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IMNOACHUTEJBbHAA3SAIINCKA

[IporpaMmma 10 (u3MKE Ha YpOBHE OCHOBHOTO OOIIEro 00pa30BaHUs
COCTaBJICHa Ha OCHOBE TOJOKEHUN U TpeOoBaHM K pe3yJabTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30oBaTENbHON MPOrpamMMbl, MPEACTABIECHHBIX B
dI'OC 000, a Tak xe ¢ yuétoM (eaepaabHON paboueit mporpaMMbl BOCTIUTAHUS
u Konuenuuu npenogaBanus yueoHoro npeamera «Duszmkay.

Conepxanue mnporpamMmbl MO (GU3MKE HampaBlieHO Ha GOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW TPaMOTHOCTU OOYYAIOIIUXCS W OpPraHU3alUi0 H3y4YeHUs
bu3MKKM Ha JAESATENbHOCTHOM OCHOBEe. B mporpamme mo (u3uke y4YUTHIBAIOTCA
BO3MOXKHOCTH yueOHOro mpenmera B peanusainuu TpedoBanuiik ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOyUeHHUs], a TAKKe
MEXKMPEAMETHBIE CBSI3M €CTECTBEHHO-HAyUHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Tporpamma mo (usmke ycTaHaBIMBaeT paclpesesieHne yaeOHOro MaTeprana
1o rogam oOyudeHus (IO KijaccaM), MpeiaraeT MpUMEPHYIO MOCIEA0BATEIbHOCTh
W3YyYEHUs T€M, OCHOBaHHYIO Ha JIOTHKE Pa3BUTUSA MPEIMETHOTO COACPXKAHUSI U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJarOmuXCs.

[Iporpamma mo Qu3uke paszpaboTaHa ¢ UEIBI0 OKa3aHUS METOIUYECKOU
MOMOIIH YYUTEIIO B CO3/IaHUHU paboueii mporpaMMbl IO y4eOHOMY MPEIMETY.

®dusuka SBISIETCA CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHO-HAYYHBIXyUEOHBIX
IPEeIMETOB, IMOCKOJbKY (U3NYECKUE 3aKOHBI JIEKaT B OCHOBE IIPOLIECCOB U
SBJICHUN, W3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH | (U3NYSCKOU
reorpadueii, BHOCUT BKJAJ B €CTECTBEHHO-HAy4YHYIO KapTUHY MHpa,
npefocTaBisieT Haubojee sCHbIe o00paslbl MPUMEHEHUS HAay4yHOTO MeToja
MO3HAHMSI, TO €CTh CII0C00a MOyYeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa U3 TIaBHBIX 3a7a4 (PU3MYECKOTO OOpa3oBaHUsA B CTPYKType OOIero
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOM TPAMOTHOCTH U
WHTEpeca K HayKe Y 00yJaronmxcs.

N3yuenne ¢u3uku Ha 0a30BOM ypOBHE MPEANOJaraeT OBJIAJICHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIMMU €CTECTBEHHO-HAYUYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS,

e OILICHUBATHUIIOHUMATHOCOOEHHOCTUHAYUYHOT OMCCIIEIOBAHNS;

e UHTEPINPETHPOBATH  JAHHBIE U  HCHOJB30BaTh  HAyYHBIE
JIOKa3aTeNIbCTBA JIJISl TIOJIYYCHUS BBIBOJIOB.

Henn wu3yueHuss (PU3NKK HAa YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
ompeneneHsl B Konmenmuum mnpenomaBanusi ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peagu3yroUux
OCHOBHbIE  00111€00pa3oBaTeIbHbIE MPOrPaMMbl, YTBEPXKIAEHHOW pEelICHUEM
Komnerun Munucrepctsa npocseiienusi Poccuiickoit deaeparuu (MpoTOKOI OT 3
nexadpst 2019 r. Ne T1IK-4BH).

HeauuzyyeHnusipusuKu:



npHOOpeTEeHNUEe HHTEpeca W CTPEeMJICHHS OOydJalomUXCsl K HaydHOMY
W3YYCHUIO TPUPOJBI, Pa3BUTHE WX HMHTC/UICKTYAJIBHBIX M TBOPYCCKUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIIECHUS K OKPY KAIOIIUM SIBJICHUSIM;
(dbopMHUpOBaHHE HAYYHOTO MHPOBO33PCHHUS KaK pe3ylbTaTa HW3yYCHUS
OCHOB CTPOCHHSI MaTepHH U (DYHTAMCHTAIBHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  MPEACTaBICHHH O  BO3MOXHBIX  chepax  Oymyiiei
1po(heCCHOHATILHOM JIeATEIBHOCTH, CBSI3aHHOM ¢ (PM3UKOM, MOATOTOBKA K
JTajdbHEHIIIEMy 00YYCHUIO B 3TOM HaIPaBJICHHH.

JlocTikeHre 3TUX LieJied mporpamMMbl 1o (U3MKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

NpUOOpETeHUE 3HAHUM O JIUCKPETHOM CTPOCHHMM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAaHTOBBIX
SIBIICHUSX

NpUOOpPETECHUE YMEHUN OMHUCHIBATH U OOBACHATH (DU3UUYECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHE METOJOB PEIICHUS MPOCTEUIIMX pacy€THhIX 3a7ady ¢
HCITIOJIb30BaHUEM (PU3UIECKUX MO IeTIEH, TBOPUECKUXUTTPAKTUKO-OPUEHTHPO
BaHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOMIOAATh MPUPOJIHBIC SIBICHUS U BBIMOJIHATH OIBITHI,
nabopaTopHble paOOTBI M OKCHEPUMEHTAIbHBIC HCCIEIOBAHUS  C
UCITIOJIb30BAaHUEM U3MEPUTETBHBIX TPUOOPOB;

OocBOoeHHE MPUEMOB PabOThl ¢ MH(pOpMaImen (HU3NIECKOTO COJEp KaHMUS,
BKJIFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTWKEHUAX (U3UKHU, aHAIHU3 U
KPUTHYECKOE OIICHUBaHWE WH(OPMAITUH;

3HAKOMCTBO €O cepaMu MpodecCHOHATBLHON AeSTEILHOCTH, CBI3aHHBIMU
C (GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKOM HAYKH.

Ha uzyuenue ¢usuku (0a30BbI ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOLIEro

oOpa3oBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJEN0), B §
kiacce—68uacoB(2uacaBHenento),s9knacce—102qyaca(3uacaBHenento).

[Ipennaraemelii B mporpamMme 1o (pu3MKe nepeyeHb J1abopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENBHBIN XapakTep, YUYUTelb JIeJaeT BRIOOp MPOBEACHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIWBHUIYAIBHBIX OCOOCHHOCTEH
oOyJaromuxcs, CIUCKa SKCIEPUMEHTAIBHBIX 3aJlaHul, MpeasiaraéMblX B paMKax
OCHOBHOT'O TOCYAapCTBEHHOT'0 3K3aMeHa Mo (hU3HKeE.



COAEP KAHUEOBYYEHMUSA
7 KIIACC

Paznenl.@u3nkaneépoibBIO3HAHMMOKPYKAIOLIEr0 MUPA.

®usuka — Hayka o mnpupoxe. fABneHus npuponbl. OU3NYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUIECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. W3mepenue ¢usnyeckux BenuyuH. Dusnueckue
npudopsl. [lorpentHocts u3mepeHunili. MexxayHapoaHasi CUCTEMA €IMHMII.

Kaxk ¢duznka 17} apyrue €CTECTBEHHBIC HayKH U3Yy4aroT
npupoy.EcTecTBeHHO-HAyUHBIM METOJA TO3HAaHUA: HaONIOEeHHEe, TOCTaHOBKA
HAay4YHOTO BOIIPOCA, BBIJIBM)KEHUE THUIIOTE3, IKCIIEPUMEHT MO NPOBEPKE THIIOTE3,
oObsicHeHHe HaOmogaemMoro siBieHus. OnucaHue (U3MYECKUX SBICHUHM C
IIOMOIIBIO MOJIEIIEH.

Jemoncmpauuu.

1. MexaHnyeckue, TEIUIOBbIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SIBJICHMUSL.
2. @usnueckue NpuOOPHI U NPOLEAYpa IPSIMBIX U3MEPEHUI aHAJIOTOBBIM U
U (POBBIM PUOOPOM.

Jlabopamopnviepadbomuluonsvimol.
OnpeneneHreneHbl1eIeHUSILKATBIN3MEPUTENBHOTONIPHOOopa.
N3mepenuepaccTosHUi.

N3mepenneo0bEMaxuAKOCTUMTBEPAOTOTENA.
OnpenenennepasMepoBMaIbIX TEN.
N3mepenne temmepaTypbl NMpU IMOMOIIM KUJIKOCTHOTO TEPMOMETpa M
NaTYUKa TEMIIEPATYyPBI.
6. IIpoBenenue uccnenoBaHus MO NMPOBEPKE THIOTE3bI: JAJbHOCTH MOJIETA
IapyKa, MyIIEHHOrO0 TOPU30HTANIBHO, TEM OOJbIIE, YeM OOJIbIIE BBHICOTA
ITyCKa.

Paznen2.llepBonavyajibHbIeCBeAeHUSIOCTPOCHUUBELIECTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJNbl, HX pasmepbl. OmnbIThI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrxeHue wuactul BemecTBa. CBA3b CKOPOCTHM JABWKEHUS YACTHI[ C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumopeiicTBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHbple COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEH U TBEPIBIX
(KpUCTaIIMYeCKnX) Tell. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B PAa3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJIEKYJISIpHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmoneHneOpoyHOBCKOTOABHKEHHUSL.

2. HaGmoaenuenuddysun.

3. HaGmiogenune  sBieHuM,  OOBACHAIOIIMXCS  MPUTSHKEHUEM WM

OTTAJIKUBAHUEM YaCTUIL BEIIECTBA.

Jlabopamopnsiepadbomuluonvimot.

vk W



1. OueHka JuameTpa aroMa METOAOM PsoB (C  HCIOJIB30BAHHEM

dboTorpadmuii).
2. OnbITHINOHA0TIOAEHUIOTEILUIOBOT OPACILIUPEHUATA30B.
3. OnbITBHINOOOHAPYKEHUIOIEHCTBUSICHIIMOJICKYISIPHOT OTIPU TS AKECHHSL.
Pa3nen3./IBu:keHHEUB3aUMOdeHCTBHETEII.
MexaHnueckoe JBM)KEHUE. PaBHOMEpPHOE W HEPABHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHssi CKOpPOCTh NP HEPABHOMEPHOM IBWKEHHHM. Pacuér myTu u
BPEMEHU JIBUKCHHUSL.
SBneHune uHEpUMHU. 3aKOH HMHEpUUHU. B3auMmopeicTBHE Tell Kak MpUYMHA
WU3MEHEHUS] CKOPOCTM JBW)XEHHMS Tell. Macca Kak Mepa HWHEpPTHOCTH Telna.
[InotHocTh BemecTBa. CBsI3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ] B E€IMHHUILIE
00BéMa BellecTBa.
Cuna Kak xapakTepUCTHKa B3auMojeicTBHs Ten. Cuiia ynpyrocTd M 3aKOH
['yka. MI3MepeHune cuiibl C MOMOILBIO AUHAMOMETpPA. SIBIICHHE TIATOTEHHS U CHUJIA
TsokecTd. Cuia TshKecTH Haapyrux raHerax. Bec tena. HeBecomocts. CroxkeHune
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHonelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOA. TpeHre B IPUPOE U TEXHUKE.
Jemoncmpauuu.
HabnroneHneMexaHn4ecKoroABUKEHUSATENA.
N3MepeHnecKkopoCTUIPSIMOIMHENHOTOIBUKEHHUS.
HaOnronenuesBleHUsIMHEPIUY.
Ha6nroneHnen3MeHeHUsICKOPOCTUIPUB3aUMO 1€ CTBUU TEIL.
CpaBHEHHEMACCIIOB3aUMOICHCTBUIOTET.
Cno>xeHreCcHI1, HalpaBJIeHHBIXITOOIHOHUTPSIMOM.
./Iaﬁopamopubtepaﬁombtuonbtmbt.
1. OmpexenieHre CKOPOCTH PABHOMEPHOTO JIBHXKEHHS (IIApUKa B KUAKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

2. OnpegeneHnecpeHENCKOPOCTUCKOIBKEHUAOPYCKAMIHILIAPUKAIIO
HaKJIOHHOW INIOCKOCTH.

3. OnpeneneHuenIoTHOCTUTBEPAOTOTENA.

4. OmbBITHI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsKeHus (nedopmariim)
MPY>KUHBI OT MPUII0KEHHOUN CUIIBI.

5. OnbIThIL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBXKEHUS OT
Beca Teja M XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

Paznend./[aBiieHNeTBEPABIXTE,KHIKOCTEHHUTA30B.

Hanenune. CriocoObl yMEHBIIICHUS! ¥ YBEIUYCHHUS JaBieHus. J[aBieHue rasa.
3aBUCUMOCTh JaBlieHUsI ra3a oT oOBbEMa, TemrepaTyphl. llepemaua naBneHus
TBEPABIMU TEJNAMH, KUIAKOCTSIMU U Tazamu. 3akoH [lackansa. ITHeBmaTmueckue
MaliuHbl. 3aBUCUMOCTh JABICHUS J>KUIKOCTH OT TIyOWHBI. [ mapocrathyeckuii
napajokc. Coobmatoiuecs: cocynbl. ['unpaBinueckue MeXaHU3MBbl.

Atmocdepa 3emnun u atrmochepHoe namienue. [IpuumHBI CyliecTBOBaHUSA
BO3ay1IHOMO060M0uKKn3emnn. OnbiT Toppuueruu. U3mepennearMochepHoro

o vk wnNE



NaBJieHUs. 3aBUCUMOCTh aTMOC(EPHOT0 JaBICHUS OT BHICOTHI HAJl yPOBHEM MODSL.
[TpuOops! 17151 U3MEPEHU aTMOC(PEPHOTO TABICHMUS.
JlericTBUE KUAKOCTHU U ra3a Ha NOTPYKEHHOE B HUX TeNO. BrITankuparonas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.
Jlemoncmpauuu.

o vk wNE

~

3aBUCUMOCTBAABICHHUATA3a0TTEMIIEPATYPBI.
IlepenadaaBIeHUSKAIKOCTBIOUTa30M.

Coo06m1aronuecsiCocy/apl.

I'mapasnnueckuiinpecc.

[IposBrenueaeiicTBUIaTMOCHEPHOTOJaBICHUSI.
3aBUCUMOCTBBBITAIKMBAIOIIEHCHIIBIOTOObEMANIOTPYKEHHONYACTUTENA U
IJIOTHOCTH 5KMJIKOCTH.

PaBeHCTBOBBITAIKMBAOILECH CUIIBIBECYBBITECHEHHON KU IKOCTH.

VYcaoBue miiaBaHus TeJl: MJIaBaHUE WM MOTPYKEHUE TEN B 3aBUCUMOCTUOT
COOTHOIIEHMS TUIOTHOCTEN TeJa U )KUJIKOCTH.

Jlabopamopnviepadbomuluonsvimot.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa NOrpyKEHHOMN B
KUJKOCTb YaCTH TeJa.

OnpeneneHre  BBITAIKMBAIOIIEW  CHJIBL, JCHCTBYIOUIEM Ha  TeJo,
NOTPYKEHHOE B KUIAKOCTb.
IIpoBepKkaHe3aBUCUMOCTUBBITAIKMBAOILECH CUIIBL ICHCTBYIOIEHHATEIO B
KUIKOCTH, OT MacChl TeJa.

OnpITbl, JEMOHCTPUPYIOUIUME 3aBUCUMOCTb BBITAJIKMBAIOLIEH CHIIBI,
JEUCTBYIOUIEH HaA TENO B KUIKOCTH, OT 00BEMA MOrPYKEHHON BKUIKOCTh
YacTH TeJla U OT IJIOTHOCTHU KUAKOCTH.

KoHcTpynpoBanue apeoMerpa WIM KOHCTPYMPOBAaHUE JIOJKH U
OIpeAeIICHUE €€ TPY30HOABEMHOCTH.

Pa3znenS.PadoranMoiHOCTh. JHEPI U,

Mexanuueckaspadora. MOIIHOCTb.

[IpocTeie MexaHM3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IlpaBumio
paBHOBecusippiuara.l[pumeHeHrenpaBuIapaBHOBECUSPbIYarakOIoKy.

«3o0mno0toe npasuno» Mmexanuku. KIIJ[ npocteix Mexann3MoB. [IpocTeieMexaHn3Mbl
B OBITY U TEXHHUKE.

Mexannueckas dHeprusa. KuHernueckas W TNOTEHLMANbHAs DSHEPIUS.
[IpeBpalieHre OHOTO BUIA MEXAHUYECKOW DHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpauuu.

1.

[IprMepBITPOCTBIXMEXaHU3MOB.

Jlabopamopnuviepadbomuiuonsvimot.

1.

OnpeneneHnepadoThICUIIBITPEHUSTIPUPABHOMEP HOMABKEHUHUTENA 110
TOPU30HTAIBHON OBEPXHOCTH.
HccnenoBanneycnoBuiipaBHOBECHSIpPbIYAra.
N3mepenneKI I/ [HakIIOHHOMIIIIOCKOCTH.



4. H3yueHHne3aKOHaCOXpPaHEHHUSIMEXaHUYECKOUIHEPTUN.
8KJIACC

Pa3nen6.TenioBniesiBJIeHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUHU CTPOCHUS
BellecTBa. Macca M pasmepbl aTOMOB U MOJIEKYJ. OMNbITHI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

Mopenu TBEPAOro, >KUAKOTO M Tra3000pa3HOro0 COCTOSHHMM BEIECTBA.
Kpucrammueckue n amopgubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH H
TBEPABIX TEJI HA OCHOBE IIOJIOKEHHI MOJEKYJISIPHO--KUHETUYECKOH TEOPHUHU.
CmaurBaHMe U KanWUIIPHBIE sIBIEHUS. TerioBoe pacliupeHue 1 ckaTue.

Temneparypa. CBs3b TemmepaTypbl CO CKOPOCTBIO TEILUIOBOTO JABHKEHUS
yactull. BHyTpenHsisi sHeprus. CrnocoObl W3MEHEHUsT BHYTPEHHEH SHepruu:
TerIonepeaaya U COBEPILIECHNE paboTHI. Bunpr TEIUIONEpeaauu:
TEIJIONPOBOAHOCTh, KOHBEKLMS, U3ITyUYEHHUE.

KonunuecTBo Temnotel. YenbHas TEIMIOEMKOCTh BEIIECTBA. TemIooOMeH M
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro OanaHca. IlmaBnenwe w
OTBEPJICBAHME KPUCTAUIMYECKUX BEUIECTB. YJeJabHAas TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u konjaeHcauusa. Mcnapenue. Kunenue. VYiaenpHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KHIIEHHS OT aTMOC(epHOro
JTABJICHHS.

BnaxHocthBO3MYXA.

DHEPrusTOILIUBA. Y AeNbHAATEILIOTACTOPAHHUS.

[TpuntuneipadoTeiTerioBeix ABuraTenenK I [IreroBoroapurarens.
TeruioBple ABUTaTEIMU3 AU TAOKPYKAKOLIEUCPEIBI.

3aKOHCOXPaHEHUAUITIPEBPALLCHUSIHEPTMUBTEIIIIOBBIXITPOLIECCAX.

Jemoncmpayuu.

Habntonenne6poyHOBCKOTOIBUKEHUSI.

Habmonerneauddysum.
Ha6nronenuesBneHniicMauyuBaHUSIMKAAIUTSIPHBIX IBJICHUA.
Ha6nronenuerenioBoropacuinpeHusITel.
N3menenuenaBiaeHusAra3apuu3MeHeHUMOObEManHarpeBaHUMIIIH
OXJIAKICHHH.

6. IlpaBuiiau3mepeHUsI TEMIIEPATYPHI.

7. BugsiTennonepenayu.

8. OxJ1aXJIeHUEeNPUCOBEPIICHUNPAOOTHI.

9. HarpeBanuenpucoBepiieHUUpaOOTHIBHEIIHUMHUCHIIAMHU.

10. CpaBHEHHETEIIOEMKOCTEHPA3TNYHBIX BELIECTB.

11. HaOmroneHuekuIenus..

12. HabGnrogeHnenocTossHCTBaTeMIepaTyphITPUILIABICHUH.

13. MoenuTenIoBbIX IBUTATENCH.
Jlabopamopnwsiepadbomuluonvimot.

1. OnbITEITOOOHAPYKEHUIOACHCTBUSICUIMOJIEKYIISIPHOTOTIPUTSKEHHUS.
2. OnbITHINOBBIPAIIMBAHUIOKPHCTAIIIOBIOBAPEHHOWCOMUMIIMCAXAPA.
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3. OnbBITHINOHAOIOICHUIOTETLIOBOTOPACIIIUPEHUATA30B, KU IKOCTEIN
TBEPJBIX TEIL.
OnpenenenreaBlIeHUSIBO3 1Yy XaBOAJTIOHEIIIPHIIA.

5. OmbITHI,AEMOHCTPUPYIOIINE3aBUCUMOCThAABICHUSIBO3/IyXa0TEro 00bEMa
Y HarpeBaHMs WM OXJIaXKICHUSI.

6. IIpoBepka runotes3sl JUHEHHOMN 3aBUCUMOCTH JUIMHBI CTOJIOMKA HKUIKOCTH
B TEPMOMETPUYECKON TPyOKe OT TEMIIEPaTyphI.

7. HaOmrogenne wu3MeHEHUs BHYTPEHHEH OSHEpPruM Tella B pe3ysbTare
Terionepeaayn U padboThl BHELTHUX CHUJL.

8. HccnenoBaHuesIBICHUATEIIOOOMEHANPUCMEIIIMBAHUUX OJI0THOUUTOPSTYEH
BO/IbI.

9. OmpeneneHue  KOJWYECTBA  TEIUIOTHI, IIOJYYEHHOTO  BOJOW  MpH
TEII00OMEHE C HarpeThiM METAJUTMYECKUM [TUITUHIPOM.

10. OnpenieNieHney1eIbHOUTEINTIOEMKOCTHBEILIECTBA.

11. UccnenoBanuenpoieccancrnapeHusl.

12. OnpeieIeHNe0THOCUTEIbHOUBIAXKHOCTUBO3TyXA.

13. OnpeneneHney1eIbHONTEILIOTHIILIABICHUSIIBA.

Paznen7.diiekTpuyecKueUMArHUTHbIESIBJICHHS.

OnexkTpu3anms Tel. J[Ba poaa dIEKTpUUYECKHX 3apsaiaoB. B3aummopencraue
3apsbKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPsI0B U PACCTOSHUSI MEXKIY TEJIAMH).

Onektpuueckoe noje. Hanpsk€HHOCTh 3iekTpudeckoro mnosid. [IpuHuun
CYTIEPITO3UIINU DICKTPUIECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOJHMKM W JUABJEKTPUKU. 3aKOH  COXPAHEHUS
ANEKTPUUYECKOTO 3aps/ia.

ONEKTPUYECKU TOK. YCIOBHUSl CYIIECTBOBAHUSI AJIIEKTPUUYECKOrO TOKA.
M cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSI AIEKTPUYECKOro TOKa (TEIJIOBOE,
XUMHUUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onektpuueckass uenb. Cuna  TOka.  DJEKTPUYECKOE  HAINPSKCHUE.
ComnpoTuBiieHHE NPOBOJHHKA. Y IEIBHOE CONMPOTUBJIEHHE BEHIECTBA. 3akoH OMma
o ydactka uenu. llocnenoBatenbHOE W mapajuleIbHOE — COSOUHEHHE
MIPOBOJTHUKOB.

PaGota u MoOmIHOCTH AJIEKTpHYECKOTO ToOKa. 3akoH Jlxoyns—Jlenma.
DneKTpUYecKre ey U MOTPeOUTenn dEKTPUIECKON 2Hepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocrostHHble  MarHuThl.  B3anmopelcTBME  MOCTOSIHHBIX ~ MAarHHUTOB.
MarunutHoe nosie. MarHuTHOE 1ojie 3€MJIM U €ro 3Ha4eHUE JJIA KU3HU Ha 3emiie.
OnbiT  Opcrena. MarHuTHoe TMOJie  JJIEKTPUYECKOro Toka. IIpumeHeHwue
AJIEKTPOMArHUTOBBTEXHUKE. [eliCTBUEMArHUTHOTOMIOJISTHAITPOBOAHUKCTOKOM.
DJIEKTPOJIBUTATENb IOCTOSHHOTO TOKAa. lCHonp30BaHUE 3IIEKTPOJBUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.



Oneitel @apajnes. SABieHne 31eKTpOMarHuTHOM UHAYKIMK. [IpaBuiio JleHua.
DnekTporeneparop. CnocoObl  MOdy4YeHUs  DJIEKTPUYECKOM  SHEPIHH.
DEKTPOCTAaHIIMK HA BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTHH.

Jlemoncmpayuu.
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25.

DIIEKTPU3aALMATEL
JIBapoaasneKTpUYECKUX3apsJ0BUB3aNuMOICHCTBUE3aPSIKEHHBIX TEIL.
Y CTpOUCTBOUIENCTBUEITIEKTPOCKOIIA.
DneKTpoCTaTHYECKasUHAYKIIHSL.
3aKOHCOXPAHEHUSDIEKTPUUECKUX3aPSI/IOB.

[TIpOBOAHUKUU IUAIEKTPHUKHU.
MopaennpoBaHUECUITOBBIXJIMHUNAIEKTPUYECKOT OITOISL.

N CTOYHMKUIIOCTOSHHOTOTOKA.

JIeHCTBUARIEKTPUIECKOTOTOKA.

. DNEKTPUYECKUNUTOKBKUIKOCTH.

. 'a3oBbIipa3psia.

. I3MepeHnecuIpIToKaaMInepMeTpOM.

. I3MepeHnesneKTpuueCKOrOHANPSKEHUSBOJIbTMETPOM.

. PeoctaTumara3snHCOpOTUBIICHUN.

. BzanuMoaencTBuenoCcTOSHHBIXMAarHUTOB.

. MoaennpoBaHUEHEBO3MOKHOCTUPA3ICIICHUATIOFOCOBMArHUTA.
. MoennpoBaHHEMAarHUTHBIXIIOJIEUTTOCTOSIHHBIXMArHUTOB.

. OneITOpcrena.

. MaroHuTHOENOJIETOKA. DIIEKTPOMATrHUT.

. JleiCTBUEMArHU THOTOMOJISTHAITPOBOIHUKCTOKOM.

. DJEKTPOABUTATEIbIIOCTOSHHOTOTOKA.

. MUccrienoBanues s BICHUSIDIEKTPOMArHU THOMMH Y KLU H.

. OnberTei®apaes.

. 3aBUCUMOCTh HAIlPaBJICHUS HMHAYKIHOHHOTO TOKAa OT YCJIOBUH €ro

BO3HUKHOBCHHSI.
DEeKTPOreHePaTOPIIOCTOSHHOTOTOKA.

Jlabopamopnwviepadbomuiuonsvimot.

1.

o v kW

OnbIThl MO HAOMIOJACHUIO AJICKTPHU3AlMU Tl MHAYKIMEHW W TpH
CONPUKOCHOBEHUHU.

HccnenoBanue MOEWCTBUS DJIEKTPUUYECKOrO TMOJI HA TMPOBOJAHUKU W
TBJIEKTPUKHU.
COopkaunpoBepKapadOTHIIESKTPHICCKONIISITUIIOCTOSTHHOTOTOKA.
N3mepennenperyampoBaHuECHIIBITOKA.
N3mepenunenperynmpoBaHuCHANPSIKEHHUS.

HccnegoBanne 3aBUCUMOCTH CHJIbI TOKA, MAYIIETO 4YE€pe3 pe3UucTop, OT
COIPOTHUBJICHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

OT1BITHL, JEMOHCTPUPYIOILINE 3aBHCHMOCTD AIEKTPUYECKOTO
COIPOTUBIJIEHUS MPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJA MONEPEYHOTO
CEUYCHHUS U MaTepuaa.



8. IIpoBepka mnpaBuna CIOXEHHS HANPSDKEHUM IIPU  IOCIEA0BATEIBHOM
COCIMHEHHH JIBYX PE€3UCTOPOB.

9. IIpoBepkanpaBunaICUIIBITOKAIPUIIAPAILIETBHOMCOECINHEHUN
PE3UCTOPOB.

10. OnpenieneHnepadoThIIIEKTPUIECKOTOTOKA, UIYILEr04epe3PE3UCTOP.

11. OnpeneneHye MOIIMHOCTH  JJIEKTPUYECKOTO  TOKA, BBIIEISIEMOW Ha
pesucrope.

12. MccnenoBaHMe3aBUCUMOCTHCHIIBITOKA, HTYIIET04€PE3JIaMIIOUKYy,OT
HaIPsDKCHUS Ha HE.

13. OnpenenenneKIIInarpeBaTes.

14. MccnenoBaHMEMarHUTHOIOB3aMOEHCTBUSAIIOCTOSIHHBIX MATHUTOB.

15. I3yyeHrne MarHMTHOTO IOJII  IOCTOSIHHBIX ~ MAarHMTOB IIPU  MX
OOBEIMHEHUU U Pa3JICIICHUH.

16. McciienoBaHne1eiCTBUANIEKTPUYECKOTOTOKAHAMArHUTHYOCTPEIIKY.

17. ONBITBI, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTH CHJIBl  B3aWMOJCUCTBUSA
KaTyIIKM C TOKOM M MAarHWTa OT CHJIbl TOKA W HANpaBJIEHUS TOKa B
KaTyLIKE.

18. I3ydyeHuneneicTBUAMAarHUTHOTOTIOJITHAIIPOBOJHUKCTOKOM.

19. KoHCTpyHpOBaHHUENHU3y4E€HUEPAOOTHIAIEKTPOIBUT ATEIA.

20. 3mepenneKII/I3meKkTpoABUraTeIbHOMYCTaHOBKH.

21. OnBITBL O MCCIEAOBAHUIO SIBJICHUS JJIEKTPOMArHUTHOM HHIYKIUU:
UCCIIEOBAHUE W3MEHEHUW 3HAYECHHWS U HAIpPaBJICHUs HWHIYKIMOHHOIO
TOKA.

9KJIACC

Paznen8.MexannueckuesiBJICHUs.

Mexannueckoe nABWKeHHE. MarepuanbHas Touka. Cucrema oOTCYETa.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBMXKEHUS. PaBHOMEpHOE MPSAMOJIMHEUHOE
nBrkeHue. HepaBHoMmepHoe npsMonuHeNnHOe ABMkeHUE. CpelHsss 1 MTHOBEHHAs
CKOPOCTB TeJa MPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMOMHEHHOe ABmxeHue. (CBoOogHOe
nagenue. OnsIThl [ anumes.

PaBHOMepHOEABIKEHUETIOOKpY ) KHOCTH. [ lepuoanyactoTao0paleHus.
JInHENHaAMyTrI0BasiCKOPOCTU. LIEHTPOCTPEMUTENBHOECYCKOPEHUE.

ITepsriiizakonHeroroHa. BropoizakonHeroTroHa. Tpetuitzakon HeroToHa.
[TpuHIMIICYIEPTIO3UIIUHCUIL.

Cuna ynpyroctu. 3akoHl yka.Cuiia TpeHUs: CUJia TPEHUSI CKOJIbKEHUS,CHIIA
TPEHMUS TTOKOSI, APYTUE BUJIbI TPEHUS.

Cuna TSDKECTH W 3aKOH BCEMUPHOTO TATOTCHHS. YCKOPEHHE CBOOOIHOTO
nageHus. JlBwxenue ruiaHer Bokpyr ComHpa. IlepBas kocMuueckass CKOPOCTb.
HeBecoMmocCTh 1 neperpysku.

PaBHOBecue matepuanbHON TOuku. AOcomoTHO TBEpAOe Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.



Nmnynsc Tena. MI3MeHenne umiynbca. Mmynbc cuiibl. 3aKOH COXpaHEHUSs
UMITyJIbca. PeakTUBHOE JBUKEHUE.
Mexannyeckass pabota W MOIIHOCTh. PaboTa cui TSXKECTH, YIpPYTrOCTH,

TpEeHHUSI.

CBs3b OHCPIUU U pa6OTBI. HOTGHHI/IaHLHaﬂ OHCPIuA TCJia, IIOAHATOTO HAA

noBepxHOCThI03eMIIN. [IoTeHITnaTbHASIHEPTUACKATOUNPYKUHBL. KHEeTHYeCKas
sHeprus. Teopema 0 KUHETUYECKON SHEPrMU. 3aKOH COXPAHEHHUS MEXAHUYECKOM
DHEPTUH.

Jlemoncmpayuu.

1.
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9.

10.
11.
12.
13.
14.
15.
16.

HaGnronenue MexaHMuecKoro JIBIXKEHHSI TeJla OTHOCUTEIBHO Pa3HbIX Tell
OTCYETA.

CpaBHEHUEYTEUUTPACKTOPUIABUKEHUSOTHOTOUTOT OKETENA
OTHOCUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3MepeHnecKOpOCTUNY CKOPEHUATIPSMOINHEUHOT O JBUKEHU.
HccnenoBannenpu3HakoBpaBHOYCKOPEHHOT O IBUKEHHUS.

Ha6nronenne ABMKEHUATENAO0KPYKHOCTH.
Ha6nroneHnemMexaHn4eCKuXIBJICHU I, IPOUCXOIAIIUXBCUCTEMEOTCUETA
«Temexka» 1pu €€ PaBHOMEPHOM M  YCKOPEHHOM  JBWKEHUU
OTHOCUTEJIbHO KaOMHETa (PUBUKHU.
3aBHCUMOCTBYCKOPEHHUATEIA0TMACCHITENIAN ICUCTBYOIIEHAHETO CUIIBI.
Ha6nronenuepaBeHCTBACHIIPUB3AUMOAEHCTBUUTE.
N3meHenuneBecarenanpnyCKOpEeHHOMIBUKECHUU.
IIepenauanmmyJsibcanpruB3auMOACHCTBUUTEIL
[IpeoOpazoBaHUSIIHEPTUUTTPUB3AUMOICHCTBUUTET.
CoxpaHeHHEeNMITYJIbCAITPUHEYTIPYTOMB3aUMO/ICCTBHH.
CoxpaHeHHEUMITYJIbCAPUAOCOTIOTHOYIPYTOMB3aUMOICHCTBUH.
HaGnronennepeak THBHOT O IBUYKEHUSI.
CoxpaHeHHeMeXaHUYECKOMIHEPTUUITPUCBOOOTHOMITAICHU Y.
CoxpaHeHneMeXaHNYECKOMIHEPTUUTTPUIBUKECHUUTEAIOICCTBUEM
IIPY>KUHBI.

Jlabopamopnwviepadbomuluonsvimot.

1.

KoncTtpyupoBanue TpakTa Ijisi pa3roHa W JajJbHEUIIET0 pPaBHOMEPHOTO
JBIDKCHUS IIIAPUKA U TEJICHKKH.

OnpeneneHue CpeaHel CKOPOCTH CKOJIBKECHHUS Opycka WM JABUKCHUS
[IapyKa 110 HaKJIOHHOM IIJIOCKOCTH.

OnpeneneHrue YCKOpEHHsS Teja MPU PaBHOYCKOPEHHOM JBMIXKEHHH TIO
HAKJIOHHOM IIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH IMYyTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JIBIDKCHUHU 03 HauaJbHOM CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TIPH PaBHOYCKOPEHHOM JIBIDKCHHH 0e€3
HayaJbHOM CKOPOCTU IYyTH OTHOCATCS KaK PSAJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEXYTKH BPEMEHHU OJIMHAKOBBI.



6. MccrnenoBanne 3aBUCUMOCTH CHJIbI TPEHHUS CKOJBXKEHUSI OT CHJIbI
HOPMAJILHOTO JaBJICHHUS.
OmnpenenennekodHPUITMEHTATPEHASICKOIBKEHUSI.
OnpeneneHnexECTKOCTUTIPYKUHBI.

9. OmnpeneneHnepadoThICUIBITPEHUATIPUPABHOMEPHOMIBUKEHUUTENA TIO
TOPU30HTAJIBLHON MTOBEPXHOCTH.

10. OnpenenieHe  pabOThl  CUJIBI  YIIPYTOCTH TMpPH  MOABEME Tpy3a ¢
MCIIOJIb30BaHMEM HETOBUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. 3y4yeHne3aKoHaCOXpaHEHUSPHEPTUH.

Pa3znen9.Mexannueckueko/1e0aHUSANBOJIHBI.

Koneb6arenbnoe auxenne. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHUMN: IepUo,
4acToTa, aMIUIUTyAa. MaremMaTuyeckuil U NpYyKUHHbIM MadaTHUKH. [IpeBpamieHue
DHEPTUU MPU KOJIeOATEIHHOM JIBHKCHHH.

3aryxatouue  kosneOanus.  BwiHyxkaeHHbie — KojieOaHusi.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoOWCTBA MeXaHWYeCKUMX BOJIH. [IpononibHblE U
MonepeyHbie BOJHBL. [[TMHA BOJHBI W CKOPOCTh €€ pacnpOCTPaHEHHS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHA. OTpaxeHue 3Byka. MH(ppa3Byk u
yIIbTpa3BYK.

Jlemoncmpauuu.

1. HabGmronenuexoneO0aHUMTEN01/1eHCTBUEMCHIIBITS AKECTUUCUITBI
YOPYTOCTH.

Ha6nronenuekonedanuiirpy3aHaHU TUMHAIIPYKUHE.

HabmroneHneBbIHY K ICHHBIXKOJICOaHU T PE30HAaHCA.

PacnipocTpaneHrenpoa0 bHBIXUITONIEPEUHBIXBOIH(HAMO/ICIIH ).

Ha6nroeHne3aBucCMMOCTUBBICOTHI3BYKA0OTYACTOTHI.

AKYCTUYECKHIPE3OHAHC.

./Iaﬁopamopubtepaﬁombtuonbtmbt.

1. OmpeneneHue YacTOThl M TMEpHOJA KoJieOaHUN  MaTeMaTH4YECKOTO
MasITHUKA.

2. OmnpeneneHnevacTOThIUIEPUOAAKO0ICO0aHUHITPYKUHHOTOMAsITHUKA.
HccnenoBanue 3aBUCUMOCTY NIEPHO/Ia KOJIEOAHUI MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. VccnemoBaHre 3aBUCUMOCTH MEPHOa KOJIOaHUHN TIPYKUHHOTO MasiTHUKA
OT Macchl rpysa.

5. IIpoBepkaHe3aBUCHMOCTUTIEPHOIAKOTICOAHUITPY3a, 10 IBEIIIEHHOTOK
HUTH, OT MacChl Irpy3a.

6. OmbITBI, JACMOHCTPHUPYIOIIME  3aBUCUMOCTh  Tiepuofa  KojeOaHui
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI.

7. H3MepeHueyckopeHnsicBOOOHOTrONaIeHuUS.

Pa3znenl0.91eKTPOMATHUTHOETIOJIENIJIEKTPOMATHUTHBIEBOJIHBI.
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DONEeKTpOMarHuTHOE  MoJIe.  DJIEKTpOMAarHuTHele  BoJiHBL.  CBOMCTBa
AIIEKTPOMArHUTHBIX BOJH. [llkama saeKTpoMarHUTHBIX BOJIH. Mcnonb3oBaHHE
AJIIEKTPOMATHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.

DnexkTpomMarHuTHas npupoga ceera. CKopocTb cBeTa. BOJHOBBIE CBOMCTBa
CBETA.

Jlemoncmpayuu.

1. CBOHCTBa’IEKTPOMArHUTHBIXBOJIH.

2. BOJIHOBBIECBOWCTBACBETA.

Jlabopamopnwviepadbomuluonsvimot.

1. M3yyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOTO

Tenedona.

Pa3znenll.CBeToBblesiBJICHUS.

JlyueBass  mMogmens  cBera.  Mcrounukm — cBera.  IIpsaMonmHenHoe
pacnpoctpanenue ceta. 3atMeHust Connua u JlyHnel. Otpaxkenue cera. Ilnockoe
3epKaJIo. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mpermomieHus cBeta. [lomHoe BHYTpeHHee
OoTpaxkeHue cBeTa. lMcronb30BaHME TMOJHOTO BHYTPEHHETO OTpPaXXEHUs B
ONTUYECKUXCBETOBOAX.

JIunza. Xon onyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MHUKpPOCKOIIa M Teneckona. ['Jla3 kak onTuyeckas cuctema. bim3opykocTs u
JAIBHO30PKOCTb.

Paznoxxenue Oenoro cBera B crektp. Omnbitel HbioToHa. CroxkeHwue
CIEKTPAJIbHBIX LBETOB. J{ucniepcus cBeTa.

Hemoncmpayuu.

[IpsiMonmHEHOEPaCTIPOCTPAHEHUECBETA.

OtpaxeHunecseTa.

[Tomy4yeHnen300pa’keHUUBIIOCKOM,BOTHY TOMHUBBITTYKJIOM3€pKaiax.

[IpenomiienuecBera.

ONTHYECKUNCBETOBO/I.

XomyueBcoOUparoeHTnH3e.

Xo1y4ernBpacCcenBAOIENITNHSE.

[TonyyeHnen300pakeHIICITOMOIIBIOUH3.

. IlpunnunpericTBusipoToAaNmapaTa, MUKPOCKONAU TEIECKOTIA.

10. Moaenpriasa.

11. Pa3znoxeHne6enorocBeTaBCiexTp.

12. [lomy4yeHnE6eI0roCBe TANMPUCIOKECHUUCBETAPA3ZHBIXIIBETOB.

Jlabopamopnsiepadbomuluonvimot.

1. HccrnenoBanne3aBUCUMOCTHYTIA0TPAKEHUSICBETOBOT 0JTy4a0Ty 1
MaJICHUS.
N3yuennexapakTepuCcTUKN300pKEHUSTIPEIMETABILIOCKOM3EpKaJIE.
HccenenoBanue 3aBUCUMOCTH yTila MPEJIOMIIEHHS] CBETOBOIO JIyda OT yria
MaJICHUS HA TPAHULIE «BO3TyX—CTEKIION.

4. TlomyueHnen3o0pakKeHUICIIOMOIIEIOCOOUPATOIICHITIH3BI.
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5. Ompenenenne GOKYCHOTO PACCTOSTHUS ¥ ONITUYECKOU CHITBI COOMPAOTIICH
JIVH3BL.

6. ONBITHINIOPA3JI0KEHUIOOETOTOCBETABCIIEKTD.

7. ONBITHIIOBOCTIPUSATUIOIBETAIIPEAMETOBIPUUXHAOIIOACHUMYEPE3
[[BETOBbIC (DUIIBTPHI.

Pa3znenl2.KBantoBblesiBJICHHUS.

OnsiteiPe3epdopaanruianerapuasmoienbaroma. Mogenbaromabopa.
HcnyckanunennoriomennecseraatoMmoM. KBanTel. JInHETUaThIECIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- U raMma-uznydeHusi. CTpoeHrue aTOMHOIO
anpa. Hyxionnas wmopens aromHoro sapa. HM3oromsl. PaauoaxtnBHBIE
npeBpaienus. [lepron monypacmnana aTOMHBIX SIEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUs 3apsiJOBOIO M MacCOBOTO YHUCEIN.
OHeprusi CBsI3M aTOMHBIX siaep. CBsA3p Macchl W SHEpruu. Peakuuw cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Anepnas sHepreTuka. JeWCTBUS pPaAUOAKTUBHBIX H3JIYYEHUM Ha JKHUBBIC
OpraHU3MBbl.

Jemoncmpauuu.

CHexTphIn3Iy4eHUUTOTIIOIECHUS.
CnexTpheIpa3InyHbIXTa30B.

CnekTpBogopoa.

Ha6nronenuerpexkoBBkamepe BuibcoHa.
PaboTracuéTunkanoHU3UPYIOMUXU3TYUYECHUH.
PeructpanusuzinydeHUANpUpOAHBIXMUHEPATIOBUITPOTYKTOB.

./Iaﬁopamopubtepaﬁombtuonbtmbt.

1. HaOmroneHuecmomHbIXUIMHEHYaThIXCITEKTPOBUBITYUCHHUS.

2. HccrnenoBaHUETPEKOB: U3MEPEHUEIHEPTUNYACTULIBIIIOTOPMO3HOMYITYTH

(o dhortorpadusam).

3. M3mepenuepannoaktuBHOrohoHa.

IoBTOpPHUTENbHO-0000IAOIIIUITMOLY JIb.

[ToBTOpUTENHEHO--0000ITAIOIIUHMOAYIBITPETHAZHAYCHTIACUCTEMATH3AIIUN U
000011IeHNs] TPEIMETHOTO COJIEPKAHUSI U OMbITa JEATEILHOCTU,IPUOOPETEHHOTO
NPy HU3YUYCHUH BCEro Kypca (U3MKH, a TaKXKe JJIs MOJATOTOBKU K OCHOBHOMY
roCyJlapCTBEHHOMY AK3aMEHY 1O (Pu3uke s 00ydaroIIuxcs, BHIOPABIIMX ITOT
y4eOHBIN TpeIMeET.

[Ipy U3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEATEeIIbHOCTH, HA OCHOBE KOTOPBIX 00eCTeurBaeTCsl JOCTUKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IJIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, GopMupyercs
€CTECTBEHHOHAYYHAsITPAMOTHOCTh: OCBOEHUE HAay4YHBIX METOJIOB HCCIIEIOBAHUS
SBJICHUA TIPUPOABl M TEXHUKU, OBJIAJICHUE YMEHUSIMH OOBACHATH (pu3myeckue
ABJICHUSI, TPUMEHSS T[OJyYEHHBbIE 3HAHUS, pelaTh 3aJadyd, B TOM YHCIE
Ka4E€CTBEHHbIC U SKCIIEPUMEHTAJIbHBIC.

I



[IpuHUIMNIMATBEHO AEATEIBHOCTHBIM XapakTep JaHHOTO pa3jielia Peain3yeTcs
32 Ccu€T TOro, 4YTO OOy4YaroUIMecs BBIMOJHAIOT 3aJlaHus, B KOTOPBIX UM
IIPEJIaracTCs:
Ha OCHOBE IOJYYEHHBIX 3HAHUM pacrno3HaBaTh M HAYYHO OOBICHATH
bu3nUecKkue SBICHUS B OKPY>KaIOIIEH MPUPO/Ie U TOBCEAHEBHOM JKU3HU;
MCIIOJIh30BaTh HAYYHBIC METOABI UCCICIOBAHUS (DU3UUCCKUX SBIICHUN, B TOM
YHUCIIE I MPOBEPKHU THIOTE3 U MOJIYYECHUSI TEOPETHUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHBIE OCHOBBI HamOOJEe BaXXHBIX JOCTHIKCHHH COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMEDP, TPAKTUYECKOTO UCITOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA IPEBPAILCHUS U COXPAHECHHS BCEX M3BECTHBIX BHUJIOB
DHEPTHUH.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuyenue (u3mKu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO

Ha JIOCTH)KEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX
pE3yJbTaTOB.

B pesynbrare u3yuenus GU3NKUA Ha YpPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus

y oOyuatoierocsi 6yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YacTH:

1)naTpHOTHYECKOTOBOCIMTAHMA:

— MPOSIBJIICHUE UHTEPECA K HCTOPUN U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3ruecKol HayKu;
—L[EHHOCTHOEOTHOILIEHUEKJOCTHKEHUSIMPOCCUICKUX yUEHBIX --(DU3UKOB;
2)rpakIaHCKOrOMyXOBHO-HPABCTBEHHOTOBOCTIMTAHHMS:

— F'OTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYXJI€HUU OOIECTBEHHO3HAUUMbIXU
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHUEM JTOCTUKEHUN
(duzukwy;

— OCO3HAaHUE BAXKHOCTU MOPAIBHO--3TUYECKUX MPUHIUIOB B JEATEIbHOCTH
Y4EHOT0;

3)3¢TeTH4eCKOTOBOCIIMTAHUSA:

— BOCHPUATUE ICTETUUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4)LICHHOCTUHAYYHOT OIIO3HAHUS:

— OCO3HaHHE IIEHHOCTH (UBNYECKOM HayKh KaK MOUIIHOIO HHCTpyMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHM, BaXKHEHIIEH COCTaBIISIIOLIECH
KYJbTYpBI;

— pa3BUTHE HAy4YHOW JHOOO3HATEIBHOCTH, MHTEpPEca K HCCIEI0BATEIbCKON
NESTENIbHOCTH;

S) ¢opmupoBaHusi  KYJBTYPbl  310POBbSI M  3MOLMOHAJIBLHOIO
0J1aronoJry4yus:

— OCO3HaHME LIEHHOCTH Oe30macHoro o0pas3a JKM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MpaBWI 0OE30IacCHOrO TIOBEJIECHUS Ha
TpaHCHOPTE, HA JIOpOrax, ¢ JIEKTPUUECKHUM U TEIUIOBBIM 00OPYIOBaHUEM B
JOMAIIIHUX YCIIOBUSX;

—Cc(OpMUPOBAHHOCTH HaBBIKA pe(ICKCHHU, MPU3HAHUE CBOETO MPaBa HAOIITHOKY
Y TAKOI'0 %€ NpaBa y APYyroro 4eJoBeKa;

6)Tpy10BOrOBOCTIMTAHUSA

— AKTHBHOE Yy4YacTHE B PEIICHUM MPAKTHUYECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3alM, Topoja, Kpas) TEXHOJOTMYECKOH U
COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIUX B TOM YHCIE U (PUINUECKHX
3HAHUM;
—HMHTEPECKIPAKTUUECKOMYHU3YUEHUIONPOPECCUM,CBA3aHHBIXCPUIUKOM;
7)3K0JI0rH4e€CKOrOBOCIIUTAHNSA



— OpHEHTalUsd Ha NpUMEHeHHe (U3NYECKUX 3HAHMW A pelIeHHs 3a]ad B
00JIaCTH OKpY’KAIOIIEW Cpeabl, IJAHUPOBAHMS ITOCTYIIKOB W OLEHKH HX
BO3MO’KHBIX MOCIEACTBUM JUIsl OKPYXKAIOLIEH cpeabl;

e — OCO3HaHHE TJ00ATBHOTO XapaKTepa SKOJIOTMUECKHUX MpoOJieM M MmyTell ux
peleHus;

e 8) aganTanMu K M3MEHAKIIMMCH YCJOBHSIM COLHUAJIBHON M NPHPOTHOM
cpeabl:

e — TMOTPEOHOCTP BO B3aMMOJCWCTBUM IPH BBINOJIHEHWU WCCIECIOBAHUA U
MPOEKTOB (PU3MUECKON HAMpPaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUAM
ApYTHUX;

e — TIIOBBILIEHHE YPOBHA CBOEM KOMIIETEHTHOCTM 4YEpe3 MPaKTHUECKYIO
JEeSTENIbHOCTD;

e —NOTPEOHOCTHBHOPMHUPOBAHUNHOBBIX3HAHUI,BTOMYHCIIEPOPMYITHPOBATH
U/IeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABJICHUSX;

e — OCO3HaHHUE ACPUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHN B 00J1aCTH
(du3uKwy;

e —IJIAHUPOBAHUECBOETOPA3BUTHUSABIPUOOPETEHUNHOBBIX (PU3NYECKUX 3HAHHIA;

e —CTpEMJICHUEAHAIN3UPOBATHUBBIABIATHB3aUMOCBSI3UIIPUPO/IbL,00111€CTBAN
SKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e —OLIEHKaCBOMX/IEWCTBUICYUETOMBIMSHUSHAOKPYKAIOIIYIOCPETY, BO3MOXKHBIX

rJ100aNbHBIX TOCIEICTBUM.

METAINIPEIMETHBIEPE3YJ/IbTATDBI

B pesynbrate ocBoeHHs TporpaMMbl MO (UM3MKE HAa YPOBHE OCHOBHOTO
oO1ero oopa3oBanus y oOydaromierocs OyayT chopMHpOBaHbI MeTanpeaAMeTHbIE
Pe3yJbTaThI,BKIIIOYAIONHETIO3HABATCIIbHBICYHUBEPCATbHBICYYCOHBICICHCTBYS,
KOMMYHHKATHBHBIC  YHUBEpCAJIbHBIC  Y4YCOHBIC  JCHCTBHSI,  PETYJISTHBHBIC
YHHUBEpCaJIbHBIC yUeOHBIC JICHCTBH.

ITo3HaBaTe/ibHbIEYHHBEPCAJIbHbICYUeOHbIeAeCTBUS

ba3zoBble JJornueckue aAelcTBUA:

e BBIIBISITh U XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKH OOBEKTOB
(stBIIEHUN);

e YCTaHABIWBATbH CYIIECTBEHHBIN MPU3HAK KIACCU(DUKAIIUN, OCHOBAHUS JIJIS
0000IIIeHUS U CPAaBHEHUS,

e BBISBIATH3aKOHOMEPHOCTUUIIPOTUBOPECUUSIBpACCMATPUBAEMbIX (haKTaX,
JTAHHBIX ¥ HAOJIIOJICHUSAX, OTHOCSIIUXCS K (PU3NUECKUM SIBJICHUSIM;

e BBISBIATHIPUYUHHO--CIIC/ICTBEHHBICCBA3UIIPUNU3YUCHUU(DUZNIECKUX
SIBJICHUH Y TIPOIIECCOB, JACNaTh BHIBOBI C UCTIOJb30BAHUEM JICTYKTUBHBIX



Y MHJIYKTUBHBIX YMO3AK/IFOUCHHI, BBIIBUTAaTh THIIOTE3bl O B3aMMOCBS3SX
(bU3UYEeCKUX BEJIUYUH;

CaMOCTOSITENIFHO BBIOMPATH CIIOCO0 pelieHus yueOHo! (hr3nueckoizagaun
(cpaBHEHME HECKOJIbKMX BapHaHTOB pelieHusi, BbIOOp Haubosee
MOAXOJSIIET0 ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUER).

ba3oBblencciieoBare/ibCKHeIeHCTBUS

UCII0JIb30BATHBOIMPOCHIKAKUCCIIEI0BATEIbCKUMMHCTPYMEHTIIO3HAHUS;
MPOBOJUTH 1O CAMOCTOSITEIFHO COCTABIICHHOMY IIJIaHY OIIBIT, HECIOKHBIM
bu3MYecKuil IKCIIEPUMEHT, HEOOJbIIOE HCCIEAOBaHUE (PU3UYECKOTO
SIBJICHUS;

OLICHMBaTh HAa MPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(POPMAILIUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU IKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE  JlalibHEMIIIEe pa3BUTHE  (PUBUUYECKUX
MPOIIECCOB,a TAKKEBBIJBUTATHIIPENOIOKCHUIOOMX PAa3BUTHUH BHOBBIX
YCJIOBUSIX U KOHTEKCTaX.

PaGoracundopmanmeii:

NPUMEHSATH Pa3JIMYHbIE METObl, UHCTPYMEHTBI U 3alPOChl MPU MOUCKE U
otOope MH(POPMALMM WIH JIaHHBIX C Y4YETOM MpPEMJIOKEHHOW Y4eOHOU
dbuznyeckoil 3a1a4u;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJBHYIO (GOPMY IPEACTABICHUS
uHQOpMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJayd  HECIOKHBIMU
CXE€MaMH, AMarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHUKATHBHBICYHHBEPCATbHbIEYYeOHbIEIeCTBUS:

B XOJI€ OOCYXXIEHHUs Yy4yeOHOro Marepuana, pe3yJibTaToB J1adopaTOpPHBIX
paboT U MPOEKTOB 33aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAaeMOW TEMbI U
BBICKA3bIBAaTh HJIECW, HAICJICHHbIE Ha pEIICHWE 3aJauyd W TOJJCpKaHUEe
01aroKeIaTeaIbHOCTH OOIICHUS;

COMOCTABJIATh CBOM CYXKICHHUS C CYXACHUSIMH JPYTHMX YYaCTHHUKOB
JUanora, oOOHapyXKHBaTh Pa3IUIMe U CXOACTBO MO3UIIHI;
BBIPAKAThCBOIOTOUKY3PECHUSIBYCTHBIXUTTUCEMEHHBIX TEKCTAX;

MyOJUYHO TPEICTABIISATh PE3YybTAThl BBITIOJIHEHHOTO (PU3UYECKOTO OIbITa
(3KCIIepUMEHTa, UCCIIEA0BaHUs, IPOEKTA);

MOHUMATh U KUCIIOH30BATh MPEUMYIIECTBA KOMAaHTHON UUHINBUIYaTbHON
paboThI PU PEIICHUH KOHKPETHON (PU3UIECKOM TIPOOIEeMBI;

MPUHUMATh eI COBMECTHOM JESTEIHbHOCTH, OPTaHU30BLIBATH JICUCTBUS
no e€ MOCTHKEHHUIO: paclpeleNaTh poiH, OOCYXKIaTh MPOIECCH U
pe3ynbTaThl COBMECTHOM pabOThI, 0000IIaTh MHEHUSI HECKOIBKUX JIFOACH;



BBITIOJIHATH CBOIO YacTh paOOThI, TOCTUrasi KAYECTBEHHOTO pe3ysbTara Mo
CBOEMY HAIPABJICHUIO U KOOPAUHUPYS CBOU JECUCTBUSA C IPYTUMUYICHAMU
KOMaH/pbl;

OLICHMBATh Ka4yeCTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENILHO C(POPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJECHCTBHUSL.

PeryasiTuBHbleyHUBepCcaJIbHbIeyYeOHbleIeiiCTBUS

CﬂMOOpFaHI/I3aHI/IH:

BBIABIISITH 1'[p06JIeMLI B JKU3HCHHBIX U qu6HBIX CUTyallusIX, Tp€6YIOHII/IX
TS perieHus: GU3NIeCKuX 3HaHM;

OPHUCHTHUPOBATHCA B Pa3JINYHbIX moaxoagax IIPUHATHA pemeHHﬁ
(MHIMBUAYaTbHOE, NPHUHITHE PELICHUS B TPYyIIE, MPUHATHE PEIICHUN
TPYIIIOiA);

CaMOCTOATENILHO COCTABJISITh AITOPUTM PEIICHHs (PU3MUIECKON 3aaUu UIH
IJlaHa MCCIEAOBaHUS C YYETOM HUMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BOBMO)KHOCTGFI, APryMCHTHPOBATDL IIPCJIAraCMbIC BAPHUAHTBI pGHIGHI/Iﬁ;
I[GJIaTBBBI60pI/I6paTBOTBeTCTBeHHOCTLBapeIHGHI/Ie.

CaMOKOHTpOJIl),3MOIII/IOHﬁJ]LHbIﬁHHTCJ]J]CKT:

NABAThaJCKBAaTHYIOOLECHKYCUTYallMAHATIPEJIaraThINIaHEEN3MEHEHHS
OOBSICHATh NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS) Ppe3ysbTaToB
NeSITENIbHOCTH, AaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIITOJHEHHUS
(U3MYECKOro HMCCIEAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
O0OCTOSITENBCTB, W3MEHUBLIMXCS CHUTYallMil, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKILHX TPYIHOCTEW;
OLIEHMBATHCOOTBETCTBUEPE3YNbTATALIEITUNYCIOBUIM;

CTaBUTh ce0s1 HA MECTO APYTOro 4eJI0BEKa B XOJI€ CIIopa WIN JUCKYCCHHHA
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYIrOro;
pU3HaBaTh CBOE MPABO Ha OIIMOKY MPU pelIeHUH (PU3UUECKHUX 3a/1ay WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOTO.

NPEAMETHBIEPE3YJIbTATDBI

K koniryoOydenusi B 7 kjacce nmpeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIONIb30BaTh  TMOHATHS:  (QU3MYECKHE W XUMHUYECKHE  SIBJICHUS,
HaAOJI0/IEeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAUHHIIBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJEKYJIa, arperaTHbleé COCTOSHHS BeIecTBa (TBEPHOE,
KUOKOE, Tra3000pa3HOE), MEXaHUYeCKoe JABWKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSIMOJIMHEMHOE), TPACKTOpHUs, PaBHOACHCTBYOIIAsA
cwia,  Jgedopmauus  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;



paznuyath sBiaeHUs (AudQy3us, TEIIOBOE NBIKCHHE YaCTHUIl BEIIECTBA,
PaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JIBUXKEHUE, HWHEpIUS,
B3aHMOJICMCTBUE TEJI, PABHOBECUE TBEPHBIX TEN C 3aKPEIUIEHHOW OCBIO
BpallleHUs, Iepeada AaBJIeHUs TBEPALIMU TEIAMHU, KUIAKOCTIMH UTa3aMH,
aTMOC(pepHOE JNaBJICHHE, IUIaBaHUE TEJ, MPEBPAILCHUS MEXaHUYECKOM
HHEPrUMr) MO OIMUCAHUIO UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3NUECKOE SABIICHHUE;

pacmo3HaBaTh TMPOSBICHHE W3YYEHHBIX (U3UYECKUX SBICHUHA B
OKPYXaIoleM MHpEe, B TOM 4YHCIE (PU3NYECKHUE SBJICHHUS B TPHUPOJC:
MIPUMEPBI IBUKEHUSA C PA3JIMYHBIMU CKOPOCTSMH B >KMBOM U HEXKUBOU
MPUPOJIEC, NACUCTBUE CHUJIbl TPEHUS B MPUPOAEC U TEXHUKE, BIUSHUE
aTMOC(EPHOIo JaBJICHUS HAa KUBOW OpraHu3M, IUIaBaHUE PHIO, phlYaru B
TeJIe YeJoBeKa, MPU ITOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B Y4eOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3UUECKUX SIBICHHM;
ONKCHIBATh U3YyUCHHBIE CBOMCTBA Tel M (PU3HUECKHUE SIBJICHUS, UCIIOJIb3YS
busnueckue BeMUInHbI (Macca, 00bEM, TUIOTHOCTH BEUIECTBA, BPEMS,ITYTh,
CKOPOCTh, CPEIIHSISI CKOPOCTh, CUJIa YIPYTOCTH, CUJIa TSKECTH, BEC Tela,
cuia  TpeHus, JaBieHue  (TBEpIOro  Teja, IKUJIKOCTH, Trasa),
BBITAJIKUBAIOINIAs CUJIa, MEXaHUYeCKass paboTa, MOIIHOCTb, IUJIEUO CHUJIBI,
MOMEHT CHJbl, KOI(Q(UIIMEHT TMOJIE3HOTO JEHUCTBUS MEXAHU3MOB,
KMHETUYEeCKass W TOTEHIMaJbHAas SHEPrusi), NMpU OMUCAHUU MPABUIHHO
TPaKTOBaTh (PU3MYECKUM CMBICI UCTIOIB3YyEMbIX BETUYUH, UXO0003HAYCHUS
U eAUHUIBI (U3NYECKUX BEJIMYMH, HAXOIUTh (OPMYJIbI, CBA3BIBAIOIINE
JAHHYI0 (U3UYECKYI0 BEJIUYMHY C JAPYTMMH BEJIWYWHAMHU, CTPOUTH
rpaduKy U3Y4EeHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKHE SIBICHUS U TPOIECCHI,
UCIIOJIb3YsI TIpaBujIa CIOKEHUS CWII (BIOJb OJHOM MpsiMOif), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, paBUJIo paBHOBecUs phiuara (0J0Ka),
«30JI0TO€ TIPAaBUJIO» MEXAHUKH, 3aKOH COXPaHEHUS MEXaHUYECKOU
SHEPruM, MPU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3aMUChIBATh €70 MATEMATUYECKOE BhIPAKEHUE;

OOBSICHATH (PU3UYECKUE SBJICHUS, TIPOLIECCHl U CBOMCTBA TEJ, B TOM UUCIIC
U B KOHTEKCTE CHUTyalluii MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIIATH TIPUYMHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHUE n3 12
JIOTUYECKUX IIIaroB ¢ OMOpoi Ha 1—2 WM3y4EeHHBIX CBOMCTBA (hM3MUECKUX
SBJICHUM, (PU3NIECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH;

pemaTh pacu€THble 3anadyd B 1—2 JEWCTBUS, HCIHOJIb3YS 3aKOHBI U
dbopmyIbl, CBs3BIBAIONINE (PU3MYECKUE BETUYMHBI: HA OCHOBE aHAIN3a
YCIJIOBUS 33/1a4U 3alMCHIBATh KPATKOE yCIOBHE, MOJICTABIATH (PU3NUECKUE
BEJIMYMHBI B (DOPMYJIbl M MPOBOJAUTH PAcU€Thl, HAXOIUTh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBbIE /U PEUICHUs 3a/1ay, OIIEHUBATh PEATUCTHUYHOCTD
MOJTy4YeHHOU (PU3UUECKO BETUYNHBI;



pacmo3HaBaTh MPOOJEMbl, KOTOPbIE MOXKHO PEIIUTh MPU MOMOUIH
(bU3NYECKUXMETOI0B,BOMUCAHUHHICCIICA0BAHUSBBLICTIATHIIPOBEPSIEMOE
Npeanojoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
MOJTyYEHHBIN PE3yNIbTaT, HAXOAUTh OMIUOKU B XO/€ OMBITA, ACTAThBBIBOIBI
10 €ro pe3yJbTaTam;

IPOBOANUTH OMBITBI MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WM
duznyeckux CBOICTB TeN: (dbopMynupoBaTh poBepsieMble
IPE0JI0KEHNS,COONPAThyCTaHOBKYHU3IPEI0KEHHOI0000PYA0BAHNUS,
3aIlKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOIBL;

BBITMIOJHATh TMPSMbIE HM3MEPEHUS PACCTOSHUSA, BPEMEHHM, MAacChl TeJa,
00bEMa, CHUIIBI U TEMIIEPATypbl C UCIHOJIb30BAaHUEM aHAJIOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3aMKCHIBATH IIOKA3aHUS MPUOOPOB C YUYETOM
3a/IaHHON a0COJIIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOJNUTDH MCCIIEAOBAHNE 3aBUCUMOCTU OJHOM (DU3MUECKON BETUYMHBI OT
JIPYrod C HCHOJb30BAHUEM IMPSIMBIX H3MEPEHUH (3aBUCHMOCTH IyTH
PaBHOMEpPHO JBIIKYIIETOCS Tejla OT BPEMEHM JBW)KEHHUS Teja, CHIIbI
TPEHUSICKOIbKEHUIOTBECATENA,KaueCTBA0OOPAOOTKUIIOBEPXHOCTEUTENT U
HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOIIAIN CONPUKOCHOBEHHUS TEJN, CHIIbI
YIOPYTrOCTH OT YAJUHEHUS MPY>KUHBI, BHITAIKMBAIOIICH CHIIBI OT 00BhEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTU KUAKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT TIIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJO0, YCIOBUN
IJIaBaHUsl TeJl, YCIOBUWM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOro HCCIEAOBaHUs, COOUpAaTh YCTaHOBKY U
BBIMOJHATh M3MEpPEHUs, CJleaysl MPEeASIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3MUECKMX BEJIUYUH B BUJE
OpeUIOKEHHBIX TaONuIl W TpadUKOB, JENaTh BBIBOJABI MO pe3yJbTaTam
UCCIIEIOBaHMS;

IPOBOAUTHh KOCBEHHBbIE HU3MEpPEHMs] (PU3MUECKUX BEIMYUH (IJIOTHOCTH
BEILECTBA JKUIKOCTU UM TBEPAOrO TeENa, CHJIA TPEHUS CKOJbXKEHUS,
NABJIEHUE  BO3AyXa, BbITAJKMUBAIOLIAs  CHJIA, JICHCTBYIOIIAs  Ha
NOTPY’KEHHOE B JKUJIKOCTh TeJlo, KO3(PPUUUEHT MOJE3HOro AeHCTBUS
IPOCTBIX MEXaHWU3MOB), CIEAysd NPEIJIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHEHHH HW3MEPEHU CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY H
BBIYUCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI,

cOOJII01aTh MPAaBUJIATEXHUKUOE30MaCHOCTH MpU padboTe ¢ 1ad0paTopHbIM
00Opy/I0BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, IMHAMOMETpP, COOOIIAIOIINECS COCYIbI, OapoMeTp,
phIYar, HOJABMKHBIA U HETIOABM)KHBIN OJIOK, HAKJIOHHAS MJIOCKOCTH;
XapaKTepU30BaTh TMPHUHIUIBI JCUCTBUS MW3YYCHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMNOpPOM Ha HX ONHCAHMUS (B TOM YHUCIE:
HNOJUIMIHUKY, YCTPOWCTBO BOJOIPOBOAA, THUIAPABINYECKUN IIpecc,
MaHOMETP, BBICOTOMEP, NOPUIHEBOI HACOC, APEOMET] ), UCIIONb3Ys 3HAHHUS



0 cBOMCTBax (PM3NYECKUX SBICHUM M HEOOXOANMbIE (PU3NUECKHe 3aKOHBIN
3aKOHOMEPHOCTH,

OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHMOPMALMIO O  MPUMEPax)
IPAKTHYECKOTO HCIOJIB30BaHUs (DU3MYECKHX 3HAHUW B IOBCEIHEBHOU
KU3HU I oOecrieueHrs 6€30MacHOCTH MpU 0OpalleHuu ¢ npudopamu U
TEXHHUYECKUMHU YCTPONUCTBAMH, COXPAHEHHS 3/IOPOBBS U COOTIOACHUSIHOPM
IKOJIOTUYECKOTO TIOBEJICHHS B OKPY KaIOIIeH cpe/ie;

OCYIIECTBIATH OTOOp HMCTOYHWMKOB wuH(popmammu B HHTepHEeTE B
COOTBETCTBHH C 3aJaHHBIM MTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOIITUXCS
3HaHUW © TYyTEM CpPaBHEHHUS PA3NUYHBIX HMCTOYHUKOB BBIICTSATH
uHGOpMAIINIO, KOTOpas SBISIETCS NPOTHBOPEYMBOW MIU MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBITTOJHEHUU YYEOHBIX 33JaHUN HAYIHO--TIOMYJIIPHYIO
JAUTEepaTypy (PU3NYECKOTO COMIEPKaHMUs, CIIPABOUYHBIE MaTePUAIIBI,PECYPCHI
cetu HMuTepHeT, BIajeTh MNpUEMaMH KOHCIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHusa UHPOPMALMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHBMEHHBIE M YCTHBIE COOOIIECHUS HA
OCHOBE 2—3 UCTOYHUKOB MH(pOpMaluu (pU3NUECKOro COAEpKAHUS, B TOM
yucie MyOJUYHO JeNaTh KPAaTKUE COOOILIEHUs O pe3yjbTaTax MpPOEKTOB
WIH Y4YeOHBIX MCCIEJAOBaHUM, NIpPU H3TOM TIPaMOTHO HCIIOJIb30BAThH
U3YYEHHBbI MOHATHHMHBIN anmapar Kypca (U3MKH, CONPOBOXKIATH
BBICTYIUICHHUE MTPE3CHTALIUEH;

IpU BBITIOJHEHUH YYEOHBIX MPOEKTOB M HCCICNOBAHUN pacIpenessiTh
0OS3aHHOCTH B TpPYIIIIE B COOTBETCTBUU C TOCTaBICHHBIMHU 3a/JadyaMH,
CIIEIUTh 32 BBINIOJHEHUEM TIUIaHA JCHCTBHM, aJeKBaTHO OIICHUBATH
COOCTBEHHBIM  BKJaA B  JEATENBHOCTh  TPYNIBI,  BBICTPAUBATH
KOMMYHHKATHBHOE B3aMMO/ICHCTBHIE, YUUTHIBASI MHECHHE OKPYKAIOITHX.

K xoniryoOydenus B 8 kjacce nmpeaMeTHbIC pe3yJIbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MCIIOJIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOBHMOJIEKYJI,arpEraTHbIECOCTOSHUSIBEILIECTBA, KPUCTAIIINYECKUEN
amop(HBIC TeJa, HACBHIIEHHBIM ¥ HEHACHIIEHHBIM TMap, BIAXHOCTH
BO3/IyXa, TeMIlepaTypa, BHYTPEHHSISI DSHEpPrus, TEIJIOBOM JIBUTaTElNb,
AJIEMEHTAPHBIN ANEKTPUUYECKUIN 3apsl, HIEKTPUUECKOE MOJE, TPOBOJIHUKU
U UAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE TI0JIE;
pa3nuyarh SBJICHUS (TEIJIOBOE paclIMpeHHUe W C)KaThe, Teruionepesaya,
TEIJIOBOE PaBHOBECHUE, CMAUMBAHUE, KANWUISIPHBIE SIBIICHUS, UCHAPEHUE,
KOHJICHCAIlUsl, TUIaBJICHUE, KpUCTA/UIM3alus (OTBEpJ/ieBaHUE), KUIICHHUE,
TeIIonepeaaya (TeTIONPOBOHOCT, KOHBEKIIHNS, U3JIyYEHUE),
AIEKTPU3AIMA TEJ, B3aUMOJICHCTBUE 3apsA0B, ACHUCTBUA AJIECKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKAHUE, B3aMMOJCHCTBUE MArHUTOB, JCHCTBHE
MAarHMTHOTO MOJI Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAasl MHTYKIIHS)



[0 OIIMCAHMI0 MX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh TMPOSBICHHE HM3YUYEHHBIX (PU3UYECKUX SIBICHUNH B
OKpYXalollleM MHpe, B TOM uHcie (U3NUYECKUE SBICHUS B MPUPOJIE:
MIOBEPXHOCTHOE HATSHDKEHUE M KaNWULIPHBIE SIBIICHHS B MPUPOJE,
KpUCTAJUIbI B mpupoze, uznydeHue CollHIIA, 3aMEp3aHUE BOJOEMOB,
MoOpckue Opu3bl, 00pa30BaHUEPOCH], TYMaHa, UHEs], CHETa, SJIEKTPUUYECKUE
SBJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emMiH, Jpeiid MOJIOCOB, POJIb MAarHUTHOTO TOJS JUIsSl >KU3HU Ha
3emuie, MOJISIPHOE CUSIHUE, IIPU 3TOM MEPEBOAUTHIIPAKTUYECKYIO 3a/1a4y B
yueOHYI0, BBIACIATH CYIIECTBEHHBbIC CBOMCTBa (MPHU3HAKU) (U3UYECKUX
SIBJICHU;

OMKCHIBATh U3YUYECHHBIE CBOMCTBA T€I M (PU3HUECKHUE SIBJICHUS, UCIOJIb3YS
(bu3nuecKue BETUUYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHUsI, KOJIUYECTBO
TEIUIOTHI, yJENbHAs TEIUIOEMKOCTh BELIECTBA, YJEJIbHAs TEIUIOTa
IUIaBJICHUS, yJeJbHasg TEIIoTa MapooOpa3oBaHUsl, yJAENbHAs TEIUloTa
CTOpaHHs TOIUIMBA, KOI(PPUIMEHT TOJE3HOTO JEHCTBUS TEIIOBOU
MalluHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO31yXa, JJIEKTPUYECKUH 3apsn,
CUJa TOKa, DJIEKTPUYECKOE HAIIPSHKEHHUE, COINPOTUBICHHUE IPOBOIHUKA,
yII€JIbHOE CONPOTUBJICHHUE BEIIECTBA, pad0Ta U MOLIHOCTBIIEKTPUUECKOTO
TOKa), MpU ONUCAHUU TPABWIBHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJTMYMH, 0003HAUEHUS U €IMHULBI (PU3NYECKUX BEIUYUH,
HaxXoJIuTh (OPMYJIbI, CBS3BIBAIONIME JAHHYIO (PU3MYECKYIO0 BEIUUYUHY C
JIPYTUMHU BEJIMYMHAMM, CTPOUTHh TpaQUKA HU3YYEHHBIX 3aBHCHMOCTEN
(bU3UYECKUX BEJIMYNH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3NYECKHE SBJIECHUS U MPOIECCHI,
WCIIOJIb3Ysl OCHOBHBIE TOJIOKEHHUSI MOJIEKYJISIPHO--KHHETUYECKOM TEOPUH
CTPOEHHS BEIIEeCTBA, MPUHLHUI CYNEPHO3UIUHU TMOJel (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsAna, 3akoH Oma Juisg yyacTKa LN, 3aKOH
Jxoyns—JleHnia, 3aKkOH COXpaHEHUsI DJHEPrUM, NOpPU OTOM J1aBaTh
CIIOBECHYIO (DOpPMYJIMPOBKY 3aKOHa M 3allMChIBaTh €ro MaTeMaTH4ecKoe
BBIPAJKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA Tell, B TOM YHUCJIE U B
KOHTEKCTE CUTyalUi MPAaKTUKO-OPHEHTHPOBAHHOIO XapaKTEPA: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTHOOBSICHEHHE M31—2 JOrMYecKux
iaroB ¢ omnopoil Ha 1—2 H3y4YEHHBIX CBOWCTBA (DPU3MYECKUX SIBIICHUM,
(buU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarbs pacdy€THble 3aJaud B 2-3 JIEWCTBUSA, HCIIONb3YS 3aKOHBI U
dbopmyIibl, CBs3BIBAIONINE (PU3MYECKHUE BEJIMYMHBI: HA OCHOBE aHaIu3a
YCJIOBHUSL 3a/1a4d 3alUChIBATh KPATKOE YCIOBUE, BBISABISTH HENOCTATOK
JAHHBIX U1 pelleHHs] 3aJayd, BbIOMpaTh 3aKOHBI U (OPMYJIbI,
HEOOXOoauMble A €€ pelIeHHs, MPOBOAUTH pacu€Tbl U CPaBHUBAThH
MOJTy4YE€HHOE 3HaUYeHUE (PU3NIECKON BETUUMHBI C U3BECTHBIMU JTaHHBIMH;



pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PEUIUTh MPU TOMOIIH
($u3MYECKUX METO/NOB, HCIOJIb3Yys] OMUCAHHE HCCIECNIOBAHUS, BBIJCIATDH
IPOBEPAEMOE NPEAINOJIOKEHNE, OLEHUBAaTh MPABWIBHOCTh MOpAIKA
IIPOBENICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBOJBL;

OPOBOJUTH OMBITHI MO HAOMIOACHUIO (U3UYECKUX SIBICHUN WU
bu3MYecKuX CBOMCTBTEN (KAaNWJUISPHBICSBICHUS, 3aBUCUMOCThIABICHUS
BO3/lyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH IMpoOIlecca OCThIBAaHUS U
HarpeBaHUsl MPU HU3JIYYCHUH OT I[BETa H3JIydaroniedl (TOoromaroiei)
MOBEPXHOCTH, CKOPOCTh UCHAPEHUS BOJABI OT TEMIIEPATYphl KUJIKOCTH U
IIOMEAaM €€ MOBEPXHOCTH, OJJEKTPU3AlUsA TEI U B3aUMOACHCTBUE
ANEKTPUYECKUX  3apsioB, B3aUMOJCHCTBHUE MOCTOSHHBIX MAarHHUTOB,
BU3YyaliM3allMsl MAarHUTHBIX TIOJIEW TIOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MarHUTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHMTa,
CBOMCTBa DJIEKTPOABUTATENII MOCTOSHHOIO TOKa): (POpMyJIHpOBaTh
IpOBEpsieMbIE MPEANIONIO0KEHHS], COOMPATh YCTAHOBKY M3 IMPENI0KEHHOTO
000py10BaHUs, OMUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBIIIOJIHATH NPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHOUBIIAKHOCTH
BO3/lyXd, CHJIbBI TOKA, HANPSDKEHHS C MCIOJB30BAaHUEM aHAJIOTOBBIX
npuOOPOB M JATYMKOB (PU3NYECKUX BEIMYMH, CPABHUBATH PE3YJbTATHI
U3MEPEHUN ¢ y4ETOM 3aJJaHHOM a0COIFOTHOM MOTPEIIHOCTH;

IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OAHOU (PM3UUECKON BETUUYHHBI OT
JIpyrol ¢  UCHOJb30BAaHUEM NPSIMBIX HM3MEpPEHUH  (3aBUCHUMOCTh
CONPOTHUBJIEHUSI NPOBOJHUMKA OT €ro JUIMHBL, IUIOMAAU IONEPEYHOro
CEYEHMs U YACIIBHOIO CONPOTHUBIIEHUS BEIIECTBA MPOBOAHUKA, CHJIBI TOKA,
UAYIIEro 4epe3 MPOBOAHMK, OT HANpsSOKEHUS Ha  I[POBOJHMKE,
UCCJIEIOBAHUE TOCJIEAOBATENBHOIO W IMAPAJUIEIBHOTO  COEAUHEHUHN
MPOBOJHUKOB): IJIJAHUPOBATh MCCIIEOBAaHUE, COOMpaTh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUs], CIeAys NPEeMJIOKEHHOMY IUIaHy, (PUKCHUpPOBATh
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH B BHJI€ TaOIMI] U TpapuKOB,AeNIaTh
BBIBOJIbI IO pE3YJIbTaTaM UCCIEeI0BAHNUS;

IPOBOJUTh KOCBEHHbIE HW3MEPEHUsS] (PU3NYECKUX BENIUYUH (yIeiabHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBIEHUE MPOBOAHMKA, paboTa U
MOIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOUpPATh
AKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CIIEysl MPEIJIOKEHHON WHCTPYKLIHH, U
BBIYHCIIATH 3HAUEHUE BEJIMYNHBI;

COOJTI0IaTh MpaBUiia TEXHUKHA 0€30MaCHOCTH MPHU paboTe ¢ 1aO0paTOPHBIM
00OpyI0BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JACHCTBHS HW3YYEHHBIX MNPHOOPOB H
TEXHUYECKUX YCTPOICTB C ONOPOM HAa UX ONUCAHUSA (B TOM YHUCIE:CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, TapoBasi TypOUHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DJIEKTPUUECKOW DHEPrUH, JIIEKTPOOCBETUTEIbHBIE MNPUOOPHI,
HarpeBaTelIbHbIC AIEKTPONPUOOPHI (npumepsr), ANEKTPUYECKHUE
NPEIOXPAHUTEIHN,IIIEKTPOMATHUT,3JIEKTPOABUTATENIbIIOCTOSTHHOTOTOKA),



UCIIONIB3YSl 3HAHMSI O CBOWCTBAaX (DM3MUYECKUX SIBICHUN U HEOOXOIUMBIE
(uznyecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTHIE TEXHUYECKUE YCTPOWCTBA M HM3MEPUTEIIbHbBIE
npuOopbl MO CXEMaM M CXEMAaTU4YHBbIM PpUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, IICUXPOMETP, TMI'POMETP, IBUraTeilb BHYTPECHHETO
CTOpaHHUs, 3JIEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbI AJIEKTPUUYECKUX
Lelel ¢ MOCIeN0BaTEeIbHBIM U NapaJICIIbHBIM COCIUHEHUEM JJIEMEHTOB,
pasnuyas yciloBHbIE 0003HAUEHHSI 3JIEMEHTOB AJIEKTPUUECKUX LETIEH;
OPUBOJUTH  MpUMEPHl  (HAXOAUTh  HH(MOpPMALMIO O  [pPUMEPaX)
MPAKTHYECKOTO HCIOJB30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU U1 oOecrieyeHus: 6e30MacHOCTH MPH OO0paIleHUH C MpUdopamMu H
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHUS 3/I0POBbsI U COOJIIOJICHUSTHOPM
HKOJIOTHYECKOTO TIOBEICHHSI B OKPYKAIOLIEH Cpelie;

OCYLIECTBJISITh MOUCK HHPOpMALMK (PU3HUECKOTO COJEpKaHUS B
NHTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM M TYyTEM CpPaBHEHHS
JOTIOJTHUTENBHBIX UCTOYHUKOB BBIJIEIATh HHPOPMALIUIO, KOTOPASSIBISETCS
IPOTUBOPEUUBON MM MOXKET OBITh HEJTOCTOBEPHOM;

UCIIOJIb30BaTh MPU BHIIIOJHEHUHN YUYE€OHBIX 33JaHUN HAyYHO--TIOMYJIIPHYIO
JUTEpaTypy (PU3NYECKOTO COJEP KaHHUs, CIIPAaBOUHbIE MaTEpUAIIbI,PECYPCHI
cetu MHTepHer, Biaaerb NpUEMaMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeodpazoBaHusi HHGOPMALIMU U3 OJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U KpaTKHE YCTHBIE COOOIIEHUS,
o0o6mass wuHOpMaLMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
colepKaHUsi, B TOM uYucle NTYyOJUYHO TMPEACTAaBIATh PE3YJbTaThl
MPOEKTHOW WJIM HMCCIIEOBATEIBCKON NESITEIbHOCTH, MPU 3TOM IPAMOTHO
UCIIOJIb30BaTh M3YYEHHbI TOHATUHHBIA ammapar Kypca (U3HKH,
COMPOBOXK/IaTh BHICTYIUICHUE MPE3CHTALINEH;

IpU BBINOJHEHUH YYEOHBIX MNPOEKTOB M HCCIECIOBAaHUN (PU3UUECKUX
IPOLECCOB paclpeAesiTh OOS3aHHOCTH B TpPYyMNIE€ B COOTBETCTBUHU C
IIOCTABJICHHBIMU 33/1a4aMH, CJIEINUTH 34 BBIIIOJHEHUEM IIJIaHA JEUCTBUI U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OIIEHMBAThb COOCTBEHHBIM BKJAJ B
NEeATEIbHOCTBIPYIIIbI, BBICTPANBATEKOMMYHUKATUBHOEB3AUMOIEHCTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K xoniyoOyuenus B 9 Kjacce mpeIMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHIA:

UCIIOJIb30BaTh MOHATHA: CUCTEMa OTcu€ra, MaTepuaibHas TOYKa,
TPAeKTOpPHs, OTHOCUTEILHOCTh MEXaHUYECKOro ABMXKEHUS, nedopmanus
(ympyrasi, njacTUyeckas), TpPEHHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE,
HEBECOMOCTb M MEPErpy3ky, LUEHTP TSKECTH, aOCOIIOTHO TBEPAOE TEIO,
LHEHTpP TsHKECTH TBEPIOTO Teja, paBHOBECHE, MEXaHUUYECKHUE KOJiIeOaHUs U
BOJIHBI, 3BYK, THPPA3BYK U YJIbTPa3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBL, LKA
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTb,



CHEKTPbI UCITyCKaHUs U TOTJIONICHUS, anb(a-, 6eTa- U raMMa-u3IydeHus,
U30TOIIbI, IEPHAsA SHEPTETHKA,;

pasznuyarh SIBJICHUS (PAaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TPSMOJIMHEWHOE JBH)KEHUE, CBOOOIHOE
naJicHUEe TeJ, PABHOMEPHOE JIBKEHHUE MO OKPYKHOCTHU, B3aUMOJEHCTBUE
TEJ, PEaKTUBHOE IBM)KECHME, KOJeOaTelabHOE IBMKEHHUE (3aTyXarouue M
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE JBUKEHHE, OTPAKECHHE
3BYyKa, MPSMOJIMHENHOE PpaclIpOCTPaHEHUE, OTPAKEHHE M INPEIOMIICHHE
CBETa, I0JIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3jIoKeHHe OeI0ro CBeTa B
CHEKTp M CJOXXEHHE CHEKTpPalbHBIX IIBETOB, JHUCIEPCUS CBETA,
€CTECTBEHHAasl PaJHMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOrO CIEKTpa
U3ITyYEHHs]) 0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE H3YYEHHBIX (DU3MYECKUX SBJICHHA B
OKpYyXarolmeM Mupe (B TOM 4YHuCIEe (PU3NYECKHE SIBICHUS B IPHUPOJE:
NPWIKNBBI U OTJIMBBI, ABWKEHUE MIaHEeT COJHEYHOU CUCTEMBI, pEaKTUBHOE
JBWKEHUE JKHUBBIX OpPraHU3MOB, BOCHPHUITHE 3BYKOB >KMBOTHBIMH,
3€MJICTPSICEHHE, CEHCMHUYECKHE BOJIHBI, IyHaMH, 3XO, IBETa Tell,
ONTUYECKHUE SIBICHUA B MPHUPOJAE, OMOJIOrMYECKOE AEHCTBHE BHUIUMOTIO,
yJIbTPapUOIETOBOIO M PEHTIEHOBCKOTO M3IY4YEHHM, €CTECTBEHHBIH
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOaKTHUBHOE H3IyUYCHHE
OPUPOAHBIX  MHUHEPAIOB, JEHCTBHE  PAJUOAKTUBHBIX  M3IYyYEHUH
HAOpTraHU3M YEJIOBEKa), IPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3NUYECKUX
SIBJICHU;

OMKCHIBATh U3yUEHHBIE CBOMCTBA TEI M (PU3HUECKHUE SIBJICHUS, UCIIOJIb3YS
¢u3nueckue BENUYMHBI (CpelHSsl MU MIHOBEHHAs CKOpPOCTb Tena MpHu
HEpPaBHOMEPHOM JIBU)KEHUH, YCKOPEHHE, NEepeMEIIeHHe, MyTh, YIioBas
CKOPOCTb, CHJIa TPEHUS, CHJIa YOPYIOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJHOTO TMAaJEeHMs, BEC Tejla, HUMIYJIbC Tela, HMILYJIbC CHIIBI,
MeXaHu4yeckas paboTa M MOIIHOCTb, MOTEHLMAJIbHAs SHEprus Tea,
NOJHATOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMANbHAS YHEPIUs CKATON
NPYKUHBI, KHHETHUYECKash DSHEprus, IIOJIHAsI MEXaHW4ecKas »HEpPrus,
NEPUOJ U YacTOTa KojeOaHuM, IJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTENb MPEJIOMIIEHUS CPEbI), TP ONUCAHUU
NPaBUJIBHO TPaKTOBaTh (U3MUYECKUH CMBICI MCIOJb3YEMbIX BEJIUYUH,
0003HaYeHUs W eAUHMIIbI (U3UYECKUX BEJIWYUH, HAXOAUTH (DOPMYIIbI,
CBS3BIBAIOLIUE JAHHYIO (DU3WYECKYIO BEJIMYMHY C JAPYTUMH BEJIUYHMHAMM,
CTPOUTH TpaprKK N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M IPOLECCHI,
UCIOJIb3Ysl 3aKOH COXPAHEHUS! PHEPIUH, 3aKOH BCEMHUPHOTO TITOTEHMS,
OPUHIUI CYNEPHO3ULHUH CHJI, NPUHLUI OTHOCHUTEIBHOCTH ['amuies,
3aKOHBIHBIOTOHA,3aKOHCOXPAaHEHUSAUMITYJIbCA,3aKOHBIOTPAYKEHUSN



IPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHMS 3apsI0BOIO U MAaCCOBOTO YMCEN
IpU SAEPHBIX PEAKIHIX, MPU 3TOM JaBaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA M 3aIIUChIBAaTh €0 MaTEMAaTUYECKOE BBIPAKEHHUE;

OOBSCHATh (PU3MYECKUE TPOIECCHl M CBOICTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyalil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATH
NPUYUHHO--CIIEJICTBEHHBIE  CBSI3H, CTPOUTh OOBSICHeHHEe U3 2-3
JIOTHYECKHX IIIaroB ¢ OMOpPOil Ha 2—3 M3YYEHHBIX CBOMCTBa (PU3MUECKHUX
SIBJICHUH, PU3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiate pacy€THbIE 3aJaud  (OMUparoIIUMecs Ha cucreMy u3 2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIINE (PU3NUECKHE
BEJIMYMHBI: HA OCHOBE aHajiu3a YCJIOBUS 3a/ladyd 3allMChIBaTh KpPaTKOe
YCIIOBHUE, BBISBIATH HEJOCTAIONINE WM W30BITOYHBIC JaHHBIC, BHIOUPAThH
3aKOHBI U (POPMYJIbl, HEOOXOJUMBIE JJI PEIIECHUs, IPOBOINUTH PACUETHI U
OLICHUBATh PEAJUCTUYHOCTh IOJYYEHHOTO 3HA4YeHHUA (PU3NUYECKOU
BEJINYMHBI;

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXXHO pELIUTh MpU MOMOLIH
$u3MYECKUX METOMOB, WCIONB3ys OMUCAHHE HCCICIOBAHUS, BBIJCIATH
IPOBEPSAEMOE MPEANOJIOKEHNUE, OLICHUBAaTh MPABMWIBHOCTh MOPSAKA
NPOBEJCHUSI  UCCICOBaHMsS, JIeJaTh BBIBOABI, HHTEPIPETHPOBATH
pe3yabTaThl HAOIIOIEHUH U OIBITOB;

IPOBOAUTH OMBITHl 1O HAOMIOACHUIO (DU3MYECKHX SBICHUNA WU
¢u3znyecKkux CBOWCTB Teln (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHHUsl HHEPrHM, 3aBUCHUMOCTh Iepuojaa KojeOaHuH Npy>KMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUH, MPSIMOIMHENHOE PACIIPOCTPAaHEHHUE CBETA,
pasnokeHne OeJoro CBeTa B CHEKTP, U3yYEHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKalle U CBOMCTB HM300pakeHUs MpeaMera B coOuparouieit
JuH3e, HAOMIOJeHNE CIUIOMIHBIX W JIMHEHYAThIX CIEKTPOB HW3IYUYCHUS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY W3 HM30BITOYHOro Habopa
000pyIOBaHUSsl, OMMCHIBATH X0/ OTBITA U €T0 Pe3ylbTaThl,POPMYITUPOBATH
BBIBO/IBI,

POBOJNTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OTpeersis
CpeqHee 3HAa4YeHHE W3MEpSIeMOM BeTMYMHBI ((POKYCHOE pacCTOSIHHE
coOuparoiel JUH3bI), OOOCHOBBIBATH BBIOOP CrHoOcO0a HW3MEPEHHUS
(M3MepUTENHHOTO PUOOpa);

OPOBOAUTH MCCIEAOBAaHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUN (3aBUCUMOCTh IYTH OT BPEMEHUIIPU
pPaBHOYCKOPEHHOM JIBIDKEHMH 0€3 HadyalbHOM CKOpPOCTH, NEepUoja
KOJIe0aHUN MaTeMaTH4eCKOro MasTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTHU
yria OTpaK€HUs CBETa OT yIJia MaJIeHUs M YIJia MPeJOMIICHHS] OT yrjia
NaJcHNs): [UIAHUPOBATh HCCJIENOBAHUE, CAMOCTOSITENIbHO COOUpAaTh
YCTaHOBKY,(pPMKCHPOBATbPE3YIbTATHIIONYYEHHOW3aBUCUMOCTH



¢uznyecKux BEIMYMH B BUAE TaOJMIl ¥ TpadUKOB, JeiaTh BBIBOJIBI 110
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOJAUTH KOCBEHHBIE W3MEpEHUs (U3NYECKUX BEIUYUH (CpemHsis
CKOpPOCTb M YCKOPEHHUE TeJa MPU PaBHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHHE
CBOOOJIHOTO MAaJi€HUs, JKECTKOCTb MPYXKUHBL, KOIPPHUIMEHT TpeHUs
CKOJIb)KEHUS, MEXaHU4ecKass pabdoTa M MOIIHOCTb, YacTOTa U TMEPUOJ
KoJe0aHUN MaTeMaTU4ecKOro M NPYKMHHOIO MAasiTHUKOB, ONTHYECKas
cwia CcoOMparoled JIMH3bI, pPAJUOAKTUBHBIA (OH): IUIAHUPOBATH
U3MEPEHMs], COOMpaTh HSKCIEPHUMEHTANbHYI0 YCTAaHOBKY M BBINOJIHSTH
U3MEpEHHS, CIeAysl MPEAOKEHHOW HWHCTPYKLMH, BBIYUCIATH 3HAUCHHE
BEJIMUMHBI U aHAJTM3UPOBATH MOJIYYEHHBIE PE3YNbTaThl C YIETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHNN;

cOOJII01aTh MPAaBUJIATEXHUKUOE30MIaCHOCTH MPU padoTe ¢ 1ad0paToOpHbIM
o0opyI0BaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKUM M3YYEHHBIX (PU3NYECKUX MOJENICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPIOE TENO, TOYEHHBIH HCTOUHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJI€JIb ATOMHOTO SIpa;

XapaKkTepu30BaTh MPUHIUMBI JAECWCTBUS HU3YYEHHBIX MpPHOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OMNHCAHUA (B TOM YHUCIHE:
CHHUJIOMETP, JATUYUKH IIOJIOKEHUS, PACCTOSHUS M YCKOPEHMsSI, paKeTa,
9XOJIOT, OYKH, TMepHucKom, ¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JO3MMETp, Kamepa BuibcoHa), HUCHONB3ysS 3HAHUS O
CBOMCTBaXx (PU3MYECKHX SBJICHUA W HeoOXxoaumble (U3UUYECKUE
3aKOHOMEPHOCTH,

MCTIONTb30BaTh CXEMbI i CXEMAaTHUHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMUECKUX IPOIECCOB
OpU PEIICHUH Y4YeOHO--IPAKTUYECKUX 3a/]ay, ONTUYECKHE CXEMBI IS
NOCTPOEHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparomien JuH3e;
OPUBOJUTH  MpUMEPHl  (HAXOAUTh  HHGOpPMALMIO O  [pUMEPax)
IPAKTUYECKOr0 HCIHOJB30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH NIl oOecrieueHusi 6€30MacHOCTH MpU oOpaIeHuu ¢ mpudopamMu u
TEXHUUYECKUMHU YCTPOICTBAMH, COXpAaHEHHS 3JOPOBBS U COOTIOACHUSIHOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEH cpeie;

OCYIIECTBIATh TOWCK HWHpOpMAIUK  (U3HYECKOTO COACp)KaHUS B
WuTepHeTe, caMOCTOATEIHHO (HOPMYITHPYsI TIOMCKOBBINA 3amMpocC, HAXOAUTh
MyTH OTPECNICHUs] JOCTOBEPHOCTH MOJYYCHHONH WH(GOpPMAIIMU Ha OCHOBE
UMEIOINXCS 3HAHUN U TIOTIOTHUTEIFHBIX HICTOYHHUKOB,

UCTIONIb30BaTh MPH BHITIOJHEHUHN YUYEOHBIX 3aIaHUN HAYYHO--TIOMYJIIPHYIO
auTepaTypy GU3NYECKOTO COEp KaHUs, CIIPABOYHBIC MaTEPUAIBI,PECypPCHI
cetu HMuTtepHer, BiageTb MNpuEMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;



CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOINEHHS HAa OCHOBE
uHbOpMaIlMUM U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO COAEpKAHMS,
nyOJMYHO MPECTABIATh PE3yAbTaThl IPOCKTHOW WIIM MCCIIE0BATENbCKON
NEeATEIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
HNOHATUMHBIN anmapar HM3y4yaeMoro pasjena (PU3MKH U CONpPOBOXKAATH
BBICTYIUICHHE TIpE3eHTalel C Y4éToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHHKOB.



TEMATHYECKOEIIJIAHUPOBAHMUE

7 KJIACC
KosnvecTBo4Yacon JIeKTPOHHBbIE
Ne HanMeHoBaHMepa3aeJIOBUTEM NPOIrPaMMbI (uudposbie)
n/n Beero KOﬁHTpOJIbHLIe HpﬁaKaneCKne 06PA30BATEILHBIE
padoThbI padoThbI pecypebi
Pazneal.®@u3znkaneépoibBNO3HAHNHOKPY KAOIIETrOMHPa
bubnuorexal [OK
11 Pusuka-HayKaonpupone 2 https://m.eds00.ru/7f416194
bubnuorexal [OK
12 PH3HYCCKUCBETHHHbI 2 1 https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHAYYHBIHMETOATIO3HAHUS 2 1 bubnnorexallOK
- yd A https://m.eds00.ru/7f416194
Wroro mopaznery 6
Pa3nen2.llepBoHayajibHbIecBeICHUSIOCTPOCHU U BELLIECTBA
bu6mmorexal [OK
21 Crpocnue pemectsa 1 https://m.edsoo.ru/7f416194
29 JIBM>KEHUENB3aMMOICICTBHEYACTHI] 2 1 bubmuortexal [OK
) BEIeCTBa https://m.edsoo.ru/7f416194
2.3 ATrperaTHbleCOCTOSTHUSIBEIIECTBA 2 bubmoreral OK
' https://m.edso0.ru/7f416194
Hroro nopasneny 5
Paznen3./IBu:kennenB3aumoaencTBme Tesa
but6mmorexal [OK
31 MexanmuecKkoeBImKeHHe 3 https://m.edsoo.ru/7f416194
but6mmorexal [OK
3.2 MHepuums, Macea, mioTHoCTh 4 1 https://m.edso00.ru/7f416194
3.3 Cuna. Bunpicun 14 1 2 bubmiorexal [OK

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

21

Pa3znend./laBiieHneTBEPABIXTE,KUIKOCTEHNNTA30B

41 JHasnenue.llepenauanaBneHusaTBEPILIMU 3 bubmmorexal [OK
' TeIaMH, )KUIKOCTSIMH U ra3amMu https://m.edso00.ru/7f416194
bubnuorexal [OK
4.2 JaBeHueKuIKoCTH S https://m.edsoo.ru/7f416194
bubnuortexal [OK
4.3 ATMOC(epHOESIaBIeH1E 6 https://m.edso0.ru/7f416194
44 JIefCTBUEKUIKOCTUUTA3aHATIOTPY>KEHHOE B 7 3 bubnnorexal [OK
' HHX TEJIO https://m.edsoo.ru/7f416194
Uroro nopazneny 21
Pa3neaS.PaboranmomHocTh. JHEPrUs
bubnuorexal [OK
51 Paborau MOIIHOCTS 3 1 https://m.edso0.ru/7f416194
bu6nunorexal [OK
5.2 TpocrhiemexanusmbI 5 1 https://m.edsoo.ru/7f416194
bu6mmorexal [OK
5.3 Mexanmaeckasonepris 4 1 https://m.edsoo.ru/7f416194
Hroro nopasneny 12
PesepBHOEBpems 3
OBIIEEKOJIMYECTBOYACOBIIO ITPOTPAMME 68 12
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8KJIACC

KoaudecTBouacoB DJIeKTPOHHbIE
HaumeHoBaHuMepa31eJIOBUTEM NMPOrPAMMbI (uudposbie)
Nen/m Beero KOGHTPOJILHLIC HpﬁaKanecmle 06PA30BATEILHBIE
padoThI padoThI pecypeI
Paznenal.TenmioBulessBJIeHUSA
. bubnnorexal [OK
1.1 CtpoeHuencBoNCTBaBEIIECTBA 7 https://m.edsoo.ru/7f4181ce
bubnunorexal [OK
1.2 Tennossienponeccst 21 1 5 https://m.edsogru/7f4181ce
Uroro nopazneny 28
Paznen2.DueKkTpuiyecKUeNMATHUTHbIESIBJIECHUS
21 DnekTpruyecKkue3apaabl. 3apsoKeHHbICTENA | . 1 bu6nmnorexal [OK
) HUX B3aUMOJcHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [ToCTOSTHHBIMAIEKTPUYECKHUI TOK 20 1 7 Eﬁ?&%ﬁggﬁ f4181ce
bu6mmorexal [OK
2.3 MarnuTHEICSBICHNA 6 1 1.5 https://m.edsoo.ru/7f4181ce
bubmmnorexal [OK
24 SMeXTPOMAT HETHASHHYKITHS 4 https://m.edsoIc;I.ru/Yf4181ce
Hroro mopazneny 37
PezepBHOEBpeMs 3
OBIIEEKOJIMYECTBOYACOBIIO ITPOIT'PAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
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9KJIACC

KosanuecTBo4acoB DJIeKTPOHHbIE
HaumeHoBaHuMepa31eJIOBUTEM NMPOrPAMMbI (uudposbie)
Nen/m Beero KOGHTPOJILHLIC HpﬁaKanecmle 06PA30BATEILHBIE
padoThbI padoThbI pecypeb
Paznenl.MexannueckuesiBJIeHUs1
11 MexaHn4YeCKOeIBHKEHUEHCITOCOOBIETO 10 1 bubnnorexal [OK
' OIMCAHHUS https://m.edsoo.ru/7f41a4a6
. bubmuorexal [OK
12 Bsaumoneticrsueren 20 1 3 https://m.edsoo.ru/7f41a4a6
bubnuorexal [OK
13 3aKombiCOXpaHeHHA 10 3 https://m.edsoo.ru/7f41a4a6
Uroro nopazneny 40
Pasznen2.MexannuyecKkueKkoae0aHUSIM BOJTHbBI
bu6nmunorexal [OK
2.1 Mexanmieckuexoneoanms ! 3 https://m.edsoo.ru/7f41a4a6
bu6nmnorexal [OK
2.2 MexaHN4eCKnEeBOTHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro nopasneny 15
Pa3nen3.2/1eKTPOMarHUTHOEN0J1eN3JIEKTPOMATHUTHBIEBOJTHbBI
31 DNEKTPOMarHUTHOENOJIEU 5 5 bubmmorexal [OK
) 3IIEKTPOMATHUTHBIEBOITHBI https://m.edsoo.ru/7f41a4a6
Hroro nopasneny 6
Pa3nend.CBeToBblesiBIeHUSA
but6mmorexal [OK
41 3aKOHBIPACIIPOCTPAHEHHUSI CBETA 6 2 https://m.edsoo.ru/7f41ada6
bubnunorexal [OK
4.2 JIMH3BIMONTHYECKUETIPHOOPHI 6 3 https://m.edso0o.ru/7f41ada6
4.3 PaznoxennebenorocseTaB CriekTp 3 2 bubnunorexal [OK
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Uroro nopazneny 15
Pa3zpgenS.KBanToBblesiBJeHUS
bu6nmmorexal [OK
51 HcnyckannennorioneHnecBeTaaToMoOM 4 1 https://m.edsoo.ru/7f41ada6
bu6mnorexal [OK
5.2 CrpocHncaToMHoroApa 6 1 https://m.edsoo.ru/7f41a4a6
bubnuortexal [OK
5.3 SAnepHbiepeakiun 7 1 https://m.edsoo.ru/7f41a4a6
Uroro nopazneny 17
Pa3pnen6.IloBTopuTe/ibHO-0000 A IIMAMOLYJIb
6.1 [ToBTOpEeHNEN0600IICHIECOIEPKAHHS 9 9 bu6mmotexal [OK
: Kypca ¢u3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro nopasneny 9
OBHIEEKOJIMYECTBOYACOBIIO ITPOTPAMME 102 27
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

YYEBHO-METOJANYECKOEOBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBS3ATEJIBHBIEYYUEBHBIEMATEPUAJBIIJIAYUEHUKA

» dusuka, 7xnacc/[lepeimkuald. M., IBanoBA .., AKITHOHEPHOEOOIIIECTBO
«3narensctBO«l IpOocBemieHne»

» ®usuka, 8 kinacc/ [lepeimkun A.B., O611ecTBO ¢ OrpaHUYeHHON
0TBETCTBEHHOCTHIO«/[PODA»; Ak1inoHepHOeo01ecTBO« 3 1aTeIbCTBO
«IIpocsemienne»

» dusuka, 9 knacc/ [epeimkun A.B., I'ytauk E.M., O61iecTBo ¢
OTPaHUYCHHOMOTBETCTBEHHOCTHIOGIPODA»; AKITHOHEPHOEOOIIECTBO
«3narensctBO«I IpOocBenieHne»

METOANYECKUEMATEPUAJIBIAJAYYUTEJIA

HUPPOBBIEOBPA3ZOBATEJ/IBHBIEPECYPCBIMPECYPCBICETH
HUHTEPHET
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