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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢pu3uKe Ha ypOBHE OCHOBHOTO 00111€eT0 00pa30BaHusl COCTABIIEHA HA OCHOBE MOJIOKEHUI U TpeOOBaHUH K
pe3yibTaTaM OCBOEHHS Ha 0a30BOM YPOBHE OCHOBHOHM 00pa3zoBaTesibHOM mMporpammsl, mpeactaBieHHbx B DI'OC 00O, a
TaKke ¢ yd€TtoMm QeaepanbHOil paboueld mporpammbl BocnuTanus W KoHIeNuu mpenojaBaHus yd4eOHOTO NpeaMeTa
«Dusnkay.

Copeprkanue nporpaMmbl Mo GU3HKE HAMPABICHO HA (POPMUPOBAHKUE ECTECTBEHHOHAYYHOU I'PaMOTHOCTH 00YyJaroUuXcsl
U OpraHu3aluio u3yuyeHus (U3MKA Ha JEATEeNbHOCTHOW OcHOBe. B mporpamme mo ¢usuke y4uThIBalOTCS BO3MOMXHOCTH
yuebHoro npeameta B peanuzanuu tpedoBanuit ®I'OC OO0 k miaHupyeMbIM JTUYHOCTHBIM M METAINPEAMETHBIM Pe3yJibTaTaM
oOydYeHHMsI, a TaKXKe€ MEXIPEIMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX y4eOHBIX MpPEJIMETOB Ha YPOBHE OCHOBHOI'O OOILETO
oOpa3zoBaHUs.

[Iporpamma 1o ¢u3MKe yCTaHABIMBAET paclpelelieHue y4yeOHOro MmaTepualia Mo rojgaMm oOydeHus (o Kiaccam),
npeaiaraeT NpUMEPHYIO MOCIEA0BATEIbHOCTh U3YUYEHHS TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUS PEIMETHOTO COJIEPKAHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUaroIInXCs.

[Iporpamma mo ¢usmke paspaboTaHa ¢ LEIbI0 OKa3aHUS METOAMYECKOW MOMOIIM YYUTENI0 B CO3JaHMM pabouei
IPOrPaMMBbl IO Y4EOHOMY TIPEIMETY.

®duzrka SBISETCS CHUCTEMOOOPA3YyIOIIUM JII €CTECTBEHHOHAYYHBIX YYEOHBIX MPEJAMETOB, MOCKOJBKY (u3uyeckue
3aKOHBI JIEKAT B OCHOBE IIPOIICCCOB M SBJICHUH, U3ydyaeMbIX XUMHEH, OMOJIOTHEN, acTpoHOMHEH 1 (hu3nyeckoi reorpadueii,
BHOCHUT BKJIAJ] B €CTECTBEHHOHAYUYHYIO KapTUHY MHpa, MPEJAOCTaBIsAeT HauOoJee sSICHbIe 00pa3ilbl MPUMEHEHUS HAayYHOTO
MeTO/1a TIO3HAHHUS, TO €CTh CII0c00a MOMyUeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa u3 rIaBHBIX 3a/1a4d (U3HMYECKOro oOpa3oBaHUsS B CTPYKType oOIIero oopa3oBaHUS COCTOUT B (POPMUPOBAHUU
€CTECTBEHHOHAYYHOU I'PaMOTHOCTH U HHTEPEca K HayKe Yy 00yUYaroluXcs.

N3yuenne (¢uznkm Ha 0a30BOM ypOBHE IMIPEANOJaraeT OBJAJACHHE CIEAYIOIIMMU  KOMIIETEHTHOCTSIMH,
XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO I'PaMOTHOCT!

e HAay4YHO OOBSCHSTH SIBICHUS;
e OLEHHUBATh U NOHUMATh OCOOEHHOCTH HAYYHOI'O MCCIIEIOBAHUS;



e HHTCPIPCTHUPOBATL JAHHBIC U UCIIOJIb30BATh HAYYHBIC N0KA3aTCIbCTBA AJIA IIOJTYYCHUA BBIBOAOB.

Henu wm3ydyenuss Gu3Mku Ha ypOBHE OCHOBHOrO oOmiero obOpasoBaHus omnpeneneHbl B KoHuenuuu npenopaBaHus
yueOHoro mpeamera «®Pusuka» B 00pa3oBaTelbHbIX Opranuzanusx Poccuiickoit denepanuu, peaqu3yrOIIuX OCHOBHBIE
oO1ieo0pa3oBareyibHble  TIpOorpaMMbl, yTBEpkaAEHHOW perienneMm Kommerun MunucrepctBa mpocBenieHuss Poccuiickoi
®deneparuu (mpotokod oT 3 aekadpst 2019 r. Ne [1K4BH).

eaun nzyyenus pusuku:

npuoOpeTeHne HWHTEepeca U CTPEeMJICHUS] OOydYarolUMXCs K HAyYHOMY H3YUYEHHIO TPUPOJbI, pa3BUTHE UX
WHTEJUICKTYaIbHbBIX U TBOPUYECKUX CTIOCOOHOCTEH;

pa3BUTHE TPEICTABICHUN O HAYYHOM METOJE IMO3HaHUS W (HOPMUPOBAHHME HCCIEIOBATEILCKOTO OTHOIICHUS K
OKPY’KAIOITUM SIBJICHUSIM;

dbopMupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK Pe3yIbTaTa U3yuYeHHs] OCHOB CTPOCHMS MaTepUu U (DyHIaMEHTAIbHBIX
3aKOHOB (PU3UKH;

dbopMupoBaHUE TPEICTABICHUN O pOJId (PUUKH JIs1 PA3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;
pa3BUTHE MPEICTABICHUN O BOBMOXKHBIX cdepax Oyayien mpodeccuoHaIbHOM AesTeTbHOCTH, CBA3aHHOM C PU3UKOMH,
MOJICOTOBKA K JaJIbHEHUIIIEMY OO YUYeHHIO B TOM HAIpPaBJICHUU.

JlocTkeHue 3TUX LeJied mporpaMMbl 1O (U3MKE Ha YPOBHE OCHOBHOTO 0O0IIEero oOpa3oBaHHS 0O0ECIICUMBACTCS

pEILIEHUEM CIICAYIOIINX 3a/4a4:

NpUOOPETEHNE 3HAHUM O TUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXAaHUUECKHUX, TETUIOBBIX, AIEKTPUUECKIX, MATHUTHBIX
Y KBaHTOBBIX SIBJICHUSX;

MPUOOPETEHHE YMEHUN OMTUCKHIBATH M OOBSICHATH (DU3MUECKUE SBICHUS C UCTIOIH30BAHUEM MOTYUYEHHBIX 3HAHUM;
OCBOCHHE METOJIOB PEIICHUS MMPOCTEUINTUX PACUETHBIX 3a/1a4 C UCTIOIB30BaHUEM (DU3UUECKUX MOJIENICH, TBOPUECKUX U
MMPAKTUKOOPUEHTUPOBAHHBIX 3314,

pa3BUTHE YMEHWW HAOIIOJaTh TPHUPOAHBIC SBICHUS W BBINONHITH OMBITH, JIA0OpAaTOpHBIE pabOTHI U
AKCHEPUMEHTAIBHBIE UCCIEIOBAHUS C UCII0JIb30BAHHEM U3MEPUTEIIHLHBIX TPUOOPOB;

OCBOCHHE TPUEMOB pabOThl ¢ MHPOpMANHEH (PUINIECKOTO CONEp KaHMs, BKIIOYass WHPOPMAIMIO O COBPEMEHHBIX
JTOCTHXKEHUSAX (DU3UKH, aHAJIN3 U KPUTHYECKOE OIIEHMBAaHUE UH(OpMalny;



3HaKOMCTBO cO cdepamu mpodeccHOHaTbHONW JEeSATENbHOCTH, CBSI3aHHBIMA C (DHU3UKOW, M COBPEMEHHBIMHU
TEXHOJIOTUSMH, OCHOBAHHBIMU Ha JOCTIKEHUAX (PU3NIECCKON HAYKH.

Ha uzydenue ¢pusuku (0a30BbIi ypOBEHb) HAa YPOBHE OCHOBHOI'O 00111€T0 00pa3oBaHus 0TBOAUTCS 238 yacoB: B 7 Kiacce
— 68 yacoB (2 yaca B Hezaenro), B 8 kimacce — 68 dacoB (2 yaca B Heaemto), B 9 kimacce — 102 gaca (3 gaca B HeEIEIO).

HpemlaraeMLIﬁ B ITpOrpaMme 110 (1)I/I3I/IK€ IMCPCUYCHDb Ha60paTOpHLIX pa60T M OIIBITOB HOCUT pCKOMeHI[aTGHBHBIﬁ XapakrTep,
YUHUTCIIb OCJIACT BBI60p IMPOBCIACHUA Ha60paT0pHBIX pa60T H OIBITOB C y‘léTOM HMHAWBUAYAJIIBHBIX ocoOeHHOCTEN

o0y4arouMxcs, CUCKa 3KCIEPUMEHTANIBHBIX 3a/laHnH, IpeIaraéMblX B paMKax OCHOBHOT'O TOCYJIapCTBEHHOI'O SK3aMeHa 110
dusnke.

COIAEPKXAHUE OBYUEHUASA

7 KIIACC

Paznen 1. ®uzuka u eé poJib B NO3HAHUM OKPYKAIOLIEr0 MHUPA.

®duzuka — HayKa O IIpUpPOJIC. SIBnenus IMpUPOALI. Du3nYeCKUe SIBJICHUS: MCXaHHNYCCKHC, TCIIJIOBBIC, JJICKTPUYCCKHUC,
MAaramuTHBIC, CBCTOBBIC, 3BYKOBLIC.

dusnyeckue BeMMYMHBL. M3Mmepenuwe ¢usnueckux BeauduH. Duszmdeckue mnpubopsl. IlorpenHocTs H3MEpEeHUH.
MexayHapoHasi CUCTEMA €TUHHII.
Kak ¢usuka u npyrue ectecTBEeHHbIC HAyKW M3y4aloT MPUPOAY. EcTeCTBEeHHOHAYUHBINH METOJ] MO3HAHUS: HaOII0CHHE,

MMOCTAHOBKA HAyYHOTO BOMPOCA, BBIIBMKCHUE TUIIOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, 00BsICHEHHWE HAOIII01aeMOro
sBieHns. Onrcanre GU3NIECKUX SBJICHUN C TTOMOIIBIO MOJIEICH.

Jemoncmpayuu.
1. MexaHu4yecKue, TEIIOBbIE, IJIEKTPUIECKUE, MATHUTHBIE, CBETOBBIC SBJICHUA.

2. @usnyeckue MpuOOpsI ¥ MpoIeypa IPSAMbIX U3MEPEHUN aHAJIOTOBBIM M ITU(PPOBLIM MPUOOPOM.
Jlabopamopnuie padbomot u onvimeol.

1. OmnpeneneHue 1eHbl JeIEHUS MIKaIbl U3MEPUTEIBHOTO MPUOOpa.
2. H3mepeHue paccTosHUM.



N3mepenne 00bE€Ma )KUIKOCTU U TBEPIOIO Tea.
Omnpenenenue pa3sMepoB MaJIbIX TEIN.
N3mepenue teMnepaTypsl IpU IOMOLIY )KUAKOCTHOIO TEPMOMETPA U AATYUKA TEMIIEPATYPBI.

[IpoBeneHre MCCIIEIOBAHUS TI0 MPOBEPKE TUIOTE3bI: JATBHOCTD IMOJIETA MIAPUKA, IMYIICHHOTO TOPU30HTAIBHO, TEM
OoJiblie, 4eM OOJIbIIIEe BHICOTA ITyCKaA.

L

Paspnen 2. IlepBoHayabHbIe CBeICHUSI O CTPOCHHMH BelleCTBA.

CtpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, MX pa3Mepbl. ONbIThI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEIIECTBA.

JIB>xeHue yactuil BemecTBa. CBsA3b CKOPOCTH JIBIXKEHHS YaCTHI] C TeMIepaTypoil. bpoyHoBckoe aBuxenue, 1uddysusi.
B3aumopelicTBre YacTUIl BEMIECTBA: IPUTSKEHUE U OTTATKUBAHUE.

ArperatHbie COCTOSIHUSI BEILIECTBA: CTPOSHHME Ta30B, KUAKOCTEH W TBEPABIX (KpUCTAUNIMUECKHUX) Tell. B3auMocBs3b
MEXJy CBOMCTBaMH BEIECTB B Pa3HBIX arperaTHbIX COCTOSHUSAX U MX aTOMHOMOJICKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSSHUI BOJBI.

Jemoncmpayuu.

1. HaGmronenune OpoyHOBCKOTO IBUKEHUS.

2. Habmonenue nuddysun.

3. HaGmronenue siBneHuit, 0OBACHAIOMMXCA MPUTSKEHUEM WM OTTAIKUBAHUEM YaCTHUI] BEIIECTRA.

Jlabopamopnuie pabomot u onvimot.

1. OrmeHka 1uaMeTpa aToMa METOJIOM PsIOB (C HUCIOIb30BaHUEM (poTorpaduii).

2. OmnbITHI 110 HAOIIOIEHUIO TETIOBOTO PACITUPEHUS Ta30B.

3. OmbIThI 10 OOHAPYKEHUIO IEUCTBUS CHIJI MOJICKYJISIPHOTO IPUTSKCHHUS.

Pa3nen 3. /IBu:keHune u B3auMojeiicTBHe TeJl.

Mexanunueckoe JBHKeHUE. PaBHOMepHOe u HepaBHOMepHOe JBrkeHue. Ckopoctb. CpenHssi CKOpPOCTh IMpHU
HEPaBHOMEPHOM JIBMKECHUU. PacuéT nmyTy U BpeMEHU JIBUKECHUS.

SIBnenue nHepuuu. 3aKOH UHEPIMU. B3anmoaeicTBrE TE Kak MPUYMHA U3MEHEHUS CKOPOCTH IBUXKEeHUA Tel. Macca kak
Mepa uHepTHOCTH Tena. [InoTHocTh BeniecTBa. CBS3b MIIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIIE O0BEMA BEIIECTBA.



Cwia Kak xapakTepucThka B3amMmopencTBus Ten. Cuima ympyroctd M 3akoH I'yka. M3MepeHne cuiibl ¢ ITOMOIIBIO
IMHaMoMeTpa. SIBieHue TAroTeHus u cuia Tsixectr. Cuila TSHKECTH Ha Jpyrux mianetax. Bec tena. HesecomocTs. Crnoxenue
CWJ1, HAaIIpaBJICHHBIX 110 OJHOM npsiMoil. PaBHoaeicTByromas cuit. Cuna TpeHus. TpeHue CKonbKeHUs U TPEHUE MOKos. TpeHue

B MPUPOJIE U TEXHUKE.
Jemoncmpayuu.

1
2
3
4.
5
6

HabmroneHne MexaHM4ecKoro ABM)KEHUS Tena.

N3mepeHnune CKopoCcTU NPSIMOJIMHENHOIO IBUKECHUS.
HaGmronenue siBieHUs] HHEPIIMH.

HaGmronenne u3meHeHus: CKOPOCTH MPU B3aUMOJICHCTBUU TE.
CpaBHeHHE Macc 110 B3aMMOJEHCTBUIO TEIL.

CrnoxeHue cuJjl, HallpaBJIEHHbBIX 110 OJHOM MPSMOM.

Jlabopamopnuie padbomot u onvimot.

1.

LA

OrnpeneneHne CKOPOCTH PAaBHOMEPHOT'O JBIDKCHHUS (IIapHKa B KUIKOCTH, MOJEITH YJIEKTPUUESCKOTO aBTOMOOWIIS U TaK
nanee).

Omnpenenenue cpeaHell CKOPOCTH CKOJIbKEHUS OpycKa WiK MIapuKa 110 HAKIIOHHOM IIOCKOCTH.

OmnpeeneHue MIOTHOCTH TBEPIOTO Tea.

OMBITHI, TIEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsKeHUs (eopManuu) Mpy>KHUHbBI OT MPUJIOKEHHON CHJIBI.

OMBITBI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJIBKCHHS OT Beca TeJjla M XapaKTepa CONMPHUKACAIOIINXCS
ITOBEPXHOCTEM.

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, KMIAKOCTE U ra3oB.

HaBnenne. CriocoObl YMEHBINICHUS W YBEJIMUCHHS NaBjicHUA. [|aBieHne ra3a. 3aBUCUMOCTD JaBJICHUS ra3a oT 00bEMa,
TemnepaTypsl. Ilepenada naBieHus TBEPABIMU TEIaMHM, KUJIKOCTAMHU M razamu. 3akoH Ilackans. [THeBMaTHUecKne MaIIMHBI.
3aBUCUMOCTD JABJICHUS KUAKOCTU OT riyOuHbl. ['mapocratudeckuit mapamaokc. Cooliaromniuecs: cocyasl. [ uapaBindeckue
MEXaHU3MBI.



Atmocepa 3emnn u armocdepHoe pgaBiaeHue. [IpUyuHBI CylIECTBOBaHHUS BO3AYLIHONW 000y04kyd 3emiid. OnbIT
Toppuuemu. U3mepenue atmochepHOro gaBieHUs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 115t U13MEpeHust aTMOCHEPHOro TAaBICHUS.

JleficTBHE KUJIKOCTH M ra3a Ha MOTPYXKEHHOE B HUX TeNlo. BrITankuparomas (apxumenoBa) cujia. 3aKoH Apxumena.
[ImaBanue ten. Bo3ayxoruiaBaHue.

Jemoncmpayuu.

© N o Uk~ w DN e

3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenava naBneHus KUIKOCTHIO U Fa30M.

CooOmatoiuecs cocy/bl.

I'mppasnnueckuii npecc.

[IposiBnenue neicTBus aTMOC(PEPHOTO JTaBICHUS.

3aBUCUMOCTbH BBITAJIKUBAIOIICH CHIIBI OT 00bEMa MOrpYKEHHOM YaCTH TeJla U TUIOTHOCTH YKUJIKOCTH.

PaBeHCTBO BBITAJIIKMBAIOLIEHN CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue IUIaBaHus TeN: IUIABAHUE WIM NOTPYKEHHE TEJI B 3aBUCUMOCTH OT COOTHOLIEHHMs IUIOTHOCTEM Tena U
XKUJKOCTH.

Jlabopamopnuie pabomot u onvimot.

1.
2
3.
4

5.

HccnenoBanne 3aBUCMMOCTH Beca TeJa B BOJIE OT 00bEMa NMOTPYyKEHHOM B KUJIKOCTh YacTH TeJa.

OnpenesieHUE BHITAIKUBAIOIIEH CUIIBI, IEUCTBYIOIIEH HaA TEJIO, MOTPYKEHHOE B )KUIKOCTD.

[IpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIENW CUIIBL, IEMCTBYIOIIEH HA TEJIO B )KUJIKOCTH, OT MACCHI TEA.

OMnBIThL, TEMOHCTPUPYIOUIUE 3aBUCUMOCTD BBITAJKHBAIOIIECH CHUIIbI, IEHCTBYIOLIEH HA TEJIO B KUJIKOCTHU, OT 00BEMA
MOrPYKEHHOM B )KUAKOCTh YaCTH T€JIa U OT IUIOTHOCTH KUJIKOCTH.

KonctpyupoBanne apeomerpa Wiv KOHCTPYUPOBAHHUE JIOAKHU U ONIPEACICHHUE €€ IPY30ITOABEMHOCTH.

Paznen 5. PaGora 1 MOIIHOCTb. DHEpPrusi.
Mexanunueckasi pabota. MOIIHOCTb.



[IpocTbie MeXaHU3MBI: pbluar, OJIOK, HAKJIOHHAasA IJIOCKOCTh. [IpaBuio paBHOBecusi peiuara. [Ipumenenue mnpasuiia
paBHOBecHs pbluara K 0Joky. «3omo0Ttoe npasmwio» mexanuku. KIIJ[ nmpocteix mexanu3moB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHHUKE.

Mexannueckas sHeprusi. Kunernueckas 1 noTeHIMaibHas 3ueprus. [IpeBpaiiieHue 0JTHOro Buja MEXaHUYECKOM SHEPTUH
B JIpYTOi. 3aKOH COXPaHEHUSI SHEPTUN B MEXAHUKE.

Jemoncmpayuu.

1. Ilpumepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimeot.

1. Ompenenenre pabOThI CUITBI TPEHUS TPU PABHOMEPHOM JIBHXKEHHUH TeJa TI0 TOPU30HTAIbHOM MOBEPXHOCTH.

2. Hccnenosanue ycia0BHI paBHOBECHUS pblyara.

3. Usmepenne KIIJ] HaKIOHHOW MIIOCKOCTH.

4. M3ydeHHe 3aKOHA COXPAHEHMSI MEXAHUYECKOW SHEPTHH.
8 KUIACC

Pa3nen 6. TeruioBble sIBJICHUS.

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KMHETUUECKOW TEOPUHU CTPOCHUS BelecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJI.
OnbIThI, TOATBEPKAAIOIINE OCHOBHBIC MOJIOKEHUS MOJICKYJISIPHOKUHETUYECKOU TEOPUH.

Mogenu TBEPIOTO, )KUIKOTO M ra3000pa3HOr0 COCTOSHUM BemecTBa. Kpucramnmdyeckue u amopdubie Tena. O0bsicHeHHE
CBOMCTB T'a30B, XKUIKOCTEH M TBEPABIX TEJ HA OCHOBE IMOJOKEHUN MOJEKYISIPHO-KMHETHYECKOW Teopuu. CmMayuBaHUe U
KalWJUISIPHBIE ABJIEHUS. TEIoBoe paclIMpeHUe U CKATHE.

Temneparypa. CBsizb TeMIepaTypbl CO CKOPOCTHIO TEIJIOBOTO IBIKEHUs dYacTll. Buytpenuss sHeprus. CrmocoOb
W3MEHEHHUS] BHYTPEHHEH SHEpPruM: TeIulonepesadya U CoBeplieHne padoThl. Buasl Teruonepemaudu: TETUIONPOBOIHOCTD,
KOHBEKIIHS, U3IIyUYCHHUE.

KomnuecTBo TetuioThl. Y eiapHas TeII0€MKOCTh BellecTBa. TeIIo00MeH U TEIJIOBOEC paBHOBECHE. Y PaBHCHHE TEILJIOBOTO
Oamanca. [lmaBneHrne W OTBepAcBaHWE KPUCTAUTMYECKUX BEIIECTB. YJElbHas TerwioTa rasieHus. [lapooOpa3zoBanme u



koHneHcarms. Mcnapenue. Kunenue. YaenbHas TermioTa mapooOpa3oBaHMs. 3aBUCHUMOCTh TEMIIEPATYPhl KHUIIEHUS OT
aTMOC(EpHOTro JIaBJICHHUS.
BnaxuocTs Bo3yxa.
OHeprus TOIUIMBA. Y IeJbHas TeIIOTa CrOPaHMUSL.
[Tpunnuns padots! TeroBsix apurareneit KII temnoBoro neurarens. TemioBbsie ABUraTeyd U 3alluTa OKpYKaromien
Cpepbl.
3aK0OH COXpaHEHHUS U MIPEBPAIEHUS SHEPTUHU B TEIUIOBBIX MTPOIIECCaXx.
Jemoncmpayuu.
HaGmronenre OpoyHOBCKOTO IBUKEHUS.
Ha6monenune nuddysun.
HaGmtonenue siBjeHU cMaurBaHUS U KalTWJUISIPHBIX SBICHUH.
HaGnronenue TerioBoro pacumpeHus Tell.
W3meHenue naBiieHUs raza npu u3MeHeHUH 00bEMa U HArPEBAHUM WM OXJIaKICHUU.
[IpaBuiia u3mMepeHus TeMnepaTyphl.
Bubr rerionepenaym.
OxnakaeHne npu COBEPIICHUN PaOOTHI.
HarpeBanue npu coBepiieHU# padOThl BHEITHUMU CHUIIAMH.

W O N Gk WD e

[EY
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. CpaBHEeHUE TEMIOEMKOCTEN pa3TMYHbIX BEIIECTB.

. HaOnronenue kumenus.

. HabmoieHre mocTostHCTBA TeMIIEpaTyphl IIPH TUTABJICHUH.
13. Moaenu TEIIOBBIX ABUTATEICH.

[
N R

Jlabopamopnuie padbomot u onvimol.

1. OnbITeI O OOHAPYKEHUIO ACHCTBUS CHUIJI MOJIEKYJIIPHOTO TTPUTSKEHUS.

2. OnpITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB MTOBAPEHHOM COJIM WIIM caxapa.

3. OnpITHI 110 HAOJIOACHUIO TETNIOBOTO PACIIMPEHUS Ta30B, KUJIAKOCTENW U TBEPABIX TEI.
4. OmpeneneHue naBiICHUS BO3AyXa B Oa/UIOHE IITIPHIIA.



OMBITHI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTh JaBJICHUS BO3IyXa OT €ro 00bEMa 1 HArpeBaHUs WU OXJIAXKICHUSI.
6. IlpoBepka rumore3pl JUHEHHOW 3aBUCUMOCTU JJIMHBI CTOJIOMKA >XUJIKOCTH B TEPMOMETPUYECKOU TpyOKe OT
TEMIEPATYPBHI.
7. HaOnroneHue n3mMeHeHusl BHYTpEHHEN SHEPruu Teja B pe3ysbTaTe TeIIonepeaadyd U padoThl BHEITHUX CHUIL.
8. HccnenoBanue sBICHUS TEIJI000MEHA MPU CMENTUBAHUM XOJOHOM U TOpsYEH BOIBI.
OrnpenenieHue KOJMMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM MpU TEMI00OMEHE C HarpeThiM METaJUIMYEeCKUM
HWJIAHAPOM.
10. OnpeienieHne yieibHOM TEITOEMKOCTH BEILIECTBA.
11. MccnenoBanue npoiuecca UCapeHusl.
12. OnpeaeneHre OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.
13. Onpenenenue yenabHON TeIUIOTHI MJIaBJICHUS JIbJa.
Paznen 7. JinekTpuyeckre ¥ MATHUTHBIE SIBJICHUS.
Onektpu3zauus Tei. J[Ba poaa 3JIeKTpUUYEcKUX 3apsaioB. BzauMozaencTBue 3apsikeHHbIX Tel. 3akoH KynoHa (3aBUCHMOCTh
CWJIBbI B3aUMOJICUCTBUS 3aPSIKEHHBIX TEJl OT BETUYUHBI 3aPSAI0B U PACCTOSTHUSA MEXKIY TEIAMHU).
Onektpuueckoe mose. Hanpsk€HHOCTh 3nekTpuueckoro nois. [[puHOun cyneprno3uiuu 3JIEKTPUYECKUX mosieil (Ha
Ka4eCTBEHHOM YPOBHE).
Hocutenu »siaekTpuyYecKUX 3apsoB. DJIEMEHTApHbIA dyekTpuueckuil 3apsan. CrtpoeHue aroma. IIpoBOgHMKH WU
IUAIEKTPUKHU. 3aKOH COXPAHEHHS JIEKTPUUYECKOTO 3apsia.
OJIEKTPUUYECKUM TOK. YCJIOBHUSI CYIIECTBOBAHMS JJIEKTPUUECKOTO TOKA. VMICTOYHHMKM MOCTOSHHOIO ToKa. JleicTBus
ANEKTPUUYECKOTO TOKA (TEIIOBOE, XUMUUECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B JKHIKOCTSIX U Ta3ax.
Onektpuueckass nenb. Cuna TokKa. OlekTpudeckoe HampspkeHue. CoNpoTUBIIEHHE MPOBOJIHHKA. Y IETbHOE
CONPOTHUBIICHHUE BellecTBa. 3akoH Oma s yuactka uenu. [locnenoBaTenbHoe U napaiieibHOE COEIUHEHNE TPOBOIHUKOB.
PaGora w MoOmIHOCTh JJIeKTpUYeCKOro TokKa. 3akoH Jxoyms—JleHna. OnexTpudeckue Iend W MOTPeOUTeNH
ANEKTpUYECKOU dHepruu B ObITy. KopoTkoe 3aMbIKaHUE.
[TocTositHHbIE MarHuTHl. B3auMojelcTBre MOCTOSIHHBIX MAarHUTOB. MarHutHoe mnoje. MarHutHoe mosie 3eMJId U €ro
3HAYEHHE T4 )XHU3HHU Ha 3emuie. OnbIT Opcerena. MarHuTHoOe Moje 3IEKTPUIEeCKOro Toka. [Ilpumenenue 3neKTpoOMariuToB B



TeXHUKE. JleliCTBME MAarHUTHOrO MOJISI HAa MPOBOJAHUK C TOKOM. DJIEKTPOABUTATENIb MOCTOSTHHOTO ToKa. Mcmosb3oBaHue
AJIEKTPOJBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.
Oneitel @apanes. ABnenue >nekTpoMarauTHod uHAyKuuu. [IpaBumno Jlenua. Dnexrporenepatop. CnocoObl MOIyUEHUS
AIEKTPUUYECKOU SHEPTUU. DICKTPOCTAHIIUU Ha BO30OHOBIISIEMbIX HCTOYHUKAX SHEPTUU.
Jemoncmpayuu.
DJIeKTpur3alus Ted.
JIBa pojia 3NEKTPUYECKUX 3aps/I0B U B3aUMOACHCTBUE 3aPSKECHHBIX TEJL.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIA.
DJIEKTPOCTATUYECKAS] MHTYKIUA.
3aKOH COXpaHEHUS IICKTPUUECKUX 3apsI0B.
[TpoBOHUKH U AUPIEKTPUKH.
MoenupoBaHue CUIIOBBIX JIMHUHM AJEKTPUYECKOTO TMOJIS.
MCcTOYHMKH TTOCTOSHHOT'O TOKA.
JIercTBUS SJIIEKTPUYECKOTO TOKA.
. DIEKTPUYECKUN TOK B KHUJKOCTH.
. ['a30BbIl paszps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3Mepenune 3JeKTpUUeCKOro Hanps>KeHUsT BOJIbTMETPOM.
. Peocrar n marazuH COpOTUBIICHUM.
. BzaumoieicTBrue NOCTOSSHHBIX MarHuTOB.
. MoaenupoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS MMOJFOCOB MAarHUTA.
. MoaennpoBaHre MarHUTHBIX MOJIEW MOCTOSIHHBIX MArHUTOB.
. OneIT DpcTena.
. MaruuTtHoe€ 1oJjie Toka. DJIEKTPOMAarHuT.
. JIeicTBHE€ MarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.
. DIIEKTPOJIBUTATEIIb MOCTOSTHHOTO TOKA.
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22.
23.
24.
25.

HccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHOW MHIYKIUU.

Omnertel @apanes.

3aBUCHMOCTb HANIPABJIEHUS HHAYKIIMOHHOI'O TOKA OT YCJIOBUI €ro BO3HUKHOBEHHMS.
DJEeKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomut u onvimeot.

o Uk~ w N e

10.
11.
12.
13.
14.
15.
16.
17.

18.

OnBITHI IO HAOTIOJCHUIO AJICKTPU3AINUN TEJ MHAYKIIMECH U IPU COMPUKOCHOBEHHUH.

HccnenoBanue neWCTBUS SJCKTPUICCKOTO TIOJIS HA MTPOBOHUKH U TUAJICKTPHKH.

COopka u mpoBepKa padOThI AJACKTPUICCKOM IIETTH MTOCTOSTHHOTO TOKA.

M3mepeHre u peryIMpoBaHue CUJIbI TOKA.

N3mepeHre 1 peryupoBaHue HATIPSHKCHUS.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, HIYIIETO YePe3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA M HANPSDKCHUS Ha
pe3ucrope.

OnBITHI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTD 3JIEKTPUYCCKOTO COMPOTUBJICHUS MPOBOJHHUKA OT €0 JUIMHBI, IIOMIATH
MOTIEPEYHOr0 CEUCHHUS U MaTepHaia.

[TpoBepka mpaBuiia CJI0KEHHUS HAMIPSIYKSHUH MIPH TIOCIEA0BATEIBHOM COCTMHCHHH JIBYX PE3UCTOPOB.

[TpoBepka mpapwiia JUIsl CHITBI TOKA MPHU MapaIeIbHOM COSIUHECHUU PE3UCTOPOB.

Omnpenenenue pabOTHI AICKTPHUIESCKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOpP.

OmnpeneneHre MOIITHOCTH 3JIEKTPUYSCKOTO TOKA, BBIICIIIEMON Ha PE3UCTOPE.

HccenenoBanue 3aBUCUMOCTH CHIIBI TOKQ, MAYIIETO Yepe3 JIAMIIOUKY, OT HAIPSKEHUS Ha HEH.

Onpenenenue KII/[ narpeBatens.

HccenenoBanre MarHITHOTO B3aUMOICHCTBHS TTOCTOSTHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO ITOJIS TOCTOSTHHBIX MAarHUTOB P UX 00BCAMHECHUH B Pa3/ICIICHUH.

HccnenoBanue NeHCTBUS SJISKTPHUCSCKOTO TOKA HA MAarHUTHYIO CTPEIIKY.

OMNBITBI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBHS KATYIIKA C TOKOM W MarHuTa OT CHJIbI TOKAa H
HaIpaBJICHHUs TOKA B KaTYIIIKE.

N3ydeHne neiCTBUS MAarHUTHOTO IIOJISI HA IIPOBOJTHUK C TOKOM.



19. KoHcTpyrpoBaHue U U3ydeHue padoThl JIEKTPOABUTATEIIS.
20. M3mepenne KII/I anexTpoaBUraTenbHON yCTaHOBKH.
21. OOBITBl 10 HKCCIEJOBAHUIO SIBJICHUS JJIEKTPOMAarHUTHOM HWHAYKIMU: HCCIEIOBAHUE W3MEHECHHUM 3HAYCHHS U
HaIpPAaBJICHUs UHIYKIMOHHOI'O TOKA.
9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexanunyeckoe nBuxeHue. MartepuanbHasi Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKCHMUSI.
PaBHoMepHOe TmipsiMosinHENHOE nBUkeHUEe. HepaBHOMEpHOE NpsAMoJIMHENHHOE ABWKEeHUE. CpellHssi 1 MTHOBEHHas: CKOPOCTh
TeJla MPU HEPABHOMEPHOM JIBHXKEHUH.

Yckopenue. PaBHoyckopeHHOE NIpsiMoauHeHoe BrmkeHue. CBoOoHoe nagenue. OnbIThl ["anumes.

PaBHOMepHOE nBUWXKEHHE MO OKpyxHocTH. llepuog u dacrota oOpamieHus. JIluHedHas W yrjoBasi CKOpPOCTH.
LleHTpoCTpEMUTENBHOE YCKOPEHHUE.

[Tepsoiii 3akoH Hetotona. Bropoit 3akon HetoToHa. Tpetuit 3akon Hetotona. [IpuHnun cyneprno3unuu cul.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cuiia TpeHUs CKOJIbKEHHUSI, CUJIa TPEHUSI TIOKOS, APYTUE BUJIBI TPEHUSL.

Cuna TsKECTU M 3aKOH BCEMHPHOTO TIATOTEHUs. Y CKOpeHre cBoOoaHOro najeHus. Jpmkenue mianet Bokpyr ColHIa.
IlepBas kocMHuueckasi CKOpocTb. HeBECOMOCTh U NEeperpy3KH.

PaBHoBecue matepuanibHOM TOYkH. AOCOMIOTHO TBEpPAOE Teno. PaBHOBecue TBEPIOro Tejaa € 3aKPEIUIEHHOW OCHIO
BpamieHusi. MoMeHT cuiibl. LleHTp TskecTH.

Nmnynec tena. U3menenne umnyinbea. Mmiynbe cuibl. 3aKOH COXpaHEHUsI UMITYJibca. PeakTHBHOE JBUKEHHUE.

Mexanndeckass pabora ¥ MOIIHOCTh. PaboTa cum TsKecTH, ynpyroctu, TpeHus. CBsi3b JHEPruuM W padOTHI.
[lorennmanbHass sHEprus Teja, IMOJHATOTO HAJ IOBEPXHOCTHIO 3eMJM. lloTeHHManpHas SHEPTUS CKATOW MPYKUHBL.
Kunernueckas sneprus. TeopeMa 0 KHUHETUYECKOW SHEPTUU. 3aKOH COXPAHEHUSI MEXAaHUYECKON SHEPIUH.

JHemoncmpayuu.

1. HaOmroneHre MexaHUYECKOTO ABUKEHUS TeJla OTHOCUTEIBHO PA3HbIX TEJl OTCYETA.

2. CpaBHeHHE NyTEN U TPACKTOPUN IBUKEHHS OJHOTO M TOTO K€ TEJIa OTHOCUTEIBHO PA3HBIX TEJ OTCUETA.



L

~

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

N3Mepenne CKOpOCTU U YCKOPEHUS NPSIMOIMHEUHOTO JIBUKCHHUS.

HccenenoBanne npu3HakoB PaBHOYCKOPEHHOI'O JABUKECHUS.

HaGmionenue nBH>XEeHHS TeJla IO OKPY>KHOCTH.

HaGmionenre MexaHMYECKUX SIBJICHUN, MPOUCXOAUIMX B cucTeMe oTcuéra «Tenexka» mpu €€ paBHOMEPHOM U
YCKOPEHHOM JBUKEHUU OTHOCUTEIHHO KaOMHETa (PU3UKH.

3aBUCUMOCTb YCKOPEHUS Tela OT MAcCChl TeJla U ACHCTBYIOIIEH Ha HETO CHJIBI.
Habmronenue paBeHCTBA CUII IPU B3aUMOJEHCTBUM TEI.

N3MmeHnenue Beca Tea npu yCKOPEHHOM JIBUKECHUU.

IIepenava ummynbca Ipu B3aUMOJIEHUCTBUU TEIL.

[IpeoGpazoBanus SHEPTUU NIPU B3AUMOJICHCTBUU TEJ.

CoxpaHeHue NMIyJbca MPU HEYNIPYTOM B3aUMOJICHCTBUN.

CoxpaHeHue UMITyJIbCa IPU aOCOIIOTHO YIIPYTroM B3aUMOIEHCTBUU.

Habmronenne peakTHBHOTO IBUYKEHUS.

CoxpaHeHHe MEXaHUUYECKOM HEpPruu Npyu CBOOOHOM MaJCHHH.

CoxpaHeHrEe MEXaHUYECKOM SHEPIUH IPH JBHKEHUU TeEJIA MO 1€UCTBUEM MPYKHUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

LA
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KoncTpyrpoBaHue TpakTa JJisl pa3roHa U JaJIbHEHIIIEr0 pABHOMEPHOTO JIBIKEHUS IIapUKa WIIH TEJICIKKH.
Omnpenenenne cpeHell CKOPOCTH CKOJIbKEHUS OpycKa MU IBIYKEHUS IIApUKa 10 HAKIIOHHOH TTOCKOCTH.
Omnpenenenne yCKOPEHUS TeJa IPU PAaBHOYCKOPEHHOM JBMKEHUH MO HAKIIOHHOMW TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH MyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JBMXKCHUHU 0€3 HAa4alIbHON CKOPOCTH.
[IpoBepka TUMOTE3BI: €CIM MPH PAaBHOYCKOPEHHOM JBIKCHHH 0€3 HAa4albHOW CKOPOCTH MYTH OTHOCATCS KaK Psif
HEYETHBIX YMCETI, TO COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJTMHAKOBBHI.

HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHUSI CKOJIBKEHUS OT CHIIBI HOPMAJIBbHOTO TaBJICHHUS.

Omnpenenenne kodhPUIMEHTa TPEHUS CKOTBKCHUS.

Omnpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThI CUITBI TPEHUS TIPH PABHOMEPHOM JIBFDKCHHH TeJa TI0 TOPU30HTAIEHOM TTOBEPXHOCTH.



10. Onpenenenue pabOTHI CHIIBI YIPYTOCTH TNPH MOABEME TpPy3a C HCIOJIB30BAHUEM HEIMOABUIKHOTO U TOJIBHXKHOTO
OJIOKOB.

11. MI3y4yeHue 3aK0Ha COXPaHEHUS SHEPTHM.

Pa3nen 9. Mexannveckune KoJie0aHUsI M BOJIHBI.

Konebarensnoe nBmxenne. OCHOBHbIC XapaKTEPUCTUKU KOJICOAHU: MTEpUO/], YaCTOTa, aMILTUTy1a. MaTeMaTuueckui u
NPY>KUHHBIA MasTHUKU. [IpeBpaliieHre sHepruu mpu KoiaeoaTeIbHOM JABUKEHUH.

3aryxatomue kosieOanus. BeiHyKneHHbIe Konebanus. Pesonanc. Mexanndeckue BoiHbI. CBONCTBa MEXaHUUYECKUX BOJIH.
[IponosibHBIE U MTONIEpEYHBIE BOIHBI. J[JTMHA BOJIHBI U CKOPOCTH €€ pacnpocTpaHeHHsl. MeXaHMYeCKUe BOJIHBI B TBEPJIOM TeJIe,
CEMCMHUYECKHE BOJIHBI.

3ByK. [ poMKOCTh 3ByKa U BbicoTa ToHa. OTpakeHue 3Byka. UHPpa3ByK u yJIbTpa3ByK.

Jemoncmpayuu.

1. HaGmronenne xonebaHuii TeI MO IEUCTBUEM CHIIBI TSXKECTU U CUJIBI YIIPYTOCTH.

2. HaGmronenue xonebaHuii rpy3a Ha HUTH U Ha MPYKUHE.

3. HaGmronenue BBIHYXACHHBIX KOJICOAaHUI U pe30HaHCA.

4. PacmpocTpaHeHue MPOA0JIbHBIX M MONEPEUHBIX BOJH (HAa MOJICIIN).

5. HaGmroneHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTHUYECKHU pE30HAHC.

Jlabopamopnuie pabomot u onvimot.
OmnpeneneHue 4acToThl U Iepruoaa KojaeOaHuii MaTeMaTHISCKOT0 MasiTHHKA.
OmnpeneneHue 9acTOTHl U Ieproaa KoineObaHuil MpyKUHHOTO MasTHUKA.
HccnenoBanne 3aBUCUMOCTH TIeproaa KoieOaHui MOABSIIIEHHOTO K HUTH TPy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIEPHOJIa KOJICOAHUM PYKMHHOTO MasTHUKA OT MacChl rpysa.
ITpoBepka HE3aBUCUMOCTH TTeproa KojaeOaHu rpy3a, MOABSIICHHOTO K HUTH, OT MacChI rpy3a.
OnbITHI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD MEPHO/1a KOJICOaHWH MPYKUHHOTO MasgTHHUKA OT MAacChl Ipy3a U KECTKOCTH
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MPYKUHBL.
7. W3mMmepenue yckopeHusi CBOOOAHOTO MaICHUS.



Paszpgen 10. Di1eKTPOMATrHUTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMArHUTHOE TOJI€. DJIEKTPOMArHuTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHuTHHIX BOJH. [Ikana 3eKTpoMarHuTHBIX
BOJIH. MIcI0/Ib30BaHUE 3JIEKTPOMATHUTHBIX BOJIH JJIs1 COTOBOM CBS3U.
DJleKTpoMaruuTHas npupojia ceera. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
2. BoaHOBBIE CBOMCTBA CBETA.
Jlabopamopnuie padbomot u onvimeot.
1. M3ydeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIIBIO MOOMILHOTO TeNeoHa.
Pasznen 11. CBeToBbBIC SIBICHUSA.
JlyueBas monenb cBeta. McrouHuku cBeta. IIpsiMonuHeitHoe pacmpocTpaHeHue cBeta. 3atMeHus ConHna u JIyHbI.
Otpaxenue cBeta. [lnockoe 3epkano. 3aKOH OTPaKEHHSI CBETA.
[Ipenomiienne cBera. 3akoH IpesnoMiieHUsl cBeTa. [loiHOE BHyTpeHHEee OTpakeHue cBeTa. VCronb30BaHUE IMOIHOTO
BHYTPEHHEr0 OTPAXKEHHUS B ONTHYECKUX CBETOBOIAX.
Jlunza. Xon myueit B nunze. Ontuyeckas cucrema (poroamnmapara, MUKPOCKONA M TeJeckoma. [71a3 kKak onTudeckas
cucrteMa. bin3opyKocTh U JaIbHO30PKOCTb.
Paznoxenue 6enoro ceera B ciektp. OnbiTel HetoToHa. CroskeHue crieKTpajabHBIX 1IBETOB. Jlucnepcus ceera.
JHemoncmpayuu.
[IpssmMonHEHHOE pacIpOCTPaHEHHUE CBETA.
OTtpakeHue cBeTa.
[Tonyuenne n300pakeHUI B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
[Ipenomnenue cBera.
OnTruyeckuil CBETOBO/I.
Xop nydeit B coOuparouie JnH3e.
XO0JI Tyder B pacCEeUBAIOLIEH JIMH3E.
[Tonyuenue n300pa>keHUI C TOMOIIBIO JTUH3.
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9.

[Tpuniun peiictBus ¢oToarnmnapaTa, MUKPOCKONA U TEIECKOIA.

10. Monens ri1asa.

11. Pa3noxxenue 6eoro cBeTa B CIEKTP.

12. [Tonydenue 6eoro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie padbomut u onvimeot.

N o bk~ w DN

HccnenoBanue 3aBUCMMOCTH YIJIa OTPaXKEHUsI CBETOBOTO Jlyya OT yrJja MaJeHHus.

N3yyeHue xapakTepucTUK U300pakeHus peIMeTa B IJIOCKOM 3€pKaJe.

HccnenoBanue 3aBUCMMOCTH YIJIa MPEJIOMIICHUS CBETOBOTO Jy4ya OT YIJIa MaJIeHUsl Ha TPAHULIE «BO3IyX—CTEKIIO».
[Tonyyenue n3o0paxeHui ¢ TOMOIIBI0 COOMPAIOIIEH JTUH3HI.

Onpenenenue HOKyCHOTO PACCTOSIHUS U ONTUYECKOM CHIIBI COOMPAIOIEH JIMH3BI.

OnpITHI IO Pa30KEHHUIO OEJIOT0 CBETa B CIIEKTP.

OnbITHI IO BOCTIPUSATHUIO IIBETA MPEIMETOB MPHU X HAOIIOACHUH Yepe3 IBETOBBIE (DUIIBTPHI.

Pa3znen 12. KBaHTOBbBIC SIBJICHHS.

Omnswitel Pezepdopna u minanerapHas mojenb aroma. Mojens atoma bopa. Vcnyckanue u morjiomnieHue cBeTa aToMOM.
KBanTel. JInHenyaTeie CIEKTPHI.

PanunoaktuBHOCTh. Anb(da, Oera- u ramma-u3nydeHusi. CtpoeHue aToMHoro sjapa. HykjgoHHast Mojienb aTOMHOTO sipa.
N3oronsl. PangnoaktuBHble npeBpaineHus. [lepuos nomypacnaga aTOMHBIX SIAEP.

SnepHble peakny. 3aKOHbI COXPAHEHUS 3apsi0BOr0 U MAaCCOBOI'O YKCEN. DHEPrusl CBA3U aTOMHBIX sijiep. CBsA3b MaccChl
u sHeprun. Peakiuu cunrtesa u geneHus anep. Mcrounnku suepruu ConHLA v 3BE3].

SAnepHas sHepreTuka. JlelcTBus palMOAKTUBHBIX U3JIyUYCHUHN HA )KUBbIE OPTAHU3MBI.

Jemoncmpayuu.

1.

2
3
4.
5

CrexTpbl U31y4YEeHHS U TMOTIIOMICHUSI.
CrexTpsl pa3IMYHbIX Ta30B.

CnekTp BogoOpoa.

Hab6mtonenue TpekoB B kamepe BuiibcoHa.
Pabora cuéTurika MOHU3UPYIOUIUX U3TYYCHUH.



6. Peructparius uznyueHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie padomot u onvimeot.

1. HaOmroneHue CrulomHbIX U IMHEHYAThIX CIIEKTPOB U3TYUYCHHUS.

2. HccrnenoBanue TpEKOB: U3MEPEHHUE SHEPTUU YACTHUIIBI TT0 TOPMO3HOMY MyTH (110 hoTOoTrpadusim).

3. M3mepenue paguoakTUBHOTO (poHa.

IHoBTOpHUTEIBLHO-00001IAO M MOXYJIb.

[ToBTOpUTENHEHO-0000IAONINN MOYJIb TPEHA3HAYEH JI CUCTEMATU3AMK U 0000IEeHHs TPEAMETHOTO COICPKAHUS U
OTBITAa JICSATEIBLHOCTH, MPUOOPETEHHOTO TMPH M3YYEHHH BCETO Kypca (U3UKH, a TakKe sl MOATOTOBKHM K OCHOBHOMY
roCyJapCTBEHHOMY dK3aMeHY 1Mo (pu3uke 115 00ydaromuxcs, BBIOPaBIIUX ATOT YUeOHBIN TpeaMeT.

[Ipy u3ydeHUW NAHHOTO MOJYJISI PEATU3YIOTCS M CHUCTEMATH3UPYIOTCS BHJBI JCSTCIBHOCTH, Ha OCHOBE KOTOPBIX
obecrieunBaeTCs JOCTH)KCHUE MPEIMETHBIX U METaNpPeIMETHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOYYECHHS, (POPMHUPYETCS
€CTECTBEHHOHAY4YHasl TPAMOTHOCTh: OCBOEHHE HAYUYHBIX METOJIOB MCCJEIOBAHUA SIBICHUM NPUPOJbI U TEXHUKH, OBJIAJCHUE
YMEHHUSIMU OOBSICHATH (PU3MUYECKUE SIBJICHUS, PUMEHSS TTOJyYeHHbIE 3HAHUS, PEelIaTh 3a/la4d, B TOM YHCJIe KaueCTBEHHbIE U
AKCHEPUMEHTAIbHBIE.

[IpuHIIMNIUATBHO JEATETLHOCTHBIA XapaKTep HaHHOTO pasjiefia peanus3yeTcs 3a CY€T TOro, 4To oOydarouruecs
BBINIOJIHSFOT 3aJjaHus1, B KOTOPBIX UM IIpeaJIaraercs:

Ha OCHOBE TOJYYECHHBIX 3HAHUM pacliO3HABaTh U HAYYHO OOBSCHATH (DU3UUECKHUE SIBJICHUS B OKPYXKAIOIIEH PUPOJE U
IMOBCEIHEBHOM »KU3HHU,

MCITIOJIb30BaTh HAYYHBIE METO/IbI UCCIIEIOBAHUS (DU3NUECKUX SABIICHUN, B TOM YHUCIIE JUIS IPOBEPKH TUIIOTE3 U MOTYICHHS
TEOPETUUYECKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HambOOJEe BAXKHBIX JOCTIKEHHWU COBPEMEHHBIX TEXHOJOTHUW, HAMpUMEp, MPAKTUYECKOTO
WCIIOJIb30BaHUsl PA3JIMUYHBIX UCTOYHUKOB PHEPrUHd HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS! BCEX M3BECTHBIX BUAOB
SHEPTHH.

IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI IO ®U3UKE HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA



N3yuenne ¢Gu3uku Ha ypOBHE OCHOBHOIO o0OIero oOpa3oBaHUsT HANpaBICHO HA JOCTHUKEHUE JIMYHOCTHBIX,

MCTAIPECAMETHBIX U IPCAMETHBIX O6pa30BaTeHBHBIX PE3YIbTATOB.

B pesynbrare uzydyenusi GU3MKU Ha YpOBHE OCHOBHOTO 0011IeTr0 00pa3oBaHus y oOyuaromierocs 0ynyT copMupoBaHbl

CICAYIOMUC JTIMNYHOCTHBIC PC3YJIbTAThl B HaCTH:!

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

— MPOSIBIICHUE UHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKON (PU3MUYECKON HAYKU;

— LIEHHOCTHOE OTHOILIEHHUE K IOCTHXKEHUSIM POCCUNCKHUX YUEHBIX-(U3UKOB,;

2) rpa:kKIaHCKOr0 M YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— TOTOBHOCTb K aKTHBHOMY YYacTHIO B OOCYXJAEHHH OOIIECTBEHHO 3HAYUMBIX M ITHUECKHX MPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM MMPUMEHEHUEM JTOCTHKEHUN (PUBHUKU;

— OCO3HAHHME BaXKHOCTU MOPAIbHO-3THYECKUX IPUHIUIIOB B IESATEIbHOCTH YUEHOTO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUS

— BOCIIPUSITUE AICTETUYECKUX KA4YeCTB (DU3MYECKON HaAyKu: €€ TapMOHHYHOTO IOCTPOEHHUsS, CTPOTOCTH, TOYHOCTH,
JTAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HAaHME IIEHHOCTH (PU3UUECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI PAa3BUTHS TEXHOJOTHA,
BAKHEUIIIEH COCTABJISIONICH KYJIbTYPHI;

— pa3BUTHE HAy4YHOU JHO003HATEIBHOCTH, MHTEPECA K UCCIIEI0BATENBCKOM €SI TEIBHOCTH;

5) dopmupoBaHus KyJbTYPbI 310POBbS U IMOUMOHAJBHOI0 0JIATOMOTYYHS:

— OCO3HaHUE LIEHHOCTH O€30MacHOro 00pa3a XU3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHUpPE, BaKHOCTH IPaBUII
0e30MacHOro MOBEJECHUS Ha TPAHCIOPTE, HAa JOpOrax, ¢ 3JIEKTPUYECKUM U TEIUIOBHIM O00OPYJAOBAaHHEM B JOMAaLTHUX
YCIOBUSIX;

— c(hopMUPOBAHHOCTH HaBbIKA pedIeKCHU, TPU3HAHNE CBOETO MpaBa Ha OIMMOKY U TAKOTO e MpaBa y APYTroro 4eI0BeKa,;
6) TPy10BOr0 BOCIIMTAHMS



— aKTUBHOE y4YacTHE€ B PEIICHUM MPAKTUYECKHUX 3a/a4 (B paMKax CeMbH, 00pa30BaTeIbHOM OpraHu3aliu, ropoja, Kpas)
TEXHOJIOTMYECKON U COIMAIbHON HAMPaBJICHHOCTH, TPEOYIOIMIUX B TOM YUCIE U (GU3NYECKUX 3HAHUIM;

— UHTEPEC K MPaKTUYECKOMY H3Y4YeHHI0 npodeccuit, CBSI3aHHBIX C (HU3UKOM;

7) 3K0JIOTHY€eCKOT0 BOCIIUTAHMS :

— OpHUEHTAIMS Ha TpUMEHEeHHE (HU3NYECKUX 3HAHUM IS pelieHrs 3a/1ad B 00JIaCTH OKPY’KAIOIIEH cpeibl, TUIAHUPOBAHUS
MOCTYIKOB U OIEHKU WX BO3MOXHBIX MOCIIEICTBUH JJIsI OKPYIKAIOIICH CPeIbl;

— OCO3HaHME TJI00ATBHOTO XapaKTepa IKOJIOTUUECKUX MPOOJIeM U TTyTeH UX PeIICHHUS;

8) amanTanum K U3MEHSIIONIUMCS YCJIOBUSIM CONMAJIBLHON U MPUPOIHOI cpeabl:

— MOTPEOHOCTh BO B3aMMOJCHCTBUM TIPHU BBITIOJHEHUH HCCJICAOBAHUNA W TMPOEKTOB (U3MYECKOW HAIMpPaBICHHOCTH,
OTKPBITOCTb OTBITY M 3HAHUSIM JPYTHUX;

— TMOBBIIIIEHNE YPOBHS CBOCH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO AEATEeIbHOCTD;

— MoTpeOHOCTh B OPMUPOBAHUHU HOBBIX 3HAHUH, B TOM UHKciie POpMYyTUpOBaTh UACH, TOHITHS, TUIIOTE3bI O (PU3UIECKUX
00BEKTax U SIBJICHUSX;

— OCO3HaHUE JAePUIUTOB COOCTBEHHBIX 3HAHUHN U KOMIIETEHTHOCTEN B 001acT pU3UKH;
— IJIAaHUPOBAHKE CBOETO PA3BUTHS B IPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUIA;

— CTpEeMJICHHE AaHAJIM3UPOBATh M BBISIBISATH B3aUMOCBS3M TPUPOABI, OOIIECTBA M HSKOHOMUKH, B TOM YHCIE C
UCTIOJIb30BaHUEM (PU3MUECKUX 3HAHUM;

— OIICHKA CBOMX JICUCTBUM C YIETOM BIUSHUS HA OKPY>KAIOIIYIO CPEY, BOBMOKHBIX TJIOOQIBHBIX MTOCIEICTBH.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbTate ocBoeHUsT IporpaMmbl 10 (U3HKE HA YPOBHE OCHOBHOTO 0OIIero o0pa3oBaHus y 00y4aromierocss OyayT

chopMHpOBaHE MeTampeaMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE IMO3HABATEIbHBIC YHUBEPCAIbHBIC yYEeOHBIC ICUCTBUS,
KOMMYHUKAaTHBHBIC YHUBEPCAIbHBIC YICOHBIE ICHUCTBUS, PETYISITUBHBIE YHUBEPCAIbHBIC yUeOHBIC IEHCTBUSA.

ITo3naBaTebHBIE YHUBEPCAJIbHBIC yqeﬁnble I[CﬁCTBPIﬂ



Bba3oBble JJornuecKkue 1edcTBUA:

BBISIBJISITh U XapaKTepU30BaTh CYLIECTBEHHbIE TPU3HAKU OOBEKTOB (SIBICHUI);

YCTaHABJIMBATh CYIIECTBEHHbIN PU3HAK KIacCU(pUKALIMKI, OCHOBAaHUS il 0000IIEHUs U CPABHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pACCMaTPUBAEMBbIX (paKTax, TaHHBIX U HAOIIOJEHUSAX, OTHOCIIINXCS K
(U3MYECKUM SIBICHUSIM;

BBISIBJISITh ITPUUMHHO-CJIC/ICTBEHHbIE CBA3U NMPHU M3YyYEHUU (DU3UYECKUX SIBJIEHUN U MPOLECCOB, JENaTh BHIBOABI C
UCIIOJIb30BaHUEM JEAYKTUBHBIX U MHAYKTUBHBIX YMO3AKITIOUEHHH, BBIIBUTaTh TUIIOTE3bI O B3AUMOCBA3AX (PU3UUECKUX
BEJINYMH;

CaMOCTOSITEJILHO BBIOMPATHh CIMOCOO peleHus yuyeOHo (usmveckoil 3amaun (CpaBHEHHE HECKOJIBKHX BapUaHTOB
pernieHusi, BBIOOp HanboJiee MOAXOASIIET0 C YYETOM CaMOCTOSITENIbHO BbIICJIEHHBIX KPUTEPHUEB).

Ba3oBnble uccienoBarejabcKkue AeCTBHA.

UCTIOJIH30BaTh BOITPOCHI KaK UCCIIEIOBATEILCKAN HHCTPYMEHT MTO3HAHUS;

IPOBOJIUTH IO CAMOCTOSITEILHO COCTaBICHHOMY IUIAHY OIBIT, HECIOXHBIA (PH3UYECKUI SKCTIEPUMEHT, HEOOIIbIIOE
uccie[oBaHne (PU3MIECKOTO SBICHHS,

OLICHWBAaTh HAa MPUMEHUMOCTh M JIOCTOBEPHOCTh HWH(MOpMAIMIO, TOJYyUYECHHYI0 B XOJI€ HCCIICIOBAHHUS WIIH
IKCIIEPUMEHTA;

CaMOCTOSITEILHO (HOPMYIIMPOBATH OOOOIIEHNUS M BHIBOABI IO pe3yJbTaTaM IPOBEAEHHOTO HAOJIOJCHUS, OIBITA,
MCCJIeI0BAHMS,

MIPOTHO3UPOBATH BO3MOKHOE JlajIbHEHIIIee pa3BUTHE (DU3NIECKUX MTPOIIECCOB, a TAKXKE BBIJIBUTATH MPETION0KEHHS 00
WX PA3BUTHU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pabora ¢ ungopmaumeii:

MPUMEHSATH Pa3IUYHbIC METO/Ibl, HHCTPYMEHTHI U 3alIPOCHI MPU MOKUCKE U 0TOOPE MHPOPMALIMHU WJIH JaHHBIX C yUETOM
MpeIoKEHHON YueOHOU (Pu3nmyecKoil 3a1auu;
aHaJM3HPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHGOPMAITUIO PA3TUIHBIX BHIOB M (POPM TPEICTABICHUS;



CaMOCTOSITEJILHO BBIOMpaTh ONTHUMANIbHYIO (QOpMy MpeAacTaBieHUs MHGOpPMAIMU U WUIIOCTPUPOBATH pelIaeMble
3a/1ayu HECJIOXKHBIMH CXEMaMU, JUarpaMMaMu, MHOM TpauKoi U UX KOMOMHAIUSMHU.

KoMMyHuKaTHBHBIC YHHMBEPCAJIbHbIC YUeOHbIE ICHCTBHSA:

B XOJIe 0OCYKJIeHHUsI Y4eOHOro maTepuaia, pe3yJbTaToB Ja0OpaTOpPHBIX PabOT U MPOEKTOB 3ajlaBaTh BOIPOCHI IO
CYIIECTBY OOCYKJaeMOW TEMBbl M BBICKa3bIBaTh WJCH, HAIICJCHHBIC HA peEIICHUE 3aJa4yd W MOJACpKaHue
OJaroxenaTeIbHOCTH OOIICHUS;

COIIOCTAaBJISITh CBOM CYXACHHS C CY)KICHHSAMHU JIPYTHMX YYaCTHUKOB JHajora, 0OHapyXMBaTh Pa3IU4He M CXOJCTBO
MO3UILIMH;

BBIP@YKaTh CBOIO TOYKY 3PCHHMS B YCTHBIX U MMCBMECHHBIX TCKCTaX;

yOJIMYHO TIPEJICTABIIATh PE3YIbTaThl BEIIIOJIHEHHOTO (DH3UYECKOTO OIbITa (IKCIICPUMEHTA, HCCIICIOBAHUS, IPOCKTA);
NOHMMATh M HCIIOJIb30BaTh MPEUMYIICCTBA KOMAHIHOW W WHAMBUAYAJIbHOW paOOTHI MpPHU PEIICHHWH KOHKPETHOM
buzudeckoit mpooIeMbl;

NPUHUMATH 1IeJId COBMECTHOM JESTeNIbHOCTH, OPraHU30BbIBATh JACHCTBUS MO €€ JOCTHKEHUIO: PacIpeieisiTh POy,
00CYXJ1aTh MPOIIECCHl U PE3yJIbTAaThl COBMECTHOM pabOThl, 000011aTh MHEHUSI HECKOJIBKUX JIFO/ICH;

BBITIOJHSTH CBOIO YaCTh pa0OTHI, IOCTUTasi KAYECTBEHHOTO pe3yJIbTaTa 0 CBOEMY HAIPABJICHUIO U KOOPJIUHUPYS CBOU
JEUCTBUS C APYTUMH YICHAMHU KOMaH/IbI;

OIICHMBATh KAaueCTBO CBOETO BKJAJa B OOLIMN MPOAYKT IO KPUTEPHUSM, CAMOCTOSATEIHHO CGHOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

PeryasiTuBHbIe YHUBepPCcAJIbHbIE y4eOHbIE NeHCTBHS

Camoopranusanus:

BBISIBIISITH TTPOOJIEMBI B )KU3HEHHBIX U yUEOHBIX CUTYAIHX, TPEOYIOMNX ISl pEIICHHs] (PU3NUECKUX 3HAHHM;
OPUEHTHPOBATHCS B PA3JIMUHBIX MOJXOAAaX MPUHATUS pelIeHUU (MHAMBHIYaJbHOE, NMPUHSATHE PEUICHUS B TPYMIIE,
MIPUHATHE PEUICHUN TPy );



CaMOCTOSITEJIbHO COCTaBJSITh AJITOPUTM pelieHuss (U3MYECKON 3aJaud WM IUTaHa MCCIEJOBaHUS C Y4ETOM
MMEIOILUXCS. PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh IMIpejiaraéMble BapUaHThl PEIICHMI;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

JaBaTh aJIeKBATHYIO OLIEHKY CUTYAIlMH U MpeJyiarath iaH e€ U3MEHEHUs;

OOBSICHSITh TIPUYMHBI JTOCTUKEHUS (HETOCTUKEHHUS) PE3YyIbTATOB JCATEILHOCTH, AaBaTh OIEHKY MPHOOPETEHHOMY
OTIBITY;

BHOCUTH KOPPEKTHUBBI B ICSTEIHLHOCTH (B TOM YHCJIE B X0/ BBITIOJHECHHS (PU3UYECKOTO UCCIISIOBAHMSI HIIA ITPOEKTAa) Ha
OCHOBE HOBBIX O0CTOSITEILCTB, U3MEHUBIITUXCSI CUTYaIlUM, YCTAHOBJIEHHBIX OMMUOOK, BOZHUKIITUX TPYAHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YJIbTATA IIEJIU U YCIOBUSM;

CTaBUTH ceOsi Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM AUCKYCCHH Ha HAy4yHYIO TeMY, TOHMMAaTh MOTHUBHI,
HaMEpEeHUs U JIOTHKY JIPyroro;

NpU3HABATh CBOE MPaBO Ha OLIMOKY MPHU pelieHUH PU3NYECKUX 3aa4 WIH B YTBEPKICHHUIX HA HAYYHbIE TEMbI  TAKOE
e TPaBo JPYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHIly oOyueHust B 7 KJiacce mpeMETHbIC Pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPakaTh CPOPMHUPOBAHHOCTD Y
o0Oy4JarommXxcss YMEHUM:

WCIIOJIb30BaTh TOHATHA: (U3MYECKUE M XMMHUUYECKHE SBIICHUS, HAONIONCHHE, DKCIEPUMEHT, MOJEINb, THIIOTE3a,
eAVHUIBI (DU3UYECKUX BEIIMYUH, aTOM, MOJIEKYyJla, arperatHble COCTOSHUSA BemiecTBa (TBEpIOE, JKUIKOE,
ra3oo0pa3Hoe), MEXaHW4YeCKoe JBHXKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE, TMPAMOJIUHEHHOE), TPACKTOPUS,
paBHOJCHUCTBYIOMIAS cuiia, Aedopmarus (yrnpyras, IulacTUIecKasi), HeBECOMOCTb, COOOIIAIONTUECS COCY/IbI;

pasznu4arh sBiaeHUs (nuddys3us, TEII0BOE JABIKCHHE YaCTHUIl BEIIECTBAa, PABHOMEPHOE JIBIKEHHE, HEPAaBHOMEPHOE
JNBH)KEHUE, UHEPLHS, B3aUMOJECHUCTBUE TEJ, PABHOBECUE TBEPABIX TEJ C 3aKPEIUIEHHOM OCBIKO BpAlICHHMS, Iepeaada
JABIICHUSI TBEPABIMU TEJAMU, XUIKOCTSIMU W Trazamu, aTMochepHOe IaBliCHHUE, IJIaBaHHE TeJ, MNPEBpPAIICHUS



MEXaHWYECKOM PHEPTHH) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB, JEMOHCTPUPYIOIMINX JTaHHOE
(u3nueckoe sBICHUE;

pacrio3HaBaTh MPOSIBIICHUE W3YUYECHHBIX (DU3UYECKHUX SIBICHUN B OKpYXKAIOIIEM MHUPE, B TOM 4YHUCIE (PU3HMYECKUE
SIBJICHUS B IPUPOJIE: TPUMEPHI IBUKEHUS C PA3TUYHBIMU CKOPOCTSIMU B )KMBOW U HEKUBOUW MPUPOIE, JEHCTBUE CUIIBI
TPEHUS B IPUPOJIC U TEXHUKE, BIUSIHUE aTMOC(EPHOTO TaBICHUS HA KUBOW OpraHu3M, IIaBaHUE PhIO, phIuaru B TEje
YeJIOBEKa, MPU 3TOM MEPEBOJIUTH MPAKTUUECKYIO 3a7a4y B YUeOHYIO, BBIJICTSATh CYIIECTBEHHbIE CBOMCTBA (TIPU3HAKH )
(bU3UYECKUX SBJICHUM;

OMHCHIBATh U3YUYEHHBIE CBOMCTBA TeNl U (U3UYECKUE SBICHUS, UCTIONB3Ys (PU3NUYECKUE BEIUYUHBI (Macca, 00bEM,
IUIOTHOCTh BELIECTBA, BPEMSI, IIyTh, CKOPOCTh, CPEHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CUJIA TSAYKECTH, BEC TEJa, CHIIa
TpeHHUsl, AaBieHue (TBEPIOTO TeNa, KUIKOCTH, Ta3a), BRITAIKUBAIOLIAs CUJIA, MEXaHWYecKas padoTa, MOIIIHOCTb, MJI€40
CHUJIbI, MOMEHT CHJIBI, KOO(D(HUIIUEHT MOJE3HOTO JCHCTBUS MEXaHU3MOB, KHHETHUUECKAas W MOTCHIIMAIbHAS YHEPTHS),
IpU ONMKUCAHUU TMPABUIIBHO TPAKTOBATh (PU3WYECKUN CMBICT MCIOJIb3YEMbIX BEITWYHH, UX 0003HAYEHUS U €IMHUILIBI
(bu3MUecKrX BETUYHH, HAXOIUTh (DOPMYJIbI, CBSI3BIBAIONINE TaHHYIO (DU3UUECKYIO BEJIMUYUHY C IPYTUMU BETUYMHAMH,
CTpOUTH TpadUKU N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, PU3NUECKUE SABIICHUS U TIPOLIECCHI, UCTIONB3Ys MPaBHUIIA CIOKEHUS CUJI (BIIOJIb OJTHOU
npsiMoit), 3akoH ['yka, 3akoH Ilackas, 3akoH ApxuMmesia, MpaBUIO paBHOBECHs pbiuara (0J10Ka), «30JI0TOE MPABUIION
MEXaHWKH, 3aKOH COXPAHECHHS MEXaHWYECKOW SHEpPruu, MPU ITOM JaBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA H
3alUCHIBATh €r0 MATEMATUYECKOE BBIPAKECHUE;

OOBSCHATH (PU3MUYECKHUE SBJICHUS, MPOIIECCHl W CBOMCTBA TEJ, B TOM YHUCJIE M B KOHTEKCTE CHUTyallui MPAKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa: BHISBISATH MPUINHHO-CIIEJCTBEHHBIE CBS3H, CTPOUTH OOBICHEHHE U3 1—2 JTOTHYECKUX
1aroB C OMOPOM Ha 1—2 M3y4YEHHBIX CBOMCTBA (DU3UYECKUX SIBICHUH, (PU3MUECKUX 3aKOHA HIIM 3aKOHOMEPHOCTH;
pemiath pacu€THbIC 3a7a49u B 1—2 AEWCTBUS, UCTIONIB3YS 3aKOHBI U (POPMYITBI, CBSA3BIBAIOIINE (DU3UIECKUE BETUIMHBI:
Ha OCHOBE aHAJIM3a yCIIOBUS 33/1a4 3alUCHIBATh KPATKOE YCIOBUE, TTOJICTABIATh (PH3NUYECKre BETUINHBI B (DOPMYITBI
U TPOBOAUTH Pacy€Tbl, HAXOJIWUTh CIPABOYHBIE JaHHbIC, HEOOXOAMMBIE [JIsi PEIICHUS 3aJay, OLEHUBATh
PEATMCTUYHOCTH TIOTYYEHHON (YU3MYECKON BEIIMYNHBI,



pacro3HaBaTh MPOOJIEMbI, KOTOPhIE MOKHO PEIIUTh MPU MOMOIIU (PU3NYECKUX METOJO0B, B ONTMCAHUU UCCIIEOBAHUS
BBIJICJISITh MPOBEPSAEMOE MPEANONIOKEHNE (TUIOTE3Y), pa3inuaTh W HHTEPIPETUPOBATH MOJYUYCHHBIN PE3yibTarT,
HaXOJIUTh OIIMOKH B XOJI€ OIBITA, ACIAaTh BEIBOJABI [0 €r0 pe3ybTaTam;

MPOBOJIUTH ONBITHI MO HAOMIOJAEHUIO (U3UYECKUX SBICHUM WM (U3NYECKUX CBOWUCTB Tell: (HOpMyIUpOBaTh
MPOBEPSIEMbIE TIPEATIONOKEHUS, COOUPaTh YCTAHOBKY U3 MPEJIOKEHHOTO 000PY/I0BaHMS, 3alUChIBAaTh X0/ OIbITA U
dbopMyITHUpPOBATH BHIBOIBI;

BBITIOJIHSITh NMPSMbBIC U3MEPEHUS PACCTOSIHUS, BPEMEHHU, MacChI Tejla, 00bEMa, CUITBI U TEMIIEPATYPhI C UCIIOIB30BAaHUEM
aHAJIOTOBBIX W HHUGPOBBIX NPUOOPOB, 3alMCHIBATh IOKa3aHUS NTPUOOPOB ¢ Yy4E€TOM 3aJaHHON aOCOTIOTHOM
MOTPENTHOCTH U3MEPEHU;

POBOJIUTH KMCCJICIOBAHUE 3aBUCUMOCTH OJIHOM (DU3WYECKOW BEIMYMHBI OT JAPYrod C HUCIOJIB30BAHHEM MPSMBIX
U3MEPEHUHN (3aBUCUMOCTH TYTH PaBHOMEPHO JIBIDKYIIETOCs Tejla OT BPEMEHHU JBIDKCHHS Tella, CUJIbI TPEHUS
CKOJILKEHHMsI OT Beca Tejla, KauecTBa 0OpabOTKU MOBEPXHOCTEW TeJl M HE3aBUCHUMOCTU CWJIBI TPEHHUsS OT IUIOLIAIU
CONPUKOCHOBEHUS T€Jl, CUJIBI YIIPYTOCTH OT YJUTMHEHHS MPY>KUHBI, BHITAIKUBAIOLIEH CUITBI OT 00bEMA MOTpyKEHHOM
YacTH TeJa ¥ OT IJIOTHOCTH KHUAKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH TeJia, OT TIyOHHBI, HA KOTOPYIO OTPYKEHO
TEJIO, YCIOBUM TUIaBaHUS TeJ, YCIOBUW paBHOBECHS pblyara W OJIOKOB), Y4aCTBOBaTh B IUIAHHUPOBAHWU Y4E€OHOTO
UCCJIeI0BaHUs, COOMpATh YCTAHOBKY M BBINIOJIHATH WM3MEPEHHMs, CIeAys NPEJIOKEHHOMY IUIaHy, (UKCHpPOBATH
PE3yNbTATHI MOJYYCHHOW 3aBUCUMOCTH (DU3NYECKUX BETUYHMH B BHUJIE MPEJIOKEHHBIX TaONHIl U TpaduKOB, JAenaTh
BBIBO/JIBI TI0 PE3YJIbTaTaM HCCIICIOBAHUS;

MPOBOJUTH KOCBEHHBIC M3MEPEHUsSI (PU3NYECKUX BENWYMH (TUIOTHOCTH BEIIECTBA JKUJIKOCTA M TBEPIOTO Teja, CUia
TPEHUSI CKOJIBXEHHUS, JAaBIICHUE BO3/1yXa, BBITAIKMBAIOLIAS CUJIA, IEUCTBYIOLIAA HA TOTPYKEHHOE B JKUJIKOCTh TEJIO,
KOA((PHUIMEHT TOJIE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CIEAYS MPEII0KEHHON MHCTPYKIIMU: TIPU BHITIOTHEHUN
M3MEPEHU COOMPATh IKCIIEPUMEHTATBHYIO YCTAHOBKY M BBIYUCIISITH 3HAYECHUE NCKOMOU BETMUNHBI;

cOOTI0IaTh TIPaBWIIa TEXHUKH 0€30MTaCHOCTH TpH padboTe ¢ 1abopaTopHBIM 000PYyI0BAHUEM;

YKa3bIBaTh MPUHLMIBI JEUCTBUS NPUOOPOB U TEXHUYECKHX YCTPOWMCTB: BEChl, TEPMOMETP, AHUHAMOMETD,
COOOMIAIOIINECS COCYIbl, 0APOMETP, phlUar, MOABUKHBIN U HEMOABUKHBINA 00K, HAKJIIOHHASI TUIOCKOCTH;



XapaKTEepU30BaTh MPUHIIUIIBI JEUCTBUS U3YYCHHBIX TPUOOPOB M TEXHUYECKUX YCTPOUCTB C OMOPON HA UX OMUCAHUS
(B TOM yucHe: TOAINIMITHUKY, YCTPOMCTBO BOAOMPOBOIA, THAPABIUUECKUN TTPECC, MAHOMETP, BEICOTOMEP, TOPIITHEBOI
HAcoC, apeOMETpP), UCTOJb3Yysl 3HAHUA O CBOMCTBAX (PU3MUECKUX SIBICHUM U HEOOXOJAUMBbIE (PU3UUYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOAUTH NPUMEPHI (HAXOIUTh UHPOPMAIUIO O MMPUMEPaAx) MPAKTUYECKOT0 UCIOIL30BaHUS (DU3NUECKUX 3HAHUN B
MOBCEIHEBHON KU3HM JJisi oOecredueHus: O0e30MacHOCTH TpH oOOpalleHHuH ¢ NOpudopaMu M TEXHUYECKUMU
YCTPOMCTBAMU, COXPAHEHUS 3/I0POBbsI U COOIIOACHHUS HOPM HKOJIOTMYECKOTO MOBEICHUS B OKPYXAIOLIEH cpelie;
OCYIIECTBJIATH OTOOP UCTOUYHUKOB MH(pOpMalnK B IHTEpHETE B COOTBETCTBUHM C 3a/IaHHBIM ITOUCKOBBIM 3aIpOCOM, Ha
OCHOBE MMEIOIIUXCS 3HAHUH U IMMYTEM CPaBHEHUS Pa3IMUYHBIX HCTOUHUKOB BBIJICIIATh HH(OpMAIIHIO, KOTOpas SBJISICTCS
MPOTUBOPEUUBOU WIIM MOKET OBITh HEJJOCTOBEPHOM;

UCITIOJIH30BaTh MPH BBIMOJHEHUH YUYEOHBIX 3aJaHUi HAYYHO-TIOMYJSAPHYIO JIUTEPATYpy (PU3MUECKOTO COACpIKaHMS,
CIIpaBOYHBIE MaTepUalibl, pecypchl ceTu MHTepHET, BiaieTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3oBaHus
uHGOpPMAIIMK U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;

co3laBaTh COOCTBEHHBIE KpAaTKWE MUCbMEHHBbIE M YCTHBIE COOOIICHUS HAa OCHOBE 2—3 MCTOYHUKOB HH(POpPMAIIUU
(¢u3MUecKoro coaepKaHusi, B TOM 4YHCJIE MyOJUYHO JeNaTh KpaTKUE COOOILIECHUS O Pe3yNbTarax IMPOEKTOB HIIU
y4eOHBIX MCCJICJOBAaHUN, MPU ATOM TPAMOTHO HCIOJIB30BaTh M3YUYCHHBINM TOHATUWHBINA armapar Kypca (pu3ukw,
CONPOBOK/JATh BBICTYILJIEHUE MPE3ECHTALUEH;

MIPU BBIMIOJTHEHUU YYE€OHBIX MPOEKTOB U MCCIEIOBAHUI pacmpeieNsTh 003aHHOCTH B TPYMIE B COOTBETCTBUU C
MOCTABJIICHHBIMHU 33J1a4aMU, CJICJTUTh 32 BHITIOJIHEHUEM IIJIaHa ICUCTBUI, aleKBaTHO OIIEHUBATh COOCTBEHHBIN BKJIA]l B
NEeATENbHOCTh IPYIIIbI, BHICTPAUBATh KOMMYHHKAaTUBHOE B3aUMOJECHCTBHE, YUUTHIBAI MHEHUE OKPYKAIOLIUX.

K koHIry o0yueHus B 8 Kjacce mpeIMeTHbIC pe3yJbTaThl HA 0a30BOM YPOBHE JTOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Yy
00y4JarommXxcss YMEHUM:

HCMOJIB30BATH MTOHATHS: Macca U pa3Mepbl MOJICKYJI, TEIJIOBOE JBHKEHUE ATOMOB U MOJIEKYJI, arpETaTHbIE COCTOSTHUS
BEIECTBA, KPUCTAJUIMYECKHEe W amMop(HbIe Tena, HACHIIMICHHBI W HEHACHIIICHHBI Tap, BIAXKHOCTh BO3IyXa,
TEMIIEpaTypa, BHYTPEHHSAS JHEPIHsi, TEIUIOBOW IBUIATENb, 3JIEMEHTAPHBIA JJIEKTPUUYECKUM 3apsll, JIEKTPUUECKOE
T0JIE, MPOBOJHUKHU U TUAJIEKTPUKH, IOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;



paznuuath sIBJICHHUs (TEIJIOBOE pacCUIMpPEHUE U CKaThe, TeIvlonepenayda, TEIUIOBO€ paBHOBECHE, CMayuBaHME,
KalWUISpHBIE SIBJICHUS, UCIApEHUe, KOHJEHCAIMs, IUIaBJIICHHe, KpUCTAIU3alus (OTBEpAEBaHKE), KUIICHUE,
Terionepenaya (TEIIONPOBOAHOCTh, KOHBEKIUS, W3Jy4YCHUE), JJIEKTpU3alus TeJ, B3aUMOJCUCTBHE 3apsjoB,
JNEUCTBUA BJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3aUMOICHCTBUE MAarHUTOB, AEHCTBUE MAarHUTHOTO TOJIST Ha
MIPOBOJIHUK C TOKOM, DJICKTPOMArHUTHAs WHIYKIIUS) MO OMUCAHUIO WX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TAHHOE (PU3HUECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBICHUE W3YYCHHBIX (U3UYECKHUX SIBICHUN B OKPYXAIOIIEM MHUpPE, B TOM 4YHCIIEe (PU3HYECKUE
SIBJICHUSI B TPUPOJE: MOBEPXHOCTHOE HATSHKEHUE M KANWUISIPHBIE SIBJICHUA B TMPHUPOJE, KPUCTALIBI B MPUPOJIE,
u3nydenue CouHIla, 3amMep3aHue BOJOEMOB, MOpPCKHME Opu3bl, 00pa3oBaHHWE pPOCHI, TyMaHa, WHEs, CHera,
ANIEKTPUUYECKUE SABJICHUS B aTMOC(eEpE, dJIEKTPUUECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE T0JI€ 3eMJTH, Ipeid morocos,
pOJIb MAarHUTHOTO TOJISI [ KU3HU Ha 3eMJie, MOJISIPHOE CUSIHUE, NMPU 3TOM MEPEBOJUTH MPAKTHUYECKYIO 3a/1ady B
y4eOHYI0, BBIIETSATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NYECKUX SIBJICHUM;

ONMCHIBATh M3YyUEHHBIE CBOMCTBA TEN M (PU3UUYECKUE SIBICHHS, MCHONB3Ys (pU3nMUeckue BEeIWYUHBI (TeMIiepaTypa,
BHYTPEHHSISI SHEPrusi, KOJIUYECTBO TEIUIOTHI, YAEIbHAs TEIJIOEMKOCTh BEIIECTBA, yHEJbHAs TEIUIOTa IJIaBJICHUS,
yllenbHas TEIJIoTa Mapoo0pa3oBaHUs, yAelbHAas TEIJIOTa CTOPaHUs TOIUIMBA, KOA(DPUIMEHT MOJE3HOTO JEeUCTBUS
TEIJIOBOM MAalIWHBI, OTHOCUTEIbHAs BIIAXKHOCTh BO31yXa, JJIEKTPUUECKUN 3apsll, CHUJIa TOKA, 3IIEKTPUUYECKOE
HampsDKeHUe, COMPOTHBJICHUE MPOBOJHUKA, YIEIbHOE COMPOTHBJICHHE BEIIECTBAa, paboTa W  MOIIHOCTD
AIEKTPUYECKOTO TOKa), MPU OMUCAHWUU MPABUIBHO TPAKTOBATh (DU3MYECKUN CMBICT HCIOJIB3YEMbIX BEJIHYUH,
0003HaYEHUS U eAUHUIIBI ((U3UIECKUX BETUYNH, HAXOIUTh (POPMYIIBI, CBSI3BIBAIOIINE JAaHHYIO (PH3NYECKYIO BETHUYUHY
C IPYTUMHU BEIMYUHAMU, CTPOUTH TpahrKu N3YyUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;

XapaKTepru30BaTh CBOMCTBA TeN, (PU3UUECKHUE SIBJICHUS U TIPOIIECCHI, CIIOJIb3Ys OCHOBHBIE TTOJIOKECHHSI MOJICKYIISPHO -~
KUHETUYECKOW TEOPUM CTPOEHHUSI BEIIECTBA, MPUHIMUII CYNEPHO3ULIMM MOoJel (Ha KaueCTBEHHOM YPOBHE), 3aKOH
COXpaHEHHMs 3apsna, 3akoH Oma i yyacTka 1enu, 3aKoH J[xkoyns—JIeHiia, 3aKOH COXpaHEHHUs SHEPTUH, MPU 3TOM
JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3aITUCHIBATH €T0 MATEMATHIECKOE BHIPAKECHUE;



OOBSACHATh (PU3MYECKUE TMPOLECChl W CBOMCTBA TeJl, B TOM YHCIE€ U B KOHTEKCTE CHUTyallUd MPAKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa: BhISABIATH NPUYUHHOCIEICTBEHHBIE CBS3H, CTPOUTH O0BsICHEHNE U3 1—2 JOrH4ecKux
11aroB ¢ ONopoi Ha 1—2 W3y4YeHHBIX CBOMCTBA (PU3NUECKUX SIBICHUH, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;
pemarb pacu€THbIe 3aa4u B 2—3 JAeMCTBUS, UCIIOJIb3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3UUECKUE BETUUNHBI:
Ha OCHOBE aHaju3a yCJIOBUS 3aJayd 3allMChIBATh KPaTKOE YCIOBUE, BBIABIIITH HENOCTATOK JAHHBIX U1 PELICHUS
3a/layd, BBIOMpATh 3aKOHBI U (QOPMYJbl, HEOOXOAUMBIE ISl €€ pEeIlleHUs, MPOBOJIUTH PacUYEThl U CpPABHHUBATH
MOJIYYeHHOE 3HaUeHHUE (PU3NYECKON BEITMUYHMHBI C U3BECTHBIMU JAHHBIMU;

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEUIUTh MPHU MOMOIIM (U3HUECKHX METOOB, HMCIOJb3Yys ONMUCaHUE
UCCIICIOBAHUsA, BBIJICIATH IPOBEPSIEMOE NPEAIIOIOKEHUE, OLECHUBATh MPAaBWIBHOCTh IOPSAKA IPOBEICHUS
UCCIIEI0BaHUs, J1€JIaTh BBIBOJIBL;

IPOBOAMUTH OMBITHI MO HAOMIOJEHUIO (PU3NUYECKUX SBICHUN WM (PU3NYECKUX CBOMCTB TeN (KaNWJUISIPHBIC SIBICHUS,
3aBHCHMOCTb JIaBJICHMSI BO3/1yXa OT €ro 00b&éMa, TeMrepaTypbl, CKOPOCTH IMPOLIECCa OCThIBAHUS M HarpeBaHUs MPH
U3JIy4EHUN OT LBETa M3JIy4darolled (MOorIonjaroneii) NoOBEPXHOCTH, CKOPOCTh MCHApEeHMsI BOABI OT TEMIIEPaTyphl
KUIAKOCTU M IUIOIIAAM €€ IIOBEPXHOCTH, DJIEKTPU3aLMs TEl U B3aUMOIEHUCTBUE JJIEKTPUYECKUX 3apsloB,
B3aUMOJICCTBUE IIOCTOSHHBIX MArHUTOB, BU3Yyalu3alUs MAarHUTHBIX IIOJIEM IIOCTOSIHHBIX MAarHuTOB, JIECUCTBUS
MAarHATHOI'O IIOJIS Ha MPOBOJHUK C TOKOM, CBOMCTBA DJIEKTPOMArHHUTA, CBOWCTBA JJIEKTPOABUIATENSA IOCTOSIHHOTO
TOKa): (pOpMyIMpOBaTH MPOBEPsIEMblE MPEIIOI0KEHUSA, COOUPATh YCTAHOBKY U3 INMPEJIOKEHHOTr0 000pyI0BaHUS,
OIKCHIBATh XOJI OMbITA U (POPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATE IPSIMBIE M3MEPEHHUsT TEMIIEPATYPbl, OTHOCUTEJIBHOW BIIA)XKHOCTH BO3[yXd, CHJIbI TOKA, HANPSKEHUA C
MCIOJIb30BAaHUEM AHAJIOTOBBIX MPUOOPOB U JATUMKOB (U3MUECKUX BEIMYMH, CPABHUBATH PE3YNbTAaThl U3MEPEHUH C
y4€TOM 3aJIaHHOM aOCOIIOTHOM MOTPEIIHOCTH;

MPOBOJUTH HCCIIEIOBAHUE 3aBHCHUMOCTH OJHOW (DPM3MYECKOM BEIUYMHBI OT JIPYrol ¢ HCHOJb30BAHHEM MPSIMBIX
MU3MEPEHUH (3aBUCUMOCTh COITPOTHUBIICHHS IPOBOJIHMKA OT €r0 JJIMHBI, IJIOIA 1 ONEPEYHOr0 CEYEHUS U YIEIBHOTO
COIIPOTUBIICHUSA BEILECTBA IIPOBOJHUKA, CUJIBI TOKA, UAYLIEr0 Yepe3 MPOBOJHUK, OT HANPSHKEHHUS HA MPOBOIHUKE,
HCCJIEI0BAHNE MOCIEA0BATENBHOIO U IMAPAUIEIBHOIO COEIMHEHMH MNPOBOJHUKOB): IUIAHUPOBATh HCCIEAOBAHME,



coOMpaTh YCTaHOBKY M BBIMIOJHATH HM3MEPEHUS, CICAys MPEAIOKCHHOMY IUIaHy, (UKCHpPOBATh PE3yJIBTATHI
MOJIYYCHHOW 3aBUCUMOCTH B BUIE TaOJIUIT U TpadUKOB, JIeJaTh BBIBOJIBI IO PE3YJIBTATaM HCCIICIOBAHUS;

MIPOBOJUTL KOCBEHHBIC H3MEpPCHHS (DU3UYCCKUX BEIWYMH (yIeldbHas TEIUIOEMKOCTH BEIIECTBA, COIMPOTHBIICHUE
MPOBOJHUKA, pad0Ta ¥ MOIITHOCTh DJECKTPUUCCKOTO TOKA): INITAHUPOBATh U3MEPEHHUS, COOMPATh IKCIIEPUMEHTATBHY IO
YCTaHOBKY, CIIEAYs MPEIOKCHHON HHCTPYKIIUU, U BEIYUCIISATH 3HAUCHUE BEJIMYUHBI,

coOJTI0IaTh TIPaBUJIa TEXHUKH 0€30MMaCHOCTH TIPH paboTe ¢ Ja00paTOPHBIM 000PYI0BAHHEM;

XapaKTepHU30BaTh MPUHITUIILI JCHCTBUS U3YYCHHBIX TPHOOPOB U TEXHUYECKUX YCTPONCTB C OMIOPOM HA WX OMUCAHUS
(B TOM dYHCIE: CHCTEMa OTOIUICHUS JIOMOB, THTPOMETp, TapoBas TypOWHA, aMIEpMETp, BOJBTMETP, CUETUYHK
AJICKTPUYECKOW DHEPTUH, DSJIEKTPOOCBETUTEIbHBIC TNPUOOPHI, HArpeBaTCIIbHBIC JJICKTPONPHOOPHI  (IPUMEpHI),
AIICKTPUYCCKHUE TIPEIOXPAHUTEIIH, JJCKTPOMATrHUT, JJICKTPOIBUTATEIIb IMOCTOSHHOTO TOKa), WCIIONB3YS 3HAHUS O
CBOMCTBaxX (U3NYCCKUX SBJICHUN U HEOOXOMMbIC (PH3NICCKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPONUCTBA U U3MEPUTENIbHBIE TPUOOPHI IO CXeMaM U CXEMaTUYHBIM PUCYHKAM
(’KUJIKOCTHBIM TEPMOMETpP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABUTATENh BHYTPEHHErO CTOPaHHs, AJIEKTPOCKOII,
peocTar), COCTaBISTH CXEMbI JIEKTPUUYECKUX LIETIeH C MOCIIeI0BaTEIbHBIM U apaJIIEIbHBIM COEIMHEHUEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUYCHHMS DJIEMEHTOB AJICKTPUUECKUX TETIeH;

MPUBOJIUTH IPUMEPHI (HAXOIUTh UHPOPMAIIHIO O MPUMEpax) MPaKTHIECKOTO UCTIONb30BaHUS (PU3UUYECKUX 3HAHUM B
MMOBCEIHCBHON KW3HM I oOecrnedeHuss O0€30IacHOCTH IpU OOpalleHHMH C TPUOOpaMH U TEXHUYECKUMU
YCTPOMCTBAMU, COXPAHEHUS 3/I0POBbSI 1 COOTIOACHHS HOPM HKOJIOTMYECKOTO MOBEICHHS B OKPYXAIOUIEH cpelie;
OCYIIECTBIISITH MOUCK WH(MOpMaIu pusndeckoro conepxkanus B IHTepHETe, Ha OCHOBE UMEIOIIUXCS 3HAHUN U Ty TEM
CpaBHEHUS JOTIOTHUTEIHHBIX HCTOYHUKOB BBIJEISTH HH(GOPMAIUIO, KOTOPAsl SBISETCS MPOTUBOPEUUBON HIIA MOXKET
OBITH HEJIOCTOBEPHO;

MCIIOJIB30BaTh TPU BBITIOJIHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JUTEPATYPY (HU3UUECKOTO COJEp KaHMS,
CIIPaBOYHBIE MaTEPHAIIbI, pecypchl ceTu HTepHET, BIajgeTh NpruéMamMu KOHCIIEKTUPOBAHUS TEKCTa, TPeoOpa3oBaHus
nH(pOpMaMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

co3naBaTh COOCTBEHHBIC MHCHMEHHBIC M KPATKUE YCTHBIC COOOIIEeHUs, 0000mas WHGOPMAIMI0 W3 HECKOJIBKUX
HMCTOYHUKOB (DU3UYECKOTO COJACPKAHUSA, B TOM YHCIC MyOJMYHO TPEACTABISITH PE3YIbTAThl MPOCKTHOW WIIH



HCCJIE0BATENIbCKON NEATENBHOCTH, IPU 3TOM TI'PAaMOTHO MCIIOJb30BaTh W3YYEHHBIM TMOHATUMHBIA anmnapar Kypca
bu3UKH, COMTPOBOXKAATH BHICTYIUICHUE TIPE3CHTAIUEH;

MIPU BBIMIOJIHEHUHU YU4EOHBIX MPOEKTOB U UCCIICIOBAHUM (PU3HUECKUX MPOIIECCOB pacnpeaesisiTh 00SI3aHHOCTH B TPYIIIE
B COOTBETCTBHUM C IOCTABJICHHBIMU 3aJa4aMU, CJCIUTh 3a BBINOJHEHUEM IUIAHA JAEHWCTBUM U KOPPEKTHUPOBATH €TO0,
aJIcKBaTHO OIIEHHWBATh COOCTBEHHBIM BKJIQJl B JICATEIBHOCTh TPYIMIbI, BBICTPAUBAaTh KOMMYHHUKATHBHOE
B3aUMOJICHCTBHE, MPOSBIISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K KOHITY O6y‘leHI/I$[ B 9 kiacce MpCaAMCTHBIC PC3YJILTATHI HA 0a3oBOM YPOBHC OOJIZKHBI OTPAXKaTh C(i)OpMI/IpOBaHHOCTB y

00y4arommXcs YMEHUM:

UCIIOJIB30BATh TMOHATHS: CUCTEMA OTCYETA, MaTepHalbHAas TOYKA, TPACKTOpHSA, OTHOCUTEIBHOCTh MEXAHUYECKOIO
nBWKeHUs, nedopmaius (ynpyras, MIacTUYecKas), TPEHUE, LIEHTPOCTPEMUTEIbHOE YCKOpPEHHE, HEBECOMOCTh U
NEeperpy3Ku, LIEHTP TAKECTH, aOCOIIOTHO TBEPIOE TENO, LIEHTP TSXKECTU TBEPJOTO Tela, paBHOBECHE, MEXaHHUYECKUE
KosieO0aHUs U BOJHBI, 3BYK, HH(PA3BYK U yJIBTPa3BYK, AIEKTPOMArHUTHBIE BOJIHBI, IIIKaJa 3JIEKTPOMATHUTHBIX BOJIH,
CBET, OJU30PYKOCTb U JallbHO30PKOCTh, CIEKTPhI MCIYCKAHMS U TOTJOLIEHHUA, anbda, OeTa- U raMMa-u3JIydeHus,
U30TOIIBL, s/IEpHAsl DJHEPIreTUKA,

pa3nnyaTh SIBJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSMOJIUHENHOE IBUKEHUE, PABHOYCKOPEHHOE MPAMOJIMHENHOE
JIBUKEHUE, CBOOOJIHOE MaJIeHHuEe TeJl, pABHOMEPHOE JABMXCHHE MO OKPYKHOCTH, B3aUMOJICHCTBUE TEJ, PEAaKTUBHOE
JBUKEHUE, KoJieOaTeIbHOE ABMKEHHUE (3aTyXalOUIUe U BBIHYK/IEHHbBIE KOJIEOaHHUs), pe30HAHC, BOJIHOBOE JIBI)KCHHE,
OTpAXKEHUE 3BYKa, IPSMOJIMHEMHOE PACIHPOCTPAHEHUE, OTPAKEHUE U MPEIOMIICHUE CBETA, IOJHOE BHYTPEHHEE
OTpaXeHHE CBETa, Pa3JIOKCHHE OEJOro CBETa B CIEKTP U CIOXKEHUE CIEKTPAIbHBIX IIBETOB, IUCIIEPCHUSI CBETA,
€CTECTBEHHAs! paJIuOAKTUBHOCTh, BO3HUKHOBEHHE JTMHENYATOTO CIEKTPA U3IYUYEHHUSI) IO ONMUCAHUIO UX XapaKTEPHBIX
CBOMCTB 1 Ha OCHOBE OIBITOB, I€MOHCTPUPYIOLIUX JaHHOE (PU3UUECKOE SIBIICHUE;

pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3MUYECKHX SBICHUN B OKPYXKArOIMIeM MHpe (B TOM ducie (undeckue
SBJICHUSI B IPUPOJIC: MPUIIUBBI U OTIUBBI, IBMKEHUE MIaHeT CONHEYHOM CUCTEMBI, PEAKTUBHOE JBUKEHHUE JKHBBIX
OPraHu3MOB, BOCIIPUATHE 3BYKOB >KMBOTHBIMH, 3€MIIETPSICEHUE, CEMCMHYECKHE BOJIHBI, I[yHAMH, 3XO, LIBETA TEIl,
ONTUYECKHE SIBICHUS B TMPHUPOAE, OMOIOTHYECKOE MEeWCTBHE BHIMMOTO, YIBTPA(HUOIECTOBOTO W PEHTTCHOBCKOTO
U3JIyYEHUN, €CTECTBEHHBINM paJMOaKTUBHBIA (POH, KOCMUYECKHE JIy4d, PaJUOAKTUBHOE H3IIyUYEHUE MPUPOIHBIX



MUHEPAJIOB, IEUCTBUE PATMOAKTUBHBIX M3JIyYCHUN HA OpraHu3M YeJoBeKa), MPHU ATOM MEPEBOJUTH MPAKTUUECKYIO
3a/1a4y B y4€OHYI0, BBIACISThH CYIIECTBEHHBIC CBOMCTBA (TPU3HAKU) (DU3NUYECKUX SIBICHU;

OMHUCHIBATh HM3YYCHHBIC CBOMCTBA TEJ U (PUBMUECKUE SIBJICHUS, UCIONB3Ys (PU3UUYECKHE BEIWYUHBI (CpefHss W
MTHOBEHHAsI CKOPOCTh TeJla PU HEPAaBHOMEPHOM JABMIKEHUU, YCKOPEHHE, MEepEMEICHHE, MyTh, YII0Bas CKOPOCTh,
CUJIa TPEHMsI, CUJIa YIIPYTOCTH, CUJIa TSXKECTH, YCKOPEHHE CBOOOHOTO MaJIeHUs, BEC TeNa, UMITYJIbC Tella, UMIYJbC
CWJIbI, ME€XaHHWYecKasi paboTa U MOIIHOCTh, MOTCHIIMAIbHAS PHEPTHS Telia, MOAHATOTO HaJl MMOBEPXHOCTHIO 3EMIIH,
MOTEHIIMANIbHAST DHEPTUs CXKATOW MPYKUHBI, KUHETUYECKAs SHEPrus, IMOJIHAS MEXaHUYeCKas SHEprus, Nepuoja u
gacToTa KoJieOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKa3aTeNlb MPEIOMIICHUS
cpeabl), MpH ONMUCAHWM TPABHIBHO TPAKTOBAaTh (PU3MUECKUN CMBICT HCMOJIB3YEMBIX BEJIUYUH, OOO3HAYCHHS U
eIUHUIIBI (PU3UYECKUX BEIUYMH, HAXOIUTh (DOPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUYUHY C JIPYTUMH
BEJIMYMHAMHU, CTPOUTD rpadUKu U3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEITUYNH;

XapaKTepru30BaTh CBOMCTBA TeN, (U3MUECKHUE SBJICHUS W IMPOIIECCHI, UCIOJIb3Ys 3aKOH COXPAaHEHMsS YHEPTUH, 3aKOH
BCEMHUPHOTO TATOTEHUS, TPUHIUII CYNEPIIO3ULIUN CUJI, IPUHLIMI OTHOCUTENBHOCTH [ anunes, 3akoHsl HproTOHA, 3aKOH
COXpaHEHHMs] UMITYJIbCA, 3aKOHBI OTPAKEHUS M IMPEJTOMIIEHUSI CBETA, 3aKOHBI COXPAHEHHUs 3apsiI0BOTO U MacCOBOIO
qucell MpHU SIEPHBIX pPEaKlusX, HpPH DTOM [1aBaTh CIIOBECHYIO (OPMYIHUPOBKY 3aKOHA W 3alHUChIBaTh €ro
MaTeMaTH4EeCKOE BbIPAKEHUE;

OOBSACHATh (DU3UYECKUE TPOIECCHl U CBOMCTBA Tel, B TOM 4YHCIE€ W B KOHTEKCTE CHUTyallUd MPAKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa: BBISIBISATH MPUIMHHO-CIIEJCTBEHHBIE CBS3H, CTPOUTH O0BICHEHHE U3 2—3 JTOTHYECKUX
1arOB C OTIOPOM Ha 2—3 M3YUYEHHBIX CBOMCTBA (DU3NYECKUX SIBICHUH, (U3MUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;
pemiath pacu€THBIC 3a7a4yd (OMUpPAIONIUECSs HA CUCTeMy u3 2—3 ypaBHEHHUM), WCIOJIb3YS 3aKOHBI U (POPMYIIBI,
CBsI3BIBAIONINE (PU3MUECKIE BEIIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1auyl 3alMChIBATh KPATKOE YCIOBUE, BBISIBISITH
HEJIOCTAIOIINE WU M30BITOYHBIC JAaHHBIC, BHIOUPATH 3aKOHBI M (POPMYIIBI, HEOOXOIUMBIE ISl PEIICHUS, TIPOBOJIHUTH
Pacy€Thl U OLIEHUBATh PEATUCTUYHOCTD MOTYUYEHHOT0 3HAaYEHUs (PU3NUECKON BEJTUUNHBIL;

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEIIUTh TPH MOMOIIN (U3HUYECKHX METOJOB, HMCIOJIB3YysS ONMUCAHWE
UCCIIEIOBAHUSI, BBIACISATh MPOBEPSAEMOE MPEAMNOJIOKEHUE, OLEHUBATh MPABWIBHOCTh TMOPSAKAa MPOBEACHUS
HCCIIEIOBAHUSI, I€JIaTh BHIBOJIbI, UHTEPIIPETUPOBATDH PE3YIbTATHI HAOIIOJEHUN U OTBITOB;



MIPOBOJUTH OMBITHI IO HAOIIOJEHUIO (PU3NYECKUX SBJICHUNA WU (PU3UUECKUX CBOMCTB TeN (M3yUyE€HUE BTOPOro 3aKOHA
HeroTOHA, 3aKOHA COXpaHEHUsl SHEPTUH, 3aBUCUMOCTb NEPHO/ia KoieOaHUl MPY>KUHHOTO MAasgTHUKA OT MaccChl Ipy3a U
KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTb OT aMILTUTY IbI MAJIbIX KOJICOaHU, MPSAMOIMHEIHOE PacIpOCTPAHEHHUE CBETA,
pasnokeHue OeNoro cBeTa B CIEKTP, U3YUEHHE CBOWCTB M300PAKEHUS B MJIOCKOM 3€pKajie U CBOMCTB M300paxeHUs
npeaMeTa B coOMparoleld JInH3e, HaOJt0IeHHe CIUIOMIHBIX U JIMHEHYaThIX CHEKTPOB MU3JIyUYEHHs): CAMOCTOATENbHO
coOupaTh YCTaHOBKY M3 H30BITOUHOrO Habopa OOOpYyAOBaHMs, ONHUCHIBATH XOJ OIbITA W €ro pe3yibTaThl,
(GopMynHpOBaTH BHIBOABL;

IPOBOAUTH MPU HEOOXOAUMOCTH CEPHIO MPSMbBIX U3MEPEHHUHN, ONpeIeiss CpelHee 3HaUYCHUE U3MEPSIEMOM BETUUHHbI
(bokycHoe paccrosiHue coOuparoliel JUH3bI), OOOCHOBBIBATH BBIOOP crocoba u3MepeHUs (M3MEPUTETBHOTO
npubdopa);

OPOBOAUTH HCCJEIOBAHME 3aBUCHUMOCTEH (U3MUECKHX BEJIMYMH C HCIOJIB30BAHUEM MPSAMBIX HU3MEpPEHUN
(3aBUCHMOCTBH TIYTH OT BPEMEHU MPHU PABHOYCKOPEHHOM JBIKEHHUU 0€3 HayalbHOW CKOPOCTH, Mepuojaa KojebaHu
MaTEMaTUYECKOTO MasTHHKA OT JJIMHbl HHUTH, 3aBUCHMOCTH YyIJla OTPaKEHHUS CBETa OT yIJjla MajJeHus U yria
NpeIOMJICHHSI OT yrJja MaJeHus1): TUIAHUPOBATh HCCIIEJOBAaHUE, CAMOCTOSITEIbHO COOMPATh YCTaHOBKY, (PMKCHUPOBATH
pE3yNbTaThl TOMYYEHHONW 3aBHCHUMOCTH (DU3UYECKUX BEIMYMH B BUAEC TAONMUI[ M TpaduKOB, AeNaTh BHIBOJBI IO
pe3yNbTaTaM HCCIIeIOBAHUS;

MPOBOJUTh KOCBEHHBbIE W3MEPEHHS (PU3NYECKUX BEIMYMH (CpeaHsIE CKOPOCTh M YCKOPEHHE Tela IMpHu
PaBHOYCKOPEHHOM JBW)XCHUHU, YCKOPEHHE CBOOOJHOTO MaJeHUs, KECTKOCTh MPYXKHUHBI, KOAXDUIMEHT TpeHus
CKOJIbXKCHUSI, MEXaHUUecKas paboTa U MOIIHOCTb, YaCTOTa U MEPUOA KoJeOaHUN MaTeMAaTUYECKOT0 U MPYKUHHOIO
MasiTHUKOB, ONTHYECKas CHiIa cOOMparolie JIMH3bL, PAaJUOAKTHBHBIA (OH): IJIAHUPOBATh H3MEPEHHUs, COOMpPAThH
HKCIEPUMEHTANbHYIO YCTAaHOBKY M BBIIOJHATH W3MEpPEHUs, CleAys NpPeUIOKEHHOW HHCTPYKIUH, BBIUYUCIATH
3HAa4YeHHE BEJTMYMHBI U aHAJU3UPOBATH NOJyUYEHHBIEC PE3YIbTAThl C YUYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHHI;
coOTI01aTh TIPaBMIIa TEXHUKH 0€30MaCHOCTH TpH padoTe ¢ 1abopaTopHBIM 000PYyI0BAHUEM;

pa3innyaTh OCHOBHBIE MPU3HAKM U3YUYEHHBIX (PU3MUECKUX MOJEINEH: MaTepuanbHas TOUKa, aOCOIIOTHO TBEPAOE TEIO,
TOYECYHBIIl HCTOUYHUK CBETA, JIy4, TOHKAs JINH3A, IUTaHETapHasi MOJENIb aTOMa, HYKJIOHHAs! MOJIE]b aTOMHOTO Spa;



XapaKTepu30BaTh MPUHIUIIBI AEHCTBUS U3yUYEHHBIX TPUOOPOB U TEXHUUYECKUX YCTPONCTB C OMOPOM HA MX ONMUCAHUS
(B TOM 4ucle: CHOUAOMETP, NATYUKU IOJIOKEHUS, PACCTOSAHMS M YCKOPEHHS, PaKeTa, 3XO0JIOT, OYKH, MEPUCKOII,
¢doToanmnapar, ONTUYECKUE CBETOBObI, CIEKTPOCKOI, T03UMETp, Kamepa BunibcoHa), ucronb3ys 3HaHUs O CBOMCTBaxX
(¢u3nUecKuX BJIECHUN U HE0OX0AUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXEMbl U CXEMAaTHUUYHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKUX YCTPOMCTB, U3MEPUTEIbHBIX PUOOPOB U
TEXHOJOTUYECKUX MPOLECCOB MPU PEIICHUH Y4eOHO-TPAKTUYECKUX 3a/ay, ONTUYECKHUE CXEMbl ISl MOCTPOEHUs
M300paKEHUH B IJIOCKOM 3€pKajie U coOUparoleH JI1H3E;

NPUBOJUTH MPUMEPHI (HAXOIUTh MHPOPMALIUIO O MIPUMEPaX) MPAKTHUYECKOTO MCIOJIb30BaHUs (PU3HMUECKUX 3HAHUN B
NOBCEJIHEBHOM JKM3HU i oOecriedeHus 0e30MacHOCTH TMpH OOpalleHuH ¢ NpubopaMu MU TEXHUYECKUMU
YCTPOMCTBAMU, COXPAHEHUS 3/I0POBbsI U COOJIIOCHHUS HOPM HKOJIOTMYECKOTO MOBEICHHS B OKPYXAIOLIEH cpelie;
OCYHIECTBIISITh TOMCK HWHGpOpMauu (¢Gu3ndeckoro cojepxanuss B HHTepHETe, CaMOCTOSTENBHO (QOpMYyIUpYs
MIOMCKOBBIH 3apoc, HAaXOAUTh ITyTH ONPEIEJICHUS TOCTOBEPHOCTH MOTYYEHHON MH(POPMAIMK HA OCHOBE UMEIOLIUXCSI
3HAHWM U JTOTIOJHUTENIBHBIX NICTOYHUKOB;

UCMOJIb30BaTh NMPHU BBIOJHEHUU YUYEOHBIX 3aJlaHUN HAYYHO-TIOMYJISAPHYIO JUTEPaTypy (PU3HMUECKOro cojepikaHus,
CIPaBOYHbIE MaTepHUaIbl, pecypchl ceTu MHTepHeT, BIajeTh NpuéMaMy KOHCTIEKTUPOBAHUsI TEKCTa, IPEoOpa30BaHUS
nH(pOpMaIMK U3 OHON 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MHCbMEHHBIE U YCTHBIE COOOLIECHHUS HAa OCHOBE MH(POPMALMU U3 HECKOJIBKUX MCTOYHHUKOB
(pu3nyeckoro coepkaHus, MyoJUYHO MPEACTABIATH PE3YIbTAThl IPOEKTHOMN UJIN UCCIIEI0BATENIbCKOMN 1€ATENbHOCTH,
IIPU 3TOM I'PaMOTHO KCIIOJIb30BaTh N3YUYCHHBIN NOHATUHHBIN anmapar u3y4aeMoro pasziena (GU3NKU U COMPOBOXKIAThH
BBICTYIUICHHE MIPE3eHTalUeN ¢ Y4ETOM 0OCOOCHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrtpoabubie | IlpakTuyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazjnen 1. ®u3uka u e€ poJib B NO3HAHNH OKPY:KAKOIIEro MUPa
bubmmoreka [{OK
11 o - 2
FISHIta * Hayla O TpHpoae https://m.eds00.ru/7f416194
1.2 du3nyeckue BEIUYUHEI 2 1 bubmorexa HOK
https://m.eds00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I TO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBEIEHUS 0 CTPOEHUH BellleCTBA
bu6mmoreka [JOK
2.1 Ctpoenue Bele 1
TPOCHIE BelievTRd https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnuoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
bubmuoreka [JOK
2.3 Ar 2
PETATHBIC COCTOMHI BeIectd https://m.edsoo.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOAeliCTBHE TeJl
3.1 MexaHnueckoe JTBUKEHUE 3 bubmmotera [JOK

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



https://m.edsoo.ru/7f416194
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bubmuoreka [JOK

2 4 4 1
3 HEPLULA, Macca, IDIOTHOCTS https://m.edsoo.ru/7f416194
bubmmoreka [{OK
. .B 14 2
33 (ua. Buat cin https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya qaBneHust TBEPAbIMU 3 bubnuoreka [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bu6moreka [IOK
4.2
JlanrieHue KuAKOCTH ° https://m.edso00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 5 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3nen 5. PaGoTra u MOIHOCTH. DHeprusi
bu6mmoreka [JOK
5.1 Pa6 3 1
aboTa 1 MOMHOCTD https://m.eds00.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 1 bubmorexa HOK
https://m.eds00.ru/7f416194
bubmuoreka [JOK
>3 Mexartiriecias sHepris 4 . https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12



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

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne n/m P Konrpoiabnbie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TenjioBble siBJIeHUS
. bubnuorexa [JOK
11 C 7
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOTCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbBIC TEJla 5 1 bubnuoreka [IOK
' U X B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 bubmorexa IOK
https://m.edsoo.ru/7f4181ce
2.3 MarsuTHbIC SBICHUS 6 1 15 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 2 4
JICKTPOMATHITHAN MLy KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 3 14.5



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

KoanuyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne n/m P Konrpoiabnbie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznea 1. Mexanu4yeckue iBJICHUSA
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [{OK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
b K
1.2 Bsanmoneiicteue ten 20 1 3 nommoreka O
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUS 10 3 bubnmorexa [JOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJ1e0aHUsS X BOJHBI
2.1 Mexanuueckue KoJjieOaHus 7 3 bubmmorexa [OK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHuueckue BOJIHBL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DiieKTpOMarHuTHOE 1Mo0Jie M 3JIeKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnnoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6

Pa3nen 4. CBeToBEI€ SIBJEHUS



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

4.1 3aKOHBI pacIpOCTPAHCHUS CBETa 6 2 bubmorexa OK
' pacipoctp https://m.edso0.ru/7f41a4a6
bu6mmoreka [{OK
4.2
JIuH3bl U onrTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmmorexa [{OK
4. P 2
3 a3JI0)KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBbBIE SIBJIEHUS
bubmmoreka [{OK
5.1 Hcnyckanue 1 MorjouneHue cBeTa aroMoOM 4 1 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.2 C 6 1
TPOCHHE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 A 7 1
AACPHEIC peaiiiin https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasnen 6. [loBTopuTe 1bHO0-00001IaK0 M MOLY b
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
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