[Ipunoxenne k AOII 6.2

PaGouasi nporpaMma y4eOHOro npeamera « XuMHs»
OBILIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «®PU3UKA»

Kypc ¢usuku — cucremooOpa3yromuii 111 €CTECTBEHHOHAYYHBIX YYE€OHBIX MPEIMETOB, MOCKOJIbKY
(u3HUYecKre 3aKOHBI JISKAT B OCHOBE MIPOIIECCOB U SBJICHHIA, N3y4aeMbIX XUMHUEH, OMOJIOTHEH, aCTPOHOMHUCH U
¢usmveckoit reorpadueii. duszmka — 3ITO MPEAMET, KOTOPBIM HE TOJIBLKO BHOCHT OCHOBHOM BKJIAJ B
€CTeCTBEHHOHAYYHYIO KapTUHY MHUpPA, HO U MPEIOCTaBIsIeT Hanboee sscHble 00pa3iibl IPUMEHEHUSI HAY9HOTO
METO/Ia MO3HAHUS, T.€. crioco0a MoIy4YeHHs TOCTOBEPHBIX 3HaHMI 0 Mupe. Hakoner, ¢pusuka — 3T0 npeamer,
KOTOPBIN HapsiAy ¢ IpYIrMMH €CTECTBEHHOHAYUYHBIMU MPEAMETAMU JOJDKEH J1aTh IIKOJIbHUKAM IPEICTaBICHNE
00 yBIIEKaTEIbHOCTH HAYYHOT'O UCCIIEI0OBAHUS M PAJOCTH CAMOCTOATEILHOTO OTKPBITUS HOBOT'O 3HAHUS.

OpxHa W3 IIaBHBIX 3a7ad (hu3Hyeckoro oOpa3oBaHUS B CTPYKType OOIIero oOpa3oBaHUS COCTOHMT B
(GhOopMUPOBaHUM €CTECTBEHHOHAYUYHOM rpaMOTHOCTH U MHTEpeca K HayKe Y OCHOBHOM Macchl 00y4aromuxcs,
KOTOpBIE B JaibHeWmeM OyayT 3aHATHI B CaMbIX pa3HOOOpasHbIX cdepax nesTenbHocTH. Ho He MeHee
BaXHOW 3a/layeil ABIIAETCS BBISABICHHE W TMOJArOTOBKA TAJNAHTJIMBBIX MOJOIBIX JIIOJEH A MPOAOKEHUS
oOpa3oBaHMs H JallbHEHIICH TPO(HECCHOHATBLHON JEATSIBHOCTH B 00JACTH ©CTECTBCHHOHAYUYHBIX
UCCJIEIOBAaHUM U CO3JaHUM HOBBIX TeXHOJOrHil. COrjacHO MPUHATOMY B MEXKIYHAPOJHOM COOOIIECTBE
onpezaeneHuto, «EcTrecTBeHHOHayyHasi rPaMOTHOCTh — 3TO CIIOCOOHOCTh 4YEJIOBEKA 3aHUMAaTh AKTUBHYIO
IPa)xIaHCKYIO MO3UIIMIO IO OOIIECTBEHHO 3HAYMMbBIM BOIIPOCAM, CBS3aHHBIM C €CTECTBEHHBIMHU HayKaMU, U
€ro rOTOBHOCTb MHTEPECOBATHCSI €CTECTBEHHOHAYYHBIMU HJesiMU. HayuyHO IrpaMOTHBIN 4€l0BEK CTPEMUTCS
y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYXJEHHM MPOOJeM, OTHOCAIIMXCA K €CTECTBEHHBIM HayKaMm H
TEXHOJIOTHUSIM, YTO TPEOYET OT HETO CIAEAYIOUIMX KOMIETEHTHOCTEH:

— HAy4YHO OOBSACHATH SIBIICHUS,
— OIICHMBATh U NOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEJOBAHMS,
— HHTEPIPETUPOBATh JaHHBIE U UCIIOJIb30BaTh HAYYHbIE J1OKA3aTEIbCTBA AJIS IIOJyUYEHUS BBIBOJOB.

N3yuenne ¢pu3nku crnocoOHO BHECTH pellaroliuii BKIaa B (POPMUPOBAHNE €CTECTBEHHOHAYYHON
IPaMOTHOCTH 00Y4JarOLIUXCSl.

HEJIN U3YUYEHUSA YYEBHOTI'O TIPEJIMETA «®U3UKA»

Ilenu wm3yuyeHuss (QU3MKKM HAa YpOBHE OCHOBHOIO o0mIero obpa3zoBaHus omnpezaeneHsl B KoHuenuu
npenoaaBaHust yueoHoro npeamera «du3nka» B 00pa3oBaTeNbHBIX opranu3anusix Poccutickoit deneparum,
peanu3yolmMX OCHOBHBIE 001Ie00pa3oBaTebHbe MPOrpaMMBbl, YTBepkKIEHHON pemeHneM Komneruu
MunuctepctBa npocsetienus Poccuiickoit @eaepanuu, npotokorn ot 3 aexadps 2019 r. Ne [IK-4BH.

Llenu u3ydyeHus GU3NKU:

— HIpuOoOpeTeHue NHTEpeca U CTPEMIIEHUS 00YJaloUIMXCcs K HAyYHOMY M3YyUEHHUIO MPUPOJIBL,
pa3BUTHE HMX MHTEJUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEH;

— pa3BUTHE MPEICTABIECHUN O HAYYHOM METOJIe TTO3HAHMS U (POPMpPOBAHUE HCCIIEIOBATENHCKOIO
OTHOLIEHHUS K OKPYXKAIOLIUM SIBICHUSIM;



— (opMupoBaHKE HAYyYHOIO MUPOBO33PEHUS KAK pe3ybTaTa U3y4e€HUs] OCHOB CTPOSHHS MaTEepUn U
(dyHIaMEHTABHBIX 3aKOHOB (PH3UKH;

— (opMHUpOBaHME NPEACTABICHUN O POIX (PU3UKHU AJIs Pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH
1 TEXHOJIOTHi;

— pPa3BUTHE NPEACTABICHUN O BOBMOXKHBIX cepax Oyayiel npopeccuoHaIbHON AeATEIbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JTAJIbHEHIIIEMY 00yYEHHIO B 3TOM HalpaBJICHUH.

I[OCTI/I)KGHI/IC 9THUX ueneﬁ Ha YpOBHC€ OCHOBHOI'O O6H.[Cl"0 O6paSOBaHI/I$I obecrieunBaeTcs pE€UICHUEM
CJICAYIOIIUX 3aaa4:

— npuoOpeTeHue 3HaHUH O JUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHUYECKHX, TETUIOBBIX,
AJIEKTPUUYCCKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHHSIX;

— TpuOoOpeTeHNEe YMEHHI ONUCHIBATH U OOBSICHATH (PU3UUECKUE SIBJICHUS C HUCIIOIB30BAaHHEM
MOJTYYECHHBIX 3HAHUIA;

— OCBOCHHE METOJIOB PEUICHHS MPOCTCUIIINX PacUETHBIX 3a/1a4 C UCIIOIb30BaHUEM (PU3HUYECKIX
MoOJIeNieH, TBOPYECKHUX M TPAKTUKOOPUEHTUPOBAHHBIX 33/1a4;

— pa3BHUTHE YMCHHI HAOJIOAATh TIPUPOIHBIC SBJICHUS U BBIIIOJIHSATH OIBITHI, Ja0OpaTOpPHBIC PabOTHI U
9KCIEPUMEHTAIBHBIC UCCIICOBAHUS C UCIIOIb30BAHUEM H3MEPHUTEIBHBIX IIPUOOPOB;

— OCBOCHHUE MPUEMOB pabOThl ¢ MHPOpPMALIUEH (PU3UUECKOTO COJCKAHUS, BKIIOYass HHPOPMAIIUIO O
COBPEMEHHBIX JIOCTHKCHUAX (DU3HMKH; aHAIN3 U KPUTUYECKOE OIICHUBaHUE WH(OPMAIIHH;

— 3HAKOMCTBO co chepamu Ipo(heCCUOHATLHOM IeATETPHOCTH, CBA3AHHBIMU C (DU3HKOM, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU HA JOCTIKEHHUIX (PHU3UUCCKON HAYKH.

XAPAKTEPUCTHUKA OCOBBIX OBPA3OBATEJIBHBIX HIOTPEFHOCTEM, OBYYAIOIIIUXCS
C HOJA

OcoOble O6p8.30BaTeJ'II>HbIe HOTpe6HOCTI/I y 06y11a101u14xc;1 C HApYHICHUAMU OIIOPHO-ABUI'ATCIIBHOI'O

anmaparta 3aJaroTcsl CHeUM(UKOM JBUTATENbHBIX HAapyIIEHUH, a Takke CHequpUKON HapyleHus
NICUXUYECKOTO Pa3BUTHs, U ONPEAEISIOT 0COOYIO JIOTUKY MOCTpOeHHs yueOHoro npouecca. Hapsaay ¢ atum
MO>KHO BBIJIEJIUTH OCOOBIE 10 CBOEMY XapaKTepy NOTPEOHOCTH B 00yUY€HNN MaTeMaTUKE, CBOWCTBEHHBIE BCEM
obyuatonumcs ¢ HOJIA:

HE0OXOJIMMO HCIIOJIb30BAHUE CHEIUAIBHBIX METOJIOB, MPUEMOB M CpPEACTB OOy4YeHHs (B TOM 4HCIE
CMELUAIN3UPOBAHHBIX KOMIBIOTEPHBIX U ACCUCTHUBHBIX TEXHOJIOTHUI), 00ECTIEUNBAIOIINX PEATU3ALHIO
«00OXO/IHBIX MyTeW» 00yUYeHus; UCTIOIb30BaHUE BUPTYAJIbHON MaTeMaTH4eCKOH 1a00opaTopuu.
HarJsIHO-€MCTBEHHBIH, MPEeIMETHO-TIPAKTUUYECKUN XapakTep oOydeHHUs MaTeMaTHKe U YIPOIIEeHHe
CHCTeMbl y4eOHO-T03HABATENIbHBIX 337124, PellIaeMbIX B Ipoliecce 00y4eHus;

crelnuraibHOe 00y4eHHE «I1epeHoCcY» C(hOPMHUPOBAHHBIX MATEMAaTHYECKUX 3HAHUN U YMEHUI B HOBbIE
CUTYyallUH B3aUMOJAEHCTBUS C JEHCTBUTEILHOCTHIO;

CrielManbHas MOMOIIb B Pa3BUTHH BO3MOXHOCTEH BepOaIbHOM M HeBepOalbHOM KOMMYHHMKAllUU Ha
YPOKaX MaTeMaTHUKU;

KOpPPEKLHsT IMPOU3HOCUTENIIBHOW CTOPOHBI PEUYM; OCBOCHHME YMEHHUS HCIOJb30BaTh pedyb IO BCEMY
CHEKTPY KOMMYHHKATHBHBIX CUTYAIHI;

obecriedeHre 0co0o0i MPOCTPaHCTBEHHOW U BPEMEHHOI opraHu3anuu o0pa3oBaTeIbHOM Cpeibl;
MaKCHUMaJIbHOE pacIIupeHne o0pa3oBaTeIbHOT0 MPOCTPAHCTBA — BBIXOJ] 32 IPEAEIIbl 00pa30BaTeIbLHOTO
YUpEXKJIEHUS IPU PEIICHUU MaTeMaTUYECKUX 3a/1a4 U BBIIIOJHEHUH MPOEKTHBIX padoT.

HCIOJIb30BaTh aJTrOpUTMbI AelcTBUN npu pewmeHnu oOyyaroummu ¢ HOJIA ompeneneHHBIX THIIOB

MAaTCMaTUUYCCKHUX 3a/la4d, B TOM YHUCJIC B IIPOLECCEC BBINMOJIHCHUSA CaMOCTOATCIIbHBIX pa60T.

MECTO YYEBHOT' O TIPEJIMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBrn ¢ ®I'OC OOO ¢usuka spiseTcs 00s13aTeIbHBIM IPEIMETOM Ha YPOBHE OCHOBHOI'O
obmero oopa3oBanus. JlanHas mporpamMma mpeaycMaTpuBaeT u3ydeHrne Gu3uku Ha 0a30BOM ypOBHE B
o0béMe 238 1 3a Tpu rosa o0ydeHus o 2 4 B HeAeIo B 7 M § Ki1accax M 1o 3 4 B HeJelo B 9 kiacce.



COILEPKAHUE YYEBHOI'O IIPEJIMETA
7 KIIACC

Paznen 1. Puzuka " eé poJb B MO3HAHUU OKpY’Kalo1lero Mupa

®uznka — HayKa O MpUpPOe, U3ydaeT (PU3nUeCcKUe SABJICHUS: MEXaHUUECKHE, TeIIOBbIC, SJIEKTPUUYECKUE,
MarHuTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. V3mepenue ¢pusznueckux Bennuud. Gusndeckue npudopsl. [lorpemnocts
n3MepeHuil. MexyHapoaHas CUCTEMA EAUHULL.

Kak ¢u3uka u apyrue ecrecTBeHHbIE HAyKU U3Y4alOT NpUpoAy. EcrecTBeHHOHAYYHBIN METO] IO3HAHUS:
HaOJI0IeHNE, TOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBKEHHE THIIOTE3, SKCIIEPUMEHT I10 IPOBEPKE TMITOTE3,
o0BsicHEeHHE Ha0M0AaeMoro sBieHus. Onucanue GU3nYecKuX SBJICHUI ¢ OMOIIBI0 MOIETICH.

JdemoncTpanuu

1. MexaHnnueckue, TEII0BbIC, IEKTPUUECKUE, MATHUTHBIE, CBETOBBIEC SIBJICHUS.

2. ®usnueckue npruOOpsI ¥ MPOLEAYPa IPSIMBIX H3MEPEHHI aHAJIOTOBBIM M IU(PPOBBIM IPUOOPOM.

JlaGoparopHbie padoThI U ONBITHI

1. Onpenenenue EHBI JSNCHUS MIKAIBl U3MEPUTEIHLHOTO Tpudopa.

2. 3mepeHue paccTosiHUi.

3. U3mepenne 00bEMa )KUIKOCTU U TBEPIOTO TENA.

4. OnpeneneHue pa3MepoB MaJlbIX Tell.

5. U3mepenue teMiiepatypsl IpU MOMOLLH KHJIKOCTHOTO TEPMOMETPA U TaTUMKA TEMIIEPATYPBHI.

6. [IpoBeneHue ncciaeaoBaHus M0 MPOBEPKE TMIIOTE3bI: JAIBHOCTD MOJETA IIApUKaA, ITYIIEHHOTO
TOPU30HTAIIBHO, TEM O0JIbllIE, YeM OOoJIblIe BbICOTA ITYCKa.

Pasznen 2. [lepBoHavaibHbIE CBEIE€HUS 0 CTPOCHUU BellleCTBA

CtpoeHue BellecTBa: aTOMbl U MOJIEKYJIbL, UX pa3Mepbl. ONBITHI, J0Ka3bIBAIOIINE JUCKPETHOE CTPOECHUE
BelecTBa. OMNbIThI, JOKa3bIBAIOUIUE JUCKPETHOE CTPOCHHE BEILIECTBA.

JB>xenue yactull Bemectsa. CBsi3b CKOPOCTU JBMYKEHUS YACTHIL ¢ TeMIiepaTypoil. bpoyHoBckoe
nBukeHue, 1M dys3us. BzaumonelicTBrue 4acTull BeIeCcTBa: NPUTSHKEHNE U OTTAJIKUBaHUE.

ArperaTHble COCTOSIHHSI BEILECTBA: CTPOCHHE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTAIIMYECKUX) Tell.
B3anmocBsi3p Mex1y CBOMCTBAMH BEIIECTB B PA3HBIX arperaTHbIX COCTOSIHUSIX U UX ATOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHMI BOJbI. B3anMOCBSI3b MeXIy CBOWCTBaMU BEIIECTB B
pPa3HbIX arperatHbIX COCTOSIHMSIX M WX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX
cocTostHUM BOJIbI. OCOOEHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.

JdemoHcTpauuu

1. HaGmroieHue OpOYHOBCKOTO JBMXKEHUS.

2. Habmonenue nuddysum.

3. Habnronenue siBineHUi, OOBSICHSIIONINXCS TPUTSHKEHUEM HITH OTTAIKUBAHUEM YaCTHI] BEIIECTB.

JlaGoparopHbie padoTbI ]| ONBITHI

1. Ouenka quamerpa aToMa METOJIOM PSAIOB (C UCHoNb30BaHueM doTorpaduii).

2. OnpBITHI O HAOTIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO TEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKEHHUSI.

Paznen 3. JBu:xeHue U B3aUMO/IeiCTBUH

Mexannueckoe ABM>keHHE. PaBHOMEpHOE 1 HepaBHOMEpHOE JiBHKeHnEe. CkopocTh. CpeHss CKOPOCTh NpU
HEpPaBHOMEPHOM JBMKEHHH. Pacdy€r myTu U BpeMeHH BHKeHUsl. PaBHOMEpHOE 1 HEpaBHOMEPHOE JIBUYKEHHE.
Cxopoctb. CpenHsisi CKOPOCTh IIPU HEPABHOMEPHOM ABM)KEHHMH. Pacu€r myTu U BpeMEHHU JBUKECHHUS.



SBenne uHepMu. 3aKOH MHEpUUU. B3aumoneicTBUe Ten Kak MpUYMHA U3MEHEHUS CKOPOCTU JABUKECHUS
Ten. Macca kak Mepa HHepTHOCTH Teuna. [ImoTHocTh BemecTBa. CBs3b INIOTHOCTH C KOJTMYECTBOM MOJIEKYJI B
enuHUIE 00BEMA BEIIECTBA.

Cuna xak xapakTepucTHka B3aumozeictBus ten. Cwiia ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl
MOMOUIBIO TUHAMOMETpa. SIBieHue TAroTeHus u cuia TsokecTd. Cuma Tshxectd Ha apyrux mianerax (MC).
Bec Tena. HeBecomocts. CnokeHue cuil, HalpaBJIeHHbIX 110 0J1HOM npsiMoil. PaBHozelcTByromas cuit. Cuna
TpeHus. TpeHue CKOIBKEHHs M TpeHue 1oKkost. Tpenue B mpupoae u texuuke (MC).

JdemoHcTpanuu

1. HabmoieHue MexaHu4ecKoro JABUKCHUS Tea.

2. I3mepeHune CKOpOCTH MPSIMOJIIMHEHHOTO IBUKECHUSI.

3. HaGnronenue siBeHUS HHEPITUU.

4. HabnroneHne U3MEHEHHUS! CKOPOCTH IPU B3aUMOJICHCTBUU TEJl.

5. CpaBHeHHUE Macc MO B3aUMOJECHCTBUIO TEJL.

6. CnoxeHue cuJjl, HalpaBJIEHHbIX 110 OJHON IPSIMOM.

JlaGoparopHbie padoThI ]| ONBITHI

1. OnpeneneHue CKOPOCTH PABHOMEPHOI'O JABMXKEHMS (ILIApHUKA B )KUJIKOCTH, MOJAEIH 3JIEKTPUUECKOIO
ABTOMOOWJIS U T. 11.).

2. OnpeneneHue CpeIHEe CKOPOCTU CKOJIbKEHUS OpycKa WIIH IIapuKa MO0 HAKJIOHHOW IJIOCKOCTH.

3. Onpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnbITHI, IEMOHCTPUPYIOILINE 3aBUCHUMOCTb PacTsLKEHU (AeopMaliii) NPYKUHBI OT MPHII0KEHHON
CHUIBI.

5. OnbIThI, AEMOHCTPUPYIOIIKE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHMSI OT BECa Tela U XapakTepa
COIPHUKACAIOLINXCS MTOBEPXHOCTEH.

Paznen 4. JlaBiaenue TBEPIABIX TeJI, JKUJKOCTEH " ra3oB

Jasnenue. CiocoObl yMEHBIICHUS U yBETUYECHUS aBieHus. J[aBneHue ra3a. 3aBUCUMOCTD JIaBIICHHS Ta3a
ot 00béMa, Temneparypsl. [lepenada qaBneHus: TBEPABIME TeJIaMH, KHUIKOCTIMHU U razamu. 3akoH [lackas.
[TneBMaTH4ecKkre MalIMHBI. 3aBUCUMOCTh JABJICHHS KHUAKOCTU OT TIyOMHBI. [ uapocTaTuuecKkuil mapaaokc.
CooOuratomuecs cocyzbl. ' napaBinyeckue MEXaHU3MBbI.

ATtMmocdepa 3emian u aTMocdepHoe AaBiaeHue. [I[puunHbl cylecTBOBaHHS BO3YIIHON 000104KH 3eMIIH.
OmneiT Toppuuennu. M3mepenne atMocpepHOro JaBieHHs. 3aBUCUMOCTb aTMOC(EpHOro JaBJIE€HUS OT
BBICOTHI HaJl ypoBHEM Mopst. [IpubGops! amst m3Mepenust arMochEpHOTo AaBIEHUSI.

JlelicTBHE KUKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJI0. BeITankuBaromnas (apxuMe0Ba) cuia. 3akoH
Apxumena. [InaBanue Ten. Bo3gyxomnnaBaHue.

JdemoHcTpanuu
. 3aBUCHMOCTb JIaBIICHUS Ta3a OT TEMIIEPaTyphl.

. [lepenaya naBiaeHUs )KUJKOCTHIO U Ta30M.
. Coobmmaromnumecs: CoCy/bl.
. 'mapaBinueckwmii npecc.
. IlposiBnenue neiicTBus aTMOC(HEPHOTO AABICHHUS.
. 3aBUCUMOCTb BBITAJIKUBAIOLIEH CHIIBI OT 00bEMA MOTPYKEHHOM YacTH Tena U TUIOTHOCTH KHUIKOCTH.
. PaBeHCTBO BBITAIKMBAIOIIEH CHIIBI BECY BHITECHEHHOM JKUKOCTH.
. YcroBue miaBaHus Ted: MJIaBaHUE WK NOTPYKEHHE Tel B 3aBUCUMOCTH OT COOTHOILIEHUS TIIOTHOCTEHN
TeJa U KUJKOCTH.
JlaGoparopHbie padoThl U ONBITHI
1. UccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIE OT 00bEMa MOrpyKEHHOM B KUIKOCTh YacTH Tefa.
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2. OnpeneneHye BHITAIKMBAIOLIEH CUJIbI, AEHCTBYIOLIEH HA TENO, OIPYKEHHOE B JKUIKOCTD.

3. I[IpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIIEH CUJIbI, IEHCTBYIOIIECH HA TEJIO B )KUIKOCTH, OT MaccChl Tena. 4.
OnbITHI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTh BBITAJIKMBAIOIIEH CHIIBI, TEHCTBYIOLIEH HA TEIO B )KMIKOCTH, OT
00BbEMa MOrpyKEHHOM B )KUIKOCTh YACTH T€JIa U OT MJIOTHOCTH KUAKOCTH.

5. KoncTpyrpoBaHue apeoMeTpa Wiid KOHCTPYUPOBAHUE JIOJIKU U ONIPEAENIEHUE €€ TPY30I0AbEMHOCTH.

Pa3zgea 5. Pabora 1 MOIIHOCTH. DHEPrus

Mexannueckas pabota. MOIHOCTb.

[TpocThie MexaHU3MBI: phIyar, 0J0K, HaKJIOHHAs IUIOCKOCTb. [IpaBuiio paBHOBecus pbruara. [lpumenenue
MpaBujia paBHOBECHUs] pbluara K OJioKy. «3osoToe mpaBuio» Mexanuku. KIIJ mpocTbix MexaHU3MOB.
[IpocTeie MexaHU3MBI B OBITY U TEXHHKE.

Mexanuueckas sHeprus. Kunerndeckas 1 noreHuuanbHas sHeprus. [IpeBpaiienue oqHoro suaa
MEXaHWYECKOM PHEPIUU B APYroi. 3aKOH COXPAHEHHUS SHEPTUU B MEXAHUKE.

JdemoncTpauuu

[Ipumepsl MPOCTHIX MEXAHU3MOB

JlaboparopHble padoThbI U OIBITHI

1. Onpenenenue paboThI CHIIbI TPEHUS MIPU PABHOMEPHOM JIBIXKEHUU Te€Ja 0 TOPU30HTAIBLHOM
MTOBEPXHOCTH.

2. UccnenoBanue yciioBUl paBHOBECHUS phluara.

3. Usmepenne KII/] HakTOHHOM MIIOCKOCTH.

4. N3ydeHue 3aKkOHa COXPAHEHUSI MEXaHUYECKOW SHEPTUH.

8 KVIACC

Pa3znen 1. TenaoBble fAIBJICHUSA

Monenu TBEpAOTO, KUAKOTO U ra3000pa3HOro cocTossHui BeulecTBa. Kpucrannnyeckue u aMmop@Hblie Telna.
OObscHeHrE CBOMCTB ra3oB, )KUJIKOCTEH U TBEPABIX TENl HA OCHOBE MOJOKEHUIN MOJIEKYIIPHO-KUHETUYECKOM
teopun. CMauyrBaHUe U KallWJUIApHBIE siBJIEHUS. TerioBoe paclIupeHue U CxaTHe.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEILIOBOTO ABUKEHUS YACTHULL.

Buyrpennss sneprust CiocoObl U3BMEHEHUsI BHYTPEHHEW 3HEPIUU: TEeIUIONepeaada U COBEpIIeHnEe paboThI.
Bunel Temnonepenayn: TEMIONPOBOIHOCTD, KOHBEKLINS, U3ITyUECHHE.

KonunuectBo TennoTel. Y aenbHas TEIUIOEMKOCTh BelllecTBa. Tenaoo0MeH U TEIIOBOE paBHOBECHE.
VYpaBHenue temnoBoro Oananca. [InaBineHne W OTBepAeBaHUE KPUCTAIMYECKUX BEIIECTB. Y elbHas
teriora iasneHus. [lapoodpazoBanue u kongencauus. Ucnapenne (MC). Kunenue. ¥YaenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyphl KUTIEHUSI OT aTMoc(epHOoro naBieHus. BraxHocTh Bo3ayxa.

OHeprus TomMBa. Y ieJbHasl TEMJI0Ta CrOPAHHUS.

[Tpunnmmner pabots! TemnoBbix Asurareneit. KI1/] termmoBoro neurarens. TerioBble ABUTaTeNH U 3allyiTa
okpy:xaromeit cpeapl (MC). 3akoH coxpaHeHus U MpeBpalleHNs SHEPTUU B TerIoBbIX nporeccax (MC).
JdemMoHcTpanuu

l. Habmonenune OpOYHOBCKOTO JIBUKEHUS
2. Habmtonenue i dy3un
3. Habmonenue SBJICHU I CMauuBaHHUSI " KaITMJUTSIPHBIX SIBIICHHUI
4. Habmronenue TETJIOBOT'O pacupeHus TeJ
5. I3MeHeHne naBieHus ra3a Mpu U3MEHEHHH 00bEMa M HarpeBaHWU WIIH OXJIAKICHUH
6. ITpaBuna U3MEpEeHus TEMIIepaTyphbl
7. Bunnl TEIIONEepeIauur
8. OxuytaxieHue MpH COBEPILIEHUH pabOThI



9. HarpeBanwue nipu COBEpIIEHUH pabOThl BHEIITHUMH CHUIIAMH
10. CpaBHeHue TEIJIOEMKOCTEN pa3jIMYHBIX BEILECTB
11. HaOmronenne KHAIIECHUSA
12 .HaOnroneHue ocTossHCTBA TEMIIEPATYphl IPH TUIaBJICHUU
13. Moaenu TEIUIOBBIX ABUTATEIIEN

JlabGopaTopHbie padoThl U ONBITHI

1. OnbIThI 1o 0oOHapyKEHHUIO JeicTBUS cuI MOJIEKYJISIPHOTO NPUTSHKEHUS
2. OnebIThI o BBIPAILMBAHUIO KPHUCTAJUIOB ITIOBapEHHOMN COJIH WU caxapa
3. OmpiTel 1O HAOJMIONEHUIO TEIUIOBOIO pACHIMPEHHUs Tra30B, IKHUAKOCTEH W TBEPABIX Tel
4. Omnpenenenue JABJICHUS BO3/IyXa B OamoHe HInpuIa

5. OnbIThl, AEMOHCTPUPYIOLIME 3aBUCUMOCTh JIaBJICHHUS BO3[yXa OT €ro o0bEMa W HarpeBaHUs WU
OXJIKICHUS

6. [IpoBepka TUnoOTE3bl TMHEWHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA XKUAKOCTU B TEPMOMETPHUUECKON TpyOKe
oT TEeMIIepaTypbl

7. Habmonenue u3MeHeHUs] BHYTPEHHEH SHEPruu Tella B pe3ysbTaTe Terionepeaadyd u paboThl BHEUTHUX
970

8. HccrnenoBanuwe siBI€HHMS TeImsIoOOMEHa TIpU CMEUIMBAHUM  XOJOJHOM H  TOpsueil  BOJBI

9. OrmpeneneHue KOJMYECTBA TEIUIOTHI, IIOJIYyYEHHOTO BOJOM HpU TEIJIOOOMEHE C HarpeTbiM

METaTTHYECKUM WTTHIPOM
10. Omnpenenenue yIEIbHOU TEIII0EMKOCTH BElIECTBa
11. HccnenoBanue nporecca UCTIapEHHUS
12. Onpenenenue OTHOCHUTEJIbHOU BJIQXKHOCTH BO3/yXa

13. Onpenenenue yienbHOM TEIUIOTHI IJIABIEHUS JIbAA
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI

Onextpuzanys Ten. J[Ba posa 31eKTpuUecKux 3apsaaoB. BzaumoseiictBue 3apspkeHHbIX Tell. 3akoH Kynona
(3aBUCUMOCTD CHJIBI B3AUMOJECUCTBHUS 3apsSyKEHHBIX TEJl OT BEJIMUYUHBI 3aps/I0OB U PACCTOSHUS MEX1y TE€JIaMu).

OnexTpudeckoe nosie. Hanpspk€HHOCTH 37eKTpudeckoro nosis. IpuHun cyneprno3unum 31eKTpUUecKuX
moJiek (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsaoB. DIeMeHTapHbIH dnekTpudeckuii 3apsaa. Ctpoenue aroma. [IpoBoHuKH
U AUDJIEKTPUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOT0 3apsijia.

ONeKTpUYECKUi TOK. YCJIOBUS CYIIECTBOBAHUS SJIEKTPUYECKOrO TOKA. VMICTOYHHMKHM IMOCTOSIHHOTO TOKA.
JlecTBUSI 3NIEKTPUUECKOTO TOKa (TEIJIOBOE, XMMHYECKOE, MAarHUTHOE). DJIEKTPUYECKHI TOK B )KHMJIKOCTSIX
U razax.

Onekrpuueckas nemnb. Cuia Toka. DnekTpudyeckoe HanpspkeHue. CopoTUBIEHHE TPOBOJIHUKA. Y IEIbHOE
COIIPOTHBIIEHUE BellecTBa. 3akoH OMa Jutst ydacTka uemnu. [locnenoBaTenbHoe U napajuielbHOe COeTMHEHNE
MIPOBOJTHUKOB.

PaboTa 1 MOIITHOCTH JEKTPUUECKOro ToKa. 3akoH Jlxoynsi— JleHna. DinekTpuyeckue Lenu U NoTpeOuTenu
aNeKTpUuYecKkoil sHepruu B ObITy. KopoTkoe 3amMblkaHUE.

[TocrostHHble MarHuThl. B3anMopelcTBHE MOCTOSHHBIX MAarHuToB. MarHuTHOe mose. MarHuTHOe mose
3eMJIM M €r0 3HAadeHHe Ui KU3HM Ha 3emiue. Onbeit Opcrena. MarHuTHOE MoJIe AJIEKTPUYECKOTO TOKA.
[TpumMeHeHHe >IeKTPOMarHuTOB B TeXHUKe. J[eiCTBME MarHUTHOTO TOJIS Ha IPOBOJHHUK C TOKOM.
DNeKTpoABUTaTE b IOCTOSIHHOTO TOKa. Mcronb30BaHuE 37IEKTpOIBUTATENIeH B TEXHUUECKUX YCTPOHCTBAX U
Ha TPaHCIIOPTE.

Omnbrter @apages. SABnenue anexkTpoMaruuTHON HAYKIUHU. [IpaBuso Jlenma. Dnexkrporeneparop. CriocoOs
MOJTyYEeHHUS DIIEKTPUUYECKON SHEPTUHU. DIIEKTPOCTAHIIMN Ha BO30OHOBIISIEMbIX UCTOUHUKAX SHEPIUH.



JdemoHcTpauuu

23.

OnexTpuzanus Tel

JIBa poja »BIEKTpUYECKHX 3apsiioB W B3aWMOJICUCTBHE 3apSKEHHBIX T
YerpoiicTBo u JIEHCTBHE JIEKTPOCKOIIA
DJIeKTpoCcTaTUYeCKas WHYKIUS

3aKkoH COXpaHEHUs ANEKTPUUECKUX 3apsJi0B

[IpoBoHMKH u JURJIEKTPUKU

MoaenupoBanue CHJIOBBIX JIMHUN 3JIEKTPUYECKOTO noJIs
Hcrounukn ITOCTOSIHHOT'O TOKa

[enicrus 3JIEKTPUYECKOIO TOKa

DIIEKTPUYECKUI TOK B JKUJKOCTH
I'azoBbIi1 paspsn

N3mepenne CHUIBI TOKa aMIIepMETPOM
Usmepenue 3IEKTPUUYECKOTO HaIpsHKEHUS BOJIbTMETPOM
Peocrar u MarasuH CONPOTUBIICHUI
BsaumoneiicTeue MOCTOSIHHBIX MarHuToOB
MogaenupoBaHrue€  HEBO3MOKHOCTH  Pa3/ICJICHUsI  IOJIOCOB MarHura
MopenupoBanue MAarHUTHBIX IOJICH MMOCTOSIHHBIX MarHuToOB
OmbIT Opcrena

MaruutHoe oJie TOKA. DJIeKTPOMarHuT
JleicTBue MardHuTHOTO TOJIS Ha MPOBOJIHUK c TOKOM
DIIEeKTPOABUTATEIb IIOCTOSIHHOT'O TOKAa
Hccnenosanme SIBJICHHS 3JIEKTPOMArHUTHOMN WHIYKIUU
OnbIThbI ®Papanes

24. 3aBUCUMOCTH HamnpaBlIeHUS UHAYKIIMOHHOTO TOKa OT YCJIOBMIA €r0 BO3SHUKHOBEHHS
25. DIeKTpOreHepaTop MOCTOSHHOTO TOKa
JlabopaTopHbie padoThl U ONBITHI

l. OneITel 1O  HAOMIOAEHWIO DJIEKTPU3alMK Tl HUHAYKIMEHW W TOpU  CONPUKOCHOBEHHH
2. HccnenoBanne  NEHCTBUSA — DJIEKTPUYECKOTO  IOJNSI  HA  NPOBOJHUKM W AMDJIEKTPUKHU
3. Co6opka " MpOBEPKa paboThI AIEKTPUIECKOM 1enu MOCTOSTHHOTO TOKa
4. N3mepenune u peryJInpoBaHue CHJIBI TOKa
5. N3mepenune " peryiaupoBaHue HaIpsKEHUS
6. MHccnenoBaHue 3aBUCUMOCTH CHJIBI TOKa, MAYILETO YEPE3 PE3UCTOP, OT CONPOTUBIICHMS PE3UCTOPA U
HaIpsHKEHUs Ha pesucrope
7. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD MIEKTPUYECKOTO COITPOTUBIIEHHS POBOIHUKA OT €T0 JIIMHBI,
II0LIa I MOTIEPEYHOT 0 ceueHus u MaTepuaia
8. IIpoBepka mpaBuia CIOXEHHsI HAPSHKEHUM IIPU MOCIEA0BATEIbHOM COEJUHEHHM JBYX PE3HCTOPOB
9. [IpoBepka mpaBuna [uis CHIBI TOKa TMpH MapajUIeIbHOM COEIUHEHUU PE3UCTOPOB
10. Onpenenenue paboThI AIEKTPUUECKOTO TOKa, HUJIYLIETO 4yepes pE3UCTOP
1. Onpenenenne MOITHOCTH AIEKTPUIECKOTO TOKA, BBIJICIIIEMON Ha pesucrope
12. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYLIErO YEpe3 JIAMIIOUKY, OT HANpsOKEHWs Ha Heu
13. Onpenenenne KII/ HarpeBaress
14. Hccnenosanue MarHMTHOI O B3aMMOJEICTBUSA MTOCTOSIHHBIX MarHuToOB
15. V3yueHue MarHUTHOTO TIOJISI TIOCTOSIHHBIX MAarHUTOB IMpPH UX OOBEIWHEHWH U pa3JesIeHuu

16. HccnenoBanue aeicTBus QJICKTPHUYCCKOI'O TOKA HAa MArHUTHYIO CTPCIIKY



17. OnpIThL, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHJIbI B3AMMOJICHCTBUS KaTYIIKA C TOKOM U MarHuTta Ot

CHUJIBI TOKa u HarpaBJIeHUs TOKa B KaTylIKe
18. N3yuenue NEUCTBUA MAaTrHUTHOTO OJIA Ha MPOBOJHUK C TOKOM
19. Koncrpynposanue 51 H3y4YeHUe paboThI AJIEKTPOABUTATEISA
20. N3mepenne KIIg 3JIEKTPOJIBUTATEIIbHOMN YCTaHOBKH

21. OmnpIThl 110 UCCIIEJOBAHUIO SBJICHUS 3JEKTPOMAarHUTHON MHAYKLIMU: HCCIEAOBAHHUE U3MEHEHMM
3HAYEHUS U HAIIPaBJIICHUs NHIYKIIMOHHOTO TOKA.
9 KJIACC

Pa3zgen 1. Mexannueckue siBJICHUSA

Mexanuueckoe aBuxeHue. MarepuaibHasa Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXAHUYECKOTO
IOBYOKCHMs. PaBHOMEpHOE NpsSMOJIMHENHOE JABM)KEHHE. HepaBHOMEpHOE NPSMOJIIMHENHOE JIBH)KCHHUE.
CpenHsisi ¥ MTHOBEHHAsl CKOPOCTh TeJla IIPU HEPABHOMEPHOM JIBH)KEHUU.

Yckopenue. PaBHOyckopeHHOe mpsiMonuHEHOe nBmwkeHue. CoOomHoe mnangenue. OnbiTel [anmumes.

PaBHOMepHOE ABIKEHHE 110 OKpYKHOCTH. [leproa u yacrora obpamenus. Jlnaelnas 1 yriaoBas CKOPOCTH.
IlenTpOCTpEMUTENBHOE YCKOPEHHUE.

IIepsb1ii 3axkon Herotona. Bropoii 3akon Herotona. Tperuit 3akoH Herorona. [Ipuanyn cynepnosunnu
CHIL

Cuita ynpyroctu. 3akon ['yka. Cuma TpeHUsI: cuia TPEHUs CKOJIbKEHUS, CUjla TPEHHS TTOKOS, APYTHE BUIBI
TPEHHUS.

Cuna TSXKECTH U 3aKOH BCEMHPHOT'O TATOTEHUS. Y CKOpEHHE CBOOOAHOrO najeHus. [IBMKeHHe MIaHeT
Bokpyr Connna (MC). IlepBast kocMuyeckasi ckopocTb. HeBecoMoCTh U IeperpysKu.

PaBHOBecue MaTepuanbHON TOUKHA. AOCOTIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tella C 3aKPETUIEHHOM
OCbI0 BpauieHus. MomeHT cuibl. LIeHTp TshkecTn.

Nmnynbe tena. M3menenue umnynsca. mnynesc cuibl. 3aKoH coxpaHeHus: uMiyibca. PeaktuBHoe
nsuxenne (MC).

Mexanuueckasi pabota 1 MOIHOCTE. PaboTa cui TshKecTH, ynpyroct, TpeHust CBsi3b SHEPTUU U PaOOTHI
[loTreHunanpHas SHEprus Teya, MOAHATOrO HaJ MOBEPXHOCTHIO 3eMid. [loTeHImanbHass SHEPrus CKaTou
npyxuHbl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOW SHEPTUU. 3aKOH COXPAHEHUS MEXaHUYECKON
JHEPIUH.

JdemoHcTpauuu
l. HaGnroneHne  MeXaHMYECKOrO JIBUXKEHHMsS Tella OTHOCHTENIbHO  pasHbIX Tell  OTcuéTa
2. CpaBHeHUE ITyTeW U TPACKTOPUHN ABUKEHUS OJHOTO U TOTO K€ Teja OTHOCUTEIBHO Pa3HbIX TEJ OTCUYETa
3. H3mepenue CKOPOCTH u YCKOpEHUS IIPSIMOJIMHEMHOT O JBUKCHUS
4 Hccnenosanue IIPU3HAKOB PaBHOYCKOPEHHOI'O JIBUKECHUS
5. Habmonenune JIBUKCHHUSI Tena o OKPYKHOCTH
6. HaOmroneHne MexaHMUYECKHUX SBJICHMH, NPOMCXOASIIMX B cuctemMe oTcuéra «Tenexka» mnpu eé
PaBHOMEPHOM " YCKOPEHHOM JBUKECHUH OTHOCHUTEIIEHO KabuHeTa buzuku
7. 3aBUCHMOCTh YCKOpPEHHMs Tejla OT MacChl Tela W JEHCTBYIOIIEH HAa HEro  CHIIbI
8. Habmonenue paBeHCTBa cuII npu B3aMMOJEHCTBUU TeN
9. N3menenne Beca Tena npu YCKOPEHHOM JBAKEHUH
10.ITepenaua UMITyJIbCa pu B3aUMOJECHCTBUI TEN
11.IlpeobpazoBanus JDHEpPrUuU IpU B3aUMOJECHCTBUN Tell
12.Coxpanenue UMITyJIbCa npu HEYNpyrom B3alMOJIEICTBUH
13.Coxpanenue HMITyJIbCa pu abCoI0THO YOPYroMm B3aUMOJICVCTBUHU

14.HabntoieHre peakTUBHOTO JIBMXKEHUS



15.Coxpanenue MEXaHUYECKOU SHEpPruu npu CBOOOTHOM MaJICHUU

16. CoxpaHeHre MEXaHUUYECKOM SHEPTUU IIPU JIBUKEHUU Te€Ja MO JEHCTBUEM NIPYKUHBI

JlaGopaTropHbie padoThI ]| ONBITHI

1. KoHcTtpyupoBaHue TpakTa JijIsl pa3roHa U JaJIbHEHIIEro paBHOMEPHOT'O IBUKEHUS IIAPUKA WIH TEJIEKKU

2. OmpexeneHue cpeiHel CKOPOCTH CKOJIbXKEHUS OpycKa WU IBUXKEHUS IIapHKa 110 HAKJIOHHOM MIIOCKOCTH

3. OmpenencHue YCKOPEHHUsl Tejla IPU PABHOYCKOPEHHOM JIBJKEHHUH I10 HAKJIOHHOM IUIOCKOCTH

4. HccnepoBaHue 3aBUCMMOCTH IYyTH OT BPEMEHU NpPU PaBHOYCKOPEHHOM JABM)KEHHUU O€3 HavyalbHOM
CKOpPOCTH

5. IlpoBepka runoTe3bl: €Ciau NPy PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 HauyalbHOW CKOPOCTH ITYTH OTHOCSATCS
KaKk  psii HEYETHBIX  4YMCEI, TO  COOTBETCTBYIOUIME  IPOMEXYTKH  BPEMEHU  OJHMHAKOBBI

6.  HccnenoBaHue 3aBHCHUMOCTH CHUJIbI TPEHHUS CKOJBXEHHS OT CHJIbl HOPMAJbHOTO JaBJICHUS

7. Omnpenenenue ko3 dunreHTa TpeHus CKOJIbKCHHS

8. Onpenenenue HKECTKOCTH MIPY>KUHBI

9. Ormpenenenrie pabOTHl CUJIBI TPEHUS MPU PABHOMEPHOM JABMKEHUU Tejda MO TOPU3OHTAIBHOMN
MTOBEPXHOCTHU

10.0Omnpenenenne pabOThl CUJIBI YOPYTOCTH TPH TMOABEME Tpy3a C UCIOIH30BAHMEM HETIOJBUYKHOTO U
MOJIBH>KHOTO OJI0KOB

11.13yueHune 3ak0Ha COXpaHEHUs SHEPTUU
Pa3pen 2. Mexann4yeckue K0Je0aHUA M BOJHBI

Konebarenproe nuxenne. OCHOBHBIE XapaKTEPUCTHKHU KOJIeOaHHI: TEPHUO/I, 9aCTOTa, aMILTUTY/A.
Matematuueckuil U NpyKUHHBIN MasTHUKH. [IpeBpaliieHne sHepruu npu KojaedaTeIbHOM ABUKECHUU.
3aryxaromue Koyiebanus. BwiHykneHHble koneOanus. Pezonanc. Mexanunyeckne BosHbL. CBolicTBa
MexaHH4ecKux BOJH. [Ipo/ionibHbBIE U TTOTepevHbIe BOJHBI. J{JI1HA BOJIHBI M CKOPOCTH €€ PaclpoCTpaHEeHHUSL.
Mexanuyeckue BOJIHBI B TBEPIOM Teie, ceiicMuueckue BosiHbl (MC).

3Byk. ['poMKOCTb 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IH(ppa3ByK U yIbTpa3BYK.

JdemMoHcTpauuu

1. Habmronenue koneGaHuii Tea Mo ASHCTBUEM CHUJIIBI TSXKECTU U CUJIBI YIIPYTOCTH

2. HaOmogenwe  kosnebaHuil  rpy3a Ha HUTH M Ha  IPYXKHUHE

3. Habnronenue BBIHYKIEHHBIX Kose6aHui U pe3oHaHca

4. PacmpocTpaHeHuHe TPOAOIBHBIX U TONEPEYHBIX BOJH (HA MOJENHN)

5. Habmonenue 3aBHCHUMOCTH BBICOTBI 3ByKa oT 4acTOTBI

6. AKyCTHUECKHI pe30HaHC

JlaboparopHble padoTbI U OIBITHI
l. Onpenenenue Y4acTOTHI u nepuoja Kose0aHui MaTeMaTHYeCKOIo MasiTHUKa
2. Omnpenenenue 4acTOTBI u nepuoja Kose0aHui IPYKUHHOTO MasTHHUKA

3. UccnenoBanue 3aBUCUMOCTH NIEpHUOIa KOJIeOaHU MOJBEIIEHHOTO K HUTHU IPy3a OT JTMHBI HUTH 4.
HccnenoBanue  3aBUCHMMOCTH  IE€pUOja  KOJleOaHMH MPYKHHHOTO MasTHHUKAa OT Macchl TIpy3a
5. IlpoBepka HE3aBUCUMOCTH NepHO/ia KoJieOaHH rpy3a, MOBEIIEHHOI0 K HUTH, OT Macchl rpy3a 6.
OmnbITHI, AEMOHCTPHUPYIOILME 3aBUCUMOCTh MepHoa KoJeOaHUil Npy>KUHHOIO MasiTHUKa OT Macchl Ipy3a M
XKECTKOCTH NPY>XUHBI
7. U3Mepenne yckopeHus: CBOOOHOTO MaIeHUS
Paspgen 3. DiieKTpOMAarHuTHOE 1M0JI€ U 3JIEKTPOMATHUTHbIE BOJTHBI



DJIEKTPOMArHuTHOE MoJie. DIEKTPOMAarHuTHbIE BOJIHBI. CBOMCTBA 3JIeKTpoMarHuTHHIX BOJH [llkana
3JIEKTPOMArHUTHBIX BOJIH. MCrio/Ib30BaHUE AIEKTPOMArHUTHBIX BOJIH AJISI COTOBOM CBSI3H.

DJeKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

JdemMoncTpanuu

1. CBolicTBa 31€KTPOMArHUTHBIX BOJIH

2. BonHoBBIE CBOICTBA CBETA

JlaGopaTopHble padoThI U ONBITHI

1. 3yueHne CBOWCTB 3JEKTPOMATHUTHBIX BOJIH C TIOMOIIBI0 MOOMIIBHOTO TenedoHa
Pa3nen 4. CBeToBbIe AIBJICHUSA

JlyueBas monens cBera. Mcrounuku ceera. [IpsimonuneiiHoe pacripoctpanenue cera. 3atmenus ConHua u
Jlynel. Otpaxkenue ceta. [1mockoe 3epkano. 3aKoH OTpakeHHUs CBETA.

[Ipenomiienne cBera. 3akoH npesnomieHus cBeta. [lonHoe BHyTpeHHee oTpaxeHue cBeTa. Mcnonab3oBanue
MIOJIHOTO BHYTPEHHETO OTPaKCHUS B ONITUYECKUX CBETOBOJIAX.

Jlunza. Xonx mydelt B mmH3e. OnTudeckas cucrema ¢goroanmnapara, Mukpockomna u teneckomna (MC). I'ma3
KaK OITHYecKas cucreMa. bim3opykocTs U 1aabHO30PKOCTb.

Paznoxenue 6enoro ceera B cekTp. OnbiTel HetoToHa. CrokeHue crieKTpalibHbIX 11BETOB. Jlucnepcus
CBeTa.

JdemoHcTpanuu
[IpsimonuHeitHOE pacpocTpaHeHHEe CBETA.
OTtpaxkeHue cBera.
[Tonyuenue n306paxeHuit B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomienue ceera.
Onruueckuii CBETOBO/I,.
Xox myueil B coOMparolel JIMH3e.
XoJ 1ydeil B paccenBarollel JTUH3E.
[Tonyuyenne n300paxeHU ¢ TOMOIIBIO JINH3.
[Tpunatmn neiicTBus Goroanmnapata, MUKPOCKOTA U TEJIECKOIIA.

10.Monens riasa.

11.Pa3znoxxenue 6e10ro cBeTa B CIEKTP.

12.ITomy4yeHue 6€10ro CBETa MPH CIOKEHUU CBETA PAa3HBIX IIBETOB.

JlaboparopHble padoThI U OIBITHI

1. ccnenoBanue 3aBUCUMOCTH yIJla OTPa)KE€HHUsI CBETOBOIO JIyda OT yIJia NaJeHHUs.

2. V3ydyeHue xapakTepuUCTHK N300pakeHUs MpeIMeTa B TNIOCKOM 3epKalie.

3. UccnenoBanue 3aBUCUMOCTH yTJila IPEJIOMIIEHUS! CBETOBOTO JIyda OT YIJIa MaJeHHs Ha IPaHuLE «BO3AYyX—
CTEKJIION.

4. [Monyuenne  w300pakeHHid ¢  TOMOIIBIO  coOuparomeid  JHH3bI

5. Onpenenenre (HOKYCHOTO PacCTOSHUS M ONTHYECKON CHIIBI CO OMpArOIeii TNH3HI.

6. OnBITHI 110 Pa3NIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

7. ONBITHI 110 BOCTIPUSATHIO I[BETA MPEAMETOB IIPU UX HAOIIOICHNUN Yepe3 [[BETOBbIC (DUIBTPHI.
Paszgen S. KBanTtoBble siBJIeHUS

OmnsiTel Pezepdopaa u mnaneTapHas Mojeiab atoMa. Mojenb aroma bopa. Micniyckanue u mnorouieHue
ceera aroMoM. KBaHThI. JInHeWYaTbIe CIEKTPHI.

PagnoakTuBHOCTE. Anb(da, 6eTa u ramman3znydeHus. CTpoeHre aTOMHOTO siipa. HykimoHHast Moaens

VXN R WD —



aTOMHOTO siapa. M3oronsl.

PannoaktuBHble npeBpaienus. [lepuoa nmomypacnaga aTOMHBIX sAEp.

SAnepHble peakuuy. 3aKOHbBI COXpPaHEHMS 3apsAJ0BOIO U MAaCCOBIO YMCEN. DHEPTUs CBSI3U ATOMHBIX SJIEP.
CBs13p Macchl M 3Hepruu. Peaknuu cunTtes3a u nenenus saep. Ucrounnku sHeprun Conana u 38E31 (MC).

SAnepnas sHepretuka. JleicTBUs paAOaKTUBHbBIX U3JIyde€HUH Ha KuBble opraHuzMsl (MC).

JdemoHcTpauuu

1. CnexTpsl U3Ty4EHUS U TIOTIIOIICHHUS.

2. CexTpsl pa3IuyHbIX ra3oB.

3. CnexTp BoaoOpoIa.

4. HabmoneHne TpekoB B Kamepe Buibcona.

5. Pabota cuéTunka MOHU3HUPYIOIINX U3ITy4YCHHH.
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IloBTOpHTE/ILHO-0000 1A MOAY/Ib

[ToBTOpHUTENHEHO-0000IIAIOIINN MOTYIb TIPEIHA3HAYEH AJISl CUCTEMATH3AIUN U 0000IIeHUS TPEAMETHOTO
COJIEp’KaHUsl U OIbITa JIEATEIbHOCTH, IPUOOPETEHHOTO NPU M3YYEHHUU BCEro Kypca (pU3UKH, a TaKKe JUIs
noAroToBkU K OCHOBHOMY TOCY/IapCTBEHHOMY dK3aMeHY M0 (hU3HKe /Ui 00y4Jarounuxcs, BHIOPaBIIUX 3TOT
y4eOHBIH MpenMeT.

[Tpu m3ydyeHun NAHHOTO MOJYJS PEATU3yIOTCS M CUCTEMATU3UPYIOTCS BHUJBI JESTEIbHOCTH, HA OCHOBE
KOTOpBIX OOECHEUMBAETCS JIOCTHIKEHUE INPEIMETHBIX W METANPEAMETHBIX IUIAHUPYEMBIX pe3yJIbTaTOB
oOyueHnusi, GOpMHUpYETCs €CTeCTBEHHO-HAay4YHasi TPAaMOTHOCTh: OCBOEHUE HAYyYHBIX METOJIOB UCCIIEIOBAHUS
SBJIGHUN TIPUPOJBl M TEXHUKH, OBJAJACHUE YMEHUSMU OOBICHATH (PU3UUECKUE SIBICHUS, NPUMEHSSA
MOJIy4YE€HHBIEC 3HAHUSI, PEellIaTh 3a]]a4l, B TOM YHCIIe KaYeCTBEHHbBIE M SKCIIEPUMEHTAIIbHEIE.

[IpuHIMIIHATIBHO AEATETLHOCTHBIA XapAKTEP JAHHOTO pa3/ielia pealn3yeTcs 3a CYET TOTO, UTO YUalIUeCs
BBITIOJHSAIOT 3aJJaHUsl, B KOTOPBIX UM IPEUIaracTcs:

— Ha OCHOBE NOJYyYEHHBIX 3HAaHUHN Paclio3HaBaTh U HAYYHO OOBICHATh GU3NYECKUE SIBJICHUS B

OKpY Karolllel MPUPOJIE U IOBCETHEBHOM JKU3HY;

— HCIOJIb30BaTh Hay4yHbIE METO/IbI UCCIIEI0BaHUS (PU3NYECKUX SIBJICHUH, B TOM YHUCIIE JUIsl IPOBEPKU
TUIIOTE3 U MOJIy4YEHUSI TEOPETUUECKUX BBIBOJIOB;

— OOBSCHATHP Hay4yHblE OCHOBBI HamOOJIe€e BAXKHBIX JOCTHKEHUH COBPEMEHHBIX TEXHOJOTHH,
HanpuMep, MPAaKTHUYECKOrO MCIOIb30BAaHUS PA3JIMYHBIX MCTOYHMKOB DHEPrMM Ha OCHOBE 3aKOHA
MPEBpALIEHHS U COXPAaHEHMSI BCEX U3BECTHBIX BUOB SHEPTUU.

Kaxnas u3 TeM gaHHOro paszzena BKIIOYACT SKCIEPUMEHTAIBHOE HCCe0BaHue 00001aroero
xapakrtepa. Paznen 3aBepiiaeTcsi IpoBeIeHUEM AMArHOCTUYECKOM U OIIEHOYHON paboThl 3a KypC OCHOBHOM
LIKOJIBI.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

N3yuenne ¢uszuku Ha ypoBHE 0a30BOro 0o0IIEro oOpa3oBaHUs HAIPaBICHO HA JOCTHKCHHUE JTMYHOCTHBIX,
METaNpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JInaHOCTHBIE, METANPEMETHBIE U IIPEIMETHBIC PE3YJIbTaThl OCBOCHUS 00YYAIOIIUMHUCS C HAPYILICHUSIMU
onopHo-asurarensHoro annapara ®AOIT OO0 s oOydaronuxcsi ¢ HApyHICHUSIMU OTIOPHO-ABUTATEIbHOTO
anmapara (BapuanT 6.2) coorBeTcTBYIOT @I'OC OOO ¢ yueToM ux 0coObIX 00pa30BaTEIbHBIX TOTPEOHOCTEH.

JImaHOCTHBIE Pe3yabTaThl JOJKHBI MAKCUMAIILHO 00ECTICUNTh Colranu3anuo ooyyatommxces ¢ HOJJA
C y4eToM HX o0pa3oBaTeNbHbIX NOTPeOHOCTEH, (OpMUPYS Y HUX UHIUBUAYATbHO-TUYHOCTHBIE Ka4eCTBA U
colagbHbIe (KU3HEHHBIC) KOMIIETCHITNH. JINYHOCTHBIC PE3YJIbTAThI HAPSIMYIO CBSI3aHBI KaK C MPEAMETHBIMU
U METanpeAMETHBIMU pe3ylbTaTaMu, Tak U ¢ pe3ysbratamu ocBoeHus [1KP.

K »u3HeHHBIM KOMITeTeHITUSAM oOyuatonuxcs ¢ HOJIA mo BapuaHTy 6.2 MOKHO OTHECTH:

c(OpPMHUPOBAHHOCTh ~ HABBIKOB  IPOCTPAHCTBEHHOM U  COLHUAIBbHO-OBITOBOM  OPUEHTHUPOBKH,
MOOMIILHOCTD;

c(OpMUPOBAHHOCTh PEANBHBIX MPEACTABICHUI O COOCTBEHHBIX BO3MOMKHOCTSIX M OTIPaHUYCHHSIX
3JI0POBBSI, 0 HEOOXOTUMOM JKU3HEOOECTIEYeHUH, CIIOCOOHOCTH BCTYATh B KOMMYHHKAIIUIO CO B3POCIIBIMH IO
BOIIPOCaM MEAMIIMHCKOTO COMPOBOXKICHUS W CO3JaHHs CHEIHMANbHBIX YCIOBHH i mnpeObIBaHUS B
o0pa30BaTenpHON OpraHu3aluu, coo0IaTh O CBOMX HYX/aX U MpaBax B 00pa30BaTeIbHONU OpraHU3aIi;

c()OPMHUPOBAHHOCTh  COIMAILHO-OBITOBBIX ~ yMEHWH, HEOOXOJAWMBIX B  PYTHHHOM  JKU3HU
(camocTOATEIBHOE TIOCEUICHHE TyasleTa, Opranu3alus pabo4ero MecTa, IepeoieBanue Ha YPOK (PU3KYIbTYPbI
U JIpYTHE), HACKOJIBKO 3TO BO3MOXHO B KayKJIOM MHIMBUIyaJIbHOM cilydae pa3BuTus oOyuatomerocs ¢ HOJIA;

c(hOpMHUPOBAHHOCTh YMEHUSI 00paIIaThCs C MPOChOOI K OKPYKAIOIUM, OCOOEHHO B CUTYyallUuU, KOTJa
obyuatomuiics ¢ HOJIA nuieH BO3MOXHOCTH ce0si caMOCTOSATEIBbHO 00CITY)KHBATh, TIOJICPKATH Pa3roBOp,
KOPPEKTHO BBIPA3UTh OTKAa3, COUYBCTBUE, 0JIarolapHOCTh, UCIIOJIb30BaTh Pa3HbIE BAPHAHTHl KOMMYHHUKAIIUU
IUISL pEHICHUsT KaKOH-T100 MpoOIeMHON CUTYaInH;

c(hOpMHUPOBAHHOCTh OCMBICIICHHBIX MPEICTABICHUN O pealbHOW KapTUHE Mupa (COOII0IeHrnEe TPaBHI
0€30MaCHOCTH JKW3HEACATENHOCTH, YTOYHEHHE, pacIIMpeHHe, YIOpsJI0YMBaHUE TPEACTaBICHUH 00
OKpY>KaroIlleM MPUPOJTHOM H COITUAIIBHOM MHUPE U IPYTHUX);

c(OPMHUPOBAHHOCTh YMEHUS CAMOCTOSITENILHO U O€3011aCHO NIEpEBUTAThCS B 3HAKOMOM M HE3HAKOMOM
MPOCTPAHCTBE C MCMOIH30BAaHUEM CIIELUATHHOTO 000PYI0BaHUS;

chopMupoBaHHOCTh AU(PGHEPEHIIMPOBAHHBIX U OCMBICICHHBIX COTJIACHO BO3PACTy MpPEACTaBICHUN O
COLIMAJIbHOM OKPY)K€HUHU, IIEHHOCTSX M COIMAIbHBIX pOJNSAX (3HAHUE MPaBWJI U HOPM OOIIECTBEHHOTO
MOBEJICHHSI, MCIIOJIb30BAaHUE MX, YMEHUE OIICHWBATh CBOE COIMAIILHOE OKPYXXEHHE, YMEHHE HCIOJIh30BATh
MIPUHATHIE B OOIIECTBE COIMANLHBIC PUTYANBI U IPYTHX).

[Tpu MIPOEKTUPOBAHUU TUTAHAPYEMBIX pe3yJIbTaTOB peanu3yercs WH/IBUTyaJIbHO-
muddepeHIIMPOBaHHBIA TOAXOJ Kak OJWH U3 BEAyIIUX B Mporecce 00pa3oBaHUA OOYYaIOIIUXCS C
HapYIIEHUSIMHA OTIOPHO-BUTATEIILHOTO amapara.

[Ipy TpPOEKTUPOBAHWUU I[JIAHUPYEMBIX TPEIMETHBIX pPE3yJIbTaTOB IO OTACIBHBIM MpeAMeTaM
HEOOXOMMO YUUTHIBATh 0COOBIE 00pa30BaTEIbHBIC MOTPEOHOCTH OOYYAIOIMIUXCSl ¢ HAPYIIEHUSIMH OIOPHO-
JIBUTATEIIHLHOTO armapara: TpeOoBaHus K MPEIMETHBIM pe3yJibTaTaM IpH Hanuuuu y ooydaromuxcs ¢ HOJJA
OOBEKTUBHBIX OTPAaHHYCHUH 370POBBS MPETYCMATPUBAIOT BO3MOXHOCTH JIEMOHCTPAIMU OOyUJaIONTUMUCS
MPEeIMETHBIX PE3yAbTAaTOB C HCIOJB30BAHUEM JAOCTYIMHBIX MM BHUAOB JIEATEIHHOCTH B COOTBETCTBUHU C
WHIMBUIYATBHBIMU OCOOCHHOCTSIMH 3I0POBBSL.

JlommyckaeTcsi BO3MOKHOCTh: 3aMEHBbI YCTHOW (DOPMBI AEMOHCTpPALlMU Pe3yabTaTOB HA MUCHMEHHYIO U
HA00OpOT; CHIDKEHUS TpeOOBaHWU K O00BEMY M Ka4eCTBY YCTHBIX M NMHCHMEHHBIX PAa0OT TPH HAIHYUHU
OOBEKTUBHBIX OTPAaHUYEHUN 3IOPOBBS; HCIIOIB30BAHUE BCIIOMOTATENbHBIX TEXHUYECKHX CPEJICTB U
ACCHCTHBHBIX TEXHOJIOTHH (TIEPCOHAIBHBIC KOMITBIOTEPHI, TUIAHIIETH W JPYroe) JUisl MUChbMa; aJanTaridu
TpeOOBaHUH K OIEHUBAHUIO PE3YIHTATOB BBIMOJIHEHUS MUCHMEHHBIX PaboT (0COOBIN ydeT OmmboK muchMa);
CHIDKCHHUS TPeOOBAaHUH K Ka4eCTBY UTCHHS MPH HATUYUHA OOBEKTUBHBIX TPYTHOCTEH UTCHHS, HCKITFOUCHUS
TpeOOBaHUN K JEMOHCTpPAllMU TMPEAMETHBIX PEe3yJIbTaTOB B (OpMEe BBIPA3UTEIBHOTO YTCHHS HAW3YCTh,
nepeckasa, Oecenbl TMpPU OTCYTCTBHM TaKOW BO3MOXKHOCTH y OOYyYalolIUXCs; HCHOJb30BaHUS
BCIIOMOTATENIbHBIX CPEJCTB (peueBble U HEPEUEBBIC OMOPHI: CXEMBI, TUTAHBI U IPYroe) MpH MPEAOCTaBICHUH
OTBETOB B (popMe OOBEMHBIX MOHOJOTHYECKHX BBICKA3bIBAHMI; UCKIIOUEHUS TPEOOBAHUIN K I€MOHCTpAILIUU
MPEIMETHBIX PE3YIbTATOB B YACTH Pa0OThI C KOHTYPHBIMU KapTaMU MPHU OTCYTCTBHH TaKOW BO3MOXKHOCTH Y
0o0y4Jaronuxcs; MPOBEJACHUS BUPTYAIbHBIX JTAOOPATOPHBIX M MPAKTUYECKUX padoT (B yCIOBUAX HU(PPOBOH
00pa3oBaTeNbHON CPEJIbI).

[Inanupyemble pe3yabTaTbl OCBOCHHSI OOYYAIOIIUMUCS C HapYHICHUSIMH OIOPHO-IBUTATEIHHOIO



anmapata AOOII OOO pononustotcs pesynbraramu ocsoeHust MKP.

B pesynbrate n3yuenus Gpu3NKU Ha ypoBHE 6a30BOT0O 00IIeTO 00pa30BaHus y 00ydaronierocs: GopMupyroTcs
CIICAYIONINE JINYHOCTHBIE PE3YyJIbTAThI B YACTH:

1) naTpuoTHYeCKOro BOCIIUTAHUSA:

- YBOXXCHHE UHTEPECa K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUUCKON (DU3UUYECKON HAYKH;

- IICHHOCTHOE OTHOIIEHUE K TOCTHYKCHHUSAM POCCUMCKUX YUEHBIX-(DHU3UKOB;

2) rpa:KIaHCKOT0 M TYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTHBHOMY Pa3BUTHIO B OOCYXJICHUHU OOIIECTBEHHO 3HAYMMBIX M ATHYECKUX MPOoOJIeM, ¢
MPAKTUYECKUM MPUMEHEHHEM JOCTHKCHUH (PH3UKY;

- OCO3HAaHHE BaXXHOCTH MOPAIBHO-3THYECKUX TIPEOOPa30BaHUI B IEATECILHOCTH YIEHOTO;

3) 3cTeTH4YeCKOro BOCIIMTAHUS:

- BOCTIpUATHE 00Pa3110B (U3UIECKON HAYKH: UX IOCTPOCHUM, CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) 1EHHOCTH HAYYHOT0 MO3HAHHUA:

- OCO3HaHHME IIEHHOCTEN (PU3NUECKON HAyKH KaK MOIIIHOTO MHCTPYMEHTA ITO3HAHKS MHPA, OCHOB Pa3BUTHUS
TEXHOJIOTMH, BaXKHEHIIEW OCHOBBI KYJIBTYPBI;

- pa3BUTHE HAYYHOI JHOO03HATEILHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TeIbHOCTH;

5) popMupoBaHue KyJbTYPbI 310POBbS H IMOLMOHAJBLHOT0 HACTPOCHHS:

- OCO3HaHWE IIEHHOCTEH 0€30macHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJOTHICCKOM MHUPE, BAKHOCTH
nmpaBuil  0€30MMaCHOTO TIOBEACHUS HAa TPAHCIOPTE, HAa JOpOrax, C OJIJIGKTPHUYECKUM H TEIIOBBIM
000py/IOBaHUEM B OBITOBBIX YCIIOBUSX;

- chopMHpPOBAaHHOCTH HABBIKOB pe(IECKCUU PEBOJIIOIMH, CBOETO MpaBa Ha OMIMOKY U TAKOTo e MpaBa y
JIPYroro 4ejJ0BeKa;

6) TPy10BOr0 BOCIIUTAHUA:

- AKTUBHOE Yy4YaCTHE€ OpraHW3alldd B peaju3alud MpakTUYeCKHX 3amad (B paMKax CeMbH,
o0pa3oBaTenpHOM, ropoa, Kpast) TEXHOJIOTHYECKON U COIMAIbHOM HANpaBIEHHOCTH, TPEOYIOIUX B TOM
yucie U PU3nIecKuX 3HaAHUMH;

- HHTEpeC K MPAKTUYECKOMY H3yUeHUI0 podeccuii, CBI3aHHBIX C PU3UKOMH;

7) 3K0OJIOTrMYEeCKOr0 BOCIIMTAHMSI:

- OpMEHTaIMs HA IpUMEHeHUe GU3MUECKUX 3HAHUH JIJIS pelleHus 3a7a4d B 00JaCTH OKPY>KaIoIEel Cpebl,
IJTAHUPOBAHUE TOCHEAYIOIIMX JCHCTBHI M OLICHKA UX BO3MOXHBIX IMOCIEICTBUN AJIS OKPYKAOIIEH
Cpelibl;

- OCO3HaHHME TI100aJTHFHOTO XapaKTepa IKOJOTUYECKUX MTPOOJIEM U MyTel WX pelIeHNs;

8) ajanTanmns K MEHAMMMCS YCJIOBUSM COIMAJIbHONH M IPUPOIHON Cpeabl:

- HEOOXOJIMMOCTh BO BHHUMAHHH TMPU BBIMOJTHEHHUH M HMCCIEIOBAHUAX (DU3UYECKON HAINPABICHHOCTH,
OTKPBITOCTH OIbITA U 3HAHUM JIPYTUX;

- TIOBBIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Y€PE3 MPAKTUYECKYIO NEATEIIbHOCTD;

- CTpeMIJIEHUE K TOSIBJICHUIO HOBBIX 3HAHUU, B TOM 4Hclie (OpMYyIUPOBATh UJEH, MMOHSATHS, THIIOTE3BI O
(bU3UIECKUX O0BEKTAX U SBIICHUSAX;

- OCO3HaHHE HEJJOCTATKOB XOPOIINX 3HAHUN U KOMIIETEHTHOCTEH B 001acTH (PU3UKY;

- IUIAHUPOBAHNE CBOETO Pa3BUTHS B IPUOOPETEHUN HOBBIX (DU3UIECKUX 3HAHUI;

- CTpeMIICHUE aHAIM3UPOBATh U BBISBIISATH B3aMMOCBS3H MPUPOIBI, OOIIECTBA U SKOHOMHKH, B TOM YHCIIE
C MCTIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

- OLICHKA CBOMX JECHCTBHUM C YUETOM OKPYXKAIOLIEH CPEBL, C YUETOM BO3MOKHBIX IOCIIEICTBUH.

N3ydyenne ydeOHOro mnpeamera «®Pusmka» Ha YpOBHE OCHOBHOTO OOIIEro 0OOpa30BaHUS JOJKHO
o0ecreunBaTh JOCTHIKEHHUE CIICAYIONINX JTUIHOCTHBIX, METAPEMETHBIX H ITPEIMETHBIX 00pa30BaTEeIILHBIX
pE3yIbTaTOB.

— moTpeOHOCTh B (hOPMHPOBAHMHM HOBBIX 3HAHHMA, B TOM 4YHCIE (OPMYTUPOBATH HJICH, ITOHATHS,
TUMOTE3b O (PU3UYECKUX OOBEKTaX U SBICHHUSIX;

— 0CO3HaHHE Ne(UIMTOB COOCTBEHHBIX 3HAHUH U KOMITIETEHTHOCTEH B 00J1aCTH (DU3UKH;

— TUIAaHUPOBAHHUE CBOETO PAa3BUTHS B IPUOOPETCHUH HOBBIX (PM3MUYECKUX 3HAHHIA,

— CTpeMJICHUE aHAJU3UPOBATh M BBISBIATH B3aMMOCBSI3H TIPUPOII, OOIIECTBA U SKOHOMHKH, B TOM
YHCIIe C UCTIOIh30BaHUEM (PH3UYECKUX 3HAHUM;

— OIIEHKA CBOMX JICHCTBUN C yU4E€TOM BJIMSIHUS Ha OKPYXKAIOIIYIO CPEy, BOZMOXHBIX TJI00aTbHBIX
MMOCJIEACTBUH.

METAIIPEJMETHBIE PE3YJIbTATBI



YHuBepcanbHbIe IO3HABATEIbHbIE AeCTBUSA

Bba3zoevie nozuueckue oeiicmeus:
— BBISBJIATH M XapaKTePU30BaTh CYIIECTBCHHBIE TIPU3HAKU OOBEKTOB (SIBICHUH ),
— YCTaHABJIMBATh CYIIECCTBEHHBIN MPU3HAK KJIacCCU(UKAIIIN, OCHOBAHHMS /711 000OIICHHS U CPaBHEHUS;
— BBISBIIATH 3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pacCMaTPUBAEMbIX (aKTaX, JaHHBIX U HAOJIOICHUSX,
OTHOCSIIIUXCS K PU3UUECKUM SIBJICHUSM;
— BBIABIIATH IPUYUHHO-CIICJCTBCHHBIC CBSI3H MPU U3YYCHUU (DU3UYECKUX SBICHUHN U TIPOIECCOB;
JienaTh BBIBOJABI C MCIOJIb30BAHUEM JCAYKTHBHBIX M MHAYKTUBHBIX YMO3AaKIIOUEHUH, BBIIBUTATH
TUIOTE3bI O B3aMMOCBS3SIX (PU3UYECKUX BEIHYNH;
— CaMOCTOATEJILHO BBIOMPATH CIIOCOO pelIeHHs y4eOHOW hHU3HYeCKOi 3a1aun (CpaBHEHHE HECKOIBKHUX
BapHAHTOB pEIICHHs, BBIOOp HamboJiee MOAXOMAAIIETO C YYETOM CaMOCTOSTEIILHO BBIACIECHHBIX
KPUTEPHUEB).

ba3zoevie uccnedosamenvckue oelcmeust:
— HCIOJIB30BaTh BOMPOCHI KaK UCCIIEA0BATEIbCKUI HHCTPYMEHT MTO3HAHMS;
— MPOBOJUTH MO CAMOCTOSATEIHFHO COCTABICHHOMY TUIAHY OTIBIT, HECJIOXKHBIA (PU3HUECKUN
AKCTICPUMEHT, HEOOJIBIIIOE UCCIIEIOBaHNUE (DHU3UUECKOTO SIBJICHHS;
— OLIGHUBATh HA MPUMEHUMOCTh M JIOCTOBEPHOCTh MH(OPMAIIHIO, TOTYYEHHYIO B X0/I€ UCCIIEAOBaHUS
WJIH DKCIIEPUMEHTA;
— CaMOCTOSATEIbHO (OPMYIUPOBATH OOOOIIEHUS U BBIBOJBI 10 PE3yJIbTaTaM MPOBEIEHHOTO
HaOJIIOICHUS, OIIBITA, UCCIICIOBAHMS;
— TPOTHO3UPOBATh BO3MOXKHOE JlaIbHEHIIIEe pa3BUTHE (PU3NUYECKHUX MPOIIECCOB, & TAK)KE BBIJIBUTaTh
MPEANOI0KEHHS 00 UX PA3BUTUU B HOBBIX YCIIOBUSIX U KOHTEKCTaX.

Paboma c ungpopmayuei:
— TPUMCHSTH Pa3JIMYHBIC METOIbl, HHCTPYMEHTHI U 3aIPOCHI TIPU TTOUCKE B 0TOOpE MH(DOPMAIIMH WITH
JAHHBIX C YUETOM MPEATIOKEHHOM yueOHOoM pu3ndeckoii 3a1auu;
— aHaJIU3HUPOBATh, CHCTEMATHU3UPOBATh U UHTEPIPETUPOBATH HH(OPMAIIUIO PA3TUYHBIX BHIOB U (OPM
MIPE/ICTABIICHHS;
— CaMOCTOSITEIIbHO BHIOMPATh ONTUMATBHYIO (hOpPMY MpeacTaBIeHUsS HHGOPMAIINN U WLUTIOCTPUPOBATH
peliaeMble 3a/1a4i HECTIOKHBIMH CXEMaMH, TuarpaMMaMu, MHOU TpaduKoil 1 UX KOMOUHAIUSMHU.

YHuBepcajabHble KOMMYHHKATHBHBbIE 1eHCTBUS

Obwenue:
— B xo0ze o0cyxJaeHusl yueOHOro MaTepuaia, pe3ylbTaToB J1aOpaTOPHBIX pabOT U MPOEKTOB 3a7aBaTh
BOITPOCHI TIO CYIIECTBY 00CYXJTaeMOM TeMbl U BBICKA3bIBATh MJICU, HAIIEJICHHbIE Ha pelIeHUE 33/1aud U
nojep>kaHue O6IarokenaTeIbHOCTH OOIIEHUS;
— COIOCTABJIATh CBOM CYXIEHHUS C CYKJIEHUSAMH JIPYTUX YYaCTHUKOB JIMajora, OOHapy>KUBaTh
pazinyue U CXOACTBO MO3UIUH;
— BBIpaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MTUChMEHHBIX TEKCTaX;
— TyOJMYHO MPENCTaBIATh PE3yAbTaThl BBHIMOIHEHHOTO (PM3MUYECKOTO OMbITa (IKCIEPUMEHTA,
WCCTIEIOBAHMS, IPOEKTA).

Coemecmuasn deamenpHocmy (COmpyoHuU4eCcmeo):
— TMOHWUMATh M MCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIWBHAYATHHOW pabOTHI MPU PEIICHUN
KOHKpETHO! (hrU3HUecKoit mpoOIeMbl;
— TPUHUMATH IEJIM COBMECTHOM ACSATEIHHOCTH, OPTaHW30BBIBATH JEUCTBUS TO €€ JOCTH)KCHHIO:
pacmpenenaTh poyid, 00CYXAaTh MPOIECCHl U Pe3yNbTaThl COBMECTHON pabOThI; 00001aTh MHEHUS
HECKOJIBKHX JIFOJICH;
— BBIMIOJIHATH CBOIO YacTh PabOTHI, JOCTUTas KAYECTBEHHOTO PE3yNIbTaTa M0 CBOEMY HAIPABIICHUIO U
KOOPJAMHHPYS CBOM JCUCTBUS C APYTHUMH YJIeHAMU KOMAH]IbI;
— OILIEHUBATh KaY€CTBO CBOETO BKJIAaJa B OOLIUI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITETLHO
chopMyTUPOBAaHHBIM YYaCTHUKAMH B3aHMOICHCTBHS.

YHuBepcaibHbIe peryJasaTHBHBIC 1eHCTBUSA

Camoopzanuzayus:
— BBIABIATH MPOOJIEMBI B KU3HEHHBIX U y4EOHBIX CUTYalUAX, TPEOYIOMIUX ISl PeIIeHUsT (GPU3HUECKUX
3HAHUM;
— OPHEHTHUPOBATHCS B PA3UYHBIX MMOAXOAAX MPUHATUS PEIICHUN (MHIUBUIyaIbHOE, IPUHSTHC
perieHus B TpyIIe, IPUHATHE PEIICHUA TPYIIION);



— CaMOCTOSTEIBHO COCTABIISATH AITOPUTM pelIeHUs (pU3MUEcKOW 3ajjauu WIM TUIaHa UCCIIEIOBAHUA C
y4€TOM HMEIOLIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh IpeiJiaraeMble
BAPUAHTHI PEILCHUN;
— JenaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

Camoxonmpons (pehrexcus):
— J1aBaTh a/IEKBaTHYIO OIICHKY CUTYallUH U MpeJiaraTh MiaH €€ U3MEeHEHUS;
— OOBACHATH NMPUYUHBI JOCTHKCHHS (HEIOCTHUIKECHUS) PE3yIbTaTOB JEATEIBHOCTH, 1aBaTh OLEHKY
MPUOOPETEHHOMY OIIBITY;
— BHOCHUTbH KOPPEKTHUBBI B JICATEIBHOCTH (B TOM YHCIIE B XOJ] BBIMOJIHEHUS (PU3MUECKOTO MCCIETOBAHUS
WIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENHCTB, M3MEHUBILIMXCSA CUTYallMi, YCTAHOBJICHHBIX OLIMOOK,
BO3HUKIIUX TPYIHOCTEH;
— OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LN U YCIOBUSIM.

IMouuoOHANbHBLIL UHMENIeKn:

— CTaBUTH ce0st Ha MECTO APYroro YEJIOBEKa B XOJI€ CIopa WM JTUCKYCCHU HA HAYYHYIO TEMY,
MOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOTo.
Ilpunamue ceba u opyaux:

— MpHU3HABaTh CBOE MPaBO Ha OIMIMOKY MPU pelIeHUH PU3NIECKHUX 334 UIH B YTBEPKICHUSIX Ha
Hay4YHbIE TEMBI U TAKOE KE MPABO JIPYrOro.

HNPEAMETHBIE PE3YJBTATbBI

7 KJIACC

[IpenmeTHbIe pe3yabTaThl HA 0A30BOM YPOBHE JOJDKHBI OTPaXaTh C(HOPMUPOBAHHOCTD Y O0YJArOIIUXCS

YMEHHUI:
— HCIOJIb30BaTh MOHATHS: (PU3HUECKUE U XUMUYECKUE SIBJICHUS; HA0I0IeHUE, SIKCIIEPUMEHT, MOJIEb,
TUIO0TEe3a; ANHUIIBI (PU3NUECKUX BEJIMYUH; aTOM, MOJIEKYJla, arperaTHble COCTOSIHUSA BellecTBa (TBEPIOE,
KUJIKOE, Ta3000pa3HOe); MEXaHMUECKOEe JBMKCHHE (PaBHOMEPHOE, HEPAaBHOMEPHOE, MPSIMOJIMHEMHOE),
TpaeKTOpHs, paBHOAEHCTByromas cui, JAegopmanus (ympyrasi, IUIaCTUYECKasi), HEBECOMOCTH,
COOO0ILA0IIMECS] COCYIbI;
— pa3nuyath sABieHus (Iuddy3us; TEIIOBOE ABMKEHHE YaCTHUI] BEIECTBA; PABHOMEPHOE JBHKEHUE,
HEpPaBHOMEPHOE JIBUKEHUE; NHEPIIMS; B3aUMOJICHCTBIE TE; paBHOBECHE TBEPBIX TEJ C 3aKPEIUIEHHON
OCBIO0 BpAllleHUs; Iepeada JaBiE€HUS TBEPABIMU TENaMH, XMJIKOCTAMU M razam; arMoc(epHoe
JaBJICHHE; IUIAaBaHME TEJ; MPEBPALICHUS MEXaHMYECKOM DSHEPIruM) IO ONUCAHUIO UX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JJAHHOE (PU3HUECKOE SBJICHUE;
— pacno3HaBaTh NPOSBICHHE HM3YyYEHHBIX (U3WYECKUX SIBICHUN B OKPYXKAIOLIEM MHUPE, B TOM YHUCIIE
¢u3nyeckre SBICHUS B IPUPOJIE: MPUMEPHI IBIXKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B JKUBOM M HEXXHMBOMH
pUpOJie; AEHCTBUE CUJIBI TPEHUS B MPUPOJIE U TEXHUKE; BIUSHUE aTMOC(HEPHOro JaBJICHUS Ha JKUBOU
OpraHu3M; IJIaBaHWE PbIO; pblYard B TeJIE 4YeJIOBeKa; MPHU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a]ady B
y4eOHYI0, BBIJICNISTH CYIIIECTBEHHBIE CBONCTBA/MIPU3HAKH (PU3NUYECKUX SIBJICHUI;
— ONHUCHIBAaTh M3y4YCHHbIE CBOMCTBA Tel U (U3NYECKUE SBICHMS, UCIONb3Ys (PU3UUECKUE BEITUYMHBI
(Macca, 00BbEM, MIIOTHOCTH BEIIECTBA, BPEMSI, IYTh, CKOPOCTh, CPEAHSISI CKOPOCTh, CUJIa YIPYTOCTH, CUJIa
TSDKECTH, BEC Tesa, CHJIa TPeHUs, JaBieHue (TBEPIOTO Teia, KHUJIKOCTH, Ta3a), BHITAIKUBAOLIAs CHUJIa,
MexaHu4ecKas padoTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KOX((HUIIUEHT TMOJIE3HOTO JEHCTBUS
MEXaHM3MOB, KUHETUYECKasi U MOTEHLMAJIbHAs SHEPrus); MpU ONKUCAHUU MPABUIBHO TPAKTOBATH (HU3H-
YECKUH CMBICI HCTOIb3YEMbIX BEJTMYMH, UX 0003HAUEHUS U €AMHUIIBI (PU3NUYECKUX BEJIMYUH, HAXOAUTh
(dopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMYUHY C IPYTMMHU BEJIMUMHAMH, CTPOUTH IpapuKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEIHUNH;
— XapakTepu30BaTh CBOMCTBA Tel, GU3NUECKUE SIBICHUS U MPOLECCHI, UCIOJb3Yys MPaBUIa CIOKEHUS
cuJ1 (B10JIb OJTHOM mpsiMOit ), 3aKkoH I'yka, 3akoH [lackains, 3akoH Apxume/ia, IpaBUJIO paBHOBECHSI pblyara
(6;0Ka), «30J10TOE MPaBUIIO» MEXAHHUKH, 3aKOH COXPAaHEHHs] MEXaHHYeCKOH SHepruu; Mpu 3TOM JaBaTh
CJIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3alIMCHIBATh €M0 MaTEMATHUECKOE BhIPAKEHHUE;
— OOBACHATH (U3UUECKUE SIBICHUS, MPOILECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYyallui
MPAKTUKOOPHUEHTUPOBAHHOTO ~ XapaKTepa: BBIABIATH MPUYMHHO-CIEJCTBEHHBIE CBSI3U, CTPOUTH
o0BsicHeHuE U3 1—2 JOrMYecKUX IIaroB ¢ OMopoi Ha 1—2 W3ydeHHBIX CBOICTBA (PU3NYECKUX SIBICHUH,
bu3nyeCKuX 3aKOHa UM 3aKOHOMEPHOCTH;

— pemarb pacy€THbIC 3a/1a4i B 1—2 IEHCTBHS, HCIIONB3Ys 3aKOHBI U (POPMYIIbI, CBSA3BIBAIOIINE
¢u3nvecKkre BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/1a4H 3allUChIBATh KPATKOE YCIOBHE, TTOA-



CTaBIATH (PM3NYECKHE BETUYUHBI B (DOPMYJIBI U IPOBOAMUTH PAcU&Thl, HAXOAUTH CIIPABOYHBIC TAHHBIC,
HEO0XOMMBIE JIJIs peIIEHUs 3a/1a4, OLIEHUBATh PEATUCTUYHOCTD MTOJy4YEeHHON (PU3HMUECKON BETUUYHHBI,
— pacro3HaBaTh MIPOOJIEMBI, KOTOPBIE MOKHO PEIIUTH ITPHU MOMOIIHU (PU3HMYECKHX METO/I0B; B OIIMCAHUHT
UCCIICIOBaHMsI BBIJCNIATH MPOBEPSiEMOE MPENOI0KEHHE (THUIOTE3Y), pa3indaTh U MHTEPIPETUPOBATH
HOHy‘IeHHBII;'I pe3yibTaT, HAXOAUTH OIIINOKH B XO0J¢€ OIlbITa, ACJIAaTh BBIBOJBLI I10 €TI0 pE3yJibTaTaM,

— IPOBOJIUTH OMNBITHI IO HAONIONEHHIO (PU3NYECKUX SBICHUH MM (U3NYECKUX CBOMCTB TeI:
(GopMynHpOBaTh MPOBEPSEMBIE ITPEIOI0KEHHS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOI0 000py10Ba-
HUSI, 3aIIUCBIBATh XOJ1 OIBITA U (POPMYJIUPOBATh BHIBOJBI;

— BBINOJHATH MPSIMbIE U3MEPEHUS PACCTOSHUS, BDEMEHH, MacChl TeJa, 00bEMa, CUIIBI M TEMIIepaTyphl
C UCIOJIb30BAHUEM aHAJIOTOBBIX M IIU(PPOBBIX NMPUOOPOB; 3aMUCHIBATh [TOKa3aHUs MPUOOPOB € yUETOM
3aJJaHHOH a0COJIIOTHOM MOTPEUTHOCTH U3MEPEHUH;

—  IPOBOJAUTH MCCJIEIOBAHWE 3aBUCUMOCTH OIHOH (PU3UYECKOM BEIUYMHBI OT Jpyroil c
MCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTH IIYTH PaBHOMEPHO JIBMXKYILErOCs Tela OT BPEMEHU
JBYDKEHUS TeJla; CUJIbl TPEHUS CKOJIBKEHHsI OT Beca Tela, KauecTBa 0OpabOTKM MOBEPXHOCTEH Tel U
HC3aBUCUMOCTH CHJIbI TPCHHA OT IUIOINAAW COIPHUKOCHOBCHHA TCJ; CUJIBI YHPYIOCTH OT YIJIMHCHUA
IPYKUHBI; BHITAIKUBAOLIEH CUIIBI OT 00bEMa NOTPYKEHHOM YacTH Tela U OT IUNIOTHOCTU JKUAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH TeJa, OT IIyOWHBI, Ha KOTOPYIO MOTPY>KEHO TEJIO; YCIOBHIA TUIABAaHUS Tell,
yCIOBUH paBHOBECHsl pblyara M OJIOKOB); Y4acTBOBAaTh B IIJJAHUPOBAHUU Y4eOHOIO HCCIIEOBaHUS,
coOMpaTh YCTAaHOBKY W BBHINOJHATH WM3MEPEHHUs, CIEAys MpeUIOKEHHOMY IUIaHy, (PUKCHpPOBATh
pe3yibTaThl IOJIyYEHHOM 3aBUCUMOCTH (U3UYECKUX BEJIMYMH B BHJE MPEAJOKEHHBIX TaOIHILl U
Fpa(i)I/IKOB, ACJIaTh BBIBOALI 110 PE3YyJibTaTaM UCCICAOBAHM,

— TIPOBOAMUTH KOCBEHHbIE HM3MEpeHUs (U3NYECKUX BEIMYMH (IUIOTHOCTH BELIECTBA KUAKOCTH H
TBEPIOTO TEla; CHJIa TPEHHSI CKOJIbKEHHMST; TAaBIIEHUE BO3yXa; BHITAIKABAIOIAS CUIIA, ICHCTBYIOMIAs HA
HOrpyKEHHOE B JKUIKOCTh T€J0; KOI((UIHMEHT MOJIE3HOTO JEHCTBUS MPOCTHIX MEXaHU3MOB), CIEIys
IPEJI0KEHHOW MHCTPYKIMU: MIPU BBIOJHEHUU U3MEPEHUN cOOUpATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY
U BBIYMCIIATH 3HAYEHUE HCKOMOW BEIMYUHBI;

— coOmrofaTh npaBuia TEXHUKH 0€30MacHOCTU U padoTe ¢ 1a00paToOpHBIM 000pYI0BaHHUEM;

— yKa3blBaTh NPUHIMIIBI JEHCTBUA NPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETP, COOOIIAIONIUECS COCY b, 0apOMETp, phlyar, MOABMKHBIA 1 HEMOBM)KHBIN OJIOK, Ha-
KJIOHHAs MJIOCKOCTb;

— XapaKTepU30BaTh MPUHLHUIIBI JEHCTBUS H3YyYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPONCTB C OMOPOM
Ha MX OmMcaHUs (B TOM YHUCIIE: MOAMMIHHUKH, YCTPOMCTBO BOAONPOBOJA, T'MJIPABIMYECKUH Ipecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOW HACOC, apeOMETp), UCIOIB3Ys 3HAHUS O CBOMCTBaX (PU3MUYECKUX
SBJICHUH U HE0OXO0MMble (PU3MUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

— TPUBOAUTH NPUMEPHI / HAXOAUTH HH(GOPMALIMIO O IPUMEpaxX NMPAKTUYECKOTO UCIIOIb30BAHUS
¢u3nUecKnx 3HaHUH B MOBCEHEBHOM KU3HU JUIsl oOecrieueHHs 6€301acHOCTH P OOPALIEHNUH C
npuOopaMu U TEXHUYECKUMH YCTPONCTBaAMH, COXpPAaHEHHUS 3/I0pOBbS U COONIOJCHHS HOPM
9KOJIOTHYECKOTO MOBE/ICHUS B OKPYKAIOLIEH cpelie;

— OCYHECTBJIATH OT60p HCTOYHHKOB I/IH(i)OpMaI_[I/II/I B CETHU I/IHTepHCT B COOTBETCTBHUH C 3aJTaHHbBIM
MIOMCKOBBIM 3aIIPOCOM, HAa OCHOBE UMEIOIIMXCSI 3HAHUH U MyTEM CpaBHEHUS Pa3IMUHBIX HMCTOYHUKOB
BBIICIATH I/IH(i)OpMaHI/IIO, KOTOpas ABJIACTCA HpOTI/IBOpe'-II/IBOI\/'I W MOXET OBITh HG)IOCTOBepHOI\/’I;

— HCIIOJIb30BaTh MPH BHITIOJIHEHUH YU€OHBIX 3aJaHUI HAYYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3HYECKOTO

coJlepKaHus, CIIPaBOYHbIE MaTepuaibl, pecypchl cetu VHTepHeT; BiageTs NpuéMaMu KOH-
CIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHus MHPOPMAIUM W3 OJHOW 3HAKOBOW CHUCTEMBI B
ApYTyro;
i cOo31aBaTh CO6CTB€HHBI€ KpaTKI/Ie IINCBMCHHBIC " yCTHLIe COO6HI€HI/I$[ Ha OCHOBC 2—3
HMCTOYHUKOB MHPOpMAIUK (PU3UIECKOTO COJIEPIKaHUSA, B TOM 4YHCJE MyOIUYHO JAeNaTh KpaTKHe
COOOMICHUSI O pe3yibTaTax MPOEKTOB WM YYEOHBIX HCCICAOBAHHM; TPH HSTOM TPaAMOTHO
UCTOJIb30BATh M3YUYEHHBIH MOHATUHHBIN ammapar Kypca (HU3UKH, CONMPOBOXKAATH BBICTYIUICHHE
Mpe3EHTAaILNEN;
— TIpH BBINOJIHEHUH YIE€OHBIX POCKTOB U UCCIICAOBAHUN pacTIpeiessiTh 00sI3aHHOCTH B TPYIIIIE
B COOTBETCTBHMHM C MOCTaBJICHHBIMU 3aJadaMHM, CJIEIUTH 3a BBIIOJHECHHEM IIJIaHA NEHCTBUH,
AJCKBATHO OILICHUBATH COGCTBGHHLIfI BKJIad B OCATCIBbHOCTH prHHLI; BBICTpaI/IBaTI:
KOMMYHUKATUBHOE B3aUMOJICUCTBHUE, YIUTHIBAsI MHEHHUE OKPYKAIOIIIHX.

8 KJIACC



IIpenmetHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpaxarb C(HOPMHUPOBAHHOCTH Yy
00yJaromuxcst yMEHU:
— HCIOJIB30BaTh MOHATHUA: Macca M pa3Mepsl MOJIEKYJI, TEIUIOBOE JBUKCHUE aTOMOB U MOJIEKYII,
arperaTHble COCTOSIHMSI BELIECTBA, KPUCTAIUIMUECKUE U aMOp(HBIE Tella, HACBIIICHHBIH U HEHACHI-
LICHHBIMA Iap, BJIAXHOCTb BO3/lyXa; TEMIEPATypa, BHYTPEHHSA JHEPIHUs, TEIUIOBOM JBUIaTellb;
JJIEMEHTApHbIN JJIEKTPUUYECKUM 3apsl, >3JEKTPUUECKOE I10JI€, HPOBOAHUKU M JIUAIEKTPUKH,
IIOCTOSIHHBIN JIEKTPUYECKUI TOK, MArHUTHOE I10J1€;
— pa3nuyarh SBJICHUS (TEIUIOBOE pacIIMpeHue/C:kaTHe, Terylonepeaada, TEIIOBOe paBHOBECHE,
CMauMBaHHE, KAWULIPHBIC SBJICHMS, MCIIAPEHHUE, KOHJEHCAUUs, IUIABICHHUE, KPHUCTAJLIM3aLus
(oTBepaeBaHMe), KUIIEHWE, TeIUIonepenaya (TEIUIONPOBOJHOCTh, KOHBEKLHUS, W3JIyYEHUE);
EKTpU3aLMs TeJ, B3aUMOACHUCTBHE 3apsioB, JNECHUCTBHA HJIEKTPUYECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aMMOJEICTBHE MarHWTOB, JAEWCTBUE MArHUTHOIO IIOJS Ha NPOBOJHUK C TOKOM,
JIEKTPOMArHuTHAsE MHAYKIMS) 1O ONUCAHMIO MX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEeMOHCTPHPYIOLINX JaHHOE (PU3NYECKOE SIBIICHHE;
— pacro3HaBaTh MPOSIBICHHE W3YYEHHBIX (U3NYECKUX SBJICHUH B OKPY)KAIOLIEM MHpE, B TOM
yrciae (U3NYECKHe SBJICHUS B MPHUPOJIE: MOBEPXHOCTHOE HATSDKEHHE M KaNWJUISPHBIC SBICHUSA B
IpUpOJie, KPUCTAJUIBI B Npupone, uzinydenue CoiHua, 3amep3aHue BOJOEMOB, MOPCKHE OpH3BI,
o0Opa3oBaHHMe POCHI, TYMaHa, WHEs, CHETa; AJIEKTPHUYECKUE SBJICHUS B aTMocdepe, dIEKTPUIECTBO
KMBBIX OPraHU3MOB; MarHUTHOE 110J1e 3eMJIH, Apeiid MO0 COB, pOJIb MATHUTHOTO IOJIS IS )KU3HU
Ha 3emiie, MOJISIPHOE CHU-SHUE; IPU ITOM [EPEBOIUThH NPAKTUYECKYIO 3aJjauy B yu4eOHYI0, BBIICIATh
CYLIECTBCHHbIE
CBOWCTBa/TpU3HAKN (PU3UUECKUX SBIICHHIA;
— OIUCBIBATh U3YYEHHBIE CBOWCTBA TEJ U (PU3NUECKUE SABICHUS, UCIIOJb3Ysl (PU3NUECKUE BETUUNHBI
(Temmeparypa, BHYTPEHHSSI dHEPrus, KOJUYECTBO TEIUIOTHI, YJEJIbHas TEIIOEMKOCTb BEIIECTBA,
yJelbHas TeIloTa IJIaBJIeHMs, yaelbHas TEIUIoTa NapooOpa3oBaHMsl, yelbHas TENJaoTa CrOpaHus
TOITNBA, KO3()(UIIMEHT MONEe3HOro NEeMCTBUS TEIUIOBOW MAIIMHBI, OTHOCHTENBHAS BIIAYKHOCTD
BO3JlyXa, OJJIEKTPUYECKUH 3apsj, CHJAa TOKa, DJJIEKTPUYECKOE HAIPSHKEHHE, COIPOTHBIICHHE
MIPOBOJHHKA, YI€TbHOE CONPOTHUBIIEHUE BEILIECTBA, pad0Ta U MOIIHOCTD 3JEKTPUUYECKOT0 TOKA); PU
ONMCaHUM TPAaBUWIBHO TPAKTOBaTh (PU3MUECKUI CMBICI HCHOJIb3YEMBIX BETUYHH, 0003HAYEHUS U
€IUHULIBI (U3NYECKUX BEJIMYUH, HAXOAWUTh (OPMYJbI, CBA3BIBAIOIIKME JAaHHYIO (QU3NYECKYIO
BEJIMYUHY C JIPYTMMU BEIMYMHAMHU, CTPOUTH TpapUKU H3YyYEHHBIX 3aBUCUMOCTEH (pu3nueckux
BEJIMYNH;
— XapakTepu3oBaTh CBOMCTBa Tell, (PU3MYECKUE SBICHUS U MPOLECCHI, UCIOJIb3Ys OCHOBHBIE
MIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUU CTPOEHUS BEIECTBA, MPUHIUI CYNEPHO3UINH
osei
(Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH COXPAaHEHHUs 3apsa, 3akoH OMa JUIsl yyacTKa Lenu, 3akoH Jxoyns -
JleHua, 3aKOH COXpaHEHHUsI SPHEPTUH; IPH 3TOM JaBaTh CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alUChIBAThH
€ro MaTeMaTU4YeCKOe BBIPAKEHUE;
— OOBSICHATH (PU3MUECKUE MPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYallMi MPAKTUKO-
OPUEHTHPOBAHHOT'O XapaKTepa: BBIABIATH IPUUYMHHO-CIIEICTBEHHBIE CBA3H, CTPOUTH 00BsIC-HEHUE U3 1 -
2 JIOTUYECKUX I11aroB ¢ Onopoii Ha 1 - 2 u3y4eHHbIX CBOMCTBA (PU3HUECKUX SBICHUH, PU3NIECKUX 3aKOHOB
WIN 3aKOHOMEPHOCTEH; pemaTh pacuéTHbIC 3a/1aui B 2 - 3 eHCTBHS, UCTIONb3YS 3aKOHBI U (HOPMYIIHI,
CBsI3bIBalOIMEe (U3NYECKHE BEIMYMHBI: HAa OCHOBE aHalIM3a YCJIOBHUS 3aJlaud 3aluChIBaTh KpaTKOe
yCIIOBUE, BBISBIATH HEJOCTATOK JaHHBIX JJIs pElIeHUs 3a/ladd, BBIOMpPATh 3aKOHBI U (HOPMYIIBI,
HEo0XouMbIe ISl €€ pelIeHus, IPOBOIUTh pacuéThl U CPAaBHUBATH MOJTYYEHHOE 3HaUCHHE (PU3HUECKON
BEJIMUMHBI C U3BECTHBIMH JIaHHBIMH;
— pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PELIUTD MPH MOMOIIM (PU3HYECKHX METOOB; UCIIOB3Ys
OIMCAaHUE HUCCIIEeI0OBAaHUS, BBIIEIATH IPOBEPSieMOe MPEANONIOKEHNE, OLIEHUBATh MPAaBUILHOCTD MOPSIIKA
IIPOBEJCHUS MCCIIEA0BaHNUs, 1€TIaTh BBIBOBL;
—  MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (U3MUECKUX SBJIEHUN WM (U3NYECKUX CBOWCTB TeJ
(KanuJUIIpHBIE SIBJICHUS, 3aBUCUMOCTD JAABICHUS BO3yXa OT €ro 00béMa, TeMrepaTypbl; CKOPOCTH IPO-
1[ecca OCTHIBAHMS/HArPEBaHMs MPH HM3JIYUYECHHH OT IBETa W3Iy4arollei/NorIomaloneld moBepXHOCTH;
CKOPOCTb UCIIAPEHUs BOABI OT TEMIIEPATYPHI )KUIKOCTH U IUIOIIAIN €€ TIOBEPXHOCTH; MIEKTPU3ALU TEI
Y B3aUMOJICHCTBUE 3JIEKTPUUECKUX 3apsAJI0B; B3aUMOJEHCTBUE MOCTOSHHBIX MarHUTOB, BU3yaJNU3allUsl
MarHUTHBIX I0JE€H IOCTOSHHBIX MAarHWTOB; JEWCTBHS MAarHUTHOIO IO Ha NPOBOJHUK C TOKOM,
CBOWCTBA DJIEKTPOMArHUTa, CBOWCTBA DJIEKTPOJABUIATENsl IOCTOSHHOTO TOKa): (OpMYIHpPOBAThH
IpoBEpsieMbIE MPEAIOI0KEHHUSI, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOIO 000PYI0BaHMS; ONMHUCHIBATH
XOJ] O1bITa U (POPMYITUPOBATH BHIBOBI;



— BBIMNOJIHATH NPSIMbIE U3MEPEHUS TEMIEPaTyphbl, OTHOCUTEIHLHON BIAXHOCTH BO3/1yXa, CHJIbI TOKA,
HANPSDKEHUS C UCTIOIB30BAHUEM aHAJIOTOBBIX IPUOOPOB U TATYMKOB (PU3MUECKUX BEIIMYUH; CPABHUBATH
pe3yabTaThl U3MEPEHUH C YUETOM 3aJaHHON a0COMIOTHOM MOTPEIIHOCTH;

— MPOBOANWTHh WCCIICJJOBAHHE 3aBUCHMOCTH OJHON (pU3MYecKOW BENIUYUHBI OT JPYrol C
WCITOJIb30BAaHUEM TMPSMBIX H3MEpPEHUH (3aBHCUMOCTH COMPOTHBJICHUS IMPOBOJHUKA OT €ro JJIMHBI,
IJIOIIAJAN MONEPEYHOTO CEYEHHS M YAEIBHOI'O CONPOTHUBIIEHUS BEUIECTBA IPOBOJAHUKA; CHJIBI TOKA,
UYIIETO YEPE3 MPOBOJHUK, OT HANPSIKEHUS HA IIPOBOIHUKE; UCCIIEIOBAHUE TTOCIIEA0BATEIBHOIO U M-
paUIEIbHOTO COEIMHEHHUI TMPOBOJAHUKOB): IUIAHUPOBATH HCCJIEAOBAaHUE, COOMpPATh YCTAaHOBKY U
BBITIOJIHSTh M3MEPEHUs, CIENys MPEIJIOKCHHOMY IUTaHy, (DUKCHPOBATh PE3yJbTaThl MOJYy4YCHHOU
3aBUCHMOCTH B BUJIC TAOJIUII U TPaPUKOB, JeTaTh BBIBOABI IO PE3yJIbTaTaM HCCIICAOBAHUS;

— TPOBOJUTH KOCBEHHBIC M3MEPCHHS (PU3NYECKUX BENMYMH (yIeIbHAs TETUIOEMKOCTH BEIIECTBA,
COTPOTHBIICHUE TPOBOJIHUKA, pa00Ta U MOIIHOCTH 3JIEKTPUIECKOTO TOKA): TUIAHUPOBATh H3MEPCHHUS,
coOMpaTh SKCIEPUMECHTAIBHYIO YCTAHOBKY, CIEAys MNPEIIOKEHHOW WHCTPYKIIMU, W BBIYHCIIATH
3HAYCHUEC BEJIUYHNHEI;

— coOroaTh IpaBUiIa TEXHUKKM 0€30MMacHOCTH MIPH paboTe ¢ Tab0opaTOPHBIM 000PYI0BAHHUEM;

— XapaKTepU30BaTh MPUHIIUIIBI IEHCTBUSI M3YyUYEHHBIX MPUOOPOB M TEXHHUYECKUX YCTPOHCTB C OMOPOit
HA WX OMHCaHUs (B TOM YHCIIE: CUCTEMA OTOIUJICHHS JJOMOB, THTPOMETp, apoBasi TypOuHa, aMIIepMeETp,
BOJIETMETpP, CUYETUMK DIICKTPUUYSCKON OSHEPTUHU, SJIEKTPOOCBETUTEIIBHBIC MPUOOPHI, HArpeBaTCIbHBIC
3JICKTPONPUOOPHI (TIPUMEPHI), DJIEKTPUUYECKHE MPEIOXPAHUTEIN; SJICKTPOMATHUT, SJIECKTPOJIBUTATEIb
MOCTOSTHHOTO TOKAa), WCIONB3ysl 3HAHUS O CBOWCTBAX (U3WYCCKUX SIBJICHUA U HEO0OXOIUMbBIC
bu3nYecKue 3aKOHOMEPHOCTH;

— Ppacrno3HaBaTh POCThIE TEXHUUYECKUE YCTPOHCTBA U U3MEPUTENIbHBIE IPUOOPHI 110 CXeMaM U
CXEMaTU4YHBbIM PHUCYHKAM (KUAKOCTHBIH TEpPMOMETpP, TEPMOC, IICUXPOMETP, TUTPOMETP,
JIBUTaTellb BHYTPEHHEI0 CrOPaHMsl, IEKTPOCKOI, PEOCTAT); COCTABIATh CXEMBbI AJIEKTPUUECKUX
Lenei ¢ mocjae0BaTeabHbIM U MMApAJJICIIbHBIM COEAMHEHUEM AJIEMEHTOB, pa3jinyasi yCIOBHbIE
0003HAYCHUS HIIEMEHTOB JIEKTPUUECKUX LIeTell;
— TPUBOJAUTH NPUMEPHI/HAXOAUTh MH(GOPMALMIO O MpUMEpax MPaKTHYECKOTO HCIIOJIb30BAHUS
¢u3nvecKUx 3HAHUN B MOBCEIHEBHOW XHU3HH JUIs oOecredyeHus: 6e30MacHOCTH MpU OOpaIleHUH C
npubo-paMu U TEXHUYECKUMM YCTPOMCTBAMH, COXPAHEHHUS 370POBbS U COOJIIOAECHUS HOPM
9KOJIOTMYECKOTO TIOBEJICHUS B OKPYKAIOILLEN CPELE;
— OCYIIECTBJISATH MOUCK HH(OpManMM (PU3NYECKOro cojaepkaHus B ceTu VMHTepHeT, Ha
OCHOBE HMEIOIIUXCSl 3HAHUH U IMYTEM CPaBHEHHUS JOIOJHUTEIBHBIX HWCTOYHUKOB BBIIEIATH
nH(pOpMaIIKIO, KOTOpas SABJISETCS MIPOTUBOPEUNBOI HIIM MOKET ObITh HETOCTOBEPHOM;
—  HCIOJIb30BaTh MpPU BBINOJHEHUH YYEOHBIX 3aJaHUN HAyYHO-TIONMYJSIPHYIO JIUTEpaTypy
(U3MYECKOTO COJIepKaHUs, CIIPAaBOUHbIE MaTepHallbl, pecypchbl ceTu MHTepHeT; BnaaeTh npuémamu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus MHPOPMAIIUK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
— CcO3J1aBaTh COOCTBEHHbIE MUCbMEHHBIE U KPAaTKHUE YCTHBIE COOOIIeHUs, 0000111ast nH(OPMALIHIO
U3 HECKOJIBKMX HMCTOYHHMKOB (PM3UYECKOTO COJCpXaHHsA, B TOM YHUCIE MyOJIMYHO MPEACTaBIAThH
pe3yNbTaThl MPOSKTHOM MIIM HCCIIEA0BATENbCKON AESITENbHOCTH; IIPU 3TOM I'PaMOTHO HUCIIOJIb30BaTh
M3yYEHHBIN MOHATUHHBIN anmapar Kypca (pU3UKH, CONPOBOXK/IAThH BHICTYIUIEHUE ITPE3CHTALIUCH;
— TIpH BBINOJIHEHUH Y4€OHBIX IPOEKTOB U UCCIIEAOBAHUN (PU3HMUECKUX MPOLIECCOB PaCIPENesTh
0053aHHOCTH B TPYIIIE€ B COOTBETCTBUU C MOCTABICHHBIMU 33Ja4yaMHM, CICAUThH 32 BBITOJHECHHEM
MJaHa JEHCTBUM W KOPPEKTHUPOBATh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIM BKJIAJl B
JESTENHOCTD I'PYIIbI; BRICTpauBaTh KOMMYHUKAaTUBHOE B3aMMOJEHCTBHUE, IPOSABIIASA TOTOBHOCTD
paspeniaTh KOH()IUKTHI.
9 KUIACC
[IpenMeTrHble pe3ynbTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTpakaTb C(OPMHPOBAHHOCTH Yy
00yYaromuxcst yMeHU:

— HCIOJIb30BaTh MOHSTHA: CUCTEMA OTCUETA, MaTepuaibHasi TOUKa, TPAEKTOPHUs, OTHOCUTEIbHOCTD
MEXaHUYECKOT0 JIBUKEHUS, Nedopmarus (ynpyras, IIacTHUecKas), TpeHUe, HEHTPOCTPEMUTEILHOE
YCKOpPEHHE, HEBECOMOCTb U IEPErpy3KH; LIEHTP TSHKECTH; aOCOIIOTHO TBEPJIOE TEIIO, IEHTP TAKECTH
TBEPJOTO Tella, PABHOBECHE; MEXaHHMUECKUE KoJeOaHUs U BOJHBI, 3BYK, MH(Pa3ByK U YJIbTPa3BYK;
UIEKTPOMArHUTHBIE  BOJIHBI, IIKajga AJIEKTPOMarHUTHBIX BOJIH, CBET, OJIU30pYKOCTb U
JaTbHO30PKOCTh, CIIEKTPhI UCITYCKAHUS U MOTJIOUICHNUS; alb(da, 6eTa 1 raMMa-u3JIy4deHus], U30TOIIbI,
AJIepHAst SHEPIreTHKA;
—  pas3nuyarth ABJIEHUS (pPaBHOMEPHOE M HEPAaBHOMEPHOE INPSIMOJIMHENHOE [BHIKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABMKEHUE, CBOOOIHOE MaJIEHUE Tell, PABHOMEPHOE BUKEHUE



[0 OKPYXHOCTH, B3aMMOJECUCTBHE TeJl, pPEaKTUBHOE JIBM)XEHHME, KoJeOaTelabHOe BUKECHHE
(3aTyxarole U BBHIHYXJIEHHBIC KOJICOaHNUs), pE30HAHC, BOJHOBOE JIBUKEHHE, OTPaKEHHE 3BYKa,
MPSIMOJIMHEITHOE paclpoCcTpaHeHHe, OTpa)XeHHE M TPEIOMJICHHE CBETa, IOJHOE BHYTPEHHEE
OTpaKCHHE CBETa, pa3JIoKeHHE OENoro cCBeTa B CIHEKTP M CIOXKEHHE CHEKTPaIbHBIX I[BETOB,
nucrnepcus CBeTa,
€CTEeCTBEHHAS PaJIMOAKTHBHOCTD, BOSHUKHOBEHHE IMHEHUATOT0 CIIEKTPA U3ITyYSHHS ) ITO OMTMCAHUIO
UX XapaKTEpPHBIX CBOMCTB M HAa OCHOBE ONBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3UUECKOE SIBJICHHUE;
— pacro3HaBaThb MPOSBICHUE HW3YYEHHBIX (PU3MUECKUX SBICHUN B OKpY)KalolleM MHpe (B TOM
yucie (usndeckue SBICHUS B MPHUPOZAE: NPUIUBBI M OTIUBBI, JABIKeHUE I1aHeT CoHEeYHON
CHCTEMBI,PEaKTUBHOE JIBIJKCHHE JKMBBIX OPraHU3MOB, BOCHPHUSATHE 3BYKOB IKHBOTHBIMH,
3eMJIeTpsCEeHNE, CECMUYECKUE BOJHBI, I[yHAMH, 3X0, [[BETa TeJ, ONTHYECKHUE SBJICHUS B MPUPOJE,
OMOJIOTUYECKOE JICHCTBHE BHUIUMOIO, YJIbTPA(QHOIETOBOIO W PEHTICHOBCKOTO HW3JIYYECHUH;
€CTECTBEHHBIN
pPanMOaKTUBHBIA (OH, KOCMHYECKUE JY4H, PAAMOAKTUBHOE H3JIyd€HHE HPUPOIHBIX MHHEPAJIOB;
NeCTBHE pPaJMOAKTUBHBIX M3JIY4YCHHH HaA OpraHu3M 4YeJoBeKa), IpU ITOM [EepPEBOAUTH
MPAKTUYECKYIO 337ady B y4eOHYIO, BBIACIATH CYIIECTBEHHBIE CBOMCTBA/MPU3HAKH (DU3MYECKUX
SIBJICHHI;
— ONKCHIBaTh M3YYECHHBIC CBOMCTBA TeNl U ()U3WUYECKHE SBICHHS, UCTIONB3YS (PU3HUECKUE BEIMIUHEI
(cpenHsisi © MTHOBEHHAsi CKOPOCTh Tejla MPH HEPAaBHOMEPHOM IBHKEHHH, YCKOPEHHE, NepeMelleHuE,
IyTh, YIJIOBasi CKOPOCTH, CHJIA TPEHUS, CHJIA YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE CBOOOIHOTO TTaICHHS,
BEC Teja, UMIIYJIbC Tela, UMITYJIbC CHIIbI, MEXaHUYECKasi paboTa U MOIIHOCTh, MOTCHIIMAIbHAS SHEPTUs
TeJa, TOAHIATOTO HaJl TTOBEPXHOCTHIO 3€MJIM, TIOTCHIIMAIBHAS YHEPTHS CKATOW MPYKUHBI, KWHETHYECKast
SHEprus, MoJIHAS MEXaHUYeCKas JHEPIHsl, IEPUO/ U YacToTa KojeOaHuH, JJIMHA BOJIHBI, [POMKOCTH 3ByKa
U BBICOTa TOHA, CKOPOCTh CBETa, IOKAa3aTellb MPEJIOMIJICHUS CpEeibl); TMPH OIMUCAHUU MPABUIHHO
TPaKTOBaTh (PUIUYECKUI CMBICI HCIHOJB3YEeMBIX BEJIMYMH, OO03HAYCHHUS U EIUHHIBI (HU3HUECKUX
BEJIMYMH, HAXOIUTH (DOPMYJIBI, CBSI3BIBAIONINE JAHHYIO (PU3HUECKYIO BETUYUHY C APYTUMH BEITMUYNHAMH,
CTPOUTH TpapMKU U3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;
— XapaKTepH30BaTh CBOWCTBA Tell, (U3NIECKUE SBICHUS U MPOIECCHI, HCIONB3Ys 3aKOH COXPAHEHUS
SHEpPruy, 3aKOH BCEMHPHOTO TATOTEHHUS, MPUHLHUI CYNEpPIO3ULMHU CHJI, IPUHLIUI OTHOCUTEIBbHOCTH
lanmunest, 3axonbl HpIOTOHA, 3aKOH COXpaHEHHS UMITYJIbCa, 3aKOHBI OTPAYKEHHS M IIPEIOMIICHHS CBETA,
3aKOHBI COXPAHEHMs 3apsIOBOIO M MAacCOBOTO YMCEN HpPHU SIEPHBIX pPEaKLUsAX; MPHU ATOM JaBaTb
CJIOBECHYIO ()OPMYIIMPOBKY 3aKOHA W 3aIMCHIBATh €0 MAaTEMaTHYECKOE BBIPAKEHUE,
— OOBICHATH (pU3NYECKHE MPOLIECCH] U CBOMCTBA TE€J, B TOM YHUCIIE U B KOHTEKCTE CUTYallui PaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUYMHHO-CIIEIICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE W3
2—3 JIOTUYECKUX I1aroB ¢ OMOpoil Ha 2—3 U3y4EHHBIX CBOMCTBA (PU3MUECKUX SBICHUH, PU3HMUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;
— periath pacy€THBIE 3a/1auu (OMUPAIOIIUECS Ha CUCTEMY U3 2— 3 ypaBHEHUIl), UCIOJIb3Ys 3aKOHBI U
bopMyIbl, cBsI3pIBatONINE (PU3MUECKUE BEMYMHBI: Ha OCHOBE aHaM3a YCJIOBUS 3aJaudl 3aIlMChIBATh
KpaTKoe YCIIOBHE, BBIBIATH HEJAOCTAIONINE WM U30BITOYHBIE JaHHbIE, BBIOMPATh 3aKOHBI U (HOPMYIIHI,
HEOOXOIMMBIE JUTS pEIICHUS, TPOBOIUTH PACUETHI M OIEHUBATH PEATMCTHYHOCTH MOTYYCHHOTO 3HAYCHUS
(Gu3MUeCcKOil BETMUNHBL;
— pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEUIUTh MPH MMOMOIIH (PU3HMIECKIX METOHOB; UCTIONB3YSI
OTIHMCaHHE UCCIIE0BAaHUS, BBIACIATH MPOBEPSEMOE MPEINOI0KEHUE, OLIEHUBATh IPABUIBHOCTD MOPSIKA
IIPOBE/ICHUS HCCIIEIOBAHMUS, JIENaTh BBIBOJIBI, HHTEPIPETHPOBATH PE3YIIbTAThHI HAOIIOICHUI U OIIBITOB;
— TPOBOJUTH OMBITHI MO HAOIOAEHUIO (PU3UUECKUX SABICHUNA WIH (PU3NYECKUX CBOMCTB Tel (M3ydeHHe
BTOpPOrO 3akoHa HBIOTOHA, 3aKOHA COXpAaHEHWS JSHEPTHH; 3aBUCUMOCTh IepHojaa KoJeOaHui
NPYKUHHOTO MasgTHUKAa OT Macchl Ipy3a U KECTKOCTH MPYKHUHBI U HE3aBUCUMOCTb OT aMILIUTYIbI
MaJIbIX KOJICOaHUH; IPSMOITHEIHOE pacIpOCTpaHEHHE CBETa, pa3JIOKEHHE OElloro CBeTa B CIIEKTP;
U3ydyeHHe CBOMCTB U300paKe€HMs B IUIOCKOM 3€pKajle M CBOMCTB HM300pakeHUs IMpeaMmera B
coOuparomiell JTHH3e; HaOIOICHHE CIUIONIHBIX M JIMHEHYaThIX CIIEKTPOB M3IYYEHHS): CAMOCTOSTEIHLHO
coOMpaTh YCTAaHOBKY M3 HU30BITOYHOrO Habopa OOOpYAOBaHMS; ONMCHIBATH XOJ ONbITA M €ro
pe3ynbTathl, GOpPMYIUPOBATH BHIBOIbL;
— TpPOBOJIUTH NPH HEOOXOJMMOCTH CEPUIO0 MPSIMBIX W3MEPEHUH, Ompeaessisi CpeiHee 3HaueHHUe
H3MepsieMoi BeTMYUHBI ((DOKYCHOE pacCTOSTHUE COOMPAFOIIEH JIMH3bI); 000CHOBBIBATH BEIOOP CIIOc00a
U3MEPEHUS/U3MEPUTEIILHOTO TPUOopa;



— TIPOBOJMTDH UCCIEIOBAaHME 3aBUCUMOCTEH (PU3MUECKUX BEIMYMH C UCHOJIB30BAHUEM IPSIMBIX
U3MEpEeHUl (3aBUCUMOCTbh MYTH OT BPEMEHHM IMpPH PaBHOYCKOPEHHOM [BM)KEHUHU 0e3 HadalbHOM
CKOpOCTH; TepHoAa KOJIeOaHWH MaTeMaTW4eCKOro MasTHUKA OT JUIMHBI HUTH; 3aBUCUMOCTH YIJa
OTpakKeHMsI CBETa OT yrjla MaJeHHWs U yIiia NpejIoMJICHUS OT Yrjla MaJeHus): IUIaHUPOBATh
UCCIICIOBAaHUE, CaMOCTOSITEIbHO COOMpaTh YCTaHOBKY, (DMKCHPOBATh PE3YNIbTaThl MOIYYEHHOU
3aBUCUMOCTH (PU3NYECKUX BEJIUYUH B BUJE TaOMUI U TpaduKOB, AeNaTh BBIBOJBI 110 pe3yjabTaTam
UCCIICIOBAHMS,

— TPOBOJAUTH KOCBEHHbIE U3MEpeHUs (PU3NUECKUX BEIMUYUH (CpeHssi CKOPOCTh U YCKOPEHUE Tella MpU
PaBHOYCKOPEHHOM JIBIDKEHUH, YCKOPEHUE CBOOOTHOTO MAaICHWUs, KECTKOCTh MPYKHUHBI, KO HUIIHESHT
TPeHHUs] ~ CKOJBXKEHMs,  MeXaHuueckas  paboTa W MOIIHOCTb, YacTOTa M MEPHOJ KOoJeOaHH
MaTeMaTHYECKOT0 U MPY>KUHHOTO MAasSTHUKOB, ONTUYECKAs CHJIa COOMPAIONICH JIMH3BI, PaJliOaKTUBHBIN
¢doH): TUIaHUPOBATH MU3MEPEHHUS; COOUPATH IKCIEPHUMEHTANbHYIO YCTAaHOBKY U BBINNOJHSITH U3MEPECHUS,
CIIys TPEIUIOKEHHOW HMHCTPYKIUH; BBIYUCIATH 3HAUEHUE BEJIWYMHBI U AHAJIU3UPOBATH MOTYYECHHBIC
pe3yNbTaThl ¢ YYETOM 33JaHHOM MOTPEIIHOCTH U3MEPEHU;

— Co0I0IaTh MpaBuUiIa TEXHUKU OE€30MIaCHOCTH NPU paboTe ¢ 1abopaToOpHBIM 000pYyI0BaHUEM;

—  pa3nuyaTh OCHOBHBIE MPH3HAKM HU3YYEHHBIX (U3UYECKUX MOJENeH: MaTrephalibHas TOYKa,
abCOoIIIOTHO TBEPIOE TEJIO, TOYSUHBIH UCTOYHHK CBETA, JyY, TOHKAs JIMH3A, TUIAHETapHasi MOJIEJIb aToMa,
HYKJIOHHAsI MOJIeJIb AaTOMHOTO SIpa;

— XapaKTepHU30BaTh MPUHIIMIIBI IEHCTBUS M3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOWUCTB C OTIOPOI
HA UX OMHUCAHUS (B TOM 4YMCIE: CIHMIOMETP, NATYMKHU IOJOKECHHS, PACCTOSIHUS U YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, IEPHUCKON, (OTOAINMApaT, ONTHYECKUE CBETOBOJBI, CIIEKTPOCKOI, JO3UMETP, Kamepa
Bunbcona), ucnonb3ys 3HaHHMS O CBOMCTBaX (U3WYECKUX SBICHUA U HEOOXOIUMble (U3MYECKUE
3aKOHOMEPHOCTH;

— UCIIONIb30BAaTh CXEMbl W CXEMAaTU4YHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKHX YCTPOMUCTB,
MU3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTHYECKUX TPOLIECCOB MPH PEIIEHUH YIeOHO-TTPAKTUYECKHUX 3a7ay;
ONTUYECKUE CXEMBI JIJIsl TIOCTPOEHUS N300pakeHU B TUIOCKOM 3€pKajie U COOMparoIei JIHH3E;

—  TPUBOJUTH TNPHUMEPHI/HAXOAUTh WHPOPMALHUIO O TpUMEpax TMPAKTHIECKOTO WCIIOIb30BAHMS
¢u3nUecKux 3HAHUM B TMOBCEAHEBHOM >KM3HM JuId oOecredeHusi O€30MacHOCTU IMpH OOpaIleHUuu C
npubopaMH W TEXHWYECKHMMH  YCTPOHCTBAMH, COXpPAHEHHS  3JI0OPOBBbS M COONIONEHHUS HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYXKAIOLIEH cpelie;

— OCYIIECTBIISITh MOUCK HH(MOPMAINH (PU3UIECKOTO COAEpKaHUs B ceTH VHTEpHET, CaMOCTOATENBHO
dopMynupys TOHMCKOBBIM 3ampoc, HAXOAWTh MYTH OIpeNeNeHUuss JIOCTOBEPHOCTH MOJIYYEHHOM
MH(POPMALIUK Ha OCHOBE UMEIOIINXCS 3HAHUHN M JIOTTOJTHUTEIHHBIX UCTOYHHUKOB,;

— HCHOJIb30BAaTh MPU BBIIIOJHEHUN YUYEOHBIX 33/1aHUIl HAyYHO-TIONYJISIPHYIO JIMTepaTypy (pusnueckoro
CONepKaHWs, CIpPAaBOYHBIE MaTepHallbl, pecypchl cetd  VHTepHeT; BiIaAeTh  NpHEMaMH
KOHCIIEKTUPOBAHUs TeKCTa, MpeoOpa3oBaHus HH(GOpMAIMK U3 OJTHOW 3HAKOBON CHCTEMBI B IPYTYIO;

—  co3JaBaTh COOCTBEHHbBIE IHMCHBMEHHBIE M YCTHBIE COOOIEHUS HAa OCHOBE MH(OpMaLMU U3
HECKOJIbKUX UCTOYHHMKOB (PU3MUECKOTO COEpKaHUsL, IyOIMYHO MPEICTABIATh PE3YIbTaThl IPOSKTHON
WJIM MCCIIEIOBATEIbCKON AEATEIbHOCTH; IIPH 3TOM I'PAMOTHO MCIOJIB30BaTh M3YYEHHBIM MOHATUNHBIN
anmapar M3y4aeMoro pasziena (UMK M CONPOBOXKIATh BBICTYIUIEHHE Ipe3eHTauueil ¢ ydérom
0COOEHHOCTEH ayTUTOPHH CBEPCTHUKOB.



TEMATHYECKOE
IINIAHUPOBAHUE
7 KJIACC

No

HaumeHnoBaHue pa3/iesioB H TeM NMPOrpaMMbl

KoauuyecTBo yacoB

JJieKTpoHHbIe (U poBbIE)

n/ BCEr0 | KONTPOJIbHbIE | IPAKTHYECKHE 06pasoBaTebHbIE PeCypPChl

Paznen 1. ®u3uka u €€ poJib B NO3HAHUM OKPY:KAKOIIEr0o MUPa

1.1.| ®usnka — mayka o npupoje 2 0 0 http://experiment.edu.ru, https://resh.edu.ru
1.2. | Dusmueckue BeIHYHHBI 2 0 0 http://experiment.edu.ru, https://resh.edu.ru
1.3 | EcTecTBeHHO- HAYUHBIH METO/ O3HAHMSI 2 0 1 http://experiment.edu.ru, https://resh.edu.ru
Hroro no pazgeny 6

Paznen 2. [lepBoHayalibHbIe CBEIEHHS 0 CTPOEHHH BellleCTBA

2.1.| Ctpoenne Bemecrsa 1 0 0 http://experiment.edu.ru, https://resh.edu.ru
2.2.| IBnscenne u B3auMoeiicTBHe YACTHI[ BelIECTBA 2 0 0 http://experiment.edu.ru, https://resh.edu.ru
2.3.| ArperaTHule cocTosinus BemecTsa 2 0 1 http://experiment.edu.ru, https://resh.edu.ru
Hroro no pazueny 5

Paznen 3. JIBukeHHe M B3aUMO/IeIiCTBHE TeJ

3.1. | Mexannueckoe ABHIKEHHE 3 1 2 http://experiment.edu.ru, https://resh.edu.ru
3.2.| Muepuus, macca, niotnocts 4 0 1 http://experiment.edu.ru, https://resh.edu.ru
3.3.| Cuna. Busl cu 14 1 2 http://experiment.edu.ru, https://resh.edu.ru
HWToro no paznmeny 21

Paznen 4. JlaBienue TBEPABIX TeJl, }KUIKOCTEH M ra3oB

4.1.| Napaenue. Tlepenaua 1aBiaeHnst TBEPABLIMH TeIaMH, 3 0 0 http://experiment.edu.ru, https://resh.edu.ru
4.2.| lapienue KuIKocTn 5 0 0 http://experiment.edu.ru, https://resh.edu.ru
4.3.| ATMoc(epHoe 1aBaenne 6 0 0 http://experiment.edu.ru, https://resh.edu.ru
4.4.| JleficTBHE )HIKOCTH H I'a3a HA MOrPYKEHHOE B HUX Teji0 | 7 1 2 http://experiment.edu.ru, https://resh.edu.ru
Htoro no pazueny 21

Paznen 5. PaboTa u MOIIHOCTHL. JHEPrus

5.1.| PaGoTa M MOIIHOCTD 3 0 0 http://experiment.edu.ru, https://resh.edu.ru
5.2.| TipocThie Mexanu3mMbl 5 0 2 http://experiment.edu.ru, https://resh.edu.ru
5.3. | Mexannueckas JHeprusi 1 0 http://experiment.edu.ru, https://resh.edu.ru
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Hroro no paszneny:

12




Pes

€pBHOE BpeMsI

OBIIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME

68

8 KUIIACC
Ne | HammeHoBaHue pa3eioB ¥ TeM MPOrPaMMbI KoJnuecTBo yacos DJIeKTPOHHbBIE (LM(ppoBHIE) 00pa3oBaTebHbIE
n/ BCEro| KOHTPOJIbHbIE NpaKTHYeCKHe pecypeel
Paznen 1. TenioBble siBJIeHUs
1.1.| Ctpoenue u cBoiicTBa BemecTBa 7 0 0 http://experiment.edu.ru, https://resh.edu.ru
1.2.| Temnosbie mponecenl 21 1 3 http://experiment.edu.ru, https://resh.edu.ru
HToro no pazueny 28
Paznien 2. DyieKTpuYeCKHe U MATHUTHbBIE SIBJICHUS
2.1.| DnexTpuueckue 3apsibl. 3apsiKeHHbIE Teaa H HX 7 0 0 http://experiment.edu.ru, https://resh.edu.ru
2.2. | TIocTOSHHbI dJ1eKTPHYECKHIl TOK 20 2 5 http://experiment.edu.ru, https://resh.edu.ru
2 3. | MaraMTHBIC ABICHNS 6 1 2 http://experiment.edu.ru, https://resh.edu.ru
2.4.| DaeKTPOMATHUTHAS HHIYKIHS 4 1 0 http://experiment.edu.ru, https://resh.edu.ru
Hrtoro mo pazumeny 37
PesepBHOE Bpemsi 5
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 70
9 KUJIACC
Ne | HaumeHoBaHMe pa3e/i0B H TeM NPOrpaMMbl KoJnuecTBo yacos JNeKTpOoHHBIE (HH(PPOBbLIE)
n/n BCEro | KOHTPOJIbHbIE NpaKTHYecKue 00pa3oBaTeJbHbIe pecypehbl
naforey nafariy
Pazgen 1. Mexanuueckue siBJIeHUSA
1.1.| Mexanuueckoe JBH:KeHHe M coco0bl ero onucanus | 10 1 http://experiment.edu.ru, https://resh.edu.ru
1.2.| BzaumoeiicTBue TeJ 20 2 http://experiment.edu.ru, https://resh.edu.ru
1.3.| 3akonbI coxpanenus 10 http://experiment.edu.ru, https://resh.edu.ru
Hroro mo pazgeny 40
Paznen 2. MexaHu4ecKHe K0JIeOAHHUS M BOJIHBI
2 1.| Mexanmueckne koaeGanmst 7 0 0 http://experiment.edu.ru, https://resh.edu.ru
2.2.| Mexanndeckiue BOIHBL 3BVK 0 1 http://experiment.edu.ru, https://resh.edu.ru
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Htoro mo pazgeny

15

Paznen 3. 3J'IeKTp0MaFHI/ITH06 M0JIC¢ U 3JICKTPOMAIHUTHBIC BOJIHBI

3.1.| DJIeKTPOMAarHHTHOE 10JI¢ H JIeKTPOMATHUTHBIE 6 http://experiment.edu.ru, https://resh.edu.ru
HToro no pasueny 6

Paszmen 4. CBeroBble ABJICHUSA

4.1.| 3aKoHBI pacupocTpaHeHns CBeTa 6 http://experiment.edu.ru, https://resh.edu.ru
4.2.| JTuu3b1 1 ONTHYECKHE IPUGOPHI 6 http://experiment.edu.ru, https://resh.edu.ru
4.3.| Paznoxenne 6e10ro cBeTa B CHEKTP 3 http://experiment.edu.ru, https://resh.edu.ru
Hroro mo pazueny 15

Paszen 5. KBanToBbI€e AIBJICHUSA

5.1.| Mcnyckanue u norJiomenne cBeTa AaTOMOM 4 http://experiment.edu.ru, https://resh.edu.ru
5.2.| CTpoenue atomnoro sypa 6 http://experiment.edu.ru, https://resh.edu.ru
5.3.| Sinepubie peakuunu 7 http://experiment.edu.ru, https://resh.edu.ru
Htoro no pazpeny 17

Paznen 6. IlopTopuTeIbHO-0000 A0 IINI MOLYJIb

6.1.| CueremaTusauus u 06061IeHHe TPEIMETHOTO 9 http://experiment.edu.ru, https://resh.edu.ru
Hroro no pazgeny 9

OBIIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102
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