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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢u3MKe Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHUS COCTaBJIeHA Ha
OCHOBE TOJIOXEHUI W TpeOOBaHWN K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOil paboueld mporpamMmbl BocnuTaHus W KoOHIENIMHM TNpenojaBaHus Yy4eOHOTO
npenmera «Pu3nKa.

CogepxaHue MporpaMMbl MO (U3MKE HAMpaBIIeHO Ha (OPMUPOBAHHE ECTECTBEHHO-
HAyYHOUW I'PaMOTHOCTH OOYYArOIIMXCS M OpraHM3alfi0 M3ydeHHs (PU3MKU Ha JesTebHOCTHOMN
OCHOBe. B mporpamme 10 (U3HKE YUUTHIBAIOTCS BO3MOXHOCTH Y4YeOHOrO mpeaMmera B
peamm3anuu TpeboBannii ®PI'OC OOO K MmIaHUPYEMBIM JUYHOCTHBIM M METalpeaIMETHBIM
pe3yinbTaTaM OOy4YeHHS, a TaKXKe MEKIIPEIMETHBIC CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX
IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHMs.

[Tporpamma 1o (u3MKe ycTaHABIMBAET paclpeieNieHHe yu4eOHOro Marepuana Mo rojam
oOydenus (o Kjaccam), IMpeajaraeT MNPUMEPHYIO IOCIEIOBATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE PAa3BUTHUS TPEIMETHOTO COJCPKaHMS U y4€Te BO3PACTHBIX
0COOEHHOCTEH 00yJaroIuXCs.

[Tporpamma o ¢u3uke pazpadboTaHa ¢ UENbI0 OKa3aHUS METOIMYECKONW MTOMOIIN YIUTEITIO
B CO31aHUU paboyel MPorpaMMBbI 10 y4eOHOMY MTPEIMETY.

®dusnka SBIACTCS CHCTEMOOOPA3YIOIIUM JJIsI €CTECTBEHHOHAYUHBIX YYEOHBIX MPEAMETOB,
MOCKOJNIbKY (pU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XUMUEH,
Ouonorueli, actpoHoMuer U (puU3NYecKoi reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, MPEeIOCTaBiIsIeT HaumOojee sICHble OOpa3lpl MPUMEHEHHs HAy4HOTO MeEToja
MO3HAHMUSI, TO €CTh CIIOCO0A MOJYUYECHUsI IOCTOBEPHBIX 3HAHUM O MUPE.

Opna W3 rMaBHBIX 3a1a4 (pusmveckoro oOpa3oBaHUsl B CTPYKType 001iero oOpa3zoBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH M HWHTEpeca K HayKe Yy
oOyJaronuxcs.

W3yuyenne ¢usmkn Ha 0a30BOM YpOBHE IIpeNIoyiaraeT OBJaJ€HUE CIEIYIOIINMHU
KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOLUIUMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCT:

Hay4YHO OOBSCHSTH SIBJICHUS;

OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICJIOBAHMUS,

WHTEPIPETUPOBATh JaHHBIE W WCIOJIb30BAaTh HAyUYHBIE JTOKA3aTEIHCTBA IS MOJYYCHUS
BBIBOJIOB.

[lenu wm3yueHuss (U3MKKM Ha YpPOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHUs ONpEAEICHbI B
Konnenmnuu npenoaasanust yueOHoro npenMera «®usmka» B 00pa30BaTEIbHBIX OPTaHU3ALUAX
Poccuiickoit ®@enepanuu, peaau3ylolMX OCHOBHBIE 001I€00pa3oBaTeNbHble MPOTrPAMMBL,
yTBepxkI€HHON pemenneM Kosermnm MunncreperBa npocsemenus Poccuiickon denepanun
(mportokon ot 3 nexadbps 2019 r. Ne [IK4BH).

Henu n3yyenus Gpu3nku:

npuoOpeTeHne UHTEepeca U CTpeMIIEHUS! 00yUaIoIUXCsl K HAYYHOMY M3yYEHUIO TPUPOIbI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEICTABICHUH O HAydyHOM METOJA€ I[IO3HAaHUS U  (OPMHUpPOBAHUE
HCCJIEI0BATENIBCKOIO OTHOLICHUS K OKPY/KAIOIIUM SIBIICHUSIM;

dbopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa M3y4yeHHUS OCHOB CTPOEHHUS
MaTepuy U pyHAAMEHTAIBHBIX 3aKOHOB (PU3MKH;

dbopMupoBaHUEe TNPEACTAaBICHUN O poin (PU3MKK JUIsl pa3BUTHS APYTUX €CTECTBEHHBIX
HayK, TCXHUKU U TEXHOJIOTUH;



pa3BUTHE TIPEJCTABICHUNH O BO3MOXHBIX cdepax Oyaymed mnpodecCuoHaIbHON
NESTEIIbHOCTH, CBSI3aHHOW C (U3MKOW, MOJATOTOBKA K JanmbHEiIIeMy OOyY4eHHI0O B 3TOM
HallpaBJICHUU.

Joctuxenne 5TUX Leleld mnporpaMmbl MO (U3HKE HAa YpPOBHE OCHOBHOTO OOLIETro
00pa3oBaHus 00ECIIEUNBACTCS PEIICHHEM CIICAYIOUINX 3aa4:

IPUOOpPETEHNE 3HAHUN O TUCKPETHOM CTPOEHUU BEILLECTBA, O MEXAHUYECKUX, TEIIOBBIX,
JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

npuoOpeTeHne yMEHUH OmHChIBaTb M OOBSACHATH  (U3MYECKHUE  SBICHHUS C
UCIIOJIb30BAaHUEM I10JTyYEHHbBIX 3HAHUIH;

OCBOEHUE METOJIOB pELICHMs] MPOCTEUINMX pacu€THBIX 3a7ad C MCIOJIb30BAHUEM
bu3nvecKkux MojesIel, TBOPUECKUX U MPAKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3sBUTHE YMEHUI HAOIIO1aTh MPUPOAHBIC SBJICHHUS U BBIOJIHATH OIBITHI, Ja0OpaTOpHbIE
paboThI U HKCIIEPUMEHTANIbHBIE UCCIIEI0OBAHMSI C UCII0JIb30BAHUEM U3MEPUTEIIBHBIX IPUOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ HHPOpManueil (U3NIECKOTO COACp)KAHUs, BKIOYAs
UHPOPMALIMIO O COBPEMEHHBIX JOCTIKEHUSX (DU3MKM, aHAIW3 M KPUTHUYECKOE OLCHUBAHUE
uH(popMaLuu;

3HAKOMCTBO €O cdepamu Mpo(hecCHOHAIBHON IEATEIbHOCTH, CBA3aHHBIMU ¢ (QU3UKOM, U
COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAHHBIMHU Ha JIOCTHIKEHUSAX (DPU3NIECKOIN HAYKH.

Ha wu3yuenue ¢usuku (0a30BBIA ypOBEHb) Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs
otBoautcs 242 yaca: B 7 kiacce — 70 yacoB (2 yaca B Henento), B 8 kiacce — 70 gaca (2 gaca B
HEJICIIO), B 9 KJ1acce — 102 yaca 3 Jaca B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o (GU3MKe MepeyeHb JabopaTOPHBIX pabOT M ONBITOB HOCHUT
PEKOMEH/IaTeNIbHBIM XapakTep, Y4uTellb JAelaeT BhIOOp MpOBEACHMs J1a0OpaTOpHBIX paboT U
OTIBITOB C YUETOM MHIUBUIYaTbHBIX 0COOEHHOCTEN 00yUYarOIUXCsl, CIUCKA AKCIIEPUMEHTAIbHBIX
3aJJaHMi, peIaraeMbIX B paMKax OCHOBHOT'O FOCYJJapCTBEHHOI'O 3K3aMeHa 10 (U3UKe.



COJAEP)KAHUE OBYYEHUA
7 KVIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUPa.

®usuka — Hayka O npupoge. SABneHus npupoasl. PU3NUYECKHE SBJICHUS: MEXaHUUYECKUE,
TEIUIOBBIE, JIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BeNMWYHHBL. M3mepenue Qusnueckux BenuuuH. DHU3HUECKUE MPUOOPHL.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢usuka m gpyrue ecrecTBEHHBbIE HayKd M3Yy4aloT NpHpony. EcTecTBeHHOHaY4HBIH
METOJ IO3HaHMA: HaOJIOJEHUE, IIOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBUKEHHE THUIIOTE3,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OObACHEHHE HalmromaeMoro spieHus. OmnucaHue
(bU3n4eCKUX SBJICHUN C IOMOLIbIO MOJIEIEH.

Hemoncmpayuu.

1. MexaHquCKI/IC, TCIIJIOBBIC, SJICKTPUUICCKUEC, MAIrHUTHBLIC, CBECTOBLIC SABJICHU .
2. ®usuyeckue NnpuoOOpPHl U MpolLeaypa MNPSAMBIX M3MEPEHUH aHaJOrOBBIM U LHU(POBBIM
npudopom.

Jlabopamopnwvie padbomot u onvimol.

OrnpeziesieHne EeHbI ACJICHHs Kbl U3MEPUTEILHOTO Iprbopa.

N3mepenne paccTOsTHU.

N3mepenne o0bEMa KUIKOCTH B TBEPIOTO TeIa.

Omnpenenenue pasMepoB MajbIX TE.

N3mepenne TemmepaTypbl MOpH IOMOIIM JKMJAKOCTHOIO TEpPMOMETpa M JlaTyMKa
TEeMIIepaTyphI.

6. IIpoBeneHue wuccineAoBaHUS MO TMPOBEPKE THUIOTE3bl: JAIBHOCTh TMOJIETA IIapUKa,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIe BHICOTA MTyCKa.

arwnheE

Pa3nes 2. [leppoHavyaibHbIe CBeeHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mepbl. ONBITHL, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHUE BEIIECTBA.

JBwxxenue dactuil BemiecTBa. CBA3b CKOPOCTH [IBHXKEHMSI YacTHL[ C TeMIEpaTypoi.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzaumopeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTaJIKUBAHUE.

ArperatHple COCTOSIHMSI ~ BEIIIECTBA: CTPOEHHUE Ta30B, JKUJIKOCTEM H  TBEPABIX
(kpucTaIIU4YecKux) Ted. B3auMocCBs3b MEXIy CBOICTBaAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX M HMX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUUN
BO/IBI.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. Habmopnenue nudpgysun.

3. Ha6J'IIOI[eHI/Ie ﬂBHeHHﬁ, 06T)$[CH$[IOHH/IXC$[ MMPUTAKCHUEM HJIM OTTAJIKMBAHUCM YaCTHUI]
BEIIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. Ormenka quaMeTpa aToMa METOJIOM PAZIOB (C HCToNIb3oBaHUEM (oTorpaduii).
2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.



3. OmnbITHI 110 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUSL.

Pa3nen 3. /IBu:keHHe U B3auMO/ieiicTBHE TeJl.

Mexanuueckoe JBHKEeHUE. PaBHOMEpHOE U HepaBHOMEpHOE JABMKEHHE. (CKOpOCTb.
Cpenssist CKOpOCTb ITPY HEPAaBHOMEPHOM JBUKCHUM. Pacd€T myTH U BpeMEHU IBUKEHUS.

SBnenue wuHepuMM. 3aKOH HHepuMM. B3aumoneicTBuEe Ten Kak INPUYMHA W3MEHEHUs
CKOPOCTH IBMXK€HHUsS Tel. Macca Kak Mepa uHepTHOCTH Tena. IlnmotHocTe BemectBa. CBA3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.

Cuna kak XxapakTepucTHKa B3amMmonencTeusa Ten. Cuna ynpyroctd M 3akoH [yka.
W3mepeHue cuiibl ¢ MOMOLIBIO JUHAMOMETpa. SIBleHUE TAroTeHus U cuia Tsbkectu. Cuna
TSDKECTH Ha Ipyrux IuiaHerax. Bec rtema. HeBecomocTs. CiiojkeHue CHII, HallpaBJICHHBIX I10
onHOI npsmoil. PaBHozelcTByronas cui. Cuna TpeHusl. TpeHHe CKOJIBKEHUS U TPEHHUE MOKOSI.
TpeHune B Ipupoie U TEXHUKE.

Hemoncmpayuu.

HaOmoieHre MeXaHH4ecKOoro IBUKEHUS Tela.

H3mepeHne ckopocTH MPSIMOIMHEHHOTO IBIKCHHUS.
Haburonienue siBjaeHUs] UHEPIUH.

HaGumtoenne n3MeHeHus! CKOPOCTH ITPY B3aUMOJICHCTBUH TEIL.
CpaBHEHHE MacC 10 B3aUMOAEHCTBHUIO TEII.

CrnoxeHue cuil, HallPaBJIEHHBIX M0 OJJHON MPSAMOH.

o U wNE

Jlabopamopnwsie pabomot u onvimeol.

1. OrmpeneneHre CKOPOCTH PAaBHOMEPHOTO JBIJKEHHUs (IIapuKa B JKUIKOCTH, MOJAETH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jajiee).

2. OmpeneneHue cpeiHeld CKOPOCTH CKOJBXEHHs Opycka WM IIapuka O HAKIOHHOMN
MJIOCKOCTH.

3. OmpexeneHue MIOTHOCTUA TBEPJOTO Tea.

4. OnbIThl, JEMOHCTPUPYIONIHNE 3aBHUCHUMOCTh pacTsDKEeHUs (AedopMaiviv) MPYKUHBI OT
MPUIOKEHHOMN CHIIBI.

5. OmbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHUSI OT Beca Teja U
XapakTepa COIMpPUKACAIOUIUXCS TOBEPXHOCTEH.

Pa3nen 4. laBiienue TBEPABIX TeJl, AKUIKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHbIIEHUS U YBeJIMUeHUs AaBieHus. [lapneHue rasza. 3aBUCUMOCTb
JaBJIeHUs ra3a oT 00béMa, Temnepatypsl. [lepenada napneHuss TBEPABIMU TeIaMH, KHUIKOCTIMU
u ra3amu. 3akoH Ilackans. IIHeBMaTnueckue MamnHbL. 3aBUCUMOCTbH JABIECHUS KUAKOCTU OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmatromuecss cocyabl.  ['mapaBianueckue
MEXAHU3MBI.

AtMocdepa 3emuin u armocdepHoe AaBieHue. [IpHuMHBI CyIIeCTBOBaHUS BO3AYIIHOMN
obonouku 3emnu. OnbiT Toppuuermnu. M3mepenue armocdepHOro naBieHusi. 3aBHUCUMOCTh
atMoc(epHOro JaBieHHS OT BBICOTHI HaJa YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(EpPHOTO JaBJICHUS.

JleticTBHE )XUIKOCTH | Ta3a Ha MOTPYXEHHOE B HUX Teso. BriTamkuBaromas (apXumeaoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.

Hemoncmpayuu.

1. 3aBHCHMOCTH JIaBJICHUS Ta3a OT TEMIIEPATYPHI.
2. Ilepenaua naBiieHUs KUJIKOCTBIO U T'a30M.
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Coo0maronyecs: CoCy/sbl.

I'mpapaBauyeckuit mpecc.

[IposiBneHue neicTBUs aTMOCHEPHOTO TaBJICHHS.

3aBUCHMOCTh BBITAIKHBAIOIICH CHIIBI OT 00BhEMA MOTPYKEHHON YacTH Tella U IIIOTHOCTH
JKHJIKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJKOCTH.

VYcnoBue 1maBaHWs TeN: IJIaBaHUE WM TOTPYKEHHUE TEJI B 3aBUCUMOCTH  OT
COOTHOILICHHUS INIOTHOCTEH TeIa U KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOAE OT 00BbEMa MOrpyXEHHOW B KHMIKOCTb
YacTH TeJna.

OnpeneneHne BBITAJIKUBAIOIIEH CHJIBL, JACUCTBYIOLIEM Ha TENO, MOIPYKEHHOE B
KUIKOCTD.

[IpoBepka HE3aBUCHUMOCTH BBITAJIKMBAOLIEN CHJIbI, ICUCTBYIOLIECH HA TEJIO B KHUJIKOCTH,
OT Macchl Tena.

OnpIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTb BBITAJIKUBAIOUIEH CHIIbI, AEMCTBYIOLIEH Ha
TEJIO B JKUJKOCTH, OT 00BbEMa MOrpyKEHHON B KMJIKOCTb YAacCTH Tejla U OT IJIOTHOCTH
JKUJKOCTH.

KoHcTpynpoBanue apeomMeTpa WM KOHCTPYMPOBAaHUE JIOJKH W OIpPEIEICHHE €€
Irpy30I10ABEMHOCTH.

Pa3zgen 5. Pa6ora u MOIIHOCTH. JHEPrus.
Mexanunueckast pabota. MOIIHOCTb.
[IpocThie MexaHU3MBI: pbIyar, OJIOK, HAKJIOHHAS TUIOCKOCTh. [IpaBuiio paBHOBECHS phlyara.

[Ipumenenue mpaBwiia paBHOBECHs pbluara K OJoky. «3oyioToe mpaBuio» MmexaHuku. KITJ]
MPOCTHIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanunyeckas sHeprusi. Kunernueckas v noteHuanbHas 3aeprus. [Ipespaiienue oqHoro

BHJIa MEXAHMYECKOMN 9HCPTHHU B I[py1"01>i. 3akoH COXPAHCHUS SHCPI'UHU B MCXAaHHUKE.

1.

w

Hemoncmpayuu.

[TprMepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwvie padbomot u onvimol.

Onpenenenne pabOThl CUJIBI TPEHHUS MPU PABHOMEPHOM JIBJKEHUU Tejla IO
TOPU30HTAIILHON ITOBEPXHOCTH.

HccnenoBanue ycioBUi paBHOBECUS pblUara.

N3mepenne KIIJ[ HakIOHHOM TIOCKOCTH.

N3yuenue 3aK0Ha COXpPAHEHUSI MEXaHUYECKOW SHEPTHH.



8 KVIACC

Pa3gen 6. TensioBbIe IBJICHUSA.

OcHOBHBIE IIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU CTpOeHUs BeuiecTBa. Macca
U pa3Mepbl aTOMOB M MOJeKyJd. OmnbITbl, NOATBEPKIAIOLINE OCHOBHBIE IOJIOKEHUS
MOJICKYJIIPHOKMHETHYECKOU TEOPHH.

Monenu TBEPIOTO, KUAKOTO U ra3000pa3HOro COCTOSIHUIM BellecTBa. Kpucrammueckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPABIX TNl HA OCHOBE TOJIOKEHUN
MOJIEKYJIIPHO-KMHETHUYECKOW Teopun. (CMauyumBaHWE M KaNWULIpHbIE siBJIeHUs. TeruioBoe
pacUIMpEeHHE U CXKaTHE.

Temneparypa. CBA3p TeMmmeparypbl CO CKOPOCTBIO TEIJIOBOTO JBHUKEHUS YACTHII.
Buyrtpennsst sHeprusi. CrnocoObl W3MEHEHHMsS BHYTPEHHEH OJHEpruu: Tervionepenada u
coBeplieHue padboThl. Buapl Teronepenaun: TemiIONpOBOAHOCTh, KOHBEKIUS, H3ITYYECHHUE.

KonuyectBo TemnoThl. YjelbHass TEMIOEMKOCTh BeIleCTBA. TEMI000OMEH W TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBneHue u oTBepJeBaHUE KPUCTAIIIMYECKHUX
BEIIECTB. YJelbHas TemioTa IuiaBieHus. [lapooOpasoBanue u koHjaeHcauus. Mcmapenue.
Kunenue. YnaenbHas temiota mnapooOpa3oBaHHUs. 3aBUCUMOCTh TEeMIIEpaTypbl KHUIIEHUS OT
aTMoc(hepHOro JaBICHHS.

BnaxuocTs Bo3ayxa.

DHeprus TOIIMBA. Y IeJbHas TEIJIOTa CTOPAHMUSL.

[Tpunnuner pabotel TemoBeix apurareneid KIIJ[ TtermoBoro nBurarens. TersioBbie
JIBUTATENIH U 3aIIATA OKPYKAIOMIEH CPEBI.

3aKOH COXpaHEHUs U IPEBPAILEHUS SHEPTUH B TEIUIOBBIX IPOLECCaX.

Hemoncmpauuu.

HabGmronenne 6poyHOBCKOTO JBUKEHUS.
Habmonenue nuddysun.
HaGuroieHne SBJICHUI CMaYMBaHWS M KAMJUTSIPHBIX SBICHUM.
Habmtoienue TemnoBoro pacuvpeHus Ted.
V3MeHeHre TaBlIeHUs Ta3a MPU U3MEHEHUHN 00bEMa U HArpeBaHUH HITU OXJIAXKICHUH.
[TpaBuia u3MepeHus TeMIepaTypshl.
Bunae! Tenonepenaun.
OxnaxaeHue mpu COBEPIICHUH PaOOTHI.
HarpeBanue nipu coBepiieHUN padOThl BHEITHUMU CHIIAMH.
. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIIECTB.
. HabOmronenue kumnenus.
. HaGnronenne mocTosHCTBA TeMIIepaTyphl IPH TJIaBJICHUU.
. Mojenu TEnI0BbIX IBUTATENEH.
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Jlabopamopnwvie padbomovt u onvimol.

OnBITH MO OOHAPYKEHUIO TEHCTBHUS CHIJI MOJICKYJISIPHOTO TPUTSKEHHUSL.

OMBITHI 11O BBIPANIMBAHUIO KPHUCTAIIJIOB ITOBAPEHHOM COJIM WJTU caxapa.

OnbITH MO HAOTIOIEHUIO TETIOBOTO PACIIUPEHHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.

Omnpenenenue JaBieHUs BO3lyXa B OaJUIOHE IIIpHIIA.

OnBITHI, JEMOHCTPHUPYIOIINE 3aBHUCHMOCTh JaBIEHUS BO3AyXa OT ero oOnéma

HarpeBaHUs WM OXJTKICHHUS.

6. IlpoBepka THMOTE3bl JUHEHHOW 3aBUCUMOCTH JJIWHBI CTOJIOHMKA IKUAKOCTH B
TEPMOMETPHUUECKOU TPYyOKE OT TeMIlepaTyphl.

7. HaOnromenue m3MeHEHUs BHYTPEHHEW JHEPrHH Tela B pe3yabTaTe TEIUIONepenavyu U
pabOTHI BHEITHUX CHIL.

8. HccnenoBaHue sSIBIEHUS TEINIOOOMEHA MPU CMEITUBAHUY XOJIOAHON U TOPSTUEH BOJIBI.

arwhE



9. OmnpeneneHnue KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOAOH MPH TEIIOOOMEHE C HarpeThiM
METATINYECKUM [UITUHIPOM.

10. OnpeneneHue yaeabHON TEIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue nmpouecca uCnapeHus.

12. OnpeneneHue OTHOCUTEIBHOM BIAXXHOCTH BO3/1yXa.

13. OnpeneneHue yeabpHON TEIUIOTHI MIaBJICHUS JIb/A.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJICHHS.

Onektpuzanus Ten. [[Ba poja 3yIeKTpUUECKUX 3apsioB. B3aumoneicTBue 3apsKeHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEWCTBUS 3apSKEHHBIX TEJI OT BEJIMYUHBI
3aps0B U PACCTOSTHUSI MKy TEIaMH).

Onexkrpuueckoe nojie. Hanpspk€HHOCTH anekTpuyeckoro nosst. [IpuHuun cynepno3unuu
JNEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsaoB. DJIEMEHTApHBIM 3iiekTpuueckuil 3apsa. CrpoeHue
atoma. [I[poBOAHUKH U TUANEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUECKOro 3apsa.

ONEeKTpUYECKUM TOK. YCJIOBUS CYILECTBOBAHUS AJIEKTPUYECKOr0 TOKa. McTouHuKH
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOTO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHUTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSX U ra3ax.

Onektpuueckass uenb. Cuna Toka. DiekTpuueckoe HanpsbkeHue. (ConpoTHBIIEHHE
IPOBOJAHMKA. YJIEJIbHOE CONPOTUBJIEHHE BellecTBa. 3akoH Owma Juisi ydacTka LEMu.
[locnenoBarenpHOE U NapaieIbHOE COEAMHEHUE IIPOBOJHUKOB.

Pabota u MomHOCTh 31€KTpUYecKOro Toka. 3akoH /[xoyns—Jlenua. DnekTpuyeckue Lenu
U TIOTPEOUTENH IEKTPUUYECKOM SHEepruu B ObITy. KOopoTkoe 3amMbIkaHHe.

ITocrosiHHbIE MarHuThl. B3auMOJEHCTBHME MOCTOSHHBIX MarHMTOB. MAarHuTHoOE MoOJIE.
MarnuTtHoe noje 3eMJId U ero 3HaueHue JUIs )ku3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe nosie
ANEKTPUYECKOTO TOKa. [IpMeHeHne 3JIEKTpOMarHuToB B TEXHUKE. [[eliCTBME MAarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb HOCTOSHHOrO ToKa. Vcnonb3oBanue
AIIEKTPO/IBUraTelIel B TEXHUUYECKUX YCTPOICTBaX U Ha TPAHCIOPTE.

Oneiter @apanesa. SBneHue  anekTpomarHuTHoW — uHAyKuuu. [lpaBuno  JleHna.
OnektporedHeparop. CrnocoObl TONYYEHHUS HJICKTPUUYECKON DJHEPruu. ODIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa poJia ANEeKTpUYECKUX 3apsSA0B U B3aUMOJECHCTBUE 3apSyKEHHBIX TEll.
YCTpoUCTBO U IEHCTBHE 3IEKTPOCKOIIA.
DNEeKTpOCTaTUUECKAsE MHIYKIUA.
3aK0H COXpaHEHUS AIEKTPUUECCKUX 3aPsII0B.
[IpoBOIHUKY U AUDIEKTPUKH.
MopaenupoBaHHU€e CHIIOBBIX JJUHUN SJIEKTPUYECKOTO MOJIA.
M CcTOYHUKN MOCTOSSHHOTO TOKA.
JleficTBHS 2EKTPUYECKOTO TOKA.
. DJEKTPUYECKUN TOK B KUJKOCTH.
. I'a30BbIl pa3psia.
. I3MepeHnune cuibl TOKka aMIepMeTpOM.
. I3Mepenune aIeKTpruIecKoro HampsHKeHHUST BOJIBTMETPOM.
. Peocrar u Mara3uH cOnpoTUBICHUHN.
. B3aumopeicTBHE ITOCTOSHHBIX MAarHUTOB.
. MonenupoBanre HEBO3MOKHOCTH pa3/ieJICHUs MOJIFOCOB MarHuTa.
. MonenupoBaHre MAarHUTHBIX MOJIEH TTOCTOSIHHBIX MAarHUTOB.
. OmsIT Dpcrena.
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19.
20.
21.
22.
23.
24.
25.

MaruutHoe 1noJie ToKa. JEKTPOMArHUT.

JlelicTBME MAarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

DJIEKTPOABUTATENb IOCTOSHHOTO TOKA.

WccnenoBanue siBJICHUS AIEKTPOMATHUTHON MHAYKITUU.

OmnbiThl Dapajes.

3aBUCHUMOCTH HaIpaBJICHUS! HHIYKIIMOHHOTO TOKA OT YCJIOBUU €r0 BO3SHUKHOBEHHS.
DJIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopuwvie padbomot u onvimeol.

ook whE

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnbITHI 1O HAOIIOEHUIO SJIEKTPU3ALUU TeJl MHAYKLIHEH U PU CONTPUKOCHOBEHUU.
WccnenoBanue nelCTBUS JIEKTPUUECKOTO MOJISl HA TPOBOJHUKH U IUAJICKTPUKH.

COopka u mpoBepka padoThI JEKTPUUECKON MU MOCTOSHHOTO TOKA.

W3mepenue u peryaupoBaHue CHIIbI TOKA.

W3mepenne u peryampoBaHue HapsHKCHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MJYLIErO YEPE3 PE3UCTOP, OT CONPOTUBICHMUS
pe3ucTopa 1 HalpsHKEHUs Ha PEe3UCTOpeE.

OMBITHI, TEMOHCTPHUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUYECKOTO COMTPOTUBIICHUS TIPOBOTHUKA
OT €ro JJIMHBI, IUIOIIA/IA TONIEPEUYHOI0 CEYEHUsI U MaTepHraa.

[IpoBepka mpaBuiia CIOKEHUS HAMPSHKCHHUM MPH MOCJIEI0BATEILHOM COCIUHEHUU JIBYX
PE3UCTOPOB.

[IpoBepka nmpaBuiIa 7151 CUJIBI TOKA TP MapajlIeIbHOM COSAMHEHUN PE3UCTOPOB.
Omnpenenenue pabOTHI AIEKTPUIECKOTO TOKA, HIYILIETO Yepe3 PEIUCTOP.

Omnpenenenne MOIHOCTH IEKTPUYECKOT0 TOKA, BbIIEISIEMON Ha pE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UAYLIETO YEpe3 JIAMIIOUYKY, OT HaIPSKEHUs Ha
HEH.

Onpenenenne KII/] narpesarensi.

HccnenoBanue MarHUTHOTO B3aUMOIEHCTBUSI TTOCTOSTHHBIX MarHUTOB.

W3ydyeHre MAarHUTHOTO TIONSi TIOCTOSHHBIX MArHUTOB TpPU HUX OObEIUHEHUH W
pa3ieNeHuN.

HccnenoBanue neMCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OMBITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUS KATYIIKH C TOKOM U
MarHuTa OT CHUJIbl TOKA M HANPaBJIEHUS TOKA B KaTYIIKE.

N3yuenune neicTBUS MarHUTHOTO TOJISI HA POBOIHUK C TOKOM.

KoucTtpynpoBanue u usydeHue paboThl AIEKTPOABUTATENS.

N3mepenne KIIJ[ anekTpoaBuraTeIbHON YCTaHOBKHU.

OmbITEl MO HWCCIAEAOBAHUIO SIBJICHHUS AJIEKTPOMATHUTHON WHIYKIIMHM: WCCIIEIOBAaHUE
M3MEHEHUH 3HAYEHUs U HaIllpaBJIEHUS NHIYKIMOHHOTO TOKa.



9 KUIACC

Pa3zgen 8. Mexannueckue siBJICHHUSA.

Mexanunueckoe nBrkenue. MartepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOro JBWKEHHUs. PaBHOMEpHOE mpsAMONMHEIHOEe [BHKeHue. HepaBHomepHOe
npsiMOJIMHEHOE JBH>keHHe. CpelHsisi U MrHOBEHHAs CKOpPOCTh Tejla HpH HEPaBHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHOycKOpeHHOE mpsiMmosinHeliHOe aBrkeHne. CBoboaHoe mageHue. OnbIThl
[Nanunes.

PaBHOMEpHOE ABIKEHUE TIO OKpYXHOCTH. [lepmon u dacrora obOpamenus. Jluneitnas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpeMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH Herotona. Bropoii 3akoH Herotona. Tperuit 3akoH Hprotona. IIpuHiun
CyNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: cuia TPEHUS CKOJIBKEHHSI, CUjia TPEHUS
MIOKOS1, APYTHE BUbI TPEHUS.

Cwia TsKECTH W 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpPEHHE CBOOOIHOTO IaJICHMUS.
JBuwxenue mnnaHer Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeBecomocTs u
MEepErpy3KH.

PaBHOBecue MaTepuanbHOM TOUkH. AOCOMOTHO TBEPIOE Teno. PaBHOBecue TBEPIOTO TEa
C 3aKpEIUIEHHOM OChIO BpalieHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsc tena. M3mMenenne mmmynbca. MMiynbe cuiibl. 3aKOH COXpaHEHUsT MMIYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexannueckass pabota U MOMIHOCTh. Pabora cui TskecTH, ynpyroct, TpeHus. CBs3b
sHeprun U padotel. [loTeHnmanpHas >HEPrus Tela, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIH.
[ToTeHumanbHas 3Heprus cxkaroil npyxunbl. Kunernueckas sneprus. Teopema 0 KHHETUYECKON
SHEpruu. 3aKOH COXpPaHEHUSI MEXaHUYECKON IHEPTHUH.

Hemoncmpayuu.

=

HaGnronenne MexaHU4ecKoro ABUKEHMS Tella OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.
CpaBHeHue myTedl M TpPaeKTOpUN IBMKEHHUSI OAHOTO M TOrO K€ Tejla OTHOCHTEIBHO
pa3HBIX TEJl OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS MPSMOIMHENHOTO IBUKCHUS.

HccenenoBanue nNpu3HaKoB paBHOYCKOPEHHOT'O IBUKCHUS.

Habmonenne ABM>XeHUS Tesla O OKPYKHOCTH.

HaOnroneHne MexaHW4ecKUX SBICHMH, MPOUCXOAALIMX B cUcTeMe oTcuéra «Temexkar
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTENIbHO KaOnuHeTa (PU3UKHU.

7. 3aBUCUMOCTb YCKOPEHUS TeJla OT MAcCChl T€NNA U ACUCTBYIOLIEH Ha HETO CUIIBIL.

8. HaOmronenue paBeHCTBA CUII IPU B3aUMOJCHCTBUU TEIL.

9. M3meHeHue Beca Tena IpU YCKOPEHHOM JIBUKECHUH.

10. Ilepemaua ummnyibca py B3auMOJACHCTBUU TE.

11. IIpeoOpa3oBaHUs SHEPTUH ITPH B3aUMOICHCTBUHU Tell.

12. CoxpaHEHHE NMITYJIbCA IPU HEYIIPYTOM B3aUMOJICHCTBHH.

13. CoxpaHeHHe UMITYJIbCca IPU aOCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HabmroeHre peakTUBHOTO JBUKEHHUSL.

15. CoxpaHeHHe MEXaHUYECKON 3HEPTHH MTPU CBOOOIHOM aIEHUH.

16. CoxpaHEeHHE MEXaHNYECKON YHEPTUH MTPHU ABUKEHUH TeJla MO I€HCTBUEM IPYKUHBI.

n
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Jlabopamopnwvie padbomot u onvimel.

1. KoHcTpynmpoBaHue TpakTa i pa3roHa M JAIBHEWIIEr0 PaBHOMEPHOIO JBUKCHMS
[IapUKa WIH TEIEKKH.
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10.

11.

Omnpenenenue cpeaHel CKOPOCTU CKOJBXKEHHs Opycka WIM JBIXKEHHUS IIapuKa IO
HaKJIOHHOM IJIOCKOCTH.

Onpenenenne YCKOpEeHHUsS Tella IPH PABHOYCKOPEHHOM JIBMKEHHUU IO HAKJIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IYTU OT BPEMEHH IMPH PAaBHOYCKOPEHHOM JBUKEHHM 0e3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka rumoTe3bl: eciiu IpU PaBHOYCKOPEHHOM JIBIKEHUU 0€3 HauyalbHOW CKOPOCTH
MyTH OTHOCSITCS KaK Psifi HEYETHBIX YHCEJI, TO COOTBETCTBYIOLIME IPOMEKYTKHA BPEMEHU
OJINHAKOBBI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHUS CKOJBXKEHUS OT CHJIBI HOPMAaJIbHOIO
JTABJICHHUSL.

Onpenenenne kKodhHUIIUEHTA TPEHUS CKOJBKCHHSL.

Omnpenenenue KECTKOCTU MPY>KUHBI.

Onpenenenne pabOTBl CHJIBI TPEHUS TMPH PABHOMEPHOM JIBIDKCHHUH Tella TI0
TOPU30HTAILHOM MOBEPXHOCTH.

Onpenenenne pabOThl CUJIBI YOPYTOCTH TPH MOABEME Tpy3a C HCHOJIb30BAaHUEM
HEMOJIBUYKHOTO U MOJBHYKHOTO OJIOKOB.

N3ydenune 3aKkoHa COXpaHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJe0aHud U BOJIHBI.
KonebarenbHoe nBrkeHne. OCHOBHBIE XapaKTEPHUCTHUKH KOJCOAHMI: IMEpPHOJ, 4YacToTa,

aMImMTyna. Marematudeckuil W NPY)KMHHBIA MasTHUKW. lIpeBpamieHune >sHeprum 1npu
KoJ1e0aTeIbHOM JIBUKEHUU.

3aryxaromue Kojebanus. BeiHykneHHble kosie0anus. Pesonanc. MexaHndecKkue BOJHBI.

CaoiicTBa MexaHn4eckux BOJH. [IpogonpHble U onepeyHble BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHHs. MexaHn4ecKue BOJHBI B TBEPIOM TeJIe, CEUCMUYECKUE BOJIHBI.
3Byk. ['poMKOCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. MIHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.
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Habmonenune xonebanuil Ten noJ 1eHCTBUEM CHIIBI TSDKECTH M CUJIBI YIIPYTOCTH.
HaOnronenue koneOaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Habumronenre BbIHYX/I€HHBIX KOJe0aHU U pe30HaHca.

PacnpocTpanenue mpoAoIbHbIX U MONEPEYHBIX BOJIH (Ha MOJEINN).
Habmonenne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKyCTUYECKHI pe30HaHC.

Jlabopamopuvie padomol u onvimel.

OrnpezenieHre 4acTOThl U IEPHO/Ia KOJICOaHU MaTeMaTHYECKOTO MasiTHUKA.
Omnpenenenne 4acTOThl U Meproia KojaeOaHui MPy>KUHHOTO MasITHHKA.

HccnenoBanue 3aBUCHMMOCTH TI€pHOaa KOJeOAaHWH TIOJIBEIIEHHOTO K HHUTH Tpy3a OT
IUIMHEI HUTH.

HccnenoBanue 3aBUCUMOCTH TepUOaa KOJIEOAHWM TPYKUHHOTO MAasSTHHKAa OT MacChl

rpysa.
[TpoBepka He3aBUCUMOCTH IeproJa KoieOaHui rpy3a, MoABEIIEHHOTO K HUTH, OT MacChl

rpysa.

OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh Mepuoia KojaeOaHui MpyKMHHOIO MasTHHUKA
OT Macchl I'py3a U )KECTKOCTH MPY>KUHBI.

W3mepeHnue yckopeHus cBOOOAHOIO MaJAeHHUS.



Pazgea 10. DiaekTpoMarHuTHOE MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.

SHQKTpOMaI‘HI/ITHOe II0JIC. 3HCKTpOMaFHI/ITHLI€ BOaHLI. CBOHCTBa QJICKTPOMArHUTHBIX
BouH. llIkana 31eKTpOMarHuTHBIX BOJH. Mcronb30BaHUe 3JEKTPOMArHUTHBIX BOJIH AJII COTOBOM
CBSI3U.

DnekTpoMarHuTHas mpupojaa ceera. CkopocTh cBeTa. BonHOBEIE cBOWCTBa CBETA.

Hemoncmpayuu.

1. CBolcTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopnwvie pabomot u onvimeol.
1. W3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C TOMOUILI0 MOOUIILHOTO TenedoHa.

Pa3znea 11. CBeToBbIe IBJICHHUS.

JlyueBasg mopens cBera. Mcrounuku cera. IIpsMOIMHENHOE pacnpoOCTpaHEHHE CBETA.
3armenust Connua u JIynsl. Otpaxkenue cBeta. Ilnockoe 3epkaio. 3akKoH OTpa)KeHHUs CBETA.

[Tpenomnienue cBeta. 3aKOoH npenomieHus cBera. [loHoe BHyTpeHHee OTpakeHUE CBETa.
Vcnonb30BaHue MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOAX.

Jluaza. Xox nydeir B smH3e. Onrtuyeckas cucrema (oToanmapara, MHKPOCKONA |
Tesieckomna. I'1a3 kak onTuyeckas cuctemMa. baM3opykocTs U 1a1bHO30pKOCTb.

Pasnoxenue 6enoro ceera B cnektp. OnbiTel HetoToHa. Cl10XKEeHHE CIIEKTPaIbHbBIX 1IBETOB.
Hucnepcus csera.

Hemoncmpayuu.

[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.

OtpaxkeHue cBera.

[Tonryuenue n300pakxeHUi B IIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomuenue ceera.

OnTH4eckuii CBETOBO/I.

Xon syuelt B coOuparomiei JuHse.

Xox JIydeil B paccenBaroleH JIMH3E.

[Tony4yeHnne n3o0paxeHnit C MOMOIIBIO JIMH3.

. Ilpunnun nefictBus ¢poroannapara, MUKpOCKOIA U TEIECKOIIA.
10. Mogens riasa.

11. PaznokeHue 0emoro cBeTa B CIEKTP.

12. TlomyueHue Oenoro cBera Mpu CIOKEHUU CBETA PA3HBIX I[BETOB.

© Nk whE

Jlabopamopnwvie padbomovt u onvimol.

1. HccnemoBaHue 3aBUCUMOCTH yTJIa OTPaXKEHUS CBETOBOTO JIy4a OT yTIJia TaJICHUS.
W3ydeHne XxapakTepuCTHK H300pakeHUs IIpeIMeTa B INIOCKOM 3epKalle.

HccenoBanue 3aBUCHMOCTH YTJIa TIPEJIOMIICHUS CBETOBOTO JIyda OT yrja IMaJeHUs Ha
TPaHULIE «BO3IYX—CTEKIIO».

[Tomy4yenue n300pa>keHUIA ¢ TTOMOIIBIO COOUPAIOIIEH JTUH3HI.

Omnpenenenne GOKYCHOTO PAaCCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIIEH INH3HI.

OMBITHI 1O PA3JIOKCHHUIO OEJIOTO CBETA B CIIEKT.

OneITEl TIO BOCHPHUATHIO I[BETAa MPEIMETOB NpPU WX HAOIIOJEHUU 4Yepe3 IIBETOBBIC
(GUIBTPBIL.
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Pa3nes 12. KBaHTOBBIC SIBJICHUS.

OmnsiThl Pesepdopaa u mmanerapHast Mmozens atoma. Mognens atoma bopa. Mcnyckanue u
norsiouieHue ceera atoMoM. KBanTsl. JInHelHyaTbie CIEKTPBI.

PagunoaktuBHOCTE. Anbda, Oera- u ramma-m3nydeHus. CTpOCHHE aTOMHOTO spa.
Hyxnonnas wmopgens atomHoro szapa. HMsoromsl. PannoaktuBHble mnpeBpamenus. Ilepuon
IoJIypacnana aTOMHBIX sJiep.

SnepHble peakuyu. 3aKOHBI COXPAaHEHUS 3apsI0BOr0 U MacCOBOIO 4YMCE. DHEPrusl CBS3U
aToMHbIX saep. CBsa3p Macchl U sHepruu. Peakumm cuHte3a u geneHus sjep. Mcrounuku
sHepruu CosHLa U 3BE3 1.

SInepnas sHepreTuka. JIeMCTBUSA paguOAKTUBHBIX U3JIyYCHUHN HA )KUBbIE OPTAaHU3MBI.

Hemoncmpayuu.

CrieKTphl U3J1y4€HUs U TOIJIOIIEHNUS.

CrieKTphl pa3IMYHbIX T'a30B.

CrnexTp BoaoOpoIa.

Habmronenue TpekoB B kamepe BunbcoHa.

Pabora cuéTunka HOHU3UPYIOIIMX U3TYyUEHUH.

Perucrpanus u3inydeHus IpUpOIHBIX MUHEPAJIOB U MPOJYKTOB.

oUW PR

Jlabopamopnwvie padbomot u onvimol.

1. HaOGmroneHue CIUIONIHBIX U IMHEWYAThIX CIIEKTPOB U3ITYUYCHHUS.

2. UccnenoBaHWe TPEKOB: H3MEPEHHE HHEPrUM YaCTHIBI [0 TOPMO3HOMY NyTH (IO
¢dororpadusm).

3. H3mepeHue paanoakTHBHOTO (OHA.

IToBTOpHTEIBLHO-0000 A0 MOIYTb.

[ToBTOpUTENHEHO-0000IIAIOIMIT  MOIYAh  MpeaHa3HAueH IS  CHCTEMAaTH3alud |
0000111eHUs] TPEMETHOTO COJIEPKAHMSI U ONbITA IEATEIIbHOCTH, TPUOOPETEHHOTO MPU U3yYEHUN
BCETO Kypca (DM3MKH, a TaKkKe JJIs MIOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMEHY I10
du3uke 1151 00yJaroUIMXCsl, BHIOPABIINX ITOT Y4eOHBIN MpeaMeET.

[lpy wW3y4YeHWW JAHHOTO MOAYNS pEATU3YIOTCS ¥ CHCTEMATH3HPYIOTCS — BHIBI
NEeSITeTPHOCTH, Ha OCHOBE KOTOPBIX 00ecreunmBaeTcs JOCTIDKEHHE MPEIMETHBIX H
METaINpeIMETHBIX IUIAHUPYEMBIX Pe3yJbTaTOB 0OyueHHs, (OpPMHUPYETCs €CTECTBEHHOHAayuHas
IPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIENOBaHHS SIBICHWHA MPUPOIBl M TEXHHKH,
OBJIQICHUE YMEHMSMHU OOBICHATh (PU3MUECKUE SBICHUS, MPUMEHSS IOJy4YeHHbIE 3HAHMA,
pemaTh 3a/1a4d, B TOM YHUCJIE KaUeCTBEHHBIE U IKCTIEPUMEHTAIbHBIE.

IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA IPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHNSA

W3ydyeHnne ¢u3MKM Ha YypOBHE OCHOBHOIO 0O0IIero o0pa3oBaHHs HalpaBiIe€HO Ha
JOCTH)KEHUE JTIMUHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeNIbHBIX PE3yIbTaTOB.

B pesynpraTte wusydeHus (u3MKHM HA YpPOBHE OCHOBHOTO 0O0mIero oOpa3oBaHHsS Yy
oOyuarorierocst OynyT c(hopMHUpPOBaHbI CIEIYIONINE TUYHOCTHBIE PE3YJIbTAaThl B YACTH:

1) naTPHOTHYECKOTr0 BOCIIMTAHUSA

— IpOsIBJIEHHME HHTEpeca K HUCTOPUU M COBPEMEHHOMY COCTOSHUIO POCCHICKON (u3mueckoit
HaYKU;



— [IEHHOCTHOE OTHOILIEHHE K IOCTHXKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;
2) rpa’KJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

— F'OTOBHOCTb K AKTHBHOMY Y4YaCTHIO B O6Cy)KI[CHI/II/I O6H.[€CTB€HHO 3HAYMMbIX M 3THYCCKHX
HpO6J’I€M, CBA3aHHBIX C MPAKTUYCCKUM IIPUMEHCHUEM I[OCTI/I)KGHI/Iﬁ (1)I/I3I/IKI/I,

— OCO3HAaHHUEC BAXKHOCTU MOPAJIbHO-3TUYCCKUX MMPHUHIUIIOB B ACATCIILHOCTHU y‘-IéHOI‘O;
3) 3¢cTeTH4eCKOro BOCTIUTAHUS

— BOCIPUATHE OCTETHUYCCKUX KadC€CTB (1)I/I3I/I‘{CCKOI>’I HAayKU: eé rapMOHHUYHOI'0 ITOCTPOCHUA,
CTPOroCcT, TOYHOCTH, JIAKOHUYIHOCTH;

4) HEHHOCTH HAYYHOI'0 O3HAHUSA:

— 0CO3HaHME EHHOCTH (PU3NYECKON HayKH KaK MOIIHOTO MHCTPYMEHTA I03HAHUSI MUPa, OCHOBBI
Pa3BUTHUS TEXHOJIOTHI, BA)KHEHUILIEH COCTABIISIOIIEH KYJIbTYpHI;

— pa3BUTHE HAYYHOH JIF0O03HATEIHHOCTH, HHTEPECA K UCCIIEeI0BATEIbCKON AesITENbHOCTH;

5) dopmupoBanusi KyJbTYypbl 310POBbs U IMOIUOHAJIBLHOTO 0JIATONOJIYYMSI:

— OCO3HAaHHWE LEHHOCTH 0e30macHoro oOpasa KH3HH B COBPEMEHHOM TEXHOJOTUYECKOM MHUDE,
BaXHOCTU TPaBHJI OE30MAaCHOTO MOBEACHUS Ha TPAHCIOPTE, Ha AOpOrax, ¢ JIEKTPHYECKUM U

TCIIJIOBBIM 060py,I[OBaHI/ICM B JOMAIIHUX YCIIOBUAX;

— c(hOpMUPOBAaHHOCTh HaBbIKA pPe(IEKCUH, NMPU3HAHUE CBOETO IpaBa Ha OLIMOKY M TaKOro Ke
IpaBa y APYyroro 4ejaoBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

— aKTMBHOE yYacTHe B pEIIeHWH NpPaKTHUYECKUX 3a7ad (B paMKax ceMbH, 00pa3oBaTeIbHOM
OpTaHMW3aIH, TOPOJIa, Kpas) TEXHOJIOTHUECKON M COIMATLHOW HAIMPABICHHOCTH, TPEOYIOIINUX B
TOM 4ucCle U GU3NYECKUX 3HAHH;

—MHTepeC K MPaKTUUYECKOMY U3YUEHHIO MPoQeccHil, CBSI3aHHBIX ¢ (PU3UKOI;

7) 3K0JIOTM4YE€CKOT0 BOCTIUTAHUSA:

— OpHeHTalus Ha MpUMEHEeHHe (U3MYeCKHX 3HAHMU [UIsl pelieHHsl 3afad B 00JIacTU
OKPY)KaIOH_[eI\/’I Cp€abl, IMIAHUPOBAHUA IMOCTYIIKOB M OLHCHKHW HX BO3MOXKHBIX HOCJ'IG)]CTBI/II\/’I JJISL
OKPYXKArOIIEH Cpeibl;

— OCO3HaHHWE TII00aTHbHOTO XapaKTepa KOJOTHICCKIX TTPOOJIEM U MyTeH MX pelIeHHUS;

8) amanTanum K U3MEHSIOIMMCSH YCJIOBUAM COLUAIBHOI U NPUPOIHOI cpeabl:

- HOTpe6HOCTB BO BSaHMOﬂCﬁCTBHH IIpU BBINIOJIHCHUHA I/ICCJ'IC,ZLOBaHI/Iﬁ " IIPOCKTOB (I)HSH‘ICCKOfI
HaIpaBJICHHOCTH, OTKPBITOCTH OIBITY M 3HAHUAM JPYTUX;



— MOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO AESITEIbHOCTD;

— OTpeOHOCTh B (POPMUPOBAHMH HOBBIX 3HAHUH, B TOM YKCiIE (GOPMYIUPOBATH UJCH, TIOHATHS,
TUIIOTE3BI O (PU3NYECKUX 0OBEKTaX U SIBJICHUSX;

—0CO3HaHUE 1e(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PU3MKH;
— IUVIAHUPOBAHKE CBOETO PAa3BUTHUS B IPHOOPETEHUN HOBBIX (PM3NYECKUX 3HAHUM;

— CTPEMIJICHUEC aHAJIM3UPOBATHh W BBIABJIATHE B3aUMOCBA3U IIPUPOIBLI, 06H_ICCTBa 1 3KOHOMHMKH, B
TOM 4HUCJIC C UCITIOJIB30BaAHHEM (1)I/ISI/I‘I€CKI/IX 3HaHI/II71;

— OIIEHKA CBOMX JCHCTBUN C YUETOM BIIMSHHS Ha OKPYXKAIOIIYIO CPEIY, BOBMOXKHBIX I100aTbHBIX
HOCJIEJICTBUMH.

METANPEAMETHBIE PE3YJIbTATHI

B pesynprare ocBoeHusi mporpamMmbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanusi y oOyuatomerocss OyayT cGOpMUPOBaHBI MeTampeAMeTHbIe Pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHUBEpCaJbHblE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCalbHbIC yueOHbIE NeUCTBUS, PETYIATUBHbBIC YHUBEPCAIbHbIC YUeOHbIC ACHCTBHUS.

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC yqeﬁmﬂe JeHCTBUA

ba3oBble JJornveckue aelcTBUS:

BBISIBIISITh M XapaKTEPU30BaTh CyIIECTBEHHBIC TIPU3HAKNA OOHEKTOB (SIBJICHHIA);

yCTaHaBJIMBATh CYLECTBEHHBIN MPU3HAK KJIacCU(PUKAIUK, OCHOBAHMS Ul 0000IIECHHS U
CpaBHEHHS,

BBISIBJISATh 3aKOHOMEPHOCTU W MPOTHBOPEYMsS] B paccMaTpuBaeMbIX (pakTax, JaHHBIX U
HaOJFOICHUSX, OTHOCSAIIMXCS K (PU3MUECKUM SBIICHHSIM;

BBISBIISATh MPUYUHHO-CIIEICTBEHHbIE CBSI3W INPU H3YYEeHUM (U3NYECKUX SBICHUH H
IIPOIIECCOB, JIENIATh BHIBOJIBI C MCIIOJIb30BAaHUEM JICTyKTHBHBIX U HHIYKTHBHBIX YMO3AaKITIOUSHHH,
BBIJIBUTATH TUIIOTE3HI O B3aUMOCBS3SIX (PU3NIECKUX BEITHUYHH,

CaMOCTOSITENIFHO BBIOMpATh croco0 pelieHus yueOHOH (Hu3uuecKoil 3a1aun (CpaBHEHHE
HECKOJIBKUX BapHaHTOB pEIIEHHs, BHIOOp Hamboiee MOAXOAIIET0 ¢ YU4ETOM CaMOCTOSITEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBatTe/bcKe 1eicCTBUA.

MCII0JIb30BaTh BOMPOCHI KaK MCCIIEN0BATENBCKUII HHCTPYMEHT MO3HAHMS,

MPOBOAMTD 1O CAMOCTOSITENIbHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOXKHBIA (PU3NUECKUI
HKCIEPUMEHT, HEOOJIBIIIOE UCCIIEI0BAaHHE (PU3UUYECKOTO SIBICHUS;

OLICHMBAaTh Ha NPUMEHUMOCTb U JOCTOBEPHOCTh WH(OPMAILNIO, MOJYUYEHHYIO B XOJ€
MCCIIEIOBAHMSI MJIU DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYIIUPOBATh 0OOOIIEHHS U BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJII0IeHUs, OIIbITA, UCCIICOBAHMS;

MPOrHO3MPOBATh BO3MOXKHOE JlajibHeIIee pa3BuTHE (U3MYECKUX MPOIECCOB, a TaKXKe
BBIJIBUTATh TPEATIOI0KEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.



Pabora ¢ undopmanmeii:

NPUMEHATh Pa3IMYHBIE METOJbl, MHCTPYMEHTHI W 3ampOChl INpPHU MOUCKE M OTOOpE
UH(OPMALIUY WU TAaHHBIX C YIETOM MPEUIOKEHHON yueOHOW (hMu3nYecKor 3a1auH;

aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh M HMHTEPIPETHPOBATH MH(MOPMALUIO PASTHYHBIX
BUOB U (POPM IPECTABICHHUS;

CaMOCTOSATENIFHO BBIOMpATh ONTHMAaNbHYIO ()OpMY TpenCcTaBiIeHUus HHGOpMALUU H
WITIOCTPUPOBATh pellaeMble 33a4i HECJIOKHBIMU CXEMaMH, TUarpaMMaMu, HHOHM rpadukoi u
UX KOMOMHAIUAMHU.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XOJ€ OOCYXKICHHsS ydueOHOro marepuajia, pe3y/bTaToB JAa0OPAaTOPHBIX paboOT
IPOCKTOB 3a/aBaTh BONPOCHI IO CYHIECTBY OOCYXKIaeMOW TEMBI M BBICKA3bIBaTh HICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4 U MOIIepKaHue 0IaroKe1aTeibHOCTH OOIICHS,

COIIOCTABJIATh CBOM CYXKIEHHS C CYXICHHSIMH JPYI'MX y4YaCTHHKOB JHajora,
OoOHapy)KUBaTh Pa3InYMe U CXOJCTBO MO3HIINH;

BBIPA)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX M MHCHMEHHBIX TEKCTAX;

nyOoJIMYHO  TPEACTABIATH  PE3yIbTaThl  BBIMOJIHEHHOrO  (DU3MYECKOTO  OIbBITA
(9KCIIEpUMEHTA, UCCIICIOBAHMS, IIPOEKTA);

MOHUMAaTh U HUCIOJIb30BATh MPEUMYINECTBA KOMAHIHOW ¥ WHAWBUIYAIbHOW PaOOTHI MPU
pELICHUH KOHKPETHON (PHU3UIECKOM TPOOIEMEI;

OPUHUMATh I€JM COBMECTHOHM JIEATEIILHOCTH, OPIraHW30BBIBATH JCHCTBUSA 10 e
JOCTHKEHHUIO: PacCIpeleNiaTh poiid, 00CYKIaTh MPOILECCHl U PE3yabTaThl COBMECTHON PabOTHI,
0000111aTh MHEHUS HECKOJIBKUX JIIOIEI;

BBINIOJIHATH CBOIO 4acTh pabOTHI, JOCTHUTras KadyeCTBEHHOrO pe3yabTaTra IO CBOEMY
HAMPaBJICHUIO U KOOPAMHUPYS CBOU JCHCTBHS C APYTUMH WICHAMUA KOMAH/IbI;

OILICHUBATh KaY€CTBO CBOETO BKJIAJa B OOIIUI MPOAYKT IO KPUTEPHUSAM, CAMOCTOSATEIILHO
chOpMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUSI.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

Camoopranusauus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYalUsX, TPEOYIOLUX AJIsl pEelICHUs
(bu3nUecKux 3HaHUMH;

OpUEHTUPOBAThCS B PA3IMYHBIX [OAXO0JAaX NPUHATUS pelleHud (MHAUBHUIYaJIbHOE,
NPUHATHE PELICHUS B TPYIIE, IPUHATUE PEIIEHUH IpyMIoi);

CaMOCTOSITENIbHO COCTaBJISITh AITOPUTM pelleHus (U3MUEecKOM 3ajlauv WK I[IJIaHa
UCCIIEIOBaHUS C  Y4€TOM HMMEIOLIUXCA PECypcoB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEILICHU;

JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JaBaTh a/ICKBaTHYIO OIIEHKY CUTYalluH U IpejiaraTh IaH e€ H3MEHEeHHUS,

OOBSICHATH MPUYUHBI JOCTHKEHUS (HEIOCTUIKEHHUs) Pe3yJIbTaTOB JIEATEIBHOCTH, J1aBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTH (B TOM YHCIE B XOJ BBINOJIHEHUS (PU3MUECKOTO
UCCJIEIOBaHMSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHUBILUXCS CUTYallUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;



OLICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIIOBUSM;

CTaBUTh ce0sl HA MECTO APYroro 4YeJOBEKa B XOJE€ CIopa WM JUCKYCCHU Ha HAYYHYIO
TE€MY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

NpU3HAaBaTh CBOE MpaBO HAa OWMOKY MNpH pemeHuH (U3NYECKUX 3aJad WiId B
YTBEPXKICHUAX Ha HAYYHBIE TEMBI U TAKOE K€ IIPAaBO APYIOro.

INPEJIMETHBIE PE3YJIBTATbBI

K konny oOyuenus B 7 Kjacce mpeIMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCTIONB30BaTh MOHATHA: (U3MYECKHE M XHMHUYECKHUE SIBIICHHs, HaOIro/ieHue,
9KCHEPUMEHT, MOJIeJIb, THIIOTE3a, €AMHULBI (PU3UUECKUX BEIMYUH, aTOM, MOJIEKYJa, arperaTHble
COCTOSIHUSL ~ BellecTBa  (TBEpHOE, JKUIKOE, TIa3000pa3HOE), MEXAHWYECKOE JIBUIKEHUE
(paBHOMEpHOE, HEpaBHOMEPHOE, HPSIMOJIMHEHHOE), TPaeKTOpHs, PAaBHOJAEHCTBYIOLIAs CHIIA,
nedopmanus (ynpyras, miIacTU4eckKas), HeBECOMOCTh, COOOIIAIONINECS COCY/IBI;

pasnuyath sBieHus (qudQy3us, TEIIOBOE ABUKEHHE YacCTHIl BEIIECTBA, PABHOMEPHOE
JBI)KEHUE, HEPAaBHOMEPHOE JBIDKEHHE, MHEPIHS, B3aUMOJCHCTBHE TEIN, paBHOBECHE TBEPIBIX
TeJ C 3aKPEIUIEHHONW OCBhIO BpALEHMs, Nepeada JaBJIeHUs TBEPIABIMU TelaMH, KUAKOCTIMH U
ra3ams, aTMocqepHOe AaBliCHHE, IUIAaBaHUE TeJ, NMPEBPAICHUS MEXaHWYECKOH SHEprHH) IO
ONHCAaHUIO MX XapaKTEPHbIX CBONCTB M Ha OCHOBE OIIBITOB, JAEMOHCTPHUPYIOLIMX JaHHOE
(du3nyeCcKoe SIBICHUE;

pacrio3HaBaTh IPOSIBIEHUE M3YYEHHBIX (PU3UYECKHUX SIBIICHUM B OKpYXAaloIEeM MHUDE, B
TOM 4uclie (PU3NYECKHE SIBICHUS B MIPUPOJIE: PUMEPHI IBUKCHHUS C Pa3IMYHBIMU CKOPOCTSIMH B
KUBOW M HEXHBOH Ipupoje, ACHCTBUE CUIIBI TPEHUS B MPHUPOJE M TEXHUKE, BIUSHUE
aTMOC(EepHOTO JaBJICHUS HA JKUBOW OpPraHU3M, IUIaBaHHE PbIO, phIYard B TEJE YEIOBEKa, MpHU
ATOM MEPEeBOAMTh MPAKTUYECKYIO 3a7auy B Y4eOHYI0, BBLAEIATH CYIECTBEHHbIE CBOMCTBA
(mpu3HaKku) U3HUECKUX SIBICHUN;

OTUCHIBATh M3YYEHHBIE CBOMCTBA TeJl M (hPU3MUYECKHE SBJICHUS, UCHOIB3Yys (U3NYECKUE
BEJIMYMHBI (Macca, 00BEM, MIOTHOCTH BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEAHSS CKOPOCTb,
CHJIa YIPYTOCTH, CHJIa TSKECTH, BEC Tela, CHJla TPeHHs, AaBiieHue (TBEPAOro Teia, KHUIKOCTH,
ra3a), BbITAJIKMBAIOIIas CUJIa, MEXaHW4ecKass paboTa, MOIIHOCTb, IJIEUO CHJIbI, MOMEHT CHJIBI,
KO3(QUIMEHT IMOJIE3HOr0 JIeHCTBUS MEXaHHW3MOB, KMHETHYECKas M MOTEHIUalbHas 3HEprus),
IpY OINWCAHWW TIPABWJIBHO TPAaKTOBaTh (MU3WYECKUH CMBICT HCIIOJB3YEMbBIX BEJIWYHH, WX
0003HaueHMsI U E€MHHUIBI (PU3NYECKUX BEIMUYUH, HAXOIUTH (OPMYIIbI, CBA3BIBAIOIINE TaHHYIO
(GU3NUECKyIO BEIIMYMHY C IPYTMMHU BEIMYMHAMH, CTPOUTH TPAPUKU M3yYCHHBIX 3aBHCHMOCTEH
(bu3NUeCKUX BEIHYMH;

XapaKTepru30BaTh CBOWCTBA TeJN, (PU3UUECKUE SIBICHHS W TPOILECCH, NCIIONB3Ys MpaBUIIa
CJIO’KEHUS CHJI (BAOJIb OJHOM NpsAMoii), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena, IpaBUiIo
paBHOBecHsl pblyara (0JI0Ka), «30JI0TO€ NMPABUIO» MEXaHHUKH, 3aKOH COXPAHEHUS MEXaHUYEeCKOU
SHEpPIrUU, MpH HTOM JaBaTh CJIOBECHYI0O (OPMYJIMPOBKY 3aKOHa M 3alUCBIBaTh €ro
MaTeMaTHYECKOE BBIPaKCHNUE;

OO0BSICHATH (pU3NYECKHE SABICHHSI, TPOLIECCH] M CBOMCTBA TN, B TOM YUCIIE U B KOHTEKCTE
CUTyallMid MPaKTHKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABISATh NPUIHHHO-CIICJCTBEHHBIC CBSI3H,
CTpOUTh OOBACHEHHE M3 |—2 JOrMyeckMX MIaroB ¢ OMOpod Ha 1—2 M3y4YeHHBIX CBOICTBa
bU3UYeCKUX SBICHUHN, PU3NUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemath pacuéTHble 3a7auyd B 1—2 JEWCTBUS, HCIONB3Ys 3aKOHBI U (HOpMYIIHI,
CBSI3BIBAMOIIME (DM3MUYECKUE BEIWYMHBI: HAa OCHOBE aHAM3a YCIOBHS 3aJaddl 3alliChIBATh
KpaTKoe YCIIOBHE, MOACTaBIATh (PU3NYECKHE BEIWYMHBI B (OPMYNBI U MPOBOJUTH PACUETHI,
HAXOJIUTh CIIPABOYHEIC JaHHBIE, HEOOXOAUMBIE ISl PEIICHUs 33134, OIICHUBATh PEATMCTHYHOCTh
MOJYYeHHOM (hr3NYecKOi BETMUHHBI,



pacro3HaBaTh Ipo0JieMbl, KOTOPbIE MOXHO PEUIUTh MPH MOMOUIN (PHU3HUUECKUX METOJIOB,
B OIMCAaHUU HCCIIEOBaHUS BBIAEIATH NIPOBEPSEMOE NPEANON0KEHNE (TUIOTE3Y), pa3indarh U
MHTEPIPETUPOBATH MMOTYYCHHBIN pe3yNbTaT, HAXOAUTh OIIMOKU B XOJE OMbITA, JIe1aTh BBHIBOJIbI
II0 €ro pe3yJbTaTaMm;

MPOBOAUTH OIBITHI MO HAOMIOAEHUIO (DU3MYECKHUX SBJICHUN WM (U3UYECKUX CBOMCTB
TeN: (HOPMYIUPOBATH MPOBEPSIEMBIC MPEANOI0KEHUS, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
000py/I0BaHus, 3aMUCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBObL;

BBINOJIHATh IPSMBIE W3MEPEHHUsI PACCTOSHUS, BPEMEHHU, MAacChl Tena, 00bEMa, CHIIBI U
TEMIEPATYpPhI C UCIOJIb30BAHUEM aHAJIOTOBBIX U HMU(PPOBBIX MPUOOPOB, 3aMUCHIBATh MOKA3aHUS
nprOOPOB ¢ YIETOM 33JaHHON aOCOFOTHON MOTPEITHOCTH U3MEPCHHUI;

MIPOBOJAMTH HCCJIEIOBAaHUE 3aBUCUMOCTU OJHON (PU3MYECKOW BETUYMHBI OT APYrou ¢
MCIIOJIb30BAaHUEM IIPSIMBIX U3MEPEHUN (3aBUCUMOCTH IIyTH PaBHOMEPHO JBHIKYILIETOCS Tela OT
BPEMEHH [BHKCHHS Tella, CUJIbl TPEHUS CKOJBKEHHUS OT Beca Teila, KayecTBa 00pabOTKu
MOBEPXHOCTEN TEJI U HE3aBHUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CHUIIbI
VIOPYTOCTH OT YAJIMHEHUS MPYKUHBI, BHITAIKUBAIOIICH CUJIBI OT 00BbEMa MOTPYKEHHOM YacTu
Tela U OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH Te€ja, OT TIyOMHBI, Ha
KOTOPYIO MOTPY>KEHO TeNO, YCIOBUN IUIaBaHUS TeJ, YCIOBHUI paBHOBECHUS pblyara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUU Y4YEOHOIO HCCIIEOBaHMs, cOOHMpaTh YCTAaHOBKY M BBIIOJIHATH
U3MEpEHHs, CleAys MPEeAToKeHHOMY IUlaHy, (UKCUPOBATh PE3YNbTaThl IMOJTYYCHHON
3aBHCUMOCTH (U3UYECKUX BEIUYMH B BUAE MPEUIOKEHHBIX TaOMUI W TrpaduKoB, IenaTh
BBIBO/JIBI 110 pe3y/IbTaTaM MCCIIETOBAHMS;

NPOBOJIUTh KOCBEHHBIE HM3MEpPEHHsS (U3MYECKHX BEIWYHMH (IUIOTHOCTH BEIIECTBA
KUAKOCTU U TBEPAOTO Tela, CHJa TPEHUS CKOJBKEHHUS, JaBICHHUE BO3[yXa, BBITAJIKHBAOIIAS
CHuIa, NIEHCTBYIOIIAs Ha MOTPYXEHHOE B KHIKOCTH TeNl0, KO3(PPHUIMEHT MOJIE3HOTO ACUCTBUS
MPOCTBIX MEXAHW3MOB), CJEeAys MPEAJIOKEHHOW HHCTPYKIUHU: MPH BBIMOIHEHUH H3MEPEHUN
coOuparh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY U BBIUNCIISATH 3HAUEHNUE UCKOMOM BEIMUYUHBI,

coOnroaTh MpaBWJia TEXHUKHM O€30MacHOCTH TMpu  pabore ¢ 1ab0paTOpHBIM
000pyI0BaHNEM;

yYKa3bIlBaTh MPUHIUIBI JCWCTBUS TPHOOPOB M TEXHHUECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, IUHAMOMETpP, COOOIIAIONINECS] COCylbl, OapoMeTp, pbluar, MOABMXKHBIA U
HETOJIBIKHBIN OJIOK, HAKIIOHHAS TIOCKOCTb;

XapaKTepU30BaTh MPUHIIMIIBI AEWCTBUS U3YYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOUCTB
C ONOpoM Ha HX ONHUCaHusA (B TOM 4YHCIE: NONUIMIIHUKHM, YCTPONCTBO BOJOIPOBOAA,
TUIPABIMYECKU TIPEecC, MaHOMETP, BBHICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), MCHOJb3Ys
3HaHUS O CBOWCTBaxX (U3MUECKUX SBICHUH M HeoO0XoauMble (U3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOIUTH TpPHUMEpPHl (HAXOAWTh HH(POpPMALMIO O TpHUMEpax) MNPaAKTUIECKOTO
MCIIOJIb30BaHUsl (PU3MYECKUX 3HAHWM B MOBCEIHEBHOM *KU3HU UId oOecrieueHus: 0€30MacHOCTH
npu oOpalieHuu ¢ MnpudopaMM MW TEXHHUUECKUMM YCTPOMCTBAMHM, COXpPAHEHHs 3[0pPOBbS U
COOI0OICHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJICHUS B OKPY>KaIOILEel Cpene;

OCYILECTBIISATh OTOOP HCTOYHMKOB HHGpopMmanuu B HHTepHETE B COOTBETCTBUHU C
3aJJaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HUMEIONIMXCS 3HAHUW W NyTEM CpaBHEHHS
pa3IMYHBIX HCTOYHHMKOB BBIIETSATh HH(OpPMAIHIO, KOTOpas SIBISIETCS MPOTUBOPEUYMBON WIIH
MOJKET ObITh HEJIOCTOBEPHOM;

UCIIONIb30BaTh MPHU BBIOJHEHUU YYEOHBIX 33/IaHUN HAYYHO-TIOMYJSIPHYIO JTUTEPATypy
buznyecKkoro cojaep:KaHus, CIHpaBOYHBbIE MaTepuanbl, pecypchl cetu VIHTepHeT, BIajeTh
npuéMaMHM KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHMs HWHGOpMAMKM U3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2—3
MCTOYHUKOB MH(pOpManuu (HU3NYECKOTO COJEp>KaHUs, B TOM YHUCIe MYyOJIUYHO AenaTh KpaTKue
cooOlIeHNss O pe3yibTaTax IPOEKTOB MM YYEOHBIX HCCIIEAOBAHHUM, MPH 3TOM TPaMOTHO



WCIIOJIH30BaTh M3YYCHHBIM MOHATHHHBIN armapaT Kypca (U3UKH, COMPOBOXKIATH BHICTYIIJICHUE
MPE3EHTALMEN;

IIPU BBITTOJTHEHUHM YYEOHBIX TPOEKTOB M HCCJICAOBAHUHN pacnpeneiisiTh O0sS3aHHOCTH B
rpynne B COOTBETCTBUHM C TOCTaBJICHHBIMHM 3aJadyaMH, CJICIUTh 3a BBINOJHEHUEM ILIAHA
JIEHCTBHM, aJleKBAaTHO OIEHWBATh COOCTBEHHBIM BKJIAJl B JIEATEILHOCTH TPYIIIBI, BHICTPAaUBAThH
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBAS MHEHUE OKPYKAIOIIHX.

K konny oOyuenus B 8 kiacce mpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCIIOJIb30BaTh IIOHATHA: Macca M pa3Mepbl MOJIEKYN, TEIUIOBOE IIBH)KEHHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIUTMYECKHE U aMOP(HBIE TeJa, HACHIIIIEHHBIN
Y HEHACBILECHHBIN Iap, BJIAXHOCTh BO3[yXa, TEMIEPATypa, BHYTPEHHSS DHEPIUs, TEIIOBON
JIBUraTelb, 3JIEMEHTAPHBIM JJIEKTPUUYECKUM 3apsf, DJEKTPUYECKOE II0JIe, IPOBOJHHUKUA U
JUDJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE I10JIE;

pasznuyarh sBJIEHUS (TEIUIOBOE pacCUIMpEHUE M CKaTue, TeIJlonepenaya, TEII0BOe
paBHOBECHE, CMayMBaHUE, KallWUIAPHBIC SBJICHUS, WCIApEHUE, KOHICHCALUA, ILIaBICHUE,
KpucTaJmn3anusl (OTBEpJAEBaHUE), KUIIEHUE, TeIulonepenada (TeraonpoBOJIHOCTh, KOHBEKIIMS,
U3JIy4YEHUE), FIEKTpU3alus Tesl, B3auMOJCHCTBHE 3apsioB, JNEMCTBUS AIIEKTPUUYECKOI'O TOKa,
KOPOTKO€ 3aMbIKaHUE, B3aMMOICHCTBUE MAarHUTOB, AEVCTBUE MarHUTHOT'O I1OJIs1 HA IIPOBOJIHHUK C
TOKOM, 3JIEKTPOMAarHUTHAs MHIYKIMs) IO ONMMCAHUIO MX XapaKTEpHBIX CBOICTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PU3HUECKOE SBICHNUE;

pacrio3HaBaTh NPOSIBICHUE M3YUEHHBIX (U3NYECKUX SBICHUH B OKPY)KAIOLIEM MHpE, B
TOM dYHWClIe (U3UYECKUE SBICHHUS B TMPHUPOJE: MOBEPXHOCTHOE HATSDKEHHE M KalWIUISIPHBIC
ABJICHUS B IIPUPOZAE, KpUCTalUIbl B mpupone, usnydenue CoslHLA, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, OOpa3oBaHME POCHI, TyMaHa, HWHEs, CHEra, JJICKTPUUECKHE SIBICHHUS B
aTMocdepe, IMEKTPUUECTBO KMBBIX OpPraHM3MOB, MarHUTHOE Mosie 3eMid, Jpeid Mmotocos,
pOJIb MarHUTHOTO MOJS JUIS KU3HM Ha 3emiie, MOJSPHOE CHUSHUE, NPU 3TOM NEPEBOIUTH
NPaKTUYECKYIO 337auy B yUeOHYIO, BBIJIENATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NIECKUX
SIBIICHHI,

OTMCHIBATh M3YYEHHBIE CBOMCTBA TeJl M (hU3MUYECKHE SBJICHUS, UCHOIb3Yys (U3NUECKUE
BEJIMUYMHBI (TeMIepaTypa, BHYTPEHHSS SHEPTUs, KOJIMYECTBO TEIJIOTHI, y/IeJIbHas TEIIIOEMKOCTh
BEIIECTBA, YAEJbHAs TEIUIOTAa IUIaBJICHMs, yJelbHas TeIIoTa NapooOpa3oBaHUs, yJelbHas
TEIUIOTAa CrOpaHusl TOIUIMBA, KOA((UIMEHT IMOJIE3HOrO JEWCTBUS TEIJIOBOM MAIIUHBI,
OTHOCHUTEJNIbHAS BIAXHOCTh BO3JyXa, JJIEKTPUUECKHH 3apsl, CHJIA TOKa, DJJIEKTPUYECKOE
HaNpsDKEHUE, CONPOTHBIIEHHWE NPOBOJHUKA, YIENbHOE CONPOTUBJICHHE BelIecTBa, paboTra U
MOIIHOCTb 3JIEKTPUYECKOTO TOKA), MPH OMUCAHUU NMPABHIBHO TPAKTOBATh (PU3MYECKUN CMBICI
HCIIOJIb3YEMBIX BEJIMYMH, 0003HAUYEHHUS U €UHUIIBI PU3NYECKUX BEIMYUH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIME JIAHHYIO (DM3MYECKYI0 BEIMYMHY C IPYTMMH BEJIMYMHAMH, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapakTepu3oBaTh CBOWCTBA TeJ, (PU3MUECKUE SBJICHHUS M TPOLECCHl, HCHOIb3YS
OCHOBHBIE TIOJIOKEHHSI MOJIEKYISIPHO-KUHETUYECKON TEOPUHM CTPOECHHUS BELIECTBA, MPUHLUII
CYNEPIIO3UIMH TToNIel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHus 3apsjaa, 3akoH Oma ams
ydacTka 1enu, 3akoH /xoyns—JIeHna, 3akoH COXpaHEHUs SHEPTHUH, IIPH ITOM J1aBATh CIIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTUYECKOE BhIPAKEHHE;

00BACHATH (PM3NUYECKHE TIPOLECCH M CBOMCTBA TE€J, B TOM YMCIIE U B KOHTEKCTE CUTYaIUil
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH NPUYMHHOCIEICTBEHHBIE CBS3H, CTPOUTH
0o0bsicHeHHEe M3 1—2 JOTrMYecKHX HIaroB ¢ OMOpoil Ha 1—2 M3ydeHHBIX CBOMCTBa (PU3MUYECKUX
SBJICHUN, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiate pacu€THble 3aqaud B 2—3 JEHCTBUS, HUCIHONB3YS 3aKOHBI U  (QOPMYJIBL,
CBsI3bIBalOIME (hU3MYECKHE BEJIMYMHBI: Ha OCHOBE aHal3a YCJIOBMS 3aJaydl 3aIlUChIBAaTh



KpaTKoe YCJIOBUE, BBISBIIATh HEJOCTAaTOK JAHHBIX JUIs PEIEHMs 3a/auyd, BbIOMpAaTh 3aKOHBI U
dopmynbl, HeOOXoAUMBIE sl €€ pelIeHUs, TPOBOJUTh PACUYEThl M CPABHUBATH IOIyUYECHHOE
3Ha4YeHue (PU3NUECKON BETMYMHBI C U3BECTHBIMU JJAHHBIMU;

pacrio3HaBath MpoOIeMbl, KOTOPhIE MOKHO PELIUTh MPU MOMOIIN (PU3HUECKUX METOJIOB,
UCMONb3Yysl ONMCAaHUE MCCIEOBAaHMS, BBIIEIATH IPOBEPSIEMOE MPEANOJIOKEHUE, OLECHUBATh
IIPABUJIBHOCTb MOPsI/IKA IPOBEIEHUS UCCIIEJOBAHMSL, JIEJIaTh BBIBOJIBI;

IPOBOJUTH OIBITHI IO HAOIIOACHUIO (PU3NYECKUX SIBICHUH UM (PU3MUECKUX CBOMCTB Tel
(KanwIspHbIE SIBJICHHUS, 3aBUCUMOCTb JaBJIEHHS BO3[yXa OT €ro o0béMa, TeMIleparypsl,
CKOpOCTH IIpoliecca OCTbIBAaHMS M HarpeBaHUs IpPU H3JIYy4YEeHUH OT IIBeTa H3JIydarolien
(moryomaroneil) MOBEPXHOCTH, CKOPOCTh HUCHApEHUs BOABI OT TEMIIEPATYPbI >KUJIKOCTH U
IIOIAAN €€ IMOBEPXHOCTH, IEKTPU3aLUs TeJ U B3aHMMOJAEHCTBHE 3JIEKTPUYECKUX 3aps/IOB,
B3aMMOJICMCTBUE IIOCTOSHHBIX MAarHUTOB, BHU3yaJM3allisd MAarHUTHBIX TII0JIEH IOCTOSHHBIX
MarHuTOB, JI€HCTBUS MAarHUTHOIO IOJSl Ha IPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOWCTBA  OJIGKTPOJBUTATENSA  IMOCTOSHHOTO  TOKa):  (OPMYIMPOBAaTH  IPOBEpsiEMbIE
IPEINON0XKEeHUs, cOOUpaTh YCTAHOBKY M3 IPEIUIOKEHHOr0 OOOpYIOBaHUS, ONUCBHIBATH XOJ
OTIBITa U OPMYIIUPOBATH BHIBOJIBI,

BBINOJIHATh HpPSMbIE M3MEPEHUs TEMIEepaTypbl, OTHOCUTEIBHOW BIIQXKHOCTH BO31yXa,
CHJIBI TOKA, HANPSDKEHHS C MCIOJIB30BAHUEM aHAIOTOBBIX MPHUOOPOB M JATYMKOB (DU3MYECKHX
BEJIMYMH, CPAaBHUBATh PE3YyJIbTAaThl U3MEPEHUH C yUETOM 33JaHHON aOCOJIFOTHON NOTPEIIHOCTH;

NPOBOJUTH HCCIICOBAaHUE 3aBHCUMOCTH OIHON (PU3MUECKOW BENWYHHBI OT JIPYro ¢
UCIOJIb30BAaHUEM MPSMBIX H3MEpEHHH (3aBUCHUMOCTb COIPOTHBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAIN MOMEPEUYHOr0 CEUYEHUs U YAEJIbHOTO CONPOTUBIIEHHUS BELIECTBA IPOBOJHUKA,
CHJIBI TOKa, MJYLIEro uepe3 MPOBOAHMK, OT HANpPSDKEHHs Ha IPOBOJHUKE, MCCIEIOBaHUE
NOCJIEAOBATENbHOIO W MAapajUIeIbHOIO  COECJUHEHUH  NPOBOJHUKOB):  IJIAHUPOBATh
UCClIeIoBaHUEe, COOUPATh YCTAHOBKY M BBINOJIHATh U3MEPEHHUS, Cielys NPEAJIOKEHHOMY IIaHy,
(GUKCUpPOBATh pPE3yNbTaThl IMOJYYCHHOH 3aBHCMMOCTH B BUAE TaONWIl M TpPaduKOB, IENaTh
BBIBO/IbI 110 pe3yJIbTaTaM UCCIIEI0BaHMUS;

IPOBOAMTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BeNUYMH (yIeNbHas TEIIOEMKOCTb
BEIIECTBA, COMNPOTHUBICHHE IPOBOJHUKA, paboTa M MOIIHOCTh AIIEKTPUYECKOTO TOKA):
IUIAHUPOBAaTh M3MEPEHMsI, COOMpPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEIysl HPEI0KEHHON
WHCTPYKLMH, ¥ BBIYUCIIATh 3HAYCHUE BEJITMYNHBI;

coOnrofarh MpaBWjia TEXHUKM Oe30macHOCTH Mpu  pabore ¢ 1ab0paTOpHBIM
o0opynoBaHuEM;

XapaKTepU30BaTh MPUHIIUIIBI AEWCTBUS U3YYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOMCTB
C OMOpOH Ha MX omMcaHus (B TOM 4YHCJE: CUCTEMa OTOIUICHHS JIOMOB, TUTPOMETp, MapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUMK DJIEKTPUUYECKOM SHEPIUH, 3JIEKTPOOCBETUTEIbHBIE
npuOOpBl, HarpeBaTeNbHbIE 3JIEKTPONPUOOPHI (IPUMEPHI), SIEKTPUUYECKHE NPEIOXpaHUTENH,
AIIEKTPOMArHuT, AJIEKTPOJIBUraTellb IOCTOSHHOTO TOKa), MCIONb3ysd 3HAaHUS O CBOMCTBax
bu3nueckux sBIECHUNH U HEOOXO UMbl (PU3UYECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOIICTBA M H3MEpUTEIbHBbIE HPUOOPHI 10
cXeMaM M CXEMaTHYHbIM pPHCYHKaM (KHUJKOCTHBIH TEpPMOMETpP, TEpPMOC, TIICUXPOMETD,
TUTPOMETp, JBUTATEIh BHYTPEHHETO CrOpaHMsl, AJIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMbI
IEKTPUYECKUX LENell € MOCIEAOBATEIbHBIM U TNapajlIEIbHBIM COECJUHEHHEM 3JIEMEHTOB,
pasziunyasi ycJIoBHbIE 0003HAUEHHUSI SJIEMEHTOB 3JIEKTPUUECKUX LEeTei;

OPUBOANUTH TpPUMEpPbl  (HAXOAUTH HHGOPMALMIO O MPHUMEPax) MPaKTHUECKOTO
MCIIOJIb30BaHUsl (PU3NYECKUX 3HAHWNM B MOBCEIHEBHOM KU3HU Ui oOecrieueHus: 6€301MacHOCTH
npu oOpalieHuu ¢ NpudopaMM W TEXHHUUECKUMH YCTPOHMCTBAMH, COXpPAHEHHs 30pPOBbS U
cOOI0OICHHSI HOPM SKOJIOTMUYECKOTO TIOBEJICHUS B OKpYKaIoIlEe cpene;

OCYILECTBIIATh NMOUCK MH(pOpMaMK PU3NIECKOTO cojepkanus B MIHTepHETe, Ha OCHOBE
UMEIOUINXCA 3HAHUW U NYTEM CpaBHEHUS JOIOJIHUTEIbHBIX HCTOYHUKOB  BBIIEIATH
UHPOPMALINIO, KOTOpast SIBJISETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;



UCIMOJIb30BaTh MpPH BBINOJHEHUH YYEOHBIX 3aJaHUN HAy4YHO-TIONMYJSIPHYIO JHUTEPATYpYy
(Gu3nUecKOro CcoJepXKaHHs, CIPaBOYHBIE MaTepHalibl, pecypchl ceTu VHTepHeT, BIAAETh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHMs HMHGOpMALMKM U3 OJHOM 3HAKOBOM
CHCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHbIE IHCBMEHHbIE M KpaTKHe YCTHbIE COOOIIEHUs, 0000mas
UHPOPMALIMIO U3 HECKOJIBKUX MCTOUYHUKOB (PH3UUECKOTO COAEPKaHUs, B TOM UYUCIIE MyOJINYHO
IPEACTaBIATh PE3yibTaThl IPOEKTHOM WM HCCIEN0BATEIbCKONW JAEATENBHOCTH, IMPH 3TOM
IPaMOTHO HCIOJb30BAaTh HM3YyYCHHBIM MOHATUHHBINA ammapar Kypca (DU3HMKH, COMPOBOXKIATH
BBICTYIIJICHHE TIPE3eHTaLUeH;

OpYA BBHIMOJHEHUH YYEOHBIX TPOEKTOB M MCCIEIOBAHUN (U3UYECKUX IPOLECCOB
pacrpenesaTs 0043aHHOCTU B TPYIIE B COOTBETCTBUU C IOCTABICHHBIMM 33Ja4aMH, CIEIUTh 3a
BBINIOJIHEHUEM IUIaHA JIEHCTBUIA M KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHWBATh COOCTBEHHBIH
BKJIaJl B JIESITEIbHOCTb I'PYIIIbI, BHICTPAUBATh KOMMYHHKAaTUBHOE B3aUMOJEHCTBUE, MPOSBIAL
TOTOBHOCTb pa3penatbh KOH(PIUKTHI.

K xoHuy oOyueHus B 9 kJacce IpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb cHOPMUPOBAHHOCTh y O0YUaIOLIUXCSl YMEHUI:

UCIIOJB30BaTh IIOHATHSA: CHCTEMa OTCY€Ta, MaTepualbHas TO4YKa, TPAaeKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHMYECKOTO JIBWXKEHHUs, Nedopmanus (ympyras, IUIacCTHUECKas), TPEHHE,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M IEpPerpy3KH, LEHTP TSKECTH, aOCOIIOTHO
TBEPJIOE TEJNO, IIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKUE KOJICOaHUsI U BOJIHBI,
3BYK, HHQPA3BYK U YJIbTPa3BYyK, 3JEKTPOMATHUTHbIE BOJHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JAIBbHO30PKOCTb, CIIEKTPHI MCITYCKaHHUS M TOTJIOUICHHS, anbda, Oera- u
ramma-Mu3JIy4eHUs, U30TOIbI, II€PHAs YHEPTETHKA,;

pa3nuyarh SIBIEHHUA (PaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEMHOE JBUKEHHE,
PaBHOYCKOPEHHOE TMpPsMOJIMHEHHOe [BM)KEHHE, CBOOOJHOE TMajJieHHe Tell, PaBHOMEPHOE
JIBUKEHHE TI0 OKPYKHOCTH, B3aUMOJIEHCTBUE TeJ, PEAKTUBHOE IBH)KEHHE, KoJeOaTeabHOe
JBIDKEHUE (3aTyXarolle M BBIHY)KICHHbIE KOJ€OaHUs), PE30HAHC, BOJHOBOE JBH)KEHHE,
OTPaXE€HUE 3BYKa, IPSIMOJIMHEMHOE pPACHPOCTPAHEHUE, OTPAKEHHE U IPEIOMIICHHE CBETA,
NIOJTHOE BHYTPEHHEE OTPaKEHHE CBETa, pa3joXKeHHe Oeroro cBera B CHEKTP U CIOXKEHHE
CHEKTpaJIbHbIX I[BETOB, AMCIIEPCUSI CBETA, €CTECTBEHHAasl pPaJMOaKTUBHOCTb, BO3HHKHOBEHHE
JUHEWYaToOro CHEeKTpa M3JIydyeHHs) MO OINHCAHMI0O UX XapaKTepHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMIMX JAHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBIIEHHE M3YyYEHHBIX (PU3MUECKUX SIBICHUH B OKpYyXarolemM Mupe (B
TOM uucie (pU3ndecKue sIBICHUs B IPUPOJE: MPUIUBBI U OTIUBBI, IBHKeHHUE M1aHeT CoTHeYHON
CUCTEMBI, PEAKTHBHOE JIBUKEHUE KMBBIX OPraHM3MOB, BOCIPHUATHE 3BYKOB JXHUBOTHBIMU,
3eMJIETPSICEHHE, CEHCMUYECKHE BOJIHBI, I[yHAaMH, 3XO, I[BETa TeJ, ONTHUYECKHE SBJICHUS B
npupojie, OuoIorMYecKoe JecTBUE BHJIUMOIO, YIbTPa(HOIETOBOIO M PEHTI€HOBCKOIO
U3ITy4eHUH, €eCTECTBEHHBIH pPaJUOAKTUBHBIA (OH, KOCMHUYECKHE Jy4d, paJHOaKTHBHOE
W3IIy4YEHUE NPUPOJHBIX MHHEPAJIOB, ACHCTBHE PpAaJUOAKTHBHBIX H3IYyYEHHH Ha OpraHU3M
YyeJioBeKa), IPH 3TOM MEePEBOAUTH MPAKTHUUECKYIO 3a7a4y B yUe€OHYIO, BBIIEIATH CYIIECTBEHHbIE
cBOMCTBA (MIPU3HAKK) HU3UUECKUX SIBICHUM;

ONKCHIBATh M3yYEHHbIE CBOMCTBA TN M (PU3NYECKUE SIBICHUSA, UCIONb3Yyd (hU3MUecKue
BEJIMYMHBI (CPEAHSISI U MTHOBEHHAsl CKOPOCTh TeJla IPY HEPABHOMEPHOM JBUKEHHUH, YCKOPEHUE,
IepeMeNIeHNe, IMyTh, YIJIOBas CKOpPOCTb, CHJIA TPEHUS, CUja YIPYTrOCTH, CHJIA TSKECTH,
YCKOpEeHHEe CBOOOJHOrO MajeHUs, BEC Tejla, MMITYJIbC Tejla, MMITYJIbC CHJIBI, MEXaHHYecKas
paboTa M MOIIHOCTb, MOTEHLIMAJbHASI HEPrus Teja, MOJHSATOrO HaJ MOBEPXHOCTHIO 3EMIIH,
NOTEHLMAJbHAsl DHEPIUs C)KAaTOM NpPYKUHBI, KMHETUYECKass DHEPrus, MOJHAas MEXaHWYEeCKas
SHEprusi, MepUoja M 4YacToTa KojeOaHW, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOpPOCTh CBE€Ta, IOKa3aTelb MPEJIOMIICHHUS CpeAbl), NMPH ONUCAHUM TNPABHIBHO TPAKTOBATh



buznyecKuit CMBICT UCHOJIb3YEMbIX BEJIUYUH, 0003HAUCHUS U €IUHUIIBI (PU3MUECKUX BEIHYUH,
HAXOJUTHh (OPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYMHY C JIPYTUMH BEIHMYMHAMH,
CTPOUTH TpaUKU U3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUMH;

XapaKTepru30BaTh CBOMCTBA Tel, (PU3MUYECKHE SBICHHS M TPOLECCHI, MCIONB3Ys 3aKOH
COXPaHEHHMs SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHHSI, MPUHIIMII CYEPHO3ULUU CHJI, TPUHIUI
OTHOCUTENIbHOCTH [anunes, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHMsI MMITYJIbCA, 3AKOHBI
OTpaKeHUsSI U TPEJIOMIICHUSI CBETA, 3aKOHBI COXPAHEHHUs 3apsSI0BOrO M MAacCOBOTO UHWCEN MPHU
SJCPHBIX pPEaKIUsaX, MPU 3TOM JIaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA W 3allUCHIBATH €TO
MaTeMaTUYECKOE BHIPAKEHUE;

O0BSICHATH (PU3NYECKHE TPOILIECCHl U CBOMCTBA TEJI, B TOM YHUCIIC B KOHTEKCTE CUTYalui
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NMPUYUHHO-CICACTBEHHbIEC CBSI3U, CTPOUTH
00BsicHEHHE M3 2—3 JIOTUYECKUX LIaroB ¢ OMOpPOH Ha 2—3 M3yYCHHBIX CBOMCTBA (PU3MUECKUX
ABJICHUH, PU3NYECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3aa4M (OMUpPAIOIIMEcs Ha CUCTEMY U3 2—3 ypaBHEHUM), UCHIOJIb3Ys
3aKOHBI U (POPMYIIBI, CBSI3BIBAIOLINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHallM3a YCIIOBUS 3a7aun
3aMMCBHIBaTh KPATKOE YCIOBUE, BBISABIATH HEAOCTAIONINE WIM M30BITOUYHBIC JaHHBIC, BEIOMPATH
3aKOHBI M (QOpPMYJbl, HEOOXOAUMBbIC Uil PEIICHUs, NPOBOAUTH pacuéThl U OICHHUBATH
PEATUCTUYHOCTD MOJIYYEHHOTO 3HaUeHUsI (PU3MUECKON BEIMIHMHEI,

pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOYKHO PELIUTh MPHU MOMOIIU (PU3NUYECKUX METO/I0B,
UCIIOJIb3YSl ONMCAHME MCCIEAOBAHUS, BBIACIATH MPOBEPSIEMOE IPENIOJIOKEHUE, OLEHUBATh
MPAaBUJIBHOCTh TMOPSJIKA MPOBEJICHUS HCCIEAOBAaHUsSA, JeJaTh BBIBOJBI, HHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUN 1 OTIBITOB;

MPOBOAMTD OMBITHI IO HAOMIOICHUIO (DU3HUECKUX SBICHUM MU (U3UYECKUX CBOWUCTB TEI
(u3yueHnue BTOporo 3akoHa HplOTOHA, 3aKOHa COXpaHEHMsI PHEPIUH, 3aBHCHUMOCTh IEepUoja
Kosie0aHui MPYKUHHOTO MasiTHUKA OT Macchl Tpy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aMILTUTY/IBI MaJIbIX KOJIeOaHUH, IPSIMOJIMHEWHOE PacipoCTpaHEHUE CBETA, Pa3sIOKEHHE OeIoro
CBETa B CIEKTP, U3yUYEHHE CBOMCTB M300paKEHUSI B TUIOCKOM 3€pKalie U CBOMCTB M300paKEHUS
npeaMeTa B coOOMparolei T1MH3€e, Ha0MI0AeHNE CIUIONIHBIX U IMHEHYaThIX CIIEKTPOB U3JIy4EHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOIO Habopa 000pyJOBaHUs, OMHUCHIBATE X0
OTbITa U €r0 Pe3yJbTaThl, GOPMYJINPOBATH BHIBOJIBI;

OPOBOJIUTH IpPHU HEOOXOJUMOCTH CEpPHUI0 MpPSIMBbIX H3MEPEHHi, ompenenss cpeaHee
3HAYCHHE U3MEPSIEMOM BETUYUHBI ((DOKYCHOE PACCTOSIHUE COOMPAIOIICH JTUH3bI), 000CHOBHIBATH
BBIOOD criocoba u3mMepeHus (M3MEpPUTENHLHOTO MPUOOPa);

IPOBOAMTH HCCIIEJOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYMH C HCHOJIb30BAaHUEM
NPSIMBIX U3MEPEHHUH (3aBUCUMOCTh MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM [BIKEHHH Oe€3
HAYaJIbHOM CKOpPOCTH, Iepuojia KojJeOaHWH MaTeMaTH4eCKOro MasTHUKAa OT JJIMHBI HUTH,
3aBUCHUMOCTH YTJIa OTPaKEHHUs CBETa OT yrja MaJeHusl U yria MpeloMIICHUs OT yIiia MajJeHus):
IUTAaHUPOBATh MCCIIE0BAaHNE, CAMOCTOSITENIbHO COOMPATh YCTAHOBKY, (DUKCUPOBATh PE3YIbTAThI
MOJTyYEHHOW 3aBUCUMOCTU (PU3UYECKUX BEIUYHMH B BUIE TaOIHI] U TpadUKOB, J1E1aTh BHIBOIBI
0 pe3yJibTaTaM UCCIIEI0BaHUS;

IPOBOJUTH KOCBEHHBIE M3MEpPEHHs (HU3UUYECKUX BEIWYMH (CPEIHssl CKOpOCTh U
YCKOpEHUEe Tejla MpU PABHOYCKOPEHHOM JIBUKEHUHM, YCKOpEHHE CBOOOJHOTO TaJeHus,
KECTKOCTD MPYXKUHBI, KOYPPUIIMEHT TPEHHS CKOIBKEHUS, MEXaHUYEeCKasi padoTa U MOIIHOCTD,
4yacToTa M MepuoJl KojeOaHui MaTeMaTUYeCKOro M MPYKUHHOTO MasiTHUKOB, ONTHYECKas cuiia
coOuparomield  JHUH3BI, PAJAMOAKTUBHBIN  (OH): MIaHHpPOBATH U3MEpPEHUs, CcoOHpaTh
HKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIMOJIHATH U3MEPEHUS, CIIeys IPEI0KEHHON HHCTPYKIUHY,
BBIYHCIISTh 3HAUYEHUE BEJIMYMHBI M aHATIM3UPOBATh MOJTYYEHHBIE PE3YyIbTAThl C YUETOM 33/IaHHON
MIOTPEUTHOCTH U3MEPEHU;

coOioaTh MpaBWiIa TEXHUKH O€30MacHOCTH Mpu  pabore ¢ J1abopaTOpHBIM
00opyI0BaHUEM;



pas3In4aTh OCHOBHBIE IPU3HAKKM M3YYEHHBIX (PU3MUECKUX MOJENeil: MaTepranbHas TOUKa,
abCoOTHO TBEPIOE TEJO, TOUEUHBII HCTOYHHUK CBETA, JIy4, TOHKAs JIMH3a, IUIaHEeTapHask MOJEIb
aTOMa, HyKJIOHHasi MOZI€JIb aTOMHOTI'O Spa;

XapaKTepU30BaTh NPUHLIMIIBI AEUCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB
C OMOpo Ha MX ONUCaHHA (B TOM 4YMCIE: CHMJIOMETpP, NaTYMKHU IOJO0XKEHUs, PACCTOSHUS U
YCKOpEHHUs, paKeTa, 5XOJIOT, OYKH, IepucKor, (oToammapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCHONb3ys 3HAHHUS O CBOMCTBAX (DU3MYECKHX
SBJICHUI U HEOOXOAMMBbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHBIE PUCYHKH HM3YyYEHHBIX TEXHUYECKHX YCTPOMCTB,
U3MEPUTENBHBIX TNPUOOPOB M TEXHOJOTMYECKMX TPOIECCOB MpPHU PEHICHUH Y4eOHO-
IPAaKTUYECKUX 3a]la4, ONTHYECKUE CXEMBI JJIsl IOCTPOEHUS N300pakeHUH B IJIOCKOM 3epKaje U
coOuparoIei JTMH3E;

OPUBOANUTh HpUMEpPbl (HAXOAUTh HHGPOPMALMIO O MPHUMEPax) MPaKTHUECKOTO
UCTIOJIb30BaHUs (PU3NYECKUX 3HAHWI B TOBCEJIHEBHOW KU3HM JJIs oOecredeHus 0e301macHOCTH
npu oOpalieHuu ¢ npubopamMM U TEXHUYECKUMM YCTPOMCTBAMHM, COXPAHEHHs 310pPOBbS U
cOOII0ICHHSI HOPM 3KOJIOTMUYECKOT0 TIOBEJIEHUS B OKPYKAIOILIEH Cpee;

OCYLIECTBIIATh MOUCK MHpOpMauuu Qu3nueckoro conepxkanus B HHTepHere,
CaMOCTOSITENIbHO ~ (OPMYIIMPYsS  TIOMCKOBBI  3allpoCc, HAXOMUTh IYTH  ONpPENEICHUs
JIOCTOBEPHOCTH MOJYYEHHOM MH(pOpPMALK Ha OCHOBE UMEIOIIUXCS 3HAHUN M JIONOJHUTEIbHbBIX
HCTOYHUKOB;

UCIIOJIb30BaTh MPU BBINOJHEHUM YYEOHBIX 33JaHUN HAyYHO-TIONMYJSIPHYIO JIUTEPATypy
(Gu3nyecKoro cojaep:KaHus, CIPAaBOYHBbIE MaTepuaybl, pecypcbl cetu VHTepHeT, BIaJeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3oBaHMs HHGOpMAlMKM U3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

CO03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(MOPMALIUU U3
HECKOJIbKUX HCTOYHHKOB (DU3MUYECKOTO CONEp)KaHMs, MyOIMYHO MPEACTABIATh PE3yNIbTaThl
IIPOEKTHOM WJIM HCCIIENOBATEIbCKOM JESATEIBHOCTH, IPU 3TOM TIPAaMOTHO HCIIOJIb30BaTh
M3YYEHHBIN MOHATUMHBIN annapar u3y4aemoro pasjaeina (GU3MKU U CONPOBOXKIATh BBICTYIUIEHHE
npe3eHTanmen ¢ yuéToM ocoOEHHOCTEH ayTUTOPUN CBEPCTHHUKOB.
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