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1) HOSAACHUTEJIbBHAS 3AIIMCKA

[Iporpamma mo ¢u3uke Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHHs COCTaBJIEHA Ha
OCHOBE TIOJIOKEHUM W TpeOOBaHMU K pe3yJabTaTaM OCBOEHHS Ha 0a30BOM YpOBHE OCHOBHOM
obOpazoBatenbHON porpaMmmsl, ipenctaBiieHHbBIX B PI'OC OO0, a Takxke ¢ ya€ToM denepaibHOMI
paboyeil mporpaMMbl BOCIIMTAHUS U KOHLIETIIMY [IPEnoaBaHus yueOHoro npeamera « Ou3ukay.

CopnepxaHue mnporpaMMmbl 1O (UM3MKE HAMpaBiICHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
HayYHOM I'paMOTHOCTH OOYYAIOLIMXCSl U OpPraHU3alMI0 W3YYeHUH (U3UKH Ha JIeATEIbHOCTHOM
ocHoBe. B mporpamme 1o ¢pu3nke yyuThIBarOTCSI BO3MOKHOCTH y4eOHOT O IpeAMETa B pealin3aluu
tpeboBannit ®I'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM M METANpEAMETHBIM pe3yibTaTaM
oOyueHus, a TaKXKe MEXIPEIMETHbIE CBSI3M €CTECTBEHHO-HAyYHBIX Y4YEOHBIX INPEAMETOB Ha
YpPOBHE OCHOBHOTO 00IIIeT0 00Opa30BaHMUsI.

[IporpamMma no ¢usuke ycraHaBIMBaeT paclpejaesieHue y4eOHOro marepuania o rojam
obydenust (1Mo Kjaccam), MpearacT MNPUMEPHYIO TMOCIEAOBATEIbHOCTh HW3YYCHHS TEM,
OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS IPEIMETHOTO COJEPKAHUS U y4ETE BO3PACTHBIX 0COOEHHOCTEN
00yJaronuxcs.

[Iporpamma no ¢uzuke pazpaboTaHa ¢ HEIbI0 0Ka3aHUS METOIMYECKON IOMOIIH YUUTEIIO
B CO3JaHUM paboyeil mporpaMmbl 0 y4eOHOMY MPEMETY.

®du3zurKa SBISETCS] CUCTEMOOOPa3yIOLIUM JUIsl ECTECTBEHHO-HAYYHbBIX YUEOHBIX PEMETOB,
MIOCKOJIbKY (PU3MYECKHE 3aKOHBI JIe)KAT B OCHOBE IPOLIECCOB U SIBJICHHN, U3y4aeMbIX XHUMHEH,
ouosorueil, actrpoHomue u gusnueckoi reorpadueld, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, NpefocTaBiseT HauOoisiee sICHbIE 00paslibl IPUMEHEHHs HaydyHOro MeToja
MIO3HAHUS, TO €CTh cr10co0a MOJYYEHUs TOCTOBEPHBIX 3HAHUI O MUpE.

Opna w3 riIaBHBIX 3a7a4 (PU3MUECKOTO 00pa3oBaHMs B CTPYKType 00Imero oopasoBaHus
COCTOMT B (OPMHUPOBAHHUU €CTECTBEHHO-HAYyYHOM TIPAaMOTHOCTHM M HHTEpeca K Hayke Yy
00yJaronuxcs.

N3yuenue ¢usuku Ha yriayOinE€HHOM ypOBHE MpeArojaraeT OBJIAJICHHE CJEIYIOIUMU
KOMIIETEHTHOCTSIMH,  XapaKTEPU3YIOIIMMH  €CTECTBEHHO-HAyYHYI0 TI'PaMOTHOCTh: HAay4HO
OOBSCHATH SIBJICHUSA, OLIEHWBATh M IOHUMAaThb OCOOEHHOCTHM HAay4YHOI'O HCCIEIO0BaHUS;
MHTEPIPETUPOBATH JaHHBIE U UCII0JIb30BAaTh HAYUHbIE JOKA3aTEIbCTBA /7Sl IOJyYEHUS BHIBOJOBY.

lenu m3ydenus (U3MKA HA ypOBHE OCHOBHOIO OOIIero oOpa3oBaHHUSI OIpPENEICHbI B
KOHLEIIIMH TpernojaBaHus yueOHoro npeamera «Du3nka» B 00pa30BaTeIbHBIX OpraHU3aIUsaX
Poccuiickoit @denepanuu, peanu3yonux OCHOBHbIE 00111€00pa30BaTebHbIE IPOrPAMMBI.

Lenun usyyenus ¢pusuku:

- IpuoOpeTeHne HHTEpeca U CTPEMIICHHU S 00Y4arOIUXCs K HAYYHOMY U3YUYE€HHUIO TIPUPOIbI,
Pa3BUTHE UX UHTEUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

- pa3BUTHE IMIPEJICTaBICHMM O HaydHOM MeETOoJe TNO3HaHus U (popMHpoBaHUE
HCCIIEIOBATENILCKOIO OTHOLICHUS K OKPYXKAIOUIUM SIBJICHUSIM;

- (OpMHPOBAHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4yeHHUS OCHOB CTPOECHHUS
Matepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DPU3HKH;

- (hopMHpOBaHME MPEICTABICHUN O POJIU (U3UKH VIS Pa3BUTHSI APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUI;

- pa3BUTHE TPEJCTABICHUH O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHaIbHON
NEeSITeIbHOCTH, CBSI3aHHOM C (U3MKOW, MOJArOTOBKA K JajibHEHIIeMYy OOYYEHHI0O B ITOM
HaIpaBJICHUU.

JlocTkeHne 3THX Iejed mnporpaMmbl MO (HU3MKE Ha YpPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus 00ECIIEUNBAETCS PELLICHUEM CIEAYIOLIUX 3a/4a4:

- IpUOOpeTEeHNE 3HAaHUH O IMCKPETHOM CTPOEHUM BEILIECTBA, 0 MEXaHUYECKHX, TEIIJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

- npuoOpeTeHHe yMEHUN ONMChIBaTh M OOBACHATH (U3MYECKUE SBJICHUS C
HCI0JIb30BAHNEM IOJIy4YEHHBIX 3HAHUM;



- OCBOGHHE METOJIOB PEIICHUs MPOCTEUIIMX PACYETHBIX 3aqad C HCIOJIb30BAaHHEM
(bU3NIECKUX MOJETIeH, TBOPUECKUX U IPAKTUKO-OPUECHTUPOBAHHBIX 3a]1a4;

- pa3BUTHE YMECHHI HAOIIOATh IPUPO/THBIC SBJICHUS U BBIIIOJIHATH OIBITHI, 1a00paTOPHBIC
paboTHI M SKCIIEPUMEHTATILHBIE HCCIIEIOBAHUS C HUCTIOIB30BAHUEM U3MEPUTEILHBIX TPHOOPOB;

- OCBOEHHE MNPUEMOB PadOTHl ¢ HHPOpMalMer (U3UYECKOTOo COAEPIKAHMS, BKIHOYAs
HHPOPMAIMIO O COBPEMEHHBIX IOCTW)KCHUSAX (HU3UKH, aHATN3 W KPUTHUECKOE OICHHBAHUE
uHpopmanuy;

- 3HAKOMCTBO €O c(hepamu MpoPecCHOHATBHON JEATETLHOCTH, CBA3aHHBIMU C (PU3UKOM, 1
COBPEMEHHBIMH TEXHOJIOTHUSMH, OCHOBAaHHBIMHU Ha JTOCTIKCHUSAX (PH3UUECKON HAYKH.

Mecmo yueonozo npeomema « PDuzuku» 6 yueOHoOM niamne

O61iee unco 4acoB Tl M3ydeHust PU3NKU Ha 6a30BOM ypoBHE - 238 4acoB:

B 7 kiacce - 68 yacoB (2 4aca B HEJIETIO),

B 8 Kiacce - 68 yacoB (2 Jaca B HEJIETIO),

B 9 kiacce - 102 ygaca (3 yaca B HeIeIo).

2) COAEP)KAHUE YYEBHOI'O IPEIMETA «®U3UKA»

COJAEP/)KAHUE OBYYEHUS B 7 KIIACCE

du3uka 1 eé poJib B IO3HAHUM OKPYKAKOIIEro MUpPa.

®u3uka - Hayka o npupoje. SBieHus npupoasl. PU3NUECKUE SBIICHHS: MEXAaHUYECKHE,
TEIUIOBBIE, JIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3Mmepenune ¢usnyecknx BenuuuH. dusmueckue npubOpHI.
[TorpemHocTe u3MepeHnii Mex1yHapoaHasi CUCTEMA €ANHULL.

Kak ¢u3uka u npyrue ectecTBEHHbIE HAYKU HU3Yy4aroT IpUponay. EcTecTBeHHO-Hay4YHBIH
METOJl TMO3HAHUS: HaAOMIOJEHUE, IOCTAaHOBKA HAYYHOIO BOIIPOCA, BBIIBWKEHUE THUIIOTES,
SKCHEPUMEHT [0 TPOBEpPKE THUIOTE3, OObsCHeHHWEe HabmogaemMoro sBieHusd. OnucaHue
(bu3NYeCKUX SBJICHUN C TOMOIIbIO MOJIEIIEH.

Hemoncmpayuu.

Mexanudeckue, TEIIOBBIE, IEKTPUIECKUE, MATHUTHBIE, CBETOBBIEC SIBIICHUS.

duznyeckue NpudOOpsl U Ipoleaypa MPsIMbIX HU3MEPEHHUH aHAJIOrOBBIM M LU(PPOBBIM
prudopoMm.

Jlabopamopnuie pabomul u onvimoi.

Omnpenenenre HEHbl IEIeHNs UIKalbl U3MEPUTEIBLHOTO NMpUoopa.

N3mepenue paccTosHuil.

N3mepenue o0bEMa KUIKOCTH U TBEPIOTO TEa.

Onpenenenre pa3sMepoB MajbIX TE.

N3mepenne temrepaTypbl IpU TNOMOLIM JKUAKOCTHOTO TEepMOMETpa M JaT4MKa
TEMIEPATYPBI.

[IpoBenenue wuccienoBaHus IO IPOBEPKE THUIOTE3bl: JAIBHOCTh IIOJETA IIAPUKA,
MYLEHHOTO0 TOPU30HTAIbHO, TEM 0O0JIbIIIE, YeM OOJIbIIE BHICOTA ITyCKa.

IlepBOoHaYaJIbHBIE CBEAEHHS O CTPOCHHH BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYNBI, MX pa3Mmepbl. ONBIThI, JOKa3bIBarOIINE
JUCKPETHOE CTPOEHHUE BEIIECTBA.

JlBukeHne vactull BemiecTBa. CBs3b CKOPOCTH JBMIKEHHSI YacTHUIl C TEMIEpaTypoil.
bpoynoBckoe nBuxenue, auddysus. B3aumonelcTBHEe YacTHIl BEIIECTBA: NPHUTDKCHHE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSL BEIIECTBA: CTPOCHHME Ta30B, IKUIAKOCTEM MW  TBEPABIX
(kpucTayuinueckux) Tena. B3aumocBs3b MEXIy CBOWCTBaMU BEILECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTtHblX COCTOSIHUN
BOJIBI.



Hemoncmpayuu.

HaGnronenne 6poyHOBCKOTO JIBHKECHHUSI.

Ha6mronenue quddysun.

HaGmronenue siBneHuil, OOBACHSIOMUXCS MPUTSDKCHUEM WU OTTAJIKWBAHHEM YaCTHIL
BEIIECTBA.

Jlabopamopnuie pabomul u onvimoi.

OreHka 1MaMeTpa aToMa METOJ0M PSIOB (C UCTIOb30BaHUEM doTorpaduil).

OMBITHI 110 HAOJIIOICHUIO TEIIOBOTO PACHTUPEHUS Ta30B.

OMnBITHI 10 OOHAPYKEHUIO ACUCTBHUS CHUIT MOJICKYJISIPHOTO TIPUTSHKCHHS.

J{BUKeHNe U B3aUMO/IeliCTBHE TeJl.

Mexannyeckoe [BH)KeHUE. PaBHOMepHOe W HepaBHOMEpHOe jBHkeHue. CKOpOCTb.
CpenHsist CKOpOCTb ITPU HEPABHOMEPHOM JIBUKEHUH. PacuéT myTu u BpeMeHU JABHKEHUS.

SBnenne wHepuuu. 3aKOH MHEpUMH. B3ammonelcTBue Tenm Kak MpUYMHA HW3MEHCHUS
CKOPOCTH JBMXKEHHUS Tell. Macca kak Mepa uMHepTHOCTH Tena. [lnotHocth BemiectBa. CBS3b
IJIOTHOCTH € KOJIMYECTBOM MOJIEKYIT B €IMHUIIEe 00BbEMA BEIIECTBA.

Cuna xak xapakTepucTuka B3aumojenctBus Ten. Cuia ynpyroctd U 3akoH [yka.
W3mepenue cuiibl ¢ MOMOIIBIO TMHAMOMETpA. SIBJIeHUE TATOTEHUS U cuiia TshkecTH. Cuila TSKeCcTH
Ha Jipyrux miaHetax. Bec tena. HeBecomocts. CiiojkeHue CHl, HalIpaBJICHHBIX 110 OJHOU MPSIMOH.
PaBnoxeiictByromas cuit. Cuna TpeHusi. TpeHre CKOJIBKEeHH U TPeHUE TIoKos. TpeHue B mpupo/ie
U TEXHUKE.

Hemoncmpayuu.

Habmroienne MexaHn4eckoro JABMKEHUS Tela.

N3mepenue cKkopoCTH NPAMOJIUHEHHOTO TBUKECHHS.

Habntonenue siBjaeHUs] MHEPLUU.

Habmonenue n3MeHeHus CKOpOCTH MPH B3aUMOAEHCTBUU Tell.

CpaBHeHHE Macc 10 B3aUMOJIEHCTBUIO TEJ.

CrnosxeHue CuiI, HalpaBJIEHHBIX 110 OJTHOM TPSIMOM.

Jlabopamopnuie padbomul u onvimoi.

OmnpeneneHre CKOPOCTH DPABHOMEPHOIO JBMKEHUS (IIapuKa B IKUAKOCTH, MOJIENH
ANEKTPUIECKOTO aBTOMOOWIISI M TaK J1ajiee).

Omnpenenenre cpeaHell CKOPOCTH CKOJBKEHHUS Opycka WIM IIapukKa M0 HaKIOHHOM
IJIOCKOCTH.

Onpenenenre MIOTHOCTU TBEPAOTO TeNa.

OnpIThI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh pPACTSKEHHS (IedopMalii) MPYKHHBI OT
IIPUIIOKEHHOM CHUJIBL.

OnpIThI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh CUJIbI TPEHHSI CKOJIbKEHHUS OT Beca Tejla U
XapakTepa COIPHUKACAIOIINXCS TOBEPXHOCTEH.

JlaBJjieHre TBEPABIX TeJl, J)KUAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHbLIECHUS U yBEJIUUYEHUS JaBiaeHus. J[aBieHnue ra3za. 3aBUCUMOCTh
JaBJICHU ra3a oT 00béMa, Temrieparypsl. [lepeaaua naBineHust TBEPABIMU TEIAMU, KUAKOCTIMU U
razamu. 3akoH [lackans. [lHeBMaTrnyeckue MalIMHbBI. 3aBUCHMOCTb JABJICHUS XUAKOCTU OT
riyounbl.  ['wapocratmueckuit  mapamokc. CooOmatomuecst cocyabl.  ['wapaBnuueckue
MEXaHU3MBI.

Atmocdepa 3eminu u atmocdepHoe naBieHue. [IpuynHBI CyIIeCTBOBAHUS BO3AYLIHOM
o6onoukn 3emnu. Onbit Toppuuemnu. M3mepenue atMmochepHOTo AaBieHHUS. 3aBHCHUMOCTH
aTMOC(epHOro JaBJIeHHUs OT BBICOTHI Haja YypoBHeM Mops. [Ipubopsl n1s u3MepeHus
aTMOC(hepHOTO JTaBJICHHUS.

JleiicTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJI0. BeITankuBaromias (apxuMenoBa)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.
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Hemoncmpayuu.

3aBUCUMOCTD JaBJICHUS ra3a OT TEMIIEPATYPHI.

[lepenada naBieHUs )KUIKOCTBIO U Ta30M.

Coo0maromuecs: CoCypl.

I'mppaBnnueckuii npecc.

[IposiBnenue aecTBUsI aTMOCHEPHOTO JaBJICHUS.

3aBUCUMOCTD BBITAJIKUBAOLIEH CUJIBI OT 00bEMa MOrPYKEHHOM YacTH Tejla U TIOTHOCTU
AKUJKOCTH.

PaBeHCTBO BBITATIKMBAIONIEH CHJIbI BECY BHITECHEHHOMW KUJIKOCTH.

YcnoBue miaBaHus TeJ: IUIABAaHUE WIH MTOTPYKEHHUE TEJl B 3aBUCUMOCTH OT COOTHOLIEHUS
IUIOTHOCTEW TeJIa U )KUIKOCTH.

Jlabopamopnuie padbomul u onvimoi.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJI€ OT 00bEMa OrPYKEHHOM B )KUJKOCTh YaCTU
Tena.

Onpenenenre BBITAIKMBAIOMIEH CUIIbL, IEHCTBYIOIIEH Ha TENO, MOTPYKEHHOE B )KUJKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOLIECH CHIIbI, JEHCTBYIOIIEH HA TEJIO B KUAKOCTH,
OT Macchl Tena.

OnbIThI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD BHITAIIKMBAIOIIEH CHIIBL, I€HCTBYIOIIEH HA TEJIO
B JKUJKOCTH, OT 00BbEMA NOrPYKEHHOM B )KUJIKOCTh YAaCTH TeJla U OT INIOTHOCTH JKUJKOCTH.

KoncTtpynpoBanue apeomeTpa WM KOHCTPYMPOBAHHME JIOJKM U OIpEACIICHHE €€
Irpy30I10AbEMHOCTH.

Pabota u MomiHOCTB. JHeprus.

Mexannyeckast pabota. MOIIHOCTb.

[IpocThie MEXaHU3MBI: pblyar, OJI0K, HaKJIOHHAsI TUIOCKOCTh. [IpaBuio paBHOBECHS pblyara.
[Ipumenenue mnpaBwiia paBHOBECHS pblyara K OJOKYy. «30JI0TO€ NPABHIIO» MEXaHUKH.
Koaddumument nonesnoro nevictus (nanee - KI1/I) mpocTteix mexann3moB. [IpocTeie MEXaHU3MBI
B OBITY U TEXHHUKE.

Mexannueckas sHeprus. Kunernueckas W mnoTeHIuManbHas sHeprus. [IpeBpainenue
OJIHOTO BHUJa MEXaHUYECKON SHEPIUU B IPYrOi. 3aKOH COXPAHEHUS SHEPTUHU B MEXaHHUKE.

Hemoncmpayuu.

[Ipumepbl NPOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomul u onvimoi.

Omnpenenenve pabOThl CHUJIBI  TPEHHs MpPU PABHOMEPHOM JBHKEHHM Teja IO
TOPU30HTAIBHOM TOBEPXHOCTH.

HccnenoBanue ycnoBrUi paBHOBECHS pblyara.

N3mepenune KII/] HakKIIOHHOM TUIOCKOCTH.

N3yuenune 3aKkoHa COXpaHEHUsI MEXaHUYECKON SHEPTUH.

COIEPKXAHHUE OBYUEHMUA B 8 KJIIACCE

TenyoBble ABICHUS.

OcHOBHBIE NOJIO’KEHUSI MOJIEKYIISIPHO-KUHETUUECKON TEOPUH CTPOEHHU BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJIEKYII. ONBITHI, TOATBEPXKIAIOIINE OCHOBHBIE MOJI0KEHHS MOJIEKYIISIPHO-
KUHETHUYECKON TEOPHHU.

Mogenu TBEpOTO, )KUIKOTO U Ta3000pa3HOTO COCTOSTHUM BerecTBa. Kpucrammueckue u
amopdusie Tesna. OOBSICHEHHE CBOMCTB Ta30B, KUAKOCTEH U TBEPIBIX TET HA OCHOBE TOJIOKCHHI
MOJIEKYJISIpHO-KUHETHYeCKOW Teopuu. (CmaurMBaHWEe M KanWUISpHbIE sIBJIeHUSA. TerioBoe
paciiupeHue U cxaTHe.

Temneparypa. CBsi3b TemmepaTypbl CO CKOpPOCTBIO TEIUIOBOTO JABM)KEHHUS YaCTHULL.
Buyrpennss sneprus. CriocoObl H3MEHEHUsI BHYTPEHHEN SHEpruu: TeIionepeiaya u COBEpIeHUE
paboTel. Busipl Teronepenaun: TEMIONPOBOIHOCTb, KOHBEKIIUS, H3TyUCHHE.



KonunuectBo Temnotel. YaenbHas TEIUIOEMKOCTh BellecTBa. TemnooOMeH M TEeIIoBOe
paBHOBecHe. YpaBHeHHUE TerioBoro Oananca. [lnaBneHue u oTBepAeBaHHE KPUCTAIUITMUECKUX
BEIIECTB. YenbHas TerioTa IutaBieHus. [lapooOpa3zoBanme u koHaeHcarus. Vcmaperwue.
Kunenue. VYnenbHass Termiora mapooOpa3oBaHus. 3aBUCHUMOCTb TEMIIEpPATypbl KHUIIEHHUS OT
aTMOC(hepHOTO JTaBJICHHUS.

Brnaxnocts Bo3ayxa.

DHeprus TOIUIMBA. Y IeJbHAs TEIJIOTa CrOpaHusl.

[Ipunnumer pabotel TemmoBbix auratenei KIIJ[ TemmoBoro nsuratens. TeruioBbie
JIBUTATEJIN U 3aLIATA OKPYXKAIOIIEH CPEIbI.

3aKOH COXpaHEHHs U MPEBpaIlleHUs] JHEPTUU B TEIUIOBBIX MTpOLIeccax.

Hemoncmpayuu.

HaGnronenne 6poyHOBCKOTO JIBHKECHHUSI.

Ha6mronenue quddysun.

Habmronenue siBeHNi cMauyuBaHus U KaWUISIPHBIX SBJICHUH.

Habmoienue TenyioBoro paciupeHus Tell.

W3menenue naBieHus raza npu U3MEHEHUH 00bEMa U HarpeBaHUU WM OXJIAXKICHUH.

[IpaBuna n3mMepeHus: TemrepaTypsbl.

Bunael Tenonepenayn.

OxnaxkJieHue Npy COBEPIIEHUU PaOOTHI.

Harpepanue nipu coBepiieHuu padoThl BHEIIHUMU CHJIAMHU.

CpaBHeHHE TEIIOEMKOCTEN Pa3InNYHbIX BEIIECTB.

Habmroienue kumneHus.

Habmroienne noctosHCTBA TeMIIepaTyphbl IPU MJIaBICHUH.

Moienu TeIUIOBBIX ABUTATEIICH.

Jlabopamopnuie pabomul u onvimoi.

OnpIThI 10 OOHAPYKEHUIO IEHCTBUS CUJI MOJIEKYJISIPHOTO IPUTSIKEHUS.

OnbITHI 10 BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

OnpIThI 10 HAOIIOAEHUIO TEIJIOBOTO PACIIUPEHUS ra30B, KUJIKOCTEN U TBEPABIX TE.

Ompenenenue naBieHUs BO3AyXa B OAJIJIOHE MITPHUIIA.

OnpIThI, JI€MOHCTPUPYIOIIME 3aBUCUMOCTb JaBJIEHUS BO3JyXa OT ero o0béma Hu
HarpeBaHUs WIH OXJIaXKICHUS.

[IpoBepka THUMOTE3bl JIMHEWHOW 3aBUCUMOCTH JJIMHBI CTOJOHMKA JKHAKOCTH B
TEPMOMETPUUECKON TPyOKE OT TeMIIepaTyphl.

Habmronenne n3MeHeHusi BHYTPEHHEH SHEpPruM Tela B pe3yjbpTaTe TeIlonepenadd U
paboTHI BHEIIIHUX CHII.

HccnenoBanue siBjaeHUs TEIJI000MEHA IPU CMEUIMBAHUM XOJIOIHOM U ropsiueil BObI.

Omnpenenenre KOJIMYECTBa TEIJIOTHI, IOJYyYEHHOTO BOIOH MPH TEIIOOOMEHE C HarpeThIM
METAJNINYECKUM IIMINHIPOM.

Onpenenenue yeabHOM TEMI0EMKOCTH BEIIECTBA.

HccnenoBanue npoiecca UCHapeHUs.

Omnpenenenre OTHOCUTENIBHOMN BIaKHOCTH BO3TyXa.

Onpenenenre yaeabHOM TEIUIOTHI IJIaBJICHUS JIba.

DJieKTprYecKre 1 MATHUTHbBIE SIBJICHUS.

Onextpusanus Ten. [[Ba pona snekTpuyeckux 3apsaoB. BzaumopelicTBue 3apsKEHHbBIX
ten. 3akoH KynoHa (3aBUCUMOCTh CUJIbl B3aUMOIEHCTBHUS 3apSKEHHBIX TEJl OT BEJIMYMHBI 3apsJI0B
U PACCTOSHUS MEXKy TellaMu).

Onextpuueckoe nojue. Hanpsok€HHOCTH ekTpuyeckoro nojs. [Ipunnun

CYIEPIO3UIMH IIEKTPUUECKUX I10JIeH (HAa KaUeCTBEHHOM YPOBHE).

Hocutenu snextpuueckux 3apsaoB. DJIeMEHTapHbIN 3ieKTpuueckuil 3apsia. CtpoeHue
atoma. [IpoBOAHUKM U JUAIEKTPUKHU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3apsiia.
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DneKTpuYecKuil TOK. YCIIOBUS CYLIECTBOBAHHUS JJIEKTPUYECKOro ToKa. VcTouHuku
MIOCTOSIHHOTO TOKa. JIeMCTBUSI 3JEKTPUYECKOr0 TOKa (TEIUIOBOE, XUMHMYECKOE, MAarHUTHOE).
DNEKTPUUYECKUHN TOK B )KMJIKOCTSX U ra3ax.

Onextpuueckass unenb. Cuia TOKa. OleKTpuueckoe HampspkeHue. ConpoTUBIIEHHE
MIPOBOJHHUKA. YJIeNbHOE CONPOTHUBJIEHUE BemlecTBa. 3akoH OMa s yyacTka IelH.
[locnenoBarenpHOE U apaiebHOE COEAMHEHNE IPOBOIHUKOB.

PaboTa u MOIIIHOCTB 3JEKTPUUECKOTO TOKA. 3akoH [[xoymns-Jlenna. Dnexrpudeckue menu
U IOTPEOUTENH JIEKTpUUIECcKoil sHepruu B 0bITy. KopoTkoe 3aMbikaHue.

[ToctostHHbie MarHuThl. B3anMoneicTBHE MOCTOSHHBIX MarHMTOB. MarHutHOe IOJe.
MaruutHoe nose 3eMiIM U ero 3HadeHue Juisd )Ku3Hu Ha 3emiie. OnbIT Dpcerea. MarautHoe mnose
AIEKTPUYECKOTO TOKa. [IpuMeHeHne aneKTpOMarHuToB B TEXHUKE. J[eMCTBHE MarHUTHOTO IMOJIA
Ha T[POBOJHUK C TOKOM. OJEKTPOJBUIaTeidb IOCTOSHHOTO ToKa. Mcrosb3oBaHue
AJIEKTPOABUTaTENEeH B TEXHUUECKUX YCTPONUCTBAX U HA TPAHCIOPTE.

OnpiTel  @apages. SIBneHue daeKTpoMarHUTHOW wuHAyknuu. IlpaBuno  Jlenuma.
OnekrporeHeparop. CrocoObl TOJYYCHHUS SICKTPUYCCKON HHEPrUH. OJIEKTPOCTAHIIMU Ha
BO300OHOBJISIEMBIX UICTOYHHKAX SHEPTUU.

Hemoncmpayuu.

DnekTpu3aus Tel.

JIBa posa 3EeKTPUYECKUX 3apsI0B U B3aUMOICHCTBUE 3aPSKEHHBIX TEI.

YCTpOUCTBO U IEHCTBHE 3JIEKTPOCKOIIA.

DnexTpocTaTUuecKast HHIYKIIHSL.

3aKOH COXpaHEHHs SJIEKTPUUECKUX 3apsIOB.

[IpoBOTHUKY U TUAIIEKTPUKH.

MonenrpoBaHue CHIIOBBIX JIMHUN AJIEKTPUUYECKOTO IMOJIS.

HcTouHnKH MOCTOSIHHOTO TOKA.

JIeNCTBHS IIEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B KUJIKOCTH.

I"a30BbIit pa3ps.

W3mepenue cuiibl TOKa aMIEPMETPOM.

N3mepenue 31eKTpruuecKoro HalpsbKeHUs. BOJIbTMETPOM.

Peocrar n Marazus conpoTHBIICHU.

B3anmonelnicTBue MOCTOSHHBIX MAarHUTOB.

MonenrpoBanue HEBO3MOXXHOCTHU pa3AeeHuUs OJICOB MarHuTa.

MonenrpoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

OmnsiT Dpcrena.

MaruuTtHoe 1noje Toka. JIeKTpOMarHur.

JlelicTBME€ MarHMTHOTO TOJISl HA MPOBOHUK C TOKOM.

DneKTpoABUTaTeNb OCTOSTHHOIO TOKA.

HccnenoBanue sSBICHUS 3J€KTPOMAarHUTHON MHTYKIUH.

OnsiTel Dapanes.

3aBUCUMOCTb HAIpPaBJIEHUS HHAYKIHOHHOIO TOKa OT YCJIOBUH €ro BO3HHUKHOBEHHS.
DneKTporeHepaTop NOCTOSTHHOIO TOKA.

Jlabopamopnuie padbomul u onvimoi.

OnpITbl MO HAOMIOACHUIO 3JEKTPU3ALUU TEI HMHIAYKIMEW U MPU CONPUKOCHOBEHHH.
HccnenoBanue neHCTBUSA JIEKTPUYECKOTO IMOJISI HA MPOBOJAHUKM U AudIeKTpuku. COopka u
IpoBepKa pabOThI AIEKTPUUECKON LIEMU OCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHUe CHIIbI TOKA.

W3mepenue u peryinupoBaHue HAMPSKEHUSL.

HccnenoBanue 3aBUCUMOCTU CUJIbI TOKA, UIYIIETO Y€pe3 PE3UCTOP, OT COMPOTUBIICHUS
pEe3UCTOpa U HANPSKEHUS Ha PE3UCTOpeE.



OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh AJIEKTPUUYECKOTO COMPOTUBIICHUS POBOAHUKA
OT €r0 JUIMHBI, [JIOLIa/Id OTIEPEYHOI0 CEYEeHUS U MaTepHuaa.

[IpoBepka mpaBuiia CIOKEHUSI HANPSHKEHUM NPU MOCIEI0BATEIbHOM COEAMHEHUU JIBYX
PE3UCTOPOB.

[IpoBepka mpaBwiia A CWIbl TOKa MpPU NapajyieIbHOM COEIUHEHUH PE3UCTOPOB.
Omnpenenenne pabOTHI AEKTPHUIECKOTO TOKA, HAYIIETO uepe3 pe3uctop. OnpenerneHne MOIHOCTH
AJIEKTPUYECKOT0 TOKa, BBIACIAEMON Ha pe3uctope. MccnenoBaHue 3aBUCUMOCTH CHUJIBI TOKa,
UYIIET0 Yepe3 JaMIIOUKy, OT HANPsHKEHUSI Ha Heil.

Onpenenenue KIIJ] narpesarens.

HccnenoBanue MarHUTHOTO B3aMMOICHCTBHSI TOCTOSITHHBIX MarHUTOB.

M3yueHrie MarHUTHOTO TIOJISI TOCTOSTHHBIX MAarHUTOB MPH UX OOBEIMHEHNUHT U PA3JICIICHUH.

HccnenoBanue neicTBUS JIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPENIKY.

OmnBITHL, EMOHCTPUPYIOIIUE 3aBHCHUMOCTh CHJIBI B3aMMOJCHUCTBUS KATYIIKH C TOKOM U
MarHuTa OT CHJIBI TOKA M HalPaBJICHUS TOKA B KaTYIIIKE.

W3ydeHue neiicTBUS MarHUTHOTO MOJIsl HA TPOBOJHUK C TOKOM.

KoHncTpynpoBanue u nzyueHue padoThl 3JI€KTPOABUTATENS.

N3mepenue KII/] anexkTpoaBUrareaIbHON yCTaHOBKH.

OnpIThl 1O HCCIIEIOBAHUIO SBJIEHUS AJIEKTPOMArHUTHOM MHIYKIHMH: HCCIIEJOBaHHE
M3MEHEHHH 3HAYCHUS U HAIIPABIICHUS WHAYKIIHOHHOTO TOKA.

COJEP/KAHUE OBYYEHUA B 9 KIIACCE

MexaHn4yeckue siBJICHUS.

Mexannueckoe aBuxeHue. MarepuanpHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh
MEXaHUYECKOTO0 JIBM)KEHMs. PaBHOMepHOe mpsMOJIMHEWHOe JBHKeHHe. HepaBHOMepHOE
npsiMoJinHeiiHoe JBrkeHue. CpefHssi U MTHOBEHHash CKOPOCTb Teja IpU HEPaBHOMEPHOM
JIBUKCHUHU.

Yckopenue. PaBHOyckopeHHOE TTpsiMOJTMHEITHOE ABMKeHne. CBoOoaHOe nageHue. ONbIThI
lNasnes.

PaBHOMepHOE nBMKEHHE MO OKpYXHOCTU. [lepuon u vacrora obpamenus. Jluneitnas u
YIJIOBAasi CKOPOCTH. L{eHTpoCcTpeMUTENBPHOE YCKOPEHHE.

[IepBbiit 3akoH Hprotona. Bropoit 3axkon Herotona. Tpetuit 3akoH Hprorona. IlpuHnun
CYIIEPIIO3UIUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cujia TPEHHS CKOJIBKCHHS, CHJIa TPEHUS
IIOKOs1, IPYTHE BUbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TATOTEHMSA. YCKOPEHHE CBOOOJHOIO MaICHMUS.
IBuxenue rianet Bokpyr Connua. [lepBas kocmuueckas ckopocTb. HeBecoMoCThb 1 eperpy3ku.

PaBHOoBecue maTepuanbHOi TOukH. AOGCOTIOTHO TBEPI0€E Teno. PaBHOBecue TBEPIOTO TEna
C 3aKpEIIEHHOM OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TshkecTu.

Nmnynsc tena. M3menenue ummynbca. MMnynbe cuibl. 3aKOH COXpaHEHUS UMITYJbCA.
PeakTuBHOE NBHXKEHNE.

Mexanudeckass paboTa U MOIIHOCTh. PaboTa cui TsokecTH, ynpyroctd, TpeHus. CBs3b
SHepruu U paboTel. lloTeHuumanbHas 3HEpPrusi Tejaa, MOJHATOTO HaJ MOBEPXHOCTHIO 3E€MIIM.
[ToreHunaneHas 3HEprus C:xaTou NpykuHbl. KnHeTnueckas sHeprus. Teopema 0 KHHETHYECKON
SHEpPruu. 3aKOH COXpaHEHUSI MEXaHUYECKOM 3HEPTuu.

Hemoncmpayuu.

Habnroienne MexaHn4ecKoro JIBHKEHUS TeJla OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.

CpaBHeHue ImyTel ¥ TPAEKTOPHUI JBMXKEHUSI OJTHOTO U TOTO XK€E TeJIa OTHOCUTENIBHO PAa3HbIX
TeJI OTCYETA.

N3mepenune CKOpoCTH U yCKOPEHUS IPSIMOJIMHEWHOTO JIBUKECHHUSL.

HccenenoBanue Npu3HAaKOB pABHOYCKOPEHHOTO JABUKCHUS.



Habmronenue ABM>KEHUS Tea 10 OKPY>KHOCTH.

HaGnronenne MexaHW4ecKux SBICHHUH, MPOUCXOMAININX B cUCTeMe oTcuéra «Temexkar
pHu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTENBHO KaOuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHUS Tela OT MaCChI TeJla U JCHCTBYIONIEH Ha HETO CHJIBI.

Habmronenue paBeHcTBa CUjl IpU B3aUMOJAECHCTBUU Tel.

W3meneHue Beca Telia Npu YCKOPEHHOM JIBUYKEHHH.

[lepenaua nMmynbca Ipy B3aMMOIEHCTBUM TEIL.

[IpeoGpa3oBanust SHEPTUHU IPU B3aUMOJEHCTBUU TEl.

CoxpaHeHHe UMITYJIbca IIPU HEYNPYTOM B3aUMOJICHCTBHUH.

CoxpaHeHHe UMITyJIbca IIPU a0COJIFOTHO YIPYTOM B3aUMOICHCTBUH.

Habntoienne peakTHBHOTO TBUYKEHHUSL.

CoxpaHeHHe MEXaHMYECKON SHEPrUH NpU CBOOOIHOM Ma/ICHUU.

CoxpaHeHHe MEXaHUUECKON PHEPTUH MPU JBHKEHUU TeJla MO IeHCTBUEM IIPYKUHBI.

Jlabopamopnuie pabomul u onvimoi.

KoHcTpynpoBanue TpakTa Juist pa3roHa U JaJIbHEHUIIIEro paBHOMEPHOIO IBMKEHUS IapHKa
WM TETICKKHU.

Omnpenenenrue cpeaHeld CKOPOCTH CKOJIBKEHUS Opycka WM JBUKEHHUS IIapuka IO
HAaKJIOHHOM IUIOCKOCTH.

Omnpenenenre YCKOpPEHHs Tejla NP PABHOYCKOPEHHOM JIBUKEHUM IO HAKIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JBIKEHUU O€3
Ha4aJbHOUW CKOPOCTH.

[IpoBepka runoTesbl: €Ciy Npu PaBHOYCKOPEHHOM JIBUYKEHHH 0€3 HaualbHON CKOPOCTH
IYyTU OTHOCSTCS Kak psAd HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIHME IPOMEXKYTKH BpPEMEHU
OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUSI CKOJIBKEHUS OT CHJIbI HOPMaJIbHOTO JAaBJICHUS.

Onpenenenre ko3¢huueHTa TPEHUS CKOJIbKEHUSI.

Onpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenve pabOThl CUJIbI  TPEHHUsT MPU PABHOMEPHOM JBHKEHHM Teja IO
TOPU30HTAIBHOM TOBEPXHOCTH.

Omnpenenenue pabOThl CUJIBl YOPYTOCTH IpU MOAbEME Ipy3a C HCIOJIb30BAaHHEM
HEMO/ABU)KHOTO U MOJABUKHOTO OJIOKOB.

N3ydeHue 3akoHa COXpaHEHHS SHEPTUU.

MexaHnuyeckue KoJie0aHusI U BOJHBI.

KonebarenbHoe nBuxenue. OCHOBHbIE XapaKTEPUCTUKU KojeOaHUM: MEpHoJ], 4acToTa,
aMIIMTyna. MaremaTud4ecKuil W OPYKUMHHBIM MaATHUKM. [IpeBpamenue sHeprum npu
KoJie0aTeIbHOM JBUKEHHU.

3aryxatomue kojiebanusi. BernyxaeHusie konebanus. Pesonanc. MexaHudeckue BOJHBI.
CpoiicTBa MexaHU4ECKUX BOJIH. [IpoonbHbIe U nonepedHble BOIHbI. [[11MHa BOJIHBI U CKOPOCTH
e€ pacrpocTpaHeHusl. MexaHW4eCKUe BOJIHBI B TBEPIOM TeEJI€, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKoOCTh 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. H(ppa3ByK U yiabTpa3ByK.

Hemoncmpayuu.

Habmonenue xonebanuii Tea noj AeHCTBUEM CUIIBI TSDKECTH U CUJIBI YIIPYTOCTH.

Habmonenue xonebanuil rpy3a Ha HUTH U Ha IPY>KUHE.

Habmroienne BbIHYX/I€HHBIX KOJ1e0aHUM U pe30HaHca.

Pacrnipoctpanenue mpo0abHBIX U MONEPEYHBIX BOJH (Ha MOJAEIIN).

Habmtonenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKyCTHYECKHI PE30HAHC.

Jlabopamopnuie pabomul u onvimoi.

Omnpenenenre 4acTOThl U IEpUOAa KOJeOaHU MaTEMAaTUYECKOTO MasiTHUKA.



Omnpenenenre 4acTOThl U EPUOAA KOJIEOAHUN MPYKMHHOIO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH NIepro/1a KoieOaHUH MOABEIIEHHOTO K HUTH Ipy3a OT JJIUHBI
HUTH.

HccnenoBanue 3aBUCHUMOCTH IepHoja KoyieOaHMM NpPYKMHHOIO MasTHHKA OT MacChl

rpysa.
[IpoBepka HE3aBUCUMOCTH Mepuoia KoJieOaHU rpy3a, MOJBEIIEHHOTO K HUTH, OT MacChl

rpysa.

OnpIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTh NEPHOAa KOJIeOaHUM MPY>KUHHOTO MasTHUKA
OT Macchl Irpy3a 1 KECTKOCTHU MPY>KUHBI.

N3mepenue yckopeHusi CBOOOIHOTO Ma/IeHusl.

DJIEKTPOMATHUTHOE 110JI€ U 3JIEKTPOMArHUTHBIE BOJIHBI.

DneKTpOMarHUTHOE NoJjie. DJIeKTPOMarHuTHbIE BOJIHBI. CBOMCTBa

aJIeKTpOMarHuTHeiX BoyiH. [llkanma  snekTpomMarHuTHbIX BoOJIH. Vcmnosnws3oBanue
3JIEKTPOMArHUTHBIX BOJIH U1 COTOBOM CBSI3U.

DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoHOBBIE CBOIICTBA CBETA.

Hemoncmpayuu.

CBoiicTBa 2JIEKTPOMAarHUTHBIX BOJIH.

BosHOBEIE CBOIICTBA CBETA.

Jlabopamopnuie pabomul u onvimoi.

N3ydeHne cBONCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO MOOUIIBHOTO TeIe(OHA.

CBeToBbIE SIBJICHUS.

JlydeBasg Monenb cBera. Mcrounuku ceta. [IpsmonnHelHOE pacnpoOCTpaHEHUE CBETA.
3armenust Connua u Jlynel. Otpakenue cBera. [lmockoe 3epkaino. 3aKoH OTpa)K€HUs CBETa.

[Ipenominenue cera. 3aKoH npenomieHus cseta. [losiHoe BHYTpeHHEe OTpa)KEHUE CBETa.
Hcnosb30BaHKE MOJIHOTO BHYTPEHHET'O OTPAXKEHUS B ONITUYECKUX CBETOBOIaX.

Jlunza. Xox myweit B nmH3e. OnTuyeckas cucrema Qoroamnmnapara, MHUKPOCKOIA U
Teneckomna. a3 kak ontudeckasi cucreMa. biam3opykocTh U JallbHO30PKOCTb.

Pasnoxxenue Oenoro csera B criekTp. OnbiTel HptoToHa. Cli0MKEeHNE CIIEKTPATIbHBIX LIBETOB.
Jucnepcus ceera.

Hemoncmpayuu.

[IpssMoIMHENHOE PAaCcIIPOCTPAHEHHUE CBETA.

OtpaxxeHue cBeTa.

[Tonyuenue n3o0paxkeHUil B IJIOCKOM, BOTHYTOM U BBIMYKJIOM 3epkanax. [Ipenomnenue
CBETa.

OnTHYECKUI CBETOBOIL.

Xox mydeil B coOuparolei JInH3e.

XO0J JIydel B pacCenBaroel JIMH3E.

[Tonyuenue n300paxeHuil ¢ MOMOUIBIO JIUH3.

[Tpunnun neiictBus ¢oroannapara, MUKPOCKOIa U TEJIECKOTA.

Mopens raaza.

Paznoxxenue 6esoro cBeTa B CIIEKTP.

[Tonyuenue 6en0ro cBeTa MpH CIOKEHUU CBETa Pa3HbIX [[BETOB.

Jlabopamopnuie pabomul u onvimoi.

HccnenoBanue 3aBUCMMOCTH yrja OTPaK€HHS CBETOBOIO Jiyda OT yIjla MaJeHUs.
N3ydyeHue XapakTepuCTHK HW300pa’keHus IpeaMera B IUIOCKOM 3epkane. MccrnenoBaHue
3aBUCHUMOCTH yTJjla IPeIOMJIEHHSI CBETOBOTI'O JIyya OT YIJia MaJeHUs Ha TPAHUILIE «BO3/1yX-CTEKIION.

[Tonydyenue nzo0pakeHU C TOMOIILI0 COOMPAFOIICH JIMH3BI.

Ompenenenre GOKYCHOTO PACCTOSIHUS M ONTHYECKOMN CUIIBI coOMparorieit JuH3bI. OTbITHI
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I10 Pa3JIO’KEHHUIO OEJIOro CBETa B CIIEKTP.

OnpIThl 1O BOCHPUSATHIO 1LIBETa MPEAMETOB INpPH UX HAOIIOACHUM Yepe3 LBETOBBIC
GWIBTPBIL.

KBanToBbIe fiB1eHMS.

Omneiter Pezepdopaa u nmnanerapras mozens atoma. Moaens aroma bopa. Ucmyckanue n
roryionieHue ceera aroMoM. KBaHThI. JInHeWUYaTeie CIIEKTPBI.

PamnoaktuBHOCTh. Anb(a-, Oera- w ramma-uznydeHus. CTpPOCHHE aTOMHOTO Spa.
Hyknonnas mopens aromHoro sugpa. HMszotomel. PagnoaktuBHble mnpespamenus. Ilepnon
M0JIypacnaaa aTOMHBIX siJiep.

SnepHble peakuu. 3aKOHbI COXpaHEHUS 3apsAJ0BOI0 U MAaCCOBOIO YUCEN. DHEPIUsl CBSI3U
aTOMHBIX sifiep. CBsA3b Macchl ¥ sHepruu. Peakuuu cunTesa u nenenus saaep. ctounuku sHepruu
Connua u 3B€37.

AnepHas sHepreTuka. JIeMCTBHs paJuOaKTUBHBIX U3IyYEHUN HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.

CrieKTphl U3JIy4eHUS U TOTJIOICHHUSL.

CrieKTphl pa3Iu4HbIX [a30B.

CriexTp BoAOpoOIa.

Habmonenue TpekoB B kamepe BuibcoHa.

Pabora cuérunka HOHU3UPYIOIIMX U3TyYEHUH.

Peructpanus uznydeHust npupoIHbIX MUHEPAJIOB U IIPOIYKTOB.

Jlabopamopnuie pabomul u onvimoi.

Habmroienue CrulomHbIX U TMHEHYaThIX CIIEKTPOB U3IYUECHHUS.

HccnenoBanue TpEeKOB: H3MEPEHUE SHEPTUU YACTHUIBI 10 TOPMO3HOMY ITYTH

(mo gotorpadusim).

N3mepenue paguoakTUBHOTO (oHa.

IHoBTOpHTEILHO-00001IAK0 LM MOLYJIb.

[ToBTOpUTENBbHO-0000IaOIIMKA ~ MOAYAb MpeAHAa3HAuYeH I CHCTEMaTu3alud |
0000111eHHUS TPEIMETHOTO COJIEPKAHUS U OTbITa AE€ATEIbHOCTH, IPUOOPETEHHOTO MPU U3YUYEHUU
BCEro Kypca (U3UKH, a TaKXkKe JJIs MOJArOTOBKHA K OCHOBHOMY IOCYAAPCTBEHHOMY 3K3aMEHY I10
¢buzuke 17151 00y4aromuXxcs, BbIOPaBUINX ATOT YUEOHBII peaMeT.

[Ipy wW3yd4eHHH JAaHHOTO MOJIYJS peAIU3yITCs U CHUCTEeMATU3UPYIOTCSI  BHJIbI
NESITeIbHOCTH, Ha OCHOBE KOTOpPhIX OOeCrnedyuBaeTcsl JOCTHIKEHHE MPEIMETHBIX U
METanpeIMETHBIX IUIAHUPYEMBIX PE3yJIbTaTOB 00ydeHMs, (GOPMUPYETCS €CTECTBEHHO-HAYyYHas
IPaMOTHOCTb: OCBOEHHME HAay4YHBIX METOJOB HCCIIEOBAaHUS SIBJICHUI NpPUPOJBl U TEXHUKH,
OBJIaJICHUE YMEHUSIMU OOBSICHATH PU3NYECKHUE SIBICHUS, TPUMEHSIS

MIOJIy4Y€HHBIE 3HAHUS, pelIaTh 33a/1a4ui, B T.4. KAYECTBEHHbIE 1 KCIIEPUMEHTAIIbHBIE.

[IpyHIHMNIMAIBHO AEATENBHOCTHBIN XapaKTeP JaHHOIO MOJYJIS pEaIU3yeTcs 3a CUET TOTO,
4TO 00yJarolyecs BBIIOJHAIOT 331aHUs, B KOTOPbIX UM IpeaIaraeTcsi: Ha OCHOBE MOJYYEHHbIX
3HAaHMM PACIIO3HABAaTh U HAyYHO OOBSACHATH (PU3MYECKHE SBJICHUS B OKpYXAlOIIeH Mpupoae u
MTOBCEIHEBHOM >KM3HH; UCIOJIb30BAaTh HAy4YHbIE METObl MCCIeA0BaHUs (GU3NYECKUX SIBJICHUI, B
T.4. JUIsl IPOBEPKH TUIIOTE3 U MOJYYEHUSI TEOPETUYECKUX BBIBOJIOB; OOBSICHATH HAYYHbIE OCHOBBI
Haumbojiee BaXXHBIX JIOCTH)KEHHUH COBPEMEHHBIX TEXHOJIOIHH, HampuMep, MpPaKTHYECKOro
HCI0JIb30BAHUS PA3JINYHBIX UCTOYHUKOB SHEPIMH HA OCHOBE 3aKOHA MPEBPAILEHUS] U COXPaHEHUs
BCEX U3BECTHBIX BUOB SHEPrUU.

Kaxngas w3 TeM JaHHOTO MOMYNsS BKJIIOYAET SKCIEPUMEHTAIbHOE HCCIIEJOBaHHE
oboOmaromiero xapakrepa. Moayip 3aBepiaeTcsi IpOBEICHUEM AUArHOCTUYECKON M OLEHOYHOM
paboTHI 32 KypC OCHOBHOTO OOIIIero 00pa3oBaHusl.

3) IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI YYEBHOT'O
HNPEIMETA «®U3UKA» HA YPOBHE OO0
11



W3yuyenue ¢u3Mku Ha ypOBHE OCHOBHOIO o0OmIero o0pa3oBaHusl HalpaBiIeHO Ha

JOCTHUKEHHNE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbBIX PE3YIbTATOB.
JIMYHOCTHBIE PE3YJIBTATHI

B pesynbrare wu3ydenuss (UMK Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUA Y
oby4arorerocst OyayT copMUPOBaHBI CIEAYIONINE TUIYHOCTHBIC PE3YJIbTATHl B YACTH:

1. llampuomuueckozo éocnumanusn:

- IPOsIBJIEHUE UHTEpEeca K HCTOPUH M COBPEMEHHOMY COCTOSIHUIO POCCUICKOM PU3NYECKOM
HayKH;

- [ICHHOCTHOE OTHOILIEHUE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2. I'pasrcoanckozo u 0yxo8Ho-HPAGCHMEEHHO20 60CHUMAHUA:

- TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYXJEHUH 00I1€CTBEHHO-3HAUNMBbIX U 3THYECKUX
po0ieM, CBSI3aHHbBIX C IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN PU3UKU;

- 0CO3HAHHUE BaXXKHOCTH MOPAJIbHO-3TUYECKUX IPUHLIUIIOB B A€ATEILHOCTH YYEHOTO;

3. cmemuueckozo eocnumanun:

- BOCIIPUSATHE CTETUYECKUX KayeCTB (PU3MUECKON HAyKH: €€ TapMOHUYHOTO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4. Ilennocmu Hayuno2o no3Hanua:

- OCO3HAHME LEHHOCTU (PU3NYECKOW HAyKHU KaK MOIIHOIO MHCTPYMEHTA IO3HAaHUs MUpa,
OCHOBBI Pa3BUTUS TEXHOJOTUH, BAJKHEUILIEH COCTABIISIONIEH KyJIbTYpHI;

- pa3BUTHE HAyYHOU JII0O03HATENBHOCTH, HHTEPECa K UCCIIEA0BATEIbCKOM 1€ TEIbHOCTH;

5. @opmuposanus Kya1bmypsl 300p06bs U IMOUUOHAILHO20 ONA2ONOIYUUA:

- OCO3HAHME IIEHHOCTH 0e30macHOro oOpas3a >KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MUp€, BAXKHOCTHU MpaBuJl 0€3011aCHOTO MOBE/ICHHUS Ha TPAHCIIOPTE, Ha JJOPOTrax, € JEKTPUUIECKUM
U TEIUIOBBIM 000PYAOBAHUEM B JOMAILIHUX YCIOBUSX;

- cOpMHPOBAHHOCTH HaBbIKA pediiekcuu, MpU3HAHNUE CBOETO MpaBa Ha OIIMOKY U TaKOTO
e MpaBa y APyroro 4eloBeKa;

6. Tpyooeozo eocnumanus:

- aKTUBHOE y4acTHe B PELICHUH MTPAKTUYECKHUX 3a]a4 (B paMKaxX CeMbH, 00pa3oBaTeIbHON
OpraHu3aliM, HACEJICHHOI0 IYHKTa, POJHOTO Kpasl) TEXHOJOTHYECKOM U COLMaIbHOU
HaIpPaBJIEHHOCTH, TPEOYIOIUX B T.4. U (PU3NUECKUX 3HAHUM;

- UHTEpEC K MPAKTUYECKOMY U3YUEHUIO MTPOQecCcuii, CBSI3aHHbBIX ¢ (PU3HUKOIL;

7. DKonocuuecko2o 6ocnumanu:

- OpMEHTalMsl Ha MPUMEHEHHE (PU3MUECKUX 3HAHUM Ui pellieHus 3ajad B olnactu
OKpY’Kalolllel CpeJipl, MJIaHUPOBAHUS MOCTYNKOB U OLIEHKH HUX BO3MOXKHBIX MOCJIEICTBUN IS
OKpYKaloIlen Cpeibl;

- 0CO3HAHUE IJI100aIbHOTO XapaKTepa HKOJIOIMUECKUX MPoOIeM U MyTe UX pelieHus;

8. Aoanmayuu K usMEHAIOWUMCA YCTI08UAM COUUATILHOU U RPUPOOHOIL CPeObl:

- MOTPeOHOCTh BO B3aMMOJECHCTBUM IpPHU BBHIIOJHEHUH HWCCIEIOBAaHUI U MPOEKTOB
¢bu3nyecKoi HaNpaBICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTHX;

- TOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO JIeATEIbHOCTb;
noTpeOHOCTh B (GOPMUPOBAHUU HOBBIX 3HAHUIL, B T.4. (GOPMYINPOBATH UJIEHU, TIOHATHUS, TUIIOTE3bI
0 (pusmveckux oObEKTax U SBJICHUSX;

- 0co3HaHUe 1e(ULIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEW B 00JaCTH (U3UKH;
IUIAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUII;

- CTpEeMJICHHE aHAJIW3UPOBaTh M BBIABIATH B3aUMOCBSI3M MPUPOJIBI, OOILIECTBA H
HSKOHOMMKH, B T.4. C UCHOJIb30BaHNEM (QU3NYECKUX 3HAHUIA;

- OIICHKa CBOMX JEHCTBUH C Yy4ETOM BIMSHHUS Ha OKDPYKAIOLIYI0 Cpedy, BO3MOKHBIX
IJI00aTBHBIX TTOCIICICTBUM.

METAINIPEAMETHBIE PE3YJIbTATHI
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B pesynbrare wu3ydenuss (UMK Ha YpOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUS Y
oOyvarorerocst  OyayT chOpMHUPOBaHBI  METANPEAMETHBIE  PE3yJAbTaThl, BKIIOUYAOIINE
no3HasatenbHble Y'Y [, kommyHukaTtuBHble Y'Y /], perymsaruBabie Y'Y /1.

Ho3znaeamenvnvie YY/[

baszoevie nocuueckue oeticmeusi:

- BBIABISTH M XapaKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKA OOBEKTOB (SBIICHHN);
YCTaHABIIMBATh CYIIECTBEHHBIN MpH3HAK KiIaccu(UKalMM, OCHOBaHHUS i1 O0O0OIIeHUS U
CpaBHEHUS,

- BBIABIIITH 3aKOHOMEPHOCTH W NMPOTHBOPEUHUSI B pacCMaTpUBaeMBbIX (hakTaX, JaHHBIX U
HaOJIOICHUSX, OTHOCALIUXCS K (PU3UUECKUM SIBIICHUSIM;

- BBIABIATH NPUYMHHO-CIICACTBEHHBIC CBS3M INMPH HM3YYCHUU (U3WYESCKUX SBICHUH U
MPOIIECCOB, MPOBOJUTH BBIBOJBI C HCIOJB30BAHMEM JENYKTUBHBIX H WHIYKTHBHBIX
YMO3aKJIOYEHHH, BBIABUTAaTh THUIIOTE3bI O B3AUMOCBS3SIX (PU3HUECKUX BEJINYMH;

- CaMOCTOSITEJILHO BbIOMpaTh CHIOCO0 perieHus yueOHol ¢pu3nueckoil 3aaun (cpaBHEHHE
HECKOJIbKUX BAapUAHTOB pelIeHHUs, BbIOOp Hambosiee MOAXOJAIIEro C Yy4ETOM CaMOCTOSITENIBHO
BBIJICTICHHBIX KPUTEPUEB).

baszoesvie uccneoosamenvckue oeticmeus:

- UCTOJIb30BaTh BOMPOCH! KaK UCCIIEOBATEIbCKUNA HHCTPYMEHT IMO3HAHUS; IPOBOJIUTH O
CaMOCTOSITEJIbBHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIOXHBIA (PU3NMUECKUN SKCIIEPUMEHT,
HEOOJIBIIIOE UCCIICIOBaHNE (PU3UUECKOTO SIBJICHUS;

- OLIEHMBATh Ha NMPUMEHUMOCTh U JOCTOBEPHOCTh HMH(OPMALINIO, MOJIYYEHHYIO B XOJE
UCCIIEIOBAHUS WIN HKCIIEPUMEHTA;

- CaMOCTOSITENBHO (POPMYIIHPOBATH 0000IIEHUS U BBIBOBI 10 PE3yIbTaTaM IPOBEAEHHOTO
HaOJI0/ICHUS, OTIbITA, UCCIIEIOBAHUS;

- IPOTHO3MPOBATh BO3MOXHOE JAJbHEWIIEe pa3BUTHE (PU3NUECKUX MPOLIECCOB, a TAKXKE
BBIJIBUTATh MIPEIIOI0KEHUS 00 UX PA3BUTHH B HOBBIX YCIOBHSAX M KOHTEKCTaX.

Paboma c ungopmayueri:

- IPUMEHATH PaA3JIMYHbIE METOJIbl, MHCTPYMEHTBHI M 3allpoChl MpU IMOUCKE U OTOOpE
nH(pOpPMaLIUY WIH JaHHBIX C Y4ETOM MPEAJIOKEHHON yueOHOM (pu3nyeckoil 3a1auu;

- aHaAJM3HpOBaTh, CUCTEMATU3UPOBATh U HWHTEPHPETUPOBATH MH(GOPMALUIO PA3TUUYHBIX
BUJIOB ¥ (QOPM NpECTABIICHUS;

- CaMOCTOATEIbHO BBIOMpaTh ONTUMAJIbHYIO (OpPMY MpeicTaBiieHUuss UHPOpMaLUU U
WUTIOCTPUPOBATH PEIIAEMBbIE 3a/1a4l HECJIOXKHBIMUA CXEMaMHM, JUarpaMmMamu, UHOHM rpapukoil u
WX KOMOWHAIASAMH.

Kommynuxamuenwie YY/[

Obuwenue:

- B X0JI¢ OOCyXJCHHS ydeOHOTOo MaTepuala, pe3yJbTaToB JIA0OPATOPHBIX padOT u
IIPOEKTOB 3aJaBaThb BOIPOCHI IO CYLIECTBY OOCYKJIaeMOil TeMbl M BbBICKA3bIBaTh WJIEH,
HalleJICHHbIE Ha PeIlIeHUe 3ajaul U Noiep KaHue 0J1aroKeaaTeIbHOCTH OOIEHHS;

- COMNOCTaBJSATh CBOM CYXKJEHUS C CYXKICHUSMHU JPYyruX Y4YacTHMKOB JIMaiora,
oOHapyXHBaTh pa3Inyle U CXOJCTBO MO3ULUH;

- BBIpaXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX W THCBMEHHBIX TEKCTaX; ITYOJUYHO
MIPEJICTABIATh PE3YJIbTAaThl BBHIIIOJHEHHOTO (DU3MUYECKOTO OIBITA (3KCIIEPUMEHTA, UCCIIEI0BaHUS,
MIPOEKTA).

Cosmecmuas desmenbHOCHb (COMPYOHUYECMBO):

- MIOHUMATh ¥ UCIIOJIB30BATh MIPEUMYIIECTBA KOMAHTHOW U MHIUBUIYaTbHON paOOTHI IpH
pELIeHUH KOHKPETHOH (hr3nueckoil mpoOiaemsl;

- TpUHUMATh LEJIU COBMECTHON JEATEIbHOCTH, OPraHW30BbIBAaTh MACUCTBUSA IO €€
JOCTHKEHHIO: PaclpelessiTh PO, 00CYKIaTh MPOLIECCHl U PE3yNIbTaThl COBMECTHOM PadOTHI,
0000111aTh MHEHUS HECKOJILKUX YCIOBEK;
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- BBINOJHATH CBOIO 4YacThb paOOTHI, JOCTUTas KaueCTBEHHOIO pe3yibTaTra 10 CBOEMY
HaIPaBJICHUIO U KOOPIUHUPYS CBOU JEHCTBUS C IPYTUMHU YWICHaAMU KOMaH/bI;

-OLIEHUBATh Ka4e€CTBO CBOET0 BKJIAJa B OOIIMI IPOAYKT 10 KPUTEPHUSIM, CAMOCTOSITENILHO
c(OpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOAECHCTBUS.

Pezynamuenvie YY/[

Camoopeanuzayus:

- BBISIBJISITH MPOOJIEMBbI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX, TPEOYIOMIUX ISl PEIICHUs
(bu3nuecKrx 3HaHU;

- OPHUEHTUPOBATHCA B PA3IUYHBIX MNOJAXOJAaX MPUHATHA pEUlIeHUH (MHAMBHUIYaJIbHOE,
MIPUHSATHE PEIICHUS B TPYIIE, IPUHITHE PEIICHUH TPYIIIO);

- CaMOCTOSITEJIbHO COCTaBJIATh AJITOPUTM peEIHICHUs] (U3NYECKOW 3amaud WM IJIaHa
UCCIEIOBAaHUSL € Y4€TOM  MMEIOIIMXCS  PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBAaTh NpeAiaraéMble BapUaHThl pEeIICHUM;

- IPOBOJUTH BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIlICHHUE.

Camoxonmpons.:

- 1aBaTh OLIEHKY CUTYalluu U MpeJylaraTh IJIaH € H3MEHEeHMUS;

- OOBSICHATH IPUUYUHBI TOCTUKEHUS (HEIOCTHKEHUS) PE3y/IbTaTOB JIEATEIbHOCTH, AaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY;

- BHOCHUTb KOPPEKTUBBI B JEATEIbHOCTh (B T.4. B XOJ BBINOJIHEHUS] (PUINYECKOTO
HCCIIEIOBAHUSl WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOATEILCTB, M3MEHHUBIIUXCS CHUTYaIlHil,
YCTaHOBJIEHHBIX OLIMOOK, BOSHUKIIUX TPYAHOCTEH;

- OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSIM.

OMoyuoHanbHbIL UHMENTEeKM !

- CTaBUTbH ce0sl HA MECTO JIPYroro 4YesjoBeKa B XOJ€ CIOpa WU JUCKYCCHH Ha HAayYHYIO
TEMY, IOHUMAaTb MOTUBBI, HAMEPEHHUS U JIOTUKY JAPYTOro.

Ipunsamue cebs u opyeux:

- Ipu3HaBaTh CBOE NPaBO Ha OMIMOKY MpU peleHUH (GU3NYECKUX 3a/Jad WU B
YTBEPKICHUSIX HA HAYYHbIE TEMBI U TAKOE YK€ MPaBO APYroro.

MHNPEIMETHBIE PE3YJBbTATDBI

7 KUIIACC

Ilpeomemmnoie pesynomamol 0céoenus npozpammsl no Quzuke K KOHuy odyuenusn ¢ 7
Knacce:

- HCIOJIb30BaTh TOHATHA: (U3MYECKUE M XUMHUYECKUE SBJICHUS, HaOII0ACHUE,
AKCIEPUMEHT, MOJIEJb, TUIOTE3a, €AUHUIIBI (PU3NUYECKUX BEITUYMH, aTOM, MOJIEKYJIa, arperaTHbie
COCTOSIHUSL  BellecTBa (TBEpHOE, IKHMJKOE, Ta3000pa3HOE), MEXaHWYECKOE JBI)KEHHE
(paBHOMEpHOE, HEPABHOMEPHOE, MPSAMOJUHENHHOE), TPACKTOpHUs, pPAaBHOAECHCTBYIOIIAs CHJI,
nedopmarus (yrnpyras, IiIacTUYeckas), HEeBECOMOCTb, COOOIIAIONINECS COCY/IBI;

- paznmuuath sBieHus (quddysus, TemI0BOe ABMKEHUE YACTHIl BEIIECTBA, PABHOMEPHOE
NBUKEHHE, HEPAaBHOMEPHOE JIBUKEHHUE, MHEPLIUS, B3aUMOJICHCTBUE TEJ, pPABHOBECHE TBEPBIX TEJ
C 3aKpEeTIEHHON OChIO BpallleHus, Iiepeiadya JaBJIeHUs TBEPAbIMU TellaMu, KUAKOCTSIMHU U Ta3amu,
aTMoc(epHOe JaBJIeHUE, JIaBaHUE TeJl, IPEBPALLEHHS] MEXaHUUYECKON 3HEPrun) 10 OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIOLIUX JaHHOE (PU3UUECKOE SBJICHHUE;

- pacro3HaBaTh MPOSIBICHUE U3YUYEHHBIX (QU3NYECKUX SBJICHUN B OKPY)KAIOIIEM MHUpE, B
T.4. pu3HUecKue sIBICHHS B TIPUPOIC: IPHUMEPHI ABIKEHUS C PA3TMYHBIMU CKOPOCTSIMH B )KUBOH
U HEXUBOM NMpHUpPOJE, AEMCTBUE CUIJIbI TPEHHsI B MPUPOJE U TEXHUKE, BIMSHHE aTMOC(EpPHOro
JIaBJICHUS Ha KUBOM OpraHu3M, IJIaBaHUE pbIO, pplyaru B TEJE YeJIOBeKa, IIPU 3TOM NEPEBOIUTH
MIPaKTUYECKYIO 33/1a4y B y4EOHYIO, BBIJIENIATH CYLLIECTBEHHbIE CBOWCTBA (IPU3HAKHU) (PU3NYECKUX
SIBJICHU;
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- ONUCHIBATh M3YYEHHbIE CBOMCTBA Tel U (PU3MUECKUE SIBJICHMS, UCIIONb3YS (PU3HUECKUE
BEJIMYMHBI (Macca, 00bEM, IIIOTHOCTD BEIIECTBA, BPEMSL, IyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CHUJIa
YIOPYroCTH, CUjla TSKECTH, BEC Tejla, Cuja TPeHUs, JaBjieHue (TBEPAOTO Tena, KUAKOCTH, rasa),
BBITAJIKMBAIOIAsl CWJIA, MEXaHWMYecKas padoTa, MOIIHOCTb, IJIEYO CHUJIbl, MOMEHT CHIIbI,
K03 (ULIMEHT MOJIE3HOTO IeHCTBUSA MEXaHU3MOB, KHHETUYECKas ¥ IOTEHI[MAJIbHAsL SHEPTUST), [IPU
ONMCAHUU MPABUIILHO TPAKTOBATH (PU3UUYECKUIN CMBICI HCHOJIB3YEMbIX BEJIMYMH, UX 0003HaUEHUs
U eAMHULBI PU3NYECKUX BEIMYMH, HAXOAUTHb (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO (DU3MUYECKYIO
BEJIMYMHY C IPYTMMHU BEIUYMHAMH, CTPOUTH I'padUK{ H3Y4EHHBIX 3aBUCUMOCTENH (PU3NYECKUX
BEJIMYMH;

- XapaKTepu30BaTh CBOMCTBA Tell, (PU3HUECKUE SBJICHUS U MPOIIECCHI, UCIIONb3Ys MTpaBuiIa
CJIOXEHHsI CUJT (BJI0JIb OJTHOM mpsiMoil), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, npaBUio
paBHOBecHs phidara (010Ka), «30JI0TOE MPABUIIO» MEXAHUKU, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEpru¥, IpU OSTOM [JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOoHa U 3allUChIBaTh €ro
MaTeMaTH4ECKOE BbIPaXKEHHUE;

- OOBSCHATH (U3MUECKUE SIBICHMS], MPOLIECCHl U CBOMCTBA TEJ, B T.4. U B KOHTEKCTE
CUTYaluil NMPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BISBIISITh NPUUNHHO-CIIEJICTBEHHbIE CBSI3H,
CTpPOUTh 00BsCHEHUE U3 1-2 JOrMYeCKHX IIAroB C MCIOJIb30BaHHWEM 1-2 M3y4EeHHBIX CBOMCTBA
(bu3HUYeCcKuX sIBJICHUH, (GU3MYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

- pewaTh pacu€THble 3adayd B 1-2 feHCTBUS, HCIOJB3YS 3aKOHbI U (OPMYIIbI,
CBSI3bIBAOIINE (PU3NYECKUE BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBHS 3a/1a4M 3alIMChIBATh KPaTKOE
yCIIOBUE, MOJICTaBIATh (PU3NYECKHE BEIMYUHBI B (POPMYNBI U HNPOBOAUTH PacUEThl, HAXOIUTh
CIpaBOYHbIE JIaHHbIE, HEOOXOAMMBbIE JJsi pelIeHUs 3a]ad, OLIEHHMBATh PEaJTUCTUYHOCTD
MOJTy4eHHOU (HM3UYECKOUN BEITMYUHBL;

- pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEIIUThH P NOMOIIH (PU3UUECKUX METO/IOB,
B OINMCAHUU MCCJIENOBAHUS BBIACIATH MPOBEPSIEMOE MPEANOIoKEeHHE (TUIIOTE3Y), pa3inyaTh U
MHTEPIPETUPOBATh IMOJIYYEHHBIN pe3yabTaT, HAaXOJUTh OMIMOKM B XOJE OIbITa, HPOBOIAUTH
BBIBOJIBI 110 €r0 PE3y/bTaTaM;

- MPOBOAMTD OIBITHI [0 HAONIONEHUI0 (PU3NYECKUX SBICHUM WM (PU3NYECKUX CBOMCTB
Ten: GopMyaupOBaTh NMPOBEPSEMbIE MPEANOI0KEHHS, COOMPATh YCTAHOBKY M3 MPEATI0KEHHOTO
000pyI0BaHus, 3alUChIBATh XOJI ONbITa U (POPMYIUPOBATH BHIBObI;

- BBINIOJIHATH MpPsIMbIE U3MEPEHUSI PACCTOSIHUSL, BPEMEHHU, MacChl Tesla, 00bEMa, CUJIbl U
TEMIIEpaTypbl C UCIOIb30BAHUEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMKCHIBATh MOKA3aHUS
MPpUOOPOB ¢ yUETOM 3a/IaHHON aOCOTIOTHON MOTPEITHOCTH U3MEPEHUH;

- MPOBOJUTH HUCCIIEOBAaHHE 3aBUCUMOCTU OJHOM (PU3MUECKOW BETMYMHBI OT APYroi c
HCII0JIb30BAHUEM MPSMBIX M3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO ABIKYILErOCs Teja OT
BpEMEHHU JIBIDKEHHUS Tella, CWJIbl TPEHUs CKOJIbKEHHUS OT Beca Tesa, KayecTBa 00pabOTKH
MOBEPXHOCTEN TEJ U HE3aBUCUMOCTU CHUJIbI TPEHHUS OT IUIOIIaJU CONPUKOCHOBEHUS TEJ, CHJIbI
YOPYTrOCTH OT Y/UIMHEHUS IPYKUHBI, BBITAJIKUBAIOLIEH CUJIbl OT 00BbEMa NOrpyKEHHOMN YacTH Tella
U OT IUIOTHOCTHU KUJKOCTH, €€ HE3aBUCHUMOCTHU OT IUIOTHOCTHU Tejla, OT INIyOMHBI, HA KOTOPYIO
MOTPYKEHO TeJNO, YCIIOBUM IJIaBAHUS TEJ, YCIOBHUM paBHOBECHsI pblyara u 0J0KOB, y4acTBOBATh B
IUTAaHUPOBAHUM Y4€OHOTO MCCIIE0OBaHMsl, COOMpPATh YCTAHOBKY U BBIIOJIHSTH U3MEPEHUS, CIIEays
MPEJIOKEHHOMY IUIaHy, (DUKCHpPOBATh PE3YNbTAThl MOJYYEHHONW 3aBHUCUMOCTH (PU3NYECKUX
BEJIMYMH B BUJE NPEUIOKEHHBIX TAaOMUI U IpaduKOB, MPOBOJAUTH BBIBOJBI IO pE3ysbTaTaM
HCCIIEIOBAHUS;

- TIPOBOJUTH KOCBEHHbIE H3MEPEHUs] (U3NYECKHMX BEJIWYMH (ILUIOTHOCTh BEIIECTBa
KUJKOCTU U TBEPIOIO Teja, CUiIa TPEHMsI CKOJILKEHMsSI, TaBJICHHE BO3/yXa, BbITAJIKUBAIOIIAs
cuia, NEUCTBYIOIIAsl Ha TOTPYXKEHHOE B JKUIKOCTh TEJO, KOAPPUIIMEHT IMOJE3HOTO JEHCTBHS
MPOCTBIX MEXaHU3MOB), CIIEAys MNPEAJIOKEHHON WHCTPYKUUU: MPU BHIIOJHEHUH H3MEPEHH
coOuparh 3KCIIEPUMEHTAIIbHYIO YCTAHOBKY U BBIYHMCIISATH 3HAYEHHE HCKOMOW BEJTUUYHHBI;

- coOmojarh mpaBWiIa TEXHUKH Oe3omacHoCTH TNpu pabore ¢ J1abOpaTOPHBIM
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000pyI0BaHHEM;

- UMETh MpPEeJICTaBICHUE O MPUHIUNAX JIEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JUHAMOMETpP, COOOIIAIOIIKECS COCYIbl, OapoMeTp, pblyar, MOJBWXKHBIA U
HEMNOABUKHBIN 070K, HAaKJIOHHAS MIJIOCKOCTB;

- XapaKTepHu30BaTh IPUHIIMIIBI JEHCTBUS N3YUYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOICTB
C UCHOJB30BaHMEM UX oOnucaHus (B T.4.. TMOJUIMUIHUKH, YCTPOMCTBO BOJOIPOBOJA,
TUIPaBIMYECKU IIpecc, MAHOMETpP, BBICOTOMEp, MOPIIHEBOM HAcOC, apeoMeTp), UCIOJIb3Ys
3HaHMSI O CBOMCTBaX (U3MYECKUX SIBICHUH W HeoOXoJumble (U3MUECKHE 3aKOHbI U
3aKOHOMEPHOCTH;

- TOPUBOAUTH HpUMEPHl (HAXOAUTh HMHPOpPMAMIO O MpHUMEpax) MPaKTHYECKOro
UCIO0JIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEAHEBHOW JKU3HM JJIsi 0OecredeHusi Oe30MacHOCTH
npu oOpaleHuu ¢ MnpudbopamMu M TEXHUYECKUMU YCTPOICTBAMH, COXpaHEHHs 370pOBbS U
COOJIIOJICHHS HOPM 3KOJIOTMYECKOTO IIOBEJICHUS B OKpYXKAOLLEH cpesie;

- OCYHIECTBJIITb OTOOpP MCTOYHUKOB HH(popmanuu B VHTEepHETE B COOTBETCTBUH C
3aJIaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLINXCS 3HAHUM U ITyTEM CpaBHEHUSI pa3JInYHbIX
HCTOYHUKOB BBIJIENSATh MH(GOPMALMIO, KOTOpasl SBISETCS MPOTUBOPEUMBON WM MOXKET OBIThH
HEJIOCTOBEPHOM;

- UCHOJIB30BaTh MPHU BHINOJHEHUH YY€OHBIX 33JaHUM HAYYHO-TIOMYJSPHYIO JIUTEPATYPY
(Gu3MUecKOro coJep)KaHus, CIpaBOYHbIE Marepuasbl, pecypchl cetu WHTepHeT, BIaneTh
npuéMaMi KOHCIIEKTHMPOBAHUS TEKCTa, MpeoOpa3oBaHUs MHGPOpPMAUU M3 OJHOM 3HAKOBO
CHCTEMBI B JAPYTYIO;

-C0O3/1aBaTh COOCTBEHHbIE KpaTKUE MUCBMEHHBIE W YCTHbIE COOOIIEHHS Ha OCHOBE 2-3
HMCTOYHUKOB MHQOpPMAIMM, B T.4. MYOJUYHO MPOBOJUTH KPAaTKUE COOOLIEHUS O pe3yibTaTax
MIPOEKTOB MJIM Y4YEOHBIX MCCIEAOBAHUM, MPU ATOM TIPaMOTHO MCHOJIb30BaTh H3yYEHHBIH
MOHATHIHBIN anmapaT Kypca GU3UKH, CONPOBOKIATh BHICTYIICHUE [TPE3EHTAIUEH;

- IIpYU BBINOJIHEHUU Y4E€OHBIX NMPOEKTOB U HCCIIEIOBAaHUI paclpenensiTh 00s13aHHOCTU B
IPYIIE B COOTBETCTBUHU C IOCTABJICHHBIMU 331a4aMHU, CIIEIUTh 3a BBIMOJIHEHUEM I1JIaHa JeHCTBU,
OLICHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIbHOCTh TPYIIBI, BBICTPAaUBATh KOMMYHUKATHBHOE
B3aUMO/ICHCTBUE, YUUTHIBAsI MHEHUE OKPYXKAIOUIUX.

8 KVIACC

Ilpeomemmnoie pesynomamol 0c860eHUA NPOZPAMMBL NO u3uKe K KOHUY 00yueHusn 6 8
Knacce:

- HCIOJIb30BaTh MOHATHUSA: Macca M pa3Mepbl MOJIEKYIN, TEIJIOBOE IBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHUS BELIECTBA, KPUCTAININYECKHE U aMOp(HBIE TeJa, HACHIILIEHHBIH
Y HEHaChIIICHHbIH Map, BIAXKHOCTb BO3/yXa, TeMIlepaTypa, BHYTPEHHSS SHEpPrus, TEIJIOBOM
JBUTATEb, 3JEMEHTAPHBIM JJIEKTPUYECKUN 3apsijl, IEKTPUYECKOE I10Jie, MPOBOAHUKU U
TUBJIEKTPUKH, TIOCTOSIHHBIN AJIEKTPUYECKUM TOK, MArHUTHOE T10JI€;

- pasnuuaTh SBJIECHUS (TEIJIOBOE pacUIMpEHUE U C)KaTue, TeIvlonepenaya, TEIIOBOE
paBHOBECHE, CMauMBaHUE, KANWULSIPHBIE SBJICHUS, HCIIAPEHUE, KOHJEHCAlUs, IUIaBJICHUE,
KpucTayn3auus (OTBEplEBaHUE), KUIIEHUE, TeIionepeaaya (TerIonpoBOJHOCTb, KOHBEKIIUS,
U3JIy4yeHHUE), dJIEKTpU3alusl Tell, B3aUMOJCHCTBUE 3aps/l0B, ACUCTBUS IJIEKTPUUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHHE, B3aUMO/ICIICTBIE MarHuTOB, AEWCTBHE MAarHUTHOI'O IOJISI HA IPOBOJIHUK C
TOKOM, 3JIEKTPOMarHUTHasi MHIYKIMS) MO OMHCAHHMIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3NYECKOE SABIICHUE;

- pacro3HaBaTh MPOSIBICHUE U3YUYEHHBIX (QU3NYECKUX SBJICHUN B OKPY)KAIOIEM MHUpE, B
T.4. (pU3HUECKUE SIBJICHMS B MPUPOJE: MOBEPXHOCTHOE HATSHKEHHE U KalWUISPHbIE SBJICHUS B
MPUPOJIE, KPUCTAILIBI B NpUpoje, uziydyeHue CoiiHla, 3aMep3aHue BOJ0EMOB, MOPCKUE OpHU3bI,
o0Opa3oBaHuE pOCHl, TyMaHa, UHES], CHETa, JIEKTPUUECKUE ABJIEHUS B aTMOC(Epe, FEKTPUIECTBO
KUBBIX OPraHM3MOB, MarHUTHOE MoJie 3eMJld, Jpeld MOIHCOB, pPOJib MAarHUTHOTO MOJS JUIS

16



KU3HU Ha 3emiie, MOJISIpPHOE CUSTHHUE, IIPU 3TOM NEPEBOIUTH NMPAKTUUYECKYIO 3a/lauy B yueOHYIO,
BBIJIECIISATH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKU) PU3NYECKUX SBJICHUM;

- ONUCHIBATh M3YYEHHbIE CBOMCTBA Tel U (PU3MUECKUE SIBICHMS, UCIIONb3YS (PU3HUECKUE
BEJIMYMHBI (TEMIIepaTypa, BHYTPEHHSS SHEPIHsl, KOJIMYECTBO TEIUIOTHI, YAEIbHAs TEII0EMKOCTD
BEIIECTBA, yJeNbHAas TEIUIOTa IUIaBJICHMs, YJAeJbHas TeIuloTa napooOpa3oBaHUs, YIelbHas
TEIUIOTa CropaHusi TOIUIMBA, KOA3(PPUIMEHT TMOJE3HOr0 JEHCTBHUS TEIUIOBOM MAIIMHBI,
OTHOCHUTEJNIbHAs BIAXXHOCTh BO3JyXa, 3JEKTPUUECKUN 3aps]l, CWiIa TOKa, JIIEKTPUUYECKOE
HapsDKEHHWE, CONPOTHUBJICHHE IPOBOJAHMKA, YJEIbHOE COINPOTHUBIEHHE BelecTBa, padoTa u
MOIIIHOCTh JIEKTPUYECKOTO TOKA), IPU ONUCAHUM MPaBUIBHO TPAKTOBATh (PU3HMUECKUNH CMBICI
HCIO0JIb3YEMbIX BEJIIMYMH, 0003HAYEHUS U €IMHULBI (PU3UUYECKUX BEITUYHUH, HAXOAUTh (GOPMYJIbL,
CBS3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEIUMYMHY C JAPYTUMHU BEIUYMHAMHU, CTPOUTH TpapuKku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIUUMH;

- XapakTepu3oBaTh CBOWCTBA TeJl, (PU3UYECKHE SIBICHHUS U IPOLECCHl, HCIOJIb3Ys
OCHOBHbBIE TOJIOKEHHUS MOJEKYISIPHO-KUHETUYECKOW TEOpUU CTPOCHHS BEIIECTBA, MPUHIIMII
CYIIEPITO3HIUY TOJIeH (Ha Ka4yeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsia, 3akoH Oma mms
ydacTka uenu, 3akoH Jlxoynsg-JIeHna, 3akOH COXpaHEHMsI SHEPruM, IpU 3TOM YMETh
(bopMyIUpOBaTh 3aKOH U 3alMChIBATh €I0 MATEMAaTUYECKOE BbIPAKEHUE;

- OOBSCHATH (U3MYECKHE MPOLECCHl U CBOICTBA TeJ, B T.4. U B KOHTEKCTE CHUTYyallUi
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIISATH MPUUMHHO-CIEICTBEHHbIE CBSI3U, CTPOUTH
0o0BsicHeHHUE U3 1-2 TOTHYEeCKHX I11aroB ¢ UCMOJIb30BaHUEM 1-2 U3yUEHHBIX CBOMCTBA PU3NYECKUX
SIBJICHUH, GU3UYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEI!;

- pewaTh pacu€THble 3a7ayud B 2-3 JEHUCTBUSA, HCIOJIB3YSd 3aKOHbI U (OPMYIIBL,
CBSI3bIBAOIINE (PU3NYECKUE BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBHS 3a/1a4M 3alMChIBATh KPaTKOE
YCIIOBUE, BBISBIISITH HEJOCTATOK JAAHHBIX JUIS pEIICHUs 3a/1auM, BHIOMPATh 3aKOHBI U (DOPMYIIbI,
HeoOXouMble ISl €€ pelIeHusl, IPOBOJUTH pacyéThl U CPAaBHUBATH IOJIyYEHHOE 3HAYEHHE
(bu3NYeCKOi BEIMYUHBI C U3BECTHBIMU JaHHBIMU;

- pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOKHO PEIIUTh P NOMOIIH (PU3UUECKUX METO/IOB,
UCIIOJIb3YSl ONUCAaHUE HCCIEJOBaHUS, BBIICIATH IPOBEPSEMOE MPEANOI0KEHUE, OLIEHUBATH
MPaBUJILHOCTH MOPSAKA MPOBEACHUSI UCCIIEI0BAaHUS, IPOBOIUTH BBIBObI;

- IPOBOJIUTD OTIBITHI 110 HAOJIIOIEHUIO PU3NYECKUX SBJICHUHN WK (PU3UYECKUX CBOMCTB TEl
(KanwuIsipHbIE SIBJIEHMSI, 3aBHCHUMOCTH [JaBJEHHS BO3JyXa OT ero o0béMa, TemIepaTypsl,
CKOPOCTH IIpollecca OCTBHIBAHMS M HarpeBaHus IpPU M3JIyYEHUU OT LBETa H3Iydarouen
(moryomaomniei) MOBEPXHOCTH, CKOPOCTb HCHApEHHs BOJBI OT TEMIIEPaTypbl XUAKOCTH U
wiomaad e€ MOBEPXHOCTH, SJIEKTpHU3alusl Tel M B3aUMOJCHCTBHE 3JIEKTPUUECKUX 3apsiioB,
B3aUMO/JICHICTBUE TOCTOSIHHBIX MAarHUTOB, BH3YyalM3alUsi MarHUTHBIX IOJIEH TOCTOSTHHBIX
MarHuTOB, JAEWCTBUS MAarHUTHOTO IOJISI Ha NMPOBOJHHK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA  DJIEKTPOJBUraTeNlsi  IMOCTOSHHOTO  TOKa):  (QOpMYyIMpOBaTh  IPOBEpSiEMbIE
MIPEITOJI0KEHUSI, COOMPATh YCTaHOBKY U3 MPEI0KEHHOI0 000pYA0BaHMsl, ONUCHIBATH X0 OIbITA
1 (OpMyIUpOBaTh BHIBObL;

- BBINOJIHATH NPSMbIE MU3MEPEHUS TEMIIEPATyphbl, OTHOCUTEIbHON BIIAYKHOCTH BO3/yXa,
CWJIBI TOKa, HANpPSDKEHUS! C UCIOJIb30BAaHUEM AHAJIOIOBBIX MPUOOPOB U JATYUKOB (PU3MUECKHUX
BEJIMYMH, CPABHUBATH PE3yJbTaThl U3MEPEHUN C YUETOM 3aJaHHOU aOCOIIOTHON NOTPEIIHOCTH;

- MPOBOJUTH HUCCIIEOBAaHHE 3aBUCUMOCTU OJHOM (PU3MUECKON BEIMYMHBI OT APYroil c
HCI0JIb30BAHUEM IIPSIMBIX U3MEpPEHUH (3aBUCUMOCTh COITPOTUBJIECHHSI TPOBOJHUKA OT €T0 JUIMHBI,
IUIOUIA/IM TIONEPEYHOTO CEYEHUs M YIEIBHOIO CONPOTUBIICHHUS BELIECTBA NMPOBOJHHMKA, CHIIbI
TOKa, UAYIIEro 4Yepe3 IMPOBOJHUK, OT HaNpsDKEHHsT Ha MPOBOJHUKE, HCCIIEI0BaHUE
[IOCJIEIOBATEIBLHOTO U ApaJuIeIbHOTO COEMHEHNH IPOBOIHUKOB): IUIAHUPOBATh UCCIIEI0OBAaHUE,
coOuparh yCTAaHOBKY M BBIIIOJIHATh U3MEPEHHUs, Cenys MPEAJ0KEHHOMY IIaHy, (pUKCUPOBATH
pe3ysbTaThl MOJY4YEHHOW 3aBHUCHUMOCTH B BHJE TaOMUL U TpadUKOB, MPOBOJUTH BHIBOJBI IO
pe3ysibTaTaM UCCIIeJOBaHMUS;
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- NPOBOJUTH KOCBEHHbIE M3MepeHUs (U3MUECKUX BEIWYHUH (yAenbHas TEIIOEMKOCTb
BEIIECTBA, CONPOTHUBIIEHUE MPOBOJAHMKA, pPabOTa M MOUIHOCTh JJIEKTPUYECKOTO TOKa):
IUTAaHUPOBATh M3MEPEHUS, COOUpPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY, CJEAysl MPeaoKEHHOM
MHCTPYKLMH, U BBIYUCIIATH 3HAYCHUE BEJINUNHBL;

- coOmojarh mpaBWiIa TEXHUKH Oe3omacHoCTH TNpu pabore ¢ 1abOpaTOPHBIM
000pyI0BaHHEM;

- XapaKTepHu30BaTh IPUHIIMIIBI JEHCTBUS N3YUYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOICTB
C HCHOJB30BaHUEM HUX ONUCAHUS (B T.Y.. CUCTEMa OTOIUICHHUS JOMOB, TUI'POMETp, HapoBas
TypOMHa, aMIEpPMETP, BOJBTMETP, CUETUMK AIIEKTPUUYECKOM SHEPrUM, AJIEKTPOOCBETUTEIbHbBIE
npuOOpbl, HarpeBaTelbHbIE 3JIEKTPOIPHUOOPHI (IIPUMEPHI), WIEKTPUUYECKUE MPEIOXPAHUTENH,
AJIEKTPOMArHUT, 3JIEKTPOJBHUraTelb I[OCTOSIHHOIO TOKAa), HCHOJb3ysd 3HAHUS O CBOICTBax
(buznyecKux sBICHUN U HEOOX0AUMbIE (PU3HUECKHE 3aKOHOMEPHOCTH;

- pacmo3HaBaTh NPOCThIE TEXHUYECKHE YCTPOIICTBA U H3MEPHUTENbHbIE NPUOOPHI MO
CXE€MaM U CXEMaTUYHbIM PUCYHKaM (3KHUJIKOCTHBII TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETD,
JIBUTATEb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbI IEKTPUUYECKUX
Lenei ¢ MmocieoBaTeIbHbIM U MapajlIeIbHBIM COEIMHEHUEM 3JIEMEHTOB, pa3iinyasl yCIOBHBIE
0003HaYEeHUsI FJIEMEHTOB IEKTPUUECKUX LETeil;

- TOPUBOJAUTH HpPUMEPHl (HAXOAUTh HMHPOpPMAIMIO O NpHUMEpax) MPaKTHYECKOrO
UCIO0JIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEAHEBHOW JKU3HM JJIsi oOecredeHusi 0e301MacHOCTH
npu oOpaleHuu ¢ NpudopaMH M TEXHUYECKUMH YCTPOICTBAMH, COXpaHEHHs 370pOBbS U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT0 IIOBEJICHUS B OKpYXKAIOILEH cpeie;

- OCYLIECTBJIATh NOUCK MHPOpMaIK pusndeckoro coaepxanus B lntepuere, Ha 0OCHOBE
MMEIOLUXCS 3HAHUH U TyTEM CpPaBHEHUS TOTIOJHUTEIbHBIX HCTOUHUKOB BBIJENATH HHPOPMAIIHIO,
KOTOpas SBJISETCS MPOTUBOPEUUBON MM MOKET ObITH HEIOCTOBEPHOI;

- UCHOJIB30BaTh MPHU BHINOJHEHUH YY€OHBIX 33JaHUM HAY4YHO-TIOMYJSPHYIO JIUTEPATYPY
(Gu3MYECKOro COJep)KaHus, CIpPaBOUYHbIE MaTepuaibl, pecypchl ceth WHTepHeT, BiIaneTh
npuéMaMu KOHCIIEKTHMPOBAHUS TEKCTa, MpeoOpa3oBaHUs MHGOpPMAlUU M3 OJHOM 3HAKOBOI
CHCTEMBI B JAPYTYIO;

- co3JaBaThb COOCTBEHHbIE IHCHMEHHBIE M KpaTKUE YCTHBIE COOOIEHHUs, 00001mas
nH(pOpPMALIUI0O U3 HECKOJIbKUX HMCTOYHHKOB, B T.4. MYOJUYHO TMPEACTABIATh pPE3YJIbTaThl
MIPOEKTHOM WJIM MCCIEN0BATEIbCKOM JIEATENbHOCTH, IPU STOM TPAMOTHO HCIIOJIb30BATh
M3Y4YEHHbIN NOHATUNHBIN anmnapar Kypca GU3HKHU, COIIPOBOXKAATh BBICTYIUIEHHUE TPE3EHTALUEH;

- TpU BBINOJHEHUU YYEOHBIX IMPOEKTOB M HCCIEIOBAaHUN (PU3NYECKUX IIPOLECCOB
pacnpenensatb 003aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTaBICHHBIMU 33Ja4aMHu, CIEIUTh 3a
BBINIOJIHEHUEM IIJlaHa JEMCTBUA M KOPPEKTUPOBATh €ro, OLEHHBaTh COOCTBEHHBIM BKIAJ B
NeSITeIbHOCTh FPYIIIbI, BBICTpauBaTh KOMMYHUKaTUBHOE B3aUMOAECHCTBHE, TIPOSIBIISLS TOTOBHOCTD
paspeniaTh KOH(IUKTHI

9 KVIACC

Ilpeomemmnoie pesynomamol 0céoeHus npozpammsl no Quzuke K KOHuy odyuenusn ¢ 9
Knacce:

- HCIIOJIb30BAaTh IIOHATHA: CHUCTeMa OTCY€Ta, MaTepuanbHas TOYKa, TPAEKTOPHUS,
OTHOCHUTEJIbHOCTh MEXaHMYECKOTO JBIKEHUs, nedopmanuus (ynpyras, macTuyeckas), TpeHHe,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh U NEpPErpy3Ku, LEHTP TSHKECTH, aOCOJIOTHO
TBEPIOE TEJO, LIEHTP TSHKECTU TBEPJOTO TeJla, paBHOBECHE, MEXaHUUECKHE KOJIEOaHUs U BOJIHBI,
3BYK, HH(QPA3BYK U YIbTPa3BYK, AJIEKTPOMArHUTHBIEC BOJHBI, LIKajda AJIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M J1aIbHO30PKOCTb, CIIEKTPhI UCITyCKaHUs U MOIJIOIIeHUs, aabda-, 0eTa- u
ramma-H3J1y4eHus, U30TOIIbl, /IepHast SHEPreTHKA;

- pasnuyarh sBJICHUS (PaBHOMEPHOE M HEpPaBHOMEpPHOE NPSIMOJIMHEHHOE JBUYKEHUE,
PaBHOYCKOPEHHOE NMPSMOJIMHENHOE IBHKEHUE, CBOOOIHOE MaJICHHE Tell, pPABHOMEPHOE JIBHYKEHUE
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[0 OKPY)KHOCTH, B3aHMOJICICTBHE TEJI, PEaKTUBHOE MABW)KEHHE, KOJeOATeIbHOE JIBKEHUE
(3aTyxaromiye u BhIHYXJACHHbIE KOJIEOaHUsI), pe30HAHC, BOJIHOBOE JBIKEHUE, OTPAKEHHUE 3BYKA,
MPSIMOJIMHENHOE paclpoCTpaHEHUE, OTPaKEHUE U IPEIOMIICHHE CBETa, IOJIHOE BHYTPEHHEE
OTpa)KCHHE CBETa, pa3lioKeHHE OeJoro CBeTa B CHEKTP U CJOKEHUE CIIEKTPalIbHBIX I[BETOB,
JMCIIEpCUsl CBETa, E€CTECTBEHHAsl paJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEMYaTOro CIHEKTpa
U3JIy4yeHHsl) 10 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, IEMOHCTPUPYIOIINX
naHHOE (PM3HYECKOE SIBJICHUE;

- pacrno3HaBaTh MPOSIBICHUE U3YyYEHHBIX (PU3NYECKUX SBJICHUI B OKpYXarollieM Mupe (B
T.4. (QU3MYecKUe SIBJICHHUS B MpPHUPOJE: NPWIMBBI U OTJIMBBI, JABMKeHUE IUIaHeT CoJHEeYHOM
CUCTEMbI, PEaKTUBHOE JIB)KEHUE KHUBBIX OPraHU3MOB, BOCHPUSATHE 3BYKOB >KHBOTHBIMH,
3eMJIETPSICEHHE, CECMUYECKUE BOJIHBI, IlyHaMH, 3X0, [IBETA TEJI, ONTUYECKHE SBJICHUS B IPUPOJIE,
OMoJorMuecKoe JeHCTBHE BUAMMOIO, YIbTPa(HOJETOBOIO W PEHTTEHOBCKOTO W3IY4YECHUH,
€CTECTBEHHbIN PaJIMOAKTUBHBIN (POH, KOCMUYECKHE JIy4d, paAUOAKTUBHOE U3ITy4YEHHE IPUPOIHBIX
MUHEpAJIOB, JAEWUCTBUE pPaJMOAKTUBHBIX H3JIy4YE€HUH Ha OpraHu3M 4YeloBeKa), IpH 3TOM
MEPEBOIUTh MPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIJENATh CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKK)
(buznyecKux SBJICHUN;

- ONUCHIBATh M3YYEHHbIE CBOMCTBA TeN U (PU3UUYECKUE SIBJICHMSI, UCIIOJIb3YS (PU3UUECKUe
BEJIMYMHBI (CPEIHSS U MTHOBEHHAsI CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBIKEHUH, YCKOPEHUE,
nepeMeleHue, NyTh, yIrioBas CKOPOCTh, CHJIa TPEHHUS, CUJIa YIPYTOCTH, CUJjla TSHKECTH, YCKOPEHUE
CBOOOJHOIO MNAJCHUS, BEC Tejla, HMILYJIbC Tejla, UMIYIbC CHJIbI, MEXaHuuyeckas paboTa u
MOIIIHOCTb, IOTEHLMATbHASI SHEPT Ul TJA, TOAHATOTO HaJl TOBEPXHOCTHIO 3€MJIU, OTEHLUAIbHAS
SHEprus CKaToil NPYKUHbI, KHHETHYECKas dHEPrusl, MOoJHas MEXaHUYecKasl SHEPIusl, epruoJ 1
4yacToTa KoJjebaHui, IJIMHA BOJIHBIL, TPOMKOCTb 3ByKa U BbICOTa TOHA, CKOPOCTh CBETA, [T0KA3aTEh
MIPEJIOMIIEHHUS CPE/Ibl), TPU ONHUCAHUY NIPABUIILHO TPAKTOBATh (PU3HUUECKUN CMBICI UCTIOIb3YEMbIX
BEJIMYMH, 0003HAYEHUS] U €UHUIBI (PU3HMUECKUX BEJIIMYUH, HAXOIUTH (OPMYJIbI, CBSI3bIBAIOIINE
NaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTUMHU BEJIMYMHAMH, CTPOUTh TpaduKU H3Y4EHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJIUUMH;

- XapakTepu30BaTh CBOICTBa Tell, (pU3NUECKUE SIBICHUS U IPOLECCHI, UCIOJIB3YS 3aKOH
COXPAHEHHUS SHEPruH, 3aKOH BCEMUPHOTO TATOTEHMSI, MPUHIUII CYNEPHO3ULUU CHJI, TPUHLIUII
oTHOcuTeNnbHOCTH ["anmuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAXKEHUS
U TpeIOMJICHUSI CBETAa, 3aKOHBbI COXPAHEHHUS 3apsAJOBOTO MU MAcCCOBOIO YHCEN IMPH SIEPHBIX
peaxkuusix, npu 3ToM GopMyIUpPOBATH 3aKOH U 3alIUChIBATh €M0 MaTEMATUUYECKOE BhIPAKEHHUE;

- OOBSCHATH (U3NYECKHE MPOLECCHl U CBOMCTBA TEJ, B T.4. U B KOHTEKCTE CHUTyallUi
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIISATH MPUUMHHO-CIEICTBEHHbIE CBSI3U, CTPOUTH
00BsicHEHHUE U3 2-3 IOTHYECKHX I11aroB € UCIOJIb30BaHUEM 2-3 U3yUEHHBIX CBONCTBA PU3NYECKUX
SIBJICHUH, GU3NYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

- pelath pacu€THbIC 3a/jauu (ONUparoIIUecs Ha CUCTEMY U3 2-3 ypaBHEHHUM), UCIIOJIb3YS
3aKOHBI M POPMYIIbI, CBSA3bIBAIOIIME (PU3UUECKUE BEIMUMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3a/1a4uH
3alMChIBaTh KPATKOE YCJIOBHE, BBISBIISTH HEAOCTAIOIIME MM M30BITOYHBIE JIaHHBIE, BHIOMpPATH
3aKOHBI W (OPMYJbl, HEOOXOJWMMBIE JIsi pPEUICHHUS, MPOBOJUTH pPACYETHI W OLICHUBATH
PEATMCTUYHOCTD NOJYYEHHOTO 3HaU€HUs (PU3HUECKON BEITHMUNHBL;

- pacnio3HaBaTh MPOOIEMbl, KOTOPbIE MOKHO PEIINUTh P NOMOIIH (PU3UUECKUX METO/IOB,
UCIIOJIb3YSl ONUCAHUE HCCIEJOBaHUS, BBIICIATH IPOBEPSEMOE MPEANOI0KEHUE, OLIEHUBAThH
MPaBMWJIBHOCTh TMOPsiIKa MPOBEIEHUS HCCIEA0BAHUSA, MPOBOAUTH BBIBOJbI, MHTEPIPETUPOBATDH
pe3ynbTaThl HAOIIOIEHUH U OTIBITOB;

- IPOBOJIUTD OTIBITHI 110 HAOJIIOIEHUIO PU3NYECKUX SBJICHUHN WK (PU3UYECKUX CBOMCTB Tel
(u3yyeHue BTOporo 3akoHa HblOTOHa, 3aKOHAa COXpaHEHHWsS] PHEPruH, 3aBUCUMOCTb MEepHoja
KoJieOaHu MPY>KMHHOTO MasiTHUKA OT MacChl rpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTD OT
aMILTUTYIBI MaJbIX KOJIeOaHUH, MPSMOJIMHEHHOE PacpOCTPAHEHUE CBETA, Pa3JIOKEHHE Oeoro
CBETa B CIEKTp, U3yUyE€HUE CBOMICTB M300pak€HUs B IUIOCKOM 3€pKajle U CBONCTB M300pakeHUs
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npenMera B coduparoiei TuH3e, HabaoeHHEe CIUIOLIHBIX U JIMHEHYaThIX CIIEKTPOB U3IY4EHHUs):
CaMOCTOSITENIBHO COOMPATh YCTAHOBKY M3 M30BITOUHOTO Habopa 000pydOBaHMsl, OIIUCHIBATH X0/
OTbITA U €r0 Pe3ysbTaThl, GOPMYIUPOBATH BHIBOIbI;

- MPOBOJUTH IpPHU HEOOXOIUMOCTU CEpUI0 NIPSMBIX H3MEPEHH, ONpeaenss cpeiHee
3HAYCHHE U3MEPSIEMOI BeUUnHBI ((POKYCHOE paccTOsSTHUE COOMparoliei JIMH3bI), 000CHOBBIBAThH
BBIOOD crioco6a nu3mepeHus (I3MEepUTEIHLHOTO TProdopa);

- NPOBOJUTH HCCIEIOBAHHE 3aBUCUMOCTEH (DU3MYECKUX BEJIMYMH C MCIIOJIb30BAaHHEM
MPSIMBIX M3MEpPEHUM (3aBUCHMOCTh IYTH OT BPEMEHHU IPH PaBHOYCKOPEHHOM JABMKEHUH Oe€3
Ha4yaJIbHOM CKOPOCTH, Mepuoja KoJieOaHMM MaTeMaTHUYecKOT0 MasTHUKA OT JUIMHBI HUTH,
3aBUCHUMOCTH YIJla OTPa)K€HHUs CBETAa OT yrja MaJeHUs U yrja MpeJIOMJICHUs OT yIiia NaJeHus):
IUIAaHUPOBATh UCCIIEJIOBAHHUE, CAMOCTOSTEIbHO COOMPATh YCTAHOBKY, (PUKCHUPOBATH PE3yIbTaThl
MOJIyYE€HHOM 3aBUCUMOCTH (PU3MUECKUX BEIMYHMH B BUJI€ TaOIUIL ¥ TpaUKOB, IPOBOIUTH BHIBOIbI
10 pe3yJibTaTaM UCCIIEJOBaHUS;

- TPOBOJUTH KOCBEHHBbIE H3MepeHHUs (U3MUECKUX BEJIUYUH (CPEAHSISl CKOPOCTh H
YCKOpEHUE Tella IPU PaBHOYCKOPEHHOM JBM)KEHHUHU, YCKOPEHHE CBOOOHOTO Na/IeHNUs, )KECTKOCTh
NPYXUHBI, KO3QOULHUEHT TPEHUSI CKOJIbKEHHS, MEXaHUYeCKass paboTa U MOUIHOCTh, YacToTa U
epuo/J] KojeOaHUu MaTeEMaTHYECKOTO U PYKMHHOT'O MasiTHUKOB, ONITHYECKas crjia coOMparoen
JIMH3bI, PAJMOAKTUBHBIM (OH): IMJIAaHUPOBATH M3MEPEHUs, COOUpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBINOJIHATH U3MEPEHUS, CIIEys MPEAI0KEHHON HHCTPYKIIUU, BBIYUCIIATh 3HAUEHUE
BEJIMYMHBl M AHAJIU3UPOBATH IIOJIyYEHHBIE pE3yNbTaThl 'c y4E€TOM 3aJaHHOW MOTPEIIHOCTH
U3MEPEHUN;

- coOmojarh mpaBWiIa TEXHUKH Oe30macHOCTH mNpu pabore ¢ J1abOpaTOPHBIM
000pyI0BaHHEM;

- pa3nuyaTh OCHOBHBIE NPU3HAKM H3YYEHHBIX (U3MUYECKUX MOJeNel: MaTepuallbHas
TOYKa, a0COJIIOTHO TBEPJIOE TEJO, TOUEUHBIH UCTOYHHUK CBETA, JIyd, TOHKAs JIMH3a, [JIaHETapHas
MOJIeNIb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO Spa;

- XapaKTepHu30BaTh IPUHIIMIIBI JEHCTBUS N3YUYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOICTB
C HUCIOJIb30BAHMEM HX ONMCaHUA (B T.Y.. CHUAOMETp, JATUYUKHU IIOJIOKEHUS, PACCTOSHUS U
YCKOpPEHHUs, pakera, OHXOJIOT, OYKH, I[EpUCKOMN, QoToanmapaT, ONTHUYECKUE CBETOBOJBI,
CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCIONb3ys 3HAHUS O CBOWCTBAX (DHU3MUECKUX
SIBJICHUN U HEOOXOAUMbIE PU3NYECKUE 3aKOHOMEPHOCTH;

- UCIOJIb30BaTh CXEMbl U CXEMAaTUYHBbIE PUCYHKH U3yYEHHBIX TEXHUYECKUX YCTPOIICTB,
U3MEPUTENbHBIX TPUOOPOB U TEXHOJOTMUYECKHUX MPOIIECCOB IPU PEIIEHUHN YUeOHO-TPAKTUYECKUX
3a/1a4, ONTUYECKHE CXEMBbI JJIsl MOCTPOCHUSI U300paKEHUH B IJIOCKOM 3€pKajie U coOuparomiei
JIMH3E;

- TOPUBOAUTH HpPUMEPHl (HAXOAUTh HMHPOpPMAIMIO O MpUMEpax) MPaKTHYECKOro
UCI0JIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEAHEBHOMW KM3HU NIl oOecrieueHus: 0e30MacHOCTH
npu oOpaleHuH ¢ NpudopaMH M TEXHUYECKUMU YCTPOICTBAMH, COXpaHEHHs 370pOBbS U
cOOII0ACHNSI HOPM 3KOJIOTHYECKOI0 MOBEACHUS B OKPYKAIOILEH cpelie;

- OCYIIECTBIATh MOUCK HH(popMauuu B HWHTepHeTe, caMOCTOATEIbHO (GOPMYIUPYS
MTOMCKOBBIN 3aMpOC, HAXOIUTh MIyTU ONPEJEIECHUS JOCTOBEPHOCTHU MOJy4YEHHON HHPOPMAIUK Ha
OCHOBE UMEIOLINXCS 3HAHUN U JONOJHUTENIbHBIX HCTOYHUKOB;

- UCIOJb30BaTh MPHU BBHIMOJIHEHUH YYEOHBIX 33JlaHUI HAay4YHO-TIONMYJISIPHYIO JIUTEpaTypy,
CIpaBOYHbIE MaTepHuaybl, pecypchl ceTu WHTepHeT, BiageTh NpUéMaMH KOHCIEKTUPOBAHUS
TeKcTa, IpeodpazoBaHus HH(GOPMALIUK U3 OJTHOM 3HAKOBOM CHCTEMBI B IPYT'yIO;

- CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHNS HA OCHOBE MHPOPMAIUH U3
HECKOJIbKUX  MCTOYHUKOB, NYyOJIMYHO  MPEACTaBIATh  pe3yJabTaThl  IPOEKTHOM WM
HCCIEA0BATENBCKOM ACSITEIBHOCTH, IIPH ATOM I'PAMOTHO HCIIOJIb30BATh H3yYEHHBIN NOHATUNHBIN
anmnapaTr M3y4yaeMoro paszesia (U3MKH M CONPOBOXKIATh BBICTYIIEHHE MPE3EHTALUEN ¢ yIETOM
0COOEHHOCTEHN ayTUTOPHH 00yUaIOIIHXCS.
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