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B cootBercTBUU ¢ yacThio 6.1 crateu 12 denepanbHoro 3akoHa ot 29 nexabps 2012


https://rulaws.ru/laws/Federalnyy-zakon-ot-29.12.2012-N-273-FZ/
https://rulaws.ru/laws/Federalnyy-zakon-ot-29.12.2012-N-273-FZ/

r. N 273-®3 "OO0 o6OpazoBanuu B Poccuiickoii ®enepauuu", myHkrom 4 cratbu 3
@enepanbHoro  3akoHa  Ne  371-D3, B LENAX IPUBEACHUS  OCHOBHOM
00111e00pa3oBaTeIbHON MPOTpaMMbl OCHOBHOTO 00111eT0 00pa3zoBanus (nanee OOII OOO0)
B COOTBETCTBHE ¢ (elnepaibHOW OCHOBHOM 00111€00pa30BaTeIbHON POrPaMMON,
yTBepKIAeHHOU npukazom MununcreperBa [IpocBemenuss Poccuniickon ®denepanuyu Ot
18.05.2023r. Ne37 «O6 ytBepxkaeHUM (enepaabHO 00pa3oBaTeIbHON MPOrPaMMBbl
OCHOBHOTO 0011ero oopazoBanwmsi», Ha ocHoBaHuu npukaza MbOY OOII c.FOuubr Nell12
oT 31.08.23 roa BHECTH U3MEHEHUS B:

1.ITosicHUTENBHYIO 3aMHCKY:

[IporpamMma 1o ¢u3uke Ha ypOBHE OCHOBHOT'O OOIIETO0 0Opa30BaHUs COCTABIICHA
Ha OCHOBE TOJIOXKEHUH M TpeOOBaHUM K pe3yJbTaTaM OCBOCHHS Ha 0a30BOM YPOBHE
OCHOBHOHM oOpazoBaTesibHOM mporpammbl, npeactaBieHHbIX B @I'OC 00O, a Takxe
¢ yu€toM (enepanpHoOi pabouel mporpaMMbl BociiuTanus 1 Konuenuu npenogaBaHust
yueOHoro npeameta «Duznkay.

ConepxxaHue mporpaMmbl MO  (U3MKE HAMpaBlI€HO Ha  (OpMUpPOBAHUE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH OOYYaIOIUXCSl U OPTaHU3ALNI0 U3YYeHUs (PU3UKU
Ha JIeATEJIbHOCTHOM OocHOBe. B mporpamme mo (pu3MKe YUHUTHIBAIOTCS BO3MOKHOCTH
yueOHOoro mnpenMera B peanuzanuu TpeboBanuit PI'OC OOO k miIaHUPYyEeMbIM
JUYHOCTHBIM M METANpeIMETHBIM pe3yJibTaTaM OOYYEHHUs, a TaKKe MEXIPEIMETHbIE
CBS3U €CTECTBEHHO-HAYYHBIX YYEOHBIX NPEIMETOB Ha YPOBHE OCHOBHOTO OOLIETO
00pa3oBaHUs.

[Iporpamma mo ¢Qu3uKe ycTaHaBIMBAET pacHpeesieHue y4eOHOro marepuasa
no rojgam oOydeHus (Mo Kjaccam), TpejiaraeT MPUMEPHYIO IMOCIEI0BaTEIbHOCTD
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS NPEAMETHOIO CONEPKAHUSI U yUdETe
BO3PACTHBIX OCOOEHHOCTEN 00yUYarOIINXCsl.

[Iporpamma no ¢usuke pazpaboTaHa ¢ LEIbIO OKa3aHUS METOAMYECKON MOMOILIU
YUUTEIIO B CO3/IaHUU paboyell mporpaMmbl 10 y4eOHOMY NPEIMETY.

duzuka SABISIETCS CHUCTEMOOOPA3YIOIIUM JUIsl €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
IPEIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJICHUM,
U3y4yaeMbIX XHMHEH, Ouoioruei, actpoHomMuel u (usnyeckod reorpadueil, BHOCUT
BKJIaJl B €CTECTBEHHO-HAy4YHYIO KapTUHY MHpa, MPEAOCTaBIsAeT HauOoyee SCHbIC
oOpa3ipl NMPUMEHEHHUs] HAyYHOTO METOJAA TIO3HaHUs, TO €CTh CIoco0a MOJy4YeHUs
JIOCTOBEPHBIX 3HAHUMN O MUpE.

Onna w3 TIaBHBIX 3a7ad  (PU3WYECKOTOo OO0pa3oBaHUA B CTPYKType OOIIETro
00pa3oBaHus COCTOUT B ((OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH U UHTEpeca
K Hayke y oOy4aroniuxcsi.

N3yuenue ¢usuku Ha 0a30BOM YpOBHE MPEANOJAraeT OBJIAJIEHUE CIEAYIOIIUMU
KOMITETEHTHOCTSIMH, XapaKTEPHU3YIOIMMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTD:



HAay49HO OOBACHATH SBJICHMUA,
OLICHUBATb u IIOHHUMAaTb 0COOEHHOCTH Hay4YHOT'O HCCICOOBAaHUA,
HHTCPIPCTUPOBATL AAHHBLIC H HCIIOJIB30BATh HAYYHBLIC HOKA3aTCJILCTBA

JJI TIOJTYICHM BBIBOOOB).

Lenu u3yuenuss GuU3MKK Ha YPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUs OINpEIEICHbI B
Konnenmuu mnpenonaBanus ydeOHoro mnpeamera «®Pusmka» B 00pa30BaTEIbHBIX
Opra”u3ausax Poccniickon denepanun, peAU3YIOIIUX OCHOBHBIC
oOmeoOpazoBarenbHble  MpPOTpaMMbl,  yTBepxkAEHHOW  pemenuem  Kosmeruun
MunucrtepcTBa npocsemienus Poccutickoit @enepanuu (mpotokoi ot 3 aexkadps 2019 r.
No T1K-4BH).
Lenu nzydyenust u3uKu:
NpUOOpEeTEeHNE MHTEpeca M CTPEeMIICHUS OOy4aroumxcs K HAyYHOMY H3YUYCHHIO
IPUPOABL, PA3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPYECKHX CIIOCOOHOCTE;
pa3BUTUE TPEJCTABICHUNH O HAyYHOM METOJAE IMO3HAaHUS M (HOpMHpPOBAHHE
UCCJIEI0BATENHCKOTO OTHOIIEHUS K OKPYXKAIOIIUM SBICHUSIM;
(opMupOBaHHE HAay4YHOI'O MHPOBO33PEHUS KakK pe3yjibTaTa H3y4yeHUS OCHOB
CTpPOEHHUS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;
(opMHpOBaHUE TPEACTABICHUNA O POAUM (UMKH U1 Pa3BUTUSA  JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTUI;
pa3BUTHE NPEJCTABICHUNH O BO3MOXKHBIX cepax Oyayimiedt mnpodeccuoHaIbHOU
JEeSATEIbHOCTH, CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JajdbHEHIIEMY OOYYEHUIO B 3TOM
HaIlpaBJICHUMU.
JlocTikeHre 3THX LieJield MporpaMMbl MO (PU3MKE HA YPOBHE OCHOBHOTO OOILIEro
00pa3oBaHus 00ECTICUNBACTCS PEIICHUEM CIEAYIONIUX 3a/1ay:
NpUOOpETEHUE 3HAHUM O AUCKPETHOM CTPOCHHM BEILECTBA, O MEXAaHUYECKUX,
TEIJIOBBIX, JJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
NpUOOpETCHHE YMEHHMM ONHWCHIBAaTh M OOBACHATH (PU3MUECKHE  SBJICHUS
C UCIOJIb30BAaHUEM TOJIYYEHHBIX 3HAHUN;
OCBOCHHME METOJOB PEUICHUs] MPOCTEUIINX PACUETHBIX 33Ja4 C HCIOJIb30BAHUEM
duznyeckux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHUU HAONIOJATh NPUPOJHBIE SIBJICHUS U BBIIOJHATH OIbITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTAJIbHBIE MCCIEJOBAHUS C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX IPUOOPOB;

OCBOEHHE TTPUEMOB padboThl ¢ HHGOpMaALIUEeH (PU3NUECKOTO COACpKaHMs, BKIIOYAsI
uHMOPMAITUI0O O COBPEMEHHBIX JOCTIDKEHUSX (U3HKH, aHAIU3 W KPUTUYECKOE
OlICHUBaHUE UH(OpMAIIUK;

3HAKOMCTBO €O c(epamMu npodecCHOHAIBHOM JEATCIbHOCTH, CBS3aHHBIMH
¢ (u3uKOW, W COBPEMEHHBIMH TEXHOJOTHUAMH, OCHOBAaHHBIMH Ha JIOCTH)KCHHSIX
(bu3MYEeCcKO HAYKH.



Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOIO OOIIETO
oOpaszoBanus otBoautcs 204 uvaca: B 7 kiacce — 68 yacoB (2 yaca B Hemesro),B
8 kimacce — 68 yacos (2 yaca B Hezien0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIO).

[IpennaraemMslii B mporpamme 1o Gpu3uke nepedeHp 1a00paTopHBIX paboT U OMBITOB
HOCUT pEKOMEH/JATeIbHBIA  XapaKTep, y4YUTeNb JelacT BbIOOp TMPOBEACHUSA
7a00paTOpHBIX pabOT H OMBITOB C YYETOM WHAMBUAYAJIbHBIX OCOOCHHOCTEH
o0yJaromuxcsi, CIHUCKAa OJKCIEPUMEHTAJIbHBIX 3aJaHui, MpeiaraeMblX B paMKax
OCHOBHOTO IOCYAapCTBEHHOTO 3K3aMeHa 10 (PU3UKE.

2. Conepxanue oOy4eHHUs:

7 KIIACC
Paznen 1. ®u3uka v €€ poJib B NO3HAHMH OKPYKAIOLIEr0 MUPA
®uszuka — Hayka O mnpupone. SBimeHus npupoasl. PU3HYECKHE SBIICHUS:

MEXaHUYECKHUE, TEIIOBbIE, JJIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®dusnueckue BennunHbl. 3Mepenne puznueckux BeanunH. Puznyeckue npuodopsl.
[TorpemHocTh H3MEpeHni MexxnyHapoaHas CucTeMa €IMHMUII.

Kak ¢u3uka wu  [pyrue  eCTECTBEHHbIE HAayKH  H3Y4alOT  IPHUPOAY.
EcTecTBEeHHO-HAYUYHBIN METOJ] TO3HAHUS: HaOII0EHUE, TOCTAaHOBKA HAYYHOT'0 BOIIPOCa,
BBIJIBUKEHUE TUIIOTE3, IKCIIEPUMEHT 10 IPOBEPKE TUIIOTE3, O0BICHEHNE HAOII0AaEMOTO
apieHus. Onucanue GU3NYECKUX SIBJICHUN C TIOMOIIBIO MOJIEIICH.

LemoHcmpayuu

MexaHu4ecKre, TEIIOBhIC, dJICKTPUICCKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
duznyeckre MpUOOPHI U MPOIIETypa MPSIMBIX H3MEPEHUI aHAJIOTOBBIM U IIU(PPOBBIM
prudOpPOM.

JlabopamopHslie pabomeol U onbimel

OnpeneneHre UEHbI JENEHUS KAl K3MEPUTEIBHOTO MPUoopa.

N3mepenue paccTosiHUN.

N3mepenne 00bEMa KUIKOCTH U TBEPOTO TENA.

Ornpenenenue pa3MepoOB MabIX TE.

N3mepenue TeMrieparypsl py IMIOMOILIHU KUAKOCTHOTO TEPMOMETPA U JaTUHUKA
TEMIIEPATYPHI.

[IpoBeneHue ucciienoBaHus MO MPOBEPKE TMIIOTE3bI: JATBHOCTH IMOJIETA IAPHKA,
MYIIEHHOT'O TOPU30HTAIBHO, TeM OOJIbIIIe, YeM OOJIbIIIE BHICOTA ITyCKa.

Pa3nen 2. [lepBoHauyajibHbIE CBeIeHUS O CTPOEHUM BellleCTBA

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIBI, UX pa3mepbl. ONbITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOECHUE BELIECTBA.

JIBrkeHue yactul] BemecTBa. CBsA3b CKOPOCTH JABUKEHHUS YACTHI] C TEMIIEPATYPOH.
BbpoyHoBckoe nBuxenue, nud@ys3us. BzaumoaeicTBue 4yacTHI] BEIIECTBA: MPUTSIKEHUE
Y OTTAJIKUBAHUE.

ArperaTHple COCTOSIHMSI BELIECTBA: CTPOECHUE Ta30B, >XUAKOCTEH M TBEPABIX



(KpUCTaJIMYecKnx) Tea. B3auMocBsA3b MEXKIQy CBOMCTBaMHM BELIECTB B Pa3HbIX
arperaTHpIX COCTOSHUSIX U WX AaTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

LemoHcmpayuu

HabmroneHne OpoyHOBCKOTO JIBUYKCHHS.

Ha6mronenue nuddysun.

HaOmtoneHue sBieHUN, OOBSACHSIOIIUXCS MNPUTHKCHUEM WIH OTTAJKUBAaHHEM
YaCTHI] BEIIECTBA.



JlabopamopHseie pabomel U onbimel

OreHka quaMeTpa aToMa METOJIOM PSJIOB (C UCTIONIb30BaHUEM (oTorpaduii).
OnbITH IO HAOTIOJEHUIO TEIIJIOBOTO PACIITMPEHHUSI Ta30B.
OnpIThl IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBu:xeHHe ¥ B3aUMoO/ieiicTBHeE TeJl

Mexanundeckoe 1BrKeHHe. PaBHOMEpHOE M HEpaBHOMEpPHOE IBMKEHHE. CKOPOCTB.
Cpenssisi CKOpOCTb IPH HEPABHOMEPHOM ABMKEHUU. PacU€Tr myTH U BpEMEHU IBU>KECHHS.

SBnenue nHepuuu. 3aKOH HEpUMU. B3auMoielicTBUE Tel Kak IpUIMHA U3MEHEHUS
CKOPOCTH JIBW)KEHHMs Tell. Macca Kak Mepa MHEPTHOCTH Teya. IIIoTHOCTH BemiecTsa.
CBs13b IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00bEMA BEILIECTBA.

Cuia Kak XapakTepucTuka B3auMoaencTBusa Ten. Cuia ynpyrocta M 3akoH I'yka.
W3mepenune CUitbl ¢ TOMOIIBIO TMHAMOMETpA. SIBIeHNE TATOTEHU U cviia TshkecTH. Crita
TSDKECTH Ha Ipyrux miaHerax. Bec tena. HesecomocTs. CnokeHHE CHII, HAlIpaBICHHBIX
no ogHoM mpsimMou. PaBHonenctByromas cuil. Cuna TpeHus. TpeHue CKOJIBKEHHS U
TpEHHUeE NMOoKosl. TpeHune B IpUpPOJIE U TEXHUKE.

LemoHcmpayuu

Ha6nronenue MexaHM4ecKoro IBMKEHHUS Tela.

N3mepenne ckopocTr NPSIMOJIMHENHOTO IBUAKECHHS.
HaGnronenue siBeHus: MHEPIUU.

Hab6nronenue u3meHeHus CKOpoCTH MPH B3aUMOCHCTBUU TEll.
CpaBHEHUE MacC 1O B3aUMOJICCTBUIO TEI.

CrnoxeHue cuil, HalpaBJIE€HHbBIX 110 OJHOW HPSIMOIA.

JlabopamopHslie pabomeol u onsimel

OnpeneneHre CKOPOCTH PABHOMEPHOI'O JIBM)KEHUS (ILAPUKaA B )KUIKOCTH, MOJIEIN
3JIEKTPUYECKOTO aBTOMOOWIISI U TaK Jajiee).

OmnpeneneHue cpeiHEN CKOPOCTU CKOJIBXKEHUSI OpyCKa WM IIapuKa [0 HAaKJIOHHOU
IJIOCKOCTH.

OnpeneneHne INIOTHOCTH TBEPIOTO TENA.

OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTKEHUS (Iedopmariun) mpyKUHBI
OT NPHWJIOKEHHON CHJIBI.

OnbITHI, AEMOHCTPUPYIOIIHME 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHUS OT Beca Tela
U XapaKTepa COMPUKACAIOIIUXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBiieHue TBEPABIX TeJ, )KUAKOCTEH 1 ra3oB

Hanenue. CrnocoObl yMEHBIIEHUS W yBEJIWYEHMs JAaBieHus. JlaBieHue rasa.
3aBUCUMOCTH JaBJEHUS raza oT 00bEma, Temneparypsl. [lepenaya gaBiaeHus: TBEPIbIMU
TedaMH, >KMAKOCTSAIMM M Ta3zamu. 3akoH Ilackamsa. IlHeBMaTnueckue MalIMHBL
3aBUCUMOCTh JIABJICHHUSI JKUJIKOCTH OT TIIyOMHBL. ['MIpocTaTuueckuil mapajgokc.
Coobmiaromuecs cocyabl. [ 'napaBinyeckue MEXaHU3MBI.

Atmocdepa 3emnu u armochepHoe aAaBieHue. [IpUYMHBI CyIECTBOBaHUS



BO3yIIHON 000siouku 3emiu. OnbiT Toppuuennu. M3mepenue atmochepHOro



JaBJICHUS. 3aBUCUMOCTbh aTMOC(EPHOrO AABJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpuOops! 17151 U3MEPEHNUs AaTMOCPEPHOTO 1aBJICHUS.

JlelicTBUE )KMIKOCTH M ra3a Ha IOTPYKEHHOE B HHUX Teno. BelTamkuBaronmas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3zgyxomnnaBanue.

LemoHcmpayuu

3aBUCHMOCTH JIaBJICHUS ra3a OT TEMIIEPaTyphl.

[lepenayda naBiaeHUs )KUAKOCTHIO U Ta30M.

Coobmiaroiuecs Cocy/bl.

I'mppaBnmyeckuii nmpecc.

[IposiBinenue neicTBrus aTMOC(HEPHOTO TABICHUS.

3aBUCHMOCTH BBITAIKHBAIOIICH CHIIBI OT 00BbEMA MOTPYKEHHOW YaCTH TeNa U
IUIOTHOCTH YKMJIKOCTH.

PaBeHCTBO BBITANIKUBAIOLIEH CUJIbI BECY BHITECHEHHOM JKUKOCTH.

VYcnoBue muaBaHMsl TeN: IUIABAaHME WM TOTPY)KEHHE Tell B 3aBUCHUMOCTH
OT COOTHOIIICHUS TUIOTHOCTEH Tela U KUIKOCTH.

JlabopamopHslie pabomeol u onsimel

HccnenoBanne 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa MOrPYXKEHHOU
B KUJKOCTb YaCTH TEJA.

OnpeneneHue BBITAIKUBAIONIEN CHUJIBI, JEUCTBYIOLIEH HA TEJO, NOTPYKEHHOE
B KUJIKOCTb.

IIpoBepka HE3aBUCHMOCTH BBITAJIKHWBAOLICH CWJIBI, JEHCTBYIOLIEH Ha TEIO
B KUJKOCTH, OT MAaCChI TEJIA.

OnbITHI, IEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAIKUBAIOIICH CUJIbI, AEHCTBYIOMICH
Ha TeJO B JKUJIKOCTHU, OT 00bEMA OTPYKEHHOM B KUIKOCTh YaCTH TeJla U OT MIIOTHOCTH
KUIKOCTH.

KoHcTpynpoBaHue apeomeTpa WIM KOHCTPYUPOBAHHE JIOAKU U OIPENEIICHUE €€
Irpy30N0ABEMHOCTH.

Pa3znen 5. PaGoTra 1 MOIIHOCTH. DHEPIUsl

Mexanuueckast padbota. MOIIHOCTb.

[TpocTeie MeXaHU3MBI: pblyar, 0JIOK, HaKJIOHHAs IIOCKOCTh. [IpaBuiio paBHOBeCHUs
pbiuara. IlpuMeHeHHe mpaBujaa paBHOBECHsI phlyara K OJIOKY. «30J0TOE IPABHIIO
mexanuku. KITJI mpocteix mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanundeckas sHeprusi. Kunerndeckas u noTeHIMaibHas sHeprus. [Ipespanienue
OJIHOTO BUJIa MEXAHUYECKOM SHEPTUU B APYTrOi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

LemoHcmpayuu

[IprmMepbl IPOCTBIX MEXAHU3MOB.

JlabopamopHsie pabomel U orbimel

Onpenenenve pabOThl CUJIBI TPEHUS TPU PABHOMEPHOM JBIKEHUU Teja



110 TOPU30HTAIILHON TOBEPXHOCTH.
HccnenoBanue ycinoBHil paBHOBECHS pblyar



N3mepenne KII/1 HaKIIOHHOM TIIIOCKOCTH.

N3ydenue 3akoHa COXpaHEHUS MEXaHUUECKON IHEPTUH.

8 KVIACC

Paspgen 6. Tennosble ABNeHUA

OCHOBHBIE ITOJOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU CTPOCHUS BELIECTBA.
Macca u pa3mepsl aTOMOB ¥ MOJIEKYJI. OTIBITHL, TOATBEPHKAAOIINE OCHOBHBIE ITOJIOKEHUS
MOJIEKYJIIPHO-KUHETHYECKOM TEOPUHU.

Monenn TBEpHOro, KUAKOTO U  razoo0pa3HOr0  COCTOSHUM  BEILECTBA.
Kpucranmnnueckue u amopdubie Tena. OObSICHEHHE CBOMCTB Ta30B, XUAKOCTEH U
TBEPJBIX TEJI HA OCHOBE IMOJIOKEHUI MOJIEKYJIIPHO-KMHETHYECKON Teopun. CMadnBaHUe
Y KaWJUIIPHBIC ABJICHUSA. TEIIOBOE PACIIMPEHUE U CKATHE.

Temmneparypa. CBsA3p TeMnepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABMKECHHS YACTHLI.
BuyTtpennsis sHeprus. CrnocoObl M3MEHEHHs] BHYTPEHHEW SHEPTHH: TeIulonepenaya u
coBepuieHre paboThl. Buael Temnonepenaud:  TEIJIONPOBOAHOCTh, KOHBEKIUS,
U3IIy4CHHUE.

KonuyecTBo TemioTel. YnenpHas TEIUIOEMKOCTh BellecTBa. [emiooOMeH Hu
TEIUIOBOE paBHOBECHE. YpaBHEHUE TEIUIOBOro OanaHca. IlnaBneHue m orBepneBaHue
KPUCTAJUIMYECKUX BEIIECTB. YAelnpHass TeruloTa IutaBieHus. IlapooOpaszoBanue u
KoHaeHcauus. Mcmapenue. Kumnenue. VYpaenbHas Termiota mapooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEPATYPBI KUTIEHUSI OT aTMOC(EPHOTO TABJICHHUS.

BnaxuocTts Bo3ayxa.

OHeprus TOIIMBA. Y 1eJIbHAS TEIJIOTa CrOPAHUSL.

[Tpunuunel padoTs! TermmoBbix apurateneil KIIJ rennoBoro aeurarens. TemnoBbie
JBUTATEIIA U 3aLUTa OKPYKAIOLIEH CPEIbI.

3aKOH COXpaHEHMS U MPEBPALICHUS YHEPTUH B TETUIOBBIX MPOLIECCAX.

LemoHcmpayuu

Habntonenue OpOyHOBCKOTO JIBHXKCHUSI.

Habmonenune nuddysun.

Habmronenue siBjeHn cMauyuBaHUs U KaWJUIIPHBIX SBICHUH.

Habmronerune TenioBoro pacmpeHus Te.

N3MeHeHne naBieHuss raza MNpu HM3MEHEHUHM O00BbEMAa W HAarpeBaHUU WM
OXJIAXKCHUH.

[TpaBuiia u3mepeHus: TeMIepaTyphl.

Bunbl Tenonepenayn.

OxnaxaeHue P COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHnH pab0OThl BHEITHUMHU CHJIAMH.

CpaBHeHHE TEIUIOEMKOCTEHN pa3IuYHBIX BEIIECTB.

HabGmronenne kuneHus.



Habmoienue nocTosHCTBa TeMIIepaTyphl IPU TIABJICHUH.



Moenu TeIUIOBBIX ABUTaTEIEH.

JlabopamopHseie pabomel U onbimel

OnBITH IO OOHAPYKEHUIO TEHCTBUSI CHIT MOJICKYJIIPHOTO TIPUTSHKCHHUS.

OnbITHI O BBIPAIIMBAHUIO KPUCTAIIIOB TOBAPEHHOM COJIM WIIM caxapa.

OnpITel MO HAOMIOJIEHUIO TEIJIOBOTO PACIIMPEHUs T'a30B, KUIKOCTEH U TBEPABIX
Tl

Ornpenenenue AaBiIeHUS BO3AyXa B OaJIOHE MIIPUIIA.

OHLITI)I, ACMOHCTPUPYIOIIHUC 3daBUCHUMOCTb HAaBJICHUA BO34YyXa OT Cro 00BEMa M
HarpCBaHUs UJIN OXJIAXKICHUA.

[IpoBepka ruUMOTE3bl JUHEWHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA >KUJIKOCTH
B TEPMOMETPUYECKOHN TPyOKE OT TEMIEPATYPHI.

HaOnronenue nsmMeHeHusi BHyTpEHHEH HEPTUU Tella B Pe3ysibTaTe TeIIonepeaadu
Y paOOThl BHEIIHUX CHII.

UccnenoBanue siBieHHs TEIIOOOMEHA IMPU CMEITUBAHUU XOJIOJAHOW U ropsyei
BO/IBL.

OrnpeneneHrue KOJWYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJAOW MpU TEIJIOOOMEHE
C HArpeThIM METAINYECKAM LAJIAHAPOM.

Ornpenenenue ynebHON TEMIOEMKOCTH BEILIECTBA.

UccnegoBanue mponecca UCapeHusl.

Onpenenenrne OTHOCUTEIIBHOM BIAXKHOCTH BO3/1yXa.

Ornpenenenue yaenbHOM TEIIIOTHI ILUIABICHUS JIbJA.

Pa3znen 7. DinekTpuvecKkue U MATHUTHBIE SIBJIEHUSI

Onektpuzanus Ten. J[Ba poaa d3IEKTPUYECKUX 3apsAloB. BiaummojelcTBue
3apspKeHHBIX Tesl. 3akoH KyoHa (3aBUCHMOCTh CUITBI B3aMMOICHCTBHSI 3apSKEHHBIX TEIl
OT BEJIMYUHBI 3aPS0B U PACCTOSTHUS MEXKIY TEIIaMH).

Onektpuueckoe mnone. Hanpspk€HHOCTh  dnektpuueckoro  mois.  [IpuHiun
CYNEPIO3ULINH dJEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YpPOBHE).

Hocurenn »nekTpuyeckux 3aps/ioB. DJIEMEHTApPHBIA AIEKTPUUYECKUN  3apsi.
Crpoenue atoma. [IpoBOAHMKH M JUAJIEKTPUKUA. 3aKOH COXPAHEHUS BJIEKTPUUECKOTO
3apsaa.

DJIEKTPUYECKHUM TOK. Y CIIOBUS CYIIECTBOBAHMS JICKTPUUECKOTO Toka. IcTOuHMKH
MOCTOSIHHOTO TOKa. JIeHCTBUS OSIEKTPUYECKOTO TOKa (TEIUIOBOE, XMMHYECKOE,
MarHuTHOE). DJIEKTPUYECKHUM TOK B KHUJKOCTSIX U razax.

Onektpuueckas uenb. Cula Toka. DIeKTpudeckoe HanpspkeHue. COnpoTHBIIEHUE
MPOBOJHUKA. YIEJIbHOE COMPOTUBIICHHE BellecTBa. 3akoH Oma Juisi ydacTKa Iemu.
[TocnenoBaTenpHOE M APAJUIEIBHOE COEIMHEHHUE TPOBOIHUKOB.

PaboTta u MOUTHOCTB ANIEKTPUUYECKOTO TOKA. 3akoH Jlxkoyna—Jlenua. DnekTpuueckue
IEMH U TIOTPEOUTEHN JIEKTPUUIECKOM dHepruu B ObITy. KopoTkoe 3aMbikaHue.

[TocTrossHHBIE MarHuThl. B3auMOAEHWCTBHE NOCTOSHHBIX MAarHuTOB. MarHuTHoe
noje. MarHuTHoe 1nojie 3eMJIM U ero 3Ha4eHue ISl )KU3HU Ha 3emie. OneIT DpcTena.



MarauTHoe o€ 3JIEKTPUYECKOro TOKa. I[I[puMeHEeHHne SJIEeKTPOMAarHUTOB B TEXHUKE.
JleiicTBHE MAarHUTHOTO TOJISl HA MPOBOJHUK C TOKOM. DJIEKTPOJBUTATENb ITOCTOSHHOTO
ToKa. Mcnosb3oBaHWe DIEKTPOJABHUraTresied B TEXHUYECKHX  yCTPOWCTBAX W
Ha TPAHCIOPTE.

Onbitel Dapanes. SBneHHE 3NEKTpOMarHUTHOM HHAYKUMHU. IlpaBuino Jlenua.
Onekrporenepatop. CrocoObl MOMYYSHUST AIEKTPUUECCKOW SHEPTHH. DJIEKTPOCTAHIIUN
Ha BO30OHOBJISIEMBIX HCTOYHHUKAX SHEPTHUU.

LemoHcmpayuu

DIIEKTpU3aLUS TE.

JIBa pozia 3IEKTPUUYECKUX 3apsSJ0B U B3AUMOICHCTBUE 3apsKEHHBIX TEI.
YCTpOUCTBO U JIEUCTBUE IIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAS] NHTYKIIHUS.

3aKOH COXPaHEHUS JIEKTPUUECKUX 3aPAJIOB.

[IpOBOIHUKH U JUAIIEKTPUKH.

MoaenupoBaHue CUIOBBIX JIUHUAN 3JIEKTPUYECKOTO ITOJIS.
HcTOYHMKHN TTOCTOSSHHOTO TOKA.

JIeHiCTBUS DIEKTPUYECKOTO TOKA.

DIIEKTPUYECKUN TOK B JKUJIKOCTH.

["a30BbIi1 pa3ps.

N3mepenne Cuitbl TOKa aMIIepMETPOM.

N3mepenne 3neKTpruiIeCKOro HarpsKeHUS BOJIbTMETPOM.

Peocrar 1 MarazuH COnpOTUBIICHUMN.

B3auMoelicTBUE MOCTOSIHHBIX MAarHUTOB.

MoaennpoBaHre HEBO3MOKHOCTH Pa3/IeJICHUS MTOJIFOCOB MarHuTa.
MoennupoBaHre€ MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OmnebIT Opcrena.

MarHuTtHoe€ 1oJie ToKa. JJIeKTPOMAarHur.

JlelicTBHE MAarHUTHOTO TIOJIS1 HA IIPOBOJHUK C TOKOM.
DIIEKTPOJBUTATEND MMOCTOSIHHOTO TOKA.

HccnenoBanue siBiieHUs 3EKTPOMArHMTHOM UHAYKIIWH.

Omnebitel @apanes.

3aBUCHUMOCTb HANPABIEHUS UHIYKIIMIOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHHS.
DJIIEKTPOreHepaTop NOCTOSHHOTO TOKA.

JlabopamopHsie pabomeol U onbimel

OnbITH IO HAOTIOACHUIO YJIEKTPU3AIUH TEJl MHAYKIINEH U MPU CONMPUKOCHOBEHUHU.
HccnenoBanue neiicTBUS 3JIEKTPUUECKOTO OIS HA MPOBOJIHUKHU U JTUDJICKTPUKH.
COopka 1 mpoBepka paboThI IESKTPUIECKOM IIEMU TTOCTOSHHOTO TOKA.

N3mepeHue u peryimpoBaHue CUJIbI TOKA.

N3mepenne u peryampoBaHUE HAMPSHKEHUS.

UccnenoBanne 3aBUCUMOCTH  CHJIBI  TOKa, HAYIIETO 4Yepe3  Pe3ucTop,



OT COIMPOTHUBJICHHUA PE3UCTOPA U HAIIPSIKCHHA Ha pE3UCTOPC.



OnbIThl, JIEMOHCTPUPYIOIIHE 3aBUCHUMOCTh JJIEKTPUUYECKOTO COMPOTUBIICHUS
MIPOBOJAHUKA OT €ro0 JUIMHBI, INIOMAAY TONEPEYHOT0 CEYEHUS U MaTeEpHaIIa.

[IpoBepka npaBuia CIOKEHHS HANPSKEHUN MPU MOCIEAOBATEILHOM COCAUHEHUU
JIBYX pE3UCTOPOB.

IIpoBepka npaBuia J1st CUJIbI TOKA MPU NApaLIEIbBHOM COEIUHEHUH PE3UCTOPOB.

Onpenenenre pabOThI 3JIEKTPUUECKOT0 TOKA, HIYIIETO YepPE3 PESUCTOP.

OnpeneneHre MOIHOCTY AJIEKTPUYECKOTO TOKA, BBIACIISIEMON HA PE3UCTOPE.

HccnenoBanne 3aBUCHUMOCTH  CHJIBI  TOKa, MAYLIEr0 4Yepe3  JaMIIOUKYy,
OT HaNpsHKEHUS HA HEW.

Onpenenenue KII/] narpeBarensi.

UccnenoBanre MarHuTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MAarHUTOB.

N3ydenne MarHuTHOTO MOJISl MOCTOSHHBIX MAarHUTOB MPHU MX OOBEIMHEHUU U
pa3acICHUH.

Uccnenosanue nelcTBUS 31EKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnbITel, JEMOHCTPUPYIOIIWE 3aBUCUMOCTh CHJIbl B3aWMOJICUCTBUS KATYIIKU
C TOKOM U MarHWTa OT CUJIbI TOKA U HAIlPaBJICHUS TOKa B KaTYIIKE.

N3ydenne neiicTBUSA MArHUTHOTO MOJI Ha TPOBOJAHUK C TOKOM.

KoHcTpyrpoBanue u uzydeHue padoThl JJIEKTPOABUTATEIS.

Nsmepenue KII] anexkTpoaBuraTenbHON YCTAHOBKH.

OMNBITBHI IO UCCIICIOBAHUIO SIBJICHUS DJICKTPOMArHUTHON MHIYKIIMH: UCCIIECIOBAHUE
W3MEHEHUM 3HAUYCHUS U HAIIPaBJIEHUS UHAYKIIMOHHOIO TOKA.

9 KIIACC

Paspgen 8. MexaHu4yecKue aBaieHuUsA

Mexanuueckoe  JABWKEeHHE. MarepuaiibHas  Touyka. (CucremMa  OTcCYETa.
OTHOCUTENBPHOCTh ~ MEXAHMYECKOTO  JABWKEHUA. PaBHOMEpHOE  NIPSMOJIMHEHHOE
nBrkeHue. HepaBHoMmepHoe mnpsiMoiMHENHOE ABWKEeHWE. CpenHssi U MrHOBEHHAas
CKOpOCTb T€Jla IPU HEPABHOMEPHOM JIBUKEHUMU.

VYckopenue. PaBHoyckopeHHOE NpsiMOJIMHENHOE BHKeHHe. CBOOOAHOE MajieHuE.
OmnpiThl ["anunes.

PaBHOMepHOE JnBHXKEHHE TO OKpyxHOcTH. [lepmonx m yacrota oOpamieHus.
JIuneitHas u yrioBasi CKOpocTU. LIeHTpoCTpeMHUTETBHOE YCKOPEHHE.

ITepsbiit 3akoH Herorona. Bropor 3axkoH HeroroHa. Tperuin 3axkoH HprotoHa.
[IpuHIMII CyNIEpHO3ULINU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: cuia TPEHUS CKOJBXKEHHS, CHUJia
TPEHUS [OKOS, APYTUE BUIbI TPEHUS.

Cuna TSKeCTU U 3aKOH BCEMUPHOTO TATOTEHUSI. Y CKOPEHHE CBOOOIHOTO MaJeHUsI.
Jemxenune mnanetr Bokpyr Connua. IlepBas kocMmuueckas ckopocth. HeBecoMocTh u
IIEpErpy3KH.



PaBHOBecue wmarepuanbHOll TOuku. AOcomoTHO TBEpAoe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPEIUIEHHON OChIO BpallleHusa. MOMEHT cuiibl. LIEeHTp TsSKeCTH.

Nmnynsc Tema. W3MeHenune wummysnbca. MMiynbc cuiibl. 3aKOH COXpaHEHUS
UMITyJIbca. PeakTUBHOE ABMKECHUE.

Mexannueckass paboTa 1 MOIIHOCTh. PaboTa cui TshKeCcTH, YNPYrocTd, TPEHUS.
CBa3b sHepruu u padbotsl. [loTeHInanbHas SHEPIUs TeNa, OAHITOTO HaJl TIOBEPXHOCTHIO
3emun. lloTeHnmanbHas sHeprus cxarou npyxuHbl. Knnetnueckas sHeprus. Teopema
0 KMHETHYECKOM dHEpruu. 3aKOH COXPAaHEHUSI MEXaHUYECKOM SHEPIUH.

LemoHcmpayuu

Habmronenne MmexaHu4ecKoro JIBMYKEHUS Tela OTHOCUTEIIBHO Pa3HBIX TEJI OTCUETA.

CpaBHeHUE MYTEHN U TPACKTOPUM ABUKEHUS OJTHOTO M TOTO K€ TeJIa OTHOCUTEIBHO
Pa3HBIX TEJ OTCYETA.

N3mepenne CKopoCTH U YCKOPEHUS TPSIMOJIMHEMHOTO JIBUKEHUS.

HccnenoBanue npru3HakoB PpaBHOYCKOPEHHOTO JIBH>KEHHUS.

HaOnronenue nBuKeHUs Tela 0 OKPYKHOCTH.

HaOnronenne MeXaHMUECKUX SIBJICHUM, MPOUCXOJAIIMX B CHCTEME OTCUETA
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCHUTEJIHHO KaOWHETa
(bu3HKH.

3aBUCUMOCTb YCKOPEHHS TEIa OT MACChl TeJla U JEUCTBYIOIIEH HA HETO CUJIBI.

Habmronenue paBeHcTBa CUII MPU B3aMMOJICHCTBUU TEJL.

HN3meHeHue Beca Teia mpyu YCKOPEHHOM JIBHXKEHHMU.

Ileperaua umiynbca mpu B3auMOJEHCTBUH TEN.

[IpeoOpazoBanus SHEPTUH TTPU B3aUMOJICHCTBUU TEJL.

CoxpaHeHre UMIYJIbCa ITPU HEYIIPYTOM B3aWMOICHCTBUU.

CoxpaHeHHe UMITYJIbca TIPU a0COJIFOTHO YIIPYTOM B3aUMO/ICHCTBHUH.

Habmronenune peakTHBHOTO ABHIKCHHUS.

CoxpaHeHHne MEXaHUYECKOM SHEPTUHU IIPH CBOOOTHOM IT1aJICHHH.

CoxpaHeHMEe MEXaHWYECKOM OHHEPruM TMPH JBUKECHHM Tejla TMOJA JICWCTBUEM
MPY>KUHBI.

JlabopamopHseie pabomeol U onbimel

KoncTpynpoBanue TpakTa Juisi pa3roHa v JajbHEUIIero paBHOMEPHOTO JBUKCHHS
IIapUKa WA TEIECKKH.

Onpenenenue cpeHe CKOPOCTH CKOJIbKEHHUS Opycka WJIM JBHKEHHS IIapuKa
I10 HaKJIOHHOM IIJIOCKOCTH.

OmnpeneneHre yCKOpeHUsl Tela MpU PaBHOYCKOPEHHOM JIBMKEHUU MO HAKIOHHOU
TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MTyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JBHUKEHHUU
0e3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka TUIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM JBIDKEHWH 0O€3 HadaabHOU
CKOPOCTH ITyTH OTHOCSITCS KaK psiJi HEYETHBIX YHCETI, TO COOTBETCTBYIOIINE MPOMEKYTKH



BPCMCHH OANHAKOBBI.



HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHSI CKOJIBKEHHUS OT CHJIBI HOPMAJILHOTO
JIABJICHHUSL.

Omnpenenenne K03 HUIMECHTA TPEHHSI CKOJIBKEHUS.

Omnpenenenne KECTKOCTH TPy KUHBI.

Onpeneneane pabOTHl CHJIBI TPEHUS TIPH PABHOMEPHOM JBHKCHHH Teja
10 TOPU3OHTAILHOM ITOBEPXHOCTH.

Omnpenenenne pabOThI CHIIBI YIIPYTOCTH TPU MOIBEME Tpy3a C HCIOJB30BaHUEM
HETIOABMKHOTO U TIOJIBMXKHOTO OJIOKOB.

M3yuenue 3akoHa COXPAHEHUS SHEPTHH.

Pa3nen 9. Mexannuyeckue K0J1€0aHUS U BOJTHBI

KonebarenbHoe nBmwkeHne. OCHOBHBIE XapaKTEPUCTUKH KoOJICOAHMM: TepHoj,
4acToTa, aMIUINTyJda. MaremaTW4ecKuid W TNPYXKUHHBIA MasTHHUKU. [IpeBpamienue
SHEPIUM NP KOJeOaTeIbHOM JBUKCHUU.

3aryxaronue kojieOanus. BolHykaeHHbIe KoJieOaHus. Pe3onanc. MexaHuueckue
BOJIHBI. CBOMCTBAa ME€XaHWYECKUX BOJIH. [IpomonbpHBIE M MonepedHbie BOJIHBL. J[JinHA
BOJIHBI M CKOPOCTH €€ pacnpocTpaHECHHs. MeXaHM4YeCKue BOJHBI B TBEPIOM TeEIIE,
CEHCMHUYECCKHUE BOJIHEIL.

3ByK. I'poMKocTh 3Byka W BbIcOTa TOoHA. OTpakeHue 3Byka. MH]pa3Byk wu
yIbTPa3BYK.

LemoHcmpayuu

HabGnronenue kosiebanuil T€1 N0 AEHCTBUEM CUJIBI TSKECTH U CUJIBI YIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPY)KUHE.

HaGnronenue BoIHYKIEHHBIX KOJICOAHMI 1 pe30HaHca.

PacnipocTpanenue npoaoabHBIX U MOMIEPEYHBIX BOJH (Ha MOJIEIHN).
Habmoienne 3aBUCHMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI PE30HAHC.

JlabopamopHseie pabomeol U onbimel

Omnpenenenre YaCTOTHI M MIEpHOIa KOJICOaHUH MAaTEMaTHICCKOTO MasTHUKA.

Omnpenenenre 4acTOThI U MEpUoa KoJIeOaHUN IPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTU TEPUO/A KOJEOAHUI MOJBEIIEHHOTO K HUTHU Tpy3a
OT JITUHBI HUTH.

HccnenoBanue 3aBUCHMOCTH TIepUOJa KOJIOAHWUH TIPYKUHHOTO MAasTHHKA
OT Macchl Tpy3a.

[TpoBepka HE3aBUCUMOCTH Tepuoja KoyeOaHuid Tpy3a, MOJBEIICHHOTO K HUTH,
OT MaccChl Tpy3a.

OnBITB, JEMOHCTPHUPYIONIUE 3aBUCHMOCTH IEepHUoAa KOJIeOaHWW TPYKUHHOTO
MasTHUKA OT MacChl Tpy3a U )KECTKOCTH MPYKHHBI.

N3mepenne yckopeHus: CBOOOTHOTO MaICHHUS.

DIEeKTPOMarHUTHOE ToJe. DNIeKTPOMarHUTHHIE BOJIHBL. CaoiicTBa



AJIEKTPOMArHUTHBIX BOJIH. [lIkanma 3ieKTpoMarHWTHBIX BOJIH. [cnonb3oBanue
AJIEKTPOMArHUTHBIX BOJIH JJIsl COTOBOM CBSI3H.
DJIeKTpOMarHuTHas npupoaa cBeta. CKopocTh cBeTa. BoTHOBBIEC CBOMCTBA CBETA.

LemoHcmpayuu

CBoiiCTBA ANEKTPOMArHUTHBIX BOJIH.
BoiHOBBIE CBOMCTBA CBETA.

JlabopamopHslie pabomeol u onsimel

N3ydeHnne CBOMCTB 3EKTPOMArHUTHBIX BOJH C MTOMOIIBI0 MOOMIBHOTO TenedoHa.

Pa3znen 11. CBeToBbBIE SIBJICHUSA

JlyueBas Mopenb cBeta. Mcrounuku cBera. [IpsiMmonuHeiiHoe pacmpocTpaHeHHe
ceera. 3armenuss ConHua u Jlynel. Otpaxenue cBera. Ilnockoe 3epkano. 3akoH
OTpPa’KE€HUS CBETA.

IIpenomnenue cBera. 3akoH InpelloMieHUss cBera. llosHoe  BHYTpeHHee
OTpakeHue cBeTa. VICIOoJb30BaHKME MOJHOTO BHYTPEHHETO OTPAKEHHS B ONTHYECKUX
CBETOBOJAX.

JIunza. Xox nmyueid B nuH3e. Ontuueckas cuctema (oToarnmapara, MUKpOCKONa U
Teneckona. I'a3 kak onruyeckas cuctemMa. bim3opykocTs U JaIbHO30PKOCTb.

Pasnoxxenue 6enoro ceera B criektp. OnbiTl HptoToHa. CliokeHHe CTIeKTpaibHbIX
1BeTOB. Jlucnepcus ceTa.

LemoHcmpayuu

[IpssMonuHEHOE pacIpOCTPaHEHHUE CBETA.

OtpaxkeHue cBera.

[Tonyyenue n3o0paxeHuil B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue cBera.

Onrtuueckuii CBETOBO/I.

Xox mydeii B cOOUparoIiei JInH3e.

Xoq JIydel B pacCEMBAOLIEN JIMH3E.

[Toy4yenue n3o00paxeHut C MOMOIIBIO JIMH3.

[Tpunuun neiictBus Goroanmnapara, MUKPOCKOIIAa M TEJIECKOIIA.
Mopenn riasa.

Pasnoxxenue 6enoro cBera B CIIEKTP.

[Tosryuenue Oenoro cBeTa NMpu CI0KEHUU CBETa Pa3HBIX 1IBETOB.

JlabopamopHsie pabomeol U onbimel

HccnenoBanue 3aBUCHUMOCTH yTila OTPaKEHUsSI CBETOBOIO JIy4da OT yrJja IaJICHHUS.

N3yuenune xapakTepucTUK N300paKeHUs MpeAMETa B INIOCKOM 3epKalie.

HccnenoBanue 3aBUCMMOCTH yTia MPEJIOMIIEHHS CBETOBOTO JIydya OT yIJla MaJeHus
Ha TPaHULIE «BO3TyX—CTEKIIOM.



[Tonyuenne n300pa>keHU C MOMOIIBIO COOUPAFOIICH JIMH3HI.

3.9.3. [Inanupyembie pe3ybTaTbl OCBOCHUS YU4€OHOT0 MOIYJsi «DU3UKa:

N3ydyenne ¢u3uKu Ha YpOBHE OCHOBHOTO 0O0Iero oOpa3oBaHHs HaIPaBJICHO
Ha JIOCTM)KCHHE JIMYHOCTHBIX, METAlPEIMETHBIX U TPEAMETHBIX 00pa30oBaTeIbHBIX
Pe3yIbTATOB.

JIMYHOCTHBIE PE3YJbTATBI

B pesynbrare m3yueHus (PU3MKH HAa yYpOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
y obyyatomierocs 0yyT copMHUpPOBaHBI CIEAYIOMINE TUYHOCTHBIE PE3YIbTaThl B YACTH:

1) mIaTPHOTHYECKOTO BOCTIUTAHMS:

IIPOSIBJICHHE MHTEpPECa K UCTOPUHA U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3nUecKoil HayKH;

LIEHHOCTHOE OTHOLLIEHUE K JTOCTUKEHUSAM POCCUUCKUX YUEHBIX-(PUZHKOB;

2) rpaKIaHCKOT0 M TyXOBHO-HPABCTBEHHOT O BOCTIHTAHMS:

TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJIEHHUU OOIIECTBEHHO-3HAYMMBbIX
U DTUYECKUX TMpOoOJEeM, CBS3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM JIOCTHKEHUMN
bu3uKy;

OCO3HaHHUE BAXKHOCTU MOPAJIbHO-3TUYECKHUX MPUHIIMIIOB B AESTEIBHOCTH YUYEHOTO;

3) 3cTeTHYECKOro BOCIIMTAHHUS:
BOCIIPUATHE DICTCTHYCCKUX KauyeCTB (DM3MUECKON HayKu: €€ TapMOHHYHOI'O
IIOCTPOCHHMSI, CTPOTOCTH, TOYHOCTH, JIAKOHHYHOCTH;

4) HEeHHOCTH HAYYHOT0 MO3HAHUS

OCO3HaHUE LIEHHOCTH (PU3MUECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTA IO3HaHUs
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaKHEUILIEW COCTABIISIONIEH KYJIbTYPHI;

pa3BUTHE Hay4dyHOH JI0003HATEIBHOCTH, HWHTEpeca K HCCIEI0BATEIbCKON
NEATEIbHOCTH;

5) bopmupoBaHus KYJbTYPbI 310POBbs H IMOIMOHAIBLHOT0 GJIATONIOTYIHsI:
OCO3HaHWE IIEHHOCTM  Oe3omacHOro oOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaKHOCTH MPABHJI OE30MACHOTO TOBEJCHHS Ha TPAHCIIOPTE,
Ha JIOporax, ¢ MJIEKTPHUYECKUM M TEIUTOBBIM 000PYAOBAaHUEM B JIOMAITHUX YCIIOBUSX;
c(hOpMHUPOBAHHOCTh HaBBIKA pedIeKCHHU, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY H
TAKOTO JK€ TIPaBa y IPyroro 4eoBeKa;

6) TPy10BOT0 BOCTIMTAHUS

AKTUBHOE YYacTHE€ B PEIICHUM MPaKTUYECKUX 3ajad (B paMKax CEMbH,
00pa3oBaTeNbHON OpTraHW3allii, TOpoja, Kpas) TEXHOJOTHYECKOW H COIUATBHOU
HAIpPaBJICHHOCTH, TPEOYIOMIUX B TOM YUCIIE U (PU3NUECKUX 3HAHUIA,



UHTEpPEC K MPAKTUUECKOMY MU3yUEHUIO MpodecCuid, CBA3aHHBIX C PUZUKOM;



7) 3K0JIOTHYeCKOT0 BOCITUTAHMSA:

OpUEHTAallMs Ha MpUMEHeHre (PU3UUYECKUX 3HAHUU JUIsl pelieHus 3aj1ad B 00JacTH
OKpY>Kalolllel Cpeibl, MIIaHUPOBAHMS MTOCTYNKOB U OLICHKU UX BO3MOKHBIX MOCIEACTBUN
JUTSL OKpYKalolen cpeibl;

OCO3HaHME INI00AIBHOIO XapaKTepa SKOJOTMYECKHUX MPOOJIEM 1 TyTEeH UX PELICHNUS;

8) amanTanuu K N3MEeHAIOIHMMCS YCJIOBHAM COIHAILHOW W MPUPOIHOI Cpeabl:

MOTPEOHOCTh BO B3aMMOJICHCTBUM TPHU BBITIOJIHEHUH HCCIICIOBAHUN W MPOCKTOB
(bU3MYeCcKOi HAPaBIEHHOCTH, OTKPHITOCTD ONBITY M 3HAHUSM JIPYTHX;

MOBBINICHUE YPOBHS CBOCH KOMIIETCHTHOCTH Yepe3 MPAKTUUYECKYIO JESATEIHHOCTD;

oTpeOHOCTh B (HOPMHUPOBAHUM HOBBIX 3HAHUM, B TOM YHuCie GOopMyIUpOBaTh UJIEH,
MIOHSTHUSI, TUTIOTE3bI O PU3UIECKUX OOBEKTAX U SIBJICHUSAX;

OCO3HaHHE JEe(PHUIIUTOB COOCTBEHHBIX 3HAHMM M KOMIIETCHTHOCTEH B 00JacTH
bu3uKy;

IJJAHUPOBAHKUE CBOETO PA3BUTHSA B MPUOOPETCHWHM HOBBIX (PU3NUYCCKHUX 3HAHUM;

CTPEMJICHHE aHATM3UPOBATh U BBISBIISATH B3AMMOCBSI3H IIPHUPOJIBI, 00IIECTBa U
PKOHOMHUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (DHU3UUYCCKUX 3HAHUM;

OIICHKAa CBOUX JICMCTBUM C YUETOM BIIMSHHUS Ha OKPYKAIOIIYIO CPETY, BO3MOMXKHBIX
rJ1I00aJIbHBIX ITOCIEACTBHUH.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbraTte ocBO€HUS MpOrpamMMbl MO0 (PU3MKE HA YPOBHE OCHOBHOI'O OOLIETO
oOpazoBanusi y  oOywatomerocas  OyayT  cOpMHpPOBAaHbI  METaNpeIMETHbIE
pe3yNbTaThl, BKJIIOYAIONINE TO3HABaTeNbHbIE YHHUBEpPCAIbHBIE YYEOHBIC ACWCTBUSA,
KOMMYHWKATHBHBIE YHUBEPCAJIbHBIC YIeOHbIEC ACUCTBUS, PErYISITUBHBIE YHUBEPCAIbHBIC
y4eOHbBIC IEUCTBUS.

IHo3HaBaTebHbIC YHUBEpPCAJbHbIC Y4eOHbIC ACHCTBUS
ba3oBble joruveckue 1eHCTBUS:

BBISIBJISITH U XapaKTepU30BaTh CYLIECTBEHHbIE NPU3HAKK OOBEKTOB (SIBJICHUN);

yCTaHaBIUBAaTh CYIIECTBEHHbIN NMPU3HAK KIACCU(UKALUU, OCHOBAHMS
JUTs1 0000LIEHUS U CPABHEHMUS;

BBISIBJISITH 3aKOHOMEPHOCTH M ITPOTUBOPEYHS B pacCMaTPUBAEMBbIX (haKTax, TaHHBIX
¥ HaOMIOZCHUSIX, OTHOCSIINUXCS K (PU3HMUECKUM SIBIICHUSIM;

BBISIBJISITH IPUYUHHO-CJIC/ICTBEHHBIE CBSI3U MPU U3yUYEHUU (PU3MUECKUX SBICHUN U
IPOLIECCOB, JeNlaTh BBIBOJABI C HCIONb30BAaHUEM JEAYKTUBHBIX W HWHAYKTHUBHBIX
YMO3aKJIIOUE€HUH, BBIIBUTATh TUTIOTE3bI O B3AUMOCBA3SIX (DU3MUECKUX BEJINYHH;

CaMOCTOSITENIbHO BBIOMpATh CHOCOO pelieHrus ydeOHOW (U3MUecKo 3amadu
(cpaBHEHHUE HECKOJIBKUX BApUAHTOB PEIICHNs, BEIOOp Hanbosee MoIX0SIIETo ¢ y4ETOM
CaMOCTOSITENIHO BBIJICTIEHHBIX KPUTEPHUEB).



Bba3oBble ucciaenoBatreabCKHe JeCTBUSA.

UCIOJIb30BaTh BONPOCHI KAaK HUCCJIENOBATENbCKUI WHCTPYMEHT TO3HAHUS;

IPOBOJUTH [0 CAMOCTOSITEJILHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOKHbBIN
bU3MYeCKUil  OKCIEPUMEHT, HEOOJBIIOe HCCIACAOBaHNEe (DUINICCKOTO  SIBICHUS;

OIICHUBATh HA MPUMEHUMOCTH U JOCTOBEPHOCTH MH(GOPMAIIHIO, TIOJIYICHHYIO B X0J1€
MCCJIEIOBAHUSI UJTU DKCTIEPUMEHTA;

CaMOCTOSATENbHO (OPMYIUPOBATh OOOOIIEHUS W BHIBOABI IO pe3yjibTaTam
MPOBENEHHOTO HAOIIOACHUS, OTIbITA, UCCIICI0BAHNUS;

IPOTHO3UPOBATh BO3MOKHOE JalibHEiIIee pa3BUTHE (U3HUECKUX IPOLIECCOB,
a TakKe BBIIBUTATh NPEANOJOKEHHUSA OO0 HMX pa3BUTUM B HOBBIX YCJIOBUSIX U
KOHTEKCTaXx.

Pabora c unopmanmeii:

OPUMEHATh Pa3jiM4HbIE METOJABI, HWHCTPYMEHTBI M 3allpOChl IpPU  ITOUCKE
U 0TOOpe MH(POPMALMK WM JAHHBIX C YYETOM MPEJIOKEHHON y4eOHOU (pU3HUecKOu
3a]1aui;

aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATh W  UHTEPIPETHPOBATH  HHPOPMAIUIO
Pa3IMYHBIX BUAOB U (OPM IMpeICTaBICHMS;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJIbHYIO (hOpMY MpeAcTaBiieHUuss HHPOpMaLUU U
WUIIOCTPUPOBATh pEIIAeMble 3aJa4d HECIIOKHBIMM CXEMaMH, JAHarpaMMaMy, HWHOHN
rpaduKoil ¥ uX KOMOUHALIUSIMU.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe HeiCTBHS:

B XOJi¢ OOCYXJIEHHS y4eOHOTO MmaTepuayia, pe3yibTaToB J1a0OpaTOpPHBIX padoT
U TPOEKTOB 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMbl W BBICKA3bIBAThH
ujeu, HaleJCHHbIE Ha pEIIeHHWe 3a7aud W TOJJep)KaHue OJiarokenaTeaIbHOCTH
OOIIICHUS,

COTIOCTaBIIATb CBOM CYXJICHHSI C CYXACHUSIMHU JIPYTUX YYaCTHUKOB JMAJIoOra,
0OHapyKHUBaTh PA3IMUNE U CXOJICTBO MO3UITUH;

BBIPAKATh CBOIO TOUKY 3PEHHUS B YCTHBIX U TUCHMEHHBIX TEKCTAX;

MyOJMYHO TPEACTABIATh PE3YJAbTAaThl  BBITOJIHEHHOTO (PU3WYECKOTO OTbITa
(3KCIIepUMEHTa, UCCIEA0BAHUs, IPOEKTA).

MOHUMATh U UCTIOJI30BATh MPEUMYIIIECTBA KOMAHAHOW U MHIUBUIYATHHOU PabOTHI
IIPY PEIIEHUN KOHKPETHON (PU3NYECKOi POOIeMBbI;

MPUHUMATh II€JIM COBMECTHOW JESITEIIbHOCTH, OPTaHW30BBIBATh JEHUCTBUS 1O €€
JTOCTIDKCHHIO: PACTIPENEIATh POIH, 00CYXKIaTh MPOIECChl M Pe3yibTaThl COBMECTHOMN
paboThl, 0000111aTh MHEHHUSI HECKOJIBKHUX JIFOJICH;

BBITIOJTHATH CBOIO YacTh pabOTHI, JOCTUTAs KAYECTBEHHOTO Pe3yJIbTaTa M0 CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOU JICHCTBHS C IPYTUMHU WICHAMH KOMAaH]IbI;

OIICHMBATh KadeCTBO CBOEro BKJIajga B OOMUN TMPOMYKT IO KPUTEPHSIM,
CaMOCTOSITENIbHO C(OPMYJTMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHUS.



PeryasiTuBHbIe YHHBEpPCAJIbHbIC Y4eOHbIE JEeHCTBHS
Camoopranusanus:

BBISIBIISITh NPOOJEMBbl B KU3HEHHBIX M Y4YEOHBIX CHUTyalUsX, TpPeOyrOIuX
TUTSI peeHust (PU3NIeCKuX 3HAHUM;

OPUEHTHUPOBATHCS B PA3IUYHBIX MOAXOAAaX MPUHATHS PEIICHUN (MHAMBUAYAJIbHOE,
MPUHATHUE PEILICHUS B TPYIIE, IPUHATUE PEIICHUN TPYIIOoi);

CaMOCTOSITEIIEHO COCTABJISITh QITOPUTM peIIeHUsT (PU3NYECKON 3a/1auu WM TUTaHa
UCCJENOBAHUS C YYETOM HMMEIOUIUMXCS PECYpPCOB M COOCTBEHHBIX BO3MOYKHOCTEM,
apryMEHTUPOBATH MpeJIaraéMble BapUaHThl PEIICHMUI;

JieaTh BbIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJICKT:

JaBaTh AICKBATHYIO OLICHKY CUTyallMy U IIPEIIaraTh IUIaH €€ N3MEHEHMS;

OOBSACHATh NMPUUMHBI JTOCTH)KEHUS (HEAOCTHIKEHUSI) PE3yJIbTaTOB JESATEIIbHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTh (B TOM YHCIE€ B XOJl BBIIOJHEHUS
(U3MYECKOr0 HCCIEOBAaHUS WM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
MU3MEHUBIIUXCS CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LU U YCIOBUIM.

CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJI€ CIOpa WIM JUCKYCCHH
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTOTO.

MpU3HaBaTh CBOE NPABO HAa OMIMOKY MpU pemeHur (U3NYECKUX 3a7ady WU
B YTBEPKJICHUAX Ha HAYYHBIE TEMBI U TAKOE K€ IPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K xoHIly oOyuyeHuss B 7 KJjacce NpeIMETHbIC pPe3ybTaThl Ha 0a30BOM ypPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTD y 00YYAIOIINXCS YMEHUM:

WCIIOJIb30BaTh TMOHATHS: (U3NYCCKUE W XHMHYCCKHEC SIBJICHUS, HaOJIOJCHHE,
AKCIIEPUMEHT, MOJICNb, TUIIOTE3a, CAMHMIBI (DU3MYECKHX BEIMYUH, aTOM, MOJICKYIIa,
arperaTHble COCTOSHUS BemecTBa (TBEPIOE, XKHUIAKOE, T'a3000pa3HOE), MEXaHHUYECKOES
JIBUOKCHHE  (paBHOMEpPHOE,  HEPAaBHOMEPHOE,  MPSIMOJMHEWHOE),  TpPacKTOpus,
paBHOJEHCTBYOIIAs CwI, jAedopmarus (ympyras, IUIACTHYECKasi), HEBECOMOCTb,
COOOIIAIOIITUECS COCY/IBI;

paznuuath sBleHUS (auddy3us, TEIIoBOe JBYMDKCHHWE YACTHI[ BEIISCTBa,
paBHOMEpHOE JIBM)KCHHE, HEPAaBHOMEPHOE JIBMDKEHUE, MHEPIIMS, B3aUMOJICHCTBHE TEl,
paBHOBECHE TBEPIBIX TN C 3aKPCIUIEHHOW OCHIO BpallleHWs, Iepenada JTaBIICHUS
TBEPABIMU TEJIAMH, JKUIKOCTSIMH W Tra3aMu, aTMOC(EpHOE IaBJCHHE, TUIaBaHUE Tel,
NPEeBpAICHUS] MEXaHUYCCKOW SHEPIrUr) IO ONMHMCAHHUI0O HMX XapaKTEPHBIX CBOHCTB H
Ha OCHOBE OITBITOB, IEMOHCTPHUPYIOIINX TaHHOE (PU3UUECKOE SBIICHHC;

pacrio3HaBaTh MPOSBICHUE HW3yUECHHBIX (PU3NICCKUX SIBICHUN B OKPYKAIOMIEM
MUpE, B TOM YHCiIe PU3NICCKUE ABJICHUS B PUPOJIEC: IPUMEPHI IBIIKEHUS C Pa3THIHBIMH



CKOpPOCTSIMM B JKMBOW M HEXWBOW NPUPOAE, AECHUCTBUE CUIIBI TPEHUS B NIPUPOAE U
TEXHUKE, BJIUSHUE aTMOC(EPHOro AaBiCHUS Ha >XMBOM OpraHu3M, IUIaBaHUE pbIO,
pbplYard B Telie YeNOBEKa, MPU ITOM NEPEeBOAUTH MPAKTUYECKYIO 3a/1ayy B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHMUIA;

ONMKCHIBATh HW3YYEHHBbIE CBOMCTBA TeNl W (U3NYECKHE SIBJICHUSA, HCHOIb3Ys
duznyeckue BeIMUUHbI (Macca, 00bEM, TUIOTHOCTH BEILECTBA, BPEMsI, IMyTh, CKOPOCTb,
CpeaHsisi CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSYKECTH, BEC TE€Ja, CUJla TPEHUS, JABIICHHUE
(TBEpIOTO TeENa, JKUIAKOCTH, rasza), BBITAIKUBAIONIAs CHJIA, MEXaHMuYecKas padora,
MOIIHOCTh, TUIEYO CHJIBI, MOMEHT CHJIbI, KO3(QQUIMEHT TOJE3HOTO JEHCTBUS
MEXaHU3MOB, KUHETUYECKasl U TMOTEHIMAJIbHAs SHEPTus), NpU OMHCAHUM IMPABUILHO
TPaKTOBAaTh (PM3UUYECKUN CMBICH UCTOIB3yEMbIX BETMYMH, UX 0003HAUYCHUS U €IUHUIIBI
bU3MYECKUX BEJIMYWH, HAXOAUTh (HOPMYJIbI, CBS3bIBAIOIIME JAaHHYIO (U3HUUYECKYIO
BEIUYMHY C JIDyTUMU BEIUYMHAMHU, CTPOUTH TIpapUKU HU3YYEHHBIX 3aBHCHUMOCTEN
(bU3UYECKUX BEIINYNH;

XapaKTEepHU30BaTh CBOICTBA TeJl, (PU3MUECKHUE SBJICHHUS M IPOLECCHI, HCHOJIb3YS
MpaBWia CIOXKEHUs CUJl (BIOJIb OJTHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackais, 3akoH
Apxumesna, mpaBuiIo paBHOBECHS pbryara (0J10Ka), «30J10TOE MPABUIIO» MEXaHUKHU, 3aKOH
COXpAHEHUs] MEXaHWYECKOM HSHEPruu, MpU 3TOM J1aBaTh CIIOBECHYIO (DOPMYIHPOBKY
3aKOHA W 3alIMChIBATh €70 MaTEMaTHYECKOE BBIPAKEHHUE;

OOBSACHATh (PU3NYECKUE SBJICHUS, MPOLECCHl M CBOMCTBA T€JI, B TOM YHUCIE U
B KOHTEKCTE€ CHUTyallud MPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3M, CTPOUTh OOBACHEHHWE M3 1-2 JOrmyeckux ImaroB
¢ onopoi Ha 1—2 M3yYeHHBIX CBOMCTBA (PU3MUECKUX ABJICHUH, (PU3HMUECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH;

pemarh pacu€THble 3amauud B 1-2 AeiCTBUSA, MUCMOIB3Yys 3aKOHBI U (DOPMYIIBI,
CBS3bIBaIOIIME (PU3MUECKUE BEIMYUHbBI: HA OCHOBE aHAIM3a YCIOBUSA 3a/1a4M 3allUChIBAThH
KpaTKOe yCIJIOBUE, TOJICTABIATh (DU3UYECKHE BEIUYMHBI B (OPMYJIbI U TPOBOIUTH
pacy€Thl, HAXOIUTh CIPABOYHBIC IAHHbBIE, HEOOXOAUMBIE JIJIS PEIICHHMS 3a/1a4, OIIEHUBATh
PEATUCTUYHOCTD MOJIYYEHHOU (PU3NYECKON BETMUNHBL

pacno3HaBaTh MpPoOJIEMbl, KOTOPbIE MOYKHO PEIIUTh MPU MOMOLIM (PU3UUECKUX
METOJOB, B OIIMCAaHUU HCCIIEIOBAHUA BBIIEIATH IIPOBEPSIEMOE IPEAIIOIOKEHUE
(runoTesy), pa3inyaTh U UHTEPIPETUPOBATH MOTYUEHHBIN PE3yIbTAT, HAXOJUTH OLTMOKU
B XOJI€ OIbITA, J€JIaTh BBIBOJIBI 10 €r0 pEe3yJbTaraM;

IPOBOJUTH OIMBITHI M0 HAOIIOJAEHUIO (GU3MUECKUX SIBICHUN WM (PU3MYECKHUX
CBOMCTB TeJ: (OpMYIUPOBATH MPOBEPSIEMbIE MPEANOI0KEHHUS, COOUPaTh YCTAaHOBKY
U3 MPEAI0KEHHOT0 000PYA0BaHUs, 3aIIUCHIBATh XO/1 ONbITa U (POPMYITHPOBATH BHIBOAbI;

BBITIOJIHATD MPSMbIE U3MEPEHUSI PACCTOSHUSA, BPEMEHH, MacChl Tesa, 00bEMa, CHITbI
U TEMIIepaTyphl C MCIOJIb30BAHUEM AHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aNTUCHIBATH
MOKa3aHus MpUOOPOB € yUETOM 3aJJaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUH;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3UUYECKOW BEJIMYMHBI OT APYTron
C HCIIOJIb30BAHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PABHOMEPHO JIBHKYILETOCS



Teaa OT BPEMEHHU JIBHXKEHHMSI Te€Ja, CUJIbl TPEHUSI CKOJIBKEHHS OT Beca Tella, KauecTBa
00paOOTKM NOBEPXHOCTEH TE€JI U HE3aBUCUMOCTH CUJbBl TPEHUS OT IUIOLIAAU
CONPUKOCHOBEHHMSI TEJ, CHJIbI YNPYTOCTU OT YJJIMHEHUS MPY>KUHBI, BBITAIKHABAIOIICH
CHIBI OT 00bEMa MOTPYKEHHOM dYacTh Teda M OT IUIOTHOCTH JKMJIKOCTH, €&
HE3aBUCUMOCTH OT IUIOTHOCTH TeJIa, OT MIyOUHBI, HA KOTOPYIO OTPYKEHO TENO0, YCIOBUM
IUIaBaHUs TEJl, YCIOBUM PaBHOBECHUS phlyara M OJIOKOB, y4acTBOBAaTh B IJIAHUPOBAHHUH
y4e0HOTO HCCIIEJOBAHMsI, COOMpPATh YCTAHOBKY M BBIIOJHATH W3MEPEHUs, CIEAys
OpEeUIOKEHHOMY IUIaHY, (UKCHUpOBaTh pE3yJIbTaThl IOJYYEHHOW 3aBHUCHUMOCTH
duznyeCKX BEIUYUH B BUJE MPEIOKEHHBIX TaOIMIl U TpaduKOB, AENaTh BBIBOJBI
10 pe3ysbTaTaM MCCIIEIOBAHNUS;

IPOBOJIUTHh KOCBEHHbIE M3MEPEHMsI (PU3NYECKUX BEIUYUH (IJIOTHOCTH BELIECTBA
KUIAKOCTH M TBEPHOrO Tejla, CHJIA TPEHUs CKOJIBKEHHs, JaBICHUE BO31yXa,
BBITAJIKMBAIOILAs CUJIA, IEMCTBYIOIAs HA MOTPY>KEHHOE B )KUJKOCTh TEJIO, KOYPPUIUEHT
II0JIE3HOTO ACUCTBUS MPOCTBIX MEXAHU3MOB), CIEAYs IPEII0KEHHON HHCTPYKLUHN: TIPH
BBINIOJIHEHUH HM3MEPEHUN COOMpPATh 3KCIEPUMEHTAIbHYI0 YCTAHOBKY W BBIYUCIATH
3HA4YCHHE HUCKOMOM BEJIMYHUHBI;

coOiroaTh MpaBuja TEXHUKH O€30MacHOCTH MNpu padboTe ¢ JabOopaTOpHBIM
000py/1I0BaHUEM;

yKa3blBaTh IMPUHLHUIBI JEUCTBUS NPUOOPOB M TEXHUYECKHX YCTPOICTB: BECHI,
TEPMOMETP, AUHAMOMETpP, COOOLIAIOIIMECS COCYAbl, OapoOMeTp, pblyar, MOABMKHBIN U
HEMOJBW)XHBIN OJIOK, HAKJIOHHASI TJIOCKOCTH;

XapaKTEepHU30BaTh MPHUHIMUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB € ONOpPOMl Ha MX omnucaHus (B TOM 4YHCIE: IMOALINUIHUKH, YCTPOMCTBO
BOJOIIPOBO/IA, THAPABINYECKUA IPECC, MAHOMETP, BBICOTOMEp, MOPUIHEBOM HAcCoOC,
apeoMeTp), UCMOJIb3Yysl 3HAHUS O CBOWMCTBaX (DU3UYECKUX SIBJICHUA U HEOOXOJUMBIC
(duznyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOANTH MpPUMEPHl (HAXOAUTh HWHGOPMALMIO O MpUMEpax) MNPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKMX 3HAHUW B TMOBCEIHEBHOM KU3HU I OOecredeHus
O0e3omacHOCTH TMpU OOpalieHu C NOpudOpaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEeHMs 3J0POBbS U COOTIOACHHSI HOPM 3KOJOTHYECKOTO MOBEECHUS B OKPYKaIOLIEH
cpexne;

OCYUIECTBJISATH OTOOp HMCTOYHUKOB HH(popmanuu B MHTEepHETE B COOTBETCTBUU
C 3aJJaHHBIM MIOUCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUI U IyTEM CpaBHEHUS
pa3IMYHBIX UCTOYHUKOB BBIIEIATH HHPOPMAINIO, KOTOPasl SIBISIETCS MPOTUBOPEUUBOIM
WJIM MOKET OBITh HETOCTOBEPHOM;

WCIIOJIb30BaTh MPHU  BBIMIOJHEHUH YYE€OHBIX 3aJaHUN HAYYHO-TIOMYJISPHYIO
auTepaTypy (U3MUECKOro COJEpXKaHUs, CIPaBOYHBIE MaTEpUajbl, PECYpChl CETH
WuTepHer, BiageTh NpuéMaMH KOHCIIEKTUPOBAHHUS  TEKCTa, MpeoOpa3oBaHMS
uH(OpMAIUU U3 OJTHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHbIE U YCTHBIE COOOIIEHHUS HAa OCHOBE
2—3 UCTOYHUKOB MH(OpMALK (PU3UUYECKOTO COJIEPKaHUS, B TOM YUCIE MyOIMYHO



JieNiaTh KpaTKWe COOOIEHUs O pe3ysibTaTax MPOEKTOB MM YYEOHBIX HCCIEeIOBaHUM,
IpU 3TOM TPaMOTHO HCMOJb30BaTh W3YUYCHHBIN MOHATHHHBIN anmapaT Kypca (U3HKH,
COIIPOBOKJIATh BBICTYIUIEHUE NIPE3CHTALIUEN;

MIPY BBITIOJTHEHUH YY€OHBIX MMPOEKTOB U HUCCIIEIOBAHUHN paclpeiesiTh 00s13aHHOCTH
B TPYIIIE€ B COOTBETCTBHUH C IOCTABJIECHHBIMH 3a/1a4aMHU, CJICIUTD 32 BBIIIOJIHEHNUEM I1JIaHA
JNEUCTBUM, Aa/IeKBaTHO OLEHUBATh COOCTBEHHBIM BKJIAJ B JACSITENBHOCTb TIPYMIIbL,
BBICTpanBaTh KOMMYHHUKAaTHUBHOE B3aMMOJICVICTBHE, YUUTHIBAasi MHEHUE OKPYKAOLIUX.

K koHiy oOyueHus B 8 kjiacce mpeIMETHBIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCSI YMEHUI:

MCIMOJI30BaTh MTOHATHS: MACCa U pa3MeEPbl MOJIEKYJI, TETUIOBOE IBUKEHUE ATOMOB U

MOJIEKYJI, arperaTHhIC COCTOSIHHSI BEIECTBA, KPUCTAIMIECKHUE M aMOpGHBIE Tena,
HACBIIIIEHHBIA W HEHACBHIILIEHHBINA Map, BIAXKHOCTh BO3/yXa, TeMIEpaTypa, BHYTPECHHSIS
SHEPrusl, TEIUIOBOW JIBUTATENb, JIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil, DIEKTPUUECKOE
MoJie, MPOBOJHUKHU U AUAJICKTPUKH, TOCTOSHHBIA SJIEKTPUUECKUNA TOK, MATHUTHOE TOJIE;

paznuyaTh sBJIEHUS (TEIUIOBOE PACIIMPEHUE U CHKATHE, TEIJIoNnepeaaya, TemIoBoe
paBHOBECHE, CMA4YMBaHHWE, KAaNWUISPHBIC SIBJICHUS, MCIAPEHUE, KOHACHCALIUS,
IJIaBJIEHUE, KpUCTaJIU3alus (oTBEepaeBaHue), KUIIEHUE, TeIIonepeaayda
(TEenI0MpPOBOIHOCTh, KOHBEKIIUS, U3TYUYCHHE), JICKTPU3AIUS TEJl, B3aUMOICICTBUE
3aps0B, NCUCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBbIKAHUE, B3AMMOJCUCTBUE
MAarHuToOB, JEHCTBHE MAarHUTHOTO TOJS Ha MPOBOJAHUK C TOKOM, 3JIEKTPOMAarHUTHAs
WHIYKIMSI) TI0 OINMCAHMI0 MX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBJICHHUE;

pacrio3HaBaTh MPOSBICHUE HW3YYEHHBIX (PU3MYECKUX SBJICHUN B OKpYKalolleMm
MUpe, B TOM 4ucjie (Qu3nueckue SBICHUS B MPUPOJE: NMOBEPXHOCTHOE HATIKEHHUE U
KalWJUISIPHBIC SIBJICHUST B TPUPOJEC, KPUCTALIBI B mpupone, uznydeHue ConHua,
3aMep3aHue BOAOEMOB, MOpCKHE Opu3bl, 00pa30BaHHE POCHI, TyMaHa, WHEs, CHEra,
AJIEKTPUUECKUE SIBJICHUS B aTMOc(epe, IIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3eMiiu, Apeid MoarocoB, POJIb MATHUTHOTO MOJS JUIsl AKU3HU Ha 3emiie, MOJSpHOe
CUSIHME, TpPU DTOM TIEPEBOJUTH NPAKTUUECKYH0 3ajadyy B Yy4eOHYIO0, BBIJCSATH
CYIIIECTBEHHbIC CBOMCTBA (MPU3HAKU) (PU3NUECKUX SIBJICHUI;

ONUCHIBATh HW3Y4YEHHbIC CBOMCTBA Tel W (U3NUECKUEe SBICHUS, HCIOIb3YS
dbuznyeckre BEIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI DHEPrus, KOJUYECTBO TEIUJIOTHI,
yAeNbHas TEIIOEMKOCTh BEILECTBA, YAENbHAS TEIJIOTA IUIABJICHUS, YACNbHAS TEIUIOTA
napooOpa3oBaHusl, yAelbHAs TEIJIOTa CropaHusl TOIUIMBA, KOA(M(UIMEHT MOJE3HOTrO
JICUCTBUS TEMJIOBOM MAIlIMHBI, OTHOCUTEJIbHAS BJIAKHOCTHh BO31yXa, JJEKTPUUYECKUUN
3apsij, CUJIa TOKA, JJIEKTPUYECKOE HANPSHKEHUE, CONPOTUBIIEHUE ITPOBOAHUKA, YAEIBHOE
CONPOTHUBJICHUE BEIIECTBA, pad0Ta U MOIIHOCTh 3JEKTPUUECKOTO TOKA), MPU OMHUCAHUU
MPAaBWIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI HCIOIB3YEMbBIX BEIMYHH, O003HAUCHUS U
CAUHUIIBI  (U3UYECKUX BEJIMYMH, HAXOAUTh (POpMyIbl, CBS3BIBAIOIINE JAHHYIO
(GU3NYECKYIO BEIMYMHY C JPYTMMHM BEJIMYMHAMHU, CTPOUTH TpaduKd H3YyUYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJIIMUNH;



XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3MUECKHE SBJICHHS U TPOIECCHI, HCTIOIB3YS
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpUM CTPOEHUSI BEIIECTBA,
MPUHIIUAT CYTIEPHO3UIIUU MOJIeH (Ha KaUueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija,
3akoH Oma nJig ydyacTka 1enu, 3akoH Jlxoyns—JIeHna, 3aKOH COXpaHEHHUs SHEPIUH,
IIPU 3TOM JaBaTh CIOBECHYIO (hOPMYJIHUPOBKY 3aKOHA U 3aIMCHIBATh €70 MAaTEMaTHUECKOE

BBIPAXKEHUE;
OOBSACHATH (PU3UUECKHE MPOIECChl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallnd  IPAKTUKO-OPHUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  IPUYMHHO-

CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE U3 1—2 JOrMUeCcKUX I1aroB ¢ onopoil Ha 1-2
U3YYCHHBIX  CBOMCTBa  (DU3MUECKUX  SIBICHHUN, (UINYECKUX  3aKOHOB WU
3aKOHOMEPHOCTEH;

pemary pacu€THele 3aAaud B 2—3 JEHCTBUS, UCHOJb3Ys 3aKOHbI U (OPMYJIBI,
CBA3BIBAIOIIME (PM3MUECKUE BEIMUYHUHBI: HA OCHOBE aHAJIN3a YCIOBUSA 3a/1a4M 3allUChIBATh
KpaTKO€ YCJOBME, BBISBIATH HEAOCTATOK JAHHBIX ISl PELIEHUS 3aJauyd, BBHIOMPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl €€ PELICHMS], IPOBOJIUTH PACUETHI M CPABHUBATh
MOJIy4YeHHOE 3HaU€HHE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JTAHHBIMU;

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEHIUTh MpPH MOMOLIM (U3HYECKUX
METOJIOB,  HCHOJIb3Ysd  OIIMCAHUE  HCCIEAOBAaHMSA,  BBUACHATH  INPOBEPSIEMOE
[IPEAIIONI0KEHNE, OLECHWBATh IIPABUIBHOCTH IIOPSAAKA IIPOBEICHUSA UCCIIEN0BAHUs,
JI€JIaTh BBIBOJIBL;

MPOBOJIUTH OMNBITHI MO HAOIIOACHUIO (PU3NYECKUX SABJICHUA WIH (U3HYECKUX
CBOMCTB Ten (KanWUISIPHBIE SIBICHUS, 3aBUCUMOCTb JIaBJICHUs BO3/yXa OT €ro o0béMa,
TEMIIEpaTypbl, CKOPOCTHU IIpoLecca OCTBIBAHUS U HAIPEBAaHUSA IIPU U3JIyYEHUH OT LIBETa
U3ydame  (IOIJIOIIAoNIe)  MMOBEPXHOCTH, CKOPOCTb  HCIAPEHUS  BOJBI
OT TEMIIepaTypbl >KUAKOCTH M IUIOLAAU €€ IIOBEPXHOCTH, DIIEKTpU3ALUs TEIl H
B3aMMOJICHCTBUE DJIEKTPUUECKUX 3apsiA0B, B3aWMOJCHCTBUE IMOCTOSHHBIX MarHUTOB,
BU3yaJIN3allMsl MAarHUTHBIX IOJIEW IOCTOSHHBIX MarHUTOB, NEUCTBUS MAarHUTHOT'O IOJIA
Ha TPOBOJHUK C TOKOM, CBOMCTBA DJEKTPOMATHWUTA, CBOWCTBA JJIEKTPOJBUTATEINS
IOCTOSTHHOTO TOKa): (OpMYyJIUPOBAaTh MPOBEPSEMbIE MPEANONIOKEHHUS, COOUpPATh
YCTaHOBKY U3 MPEAJIOKEHHOT0 000py10BaHusl, OIMCHIBATh XO/1 OTbITa U POPMYITUPOBATH
BBIBO/IbI;

BBIIIOJIHATH IPSAMBIE M3MEPEHUSA TEMIEPATypbl, OTHOCUTEIBHOM BIIAXXHOCTHU
BO3/lyXa, CUJIbl TOKA, HANpPsDKEHHsS C MCIOJIb30BAHMEM AHAJIOTOBBIX IMPUOOPOB U
JATYMKOB (PU3MYECKUX BEIMYMH, CPAaBHUBATH pE3YyJbTaThl H3MEPEHHU C Yy4ETOM
3aIaHHON a0COJIFOTHOM TOTPENTHOCTH;

IPOBOJUTH UCCIEAOBAaHUE 3aBUCUMOCTH OJHOU (PU3MUYECKON BEIMYUHBI OT APYrou
C HCMOJB30BAHUEM MPSAMBIX M3MEPEHUI (3aBUCHUMOCTb COINPOTHUBIICHHS MPOBOJIHUKA
OT €ro JUIMHBI, IUIOIIAJAH IIOIIEPEYHOr0 CEUYCHUS U YIEIBHOTO CONPOTUBIICHUS BEILIECTBA
IIPOBOJIHHUKA, CHJIBI TOKA, UAYIIETO Yyepe3 MPOBOJHUK, OT HAIIPSKEHUS Ha POBOJHUKE,
UCCJIEIOBAHUE TIOCJIEA0BATEILHOIO W MapajUIeIbHOTO COEIUHEHUU MPOBOJIHUKOB):
IUIAaHUPOBATh HCCIEIOBAaHUE, COOMPaTh YCTAHOBKY M BBINOJIHATH MU3MEPEHUS, CIENys



IpeIIOKEHHOMY IUIaHy, (UKCUPOBATh PE3YJIbTAaThl MOJYYCHHON 3aBUCHUMOCTH B BHUJIE
TabnuIl ¥ rpaduKOB, Je1aTh BHIBOJIBI MO PE3YJIbTATAM MCCIIEIOBAHUS;

MPOBOANTH KOCBEHHBIC U3MEPEHHS (PU3NUECKUX BEIMUUH (yAETbHAS TETNIOEMKOCTD
BEI[ECTBA, COMPOTUBJICHUE MPOBOJHMUKA, PaO0OTa U MOIIHOCTH SJECKTPUUYECKOTO TOKA):
IUIAaHUPOBATh U3MEPEHHUS, COOUpaTh SKCHEPUMEHTAIBHYIO YCTaHOBKY, CIEIys
PEJI0KEHHONW UHCTPYKIUMHU, U BBIYUCIISATH 3HAUCHHUE BEJINYNHBI,

coONo/IaTh MpaBWJia TEXHUKU OE€30MacHOCTH IMpU padoTre ¢ J1abopaTOpHBIM
obopynoBaHUEM;

XapaKTepU30BaTh MPUHIUIBI ACUCTBHUS HM3YYCHHBIX NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOpOM Ha MX OMUCaHUs (B TOM 4YHUCJE: CHUCTEMa OTOILUICHUS JIOMOB,
TUTPOMETp, TapoBas TypOMHA, aMIEpPMETpP, BOJBTMETP, CUETUYHK AIEKTPHUUECKOU
OHEPTUH, DIEKTPOOCBETUTENIbHbIC MPUOOPHI, HArpeBaTEIbHBIE AIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUUECKUE MNPEAOXPAHUTENH, 3SJIECKTPOMArHUT, 3JIEKTPOABUIATENb
IOCTOSIHHOTO TOKAa), HUCIOJIb3ysl 3HaHUs O CBOWMCTBAaX (DU3MUECKUX SBICHUH U
HeoO0XouMble (PU3NUYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U H3MEPUTENIbHbIE HPUOOPHI
10 CXEMaM U CXEMATUYHBIM PUCYHKaM (3KUJKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETP, JIBUraTellb BHYTPEHHETO CrOpPaHHUs, 3JEKTPOCKOIN, PEOCTaT), COCTABIAThH
CXEMBbI JIEKTPUYECKUX LIETENW C MOCIeN0BAaTEIbHBIM U MapajuleIbHBIM COCAMHEHUEM
3JIEMEHTOB, pa3jnyas ycJI0BHbIE 0003HAUECHUSI SJIEMEHTOB 3JIEKTPUUECKUX LIETICH;

OPUBOJAUTH MPUMEPHl (HAXOAUTh HH(OPMALUIO O MPUMEPAX) MNPAKTUYECKOTO
UCIOJIb30BaHUsl (PU3MYECKUMX 3HAHUI B TMOBCEIHEBHOM KH3HU Uil OOecredeHus
0€30MacHOCTH MPU 00paIlleHUH C TPUOOpaMH U TEXHUYECKUMHU YCTPOMCTBaMU, COXPAaHEHUS
3JI0POBBS U COOTIO/IEHHSI HOPM 3KOJIOTUUECKOTO MOBEICHUS B OKPYIKalOIIeH cpee;

OCYIIECTBIIATh MOUCK HH(pOpMmanmu (u3nYecKoro conaepkanus B HWHrepHere,
Ha OCHOBE UMEIOUINXCS 3HAHWH M MYTEM CpPaBHEHUS JOTOJHUTEIbHBIX HMCTOYHHUKOB
BBIICTISATE HMH(OpMaNNIo, KOTOpas SBISETCS NPOTHBOPEYUBONM WM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIIONIb30BaTh TPHU  BBIMIOJHEHUH YYEOHBIX 3alaHuil  HAYyYHO-TIOMYJISAPHYIO
auTepaTypy (U3HUECKOTO COACpX aHUs, CHPaBOYHBIE MAaTEepUANbl, PECYpPChl CETU
Wutepuer, Bnaaerb nNpuéMaMd KOHCIIEKTHPOBAHHMS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIKU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBbIE MUCHbMEHHBIE M KPATKHUE YCTHBIE COOOIIEHHs, 00001as
UHPOPMAITMI0 M3 HECKOJBKUX HCTOYHUKOB (PHU3UYECKOTO COJEP)KaHUs, B TOM YHCIE
nyOMMYHO  TPEACTABIATH  PE3yNbTaThl  MPOSKTHOW WM  HCCIEI0BATEIbCKON
JESTEIIbHOCTH, TIPH 3TOM TPaMOTHO WCIOJB30BaTh M3YyUCHHBIM MOHATHIHBIN ammapaT
Kypca (DU3HUKH, COMTPOBOXKIATh BBHICTYIUICHHUE TIPE3CHTAINECH;

IpU BBITIOJIHEHUU Y4YEOHBIX MPOCKTOB M HCCIEAOBAHUN (PU3MUECKHX MPOIECCOB
pacripenensaTh 00s3aHHOCTH B TPYIIE B COOTBETCTBUU C TOCTABIICHHBIMH 3a/Ja4aMH,
CIEIUTh 3a BBHIMOJHCHHEM IUIaHA JEHCTBUH W KOPPEKTHPOBATH €ro, aJaeKBAaTHO
OIICHWBATh  COOCTBEHHBIM BKJIAJ B  JIEATEIBHOCTH  TPYIIbI, BBICTPAUBATh
KOMMYHHKATHBHOE B3aUMOICHCTBHE, TIPOSBIISS TOTOBHOCTh pa3pemiaTb KOH(QIUKTHI.



K koHiy oOyuenus B 9 kjacce mpeIMeTHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCSI YMEHUI:

WCIIOJIh30BaTh TOHATHUS: CHCTEMa OTCYETa, MaTepuaibHas TOYKA, TPACKTOPHS,
OTHOCUTEIHLHOCTh MEXaHWYECKOTO ABMXKEHUS, nedopmarus (ymnpyras, miacTHIecKas),
TpPEeHHE, IIEHTPOCTPEMHUTEIFHOE YCKOPEHHUE, HEBECOMOCTh U TIEPETPY3KH, IICHTP TSHKECTH,
abCOJIIOTHO TBEPIIOE TEJO, LIEHTP TSHKECTH TBEPIOTO Tella, paBHOBECHE, MEXaHUYECKUE
KOJIeOaHMS U BOJIHBI, 3BYK, HH(PPA3BYK U YIBTPA3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IITKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1alIbHO30PKOCTbh, CIIEKTPHI UCITYCKaHUS
U TIOTJIONIEHUs, albda-, 0eTa- 1 raMMa-U3JIy4eHUs, U30TOIbI, siIepHAast SHEPTeTHUKA;

pasznuyaTh SBJICHHS (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEWHOE JIBIKCHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUXKEHUE, CBOOOTHOE MaJIEHHUE T, pABHOMEPHOE
JIBIDKEHWE TI0 OKPY)KHOCTH, B3aUMOJCHCTBHE TEJI, PEAKTUBHOE JBWKCHHE,
KoJjebaTenbHOe JIBIKEHHUE (3aTyXawlle W BBIHYXJACHHBbIC KojeOaHMs), pE30HAHC,
BOJIHOBOE JIBUKCHHE, OTPAKEHUE 3BYKa, MPSMOJIMHEITHOE PacpOCTpaHEHHUE, OTPAKEHUE
Y MIPEJIOMJIEHUE CBETA, TIOJTHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JIOKEHHE OEI0ro cBeTa
B CHEKTP M CJIOXKEHUE CIEKTPaJIbHBIX IIBETOB, IUCIEPCHs CBETa, E€CTECTBEHHAs
PagNOaKTUBHOCTh, BOBHUKHOBEHHUE JIMHEHYATOTO CIIEKTPa U3ITYICHUS) TI0 OMTMCAHUIO HX
XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB, IEMOHCTPHPYIONIUX JaHHOE (PU3NUIECKOE
SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE N3YUEHHBIX (PU3MUECKUX SBJICHUNA B OKPYKAIOMIEM MUPE
(B TOM uucie (GpU3nYecKre sIBJICHUS B MIPUPO/JIC: MPUITUBBI U OTIUBBI, IBUKECHUE TJIAHET
CoNHEYHOH CHCTEMBI, pEaKTHBHOE JIBIIKEHUE JKUBBIX OPTAaHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMH, 3EMIICTPSICEHHE, CEMCMHYECKUE BOJHBI, I[yHAMH, 01XO, IIBETa Te,
ONTHYECKUE  SBJICHUS B  TMpUpOJie, OHOJOTUYECKOe  JCHCTBHE  BHJIUMOTO,
yIbTPadUOJIECTOBOTO M PEHTTEHOBCKOTO H3JyYEHUM, €CTECTBEHHBIM paguOaKTUBHBIN
¢$hoH, KOCMHYECKHE JTyUd, PATUOAKTUBHOE U3IIyYCHHE MPUPOTHBIX MUHEPAJIOB, ACHCTBUE
PAIMOAKTUBHBIX H3IYYEHUH Ha OpPraHu3M 4YeJlOoBeKa), MPU DJTOM MEPEBOIUTH
MPAKTUYECKYIO 3a7ady B y4eOHYIO, BBIICIATH CYIICCTBEHHBIC CBOMCTBA (TIPU3HAKH)
bU3HYeCKUX SBJICHHUI;

OMKCHIBATh HW3YYCHHBIC CBOWCTBA Tl H (U3UYECCKUE SIBICHHS, WCIOJIB3YSI
bu3nueckue BEIMYMHBI (CPEAHsSs 1 MTHOBEHHAs CKOPOCTh Tejia MPU HEPAaBHOMEPHOM
JIBIDKEHUHU, YCKOPEHUE, MepeMelieHue, MyTh, YIioBas CKOPOCTh, CHJIa TPEHHs, CUia
YIPYTOCTH, CUJIa TSHKECTH, YCKOPEHHE CBOOOIHOTO MajCHMsI, BEC Teja, UMITYJIbC Tena,
UMITYJIBC CHJIBI, MEXaHWUYECKass padoTa WU MOIIHOCTh, MOTCHIMATbHAS JHEPTUS Tela,
MOTHSATOTO HaJ TOBEPXHOCTBIO 3€MJIM, TOTCHIIMAJIbHAS JHEPTHUS CXKATON TPYKUHBI,
KHHETHYECKas SHEPTHsI, TIOJTHAS MEXaHWYECKas SJHEPTHs, TIEPHOJT U YacTOTa KOJICOaHMH,
JUTMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA, CKOPOCTh CBETa, IOKa3aTelb
NIPEIIOMJICHUST CPENIbl), MPU OMMCAHWUU TPABUIBHO TPAKTOBATh (DU3WUCCKUNA CMBICIT
UCIIOJIb3yEMbIX BEJIMYWH, 0003HAUCHUS W CAWHUIBI (PU3UUYECKUX BEIUYMH, HAXOIHThH
bopMyIIbl, CBS3BIBAIONINE JMAHHYIO (U3UYECKYI0 BEIMYHMHY C JIPYTUMU BEJIMYMHAMM,
CTPOUTH IPaPUKH U3YUECHHBIX 3aBUCUMOCTEH (PU3NUECKHUX BEITUYHH;



XapaKTepU30BaTh CBOMCTBA TeJ, (pU3MUecKHe SBICHHUS W MPOIECCHI, UCIOJb3Ys
3aKOH COXPaHEHUs! YHEPTUH, 3aKOH BCEMHUPHOrO TATOTEHUS, MPUHIIMII CYNEPHO3UIIUU
CWJI, TPUHIMI OTHOCHUTENbHOCTU [‘amuies, 3axkoHbl HbIOTOHA, 3aKOH COXpaHEHUSs
UMITYJIbCA, 3aKOHBI OTPAKEHUS U MPEIOMIIEHUS CBETA, 3aKOHBI COXPAaHEHHUS 3apsS0BOrO
U MacCoOBOTO 4YHCENl MpH SACPHBIX peaKIUsX, I[pU OTOM [1aBaTh CIIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3aITUCHIBATH €r0 MAaTEMATUYECKOE BhIPAYKEHUE;

OOBSCHATH (PU3UUECKHE MPOIECChl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallMil  MPakTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BbIABIATh  IPUYMHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 2—3 JOTMYECKHX IIaroB ¢ OMopoi Ha 2—3
U3YYECHHBIX  CBOMCTBa  (U3MUECKUX  SIBICHHUN, (UINYECKUX  3aKOHOB WU
3aKOHOMEPHOCTEH;

pemarh pacuéTHbIC 3amadydl (ONMUpPAIONIUMECs Ha CHCTeMy W3 2—3 ypaBHCHHN),
UCTIONB3YSl 3aKOHBI U (DOPMYIBI, CBSI3BIBAIONINE (PU3NYCCKUE BEIUYUHBL: HA OCHOBE
aHaJlM3a yCJIOBUS 3a/layMl 3alUChIBATH KPAaTKOE YCJIOBHE, BBIABIATh HEIOCTAIOIIME WIIH
U30BITOYHbIE JaHHBIE, BHIOMPATh 3aKOHBI M (DOPMYJIbI, HEOOXOAMMBIE IJI PELICHUs,
MIPOBOJUTD PACUYETHI M OLICHUBATH PEATUCTUIHOCTD MOTYYCHHOTO 3HaYCHHS (PU3NIeCKO
BEJTUYUHBL;

pacrno3HaBaTh NPOOJIEMbl, KOTOPbIE MOXKHO PEHIUTh MpPH MOMOLIM (U3NYECKUX
METO/IOB,  WCIOJNb3ysl  ONHCAaHWUE  MUCCIENOBAaHUS,  BBIAEHATH  IPOBEPAEMOE
NPEINONIOKEHNE, OIEHUBATh TMPABUIBHOCTh TIOPSAKA TPOBEACHUS HCCIETOBAHMUS,
JIeaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOACHUHN U OIBITOB;

IPOBOJAUTH OMNBITHI MO HAOMIOACHUIO (PU3MYECKUX SIBICHUM WIH (PU3NUECKUX
CBOMCTB Ten (M3yueHUEe BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHMsI SHEPTHH,
3aBHCHMOCTH Mepro/ia KoJeOaHui MPYKUHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH
NPY>KUHBI M HE3aBUCHUMOCTHh OT AaMIUIMTYAbl MalblX KOJEOaHM, MNPSIMOIHHEIHOE
pacnpocTpaHEHUE CBETa, pa3jioXkKeHHe OeNoro cBeTa B CIEKTpP, M3yUY€HUE CBOMCTB
M300pakeHus B TUIOCKOM 3€pKajie U CBOMCTB M300pa)keHUs IpeameTa B coOuparoien
JUH3e, HAOII0CHUE CIIOIIHBIX U JIMHEWYaThIX CIIEKTPOB MU3JIyUYEHHs): CAMOCTOSITENIbHO
coOupaTh yCTaHOBKY U3 M30BITOUHOTO HaAOOpa 000pyI0BaHUS, OTUCHIBATH XOJI OIbITa U
€ro pe3yNbTaThl, (HOPMYITHPOBATH BHIBOIBL;

IPOBOJAUTH IPU HEOOXOJUMOCTH CEPUIO MPSIMBIX U3MEPEHUMN, OINpENeNsis cpeHee
3HAUYCHHE U3MepsSIeMOil BeNWYUHBI ((POKYCHOE pPACCTOSHHE COOHMPAIOIICH JIMH3BI),
000CHOBBIBATh BBIOOP CIIOC00a M3MepeHUs (M3MEPUTEIBHOTO IPpUOopa);

MIPOBOAMTD UCCIIEIOBAaHUE 3aBUCUMOCTEN (PU3NYECKUX BETMUMH C UCIIOJIb30BAaHUEM
OPSIMBIX U3MEPEHUH (3aBUCUMOCTD IyTH OT BPEMEHHU MIPH PaBHOYCKOPEHHOM JBU)KCHUU
0e3 HavYaJlbHOM CKOPOCTH, Mepuoja KojieOaHUH MaTEMAaTUYECKOTO MasiTHUKA OT JJIMHBI
HUTH, 3aBUCHUMOCTH yIJla OTPaXXEHUs CBETa OT yIJa MaJeHUs W YIJia MPEIOMIICHUS
OT yIJia NajieHus1): MJIaHUPOBATh UCCIIEI0BAHUE, CAMOCTOSITEILHO COOMPaTh YCTAaHOBKY,
(¢uKCHpOBaTh PE3yNbTATHl MOTYYCHHONW 3aBHCHUMOCTH (U3NYECKUX BEIWYMH B BUJC
Tabnuil 1 rpaduKoB, Je7IaTh BRIBOJIBI MO PE3YJIbTaTaM MCCIICOBAHUS;



MPOBOANTH KOCBEHHBbIE M3MEPEHUS (U3MYECKUX BEIUYUH (CPEAHSsI CKOPOCTh U
YCKOpEHHE Tejla MPU PaBHOYCKOPEHHOM JBUKEHUHU, YCKOPEHHE CBOOOJHOTO MaJICHUS,
AKECTKOCTh MPYKUHBI, KOXQ(UIMEHT TPEHHUs CKOJIbKEHHUS, MEXaHW4eckas padoTa H
MOIIIHOCTb, YaCTOTA U MEPUO]I KOJIeOaHNI MaTeMaTHIYECKOTO U MPY>KUHHOTO MasTHUKOB,
ONTHYECKAsI CUJjIa COOMpAIOIIEH JIMH3bI, PATMOAKTUBHBIN (DOH): TUTAHUPOBATH U3MEPEHUS,
coOMpaTh 3KCHEPUMEHTAIBHYIO YCTAHOBKY U  BBINOJHATH H3MEPEHUS, CIEAys
MPEIVIOKEHHOW WHCTPYKIMU, BBIYUCISATh 3HAYEHHWE BEJIMYMHBI W aHAJIU3UPOBATH
MOJIYYEHHBIE PE3YJIBTATHI C YUETOM 3aJJaHHOM MTOTPEIIHOCTH U3MEPEHHUI;

coONo/IaTh MpaBWJIa TEXHUKU OE30MacCHOCTH IMpU padore ¢ J1abopaTOpHBIM
obopynoBaHuEM;

pasnuyaTh OCHOBHBIE IPU3HAKH M3YUYEHHBIX (PU3HMUECKUX MOJENEH: MaTepruaibHas
TOYKa, AO0COJIOTHO TBEPJOE TEJIO, TOUYCUYHBIM HCTOYHUK CBETa, Jy4, TOHKAas JIMH3A,
IUTAaHETApHAsI MOJIENb aTOMA, HYKJIOHHAs! MOJIENIb aTOMHOTO $1pa;

XapaKTepU30BaTh NPUHIUIBI ACHCTBUS HU3YYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOPOH Ha UX OMMCAHUA (B TOM YHCIIE: CIIUJOMETP, JATYUKU MOJIOKEHUS,
paccTosIHUSL U YCKOPEHUs, paKeTa, 3X0JIOT, OUKH, IEPUCKOI, (poToanmapar, ONTUYECKUE
CBETOBOJIbI, CHEKTPOCKOIl, JO3UMETp, Kamepa BuibcoHa), HUCHONB3Yys 3HaHUSA
0 CBOMCTBaX (PM3HYECKUX SBJIICHUNA U HEOOXOAUMbIE (DU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMATHYHBIE PHCYHKHM HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTUYECKUX MPOLECCOB MPU PELICHUU
y4€OHO-IPAKTUYECKUX 3a/1ady, ONTHYECKUE CXEMbI Uil MOCTPOEHUs H300paxeHui
B IUIOCKOM 3€pKajie U COOMparoIien JTUH3E;

OPUBOJAUTH MpPUMEPHl (HAXOAUTh HH(GOPMALMIO O MNpHUMEpax) MNPaKTUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUW B TOBCEIHEBHOW >KU3HU HJisi OOecnedeHus
Oe3omacHOCTH TMpu oOOpalieHuu C NOpudopaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHMs 3710POBbs U COOJIIO/IEHNS HOPM IKOJIOTMYECKOT0 IMOBE/ICHUS B OKPYKatoLIeh
cpene;

OCYIIECTBIIATh MOUCK HH(pOpManuu Qundeckoro cojepxkanuss B HHTepHere,
CaMOCTOSITENIbHO (POpMYJIMPYs] TOMCKOBBIM 3ampoc, HAXOAUTh IyTH OMNpPEIETICHUS
JIOCTOBEPHOCTH TOJY4YEHHOM HWH(POpMalMd Ha OCHOBE MMEIOIIUXCS 3HAHUU W
JOTIOJTHUTENBHBIX UICTOYHUKOB;

WCIIOJIb30BaTh TMPHU BBIMOJHEHHH YYE€OHBIX 3alaHUidl  HAyYHO-TOMYJISPHYIO
auTepaTypy (U3MUECKOTO COAEpX aHHs, CIPAaBOYHBIE MaTepUalbl, PECypChbl CETU
WuTepHer, BiageTh NpuéMaMu KOHCIIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHUS
uH(OpMAIUU U3 OJTHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

co3/aBaThb COOCTBEHHbIE IHCHMEHHbIE U YCTHBIE COOOIICHHS Ha OCHOBE
uH(pOpMaIMl M3 HECKOJbKUX HMCTOYHUKOB (DU3UYECKOTO COAEpKaHUS, MYOIMYHO
IPEICTABIAT PE3YyJbTaThl IPOEKTHON W UCCIIE0BATENBCKON AEATENBHOCTH, IPU 3TOM
rPAMOTHO MCIOJIb30BAaTh MW3YyYEHHBIM IMOHATUWHBIA amIapar M3y4aeMoro paszesa
GuU3MKM W COMPOBOXIATh BBICTYIUIGHHWE TMpE3EHTAIMel ¢ yd€ToM OCOOEHHOCTEH
ayJIUTOPUH CBEPCTHHUKOB.



Omnpenenenre GOKYCHOTO PACCTOSTHUS U ONITHYECKOHN CHUITBI COOMPAIOIICH JTUH3HI.

OMNBITHI 110 Pa3NIOKEHUIO OEIIOTO CBETA B CIIEKTP.

OnbITHl 1O BOCHPUSTHIO I[BETA MPEAMETOB MPU UX HAOIIOJACHUM Yepe3 LIBETOBBIC
(UIBTPHI.

Pa3nen 12. KBanToBble ABJICHUA

Omnswitel Pezepdopna u mnmanetapHas Mmonenb aromMa. Mogenb artoma bopa.
Hcnyckanue u norsomeHue ceeta atToMoM. KBaHThI. JInHENYaThle CIIEKTPHI.

PannoaktuBHOCTE. Asb(da-, 6eta- 1 ramma-uznydeHus. CTpoeHue aTOMHOTO spa.
Hyxnonnas moznens aroMHOTO sapa. M3oronsl. PagnoaktusHsle npespaienus. Ilepuos
II0JIypacnaaa aTOMHBIX SIED.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsI0BOIO U MAaCCOBOTO YHCENl. DHEPIUs
CBA3M aTOMHBIX szep. CBs3b Macchl M 3HEpruu. Peakuuu cuHTE3a W JEIEHUS sIEp.
Ncrounuku saeprun ConHua u 3BE31.

AnepHas »Hepretuka. JleWCTBUS pagUOAKTUBHBIX H3JIYYCHU Ha JKHUBBIC
OpTaHU3MBI.

LemoHcmpayuu

CnexTpbl U3Ty4EeHHS U OTIIOMICHUSI.

CnekTphl pa3aIuvyHbIX Ta30B.

CnekTp Bogopoaa.

Hab6nronenue tpexoB B kamepe Buiibcona.

PaboTa cuéTurika HOHU3UPYIOIIUX U3TYUCHUH.

Perucrpanus uzinyueHust IpupoOaHbIX MUHEPATIOB U MTPOAYKTOB.

JlabopamopHseie pabomel U onbimel

Ha6nroneHue CruioniHpixX ¥ IMHEWYAThIX CIIEKTPOB U3TYUYCHUS.

HccnenoBanue TPEKOB: M3MEPEHHE SHEPTUM YACTHIIBI IO TOPMO3HOMY TYTH
(o doTorpadusm).

N3mepenne paaroakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-00001IAOIMA MOLYJIb

[ToBTOPUTENBHO-00001IAIOIIMN MOJYJIb TpEJHA3HAYEeH JUIsl CUCTEMaTH3aluu U
00001IIeHNsT TIPEAMETHOTO COJAEPKAHUS M OMbITa JACSITENbHOCTH, NPUOOPETEHHOTO
OpU M3YyYEHUH BCEro Kypca (QHU3UMKHU, a TaKkKe s TMOATOTOBKM K OCHOBHOMY
rOCyJapCTBEHHOMY dK3aMeHY MO (hU3HKE JJIsT 00YJArOIINXCSI, BRIOPABIIHMX 3TOT YUEOHBIN
npeaMer.

[Ipy w3ydYeHHH HAAHHOTO MOAYJS PEATU3YIOTCS M CUCTEeMATU3UPYIOTCS BHJIbI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX OOECTIeUMBAETCS OCTIDKEHUE TMPEAMETHBIX H
MeTanpeIMETHBIX TUTAHUPYEMBIX pe3yIbTaToB oOyueHwus, dbopmupyercs
€CTECTBEHHO-HAy4YHasi TPAaMOTHOCTb: OCBOEHHE HAyYHBIX METOJOB HCCJIEI0BaHUS
SIBJICHUI TIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHATH (DU3NUYECKUE SBIICHHUSI,



INPUMEHSISL TIOJIyYEHHBIE 3HAHMS, pElIaTh 3aJadyd, B TOM YHCIIE KAa4eCTBEHHbIC U
HKCIEPUMEHTAJIbHBIEC.

[IpuHIMIIHAIBHO JEATENBHOCTHBIN XapaKTep JAHHOIO pa3esa peaanu3yercs 3a CUET
TOT0, YTO O0YYAIOUIUECS BBIMOJHSIOT 3a/1aHUs1, B KOTOPBIX UM MPEJIaraeTcs:

HA OCHOBE MOJIyYECHHBIX 3HAHWUW PAclo3HABATh U HAYYHO OOBSACHATH (PU3UUYECKHE
SBJICHUS B OKPYXAIOIIEH TPUPOJIE U TOBCETHEBHOM KU3HMU;

UCIIOJIb30BaTh HAYYHbIE METObI UCCIIEI0BaHUS (PU3NYECKUX SIBJICHUH, B TOM YHCIIE
JUISL IPOBEPKH THIIOTE3 U MOJIYYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHSATh HAy4YHbICE OCHOBBI HaMOOJIEe BAXHBIX JOCTHKEHUN COBPEMEHHBIX
TE€XHOJIOTUW, HalpUMeEp, MPAKTUYECKOIO HCHOJb30BAHUS PA3IUYHBIX HCTOYHUKOB
SHEPrMM Ha OCHOBE 3aKOHAa IIPEBpPAICHUS W COXPAHEHUS BCEX H3BECTHBIX BHUJOB
SHEPIUH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHMUSA

N3yuenne ¢u3nku Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs HAMpPaBIICHO
Ha JIOCTMXKEHHUE JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa3oBaTEIbHBIX
pe3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDI

B pesynbrare m3ydeHuss (U3MKA Ha yYpOBHE OCHOBHOTO OOIIETro 0Opa3oBaHMS
y oOyuarorierocst OyayT copMUpOBaHBI CIICTYIONINE TUIHOCTHBIC Pe3yJIbTaThl B YACTH:

9) NnaTpHOTHYECKOr0 BOCIIMTAHUS

IIPOSIBJICHUE MHTEpPECa K UCTOPUHU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
(bu3nYecKoil HayKH;

[IEHHOCTHOE OTHOIIEHUE K IOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3HUKOB,

10) rpaxaaHCKOro M JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

TFOTOBHOCTh K AaKTMBHOMY YYacTHIO B OOCYXKIEHUU OOIECTBEHHO-3HAUYMMBIX
U JTUYECKUX TMpoOJeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUHN
bu3uKy;

OCO3HaHUE BAXKHOCTU MOPATbHO-3TUYECKUX MPUHIIMIIOB B AESTEIBHOCTH YUYEHOTO;

11) 3cTeTHYeCKOro BOCIIMTAHUS:
BOCIIPUATHE OCTETHUUECKUX KayecTB (Pu3nueckoil Hayku: €€ TapMOHUYHOIO
MOCTPOCHUSI, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

12) MEeHHOCTH HAYYHOTO MO3HAHUSI:

OCO3HaHUE LIEHHOCTU (PU3MYECKOM HAYKHW KAaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHUM, BaXKHENIIEH COCTABIIAIOIIECH KYIbTYPHI;

pa3BUTHE Hay4yHOH JI0003HATEIBHOCTH, HWHTEpeca K HCCIEeI0BaTENbCKON



JACATCIBbHOCTH,

13) ¢opmupoBanus KyJbTYPhI 310POBbS H IMOIMOHAIBLHOTO 0JIATOTOJTYYHSI:
OCO3HaHWE IIEHHOCTM Oe3omacHOro oOpa3a >KM3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaKHOCTH MPaBHJI OE30MAaCHOTO MOBEACHHS Ha TPAHCIIOPTE,
Ha JIOpOrax, ¢ MIEKTPUUECKUM U TEIIOBBIM 000pYAOBAaHUEM B IOMAIITHUX YCIOBUSIX;
c(hOpMHPOBAHHOCTh HaBBIKa pedIeKCHUU, MMPU3HAHUE CBOETO MpaBa Ha OMMOKY H
TaKOT0 K€ MpaBa y IPyroro 4eJoBeKa;

14) TpyaoBOro BOCIIMTAHHS:

aKTUBHOE YYacTHE€ B PEIICHUM MPaKTUYECKUX 3a7ad (B pamMKax CEMbH,
00pa3oBaTeNbHON OpTraHW3allid, TOpoja, Kpas) TEXHOJOTHYECKOH H  COIUATHHOU
HaIpaBJICHHOCTH, TPEOYIOIIKUX B TOM YUCIIE U PU3NYECKUX 3HAHUIA,

HWHTEPEC K MPAKTUIECKOMY U3YUICHHIO TIPO(deCcCHid, CBSI3aHHBIX ¢ (U3UKOM;



15) 3K0JI0rM4YecKOro BOCIIMTAHMA:

OpHUEHTAIMs Ha IPUMEHEHNE QU3MYECKUX 3HAHWK ISl pEIICHUs 3a/1a4d B 001acTh
OKPY>KarOIIeH Cpe/Ibl, INTAHUPOBAHUS IIOCTYIIKOB M OIICHKH X BO3MOYKHBIX MTOCIICIICTBUM
TUTSL OKPYKAIOIICH CPeIbl;

OCO3HaHME TJIO0ATBHOTO XapaKTepa dSKOJOTUUECKHUX MPOOIIEM B TyTeH UX PEIICHNUS,

16) amanTanuy K M3MEHSIIONIUMCS YCJIOBHSIM CONMAIBLHOI M MPHPOTHOM Cpebl:

MOTPEOHOCTh BO B3aMIMOJICHCTBHH TPW BBITTOJIHCHUH HCCIICIOBAHUN W MPOCKTOB
(bU3MYeCcKOi HAPaBIEHHOCTH, OTKPHITOCTD ONBITY M 3HAHUSM JIPYTHX;

MOBBINICHUE YPOBHS CBOCH KOMIIETCHTHOCTH Yepe3 MPAKTUUYECKYIO JESATEIHHOCTD;

oTpeOHOCTh B (HOPMHUPOBAHUM HOBBIX 3HAHUM, B TOM YHuCie GOopMyIUpOBaTh UJEH,
MIOHSTHUSI, TUTIOTE3bI O PU3UIECKUX OOBEKTAX U SIBJICHUSAX;

OCO3HaHHE JEe(PHUIIUTOB COOCTBEHHBIX 3HAHMM M KOMIIETCHTHOCTEH B 00JacTH
bu3uKy;

IJJAHUPOBAHKUE CBOETO PA3BUTHSA B MPUOOPETCHWHM HOBBIX (PU3NUYCCKHUX 3HAHUM;

CTPEMJICHHE aHATM3UPOBATh U BBISBJISATH B3AMMOCBSI3H IPHUPOJIBI, 00IIECTBa U
PKOHOMHUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (DHU3UICCKUX 3HAHUM;

OIICHKAa CBOUX JICMCTBUM C YUETOM BIIMSHHUS Ha OKPYKAIOIIYIO CPETY, BO3MOMXKHBIX
rJ1I00aJIbHBIX ITOCIEACTBHUH.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbraTe ocBO€HHUS MpOrpamMMbl MO0 (PU3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanust y  oOywatomeroca  OyayT  cOpMHpPOBAaHbI  METaNpeIMETHbIE
pe3yNbTaThl, BKJIIOYAIONINE TO3HABaTeNbHbIE YHHUBEpPCAIbHBIE YYEOHBIC ACWCTBUSA,
KOMMYHWKATHBHBIE YHUBEPCAJIbHBIC YIeOHbIEC ACUCTBUS, PErYISITUBHBIE YHUBEPCAIbHBIC
y4eOHbBIC IEUCTBUS.

IHo3HaBaTebHbIC YHUBEpPCAJbHbIC Y4eOHbIC ACHCTBUS
ba3oBble joruvyeckue 1eHCTBUA:

BBISIBJISITH U XapaKTepU30BaTh CYLIECTBEHHbIE NPU3HAKK OOBEKTOB (SIBJICHUN);

yCTaHaBIUBAaTh CYIIECTBEHHbIN NMPU3HAK KIACCU(UKALUU, OCHOBAHMS
JUTs1 0000LIEHUS U CPABHEHMUS;

BBISIBJISITH 3aKOHOMEPHOCTH M ITPOTUBOPEYHS B pacCMaTPUBAEMBbIX (haKTax, TaHHBIX
¥ HaOMIOZCHUSIX, OTHOCSIINUXCS K (PU3HMUECKUM SIBIICHUSIM;

BBISIBJISITH IPUYUHHO-CJIC/ICTBEHHBIE CBSI3U MPU U3yUYEHUU (PU3MUECKUX SBICHUN U
IPOLIECCOB, JeNlaTh BBIBOJABI C HCIONb30BAaHUEM JEAYKTUBHBIX W HWHAYKTHUBHBIX
YMO3aKJIIOUE€HUH, BBIIBUTATh TUTIOTE3bI O B3AUMOCBA3SIX (DU3MUECKUX BEJINYHH;

CaMOCTOSITENIbHO BBIOMpATh CHOCOO pelieHns ydeOHOW (u3MUecKo 3amadu
(cpaBHEHHUE HECKOJIBKUX BApUAHTOB PEIICHNs, BEIOOp Hanbosee MoIX0SIIETo ¢ y4ETOM
CaMOCTOSITENIHO BBIJICTIEHHBIX KPUTEPHUEB).



Bba3oBble ucciaenoBatreabCKHe JeCTBUSA.

UCIIOJIb30BaTh BONPOCHI KAaK HCCJENIOBATENbCKUM MHCTPYMEHT [O3HAHWS,

IPOBOJUTH [0 CAMOCTOSITEJILHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOKHbBIN
bU3MYeCKUil  OKCIEPUMEHT, HEOOJBIIOe HCCIACAOBaHNEe (DUINICCKOTO  SIBICHUS;

OIICHUBATh HA MPUMEHUMOCTH U JOCTOBEPHOCTH MH(GOPMAIIHIO, TIOJIYICHHYIO B X0J1€
MCCJIEIOBAHUSI UJTU DKCTIEPUMEHTA;

CaMOCTOSATENbHO (OPMYIUPOBATh OOOOIIEHUS W BHIBOABI IO pe3yjibTaTam
MPOBENEHHOTO HAOIIOACHUS, OTIbITA, UCCIICI0BAHNUS;

IPOTHO3UPOBATh BO3MOKHOE JalibHEiIIee pa3BUTHE (U3HUECKUX IPOLIECCOB,
a TakKe BBIJIBUTATh NPEANOJOKEHUS OO0 HMX pa3BUTUUM B HOBBIX YCJIOBHUSIX U
KOHTEKCTax.

Pabora c unopmanmeii:

OPUMEHATh Pa3jiM4HbIE METOJABI, HWHCTPYMEHTBI M 3allpOChl IpPU  ITOUCKE
U 0TOOpe MH(POPMALMK WM JAHHBIX C YYETOM MPEJIOKEHHON y4eOHOU (pU3HUecKOu
3a]1aui;

aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATb U  UHTEPIPETHPOBATH  HHPOPMAIUIO
Pa3IMYHBIX BUAOB U (OPM IpEICTaBICHMS;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJIbHYIO (hOpMY MpeAcTaBiieHUuss HHPOpMaLUU U
WUIIOCTPUPOBATh pEIIAeMble 3aJa4d HECIIOKHBIMM CXEMaMH, JAHarpaMMaMy, HWHOHN
rpaduKoil ¥ uX KOMOUHALIUSIMU.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe HeiCTBHS:

B XOJi¢ OOCYXJIEHHS y4eOHOTO MaTepuayia, pe3yibTaToOB J1a0OpaTOPHBIX padoT
U TPOEKTOB 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMbl W BBICKA3bIBAThH
ujeu, HaleJCHHbIE Ha pEIIeHHWe 3a7aud W TOJJep)KaHue OJiarokenaTeaIbHOCTH
OOIIICHUS,

COTIOCTaBIIATh CBOM CYXJICHHSI C CYXACHUSMHU JIPYTUX YYaCTHUKOB JMAJIora,
0OHapyKHUBaTh PA3IMUNE U CXOJICTBO MO3UITUH;

BBIPAKATh CBOIO TOUKY 3PEHHUS B YCTHBIX U TUCHMEHHBIX TEKCTAX;

MyOJMYHO TPEACTABIATh PE3YJAbTAaThl  BBITOJIHEHHOTO (PU3WYECKOTO OTbITa
(9KCIIepUMEHTa, UCCIEA0BaHUs, IPOEKTA).

MOHUMATh U UCTIOJI30BATh MPEUMYIIIECTBA KOMAaHAHOW U MHIUBUIYATHHOU PabOTHI
IIPY PEIIEHUN KOHKPETHON (PU3NYECKOi POOIeMBbI;

MPUHUMATh II€JIM COBMECTHOW JESITEIIbHOCTH, OPTaHW30BBIBATh JEHUCTBUS 1O €€
JTOCTIDKCHHIO: PACTIPENENATh POJH, 00CYXKIaTh MPOIECCHl W PE3ylbTaThl COBMECTHOU
paboThl, 0000111aTh MHEHHUSI HECKOJIBKUX JIFOJICH;

BBITIOJTHATH CBOIO YacTh pabOTHI, JOCTUTAs KAYECTBEHHOTO Pe3yJIbTaTa M0 CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOU JICHCTBHS C IPYTUMHU WICHAMH KOMAaH]IbI;

OIICHMBATh KadeCTBO CBOEro BKJIajga B OOMUN TMPOMYKT IO KPUTEPHSIM,
CaMOCTOSITENIbHO C(OPMYJTMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHUS.



PeryasiTuBHbIe YHHBEpPCAJIbHbIC Y4eOHbIE JEeHCTBHS
Camoopranusanus:

BBISIBIISITh NPOOJEMBbl B KU3HEHHBIX M Y4YEOHBIX CHUTyalUsX, TpPeOyrOIuX
TUTSI peeHust (PU3NIeCKuX 3HAHUM;

OPUEHTHUPOBATHCS B PA3IUYHBIX MOAXO0AaX MPUHSITHS PElIeHUN (MHAUBUAYAIbHOE,
MPUHATHUE PEIICHUs B TPYIIE, IPUHATUE PEIICHUN TPYIIIOi);

CaMOCTOSITEIIEHO COCTABJISITh QITOPUTM peIIeHUsT (PU3NYECKON 3a/1auu WM TUTaHa
UCCJENOBAHUS C YYETOM HMMEIOUIUMXCS PECYpPCOB M COOCTBEHHBIX BO3MOYKHOCTEM,
apryMEHTUPOBATH MpeJiaraeéMble BapUaHThl PEIICHMUI;

JieaTh BBIOOp ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJICKT:

JaBaTh AICKBATHYIO OLICHKY CUTyallMy U IIPEIIaraTh IUIaH €€ N3MEHEHMS;

OOBSACHATh NMPUUMHBI JTOCTH)KEHUS (HEAOCTHIKEHUSI) PE3yJIbTaTOB JESATEIIbHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTh (B TOM YHCIE€ B XOJl BBIIOJHEHUS
(U3MYECKOr0 HCCIEOBAaHUS WM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
MU3MEHUBIIUXCS CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA L[N U YCIOBUIM.

CTaBUTh ce0s Ha MECTO JAPYroro 4ejoBeKa B XOJle CIOpa WIM JUCKYCCHH
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTOTO.

MpU3HaBaTh CBOE NPABO HAa OMIMOKY MpU pemeHur (U3NYECKUX 3a7ady WU
B YTBEPKJICHUAX Ha HAYYHBIE TEMBI U TAKOE K€ IPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K xoHIly oOyuyeHuss B 7 KJjacce NpeIMETHbIC pPe3ybTaThl Ha 0a30BOM ypPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTD y 00YYAIOIINXCS YMEHUM:

WCIIOJIb30BaTh TMOHATHS: (U3NYCCKUE W XHMHYCCKHEC SIBJICHUS, HaOJIOJCHHE,
AKCIIEPUMEHT, MOJIENb, THUIOTE3a, CAMHHIBI (DU3MUYCCKHX BEIMYMH, aTOM, MOJICKYJa,
arperaTHble COCTOSHUS BemecTBa (TBEPIOE, XKHUIAKOE, T'a3000pa3HOE), MEXaHHUYECKOES
JIBUOKCHHE  (paBHOMEpPHOE,  HEPAaBHOMEPHOE,  MPSIMOJMHEWHOE),  TpPacKTOpus,
paBHOJEHCTBYOIIAs CwI, jAedopmarus (ympyras, IUIACTHYECKasi), HEBECOMOCTb,
COOOIIAIOTUECS COCY/IBI;

paznuuath sBleHUS (auddy3us, TEIIoBOe JBYMDKCHHWE YACTHI[ BEIISCTBa,
paBHOMEpHOE JIBM)KCHHE, HEPAaBHOMEPHOE JIBMDKEHUE, MHEPIIMS, B3aUMOJICHCTBHE TEl,
paBHOBECHE TBEPIBIX TN C 3aKPCIUIEHHOW OCHIO BpallleHWs, Iepenada JTaBIICHUS
TBEPABIMU TEJIAMH, JKUIKOCTSIMH W Tra3aMu, aTMOC(HEpHOE IaBJCHHE, IUIaBaHUE TeJ,
NPEeBpAICHUS] MEXaHUYCCKOW SHEPIrUr) IO ONMHMCAHHUI0O HMX XapaKTEPHBIX CBOHCTB H
Ha OCHOBE OITBITOB, IEMOHCTPHUPYIOIINX TaHHOE (PU3UUECKOE SBIICHHC;

pacrio3HaBaTh MPOSBICHUE HW3yUECHHBIX (PU3NICCKUX SIBICHUN B OKPYKAIOMIEM
MUpE, B TOM YHCiIe PU3NICCKUE ABJICHUS B PUPOJIEC: IPUMEPHI IBIIKEHUS C Pa3THIHBIMH



CKOpPOCTSIMM B JKMBOW M HEXWBOW NPUPOAE, AECHUCTBUE CUIIBI TPEHUS B NIPUPOAE U
TEXHUKE, BJIUSHUE aTMOC(EPHOro AaBiCHUS Ha >XMBOM OpraHu3M, IUIaBaHUE pbIO,
pblYard B TEJI€ YEJIOBEKAa, IPH 3TOM IEPEBOJUTH MPAKTUYECKYIO 33Jady B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHMUIA;

ONMKCHIBATh HW3YYEHHBbIE CBOMCTBA TeNl W (U3NYECKHE SIBJICHUSA, HCHOIb3Ys
¢dusznyeckue BeIMUUHbI (Macca, 00bEM, TUIOTHOCTH BEIECTBA, BPEMSI, IyTh, CKOPOCTH,
CpeaHsisi CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSKECTH, BEC TEJA, CHIJIA TPEHHUS, JABJICHUE
(TBEpIOTO TeENa, JKUIAKOCTH, rasza), BBITAIKUBAIONIAs CHJIA, MEXaHMuYecKas padora,
MOIIHOCTh, TUIEYO CHJIBI, MOMEHT CHJIbI, KO3(QQUIMEHT TOJE3HOTO JEHCTBUS
MEXaHU3MOB, KMHETUYECKas U TMOTCHIMAJbHAs SHEPrus), MPU OMUCAHUU MPABUIBHO
TPaKTOBAaTh (PM3UUYECKUN CMBICH UCTOIB3yEMbIX BETMYMH, UX 0003HAUYCHUS U €IUHUIIBI
bU3MYECKUX BEJIMYWH, HAXOAUTh (HOPMYJIbI, CBS3bIBAIOIIME JAaHHYIO (U3HUUYECKYIO
BEIUYMHY C JIDyTUMU BEIUYMHAMHU, CTPOUTH TIpapUKU HU3YYEHHBIX 3aBHCHUMOCTEN
(bU3NYECKUX BEJIUYNH;

XapaKTEepHU30BaTh CBOICTBA TeJl, (PU3MUECKHUE SBJICHHS M IPOLIECCHI, MCHOJb3YS
MpaBWia CIOXKEHUs CUJl (BIOJIb OJTHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackais, 3akoH
Apxumesna, mpaBuiIo paBHOBECHS pbryara (0J10Ka), «30J10TOE MPABUIIO» MEXaHUKHU, 3aKOH
COXpaHEHUsI MEXAaHWYECKOM HSHEPruu, MpU 3TOM J1aBaTh CIIOBECHYIO (DOPMYIHPOBKY
3aKOHA W 3alIMChIBATh €70 MaTEMaTHYECKOE BBIPAKEHHUE;

OOBSACHATh (PU3NYECKUE SBJICHUS, MPOLECCHl M CBOMCTBA T€JI, B TOM YHUCIE U
B KOHTEKCTE€ CHUTyallud MPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3M, CTPOUTh OOBACHEHHWE M3 1-2 JOrmueckux ImaroB
¢ onopoi Ha 1—2 M3yYeHHBIX CBOMCTBA (PU3MUECKUX ABJICHUH, (PU3HMUECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH;

pemarh pacu€THble 3amauud B 1-2 AeiCTBUSA, MUCMOIB3Yys 3aKOHBI U (DOPMYIIBI,
CBA3bIBaIONIME (U3MUECKUE BEIMUYUHbBI: HA OCHOBE aHAIM3a yCIOBUA 3a/1a4M 3allUChIBATh
KpaTKOe yCIJIOBUE, TOJICTABIATh (DU3UYECKHE BEIUYMHBI B (OPMYJIbI U TPOBOIUTH
pacy€Thl, HAXOIUTh CIPABOYHBIC IAHHbBIE, HEOOXOAUMBIE JIJIS PEIICHHMS 3a/1a4, OIIEHUBATh
PEATUCTUYHOCTD MOJIYYEHHOU (PU3NYECKON BETMUNHBL

pacno3HaBaTh MpPoOJIEMbI, KOTOPbIE MOYKHO PELIUTh MPU MOMOLIM (PU3UUECKUX
METOJOB, B OIIMCAaHUU HCCIIEIOBAHUA BBIIEIATH IIPOBEPSIEMOE IPEAIIOIOKEHUE
(runoTesy), pa3inyaTh U UHTEPIPETUPOBATH MOTYUEHHBIN PE3yIbTAT, HAXOJUTH OLTMOKU
B XOJI€ OIbITA, J€JIaTh BBIBOJIBI 10 €r0 pEe3yJbTaraM;

IPOBOJUTH OIMBITHI 10 HAOIIOJAEHUIO (GU3MUECKUX SIBICHUN WM (PU3MUYECKHX
CBOMCTB TeJ: (OpMYIUPOBATH MPOBEPSIEMbIE MPEANOI0KEHHUS, COOUPaTh YCTAaHOBKY
U3 MPEAI0KEHHOT0 000PYA0BaHUs, 3aIIUCHIBATh XO/1 ONbITa U (POPMYITHPOBATH BHIBOAbI;

BBITIOJIHATD MPSMbIE U3MEPEHUSI PACCTOSHUSA, BPEMEHH, MacChl Tesa, 00bEMa, CHITbI
U TEMIIepaTyphl C KUCIOIb30BAHUEM AHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aNTUCHIBATH
MOKa3aHus MpUOOPOB € yUETOM 3aJJaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUH;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3UUYECKOW BEJIMYMHBI OT APYTron
C UCIIOJIb30BAHUEM IPSMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PABHOMEPHO JIBHXKYILETOCS



Teaa OT BPEMEHHU JIBHXKEHHMSI Te€Ja, CUJIbl TPEHUSI CKOJIBKEHHS OT Beca Tella, KauecTBa
00paOOTKM NOBEPXHOCTEH TE€JI U HE3aBUCUMOCTH CUJbBl TPEHUS OT IUIOLIAAU
CONPUKOCHOBEHHMSI TEJ, CHJIbI YNPYTOCTU OT YJJIMHEHUS MPYKUHbBI, BBITAIKHBAIOLIEH
CHIBI OT 00bEMa MOTPYKEHHOM dYacTh Teda M OT IUIOTHOCTH JKMJIKOCTH, €&
HE3aBUCUMOCTH OT IUIOTHOCTH TeJIa, OT MIyOUHBI, HA KOTOPYIO OTPYKEHO TENO0, YCIOBUM
IUIaBaHUs TEJl, YCIOBUM PaBHOBECHUS phlyara M OJIOKOB, y4acTBOBAaTh B IJIAHUPOBAHHUH
y4e0HOTO0 HCCIIEJOBAHMsI, COOMpPATh YCTAHOBKY M BBIIOJHATh W3MEPEHUs, CIEAys
OpEeUIOKEHHOMY IUIaHY, (UKCHUpOBaTh pE3yJIbTaThl IOJYYEHHOW 3aBHUCHUMOCTH
duznyeCKX BEIUYUH B BUJE MPEIOKEHHBIX TaOIMIl U TpaduKOB, AENaTh BBIBOJBI
10 pe3ysbTaTaM MCCIIEIOBAHNUS;

IPOBOJIUTH KOCBEHHbBIE MU3MEPEHMsI (U3NYECKUX BEIMYMH (IUIOTHOCTH BEILECTBA
KUIAKOCTH W TBEPHOIO Tejla, CHJIA TPEHUs CKOJIBKEHHs, JaBICHUE BO31yXa,
BBITAJIKMBAIOILAs CUJIA, IEMCTBYIOIAs HA MOTPY>KEHHOE B )KUJKOCTh TEJIO, KOYPPUIUEHT
II0JIE3HOTO ACUCTBUS MPOCTBIX MEXAHU3MOB), CIEAYs IPEII0KEHHON HHCTPYKLUHN: TIPH
BBINIOJIHEHUH HM3MEPEHUN COOMpPATh 3KCIEPUMEHTAIbHYI0 YCTAHOBKY W BBIYUCISATH
3HA4YCHHE HUCKOMOM BEJIMYHUHBI;

coOiroaTh MpaBuja TEXHUKH O€30MacHOCTH MNpu padboTe ¢ JabOopaTOpHBIM
000py/1I0BaHUEM;

yKa3blBaTh IMPUHLHUIBI JEUCTBUS NPUOOPOB M TEXHUYECKHX YCTPOICTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIIMECS COCYAbl, OapOMETp, pbluar, MOJBUKHBIA U
HEMOJBW)XHBIN OJIOK, HAKJIOHHASI TJIOCKOCTH;

XapaKTEepHU30BaTh MPHUHIMUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB € ONOpPOMl Ha MX omnucaHus (B TOM 4YHCIE: IMOALINUIHUKH, YCTPOMCTBO
BOJOIIPOBO/IA, THAPABINYECKHIA IPECC, MAaHOMETP, BBICOTOMEp, MOPUIHEBOM HAcoC,
apeoMeTp), UCMOJIb3Yysl 3HAHUS O CBOWMCTBaX (DU3UYECKUX SIBJICHUA U HEOOXOJUMBIC
(duznyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOANTH MpPUMEPHl (HAXOAUTh HWHGOPMALMIO O MpUMEpax) MNPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKMX 3HAHUW B TMOBCEIHEBHOM KU3HU I OOecredeHus
O0e3omacHOCTH TMpU OOpalieHu C NOpudOpaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEeHMs 3J0POBbS U COOTIOACHHSI HOPM 3KOJOTHYECKOTO MOBEECHUS B OKPYKaIOLIEH
cpexne;

OCYUIECTBJISATH OTOOp HMCTOYHUKOB HH(popmanuu B MHTEepHETE B COOTBETCTBUU
C 33JJaHHBIM MTOUCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUI U IyTEM CpaBHEHUS
pa3IMYHBIX UCTOYHUKOB BBIIEIATH HHPOPMAINIO, KOTOPasl SIBISIETCS MPOTUBOPEUUBOIM
WJIM MOKET OBITh HETOCTOBEPHOM;

WCIIOJIb30BaTh MPHU  BBIMIOJHEHUH YYE€OHBIX 3aJaHUN HAYYHO-TIOMYJISPHYIO
auTepaTypy (U3HUECKOro COJEepXKaHUs, CIPaBOYHBIE MaTepUajbl, PECYpChl CETH
WuTepHer, BiageTh NpuéMaMH KOHCIIEKTUPOBAHHUS  TEKCTa, MpeoOpa3oBaHMS
uH(OpMAIUU U3 OJTHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHbIE U YCTHBIE COOOIIEHHUS HAa OCHOBE
2—3 UCTOYHUKOB MH(pOpMALK (PU3UUYECKOTO COJIEPKaHUS, B TOM YUCIE MyOIMYHO



JieNiaTh KpaTKWe COOOIEHUs O pe3ysibTaTax MPOEKTOB MM YYEOHBIX HCCIEeIOBaHUM,
IpU 3TOM TPaMOTHO HCMOJb30BaTh W3YUYCHHBIN MOHATHHHBIN anmapaT Kypca (U3HKH,
COIIPOBOKJIATh BBICTYIUIEHUE NIPE3CHTALIUEN;

MIPY BBITIOJTHEHUH YY€OHBIX MMPOEKTOB U HUCCIIEI0BAHUHN pacipeeNsaTh 00s13aHHOCTH
B TPYIIIE€ B COOTBETCTBHUH C IOCTABJIECHHBIMH 3a/1a4aMHU, CJICIUTD 32 BBIIIOJIHEHNUEM I1JIaHA
JNEUCTBUM, Aa/IeKBaTHO OLEHUBATh COOCTBEHHBIM BKJIAJ B JACSITENBHOCTb TIPYMIIbL,
BBICTpanBaTh KOMMYHHUKAaTHUBHOE B3aMMOJICVICTBHE, YUUTHIBAasi MHEHUE OKPYKAOLIUX.

K koHiy oOyuenus B 8 kjiacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCSI YMEHUI:

MCIMOJI30BaTh MTOHATHS: MACCa U pa3MeEPbl MOJIEKYJI, TETUIOBOE IBUKEHUE ATOMOB U

MOJIEKYJI, arperaTHhIC COCTOSIHHSI BEIIECTBA, KPUCTAIMIECKHUE M aMOpGHBIE Tena,
HACBIIIIEHHBIA W HEHACBHIILIEHHBINA Map, BIAXKHOCTh BO3/yXa, TeMIEpaTypa, BHYTPECHHSIS
SHEPrusl, TEIUIOBOW JIBUTATENb, JIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil, DIEKTPUUECKOE
1oJie, MPOBOJHUKHU U JUAJICKTPUKH, MOCTOSHHBIN SJIEKTPUUYECKUM TOK, MATHUTHOE TI0JIE;

pasnuyaTh sBJIEHUS (TEIUIOBOE PACIIMPEHUE U CHKAaTHE, TEIJIonepeaaya, TEmI0Boe
paBHOBECHE, CMA4YMBaHHWE, KAaNWUISPHBIC SIBJICHUS, MCIAPEHUE, KOHACHCALIUS,
IJIaBJIEHUE, KpUCTaJIU3alus (oTBEepaeBaHue), KUIIEHUE, TeIIonepeaayda
(TEenI0MpPOBOIHOCTh, KOHBEKIIUSA, U3TYyUCHHE), DJICKTPU3ALMS TEJl, B3aUMOJICHCTBUE
3aps0B, NCUCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBbIKAHUE, B3AMMOJCUCTBUE
MAarHuToOB, JEHCTBHE MAarHUTHOTO TOJS Ha MPOBOJAHUK C TOKOM, 3JIEKTPOMAarHUTHAs
WHIYKIMSI) TI0 OINMCAHMI0 MX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBJICHHUE;

pacrio3HaBaTh MPOSBICHUE HW3YYEHHBIX (PU3MYECKUX SBJICHUN B OKpYKalolleMm
MUpe, B TOM 4ucjie (Qu3nueckue SBICHUS B MPUPOJE: NMOBEPXHOCTHOE HATIKEHHUE U
KalWUISIPHBIE SIBIICHUST B MPUPOJE, KPUCTALIBI B mpupoiae, uznydeHue ComHua,
3aMep3aHue BOAOEMOB, MOpCKHE Opu3bl, 00pa30BaHHE POCHI, TyMaHa, WHEs, CHEra,
AJIEKTPUUECKUE SIBJICHUS B aTMOc(epe, IIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3eMiiu, Apeid MoarocoB, POJIb MATHUTHOTO MOJS JUIsl AKU3HU Ha 3emiie, MOJSpHOe
CUSIHME, TpPU DTOM TIEPEBOJUTH NPAKTUUECKYI0 3ajadyy B Yy4eOHYIO0, BBIICATH
CYIIIECTBEHHbIC CBOMCTBA (MPU3HAKU) (PU3NUECKUX SIBJICHUI;

ONUCHIBATh HW3Y4YEHHbIC CBOMCTBA Tel W (U3NUECKUEe SBICHUS, HCIOIb3YS
dbuznyeckre BEIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI DHEPrus, KOJUYECTBO TEIUJIOTHI,
yAeNbHas TEMIOEMKOCTh BEILIECTBA, YAENbHAS TEIUIOTA IUIABJIECHUS, yJEJIbHAS TEIUIOTa
napooOpa3oBaHusl, yAelbHAs TEIJIOTa CropaHusl TOIUIMBA, KOA(M(UIMEHT MOJE3HOTrO
JICUCTBUS TEMJIOBOM MAIlIMHBI, OTHOCUTEJIbHAS BJIAKHOCTHh BO31yXa, JJEKTPUUYECKUUN
3apsij, CUJIa TOKA, JJIEKTPUUYECKOE HANPSHKEHUE, COTPOTUBIIEHNUE POBOJHUKA, YIEIIBHOE
CONPOTHBJICHUE BEILIECTBA, pad0Ta U MOIIHOCTh AJIEKTPUUECKOr0 TOKA), MPU OMUCAHUU
MPAaBWIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI HCIOIB3YEMbBIX BEIMYHH, O003HAUCHUS U
CAUHUIIBI  (U3UYECKUX BEJIMYMH, HAXOAUTh (POpMyIbl, CBS3BIBAIOIINE JAHHYIO
(GU3NYECKYIO BEIMYMHY C JPYTMMHM BEJIMYMHAMHU, CTPOUTH TpadUKd H3YyUYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJIIMUNH;



XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3MUECKHE SBJICHHS U TPOIECCHI, HCTIOIB3YS
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpUM CTPOEHUSI BEIIECTBA,
MPUHIINI CYNIEPHO3UIIUN TOJIeH (Ha KAYECTBEHHOM YPOBHE), 3aKOH COXpPaHEHUS 3apsija,
3akoH Oma nJig ydyacTka 1enu, 3akoH Jlxoyns—JIeHna, 3aKOH COXpaHEHHUs SHEPIUH,
IIPU 3TOM JaBaTh CIOBECHYIO (hOPMYJIHUPOBKY 3aKOHA U 3aIMCHIBATh €70 MAaTEMaTHUECKOE

BBIPAXKEHUE;
OOBSCHATH (PU3UYECKHE MPOLECChl U CBOMCTBA TeJll, B TOM YHCIE U B KOHTEKCTE
CUTyallnd  IPAKTUKO-OPHUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  IPUYMHHO-

CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE U3 1—2 JOrMUeCcKUX I1aroB ¢ onopoil Ha 1-2
U3YYCHHBIX  CBOMCTBa  (DU3MUECKUX  SIBICHHUN, (UINYECKUX  3aKOHOB WU
3aKOHOMEPHOCTEH;

pemarby pacu€THele 3aAaud B 2—3 JEHCTBUS, UCHOJb3Ys 3aKOHbI U (OPMYJIBI,
CBA3BIBAIOIIME (PM3MUECKUE BEIMUYHUHBI: HA OCHOBE aHAJIN3a YCIOBUSA 3a/1a4M 3allUChIBATh
KpaTKO€ YCJOBME, BBISBIATH HEAOCTATOK JAHHBIX ISl PELIEHUS 3aJauyd, BBHIOMPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl €€ PEIICHMS], IPOBOJIUTh PACUETHI M CPABHUBATH
MOJIyYeHHOE 3HaU€HHE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JTAHHBIMU;

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEHIUTh MpPH MOMOLIM (U3HYECKUX
METOJIOB,  HCHOJIb3Ysd  OIIMCAHUE  HCCIEAOBAaHMSA,  BBUACHATH  INPOBEPSIEMOE
[IPEIIIONI0KEHNE, OLECHUBATh IIPABUWIBHOCTH IIOPSAAKA IIPOBENCHUA UCCIEN0BAHUS,
JI€JIaTh BBIBOJIBL;

MPOBOJIUTH OMNBITHI MO HAOIIOACHUIO (PU3NYECKUX SABJICHUA WIH (U3HYECKUX
CBOMCTB Ten (KanWUISIPHBIE SIBICHUS, 3aBUCUMOCTb JIaBJICHUs BO3/yXa OT €ro o0béMa,
TEMIIEpaTypbl, CKOPOCTHU IIpoLlecca OCThIBAHUS U HArpEBaHUsA IIPU U3IyUYEHUU OT LBETA
U3ydame  (IOTJIOIIAKOIIe)  MOBEPXHOCTH, CKOPOCTh  MCHAPEHUS  BOJBI
OT TEMIIepaTypbl >KUAKOCTH M IUIOLAAU €€ IIOBEPXHOCTH, DIIEKTpU3ALUs TEIl H
B3aMMOJICHCTBUE DJIEKTPUUECKUX 3apsiA0B, B3aWMOJCHCTBUE IMOCTOSHHBIX MarHUTOB,
BU3yaJIM3allMsl MarHUTHBIX TOJIEW ITOCTOSHHBIX MAarHUTOB, JEUCTBUSA MArHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM, CBOMCTBA DJEKTPOMATHWUTA, CBOWCTBA JJIEKTPOJBUTATEINS
IOCTOSTHHOTO TOKa): (OpMYyJIUPOBAaTh MPOBEPSEMbIE MPEANONIOKEHHUS, COOUpPATh
YCTaHOBKY U3 MPEAJI0KEHHOT0 000py10BaHusl, OIMCHIBATh XO/1 OTbITa U (POPMYITUPOBATH
BBIBO/IbI;

BBIIIOJIHATD IPSAMBIE M3MEPEHUSA TEMIEPATypbl, OTHOCUTEIBHOM BIIAXXHOCTHU
BO3/lyXa, CUJIbl TOKA, HANpPsDKEHHsS C MCIOJIb30BAHMEM AHAJIOTOBBIX IMPUOOPOB U
JATYMKOB (PU3MYECKUX BEIMYMH, CPAaBHUBATH pE3YyJbTaThl H3MEPEHHU C Yy4ETOM
3aIaHHON a0COJIFOTHOM TTOTPEINTHOCTH;

POBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYMHBI OT APYron
C HCMOJB30BAHUEM MPSAMBIX M3MEPEHUI (3aBUCHUMOCTb COINPOTHUBIICHHS MPOBOJIHUKA
OT €ro JUIMHBI, IUIOIIAJAH IIOIIEPEYHOr0 CEUYCHUS U YIEIBHOTO CONPOTUBIICHUS BEILIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, UAYLIEr0 Yepe3 MPOBOAHUK, OT HAIPSKEHUS HAa MPOBOJIHUKE,
UCCJIEIOBAHUE TIOCJIEA0BATEILHOIO W MapajUIeIbHOTO COEIUHEHUU MPOBOJIHUKOB):
IUIAaHUPOBATh HCCIEIOBAaHUE, COOMPaTh YCTAHOBKY M BBINOJIHATH MU3MEPEHUS, CIENys



peIIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3yJbTaThl MOTYYEHHOW 3aBUCUMOCTH B BUJE
TabnuIl ¥ rpaduKOB, Je1aTh BHIBOJIBI MO PE3YJIbTATAM MCCIIEIOBAHUS;

MPOBOANTH KOCBEHHBIC U3MEPEHHS (PU3NUECKUX BEIMUUH (yAETbHAS TETNIOEMKOCTD
BEI[ECTBA, COMPOTUBJICHUE MPOBOJHMUKA, PaO0OTa U MOIIHOCTH SJECKTPUUYECKOTO TOKA):
IUIAaHUPOBATh U3MEPEHHUs, COOUpaTh SKCHEPUMEHTAIBHYIO YCTaHOBKY, CIEIys
PEJI0KEHHONW UHCTPYKIUMHU, U BBIYUCIISATH 3HAUCHHUE BEJINYNHBI,

coONo/IaTh MpaBWJia TEXHUKU OE€30MacHOCTH IMpU padoTre ¢ J1abopaTOpHBIM
obopynoBaHUEM;

XapaKTepU30BaTh MPUHIUIBI ACUCTBHUS HM3YYCHHBIX NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOpOM Ha MX OMUCaHUs (B TOM 4YHUCJE: CUCTEMa OTOILICHHUS JIOMOB,
TUTPOMETp, TapoBas TypOMHA, aMIEpPMETpP, BOJBTMETP, CUETUYHK AIEKTPHUUECKOU
OHEPTUH, DIEKTPOOCBETUTENIbHbIC MPUOOPHI, HArpeBaTEIbHBIE AIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUUECKUE MNPEAOXPAHUTENH, 3SJIECKTPOMArHUT, 3JIEKTPOABUIATENb
IOCTOSIHHOTO TOKA), HWCIHOJIb3ysl 3HaHUs O CBOWMCTBAX (DU3MUECKUX SBICHUH U
HeoO0XouMble (PU3NUYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U H3MEPUTENIbHbIE HPUOOPHI
10 CXEMaM U CXEMATUYHBIM PUCYHKaM (3KUJIKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETp, JIBUraTellb BHYTPEHHETO CrOpPaHHUs, 3JEKTPOCKOI, PEOCTaT), COCTABIAThH
CXEMBbI JIEKTPUYECKUX LIETENW C MOCIeN0BAaTEIbHBIM U MapajuleIbHBIM COCAMHEHUEM
3JIEMEHTOB, pa3jnyas ycJI0BHbIE 0003HAUECHUSI SJIEMEHTOB 3JIEKTPUUECKUX LIETICH;

OPUBOIAUTH MPUMEPHl (HAXOAUTh HH(OPMALMIO O MPUMEPAX) MNPAKTUYECKOTO
UCIOJIb30BaHUsl (PU3MYECKUMX 3HAHUI B TMOBCEIHEBHOM KH3HU Uil OOecredeHus
0€30MacHOCTH MPU 00paIlleHUH C TPUOOpaMH U TEXHUYECKUMHU YCTPOMCTBaMU, COXPAaHEHUS
3JI0POBBS U COOTIO/IEHHSI HOPM 3KOJIOTUUECKOTO MOBEICHUS B OKPYIKalOIIEH cpee;

OCYIIECTBIIATh MOUCK HH(pOpMmanmu (u3nYecKoro conaepkanus B HWHrepHere,
Ha OCHOBE UMEIOUINXCS 3HAHWH M MYTEM CpPaBHEHUS JOTOJHUTEIbHBIX HMCTOYHHUKOB
BBIICTISATE HMH(OpMaNNIo, KOTOpas SBISETCS NPOTHBOPEYUBONM WM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIIONIb30BaTh MPH  BBIIIOJIHEHUU YYEOHBIX 3aJaHUN  HAYYHO-TIOMYJIAPHYIO
auTepaTypy (U3HUECKOTO COACpX aHUs, CHPaBOYHBIE MAaTEepUANbl, PECYpPChl CETU
Wutepuer, Bnaaerb nNpuéMaMd KOHCIIEKTHPOBAHHMS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIKU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

Co37]aBaTh COOCTBEHHbIE MUCHbMEHHBIE U KPATKHE YCTHBIE COOOIIEHMS, 00001mas
UHPOPMAITMI0 M3 HECKOJBKUX HCTOYHUKOB (PHU3UYECKOTO COJEP)KaHUs, B TOM YHCIE
nyOMMYHO  TPEACTABIATH  PE3yNbTaThl  MPOSKTHOW WM  HCCIEI0BATEIbCKON
JESTEIIbHOCTH, TIPH 3TOM TPaMOTHO WCIOJB30BaTh M3YyUCHHBIM MOHATHIHBIN ammapaT
Kypca (hU3HUKH, COMTPOBOXK/IATh BBHICTYIUICHHUE TIPE3CHTAIINEH;

IpU BBITIOJIHEHUU Y4YEOHBIX MPOCKTOB M HCCIEAOBAHUN (PU3MUECKHX MPOIECCOB
pacripenensaTh 00s3aHHOCTH B TPYIIE B COOTBETCTBUU C TOCTABIICHHBIMH 3a/Ja4aMH,
CIETUTh 3a BBHIMOJHCHHEM IUIaHA JEHCTBUH W KOPPEKTHPOBATH €ro, aJaeKBAaTHO
OIICHWBATh  COOCTBEHHBIM BKJIAJ B  JIEATEIBHOCTH  TPYIIbI, BBICTPAUBATh
KOMMYHHKATHBHOE B3aUMOICHCTBHE, TIPOSBIISS TOTOBHOCTh pa3pemiaTb KOH(QIUKTHI.



K koHiy oOyuenus B 9 kjacce mpeIMeTHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCSI YMEHUI:

WCIIOJIh30BaTh TOHATHUS: CHCTEMa OTCYETa, MaTepuaibHas TOYKA, TPACKTOPHS,
OTHOCUTEIHLHOCTh MEXaHWYECKOTO ABMXKEHUS, nedopmarus (ymnpyras, miacTHIecKas),
TpPEeHHE, IIEHTPOCTPEMHUTEIFHOE YCKOPEHHUE, HEBECOMOCTh U TIEPETPY3KH, IICHTP TSHKECTH,
abCOJIIOTHO TBEPJIIOE TEJIO, LIEHTP TSKECTH TBEPIOTO Tesia, PAaBHOBECUE, MEXAaHUUYECKHE
KOJIeOaHMS U BOJIHBI, 3BYK, HH(PPA3BYK U YIBTPA3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IITKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1alIbHO30PKOCTbh, CIIEKTPHI UCITYCKaHUS
U TIOTJIONIEHUs, anbda-, 0eTa- 1 raMMa-U3JIy4eHUs, U30TOIbI, siJIepHAas SHEPTeTHUKA;

pasznuyaTh SBJICHHS (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEWHOE JIBIKCHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUXKEHUE, CBOOOTHOE MaJIEHHUE T, pABHOMEPHOE
JIBIDKEHWE TI0 OKPY)KHOCTH, B3aUMOJCHCTBHE TEJI, PEAKTUBHOE JBWKCHHE,
KoJjebaTenbHOe JIBIDKEHHE (3aTyXalllre W BBIHYXJACHHbIC KOjeOaHUs), pE30HAHC,
BOJIHOBOE JIBUKCHHE, OTPAKEHUE 3BYKa, MPSMOJIMHEITHOE PacpOCTpaHEHHUE, OTPAKEHUE
Y MIPEJIOMJIEHUE CBETA, TIOJTHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JIOKEHHE OEI0ro cBeTa
B CHEKTP M CJIOXKEHUE CIEKTPaJIbHBIX IIBETOB, IUCIEPCHs CBETa, E€CTECTBEHHAs
PagoOaKTUBHOCTh, BOBHUKHOBEHHUE JIMHEHYATOTO CIIEKTPa U3ITYICHHS) TI0 OMTUCAHUIO UX
XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB, IEMOHCTPHPYIONIUX JaHHOE (PU3NUIECKOE
SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE N3YUYEHHBIX (PU3MUECKHUX SBJICHUNA B OKPYKAIOIIEM MUPE
(B TOM uucie Gpu3ndYecKre sIBJICHUS B MIPUPOJIE: MPUIUBLI U OTJIHUBBI, IBHKCHHUE TIJIAHET
CoNHEYHOH CHCTEMBI, pEaKTHBHOE JIBIIKEHUE JKUBBIX OPTAaHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMH, 3EMIICTPSICEHHE, CEMCMHYECKUE BOJHBI, I[yHAMH, 01XO, IIBETa Te,
ONTHYECKUE  SIBJIEHUS B  MpUpoJe, OMOJOTUYECKOe  JEHCTBUE  BHIMMOTO,
yIbTPadUOJIECTOBOTO M PEHTTEHOBCKOTO H3JyYEHUM, €CTECTBEHHBIM paguOaKTUBHBIN
¢$hoH, KOCMHYECKHE JTyUd, PATUOAKTUBHOE U3IIyYCHHE MPUPOTHBIX MUHEPAJIOB, ACHCTBUE
PAIMOAKTUBHBIX H3IYYEHUH Ha OpPraHu3M 4YeJlOoBeKa), MPU DJTOM MEPEBOIUTH
MPAKTUYECKYIO 3a7ady B y4eOHYIO, BBIICIATH CYIICCTBEHHBIC CBOMCTBA (TIPU3HAKH)
bU3HYeCKUX SBJICHHUI;

OMKCHIBATh HW3YYCHHBIC CBOWCTBA Tl H (U3UYECCKUE SIBICHHS, WCIOJIB3YSI
bu3nueckue BEIMYMHBI (CPEAHsSs 1 MTHOBEHHAs CKOPOCTh Tejia MPU HEPAaBHOMEPHOM
JBIDKEHUHU, YCKOPEHHUE, MepeMeleHue, MyTh, YIioBas CKOPOCTh, CHJIa TPEHHUS, CHIIA
YIPYTOCTH, CUJIa TSHKECTH, YCKOPEHHE CBOOOIHOTO MajCHMsI, BEC Teja, UMITYJIbC Tena,
UMITYJIBC CHJIBI, MEXaHWUYECKass padoTa WU MOIIHOCTh, MOTCHIMATbHAS JHEPTUS Tela,
MOTHSATOTO HaJ TOBEPXHOCTBHIO 3€MJIM, TOTCHIIMAJIbHAS JHEPTHUS CXKATON TPYKUHBI,
KHHETHYCCKas SHEPTHS, MOJTHAs MEXaHW4YeCKast SHEPT s, IEPUOJT U YacTOTa KOJIcOaHHiA,
JUTMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA, CKOPOCTh CBETa, IOKa3aTelb
NIPEIIOMJICHUST CPENIbl), MPU OMMCAHWUU TPABUIBHO TPAKTOBATh (DU3WUCCKUNA CMBICIT
UCIIOJIb3yeMbIX BEJIMYWH, 0003HAUCHUS W CAVMHUIBI (PU3NUYECKUX BEJIMYWH, HAXOJUTh
bopMyIIbl, CBS3BIBAIONINE JMAHHYIO (U3UYECKYI0 BEIMYHMHY C JIPYTUMU BEJIMYMHAMM,
CTPOUTH IPaPUKH U3YUECHHBIX 3aBUCUMOCTEH (PU3NUECKHUX BEITUYHH;



XapaKTepU30BaTh CBOMCTBA TeJ, (hU3MUECKHUE SIBJICHHUSI W MPOIECCHI, HCIOJIb3Ys
3aKOH COXPaHEHUsS! PHEPTUH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHIIMII CYNEPHO3UIIUU
CWJI, TPUHIMI OTHOCHUTENbHOCTU [‘amuies, 3axkoHbl HbIOTOHA, 3aKOH COXpaHEHUSs
UMITYJIbCA, 3aKOHBI OTPAKEHUS U MPEIOMIIEHUS CBETA, 3aKOHBI COXPAaHEHHUS 3apsS0BOrO
U MacCoOBOTO 4YHCENl MpH SACPHBIX peaKIUsX, I[pU OTOM [1aBaTh CIIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3aITUCHIBATH €r0 MAaTEMATUYECKOE BhIPAYKEHUE;

OOBSCHATH (PU3UUECKHE MPOIECChl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallMil  MPakTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BbIABIATh  IPUYMHHO-
CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JOTMYECKHX IIaroB ¢ OMopoil Ha 2—3
U3YYECHHBIX  CBOMCTBa  (U3MUECKUX  SIBICHHUN, (UINYECKUX  3aKOHOB WU
3aKOHOMEPHOCTEH;

pemarh pacuéTHbIC 3amadydl (ONMUpPAIONIUMECs Ha CHCTeMy W3 2—3 ypaBHCHHN),
UCTIONB3YSl 3aKOHBI U (DOPMYIBI, CBSI3BIBAIONINE (PU3NYCCKUE BEIUYUHBL: HA OCHOBE
aHaJlM3a yCJIOBUS 3a/layMl 3alUCBIBATh KPAaTKOE YCJIOBHE, BBISABIATH HEIOCTAIOIINE WU
U30BITOYHbIE JaHHBIE, BHIOMPATh 3aKOHBI M (DOPMYJIbI, HEOOXOAMMBIE IJI PELICHUs,
MIPOBOJUTD PACUYETHI M OLICHUBATH PEATUCTUIHOCTD MOTYYCHHOTO 3HaYCHHS (PU3NIeCKO
BEJIMYMHBI,

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOYKHO PEHIUTh MPH MOMOLIM (U3UYECKUX
METO/IOB,  WCIOJNb3ysl  ONHCAaHWUE  MUCCIENOBAaHUS,  BBIAEHATH  IPOBEPAEMOE
NPEINONIOKEHNE, OIEHUBATh TMPABUIBHOCTh TIOPSAKA TPOBEACHUS HCCIETOBAHMUS,
JIeJ1aTh BBIBOJIbI, UHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOACHUN U OIIBITOB;

IPOBOJAUTH OMNBITHI MO HAOMIOACHUIO (PU3MYECKUX SIBICHUM WIH (PU3NUECKUX
CBOMCTB Ten (M3yueHUEe BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHMsI SHEPTHH,
3aBHCHMOCTH Mepro/ia KoJeOaHui MPYKUHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH
OpYXKUHBl M HE3aBUCUMOCTb OT AaMIUIMTYAbl MaJlbIX KoJieOaHUM, MpsIMOJUHEIHOe
pacnpocTpaHEHUE CBETa, pa3jokKeHHe OeNoro cBeTa B CIEKTpP, M3yUY€HUE CBOMCTB
M300pakeHus B TUIOCKOM 3€pKajie U CBOMCTB M300pa)keHUs IpeameTa B coOuparoien
JUH3e, HAOII0CHUE CIIOIIHBIX U JIMHEWYaThIX CIIEKTPOB MU3JIyUYEHHs): CAMOCTOSITENIbHO
coOupaTh YCTaHOBKY U3 U30BITOUHOTO HAOOpa 000Py0BaHUS, OMTUCHIBATH XOJI OIBITA U
€ro pe3yNbTaThl, (HOPMYITHPOBATH BHIBOIBL;

IPOBOJAUTH IPU HEOOXOJUMOCTH CEPUIO MPSIMBIX U3MEPEHUMN, OINpENeNsis cpeHee
3HAUYCHHE U3MepsSIeMOil BeNWYUHBI ((POKYCHOE pPACCTOSHHE COOHMPAIOIICH JIMH3BI),
000CHOBBIBATh BBIOOP criocoba u3MepeHus (M3MepUTENLHOTO Mprudopa);

MIPOBOAMTD UCCIIEIOBAaHUE 3aBUCUMOCTEN (PU3NYECKUX BETMUMH C UCIIOJIb30BAaHUEM
OPSIMBIX U3MEPEHUH (3aBUCUMOCTD IyTH OT BPEMEHHU MIPH PaBHOYCKOPEHHOM JBU)KCHUU
0e3 Ha4YaJIbHOM CKOPOCTH, Mepuoja KojieOaHU MaTEMaTUYE€CKOrO0 MAasTHUKA OT JJIMHbI
HUTH, 3aBUCUMOCTH yIJIa OTpPaKeHHMsI CBeTa OT YIJIa MaJCHUA W YIJia IPeJOMIICHUS
OT yIJia NajieHus1): MJIaHUPOBATh UCCIIEI0BAHUE, CAMOCTOSITEILHO COOMPaTh YCTAaHOBKY,
(¢uKCHpOBaTh PE3yNbTATHl MOTYYCHHONW 3aBHCHUMOCTH (U3NYECKUX BEIWYMH B BUJC
TabJIUI ¥ TpauKOB, A€TIaTh BBIBOBI IO PE3yIbTaTaM HCCIEA0BAHNUS;



MPOBOANTH KOCBEHHBbIE M3MEPEHUS (U3MYECKUX BEIUYUH (CPEAHSsI CKOPOCTh U
YCKOpEHHE Tejla MPU PaBHOYCKOPEHHOM JBUKEHUHU, YCKOPEHHE CBOOOJHOTO MaJICHUS,
AKECTKOCTh MPYKUHBI, KOXQ(UIMEHT TPEHHUs CKOJIbKEHHUS, MEXaHW4eckas padoTa H
MOIIIHOCTb, YaCTOTA U MEPUO]I KOJIeOaHNI MaTeMaTHIECKOTO U MPY>KUHHOTO MassTHUKOB,
ONTHYECKAsI CUJjIa COOMpAIOIIEH JIMH3bI, PATMOAKTUBHBIN (DOH): TUTAHUPOBATH U3MEPEHUS,
coOMpaTh 3KCHEPUMEHTAIBHYIO YCTAHOBKY U  BBINOJHATH H3MEPEHUS, CIEAys
MPEIVIOKEHHOW WHCTPYKIMU, BBIYUCIATh 3HAYEHHWE BEJIWYHMHBI W aHAJIU3UPOBATH
MOJIYYEHHBIE PE3YJIBTATHI C YUETOM 3aJJaHHOM MTOTPEIIHOCTH U3MEPEHHUI;

coONo/IaTh MpaBWJIa TEXHUKU OE30MacCHOCTH IMpU padore ¢ J1abopaTOpHBIM
obopynoBaHuEM;

pazauyaTh OCHOBHBIE IPU3HAKH M3YYEHHBIX (PU3HUECKUX MOJENEH: MaTepralbHAs
TOYKa, AO0COJIOTHO TBEPJOE TEJIO, TOUYCUYHBIM HCTOYHUK CBETa, Jy4, TOHKAas JIMH3A,
IUTAaHETApHAsI MOJIENb aTOMA, HYKJIOHHAs! MOJIENIb aTOMHOTO $1pa;

XapaKTepU30BaTh NPUHIUIBI ACHCTBUS HU3YYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOPON Ha UX ONMMCAHUA (B TOM YMCIIE: CIMIOMETP, JaTYUKH MOJIOKEHUS,
pacCTOsIHUS U YCKOPEHUs, paKeTa, 3XO0JIOT, OUKH, IEPUCKOI, (poToanmnapar, ONTUYECKUE
CBETOBOJIbI, CHEKTPOCKOIl, JO3UMETp, Kamepa BuibcoHa), HUCHONB3Yys 3HaHUSA
0 CBOMCTBaX (PM3HYECKUX SBJIICHUNA U HEOOXOAUMbIE (DU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMATHYHBIE PHCYHKHM HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTUYECKUX MPOLECCOB MPU PELICHUU
y4€OHO-IPAKTUYECKUX 3a/1ady, ONTHYECKUE CXEMbI Uil MOCTPOEHUs H300paxeHui
B IUIOCKOM 3€pKajie U COOMparoIien JTUH3E;

OPUBOJAUTH MpPUMEPHl (HAXOAUTH WH(GOPMALMIO O MNpHUMEpax) MNPaKTUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUW B TOBCEIHEBHOW >KU3HU HJisi OOecnedeHus
Oe3omacHOCTH TMpu oOOpalieHuu C NOpudopaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHUs 3710POBbs U COOJIIO/IEHNS HOPM KOJIOTMYECKOT0 MOBEJICHUS B OKPYKaIoLIeh
cpene;

OCYIIECTBIIATh MOUCK HH(popManuu Qundeckoro cojepxkanuss B HMHTepHere,
CaMOCTOSITENIbHO (POpMYJIMPYs] TOMCKOBBIM 3ampoc, HAXOAUTh IyTH OMNpPEIETICHUS
JIOCTOBEPHOCTH TOJY4YEHHOM HWH(POpMalMd Ha OCHOBE MMEIOIIUXCS 3HAHUU W
JOTIOJTHUTENBHBIX UICTOYHUKOB;

WCIIOJIb30BaTh TPHU  BBIMIOJIHEHUM Y4YE€OHBIX 3alaHUil  HAyYHO-TOMYJISIPHYIO
auTepaTypy (U3MUECKOTO COAEpX aHHs, CIPAaBOYHBIE MaTepUalbl, PECypChbl CETU
WuTepHer, BiageTh NpuéMaMu KOHCIIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHUS
uH(OpMAIUU U3 OJTHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

co3/laBaTb COOCTBEHHbIE MHCbMEHHbIE U YCTHBIE COOOIICHHS Ha OCHOBE
uH(pOpMaIMl M3 HECKOJbKUX HMCTOYHUKOB (DU3UYECKOTO COAEpKaHUS, MYOIMYHO
IPEICTABIAT PE3YyJbTaThl IPOEKTHON W UCCIIE0BATENBCKON AEATENBHOCTH, IPU 3TOM
rPAMOTHO MCIIOJIb30BaTh MW3YYEHHBIM IMOHATUWHBIA amIapar M3y4aeMoro paszesa
GU3MKM W COMPOBOXIATh BBICTYIUIGHHWE TMpPE3EHTAIMel ¢ yd€ToM OCOOEHHOCTEH
ayJIUTOPUH CBEPCTHHUKOB.
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