MYHULIUTTAJILHOE BIOJDKETHOE OBIIIEOBPA30OBATEJILHOE YUPEXJIEHUE
YHEBHO-BOCHHTATEHBHBIVI KOMIUIEKC
«LIKOJIbHASI AKAJIEMHWSI UMEHHW MAJIbLIEBA AJIEKCAHJIPA UBAHOBHUYA»
OPOJIA BAXUUCAPAM PECITYBJIMKH KPbIM

[MTPUHATO YTBEPXJIAIO
neparoruueckuii coser MBOY Jupextop MBOY YBK
VBK «lllkonbHas akaaeMusi H [HionbHas akaeMus

uM. Manbuena A.M.»

= “w/Manbuesa AU»
(npotokon ot 30.08.2024 Ne 12) \%

H.H. Mapbinuy

1o pusuxe

Knace 7-9

Bcero yacoB 238

KoIM4ecTBO YacOB B HEJEMIO 7 KII. — 2 4aca, 8 k. — 2 yaca, 9 k1. — 3 yaca

CocTaBlieHa B COOTBETCTBHHM C mporpammoii: denepajabHast paboyasi mporpaMma OCHOBHOI'O
obmero obpaszoanus. PuzHka (6a3oBbIil  YpOBEHb), IS 7-9 knaccoB 00pa3oBaTEJbHBIX
opranmsamuii: ®TBHY «HCTHTYT CTpaTerHn pasBuTHS o6pazosanns». Mocksa - 2023

Vuebunk: Ousuka 7 Kiaace: 6a30Bblii ypoBeHb: y4eOHHK / I.M. Iépeimkun, A.W. Usanos. — 3-¢
u3., nepepad. — Mocksa: [Ipocsemenue, 2023

VueGunk: ®u3muka 8 Kiace: 6a30Bblil ypoBeHb: y4eOHHK / U.M. [léppimxun, A.W. UBanos. — 4-¢
u3., crepeorunnoe — Mocksa: IIpocsemenue, 2024

Vyebroe nocobue: @u3nka 9 kiaace: yued. aius odmeodpazosar. opranmsaumii / 0.®. Kabapaun.
— M. : IIpocBemenne, 2021

Vuurens (WM TpyIa yaurenei):
Oavumust Ocunosa

Nwms Maiis

OtuecTBO BaagumupoBHa
Kareropus Bbicmas

Crax paGotbl 29 jer

PACCMOTPEHO COI'JIACOBAHO
LIKOIbHBIM METOAWYECKMM 00bEIHHEHHEM 3amecTuTeb AupekTopa no YBP
(nporokon ot 27.08.2024 Ne4) MBOYVY YBK «lllkonpHas akaaeMus

um.Manbuesa A.U.»
Z_ /Kocenko B.E./
29.08.2024 r.

r. baxuucapait
2024 r.



INOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢u3KMKe Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs COCTaBICHA HAa OCHOBE
MOJIOKEHUN U TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUS Ha 6a30BOM YPOBHE OCHOBHOM 00pa3oBaTeIbHOU
nporpammsl, nipeactaBieHHbx B PI'OC OO0, a takxke ¢ yuétoMm (denepanbHO paboueit mporpaMMbl
Bocniutanus u KoHuenimu npenonaBanus yueOHoro npeamera «Pu3nkay.

Conepxanue mporpammbl 10 (U3MKE HANpaBiIeHO Ha (OPMUPOBAHUE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH OOYYaroIIMXCS M OpraHU3aluio H3ydeHuss (U3MKU Ha JeATeIbHOCTHOW ocHOBe. B
porpaMMe Mo (pU3MKe YUUTHIBAIOTCS BO3ZMOXHOCTH y4eOHOIO MpeaMeTa B pealu3aluu TpeOoBaHuN
OI'OC OOO kK mIaHUPYEMBIM JINYHOCTHBIM M METAIlpeIMETHBIM pe3ysbTaTaM OOY4EHHs, a TakkKe
MEXITPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOILIEro
oOpa3oBaHHs.

[IporpaMmma mo ¢usMKe ycTaHaBIWMBaeT pachpeielieHue ydeOHOro marepuala Mo Tojam
o0y4eHus (1o Kjlaccam), MpeaaraeT MPUMEPHYIO MOCIEI0BATEILHOCTh H3yUCHUS TE€M, OCHOBAaHHYIO
HAa JIOTUKE Pa3BUTHUS NIPEIMETHOTO COAECPKAHUS U yUETE BO3PACTHBIX OCOOCHHOCTEN 00yUaroIIuXcs.
[IporpamMma 1o ¢usrke pazpaboTaHa C ETbI0 OKa3aHUS METOIUYECKON MOMOIIY YUUTENIO B CO3AaHUU
paboueii MporpaMMebl MO y4eOHOMY MPEAMETY.
®duszuka ABISETCS CUCTEMOOOPa3yIOIIUM JUIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX IPEIMETOB, MOCKOJIBKY
(dbu3MYecKrue 3aKOHBI JIEKAT B OCHOBE MPOILIECCOB M SIBJICHHM, M3ydyaeMbIX XHWMHEH, OMOJIOTHEH,
acTpoHOMHEH M (u3ndeckol reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAyYHYIO KapTHHY MHDA,
IpeocTaBisgeT Haubosee siCHble 00pa3libl MPUMEHEHUSI HAyYHOTO METO/1a MO3HaHMsl, TO €CTh crocola
MIOJIy4EHUs JOCTOBEPHBIX 3HAHUN O MHUPpE.

OpHa W3 IIaBHBIX 33/a4 (U3NYECKOro 0Opa3oBaHUs B CTPYKType OOIIEero oO0pa3oBaHUsS COCTOUT B
(hOpMUPOBAHUM €CTECTBEHHOHAYYHOM IPaMOTHOCTH U MHTEpeca K HayKe y 00yJarommxcs.
N3yuenne ¢pu3nku Ha 6a30BOM ypOBHE MpPEIIoiaraeT OBJIAJCHUE CIEAYIOIIMMU KOMIIETEHTHOCTSAMH,
XapaKTEepU3YIOIIUMH €CTECTBEHHOHAYUYHYIO TPAaMOTHOCTD:

e HAyYHO OOBSCHATH SIBJICHUS;

e OLIEHUBATh M IOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHUS;

e MHTEpPIPETUPOBATH JaHHBIE M MCIOJb30BaTh HAy4yHbIE JO0Ka3aTeIbCTBA JUISl IOJIyYEHUs

BBIBOJIOB.

Henu nzydyenust Gpu3uku Ha ypoBHE OCHOBHOTO 00IIIero oopa3oBaHus onpenenaeHsl B Konmenmun
npenofaBaHus yueOHoro mnpeamera «®Pusuka» B 00pa3oBaTeNbHbIX oOpranuzanusx Poccuiickoit
denepanyy, pealu3yOIIMX OCHOBHBIE 00IIe00pa3oBaTeNbHBIE IPOrPaMMbl,  YTBEPKIEHHON
pemenriem Komnernu MunuctepctBa npocsemienust Poccuiickoit @enepanuu (mpoTokoi oT 3 aekadps
2019 r. Ne [TK4BH).

eaun uzyvyenusi pu3nKu:



npuoOpeTeHne HMHTEpeca M CTPeMIICHHsS OOYYalomUXCs K HayyHOMY H3YYEHHIO TNPHPOJIBI,
Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3sBUTHE  MpPEACTaBIEHUH O  HAaydyHOM  MeToJe IOo3HaHuiA U (popmupoBaHue
HCCIJIEIOBATEIBbCKOIO OTHOIICHHS K OKPYXKAIOLIUM SIBICHUSM;

(opMHUpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK Pe3ysibTaTa U3y4eHUsI OCHOB CTPOCHHS MaTepUHU
1 pyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

(dbopMHpOBaHKE MPEACTABICHUN O POJIU (PU3MKHU Ul PA3BUTHUSA APYIMX €CTECTBEHHBIX HAyK,
TEXHHUKHU U TEXHOJIOTUH;

pa3BUTHE MPEICTABICHUI 0 BO3MOXKHBIX chepax Oyaymiel mpodhecCHoHATBbHON NesTeTbHOCTH,

CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JAIbHEHIIIEMY O0yYEHHIO B TOM HAIllpPaBJICHUH.

HOCTI/I)KeHI/Ie 9THUX ueneﬁ InporpaMmsbl 110 Cl)I/I3I/IKe Ha YPOBHE OCHOBHOTI'O 0611161"0 O6pa30BaHI/IH

obOecreunBaeTcs pCLICHUEM CICAYIOIUX 3aday4:

npuoOpeTeHne 3HaHUM O JMCKPETHOM CTPOCHHU BEIIECTBA, O MEXAHWYECKHUX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

IpUOOpeTeHue yMEHUH ONUCHIBaTh U OOBSICHATh (PU3MUECKUE SBICHHS C MCIIOJIb30BaHHEM
MIOJTyYEHHBIX 3HAHUIA;

OCBOEHHE METOJIOB PEUICHUS MPOCTEUIINX pacYETHBIX 3a/1a4 C MCIOIb30BaHUEM (PU3NUYECKUX
MOJIeNIeH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7ay;

pa3BUTHE YMEHMH HaON0JaTh NPHUPOJHBIE SBICHHUS M BBINOJIHATH OMBITHI, JaOOpaTOpHBIE
paloThI U HKCIIEpUMEHTANIbHBIE UCCIIE0BAHMS C UCTIOJIb30BAHUEM U3MEPUTENBHBIX PHOOPOB;
OocBOeHME TMpUEMOB paboThl ¢ HHPOpMaNMed (U3NYECKOTO COJAEp)KaHUs, BKIHOYAs
MH(OPMALIMI0O O COBPEMEHHBIX NOCTHKEHUSX (U3MKH, aHAJM3 U KPUTHYECKOE OLECHUBAaHUE
nH(popMaLuu;

3HaKOMCTBO cO cepamu NpodecCHOHATBLHON NeATENbHOCTH, CBS3aHHBIMU C (DU3MKON, H

COBPCMCHHBIMU TCXHOJIOTUSAMH, OCHOBAHHBIMH HAa JOCTUKCHUAX (I)I/I3I/I‘-ICCKOI71 HAyKH.

Ha wusyuyenue ¢usuku (0a30Bblii YpOBeHb) Ha YPOBHE OCHOBHOI0 001Iero oOpa3oBaHUs

oTrBoauTCA 238 yacoB: B 7 KJi1acce — 68 yacos (2 yaca B Helel110), B 8 kjacce — 68 yacos (2 yaca B

Hexen), B 9 kiaacce — 102 yaca (3 yaca B He1eJ10).

[Ipennaraemelii B mporpamme 1o (U3MKE MepeyeHb J1a00paTOPHBIX pabOT M OMBITOB HOCUT

pEKOMEHIaTeNIbHBIN XapaKTep, YUUTENb JeIaeT BbIOOp MpoBeAeHUsI 1a00paTOPHBIX pabOT U OMBITOB C

YQéTOM HHAUBUAYAJIbHBIX ocoOeHHOCTEH 06yqa10u11/1xc;1, CIIMCKa OSKCIICPUMCHTAJIbHBIX SaﬂaHHﬁ,

IpeJUlaraeéMbIX B paMKaxX OCHOBHOT'O TOCY/IapCTBEHHOT'O SK3aMeHa 1o (pu3mke.
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COILEPKAHUE OBYYEHUSA

7 KJIACC
Pa3znes 1. ®u3uka u e€ poJib B MO3HAHUU OKPYKAKILET0 MUPA.
®uzuka — Hayka o npupoae. SABneHus npupoisl. OU3NUECKUe SIBICHUS: MEXaHUYECKUE, TEIUIOBBIE,
3JIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.
Odusnyeckue BenuuuHbL. M3mepenue (usmveckux BenmuuuH. Pusnyeckue npubopsl. [lorpentHocts
n3MepeHuil. MexayHapoaHasi CuCTeMa eIMHULL.
Kak ¢usuka u gpyrue ecrecTBeHHble HAyKd M3y4yalOT NPUPOAY. EcTecTBEeHHOHAY4HBI METOA
MO3HAHUS: HAOJIIOACHHUE, MMOCTAHOBKA HAYYHOTO BOIPOCA, BBIIBIKECHUE THUIOTE3, IKCIEPUMEHT II0
MPOBEpPKE THUIIOTE3, OOBsCHEHWE HaOmomaeMoro sBieHUs. OnucaHue (U3HYECKUX SBICHUH C
IIOMOILIBIO MOJIENIEH.
/emoncmpayuu.

1. Mexanunueckue, TEIIOBbIE, JIEKTPUUECKHUE, MATHUTHBIC, CBETOBBIC SIBIICHUS.

2. dwusuyeckwe NPUOOPHI W TPOIEAYpa MPSMBIX H3MEPEHUN aHAIOTOBBIM M IH(DPOBBIM

puOOpOM.

Jlabopamopuusie pabomot u onvimel.

1. Onpenenenue 1EHbI A€TEHUS MIKAIBI H3MEPUTEIHLHOTO pHUOOopa.
N3mepenue paccTossHAMN.
N3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
Omnpeznenenue pa3MepoB MajbIX TeJ.

I/I3MepeHHe TEMIICPATYPHBI IPHU MMTOMOIIH JKUAKOCTHOI'O TCPMOMETPA U JaTYHUKA TEMIICPATYPHI.

o g~ w D

[IpoBenenue mcciaeaoBaHus MO MPOBEPKE TMITOTE3bI: JAIBHOCTh IOJIETA IIAPUKA, ITyHIEHHOTO
TOPU30HTAIILHO, TEM O0JIbliIe, YeM OOoJIblIe BHICOTA ITYCKa.
Pa3nea 2. IleppoHavyanbHbIe CBEICHHS 0 CTPOCHHH BeleCTBA.
CrpoeHue BellecTBa: aTOMbl M MOJEKYJbI, MX pa3mepbl. OMBITHL, 10Ka3bIBAIOIIUE JUCKPETHOE
CTPOEHHE BEILIECTBA.
JIBrkeHne 4vactull BemecTBa. CBs3b CKOPOCTH JABWXKEHUS 4YaCTHI] ¢ Temmeparypoil. bpoyHoBckoe
nBkenue, 1Mddysus. BzaumoseiicTBue yacTull BeIecTBa: MPUTHKEHUE U OTTAJIKUBAHHE.
ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOECHUE Ta30B, KUAKOCTEH M TBEPIBIX (KPUCTAIUIMYECKHX) TEN.
B3anMocBsA3p MeXay CBONCTBAMH BEHIECTB B PA3HBIX AarperaTHblX COCTOSHUAX M WX AaTOMHO-
MOJIEKYJISIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.
JHemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO ABHKEHHSL.

2. Hao6monenue nuddysun.



3.

Ha6.HIO,Z[€HI/Ie HBHGHHﬁ, 06’I>SICH$IIOH_[I/IXC5I MNPUTAKCHUEM WM OTTAJIKUBAHHUCM  YaCTUI]

BCIICCTBA.

Jlabopamopuusie pabomot u onvimel.

1.
2.
3.

OreHka 1MaMeTpa aToMa METOJIOM PSIIOB (C Ucmosib30BaHueM (pororpaduii).
OnbITHI 1O HAOTIOICHHUIO TETIOBOTO PACIIMPEHHSI TA30B.

OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TPUTSKCHHUSL.

Pa3nen 3. /IBu:xeHMe U B3auUMo/ieilicTBHE TeJl.

Mexanunueckoe nBuxeHue. PaBHomepHoe U HepaBHOMepHOe IBuxkeHHe. CkopocTh. CpenHss CKopocTh

IIPY HEPABHOMEPHOM JBUKEHUH. Pacuér myTH 1 BpeMEHH JIBUKECHUSL.

SBnenue HHCPLUH. 3aKkoH HHCPLUU. BSaHMOHeﬁCTBHG TCJI KaK HOpHUYMHA HN3MCHCHHA CKOPOCTU

JBMJKEHHMS Tell. Macca Kak MCpa HHCPTHOCTH TCJa. IInoTHOCTH BellECTBA. CBs3bp IUIOTHOCTH C

KOJIMYCCTBOM MOJICKYJI B CIUHULIC 00BEMa BCIICCTBA.

Cuna kak xapakTepucTuka B3auMoaencTBus Ten. Cuna ynpyroctu U 3akoH I'yka. M3mepenue cuibl ¢

IMOMOIIBKO TUHAMOMCTpPA. SIBneHne TATOTeHUS M cuja TshkecTH. Cuia TSHKECTH Ha APYyrux IJiaHCTax.

Bec Ttena. HeBecomocth. CrnoskeHue CHUJI, HAIIPABJICHHBIX I10 O,Z[HOI71 HpHMOﬁ. PaBHOHCﬁCTBYIOHlaH CHII.

Cuia TPCHUA. TpeHI/IC CKOJIBKCHUSA U TPCHUEC ITIOKOA. TpCHI/IC B IIpUPOAC U TCXHHUKCE.

Hemoncmpayuu.
1. HaGmroneHre MEXaHMUECKOTO JIBHKEHHS Tea.
2. VI3MepeHue CKOPOCTH MPSMOJIIMHEHHOTO IBUKEHUSI.
3. HalGnronenwue siBneHus HHEPLIUU.
4. HaOmoneHne U3MEHEHHsI CKOPOCTH IIPU B3aMMOJICHCTBUH TEI.
5. CpaBHeHME Macc MO B3aMMOJCHCTBUIO TeJl.
6. CroxeHue cujl, HalPaBJICHHBIX IO OJTHOH TPSMOIA.
Jlabopamopuwvie pabomol u onvimol.
1. OmpeneneHue CKOPOCTH paBHOMEpPHOTO JBWKEHHs (IIapuka B OIKUAKOCTH, MOJENH
AIEKTPUIECKOTO aBTOMOOMIIS U TaK Jlajee).
2. Ompepenenue cpeaHEH CKOPOCTH CKOJIBKEHUS OpycKa HITH IIapHKa 10 HAKJIOHHOH TUIOCKOCTH.
Ornpezenenue MI0OTHOCTU TBEPAOTO TeNa.
4. OmnbIThl, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh pacTsokeHus (medopmanmu) TPYKHHBI OT
MIPUIIOKEHHOMN CHUIIBI.
5. OmpITE, IEMOHCTPHPYIONIME 3aBUCHUMOCTb CHJIBI TPEHHUS CKOJBKEHUS OT Beca Tena |

XapaKkTepa CONMMPHUKACAOIIINXCA HOBCpXHOCTCfI.

Pasnen 4. /laBiieHue TBEPABIX TeJl, AKUAKOCTEH U Ta30B.

Hanenue. CriocoObl YMEHBIIICHHS M YBEIUYCHUS JaBicHus. /[aBneHue ra3za. 3aBUCUMOCTh JIaBJICHHS

raza ot 00béma, Temnepatypsl. [lepenaya napneHuss TBEPIABIMU T€IaMH, KUIKOCTSIMHU U ra3aMu. 3aKOH



[Mackans. [laeBMaTuveckue MAaIIMHBL.  3aBUCHMOCTh  JABJICHHUS JKUJKOCTH OT  TIyOWHBI
I'mapocraruueckuit mapanokc. CooOmaronirecs cocyasl. [ uapaBinyeckue MeXaHU3MBl.

Atmocdepa 3emnn u atmocepHoe napneHue. [IpuumHBI CyIeCTBOBaHHS BO3AYLIHOW OOOJIOYKH
3emmn. Ombit Toppuyennu. M3mepeHue arMochepHOTO JaBleHHS. 3aBUCUMOCTh aTMOC(HEpPHOTO
JaBJICHHS OT BBICOTHI HaJl ypoBHEM Mops. IIpubops! 11t n3MepeHus aTMOC(HEpHOTO JaBICHHS.
JleiicTBUE KMIKOCTH M raza Ha HNOrpyX€HHOE B HUX Teso. BrlTasikuBaromias (apXxumeznoBa) cuia.
3akon Apxumena. [InaBanue Ten. BoznyxomiaBanue.

Hemoncmpayuu.

3aBUCUMOCTbD JABJIEHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenada naBineHus KUIKOCTHIO U Fa30M.

CooOmaromuecs CoCybl.

I'mapasnuueckuii npecc.

[IposiBnenue nericTBUs aTMOCc(hEpHOTO aBICHHMS.

o a0~ wbhE

3aBUCHMOCTh BBITAIKHBAIONICH CHIIBI OT O0BbEMa IMOTPYKEHHOW YaCTH Tela W TUIOTHOCTH
AKUIKOCTH.
7. PaBeHCTBO BBITAJIKMBAIOIICH CUJIbI BECY BHITECHEHHOM YKUKOCTH.
8. VYcrnoBue 1utaBaHWs TEI: IUIABaHWE WM TOTPY)KCHHE TEJl B 3aBHCUMOCTH OT COOTHOIICHHUS
IUIOTHOCTEW TeJIa U KUJIKOCTH.
Jlabopamopnwvie pabomol u onvimol.
1. HUccnenoBanue 3aBUCHUMOCTH Beca Tella B BOJE OT 00bEMa MOTPYXKEHHOW B KUAKOCTh YaCTH
Tena.
2. OmpepeneHue BBITATKUBAIONIEH CHIIBI, ICHCTBYIOMIEH Ha TEJI0, TOTPYKEHHOE B )KUIKOCTb.
3. TIpoBepka HE3aBUCUMOCTH BBITAIKUBAIONICH CHIIBI, JEHCTBYIOMIEH HAa TEJIO B KHJIKOCTH, OT
Macchl Tena.
4. OnbIThI, IEMOHCTPUPYIOIIHE 3aBUCUMOCTh BBITAJIKUBAIONICH CHUIIBI, IEHCTBYIOIIECH Ha TEJO B
XKHUJKOCTH, OT 00bEMa MOTPYKEHHOHN B )KUIKOCTH YACTH T€JIa M OT TJIOTHOCTH KUIKOCTH.
5. KonctpynpoBanue apeoMerpa WM KOHCTPyMpOBaHHE JIOAKHM U  OIpeneieHue eé
IPy30I0AbEMHOCTH.
Pa3nea 5. PaGora m MOIIHOCTD. JHEPrus.
Mexanundeckas pabora. MOIIHOCTS.
[IpocTteie MexaHW3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. I[IpaBuio paBHOBecHs phluara.
[IpumeneHue mpaBuiIa paBHOBECHS pbldara K 0J0Ky. «3omoToe mpaBmioy» mexaHuku. KIIJ] mpocTeix
MexaHu3MoB. [IpocThie MeXaHU3MBI B OBITY H TEXHHKE.
Mexanunueckas sHeprusd. KnHernueckas W moTreHUManbHas sHeprud. [IpeBpamenue ogHOro BUAa

MEXaHUYECKOW SHEPTUHU B IPYTroi. 3aKOH COXPAHEHUSI SHEPTUU B MEXAHUKE.



Jemoncmpayuu.
1. IIpumepsl IPOCTHIX MEXAHU3MOB.
Jlabopamopuuvie pabomot u onvimel.
1. Ompenenenue paboThl CUIIBI TPEHHS] IPU PABHOMEPHOM ABM)KCHHUU TeJla MO TOPU30HTAIbHON
MMOBEPXHOCTH.
2. WccnemoBaHue yCIOBHI paBHOBECHSI phluara.
3. Hamepenne KIIJI HaKIOHHOM MJIOCKOCTH.

4, I/I3yquHe 3aKOHa COXpaHCHUA MEXaHU4IeCKOH OHCPIruu.

8 KUIIACC
Pa3pen 6. TerioBblie iBJICHUS.
OCHOBHBIE TIOJIOKEHHUST MOJICKYJISIPHO-KUHETUUECKOW TEOPHH CTPOEHUS BelecTBa. Macca U pa3Mepbl
aTOMOB ¥ MOJIEKYJ. ONBITHI, TOATBEPKIAIONINE OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM
TEOPHH.
Mopenu TBEPAOTO, KUAKOTO M ra3000pa3HOr0 COCTOSHHU BemecTBa. Kpucrammmyeckue u aMmopHbIe
tena. OOBbsCHEHHE CBOMCTB Ta30B, JKUJKOCTEH U TBEPIBIX TET Ha OCHOBE TMOJIOKEHUN MOJIEKYJISIPHO--
KHHETHYeCKoM Teopun. CMauynBaHWe U KaWJUIIPHBIE sIBJICHUS. TerioBoe paciupeHue u cxxaTue.
Temneparypa. CBs3p TeMmmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABMKEHUS 4YacTHL. BHyTpeHHss
sHeprusi. CrocoObl U3MEHEHHsI BHYTPEHHEW SHEPTUu: TEeIulonepeadya U CoBepileHre padoThl. Buabl
TEIUIOTNIEPEIavu: TEMJIONPOBOHOCTb, KOHBEKIIUS, U3JIyICHHE.
KonuuectBo Temmotsl. YienpHas TEIUIOEMKOCTh BeEIIECTBA. TemIOOOMEH M TEIUIOBOE PaBHOBECHE.
VYpaBHeHue temioBoro Oamanca. [lnaBieHne u oTBep/IeBaHNE KPUCTAUIMUECKUX BEIISCTB. Y ACIIbHAS
Teruiota TuiaBneHus. [lapooOpasoBanne u koHneHcanus. Mcmnapenue. Kunenue. YaenbHas Temora
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUTIEHUSI OT aTMOC(HEPHOTO JaBICHHUS.
BrnaxnocTs Bo3ayXa.
OHeprus ToIUIMBaA. Y IeibHAs TEII0TA CTOPAHUS.
[Mpuamuner pabotsl TernoBbix asurareneid KIIJ[ TemmoBoro asurarens. TemmoBble ABUTATENH U
3alllUTa OKPYKAIOMIEH Cpe/Ibl.
3aK0H COXpaHEHUs U MIPEBPAICHHS YPHEPTHUHU B TEIUIOBBIX IPOIIECCaXx.
Hemoncmpayuu.

1. HaGmroneHnue OpOyHOBCKOTO JBM>KEHUS.

2. Habmronenune nuddysuu.

3. HaOmroneHue siBIeHUN CMaYMBaHUS U KAWJUIIPHBIX SBICHUM.

4

Habioienue TemnoBoro pacimupeHus Ted.
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10.
11.
12.
13.

8

V3MeHeHue naBneHHs ra3a Mpu U3MEHEHHH 00bEMa 1 HarpeBaHUU WIIA OXJIAXKICHUH.
IIpaBuna nu3mMepeHus TeMIepaTypsl.

Bunel teronepenaqu.

OxnaxJieHrue Ipu COBEPLIEHUN PaOOTHI.

Harpeanue npu coBepuieHH padOThl BHEHTHUMU CHUJTIAMH.

CpaBHeHHE TEMIOEMKOCTEN pa3InYHbIX BELLECTB.

HabntoneHnune kuneHus.

HaGnroneHne nocTosHCTBA TeMIIepaTyphl U IIABJICHUH.

Moaenu TerioBeIX ABUTATEIIEN.

Jlabopamopuvie pabomsl u onvimol.

1.

2
3
4.
5

10.
11.
12.
13.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKESHHUSL.

OMBITHI 110 BBIPALMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WM caxapa.

OnBITHI 10 HAOJIOICHHUIO TETIOBOTO PACIIUPESHHUSI Ta30B, )KUIKOCTEH U TBEPIBIX TEI.
Ormpezenienne JaBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.

OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh JaBIICHUSI BO3AyXa OT €ro o0bEéMa U HarpeBaHHs
WJIU OXJIAXKICHMUS.

[IpoBepka  ruUmoTe3bl JMHEHHOM  3aBUCUMOCTH  JUTMHBI ~ CTOJIOMKA  JKUJIKOCTH B
TEPMOMETPHUUECKON TPYOKE OT TeMIIepaTyphI.

Habmtoienne n3MeHeHus BHYTpEHHEH SHEPTUu Tella B pe3yibTare Teruionepenadn u paboTsl
BHEIIHUX CHJIL.

UccnenoBanue siBeHus TEII000MEHA TPU CMEIIMBAHUHN XOJIOIHON U TOPSYEH BOJIBI.
OrmpeneneHrne KOJIUYECTBA TEIUIOTHI, TOJYYEHHOTO BOJOW TPH TEIIOOOMEHE C HarpeThiM
METaJUTMUYECKUM ITUITHHAPOM.

Ornpenenenne yaeabHON TEMIIOEMKOCTH BEIIECTBA.

UccnegoBanue npoliecca UCTIApEHUs.

Onpenenenre OTHOCUTENBHON BIAXKHOCTH BO3yXa.

OrnpeneneHne yaeIbHON TEIJIOTHI IUIaBICHUS JIb/IA.

Pa3nes 7. DiiekTpuyeckne M MATHUTHBIC SIBJICHHS.

3J'ICKTpPI3aI_II/I$I TCII. ﬂBa poaa SJICKTPUUCCKHUX 3apAIa0B. BzauMmoneiicTtBue 3apsKCHHBIX TCII. 3akoH

Ky.]'IOHa (3aBI/ICI/IMOCTI) CHIJIbI BSaHMOHeﬁCTBHﬂ 3apsAKCHHBIX TCJI OT BEJIWYWHBI 3apsA10B U paCCTOAHUA

MEX1y TeJIaMu).

BHCKTpI/ILICCKOC TI0JIC. HaHpH)KéHHOCTB QJICKTPHUYICCKOTO T10JI4. HpI/IHL[I/IH CyIeprno3nuun

ANEKTPUUYECKUX MoJIeH (Ha KaYECTBEHHOM YpPOBHE).

Hocurenu »snexTpuyeckux 3apsioB. ODJEMEHTApHBIM JJeKTpuueckuid 3apsia. CTpoeHwe aToma.

[TpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHUSI AIEKTPUUYECKOTO 3apsiia.



DNEeKTpUYECKU TOK. Y CIIOBUSI CYLIECTBOBAHMS JIEKTPUUECKOTO TOKA. VICTOUHMKHU MMOCTOSIHHOTO TOKA.
JIecTBUSI 3IEKTPUUECKOr0 TOKa (TEIUIOBOE, XHMMHUYECKOE, MArHUTHOE). OJIEKTPUYECKUI TOK B
KUIKOCTAX U ra3ax.

Onektpuueckass nenb. Cuna Toka. IDnekrpuyeckoe HanpspbkeHue. CONpOTHBIIEHHE MPOBOJHHUKA.
VnenbHoe compoTuBieHHE BemiecTBa. 3akoH Owma juist ywyactka uenu. [lociemoBarenbHoe U
napajuieJIbHOE COeIUHEHUE MPOBOHUKOB.

Pabora u MomHOCTH 37eKTpuueckoro Toka. 3akoH JDkxoyms—JleHna. DIeKTpUYecKue Menu |
MOTpeOUTENH IEKTPUUECKOl sHeprun B ObITy. KopoTkoe 3aMbikaHue.

[TocrosiHHBIE MarHuTHL. B3anmoaeicTBHE TOCTOSSHHBIX MArHUTOB. MarHutHoe noJjie. MarHuTHoOE 1ose
3emMut ¥ ero 3HadeHue i ku3Hu Ha 3emie. OnbIT Dpcerena. MarHuTHOE MoJie SJEKTPUIECKOTO TOKa.
[IpuMeHeHne HIEeKTPOMArHUTOB B TEXHUKE. JIeHiCTBHE MArHUTHOrO IOJS HAa MPOBOJHUK C TOKOM.
DNeKTpoABUTaTellb IOCTOSSHHOTO ToKa. lcmonb3oBaHWE 3IEKTPOJBHUrareiaeii B TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel @apanes. SBieHue sneKTpoMarHuTHOM HHAYKIHMH. [IpaBuno Jlenma. DnexTporeHeparop.
CrocoObl MOMY4YeHUS SJCKTPUUECKON PHEPruu. DIEKTPOCTAHIIMU Ha BO30OHOBIISIEMBIX HCTOYHHKAX
SHEPTUH.

Hemoncmpayuu.

DneKkTpu3aius Tel.

JIBa poJia JIEKTPUUECKUX 3apsiI0B U B3aUMOCIHCTBUE 3apSKEHHBIX TEJl.

YCTpOoUCTBO U JEUCTBUE DIIEKTPOCKOIIA.

DnexTpocTaTHuecKas HHAYKIIHS.

3aK0OH COXpaHEHHUs IIEKTPUUECKUX 3aPsI0B.

[TpoBOAHUKYN U AUDIICKTPUKH.

MopenupoBaHue CUIOBBIX JTMHHUI 3JIEKTPUYECKOTO MO,

HcTOYHHKM TOCTOSSHHOI'O TOKA.

© 0o N o g bk~ w D PE

JIencTBUA 2IEKTPUYECKOTO TOKA.

[EY
o

. DIIEKTPUYECKUH TOK B KHUIKOCTH.

[
[

. ['a30BBbIi1 pazpsm.

=
N

. I/I3MCpCHI/IC CHJIBI TOKAa aMIICPMETPOM.

[EY
w

. U3mepenne 31eKTprYecKOoro HanpsKEHNs BOJIBTMETPOM.

[EEN
N

. PeoctaTt u MarasuH cOnpoOTHBIECHUM.

=
(€]

. BzauMoaelicTBHe NOCTOSIHHBIX MarHUTOB.

=
»

. MOI[GHI/IpOBaHI/Ie HCBO3MOXHOCTH pa3JCIICHHUSA IIOJIFOCOB MAarHuTa.

[y
\l

. MO,I[CJ'II/IpOBaHI/Ie MarHUTHBIX I10JICH ITOCTOSHHBIX MardHuTOB.

[N
oo

. OnsIT OpcTena.
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19. MarauTHoe noJje ToKa. JIeKTPOMArHuT.

20. JleficTBHME MAarHUTHOTO IOJIS HA TIPOBOJIHUK C TOKOM.

21. DneKkTpoABUraTeNb MOCTOSHHOTO TOKA.

22. ViccnenoBaHue SIBJICHUS 3JIEKTPOMAarHUTHON HUHTYKIUH.

23. OnbiTer Dapaest.

24. 3aBUCUMOCTD HAIIPABJICHUS WHIYKIIMOHHOTO TOKA OT YCIIOBHI €r0 BOSHUKHOBEHHS.

25. DneKkTporeHeparop MOCTOSHHOTO TOKA.

Jlabopamopuuvie pabomot u onvimel.

1. OmbIThl IO HAOJFOICHUIO MIEKTPU3ALNN TSI MHAYKIIMECH U TIPU COMPUKOCHOBEHUMU.
UccnenoBanue AeCTBUS AIEKTPUIECKOTO TOJIS HA TPOBOJIHUKHU U TUDJIEKTPUKH.
COopka u mpoBepKa padOThI TEKTPUUECKOH IIETH MTOCTOSHHOTO TOKA.

W3mepenue u peryiupoBaHue CUIIbl TOKA.

N3MepeHune u peryampoBaHue HAIPSAKEHUS.

o g~ w D

HccnenoBanne 3aBUCHUMOCTH CHUJIBl TOKA, HAYIIETO 4Yepe3 pPE3UCTOp, OT CONPOTUBICHUS

pe3nCTOpa U HANPSIKEHUS Ha PE3UCTOPE.

7. OnsbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb 3JEKTPUUYECKOr0 CONPOTHUBICHMS MPOBOJHUKA OT
€ro JJIMHBI, TUIOIIAIU TONIEPEYHOr0 CEYEHHs U MaTepHara.

8. IlpoBepka mpaBWiia CIIOKEHUS HANPSDKEHUH TPH  TOCIEAOBATEIFHOM COCJHMHEHUHU JIBYX
PE3UCTOPOB.

9. IIpoBepka mpaBuia Ui CHIIbI TOKA MPH MapaIIeIbHOM COETUHEHUN PE3UCTOPOB.

10. OnpeneneHune pabOTHI AIMEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOpP.

11. OnpeneneHre MOIIHOCTH 3JEKTPHUUECKOT0 TOKA, BBIEIEMON Ha PE3UCTOPE.

12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIAMIOYKY, OT HANPsDKEHUS Ha HEH.

13. Onpenenenue KIIJI narpeBarens.

14. VccnenoBaHre MarHuTHOTO B3aUMOJICHCTBHUS TIOCTOSIHHBIX MarHUTOB.

15. 3yyeHne MarHuTHOTO MOJIsi TOCTOSTHHBIX MarHWTOB NMPHU UX 00BEAMHEHNUHN U Pa3/IeICHHUH.

16. UccnenoBanue AEHCTBUS SIEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPEIIKY.

17. OnbIThl, NEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI B3aWMOJEHCTBHS KaTyIIKM C TOKOM H
Mar"uTa OoT CHJIbl TOKa U HAIIPABJIEHUS TOKA B KaTyIIIKE.

18. N3yueHwue neiicTBUS MArHUTHOTO TTOJIST Ha TPOBOIHUK C TOKOM.

19. KoHctpyupoBanue U u3y4eHne padoThI JIEKTPOABUTATEIIS.

20. Usmepenue KII/[ anexkTpoaBuraTreIbHON YCTAaHOBKH.

21. OnBITHI 11O UCCIIETOBAHMIO SBJICHUS JIEKTPOMArHUTHON MHAYKIMH: HCCIEI0OBAaHNE N3MEHEHHUN

3HAYCHHA U HAITPABJIICHUSA WHAYKIIMOHHOT'O TOKA.
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9 KJIACC
Pa3nes 8. Mexannueckue siBJICHUSI.
Mexannueckoe aBukeHHe. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHMYECKOro  JBIKEHHs. PaBHOMepHoe  mpsMoiuHenHoe  aBuwkeHue. HepaBHOMepHoe
IpsIMOJIMHENHOE ABM>KeHUe. CpellHss 1 MTHOBEHHAsi CKOPOCTb TeJla P HEPAaBHOMEPHOM JIBUKECHUH.
Yckopenue. PaBHoyckopeHHOE npsiMosnHEeHOe qBrkeHre. CBoOoHOE nageHue. OnbITh [ anumes.
PaBHomepHOe nBmkeHue 1o OKpyxkHocTu. Ilepuox u wactora oOpamienus. JluneliHas u yrioBas
ckopoctu. LleHTpocTpeMuTenbHOe yCKOpEHNE.
[IepBeiit 3akoH HproTona. Bropoit 3akon Herotona. Tpernii 3akon Herotona. [Ipunnun cyneprno3unumn
CHIL.
Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujla TPEHUs CKOJIbKEHHUS, Cujla TPEHUS MOKOs, ApYrue
BH/IbI TPEHHUSL.
Cuna TsKeCTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOPEHHE CBOOOIHOTO Ta/ieHus. J[BUKEeHNE TUTaHeT
Bokpyr Coinnua. IlepBas kocMuyeckas ckopocTb. HeBecoMocTh U neperpys3ku.
PaBHOBecue MarepuanbHOM TOUYKH. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue TBEpAOro Tela C
3aKPEIIEHHON OChIO BpanieHus. MoMeHT cuibl. L[eHTp TskecTH.
Nmnynec Tena. M3smenenne ummnynbca. Mimmynbe cuibl. 3aKOH COXpaHEHHs uMIyibca. PeakTuBHOE
JIBUYKEHUE.
Mexannueckass pabota ¥ MOIIHOCTb. PaboTa cui TsDKEeCTH, ynpyroctd, TpeHus. CBsi3b SHEPrUuu U
paGotbl. [loreHnuanbHas sHeprus Tejda, MOJHATOTO HAaJ IMOBEPXHOCThIO 3eMiM. [loTeHumanbHas
SHEeprus cxkaTod mnpyxkuHbl. KunHermueckass sHeprusi. Teopema O KMHETHYECKOM HHEPruH. 3aKOH
COXpaHEHUsI MEXaHUYECKON YHEPTHUN.
Hemoncmpayuu.

1. HaOnropeHue MEXaHMYECKOTO ABMXKEHHSI T€JIa OTHOCUTENBLHO PAa3HBIX TNl OTCUETA.

2. CpaBHeHHE IyTell M TPACKTOPUI ABMIKEHHS OHOTO M TOTO K€ TeJla OTHOCUTEIBHO PAa3HbIX Tell
OTCYETa.
N3mepenne CKkopoCTH U YCKOPEHHUs NPSIMOINHENHOTO ABUKEHUS.
HccenenoBanue npu3HakoB paBHOYCKOPEHHOTO IBUKCHMUS.

Ha6J'IIO,Z[CHI/IC ABHUIKCHUSA TCJIA 10 OKPYKHOCTH.

o g k~ w

Halmronenne MexaHM4eCcKuX SIBJICHUM, TPOUCXOAIINX B cUCTeMe oTcuéra «Tenmexkay mpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCUTEIHHO KaOWHETa (DHU3HKH.

7. 3aBHUCHMOCTh YCKOPEHHS TeJla OT MACChl Tea U JCHCTBYIOIIEH Ha HETO CUIIBI.

8. HabmioneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEII.

9. H3meHeHue Beca Tena Mpy YCKOPEHHOM JIBH)KCHHH.

10. Ilepenaua ummybca Mpy B3aUMOJICHCTBUU TEI.
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11. IIpeoOpa3oBaHusi S3HEPTUM MIPH B3aUMOACHCTBHH Tell.
12. Coxpanenue UMITyIbCa IPU HEYIIPYTOM B3aMMOACHCTBHUH.
13. CoxpaHenue uMITyabca Ipu aOCOIIOTHO YIIPYTrOM B3auMOJICHCTBUU.
14. HaGmroieHre peaKTHBHOTO JBHKCHHUSI.
15. Coxpanenue MeXaHUYECKOM SHEPTUH ITPU CBOOOTHOM Ta/ICHHH.
16. Coxpanenue MEXaHUYECKON SHEPTUH MIPH JBM>KEHUH TEJIa O ICHCTBUEM MPYKUHBI.
Jlabopamopuusie pabomost u onvimel.
1. KoHcTpyupoBaHMe TpakTa AJs pa3roHa M JaJbHEHIIEro paBHOMEPHOI'O IBUKEHUS IIapUKa WK
TEJIEKKH.

2. OmpeneneHne CpeaHEN CKOPOCTH CKOJIBKEHHs OpycKa WIIM JABDKEHHS IIAPHKA 110 HAKJIOHHOW
IJIOCKOCTH.

3. OmpeneneHue ycKOpeHHUs Tella IpU paBHOYCKOPEHHOM JBM)KEHUU 110 HAKJIOHHOM IJIOCKOCTH.

4. WccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JIBIDKCHHH 0e3
Ha4aJIbHOW CKOPOCTH.

5. IIpoBepka rumoTessl: €ciid IpU PaBHOYCKOPEHHOM JIBUKEHHUU 0€3 HadaJbHOM CKOPOCTH IyTH
OTHOCATCS Kak psAJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME IIPOMEXKYTKM BpPEMEHHU
OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHS OT CHJIbI HOPMAJIBHOTO JIaBJICHUS.
Onpenenenne ko3 uiineHTa TpeHus! CKOIbKEHHS.

Omnpenenenne KECTKOCTU NPYKUHBI.

© © N o

Onpenenenue padOThl CHIIbI TPEHUS NP PAaBHOMEPHOM JIBUKEHUU Teja MO FOPU30HTAIbHOMN
MTOBEPXHOCTH.

10. Onpeneneaue pabOTBI  CWJIBI  YOPYTOCTH TPU TOABEME Tpy3a C  HCIOJIB30BAHUEM

HETIOIBUKHOT'O U ITOJIBMXKHOTO OJIOKOB.

11. zyyeHue 3aK0HA COXpaHEHHS SHEPTHUU.
Pa3znen 9. Mexanuuyeckue KojJe0aHUA U BOJHBI.
KonebarenpHoe aBmxkeHne. OCHOBHBIC XapaKTEPUCTHKU KOJIeOAaHWH: MEPHOM, YacTOTa, aMILIATY/IA.
MatemaTtuueckuil U pyKUHHBIA MasTHUKH. [IpeBpaliienre sHepruu npu KojaedaTeTbHOM ABIKECHUU.
3aryxarmue konebanus. BeinyxneHHble konebanus. Pesonanc. Mexanuuyeckue BoiHBI. CBOHCTBa
MCXAaHHNYCCKHUX BOJIH. HpO}IOJ’IBHBIe " HonepeqHHe BOJIHBI. ZIJ'II/IHa BOJIHBI " CKOpOCTB eé
pacnpocTpaHeHusl. MexaHn4ecKre BOJIHBI B TBEPAOM TeJIE€, CECMUYECKUE BOJIHBI.
3Byk. ['poMKOCTH 3ByKa U BbICOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3ByK.
Jemoncmpayuu.

1. HaGmronenue koyieO0aHU TEJ MO ACHCTBUEM CHJIIBI TSDKECTU U CHUJTBI YIIPYTOCTH.

2. HaGmrogenue xonebaHuii rpy3a Ha HUTH M HA TIPY>KHUHE.
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Habmoienne BBIHYXIEHHBIX KOeOaHUi U pe3oHaHca.

PacrnipocTpanenne npoJoabHBIX U IONEPEYHBIX BOJIH (HAa MOJIENH).

o > w

Habmtoienne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.
6. AKYCTHYECKHI pEe30HAaHC.
Jlabopamopmuvie pabomol u onvimol.
1. Onpenenenue 4acTOThI U MepUOa KOJIeOaHU MATEMAaTUUYECKOTO MasiTHUKA.
2. OmpezeneHue 4acTOTHI U NEPHOJIa KOJIeOaHHUH MPYKUHHOTO MasTHUKA.
3. HccnenoBaHue 3aBUCMMOCTU Tepuoja KoJieOaHHM MOJBEUICHHOIO0 K HHUTU Tpy3a OT JJIUHBI
HUTH.
4. HccnepoBaHue 3aBUCUMOCTH IEpUOa KOJIeOaHUN MPY>KUHHOTO MasTHUKA OT MacChl Tpy3a.
5. IlpoBepka HE3aBUCMMOCTH Iepuoja KojeOaHUW Tpys3a, MOABELHICHHOTO K HUTH, OT MAacCChl
rpysa.
6. OmbITEL, AEMOHCTPUPYIOIINE 3aBHCUMOCTH IEPHOJA KOJICOAHWH MPYKUHHOTO MasTHUKA OT
MacChl Tpy3a U KECTKOCTU MPYKUHBI.
7. VI3mepeHue yckopeHusi CBOOOJIHOTO MaIeHUS.
Pazpgen 10. DinekTpoMarHuTHOE 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHuTHOE ToJjie. DJIEKTPOMarHuTHhIE BOJHBI. CBOMCTBA 2JIEKTpOMarHUTHBIX BOJH. Illkama
AJIEKTPOMArHUTHBIX BOJIH. MCrIoIb30BaHNE AIIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBSI3H.
DnekTpoMarHuTHas npupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa 31EKTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBOWCTBA CBETA.
Jlabopamopuvie pabomol u onvimol.
1. MsyueHue CBONCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOUIBEHOTO TeledoHa.
Pasznea 11. CBeroBbIe IBJICHHUS.
JlyaeBas mopens cBera. Mcrounukm cseta. [IpsMonnHEiHOE pacnpOCTpaHEHHE CBETA. 3aTMEHUS
Comaua u JIynel. Otpaxenune cBera. [Imockoe 3epkaiio. 3aKOH OTpa)XeHHUsI CBETA.
[Ipenomnenue cBera. 3akoH TmpenomiieHUs cBera. [lomHOe BHYTpEeHHee OTpa)K€HUE CBETa.
Hcnonbs3oBanue MOIHOTO BHYTPEHHETO OTPAKEHHS B ONITHUYECKUX CBETOBOJIAX.
Jlunza. Xon nyueit B mua3ze. OnTudeckas cucrema (oroanmnapara, MUKPOCKOTA U Teleckomna. [ a3 kak
ONTHYECKas cucTeMa. bIn30pyKoCTh U JalbHO30PKOCTb.
Pasnoxxenue 6enoro cera B criekTp. OnbiTel HetoToHa. Clio)keHHe CIEKTpalbHBIX 1[BeTOB. [{ucnepcus
CBETa.
Hemoncmpayuu.

1. TIpsimonuHEWHOE pactpoCTpaHEHUE CBETa.
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OTtpaxxkeHue cBeTa.

[Tony4yenne n300pa>keHHIA B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.

ONTUYECKUN CBETOBOI.

Xon ydeit B cobuparoieit TuH3e.

XoJ J1y4ei B pacCeuBaroIEel JIUH3E.

[Tonydenue n3o06pakeHuii ¢ TOMOIIbIO JINH3.

[Tpunnmn neiicTBus gporoanmnapaTa, MUKPOCKOTNA U TEIECKOIIA.

10. Mogensb riiasa.

11. Paznoxenne OEIIOTO CBETA B CIIEKTP.

12. HOJ'Iy‘leHI/IC Oejoro ceera IIpH CJIO0KCHHUH CBCTA PA3HBLIX IIBCTOB.

Jlabopamopuusie pabomot u onvimel.

1.
2.
3.
4
5.
6

7.

HccnenoBanue 3aBUCUMOCTH yTJIa OTPAKEHUSI CBETOBOTO JIyda OT yIJia MaCHHS.

W3yuenne xapakTEpUCTHK H300paXKeHUs TIPEAMETa B TNIOCKOM 3epKaje.

HccnenoBanue 3aBUCUMOCTH yIJIa MPEJIOMIICHUSI CBETOBOTO JIyda OT yIJIa MMaJCHUs Ha TPaHUIIe
«BO3yX—CTEKIIO.

[Tonyuenune n300paskeHH ¢ MOMOIIBIO COOMPAIOIIEH JTUH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUS U ONITUYECKOM CHIIBI COOMPAOIIEH JTMH3BI.

OnBITHI O Pa3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.

OnbITEI IO BOCIIpHUATHUIO IBETA NTPECAMETOB IIPU UX Ha6J'IIO,I[CHI/II/I 4YCepe3 IBETOBLIC (I)I/IJ'IBTpBI.

Pa3zgen 12. KBantoBbie ABJEHMA.

OmnsiTel Pezepdopaa u nnanerapHas Mozenb atroMa. Moaens aroma bopa. Mcnyckanue u noruoniexnue

ceera aroMoM. KBaHTHI. JIMHEYaTbIe CIEKTPHI.

PaanoakTHUBHOCTE. AJ'IB(i)a, OcTa- u raMma-us3JIydCcHUs. CTpOGHI/Ie ATOMHOTO gapa. HYKHOHHaH MOACIb

ATOMHOTO spa. H3oTonel. PagnoakTuBHEIE IMpEeBpalICHUA. HCpI/IOIl Inojrypacmazga aTOMHBIX AICP.

SAnepHbple peakiuu. 3aKOHBI COXPAHEHHsI 3apsIOBOTO M MAaCCOBOTO YHCEN. DHEPTHUs CBSA3M aTOMHBIX

saep. CBsa3p Macchl M 3Hepruu. Peakiuu cunTe3a u neneHus saep. Mcrounuku sHeprun ConHua u

3BE3I.

ﬂﬂepHaﬂ OHCPICTHUKA. I[CI\/'ICTBI/IH paaAnOaKTUBHBIX H3J'Iy‘-leHPIfI Ha )XUBBIC OPTraHU3MBI.

Hemoncmpayuu.

o & w0 DN PE

CHeKTpI)I HU3TYUYCHUS U MOTJIOIICHUSA.
CrexTpsl pa3Iu4HbIX Ta30B.

CrnexTp Bomopoa.

Hab6monenue tpexoB B kamepe Bubcona.

PaboTta cuéTunka HOHU3UPYIOIMINUX U3TyUYCHUMH.
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6. Perucrpanus u3nydeHus IPUPOIHBIX MUHEPATIOB U MTPOIYKTOB.
Jlabopamopmuvie pabomol u onvimol.

1. HaGmroneHue CIUIOMIHBIX U TMHEWYATHIX CIIEKTPOB U3ITYUCHHUS.

2. HWccnemoBaHue TPEKOB: M3MEPEHHME DJHEPrMM YacTUIBI 1O TOPMO3HOMY myTH (1O

¢dororpadusam).

3. H3mepeHue pagnoakTUBHOTO (poHA.
IToBTOPUTENBHO-00001IAK0 U MOTYJIb.
[ToBTOpPUTENBbHO-0000IIAIOMIMKA  MOJY/Ib [peAHa3HaueH [UIsl CUCTeMaTu3allMu U 0000IeHus
MPEIMETHOTO COJACPKAHHSI W OIbBITa JIEATEIHHOCTH, MPUOOPETEHHOTO NMPH M3YUYEHUU BCETO Kypca
Gu3MKKM, a TakkKe IS MOATOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY JK3aMeHY IO (u3uke s
oOyuaromuxcsi, BHIOPABIINX ATOT Y4eOHBIN IPEIMET.
[Tpu u3yuyeHuu JAaHHOTO MOAYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCSA BUJIBI I€ATEIbHOCTH, HA OCHOBE
KOTOPBIX 00ECIICUNBACTCS JIOCTHIKCHUE MPEAMETHBIX U METAINPEJIMETHBIX TUIAHUPYEMBIX PE3yJIbTaTOB
oOyuenusi, (GopMHpyeTCcsT eCTECTBCHHOHAy4YHAs TPaMOTHOCTh: OCBOCHHE HAyYHBIX  METOJIOB
UCCIIETOBAHUS SIBJICHUM MPUPOIBI U TEXHUKH, OBJIAJICHUE YMEHUAMU OOBSICHATH (PU3UUECKUE SIBICHUS,
MIPUMEHSIS MOTYYEeHHbIE 3HAHUS, PEIIaTh 3a/Ia4M, B TOM YHCIIe KaYeCTBEHHbBIE U SKCIIEPUMEHTAIIbHBIE.
[IpuHIMNIIATBHO AEATETbHOCTHBIA XapakTep MAHHOTO pas3Jena peann3yercs 3a CYET TOro, 4TO
oOyuJaromuecs BRITOJHSIOT 3a/IaHHS, B KOTOPBIX MM IPEJIaraeTcs:
HAa OCHOBE TMONYYEHHBIX 3HAHWH pPAclO3HaBaTh U HAYYHO OOBICHATH (PHU3UYECKHE SBICHUS B
OKpY>Karollel Mpupo/ie U OBCETHEBHOM KU3HU;
WCIIOJIb30BaTh HAyYHBIC METOJIBI MCCIICIOBAaHUS (DM3MUSCKUX SIBICHUH, B TOM YHCIE JUISI MPOBEPKH
TUIOTE3 U TIOJyYSHUS TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH HAYYHBIE OCHOBBI HAOOJIEe BAXKHBIX JIOCTHXKEHUH COBPEMEHHBIX TEXHOJIOTHH, HAIIPUMeED,
MPAKTUYECKOTO MCIOIB30BaHUS PA3IUYHBIX UCTOYHUKOB SHEPTUU HA OCHOBE 3aKOHA MPEBpAICHUS U

COXPAaHCHUS BCCX U3BCCTHBIX BUIO0B SHCPIUH.

INVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS TIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA
W3yuenne ¢(u3MKM Ha YpPOBHE OCHOBHOrO 0O0mIero oOpa3oBaHUS HANpaBlIeHO Ha JOCTH)KEHUE
JIMYHOCTHBIX, MECTANTPCIMETHBIX U IPEIMETHBIX O6paSOBaTeJ'II)HBIX PE3YIBTATOB.
B pesynbrare usyuyenus Gpu3MKU Ha ypoBHE OCHOBHOTO 0O1Iero o0Opa3oBaHus y odydaromierocs OyayT
c(OPMHUPOBAHBI CIIETYIONIUE TNYHOCTHBIE PE3YJIbTAThl B YACTH:
e 1) mnaTpHOTHYECKOr0 BOCTIMTAHUA:

e - MIPOSIBJICHWE HMHTEpEca K HUCTOPUU M COBPEMEHHOMY COCTOSIHHIO POCCHUCKON (HU3UYECKOI

HayKH;
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- [ICHHOCTHOE OTHOIIIEHUE K JOCTHKCHUSM POCCUUCKUX YIEHBIX-(PU3UKOB;

2) rpaIaHCKOr0 M JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTHMBHOMY Y4YacTHIO B OOCYXJIEHUU OOIIECTBEHHO 3HAUMMBIX U ITHUECKHUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTHKEHUI (PU3UKU;

- OCO3HAHHE BAKHOCTH MOPATHHO-ITUYCCKUX MPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) 3cTeTHYeCKOro BOCIIUTAHMSI:

- BOCIIPUSITHE ACTETUYECKUX KauecTB (U3UYECKON Hayku: e€ TapMOHHYHOTO IMOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOT0 MO3HAHMS:

- OCO3HAHHWE IIEHHOCTH (DM3MYECKOH HAyKH KaK MOIIHOTO HWHCTPYMEHTAa TO3HAHHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BayKHEHIIIEH COCTABISIONIEH KYIbTYpPHI;

- pa3BUTHE HAYYHOM JHOO03HATEILHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TeIbHOCTH;

5) popmupoBaHus KyJbTYpPhI 310POBbSI H IMOIMOHAJIBLHOIO 0JIArONMOTYYHs:

- OCO3HaHHE IIEHHOCTH 0€301acHOro oOpasa >KU3HH B COBPEMEHHOM TEXHOJOTHYECKOM MUPE,
BaXHOCTHU IpaBuiI 0€30MacHOr0 MOBEACHHUS Ha TPAHCHOPTE, Ha JOPOrax, ¢ AJIEKTPUYECKUM U
TEIUJIOBBIM 000PYIOBaHUEM B IOMAIIHUX YCIOBUSAX;

- cpOpMUPOBAHHOCThH HaBbIKa pedIeKCUH, MPU3HAHUE CBOETO IpaBa Ha OIMIMOKY U TaKOTO Ke
IpaBa y JAPyroro 4eaoBeKa;

6) TpyaoBOro BOCIIUTAHUSA:

- aKTUBHOE y4YacTH€ B PEUICHHH MPaKTHYEeCKHX 3aJad (B paMKax CeMbH, 00pa3oBaTEIbHOI
OpraHH3aIlfH, TOPOJIa, Kpas) TEXHOJIOTHIECKON U COITMATBHON HAPaBICHHOCTH, TPEOYIONIUX B
TOM YHCIIe U (PU3HUECKUX 3HAHUI;

- HHTEPEC K MPAKTUYSCKOMY H3ydeHHI0 Mpodeccuii, CBI3aHHBIX C (PU3HKOI;

7) IK0JI0THYECKOr0 BOCTIMTAHUSA:

- OpPUEHTAIlMs Ha TMpUMEHEHHEe (U3NYeCKUX 3HAHWK [ pemieHus 3axad B 00JacTu
OKpYKaroIIel cpeJibl, MJIaHUPOBAHUS MOCTYIIKOB M OIEHKH MX BO3MOXKHBIX MOCIEACTBHH IS
OKpY>KaroIlen Cpeibl;

- OCO3HaHHeE MI00ATFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIEM U MyTeH UX PEIICHNUS;

8) aganTannu K U3MEHSIOIIMMCS YCJIOBUSM COUMAIBLHOI M MPUPOIHOM CPeabI:

- MOTPEeOHOCTh BO B3aWMOJICHCTBHH TIPU BBITOJIHEHUU HCCIICIOBAHUHN U MPOCKTOB (hU3HUECKOM
HaIPaBJICHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSAM JIPYTHX;

- MIOBBINIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO IeATEIHHOCTh;

- MOTpeOHOCTh B JOPMUPOBAHUM HOBBIX 3HAHHIA, B TOM YHCIe GOPMYTUPOBATH UICH, TIOHSITHS,
TUIOTE3bI O (PU3UUYECKUX 00BEKTaX U SIBICHUSX;

- OCO3HaHHE Ie(PUITMTOB COOCTBEHHBIX 3HAHWN W KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH,
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- IUVTAHUPOBAHHUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (DU3NYECKHUX 3HAHUM;

- CTPEMJICHUE aHAIM3UPOBATH M BBISBIISATH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA U SKOHOMUKH, B
TOM YHCJIE C UCTIOJIb30BaHUEM (PUZNYECKUX 3HAHMUIA;

- OLIGHKa CBOMX JIEWCTBHM C YYETOM BIIMSHUS Ha OKPYKAKOIIYI0 CpeAy, BO3MOXKHBIX

rI100aIbHBIX HOCJICZ[CTBI/If/'I.

METAINIPEAMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHusi mporpammbl 1o (U3MKE Ha ypOBHE OCHOBHOTO OOIIEro OOpa3oBaHUS Y

o0yyJaroIerocs OynyT copMHpPOBaHEI MeTaNpeIMeTHbIE pe3yJabTarhl, BKJIFOYAIOIITNE

IMO3HAaBAaTCJIbHBIC YHUBCPCAJIBbHBIC y‘IC6HI>I€ I[CflCTBPISI, KOMMYHUKATHBHBIC YHUBCPCAJIILHBIC y‘IC6HI>I€

HeﬁCTBHH, PEryJIITUBHBIC YHUBCPCAJIBHLIC y‘I€6HLIe JIEUCTBUS.

ITo3HaBaTe/IbHBbIe yHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

ba3oBble Jornyeckne aeMCTBUSA:

BBISIBJISITH U XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBICHUI);

yCTaHABJIMBaTh CYIIECTBEHHBIH IPHU3HAK KIaCCU(PHUKALUK, OCHOBAHUS Uil OOOOILCHHS U
CpaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTHM W TPOTHBOpPEYHsS B paccMaTpuBaeMbIX (akTax, JaHHBIX U
Ha6J'II-O)I€HI/I$IX, OTHOCANINUXCA K (1)I/I3I/I‘~ICCKI/IM SIBJICHUSAM,

BBISIBJISATh IPUYUHHO-CIIEICTBEHHBIE CBS3U MPHU U3YUYEHUH (PU3NYECKUX SBICHUN M MPOILIECCOB,
JenaTh BBIBOABI C HCIOJIb30BaHMEM JEAYKTHUBHBIX M HWHAYKTHBHBIX YMO3aKJIIOUEHHH,
BBIABHUT'AaTh THIIOTE3bI O B3aUMOCBA3AX (1)I/ISI/I‘~IGCKI/IX BCJINYMH,

CaMOCTOSITENIbHO BBIOMpPATh CHOCOO pelleHus y4eOHOM (u3nyecKoil 3anaun (CpaBHEHHE
HECKOJIBKUX BapHaHTOB PEILICHUs, BEIOOp Hambosee MOAXOAIIETr0 ¢ yIETOM CaMOCTOSATEILHO

BBIACIICHHBIX KpI/ITepI/IeB).

Ba3oBble ncciie1oBaTe/ILCKHE JeiiCTBUA.

HCIIOJIB30BATh BOIIPOCHI KAK UCCIIEN0BATENbCKUI HHCTPYMEHT ITO3HAHMS;

MPOBOANUTH [0 CAMOCTOSATEIbHO COCTABJIEHHOMY IUIaHY OIBIT, HECIOXHBIA (QU3NYECKUIl
HKCHEPUMEHT, HEOOBIIIOE NCCIIe0BaHNE (PU3MUECKOTO SBICHUS;

OLIEHUBaTh Ha NPUMEHMMOCTb U JOCTOBEPHOCTb HWH(POpPMAIMIO, MOJIYYEHHYIO B XOJ€
WCCIEA0BAHUS WIHM SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (POPMYITUPOBaTh OOOOIIEHUS M BBIBOJABI MO pPE3yJbTaTaM IPOBEIEHHOTO
HaOJI0ICHNUS, OMIBITA, UCCIIEI0BAHMS;

MPOTHO3UPOBATh BO3MOXHOE JAbHEHIIee pa3BUTHE (U3NUYECKUX IPOILECCOB, a TaKKe

BBIJIBUT'aTh MPEATIOJIIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBHUAX U KOHTCKCTax.

Pa6ora ¢ nundopmanmeii:
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MPUMEHSTH Pa3IMYHbIE METO/Ibl, HHCTPYMEHTHI U 3alPOCHI IIPH MOMCKE B 0TOOpe HHPOpMaLUU
WIN JaHHBIX ¢ y4ETOM MPEATIOKEHHON yueOHo# pusnueckoii 3a1auu;

aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U UHTEPIPETHPOBATh MH(MOPMAIIHIO PA3INYHBIX BUIOB U
¢dbopM npescTaBICHNUS;

CaMOCTOSITENILHO ~ BBIOMpAaTh ONTHUMAlbHYIO (QOpMy MpeACTaBiIeHHS HHQOpPMAUM U
WLTIOCTPUPOBATH PEIIAEMbIE 3314 HECIOKHBIMH CXEMaMH, TUarpaMMaMu, HHOU rpadukoi u

Hux KOM6I/IHaHI/I${MI/I.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUSA:

B XOJIe¢ OOCyXJeHHs yueOHOTO maTepualia, pe3yiabTaTOB JA0OOPATOPHBIX PadOT U MPOECKTOB
3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYX/IaeMOW TEMbI M BBICKA3bIBATh HJICH, HAIICJICHHBIC HA
pellIeHre 3aJa41 U oJIiepKaHKe 0J1arokenareaIbHOCTH OOIEHUS;

COIIOCTABJIATh CBOU CYXACHUS C CYKICHHUSIMH JPYTMX YYaCTHUKOB AHaliora, oOHapyXKUBaTh
pa3IM4Me U CXOJICTBO MO3ULIMIA;

BBIPQXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MMMCHMEHHBIX TEKCTaX;

MyOJIMYHO TPECTABNIATH PE3YNbTaThl BBINOJHEHHOTO (DPU3UYECKOTO OIbITa (IKCIIEPUMEHTA,
UCCIIEIOBAHMSI, IPOEKTA);

MMOHMMATh W WCIOJB30BaTh MPEHMYIIECTBA KOMAHIHOW W WHIWBHIYAJILHOW pabOTHI IMPHU
pelIeHnr KOHKPETHON (pU3NYecKoil npoOIemsl;

MIPUHUMATD [EIM COBMECTHOM NEATEIbHOCTH, OPraHU30BBIBATh JIEHCTBUS MO €€ MOCTHKEHUIO:
pacmipenenatb pojiu, 00CYXIaTh MPOIECCHl M PEe3yNbTaThl COBMECTHOW pPabOTHI, 0000IIaTh
MHEHHS HECKOJIBKUX JIIOCH;

BBITIOJIHATE CBOIO 4YacTh pabOTHI, JOCTUTAas KA4YeCTBEHHOTO pe3yjibTaTa IO CBOEMY
HAIPaBJICHUIO U KOOPAWHHUPYS CBOM JICUCTBHUS C APYTUMHU WICHAMHU KOMAH]IbI;

OLICHMBAaTh Ka4yecTBO CBOETO BKJaJga B OOHIMI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITENHHO

C(bOpMy.TII/IpOBaHHBIM Y4aCTHUKaMU B3aHMOJEHCTBUS.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1€ CTBUSA

Camoopranuszauus:

BBISIBJIATE MPOOJIEMBI B JKM3HEHHBIX W YUYEOHBIX CHUTYalMsX, TPEOYIOUIMX Ui pelIeHHs
(bu3NUYecKuX 3HAHUH;

OpPUEHTUPOBATHCS B PA3IUYHBIX MOAXO0JAX MPUHATHS pEUIeHUH (MHIWBUIYyaIbHOE, NPUHATHE
pelleHus B IpyMIe, MPUHITHE PEellIeHUi TPYIIoi);

CaMOCTOSITENIbHO ~ COCTABJIATH  QJITOPUTM  pelleHuss (PU3MUecCKOW 3agauyd WM  IUIaHa
UCCIIEIOBAaHUsI C Y4YETOM HUMEIOIIUXCS PECypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMeHTHPOBATH MIPEAIaraéMble BAPUAHTBI PEILICHUN;

JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIIICHHE.
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CaMOKOHTpOJIB, 3MOLHOHAJIbHBIA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTYallUU U MpeJiaraTh IUlaH €€ U3MEHEHUS;

OOBSCHATh TNPUYMUHBI JOCTHUKEHHUS (HEAOCTM)KCHUS) pe3yJlbTaTOB JEATEIbHOCTH, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBHI B JEATEIBHOCTh (B TOM YHCJIE€ B XOJl BBINOJHEHHUS (HU3HUECKOTO
WCCJICIOBAHMS WJIM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENHCTB, U3MEHUBIIUXCS CHUTYAIUH,
YCTaHOBJICHHBIX OIMOOK, BOSHUKIINX TPYAHOCTE;

OLICHUBATh COOTBETCTBHUE PE3y/IbTaTa LEIU U YCIOBUSIM;

CTaBUTH ceOs Ha MECTO APYroro 4YeloBeKa B XOJ€ CIopa WU JAUCKYCCHH Ha HAYYHYIO TEMY,
MMOHUMATh MOTHUBBI, HAMEPEHHUSI U JIOTUKY JIPYroro;

MpU3HABaTh CBOE MPABO Ha OLIMOKY MPHU pelieHNH GU3NYECKUX 3a/1a4 WIH B YTBEPXKICHUSAX HA

HAaYYHBIC TEMbI 1 TAKOC K€ IIPAaBO APYroro.

INPEIMETHBIE PE3YJIBTATbBI

K KOHITY 06yquH$[ B 7 KJacce MNPpEAMETHBIC PE3YJIbTAThl Ha 0a30BOM YPOBHE HOOJIKHBI OTpPaAKaTbhb

Cc(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

WCIOJIb30BaTh MOHATHA: (PU3MUECKHE U XUMHUYECKHE SBJICHUS, HAOIIOJEHHE, DKCIEPHUMEHT,
MOJIeNb, TUIIOTE3a, €ANHULIBI (PU3NYECKUX BEJIWYUH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS
BemiecTBa (TBEPHOE, JKUAKOE, Ta3000pa3HOE), MEXaHWYECKOe JIBUXKEHHE (paBHOMEpHOE,
HEpaBHOMEpHOE, NPSMOJIUHENHOE), TpPaeKTOpHs, paBHOJEHCTBYyIoImas cuia, Jaedopmanus
(ympyras, miaacTu4eckas), HeB€COMOCTh, COOOIIIAIOIINECS COCY/IbI;

paznuuath sBiIeHUsA (Auddys3usa, TEIIOBOE ABUKEHUE YAaCTHIl BEIECTBAa, PABHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE JABM)KEHHUE, MHEPLINS, B3aUMOJICHCTBUE TeJl, paBHOBECUE TBEPIBIX
TeJ ¢ 3aKPEIUIEHHOIN OChIO BpallleHHs, Tiepeadya AaBiIeHUs TBEPABIMU TEIaMU, KUIKOCTSIMH U
ra3amMu, aTMOc(epHOe HaBlieHHEe, IUIaBaHUE TeJ, NMPEBPAIICHUS MEXaHHMYECKOW SHEpPruu) 1o
OMMCAaHUIO WX XapaKTePHBIX CBOWCTB M HA OCHOBE OIBITOB, JAEMOHCTPHUPYIOIIMX JaHHOE
(bu3nuecKoe SIBICHUE;

pacrno3HaBaTh MPOSBICHUE HU3YYCHHBIX (PU3NYECKUX SIBICHUU B OKPYXKAIOIIEM MHUpPE, B TOM
yucie (U3NYecKue SBJICHUS B MPUPOJE: MPUMEPHI JBMXKEHUS C PAa3IUYHBIMU CKOPOCTSIMH B
KUBOM M HEXKHMBOM Npupone, ACHCTBHE CUJIBI TPEHUS B MPHUPOAE M TEXHUKE, BIIHSHUE
aTMoc(hepHOro JaBJieHUs Ha )KMBOW OpraHW3M, IJIaBaHUE pbIO, pbluard B TeJe 4YeloBeKa, MpH
3TOM TNEpPEBOIUTH IMPAKTHUECKYI0 3a/auy B y4eOHYIO0, BBLIEIATH CYIIECTBEHHBIE CBOMCTBa
(mpu3HaKu) pU3NYECKUX SIBICHUMH;

OMHCHIBATh HM3YyYEHHBIE CBOMCTBA TeNl W (U3MYECKUE SIBJICHUS, HCHOJIb3ys (PU3NYECKUE

BEJIMYUHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMS, MyTh, CKOPOCTh, CPEAHSIS CKOPOCTH,
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CHJIa YIPYTOCTH, CHJIa TSOKECTH, BEC TENa, CUJla TPEHHUS, aBJIeHue (TBEPAOTO Tela, )KUIKOCTH,
ras3a), BRITAIKMBAIOIIAS CHUJIa, MEXaHUYecKast paboTa, MOIIHOCTh, TUIEYO CHJIBI, MOMEHT CHIIBI,
KO3 (HULIMEHT MOJIE3HOTO ACHCTBHUS MEXaHW3MOB, KMHETHYECKass U MOTEHLUAIbHASI YHEPIHUs),
IIpU ONUCAHUM TPABUIBHO TPAKTOBATh (DU3MUECKUN CMBICT HCHOJIb3YEMbIX BEIWYUH, HX
0003HAYCHHS U CIUHUIBI (DU3MYECKUX BEIIMYUH, HAXOIUTH (POPMYIIBI, CBS3BIBAIONINE JTAHHYIO
(U3HYECKYIO BETUYHUHY C IPYTHMH BEIIMYUHAMHE, CTPOUTH TpadUKU U3yYECHHBIX 3aBHCHUMOCTEH
(bU3HYECKUX BEJIUYUH;

XapaKTepu30BaTh CBOWMCTBA Tel, (DU3MYECKHE SBICHUS U MPOLECCHI, HCIOJIb3Yys IpaBuia
CIIOXKEHUs cuil (BAOJIb OJHOW TpsiMoil), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
MPaBUJIO paBHOBeCHsl phiuara (0JI0Ka), «30JI0TOE MPaBUIIO» MEXAHUKH, 3aKOH COXpaHEHUSs
MEXaHUYECKON AHEPruH, MPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U 3alHCHIBATh
€ro MaTeMaTUYeCKOe BBIPAXKECHHUE;

OOBSCHATh (DU3MYECKHE SIBICHHS, MPOIECCHI U CBOMCTBA TEJN, B TOM YHCIE W B KOHTEKCTE
CUTyallMil TMPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NPUUYUHHO-CIICICTBEHHbBIC
CBSI3H, CTPOUTH 00BsACHEHHUE U3 1—2 JTOTUYECKHX IIaroB ¢ Onmopoi Ha 1—2 M3ydeHHBIX CBOMCTBA
(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTth pacy€THbIC 3a/aud B 1—2 NEHCTBUS, UCMIONB3Ys 3aKOHBI U (HOPMYJIbI, CBS3BIBAIOIINE
(u3nYecKre BEIMYMHBI: HA OCHOBE aHaliM3a YCJIOBHS 3a7add 3alUChIBaTh KPAaTKOE YCJIOBHE,
MOJCTaBIATh (PU3WYECKHE BETUYMHBI B (QOpPMYJIBl M MPOBOAUTH PACUEThl, HAXOIUTh
CIpaBOYHbIE JaHHBIC, HEOOXOAMMBIE [UIsl pEIIeHUs 3a7ad, OIEHUBATh PEATUCTUYHOCTH
MOJTYYEHHOUN (PU3MUECKON BEIMUNHBI;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEUIUTh MPU MOMOIIU (U3MUECKHUX METO/IOB, B
OTHMCAHUU MCCIICIOBAHUS BBIJIEIATH MPOBEPSIEMOE MPEATNON0KEHUE (TUIIOTE3Y), pa3audaTrh U
HMHTEPIPETHUPOBATH MOTYyUYECHHBINA PE3yabTaT, HAXOIUTh OIIMOKHU B XOJI€ OIBITA, JIENIaTh BHIBOJIBI
10 €T0 pe3yJibTaTaM;

MPOBOJIUTH OMBITH MO HAOIIOACHUIO (U3MYECKUX SBJICHHA WU (U3MUECKHX CBOWCTB TEI:
dbopmynupoBaTh MPOBEPSIEMbIE TMPEINOIOKEHUSI, COOMPATh YCTAHOBKY W3 TMPEIIOKEHHOTO
000pyIOBaHUs, 3aMTUCHIBATH XOJI OMBITA U (DOPMYITHPOBATH BHIBOIBL;

BBITIONTHATh TPSIMBbIE W3MEPEHHsI PACCTOSIHHSI, BPEMEHHU, Macchl Tena, 00bEéMa, CHIBI U
TEeMIIepaTyphl C UCIIOJIH30BAHNEM aHAJIOTOBBIX M MUGPOBBIX TPHUOOPOB, 3aITUCHIBAThH MTOKA3aHUS
MpUOOPOB ¢ YUETOM 3aaHHOM aOCOTIOTHON MOTPENTHOCTH U3MEPECHHIH,

MPOBOANTHh HCCIEAOBAHWE 3aBUCHMOCTH OJHOM (U3MYECKON BENMYUHBI OT JAPYroil ¢
KCIIOIb30BAaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH MYTH PABHOMEPHO JIBHIKYIIETOCS Tea OT
BPEMEHH JIBIKEHUS Teja, CHUJIbl TPEHHS CKOJIbKEHHUS OT Beca Tella, KadecTBa 0O0pabOTKU

HOBCpXHOCTCﬁ TCJI U HE3aBUCUMOCTHU CHJIBI TPECHUS OT ILIOIIAAN COIMPUKOCHOBCHHS TCJI, CHJIBL
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YIPYTOCTH OT YAJMHEHUS NPY>KUHBI, BHITAIKUBAIOLICH CHUIIBI OT 00b&Ma MOTrpyKEHHOM yacTu
TeJla U OT IUIOTHOCTH KHMJIKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTU Tela, OT IIyOWHBI, Ha
KOTOPYIO IOIPY’KEHO TeJIO0, YCIOBUH IUIaBaHUS TeJl, YCIOBHM paBHOBECHs pblyara M OJIOKOB),
y4acTBOBATh B IJIAHUPOBAHUHU Y4E€OHOIO MCCIEIOBaHMSA, COOMpATh YCTAaHOBKY M BBIIOJHSTH
U3MEpEHUus, Cileaysd NpPeJIOKEHHOMY IulaHy, (UKCHUPOBATh pPE3yJIbTaThl IMOTY4EHHOU
3aBUCUMOCTH (U3MYECKUX BEIWYMH B BUJAE MPEUIOKEHHBIX TaOMMI W rpadukoB, HenaTh
BBIBO/IbI 110 PE3yJIbTaTaM HCCIIE0BaHMS;

IIPOBOJIUTh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMUYUH (IJIOTHOCTh BEIIECTBA >KUJKOCTU U
TBEPAOrO Te€Ja, CHUJla TPEHUS CKOJBXKEHMsSI, JaBJICHHE BO3/1yXa, BBITAIKUBAIOLIAS CHIIA,
JCUCTBYIOMIAs Ha TMOTPY)XEHHOE B JKUAKOCTh TEJNO, KOI(PQPHUIMEHT MOJE3HOTO IEHCTBHS
IIPOCTBIX MEXAHHU3MOB), CJlEAys NPENI0KEHHOM MHCTPYKLHUH: MPU BBINOJHEHUH HU3MEPEHUN
coOMpaTh SKCIEPUMEHTATIBHYIO YCTAHOBKY M BBIUUCIIATH 3HAUEHUE HCKOMOM BEJIMYMHBI;
co0Ir01aTh MpaBuiIa TEXHUKHA OE30MAaCHOCTH MPU paboTe ¢ 1abopaTOpHBIM 000PYI0OBAHUEM;
yKa3blBaTh NPHUHLMIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMICTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIOIINECS COCYIbl, OapOMETp, phlyar, HOJBM>KHBIM U HEOIBMKHBINA OJI0K,
HaKJIOHHAs IIIOCKOCTh;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS M3YYEHHBIX MPUOOPOB M TEXHMUECKHX YCTPOMCTB C
OMoOpol Ha MX oOmnMcaHus (B TOM 4YHCIE: NOJAUIMIHHUKH, YCTPOMCTBO BOJOINPOBOJA,
THJIPABINYECKUI Ipecc, MaHOMETP, BBICOTOMEp, IMOPIIHEBOM HAcoC, apeoMeTp), MCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKHX SBICHUH M HeoOXOoAMMble (U3MYECKHE 3aKOHBl U
3aKOHOMEPHOCTH;

MPUBOJUTH MPUMEPHI (HAXOAUTh MH(OPMALMIO O IpUMeEpax) MPaKTUYECKOrO HCIOIb30BaHUS
(u3MYeCKUX 3HAHUI B IOBCETHEBHOM JKU3HHU JUIsl 0OecrieueHusi 0€3011acCHOCTH MIPH O0palleHUH
C npuOoOpaMu U TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHsI 3/I0POBbsl U COOJIIOJCHHUS HOPM
9KOJIOTMUYECKOTO TIOBEJIEHUS B OKPY)KAIOILEH CPELE;

OCYILIECTBISATH OTOOp MCTOYHUKOB MHGopManuu B MHTepHETEe B COOTBETCTBUH C 3aJaHHBIM
MTOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUM W MYTEM CpPaBHEHUS Pa3INYHBIX
MCTOYHUKOB BBIICNATh MH(POPMALINIO, KOTOpas ABJSETCS MPOTUBOPEUHUBOM MIIM MOXKET OBITH
HEJI0CTOBEPHOM;

WCIIOJIb30BaTh MPHU BBIIOJHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPaTypy
(Gu3MYeCKOTO CcojepKaHMsl, CIPAaBOYHBIE MaTepuanbl, pecypchl cetu HHTepHeT, BIaJeTh
npuéMamM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HH(GOpMAIMM U3 OJHOW 3HAKOBOU
CHCTEMBI B JIpYTYIO;

co37aBaTh COOCTBEHHBIC KpAaTKHWE IMHChbMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE 2-3

HMCTOYHUKOB HH(OpMauy pU3NIECKOTO COAEpkKAHUS, B TOM YKCIe MyOJIUYHO JeTaTh KpaTKue
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COOOIIEHUsI O Pe3ylbTaTax IMPOCKTOB WM Y4YEOHBIX HCCIECIOBAaHHM, MPH ATOM TPaAMOTHO
MCIOJIb30BaTh M3yYEHHBI MOHATUHHBINA ammapaT Kypca (GU3HKH, COMPOBOXIATh BRICTYILICHUE
Mpe3eHTAaIlNEH;

MIPHU BBITIOJIHEHUH YYEOHBIX MTPOCKTOB W UCCIAEAOBAHUHN paclpeiesaTh 0053aHHOCTH B TPYIINE B
COOTBETCTBMM C IOCTaBJIIEHHLIMHM 3ajladaMH, CJEIUTh 3a BBINOJHEHHEM ILIaHAa JCHCTBUM,
aJICKBaTHO OIICHUBATh COOCTBEHHBIM BKJIAJ] B JEATCIBHOCTh TPYIIIBI, BBICTPAWBATH

KOMMYHHKAaTHBHOC BBaHMOHeﬁCTBHC, YUUTBIBAsA MHCHHE OKPYKAIOIIUX.

K kouny oOyuenus B 8 kJjiacce nmpeMeTHbIE pe3yJbTaThl HAa 0a30BOM YpPOBHE JOJKHBI OTPaKaTh

c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCSI YMEHUI:

UCIOJb30BATh MMOHATHSA: Macca U pa3Mepbl MOJIEKYII, TEIJIOBOE JBU)KEHUE aTOMOB U MOJIEKYIL,
arperaTHble COCTOSIHUSI BEILLECTBA, KPUCTAJUIMYECKHE U aMop(HBbIe Tela, HACBILIEHHBIM U
HEHACBIILEHHbII Nap, BIAXXKHOCTh BO3[yXa, TEMIEpaTypa, BHYTPEHHSS SHEprus, TEIUIOBOH
JIBUTATEJIb, JJEMEHTAPHBIA AJIEKTPUUYECKUN 3apsisl, 3JIEKTPUUYECKOE II0JIe, MPOBOJHUKU U
JUBJIEKTPUKHU, IIOCTOSIHHBIHN 3JIEKTPUYECKUN TOK, MarHUTHOE T10JI€;

pa3nuyath SBJIEHUs (TEIIOBOE PAaCHIMPEHUE U C)KaTue, TeIulonepeiada, TeIIoBOe paBHOBECHE,
CMauyMBaHMe, KalWUISIpHbIC SIBICHUS, UCIIApEHUe, KOHIeH Callys, TUIaBJIeHNe, KPUCTAIUIM3aLus
(oTBepaeBaHUE), KHUIIEHUE, Teronepeaaya (TemIonpoBOJIHOCTh, KOHBEKIIMS, H3JIyuY€HHE),
IEKTpU3aLMs TeJl, B3aMMOJACHCTBHE 3apsiioB, JCUCTBUS DIEKTPUYECKOTO TOKAa, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MATHUTOB, JEMCTBHE MAarHUTHOTO IIOJISI HA MPOBOJHUK C TOKOM,
9JIEKTPOMArHUTHAsE MHAYKIMS) IO OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSIBICHUE W3YUYEHHBIX (PU3NYECKUX SIBICHUN B OKPYXKAIOLIEM MHUpE, B TOM
yuciie GU3NYEeCKUe SBJICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSKEHHE U KalWUISPHBIE SBJICHUS
B INIpUPOJE, KpPUCTALIBl B Ipupone, uinydeHue CosiHLA, 3aMep3aHue BOAOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHEra, SJIEKTPUUYECKHE SIBJIEHUS B aTMocdepe,
ANEKTPUYECTBO KHUBBIX OPraHMW3MOB, MarHUTHOE Ioye 3emiu, Jpeid MoJCoB, poJib
MarHMUTHOTO TOJNS Ui JKM3HM Ha 3emile, TMOJSIpPHOE CHSIHHE, IMpPH STOM IEPEeBOJIUTH
NPAaKTUYECKYI0 3ajJadyy B Y4eOHYI0, BBIICNATh CYIIECTBEHHBIE CBOICTBAa (IIPU3HAKM)
(bU3NYECKUX SIBICHUIA;

ONKCHIBATh HM3YyYEHHBIE CBONCTBAa Tel W (U3NYECKUE SBJICHMS, HCIONIb3Yyd (usnueckue
BEJIMYMHBI  (TeMIepaTypa, BHYTPEHHSISI OSHEprusi, KOJUYECTBO TEIJIOTHI, yJeibHas
TETIOEMKOCTb BEIECTBA, y/eNbHas TEIJI0Ta IJIaBJIEHUs, yIelIbHas TeII0Ta NapooOpa3oBaHus,
yJelbHas TeIJI0Ta CrOPaHus TOILINBA, KO3(PPUIIMEHT MMOJIE3HOTO NeHCTBUS TEIJIOBOM MAIINHBI,
OTHOCUTEJIbHAs BJIAXHOCTh BO3[yXa, JJIEKTPUUECKHM 3apsa, CWiia TOKa, 3JIEKTPUYECKOe

HampspKeHUe, CONMPOTHBIICHHE MPOBOJHUKA, YIEIbHOE COMpPOTUBIICHHE BellecTBa, padoTa U
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MOIIHOCTh AJIEKTPUYECKOTO TOKA), IPHU ONMHUCAHUU MPABUIHHO TPAKTOBATH (PU3UUECKHUI CMBICT
UCIOJIb3YEMBIX BEIIMYUH, OOO3HAYCHUS H CAWHHIBI (PU3UYECKUX BEIMYUH, HAXOIUTh
(hopMyIibl, CBS3BIBAIOLINE JAHHYIO (PU3UYECKYIO BEJIMYMHY C IPYTHMMH BEJIMUYMHAMHU, CTPOUTDH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (DM3MUYECKUX BEJTUYHH;

XapaKTepU30BaTh CBOWMCTBA TeJ, (PU3UYECKHUE SIBICHHUS W IPOIECCHI, UCIOJIb3YsS OCHOBHBIE
MOJIOKEHUS ~ MOJICKYJISIPHO-KUHETUYECKOM  TEOpUM  CTPOEHUS  BEIIECTBA,  MPUHIUII
CYIEpHO3UIMH ToJIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpaHeHMs 3apsia, 3akoH Oma Juis
yuacTka wuenu, 3akoH JDxoyns—JIeHna, 3akOH COXpaHEHHs] SHEPrUM, HpPHU 3TOM J1aBaTh
CIIOBECHYIO (JOPMYJMPOBKY 3aKOHA U 3aIIMCBIBATH €0 MATEMaTHUECKOE BBIPAXKEHUE;
OOBSCHATH (PU3MUYECKUE TPOIECCHI U CBOMCTBA TENI, B TOM YHCJIC W B KOHTCKCTE CHTYaIHil
MIPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIATH MPUYUHHOCIEICTBEHHBIC CBS3H, CTPOUTH
o0BsicHEeHHE U3 1—2 JOTMYecKHX IIaroB ¢ Oomopoil Ha 1—2 M3yueHHBIX CBONCTBA (HU3HUECKUX
SIBJICHUH, QU3NICCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEHH;

pemars pacd€THBIC 3aa4u B 2—3 JCWCTBHSI, UCTIONB3YS 3aKOHBI U ()OPMYIIBI, CBS3BIBAIOIINE
(¢u3nuecKkre BEJIMYUHBI: HA OCHOBE aHAIM3a YCJIOBHUS 3aJaud 3alUChIBaTh KPAaTKOE YCIOBHE,
BBISIBJISITH HENOCTATOK JAHHBIX JJIsi pEIIeHUs 3aJadd, BHIOMpaTh 3aKOHBI U (HOPMYIHI,
HEOOXOUMBIC JJig €€ pelIeHus, MPOBOAUTHh PAcu€Thbl W CPaBHUBATH MOJYUYCHHOE 3HAUCHUE
(hbU3UYECKOI BETMUYMHBI C U3BECTHBIMU JIAHHBIMU;

pacrmo3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO PEIIUTh MPU TOMOIIU (U3MUECKUX METOJIOB,
WCIIONb3Ysl ONMCAHUE MCCIENOBAHUA, BBIIEIATH MPOBEPSEMOE MPEANOI0KEHHE, OLIEHUBATh
MPaBUIILHOCTH TIOPSJIKA MPOBEJICHUS NCCIEA0BAHUS, IeJIaTh BHIBOJIBI;

MPOBOJIUTH ONBITHI MO HAOMIOACHUIO (DU3WYECKUX SIBICHUM WM (DU3UYECKUX CBOWCTB TN
(KanmuJUIsIpHBIC SIBJICHUSI, 3aBUCMMOCTBH JABJIEHUS BO3JlyXa OT €ro 00b&éMa, TeMmIiepaTyphl,
CKOPOCTH TIpollecca OCThIBAaHWSI W HArpeBaHMs MPU HU3JIYYCHHH OT IIBE€Ta H3Jydarollen
(mornomaroniei) MOBEPXHOCTH, CKOPOCTh HCIAPEHUsS BOJABI OT TEMIEPaTyphl >KUJIKOCTH H
IJI0Mmaad €€ MOBEPXHOCTH, SJEKTPU3AIMS TET W B3aMMOJICUCTBHE AIEKTPUUECKUX 3apsOB,
B3aUMOJICHICTBHE TOCTOSHHBIX MAarHWTOB, BH3yaJU3allds MAarHUTHBIX TIOJIEW TTOCTOSTHHBIX
MarHuTOB, JEUCTBUS MarHUTHOTO MOJsi HA MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBA  DJIGKTPOJBHTrATeNs  MOCTOSHHOTO  TOKa):  (opMynaMpoBaTh  MpPOBEpSEMbIE
MPEATIONOKEHHS, COOMPATh YCTAHOBKY M3 TPEMJIOKEHHOTO OO0OpPYAOBaHUS, OMUCHIBATH X0/
ombITa U (HOPMYITUPOBATH BHIBOJIBI;

BBIMIOJIHATh TNPSIMBIE U3MEPEHHS] TEMIEPaTypbl, OTHOCUTEIILHOM BIAXXHOCTU BO3AYyXa, CHIIbI
TOKA, HANPSOKEHUS C HCIIOJIB30BAHMEM AaHAJIOTOBBIX MPHOOPOB M JAaTYMKOB (U3HUECKUX

BEJIMYMH, CPAaBHUBATh PE3YJbTaThl U3MEPEHUI ¢ YUETOM 3a/1aHHOI a0COIOTHOI MOrPEIIHOCTH;
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NPOBOJUTH MCCIIEJOBAHUE 3aBUCHMOCTH OJHOW (pu3nyeckod BENMYMHBI OT JAPYrod ¢
HCIIOJIb30BAHUEM TPSAMBIX H3MEpPEHUHl (3aBUCHUMOCTb CONPOTUBIIEHHS IMPOBOJHUKA OT €ro
JUIMHBI, TUIOILAAM MTONIEPEYHOr0 CEYEHUs U YIEeIbHOTO COIIPOTUBIICHHS BEILIECTBA IPOBOJAHUKA,
CHJIBl TOKa, WAYILEro 4epe3 IMPOBOJHUK, OT HAINpPSDKEHUS Ha IPOBOJHHMKE, HMCCIEIOBAHUE
MOCIEI0BATENBHOIO M MApajUIEIbHOIO  COEAMHEHUHl  NPOBOAHMKOB):  ILIAHMPOBATH
UCCIIeIOBaHNEe, COOMpPATh YCTAaHOBKY M BBIIOJHATH HM3MEpPEHHs, CIeays NPEeATIOKCHHOMY
IU1aHy, (UKCUPOBATh PE3yNbTaThl MOJTYYEHHOW 3aBUCUMOCTH B BUE TaOIMLl U TpaduKoB,
JieJ1aTh BBIBOJIBI IO PE3YJIbTaTaM UCCIIEOBAHUS;

MIPOBOJIUTH KOCBEHHbIE M3MEpeHHs (PM3NIECKUX BEeMHUYHMH (yAeTbHAs TEIJIOEMKOCTh BEIECTBA,
COINPOTHBIIEHUE IPOBOJAHMKA, pabOoTa M MOIIHOCTb 3JIEKTPUYECKOIO TOKAa): IJIaHUPOBATh
U3MEpEHUs, COOMpaTh 3KCIIEPUMEHTAIBHYIO YCTaHOBKY, CIeAys MPeUI0KEHHON MHCTPYKIHH,
Y BBIYMCIIATH 3HAYCHHUE BEJINUMHBI,

coOJIr01aTh MpaBHiIa TEXHUKH OE30MTaCHOCTH MPH PadoTe ¢ 1a00opaTopHbIM 000pYyI0BaHUEM;
XapaKTepu30BaTh MPUHIMIIBI JCHCTBHUS M3yYCHHBIX NMPHOOPOB M TEXHHUYECKUX YCTPOUCTB C
OIOpOM Ha MX ONUCaHMA (B TOM YHCIE: CUCTEMA OTOIJICHHUS JOMOB, TUTPOMETp, MapoBas
TypOMHa, aMIepMeTp, BOJIbTMETpP, CUETUUK IJIEKTPUUECKON 3HEPruM, 3JIEKTPOOCBETUTENIbHbIE
puOOPbI, HarpeBaTeNbHbIE 3JIEKTPONPUOOPHI (IPUMEPHI), NEKTPUUECKUE TNPEAOXPAHUTENH,
ANEKTPOMArHuT, JJIEKTPOJIBUraTellb IOCTOSHHOTO TOKA), MCIIOJIb3Yys 3HAHUS O CBOWCTBAx
(bu3NYeCKUX SIBICHUH U HEOOXOUMBbIe (PU3MUECKUE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPHUTEIbHbIE MPUOOPHI MO CXeMaM H
CXEMaTUYHBIM pPHUCYHKaM (XKHUAKOCTHBIM TEpMOMETp, TEPMOC, IICUXPOMETpP, THUTPOMETD,
JIBUTATEIb BHYTPEHHETO CTOPAHUS, FIEKTPOCKOI, PEOCTAaT), COCTABIISITh CXEMBI AJIEKTPUUECKUX
Lenel ¢ Mocae10BaTeIbHbIM U IapaJlJIeIbHbIM COEIMHEHHEM JIEMEHTOB, Pa3jinyas yCIOBHBIE
0003HAYEHUS HIIEMEHTOB JIEKTPUUECKUX LIeTell;

MPUBOAUTH MPUMEPHI (HAXOIUTh MH(OPMAIMIO O MpUMepax) MPAKTUYECKOTO HMCIOIb30BAHUS
(u3MYeCKUX 3HAHUI B IOBCETHEBHOM JKU3HHU JUIsl oOecrieueHus 0€3011acHOCTH MPH 00paleHUH
¢ npubopaMu M TEXHUYECKMMH YCTPOMCTBAMM, COXpPAHEHHS 370POBbS M COOIIOJEHUS HOPM
9KOJIOTUYECKOTO ITOBEIEHUS B OKPYKAIOLIEH CpelE;

OCYILIECTBIATh MOUCK HH(pOpManuu Qu3nueckoro cojepxkanus B VHTepHeTe, Ha OCHOBE
UMEIOIUXCS 3HAaHMM W TYyTEM CpaBHEHHUS JOMOJHUTEIbHBIX MCTOUYHUKOB BBLIEIATH
nH(pOpMaIINIO, KOTOpas ABJISETCS MPOTUBOPEUNBOM MIIM MOKET ObITh HEIOCTOBEPHOM;
UCMOJb30BaTh TPH BBIIOJIHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJSPHYIO JIUTEPATypy
(U3MYECKOTO COJEpXKaHMs, CIPaBOYHbIE MaTEepHallbl, pecypchl ceTn HHTepHeT, BIaaeTh
npuéMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HMH(OpMAIMU M3 OJHOM 3HAKOBOM

CUCTEMBI B JIPYTYIO;



25

co3/1aBaTh COOCTBEHHBIC MMCbMEHHBIE M KPaTKHE YCTHbIE cOOOIIeHus1, 000011as nHpopMaIuio
U3 HECKOJIbKUX UCTOYHUKOB (PU3NYECKOTO COJACPKAHMUSA, B TOM YHUCIIE MTyOIMYHO MPEICTABIATh
pe3yNbTaThl TMPOEKTHOM WIIM HCCIICAOBATEIBCKOW JESTENbHOCTH, IPHU 3TOM TPaMOTHO
UCTIOJIb30BATh N3YyYCHHBIH MOHATHWHBIN amnmapaTt Kypca (pHU3MKH, CONPOBOXKIATh BBHICTYIIIICHUE
MPE3EHTALNEN;

IIPU BBIOJHEHUN YYEOHBIX MPOEKTOB U MCCIENOBAHUN (PU3NYECKHUX MPOLECCOB PACIIPEALIIATh
00s3aHHOCTM B TpYyNIe B COOTBETCTBHM C IIOCTAaBICHHBIMH 3aJadaMu, CJICOUTh 3a
BBINTOJTHEHUEM IIJIaHA JACUCTBUH W KOPPEKTUPOBAThH €ro, aJeKBaTHO OICHUBATh COOCTBEHHBIN
BKJI/I B JICATEIHLHOCTh TPYIIIBI, BHICTPAUBAaTh KOMMYHHUKAaTHBHOE B3aWMOJICHCTBHE, TPOSIBIISS

TOTOBHOCTb Pa3pemiaTtb KOHMIUKTHI.

K KOHITY 06yquH$[ B 9 Kkiacce MNPpEAMETHBIC PE3YJIbTAThl Ha 0azoBOM YPOBHE IOOJIKHBI OTPAXKATh

Cc(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

HCIOJIb30BAaTh  MOHATHS:  CHCTeMa  OTcuéra, MaTepualbHas  TOYKa, TPACKTOpUS,
OTHOCHTEIIFHOCTh MEXaHUYECKOTO ABIKEHUS, nedopMmanus (ynpyras, IulacTHUECKasi), TPeHHUE,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh M IEPerpy3kH, LEHTP TSHKECTH, aOCOIIOTHO
TBEPJIOE TEJO, LEHTP TSKECTH TBEPIOro Teja, paBHOBECHE, MEXaHUYECKUE KoleOaHWUs U
BOJIHBI, 3BYK, UWH(QpPa3ByK M  yIbTpa3ByK, DSJEKTPOMAarHUTHbIE  BOJHBI,  IIKaja
ANEKTPOMAarHUTHBIX BOJIH, CBET, OJU30PYKOCTb M JAIbHO30PKOCTb, CHEKTPbl MCIYCKaHWS U
MOTJIOIIEHUS, anb(a, 6eTa- 1 raMMa-U3ITy4eHHs], U30TOIbI, sJIEpHasi SJHEPreTHKa;

pa3nuyath sBIE€HUS (paBHOMEpPHOE U HEpaBHOMEPHOE MPSIMOJIMHEHHOE JBH)KEHHE,
PaBHOYCKOPEHHOE MpPSIMOJIMHENHOE JABHKEHHE, CBOOOJHOE IaJIeHUE T, PABHOMEPHOE
JBUKEHHE MO OKPYKHOCTH, B3aUMOJECHCTBHE TeJl, PEaKTUBHOE JBM)KEHHUE, KoyeOaTelbHOe
NBUKEHHME (3aTyXarollMe M BbIHYKICHHbIE KOJI€OAaHUs), PE30HAHC, BOJHOBOE JIBH)KEHUE,
OTpa)kKCHHE 3BYKa, NPSIMOJIMHENHOE pacHpOCTPAaHEHHUE, OTPaKEHHUE M IPEIOMIICHHE CBETA,
MIOJTHOE BHYTPEHHEE OTPaXCHHE CBETa, Pa3JIo’KeHHEe Oeloro cBeTa B CHEKTP U CIIOKEHHE
CHEKTPAJIbHBIX IIBETOB, JUCIEPCHUS CBETa, €CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHE
JUHENYaToro CHeKTpa H3JIydeHHUs) MO ONMUCAHHI0 UX XapaKTepHBIX CBONCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SBICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (DPU3NYECKHX SBICHUH B OKpYXarolleM MHpe (B TOM
yuciie pusndeckue sBJICHUs B MPUPOAE: NPUIUBBI U OTIMBBL, IBHKEHHE TutaHeT CoJHEeuHOM
CUCTEMBI, PEAKTHBHOE [BIKEHHE >KMBBIX OpPraHU3MOB, BOCIPHUITHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSACEHNE, CEHCMUYECKUE BOJHBI, LIYHAMH, 3XO, L[BETA TE€J, ONTUYECKUE SBIICHUS B
npupojie, OHUOJIOTHYECKOE MACHCTBHE BUAMMOTO, YIbTPA(PHOIETOBOIO M PEHTTEHOBCKOTO
W3IYy4eHUH, €eCTECTBEHHBIH pPAaJUOAKTUBHBIA (POH, KOCMHUYECKHE JIy4d, DPaJUOAKTUBHOE

U3Jy4eHUE MPHUPOJHBIX MHMHEPAJIOB, ICHCTBHE pPaJUOAKTHUBHBIX H3IyY€HUH HaA OpraHu3M
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YeJIoBeKa), NpPU OSTOM TIEPEBOJAUTH IPAKTHUECKYI0 33hadyy B y4eOHYI0, BBIICIATh
CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUM;

OIMCBIBaTh M3y4YEHHbIE CBOMCTBA Tel M (DU3MYECKHE SBICHUA, MCIOJIB3YS (PU3NUECKUe
BEIMYMHBI (CpelHsAs M MIHOBEHHas CKOPOCTb Tejlla IIPU HEPaBHOMEPHOM JBHKEHHH,
YCKOPEHHUE, MEPEMEIICHUE, MyTh, YIIOBas CKOPOCTb, CHJA TPEHUs, CHUJA YINPYrOCTH, CUIIA
TSDKECTH, YCKOpEHHE CBOOOJHOTO TMAJCHHUs, BEC Tela, HUMIIYJIbC Telld, HMITYJIbC CHIIBL,
MeXaHu4eckas paboTa U MOIIHOCTb, IOTEHIMAJIbHAs HHEpPrus Tejaa, IOJHATOr0 Haj
MIOBEPXHOCTBIO 3€MJIM, MMOTEHLUAIbHAS SHEPIUs CKATOW NMPYXKHUHbBI, KUHETUYECKas IHEeprus,
MOJTHAsi MEXaHWYecKash SHEprusi, MepuoJl M YacToTa KoJjeOaHWH, JIMHA BOJHBI, TPOMKOCTh
3ByKa U BbICOTa TOHA, CKOPOCTb CBETA, NOKAa3aTellb IMPEJIOMIIEHUS CpPEIbl), IPU OMHCAHUU
IPAaBUIBHO TPAKTOBATh (PU3UYECKUH CMBICH HCHOJIb3YEMBIX BEJIWYHMH, OOO3HAYEHHs U
eMHULIBl (PU3NYECKUX BEJIWYMH, HAXOAUTH (DOPMYJbl, CBS3bIBAIOIIUE JAHHYIO (PU3UUECKYIO
BEJIMYMHY C IPYTMMHU BEIMYMHAMH, CTPOUTH IPaUKN U3yYSHHBIX 3aBUCUMOCTEH (pU3HUecKux
BEJIMYUH;

XapaKTepu3oBaTh CBOMCTBA TeJ, (U3MYECKHUE SIBJICHHUS M IPOLECCHl, HCHOIb3YysA 3aKOH
COXPAHEHMsI SHEPIUH, 3aKOH BCEMUPHOTO TATOTEHMsI, IPUHLUI CYNEPHO3ULIUN CHUJI, IPUHLIUAI
oTHOocuTenbHOCTH ['anunesi, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHHUS HMITYJIbCA, 3aKOHBI
OTpaXEHUS U MPEIOMIICHHs CBETa, 3aKOHbI COXpPAHEHMsI 3apsiIOBOIO U MAacCOBOI'O YHCEI MPHU
SJICPHBIX PEaKLHUsAX, MPH 3TOM JIaBaTh CIIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3alUCBIBATH €r0
MaTEMaTHYECKOE BBIPA)KECHHUE;

OOBACHATH (PU3MYECKHE MPOLECChl U CBOMCTBA TeJl, B TOM YHCJIE€ U B KOHTEKCTE CHUTYyal[Uil
MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh MPUUNHHO-CIEICTBEHHbIE CBSI3U, CTPOUTH
0o0BsiICHEHHE U3 2—3 JOTMYECKHX IIaroB ¢ ONOpoil Ha 2—3 M3yYEHHBIX CBOMCTBA (hHU3HUECKUX
SABJICHUH, (PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemaTh pacyéTHble 3aaun (OMUpAIOIIMecs Ha CUCTEMY U3 2—3 ypaBHEHHI), UCIIOb3YsI 3aKOHBI
n (opmynbl, cBs3bIBarolMe (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHalli3a YCJIOBUA 3a/Jayd
3aMMCchIBaTh KPATKOE YCIOBHE, BBISIBISTH HEAOCTAIOUINE UM U30BITOYHBIE JAHHBIE, BHIOUPATh
3aKOHBl U (OpMYJBl, HEOOXOIUMBIE JJS PELICHUs, NPOBOJUTH pacuéTbl M OLCHUBATh
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUeHHs (PU3NYECKON BETMUMHBI;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MpPU TOMOIIM (U3HUECKUX METOMOB,
UCIIOJIb3YSl OMNHMCAHME MCCIEIOBaHUS, BBIIETATH IMPOBEPSEMOE MPEANOI0KEHUE, OLEHUBATh
IIPaBWIBHOCTh MOPSAJKA TNPOBEACHUS HCCIEIOBaHMs, IENaTh BBIBOABI, HWHTEPIPETUPOBATH
pe3yabTaThl HAOMIOJICHUN U OTIBITOB;

IPOBOJIUTh ONBITHl IO HAOMIOAEHUIO (PU3MUYECKUX SIBICHUH WM (PU3HMUECKUX CBOWMCTB Tel

(u3y4yeHue BTOpOro 3aKkoHa HpIOTOHA, 3aKOHA COXpaHEHHs SHEPTHH, 3aBHCUMOCTh NEpHOJa
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KoJIeOaHUH MPYKMHHOTO MasiTHUKA OT Macchl rpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh
OT aMIUIMTYJbl MaJbIX KOJ€OaHWH, MPSIMOJMHEHHOE pacHpOCTpaHEHUE CBETA, Pa3NIOKEHHE
0enoro cBera B CIEKTp, M3y4yeHHE CBOWCTB M300pa)KCHHUS B IUIOCKOM 3€pKajle U CBOMCTB
M300pakeHUsl MpeaMeTa B coOHparolleil JMH3e, HaONIoJCHHE CIUIOMIHBIX M JIMHEHYaThIX
CIIEKTPOB H3JIyUY€HHs): CaMOCTOSTEIbHO COOMpPATh YCTAHOBKY W3 H30BITOYHOTO Habopa
000pyI0BaHUs, OIMCHIBATH XOJ OMBITA U €r0 PE3yIbTAThI, (HOPMYIHPOBATH BHIBOAKI;
MIPOBOAUTH MPU HEOOXOAUMOCTH CEPHUIO NPSIMBIX U3MEpPEHUH, Ompenessis cpeiHee 3HaueHUe
U3MEPSIeMO BeTUYHHBI ((POKYCHOE pacCTOSIHUE COOMparoliel JIMH3bI), 00OCHOBBIBATH BHIOOD
croco06a n3MepeHus (M3MEpUTEIBHOTO TPUOOopa);

MIPOBOJIUTH MCCIIEOBAHUE 3aBHCUMOCTEH (PM3MUECKUX BEIMYUH C MCIIOJIIb30BAaHUEM MPSIMBIX
M3MepeHuil (3aBUCUMOCTD IYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JBMKEHHH 0€3 HauyalnbHON
CKOpPOCTH, Mepuojia KojeOaHWiH MaTeMaTHUeCKOro MasTHUKA OT IJIMHBI HUTU, 3aBHCHUMOCTH
yrja OTpa)kKeHHUs CBETa OT YIJa MAJCHMsSI U YIJla IPEeIOMIICHUS OT YIJla NaJeHUs]): IJIaHUPOBaTh
WCCIIEIOBAaHKE, CAaMOCTOATEIBHO COOMPATh YCTAaHOBKY, (PUKCHPOBATH PE3yIbTAThl OTYYEHHON
3aBUCHUMOCTH (U3UYECKUX BEJIMYMH B BHUAE Tabuull U TpaduKoOB, AeNaTh BBIBOJBI IO
pe3ynbTaTaM HCCle0BaHUS;

MIPOBOANTH KOCBEHHBIE M3MEpEeHMs] (PU3MUECKUX BEIUYMH (CpedHssi CKOPOCTh M YCKOpPEHHUE
Tela TpPU PABHOYCKOPEHHOM JBUKEHHM, YCKOpEHHE CBOOOJHOIO MaAEHUs, KECTKOCTh
NPY>XUHBI, KOO(GOUIMEHT TPEHUS CKOJIbKEHHUs, MEXaHU4ecKasi paboTa U MOIHOCTh, YacTOTa U
nepuosl KoyieOaHWM MaTeMaTH4ecKoro M MPYXKHUHHOTO MAasTHUKOB, ONTHYECKas CHIla
coOuparomield  JIMH3bI, pPAJUOAKTUBHBIM (OH): IUIAHUPOBAaTh M3MEpPEHHus, codupaTh
SKCIIEPUMEHTAJIbHYI0O YCTAHOBKY M  BBINOJIHATH W3MEpPEHUs, CIeays MNpeasIoKeHHON
MHCTPYKLMHU, BBIYUCIATH 3HAUEHUE BEJIIMYMHBI U AHAJIU3UPOBATH IMOJIyUYEHHBIE PE3yJbTaThl C
y4€TOM 3aJJaHHOM MOTPELIHOCTH U3MEPEHU;

co0Jro1aTh MpaBuiIa TEXHUKK O€30MaCHOCTH MPU paboTe ¢ 1abopaToOpHBIM 000PYI0OBAHUEM;
pa3nuyaTh OCHOBHBIE NPU3HAKU H3YYEHHBIX (PU3MUECKHX MOJeNel: MaTepuanbHas TOYKa,
abCcoOTHO TBEPJOE TENO, TOYEUHBIM HCTOYHUK CBETa, Jy4, TOHKas JIMH3a, IJIaHETapHas
MOJIENb aTOMAa, HYKJIOHHAs MOJIENIb aTOMHOTO s171pa;

XapaKTepu30BaTh NMPUHIMIIEI JEHCTBHUS M3YyYEHHBIX NMPHUOOPOB M TEXHUUYECKUX YCTPOUCTB C
OMOpON Ha MX ONUCaHUS (B TOM YHWCIE: CIUIOMETP, JATUUKH IOJOXKEHUS, PAacCCTOSHUS U
YCKOpEHUs, pakKeTa, 5XOJIOT, OYKH, IEpHUCKol, QoToanmapaT, ONTHYECKHE CBETOBOIBI,
CIIEKTPOCKOI, J03UMETp, KaMepa BuiibcoHa), MCMONB3ys 3HAHUS O CBOMCTBAaX (hU3MUYECKHX
SABJICHUI U HEOOXOMMBbIe (PU3MUECKHE 3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbl M CXEMaTUYHbIE PHUCYHKH M3YyYCHHBIX TEXHUYECKUX YCTPOMCTB,

M3MEPUTENbHBIX MPUOOPOB U TEXHOJOTMYECKUX TMPOIECCOB MPH pEIIeHUH y4eOHO-
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MPAKTUYECKHX 337124, ONTUYECKHE CXEMBbI [T TOCTPOSHUS M300paKeHUH B INIOCKOM 3epKajie u
coOuparoIIe JHH3E;

IPUBOAUTH MPUMEpPHI (HAXOIUTh MH(OPMALMIO O MpUMepax) MPAKTUYECKOIO HUCIOIb30BAHUS
(Gu3nyecKkux 3HaHUH B IOBCEAHEBHOM KU3HU JUIs oOecrieueHust 0€30MacHOCTH IpU 00pallleHuu
¢ mpubopaMu U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3J0POBBS M COONIONEHUS HOPM
9KOJIOTUYECKOI0 ITOBEJCHUS B OKPYKAIOIIEH Cpelie;

OCYILLIECTBIIATh MOUCK MH(pOpMaLuu (puzndeckoro conepxkanus B IHTepHeTe, caMOCTOSITENbHO
(bopMynMpys NMOMCKOBBIM 3alpoC, HAXOAUTh IIYTH ONpPENEIeHUs JOCTOBEPHOCTH IMOJy4YECHHON
nH(pOpMaIUY Ha OCHOBE MMEIOIINXCS 3HAHUN M JJOTIOJTHUTEIHHBIX UCTOYHUKOB,;

HCIIOJIb30BaTh IPU BBIIOJHEHUM YYEOHBIX 3aJaHUNl HAY4YHO-NOMYJISIPHYIO JIUTEpATypy
(bu3n4ecKoro cojepXKaHus, CIpPaBOYHbIE MaTepualibl, pecypcbl ceTu VHTepHeT, BiaaeTh
npuéMamMHi KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs MH(OpMAIMK W3 OJHOW 3HAKOBOU
CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC IMUCHMEHHBIE M YCTHBIE COOOIICHHS HAa OCHOBE HH(OpPMAIUN U3
HECKOJIbKUX HCTOYHMKOB (DM3UYECKOIO COAEp)KaHUs, IMYOJMYHO IPEJCTaBIATh PE3yJIbTaThl
IIPOEKTHOM WJIHM HCCIEN0BATEIbCKOM JESITEIBHOCTH, IPU 3TOM TIPAaMOTHO HCIOJb30BaTh
M3Y4YCHHBI TOHATUIHBIA anmapaT uW3y4aemMoro pasjaena (U3MKHM U CONPOBOXKIATh

BBICTYIUIEHHE ITpEe3EHTAlMEN ¢ yUETOM 0COOEHHOCTEN ayJUTOPUH CBEPCTHUKOB.
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7 KJIACC
Ne HanmenoBanue pa3zneinoB U TeEM IPOrpaMMmbl KonunuecTBo yacos OnexktpoHHbie (IU(POBLIE)
n/n Beero|| KourposbHbie [IpakTuuecKue 0bpazoBaTeNbHbIEC PECYPCHI
paboThI paboThI

Paznen 1. ®usuka u e€ posib B NO3HAHUU OKPYKAIOLIEr0 MUpa

1.1 ||®usuka - HayKa o IpUPOAE 2 bubmuorexa [IOK
https://m.edsoo.ru/7f416194

1.2 || ®usnyeckue BeIUYHUHBI 2 1 bubmuorexa [JOK
https://m.edsoo.ru/7f416194

1.3 ||EcTecTBeHHOHAYYHBII METO]I TIO3HAHUS 2 1 bubnnorexa [JOK
https://m.edsoo.ru/7f416194

‘I/ITOFO 10 paszeny H 6 H

‘Pame.ﬂ 2. IlepBonayajibHble CBeICHHs 0 CTPOCHHH BELIeCTBA

2.1 ||CtpoeHue BemecTBa 1 bubnnorexa [HOK
https://m.edsoo.ru/7f416194

2.2 ||/IBm>keHHE M B3aMMOJICHCTBHE YaCTHI] BEIICCTBA 2 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

2.3 ||ArperatHble COCTOSIHUS BEILIECTBA 2 bubnuoreka [IOK
https://m.edsoo.ru/7f416194

‘I/ITOFO o pazaeny H ) H

‘Pamen 3. JIBU:KeHHUE M B3anMO/IelicTBHE TeJl

3.1 |MexaHn4eckoe IBHKCHUE 3 bu6nmoreka [JOK
https://m.edsoo.ru/7f416194

3.2 ||Wuepuwmsi, Macca, MIOTHOCTH 4 1 1 bu6mmorexa [IOK
https://m.edsoo.ru/7f416194

3.3 ||Cua. Buasl cur 14 1 2 bubnuorexa [JOK
https://m.edsoo.ru/7f416194

‘I/IToro 0 pa3feiny H 21 H

‘Parmen 4. laBjieHue TBEPABIX TeJl, dKUIAKOCTEH M ra30B



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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Ne HanmenoBanue pa3znesnoB U TEM IPOrpaMmbl KonunyecTBo yacos OnextpoHHble (IU(POBLIC)
n/m Bcero| Konrposbubie [TpakTryecKue 0bpasoBaTeNbHbIE PECypPChl
paboThI paboThI
4.1 |daBnenue. Ilepenaua naBieHust TBEpABIMU TeJIaMH, 3 bubmumoreka [IOK
JKUIKOCTSAMU Y Fa3aMu https://m.edsoo.ru/7f416194
4.2 | /aBneHue )UIKOCTH 5 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
4.3 |[AT™MocdepHOe 1aBIeHHE 6 bubmumoreka [IOK
https://m.edsoo.ru/7f416194
4.4 | deiicTBUE KUIKOCTH U ra3a HA MOTPYKEHHOE B HUX 7 1 3 bubmuorexa [JOK
TEJO https://m.edsoo.ru/7f416194
‘I/ITOFO 0 pasaeny H 21 H
‘Pamen 5. PaboTa ¥ MOIITHOCTH. JHEPTUs
5.1 |[PaboTa u MOILIHOCTH 3 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
5.2 |[IIpocTbie MEXaHU3MBI 5 1 bubnuoreka [IOK
https://m.edsoo.ru/7f416194
5.3 |Mexanuueckas SHEPTHs 4 1 1 bubnuoteka [JOK
https://m.edsoo.ru/7f416194
‘I/IToro IO pa3feny H 12 H
‘PesepBﬁoe BpEMs H 3 H H H
OBILEE KOJINUECTBO YACOB I10 [TIPOTPAMME | 68 | 4 [ 12 [
8 KJIACC
Ne HanmenoBanue pa3ienoB U TEM IPOrpaMMbl ‘ KomnuecTBo vacoB ’ OnekTpoHHbIE (LU POBLIE)
n/n Beero|| KouTposbHbIe [TpakTrueckue 0bpazoBaTeNbHEIE PECypCHI
paboThI paboThI
‘Pa:me.ﬂ 1. TemioBble sIBJCHUSA
‘1.1 HCTpoeHHe U CBOMCTBA BEIIECTBA H 7 H H HBI/I6J‘II/IOTeKa IHOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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Ne HaumenoBanue pa3zenoB u TeM nIporpaMmbl ‘ KonnuectBo yacos | DOnexTpoHHbIE (IUPPOBEIC)
n/m Bcero| KontponbHbie [IpakTryecKue obpasoBatenbHbIe PeCypChl
paboThl paboThI
| | | [ |https://m.edsoo.ru/7f4181ce
1.2 |TerutoBsie poIIECCHI 21 2 5 Bbu6muotexa [JOK
https://m.edsoo.ru/7f4181ce
‘I/ITOFO 0 pazaeny H 28 H
‘Pamen 2. DJleKTpUYEeCKHUE U MATHUTHBIE SIBJICHUSI
2.1 |Dnexrpuueckue 3apsasl. 3apsHKCHHbIE TEJIa U UX 7 1 Bu6mmoteka [JOK
B3aUMO/ICHICTBUE https://m.edsoo.ru/7f4181ce
2.2 ||[ToCTOSIHHBIN PJEKTPUUCCKUN TOK 20 1 7 bubnnoreka [JOK
https://m.edsoo.ru/7f4181ce
2.3 |[MaruuTHbIE SBICHUS 6 1 15 bubnunoreka LIOK
https://m.edsoo.ru/7f4181ce
2.4 | DneKTpoMarHuTHas WHIYKIHS 4 Bbu6mmoteka [JOK
https://m.edsoo.ru/7f4181ce
‘I/IToro IO pa3feiny H 37 H
‘Pe3epBH06 BpeEMs H 3 H H H
OBLLEE KOJIMYECTBO YACOB IO [IPOTPAMME | 68 | 4 [ 14.5 [
9 KJIACC
Ne HaunmenoBanue pa3zienoB v T€M NporpaMMbl KommuectBo wacos OnexkTpoHHBIE (IU(PPOBBIE) 0Opa30BATEIHHBIC
n/m Bcero| KonrposbHbie [IpakTryeckue peCypChI
paboThI paboTsI
‘Pasnen 1. MexannuecKkue siBJeHHUSA
1.1 |[MexaHndecKkoe ABMIKCHHE M CITIOCOOBI €ro 10 1 but6mmorekxa [IOK
OTIHICAaHUS https://m.edsoo.ru/7f41a4a6
1.2 |[B3aumopelicTBue TeI 20 2 3 bubnmorexa LIOK
https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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Ne HaumenoBanue pa3zienoB v TeM nporpaMmbl KommmuectBo wacos DnexTpoHHBIE (ITUPPOBEIC) 00pa3oBaTEIbLHBIC
n/m Bcero| KontposbHbie [IpakTryeckue pecypebl
paboThl paboThI
1.3 ||3akoHBI cOXpaHEHHS 10 3 bu6mmoteka [JOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 0 pazaeny H 40 H
‘Pa:men 2. Mexanun4eckue K0J1e0aHUs U BOJTHBI
2.1 |[MexaHn4eckue KoucOaHus 7 3 bubnuoreka [{OK
https://m.edsoo.ru/7f41a4a6
2.2 ||MexaHu4eckue BOJHBI. 3BYK 8 1 3 bubnuoreka [IOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 0 pazaeny H 15 H

‘Pa3)1e.11 3. 3HeKTpOMaI‘HI/ITHOe OJI€ U 3JICKTPOMATIHUTHBIC BOJIHBI

3.1 ||[DaeKTpOMarHuTHOE MOJIE U AIIEKTPOMArHUTHBIE 6 2 bubnnorexa [JOK
BOJIHBI https://m.edsoo.ru/7f41a4a6

‘I/ITOFO 0 pasaeny H 6 H

‘Pa311e.11 4. CBeroBbI€ ABJICHHSI

4.1 ||3aKoHBI pacnIpOCTpaHEHHs CBETa 6 2 bubmuorexa [IOK
https://m.edsoo.ru/7f41a4a6

4.2 |JTuH3BI M ONTHYECKUE TPHOOPHI 6 3 bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

4.3 ||Pa3noxeHue 6enoro cBeTa B CIEKTP 3 1 2 bubmuoreka [OK
https://m.edsoo.ru/7f41a4a6

‘I/IToro 10 pa3feiny H 15 H

‘Pa:men 5. KBaHTOBBIC SIBJICHUSA

5.1 |Hcnyckanue 1 IOTJIONIEHHE CBETa aTOMOM 4 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

5.2 ||CtpoeHue aTOMHOTO sipa 6 1 bubmmoteka [JOK
https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Ne HaumenoBanue pa3zienoB v TeM nporpaMmbl KommmuectBo wacos DnexTpoHHBIE (ITUPPOBEIC) 00pa3oBaTEIbLHBIC
n/n Beero|| KoutposbHbIe [IpakTuuecKue pecypebl
paboThl paboThI
5.3 ||SlmepHble peakuuu 7 1 1 bubnmoreka [JOK
https://m.edsoo.ru/7f41a4a6

‘I/ITOFO 0 pazaeny H 17 H
‘Pa:men 6. IloBTOPHTEILHO-0000 IIAIOIIUIT MOYJIb
6.1 |IloBropenue u o0oOIIEHHE COAEPKAHUS Kypca 9 2 bub6nunorexa LIOK
¢dusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
‘I/ITOFO 0 pazaeny H 9 H

OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME || 102 | 5 [ 27 [



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