MyHHITMNIATPHOE aBTOHOMHOE 00111€00pa30BaTEIbHOE YUPEKICHHE
«Cpennsis obmeoopazoBaTenbHas mkoia Ne3 r. UepenaHoBay

I[TPUHATO

IIPOTOKOJI 3aCE€IaHUS METOANYECKOr0 00hEINHEHHUS
yUUTENeH TOYHBIX HAYK
oT «29» aBrycta 2022 roga Ne 17

COI'JTACOBAHO
3amecTuTenb qupekTopa mo YBP
T.H. MapcakoBa

oT «29» aBrycta 2022 rona

[MPUHATO

IPOTOKOJI 3aCeIaHNsI METOANIECKOTO 00BEIMHEHNS
yuureseld Touku pocTa
oT «28» aBrycrta 2023 roga Ne 1

COTI'JTACOBAHO
3amecTuTenb qupekTopa mo YBP
T.H. MapcakoBa

oT «29» aBrycta 2023 roga

[MPUHATO

IPOTOKOJI 3aCeIaHNs METOANIECKOTO 00BbEIMHEHNS
yuureneit Touku pocra
oT «28» aBrycrta 2025 roga Ne 1

COTI'JTACOBAHO
3amecTuTenb qupekTopa mo YBP
T.H. MapcakoBa

oT «29» aBrycta 2025 roga

[TPUHATO
MIPOTOKOJ 3aCEIaHUS METOINIECKOTO 00BETHHEHUS

yuureneil Touku pocra

COI'JTACOBAHO
3amecTtutens qupekropa no YBP

T.H. MapcakoBa

oT «27» aBrycta 2026 romga Ne 1 oT «27» aBrycta 2026 rona

PaGouas nporpamma y4e0HOro nmpeaMmera
«®U3UKA»
BA3OBBIi1 YPOBEHb
JJIsI OCHOBHOT0 0011ero oopa3oBanus (7-9 kiacc)
Cpok ocBoeHusi: 3 roaa

Cocrasureins:
Bunokyposa C.b., yuutens ¢pusnku,
XKyxosa B.H., yunurtens pusuku

2022

1. ITosicHuTE/IbHAA 3aNIMCKA
Ousnka SBISETCS CHUCTEMOOOPa3yIOUIMM JJIsi €CTECTBEHHO-HAYYHBIX YUYEOHBIX IPEIMETOB,
MIOCKOJIbKY (DPM3MYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOLECCOB M SIBJICHUH, H3ydaeMbIX XHMUEH,
Ouosiorueii, acTpoHOMHEH U PU3NUECKOM reorpaduei, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO KapTUHY



MHpa, IPeJoCTaBiIsAeT Haubosee sicHble 00pa3lbl MPUMEHEHHUs Hay4yHOI'O0 METOJla MO3HAHHUA, TO €CTh
crioco0a MoJyuyeHHs! TOCTOBEPHBIX 3HAHUH O MHpE.

OpnHa U3 I1aBHBIX 3a/1a4 (U3NYECKOro 00pa30BaHus B CTPYKTYpe 0011ero o0pa3oBaHusi COCTOUT
B ()OPMHUPOBAHUU €CTECTBEHHO-HAYUYHOW I'PAaMOTHOCTH U MHTEpeca K HayKe y 00y4Yaromuxcsl.

N3yuenne ¢u3nkun Ha 0a30BOM ypOBHE IpENOJaracT OBJIAJACHUE  CIEIyHOLUMU
KOMIIETEHTHOCTSIMH, XapaKT€PU3YIOIIMMHU E€CTECTBEHHOHAYyUYHYI0 I'PAMOTHOCTb: HAYyYHO OOBSICHSTH
SBJICHUSI, OLICHUBATh U MIOHUMATh OCOOEHHOCTH HAyYHOI'O MCCIIEOBAHUS; UHTEPIIPETUPOBATh JaHHBIE
U UCIOJIb30BaTh HAYYHbIE 1I0KA3aTEIbCTBA AJIS IOJyUYEHUS BBIBOJIOBY.

Ilenu n3ydenus pu3KMKH Ha ypoBHE OCHOBHOT'O 00111ero o0pa3oBanus onpezencHs! B Konnenuun
npernojaBaHus yuyeOHoro mnpeamera «®Pu3umka» B 00pa3oBaTeIbHBIX oOpraHu3anusax Poccuiickoi
denepanun, peanu3yonX OCHOBHbIE 00111€00pa30BaTe/IbHbIE IPOrPAMMBI, YTBEPKAEHHON pelieHneM
Komnernn Munncrepcta npocsermienus Poccutickoit @enepanun (mpoTokon ot 3 aekadps 2019 r. Ne
[1K-4BH).

Lenu uzyuenus ghuzuxu:

nproOpeTeHne HHTepeca U CTPEMIICHHS 00YJaIOIINXCSl K HAyYHOMY U3Y4YEHHUIO IPUPO/IBI,

pPa3BUTHE HUX HHTEJUIEKTYaJbHBIX M TBOPYECKMX CIIOCOOHOCTEH; pa3BUTHE IPEICTaBICHUN O
Hay4YHOM METOJE IMO3HaHUs M (OPMHPOBAHUE HCCIEN0BATEIbCKOIO OTHOLIEHUS K OKPYXArOIUM
SIBIICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MUPOBO33PEHMS KaK pe3yJIbTaTa U3yueHHsl OCHOB CTPOCHHUS MaTEpPUU
1 pyHIaMEHTAIbHBIX 3aKOHOB (DHU3HKH;

(dopMHpoBaHUE MPEACTaBICHUN O pou (U3UKU JUIsL Pa3BUTHS JPYTUX €CTECTBEHHBIX HAyK,
TEXHUKHU U TEXHOJIOTUI;

pa3BUTHE MPEACTaBIECHUI 0 BO3MOXKHBIX cepax Oyayuiei npodeccuoHanbHON AeITeNbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JAIIbHEHIIIEMY 00y4EHHIO B 9TOM HalpaBJICHUH.

JlocTrkeHue 3TUX 1esiel mporpamMMsl 1o (U3MKe Ha YpOBHE OCHOBHOI'O 001Iero o0pa3oBaHus
o0ecrieYnBaeTCs peIIeHUEM CIeTYIONUX 3a/1au:

npuoOpeTeHre 3HaHUM O JUCKPEeTHOM CTPOEHHM BEIECTBA, O MEXAaHUYECKUX, TEIJIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

npuoOpeTeHne yMEHUH OMUCHIBaTh U OOBICHATH (U3NYECKHUE SIBICHUS C HCIOJIb30BAHUEM
MOJYYEHHBIX 3HAHHI;

OCBOCHHME METOJIOB pEIlIeHHs] MPOCTEHIINX pacu€THBIX 3a/la4 C UCHOJIb30BAHUEM (U3NYECKUX
MOJIeJIeH, TBOPUECKUX U NMPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3sBUTHE YMEHMH HaOJI0JaTh NPUPOJAHBIE SBIEHHS M BBIIOJHATH OIBITHI, J1TAOOpAaTOpPHBIE
paboThI U IKCIIEPUMEHTAIbHBIE UCCIEA0BAaHNS C UCIOJIb30BaHUEM U3MEPUTEIbHBIX PHUOOPOB;

OCBOCHHE NMPUEMOB PaOOTHI ¢ MH(POpMaIel GU3NUECKOro CoAep KaHus, BKI0Yask HH(OPMAIIHIO
0 COBPEMEHHBIX JOCTHKEHUIX (PU3UKH, AaHATU3 U KPUTUYECKOE OLIEHUBaHNE UH(POpMaIIHH;

3HAaKOMCTBO CO cdepaMu NpodecCHOHANbHOM AeSITeNbHOCTH, CBSI3aHHBIMH C (U3HMKOH, U
COBPEMEHHBIMU TE€XHOJIOTHSIMH, OCHOBAHHBIMH Ha JJOCTHKEHUIX (PU3MUECKOI HAYKH.

Ha wusyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
otBoautcs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezlento), B 8 kijacce — 68 yacoB (2 vaca B
Hegneno), B 9 kitacce — 102 vaca (3 yaca B HEINIO).

[Ipennaraemelii B mporpamMme mo ¢u3MKe NepedyeHb JIabopaTOPHBIX pabOT M OMBITOB HOCHUT
PEKOMEHAATENbHBIN XapaKkTep, YUUTENb JIelaeT BEIOOp MPOBEIeHUs Tab0paTOPHBIX pabOT U OIMBITOB C
y4€TOM HHIUBUAYAIbHBIX OCOOEHHOCTEH OO0YyJaromMXcs, CIHCKAa AKCHEPUMEHTAIbHBIX 3aJaHuM,
IpeJularaéMbIX B paMKax OCHOBHOT'O TOCY/IapCTBEHHOT'0 SK3aMeHa 1o (pu3mke.

2. Conep:xanue yueoHnoro npeamera «®U3UKA» (6a30Bblii ypoBeHb)

7 Knacc

Paszoen 1. Dusuka u e€ ponv 6 NO3HAHUU OKPYIHCAIOUe20 MUPA

®usnka — Hayka o npupoze. SBneHus mnpuponsl. Pu3nUecKue SBICHUSA: MEXaHHUYECKHE,
TEIJIOBBIE, YIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BeNWYMHBL. M3mepenue ¢usnyeckux BeauuuH. Dusznueckue npuOOpHI.
[TorpemnocTs n3MepeHult MexayHapoaHas CUCTEMa €AMHULL.

Kak ¢u3uka u npyrue ecTecTBeHHbIE HAYKH M3Yy4aroT Ipupony. EcTecTBEeHHOHAY4YHBINH METO
MO3HAHUsA: HAONIOJIEHHE, TMOCTAHOBKA HAYYHOTO BOIIPOCA, BBIIBWKEHHE TUIOTE3, SKCIEPUMEHT IO
IIPOBEpPKE TUIOTE3, 00BCHEHNE HA0MI04aeMoro siBjieHus. Onucanne GU3nYecKux sBJICHUH C TOMOIIbIO



MOJIEIIEN.

Jlemoncmpayuu

MexaHnnueckue, TEIIoBbIe, dJEKTPUUECKHUE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

duznyeckue MpuoOPHI U MPOLEAYpa MPSIMBIX H3MEPESHUN aHAIOTOBBIM U IIU(PPOBLIM MTPHOOPOM.

Jlabopamopmvie pabomvl u onvimol

Onpeznenenue 1EHbI IEIEHUS MKaIbl HK3MEPUTEIBHOTO MpUodopa.

N3MepeHne paccTosiHUM.

N3mepenune 06bEMa KUAKOCTH U TBEPAOTO TeIa.

Omnpenenenue pa3MepoB MabIX TE.

N3mepenne Temneparypsl IPU MOMOIILU KUIKOCTHOTO TEPMOMETPA U IaTUYMKA TEMIIEPATYPHI.

[IpoBeneHune uccieqoBaHus MO MPOBEPKE TMIIOTE3bl: AANBHOCTh MOJETA IIApHKa, MYIIEHHOTO
TOPU30HTAIIEHO, TEM OO0JIbIIIe, YeM OOJIbIIIe BHICOTA ITyCKa.

Paszoen 2. [lepsonauanvhvie ceedenus 0 cmpoeruu seujecmada

CrpoeHnue BelecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mmepbl. ONBITHI, JOKA3bIBAIOIINE JTUCKPETHOE
CTpOCHHE BEIECTBA.

JBwxenue wyactull BemecTBa. CBs3b CKOPOCTH JBIKEHUS YACTUIl C TEMIIepaTypoil.
BbpoynoBckoe nBuxenue, auddysus. BsaummopneiictBue dYacTull BeIIeCTBa: NPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, KUAKOCTEH U TBEPABIX (KPUCTAIITNUYECKHX )
Ten. B3auMoCBsA3b MEXIy CBOMCTBaMM BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHUSAX W MX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUI BOJIBL.

Jlemoncmpayuu

Habmtoienue OpoyHOBCKOTO IBUKEHHUSI.

HaGmronenue nuddy3un.

Habmtoenue siBieHuit, OObSICHSIOMUXCS MPUTSHKEHUEM WM OTTAIKUBAHUEM YaCTHII BEUIECTBA.

Jlabopamopuvie pabomul u onvimol

Onenka auamMerpa atoma METOAO0M PsiIOB (C UcTosib3oBaHueM (hoTorpaduii).

OnBITHI 110 HAOJIOACHHUIO TEIIOBOTO PACIITUPEHHUS Ta30B.

OnBITHI MO OOHAPYKEHUIO TEHCTBHUS CHUIJI MOJICKYJISIPHOTO TPUTSKEHHUS.

Pazoen 3. Jlsusicenue u 63aumooeticmaue mein

Mexanudeckoe aBuxeHHe. PaBHOMepHOEe U HepaBHOMepHOe JBHkeHHE. CkopocTb. CpenHss
CKOPOCTb IPU HEPABHOMEPHOM JIBIKCHHH. Pacuért myTu v BpeMEeHH JIBHXKCHHUS.

SIBnenue uHepuuu. 3aKkoH UHEpLUUH. B3auMopaeiicTBue Tel Kak MpUYMHA U3MEHEHHS] CKOPOCTH
IBUKEHMsT Tesl. Macca kak Mepa uHepTHOCTH Tena. [InmoTtHocTh BemiecTBa. CBsi3b IUIOTHOCTH C
KOJMYECTBOM MOJIEKYJ B eMHMIIe 00BEMA BEIIeCTBa.

Cuna xak xapakTepucTHKa B3aumozeictus ten. Cuna ynpyroctu u 3akoH ['yka. M3Mmepenue
CHJIBI C TIOMOIIBI0 JTUHAMOMETpa. SIBJieHHEe TATOTEHHUS M cuiia TsbkecTd. Cuiia TSHKECTH Ha JPYTHX
mwiaHerax. Bec Tenma. HeBecomocth. CrokeHHE CHJI, HaIlpaBI€HHBIX 110 OJHON MpPSMO.
PaBHozelicTByromas cui. Cuna TpeHus. TpeHue CKONbXKEHUS U TpeHHE MOKos. TpeHue B nmpupojie u
TEXHUKE.

Jlemoncmpayuu

Habmoienne MexaHn4eckoro JBUKEHHs Teja.

N3mepenne ckopocTu MPSIMOJIMHEUHOTO JIBUYKEHHUS.

HabGnronenue siBeHUs HHEPITUN.

Habmronenre uaMeHeHus: CKOpOCTH MPHU B3aUMOICHCTBUU TEll.

CpaBHEHHE Mace MO B3aUMOJICUCTBUIO TEN.

CnoxxeHue cuil, HallpaBJIEHHBIX MO OJJHON MPSIMOM.

Jlabopamopmvie pabomvl u onvimol

OnpeneneHue CKOPOCTH PaBHOMEPHOTO JBWKEHHs (IIapuka B SKUIKOCTH, MOJIEIH
AIEKTPUIECKOTO aBTOMOOMIIS U TaK Jlajee).

Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHUS OpycKa WM MIapuKa MO0 HAKIIOHHOW TIOCKOCTH.

Omnpenenenue MIOTHOCTU TBEPIOTO Tena.

OnBITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh pacTshkeHHs (nedopManuu) TPYKHHBI OT
MPUIIOKEHHOW CHJIBI.

OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHUS OT BEca TeJa U XapakTepa
COTIPUKACAIOLINXCS TOBEPXHOCTEH.



Pa3zoen 4. Jlasnenue meépovix men, scuokocmetl u 2a3os

Hasnenne. CriocoObl YMEHBIICHHUSI U yBETHMYEHUS JaBiieHUs. JlaBieHue rasza. 3aBUCHUMOCTD
JaBJieHUs raza ot o0b&ma, TemmepaTypsl. [lepenaua gaBneHus TBEPABIMU TEJIaMH, >KUIKOCTSIMH U
razamu. 3akoH Ilackans. [THeBMaTndyeckne MamuHbl. 3aBUCUMOCTh JABJICHUS KUJKOCTH OT TITyOUHBI.
I'unpocratuueckuii mapanokce. CooOmiaromuecs cocyasl. ['uapaBanueckre MeXaHU3MBbI.

ATtmocdepa 3emnu u atMochepHoe naBieHue. [IpuarHbI CyIecTBOBaHHUS BO3IyITHON 000I0YKH
3emmn. OmbiT Toppuyennu. M3mepeHue arMochepHOTo MaBlieHHsS. 3aBUCUMOCTH aTMOC(HEpPHOTO
JaBJICHUS OT BBICOTHI HaJl ypoBHEM Mops. IIpuGops! 11t n3MepeHus aTMOC(HEpHOTo JaBICHHS.

JleiicTBHEe KUIKOCTHU U Ta3a Ha MOTPY>KEHHOE B HUX TeJo. BeITankuBaromas (apxume108a) cuia.
3akoH Apxumena. [InaBanue ten. Bo3gyxomnnaBaHue.

Jlemoncmpayuu

3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBHI.

[lepenava naBieHUs )KUIKOCTHIO U Ta30M.

CooOmiarommecs COCy/Ipl.

I'mapaBanyeckuit mpecc.

[TposiBnenue neicTBUs aTMOCHEPHOTO TABICHHMS.

3aBUCHMOCTh BBITAJIKMBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHON YacTH Tela W IJIOTHOCTH
AKUJKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUITBI BECY BBITECHEHHOM KUAKOCTH.

VYcnoBue miaBaHus TeJ: IJIaBaHUE WIM HOTPY)KEHHME Tell B 3aBHUCHMOCTH OT COOTHOLICHHS
IJIOTHOCTEH TeNa U )KUJIKOCTH.

Jlabopamopmvie pabomul u onvimol

HccnenoBanue 3aBUCHMOCTH Beca Tella B BoJie OT 00bEMa MOrpyKEHHOU B )KHUJIKOCTh YaCTH TeTa.

Omnpenenenne BhITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJIO, OTPYKEHHOE B HKHUIAKOCTb.

[IpoBepka HE3aBHUCHUMOCTHU BBITAJIKMBAIOIICH CUJIbI, JEHCTBYIOLIEH Ha TEIO B JKUIKOCTH, OT
Macchl Tela.

OMnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKHBAIOIICH CHIIbI, NEHCTBYIONIEH HA TENO B
AKHUJKOCTHU, OT 00BbEMA MOTPYKEHHOM B )KUIKOCTh YaCTH TENA U OT MJIOTHOCTH KUAKOCTH.

KoHcTpynpoBanue apeomerpa WIM KOHCTPYHPOBAaHME JIOAKM M OINpeneicHue eé
Irpy30N10ABbEMHOCTH.

Pazoen 5. Paboma u mownocms. Suepeus

Mexanunueckas padoTta. MoIHOCTb.

[TpocTeie MexaHU3MBI: phlyar, OJOK, HAKJIOHHAs TIOCKOCTh. [IpaBuiio paBHOBecusi phluara.
[Ipumenenue npaBuia paBHOBECHs pblyara K OJoky. «3osotoe npaBuio» mexaHuku. KIIJ[ mpocTsix
MexaHu3MoB. [IpocTbie MeXaHU3MBbI B OBITY M TEXHHKE.

Mexanuueckas sHeprusa. Kunernueckas u noreHmanbHas s3ueprus. [Ipespaiiienue o1HOTo BUaa
MEXaHWYECKON PHEPTUU B APYroi. 3aKOH COXPAHEHHUS SHEPTUH B MEXAHUKE.

Jlemoncmpayuu

[Ipumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol

Onpenenenue pabOThI CHIIBI TPEHHS MPU PABHOMEPHOM JIBUIKEHUHU TeJa MO TOPU3OHTAIBHOMN
MTOBEPXHOCTH.

HccnenoBanue ycloBUM paBHOBECHUS pblyara.

N3mepenne KII1/] HakTOHHOM IITOCKOCTH.

M3ydeHne 3aK0Ha COXPAHEHN MEXaHUUECKOM HEPTUN.

8 knacc

Pasoen 6. Tennosvie agnenus

OcHOBHBIE TOJOKEHHSI MOJIEKYJISIPHO-KUHETHUECKONH TEOpUH CTPOEHMs BemiecTBa. Macca u
pa3Mepsl aTOMOB U MoJIeKyJ. OIBITHI, MOATBEPKAAIOIINE OCHOBHBIE IIOJOKEHUS MOJIEKYJISIPHO-
KUHETHUYECKON TEOPUH.

Mogenu TBEPAOro, *XHUJAKOTO M ra3o00pa3HOro COCTOSHUM BemlecTBa. Kpucrammuueckue u
amopdusie Tena. OOBACHEHHE CBOWCTB ra30B, JKUJIKOCTEH M TBEPIBIX TEJ HA OCHOBE IMOJIOKEHUU
MOJIEKYJIIPHO-KMHETUUECKOM Teopuu. CMaunBaHuE U KallWJUIIpHBIE sIBIEHU. TEII0BOE paciiupeHue u
cKaTtue.

Temneparypa. CBs3p TeMIIEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JBUKEHUS YacTHUL]. BHyTpeHHsIs
sHeprusi. CrocoObl M3MEHEHUsT BHYTPEHHEW >HEpPruu: TeIJionepeaaya U coBeplieHue padboTsl. Bumbl



TEIIONEPeIayu: TEMIONPOBOAHOCTD, KOHBEKIIUS, U3IyYCHHE.

KomuuecTBO TEmOTHL. YAenbHas TEIIOEMKOCTh BEIIECTBA. [emIOO0OMEH W TEeIIOBOE
paBHOBecHe. YpaBHEHHUE TEIJIOBOro Oananca. [InaBneHue u oTBepeBaHUE KPUCTAJTUIMYECKUX BEILIECTB.
VYnenbHas Temora miaBieHus. [lapooOpasoBanue u koHjeHcarus. Mcnapenue. Kunenue. YaenbHas
TEIUI0Ta MapooOpa3oBaHus. 3aBUCUMOCTh TEMIEpaTyphl KHUIEHUS OT aTMOC(PEPHOTO JaBJICHUS.

BnaxnocTs Bo3ayXa.

OHeprus TOIUIMBA. Y IeJIbHas TEIJIOTa CTOPAHMUSL.

[Tpuniuns! padoTs! TeroBsix asurareneit KI1J TermoBoro nsuratens. TerioBblie IBUTATENH U
3alUTa OKPYKAKOMIEH Cpe/bl.

3aKOH COXpaHEHMsI U IPEBPALLCHMSI SHEPTUHU B TEIUIOBBIX IIpOIECcCaXx.

Jlemoncmpayuu

Habmronenne 6poyHOBCKOTO JIBHIKEHUS.

Hab6mronenue nuddysun.

Habumronenue siBneHuit cMauMBaHus U KalWUISIPHBIX SIBJICHUM.

Habmtoienue TemnoBoro pacivpeHus Ted.

M3MeHeHne naBiieHus ra3a Ipyu U3MEHEHUH 00bEMa U HarpeBaHUM UJIU OXJIAXKICHUU.

[IpaBuna n3MepeHus TeMIepaTypsl.

Buae! Tenonepenaun.

OxJaxaeHue mpu COBEPIICHUH PaOOTHI.

Harpepanue npu coBepiieHNN padOThl BHEIIHUMU CUJIAMHU.

CpaBHeHHE TEIIOEMKOCTEN Pa3IMYHBIX BELLIECTB.

Habmonenue xumneHus.

HabmroieHue nocTostHCTBa TeMIEPaTyphl MPH TUIaBIICHUH.

Mogenu TeIIoBEIX ABUTATEIIEN.

Jlabopamophvie pabomvl u onvimol

OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUIJI MOJIEKYJISIPHOTO IIPUTSKEHUS.

OnBbITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.

OnpiTbl 10 HAONIOACHUIO TEIUIOBOTO PACUIMPEHUsl Ia30B, >KUJIKOCTEH M TBEPIBIX TeN.
Omnpenenenue 1aBaeHNs BO3AyXa B OaIOHE MINPHIIA.

OnBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH JIaBJICHHS BO3/lyXa OT €ro 00bE€Ma 1 HarpeBaHUsl WU
OXJIAKICHUS.

[TpoBepka runoTessl JIMHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOMKA KHUIKOCTH B TEPMOMETPUUYECKON
TpyOKe OT TeMIepaTyphbl.

Habmonenne n3mMeHeHHs BHYTPEHHEW SHEPIUM Teja B pe3yJsibTaTe TeIulonepenadyd U padoThbl
BHEIIHUX CHUIIL.

HccnenoBanue sBiIeHUs TEIIO0OOMEHA MPU CMEIINBAHUN XOJIOJHON U TOpsiueii BOJIBI.

OmnpezneneHue KOJIMYECTBA TEIMJIOTHI, MOJYYEHHOTO BOJOM IpH TEMI00OMEHe C HarpeTbiM
METAJUIMYECKUM [IUINHAPOM.

Omnpenenenue yenbHON TEIUIOEMKOCTH BELLIECTBA.

HccenenoBanue npouecca UCIapeHusl.

OmnpeneneHne OTHOCUTENIBHOM BIAXKHOCTH BO3yXa.

Ornpenenenne yAelIbHON TEIJIOTHI IIJIaBICHUS JIbJA.

Pasoen 7. Dnexmpuueckue u macHummuvie a61eHUs

Onektpuszanus Ten. /[Ba poaa 3JIeKTpUUYECKMX 3apsfoB. B3ammopelcTBue 3apspKEHHBIX Tedl.
3akoH Kynona (3aBUCMMOCTb CHJIBI B3aMMOJEMCTBMSI 3apsDKEHHBIX TENl OT BEIMYMHBI 3apsiioB U
pacCcTOSHUS MEXy TeJIaMu).

Onekrpuueckoe mnone. Hanpsx€HHocTh anekTpudeckoro mnois. IlpuHuun cynepno3unuu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsioB. DJIEMEHTApHBINA dJeKTpUuecKuil 3apsn. CTpoeHue aToMma.
[IpoBOAHMKY M TUANEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3apsiia.

DNEKTPUYECKUN TOK. Y CIIOBHUS CYIIECTBOBAHUS AIEKTPUUECKOT0 TOKA. MICTOUHMKHN IOCTOSTHHOTO
ToKa. JIefCTBUS 31EKTPUYECKOro TOKa (TEIUIOBOE, XMMHUUYECKOE, MarHUTHOE). DIIEKTPUUYECKHI TOK B
KHUAKOCTAX U razax.

OnekTpuyeckas mnenb. Cuia Toka. DieKTpuyeckoe HanpsikeHue. ConpoTUBICHUE MPOBOTHUKA.
VYaenbHOE compoTHBIEHHE BemecTBa. 3akoH Oma st ywactka uenu. IlocnenoBaTenbHoe u
MapajuieJIbHOE COEINHEHNUE TPOBOJTHHUKOB.



PaGoTa m MOITHOCTH 3JEKTpUYECKOro ToKa. 3akoH J[xoyns—JIeHna. DieKTprudecKkue enu u
NOTPeOUTENH ICKTPUIECKOM sHEprun B ObITY. KOpoTKOE 3aMbIKaHHE.

[TocrosiHHble MarHUTHl. B3aumozeicTBHe MOCTOSHHBIX MarHUTOB. MarHutHoe mode.
MarnuTtHoe mnojie 3emMiId U €ro 3Ha4eHue s Ku3HU Ha 3emie. OnweiT Dpcrena. MaroutHoe mose
ANEKTpUYECKOro Toka. [IpuMeHeHne 31eKTpOMarHuToB B TeXHHUKe. [|eHiCTBME MAarHUTHOTO MOJS Ha
IIPOBOJAHUK C TOKOM. DJEKTPOJBUIATEIb IOCTOSHHOIO TOKA. Mcnonb30BaHUE 3JIEKTPOABUTATEIEN B
TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIOPTE.

Onpiter  ®apaned.  fIBieHue  aneKTpoMarHuTHOW — uHAykuuu.  IlpaBuno  Jlenna.
Onekrporenepatop. CrnocoObl MOTYy4EHHUS  AJICKTPUUECKON  HSHEpruu. JIEKTPOCTAHIMH  Ha
BO300HOBJISIEMBIX UICTOYHUKAX SHEPTUU.

Jlemoncmpayuu

DrneKkTpusanus Ted.

JIBa posa sNeKTpUYECKUX 3apsa10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.

YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.

DneKTpocTaTHuecKast UHIYKIIHSL.

3aKOH COXpaHEHMsI JIEKTPUUECKUX 3apsIIOB.

[TpOBOAHMKY U TUIIEKTPUKHU.

MonenupoBaHue CUIIOBBIX JIMHUMN 3JIEKTPUYECKOTO MOJIS.

VIcTOYHUKH TOCTOSTHHOTO TOKA.

JIefiCTBHS 2IIEKTPUYECKOTO TOKA.

DJIEKTPUUYECKUI TOK B )KUJIKOCTH.

I"a30BBbIii pa3psa.

H3mepeHue cuiibl TOKa aMIepMeTpoM.

H3mepeHue 37eKTpUUECKOro HapsyKEHUs! BOJIBTMETPOM.

Peocrar u marazuH COpPOTUBIICHUN.

BzaumopeiicTBre NOCTOSSHHBIX MarHUTOB.

MonenrpoBaHie HEBO3MOKHOCTH pa3/IeJICHHs MTOJIOCOB MAarHUTA.

MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MaruauTtHoe 1noje Toka. JIeKTPOMarHur.

JlelficTBe MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

ONeKTpOABUTaTENb OCTOSIHHOTO TOKA.

HccnenoBanue siBJICHUS IEKTPOMATHUTHON MHAYKIUH.

OnsiTel Dapanes.

3aBUCUMOCTD HaIpaBJIeHUs! UHAYKIIMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHMS.

DneKTporeHepaTop MOCTOSIHHOTO TOKA.

JlabopamopHvie pabomvl u onvimol

OnbIThI 1O HAOIIOEHUIO SJIEKTPU3ALUU Tl MHAYKLIUEH U IPU COTPUKOCHOBEHUU.

HccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUAJIEKTPUKH.

CoOopka u mpoBepka padOThI AMEKTPUIECKOM IIEMH MOCTOSHHOTO TOKA.

W3mepenre u peryaupoBaHue CHIIbI TOKA.

W3mepenue u peryinpoBaHue HapsKEHUS.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, HAYLIETO 4YEPE3 PE3UCTOP, OT CONPOTUBIIECHUS
pe3ucTopa M HaNpsKEHUs Ha PE3UCTOPE.

OnBITHL, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTbD 3JIEKTPUUECKOTO COMTPOTUBIICHHS IPOBOIHUKA OT €TO
JUIMHBI, TJIOLIAIM MTONePEeYHOro CEYeHUs U MaTepuraa.

[IpoBepka mnpaBuiia CIOKEHUS HANPSHKEHUM OPU  MOCIENO0BATEIbHOM COEAMHEHUU JIBYX
PE3UCTOPOB.

[IpoBepka mpaBuiia sl CUJIbI TOKA NP NapaJIIEIbHOM COEAMHEHUN PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUUECKOTO TOKA, UITYILIETO YepPe3 PE3UCTOP.

Omnpenenenne MOIHOCTH IEKTPUUYECKOTO TOKA, BBIIEISEMON Ha PE3UCTOPE.

HccnenoBaHue 3aBUCMMOCTH CHJIbI TOKA, HAYILETO Yepe3 JaMIIOUKYy, OT HaNpsKEHHs Ha HEel.

Omnpenenenne KIIJ[ HarpeBaTens.

HccnenoBanre MarHUTHOTO B3aUMOJEMCTBHSI TIOCTOSIHHBIX MAarHUTOB.

W3y4yeHre MarHUTHOTO TIOJISl IIOCTOSTHHBIX MAarHUTOB TP UX OOBbETUHEHUH U Pa3elICHUH.

HccnenoBanue qeHCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



OnBIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI B3aUMOJICHCTBHSI KaTYILIKK C TOKOM U MarHuTa
OT CHUJIbI TOKA M HAMPABJICHUS TOKA B KATYIIIKE.

N3yuenue aeicTBUSA MarHUTHOTO MOJISI HA IPOBOJIHUK C TOKOM.

KoncTpyrnpoBanue u u3ydeHre paboThl AIEKTPOIBUTATEINS.

N3mepenne KIIJ[ snekTpoaBuraTeIbHON YCTaHOBKH.

OIBITHI IO UCCIEIOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOW MHAYKIIMHU: HCCIIEJOBAHUE U3MEHEHUM
3HAQYEHMS U HAMPABJICHUS. UHAYKIIMOHHOIO TOKA.

9 Kknacc

Paszoen 8. Mexanuueckue sgnenus

Mexannueckoe aBumxeHue. MarepuanbHas Touka. Cucrema otrcu€ra. OTHOCHUTEITBHOCTh
MEXaHMYECKOro  JBWXKeHHUs. PaBHOMepHOe  mpsMmoiuHeldHoe  JBWKeHue. HepaBHomepHoe
npsiMOJIMHEIHOE JIBIKeHUe €. CpeHsisi 1 MTHOBEHHAsi CKOPOCTh TeJjla MPU HEPaBHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHOyckopeHHOe mpsMoiuHelHoe aBuxkeHue. CBoOoaHoe mageHue. OIBITHI
lNanunes.

PaBHOMepHOE BHXKEHUE 110 OKpYKHOCTHU. [leproa u yactora oOpaiienus. Jluneitnas u yriosas
ckopocTu. LIeHTpocTpeMUTENBHOE YCKOPEHUE.

IlepBoiii 3axkoH HprotoHa. Bropoit 3akon Hperotona. Tpetuit 3akon HeroTona. Ilpunumn
CYNEPNO3UIIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cunia TpeHusi: cujla TPEHHUS! CKOJIbKEHHUSI, CUJIa TPEHUS MOKOs,
npyrue Buabl TpeHus. Cuiia TsDKECTM W 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpEHHE CBOOOIHOTO
najgeHusa. J[Bwxenue mimaner Bokpyr Comnpa. IlepBas kocmmueckass ckopoctb. HeBecomocTs u
MEPETPY3KHU.

PaBHOBecue MarepuanbHO Touku. AOGCONMIOTHO TBEPAOE Teno. PaBHoBecue TBEPAOro Tena c
3aKpEIUIEHHON OChIO BpaleHuss. MoOMeHT cuiibl. LIeHTp TsokecTH.

Nmnynsc Tena. M3MeHenne wumnyibca. WmMmynbe cuiabl. 3aKOH COXPAaHEHHS HUMITYJIbCA.
PeaktuBHOE NBHXKEHUE.

Mexannueckasi paboTa 1 MOIIHOCTh. PaboTa CHIT TSXKECTH, YIPYTOCTH, TpeHUs. CBSI3b SHEPTHH
u pabotel. [loTeHIMabHAS SHEPTUS Tella, MOJHATOTO HaJ MOBEPXHOCTHIO 3eMitd. [loTeHIumaibHas
SHeprusi cxkartoil npyxuHbl. KuHernueckass sHeprus. TeopemMa O KHMHETHYECKON SHEpPruu. 3aKoH
COXpaHEHUS MEXaHUYECKOU SHEPTUH.

Llemoncmpayuu

Hablmronenrne MexaHH4eCcKOTo JBMKEHHUS Tela OTHOCUTEIHHO Pa3HBIX TEJl OTCUETA.

CpaBHeHHE TyTe U TPACKTOPUN JIBHX)KEHHSI OJTHOTO U TOTO K€ TeJla OTHOCUTENIBHO Pa3HbIX TEI
OTCYETa.

N3mepenrie CKOpOCTH U YCKOPEHUs MPSMOIMHERHOTO IBUKEHUSI.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKEHUS.

Habmroienue IBMKEHUS Tella o0 OKPYKHOCTH.

Habmronenne MexaHU4YeCKUX SIBJICHHUH, MPOUCXOAIINX B cucteMe otcuéra «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JBMKEHUH OTHOCUTEIBHO KaOMHeTa (DU3HKH.

3aBUCHUMOCThH YCKOPEHHMSI TeJla OT MaccChl Tejla U IeUCTBYIOIIEH Ha HETO CUJIBL.

Habmronenne paBeHCTBa CUJI PU B3aUMO/ICHCTBUM TEJL.

N3menenune Beca Tena npu YCKOPECHHOM JIBHKCHHH.

[lepenaya nmnynbca Ipu B3aUMOJEHCTBUM TET.

[IpeoOpazoBanms YHEPTUU TTPU B3aUMOICHCTBUH TEJI.

CoxpaHeHre UMIyJIbCa MIPU HEYNIPYTOM B3aUMOJICUCTBUMU.

CoxpaHeHne UMITyJIbca MPU a0COTIOTHO YIIPYTOM B3aUMOICHCTBHUU.

Habmronenne peakTHBHOTO JBUKCHHUSI.

CoxpaHeHue MEXaHUYEeCKOW YHEPTHH MPU CBOOOIHOM Ia/ICHUH.

CoxpaHeHre MEXaHUYECKOM SHEPTUH MPU JIBUKEHUU TeJa MO JeHCTBUEM MPY>KUHBI.

Jlabopamopmvie pabomvul u onvimol

KoHcTpynpoBanue Tpakrta ajsi pa3roHa u JaJbHEHIIEero paBHOMEPHOIO IBUKEHHUS IIapUKa WIH
TEJICKKHU.

Omnpenenenue cpeHel CKOPOCTH CKOMBKEHUS OpycKa WM JIBUKECHHSI IIAapHUKa 1O HAKIOHHOM
IIJIOCKOCTH.

Ornpezenenre yCKOpeHUs Teja Npyu paBHOYCKOPEHHOM JIBHKEHHUH 110 HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IYTH OT BpPEMEHU IPU PAaBHOYCKOPEHHOM JBMKEHHH 0€3



Ha4yaJIbHOW CKOPOCTH.

[TpoBepka THMOTE3bI: €ClIM MPH PaBHOYCKOPEHHOM JBMXCHHH 0€3 HAa4allbHOM CKOPOCTH MYTH
OTHOCSITCS KaK Psii HEYETHBIX YHMCEIl, TO COOTBETCTBYIOIUE MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUSI OT CUJIbl HOPMaJIbHOTO JaBJICHHUS.

Onpenenenne korhduueHTa TPEHUS CKOIBKCHHUS.

Onpenenenne KECTKOCTU IPY>KUHBI.

Omnpenenenne paboOThl CUIIBI TPEHHS] IPU PaBHOMEPHOM JBHKEHUH TeNa 10 FOPU30HTAIBHOM
IIOBEPXHOCTH.

Omnpenenenue pabOTHI CHIIBI YIIPYTOCTH IPU MOABEME IPy3a ¢ UCHOJIBb30BAHUEM HEMOIBUKHOTO
Y TIOZIBM>KHOTO OJIOKOB.

W3ydeHue 3aKOHa COXpPaHEHUSI SHEPTUU.

Paszoen 9. Mexanuueckue xonebanus u 0nHul

Konebarenbnoe nBuxkeHue. OCHOBHbIE XapaKTEPUCTHKH KojeOaHUi: Mepuoj, 4YacToTa,
amMIuTya. MareMaTHuecKuil U Npy>KMHHBINA MasTHUKH. [IpeBpalienue sHepruu npu KouedareaIbHOM
JIBUKCHUH.

3aryxatomue kosiebanus. BwiHyxkaeHHbIe KoyieOaHus. Pezonanc. MexaHWYeCKHE BOJIHBI.
CpoiicTBa MexaHndeckux BOJH. [IpojonbpHbIe U momnepeyHbie BOJHBIL. JlJIMHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHusl. MexaHM4eCcKHe BOJIHbBI B TBEPJIOM Tej€, CEHCMUUYECKHE BOJIHBI.

3Byk. ['pomMKOCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. MIHPpa3ByK U yIbTpa3BYK.

Jlemoncmpayuu

Habmroenue xonebanuii Tei noj JeHCTBUEM CHUITBI TSXKECTH U CUIIBI YIIPYTOCTH.

Habumonenue xonebanuii rpy3a Ha HUTH U Ha NPY>KUHE.

Habmtoienue BeIHYXIEHHBIX KOJIe0aHHUI U pe30HaHca.

Pacrnipoctpanenne npoJoabHBIX U IONEPEYHBIX BOJIH (HA MOJIENHN).

Habmtoienue 3aBUCUMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI1 pe30HaHC.

Jlabopamophvie pabomovl u onvimol

Omnpenenenne 4acToThl U Ieproia KoieOaHui MaTeMaTHYecKOro MasTHUKA.

Omnpenenenue 4acTOThl U Meproia KoieOaHui Mpy>KUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH MepHoJia KoieOaHuH MOABEIIEHHOT0 K HUTH Ipy3a OT JUIMHbBI HUTH.

HccnenoBanue 3aBUCMMOCTH TIepro/ia KoieOaHui MPY>KUHHOTO MasiTHUKA OT MaccChl rpys3a.

[TpoBepka HE3aBUCHMOCTH NEepHoJia KoJieOaHH rpy3a, MOABEIIEHHOI0 K HUTH, OT Macchl rpys3a.

OnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh TMEpHOAa KoJIeOaHWN MPYKHMHHOTO MasTHUKA OT
MacChI Tpy3a U KECTKOCTHU TIPYKUHBI.

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUS.

Pa3zoen 10. dnexkmpomacnumnoe nose u 31eKMPoOMAacHUMHbLE BOJIHb

DNIEKTPOMarHuTHOE MoJie. DIEKTPOMArHUTHbIE BOJHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[lkana 3neKTpOMarHUTHBIX BOJH. VcIIoIb30BaHNE AJIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3H.

DneKTpoMarHuTHas npupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

BonHoBEBIE cBOMCTBaA CBETA.

Jlabopamoprvie pabomvbl u onvimol

W3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbI0 MOOMIJIBHOTO TenedoHa.

Pasoen 11. Ceemosvie ssnenus

JIyueBas Mmozens cBeta. Mcrounuku ceera. [IpsMoanHeiiHoe pacipOCTpaHEHUE CBETA. 3aTMEHHUS
Connua un Jlynsl. Otpaxenue ceera. [lockoe 3epkaiio. 3akoH OTpaKE€HUs CBETA.

[Ipenomnenue cBera. 3akoH mNpesioMJieHHs cBeTa. [lonHOe BHYTpEHHEE OTpa)KEHHE CBETA.
Hcnonbs30Banue MOJIHOTO BHYTPEHHETO OTPAKEHHS B ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xon nayueit B ma3e. OnTrueckas cuctemMa (horoamnmapara, MUKPOCKOTIA U TEJIECKOIIA.
I'na3 xak ontuueckas cucrema. bian3opykocTs U JalbHO30PKOCTb.

Pasnoxxenue Genoro ceera B cnekTp. OnbiTel HeioToHa. CroXeHHE CHEKTpajIbHBIX I[BETOB.
Hucnepcus csera.

Jlemoncmpayuu

[IpssMONMHENHOE PaCIIPOCTPAaHEHUE CBETA.

OtpaxkeHue cBeTa.



[Toryuenue n300pakeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

IIpenomnenue ceera.

ONTUYECKUN CBETOBOJI.

Xon tyueit B coOuparomiei Junse.

XoJ1 1ydeil B paccerBarollei JIMH3E.

[Tony4yenue n300paKeHUi C MOMOIIBIO JIMH3.

[Tpunuumn neifictBust GoroanmnapaTa, MUKPOCKOIIA U TEJIECKOIIA.

Mogpens rnasa.

Pasnosxenue 6enoro ceera B CHEKTP.

[Tony4yenue 6en0ro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopmvie pabomvl u onvimol

HccnenoBanue 3aBUCUMOCTH yIJla OTPAXKEHMsI CBETOBOTO JIyya OT yrJjia MaJeHusl.

N3ydeHne xapakTepuCTUK U300pakeHus ITpeIMeTa B INIOCKOM 3epKalie.

HccnenoBanue 3aBUCUMOCTH YIJIa IIPEJIOMIIEHUSI CBETOBOTO JIyda OT yrjla IaJeHUs Ha TPaHULIe
«BO3AYX—CTEKJIOM.

[Toryuenue n300pakeHUIA ¢ TIOMOIIBIO COOMPAIOIIEH JIMH3HI.

Omnpenenenne HOKyCHOTO PacCTOSTHUS M ONITUYECKON CHIIBI COOMPAIOIIEH INH3HI.

OnBITH TIO PA3JIOKEHHUIO OEIIOTO CBETA B CHIEKTP.

OMnBITHI IO BOCIIPUATHUIO I[BETA MPEAMETOB IIPHU UX HAOIIOACHUN Yepe3 IBETOBbIEC (DUITBTPHI.

Paszoen 12. Keanmoaguvie signenust

OmnwiTel Pesepdopaa u mmanerapHas moaens atoma. Mogenbs atoma bopa. Hcnyckanue u
noryomeHue ceera aromMoM. KBautel. JIuHeiuarbie cnekTpel. PammoaktuBHOCTH. Anbda-, OeTa- u
ramma-usnydenus. CTpoeHue aroMHoro siapa. Hykionnas Mmozaens aroMHoro siapa. M3oromsl.

PanuoaxtuBHbIe npeBpanienus. [lepros noiaypacnaga aTOMHBIX SA€Ep.

Snepuble peakuuu. 3aKOHBI COXPAHEHUs 3apsI0BOIO W MAacCOBOIO YHUCEN. DHEPrusl CBS3HU
aTOMHBIX a1ep. CBs3p Macchl U 3Hepruu. Peakuuu cunTe3a u aeneHus saep. MIcTouHMKM 3HEpruu
CouHiia u 38E31.

Snepnas sHepreTuka. JIeHCTBUs paJuOAKTUBHBIX U3Iy4YEHUN HA )KUBBIE OPTaHU3MBI.

Llemoncmpayuu

CreKTpbl U3JIy4€HUs U TIOTJIOMICHHUS.

CrnieKTphl pa3IMYHbIX I'a30B.

CrnexTp BoaOpoO/Ia.

HaGnronenue TpexoB B kamepe Buibcona.

Pabora cuéTurka HOHU3UPYIOMINX U3TydyeHUl. Perucrpanus nu3nydeHus IpUpOIHbIX MUHEPAJIOB
U IPOJYKTOB.

Jlabopamopmsie pabomul u onvimol

HaGnroneHue CrijIonIHbIX ¥ IMHEWYaThIX CIIEKTPOB U3ITYUECHHUS.

HccnenoBanue TPEKOB: U3MEPEHUE SHEPTUU YACTHIIBI IO TOPMO3HOMY ITyTH (110 poTorpadusim).

N3mepenue painoakTUBHOTO (hoHa.

TIloemopumenvrno-o60o0warowuti Mooyisb

[ToBTOpUTENHEHO-0000MIAIONINI MOAYIb NpEAHA3HAYEeH Ul CUCTeMaTH3allMd W 00O0OIIEeHUs
MIPEIMETHOTO COJAEPKAHUS M ONbITa JAESITEIbHOCTH, MPUOOPETEHHOIO MPHU HM3YYEHHHM BCEro Kypca
¢u3uKy, a Takxke IS MOJATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY JK3aMeHy IO (u3MKe st
oOyuaromuxcsi, BHIOPAaBIINX 3TOT y4EOHBIN MPEIMET.

ITpu n3ydyeHun TaHHOTO MOIYJIS PEAIU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI ACSITEILHOCTH, HA
OCHOBE KOTOpBIX OOecredyrBaeTcs IOCTH)KEHUE MPEeIMETHBIX W METalpeIMETHBIX IUIaHUPYEMBIX
pe3yabTaToB 00ydeHUus, (HOpMUpPYETCs €CTeCTBEHHOHAy4YHas TIPaMOTHOCTh: OCBOEHHE Hay4YHBIX
METOJIOB UCCIIEIOBaHUS SBJIECHUI MPUPOJIbI U TEXHUKH, OBJIaJICHUE YMEHUSIMHU OOBACHATH (pu3nueckue
SBJICHUS, IPUMEHSSI IIOJyYEHHBbIE 3HaHMs, pelarbh 3a7adyd, B TOM 4YHCIE KaueCTBEHHBIE W
SKCIIEpUMEHTAaJIbHBIE.

[TpyHIMNIMAIBHO AESTEILHOCTHBIM XapaKTep JaHHOTO pa3fiesa pealu3yercs 3a CUET TOro, UTo
oOyuaroluecs BBIMOIHSIOT 331aHUs, B KOTOPBIX UM IPEAJIaraercs:

Ha OCHOBE MOJYYECHHBIX 3HAHUU pacro3HaBaTh U HAYYHO OOBICHATH (PU3MUECKUE SBJICHUS B
OKpY>Kalolle NpupoJie U MOBCEAHEBHOM KU3HH;

UCIOJIb30BaTh HAay4yHbIE METOJbl HMCCIEAO0BaHMS (U3NYECKUX SBICHHHA, B TOM YHCIE IS
MIPOBEPKHU TMIOTE3 U MOTYyYEHUSI TEOPETUUECKUX BBIBOJIOB;



OOBSACHATH HAay4HbIE OCHOBBI HauOoJiee Ba)KHBIX JOCTM)KEHUH COBPEMEHHBIX TEXHOJOTH,
HanpuMep, MPAKTUYECKOTO HCIIOJIB30BAHMS Pa3IMYHBIX HCTOYHUKOB 3HEPIUM Ha OCHOBE 3aKOHA
MIPEeBPALICHHS U COXPAHEHHSI BCEX U3BECTHBIX BUJIOB SHEPTHUU.

3. Il1anupyemble pe3yIbTAaThI 0CBOeHHs ydeoHoro npeamera «®U3UKA» (BA3OBBIN
YPOBEHDb)

N3yuenne ydeOHOro mnpeamera «Pu3uKa» Ha YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUs
JOJKHO O0ecreyuBaTh JIOCTHXKEHUE CIEAYIOUUMX JHMYHOCTHBIX, METANpPEIMETHBIX U MPEeIMETHBIX
00pa3zoBaTENbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

B pesynbrare uzyueHust pU3NKN Ha ypOBHE OCHOBHOT'O 00IIero 00pa3oBaHus y 00y4aromerocs
OyayT chOpMUPOBAHBI CIEAYIOLIUE TNYHOCTHBIE PE3yIbTaThl B YACTHU:

1) naTproTHYECKOro BOCIIMUTAHUSA:

MPOsIBIIEHUE UHTEpeca K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (PU3NYECKOM HAYKU;

[IEHHOCTHOE OTHOIIIEHUE K TOCTHKEHUSM POCCUHCKUX YUEHBIX-(DU3UKOB;

2) rpa)x/IaHCKOT0 U TyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:

TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXIEHHH OOIIECTBEHHO-3HAYMMBIX WU ITHYECKHX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM MTPUMEHEHUEM JOCTHKEHUN (DU3HKU;

OCO3HAaHHE BaXKHOCTU MOPAJIbHO-3TUYECKUX NPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) 5CTeTUYECKOro BOCITUTAHUS:

BOCTIPHATHE 3CTETHYECKMX KauecTB (DM3MUECKOW HayKu: €€ TapMOHHYHOIO IIOCTPOCHHUS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) LIEHHOCTH HAay4YHOT'O IMO3HAHUSA:

OCO3HaHHE IEHHOCTU (PU3MUEeCKON HAyKH KaK MOITHOTO MHCTPYMEHTA MO3HAHUSI MUPA, OCHOBBI
pa3BUTHUS TEXHOJOTHH, BAJKHEUILIEH COCTABIISIONIEH KYJIbTYpPHI;

pa3BUTHE HAYYHOU JTF0O03HATEIHLHOCTH, HHTEPECA K UCCIIeI0BATEIbCKON AesITENbHOCTH;

5)dbopmupoBaHus KyIbTYPHI 3A0POBbS M SMOIIMOHAIBHOTO 01aromoryyus:

OCO3HaHHE IEHHOCTU 0e30macHoro oOpas3a KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHPE,
BaKHOCTHU paBUJ1 0€30I1aCHOr0 NOBEICHUS HA TPAHCIIOPTE, Ha JIOPOTaX, C NEKTPUUECKUM U TEIUIOBBIM
000pyZI0BaHUEM B JOMAIIHUX YCIOBHSAX;

c(hOopMUPOBAHHOCTh HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO IMpaBa Ha OMIMOKY M TAKOTO K€
IIpaBa y Apyroro 4ejaoBeKa;

6) TPYJIOBOTO BOCITUTAHUS:

aKTUBHOE y4YaCTHE B PEIICHUWH MPAaKTUYECKHX 3aJad (B paMKax CeMbH, 00pa3oBaTeIbHOMN
OpraHM3aliu, Topoja, Kpasl) TEXHOJOTHYECKOW M COLMAIbHOW HaNpaBICHHOCTH, TPEOYIOIIUX B TOM
qucie U GU3NIeCKUX 3HAHUM;

MHTEPEC K MPAKTUUYECKOMY U3YUEHHIO MPOQEeCcCHil, CBI3aHHBIX ¢ (PU3UKOI;

7) 5KOJIOTMYECKOT0 BOCITUTAHUS:

OpHEHTAIMs Ha IPUMEHEeHNEe (U3NYECKUX 3HAHUM Ui pellieHus 3a7a4 B 00J1aCTH OKpYXKaroIieu
Cpelbl, IUITAHUPOBAHMSI IOCTYIIKOB M OLIEHKH UX BO3MOYKHBIX MOCIEACTBUMN AJI OKPYKAIOIIEN CPE/bl;

OCO3HaHHUE I1100aJIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOo0JIeM U IMyTel X peleHus;

8) amanTanyy K U3MEHSIOLIMMCS YCIOBUSAM COLIMAIBHOM U TPUPOIHOM Cpeabl:

NOTPEOHOCTh BO B3aUMOJICHCTBUM NPH BBINOJIHEHWN HCCIEIOBAaHUN U MPOEKTOB (PU3NUYECKOM
HaIPaBJIE€HHOCTH, OTKPBITOCTb OMNBITY U 3HAHUSIM JIPYTHUX;

MOBBILIEHHE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO ACSITEIbHOCTb;

noTpeOHOCTh B (HOPMUPOBAHMM HOBBIX 3HAHWMH, B TOM 4ucie (GOPMYIUPOBATh UAEH, MOHSITHUS,
TUTIOTE3bI 0 (PU3UIECKUX O0BEKTAX U SIBICHUSX;

0co3HaHMe Ae(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PU3HKH;

IUTAHUPOBAHKE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHMIA;

CTpeMJICHUE aHAJTM3UPOBATh U BBISBIISATH B3aUMOCBS3H MPUPO/IbI, OOIIECTBA K IKOHOMUKH, B TOM
YHClIie C UCTIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

OLIEHKA CBOMX JIECUCTBHM ¢ yUETOM BIMSHUSA Ha OKPYKAIOIIYIO CPENY, BOBMOXKHBIX TTT00AIBHBIX
MTOCJIEICTBH.

METAITIPEJJMETHBIE PE3VJIbTAThBI

B pe3ynbrare ocBoeHHUs IPOrpaMMbl 1O (PU3MKE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus y
oOyyarorerocst OyayT copMHUpPOBaHbI METANPEIMETHBIE PE3YJIbTAThl, BKIIOYAIOIIIE T03HABATEIbHBIC
YHHUBEpCaJbHble y4yeOHbIE JI€HCTBUS, KOMMYHUKATUBHbIE YyHHMBEpCalbHble Yy4YeOHbIE JEWUCTBHUA,



pEryNiAaTUBHbIE YHUBEPCAIbHbBIE YUeOHbIE JEHCTBUS.

[To3HaBarenbHbIC YHUBEPCATIbHBIC YU€OHbBIE IEHCTBUA

ba3oBeie Toruueckue 1eUCTBUS:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKNA OOHEKTOB (SBICHHIA);

yCTaHaBIIMBATh CYIIECTBEHHbIN MpHU3HAK KiIacCU(UKAIUKU, OCHOBAHMUS sl O0O0OOIIECHUSA U
CpaBHEHHMSI, BBISABIISATH 3aKOHOMEPHOCTH M MPOTHBOPEYHS] B pacCMaTpUBAEMBIX (pakTax, AaHHBIX U
HaOJII0ICHUSAX,, OTHOCALINXCA K (PU3NUECKUM SBIICHUSM;

BBISBIISITH IPUYUHHO-CIICICTBEHHBIE CBS3M MPU M3YYCHUHU (PU3MUECKUX SIBICHUI U MPOIECCOB,
JieNaTh BBIBOJBI C MCIOJb30BAaHUEM JEIYKTUBHBIX M WHIYKTUBHBIX YMO3aK/IFOUEHWH, BBIJBUTaTh
THIIOTE3BI O B3aUMOCBA3SIX (PU3NUECKUX BEITUYNH;

CaMOCTOSITENIbHO BBIOMpATh CHOCOO pelIieHus Y4eOHOW ¢u3HYecKor 3amaun (CpaBHECHHE
HECKOJIbKUX BAapHAHTOB peEIICHUs, BBHIOOp Hamboyiee MOAXOAALIETO € YYETOM CaMOCTOSTENHHO
BBIJICTICHHBIX KPUTEPHUEB).

basoBble uccienoBarenbckue eMCTBUS:

HCII0JIB30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT IIO3HAHNUS;

IPOBOJIUTH 110 CAaMOCTOSTEIBHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOXXHBIH (U3NUECKHA
AKCIIEPUMEHT, HEOOJIbIIIOE HCCeI0BaHNE (PU3UUYECKOTO SIBICHUS;

OLICHMBAaThb Ha MPUMEHUMOCTb M JIOCTOBEPHOCTh HH(OpPMALMIO, TMOIYYEHHYIO B XOE
WCCIEA0BaHUS I SKCIEPUMEHTA;

CaMOCTOSITENIbHO (hOpMyIHpoBaTh OOOOIIEHHST M BBIBOJBI IO pPE3yibTaTaM IPOBEAEHHOTO
HaOII0/IEHUs, OTIBITA, UCCIICIOBAHMUS,

IPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3MUYECKHX TIPOLECCOB, a TaKXKe
BBIIBUTATh MPEINONI0KEHUSI 00 UX PAa3BUTUHU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Pabora ¢ uapopmarueii:

MPUMEHSTh Pa3IMYHbIE METO/IbI, HHCTPYMEHTHI U 3allPOCHI IPHU MOUCKE U 0TOOpe HHPOpMAIHH
WM JAHHBIX C YYETOM MPEJIOKEHHON yueOHOH pu3ndeckoil 3a1auu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATh UH(DOPMALIMIO PA3TUYHBIX BUIOB U
(dbopM TpeICTaBICHHUS,

CaMOCTOSITENILHO ~ BBIOMpATh ONTUMaJbHYIO (opMy TmpeAcTaBleHuss HHPOPMAIUU U
WUTIOCTPUPOBATh PEIlIaeMble 3a/ladyll HECJIOKHBIMH CXEMaMH, JAuarpaMmaMH, UHON Tpadukod U uXx
KOMOMHAIIHSIMH.

KoMMyHUKaTHBHBIE YHUBEpCAJIbHbBIE YUeOHbIE TE€HCTBUS:

B Xo0Jle 00CyX/JeHHusl yueOHOro MaTepuaia, pe3ysbTaToB JIaOOpPaTOPHBIX pPabOT U MPOEKTOB
3aJ1aBaTh BOIIPOCHI IO CYIIECTBY 00CYXk/1aeMOIl TEMbI U BbICKa3bIBaTh MJEH, HALIEJICHHBIEC HA PEIICHNE
3aJ]auu 1 MoJiiep kanue OaroxenaTeaIbHOCTH OOLIEHHUS;

COIIOCTABJISITh CBOU CYXKJCHHS C CY)KJIEHUSMHU APYTUX YYaCTHHMKOB Juajora, oOHapy>KHWBaTh
pa3auyune U CXOACTBO MO3ULINM;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

nyOIMYHO TPEJCTABIATH PE3YNbTaThl BBIMOJIHEHHOTO (DU3MUYECKOTO OMbITa (IKCIEPUMEHTA,
HCCTIEOBaHUS, TIPOEKTA);

MOHMMATh W HCIOJIb30BaTh MPEUMYIIECTBAa KOMAaHIHOW WM WMHIUBUAYaJIbHOW pabOTHl MpHU
pelIeHnr KOHKPETHON (u3nuecKoil mpoOaemsl;

IIPUHUMATD 1I€JIN COBMECTHOM AESTENBbHOCTH, OPraHU30BbIBaTh AEHCTBUS IO €€ JOCTUKEHUIO:
pacrmpenenaTh poyik, 0OCYKJIaTh MPOIECChl U PE3yIbTaThl COBMECTHOM pabOThI, 0000IIaTh MHEHUS
HECKOJIBKUX JIFOJEH;

BBITNOJHATH CBOIO YaCTh pabOThI, TOCTUTAsi KAUECTBEHHOTO Pe3yJIbTaTa 10 CBOEMY HaIlPaBJICHUIO
Y KOOPJUHUPYS CBOM JIEUCTBUS C APYTUMH YJI€HAMU KOMaH/IbI;

OLICHMBAaTh KAa4yeCTBO CBOET0 BKJaJa B OOMMHA HPOAYKT MO KPUTEPUSM, CAMOCTOSITEIHHO
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerynstuBHble yHUBEpCcaibHbIE y4eOHbIE 1EHCTBUS

Camoopranusanus:

BBISIBIIATH TPOOJIEMBI B JKM3HEHHBIX W YYEOHBIX CHTYallUAX, TPEOYIOMIMX IS PEIICHHS
(bu3MUeCKUX 3HAHUI,

OpPUEHTUPOBATHCS B PA3IMUHBIX MOAXOAAX MPUHATHS pelleHud (MHAUBUAYAIbHOE, MPUHITHE
pellIeHns B IpyMNIe, IPUHIATHE PELLIEHUI TPYIIOi);

CaMOCTOSITENIbHO COCTABIIATH AJITOPUTM pelieHus pU3nUecKo 3aauu Ui TJIaHa UCCIIEOBAHUS



C y4€TOM HMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpOBAThH IpeAsaracMble
BAPUAHTHI PEILCHUN;

JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLIMOHAJIBHBIN UHTEJIEKT:

JlaBaTh aJ€KBaTHYIO OLEHKY CUTYallMM U IPEJIarath IiaH € N3MEHEHUsI; OOBSACHATh IPUUNHBI
JOCTIOKEHUS (HETOCTHKEHHUS) pE3yIbTaTOB JIEATEIILHOCTH, aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JESTEIbHOCTb (B TOM YHCJIE B XOJ BBIINOJIHEHUS (PU3NYECKOTIO
WCCIICIOBAHMSI WJIM TIPOEKTa) HA OCHOBE HOBBIX OOCTOATENBCTB, W3MEHUBIIMXCS CHUTYallHid,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIU U YCIOBUAM;

CTaBUTh ce0sl HA MECTO JPYroro 4esjoBeKa B XOJ€ CIOpa WM AUCKYCCHU Ha HAy4YHYIO TEMY,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro;

IpU3HaBaTh CBOE MIPABO Ha OUIMOKY MpH pelIeHnn (PU3NYECKUX 3ajjad WK B YTBEP)KJICHUSIX Ha
Hay4yHbIE TEMBI U TAKOE YK€ MPaBO JAPYroro.

I[MPEAMETHBIE PE3YJIbTATBI

K xoHIy 00y4eHus B 7 Kjiacce MpeIMETHBIE pe3yIbTaThl Ha 0230BOM YPOBHE JIOJDKHBI OTPAXKATh
Cc(OPMHUPOBAHHOCTh Y O0YYAIOIIUXCS YMEHUI:

UCTIOJIB30BaTh TMOHATHSA: (U3NYECKHEe M XUMHUYECKUE SBICHHS, HaONIOJEHHE, HKCIEPUMEHT,
MO/IeJIb, TUIIOTE3a, €AMHUIBI (PU3UUECKUX BEJIMYHMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS BEIECTBA
(TBEpmoe, KUIKOE, Ta3000pa3HOE), MEXaHMYECKOE JBWKEHHE (paBHOMEPHOE, HEPaBHOMEPHOE,
IpSIMOJIMHEIHOE), TPaeKTOpHs, paBHOAEHUCTBYOWIass cui, Aedopmauus (ynpyras, IUIacTHYecKas),
HEBECOMOCTh, COOOIIAIOLINECS COCY/IbI;

pasnnyath sBieHus (Auddys3us, TemoBoe IBM)KEHHE YacTHUIL] BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE JBUKEHHE, MHEPLUS, B3aUMOJIECHUCTBUE TEJl, PAaBHOBECHE TBEPJBIX TEI C
3aKpEIJIEHHON OCBIO BpallleHUs, Iepelada JaBJICHUS TBEPABIMHU TeJlaMH, >KMIKOCTSAMHU U Ta3ami,
atMoc(epHOe NaBiieHUE, IIaBaHUE TeJl, MPEBpAlleHUs MEXaHMUYECKOH SHEpruu) Mo OMMCAHUI0 HX
XapaKTePHBIX CBOICTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLINX AaHHOE (PU3NYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (PU3UUECKUX SIBICHUH B OKPYXKAIOIIEM MHUpE, B TOM
yucie (GU3NYecKue SBJICHUS B MIPUPOJE: MPUMEPHI IBUKEHHUS C PA3IUYHBIMU CKOPOCTSMHU B KUBOU U
HEXUBOW NpUpoOJIe, NEHCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, BIMSHHE aTMOCHEPHOTO AaBJICHUS
Ha HMBOW OpraHM3M, IJIaBaHUE PbIO, PbIUaru B TEJIE YeIOBEKa, IPU 3TOM NEePEeBOIUTH MPAKTUUYECKYIO
3a/1auy B y4eOHYIO, BbIIETATh CYIIIECTBEHHbBIE CBOWCTBA (IPU3HAKN) (PU3NYECKUX SBICHUII;

ONUCBHIBATh W3y4YCHHbIE CBOICTBA Tel W (U3MYECKUE SBJICHUS, WCHOJIB3yd (u3nyecKkue
BEJIMYMHBI (Macca, 00BbEM, IUNIOTHOCTh BEILIECTBA, BPEMs, MyThb, CKOPOCTb, CPEIHSAS CKOpPOCTb, CUia
YIPYrOCTH, CHJIa TSDKECTH, BeC Tena, CUiIa TPEHUs, JaBieHue (TBEPIOro Tena, >KMIKOCTH, rasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHUUYecKas paboTa, MOIIHOCTb, JIEYO CHUJIbl, MOMEHT CHJIbI, KOO(QPUIUEHT
IIOJIE3HOTO JEMCTBHSI MEXAHU3MOB, KHHETHYECKAas W IOTCHLMAJIbHAs JHEPIUs), IPHU OMHCAHUU
MIPaBWJIbHO TPAKTOBaTh (PU3WYECKUN CMBICH HCIOJIB3YEMbIX BEJIMYMH, UX O0O3HAUEHUS U €IUHULIBI
($U3NYECKUX BEIMYUH, HAXOIUTh ()OPMYIIbI, CBA3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEIMUMHY C IPYTUMHU
BEJIMYMHAMU, CTPOUTH IpaUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;

XapakTepu3oBaTh CBOICTBa Tel, (U3MYECKUE SBICHUS M IPOLECCHI, MCIOJb3Ys IpaBUIIa
CIIOKEeHMsI cui (BIONb OJHOW mpsiMoi), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, npaBuiio
paBHOBecHsl pblyara (0J0Ka), «30JI0TO€ MPABUIO» MEXAaHUKH, 3aKOH COXpPAHEHHS MeXaHHYECKOU
SHEPTUH, MPH 3TOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3aMUCBIBATH €r0 MaTeMaTHUeCKOe
BBIPAXXECHHUE;

OOBSACHATh (PU3MUECKHE SBJICHMS, MPOIECCHl U CBOWCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTyallull TMPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH IPUYUHHO-CIIEICTBEHHBIE CBS3H,
CTPOUTH 00bSICHEHHE U3 1—2 JIOTMYECKUX LIAroB C OMOpOoN Ha 1—2 M3y4yeHHBIX CBOWCTBA (PU3NUYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemaTth pacy€THble 3a1aul B 1—2 neHCTBUS, UCMOJIB3YS 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOIINE
¢usnyeckue BEIMYMHBI: HA OCHOBE aHalIM3a YCIOBUS 3aJjaud 3allUChIBATh KpaTKOEe YCJIOBHE,
MOJICTaBJIATh (U3MUYECKHUE BEIUYMHBI B (DOPMYNBI M MPOBOAUTH PAacUEThl, HAXOAUTH CIPaBOYHBIE
JlaHHbIe, HEOOXOUMBbIE Ui peIIeHUs 3a]lay, OLEHUBATh PEAMCTHYHOCTh MOJNyYeHHOH (u3nueckon
BEJIMYHHBI;

pacrio3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PELIMTh MPU MOMOIIM (PU3MUYECKUX METOJOB, B
ONHMCAaHUM MCCIEJOBAHUS BBIACIATh IPOBEPSAEMOE MPENNOJIOKEHHE (TMIOTE3y), pas3iauyaTb |



MHTEPIPETUPOBATH NOTYYECHHBIA PE3yabTaT, HAXOAUTh OIIMOKU B XO/I€ OMBITA, AENaTh BBIBOJIBI 10 €r0
pe3yabTaram;

MPOBOAUTH OMbBITHl MO HAOMIONEHUIO (U3NYECKUX SBICHUN MU (U3NUECKHX CBOMCTB TEII:
(dbopMyIHpOBaTE TPOBEpPSEMBbIE NPEANONIOKEHUS, COOUpaTh YCTAaHOBKY M3 NPEAJIOKEHHOTO
000pynOBaHUs, 3aIUCHIBATH XO/JI OIBITa U (POPMYIUPOBATH BHIBOJIBI;

BBITIOJIHATh TPSMBIE W3MEPEHUs] DPACCTOSHUS, BPEMEHHM, Macchl Tena, 00b&Ma, CWIBI |
TEMIIEpaTypbl C HUCHOJIB30BAaHUEM AaHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS
puOOPOB ¢ YIETOM 3aJaHHON a0COTIOTHON MOTPEITHOCTH U3MEPEHUH;

MPOBOAMUTH HCCIEAOBAHUWE 3aBUCHUMOCTH OJHOM (DU3MUECKONM BEIUYMHBI OT JPYro c
MCTOJIb30BAHUEM MPSAMBIX U3MEPEHHH (3aBHCUMOCTH ITyTH PABHOMEPHO JBIKYILETOCs TeNla OT BpEMEHU
JBUKEHUSI Tella, CUJIBI TPEHHS CKOJIbKEHHSI OT Beca Telsa, KauecTBa 0OpabOTKM MOBEPXHOCTEH Tel U
HE3aBUCHUMOCTH CHJIBI TPEHHs OT IUIOIIAAHM CONMPUKOCHOBEHHS TEN, CHJIbl YHIPYrOCTH OT YAJHMHEHUS
MIPYKUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00bEMaA MOTPY>KEHHOM YaCTH Teja U OT IJIOTHOCTH KUAKOCTHU, €€
HE3aBUCHUMOCTH OT IJIOTHOCTH Tela, OT TIIyOMHBI, HA KOTOPYIO HOTPY>KEHO TeJIO, YCIOBUN TUIaBaHUS
TeJ, YCJIOBUM paBHOBECHS pblyara U OJOKOB, y4aCTBOBATh B INIAHUPOBAHUU YU€OHOTO MCCIIETOBaHUS,
coOMpaTh YCTAHOBKY M BBINOJHATH H3MEPEHUs, CIEAys NpPEAIOKECHHOMY IUIaHy, (UKCHpoBaTh
pe3yNbTaThl MONYYEHHOW 3aBHCHUMOCTH (DU3MYECKMX BEIWYMH B BUJEC MPEAJIOKEHHBIX TaOIUIl U
rpaduKOB, JeNIaTh BEIBOJIBI IO PE3YJIbTaTaM HUCCIICOBAHUS;

MIPOBOJANTH KOCBEHHBIE M3MEpeHUsl (PU3NYECKUX BENWYMH (TUIOTHOCTH BEILIECTBA KHUAKOCTU U
TBEPIOTO TETa, CHJIa TPEHUS CKOJIBKCHHUS, TABICHUE BO3/1yXa, BRITAJIKUBAIOIIAS CHIIA, ISHCTBYIOIIAs HA
MOTPYXEHHOE B KHUAKOCTH TEJO, KOA(D(PHUIIMEHT MOJIE3HOTO ACUCTBUS MPOCTHIX MEXaHU3MOB), CIEAYS
MPEUIOKEHHONW HHCTPYKIIUH: TIPH BHITIOJIHEHUH U3MEPEHUI cOOMPATh SKCIIEPUMEHTAILHYIO YCTAaHOBKY
Y BBIUUCIISITH 3HAUEHUE NCKOMOM BEITMYUHBI,

coOiroaaTh NpaBuiia TEXHUKU 0€30I1aCHOCTU IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

YKa3bIBaTh MPHUHIIMIBI JCUCTBUA NMPUOOPOB U TEXHUUECKUX YCTPOWCTB: BECHI, TEPMOMETD,
TMHAMOMETp, COOOINAIONINECsS COCYABI, OapoMeTp, pblYar, MOABIKHBIA W HEMOJBHXHBIA OJIOK,
HAKJIOHHAA [JIOCKOCTh;

XapaKkTepru30BaTh NPUHIMIBI ACWCTBUS W3YUYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOHCTB C
ONOpOM Ha UX onucaHus (B TOM 4YMCIE: MOJIIUIHHUKH, YCTPOMCTBO BOAONPOBOJA, T'MIPABIMUECKUIN
pecc, MaHOMETpP, BBICOTOMEp, TOPIIHEBOW HACOC, apeoMeTp), HWCIONb3ys 3HAaHUS O CBOWCTBAaX
(bu3nYecKUX sIBICHUH U HEOOX0IUMBbIE (PU3HUECKUE 3aKOHBI, U 3aKOHOMEPHOCTH;

NPUBOIUTE MPUMEPHI (HAXOIUTh MHPOPMALMIO O MPUMEPAx) MPAKTUIECKOTO HCIIOIb30BaHUS
¢u3NYecKUX 3HAHUI B MOBCEIHEBHOW >KU3HU Ui oOecredyeHus 0e30MacHOCTH MpHU OOpalleHuu ¢
npubopaMH W TEXHWYECKHMH YCTPOHCTBAMH, COXPAaHEHHS 3/0pOBbS M COOJIOJCHHS HOPM
HKOJIOTHYECKOTO MOBE/IEHUS B OKPYXKAIOLIEH cpenie;

OCYIIECTBIISITh OTOOP MCTOYHWKOB WMH(popManmu B MHTepHETe B COOTBETCTBUU C 3aJlaHHBIM
MIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUN M MyTEM CPAaBHEHHs pa3IMYHBIX MCTOYHHUKOB
BBIJICNIATH HHPOPMALIUIO, KOTOPAs SIBIISIETCS IPOTUBOPEUNBON MITH MOKET OBITh HEIOCTOBEPHO;

UCMOJIb30BaTh TPU BBIIOJHEHWU YYEOHBIX 3aJlaHMi Hay4YHO-TIONMYJSPHYIO JIUTEpaTypy
(U3NIECKOTO CO/IepPIKaHus, CIIPABOYHbIE MaTepHabl, pecypchl ceTu VHTepHeT, BIaneTh NMpuEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMAIIUU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHe IHChMEHHBIE W YCTHBIE COOOIIEHWsS Ha OCHOBEe 2-3
MCTOYHHUKOB HMH(POpPMALUU (PU3UUECKOTO COJEpXKaHMUA, B TOM YHUCIIE MYOJUYHO JeNaTh KpaTKue
COOOMICHHUS O pe3yabTaTax MPOSKTOB MM YICOHBIX UCCIIEAOBAHUI, TPH TOM TPAMOTHO HCIIOIB30BaTh
W3yYEHHBIN MOHATUHHBIN anmapar Kypca (pU3HKH, COTPOBOXKIATh BBICTYIJICHHE MTPE3CHTAIUEH;

NIPY BBITIOJTHEHUH YY€OHBIX MMPOEKTOB M MCCICOBAHUIN pacHpeeNsiTh 00s3aHHOCTH B TPYIINE B
COOTBETCTBUH C MOCTABJICHHBIMHU 3aJlauaMH, CIIEAUTH 3a BBINOJIHEHHEM IIJIaHa JEHCTBHIA, aJeKBAaTHO
OLIEHUBATh COOCTBEHHBIH BKIIQJA B JCSATEIBHOCTh TPYIIBI, BBICTPAWBATh KOMMYHUKATHBHOE
B3aMMOJICHCTBHE, YUUTHIBAsE MHCHHE OKPYKAIOIIHX.

K koHIry 00yuenus B 8 kjacce npeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaKaTh
c(OPMHPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

UCTIOJIF30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJI, TETIOBOE JIBHKEHHE aTOMOB M MOJIEKYII,
arperaTHble COCTOSIHMS BEIECTBAa, KPHCTANIMYECKHE M aMOpQHbIE Tela, HACBIIEHHbIM U
HEHACBIIICHHBIN Map, BIaXXHOCTh BO3/yXa, TEMIEpaTypa, BHYTPEHHSISI SHEPTUs, TEIJIOBOW JABUTaTelNb,
AJIEMEHTAPHBIH AIIEKTPUUYECKHIA 3apsI, HIEKTPUIECKOE T0JIe, TPOBOAHUKHU U TUICKTPUKH, TOCTOSTHHBIN
ANEKTPUYECKUIN TOK, MArHUTHOE T0JIE;



pas3ianyaTh SBJIEHUS (TEIUIOBOE pacUIMpPEHUE U CKaTHe, TeIionepeaaya, TerIoBOe paBHOBECHE,
CMayMBaHUEe, KalWUISIPHbIC SBJICHUS, WCIApPEHUE, KOHJCHCALMs, IUIAaBJICHUE, KPUCTAUIM3aLUs
(oTBepmeBaHue), KUIIEHHE, TeIulonepenadya  (TEIUIONPOBOIHOCTb, KOHBEKLHMS, HU3Iy4CHHE),
AJIEKTpU3aLus Tell, B3aUMOJEHCTBUE 3apsAI0B, AEUCTBUS IEKTPUUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/ICIICTBIE MAarHUTOB, JACHCTBME MAarHUTHOIO MOJS Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs
MHIYKIHS) 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE
(bu3nuecKoe sIBICHUE;

pacrio3HaBaTh IMPOSBICHUE W3YUYEHHBIX (PU3MUECKUX SBICHHNA B OKPYXKAIOIIEM MHPE, B TOM
yuciie (U3NUECKUe SBICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSKEHHE U KaNWUISPHBIC SIBICHUS B
IpUpoJe, KpPUCTALIBl B Tpupozae, u3nydeHue ConHIa, 3aMmep3aHHe BOJOEMOB, MOpPCKHE OpH3BI,
o0Opa3oBaHUe pOChI, TYMaHa, WHEsl, CHETa, AJIEKTPUUYECKHUE BJICHHS B aTMOC(eEpe, IEKTPUIECTBO KUBBIX
OpPTraHU3MOB, MArHUTHOE 110JIe 3eMJIH, JIper( MoIt0COB, pOJIb MArHUTHOTO TOJIS JUIs JKU3HU Ha 3emuie,
MOJIIPHOE CUSTHUE, IIPU STOM MEPEBOJUTH MPAKTUUECKYIO 33/1a4y B Y4EOHYIO, BBIICNIATH CyIIECTBEHHBIE
CBO¥CTBa (IpU3HAKU) PU3NICCKUX SBIICHUM;

ONKCHIBATh HU3YYEHHbIE CBOWCTBA Tel M (PU3MYECKHE SBJICHUS, HCIONB3Yys (U3MUecKue
BEJIMYMHBI (TeMIiepaTrypa, BHYTPEHHSISI DHEpPrusi, KOJHWYECTBO TEIJIOTHI, YJEJIbHAs TEIJIOEMKOCTh
BEIECTBa, yAeNbHAsl TEIUIOTa IUIABJICHUS, YAeNbHAas TEIUIOTa MapooOpa30BaHUd, ylelbHas TElioTa
CrOpaHUsI TOIUIMBA, K03((PUIIMEHT 1M0JIe3HOTO0 IeHCTBHS TEIUIOBOW MAIIMHBI, OTHOCUTEIbHAS BIAKHOCTh
BO3/IyXa, AIEKTPUUYECKUH 3apsl, CHila TOKA, JJIEKTPUIECKOE HAMIPSKEHHE, COMTPOTUBIICHHE TPOBOIHUKA,
yIIeTbHOE CONPOTUBIICHUE BEUIeCTBA, pab0oTa M MOIIHOCTH 3JEKTPUYECKOTO TOKA), MPH OMHCAHUH
MPaBWIbHO TPaKTOBaTh (U3MUYECKUN CMBICT HCIOJIb3YEMbIX BEIWYMH, OOO3HAYEHUS W EAMHUIIBI
(U3NIECKUX BEITMYUH, HAXOIUTH ()OPMYITBI, CBSA3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEIMYUHY C IPYTUMHU
BEJIMYUHAMU, CTPOUTDH IpapUKu U3y4YEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIIUYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (M3WYECKHE SIBJICHUS W TPOIECCHI, UCIONB3YysS OCHOBHBIC
MOJIOXKEHUS MOJIEKYIISIPHO-KUHETHUECKON TEOPUU CTPOCHHS BEIIECTBA, IPUHIUI CYIEPIIO3UIIUU TTOJIeH
(Ha KauECTBEHHOM YpPOBHE), 3aKOH COXpAaHEHHMs 3apsA/1a, 3akoH OMa Juisl ydacTKa Lenu, 3aKoH Jxoymns—
JleHiia, 3aKOH COXpaHEHUs SHEPTUH, IIPH ITOM JIaBaTh CJIOBECHYIO (POPMYITHPOBKY 3aKOHA U 3aIMHCHIBATh
€ro MaTeMaTUYECKOE BbIPAKEHUE;

OO0BSACHATH (PU3MUECKHE TMPOILIECCHl M CBOWCTBA TN, B TOM YHCIE M B KOHTEKCTE CHUTYyallHid
MIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BbIABIATh NPUYUHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH
o0BsicHEHHE U3 1—2 JTOTUYECKHX IIaroB ¢ OMopoi Ha 1-2 M3yueHHBIX CBOMCTBA (PM3MUECKUX SBICHHI,
(u3MYECKUX 3aKOHOB MUJIM 3aKOHOMEPHOCTEN;

pemath pacy€THble 3aa4l B 2—3 NEHCTBUS, UCMONB3YS 3aKOHBI U (POPMYJIBI, CBSI3BIBAIOIIHE
(u3nyecKre BETUYUHBI: HA OCHOBE aHAJINM3a yCJIOBHS 3aJjaul 3aliChIBaTh KPATKOE YCIOBHE, BBISBISATh
HEJOCTAaTOK JAaHHBIX AJI pElIeHUs 3a7aud, BHIOMpATh 3aKOHBI U (QOpPMYIbI, HEOOXOIUMBIE A €€
pellieHns, MPOBOAUTh Pacdy€Thl M CpPaBHMBATh IOJYYEHHOE 3HauyeHUE (U3UYECKON BEIMYUHBI C
W3BECTHBIMU JTAHHBIMU;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXKHO PEIIUTh IMpPH IMOMOLIM (U3NYECKUX METOJIOB,
WCIIONB3Ysl ONHCAaHUE UCCIENOBAHMS, BBIIEHATh IPOBEPSIEMOE MPEANOJIOKEHUE, OLIEHUBATh
MPaBWJIbHOCTb MOPSIIKA MPOBEIEHUS UCCIIEJOBAHMUSI, JIENIaTh BBIBOIBL;

MPOBOANTH OMBITHI MO HAOMIONEHUIO (DU3MUECKUX SBICHUM MU (U3MYECKUX CBOWCTB Te
(KamwuIsipHbIE SIBJICHMSI, 3aBUCUMOCTDH JaBJICHHS BO3/1yXa OT ero o0bEéMa, TeMIeparypbl, CKOPOCTU
mpolecca OCTBIBAHHUS W HAarpeBaHHsl MPU M3IYYCHUU OT I[BeTa H3Nydaromieil (IOTJIOoMaroieil)
MMOBEPXHOCTH, CKOPOCTh HUCIAPEHMsI BOJABI OT TeMIepaTyphl KUIKOCTH U IUIOUIaNd €€ MOBEPXHOCTH,
ANEKTPU3ALMS TEI U B3aUMOJECUCTBUE BJIEKTPUUYECKHUX 3apsSOB, B3aUMOJCHCTBUE TMOCTOSHHBIX
MarHuTOB, BU3YyaJU3allMsl MAaTHUTHBIX TOJIEH MTOCTOSTHHBIX MarHUTOB, IEUCTBHS MarHUTHOTO TOJIS Ha
MPOBOJHHUK C TOKOM, CBOMCTBAa AJIEKTPOMArHWTA, CBOMCTBA 3JEKTPOJBUTATENS MOCTOSHHOTO TOKA):
(dbopMynupoBaTh MPOBEPSIEMbIE MPEANONOXKEHUs, CcOOUpaTh YCTAHOBKY M3 MPEIJIOKEHHOTrO
000pyIOBaHUs, OMUCKHIBATH XOJI OMbBITA U (DOPMYITHPOBATH BHIBOIBL;

BBITOJIHATH IPSIMbIE H3MEPEHUS TEMIIEPATYPhI, OTHOCUTEIHHON BIIaYXHOCTH BO3TyXa, CHJIbI TOKA,
HaMPSKEHUS ¢ UCTIOIh30BaHUEM aHAJIOTOBBIX MPUOOPOB U JATYNKOB (PU3NIECKUX BEIHMYNH, CDABHUBATH
pe3yabTaThl U3MEPEHUH C YIETOM 3aJaHHON a0COMIOTHOM MOTPEIIHOCTH;

POBOJIUTH MCCIIEJOBAHUE 3aBUCHUMOCTH OJHOM (U3MYECKOM BETUYMHBI OT JPYroil c
HCIOJIb30BAaHUEM MPSIMBIX HM3MEPEHUN (3aBUCHMOCTb COMPOTHBIICHUS IMPOBOJHUKA OT €ro JJIWHBI,
IJIOIIA M TMONEPEYHOr0 CEUEHUS M YJEIbHOTO CONPOTHBIICHUS BEIIECTBA MPOBOJHUKA, CHIIBI TOKA,
UIYHIero yepe3 MPOBOJHUK, OT HANpsKEHUS Ha MPOBOJHHKE, WCCIENIOBAHUE IMOCIIEI0BATEILHOTO U



NapajyIeIbHOTO COEIMHEHUH IMPOBOJHHMKOB): IUIAHUPOBATh MCCIIENOBAHUE, COOMPATh YCTAHOBKY M
BBITOJIHATE HM3MEpPEHHsI, CIeAys MPEeNJIOKEHHOMY IUIaHy, (PUKCHpPOBATh Ppe3yNbTaThl IOJy4YECHHON
3aBHCUMOCTH B BUJIE TaOJIUI] U IpaMKOB, JeJaTh BEIBOJBI 110 PE3yJIbTaTaM UCCIIEI0BaHMS;

NPOBOJUTH KOCBEHHbIE U3MEpEHUs (PU3MYECKUX BEIMYMH (yIelbHas TEIUIOEMKOCTh BEIIECTBA,
COIIPOTHBJIEHUE MPOBOAHUKA, Pa0OTa M MOIIHOCTh JIEKTPUUYECKOIO TOKA): IUIAHUPOBATh U3MEPEHHUS,
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CJeIys MpEIOKEHHOW WHCTPYKLUU, U BBIYUCIATH
3Ha4YeHUE BEJINYHHBI;

cOOJIIO/IaTh MpaBHJIa TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1a00opaTOpHBIM 000pYIOBaHUEM;

XapakTepu30BaTh HPUHIMIBI ACHCTBUS M3YYEHHBIX MPUOOPOB UM TEXHUYECKHUX YCTPOMCTB C
OIOpOM Ha MX OMHMCaHUs (B TOM YMCJE: CHCTEMa OTOIUICHHS JIOMOB, TUTPOMETp, MapoBas TypOHHa,
amIepMeTp, BOJBTMETP, CYETUMK HIIEKTPUUYECKOW SHEPrHM, 3IEKTPOOCBETUTENbHbIE MPUOOPHI,
HarpeBaTelbHbIE AIIEKTPONPUOOPH! (IPUMEPHI), IIEKTPUUECKUE MPEIOXPAHUTEIH, IEKTPOMArHHT,
JIEKTPOJBUraTeNlb MOCTOSHHOTO TOKA), UCHOJb3ys 3HaHMUA O CBOWCTBaX (PU3MUYECKUX SABICHUHA WU
HE00X0AuMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOWCTBA M M3MEpPUTENbHbIE IMPUOOPHI 110 CXEMaM U
CXEMaTHYHBIM PUCYHKaM (PKUAKOCTHBIA TEPMOMETP, TEPMOC, MCHUXPOMETP, TUTPOMETp, JBHTATEIh
BHYTPEHHEIO CrOpaHUs, 3JEKTPOCKOI, pPEOCTaT), COCTABIATh CXEMbl 3UIEKTPHUUECKUX Iened ¢
MOCTIEIOBATEIBHBIM | TapaJUIeIbHBIM COSJIMHEHHEM SJIEMEHTOB, Pa3lindas YCIOBHBIE 00O3HAYCHHSI
3JIEMEHTOB JICKTPUYECKHX LIeTIEH;

NPUBOAUTH MPUMEPHI (HAXOIUTh MHPOPMALIUIO O MPUMEPAX) MPAKTUIECKOTO HCIIONb30BaHUS
(¢u3nYecKUX 3HAHUI B MOBCEIHEBHOW JKU3HU Uil oOecriedyeHus: 0e30MacHOCTH IpPU OOpalleHuu ¢
npubopaMu M TEXHUYECKHMH YCTPOHCTBAMH, COXPAaHEHHUS 370pPOBbS W COONIOJNEHHS HOPM
9KOJIOTUYECKOT0 MTOBE/ICHUS B OKPYKaIOLIEeH cpene;

OCYIIECTBIISITh TIOUCK HWH(pOpManuu (U3NIECKOTO coaepkaHusi B MHTepHeTe, Ha OCHOBE
UMEIOIIMXCS 3HAHUM M MyTEM CpPaBHEHMs JONOJIHMUTEIbHBIX MCTOYHHKOB BBIACIATh MH(POPMALHUIO,
KOTOpast SBJSETCS MPOTHBOPEYMBOM HITH MOXKET OBITh HETOCTOBEPHOIA;

UCMOJIb30BaTh IPU BBIIOJHEHWU YYEOHBIX 3aJaHMi Hay4YHO-TIONYJSPHYIO JIUTEpaTypy
(U3NIECKOTO CO/epKaHus, CIIPABOYHBIE MaTepHaIbl, pecypchl ceTn VHTepHET, BIaneTh NpuéMaMu
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3oBaHus HHPOPMAIIUU U3 OJAHOM 3HAKOBOM CUCTEMBI B APYTYIO;

co3/aBaTh COOCTBEHHbIE TUCbMEHHBIE U KPAaTKUE YCTHBIE COOOIIeHUs, 0000mIast nH(OpMaIINIo
U3 HECKOJbKUX HCTOYHHMKOB (PU3UYECKOTO COAEp)KaHUS, B TOM YHUCIE MYOJUYHO TIPEICTaBIATh
pe3yIabTaThl MPOSKTHON WM MCCIIENOBATEIBCKON NIEATENFHOCTH, MPH 3TOM T'PAMOTHO HCIIOJIB30BATh
M3yYEHHBIN MOHATUHHBIN anmapar Kypca (pU3MKH, COPOBOXKIATh BHICTYINICHHE MTPE3EHTALMEH;

IIPY BBITTOJTHEHWW YYEOHBIX MPOEKTOB M MCCICIOBAHUN (PH3MUECKUX TPOILIECCOB PACTIPEACIISATh
0053aHHOCTH B I'PYIINE B COOTBETCTBUH C MOCTABICHHBIMHU 33j[auaMy, CICIUTh 3a BBITIOJIHEHUEM IJIaHa
JeWCTBUI M KOPPEKTHPOBATH €T0, aJ€KBAaTHO OI[CHUBATH COOCTBEHHBIN BKJIA/l B ACATEIBHOCTD TPYIIIHI,
BBICTPaNBaTh KOMMYHHMKATHBHOE B3aUMO/IEHCTBHE, MPOSIBIISAS TOTOBHOCTh pa3periaTb KOH(QIUKTHIL.

K xoHIy 00y4eHus B 9 Kjiacce peIMETHBIE pe3yIbTaThl Ha 0230BOM YPOBHE JIOJDKHBI OTPAXKATh
c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

UCTIOJIB30BAaTh MOHSTHUS: CHCTEMa OTCUETA, MaTepHabHast TOYKA, TPACKTOPHSI, OTHOCUTEIILHOCTh
MEXaHUYECKOTo JBWXeHHUd, Aedopmarus (ympyras, mjiacTudeckas), TpEeHHe, LEeHTPOCTPEMUTENbHOE
YCKOpEHHE, HEBECOMOCTh U TEPErpy3KH, IEHTP TSHKECTH, a0COIIOTHO TBEPIOE TENO, IEHTP TSHKECTH
TBEPJOrO Tesa, paBHOBECHE, MEXaHMUYECKUE KOJIeOaHUS M BOJHBI, 3BYK, MH(QPA3BYK U YIBTPa3BYK,
AJIEKTPOMArHUTHBIE BOJTHBI, IIKaJIa AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M TaTbHO30PKOCTb,
CIEKTPhl HWCIYCKaHHs M TMOIJIOIIEHUs, aib(a-, Oera- W TaMMa-U3JIyuyeHHs, W30TONBI, s/epHas
SHEPreTHKA,;

pa3nuyath  sIBIEHUS (paBHOMEpPHOE U HEpPaBHOMEpPHOE MPSMOJIMHEHHOE JIBUXKECHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE TBM)KEHUE, CBOOOTHOE Ma/ICHUE TN, PABHOMEPHOE JIBIKEHHE T10
OKPY>KHOCTH, B3aUMOJICHCTBHE TeJl, PEAKTUBHOE JBIKEHHE, KOJIeOaTeIbHOE ABMKEHHE (3aTyXalolie U
BBIHY/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE JBH)KEHUE, OTPAKEHHE 3BYyKa, MPSMOJUHEHHOE
pacrpocTpaHeHHe, OTpakeHHEe M IIpPEeJIOMJICHHE CBETa, MOJHOE BHYTPEHHEE OTPAKEHUE CBETa,
pa3iokeHue OeJoro cBeTa B CIEKTP M CIOXKEHHE CHEKTPalIbHBIX I[BETOB, IHCIIEPCHS CBETa,
€CTECTBEHHAsl PaInOAKTUBHOCTh, BOZHUKHOBEHHUE JIMHEHUYATOr0 CIEKTpa U3JIyUYEHHs ) 110 OMUCAHUIO UX
XapaKTEpHBIX CBOWCTB M HA OCHOBE OIBITOB, AEMOHCTPUPYIOUIMX JaHHOE (U3NYECKOE SBICHUE;
pacrio3HaBaTh NMPOSBICHUE M3YYEHHBIX (U3MUECKUX SBICHHNA B OKPY)KAIOIIEM MHpE (B TOM YHUCIIE
¢u3nyeckue SBICHUS B NPUPOJE: NMPHIMBBI U OTIMBBI, JBUXKEHUE IUIaHET CONHEYHOH CHUCTEMBI,



PEaKTUBHOE JIBUKCHUE JKUBBIX OPraHU3MOB, BOCHPHUATHE 3BYKOB >KMBOTHBIMH, 3E€MIIETPSCEHUE,
celicMUYecKHe BOJIHBI, I[yHaMH, 3XO0, I[BE€Ta TE€J, ONTHYECKHE SBICHHUS B MPUPOAE, OMOIOTHYECKOe
JeWcTBUE  BUAMMOrO, yIbTPa(UOJETOBOrO M  PEHTTEHOBCKOIO  M3JIyY€HHH, €CTeCTBEHHBIN
palMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4d, PaJMOAKTHBHOE H3JIY4YE€HHUE NPUPOIHBIX MHHEPAJIOB,
JefcTBUE PAJUOAKTUBHBIX U3IYYEHUN HA OPraHU3M YelIOBEeKa), IPH 3TOM HEPEeBOIUThH IIPAKTUYECKYIO
3ajady B yueOHYIO, BBIICIISTH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKK) (PU3UUECKUX SBICHUN;

ONKCBHIBATh HU3Yy4YCHHbIE CBOICTBA Tel M (U3MYECKUE SBJICHUS, HCHOJIb3yd (u3nUecKue
BEIMYMHBI (CPEelHssE W MIHOBEHHAs CKOPOCTb Tejla IMPH HEPABHOMEPHOM [BM)KCHUH, YCKOpPEHHE,
nepeMelleHue, MyTh, YrioBas CKOpPOCThb, CHJIa TPEHMsI, CHJIa YIPYTrOCTH, CHJIa TSDKECTH, YCKOPEHHE
CBOOOJHOTO MaJeHUs, BEC Tella, UMITYJIbC Tela, UMITYJIbC CHIIbI, MEXaHHYecKas padoTa M MOIIHOCTH,
NOTEHIMAJIbHAs SHEPI U TeJla, MOIHATOrO HaJl IOBEPXHOCTHIO 3€MJIU, TOTEHIMAIbHAsI SHEPT U CHKATON
NPY>KUHBI, KWHETHYECKasi SHEPIHs, NOJHAs MEXaHUYeCKash dHEPrusi, MEepHoA W YacToTa KoJeOaHHiH,
JUIMHA BOJIHBI, TPOMKOCTb 3ByKa M BbICOTA TOHA, CKOPOCTb CBETA, II0KA3aTeNb PEJIOMIICHHS CPEbl), IPH
ONMCAaHWU TIPABWJIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOJB3YEMbIX BEIUYMH, O003HAUCHUS U
eMHULB! (PU3UYECKUX BEIUYMH, HAXOAUTh (DOPMYJIbl, CBSA3bIBAIOIINE JAHHYIO (PU3UYECKYIO BEINYHHY
C IPYTMMU BETMYUHAMHE, CTPOUTDH I'PaUKU U3yISHHBIX 3aBUCHMOCTEH (PM3UUECKUX BEITHMUHH;

XapakTepu3oBaTh CBOWCTBA TeJl, (U3WYECKHE SIBICHUS M IPOLECCHI, MCIOJb3Ys 3aKOH
COXpaHEHHsS SHEPrHH, 3aKOH BCEMHUPHOTO TATOTCHUS, NPUHIMII CYNEPIO3UIUN CHJI, TPHHIIUI
otHocuTesbHOCTH ["amuiies, 3akoHbl HblOTOHA, 3aKOH COXpaHEHUS MMITYJIbCA, 3aKOHbI OTPAKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsII0BOT0 K MaCCOBOT'0 YUCEII IIPU SACPHBIX pEeaKLUsX, IPU
3TOM J1aBaTh CJIOBECHYIO (HOPMYIUPOBKY 3aKOHA U 3aMIUChIBATh €T0 MAaTEMAaTHUYECKOE BBIPAXKEHUE;

OO0BSICHATH (PU3UYECKHE MPOIECCHl M CBOMCTBA TEN, B TOM YHCJIE M B KOHTEKCTE CHTyallUi
IIPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BbUBIATE HPUYMHHO-CIEICTBECHHbIE CBSI3H, CTPOMUTH
00BbsiIcCHeHUE U3 2—3 JIOTUYECKUX IIAr0B C OMOPOi Ha 2—3 W3YyUEHHBIX CBONCTBA (PU3MUECKUX SIBICHHH,
(U3MYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemath pacuéTHbIE 3a/1a4M (OIMPAIOLIMECS HAa CUCTEMY U3 2—3 ypaBHEHMI), UCIIOIb3Ysl 3aKOHBI
1 (opMyIibl, CBA3BIBAIOINE (PU3NUECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 3aJ]auyl 3alliChIBaTh
KpaTKoe yCJIOBHUE, BBISBIIATH HEJOCTAIOIINE MIIM U30BITOYHBIC TaHHBIE, BHIOMPATh 3aKOHBI U (DOPMYJIBI,
HEOOXO/AUMBIE Ul peIleHHs, NMPOBOAUTH PACUYETHI M OLEHHBATh PEATUCTUYHOCTh MOIYYEHHOTO
3Ha4eHUsT PU3NIECKOI BETMUNHBL;

pacrio3HaBaTh HpPOOJEMbI, KOTOPbIE MOXKHO PEIIUTbh MPHU MOMOIIM (PU3MUECKUX METOMOB,
UCIOJIb3YSl OINKCAaHUE MCCIEAOBAaHUS, BBIIEISATh IPOBEPSEMOE IPEANOIOKEHHE, OLIEHUBAThH
MIPaBUIBLHOCTH MOpPSAKA MPOBEICHUS UCCIIEOBAHUS, JIEJIaTh BHIBOJbI, MHTEPIIPETUPOBATh PE3Y/IbTAThI
HAOJIIOICHUH U OILITOB;

IPOBOJUTH OMNBITHl MO HAOMIOAEHUIO (U3UYECKUX SBICHUA WM (PU3NYECKUX CBOWCTB Tel
(u3yuenue BToporo 3akoHa HbproTOHa, 3aKOHA COXpaHEHUsl SHEPTUH, 3aBUCUMOCTh NIepuoa Kojaedanui
IPYKHUHHOTO MasiTHUKa OT MAaccChl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBHCHUMOCTb OT aMIUTUTYIbI
MasblX KOJIeOaHMM, MPSIMOJIMHENHOE pacHpOCTpPAaHEHUE CBETA, PA3JIOKEHHE OENIoro CBETa B CIHEKTD,
U3yueHHe CBOMCTB M300paXKeHHUs B IIJIOCKOM 3epKaJie M CBOMCTB N300paKeHUs IpeIMeTa B COOMparoIie
JIMH3€, HAONIOJICHUE CIUIOIIHBIX M JIMHEHUYaThIX CIIEKTPOB M3JIYYEHHS): CAMOCTOSITEIBHO cOOMpaTh
YCTAHOBKY M3 H30BITOUHOro Habopa 00OpyIOBaHMSA, ONHMCHIBATH XOJ OIbITa M €ro pe3ysbTaThl,
(hopmMyTupOBaTh BHIBOJIBI;

POBOJUTH MPH HEOOXOAMMOCTU CEpHUI0 MPSMBIX H3MEPEHMI, OINpenesisis cpelHee 3HaYeHHE
nu3MepsieMoil BennuuHsbl ((POKyCHOE paccTossHUE coOMparoleii TMH3bI), 000CHOBBIBATH BHIOOP criocoba
U3MepeHus (M3MEpPUTEIbHOTO PHoOopa);

NIPOBOJIUTH HCCIIEJIOBAHUE 3aBUCHMOCTEH (DM3UYECKUX BEIUYMH C HCIOJIH30BAHUEM TIPSMBIX
M3MEpEeHui (3aBUCUMOCTh IMYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JBM)KEHUHM 0€3 HayalbHOU
CKOpOCTH, TepHoja KoleOaHHl MaTeMaTH4ecKOoro MasTHHUKAa OT JJIMHBI HUTH, 3aBUCHMOCTH YTrja
OTpaXEHMsI CBeTa OT YyIJa MaJeHus M yIja MpeloMICHHs OT yrila NaJeHus): IUJIaHUPOBATh
HCCIIEIOBaHNE, CaMOCTOATEIbHO COOMpaTh YCTAHOBKY, (HUKCHUPOBATH pE3yJbTaThl IOJIYYEHHOMN
3aBUCUMOCTH (PM3UYECKUX BEIMYMH B BUJAE TaONMIl U TpaduKoB, JeNaTh BHIBOJBI MO pe3yjbTaTaM
HCCIIEIOBAHMUS;

IPOBOJUTH KOCBEHHbIE U3MEPEHUST (PU3NUECKUX BETMUUH (CPEAHSAS CKOPOCTh M YCKOPEHHUE Tesa
IPU PABHOYCKOPEHHOM JIBUKEHHMH, YCKOpEHHE CBOOOJHOrOo NaAeHus, XKECTKOCTb IPYKUHBI,
KO3 (QUIIMEHT TPEHUS CKOJBKCHHSI, MEXaHUYECKasi paboTa U MOITHOCTh, YACTOTa U MEePHO]] KOJICOaH I
MaTEeMaTHYECKOr0 U MPYKUHHOI'O MaATHUKOB, ONITHYECKAs CUJIa COOMPAIOLIEH JIMH3bI, PaIUOAKTUBHBIN



¢oH): IaHNPOBATh N3MEPEHHUS, COOMPATh FKCIEPHUMEHTAIBHYIO YCTAHOBKY U BBIIOJIHATH U3MEPEHHS,
clieysl IPeI0KEHHON MHCTPYKIIMH, BBIUUCIIATH 3HAUCHHE BEJIMYMHBI U aHAIM3UPOBATH MOJIyUYCHHBIE
PE3YNBTATHI ¢ YIETOM 3aIJaHHOM NOTPEITHOCTH U3MEPEHUIA;

co0JII01aTh MpaBHiIa TEXHUKH O€30MTaCHOCTH MU paboTe ¢ 1ab0opaTOPHBIM 000PYIOBaHHUEM;

pa3nuyuaTh OCHOBHBIC MPU3HAKM HM3YyYCHHBIX (HU3MUYECKHX MOJEJel: MaTephajbHas TOYKa,
a0COIOTHO TBEPJIOE TEJI0, TOUSUHBIN UCTOUHHK CBETA, JIy4, TOHKAs JIMH3a, IVIaHETapHast MOAEIb aTOMa,
HYKJIOHHAsl MOZIEJIb aTOMHOTO /pa;

XapaKTepu30BaTh MPUHIMIIBI ACUCTBUS W3YYEHHBIX HPUOOPOB U TEXHUYECKHX YCTPOHCTB C
OIOPOM Ha MX ONMHUCAHUSA (B TOM YHCIIE: CIIUAOMETp, JATUUKHU MOJIOKEHUS, PACCTOSIHUS M YCKOPSHHS,
pakeTa, 5XO0JIOT, OYKH, MEPUCKOMN, (poToammapar, ONTUYECKHE CBETOBOMBI, CIIEKTPOCKOI, TO3HUMETD,
Kamepa BuiibcoHa), MCIiomnb3ys 3HaHHSI O CBOMCTBAX (M3MUYECKUX SIBICHUN U HEOOXOANMBIE (PU3HUECKHE
3aKOHOMEPHOCTH;

UCIIONIB30BATh CXEMBl M CXEMaTHYHbIE PHCYHKH HW3YyYCHHBIX TEXHUYECKHX YCTPOUCTB,
M3MEPUTENBHBIX PHOOPOB U TEXHOJIOTUYECKUX MTPOIIECCOB MPH PEUICHUN YI€OHOTIPAKTHUECKUX 3a/1a4,
OIITHYECKHE CXEMBI JUISl IOCTPOCHNUS M300payKeHNH B IUTOCKOM 3epKaJie U COOMpAroIei JINH3E,

NPUBOAUTH MPUMEPHI (HAXOIUTh MHPOPMALIUIO O MPHUMEPAX) MPAKTUIECKOTO UCIIONb30BaHUS
¢Gu3MUECKUX 3HAHWH B TOBCEAHEBHON XHM3HM Uil oOecriedeHusi 0e30MacHOCTH IMpH OOpalieHuu C
npubopaMH M TEXHUYECKHMMH YCTPOHCTBAMHM, COXPaHEHHsI 3J0pPOBbS M COONIOJCHHS HOPM
9KOJIOTMYECKOTO MOBEACHUS B OKPYXKAIOLIEeH cpesie;

OCYIIECTBIISITh MOMCK MHPOPMALUU (PU3HUECKOTO coaepkaHusi B IHTepHeTe, CaMOCTOSATEIBHO
(bopMyIUpys TOWCKOBBIM 3ampoc, HAXOMUTh IYTH OIpPEICICHUS JIOCTOBEPHOCTH IOJYYSHHOU
nH(pOpMAIMY Ha OCHOBE UMEIOIINXCS 3HAHUN M JJOTTOJTHUTEIBHBIX UICTOYHUKOB;

UCIIONIb30BAaTh TPHU BBINOJHEHHHM YYEOHBIX 3aJaHUH HAay4YHO-TIONYJSIPHYIO JIUTEpaTypy
(U3NIECKOTO CO/EpIKaHUs, CIIPABOYHBIE MaTepHaIIbl, pecypchl ceTn VHTepHET, BIaneTh NMpuéMaMu
KOHCIIEKTHPOBAHMS TEKCTa, MPeoOpa3oBaHus HH(POPMAIMH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC NMHUCHMEHHBIE M YCTHBIE COOOLICHHS Ha OCHOBE WH(pOpMAIHUU U3
HECKOJIBKUX MCTOYHHKOB (PM3UUECKOTO COJIEPKAHUS, MyOIMIHO IPEACTABIATD PE3yIbTaThl HPOSKTHON
WJIM UCCIIEIOBATEIBCKON AEATENBHOCTH, [P 3TOM I'PAMOTHO HCIIOIb30BATh M3yYEHHBIN MOHATHIHBIN
amnmapar M3y4yaeMmoro pasjena (U3MKH M COINpPOBOXKAATH BBICTYIUIGHHE Ipe3eHTaluued ¢ yd4érom
0COOCHHOCTEH ayAUTOPUN CBEPCTHHKOB.

4. TemaTu4eckoe IVIAaHUPOBAaHHUE € YKa3aHHEM KOJMYeCTBA YaCOB, OTBOAUMBIX HA
OCBOCHHE KaK10# TeMbI, B TOM YHCJe C y4eTOM pado4eil NporpaMMbl BOCIIHTAHUS

TemaTtnueckoe miaHupoBanue 1o ¢pusnke 7 — 9 Kiacca, COCTaBICHO ¢ YIETOM padoUei mporpaMmbl
BocnUTaHus. BocnuraTenbHplii NOTEHIMAN JAHHOTO y4eOHOro MpeaMeTa 00eCHeunBaeT pearn3aio
1eNeBbIX nmpuoputeToB ooyyaromuxcs O00.

IeneBbiM nproputeToM Ha ypoBHe OOO siBisieTcs co3/iaHue 01aronpHUsITHRIX YCIOBUHM AJIs pa3BUTHS
COLIMAJIbHO 3HAYUMBIX OTHOILIEHUH IIKOJBbHUKOB, U MPEK/IE BCETO LIEHHOCTHBIX OTHOLLEHUI:

- CTAHOBJIEHUE COOCTBEHHON J>XM3HEHHOH MO3MIMU IOAPOCTKA, €ro COOCTBEHHBIX LEHHOCTHBIX
OpHUEHTAINH K 3HAaHUSAM KaK HHTEJUIEKTYalIbHOMY pecypcy, o0ecrneunBaroneMy Oyayiiee YeaoBeka, Kak
pe3yabTaTy KpOIOTIMBOTO, HO YBIEKATEILHOI'O y4eOHOTO TPYAa;

- CIleUalbHO pa3paboTaHHbIe (HOPMBI 3aHATUS - YPOKHU, 3aHATUSA-IKCKYPCHU, KOTOPBIE PACIIUPSIOT
0o0pa3oBaTeNbHOE MPOCTPAHCTBO IMpEIMETa, BOCHUTHIBAIOT JIOO00BH K MPEKpPacHOMY, K HpUpOAe, K
POIHOMY TOPOJY;

- noOyXaeHne oO0ydarolmxcss coOMoaTh Ha ypoke OOLIETIPHHSAThIE HOPMBI TOBEACHUS, MpaBHiIa
OOIIeHHs] CO BCEMHU y4acTHUKaMU 00pa3oBaTeNIbHOTO Ipolecca, MPUHIMIBI yUeOHOW TUCHUILUINHBI U
CaMOOpraHU3allMi Yepe3 3HAKOMCTBO M B TociedyionieM coOmojeHne «lIpaBusn BHYTpEHHETO
pacnopsika 00y4Jarouxcs», B3aUMOKOHTPOJIb U CAMOKOHTPOJIb 00y4JaroIuXCsl;

- IPUBJICYEHNE BHUMAHUS IIKOJbHUKOB K [ICHHOCTHOMY aCIEKTY N3Y4aeMbIX Ha YpOKax SIBJICHUN uepes
CO3/IaHHE€ CHEIHAbHBIX TEeMaTHUYeCKUX MPOEKTOB, OpraHu3anus paboThl ¢ MOJIydaeMoOil Ha ypoke
COLIMAJIBHO 3HaYMMOM MH(pOpMalel — HHUIIMUPOBAHUE €€ 00CYKICHHsI, BBICKa3bIBAaHUS YUaIIUMUCS
CBOETO MHEHHS IO €€ MOBOJY, BHIPAOOTKH CBOEro K HEH OTHOLICHMS, pa3BUTHE YMEHHUsS COBEpUIATh
MPaBUIIBHBIHN BBIOOD;

- THULIMUPOBAHME U MOAJEPAKKA UCCIIET0BATEIBCKON 1€ATEIbHOCTH HIKOJIBHUKOB B paMKax pealn3aluu



UMU WHIVBUAYAJIBHBIX W TPYNIOBBIX HCCIENOBATEIBCKUX IIPOEKTOB, YTO JAacT IIKOJbHUKAM
BO3MOKHOCTh NPHOOPECTH HABBIK CAMOCTOSITEILHOT'O PEIICHUS TEOPETUUECKOW MpoOIeMbl, HaBBIK
IeHEepUpOBaHUs U O(GOPMIICHUS] COOCTBEHHBIX HIEH, HAaBBIK YBAKUTEIHHOI'O OTHOLIEHUS K YY)KUM
uaesM, oOpMIICHHBIM B paboTax IPYTrUX HMCCIENOBATENIeH, HABBIK MYOJUYHOTO BBICTYIUICHUS TE€pen
ayIUTOpHUEH, apryMEHTUPOBAaHUS U OTCTAaMBaHUS CBOEH TOYKU 3PEHUS;

- MPOBEJICHUE YYEOHBIX (OJMMIIMA/bI, 3aHUMATEIbHBIC YPOKUA U MATUMHHYTKH, YPOK -JeJIOBasi Urpa,
YPOK — IyTEUIeCTBUE, YPOK MacCTep-KJIacc, YPOK-UCCIEI0BaHUE U Jp.) U Yy4eOHO - pa3BieKaTeJIbHBIX
MeponpusaTuil  («MaTemaTuueckas Kapyceilb», BUKTOPHHBI, KBECTBI, JUTEpaTypHas KOMIIO3UIMS,
MaTeMaTHYeCKue MEePBEeHCTBA, KOHKYPC PUCYHKOB, 3KCKYPCHS, BBIITYCK LIKOJIBHOW I'a3eThl, U JIp.);

- YCTQHOBJICHHE JOBEPUTEIBHBIX OTHOUICHUN MEXAY YUUTEIEM M €r0 yYeHHKaMH, CIIOCOOCTBYIOIIMX
MO3UTUBHOMY BOCIPHATHIO Y4YallUMUCS TpeOOBaHUI M Npoch0 y4yuTeds 4Yepe3 >KUBOM numaror,
MpUBJICUEHUE NX BHUMAHUS K 00CYXK1aeMOi Ha ypoke nH(pOpMaIuy, aKTUBU3AINIO UX TT03HABATEIbHON
JESATEIIbHOCTH YEPE3 UCIIOJIB30BAHNE 3aHUMATENbHBIX 2JIEMEHTOB, UICTOPUH U3 JKU3HU COBPEMEHHUKOB;
- ucrionib3oBanue KT u aucTaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTUH 00yUeHHsI, 00eCTIEYMBAIOIINX
COBpPEMEHHBIE AKTMBHOCTH OOydYaromuxcs (IporpaMMbl-TpEeHa)Kepbl, BEOMHApPbI, TECThbl, 3a4€Thl B
ANEKTPOHHBIX HNPUJIOKEHUAX, MYJIbTUMEIUNUHbIE TNPE3EHTALNU, Hay4yHO-NONYJSpHbIE Ieperayu,
(buabMBI, 00yJarOIIUe CalThI, YPOKH OHJIAIH, BUACOJICKINH, OHJIalH-KOH(DEPSHIIUH H P.);

- HCIIOJIb30BAaHME BOCHHUTATENBHBIX BO3MOXKHOCTEH COAEp)KaHUS ydeOHOTro TpeaMera depes
JEMOHCTPALMIO  JETSIM IPUMEPOB OTBETCTBEHHOI'O, TIPAXKJAHCKOTO IOBEACHUS, IMPOSBICHUS
YeJI0OBEKOIIOOUs U J100pOCEepAeUHOCTH, IEPEBOJ COJAEP’KAaHUS C YpPOBHS 3HAHUM Ha YpOBEHb
JIMYHOCTHBIX CMBICIIOB, BOCIIPHATHE LIEHHOCTEN Yepe3 1oA00p COOTBETCTBYIOLIMX 3aa4 JUIsl pelleHus,
MPOOJIEMHBIX CUTYaIUi 7151 00CYKICHHS B KJlacce,

- NPUMEHEHUE Ha YypOKEe MHTEPAaKTUBHBIX (OpM pabOThl ydalUXCs: HHTEIUIEKTYaJbHBIX HIP,
CTUMYJIMPYIOIIMX [O3HABATEIbHYI0O MOTHBALMIO IIKOJIbHUKOB; IUCKYCCUM, KOTOPbIE JAIOT ydallluMCs
BO3MOKHOCTb IPUOOPECTH OIBIT BECHUS KOHCTPYKTHUBHOI'O JIMAJI0ra B aTMOC(epe UHTEIIEKTyalbHbIX,
HPaBCTBEHHBIX U ACTETUYECKUX NIEPEKUBAHUMN, CTOJIKHOBEHUI Pa3JINYHBIX B3IJISJI0B U MHEHUM, TOUCKA
VCTHHBI U BO3MOXHBIX MyTeH peleHus 3a1auu Wi Ipo0JeMbl, TBOPUYECTBA YUUTENS U yHalllUXCs;

- TPYNIIOBOW pabOTHI UK pabOTHI B Mapax, C HEeIbI0 00Y4eHUsI KOMaHIHON paboTe M B3aMMO/ICHCTBHUIO
C IpPYTUMH JIeTbMM, TIOCTAHOBKM OOIIEH LENH, I JOCTHKEHHUS KOTOPOH KaXKAbIi NOJKEH BHECTH
WHIUBUAYAJIbHBIN BKJIaJ, paclpeieeHUIO posiel, peduiekcrel BKiIaga KaxX/10ro B OOIIMM pe3yabTaT;

- HCIIOJIb30BAaHUE BHU3YyaJbHBIX 00pa3oB (MPEAMETHO-3CTETHUECKOW Cpeabl, HaryisgHas aruTauus
IIKOJIbHBIX CTEHJOB, MPEAMETHON HaIlpaBI€HHOCTH, COBMECTHO MPOU3BOAMMBIE BHJICOPOJIUKH IIO
TeMaM ypoKa);

- BKJIIOYEHHE B YPOK HIPOBBIX MHPOLEAYpP, KOTOpbIE MOMOTaIOT MOAJEp>KaTh MOTUBALMIO AETEeH K
IIOJIyYEHUIO 3HAHUN;

- coBeT Npo(QUIAKTUKHA IO BOMPOCAM HEYCHEBAIOUIMX OOYy4YaloUIMXCid C LEeNbl0 COBMECTHOIO
COCTaBJICHMS IJIaHA JINKBUIALUU aKaJeMUYECKOH 3aJ0JDKEHHOCTH 10 IPEAMETaM;

- Ucnoib3oBaHue TexHosorun «llopTdonnoy, ¢ LeabI0 pa3BUTUS CaMOCTOSATENBHOCTH, pediaekcun u
CaMOOLICHKHM, IUIAHUPOBAaHUS JEATEIBHOCTH, BHUJEHHUS TPAaBUIBHOTO BEKTOpa IJs JAJIbHEHILIEro
Pa3BUTHUS CITOCOOHOCTEH.

- THUIIMMPOBAHUE U MTOJIEPIKKA UCCIIEA0BATENbCKON AESITEIbHOCTHU IIKOJIBHUKOB B paMKax pealn3alun
UMU UHAMBUAYAJIbHBIX W TPYNIOBBIX HCCIEI0BATEIbCKMX MPOEKTOB, YTO JacT HIKOJbHUKAM
BO3MOKHOCTh NPHOOPECTH HAaBBIK CAMOCTOSITEILHOT'O PEIICHUS TEOPETHYECKOW MpOoOIeMbl, HABBIK
TeHepUpOBaHUsA M OPOPMIIEHHS COOCTBEHHBIX HJEH, HaBBIK YBa)XUTEIHLHOTO OTHOIICHUS K UYYKUM
uaesM, oopMICHHBIM B paboTax JIpyrux HccieqoBaTeseil, HaBbIK MYOJUYHOTO BBICTYIUICHUS Mepen
ayTUTOpHell, apryMEHTHPOBAaHMS U OTCTaUBaHMUS CBOEM TOYKM 3peHHs (ydacThe B KOHKYpCax,
BBICTABKaX, COPEBHOBaHMX, HAYYHO-TIPAKTHUECKUX KOH(pEpeHIUAX, (hopyMax, aBTOpCKUE MyOIMKauu
B U3JIaHUSX BBIIIE HIKOJBHOTO YPOBHS, aBTOPCKUE MPOEKTHI, YCIEIIHOE MPOX0XKIECHHUE COLUANBHON U
npoeCCUOHATLHON MPAKTHKH).

7 xnacc (68 yacoB)

B Tom DNEeKTPOHHBIE
B Tom quCIie (dpoBeIe)
Ne Bcero [uucie ’ p
Tema 1ab. pab oOpasoBartenbHbIC
/11 4acoB [KOHTP. CCVDChL
ab. pecyp




®usznka 1 e€ poiib B TO3HAHUH i bubsmorexa LOK,
1 P 6 POIII
OKPYKaOIIero Mupa 5
2 |[lepBoHayabHBIEC CBEICHUS O CTPOCHUH ) - 1  |bubnmoreka LIOK,
BEIECTBA POIII, Tect Ilax
bubmuoreka [{OK,
3 |/IBmkeHHe B B3aMMOACHCTBHE TEI 21 1 3 POIII, Geta Class, Tecr
[Tan
JlaBiieHrE TBEPBIX TEJI, )KUJIKOCTEH U Bubmiorexa HOK,
4 308 21 1 3 P31, Geta Class Tect
[Tan
bubmuoreka I{OK,
5 |PabGoTa 1 MOIITHOCTh. DHEPTHUS 12 1 3 | PO, Geta Class Tecr
[Tan
6 |[loBTOpeHume 3 ) Crarrpan
68 3 12
8 xyacc (68 yacoB)
B oM B oM DIEeKTpPOHHbIE
Ne Bcero (uudpossie)
HaunmenoBanue pazjiena qucIe, qucne,
/11 4acoB oOpa3oBarebHbIE
KOHTp. pal. | 1ab. pad
pecypchl
bu6mmoreka [IOK,
1 TermioBble IBIEHUS 28 1 5 POIII, Geta Class,
Tect Ilan
2 DNEKTPUYECKUE SBICHUS U bubnuoreka L{OK,
MarHUTHBIE SBJICHUS 37 2 9,5 POIII, Geta Class,
Tect Ilan
bu6mmoreka [IOK,
3 [ToBTOpeHue 3 - - POIII, Geta Class Tect
[Tan, Cratrpan
68 3 14,5
9 knacc (102 gaca)
ONEeKTPOHHBIE
B Tom B tom | (uudpossie)
Bcero
Ne /it Tema quciae  [ducie, nad.| odpazoBaTenbHbIE
4acoB
KOHTp. pao. pab pecypchl
bubnunoteka LIOK,
1 MexaHN4eCKHUE SIBIICHUS 40 1 7 POILL Geta Class
2 MexaHn4ecKrue KojeOaHus 1 bubmmorexa IOK,
15 1 6 POIII, Geta Class Tecr
BOJIHBI
IManx
3 DIIEKTPOMATHUTHOE TI0JIE U 6 - 2 bubnuoreka




SJIEKTPOMATHUTHBIE BOJIHBI HOK, POIII, Geta
Class,Tecr ITag
bubanoreka
4 CBeTOBBIC SIBJICHUS 15 1 4 HOK, POIII, Geta
Class Tect Ian
bu6bnunoteka LIOK,
5 KBaHTOBBIE SIBIIEHUS 17 1 3 POIII, Geta Class Tecr
ITan
[ToBTOpHTEIBHO-0000IIAFOIITHIT Bubmorexa IIOK,
6 MOy 9 - 2 POIII, Geta Class Tecr
[Tan, Crarrpan
102 4 24

IIpoBepsieMble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHUS

OCHOBHOI1 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOT'O 0011Iero

oOpa3zoBanus (7 kiacc)




Kopa,
nposepse
M Oro
pesynbraTta

MpoBepsaembie NpeaMeTHble Pe3ynbTaTbl OCBOEHWSA OCHOBHOM 06pa3oBaTeibHOM
nporpammbl OCHOBHOro obuiero obpasoBaHua

11

MCNoab30BaTb U3YyYEHHbIE MOHATUA

1.2

pa3nnyaTtb ABIEHUA MO OMUCAHUIO UX XaPaKTEPHDbIX CBOWCTB M Ha OCHOBe onbITOB,
AEMOHCTPUpPpyHOWnX gaHHoe ¢M3M‘-I€CKOG ABNneHune

13

pacno3HaBaTb NPOAB/IEHME U3YYEHHbIX PUINYECKUX ABIEHUI B OKPYKaIOLLEM MUPE, B
TOM yncne ¢puU3MYeckne ABAEHUS B NPUPOAE, NP 3TOM NEPEBOAUTb NPAKTUYECKYHO
3a4a4y B Yy4ebHylo, BblAeNATb CYLLECTBEHHble CBOMCTBA (Npu3HaKK) GU3MYECKUX
ABNIEHUI

14

OMNMCbIBATb M3yYeHHble CBOMCTBA Ten U Gpusmyeckune ABNeHUs, cnonb3ya Gpusmyeckne
BE/IMYMHbI, NPU OMMUCAHMM NPABUAbHO TPAKTOBATb GU3NYECKUIA CMbIC UCMONb3YEMbIX
BE/IMYMH, UX 0D03HAYEHMA U eauHULbl GUINYECKUX BENUYMH, HAaxoauTb Gpopmybl,
CBA3bIBAIOLLME [AHHYIO OU3MYECKYIO BEINYMHY C APYTMMU BeIUYMHAMMK, CTPOMUTb
rpaduKmM M3yyeHHbIX 3aBUCMMOCTEN GU3UYECKUX BEINYUNH

1.5

XapaKTepmnsoBaTb CBOICTBA TEN, ¢M3qucm4e ABNEHNA W npoueccCbl, MUCNONb3yA
M3y4YeHHbl€ 3aKOHbI, MPWN 3TOM aBaTb CIOBECHYIO d)OpMyJ'IMpOBKy 3aKOHa 1 3anncbiBaTb
€ro matematTn4yecKkoe BbipaxKeHune

1.6

06BACHATL GU3MYECKME ABNEHMA, MPOLLECCHI U CBOMCTBA TEJ, B TOM YMC/IE U B KOHTEKCTE
CUTYauuih  NPaKTUKO-OPUEHTUPOBAHHOFO  XapakTepa:  BbIABAATb  MPUYMHHO-
CNeACTBEHHbIE CBA3M, CTPOUTb 06bACHEHME U3 1 - 2 NOrMYECKMX LIAroB C ONopoi Ha 1
- 2 VM3Y4YeHHbIX CBOMCTBA OUIMYECKUX ABNEHUN, (UBNMYECKMX 3aKOHA WU
3aKOHOMEPHOCTH

1.7

pewaTtb pacyeTHble 3a4a4n B 1-2 Iﬁl,EI\/JICTBl/H‘I, MCMNONIb3yA 3aKOHbI U d)OpMyI'IbI,
cBA3biBaoWwmne CI)VI3VN€‘CKM€ Be€/IM4YNHbI. Ha OCHOBE 4dHa/IM3a YycnoBuAa 3a4a4u
3anncbliBaTb KpPaTKoe ycnoBue, noacrtaBaATb ¢M3VI‘-I€CKM€ BENNYUNHDI B d)OpMyI'IbI n
nposoAnTb pPacyeTbl, HaXO04UTb CMpPpaBoOYHblIE AaHHbIE, H€O6XO,£I|VIMbIe ana peweHnAa
3a4a4, oueHnBaTb PeaIMCTUYHOCTb I'IOIIVHEHHOVI d)msmqecr(oﬁ BE€/INYUNHDI

1.8

pacnosHaBaTb NpPob6aemMbl, KOTOpble MOXHO pPewuTb Mpu MNOMOWM GU3NYECKUX
MeTOZ0B, B OMWCAaHMM UCCNEAOBaHMA BblAENATb NpPOBepAeMoe NpesnosioxKeHue
(rvnoTesy), pa3nnyaTb M MHTEPNPETMPOBATb MOJAYYEHHbIM pPe3ynbTaT, Haxo4uTb
OLWMBKM B X04€ ONbiTa, AieNaTb BbIBOAbI MO €ro pesyibTaTam

1.9

NpPoOBOAMUTbL ONbITbl MO HabAAEHWUIO GUSUYECKUX ABNEHUA UM GU3NYECKMX CBOMCTB
Ten: ¢GopmynmMpoBaTb NpPOBEpSEMble NPeaAnosioXKeHus, cobupaTb YCTAHOBKY W3
npeanoXeHHoro 06opyAoBaHMA, 3aMMCbIBaTb X04, OnbiTa U GOPMYANPOBAThL BbIBOAbI

1.10

BbINO/IHATL MNPAMbIE M3MEPEHUss C WUCNOJIb30BAaHMEM aHANOroBbIX WM UUPPOBbLIX
npnbopoB, 3anucbiBaTb MNOKasaHWA NPUOOPOB C y4eTOM 3afAaHHOM abcontoTHoWM
NOrpeLHOCTN U3MEPEHU

111

NpoBOAMUTbL UCCNea0BaHUE 3aBUCMMOCTU OA4HOW GU3NYECKON BENYMHBI OT APYron C
MCMONb30BaHMEM MPAMbIX WM3MEPEHMIA, y4acTBOBaTb B M/AHUPOBAHUU Yy4yebHOro
nccnepoBaHus,  cobupaTb  YCTAHOBKY UM BbIMONHATb  U3MEpeHUs,  caeays
NPeaNoXeHHOMY niaHy, ¢GUKCMPOBaTb pPe3y/bTaTbl MOMYYEHHOW 33aBUCMMOCTU




dU3MYECKUX BENMYUNH B BUAE NPEANONKEHHbIX Tabaul 1 rpaduKos, AenaTb BbIBOAbI NO
pe3yibTaTaM UccnenoBaHus

1.12

NPOBOAWUTL KOCBEHHble M3MepeHUA GU3IUYECKMX BENUYMH, Cefya NpeasoXeHHOM
WHCTPYKLMW: NPU BbINOJIHEHUU U3MEPEHUI COBUPATb SIKCNEPUMEHTANIbHYIO YCTAaHOBKY
1 BbIYMCNATb 3HAYEHME UCKOMOW BEINYUHDI

1.13

cobntogatb npaBuaa  TexHUKUM besonacHocTM npu  paboTe c
nabopatopHbiM 060pyaOBaHNEM

1.14

YyKa3blBaTb  MPUHUMMbI  AenctBuA  nNpubopoB WM TEXHWUYECKMX  YCTPOWCTB,
XapaKTepM3oBaTb MNPUHUUMNbI  AEUCTBUA M3YYeHHbIX NpubOpoB M  TEXHUYECKUX
YCTPOMCTB C MOMOLLBI MUX OMUCAHWUA, UCMONb3YA 3HAHUA O CBOMCTBAX PU3UYECKUX
ABSIEHNI U Heobxoanmble GU3NYECKME 3aKOHbI U 3aKOHOMEPHOCTH

1.15

npMBOAUTL NpUMepbl (HaxoguTb MHOOPMAULMIO O NpUMepax) MNPaAKTUYECKOro
MCNONb30BaHUA PU3MYECKMX 3HAHMI B MOBCEOHEBHOW XW3HM paa obecneyeHus
6e3onacHoCTM npu obpaweHnn ¢ nNpubopamm M TEXHUYECKUMWU YCTPOMCTBAMM,
COXpPaHeHUs 340poBbA M COBNOAEHMA HOPM 3KONOTMYECKOro NoBeAeHus B
OKpY:KatoLen cpese

1.16

OCYLLECTBNATb OTOOP UCTOYHWKOB MHPOPMaLUKN B ceTU MHTEPHET B COOTBETCTBUU C
3a4aHHbIM NMOUCKOBbLIM 3aNpPOCOM, Ha OCHOBE MMEIOLLMXCA 3HAHNI N NyTEM CPaBHEHUSA
Pa3NIMYHbIX MCTOYHMKOB BblAENATb MHOOPMaLMIO, KOTOPaA ABNAETCA NPOTUBOPEYNBOM
WA MOXKET BbITb HE40CTOBEPHOM

1.17

MCNONb30BaTb NPW BbIMOAHEHMM YYEBHbIX 334aHMIA Hay4YHO-MONYAAPHY AUTEPaTypy
du13nyecKoro coaeprkaHma, CNPaBoYHble MaTepuasbl, pecypcbl ceTv MHTepHeT, BhaseTb
NPMeMammM KOHCMEKTUPOBaHMA TeKcTa, npeobpasoBaHuA MHPOPMaLUUM U3 OLHOM
3HaKOBOW CUCTEMBI B APYIYIO

1.18

co3aaBaTb COOCTBEHHbIE KpaTKMe NMUCbMEHHbIE U YCTHble coobLLeHnsa Ha ocHoBe 2 - 3
NCTOYHUKOB MHPOPMaLMKN GU3MYECKOTO COAEPKAHUA, B TOM YMcae nybanMyHO Aenatb
KpaTKue CoobLLEHMA O pe3y/ibTaTax NPOEKTOB UM y4eOHbIX MCCAeL0BaHMUN, NPU 3TOM
FPAMOTHO WCMNO/Ib30BaTb W3YYEHHbIM MOHATUMHBIA annapat Kypca ¢GU3MKMY,
COMPOBOXAATb BbICTYN/IEHME NPe3eHTaLNeEN

1.19

NPW BbIMNOJIHEHMUW Y4EeBHbIX MPOEKTOB U UCCNeA0BaHMI pacnpeaenaTb 0683aHHOCTM B
rpynne B COOTBETCTBMM C NOCTaB/AIEHHbIMM 334a4aMW, CNEAUTb 33 BbINOJIHEHWEM MN1aHa
OEeNCTBUN, afeKBAaTHO OLEHMBATb COOCTBEHHbLIN BKAa4 B AEATENbHOCTb TFPYMMbI,
BbICTPanMBaTb KOMMYHUKAaTUBHOE B3aUMOAENCTBUE, YYUTbIBAs MHEHNE OKPYKaOLLMX

IIpoBepsiemble d1eMeHTHI copep:kanus (7 Kaace)

Kopa

€ na

Kog, MpoBepsaemble aneMeHTbl cogepKaHuA
pasg, | anemeHT

1 |®PU3MKA U EE POJIb B MO3HAHUW OKPYXAIOLLEITO MMUPA

®usmka - Hayka O npupode. fABneHus npupogbl. Pusnyeckne ABNEHUS:

MexaHn4eckune, TennosBble, 3aIEKTPUYECKNE, MarHMTHblEe, CBETOBbIE, 3BYKOBbIE

®dunsmyeckne  BeIMUUHDI. N3mepeHune (bM3W-IeCKMX BeAMUUH. Pusmyeckume

npunbopsbl. MorpelwHoOCcTb M3MepeHnii. MexayHapoaHaa cucTema eauHuL,




13 EcTecTBEHHO-Hay4HbIA MeToA, MO3HaHWA: HabnlaeHWe, NOCTAaHOBKA HayyYHOro
BOMPOCA, BblABUXKEHME TMNOTES, IKCMEPUMEHT MO NPOBEPKe rmnoTes, 0b6bsAcHeHne
Habnoaaemoro ABneHUs

1.4 OnucaHue GpU3NYECKUX SSIBAEHMIA C NOMOLLbIO Moaenemn

1.5 MpakTuyeckue paboTbl:

N3mepeHune paccToaHUN.

N3mepeHne obbema KMAKOCTU U TBEPAOrO Tena.

OnpeaeneHve pasmepoB Manbix TeN.

N3mepeHne TemnepaTypbl NPY MNOMOLLU KUAKOCTHOrO TEPMOMETPA M AATYMKA
TemnepaTypbl

MEPBOHAYA/IbHbBIE CBEAEHWA O CTPOEHWNW BELLECTBA

2.1 CTpoeHue BellecTBa: aTOMbl U MONEKYbI, UX pasmepbl. OnbiTbl, AOKa3biBatoLWwme
OVCKpeTHoe CTpoeHue BellecTBa

2.2 [BuKeHne YacTuy, Bewectsa. CBA3b CKOPOCTU ABUMKEHUA YACTUL, C TEMMNEPATYPON.
BpoyHoBcKoe aBukeHune, andoysma

23 B3aMmopaencTemne yacTumy, BewecTsa: NPUTAXKEHWE U OTTaZIKMBaHME

2.4 ArperaTHble COCTOAHMA BeLW,EeCTBa: CTPOEHME ra30B, XKMAKOCTEM M TBEpAbIX
(Kpuctannnueckux) Ten. Bsammocssasb Mexay CBOMCTBAMM BELLECTB B Pa3HbIX
arperaTHbIX COCTOAHUAX U UX aTOMHO-MONEKYNAPHbIM CTPOEHUEM

2.5 OcobeHHOCTHM arperaTHbIX COCTOSHUIM BOAblI

2.6 MpaKTnyeckune paboTol:

OueHKa AnameTpa aToma MeToA0M paaos (C ucnonbsosaHnem dpoTtorpaduit).
OnbITbl N0 HabOAEHMIO TENIOBOIO PaCLIMPEHMA ra30B.
OnbITbl N0 0BHaPYXEHUIO AeACTBUA CU MOJIEKYNSPHOTO NPUTANKEHUS

OBUXEHUE U B3AMUMOAENCTBUE TEN

3.1 MexaHuyeckoe gsueHne. PaBHomepHOe U HepaBHOMepHOe ABUXKEHUEe

3.2 CkopocTtb. CpeaHAA CKOPOCTb NPM HEepaBHOMEPHOM ABUXKEeHUU. PacyeT Nyt m
BPEMEHU ABMKEHUA

33 fiBneHne wvHepuuun. 3aKOH MHepuuu. BsaMmopencTeme Ten Kak NpUYMHa
M3MEHEeHMA CKOPOCTU ABUXKeHMA Ten. Macca Kak mepa MHepPTHOCTM Tena

34 MnoTHoOCTb BewecTBa. CBA3b NJOTHOCTU C KOJIMYECTBOM MOJIEKYN B eanHULLE
obbema BellecTBa

3.5 Cnna Kak XxapaKTepuCTMKa B3aMMOLENCTBUA Ten

3.6 Cwna ynpyroctu un 3akoH l'yka. MamepeHune cmbl C NOMOLLLIO ANHAMOMETPA

3.7 fiBNeHue TAroTeHUA M cuna TaxecTn. Cuaa TAXKECTU Ha APYrux nnaHetax. Bec
Tena. HesecomocTtb

3.8 Cuna tpeHuna. TpeHne CKONbXKeHMA U TPpEeHWe NOKOA. TpeHme B Npupoae n TeEXHUKe




3.9 CnoxkeHune cuMn, HanpasieHHbIX MO OAHON NPAMON. PaBHOA4ENCTBYOLWAA CUN

3.10 |MpakTnyeckue paboTol
OnpeaeneHne CKOPOCTU PABHOMEPHOIO ABUMKEHMA (LLAPUKa B X KULKOCTH,
MOZENN SINEKTPUYECKOro aBTOMObUAA 1 Tak aanee).
OnpeaeneHne cpegHen CKOPOCTU CKONbKEHMA BPyCKa UK LWApUKa NO
HAK/JOHHOM NJOCKOCTH.
OnpeaeneHne NNOTHOCTM TBEPAOTO TeNa.
OnbITbl, AEMOHCTPUPYHOLLME 3aBUCUMOCTb PacTaXKeHUs (aedbopmaLmm) NpyKUHbI
OT NPU/IOKEHHOM CUJIbI.
OnbITbl, 4LEMOHCTPUPYIOLLME 3aBUCUMOCTb CU/bl TPEHMA CKONIbXKEHWA OT Beca Tena
M XapaKTepa COMPMKACAOLMXCA NOBEPXHOCTEM

3.11 | ®usmyeckme ABMEHNA B TPUPOAE: NPUMEPDI ABUXKEHUA C PA3JIUYHBIMU
CKOPOCTAIMM B XKMBOI U HEXKMBOM NpUpOaE, AEUCTBME CUbI TPEHUA B NpMpoae U
TEXHUKE

3.12 | TexHW4YeCKne yCTPOMCTBA: AMHAMOMETP, NOALWMMHUKM

OABNEHMUE TBEPAbIX TE/, YXUAKOCTEW 1 TA30B

4.1 HdasneHne TBepaoro Tesa. Cnocobbl YyMEHbLUIEHUA U YBENMYEHUA AaBNEHUSA

4.2 JasneHue rasa. 3aBUCMMOCTb AaBJ/IEHUS rasa oT obbema, TemnepaTypbl

4.3 MNepenaya AasaeHUA TBEPAbIMM TETAMU, XKUAKOCTAMM U razamm. 3aKoH lMacKkans.
MHeBMaTUYECKNE MALLNHDI

4.4 3aBMCMMOCTb AaBJIEHUA XUAKOCTU OT rNyOuHbIl. TMapocTaTUyeckuii napagokc.
Coobuiatolmecs cocyabl. F'napasamyeckme mexaHnM3mbl

4.5 Atmocdepa 3emam u atmocdepHoe paaBneHue. [IpUUMHBI  CyLLEeCTBOBaHUA
BO3AywWHON 060104KM 3eman. OnbiT Toppuyennn. 3aBUCMMOCTb aTMOCPEpPHOro
[aB/IeEHMA OT BbICOTbl HA4 yPOBHEM MOpPA

4.6 N3mepeHne atmochepHoro aasneHus. Mpubopbl Ans namepeHus
aTMmochepHOro gaBneHus

4.7 JelctBne *UAKOCTU M ra3a Ha NOrpyX¥eHHoe B HWUX Teno. BbiTanKkuMBatowan
(apxumepnoBa) cnna. 3akoH Apxnumeaa

4.8 MNnasaHue Ten. BosgyxonnasaHue

49 MpakTuyeckue paboTbi:

NccnepoBaHMe 3aBMCMMOCTM Beca Tena B BoZe OT obbema MOrpy)KeHHoW B
MOKOCTb YacTu Tena.

OnpeaeneHve BbITaKNBAIOLLEN CUNbI, AEUCTBYIOWEN Ha TeNo, NOrpy*KeHHoe B
KUAKOCTb.

MpoBepKa HE3aBMCMMOCTU BbITA/IKMBAIOLLEN CWUAbl, OENCTBYOWEN Ha Teno B
MOKOCTK, OT Macchbl Tena.

OnbITbl, AEMOHCTPUPYIOLLNE 3aBUCUMOCTb BbITa/IKUBAIOLLEN CU/IbI, AENCTBYIOLLEN
Ha TeNo B KUAKOCTU, OT 06bemMa MOrpyKEHHON B KMAKOCTb 4YacTU Tesna U OT
NAOTHOCTU }KNAKOCTU.

KoHCTpynpoBaHMe apeomeTpa AN KOHCTPYMPOBaHME NI0AKU U onpeaeneHue ee
rpy3onoabemHoOCTM




4.10 |®Pu3nyeckue ABNeHUA B Npupoae: BANAHUE aTMOCPEPHOro AaB/ieHMA Ha
YKMBOM OpPraHn3m, nnasaHue pblb
4.11 |TexHu4YecKMe ycTpoMcCTBa: coobliarolmecs cocyabl, YCTPOMCTBO BOAOMNPOBOAA,
r'MApPaBANYECKMI nNpecc, MaHoMeTp, bapomeTp, BbiICOTOMEpP, NMOPLLUHEBON HAcoC,
apeomeTp
5 |PABOTA, MOLWHOCTb, SHEPTMA
5.1 MexaHu4yecKas paboTa
5.2 MexaHnyecKaa MOWHOCTb
53 MpocTble mexaHU3Mbl: pblyar, 610K, HaK/IOHHAs NAOCKOCTb. MpaBuio paBHOBECUSA
pblyara
5.4 MprMmeHeHWe NpaBuaa paBHOBECUA pblyara K 610Ky
5.5 "3onoTtoe npasunno" mexaHukun. KoapdbumumeHT nonesHoro AencTBUS MeXaHU3MOB.
MpocTble MexaHn3Mbl B ObITY U TEXHUKE
5.6 MoTeHuManbHan s3HEPrMKN Tena, NOAHATOrO Hag, 3emnen
5.7 KnHeTnyecKkan aHeprua
5.8 MonHaa mexaHU4YecKas aHeprua. 3aKOH U3MEHEHMA N COXPAHEHUA MeXaHUYEeCKOM
sSHeprum
5.9 MpakTuyeckue paboTbl:
OnpegenerHne paboTbl cunbl TPEHMA MNPUM PAaBHOMEPHOM ABUMKEHUM Tena
No ropM3oHTaIbHOM NOBEPXHOCTY.
NccnepoBaHme ycnoBuiA paBHOBECUSA pblYara.
N3mepeHune KM HaKNOHHOM NAOCKOCTW.
MN3yyeHne 3aKOHa COXpaHeHMA MeXaHUYeCKOM 3Heprum
5.10 | dusmyeckme ABNEHMA B NPUPOLE: pblvaru B Tesle YesioBeKa
5.11 |TexHuYeckne YCTPOMCTBA: pblyar, MOABUMNKHbIA U HEMOABUMNKHbLIN  610KM,
HAK/JIOHHAA NJIOCKOCTb, MPOCTble MeXaHM3Mbl B ObITy
[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOEHUSI OCHOBHOM
o0pa3oBaTenpHOM nMporpaMmsl (8 Kirace)
Koa MpoBepaemble NnpegMeTHble pe3ynbTaTbl OCBOEHMA OCHOBHOM 06pa3oBaTeibHOM
nposepse nporpammbl OCHOBHOro obuiero obpasoBaHua
M Oro
pesynbTaTta
1.1 MCN0/1Ib30BaTb NOHATUA
1.2 pasnnyaTb ABAEHMA MO OMUCAHMUIO UX XapPaKTEpHbIX CBOMCTB M Ha OCHOBE OMbITOB,

AEMOHCTPUpPYOWMX AaHHOE GU3MYECKOe ABNEHNE
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pacrno3HaBaTb NPOSBAEHME U3YYEHHbIX QU3UUYECKUX ABIEHUI B OKPYKaOLWEM MUPE, B
TOM yucne pU3NYeCcKne ABNEHUA B NPUPOLE, NPU STOM NEPeBOAUTb MPAKTUYECKYIO
3afla4yy B y4yebHylo, BbIAENATb CyL,EeCTBEHHble CBOWMCTBA (MPM3HAKKM) PU3MYECKUX

AB/IEHUM

14

ONnCbIBaTb M3yYeHHbIe CBOICTBA TeNl U PU3NYECKUE ABNEHUA, NCNO/b3yA dU3NYecKne
BE/IMYMHbI, MPU ONUCAaHUKN NPABUIbHO TPAKTOBATb PUINUYECKMUI CMbICT NCNONb3YEMBbIX
BE/IMYMH, O0DO3HaAYEHUA U eAnHUUbl GUBUYECKUX BEANYUH, HaxoauTb dopmyibl,
CBS3blBAOWINE AAHHYIO OU3NYECKYHO BEAMUYMHY C APYIMMW BenYMHaMK, CTPOUTb
rpaduKmn N3y4eHHbIX 3aBUCUMOCTEN PU3MUYECKUX BENNYNH

1.5

XapaKTepu3oBaTb CBOWCTBA Ten, (U3MYECKMEe ABNEHUS WM MNPOLLECCbl, MCNONb3yS
M3y4eHHbIE 3aKOHbI, NPW 3TOM AaBaTb C/IOBECHYIO GOPMYINPOBKY 3aKOHA M 3aMMCbiBaTb
€ro MaTemaTU4YecKoe BblpakeHue

1.6

06bACHATL dM3MYeCcKMe npoueccbl U CBOWCTBA Ten, B TOM UYUC/IE U B KOHTEKCTe
CUTyauUi  NPAKTUKO-OPUEHTUPOBAHHOINO  XapaKTepa:  BblABAATb  MPUYMHHO-
CNeACTBEHHbIE CBA3N, CTPOUTb 06 bACHEHME M3 1 - 2 TOFMYECKMX LWArOB C NoMoLbto 1 -
2 VM3y4YeHHbIX CBOMCTBA OUBUYECKUX ABAEHWUNA, PUMYECKUX 3aKOHA WU
3aKOHOMEPHOCTH

1.7

pelwaTtb pacyeTHble 3afaynm B 2 - 3 OeWCTBMA, UCMNONb3ys 3aKOHbl U Gopmybl,
cBA3blBaloWMe GU3MYECKME BENMYMHBI: Ha OCHOBE aHa/ivM3a YCI0BMS 3a4auu
3anuncbiBaTb KPaTKoe yC/0BUE, BbIABNAATb HEAOCTATOK AAHHbIX ANA PelleHua 3a4auun,
BbIOMPATb 3aKOHbI U GOpPMY/ibl, HEOBXOANMbIE ANS ee pelleHus, NPOBOAMUTb pacyeTbl
M CPaBHMBATb NONyYEeHHOE 3HaYeHne GpU3MYeCcKon BEIMUYNHDI C U3BECTHbIMMN AAHHbIMMU

1.8

pacrnosHaBaTb NpPob6/sembl, KOTOpPble MOMKHO peLlunTb Mpu NOMOLWM GUINYECKUX
MeTOA0B, MCNONb3ys ONWCaHWe  WCCAeAOBaHWA, BblAeNATb  Nposepsemoe
npeanosioXeHue, oueHMBaTb NPaBMALHOCTb MOPAAKA MPOBEAEHUA WUCCNeA0BaHMS,
[lenatb BbiIBOAbI

19

NpPOBOANTb ONbITbl MO HabAAeHUIO GUIMYECKMX ABAEHUIN AN GU3NYECKUX CBOMCTB
Ten: ¢opmynvMpoBaTb NpoBepsAemMble MNPeANoONOXKEeHUsA, cobupaTb YCTAHOBKY W3
npeanoXeHHOro 060pyA0BaHMA, ONUCLIBATb XO4 ONbITa U GOPMYIMPOBATb BbIBOAbI

1.10

BbINOJIHATL NPAMbIE U3MEPEHMA C UCNO/Ib30BAHMEM aHANOTOBbIX NPMBOPOB M AATYNKOB
dM3NYECKMX BEANYMH, CPABHWUBATb pPe3y/bTaTbl M3MEPEHUA C YYEeTOM 3aaHHOM
abCcoNOTHOM NOrpeLHOCTH

1.11

NpPOBOAUTb MUCC/eA0BaHNE 3aBUCMMOCTM OAHON GU3NYECKOM BENMYUHBI OT APYrom ¢
MCMONb30BaHMEM TMPAMbIX M3MEPEHUI: MNAaHMPOBATb MCCAeAoBaHWME, cobupaTb
YCTAaHOBKY W BbINONHATb U3MEpPeHUA, creaya NpeasioxXeHHOMY niaHy, puKcposaTb
pe3ynbTaTbl NONY4YEHHOM 3aBUCUMOCTU B BUAE Tabauw, n rpadmKos, aenaTb BbIBOAbI MO
pe3ynbTaTaM UCCNef0BaHMA

1.12

NPOBOAMUTbL KOCBEHHbIE M3MEPEHUA GU3NYECKMX BEIMUYUH: MNAHUPOBATL U3MEPEHUA,
cobupaTb 3KCMEePUMEHTANIbHYIO YCTAHOBKY, Cleays NPeaNoXEeHHOW MHCTPYKUUK, U
BbIYMCAATb 3HAYEHME BEIUUYMNHDI

1.13

cobnogatb npasBuia TEXHUKM GesonacHOCTM npu  paboTe ¢
NabopaTopHbIm 060pya0BaHMEM




1.14

XapaKTepn3oBaTb MNPUHUMMbI  AENCTBMA U3YYEHHbIX MNPUOOPOB U  TEXHUUYECKUX
YCTPOMCTB C OMOPOM Ha UX OMUCAHUSA, UCMOb3yA 3HAHUA O CBOMCTBAX PU3MYECKUX
ABSIEHNI U Heobxoanmble GU3NYECKME 3aKOHOMEPHOCTH

1.15

pacno3HaBaTb MNPOCTble TEXHWYECKME YCTPOMCTBA M U3MepuUTeNbHble NpMbopbl Mo
CXeMaM WM CXeMaTUYHbIM PUCYHKAM, COCTaB/ATb CXEMbl 3/IEKTPUYECKUX Lenen ¢
nocnefoBaTe/IbHbIM 1 NapanieibHbiM COeAUHEHMEM 3/1IEMEHTOB, Pa3/inyan YCI0BHblEe
0603HaYEHMA 31EMEHTOB 3/IEKTPUYECKMX Lienen

1.16

npMBOAMUTL NPUMeEpPbl  (HaxoaAuTb WHPOPMAUMIO O nNpUMepax) MNPaKTUYEeCKoro
NCNO/Nb30BaHNA (PU3MYECKMX 3HAHWI B MOBCEAHEBHOM W3HM AnA obecnedyeHus
6esonacHocTM npu obpaweHun ¢ nNpubopamm M TEXHUYECKMMWU YCTPOMCTBAMM,
COXpPAHEHWs 340pOBbA W COONIOAEHWA HOPM 3KONOTMYECKOro NOBeAEeHWUs B
OKpYyrKalollen cpeae

1.17

OCYLLECTBAATb MOUCK UHPOPMaLMK PU3MYECKOrO copepkaHma B ceTu NHTepHeT, Ha
OCHOBE WMMELWMXCA 3HAHUIN U MyTEM CPABHEHMA AOMOJHUTENbHbLIX WMCTOYHWKOB
BbIAENATD MHPOPMALMIO, KOTOPAsA ABAAETCA NPOTUBOPEUMBOM WUAM MOXKET ObiTb
Hef0CTOBEpPHOM

1.18

MCNONb30BaTb NPW BbIMOAHEHMM Y4EBHbIX 334aHMI HAayYHO-MONYAAPHYIO ANTEPATYPY
dUn3nYecKoro cogeprkaHma, CNpaBoYHblie MaTepuassbl, pecypcbl CeTU MHTepHeT; BnaseTb
npMemMamu KOHCNEKTUPOBAHMA TeKcTa, npeobpasoBaHuAa MHOOPMALUKM U3 OLHOM
3HaAKOBOM CUCTEMbI B APYryHO

1.19

co34aBaTb COOGCTBEHHbIE MUCbMEHHbIE U KpaTKME YCTHble coobuleHns, obobuian
MHPOPMALMIO U3 HECKONIbKUX UCTOYHUKOB GM3MUYECKOro CoAep’KaHus, B TOM uucne
nyb/M4HO  NpeacTaBnATb  pPe3y/nbTaTbl  MPOEKTHOW  UAM  UCCNenoBaTe/IbCKOM
NEeATeNbHOCTM, NPU 3TOM FPaMOTHO MUCMOJIb30BaTb U3YHYEHHbIN NOHATUIAHbLIA annapat
Kypca ¢pU3nNKKM, CONPOBOKAATb BbICTYMN/IEHNE Npe3eHTauuen

1.20

NPWY BbINONHEHMM Y4YebHbIX MPOEKTOB M WUCCNeAO0BaHWM (GU3MYECKMX MPOLLeccoB
pacnpeaensatb 0683aHHOCTU B rpynne B COOTBETCTBMW C NOCTaB/JEHHbIMWU 334a4amu,
CNeanTb 3a BbINOJNHEHWEM MaHa AEeWCTBUIA U KOPPEKTMPOBaTb €ro, aAeKBaTHO
oueHMBaTb COBCTBEHHbIM BKAag B  AEATENbHOCTb  FPynnbl,  BbICTPaMBaTb
KOMMYHMKaTUBHOE B3aMMOAENCTBME, MPOABAAA TOTOBHOCTb pa3peLlaTb KOHGAUKTbI

IIpoBepsiembIe dj1eMeHTHI cofiep:kanus (8 Kiacce)

Kog,

pasge
na

Kog,
3/1eMeHT
a

MpoBepsiemMble 31eMeHTbl COAepPKaHMSA

TEMNJ10BbIE ABJIEHUA

6.1 OCHOBHbIE  MOJIOKEHUSI  MONEKY/IAPHO-KMHETUYECKON  TEOPUM  CTPOEHMUA
BewlecTea. Macca n pasmepbl monekyn. OnbiTebl, NOATBEPKAAOLLME OCHOBHbIE
NONOXKEHNA MONEKYNAPHO-KMHETUYECKOM TEOPUN

6.2 Moaenn TBepAoOro, XWMAKOrO M ra3oobpasHOro COCTOSHUM  BellecTBa.
Kpuctannunyeckue n amopdHble Tena

6.3 O6bsAicHeHMe CBOMCTB ra3oBs, KUAKOCTEM U TBePAbIX TeN Ha OCHOBE NONOMKEHUM




MOﬂeKyﬂﬂpHO-KMHeTW—IeCKOVI TEOPUU

6.4 CmaumBaHume 1 KanunnapHbole ABNEHUA

6.5 TennoBoe pacwmnpeHne n cxkatme

6.6 Temnepatypa. CBA3b TemnepaTypbl CO CKOPOCTbIO TEMNAOBOIO ABUMKEHUA YACTUL,

6.7 BHyTpeHHAA sHeprna.  Cnocobobl N3MEHEHUs  BHYTPEHHEW  3Hepruu:
Tenaonepeaaya u coseplieHme paboTbl

6.8 Buabl Tennonepenayn: TennonpoBoAHOCTb, KOHBEKLMA, U3nydyeHme

6.9 Konnuectso TennoTbl. YaenbHaa TenaoeMKoCTb BelecTsa

6.10 |TennoobmeH 1 TennoBoe paBHoBecue. YpaBHeHMe TenaoBoro 6anaHca

6.11 |lMnasneHne n oTBepaeBaHME KPUCTAaANMYECKUX BelwecTs. YaenbHasa TenaoTa
naaBneHus

6.12 |Mapoobpa3oBaHue U KoHAeHcauma. Ncnapenue. KuneHue. YgenbHaa Tennota
napoobpa3oBaHMA. 3aBUCMMOCTb TemnepaTypbl KMMNeHWA OT aTmochepHoro
OaBneHuns

6.13 BnaXKHOCTb BO34yXxa

6.14 | dHeprua Tonauea. YaenobHana TenaoTa cropaHma

6.15 |MpuHumnbl paboTtbl TennoBbix Asurateneit KMJ[ Tennosoro Asuratens.
Tennosble ABUraTeNM U 3aLLMTA OKPYKAKOLWLEN cpesbl

6.16 |3aKOH coXpaHeHMA N NpeBpaLLeHNA SHEePrnm B TENNOBbLIX NpoLeccax

6.17 | MpakTuyeckue paboTtbl:

OnbITbl N0 06HaAPYKEHUIO AEUCTBUA CUT MOIEKYNAPHOIO NPUTAKEHUA.

OnbITbl NO BbIPALMBAHWUIO KPUCTANNOB NOBAPEHHOM CONMM UM Caxapa.

OnbITbl N0 HAbNOAEHMIO TENIOBOIO PACUMPEHMA FA30B, KUAKOCTEN N TBEPADIX
Ten.

OnpepeneHve aaBneHuaA Bo3ayxa B 6annoHe wnpuua.

OnbITbl, AEMOHCTPUPYHOLLME 3aBUCUMOCTb AaBNEHUA BO34yXa OT ero obbema m
HarpeBaHMA NN OXNAXKAEHUA.

MposepKa rmMnoTesbl IMHENHON 3aBUCMMOCTU OJ/IMHbI CTONOUKA XKUAKOCTU B
TEepMOMETPMYECKON TPyOKe OT TemnepaTypbl.

HabniogeHne UW3MeHeHWs BHYTPEHHEM 3HeprMnm Tena B pesynbTaTe
Tensonepeayn u paboTbl BHELLIHUX CU.

NccnepoBaHue aBneHUAa TensioobmeHa nNpu CMeLMBaHUU XONO4HOU U
ropsyeu Boapl.

OnpegeneHve KonmMyecTsa TeNNOTbl, NOJY4EHHOTO BOAOW Npu TenaoobmeHe c
HarpeTbiM MeTa/lINYECKUM LUANHLPOM.

OnpegeneHve yaenbHOW TENNOEMKOCTU BellecTBa. MccnepoBaHue npouecca
ncnapenums.

OnpegeneHve OTHOCUTENbHOM BNAXKHOCTU BO34yXa.




OnpeaeneHne yaenbHoOM TeNA0Tbl NAABAEHNUS NbAa

6.18 | dusnyeckme ABNAEHMA B NPUPOLE: MOBEPXHOCTHOE HATAXKEHUE M KAaNUANAPHbIE
ABNEHMA B NpUpoae, KpUCTaaaol B npupoae, nsnydyeHmne ConHua, samepsaHume
BOAOEMOB, MOPCKMe bpu3bl; 06pa3oBaHMe pochl, TYMaHa, MHes, CHera

6.19 | TexHU4eckne ycTpOMCTBA: KanuaAapbl, NPUMEpPbI MCNONb30BaHUS KPUCTA//IOB,
KUAKOCTHbIA TEPMOMETP, AaT4MK TeMMepaTypbl, TEPMOC, CUCTEMA OTOMNIEHMUA
OO0MOB, TMIPOMETPbI, NCUXPOMETP, NapoBasa TypbMHa, ABUraTeNlb BHYTPEHHErO
cropaHmsa

SNEKTPUYECKUE U MATHUTHbIE ABJIEHUNA

7.1 dneKTpusauma ten. [lga poaa aneKkTpuyeckmx 3apasos

7.2 B3amopencrtene 3apsaKeHHbIXx Ten. 3akoH KynoHa (3aBMCMMOCTb  CUAbI
B3aMMOAENCTBMA 3apAKEHHDbIX TE/1 OT BE/IMUYUHDBI 3apPAL0B U PACCTOAHMUA MEXKAY
Tenamm)

7.3 dnekTpuyeckoe nose. HanpaXeHHOCTb 3/eKTpuyeckoro nona. [llpuHumn
CynepnosuLmMmn 3NeKTpUYecKknx nonemn (Ha Ka4ecTBEHHOM YPOBHE)

7.4 Hocutenn anekTpuyeckux 3apanoB. INeMeHTapHbIN 3N1EeKTPUYECKMA 3apaa.
CtpoeHue aToma. NpoBOAHNKN N ANINEKTPUKMU

7.5 3aKOH COXpaHeHUA INEeKTPUYECKOro 3apaaa

7.6 DNEeKTPUYECKUI  TOK. YCNOBMA  CYLLECTBOBAHWA  3/IEKTPUYECKOTO  TOKa.
MCTOYHMKM NOCTOAHHOIO TOKA

7.7 [enctBMA  3N1EKTPUYECKOro TOKa (TensoBoe, XMMWYECKOE, MarHUTHOE).

INEKTPUYECKMI TOK B KUAKOCTAX U rasax




7.8

dneKTpuyeckas uenb. Cnna ToKa. dNeKTpuyeckoe HanpaxeHue

7.9 ConpoTtmsneHne NpoBOAHUKA. YAeNbHOE CONPOTMBIEHNE BELWECTBA

7.10 |3akoH Oma 4na yvacTKa uenu

7.11 |lMocneposatenbHOe M NapannenbHoe coeanHeHne NPOBOAHUKOB

7.12 | PaboTa M MOLWHOCTb 3/IEKTPMUYECKOTO TOKA. 3aKOoH [xKoyns-JleHua

7.13 | dneKkTpUYECKME LLenu 1 NoTpedbuTenn 3NIeKTPUYECKON sHeprum B 6bITy. KopoTKoe
3aMblKaHMe

7.14 | [NocTosiHHbIE MarHUTbI. B3anmogeiicTene NocToAHHbIX MarHUTOB

7.15 MarHutHoe none. MarHuTHoe nosne 3eM/iIM 1 ero 3HayYeHue ANA XN3Hu Ha 3emsie

7.16 |OnbiT 3Opctega. MarHutHoe none  3/1EKTPUYECKOro  TOKa.

MNprvMmeHeHWe 3INeKTPOMArHMTOB B TEXHUKE

7.17 | [OdelictBME MArHMTHOrO MNONA Ha MPOBOAHWK C TOKOM. IDNeKTpoasuraTtesb
MOCTOSIHHOIrO TOKa. Mcnonb3oBaHMe 3ieKTpoaBUraTenem B  TEXHUYECKMX
YCTPOMCTBAX W Ha TPAHcNopTe

7.18 | OnbiTol Papagen. ABneHNE 3NEKTPOMArHUTHOM MHAYKUMW. MpaBunno JleHua

7.19 |DneKTporeHepatop. Cnocobbl nosyyeHusa 3NEeKTPUYECKON 3Hepruu.
INeKTPOCTaHUMN Ha BO30OHOBAAEMbIX UCTOYHUKAX SHEPTUN

7.20 |NpakTtnyeckune paboTbl:

OnbiTbl N0 HabnAeHWUIO  3NEeKTpM3aUMKM  Ten  UHAYKUMERn U1 npu




COMNPUKOCHOBEHUM.

NccnepoBaHme AeNCTBUA 3NEKTPUYECKOTO NONA Ha MPOBOAHUKM U AUINEKTPUKN.
CbopkKa 1 npoBepKa paboTbl 3/IEKTPUYECKON Lenu NOCTOAHHOIO TOKa.
N3mepeHune 1 peryamposaHue cubl TOKA.

N3mepeHne 1 peryInpoBaHme HanpsaKeHus.

NccnepgoBaHMe 3aBUCMMOCTM  CUMAbl  TOKA, WAYWEro 4epe3 pesuctop, OT
CONPOTUB/IEHMA PE3UCTOPA M HAMNPAXKEHMA Ha pe3ncTope.

OnbITbl, 4EMOHCTPUPYHOLME 3aBUCMMOCTb I/IEKTPUYECKOTO COMPOTUBAEHMUSA
NPOBOAHMKA OT €ro AJIMHbI, NN0LWAAN NONEPEYHOro CeYeHNa U maTepumana.
MpoBepKa NpaBuIa CAOKEHNA HANPSAXKEHMUI NPU NOCNeA0BaTEIbHOM
coeaMHEHUN ABYX PE3UCTOPOB.

MpoBepKa NpaBuaa gNsa CUbl TOKA NPU NapannesbHOM COeANHEeHUMU
pe3nctopos. OnpegeneHne paboTbl 3INEKTPUYECKOTO TOKa, NAYLLEro Yyepes
pesuncrop.

OnpeaeneHne MOLLHOCTU 3N1EKTPUYECKOro TOKa, BblAENAEMOM Ha pe3ncTope.
NccnepoBaHMe 3aBUCMMOCTM CUAbI TOKA, MAYLWEro 4Yepes3 NamMmnoyky, oT
HanpAXeHWs Ha Hel.

OnpegeneHuve KMNJM HarpesaTens.

NccnepoBaHMe MarHMTHOIO B3aMMOAeNCTBUA NOCTOAHHbIX MarHUTOB.

M3yyeHne MarHUTHOro Nons NOCTOAHHbIX MarHUMTOB NPU UX ob6begUMHEHUU U
pasgeneHuun.

NccnepoBaHue AeiCTBMA 3N1EeKTPUYECKOTO TOKA Ha MarHUTHYHO CTPEIKY.

OnbITbl, 4EMOHCTPUPYHOLLME 3aBUCMMOCTb CU/Ibl B3aMMOAEMNCTBMA KATYLUKKU C
TOKOM M MarHuTa OT CM/Ibl TOKA M HanpaB/eHMA TOKA B KaTyLLUKe.

MN3yyeHne fencTBMA MarHUTHOrO NOAA HA NMPOBOAHUK C TOKOM.
KoHcTpynpoBaHue 1 nsydyeHune paboTbl aneKTpoasuraTens.

N3mepeHune KM/ anekTpoaBuratesibHOM yCTaHOBKM.

OnbITbl MO WUCCNEOO0BAHUID  ABNEHUA  3NEKTPOMArHUTHOM  MHAYKUUM:
nccnefoBaHMe N3MEHEHMN 3HAYEHMA U HanpaBAeHUA MHAYKLMOHHOTO TOKA

7.21

dusnyeckme aBneHUA B NPUPOLE: INEKTPUYECKME ABNEHUs B aTmocoepe,
3/1EKTPUYECTBO KMBbIX OPraHM3MOB, MarHMTHoe nose 3emnu, gpeind Nonaocos,
PO/Ib MarHUTHOIO NOASA ANA XU3HWU Ha 3emAe, NONSPHOE CUAHWNE

7.22

TexHUYeckne YCTPOMCTBA: 3INEKTPOCKOMN, amMnepmeTp, BOJIbTMETP, pPeocTaT,
CYETYMK  3INEKTPUYECKOW  IHEepPruun,  3N1eKTPOOCBETUTENIbHble  NPMBOpBI,
HarpeBaTe/ibHble aneKTponpubopbl (npumepst), 3NeKTpUYeCcKune
NPenoXpaHUTeNN, 3SNEKTPOMArHUT, 3NeKTpoABUraTesb MNOCTOAHHOrO TOKa,
reHepaTop NOCTOAHHOTO TOKA

IIpoBepsiembie TpeOOBaHMsI K pPe3y/JIbTATAM OCBOCHHMS OCHOBHOM

o0pa3oBaTesbHOI MporpamMmal (9 kiacc)

Kog MpoBepaembie NpeagMeTHble pe3ynbTaTbl OCBOEHUA OCHOBHOM 06pa3oBaTeibHOM
nposepse Nporpammbl OCHOBHOTrO obuero o6pasoBaHua
M Oro
pesynbTaTta
1.1 MCN0/1b30BaTb U3y4YeHHble NOHATHUA
1.2 pa3nnyaTb ABNEHUA MO OMUCAHUIO MX XapPaKTEPHbIX CBOMCTB M HAa OCHOBE OMbITOB,
AEMOHCTPUPYIOLWNX AaHHOe dM3MYecKoe ABNeHne




13

pPacno3HaBaTb NPOABAEHUNE N3YHYEHHDbIX (bM3W-IeCKMX ABJNIEHUI B OKpyXawuwem Mmunpe, B

TOM uncne puU3MYeckne ABJAEHUA B NPUPOAE, NPU 3TOM NEpPeBOAUTb NMPAKTUYECKYHO
3a4a4y B Yy4ebHylo, BblAeNATb CYLLECTBEHHble CBOMCTBA (Npu3HaKK) GU3MYECKUX
ABNIEHUI

14

OMNMCbIBATb U3yYEHHbIe CBOMCTBA TeN U GU3NYECKME ABNEHUA, UCMONb3YS dU3NYECKUe
BE/IMYMHbI, NPU ONUCAHMM NPABUIBHO TPAKTOBATb GUINYECKMIA CMbICT MCNOb3YEMbIX
BE/NMYMH, ODOO3HAYeHUs U eauHULbl GU3MYECKUX BENUYMH, HaxoguTb GopMysbl,
CBA3bIBAlOLLME [AHHYI OU3MYECKYID BEIMMMHY C APYIrMMW BENMYMHAMM, CTPOUTb
rpaduKmn M3yyeHHbIX 3aBUCMMOCTEN GU3NYECKUX BEINYMNH

1.5

XapaKTepu3oBaTb CBOWCTBA Ten, (M3MYECKME ABNEHUS WM MPOLLECCbl, MCNONb3yS
M3yYeHHble 3aKOHbI, NPU 3TOM AaBaTb C/I0OBECHYHO GOPMYINPOBKY 3aKOHA M 3aNMnCbIBaTb
€ro MaTemaTU4YecKoe BblpakeHue

1.6

06bACHATL dM3MYeCcKMe npoueccbl U CBOWCTBA Ten, B TOM UYUC/IE U B KOHTEKCTe
CUTyauUi  NPAKTUKO-OPUEHTUPOBAHHOINO  XapaKTepa:  BblABAATb  MPUYMHHO-
CNeACTBEHHbIE CBA3N, CTPOUTb 06BACHEHME U3 2 - 3 IOFUYECKMX LLAFOB C NOMOLLbIO 2 -
3  uM3y4YeHHbIX CBOMCTBA OUBUYECKUX ABAEHWUINA, PUIMYECKMX 3aKOHA WU
3aKOHOMEPHOCTH

1.7

pelwaTb pacyeTHble 334a4M (ONUpatoLWwMeca Ha cMcTeMy U3 2 - 3 ypaBHEHWI), UCNO/b3YA
3aKOHbl U GOpPMyNbl, CBA3bIBalOWME PUINYECKME BEIMYMHDLI: HA OCHOBE aHaAU3a
YyCNoBMA 334auyM 3anucbiBaTb KPaTKOE YC/0BME, BbIABAATb HepocCTalowme Wau
n36bITOYHbIE AAHHbIE, BbIOMPATb 3aKOHbI U GOPMY/bl, HEOOXOAMMbIE ANA PELLEHUS,
NpoBOAUTL pacyeTbl W OLEHMBATb PEASIUCTUYHOCTb MOJIYYEHHOrO 3HAYeHUA
dU3NYEeCKOoM BENNYNHDI

1.8

pacno3HaBaTb NpPo6/aeMbl, KOTOPblE MOMKHO peLluTb MNpu Nomowmn GU3NYECKnUxX
MeTo40B, MWCNOAb3ys  OMNUCaHWe  UCCNefoBaHWA, BbIAENATb  MpoBepAemoe
npeanonoXeHne, OUEHWBATb MPaBWUIbHOCTL MOPAAKa MPOBEAEHUA WUCCAeAO0BaHMS,
[ilenaTb BblBOAbl, UHTEPMPETUPOBATL Pe3ynbTaTbl HABAOAEHUIA U ONbITOB

1.9

NPOBOANTb OMbIThbl MO HabMAEHNIO GUIMYECKUX ABNEHNN AN GUBNYECKUX CBOMCTB
TeN: CaMoCToATeNbHO cObMpaTb YCTAaHOBKY M3 M3ObITOYHOro Habopa obopyaoBaHUA,
OMNMCbIBaTb X0, OMbITa U ero pe3ynbTaTtbl, GOPMY/IMPOBATb BbIBOAbI

1.10

NPoBOAUTb NPU HEOBXOAMMOCTM CEpPUID MPAMbIX U3MEPEHUN, onpeaenssa cpeaHee
3HaYeHNE U3MepPAEMON BennuuHbl (POKycHoe paccTtosHue cobuparouleir NMH3bI),
obocHoBbIBaTb BbIbOP cnocoba nsmepeHuna (MsmeputenbHoro npnbopa)

111

NpPoBOAUTbL UCCNeA0BaHUE 3aBUCUMMOCTEN GU3UYECKUX BEIMYMH C MUCMO/b30BAHMEM
NPAMbIX M3MEPEHUM: MNNAHMPOBATb MUCCef0BaHME, CaMoCToATeNbHO cobupaTb
YCTaHOBKY, PUKCMPOBATb pe3ynbTaTbl NONYYEHHON 3aBUCUMOCTU GU3NYECKMX BENNYUH
B BMAe Tabamu 1 rpadmKoB, Aenatb BbIBOAbI MO pe3ynbTaTaM UCCAeA0BaHMA

1.12

NPOBOAMUTbL KOCBEHHbIE M3MEPEHUA GU3NYECKMX BEIMUYUH: MNAHUPOBATL U3MEPEHUA,
cobupaTb IKCMEPUMEHTANIbHYIO YCTAHOBKY W  BbIMOMHATD M3MEPEHMUA, Ceays
NPeANOXEHHON WHCTPYKLUMW, BbIYUCAATb 3HAYEHWE BEMYMHbI U aHANU3MPOBaTb
NoJlyYeHHble Pe3ynbTaTbl C Y4ETOM 3aaHHOM NOrPELUHOCTU U3MEPEHU




1.13

cobntogatb npaBuaa  TexHUKM besonacHocTM npu  paboTe ¢
nabopatopHbiM 060pya0BaHNEM

1.14

pa3nn4yaTtb OCHOBHble MPU3HAKU U3YYEHHbIX ¢M3VI‘-I€CKMX MOAGI’IEVIZ MaTepuaibHanA

TOYKa, abcontoTHO TBEPLOOE TENo, TOYEYHbIA MCTOUYHUK cBeTa, Nny4d, TOHKaA /NH3a,
NnAaHeTapHaAa moaesib atoma, HYK/1I0HHaA Mmo4e/ib aTOMHOTO A4pa

1.15

XapaKTepn3oBaTb NPUMHUMMbI  AENCTBMA U3YYEHHbIX MNPUOOPOB U  TEXHUYECKUX
YCTPOMCTB C OMOPOM Ha UX OMUCAHWUA, UCMO/b3YA 3HAHUA O CBOMCTBAX GU3UYECKUX
ABSIEHNI U Heobxoanmble GU3NYECKME 3aKOHOMEPHOCTH

1.16

NCNONb30BaTb CXEMbl M CXEMATUUHbIE PUCYHKU M3YUYEHHbIX TEXHUYECKUX YCTPOWMCTB,
N3MepUTENbHbIX NPUBOPOB N TEXHOJIOTMYECKUX MPOLLECCOB NPU pPeLeHnn yyebHo-
NPaKTUYECKUX 3a4a4, ONTUYECKME CXEMbI AR NOCTPOEHMA N306pParKeHUN B NJIOCKOM
3epKasne U cobmpatoLen nH3e

1.17

npuMBOAUTL NpUMepbl (HaxoguTb MHOOPMAUMIO O nNpuMepax) MNPaKTUYECKOro
MCNONb30BaHUA PU3MYECKMX 3HAHMI B MOBCEOHEBHOW XW3HM ana obecneyeHus
6e3onacHOCTM nNpu obpaleHnn ¢ nNpubopamm U TEXHUYECKUMWU YCTPOMCTBAMM,
COXpPaHeHUs 340pOoBbA M COBNOAEHWA HOPM 3KONOTMYECKOro MoBeAeHuUA B
OKpY:KatoLen cpese

1.18

OCYLLECTBNATb MOUCK MHOOPMALMM GUINYECKOTO COAEpXKaHMA B CeTU MHTepHerT,
camocToATeNbHO GOpPMYNMPYA MOMCKOBBLIM 3anpoc, HaxoguTb MNyTU onpeseneHus
[LOCTOBEPHOCTU NOJMYyYEHHON MHOOPMALMM HA OCHOBE WMEIOWMXCA 3HAHUN U
AONONHUTENbHBIX UCTOYHUKOB

1.19

MCNONb30BaTb NPU BbIMNOJHEHUN YYEBHbIX 3a4aHNI HAy4YHO-NONYNAPHYIO AnUTepaTypy
du13nyeckoro cogepkaHma, CNpaBoYHble MaTepuanbl, pecypcbl ceTv MHTepHeT; BnageTb
npuemammu KOHCNEKTUPOBaHMA TeKCTa, npeobpas3oBaHMA WMHPOPMALUM U3 OAHOMU
3HaKOBOW CUCTEMBI B APYIYIO

1.20

co3aBaTb COBCTBEHHbIE MMCbMEHHbIE U YCTHblE CO0bLLEHNA HAa OCHOBE MHPOPMaL MK
M3 HECKO/NIbKMX WMCTOYHWMKOB GU3MYECKOro coAeprKaHua, nybavyHO npeacTaBaATb
pe3ynbTaTbl MPOEKTHOM WAN UCCNEeA0BATENbCKOW AEATENbHOCTU, NPU 3TOM FPAaMOTHO
MCNONb30BaTb WM3YYEHHbIA MOHATUMHBLIA annapaT M3yvyaemoro pasgena OUsUKKM U
COMPOBOXAATb BLICTYMN/JIEHME MpPe3eHTauMel C y4eToM OCOBEHHOCTEN ayaAuTopuuM
CBEPCTHMKOB

1.21

Npu BbINONHEHWUM Y4YebHbIX MNPOEKTOB M WUCCAef0BaHMIN GU3MYECKMX MPOLECCOB
pacnpenensatb 06A3aHHOCTM B rpynne B COOTBETCTBUM C NOCTaBNEHHbIMM 3aZa4aMu,
cneguTb 33 BbINO/MHEHWEM MNJlaHa LEWCTBUI U KOPPEKTUMPOBaTb €ro, afeKBaTHO
OUEeHMBaTb COOCTBEHHbIM BKMah B AEATENbHOCTb  FPynnbl,  BbICTPaMBaTb
KOMMYHWKaTUBHOE B3aUMOZENCTBME, NPOABAAA TOTOBHOCTb pPaspeLlaTb KOHOMKTbI

IIpoBepsiemble d1eMeHTHI coaep:xanus (9 Kiace)

Kopa

€ na

Kog, lNpoBepaemble anemeHTbl cogeprKaHuA
pa3sg | anemeHT

8 | MEXAHMYECKUE ABJIEHNA




8.1

MexaHunuyeckoe asuKeHue. MaTepuanbHasa Touka. Cuctema oTcyeTa

8.2 OTHOCUTENBHOCTb MEXaHUYECKOr0 ABUXKEHMUA

8.3 PaBHOMepHOE NPAMONMHENHOE ABUXKEHUE

8.4 HepaBHOMepHOe NpAMoIMHeNHOe aABuKeHne. CpeaHAA U MTHOBEHHAA CKOPOCTb
Tena Npu HepPaBHOMEPHOM ABUMNKEHUN

8.5 YcKkopeHue. PaBHOYCKOpPEHHOE NPAMOIMHENHOE ABUKEHNE

8.6 CBobopHoe nageHue. OnbiTbl Mannnes

8.7 PaBHOMepHOe ABUXKEHME MO OKpPYXKHocTU. [lepmog M 4yacToTa obpalueHus.
JNInHenHana v yrnosas ckopocTu. LleHTpocTpemuTenbHoe yCKopeHue

8.8 MepBblt 3aKOH HbloToHa

8.9 BTopoii 3akoH HbloTOHa

8.10 | TpeTunit 3aKOH HbloTOHa

8.11 MpuHUMN cynepnosnumu cun

8.12 | Cunaynpyroctu. 3akoH lNyka

8.13 | Cuna TpeHuA: cuna TpeHUA CKONbXKEeHUA, CUia TPEeHUA NOKoA, Apyrve Buabl
TpeHna

8.14 | CunaTaXKecTn 1 3aKOH BCEMUPHOTO TAroTeHMA. YcKopeHue ceoboagHoro nageHuma

8.15 |[dsuxKeHne nnaHeT BOKpyr ConHua. [lepBaA KoOCMWUYECKaA  CKOPOCTb.
HeBecomocTb 1 neperpysKku

8.16 |PaBHOBecMe maTepuanbHOM TOUKKU. ABCOJIIOTHO TBEPAOE TENO

8.17 |PaBHOBecue TBEpAOro Tena C 3aKpenneHHOM OCbto BpaweHuA. MomeHT
cunbl. LleHTp TAXKecTH

8.18 |Wmnynbc Tena. UameHeHmne nmnyabca. MMnynbc cuibl

8.19 |3aKoH coxpaHeHunA nmnynbca

8.20 |PeaKTuBHOE ABUXKEHME

8.21 | MexaHun4yeckan pabota M MOLLHOCTb

8.22 | Pabota cun TaxecTu, ynpyroctu, TpeHus. CBssb 3HEPrMn 1 paboTbl

8.23 MNoTeHUWanbHaa sHeprua Tena, NOAHATOro Hag, NOBEPXHOCTbIO 3emn

8.24 |loTeHUMaNbHAA SIHEPTUA CHKATOM NPYHKMHbI

8.25 | KuHeTnueckas aHeprusa. Teopema 0 KUHETUYECKOW IHEPIUN

8.26 | 3aKOH COXpaHEHUA MEXAHMYECKOM SHEPTUN




8.27

MpaKTnyeckune paboTol:

OnpepaeneHune cpeHEN CKOPOCTU CKONbXKEHUS BPYCKa NN ABUKEHMA LIapUKa
MO HaKJNOHHOM MJIOCKOCTMU.

OnpegeneHne yCKOPEHUS Tena NPy PaBHOYCKOPEHHOM ABUXKEHUN MO
HaKJIOHHOM MJIOCKOCTH.

UccnepoBaHme 3aBUCUMOCTU MYTU OT BPEMEHM

Nnpwu paBHOYCKOPEHHOM ABUXKEHUM 6€3 HaYaIbHOM CKOPOCTH.

MpoBepKa rnMnoTesbl: ecivM Npu PaBHOYCKOPEHHOM ABUMXEHUM 6e3 HayanbHOWM
CKOPOCTU MNYTU OTHOCATCA KaK pPAL HEYeTHbIX Yuces, TO COOTBETCTBYOLLME
NPOMENKYTKN BPEMEHWN OANHAKOBBI.

NccnepoBaHMe 3aBUCMMOCTU CUbl TPEHMA CKOJIbXKEHUA OT CUbl HOPMAJIbHOIO
AaBNeHUA.

OnpeaeneHne KoapdULMEHTA TPEHUA CKOJIbKEHUS.

OnpeaeneHne KeCcTKoCTU MPYKUHbI.

OnpeapeneHve paboTbl CUAbI TPEHUA NPU PAaBHOMEPHOM ABUKEHUU Tena no

rOpM30HTa/IbHOM NOBEPXHOCTW.

OnpeaeneHne paboTbl CUbI YIPYrOCTM NPU NOABEME FPy3a C UCMNOIb30BAHNEM
HEeMoABUXHOIo M NOABUMKHOIO 610K0B

8.28

dunsmyeckne aBneHUA B npupoae: npuamebl U OT/ZIUBbLI, OBUXEHUNE NNAHET
ConHevHoM CnCTtembl, peaktnBHoe BUKEHUE KNBbIX OPraHMU3IMOB

8.29

TexHUYeckne yCcTpoWCTBa: CNUAOMETP, AATYMKU MOJIOXKEHMA, PACCTOAHUA U
YCKOPEHMSA, paKeTbl

MEXAHUYECKME KONNEBAHNA 1 BOJIHbI

9.1 KonebatenbHoe asurkeHne. OCHOBHble XapaKTEPUCTUKM KonebaHuii: nepuog,
yactoTa, amnanTyaa

9.2 MaTemMaTUUYeCKMA U MPYXUHHBbIN MaATHUKK. [peBpalieHMe 3Hepruu npu
KonebaTteNnbHOM ABUNKEHUN

9.3 3aTyxatowme KonebaHua. BoiHyKaAeHHble KonebaHus. PesoHaHc

9.4 MexaHuyeckne BOAHbl. CBOMCTBA MeXaHWYeCKMX BOAH. [lpoaonbHble U
nonepeyHble BOJIHbl. [lAWMHA BOJHbI W CKOPOCTb €e pPacnpoCTpaHeHuA.
MexaHu4ecKkne BOMHbI B TBEPAOM Tene, CeMCMUYEeCKMe BOJHbI

9.5 3BYK. [POMKOCTb 1 BbiCOTa 3BYyKa. OTpaKeHue 3ByKa

9.6 NHOpa3ByK 1 ynbTpas3ByK

9.7 MpakTuyeckue paboTbi:

OnpeaeneHve 4acToTbl U Nepuoaa KosnebaHn maTeMaTUYECKOro ManTHUKA.
OnpeaeneHue 4acToTbl U Nepunoaa KonebaHUM NPYyKMHHOTO MAATHUKA
MccnepoBaHWe 3aBUCMMOCTM Neproaa KonebaHuii NoABELWEHHOMO K HUTK rpy3a
OT A/INHbI HATW.

MccnepoBaHWe 3aBUCMMOCTM Nepuoga KosebaHuit NPyKMHHOFO MasTHUKA OT
Macchbl rpysa.

MpoBepKa HE3aBUCMMOCTM NepMoaa KonebaHui rpysa, NoABELWEHHONO K HATH, OT
Maccbl rpy3a M YKEeCTKOCTM NpPYXKWHbl. M3mepeHue yckopeHua cBoboaHOro
nageHus




9.8 ®dusmyeckne ABNeHMA B NpUpPOAe: BOCMPUATME  3BYKOB  YKMBOTHbLIMMU,
3emMIeTpACEeHNe, CeMCMUYECKMe BOHbI, LlyHaMM, 3X0
9.9 TexHUYecKne yCTPOMCTBA: 3XONOT, MCNONb30BaHWE YNbTPA3ByKa B ObiTy M

TEXHUKE

10 |9IEKTPOMATHUTHOE NOJE N SNEKTPOMAIHUTHBIE BOJTHbI

10.1 | SneKTpomarHuTHoe none. DNIeKTPOMarHuTHble BOJIHbI. CsovicTBa
3N1eKTPOMArHUTHbIX BOJH

10.2 | lWWKana aneKTPOMArHUTHbIX BO/H

10.3 | dnekTpomarHUTHaA npupoaa ceeTta. CKOpPOCTb cBeTa. BonHOBbIE CBOMCTBA CBETA

10.4 |MNpakTnyeckne paboTbi:
MN3yyeHne CBOMCTB 3N1E€KTPOMArHMUTHbIX BOJIH C NOMOLLbIO MOBUAbHOro TenepoHa

10.5 |dusnyeckme saABneHus B npupode: buonoruyeckoe AencTBMe BUAMMOTO,
YyNbTPadMONEeTOBOro U PEHTIEHOBCKOIO N3y4eHUM

10.6 |TexHWYecknme yYCTPOMCTBA: MCMNO/b30BAHWE 3NEKTPOMArHUTHbLIX BOJIH

A1 COTOBOM CBSI3n
11 | CBETOBbIE AB/JIEHUA

11.1 | lyyeBasa mogenb ceeTa. ICTOYHMKM cBETA

11.2 MpAMoAnHENHOE pacnpocTpaHeHE CBETa

11.3 | OTpaxeHue cBeTa. [110CKoe 3epKano. 3aKOH OTparkeHUA CBeTa

11.4 |MNpenomneHne csBeTa. 3aKOH npenomneHna cseeta. [lonHoe BHYTpeHHee
OTpa)KeHue ceeTa

11.5 |/lnH3a. Xoa nyyen B MnH3e

11.6 | OnTuyecKana cuctema poTtoannapaTa, MMKPOCKONA U Teneckona

11.7 | Tna3 Kak onTuyecKkaa cmctema. bAM3OPYKOCTb U JaNbHO30PKOCTb

11.8 |PasnoxkeHne ©6Genoro cBeta B cnektp. Onbitbl  HbloToHa.  CrorkeHue

CreKTpanbHbIX LBeToB. [lucnepcua ceeta




11.9

MpaKTnyeckune paboTol:

NccnepoBaHMe 3aBUCMMOCTU YI/1a OTPAXKEHWS CBETOBOTO Jlyda OT yrna naaeHus.
N3yyeHune xapaKTepuUCTMK n3obpaxkeHma npeameTa B N1OCKOM 3epKane.
NccnepoBaHne 3aBUCMMOCTM yrna nNpesomM/iEHMA CBETOBOrO Jiyda OT Yrna
nageHus Ha rpaHuue "Bo3ayx - cTeknio".

MonyyeHne n3obparkeHni c NOMOLLLbIO CObMpatoLLEN NH3bI.

OnpegaeneHne GOKYCHOro PaccToAHMA U ONTUYECKOM CU/Ibl COBUpPAtOLLLEN NNH3bI.
OnbITbl NO pa3noXKeHuto 6enoro ceeta B CNEKTP.

OnbITbl NO BOCNPUATUIO LiBETA NPEeAMETOB NPU UX HABNOAEHUN Yepes LBETOBbIE
dbnNbTpPbI

11.10

dusnyeckne aBneHua B npupoge: 3atmeHua ConHua w JlyHbl, LBeTa Ten,
onTuyeckue asneHua B atTmocdepe (LBeT Heba, pedpaKkuma, pagyra, MUPax)

11.11

TexHnyeckune yCTpOﬁCTBaZ O4YKKn, nepuckon, cI)OToannapaT, onTn4yeckue
cBeToBoAbl

12

KBAHTOBbIE ABJIEHNA

12.1 | OnbiTbl Pe3epdopaa v nnaHeTapHaa moaenb atoma. Mogenb atoma bopa

12.2 McnyckaHue 1 nornouieHme cBeta atTomom. KBaHTbI. JIMHenYaTble CreKTpbl

12.3 |PagnoaktTuBHOCTb. Anbda-, 6eTa- n ramma-mnsyyeHus

12.4 | CrpoeHune aToMHOro agpa. HyknoHHaa moaenb aTOMHOro aapa. Msotonbl

125 PagmnoakTmsHble npespalLeHua. NMepuoa nonypacnaga aToMmHbIX aaep

12.6 | ApepHble peakumn. 3aKoHbI COXPAHEHUA 3aPAL0BOro M MacCoBOro Yncen

12.7 | DHeprua cBA3M aTOMHbIX Agep. CBA3b MaCCbl U SHEpPrum

12.8 | PeaKkuuu cnHTesa u genenuna agep. MctouHnku sHeprmm ConHua 1 3se34,

12.9 |ApepHaa 3HepreTMKa. [elcTBMe pPaAMOAKTUBHbLIX W3YYEHUA Ha

YKMBble OpraHn3mbl

12.10 |MpakTnyeckne paboTbi:
HabntogeHne cnAoWHbIX U IMHEMYATbIX CNEKTPOB U3/TyYeHus.
NccnepoBaHue TPEKOB: M3MEPEHME SHEPTUM YACTULLbI MO TOPMO3HOMY NyTH (No
doTorpadusam).
N3mepeHune pagmoakTMBHOro poHa

12.11 |dusunyeckme nABNEHUS B MNPUPOAE: ECTECTBEHHbIN PaAMOAKTUBHbLIN  OH,
KOCMUYECKNE J/lyuM, PAANOAKTUBHOE MU3/y4YeHME MNPUPOAHLIX MWHEPANOoB,
AencTBne pagnoaKTUBHbIX U3YYEHMI Ha OPraHU3M Yel0BeKa

12.12 | TexHMYeCKMe YCTPOMCTBA: CMEKTPOCKON, MHAMBMAYANbHbIN A03MMETP, Kamepa

BunbcoHa

IIpoBepsiembie Ha OI'D no ¢pusuke TpedGoOBaAHUS

K pe3yJibTaTaM OCBOCHUS OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMblI




OCHOBHOTI0 00111ero 00pa3oBaHus

Koga MpoBepaemble TpeboBaHUA K NpeaAMeTHbIM pe3yibTaTam 6a30BOro ypoBHA
nposepse OCBOEHWSi OCHOBHOM 06pa3oBaTeIbHOM NPOrpaMmbl OCHOBHOrO obLiero
M Oro o6pasoBaHMA Ha ocHoBe ®IOC
TpeboBaHu
A
1 MoHMMaHWe ponn GU3MKKN B HAYYHOM KapTUHE MUPQ;
cbopmMMpPOBaAHHOCTL 6a30BbIX MNPEACTAaBAEHUIM O 3aKOHOMEPHOM CBA3SU U
NO3HAaBaeMOCTU ABNEHUIM NPUPOAbI, O POAU 3SKCNepumMeHTa B ¢GU3MKe, O
cuctemoobpasytowein poan GU3MKM B PasBUTUMU E€CTECTBEHHbIX HayK, TEXHWUKU U
TeXHonorum, o6 3BonoUMN OOUBUYECKMX 3HAHUM U KX POAN B LLENOCTHOM
€CTeCTBEHHOHAYYHOM KapTUHE MUPA, O BKNALE POCCUMCKUX U 3apyberKHbIX YY4eHbIX-
$V13MKOB B pa3BUTME HaYKK, 0O6bACHEHME NPOLLECCOB OKPYKatoLWero mmpa, pasButme
TEXHUKU U TEXHONOTUIA
2 3HaHMA o0 BMAax maTepuu (BEWECTBO W none), O ABUIKEHUM KaK crnocobe
CyLLECTBOBAHUA MaTepunn, 06 aTOMHO-MONEKYNAPHON TEOPUM CTPOEHMA BELLLECTBA, O
du3MYecKor  CyWHOCTM  ABAEHUM  Npupoabl  (MEexaHWYecKux,  TenaoBsblX,
3NEeKTPOMArHUTHbIX U KBAHTOBbLIX);
YMeHMe pas3nuyaTb ABNEHUA MO OMMUCAHUIO UX XapaKTepHbIX CBOMCTB M Ha OCHOBE
OMNbITOB, AEMOHCTPUPYIOLWNX AaHHOE dU3NYECcKoe ABNEHUE;
YMeHMe pacrno3HaBaTb NPOABAEHME U3YyYEHHbIX PUINYECKUX ABIEHUI B
OKpYy:Katolwem M1pe, BblAEeNAn UX CyLecTBeHHble CBOMCTBA (NpU3HaKK)
3 BnapeHne ocHOBaMM MOHATUIMHOrO anmapata U CMMBOJIMYECKOTO fA3blKa GU3UKKU U
MCNO/Ib30BaHME UX ANA pelleHna y4ebHbIX 3a4ay;
YMEHME XapaKTepu3oBaTb CBOMCTBA Ten, OU3NYECKMEe SBAEHWUSA U MNPOLLECCHI,
ncnonb3ya GyHAAMEHTAIbHbIE M SMNUPUYECKUE 3aKOHbI
4 YMeHuMe onucbiBaTb M3yYeHHble CBOWCTBA Ten U GU3MYECKUE SBNAEHUS, UCNONb3ySA
dur3nYecKme BeNYNHDI
5 BnapeHne ocHoBaMM METOAOB HayYHOro NMO3HAHWA C y4eTom cobtogeHuA Npasun
6e3onacHoro Tpyaa:
HabnogeHne  GUIMYECKUX  ABAEHUN:  YMeEHWe CaMOCTOATENBHO
CcobUpaThb IKCNEPUMEHTA/IbHYIO YCTAHOBKY M3 AaHHOro Habopa
060pya0BaHMNA MO MHCTPYKLMKM, ONMUCHIBATL XOA, OMbITa U 3aNMCbiBaTb €ro
pe3ynbTaTbl, POPMYINMPOBaTh BbIBOAbI; MPOBEAEHNE MNPAMbIX M KOCBEHHbIX
M3MepPeHUN OUBUYECKMX BEIUYUH: YMEHWE NNaHMPOBaTb N3MepeHus,
CaMOCTOATE/IbHO  cobMpaTb  3KCMEPUMEHTAJIbHYHO YCTAaHOBKY MO
WMHCTPYKLUMU, BbIYUCAATb 3HAYEHWUE BEIMUUHbI U AHANM3MPOBATb NOJYYEHHbIE
pe3y/ibTaTbl C yY4ETOM 33@HHOM NOrPELIHOCTU PE3Y/IbTaTOB U3MEPEHWNIA;
NPOBeAEHNE HEC/NONKHbIX IKCNEPUMEHTA/IbHbIX WUCC/NeA0BaHUIN; CaMOCTOATE/IbHO
cobupaTb IKCMEPUMEHTANbHYIO YCTAHOBKY W MNPOBOAUTbL UCCAEAOBaHWE MO
WMHCTPYKLUMU, NPeACcTaBAATb NOYYEHHbIE 3aBUCUMOCTU GU3MUYECKUX BENNYMH B BUAE
Tabnny, 1 rpadmKoB, yunTbiBaTb MOrPELIHOCTU, AeNaTb BbIBOAbI MO pe3y/bTaTam
nccnenoBaHUA
6 MOHMMaHWE XapaKTepHbIX CBOMCTB GU3MYECKMX Moaenei (maTtepuanbHasa TOYKa,

abcontoTHO TBEpPAOE TeNOo, MOAENN CTPOEHWUS TasoB, KUAKOCTEN W TBEPAbIX Ten,
nAaHeTapHaa MogeNb aTomMa, HYKIOHHaA MOAENb aTOMHOro f4pa) U yMeHue
NPUMEHATb UX ANA 06bACHEHUA GU3NYECKMX NPOLLECCOB




YmeHne o6bAcHATb U3MYecKMe npoueccbl M CBOWCTBA Tel, B TOM 4YUC/ie U B
KOHTEKCTe CUTyauui NpPaKTUKO-OPMEHTUPOBAHHOIO XapaKTepa, B YaCTHOCTW,
BbIAB/ATb MPUYMHHO-CNEACTBEHHbIE CBA3UM M CTPOUTb OOBACHEHWE C OMOPOMN Ha
N3y4yeHHble CBOMCTBA GU3NYECKUX ABNEHUI, PU3NYECKME 3aKOHbI, 3aKOHOMEPHOCTHU U
mogenm

YMeHue pelaTtb pacyeTHble 3a4aum (Ha 6ase 2 - 3 ypaBHEHMUI), UCNONb3YA 3aKOHbI U
dopmynbl, cBA3bIBatOWME GU3MYECKME BEIMUYMNHDI, B YACTHOCTK, 3aMMCbIBATb KpaTKoe
ycnoBue 3a434M, BblABAATb HEAOCTAOWME AaHHble, BbIOBUPaTb 3aKOHbI U GOpMybI,
HeobxoaMMble ANA ee peleHuA, UCNOAb30BaTb CNPaBOYHbIE AAHHblE, NPOBOAUTD
pacyeTbl W OUEHMBATb PEANUCTUYHOCTb MOJYYEHHOrO 3HayeHus OU3NYecKom
BE/IMYMHDI; YMEHWNE ONpeaenaTb Pa3mMepHOCTb GPU3NYECKON BENMUYNHDBI, MONYYEHHON
Npw peweHnn 3aaaum

YMeHMe XxapaKkTepm3oBaTb NPUHLUMMbI AEUNCTBUSA TEXHUYECKMUX YCTPOMCTB, B TOM YnCe
6bITOBbIX NPMOOPOB, M MPOMbIWAEHHbIX TEXHO/IOTMYECKMX MNPOLEeCCOB MO WX
OMUCAHWNIO, NCMONb3YA 3HAHUA O CBOMCTBAX GU3NYECKUX ABNEHUIN U HEODXOAMMbIE
dur3MyecKkme 3aKOHOMEPHOCTH

10

YMeHne ncnosib3oBaTb 3HAHMA 0 PUIUYECKUX ABJIEHUAX B MOBCEAHEBHOM XMU3HN ANA

obecneyeHna 6e3onacHocTM npu obpaweHun ¢ OGbiToBbiIMM Npubopamn wm
TEXHUYECKMMMU YCTPOMCTBAMM, COXPAHEHUA 340pOBbA W cobnoaeHMA HoOpm
9KONOTMYECKOro NoBeAEHNA B OKpyKalolleh cpene; NOHMMaHue HeobxoammocTu
NPUMEHEHNA  AOCTUMXKEHUA  OOU3MKM M TEeXHONOrM  JAa  pauMOHaNIbHOro
NPMPOAON0/b30BAHNA

11

OnbIT noucka, npeobpasoBaHUs M NpeacTaB/ieHns MHbopmMaLnm GU3NYECKOTo
cofeprKaHuA ¢ Ucnonb3oBaHMEM MHGOPMALMOHHO-KOMMYHUKATUBHbIX TEXHONOTUI;
YMEHMe OLEeHWBaTb [O0CTOBEPHOCTb MNOAYyYEeHHOM MHbOpPMAUMKM  Ha

OCHOBE MMEILWMXCA 3HAHUIM U AONONAHUTENbHbBIX UCTOYHMKOB;
YMEHME MCNONb30BaTb NPU BbINOAHEHUM Yy4ebHbIX 33a[4aHUI HayYHO-NONYNAPHYHO
nitepaTtypy PU3MYECKOro coaepaHuA, CnpaBo4vHble mMaTepuanbl, PECypcbl CETU
UHTepHeT;
BNageHne 6a3oBbiMM HaBblKamu NpeobpasoBaHMA MHPOPMaALIMKN U3 O4HOM 3HAKOBOW
CUCTEMbBI B ApYryt0; YMeHWe co34aBaTb COOCTBEHHbIE MUCbMEHHbIE W YCTHblE
coobuieHna Ha ocHoBe MHPOPMALMN N3 HECKONbKMX MCTOYHMKOB

IlepedeHb 3JIeMEHTOB coAep:KaHus, MpoBepsieMbiXx HA OI'D mo ¢pusuke

Koa

MpoBepsemblit 31eMeHT coaepKaHUsA

MEXAHUYECKUE ABMEHWA

11

MexaHunyeckoe asuxkeHne. MaTtepmaabHasa TOUKa. Cuctema otcyeta. OTHOCUTENBHOCTD
ABUNXKEHUA

1.2

PaBHOMepHOe W HepaBHOMepHoe aBuKeHue. CpegHsaAa ckopocTb. dopmyna gns
BbIYMCNIEHMA CPEAHEN CKOPOCTU:

V=_
t
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PaBHOMeEpPHOE NPAMONNHENHOE ABUKEHUE. 3aBUCUMOCTb KOOPANHATLI TENA OT
BPEMEHM B C/ly4ae PaBHOMEPHOIO NPAMOJIMHENHOIO ABUMKEHUA:




X(t) = xo + wt.

rpad)MKM 3aBNCMMOCTU OT BPpEMEHU ONA NPOEKLNUN CKOPOCTU, NPOEKUNN NEPEMELLEHUA,
nyTn, KOOPAUHATbLI NPU paBHOMEPHOM I'IpﬂMOI'IMHeﬁHOM ABUXKEHUN

14 3aBMCMMOCTb  KOOpAMHaTbl Tena OT BPEeMEHWM B C/Ayd4ae PABHOYCKOPEHHOro
NPAMO/IMHENHOTO ABUMKEHUA:
t2
x(t)=x,+v,t+a,- .
2
dopmynbl 4NA NPOEKUUM NepemMeLleHNA, MPOEKLMN CKOPOCTM N NPOEKLLUM YCKOPEHMA
NPV PaBHOYCKOPEHHOM MPAMOJIMHENHOM OBUXKEHUN:
t2
sx(t) = VOx 't+ax : _I
2
v, (t)=vy, +a,-t,
ax(t) = const,
V. %4-v 4=2as.
2X 1x X X
FpaduKM 3aBUCUMOCTU OT BPEMEHMU ANA NPOEKUUM YCKOPEHUA, MPOEKLMN CKOPOCTY,
NPOEKUUM NepemMelleHns, KOOPAWHATbl MPU PaBHOYCKOPEHHOM MPAMOJIMHENHOM
ABVXEHUN
1.5 CeobogHoe naaeHune. Popmynbl, onucbiBawouwme cBobogHoe nageHWe Tena no
BEPTUKaAN (ABUXKEHWE Tena BHU3 WM BBEPX OTHOCUTEJIbHO MOBEPXHOCTU 3emiu).
padnKM 3aBUCMMOCTM OT BPEMEHU A1 NPOEKLUN YCKOPEHUA, MPOEKLMN CKOPOCTU U
KOOPAMHATbLI NPM CBOOOAHOM NaZeHUU Tea No BepPTUKaIU
1.6 CKOpOCTb paBHOMEPHOrO ABUXKEHUA TeNa N0 OKPYKHOCTU. HanpasieHmne CKOPOCTU.
dopmyna gnAa BbIMMUC/IEHMNA CKOPOCTU Yepes PagmycC OKPYHKHOCTM U Nepunos obpalleHua:
21R
V= ——
T
LleHTpocTpemuTtenoHoe yckopeHune. HanpasneHue LeHTPOCTPEMUTESNIBHOTO
ycKkopeHua. Popmyna ona BbIMUCAEHUA YCKOPEHUS:
V2
a, ="
* R
dopmyna, cBA3bIBaAOLLAA NepUoa, 1 YacToTy obpalleHuma:
1
v=_
T
1.7 Macca. MnoTHoCTb Bewectsa. Popmyna AnA BbIMUCAEHUA NAOTHOCTU:




1.8 Cuna - BeKTopHaa ¢um3myeckan sennymHa. CnoxeHume cun
19 AiBneHne nHepumun. Meps.blii 3aKoH HbOTOHa
1.10 BTopo# 3akoH HbloToHa:
F=m-a
CoHanpaBneHHOCTb BEKTOPA YCKOPEHMA TENA N BEKTOPA CU/Ibl, AENCTBYHOLWLEN HA TENO
1.11 Bsaumopencreue Ten. TpeTuit 3aKoH HbtoToHa:
,;Zal = _Flﬂaz
1.12 TpeHne nokoA 1 TpeHue cKobKeHnA. Popmyna oA BbIMUCNEHNA MOLYNA CUbl TPEHUA
CKOJIbXKEHUA:
Fo=wm-N
1.13 | dedopmaumsa Tena. Ynpyrme n Heynpyrvue gebopmaumn. 3akoH ynpyromn aepopmaumm
(3akoH lNyka):
F=k-Al
1.14 BcemunpHoe TtAroteHme. 3aKOH BCEMUPHOTO TArOTEHMUA:
F=g.M M
RZ
Cuna TaxecTu. YckopeHue cBoboaHOro nageHus.
dopmyna Ana BbIMUCNEHUA CUNbI TAXKECTM BOAN3N NOBEPXHOCTM 3eMAun:
F=mg.
OsuxeHne nnaHeT BoKpyr ConHua. MNepBaa Kocmnyeckaa CKOpocTb. HeBecomocTb U
neperpysku
1.15 MUmnynbc Tena - BeKTOpHaA pusmyeckas BenmumnHa.
p=my
Mmnynbc cuctemsl Ten.
N3meHeHne nmnynbca. MMnynbc cunbl
1.16 3aKOH COoXpaHeHMa UMNyAbca ANs 3aMKHYTOM CUCTEMBbI TeN:
p=my, +m,v, =const.
PeakTnBHOE agukeHne
1.17 MexaHu4yeckana pabota. Popmyna ana BbluncaeHUA PaboTbl CUbI:

A= Fscosa.




MexaHn4yecKaa MOLHOCTb:

1.18

KnHeTnyecKkaa 1 noteHumanbHas SHEpPrua.
CDopmyna ANnA BblMNCNEHNUA KMHETUYECKOMN HEprunun:

mv?

Ek: T-

Teopema 0 KNHETUYECKOM IHEPTUN.
dopmyna Ana BblMMCAEHUA NOTEHUNANBHOM SHEPTUM TeNa, NOAHATOrO Hag, 3emnen:

E, = mgh

1.19

MexaHunyeckas sHeprua:

E = Ex + Ep.

3aKoH COXpaHeHUA MeXaHNYeCKoM IHEPIUMN. CDopN\yna AnAa 3aKOHa COXpaHeHUA
MEXaHMYeCKOoM 9HEPIrnMn B OTCYTCTBUE CUNI TPEHUA!

E = const.

MpeBpaLLeHMe MeXaHNYECKOM SHEPTUN MPU HANMYUM CUbI TPEHUA

1.20

MpocTble MexaHM3Mbl. "3010TOe NPaBUAO" MEXaHUKMN.
Pbluar. MomeHT cubli:

M =Fl.
Ycnosue paBHOBeCHUA pblyara:

|V|1+|V|2+...=0.

MoABWKHbIN U HENOABUMKHbIN 610KMN.

nonesHasn

KN npocTtbix mexaHn3mos, N=

3aTpayeHHas

1.21

JaBneHue TBepaoro Tena.
Cbopmyna ANnAa BblHUCNEHUA AaBNEHNA TBEPOOIrO TeNa:

p=_
S

[aBsneHue rasa. ATmocdpepHoe gaBneHue.
mapocTaTuyeckoe AaBNeHNe BHYTPU KUOKOCTY.
dopmyna AnA BbIMMCNEHUA AABNEHNA BHYTPU XKUOKOCTU:

p =pgh+ p,,,




1.22 3aKoH Nackansa. 'mapaBamMyeckmin npecc

1.23 3aKkoH Apxumega. Popmyna gns onpeaeneHns BbiTaIKMBAKOLLEN CUbl, AENCTBYHOLLEN
Ha TeNo, NOrpyeHHoe B XNAKOCTb UM ras:
FApx. = pgv
Ycnosue nnasaHuA Tena. lNnasaHue cyaos v Bo3agyxonnasaHue

1.24 MexaHuyeckne KonebaHua. Amnantyga, nepuon M yactota KonebaHuii. dopmyna,

1
CBA3bIBAOLLLAA YACTOTY U Nepuog Konebanmn: V= _
T

1.25 MaTtemMaTUYeCcKMn U MNPYXUHHbIN  MAATHUMKW.  [peBpaweHne 3Heprum  npwm
KonebaTeNlbHOM ABUXKEHUN

1.26 3aTyxatowme KonebaHms. BbiHyKaeHHble KonebaHmA. Pe3oHaHc

1.27 MexaHunuyeckme BosHbI. MpoaoabHble N NnonepeyHble BOAHbI. JAMHA BOHbI U CKOPOCTb
pacnpocTpaHeHUsa BOJHbI:
A=v-T

1.28 3BYK. [POMKOCTb U BbiCcOTa 3ByKa. OTpakeHne 3BYKOBOM BOJIHbI Ha rPaHULLE ABYX Cpe.
NHpasByK 1 yNbTpasBykK

1.29 MpakTnyeckune paboTol
N3mepeHune cpeaHen NNOTHOCTM BELLECTBA; aPXMMEL0BOM CUNbI; }KECTKOCTM NPYKUHbI;
KoadpdnUMeHTa TPEHUA CKONbKEHUA; PAabOTbl CUNbI TPEHUA, CUAIbI YNPYFOCTU; CpeaHel
CKOPOCTU [ABUMKEHMA OpycKa MO HAKAOHHOM NJIOCKOCTM; YCKOpeHuA O6pycKka npu
ABUKEHUM MO HAKNOHHOW  MJIOCKOCTM; 4acToTbl WM nepuoga KonebaHui
MaTEMaTUYECKOro MaaTHWMKA; YacToTbl M Nepmnoaa KonebaHun NPYKUHHOTO MaATHUKA;
MOMEHTA CUAbI, AEeMCTBYIOLWLEro Ha pblyar; paboTbl CUIbl yNPYrocTn Npu Nnogbeme rpysa
C NOMOLWbI0O HEMOABWMMKHOIO 6110Ka; PaboTbl CUAbI YNPYrocT Npu nogbeme rpysa c
NOMOLLbIO NOABUMKHOIO 610Ka.
NccnepoBaHMe 3aBUCMMOCTM apXMMeL0BOM CUbl OT 06bema Norpy*KeHHOM YacTy Tena
M OT NJOTHOCTU KUAKOCTU; HE3aBUCMMOCTW BbITA/JIKMBAIOLWEN CUbI OT MACCbl TeNa;
CU/Ibl TPEHUA CKOMbXKEHUA OT CUJIbl HOPMANLHOIO AAB/IEHUA M OT POAA NOBEPXHOCTH;
CUNbl YNPYrocTn, BO3HMKAIOWEN B NPYXKUHE, OT cTeneHn aedopmauum MPYKUHbI;
YCKOpeHUs Bpycka OT yrna HakAoHa HanpasAaslen; nepmnoaa (4actoTbl) KonebaHumn
HUTAHOIrO MaATHMKA OT AJIMHbI HUTU; Nepmoaa KonebaHnim NpPyKMHHOTO MAATHUKA OT
MacCbl Tpy3a W KeCTKOCTU MpPYXUHbl; UCCNefoBaHWE He3aBUCMMOCTM nepuoaa
Ko/1iebaHMM HUTAHOTO MaaTHMKA OT Macchl rpysa.
lpoBepKa ycnoBuA paBHOBECUA pblyara

1.30 ®dur3myeckne ABNEHUA B NpMpoae: NpUmepbl ABUXKEHUA C PA3/IMYHbIMU CKOPOCTAMM B

KMBOW N HEXKNBOWM npupoge, ,Cl,eﬁCTBVIe ChUNbl TPEHUA B Nnpupoge n TeXHUKe, npuanebl U
OTAnBbI, ABUXXEHWUE NNaHeT ConHeuHoOM CUCTEMDbI, PEaKTUBHOE AOBUXKEHUE HKUBbIX
OpraHnM3mos, pbl4yaruv B Tesie YenoBekKa, BANAHNE aTMOCd)epHOI'O AaBNeHNA Ha KNBOWM
OpraHun3am, nJjiaBaHue pbl6, BocnpuAaTne 3BYKOB MXUBOTHbIMUH, 3emMNeTpAceHue,
cercmmyecKkmne BOJIHbI, UyHAaMM, 3XO0




1.31

TexHuyeckune ycTponcTBa: CNUAOMETP, AATYMKM MONONKEHWUSA, PACCTOAHUA N YCKOPEHMUS,
AVHAMOMETP, MOALUMMNHUKK, PaKeTbl, pblyar, NOABUMKHbLIA U HENOABUXKHbIA BN0KM,
HaKJOHHAA MNJIOCKOCTb, MPOCTble MeXaHU3Mbl B ObITy, coobliatowmecs cocyasl,
YCTPOICTBO BOAONPOBOAA, FTMAPABANYECKMI NPecCc, MaHOMETpP, bapomMeTp, BbiICOTOMED,
MOpPLUHEBOM HAacOC, apeoMeTp, IX0/I0T, UCMONb30BaHME YNbTPa3BYKa B ObITy U TEXHWUKE

2 TEM/TOBbIE AB/IEHNA
21 OCHOBHbIE MONIOXKEHNA MONEKYNAPHO-KMHETUYECKOM TeOopuU CTPOEHMA BeLLecTBa.
Mogaenu TBepAoro, *KUAKOro U ra3oo0b6pasHoOro coctoaHM Bewectea. Kpuctananyeckune
n amopoHble Tena
2.2 AsukeHne yacTuy, BewlectBa. CBA3b CKOPOCTU ABUMMKEHWMA YACTUL, C TeMnepaTypown.
BpoyHoBCKOe aBuKeHue, guddysns
23 CmaumBaHue n KanuanfapHble ABNeHUA
2.4 Tennosoe paclwmMpeHune n cxatme
2.5 Tennosoe paBHoBecue
2.6 BHyTpeHHsA aHeprma. PaboTa 1 Tennonepenaya Kak cnocobbl UI3MeHEeHUA BHYTPEHHEN
Heprum
2.7 Buabl Tennonepenayvn: TenA0nNpoBOAHOCTb, KOHBEKLUMA, U3TyYeHMe
2.8 HarpesaHue n oxnaxaeHue ten. Konnyectso TennoTbl. YaenbHaa TeNI0eMKOCTb:
Q=cm(tz - t1)
2.9 3aKOH COXpaHeHMA 3HepPrum B TENNOBbIX NpoLeccax. YpaBHeHUe Tennosoro 6anaHca:
Q1 + QZ +..=0
2.10 UcnapeHune n KoHaeHcauuna. U3ameHeHne BHYTPEHHEN 3HEPTMK B NPOLLECCE UCNAPEHUA
N KOHAeHcauuun. KuneHme XunakocTu. YaenbHaa Tennota napoobpasoBaHua:
Q
L=_
m
2.11 BnaXKHOCTb BO34yXxa
2.12 MnasneHne n Kpuctannmslauma. M13ameHeHMe BHYTPEHHEN 3SHEPruM Npu NAaBAEHUU U
Kpuctannusauuu. YaenbHas TenaoTta niaaBaeHua:
Q
A=_
m
2.13 BHYTpeHHAA aHeprua cropaHunaA Tonamea. YaenbHaa TenaoTta cropaHuAa Tonamea:




2.14 MpuHUMnbl paboTbl Tennosbix asurateneit. KN4 tennosoro asurarens
2.15 MpakTnyeckune paboTbl
N3mepeHne ypenbHoM TenA0eMKOCTM META/IMYECKOro UWMAMHAPA;, KOJMYecTBa
TENNOTbl, NMONYYEHHOrO BOAOM KOMHATHOM TemnepaTypbl GUKCMPOBAHHOM Macchbl, B
KOTOPYIO OMNyLWEeH HarpeTblil UMAWHAP; KOAMYECTBA TEMN/OTbl, OTAAHHOMO HarpeTbim
UMAMHAPOM, NOCAE ONYCKAHUA ero B BOAY KOMHATHOW TemMnepaTypbl; OTHOCUTENbHOWN
BNAYKHOCTM BO34yXa; YAENbHOM TENNOTbI NNABAEHUA NbAa.
UccnepoBaHme M3meHeHUA TemnepaTypbl BOAbl MPU Pas/INYHbIX YC/IOBUAX; ABAEHMUA
TennoobmeHa Npu CMeLnBaHUM XONO4HON 1 ropaYelt BoAbl; MpoLuecca ncnapeHus
2.16 dusnyeckune ABNEHMA B NPUPOLE: MOBEPXHOCTHOE HAaTAKEHMNE U KAaNUIIAPHbIE ABNIEHUA
B Mpupoae, Kpuctannbl B npupoae, usnydeHue ConHua, 3ameps3aHue BOLOEMOB,
MOpCKKue 6pun3bl; 06pa3oBaHMe PoCkbl, TYMaHa, MHEes, CHera
2.17 TexHMYecKne yYCTPOWMCTBA: KaMWANApPbl, MNPUMeEPbl WMCNONb30BaHMA KPWUCTAN/IOB,
KUAKOCTHbIM TEPMOMETP, AATYMK TEMMEPATYPbI, TEPMOC, CUCTEMA OTOMNIEHUA AOMOB,
TMrPOMETPbI, MCUXPOMETP, NapoBan TYpbuHa, ABMratenb BHYTPEHHEro cropaHma
3 SNEKTPOMAIHUTHBIE ABNEHUNA
3.1 dneKTpusauma Ten. [lga BMAa aNeKTpUYECKUX 3apAa0B
3.2 B3anmogencrame 3apsirKeHHbIX Ten. 3akoH KysioHa
33 3aKOH COXpaHeHUA INeKTPUYECKoro 3apaaa
3.4 dneKTpuyeckoe none. HanpaXeHHOCTb  3nekTpuyeckoro  nonda.  [lpuHUMN
CYNepno3uLnm 3NEKTPUYECKNX Noen (Ha KaueCTBEHHOM YPOBHE)
35 HocuTtenu anekTpuyeckmnx 3apagos. [encTBue sneKTpMUYeCcKoro Noasa Ha aNeKTpuyeckue
3apAaabl. NMPOBOAHUKKN U ANINEKTPUKN
3.6 MOCTOAHHbIN 3NEeKTPUYECKMN TOK. [eNcTBMA aneKTpuyeckoro Toka. Cuaa Toka.
HanpsaxkeHue.
=7
t
A
U=_
q
3.7 DNeKTpuyeckoe conpoTusneHme. YaenobHoe afeKTpmMYeckoe CONnpoTUBAEHME:
/
R=PL
S
3.8 3akoH Oma A/1a yyacTKa 3IeKTPUYECKOM Lenu:
u
I=__
R
39 NocneposaTtenbHoOe coeguHEHME NPOBOAHNKOB:




l1=13; U=U1+ Uz R=R1+ Ry
ﬂapanneanoe coeagnHeHne NnpoBoOAHNKOB PaBHOIoO CONpPoTUBAEHUA:

CmelaHHble coegnHeHnsa npoBoOAHUKOB

3.10 PaboTa 1 MOLHOCTb 3/1EKTPMUYECKOTO TOKA.
A=U-I1-t;P=U-"I

3.11 3akoH Ixxoyna-JleHua:

Q=1>-R-t

3.12 OnbIT OpcTega. MarHMTHOE NoJsie NPAMOro NPOBOAHMKA C TOKOM. JIMHUM MArHUTHOM
MHAYKLMN

3.13 MarH1MTHOe nosie NOCTOAHHOrO MarHuTa. B3anmoaencteme NOCTOAHHbIX MarHMToB

3.14 [LelicTtBne MarHMTHOro Noss Ha NPOBOAHWUK C TOKOM

3.15 OnbiTbl Papages. ABneHME 3INEKTPOMArHUTHOM NHAyKumK. MNpasuno SleHua

3.16 MpakTnyeckune paboTol

N3mepeHne aneKTpuieckoro cConpoTUBAEHNA PE3UCTOPa; MOLLHOCTU SNEKTPUYECKOTo
TOKa; paboTbl 3/1eKTPUYECKOro TOKA.
NccnepoBaHMe 3aBUCMMOCTM CUAbl TOKA, BO3HMKAOLWEro B NPOBOAHMKE (pe3ncTopsl,
NAMMNOYKa), OT HaNPAXKEHMUA HA KOHLLAX NPOBOAHMKA; 3aBUCMMOCTU CONPOTUBAEHUA OT
ONVHbBI NPOBOAHMKA, NIOWAAN ero nonepeyHoro ceYeHus 1 yaenbHOro ConpoTUBEHUA.
MNpoBepKa npasBuaa ANA 3/IEKTPUYECKOrO HaMpaXKeHua npu nocaenosaTesibHOM
coeguMHeHNUM nNpPOBOAHMKOB; MNpasBuaa AAA CUAbl  3/IEKTPUYECKOro TOKa npu
napannenbHOM coeAMHEHUN NPOBOAHMKOB (Pe3MCTOPbI M N1AMMOYKA)

3.17 dusnyeckne ABNEHMA B MPUPOAE: INEKTpPUYeckue sABneHMA B aTtmocdepe,
3NEKTPUYECTBO XKMUBbIX OPraHM3MOB, MarHUTHoOe nosae 3emnu, aApend Noacos, Poab
MArHUTHOrO NOAA ANA XU3HU Ha 3emne, NOIAPHOE cuaHKe

3.18 TexHMYecKne yCTPOMCTBA: 3NEKTPOCKOMN, aMnepmMeTp, BOJIbTMETP, PeocTaT, CYETYMK
SN1EKTPUYECKOM  3HEPruu, 3NEeKTPOOCBETUTENbHble NpPUBOPbI, HarpesaTe/NbHble
anekTponpubopbl (MpMMmepbl), 3NEKTPUYEecKMe npeaoxpaHUTenu, 3SNEeKTPOMArHuT,
aNeKTpoaBuUraTesib NOCTOAHHOMO TOKa, reHepaTop NOCTOAHHOMO TOKa

3.19 DNeKTPOMaArHuTHble BOJIHbI. LLIKana aNeKTpoOMarHMTHbIX BOJIH

3.20 JNlyyeBas mogenb ceeTa. MpAMoanHeENHOe pacnpocTpaHeHMe CBeTa

3.21 3aKoOH oTpa)eHua ceeTa. [hocKoe 3epKano

3.22 NMpenomneHune ceeTa. 3aKOH NpesoMAEHNA CBETA

3.23 Auncnepcua ceeta




3.24  |/luH3a. Xog nyyen B nvH3e. POKyCHOEe paccToAaHMe NNH3bl. ONTUYECKaA CUNA NINH3bI:
D=1/F

3.25 ['na3 Kak onTuyeckas cuctema. OnTuyeckune npmbopbl

3.26 MpakTnyeckune paboTbl
N3mepeHne onNTUYECKOM cuabl cobuparolelr INH3bI,  GOKYCHOTO  PACcCTOAHUA
cobupatowen NMH3bI (MO CBOMCTBY PaBEHCTBA Pa3mepoB NpeameTa U usobpaxkeHus,
Korga npeaMeT PacnosioXKeH B ABOVMHOM GOKyCe), MOKa3aTens NpeNoMIeHUA CTEKNA.
NccnepoBaHue cBOMCTBA M306parKeHWs, NOJIYYEHHOTO C MOMOLLbIO cobupatollen
JIMH3bl; U3MEHEeHUA POKYCHOro PacCTOAHUA ABYX CNOMKEHHbIX IMH3; 3aBUCUMOCTU yra
npesioMIeHMA CBETOBOTO Jlyda OT yra NageHua Ha rpaHuue "Bo3ayx - ctekno”

3.27 dusnyeckune asneHna B npupoge: satmeHna ConHua v JlyHbl, useTa Ten, onTuyeckme
ABneHuA B aTmocdepe (ugeT Heba, pedpakuma, pagyra, MUPaXK)

3.28 TexHUYecKkune yCTpoOMCTBA: OYKK, Mepuckon, ¢otoannapar, oNnTUYECKNE CBETOBOAbI

4 KBAHTOBbIE ABJIEHUA

4.1 PagnoaktuBHocTb. Anbda-, 6eTa-, ramma-usnyyenus. Peakunm anbda- 1 beta-pacnaga

4.2 OnbiTbl Pe3epdopaa no pacceaHuio anbda-vactmy,. MNaaHeTapHas moaenb aToMa

4.3 CocTas aTomHoro agapa. M3otonbl

4.4 Nepuvog nosypacnaga aTOMHbIX A4ep

45 AnepHble peakunm. 3aKOHbI COXpaHeHUA 3apAJ0BOro M MacCoBOro Yncen

4.6 dur3nyeckune ABNEHMA B NPUPOAE: eCTeCTBEHHbIN PAANOAKTUBHbIN POH, KOCMUYECKMe

JIY4n, PAZIMOAKTUBHOE U3IYYEHUE MPUPOAHLIX MUHEPAOB, AeNCTBME
PaANO0aKTUBHbIX




MBHVHEHMVI Ha OpraHM3m 4yesnoBekKa

4.7 TexHW4Yeckne yCTPOMCTBA: CMEKTPOCKOMN, WHAMBUAYANbHbIN  O03UMETP,
Kamepa BunbcoHa, aaepHana saHepreTuka

Lna yemuolx omeemos onpeoensiromcsi ciedyouue Kpumepuu OYeHok:

Ouel-uca «5» cTaBUTCA B TOM cJydae, eCjir yanLHﬁCH INIOKAa3bIBAE€T BEPHOE
IIOHHUMaHHe (1)H3quCKOﬁ CYIIHOCTH paCcCMaTpHUBAE€MbIX sIBJIEHUHN U BaKOHOMepHOCTEI‘/JI,
3dKOHOB U Teopnﬁy AdeT TOYHOE olpeaesieHrne U NCTOJIKOBAHHME OCHOBHBIX MOHSTUH,
3daKOHOB, Teopnﬁy d TAKiKe IIpaBHUJIbHOE ollpeae/IieHue Cl)I/I3I/I‘~IeCKI/IX BE€JIMYHWH, UX e JUHHUIL]
1 CIIoco60B HM3MepEeHNd, NMPaBHUJIbHO BBINIOJHAET Y€PTE¥KH, CXEMBbI U Fpa(l)I/IKI/IZ CTPOHUT
OTBET 110 CO6CTB€HHOMy [JIaHy, COMPOBOXAA€T pACCKAa3 HOBbBIMH IPpUMEpPaAMH, YMEET

IIPUMEHUTDb 3HAHHUA B HOBOMH CUTyalli NIPH BbIITOJITHEHHUH MMPAKTHYE€CKHX 3aﬂaHHfI; MOXeT
YCTAHOBHUTD CBA3b MEXKAY N3YyYd€MbIM H paHEE€ N3YYE€HHBIM MAaTEpHaAJIOM 110 KypCy

(l)I/I3I/IKI/I,, d TaK¥Ke C MaTepHuajioM, YCBO€HHbIM IIPHU U3Y4YEHHUHN APYTUX IPEJMETOB.
yanHﬁCH CUCTEMATHUYECKH IIOKA3bIBAE€T 3HAHUA HE TOJIBKO IIPOrpaMMHOIo MaTepHaJsia,

HO U 32 NpejieslaMy POTrpaMMbl.

OneHka «4», ec/iM OTBET YYE€HHUKA Y/I0BJEeTBOPSET OCHOBHBIM TPpe6GOBaHUAM K
OTBeTY Ha OLeHKY ¢5», HO ZlaH 6e3 HCI0JIb30BaHUs CO6CTBEHHOTO IJIaHa, HOBBIX

puUMepoB, 6e3 IpUMeHeHUs 3HAaHUM B HOBOM CUTyaluu, 6e3 HCIOJIb30BaHUs CBs3el
C paHee H3y4eHHBIM

MaTepHa/JioM U MaTepuaJiOM, YCBOEHHBIM IIPHU U3YYEHHUH JPYTUX IPeJMETOB; €C/lIU
yanHﬁCH AONYyCTHUJI OJHY OI_I_II/I6Ky WU He GoJiee ABYX HEJOYETOB K MOXKET UX UCIIPABHUTD

CaMOCTOSITEJIbHO UJIU C HEOOJIbIION TOMOIIBIO YIUTEJIS.

OueHKa «3» cTaBUTCS, €C/IM YYalMCcsA MPaBUJIbHO MOHKMMaeT GPU3UYECKYI0
CYLHOCTb pacCMaTPHUBAEMBbIX SIBJ€HUU U 3aKOHOMEPHOCTEM, HO B OTBETE UMEIOTCS
OT/ieJibHbIe MPOo6esibl B YCBOEHHUU BOMPOCOB Kypca pU3UKHU, He MPENSITCTBYIOLIE
JlaJibHeHIlIeMy YCBOEHHIO TPOrPaMMHOI0 MaTepHraJsia; yMeeT NPUMEHSTh M0oJy4YeHHble
3HAHMS NPU pellleHUH NPOCThIX 33/]a4 C UCI0JIb30BaHUEM FOTOBBIX pOPMY.JI, HO
3aTPY/AHSIETCS NPU pellleHUH 33/ja4, TPeOYIIINX Tpeo6pa3oBaHUs HEKOTOPbIX GOpMY.T;
JIOMYCTHUJI He 6oJiee OJJHOU IpyOOoM OIIMOKHU U [IBYX HEJOUETOB, HEe 60Jiee OAHOU rpyboi 1
OZJHOU HerpyboU olIMOKHU, He 6oJiee ABYX-TpexX HErpyObIX OIIMOOK, OJHOU Herpybou

OLIMOKH U Tpex HeJ04YeTOB; AOIIYCTUJ YeThIpe UJIH IIATb HEAO0YETOB.

OneHka «2» CTaBUTCA, €C/IM Y4YalllMica He OBJIaJieJl OCHOBHBIMU 3HAHUAMU U
YMEHUSIMU B COOTBETCTBUHU C TPEOOBAHUSMU MPOrPAMMBbI U JIONYCTHJI 6OJIbIlE OIINO0K U

HEe04eTOB, YeM HEOOXOAUMO [JISl OLeHKHU
Oyenra nucb MeHHbIX KOHMPOJILHBIX pAbOm:

OHEHKa «§» cTaBUTCA 3a pa60Ty,, BBIITIOJIHEHHYIO TOJIHOCTBIO 0e3 OIIMOOK U

Hea04Y€eTOB. yqamnﬁcs[ CUCTEMATUYECKHU JEMOHCTPHUPYET NPAaBUJIbHOE BbINIOJITHEHHUE




KOHTPOJIbHBIX PabO0T, BbINIOJIHEHHOE Ha BBICOKOM YPOBHE C TBOPYECKHUM MOAXOZ,0M.

OneHka «4» cTaBUTCA 32 pabOTY, BBIIIOJHEHHYIO OJHOCTbIO, HO IPY HAJIMYUU B

Hell He 6oJiee 0OJHOUM Herpy6oi OLIMOKY U OJIHOTO Hel0UeTa, He 6oJsiee TpexX HeJJ0UETOB.

OneHKa «3» CTaBUTCS, eCJIM YYEeHUK PABUJIbHO BbINOJIHUJ He MeHee 2/3 Bceld
paboThl UM AOMYCTHJ He 60Jiee OJJHOU Irpyboi OIIMOKHU U [IBYX HEJIOUETOB, HE 6oJiee
OZIHOU Tpy60oi M 0HOM Herpy6o# OMMOKY, He 6oJiee Tpex HerpyobIX OIIUOO0K, OJHOU

Herpyo6oil olIMOKU U TPeX HEJI0YETOB, IPU HAJIMYUU YeTbIPEX-TIATH HEJOYETOB.

OueHKa «2» CTaBUTCS, €CJIM YUCJI0 OUIMOOK U HeJJ0UETOB MPEBBICUJIO HOPMY AJIs
OLleHKHU

«3» MJIM TPAaBUJILHO BBINIOJIHEHO MeHee 2/3 Bcel paboThI.
Oyenka npakmuyueckux pabom:

OneHKa «9» CTaBUTCS, eCJIM YJallUiics BBINOIHSAET paboTy B IOJTHOM 06bEME C
cobJiroZleHueM Heo0X0MMOM N0C/1ej0BaTeJIbHOCTH NIPOBEe/IeHHUs ONIbITOB U U3MEepeHUH;
CaMOCTOSATEJIbHO U PallMOHAJIbHO MOHTHUPYeET HeobxoAuMoe 000pyj0BaHNE; BCe OIbITHI
IPOBOJUT B YCJAOBUSAX U peXKUMax, 06ecrneyrBaroliuX MoJydeHne NpaBUIbHbIX
pe3yJIbTaTOB U BbIBOJIOB; COOJII0JaeT TpeOOBaHUSA MIPaBUJI TEXHUKHU 6€3011aCHOCTH;
IPaBUJIBHO U aKKYPAaTHO BbINOJIHAET BCe 3allMCH, TabJIMLbl, PUCYHKH, YEPTEXKH,
rpaduKy; NpaBUIBHO BBINOJHAET aHA/JU3 MOTPEeIHOCTeN. Yyauiuiics cucTeMaTUYeCKU
JleMOHCTPUPYET NPaBUJIbHOE BbINIOJIHEHHWE TPAKTUYECKUX paboT, BbINOJHEHHOE Ha
BbICOKOM YPOBHE C TBOPYECKHUM MOAXOZ0M.

OueHKa «4» CTaBUTCsl, €CJIM BBIIIOJIHEHBI TPEOOBAHHUS K OLIEHKE «9», HO ObLJIO

JIOMYIIEeHO JBa~TPH HeJloueTa, He 6oJsiee OJJHOW HErpy6oi ouM6KHU U OJTHOTO HeJoueTa.

O].[eHKa 3 CTaBHUTCA, €CJIHN pa60Ta BBIINIOJIHEHA HEe MOJHOCThIO, HO 06'beM
BBIIIOJIHEHHOM YaCTH TAaKOB, YTO I103BOJISIET IMOJIYYUTDb HpaBHJIbeIi'I pe3yjabTaT U BBIBO/,

€CJIM B Xo/Je MpoBeJleHUd OIbITa U U3BMEPEHHUA ObLIU AONYILIEHbI OLIMOKH.

O].leHKa «2» CTABUTCS, €CJIU pa60Ta BBIINIOJIHEHA HE MOJIHOCTbIO, U 06 bEM
BBIIIOJIHEHHOM 4YaCTH pa6OTbI He IT03BOJIAEeT cAeJiaTh IPpaBUJIbHBIX BbIBOJ OB, €CJ/IH

OIIbIThI, U3BMEPEHHWA, BbIYUC/IEHHUA, Ha6.HI'OAeHI/IH MMpOU3BOAUJINCh HEIIPABUJIBHO.

Bo Bcex Clydadx OeHKa CHUXaeTcCsd, €CJIM Y1€eHUK He c06mo/1a11 IMpaBHJia TEXHHUKH

0e301aCHOCTH.

[lepedyeHb OLINOOK:
I'pyobvie owubku

1.He3HaHWe onpeaeneHnii OCHOBHbIX NMOHATUM, 3aKOHOB, NPaBMWJI, OCHOBHbIX NMONOKEHUI
Teopun, Gopmyna, OBLIENPUHATBIX CMMBOJIOB 0OO3HAYeHUA GUBNYECKUX BEINYUH, eauHUL
NU3MepeHus.

2.HeymeHue BblAENUTbL B OTBETE [/TaBHOE.

3.HeymeHue NpumMeHATb 3HaHMA AN1A peLlleHns 3a4a4 U 06bACHEHUA GU3UYECKUX ABNIEHUN.



4. HeymeHue ynTaTb U CTPOUTb rPadmKM U NPUHLMNUASBbHBIE CXEMBI.

5.HeymeHne noprotoButb K paboTe YyCcTaHOBKY uAM nabopaTopHoe o6opyaoBaHue,
NPOBECTN OMNbIT, HEOBXOAMMbIE pPacyeTbl, UM UCMONb30BaTb NOJIYYEHHbIe AaHHble ANS
BbIBOAOB.

6.HebpexHoe oTHOWeEHME K nabopaTopHOMYy 06OpPYA0BAHUID U U3MEPUTENbHBIM

npubopam.

7.HeymeHwue onpesennTb NOKa3aHUe U3mepuTenbHoro npmbopa.

8.HapyweHue TpeboBaHunit npaBua 6e3onacHOro Tpyaa Npu BbINOJHEHUW IKCNEPUMEHTA.
Heepybvie owubku

1.HeTouHoCTM HOPMYNMPOBOK, onpeaenieHni, NoHATUN, 3aKOHOB, TEOPWM, Bbi3BaHHblE
HEMNONIHOTOM OXBaTa OCHOBHbLIX MPWU3HAKOB OMNpPenensieMoro NOHATUA, OWWOKM, BbI3BAHHbIE
HecobiloaeHneM yCA0BUIM NPOBEAEHNA OMbITa AN U3MEPEHUN.

2.0wWnbKM B YCNOBHbIX 0OO03HAYEHMAX HA MNPUHLMNNANBHBIX CXEMax, HETOYHOCTU
yepTerkel, rpadmnKoB, CXEM.

3.MponycK an HeTOYHOE HanNncaHMe HaMMEHOBaAHUI eANHNUL, GU3NYECKMX BESTUUNH.

4.HepaunoHabHbIM BbIOOP X04a peLleHus.

Heoouemnwi

1.HepaumoHanbHble 3anNncK NPU BbIYUCNEHUAX, HEPALLMOHA/IbHbIE MPUEMbI B BbIYUCIEHUM,
npeobpasoBaHUN U peleHnn 3a4au.

2. ApudmeTnyeckme OWUBKM B BbIYMCAEHUAX, €CAN 3TU OWMKBKKN Tpybo He MCKaKatoT
peanbHOCTb NONYYEHHOro pe3y/ibTaTa.

3.0TAenbHble NOrpewHocTM B GopMynmMpoBKe BONPOCa UK OTBETA.

4.HebpekHOoe BbINOAHEHME 3aNUCEN, YEPTEKEN, CXeM, rpadmKOB.

5.0pdorpaduyeckre U MyHKTyallMOHHbBIE OLIHUOKH.

OueHueaHue mecnoeblx pa60m yqamumxcesa  OCYHICCTBIIACTCAd B 3daBUCUMOCTU  OT
MPOUCHTHOI'O COOTHOMICHUS BBIIIOJIHCHHBIX SaHaHHﬁ.

OueHuBaeTcs paboTa cae[youuM 06pa3oMm:

«%»-90 - 100 %;
- 70 - 89 %;
«3»-50 - 69 %;

«2» -0 - 49 %.



