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INOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamma mo Qusuke a8 7-9 KJIACCOB OPUEHTUPOBAHA Ha pealn3aliio
B leHTpe 00pa3oBaHMsA eCTECTBEHHOHAYYHOHl M TEeXHOJOIMYecKOH HalnpaBJIeHHOCTel
«Touka pocrtay, co3ganHoro Ha 6aze MBOY «BopobOneBckas CI» ¢ 1enpto pa3BUTHS Y
00yYaromuxcsi eCTeCTBEHHOHAYYHOH, MaTeMaTH4eCKOd, HWH(POPMALUOHHOW TIPaMOTHOCTH,
bopMUPOBaHUS KPUTUYECKOTO M KPEATHBHOIO MBINIICHHS, COBEPIICHCTBOBAHUS HABBIKOB
€CTECTBECHHOHAY4YHOW M TEXHOJOTMYECKOM HAMPABICHHOCTH, a TaKXe I IPAKTUYECKOH
OTpabOTKH y4eOHOTO MaTepHuaa 1o yueoHomy npeamery «Duzukar.

Ha ©0a3e nentpa «Touka pocra» obecriednBaeTcsi peanusanus 00pa30BaTEIbHBIX
IpOrpaMM €CTECTBEHHOHAy4YHONM W TEXHOJOTMYECKON HampaBlIeHHOCTEH, pa3pabOoTaHHBIX B
COOTBETCTBUH C TpeOOBaHMSAMH 3aKOHOJATEIhCTBA B cdepe o00pa3oBaHHUS U C y4ETOM
pexomennanuit denepanpHoro oneparopa yueOHoro npeamera «dPusukay. Pabovas mporpamMma
MO3BOJIIET MHTETPUPOBATh DPEATU3YEMbIE 3/€Ch IOJAXOJbl, CTPYKTYpYy MU COJAEpKaHHUE IpU
opranuzanuu yaeoHoro npenmera «dusnka» 7-9kiace. Mcnonb3oBanue o00pynoBaHuUs IIEHTpa
«Touka pocTay 103BOJSIET CO3JaTh YCIOBUS:

JUTSL pacIIMPEHUs COICPKAHUS MIKOJIBHOTO OMOJIOTHYECKOT0 000PYI0BaHMUS;

JUISL TIOBBIIICHHSI TTO3HABATEIIBHOM aKTUBHOCTH OOYYaIOUIMXCS B €CTECTBEHHOHAYYHOMH
obOnacru;

JUTSL pa3BUTHS JTMYHOCTH IIKOJIBHUKOB B Ipoliecce 00y4eHus: OMOJIOTHH, €r0 CIIOCOOHOCTEH,
(GbopMHpOBaHUS U YIOBJIETBOPEHHSI COLIMATBHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;

JUIA pa6OTBI C OIapCHHBIMU MKOJbHUKAMH, OPraHU3allMi UX Pa3BUTUA B PA3JIMYHBIX 00macTax
O6p330B8.TCJIBHOI>'I, TBOquCKOﬁ ACATCIIBHOCTH.

[Tporpamma no ¢u3uke Ha ypOBHE OCHOBHOT'O 00111€r0 00pa30oBaHMsI COCTaBIIEHA HA OCHOBE
NOJIOKEHUH M TpeboBaHMM K pe3yabTaTaM OCBOEHUS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBaTenbHON nporpammsl, npejctaBieHHbIX B PI'OC OO0, a Taxxke ¢ yuéTom peaepanbHON
paboueii nmporpammMsl Bociutanus U Konuenuuu npenogaBanus yueOHoro npeamera «Dusukar.

Copepxanue  mporpaMMmbl 1o (u3MKe  HampaBieHO  Ha  (OpPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYy4arolMXCsi M OpraHu3alyio H3ydeHus (u3uku Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMme mo ¢u3uke yYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOIO
npeamera B peanmm3anuu  TpeboBannit DPI'OC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHbIM  pe3yibTaTaM  OOyueHHus, a  TakKe  MEXIPEJAMETHblE  CBS3U
€CTECTBEHHO-HAYUHBIX YUEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs.

[IporpammMa 1o ¢u3uKe yCTaHaBIMBAET pacHpeieseHre y4yeOHOro mMaTepuaia 1o rojam
o0ydeHust (1Mo Kiaccam), TpeajgaraeT TPUMEPHYIO TMOCIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COAEPKAHUS U yUETE BO3PACTHBIX 0COOEHHOCTEN
oOyJaromuxcs.

[Tporpamma no ¢usuke pazpaboTaHa C LEIbI0 OKa3aHUS METOAMYECKONW TOMOIIY YIUTEIIO
B CO3/IaHUU paboUeii TPOrpaMMBbI 10 yUeOHOMY MPEIMETY.

®u3rKa SBISAETCS CUCTEMOOOPA3YIOLIUM /JIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (pU3HUECKUe 3aKOHBI JISKAT B OCHOBE INPOLIECCOB U SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonoruelt, actpoHoMueil U ¢pu3MUecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUYHYIO



KapTUHY MUpa, NPEAOCTABISAET HambOosiee SICHble 00pa3lbl NPUMEHEHHs HAydHOrO METoJa
MIO3HAHMS, TO €CTh CIIOCO0A MOIY4YEHHUS JOCTOBEPHBIX 3HAHUN O MHpE.

OnHa ¥3 TNIaBHBIX 337a4 (PU3HMUECKOro 00pa3oBaHMs B CTPYKType oOmiero oOpa3oBaHUs
COCTOUT B (OPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW TIPaMOTHOCTM W HHTEpeca K Hayke Yy
oOyJaronuxcs.

N3yuenne ¢uznkun Ha 0a30BOM YpOBHE MPEAIOaracT OBJIAJACHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUHYIO TPAMOTHOCTbD!

® HAy4YHO OOBACHATH SIBIICHUS,

® OIICHUBaTh U IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHMS;

® MHTEPHPETUPOBATH JAHHBIE U MCIIOJNb30BaThb HAy4YHBIE JOKa3aTeNIbCTBA MJIs
IIOJIyY€HUS BBIBOJIOB.

[lenn w3yuyeHus: (U3WKU HA yPOBHE OCHOBHOT'O OOIIETO OOpa30BaHUS OMNPEICICHBI B
Konuenuu npenogasanus yuyebHoro npeamera «Pusnka» B 00pa3oBaTeNbHbIX OpPraHU3aMIX
Poccuiickoit ®@enepauuy, peaau3ylolMX OCHOBHbIE 001I€00pa3oBaTeNbHble MPOrPAMMBL,
yrBepxkA€HHON pemenneM Koismernn MunucrteperBa npocsemienuss Poccuiickonn @enepannn
(mpotokon ot 3 nexadps 2019 r. Ne [1K-4BH).

ey n3yyenus: GU3NKU:

e [puoOpeTeHHEe HHTEpeca U CTpEeMIIEHUS OOy4aroIlMXCs K Hay4HOMY H3YYEHUIO
HOPUPO/IbI, PA3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE MPEACTABIEHUH O HAydHOM MeETOJ€ TMO3HaHUA U (opMHUpOBaHUE
UCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPY)KAIOLUM SIBJICHHSIM;

e (QopmupoBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3yJsibTaTa U3yuyeHUs] OCHOB CTPOCHMUSI
MaTepuy U pyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

e (QopmupoBaHuE NPEICTABICHUN O PO (PU3UKHU I Pa3BUTUSA IPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHU;

® pa3BUTHE IMPEACTaBICHUN O BO3MOXHBIX cepax Oyaymed mnpodeccuoHaIbHOM
JeSITeIbHOCTH, CBSI3aHHOM ¢ (pU3MKOI, MOArOTOBKA K JaJibHEHIIEMY 00yYEHHIO B 3TOM
HaIpaBJICHUU.

JocTiwkenne STHX 1eneil mporpamMmbl 1o (u3MKe Ha YpPOBHE OCHOBHOI'O OOILEro

00pa3oBaHus 00ecIeunBaeTCsl pelICHHEM CIISAYIOLINX 3a1a4:

e npuoOpeTeHne 3HaHUM O TUCKPETHOM CTPOEHUH BEIIECTBA, O MEXaHUUECKUX, TETNIOBBIX,
AIIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSAX;

e [puoOpeTeHHe YMEHUH ONUCBHIBATbH M OOBACHATH (U3NYECKUE SIBICHUS C
MCII0JIb30BaHUEM TIOJyYEHHBIX 3HAHUI;

® OCBOCHHME METOJOB pEIICHUs MPOCTEHIINX pPACYETHBIX 3a/lad C MHCIOIb30BAaHHEM
buznyecKkux Mozenel, TBOPUECKUX U MPAaKTUKO-OPUEHTUPOBAHHBIX 3a7ay;

e pa3BUTHE YyMEHUW HaOMIOJaTh MNPHUPOAHBIE SBIEHUS U  BBIIOJHATH  OIBITHI,
nabopaTtopHble PabOTHl M SKCIEPUMEHTAJbHBIE HCCIEIOBAaHUS C HCIIOJIb30BAaHUEM
U3MEPHUTENIbHBIX TPUOOPOB;

e OcBOeHHE MPHUEMOB PabOTHl ¢ HMH(popMarue (GU3MUECKOro coaep’KaHUs, BKIIOYAs
MH(POPMALIMI0O O COBPEMEHHBIX JOCTH)KEHUSX (U3MKH, aHaIu3 U KPUTHUECKOe
OlIEHUBaHHE UHPOPMALINY;

® 3HAaKOMCTBO cO cepaMu NpodhecCHOHAIBHON AEATENIbHOCTH, CBA3aHHBIMU C (DH3UKOM,
¥ COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha IOCTUKEHUAX (prU3HUecKoi HayKH.



Ha u3ydenune ¢usukum (6a30BbIi YpOBEHB) HA YPOBHE OCHOBHOTO OOIIETO O0Opa3oBaHUS
oTBoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEINIO).

[Ipennaraemslii B mporpamme 1o (Gusmke nepeyeHsb J1abopaTOPHbIX paboT U OMBITOB HOCUT
PEKOMEH/IATENIbHBIA XapaKTep, YYUTeNb JeiaeT BhIOOp MpOBEICHHs Ja0OpaTOPHBIX pPadOT H
OTIBITOB C YU4ETOM MHIWBUAYAIBHBIX OCOOCHHOCTEN 00yYarOIMXCsl, CIIUCKA HKCIIEPUMEHTATBHBIX
3aJJaHuM, MpeiaraeéMbIX B paMKax OCHOBHOT'O TOCYJJapCTBEHHOI'0 3K3aMeHa o (pusmke.



COJAEPKAHUE OBYYEHUA
7 KJIACC

Pazgen 1. ®u3uka u €€ poJib B MO3HAHUU OKPYKAKILET0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npuponsl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbBL. W3mepenue ¢uznueckux BenuuuH. Du3nueckue MpudOpkL.
[TorpemnocTs u3mMepeHuii. MexxayHapoHas CUCTEMa €IUHMUII.

Kak ¢usuka u npyrue ecreCTBEHHbIE HayKH H3y4yaroT MPHPOIy. EcTecTBEeHHO-HAy4YHBIH
METOJl TO3HaHWs: HaOJIOJEHHE, ITOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBWKEHUE THUIIOTES,
SKCIIEPUMEHT [0 TMPOBEpKEe THUIoTe3, O0ObsAcHeHue HalmogaemMoro spiaeHus. OmnucaHnue
bu3NYECKUX SIBICHUHN C IIOMOIIBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, JIEKTPUUECKIE, MArHUTHBIE, CBETOBBIC SIBJICHUS.

2. dusuueckue TpuUOOPHI U MpOLEAypa MPSIMbIX U3MEPEHHI aHATOTOBBIM M IU(POBBHIM

puoopoOM.

Jlabopamopnusie padbomot u onvimol.

Omnpenenenne 1EHbI IEIEHUS MKaIbl HK3MEPUTEIBHOTO pUodopa.
N3mepenne paccTOsTHU.

N3mepenne o0bEMa KUIKOCTH B TBEPIOTO TeIa.

Omnpenenenue pasMepoB MajbIX TEN.

kv

W3mepenne TtemrepaTypbl MNpU TOMOIIM KUAKOCTHOTO TEPMOMETpAa W JaTudKa
TEMIIEpaTyphI.
6. IlpoBenenue wuccienoBaHHMs O MNPOBEPKE THUIIOTE3bl: JAIbHOCTh MOJETA IIapUKa,
MYIIEHHOTO TOPU30HTAIIBHO, TEM OO0JIbIIE, YeM OOJIbIIE BBHICOTA MTyCKa.

Pa3nen 2. [lepBonayaibHble CBeleHUs 0 CTPOEHHH BellleCTBA.

CrpoeHue BemecTBa: aToOMbl M MOJEKYJIbl, MX pa3Mepbl. OMBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue yactuil BemiecTBa. CBSI3b CKOPOCTH JBHKEHHUS YacCTHI[ C TEMIIEpaTypoOH.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzauMopeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHpleé COCTOSIHMSI BEIIECTBA: CTPOECHHME Ta30B, JKUJIKOCTEHW U  TBEPIBIX
(KpuCTaIUTHYECKUX) Tel. B3auMOCBS3b MEXIy CBOWCTBAMH BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJSIPHBIM CTpoeHHeM. OCOOCHHOCTH arperaTHbiX COCTOSHUHN
BOJIBI.

Hemoncmpayuu.

1. HaGnronenne 6pOyHOBCKOTO JABHIKEHUS.

2. Hab6monenue nuddysun.

3. HaGnronenue siBICHU, OOBSICHSIOMIMXCS MPUTSHKEHUEM WU OTTAIKMBAHUEM YaCTHI]

BEIIECTBA.

Jlabopamopnwvie padbomot u onvimul.

1. OueHka aAuamMeTpa aToMa METOJIOM PSIOB (C UCTOIb30BaHueM (poTorpaduii).

2. OmnbITHI 10 HAOTIOACHHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.

3. OmnbITh IO OOHAPYKEHUIO ACUCTBHSI CUIT MOJICKYJIIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:keHHe U B3aUMO/ieiicTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBIXKCHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

SlBnenue wHepruu. 3aKOH HHEpUUHU. B3aumoneiicTBue Ten Kak MpPUYMHA H3MEHEHUS
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIECTBA.

Cwia kak XxapakTepucTtuka B3aumojenctBus Ttei. Cuna ymnpyroctu u 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOIIBIO JUHAMOMETpA. SIBIIeHUE TArOTeHUs U cuiia TsbkecT. Cuiia TSKeCcTH
Ha Apyrux mianetax. Bec tena. HeBecomocTs. CrioxeHue Cuil, HalpaBJICHHBIX IO OJHOM MPSIMOiA.
PaBHopelictByromas cui. Cuma tpenus. TpeHue CKOJIbKEHUS U TPEHHE MOKosi. TpeHue B mpupoie
U TEXHHKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHs Teja.

N3mepenne ckopoCcTH NPSIMOJIMHEUHOTO IBUKEHHUS.
Habumronenue siBjaeHUs] UHEPIUH.

HabGmonenne nsmMeHeHus: CKOPOCTHU MPU B3aUMOJICHCTBUH TEJl.
CpaBHeHHE Macc MO B3aUMOJEHCTBUIO TEJl.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

A

Jlabopamopnwvie pabomot u onvimol.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO IBMIKEHHUS (IIApUKa B YKUIKOCTH, MOICIH
ANEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).

2. Ompenenenue cpeiHeld CKOPOCTU CKOJBXEHHsS Opycka WM IIapUKa MO HAKIOHHOU
MIJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPIOTO TeEa.

4. OnbIThI, TEMOHCTPUPYIOIINE 3aBUCHUMOCTh pacTsSKeHUs (IedopMaiiui) MpyKUHBI OT
MPUIOKEHHOMN CHIIBI.

5. OnbIThI, IEMOHCTPUPYIOLTHE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHUS OT Beca Teja U
XapakTepa CONMPUKACAIOITUXCS TTOBEPXHOCTEH.

Pa3nen 4. laBinenune TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

Jasnenue. CriocoObl yMEHBIIICHUS U YBETTHUEHUS NaBieHus. JlapieHue ra3a. 3aBUCUMOCTh
JaBJIEHUs Ta3a OT 00bEMa, Temneparypsl. [lepenaua naBnenust TBEPABIMHU TEJIAMU, JKUIKOCTSIMHU U
razamu. 3akoH [lackams. [lHeBMaTmyeckue MamvHbl. 3aBUCHUMOCTH JIaBJICHUS KUJAKOCTH OT
ryounsl.  [mapocratmueckuit  mapagokc. CooOmaromuecs cocyabl. ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe namieHue. [IpHunHBI CylIecTBOBAaHUS BO3IYIIHOM
o6omoukn 3emmu. Onwir Toppuyennu. M3mepenune atmocdepHOro naBlieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHUS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMoc(hepHOTro JaBICHHS.

JlelicTBHE )XKUIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teo. BriTamkuBaromas (apxuMenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTbD JaBJIEHUS ra3a OT TEMIIEPaTyphl.

[lepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0bmraronirecs: CoCy/Isbl.

I'mppaBnuyeckuit mpecc.

[IposiBineHue neicTBrst aTMOC(HEPHOTO JaBICHUS.

Nk L=



3aBUCHMOCTh BBITAIKMBAIONICH CHJIBI OT 00bEMa MOTPYKEHHOM dYacTH Tella |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM XKUJKOCTH.

VYcnoBue miaBaHus TeN: IUIABAaHUE WIM TMOTPY>KEHHE Tell B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuusie pabomot u onvimol.

I.

HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEéMa MOTPYKEHHOU B KHUIKOCTD
YacTH TeJa.

OnpeneneHre BBITAJKUBAIOIIEH CHIIbI, JCUCTBYIOIIEH HA TEJNO, IOrPYKEHHOE B
KUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CUIIBL, ICMCTBYIOLLIEH HA TENIO B )KUJKOCTH,
OT Macchl Tena.

OnbIThL, 1EMOHCTPUPYIOLIKME 3aBUCUMOCTh BBITAJKHMBAIOLEH CUJIIbI, IEUCTBYIOLIECH Ha
TEJI0 B KUJKOCTH, OT 00bEMA MOTPYKEHHOM B JKUJIKOCTh YacTH TeJia U OT IJIOTHOCTH
YKUJIKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOAKU U ONpEIeiIeHue e
rPYy30M0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoHOCTB. JHeprusi.

Mexanunueckast pabota. MOIIHOCTb.

[TpocThie MexaHU3MBI: pblYar, 0J0K, HaKJIIOHHAsI MJI0CKOCTh. [IpaBuio paBHOBecHs phlyara.
[IpumeHneHue mpaBuiIa paBHOBecHs pbluara K Onoky. «3omotoe mpaBuio» Mexanuku. KIIJ]
IIPOCTBIX MEXaHU3MOB. IIpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanunyeckas 3Heprusi. Kunetnueckas 1 nmoreHuaibHas sueprus. [IpeBpaiienue o1Horo
BHJIa MEXAHUYECKOM YHEPTUU B APYroi. 3aKOH COXPAHEHHUS SHEPTHH B MEXAHHKE.

Hemoncmpayuu.
1. IIpuMepsl MPOCTBIX MEXaHU3MOB.
Jlabopamopnwvie padbomot u onvimel.
1. Ompenenenue pabOThl CHIBI TPEHHUS TPU PABHOMEPHOM JIBWKEHHU Tela I10
TOPU30HTAIHON TOBEPXHOCTH.
2. HWccnenoBaHue yclOBHIl paBHOBECHS pbluara.
3. Usmepenue KIIJl HakTOHHOM MJIOCKOCTH.
4. H3ydeHune 3aKOHA COXPAHEHUS MEXaHUUYECKOM SHEPTUU.
8 KUIACC

Pa3znea 6. TensoBbIe SIBJIEHHUS.

OCHOBHBIE TTOJIOKEHUS MOJIEKYISIPHO--KMHETUYECKOM TEOprU CTpOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJI. OmbIThl, NOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPHH.

Mopenu TBEPIOTO, KUIKOTO M Ta3000pa3HOr0 COCTOSHMM BemecTBa. Kpucrammmueckne u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB ra3oB, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJIEKYJIIPHO--KUHETUYECKOM Teopun. (CmauMBaHWEe M KanwuIIpHbIE siBIeHUsA. TeroBoe
pacIIMpeHHe U CKaTHe.

Temmneparypa. CBs3p TeMmIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBWKCHHUS YAaCTHII.
Buytpennss sueprus. CiocoObl U3BMEHEHHU s BHYTPEHHEW SHEPTyu: TeIUIonepeaya i COBEPIICHNE

paboTHL.

BI/II[BI TCIIONCpCAaYn: TCILJIONPOBOAHOCTh, KOHBCKIIUA, U3JTYUCHUC.



KommuectBo Temnorel. YaenapHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHUE TEIUIOBOro OanaHca. [limaBneHue u OTBepAeBaHUE KPUCTALTHYCCKHX
BEIIECTB. YAenbHas Termyora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenbHas temiota mnapooOpa3oBaHHUs. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHUS OT
aTMoc(epHOro JaBiICHHUS.

BnaxnocTs BO3ayXa.

DHeprus TOIMBa. Y IeJbHas TEIJIOTa CTOPAHUS.

[Tpunnuner pabotel TeruoBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATEIU U 3alllMTa OKPYKaIOLIEH Cpebl.

3aK0OH COXpaHEHUs U MPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO JIBUKEHHUSI.

Habmonenue nuddysun.

HabGmronenue siBieHnit cMauynBaHUs M KalTWJUISIPHBIX SIBJICHUH.

HabGmonenue TeniaioBoro pacuimpeHust Tel.

V3MmeHeHne AaBlieHus ra3a Mpu U3MEHEHUH 00bEMa U HArpeBaHUH UITU OXJIAXKICHUU.

[TpaBuiia u3MepeHus TeMIepaTyphl.

Bunae! Tenonepenaun.

Oxaxk/IeHue MPpU COBEPILIEHNUU PabOTHI.

9. HarpeBaHnue npu coBepiieHUU padOThl BHEIIHUMU CHIIAMHU.

10. CpaBHeHHE TETUIOEMKOCTEN Pa3IMYHBIX BEILIECTB.

11. HaGmroneHue KumeHwus.

12. HabnroneHue nocTossHCTBA TEMIIEPATyphl IIPH IJIaBICHUH.

13. Mopenu TemIOBBIX ABUTATEIIEH.

Jlabopamopuvie padomol u onvimel.

OnbITHI 10 OOHAPYKEHUIO ACHCTBUS CHUIT MOJIEKYJISIPHOTO TPUTSKCHHUS.

OnbITHI O BhIpAIIMBAaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIM caxapa.

OnbITHI MO HAOTIOIEHUIO TETIOBOTO PACIIUPEHHS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.

Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IITPHIIA.

OnBbITEL, JAEMOHCTPUPYIOIINE 3aBUCHMOCThH JIaBJIGHHUSI BO3JayXa OT €ro oOnéMa u

HarpeBaHUs WM OXJIAKICHHUS.

6. IlpoBepka THUMOTE3bl IUHEHHOW 3aBUCHMOCTH JMJIWHBI CTOJOMKAa KHUAKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphI.

7. HaOmoneHue M3MeHEHUs] BHYTPEHHEH SHEpruM Tejla B pe3yibTare Telionepeaadu u
paboOTHI BHEITHUX CHIL.

8. HccnenoBanue siBJICHHS TEIIIOOOMEHA MTPHU CMENIMBAHUH XOJIOIHOM U TOpsYel BOMBI.

9. OmpeneneHne KOIWYECTBA TEIJIOTHI, IOJTYYEHHOTO BOJOW TpH TEIIOOOMEHE ¢
HarpeThiM METAJUTMYECKUM ITHITHHIPOM.

10. Omnpenenenne yaenbHON TEMIIOEMKOCTH BELIECTBA.

11. UccnenoBanue nporecca uCrnapeHusl.

12. Onpenenenrie OTHOCUTENBHON BIIaXKHOCTH BO3/yXa.

13. Onpenenenvie yaenabHOW TEIUIOTHI IIJIABICHUS JIbJA.

el AN A S o

Nk

Paszpnen 7. diekTpu4eckue 1 MAarHUTHBIE SIBJICHHS.

Onexrpuszanus Tei. J{Ba poja 31eKTpUUECKUX 3apsa0B. B3aumoeiicTBre 3apsKEHHBIX TEN.
3aKoH Ky.]IOHa (3aBI/ICI/IMOCTB CHJIBI BSaHMOHCﬁCTBHﬂ 3apsKCHHBIX TCJI OT BCJIMYHHBI 3aps/i0B U
pacCTOAHUS MEXKAY TEIaMHU).



Onektpuueckoe noje. Hanpssk€HHOCTD 3iiekTpuyeckoro noiis. [IpunHiun cynepno3unuu
AIIEKTPUYECKUX I0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
atoma. [IpoBOAHMKY U TUANEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

OJIEKTPUYECKUIT TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOrO0 TOKa. cTOUuHMKM
IIOCTOSIHHOTO TOKa. JleHCTBUS 3JIEKTPUYECKOTO TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEKTPUUECKUM TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OieKkTpuueckoe HarpsbkeHue. ConpoTHBIEHHE
MIPOBOJIHUKA. YIEIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma [ ydacTka LEnu.
[TocnenoBarenbHOE U MapajIeNbHOE COEUHEHNE TPOBOJHUKOB.

Pabota 1 MOIIHOCTD 3JIEKTpUUECKOrO TOKa. 3akoH Jxoyns—JleHna. DnekTpuueckue e
U TIOTpeOUTENH JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[locTostHHbIE MarHuThl. B3auMopeilcTBME NOCTOSHHBIX MAarHUTOB. MarHutHoe IoJe.
MarnuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe NS *Ku3HU Ha 3emute. OnbIT Dpcreaa. MaruutHoe moiie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMrareilb HOCTOSHHOrOo TokKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoOW  uHAykuuu. IlpaBuino  JleHua.
OnextporeHeparop. CrocoObl MONyYEHHsI AJIEKTPUUECKOM HHEPTUU. ODIEKTPOCTAHLIUU Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa aneKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOKCTBO U AEUCTBUE DIIEKTPOCKOIIA.
OneKTpoCcTaTUIECKast UHIYKIIMSL.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHu€e CUIIOBBIX JIMHUHI 3JIEKTPUUECKOTO MOJIS.
VcTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DNEeKTPUYECKHUM TOK B )KHUJIKOCTH.
. I'a30BBIi1 pazpsz.
. U3MepeHnue cuibl TOKa aMIepMeTpOM.
. I3MepeHnue 31eKTpruuecKoro HanpsyKeHUs! BOJIbTMETPOM.
. Peocrar n Mara3uH cOnpOTHBIICHHUM.
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. BSaHMOHCﬁCTBHC IMOCTOAHHBIX MarHuToOB.
. MO,Z[CJII/IpOBaHI/IC HCBO3MOXHOCTHU pa3JACICHUA ITOJIFOCOB Marnura.
. MO)IeJ'II/IPOBaHI/Ie MarHUTHBIX MOJISH IOCTOSHHBIX MAarHUTOB.
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. OnsIT Opcrena.

. MarnuTtHoOe nojie Toka. JJIeKTPOMarHmr.

. JleficTB€ MarHUTHOTO MOJISL HA MPOBOJHUK C TOKOM.

. DIIEKTPOBUTATETH TIOCTOSIHHOTO TOKA.

. UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHONW WHTYKITUH.

. OnbiTel @apages.

. 3aBUCUMOCTb HaIPaBIEHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHHUSI.
. DIIEKTpOreHEPATOP MOCTOSTHHOTO TOKA.
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Jlabopamopnwvie padbomot u onvimol.

OnBITHI O HAOTIOCHUIO SJIEKTPU3AIMU Tl MHAYKIIUEH U MPU COMTPUKOCHOBEHUH.
WccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJISL HA TPOBOJHUKH U IUAJICKTPUKH.
COopka u mpoBepKka padOoThI JEKTPUUECKOH I[EMH TOCTOSHHOTO TOKA.

W3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HapsHKEHUSI.

A

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, HIYIIETO Yepe3 PE3UCTOpP, OT COMPOTUBICHUS
pe3rcTopa M HAPsKEHUs Ha PE3UCTOPE.
7. OnbITbl, JAEMOHCTPUPYIOLIME  3aBUCUMOCTb  JJEKTPHUUECKOTO  CONPOTHUBIICHUS
IPOBOJHUKA OT €r0 JJTUHBI, IJIOIIAIH ITONEPEUYHOr0 CEUSHUsS K MaTepHaa.
8. TIpoBepka mpaBuia ClI0KEHUS HAPSHKEHUH MPH MOCIIEI0BATEIHLHOM COSTMHEHUH JBYX
PE3UCTOPOB.
9. IlpoBepka mpaBuiia JUist CUIIbI TOKA MPH NapauIeIbHOM COCTUHEHUN PE3UCTOPOB.
10. Onpenenenue paboOTHI JIEKTPUUECKOTO TOKA, UYIIIETO Yepe3 PE3UCTOp.
11. Onpenenenue MOLUTHOCTHU 3JIEKTPUUYECKOTO TOKA, BBIJEIIIEMOI Ha PE3UCTOPE.
12. MccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UITYLIETO Yepe3 JaMIIOUKY, OT HAIIPsKEHUS Ha
HEH.
13. Onpenenenue KI1/I narpeBarens.
14. UccrnenoBanue MarHuTHOTO B3aUMOJICHCTBUS IOCTOSIHHBIX MarHUTOB.
15. U3yyeHne MarHMTHOrO TMOJS TOCTOSIHHBIX MAarHUTOB NpU HUX OOBEIUHEHHUU U
paszeneHuu.
16. ViccnenoBanue AeMCTBUSI 3JEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
17. OnbITHL, IEMOHCTPUPYIOIINE 3aBUCHIMOCTD CHJIBI B3aUMOJICHCTBUS KATYIIKU C TOKOM H
MarHuTa OT CHJIbI TOKA U HalpaBJICHUsS TOKA B KaTyILKE.
18. M3y4yeHue nefcTBUSI MArHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
19. KoHctpyupoBanue 1 u3y4eHue paboThl 3JIEKTPOIBUTATENS.
20. Uzmepenune KIIJ] anekTpoBUraTeIbHON YCTAaHOBKHU.
21. OnpITEl MO MCCIEIOBAHUIO SBJICHHUS 3JEKTPOMArHUTHOW MHAYKIMH: HMCCIIEOBAHUE
U3MEHEHU 3HaUeHUs U HalpaBJICHUs MHYKIIMOHHOTO TOKA.
9 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nwxeHue. MarepuanbHas Touka. Cuctema orcdéra. OTHOCUTEIBHOCTH
MEXaHWYECKOrO JBHKEHHs. PaBHOMEpHOE mpsMoiMHENHOEe ABMXKeHue. HepaBHoOMepHOe
NpsMOJIMHEHOE JBM>KeHHME. CpelHssi M MIHOBEHHAas CKOpPOCTh Tela IPH HEPABHOMEPHOM
JBUKEHUU.

Yckopenue. PaBHoyckopeHHOe TIpsiMOJIHHEHHOe aBuxkeHne. CBoboaHoe najenue. OmnbIThI
lanunes.

PaBHOMepHOE JBWXEHHE MO OKPYXKHOCTH. [lepuoa m yactora oOpamenus. JluHeitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

Ilepsbiit 3akoH HerotoHa. Bropoit 3akoH Herorona. Tperuit 3akoH Herorona. Ilpuniun
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUSI CKOJIbKEHUs, Cuila TPEHHS
MIOKOSI, IPYTHUE BUBI TPEHHUS.

Cuna TsDKECTM M 3aKOH BCEMUPHOTO TATOTEHHS. YCKOpPEHHE CBOOOIHOTO IMaJCHUS.
JBmxenue manet Bokpyr Connna. [lepBas kocmudeckast ckopocTs. HeBecoMOCTh 1 meperpy3ku.



PaBHOBecue mMaTepuanbHOM TOUKHA. AOCONMIOTHO TBEPIOE Teno. PaBHOBecue TBEpOTO TEema
C 3aKpEIUIEHHON OChIO BpallleHUsl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynec Tena. M3menenue umnyinbca. Mmmynsc cuibl. 3aKOH COXpaHEHUs HUMITYJIbCA.
PeakTuBHOE IBUXKEHUE.

Mexanuueckass pabota U MomHOCTb. PaboTa cun Tskectu, ynpyroct, tpeHusi. Cs3b

SHEPruu

u pa60TBI. HOTGHHI/I&HBH&H OHEpIrusa TCJIa, MOAHATOrO HaAd INOBCPXHOCTHIO 3CMIIM.

IToTreHumanbHas 3Heprus cxkarou npyxxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW YHEPIUH.
Hemoncmpayuu.

l.
2.

A

7.

8.

9.

10.
11.
12.
13.
14.
15.
16.

HaburoneHne MexaHn4ecKoro IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.
CpaBHeHue MyTel U TPAeKTOPUI IBUKEHUS OJHOTO U TOTO K€ TeJla OTHOCUTEIBHO
pasHbIX TeJ OTCUETA.

N3mepeHue cKOpoCTH U YCKOPEHHsI TPSIMOJIMHENHOTO ABUKEHMSL.

HccnenoBanue Npu3HakoB PAaBHOYCKOPEHHOTO IBUKEHHUS.

Habumronenne ABM>XeHUS Tesla 0 OKPYKHOCTH.

HaOnronenne MexaHMUECKUX SIBJICHUH, IPOUCXOAIUX B cucteMe oTcuéra «Tenexkar»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIBHO KaOMHETa (PU3UKH.
3aBUCUMOCTb YCKOPEHHs Tela OT MAacChl TeNIa U IEHCTBYIOLIEH Ha HErO CHUJIBL.
HabmroneHne paBeHCTBa CUII IPU B3aUMOJECHCTBUY TEIL.

M3meHeHue Beca Tella Ipu YCKOPEHHOM JIBUKEHHUU.

[Tepenaya umnysbca Npyu B3aUMOJICHCTBUHU Tell.

[TpeoOpa3zoBanus SHEPTUM NIPU B3aUMOAECHCTBUH TEll.

CoxpaHeHue UMITyJbca IPU HEYIPYTOM B3aUMOAECHCTBUM.

CoxpaHeHue UMITyJIbCa IPU aOCOJIFOTHO YIIPYTOM B3aUMOJICHCTBUY.

HaOGnroenue peakTHBHOTO IBUXKEHHUS.

CoxpaHeHue MEXaHU4YEeCKOW SHEPTHH NPU CBOOOIHOM I1a/IEHUH.

CoxpaHeHue MEXaHU4YeCKOW SHEPTUH MPH JABHKEHUU TeJla MO IeUCTBUEM IPYKHUHBI.

Jlabopamopnuvie pabomul u onvimol.

1.

*©

KoHcTpynpoBanue Tpakra Uil pa3roOHa M JAJBHEHIIET0 PaBHOMEPHOTO ABH)KECHHUS
IapuKa Ujin TCJICIKKU.

Omnpenenenue cperHell CKOPOCTH CKOJBXEHHsS OpycKa WM JBMXKEHHUS IIapuKa IO
HAKJIOHHOM INIOCKOCTH.

OnpeneneHue ycKOpeHHMs Tejla IPU PAaBHOYCKOPEHHOM JIBM)KEHHUU I0 HAKJIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTU OT BPEMEHU MPU PAaBHOYCKOPEHHOM JBM)XEHHUU 0€3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka runoTesbl: eciiv MPH PaBHOYCKOPEHHOM JIBUKEHUH 0€3 Ha4aJbHON CKOPOCTH
ITYTHU OTHOCATCA KaK P/ HEYETHBIX YHUCCII, TO COOTBETCTBYIOIIUEC ITPOMCKYTKH BPEMCHU
OJIWNHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHHS OT CHJIBI HOPMaJbHOTO
JIaBJICHMSL.

Omnpenenenne korhduneHTa TPEHUS CKOIbKEHHUSL.

Ornpenenenne )KECTKOCTH MPYKHUHBI.

Omnpenenenue paboOTHl CHJIBI TPEHUS MPU PABHOMEPHOM JBIDKEHHM Teja IO
TOPU30HTAIILHON ITOBEPXHOCTH.



10. Onipenenenue pabOTHl CHUJIBI YIIPYTOCTH TPU TMOABEME Tpy3a C HCIOIb30BAHHEM
HEIOJIBUYKHOT'O U MOJIBUKHOT'O OJIOKOB.

11. N3ydyeHue 3aKk0HA COXpPaHEHUS IHEPTHMU.

Pa3zgen 9. Mexanndeckue KoJ1e0aHus U BOJHEIL.

KonebartenbHoe nBmwxkenue. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHMI: MepHoJ, 4acToTa,
aMIuTyna. MaremMatud4ecKuil M NPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHeprum Ipu
K0JIeOATEIbHOM JIBUKCHUH.

3aryxaromue konebanus. BeinyxkneHnsle koneOanus. Pesonanc. MexaHuueckue BOJHBI.
CaoiicTBa MexaHn4eckux BOJH. [IpononpHble U nonepeyHbie BOJIHBL. JlJIMHA BOIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TeJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa U BbIcOTa TOHA. OTpaskeHue 3Byka. IH(pa3Byk u ynbTpa3ByK.

Hemoncmpayuu.

Habmronenue xonebanuii Tei noj JeHCTBUEM CHUITBI TSXKECTH U CUIIBI YIIPYTOCTH.
Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

Habumronenne BbIHYX/I€HHBIX KOeOaHU 1 pe30HaHca.

PacnipocTpanenre npoAoabHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIH).

HabmroieHue 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHYECKHI1 pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

1. Omnpenenenue 4acTOTHI U MEpUOJIa KOJIeOaHUI MaTeMaTHYECKOTO MasiTHUKA.

2. OmpeneneHue 4acTOTHI U EpHOJia KoeOaHUI MPYKUHHOTO MAaITHHKA.

3. MHccnepoBanue 3aBUCHMOCTH IEpHOJAA KOJEOAHWI MMOABEUICHHOTO K HUTH Tpy3a OT

A

JUTUHBI HUTH.
4. WccrnenoBaHue 3aBHCHUMOCTH TEpHOJa KoJeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl
rpysa.
5. TlpoBepka HE3aBUCHMOCTH TE€pHOJa KOJeOaHUN Tpy3a, MOABEHICHHOTO K HUTH, OT
Macchl Tpy3a.
6. OTmnbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh TIEPHUO/1a KOJIeOaHH MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3mepeHne yCKOpeHUs CBOOOIHOTO TMaICHHUS.
Pa3nen 10. DineKkTpoMarHuTHOE 1MoJ1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHUTHOE TOJie. DJIEKTPOMAarHUTHbIE BOJHBL. CBOMCTBA 3JEKTPOMArHUTHBIX
BOJH. [lIkasa 3eKTpoMarHuTHBIX BOJH. MCronb30BaHKEe 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3H.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOICTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BosiHOBBIE CBOMCTBA CBETA.
Jlabopamopnwvie padbomot u onvimol.
1. H3ydeHue CBOMCTB IEKTPOMATHUTHBIX BOJIH C TIOMOIIBIO MOOMIIBHOTO TenedoHa.
Pasznen 11. CBeToBLI€e IBJICHNUS.
JlyueBasg monenb cBera. Mcrounuku cBeta. IIpsMonuHEitHOE pacnpoOCTpaHEHUE CBETA.
3armenust Connua u JIynel. Otpaxenue ceera. [1nockoe 3epkano. 3aKOH OTpaKEHUs CBETA.
[Ipenomnenue cBera. 3akoH npenaomiieHus cBeTa. [lodHOe BHyTpeHHEE OTpaKeHUE CBETA.
Hcnonb3oBaHKe MOTHOTO BHYTPEHHETO OTPAKEHHS B ONITHYECKUX CBETOBOJIAX.



Jlunza. Xox nydeir B numH3e. OmnTmueckas cuctema ¢oToamnmapara, MUKPOCKONa M
Teneckona. I'na3 kak ontudeckas cucrtemMa. bin3opykocTs U 1aJbHO30PKOCTb.

Paznoxenne 6enoro ceera B ciektp. OnbiTel HetoToHa. CoKeHHe CIeKTPabHBIX IBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

0.
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[IpssMonMHENHOE PpaCIIPOCTPAaHEHUE CBETA.

OtpakeHue cBera.

[Tony4yenne n300paXkeHUH B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Tpenomiienue cBera.

OnTuyeckuii CBETOBOI.

Xon tyueit B coOuparomei JuHse.

XoJ1 1y4deil B pacCcerBaroOIIeH JIMH3E.

[Tony4yeHnne n3o00paxeHuit C MOMOIIBIO JIHH3.

[Mpunun aeiictBus Goroarnmapara, MUKPOCKOTA U TEIECKOIIA.

10. Mogensb rnaza.

11. Pa3noxxenue 6enoro cBeTa B CIEKTP.

12. Tlonyuyenue 6enoro cBeTa Mpu CIOKEHUH CBETA PAa3HBIX IIBETOB.
Jlabopamopuwvie pabomot u onvimol.

l.
2.
3.

Nons

HccnenoBanue 3aBUCUMOCTH YTJIa OTPAKEHUsSI CBETOBOTO JIy4a OT yIJia TaIeHHsI.
W3yueHne XapaKTepUCTHK U300paKEeHUS TPEIMETa B IIIOCKOM 3epKaie.
HccnenoBanue 3aBUCMOCTH YTJia MPEJIOMJICHUSI CBETOBOTO Jiyda OT YIJia MajCcHUs Ha
TPaHUIIE «BO3TYyX—CTEKIIO.

[Toy4yenue n300paskeHUit ¢ MOMOIIBIO COOMPAIOIIEH JTUH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKOHN CHUJIBI COOMpArOIeit TNH3BI.
OnbITHI IO PA3JI0KEHHIO OEIOro CBETa B CHEKTP.

OnpITBl IO BOCTIPHSTHIO I[BETA MPEIMETOB TPU HX HAOIIONEHHH Yepe3 IIBETOBBIC
(GUIBTPBIL.

Pa3zngen 12. KBanToBble siBJIeHHUS.
OmnsiThl Pesepdopaa u nminanerapHas moaens aroma. Moaens atroma bopa. Mcnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPBI.

PamuoaktuBHOCTE. Anbda-, O6eta- W ramma-uznydeHus. CTpOe€HHME aTOMHOIO sapa.
Hyknonnass wmoxens atomHoro siapa. M3oronsl. PanunoaktuBHble mnpeBpamieHus. Ilepuon
MoJIypacnaaa aTOMHBIX sIJIEp.

Snepuble peakiuy. 3aKOHBI COXPAHEHHS 3apsS0BOT0 U MAaCCOBOTO YMCEN. DHEPTUS CBSI3U
ATOMHBIX AJEP. CBs3b MacCEI U OHECPTHH. PeaKHI/II/I CHUHTE3a U JCJICHUA ANEP. HUcTounukn OHCPIrun
Connua u 3BE371.

Snepnas snepretuka. JIelicTBUS paglOaKTUBHBIX U3yUYEHUN HA KUBBIE OPraHU3MBbI.

Hemoncmpayuu.

1. CnexTpsl U3Iy4eHUs U NOTJIOIIECHHUS.

2. CnekTpsl pa3IMYHBIX Ta30B.

3. CunekTp BoJopoJa.

4. HaGmoaenue TpekoB B kamepe Bubcona.

5. Paborta cuéTurka HOHU3UPYIOIIUX U3ITYYEeHUH.

6. Perucrpauus usiydeHus IpUpOJHBIX MUHEPAJIOB U IPOJYKTOB.

Jlabopamopuvie pabomul u onvimel.

1.

Ha6J'IIO,I[eHI/Ie CIUIONTHBIX M TUHEHIATHIX CIICKTPOB U3JIYUCHUA.



2. HWccnepoBaHue TpPEKOB: HM3MEPEHUE HHEPrHMHM YacTHIBl MO TOPMO3HOMY NyTH (MO

¢dororpadusim).

3. HM3mepeHue paguoakTHBHOTO (hoHA.

IHoBTOPUTEIBbHO-0000 1A MOTYJIb.

[ToBTOpHUTENHEHO--0000MIAIONINIT  MOAY/Ab MpeAHAa3HAuYeH JJii CUCTeMAaTHu3aluu U
00001IeHNST TPEIMETHOTO COACPIKAHMSI M OIBITA IEATEIHbHOCTH, IPUOOPETEHHOTO MIPH U3YUECHUU
BCEro Kypca (hM3MKH, a TaKKe IS MOATOTOBKH K OCHOBHOMY TOCYJapPCTBEHHOMY JK3aMEHY IO
busuKe 11t 00yJaroImMXCs, BRIOPABIIMX 3TOT YUCOHBINH MPEIMET.

[Ipu u3ydyeHnn JaHHOTO MOAYJISl PEATIU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI I€ATEIBHOCTH,
HA OCHOBE KOTOPBIX OOECHEYMBACTCS JOCTIKEHUE TPEAMETHBIX ¢  METallpeIMETHBIX
IUTAHUPYEMBIX PEe3yJIbTaTOB 0OydeHus, (GopMHpyeTcs €CTeCTBEHHOHAYYHAss T'PaMOTHOCTE:
OCBOEHHME HAYYHBIX METOJOB MCCIIEIOBAHNUS SBIICHUNA IPUPObI U TEXHUKH, OBJIAJICHUE YMEHUSIMU
OO0BSACHATH (PU3NUECKHE SBJICHHUS, IPUMEHSS MOTYUCHHbIC 3HAHUSI, pelIaTh 3aaui, B TOM YHUCIIE
KaueCTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpyHIMIIMATBHO AEATEIbHOCTHBIA XapaKTep JAHHOTO pa3jiesla pealin3yeTcs 3a CYET TOro,
4TO 00yYarOLIUECs BBIMOIHSAIOT 33/1aHUs, B KOTOPBIX MM MPEAaraercs:

Ha OCHOBE IMOJIYYE€HHBIX 3HAHHUH pacro3HaBaTh U HAYYHO OOBICHATH (PU3HUYECKUE SIBICHUS
B OKPYKaroUIeH MPUPOJE U OBCEIHEBHOM KU3HU;

HCIIOJIb30BaTh HAYYHBIC METOJIBI MCCIEAOBAHUS (U3NUYCCKUX SBICHHUA, B TOM YHCIE IS
MIPOBEPKU TUIOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAyYHBIE OCHOBBI HambOoOJee BaXXHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJOTHIA,
HaIrpuMep, MPaKTHYECKOT0 MUCIOIb30BaHUS PA3IMYHBIX HCTOYHUKOB SHEPTHH Ha OCHOBE 3aKOHA
MIPEBPAICHHS U COXPAHEHHS BCEX U3BECTHBIX BUOB SHEPTHUHU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIEero oOpa3oBaHWs HaIlpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMETHBIX O6paSOBaTeJ'IBHI)IX PE3YJIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuarormierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) maTpMoOTH4eCKOro BOCIIUTAHUS

- IIPOsIBJICHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (hr3nyeckoi
HayKH;

- IEHHOCTHOE OTHOIIEHHUE K JOCTUKEHUSAM POCCUHCKUX YUEHBIX--(DU3UKOB;

2) rpaIaHCKOI0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacTHIO B OOCY)KJIEHHH OOIIECTBEHHO 3HAYMMBIX M dTHUYECKUX
po0JIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHNEM TOCTHKCHUN (PU3UKH;

- OCO3HAHME BaXKHOCTU MOPAJIbHO--3TUUECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3cTeTH4eCKOro BOCIMTAHUSA:

- BOCTIPUSITHE ICTETHYECKUX KadecTB (PU3NYECKOH HayKH: €€ TapMOHMYHOTO TOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

- OCO3HaHHUE IIEHHOCTU (M3NYECKON HayKH KaK MOILHOIO MHCTPYMEHTa MO3HaHUS MHpa,
OCHOBBI Pa3BUTHs TEXHOJIOIMH, BaKHEHMILIEH COCTABIISAIOIEH KYJIbTYpPHI;

- pa3BUTHE HAyYHOU JTH0O03HATEIBLHOCTH, HHTEPECA K HCCIIEI0BATEIbCKON IEATEIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONMONYYHS:

- OCO3HaHME [IEHHOCTH 06e30I1acHOro odpasa JKU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE,
BaXHOCTH ITPaBUJI O€30IACHOTO MOBEIECHUS Ha TPAHCIOPTE, HAa 10pOrax, ¢ JIEKTPUUECKUM U
TEIUIOBBIM 00OPYZOBAaHUEM B JIOMAIIHUX YCIOBHUSAX;

- cpopMUPOBAHHOCTH HaBbIKa pedIeKCUU, TPU3HAHUE CBOETO MpaBa Ha OMMOKY U TaKOTO e
IIpaBa y Apyroro 4ejaoBeKa;

6) TpyaoBOro BocnuTAHUS:

- aKTMBHOE Y4acTHe B PEIICHUHU NPAKTUYECKUX 3a/1ad (B paMKaxX CeMbH, 00pa30BaTEbHOM
OpraHu3al|M, TOpoJia, Kpast) TEXHOJIOTHYECKOH U COIMaIbHOI HapaBIEHHOCTH, TPEOYIOIINX
B TOM 4HCJIe U (U3NUECKUX 3HAHUI;

- UHTEpEeC K MPAaKTUYECKOMY M3yUeHUIO Ipodeccui, CBI3aHHbIX C PU3UKOM;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

- OpHMEHTalMsl Ha TNpUMEHEHHEe (U3NYECKUX 3HAHWM Ul pelieHus 3aaad B 00JacTu
OKpY>KaloIllel Cpe/ibl, INITAHUPOBAHMSI TIOCTYIIKOB M OLIEHKU MX BO3MOXKHBIX OCIEACTBUM JUIA
OKpY’KaIOIlEl Cpe.bl;

- OCO3HaHHe II00ATBHOTO XapaKTepa IKOJIOTUYECKUX NMPOOIeM U IyTel UX pelieHus;

8) ajanTannu K N3MEHAIOIIUMCH YCJIOBUAM COLMAILHON U NPUPOAHOI CpeAbI:

- TOTPeOHOCTh BO B3aMMOJEHCTBMM TPH BBIIOJHEHUHM WCCIEAOBAaHUM M TPOEKTOB
¢u3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM APYTHX;

- IOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€Pe3 MPAKTUUECKYIO JEATEIBHOCTD;

- NMOTpeOHOCTh B (OPMHPOBAHMU HOBBIX 3HAHUH, B TOM 4YHcIe (OPMYIHPOBATH HJEH,
MOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

- OCO3HaHME JePHUINUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKY;



® - [UTAHWPOBAHME CBOETO PA3BUTHSI B IPHOOPETEHNUU HOBBIX (PU3UUECKUX 3HAHUI;

® - CTPEMIICHHUEC aHAJIM3UPOBATH U BBIABIIATH B3AMMOCBA3H ITPUPOIEI, 06HI€CTBa 1 5KOHOMUMKHU,
B TOM YHCJIEC C HCIIOJIb30BAHUEM (1)I/I3I/I‘ICCKI/IX 3HaHHﬁ;

® - OOCHKa CBOHUX ﬂCﬁCTBHﬁ C y‘léTOM BJIMAHUA Ha OKPYXAOIIYIO CPCaAy, BO3MOKHBIX
rI100aIbHBIX HOCHCHCTBHﬁ.

METAINPEIMETHBIE PE3YJIbTATHI

B pesynpraTe oOCBOEHMsSI MporpaMMbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuaromierocsi Oyayr cGOpMUPOBAaHBI MeTalpeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME I103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JEHCTBHUS, KOMMYHUKATHBHBIC
YHUBEpCaJIbHbIE YUeOHBIC ICHCTBUSA, PETYIATUBHBIC YHUBEPCAIbHBIC YUeOHbIE ICHCTBUAL.

ITo3HaBaTe/IbHBbIE YHHMBepCcAIbHbIe yueOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISIBJIATH M XapaKTEPHU30BaTh CYIIECTBEHHbBIE IPU3HAKN O0BEKTOB (SIBICHHN);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIaCCU(PHUKALMKI, OCHOBAHUS ISl 0000IICHHUS
U CPaBHCHUS;

BBISIBJISATH 3aKOHOMEPHOCTH M NMIPOTHBOPEUMS B PACCMAaTPUBAEMbIX (haKTax, JaHHBIX U
HaOJIOICHUSX, OTHOCSAIIMXCS K (PU3HMUECKUM SBIICHHSIM;

BBISIBJISTH NPHUYMHHO--CJICCTBEHHbBIC CBS3M NPU HM3YYCHHU (PU3NYECKUX SIBICHUH U
IpPOIIECCOB, JIeNlaTh BBIBOABI C MCIOJIB30BAaHUEM JEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIFOUE€HUH, BBIIBUTaTh TMIIOTE3bI O B3aUMOCBA3X (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENIbHO BBIOMPATh CIIOco0 peleHns yueOHoi (pu3ndeckoil 3a1aun (cpaBHEHUE
HECKOJIbKUX BapMaHTOB pEILIeHHs, BbIOOp Hamboiee MOAXOAALIEr0 ¢ Yy4ETOM
CaMOCTOSITENILHO BBIICIICHHBIX KPUTEPUERB).

ba3oBble nccienoBarejbcKue AeiCTBUA:

UCIIOJIB30BATh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI MHCTPYMEHT IIO3HAHNUS,

IPOBOAMTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IJIaHY OIIBIT, HECIOXKHBIA (PU3NUYECKU
HKCIIEPUMEHT, HEOObILIOE UCCIIEI0BaHIE (PU3NYECKOTO SIBIICHUS;

OLICHMBAaTh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIIHIO, MOJIYYEHHYIO B XOJI€
WCCIIEIOBAHNS WM DKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (OpMYJIMpOBaTh OOOOIIEHHUS M BBIBOABI IO  pe3yibTaTaM
POBENEHHOTO HAOJIIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

IPOTHO3UPOBATh BO3MOXKHOE JalibHEilee pa3BuTHe (PU3NUYECKUX MPOLIECCOB, a TAKXKE
BBIIBUTaTh MPEINO0KEHUS 00 UX Pa3BUTHUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

OPUMEHATh pa3jIMyHble METO/bl, HHCTPYMEHTHl M 3alpoChl MpPHU IMOHMCKE U OTOOpe
UH(OPMALIMU WU TAHHBIX C YYETOM MPEeUI0KeHHON ydeOHO! (pu3ndeckoil 3a1auu;
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIMIO Pa3IHUHBIX
BUJIOB U (pOPM IPECTABICHHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAlbHYIO (GOpMy IMpeacTaBieHHs HWHopManuu u
WUTIOCTPUPOBATh pEIIaEMble 3aJaud HECI0KHBIMH CXEMaMH, AMAarpaMMaMH, HHOMN
rpaduKol U UX KOMOMHAITUSIMU.



KoMMyHMKaTHUBHbIE YHUBEPCAJbHbIE YUeOHbIe 1eHCTBUSA:

B XOJie OOCYXAcHHsS Y4eOHOTO Marepuaia, pe3yabTaToB JTaO0OPATOPHBIX padoOT U
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAeMOM TEMBbI M BBICKA3bIBATh HJICH,
HalleJICHHbIC Ha pEIIeHHUE 3a/1a4u U MOAepKaHnue 0JIaroKenaTeTbHOCTH OOICHHS;
COIIOCTaBJISITh CBOM CYXJACHUS C CYXICHHSIMU JAPYrUX YYaCTHUKOB JIMAJIOTA,
OOHapY>KUBATh Pa3IMYME U CXOJICTBO MO3UIINH;

BBIPQ)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MUCHBMEHHBIX TEKCTAX;

nyONMYHO  TPEICTaBISITH  PE3yAbTaThl  BBIIOJHEHHOTO  (DM3MYECKOTO  OIbITa
(9KCIIEpUMEHTA, UCCIIEI0BaHUS, IPOEKTA);

MIOHMMATh ¥ UCTIOJIB30BaTh MPEUMYIIECTBA KOMaHHON U WHAWBUYATBHON PabOThI IPU
peLIeHNH KOHKPETHON (PU3UIECKOM MPOoOIEMBI;

NPUHUMATh 1EJIM COBMECTHOW JICATEIIbHOCTH, OPraHW30BBIBAThH JEHCTBUSA MO €€
JOCTIDKEHUIO: PACIIPENENIATh PO, 00CYKAaTh MPOIECCH U PE3YIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBIMOJIHATh CBOKO YacTh Pa0OTHI, JOCTHUTras KAueCTBEHHOTO pe3yjbTara MO CBOEMY
HAIPABJICHUIO U KOOPIAMHUPYS CBOU JICHCTBHS C APYTUMH WICHAMUA KOMaH/IbI;
OLICHUBATh Ka4€CTBO CBOETO BKJIA/1a B OOMIMIA TIPOTYKT MO KPUTEPHSIM, CAMOCTOSTEITLHO
c(OpPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBLIC yqeﬁﬂme JeicTBUS

Camoopranmu3amnus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalUsIX, TPEOYIOIIMX JUIsl PeIIEeHUS
(bu3nUecKrux 3HaHUM;

OpUEHTUPOBAThCS B PA3IMUYHBIX NOAXOJAaX MPUHATUS pElIeHUH (MHIMBUIYaJIbHOE,
IPUHSITHE PELLICHUs B TPYIIE, IPUHATHE PELICHUN IPyIIIo);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pElIeHUs (U3NYECKOM 3anadu WU IJIaHa
UCCJIEIOBaHMSI C YYETOM HUMEIOUINXCS PECypCcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHpPOBATh IIPeIaracMble BAPUAHTHI PEIICHU;

JienaTh BBIOOpP M OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, 3MOLUOHAJLHBIA HHTEJLJIEKT:

JIaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeJyuIaraTh IUIaH €€ N3MEHEHHUS],

OOBSACHATH MPUYMHBI TOCTUKEHUS (HEJOCTUKEHMSI) pe3yIbTaTOB AESITEIbHOCTH, 1aBaTh
OILICHKY TPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCJIE B XOJ BBITOJHEHHUS (PU3NUECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIHU U YCIOBUAM;

CTaBUTh ce0s Ha MECTO JAPYroro YeloBeKa B XOJE CIOpa MM JTUCKYCCUU Ha HAYYHYIO
TE€My, IOHMMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HAaBaTh CBOE MpaBO Ha OIIMOKY NpU peUIeHHH (GHU3UYECKUX 3aJad Wid B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TaKOE K€ MIPaBo JIPYroro.

IMPEJIMETHBIE PE3YJIBTATDI



K konny oOyuenus B 7 KJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM ypPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

UCTIOJIb30BaTh TOHATHS: (U3MUECKHE M XUMHYECKHE SBICHHs, HaOIIOICHNUE,
HKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUILIBI (PU3MUECKUX BEIMYHH, aTOM, MOJIEKYIa,
arperaTHble COCTOSIHUS BelllecTBa (TBEPIOE, XKMIKOE, ra3000pa3HOe), MEXaHUUYECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  IPSAMOJIMHEHHOE),  TpPaeKTOpHs,
paBHOJEHCTBYIOIIAs cuia, Jaedopmanus (ympyras, I[JIacTHYECKasl), HEBECOMOCTb,
COOOILAOINECS COCYIbI;

pasnnyath siBiieHus (1udQysus, TEII0BOE IBUKEHHUE YaCTUL] BELIECTBA, PABHOMEPHOE
JBUJKCHHE, HEPAaBHOMEPHOE IBUKEHUE, MHEPLHUs, B3aUMOJCHCTBUE TEJl, PABHOBECHE
TBEPABIX TEJ € 3aKPEIUIEHHON OCBIO BpAILlCHHUs, IIepeaada JaBJICHUs TBEPIBIMU TEIaMH,
KHUJIKOCTSIMM M Ta3aMu, aTMoc(epHOe JAaBieHHEe, IJIaBaHUE TeJ, MpPEeBpalLleHUs
MEXaHUYECKOM 3HEPIun) MO ONMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacrio3HaBaTh MPOSIBIICHHE U3YyYEHHBIX (PU3MUECKUX SIBICHUH B OKPYXKAIOLIEM MUPE, B
TOM 4Yucie (pu3nuecKue SBICHHS B MPHPOJE: NMPUMEPHI ABIKEHHS C Pa3TUYHBIMU
CKOPOCTSIMH B XUBOM W HEKHUBOM INPUPOJAE, ACUCTBHE CWIBI TPEHHUS B IPUPOAE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AABICHMS HA >KMBOM OpraHu3M, IJIaBaHUE DbIO,
phluaru B TeJ€ YEJIOBEKA, IPU 3TOM IE€PEBOJUTH MPAKTUYECKYIO 33Jady B yueOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUMH;

OIKCBIBATh U3YYEHHBIEC CBOICTBA Tel U (pU3MUYECKHUE SBJICHUS, UCIONb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTh BEILECTBA, BPEMs, MYThb, CKOPOCTb, CPEIHSA
CKOpOCTb, CHJIa YIIPYTOCTH, CHJIA TSXKECTH, BEC Tella, CUla TPEHUsl, AaBleHHe (TBEPAOTO
TeNa, >KUIKOCTH, Tasa), BBHITAJIKMBAIOLIAs CUJa, MeXaHWYeckas paboTa, MOIIHOCTb,
IUIEYO CHUJIBI, MOMEHT CHJIbl, KO3(QUIIMEHT IOJEe3HOTO JEHCTBUS MEXaHHU3MOB,
KMHETHYecKass M MOTEHUHUalIbHasi JHEprusi), MpH ONKWCAHUU IPABUIBHO TPAaKTOBATh
¢bu3nuecKnit CMbICT UCIOIb3yEMbIX BETMUUH, UX 0003HAUEHUS U €TUHUILIBI (PU3NIECKUX
BEJIMYMH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIIME JaHHYIO (DU3MYECKYIO BEIMYUHY C
JpYTMMH BEJIWYMHAMM, CTPOUTH TpadUKH M3YyYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYUH;

XapakTepu30BaTh CBOWCTBA Tell, (pU3HUecKue SABICHUS U IPOLIECCH, HCIIOb3Ys MpaBuIIa
CJIO’KEHUS U (B/10JIb OJIHOM mpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
NOpaBUIO paBHOBecHs pblyara (OJ0Ka), «30J0TO€ TMPaBHJIO» MEXaHUKH, 3aKOH
COXpaHEHMsSI MEXaHWYECKOW PHEepruH, MpU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA Y 3aIIMChIBAaTh €r0 MaT€MaTHYECKOE BBIPAXKECHUE;

OOBSICHATH (PU3HUECKUE SBICHUS, IPOLIECCHl U CBOWCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE
CUTyalluil  IMPaKTHUKO-OPUEHTUPOBAHHOIO  XapaKTepa:  BBIIBIATH  [PUYUHHO-
-CJIeJICTBEHHBIE CBS3H, CTPOUTH 00bACHEHHE U3 1—2 JOrMYecKHX IIaroB ¢ Onopoi Ha 1—
2 U3y4YeHHBIX CBOWCTBAa (PHU3MUECKUX SBJICHUH, (U3MYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemate pacuéTHble 3adauyd B 1—2 [eHCTBUSA, HCIOJIB3YA 3aKOHBI U (QOPMYJIBL,
CBs3bIBaIOIIME (PU3NUECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a yCIOBHS 3a]Ja41 3aIIUChIBATh
KpaTKOe YCJIOBHE, MOJACTaBIATh (hU3HUECKHE BEIUYMHBI B (OPMYJBl U NPOBOIUTH
pacy€Tbl, HAXOAWUTH CIIPAaBOYHbIE [aHHbIE, HEOOXOAWMBIE MJIs peIIeHUs 3anad,
OLICHUBATh PEATMCTUYHOCTD MOTYYCHHOHN (PU3MUECKON BETNYHHBI,



pacrio3HaBaTh poOIEMbl, KOTOPbIE MOKHO PEIINTh IPU MOMOLIH (PU3MUECKUX METOJIOB,
B ONMCAHUU HCCIIEAOBAaHMS BBIACIATh IPOBEPSIEMOE IPEAINOJIOKEHHE (THIIOTE3Y),
pa3nnyaTth ¥ WHTEPIPETHUPOBATH MOJIYUYECHHBIH pE3ysbTaT, HAXOIUTh OIIMOKH B XOJ€
OIbITA, JIEJIATh BBIBOJIBI 110 €70 PE3Y/IbTaTaM;

IPOBOJUTH ONBITHI 110 HAOMIOJEHUIO (PU3MUECKUX SBICHUN WM (PU3HYECKHX CBOWCTB
Tes:  (OPMYIHMPOBATH TPOBEPSIEMbIE NPEANONIOKEHUS, COOMPAaTh YCTaHOBKY U3
IPEUI0KEHHOT0 000PYA0BaHUS, 3alIUChIBATh X0/ OIbITAa U (POPMYJIUPOBATH BHIBOJIBL;
BBINOJIHAThH IPSMbIE U3MEPEHUSI PACCTOSHUSA, BPEMEHH, Macchl Tesa, 00bEMa, CHIIbL U
TEeMIIepaTypbl C UCIOJb30BAaHMEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMMUCHIBATH
IIOKa3aHUs IpUOOPOB ¢ y4ETOM 3aJJaHHOM aOCOIMIOTHOM MOrPEIHOCTH U3MEPEHUN;
IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3UUECKON BEIMUYUHBI OT JPYroul C
MCII0JIb30BAaHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PaBHOMEPHO JBHXKYILIETOCS
Tela OT BPEMEHU JIBUKEHUS TeJla, CHJIbI TPEHUSl CKOJIbKEHUSI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTH CWIbl TPEHHUS OT IUIOLaau
CONPUKOCHOBEHHMSI TeJl, CWJIbl YNPYTOCTH OT YIJIMHEHMS MPYXXUHBI, BBITAJIKUBAIOIIEH
CHIIBI OT O00BbEMa TOTPYKEHHOH 4YacTh Tella M OT IUIOTHOCTU JKUAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH TeJa, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH IJaBaHMS TeJd, YCJIOBHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM y4eOHOro HCCIEelOBaHMsA, COOMpaThb YCTAHOBKY M BBIIOJHATH
U3MEpeHusi, cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAaThl MOy4YECHHON
3aBHCUMOCTH (DM3MYECKHX BEITMYMH B BHJIE IPEIOKEHHBIX Ta0JIUI U TPpahuKOB, A€TIaTh
BBIBO/JIbI 110 pE3YJIbTaTaM UCCIIEIOBAHMS;

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (U3MYECKUX BETUYMH (TUIOTHOCTh BEIIECTBA
KUAKOCTH W TBEPAOrO TeNa, CWJIA TPEHHUS CKOJIBXKEHHUS, JaBJIECHUE BO3/1YyXa,
BBITAJIKMBAIOIIAs CWJIA, JCWCTBYIOLIAs Ha MOTPYKEHHOE B HKHUAKOCTb TEJO,
KOA((UIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIEAys NPEeJIOKEHHON
MHCTPYKLUU: IIPU BBIIOJIHEHUN U3MEPEHUIN cOOMpPaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIUUCIIATH 3HAYEHUE MICKOMOM BEIIMUMHBL,

coOuoiaTh TMpaBWJa TEXHUKM Oe30MacHOCTH IMpu paboTre C J1abopaTOPHBIM
o0opynoBaHuEeM;

yKa3bplBaTh MPUHLUIBI JCUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOIIAIOIINECS COCY Ibl, GApOMETp, pbluar, MOJBMKHBIN U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUNIOCKOCTh;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS U3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C ONOpOM Ha WX OMHMCAHUA (B TOM 4MCIE: MOAIIMIHUKH, YCTPOMCTBO
BOJIONIPOBO/A, THAPABIMYECKHI Mpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMONb3ys 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBJICHUM M HEOOXOIUMBIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOpPMAIMIO O MpHUMepax) MPaKTUYECKOTO
UCMOJIb30BaHUSl (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM MXHU3HH Uil OOecredeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOOpaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3J0pPOBbsi M COOJIIOIGHHWS HOPM OSKOJOTHYECKOrOo TOBEACHHS B
OKpYXKarollleH cpee;

OCYILECTBIISAITh OTOOp HMCTOYHUKOB HH(popmarmu B MHTepHETe B COOTBETCTBHH C
3a/laHHBIM TIOUCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIMXCS 3HAHUHI U ITyTEM CpaBHEHUS



Pa3INYHBIX UCTOYHHKOB BBIAEIATh HHPOPMALIHIO, KOTOPAsl SBJISAETCS MPOTUBOPEUNBON
WA MOXeET OBITh HEJIOCTOBEPHOM;

UCTIOJIb30BATh MIPU BBITIOJTHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJISIPHYIO JIUTEPATYPY
($U3nIECKOro coaepKaHus, CIpaBOYHbIE MaTepHalibl, pecypchl cetu IHTepHeT, BIaieTh
npuéMaMM KOHCIEKTHPOBAaHHUS TEKCTa, IpeoOpa3oBaHUs HHPOpPMALUM W3 OJHOMN
3HAKOBOU CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUChMEHHBIC M YCTHBIE COOOIIEHUSI HA OCHOBE 2—3
UCTOYHUKOB MH(opManuu (Gpu3nyeckoro coiepkaHus, B TOM 4HCiIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUS O Pe3yJibTaTax MPOEKTOB MM YU4EOHBIX UCCIICAOBAHUH, IIPH ITOM
IpaMOTHO HWCHOJb30BAaTh M3YYCHHBIM MOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3CHTALUEMH;

IIPY BBINOJIHEHUH Y4E€OHBIX ITPOEKTOB U HCCIIEAOBAHUM pacnpenensaTbh 00s3aHHOCTU B
IpyNIE B COOTBETCTBUU C ITOCTABJIEHHBIMU 3a/1a4aMH, CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
NecTBUM, aZeKBaTHO OLIEHWBAaTh COOCTBEHHBIN BKJIAJ B JAEATENbHOCTb TIPYIIIH,
BBICTPAMBATh KOMMYHUKATUBHOE B3aMMOJICHCTBHE, YUUTHIBASI MHEHUE OKPYKAOIIHUX.

K kxonny oOyuenus B 8 kjacce mpeiMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

HCIIOJIb30BaTh IMOHATHUS: Macca W pa3Mepbl MOJEKYN, TEIJIOBOE JIBH)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIE Tena,
HACBHILECHHBI U HEHACBIILICHHBIN MMap, BJIa)XHOCTh BO31yXa, TEMIIEPATYPa, BHYTPEHHSSA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsil, IIEKTPUUECKOE
T0JIE, POBOJIHUKHU U TUDJICKTPUKH, TIOCTOSHHBIN AJIEKTPUUECKUN TOK, MATHUTHOE I10JIE;
pa3iuuaTth SIBICHUA (TEMJIOBOE paclIUpeHHe W CXKaThe, Teruiomnepenada, TerIoBOe
paBHOBECHE, CMayMBAaHWE, KaNWULIPHBIE SBICHMS, UCIAPEHHUE, KOHICHCALUs,
IIJIABJICHUE, KPUCTAJUIU3aLNS (oTBepaeBaHue), KUIICHHUE, Temionepeaya
(TeTUIONPOBOTHOCTh, KOHBEKIIMS, W3JIYUCHHUE), AJICKTPU3alUs TeJ, B3aUMOJICHCTBHE
3apsAa0B, JACHCTBHUS DJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBIKAHUE, B3aUMOJCHCTBUE
MAarHuTOB, JEHCTBUE MATHUTHOTO IIOJI1 HA MPOBOJAHUK C TOKOM, DJIEKTPOMAarHWTHas
WHAYKIHS) TIO ONHMCAHUI0O UX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLINX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBJICHNE U3YYCHHBIX (PU3NYECKUX SIBICHUN B OKPYKAIOIIEM MHUpPE, B
TOM 4Hclie (u3nueckre SBICHUS B TMPUPOJE: TMOBEPXHOCTHOE HATHKEHHUE W
KaMWUIIpHBIE SIBIICHUS B TPUPOJAE, KPUCTAUIBI B mpupojne, uzinydeHue CouHila,
3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeETa,
DIIEKTPUYECKUE SIBICHUS B aTMOC(Epe, DIEKTPUIECTBO )KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3emiiu, Apeii¢ MoI0CoB, poJib MATHUTHOTO MOJIS JUISl )KU3HU Ha 3emiie, OJIsipHOe
CHUSHHME, TIPH DJTOM TMEPEBOAUTH TNPAKTUYECKYIO 3a7ady B Yy4eOHYIO, BBIICIATH
CYIIIECTBEHHBIE CBOMCTBA (MIPU3HAKU) PUINUECKUX SIBICHUM;

OTIHMCHIBATh U3yYCHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJIMYECTBO TEIUIOTHI, YJelbHas
TEIUVIOEMKOCTh ~ BELIECTBA, YAENbHAs TEIUIOTA IUIABJIECHUSA, YAEJIbHAs TEIUIOTA
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTENbHAS BJIAXHOCTh BO3AYyXa, JJIEKTPUYECKUN
3apsil, CUJIa TOKA, JJIEKTPUUYECKOE HAIIPSKEHUE, COTIPOTUBIIEHUE ITPOBOJIHUKA, YIEIIBHOE
COTMPOTHBIICHUE BEIIECTBa, pab0Ta U MOIIHOCTH IEKTPHUECKOTO TOKA), MPU OMMHCAHUN
MPAaBUJIbHO TPAKTOBaTh (U3UYECKUN CMBICT UCHOJIb3YEMbIX BEJIMYMH, 0003HAYEHUS U



eAUHULBI (U3NYECKUX BEIUYMH, HAXOAUTh (OPMYJbl, CBS3BIBAIOLIUE JAaHHYIO
¢u3nUecKyr0 BETUYMHY C JPYIMMH BEIMYMHAMH, CTPOUTH TpPapUKH H3YYEHHBIX
3aBHCUMOCTEN (PU3MUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBa Tei, (pU3MUeckue SBICHHUS M MPOLECCHl, HCIOJb3Ys
OCHOBHBIE€ TIOJIO)KEHUSI MOJIEKYJISIPHO--KHHETUYECKOW TEOpUU CTPOEHHUS BEILECTBA,
MIPUHILIMII CYTIEPIIO3UIINHU T0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsijia,
3akoH OMa /151 yyacTka LienH, 3akoH J[xoyns—JIeHa, 3akoH coXxpaHeHUs SHEPTUH, TPU
3TOM JaBaTh CJIOBECHYIO (POPMYJIHMPOBKY 3aKOHA M 3alMCBHIBATh €r0 MaTeMaTHYeCKOe
BBIPA)KCHHUE;

OO0BSACHATH (PpU3MUECKHE MPOIECCHl M CBOMCTBA TN, B TOM YHUCIE U B KOHTEKCTE
CUTyaruin [IPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATD
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX IIaroB ¢
OTopoii Ha 1-2 M3y4eHHBIX CBOMCTBA (PM3NYECKUX SBICHUHN, PU3NUIECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3afauyd B 2-3 JEWUCTBUA, HCIONB3YsS 3aKOHBI U (POPMYIIBL,
CBSI3bIBAIOIIME (PM3NYECKHE BEJTMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33a/]a4H 3alUChIBATh
KpaTKOE YCIIOBUE, BBISBISATh HEIOCTATOK JAHHBIX I PELICHUS 3a/ayd, BHIOMpATh
3aKOHBI U POPMYIIBI, HEOOXOIUMBIE 1JIsl €€ peIIeHHs], TIPOBOAUTH PACYETHI U CPABHUBATH
MOJIyYEHHOE 3HaueHue (PU3NYECKON BETMUUHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh Mpo0IEMbl, KOTOPBIE MOKHO PEIINUTH TPH ITOMOIIH (PHU3HUECKUX METOJIOB,
UCIIOJIb3YSl OINKCAHUE UCCIIECOBAHMS, BBIACIATH IIPOBEPSAEMOE IPEAINONIOKEHHE,
OLICHUBATh MPaBUIIBHOCTh MOPSAKA MPOBEACHUS UCCIIEI0OBAHUS, JI€1aTh BHIBOJIbI;
IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
Tesl (KamWUISIpHBbIE SIBIEHHs, 3aBUCHUMOCTb JIaBJIEHUS BO3JyXa OT €ro o0béma,
TEMIIEPATYPBI, CKOPOCTH INPOLIECCA OCTHIBAHUS U HArPEBaHUs IIPU U3JIyYEHUU OT LIBETA
W3Nydaronie  (MOrJIomaroIie) MOBEPXHOCTH, CKOPOCTbh HCHApeHHs BOIBI  OT
TEMIEPATypbl JKUIAKOCTM U IUIOMIAAU €€ TIOBEPXHOCTH, DJEKTpHU3alus Tel U
B3aMMOJEICTBUE DIIEKTPUYECKUX 3apsiOB, B3aMMOJEHCTBUE IMOCTOSHHBIX MarHUTOB,
BH3yaIM3al1sl MArHUTHBIX MOJIEW TOCTOSHHBIX MarHUTOB, ACUCTBHSI MAarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENs
MOCTOSTHHOTO TOKa): (opMynupoBaTh TMpOBEpPsSEMbIE TMPEANOIOKEHUsI, COOUpaTh
YCTAaHOBKY M3 MPEUIOKEHHOIO0  00Opy/JOBaHMs, ONUCBHIBaTH XOJA OIBITa U
(GopMyIHpOBATH BBIBOJBI;

BBITMOJHATH MPSMbIE U3MEPEHUS] TeMIIepaTypbl, OTHOCUTEIbHONW BIaKHOCTH BO3.yXa,
CHJIBI TOKa, HANpsDKEHUS C HUCIOJIb30BAHHMEM aHAJIOTOBBIX MPUOOPOB U JIATYUKOB
¢bu3nyecKuX BENWYHH, CPaBHMBATh pE3yJIbTaThl H3MEpPEHUN C Y4E€TOM 3aJaHHOI
a0COTIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PM3MUECKOH BEIMUYUHBI OT JPYroul c
HCIIOJIb30BaHUEM MPSMBIX U3MEpPEHUH (3aBUCUMOCTH CONPOTHUBIIEHUS MPOBOJHUKA OT
€ro JUIMHBI, IUIOIAJU NONEPEUYHOI0 CEYEHUs U YAEIBHOIO COIPOTHUBIICHUS BELIECTBA
IIPOBOHMKA, CUJIBI TOKA, UAYIIETO YE€PE3 IPOBOJHUK, OT HANPSIKEHHS HAa MPOBOJIHUKE,
HCCJIEIOBAaHHUE TIOCJIEIOBATEIbHOTO U MapajuleIbHOTO COEJUHEHHH MPOBOJIHUKOB):
IUTAHUPOBATh MCCIIEIOBaHHE, COOMPATh YCTAaHOBKY U BBINOJHSITH U3MEPEHUS, CIerys
IPEeUIOKEHHOMY TUIaHy, (PMKCUPOBATh Pe3yiIbTaThl MOJYYEHHOM 3aBUCHUMOCTH B BHJIE
TaOIMI U TpaUKOB, AETaTh BBIBOABI 110 pe3yJbTaTaM HCCIIeIOBAHNUS;



IPOBOJUTh KOCBEHHbBIE M3MEPEHUs (U3NYECKUX BEIMUYUH (yIelbHas TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE IIPOBOJIHUKA, pab0Ta U MOLIHOCTh JIEKTPUYECKOIO TOKA):
IUIAHUPOBATh HM3MEpPEHHs, COOMpaTh OSKCIEPHUMEHTAJIbHYIO YCTAaHOBKY, CIEHys
NPEIOKEHHON MHCTPYKIUH, U BBIYUCIISTH 3HAYCHUE BETUUNHBL;

coOuoaTh IpaBWjia TEXHUKM Oe30MacHOCTH Ipu pabore ¢ JabopaTOPHBIM
000pyI0BaHUEM;

XapakTepu3oBaTh IPUHLUIBI JAEHCTBHS H3YYEHHBIX IPUOOPOB U TEXHUUYECKUX
YCTPOMCTB € OMOpPOW HAa WX OMUCAHMA (B TOM YHMCIIE: CHCTEMa OTOIUICHHUS JJOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJIBTMETP, CUETUMK 3IIEKTPUUYECKON
SHEpPruH, SJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTelbHbIE AJIEKTPOIPUOOPHI
(mpuMepBl), SJCKTPUYECKUE MPEIOXPAHUTEIH, 3JIEKTPOMArHUT, 3JIEKTPOJIBUIATENb
MOCTOSIHHOTO TOKAa), HWCHOJb3ysd 3HAaHUS O CBOMCTBAaX (PU3MYECKHX SBICHUH U
HEo0Xo1uMble PU3NUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTbIE TEXHHUYECKUE YCTPOHCTBA M H3MEPUTENIbHbIE MPUOOpPHI IO
CcXeMaM M CXEMaTH4YHBbIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEpMOC, ICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHETO CTOpPAHHS, JIEKTPOCKOI, PEOCTar), COCTABIATH
CXEMBI DJIEKTPUYECKHX IIETIEH C TOCIIe0BATEIIbHBIM U MapauIeIbHBIM COCTUHEHUEM
3JIEMEHTOB, pa3jnyasi yCJIOBHbIE 0003HAYECHHUS JIEMEHTOB JIEKTPUUECKUX LIEeH;
OPUBOAUTH TpPHUMEPHl (HAXOAUTh MH(MOPMALMIO O MpUMepax) MPAKTHYECKOrO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMHM B TIOBCEJIHEBHOW KM3HM A obOecredeHus
0€30I1aCHOCTH TNpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YyCTpOicTBaMu,
COXpaHEHHsI 3JIOpOBbSI M COOJNIOJCHUS HOPM OKOJIOTUYECKOTO TIIOBEACHUS B
OKpYKaroIlei cpee;

OCYILECTBIIATh MOMCK HHPOpMaLUU (pu3nuecKoro coaepkanus B InTepHere, Ha OCHOBE
UMEIOIMXCS 3HAHUM M MyTEM CPaBHEHUS JIOTIONHUTENFHBIX HWCTOYHHUKOB BBIACISATH
UHPOPMALINIO, KOTOpas SBJIAETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh MPU BBIIIOJIHEHUH y4eOHBIX 3aJJaHUH HayuyHO--TIONYJISPHYIO JIUTEPATYPY
(GU3MUEcKOro coaepxKaHus, ClipaBOYHbIe MaTepHalibl, pecypchl ceTu IHTepHeT, BIaieTh
npuéMaMM KOHCHEKTHPOBAaHHUS TeKCTa, NpeoOpa3oBaHUs HHPOpPMALUM W3 OJHOMN
3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3laBaTb COOCTBEHHBIE IHMCBbMEHHBIE U KpPAaTKHE YCTHBIE COOOLIeHMs, 00001mas
UHPOPMAILIAIO U3 HECKOJBKUX HMCTOYHUKOB (PU3UYECKOTO COJAEPIKaHUsS, B TOM YHUCIIE
nyoJIMYHO  TPEACTaBIATh  pe3yabTaThl  MPOEKTHOM MM  HMCCIEeI0BATENbCKON
JeSITeIbHOCTH, MPH 3TOM TPaMOTHO HCIIOJIb30BaTh M3YYEHHBIN MOHSATHIHBIN ammapar
Kypca (QpHU3UKH, COMPOBOXKIATh BRICTYIUICHUE ITPE3CHTAIUECH;

IpY BBITOJHEHUH YYEOHBIX IPOEKTOB W WCCICIOBAHUN (PU3UYECKUX MPOIECCOB
pacripenenaTe 00sI3aHHOCTH B TPYIIE B COOTBETCTBHH C ITOCTABJICHHBIMU 33Ja4aMH,
CIIEZINTHh 32 BBHIOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTHPOBATH €ro, ajeKBaTHO
OLICHMBaTh  COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TPYIMIbI, BBICTPAUBAThH
KOMMYHHKATHUBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonny oOyuenus B 9 kJjacce mpeIMeTHbIe pe3yJabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTH Yy O0OYUaIOIIUXCSl YMEHUI:

UCIIOJIb30BaTh IMOHATHS: CHCTEMa OTCUéTa, MaTepualbHas TOYKa, TPAEKTOPHUS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOI0 JIBMXKEHHUs, nedopManus (yrnpyras, miacTH4ecKas),
TPEHUE, LUEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IIEpErpy3KH, LEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPJOrO Teja, paBHOBECHE,



MEXaHUYecKue KonebaHus M BOJHBI, 3BYK, HHOQPa3BYyK M  YyJIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JATbHO30PKOCTh, CIIEKTPHl HUCITYCKaHHWsI M IOTJIOIICHUs, anbda-, Oera- U Tamma-
U3JIy4€HUs1, U30TOIbI, iAEPHAs SHEPIeTUKA;

pasinyarh sBJIEHUS (PaBHOMEPHOE W HEPABHOMEPHOE MNPSMOJIMHEHHOE JBHKEHHUE,
PABHOYCKOPEHHOE MPSIMOIMHENHOE IBM)KEHHE, CBOOOIHOE MAaJJCHUE TeJl, PABHOMEPHOE
JBUKEHHE 110 OKPYKHOCTH, B3aUMOJEHCTBUE TeJl, PEAKTUBHOE JBUXKECHHUE,
KoyiebaTenbHOe JBIKEHUE (3aTyXalollue M BBIHYKICHHBIE KOJeOaHuUs), pe30HaHC,
BOJIHOBOE JIBWJKCHHME, OTpPaK€HHE 3ByKa, MPSAMOJIMHEHHOE pPacIpOCTpaHEHHUE,
OTpa’kKe€HHE U IPEJIOMIIEHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHHE
0enoro cBera B CIEKTP M CJIOXEHHE CIEKTPaJbHBIX I[BETOB, AMCIIEPCHUS CBETa,
€CTECTBEHHAsI PAIMOAKTUBHOCTb, BOSHUKHOBEHHE JINHEWYATOI O CIIEKTPA U3IIY4YEHHUS ) 110
OIHCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JIaHHOE
du3nueckoe sBICHUE;

pacro3HaBaTh MPOSIBIIEHUE U3yYCHHBIX (PU3MUECKUX SBJICHHUH B OKpY)KaroeM Mupe (B
TOM yHclie (U3NYECKHUE SBJICHUS B MPUPOJE: MPUIUBBI U OTIMUBBI, ABHKCHHUE IJIAHET
ConHeuyHOM cucTeMBbl, pEaKTUBHOE JIBUKEHHUE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICEHHE, CEHCMMUYECKHE BOJIHBI, LYHAMM, 3XO, LIBETa TEll,
ONTUYECKHE  SBJICHUSA B  INpPUpPOJAE, OUOJOrMYecKoe  JeicTBUEe  BUAMMOTIO,
yIAbTPa(uOIETOBOrO U PEHTIC€HOBCKOIO H3IY4YE€HUH, €CTeCTBEHHbIN paJuOaKTUBHBIN
(OH, KOCMHMYECKHME JIy4H, paAUOAKTUBHOE MW3JIyY€HUE MPUPOJHBIX MHUHEPAJIOB,
JeIiCTBUE paiMOaKTUBHBIX U3IYy4EHUH HAa OPraHU3M 4eJOBeKa), IPU 3TOM MEPEBOIUTH
NPAaKTUYECKYI0 3aJauy B y4eOHYIO, BBLIENATh CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKH)
(bu3nUecKux SBICHUIA;

OTNMCHIBATh U3yYEHHbIE CBOMCTBA TEI U (PU3NYECKHUE SBJICHUS, UCIIONIB3YS (PU3NUECKUE
BEJIMYMHBI (CPEAHssI U MTHOBEHHAs CKOPOCTh Tejla NMPH HEPaBHOMEPHOM JIBUKEHMHU,
YCKOpEHHUE, NepeMElIeHue, MyTh, YIIoBas CKOPOCTb, CHJIa TPEHHUs, CHJIA YIPYrOCTH,
CHJIa TSXKECTH, YCKOPEHHE CBOOOJHOIO MaJeHMsI, BEC TeJa, UMITYJbC TE€a, UMITYJIbC
CHJIBI, MEXaHMYECKasi paboTa U MOIIHOCTh, MOTEHIIHAJIbHAS SHEPTHs TeNa, MOAHITOTO
HaJl IOBEPXHOCTBIO 3€MJIM, MIOTEHIUAJIbHAS SHEPTUS CKATOW NMPYKUHbBI, KHHETHYECKas
SHEPrus, MOoJIHasg MEXaHUYeCKasi JHEPIHsl, IEPUO] U YacToTa KojJeOaHUu, 1JIMHA BOJHBI,
IPOMKOCTb 3ByKa U BBICOTa TOHA, CKOPOCTb CBETA, II0KA3aTENIb MIPEIOMIIEHUS CPEAbI),
IpY ONHMCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUIH CMBICI HMCIOJB3YEMbIX BETUYHUH,
0003HaUeHHsI M eIUHUIBI (PU3NYECKUX BEIWYHH, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOIINE
JTaHHYI0 GU3NYECKYIO BETUYUHY C IPYTUMH BEIHUYNHAMU, CTPOUTH FpaUKK U3y4eHHBIX
3aBHCUMOCTEN (PU3NUECKUX BEIUYNH;

XapakTepu30oBaTh CBOICTBA Tell, PU3UUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXpaHEHUsI PHEPIHH, 3aKOH BCEMHUPHOIO TIATOTEHMSI, MPUHIUI CYNEPHO3ULUN CHUII,
IIPUHIIMAII OTHOCUTENBHOCTH ["anuiest, 3axkoHbl Hpl0TOHA, 3aKOH COXpaHEHUs NMITYJIbCA,
3aKOHBl OTPAXEHMsSI M TIPEJIOMIIEHHSI CBETA, 3aKOHBl COXPAHEHHUs 3apsJ0BOrO0 H
MacCOBOI'0 YUCEJI IIPU AJIEPHBIX PEAKIIHX, IPH ITOM JaBaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHa U 3aIIUCBIBATh €0 MAaTEMAaTUYECKOE BHIPAKEHUE;

OOBSICHATh (pU3MYECKHe TMPOLECCHl M CBOWCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE
CUTyallull  MpPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  MPUUYHUHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX I1aroB ¢ OMOPOi Ha 2—



3 WU3YyYECHHBIX CBOWCTBA (U3MYECKUX SBICHUM, (PU3NUECKHX 3aKOHOB WJIH
3aKOHOMEPHOCTEH;

pemath pacu€THbIe 3a7a4u (OMUpPAIOIIUEecs Ha CUCTEMY U3 2—3 ypaBHEHMUI), UCTIONIb3YsI
3aKOHBI U (OPMYIIBI, CBS3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAIM3a
yCIIOBUSL 3a/ladydl 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEAOCTAIOUINE MU
n30BITOYHBIE JaHHBIC, BHIOMPATh 3aKOHBI U (OPMYJbI, HEOOXOIUMBIE Ui PEIICHUs,
OPOBOIUTH PACUYEThl M  OICHHMBATh PEATUCTUYHOCTh IOJTYYEHHOTO 3HAYEHUS
(U3HYECKON BETMIMHBL;

pacro3HaBaTh MPOOJIEMBbl, KOTOPHIE MOKHO PELIUTH IIPH MOMOIIH (PU3UYECKUX METOJIOB,
UCIIOJIb3YSl OIHMCAHUE UCCIECOBAHMS, BBIACIATH IIPOBEPSAEMOE IPEAINIONIOKEHHE,
OLICHUBATh IMPABWJIBHOCTH TMOpPSIKA IPOBEIEHUS HCCIEAOBAHUS, JENaTh BBIBOJBI,
MHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOICHUN U ONBITOB;

IPOBOJUTH OMBITHI MO0 HAOIIOJCHUIO (PH3MUECKUX SBICHUN WIH (DU3UYECKHX CBOWCTB
Ten (M3ydeHue BToporo 3akoHa HploTOHA, 3aKOHA COXpAHEHUS SHEPTUH, 3aBUCHMOCTh
nepuo/ia KojebaHuil MpyKMHHOTO MaTHUKA OT MAacChl rpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCHMOCTH OT aMIUTUTYAbI MAJIBIX KOJIEOaHHA, IPSIMOJIMHEHHOE PAcIIpPOCTPaHEHHE
CBETa, pa3ioKeHHe OEeIoro CBeTa B CIEKTP, U3yUeHUE CBOMCTB H300pakeHUs B IIIOCKOM
3epKaje U CBOMCTB H300pa)KeHUS MpeaMeTra B coOuparolleld JuH3e, HaOltoIeHue
CIUIOIIHBIX ¥ JIMHEHYATBHIX CIIEKTPOB HM3IIYUEHHs): CaMOCTOSITEIbHO COOUpPATh
YCTaHOBKY W3 W30BITOYHOTO Habopa 0OOpYIOBaHMS, ONUCHIBATH XOJ OIBITA U €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI;

MPOBOAUTHh HPU HEOOXOAMMOCTH CEPHIO MPSMBIX HM3MEPEHUMN, OMpeneNss CpeaHee
3HaYeHHe H3MepseMOoi BeNUYMHBI ((OKYCHOE pacCTOsHHUE COOUpAIOLIel JIHMH3bI),
000CHOBBIBAThH BHIOOP criocoba nu3mepeHus (I3MEpUTEILHOTO MPUO0pa);

NPOBOJUTH HCCIICOBAHME 3aBUCUMOCTEH (DU3MYECKUX BEIMYHMH C HCIOJIH30BAHUEM
NPSMBIX H3MEPEHHUH (3aBUCUMOCTH ITyTH OT BPEMEHH IPH PABHOYCKOPEHHOM JIBUKEHUHU
0e3 HavaIbHON CKOPOCTH, TIEPHO/ia KoJIeOaHUH MaTeMaTHYeCKOTO MAasgTHUKA OT JITTUHBI
HUTH, 3aBUCHMOCTH YTJIa OTPaKEHUsS CBETa OT YIJia MaJieHUs U Yria MpeloMIICHHS OT
yria majieHus1): TUIaHUPOBATh HCCIIEIOBAaHUE, CAMOCTOSATEIHHO COOUpaTh YCTaHOBKY,
(GUKCUPOBATh PE3yNbTaThl MOJYYCHHOW 3aBUCHUMOCTH (U3NYECKUX BEIWYHH B BUJC
TaOIUI] U TPaQUKOB, AETAaTh BBEIBOIBI 10 PE3yJIbTaTaM MUCCIIETOBAHMS;

IPOBOJUTH KOCBEHHBIE HM3MEpPEHHUs (U3UUYECKUX BEIUYMH (CpelnHsAs CKOpOCTh U
YCKOpEHUE Teja NMpU paBHOYCKOPEHHOM JIBH)KEHUHU, YCKOPEHHE CBOOOJHOIO Ma/eHus,
KECTKOCTh TPYKUHBI, KOXPPUIIMEHT TPEHUS CKONBKEHHs, MeXaHudeckas paboTta u
MOIIIHOCTb, YACTOTA U MEPHO/] KOIeOaHUI MAaTeMaTUYECKOTO U IPY>KMHHOTO MasiTHUKOB,
onTHYeCKas Cuwia coOuparome JMH3bl, pPaJUOaKTUBHBIM (OH): MIaHUPOBAThH
U3MEpeHusi, cOOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY M BBITIOJHITH W3MEPEHUS,
clemysi IpeIOKEHHOW HHCTPYKITHH, BEIYUCIISITh 3HaYCHUE BEJTMUMHBI U aHATTH3UPOBATh
MOJIyYEeHHBIE PE3Y/IbTAThl C YUETOM 33JJaHHOM MMOTPEUTHOCTH U3MEPEHHUH;

coOnrofaTh TMpaBuja TEXHUKHM O€30MacHOCTH TMpu pabore ¢ Jab0paTOpHBIM
o0opynoBaHueM;

pa3nuyaTth OCHOBHBIC TPU3HAKK H3YYEHHBIX (U3MYECKHX MOJENeH: MaTepuaibHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOUEYHBI HMCTOYHHMK CBETa, JIyd, TOHKas JIMH3a,
IUIaHeTapHasi MOZIeNIb aTOMa, HYKJIOHHAsI MOZIeJIb aTOMHOTO SApa;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YUYEHHBIX MNPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPOI HA UX OMUCAHUS (B TOM UYHUCIIE: CIIUIOMETP, JATYUKU MOJIOKEHUS,



pacCTOSHUS M YCKOPEHMS], PaKeTa, 3X0JI0T, OUYKH, IIEPUCKOII, (poToanmnapaT, ONTUIECKHE
CBETOBO/Ibl, CIIEKTPOCKOI, JO3UMETp, KaMepa BuiabcoHa), wncHosib3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOXOIUMBIE (PU3MUECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMBbl U CXEMATHYHBIE PUCYHKH U3YYEHHBIX TEXHUYECKHX YCTPOWCTB,
U3MEPUTENIBHBIX NPUOOPOB U TEXHOJIOTUYECKUX MPOLIECCOB MPH PEHICHUU y4eOHO--
IPAaKTUYECKHUX 3aJ]ay, ONTUYECKHUE CXEMBbI JJIS OCTPOCHUS M300paKeHUN B INIOCKOM
3epKajie u coouparorei JIH3e;

NOPUBOAUTH TPHUMEPHl (HAXOAUTH HMHOOPMAIMI0 O MPHUMEpax) MPAKTUYECKOTO
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKHM3HM s OOecredeHus
0€30MaCHOCTH TNpH OOpaIleHUH C NPUOOpPaMU W TEXHUYECKUMH YCTPOICTBaMH,
COXpaHEHMsI 3/I0pOBbsI M COOJNIOAEHUS HOPM HKOJIOTMYECKOTO IOBEAECHUS B
OKpYKalollleu cpee;

OCYIIECTBIIAITh TMOUCK HUHpopManuu Qusndeckoro coaepxkanuss B HHrepHere,
CaMOCTOSITENIbHO (OPMYJIMPYs IOMCKOBBIM 3ampoc, HAXOOUTh IIyTH OIpe/esIeHus
JIOCTOBEPHOCTH IOJIyYU€HHOM HH(POpMaluu Ha OCHOBE HUMEIOLIUXCS 3HAaHUU U
JIOTIOJTHUTEIbHBIX HCTOYHHUKOB;

UCIIOJIb30BaTh MIPU BBIIIOJIHEHUH y4eOHBIX 3aJaHUI Hay4yHO--TIONYJISPHYIO JIUTEPATyPy
(bU3UUECKOro coaepxKaHus, CipaBOYHbIE MaTepHalibl, pecypchl ceTu IHTepHeT, BIalieTh
npuéMaMM KOHCIEKTHPOBAaHHUS TEKCTa, IpeoOpa3oBaHUs HHGOpPMALUM M3 OJHOMN
3HAKOBOM CHUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE MH(OPMAITUH U3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COJAEp)KAHUS, NyOIMYHO IPEACTaBIATh
pe3yNbTaThl IPOEKTHOM WIJIM MCCIIEI0BAaTENbCKON EATEIbHOCTH, IPH 3TOM IPAMOTHO
UCIMOJIb30BaTh M3Y4YEHHbIM IMOHATUHHBINA anmapar u3y4yaemoro pasnena (U3MKd U
COIIPOBOKIATh BBICTYIUIEHHWE Ipe3eHTaled ¢ Y4€ToM OCOOEHHOCTeH ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KosunuyecTBO 4acos DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
KonTpoabubie IIpakTuuyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pazjen 1. ®usuka u eé poJib B NO3HAHMH OKPY:KAIOLIEro MUpa
1.1 dusnka - Hayka 0 IPUPOIE 2 bubmmorexa [OK
' Yika 0 Hpupot https://m.eds0o.ru/7f416194
bubnunoreka LIOK
1.2 D 2 1
HBHACCKHE BEIHAMHbL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBINA METOI [TO3HAHUSI 2 1 bubmorexa HOK
' v A https://m.edsoo.ru/7f416194
Hroro no paszneny 6
Paspen 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bu6mmoreka IIOK
2.1 C 1
TPOCHIE Betectsa https://m.eds00.ru/7f416194
5 JIBr>keHre U B3aMMOJICHCTBHE YaCTHI] ) | bu6mmoteka IIOK
' BellleCTBa https://m.edsoo.ru/7f416194
2.3 ArperaTHbIe COCTOSIHUS BEIECTBA 2 bubmmorexa [IOK
' P - https://m.edsoo.ru/7f416194
Hroro mo pazaeny 5
Paznen 3. /IBu:kenne u B3auMojieiicTBue Te
buob OK
3.1 MexaHndeckoe IBMKEHHE 3 nommorexa I

https://m.edsoo.ru/7f416194




bub6nmoreka [IOK

3.2 %1 4
HEPLIHA, MAcca, HIAOTHOCTS https://m.edsoo.ru/7f416194
bu6nmoreka [IOK
>3 Cuua. Bt e 14 https://m.edsoo.ru/7£416194
Hroro no pasneny 21
Paznen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH U Ta30B
41 Jasnenue. [lepenava naBineHust TBEPAbIMU 3 bu6nunorexa LIOK
' TeJIaMH, JXUAKOCTSIMH U razaMu https://m.edsoo.ru/7f416194
4.2 JlaBiaeHue KUJIKOCTH 5 bubmmorexa LIOK
' A https://m.eds00.ru/7f416194
bubnunoreka LIOK
4.3 A 6
TMOC(EpHOE JTaBJICHHE https://m.edsoo.ru/7f416194
44 JleicTBUE KUAKOCTH U raza Ha 7 bubnuoreka [IOK
' HOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3pea S. PaGora 1 MOIIHOCTB. JHEPIrus
bu6mmoreka IIOK
1 P
> a6oTa 1 MOIHOCTS 3 https://m.edsoo.ru/7f416194
59 boCTLIE MEXAHI 5 bubnuorexa [{OK
. ThIE MEXAHU3MBI
P https://m.edsoo.ru/7f416194
5.3 Mexanuueckas >Heprus 4 bubmorexa HOK
' CRAHUHACCRAT SHED https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
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8 KJIACC

KoaundecTBO 9acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3geoB U TeEM nudpoBbIe
Ne i/m P Kourpoububie IIpakTHyeckue (uubp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazgen 1. TenioBble ABJIEHUA
1.1 CTpoeHHUE U CBOMCTBA BEIIECTBA 7 bubmorexa HOK
' p H https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Wroro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
71 DIIEKTpUUECKUE 3apsiabl. 3apsyKEHHbIE 7 | bubnmnoreka [JOK
' TeJla U UX B3aUMOJeCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 I1 5 i 20 1 7
OCTOAHMBIM SIICKTPHACCIIH TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
2.4 DJIeKTpOMAarHuTHAsI UHIYKIIUI 4 bubmorexa HOK
' p AYKIL https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YHACOB I1O
. 68 3 14.5

[NPOT'PAMME




9 KJIACC

Kosau4yecTBo 4acoB JJIeKTPOHHbIE
Ne HanmMmenoBanue
(undposbie)
n/ | pasgenoBuTeM Bceer  Kourposbn — IIpakrtudeck
oOpa3oBaTe/ibHbIE
n NPpOrpaMmel 0 ble padoThI ue padoTsl
pecypchbl
Paznen 1. Mexannueckue siBJeHHUS
M
B:::}I;::;KOE: bubmuoreka [JOK
1.1 A 10 1 https://m.edsoo.ru/7f41
CHOCOOBI €T0
ada6
OIMCAHU —
Baanmonciic bu6mmoreka [IOK
AMOJIENICTBU
1.2 A 20 1 3 https://m.edsoo.ru/7f41
€ Ten
ada6
3aKOHLI bubmuorexa [JOK
1.3 10 3 https://m.edsoo.ru/7f41
COXpaHEeHUs
adab
Hroro no pazneny 40
Pa3pen 2. Mexann4yeckue Ko0Je0aHUA M BOJHBI
MexaHudeckue bubmmorexa HOK
2.1 7 3 https://m.edsoo.ru/7f41
KoaeOaHus
adab
MexaHudeckue bubmmorexa OK
2.2 oHLL 38 8 1 3 https://m.edsoo.ru/7f41
P IBYK a4ab
Hroro no paszneny 15

Paznen 3. 3HeKTp0MaFHI/ITHOQ IOJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

DJIEKTPOMAarHuT BuGmorexa LOK
3. ocnoed 6 2 https://m.edsoo.ru/7f41
DIIEKTPOMArHUT adab
HBIC BOJIHBI
Hroro mo pazaeny 6
Paznen 4. CBeToBbI€ IBJIEHUS
3aKOHBI bubnuorexa [JOK
4.1 pacmpocTpaHeH 6 2 https://m.edsoo.ru/7t41
WSl CBETA adab
JIuH3BI 1 bubmuorexa [JOK
4.2 ONTUYECKHUE 6 3 https://m.edsoo.ru/7f41
IPUOOPHI ada6




Paznoxenue bubmuoreka [JOK
4.3 OeJoro cBera B 3 2 https://m.edsoo.ru/7t41
CIIEKTP adab
Hroro no pazaeny 15
Paznen 5. KBanToBbI€e SIBJICHHS
Ucnyckanue u bubmuorexa [JOK
5.1 MOTJIOIICHHE 4 1 https://m.edsoo.ru/7f41
CBETa aTOMOM adab
CTpocte bu6mmoreka [IOK
5.2 P 6 1 https://m.edsoo.ru/7t41
aTOMHOTO S7pa
adab6
SnepHELe bu6mmoreka [IOK
5.3 :‘af - 7 1 1 https://m.edsoo.ru/7f41
peartt ada6
Hroro no pazneny 17
Pa3nea 6. IloBTopuTe1bHO-00001aI0IIM I MOYJIb
[ToBTOpeHue n
0000meHne bubmmoreka [JOK
6.1 coJiepKaHus 9 2 https://m.edsoo.ru/7f41
Kypca pu3NKu adab
3a 7-9 knacc
Hroro no paszneny 9
OBIIEE
KOJIMYECTBO
YACOB IO 102 3 27
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