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INOACHUTEJIbBHAS 3AIINCKA

PabGouass mporpamma mo ¢uszuke g /-9 KJIACCOB OPUEGHTUPOBAHA Ha pPeaM3aIUIo
B leHTpe 00pa3oBaHMsA eCTECTBEHHOHAYYHOHl M TEeXHOJOIMYeCKOW HalnpaBJIeHHOCTel
«Touka pocrtay, co3ganHoro Ha 06aze MBOY «BopobOneBckas CII» ¢ 1enpto pa3BUTHS Y
00y4aromuxcsi eCTeCTBEHHOHAYYHOH, MaTeMaTH4eCKOd, HWH(POPMALIMOHHOW TPaMOTHOCTH,
bopMUPOBaHUS KPUTUYECKOTO M KPEATHBHOIO MBIIIICHHS, COBEPIICHCTBOBAHUS HABBIKOB
€CTECTBCHHOHAY4YHOW M TEXHOJOTWYECKOM HAMpPAaBJICHHOCTH, a TaKXe i1 IPAKTUYECKOH
0TpaboOTKH yueOHOro MaTepuana no yueoHomy npeamery «dDuzuxar.

Ha ©0aze nentpa «Touka pocra» obecriedynBaeTcsi peanusanus 00pa30BaTEIbHBIX
IpOrpaMM €CTECTBEHHOHAy4YHONM W TEXHOJOTMYECKON HaIlpaBlIeHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUH C TpeOOBaHMSAMH 3aKOHOJATEIhCTBA B cdepe o00pa3oBaHHS U C y4ETOM
pexomennanuit denepanpHoro oneparopa yueOHoro npeamera «dPusukay. Pabovas mporpamMma
MO3BOJIIET MHTETPUPOBATh pPEATU3YyEMbIE 3/€Ch IOAXOJbl, CTPYKTYpYy U COJAEpKaHHE Ipu
opranuzanuu yaeoHoro npenmera «duzuka» 7-9kiace. Mcnonb3oBanue o00pynoBaHus IIEHTpa
«To4ka pocTay 103BOJSAET CO3aTh YCIOBUSA:

JUTSL pacIIMPEHUs COICPKAHUS MIKOJIBHOTO OMOJIOTHYECKOT0 000PYI0BaHMUS;

JUIS TIOBBINICHHSI TTO3HABATEIIBHOM AKTUBHOCTH OOYYAIOUIMXCS B €CTECTBEHHOHAYYHOMH
obOnacru;

JUTSL pa3BUTHS JTMYHOCTH IIKOJIBHUKOB B IpoLiecce 00y4eHUs: OMOJIOTHH, €r0 CIIOCOOHOCTEH,
(GbopMHpOBaHUS U YIOBJIETBOPEHHSI COLIMATIBHO 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 00pa3oBaHMsI COCTABIIEHA HA OCHOBE
NOJIOKEHUH M TpeOoBaHMM K pe3yabTaTaM OCBOEHUS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBatenbHON nporpammsl, npectaBieHHbIX B PI'OC OO0, a Taxxke ¢ yuéTom peaepanbHON
paboueii nmporpammMsl Bociutanus u Konuenuuu npenogaBanus yueOHoro npeamera «Dusukar.

Copepxanue  mporpaMMmbl 1o (u3MKe ~ HampaBiIeHO  Ha  (OpPMHUPOBaHHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOy4arolMXCsi M OpraHu3alyio H3ydeHus (u3MKu Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMme mo ¢u3uke yYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOIO
npeamera B peanmm3anuu  TpeboBannit DPI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yibTaTaM  OOyudeHHus, a  TakKe  MEXIPEJAMETHblE  CBS3U
€CTECTBEHHO-HAYUHBIX YUEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs.

[TporpammMa 1o ¢u3uKe ycTaHaBIMBAET pacHpeaesieHre y4yeOHOro mMaTepuaia 1o rojam
o0ydeHust (Mo Kiaccam), TpeajgaraeT TPUMEPHYIO IMOCIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOIO COAEPKAHUS U yUETE BO3PACTHBIX 0COOEHHOCTEN
o0yJaromuxcs.

[Tporpamma no ¢usuke pazpaboTaHa C LEIbIO OKa3aHUS METOAMYECKONH TOMOIIY YIUTEIIO
B CO3/IaHUU paboUelt TPOrpaMMBbI 10 yUeOHOMY MPEIMETY.

Ou3znKa SBISAETCA CUCTEMOOOPA3YIOLIUM /JIsl €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (pU3HUEcCKUe 3aKOHBI JISKAT B OCHOBE INPOLIECCOB U SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonoruelt, actpoHoMueil 1 ¢puU3MUecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUYHYIO



KapTUHY MUpa, NPEAOCTABISAET HambOosiee SICHble 00pa3lbl NPUMEHEHHs HAydHOTO METoJa
IIO3HAHMS, TO €CTh CIIOCO0A MOIYYEHUS JOCTOBEPHBIX 3HAHUN O MHpE.

OpHa W3 IVIaBHBIX 337ad (U3MYECKOro o0pa3oBaHUS B CTPYKType oOmiero oOpa3oBaHUs
COCTOUT B (OPMUPOBAHUM €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTM W HHTEpeca K Hayke Yy
oOydJaronuxcs.

N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE MPEANOIaracT OBJIAJACHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAyUYHYIO TPAMOTHOCTb:

® HAy4YHO OOBACHATH SIBIICHUS,

e OIICHUBATh U IOHUMATh OCOOEHHOCTH HAYUYHOT'O UCCIIEI0BaHMS;

® UHTEPHPETUPOBATh JAHHBIE U MCIOJNb30BaThb HAy4YHBIE JOKa3aTeNIbCTBA MJIs
IIOJIyYEHUS BBIBOJIOB.

[lemn w3yuyeHus: (U3WKU HA yPOBHE OCHOBHOT'O OOIIETO0 OOpa30BaHUS OMPEICICHBI B
Konuenuuu npenogasanus yuyebHoro npeamera «Pu3nka» B 00pa3oBaTeNbHbIX OpPraHU3aMIX
Poccuiickoit ®@enepanuy, peaau3ylolMX OCHOBHbIE 001Ie00pa3oBaTeNbHble MPOTrPAMMBL,
yrBepxka€HHON pemenneM Kosmernn MunucrteperBa npocsemenuss Poccuiickonn @enepanun
(mpotokodn ot 3 nexadpst 2019 r. Ne [1K-4BH).

ey n3yyenus: GU3NKU:

e [puoOpeTeHHe HHTEpeca U CTpEeMIIEHUS OOy4aroIlMXCs K HaydHOMY H3YyYEHUIO
HOPUPOIbI, PA3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

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

e (QopmMupoBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3yJsibTaTa U3yuyeHUs] OCHOB CTPOCHMUS
MaTepuy U GyHAAMEHTAIBHBIX 3aKOHOB (PU3MKH;

e (QopmupoBaHuE NPEACTABICHUN O PO (PU3UKU U1 Pa3BUTUS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHU;

® pa3BUTHE IMPEACTaBICHUN O BO3MOXHBIX cepax Oyaymed mnpodeccuoHaIbHOM
NeSITeIbHOCTH, CBSI3aHHOM ¢ (pU3UKOI, MOArOTOBKA K JaJibHEHIIIEMY 00yYEHHIO B 3TOM
HaIpaBJICHUU.

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

o0pa3oBaHUs 00ecreunBaeTCsl pellIeHHEM CIISAYIOLINX 3aa4:

e npuoOpeTeHne 3HaHUM O TUCKPETHOM CTPOEHUH BEIIECTBA, 0 MEXaHUUECKUX, TETNIOBBIX,
IIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e MpuoOpeTeHHe YMEHUH ONUCBhIBATH U OOBACHATH (U3UYECKUE SIBICHUSA C
MCII0JIb30BaHUEM TIOJyYEHHBIX 3HAHUI;

® OCBOGHHME METOJOB pEIIECHUs MPOCTEHIINX pPACYETHBIX 3a/ad C HCIOIb30BAaHHEM
buznyecKkux Mozenel, TBOPUECKUX U MPAaKTUKO-OPUEHTUPOBAHHBIX 3a7ay;

e pa3BUTHE YyMEHUW HaOMIOJaTh MPHUPOAHBIE SBJIEHUS U  BBIIOJIHATH  OIBITHI,
nabopaTtopHble PabOTHl W SKCIIEPUMEHTAJbHBIE HCCIEIOBAaHUS C HCIIOJIb30BAaHUEM
U3MEPUTENIbHBIX TPUOOPOB;

e OcBOEHHE MPHUEMOB PabOTHl ¢ HMH(popMare (GU3HMUECKOro coAep>KaHUs, BKIIOYAs
UH(GOPMALIMI0O O COBPEMEHHBIX JOCTH)KEHUSX (U3MKH, aHaIu3 U KPUTHUECKOe
OlIEHUBaHHE UHPOPMALINY;

® 3HAaKOMCTBO cO cepaMu NMpodhecCHOHAIBHON JEATEIbHOCTH, CBA3aHHBIMU C (DU3UKOM,
U COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAaHHBIMH Ha IOCTUKEHUAX (PU3NUECKON HAYKH.



Ha u3ydenune ¢usukum (6a30BbIi ypOBEHBb) HA YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUS
oTBOoAUTCS 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 HEJIEIIO).

[Ipennaraemslii B mporpamme 1o (Gusnke nepeyeHsb J1adopaTOpHbIX pabOT U OMBITOB HOCUT
PEKOMEH/IATENIbHBIA XapaKTep, YYUTeNb JeJaeT BhIOOp MpoBeJeHUs Ja0OpaTOPHBIX PadOT H
OTIBITOB C YU4ETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIUXCsl, CIIUCKA HKCIIEPUMEHTATBHBIX
3aJJaHuM, pearaeéMbIX B paMKax OCHOBHOT'O TOCYJJapCTBEHHOI'0 3K3aMeHa o (pusmke.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

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

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

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOOpHI.
[TorpemHocTs u3mMepeHuii. MexxayHapoHas cucTeMa €IMHUII.

Kak ¢u3uka u npyrue ecrecTBEeHHbIE HayKH H3y4yaroT MPHPONy. EcTecTBEeHHO-HAy4YHBIH
METOJI IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
SKCIIEPUMEHT II0 TMPOBEpKEe THUIoTe3, O0ObsAcHeHue HalmogaemMoro spiaeHus. OmnucaHnue
bu3NYECKUX SIBICHUHN C IIOMOIIBIO MOJETEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIIOBbIE, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC SIBJICHUS.

2. dusnueckue MpuOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHUI aHATIOTOBBIM M IU(POBBIM

puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

Omnpenenenne 1EHbI IEIEHUS IKaIbl HK3MEPUTEIBHOTO pUodopa.
N3mepenne paccTOsTHUM.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeIa.

Omnpenenenue pasMepoB MajbIX TE.

AR .

N3mepenne TtemrepaTypbl NpHU TOMOIIM KUAKOCTHOTO TEPMOMETpa W JaTudKa
TEMIIepaTyphl.
6. IlpoBeneHue wuccieqoBaHHUS MO MPOBEPKE THIOTE3bI: NaJbHOCTh MONIETA IAPHKA,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIE BBICOTA MTyCKa.

Pa3nen 2. [lepBonayaibHble CBeleHUs 0 CTPOEHHH BellleCTBA.

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

JBwxkenue dactuil BemiecTBa. CBsI3b CKOPOCTH JBHKEHHUS YaCTHI[ C TEMIIEpaTypoOH.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI ~BEIIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEW U  TBEPIBIX
(kpuCTaIUTHYECKUX) Tel. B3auMOCBS3b MEXIy CBOWCTBAMH BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJSIPHBIM CTpoeHHeM. OCOOCHHOCTH arperatHbiX COCTOSHUHN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. Ha6mronenue quddy3un.

3. HaGmronenue siBIeHUH, OOBSICHSIIONNXCSA MPUTSHKEHHEM WA OTTAIKUBAHUEM YaCTHUIL

BEIECTBA.

Jlabopamopnwvie pabomot u onvimol.

1. Omenka quamerpa aToMa METOJIOM PAZIOB (C HCTIONb30BaHUEM (oTorpaduii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIHPEHUS Ta30B.

3. OmbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJICKYIISIPHOTO TPUTSKCHHUSL.

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



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

SlBnenve wHepnuu. 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 BElIeCTBaA.

Cwia kak XxapakTepucTtuka B3aumojenctBus Ttein. Cuna ymnpyroctu u 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOIIBIO JUHAMOMETpPA. SIBIIeHUE TATOTEHUs U cuiia TsbkecTH. Cuila TSKeCTH
Ha pyrux mianerax. Bec tena. HeBecomocTs. CokeHHe Cuil, HAIIPaBIEHHBIX 110 OJHOM NPSIMOM.
PaBHopelictByromas cui. Cusa tpenus. TpeHue CKOJIbKEHUS U TPEHHE MOKOosi. TpeHue B mpupoie
U TEXHHKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHUs Teja.

N3mepenne cKkopoCcTH NPSIMOJIMHEUHOTO IBUKEHHUSI.

Haburonenue siBjaeHUs] UHEPIUH.

HabGmonenne nsmMeHeHust CKOPOCTHU MPU B3aUMOJICHCTBUH TEJl.

CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEll.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.

Jlabopamopnwvie padbomot u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO ABHKEHUS (LIAPUKA B KUAKOCTH, MOJEIHU
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).

2. OmpezneneHue cpenHedl CKOPOCTH CKOJBXEHUA Opycka WIM IIapHKa [0 HAKIOHHON
IJIOCKOCTH.

3. Ompenenenue TUIOTHOCTH TBEPIOTO TEA.

ok ownpE

4. OmnbITel, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHus (Aedopmanuu) mpyKUHBI OT
MPUIOKEHHOMN CHIIBI.

5. OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHHUSI CKOJIbKEHHUS OT Beca Teja U
XapakTepa CONMPUKACAIOITUXCS TTOBEPXHOCTEH.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS NaBieHus. JlapieHnue ra3a. 3aBUCUMOCTh
JaBJIeHUs Ta3a OT 00bEMa, Temneparypsl. [lepenaua naBienust TBEPABIMHU TE€JIAMU, SKUIKOCTSIMHU U
razamu. 3akoH Ilackams. [lHeBMaTmyeckue MamvHbl. 3aBUCHUMOCTH JIaBJIICHUS KUJIKOCTH OT
rnyounsl.  [mppocratmdeckuit  mapamokc. CooOmaromuecs cocyabl. ['mapaBianueckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe namieHue. [IpHunHBI CylIecTBOBaHUS BO3IYIIHOM
o6omoukn 3emmu. Onwir Toppudennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMoc(hepHOTro JaBICHHS.

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

Hemoncmpayuu.
3aBUCHUMOCTb JaBJIEHUS Ta3a OT TEMIIEPaTypBhl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0mraroniecs: CoCy/Ibl.

I'mapaBnuyeckuit mpecc.

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHS.

ok~ wn e



3aBUCHMOCTh BBITAJIKMBAIOIICH CHJIBI OT 00bEMa MOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM XKUJKOCTH.

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

Jlabopamopuusie pabomot u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOU B KHUIKOCTh
YacTH TeJa.

OnpeneneHre BBITAJKUBAIOIIEH CHIIbI, JECUCTBYIOIIEH Ha TeEJNO, IOrPYKEHHOE B
KUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CUJIBL, ICMCTBYIOILIEH HA TEIO B )KUJIKOCTH,
OT Macchl Tena.

OnbIThL, 1EMOHCTPUPYIOLIKME 3aBUCUMOCTh BBITAJKHUBAIOLIEH CUJIIbI, IEUCTBYIOLIECH Ha
TEJIO0 B KUJKOCTH, OT 00bEMA MOTPYKEHHOM B KUJIKOCTh YaCTH TeJla U OT IJIOTHOCTH
JKUJIKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOAKU U ONpEIeieHue e
rPy30M0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIHOCTB. JDHeprusi.
Mexanunueckast pabora. MOIIHOCTb.

[TpocThie MexaHU3MBI: pblYar, 0J0K, HaKJIIOHHAs MJI0CKOCTh. [IpaBuio paBHOBecHs phlyara.
[IpumeHneHue mpaBuiIa paBHOBecHs pbluara K Onoky. «3omotoe mpaBuio» Mexanuku. KIIJ]
MPOCTHIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHHUKE.

Mexanunyeckas sHeprusi. Kunetnueckas 1 noreHuuaibHas sueprus. [IpeBpaiienue oq1Horo
BHJIa MEXAHUYECKOM YHEPTUU B APYroi. 3aKOH COXPAHEHHUS SHEPTHH B MEXAHHKE.

Hemoncmpayuu.
1. TIpumepbl NpOCTHIX MEXAaHU3MOB.
Jlabopamopnuvie padbomot u onvimel.
1. Omnpenenenue pa®oOTBl CHJIBI TpPEHUS NpPU PABHOMEPHOM JBIKEHMM Teja IO
TOPU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.
3. Usmepenne KITJ] HakTOHHOHN TIIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAaHEHMS MEXaHUYECKOH IHEPIUH.
8 KUIACC

Pa3znen 6. Tens1oBbIe SIBJIEHHU.

OCHOBHBIE MTOJIOKEHUS MOJIEKYISIPHO--KMHETUYECKOM TEOpUHU CTPOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmbIThl, NOATBEPKIAIOIINE OCHOBHBIE TOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

Mopenu TBEPIOTO, KUIKOTO U Ta3000pa3HOr0 COCTOSIHMM BemecTBa. Kpucrammnueckne u
amop¢usbie Tena. OOBsCHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJIEKYJIAPHO--KUHETUYECKOM Teopun. (CmauMBaHWE M KanWUIIpHbIE siBIeHUs. TeroBoe
pacIIMpeHne U CKaThe.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTHIO TEIUIOBOTO JBM)KEHMSI YacTHII.
Buytpennsis sneprusi. CnocoObl H3MEHEHHs BHYTPEHHEH 3Hepruu: Tersionepeaaya i COBepLIeHue

paboTHI.

BI/II[I:I TCILIONCpCAaYn: TCILJIOMIPOBOAHOCTh, KOHBCKIIUA, U3JTYUCHUC.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHUE TEIUIOBOro OanaHca. [limaBneHue u OTBepAeBaHUE KPUCTALTUYCCKHIX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs BO3ayXa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrTOPAHUS.

[Tpunnuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATEJIH Y 3aIUTa OKPY>KAroIIeH Cpeibl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JBHYKEHUS.
Habmonenue nuddysun.
HabGmronenue siBieHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.
HabGmronenue TeniaoBoro pacuimpeHust Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKJICHHH.
[TpaBuiia u3MepeHus TeMIepaTyphl.
Buae! Tenonepenaun.
Oxnaxk/IeHue Mpu COBEPIIEHUU PabOTHI.
HarpeBanue nipu coBepiiieHUN pabOThl BHEIITHUMH CHJIAMH.
. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BELIECTB.
. Habmronenne kunenus.
. Habnronenue nocTossHCTBa TEMIEpaTyphl MIPHU TUTABJICHHUH.
13. Mopenu TEIIOBRIX ABUTATENEH.
Jlabopamopuwie pabomol u onvimol.
OnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHUJT MOJIEKYJISIPHOTO TIPUTSKCHHUS.
OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

©CooNORAELDE
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OnbITh! IO HAOJIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KHUJIKOCTEN U TBEPIBIX TEI.
Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

OnbIThI, AEMOHCTPUPYIOIIKME 3aBUCHUMOCTh JIaBJIE€HUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUSI.
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6. IlpoBepka rumoOTe3bl JHMHEHHONM 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYPHI.
7. HaOmronenue u3MeHeHHs] BHYTPEHHEH SHEPruM Tejla B pe3ysbTare Teryionepeaadu u
pabOTHI BHEITHUX CHIL.
8. MHccnenoBanue sBIeHUS TEMIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BOJIbI.
9. OmnpeneneHne KOMUYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOH MpHU TEIUIOOOMEHE C
HarpeThiM METAITTMYECKUM LIUITUHAPOM.
10. Onpenenenne yaenpHON TETIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIIapeHusl.
12. Onpenenenre OTHOCUTENLHON BIaKHOCTH BO3/yXa.
13. Onpenenenue yaensHON TETUIOTHI ITABICHUS JIbIA.
Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUSA.
Onexrpuszanus Tei. J{Ba poja 31eKTpUUECKUX 3apsa10B. B3aumoeiicTBre 3apsKEHHBIX TEN.
3akoH KynoHa (3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS 3apsDKEHHBIX TEJl OT BEJIMYMHBI 3apsioB U
pPacCTOAHUS MEXKAY TEIaMH).



Onektpuueckoe noje. Hanpssk€HHOCTh 3niekTpuyeckoro noiis. [IpunHiun cynepno3unuu
IIEKTPUYECKUX I0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOrO0 TOKa. lcTOUuHMKM
IIOCTOSIHHOTO TOKa. JleHCTBUS AJIEKTPUYECKOTO0 TOKa (TEIJIOBOE, XHMHUYECKOE, MArHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OjeKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
IlocnenoBarenpbHOE U MapaUICIbHOE COCAMHEHUE IIPOBOJHUKOB.

Pabota 1 MOIIHOCTD 3JIeKTpUUECKOro ToKa. 3akoH Jxoyns—JIeHna. DnekTpuueckue Henu
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[locTostHHbIE MarHuThl. B3auMopeilcTBME NOCTOSHHBIX MAarHUTOB. MarHutHoe 1oJe.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe N5 )KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe moiie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IHOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYEHHsI AJIEKTPUUECKOM HHEPTUU. ODIIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKTpu3anus Ted.
JIBa posa aneKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOKCTBO U AEUCTBUE IIEKTPOCKOIIA.
OneKTpocTaTUIECKast UHIYKIIHSL.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenrpoBaHU€e CUIIOBBIX JIMHUHI 3JIEKTPUUECKOTO MOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B KUJKOCTH.
. 'a30BbIii pa3psa.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. U3MepeHue 31eKTpUuecKoro HanpsyKeHUs! BOJITMETPOM.
. Peoctat u Mara3uH COnpoOTHBIIEHUM.
. B3aumozeiicTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXXHOCTH pa3/IeJICHMsI TOJIFOCOB MAarHUTA.
. MonenupoBaHrie MarHUTHBIX MTOJIEH TOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe 1nosie Toka. DJIeKTPOMarHur.
. JlelicTBHe€ MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
. DIEeKTpOoABUTaTEIh OCTOSIHHOTO TOKA.
. UccnenoBanue sBIeHUS 3JIEKTPOMArHUTHON MHAYKIIHU.
. OnpiTel Dapanes.
. 3aBUCUMOCTb HalpaBJIeHHsI UHIYKIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3SHUKHOBEHHUS.
. DIIEKTPOTreHEePATOP MOCTOSHHOIO TOKA.
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Jlabopamopnwvie padbomot u onvimol.

OnbITH IO HAOJIIOACHUIO STCKTPU3ALUH TEJI HHAYKIIUECH U TIPU COPUKOCHOBEHHH.

HccnenoBanue ASWCTBUS SJICKTPUIECKOTO MO HA TPOBOJAHUKU U TUDIICKTPUKH.

COopka 1 mpoBepKka padOoThI JEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

W3mepenue U peryanpoBaHue HaNPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, HIYILIETO Yepe3 Pe3UCTOpP, OT COMPOTUBICHUS

pe3uCcTOpa M HAIMPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  JJEKTPHUYECKOrO  CONPOTHUBIICHUS
NPOBOJHHUKA OT €r0 JJTUHBI, IJIOIIAIH ITOIEPEUYHOr0 CEUSHUS K MaTepHraa.

8. IIpoBepka mpaBuia ClI0KEHUS HAPSHKEHUH MPH MOCIIEI0BATEIHLHOM COSIMHEHUH JBYX
PE3UCTOPOB.

9. TIlpoBepka mpaBuiia Ui CUJIbI TOKA MPU MapasieIbHOM COSTUHEHUH PE3UCTOPOB.

10. OmnpenencnHrie pabOTHI AMEKTPUICCKOTO TOKA, UAYIIECTO Yepe3 PE3UCTop.

11. Omnpenenenrie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIIEIIEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, MAYILETO Yepe3 IaMIIOUKY, OT HaIllPsHKEHUS Ha
HEH.

13. Onpenenenne KIIJl narpeBares.

14. VccnenoBanre MarHUTHOTO B3aUMOZCHCTBUS IIOCTOSTHHBIX MAarHUTOB.

15. 3yyeHnrie MarHUTHOTO IOl TOCTOSHHBIX MArHUTOB MPH HUX OOBEAMHEHUH U
pa3JesieHuu.

16. MccnenoBanue ACUCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbITH, AEMOHCTPUPYIOLIHE 3aBUCUMOCT CHIIBI B3aMMOACHUCTBUS KAaTYIIKH C TOKOM U
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MarHuTa OT CHJIbI TOKa U HalpaBJICHUS TOKA B KaTYILKE.
18. M3yuenue aeicTBUS MArHUTHOTO T0JIs1 HA TPOBOJIHUK C TOKOM.
19. KoncTpynpoBanue 1 u3y4eHnue padboThl SJIEKTPOIBUTATEISL.
20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.
21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEOBaHHE
U3MEHEHU 3HAUeHUs U HalpaBJICHUs MHIYKIIMOHHOIO TOKA.
9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nuxeHue. MarepuanbHas Touka. Cuctema orcdéra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOe aBMXkeHue. HepaBHoOMepHOe
NpsMOJIMHEHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IpPH HEPABHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHoyckopeHHOe TIpsiMOJIHHEHHOe aBuxkeHne. CBoboaHoe nagenue. OmbIThI
lanunes.

PaBHOMepHOE aBWXEHHE MO OKPYXKHOCTH. [lepuoa m yactora oOpamienus. JluHeitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbiil 3akoH HerotoHa. Bropoit 3akon Herorona. Tperuit 3akoH Herorona. IlpuHiun
CYNEPIIO3UIUHN CHIL.

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

Cuna TsDKECTM M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHHE CBOOOIHOTO IMaJCHUSI.
JBmxenue manet Bokpyr Connna. [lepBas kocmudeckast ckopocTs. HeBecoMOCTh M eperpy3KkH.



PaBHOBecue mMaTepuanbHOM TOYKHA. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue TBEpOTO TEma
C 3aKpEIUIEHHON OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TspKecTH.

Nmnynec Tena. M3smenenue umnyinbca. Mmmynbc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTruBHOE NBUKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TspkecTH, ynpyroct, TpeHus. CBsi3b
sHepruu U pabothl. [loTeHUManbHas SHEpPrus Tena, MOTHATOrO HaJ TMOBEPXHOCTHIO 3EMIIH.
IToTreHumanbHas 3HEprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW YHEPIUH.

Hemoncmpayuu.

1. HaOGmroneHne MeXaHUYECKOro JIBUXKEHHSI TeJla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE MyTEeH W TPACKTOPHUH ABIKEHHS OJHOTO U TOTO K€ TejJa OTHOCHTEIHHO
pas3HbIX TeJ OTCUETA.

3. H3mepeHue CKOpOCTH U YyCKOPEHUS MPSAMOIUHEHHOTO JBUXKEHUSI.

4. VccnenoBaHue NPpU3HAKOB PABHOYCKOPEHHOI'O JABUKECHHUS.

5. HabGmronenue nBuxeHUs TeNa 10 OKPYKHOCTH.

6. HaOmoneHue MexaHMUECKUX SBJICHUH, IPOUCXOAIUX B cucTteMe oTcuéra «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHUS TeJla OT MAcChl TeJIa U AEUCTBYIOLIEH Ha HErO CUIIBIL.

8. HaOmoneHnue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. H3meHeHue Beca Tesa IpU YCKOPEHHOM JBHKEHHH.

10. Ilepenaya nmnysbca Ipyu B3aUMOJICHCTBUHU Tell.

11. [IpeoGpa3oBanust SHEPTUU IPU B3aUMOJECHCTBUU TENl.

12. CoxpaneHnue UMIyJIbCca IPHU HEYIPYTOM B3aMMO/ICHCTBHH.

13. Coxpanenue uMIysabca Ipu abCOIIOTHO YIIPYrOM B3aUMOJICHCTBUY.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHue MexaHU4eCKOW SHEPTUH MPU CBOOOIHOM I1aJIEHUU.

16. CoxpaHeHnue MeXaHUYECKON SHEPTHH MTPH JBMKEHUH TEJa 0] IEHCTBUEM TPY>KUHBI.

Jlabopamopuvie padomol u onvimel.

1. KoHcTpynpoBaHMe TpakTa A pa3roHa M JalbHEHIero paBHOMEPHOIO JBHKEHHS
[IapUKA WIH TEIEKKH.

2. OmnpeneneHune CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WM JBHIKCHHS IapHKa IO
HAKJIOHHOM INTIOCKOCTH.

3. OrmpeneneHne yCKOpPEeHUs Tejda NPU PAaBHOYCKOPEHHOM JBM)KEHUH 110 HAKIOHHOMN
MJIOCKOCTH.

4. VccnepoBaHue 3aBUCMMOCTHU IYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIB)KEHUU 0e3
HavyaJbHOW CKOPOCTH.

5. TIpoBepka rumoTe3bl: €Ciiy NpU PaBHOYCKOPEHHOM JIBKEHUHU 0€3 HayaJlbHOW CKOPOCTH
IIyTU OTHOCATCSA KaK psiJl HEUETHBIX YUCEII, TO COOTBETCTBYIOLINE TPOMEXKYTKH BPEMEHU
OJINHAKOBBI.

6. HccnemoBaHue 3aBUCMMOCTH CHJIBI TPEHHS CKOJBXEHHUS OT CHUJIBI HOPMAJIBHOTO
JTaBJICHUSL.

7. Omnpenenenne kKodpPuIMeHTa TPEHUS CKOTBKCHHUS.

8. OmnpeneneHne KECTKOCTH MPYKUHBL.

9. Omnpenenenne pabOTHl CUJIBI TPEHUS TIPH PABHOMEPHOM JIBIDKEHHUHM Tejla 10

TOPU30HTAIILHON ITIOBEPXHOCTH.



10. Onpenenenue pabOTHl CWJIBI YOPYTOCTH TpPH TOIBEME Tpy3a C HCIOJB30BAHHUEM
HEMOJIBUYKHOT'O U MOJIBUKHOT'O OJIOKOB.

11. V3yuenue 3akoHA COXPAHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHus U BOJHEIL.

KonebartenbHoe nBuwxeHue. OCHOBHBIE XapaKTEPUCTHKU KoOJIeOaHMI: MepHoJ, 4acToTa,
aMImTyna. MareMaTud4ecKuil M NPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHeprum Ipu
K0JIeOATEIbHOM JIBUKCHUH.

3aryxaromue konebanus. Beinyxnennbsle koneOanus. Pesonanc. MexaHuueckue BOJHBI.
CaoiicTBa Mexanndeckux BoJiH. [IposionbHbIe U monepeyHblie BOJMHBL. J[JTMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa ¥ BbicOTa ToHA. OTpaskeHue 3Byka. MIH(pa3Byk u ynbTpa3ByK.

Hemoncmpayuu.

Habmroienue xonebanuii Tei noa JeHCTBUEM CHUITBI TSXKECTH U CUIIBI YIIPYTOCTH.
Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

Haburonenne BbIHYX/I€HHBIX KOeOaHU 1 pe30HaHca.

PacnipocTpanenre npoAoabHBIX U MOTEPEYHBIX BOJIH (HA MOJIEIH).

HabmtoieHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHUYECKHI1 pe30HaHC.
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Jlabopamopnwsie padbomot u onvimol.
1. OmpeneneHuie 4aCTOTHI U NIEpUOAA KOJIEOAHUNH MATEMATUYECKOTO MasiTHHUKA.
2. OmpezneneHue 4acTOThI U MEPHOJA KOJIEOaHUI MPYKMHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCUMOCTH IEpHOJa KOJeOAHWN IMOABEIICHHOTO K HHUTHU Tpy3a OT
JUTUHBI HUTH.
4. VccnepoBaHue 3aBUCMMOCTH TepHoja KojeOaHWUN MPY>KWHHOTO MasTHHUKA OT MaccChl
rpysa.
5. IlpoBepka HE3aBUCHUMOCTH TepHoOJa KOJIEOAHHWI Tpy3a, MOJABEIIEHHOTO K HHUTH, OT
Macchl Ipy3a.
6. OmbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD Mepro/ia KoJIeOaHU MPYKUHHOTO MasITHUKA
OT Macchl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3mepeHue yCKOpeHHUs! CBOOOIHOTO TaJCHUSI.
Pa3nen 10. DineKkTpoMarHuTHOE 1MoJ1e ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DJEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [lIKkasa 3eKTpOMarHuTHBIX BOJH. MCIonb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3H.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa MEKTPOMATHUTHBIX BOJIH.
2. BomHOBBIE CBOWCTBA CBETA.
Jlabopamopnwvie padbomot u onvimol.
1. U3ydeHwue CBONCTB 3JEKTPOMATrHUTHBIX BOJH C MMOMOIILI0 MOOUIIBHOTO TenedoHa.
Pa3znen 11. CBeToBLI€e IBJICHNUS.
JlyueBasg monenb cBera. Mcrounuku cBeta. IIpsiMonuHEtHOE pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue ceera. [1nockoe 3epkano. 3aKkOH OTpaKEHUs CBETA.
[Ipenomnenue cBera. 3akoH npenaomiieHus cBeta. [lodHOe BHyTpeHHEe OTpaK€HUE CBETA.
Hcnonb3oBaHKe MOTHOTO BHYTPEHHETO OTPAKEHHS B ONITHYECKUX CBETOBOJIAX.



Jlunza. Xox nydeir B numH3e. Omntmueckas cuctema ¢oToammapara, MUKPOCKONa |
Teneckona. I'na3 kak ontudeckas cucremMa. bin3opykocTs U 1abHO30PKOCTb.

Pasnoxenne 6enoro ceera B ciektp. OnbiTel Hetorona. CokeHne CrieKTpalbHBIX IBETOB.
Hucnepcus ceera.

Hemoncmpayuu.
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[IpssMonMHENHOE PpaCIIPOCTPAHEHUE CBETA.

OtpaxkeHue cBera.

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

OnTuyeckuii CBETOBOI.

Xon tyueit B coOMparomei Jnunse.

XoJ1 Ty4deil B pacCerBaloOIICH JIMH3E.

[Tony4yeHue n300paxeHuit C MOMOIIBIO JIHH3.

[Mpunun aeiictBus Goroamnmapara, MUKPOCKOTA U TEIECKOIIA.

10. Mogens rinasa.

11. Paznoxenue 0emoro cBeTa B CIEKTD.

12. [lonyueHnue 6enoro cBera MpH CI0KEHUU CBETa Pa3HBIX 1[BETOB.
Jlabopamopnwvie padbomot u onvimol.

1.
2.
3.

No ok

HccnenoBanue 3aBUCUMOCTH YTJIa OTPA)KEHUSI CBETOBOTO JIy4a OT yIJia TaIeHHsI.
W3yueHne XapaKTepUCTHK U300paKEeHUS TPEIMETa B IIIOCKOM 3epKaie.
HccnenoBanue 3aBUCMOCTH YTJia MPEJIOMJICHUSI CBETOBOT'O Jiyda OT YIJia MajcHUs Ha
TPaHUIIE «BO3TYX—CTEKIIO.

[Tomy4yeHnue n300paskeHUit ¢ MOMOIIBIO COOMPAIOIIEH JTUH3HI.

Onpenenenne GOKYCHOIO PaCCTOSHUS U ONTUYECKOHN CHUIIBI COOMparoIeit TNH3BI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

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

Pa3zngen 12. KBanToBble siBJIeHHUS.

OmnswiTel Pesepdopaa u nmnanetapuas monenb aroma. Monens aroma bopa. Ucnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPBI.

PamuoaktuBHOCTE. Anbda-, O6eta- W ramma-uznydeHus. CTpO€HHE aTOMHOIO Sapa.
Hyknonnass moxens atomHoro sapa. M3oronbl. PanumoaktuBHble mnpeBpamieHus. Ilepuon
noJtypacnaaa aTOMHBIX siJiep.

Snepuble peakiuy. 3aKOHBI COXPAHEHHS 3aps0BOT0 U MACCOBOTO UMCEN. DHEPTHUS CBSI3U
aTOMHBIX siziep. CBsI3b MacChl ¥ DHEPruu. Peaknmu cuHTe3a U eneHus saep. VIcTouHuKu sHeprun
ConHua u 3BE371.

Snepnas snepretuka. JIelicTBUS paguOaKTUBHBIX U3yYEHUN HA KUBBIE OPraHU3MBbI.

Hemoncmpayuu.

© a0k own

CHexTpsl HU3JIy4eHHS U TOTJIOMIEHUS.

CrexTpsl pa3Iu4YHbIX T'a30B.

CnexTp BoaOpoa.

Hab6nronenue tpexoB B kamepe Buibcona.

Pabora cuéruyrka HOHU3UPYIOMINX U3TYyISHHH.

Perucrpanus nznydenus: npupoAHBIX MUHEPAIOB U MTPOTYKTOB.

Jlabopamopuvie pabomsl u onvimel.
1. HaOnromeHue CIUTONIHBIX M JJMHEHYATBHIX CIIEKTPOB U3TYUCHUSI.



2. HccnenmoBaHue TPEKOB: HM3MEpPEHUE SHEPTUM YAaCTULBI MO TOPMO3HOMY MYTH (IO

dororpadusm).

3. H3mepeHue paanoakTUBHOTO (oOHA.

IHoBTOPHUTEIBbHO-0000 A0 MOTYJIb.

[ToBTOpUTENBEHO--0000IIAIONINIT  MOAY/Ab MpeAHAa3HAuYeH MJi1 CUCTeMAaTu3aluu U
00001IeHNST TPEIMETHOTO COACPIKAHMS M OIBITA IEATEIHbHOCTH, TPUOOPETEHHOTO MIPH U3YUECHUU
BCEro Kypca (hpM3MKH, a TaKKe IS MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMEHY IO
busuKe U1t 00yJaroIIMXCs, BHIOPABIIMX 3TOT YICOHBINH MPEIMET.

IIpu u3yuyeHnu JaHHOTO MOYJISl PEATIU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI IE€ATEIbHOCTH,
HA OCHOBE KOTOPBIX OOECHEYMBACTCS JOCTIKEHUE TMPEAMETHBIX ¢ METallpeIMETHBIX
IUTAHUPYEMBIX Pe3yJbTaTOB 0OydeHus, (GopMHpYyeTCs €CTeCTBEHHOHAYYHAss TPaMOTHOCTE:
OCBOEHHME HAYYHBIX METOJIOB MCCIIEOBAHUS SIBIICHUNA IPUPObI U TEXHUKH, OBJIAJICHUE YMEHUSIMU
OO0BACHATH (PU3NUECKHE SBJICHHUS, IPUMEHSS MOTYUCHHbIC 3HAHMSI, pelIaTh 3ajaui, B TOM YHUCIIE
KaueCTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMIIMATBHO AEATEIbHOCTHBIA XapaKTep JAHHOTO pa3jiesla pealin3yeTcs 3a CYET TOro,
4TO 00yYarOLIUeCs BBIMOIHSAIOT 3a/1aHUs, B KOTOPBIX UM IMPEAaraercs:

Ha OCHOBE IMOJIYY€HHBIX 3HAHHUI pacro3HaBaTh U HAYYHO OOBICHATH (DM3HUYECKUE SIBICHUS
B OKPYKaroUIeH MPUPOJIE U OBCEIHEBHOM KU3HU;

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

OOBSCHATH HAay4YHBIE OCHOBBI HambOoOJee Ba)XXHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJOTHI,
HaIpuMep, MPaKTHYECKOTO MCIOIb30BaHUS PA3IMUYHBIX HCTOYHUKOB SHEPTHH HA OCHOBE 3aKOHA
MIPEBPAIICHHS U COXPAHEHHS BCEX M3BECTHBIX BUIOB SHEPTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs HaIpaBI€HO Ha

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

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:

1) mnaTprMoOTH4€eCKOro BOCIIUTAHUS

- IIPOSIBJICHHE 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)KJIEHHUH OOIIECTBEHHO 3HAYMMBIX M STHUYECKUX
po0JIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHNEM TOCTHKCHUN (PU3UKH;

- OCO3HAHME BaXKHOCTU MOPAJIbHO--3TUUECKUX MPUHIUIIOB B J€ATEIBHOCTH YUEHOTO;

3) 3cTeTH4eCcKOro BOCIMTAHUSA:

- BOCTIPUSITHE ICTETHYECKUX KadecTB (PU3NYECKON HayKH: €€ TapMOHMYHOTO TOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

- OCO3HaHHUE IIEHHOCTU (M3MYECKON HayKH KaK MOILHOIO MHCTPYMEHTa MO3HaHUS MHpa,
OCHOBBI Pa3BUTHs TEXHOJIOIMH, BaKHEHILIEH COCTABIAIOLIEH KYJIbTYpBI;

- pa3BUTHE HAyYHOU JH0003HATEIBLHOCTH, HHTEPECA K HCCIIEI0BATEIbCKON €A TEIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONMONYYHS:

- 0CO3HaHME [IEHHOCTH 06€30IacHOro oopasa JKU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE,
BaXHOCTH ITPaBUJI O€30IaCHOTO MOBEIECHUS Ha TPAHCIOPTE, HAa 10pOrax, ¢ JEKTPUUECKUM U
TEIUIOBBIM 00OPYZOBAaHUEM B JIOMAIIHUX YCIOBUSAX;

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

6) TpyaoBOro BocnuTaHus:

- aKTMBHOE Y4acTHe B PEIICHUHU NPAaKTUYECKUX 3a/1ad (B paMKax CeMbH, 00pa30BaTEbHOM
OpraHu3alMK, TOpoJia, Kpast) TEXHOJIOTHYECKOH U COIMaIbHOIN HapaBIEHHOCTH, TPEOYIOIINX
B TOM 4HCJI€ U GU3NUECKUX 3HAHUI;

- UHTEpEeC K MPAKTUYECKOMY M3yUeHUIO Ipodeccui, CBI3aHHbIX C PU3NKOM;

7) IKOJIOrM4YeCcKOro BOCIIMTAHMS:

- OpHMEHTalMsl Ha NpUMEHEHUEe (U3NYECKUX 3HAHWM Ul pelleHus 3ajad B o0JacTu
OKpY>KaroIllel Cpe/ibl, INITAHUPOBAHMSI TIOCTYIIKOB ¥ OLIEHKH MX BO3MOXKHBIX NOCIEACTBUM JUIs
OKpY>KaIOIllEel Cpe.bl;

- OCO3HaHHe MI00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOoOJIeM U IyTel UX pelieHus;

8) ajanTannu K N3MEHAIOIUMCS YCJIOBHAM COLMAIBLHON U NPUPOAHOI CpeAbI:

- TOTPeOHOCTh BO B3aMMOJEHCTBHM TPH BBIIOJHEHUHM WCCIEAOBAaHUM M TPOEKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM APYTHX;

- IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YepPe3 MPAKTUUECKYIO JEATENBHOCTD;

- NMOTpeOHOCTh B (POPMHPOBAHMU HOBBIX 3HAHUM, B TOM 4YHcie (OPMYIHPOBATH HUJEH,
MIOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

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



® - [UIAaHWPOBAHME CBOETO PA3BUTHSI B IPHOOPETEHNUN HOBBIX (PU3NUECKUX 3HAHUI;

® - CTPEMIICHHUEC aHAJIM3UPOBATH U BBIABJIATH B3AMMOCBA3H ITPUPOJEI, 06HI€CTBa 1 5KOHOMUMKHU,
B TOM YHCJIE€ C UCIIOJIb30BAHUEM (1)I/I3I/I‘ICCKI/IX 3HaHHﬁ;

® - OOCHKa CBOHUX ﬂCﬁCTBHﬁ C y‘léTOM BJIMAAHUA Ha OKPYXAOIIYIO CPCAy, BO3MOKHBIX
IrI100aIbHBIX HOCJ'IC,I[CTBPIﬁ.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpraTe OCBOEHMsSI MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuatomierocsi OyayT cGOpMUPOBAaHBI MeTanpeAMeTHbIe Pe3yJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JECUCTBHUS, KOMMYHUKATHBHBIC
YHUBEpCaJIbHbIE YUeOHbIE ICHCTBUSA, PETYIATUBHBIC YHUBEPCAIbHbBIE YUeOHbIE ICHCTBUA.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBJIATH M XapaKTEPU30BaTh CYIECTBEHHbBIC IPU3HAKH O0BEKTOB (SIBICHHN);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKALMK, OCHOBAHUS 111 0000IICHHUS
U CPaBHCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M NMPOTHUBOPEUMS B PaCCMAaTPUBAEMbIX (aKTax, JaHHBIX U
HaOJIOICHUSX, OTHOCSAIIMXCS K (PU3HMUECKUM SBIICHHSIM;

BBISBJIATH NPHUYMHHO--CJICCTBEHHBIC CBS3M NPU H3YYCHHU (PU3NYECKUX SIBICHUH U
IpPOILIECCOB, JIeNlaTh BBIBOABI C MCIOJIb30BAaHUEM JEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTATh TMIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENIEHO BBIOMPATh CIIOcO0 peleHns yueOHo (pu3ndeckoil 3a1aun (cpaBHEHUE
HECKOJIbKMX BapMaHTOB peILIeHHs, BbIOOp Hamboiee MOAXOAALIEr0 ¢ Yy4ETOM
CaMOCTOSITENILHO BBIICIICHHBIX KPUTEPUERB).

ba3oBble ncciienoBarejbCcKue AeiCTBHUA.

UCIIOJIB30BAaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI MHCTPYMEHT IIO3HAHNS,

IIPOBOAMTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IJIaHY OIIBIT, HECIOXKHBIA (PU3NUYECKUI
HKCIIEPUMEHT, HEOObILIOE UCCIIeI0OBaHNE (PU3NYECKOTO SBIICHUS;

OLICHUBAaTh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIIHIO, MTOJIYYEHHYIO B XOJI€
WCCJIEIOBAHMS WIIM DKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (OpMYJIMpPOBaTh  OOOOIIEHUS M  BBIBOABI IO  pe3yibTaTaM
MPOBEAEHHOTO HAOJIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

IPOTHO3UPOBATh BO3MOXKHOE JalibHEilee pa3BuTHE (U3NUYECKUX MPOIECCOB, a TAKXKE
BBIJIBUTaTh MPEINO0KEHUS 00 UX Pa3BUTHUHU B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

OPUMEHSTh pa3jIMyHble METO/bl, HHCTPYMEHTHl W 3allpoChl MpPHU IMOHMCKE U OTOOpe
UHGOPMALIUU WU TAHHBIX C YYETOM MPeUI0KeHHON ydeOHO! (pu3ndeckoil 3a1aun;
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIMIO Pa3IHUYHBIX
BUJIOB U (pOPM IPECTABICHHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAIbHYIO (OpMy MpeacTaBieHHs HHoOpManuu u
WUTIOCTPUPOBATh pEIIaeMble 3aJaud HECI0KHBIMH CXEMaMH, AMAarpaMMaMH, HHOMN
rpaduKol U UX KOMOMHAITUSIMU.



KomMMyHMKaTHUBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XOJie¢ OOCYXACeHHsS Y4eOHOTO Marepuaia, pe3yabTaToB JTaO0OPaTOPHBIX padoOT u
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAaeMOM TEMbI M BBICKA3bIBATh HJICH,
HalleJICHHbIC Ha PEIIeHHUE 3a/1a4u U MOAepKaHue 0JIaroKenaTeTbHOCTH OOIEHHS;
COIIOCTaBJISITh CBOM CYXJACHUS C CYXICHHSIMU JPYrUX YYaCTHUKOB JIMAJIOTA,
OOHapy>KUBATh Pa3IMYME U CXOJICTBO NO3ULINH;

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

nyONMYHO  TPEICTaBISITH  PE3yAbTaThl  BBIOJHEHHOTO  (DM3MYECKOTO  OIbITa
(9KCIIEpUMEHTA, UCCIIEI0BaHMS, IPOEKTA);

MIOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMaHHON U WHAUBUYyATBHOW PabOThI U
peLIeHNH KOHKPETHON (PU3UIECKOM MPpoOIeMBbI;

NPUHUMATh 1EJIM COBMECTHOW JICATEIIbHOCTH, OPraHW30BBIBATH JEHCTBUS MO €€
JOCTIDKEHUIO: PACIPENeNATh PO, 00CYKAaTh MPOIECCH U PE3YIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBINOJIHATh CBOKO YacTh Pa0OTHI, JOCTHUTras KAaueCTBEHHOTO pe3yjbTara MO CBOCMY
HAIPaBJICHUIO U KOOPIAMHUPYS CBOU JICHCTBHSI C APYTUMH WICHAMUA KOMaH/IbI;
OLIEHUBATh Ka4eCTBO CBOETO BKJIA/1a B OOMIMIA TIPOIYKT MO KPUTEPHSIM, CAMOCTOSTEITLHO
c(OpPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC yqeﬁﬂme JelcTBUS

Camoopranu3amnus:

BBISBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalUsIX, TPEOYIOIIMX JUIsl PEIICHUS
(bu3nUecKux 3HaHUMH;

OpUEHTUPOBAThCSA B PA3IMUHBIX NOAXOJAaX NPUHATUS pElIeHUH (MHIMBUIYaJIbHOE,
INPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUH IPyNIoi);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM peElIeHUs (U3NYECKOM 3ajaud WM IJIaHa
UCCIICIOBaHMUs C Y4ETOM MMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPeIaracMble BAPUAHTHI PEIICHU;

JienaTh BHIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJIb, IMOLUOHAJbHBLIA HHTEJLJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeJyIaraTh IUIaH €€ U3MEHEHHUS,

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

BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCIIE B X0/ BBITOJHEHUS (PU3NUECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIHU U YCIOBUAM;

CTaBUTh ce0s1 Ha MECTO JAPYrOro YeJoBeKa B XOJE CIOpa MM JTUCKYCCUU Ha HAYYHYIO
TE€My, TOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

IpU3HaBaTh CBOE MpaBO Ha OIMIMOKY NpU peUIeHHH (GHU3UYECKUX 3aJady WiId B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TaKOE K€ IIPaBo JPYroro.

IMPEJIMETHBIE PE3YJIBTATDBI



K xonny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCTOJIb30BaTh TOHATHS: (U3MUECKHE ¢ XUMHYECKHE SBICHHs, HaOIIOICHNUE,
HKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHULIBI (PU3MUECKUX BEIMYHH, aTOM, MOJIEKYIa,
arperaTHble COCTOSHUS BellecTBa (TBEPIOE, XKMIKOE, ra3o00pa3HOe), MEXaHUYECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  IPSAMOJMHEHHOE),  TpaeKTOpHs,
paBHOJEHCTBYIOIIAs cuia, Jaedopmanus (ympyras, IJIacTHYECKasl), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

pasnnyath siBiieHus (1ud¢ysus, TEII0BOE IBUKEHUE YaCTUL] BELIECTBA, PABHOMEPHOE
JBUJKCHHE, HEPAaBHOMEPHOE IBUKEHUE, MHEPLHUs, B3aUMOJCHCTBUE TEJl, PABHOBECHE
TBEPABIX TEJ € 3aKPEIUIEHHON OCBhIO BpAIllCHHUs, IIepeayda JaBJICHUs TBEPIBIMU TEIaMH,
KHUIKOCTSIMM M Ta3aMu, aTMoc(pepHOe JAaBieHHE, IUJIaBaHUE TeJ, MpPEeBpaLleHUs
MEXaHUYECKOM 3HEPIUn) MO ONMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacrio3HaBaTh MPOSIBIICHHE U3YYEHHBIX (PU3MUECKUX SIBICHUH B OKPYXKAIOLIEM MUPE, B
TOM 4YHcie (pu3nuecKue SBICHHS B MPHPOJE: MPUMEPHI ABIKEHHS C PA3TUYHBIMU
CKOPOCTSIMH B XHUBOM W HEKMBOM INPUPOJAE, ACUCTBHE CWJIBI TPEHHUS B IIPUPOAE U
TEXHUKE, BIMAHUE 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 SBICHUH;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUECKUE SBJICHUS, UCHIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTh BEILECTBA, BPEMs, MyThb, CKOPOCTb, CPEIHSA
CKOpOCTb, CHJIa YIIPYTOCTH, CHJIA TSXKECTH, BEC Tella, CUIla TPEHUsI, AaBleHHe (TBEPAOTO
Tesa, >KUIKOCTH, Tasa), BBHITAJIKMBAIOLIAs CUJIa, MeXaHWYeckas padoTa, MOIIHOCTb,
IUIEYO CHUJIbI, MOMEHT CHJIbl, KO3(PQUIIMEHT IOJE3HOTO JEHUCTBUS MEXaHHU3MOB,
KMHETHYecKass U MOTEHLUalIbHasi JHEprusi), NMpH ONKWCAHUU NPABUIBHO TPAaKTOBATh
(bu3nUecKnit CMbICI UCOIb3yEMBbIX BETMUUH, UX 0003HAUEHUS U €TUHUILIBI PU3NIECKUX
BEJIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JAaHHYIO (DU3MYECKYIO BEIMYHHY C
JPYTMMH BEJIWYMHAMM, CTPOUTH TpadUKH M3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYUH;

XapakTepu30BaTh CBOWCTBA Tell, (pU3nUecKue ABICHUS U MPOLIECCH, HCIOJb3Ys MpaBuIIa
CJIO’KEHUS CUJI (B/10JIb OJIHOM mpsimoit), 3akoH ['yka, 3akoH Ilackas, 3akoH Apxumena,
IOpaBUIO paBHOBecHs pblyara (OJ70Ka), «30JI0TO€ TMpPaBHJIO» MEXaHUKH, 3aKOH
COXpaHEHMsI MEXaHWYECKOW PHEepruM, MpU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA Y 3aIIMChIBAaTh €r0 MaT€MaTHYECKOE BBIPAXKEHUE;

OOBSICHATD (PU3HUECKUE SBICHUS, IPOLIECCHI U CBOMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE
CUTyalluil  IMPaKTHUKO-OPUEHTUPOBAHHOIO  XapaKTepa:  BBIIBIATH  NPUYUHHO-
-CJIeJICTBEHHBIE CBS3U, CTPOUTH 00bACHEHHE U3 1—2 JOrMYecKHX IIaroB ¢ Onopoi Ha 1—
2 U3y4YEHHBIX CBOWCTBA (PU3MUECKUX SABJICHUH, (U3NYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemate pacuéTHble 3aauyd B 1—2 [eHCTBUA, HCIOJB3YA 3aKOHBI U (OPMYJIBL,
CBs3bIBaIOIIME (PU3NUECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIOBHS 3a]Ja41 3aIIUChIBATh
KpaTKOe YCJIOBHE, IMOJACTaBIATh (hU3HUECKHE BEIUYMHBI B (OPMYJBl U NPOBOIUTH
pacy€Tbl, HAXOAWUTH CIIPABOYHbIE [aHHbIE, HEOOXOAWMBIE JJIs peIIeHUs 3ajad,
OLIGHUBATh PEATUCTUYHOCTD MOTYYCHHOHN (PU3MUECKON BETMUHHBI,



pacrio3HaBaTh poOJIEMbl, KOTOPbIE MOKHO PEIINUTh IPU MOMOLIH (PU3MUECKUX METOJIOB,
B ONMCAHUU HCCIIEAOBAaHMS BBIICIATh IPOBEPSIEMOE IPEAINONIOKEHHE (THIIOTE3Y),
pa3nnyaTth ¥ WHTEPIPETHUPOBATH NOJYUYECHHBIH pE3ysbTaT, HAXOIUTh OIIMOKH B XO€
OIbITA, JIEJIATh BBIBOJIBI I10 €70 PE3y/bTaTaM;

IPOBOJUTH ONBITHI 110 HAOMIOJEHUIO (PU3MUECKUX SBICHUN WM (PU3HYECKHX CBOWCTB
Tes:  (OPMYIHMPOBATH TPOBEPSIEMbIe MPEANONIOKEHUs, COOMPAaTh YCTAaHOBKY U3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOJIBL;
BBINOJIHATH IPSMbIE U3MEPEHUSI PACCTOSHUSA, BPEMEHH, MacChl Tesa, 00bEMa, CHIIbL U
TEeMIIepaTypbl C UCIOJb30BAaHMEM AHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alHUCHIBATH
IIOKa3aHUs IpUOOPOB C y4ETOM 3aJJaHHOM aOCOIIOTHOM MOrPEIHOCTH U3MEPEHUN;
IPOBOJUTH MCCIICJOBAHUE 3aBUCUMOCTH OJHOW (PM3UYECKON BEIMYUHBI OT JPYrou C
MCII0JIb30BAaHUEM IPSMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PaBHOMEPHO JBHUXKYILIETOCS
TeJa OT BPEMEHU JIBUKEHUS TeJla, CHUJIbI TPEHUSl CKOJIbKEHUSI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIbl TPEHHUS OT IUIOLaau
CONPUKOCHOBEHHMSI TeJl, CHJIbl YIPYTOCTH OT YIJIMHEHMS NPYXXUHBI, BBITAJIKUBAIOIIEH
CHIIBI OT O00BbEMa TOTPYKEHHOH 4YacTh Tella M OT IUIOTHOCTU JKUAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH MJaBaHUS TeJ, YCJIOBHHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM y4eOHOro HCCIEelOBaHMsA, COOMpaThb YCTAHOBKY M BBIIOJHATH
U3MEpEeHus, cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAThl MOy4YECHHON
3aBHCUMOCTH (DU3MYECKHX BEJTMYMH B BHJIE IPEJIOKEHHBIX Ta0JIUI U TPpauKOB, A€TIaTh
BBIBO/JIbI 110 pPE3YJIbTaTaM UCCIIEIOBAHMS;

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (U3MYECKUX BETUYMH (TUIOTHOCTh BEIIECTBA
KUAKOCTHU W TBEPAOrO TeNa, CWJIA TPEHHUS CKOJIBXKEHHUS, JaBJIEHUE BO3/1YyXa,
BBITAJIKMBAIOIIAs CHWJIA, JCHCTBYIOLIAs Ha MOTPYKEHHOE B KHUAKOCTb TEJO,
KOA((UIIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIeAys NPeJIOKEHHON
MHCTPYKLMU: IIPU BBINOJIHEHUN U3MEPEHUHN cOOMpPaTh 3KCIEPUMEHTAIIbHYIO YCTAHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIIMUMHBL,

coOuoiaTh TMpaBWja TEXHUKM Oe30macHOCTH IMpu pabore ¢ J1abopaTOPHBIM
o0opynoBaHuEM;

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

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C ONOpOM Ha WX OMNHMCAHUA (B TOM YHCIE: MOAMIMIHUKH, YCTPOMCTBO
BOJIONIPOBO/A, THAPABIMYECKHI Mpecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMONIb3ys 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBICHUH M HEOOXOIUMBIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMAIMIO O MpHUMepax) NPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM MKHU3HH Ui OOecledeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMs 370pPOBbsi M COOJIIOIGHHWS HOPM OSKOJOTHYECKOrO TOBEACHHS B
OKpYXKarollleH cpere;

OCYILECTBIISITh OTOOp HMCTOYHUKOB HH(popmarmu B MHTepHETe B COOTBETCTBHH C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOLMXCS 3HAHUHI U ITyTEM CPAaBHEHUS



Pa3IMYHBIX HCTOYHUKOB BBIICIATh WH(MDOPMAIHIO, KOTOpAs SBJSETCS MPOTUBOPEUUBOU
WJIH MOKET OBITh HEJIOCTOBEPHOIA;

UCIIOJIb30BAaTh MPH BHIMIOTHCHUH YYeOHBIX 3a/JaHUN HAYIHO--TIONMYJISPHYIO JIUTEPATYPY
(GU3HYECKOTO CO/IePIKaHUSI, CIIPABOYHBIE MaTEPHAIIBI, PeCypChl ceTH HTEpHET, BIaIeTh
npuéMaMy KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HWHGOpPMAIMU W3 OJHOU
3HAKOBOM CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPAaTKHUE MUCHMEHHBIC M YCTHBIE COOOIICHUS HA OCHOBE 2—3
HMCTOYHHKOB MH(MOpMAIUu (GU3HYECKOTO COJECP)KaHMS, B TOM YHUCIIE IMYyOJIMYHO JeNaTh
KpaTKHEe COOOIICHHSI O Pe3yIbTaTax MPOCKTOB MM YYeOHBIX UCCIICIOBAHUM, IPU 3TOM
IPaMOTHO HWCHOJb30BAaTh M3YYCHHBIM MMOHATUHHBIA ammapaT Kypca (U3HKH,
COTPOBOXATh BBICTYILJICHUE TTPE3EHTAIIUCH;

IIPU BBITIOJIHEHUH YYEOHBIX MPOCKTOB M HCCJICAOBAHHMK pacTpenessiTh 00S3aHHOCTH B
IpynIe B COOTBETCTBHUH C IMOCTABICHHBIMH 33/1a4aMU, CIEAUTD 32 BBIIIOJIHEHUEM IUIaHa
NEHCTBUI, aJeKBAaTHO OIEHUBATh COOCTBEHHBIH BKJIAA B JEATEIBHOCTH TPYIIIIBL,
BBICTpAaUBaTh KOMMYHHUKATHUBHOE B3aUMO/ICHCTBHE, YYUTHIBAsI MHCHUE OKPYKAIOIINX.

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

HCIIOJIb30BaTh IMOHATHUS: Macca W pa3Mepbl MOJEKYN, TEIJIOBOE JIBH)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIE Tela,
HACBHILIECHHBI U HEHACBILLICHHBIN MMap, BJIa)XKHOCTh BO3yXa, TEMIIEPATYPa, BHYTPEHHSSA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
T0JIE, POBOJIHUKHU U TUDJICKTPUKH, TOCTOSHHBIN 3JEKTPUUECKUN TOK, MATHUTHOE I10JIE;
pa3iuuaTth SIBICHUA (TEMJIOBOE pacIIUpeHHe W CKaThe, Teruionepenada, TeraoBOe
paBHOBECHE, CMayMBaHHWE, KaNWULIPHBIE SBICHMS, UCIAPEHHUE, KOHJICHCALUs,
IIJIABJICHUE, KPUCTAJUIU3ALNS (oTBepaeBaHue), KUIICHHUE, Temionepeaya
(TeTUIONPOBOTHOCTh, KOHBEKIIMS, W3JIYYEHHUE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBHE
3apsAa0B, ACHCTBHUS JJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBIKAHUE, B3aUMOJICHCTBUE
MAarHuTOB, JEHCTBUE MATHUTHOTO IIOJI1 HA MPOBOIAHUK C TOKOM, AJIEKTPOMAarHWTHas
WHAYKIUSA) 1O OINHUCAHUI0 MX XapaKTEepPHbIX CBOMCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPHUPYIOUIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBIICHNE U3YYCHHBIX (PU3NYECKUX SIBICHUN B OKPYKAIOIIEM MHUpPE, B
TOM 4Hcle (u3nUecKkue SBICHUS B TMPUPOJE: TMOBEPXHOCTHOE HATKEHHUE W
KamWUIIpHBIE SIBIICHUS B TPUPOJAE, KPUCTAUIBI B mpupojne, uzinydeHue CouHila,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeETa,
DIIEKTPUYECKHUE SBJICHUS B aTMOC(Epe, DIEKTPUIECTBO )KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3emiiu, Apeiid MoI0CoB, poJib MATHUTHOTO MOJIS JUISl )KU3HH Ha 3emiie, OJIspHOe
CHUSHHME, TIPH DJTOM TMEPEBOAUTH TNPAKTUYECKYIO 3adady B Yy4eOHYIO, BBIICIATH
CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUM;

OTHCHIBATh U3yYCHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJIMYECTBO TEIUIOTHI, YJelIbHas
TEIUVIOEMKOCTh ~ BELIECTBA, YAEIbHAs TEIUIOTA IUIABJIEHUSA, YAEJIbHAs TEIUIOTA
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTENbHAS BJIAXHOCTh BO3AYyXa, JJIEKTPUYECKUU
3apsl, CUJIAa TOKA, JJIEKTPUYECKOE HAIIPSXKEHUE, COTIPOTUBIIEHUE ITPOBOJIHUKA, YIEIBHOE
COTMPOTHBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTH IEKTPHUECKOTO TOKA), MPU OMMHCAHUN
MPAaBUJIbHO TPAKTOBaTh (U3UYECKUN CMBICT UCMOJIb3YEMbIX BEJIMYMH, 0003HAYEHUS U



eAUHULBI (U3NYECKUX BEIUYMH, HAXOAUTh (OPMYyJbl, CBS3BIBAIOLIUE JaHHYIO
¢u3nMUecKyl0 BETUYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH TPaPUKH H3YYEHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIHYHH;

XapaKTepu30BaTh CBOMCTBa Teis, (pU3MUeckue SBICHUS M MPOLECCHl, HCIOJb3Ys
OCHOBHBIE€ TIOJIO)KEHUSI MOJIEKYJISIPHO--KHHETUYECKOW TEOpUU CTPOEHHUS BEIECTBA,
MIPUHILIMII CYTIEPIIO3UIIMH TOJIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3apsijia,
3akoH OMa /151 yyacTka LienH, 3akoH J[xoyns—JIeHna, 3akoH coxXpaHeHus SHEPTUH, IPU
3TOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M 3alMCBHIBATh €r0 MaTeMaTHYeCKOe
BBIPA)KCHHUE;

OOBSACHATH (PU3MUECKHE MPOIECCHl M CBOMCTBA TN, B TOM YHUCIE U B KOHTEKCTE
CUTyaluin MIPAaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATD
MPUYHUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE W3 1—2 JIOTMYECKUX IIaroB ¢
oropoii Ha 1-2 M3y4eHHBIX CBOMCTBA (PN3NYECKUX SBICHUHN, PU3NUIECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3afauyd B 2-3 JEWUCTBUA, HCIONB3YsA 3aKOHBI U (POPMYIIBL,
CBSI3bIBArOIIME (PU3NYECKHE BEJTMUMHBI: HA OCHOBE aHAJIM3a yCIOBUS 33/1a4H 3aIMChIBATh
KpaTKOE YCIIOBUE, BBISBISATh HEIOCTATOK JAHHBIX Ui PELICHUS 3a/Jayd, BHIOMpATh
3aKOHBI U POPMYIIBI, HEOOXOIUMBIE ISl €€ peIIeHHs], TIPOBOAUTH PACYETHI U CPABHUBATH
MOJIyYEHHOE 3HaueHue (PU3NYECKON BETMUNHBI C U3BECTHBIMU JAHHBIMU;

pacrmo3HaBaTh Mpo0IEMbl, KOTOPBIE MOKHO PEIIUTH TPH IOMOIIH (PU3HUECKUX METOJIOB,
UCIIONIb3YSl OINKCAHUE UCCIIECOBAHMS, BBIACIATH IPOBEPSAEMOE IPEANONIOKEHHE,
OLICHUBATh MPaBUIIBHOCTh MOPSAKA IPOBEACHUS UCCIIEI0BAHUS, JI€1aTh BHIBOJIBI;
IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WK (U3NYECKUX CBOMCTB
Tes (KamWUISpHBbIE SIBIEHHs, 3aBUCHUMOCTb JIaBJIEHUS BO3JyXa OT ero o0béma,
TEMIIEPATYPBI, CKOPOCTH IPOLIECCAa OCTHIBAHUS U HarPEBaHUs IIPU U3JIyUYEHUU OT LIBETA
W3NIydaronie  (MOrJIomaroIe) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI  OT
TEMIEPATypbl JKUIKOCTM U IUIOMIAAU €€ MOBEPXHOCTH, DJEKTpHU3alus Tel U
B3aMMOJEICTBUE DIIEKTPUYECKUX 3apsiOB, B3aUMOJEHCTBUE IOCTOSHHBIX MAarHUTOB,
BH3YyaIM3alysl MArHUTHBIX M0JIEW TIOCTOSHHBIX MarHUTOB, ACHCTBHSI MAarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENs
MOCTOSTHHOTO TOKa): (opMynupoBaTh NpOBEPsSEMbIE TMPEANOIOKEHU, COoOUpaTh
YCTAHOBKY M3 MPEUIOKEHHOIO0  00Opy/JOBaHMs, ONUCBHIBATH XOJA OIBITa U
(bopMyIHpOBaTH BBIBOJBI;

BBITMOJHATH MPSMbIE U3MEPEHUS] TeMIIepaTypbl, OTHOCUTEIbHONW BIaKHOCTH BO3.yXa,
CHJIBI TOKa, HANpsDKEHUS C HUCIOJIb30BAHHMEM aHAJIOTOBBIX MPUOOPOB U JIATUUKOB
¢u3nyecKuX BENWYHH, CPaBHMBATh pE3yJIbTaThl W3MEpPEHUN C y4E€TOM 3aJaHHOI
a0COTIOTHON MOTPENIHOCTH;

IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOH BEIMUYUHBI OT JPYrou c
UCIIOJIb30BaHUEM MPSIMBIX U3MEpPEHUH (3aBUCUMOCTb CONPOTHUBIIEHUS NMPOBOJHUKA OT
€ro JUIMHBI, IUIOIAJU NONEPEUYHOI0 CEYEHUs U YAEIBHOIO COIPOTHUBIICHUS BELIECTBA
IIPOBOJHMKA, CUJIBI TOKA, UAYIIETO Y€PE3 IPOBOJHUK, OT HANPSKEHHS Ha MPOBOJIHUKE,
HCCJIEIOBAaHHUE TIOCJIEIOBATEIbHOTO U MapajuIeIbHOTO COEJUHEHHI MPOBOJIHUKOB):
IUTAHUPOBATh HCCIIEIOBaHNE, COOMPATh YCTAHOBKY U BBINOJHSITH M3MEPEHUS, CIeLys
IPEUIOKEHHOMY TUIaHy, (PMKCUPOBATh Pe3yibTaThl MOJYYEHHON 3aBUCUMOCTH B BHJIE
TaOIUI U TpaUKOB, AeTaTh BBIBOAKI 110 pE3yJbTaTaM HCCIIEIOBAHMUS;



IPOBOJUTh KOCBEHHbBIE M3MEPEHUs (U3NYECKUX BEIMUYUH (yIelbHas TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE IIPOBOJIHUKA, pab0Ta U MOLIHOCTh 3JIEKTPUYECKOTO TOKA):
IUIAHUPOBATh M3MEpPEHHs, COOMpaTh OSKCIEPHUMEHTAJIbHYIO YCTAaHOBKY, CIEHys
NPEIOKEHHON HHCTPYKIUH, U BBIYUCIISTH 3HAYEHUE BEITUUNHBL;

coOuoaTh IpaBWjia TEXHUKM Oe30MacHOCTH Ipu paboTre ¢ JabopaTOPHBIM
000pyI0BaHUEM;

XapakTepu3oBaTh IPUHLUIBI JACHCTBHS H3YYEHHBIX MPHUOOPOB U TEXHUUYECKUX
YCTPOMCTB € OMOpPOW HAa MX OMUCAaHMA (B TOM YHMCIIE: CHCTEMa OTOIUICHHUS JJOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUETUMK BIIEKTPUUYECKON
SHEpPIruH, HIIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTeNbHbIE AJIEKTPOIPUOOPHI
(mpuMepBl), SJCKTPUYECKUE MPEIOXPAHUTEIH, 3JIEKTPOMArHUT, 3JIEKTPOJIBUrATENb
IOCTOSIHHOTO TOKAa), HWCHOJB3ysd 3HAaHUS O CBOMCTBaX (PU3MYECKHX SIBICHUH U
Heo0XouMble PU3NYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTbIE TEXHHUYECKHE YCTPOHCTBA M H3MEPUTENIbHbIE MPUOOpPHI IO
cXeMaM M CXEMaTH4YHBbIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHETO CTOpPAHHS, JIEKTPOCKOI, PEOCTar), COCTABISATH
CXEMBI DJIEKTPUUYECKHX IIETIEH C TOCIIE0BATEIILHBIM U MapauIeIbHBIM COCTUHEHUEM
3JIEMEHTOB, pa3jnyasi yCIOBHbIE 0003HAYECHHUs JIEMEHTOB JIEKTPUUECKUX LIETeH;
OPUBOAUTH TpPHUMEPBl (HAXOAUTh MH(MOPMALMIO O MpUMepax) MPAKTHYECKOro
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B IIOBCEJHEBHOW XM3HM A obOecredeHus
0€30I1aCHOCTH MNpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YyCTpoOiicTBamuy,
COXpaHEHHsI 3JI0pOBbSI M COONIOJCHUS HOPM OKOJIOTUYECKOTO TIIOBEACHUS B
OKpYKaroIlei cpese;

OCYILECTBIISATh MOMCK HHPOpMaLUU (pU3nuecKoro coaepkanus B IHTepHeTe, Ha OCHOBE
UMEIOINXCS 3HAHUA M MYyTEM CPaBHEHHUS JIOTIONHUTENLHBIX HMCTOYHUKOB BBIICISATH
UH(POPMALINIO, KOTOpas SIBJISETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh MPU BBIIIOJIHEHUH y4eOHBIX 3aJJaHUN Hay4yHO--TIONYJISPHYIO JIUTEPATYPY
(bu3MUecKoro coaepxKaHus, ClipaBOYHbIe MaTepHalibl, pecypchl ceTu IHTepHeT, BiIalieTh
npuéMaMM KOHCHEKTHPOBAaHHUS TeKCTa, NpeoOpa3oBaHUS HHPOpPMALUM W3 OJHOMN
3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3iaBaTb COOCTBEHHBIE IHCbMEHHBIE U KpPAaTKHE YCTHbIE COOOLIeHMs, 00001mas
UHPOPMALIAIO U3 HECKOJIBKUX HMCTOYHUKOB (PU3UYECKOTO COJAEPIKaHUsS, B TOM YHUCIIE
nyoJIMYHO  TPEACTaBIATh  pe3yabTaTbl MPOEKTHOM MM  HCCIEeI0BATENbCKON
JeSITeIbHOCTH, MPH 3TOM TPAMOTHO HCIIOJIb30BaTh M3YUEHHBIN MOHSATHIHBIN ammapar
Kypca (QpHU3UKH, COPOBOXKIATh BRICTYIUICHUE ITPE3CHTAIUECH;

IpYA BBITOJHEHUH YYeOHBIX MPOEKTOB W WCCICIOBAHUN (PU3UYECKUX MPOIECCOB
pacrpenensaTe 00sI3aHHOCTH B TPYIIE B COOTBETCTBHH C ITOCTABJICHHBIMU 33Ja4aMH,
CIICZINTHh 32 BBHIIOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTHPOBATH €ro, ajeKBaTHO
OLICHUBaThb  COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TIPYMIbI, BBICTPAUBATh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonny oOyuenus B 9 kJjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUYaIOIIUXCSI YMEHHI:

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



MEXaHUYecKue KonebaHus M BOJHBI, 3BYK, HHOQPa3BYK M  YyJIbTPa3BYK,
AIIEKTPOMArHUTHBIC BOJIHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JATbHO30PKOCTh, CIIEKTPHl HUCITYCKaHHWsI M IOTJIOIICHUs, anbga-, Oera- U Tramma-
U3JIy4€HUs1, U30TOIbI, iAEPHAs SHEPreTUKA;

pasinyarh sBJIE€HUS (PaBHOMEPHOE W HEPABHOMEPHOE MNPSAMOJIMHEHHOE JBUKEHHUE,
PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBM)KEHHE, CBOOOIHOE MMAaJJCHUE TeJl, PABHOMEPHOE
JBUKEHHE 110 OKPY)KHOCTH, B3aUMOJCIHCTBUE TeJ, PEAKTUBHOE JBUXKECHHUE,
Kojie0aTeIbHOE JBMKEHHE (3aTyXamollue M BBIHYXJIEHHbIE KojeOaHUs), pE30HaHC,
BOJIHOBOE€ JIBWJKCHHME, OTpPaK€HHE 3ByKa, MPSAMOJIMHEHHOE pacIpOCTpaHEHHUE,
OTpa’Ke€HHE U IPEJIOMIIEHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHHE
0enoro cBera B CIEKTP M CJIOXEHHE CIHEKTPaJbHBIX I[BETOB, AMCIIEPCHUS CBETA,
€CTECTBEHHAsl PAIMOAKTUBHOCTb, BOSHUKHOBEHHE JIMHEWYATOI O CIIEKTPA U3IIY4YEHHUS ) 110
OIHCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JJTaHHOE
¢du3uueckoe sBICHUE;

pacro3HaBaTh MPOSIBIIEHUE U3yYCHHBIX (PU3MUYECKUX SBICHHUIA B OKpYKaromeM Mupe (B
TOM yHclie (U3NYECKUEe SBJICHUS B MPUPOJE: MPUIUBBI U OTIMBBI, ABHKCHHE IJAHET
ConHeyHOU cucTeMBl, PEaKTUBHOE JIBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMMUYECKHE BOJIHBI, LYHAMH, 3XO, LIBETa TEll,
ONTUYECKHE SBJICHUSA B  INpPUpPOJAE, OUOJOrMYecKoe  JeicTBUe  BUAMMOTIO,
yIbTPa(uOIETOBOrO U PEHTIC€HOBCKOIO H3JIY4YEHUH, €CTeCTBEHHbIN paJuOaKTUBHBIN
(OH, KOCMHMYECKHME JIy4H, paAUOAKTUBHOE MW3JIyY€HUE MPUPOIHBIX MHUHEPAJIOB,
JeICTBUE paJiMOaKTUBHBIX U3Yy4EHUM HAa OPraHU3M 4eJOBeKa), IpU 3TOM MEPEBOIUTH
NPAaKTUYECKYIO 3aJadyy B y4eOHYIO, BBLIENATh CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKH)
(bu3nUeCcKuX SBICHUIA;

ONMCHIBATh U3yUYEHHbIE CBOMCTBA TEI U (PU3NYECKHUE SBJICHUS, UCIIONIB3YS (PU3NUECKUE
BEJIMYMHBI (CPEAHsIsI U MTHOBEHHAs CKOPOCTb Tella NMPH HEPaBHOMEPHOM JIBUXKEHHUHU,
YCKOpEHHUE, NepeMelleHue, MyTh, YIIoBas CKOPOCTb, CHJa TPEHHUs, CHJA YINPYrOCTH,
CHJIa TSXKECTH, YCKOPEHHE CBOOOJHOIO MaJeHMsI, BEC TeJa, UMITYJbC TE€a, UMITYJIbC
CHJIBI, MEXaHMYECKasi paboTa U MOIIHOCTh, MOTEHIIHAIbHASL SHEPTHs TeNa, MOAHITOTO
HaJl IOBEPXHOCTBIO 3€MJIM, MIOTEHIIUAJIbHAS SHEPTUS CKATOW NMPYKUHbBI, KHHETHYECKas
SHEprus, MoJHasg MEXaHUYEeCKasi JHEPIusl, IEPUO U YacToTa KoJeOaHU, 1JIMHA BOJHBI,
IPOMKOCTb 3ByKa U BBICOTa TOHA, CKOPOCTb CBETA, II0KA3aTENIb MIPEIOMIIEHUS CPEAbI),
IpU ONHMCAHUU MPABUIBHO TPAKTOBAaTh (PU3MUECKUIH CMBICI HMCIIOJB3YEMbIX BETUYHUH,
0003HaUeHHsI M eIUHUIBI (PU3NYECKUX BEIWYHMH, HAXOAUTh (HOPMYJIbI, CBA3BIBAIOIINE
JTaHHYI0 GU3UYECKYIO BETUYUHY C IPYTUMH BEIHUYNHAMU, CTPOUTH FpaUKK U3y4EeHHBIX
3aBHCUMOCTEN (PU3NUECKUX BEIUYNH;

XapakTepu30BaTh CBOMCTBA Tell, (U3NUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXpaHEHUsI PHEPIrHH, 3aKOH BCEMUPHOIO TIATOTEHMSI, MPUHIUI CYNEPHO3ULUN CHUII,
IIPUHIIAII OTHOCUTENBHOCTH ["anuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPaXEHMsSI M TIPEJIOMIIEHHSI CBETA, 3aKOHBl COXPAHEHHUs 3apsJ0BOr0 H
MacCOBOI'0 YUCEJI IPU AJIEPHBIX PEAKIIHX, IPH ITOM JaBaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHa U 3aIIUCBIBATh €0 MAaTEMATUYECKOE BHIPAKEHUE;

OOBSICHATh (pU3MYECKHe TMPOLECCHl M CBOWCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE
CUTyallul  MpPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  MPUYHUHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX II1aroB € OMOPOil Ha 2—



3 W3YyYECHHBIX CBOWCTBA (U3MYECKUX SBICHUM, (PU3NUECKHX 3aKOHOB WJIU
3aKOHOMEPHOCTEH;

pemath pacu€THbIe 3a7a4M (OMUPAIOIIUECcs Ha CUCTEMY U3 2—3 ypaBHEHMUI), UCTIONB3YsI
3aKOHBI U (OPMYIIBIL, CBSI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAIM3a
yCIIOBUSL 3a/ladydl 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISABISATH HEAOCTAIOUINE MU
U30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI U (OPMYJbI, HEOOXOIUMBIE Ui PEIICHUs,
OPOBOJIUTH PACUYEThl M  OIECHHMBATh PEATUCTUYHOCTh IOJTYYEHHOTO 3HAYEHUS
(U3HYECKON BETMIMHBL;

pacro3HaBaTh NPOoOJIEMBbl, KOTOPHIE MOKHO PELIUTH IIPH MOMOIIH (PU3UYECKUX METOJIOB,
UCIIOJIb3YSl OIKMCAHUE UCCIECOBAHMS, BBIACIATH IIPOBEPSAEMOE IPEAINIONIOKEHHE,
OLICHUBATh IMPABWJIBHOCTH IOpPSIKA IPOBEIEHUS HCCIEAOBAHUS, JeNaTh BBIBOJBI,
MHTEPIPETUPOBATH PE3YJIbTAaThl HAOIIOIEHUN U OIBITOB;

IPOBOJUTH OMBITHI MO0 HAOIIOJCHUIO (PU3MUECKUX SBICHUN WIH (PU3MYECKHX CBOWCTB
Ten (M3ydeHue BTOporo 3akoHa Hpl0TOHA, 3aKOHA COXpAaHEHUS SHEPTUH, 3aBUCHMOCTh
nepuo/ia KojebaHuil MpyKMHHOTO MasTHUKA OT MAacChl rpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCHMOCTh OT aMIUTUTYAbI MAJIBIX KOJIEOaHHA, IPSIMOJIMHEHHOE PacIIpOCTPaHEHHE
CBETa, pa3ioKeHHe OEeI0oro CBeTa B CIEKTP, U3yUeHUE CBOMCTB H300pakeHUs B IIIOCKOM
3epKaje U CBOWMCTB H300pa)KeHUs MpeaMeTra B coOuparolleld JuH3e, HaOloJIeHue
CIUIOIIHBIX ¥ JIMHEHYATBHIX CIIEKTPOB H3IIyYEHHs): CaMOCTOSITEIbHO COOUpPATh
YCTaHOBKY W3 HW30BITOYHOTO Habopa 0OOpYHOBaHMS, ONUCHIBATH XOJ OIBITa U €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI;

IPOBOAUTH NPU HEOOXOAMMOCTH CEPHIO MPSMBIX HM3MEPEHUMN, OMpenenss cpeaHee
3HaYeHHe H3MepseMOoi BeNUYMHBI ((OKYCHOE paccTOsHHUEe COOUpAIOLIel JIHMH3bI),
000CHOBBIBAThH BHIOOP criocoba nu3mepeHus (I3MEepUTEILHOTO MPUOopa);

NIPOBOJIUTH HWCCIICOBAHUE 3aBUCUMOCTEH (DU3MYECKHX BEIUYHMH C HCIOJIH30BAHUEM
NPSMBIX H3MEPEHHH (3aBUCUMOCTB ITyTH OT BPEMEHH IPH PABHOYCKOPEHHOM JIBUKEHUU
0e3 HavaIbHON CKOPOCTH, TIEPHO/Ia KoJIeOaHUH MaTeMaTHYeCKOTO MAasgTHUKA OT JITTUHBI
HUTH, 3aBUCHIMOCTH YTJIa OTPaKEHUsS CBETa OT YIJa MaJIeHUs U Yria MpeloMIICHHS OT
yria maJieHus1): TUIAaHUPOBATh HCCIEIOBAaHUE, CAMOCTOSATEIBHO COOUpaTh YCTaHOBKY,
(GUKCUpPOBATh pPE3yNbTaThl MOJYYCHHOW 3aBUCHUMOCTH (U3NYECKUX BEIWYHH B BUJC
TaOIHI] U TPAQUKOB, AETAaTh BBEIBOIBI 10 PE3yJIbTaTaM HUCCIIETOBAHMS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHHUs (U3UUYECKUX BEIUYMH (CpelHsAs CKOpPOCTh U
YCKOpEHUE Teja NMPU paBHOYCKOPEHHOM JIBH)KEHUHU, YCKOPEHHE CBOOOJHOIO Ma/IeHus,
KECTKOCTh TPYKUHBI, KOXPPUIIUEHT TPEHUS CKOIBXKEHHs, MeXaHudeckas paboTa u
MOIIIHOCTb, YACTOTA U MEPHO/] KOJIeOaHUI MAaTeMaTUYECKOTO U IPY)KMHHOTO MasiTHUKOB,
onTHYEeCKas CWwia coOuparomie JMH3bl, pPaJUOaKTUBHBIA (OH): MIaHUPOBATh
U3MEpeHUs, cOOMpaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJHATH H3MEPEHUS,
CIenysl IPeIOKEHHOW HHCTPYKITHH, BEIYUCIISTh 3HAYCHUE BEJTMUMHBI U aHATTH3UPOBATh
MOJIyYEeHHBIE PE3YIbTAThl C YUETOM 33JJaHHOM MMOTPEUTHOCTH U3MEPEHHUH;

coOnrofaTh TMpaBuja TEXHUKHM Oe30MacHOCTH TMpu pabore ¢ J1ab0paTOpHBIM
o0opynoBaHueM;

pa3nuyaTth OCHOBHBIC TPU3HAKK H3YYEHHBIX (U3MYECKHX MOJENeH: MaTepuaibHas
TOYKa, a0CONIOTHO TBEPJOE TENO, TOYEYHBIH HMCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
IUTaHEeTapHasi MOJIeNIb aTOMa, HYKJIOHHAsI MOZIeJIb aTOMHOTO SApa;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS U3YUYEHHBIX MNPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPOI HA UX OMUCAHUS (B TOM UHUCIIE: CIIUIOMETP, JATUYUKU MOJI0KEHUS,



pacCTOSHUS U YCKOPEHHMS], PaKeTa, 3X0JI0T, OUKH, IIEPUCKOII, (poToanmnapaT, ONTUIECKHE
CBETOBO/Ibl, CIIEKTPOCKOI, JO03UMETp, KaMepa BuiabcoHa), ucCHosib3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOXOIUMBIE (PU3HUECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMBbl U CXEMATHYHBIE PUCYHKH U3YYEHHBIX TEXHUYECKHX YCTPOWCTB,
U3MEPUTENIBHBIX NPUOOPOB U TEXHOJIOTUYECKUX MPOLIECCOB MPH PEHIEHUU y4eOHO--
IPAaKTUYECKUX 3ajjay, ONTUYECKHUE CXEMBbI JJIS OCTPOCHUS M300pa)XKeHU B IJIOCKOM
3epKajie u coouparorei JIMH3e;

IOPUBOAUTH TPHUMEPHl (HAXOAUTh HMHOOPMAIMIO O TMpHUMEpax) MPAKTUYECKOTrO
UCTIOJIb30BaHUS (PU3MUCCKUX 3HAHWHA B TIOBCEJAHEBHOW XHM3HM s OOecredeHus
0€30MaCHOCTH TpH OOpaIleHUH C NPUOOpPaMU U TEXHHYECKUMH YCTPOIHCTBaMH,
COXpaHEHMsI 3/I0pOBbsI M COOJNIOAEHUS HOPM HKOJIOTMYECKOTO IOBEAECHUS B
OKpYKalolllei cpee;

OCYIIECTBIIAITh TMOUCK UHpopManuu (Qusndeckoro coaepxkanuss B HHrepHere,
CaMOCTOSITENIbHO (OPMYJIMPYsl IMOMCKOBBIM 3ampoc, HAXOOUTh IIyTH OIpe/eIeHus
JIOCTOBEPHOCTH IOJIyY€HHOM HH(GOpMaluu Ha OCHOBE WMEIOLIUXCS 3HAaHUN U
JIOTIOJTHUTEIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MIPU BBIIIOJIHEHUH Y4eOHBIX 3aJaHUI Hay4yHO--TIONYJISPHYIO JIUTEPATYPy
(buU3M4ecKOro coaepxKaHus, ClipaBOYHbIE MaTepHalibl, pecypchl ceTu IHTepHeT, BiIaleTh
npuéMaMM KOHCIEKTHPOBAaHHUS TEKCTa, IpeoOpa3oBaHUs HMHPOpPMALUM M3 OJHOMN
3HAKOBOM CHUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHHUS HAa OCHOBE MH(OPMAITUH U3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COJAEp)KAHUSA, NyOIMYHO IPENCTaBIATh
pe3ynbTaThl IPOEKTHOM WIIM MCCIIEI0BAaTENbCKON IEATEIbHOCTH, TP 3TOM IPAaMOTHO
UCIOJIb30BaTh HM3YYEHHbIM IMOHATUHHBINA amnmapar M3y4yaeMmoro pasiena (U3uKd MU
COIIPOBOKIATh BBICTYIUIEHHWE Mpe3eHTaled ¢ Y4€ToM OCOOEHHOCTeH ayauTOopuu
CBEPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Konrpoabnsie IIpakruyeckue
n/n MPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
11 ®dusnka - HayKa 0 IIPUPOJIC 2 brbmmorexa LIOK
' e PHPOA https://m.edso0.ru/7f416194
bubnuoreka [{OK
1.2 o 2 1
HISHHCCIHE BEIITHHDL https://m.edsoo.ru/7f416194
13 EcTecTBeHHOHAYYHBIH METO/I TO3HAHUS 2 1 bubmroreia LIOK
' i A https://m.edso0.ru/7f416194
Wroro mo paszneny 6
Paznea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHUH BellecTBA
2.1 CtpoeHue BelecTa 1 bubmorexa LIOK
' P - https://m.edsoo0.ru/7f416194
29 JIBU>KeHUE U B3aUMOJICHCTBUE YACTHII 9 1 bubnuoreka [{OK
' BEIIIECTBA https://m.edso0.ru/7f416194
bub OK
2.3 ArperaTHble COCTOSIHHSI BEILIECTBA 2 htptlpgl;l;;:e;asi. (U/7F416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe 1 B3auMo/ielicTBHE TeJ
b K
3.1 MexaHu4ecKkoe IBUKEHUE 3 nommorexa [O

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

32 Hrepuns, macca, Ii0THOCTS 4 https://m.edso00.ru/7f416194
bubnunoreka LIOK
. .B 14
33 Cuna. Bugst i https://m.edso0.ru/7f416194
Hroro no pazaeny 21
Paszneun 4. /laBjieHne TBEPIABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. Ilepenaua naBnenus TBEPAbIMU 3 Bu6moteka [JOK
' TeJaMU, JKUIAKOCTIMU U Ta3aMu https://m.edsoo.ru/7f416194
4.2 JaBnenue KUuIKOCTH 5 brbmmorexa LIOK
' A https://m.edso0.ru/7f416194
bubnuoreka [{OK
43 ATMocpepHoe AaBiICHHe 0 https://m.edsoo0.ru/7f416194
44 JlelicTBUE KUJIKOCTHU U ra3a HA 7 bubmmoreka [JOK
' HOrpyXEHHOE B HUX TEJIO0 https://m.edso0.ru/7f416194
Hroro no paszneny 21
Pa3nea 5. PaGora n MoHOCTD. JHEprus
bubnmorexa LIOK
>1 Pabora 1 MoIHOCTE 3 https://m.edsoo.ru/7f416194
5.2 IIpocThie MeXaHU3MBI 5 bubamorexa LOK
' POCTHE Me > https://m.edso0.ru/7f416194
but6mmorekxa [IOK
. M 4
53 CXATIrICCKAd Sepritt https://m.edsoo0.ru/7f416194
Hroro no paszneny 12
PesepBHOe Bpems 3
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OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

12



8 KVIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne i/l Konrpoabnbie IIpakruueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThbI
pecypchbl
Paznen 1. TensioBuIe ABJIeHUSA
bu6mmoreka [IOK
11 i 7
CTpoeHie  cBOHCTBA BelliecTsa https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1 5
SILIOBBI HPOHECCh! https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pa3znen 2. DiiekTpuyeckrue 1 MAarHUTHBIE SIBJIEHUS
21 DeKTpUUYecKue 3apsabl. 3apssKeHHbBIS 7 1 bubnuoteka [JOK
' TeJla ¥ UX B3aMMOJIEUCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i 7 20 1 7
OCTORHHBIH SICKIPHACCRII TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 15
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 4
SEKTPOMATHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHoe Bpemst 3
BIIEE KOJIMYECTBO YACOB I1
OBl © CTBO HACOB IO 68 3 145

[TPOTPAMME
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9 KJIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne | HaumeHoBaHmue
(undposbie)
n/ | pasgenoBuTeM Bceer  Kourponbn — IIpaktudeck
oOpa3oBaTe/ibHbIE
1| NporpaMMel 0 ble padoThI ue padoThl
pecypchbl
Paznen 1. Mexannueckue siBJICHHUS
M
B:::}I;::;KOE: bubmuoreka [JOK
11 A 10 1 https://m.edsoo.ru/7f41
CIIOCOOBI €T0
a4a6
OIIMCaHUuA
Baanmomneiic bubmuoreka [JOK
M NCTBU
1.2 A 20 1 3 https://m.edsoo.ru/7f41
e Ten
a4a6
3aKOHEL bubmuoreka [JOK
1.3 10 3 https://m.edsoo.ru/7f41
COXpaHEeHUs
ad4ab
Wroro mo pazneny 40
Pa3zgen 2. Mexann4yeckue KoJe0aHUA ¥ BOJHBI
MexaHuveckue bubnuorexa LIOK
2.1 7 3 https://m.edsoo.ru/7f41
KoJieOaHus
ad4ab
MexaHuveckue bubnuorexa LIOK
2.2 somHEL 3 8 1 3 https://m.edsoo.ru/7f41
FOBYK adab
Hroro no paszneny 15

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

iHeI;leIOM;rHHT bubmuorexa [JOK
3.1 o noJe 6 2 https://m.edsoo.ru/7f41
DIIEKTPOMArHUT
ad4ab
HBIC BOJIHBI
Hroro mo pazneny 6
Paznen 4. CBeToBbI€ IBJIEHUS
3aKOHBI bubnuorexa [JOK
4.1 pacrnpocTpaHeH 6 2 https://m.edsoo.ru/7f41
Us CBETa a4ab
JIuH3BI 1 bubmuorexa [JOK
4.2 OINTUYECKUE 6 3 https://m.edsoo.ru/7f41

MIPUOOPHI

a4ab
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Paznoxenune

bubmuoreka [JOK

4.3 Oeroro ceeTa B 3 2 https://m.edsoo.ru/7f41
CIIEKTP adab
Hroro no pazaeny 15
Paznen 5. KBaHnToBBIE SIBJICHHS
Ucnyckanue u bubmuorexa [JOK
5.1 MIOTJIOIEHHE 4 1 https://m.edsoo.ru/7f41
CBETa aTOMOM adab
CTpocHe bu6mmoreka [IOK
5.2 anMHOFO . 6 1 https://m.edsoo.ru/7f41
AP a4ab
SnepHELe bu6mmoreka [IOK
53 :[af . 7 1 1 https://m.edsoo.ru/7f41
peaitt a4ab
Hroro no pazneny 17
Pa3nea 6. IloBTopuTe1bHO-00001aI0IIM I MOYJIb
[ToBTOpeHue n
0000meHne bubmmoreka [JOK
6.1 COJICpKAHUS 9 2 https://m.edsoo.ru/7f41
Kypca Qpu3uKu a4a6
3a 7-9 knacc
Hroro no paszneny 9
OBIIEE
KOJIMYECTBO
YACOBIIO 102 3 27

I[TPOTPAMME
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