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MHNOACHUTEJIBHASA 3AITMCKA

[IporpamMma 1o ¢u3nke Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHMsl COCTaBlieHa Ha
OCHOBE TOJOXEHUH M TpeOOBaHMN K pe3ynbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBaTenbHON mporpamMmbl, mpencraBieHHbix B OI'OC OO0, a Ttakke c  y4éTom
(dbenepanpHONl pabodeil mporpammbel BocmuTaHus W KoHmenmuu mpemnonaBaHus y4eOHOTO
npenMera «PU3nKay.
Copepxanue  mporpaMmbl 1o (u3uke — HampaBieHO  Ha  (OPMHPOBaHHE
€CTECTBEHHO-Hay4yHOH TI'pPaMOTHOCTH OOyYaroIMXcs M OpraHu3alMi0 M3ydeHUs (U3MKH Ha
JIeSITENPHOCTHON OCHOBe. B mporpamMe mo (u3MKe yYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanusamuu  TpeboBanuit PI'OC OOO x mIaHUPYEMBIM JIMYHOCTHBIM U
MeTanpeJMeTHbIM  pe3yinbTaTaM  OOydeHHs, a  TakkKe  MEXIpeIMEeTHble  CBS3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEAMETOB Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHMUs.
[Iporpamma no ¢u3uke ycTaHaBIMBAeT paclpelesieHue ydeOHOro MaTepuasa 1o rojiam
oOyyeHus (mo KJjaccam), MpelylaraeT MPUMEPHYIO IOCIIE0BAaTEILHOCTE HU3YYEHHs TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHSA IPEAMETHOTO COJEpKaHUS U Y4E€T€ BO3PACTHBIX
0COOCHHOCTEH 00yJarOIIHXCS.
[Iporpamma o ¢usuke pazpaboTaHa C HEIbI0 OKa3aHUS METOIMUECKON MOMOIIU YUUTEIIO
B CO37]aHUM paboyeil mporpaMmbl 10 y4eOHOMY IIPEIMETY.
®du3snka sBISETCS CUCTEMO0OPa3yIOIIMM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB,
MOCKOJIBKY (pr3MUYecKre 3aKOHBI JISKAaT B OCHOBE IPOILIECCOB U SIBJICHUHN, M3y4aeMbIX XUMHEH,
Ouosorueii, actpoHoMuei U pusnueckoi reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MHUpa, NpPeAOoCTaBisieT Haubojee sCHble 00pa3libl MPUMEHEHHs HAy4yHOro METO/a
MO3HAHUSA, TO €CTh CIIOCO0a MOyYeHHUsI JOCTOBEPHBIX 3HAHUH O MHpe.
Opna U3 THaBHBIX 337a4 (PU3NYECKOro o0pa3oBaHUS B CTPYKType o0Iero oOpa3zoBaHUS
COCTOUT B (POPMUPOBAHMM €CTECTBEHHO-HAyYHOM TI'pPaMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJaronmxcs.
N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE MpENIojiaraeT OBJIAJCHHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIUMH €CTECTBEHHO-HAayUYHYI0 TPAMOTHOCTbD:
® HAy4YHO OOBACHSATH SIBICHUS;
® OIICHWBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIECIOBAHUS;
® HHTEpIPETUPOBATh [aHHBIE U MCIIOJIB30BaTh HAy4yHBIE JI0KA3aTEJIbCTBA IS
MIOJIy4EHUS BBIBOJIOB.
Henn wm3yueHust (U3MKKM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs ONpEIENCHbI B
Konuenmumn npenopaBanust yueoHoro npeamera «®dusnka» B 00pa30BaTEIbHBIX OpraHU3aLMAX
Poccuiickoit ®enepanuu, peaqu3yrONIMX OCHOBHBIC 00IIe00pa3oBaTelbHbIE IPOTPAMMBI,
yTBepxkaAEHHON pemenneM Komnermn MunncrtepctBa mnpocsemieHus Poccuiickonn denepaunn
(npotokon ot 3 nexadbps 2019 r. Ne TIIK-4BH).
Henu uzyyenus ¢pusuku:
e [puoOpeTeHHWEe HUHTEepeca U CTPEMJICHUS OOy4aroIuxcs K HayYHOMY H3YyUEHUIO
HPUPOBI, PA3BUTHE UX UHTEJUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJACTABIEHUH O HAydYHOM MeETOJe TIO3HaHUs U (OPMHUpPOBAHUE
HCCIIEIOBATEIBCKOIO OTHOIICHHS K OKPYXKaIOUIUM SIBIICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysbTaTa U3yueHHs] OCHOB CTPOCHUS
MaTepuu U GyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;



e (QopmupoBaHUE TPEICTABICHUA O POIH (PU3UKU ISl PA3BUTHUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUli;

® pa3BUTHE IIPEACTaBICHUII O BO3MOXHBIX cepax Oyaymed mnpodeccrnoHanIbHOMI
JeSITeNbHOCTH, CBSI3aHHOM C (PM3MKOH, MOATOTOBKA K JajJbHEHUIIEMY O0YyYSHHIO B TOM
HaIpaBJICHUU.

JlocTukeHne STUX Lenedl mporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO OOIIETO

o0pa3oBaHuUs 00ECIIEUNBAETCS PELICHUEM CIEAYIONINX 3a4a4:

e [puOOpeTeHHWEe 3HAHUM O JAMCKPETHOM CTPOEHUHM BEIECTBA, O MEXaHUYECKHUX,
TEIUIOBBIX, JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

e [puoOpeTeHWe YMEHHH ONUCHIBaTh U OOBACHATH (PU3UUECKUE SBICHHUA C
MCIIOJIb30BaHUEM TIOJYyYEHHBIX 3HAHUI;

® OCBOCHHME METOJIOB PEIICHUS NPOCTEHIIUX pacu€THBIX 3aJad C HCIOIb30BAHHEM
($u3NYECKUX MOJENEel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHHUH HaOMOJaThb TPUPOAHBIC SBIEHUS U  BBINOJHATH  OINBITH,
nabopaTtopHble pabOTbl M SKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C HCIIOJIb30BAHUEM
M3MEPUTENbHBIX TPUOOPOB;

e ocBOeHHE MPUEMOB pabOThl ¢ HMH(POpMAIMEe (U3NIECKOTO COACpIKaHUs, BKIIOYAs
UHGOPMALIMI0O O COBPEMEHHBIX JOCTI)KEHUSAX (U3MKH, aHalu3 U KPUTHUYECKOE
OlLICHUBaHHE UHPOPMALINY;

® 3HAKOMCTBO cO cdepamu npodhecCHOHATBHON IeATeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMHU TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha JIOCTHKECHUAX (PU3HMUECKON HAYKH.

Ha u3ydenne ¢usuku (6a30BbINi YpOBEHB) HA YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUS
otBoxuTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezleqo), B 8 kiacce — 68 yacos (2 yaca B
HEJIEI0), B 9 KJ1acce — 102 qaca (3 yaca B HEZIEII0).

[penaraemslii B mporpamme 1o Gpu3uKe nepedeHs J1adopaTopHbIX pabOT U OMBITOB HOCUT
PEKOMEHATENbHBIN XapaKTep, YUUTENb JelTacT BHIOOP IMPOBEACHMS JTa0OPAaTOPHBIX PadOT M
OTIBITOB C YYETOM UHIUBUAYAJIBHBIX OCOOCHHOCTEN 00Y4aIOLMXCsl, CIIMCKA YKCIIEPUMEHTAIBHBIX
3aJ]aHuil, Ipe/IyIaraéMbIX B paMKaX OCHOBHOT'O I'OCYJapCTBEHHOI'0 9K3aMeHa MO (H3HKe.



COIEPKAHUE OBYYEHUA

7 KJIACC

Pazgen 1. @usuka v €€ poJib B IO3HAHUM OKPYKAKOLIEro MUpa.

®usuka — Hayka o npupone. SBiaeHust npuponasl. PU3HUECKUE SBICHUS: MEXAaHUUYECKHE,
TEIUIOBbIE, ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbl. M3mepenue Qusnueckux BenuuuH. Puszndeckue MTPUOOPBHI.
[TorpemHocTs n3mMepeHui. MexayHapoHasi CUCTEMA €AUHMII.

Kak ¢usuka m npyrue ecrecTBEHHbIE HAYKH H3y4dalOT MPHPOIY. EcTecTBEHHO-HAYUYHBIIH
METOJ] TO3HaHWs: HaOIIOJCHHE, ITOCTAHOBKA HAy4YHOI'O BOIIPOCA, BBIIBUXKEHHE THIIOTE3,
HKCHEPUMEHT MO0 TpOBEpKE THUIOTe3, OObsACHEeHHe Halmomaemoro spieHus. Omnucanue
(U3NYECKHX SIBICHUI C TOMOIIBIO MOJIETICH.

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBBIE, JJIEKTPUUECKIE, MAaTHUTHBIE, CBETOBBIE SIBIICHUS.

2. Owusnueckue npuOOPHI U Mpolenypa MPSIMbIX U3MEPEHUH aHAIOTOBBIM U LU(MPOBBIM

pudopoMm.

Jlabopamopnuie pabomul u onvimel.

1. OnpeneneHue UEHbI JENEHUS MIKAIbl H3MEPUTEIHLHOTO IPUOOpA.

N3mepenue paccTOsHUMN.
N3mepenue 00bEMa KUAKOCTH U TBEPOTO TENA.
Onpenenenue pasMepoB MAIBIX TEJ.
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W3mepeHne TeMiepaTypbl MpU IOMOIIM >KMJIKOCTHOIO TEPMOMETpPA W JIaT4UKA
TEMIIepaTyphl.
6. llpoBenenue wuccieOBaHUA IO IMPOBEPKE T'MIIOTE3bl: NAJBHOCTH IIOJETA IIAPHUKA,
MYLIIEHHOT'O0 TOPU30HTANILHO, TEM O0JIbIlIe, 4YeM OOJIbIIIE BHICOTA ITyCKa.

Pa3nea 2. [leppoHavajibHbIe CBeJeHHS O CTPOCHHUH BellecTBA.

CrpoeHue BelecTBa: aTOMbl W MOJIEKYJbl, HUX pa3Mmepbl. ONBITHL, J10Ka3bIBAIOLINE
JUCKPETHOE CTPOEHUE BEILIECTBA.

JIBmkeHne wacTtull BemiecTtBa. CBs3b CKOPOCTH JBMXKEHMS YACTHUI] C TEMIIEpaTypOH.
BbpoyHoBckoe mBmwxkenue, mauddysus. B3anMmonelcTBHe YacTHIl BEIIECTBA: MPUTSIKEHUE U
OTTAJIKUBaHUE.

ArperaTHble COCTOSIHMS  BEIIECTBA: CTPOCHHE Ta30B, IKMJIKOCTEH M  TBEPHABIX
(kpucTaminyeckux) Tena. B3auMocBs3p MeXay CBOWMCTBAMHU BEIECTB B Pa3HBIX arperatHbIX

COCTOSIHUSIX M MX aTOMHO-MOJICKYJSIpHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN
BOJIBL.

emoncmpayuu.

1. HaGmoneHue OpOyHOBCKOI'O ABHKEHMSL.

2. HaGmonenue nuddysum.

3. HaOmronenue siBneHUH, OOBSACHSIOMUXCSA MPUTSKCHUEM WM OTTAJIKMBAHUEM YaCTHIL
BEIIIECTBA.

Jlabopamopusie padomot u onvimol.

1. OmeHka quaMeTpa aToMa METOJOM PSIIOB (C MCIIONB30BaHUEM (oTorpaduii).

2. OnbITHl IO HAOJIIOACHUIO TETIJIOBOTO PACIIMPEHHS Ta30B.

3. OnbITH 1O OOHAPYKEHHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MTPHUTSKCHHUSI.

Pa3nea 3. /IBu:keHHe U B3auMoaeiicTBUE TeJl.



Mexannueckoe nBwkeHue. PaBHOMepHOe M HepaBHOMepHOe nBHKeHHE. (CKOpPOCTb.
Cpenssist CKopocTh ITPY HEPAaBHOMEPHOM JBHKEHHUU. Pacu€T myTH U BpeMEHU JBUKECHHUSL.

SBnenue wHepnuu. 3aKOH WHEpUWU. B3auMoieicTBHME Tl Kak MPUYMHA H3MEHEHUS
CKOPOCTH IBMXKEHHMsS Tel. Macca kak Mepa mHepTHOCTH Tena. IDlmotHocTs Bemectsa. CBs3b
TUIOTHOCTH C KOJTMYECTBOM MOJIEKY B €IMHHUIIE 00bEMA BEIIECTBA.

Cuna kak XapakrepucThka B3aumojeiicTBusi Ten. Cuna ynpyroctd u 3akoH ['yka.
W3Mmepenue cuibl ¢ MOMOIUBIO JMHAMOMETpa. SIBieHue TAroreHus u cuia Tsokectu. Cuna
TSOKECTH Ha Apyrux miaHetax. Bec Tema. HeBecomocTh. CiokeHHE cui, HalpaBiICHHBIX 110
ollHOI mpsimoii. PaBHoxelcTBytomas cui. Cuna TpeHus. TpeHue CKONBKEHUS U TPEeHHUE MOKOS.
TpeHune B npupoie U TEXHUKE.

Jemoncmpayuu.

1. HaOmroneHne MEXaHUYECKOTO JIBHKEHUS Tea.

2. HN3mepeHne CKOPOCTH MPSMOJIMHENHOTO JBUKECHUS.

3. HaGmonenue siBneHus: HHEPIUU.

4. HaOmoneHue u3MEHEHHs] CKOPOCTH MTPH B3aUMOJICHCTBUH TeTl.
5. CpaBHeHHE Macc 10 B3aUMOJICUCTBUIO TE.

CrnosxeHue cuil, HapaBJIEHHBIX 110 OJHOU MPSIMOH.

Jlabopamopnuie padbomul u onvimel.

1. OmnpeneneHue CKOPOCTH PABHOMEPHOIO IBIMKEHMs (LIapuKa B KUJIKOCTH, MOJENH
AIIEKTPUUECKOTO aBTOMOOUJISI U TaK Jlajiee).

2. OmpeneneHue cpelHel CKOPOCTH CKOJBKEHUS Opycka WM IIapuKa MO0 HAKJIOHHOM
IUIOCKOCTH.

3. Onpexenenue IWIOTHOCTH TBEPAOTO TENA.

4. OrbIThl, AEMOHCTPHUPYIOIIME 3aBUCUMOCTh PACTsDKEHUS (AepopManui) Npy>KUHBI OT
MIPUIIOKEHHOMN CHIIBI.

5. OmbITI, 1€MOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIbKEHHsI OT Beca Tella U
XapakTepa CONPUKACAIOUINXCSl TOBEPXHOCTEM.

Pasnen 4. [laBnenne TBEPABIX TeJl, AKUAKOCTEH M ra3oB.

Hasnenue. CriocoObl yMEHbILIEHNS U YBEIMUeHU JaBiieHus. [laBieHue ra3a. 3aBUCUMOCTh
JaBJIEHUS Tra3a oT 00béMma, Temreparypsl. [lepenada naBneHust TBEPIBIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH [lackans. IlHeBMaTHueckue MamMHbBI. 3aBUCUMOCTb JABJICHUS KUIAKOCTH OT
rnyounsl.  'mapocratmueckuit  mapagokc. CooOmaromuecss cocynabl.  ['mapaBindeckue
MEXAHU3MBI.

Atmocdepa 3emnn u atMocdepHoe AapineHue. [IpuunHBl CylecTBOBaHMS BO3TYLIHOMN
obonmouku 3emun. Ombit Toppuuennn. M3mepenune arMoc(epHOro naBieHus. 3aBHCHUMOCTb
aTMoc(epHOro JaBi€HHMs OT BBICOTHI HaJa YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(EPHOTro AaBJICHHUS.

JleiicTBUE JKUAKOCTH M ra3a Ha MOrpy:k€HHOE B HUX Tello. BeITankuBaromas (apxuMe0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BozmyxormiaBanue.

emoncmpayuu.

1. 3aBuUCHUMOCTH AaBJICHUA ra3za OT TEMIEPATYPBHI.

[lepenaya naBneHus )KUIKOCTHIO U Fa30M.
Coob1aronuecs: CoCybl.
I'mppasinueckuii npecc.

AW

[IposiBnenue aeiicTBrs aTMOC(HEPHOTO JaBICHUS.



3aBUCHMOCTh BBITAJIKUBAIOIIEH CHUJIBI OT 00BEMA TOTPYXKEHHOM 4YacTH Tela u
IJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUJIBI BECY BBITCCHEHHOM KUIKOCTH.

VYcenoBue miaBaHMs TeJ: IUIABAHUE WM MOTPY)KEHUE Tel B 3aBUCUMOCTH OT
COOTHOIIICHUS INIOTHOCTEN TeJa U KUJIKOCTH.

Jlabopamopnuie pabomul u onvimel.

1.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMA MOTPY:KEHHON B KUIAKOCTh
JacTH Tela.

OrmpeenieHre BBITAIKUBAIONICH CHIIBI, JCHCTBYIOIIEH Ha TEJNO, MOTPYKEHHOE B
JKUIKOCTb.

IIpoBepka HE3aBUCMMOCTH BBITAJIKMUBAIOIIEH CWIBL, JEHCTBYIOLIEH HAa TEJIO B
JKMIKOCTH, OT MacCHhI TeJIa.

OMBITHI, IEMOHCTPHUPYIONINE 3aBUCUMOCTD BBITATKUBAIOMICH CHIIBI, JEHCTBYIOMIEH Ha
TEJIO B KHMIKOCTH, OT 00BbEMA MOTPYKEHHON B KUJIKOCTh YaCTH T€Ja U OT IJIOTHOCTH
JKHIKOCTH.

KoncTpynpoBanue apeomerpa WM KOHCTPYUPOBAHHME JIOJKM W ONpEAEeHuE €€
I'PY30I0ABEMHOCTH.

Paspnen S. Pabora u MOIHOCTDH. JHEprus.
Mexanndeckast pabota. MOIIHOCTb.
[IpocTeie MeXaHWU3MBI: pblYar, OJOK, HAKIOHHAS IUIOCKOCTh. I[IpaBuio paBHOBecHs

phlyara.

[IpumeHeHne npaBuila paBHOBECHUS pblyara K OJIOKy. «30JI0TO€ MPAaBUIO» MEXAHUKH.

KIIZ mpocTsix MexaHn3MoB. [IpocTbie MexaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass 3Heprus. Kunetmyeckas W noTeHIManbHas sHeprus. llpespaiienue
OJIHOT'O BHJIA MEXaHWYECKOW SHEPTHUU B IPYroi. 3aKOH COXPAHEHHs SJHEPTUU B MEXAHUKE.

Jemoncmpayuu.
1. Ilpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopusie padomot u onvimel.
1. Ompenenenue paOOThl CHUIBI TPEHUS TMPU PABHOMEPHOM [BHKEHUM Tejla IO
TOPU30HTAIIBHON IIOBEPXHOCTH.
2. HccnenoBaHue yciaoBUM paBHOBECHS pblyara.
3. Msmepenue KII/I HaKJIOHHON MIIOCKOCTH.
4. H3yueHue 3aKOHA COXPaHEHUS MEXaHUYECKON YHEPTUN.
8 KIIACC

Pa3nen 6. TenioBble siBJIeHUS.

OCHOBHBIE NIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOpUU CTPOEHUS BelecTBa. Macca
U pa3Mepbl aroMOB W MOJEKyd. OmNbITbl, NOATBEPKIAIOIIAE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOIN TEOPHH.

Mopenu TBEpAOTO, )KUJIKOTO U ra3000pa3HOr0 COCTOSIHUM BellecTBa. Kpucraminueckue u
amop¢Hbie Tena. OObsICHEHUE CBOWCTB ra30B, KUIKOCTEH U TBEPABIX TEJ HA OCHOBE MOJOKEHUI

MOJIEKYJISIPHO--KUHETUYECKOH Teopun. (CmauvBaHUE U KaNWUIIPHBIE SIBICHHUA. TeIjioBoe
pacumpeHue 1 ckaTue.

TeMnepaTypa. CBs13b TEMIICpATypbl CO CKOPOCTBIO TCIJIOBOTI'O JABHUIKCHHA YaCTHII.

Buytpennss oHeprus. CnocoObl HW3MEHEHHMsS BHYTPEHHEH OSHEpPruu: TeIionepenaya Hu
coBepuieHre padboThl. Bubl Temonepenaun: TEIIONPOBOIHOCTb, KOHBEKIIHS, U3JIyYEeHHUE.



KonnuectBo TemnoTel. YaenbHas TEIUIOEMKOCTh BeLIECTBA. TeIIOOOMEH M TEIioBOE
paBHOBecue. YpaBHEHHUE TerjioBoro OanaHca. IlnaBieHue um oTBepAeBaHUE KPHUCTAIIIMUECKUX
BEIIECTB. YJenbHass TemioTa 1uiaBieHus. [lapooOpasoBanue u koHaeHcarus. Mcnapenwue.
Kunenue. YnenpHass Termota mapooOpa3oBaHus. 3aBUCUMOCTb TEMIEPAaTyphl KHUIIEHHS OT
aTMOC(EpHOTO AaBICHHUS.

Brnaxxnocts Bo3myxa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIJI0TAa CrOPAHUS.

[punmuner padotel TermmoBbix asurateneit KIIJ[ TemnmoBoro nBurarens. TemoBble
JIBUTATEJIH U 3aIIUTA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHUs U MPEBPALICHMS SHEPIUH B TEIUIOBBIX IPOLECCAX.

Hemoncmpayuu.

Ha6mronenrne 6poyHOBCKOTO JTBUXKEHUS.

Ha6mronenue nuddysun.

Habmroienue siBneHn cMauynBaHUs ¥ KaMWJUISIPHBIX SIBJICHHM.

HaGmtoneHune TeniaoBoro paciumpeHust Tel.

N3meneHue naBieHus ra3a npyu U3MEHEHUH 00bEMA U HAarPEBAHUU WU OXJIXKICHHH.
[IpaBuiia u3MepeHus TEMIEpPaTypBhl.

Buael Terionepenayum.

OxJax1eHre Ipy COBEPIICHUH PabOTHI.

WX ~NUh WN e

HarpeBanue npu coBepiicHiH pabOThI BHEIIHUMH CHIAMH.
. CpaBHEHHUE TEIUIOEMKOCTEH pa3IMYHBIX BEIICCTB.
. HaGmronenue kunenus.

PR e
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. HabmroieHne noctostHCTBa TeMIiepaTyphbl Mpy IUIaBJIECHUH.

13. Moaenu TEIIOBBIX JIBATATEICH.

Jlabopamopusie padomot u onvimul.

1. OnbITHI 1O OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSHKEHUSI.
OnbIThI 110 BRIPAIIMBAHUIO KPUCTAJIOB IIOBAPEHHOM COJIM MM caxapa.

3. OmnpbIThI N0 HAOJIIOICHUIO TEIUIOBOTO PACUIMPEHUS Ta30B, KUJKOCTEH U TBEPABIX TE.
4. OrmpeneneHue 1aBiIeHNs BO31yXa B OalJIOHE IIIPHULIA.
5. OnbIThl, AEMOHCTPUPYIOIIUME 3aBUCUMOCTb JAABJICHHsS BO3JlyXa OT €ro o0béma u

HarpeBaHUs WU OXJIAKICHHUS.
6. IlpoBepka THMOTE3bl JIMHEMHOW 3aBUCUMOCTH [JIMHBI CTOJOMKA >KUIKOCTH B
TEPMOMETPUUYECKOM TPyOKe OT TeMIIEPaTyphl.
7. HaOmroneHue m3MeHEHMs BHYTPEHHEH SHEpruM Tejia B pe3yibTaTe TeIuloneperadd u
paboTHI BHEIITHUX CHIL.
8. HccnenoBaHue siBIE€HUS TEIJIOOOMEHA MPH CMEILIMBAHUH XOJIOAHON U ropsiueii BOJIBI.
9. OmpezeneHue KOJWYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOM NpHU TEIIOOOMEHE ¢
HarpeTbM METaJUINYECKUM LIWINHAPOM.
10. OmnpeneneHue yaeapHON TEIOEMKOCTH BEILIECTBA.
11. MccnenoBanue mpouecca HCnapeHus.
12. OnpeneneHne OTHOCUTENBHOMN BIaKHOCTH BO3/TyXa.
13. Onpenenenue yaeapHON TEIIOTHI IJIaBJICHUS JIbJA.
Pa3nes 7. DiieKTpu4ecKHe 1 MATHUTHBIC SIBJICHUS.
Onextpuzanus Teda. J[Ba poja sneKkTpuyeckux 3apsnoB. B3aumonelicTBue 3apsyKeHHBIX
tes. 3akoH KynoHa (3aBUCHMMOCTb CHMJIbI B3aUMOJICHCTBUS 3apsKCHHBIX Tel OT BEIMYHHBI
3apsiIOB U PACCTOSIHUS MEXKIY TEJIaMM).



Onexrpuueckoe nosie. Hanpsyk€HHOCTH 3iiekTpudeckoro noss. [IpyHumn cynepnosunyu
AJIEKTPUUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTapHbIM 3ieKkTpuueckuil 3apsa. CTtpoeHue
atoMa. [IpoBOTHUKM 1 AMAIEKTPUKHU. 3aKOH COXPAHEHHUS HIEKTPUYECKOTrO 3apsa.

ONEeKTpUYecKUi TOK. YCJIOBMSI CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKAa. McTouHMKHN
MIOCTOSIHHOTO TOKa. JIeWCTBUS AJIEKTPUYECKOTO0 TOKa (TEMJIOBOE, XUMHUYECKOE, MArHUTHOE).
DNEKTPUYECKUN TOK B )KUIKOCTSX U ras3ax.

Onextpuueckasg uenb. Cuna Toka. OnekTpudeckoe HampspbkeHue. ConpoTHBIIEHUE
MIPOBOAHMKA. YJIENbHOE COINpPOTUBJIEHHE BemecTBa. 3akoH Owma [ ydacTka IenH.
[locnenoBarenpHOE U NIAPaLIEIBbHOE COCIMHEHUE IPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTpUUECKOro Toka. 3akoH Jlxoyns—JleHna. DiekTpuueckue 1enu
U TIOTPeOUTENH MIEKTpUUECKON sHepruu B ObITy. KopoTkoe 3amMbIkaHUeE.

IlocrosiHHblE MarHWTHL. B3auMoAeicTBHE NOCTOSHHBIX MarHUTOB. MarHuTHOE IIOJIE.
MarunuTtHOoe noje 3eMJIM U €ro 3HaYeHHe NS KU3HA Ha 3emie. OnbiT Dpcrena. MaraHutHoe mosie
JNIEKTPUYECKOTO TOKA. IIpuMeHenne 31IeKTpOMarauToB B TEXHUKE. J[elicTBUE MArHUTHOIO IOJIS
Ha TMPOBOJHUK C TOKOM. OJEKTPOABUIATENb IOCTOSHHOIO TOKa. lcmosb30BaHue
AJEKTPOABUraTesIe B TEXHUYECKUX YCTPOICTBaX U Ha TPAHCIOPTE.

OnbiTel  @apanes. SBiaeHue saekTpoMarHUTHOM  wHAYKuuU. [lpaBuno  JleHma.
OnextporeHepatop. CrocoObl MONy4eHHS HJIEKTPHUUECKOM HHEPruu. ODIEKTPOCTAHIMH Ha
BO300HOBIISIEMBIX HCTOYHHUKAX SHEPTUH.

Hemoncmpayuu.

OnexTpu3anus Tell.

JIBa posa 31EKTpUYECKUX 3aps10B U B3aUMOJICHCTBHUE 3apsyKEHHBIX TEJI.
YCTpoUCTBO U JEHCTBHE IIEKTPOCKOIIA.

DJIeKTpOCTaTUYECKAsT UHTIYKIIHS.

3aKOH COXpaHEHMsI JICKTPUUECKUX 3aPsI0B.

[IpoBOAHMKY U TUDIIEKTPUKH.

MopenupoBaHue CHIIOBBIX JIMHUH 3JIEKTPUYECKOTO MOJIS.

HcTouHuKy TOCTOSITHHOTO TOKA.

Lo ~NUOhWN e

JIefiCcTBHS SIIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B KUIKOCTH.
. I"a30BbIi1 pa3ps.
. U3mepenue cuiibl TOKa aMIepMETPOM.
. Ismepenue 351eKTpuuecKoro HanpsiKeHUst BOTBTMETPOM.

I S =
D WNRO

. Peocrar n Mara3uH cONpOTHUBIICHUM.

. B3auMonelicTBre NOCTOSTHHBIX MAarHUTOB.

. MoaenupoBaHrue HEBO3MOXKHOCTH Pa3ICICHHs TIOJI0OCOB MarHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

. OnbIT Opcrena.

e
O 00N O WU

. MaruuTHOe noJjie ToKa. JIEeKTPOMAarHur.

N
o

. [lelicTBME MarHMTHOTO MOJISI HA MPOBOJHUK C TOKOM.

. DIEKTPOJBUraTeIb MOCTOSHHOTO TOKA.

. UccnenoBanue siBIeHUS 3JIEKTPOMArHUTHOM UHIYKIUU.

. OnbrTel @apagest.

. 3aBUCUMOCTb HaIPaBJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHHS.

N NN NN
“u b WON B

. DIIEKTpOreHepaTop MOCTOSTHHOTO TOKA.



Jlabopamopnuie padomut u onvimul.

OnbIThI 110 HAOTIOEHUIO SNIEKTPU3ALUHU T HHIYKIIUEH U TPH CONPUKOCHOBEHUH.
HccnenoBanue nelcTBUS JIEKTPUIECKOTO MO HA IPOBOIHUKH U AUIEKTPUKH.
COopka u mpoBepKa padOTHI NEKTPHUUECKOH IETH MOCTOSHHOTO TOKA.

H3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HAMIPSKEHUSI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO Yepe3 PE3UCTOP, OT COMPOTUBICHUS
pe3ucTopa U HapsKEHHs Ha PE3UCTOPE.

o vk wnNeE

7. OmbITbl, JAEMOHCTPUPYIOLIME  3aBUCUMOCTb  3JIEKTPUUECKOTO  CONPOTUBIICHUS
IIPOBOJHHKA OT €T0 JJIMHBI, IUIOINAJH MONEPEYHOr0 CEYCHHs U MaTepHaa.

8. IlpoBepka mpaBuia CIOKEHHS HANPSDKEHUH IPHU IIOCIEJOBATEIIBHOM COEIUHEHHUU
JBYX PE3UCTOPOB.

9. IIpoBepka npaBuiia s CUJIBI TOKA IIPU NAPAIIIEIIBHOM COSAUHEHUN PE3UCTOPOB.

10. Onpenenenue padboOThI NEKTPUUECKOT0 TOKA, UAYIIETO YEPEe3 PE3UCTOP.

11. OnpeneneHue MOITHOCTH JIEKTPUYECKOTO TOKA, BBIIEIAEMON HA PE3UCTOPE.

12. NccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYHIETO 4epe3 JIAMIIOUKY, OT HaIPSHKCHHUS
Ha HEu.

13. Onpenenenue KIIJ] narpeBarens.

14. HccnenoBaHre MAarHUTHOTO B3aUMOJIEMCTBUS TOCTOSHHBIX MarHUTOB.

15. I3yyeHue MAarHUTHOrO IIOJsl IIOCTOSIHHBIX MAarHUTOB IpU HX OOBEIUHEHUH H
pa3ieiICHUH.

16. HccnenoBanue qeUCTBUS 2JIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

17. OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI B3AUMOJECHCTBUS KaTYIIKU C TOKOM U
Mar"ura oT CHJIbl TOKAa U HaIIPABJICHUS TOKA B KaTYIIKE.

18. N3y4yeHue neiCTBUS MarHUTHOTO I10JIsI HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue U U3y4eHUe paboThl JIEKTPOABUTaTEIs.

20. Uzmepenne KIIJI 21eKkTpoABUraTeIbHON yCTAHOBKHU.

21. OnbITHl MO MCCIEOBAHUIO SIBJICHHS DJIEKTPOMAarHUTHOM WHAYKLHHU: HCCIIEI0OBAaHUE
WU3MCHEHUN 3HAaYCHHUs U HAIIpaBJICHUs HHIYKIUOHHOIO TOKA.

9 KUIACC

Pa3nen 8. Mexannuyeckue siBJIeHHS.

Mexanundeckoe aBukeHHe. MarepuanbHas Touka. CucteMa orcu€ra. OTHOCHUTEIBHOCTh
MEXAHUYECKOIO JBH)KECHUSA. PaBHOMEpHOE MNpPSIMOJIMHEWHOE JBWXKEHHE. HepaBHOMEpHOE
npsiMoIMHEHOe nBMKeHHe. CpedHsis U MTHOBEHHAs CKOPOCTh Teja TPH HEPaBHOMEPHOM
JIBIDKCHUU.

Yckopenue. PaBHOycKkopeHHOE MpsMONIMHEHOe ABMkeHne. CBoOoHOe maeHne. OmbIThI
Tanmunes.

PaBHOMepHOE ABMXKEHUE O OKPY)KHOCTH. [lepuon m wactora oOpameHus. JIuHeiHas u
yrioBasi ckopocTH. LleHTpocTpeMHUTeNbHOE YCKOPEHHE.

ITepsriit 3akoH Herotona. Bropoii 3akon Hetorona. Tpetuii 3akon HptoroHa. [lpuHimn
CYNEPIIO3ULINH CHJL.

Cuna ympyroctu. 3akoH ['yka. Cunia TpeHus: cuia TPEHHUS CKOJIbKEHHUsS, CHJIa TPEHHUS
MOKOS, IPYTU€ BUJbI TPCHUS.



Cuia TSOKECTH M 3aKOH BCEMHUPHOTO TATOTCHHUS. Y CKOPEHHE CBOOOJHOIO TMaJcHUS.
JBuwxenue tmaHetr Bokpyr Comnma. IlepBas kocmuueckas ckopoctb. HeBecomocts u
MEPErpy3KH.

PaBHOBecue MaTepuanbHOM TOUKHA. AOCOMIOTHO TBEPAOE Teao. PaBHOBecHe TBEpIOTO TEna
C 3aKpEIUIEHHOW OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Wmnynbee tena. M3menenue umnynbsca. Mmynasc cuibl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeakTuBHOEC NBHIKECHHE.

Mexannueckas padota U MOIIHOCTh. PaboTa cuil TshkecTH, ympyroctH, TpeHus. Csi3b

SHEPruu

n pa6OTI)I. HOTGHHI/I&J’IBH&H OHEpruAa TeEja, IMOAHATOrO HAaA IMOBECPXHOCTHIO 3CMIIH.

[TotenuuanpHas sHEprus cxxkaTol npykuHbel. Kunetnueckas sHeprusi. Teopema 0 KWHETHUECKON
SHEPruu. 3aKOH COXPAHEHUS MEXaHUYECKOW YHEPTUH.

Jemoncmpayuu.

1. HalmroneHue MEXaHUYECKOIO IBUKEHHUS TeJla OTHOCUTENILHO Pa3HbIX TeJl OTCUETA.

2. CpaBHEHME ITyTE€H M TPAEKTOPUU ABM)KEHHS OJHOIO U TOrO XK€ TejJa OTHOCHUTEIBHO
Pa3HBIX TEJI OTCYETA.

3. H3mepeHne CKOPOCTH U YCKOPEHUS NPSIMOITMHEUHOTO ABUKECHHUS.

4. HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOTO JBUKCHMUS.

5. HaOmropeHue nBUKEHHUS Tella IO OKPYKHOCTH.

6. HaOmroneHne MexaHMUECKUX SBJICHUN, IPOUCXOAIINX B cucTeMe oTcuéTa «Tenexkar
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUU OTHOCUTEIBbHO KaOrHeTa (PU3HKHU.

7. 3aBUCUMOCTb YCKOPEHUS Tejla OT MAcChl TeJla U ACUCTBYIOIIEH HAa HETO CHUIIBI.

8. HaOmronenue paBeHCTBa CUII IIPU B3aUMOJCHCTBUH Tell.

9. H3meHeHue Beca Tena pU YCKOPEHHOM JIBUKEHUH.

10. [lepenaua ummynbca MpU B3aUMOIEHCTBUU TEIL.

11. IlpeoOpa3oBaHus SHEPTUU MIPH B3aUMOICHCTBUHU TEII.

12. CoxpaHeHue UMIynbca pu HEYIPYroM B3aUMOJEHCTBHH.

13. CoxpaHeHue UMIyibca Mpu a0CONIOTHO YIIPYTOM B3aUMOECHCTBHH.

14. HaGnroieHue peakTUBHOIO IBUXKEHHUS.

15. CoxpaHeHue MEXaHUYECKOM HEPruu PpU CBOOOIHOM Ma/ICHUH.

16. CoxpaHeHne MEXaHNYECKOW SHEPrUuy MPH ABMKEHUU TeJla 0 AHCTBUEM ITPYKUHBI.

Jlabopamopnuie padbomul u onvimel.

1. KoHcTpyupoBaHue TpakTa [Uisl pasroHa M JaJbHEWINErO0 PaBHOMEPHOTO [ BHKEHUS
IIApUKA WK TEIEKKH.

2. OmnpeneneHue CpeaHE CKOPOCTH CKOJMBKEHHUs OpycKa WM JIBUKCHHUS IIapHKa IO
HAKJIOHHOM ITIOCKOCTH.

3. OmpeneneHue yCKOpeHHUs Tejla IPHU PAaBHOYCKOPEHHOM JBW)KCHHH IO HAKJIOHHOMN
IUIOCKOCTH.

4. VccrnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHH TPU PABHOYCKOPEHHOM JIBKECHUHU 0€3
HA4YaJIbHOU CKOPOCTH.

5. IlpoBepka TruMOTE3bl: €CIU IPH PABHOYCKOPEHHOM JBM)KEHHUM 0€3 HayaJbHOU
CKOPOCTH IIyTH OTHOCSATCS KakK psii HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOIINE
IIPOMEXYTKHA BPEMEHHU OJMHAKOBBI.

6. HMccnenmoBaHue 3aBUCHMOCTH CHJIBl TPEHHUS CKOJIBKEHUS OT CHJIBl HOPMAJbHOI'O
JTaBJICHMUS.

7. Omnpenenenune KodPPHUIUEHTA TPEHUS CKOITBKEHHS.

8. Omnpenenenue KECTKOCTU NPYKUHBI.



9.

10.

11.

Omnpenenenre pabOThl CWJIBI TPEHHs NPU PABHOMEPHOM JIBJKEHUH Tejla IO
TOPU30HTAILHON MOBEPXHOCTH.

Onpenenenre pabOThl CUJIBI YIPYTOCTH MPU MOIBEME Tpy3a C HCIOIH30BAHHEM
HCIIOABUXXHOI'O U ITOABUXHOI'O 0JIOKOB.

M3ydeHue 3aKkoHa COXpaHEHHS YHEPTHUH.

Pa3nen 9. Mexann4ueckue KoJie0aHus U BOJHBI.

KonebarenpHoe aBmkeHne. OCHOBHBIC XapaKTCPUCTUKU KOJICOAHUN: MEpPHOJ, 4acToTa,
aMIUINTyJa. MaTeMaTu4eckuii W MpYKUHHBIM MasTHUKHU. [IpeBpamieHue 5sHepruu mnpu
KoJe0aTeIbHOM ABUKCHUU.

3aryxatomue konebanus. BeiHnyxnennsle konebanus. Pesonanc. MexaHn4eckrue BOJIHBI.
CaoiicTBa MexaHnuecKkux BOJH. [IpoionbHbIe M nonepeyHbie BOIHBL. J[JIMHA BOJHBI U CKOPOCTh
e€ pacnpocTpaHeHusl. MexaHnueCKue BOJIHBI B TBEPIOM TeJ€, CEICMUYECKHE BOTHBI.

3Byk. ['poMKOCTB 3ByKa U BbicOTa TOHA. OTpakeHue 3Byka. MIHQpa3Byk U ynbTpa3ByK.

Jemoncmpayuu.

1. HaOmonenue koneOaHMii Tes MO AeHCTBUEM CHUIIBI TSXKECTH U CUIIBI YIPYTOCTH.

2. HaOmronenue xonebaHuil rpy3a Ha HUTU M HA TIPY>KUHE.

3. HaOmnroneHue BBIHYXIEHHBIX KOJIeOaHHI U pE30HAHCA.

4. PacnpocTpaHeHHe IPOA0IbHBIX U MONEPEUYHBIX BOJIH (Ha MOJEIHN).

5. HaGmoneHnue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

. AKyCTHYEeCKUH pe30HaHC.

Jlabopamopusie padomot u onvimel.

1. OmnpeneneHue 4acTOTHI U MEPHOAA KOICOAHUH MaTEMaTHYECKOTO MAsITHHKA.

2. OrmpexeneHue 4acTOThI U NEpHOa KoJeOaHU! MPYKMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH MepHoja KoyieOaHUI MOJBELICHHOTO0 K HUTH Tpy3a OT
JUIMHBI HUTH.

4. HccnenoBaHue 3aBUCHUMOCTH IepHoJa KojeOaHUH NPYKUHHOTO MasTHHKA OT MaccChl
rpysa.

5. TIpoBepka He3aBUCUMOCTU MeEpHOAA KOJEOAHW Tpy3a, MOABEHICHHOTO K HUTH, OT
Macchl Ipysa.

6. OmnbITb, JEMOHCTPUPYIOUIME 3aBUCHUMOCTh IE€pHOJA KOJEOAHWH NPYKUHHOTO
MasiTHUKa OT MAcChl Tpy3a U KECTKOCTU MPYKUHBL.

7. W3mepeHue ycKOpeHHsI CBOOOIHOTO MaIeHUsI.

Pa3nesa 10. D1eKTpoMarHuTHOE 10Jie M 3JIEKTPOMATHUTHBIEC BOJIHBI.
DJEeKTPOMAarHUTHOE I0Jjie. DJIEKTPOMAarHUTHbIE BOJHBL. CBONCTBA 3JIEKTPOMATHUTHBIX

BOJIH. [IIkana 3nekTpoMarHUuTHBIX BOJIH. VICIIONb30BaHME 3JIEKTPOMArHUTHBIX BOJIH JJIsI COTOBOM

CBs3H.

DneKTpoMarHuTHas npupoza csera. CKopocTh cBeTa. BolHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

1.
2.

CBolicTBa 3JIEKTPOMATrHUTHBIX BOJIH.
BosHOBEIE CBOMICTBA CBETA.

Jlabopamopnuie pabomul u onvimel.

1.

I/I3yquI/Ie CBOICTB OJICKTPOMATrHUTHBIX BOJIH C ITIOMOIIBIO MOOHIILHOTO Teﬂe(pOHa.

Pa3nes 11. CBeToBbIe SIBJICHUS.
JlyaeBass monenb cBeta. Mcrounuku csera. IIpsmonunHelHOe pacmpoCTpaHEHHE CBETA.
3armenus Connua u JIynsl. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpaskeHUs CBETA.



IIpenomiieHne cBeTa. 3aKOH MpEJIOMIICHHUA cBeTa. [IoHOe BHYTpEeHHEEe OTpaKEHUE CBETA.
Hcnonp30BaHuE MOJTHOTO BHYTPEHHETO OTPAXEHUS B ONITUYECKUX CBETOBOJAX.

JIuaza. Xox mydeit B smH3e. Onrtudueckas cucrema (oToanmaparta, MHKPOCKONA H
Teneckona. I'a3 kak ontudeckas cuctema. bim3opykocTs U JanbHO30PKOCTb.

Paznoxenue 6enoro ceeta B ciekTp. OnbiTel HptoToHa. CrioskeHUe CIIEKTPaIbHbIX I[BETOB.
Jucnepcus cera.

Jemoncmpayuu.

LNk wWwNRE

[IpsimonuHEHOE pacIpoCTpaHEHHUE CBETA.

OtpaxxeHue cBeTa.

[Honyuenune n300paxeHUil B IIIOCKOM, BOTHYTOM U BBIITYKIJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTHYecKuii CBETOBOI.

Xop tydeit B coOnparomeii JuH3e.

Xoz Jydel B paccenBarole JIMH3E.

[Nony4yenue n300pakeHU C IIOMOIIBIO JIHH3.

[puniun neiictus ¢poroanmnapara, MUKPOCKOIA U TEIECKOTIA.

10. Mopaens riasa.

11. Paznokenue 0eoro cBera B CIIEKT.

12. [Nonmyuenue 6em0ro cBeTa MPH CI0KEHUU CBETA Pa3HbIX I[BETOB.
Jlabopamopusie padomot u onvimel.

1.
2.
3.

No wu s

HccnenoBanue 3aBHCUMOCTH YTIIa OTPAXKEHHUSI CBETOBOTO JIyda OT YIJia A eHHS.
N3yueHne XxapakTepuCTHK U300pakeHUs TIPeIMETa B TNIOCKOM 3epKaJle.
HccnenoBanue 3aBUCUMOCTH YTJia MPEJIOMJICHHSI CBETOBOTO JIyda OT yrjia MajcHUs Ha
TPaHUIIEC «BO3TyX—CTEKIO».

[Tonyyenue n300pakeHHi ¢ MOMONIBIO COOMPAIOIICH JIMH3BI.

Omnpenenenrie HOKYCHOTO PACCTOSHUS M ONITUYECKON CHIIBI COOMPAIOICH JIMH3EI.
OMNBITHI TTO PA3TIOKEHHUIO OEIIOTO CBETa B CIIEKTP.

OnbITEl MO BOCHPHATHIO I[BETA MPEIMETOB TPU HX HAOIIOJCHUM Yepe3 I[BETOBBIC
GUIBTPHL.

Paznea 12. KBanToBbIE ABJICHUS.

OmnbiThl Pesepdopaa u mnanerapHas moziens aroma. Moaens atoma bopa. Menyckanue u
IIOTJIONIEHUE cBeTa aTOMOM. KBaHThI. JInHEeHyaThIe CIIEKTPBI.

PaguoaktuBHOCTh. Anbda-, Oeta- u ramma-uznydeHus. CTpoeHHE aTOMHOIO sjpa.
Hyxkinonnass mopnens aromHoro sigpa. HM3oromsl. PagmoaktuBHble mpeBpaimenus. [lepuon
roytypacnaja aTOMHBIX sIIEp.

SnepHble peakMy. 3aKOHbBI COXPAHEHMs 3apsA0BOIO U MAacCOBOIO YHCE. DHEPTHUs CBA3U
aTOMHbIX szep. CBs3b Macchl U SHepruu. Peakuuu cuHTe3a M jAeneHus sanaep. VcTouHuKH
sHepruu CoJiHIIA U 3BE3I.

SnepHas sHepretuka. JlelicTBUs paguOaKTUBHBIX U3JYYEHUN HA )KUBBIE OPraHU3MBI.

Jemoncmpayuu.

o Uk wnNeE

CrieKTphl U37Ty4eHUs U MOTJIOIIEHUS.

CrieKTphl pa3IuYHbIX I'a30B.

CrnekTp Bozopoza.

Habmtonenue TpekoB B kamepe BuibcoHa.

Pabora cuéTunka HOHU3UPYIOLINX U3ITYYCHUH.

Perucrpanus n3nydeHus: IpUpOAHBIX MUHEPAJIOB U IPOTYKTOB.



Jlabopamopnuie padomut u onvimul.

1. HaGumroeHre CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3JIyUEHUSI.

2. HccnemoBanue TpPEKOB: WU3MEPEHUE DHEPTUM YACTHUIIBI 1O TOPMO3HOMY MyTH (IO

¢dororpadusim).

3. HMsmepenue pagnoakTHBHOTO (hoHA.

IToBTOPHUTENBHO0-000011IAK0 1M MOYJIb.

[ToBTOpUTENHEHO--0000MAIOIIMI  MOJYJIb  MpPEIHAa3HAYEH JJIs CHUCTeMaTU3aluud |
0000111eHUs TPEIMETHOTO COEPKAHUS U OIbITa NeATEIbHOCTH, MPUOOPETEHHOTO NMPU U3YUYECHUU
BCEro Kypca (pU3UKH, a TakkKe sl MOATOTOBKH K OCHOBHOMY TOCYJAapPCTBEHHOMY SK3aMEHY IO
(bu3uKe 17151 00yJarOIIMXCsl, BRBIOPABIIUX 3TOT YICOHBIH MPEAMET.

[Ipy w3yuyeHUM JAHHOTO MOIYJS pEANM3ylOTCd M CHCTEMAaTU3UPYIOTCS  BUIBI
NESTENbHOCTH, HAa OCHOBE KOTOPBIX OOeCredYMBaeTcs JOCTHKEHHE TMPEAMETHBIX U
METaNpeIMETHBIX IIAHUPYEMBIX PE3yJIbTaTOB 00y4YeHHs, (POPMUPYETCS €CTECTBCHHOHAYJIHAS
FPAaMOTHOCTh: OCBOEHHE HAaY4YHBIX METOJOB HCCJIEIOBAHMS SIBICHUW TPUPOJBI U TEXHUKH,
OBJIAJICHUE YMCHHUSMH OOBICHATh (PU3WYCCKUE SBICHHS, MPUMCHSIS TMOJyYeHHBIC 3HAHUSA,
pemaTth 3a/1a4u, B TOM YUCJI€ KAUECTBEHHbIE 1 SKCIIEPUMEHTAIIbHBIE.

[IpuHUIMIIHATBHO AEATETLHOCTHBIA XapaKTep JAHHOTO pa3jieia peanusyercs 3a C4ET TOoro,
YTO 00yYarolIrecs BBIMOIHSIOT 3a/1aHUsI, B KOTOPBIX UM IPEJIaraeTcs:

Ha OCHOBE IOJYYEHHbIX 3HAHUM paclio3HaBaTh U HAYYHO OOBSACHATH (PU3MUECKUE SIBICHUS
B OKPY’KaloIIeH NMpUpo/ie U MOBCEIHEBHON KHU3HU;

WCIIOh30BaTh HAYyYHBIE METOJBI MCCIECNOBAHUSA (DU3UYECKUX SIBIICHUM, B TOM YHUCIE IS
MIPOBEPKHU THIOTE3 U MOTYyYSHHS] TEOPETUYECKUX BBIBOJIOB;

OOBSICHSITh HAYYHBIC OCHOBBI HaWOOJIee BaXKHBIX JIOCTIDKEHUN COBPEMEHHBIX TEXHOJOTHH,
HarmpuMep, MPAKTHYECKOTO HCIOJb30BAaHUS PA3TMYHBIX HCTOYHHUKOB JHEPTUM Ha OCHOBE
3aKOHA MPEBPAILIEHUS U COXPAHEHUS BCEX M3BECTHBHIX BUIOB SHEPTHUHU.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHMUA

N3yuenne QuU3MKM Ha YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHUs HANpaBlIeHO Ha

AOCTUIKCHUC JIMYHOCTHBIX, MCTAITPCAMETHBIX U MPECAMCETHBIX 06pa30BaTeJIBHBIX PE3YyJIbTATOB.

B pesynpraTe w3ydeHHs (QU3NKKM HA YpPOBHE OCHOBHOTO 0O0IIEero oOpa3oBaHUs Y

oOyuatorerocs 0yayT chOpMUPOBAHEI CIIEAYIONINE JIMYHOCTHBIE PE3YIbTaThl B YACTH:

1) naTpUOTHYECKOr0 BOCTIMTAHUSA:

— TPOSIBTICHUE WHTEpeca K HCTOPUU M COBPEMEHHOMY COCTOSTHUIO POCCHICKON (hU3NIECKOM
HayKU;

— [IEHHOCTHOE OTHOIIEHHUE K JTOCTIKEHUSM POCCUUCKUX YUEHBIX --(DU3HUKOB;

2) rpa:kIaHCKOro U 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSL:

— TOTOBHOCTH K aKTUBHOMY YYacTHIO B OOCY)KII€HHH OOIIECTBEHHO 3HAYMMBIX M ITHYECKUX
po0JieM, CBA3aHHBIX C TPAKTHYECKUM MTPUMEHEHHEM JOCTIKEHUN (DU3HKHY;

— OCO3HAaHME BAXXHOCTU MOPAJIbHO--3TUYECKUX MPUHIIUIIOB B ACSATEILHOCTH YUEHOTO;

3) 3cTeTH4ecKOro BOCIIUTAHMSI:

— BOCIIPHUSITHE ICTETHMUECKUX KauecTB (DM3MYECKON HAayKH: €€ TapMOHUYHOTO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI0 MO3HAHUS:

— OCO3HAHME LEHHOCTH (HU3MUECKOW HAyKH KaK MOIIHOTO WHCTPYMEHTAa MO3HAHUS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHIIEH COCTABIISIIOLIEH KYJIbTYpBI;

— pa3BUTHE HAYYHOH JII0O03HATEIHLHOCTH, MHTEPECa K UCCIEA0BATEIbCKOM eI TEIbHOCTH;

5) dopMupoBanus KyJbTYpPbI 310POBbSI H SMOIUOHAJBLHOIO 0J1aATrONOTyYHs:

— OCO3HaHHWE I[IEHHOCTH Oe30macHoro obpasa KH3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXXHOCTH TIpaBWJ 0€30MacHOr0 TOBEJACHUS HaA TpaHCIOpTE, Ha J0porax, ¢
3IEKTPUYECKUM U TEIIOBBIM 000PYIOBaHUEM B IOMAITHHUX YCIOBHSIX;

— copMHUpPOBAHHOCTH HaBBIKA pedUICKCHH, NMPU3HAHUE CBOETO MpaBa Ha OIMMOKY M TaKOTO
e Mpasa y Apyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUSA:

— aKTHBHOE y4yacTHe B PEIICHHH MPaKTUYEeCKHX 331ad (B paMKax ceMbH, 00pa3oBaTeNbHOM
OpraHu3aluu, TOopoja, Kpas) TEXHOJOTHYECKOH W  COIMAIbHOM HAMpaBJIEHHOCTH,
TPEOYIOIMNX B TOM YnCiie U GU3NUCCKUX 3HAHUK;

— WHTEpEeC K MPAKTUICCKOMY M3YUCHHIO TPOGECCHil, CBSI3aHHBIX ¢ (PH3UKOIA;

7) IKOJIOrHYECKOr0 BOCIIUTAHMS:

— OpHUEHTalMs Ha TMpUMEHEeHHe (U3MYECKUX 3HAHWM i1 pelieHus 3a7ad B 00yacTu
OKPY’KaloIlle Cpenbl, TUIAHUPOBAHUS MOCTYIKOB M OLIEHKHM KX BO3MOJKHBIX MOCIJIEICTBUM
JUISL OKPYKAKOILEH Cpebl,

— OCO3HaHME TTI00ATFHOTO XapaKTepa 3KOJI0THYEeCKUX Mpo0bieM U MyTel UX pelieHus;

8) axanTanuu K U3MEHSIOIIMMCSH YCJIOBUSAM COLMAILHON U NMPUPOAHOM Cpelbl:

— MOTpeOHOCTh BO B3aUMOACHCTBMM TMPH BBIOJHEHUU HCCIIEIOBAaHUN M TPOECKTOB
(bu3HYECKOI HAMPABICHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSM JIPYTHUX;

— IMOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO IS TENbHOCTD;

— moTpeOHOCTh B (DOPMHPOBAHUM HOBBIX 3HAHHA, B TOM 4HCJIEe (OPMYIUPOBATH HUICH,
MOHSITHSL, TUTIOTE3bI O (PU3HUECKUX O0BEKTAX U SIBICHUSX;



e — oco3HaHMe Ne(UIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 0011acTh (DU3UKH;

® — JUIAHUPOBAHHE CBOETO PAa3BHUTHUS B MPHUOOPETECHUH HOBBIX (PU3NUECKUX 3HAHUMH;

® — CTpEMJICHHE aHAJM3UPOBAThH U BBISBISITH B3AUMOCBSI3H MPUPOIBI, OOIIIECTBA K SKOHOMUKH,
B TOM YHCJIE C HCIIOJIb30BaHUEM (U3NYECKUX 3HAHUM;

e — OIICHKAa CBOUX JACUCTBUH C Y4YETOM BIMSHHUS Ha OKPYKAIOIIYIO CpEdy, BO3MOXHBIX
17100aJIbHBIX TOCIECTBHMA.

METAIIPEJMETHBIE PE3YJIbTATHI

B pesynbraTe oOcCBOEHHMs MOporpaMMbl NO (U3UKE HAa YPOBHE OCHOBHOIO OOILEro
oOpazoBanusi y oOyuaromerocs OyayT c(hOpPMHUpPOBaHBI MeTamnpeAMeTHbIe Ppe3yJbTaThl,
BKJIIOYAIOIME [103HABaTEIbHbIC YHHBEpPCAJbHblE Yy4YeOHble JEeHCTBUS, KOMMYHUKAaTHBHBIE
YHUBEpCaJIbHbIE YUeOHbIE IEHCTBHS, PETYISTUBHBIE YHUBEPCAIbHBIC YUeOHbIE IEHCTBHUS.

Ilo3HaBaTenbHBIC YHHBEPCAJIbHbIC YUYeOHbIC JeHCTBUSA

ba3oBble JlornyecKkue 1eMcTBUA:
® BBIIBJIATH U XapaKTEpU30BaTh CYLECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUI);
® YCTaHABIIMBATh CYIIECTBEHHBIN NMPHU3HAK KJIACCH(PHUKAINN, OCHOBAHMSA JJIs1 0000IIeHUS
U CpPaBHEHMS;
® BBIIBIIATH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B pacCMaTpUBAaEMBIX (haKTax, JaHHBIX H
HaOJIIOACHUAX, OTHOCAILIMXCS K (PU3NUECKUM SIBIICHUSM;
® BBUIBIIATH NPUUYMHHO--CJIC/ICTBEHHBIC CBA3M NPU HM3YYCHUU (PU3HUECKUX SIBICHUN H
IPOILIECCOB, JIelaTh BBIBOABI C MCIOJIB30BAHUEM JEAYKTHBHBIX M HHAYKTUBHBIX
YMO3aKIIOUEHUH, BBIIBUTaTh THIIOTE3bI O B3aUMOCBA3SIX (PU3NYECKUX BEJIINYHH;
® CaMOCTOSITEIbHO BbIOMpaTh crmoco0 pemeHuss y4yeOHOMl Qu3myeckoil 3amadu
(cpaBHEHHE HECKOJBKMX BAapUAHTOB pELICHMs, BHIOOp Hambosiee MOIXOMISAIIETO C
y4ETOM CaMOCTOSITENIEHO BBIJICIICHHBIX KPUTCPHUEB).
Ba3oBble uccienoBarejlbCcKue 1eCTBUA:
®  HCIOJB30BAThH BOIPOCH! KaK UCCIIEAOBATELCKUI HHCTPYMEHT ITO3HAHHS,
® [POBOJUTH IO CAaMOCTOSTEIbHO COCTaBICHHOMY IUIAHY OIIBIT, HECIIOXKHBIN
(bu3nIecKnuil SKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (PU3NIECKOTO SIBIICHUS,
e OIICHUBATh Ha NMPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OpPMAIMIO, MOJIYYEHHYIO B XO0J€
UCCJIEIOBAHMSI UJIM SKCIICPUMEHTA;
® CcaMOCTOATENbHO (OpMYyIHpOBaTh OOOOIIEHHMS M  BBIBOABI IO  pe3yjibTaTaM
IPOBEIEHHOrO HAOIIOAEHUS, OMIbITA, UCCIICI0BAHMS;
® [IPOrHO3UPOBATH BO3MOXKHOE JlajIbHEHIIee pa3BUTHE (PU3NYECKHUX MPOLIECCOB, & TAKKE
BBIJIBUTATh MPEATNIOJIOKEHUS 00 UX Pa3BUTHU B HOBBIX YCJIOBUSX U KOHTEKCTaX.
PabGora ¢ undgopmaumeii:
® [PUMEHSTH PA3IMYHBIE METOMABI, HHCTPYMEHTHI W 3alpPOCHI MPH TOWCKE W OTOOpE
MH(POPMALIMU WU TAHHBIX C YYETOM MpeIoKeHHON yueOHoM (hu3nyeckoi 3a1aum;
® AHAJIM3HUPOBAThH, CHCTEMATH3UPOBATH U MHTEPIPETHUPOBATH MHPOPMALUIO PA3TUIHBIX
BUJIOB M (pOpM IpeCTaBICHHUS;



CaMOCTOSITEIbHO BBIOMPATh ONTUMAJbHYIO (GopMy MpelacTaBieHHs HHDOpPMALMU U
WUTIOCTPUPOBATh pEIlIaeMble 3aJja4yd HECIOKHBIMU CXEMaMH, JuarpaMmMaMu, HHOU
rpaduKoOi U UX KOMOWHAITUSIMH.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIC YYeOHbIE 1eiiCTBUSA:

B XoJe oOcCyxkaeHHs y4eOHOTro MmaTepuana, pe3yabTaToB JabOpaTOpHBIX padboT U
IPOEKTOB 33/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOW TEMbI U BBICKA3bIBATH HICH,
HaIleJICHHBIC Ha PEIIeHUE 3a/1a4H U TTOJIepKaHue OJ1aro)keIaTeIbHOCTH O0IIEHUS,
COIMOCTaBIATh CBOM CYXACHHUS C CYXICHUSAMHM JpPYyrUX Y4YacCTHHUKOB JHajora,
OoOHaApY>KUBATh Pa3IMINE U CXOJICTBO MO3HIINH;

BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

nyOJIMYHO  TPEACTABIATh  PE3yAbTATHl  BBIIIOJHEHHOTO  (PU3UYECKOTO  OIbITa
(9KCIIepUMeHTa, UCCIeI0BaHMs, IPOCKTA);

MOHUMATh M WCIOJB30BATh MPEHMYIIECTBA KOMAHIHOW W WHAWBUAYAIBHOW pabOTHI
IIPY PELICHUU KOHKPETHOH (pu3nueckoii mpodaemsl;

NPUHUMATh eI COBMECTHOW JEATENbHOCTH, OPraHU30BBIBATH JCHCTBUS IO €&
JOCTHDKEHUIO: PACIPEesATh POIM, 00CYKAAaTh MPOLECCH U PE3ylIbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOICH;

BBINOJIHATh CBOIO YacTh PabOThI, JOCTUrasi KaueCTBEHHOTO pe3yibTaTra MO CBOEMY
HAIPaBJICHUIO U KOOPIMHUPYS CBOU JCUCTBHS C APYTHMHU YICHAMHA KOMAHIBI;
OLICHMBaTh KAaueCTBO CBOETO0 BKJIaJa B OOMMH MPOIYKT MO KPUTEPUSIM,
CaMOCTOATEIEHO C(HOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBHSI.

Pel"yJIﬂTI/IBHLIe YHuBEpCaJdbHbIC yqeﬁnble JelCcTBUA

CaMoopraHmaunﬂ:

BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYalHsIX, TPEOYIOMUX ISl PEeIICHUS
(bu3NYeCKUX 3HAHUI;

OpUEHTUPOBATHCS B PA3JIMUYHBIX MOAXOAAX MPUHATUS pelIeHHW (MHIWBUIYyaTbHOE,
IIPUHSATHE PEILECHUs B IPYIIe, IPUHATUE PELIEHUN TPYIOif);

CaMOCTOATEJIBHO COCTAaBJIATh AJITOPUTM pelIeHUs (PU3MUECKOW 3ahauyd WM IUIaHa
UCCIIEIOBaHUS C YYETOM HMMEIOUIMXCS PECypCcOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATH MpeajiaraeMble BapUaHThl PEIICHUM;

JienaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, IMOIIUOHAJIbHbIH HHTEJJIEKT:

J1aBaTh JICKBATHYIO OLICHKY CUTYAallUH U MIpEeUIaraTh IiaH €€ U3MEHEHHS],

OOBSICHATh TPUYMHBI JIOCTHKEHUS (HEIOCTHIKEHHUS) Ppe3yJabTaToOB JIEATENIbHOCTH,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTbh KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBITOJHEHHS (PU3NYECKOTO
UCCIIEIOBaHUsI WJIM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOATEIBCTB, W3MEHHUBIIHUXCS
CUTYallUi, YCTAHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIBTATA LIEIU U YCIOBUSIM;

CTaBHUTh ce0sl Ha MECTO JPYroro 4ejloBeKa B XOJ€ CIopa WM JUCKYCCUU Ha HAyYHYIO
TE€MY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;

NpU3HAaBaTh CBOE MpaBO Ha OIIMOKY NpU peHIeHWH (QU3MUYeCKuX 3ajady I B
YTBEPKICHUAX HA HAYYHBIE TEMBI M TAKOE K€ MIPABO APYTOro.



INPEIMETHBIE PE3YJIBTATHI

K xonuy oOyuenust B 7 KJjacce IpeJMETHbIE Pe3ylbTaThl HA 0A30BOM YPOBHE JIOJKHBI
oTpaxxaTb C(HOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

UCTOJIb30BaTh TMOHATHA: (HU3MUECKUE M XUMHYECKUE SIBJICHUsS, HaOJ0/eHHe,
HKCIIEPUMEHT, MOJIEJb, TUIOTE3a, €AUHUIIBI (PU3UUECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperaTHble COCTOSIHUSI BelllecTBa (TBEPHOE, KUIKOE, ra3000pa3HOE), MEXaHUYECKOe
JIBUKEHHE  (paBHOMEPHOE, HEpaBHOMEPHOE,  MpPSIMOJIMHENHOE),  TpaeKTopus,
paBHOJEHCTBYIOIAss cwia, Aedopmanus (ympyras, IUIaCTUYECKas), HEBECOMOCTD,
COOOIIAIOIINECs COCY/IbI;

paznuyath sBiaeHUS (quddy3us, TEI0BOE ABUKEHUE YACTHUIl BEIIECTBA, PABHOMEPHOE
JIBUKEHNE, HEPABHOMEPHOE JIBM)KEHUE, MHEPLIMS, B3aUMOJECHCTBUE TEN, PAaBHOBECHE
TBEPABIX TEJN C 3aKPEIUIEHHOW OChIO BpalleHMs, Nepefadya JAaBlIeHUS TBEPIbIMU
TeJIaMH, KUAKOCTSAMH U razaMu, aTMoc(hepHoe JaBjieHue, MIaBaHue Tel, MPeBpalleHUs
MEXaHUYECKOM SHEPruH) 10 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JTaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh NPOSIBIICHUE U3YYCHHBIX (DU3MUECKUX SIBICHUI B OKPY’>KaIOLIEM MHpE, B
TOM 4ucie (QU3NYECKUE SIBICHHUS B MPUPOJE: NMPUMEPHI ABMKEHUS C Pa3IMuHBIMU
CKOPOCTSIMU B KMBOM U HEXWBOH MNpUpOE, NEHCTBHE CUIIBI TPEHHUS B MPHUPOJIE U
TEXHUKE, BIMSHUE aTMOC(EpPHOrO MABICHHS HA XMBOW OpPraHu3M, IUIaBaHHE PbIO,
pplYaru B Teje YeJIOBeKa, MPU 3TOM MEPEeBOAUTH MPAKTHUECKYIO 3a7adyy B y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOMCTBA (MpU3HAKN) (PU3HUECKUX SBICHUN;

ONMCHIBATh U3yUEHHbIE CBOMCTBA TeN U (GU3NYECKUE SABJICHUS, UCIIONIB3Ys (PU3NYECKUE
BEJIMYMHBI (Macca, 00BEM, MIOTHOCTHh BEIIECTBA, BPEMsl, MyTb, CKOPOCThb, CPEIHSISA
CKOPOCTb, CHJIa YIPYrOoCTH, CUJa TSDKECTH, BEC Teja, CUila TPEHHUs, IaBJICHUE
(TBEpHoro Tema, XKUAKOCTH, rasza), BBITAJIKUBAIOIIAs CHIJIA, MeXaHWdeckas pabora,
MOIITHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(QHIMEHT TOJIE3HOTO JeHCTBUS
MEXaHU3MOB, KMHETHYECKasi W MOTEHLUAIbHASI SHEPIus), IPU ONUCAHUU IPABUIBHO
TPAKTOBATh (PU3UUECKUIT CMBICI HCTIONB3yEMbIX BEIMYUH, X 0003HAYECHHSI U €IUHUIIBI
($U3NYECKUX BEIUYMH, HAXOAUTh (DOPMYIBI, CBS3BIBAIOIIME JAHHYIO (PU3HUECKYIO
BEJIMYMHY C JIPYI'MMHM BEJIMYMHAMU, CTPOUTH TpadUKd H3YUYEHHBIX 3aBHUCHUMOCTEH
bu3NYECKUX BEINYHH;

XapaKTepu30BaTh CBOMCTBa TeJ, (U3MUECKUE SBICHUS M MPOLECCHl, HCIOJb3YS
NpaBUia CIOXKEHUs CUJ (BAOJb OJHOM mpsMoil), 3akoH ['yka, 3akoH Ilackains, 3akoH
Apxumesna, NpaBUIO paBHOBECHS pblyara (0JI0Ka), «30JI0TOE IPaBUIIO» MEXAHUKH,
3aKOH COXPAaHEHHUS MEXAHMYECKOM »HHEepruu, IMpH OSTOM JaBaTh CJIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €r0 MAaTEMaTHYECKOE BBIPAXKEHUE;

O0BSACHATh (U3NYECKUE SIBJICHMSI, MPOLECChl U CBOMCTBA Teld, B TOM 4YHUCIE U B
KOHTEKCTE CUTyallull MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NPUYMHHO-
-CIIEJICTBEHHBIE CBSI3H, CTPOUTH OOBICHEHHE U3 1—2 JOTMYECKHUX IIAroB C OTMOPOM Ha
1-2 u3y4YeHHBIX CBOWCTBA (PU3MYECKUX SBICHHM, (QUINYECKUX 3aKOHA WIU
3aKOHOMEPHOCTH;

pemate pacu€THble 3afaud B 1—-2 [eWCTBUA, HCIONB3YsS 3aKOHBI U (OPMYIIBL,
CBs3bIBalOIIME (U3MYECKUE BEIMYMHBI: HAa OCHOBE aHalu3a YCJIOBUS 3aJauu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOACTABIATH (U3MYECKHUE BEIMYUHBI B QOPMYIbI U



MIPOBOAUTH Pacu€Thl, HAXOAUTh CIIPABOYHBIC HaHHBIC, HEOOXOAMMBIC NJISI pPELICHUS
3ajJ1a4, OLEHUBATh PEATMCTUYHOCTD MOIY4EeHHON (PU3UUECKOM BETHMUUHBI;
pacno3HaBaTh MpPOOJIEMbI, KOTOpPhIE MOXKHO pELIUTh IPH MOMOLIU (PUINYECKUX
METOJIOB, B ONHUCAaHUM MCCIEAOBAHUS BBIACIATH IPOBEPAEMOE IPEAIOI0KEHUE
(runotesy), pas3iMyaTb M UHTEPIPETUPOBATh IOJIYYEHHBIH pE3ysbTaT, HAXOIUTh
OIIMOKMU B XOJI€ OIBITA, IeJaTh BHIBOJBI 0 €r0 Pe3yIbTaTaM;

MPOBOJIUTH OMBITH IO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WA (PU3HYECKHX CBOWMCTB
Ten: (GopMynHpoBaTH MPOBEpPAEMbIC MPEATNOIOKEHUS, cOOUpaTh YCTAaHOBKY U3
MPEI0KEHHOT'0 000PYAOBaHUS, 3aIUCHIBATH XO/1 OTBITA U (POPMYIUPOBATH BHIBOIBL;
BBITMOJHATH MPSMbIE U3MEPEHHS] PACCTOSIHUSI, BPEMEHHU, MacChl Tea, 00bEMa, CUJIbI U
TEMIEepaTypbl ¢ HUCIOJIb30BAHUEM AaHAJOTOBBIX U IU(PPOBBIX NMPHOOPOB, 3aMHUCHIBATH
MOKa3aHusl MPUOOPOB C YIETOM 3aJaHHOM a0COMIOTHOM MOTPEIIHOCTH U3MEPEHHUI,
IPOBOJUTH MCCIIEAOBAHHE 3aBUCUMOCTH OJHOW (PM3UUECKOI BEIMUYUHBI OT APYroM C
MCIIOJIb30BAHUEM TMPSAMBIX U3MEPEHUHN (3aBUCUMOCTH ITyTH PABHOMEPHO JBUKYIIETOCS
Tela OT BPEMEHM JBUKCHMSI TeJla, CUJIbl TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH TEI W HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOMAAN
COIIPUKOCHOBEHUS TEJ, CUJIbl YIIPYTOCTH OT YIJIMHEHUS INPYKUHBI, BBITAJKUBAIOIIEH
cuibl 0T 00BEMa TOrpYKEHHOM 4YacTH Tela M OT IUIOTHOCTH JKHIKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTH Tesa, OT TNIyOMHBI, HA KOTOPYIO TOTPYKEHO TeJo,
YCIIOBUH IJIaBaHUS TeJ, YCJIOBUW paBHOBECUs pblyara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOro HCCIEOBaHMSA, COOMpaTh YCTAHOBKY W  BBIOJIHSATH
U3MEpEeHus, cleAys NPe/JIOKEHHOMY IJIaHy, (PUKCHpPOBATh PE3YNbTAThl MOITYYEHHON
3aBUCHUMOCTH (PU3MYECKHX BEIUYHUH B BHUAE MPEIJIOKEHHBIX TaOIUIl U TpaduKoOB,
JIeJ1aTh BBIBOJIBI 110 pe3y/IbTaTaM UCCIIEIOBAHMS;

MIPOBOJIUTH KOCBEHHbIE H3MEpPEHUs (PU3NYECKUX BEIMYUH (IUIOTHOCTH BEIIECTBA
JKUJKOCTH W TBEPAOrO TeElla, CHUJla TPEHHUsS CKOJIBKEHMs, JaBJICHHE BO3/AyXa,
BBITAJIKMBAIOIIAS CHWJIA, JIEWCTBYIOIIAsg HA MOTPYKEHHOE B KHUAKOCTh TEJO,
KO3(QULMEHT MOJE3HOro JEHCTBUS MPOCTHIX MEXAHW3MOB), CIEAys HPEeJIOKEHHON
MHCTPYKLMU: IIPYU BBIIIOJIHEHUU U3MEPEHUI coOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYHCIIATH 3HAYEHUE NCKOMOM BEJIMYHHBI;

coOmonaTh TMpaBWja TEXHUKH O€30MacHOCTH TIpu pabore ¢ 1abOpaTOPHBIM
000pyI0BaHUEM;

yKa3bplBaTh MNPUHIUMBI JEWCTBUS NPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIONINECS COCYAbl, OapOMETp, pblYar, MOJBUKHBIM U
HETIOABIKHBIN OJIOK, HAKIIOHHAS IIOCKOCTB;

XapaKTepu30BaTh NPUHUUIBI JEHCTBUS HM3YYEHHBIX NPUOOPOB M TEXHUUYECKHX
YCTPOMCTB C OMOPOl Ha WX ONMUCAHUA (B TOM YHMCIE: TMOALIMITHUKU, YCTPOHCTBO
BOJZIONIPOBO/IA, THJAPABIMYECKUN IPECC, MAHOMETP, BBICOTOMEp, IOPIIHEBOM HACOC,
apeoMeTp), MUCIONb3ysl 3HAHUS O CBOMCTBaX (PU3WYECKUX SBJICHUA M HEOOXOIUMbIE
¢du3nueckue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH TNPUMEPH (HAXOAUTh MHQPOPMAIMI0 O MpHUMEpax) MPAKTHUECKOTO
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHMM B TIOBCEAHEBHOW KHM3HM Ml OOECTICYEeHUs
0e30MacHOCTH TpU OOpaleHMH ¢ OpuOOpaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEeHMsI 370pPOBbsi M COONIOJIGHHUS HOPM DSKOJOTHYECKOrOo TOBEJCHHUS B
OKpYXKarolleu cpeae;



OCYILLIECTBIATh OTOOp HMCTOYHHMKOB HH(oOpManuu B VHTepHETe B COOTBETCTBHM C
3a/IaHHBIM IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIINXCS 3HAHUM U IIyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIJIEIATH MH(POPMALINIO, KOTOPast SBJSETCS MIPOTUBOPEUMBON
WIIA MOXeET OBITh HEZJOCTOBEPHOM;

MCIIOJIb30BaTh MPH BBIMOJIHEHUH Y4eOHBIX 3aJjaHUi HAyYHO--TIOMYJISIPHYIO JIUTEPATypy
(GU3MUECKOro Cconep)kaHus, CIpaBOYHbIE MaTepHualbl, pecypcbl cetu MHTepHer,
BJa/JIeTh MpUEMAMH KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHUs HHPOpMALUU U3
OJIHOH 3HAKOBOM CUCTEMBI B JPYTYIO;

CO03/1aBaTh COOCTBEHHBIE KpaTKUE MHChMEHHBIE M YCTHBIE COOOIICHHS HA OCHOBE 2—3
MCTOYHUKOB MH(pOpMaK (PU3NYECKOTO COAEPKAHUA, B TOM YUCIIE MYOJIUYHO J1e1aTh
KpaTKhe COOOIICHUS O Pe3ysIbTaTax MPOEKTOB MM yYeOHBIX UCCIIEIOBAHUM, IIPH ATOM
rPaMOTHO HCIIOJIb30BAaTh W3YYECHHbI TOHATUHHBIA ammapaT Kypca (QU3HKH,
COIPOBOKAATH BBICTYIIJICHUE IIPE3EHTALIUEN;

IIPYU BBIIIOJIHEHUHU YYEOHBIX MPOEKTOB M MCCIEAO0BAHUN pacnpenensiTh 0013aHHOCTU B
IpyIIIE B COOTBETCTBUHU C IIOCTABJIICHHBIMHU 3aJa4aMHU, CICIUTh 32 BBIIIOJTHECHUEM IIJIaHa
NeHCTBUHN, aJeKBaTHO OIICHMBATh COOCTBEHHBIN BKIJIAJ B JACSATEIBHOCTH TPYIIIHI,
BBICTPAauBaTh KOMMYHUKATHBHOE B3aUMOJCHCTBHE, YUUTBIBASI MHCHHE OKPYKAIOILIHKX.

K xonHuy oOyueHus B 8 kJjiacce mpeaMeTHbIE pe3ylbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHHUI:

UCTOJIb30BaTh MOHATHA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JABMKEHHE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHHMS BEIIECTBA, KPHCTAIUIMUECKHE M aMop(dHbIe Tena,
HACBIIIEHHBI ¥ HEHACBILIEHHBIN Map, BIaKHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHA
SHEPrus, TEMJIOBON ABUTATENb, dJIEMEHTAPHBIN AJIEKTPUUECKHUI 3apsill, JIEKTPUUECKOE
1oJie, MPOBOAHUKU U JIUAIEKTPUKH, TOCTOSIHHBIA AJIEKTPUYECKUH TOK, MarHUTHOE
oJe;

pasnuyarh SBJIEHUS (TEIJIOBOE PACHIMPEHHE M C)KaTHe, TeIUlonepenada, TEIIoBOe
paBHOBECHE, CMayMBaHWE, KaNWUIPHbIE SBIEHUS, UWCHApEHHE, KOHJAEHCAIUs,
IUIaBJICHUE,  KpUcTaum3auuss  (OTBEpAEBaHME),  KUIEHHE,  TeIulonepeada
(TEerIONpPOBOAHOCTb, KOHBEKLUS, W3IY4YCHME), DJIEKTpU3alUs Tel, B3aUMOJICHCTBHE
3apsAA0B, JEUCTBUSA DIIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHUE, B3aUMOJECHCTBUE
MarHuToB, JAEHCTBME MAarHUTHOIO IOJISI Ha MPOBOAHHUK C TOKOM, AJIEKTPOMarHWTHas
UHAYKIMS) 10 ONMCAaHUI0 MX XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX AaHHOE (PU3UYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSIBICHUE U3YYEHHBIX (PU3MUECKUX SIBIICHUH B OKPY>KaIOLIEM MHpE, B
TOM 4ucie (U3MYECKHE SBICHUS B TMPHPOJE: IOBEPXHOCTHOE HATSDKEHUE U
KallWUIIpHbIE SIBJICHUS B MNPUPOJE, KPHUCTAUIBI B mpupoje, uznydenue ConHua,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHME POCHI, TyMaHa, MHEs, CHEra,
DJIEKTPUYECKUE SIBIEHUS B aTMoc(epe, dIIEKTPUYECTBO JKUBBIX OpPraHU3MOB,
MarHuTHOE Mose 3eMid, Apei( MOJII0COB, POJIb MArHUTHOTO TOJS JUIsl JKU3HM Ha
3emJie, MOJIAPHOE CUSTHHME, MIPU 3TOM MEPEBOAMTH MPAKTUYECKYIO 3a/lauy B yueOHYIO,
BBIJIEJISITh CYIIECTBEHHbBIE CBOMCTBA (PU3HAKHU) (PU3NUECKUX SBIICHUI;

OIKCHIBATh U3YYEHHbIE CBOICTBA TeN U (PU3MUYECKUE SABJICHHUS, UCHIOIb3Ys (PU3UUECKUE
BEJIMYMHBI (TemmepaTypa, BHYTPEHHSS SHEprus, KOJMWYECTBO TEIUIOTHI, YyHeIbHas
TEIUVIOEMKOCTh ~ BEIECTBAa, YAENbHAs TEIJIOTa IUIABJIEHMA, YJelbHass TeIuloTa
napooOpazoBaHus, ylelbHas TEIUIOTa CropaHHs TOIUIMBA, KO3()PHUIMEHT MOJIEe3HOTO
JEHUCTBUS TEIJIOBOM MAIlMHBI, OTHOCHUTEIbHASI BJIAXHOCTh BO3/yXa, 3JEKTPUUECKUN



3apsl, CHJla TOKa, OJJIEKTPUYECKOE HANpsHKEHUE, CONPOTHBICHUE IPOBOJHUKA,
yIeTBFHOE COMPOTUBIICHUE BEIIECTBa, Pab0Ta M MOIIHOCTH DIEKTPUUECKOTO TOKA), IPH
ONMCAHWU TPABWIBHO TPAKTOBATh (DM3UYECKHA CMBICT HCIIOJIB3yeMbIX BEJIUYHH,
0003HaYeHUs] U eAUMHUIBI (PU3MUECKUX BEITUYMH, HaXOIUTh (DOPMYIBI, CBSA3BIBAIOIINE
JaHHYI0 (U3UYECKyl0 BEIWYHHY C JAPYTMMH BeJIHMYMHAMHU, CTPOUTH TpauKu
W3YYCHHBIX 3aBHCUMOCTEH (PU3NICCKUX BEITUYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3MUECKHE SIBICHUS M TPOIECCHI, HCHOIb3YS
OCHOBHBIC TIOJIO)KCHHSI MOJIEKYJIIPHO--KUHETUUECKOW TEOPUU CTPOCHHUS BEIIECTBA,
MNPUHLIUI CYMEPHO3UIMKH TMoJield (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsaaa, 3akoH OMa s ydacTka Lienu, 3akoH J[xoyns—JIeHuma, 3akoH COXpaHEHUs
SHEPTHUH, TPU ATOM J1aBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA W 3alUCHIBAaTH €r0
MaTeMaTHUYECKOE BbIPAKEHUE;

OOBSICHATh (PU3MYECKHE TPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIE M B KOHTEKCTE
CUTYyaIi MIPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTHh OOBSICHCHHE M3 1—2 JIOTMYECKUX IIAroB C
omnopoit Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3NUECKUX SIBJICHUH, (PU3UIECKUX 3aKOHOB HIIH
3aKOHOMEPHOCTEH;

pemaTth pacuy€THbIe 3a7ayd B 2—-3 JEHCTBUSA, HCIOJB3ySd 3aKOHBI U (HOPMYIIHI,
CBsA3BIBAKOIIME (PU3MYECKHE BEIWYMHBI: HAa OCHOBE aHallM3a YCJIOBUS 3a/Jauu
3aMUChIBaTh KPATKOE YCIIOBHE, BBISBISATH HEJOCTATOK JAHHBIX JJIS PEHICHUS 3aauu,
BBIOMpATh 3aKOHBI 1 (OPMYIIBI, HEOOXOAUMBIE AJis €€ PEIIeHUs, IPOBOIUTH PaCUETHI U
CpaBHUBAThH MMOJYICHHOE 3HAUCHHE (DU3NYECKON BEIMUUHBI C N3BECTHBIMH JaHHBIMU;
pacmo3HaBaTh MpPOOJIEMBbI, KOTOpPhIE MOXKHO PELIUTh MPH IMOMOIIU (PUINYECKUX
METOZOB,  HCIOJIb3ysd  OINHUCAHHE  HUCCJIECAOBAHMS,  BBLICIATH  IPOBEPAEMOE
MIPEATNIONOKEHUE, OICHUBATh MPABUIBHOCTh TOPSJKA TPOBEICHHS WCCIIECIOBaHNUS,
JIeTIaTh BBIBOJIBL;

MIPOBOJIUTH OMBITHI MO0 HAOIIOAEHUIO (PU3MUECKUX SIBICHUN WU (HU3UIECKUX CBONCTB
Ten (KamwuIsipHbIE SIBIICHHUS, 3aBUCUMOCTh [aBJICHHUS BO3[AyXa OT €ro o0béma,
TEMIIEpaTyphl, CKOPOCTH TPOIIECCa OCTHIBAHUS M HATPEBAHUS MPHU U3JIYYEHUU OT LIBETA
u3nyyarouieil  (morsiomaroniei) TMOBEPXHOCTH, CKOPOCTh MCIApEHUs BOJABI OT
TEMIIEpAaTypbl JKUJIKOCTHM W IUIOMAAW €€ TMOBEPXHOCTH, DJIEKTpHU3alUsi Tel U
B3aUMOJICHICTBUE DJIEKTPUUYECKUX 3aPs0B, B3aMMOJCHCTBUE IMOCTOSHHBIX MarHUTOB,
BHU3yaJIM3alisl MATHUTHBIX TOJIEW OCTOSIHHBIX MarHUTOB, AEHCTBUS MarHUTHOIO TOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JICKTPOMArHWUTA, CBOMCTBA 3JIEKTPOJABUTATEIIA
MIOCTOSTHHOTO TOKa): (OpPMYyIUpOBaTh TNPOBEPsSEMbIC IMPEANOJIOKEHUS, COOMpaTh
YCTAaHOBKY W3 TMPEAJIOKEHHOTO O0OpYyIOBaHMs, OMHCHIBATH XOJl OMNbBITa U
(bopMyITUPOBAThH BHIBO/IHI,

BBINIOJIHATH NPSAMbBIE U3MEPEHUSI TEMIEPATYPbl, OTHOCUTEIBHON BIIAKHOCTH BO31yXa,
CWJIBI TOKA, HANpPSDKEHUS C WCIOJNB30BAHMEM AaHAJIOTOBBIX MPUOOPOB U JTATYUKOB
¢u3NYEeCKUX BEJIMYMH, CpPaBHUBATh peE3yJIbTaThl H3MEpPEHUN C Y4€TOM 3aJaHHOMN
a0COIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTH MCCJIEAOBAHUE 3aBHCHUMOCTU OJHOU (DPU3UYECKON BEIUUYMHBI OT IPYroil ¢
MCTIONIb30BaHUEM TPSMBIX H3MEPEHUN (3aBUCHUMOCTH COMPOTHBIIEHHUS MPOBOJHUKA OT
€ro JUTMHBI, TUIONIAJN TIOTIEPEYHOTO CEYEHUSI U YACIBHOTO COMPOTHUBIICHUS BEIIECTBA
IIPOBOJIHMKA, CUJIBI TOKA, UIIYILETO Yepe3 IPOBOJHUK, OT HAMPSKEHUs HA TPOBOJHUKE,
UCCJIEIOBaHNE TOCIEIOBATENIbHOTO U MApaJlIeIbHOTO COCIWHEHUN MPOBOJIHUKOB):



IUIAHUPOBATh UCCIIEIOBAaHUE, COOMPATh YCTAHOBKY U BBINOJIHATH U3MEPEHUs, CIeays
MPEITIOKEHHOMY TJIaHy, (PUKCHPOBATh PE3YNIbTAThI MOJYICHHON 3aBUCUMOCTH B BHJIE
Ta0JHIl U TpadUKOB, IeTIaTh BEIBOJIBI 110 Pe3yIbTaTaM HCCIICIOBAHNUS;

® MPOBOJUTH KOCBEHHBIE H3MEPEHHS (PU3UUECKMX BEIMUYUH (yAeNbHas TETIOEMKOCTb
BEIICCTBA, COMPOTUBJICHHUE IMPOBOJHUKA, PA00OTa ¥ MOITHOCTH JIEKTPUICCKOTO TOKA):
IUIAHUPOBATh U3MEPEHHs, CcOoOUpaTh AKCIEPUMEHTAJbHYI0 YCTAHOBKY, CIEIys
MPEITIOKEHHOW HHCTPYKITUH, U BBIYUCIISITH 3HAYCHUE BETNIHHBI;

e coOmroaTh TMpaBWia TEXHUKH O€30macHOCTH Tpu  paboTe ¢ JabopaTOPHBIM
000pyI0BaHUEM;

®  XapaKTepu30BaTh MPHUHILMUIBI JEHCTBUS U3YUYEHHBIX NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C OMOpPON Ha WX OMHCAaHUSA (B TOM YHUCIE: CUCTEMa OTOIICHHUS JIOMOB,
TUTPOMETp, TapoBas TypOWHA, aMIIEPMETP, BOJBTMETP, CUYETYHK DIICKTPUICCKOU
SHEPTUM, DIIEKTPOOCBETUTENIbHbIE MPUOOPHI, HArpeBaTeNIbHbIE JIIEKTPONPUOOPHI
(mpuMepbl), JIEKTPUYECKHE TPEIOXPAHUTEIH, DJIEKTPOMArHUT, 3JIEKTPOJBUTATEIH
MIOCTOSIHHOTO TOKA), HCIOJIb3Ys 3HAaHUSA O CBOMCTBaxX (PU3MYECKUX SBICHUN U
HeoOxoauMBbIe (hU3MUecKre 3aKOHOMEPHOCTH;

® pacro3HaBaTh IMPOCTHIC TEXHUYCCKUE YCTPONCTBA W HM3MEPHUTEIBHBIC MPUOOPHI TIO
CXeMaM U CXeMaTU4YHBIM PUCYHKAM (SKUJIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATEIh BHYTPEHHETO CTOpPAHUs, JIEKTPOCKOI, PEOCTar), COCTABIATH
CXEMBbI 3JIEKTPUUECKHX ILIEeNel C MOCiel0BaTeNIbHbIM U MapauleIbHbIM COEIUHEHUEM
AIIEMEHTOB, pa3Niuyas yCIOBHbIE 0003HAYCHHS SJIEMEHTOB JJIEKTPUIECKUX IETei;

® [pPUBOAUTH TpUMEphl (HaXoAWTh UHGOPMALMIO O TMpUMEpax) MNPAKTUYECKOTO
UCTIONIb30BaHUsl (DM3MUYECKUX 3HAHUM B TOBCEAHEBHOW KHM3HU [IJs OOECTieueHUs
0e30MmacHOCTH NpuU OOpalieHMH C OpudopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEeHHsI 370pPOBbsi M COONIOJIGHHUS HOPM DSKOJOTHYECKOrO TOBEJCHHS B
OKpYKarolleu cpeae;

® OCYIIECTBIATh NOUCK HHPopManuu Qundeckoro conepkanus B HHTepHere, Ha
OCHOBE WMCIOIIMXCS 3HAHUW W TYTEM CpPaBHEHUS JOTMOJTHHUTEIHHBIX HCTOYHUKOB
BBIIETISATE MHGPOpPMAIUIO, KOTOpas SBJSIETCS NMPOTHBOPEUYMBOM WM MOMKET ObITh
HEJIOCTOBEPHOW;

® HCIIOJIB30BATh P BBIIIOJHEHUHN YUCOHBIX 3aJlaHUH HAyYHO--TIOMYJSIPHYIO JTUTEPATYPy
(bu3MYECKOTO COJEpKaHUs, CHOpPaBOYHBIE MaTepuaibl, pecypchl ceTtu HHTepHer,
BJIQJICTh MPHEMAMH KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHUs WHPOpPMAIUU W3
OJIHOI 3HAKOBOU CUCTEMBI B IPYTYIO;

® co3lIaBaTh COOCTBCHHBIC THCHMECHHBIE M KpAaTKHE YCTHBIC COOOIIEHUs, 00oO0Ias
nHGOPMALIMI0 U3 HECKOJNBKUX HCTOYHHKOB (PU3UYECKOTO COJIECp>KaHUs, B TOM 4YHCIE
nyOMMYHO  TPEACTaBISITh  PE3yiabTaThl MPOCKTHOM WM  UCCIEI0BATEIILCKON
JESATEITBHOCTH, TIPU 3TOM TPAaMOTHO HCIIOJIb30BaTh M3YUYCHHBIN MOHITHIHBIN ammapar
Kypca (GU3UKH, COTPOBOXK/IATH BRICTYIICHUE TPE3CHTALIUEIH;

® [pU BBINOJHEHUU YYEOHBIX MPOCKTOB M HCCIICNOBAHUN (PU3NICCKUX IMPOIECCOB
pacnpenensaTb 00s3aHHOCTH B IPYIIE B COOTBETCTBUHU C MOCTABIECHHBIMU 3aJa4aMU,
CIeIUTh 3a BBHINIOJHCHHEM IUIaHA JCUCTBUH M KOPPEKTUPOBATH €ro, aJIeKBaTHO
OIICHUBATh COOCTBEHHBIM BKJAaJ B  JCATCIBHOCTH TPYIIBI,  BBICTPAUBATH
KOMMYHHUKATHUBHOE B3aHMOJICHCTBHE, MIPOSBIISAS TOTOBHOCTD pa3pemiaTh KOH(IUKTHI.

K koniy oOydeHus B 9 kjiacce mpeaMETHBIC Pe3yiabTaThl HA 0a30BOM YpPOBHE JIOJKHBI

oTpaxkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:



UCIIONIb30BAaTh TOHATHA: CHUCTEMa OTCYE€Ta, MaTepHalbHas TOYKa, TPACKTOPHUS,
OTHOCUTEIIFHOCTh MEXaHUYECKOTO JBWXKECHHS, nedopmManus (ynpyras, MiiacTHIecKas),
TPEHHE, IIEHTPOCTPEMHUTEIPHOE YCKOPCHHE, HEBECOMOCTh U TEPETrpy3KH, IICHTP
TSDKECTH, aOCONIOTHO TBEPAOE TEJO, LIEHTP TSHKECTH TBEPAOro Tela, paBHOBECHE,
MEXaHWYECKHe KOJIeOaHWUsT H  BOJIHBI, 3BYK, WHQPa3ByK ©  YJIBTPa3BYK,
AJICKTPOMATrHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JATbHO30PKOCTh, CIEKTPhl WCIYyCKaHWs W TOMJIOIIeHHs, anbda-, Oera- W ramma-
W3ITy4eHUS, H30TOTIBI, SICpHAs YHEPTCTHKA,

pa3nuyath SBJICHHS (pPaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEHHOE [BUKCHHE,
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JABWKCHHE, CBOOOTHOE MMAJICHUE TEll, PABHOMEPHOE
IBUKEHHE 110 OKPYKHOCTH, B3aUMOJCHCTBHE TN, pPEaKTUBHOE JIBUKECHHUE,
KonebaTenbHOE JBIDKEHUE (3aTyXamllue W BBIHYXKICHHBIE KOJIeOaHUs), PE30HAHC,
BOJIHOBOC JBW)KCHHE, OTPKEHUE 3BYKa, MNPSMOJMHEWHOEC pPacIpOCTPaHCHHE,
OTpakKeHHE U MPEIOMIICHHE CBETA, TIOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3lioKeHUE
Oemoro cBeTra B CIEKTP W CIOXCHHE CHEKTPAIBHBIX IIBETOB, JHCIIEPCHSI CBETa,
€CTECTBEHHAs PAJMOAKTUBHOCTh, BO3HUKHOBCHUE JMHEHYATOTO CIIEKTPA H3ITy4CHHUS )
M0 OIMCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPHPYIOIINX
JaHHOE (PU3UYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (DM3UYECKUX SIBJICHUN B OKpYyKaromeM Mupe (B
TOM 4Hclie (PU3UYECKHUEe SBJICHUS B TPUPOJIC: NMPHWINBEI U OTIUBEI, JBIDKCHHUE IUIAHET
CoHEeYHOM CHCTEMBI, PEaKTUBHOE BUKEHHE JKUBBIX OpPraHU3MOB, BOCIIPUSTHE 3BYKOB
JKUBOTHBIMH, 3EMIICTPSICEHUE, CEHCMUYECKHE BOJIHBI, IYHAMH, 3XO, IIBETa TEI,
ONTHYECKUE SBJICHUS B  TPHPOJAC, OHOJOTHYECKOE  JICHCTBHUE  BUIAMMOTO,
yIbTPauOIECTOBOIO M PEHTTEHOBCKOTO H3JIYYE€HUN, €CTECTBEHHBIM DPaJnOaKTHUBHBIN
GOH, KOCMHYECKHE JIy4d, PAAUOAKTHBHOE W3JIYYCHHUE TPUPOIHBIX MHUHEPAJIOB,
JIEHCTBUE PaJIMOAKTUBHBIX M3TYICHUN Ha OpPTraHU3M YeJIOBEKa), IIPH 3TOM IEPEBOIUTH
MPAKTUYECKYIO 3a7adyy B Y4eOHYIO, BBIIEATh CYIIECTBEHHBIC CBOWMCTBA (IIPH3HAKK)
(U3NYECKUX SIBICHUN;

OTHCHIBATh U3yYCHHBIE CBOMCTBA TN U (GU3NYECKUE SBICHUS, UCIIONB3Ysl (PU3NUECKUE
BEJIMYMHBI (CPEIHSSI U MTHOBEHHAs CKOPOCTh TeJia MPH HEPABHOMEPHOM JBHKCHHH,
YCKOpEHHE, TMepeMeIlIeHHe, MyTh, YIJIOBas CKOPOCTh, CHJIa TPEHUS, CHJIa YIPYTOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOTHOTO TMAaJeHUs, BEC Tela, UMIYIbC Tela, UMITYIhC
CHWJIBI, MEXaHWYeCKasi paboTa W MOIIHOCTb, MTOTCHIIMATbHAS SHEPTHsI TeJia, MMOTHITOTO
HaJ TOBEPXHOCTHIO 3€MJIH, TIOTEHIIMAIbHAS SHEPTUs CKATOW MPYKUHBI, KWHETHYECKast
9HEprusi, TOJHAs MEXaHW4YeCKas DSHEPrusi, MEepuoj] M YacToTa KOJCOAHWH, IHHA
BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKa3aTeb MPEIOMIICHUS
Cpenbl), MPU ONMUCAHUM TPABUIBLHO TPAKTOBaTh (DPU3MUECKHI CMBICT HCIOIB3YEMBIX
BEJIMYMH, O0O3HAUCHUS W EIUHUIBI (PU3UYCCKUX BEIMYWH, HAXOIUTh (DOpPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (U3UYECKYIO BEJIMYHMHY C APYTMMH BEJIMYMHAMH, CTPOHUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (DPU3MUYECKUX BEIUYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NUECKUE SBICHHUS W MPOIECCHI, UCIIOJIB3Yys 3aKOH
COXpaHEHHsI DHEPTHH, 3aKOH BCEMUPHOTO TATOTCHHUS, MPUHIIUI CYMEPHO3UINH CHUII,
MIPHUHIIATI OTHOCUTENbHOCTH [ anmiies, 3akoHbl HI0TOHA, 3aKOH COXPAHCHHS UMITYJIbCA,
3aKOHBI OTPKCHHUS W TPEIOMIICHUS CBETA, 3aKOHBI COXPAHCHHS 3apsIOBOTO U
MacCOBOTO YHCEI TpPH SICPHBIX pPEAKIHsIX, IPH OTOM JaBaTh CIOBECHYIO
(GOpMyIMPOBKY 3aKOHA U 3aIMChIBATh €T0 MATEMAaTHIECKOE BEIPAKEHUE,



OOBSCHATH (PU3MUECKHE MPOLIECCHl M CBOMCTBA Tel, B TOM YHCIE M B KOHTEKCTE
CUTyallUd ~ TPAKTUKO-OPUEHTHPOBAHHOT'O  XapakTepa:  BBIABIATH  NPUYHMHHO--
CJICZICTBEHHBIC CBS3H, CTPOUTH O0BSICHEHNE U3 2—3 JIOTMUECKHUX IIIaroB ¢ OMOPOM Ha 2—
3 u3yueHHBIX CBOWCTBA (U3UUECKUX SBICHHUHM, (U3NYECKHX 3aKOHOB WIIH
3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIE 3a/1a4uM (ONMUpAIOLIMEcs Ha CUCTEMY U3 2—3 ypaBHEHHUH ), UCTIONb3Ys
3aKOHBI M (POpMynBI, CBsI3bIBaONINE (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAIM3a
yCIOBUS 3a/ladd 3allChiBaTh KpaTKOe YCJIOBHE, BBIABIATH HEJOCTAIOLIME WU
M30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIEC Ul PEIICHHUS,
NPOBOIUTh pPAacdy€éThl M OICHWBATh PEATUCTUYHOCTh TOJTYYEHHOTO 3HAYCHUS
(buU3n4ECKOll BETUUNHBL;

pacmo3HaBaTh NPOOJIEMBbI, KOTOPBIE MOXXHO pEHIMTh IPH TOMOIIM (HU3HUYECKUX
METOOB,  MCIIONb3ys  ONUCAHHE  HUCCIICAOBAaHUsS,  BBIICIATH  IPOBEpsieMOe
NPEIOI0KEHNE, OICHUBATh TPABWIBHOCTh TOPSIKAa MPOBEACHUS HCCIEIOBAHUS,
JIeJ1aTh BBIBOJIbl, MHTEPIIPETUPOBATh PE3YJIbTAThI HAOIIOJCHUN U OIIBITOB;

IPOBOJUTH OMNBITHI IO HAOIIOJCHUIO (PU3MUYECKUX SBICHUNA WM (PU3MUYECKUX CBOMCTB
TeJl (U3ydeHue BTOpOro 3akoHa HblOTOHa, 3aKOHA COXpaHEHMs SHEPIUHU, 3aBUCUMOCTh
nepuoJia KojiebaHuil MpyKMHHOTO MasgTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKHUHBI U
HE3aBUCHUMOCTH OT aMIUTUTYABI MAJbIX KOJI€OaHHH, MPSIMOIMHEHHOE PaclipoCTpaHEHNE
CBETa, pa3JIoKeHUEe OENoro cBeTa B CIHEKTP, U3YyYCHHE CBOMCTB M300pakeHUs B
IUIOCKOM 3€pKajle M CBONCTB H300pa’keHHs IpeaMeTa B COOHMpAloIel JIMH3E,
HAOJIOZICHNE CIUIONIHBIX ¥ JIMHEWYaThIX CIIEKTPOB W3JIYYEHUS): CaMOCTOSTEIBHO
coOupaTh YCTAHOBKY M3 U30BITOYHOIO HAO0Opa 000PYA0BaHMsI, ONUCHIBATH X0/ ONbITA U
ero pe3ysabTaThl, OPMYITUPOBATH BHIBOKI;

IPOBOJUTH IPU HEOOXOAMMOCTH CEPHIO NPSAMBIX W3MEPEHUH, ONpenessis cpeaHee
3HAYCHHE H3MepsieMOl BenuuuHbl ((POKYyCHOE paccTOsIHHME COOHMparoIiel JWH3BI),
000CHOBBIBATH BEIOOP CrIoco0a M3MEpeHHs (M3MEPUTEIIBHOTO MPUOO0pa);

IPOBOJIUTH HCCIIEOBAHUE 3aBHCUMOCTEH (PU3MUYECKUX BEJIWYMH C HCIOJIB30BAHHEM
OpSAMBIX M3MEpPEHUH (3aBUCUMOCTh IIyTM OT BPEMEHU IIPU PaBHOYCKOPECHHOM
JBIDKEHUM 0€3 HayaJbHOM CKOpOCTH, Iepuoja KojeOaHUi MaTeMaTHYecKOro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJla OTPaKEHHUsS CBETa OT yrija MaJeHUs U
yIila MpesioMJICHHs OT yIJla MaJeHus1): IUNIAHUPOBAaTh UCCIIEOBAHNE, CAMOCTOSTEIBHO
coOupaTh yCTaHOBKY, (HUKCHpPOBATh pE3yAbTaThl IOJTYYEHHOW 3aBHCHMOCTHU
¢u3NUeCcKUX BEJIMYUH B BHUJE TAaOIUI] U rpadUKOB, IeNaTh BHIBOIBI IO pPe3yiIbTaTaM
UCCIIeI0BaHMS;

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (U3UUECKUX BEIUYMH (CpeiHss CKOPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOJHOIO MaJeHHUS,
KECTKOCTh MPY>KUHBI, KOIDPUIUMEHT TpEeHHsI CKOJIBKEHHUS, MeXaHudeckas pabora u
MOIITHOCTh, YacTOTa M TEpHOj KojeOaHWi MaTeMaTHYeCKOTO | MPYKUHHOTO
MasTHUKOB, ONTHYEeCKas cujia coOuparouiel JMH3bI, pPaJUOAKTUBHBIA (OH):
IUTAHUPOBATh M3MEPEHHUs, COOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBINOJHATH
U3MEpPEHUs, ciaelys NPeAoKEHHON MHCTPYKLIMHU, BBIYUCIATH 3HAYEHUE BEJIMYUHBI U
AQHAJIM3UPOBATh IOJIyYEHHBIE pe3ylbTaThl C Y4€TOM 3aJlaHHOM TMOTPEIIHOCTH
WU3MEPECHUI;

coOmoaTh MpaBWja TEXHUKM O€30MacHOCTH TIpu pabore ¢ J1aOOPaTOPHBIM
000pyI0BaHUEM;



pa3nuyaTh OCHOBHBIE NPU3HAKM M3YYEHHBIX (U3NYECKMX MOJEJNeH: MaTepuaibHas
TOYKa, A0COIIOTHO TBEPIOE TEJIO, TOUEUHBIH HCTOYHHMK CBETA, JIyd, TOHKAas JIMH3A,
IJIaHETapHas MOJIENIb aTOMAa, HYKJIOHHAs! MOJIENIb aTOMHOTO SIpa;

XapaKTepu30BaTh MPUHIUIBI JACHCTBUS M3YYEHHBIX IPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOPOI Ha UX ONMUCAHUS (B TOM YHUCIIE: CIUJOMETP, JATYUKHU MTOJIOKEHHUS,
pacCTOsIHUA U YCKOPEHHMS, PaKeTa, 3X0JI0T, OUKH, IEPUCKOII, (poToanmnapaT, ONTHIECKHUE
CBETOBO/IbI, CIEKTPOCKON, MJO3UMETp, Kamepa Buibcona), Hcmonb3ys 3HaHUSA O
CBOMCTBaX (PU3NYECKUX SIBIECHUI U HEOOX0UMbIe (PU3NUECKHUE 3aKOHOMEPHOCTH;
HCIIOJIB30BAaTh CXEMBI U CXEMAaTUYHbIE PUCYHKH M3YYECHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB U TEXHOJOTMYECKHUX MPOLIECCOB MPHU PEUICHUH Yy4eOHO--
IIPAKTUYECKUX 3a/1ay, ONTUYECKUE CXEMBI JUIsl IOCTPOECHUS M300pakKeHUH B INIOCKOM
3epKajie U COOMpArOILEH THH3E;

NOPUBOJIUTH MpHUMEpHl (HAXOAWUTh HHGOPMAIMIO O MpHUMEpax) MPAKTUIECKOro
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEAHEBHOM XM3HM A OOecredyeHus
0e30IacHOCTH MpH OOpalleHud ¢ NpudOpaMHU M TEXHUYECKUMH YCTpOICTBamu,
COXpaHEHMsI 370pOBbsi M COONIOAECHHUS HOPM 3KOJOTMYECKOrO TIOBEJECHUS B
OKpYXarolleu cpee;

OCYILECTBIISAITh MOUCK HH(pOpManuu (¢uzndeckoro conaepxkanus B HWHTepHere,
CaMOCTOATENIBHO (OPMYJIHUPYsl IOMCKOBBIM 3aIpoc, HAXOAUTh IIyTH OIpeaeIeHUs
JIOCTOBEPHOCTH TIOJTy4Ye€HHOH HHGOpMAIlMM Ha OCHOBE MMEIOIIMXCS 3HAaHUW U
JIOTIOJIHUTEIIbHBIX UCTOYHHUKOB;

UCIOJIb30BaTh MPU BHIMOJIHEHUH y4eOHBIX 3aJJaHUH HAayYHO--TIOMYJISIPHYIO JIUTEpaTypy
(u3NYECKOTO COJEp)KaHUs, CIpPAaBOYHbIE MaTepuaibl, pecypcel cetu HHTepHer,
BJIaJIeTh MpUEMaMU KOHCHEKTHUPOBAHMS TEKCTa, NpeoOpa3oBaHusl HMHGPOpMALMU M3
OJIHOY 3HAKOBOHM CUCTEMBI B IPYT'YIO;

co3/1aBaTh COOCTBEHHbIE MMCHbMEHHBIE M YCTHBIE COOOIIEHUSI Ha OCHOBE MH(pOpMaIuu
U3 HECKOJIbKUX HMCTOYHHKOB (PM3MUECKOTO COACp)KaHUs, MyOJIMYHO MpPEICTaBIsATh
pe3ynbTaThl MPOEKTHOW WIM UCCIEA0BATEIBCKON AEATEIBbHOCTH, IIPU 3TOM I'PAMOTHO
UCTOJIb30BaTh M3Y4YEHHBIH MOHATUIHBIN ammapar H3ydyaeMmMoro pasjena (U3MKH U
COIIPOBOKIATh BBICTYIUIGHHE NpE3CeHTalMeld ¢ Y4€ToM OCOOEHHOCTEeH ayauTopuu
CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHUE
7 KIIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne HaunmeHoBaHMe pa3/iesioB U TeM (uudposbie)
Konrpoabubie | IIpakTHyeckue
n/n NporpamMMel Bcero o0pa3oBaTe/bHbIC
padoTbI padoThI
pecypchbl
Pa3nen 1. ®usuka u eé posib B IO3HAHUHU OKPY:KAKOIIEr0 MUPa
bubmuorexa [IOK
1.1 o - 2 0 0
VDI ~ HAYKA O TIPHPOA® https://m.edsoo.ru/7f416194
bu6nmmoreka [IOK
1.2 ) 2 1
HSHHCCICHE BEMIHHA 0 https:/m.edsoo.ru/7f416194
bubmuorexa [IOK
1.3 E i 2 1 1
CTECTBEHHOHAYYHBIH METOJI ITO3HAHUS hitps:/m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pa3nen 2. [lepBoHayaibHble CBEI€HHS O CTPOEHUH BelleCTBA
bubmuorexa [IOK
2.1 C 1 0 0
TPOCHHE BEMecTRa https://m.edsoo.ru/7f416194
)9 JIBr>xeHue U B3aUMOJICHCTBHE YaCTHII ) 0 | bu6mmoreka [IOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bubmuorexa [IOK
2. Ar 2 1
3 PETATHHE COCTORHIA pettectsa 0 https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:keHne U B3auMojieiicTBHE TeJl
b K
3.1 MexaHn4ecKkoe JBHKCHUE 3 1 0 nomorexa IO

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




10 W 4 ! bubmuorexa [IOK
' HEPLILL, Macca, IDIOTHOCTS https://m.edsoo.ru/7416194
bubmuorexa [JOK
3.3 Cuia. B 14 2
g, BHART Cit https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea 4. laBinenne TBEPABIX TeJl, :KUAKOCTEH U Ia30B
41 [asnenue. [lepenaya naBneHus: TBEpAbIMU 3 0 bubmuorexa [IOK
' TeJIaMH, KUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bu6nmoreka [IOK
4.2 Jlannenie XuAKoCTH > 0 https://m.edsoo.ru/7f416194
bubmuorexa [IOK
4.3 ATMOC(epHOE aBieHHe 6 0 https://m.edsoo.ru/7f416194
44 JlelicTBUE KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubmuorexa [IOK
' B HHUX TEJO https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Paznen 5. Padora u MOIIHOCTH. JHEPrust
bu6mmoreka [IOK
.1 P 1
> a6oTa u MOIIHOCTS 3 https://m.edsoo.ru/7f416194
bubmuorexa [IOK
2 IT 1
> POCTHE MEXBHHIMH > https://m.edsoo.ru/7f416194
bu6nmmoreka [IOK
. M 4 1
>3 CHAHITICCRAT SHEPTI https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 ITIPOTPAMME 68 12




8 KUIACC

KonuuecTBo yacoB JJIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/m Konrtpoabnsie | IIpakTunyeckue
NMPOrpamMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Pa3gea 1. TenjioBblie siBJIeHUSA
1.1 CrtpoeHnue u cBOICTBa BELIECTBA 7 1 0 bubmmorexa TOK
' P B https://m.edsoo.ru/7f4181ce
bu6mmoreka LIOK
1.2 T 21 1 5
CIVIOBLIC HPOHECeht https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nea 2. DiiekTpu4eckue M MATHUTHBIC SIBJICHHSA
DnexTpuueckue 3apsaabl. 3apsLKEHHBIE Tela bu6nuorexa [LIOK
2.1 . 7 0 1
H UX B3aUMOJEHCTBUE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOsIHHBIN TEKTPUIECKUI TOK 20 1 7 hgpijl/(;;i:lii.m 764181 ce
but6mmoreka [IOK
23 M 6 1 1.5
ATHITHBIE ABIEHI https://m.edsoo.ru/7f418 1ce
bubmuorexa [JOK
24 C) 4 1 0
JICKTPOMATHHTHAA MHAYKIIA https://m.edsoo.ru/7f4181ce
Hroro o pazgeny 37
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 14.5




9 KUIACC

KonuuecTBo yacoB JJIeKTPOHHBIE
HaumeHnoBaHue pa3/iesioB U TeM uudpoBbie
Ne i/ P Konrpoabusie | IlpakTnueckue (mupp )
NMPOrpamMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3zgen 1. Mexann4deckue siBJIeHHUS
11 MexaHn4ecKoe JIBMKCHUE U CIIOCOOBI €T0 10 0 1 but6mmoreka [IOK
' OITUCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka LIOK
1.2 B 7 20 1 3
SanMoAeHeTBIe Tel https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3 10 0 3
AKOHBL Coxpancmtt https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 40
Pa3nen 2. Mexanuveckne KoJjie0aHus U BOJTHBI
bubmuoreka [JOK
2.1 M 0 7 0 3
CXAHIHCECKUE KOIEOAHIA https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
2.2 M .3 8 1 3
CRAMITCCIHE BOTHRL SBYK https://m.edsoo.ru/7f41ada6
Uroro no pazgeny 15
Paznen 3. DiieKkTpOMArHuTHOE MOJI€ M 3JIEKTPOMArHUTHbIE BOJIHbI
DJIEKTPOMArHuTHOE MOJe U bubmuotexa [JOK
3.1 6 1 2
3JIEKTPOMATrHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6

Pa3gen 4. CBeToBbIe IBJICeHUSA




bubmuorexa [JOK

4.1 3aKOHBI pacpOCTPAHECHUSI CBETA 6 2 https-//m.edsoo.ru/7f41ada6
bubmuoreka [JOK
4.2 JI (0] 6 3
HHSBLI OUTITICCKHE NPHOOPE! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 P o 3 2
ASTIOAEHHE DETOTO CBETA B CHEKIP https://m.edsoo.ru/7f41a4a6
Hroro no pasueny 15
Pasznen 5. KBanToBbIe IBJEHUA
51 i a aa 4 | but6mmoreka [IOK
. CIyCKaHHE U MOTJIOICHUE CBETa aTOMOM hitps://m.edsoo.ru/7f41 ada6
52 CTpoeHue aTOMHOIO siapa 6 1 bubmmorexa [IOK
' P P https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
. s 1
>3 AICPHHIE pearitan 7 https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17
Pa3znea 6. [loBTOpUTEIHLHO0-00001IAOINIT MOYJIb
6.1 [ToBTOpeHME M 0000IIIEHNE CONCPIKAHUS 9 ) but6mmoreka [IOK
' Kypca ¢u3uku 3a 7-9 xmacc https://m.edsoo.ru/7f41a4a6
Wroro no pazmeny 9
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27




YYEBHO-METOJNYECKOE OBECIEYEHUE OBPA3OBATEJBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J11 YYEHUKA

» ®uzuka: 7-i kinacc: 6a30BbIi ypoBeHb: yueOHUK, 7 ki1acc/ [lepsimkun .M., Banos A.11.,
AxtmmonepHoe obmectBo «M3naTenscTBO «IIpocBemenue

» dusuka: 8- kacc: 6a30BbIN ypoBeHb: yueOHHK, 8 kinacc/ [leperimkun . M., FBanos A.
W., Aknmnonepnoe obuiectBo «M3narensctBo «IIpocBemnienue»

» Gusuka, 9 xknacc/ [eppimkun A.B., I'yrauk E.M., O01iecTBO ¢ orpaHu4eHHON

OTBETCTBEHHOCTHIO «/[PODAY»; AxumonepHoe obmiectBo «M3marenbectBo «IIpocBenieHmey

METOAUYECKHUE MATEPUAJIBI U151 YAUTEJIA

®usuka. 7-9 knaccbl. TexHonornueckas KapTa U CUEHApUH YPOKOB Pa3BUBAIOIIETO
o0yuenus. ®I'OC

Honras, [Tonosa, CadpoHOB

JlocTkeHne TNIYHOCTHBIX PE3y/IbTaTOB ydaluMucs Ha ypokax ¢puzuku. GI'OC

Kynam Mapuna AHaToJibeBHA

HOUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU HUHTEPHET

https://resh.edu.ru
https://www.uchi.ru

https://www.yaklass.ru
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