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MHHOACHUTEJIbHAS 3AIINCKA

[Iporpamma 10 (¢u3MKEe Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJICHA HAa OCHOBE IOJOKEHUN U TpeOOBaHMI K pe3yjbTaTaM OCBOEHHS Ha
0a30BOM ypOBHE OCHOBHON 00pa3oBaTEIbHON MPOrpaMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxe ¢ yu€roM (penepanbHOI pabouell mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duzukay.

[IporpaMmMa 10 (uU3MKE Ha YpOBHE OCHOBHOIO O00IIEro oOpa3oBaHUs
COCTaBJICHa HAa OCHOBE TOJOKEHUN M TpeOOBaHMIA K pe3yjbTaTaM OCBOSHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeIbHON MPOrpamMMbl, MPEACTABICHHBIX B
OI'OC 00O, a Takxe ¢ yueroM (enepaibHON paboyeit mporpaMMbl BOCTIUTAHUS U
KOHIICTIIIUHU TIpenoAaBaHus yueOHoro npeamera «Dusukay.

CopepxaHue mnporpaMmbl 1O (U3MKe HampaBieHO Ha (HOPMUPOBAHME
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOMIMXCS W OpPraHU3AlMIO H3Y4YCHHS
¢bu3MKu Ha NEATeNbHOCTHOM OCHOBe. B mporpamme mo (usuke y4UTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanmsanuu TpeboBanmii ®I'OC OO0 k
TUTAHUPYEMBIM JINYHOCTHBIM M METANPEAMETHBIM pe3yabTaTaM O0yueHUs, a TAaKKe
MEXIPEIMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX YYE€OHBIX NPEIMETOB HAa YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHMUsI.

[IporpamMma no (u3mKe ycTaHaBIUBAET paclpeesieHne yueOHOro Marepuaa
1o rojaM o0yuyeHus (1o Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIEI0BATEIbHOCTD
U3Y4YEeHHS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs MPEAMETHOTO COJIEpKaHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEN 00YyJarOIINXCS.

[Iporpamma mo ¢Qusuke pa3zpaboTaHa ¢ LENbIO0 OKa3aHUS METOJUYECKOU
MIOMOIIIH YYUTENIO B CO3/IaHUU paboueii mporpamMmbl 0 y4eOHOMY TPEIMETY.

®u3zrka SBISAETCS CUCTEMOOOPA3YIOUIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
PEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHUEH, Onooruei, actpoHoMuei u puznyeckoi reorpadueii, BHOCUT
BKJIaJ, B €CTECTBEHHOHAYUHYIO KapTHHY MHpa, TPeAoCTaBseT Hamboyee sCHbIE
o0Opa3ibl MPUMEHEHUsI HAYYHOTr0 METO/a MO3HAHUs, TO €CTh CI0c0o0a MOTyUEeHHUS
JIOCTOBEPHBIX 3HAHUU O MUPE.

OpnHa U3 TIaBHBIX 3a7a4 (PU3MUECKOro OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa30oBaHUs COCTOUT B (POPMUPOBAHUHU €CTECTBEHHOHAYYHOM TPaMOTHOCTU H
UHTEpeca K HayKe y 00yJaronuxcs.

N3yyenne ¢Qusukum Ha 0a30BOM ypOBHE MPEAIONAracT OBJIAJCHHE
CIIEYIOMMMH KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOUIUMH ECTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHATH SIBJICHMUS,

e OILICHHWBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;



HHTCPHPETUPOBATH JaHHBIC U UCITIOJIb30BATh HAYYHBIC JOKA3aTCIILCTBA JJIA
IMOJIYYCHUA BBIBOOOB.

Henmn wu3yueHus QU3NKK HAa YpPOBHE OCHOBHOTI'O 0O0IIero oOpa3oBaHUS
olpenenieHbl B KOHIICTIIMM TpenoAaBaHus ydeOHoro mpenmera «Dusuka» B
oOpa3oBaTeibHBIX opraHuzauusx Poccuiickoit ®enepauuu, peanu3yroMUX
OCHOBHBIE 00111€00pa30BaTeIbHbIE IPOrPAMMBI.

Henwn n3ydenust Gpu3nuKu:

npuoOpeTeHre WHTepeca M CTPEMJICHUS OOydYarolmUXCi K HayYHOMY
WU3YyUYCHUIO TIPUPOAbI, PA3BUTHE WX MHTEIUIEKTYAJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI];

pPa3BUTHE NPEACTABICHUNA 0 HAYYHOM METOJIE IMO3HAHUS U (POPMHUPOBAHHUE
MCCJIEIOBATEIBCKOI0 OTHOLICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMupoBaHWEe HAYYHOIO MHUPOBO33PEHHMS KaK pe3yJibTaTa HW3y4YeHUS
OCHOB CTPOCHHS MaTepuu U (pyHIaMEHTAIbHBIX 3aKOHOB (DPU3HKU;
dbopMupoOBaHUE TPENCTABICHUNH O PO (DU3UKH ISl Pa3BUTHUS APYTHX
€CTECTBCHHBIX HAYK, TEXHUKH U TEXHOJIOTUA;

pa3BUTHE  TIPEACTABICHHMH O  BO3MOXHBIX  cdepax  Oynyuien
npo¢eCCHOHATBLHON JIeATeIbHOCTH, CBA3aHHOW ¢ (DM3UKOM, MOJATOTOBKA K
najapHeneMy 00y4eHHUIO B 3TOM HaIlPaBJICHUH.

JlocTikeHue 3TUX Uenedl mporpamMmbl MO (U3MKE HAa YPOBHE OCHOBHOTO
ob1iero oopazoBaHusl 00eCEUNBAETCS PEIICHUEM CIIEAYIOIUX 3aau:

NpuOOpEeTeHre 3HAHUKW O JUCKPETHOM CTPOEHUW  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, DJJCKTPUYCCKUX, MATHUTHBIX W KBAaHTOBBIX
SIBJICHUSX

nproOpeTeHNEe YMEHUW OIMUCHIBATh U OOBSCHATH (PU3UYECKHE SBICHHS C
UCIIOJIb30BAaHUEM TIOJTYUCHHBIX 3HAHUMH;

OCBOCHHE METOJIOB pEIIEHUS MPOCTEHINMMX pacYeTHBIX 3amad ¢
UCTIOIH30BAaHUEM buznyecKux MoJIeTIeH, TBOPYECKHUX U
PaKTHKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUN HAOII0IaTh IPUPOTHBIC SIBJICHUS W BHITIOIHATH OTBITHI,
nabopaTtopHbie pabOThI W AKCHEPUMEHTAJbHbIC HCCIEIOBAHUS C
UCTIOIh30BAaHUEM H3MEPUTEIHHBIX MPHUOOPOB;

OCBOEHHUE MPHUEMOB paboThl ¢ MHpOpMaIel PU3NIECKOro CONepIKaHus,
BKJIFOYAst UH()OPMAITHUIO O COBPEMEHHBIX JOCTIKEHUSX (PU3UKU, aHATIU3 U
KPUTHIECKOE OIICHUBaHNE HH(POPMAIIHH;

3HaKOMCTBO CO cpepaMu poecCHOHATBHON AeSITETFHOCTH, CBI3aHHBIMU
¢ (U3HKON, ¥ COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTIDKEHUAX (PU3UUECKON HAYKH.



OO011ee yncIo 4acoB, pEKOMEHIOBAHHBIX JIJIsl U3ydeHUs GU3UKH Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B Hejienwo), B 8 kiiacce — 68
gacoB (2 uaca B Hemento), B 9 kmacce — 102 waca (3 waca B HeAEIN).

[Ipennaraemsiii B mporpamMmMe mo ¢Gu3MKe MepeyeHb JTadopaTOPHBIX paboT U
OTIBITOB SIBJISIETCSI PEKOMEHIATEIIbHBIM, YUUTEIh JIETAeT BHIOOP MPH MPOBEACHUHU
7a00paTOpHBIX PabOT W OIBITOB C YYETOM HWHAMBUIYAJIBHBIX OCOOCHHOCTEH
o0yJaronuxcs, CIMCKa SKCIEPUMEHTAIBHBIX 3aJaHUM, MpeajiaraéMblX B paMKax
OCHOBHOT'0 TOCYZIapCTBEHHOTO DK3aMEHa 10 (hU3HKE.



COILEPKAHUE OBYYEHUA

7 KIIACC
Du3uKa U €€ posib B IO3HAHUM OKPY:KaOLIero Mupa.

®usuka — Hayka O mpupoze. SBneHus npuponpl. Ouznueckue SBICHUSA:
MEXaHNYECKHUE, TEIUIOBBIE, DJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckre BeNMUUHBL. M3mepeHue Quanyeckux BeluyuH. Duznyeckue
npubopsl. [Torpemnocts n3mMepennii MexayHapoaHasi cUCTeMa €IMHMII.

Kak ¢usuka u [pyrue ecTecTBEHHblE HayKd HW3Y4alOT MPUPOLY.
EcTtecTBeHHOHAy4YHBI METOJ] TMO3HAHWA: HAOINIOJIEHWE, TMOCTAHOBKA HAYYHOT'O
BOIPOCA, BBIJIB)KEHHUE THUINOTE3, SKCIIEPUMEHT IO MIPOBEPKE TUIOTE3, 0ObSICHEHUE
HabmomaeMoro apienus. Onucanue GU3NUecKuX SIBJICHUI C MTOMOIIBIO MoJIeei

Hemoncmpayuu.

1. MexaHM4YecKre, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC
SIBIICHHUSI.

2. ®usnueckue MpuOOPHI U MPOLEaypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
U(PPOBBIM TPUOOPOM.

Jlabopamopnuie padbomost u onvimeol.

1. OmnpeneneHue EHbI JIeTCHUs KaIbl H3MEPUTEIBLHOT0 Mpubdopa.

2. M3MepeHue pacCTOSHUMN.

3. M3mepenne o0bEMa XKHUIKOCTH U TBEPAOTO TETA.

4. OnpeneneHue pa3MepoOB MAJIBIX TEIL.

5. W3mepenue temiieparypbl NpH NOMOIIHM >KHIKOCTHOTO TEPMOMETpA H
JlaT4YNKaA TEMIIEPATYPHI.

6. IIpoBenenue mccienoBaHus MO MPOBEPKE THIIOTE3BI: JAIBHOCTH MOJETA
HIapyKa, MyIEHHOIO0 TOPU30HTAIILHO, TeM OoJibllle, YeM OoJibllle BhICOTA
yCKa.

IlepBoHayaIbLHBIE CBEICHUS O CTPOCHUH BelIeCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJIbl, HMX pa3Mmepbl. OIBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEUIECTBA.

JIBxenne dactul BemlectBa. CBS3b CKOPOCTH JBWKEHUS YaCTHUI[ C
Temreparypoil. bpoyHoBckoe nBmwkenue, nuddysus. BzammonencTBre yacTuil
BEIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOEHUE Ia30B, KUJIKOCTEN M TBEPIBIX
(KpucTayuMueckux) Ted. B3auMocBsi3b MEXKIy CBOWCTBAMHU BEIIECTB B Pa3HBIX
arperaTHpIX COCTOSIHMSIX M MX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJBI.

Hemoncmpayuu.

1. HaGmronenune OpoyHOBCKOTO JIBHIKECHHUS.

2. Habmonenue nuddysun.



3. HaOmonenue ~ siBneHud,  OOBSACHAIOMIMXCA  MPUTSIKEHUEM  WIH
OTTAJIKMBAHUEM YaCTUIl BEIIECTBA.

Jlabopamopnwie padbomosl u onvimol.

1. OueHka JuamMeTpa aroMa METOAOM psAOB (C  HCIOJIb30BAaHUEM

dotorpaduii).

2. OnpIThI O HAOTIOAEHHIO TETIJIOBOI'O PACIIMPEHUSI Fa30B.

3. OnbITHI 1O OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHHUS.

JBU:KeHMEe U B3aMMOJeiiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPH HEPAaBHOMEPHOM JABWKEHHUH. Pacuer mytu u
BPEMEHU JIBUKECHUS.
SBnenne wHepuuu. 3aKOH WHEpUMH. B3amMoleicTBuME Tel Kak NpUYMHA
U3MEHEHUS CKOPOCTH [BM)KEHUs Tel. Macca Kak Mepa HHEPTHOCTH TeJa.
[ImoTHOCTE BemiecTBa. CBSI3b IUIOTHOCTA C KOJWYECTBOM MOJIEKYJ B E€IUHUIIE
o0beMa BEIECTBA.
Cwita Kak xapakTepuCTHKa B3auMoAeUCTBHs Tell. Cuila ynpyrocTd M 3aKOH
I'yka. 3mepenne cuiibl ¢ MOMOIIBID AUHAMOMETpA. SIBICHHE TSATOTEHUS U CUJa
TsokecTd. Cria TSHKECTH Ha Apyrux maHerax. Bec Temna. HeBecomocts. Crioxxenune
CWJI, HAPABJIEHHBIX IO OJHOM IpsiMoM. PaBHoxencTByromas cuin. Cuna TpeHUs.
TpeHue CKOIbKEHHS U TPEHUE NOKOSA. TpeHne B IPUPOE U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHne MexaHMUECKOT O ABMKEHUS Tela.
2. H3mepeHne CKOPOCTH NPAMOIMHENHOTO JBHKECHMUS.
3. HaGnronenue siBiIeHUs HHEPLIUH.
4. HabmroneHue n3aMeHeHus: CKOPOCTHU MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE MacC 0 B3aUMOJEUCTBUIO TEN.
6. Clio)KeHue CWII, HallpaBJIEHHBIX IO OJHON MPSMOH.
Jlabopamopnwie padbomoul u onvimol.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBIKEHMS (LIapHKa B KUIAKOCTH,
MO/JIEIH IIEKTPUYECKOTO aBTOMOOUIIS U TaK Jiajee).

2. OmpezeneHne CpelHEd CKOPOCTH CKOJNBXKEHHsS Opycka WM IIapuKa o
HAKJIOHHOM TIJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TENA.

4. OTBITHI, JAEMOHCTPHUPYIOIIAE 3aBUCUMOCThH pacTsbKeHus (medopmarun)
IPYXUHBI OT TPUII0KEHHOW CHJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEN.

JdaBjieHne TBEPABIX TeJl, KUAKOCTEH U ra3o0B.



Hanenune. CriocoObl yMEHbIIICHUSI U YBEIUUEHUS JaBiieHus. J(aBieHue rasa.
3aBUCUMOCTh JaBJEHUS ra3za OT oObema, Temmeparypbl. l[lepegaua maBneHus
TBEPJbIMU TEJIaMH, KUAKOCTAMH W razamu. 3akoH llackans. [IHeBmatruueckue
MalllMHbI. 3aBUCUMOCTh JABJICHUSI KUJKOCTH OT riayOuHbl. ['mapocratnueckuit
napasiokc. Coodiaromuecs cocynbl. ['napaBinueckue MEXaHU3MBI.

Atmocdepa 3emnn u armocepHoe aamieHue. [IpuuuHbBI CylecTBOBaHMUS
BO3aymHON 000mouku 3emnu. OmbiT Toppuuennu. M3mepenue arMochepHOTo
JaBJEHUS. 3aBUCUMOCTb aTMOC(EPHOro JAABJICHHS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 u3MepeHus: aTMOcEepHOro 1aBJICHHUS.

JlelicTBrE )KUAKOCTU M ra3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuaromas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. Bo3nyxormiaBaHue.

Jlemoncmpayuu.
3aBUCHMOCTb JAABJIEHUS ra3a OT TEMIEPATYPHI.

Ilepenaua naBieHUs )KUJIKOCTBIO M Ta30M.

Coobmatomuecs cocyibl.

I'mppaBnuueckunii nmpecc.

[IposiBnenue nercTBust aTMOCHEPHOTO JaBICHUS.

3aBUCUMOCTH BBITAJIKHBAIOUIEH CHIIBI OT 00BhEMA MOTPYKEHHON YaCTH Tela

Y TUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIBI BECY BHITECHEHHOW KUIKOCTH.

8. YCJOBHE IUIaBaHUA TEJ: IUIaBAaHUE WIIN MTOTPYKEHUE TEI B 3aBUCUMOCTH OT
COOTHOLIEHHUS TNIOTHOCTEN TeJa U KUIKOCTH.

Jlabopamopnsie padbomost u onvimet.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOrPYKEHHOM B

A T o
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J)KMJIKOCTh YaCTH TEa.

2. OmnpeneneHue BBITAIKUBAIOIIEH  CHJIbI, JCHCTBYIOIIEM Ha  TeIo,
MOTPYKEHHOE B )KUIAKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAIIKUBAIOIIEH CHUIIbL, IEMCTBYIOIIECH HA TEJIO
B ’KMIKOCTH, OT MaccChl Teja.

4. OmnbIThI, JEMOHCTPUPYIONIME 3aBUCUMOCTH BBITAJKUBAIOIIEH  CHIIBI,
JENCTBYIONIEH Ha TEJIO B )KUJIKOCTH, OT 00bEMA MOrPYyKEHHOM B )KUJIKOCTh
YaCTH T€Ja U OT INIOTHOCTH KUJIKOCTH.

5. KoHcrpyupoBanue apeomerpa WM  KOHCTPYMPOBAHUE  JIOAKH H
OIpeaeIIeHUE €€ rPy30M0AbEMHOCTH.

PaGora 1 MOIITHOCTH. JHEPrus.
MexaHnuueckas pabota. MOIITHOCTS.
IIpocTeic MexaHHU3MBI: pbIUar, OJOK, HAKJIOHHAS IUIOCKOCTh. IIpaBumio
paBHOBecus pbryara. [I[pumeHeHme npaBuia paBHOBECHS phiuara K 0J10Ky. «30710TO€



npaBuiio» Mexanuku. Kosdunuent nonesnoro aeicteus (nanee — KI11) npocTthix
MexaHu3MOB. [IpocTbie MexaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTnueckas W TOTEHUUANbHAS JHEPTHUS.
[IpeBpaiienre 0THOrO BHJ1a MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPaHEHUs
SHEPrUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepbl mpOCTHIX MEXAHU3MOB.

Jlabopamopnsie padbomost u onvimel.

1. Omnpenenenue pabOThl CUIIBI TPEHUS TIPU PABHOMEPHOM JIBIXKCHHUH TeJla 10

TOPU3OHTAIBHOM ITOBEPXHOCTH.

2. HccnenoBanue yciiOBUM PaBHOBECHS pblyara.

3. U3mepenue KII/] HaKIOHHOM MJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs] MEXAHUYECKOW SHEPIUH.

8 KNIACC

TennoBblie ABJICHUS.

OCHOBHbBIE TIOJIOKEHHSI MOJEKYJISIPHO-KMHETUYECKOW TEOpPUU CTPOEHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITEI, MOATBEPKIAKOLINE
OCHOBHBI€ MOJIOKEHUSI MOJIEKYJISIPHOKMHETUYECKOU TEOPUH.

Monenu TBEPIOro, >KHIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannmmueckue u amopdunie Tema. OObSICHEHHE CBOWCTB Ta30B, KUIKOCTEH U
TBEPABIX TEI HA OCHOBE TIOJOXKECHUNM MOJIEKYIAPHO-KUHETUUYECKOU TEOPUHU.
CmaunBaHu€ U KanWUISIPHBIE siBJIeHUs. Tem1oBoe pacliupeHue U CKaTHe.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBbIO TEIJIOBOI'O JIBHXKEHUS
gactur. BuyTtpenuss osueprus. CrnocoObl W3MEHEHUS BHYTPEHHEH JHEPTUU:
TerIonepeaaya u coBepiieHune padbotsl. Bujsl Terionepenayun: TEMIOMPOBOIHOCTb,
KOHBEKIIHUs, U3JIyYEHHUE.

KonmdectBo TemnoTsl. YaenbHas TEIUIOEMKOCTH BelIecTBa. TemiooOMeH u
TEIUIOBOEC paBHOBECHE. YpaBHEGHHE TeIIOBOro Oamanca. [lmaBmenue wu
OTBEpJICBAHUE KPUCTALUIMYECKUX BELIECTB. YJ€IbHAs TEIUIOTA ILJIABJICHUSA.
[TapooOpazoBanue u konaencamus. Mcnapenwe. Kunenuwe. YnpenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHHUS OT aTMOC(HEpPHOTO
JIaBJICHUSL.

BnaxnocTs BO31yXa.

DHeprus TOIJIMBA. Y IeJIbHAS TEIUIOTa CTOPaHUSL.

[Tpunmuner pabotel TemnoBbix napurareneit KIIJ[ temmoBoro nBuraresns.
TeroBble IBUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIIBI.

3aKOH COXpaHEHUS U IPEBPAILCHUS YSHEPTUHU B TEIUIOBBIX MPOIIECCAX.

Jemoncmpauyuu.

1. Habmionenne OpOyHOBCKOTO JTBUKEHHUS.
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10.
11.
12.
13.

Habmonenune nuddysuu.

Habmronenne ssBieHnii cMauMBaHUsl M KaMWIISPHBIX SIBJICHUH.
Habmronenne TermioBoro pacmmpeHus Tel.

N3MeHenne naBieHus rasa Mmpu U3MEHEHHM OObEMa W HAarpeBaHUM WU
OXJIAXKJICHHU.

[IpaBuna usmMepeHus: TemMiepaTyphl.

Bunbl Teronepenayn.

OxunaxxaeHue npu COBEPIIEHUH padoThI.

Harpesanue npu coBepiiieHuu pabOThl BHEIIHUMU CUJIAMHU.
CpaBHEeHUE TETUIOEMKOCTEN pa3IMUHBIX BEIIECTB.
HaOmronenne kuneHus.

Habmronenune nocTostHCTBa TeMIepaTyphl IPH TUIABICHUU.
Moaenu TeIIOBBIX ABUTATEIEH.

Jlabopamopnsie padbomosl u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMBITHI IO OOHAPYKEHUIO TEUCTBUSI CHIT MOJICKYJIIPHOTO TIPUTSHKCHUS.
OnbITHI O BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WU caxapa.
OnpIThl MO HAOJIOJACHUIO TEIJIOBOI'O PACHIMPEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

Onpenenenue qaBieHUs BO3/lyXa B OaJJIOHE HIIPUILA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH [JaBJIEHUS BO3JyXa OT €ro
00bEMa M HArpEeBaHUS WIIH OXJIAXKICHHS.

[IpoBepka runoTe3bl JUHEHHOW 3aBUCUMOCTH JJTMHBI CTOJIOWKA JKUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHHs BHYTPEHHEH OSHEpPruu Tella B pe3ysibTaTe
TerIonepeaay U padboThl BHEITHUX CHJI.

UccnenoBanre sBIEHUA TEMIOOOMEHAa MMPU CMEIIMBAHUU XOJIOJHON U
ropsiuey BOJBI.

Onpenenenue  KOJWYECTBA  TEIUIOTHI, IIOJIYYEHHOIO  BOJOW  MpH
TEIJI000MEHE C HArPEThIM METAUTUYECKUM LIHJIUHIPOM.

Ornpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

UccnenoBanne npornecca UCIapeHusl.

Onpenenenrne OTHOCUTENBLHOM BIQKHOCTH BO31yXa.

OnpeneneHue yaeabHOW TEIUIOTHI MIABICHUS JIbA.

DJIeKTpUYecKre 1 MArHUTHbIE SIBJICHHS.
Onektpuzauus Ten. JIBa poma 3JIEKTpUYECKHMX 3apsaoB. B3aumoneiicTBue
3apsokeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTH  CHIJIBI  B3aUMOJICHCTBUS

3apsOKEHHBIX TEJT OT BETUYMHBI 3apsIIOB U PACCTOSIHUSI MEXKTY TEJIaMH).
Onektpuueckoe mnojie. Hanpspk€HHOCTh aiekTpudeckoro mnois. [lpuxuun
CYNEPHO3ULIUU IIEKTPUUECKUX TTOJICH (Ha KaYeCTBEHHOM YpPOBHE).



Hocutenu snekTpuyeckux 3apsiaoB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOBOOHMKM W  JUPJEKTPUKU. 3aKOH  COXpPaHEHUS
3JIEKTPUYECKOT O 3apsa.

OJIEKTPUYECKAA TOK. YCIOBHS CYIIECTBOBAHHS DJIEKTPUYECKOIO TOKA.
Uctounuku mnoctossHHOro TOKa. JIEMCTBUS DJIEKTPUYECKOrO0 TOKa (TEIIoBOE,
XUMUYECKOE, MATHUTHOE). DINEKTPUUYECKUI TOK B KUJKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuina  Toka.  DJEKTPUUYECKOE  HAIpsKEHHE.
ComnpoTuBneHne NPOBOJHUKA. Y IEIBHOE CONPOTHBIEHUE BellecTBa. 3akoH Oma
JU1s ydacTka uend. [locnenoBaTenbHo€E U apauieIbHOE COEAMHEHNE IPOBOIHUKOB.

PaGora u MOMmMHOCTH dJIEKTpUYECKOTO0 TOKa. 3akoH Jlxoyms—JleHna.
DneKTpUYecKre IeNu U MOTPEOUTETN dIEKTPUIECKOi sHeprun B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE MarHUThl. B3anMoelicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nojie. MarautHoe mnosie 3eMJIM M €ro 3HauyeHWe i KM3HU Ha 3eme. OmnbIT
Opcrena. MarHuTHOE MOJI€ JIEKTPUUYECKOro ToKa. [IpruMeHenne 31eKTpoMarauToB
B TEXHUKE. J[eMICTBUE MAarHUTHOT O MOJI HA TPOBOJHUK C TOKOM. DJIEKTPOBUTATEIb
MOCTOSIHHOTO ~ TOKa. VICnoJib30BaHHWE DJEKTPOABHUrarelied B  TEXHHYECKHX
YCTPOMCTBAaX U Ha TPAHCIIOPTE.

OmneiTer @apanes. SBneHne snekTpoMarHuTHOW MHAYKUUU. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. CrniocoOb1 MTOJTyYEHHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTAHIIMK Ha BO30OHOBISIEMbIX HCTOUHHUKAX SHEPTHUH.

Jemoncmpayuu.

DIIeKTpHU3aLHs TEN.
JIBa pojia 3JIEKTPUUYECKUX 3aps 0B U B3aUMOJCUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEMCTBUE JIEKTPOCKOIIA.
DIIEKTpOCTaTUYECKAs UHAYKIUSI.
3aKOH COXpaHEHUS INEKTPUUECKUX 3apsIOB.
[IpoBOIHUKY U JUATEKTPUKH.
MopennpoBaHue CUIOBBIX JTUHUM 3JIEKTPHUUECKOTO MOJIS.
HcTounnky mOCTOSHHOTO TOKA.
JIefCcTBUSA DIEKTPUIECKOTO TOKA.
. DNEKTPUYECKUMN TOK B JKUJIKOCTH.
. ['a30BbIN pazps.
. I3mepenune cuibl TOKa aMIePMETPOM.
. I3mepenune 3JIeKTpUYECKOro HapsKeHUsT BOJIbTMETPOM.
. Peocrar u mara3zuH conpoTUBIICHUIA.
. BzaumogencTBre NOCTOSSHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOKHOCTH pa3/IeJICHUS IMOJOCOB MarHuTa.
. MonennpoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MATHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OmnbIT Dpcrena.

MarauTHoe 1oJje Toka. DJIEKTPOMarHur.

JlelicTBME€ MarHUTHOIO T10JI HA MPOBOJHHUK C TOKOM.

DIIEKTPOABUIATENb MTOCTOSHHOTO TOKA.

HccnenoBaHue sIBICHUS 3JIEKTPOMArHUTHON MHYKIUU.

Onbitel apapes.

3aBUCUMOCTh HAIpaBJICHUS HWHIYKIIMOHHOTO TOKAa OT YCJIOBUM €ro
BO3HHUKHOBEHHS.

DIIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnsie padbomosl u onvimot.

1.

AN

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel MO HAOJMIONEHHWIO DJIEKTPU3AIMU Tel HHAYKIUMEH W TpHu
CONPUKOCHOBEHHH.

UccnenoBanre AEHCTBUSL 3JIEKTPUUYECKOTO TMOJSI HA TMPOBOJAHUKU H
JTUDJIEKTPUKH.

Coopka 1 nmpoBepka padOThI AIEKTPUUECKON IIEMH MOCTOSIHHOI'O TOKA.
N3Mepenue u peryiupoBaHie CUIbI TOKA.

N3mepenune u peryinnupoBaHue HaNpPsKEHU.

UccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4YE€pPE3 PE3UCTOpP, OT
CONPOTUBJICHUSI PE3UCTOPA U HAMIPSHKEHUSI Ha PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOIIHE 3aBUCUMOCTD AIEKTPUYECKOTO
COMPOTHUBJICHUSI TPOBOAHMKA OT €ro JUIMHBI, IUIOMIAJM MONEPEYHOro
CEUYEeHUs U MaTepHana.

[IpoBepka mnpaBwiia CIOXKEHUS HANPSHKEHUM MpU  MOCIEN0BATEIIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia sl CWIbI TOKa MPHU MapaUIEIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI IEKTPUISCKOTO TOKA, UAYIIIETO Yepe3 PEe3UCTOP.
OmnpeneneHue MOIIHOCTH  DJIGKTPUYECKOTO TOKa, BBIACIIEMOM Ha
pe3ucrope.

UccnenoBanrie 3aBUCMMOCTH CWJIbI TOKA, UAYIIETO Yepe3 JaMIIOYKY, OT
HaIIPSKEHUSI Ha HEH.

Onpenenenue KIIJ[ narpeBarens.

WccnenoBanrie MAarHUTHOTO B3aUMOICUCTBUS TOCTOSIHHBIX MArHUTOB.
N3ydeHrie MarHuTHOT O MOJISI HOCTOSTHHBIX MarHUTOB MPU UX O0bETUHEHUN
U pa3JIeJICHUU.

UccnenoBanue nedcTBUS 3IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThl, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aUMOJCHCTBUS
KaTYIIKX C TOKOM M MarHUTA OT CHJIbI TOKA U HAIPABJIEHUS TOKA B KaTYIIIKE.
N3yuenne nercTBUS MarHUTHOTO TOJIsI HA TPOBOJITHUK C TOKOM.



19. KoHCcTpyHpoBaHue u u3ydeHue padoThl AJEKTPOABUTATENS.
20. 3mepenue KII/] anekTpoiBUraTeIbHOM yCTaHOBKHU.
21. OnBITBI IO HUCCIEAOBAHUIO SBJIEHUS JIIEKTPOMArHUTHOM WHIYKIUU:
VCCIICIOBAHNE W3MEHEHWW 3HAYEHHS W HANpPABJICHHUS HHAYKIIMOHHOIO
TOKaA.
9 KIIACC

MexannuyecKkue siBJICHUSA.

Mexanuyeckoe JBWXKEeHHE. MarepuanbHas Touka. CucremMa oTcuéra.
OTHOCUTENBHOCTh MEXaHMYECKOIo JBIKEHUS. PaBHOMEpHOE NpsSMOJIMHEHHOE
nBMKeHne. HepaBHOMepHOE NpsiIMOJIMHENHOE ABWKEHUE. CpeHsass U MTHOBEHHAs
CKOpOCTb TeJa IpH HEPABHOMEPHOM JBHKCHHH.

VYckopenne. PaBHOyckopeHHOE mpsiMoiiMHENHOE JBHKeHue. (CBoOoaHOE
nagenne. OneITe! [ amnies.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. Ilepuon u dacrtora oOpaiieHus.
JIuneliHas U yrioBasi CKOpocTU. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

IlepBbiii 3ak0H HproToHa. Bropoii 3akon Herotona. Tpernit 3akon HeroToHa.
[IpuHIMII CyNIEpHO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHusi: cuiia TPEHUS CKOJIbXEHUSI, ChJla
TPEHHUS TTOKOsI, APYTHE€ BUIbI TPEHUS.

Cuna TSDKECTH W 3aKOH BCEMHUPHOTO TATOTEHHUSA. YCKOPEHHE CBOOOIHOTO
nafgeHus. JBwxenue miuaner Bokpyr Comnua. IlepBas kocmuyeckass CKOPOCTb.
HesecoMocTts 1 neperpysku.

PaBHOBecue maTtepuanbHON TOUKU. AOCONIOTHO TBEpAoe Teno. PaBHOBecue
TBEPAOrO TENa € 3aKPEIUIEHHOM OChIO BpauieHus. MoMeHT cuibl. L{eHTp TsikecTn.

Nmnynec Tena. M3menenne mMnyinbca. Mnynbe cuiibl. 3aKOH COXPaHEHUs
UMITyJIbCa. PEakTUBHOE IBUKEHUE.

MexaHnndeckas paboTra W MOIIHOCTB. PaboTa CMII TSIKECTH, YNPYTOCTH,
TpeHus. CBs3b 3Hepruu U padoThl. [loTeHIIManbHas SHEprus Tena, MOJHATOrO Hall
MOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas sHeprus cxxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHHSI MEXaHUYECKOU
DHEPIUU.

Hemoncmpauuu.

1. HaGnrogeHune mMexaHW4YeCKOro JBUXKEHUSI Tejla OTHOCUTEIBHO Pa3HbIX Tell

OoTCcU€Ta.
2. CpaBHeHHME MyTe€l W TPACKTOPHUI JBWKEHUS OJHOTO U TOrO K€ Teja
OTHOCHUTEINIBHO Pa3HbIX TEJl OTCYETA.
N3mepenune ckopoCTH U YCKOPEHUS NPSIMOJIUHENHOTO IBUKECHHUSL.
4. HccnepoBaHue NpU3HAKOB PABHOYCKOPEHHOI'O JBUKEHUS.
HaGmronenue nBkeHus Tea mo OKpy>KHOCTH.



8.
9.

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

Habmronenne MmexaHndeckux siBJICHUN, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexkay» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIBHO
KaOuHeTa HU3UKH.

3aBUCHMOCTh YCKOPEHMS Tela OT MAacChl Tena W JEUCTBYIOIIEW HAa HETO
CHJIBL.

HaGntonenune paBeHcTBa CHIT TIPU B3aUMOJIEUCTBUH TETI.

N3meneHne Beca Tena npu yCKOPEHHOM JIBUKEHUH.

[Tepenaua uMmynbca npu B3aMMOAEHCTBUN TEIL.

[IpeobpazoBanus IHEPTUM MPU B3aUMOJICUCTBUU TEI.

CoxpaHeHre UMIyJIbca NPU HEYNIPYTOM B3aUMOIEHCTBUM.

CoxpaHeHne UMITYJIbCa TpU a0COIFOTHO YIPYTOM B3aUMOICHCTBUY.
Habmronenne peakTHBHOTO ABUYKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUU IPU CBOOOTHOM MaJICHUU.
CoxpaHeHre MEXaHUYECKOW SHEPTUU NPU IBUXKEHUU TeJa MO ACHCTBUEM
PY>KUHBL.

Jlabopamopnsie padbomost u onvimel.

1.

10.

11.

KoncTtpynpoBaHne TpakTa Mg pa3roHa W JajJbHEWILIEr0 paBHOMEPHOTO
JBIKCHUS IIAPUKA WU TEIEKKH.

Onpenenenue cpeaHedl CKOPOCTH CKOJIBKEHHUS OpycKa WM JIBUKECHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrmnpeneneHue yCKOpEHHsl Teja IMPU PaBHOYCKOPEHHOM JBHKEHHH 10
HaKJIOHHOM IJTIOCKOCTH.

UccnenoBanrie 3aBUCMMOCTH MYTH OT BPEMEHHU MNPH PaBHOYCKOPEHHOM
JBIDKEHUH 0€3 HayaIbHON CKOPOCTH.

[IpoBepka ruIoOTE3bl: €CIM NpPU PABHOYCKOPEHHOM JIBIDKEHHH 0e3
HAYaJIbHOM CKOPOCTHM IYTH OTHOCSTCS KakK pPsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MIPOMEXKYTKU BPEMEHH OJIMHAKOBBI.

UccnenoBanrie 3aBUCUMOCTH CUJIBI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHHUS.

Onpenencane kodphUIEeHTa TPESHUSA CKOJIBKCHHS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenre pabOThI CUIIBI TPEHUSI P PABHOMEPHOM JIBMXKEHHUH TeJa MO
TOPU30HTAIBHON TOBEPXHOCTH.

Ompenenenne pabOTHI CHJIBI  YIOPYrOCTH TIPW  TOABEME Tpy3a C
UCIIO0JIb30BAaHUEM HETIOJBHKHOTO U TTOJIBUAKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHUS YIHEPTHM.

MexaHnveckue KoJie0aHUsI ¥ BOJHBI.



KonebarensHoe nBmwkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHMI: TTepro,
4acToTa, aMIUIUTyAa. MareMaTU4ecKuil U NpyKUHHbIA MasATHUKU. [IpeBpamieHue
SHEPTUU TIPU KOJIEOATEIHHOM JIBH>KECHUU.

3aryxatonme — kosneOaHud.  BoiHyxkneHHole — KoieOaHus. — Pe3oHaHc.
Mexanuueckue BoJiHBL. (CBoicTBa MeXaHWYeCKuMX BOJH. [IpomonbHble W
IIOIIEpEYHbIC BOJIHBL. JlIMHAa BONHBI M CKOPOCTh €€ PaCHpOCTPAHECHUS.
Mexannyeckue BOJIHBI B TBEPJIOM TEIIE, CEUCMUYECKUE BOJIHBL.

3Byk. I'poMKOCTh 3Byka U BbicoTa TOoHA. OTpaxenue 3Byka. MHpa3Byk u
YIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenne kojeOaHuWii TEI ION AEUCTBUEM CHJIBI TSDKECTA W CHIIBI
YIPYTOCTH.

HabGntonenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaGntonenue BRIHY ) AE€HHBIX KOJI€OaHMI U pe30HAHCA.

Pacnpoctpanenuie npo0JibHBIX U MOMEPEYHBIX BOJH (HA MOJENN).

Habmronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnwie padbomosl u onvimot.

1. OmpeneneHre YacTOThl W Tepuojia KojieOaHWM MaTeMaTH4eCKOTo
MasITHUKA.

2. Ompezenenue 4acTOThl U IEpUOa KoieOaHUl MPY>KUHHOTO MasSTHHUKA.

3. UccnenoBanue 3aBUCUMOCTH TIEpHO/ia KOJIeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT JJWHbI HATH.

4. WccnenoBaHue 3aBUCMMOCTH TIEpHoO/Ia KojieOaHUN MPYKUHHOTO MasiTHUKA
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OT Macchl rpysa.

5. IIpoBepka HE3aBUCUMOCTH TepHO/Ia KOoieOaHWil rpy3a, MOABEIICHHOTO K

HUTH, OT MAcChl Ipy3a.
6. ONBITBI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh  MepHojia  KojebaHui
NPYKUHHOTO MAasATHUKA OT MaccChl rpy3a U )KECTKOCTHU MPY>KUHBI.
7. VI3aMepeHue ycKopeHus: CBOOOTHOTO TafCHUS.
JJIEKTPOMATHUTHOE T0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHUTHOE  MOJIe.  JJEKTpOMarHuTHble  BOJHBL.  (CBOMCTBa
ANEKTPOMArHuTHhIX BOdH. lllkana »neKkTpoMarHWTHBIX BOJH. Mcmosib3oBaHUe
AJEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSA3HU.

DJIeKTpOMaruuTHasa mnpupoaa cBera. CKoOpocTh cBeTa. BonHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.



Jlabopamopnwie padbomosl u onvimol.
1. W3ydyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBI0O MOOHIBHOTO
TenedoHa.
CBeTOBBIC SIBJICHHUS.

JlyueBas  Mmopmens  cBera.  Mcrounumkm — cBera.  IlpsaAmosnHenHOe
pacnpocTtpaHenue cBera. 3atMenusi Connna u Jlynsl. Otpaxkenue cBera. [Lnockoe
3epKano. 3aKOH OTPaKE€HUS CBETA.

[Ipenomnenune cBera. 3akOH MpenomieHUs cBera. llomHoe BHYyTpeHHee
OTpaXeHHE cBeTa. lcrnonb30BaHME TIOJHOTO BHYTPEHHETO OTPAKEHHS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xox mydeit B mun3e. OnTudeckas cucrema goroariapara, MUKpPOCKOTa
u Teneckorna. ['1a3 kak ontuyeckas cucreMa. ban3opyKkocTs U JanbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel Hbtorona. Crnoxenue
CIIEKTPAJIbHBIX LBETOB. J(Mcniepcus ceera.

Jemoncmpayuu.

[IpsAMonuHEHOE pacIpOCTPaHEHNE CBETA.

Otpaxenue cBera.

[Tony4yenue n300paxxeHui B MIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.
[Ipenomnenue cpera.

Onruyeckuil CBETOBO/I.

Xop nydelt B coOuparolieu JuH3e.

XO0JI Iy4er B pacCEUBArOLIEH JIMH3E.

[Tomyyenue n300paxeHuii ¢ TOMOLIBIO JINH3.

[Tpunimn aeiictBus ¢oToamnmnapaTa, MUKpOCKONA U TEJIECKOIIA.
10. Mopens riasa.

11. Paznoxenue 0enoro cBera B CHEKTP.

12. [Tomy4yenue 0enoro cBeTa Npu CI0KEHUH CBETA PA3HBIX IIBETOB.

R U U o

Jlabopamopnwie padbomoul u onvimol.

1. HccrnenoBaHue 3aBUCUMOCTH YIJIa OTPa)XCHHsI CBETOBOIO Jiyya OT yrja
naJeHus.

2. W3yueHue xapaKTepUCTUK U300paKeHNUs MIPEAMETA B TUIOCKOM 3€pKalie.

3. HccnenoBaHue 3aBUCUMOCTH yIJIa MPEIOMIIEHHsI CBETOBOIO Jyya OT yria
Na/ICHUs] Ha TPaHUIIE «BO3IYX—CTEKIION.

4. TlomydyeHue n300paxeHH ¢ TOMOIIBIO COOMPAIOIIEH JIUH3HI.
Omnpenenenre (POKYCHOTO pacCTOSHHSI M ONTUYECKON CHIIbI cOOMparolen
JIVH3BIL.

6. ONBITHI MO Pa3JIOKEHUIO OEJIOro CBETa B CIEKTP.

7. OnbITBl IO BOCHPHATHIO LIBETA MPEAMETOB IPH UX HAOJIOJECHUM 4Yepes3
L[BETOBBIE (PUIILTPHI.



KBanTOBBIE fIBJIEHUS.

Omneitel Pe3epdopna u mimanerapHass mozenb atoma. Mojgens atoma bopa.
Hcnyckanue u nornomnieHue ceera aroMoM. KBanTel. JIuHeyaTeie CIIEKTPHI.

PannoaktuBHOCTh. Alnbda, O6eTa- U ramma-usinydeHus. CTpoeHHEe aTOMHOIO
aapa. HyxioHHas wmoxaens aroMmHoro sapa. HWsoronel.  PaamoakTtuBHbIE
npeBpauieHud. [lepuos momypacmajia aTOMHBIX SIIEP.

AnepHble peakiuu. 3aKOHBI COXPAHEHUs 3apsiiOBOTO M MAacCOBOIO YHUCEIL.
DHeprust CBsI3M aTOMHBIX sjaep. CBs3b Macchl M dHepruu. Peakiuu cuHTe3a u
nenenus saep. Uctounuku sHeprun CosHIa 1 3BE3.

Snepnas sHepreruka. JleMCTBUS pPagUOAKTHUBHBIX M3JIYYCHUW Ha KHBBIC
OpraHU3MBI.

Jlemoncmpayuu.

1. CHekTpbl U3IIyYEHHUs U MOTJIOLCHHUS.

2. CrHekTpsl pa3IMYHbIX I'a30B.

3. ChekTp BomOpoa.

4. HaOmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuérunka HOHU3UPYIOIINX U3TYUCHHI.

6. Peructpanus uzinydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnsie padbomost u onvimet.

1. HaOnrogeHue CIuIOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3JTYUEHUS.

2. HccnenoBaHue TpPEKOB: MU3MEPEHHE SHEPIHMU YACTULBI O TOPMO3HOMY

nytu (1o gororpadusim).

3. H3mepenue paaroakTUBHOro GoHa.

IHoBTOPUTE/IBLHO-0000 1AM MOAYJIb.

[ToBTOpUTETHEHO-00001IAIOMINKA MOTYJb MIPEAHA3HAYEH JJI1 CUCTEMAaTHU3aluu
¥ 00001IIeHUsT TPEIMETHOT'O COIEPKAHUS U OTBITa IEATETLHOCTH, MPUOOPETEHHOTO
IpU W3YYEHHH BCETrO Kypca (U3UKH, a TaKXke sl MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY JK3aMEHY 1o (pu3uke ajigs o0ydaromuxcsi, BHIOPaBIIUX 3TOT
yueOHBII npeamer.

[Ipyn n3yuyeHnn JaHHOTO MOAYJIS PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUBI
NeSATeTbHOCTH, HA OCHOBE KOTOPBIX 00€CTEUMBAETCS JOCTHKEHUE MPEIMETHBIX U
METanpeJMETHbIX  IJIAHUPYEMBbIX  pEe3yJIbTaToB  OOydeHUs, (QopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOCHHE HAyYHBIX METOAOB HCCIIEIOBAHUS
SBJICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (DU3MUECKue
SIBJICHUSI, TPUMEHSA TIIOJyYECHHbIC 3HAHUWS, peElarh 3aJadyd, B TOM YHCIE
KAUECTBEHHBIE U IKCIIEPUMEHTAJIbHBIC.

[IpyHIMNIMANBHO AEATEILHOCTHBIN XapaKTep JaHHOTO pa3jielia peaiu3yercs 3a
CY€T TOTO, YTO OOYJAFONINECS BBITIONHSIOT 3aJaHus, B KOTOPBIX UM MPEJIaraeTcs:



HAa OCHOBE TIIOJIYYCHHBIX 3HAHWU paclio3HaBaTh W HAYYHO OOBSICHATH
(bu3HYECKHE SIBJICHUS B OKPY>KAIOIIEH ITPUPOJIC U MOBCETHEBHOMN KU3HMU;

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBaHUS (PU3NUYECKUX SIBJICHUI, B TOM
YyuCJIe AJIsl HPOBEPKU THUIOTE3 U MOJTYYEHUSI TEOPETUUECKUX BHIBOOB;

OOBSCHATh HAyYHbIE OCHOBBI HauOOJiee BAXKHBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUM, HAIPUMEpP, MPAKTUYECKOTO MCIOJIb30BAHUS PA3TUYHBIX HCTOUYHHUKOB
SHEPIUM HAa OCHOBE 3aKOHA MPEBPAIICHUS M COXPAHEHUS BCEX M3BECTHBIX BHJIOB
SHEPTUH.

Kaxmas w3 TeM maHHOrO MOAYJS BKJIIOYAET OAKCIEPUMEHTAIBHOE
uccienoBande 0000Iammero xapakrepa. Moayib 3aBepIiaeTcsl MPOBEACHUEM
JTMATHOCTUYECKOM M OLIEHOYHOU paboThI 32 KypC OCHOBHOTO 00Iero 00pa3oBaHus.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yyenue ¢u3nku HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAMPABICHO

Ha JOCTM)KEHUE JIMYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynbTaTe uzydeHus: Gu3nKu Ha ypoBHE OCHOBHOI'O 00IIIero o0pa3oBaHuUs

y oOyuaronierocsi Oynyt copMupoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3YyIbTaThl B
YacTu:

1) maTpMOTHYECKOr0 BOCTIMTAHMS

- TIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(bU3UYECKON HAYKH;

- IICHHOCTHOE OTHOIIICHHE K JTOCTHKEHUSIM POCCUUCKUX YIEHBIX -(DU3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCTINTAHUSA:

- TOTOBHOCTb K aKTUBHOMY yYaCTHIO B 00CYXJIEHUU OOIIECTBEHHO 3HAUYNMBIX U
ATUYECKHUX MPOOJIEM, CBA3aHHBIX C MPAKTHYCCKUM MPUMEHEHUEM JTOCTHKECHUM
bu3HKY;

- OCO3HAHWE BAXHOCTH MOPAJIbHO-3TUYECKUX NPUHLUIOB B JIEITEIBHOCTH
Y4EHOTO0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA

- BOCTIPHUATHE ICTETHUYECKHX KAa4eCTB (PU3NYECKON HAyKU: €€ TapMOHUYHOTO
MMOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, JTJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

- OCO3HAHHWE IEHHOCTH (U3MYECKOM HAyKHW KaK MOIIHOTO HMHCTPYMEHTa
MMO3HAHUSI MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAKHEUIIECH COCTABIISIOLICH
KYJIbTYPHI;

- pa3BUTHE Hay4yHOH J10003HATEIBLHOCTH, MHTEpeca K HCCIeA0BaTEIbCKOM
JIEATENBHOCTH;

S5) ¢opmMupoBaHusT  KYJbTYpPbl  3A0POBbS M  3MOLMOHAJIBLHOIO
OJ1aromoJryums:

- OCO3HaHHME IIEHHOCTH Oe€30macHoro ooOpa3a KW3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TPaBWJI 0OE30MaCHOTO TOBEICHHS Ha
TPAHCIIOPTE, HA JOPOrax, C AIEKTPUUYECKUM M TEIJIOBBIM OO0OpPY/OBAHUEM B
JIOMAIIIHUX YCJIOBUSIX;

- chopMHUpPOBAHHOCTH HaBbIKA peIeKCUH, MPU3HAHKUE CBOCTO MpaBa Ha OIIUOKY
Y TAKOT'O K€ MpaBa y APYroro 4ejioBeKa;

6) Tpy10BOI0 BOCIIMTAHMS

- aKTMBHOE y4yacTHE B pEIICHUM NPaKTHUUYECKUX 3ajJad (B paMKax CEMbH,
o0pa3oBaTeNbHOM  OpraHu3alii, Tropoaa, Kpas) TEXHOJIOTUYECKOH W
COIMATILHOM HANPaBIEHHOCTH, TPEOYIOITUX B TOM YHCIe U (PU3HYECKUX 3HAHU;



e - HHTEpEC K MPAKTUUECKOMY M3Yy4YEHUIO Mpodeccuii, CBI3aHHbBIX C (U3UKOM;

e 7)3K0JOrH4eCKOro BOCIIMTAHUSA:

e - OpHUCHTAlUd Ha TPUMCEHEHHE (U3UYCCKMX 3HAHUU Ui pelleHus 3a1ad B
00JaCTU OKpY’KaIOUIEed Cpelbl, IUIAHUPOBAHUS TOCTYNKOB M OLEHKU HX
BO3MOJKHBIX TTOCJIEACTBUMN JIJIs1 OKPYKAIOILIEH CPEeIbl;

e - OCO3HaHHE TJI00AJTBLHOI'O0 XapakTepa AKOJOTMUECKHX MpoOJeM M MyTeH HX

pElICHHUS;

e 8) amanranum K U3MEHSIOUIMMCH YCJOBHAM COLMAJIBLHOM U NPHPOIHOH
cpeabl:

e - MOTPEOHOCTH BO B3aUMOJICMCTBUHM TMIPU BBIOJIHEHUH HWCCIEAOBAHUM U
NPOEKTOB (HM3UYECKOW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHUX,

e - TIOBBIIIEHME YPOBHS CBOEH KOMIIETEHTHOCTH 4YEpPE3 IPaKTHUYECKYIO
NEATENbHOCTD;

e - MOTPEOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHWM, B TOM dnciie (HopMyIupoBaTh
U7ICH, TIOHSATHS, TUTIOTE3BI O PU3HMUECKUX 00BEKTaX U SBIICHUSX;

e - OCO3HaHHWE Ne(PHUIUTOB COOCTBEHHBIX 3HAHWN M KOMIIETCHTHOCTEH B 001acTh
busnKy;

e - IUTAHUPOBAHUE CBOET'O PA3BUTHS B IPUOOPETCHUH HOBBIX (PM3MUCCKHUX 3HAHUIA;

e - CTPEMJICHHE aHAJIM3UPOBATH U BBISABIISATH B3aMMOCBS3U MIPUPOIBI, OOIIECTBA U
HYKOHOMHUKH, B TOM YHUCIIC C HUCIIOJIb30BaHUEM (PH3UYECKUX 3HAHUM;

e - OIEHKA CBOMX JCHCTBUU C y4€TOM BIHAHHUS Ha OKPYXKAIOUIYIO Cpemy,
BO3MOXXHBIX TJIOOATBHBIX ITOCIEICTBHM.

METAIIPEIAMETHBIE PE3YJIBTATBI

B pesynbpTare ocBoeHus mporpaMmel 1o (pr3uke Ha YpOBHE OCHOBHOT'O OOIIIETO
oOpazoBaHus y oOyuwatomerocs OyayT copMHUpoBaHbl MeTampeaMeTHbIe
pe3yJIbTaThl, BKIIIOUYAIOIIUE TO3HABATEIHbHBIC YHUBEPCAIbHBIC YUeOHbIE TEHCTBUS,
KOMMYHUKATUBHBIC  yYHHBEPCAJIbHBIC  Y4eOHBIC  JICHCTBUS,  PEryJISTUBHBIC
YHUBEPCAIbHBIC YUCOHBIC TCHCTBHS.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1elCTBUSA

Ba3oBble Jjoruueckue JelcTBUA:
e BBIABIAThP W XapPaKTEPU30BATh CYIIECTBECHHBIC NPHU3HAKH OOBEKTOB
(s1BIIEHUN);
e YCTaHABJIWBAThH CYIIECTBEHHBIA MPU3HAK KIACCH(PUKAIIUKA, OCHOBAHHMS JIJIS
0000IIIeHNS U CPABHEHHS,



BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B paCCMaTPUBACMBIX (PaKTax,
JAHHBIX W HAOIIOICHUSX, OTHOCSIINXCS K (DU3MUECKUM SIBIICHUSIM;
BBISIBIISITh TIPUUMHHO-CIICICTBEHHBIC CBSI3M TMPU H3YUYCHUH (DU3UUECKUX
SIBIICHUI U TIPOIECCOB, JAeNaTh BBIBOBI C UCIOIB30BAHNEM IE€TyKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOYEHHUH, BBIIBUTaTh THIOTE3bI O B3aWMOCBS3SIX
(U3UYECKHUX BEJIMYHH,

CaMOCTOSITEIILHO BRIOUPATH CIIOCO0 pelieHus yueOHou pusudeckoit 3aaauu
(cpaBHEHHME HECKOJbKMX BAapUaHTOB pEIIeHMs, BbBIOOp Haumboiee
MOIXOSIIETO ¢ YYETOM CaMOCTOSTENBHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBhIe ucciiegoBarejbcKe 1eMCTBUA:

HCII0JIb30BaTh BOMPOCHI KaK UCCIIEIOBATEIIbCKUN HHCTPYMEHT TO3HAHHUS;
MIPOBOJIUTH 10 CAMOCTOSITEIbHO COCTABJIICHHOMY TUIAHY OMBIT, HECIOKHBIN
bu3nuecKkuil HKCIEPUMEHT, HEOOJbIIOE HUCCIEAOBaHUE (PU3MUECKOTO
SBJICHUS;

OLICHMBATh HA NPUMEHUMOCTb H  JIOCTOBEPHOCTh HUH(MOpMaIIHIO,
MOJIYYEHHYIO B XO/I€ MCCIIEIOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOATEIbHO (POpMyTUPOBaTH 000OIIEHUSI U BBIBOJIBI 1O pe3yJibTaTaM
MPOBENEHHOT0 HAOIIOCHUS, OTbITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXXHOE  JlalibHEMIlIee pa3BUTHE  (PU3UUECKUX
MPOIIECCOB, a TAKKE BBIABUTATh MPENOI0KEHHUS 00 UX Pa3BUTHHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

PabGora ¢ undopmanmei:

NPUMEHSATh Pa3Iu4HbIe METO/Abl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE H
orOope MHpOpMAlMM WIA JAHHBIX C YY4ETOM MPEAJIOKEHHON yuyeOHOM
¢dusnyeckoil 3a1auu;

aHaJM3UPOBATh, CUCTEMATU3UPOBATh M UHTEPIPETHUPOBATH MHPOPMAIUIO
pa3IMYHBIX BUAOB U ()OPM MpEICTABICHHUS,

CaMOCTOSITEJIbHO ~ BBIOMPATh ONTUMAJIbHYIO (OpMY MPEACTaBICHUS
MHpOpMallMl M WUIIOCTPUPOBATh pEIHIAEMbIE 3a7auld HECIOXKHBIMU
cXeMaMHu, IharpaMMaMu, HHON TpaduKoil 1 UX KOMOMHAITUSIMHU.

KoMMyHHMKATHBHBIE YHHBEpPCaJIbHbIE Y4eOHbIE JeCTBHSA:

B XO7A¢ OOCYXJCHHUS Y4eOHOro MaTepHalia, pe3yabTaTOB Ja0OpaTOPHBIX
paboT ¥ MPOEKTOB 3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TeMbI U
BBICKA3bIBATh HJEH, HAllCJCHHBIC HA PCIICHHE 3aJadyd M IOJJep KaHue
0J1aroKeIaTeIbHOCTH OOIICHNS;

COIMOCTAaBJISATh CBOM CYXACHUS C CYXJICHHSAMH JPYIHMX YYaCTHUKOB
Jiajgora, 0OHapyKMBaTh Pa3IMUME U CXOJACTBO TO3UIINM;

BBIPAXKATh CBOIO TOYKY 3PEHHS B YCTHBIX M MHUCHhbMEHHBIX TEKCTAX;



myOIMYHO TPECTABNIATH PE3YIbTAaThl BHIIOTHEHHOTO (PH3UYECKOTO OMbITA
(9KCIIEpUMEHTA, UCCIEAOBAHMS, POEKTA);

MOHKMMATh U UCIOJIb30BaTh MPEUMYILIECTBA KOMAHHOW U MHIUBUAYaIbHOU
paboThI pU PELIEHUH KOHKPETHON (PU3NYECKON POOIEMBI;

NPUHUMATH IIETTH COBMECTHOW JIeATENbHOCTH, OPTaHU30BHIBAThH JIEHCTBUS
no €€ JOCTHKEHHUIO: pAaclpeiensiTh pOJd, OOCYXKAaTb IPOLECChl U
pPE3yJIbTaThl COBMECTHOM pabOTHI, 000011aTh MHEHHUST HECKOJIBKUX JIFOJICH;
BBITIOHSTH CBOIO YacTh PaOOTHI, JOCTUTAsl KAUeCTBEHHOTO pe3ylbTaTa 1o
CBOEMY HAIPaBJICHHUIO U KOOPAMHHUPYS CBOU JICUCTBUS C IPYTUMH YWICHAMU
KOMaH/1bl;

OLICHUBATh KadyeCTBO CBOEr0 BKJIaJa B OOIIMN MPOIYKT MO KPUTEPUSIM,
CaMOCTOSATENHHO CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMO/ICHCTBUS.

PeryasiTuBHbIE YHUBePCAJbHbIE YUeOHbIE 1eiiCTBUA

Camoopranusanus:

BBISIBIISITh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOLINX
JUIsL pelieHust GU3NYeCKUX 3HaHU;

OPUEHTHPOBATBCA B  PA3NUYHBIX IOAXOJAAX IPUHATHS  PELICHUHN
(MHIMBUAYaJIbHOE, MPHUHATHE PEUIEHUS B TpYyIe, NPUHATHE PEIICHUM
TPYIIIOiA);

CaMOCTOSITEIIbHO COCTAaBIISITh AJITOPUTM pelIieHus (PU3NYECKOM 3ajaun Uiu
IUTaHA HCCIEAOBAaHUSA C Y4ETOM HMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOKHOCTEM, ApTYMEHTUPOBATH MPEJIaracMble BApUAHTHI PELIEHUN;
JieN1aTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIA HHTEJJICKT:

JlaBaTh aJI€KBaTHYIO OIIEHKY CUTYaIllMH U MpeaiaraTh IJIaH €€ U3MEHEHHUS;
OOBACHATHh NPUYMHBI  JOCTHKEHUS  (HEJOCTHKEHHUS) PE3yJIbTaTOB
NesITeNbHOCTH, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B AEATEIBHOCTH (B TOM YHUCJE B XOJ BBIIOJHECHUS
(U3UYECKOTO  HCCIENOBaHUS WM TMPOEKTa) HA OCHOBE HOBBIX
OO0CTOSITENIbCTB, M3MEHMBIIUXCS CHUTYyallMi, YCTAHOBJICHHBIX OIIHUOOK,
BO3HUKIIINX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJI U YCIOBUSIM,;

CTaBUTH €01 HA MECTO JPYTOro YeJI0OBEKa B XOJI€ CIIOpa MU TUCKYCCHH Ha
HAay4YHYI0 TeMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro;
MPU3HABATH CBOE MPABO Ha OMUOKY MpU perieHUuu (PU3NYECKUX 3a/1ay Uu
B YTBEPKJECHHUAX HA HayYHBIE TEMbI U TAKOE € MPaBo APYroro.

NPEJMETHBIE PE3YJIBTATBI



K xoH1y 00yueHus B 7 kJjiacce npeaMETHbIE pe3yIbTaThl HA 0A30BOM YpOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS: (PU3MYECKHME W  XUMHUYECKHE  SBIICHUS,
HAOJIIOICHUE, DKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAMHUIIBI (PU3HUUECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHble COCTOSIHUSI BelllecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYeCKOe [IBI)KEHHE (paBHOMEPHOE,
HEPABHOMEPHOE, TMPSIMOJIMHEWHOE), TPAeKTOpUs, PaBHOACHCTBYIOIIAs
cua, nedopManus (ympyras, IJIacTUYECKast), HEBECOMOCTb,
COOOIIAIOIINECS COCYIBI;

paznuuath sBieHus (auddysus, TEIIoBOoe NBUKEHHUE YaCTUI] BEIIECTBA,
paBHOMEpPHOE  JIBMKEHUE, HEpPaBHOMEPHOE JBW)XXEHHE, HWHEpIus,
B3aUMOJICCTBHE TE€J, PABHOBECHE TBEPJBIX TEN C 3aKPEIUIEHHOHM OCHIO
BpallleHUs, Nepeaya JaBIeHUs TBEPABIMUA T€IaMU, KUJKOCTSIMU U ra3aMu,
aTMoc(pepHOE J1aBlieHHE, IUIaBaHHWE TeJ, MPEBPALICHUS MEXaHHYECKOU
HHEPTUH) MO OMUCAHUIO UX XaPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JTEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SIBICHUC;

pacrio3HaBaTh MPOSBICHUE U3YUYCHHBIX (U3UYECKUX  SBJICHUH B
OKpY’)KaroIeM MHpe, B TOM uHcCie (U3UYECKHE SBICHUS B MPUPOJE:
MPUMEPHI JBWKCHHUS C Pa3IMYHBIMU CKOPOCTSIMH B JKMBOW W HEXHBOMU
Npupojie, ACUCTBUE CWIbl TPEHUST B MPUPOJE U TEXHUKE, BIIHMSIHUE
aTMOCc(EepHOr0 JaBJCHUS Ha KUBOW OpraHU3M, IJIaBaHHUE PbIO, pblyaru B
TEeJE YeloBeKa, MpU 3TOM NEPEBOJIUTH MPAKTUYECKYIO 33/layy B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKHN) (PU3NUYECKUX SBJICHUIA;
OIMCHIBATHh M3YyYCHHBIE CBOMCTBA TEN M (PU3UUYECKHE SIBJICHUS, UCTIONB3YS
dbuznyeckre BeIMUYUHBI (Macca, 00bEM, TUIOTHOCTD BEIIECTBA, BpeMs, My Th,
CKOpPOCTb, CPEIHSIsi CKOPOCTh, CHJIa YIPYTrOCTH, CUjia TSXKECTH, BEC TeJa,
CHWJIa TPEHUS, TaBJIeHHE (TBEPIOTO TeJa, KUIAKOCTH, T'a3a), BEITAIKUBAIOIIAS
cuia, MEXaHuueckas padoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHIIbI,
KO3(D(PUIIUEHT TMOJE3HOr0 JICUCTBUS MEXaHW3MOB, KHUHETHYECKas W
NOTEHIIMAJIbHAST JHEPrusi), NpHU OMUCAHUU TMPABWIBHO TPAKTOBAThH
(bu3HUECKUil CMBICT UCTIONB3YEMbIX BEIHUUH, UX 0003HAYCHUS U CAMHUIIBI
(GU3UYECKUX BEIWYUH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIONINE JTAHHYIO
(GU3UYECKYI0 BEIMYMHY C JAPYTMMH BEJIMYMHAMH, CTPOUTH T'paduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUUHH;

XapaKTepu30BaTh CBOWCTBA TeN, (U3MUECKUE SIBICHHUS U TIPOIIECCHI,
UCIIONB3Ys MpaBUjia CIOXEHHUsI CUil (BAOJb OJHOM mpsimMoil), 3axoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUIIO paBHOBECHUs pblyara (0Joka),
«30JI0TO€ TPaBUJIO» MEXAHUKHU, 3aKOH COXPAHEHUSI MEXaHHYECKOM



DHEPTUM, MPU OTOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3alMCBHIBATh €r0 MATEMATHYECKOE BBIPAKEHUE;

OOBSICHATH (PU3MUECKHUE SBJICHUS, TIPOIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
M B KOHTEKCTE€ CHUTyalluid MPAKTUKOOPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISITh TTPUUMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBsiICHEHHE u3 1-2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1-2 M3y4EeHHBIX CBOWCTBA (DPU3UUECKUX
SBJICHUM, (PU3UUIECKUX 3aKOHA MIJIH 3aKOHOMEPHOCTH;

pemiatb pacu€rHble 3a7adyd B 1—2 JEWCTBUS, WCHOJIB3YsS 3aKOHBI W
dbopmyIbl, CBA3BIBAKOIIME (PU3NUECKHME BEIUYMHBI: HAa OCHOBE aHalu3a
YCIIOBHSI 33/1a4d 3alHUCHIBATh KPATKOE yCIOBUE, MOJCTABIATh (DPU3UUECKUE
BEJTUYMHBI B (DOPMYJIBI M TPOBOJIUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JIaHHbIE, HEOOXOIUMbIC JIJIsI PELICHUsI 3a/1a4, OIEHUBATh PEATUCTUUYHOCTD
MOJIY4eHHOU (PU3NYECKOMN BEIMYUHBI;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO pEIIUTh TMPH OMOIIU
(U3UYECKUX METOJIOB, B OMMCAHUU UCCJIEIOBAHUS BBIJIENATH IPOBEPSIEMOE
MpEANOoJIOAKEHUE (TUIIOTE3Y ), pa3audyaTh U UHTEPIIPETUPOBATH MOTYUEHHbBIN
pe3yNbTaT, HaXOAUTh OIIMOKM B XOJ€ OIbITa, JeJaTh BBIBOABI IO €ro
pe3yabTaram;

MPOBOAUTH ONBITHI 1O HAOMIOJEHUIO (U3UYECKUX SIBICHUU WU
(bu3UYECKUX CBOUCTB Tei: (hOPMYIHPOBATH MIPOBEPSEMbIC MPEMOT0KEHUS,
coOupaTh YCTaHOBKY M3 MPEII0KEHHOTO 000pyA0BaHMs, 3alIUCHIBAThH X011
OIbITa U (POPMYITUPOBATH BHIBOJIBI,

BBITIOJIHATh MPSIMBIE W3MEPEHUSI PACCTOSIHUS, BPEMEHH, MAaCChl TENa,
o0béMa, CWJIBl W TEMIEPATypbl C MCIOJB30BAHUEM AHAJIIOTOBBIX U
u(poBBIX MPUOOPOB, 3aAMUCHIBATH IMOKa3aHUs NPUOOPOB € YUYETOM
3aJIaHHOM aOCONMIOTHOM MOTPEIIHOCTH U3MEPEHUH;

MIPOBOJUTH MCCIICAOBAaHUE 3aBUCUMOCTH OJHOW (PU3NUECKON BEIIMUUHBI OT
JIPYyroil ¢ HCMIOJIB30BAaHUEM TMPSIMBIX H3MEPEHHM (3aBUCUMOCTU IYTU
PaBHOMEPHO JABUKYILETOCA TeNa OT BPEMEHU JIBUKEHUS TENA, CUJIbI TPEHUS
CKOJBXEHHS OT Beca Tejla, KauecTBa OOpaOOTKM MOBEPXHOCTEW Tel U
HE3aBUCUMOCTH CWJIbl TPEHUS OT IUIOWIAIA CONPUKOCHOBEHHUS TEI, CHJIbI
YOPYroCTU OT Y/UIMHEHHS MPY>KUHBI, BHITAJIKUBAIONIEH CUJIBI OT 00bEMaA
MOrpyKEHHOM YacTH Tela U OT IUIOTHOCTU XKUIKOCTH, €€ HE3aBUCUMOCTHU
OT TUTOTHOCTH TeJla, OT TJIYOWHBI, HA KOTOPYIO MOTPYKEHO TEI0, YCIOBUN
MJIaBaHUsS TEJ, YCJIOBUM paBHOBECHUSI pblyara u OJIOKOB), y4acCTBOBaTh B
IUTAHUPOBAHUM  Y4EOHOrOo HCCIIEIOBAaHUsA, COOMpAaTh YCTAaHOBKY W
BBITIOJIHATh W3MEPEHHUS, CIenys MNPEII0oKeHHOMY IUIaHy, (UKCHUPOBATH
pe3yNbTaThl TOJTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BUIE



MPEAJIOKEHHBIX TaONHI] U TpaduKOB, JeNaTh BHIBOALI MO pe3yJibTaTaM
UCCIIEIOBAHNUS;

MPOBOJUTh KOCBEHHBIE H3MEpEHUs (DU3UYECKUX BEIMYUH (TUIOTHOCTH
BEILIECTBA KUJIKOCTH U TBEPAOTO TeJa, CUJIa TPEHUS CKOJIbKEHUS, TaBJICHUE
BO3/yXa, BBITAJIKUBAIOIAs CHJIA, JEUCTBYIOLIAs Ha IOrPYyKEHHOE B
KUIKOCTh  Tello, KOA(M(UIMEHT TMOJe3HOr0  JEUCTBUS  IMPOCTHIX
MEXaHU3MOB), CIIeysl MPEIJI0KEHHON HWHCTPYKIMU: TMPHU BBIOJIHEHUU
U3MEPEHUN CcoOHUpaTh HSKCIEPUMEHTAIBHYI0 YCTAHOBKY U BBIYUCIISATH
3HAYCHHUE NCKOMOW BEINYHHEI,

COOMIOZIaTh MpaBUjla TEXHUKU O€30MacHOCTH MpU paboTe ¢ 1abopaTopHbIM
000pyI0BaHUEM;

YKa3bIBaTh MPUHIUIBI JIEUCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, JUHAMOMETpP, COOOIIAOIIMECS COCYIbl, OapomeTp,
phluar, MOJBUKHBIN 1 HETIOABUKHBIN OJIOK, HAKJIOHHASI TTOCKOCTH;
XapakTepu30BaTh MPUHIMUIBI  JACHUCTBUS M3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOM HA HMX OMNUCAaHUS (B TOM YHCIIE:
NOJIIIUITHAKY, YCTPOMCTBO BOJOMNPOBOJA, THAPABIMYECKHA Tpecc,
MaHOMETp, BBICOTOMEp, MOPIITHEBOM HACOC, APEOMETP), UCIIONIb3YSl 3HAHUS
O CBOMCTBAX (PM3UUECKUX SIBICHUN U HEOOXOAUMBbIE PU3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEphl  (HAXOAUTh  HMHPOpPMAIMIO O  TIPHUMEpax)
MPAKTUYECKOTO HCIONb30BaHUS (U3MUECKUX 3HAHUN B TIOBCEIHEBHOM
XKU3HU 11 o0ecriedeHus: 0€30MacHOCTH MPU 0OpallleHuu ¢ nMpudopamu u
TEXHUYECKUMU YCTPOUCTBAMU, COXPAHEHHUS 3JI0POBbS M COOJTIOJICHUSI HOPM
HKOJIOTMYECKOr0 TIOBE/ICHHSI B OKPYXKAIOIIEH Cpelie;

OCYIIECTBJISITh OTOOpP HWCTOYHMKOB uH(popmanuu B HWHTEpHETE B
COOTBETCTBHH C 3aJJaHHBIM MMOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIUXCS
3HAaHUW W TyTEM CpPaBHEHUS Pa3JIMYHBIX MCTOYHUKOB BBIJENIATH
uH(pOpMaINIO, KOTOpas SBISIETCS MPOTUBOPEUMBON WM MOXKET OBIThH
HEI0CTOBEPHOM;

WCII0JIb30BaTh MPU BHIMIOJIHEHUU YYEOHBIX 3aJlaHU HAYYHO-TOMYJISPHYIO
IUTEpaTypy HU3NUECKOro COAEPKaHUsl, CIPABOYHbIE MAaTEPHUAJIbI, PECYPChI
cetu HWHrepHer, BiaaeTb mNpuéMaMu KOHCIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POpPMAITUY U3 OJHOU 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHWE MUCbMEHHBIE M YCTHBIE COOOIIEHUSI Ha
OCHOBE 2—3 MCTOYHUKOB MHGOpMAIMKU (HU3UUECKOTO COACPKAHUS, B TOM
quclie MyOIMYHO eNaTh KpaTKue COOOIIEHUS O Pe3ysibTaTaX MPOEKTOB WITH
y4eOHBIX HCCIIEIOBAHMM, MIPU STOM TPAMOTHO HCIOJb30BaTh M3yUCHHBIN



MOHSATUMHBIM ammapar Kypca (U3MKH, COMPOBOXKIATH BBICTYIUICHUE
MPE3CHTALNEN;

IIPU BBITIOJTHEHUU YYCOHBIX IPOCKTOB M MCCIICIOBAHUN pacIpeaeisiTh
O0SI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C IIOCTaBJICHHBIMHM 3aJadyaMu,
CJICAUTh 3a BBIMIOJHCHHEM IUIaHa JASUCTBHMM, aJICKBaTHO OIICHHMBATH
COOCTBEHHBIH  BKJaJA B  JACATEIBHOCTh  TPYIIbBI, BBICTPAaUBaTh
KOMMYHHUKAaTUBHOE B3aUMO/ICHCTBUE, YUUTHIBASI MHCHUE OKPYKAFOIIHX.

K xon1y o0yuenus B 8 kiiacce npeamMeTHbIe pe3yabTaThl HA 0A30BOM ypOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

MCIIOJIB30BaTh MOHSATHS: Macca U pa3MepPbl MOJIEKYJI, TEIUIOBOE JABUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIECTBA, KPUCTATUIMYECKHUE U
amop(Hble TeNa, HACHIIIEHHBIH M HEHACHIIIEHHBIM TMap, BIAXHOCTb
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHss DJHEPrus, TEILUIOBOM JBUTATElb,
AIIEMEHTAPHBIN JIEKTPUYECKUNA 3apsl, HIEKTPUUECKOE I0JIE, TPOBOJIHUKH
U AUDJIEKTPUKH, IOCTOSIHHBIA 3J1EKTPUUECKUI TOK, MATHUTHOE TOJIE;
pa3nuyarh SABJICHUA (TEIIOBOE PAcCUIMPEHHUE U C)KaTue, Terionepenaya,
TEIUIOBOE PABHOBECUE, CMAYMBAHUE, KANWIISAPHBIC SIBJICHUS, UCIIAPEHUE,
KOHJEHCalus, IUIaBJIEHUE, KpUCTauIM3auus (OTBEpACBAaHUE), KHUIICHUE,
Teruionepeaayda (TermIonpoOBOJHOCTb, KOHBEKIIMS, U3IIy4EHHE),
AIIEKTpU3ALUs TeJl, B3aUMOJEHCTBUE 3apsA0B, JEHCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBUE MAarHUTOB, JEUCTBUE
MarHUTHOTO IIOJISI HA IPOBOJHUK C TOKOM, RJIEKTPOMAarHUTHasi MHIYKIUA)
[0 ONHCAHWIO KX XapaKTEPHbIX CBOHNCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacro3HaBaTh IPOSIBICHUE HM3YYEHHBIX (U3MUECKUX  SBJICHUH B
OKpY’>KalollleM Mupe, B TOM 4Yuciie (U3MYECKHUE SBJICHHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE W KaNWUISIpHBIE SIBIIEHUS B MPHUPOJE,
KpUCTaNIbl B Tmpupozae, usinydenue CoiHIa, 3amep3aHue BOJOEMOB,
MopcKue 0pu3bl, 00pazoBaHUE pOCHI, TYMaHa, UHEsI, CHETa, dJIEKTPUUECKUE
SBIIEHUS] B aTMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3eMiu, Ape Moa0COB, pOJIb MATHUTHOTO MOJS JUISl )KU3HU Ha 3eMJIe,
NOJIIPHOE CHUSHHE, NPU 3TOM IEPEBOAUTH IPAKTHYECKYHO 3a/1ady B
yueOHYI0, BBIIENATh CYLIECTBEHHBbIE CBOMCTBA (IIPU3HAKU) (PUINYECKUX
SIBIICHUI;

OIHCHIBATh M3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKHE SIBICHHS, UCIIOIb3YS
¢u3nyeckue BEIMUYUHBI (TEMIEpaTypa, BHYTPEHHS SHEPIHsl, KOJIUYECTBO
TEIUIOTBI, yJelIbHAsl TEIUIOEMKOCTh BEIIECTBA, YyJAEIbHas TEIUIOTa
IUTaBJIEHUS, yJelbHas TeIyIoTa MapooOpa3oBaHUs, yJelbHas TeIioTa
CrOpaHHsl TOIUIMBA, KOA((UIMEHT MONE3HOro JACHCTBUS TEIUIOBOM



MalIlVHbI, OTHOCUTEIbHAS BIIAJKHOCTh BO3/1yXa, SJIEKTPUUYECKUH 3apsil, CUIla
TOKa, DJIEKTPUYECKOE HANpPSIKEHHWE, CONPOTHUBIICHHE IPOBOJHHUKA,
yII€IbHOE CONPOTUBIIEHUE BELIECTBA, paO0Ta U MOILTHOCTh AJIEKTPUUIECKOTO
TOKa), MpU ONHCAHUM MNPABWIBHO TPAKTOBATh (PU3MYECKHN CMBICIT
UCIOJIb3YEMbIX BEJIMYMH, 0003HAUECHUS U €UHULbI (DU3UYECKUX BEJINYHH,
HaXoAUTh (POPMYIbI, CBSA3BIBAIOLIUE JaHHYIO (U3UYECKYIO0 BEIMYUHY C
JPYTUMU BEIUYUHAMH, CTPOUTHh TpadUKH HU3YUYEHHBIX 3aBUCUMOCTEN
(U3UYECKHUX BEJIUYMH;

XapaKTepu30BaTh CBOWCTBA TN, (U3MUECKUE SIBICHHS U TPOLECCHI,
UCIIONb3Yys. OCHOBHBIE IIOJIOKEHUS MOJIEKYIAPHO-KUHETUYECKON TEOPUH
CTPOEHUS BEIECTBA, MPUHLMUII CYNEPHO3UIUN NOJEeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsjia, 3akoH OMa J1J1sl yJacTKa IenH, 3aKOH
Jlxoyns—JIeHna, 3aKOH COXpaHEHUs SJHEPTHUH, ITPU 3TOM J1aBaTh CJIOBECHYIO
(GopMyIHMPOBKY 3aKOHA U 3aIIUCHIBATH €M0 MAaTEMATHUECKOE BBIPAXKECHHUE;
OOBICHATh (PU3NYECKUE MPOIIECCHl M CBOMCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CHUTYyalHd MPAKTUKOOPUEHTHPOBAHHOI'O XAPAKTEpa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSA3HU, CTPOUTH OOBSICHEHHE U3 |—2 JTOrnyeckux
IaroB ¢ omnopoi Ha 1-2 W3y4EeHHBIX CBOWCTBA (DM3MUECKHUX SIBICHUM,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEMN;

pemate pacu€THbIE 3adadyd B 2-3 JEHUCTBUS, HCHOJB3Yys 3aKOHBI H
(dopMyiibl, CBs3bIBaKOLIME (DU3MUECKUE BEIWYMHBI: Ha OCHOBE aHalIu3a
YCIIOBHUS 3aJauyd 3allMChIBAaTh KPATKOE YCIIOBHUE, BBIABJIATH HENOCTATOK
JAHHBIX [UIsl pELIeHUs 3a7aud, BbIOMpaThb 3aKOHBI W  (POPMYIIBI,
HeoOXonuMble Uisi €€ pelleHHs, MPOBOAUTH pacy€Tbl U CPaBHUBATH
HOJyYEHHOE 3HaYeHUE (PU3NUECKON BETUUNHBI C U3BECTHBIMU JJAHHBIMU;
pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh MpPH [OMOIIU
(U3NYECKUX METOAOB, HCIIONb3YS OMNHCAHUE MCCIENOBAaHUSA, BBIACIATH
IIPOBEPSIEMOE  IPEANOJIOKEHUE, OLEHUBAaTh IPABWIBHOCTh MOPSAKA
IIPOBENICHUS UCCIIEA0BaHU, 1ETIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKHX SIBICHUW WU
(u3HYECKUX CBOWCTB TeJl (KaNWUISIPHbIE SBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/yXa OT €ero o0béMa, TeMIepaTypbl, CKOPOCTH IpOLEcca OCThIBAHUS U
HarpeBaHUsl MpHU M3JIYYEHUU OT I[BeTa H3JIydarollel (Ioriouaromiei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIIEPATYPHI KUAKOCTU U
Iomaan €€ IOBEPXHOCTH, OJJEKTpHU3aluus TEI MW B3aWUMOJCHCTBUE
IEKTPUYECKUX  3apsioB, B3aUMOJEHCTBHE IIOCTOSIHHBIX MAarHUTOB,
BU3YyIIM3allisl MAarHUTHBIX IIOJIEM IIOCTOSIHHBIX MAarHUTOB, JEUCTBUSA
MAarHuTHOI'O TOJI1 HAa NPOBOJHHUK C TOKOM, CBOWCTBA JJIEKTPOMArHUTa,
CBOICTBA 3JEKTPOJBHUrareisi IOCTOSSHHOTO TOKa): (OpMYyJIHpOBATH



NpoBepsAEMbIE MPEANON0KEHHUS, COOMPATh YCTAHOBKY M3 MPEIJIOAKEHHOT O
000py0BaHMs, OMKCHIBATH XOJI OMbITAa U (HOPMYIUPOBATH BHIBOIBI;
BBITIOJTHATH MIPSIMBIE U3MEPEHUS TEMIIEPATypPbl, OTHOCUTEIbHOU BIAXKHOCTHU
BO3[lyXa, CWJIbl TOKA, HANpPSIKEHUS C HCIOIb30BAHUEM AHAJIOTOBBIX
npuObOpOB M JATYUKOB (PU3NYECKUX BEJIUYWH, CPABHUBATh PE3YyJbTAThl
HU3MEpPEHUH ¢ y4€TOM 3aJJaHHON a0COIFOTHOM MOTPEITHOCTH;

MIPOBOJUTH MCCIIEAOBAaHUE 3aBUCUMOCTH OJHON (PM3UUYECKON BEIIMUUHBI OT
IpYyrod C  HUCHOJb30BaHUEM MPSAMBIX  M3MEpPEHUH  (3aBUCUMOCTD
COMPOTHUBJICHUS] TPOBOAHUKA OT €ro JJIMHBI, IUIOMIAJU TONEPEUHOr0
CEUEHUS U yIEeJIbHOTO COMPOTUBJICHHUSI BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UIYIIETO 4epe3 TMPOBOJAHUK, OT HANpSKEHHUS Ha MPOBOJHUKE,
UCCJIEIOBAHUE TOCIEAOBATEIbHOIO M  MapaJyIeIbHOTO  COEIMHEHMM
MPOBOJHUKOB): TUIAHUPOBATHh HCCIEAOBAHUE, COOMpPATh YCTAHOBKY H
BBITIOJIHATh W3MEPEHHUS, CIeNys NPEIJIOKEHHOMY IUIaHy, (DUKCUPOBATH
pPE3yNIbTAThI TOJYICHHON 3aBUCUMOCTH B BUJI€ TAOJIHII U TPaUKOB, NeTIaTh
BBIBOJIbI IO pE3yJIbTaTaM UCCIIEI0BaHNUS;

MPOBOJUTh KOCBEHHbIE W3MEpeHUs (PU3MUYecKux BeIUMYMH (yaelbHas
TEIIOEMKOCTh ~ BEI[ECTBA, COMPOTUBJICHUE TMPOBOJHMKA, paboTra U
MOILIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATh W3MEPEHUs, COOUpPATh
HKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CJENysl MPEII0KEHHON MHCTPYKLUUHU, U
BBIYHCIIATH 3HAUEHHUE BEJINYUHBI,

coOMI0IaTh MpaBUjla TEXHUKU O€30MacHOCTH MpU paboTe ¢ 1abopaTopHBIM
000py1I0BaHUEM;

XapaKTepu30BaTh MPUHIMIBLI  JEUCTBUA M3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM Ha MX OMHUCAHUS (B TOM YHUCIIE: CHCTEMa
OTOIUICHHS JJOMOB, TUTPOMETp, TTapoBas TypOWHA, aMIIEPMETP, BOIBTMETP,
CUCTUMK DJIEKTPUYECKONM SHEPrUU, IIIEKTPOOCBETUTEIBHBIE MPUOOPHI,
HarpeBaTeJIbHbIE AIEKTPONPUOOPHI (mpumepsl), DIEKTPUUYECKHUE
MPEIOXPAHUTEIH, AIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSIHHOTO TOKA),
WCTIONIb3YsI 3HAHWS O CBOMCTBAX (PM3WUYECKHUX SIBICHUN W HEOOXOIUMBIC
(du3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCThIE TEXHUYECKUE YCTPOWCTBA M U3MEPUTEIbHbIE
puOOPHI MO CXEMaM U CXEMATHUYHBIM PUCYHKAM (KUIKOCTHBIN TEPMOMETP,
TEPMOC, TICUXPOMETpP, TUTPOMETP, ABUTATEIb BHYTPEHHErO CropaHus,
ANEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl JJIEKTPUYECKHX LEMel C
MOCJIEIOBATEIbHBIM U TTAPAJIJICIIbHBIM COSAMHEHUEM 3JIEMEHTOB, pa3jinyas
YCIIOBHBIE 0003HAYEHUS AJIEMEHTOB JIEKTPUUCCKUX TETIEH;

OPUBOIUTH  MpuUMEphl  (HAXOauTh  WMHMOpPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO MCIOJIb30BaHUS (PU3NUECKUX 3HAHUW B IOBCEIHEBHOMU



KU3HU JUIsl o0ecrieueHrs: 0€30MacHOCTH NP O0pallleHuH ¢ NpubopaMu U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUSI 3JI0POBBS M COOJIIOICHUS] HOPM
HKOJIOTHUYECKOr0 NTOBEJECHUS B OKPY KAIOLIEH CPELE;

OCYLIECTBJISITh MOMCK HHPOpMaUUd (PU3NYECKOrO0 COAEpKAHHUS B
HNurepHere, Ha OCHOBE HMEIOIIUXCA 3HAHUM U IIYTEM CpPaBHEHUS
JIOTIOJIHUTENNBHBIX HCTOYHUKOB BBIIEISTh HH()OPMALINIO, KOTOpas SIBISIETCS
MIPOTUBOPEYUBON WM MOXKET OBITh HETOCTOBEPHOM;

UCIOJIb30BaTh MPHU BBINOJIHEHUH YYEOHBIX 3aJaHUM HAyYHO-TIOMYJISPHYIO
JIUTEPaTypy HU3NUECKOro COAEpKaHusl, CIPABOYHbIE MAaTEPHUAIIBI, PECYPChHI
cetu UHTepHer, Bianerb NpUEMAaMU KOHCIIEKTUPOBAaHHSA TEKCTa,
npeoOpa3zoBanus HH(YOpPMAITUY U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE W KPATKHUE YCTHBIE COOOILEHHUS,
00o00mas wuHGOpPMAIIMI0 M3 HECKOJBKUX HCTOYHUKOB (PU3UYECKOTO
COJIEpP>KaHMsI, B TOM YHUCJIE MMYOJIMYHO MPEACTABISTH PE3YIbTaThl TPOSKTHOU
WJIU MCCIIEIOBATENIBCKOM AESITENBHOCTH, IIPU 3TOM I'PAMOTHO HCIIOJIb30BaTh
M3YUYEHHBIM TOHATUHHBIMN ammapaT Kypca (U3MKH, CONPOBOXAATh
BBICTYIUIEHUE NTPE3CHTALUEN;

OpU BBIIOJHEHUH YYEOHBIX IPOEKTOB W UCCIEIOBAHUM (PU3MUECKUX
IIPOLIECCOB PACHPENENATh OOS3aHHOCTH B TPYIIE B COOTBETCTBUHM C
ITOCTABJICHHBIMH 33J]a4aMU, CJIEAUTH 3a BBIIIOJIHEHUEM IUJIaHA JEUCTBUU U
KOPPEKTUPOBAaTh €ro, aJIeKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIAJ B
JEeSATENbHOCTD IPYIIIBI, BEICTPAUBaTh KOMMYHUKAaTUBHOE B3aUMOJIEHCTBHE,
MPOSBIISSI TOTOBHOCTD pa3periarb KOHQIUKTHI.

K koHiy 00yuenus B 9 kjiacce npeIMeTHbIE pe3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPAXKaTh CHPOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh IOHATHUSA: CHCTEMa OTCUY€Ta, MaTepUaibHas TOYKa,
TPACKTOPHsI, OTHOCUTEIFHOCTh MEXaHWYECKOTO ABMXKEHHUS, Aedopmainus
(ympyrasi, miaacTuyeckasi), TpPEHHE, IEHTPOCTPEMHTEIHLHOE YCKOpPEHHE,
HEBECOMOCTb M IEperpy3Ku, LUEHTP TSKECTH, aOCOIIOTHO TBEPAOE TEJO,
HEHTP TSKECTU TBEPIOTO Tella, paBHOBECHE, MEXaHUUECKHE KoJeOaHus u
BOJIHBI, 3BYK, TH(QPa3BYK U yIbTPa3BYK, 3JIEKTPOMAarHUTHbIE BOJIHBI, IIKaIa
DJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1aJdbHO30PKOCTb,
CHEKTpPbl UCIYCKaHMs U MOrJOLIEHUs, anb(a, OeTa- U ramMmma-u3Iy4eHus,
W30TOMBI, SIAEPHAS SJHEPreTUKA;

pasznuyarh SIBICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHENHOE
JBUKEHHUE, PABHOYCKOPEHHOE MPSMOJMHENHOE JBUKEHHE, CBOOOIHOE
NaJIeHUE TeJI, PABHOMEPHOE JIB)KEHHE 110 OKPY’KHOCTH, B3aUMOJIEMCTBUE
TE€J, PEaKTUBHOE IBHKEHHUE, KOJeOATEIIbHOE JBHKEHHE (3aTyXarollue U
BBIHYKJIEHHbIE KOJIEOaHUsA), PE30OHAHC, BOJHOBOE JBW)KEHHUE, OTPAKEHHE



3ByKa, NPSIMOJMHEHHOE pacnpOCTpaHEHUE, OTPAKEHUE WU TPEITOMIICHHE
CBETa, MMOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHHE OEIoro CBeTa B
CHEKTpP M CJIOXKEHWE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsI PAJMOAKTHBHOCTh, BOSHUKHOBEHHE JUHEHYIATOrO CIIEKTpa
U3JTYYCHHUS ) TI0 ONTUCAHWIO UX XapaKTePHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3MYECKUX SBICHUH B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NYECKHe SBICHHS B TPHPOJIE:
MIPWINBHI M OTJUBEI, ABIKEHUE TIaHeT COTHEYHOW CUCTEMBI, pEaKTHBHOC
JBIDKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSITHE 3BYKOB >KHBOTHBIMH,
3eMJICTpSICEHUE, CEMCMHUYECKHWE BOJIHBI, I[yHAMH, 53XO0, IIBeTa Te,
ONTHYECKHE SIBICHUS B TPHUPOAC, OMOJIOTMYECKOE JEHCTBHUE BHIUMOTO,
yIbTPaQHUOIETOBOTO M PEHTTCHOBCKOTO H3JIYYCHHH, €CTEeCTBEHHBIN
pPaMOaKTUBHBIN (OH, KOCMHYECKHE Iy4H, PaIHMOAKTHBHOE H3ITyUCHHE
NPUPOAHBIX MHHEPAJOB, JEHUCTBHE PAJAMOAKTUBHBIX W3JIyUYCHUNW Ha
OpraHW3M 4YeJIOBEKa), MPH ATOM IEPEBOAWTH MPAKTHUECKYIO 3a/Jady B
y4eOHYI0, BBIICTSATh CYIIECTBEHHBIC CBOWCTBA (MPH3HAKU) (PUIUIECKUX
SIBIICHUI;

OIMCHIBATh M3yYCHHBIE CBOMCTBA TEN M (PU3UUYECKHE SIBJICHHS, UCTIONB3YS
busnueckue BETWYUHBI (CPEIHSS W MTHOBEHHAs CKOPOCTh Tella TIpH
HEPaBHOMEPHOM JBWKCHHH, YCKOPCHHE, IepeMeIleHUe, MyTh, YIIIOBas
CKOpOCTh, CHUJIa TPEHHS, CWJIa YINPYrOCTH, CWJIA TSKECTH, YCKOpEHUeE
CBOOOHOTO TAJeHUS, BEC Tela, HMIYJIbC Tela, HWMITYIbC CHJIBI,
MeXaHW4ecKass paboTa W MOIIHOCTh, IOTCHIMAJIbHAS JHEPrus TeJa,
MOJTHSATOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMATBbHASI SHEPTUS CIKATOU
MPY>KUHBI, KHHETUYECKAst DHEPT s, TTOJTHAS MEXaHWYeCKasi YHEPTHUs, TIEPUO]T
¥ YacToTa KoyeOaHWi, JUTMHA BOJHBI, TPOMKOCTh 3BYKa W BBICOTA TOHA,
CKOPOCTh CBETa, TIOKa3aTelb MPEIOMIICHHS CpEIbl), TPU OINUCAHUU
NPaBWJILHO TPAKTOBATh (DU3MUYECKUN CMBICT HCIOIB3YEMBIX BEIUYHH,
00O3HAaYEHUs W €IUHUIBI (U3NYECKUX BEITUYMH, HAXOIWUTHh (POPMYIIHI,
CBSI3BIBAIONINE JAaHHYIO (DHM3UYECKYIO BEIMUMUHY C JIPYTUMU BEIIMYWHAMH,
CTPOHTH IrpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEININH;
XapaKTepu30BaTh CBOWCTBA Tel, (PU3MYECKHE SBICHHUS W IPOIECCHI,
WCTIONIb3YsI 3aKOH COXpaHEHUs DHEPTUH, 3aKOH BCEMHPHOTO TATOTCHWS,
NPUHIMI CYMEPIIO3UIIMA CHWI, TPHUHIIUI OTHOCUTEIBHOCTH [ amwmes,
3akOoHbI HBIOTOHA, 3aKOH COXPAaHEHHUS HMITYJIbCA, 3aKOHBI OTPAKEHUS H
MIPEIOMJICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsIOBOTO U MACCOBOTO UHCEI
NP SIEPHBIX PEAKIUAX, TPU ATOM J1aBaTh CIOBECHYIO (OPMYITHPOBKY
3aKOHA W 3alKCHIBATh €T0 MAaTEMAaTHIECKOE BBIPAKCHUE;



OOBSCHATH (PU3UYECKHUE TMPOLECChl M CBOMCTBA TEl, B TOM YHUCJIE U B
KOHTEKCTE CUTyallud MPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIISATH
IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JIOTHYECKUX
1aroB C ONOpoWd Ha 2—3 W3Y4YEHHBIX CBOMCTBA (PM3HUECKHUX SIBICHUM,
(bu3HUECKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THhIC 3a/1a4u (OMUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHUI),
UCTIOJIb3Ys 3aKOHBI U (POPMYJIBI, CBS3bIBAIOIINE (PU3UYECKUE BEIUYUHBI: Ha
OCHOBE aHaJIM3a yCJIOBUS 33Ja4d 3aMMChIBATh KPATKOE YCIOBUE, BBISBIATD
HEJOCTAIOIINE UM U30BITOYHBIE JAHHBIE, BHIOUPATH 3aKOHBI U (POPMYIIBI,
HEOOXOAMMBIE JUISl pELIeHUs, MPOBOAUTh pPACUETHl M  OLIEHUBATH
PEATMCTUYHOCTD MOJTYYEHHOIO 3HaYCHHs (PU3NUECKON BETMYHHBI;
pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXKHO pPEHIUTh NIpH MOMOUIU
(bu3MUecKMX METOAO0B, HCIONb3Ysl OMMCAHHE MCCIEHOBaHUS, BBIIACIATH
MpOBEpPAEMOE TPEIONOKEHNE, OLEHUBATh TMPABWIBHOCTh TOPSJIKA
NPOBEICHHUS  MCCIEIOBAaHUs, JEJaTh BBIBOJABI, HHTEPHPETUPOBATH
pe3yNbTaThl HAOIIOACHHI U OIBITOB;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3WYECKUX SBICHUU WIH
¢u3nyeckux CBOWCTB Tel (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpAHEHUs] PHEPruHu, 3aBUCUMOCTh IEpUoAa KOJIEOAHUU MPYKUHHOIO
MasTHHKAa OT Macchl Tpy3a U KECTKOCTU NMPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYbl MAJIbIX KOJIEOAHUM, IPSIMOJIMHEHHOE PaCIIPOCTPaHEHUE CBETA,
pa3noxeHHe Oenoro CBera B CIEKTP, U3YYEHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie M CBOWCTB H300pakKeHWs IMpeaMeTa B COOMparouie
JUH3€, HAOJIOJEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB H3IIy4YEHHS):
CaMOCTOSITEJILHO ~ cOOMpaTh  YCTAHOBKY U3  HM30BITOYHOTO Habopa
000py10BaHMs, ONMUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBOJIBL;

MPOBOJUTH MPU HEOOXOJIMMOCTH CEpPHUI0 MPSIMBIX U3MEPEHUM, ONpeaesiss
cCpelHee 3HauYeHHEe U3MepsAeMOM BeNIMYUHBI ((OKYCHOE pPacCTOSHHE
coOuparomieii JTuH3bI), OOOCHOBBIBATH BBIOOp cCmOco0a W3MEpEHUs
(u3MepuTenbHOro npudopa);

MPOBOJUTh HCCIEAOBAaHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM NPSIMBIX U3MEPEHUH (3aBUCUMOCTh ITyTH OT BPEMEHU TIPH
PaBHOYCKOPEHHOM JBWXKEHMHM 0€3 HayaJlbHOM CKOPOCTH, TE€pHoja
KOJIeOaHU MaTeMaTHU4ecKOro MasTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTpa)X€HUs CBETa OT yrjla MaJeHusi U yrja MpeloMJIECHUs OT yria
NajJeHus1): IUJIAaHUPOBATh MHCCJIEOBaHUE, CaMOCTOSTEIbHO COOMpaTh
YCTaHOBKY, (DUKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHMOCTH



bu3HUeCKUX BEIMYMH B BUJIC TaOJNUIl M T'paHUKOB, J€NaTh BBIBOABI IO
pe3ynbTaTaM UCCIE0OBaHNUS;

MPOBOJUTh KOCBEHHbIC HW3MEPEHHsS] (U3MUECKUX BEIUYUH (CpemHss
CKOPOCTh ¥ YCKOPEHHE TeJa PHU PAaBHOYCKOPEHHOM JIBIDKCHUH, YCKOPEHUE
CBOOOJHOTO TMAaJCHUSA, KECTKOCTh TMPYXKHUHBI, KOIDPHUIMEHT TpEHUS
CKOJIbKCHMSI, MEXaHW4Yeckass padoTa M MOIIHOCTb, YAaCTOTa WU TMEPUOJ
KoJieOaHWi MaTeMaTHYeCKOr0 W MPYKUHHOT'O MAaSTHHKOB, ONTHYECKas
cuia coOuparoIlel JIMH3bI, PAJAUOAKTUBHBIA (POH): TIUJIAHHUPOBATH
U3MEpPCHHUS, COOMpATh SKCIEPHUMCHTAIBHYIO YCTAHOBKY W BBITTONHATH
U3MEpEHHUs, CleAys NPEII0KEHHON WHCTPYKIIUU, BBIYUCISATH 3HAYCHHE
BEJIMYHMHBI U aHATTU3UPOBATH MOIYYECHHBIC PE3YIbTaThl C YIETOM 3aJaHHOU
IIOIPEIIHOCTHA U3MEPEHUN;

coOr0aTh MpaBujia TEXHUKU 0€30MacCHOCTH MpU paboTe ¢ 1abopaTopHbBIM
000pynOBaHUEM;

pa3nu4aTh OCHOBHBIE TPU3HAKA W3YYEHHBIX (HU3UYECKUX MOJEIICH:
MaTepHalbHasl TOYKa, a0CONIOTHO TBEPIOE TENO, TOYCHYHBIH HCTOYHUK
CBETa, JIy4, TOHKAas JIMH3a, IUIaHeTapHas MO/IeNIb aTOMa, HyKJIOHHAst MOJIEJIb
aTOMHOTO f]Ipa;

XapaKTepU30BaTh TPHUHIMIBI JEHCTBUS HW3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HAa HMX OMUCaHUA (B TOM 4YHUCJE:
CIIUIOMETpP, JaTYMKK TIOJIOKEHUS, PACCTOSHUS W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMEpPUCKOI, (oToammapar, ONTUYECKHE CBETOBO/IBI,
CHEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCMOIB3Yys 3HAHUA O
CBOMCTBaX (PU3MUECKUX SIBJICHUH U  HEOOXOoauMble (pu3nueckue
3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbl U CXEMATUYHBIC PUCYHKU U3YYEHHBIX TEXHHUYECKUX
YCTPONCTB, U3MEPHUTEIBHBIX TPHOOPOB M TEXHOIOTHUECKHX MPOIIECCOB MPU
pelIeHHH  YYeOHO-TIPAKTUYCCKUX — 3a7a4, ONTHYECKHE CXEMBI IS
MOCTPOEHUS U300paKEHUN B IJIOCKOM 3€pKajie U coOMparouiei JIMH3e;
NPUBOMUTH  MpuUMepbl  (HAXoauTh  WHMOpPMAIIMI0O O  TpUMEpax)
MPAKTUIECKOTO HCIIONh30BaHUS (U3MUCCKHX 3HAHUH B TIOBCEIHEBHOM
KU3HM IS o0ecrieueHus: 0€30MacHOCTH TPU OOpaIlleHUH ¢ NMpUOopamMu U
TEXHUYECKUMHU YCTPOUCTBAMU, COXPAHEHHUSI 3/I0POBBS M COOJIIOICHUS] HOPM
HKOJIOTUYECKOT0 MOBEJCHUS B OKPY KaroLeh Cpeie;

OCYIIECTBIISITh TOUCK HWHpOpManud (PU3AYECKOTO COJCpKaHHUS B
HNHuTepHere, caMOCTOSTENBHO (HOPMYTUPYS MOUCKOBBIN 3aMpOC, HAXOIUTh
MyTH OMpenesieHrs TOCTOBEPHOCTH MOJYYEHHON MH(OpMAIMu HAa OCHOBE
UMEIOIIUXCS 3HAHUU U TOTIOJTHUTETbHBIX HCTOYHUKOB;



MCIOJIb30BaTh MPHU BBIOJIHEHUHM Y4EOHBIX 3aJaHUM HAyYHO-TIOMYJISPHYIO
JAUTepaTypy (GPU3NUECKOro cCoAepkKaHUsl, CIIPABOYHbIE MaTEpUaIbl, pECYPCHI
cetu MHrepHer, Bianerb nNpuéMaMH KOHCIIEKTUPOBAHUSA  TEKCTA,
npeoOpa3zoBaHus HH(POPMALMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHbIE COOOIIEHUS HA OCHOBE
UHpOpPMAIlMU U3 HECKOJIbKUX HCTOYHUKOB (DHU3MUECKOIO COAEpIKAHUA,
nyOIMYHO TPECTABMIATh PE3YNIbTaThl IPOESKTHON MIIM UCCIEI0BATEIbCKON
NEATENIbHOCTH, IIPU OTOM TPAMOTHO  HCIOJB30BAaTh  HM3yYECHHBIN
NOHATUHHBIM anmaparT u3ydyaeMoro pasjena (U3NKA U CONPOBOXKAATh
BBICTYIJICHWE TMpE3eHTAalNer ¢ Y4€TOM OCOOCHHOCTEW ayauTOpuu
CBEPCTHHKOB.



TEMATUYECKOE INTAHUPOBAHUE

7 KJIACC
Kosan4vecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoabubie | IlpakTuueckme
n/n NporpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTsI padoTsI
pecypchl
Pa3nes 1. ®usnka u e€ posib B NO3HAHNH OKPYKAKOIIEro MUPa
bu6nuoreka [IOK
11 Pusnica - Hayka o mpHpose 2 https://m.eds00.ru/7f416194
but6mmoreka [IOK
12 DH3HHCCKHE BENHIHHb 2 ! https://m.edso00.ru/7f416194
bu6nuorexa [IOK
13 E i 2 1
CTE€CTBEHHOHAYYHBI METO/1 MO3HAHUS htts://m.edso0.ru/ 7416194
Hroro no pazueny 6
Paznean 2. [lepBonayajibHbIe CBeeHHS 0 CTPOEHUHU BellleCTBa
bubmuorexa [IOK
2.1 1
CTpoene peuiecTa https://m.eds00.ru/7f416194
99 JIBr>keHre U B3aUMO/I€HCTBHE YaCTHIL 5 1 bubmuorexa [IOK
' BEIECTBA https://m.eds00.ru/7f416194
bubmuorexa [IOK
2. Ar 2
3 PETATHBIC COCTOAHUA BELIecTha https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pa3nea 3. /IBu:xeHMe U B3auMoOAeiicTBUE Tel
bu6mmoreka [IOK
A M
3 CXARIICCHOC ABHACHHC 3 https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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bu6mmoreka [IOK
32 Huepuums, Macea, IIoTHOCTS 4 ! https://m.edsoo.ru/7f416194
bubmuorexa [IOK
3.3 Cuna. Bupst e 14 2 https://m.edso0.ru/7f416194
Hroro no paszneny 21
Paznen 4. /laBiieHne TBEPABIX TeJl, )KUAKOCTEH U ra3oB
41 Hasnenue. [lepenada naBnenus TBEPILIMHU 3 bu6nnoreka [IOK
' TeJIaMH, JKUJIKOCTSIMU U Ta3aMH https://m.edsoo0.ru/7f416194
bu6nuorexa [IOK
4.2 JlaBIIeHHE KHAKOCTH > https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4.3 ATmoCheproe naBneHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBrE )KUJIKOCTHU U Ta3a HA MOTPYKEHHOE 5 3 bu6nuoreka LIOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazueny 21
Pa3nea 5. PaGora u MoIHOCTDH. JHEprus
Bbu6nuoreka [IOK
>1 PaGora u momsocTs 3 ! https://m.edsoo.ru/7f416194
bu6nmmorexa [IOK
52 Hlpocthie MeXAHH3MbI > 1 https://m.edso0.ru/7f416194
bubmuorexa [IOK
53 MexarHteckas SHepris 4 ! https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (uhp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIe
padoThbI padoTbI
pecypchbl
Paznen 1. TenoBble siBjIeHUs
. but6mmoreka [IOK
11 Crpoenue u cRoficTBa BemecTsa ! https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
12 Tennossie mponeccot 21 ! > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. DjiekTpuYecKHe U MATHUTHBIE SIBJICHUS
21 DNeKTpUYECKHe 3apsiibl. 3apsyKEHHBIE Tea 7 1 bubnuotexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 [TocTosIHHBIN AJIEKTPUYECKUI TOK 20 2 7 httos://m.edsoo.ru/7f4181ce
bubmunorexa LIOK
2. M 1 1.
3 ATHITHBIC ABACHI 6 > https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 IIIEKTPOMATHHTHAS HHAYKLIHS 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5
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9 KVIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaunmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (uhp )
NMporpaMMbl Bcero o0pa3zoBaTeJibHbIE
padoThbI padoTbI
pecypchbl
Paznen 1. Mexanuveckue siBJIeHUs
11 MexaHu4ecKoe ABUKCHUE U CIIOCOOBI €ro 10 1 bubnuotexa [JOK
' OIUCAHUS https://m.edso00.ru/7f41a4a6
but6mmoreka [IOK
12 B 7 20 1 3
SAMMOACHCTRHE TET https://m.edsoo.ru/7f41a4a6
bu6anoreka LIOK
1.3 3 10 3
AKOHBI COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3nen 2. Mexann4yeckue KoJ1e0aHUS U BOJHBI
but6mmoreka [IOK
2.1 M 0 7 3
CXAHIICCIHE KOJCHAHIA https://m.edsoo.ru/7f41a4a6
bubmunorexa LIOK
2.2 M .3 8 1 3
CRAIICCKHE BOTHEL SBYK https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 15
Pazjen 3. DiieKTpoMarHuTHOE MOJI€ U JIEKTPOMATHUTHBIE BOJHBI
31 DNIEeKTPOMArHuTHOE MOJIE U 6 9 bu6mmoreka [IOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6

Pazgea 4.

CBeToBbIE SIBJICHHS



https://m.edsoo.ru/7f41a4a6
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4.1 3aKOHBI paclpOCTPaHEHUSI CBETA 6 2 bubamorexa [IOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1ada6
bubnunorexa LIOK
4.3 Paznoxenue 6enoro cBeTa B CIIEKTP 3 2 httns://m.edsoo.ru/7f41a4a6
Hroro mo pazgemny 15
Pa3nea 5. KBantoBble siBi1eHus
bubnunorexa LIOK
5.1 Hcnyckanue 1 NOTJIOLIEHUE CBETa AaTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
52 (CTpoetiiie aTOMHOIO A1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6anoreka LIOK
5.3 SnepHble peakuuun 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBropnTenbHO-00001IaK01M i MOYJIb
6.1 IToBTOpEeHue 1 00001IEHNE COAEepKAHUS 9 9 bu6nuorexa [IOK
' Kypca ¢pusuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
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IPOBEPSEMBIE TPEJIMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI OCHOBHOI'O
OBIIETO OBPA3OBAHUSI

7 KIIACC

Kon
MPOBEPSAEMOr0
pe3yJbTara

IIpoBepsieMble npeMeTHbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOW NMPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA

11

HCIOJIb30BAaTh U3YYCHHBIC TOHATUA

1.2

pa3jindaTth SABJIICHUA 10 OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (bI/ISI/I‘{eCKOG SIBJICHHUC

1.3

pacro3HaBaTh MPOSIBIICHUE HM3YyYEHHBIX (QU3NYECKUX SIBICHUI B
OKpY’KarolleM MHUpe, B TOM uucie Gu3nYecKue SBICHUS B IPUPO/IE,
IIPU 3TOM NEPEBOAUTD MPAKTUUECKYIO 33/1a4y B YUeOHYIO, BBIIEIATh

CYILLECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SABJICHUN

14

OMHCHIBATh HM3yYCHHBIC CBONCTBA Tel M (PU3UYECKUE SIBICHUS,
UCTIONB3YS (DM3WUECKHE BEJIIMYMHBI, TPH OIMUCAHUU TPABHIHLHO
TPaKTOBAaTh (PUBUYECKUH CMBICI HCTIOIB3YEMbIX BEIHYWH, HUX
o003HaYeHUs] W EIUHUIBI (U3UYECKUX BEJIMYMH, HAXOJUTh
dbopMyIbl, CBS3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMYUHY C
JIPYTMMH BETUYMHAMU, CTPOUTH IpaUKu U3yIEHHBIX 3aBUCUMOCTEN

(1)I/ISI/IIIGCKI/IX BCJINYHH

1.5

XapaKTepu30BaTh CBOMCTBA Tell, (PU3MUECKHe SBICHUS U MPOLECCHI,
WCIIONIB3Ysl M3Y4YEHHBIE 3aKOHBI, TPH HSTOM JaBaTh CIIOBECHYIO
GOopMyTUPOBKY 3aKOHa U 3alMChIBaTh €ro MaTeMaTU4YecKoe

BBIPAKCHHE

1.6

OOBSICHATH (PU3HUECKUE SBIICHHS, TPOLIECCH U CBOMCTBA Tell, B TOM
qyucie U B KOHTEKCTE CHUTyallMd IPaKTHUKO-OPUEHTUPOBAHHOIO
XapakTepa: BBIABIATH IPUYUHHO-CIEIACTBEHHBIE CBS3H, CTPOUTH
oObsicHeHne u3 1 — 2 Joruyeckux miaroB ¢ omopoid Ha 1 — 2
U3YYCHHBIX CBOMCTBA (DPU3MUYECKUX SIBICHUH, (PU3UYECKHX 3aKOHA

HJIN 3aKOHOMCPHOCTHU




1.7

pemaTh pacuéTHble 3a1aun B | — 2 nelcTBUA, UCIIONb3Ys 3aKOHBI U
dbopMynbl, cBs3bIBatonie (U3MYECKUE BEIUYMHBI: Ha OCHOBE
aHanM3a YCIIOBUS 3aJayd  3alHChIBaTh  KpaTKoe  YCIIOBHE,
MOJICTAaBJIATh (U3NYECKUE BEIMYMHBI B (OPMYINbI U MPOBOJIUTH
pacy€Tbl, HAXOAUTh CIPABOYHBIC JIAaHHBIC, HEOOXOJUMBbIE MJif
pemieHuss  3amad, OIEHWBATh  PEATMCTUYHOCTh  IMOJTYYEHHOUH

(bU3HYECKON BEIIMIMHBI

1.8

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIUTh MPH TTOMOIIH
(¢U3MUEeCKUX METOJOB, B OIMCAHWU HCCJIECJOBAHUS BBIICIATH
npoBepsieMoe  MPEAINoJoKeHHe  (THUMoTe3y),  pas3iuyaTh U
UHTEPIPETUPOBATH IOJIYUYEHHBII pe3yibTaT, HAXOAUTh OIIMOKH B

XOJ¢€ OIlbITa, ACJIaTh BBIBOABI 11O €TI0 pE3YyJIbTaTaM

1.9

NPOBOJUTH OMBITHI 0 HAOIOACHUIO (PU3MYCCKUX SIBICHUN WIIH
bU3HMYEeCKUX  CBOMCTB  Tel:  (GOPMYIUPOBATh  MPOBEPSEMBIC
NPENONOKEH!S, COOMpaTh yCTAHOBKY W3  NPEIJIOKEHHOTO

000py/I0BaHus, 3aMMUCHIBATh X0/ ONbITa U (POPMYIUPOBATH BHIBOJIBI

1.10

BBITIOJTHATH NPSMbIE U3MEPEHUS C MCIOIb30BaHUEM aHAJIOTOBBIX U
UQPPOBBIX MPHOOPOB, 3aMHUCHIBATH MOKAa3aHUA NMPHOOPOB C YUETOM

3aJJaHHOH a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

NPOBOJMUTH HCCJIEJIOBaHWE 3aBUCHUMOCTH OJHOW  (DHU3MUECKOM
BEJIMYMHBI OT JPYrOM C WCIOJIB30BAaHUEM TIPSMBIX HW3MEPCHUIA,
y4acTBOBaTh B IJIAHHUPOBAHUHM Y4€OHOTO HCCIIEIOBaHUS, COOMPATh
YCTAaHOBKY U BBINOJHATh W3MEPCHUS, CIEAYS MPEATIOKCHHOMY
wiaHy, (UKCUPOBaTh pE3YJbTAThl TOJYYCHHOW 3aBHCHMOCTH
(GU3UYECKUX BEJIMYHMH B BUJE MPEIIOKCHHBIX TaOIUIl U TpadruKoB,

ACJIaTb BBIBOAKLI 110 PE3yJIbTaTaM UCCIICA0BaHMA

1.12

IPOBOJIUTH KOCBEHHbIE HM3MEPEHUsI (PU3NYECKUX BEJIUYHUH, CIEIYS
NPEIOKEHHOM  WHCTPYKLIHMH: TPU  BBIIOJIHEHUU U3MEPECHHU
COOMpAaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIISATH 3HAYCHUE

UCKOMOU BEJINYNHBI

1.13

CO6JHO)IaTI:> npaBujia TCXHUKU 0e30MmacHOCTH pu pa60Te C

71a00paTOpPHBIM 000PYI0BAHUEM

1.14

YKa3bIBaTh MPHUHLMIBI JCHCTBUS MNPHOOPOB U  TEXHUYECKHX
YCTPOMCTB, XapaKTepU30BaTh MPUHIUIBI JEHCTBUS HU3YUYEHHBIX

npuOOpOB M TEXHUYECKUX YCTPOWCTB C IMOMOIIBI0 MX ONUCAHUSA,




HCIIOJIB3YsA 3HAHUA O CBOMCTBax (I)I/I3I/I‘IGCKI/IX SBICHUH H

H€O6XO,Z[I/IMBIC (l)I/ISI/I‘ICCKI/Ie 3daKOHBbI H 3AKOHOMCPHOCTHU

1.15

MPUBOJNTh TMPUMEPHI (HaXOauTh WHOOPMALMIO O MpUMEpax)
MMPAKTUYCCKOTI' 0O HUCIIOJIB30BAHUA (1)I/I3I/I‘—ICCKI/IX 3HaHUU B
MOBCCTHCBHON JKM3HHM JUII OOecredeHHuss Oe30MacHOCTH IPHU
oOpamieHUd ¢ TpHOOpaMH W TEXHUYCCKHUMH YCTPOHCTBAMH,
COXpaHEHHsI 370POBbS M COONIOJCHHS HOPM HKOJIOTHYECKOTO

MOBEJICHUS B OKPYXKAKOUIEN cpelie

1.16

OCYHICCTBIIATDH OT60p HNCTOYHUKOB I/IH(I)OpMaI_II/II/I B CCTH I/IHTepHeT B
COOTBCTCTBUH C 3adaHHBIM TIIOMCKOBBIM 34allpOCOM, Ha OCHOBC
HMEIOIIUXCS 3HAaHUM U HYTCM CpaBHCHHA PA3JIMYHBIX HCTOYHHUKOB
BBIICIATH I/IH(l)OpMaI_II/IIO, KOTOpas ABJIAACTCA HpOTHBOpG‘IHBOﬁ W1

MOJKET OBITH HCHOCTOBepHOﬁ

1.17

UCIIOJIb30BATh npu BBIIIOJIHEHUH y4eOHBIX 3alaHui
HAyYHOIIONYJISIPHYIO ~ JIUTEPATypy (U3HUECKOrO  COJEpKaHus,
CIIPaBOYHBIE MaTEpHaNIbl, pecypcbl ceTh VHTepHeT, BIaaeTh
npuéMaMu KOHCIIEKTUPOBAHMS TEKCTa, npeoOpa3oBaHus

uHGOPMAIIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.18

C03/1aBaTh COOCTBEHHBIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOIICHHS
Ha OcHOBe 2 — 3 HCTOYHUKOB HH(pOpMaAIUK (PHU3NUECKOTO
CoJIepKaHMs, B TOM YHUCIIe MyOJINYHO AenaTh KpaTKue COOOLIECHUS O
pe3ynbTraTaXx HpPOEKTOB WM Y4eOHBIX HCCIIEAOBAaHUM, MPU 3TOM
IPaMOTHO HCIOJb30BAaTh M3YYEHHBIN MOHATHHHBIA anmmapaT Kypca

(bu3KKH, COMPOBOXKIATH BHICTYIIJICHUE MPE3eHTaluEH

1.19

OpU  BBIIOJHEHUM  Y4YEOHBIX IPOEKTOB U  HCCJEI0BAaHUMN
pacmpenensaTh O00sI3aHHOCTA B TPYIINEe B COOTBETCTBHH C
IOCTABJICHHBEIMHM 3aJayaMH, CJICIWTh 34 BBINOJHECHHEM INIaHa
IEeWCTBUH, aJeKBaTHO OIIEHMBAaTh COOCTBEHHBIH BKJIaJ B
JIESATCIIFHOCTD TPYIIIIBI, BBICTpPanBaTh KOMMYHUKATHBHOE

B3aUMOJICICTBUE, YYUTHIBASI MHEHHUE OKPYKAIOIIUX

8 KUIACC




Kon
NpoBepPsieMoOro
pe3yJbTara

IIpoBepsieMble mpeIMeTHBbIE Pe3yJIbTATHI OCBOECHHS OCHOBHOM
o0pa3oBaTeIbHON NMPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA

11

HCIIOJBb30BAaTh IIOHATHUA

1.2

pa3jindaTth SABJIICHUA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (I)I/I3I/I‘{eCKOC SIBJICHUC

13

pacrno3HaBaTh MPOSBICHUE H3YYCHHBIX (PU3UYECKUX SIBICHUI B
OKpY’KarolleM MHUpe, B TOM uuncie Gu3nYecKue SIBICHUs B IPUPO/IE,
IIPU 3TOM NEPEBOAUTD MPAKTUUECKYIO 33/1a4y B YUeOHYIO, BBIIEIATh

CYILECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NYECKUX SIBJICHUN

1.4

ONMCHIBATh M3yUYEHHBIE CBOICTBa Tel M (PU3MUECKHE SBIICHUS,
UCTIONB3Ysl (U3WYECKHE BEIMYMHBI, TPU OINUCAHUM IPABHIBHO
TPAaKTOBaTh  (U3UYECKUH  CMBICT  HCHOJB3YEMBIX  BEJIMYHH,
o0O3HauUeHUsI M EAWHUIBl (QU3NYECKHX BEJIMYUH, HAXOIUTh
(dopMynbl, CBA3BIBAIONIME JAHHYIO (PU3UUECKYIO BEJIUYUHY C
JPYTUMH BEJTMYMHAMM, CTPOUTH IpaUKHU U3yUYEHHBIX 3aBUCUMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJINYHH

1.5

XapaKTepu30BaTh CBOMCTBA Tell, (pU3MUecKHe SBICHUS U IPOLECCHI,
UCIIONb3ysl M3YYEHHBIE 3aKOHBI, IIPU 3TOM JaBaTb CJIOBECHYIO
GbOpMyITMPOBKY 3aKOHa H 3alHMChIBaTh €r0 MaTeMaTHYeCKOoe

BBIPAKCHHE

1.6

O0BSACHATH (PU3MUECKHE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHCJIC U B
KOHTEKCTE€ CHUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUYMHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHCHHE W3
1 — 2 noruyeckux maroB ¢ MOMOIIbI0 1 — 2 M3y4EeHHBIX CBOMCTBA

(I)I/I3I/I‘leCKI/IX ﬂBJ'IeHHfI, (bH3quCKHX 3dKOHa UJIM 3aKOHOMCPHOCTH

1.7

pelmaTte pacyéTHbIE 3a4a4d B 2 — 3 NEHCTBUSI, UCIIOJIB3YS 3aKOHBI U
(GopMynbl, CcBs3bIBaOLIME (U3MUECKHUE BEJIWYMHBI: Ha OCHOBE
aHajau3a YCJIOBHSA 3aJa4M 3allMChIBATH KPATKOE YCIOBME, BBIABIATH
HEIOCTAaTOK JIaHHBIX Ul PELICHMs 3aJaud, BHIOMpaTh 3aKOHbBI U
(bopMyiibl, HEOOXOAUMBIE IJIsi €€ pEelIeHMs], IPOBOJUTh PACUETHI U
CpaBHHMBaTh IIOJIyUYEHHOE 3HAu€HUE (QPU3UUYECKOW BEIMYUHBI C

HN3BC€CTHBIMU JaHHBIMU

1.8

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PELIUTh MPH TTOMOIIH

(1)I/I3I/I‘-IGCKI/IX MCTOOOB, HUCHOJIB3YA ONUCAHUC HCCICOOBAHUA,




BBIACIIATH IPOBEPACMOC IIPCAIIOJIOKEHNUEC, OICHNUBATL MPABUJIBHOCTDH

IopsaKa ImpoBEACHHA UCCIICAOBAHUA, ACTIATh BIBOAbI

1.9

IPOBOJIUTH OMNbBITHI MO HAOMIOACHUIO (PU3MYECKHUX SIBICHUM WU
bU3MYEeCKUX  CBOMCTB  Teln:  (GOPMYIUPOBATh  MPOBEPSEMbIC
MPEIIOJIOKCHNS, COOUPATh YCTAHOBKY W3  MPEIJIOKECHHOTO

000py/I0BaHusl, ONUCHIBAThH XOJ1 ONbITa U (POPMYIHPOBATH BHIBOABI

1.10

BBINIOJIHATD MPAMBIE M3MEPEHUS C HUCIOJIB30BAHUEM AHAJIOTOBBIX
npuOOpoB W  JAaTYMKOB (U3WYECKUX BEJIMYMH, CPABHHUBATH
pe3ynbTaThl HM3MEpeHHi ¢ y4€TOM 3aJaHHOW  abCONIOTHOMU

MOrpeIIHOCTU

1.11

MPOBOJNUTh HCCJIEIOBAaHUWE 3aBUCHMOCTH OJHOW  (hU3HUECKOI
BEJIMYMHBl OT JAPYIOM C HCIOJIb30BAHUEM IMPSAMBIX H3MEPEHMIA:
IUIAHUPOBATh HCCJIEJJOBAaHHE, COOMpPATh YCTAHOBKY M BBINOJHSTH
U3MEpEeHUs, cJenys MpeAJIOKEHHOMY IUIaHy, (DUKCHpPOBAThH
pe3yiabTaThl OJYYEHHONW 3aBUCUMOCTH B BUJI€ TaOJIUIl U TPaduKOB,

ACJIaTb BBIBOAKGI 110 PE3yJIbTaTaM UCCIICA0BaHUA

1.12

NPOBOJUTh  KOCBEHHBIE  HM3MEpPEHHsT  (U3NYECKUX  BEIHYHH:
IUIAHUPOBAaTh ~ M3MEPEHHs,  CcOOMpaTh  HKCHEPUMEHTAIBHYIO
YCTaHOBKY, CJIEAYS IPEUIOKEHHON HWHCTPYKLUH, U BBIYKUCIATH

3HAYCHUC BCIINYHNHBI

1.13

CO6JHO)IaTB npaBujia TCXHUKH 0€e30I1acHOCTH npu pa60Te C

1ab0paTOPHBIM 000PYIOBAaHUEM

1.14

XapaKTepu30BaTh MNPUHIUIBI JEHCTBUS H3YYEHHBIX HPUOOPOB U
TEXHHUYECKHUX YCTPOMCTB C OMOPOMl HAa MX OMHUCAHMS, HCIOIb3YS
3HaHUSI O CBOMCTBaxX (U3MYECKUX SIBICHUW U HEOOXOIUMBIE

du3nUeckre 3aKOHOMEPHOCTH

1.15

Ppaco3HaBaTb NPOCTHIC TEXHUYCCKUC yCTpOﬁCTBa " U3MCPUTCIIbHBIC
HpI/I60pBI o CX€MaM U CXECMAaTUIHBIM PUCYHKaM, COCTABJIATh CXCMbI
SJICKTPHUICCKUX HeHefI C IOCJICAOBATCIIBHBIM W IapaJlJICIIbHBIM
COCAUHCHUECM DJJICMCHTOB, pa3jindasd YCJIOBHBIC 0003HaYCHHS

OJICMCHTOB JJICKTPUUYCCKHUX Hemnemn

1.16

NPUBOJUTH TPUMEPH (HAXOAUTh HMHPOPMALMIO O MPUMEPAX)
INPAKTUYECKOTO  HCIIOJIb30BaHMUA  (PU3MYECKUMX  3HaHUM B
MOBCEIHEBHOM JKM3HM JUId oOecriedyeHus O€30MacHOCTH IpHU

oOpamieHnd ¢ mpuOOpaMu W TEXHUUYECKUMHU YCTPOWCTBAMH,




COXpaHCHUA 3O0POBbI U CO6J'IIOI[CHI/I$I HOPM 3KOJIOTHUYECKOI'0O

MOBEJICHUS B OKPYKAIOIIEH cpefie

1.17

OCYIIECTBIISITh MOMCK HMH(MOpMALUU (PUIUYECKOTO COAEPKaHUSA B
ceTy VIHTepHET, Ha OCHOBE UMEIOIINXCS 3HAHUH U MyTEM CpaBHEHUS
JIOTIOJTHUTEIbHBIX MCTOYHHKOB BBILAENATH HMH(OpMaIMio, KOTopas

ABJIIETCS TPOTUBOPEUMBON MIIH MOXKET OBITH HEJOCTOBEPHOI

1.18

UCTIOJIb30BaTh TIPU BBIMOJHEHUM Y4eOHBIX 3aJaHuil Hay4dHO-
HOMYJSIPHYIO JIUTEPATypy (U3NYECKOTO COAEp)KaHUs, CIPAaBOUYHBIC
MaTepuansl, pecypcbl ceth HTepHeTr; Bnazers npuémamu
KOHCITIEKTUPOBAHMsI TEKCTA, IpeoOpa3zoBaHus HH(YOPMAIIUHN U3 OHOM

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

co3laBaThb COOCTBEHHbIE MHUCHbMEHHBIE U KpPaTKUE YCTHBIC
cooOmieHus, 0000mas nHPOpMaALUI0 U3 HECKOJIBKUX HCTOYHUKOB
(bu3NYECKOTo CoepKaHUs, B TOM 4HCJe MyOJUYHO MPEICTaBISThH
pe3yJIbTaThl IPOEKTHOM WUIIN UCCIE0BATENBCKOMN N€ITETbHOCTH, TPU
3TOM TPaMOTHO HCHOJIb30BaTh W3Y4YECHHBIM IMOHATHWHBIN amnmapar

Kypca (hU3HMKH, COPOBOXKIAThH BRICTYIUICHUE TIPE3CHTAINCH

1.20

IPY BBINOJIHEHUH YY€OHBIX MPOEKTOB U MCCIIEAOBAaHUN (PU3HMUECKUX
IPOIIECCOB paclpesieaTh 00s13aHHOCTH B I'PYIIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM 3aJa4aMH, CJICAUTh 3a BBINOJHEHUEM IUIaHA
JNEUCTBUM M  KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBATh
COOCTBEHHBIM BKJIaJ B JIEATENbHOCTb TPYMIbI, BBICTPAUBATH
KOMMYHHUKATHBHOE  B3aMMOJCHCTBHE, NPOSABIASL  T'OTOBHOCTH

paspemaTth KOH(OIUKTHI

9 KUIIACC

Kon
MpoBepsieMOro
pe3yJbTara

IIpoBepsiemble peaMeTHbIE Pe3yJIbTAThI OCBOCHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA
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HCIIOJIb30BAaTh U3YYCHHBIC TOHATUA

1.2

pa3jindaTth SABJIICHUA 1O OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (I)I/I3I/I‘-ICCKOC SIBJICHUC

1.3

pacro3HaBaTh MpPOSBICHUE M3YYCHHBIX (DU3MUECKHX SBJICHHUNA B

OKpY’XKarolleM MHUpe, B TOM uucie Gu3nYecKue SIBICHUSI B IPUPO/IE,




IIpU 3TOM NEPEBOAUTDL MPAKTUYCCKYIO 3a/la1y B yqe6Hy}0, BBIACIIATDH

CYIIECTBEHHBIE CBOMCTBA (PU3HAKK) PU3NUECKUX SIBICHUIN

14

ONMCBIBATh M3Y4YEHHbIE CBOWCTBA Tel U (U3UYECKUE SIBICHUS,
UCHIONB3YS (PU3MUECKHE BEJIIMYMHBI, IPHU OINUCAHUU MPABHIBHO
TPAaKTOBaTh  (U3UYECKUH  CMBICT  HCHOJB3YEMBIX  BEJIHMYHH,
0o003HaYeHUsT W E€IUHUIBl (U3NYECKUX BEJIMYMH, HaXOJIUTh
(GopMynbl, CBA3BIBAIONIME MJAHHYIO (PU3UYECKYI0 BEIUYMHY C
JPYTUMH BETMUYMHAMH, CTPOUTH IPa(UKH U3Y4YEHHBIX 3aBUCUMOCTEH

(bU3HYECKUX BEITNINH

1.5

XapaKTCPpHU30BaATh CBOMCTBaA TCI, (I)I/I3I/ILIGCKI/IG SABJICHUSA U ITPOLCCCHI,
HCIIOJIB3YSA H3YUYCHHBIC 3aKOHBbI, NPH 3TOM J[JaBaTb CJIIOBECHYIO
(bOpMy.]'IHpOBKy 3dKOHa MW 3allMdCbhiBaTb €TI0 MAaTCMaTHYCCKOC

BbIPAXCHHUC

1.6

OOBACHATH (hU3NUECKUE MPOIECCH U CBOICTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CHUTyalluld MPaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa:
BBISIBIISITH IPUYHHHO-CIIC/ICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOTMYECKUX IIaroB C MOMOIIBI0 2 — 3 M3yYCHHBIX CBOWMCTBA

bu3nUecKkux ABICHUM, (PU3NIECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemaTh pacuéTHbIE 33/7a4yMl (OMMparoIuecss Ha cuctemy u3 2 — 3
YpaBHEHMI), HCHOJB3ysd 3aKOHBI U (OPMYJBI, CBS3BIBAIOIIHE
dusznyeckue BEIMYMHBL: HA OCHOBE aHajdM3a YCJIOBUSA 3aJlaul
3alMChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEAOCTAIOLIUE WIH
M30BITOYHbIE JAHHBIC, BRIOUPATH 3aKOHBI U POPMYJIbI, HEOOXOAUMBIE
JUTSL pelIeHHs], TPOBOAUTh Pacu€Thl U OLIEHUBATHh PEATUCTUYHOCTH

MOJIy4EHHOT0 3HaUeHUs (PU3HUECKON BEITUIMHBI

1.8

pacro3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPU IMOMOIIU
(bU3NUECKUX METOJIOB, UCIIONB3YsI ONUCAHUE UCCIIEI0OBAHUS, BBIICIATh
IIPOBEPSIEMOE IPEIIONIOKEHNE, OLICHUBATh IPABWIBHOCTh MOPsIKA
IIPOBEICHUSL HCCIICOBAHMA, JENaThb BBIBOJABI, HMHTEPIPETUPOBATH

pe3ynbTaThl HAOMIOJCHUHN U OITBITOB

1.9

IMPOBOAUTL OIIBITHI 10 Ha6J'IIO,I[eHI/IIO (I)I/I3I/I‘IGCKI/IX SIBJICHUH WU
(I)I/I3I/I‘-IGCKI/IX CBOMCTB T€JI: CAMOCTOSTEIIHFHO CO6I/IpaTB YCTaHOBKY U3
HU30BITOYHOIO Ha60pa 060py,HOBaHI/I$I, OIIMCBhIBATBb XOJ OIIbITa U €TI0

pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI




1.10

NPOBOJUTH MPU HEOOXOIUMOCTH CEPUI0 TPSMBIX H3MEPEHUIH,
ompenessisi CpeiHee 3HAYCHHUE W3MEpseMoll BeTHuuHbI ((OKyCHOE
paccTosiHue coOMparoIei JUH3bI), 000CHOBBIBATh BHIOOP criocoOa

HU3MEpPEeHHS (M3MEPUTEIHHOTO MPUOopa)

1.11

NPOBOJUTH HCCIIEIOBAaHUE 3aBUCHMOCTEH (DU3MUYECKUX BEIMYHH C
HCITIOJIb30BAHUCM IPAMBIX HSMCPGHI/Iﬁl IIJIaHUPOBATh UCCIICAOBAHUC,
CaMOCTOSAITEIIEHO COOMPATh YCTAaHOBKY, (PUKCHPOBATH PE3YJIbTATHI
MOJTYYEHHOW 3aBUCHUMOCTH (PU3UYECKUX BEIUYWH B BHJE TaOIUIU

I‘pa(l)I/IKOB, ACJIaTh BBIBO/BI IO PE3yJIbTaTaM UCCICAOBAHUA

1.12

NPOBOAWTH  KOCBEHHBIE HM3MEpeHHs  (DU3MYECKHX  BEJIUYHUH:
IUIAHUPOBAaTh ~ U3MEPEHHs,  coOupaTh  HKCIEPUMEHTAIBHYIO
YCTaHOBKY M BBIMOJHATH HW3MEPEHUs, Cleaysd NpeaIoKeHHON
WHCTPYKIIMHU, BBIYMCIATH 3HAUCHHE BEJIMUYMHBI W aHAIM3UPOBATH
MOJly4YEHHbIE PE3yNbTaThl C Y4ETOM 3aJaHHOW IOTrPEHIHOCTH

U3MEPEHUI

1.13

coOmofaTh MpaBuUia TEXHUKH O€30MacHOCTH Mpu pabote ¢

71a00paTOPHBIM 000PYI0BAHUEM

1.14

pa3nuyaTh OCHOBHBIC MPU3HAKU M3YYCHHBIX (PU3UYECKHX MOJEICH:
MaTepualibHas TOYKa, aOCOJIOTHO TBEPAOE TENO, TOYCUHBIN
UCTOYHHK CBETA, JIy4, TOHKAs JIMH3a, IUIAHETApHAs MOJEIb aTOMa,

HYKJIOHHas1 MOCJIb aTOMHOTO S apa

1.15

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUYEHHBIX NPUOOPOB U
TEXHUYECKHUX YCTPONCTB C ONOpPOM HAa WX OINHCAHUS, HCIOIB3YS
3HaHHUA O CBOWCTBaXx (PU3MUECKUX SIBICHUH U HEOOXOAUMBIE

¢uznyeckre 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BaTh CXEMbl M CXEMaTUYHBICE PUCYHKH H3YYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  HM3MEPHUTENbHBIX  IpUOOPOB U
TEXHOJIOTMYECKUX MPOLECCOB MPU PELIEHUH Y4€OHO-ITPAKTUUECKUX
3aJ1a4, ONTUYECKHE CXEMBbI JJIsl TOCTPOSHHS M300paKeHUH B INIOCKOM

3epKajie u cobuparoei TuH3e

1.17

OPUBOJIUTH MpHUMEPHl (HAXOAWTh HMH(OPMALMIO O THpUMepax)
OPAaKTUYECKOI0  MCIOJIb30BaHUS  (PU3MYECKUX  3HAHUM B
IOBCEJHEBHON KM3HM Uil obecriedeHus: 0€30MacHOCTH  IPH

oOpamieHun ¢ npubopaMd U TEXHHYECKHUMH YCTpOICTBamH,




COXpaHCHUA 3O0POBbI U CO6J'IIOI[CHI/I$I HOPM 3KOJIOTHMYECKOT'O

MOBEJICHUS B OKPYKAIOIIEH cpefie

1.18

OCYIIECTBIISITh MOMCK HMH(MOpMALUU (PUIUYECKOTO COAEPKaHUSA B
cetu MHTEpHET, CAMOCTOSITENHHO (HOPMYTUPYS TTOMCKOBBIN 3ampoc,
HAaXOJIUTh TIYyTH OMNPEACIICHHUs] JIOCTOBEPHOCTH  MOJYYCHHOU
nH(OpMAIIMM HA OCHOBE MMEIOIIMXCS 3HAHUN M JTOMOJIHUTEIBHBIX

HUCTOYHUKOB

1.19

UCTIOJIb30BaTh TIPU BBIMOJHEHUM Y4eOHBIX 3aJaHUil Hay4dHO-
HOMYJSPHYIO JIUTEPATypy (U3NYECKOrO COAEp)KaHUs, CIPAaBOYHBIC
MaTepuainsl, pecypcbl cetd MHTepHeT; Biaxers InpuémMamu
KOHCITIEKTUPOBAHUsI TEKCTA, Mpeodpa3zoBaHus HH(YOpMAIIUKN U3 OHOM

3HAKOBOW CHUCTEMBI B APYTYIO

1.20

CO3/1aBaTh COOCTBEHHbIE IMCBMEHHBIE U YCTHbIE COOOLICHHS Ha
OCHOBE HH(pOpPMAIMM U3 HECKOJIBKUX HCTOYHHKOB (DPU3HYECKOIO
coJiep>KaHus, MyOJIMYHO MPEICTaBIATh Pe3yJIbTaThl MPOEKTHON HUIIN
HCCJIEIOBATENIBCKOM  NIEATENIBHOCTH, TIPU  3TOM  I'PaMOTHO
WCIIOJIB30BaTh M3YYCHHBIM IOHATHUMHBIM ammapar HM3y4aeMoro
pasnena (U3MKU M CONPOBOXKIATh BBICTYIUICHHUE IPE3CHTALUEH C

y4€TOM 0COOEHHOCTEH ayUTOPUN CBEPCTHUKOB

1.21

IIPU BBIITOJTHCHHUHN y‘{e6HBIX IMPOCKTOB U HCCIIEJOBaHMI (bHBI/I‘ICCKI/IX
IMPpOLCCCOB pacCIpeaCiIATh 0053aHHOCTHU B rpymme B COOTBETCTBUHU C
INOCTAaBJICHHBIMHU 3aJgad4aMH, CJICIHUTb 3a BbIIOJHCHHUCM IlJIaHa
HeﬁCTBHﬁ u KOPPCKTHUPOBATH €ro, aZICKBATHO OLCHUBATH
COOCTBEHHBIH BKJIaa B OCATCIBHOCTb TIPYIIIIbI, BBICTPAHWBATH
KOMMYHUKAaTHBHOC BSaPIMO,I[efICTBHC, IIPOSABIIAA TOTOBHOCTB

paspemath KOH()IUKTHI




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC

Kon
pa3jaena

Kon

3JIEMEHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUA

®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOIIET'O MHUPA

11

dusznka — Hayka O MNOpUpoje. SIBICHHS NPUPOIBI.
dusudueckue SIBICHUS: MEXaHHUYECKHE, TCIIJIOBLIC,

SJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBBIC

1.2

@usnyeckue BenUUMHBL 3mepenue QuzmuecKkux
BenuuuH. @Dusmyeckue npubopsl. [lorpemHocTsh

U3MepeHnil. MexxayHapoaHas CUCTEMA €IMHUI]

1.3

1.4

ECT@CTBCHHOH&Y‘IHLIIZ METO/J ITO3HAHUA: Ha6J'IIO)IeHI/Ie,
MMOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIABUIKCHUC 'HIIOTE3,
9KCIICPUMCHT II0 TIIPOBEPKC THUIIOTE3, 00BsACHEHHE

Ha6J'II-OI[a€MOFO SIBJICHUS

Onucanne GU3NIECKUX SBICHUHN C ITOMOIIBIO MOJIEIICH

1.5

[IpakTHyeckue padboOTHI:

###Par#t#13mepenne paccTossHUI.
#e#HPar###13meperne 00bEMa KHUIKOCTH U TBEPAOTO
Tena.

#H#Par###0OnpeneneHue pa3MepoB MabIX TeJl.
H#HH#Par##H#13mMepene  TeMmrepatypbl IpU  TTOMOIIHU

KHUIKOCTHOI'O TCPMOMETpPA U NATYHMKA TEMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHWS O CTPOEHNU BEIIIECTBA

2.1

#H##Par###CTtpoeHrue BelecTBa: aTOMBl M MOJIEKYJIHI,
ux pasmepbl. OTMBITHI, JOKa3bIBAIOUINE IHCKPETHOE

CTPOCHHE BCUICCTBA

2.2

#H##Par###/[siokenne  dactun,  BemjectBa.  CBsi3hb
CKOPOCTH JBW)KCHHS YaCTUI] C TEMIIEpaTypO.

BpoynoBckoe nBmxenue, 1uddysus

2.3

BzaumopeiicTBHE YacTHII BEIIECTBRA: NPUTSXKCHUC U

OTTAJIKMBAaHHUC




###HPar### Arperataele COCTOSIHUS BEILECTBA:

CTpOCHHUE ra3os, KHUIKOCTEH U TBEPHBIX
24 (KpuCTaJUTMYECKHX)  Tel.  B3auMOCBA3b  MEXKIYy
CBOWMCTBAMH  BEIIECTB B  pPa3HBIX  arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJICKYJISIPHBIM CTPOCHUEM
2.5 OCOoOEHHOCTH arperaTHhIX COCTOSTHUN BOIBI
IIpakTHyeckue padOTHI:
#H#Par###01enka 1uaMeTpa aToMa METOJIOM PSIOB (C
ucrnoip30BanueM ororpaduit).
2.6 #HHPar###OneITEl 10 HAONIONEHHUIO  TEIUIOBOTO

paciupeHus ra3oB.
H#HH#Par###0npITel IO OOHAPY)KCHHUIO JIEHCTBUS CHII

MOJICKYJISIPHOTO IIPUTAXKCHUA

JIBWDKEHUE U B3AMMOJIEMCTBYE TEJI

31 Mexanunueckoe JIBUKCHHUE. PaBHOMEpHOE 51
' HEPaBHOMEPHOE JIBIIKCHHE
#H#Par###Ckopocts.  CpelnHsst ~ CKOpPOCTh  TpH
3.2 HEpPaBHOMEPHOM JBI>KEHHH. Pacuér myTu u BpeMeHU
JIBUKEHUS
SIBnenue nHepunu. 3akoH HUHepuuU. B3zaumopeiicteue
3.3 TeJ KaK MPUYMHA U3MEHEHUSI CKOPOCTHU JBUKEHUS TEll.
Macca kak Mepa HTHEPTHOCTH Tela
34 #H##Par### InotHoCcTh BemiecTBa. CBA3b TIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHUIE 00BEMa BEIIEeCTBA
3.5 Cuna Kak XxapakTepUCTHKa B3aUMOJIEUCTBUS Tell
35 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOILBIO TMHAMOMETpA
3.7 ###HPar#t#Asnenne tarorenus u cuia tsokectH. Cuna
' TSYKECTU Ha JpYrux maHerax. Bec tena. HeBecomocTth
38 Cuna tpenusa. TpeHue CKOJIbKEHUSI U TPEHHUE IOKOS.
' TpeHue B mpupoie U TEXHUKE
39 #HH##Par###Cnoxenne Cui, HANPaBICHHBIX IO OJHOM
' npsiMoii. PaBHoAEeHCTBYIOIIAs CUIT
3.10 IIpakTueckue padbOTHI:




OnpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBMKEHUS
(wapuka B OKUAKOCTH, MOJEIU 3JIEKTPUUYECKOIO
aBToMOoOMWIsl M Tak gjanee). OnpexneneHue cpeaHei
CKOPOCTH CKOJIBKEHHs Opycka WIM UIapuKa II0
HAKJIOHHOM IUIOCKOCTH. OmpeneiieHne IUIOTHOCTH
TBEpAoro  Tena.  OnObITBI,  JEMOHCTPHUPYIOIINE
3aBHCUMOCTH PaCTsHKEeHUs (edopManin) Ipy>KUHbI OT
IPUJIOKEHHOW cuiibl. OIBITHI, JAEMOHCTPUPYIOLIUE
3aBHCHMOCTB CHJIbI TPEHMSI CKOJIBXKEHUS OT Beca Teja U

XapakTepa CONPHKACAIOLINXCS TOBEPXHOCTEN

@u3nyecKue BICHUS B IIPUPOAEC: IIPUMEPHI IBWKEHUS C

3.11 Pa3IMYHBIMUA CKOPOCTSIMU B YKHBOW M HEXXHBOU TIPUPOJIC,
JICHCTBHE CHITBI TPEHHS B TIPHPOJIE U TEXHUKE
3.12 TexHHYeCKHEe YCTPOHUCTBA: TMHAMOMETD, TIOIIIHITHUKH

TIABJIEHME TBEP/IBIX TEJI, )KUJIKOCTEI 1 TA30B

4.1

HaBnenne tBEpHoro tena. CrnocoObl yMEHBIIEHUS U

YBCIMYCHUA OaBJICHUA

4.2

I[aBJICHI/IC raa. 3aBUCHMOCTh JaBJICHHUA Ta3a OT

00BEMa, TEMIIEpaTyphl

4.3

Hepez[aqa JaBJICHUA TBépILHMI/I TCJI1aMU, )KUAKOCTAMU U

razamu. 3axoH [lackansg. [THeBMaTHUYEeCKE MAIITNHEI

4.4

3aBUCHMOCTh JaBICHHUS O KUAKOCTH OT TIyOHHBI.
I'uppocratuueckuit  mapagokc.  CooOmiaromuecs

cocynsl. ['mapaBimueckue MeXaHU3MbI

4.5

Atmocthepa 3emam u  aTMOC(epHOE JIaBIICHHE.
[lpuymMHBI CYIIECTBOBAHUS BO3AYIIHOH 00OJOYKH
3emun. OnsIT Toppuuennu. 3aBUCUMOCTh
aTMOC(EPHOr0 JaBJIEHUS OT BBICOTHI HAJ YPOBHEM

Mopst

4.6

4.7

W3mepenune atmocdepnoro napneHus. [Ipubopsl amns

U3MepeHust aTMOC(HEpHOro AaBICHUS
JleiicTBrE XMAKOCTH W ra3a Ha MOTPYXKEHHOE B HUX
Teno. BrelTankuBaromiasi (apxuMenoBa) cuiia. 3aKOH

Apxumena




4.8

4.9

IInaBanue Ten. Bo3ayxomiasanue

[TpakTrueckue pabOThI:

HccrmenoBanne 3aBUCHMMOCTH Beca Tella B BOJE OT
o0béMa MOrpyXKEHHOW B JKUIKOCTh YaCTU Tela.
OrnpezienieHNe BBITAIKUWBAIONICH CUIIBI, ACHCTBYIOIICH
Ha TeNo, MNOrpy:kKEHHOE B KUAKOCThb. lIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAOLIEH CUJIbI, IEUCTBYIOLIEH
Ha TEJIO B JKUAKOCTH, OT MacChl Tela. OIbITHI,
JIEMOHCTPUPYIOIIME 3aBUCUMOCTb  BBITAJIKHUBAIOIICH
CHWJTBI, IEUCTBYIOIIEH Ha TEJO B KUIKOCTH, OT 00bEMa
MOIPYKEHHOU B KUJIKOCTh YaCTH TeJa U OT IUIOTHOCTH
xkuakoctu.  KoHcTpympoBaHue — apeomeTpa WU
KOHCTPYUPOBaHHE JIOAKM W  omOpefeNeHue  e€

Ipy30MObEMHOCTH

4.10

dusnueckue  ABJIEHUS B NPUPOAE:  BIUSHUE
atMOocepHOTO JIaBJIeHWs Ha JKMBOM OpPTaHU3M,

TJIaBaHUEe PhIO

411

TexHuyeckue ycTpOHCTBA: COOOIIAIOIIMECS COCYABI,
YCTPOMCTBO BOJONPOBOJA, THMIPABINYECKUI IIpecc,
MaHOMeETp, 0apoMeTp, BHICOTOMEp, MOPIIHEBOW Hacoc,

apeoMeTp

PABOTA, MOIITHOCTD, OHEPI'MA

5.1 Mexanudeckas pabota

5.2 MexaHnyeckasi MOIIIHOCTb

£ 3 IIpocTele MexaHW3MBI: pblyar, OJIOK, HaKJIOHHAas

' riockocTsh. [IpaBuiio paBHOBecHs pblyara

5.4 [IpumeHeHne mpaBuiia PaBHOBECHS pblUara K OJIOKy
«3onoToe  mpaBWiIO»  MexaHukH. KoapdunueHnt

5.5 MOJIE3HOTO  JelcTBHA  MexaHu3MmoB.  IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTeHManbHasg SHEPTUM TeJa, MOJHIATOr0 HajJ 3eMIEH

5.7 Kunetnueckas sneprus

5 g [Tonnas mMexaHuyeckas HEprusl. 3aKOH U3MEHEHMs U

COXpaHCHUA MEXaHHUYECKOM OHECPTIUun




5.9

[IpakTryeckue paboTHI:

###Par###Onpeneneaue pabOTHl CHIIBI TPEHHUS IPH
pPaBHOMEpPHOM JBW)KEHHUU Tejla [0 TOPU30HTAIbHOU
noepxHoctu. HcciienoBanue yclIOBUM pPaBHOBECHUS
peruara. Mamepenue KIIJI HaKIOHHOW MJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUsI MEXaHUIECKON YHEPTUU

5.10

duznyeckue SBJICHUS B npupoac: pblHyaru B TCJIC

YCJIO0BCKa

5.11

TexHudeckue yCTpOMCTBA: pblyar, IOJBWKHBIA U
HETOBIKHBIN OJIOKH, HAKJIIOHHAS TNIOCKOCTh, IPOCTHIE

MCXAaHU3MBEI B 6BITy

8 KUIACC

Kon
pa3jaena

Kon
3JIeMeHTAa

HpOBepHeMbIe 3JIEMEHTBI COACPKAHUSA

TEIUIOBBIE ABJIEHUA

6.1

OCHOBHBIE TIOJOXKCHHUS MOHCKyJIHpHO-KHHCTI/I‘{CCKOI\/'I
TCOpHUU CTPOCHHA BCIICCTBA. Macca wu pa3Mephbl
MOJICKYIIL. OHLITLI, IMOATBCPKAAOIIHUE  OCHOBHBIC

MIOJIOKEHUS MOJIEKYJIIPHOKMHETHYECKON TEOPUHU

6.2

Mogenun  TBEPAOrO, JKUAKOTO M Tra3o00pa3HOro
cocTosiHUiA BemiecTBa. Kpucrammueckue u amopdHbie

TCIa

6.3

OOBsicHEHHE CBOMCTB I'a30B, JKUAKOCTEH U TBEPBIX TEI
Ha OCHOBE IIOJIO)KEHUU MOJIEKYJIIPHOKHUHETHYECKOU

TEOpUU

6.4

CMmaunBanue u KalmUJIJIIPHBIC ABJICHUA

6.5

TemnnoBoe paclIMpeHHe U CKaTHe

6.6

Temmnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO

TCIIJIOBOI'O ABMKECHUSA YaCTHUIL




BuyTtpennsis ~ »sHeprus. CrocoObl  M3MEHEHHUSA

6.7 BHYTPEHHEH SHEpruu: Telionepeaadya U COBEPIIECHUE
paboTsl
68 Bunsr TEIUIONepe1ayn: TEIUIONPOBOAHOCTH,
' KOHBEKIIMSI, U3ITy4eHUE
KonnuectBo  TemnoTel.  YaenbHas — TEMIOEMKOCTh
6.9
BEIIECTBA
TeriooOMeH U TemIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OanaHca
511 [InaBneHne u  OTBepAEBaHHE  KPUCTAIUITMUECKHX
' BEILIECTB. Y IeIbHAas TEIJIOTA IJIaBJICHUS
[lapooOpa3zoBanue u KouaeHcauusa. Vcnapenue.
5.12 Kunenue. VYaenpHas Termora mapooOpa3oBaHMs.
. 3aBHCHMOCTB TEMIIEPATyPhI KHIIEHUS OT aTMOC(HEPHOTO
JABJICHUS
6.13 BrnaxHocTs Bo3ayxa
6.14 OHeprus TOIUIMBA. Y IeJIbHAs TEIJI0Ta CTOPAHUS
[Mpunnuner pabotsl  TeroBbix aurarenein  KIIJI
6.15 TEIUIOBOTO JIBUTATENsl. TeIIoBble ABUTATENH U 3alUTa
OKpYKarolieu cpebl
3aKOH COXpaHEHUS U TpPEeBpallleHHus OHHEPruu B
6.16
TEIUIOBBIX IpoLEccax
[IpakTryeckue pabOTHI:
H#HHHPar###0nbITEI TI0 OOHAPYKEHUIO JCHCTBUS CHI
MOJIEKYJISIPHOTO IPUTSKEHHUS.
#H#HPar#H###0OnbITBl 110 BBIPAIIMBAHUIO  KPHUCTAJUIOB
6.17 IIOBapEHHOM COJIM MJIM caxapa.

#HHPar###0neITel 0 HAOJMIOINEHUI0  TEIUIOBOTO
pacIIMPEHUs Ta30B, )KUIKOCTEH U TBEPIBIX TEIL.
###Par###OnpeneeHne nTaBicHNs BO3ayxa B OaJlJIOHE

HINPHILIA.




H#HHHPar###OnbIThI, JEMOHCTPHUPYIOUTUE 3aBUCUMOCTH
JABJICHHS BO3JyXa OT ero o0bhEMa M HarpeBaHUS WU
OXJTKICHHUSI.

##HPar### 1 Iposepka TUIIOTE3bI JUHENHON
3aBUCUMOCTH  JUIMHBI ~ CTOJIOMKAa  KHUJIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIEpaTyphl.
#HH##Par###HaOmonenne  W3MEHEHUsT  BHYTPEHHEH
SHEPTUU Tella B pe3yJbTaTe TEIIonepeaadyu U padoThl
BHEIIHUX CHIL

#i#Par#H##lccnenoBanre SBICHUS TEIJIOOOMEHA TIPH
CMEIIMBAHUK XOJOJIHON U TOpPSYEi BOJIBI.
H#HH#Par#H###0Onpenenenue KOJIMYECTBA TEIJIOTHI,
MOJIYYEHHOTO BOJION TpU TEIIOOOMEHE C HarpeThIM
METaNTHYECKUM IHITUHIPOM.

#H##Par###Onpenenenue  yIenbHONH  TEMJIOEMKOCTH
BEILIECTBA.

###Par###lccnenoBanue mporecca uCrmapeHus.
###Par###Onpenenenne OTHOCUTENBLHOW BIAXHOCTH
BO3/IyXa.

H#HH#Par##H##Onpenenenue yAEIbHON TETIOTHI

IJIaBJICHUA JbAA.

6.18

dusnveckue SBICHUS B TMPHUPOJE: TOBEPXHOCTHOE
HATSOKCHWE W KaNWUBIPHBIC SBJICHUS B TMPHPOJE,
KPHUCTAIUTBI B IPUPOe, u3nyueHue ColHIIa, 3aMep3aHie
BOJOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, UHCH, CHCIa.

6.19

TexHuueckne yCTpPOWMCTBA: KalWUIAPHI, PUMEPHI
HCIIO0JIb30BAHHA KPUCTAJIJIOB, )KI/II[KOCTHI:Iﬁ TCPMOMCETDP,
AaTYUK TEMICPATYpPbl, TEPMOC, CHCTCMa OTOIICHUA
JIOMOB, THTPOMETPBI, TICUXPOMETp, MapoBasi TypOWHa,

JIBUTATENb BHYTPEHHETO CTOPaHUSI.

OJIEKTPUYECKUE 1 MAT'HUTHBIE SABJIEHUA

7.1

QHCKTpI/ISaI_[I/IH TECII. I[Ba poaa 3JICKTPUYICCKHUX 3apAa10B




BzaumopeiictBue 3apspkeHHBIX Tell. 3akoH Kyrona

7.2 (3aBHCUMOCTh CHJIBI B3aMMOJIEUCTBHS 3apsDKEHHBIX Tel
OT BEJIMUMHBI 3aPsAJI0B U PACCTOSHUS MEXKIy TEJIaMH)
DIIEKTpUYECKOE ToJie. Hamnpsixénnocts

7.3 anexkTpudyeckoro mnoijsa. IlpuHnun — cynepno3unuu
ANEKTPUYECKHUX ToJIeH (Ha KaUeCTBEHHOM YPOBHE)
Hocurenn snexTpuueckux 3apsiioB. DJIEMEHTapHbBIN

7.4 anexTpuueckuid 3apsa. Ctpoenue aroma. [IpoBogHuku
U JUBJIEKTPUKA

7.5 3aKOoH COXpaHEHHUs IEKTPUIECKOTO 3apsiaa

26 ONEeKTpUYeCKUd  TOK.  YCIOBUS  CYLIECTBOBAHMS

' INEKTPUYECKOT0 TOKA. FICTOYHMKY MOCTOSIHHOTO TOKA
HevictBus AJIEKTPUYECKOTO TOKa (TeruioBoe,

1.7 XUMUYECKOE, MAarHUTHOE). OJEKTPUYECKUH TOK B
KUIKOCTSX U rasax

- OnekTtpuueckass nenb. Cuna ToOKa. DIJIEKTPUUECKOE

' HaIpspDKEHUE
29 CornpoTuBieHue MIPOBOJHUKA. VYaenbHoe
' COINPOTHBIIEHUE BEIIECTBA

7.10 3akon Oma a1 ygacTka 1enu
[locnenoBarenbHOE W NHapajuIeIbHOE COEIMHEHUE

7.11
MIPOBOJIHUKOB
PaGora um MOIIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH

7.12
Hxoynsa — Jlenna

213 DneKTpUYecKre Lenu U MOTPEOUTENH dIEKTPUUECKOM

' sHepruu B ObITy. KopoTKoe 3amblkaHue
[locTostHHBIE MarHuThHl. B3aumoneicTBue NOCTOSHHBIX

7.14
MAarHuTOB
MaruautHoe mnosie. MarHuTHoe moje 3eMiIM U €ro

7.15
3HA4YEeHHE JIs1 ’KU3HU Ha 3emMIie

216 OnbiT Opcrena. MarHutHoe TOJI€ 3JIEKTPUYECKOTO

TOKa. HpI/IMeHeHI/Ie SJICKTPOMArduTOB B TCXHHUKE




HeﬁCTBHC MAarouMTHOIO IIOJIsAI Ha IIPOBOJHHUK C TOKOM.

9H€KTp021BI/IFaTeJ'II) IMOCTOSTHHOTO TOKA. Mcmons30BaHme

i 3JIEKTPOJABUIaTENIel B TEXHUYECKUX YCTPOMCTBAX U HA

TpaHcnopTe

OnbiTel  ®@apajnes. SIBiaeHHE  DJIEKTPOMArHUTHOMU
7.18

naaykuun. [Ipasuno Jlenna

DnexTporeHepaTop. Crioco0sr MOJTyYEHUSs
7.19 3JEKTPUYECKOM  DHEPruu.  DIEKTPOCTAHIMM  HA

BO300HOBIISIEMBIX UCTOYHHKAX SHEPTUU

[IpakTrueckue padbOTHI:

OnBITHI IO HAOTIOACHHIO AJIEKTPU3AIIUH TSI HHTyKITHCH

U TIPU CONPUKOCHOBEHMH.

HccnenoBanue neicTBUg SJIEKTPUUECKOTO TOJS Ha

TIPOBOIHHUKY M JTUDJICKTPUKH.

COopka u mpoBepka padOTHl JIICKTPUUECKOU IIEIHU

MOCTOSIHHOTO TOKa.

W3mepenue u peryniupoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HaPsHKCHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HIYIIETO

4yepe3 pe3ucTop, OT COMPOTUBICHUS PE3UCTOpA U
720 HaMpPsHKEHUsS Ha PEe3UCTOpE.

OnbITHL, JEMOHCTPHpPYIOIINE 3aBHCHUMOCTh
AJEKTPUYECKOTO COMPOTHUBIICHUSI MPOBOJHUKA OT €ro
JUIMHBI, IIJIOLaIN [TONIEPEYHOI0 CEYEHUS U MaTepuaa.
IIpoBepka mpaBuila CIOKEHMsS HANPSDKEHUW IIpU
MOCIIEIOBATEIbHOM COEAMHEHUU JIBYX PE3HCTOpPOB.
[IpoBepka npaBuia /i CUIIbl TOKA MPU NMapajieIbHOM
COeMHEHUU pe3ucTopoB. OmnpeneneHue pabOTHI
JEKTPUYECKOTO TOKA, HIYHIETO YEpe3 PE3UCTOp.
OmnpeneneHre  MOILMHOCTH — DJIEKTPUYECKOIO  TOKa,
BBIJIETISIEMOM Ha pesucrope. Hccnenosanue
3aBUCHUMOCTH CHJIbI TOKA, UYLIETO Yepe3 JIAMIIOUKY, OT

HanpspkeHus Ha Hel. Onpenenenue KIIJ[ nHarpeBaTesns.




UccnenoBanue MarHuTHOTO B3aUMOJACHCTBUS
MOCTOSHHBIX MAarHutoB. M3ydeHWe MarHuTHOIO MOJIs
MOCTOSIHHBIX MAarHUTOB TPH WX OOBCIAMHEHUU U
pasnenenuu. MccnienoBanue 1elCTBUSA DJIEKTPUYECKOTO
TOKa Ha MarHUTHYIO CTpEJIKY. OmBITHL,
JIEMOHCTPHUPYIOIIHE 3aBUCHUMOCTD CHIIBI
B3aMMO/JICVCTBUS KaTYIIIKA C TOKOM U MarHUTa OT CHJIbI
TOKa W HampasBJEHHs TOKa B Karyuke. HM3yueHue
JICUCTBYS MArHUTHOTO TOJISI Ha MPOBOJHHUK C TOKOM.
KonctpyupoBanue n W3y4YECHUE paboThl
3IIEKTPOJBUTATEIIA. Nsmepenne KIIZQ
3JIEKTPOJIBUTATENIbHON  yCTaHOBKU.  OMNBITBI  TIO
HCCIIEJOBAHUIO SIBIICHUS 3JIEKTPOMATrHUTHOMN
WHIYKIIMU: HCCJIEIOBAaHWE W3MEHEHUW 3HA4YeHUS U

HaImpaBJICHUA HHAYKIIMOHHOTO TOKa

dusznueckue SBJICHUS B MPUPOJE: BICKTPUUYECKUE

SABJICHHA B aTMOC(I)epe, OJICKTPHUYCCTBO  KUBBIX

7.21 OpraHW3MOB, MArHUTHOE T10JIe 3eMJIH, Ipeid MOJIOCOB,
POJTb MATHUTHOTO TIOJIS JIJIS J)KU3HU Ha 3eMJie, TIOJIIPHOe
CUSTHUE
TexHu4yeckue yCTpOMCTBA: ANEKTPOCKOI, aMIEPMETp,
BOJITMETP, PEOCTAT, CYETUUK IIICKTPUICCKOM SHEPTHH,
79 AJICKTPOOCBETUTEIbHBIE TIPHOOPHI, HAarpeBaTeIbHBIC
' 3JEKTPONPUOOPHI (mpumepsr), AJIEKTPUYECKUE
MPEeIOXPAHUTENN, AIEKTPOMATHUT, DIEKTPOJIBUTATEIH
MIOCTOSIHHOTO TOKa, TeHEePaTOp MOCTOSHHOTO TOKa
9 KIIACC
Kon Kon
[TpoBepsieMble 37I€MEHTHI COACPIKAHUS
paznena AIIEMEHTa
8 MEXAHUWYECKMUE SABJIEHUA




MexaHn4deckoe JIBHXKCHHE. MaTepI/IaJIBHa}I TOYKa.

8.1
Cucrema orcuéra
8.2 OTHOCUTEILHOCTh MEXAHUYECKOT'O JIBUKEHUS
8.3 PaBHOMEpHOE MIPSMOTMHEWHOE ABIKEHHE
###Par#H#HepaBHoMepHOE IIPSAMOJIMHENHOE
8.4 nBrkeHue. CpeHsisi U MTHOBEHHAsi CKOPOCTh TeJla pu
HEpaBHOMEPHOM JIBHKCHUU
8.5 VYckopeHue.  PaBHOYCKOpPEHHOE — IPSIMOJIMHEMHOE
' JIBIDKEHUE
8.6 #H#Par###Cro0onH0€e nagenue. OnbrTe! [ anuies
###Par###PaBHoMepHOE JBIKEHHUE IO OKPYKHOCTH.
8.7 [lepuon u yactora obpamenus. Jluneiinas u yriaosas
ckopoctH. LleHTpocTpeMuTenbHOe yCKOpEeHHUE
8.8 [lepBriii 3akoH HeroToHa
8.9 Bropoii 3akoH Herotona
8.10 Tpernii 3akoH HeroToHa
8.11 H#HHPar#H##] [pyHIMT Cynepro3uiny CHUIT
8.12 Cwuita ynpyroctu. 3akoH ['yka
##HPar#H##Cuna TpeHus: cuila TPEHMsI CKOJIbKEHUS,
813 CHJIa TPEHHUSI TTOKOS, IPYTHE BUBI TPCHUS
#HH#Par###Cuna  TSDKECTM W 3aKOH  BCEMHUPHOTO
514 TATOTEHHA. Y CKOPEHHE CBOOOHOTO MaACHHUS
815 IBwxkenne miaHer Bokpyr Comnpa.  Ilepsas
' KOCMMYECKasi CKopocTb. HeBecoMoCTh U neperpys3ku
8.16 PaBHOBecMe MaTepuambHONH TOYKHA. AOCOIIOTHO
' TBEPJIOE TEIIO
###Par###PaBHoBecre TBEPAOTO TeJa C 3aKPEIIEHHOM
847 OCbI0 BpauieHust. MomeHT cuiibl. LIeHTp TsxecTn
8.18 Nmnynec Tena. U3menenne nmmynsca. Mmnyisce cumsl
8.19 3aKOH COXpaHEHUS UMITYJIbCA
8.20 #HiHPar#H##PeakTUBHOE ABM)KEHUE
8.21 MexaHnnyeckas paboTa ¥ MOITHOCTh




8.22

PaGora cun Tsaxectd, ynpyroctd, TpeHus. CBs3b

SHEPruu U paboThI

8.23

[loTenmmanpHast »HEpPrUsi Teja, MOJHITOrO HaJ

MOBEPXHOCTHIO 3eMJIH

8.24

[ToTeHumanpHast SHEPTUS CKATON TPYKUHBI

8.25

###Par###Kunetnueckass  sueprus. Teopema o

KMHETUYECKOU DHEPIUHu

8.26

HHHPar###3aKkoH coxpaHeHHUs] MEXaHUYECKOM SHeprun

8.27

[TpakTrueckue pabOTHI:

Ornpenenenne cpeaHeil CKOPOCTH CKOJbXKEHUsT OpycKa
WIM JBIDKEHUS IIapHKa MO HAKJIOHHON MJIOCKOCTH.
OmnpenesneHre yCKOpeHus Tesa Mpu paBHOYCKOPEHHOM
JIBM>KEHHUH 110 HAKIIOHHOM TIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH IpHU
PaBHOYCKOPEHHOM  JIBIDKCHUHM 03  HadalbHOU
CKOPOCTH.

[IpoBepka rumoTe3sl: €ciu MHpU PaBHOYCKOPEHHOM
JIBUKEHUH 0€3 HAa4allbHOW CKOPOCTH MYTH OTHOCSTCS
KaK psiJ HEUETHBIX 4YHUCEN, TO COOTBETCTBYIOIIUE
MPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBHCHUMOCTHU CUJIBI TPEeHHUS
CKOJNIbKEHUSI OT CHJIBI HOPMAaJIbHOTO  JIaBJICHUS.
Omnpenenenne kodpuIMEHTa TPEHHS CKOJIBKEHUS.
Onpenenenne KECTKOCTU MPYXKUHBL. OmnpeneneHue
paboThl CWIBI TPEHUS TMPU PABHOMEPHOM JBHKCHHUH
TeJa M0 TOPU3OHTAILHON MTOBEepXHOCTU. OnpeeneHne
paboThl CWJIBI YINPYTOCTH TPH TOABEME Tpy3a C
WCIIOJIb30BAHUEM HETOJIBIDKHOTO M TIOJIBHIKHOTO

0JIOKOB

8.28

dusnyeckue SBICHUS B npupoac: MpUuJIMBbI U OTJIMBBI,
JABMKCHUC ITIJIAHCT ConHeuHOH CUCTCMBbI, PCAKTUBHOC

ABUIKCHUC KHUBBIX OPraHU3MOB

8.29

Texauueckue YCTpOﬁCTBaZ CIIMAOMCTp, HdAaTYHUKH

IMOJIOKECHUS, paCCTOSAHUA U YCKOPEHUSA, paKEThI

MEXAHUWYECKUE KOJIEBAHUA 1 BOJIHBI




9.1

KonebarenapHoe JIBUJKEHHE. OcHOBHBIE
XapaKTepUCTUKU  KoieOaHuH: Tepuoja, 4YacToTa,

aMIIINTyJda

9.2

Maremarnuyeckuii M TNPYKWHHBIA  MasTHHKH.
[IpeBpamenne  sHepruM  npu  KoseOaTeabHOM

JABHUXCHUU

9.3

3aryxaromue kosieOaHus. BeiHyX/1eHHbIe KojeOaHMs.

Pe3onanc

9.4

Mexanndeckue BoaHBEL CBOHCTBA MEXaHUYCCKHX
BOJIH. HpO,I[OJ'ILHHe U TIOIICPCYHLIC BOJIHLI. I[JII/IHa
BOJIHBI n CKOpPOCTb eé pacrupoCTpaHCHUH.
MexaHndecKre BOJIHEI B TBépI[OM TCIC, celicMUYecKne

BOJIHBI

9.5

3ByK. ' poMKOCTB U BbICOTa 3BYyKa. OTpakeHUE 3BYKa

9.6

WudpasByk u ynpTpa3zByk

9.7

[IpakTuyeckue pabOTHI:

OmnpeneneHre YacToThl W Hepuoja  KoseOaHHid
MaTeMaTHYeCKOr0 MasiTHUKA.

OmnpeneneHve 4acToTbl M Hepuoja  KoseOaHWi
NPY>KUHHOT'O MasiTHUKA

HccnenoBanne 3aBUCHMOCTH TepHOJa KosieOaHWH
HNOJBEIIEHHOI0 K HUTH TIpy3a OT JJUHBI HUTH.
HccnenoBanue 3aBUCMMOCTH TIepuoja KoJjieOaHUU
NPYKMHHOTO MasTHHKa OT Macchl Tpy3a. lIpoBepka
HE3aBUCHUMOCTH  TEpHoja  KoilebaHWd  Tpy3a,
MOJIBEIIEHHOTO K HUTH, OT MAcChl rpy3a M KECTKOCTH
npyxuHbl. V3MepeHne  yckopeHuss CBOOOIHOTO

HaacHus

9.8

dusnueckue SBICHUS B npupoAc: BOCIIPUATHEC 3BYKOB
JKUBOTHBIMH, 3CEMIICTPSACCHUC, celcMHUYECKHe BOJIHEI,

yHaMH, 5X0

9.9

Texauueckue YCTpOP’ICTBaZ 3XO0J0T, HCIOJIB30BAHUC

yIIbTpa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE T1OJIE U QJIEKTPOMAT'HUTHBIE BOJIHBI




101 DNEeKTPOMarHUTHOE MoJjie. DJIeKTPOMArHUTHBIE BOJIHBI.
' CBoliCcTBa 2JICKTPOMArHUTHBIX BOJTH
10.2 [IIkaJa 3JIeKTPOMAarHUTHBIX BOJTH
10.3 DnekTpoMarHuTHasi mpupojia ceera. CKOpoCTh CBETa.
' BomaHoBEIE cBOIiCTBA CBETa
[IpakTuueckue pabOTHI:
10.4 M3ydyeHue CBOWMCTB D3JIEKTPOMAarHUTHBIX BOJH C
MOMOIIBI0 MOOMITBHOTO TeneoHa
®dusnyueckue SBICHHS B TPHUPOJAC: OHOJOTHYECKOE
10.5 neicTBUE BUIHMOTO, yAbTpa(HOIeTOBOTO U
PEHTICHOBCKOTO U3JTyUCHHUIA
106 TexHuueckue YCTpOMCTBA: HCTI0JIb30BAHUE
' AJICKTPOMATHUTHBIX BOJIH JIJISI COTOBOU CBSI3U
CBETOBBIE SIBJIEHU S
111 JlyueBas monenb cBeta. icToOuHMKY cBETA
11.2 [IpsiMonuHeitHOE pacpoCTpaHEHHE CBETA
113 Otpaxenue cBera. [lnockoe 3epkano. 3akoH
' OTpa)KEHHUS CBETA
114 [Ipenomnenne cBeta. 3aKOH TPEJIOMIICHHUS CBETA.
' [TomHOE BHYTpEHHEE OTpakKeHHE CBETA
11.5 JIunza. Xop y4yen B TuH3E
118 OnTuueckasi cuctema ¢oToanmapara, MAUKPOCKOIA H
11 ' TeJIeCKoIa
117 I'ma3 kak onrtudeckas cucrteMa. biM3opykocTh
' JaTbHO30PKOCTh
118 Paznoxenue 6emoro cera B criekTp. OnbiThl HploTOHA.
' CrokeHue CeKTpaIbHBIX I[BETOB. Jlucnepcus cera
[TpakTrueckue pabOTHI:
#H#Par###1cciienoBanue 3aBUCHUMOCTH yria
11.9 OTpaXEHUs CBETOBOIO JIy4a OT yIJia HaJeHHUs.
HHHPar#HH#113yuene XapakTepUCTHK H300pa’keHus
mpeaMeTa B TUIOCKOM 3epKalie.




#H#Par###ccnenoBanue 3aBUCUMOCTH yria
MPEJOMIICHUSI CBETOBOIO Jy4a OT yrja NajJeHus Ha
IPaHULIE «BO3JIYX — CTEKIION.

###Par### lonyuyenne uW300paKeHU C  TOMOIIBIO
COOMpAaroIIeH JTNH3HI.

#H##Par###Onpeneneaue (GOKYCHOTO pPACCTOSIHUS H
ONITUYECKOM CHITBI COOMPAIONICH JTUH3EI.
HAHPar####0nbpITel 0 pa3iioKEeHHI0 Oenoro cBeTa B
CHEKTD.

HAHPar###ONbITH 10 BOCIIPUATHIO LIBETA MPEAMETOB

pY UX HaOJIIOIEHUH Yepe3 IBETOBbIC (DMIIBTPHI

dusnueckue SBICHUS B npupoAc: 3aTMCHUA COJ'IHI_Ia u

11.10 JlyHBI, 1IBETA TEJI, ONTHYECKHUE SABJICHUS B aTMochepe
(uBeT HeOa, pedpakmms, pagyra, MUPaK)
111 TexHuueckne  yCTpOMCTBA: OYKH,  IEPHUCKOTI,
' doToanmapar, ONTHYECKUE CBETOBO/IBI
KBAHTOBEGLIE ABJIEHUA
191 Onwitel Pe3epdopna u minaHerapHas MOACHIb aToMa.
' Mogens aroma bopa
122 Hcnyckanue W MOTJIOIIEHHE cBeTa aToMoM. KBaHTEHI.
' JInHenyaTele CIeKTpbI
12.3 PannoaktuBHOCTB. Anb(ha, OeTa- ¥ raMMa-u3IydeHUs
124 Crpoenue artomHOro smapa. HykimoHHas Mojaenb
' aTOMHOrO sigpa. M3oTomnsl
PannoaktuBHbie npeBpainienus. [lepuon nonypacnana
12 12.5
ATOMHBIX sIJIEP
196 Snepubie peakuyu. 3aKOHbI COXpPAHEHUS 3apsI0BOTO U
' MacCOBOI'0 YUCEI
OHeprusi CBA3M aTOMHBIX snep. CBs3p Macchl U
12.7
SHEPTUU
128 Peakuyu cunHte3a u genenust sgep. McrouHukum
' sHepruu CoJiHIa U 3BE3]T
12.9 SnepHnas osHepretuka. /[leiicTBME paaMOAKTUBHBIX

I/IBJ]y‘-IeHI/If/'I Ha )XUBBIC OPIraHU3MbI




12.10

[TpakTryeckue paboOTHI:

HaOxrosieHne CIUIONIHBIX W JIMHEWYaThIX CIIEKTPOB
U3JTy4CHUSI.

HccnenoBanrne TPEKOB: U3MEPEHHE YHEPTHU YaCTHUIIBI
10 TOpMO3HOMY ITyTH (TI0 poTorpadusim).

H3mepeHnne paaroakTuBHOToO hoHa

12.11

®usnuecKue SBICHUSA B IPUPOAE: €CTECTBEHHBIN
paauOaKTUBHBIN ¢oH, KOCMHMYECKHUE JIy4H,
PalMOaKTUBHOE H3IIy4€HUE NPUPOJHBIX MHUHEPAIIOB,
JIEHCTBUE PANMOAKTUBHBIX M3JIIy4YCHUH HA OpPraHUu3M

YCJIO0BCKa

12.12

Texnuueckue yCTpOWCTBA: CIIEKTPOCKOTI,

I/IHI[I/IBI/II[yaJ'II)HHﬁ JA03UMCTpP, KaMEpa Buiscona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IPOTPAMMBI OCHOBHOI'O OBIIIET'O OBPA30BAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsieMble TPeOGOBAHUS K NMPeIMETHBLIM pe3yJibTaTaM
0230BOr0 YPOBHSI OCBOEHHS OCHOBHOI1 00pa3oBaTeILHOI
NPorpamMMbl OCHOBHOT0 0011ero od0pazoBanusi Ha ocHoBe ®PI'OC

[lonumanue poau (QU3MKK B  HAYYHOM KApTHHE  MUDA;
c(hOpMHUPOBAHHOCTh 0a30BBIX MPEICTABICHUNH O 3aKOHOMEPHOM
CBSI3HM U [T03HABAEMOCTH SBJICHUN TPUPOJIBI, O POJIU IKCIIEPUMEHTA B
dusuke, o cuctemooOpasyromeil ponu QUIUKH B Pa3BUTUU
€CTECTBEHHBIX HAyK, TEXHUKM U TEXHOJOrHil, 00 3BOJIOLUU
(bU3NYECKUX 3HAHUW W UX POJIK B LIETIOCTHOW €CTECTBEHHOHAYYHOU
KapTUHE MHpa, O BKJIAJE€ POCCUMCKUX U 3apYOEKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HayKH, OOBSICHEHHE MTPOLIECCOB OKPYKAIOILETO

MHpa, pa3BUTHC TCXHUKHU U TEXHOJIOTHI

3HaHus O BHUJAX MaTepuu (BELIECTBO MU TOJIE), O JABUKCHUU KaK
crocobe CyIIEeCTBOBaHHMS MaTepHH, 00 aTOMHO-MOJICKYISIPHOM
TEOPUU CTPOCHHUS BEIIECTBA, O (U3MUYECKOW CYITHOCTH SIBICHUUN
Opuposbl  (MEXaHUYECKHX, TEIUIOBBIX, JJIEKTPOMATHUTHBIX U
KBAaHTOBBIX); YMEHHE pa3IuyaTh SBICHHUS 10 OINHUCAHUIO UX
XapaKTepHBIX CBOMCTB U HA OCHOBE ONBITOB, JAEMOHCTPHUPYIOIINX
JMaHHOe (HU3MYECKOoe SIBICHUE; YMEHHME paclio3HaBaTh IMPOSBICHUE
U3YYEHHBIX (U3NYECKUX SIBICHUNA B OKPYXAIOIIEM MHUPE, BBIIEISS

UX CYILECTBEHHBIE CBOIMCTBA (ITPU3HAKU)

Brnanenue ocHOBaMM MOHATHMHOTO ammapara ¥ CHMBOJIHMYECKOTO
s3bIKa (DU3UKU M MCIIOJIB30BAHKUE WX JUISI PEIICHUs yUeOHBIX 3a/1ay;
YMEHHE XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKUC SIBICHUS W

IMPOLCCChI, UCIIOJIb3YA q)YH,Z[aMCHTaHLHble " OMIIMPUYICCKUC 3aKOHBI

YMeHHne OIMCHIBaTh HU3YYCHHBIC CBOIMCTBAa TE€I H (bnanecxne

SABJICHUS, UCIIOJIB3YsL (1)I/I3I/I‘IGCKI/I6 BCJIIMYHNHBI

Brnanenne ocHOBaMH METOJOB HAYYHOTO TIO3HAHUS C YYETOM
COOJTIOICHHSI TIPaBIIT O€3011aCHOTO TpyAa: HAOMoAeHUE HU3MIECKUX

SIBJICHUU:




YMEHHUE CaMOCTOSITEIbHO COOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U3 JaHHOro Habopa 00OpyAOBaHMs 10 UHCTPYKLIMH, OIUCHIBATh X0/
OIIbITA U 3alMCHIBATh €0 PE3ybTaThl, HOPMYIUPOBATH BBIBOABI;
IPOBEICHUE TPSAMBIX M KOCBEHHBIX M3MEpPEHUl (QU3NUECKuX
BEJIMYMH: YMEHHE IUIAHUPOBAaTh M3MEPEHUs, CaMOCTOSTEIBHO
coOupaTh JKCIHEPUMEHTAJbHYIO YCTAHOBKY IO HWHCTPYKLHH,
BBIYMCIIATh 3HAYEHUE BEJIMYMHBI M AHAIM3UPOBATh IIOJIYYCHHBIC
pe3ynpTaThl € Y4YETOM 3aJaHHOM IIOIPEIIHOCTH PpEe3yJIbTaTOB
U3MEPEHMUI;

IIPOBEICHUE HECIIOXKHBIX OKCIEPUMEHTAIBHBIX MCCIICIOBAHUN;
CaMOCTOSITEJIFHO COOMpPATh OSKCIEPUMEHTAIbHYIO YCTAaHOBKY U
IPOBOJUTE  HCCIEJOBAaHUE [0 HHCTPYKIUH, IPEACTABIATH
HOJY4YEeHHBIE 3aBUCUMOCTH (PU3NYECKHUX BEJIMYMH B BUJAE TAOIUI] U
rpauKoB, YYUTHIBATh IOTPEIIHOCTH, JeJlaTh BBIBOJABl IO

pe3yiibTaTaM UCCICIOBAHUS

[lonumanue  xXapakTEepHBIX CBOMCTB  (PU3MUYECKUX  MOJEieH
(MaTepuanbHas TO4Ka, aOCONIOTHO TBEPOE TEJIO, MOJIETU CTPOCHUS
ra3oB, XUJAKOCTEH W TBEPABIX TEJ, IJIAHETapHas MOJENb aToMma,
HYKJIOHHAsi MOJIEJIb @TOMHOTI'O s/ipa) U YMEHHE NPUMEHATh UX JUIS

00BSICHEHUS (PU3UUECKUX MTPOLIECCOB

YMmeHue oOBSACHATh (PU3MUYECKUe MPOLECCHl M CBOMCTBA TE€Jd, B TOM
YUCJI€ U B KOHTEKCTE CHUTyallMil IPAKTUKO-OPUEHTUPOBAHHOIO
Xapakrepa, B YaCTHOCTH, BBIABIIATH IPUUUHHO-CJICICTBEHHBIEC CBA3U
U CTpPOUTh OOBSACHEHME C ONOpOH Ha H3YyYeHHbIE CBOMCTBA
Gu3nueckux sABICHUM, (U3NUYECKHE 3aKOHbBI, 3aKOHOMEPHOCTH U

MO

YMeHue pemath pacuéTHble 3anaud (Ha Oase 2 — 3 ypaBHEHHI),
UCTIONB3Ysl 3aKOHBI W (OPMYJIbI, CBS3BIBAIOIINE (DU3UICCKHE
BCJIMYMHBI, B YaCTHOCTH, 3allUChIBATH KPATKOC YCJIIOBUC 3alayH,
BBISABIISIT HEJOCTAIOIINE JaHHBIC, BHIOMPATh 3aKOHBI M (DOPMYIIBL,
HEOOXOIUMBIC /IJIs €€ PeIIeHUS, UCTIOJIb30BATh CIIPABOYHBIC IAHHEIC,
IMPOBOAUTD paC‘-IéTLI U OICHHBATL PCAIMCTHUYHOCTDL IIOJTYYCHHOI'O
3HaueHUs (PU3UIECKON BEIMIMHBI; YMEHHE OIIPEICIISATh PAa3MEPHOCTh

(I)PI3H‘-I€CKOI>1 BCIIMYHUHEI, HOHy‘lCHHOﬁ IIpU pCIICHUHU 3aJa9U




YMeHue XapakTepu3oBaTh MPHUHLUIBI JEWCTBUS TEXHHUYECKHX
YCTPOHCTB, B TOM 4YHCIIE OBITOBBIX NMPHOOPOB, M MPOMBIILICHHBIX
TEXHOJIOTUIECKUX MPOIIECCOB IO X OMMCAHUIO, UCTIOJIb3Ysl 3HAHHS O
CBOMCTBaX (DM3MYECKUX SBICHUNA W HEOOXOAUMBIC (PU3UUYECKHE

3aKOHOMEPHOCTHU

10

YMeHHe WCTIONb30BaTh 3HAHUA O (U3HUECKUX SIBICHUSX B
MOBCCTHCBHON JKM3HHM JUIs oOOecriedeHHus O€30MacHOCTH IPHU
oOpamieHud ¢  OBITOBBIMH  MPUOOpPaMH U TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS U COOJIONCHUS HOPM
SKOJIOTUYECKOT0 TOBEICHHUS B OKpYXalolleld cpene; MOHMMaHUe
HEOOXOUMOCTH TIPUMEHEHUS JTOCTHKEHUN (PU3UKU U TEXHOJOTHH

AJIL palluOHAJIBHOTO IMTPUPOAOIIOJIE30BAHUSA

11

OneIT moucka, mpeoOpa3oBaHHUS W TpEACTaBlIeHUs WHPOpMaALUU
(GU3UYECKOTO CoIepKaHUsl C HMCIOJIb30BaHUEM HWH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHI{; yMEHUE OLIEHUBATh JOCTOBEPHOCTD
MOJIYIeHHOW WH(OpPMAIMM HAa OCHOBE HWMCIOIIMXCS 3HAHUN W
JOTIOJTHUTEIbHBIX ~ MCTOYHUKOB; YMEHHE HCIOJB30BaTh  IPHU
BBITTOJIHEHUH y4YEOHBIX 33/JIaHUH HAaYYHO-TIOMYIISIPHYIO JINTEPATypy
(U3UIECKOTO COMepKaHUs, CIIPABOYHBIE MaTEPHAJIbl, PECYPCHl CETH
Wntepuer; Brnagenne 0a30BBIMH HABBIKAMU  NPEOOpPa3OBAHUS
UHPOPMALIMM W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyl0; YMEHHE
co3/1aBaTh COOCTBEHHbIC NHCbMEHHBIE W YCTHBIE COOOILICHHS Ha

OCHOBC I/IH(I)OpMaI_[I/II/I N3 HCCKOJIbKUX HCTOYHHUKOB




HEPEYEHD 3JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D
11O PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT CO/IePAKAHUS
1 MEXAHUWYECKUE SBJIIEHWA
11 Mexanuueckoe BwkeHue. MarepuansHas Touka. Cucrema oTcyéTa.
' OTHOCUTENBHOCTH IBUYKEHUS
PaBHOMEpHOE 1 HepaBHOMEpHOE JBHkeHHE. CpeqHss ckopocTh. Popmyna ams
1.2 BBIYHCIICHUSI CpeHel ckopocTu: V = S/t
PaBHOMepHOE IPSAMOJIMHEHOE ABUKEHUE. 3aBUCUMOCTh KOOPAMHATHI TEJIa OT
BPEMEHH B ClIy4yae paBHOMEPHOI'O MPSIMOJIMHEMHOTO ABUKECHUS:
13 X(1)=x,+vt
I'paduku 3aBUCMMOCTH OT BpPEMEHHU Ui MPOEKIHH CKOPOCTH, MPOEKLIUU
NepeMelieHusi, IMyTh, KOOPJIWHAThl MPU PABHOMEPHOM MPSIMOJIUHEIHOM
JIBUKCHHUH
3aBUCUMOCTh KOOpIMHATHI TeJla OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOTO
IIPSIMOJIMHENHOTO IBUKEHMUSL:
3
Sp(f) =V, * I+ *%
@opmynbl A7 OPOEKLUUU MEpEeMENICHHs], TPOEKIUNU CKOPOCTH U TMPOEKIUHU
YCKOPEHUS IPU PaBHOYCKOPEHHOM IMPSMOJIMHENHOM JIBUKCHUM:
2
1.4 .sx(r)=vﬁx-r+ﬂx-3.
U_r('f] =Upy T, 1,
a,(7)=canst,
U:x: - lez =la,s,
I'padukn 3aBUCHMOCTH OT BPEMEHM [JIsl MPOEKLUUU YCKOPEHHS, MPOECKIUU
CKOPOCTH, NPOEKLUUU IEepPEMEIICHUs], KOOPAUHATHl MPU PAaBHOYCKOPEHHOM
MPSIMOJIUHEITHOM JBUKEHUU
CBoboaHoe nagenue. Gopmynbl, onuckIBaoIe CBOOOIHOE NaIEHUE TeNa 10
15 BEpTUKAIN (JBI)KEHHE Tella BHU3 WJIM BBEPX OTHOCHUTEIBHO IOBEPXHOCTH
3emmn). ['padmkn 3aBHCHMOCTH OT BpPEMEHH ISl TMPOEKUUH YCKOPEHUS,




MMpOCKOHUKU CKOPOCTHU W KOOPAWUHATHI IIPpH CBO60,£[HOM maaCHUMU TCJia TII0

BEpTUKAIU

CkopocTh paBHOMEPHOrO JBHKEHHSI Tella MO OKpyKHocTU. Hampasnenue
CKOpPOCTH.

®opmyna Ui BBIUMCICHUS CKOPOCTH Y€pe3 paguyC OKPYKHOCTH U TMEPHOJ

oOpareHus:
2nR
L=
T

LlenTpocTpemutenbHoe ycKopeHue. HampaBiieHne LEHTPOCTPEMUTEIBLHOTO

1.6 yckopenusi. @opmysa /i1 BBIYUCIIEHUS YCKOPEHUS:
2
a. — L
"R
dopmyia, cBsI3bIBAIOLIAS IEPUOA U YACTOTY OOpaICHHUS
v = 1
T
Macca. [InotHoCTh BemecTBa. @opMyra il BBIYMCIECHUS TUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BexktopHas ¢uzudeckas BennuuHa. ClIoKeHrue Cril
1.9 SABnenue unepnuu. [lepsslii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBiieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPA CUJIbIL, IEHCTBYIOIIEH
Ha TeJIo
B3anmoneiicteue ten. Tpernit 3akoH HeroToHa:
1.11 Fy y=-F,
112 Tpenue nokos u TpeHue ckoabxeHus. Gopmyna Juisi BIYUCICHHUS MOTYJIS CHUITBI

TPCHUSA CKOJILXKXCHUA:




Frpzp-;"l.r

Hedopmanust Tena. Ympyrue u Heynpyrue nedopManuu. 3aKOH YHPYrou
nedopmanmu (3axoH ['yka):

1.13 F=k-Al
BcemupHoe tarorenue. 3aKkoH BCEMUPHOTO TATOTECHHUS:
My -4
F=Gg L1 _2
R
Cuna 1spxecTu. Y CKOpeHHe CBOOOIHOTO TaACHMS.
1.14
dopmyna A BRIYUCICHUS CHIIBI TSHKECTH BOJM3M MOBEpXHOCTU 3emun: F =
mg.
JBuwxenue mnanet Bokpyr Connna. Ilepas kocMuueckasi CKOpOCTb.
HesecoMocTs u neperpysku
Nmmynbe Tena — BekTopHas pu3nyeckas BeIMYUHA.
1.15 p=mo
Nmnynse cuctemsl ten. M3menenne numnynbca. UMImyabc cuibl
3aKOH COXpaHEHHUs UMITYJbCa JJI1 3aMKHYTOM CUCTEMBI TEI:
1.16 P=nmyU; +m, U, =const
PeakTuBHOE IBHKEHUE
Mexannueckas pabota. @opmyra I BEIYUCICHUS PAOOTHI CHIIBI:
A=Fsoosa
Mexanudeckass MOIIIHOCTD:
1.17
A
N==
I
Kunerndeckas u moteHmanpHas 3Heprus. @opmyria J1j1si BEIYUCICHHS
KUHETUYECKON YHEPTUU:
1.18




TeopeMa 0 KHHETHYECKOH OHCPIUH. CDOpMy.Ha JJIA BBIYMCIICHUA
HOTCHHHaHBHOﬁ OHCPIruu T€jia, IOJHATOrO

Hag 3eMiéit:

E,=mgh

MexaHuueckas OHCPI'UsA:

E=E;+E »
1.19 .
3aK0OH COXpaHEHUs1 MeXaHW4YeCKOoU sHeprun. Dopmyia s 3aKoHa
COXpaHEHHUs MEXaHUYECKOW SHEPTUU B OTCYTCTBHE CHII TpeHus: E = const.
[IpeBpalieHre MEXaHUUECKON SHEPTUU MPU HATTUYUH CUJIBI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Poruar. Moment cuisl: M - FI.
VYcnoBue paBHOBECHS pbluara:
M +M, +..=0
1.20
[ToaBuxHBINM 1 HeTTOABKHBIA 0710KK. KITJ[ mpocThIx MEXaHU3MOB,
n= Anonesaas
A‘S&TI:E"IBEE&H
JlaBnenue TBEpAOTO TEINA.
®opMyiia 17151 BBIYUCICHUS J1aBJICHUs TBEPIOTO Tena:
_F
P=5
191 HaBnenue raza. ATMocdepHoe TaBleHuUE.
I'mapocTaTudeckoe naBieHUE BHYTPH KUIKOCTH.
dopMyia 17151 BEIYUCICHUS TaBIICHUSI BHYTPH KHJIKOCTH:
P=PGh+Pyy,
1.22 3akoHn [lackansa. ['mapaBnuueckuii mpecc
3akon Apxumena. dopmyna IS ONpeAesICHUS BBITAJIKUBAIONICH CHIIBI,
123 JEUCTBYIOLIEH Ha TEJIO, OTPYKEHHOE B XKUAKOCTh WIH ras:

Fap =PEV




1.24

YcaoBue nnaBaHus teiaa. [Inapanue CyIOB H BO3AYXOIlJIaBaAHUEC

Mexanndyeckue KosieOaHUsA. AMIUIMTYAA, TEPHUOJ W 4YacToTa KoJieOaHUH.

dopMyiia, CBSI3BIBAOIIAS YaCTOTY U MEPUOJI KOJICOAHUM:

1.25

MatemaTnueckuil U TPYXUHHBIA MasTHUKU. [IpeBpaieHue sHepruu npu

KoJIe0aTeIbHOM JBHMXCHHUHU

1.26

3aryxatomue konebanus. Bernyxxnennsie koneOanus. Pezonanc

1.27

MexanudecKre BOJIHEI. HpOI[OJH)HI)Ie M NOINICPCYHBIC BOJHBI. I[JII/IHa BOJIHBI 1

CKOPOCTb PaCIpOCTPAHCHHUS BOJIHBI:

L=uv-T

1.28

3BykK. I'poMKOCTh M BbIcOTa 3ByKa. OTpak€HHE 3BYKOBOW BOJIHBI HA I'DaHULIE

nByX cpell. IH(ppa3Byk U yabTpa3ByK

1.29

Ilpakmuueckue pabomol

W3mepenue cpegHell MIOTHOCTH BELIECTBA; APXMMEIOBOM CHIIBL; KECTKOCTU
IPYXUHBL; KO3(QPULHUEHTa TPEHUSI CKOJIbKEHHUS; Pa0OThI CUJIbI TPEHUS, CUIIbI
YOPYTOCTH; CPEeIHEN CKOPOCTH JBHMKEHHs OpycKa M0 HaKIOHHOM IIOCKOCTH;
yCKOpeHusi Opycka MpH JABM)KEHUU IO HAKIOHHOM IIOCKOCTH; YacTOThI H
nepuoja KoJieOaHMH MaTeMaTHYeCKOro MAasTHUKA; 4YacTOThl W Iepuoja
Kos1e0aHUi NPYKUHHOTO MasiTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIErO HA pblyar;
paboThl CHIJIBI YNPYTOCTH HpPHU HOJIBEME Ipy3a C MOMOULIbI HEMOABH)KHOIO
6110Ka; pabOTHI CHIIBI YIIPYTOCTH MPH MOIBEME Ipy3a ¢ TOMOIIBIO MOABHKHOTO
6J0Ka.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00bEMa MOTpYyXKEHHOM
YaCTH TeJla U OT IJIOTHOCTH JKUJKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOLLEH CUJIbI
OT MAacChI TeJa; CUJIbl TPEHUS CKOJIBKEHHS OT CUJIBI HOPMAJILHOT'O JaBJICHUS U
OT pOJ1a MOBEPXHOCTHU; CHUJIbI YIIPYTOCTH, BO3HUKAIOILEH B IPY)KUHE, OT CTENIEHU
nepopManny NpyKUHbI; YCKOPEHUs! Opycka OT yIJla HaKJIOHA HalpaBIIsIoILeH;
nepuoJia (4acToThl) KOJeOAHUH HUTSHOTO MAasgTHUKA OT JUIMHBI HUTH; IIEpUOa
KoJIeOaHUH MIPYKUHHOI'O MasiTHUKA OT Macchl Ipy3a U KECTKOCTU IPY>KUHBI;
UCClIeIOBaHNE HE3aBUCHUMOCTH MepHoJia KoueOaHUN HUTSHOTO MasTHHKA OT

Macchl Tpy3a. [IpoBepka ycinoBusi paBHOBECHS pbluara

1.30

Dusuueckue s6Ne€HUL 8 l’lpMpOOéI NpUMCPLL  JIBMXKCHHUA C PA3JIMYHBIMU

CKOPOCTSIMH B )KUBOU U HEXUBOU IIPUPOAE, ACHUCTBUE CUJIbI TPEHUS B IIPUPOJIE




U TCXHUKC, IPUWIHUBBI U OTJIUBLBI, JABUKCHHUC IIJIAHCT ConHeuyHOI CHCTCMBI,
PEAKTUBHOEC ABMXCHUC KUBBIX OPIraHU3MOB, pbIldaru B TEJIC YCJIOBCKA, BIUSAHUC
aTMOC(bepHOFO JaBJICHUS Ha JKHBOM OpraHu3M, ILIaBaHUEC pBI6, BOCIIpHATHEC

3BYKOB XUBOTHBIMH, 3€EMJICTPACCHUC, celicMUYecKue BOJIHBI, {YHaAMH, 3XO

Texnuueckue ycmpodcmea.‘ CIIMAOMCTpP, AATYHUKU ITIOJIOKCHHA, PACCTOAHUA U
YCKOPC€HHA, AWHAMOMCETpP, IHOAIIWIIHUKH, PaKEThl, pblyar, HOI(BH)I(HBIﬁ u

HCHOIIBI/I)KHBIﬁ 6JIOKI/I, HaKJIOHHAasA IJIOCKOCTb, IMPOCTbIC MCXaHU3MbBI B 6I>ITy,

L3l cooOmIaroImuecst COCybl, yCTPOMCTBO BOJIONPOBO/AA, THIPABINYECKUIN Tpecc,
MaHOMETp, OapoMeTp, BHICOTOMEp, IMOPIIHEBOM HACOC, apeoMeTp, 3XOJOT,
HCIIOJIb30BAaHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TEIUTOBBIE ABJIEHUA
OCHOBHBIC TOJIO)KEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOCHHS

2.1 BellecTBa. Mozenu TBEPAOro, )KUIAKOro U ra3000pa3HOro COCTOSIHUN BELIECTBA.
Kpucramnmmueckue u aMmopHsle Tena

25 JlBwkeHue wvactul BemiecTBa. CBs3b CKOPOCTH JBM)KEHHS YacCTUI[ C

' TemnepaTypoii. BpoyHoBckoe nBmkenue, muddysus

2.3 CMauuBaHue U KalWUISIPHBIE SIBICHUS

2.4 TemoBoe paciIMpeHHe U cxaTue

2.5 TemnnoBoe paBHOBECHE

26 Buytpennss sHeprus. PaGora m Temonepenaya Kak crocoObl M3MEHEHUS

' BHYTPEHHEHN SHEPIUU

2.7 Bune! Terionepenayn: TeMIONpPOBOAHOCTb, KOHBEKIUS, U3TyUCHHE
Harpeanne wu oxnaxnaenue ten. KonuuecTBo TemnoTsl.  YjenbHas
TEINIOEMKOCTb:

2.8

O=cm(t,—1,)
3aKOH COXpaHEHMsI SHEPTrUU B TEIUIOBBIX Mpoleccax. YpaBHEHUE TEMJIOBOIO
OanaHca:
2.9
O+0,+..=0
Ucnapenne m xoHneHcanus. VI3MeHeHWE BHYTPEHHEH >HEPTUU B IPOIECCE
210 UCIapeHus M KoHAeHcauuu. KumeHuwe KuakocTu. VYaenpHas TeIwiora

napooOpa3oBanus: L = Q/m




211

212

BraaxnocTh BO3yXa

[InaBnenne u kpucrammsanusa. V3MeHeHWE BHYTPEHHEH OJHEpPruu Mpu

IJIABJICHUU U KpUCTAJIJIIM3allH. Y,I[eJ'IBHaFI TCIJIOTA IIJIaBJICHUA !

0

m

2.13

BHyTpeHHss SHeprus cropaHusi TOIUIMBA. Y JI€JbHAs TEILIOTa CrOPAHMS

tormsa: g = Q/m

2.14

[Tpunuumne! pabote! TerioBbix aeurareneii. KI1J{ terioBoro asurarens

2.15

IIpaxmuueckue pabomul

N3mepenne ynenbHOM TEIIIOEMKOCTH METAUIMYECKOr0 [IWIMH/IPA; KOJIU4eCTBa
TEIUIOTHI, TOJYYEHHOTO BOJOW KOMHATHON TemIepaTypbl (DUKCHPOBAHHOU
Macchl, B KOTOpPYIO OIyIIEH HarpeTblii IWIMHIpP;, KOJUYECTBA TEIUIOTHI,
OTJQHHOTO HArpeThIM LWIMHIPOM, IIOCIE OIYCKaHUS €ro B BOJYy KOMHATHOMN
TEMIIEpPATypbl; OTHOCHUTENBHOM BIIAJKHOCTH BO3AYyXa; YAEIbHOW TEIUIOTHI
miaBieHuss JapAa. lccnenoBaHwe W3MEHEHHs TEeMIEPATypbl BOIBI IMpPHU
Pa3IUYHBIX YCIOBUSX; SIBICHUS TEIUIOOOMEHA MPH CMEIIMBAHUU XOJOAHOU U

ropsiueil Bozbl; Imporecca UCrapeHus

2.16

Dusuyeckue A6n1eHUs 8 npupooe: TOBEPXHOCTHOE HATSHKEHHUE M KalMJUISIPHbIE
SIBJICHUST B TIPUPOJE, KPUCTAIIBI B Npupojie, uznydenue ComHIa, 3aMep3aHue

BOZI0EMOB, MOPCKHE Opu3bl; 00pa30BaHKUE POCHI, TYMaHa, UHES, CHEeTa

2.17

Texnuueckue  ycmpoucmea: — KaWUIAPBL,  NPUMEPBl  HCIIOJIb30BAHMS
KPUCTAJIJIOB, )KUJKOCTHBI TEPMOMETP, JaTYUK TEMIIEPATYPBL, TEPMOC, CUCTEMA
OTOIUICHHUSI JOMOB, TUTPOMETPHI, ICUXPOMETp, MapoBasi TypOMHA, ABUTATEIh

BHYTPEHHETO CrOPAHMUs

OJIEKTPOMATI'HUTHBIE ABJIEHNA

3.1

BHGKTpI/IBaHI/IH TCII. I[Ba BH A JJICKTPHUUICCKUX 3apPsA10B

3.2

B3aunmoneiicTBre 3apsokeHHBIX Tell. 3akoH Kynmona

3.3

3aKkoH COXPAHCHUSA SJICKTPUICCKOIr'0 3apdaa

3.4

Onextpuueckoe noine. Hanpsx€HHOCTh anekTpuyeckoro nois. IlpuHiun

CYIMEPIIO3UIINH STIEKTPUUYECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu QJICKTPHUYCCKUX 3apAad0B. I[Cf[CTBPIC QJICKTPHUYCCKOr'0 IIOJId Ha

QJICKTPHUUYCCKUC 3apAAbI. HpOBO,Z[HI/IKI/I U JUSJICKTPHUKH




[locTostHHBIN 351eKTpUYECKUil TOK. JIeHCTBUS aneKTpruueckoro Toka. Cumia Toka.

Hanpsixenue.
3.6 I =q/t,U=A/q
DNEKTPUUECKOE COMPOTUBIICHHUE. Y ACIBHOE dJCKTPHUECKOE COMTPOTUBIICHHE:
3.7 R =pl/S
38 3akon Oma jyis1 yaactka anektpudeckon nenu: | = U/R
[locnenoBarenbHOE COEIMHEHUE TPOBOIHUKOB!
L =1, U=U,+U,: R=R, +R,
| 1 2 1 2
3.9 [MapannensHoe COeAMHEHNUE TPOBOHUKOB PABHOTO COMPOTHBIICHUS
U=U:I=1+1,; Rzi.
e e 2
CMemaHHBIC COCTUHEHUS TIPOBOIHUKOB
Pabota u momrHOCTE AtekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoyns — Jlenna:
3.11 O=I"-R-t
312 OneiT DOpcrena. MarHUTHOE TOJE€ MPSMOTO TPOBOJHUKA C TOKOM. JIMHWUM
MarHUTHON MHIYKIIUU
313 MarautHoe ToJie TOCTOSIHHOTO MarHuTa. B3anmMoJeicTBHE MOCTOSHHBIX
MarHuToB
3.14 JleficTBHE€ MarHUTHOTO TTOJIsI HA POBOJHHUK C TOKOM
3.15 OnbiTel @apages. SABneHue 3eKTpoMarauTHON nHAyKuuu. [IpaBuso Jlenua
Ipaxmuyeckue pabomul
W3Mepenne  DIEKTPUYECKOTO  COMPOTHBICHUS  PE3WCTOPA;  MOIIHOCTH
3.16 ANEKTPUICCKOTO TOKA; PabOTHI AIIEKTPUIECKOTO TOKA.

HccinegoBanue 3aBUCHMOCTH CHIIBI TOK4, BO3HHUKAIOLICTO B IIPOBOIHHUKCE

(peBI/ICTopr, JIaMHO‘-IKa), OT HAIIPAKCHHUA HAa KOHIIAX MPOBOAHHKA,; 3aBUCUMOCTHU




COIIPOTUBJICHHUA OT AJIMHBI ITIPOBOJHUKA, TNIOIIAAN €TO IMMOIICPEYHOTI0 CCUCHUS U
YACIBHOT'O COIIPOTUBIICHUS.

HpOBepKa ImpaBuja JJIA SJICKTPUICCKOro HAIIPSXKCHUS IIPU ITOCJICA0BATCIIBHOM
COCOAVMHCHHUHN ITPOBOAHHKOB, IIpaBUJIa JISI CHJIBI JJICKTPUYCCKOIO TOKa ITPpHU

napajieIbHOM CO€AMHEHUU ITPOBOHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qusuyeckue A6N1eHUs 6 Npupode: DIIEKTPUUECKHE SBIEHHUS B aTmocdepe,

3.17 ANIEKTPUIECTBO )KUBBIX OPTaHU3MOB, MATHUTHOE TT0JIC 3eMJIH, IPE( MMOTFOCOB,
POJIb MAaTHUTHOTO TIOJISI JIJIsI )KU3HU Ha 3eMJIe, MOJIIPHOE CUSHUE
Texnuyeckue ycmpoticmea: SIEKTPOCKON, aMIEPMETP, BOJIBTMETP, PeocTart,
CUCTYMK  DIEKTPUYECKOW ODHEPTrUu, OJICKTPOOCBETUTEIbHBIE MPUOOPHI,

3.18 HarpeBaTesbHbIE AJIEKTPONPUOOPHI (mpumMepsl), ANNEKTPUUYECKUE
MpPEeIOXPaHUTENIH, 3JIEKTPOMATHUT, AJIEKTPOJIBHUraTeNlb MOCTOSHHOIO TOKa,
reHepaTop MOCTOSIHHOTO TOKa

3.19 DnexTpoMarHuTHbIe BOJIHBIL. [1Ikana 3eKTpOMarHUTHBIX BOJIH

3.20 JlyaeBas monens cBeta. [IpsiMonuHEHOE pacipOoCTpaHEHHE CBETa

3.21 3akoH oTpaxeHus cBeTa. [lnockoe 3epkano

3.22 [Ipenomnenue cBera. 3aKOH MPEJIOMIICHHUS CBETA

3.23 Jlucnepcus cBeta

3.4 Jlunza. Xoa nydeit B muH3e. DOKycHOE paccTosiHUuE JIMH3bl. OnTHYEeCKas cuia

' mun3el: D = 1/F

3.25 I'na3 kak ontuyeckas cucrema. OnTuyeckue mpruOopbl
Ipaxmuyeckue pabomul
###Par###l3MepeHne ONTHYECKON CWIJIBI COOMparomiei JWH3BI; (HOKYCHOTO
paccTostHus coOMparomieit TMH3BI (110 CBOMCTBY paBEHCTBA pa3MepOB MpeaMETa
U U300paXeHUs1, KOT/1a IPEIMET PACIIONIOKEH B ABOWHOM (POKyce), moKa3aTes

3.26 IIPEJIOMJIEHUS CTEKIIA.
###Par###lccnenoBanre CBOCTBA M300paKEHUS, TIOTYYCHHOTO C MTOMOIIIBIO
coOuparomieil TUH3bI; U3MEHEHUs! (POKYCHOTO PACCTOSIHUS JBYX CIOXEHHBIX
JIMH3; 3aBUCUMOCTHU yIJjia MPEeJOMJICHHUS CBETOBOTO Jy4a OT yrjia MaJeHus Ha
TPaHUIE «BO3JIYX — CTEKIION

397 Qusuyeckue asneHus 6 npupode. 3atmenuss ConHua u JlyHbl, LBera Ted,

' onTuyecKkue siBjaeHus B atMmocdepe (1BeT Heba, pedpakius, pagyra, MUpax)
398 Texnuueckue ycmpoticmeéa: OYKH, TEPUCKOI, (OTOAINMAPAT, ONTUYECCKHE

CBETOBOAbI




KBAHTOBLGIE ABJIEHUA

PannoaktuBHOCTH. Anbha-, OeTa-, TaMmma-u3nydeHus. Peakuun anbga-u Oera-

4.1
pacnana

42 Onwitel Pesepdopna mo paccesauro anbda-dactui. [lranerapHas Mojenb

' aToMa

4.3 CocraB aTomHOrO simpa. M30Tomsl

4.4 [lepuox momypacmana aTOMHBIX SiAEp

4.5 SnepHsie peakiyy. 3aKOHBI COXPAHEHHUS 3apSI0BOT0 U MACCOBOTO YHCET
Qusuyeckue A61eHUs 8 Npupode. €CTECTBEHHBIM paJMOaKTUBHBIN (OH,

4.6 KOCMUYECKHE JIy4d, DPaJUOAKTUBHOE MW3ITYYCHHE MPHUPOAHBIX MHUHEPAJIOB,
NefCTBUE paJiMOAKTUBHBIX U3TyYEHHUI Ha OpraHu3M YeJloBeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKOIL, UHAUBUIYaJIbHBIN 103UMETp, KaMepa

Bunbcona, siaepHas 3HepreTrka




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1.

®dwusuka, 7 knacc/ [lepeimkua A.B., O0mecTBo ¢ orpaHUYeHHON
OTBETCTBEHHOCTHIO «I31aTEeNbCTBO «IK3aMECH

®dusmka, 8 knace/ [leppimkua A.B., O01ecTBo ¢ OrpaHHYeHHOM
OTBETCTBEHHOCTBIO «JIPODA »; AKkIimoHepHOe 00IIECTBO
«M3narensctBO «IIpocBeienue»

®dusuka, 9 knace/ [epoikud A.B., I'yrauk E.M., O6iectBo ¢
OrPaHUYEHHON OTBETCTBEHHOCTHIO «[PODA»; AKkinonepHoe

obmectBo «M3aarensctBO «lIpocBemieHre»

METOJNYECKHUE MATEPHUAJIbBI UIA YYUTEJIA

1. IIporpammsel o0cHOBHOTrO 0011ero oOpazoBaHusi. Pusuka. 7 — 9 Kiaaccel

(aBTopsi:A.B.Ileppimikun, H.B. ®unonosuy, E.M. ['yTHUK).

Jlykammk B.U. COopHHK BOnpocoB U 3a1a4 1o ¢puszuke. 7-9 ki — M.:
IIpoceenienue, 2010.

Kupuk JI.A. ®uzuka — 7-9 . Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE U
KOHTPOJIbHBIE pa0oThl. —5-¢ u3nanue,- M.MJIEKCA, 2013.

A.E. Mapon, E.A. Mapon CamocTosiTeIbHbIE U KOHTPOJIbHBIE paOOThI-

7-9 xi1. 2017 M. JIpoda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

w N

E

http://www.proshkolu.ru bubanoreka — Bc€ nmo npeaMery «Dus3uka

http://fizika-class.narod.ru BumeoonbITsl Ha ypoKax.
http://school-collection.edu.ru Equnas kosmtekius 1udpoBbIX

o0pa3oBaTeIbHBIX PECYPCOB.

http://class-fizika.narod.ru MaTEepecHbie MaTepuaibl K ypokaM (GU3UKH

10 TEMaM, TCCThI 110 TCMaM, HAarJIAAHbIC mocoous K YpOKaM.


http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school-collection.edu.ru/
http://class-fizika.narod.ru/

5. http://www.openclass.ru IludpoBsie 00pa3oBaTeIbHBIC PECYPCHI.
6. http://www.fizika.ru DnexTpoHHbIe yueOHHUKH TTO (HU3HKE.



http://www.openclass.ru/
http://www.fizika.ru/
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