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INOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ¢u3uke Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUS COCTaBIE€HA HA OCHOBE
MOJIOKEHUA ¥ TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YypPOBHE OCHOBHOM
oOpa3oBarenbHOM mporpamMmsbl, mpenctaBieHHbix B DPI'OC 00O, a Takke ¢ y4€ToM
benepanbHOl pabodeit mporpammbl BocnuTaHuss U KoHuenuuu mnpenogaBaHus y4eOHOTO
npeaMera «Pusukay.

Copepxkanne  mporpammbl 1o (u3MKe  HampaBlieHO  Ha  (OpMHUpOBaAHHE
€CTECTBEHHOHAYYHOW T'PaMOTHOCTH OOYYaIOIIUXCsl M OpraHu3aluio u3ydeHus (u3nKu Ha
NesITeIbHOCTHOM OCHOBe. B mporpamme mo (u3MKe YUUTBHIBAIOTCS BO3MOXKHOCTU Y4eOHOTO
npenMera B peanusanuu  TpedoBanmii DPI'OC OOO Kk MIaHHPYEMBIM JUYHOCTHBIM U
METanpeIMETHBIM  pe3yibrataM  OOydeHHs, a  TaKkkKe  MEKIPEIMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHuUsl.

[Iporpamma mo (pu3HKe ycTaHaBIMBAET paclpeiesieHue y4eOHOro Mmarepuaia 1o TojaaM
oOydyenus (1o Kiaccam), MpeylaraeT MPUMEPHYIO I[OCIEeIOBATEIbHOCTh H3YyUCHHS TEM,
OCHOBaHHYI) Ha JIOTUKE Pa3BUTHUS MPEAMETHOTO COJAEpXKaHUs U Y4€Te BO3PACTHBIX
0coOeHHOCTeH 00yUJaroIIIXCsl.

[Iporpamma no ¢usuke pazpadoTaHa ¢ HENbIO OKAa3aHUS METOAMYECKON MOMOIIH YUUTEINIO
B CO3/IaHMH paboueil MporpamMmbl M0 y4eOHOMY MTPEIMETY.

@usnKa SBISETCS CUCTEMOOOPA3YIOIIMM JUIsi €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB,
MIOCKOJIbKY (PM3WYECKUE 3aKOHBI JIe)KaT B OCHOBE IMPOLIECCOB U SIBJICHHM, M3y4aeMbIX XHUMHUEH,
Ouosorueii, actpoHomuerd U GuznYeCKoi reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, NpeAocTaBiIseT HauOoyiee SICHblE 00pa3libl IPUMEHEHHS HAaydyHOTO METoJa
MIO3HAHUs, TO €CTh CII0CO0a MOMyYeHUs JOCTOBEPHBIX 3HAHUM O MHUpeE.

OnHa U3 IIaBHBIX 33734 (puU3MUecKoro oOpa3oBaHUs B CTPYKType oOLIero odpa3zoBaHus
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOW TI'PaMOTHOCTH M HHTEpeca K HayKe Yy
00yUarommxcs.

WN3ydyenne ¢usukun Ha 0a30BOM ypOBHE NPEIAINOJAraeT OBJIaJ€HUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMU, XapAKTEPU3YIOLUMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTD:

HAy4YHO OOBSCHSATH SIBJICHUS;

OLIEHMBATh U IOHUMAaTh OCOOEHHOCTH Hay4YHOT'O UCCIIE0BAHNUS;

UHTEPIPETUPOBATh JAHHBIE W HCIOJIb30BaTh HAyyHbIE [OKAa3aTeNbCTBA IS IOJIYYEHUS
BBIBOJIOB.

Ienn wn3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs ONpe/AeeHbl B
Konnenuuu npenogaBanus yueOHoro npenmera «Dusuka» B 00pa3oBaTeNbHBIX OpPraHU3ALMIX
Poccuiickoit ®enepaunu, pealu3yrOIIUX OCHOBHbIE 00IIe00pa3oBaTeIbHbIE MPOTPAMMBI,
yTBepkIEHHON pemenneM Komuternm MununcrepctBa npocsemenus Poccuiickont ®enepannn
(mportoxkon ot 3 nexadbpst 2019 r. Ne [IK4BH).

Heau n3yvyenus Ppu3nKu:
npuoOpeTeHne MHTepeca M CTPeMIICHHsI OOY4YaloUIMXCs K HAYYHOMY M3YYEHHUIO HPUPOIbI,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
pa3BUTHE  MpPEJICTaBIEHUM O HAY4HOM  METOJle¢ TO3HaHus U  (OpPMHUpPOBAHUE
HCCJIEIOBATEIBCKOIO OTHOIIEHHS K OKPYKAIOLIUM SIBICHUSM;
¢dbopMHpOBaHHE HAayYHOIO MMPOBO33PEHHsI KaK pe3ysbTaTa HW3yYeHHs OCHOB CTPOCHHUS
MaTepuH U QyHIAMEHTAIBHBIX 3aKOHOB (PH3HUKH;



(dbopMUpOBaHHE TIPEICTABICHUA O poJid (DU3HUKU JJISl Pa3BUTHS IPYTHX €CTECTBECHHBIX HAYK,
TEXHUKH U TEXHOJIOTHI;

pa3BUTHE TPEACTaBICHUH O BO3MOXHBIX cdepax Oyaymeidl mnpodeccnoHaaIbHOR
NeSITeNIbHOCTH, CBSI3aHHOM C (U3MKOW, MOATOTOBKA K JalbHEWIIeMy OOyYEeHHI0 B 3TOM
HaIpaBIICHUH.

JlocTukeHne HSTUX Leled mporpamMmbl 1Mo (U3UKE HA YPOBHE OCHOBHOTO OOIIETO

o0pa3oBaHMs 00ECIIEUNBACTCS PEIICHUEM CISAYIONINX 3a1a4:

nproOpeTeHne 3HAHWKA O JUCKPETHOM CTPOSHUU BEIIECTBA, O MEXAaHWUYECKHX, TEIIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

MpUOOpEeTeHNE YMEHUN OMUCHIBATH U OOBICHATH (PU3MUECKHE SBICHUS C HCIOJIb30BaHUEM
MOJYyYEHHBIX 3HAHMIA;

OCBOCHHE METO/IOB PEUICHUS MPOCTEUIINX PACUETHBIX 3a/1a4 C UCIIOIH30BAHUEM (PH3HUUECKUX
MOJIETICH, TBOPUECKUX U MPAKTUKO-OPUCHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHWI HAOIIOJaTh MPUPOJHBIC SIBICHUS W BBINOJNHSITH OIBITHI, JIAOOpATOPHBIC
paboThI U IKCIIEPUMEHTAIBHBIC UCCIICAOBAHNUS C UCTIOJIB30BAHUEM U3MEPHUTEIBHBIX IIPUOOPOB;

ocBOoeHHE NpUEMOB paboOTel ¢ HHPOpMAIME (U3NYECKOro COAEp)KaHus, BKIIIOYas
MH(OPMALIUIO O COBPEMEHHBIX JOCTIKEHUSX (U3UKH, aHAIW3 U KPUTUYECKOE OLIEHWBaHUE
nH(pOpMAIHH;

3HAKOMCTBO cO cdepamu MpodecCHOHANBHON NesSTENbHOCTH, CBA3aHHBIMU C (U3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH HA JOCTHKCHUIX (PU3HMUECKON HAYKH.

Ha wusydenune Qusuku (0a30BBI YypOBEHB) Ha ypPOBHE OCHOBHOTO OOIIET0 OOpa3OBaHHS

orBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heziento), B 8 kiacce — 68 yacoB (2 yaca B
Hezeno), B 9 kiacce — 102 yaca (3 yaca B HEJIENI0).

[Ipennaraemslii B mporpamme 1o (pusuke nepedeHs 1ad0paTopHbIX padOT U OIMBITOB HOCUT
PEKOMEHIATENbHBIA XapakTep, YYUTENb JENIaeT BBHIOOP MPOBEACHUS JIAOOPATOPHBIX paboT H
OTBITOB C YYETOM MHJIMBUIyaJIbHBIX OCOOEHHOCTEN 00y4aronnxcs, CIUCKa SKCIIEPUMEHTAIbHBIX
3aJJaHUi, pe/IaraeMbIX B paMKax OCHOBHOT'O FOCYJJapCTBEHHOI'O 3K3aMeHa Mo (pU3HKe.

COJEPKAHUE OBYYEHUA

7 KJIACC

Pa3nea 1. ®Pusuka u e€ poib B NO3HAHMHN OKPY/KAIOLIEro MUpA.

®dusuka — Hayka o npupoje. SBneHus npupoasl. PU3HMUECKUE SBICHUSA: MEXaHUYECKHUE,
TEIUIOBBIE, AJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnyeckue BenuuuHbL. M3mepenue ¢usnueckux BenuuuH. Dusmdeckue mnpuOOpPHI.
[TorpemnocTs n3MepeHnid. MexayHapoHasi CUCTEMA €IHHMII.

Kak ¢usuka u apyrue ecrecTBeHHble HayKH H3y4aroT Npupoay. EcrecTBeHHOHay4HBIN
METOJI MO3HaHUS: HAOIIOJEHUE, IOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIIBUKEHUE THUIIOTES,
HKCHEPUMEHT MO0 TpPOBEpKE THUIOTE3, OOBsICHEHHE HabmogaeMoro ssieHus. OnucaHue
(hbU3UYECKUX SBJICHUH C TIOMOIIBIO MOJieNnel. Jemoncmpayuu.

1. MexaHuueckue, TEMIOBbIE, JIEKTPUUYECKIE, MArHUTHBIE, CBETOBBIC SBJICHUSI.
2. O®usnveckre TPUOOPHI M TpOIEeaypa MPSMBIX H3MEPEHHH aHAJIOTOBBIM M ITU(PPOBBIM
pudopom.
Jlabopamopuvie pabomsl u onvimol.
Omnpenenenre UeHb JeNIeHUs MIKaIbl K3MEPUTEIBHOTO MpHoopa.
N3mepenue paccTossHAN.
W3mepenue 06bEMa KUAKOCTH U TBEPOTO Tea.
Omnpenenenne pa3smMepoB MaJIbIX TEIN.
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5. H3mepeHue teMmmeparypsl IpH IOMOLIM >KMIKOCTHOIO TEpMOMETpa U JaTyuKa
TEMIEPATypPHI.

6. IlpoBexeHue wuccineqOBaHUS IO TPOBEPKE THIOTE3bl: JAJBHOCTh MOJETA INAPHKA,
MYLIIEHHOTO TOPU30HTAIBHO, TeM 0OJIbIle, YeM OOJIbIIIe BBICOTA MTYCKA.

Pasznes 2. [lepBoHayaibHbIE CBeJ€HUS 0 CTPOCHUU BellleCTBA.

Crpoenue BemiecTBa: aTOMbl M MOJIEKYJbl, UX pa3mepbl. OTMBITHI, J10KAa3bIBAIOLINE
JTUCKPETHOE CTPOCHHE BELIECTBA.

JIBwxkenue uactuil BemlecTBa. CBsi3b CKOPOCTH JBMIKEHHUS YAaCTHUI[ C TEMIEPATYPOM.
BbpoynoBckoe nBmwkenue, nuddysus. B3ammonelcTBue dYacTUI] BEIIECTBA: MPUTSHKCHUE U
OTTaJKHUBaHUE.

ArperatHble  COCTOSIHUSI ~ BEIIECTBA: CTPOCHHE Ta30B, IKUIKOCTEH U  TBEPHBIX
(kpuctayinueckux) Tel. B3auMOCBsSI3b MEXAy CBOMCTBAMH BEHIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M HUX aTOMHOMOJEKYISPHbIM cTpoeHueM. OCOOEHHOCTH arperaTtHbIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGnromenue OpOyHOBCKOTO ABKEHHS.
2. Hab6mronenue nuddys3uu.
3. HaOmrogenue sBIEHUM, OOBACHSIIOUIMXCA MPUTSHIKEHHUEM WIM OTTAJKWBAHUEM YaCTHI]
BEILIECTBA.
Jlabopamopuvie pabomol u onvimol.
1. OueHka quameTpa aToMa METOJIOM PSAOB (C HCIOIb30BaHUEM (PoTorpaduii).
2. OmbITHI 10 HAOTIOACHUIO TEIJIOBOTO PACITUPEHUS T'a30B.
3. OmnbIThl 0 OOHAPYKEHUIO JEHUCTBHS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3ngea 3. /IBu:xeHue u B3aumMo/jieiicTBue TeJl.

Mexannueckoe nBHKeHUE. PaBHOMepHOe U HepaBHOMepHOe JBHKeHue. CKOpOCTb.
CpenHsist CKOpoCTb IIPY HEPABHOMEPHOM JBMKEHUH. Pacdy€T myTH 1 BpeMEHU JBUKECHMUS.

SIBnenne wuHepuuM. 3aKOH HMHepUuH. B3anMonelicTBue Ten Kak IPUYMHA W3MEHEHUS
CKOpOCTH JIBWXKeHHs Tel. Macca kak Mepa umHepTHOCTH Tena. [ImoTtHocth BemiectBa. CBA3b
IUIOTHOCTH € KOJIMYECTBOM MOJIEKYIT B €IMHHUIIE 00bEMA BEleCTBa.

Cuna Kak xapakTepUCTHKa B3auMmopeiicTBus Tten. Cuma ympyroctu u 3akoH ['yka.
W3mepenue cunibl ¢ MOMOIIBIO AMHAMOMETpa. SIBieHHME TIAroTeHus M cuia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux IutaHerax. Bec tema. HeBecomocth. CrokeHue cuil, HallpaBJIEHHBIX IO
oJlHOM npsimoii. PaBHozelicTBytomast cuit. Cuna TpeHust. TpeHre CKOJIbKEHUS! M TPEHUE TTOKOSI.
Tpenue B npupoe u rexuuke. Jemoncmpavuu.

1. HaOnroneHue MEXaHUYECKOTO IBUKEHUS Tela.
H3mepenne ckopocTy NPSIMOJIMHENHOTO ABHKEHUS.
Habuntoienue siBjeHUsI UHEPLIUHU.
Habutoienne n3MeHeHus: CKOpoCTH P B3aUMOJIEHCTBUU Tell.
CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
CrnoxxeHue cuil, HalpaBJIeHHBIX MO OJHON NpsMoi. Jladopamopuwvie padbomuvt u onvimol.
OmpenenieHne CKOPOCTH PABHOMEPHOTO JABWXKEHUS (IIApUKa B JKUJIKOCTH, MOJIETH
AJIEKTPUUYECKOTO aBTOMOOWMIIS U TaK JaJiee).
2. OmpeneneHue cpeaHed CKOPOCTU CKOJbXEHUs Opycka WM IIapuKa MO HaKIOHHON
IIJIOCKOCTH.
Onpenenenre MIOTHOCTU TBEPIOTO TeNa.
4. OnpIThl, AEMOHCTPHPYIOLIUE 3aBHCUMOCTh pacTsDKeHHs (Aedopmaruu) Hpy>KUHBI OT
MIPUIIOKEHHOMN CHUIIBL.

PoORALN

.



5. OHBITBI, ACMOHCTpUPYIOHIUEC 3aBUCUMOCTL CUJIbI TPCHHA CKOJIBKCHHA OT BECa TCJIa U
XapakTepa CONMPUKACAIONINXCS TTOBEPXHOCTEH.

Pa3znen 4. laBjieHne TBEPABIX TeJl, JKMIKOCTEH U ra3oB.

Jasnenne. CriocoObl yMEHBIIICHUS ¥ YBEITMYCHUS AaBieHus. J[aBneHnue raza. 3aBUCHMOCTh
naBJieHUd ra3a ot o0béma, TeMmeparypsl. [lepenaua naBneHust TBEPIABIMU TEIAMHU, KUAKOCTIMU
u razamu. 3akoH [lackans. [ITneBMaTnueckue MamuHbl. 3aBUCUMOCTD JABJICHUS KUJIKOCTH OT
riyOounbl. ['mapoctatuueckuid  mapaiokc. CooOmaromuecs COCY/JIBI.

['mpapaBnuueckue MEXaHU3MBbl.

Atmocdepa 3emun u atrmochepHoe naBieHHe. [IpUYMHBI CyIIECTBOBAHUS BO3IYLIHOM
o6onoukn 3emmau. Onwir Toppuuemu. M3mepenwe armochepHOro maBiacHUs. 3aBUCUMOCTh
atMoc(epHOro JaBiIeHHS OT BBICOTHI HaA ypoBHeM Mops. I[lpubopsl s u3MepeHus
aTMoc(epHOro JaBICHHUS.

JleiicTBHE KUIKOCTH U ra3a Ha MOTrpyXKEHHOE B HUX Tejo. BrlTankuparomas (apXxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Boznyxomnnasanue. /Jemoncmpayuu.
3aBUCHUMOCTD JaBJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaya naBiueHUs KUIKOCTHIO U Fa30M.

CooOmaromuecs COCy/bl.

I'uapaBnuueckuii npecc.

[IposiBnenue nericTBUs aTMOC(HEPHOTO TABICHHMS.

3aBHCUMOCTH BBITAIKUBAIOUICH CHIIBI OT 00bEMa MOTrPYKEHHOM YacTH Tella U TUIOTHOCTH

KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOIIECH CUJIbI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue muiaBaHus TeN: IUIABAaHUE WM MOTPYKEHUE TN B 3aBUCUMOCTUA OT COOTHOLIEHUS

IUIOTHOCTEHN Tella U )KUJKOCTH. JladopamopHvie padomel u onvimol.

1. HccnenoBanue 3aBUCHMMOCTH Beca Tejla B BOJE OT 00BEMa MOTrpYXKEHHON B JKUIKOCTH
YacTH TeJa.

2. OmpeneneHue BBITAJTKUBAIONICH CHIIBI, JCHCTBYIONICH HA TEJO, MOTPYKEHHOE B
KHUJKOCTb.

3. TIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIICH CHJIBI, JICUCTBYIOIICH HA TEJIO B KHUJIKOCTH,
OT MaccChl Tena.

4. OmnbIThl, TEMOHCTPUPYIOLINE 3aBUCHMOCTb BBITAJIKMBAIOIIEH CHIIbI, AEHCTBYIOLIEH Ha
TENO B JKUJKOCTU, OT 00BhEMA MOTPYKEHHON B KHUAKOCTh YaCTU TeJa M OT TUIOTHOCTH
KUKOCTH.

5. KoHcTpyupoBanue apeoMerpa WJIM KOHCTPYHPOBAHME JIOJKHM U OMpeneieHue e¢€
Irpy30I0ABbEMHOCTH.
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Pa3pea S. PaGoTa m MOIIHOCTD. JHEPrus.

Mexanunueckast pabota. MOITHOCTb.

[IpocTbie MexaHU3MBI: pbluar, 0JI0K, HAKJIOHHAs TUIOCKOCTh. [IpaBuiio paBHOBECHS pbluara.
[Ipumenenue mnpaBuia paBHOBeCUS pbluara K O5oKy. «3ojotoe mpasmiio» MexaHuku. KIIJ]
MPOCTHIX MeXaHU3MOB. [IpocTbie MeXaHU3MBI B OBITY M TEXHHUKE.

Mexanndeckas sHeprusi. Kunetnueckas u noteHuuanbHas sueprus. [IpeBpamienue oqHoro
BHJIa MEXaHUYECKOW YHEPTUH B IPYrol. 3aKOH COXPAHEHUsI SHEPTUU B MEXAHUKE.
Hemoncmpayuu.

1. ITpumepbI MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomol u onvimol.

1. Onpenenenue pabOThI CHIIBI TPEHUS TIPU PABHOMEPHOM JIBUKEHUU TeJa o
TOPU30HTAIBHON TOBEPXHOCTH.
2. HccrnenoBanue ycroBHii paBHOBECHS phlUara.



3. Hamepenne KII]l HaKIOHHOM MJIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAHEHUS MEXaHUUYECKOM SHEPruu.

8 KUIIACC

Paznen 6. TenyioBbie siBJIeHHS.

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KMUHETUYECKON TEOpUH CTPOCHHS BelecTBa. Macca u
pa3Mepbl aTOMOB U MOJIEKYJL. OMbIThI, TOATBEPKAAIOIINE OCHOBHBIE TOJI0KEHHUS MOJIEKYJISIPHO-
KUHETHUYECKON TEOPUH.

Monenu TBEPAOTO, )KUIKOTO U ra3000pa3HOro coCcTosHUM BenlecTBa. Kpucrannuueckue u
amopdusbie Tena. OObSICHEHHE CBOICTB ra30B, )KUIKOCTEH U TBEPBIX TET HA OCHOBE TIOJIOKEHUN
MOJIEKYJIIPHO-KHUHETUUECKOU Teoprr. CMauMBaHUE U KaNWUISIpHbIE ABIeHUS. TermioBoe
pacUIMpeHre U CKaTue.

Temneparypa. CBsA3b TeMmmepaTypbl CO CKOPOCTbIO TEIUJIOBOIO JBHKEHHUS YaCTHII.
Buytpennsas osHeprus. CrnocoObl H3MEHEHHs] BHYTPEHHEH OSHEpPruM: TeIulonepenadya u
coBepIileHne padoThl. Bubl Temionepenayun: TerIonpoBOAHOCTb, KOHBEKIIUS, U3IYUCHHE.

KonnuectBo TemnoTel. YienbHas TEIUIOEMKOCTh BellecTBA. TemnooOMEeH M TEeIIOBOE
paBHOBecHe. YpaBHEHHE TeIuioBoro Oamanca. [InmaBieHue M OTBepJeBaHUE KPUCTALTUYECKHUX
BEUIECTB. YJeNnbHas TemuoTa IuiaBieHus. [lapooOpazoBanue u kouaeHcauus. Mcmapenue.
Kunenne. YnenpHas Teruiota mapooOpa3oBaHUs. 3aBHCHMOCTh TEMIIEPATypPbl KHIICHUS OT
aTMoc(hepHOro JaBICHHUS.

BnaxxnocTs Bo3ayXa.

DHeprus TOIMBa. Y IeibHas TEII0Ta CrOPaHUs.

[Tpunnunsr padotel TemnoBbix aBurareneit KIIJ| TemmoBoro nBurarens. TemoBble
JIBUTATEIIN U 3aIUTA OKPYKAOIIEH CPEIbL.
3aKOoH COXpaHEHUs U MIPEBPAILCHHS YHEPTUHU B TEIUIOBBIX Tpouieccax. Jemoncmpayuu.

Habmtoienne 6poyHOBCKOTO JIBUYKEHUSI.
Ha6monenue nuddysum.
Habmroienue siBiaeHnit cMauMBaHUsI U KaMWJUISIPHBIX SBJICHHM.
HaGmronenue TeniaoBoro pacuimpeHust Tel.
N3menenune naBieHus ra3a mpu M3MEHEHUH 00bEMa U HArPEeBaHWUU WA OXJIAXKICHHUH.
[IpaBuna u3amMepeHus TeMIepaTypsl.
Buasl Tenionepenaun.
OxmnaxaeHre Ipy COBEpPIICHUH PabOTHI.
HarpeBanue nipu coBepiiieHur pabOoThl BHEITHUMU CHIIAMH.
10. CpaBHEHHE TETUTOEMKOCTEH Pa3IMIHBIX BEIIECTB.
11. HabGmroneHue KUIIEHUS.
12. HaGnroieHre moCTOSTHCTBA TEMITepaTyphbl IPH TJIaBICHUU.
13. Mojienu TEIIOBBIX JIBUTATEIICH.
Jlabopamopuvie padbomol u onvimol.
1. OmnbIThl IO OOHAPYKEHUIO ACUCTBUSI CUI MOJIEKYJISIPHOTO MPUTSIKEHUS.
2. OTmBITHI TTO BRIPAIIMBAHUIO KPHUCTAJLIOB ITOBAPSHHOMN COJIM MK caxapa.
3. OmbITHI 110 HAOTIOICHUIO TETIOBOTO PACIIMPEHUS T'a30B, KUJIKOCTEH U TBEP/BIX TEIL.
4
5

CooNok~kwNE

Omnpenenenue naBaeHus BO3AyXa B OaNIOHE IINTPHILIA.
OnbIThl, JEMOHCTPHUPYIOUIME 3aBUCUMOCTh JaBJICHHUS BO3JyXa OT €ro o0béMa u
HarpeBaHus WU OXJIaXKICHUS.

6. IIpoBepka THIIOTE3BI JIMHEWHOU 3aBUCUMOCTH JUIMHBI CTOJIOMKA

KUIKOCTU B TEPMOMETPUYECKON TPYOKEe OT TEMIIEPaTypHl.

7. HaOmrogenue W3MEHEHUs BHYTPEHHEH SHEpPruM Tejla B pe3yJbTaTe TeIIonepeaadu H
palboThI BHEIIHUX CHUII.

8. MHccrnenoBanue sBICHUS TEIIOOOMEHA MPU CMEIIMBAHUH XOJIOJHON U ropsiueii BOIbI.



9. OmnpeneneHre KOIUYECTBA TEIJIOTHI, MOJYYSHHOTO BOIOH MPU TEINIOOOMEHE ¢ HarpeThiM
METANINYECKUM LIUJIUHAPOM.

10. Onpenenenue yaenbHON TEIIIOEMKOCTH BEIIECTBA.

11. MccnenoBanue mporecca UCIapeHus.

12. Onpenenenre OTHOCUTEIBLHOM BIaKHOCTH BO3TyXa.

13. Onpenenenue yaenbHOM TEIIOTHI IJIABJICHUS JIbA.

Pa3znen 7. JjekTpryeckue U MATHUTHbIE SIBJICHUS.

OnexTpuszauus Teil. J[Ba poja aJIeKTpUUECKUX 3apsiioB. B3anMopelicTBrue 3apsKEHHbBIX TEII.
3akon KyroHa (3aBUCUMOCTb CUJIBI B3aUMOJICUCTBUS 3apSKEHHBIX TEJ OT BEJMYHHBI 3apsIOB U
PACCTOSIHUSL MEXAY TeJIaMu).

Onekrpuueckoe nose. Hanpsk€HHOCTh 3nekTpuueckoro nosid. [IpuHnun cynepno3unuu
NEKTPUYECKUX I0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsioB. DJIEMEHTApHbIM 3iexTpuueckuil 3apsa. CtpoeHue
aToMa. [IpoBOIHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUs AIEKTPUUECKOTO 3aps/a.

DNEeKTpUYECKUd TOK. YCJIOBHUS CYHIECTBOBAHMSI DJIEKTPUYECKOrO TOKa. VcTouHMKH
MOCTOSIHHOTO TOKa. JleWcTBUS SJEKTPUYECKOTO TOKa (TEMIOBOE, XMMHUYECKOE, MarHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckas 1enb. Cua Toka. JneKkTpuueckoe HanpsbkeHue. ConpoTUBICHUE
IIPOBOJHMKA. Y IEJIbHOE COIIPOTUBIIEHHUE BelllecTBa. 3akoH OMa JyIsl y4acTKa LETu.
[TocnenoBarenpHOE U NapajIeIbHOE COEAMHEHUE MPOBOJHUKOB.

PaGota 1 MOIIHOCTB 3MEKTpUUECKOro Toka. 3akoH Jlxoyms—JIenna. DnekTpudyeckue 1emnu
Y IOTPeOUTENH SIEKTPUUECKOM dHEepruu B ObITy. KOopoTkoe 3aMbikaHHe.

[TocTostHHBIE MarHuThI. B3anmoaelicTBHE MOCTOSTHHBIX MAarHUTOB. MaruuTHoe 1nouie.
MarnuTtHoe noje 3eMIId 1 ero 3HaueHue ISl )Ku3HU Ha 3emuie. OnbIT DpcTeaa. MaruutHoe mosie
AIEKTPUYECKOTO TOKa. [[pMeHeHue 351eKTpOMarHuToB B TEXHUKE. J[eficCTBUE MAarHUTHOTO MOJIs

Ha MPOBOJHUK € TOKOM. DNeKTpOABUTATENIb  TTOCTOSHHOTO TOKa.
Hcnonb30Banue 2JIEeKTpOABUTATENIEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.
OnbITHI ®dapapes. SBnenne BJIEKTPOMArHUTHON  WHAykmuu.  [IpaBuio

Jlenua. Dnextporeneparop. CriocoObl MOTY4YEHUS IIEKTPUIECKON SHEPTHH.
DNEeKTPOCTaHIIMK Ha BO30OHOBIISIEMBIX HCTOUHUKAX dHEPTUH. Jemoncmpayuu.
1. Dnektpuzauus Te.
JIBa posia JIEKTPUYECKUX 3apsI0B U B3aUMOJECHCTBHUE 3apsyKEHHBIX TEIl.
YCTpolCTBO U IEHCTBUE DIIEKTPOCKOIIA.
DnekTpocTaTHuecKas HHAYKIIHS.
3aKOH COXpaHEHUS JEKTPUUECKUX 3apsI/I0B.
[IpOBOAHMKY M TUAIEKTPUKH.
MonenpoBaHue CUIIOBBIX JIMHUHM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKH TOCTOSIHHOTO TOKA.
JlencTBUA 2IEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B KHUIKOCTH.
. ['a30BBbIi1 pazpsa.
. I3MepeHue cuibpl TOKa aMIepMeTPOM.
. I3MepeHue 21eKTpUUeCKOro HapsyKEHUSI BOJIBTMETPOM.
. Peocrar u marazuH conpoOTHBIICHHN.
. BzanmopeiicTBre MOCTOSTHHBIX MAarHUTOB.
. MozaenupoBaHue HEBO3MOKHOCTH PA3ECIICHN IOJI0COB MarHUTA.
. MozienpoBaHie MarHUTHBIX I1OJIEW TOCTOSIHHBIX MarHuTOB.
. OnbIT Opcrena.
. MarauTHOE 1oJie TOKa. DJIEKTPOMarHur.
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20. JleiicTBME MarHUTHOTO TIOJIsI HA TIPOBOJTHUK C TOKOM.

21. DnexTpoaBUraTesb MOCTOSIHHOTO TOKA.

22. VccrienoBanue sBICHUS SIEKTPOMAarHUTHON MHTYKIIMH.

23. OnbiTer Dapaest.

24. 3aBHCHMOCTD HalpaBJIEHUs] MHIYKIIMOHHOTO TOKA OT YCJIOBHNA €r0 BOSHUKHOBEHHUS.

25. DeKTporeHepaTop NOCTOSIHHOIO TOKa. Jlabopamophvie padomul u onvinol.

1. OnbIThl 10 HAOIIOAECHUIO SJEKTPU3ALUH TEJI HHAYKIUEH U IIPU CONPUKOCHOBEHUH.

2. HccnepoBanue necTBUS SIEKTPUYECKOTO OIS HA IPOBOAHUKH U IUDIICKTPUKH.

3. CoOopxka u mpoBepKa pabOThI AIMEKTPUUECKON [IETTH TTOCTOSTHHOTO TOKA.

4. H3mepeHue u peryaupoBaHue CHIIbI TOKA.

5. HM3mepeHue u peryaupoBaHUe HaNpsHKEHUS.

6. HccrenoBanue 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO YEpe3 PE3UCTOP, OT COMPOTUBIICHUS
pE3UCTOpa U HAIIPSKEHUS Ha PE3UCTOPE.

7. OnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTb 3JIEKTPUUYECKOIO COIIPOTUBIIEHHS IIPOBOHUKA
OT €ro JUIMHBI, IUIOIIA/I1 TONEPEYHOr0 CEYEHUs U MaTepuania.

8. IlIpoBepka mpaBuiIa CIIOKEHUS HANPSHKCHUN MPH MOCIEIOBATEIBHOM COCIUHEHUU JBYX
PE3UCTOPOB.

9. IIpoBepka mpaBuiia Uil CUIIbI TOKA MPH NapauIEIbHOM COETUHEHUN PE3UCTOPOB.

10. Onpenenenne pabOTHI AIEKTPHUUYECKOTO TOKA, HIYIETO Yepe3 PE3UCTOpP.

11. OnpeneneHne MOIIHOCTH 3JIEKTPUUECKOI0 TOKA, BBIACIAEMOM Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYLIETO Yepe3 JaMIIOUKy, OT HAaIpsHKEHHUS Ha
HEN.

13. Onpenenenue KIIJI HarpeBaTens.

14. VccnenoBanre MarHuTHOTO B3aUMOJICHCTBUS TIOCTOSIHHBIX MarHUTOB.

15. U3yyeHre MarHuTHOrO TMOJS IOCTOSHHBIX MAarHUTOB IpPU HMX OOBEIUHEHUM W
pa3eIeHMH.

16. UccnenoBanue AeWCTBUS SJIEKTPUIECKOIO TOKA HA MAaTHUTHYIO CTPEIIKY.

17. OnbIThl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS KaTYIIKH C TOKOM U
Mar"uTa OoT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTYyIIIKE.

18. N3yueHwue neiicTBUS MAarHUTHOTO TIOJISI Ha MTPOBOIHUK C TOKOM.

19. KonctpyupoBanue u u3y4eHre padoThI JIEKTPOABUTATEIIS.

20. Usmepenne KITJ[ anexkTpoaBuraTeIbHON YCTAaHOBKH.

21. OnBITBI 1O WCCIEIOBAHUIO SIBIICHHS DJCKTPOMAarHUTHOW WHAYKIIUH: WCCIECTOBaHNE
M3MEHEHUI 3HaYEHMs U HAIIPaBJICHUS NHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nea 8. Mexannueckue siBJIeHUs.

Mexannueckoe ABukeHHe. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOro JBW)KEHMA. PaBHOMepHOE NIpsAMOJIMHEWHOE JBHKeHHE. HepaBHOMepHOE
npsMOJUHENHOe ABMKeHHE. CpenHsss U MIHOBEHHas CKOPOCTb Tejla INPU HEPAaBHOMEPHOM
JIBUKCHUH.

Yckopenue. PaBHOycKkOpeHHOE mpsiMonHelHOe aBrxkeHne. CBoOoaHOe najeHue. OnbIThI
lanmnes.

PaBHOMepHOE NBHKEHHE MO OKpyxkHOCTH. [lepuon m yactota obpamenus. JluneiiHas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

ITepBbiit 3akoH Hbrotona. Bropoi 3axkoH HeroroHa. Tperuit 3akoH Hberorona. IIpuHnmn
CYTIEPIIO3UIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cuiaa TPEHHs CKOJIBKEHUS, CUJIa TPEHUs
ITOKOS1, APYTHE BUABI TPEHUSI.



Cuna TSOKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpPEHHE CBOOOTHOTO TMaJCHHUS.
JlBrxxenne mnaHer Bokpyr Comnua. IlepBasg kocmuueckass ckopocTb. HeBecomocTs u
Meperpys3KHu.

PaBHoOBecue MaTepuanbHOM TOUKU. AOCOMIOTHO TBEPIOE Tesio. PaBHOBecue TBEPHOTO Tena
C 3aKpEIIEHHON OChIO BpaleHus. MomeHT cuiibl. LIeHTp TsxecTH.

Nmnynsc tena. M3menenne umnynbca. MMiynbc cuibl. 3aKOH COXpaHEHUsT UMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexannueckass padota u MOMIHOCTh. PaboTta cui TspkecTd, ynpyroct, TpeHus. CBs3b
SHepruu U pabotel. lloTeHnumanbHas 3Heprusi Tela, MOAHITOrO HaJl MOBEPXHOCTHIO 3EMIIH.
[ToTrenunanpHas 3Heprus cxxarol npyxuHbl. Kunernueckas sneprusi. Teopema 0 KHHETUUYECKON
SHEpruu. 3aKOH COXPAHEHUsI MEXaHUYECKON IHEPTHUN.

Hemoncmpayuu.

HabnroneHne MexaHMYeCcKoro ABMKEHHSI TeJla OTHOCUTENIBHO PAa3HbIX TeJl OTCUETA.
CpaBHeHue myTed W TPAaeKTOPUM JBHKEHHUS OJHOIO M TOrO XK€ Tejld OTHOCHUTEIBHO
Pa3HBIX TEJI OTCUETA.

N3mepeHue ckopocTy U YCKOPEHUSI IPSMOJIMHEHHOTO JIBUYKEHUSI.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUYKEHUSI.

HaGntoneHnue nBrkeHUs Tena 10 OKPYKHOCTH.

HaGnronenne MexaHMYeCKHX SIBICHUH, MPOUCXOIAIMNX B cucteMe orcuéra «Temexkar
pu € paBHOMEPHOM U YCKOPEHHOM JIB’KEHUH OTHOCHUTEJIBHO KaOMHETa (PU3UKH.

7. 3aBHCHMOCTb YCKOPEHHS Teja OT MaccChl Teja U AEUCTBYIOLIEH Ha HErO CHUJIBL.

8. HabmoneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUY TE.

9. H3meHeHwue Beca Tena MpHU yCKOPEHHOM JBMKEHUH.

10. IMepegaya uMITyIBCA TP B3aMMO/ICHCTBUH TEJL.

11. IIpeoOpa3oBaHus S3HEPTUM MPH B3aUMOAECHCTBHH Tell.

12. CoxpaHenue UMITyIbCca IPHU HEYIPYTOM B3aMMOAECHCTBUH.

13. CoxpaHeHue UMITyabCca MpH aOCOIIOTHO YIIPYTOM B3aUMOJIEHCTBUU.

14. HaGmntoneHne peakTUBHOTO JIBUKECHHUSI.

15. CoxpaHeHne MEXaHUYECKOM dSHEPTruu Ipy CBOOOJHOM MaJACHUH.

16. CoxpaHeHne MeXaHHMUYECKOW SHEPTHH IPH JBIKCHHWU TeNa IMOJ JCHCTBUEM TIPYKUHBI.
Jlabopamopuvie pabomul u onvimol.

1. KoncrpyupoBaHue TpakTa JUid pa3roHa M JajlbHEMIIEro paBHOMEPHOIO JABM)KEHUS
[IapyKa WIN TEJIEKKH.

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHsT Opycka WM IBMDKEHHUS IIapHKa II0
HAKJIOHHOH IUIOCKOCTH.

3. OmpeneneHne YCKOpEHHS Tella MPH PAaBHOYCKOPEHHOM JBIDKEHHHM 110 HAKJIOHHOH
MJIOCKOCTH.

4. WccnenoBaHue 3aBUCHUMOCTH IYTH OT BPEMEHHU NPU PaBHOYCKOPEHHOM JIBH)KEHUHU Oe€3
Ha4aJIbHOW CKOPOCTH.

5. IlpoBepka TumnoTe3bl: €ciu MpU PaBHOYCKOPEHHOM JBHKEHHH 0€3 HaualbHONW CKOPOCTH
MIyTU OTHOCSITCSI KaK psAJl HEUYETHBIX YUCEIN, TO COOTBETCTBYIOIUE MPOMEKYTKH BPEMEHU
OJINHAKOBBI.

6. HccrenoBanme 3aBUCUMOCTH CHIIBI TPEHHSI CKOJBXEHHS OT CHIJIBI HOPMaJbHOTO
JTaBJICHHUS.

7. Omnpenenenne KOdPPHUIMEHTA TPEHUS CKOIBXEHUSI.

8. Ompenenenue KECTKOCTU MPYKUHBI.
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9. Omnpenenennie paOOTBI CHUJIBI TPEHUS TP PABHOMEPHOM JIBUKEHHU Tela I10
TOPU30HTAIILHON IIOBEPXHOCTH.

10. Onpenenenne paboOTHl CWIIBI YIPYrOCTH MpPU TMOABEME Tpy3a C HCIOIB30BAHUEM
HETOBMKHOTO U TIOABMYKHOTO OJIOKOB.

11. M3y4enue 3akOHa COXpaHECHHSI DHEPTUH.

Pa3nesn 9. Mexannueckue Kos1ie0aHusI M BOJIHBI.

KonebarenbHoe npukeHne. OCHOBHBIE XapaKTEPUCTHKH KoJeOaHUI: mepHoi, 4yacToTa,
amIMTyna. MaremMatud4ecKuil M IPYKUHHBIM  MaaTHUKU. [IpeBpamenue sHeprum Ipu
KoJsie0aTenbHOM JIBUKECHUU.

3aryxaromue koieOaHus. BoiHykneHHble koneOaHus. Pesonanc. MexaHHuecKHe BOJIHBI.
CBolicTBa MeXaHM4ECKUX BOJIH. [IposionbHble U TIONIepeuHble BOHBIL. [lJIMHA BOJIHBI U CKOPOCTD
e€ pacupocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TEJIE, CEHCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTb 3ByKa M BbicOTa TOHA. OTpakeHue 3Byka. MTHQpa3ByKk U yJIbTpa3ByK.

Jemoncmpayuu.
Habmonenue xosnebanuii Tei moj 1eHCTBUEM CHIIbI TSYKECTH U CUJIBI YIIPYTOCTH.
Habmonenue xonebanuii rpyza Ha HUTH U Ha TIPY>KUHE.
Habnronenne BBIHYXICHHBIX KOJeOaHUI U pe30HaHCca.
Pacnipoctpanenue npoJ0iIbHBIX U MTOTIEPEYHBIX BOJTH (HA MOJIEIH).
Habnronenne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTHUYECKHI pe30HaHC.
Jlabopamopuvie pabomol u onvimol.
Omnpenenenre 4acToThl U Mepuo/ia KoneOaHuil MaTeMaTH4eCKOro MasiTHUKA.
Omnpenenenre 4acTOTHl U Mepro/ia KOIeOaHUi MPYKUHHOTO MasSTHHKA.
3. HccrnenoBanme 3aBHCHMOCTH TIepHOJa KOJ€OaHWH TOJBEIIEHHOTO K HHUTH Tpy3a OT
JUTUHBI HUTH.
4. WccnenoBaHue 3aBUCUMOCTH TIepuoOJa KOJICOAHWH TPYKUHHOTO MasTHHUKA OT MacChl

rpys3a.
5. IlpoBepka HE3aBUCHMOCTH Nepuoa KonedaHuil rpy3a, MOIBEIIEHHOTO0 K HUTH, OT MacChl

rpysa.

6. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh MEpUoJia KoueOaHU| MPY)KUHHOTO MasTHUKA
OT MaccChl I'py3a U )KECTKOCTH MPYKUHBI.

7. VI3mepeHue yckopeHusi CBOOOJIHOIO MaIeHuUs.

ocourLNE
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Pa3nes 10. D1eKTpOMarHuTHoOe 1M0J1e M 3JIEKTPOMATHUTHbIE BOJIHBI.
ONEKTPOMarHuTHOE TIOJIe. DJIEKTPOMAarHWTHbIE BOJIHBI. (CBOWMCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkana 3nekTpoMarHUTHBIX BOJIH. MICIIOIB30BaHUE JIEKTPOMArHUTHBIX BOJIH /ISl COTOBOM
CBSI3H.
OnexkTpoMarHuTHas npupoaa cBera. CKOpocTb cBeTa. BoiaHOBBIE CBOICTBa CBETa.
Hemoncmpayuu.
1. CaoiicTBa 1EKTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBOWCTBA CBETA.
Jlabopamopuvie pabomol u onvimol.
1. 3y4yeHnue cBOICTB 371€KTPOMAarHUTHBIX BOJH C MTOMOIIbI0 MOOUIIBLHOTO TesedoHa.

Pasznea 11. CBeToBbIe IBJICHUS.



JlyueBas mopenn cBera. Mcrounuku cBeta. [IpsiMonnHElHOE pacnpOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpa)keHHUs CBETA.
[Ipenomiienue cBeta. 3akoH npenomiieHus cBera. [loaHOe BHyTpeHHee OoTpakeHUE CBETa.
Hcnonp30BaHne NOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUX CBETOBOJAX.
JIunza. Xopx nyweir B nmu3ze. Onruyeckas cuctema ¢oroamnmapara, MHUKPOCKONA H
Tesneckorna. [ 1a3 kak ontuyeckas cuctema. bim3opykocTs M 1abHO30PKOCTb.
Paznoxenue 6enoro cera B ciekTp. OnbiTel HptoToHa. Clio’keHHe CIIeKTPaIbHBIX LBETOB.
Jucnepcus cBeTa.
Jemoncmpayuu.
[IpssMonMHENHOE pacIIPOCTPAHEHUE CBETA.
OTtpaxeHue cBera.
[Tonyuenue n306pakeHuii B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
[Ipenomnenue cBera.
OnTruyeckuii CBETOBO/I.
Xon nydeil B cobuparouiei JuH3e.
X0 nydel B pacCeUBaroLIeH JIMH3E.
[Tonydenue n300pakeHuii ¢ TOMOIIBIO JINH3.
[Tpunnmn neiicTBus goroanmapaTa, MUKPOCKOIA U TEJIECKOIA.
. Mopeins rnasa.
. PaznoxeHnue 6enoro ceera B CIEKTP.
. Ilonmyuenue Oenoro cBera MNpU CIOXKEHUU CBETa pa3HbIX LBETOB. Jladopamophovie
padomol u onvimul.
1. HUccnenoBanue 3aBUCMMOCTH yTiia OTPa)KEHUSI CBETOBOIO JIy4a OT YIJia MaJeHHUs.
N3ydenne xapakTepuCTHK U300pakeHU MIpeIMETa B IUIOCKOM 3epKaJie.
HccnenoBanmne 3aBUCUMOCTH yrila MPEIOMIICHHS CBETOBOTO Jiyda OT yrjla NajJeHus Ha
TPaHUIE «BO3TYX—CTEKIIO».
[Tonyuenune n300paskeHH ¢ MOMOIIBIO COOMPAIOIIEH JTUH3HI.
Onpenenenne (HOKYCHOTO PacCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH INH3HI.
OnbITHI 110 Pa3yIoKEHNIO OEJI0ro CBETa B CIIEKTP.
OnpIThl 1O BOCHPUATUIO IIBETa NPEIMETOB NPU MX HAONIOJEHUU 4Yepe3 IBETOBBIE
(bUIBTPHI.
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Paznen 12. KBanToBble siBJIeHHS.

OmnsiTel Pe3epdopaa v manerapHast mozens aroma. Monens aroma bopa. Mcnyckanue u
IIOTJIOLIEHUE cBeTa aTOMOM. KBaHThI. JInHEHUaThie CIIEKTPBI.

PanunoaktuBHOCTh. Aunbda, Oeta- u ramma-usnydeHus. CTpoeHHE aTOMHOTO sfpa.
Hyknonnas momens aromHoro snpa. HM3ortomsl. PanmoakTuBHbIE mnpeBpamieHud. l[lepuon
II0JIypacnasa aTOMHBIX sJIEP.

SAnepHble peakiu. 3aKOHbI COXPAHEHHUs 3apsSA0BOI0 U MacCOBOTO UMCENl. DHEpPrus CBS3U
aToMHbIX siaep. Csi3b Macchl W sHepruu. Peaknum cunTe3a u nenenust sgep. McrouHuku
sHeprun CoJiHIIa U 3BE3]I.

AnepHas sHepretuka. J[eMCTBUS paJUOAKTUBHBIX HW3JIYYEHHM HA JKUBBIE OPraHU3MBI.
Hemoncmpayuu.

CrieKTphl U3JTydeHUs U MOTJIOIIEHUS.

CrieKTphl pa3avyHbIX I'a30B.

CnekTtp Bomopoaa.

Habmonienue TpekoB B kamepe BuibcoHa.

Pabota cuérunka MOHU3UPYIOMINUX U3TYyUSHHH.

agkrwdE



6. Perucrpauuss wu3nydyeHMs TPUPOAHBIX MHUHEPAJIOB M TPOAYKTOB. Jlabopamophbvie
pabdomul u onvimol.

1. HaOnroseHue CIUIONIHBIX M IMHEWYATHIX CIIEKTPOB U3TYYCHUSI.

2. HccrnepoBanue TpPEKOB: HW3MEPEHUE HHEPTUM YACTHUIBI IO TOPMO3HOMY NyTH (IO
dhoTorpadusm).

3. M3mepenue paanoakTUBHOTO (hoHa.

IToBTOPUTENBHO-00001IAKO M MOAYJIb.

[ToBTOpUTENBEHO-0000IIAIONTNI MOTY/Th IPEIHA3HAYEH ISl CHCTEMATH3aluu 1 00001IeHus
MIPEIMETHOTO COJICPKAHUSI M OTIBITA ESTEILHOCTH, IPHOOPETEHHOTO TP N3YUEHUH BCETO Kypca
(Gu3MKH, a TaKKe IS MOJArOTOBKH K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMeHY 1O (hu3HKe JJIst
00y4JaroImuxcs, BEIOPABIINX 3TOT YU4EOHBIH MpeaMeT.

[lpy w3ydeHMHM [AHHOTO MOJIYJS PEATU3YKOTCI H  CHCTEMATU3HPYIOTCS  BHIBI
NeSITEeIbHOCTH, HAa OCHOBE KOTOPHIX OOCCIIEYMBACTCS JIOCTHKCHHE TIPEAMETHBIX U
METaInpeIMETHBIX IUIAHUPYEMBIX pPe3yJIbTaTOB OO0y4YeHHs, (OPMHPYETCS €CTECTBEHHOHAyUYHAas
IPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIICAOBAHUS SBICHUI NPUPOABI M TEXHHUKH,
OBIIQJICHUE YMEHHUSAMHU OOBSICHATH (U3NYECKHUE SBICHUSA, NPUMEHSSI IOJyYCHHbIE 3HAHUA,
pemaTh 3a/1a4d, B TOM YHCIIE KAaUeCTBEHHBIE U SKCIIEPUMEHTAIIbHBIC.

[IpuHUIMIIATBEHO NEATEIBHOCTHBIN XapakTep JaHHOIO pasjierna peaau3yercs 3a CYET TOro,
9TO 00Y4JaroIIrecs BHIMOIHAIOT 3aaHUsl, B KOTOPBIX UM IIPEJJIaraeTcs:

Ha OCHOBE TOJIYYCHHBIX 3HAHUW PaCIO3HABATh M HAYYHO OOBSCHATh PU3UUECKUC SBICHHS
B OKpY’KaloOIIel PUPOJIC U MIOBCEIHEBHOW KHU3HH;

UCIIOJIB30BaTh HAYYHBIC METO/IbI HCCIICIOBAHUS (PU3UUCCKUX SIBJICHHIA, B TOM YHUCIIE JUISI
MIPOBEPKH THIIOTE3 W TIOJYYEHUS TEOPETHUYECKUX BBIBOJOB; OOBACHATH HAayYHBIE OCHOBBI
Hanboyiee BaXHBIX JOCTHKCHHH COBPEMEHHBIX TEXHOJOTHHA, HalpuMep, MPAKTHIECKOTO
WCIIOJIb30BAHUSI PA3JIMYHBIX HMCTOYHUKOB HHEPrMM HAa OCHOBE 3aKOHA TIPEBPALICHUS |
COXpaHEHHS BCEX M3BECTHBIX BUIOB DHEPTHUH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOT'O OBHIET'O OBPA30OBAHUA

W3ydyenne ¢Gu3MKkM Ha YpPOBHE OCHOBHOIO OOIIEro o00pa3oBaHUsl HANpaBiIeHO Ha
JOCTHKEHUE JTMYHOCTHBIX, METAIIPEIMETHBIX U TPEIMETHBIX 00pa30BaTeNbHBIX PE3yIbTATOB.

B pesynbrare wu3yueHus QPuU3MKM Ha YpPOBHE OCHOBHOTO 001mero oOpa3oBaHUsS Y
oOyyarorerocst 0y1yT c()opMHUPOBAHBI CIETYIOLIUE TMUHOCTHBIE PE3yJIbTaThl B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:
- IPOsIBJICHNE UHTEpECa K UICTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (pr3nueckoit HayKu; -
LIEHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSAM POCCUHCKUX YUEHBIX-(DU3HUKOB;
2) rpaKIaHCKOI0 U 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:
- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 00CYKICHUU OOIIECTBEHHO 3HAUMMBIX U THYECKHX
mpo0sieM, CBSA3aHHBIX C MPAKTHUECKUM IPUMEHEHHEM JOCTHXKEHHH (QU3UKU;

OCO3HaHHE BaXXHOCTU MOPAJIbHO-3TUYECKUX NTPUHIMUIIOB B JEATEIBHOCTH YUEHOTO;
3) 3cTeTHYECKOIr0 BOCTIUTAHMSI:

- BOCIIPUSITHE ICTETUYECKHX KadecTB (PU3MUECKOW HaykH: €€ TapMOHMYHOI'O IOCTPOEHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH; 4) IEHHOCTH HAYYHOT'0 O3HAHMSA:

- OCO3HaHME IIEHHOCTH (PU3MUYECKOW HAayKH KaK MOIIHOIO HMHCTPYMEHTa IO3HAaHHUsS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAXKHEHUIIEH COCTABIIIONIEH KYJIbTYPBI;

- pa3BUTHE HAYYHOU JFOO03HATENLHOCTH, HHTEpECca K MCCIEI0BATEIbCKON JEATEILHOCTH; 5)
(hopMupoBaHUSs KyJbTYPbI 310POBbSI H IMOLMOHAJIBHOIO 0JIArONOTYYHS:



- OCO3HAHME IIEHHOCTH 0e30macHOro obpa3a >KM3HU B COBPEMEHHOM TEXHOJIOIMYECKOM MHpE,
BO)XHOCTH TPaBHJ 0E30IacCHOTO IOBEJCHUS Ha TPAHCIOPTE, HAa JOpPOrax, C DJICKTPHUYECKUM U
TEIJIOBBIM 000PY/IOBAaHHEM B JIOMAITHUX YCIOBUSX;

- cOpMUPOBAHHOCTH HaBbIKa peIeKCcHy, IPU3HAHUE CBOETO MPaBa HA OIIMOKY M TAKOTO K&

IpaBa y Apyroro 4ejJoBeKa;

6) Tpy10BOr0 BOCIMTAHMSA:

- aKTUBHOE y4yacTHE B PEIIEHUM NPAKTUYECKUX 3a/1ad (B paMKax CeMbH, 00pa30BaTelbHOU
OpraHu3alfK, ropoja, Kpas) TeXHOJOTHYECKOH M COIMAIbHON HalpaBIEHHOCTH, TPEOYIOIIUX B
TOM 4HCIIe U PU3MUECKUX 3HAHHIA;

- MHTEPEC K MPAKTUIECKOMY U3y4CHHUIO PO(eccri, CBA3aHHbBIX C (PU3UKON;

7) IK0OJI0ru4ecKOro BOCIUTAHMS:

- OpHEHTAIsl Ha TpPUMEHEHHWE (HU3MUECKUX 3HAHUHM [UId peumieHus 3afgad B 00JacTu
OKpYKalOIIeH cpelbl, MJIAHUPOBAHUS ITOCTYIKOB W OLEHKH MX BO3MOKHBIX IOCJICACTBHHA IS
OKpY>Karollen CpeJibl;

- OCO3HAHWE TII00AJIBHOIO XapaKTepa 3KOJIOIMYECKHX MPOoOJeM M IMyTed HX pemieHus; 8)
aJanTalnuy K U3MEHSIOIMUMCS YCJI0BHAM COLMAJIbLHON U MPUPOIHON cpelbl:

- NOTPEOHOCTH BO B3aUMOJICHCTBUY NIPU BBIOJIHEHUH UCCIICIOBAHHI U POEKTOB (hr3ndeckon
HAIPaBJICHHOCTH, OTKPBITOCTD OTIBITY M 3HAHUSAM JIPYTHX;

- MIOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO NI TEbHOCTD;

- noTpeOHOCT, B (OPMUPOBAHWM HOBBIX 3HAHWH, B TOM 4mcie (HOpMYyIHpOBATh HJIEH,
TIOHSITHS, TUIIOTE3bI 0 (PU3NYIECKUX OOBEKTaX M SBICHUSIX;

- 0CO3HaHME Ae(PUIIMTOB COOCTBEHHBIX 3HAHUI N KOMIETEHTHOCTEH B 00JIaCTH (DH3HKH;

- TUTAHUPOBAHKME CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PM3MYECKUX 3HAHUH;

- CTpEeMJICHUE aHAIN3UPOBATh U BBIBIISATH B3AaUMOCBSI3H TPHPO/IbI, OOIECTBA U YKOHOMUKH, B
TOM YHCIIE C UCIIOJIb30BaHNEM (PU3MUECKUX 3HAHHIA;

. - OICHKAa CBOUX JCHCTBHI C y4ETOM BIHMSHUS Ha OKPYKAIOIIYIO CpPEIy, BO3MOMHBIX

r7100abHBIX MOCJIEACTBUH.

METAINIPEJMETHBIE PE3YJIbTATHI

B pe3ynbraTe 0cBOEHUS MporpamMMmbl 1o (pU3uKe Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHus
y oOyuaromerocss OyayT chOpMHpPOBaHBI MeTanpeaMeTHbIe Pe3yJabTaThl, BKJIIOYAIONINE
ITO3HAaBATCJIbHBIC YHUBCPCAJIBHBIC y‘~I€6HI>IC ﬂeﬁCTBHﬂ, KOMMYHUKATHUBHBIC YHHUBEPCAJIBHBIC
yueOHbIe AeUCTBUS, PETYIATUBHBIE YHUBEPCATbHBIC YUeOHbIC JCHCTBHUS.

ITo3naBaTenbHBbIC yHHBepcaJIbHbIe yueOHbIe AelicTBUs ba3zoBbie
JOTHYeCKHUe AeCTBHSA:

. BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHbIE PU3HAKU O0OBEKTOB (SIBJICHUN);

. yCTaHaBJIMBaTh CYIIECTBEHHbIN NpHU3HAK KIACCU(PUKALMHM, OCHOBaHMSA Ui OOOOIIEHUS U
CpaBHEHUS,

. BBISIBJIAITh 3aKOHOMEPHOCTH M TPOTHBOPEUMS B paccMaTpUBaeMbIX (AaKTax, JAHHBIX U
HaOJII0IEHUSAX,, OTHOCALINXCA K (PU3NUECKUM SIBJICHUSM;

. BBISBJISITH PUYUHHO-CIECTBEHHBIE CBSI3U MpPU  M3YyYEHUM (U3NYECKUX SBICHUH U

MIPOIIECCOB, JENIaTh BHIBO/IbI C MCIIOIb30BAHNEM JIEAYKTUBHBIX U HHAYKTUBHBIX YMO3AKIIOUECHUH,
BBIJIBUTATh THITOTE3HI O B3aUMOCBSI3SIX (PH3NUECKUX BEITHUYNH;

. CaMOCTOSITENIbHO BBIOMpaATh CcHoco0 pemeHus yuyeOHoH ¢u3nyeckoi 3agaun (CpaBHEHHE
HECKOJIbKUX BapHaHTOB PELICHMs, BHIOOp HanOosee MOAXOASAIIEr0 ¢ y4ETOM CaMOCTOSITEIbHO
BBIJICIICHHBIX KPUTEPHUER).
ba3oBble uccienoBarebCKue AeHCTBHA:



MCIIOJIb30BaTh BOMPOCH! KaK MCCIEI0BATENIbCKIII HHCTPYMEHT MO3HAHMUS,

MPOBOAMUTH IO CAMOCTOSITENIBHO COCTABJICHHOMY IUIAHY OTIBIT, HECIOXKHBIM (HU3HUSCKUN
9KCIIEPUMEHT, HEOOJIbIIIOE HCCIeI0BaHuE (PU3UUYECKOTO SIBICHUS;

OIICHWBATh Ha MPHUMEHUMOCTh M JIOCTOBEPHOCTh HWH(MOPMAIMIO, MOJYYEHHYIO B XOJe
MCCIIETOBAHMS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (DOPMYIHPOBaTH OOOOIICHUS W BBIBOABI MO PE3yiIbTaTaM MPOBEASHHOTO
HaOJI0/IeHUs, OTIbITA, UCCIICOBAHNUS,

MPOTHO3MPOBATh BO3MOXKHOE JajbHEHIIee pa3BUTHE (U3MYECKUX IMPOIECCOB, a TaKkKe
BBIBUTATh TPEIINOJIOKECHUS 00 WX Pa3BUTUU B HOBBIX YCIOBHSX M KOHTekcrax. Pafora ¢
uHdopmanmeii:

MPUMEHSITh Pa3IMYHbIE METOJIbI, MHCTPYMEHTHI M 3ampoCchl MPU TOWCKE U O0TOOpe
MH(OPMALIUY WK JAHHBIX ¢ YUETOM IPEAIoKEeHHON yueOHOo! (hr3nuecKoi 3a1auu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATh HH(DOPMAIMIO PA3TUIHBIX BHJIOB
1 (hopM IpeICTaBICHUS;

CaMOCTOSITEIIbHO ~ BBIOMPATh ONTUMAIBHYIO (QOpMy TMpeacTaBieHUs WHOOpPMANUUA U
WUTIOCTPUPOBATH PEIIacMbIe 33J]a4 HECJIOKHBIMH CXEMaMH, JUarpaMMaMu, HHOU Tpadukoi u
WX KOMOMHAIIHSIMU.

KoMMmyHuKaTHUBHBIE yHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUA:

B X0/ie OOCYXKIEeHHs yueOHOro MaTepuana, pe3ylbTaToB JabOpaTOpHBIX PadOT M MPOEKTOB
3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMbl M BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha
pelieHre 3a1a4u 1 IoJiiepKaHue 01arokenareaIbHOCTH OOIEHUS;

COIIOCTABJIATH CBOM CYXKJICHHUS C CYXICHUSAMU JIPYTUX YYACTHUKOB TUANOTa, OOHAPYKHUBATh
pasiuyre U CXOACTBO MO3UIINIA;

BBIPAXXATh CBOIO TOUKY 3PEHUSI B YCTHBIX U MUCbMEHHBIX TEKCTAX;

MyOJIMYHO MPEACTABIATh PE3YNbTAThl BHIOJHEHHOTO (DPU3MYECKOTO OMBITA (IKCIIEPUMEHTA,
HCCIIEIOBAHMS, MPOCKTA);



MOHUMATh W WCIOJB30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHAMBHIYalbHOW pabOTHI MpHU
peleHIH KOHKPETHON (PU3NYECKOM MPOOIIEMBL;

IPUHUMATh LEIM COBMECTHOM JICSITEIBbHOCTH, OpPraHU30BbIBATH JEUCTBUSA IO €€
JTOCTHKCHHIO: PACTIPeIesATh POIH, 00CYXKIaTh MPOLECCHl M PE3yIbTaThl COBMECTHON palOTHI,
0000111aTh MHECHHUS HECKOJBKUX JIFOJICH;

BBITIOJIHATH CBOKO YacTh PalOOThI, JOCTUTAs KAa4eCTBEHHOTO pe3ysibTaTa II0 CBOEMY
HANPABJIEHUIO U KOOPAUHUPYS CBOU JECUCTBUSA C IPYTUMU WICHAMU KOMaH/IbI;

OIICHMBATh KAaueCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO KPUTEPHUSIM, CAMOCTOSATEIHHO
c(hOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHble yHHBepcaibHbIe yueOHbIe aeiicTBrst CaMmoopraHu3anmsi:

BBISIBJISITH MPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHTYaIUsX, TPEOYIOUIUX MJisi PeIleHUs
(bu3nuecKrx 3HaAHUI;

OPUEHTHUPOBATHCS B PA3TUYHBIX MOAXOAaX MPUHITHUS PEIICHUN (MHAUBUAYATbHOE, IPUHSITHE
pelIeHus B TpyMIe, MPUHITHE PEIICHUI TPYIoi);

CaMOCTOSITENTPHO COCTABIIATh ~ JITOPUTM  pEHICHHs (U3UYECKON 3agauydl WiIM  TUIaHa
UCCIEOBaHUsL € Y4YETOM  HMMEIOLIMXCA PECypcoB U COOCTBEHHBIX  BO3MOYKHOCTEH,
apryMeHTHPOBATh Mpe/araéMble BApUAHThI PELLICHUMN;

JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.

CaMOKOHTPOJIb, JMOLHOHAJIbHBIH MHTEJIEKT:

JlaBaTh aJIEKBaTHYIO OLICHKY CUTYallUU U IpeJylaraTh IJ1aH €€ H3MEHEHNUS;

OOBSICHATh TPUYHMHBI JIOCTI)KEHUS (HEIOCTIDKEHHS) PE3yIbTaTOB JESATEIBLHOCTH, JaBaTh
OLIEHKY IIPUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHBBI B JIEATEIHLHOCTh (B TOM 4YHCIE B XOJ| BBINOJHEHHUS (PHU3UIECKOTO
UCCIIEIOBaHMs WJIM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIHCTB, M3MEHUBIIUXCS CHUTYaIUH,
YCTAHOBJICHHBIX OLIMOOK, BOSHUKIINX TPYAHOCTEH;

OLIEHHMBATh COOTBETCTBUE PE3YNbTaTa LEIU U YCIOBUSIM;

CTaBUTh ce0s1 Ha MECTO JPYroro 4ejaoBeKa B XOJE€ CIopa UM JUCKYCCHUHM Ha HAYyYHYIO TEMY,
MMOHUMATh MOTHUBBI, HAMEPEHHUSI U JIOTUKY JIPYTOTo;

MpU3HABaTh CBOE MPABO Ha OLIMOKY IPU PElIeHUH (PU3NYECKHX 3a7ay WK B YTBEPKICHHSIX
Ha Hay4HbIE TEMBI U TAKOE K€ MPaBO JIPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K koHiy obyuenust B 7 kJiacce NnpeiaMETHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaxkaTh c()OPMHUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

HCIIOJIb30BaTh MOHATHUS: (PU3NYECKHE U XUMHUYECKHUE SBJICHUS, HA0JIO/IEHUE, IKCIIEPUMEHT,
MOJIeNIb, TUIIOTE3a, €AMHUIBI (PU3UYECKHX BEIWYHMH, aTOM, MOJEKYNa, arperaTHbIe COCTOSHUS
BemiecTBa (TBEpHOE, JKUAKOE, Ta3000pa3HOE), MEXaHMYeCKoe JBIKEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJIMHENHOE), TpPaeKTOpHUs, paBHOJACHCTBYyOmAs cuia, aedopmanus
(ynpyras, niaacTu4eckas), HEeBECOMOCTb, COOOIIAIOINECS COCY/IbI;

pa3nuyath sBiIeHUs (TUQQy3usa, TEMIOBOE ABMKEHHE YacTUI[ BEIIECTBAa, PABHOMEpPHOE
JBUKEHHE, HEPaBHOMEPHOE JIBH)KEHUE, MHEPIMs, B3aWMOJEUCTBUE TEJ, PaBHOBECHE TBEPIBIX
TeJ C 3aKperIEHHOW OChIO0 BpallleHUs, Nepeaava JaBleHUs] TBEPABIMU TEIaMHM, KUIKOCTSIMHU U
razami, arMocdepHoe NaBiIeHHE, IUIaBaHHE TeJ, MPEBpAIleHUs MEXaHUYeCKOH HHEepruu) IO
ONHMCAaHUI0 HUX XapaKTEPHBIX CBOMCTB M HA OCHOBE OINBITOB, JIEMOHCTPHUPYIOIIHUX JIaHHOE
(bu3nyecKoe sIBICHUE;

pacrio3HaBaTh MPOSBICHUE W3YUYEHHBIX (PU3UUECKUX SIBICHHH B OKpYXKaloIlleM MHpE, B TOM
yucae (U3NYEeCKUe SBICHHUS B MPUPOJE: MPUMEPHI JABMKEHHS C PA3TUYHBIMU CKOPOCTSIMHU B
KUBOM M HEXHUBOW IpHUPOAE, NCHCTBHE CUIBl TPEHHUS B IPUPOAE U TEXHUKE, BIIUSHUE



aTMoc(epHOro JaBIICHUs HA KUBOW OpPraHM3M, IUIABAaHHWE PHIO, pbIYard B TeJie YeJOBEKa, MpH
3TOM MEPEeBOJUTH MPAKTHUECKYIO0 3a/ady B Y4eOHYIO, BBIIEIATH CYLIECTBEHHbIE CBOMCTBA
(mpu3HaKku) PpU3MUECKUX SBICHUMH;

ONKCHIBATh HM3y4YEHHBbIE CBOMCTBa Tel M (PU3MYECKHE SBIICHUS, HCHOJIb3Ys (QHU3NYECKUe
BEJIMYUHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMsl, MMyTh, CKOPOCTb, CPEIHSSI CKOPOCTh,
CWJIa YIPYTOCTH, CUJIa TSDKECTH, BEC Tella, CHJIa TPeHHs, IaBieHue (TBEPAOro Tena, HKUIAKOCTH,
ra3a), BBITAJIKMBAIONIAS CHJIa, MEXaHWYECKas padoTa, MOUIHOCTh, TUIEYO CHIIBI, MOMEHT CHIIBI,
KOA((HUIIMEHT TOJIE3HOTO JCHCTBHS MEXaHM3MOB, KUHETHUYECKas M TOTEHI[MAIbHAS SHEPTHUs),
IpY ONUCAaHUM TMPABWIBHO TPAKTOBATh (DU3MUECKUN CMBICT HCIOIB3YEMbBIX BEIMYUH, HX
0003HAYECHUS U €IUHUIBI (PU3HMUECKUX BEJIUYUH, HAXOIUTh (DOPMYIbI, CBSI3bIBAIOIINE JaHHYIO
(bU3MYECKYI0 BETUYHUHY C IPYTMMH BEJIMYHMHAMH, CTPOUTH TpaduKU M3YyYEHHBIX 3aBHCHUMOCTEM
(U3HYECKUX BEIIMYNH;

XapaKTepu30BaTh CBOWCTBA Tell, (U3MYECKUE SIBJICHHS M IPOLIECCHI, UCIOIB3YS MpaBuiia
CJIOYKEHUs CUJI (BIOJIb OJTHOM MpsiMOii), 3akoH ['yka, 3akoH Ilackains, 3akoH ApxumMena, MpaBHiIO
paBHOBecHsI pbryara (010Ka), «30JI0TOE TIPABIIIO» MEXaHUKH, 3aKOH COXPAaHCHHUS MEXaHUYECKON
SHEPruMW, IMPU OTOM JIaBaTh CIIOBECHYIO (OPMYIMPOBKY 3aKOHA U 3alUCHIBaTh €ro
MaTEeMaTHYeCKOE BBIPAKCHHE;

OOBSCHATh (PU3UYECKHE SBICHUS, MPOIECCHl U CBOWCTBA TEJ, B TOM YHCJIC M B KOHTEKCTE
CUTYyaIlMil MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUUYUHHO-CIICJACTBEHHBIC CBSI3H,
CTpPOUTH OOBACHEHHWE M3 1—2 JOrMYecKHMX IIaroB C Omopoil Ha 1-2 W3y4eHHBIX CBOMCTBA
(bu3HYECKUX SIBICHUN, PU3NICCKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiath pacy€THbIe 3a/1a4u B 1—2 eHCTBUSA, UCIONb3Ys 3aKOHBI U (DOPMYJIbI, CBS3BIBAIOIINE
(bu3nuecKkre BENWYMHBI: HA OCHOBE aHajdW3a YCJIOBHS 3aJauyM 3allMChIBaTh KPATKOE YCIOBHE,
MOJICTABIATh (PU3HUECKHUE BETUYUHBI B (JOPMYIIBI U IPOBOIAUTH PACUYETHI, HAXOJUTh CIPABOYHbBIC
JAHHBIE, HEOOXOMUMBIC [IJI1 pEIIeHUs 3a/ad, OLIEHUBATh PEATUCTUYHOCTh IOJYy4YEHHOMN
(bu3MYeCKOil BETUYNHBL;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEUIUTh MPU MOMOIIN (U3HUECKUX METOJOB, B
OMHMCAHUU WCCIIEIOBAHMS BBIICTSATH MPOBEPSEMOE MPEANoIoKeHue (TUMoTe3y), pa3audyarh U
WHTEPIPETUPOBATH MOJTYYEHHBIN Pe3yJabTaT, HAXOIUTh OMIMOKH B XOJI€ ONBITA, JEIaTh BBIBOJIBI
10 €T0 pe3yJibTaTaM;

MIPOBOJIUTH OMBITHI O HAOJIOACHUIO (PU3UYECKUX SBJICHUM WU (U3MUECKUX CBOWCTB TEIN:
(dbopMynupoBaTh MpOBEpPsSEMbIE MPEANOIOKEHHUS, COOUpaTh YCTAHOBKY W3 MPEATOKEHHOTO
000pyI0BaHUs, 3aMMUCHIBATH XOJ OIBITa U (POPMYIIMPOBATH BHIBO/IHI,

BBITIOJIHATH TIPSIMBIE W3MEPEHUsI PACCTOSHMS, BPEMEHHU, MacChl Teja, o0bEéMa, CUIIBI U
TEMIIEPaTyphl C HCIOIH30BAHHEM aHAJIOTOBBIX M HU(POBBIX MPUOOPOB, 3aMUCHIBATH MTOKA3AHUS
MPpUOOPOB ¢ YUETOM 3aJaHHON aOCOTIOTHON MOTPEITHOCTH U3MEPEHHI;

MPOBOANTh HCCIEAOBAHNWE 3aBHUCHUMOCTH OJHOW (PU3NYECKOW BEIUYHHBI OT JIPYrou ¢
MCIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTU MYTH PaBHOMEPHO IABUXKYIIETOCS Tella OT
BPEMEHH JIBIDKEHUS Tella, CHIIbI TPEHHUS CKOJIBKEHHUS OT Beca Tela, KadecTBa 00padoTKu
MMOBEPXHOCTEH T M HE3aBUCUMOCTH CHJIBI TPEHHUS OT TUIOMIAAN COTMPUKOCHOBEHUS TEII, CHIIbI
YOPYTOCTH OT YIJWHEHUS MPYKHUHBI, BBHITAIKUBAIOMICH CHIBI OT 00bEMa MOTPYyKEHHOW YacTh
Tella W OT IUIOTHOCTH KHUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tejia, OT TJIyOMHBI, Ha
KOTOPYIO TOTPYKEHO TEJNO, YCIOBHH IJIaBaHUS TEJ, YCIOBUW paBHOBECHs pblyara M OJOKOB),
y4acTBOBaTh B TUIAHUPOBAHUU y4EOHOTO HCCIEIOBaHUS, COOMpATh YCTAHOBKY U BBHITIOTHSTH
W3MEPEHHs, CJeays TNPENJIOKCHHOMY IUIaHy, (UKCHUPOBATh PE3yNbTaThl  MOJYYCHHOU
3aBUCUMOCTH (PM3UYECKUX BEIMYUH B BUJIE MPEIIOKEHHBIX TaOIUI] ¥ TpadUKOB, JIeTIaTh BHIBOIBI
0 pe3yJbTaTaM UCCIEAOBaHUS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHHS (DU3UIECKUX BETUYNH (TUIOTHOCTH BEIIECTBA KUIKOCTH U
TBEPIOTO TeNa, CHja TPEHUS CKOJIBKEHHUS, JaBJIICHHE BO3/yXa, BBHITAIKUBAIOIIAS CHIIA,
JEHCTBYIOIIAsI HA TIOTPYKEHHOE B KHUIAKOCTh TEJI0, KOAPPUIIUESHT MOJE3HOTO JEUCTBUS MPOCTHIX



MEXaHHM3MOB), CIEIys TPEII0KEHHONH HMHCTPYKIMH: TPU BBIIOJIHEHHHA H3MEPEHUil coOHparh
IKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIYMCIISITh 3HAUCHUE HCKOMO BEITMYHMHBL;

co0JIr0IaTh MpaBUiIa TEXHUKH OE€30MAaCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM 000PYIOBAaHHEM;
yKa3bIBaTh NPUHIWIBI JICHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAOIINECS COCYIbI, OAPOMETP, phIYar, MOJBIKHBIN M HEMOJABUKHBINA OJIOK,
HAKJIOHHAS! TUTIOCKOCTB;

XapaKTepU30BaTh MPUHIIMIIBI JCUCTBHS M3YYCHHBIX MPHUOOPOB U TEXHHYECKUX YCTPOMCTB C
OMOpOM Ha WX onucaHus (B TOM 4YHUCIE: MOJIIUITHUKK, YCTPOWCTBO BOJOINPOBOJA,
THIPABINYECKUI Tpecc, MaHOMETp, BBICOTOMEp, IOPIIHEBOH HACOC, aPEOMETp), HCIOIb3Ys
3HAHMA O CBOMCTBaX (HU3MUYECKUX SBICHUM W HEOOXOIMMbIe (HU3MUYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

HPUBOIUTH IPUMEPHI (HAXOAUTh HHPOPMAIHIO O IIPUMEPAX) MPAKTHUYECKOTO HCIOIb30BAHHS
(bu3MUECKUX 3HAHUH B IOBCETHEBHOM KHM3HHU ISl 0OecTiedeHus: 0€30MacCHOCTH MPH 00paIeHuH ¢
npubopaMu U TEXHUYECKUMH YCTPOMCTBAMM, COXPAaHCHHS 3J0POBbS M COOJIOACHHS HOPM
9KOJIOTMYECKOTO MOBEICHUS B OKPYXKAIOLIEeH cpesie;

OCYHIIECTBIISITH OTOOP MCTOYHUKOB MH(pOpMaIu B MIHTEpHETE B COOTBETCTBHU C 33JaHHBIM
MOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIMXCSA 3HAHWUA M IMyTéM CpPaBHEHHUS Pa3IHYHBIX
WCTOYHHMKOB BBIICIISATh MH(POPMAIIHMIO, KOTOpas SBJISCTCS MPOTHBOPEYMBOM MM MOXKET OBITh
HEJIOCTOBEPHOI;

UCIIOJIb30BATh TIPU BBINOJHEHHH Y4YeOHBIX 3aJaHUi HAYYHO-TOMYJISIPHYIO JIUTEpaTypy
(bU3MUECKOTO COJICpPIKAHMsS, CIPABOYHBIC MaTepualibl, pecypchl cetu VHTepHeT, BiajaeTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, NpeoOpa3oBaHHMs WHPOpPMAIMKM M3 OJHOW 3HAKOBOM
CHCTEMBI B JIPYTYIO;

CO371aBaTh COOCTBEHHBIC KpAaTKUE IUCbMEHHBIE M YCTHBIE COOOLIEHUS Ha OCHOBE 2-3
MCTOYHHUKOB MH(OpMaNU (U3HYECKOTO COJEPKAHUSA, B TOM YHCIIE MYOJIMYHO JeNaTh KPaTKHE
COOOIEHHSI O pe3yJabTaTax IPOCKTOB WM Y4YEOHBIX HCCIECIOBAaHHH, NPU 3TOM TI'PAMOTHO
UCIIOJIb30BATh M3YUYCHHBIN MOHATHHHBIA ammapar Kypca (QU3UKH, COIMPOBOXKAATH BBICTYILUICHHE
MpE3EHTALMEN;

MIPY BBITIOJHEHUH YICOHBIX MPOCKTOB U UCCIICOBAHHUN PACIPEICIATH 00SI3aHHOCTH B TPYIINE
B COOTBETCTBUU C IOCTaBJICHHBIMU 3aJa4aMH, CJCIUTh 32 BBINOJHCHHUEM IUIaHA [CHCTBUIA,
aJICKBaTHO OIICHUBATh COOCTBCHHBIM BKJIAJ B JCATCIBHOCTh TPYIIbI, BBICTPAUBAThH
KOMMYHHUKaTHBHOE B3aUMO/ICHCTBUE, YUYUTHIBasi MHEHUE OKPYKAFOIIIHX.

K konmy oOydeHus B 8 kJiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaxkaTh c()OPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

HCIIONB30BaTh IIOHATHA: Macca M pasMepbl MOJIEKYJ, TEIUIOBOE JIBHKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUSI BEIIECTBA, KPUCTANINYECKHUE U aMOP(HbIE Teja, HACBIIIEHHBIN
Y HEHACBIIICHHBIM Map, BIAXHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSsS JHEPIus, TEIUIOBOM
JIBUTATENb, JJIEMEHTAPHBIN DJIEKTPUYECKUN 3apsll, AJIEKTPUYECKOE TII0JIe, IPOBOJHHUKU U
JUDJIEKTPUKHU, TOCTOSHHBIN MIEKTPUYECKUN TOK, MATHUTHOE I10JIE;

pa3nuuath SIBIEHUS (TEIJIOBOE pacllMpeHHe U cXKaThe, TeIvlonepenaya, TeIoBOe
paBHOBECHE, CMAyMBaHWE, KallWJULSIPHBIC SIBJICHUS, WCHApEeHHE, KOHJICHCAlUs, IUIaBIICHUE,
KpUCTaju3anus (0TBEp/eBaHKe), KUIIEHUE, Terionepenada (TermIonpoBOAHOCTb, KOHBEKIIHUS,
U3JIy4EHUE), DJIEKTPU3ALMs Tell, B3aUMOJEICTBUE 3apsioB, ACUCTBUS 3JIEKTPUUYECKOIO TOKA,
KOpPOTKO€ 3aMbIKaHUE, B3aUMOJICHCTBUE MarHUTOB, J€HCTBUE MArHUTHOTO I10JI1 HA IIPOBOJIHUK C
TOKOM, 3JIEKTPOMarHUTHas MHIYKIUS) M0 OMMCAHMIO MX XapaKTEpHBIX CBOICTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SBICHUE;

pacrno3HaBaTh MPOSBICHUE M3YyYEHHBIX (PU3MUECKUX SIBJICHHM B OKpY)KalOIIeM MHpPE, B TOM
yuciie pU3nYecKue SBJICHUS B MIPUPO/IE: TTOBEPXHOCTHOE HATSKEHUE U KallWJUIIPHBIE SIBICHUS B
MIPUPO/IE, KPUCTAILIBI B Npupoze, uziydenue ConHia, 3aMep3aHrie BOJAOEMOB, MOPCKUE OpHU3HI,



o0pa3oBaHMe pOChI, TyMaHa, HHEs, CHETa, SJIEKTPUUECKUE SBJICHUS B aTMOc(hepe, HIEKTPHIECTBO
KMBBIX OPraHU3MOB, MAarHUTHOE IoJjie 3eMJM, Jpeid IOJICOB, POJb MAarHUTHOIO HOJS AJIS
KHU3HU Ha 3emiie, MOJIIPHOE CUSHUE, IPU 3TOM NE€PEBOAUThH MPAKTUUECKYIO 3a/1a4y B y4eOHYIO,
BBIJIETIATH CYLIECTBEHHbBIE CBOICTBa (mpu3HaKM) ¢bu3nyecKux SBJICHUM;



ONKCHIBATH M3YyYEHHBIE CBOMCTBA Tel U (U3MYECKUE SBJICHHS, HCIOJIb3Yyd (U3NUecKue
BEJIMYUHBI (TeMIepaTypa, BHYTPEHHSS YHEPrusi, KOJIMYECTBO TEIUIOTHI, YAelbHas TeII0EMKOCTh
BEIIECTBA, YAENbHAs TEIUIOTa IUIABJICHUS, YAEJbHas TEIUIOTa MapooOpa3oBaHUs, YAeIbHas
TEIUIOTAa CrOpaHWs TOIUIMBA, KOA(D(PHUIIMEHT TMMONe3HOro MACUCTBHUS TETUIOBOW MAIIHUHEI,
OTHOCHUTEJIbHASL BIAQXKHOCTh BO3JyXa, D3JEKTPUUECKUN 3aps], CWIa TOKa, 3IIEKTPUUYECKOE
HamnpspKeHUe, CONMPOTHUBIICHHE NPOBOJHMKA, YIEIbHOE COINPOTUBIEHHE BelecTBa, paboTa u
MOIIHOCTh AJIEKTPUYECKOT0 TOKA), MPU OMUCAHUM MPABWIBHO TPAKTOBAaTh (PM3MUECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYMH, 0003HAYCHHS U eIMHUIBI (PU3UUECKUX BETUYHH, HAXOAUTH (OPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIUYHMHY C JAPYTMMH BEIMYUHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUYHH;

XapaKTepU30BaTh CBOWMCTBA Tel, (DU3UYECKHE SIBICHUS W TPOIECCHI, MCIOIb3Ys] OCHOBHBIC
MOJIOKEHHUS MOJICKYJIIPHO-KUHETUYECKOU TEOPUU CTPOEHUS BELIECTBA, MPUHIUI CYNEPIO3UIIUU
nosiel (Ha Ka4yeCTBEHHOM YPOBHE), 3aKOH COXpPaHEHHMs 3apsna, 3akoH OMma sl yyacTka Lelu,
3akoH JDkoyns—JleHla, 3akOH COXpaHEHHs] DJHEpPrHHM, TNPU OSTOM JaBaThb CIIOBECHYIO
(hOpMYyIIMPOBKY 3aKOHA U 3aMUCHIBATh €TI0 MATEMATHIYECKOE BBIPAKCHIC,

OOBSACHATH (PU3MUECKHE MPOIECCHl U CBOMCTBA TN, B TOM YMCIE U B KOHTEKCTE CHUTYaIUi
MIPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUYUHHOCIEIACTBEHHBIC CBSI3U, CTPOUTH
o0BsicHeHHe U3 1-2 JNOTMYEeCKUX IIaroB ¢ OMopod Ha 1-2 M3y4eHHBIX CBOWCTBA (DPM3HUECKUX
SIBJIICHUH, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEHH;

pemiath pacy€THbIE 3a/1a4u B 2—3 JIEUCTBUS, HCIOIb3Ys 3aKOHBI U (DOPMYIIbI, CBS3BIBAIOIINE
(du3nuecKkre BEIMYMHBI: HA OCHOBE aHAIM3a YCJIOBHS 33Ja4d 3allMChIBATh KPATKOE YCIOBHE,
BBISIBJIATH HENOCTATOK JAHHBIX JUIS PEHICHHs 3a/Ja4yd, BBIOMPATh 3aKOHBI H  (HOPMYIIHI,
HeoOXomuMBbIe ISl €€ pemieHUs, POBOJUTH PacuéThl M CPAaBHHUBATH TOJYYCHHOE 3HAUCHUE
(U3HYECKOI BEIMIMHBI C H3BECTHBIMU JAHHBIMU;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIINTh MPH MOMONM (PU3NISCKUX METOJIOB,
WCIIONB3Ysl OINHUCAHME WCCIENOBAHMS, BBIIEIATh MPOBEPSEMOE MNPEANONIOKEHNE, OLIEHUBATh
MPaBUIILHOCTH TIOPSJIKA MPOBEICHUS UCCIEA0BAHUS, I€JIaTh BHIBOJIBI;

MIPOBOJIUTH OIIBITHI 1O HAOMIOACHUIO (PU3UYECKUX SBICHUN WM (PU3NUYECKUX CBOWCTB Tl
(KanmuIIsipHBIE  SIBJICHMS, 3aBHUCUMOCTH JIaBJICHHs BO3/AyXa OT €ro o0bhEMa, TeMIepaTryphl,
CKOpPOCTH TIpollecca OCThIBaHUSI M HArpeBaHus NpPU M3IYYEHUH OT IBETa U3Iydarollen
(mornomaromniei) MOBEPXHOCTH, CKOPOCTh HCIApPEHHS BOABI OT TEMIIEPATyphl KHAKOCTH U
wiomaau e€ TMOBEPXHOCTH, JJIEKTpU3alus Tel U B3aUMOJIECHCTBUE AIIEKTPUUYECKUX 3apsi/iOB,
B3aUMOJICHCTBUE TIOCTOSIHHBIX MArHWTOB, BH3yajM3allMsi MAarHUTHBIX TIOJEH TMOCTOSHHBIX
MarHuToB, JIEHCTBUS MArHUTHOTO MOJII HA MPOBOJHUK C TOKOM, CBOMCTBAa AJIEKTPOMArHuTa,
CBOMCTBA  DNEKTPOJABUTATENST  IMOCTOSHHOTO  TOKa):  (OPMYyIUpOBAaTH  MPOBEPSIEMBIE
MIPENIONIOKEeHNsI, COOMPATh YCTAaHOBKY M3 TMPEIOKEHHOTO OO0OpYIOBaHUS, OMUCHIBATH XOJ
ombITa U (POPMYITHPOBATH BHIBOIBL;

BBITIONHSATH MPSMbIE U3MEPEHUsI TEMIEepaTyphbl, OTHOCHUTENFHOW BIAKHOCTU BO3/IyXa, CHUJIBI
TOKa, HANpsDKEHHUS C MCIOJb30BAaHUEM AaHAJIOTOBBIX MPUOOPOB M JATUYUKOB (PU3MUECKHUX
BEJIMYMH, CPABHUBATH PE3YJIbTAThl U3MEPEHUI ¢ YUETOM 3a/1aHHOM a0COMIOTHON MOTPEITHOCTH;

MPOBOANTh HCCIEAOBAHNWE 3aBUCHUMOCTH OJHOW (PU3NYECKOW BEIUYMHBI OT JIPYroud ¢
WCIIOIB30BAaHUEM TIPSIMBIX HW3MEpPEHUN (3aBUCUMOCTH COTPOTUBIICHUS TMPOBOJHHKA OT €ro
JUTHBI, TUTOIIAIA TIOTIEPEYHOTO CEYCHUS U YJEIHHOTO COMPOTHBIICHUS BEIIECTBA MPOBOJIHHKA,
CHJIBI TOKa, HWAYIIEro 4Yepe3 MPOBOJHMUK, OT HAINPSOHKEHUS Ha TPOBOJHHUKE, HCCIEIOBaHUE
MOCIIE0BATEIHHOTO U MAPAJUIENEHOTO COSAMHEHHUI MTPOBOJHUKOB): IMJIAHUPOBATH HCCIEIOBaHNE,
coOMpaTh yCTAaHOBKY W BBIMIOJIHATH U3MEPEHUS, CIeAys MPEIJIOKCHHOMY TUIaHy, (PUKCUPOBAThH
pe3yiabTaThl TOJYYCHHOW 3aBUCUMOCTH B BHAE TaOmuI W rpaduKoOB, JAENaTh BBIBOJBI IO
pe3yibTaTaM UCCIEI0BAHMUS;



IIPOBOJIUTh KOCBEHHBbIE H3MEpPEHUs (U3UYECKMX BeIMYUH (yIeJlbHas TEIIOEMKOCTb
BEIIECTBA, CONPOTHUBIIEHHE IPOBOAHMKA, pPAabOTa M MOIIHOCTh 3JEKTPUYECKOIO TOKA):
IUTAHUPOBATh M3MEPEHUsI, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEAys HPEIsIOKEHHON
MHCTPYKIIMUHU, U BBIUUCIIATh 3HAUEHUE BEJIUUUHBL;
co0Jr01aTh MpaBUiIa TEXHUKU OE€30IIaCHOCTH IIPU paboTe ¢ 1a00opaToOpHbIM 000pPY1I0BAHUEM;

XapaKTepu30BaTh MPUHLMUIIEI JeHCTBUS M3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOICTB C
OIOpO Ha MX omnucaHud (B TOM YHCIE: CUCTEMa OTOIUIEHUS IOMOB, THTPOMETp, HapoBas
TypOMHA, aMIEpPMETpP, BOJIBTMETP, CUETUMK IEKTPUUYECKOM SHEPrUH, NIEKTPOOCBETUTEIbHbBIE
npuOOpBl, HarpeBaTeNbHBIE AIIEKTPONPUOOPHI (MIPUMEPHI), INEKTPHUUECKUE TMPEAOXPAHUTEINH,
JIEKTPOMArHuT, 3JIEKTPOJBUTATENb IIOCTOSHHOIO TOKa), HMCHOJIb3ysd 3HAHUSA O CBOWCTBAax
(bU3NYECKUX SIBICHUH U HEOOXOIUMBIE (PU3UUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTENbHBIC TPHOOPHI IO CXeMaM U
CXEMaTHUYHBbIM pPHCYHKaM (PKHUAKOCTHBIH TEpMOMETpP, TEPMOC, IICUXPOMETP, THUIPOMETP,
JIBUTaTellb BHYTPEHHEI0 CrOpaHus, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl IEKTPUUECKUX
Lernei ¢ mociaenoBaTeIbHbIM U MapajlIebHbIM COEIMHEHUEM 3JIEMEHTOB, pa3inyasi YCIOBHbIC
0003HAYCHUS HIIEMEHTOB JIEKTPUUECKUX LIeTel;

IPUBOAUTH IPUMEPHI (HAXOAUTh UHPOPMALIUIO O IPUMEpax) NPAKTUYECKOTO HCII0JIb30BaHMS
(u3MYECKUX 3HAHUH B TIOBCETHEBHOM JKU3HM IS 0OecTieueHus: OS30IMaCHOCTH IMPU 0OPAIEHUH C
npubopaMH W TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 30POBbS W COONIOJCHHS HOPM
HKOJIOTUYECKOTO MOBE/ICHUS B OKPYKAIOLIEH cpelie;

OCYIIECTBIATh TMOUCK HH(popMaruu (usmyeckoro conepxanus B HTepHETE, Ha OCHOBE
UMEIOIIMXCS 3HAaHUH W TyTEM CPaBHEHUS JIOTIOJIHUTENBHBIX HCTOYHHKOB  BBIJEISATH
nH(POPMAIIHIO, KOTOPAst SBIISIETCS IPOTUBOPEUHNBOI MM MOKET OBITh HEIOCTOBEPHOM;

WCTIOJB30BATh MpPH BBIIOJHEHWH YUYEOHBIX 3aJaHWil HAYyYHO-TIONMYISIPHYIO JIUTEPaTypy
(Gu3nYecKoro conep)kaHus, CIpPAaBOYHbIE Marepuaibl, pecypchl cetu MHTepHeT, BlaieTh
npuéMamMi KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs WHPOpPMALUU M3 OJHOM 3HAKOBOM
CHCTEMBI B IPYTYIO;

co3/laBaThb COOCTBEHHBIE THCBMEHHbIE M KpaTKHe YCTHbIE CoOOIIeHus, 0000mas
MH(POPMAIIMIO U3 HECKOJIBKMX MCTOYHHUKOB (DU3UYECKOIO COJEpXKaHMs, B TOM 4YUCIE MyOIMYHO
MPEJICTaBIATh PE3yNbTaThl MPOEKTHOW WM MCCIEI0BATEIbCKONW JESATENbHOCTH, MPH 3TOM
IPaMOTHO HCIOJIbh30BAaTh W3YYCHHBIN TOHATHWHBIA amnmapar Kypca (U3WKH, CONPOBOXKIATH
BBICTYIIJICHHUE TIPe3eHTalueH;

OpU  BBIIOJHEHWH YYEOHBIX TPOEKTOB M  HUCCIENOBAaHWH (U3NYECKHX IPOIECCOB
pacnpeenatb 00sS3aHHOCTH B TPYIIIE B COOTBETCTBUU C MOCTABIEHHBIMU 33Ja4yaMu, CIEIUTh 3a
BBIMOJIHEHUEM IUIaHa JEHCTBUM M KOPPEKTHPOBATh €ro, aJ€KBaTHO OLIEHUBATh COOCTBEHHBIN
BKJIQJl B JIEATENLHOCTh TPYIIBI, BBICTPaWBaTh KOMMYHHMKAaTHBHOE B3aUMOJEHCTBHE, MPOSIBIIAS
TOTOBHOCTB pa3periaTh KOH(IUKTHI.

K xoniy oOyueHus B 9 kJjacce mpeIMeTHBIC pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHIA:

WCTIONB30BaTh  TOHSATHA: CHCTeMa  OTCY€Ta, MarepuajgbHas TOYKAa, TPACKTOPHS,
OTHOCHUTEILHOCTh MEXaHHYECKOTO NBIKEeHUS, nedopmanus (ympyras, ImiacTUueckas), TPeHHE,
LIEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh M MEPErpy3KH, LEHTpP TSHKECTH, abCOJIIOTHO
TBEP/IOE TENO, EHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE, MEXaHMYECKHUE KOJIeOaHHs U BOJHBI,
3BYK, HHPPA3BYK U YIbTPa3BYK, DJIEKTPOMATHUTHBIC BOJHBI, IIKAJa JIEKTPOMArHUTHBIX BOJH,
CBET, OMIM30PYKOCTh U JIaTbHO30PKOCTh, CIIEKTPHI MCIYCKAHMs U TMOTJONIEHUs, anbda, Oeta- u
ramMmMma-u3JIy4eHHUsl, U30TOIIbI, SIACPHAs SHEPIeTHKA;

paznuyath sABIEHUS (PaBHOMEPHOE U HEPaBHOMEPHOE TMPSMOJIMHEHHOE JIBI)KEHUE,
PaBHOYCKOPEHHOE MpPSMOJMHENHHOE JBH)KEHHE, CBOOOJAHOE TMaJeHHEe TeJl, pPaBHOMEPHOE



JBYDKEHUE TI0 OKPY)KHOCTH, B3aUMOJEHCTBHME TeJ, pPEakTHBHOE JABMKEHHE, KosebaTeabHOoe
NBIDKEHUE (3aTyXalollMe M BbIHY)XJICHHbIE KOJICOAHUs), PE30HAHC, BOJHOBOE JIBUXKEHUE,
OTpaXKCHHUE 3BYKA, IPSMOJIMHEHHOE PpAaCIpPOCTPAHEHUE, OTPAKEHUE WU IPEIOMIIEHHE CBETAa,
MOJTHOE BHYTPEHHEE OTpakeHUE CBETa, DPA3JIOKEHHE Oenoro cBeTa B CHEKTP M CIOXKEHHE
CIEKTPAJIBHBIX I[BETOB, IUCIEPCUSl CBETa, €CTECTBEHHAs PaJUOAKTHUBHOCTb, BO3HHUKHOBEHHE
JMHEWYaToro CreKTpa U3Iy4eHus) 110 ONMCAHUIO UX XapaKTePHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JIEMOHCTPHPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;

pacro3HaBaTh IPOSIBICHUE HM3YYEHHBIX (U3UYECKUX SBJICHUH B OKpYXKalolleM Mupe (B TOM
yucae (Gu3MuecKue sIBICHUS B MPUPOJE: NPUIMBBI M OTJIMBBI, JABM)KeHHE Iu1aHeT COlHEYHOMN
CUCTEMBI, DPEAKTHMBHOE [BWKEHUE KMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KUBOTHBIMU,
3eMJIETPSACEHNE, CEHCMHUYECKHE BOJIHBI, I[yHAaMH, 5XO, LBETAa TEJ, ONTUYECKHE SIBICHUS B
npupoje, OHONOTHYEeCKOe JeHiCTBHE BUAMMOTO, YIbTPA(pHUOJIETOBOTO U PEHTTEHOBCKOTO
W3TYyYCHUH, eCTECTBEHHBIH paJAMOAKTHBHBIM (OH, KOCMHUYECKHE JIy4d, paJdOAKTHBHOE
U3JIydE€HUE MPUPOJHBIX MMHEpAJIOB, NEHCTBUE PAJUOAKTUBHBIX W3JIyYEHUH HA OpraHu3M
YeJI0BEKa), IIPU 3TOM IEPEeBOJUThH MPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIJIENIATh CYILECTBCHHbIE
CBOICTBA (IpHU3HAKN) PU3UICCKUX SBIICHUM;

OIUCHIBaTh M3Y4YCHHBIE CBOWCTBA Tel W (PU3UYECKUE SIBICHUS, UCHONb3ysd (U3NYECKUe
BEJIMYMHBI (CPE/IHAS U MTHOBEHHAs! CKOPOCTh TeJa IPU HEPAaBHOMEPHOM JBHKEHHH, YCKOPEHHUE,
IepeMeleHNe, IyThb, YIJIOBash CKOpPOCTb, CWja TPEHMS, CUja YIOPYIOCTH, CHJIa TSDKECTH,
YCKOpEHHE CBOOOJHOTO TaJeHHs, BEC Tela, UMITYJIbC Tela, WMIYJIbC CHIIBI, MEXaHHYeCKas
paboTa M MOIIHOCTh, MOTCHUUAIbHAS SHEPTUs Teia, MOAHATOTO HAaJ IMOBEPXHOCTHIO 3EMIIH,
[IOTCHLIMAJIbHAS DHEPrUsl CXKATOM IPYKUHBI, KUHETUYECKas JHEPIHUs, IOJIHAs MEXaHW4ecKas
SHEprus, Nepuoj] M YacToTa KojeOaHWi, JUIMHA BOJHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBE€Ta, IIOKa3aTelb IPEIOMIIEHUS CPelbl), NPU ONMCAHUU IPABUIBHO TPAKTOBATbH
(U3NYECKUN CMBICIT MCIIOIB3YEMbIX BEIHYUH, 0003HAUYCHUS M €IWHUIBI (PU3UIECKUX BEIMYMH,
HaXOJUTh (YOPMYJIbI, CBSA3BIBAIOLINE AHHYIO (PM3MUECKYIO BEIMYMHY C JPYTMMH BEIMYHMHAMHU,
CTPOUTH TPaPUKH N3YUYEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3WYECKUE SIBIEHUS U TIPOLECCHI, HCHOJIb3Ysl 3aKOH
COXPAHEHHUS SHEPruu, 3aKOH BCEMHUPHOTO TATOTEHMS, MPUHIUI CYNEPIO3ULIMNA CHUJI, TPUHIUI
OTHOCUTENBHOCTH [anunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS HWMIYJbCa, 3aKOHBI
OTpa)KCHHs U IIPEIIOMIICHUSI CBETA, 3aKOHBl COXPAHEHMsI 3aps0BOTO M MAacCOBOTO YHUCEN IIPH
SJICPHBIX PEaKLUsAX, IPU TOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3aIMCHIBATh €ro
MaTEMaTHYECKOE BBIPA)KECHHUE;

OOBSICHATH (hPU3MUYECKHE MPOLIECCH U CBOMCTBA TEJ, B TOM YUCJIE M B KOHTEKCTE CUTyallui
MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBIATh NPUYMHHO-CIIEJICTBEHHBIE CBSA3H, CTPOUTH
0o0BsicHEHHE M3 2—3 JIOTMYECKHX LIaroB C OMOpOH Ha 2—3 M3Y4YEHHBIX CBOMCTBA (PU3MUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacuéTHble 3aJaud (OMMPAIOLIUECs Ha CUCTEMY U3 2—3 ypaBHEHUH), MCIONb3YA
3aKOHBI M OPMYJIbL, CBSA3BIBAONINE (PU3MUECKHE BETMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4l
3aMUCBIBAaTh KPAaTKOE YCJIOBUE, BBIBIISATH HEJOCTAIOIINE MM W30BITOUHBIC JTaHHBIE, BHIOMPATH
3aKOHBl W (OPMYNbI, HEOOXOIMMBbIE Ul pELICHHUs, NPOBOIUTH pacuéTbl M OICHHUBATh
PEATUCTUYHOCTh MOTYYEHHOTO 3HAYEHUS] PU3NYECKON BETMUNHBI;

pacro3HaBaTh IpPOOJIEMbI, KOTOPbIE MOKHO DEIIMTh NMPHU MOMOIIM (U3UUYECKUX METOOB,
UCIOJIb3YSl OIMCAaHUE HCCIIEJOBaHMS, BBIIEIATh IPOBEPSEMOE IPEIIIOJIOKEHUE, OLEHUBATh
MPaBWIBHOCTh TOPsiIKa TPOBEIEHUS HCCIEIOBAHMs, [eJaTh BbIBOJbI, HWHTEPIPETUPOBATH
pe3yabTaThl HAOIIOICHUN U OTIBITOB;

MIPOBOAUTH OMNBITHI MO HAOMIOJEHUIO (DU3MUYECKUX SIBJICHUH WM (PU3NYECKUX CBOMCTB Tel
(u3yueHue BTOpPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs SHEPruH, 3aBHUCHUMOCTbH HEpHUoAa
Kos1e0aHuil IPY>KMHHOTO MasiTHUKA OT MacChl rpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTD OT



aMIUTUTYAbI MaJbIX KOJICOaHHH, MPSMOIMHEHHOE PAacCIpOCTPAaHEHUE CBETA, Pas3oKeHUe Oernoro
CBETa B CHEKTP, U3YYCHHE CBOMCTB M300paKCHMS B IIOCKOM 3€PKaje M CBOWMCTB M300paKeHUS
npeaMera B COOMpAroNIe JTHH3e, HAOMI0ACHNE CIUIOMIHBIX U TMHEHYATBIX CIIEKTPOB U3ITyYCHNUs):
CaMOCTOSITENIHO COOMpaTh YCTAaHOBKY M3 M30BITOUHOTO Habopa 00OpyHOBaHMS, OMUCHIBATH XOJI
OIIBITA U €TO PE3yJIbTATHI, POPMYIUPOBATH BHIBOJIBI;

MIPOBOJIUTH MPH HEOOXOIMMOCTH CEPUIO0 MPSIMBIX U3MEPEHHH, ONpeesisis CpeaHee 3HaueHue
n3MepsieMoil BeNMYMHBI ((POKYCHOE PACCTOSHUE COOMPpAIONICH JIMH3bI), 00OCHOBBIBATH BHIOOP
criocob6a nu3MepeHus (M3MEepUTEBHOTO TPUOopa);

MIPOBOJIUTH MCCIICOBAHNE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH C MCIIOJIB30BAaHUEM MPSMBIX
M3MEpEeHU# (3aBHCHMOCTh ITyTH OT BPEMEHH NPH PAaBHOYCKOPEHHOM JIBUKEHUU 0€3 HadaIbHON



CKOpOCTH, MepHoja KojaeOaH!H MaTeMaTu4ecKoro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yTja
OTpPaKEHMsI CBeTa OT yrja MaJeHUs M yrja MpeJoMJIEHUs OT yIjla MaJeHMs): IUIAHUPOBaTh
HCCIIEIOBAaHKUE, CAMOCTOSITEILHO COOMpaTh yCTAHOBKY, (DMKCHPOBATh PE3yJbTAThl MOIYYCHHOM
3aBUCUMOCTH (DM3MYECKMX BEIUYMH B BUAEC TaOnMMIl W TpauKOB, J€NaTh BBIBOJABI IO
pe3yabTaTaM UCCIEJOBAHNUS;

MIPOBOJIUTH KOCBEHHbIE M3MEpeHHs (PU3NUYECKUX BEIUYHH (CPEIHSS CKOPOCTh M YCKOpEHHE
TeJla TIPU PaBHOYCKOPEHHOM JIBXKEHHH, YCKOPEHHE CBOOOIHOTO MaCHNUs, )KECTKOCTD TPY>KUHBI,
KOY(Q(QUIMEHT TPEHUs CKOJIbXKEHHs, MeXaHuueckas padoTa M MOLIHOCTb, 4aCTOTAa U IEPUOJ
KoJle0aHUH MaTeMaTU4eCKOro W IPY)KUHHOIO MAasTHUKOB, ONTHYECKas cuja coOuparoiien
JMH3BI, PAJMOAKTUBHBIM (DOH): IUIAHMPOBATH HM3MEpPEHHs, COOMPATh SKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBIIIOJIHATh U3MEPEHMUS, CIEAYS MPEATI0KEHHON MHCTPYKIIMH, BBIYMCIIATh 3HAUEHUE
BEJIMYMHBI U AHAIM3UPOBATh IIOJIyYEHHBIE pE3yNbTAaThl C YYETOM 3aJaHHOM IOrPELIHOCTU
HU3MEPEHUI;

co0Jro1aTh MpaBUiIa TEXHUKHU OE€30IIaCHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000pPY1I0BAHUEM;

pa3nuyaTh OCHOBHBIE NMPU3HAKU M3YYEHHBIX (PU3MUECKUX MOJENeH: MarepuajbHas TOuKa,
a0COIOTHO TBEPIIOE TEJIO, TOUCYHBII HCTOUHUK CBETA, JTy4, TOHKAs JIMH3A, TUIAHETapHAast MOJICIb
aToMa, HyKJIOHHasl MOJIeJIb aTOMHOT0 s1/1pa;

XapaKTepu30BaTh MPUHIUIBI IEHCTBUS M3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C
ONOpOM Ha MX ONUcaHus (B TOM YHCIE: CIUJOMETP, AATYUKU IIOJOKEHHUS, PAcCTOSHUS U
YCKOPEHHUs, pakera, 5XO0JIOT, OYKM, MEepUCKom, (QoToannapaT, ONTHYECKHE CBETOBO/MbI,
CIIEKTPOCKOIN, J03UMETp, Kamepa BuiibcoHa), HCIONIb3Yysl 3HAHUS O CBOMCTBAX (U3UUECKUX
SIBJIGHUN ¥ HEOOXO1UMbIe (PU3UUECKHE 3aKOHOMEPHOCTH;

UCIOJb30BAaTh CXEMbl U CXEMAaTUYHbIC PHUCYHKH H3YyYCHHBIX TEXHUYECKUX YCTPOMCTB,
M3MEPUTENbHBIX TPUOOPOB U TEXHOJIOTUYECKHUX MPOLIECCOB MPU PELICHUH Y4€OHOIPAKTUYECKUX
3aJ1a4, ONTUYECKHE CXEMBI /ISl IOCTPOCHUS M300pakeHUM B IJIOCKOM 3€pKajle U coOuparoeit
JIMH3E;

MPUBOANUTH IPUMEPHI (HAXOAUTh UHPOPMALIMIO O PUMeEpax) NPAaKTUYECKOTO HCIIOJIb30BAHMS
(u3MYecCKrX 3HaHUI B TIOBCETHEBHOM KU3HHU I oOecrieueHus: 6€30MMacHOCTH MTPU O0pallieHUH ¢
npubopaMy M TEXHUYECKUMHU YCTPOMCTBAMM, COXpPAHEHHUS 30pOBbS U COOIIOJACHHUS HOPM
9KOJIOTUYECKOTO MTOBE/ICHUS B OKPYKAIOLIEH cpelie;

OCYILIECTBIATh NOMCK HMHpopManmuu  ¢usnyeckoro cojiepxkaHus B  HHrepHere,
CaMOCTOSITENIbHO ~ (OpPMYJIHMpPYS  TOWUCKOBBIM  3alpoCc, HAaXOOUThb IYTH  OINpPEJEICHUS
JIOCTOBEPHOCTH MOJYYEHHON MH(pOpMAlK Ha OCHOBE MMEIOIIMXCS 3HAaHUM U JOMOIHUTEIBHBIX
HCTOYHUKOB;

UCMOJb30BaTh MpPHU BBINOJHEHUH YUYEOHBIX 3aJaHUil Hay4yHO-NIOMYJISIPHYIO JIUTEpaTrypy
(¢u3nYecKoro conep)KaHus, CIpPAaBOYHbIE MaTepuanbl, pecypchl cetn VHTepHeT, BlaneTh
npuéMamMi KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHPOPMALUU M3 OJHOM 3HAKOBOM
CHCTEMBI B JIpYTYIO;

co3JlaBaTh COOCTBEHHBIE NMUCHMEHHbIE M YCTHbIE COOOIIEHHS HAa OCHOBE MH(POPMALUU U3
HECKOJIbKUX HMCTOYHHKOB (DU3MUECKOTrO COAEpKaHMs, MYOJINYHO NPEICTABIATH PE3YIbTaThbl
MPOEKTHOM WJIM HCCIEA0BAaTEIbCKOM JI€ATEIbHOCTH, IPU 3TOM TPAMOTHO HCIOJIb30BaTh
M3Y4YECHHBIN MOHATHIHBIN alnapar u3ydyaeMoro pasjenia GU3UKH U COIPOBOXKIATh BBICTYIJICHHE
Mpe3eHTaluen ¢ yuéToM 0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB.






TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HaunmenoBanue pas3zneinos u teM KomnyecTtBo yacos OnexTpoHHbIe (IIPPOBHIE) OcHoBHBIE BUIBI pabOTHI €
n/m MIPOrpPaMMBbI Bcero| Konrponsmsre | Tpakriueckue o0Opa3oBaTeNbHbIE PECYPCHI Y4€TOM MPOTrpaMMbl BOCIIUTAHUS
paboThI paboThI
Pa3nen 1. ®u3uka u eé posib B MO3HAHUHN OKPY:KAKIIET0 MUPa
1.1 | ®usuka - Hayka 0 puUpoae 2 bubnmnorexka HOK
https://m.edsoo.ru/7f416194
1.2 |®usnyeckue BeIUYHUHBI 2 1 bubmuorexa [JOK
https://m.edsoo.ru/7f416194
1.3 |EctecTBeHHOHAYYHBIN METO]T 2 1 bu6nuoreka [IOK
TIO3HAHUS https://m.edsoo.ru/7f416194
Htoro no pazneny 6

Pa3nen 2. HepBOHa‘laJ'leble CBE€ACHHUA O CTpPOE

HHUH BelieCTBa

2.1 |Ctpoenue BemecTBa 1 bubnmnorexka HOK
https://m.edso0.ru/7f416194
2.2 |[IBwxkeHre W B3aUMOJCHCTBHE 2 1 bubmuorexa [JOK
YacTHI] BENIECTBA https://m.edsoo0.ru/7f416194
2.3 |ArperaTHble COCTOSIHHS BEIIECTBA 2 bubnmnorexka HOK
https://m.edsoo.ru/7f416194
Hroro no pasneny 5
Paznen 3. /IBu:kenne u B3auMojieiicTBue Te
3.1 |MexaHu4ecKoe JBHKCHUE 3 bu6nuoreka [IOK

https://m.edsoo0.ru/7f416194




3.2 |Wnepuums, macca, IIIOTHOCTD 4 1 bu6nmoreka [IOK Pemrenne kadecTBeHHBIX 3a7a4
https://m.edsoo.ru/7f416194 Ha temy «lIpomciiecTBus Ha
JI0pOrax»
3.3 [Cuma. Bugs! cun 14 1 2 bu6nmoreka [IOK
https://m.edsoo.ru/7f416194
Ne HaumenoBanue pas3zneinos u teM KomnyecTtBo yacos OnexTpoHHbIe (IIPPOBHIE) OcHoBHBIE BUIBI pabOTHI €
n/m MIPOrpPaMMBbI Beero| Kontponsmse | TlpakTideckue o0pa3oBaTenbHbIE PECYPCHI Y4€TOM MPOTrpaMMbl BOCTIUTAHUS
paboThI paboThI
Hroro no pazneny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
4.1 |JdaBnenue. Ilepenaua naBneHUS 3 bubnnorexka HOK
TBEPABIMU TEJIAMH, KHIKOCTIMU U https://m.edsoo.ru/7f416194
razamu
4.2 |/laBieHHE KUIKOCTH 5 bubmuorexa [JOK 3HaAKOMCTBO C YYEHBIMH —
https://m.edsoo.ru/7f416194 n300peTaTeNsIMu.
4.3 |AtMmocdepHoe naBieHHe 6 bubmuoreka [JOK
https://m.edsoo.ru/7f416194
4.4 |]leticTBUE KUJIKOCTH U Ta3a Ha 7 1 3 bu6nunoreka [IOK
HOrpyXEHHOE B HUX TEJIO0 https://m.edsoo0.ru/7f416194
Hroro no pasneny 21
Pa3nes 5. PaGoTa n MoHOCTh. JHEprus
5.1 |PaGora 1 MOLIHOCTH 3 1 but6mmoreka [IOK
https://m.edsoo0.ru/7f416194
5.2 |[IpocThiec MEXaHU3MBI 5 1 bubnuoteka [JOK

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




5.3 |Mexanudeckast SHEPTUs 4 1 1 bubmuorexa [JOK HNuTtennextyanbHas urpa «Mup
https://m.edsoo.ru/7f416194 npodeccuiin
Hroro no pazueny 12
PesepBHOE Bpemst 3 H
OBUIEE KOJIMYECTBO YACOB I10 68 3 12
I[TPOT'PAMME
8 KJIACC
No HaumeHoBanue pa3aenoB u TeM KonnuecTtBo yacos DnekTpoHHbIe (LIU(POBHIC) OcHOBHBIE BUJIBI pabOTEHI C
/o IPOrpaMMBbI Beero| Konrpomsmsie | Tlpaxrideckie o0pa3oBaTesbHbIE PECyPCHI Y4ETOM TPOTPAMMBI
BOCTIUTaHHS
paboThl paboThl
Pa3nea 1. TenuioBble siB1eHUSA
1.1 |CtpoeHue u cBOICTBa BelleCTBa 7 bubnuoreka [JOK becenpr mo Teme «Hamue
https://m.edsoo.ru/7f4181ce 3JI0POBBE, B HAIIUX PYKaX)
1.2 |TemnoBbI€ MPOLIECCHI 21 1 5 bubnmnoreka [JOK BupryanbHbie s3kcKypcun
https://m.edsoo.ru/7f4181ce «Kak xopora npupoa
HAIla
Hroro o pazneny 28
Pazgen 2. DiiekTpuyeckue ¥ MArHUTHbIE SIBJICHUS
2.1 |Dnektpuueckue 3apsAabl.  3apsDKEHHBIE 7 1 bu6muoreka [JOK VYpoku 6e30macHOCTH

Tela U UX B3aUMOJCUCTBHUE

https://m.edsoo.ru/7f4181ce

«IIoaroToBka K AeiiCTBUSIM B
YCw.




2.2 |IToCTOSIHHBIN ANEKTPUIECKUN TOK 20 7 bubmuorexa [JOK Ypoku myxecTtBa. becenbl mo
https://m.edsoo.ru/7f4181ce 60pbOE ¢ TEPPOPHU3MOM.

2.3 |MarHuTHbBIC SIBJIICHHS 6 1.5 bubmuorexa [JOK buorpaduss  u3BECTHBIX
https://m.edsoo.ru/7f4181ce yuenbx. [Ipoektsr «Hamn

0e30macHbIi MUP»

2.4 |DnekTpoMarHuTHas WHAYKLIHS 4 bu6nuoreka [IOK
https://m.edsoo.ru/7f4181ce

Wroro mo pazneny 37

PesepBHOe Bpems 3

OBILIEE KOJIMYECTBO YACOB I10 68 145

I[TPOT'PAMME

9 KJIACC

Ne HanmenoBanune pa3nenos u TeM KonuuectBo yacos OnexTpoHHbIE (TH(POBHIE) OcHOBHBIE BAIBI pabOTHI C YIETOM
/T MIPOTPaMMBbI 00pa3oBaTebHBIC PECYPCHI MPOTPaMMBbI BOCITUTAHUS
Bceero| Kourponsubsie | IIpakruueckue
paboTEI paboTEI
Paszpnen 1. Mexanuveckne siBJIeHUSA
1.1 |Mexanuueckoe JIBUKCHHE 10 1 bubmoreka [JOK
CHOCOOBI €T0 OMUCaHUS https://m.edsoo.ru/7f41ada6
1.2 |BzaumopneiictBue Ten 20 1 3 bubmuorexa [JOK Pemenue 3agay o reme «OCHOBBI
https://m.edsoo.ru/7f41ada6 0€30IMMacHOTO MOBEICHUS Ha JOPOTaX»




1.3 |3akoHBI COXpaHCHHS 10 3 bubimoreka [JOK
https://m.edsoo.ru/7f41a4a6
HWrtoro 1o pasaeny 40
Paznen 2. Mexanuveckne KoJie0aHusl U BOJIHbBI
2.1 |Mexanuueckue KojaeOaHus 7 3 bubnuoreka [JOK
https://m.edsoo.ru/7f41a4a6
2.2 |MexaHUYECKHE BOJTHBI. 3BYK 8 1 3 bubmmoreka LIOK WurtennexryanbHblid MapadoH «Mys3bika
https://m.edsoo.ru/7f41a4a6 1 TOJIOCY.
Hroro o pazneny 15
Pa3zzen 3. DiieKTpOMAarHuTHOE MOJIe ¥ 3JIEKTPOMATHUTHbIE BOJIHBI
3.1 |DnekTpoMarHuTHOE noJje u 6 2 bubnmnorexa LIOK 3HaKOMCTBO C yYEHBIMHU
ANIEKTPOMATrHUTHBIE BOJHEI https://m.edsoo.ru/7f41a4a6 HoGeneBckumu naypearamu.
HWtoro mo pazaeny 6
Pa3nea 4. CBeToBble siBJIEHUS
4.1 |3akoHBI pacpOCTPaHEHHUS CBETa 6 2 bubmmoreka LJOK
https://m.edsoo.ru/7f41a4a6
4.2 |JIuH3bI ¥ ONITHYECKUE TPHOOPBHI 6 3 bubmmorexa LIOK
No HanmMmenoBanue pa3aenoB U TeM KonuuectBo vacos OnextpoHHbIe (TH(POBHIE) OcHOBHBIE BUJIbI PAOOTHI C YHETOM
n/m MPOTpaMMBbl Beero| Kowrponsisie | Tpaxtiseckue 00pa3oBaTeNbHBIE PECYPCHI MpOrpaMMbl BOCITUTaHUS
paboTEI paboTEI

https://m.edsoo.ru/7f41ada6




4.3 |Pa3znoskenue 6EIOro cBeTa B CIEKTp | 3 2 bubimoreka [JOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paszgea S. KBaHnToBbI€ sIBJICHUS
5.1 |McmyckaHue U MOTJIONICHHE CBETa 4 1 bubmmoreka LIOK
aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 |CtpoeHue aTOMHOTO sipa 6 1 bu6mmoreka [IOK W3ydenue xu3Hb 1 paboTa yUCHBIX,
https://m.edsoo.ru/7f41a4a6 CBSI3aHHBIC C SIBJICHHEM
PaIMOaKTHBHOCTH.
5.3 |SInepHbie peakyu 7 1 bubnmoreka [JOK Becennl mo 60pe0e ¢ TEPPOPU3MOM.
https://m.edsoo.ru/7f41a4a6
Hroro o pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 IIAI0IIM I MOYJIb
6.1 |TToBTOpeHHe U 0000IICHHE 6 2 bubmaunoteka [JOK
cojiepkanus Kypca pusuku 3a 7-9 https://m.edsoo.ru/7f41a4a6
KJ1ace
Hroro no pazneny 6
OBHIEE KOJIMYECTBO HACOB IIO | 99 27
ITPOI'PAMME




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBS3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YAEHUKA

1. ®dwusuka, 7 knacc/ [epeimkua .M., BanoB A.U., AkrioHepHoe
00IIIECTBO

«3narenbctBo «IIpocBerieHne»

2. ®dwusuka, 8 kmacc/ [lepeimkua .M., BanoB A.U., AkroHepHOe
00IIIECTBO

«3narenbctBo «IIpocBerieHue»

3.®usuka, 9 knace/ Ileppiukun A.B., I'ytHuk E.M., AkunonepHoe o01ecTBo

«3natensctBO «IIpocBenieHre»

METOAUYECKHUE MATEPUAJIBI IJI51 YYUTEJIA

1.Pabouas mporpamma.

2. [Iporpammel ocHOBHOTO 0011ero oopazoBanus. Gusmuka. 7 — 9 knaccel
(aBTopbr:A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. [leppimikun .M., UBanoB A.U. ®uzuka. 7 Ki1. : yueb. s
obmeobpasosar. yupexaenuii / I.M. [lepwimikun, A.. UBanos -M. :
IIpoceenienue, 2021.

4, [leppikun .M., UBanoB A.W. ®uzuka. 8 Ki1. : yueo. s
oOmmeoOpazosar. yupexaenuii / I.M. Ileppiikun, A.. UBanos -M. :
[Ipocsemenne, 2022.

S. [Teprimikun A. B., I'ytauk E.M. ®@usuka. 9 k. : yue0. s
obmeoOpazoBar. yupexaeruit / A. B. [lepeimikun. -M. : IIpoceemenue, 2023.

6. Mapon A. E. ®uzuka. CoOopHUK BOIIPOCOB U 3aj1a4. 7-9 kiaccel / A. E.
Mapom, E. A. Mapon, C. B. Ilo3oiickuii. - M.: [Ipoda, 2013.

1. B.U. Jlykamuk, E.B. IBanoBa CoopHuk 3a1au 1o ¢usuke 7 - 9 knace - M.

"IIpocBemienue"

8. A.B. Ilepoimikun CoopHUK 3a1a4 1o ¢pusuke 7-9 knacc-M. "Dx3amen"

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETU UHTEPHET

1. Google Knacc (¢pusuka 7 — 11 kacc)
https://edu.google.com/products/classroom

2. Poccuiickast anexTponHas mkona (puszuka 7 — 11 kiaccsr)
https://resh.edu.ru/subject/28/7/

3. ®oxchopna (puszmuka 7 — 11 kimaccor) https://foxford.ru/courses/

(https://foxford.ru/search?q=duznuka+7+kmacc)

4, O6pazoBatenbHbIl nopran «MHboypok» (pusuka 7 — 11 kmaccer)

https://iu.ru/video-lessons?predmet=fizika



d. Ennnas xomtekius mudpoBeIX 00pa30BaTeIbHBIX PECYPCOB.

http://school- collection.edu.ru

6.bubmmoteka — Bcé no npeamerty «duzukar.

7. BU€oOmBITHI Ha yPOKax. http://fizika-class.narod.ru
8. ObOPYJIOBAHUME NCITIOJIB3YEMOE HA YPOKAX

Ne i/m
1.
2.
3.
4.

6.

7.

8.

HaumenoBanue 060pynoBanust

Muoro¢pyHkunoHansHoe ycrporictBo (M®Y) nazepnoe
Pantum M6550NW

HoytOyk cepum Rikor momenms  R-N-15-ar5400U-
1xXM/2/256Gb-1x8Gb-EPS65W

Mpib npoBoaHas ontudeckas PATCH MS-759
Hudposas nadoparopus no pusuke ViLab Phys

«OI'D- nmaboparopusi» KOMIUIEKT 1, KOMIUIEKT 2, KOMIUIEKT
3, KOMIUIEKT 4, KOMILJIEKT 5, KOMIUIEKT 6, KOMILJICKT 7
KALEF

IlItarnBs KALEF

Hudposas madoparopus nmo pusnke RELEON

http://www.proshkolu.ru

KoaunuectBo
(1rr.)


http://fizika-class.narod.ru/
http://fizika-class.narod.ru/

