MBOY «Aunexcanapo-Cioboackaa OOII»

«ITpunsTon: : TBEPXIAO»:

Ha nenarormyeckom copete 5
IIporoxomn Ne 8 / e SauBekyro MyHUIIMIIANBHOTO paifona PT
O «02» mrons 2024r. O 3aitnesa P.@.

PABOYASI [IPOTPAMMA
(ID 2392467)

yueOHoro npeamera «®usunka. ba3oBbliii yposenb»

Ui oOydarouuxcs 7-9 KiiaccoB

c.Anexcanaposckas Cino6oaa, 2024r.



HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no (u3MKe Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMsI COCTABIIEHA Ha
OCHOBE TOJIOKEHUM U TpeOOBaHUM K pe3yjbTaTaM OCBOCHHS Ha 0A30BOM YPOBHE OCHOBHOM
oOpasoBaTenbHON mporpammsbl, mpeactaBieHHbIx B PI'OC OOO, a Ttakke ¢ ydé€rom
dbenepanpHOll paboueil mporpamMmbl BocnuTaHus ¥ KoHueniuu mnpenogaBaHus y4yeOHOTO
npeamera «DPuszukay.

Conepxanue  mporpamMmbl 1Mo (u3uke  HampaBieHo Ha  (opMupoBaHUE
€CTECTBEHHO-HAYYHON T'PAMOTHOCTH OOYYalOIIUXCS W OpPraHU3aIUI0 M3y4YeHUs (PU3UKU Ha
JeATeTbHOCTHOM OCHOBE. B mporpamme mo ¢u3uKe y4uUTHIBAIOTCS BO3MOXKHOCTH y4e€OHOTO
npeamera B peanusanuu TpedoBaHuit ®I'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeMEeTHBIM  pe3ysbTaTaM  OOy4eHHs, a TakKe  MEXKIPEIMETHbIE  CBSI3U
€CTECTBEHHO-HAYUYHBIX YUYEOHBIX MPEIMETOB HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHusl.

[Iporpamma no ¢gusrke ycTaHaBIMBAET paclpeiesieHne yueOHOro MaTepuaia 1o rojaam
oOydeHus (Mo Kiaccam), TpeijiaraeT MPUMEPHYIO IOCJIEIOBATEILHOCTh H3YUYCHHS TEM,
OCHOBaHHYIO Ha JIOTMKE pa3BUTHS MPEIMETHOTO COJAEpKaHUS U YYETE BO3PACTHBIX
O0COOCHHOCTEH 00yYarOIIUXCS.

[Iporpamma mo ¢usuke pa3paboTaHa C IENbI0 OKa3aHHUS METOJWYECKONW MOMOIIU
YUUTENIO B CO3/IaHUU paboyeil mporpaMMbl IO y4€OHOMY MPEMETY.

®uznka SBISIETCS CHUCTEMOOOPA3yIOMIMM JIJII  €CTECTBEHHO-HAYYHBIX  y4eOHBIX
MPEIMETOB, IMOCKOJbKY (U3NYECKHe 3aKOHBI JIe)KaT B OCHOBE IMPOIECCOB U SIBJICHUA,
M3y4aeMbIX XUMHEH, OUOIoTHel, acTpoHOMHEH u (hu3nyecKkoi reorpadueii, BHOCUT BKJIaI B
€CTECTBEHHO-HAy4YHYI0 KapTHHY MHpa, NPENOoCTaBIseT Haubojee sCHbIe 00pasilbl
MPUMEHEHUS HAy4YHOrO0 METOJla TMO3HaHHWS, TO €CTh CHoco0a TMOMY4YeHHUS JOCTOBEPHBIX
3HAaHUW O MUpE.

OpHa 13 TIaBHBIX 3a7a4 GU3MUECKOro 00pa30oBaHUs B CTPYKTYpe oOIIero oopa3zoBaHus
COCTOMT B (POPMUPOBAHMHM €CTECTBEHHO-HAYYHOW TPaMOTHOCTH M HHTEpEca K HayKe Yy
00yJaromuxcs.

N3yuyenne ¢u3mku Ha 0a30BOM YPOBHE IMPEANOJaraeT OBIAJACHHE CIEIYIONUMU
KOMITETEHTHOCTSIMH, XapaKTePU3YIOIMUMH €CTECTBEHHO-HAYIHYIO TPAMOTHOCTH:

* HAYYHO OOBSICHATH SIBIICHHUS,

« OIICHUBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO MCCJICT0BAHMS,

« UHTEPIIPETUPOBATH IAHHBIE U UCIIOJIb30BaTh HAyYHBIE TOKA3ATEIHCTBA JJIS TOTYUCHUS

BEIBOJIOB.

enu n3ydeHuss GU3NKA Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OIpPEICIICHBI B

Konnenmun mpenomaBanusi  ydeOHOTO Tmpeamera «®Pusmka» B 00pa30BaTEIbHBIX



opranuzauusax Poccuiickoii denepanuu, peanusyrolux OCHOBHbIE 00I€00pa30BaTENbHbBIE
MpOTrpamMMBbl, YTBEPKIEHHOU pemeHnrneM Komiernn MuHucTepcTBa MpOCBEIICHUS
Poccuiickoit @eaeparuu (mpotokod oT 3 aexkadbpst 2019 r. Ne [TK-4BH).

Ieaun nzyyenus pusuku:

« IpUOOpETEHHE HHTEpeca U CTPEMJIEHUS OOy4YaloIIMXCAd K HAyYHOMY HU3YYECHHIO
MPUPOABI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTE;

* pa3BUTHE TPEACTABICHUI O HAy4YHOM METOJ€ TMO3HaHUs U (HOPMUPOBAHME
UCCJIEN0BATENBCKOTO OTHOUIEHUS K OKPY>KAIOIUM SIBJICHUSIM;

« hOpMHpPOBAHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yibTaTa U3yYeHUsI OCHOB CTPOEHUS
MaTepuH U PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

- (hopMHpOBaHUE TIPEACTABICHUN O PO (PU3UKU JJISl Pa3BUTHUSL APYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

- Pa3BUTHE TPEICTABIECHUNA O BO3MOXHBIX cdepax Oynymedl mnpodeccuoHalbHON
JESTENFHOCTH, CBS3aHHOW C (PU3WKOHM, MOJATOTOBKA K JalibHEHIIeMy OOyYeHHI0 B
ATOM HalpaBICHUH.
JlocTmkeHne 3TUX IeJedl mporpaMMmbl 1m0 (U3MKE HAa YPOBHE OCHOBHOTO OOIIETo
oOpa3oBaHus 00ecreunBaeTCs PelIeHHEM CIEIYIONINX 3a/1aY:

« IPUOOpETeHNE 3HAHUW O MJUCKPETHOM CTPOCHUM BEHIECTBA, O MEXaHMYECKHX,
TEIUIOBBIX, SJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSAX;

* IPUOOPETEHHE YMEHHUM OMHUCHIBATH U  OOBICHATh (PU3WYECKHUE SBICHUSA C
UCIIOJIb30BaHUEM TOJTYyUYECHHBIX 3HAHUH;

« OCBOCHHE METOJIOB PEIICHUS MPOCTEUINX PACUETHBIX 3aad C HCIOIb30BAHUEM
buznuecKkrx MojieNield, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

- pa3BUTHE YMEHMI HAOIIONaTh TPUPOJHBIC SBICHUS ¢  BBINOJHATH  OIIBITHI,
nabopaTopHbie pabOThl U AKCIIEPUMEHTANBHBIC HCCIEIOBAHUSA C HCIOJIb30BAHUEM
HU3MEPUTETHHBIX TPHOOPOB;

« OCBOCHHE MPUEMOB pabOThl ¢ WHPOpMANHEH (U3MUECKOTO COACp)KAHUS, BKIIOYAs
UHOOPMAIIMIO O COBPEMEHHBIX JOCTHXKEHUSX (U3UKHA, aHAIM3 U KPUTUYECKOE
OlICHMBaHUE WH(HOPMAIIHH;

* 3HAKOMCTBO CcO chepamMu MpodheCCHOHATILHON JIeATEILHOCTH, CBI3aHHBIMU C (PU3HKOH,
U COBPEMCHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha JOCTHKCHHUSIX (PU3ndecKoi
HayKHU.

Ha u3yuenue gusnku (0a30BbIil ypOBEHB) HA YPOBHE OCHOBHOI'O 00IIETO 00pa30BaHUs
orBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeno), B 8 kiacce — 68 yacos (2
yaca B HeJento), B 9 kiacce — 102 ygaca (3 yaca B HEJEIO).



[Ipennaraemsplii B mporpaMMe mno (pU3MKe mnepeyeHb JadopaTopHbIX pabOT U OMBITOB
HOCUT PEKOMEHJATEIbHBIN XapaKTep, y4YUTENb JelaeT BbIOOp MpOBEAEHUS J1a0OpaTOPHBIX
paboT W OMBITOB C YYETOM HWHIWBUAYAJIbHBIX OCOOCHHOCTEH OOydYaronIuxcs, CIHCKa
HKCIIEPUMEHTAIBHBIX 3a/laHUl, TpeJIaraeMblX B paMKaX OCHOBHOTO TOCYAAapCTBEHHOIO
pK3aMeHa 1o (PU3MuKe.

COJEPKXAHUE OBYUYEHUSA

7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®uszuka — Hayka o mpupoie. SBineHus npupoasl. DPuU3zNUECKUE SABICHHUS:
MEXaHUYECKUE, TEIJIOBBIC, JICKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

Odusnueckrue BeauduHbL. M3mepenue Qusndeckux BenuuuH. Duzndeckue
npubopsl. [lorpemHocTs n3MepeHuit. MexayHapoiHasi cUCTeMa €TUHMII.

Kak d¢wusuka wu Jpyrue ecTeCTBEHHbIE HAayKH HW3y4alT MPUPOY.
EctecTBeHHO-HayYHBIE METOJl TMO3HAHUSA: HAOJIOJICHHE, TOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIJIBIJKCHUE THIIOTE3, SKCIIEPUMEHT 10 TIPOBEPKE TUIOTE3, OOBICHECHUE
Habmonaemoro sBienus. Onucanue GU3NUECKUX SBICHUN C TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHHUuYecKue,  TEIUIOBBIE, JJIEKTPUUYECKUE, MAarHUTHBIE,

CBETOBBIEC SIBJICHUSI.

2. ®usnueckre MpUOOPHI U MPOLEIypa MPSIMBIX U3MEPEHHM aHATIOTOBBIM U
I POBBIM TPHUOOPOM.

Jlabopamopnuie pabomot u onvimot.

1. OmpeneneHue 1EHbI IeTEHUS IIKaJIbl U3MEPUTEITBLHOTO TTprbdopa.

2. H3MepeHune pacCTOsTHUM.

3. U3mepenne 00bEMa JKUIKOCTH U TBEPAOTO TEA.

4. OrmpepneneHue pa3MepoB MaJIbIX TEJL.

5. M3mepeHne TtemmnepaTypbl IMpU NOMOIIM >KUAKOCTHOTO TEPMOMETpA H
JaTYMKa TEMIEPATYPHI.

6. lIpoBenenue uccinenoBaHus IO MPOBEPKE TMIOTE3bI: JAJBbHOCTH NOJIETA
nIaprKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OOJbIINe, YeM OOJIbIe BHICOTA
ycKa.

Pa3nea 2. IlepBoHavajibHbIe CBeAeHHSI 0 CTPOEHUHU BelllecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pa3Mepbl. OMbITHI,

JIOKA3bIBAIOIIHAE TUCKPETHOE CTPOEHUE BELIECTBA.



JIBmkenne uactui BemiectBa. CBSA3b CKOPOCTH ABWKEHUS YacTHUIl C
Temrepatrypoil. bpoyHoBckoe nBwxkenue, auddysus. BzaumomelicTBue YacTHIl
BELIECTBA: IPUTSKECHUE U OTTAJKUBAHUE.

ArperaTHble COCTOSHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH W TBEPABIX
(kpuctamindeckux) Teia. B3auMocBs3b MEXKIy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJIApHBIM cTpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSHUN BOJIBI.

Jemoncmpayuu.
1. HaGmronenne 6poyHOBCKOTO IBUKEHUS.
2. Habmonenue nuddysuu.
3. HaGmonenue SBJICHUH,  OOBSICHAIONIUXCS NPUTSHKECHUEM
WJIM OTTAJIKMBAHUEM YACTHIl BEIIECTBA.

Jlabopamopnuie padbomot u onvimot.

1. OueHka IMaMeTpa  aroMa METOJIOM  PSJIOB (c
UCIIONIb30BaHUEM (hoTorpaduii).

2. OnbITHI 110 HAOTIOJEHUIO TETUIOBOTO PACIIUPEHUS Ta30B.

3. OmnbITH 110 OOHAPYKEHUIO ICHUCTBUS CHJI MOJICKYJIIPHOTO MPUTSIKCHHUS.

Pa3nen 3. /IBuskeHue U B3anMo/ieiicTBHe TeJl.

MexaHnnueckoe IBUKEHHE. PaBHOMEpHOE M HEpPaBHOMEPHOE JIBUKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh NPU HEPABHOMEPHOM [IBXKEHUU. Pacd€r myTtu u
BPEMEHH JIBUKEHUSL.

SBneHve wHepuuu. 3aKOH MHepuuH. B3aumoneiicTBue Ten Kak IMpUYMHA
U3MEHEHUsS CKOPOCTH [IBIDKEHUs Teld. Macca Kak Mepa HHEPTHOCTH Teja.
[InotHOCTH BemiecTBa. CBA3b IUIOTHOCTU C KOJUYECTBOM MOJIEKYJ B €IMHUIIE
00BéMa BelecTna.

Cuiia Kak XxapakTepucTuka B3aumoneicTBus tei. Cuiia ynpyrocTd M 3aKOH
I'yka. 3MepeHue cuiibl ¢ TOMOLIBIO IUHAMOMETpa. SIBJIECHUE TATOTEHUS U CUia
TskecTd. Cuia TsSKeCTH Ha Apyrux IuiaHetax. Bec tena. HeBecomocTs. Croxenue
CHWJI, HAIIPaBJIEHHBIX 1O OAHOU mpsiMoil. PaBHonelicTBytomas cuii. Cunia TpeHusl.
TpeHune CKOIbKEHUS U TPEHUE MTOKOs. TpeHne B IPUPOAE U TEXHHUKE.

Jemoncmpauuu.

Habmronenre MexaHM4eCKOro JIBIKEHUS TeTa.

N3mepenune ckopocTy NPSMOJIUMHENHOTO JBHKECHUS.
HaGmronenvie siBieHUsT WHEPIIUH.

HaGmronenne n3meHeHns CKOPOCTH MPU B3aUMOJICHCTBUA TE.
CpaBHEeHME MACC IO B3aUMOJIEMCTBHIO TEIL.

o vk W E

Ciio)keHue CHJl, HAPaBJICHHBIX 10 OJHOU MPSIMOM.
Jlabopamopnuie pabomwvt u onvimel.



1. OmpeneneHue CKOPOCTH PABHOMEPHOTO JABMKEHUS (IIapuKa B KHUIKOCTHU,
MOJIEJIN AJEKTPUYECKOI0 aBTOMOOUIISA U TaK Jajiee).

2. OmpezeneHne CpeiHE CKOPOCTU CKOJNBKEHHs OpycKa WM IapuKa o
HAKJIOHHOM IIJIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPOTO Tela.

4. OmbITHI, JEMOHCTPUPYIOIIKME 3aBUCUMOCTh pacTsKEHHUs (AedopMaiin)
OPYXHUHBI OT TPUII0)KEHHOU CHUJIBL.

5. OmnbIThl, AEMOHCTPUPYIOLIKUE 3aBUCUMOCTb CUJIbl TPEHUS CKOJBXEHHUS OT
Beca TeJa U XapaKTepa COMPHUKACAIOLIUXCS TOBEPXHOCTEM.

Pasnen 4. JlaBienue TBEPABIX TeJl, KUAKOCTell U ra3oB.

HaBnenune. CriocoObl yMEHbBILICHUS U yBEJIMUYEHUs AaBieHus. JlaBneHue rasa.
3aBUCUMOCTh JaBJ€HHs Tra3za oT o0bEéma, Temmneparypbl. [lepegaua npaBneHus
TBEPABIMU TENaMH, XUAKOCTAIMU U razamu. 3akoH Ilackans. [lneBmaruueckue
MaIIHbL. 3aBUCHUMOCTb JABJICHUS KUIAKOCTH OT TriyOuHbl. ['mapocraTuueckuit
napanokc. Coobiaromuecs cocynbl. [ 'uapaBinyeckie MeXaHu3MBbl.

AtMmocdepa 3emun u atmocdepHoe naieHue. [IpuuuHbI CylecTBOBaHUS
BO3AyImHON o0osoukn 3emnn. OmnbiT Toppuuernnu. M3mepenue aTtmocgepHOro
naBieHus. 3aBUCUMOCTh aTMOC(EPHOTO JaBJIEHUSI OT BBICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 115t M13MepeHust aTMOCHEPHOTro TaBICHUSI.

JlelicTBHE KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX Teso. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxoniaBanue.

Jemoncmpayuu.
3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.
Coobmaromyecst COCYIbl.

['mppasnnyueckuit mpecc.

[IposBnenue nericTBrst aTMOC(HEPHOTO AABICHHUS.

o vk W oE

3aBUCUMOCTh BBITAIKMBAIONICH CHUJIBI OT 00BbEMa MOTPYKEHHOW dYacTh
T€JIa U INIOTHOCTH KUJKOCTH.

~

PaBeHCTBO BBITAIKMBAIOIIEH CUIIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YcCJOBHE IUIaBaHUS TEJ: IUJIABAaHHWE WM MOTPY>KEHHE TEI B 3aBUCUMOCTH
OT COOTHOIICHHUS TNIOTHOCTEH TeJla U KUIKOCTH.

Jlabopamopnwie padbomot u onvimol.

1. HccnenoBanue 3aBUCHUMOCTH Beca Teja B BOJIe OT 00bEMA MOTPYKEHHOU B
JKUJIKOCTh YaCcTH TeJIa.

2. OnpeneneHue  BBITAJIKUBAIOMIEH  CWJIBI, JEUCTBYIOIIEH Ha  TEJO,

MOTPYXKEHHOE B KUJIKOCT.



3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUJIbI, JCHCTBYIOIIEH HA TEIIO
B KUJKOCTH, OT MaccChl Tena.

4. OnpITBl, JIEMOHCTPUPYIOUIME 3aBUCUMOCTH BBITAJKUBAIOIIEH CHIIBI,
JEUCTBYIOIIEH HA TENO B )KUJIKOCTU, OT 00bEMA MOTPYKEHHON B KUIKOCTh
YacTH TeNa U OT INIOTHOCTH KUAKOCTH.

5. KoHcTpynpoBaHue apeomeTrpa WM  KOHCTPYMPOBAaHHE JIOOKH U
OIpeIeNIEHUE €€ IPy30M0AbEMHOCTH.

Paszpnen S. PaGora u MOIIHOCTb. DHEpPrusi.

Mexanundeckasi padota. MOIIHOCTb.

[IpocThie MEXaHU3MBI: pbIyar, 0JIOK, HaKJIIOHHAs MI0CKOCTh. [IpaBuio
paBHOBecus priuara. [I[puMeHeHue npaBusia paBHOBECHUS pblyara K OJIOKY.
«3onoroe npaBwio» mexanuku. KII/[ mpocTeix Mmexanu3zMoB. IIpocTeie
MEXaHHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHepruss. KuHeTmdeckass W NOTEHIMAlIbHAs DHEPIUs.
IIpeBpaleHre 0OJHOTO BHUIa MEXaHUYECKOW PHEPTUM B IPYTOM. 3aKOH COXPAaHEHUS
SHEPIUM B MEXaHUKE.

Jemoncmpayuu.

1. IIpuMephl NPOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomot u onvimot.

1. Omnpenenenue paboThl CUJIBI TPEHUS NPU PaBHOMEPHOM JABM)KEHHUHU Tella

10 TOPU30HTAJIBHON IOBEPXHOCTH.
2. HccnenoBaHue ycloBH paBHOBECHS pblyara.
3. Nsmepenue KII/] HAKIOHHON MIIOCKOCTH.

4. HM3ydeHue 3aKOHA COXpPAHECHUS MEXAHUYECKOU SHEPTHH.
8 KIIACC

Pa3gea 6. TenioBble AiBJIeHHUS.

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJSIPHO--KUHETUYECKOW TEOPUH CTPOECHUS
BellecTBa. Macca UM pa3Mmepbl aTOMOB U MOJEKYJd. OMbIThI, MOATBEPKAAOUINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPHH.

Mopenu TBEPIOTO, JKHIKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammmueckne n amopdusie tena. OObsiCHEHNE CBOWCTB Ta30B, )KUAKOCTEH H
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUW MOJIEKYJISIPHO--KUHETUYECKOW TEOPHH.
CmaunBaHu€ U KalWJUISIPHBIE sIBJIEHUS. TemioBoe pacuIupeHue 1 cxaTue.

Temmneparypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEIJIOBOIO JBHXKEHUS
yactull. Buytpennsisi sHeprusi. CrnocoObl U3MEHEHUS BHYTPEHHEH SHEPruu:
TemIonepenadya 151 COBEpIICHUE paboTHhL. Buaer TEIUIoNEepeAaUm:
TEIUIONPOBOIHOCTh, KOHBEKIUS, U3JTYYEHHUE.



KonuuectBo TemnoTel. YenbHas TEIUIOEMKOCTh BelllecTBa. TemiooOMeH H
TEIJIOBOE paBHOBeCHE. YpaBHEHUE TemioBoro Oamanca. [lnaBnenue wu
OTBEPAECBAHUE KPUCTAUIMYECKUX BEIIECTB. Y JAENIbHAS TEIUIOTA ILJIABJICHUS.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kunenue. YnaenpHas Ttemiiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEpaTyphl KHUIIEHUS OT aTMOc(epHOro
JABJICHUS.

BnaxuocTs Bo3nyxa.

OHeprus TOIUIMBA. Y IeJIbHAs TEIIOTA CTOPAHUS.

[Tpuniuner pabotel TemnoBbix auratenei KI1/I TemnoBoro asurarerns.
TennoBele IBUTATENN U 3aLMTa OKPYKAIOLIEH CPEJIbI.

3aKOH COXpaHEHMS U NMPEBPALIEHUS SHEPTUHU B TEIUIOBBIX IPOLIECCAX.

Jemoncmpayuu.

1. HaOGmronenne 6poyHOBCKOTO IBUKEHUS.

2. Habmonenue nuddysun.

3. HaGmroneHue siBIeHHI CMauyuBaHUs U KalMJUIAPHBIX SIBICHUM.

4. HabGnroneHue TerioBOro paciiupeHust Tell.

5. V3MeHeHue naBiieHHs raza MpU U3MEHEHMM OoObEéMa W HAarpeBaHUM WJIU
OXJIAXKJICHUH.

6. IIpaBuiia uamMepeHust TEMIEPATYPHI.

7. Buasl Terionepenayu.

8. OxJaxkJIeHHe MpPU COBEPIICHUH PaOOTHI.

9. HarpeBanue npu coBepiieHUU paOOThl BHEIITHUMH CHIIAMHU.

10. CpaBHEHHUE TEMIOEMKOCTEN pa3TUYHBIX BEIIECTB.

11. HaOimroneuue KurexHus.

12. HaGmroieHre moCcTOSTHCTBA TeMIIEpaTyphl IPH TUTABJICHUH.

13. Moienu TEIUIOBBIX ABUTATEIIEH.

Jlabopamophuie pabomot u onvimot.

1. OmbITHI IO OOHAPYKCHUIO ICUCTBUS CHII MOJIEKYJIIPHOTO MPUTSIKCHHUS.

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.

3. OnbITBl IO HAOJIOICHHUIO TEIUIOBOTO PACIIMPCHHS Ta30B, JKHIKOCTEH H
TBEPABIX TEIN.

4. OmpepnencHue JaBICHUS BO3yXa B OaTOHE IITPHUIIA.

5. OmnpITHl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro
00bEéMa M HArPEeBaHUS WIIH OXJIAXKICHHUS.

6. IIpoBepka rumnore3sl TMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUJKOCTH
B TEPMOMETPUYECKONU TPYOKE OT TEMIIEPATYPHI.

7. HaOmtoneHue wu3MEHEHUsT BHYTPEHHEW OHHEpPruM Tella B pe3yJlibTaTe
TeIJIonepeauu U paboThl BHEIIHUX CHIL.



8. HccnenoBaHue sBI€HUS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOW U

ropst4ei BOJBI.

9. OmpeneneHue  KOJWYECTBA  TEIUIOTHI, IMOJYYEHHOIO  BOJAOW  MpH

TEMJI000MEHE C HArPEeThIM METANTUYECKUM IIUITUHIPOM.

10. OnpeneneHne yAaenbHON TEIUIOEMKOCTH BEILIECTBA.

11. MccnenoBanue nporecca ucrapeHus.

12. OnpeneneHre OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

13. OnpeneneHue yiebHON TEITIOTHI MIJIABJICHUS JIbIA.

Paznen 7. Jinekrpuyeckre ¥ MATHUTHBIE SIBJICHUS.

OnekTpuzanus Tenl. JIBa poaa 3JEKTpUUYECKUX 3apsiaoB. BzammojeicTBue
3apsbkeHHBIX  Tesl. 3akoH Kynmona (3aBUCHMMOCTH  CHUJIBI  B3aUMOJIEHCTBUS
3apsHKEHHBIX TEJT OT BEJIMYUHBI 3aPSI0B U PACCTOSHUS MEXKITY TEIaMu).

Onektpuueckoe moisie. Hanpsixk€HHOCTh 3nekTpuueckoro mnojsa. [Ipuniun
CYNEPTO3UIINHU dIEKTPUUECKUX ToJIel (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsgoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Ctpoenne aroma. IIpoBOJAHMKM W  JAUAJICKTPUKUA. 3aKOH  COXpaHCHUS
AJIEKTPUYECKOTO 3apsija.

DNEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAaHUSA DJIEKTPUUECKOTO TOKA.
HcTOYHUKN TOCTOSSHHOTO TOKa. JIeMCTBUS 3IIEKTPUYECKOrO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIIEKTPUYECKUI TOK B KUIKOCTAX U ra3ax.

Onektpuueckass 1enb. Cuma  Toka.  DIEKTPUYECKOE  HANPSIKEHUE.
ComnpoTuBieHrE MPOBOJHUKA. YIEIbHOE CONPOTHUBIEHUE BemlecTBa. 3akoH Oma
s ydactka uenu. [lociaegoBaTenbHOE W MapajulelIbHOE — COEIMHEHHE
IPOBOJIHUKOB.

PaGora w MomHOCTE 3JEeKTpUYEecKoro Toka. 3akoH Jkoyns—JIleHna.
DNeKTpUYecKue Ienu U MOTPEOUTENH dIeKTpUIeckoil sHepruu B 0biTy. KopoTkoe
3aMbIKaHUE.

[loctossHHBIE ~ MarHWTBL. ~ B3auMOJENWCTBHE  TMOCTOSHHBIX  MAarHWUTOB.
MaruutHoe nosie. MarHuTHoe nosie 3eMJId U €ro 3HaA4Y€HUE MJI KU3HU Ha 3eMlie.
OneiTr  Opctena. MarauTHoe 1oj€  3JEKTpUYecKoro Toka. llpumenenue
3JIEKTPOMAarHUTOB B TEXHUKE. /[€MICTBHE MAarHUTHOTO I0JI HA POBOJHUK C TOKOM.
DNeKTpoJABUraTelb MOCTOSHHOTO ToKa. Mcmonp30BaHUE 3JIEKTPOJBUTaTelie B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SBienue >1eKTpoMarHuTHON HAYKUKU. [IpaBuno Jlenna.
DneKTporeHepaTop. Croco0b1 MOJIYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAaHIIMU Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTUU.

Jemoncmpauuu.

1. DOnekTpu3aus Tell.



L 0O N o Uk~ W N

N N N NN R R R R R B R Rp B pRp
A W N P O VO ®® N O U A W DN P O

25.

JIBa poza 3JIEKTPUYECKUX 3apsAJI0B U B3aUMOJICUCTBUE 3apSKEHHBIX TEII.
YCTpONCTBO U AEUCTBUE JIEKTPOCKOIIA.

DNEeKTpOoCTaTUYECKask NHIYKIIMS.

3aKOH COXpPaHEHMS AIEKTPUUYECKHUX 3aPSII0B.

[IpoBOAHUKH U TUDIIEKTPUKH.

MonennpoBaHue CUIOBBIX JIUHUN dJIEKTPUYECKOTO MOJIS.

HcToUYHMKHM IOCTOSTHHOTO TOKA.

JIeHcTBUA 3IIEKTPUUYECKOTO TOKA.

. DNEKTPUYECKUI TOK B KUJIKOCTH.
. I'a30BbIi1 pa3ps.

HSMepeHI/Ie CWJIbI TOKA aMIICPMCETPOM.

. Ismepenue 31eKTpuuecKoro HarpsHKeHUs! BOJTBTMETPOM.

. Peoctar u Mara3uH conpoTHBICHUHN.

. B3aumoencTBre NOCTOSHHBIX MAarHUTOB.

. MonenupoBaHue HEBO3MOKHOCTH Pa3/eeHUs MOJ0COB MarHuTa.
. MonenupoBaHue MarHUTHBIX TIOJIEH MOCTOSTHHBIX MarHUTOB.

. OnwIT Dpcrena.

. MarHuTtHoe 1osje Toka. DJIeKTPOMAarHHuT.

. JleficTBHEe MarHUTHOTO IOJIS HA TPOBOJHUK C TOKOM.

. DIIEKTPOIBUTATEIIh MIOCTOSHHOTO TOKA.

. UccnenoBanue siBIeHUS 3JIEKTPOMArHUTHOW MHIYKITUH.

. OnbiTel Dapanes.

. 3aBUCHMOCTh HaIpaBJICHUS] MHAYKIIMOHHOTO TOKa OT YCJIOBHUM €ro

BO3HHNKHOBCHHMUS.

DneKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnuie pabomot u onvimot.

1.

o v kW

OnpITel MO  HAOMIONCHHWIO DJICKTPU3AIMA Ted WHAYKIHEH H IpHU
COIPUKOCHOBEHUH.

UccnenoBanne MAEHCTBUS AIECKTPUUYECKOTO TIOJS HAa TMPOBOJHUKH H
JIADJICKTPUKHU.

CoOopka u mpoBepka pabOThI JIEKTPUIECKOM IIETH MMTOCTOSHHOTO TOKA.
N3mepenue u peryimpoBaHUe CUJIbI TOKA.

N3Mmepenue u peryimpoBaHue HANPSIKCHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, MAYIIETO 4Y€pe3 PE3UCTOp, OT
COINPOTHUBIICHUS PE3UCTOPA U HAIIPSYKEHUS Ha PE3UCTOpE.



10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD

ANEKTPUYECKOTO CONPOTHUBIICHUS MPOBOAHUKA OT €ro JUIMHBI, IUIONIAIU
IIONIEPEYHOTO CEYEHUS U MaTEpHaIa.

IIpoBepka mpaBuia CIOXKEHUS HANPSHKEHUNM NPU  MOCIEI0BATEIbHOM
COEIMHEHNH JIBYX PE3UCTOPOB.

IIpoBepka mpaBWiia I CHJIBI TOKAa IpPHU IAPAUIEIbBHOM COEAUHEHUN
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIYILETO YE€PE3 PE3UCTOP.
Onpenenenne MOUIHOCTH  JJIEKTPUYECKOrO TOKA, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCHMOCTH CWIIBI TOKA, MAYIIETO 4Yepe3 JaMIIOUKy, OT
HaIpSKEHUs Ha HEH.

Omnpenenenue KIIJI narpeBatens.

HccnenoBanrie MarHUTHOTO B3aUMOZEHCTBUS TOCTOSIHHBIX MAarHUTOB.
N3yueHne  MarHMTHOTO NOJISI TIOCTOSIHHBIX MarHuTOB

npu  UX 00bEIMHEHUU U Pa3JeieHUH.

HccnenoBanne 1eCTBUSA dJIEKTPUUECKOr0 TOKA HA MArHUTHYIO CTPEJIKY.
OneIThl, JEMOHCTPUPYIOUIME 3aBUCHMOCTb CHJIBI  B3aUMOJECHCTBUSA
KaTyIIKd ¢ TOKOM M MarHuTa OT CWIbl TOKAa W HallpaBJICHUS TOKA B
KaTyIlKe.

N3yuyenue neiicTBUS MarHUTHOTO I10JIS1 HA IPOBOJAHUK C TOKOM.
KoHncTpynpoBaHnue u nyuenue padboTsl JJIEKTPOIBUTaTEs.

Namepenne KIIJ[ anekTpoaBuratenbHON yCTaHOBKH.

OneITEl 10 HCCIEAOBAaHUIO SIBICHUS DSJIEKTPOMATHUTHOM HMHIYKLHH:
UCCIIEIOBAHNE W3MEHEHUI 3HA4YCHUS W HANpaBJICHUS HWHAYKIMOHHOIO
TOKa.

9 KJIACC

Pa3gea 8. Mexanudeckue siBJIeHUS.
Mexanuyeckoe JBUXeHHE. MatepuanbHas Touka. Cucrema oTcuéTa.

OTHOCUTENILHOCTh MEXaHHUYECKOTO JABHKCHUS. PaBHOMepHOG HpﬂMOHHHCﬁHOG

nBuxeHne. HepaBHoMepHoe mpsiMosinHetHOe nBukeHue. CpelHsisi U MTHOBEHHas

CKOpPOCTHB TCJia IIPpHU HCPABHOMCPHOM JIBHIKCHHMH.

VYckopenue. PaBHOyckopeHHOe mpsMoiauHelHoe JBuxkeHue. CBoOoHOE

nanenue. OneITel [ anuies.

PaBHOoMepHOE nBUKeHHME TO OKpyx)HOCTH. [lepuoa m uvactora oOparieHusl.

JluHeliHas u yriioBas CKOpocTH. LIEHTpOCTpEMHUTETBHOE YCKOPEHHUE.



ITepseiit 3axkoH HeroTtona. Bropoit 3akoH HeroroHa. Tperuit 3akoH HproTroHa.
[IpuHOH CyNIEpIIO3UIIUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: CHJIa TPEHUS CKOJIbKEHUS, CUila
TPEHUS MOKOs, IPYTUe BUABI TPEHUS.

Cuna TSXECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHUE CBOOOJHOIO
nagenus. JIBwxenue muianetr BoKpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HesecomocTts u neperpysku.

PaBHOBecue marepuaibHOM TOYKU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TENA C 3aKPEIUIEHHON OChIO BpaleHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenue ummynbsca. UMmynbe cuibl. 3aKOH COXpAaHEHUS
UMITyJIbCa. PEaKTUBHOE IBHKEHUE.

Mexanudeckass pabora ¥ MOIIHOCTh. PaboTa cuil TSJKECTH, YNPYrOCTH,
tpeuusi. CBsi3b dHEpruu U pabotel. [loTeHmanbHas SHeprus Tena, NOJAHITOrO Haj
NOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SHEPTUsl CHKATOU NPy UHbI. KuHeTnueckas
sHeprus. TeopeMa 0O KMHETHYECKON 3HEPrHM. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIHH.

Jemoncmpayuu.

1. HaOnroneHne MeXaHMUYECKOTO JBMKEHUS Tella OTHOCUTEIBHO Pa3HBIX TeEl

OTCYETA.

2. CpaBHeHHME IyT€l W TpPAaCKTOPUH ABWXKEHHUS OJHOTO M TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO BUKCHUS.
HccenenoBanne Npu3HakoB PABHOYCKOPEHHOI'O IBUIKCHUS.
Habmronenue nBukeHus Tena mo OKpyKHOCTH.

o v oA~ W

HabmoneHre MexaHU4eCKHuX SBICHUH, IPOUCXOSIINX B CHCTEME OTCUETa
«Tenexxka» mpu e€ paBHOMEPHOM H  YCKOPEHHOM  JIBFDKCHUU
OTHOCHUTEIHHO KaOMHEeTa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHHUS Tejla OT MAacChl Te€jla W JEUCTBYIOUIEH HA HETO
CUJIBI.

8. HaOmronenue paBeHCTBA CHIT IPU B3aUMOJICUCTBHUH TEII.

9. M3meHeHue Beca Tesia pU YCKOPEHHOM JIBH)KCHUMU.

10. [lepenaya nmnyiibca npu B3aMMOAEHCTBUN TE.

11. [IpeobpazoBanus SHEPTUN TTPU B3aUMOJICHCTBUN TEN.

12. CoxpaHeHHEe UMITyJIbca IPU HEYPYTrOM B3aUMOJEHCTBHH.

13. CoxpaHeHHe UMITyJIbca IPU a0COOTHO YIIPYTOM B3aHUMOJIEUCTBUU.

14. HaOnroienne peakTUBHOTO JBUKEHHS.

15. CoxpaHEeHHE MEXaHUYECKON SHEPIUU MPU CBOOOIHOM MaICHUU.



16. CoxpaHeHHE MEXaHUYECKOU PHEPTUU MPU JABUKEHUU Tella O ACHCTBUEM
MPY>KUHBL.

Jlabopamophuie padomot u onvimot.

1. KoncTpyupoBaHue TpakTa Ajig pasroHa U JaJbHEHIIEro paBHOMEPHOIO
JBIDKCHUSI IIAPUKA WU TEJICKKHU.

2. OmpeneneHne cpelHEM CKOPOCTH CKOJBXKEHUS OpycKa WU JABUKCHUS
11apyKa 110 HaKJIOHHOM IIJIOCKOCTH.

3. OmnpeneneHue yCKOpEHHUsS Tejia MPU PABHOYCKOPEHHOM JBMIXKEHHH TIO
HAKJIOHHOM TIOCKOCTH.

4. VccnenoBaHue 3aBUCHUMOCTH MYTH OT BPEMEHU TPH PaBHOYCKOPEHHOM
JBIDKEHUH 0€3 HayaJdbHOW CKOPOCTH.

5. IlpoBepka THNOTE3bl: €CIU TPU PABHOYCKOPEHHOM JBWXEHUU 0e3
HAYaJIbHOM CKOPOCTH TIYTH OTHOCSTCA KaK psJl HEUETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

6. MccienoBanue 3aBHCUMOCTH CHJIBI TPEHHUS CKOJBXKEHHUS OT CHJIBI
HOPMAaJILHOTO JaBJICHUS.

7. Onpenenenue kKodhPuUIMEHTa TPEHUS CKOTBKCHUS.

8. OmnpeneneHue KECTKOCTU MPYKUHBI.

9. Ompenenenrie padOThl CHIIBI TPEHUS NMPU PABHOMEPHOM JABHKEHUM Tela
10 TOPU30HTAJIbHON MTOBEPXHOCTH.

10. Ompesienienne  pabOThl  CUJIBI  YNIPYTOCTH MPU  NMOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOJIBHKHOTO Y MOJIBHYKHOTO OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHHS SHEPTUH.

Pa3znen 9. Mexanu4veckue KoJ1e0aHUS U BOJIHBI.

Konebarensnoe nuxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHUii: TIEpUOI,
4acToTa, aMIUINTyAa. MareMaTuyecKuil U NMpYyKUHHBIM MasTHUKU. [IpeBpaiienue
SHEPTUU TIPH KOJIEOATEITHHOM JIBUYKEHUU.

3aryxaromue  koneOanus.  BolHyknennele — koieOanums.  Pe3zoHanc.
Mexannyeckue BoJIHBL. (CBoiicTBa MeXaHMYecKuMX BOJH. [IpojonpHble W
nonepevyHble BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ pacrnpOCTpaHECHUS.
MexaHnuecKkue BOJHBI B TBEPAOM Telle, CEICMUYECKHE BOJIHBI.

3Byk. ['poMKOCTh 3Byka M BbicoTa TOHA. OTpaxkeHue 3Byka. MHPpa3Byk u
YIBTPa3BYK.

Jemoncmpauuu.

1. HaOmronenne kosie0aHuii Ten IIOA AEHCTBHEM CWJIBI TSHKECTH W CHJIBI

YIPYTOCTH.
2. HaOmronenue konebaHuii rpy3a Ha HUTU U Ha MPYKUHE.
3. HaOmronenue BHIHYKICHHBIX KOJIEOAHUN U pe30HAHCA.



4. PacnpocTpaHeHue NpoAOJIbHbIX U MONEPEYHbIX BOJIH (Ha MOJEIIHN).

5. HaOmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

6. AKYyCTUYECKHI PE30OHAHC.

Jlabopamopnuie padbomot u onvimot.

1. Omnpenenenue 4acTOTbl U nepuojga  KojeOaHuit
MaTEMaTUYECKOT0 MasiTHUKA.

2. OmnpenenieHre 4acTOThHI U IEpHO/I1a KOJIeOAaHUHN TPY>KMHHOTO MasTHHUKA.

3. HccnenoBanue 3aBUCHUMOCTH TEpHOJia KoJeOaHUI MOJBEIIEHHOTO K HUTHU

rpy3a OT JJIUHBI HUTH.
4. HccnenoBaHue 3aBUCMMOCTU TIEpHoOa KoJieOaHUM MPY>KMHHOTO MasiTHUKA
OT MaccChl rpysa.

5. IlpoBepka HE3aBUCHUMOCTH MepHojia KojieOaHuil rpys3a, MOABEHIEHHOTO K
HUTH, OT MaccChl Tpy3a.

6. OmBITBI, JEMOHCTPHUPYIOIIME  3aBUCUMOCTh  TEpHojia  KoJjieOaHuM
MPY>KUHHOTO MasTHHKA OT MacChl Tpy3a M )XKECTKOCTHU MPY>KUHBI.

7. U3MmepeHne yCcKOpeHUs: CBOOOIHOTO TaISHHUS.

Pa3zpnen 10. DiieKTpOMarHuTHOE 10JIe ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.

ONEeKTPOMAarHUTHOE  MOJie.  DIJIEKTpOMarHuTHele  BOdHBL.  CBoiicTBa
ANEKTPOMArHuTHbIX BOJH. [llkana »ieKTpoMarHuTHBIX BOJH. Mcmonp3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBSA3U.

DOneKkTpoMarHuTHas npuponaa ceera. CkopocTh cBeTta. BoaHOBBIE CBOMCTBA
CBETA.

Jemoncmpauuu.

1. CBolCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomot u onvimot.

1. 3ydeHne CBONCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOILIBID MOOUIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbBIE IBJICHUS.

JlyueBas MOJEJIb CBeETA. Hcrounuku CBeETa. [IpssmonuHeriHOE
pactpocTtpanenue cBera. 3atmenusa Connua u Jlynsl. Otpaxenue ceera. [Inockoe
3epKano. 3aKOH OTpaKeHUs CBETa.

[Ipenomiienue cBera. 3akoH npenomiieHus ceeta. [lonHoe BHyTpeHHee
OTpa)X€HHE  CBETa. Hcnonp3oBaHUE TMOJHOTO  BHYTPEHHETO

OTPa)KEHUSI B ONTHUYECKUX CBETOBOJAX.

Jlunza. Xona onayueid B nuHze. OnTuueckas cucrteMma (Qortoamnmapara,
MHKpOCKOona M Tejeckoma. ['ma3 kak omnrTuyeckas cuctema. biuzopykocts u
JaTbHO30PKOCTb.



Paznoxxenne Oenoro cBera B crnekrp. OmnbiTel HbtoTona. CnoxeHue
CIIEKTpaJbHBIX IBETOB. Jlucnepcus cBeTa.
Jemoncmpayuu.
[IpsAMonHEHHOE pacpoCTpaHEHUE CBETA.
OTtpaxkeHue cBera.
[Tonyuenne n300pa’keHU B IMJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
IIpenomnenue caera.
OnTudeckuii CBETOBOI,.
Xop nydelt B coOuparoiiei JuH3e.
XoJ JIydeu B pacCEeHBarOIIECH JTUH3E.
[TonyueHnue n300pa>keHH C TOMOIIBIO JTMH3.
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[Tpunuun necTBus goTtoamnmapara, MUKPOCKOIIA U TEJIECKOTIA.
10. Mopenb riasa.
11. PaznoxxeHue 6eoro cBera B CeKTp.
12. [Tonydenwue 6ey0ro CBETA MIPH CIOKEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopnuvie padbomot u onvimot.
1. HccnenoBanue 3aBMCHUMOCTU YTIJIa OTPAKEHHUSI CBETOBOTO Jyda OT yria
naJCHUs.
2. W3yuenue xapakTepuCTUK U300paXE€HUs MIPEIMETa B INIOCKOM 3epKalie.
3. HccienoBanue 3aBUCHUMOCTH YIUIa MPETOMIIEHUSI CBETOBOTO JIyya OT yIJa
NaJ€HUs HAa TPAHULIE «BO31YX—CTEKIIO».
4. Tlonyuenune N300paKeHUM C MOMOIIBIO COOUPAIOIIEH JIMH3BI.
Omnpenenenue HOKYCHOTO PACCTOSHUS M ONTUYECKON CHIIBI COOHMparomien
JUH3BI.
6. OIBITHI IO PA3IOKEHUIO OEIOTO CBETA B CIIEKTP.
7. ONbITBI IO BOCHPHSATHIO IIBETA MPEAMETOB MPH WX HAOIIOACHUHM Yepe3
I[BETOBBIC (PMIIHTPHI.
Pa3nen 12. KBanToBbI€ IBJICHHUS.
Omnwitel Pesepdopna u mmanerapHass Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u nornomeHne ceera atomom. KBaHThl. JIMHENYaThIE CIEKTPHL.

PannoaktuBHOCTE. Anbda-, 6eTa- u ramma-usnydenus. CTpoeHue aTOMHOTO
aapa. Hykimonnas wmoaens aromHoro sgpa. HM3orombel.  PagmoakTuBHBIE
npespaiienusd. llepuon monypacnana aTOMHBIX sIAED.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAaCCOBOTO YHCEL.
DOHeprusi cBsi3M aTOMHBIX sifep. CBsI3p Macchl W AHEpPruM. Peakiuu cuHTe3a U
nenenus saep. Mcrounnku sneprun CostHIIA U 3BE3I.

SAnepHas sHepretuka. J[eMCTBHS pPAaAMOAKTHUBHBIX W3JIYYCHUN HaA IKUBBIC
OpraHu3MBl.



Jemoncmpayuu.

1. CnekTpbl U3NyYEHUS U MOTJIONICHUS.

2. CrnekTpbl pa3IMyHbIX T'a30B.

3. CnekTtp BoaOpoJa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka MOHU3UPYIOIMIUX U3TYUYEHUM.

6. Peructpainus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie padbomot u onvimot.

1. HaOmronenue CIUIONMIHBIX U IMHEHYATBIX CIIEKTPOB U3TYUYCHHUS.

2. HccnenoBanue TpEeKOB: HM3MEPEHHE HSHEPIrUM YACTHUIIBI 10 TOPMO3HOMY

nytu (mo gororpadusim).

3. M3mepenue paauoakTUBHOIO (poHa.

IHoBTOpPHUTEIBLHO-00001IAO NI MOXYJIb.

[ToBTOpUTETHEHO--0000IIAIOIINI MOAY/Ib IPEIHA3HAUEH JIJIsl CUCTEMAaTHU3aIlH
U 0000IIeHHsT  TPEIMETHOTO  COJAEpX)aHUS W ONbITa  JIEITEIBbHOCTH,
puoOPETEHHOTO MPU U3YUYCHHUH BCETO Kypca (DU3MKH, a TaKkKe JJIs MOATOTOBKH K
OCHOBHOMY TOCYAQpCTBEHHOMY »JK3aMeHy 1o (Qu3uKe s o0y4aroumxcs,
BBIOpPABIINX 3TOT yYEOHBIN MPEAMET.

[Ipy “3ydyeHHH JAHHOTO MOJYJISI PEANTM3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JESITEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIEeUUBACTCS AOCTHKEHUE MPEAMETHBIX U
METanpeIMETHbIX  IUJIAHUPYEMBIX  PE3yJbTaToB  OOydeHus, QopMupyercs
€CTECTBEHHOHAY4YHAasi TPaMOTHOCTh: OCBOEHUE HAYYHBIX METOJIOB HCCIIEIOBaHUS
SBJIICHUNM TPHUPOABI M TEXHHUKH, OBIAJCHUE YMEHUSMU OOBACHATH (HU3UUECKUE
ABJICHUSI, TPUMEHSAS TIOJyYCHHbIE 3HAHWS, pElaTh 3aJa4d, B TOM YHCIE
KaueCTBEHHBIE U IKCIIEPUMEHTAIBHBIE.

[IpuHUUINANBHO JEATEIBHOCTHBIA XapaKTep NaHHOTO pa3/ielia pealn3yeTcs
32 CY€T TOTO, YTO OOydYaromuecs BBHITIONHAIOT 3aJaHus, B KOTOPBIX WM
npeaiaraercs:

HA OCHOBE IMOJIYYEHHBIX 3HaHHI pacrno3HaBaTh U HAYYHO OOBSACHSITH
dusnueckre SBICHHS B OKpPYKAIOIIEW TMpUpOJAe UM TOBCEIHEBHOW KU3HU;

UCIIOJIb30BaTh HAYYHBIE METOBI UCCIIEAOBAHNS (PU3HMUECKUX SBICHUN, B TOM
YuCIie AJi NPOBEPKU TUIOTE3 U MOJIYYEHHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAyYHBIE OCHOBBI HamOOJ€e BaXHBIX JOCTHIKCHUH COBPEMEHHBIX
TE€XHOJIOTMH, HallpUMep, MPAKTUYECKOr0 UCIIOIb30BAHUS PA3IMUHBIX UCTOYHUKOB
SHEPIrUM Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUSI BCEX M3BECTHBIX BHUJIOB
SHEPIHH.



IHIJIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yuyenue ¢u3MKy HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpaBICHO
Ha JOCTH)KCHHUE TUYHOCTHBIX, METAPEAMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX
pe3yabTaTOB.
B pe3ynbraTe usydenus pu3NKy Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs
y obOyuatomierocs 0yayT copMUpPOBaHbI CIEAYIONMINE JTUYHOCTHBIE PE3YJIbTaThl B
YacTu:
1) IaTPHOTHYECKOr0 BOCIMTAHUSA:

- 0 mposiBneHne wWHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
(bu3nuecKon HAyKu;

« 0 1EHHOCTHOE OTHOIICHHWE K JOCTIIKECHHUSIM POCCHUCKUX YUYEHBIX--(QU3UKOB; O 2)
IrPa’kKAAHCKOI0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

« 0 roTOBHOCTH K aKTHBHOMY YYaCTHIO B OOCYKJIECHHUU OOINECTBEHHO 3HAYUMBIX H
ATHYECKUX TPOOJIeM, CBS3aHHBIX C TPAKTHUYECKUM TPUMEHEHHEM TOCTHKEHUHN
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- [0 oco3HaHme BaXKHOCTH MOPATBHO--3THYECKUX MIPUHITUIIOB B JAEATEILHOCTH YUEHOTO;
* 3) 3cTeTUYECKOr0 BOCIIUTAHMSI:

-0 BocmpusiTHE JCTETUUYECKUX KadecTB (HU3WYECKOW Haykh: €€ TapMOHHYHOIO
IIOCTPOCHHUSI, CTPOTOCTH, TOYHOCTH, JIAKOHUYHOCTH; 0 4) HEHHOCTH HAYYHOIO
MO3HAHUSA:

« 0 oco3nanue NHEHHOCTHU (PU3MYECKOW HAYKH KAaK MOIIHOTO WHCTPYMEHTa MO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHUM, BAXKHENIIEH COCTABIISIOIIEH KYJIbTYPHI;

-0 pa3BurHe Hay4yHOM JIOOO3HATENBHOCTH, UHTEpPECAa K HCCIEI0BATEIbCKOMN
NEeATEIbHOCTH;

- 5) (opMUpOBaHUS KYJBTYPbI 3A0POBbS U IMOLMOHAIBHOIO
0J1aronmoJIyyms:

-0 oco3nanme meHHOCTH Oe3omacHOro oOpa3a JKH3HMU B  COBPEMEHHOM
TEXHOJOTHYECKOM MHpPE, BaXHOCTH TpaBWI OE30MacHOTO0 TIOBEACHHS Ha
TPAHCTIOPTE, HAa JOpOTax, C DIEKTPUYECKUM H TEIUIOBBIM OOOpYyJAOBaHHEM B
JIOMAIITHUX YCJIOBUSX;

- 0 chopmupoBaHHOCTH HaBblKa pedIeKCUH, TPU3HAHUE CBOEr0 MpaBa Ha OMIMOKY U
TaKoro K€ IpaBa y APyroro 4yeioBeka; 0 6) TpyA0BOro BOCIIUTAHMS:



-0 akTMBHOE Yy4YacTHE€ B PEIICHUM MPAKTHUYCCKUX 3amad (B paMKax CeMbH,
o0pa3oBaTeIbHON OpraHu3aluu, ropojia, Kpas) TEXHOJIOTHYECKOW U COIMaIbHON
HAIPaBJICHHOCTH, TPEOYIONTUX B TOM YUCIIEC ¥ (PU3NUECKUX 3HAHUIA;

- 0 uHTEpEeCc K MPaKTHYECKOMY H3Yy4eHHUI0 mpodeccuil, cBsi3aHHBIX ¢ (U3MKOI; O 7)
IKOJIOrH4eCKOro BOCIUTAHUSA:

- 0 opuenTanus Ha npuMeHeHHE (DU3UUECKUX 3HAHUU IS pelieHus 3ajad B o0yacTu
OKpY)Karolel Cpelpl, IUIAaHUPOBAHUS IIOCTYIIKOB M OLEHKM HX BO3MOKHBIX
NOCJIEICTBUH JUISI OKPYKAIOUIEN CPEBL;

- 00 oco3nanue riao0asbHOrO XapakTepa IKOJIOTHYeCKUX MPoOeM U MyTel UX peleHus;
- 8) ajanTanuu K U3MEHSAIOUUMCH YCJIOBUSM COLMATBHON U IPUPOAHOI Cpeabl:

- O HOTpe6HOCTB BO BSaHMOI[CfICTBHH IMpU BBIMIOJIHCHUU I/ICCJICIIOBaHI/Iﬁ N TIPOCKTOB
(1)I/ISI/I"I€CKOI\/1 HaIlpaBJICHHOCTH, OTKPBITOCTH OIIBITY W 3HAHUAM JAPYTUX;

« [ moBrIIIEHNE YPOBHA CBOECH KOMIIETEHTHOCTH acpes3 MPAKTUICCKYIO
ACATCIIBHOCTD,

- O l'IOTp€6HOCTI) B q)OpMI/IpOBaHI/II/I HOBBIX 3HaHHﬁ, B TOM 4YHUCIJIC q)OpMYJII/IPOBaTB niacu,
ITIOHATHA, TUIIOTE3bI O (1)I/I3I/I‘IGCKI/IX 00BEKTAX U SABJICHUAX,

-0 ocoszHanue nedUIUTOB COOCTBEHHBIX 3HAHWUH W KOMIIETEHTHOCTEH B 00JIacTh
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-0 IIAHUPOBAHUEC CBOCTO PA3BUTHA B HpI/IO6p€T€HI/II/I HOBBIX (1)I/ISI/I‘I€CKI/IX 3HaHHﬁ;

-0 cTpemiieHMe aHaTU3UPOBATh M BBISIBIATH B3aMMOCBSI3UW TMPHUPOABI, 0OIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOIB30BaHHEM (HU3HUECKUX 3HAHUI;

- [0 oueHKa cBOMX NIEUCTBUI C YYETOM BIIMSHUSA HA OKPYKAIOUIYIO CPENY, BO3ZMOMKHBIX
IJI00QJIBHBIX MTOCIEICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOEHHA MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO
oOmrero oOpa3oBanus y o0ydaromierocsi OyayT chopMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIONINE MTO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBYS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHbIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEpCAJIbHbIC YUEOHbBIE JIEUCTBUSI.

ITo3naBaTebHBbIE YHUBEPCAJIbHBIC yqeﬁnble I[CﬁCTBPIﬂ



ba3oBble JIoruuyecKkune HeﬁCTBHH:



BBISIBIIATH U XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKA 0OBEKTOB
(stBIIEHUI);
* YCTAQHABIMBATh CYIICCTBEHHBIN MPHU3HAK KIacCU(UKAIIMKA, OCHOBAHUS IS
0000111eHHs U CPAaBHEHUS,
* BBIBIISATh 3aKOHOMEPHOCTH WU TMPOTHBOPEYHS B pacCMaTpUBaeMBbIX (hakTax,
TaHHBIX U HAOIIOJCHUIX, OTHOCSIIUXCS K (PU3HMUECKUM SBICHUSM;

* BBISIBJISITh NPUYUHHO--CJICACTBEHHBIE CBA3UM MPU HU3YYCHUH (HU3UUECKUX
SABJIEHUN U MPOLECCOB, JENIATh BBIBOJBI C UCIOJIb30BAHUEM JEAYKTUBHBIX
U MHAYKTUBHBIX YMO3aKJIIOUEHUH, BbIIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(du3nUeCKUX BETUYMH;

* CAMOCTOSITEIILHO BBIOUpATh CIOCOO pelleHus] yueOHOW Pu3nyeckol 3anayu
(cpaBHEHHE HECKOJIbKMX BapUAHTOB pelleHusi, BbIOOp Haubonee
MOJIXO/ISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIIEIEHHBIX KPUTEPHUEB).

Ba3oBble nccienoBaTebCcKue 1eiiCTBUS:

* KCMOJIB30BATh BOMPOCHI KAK UCCIEOBATEILCKUN HHCTPYMEHT MO3HAHUS;

* IPOBOJUTH IO CAMOCTOATEJIBHO COCTABJICHHOMY IUIaHY OIBIT, HECJIOKHBIN
bu3MUecKuii HIKCIEPUMEHT, HEOOJBIIIOE HCCIe0OBaHUuE (PUINIECKOTO
SIBJICHUS;

- OLICHMBaTh HA TMPUMEHUMOCTb M  JOCTOBEPHOCTb  HH(POPMAIHIO,
NOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WIIH SKCIIEPUMEHTA;

* CAMOCTOATEIHHO (OPMYIHPOBATH O0OOIIEHUSI U BBHIBOJIBI 1O PE3yJbTaTaM
IPOBEIEHHOTO HAOIIIOICHUSI, OTIBITA, UCCIICOBAHMS;

« IPOTHO3UPOBATh  BO3MOJKHOE  JalibHeWIIee  pa3BuTHe  (PU3UYECKUX
IPOIIECCOB, a TAaKXE BBIIBUTaTh MPEANOJIOXKEHUS 00 HMX pa3BUTUU B
HOBBIX YCJIOBHUSIX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

* IPUMEHATH PA3JIMYHBIE METOJbI, HHCTPYMEHTBI M 3aIlpOCHl MPU IOUCKE U
orOope mH(pOpPMAIUU WIM JAHHBIX C y4ETOM MPEIJIOKEHHON ydeOHOMU
dbu3nveckoi 3a1a4m;

* QHAIM3UPOBATh, CHCTEMATH3UPOBATh M HHTEPIPETHUPOBATH HHQPOPMAIIUIO
Pa3IMYHBIX BUJOB U (DOPM MpEACTaBICHNUS,

* CAMOCTOSITETTLHO ~ BBIOMpATh  ONTUMANBHYIO  (HOpPMY  TPEACTABICHHUS
uHOpPMAIIMK W WUIIOCTPUPOBATh pelIaeMble 3aJadd  HECIOKHBIMU
CXeMaMH, TuarpaMmamMu, HHOU rpauKoi u MX KOMOMHAITUSMHU.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

«B X0/le OOCYXJEeHHUsi y4yeOHOro marepualia, pe3yJbTaTOB Ja0OpaTOPHBIX

paboT M MPOEKTOB 3aaBaTh BOMPOCHI O CYIIECTBY 00CYKAaeMOM TEMBI U



BBICKA3bIBATh WJIE€W, HAILICJICHHbIE Ha DPEIICHUE 3aJa4d U NOJJEp KaHHE
0J1aroXKeaaTeaIbHOCTH OOIICHMS,;

COMOCTAaBJSATh CBOU CYXACHUS C CYXACHUSIMU JIPYTUX YYaCTHUKOB
auanora, OOHapyKUBaTh PA3IMYHUE U CXOJCTBO MO3ULIUN;

* BBIP@)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

* NyOJIMYHO MPEACTABIATH PE3YyJbTaThl BBIMOIHEHHOTO (PU3MUYECKOrO OIbITa
(9KCTIEpUMEHTA, UCCIEAOBAHMS, POEKTA);

« IOHUMAaTh M UCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHON M MHAUBUAYATbHOU
paboThl MpU PEIICHUH KOHKPETHOU (PU3NYeCKOr poOIeMbl;

« IPUHUMATh LEIH COBMECTHOW ESITeIbHOCTH, OPTaHU30BbIBATH I€UCTBHS O
e€ JIOCTHKEHHMIO: paclpelensTh poiH, O00CyXIaThb MPOUECCh U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIHOJIEH;

* BBIMIOJHATH CBOIO YacTh PabOThI, TOCTUTAsl KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIPaBJICHUI0 M KOOPJAWHUPYS CBOM JEWUCTBHUS C JAPYTUMHU
YJIeHaMH KOMAaH/]Ibl;

OLOCHHMBATh KAa4C€CTBO CBOCIO BKJIaJa B O6IIII/If/'I MMPpOAYKT IIO KPHUTCPUIAM,
CaMOCTOATCIIBHO C(l)OpMYJIHpOBaHHBIM Y4aCTHUKaMHU BSaPIMO,ZIeﬁCTBI/IH.

PeryasiTuBHbIe YHHBepcaJbHbIEe YUueOHbIe AelicTBUS

Camoopranusanus:

* BBISBJISITH TPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSAX, TPEOYIOMUX IS
pereHns GU3NIeCKUX 3HAHUM;

- ODUCHTUPOBATHCS B  PA3JIMYHBIX  MOAXOAAX  TMPUHATHS  PEIICHHMA
(MHIMBUyaJIbHOE, TIPUHSTUE DPEIICHUS B TPYyIIE, NPUHATHE PEHICHUMN
TPYIIION);

* CAMOCTOSATETILHO COCTABJISATh AJTOPUTM pPEIICHHs] (PU3NYECKON 3aauu WM
IUTAaHA MCCIIEIOBAHUS C YYETOM HMEIOMIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBaTh MpeajiaraeMbie BapUaHThI pelieHuid; 0
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAJbHBII NHTEJLIEKT:

- 1aBaTh QJICKBATHYIO OIICHKY CUTYaIlUH U MPEJJIaraTh TUIaH €€ N3MEHEHUS;

« OOBSCHATh  TPUYMHBI  JOCTIKEHHUS  (HEAOCTWIKEHUS)  PE3yIbTaTOB
JeSTETHPHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

« BHOCUTh KOPPEKTUBBI B NIEATEIHHOCTh (B TOM YHCJI€ B XOJ BBIMOJTHEHUS
(¢u3MUeCcKOro  WCCIEOBaHWS WM TPOEKTAa) Ha OCHOBE HOBBIX



00CTOSITENBCTB, W3MEHUBLIMXCS CUTyalud, YCTAaHOBJIICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEH;

* OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

* CTaBHUTb €051 HA MECTO JIPYrOro 4eJI0BEKA B XO/€ CIIOpa WIH TUCKYCCUH
Ha HAY4YHYIO TEMY, [IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;
NpU3HABaTh CBOE MPaBO HA OIMIMOKY MpH pelIieHnH GU3HUECKUX 3a7a4 WIn
B YTBEPKICHUAX HAa HAYYHBIE TEMbI U TAKOE JK€ IIPABO APYroro.

NPEAMETHBIE PE3YJIBTATBI

K xonIy o6yuenus B 7 Kiaacce npeIMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:
* UCIIOJIb30BATh MOHATHUS: PU3MUECKHE U XUMUYECKUE SIBJICHUS, HAOI0IeHNE,
AKCIIEPUMEHT, MOJIEJb, TUIOTE3a, €AUHUIIB (DU3UUYECKUX BEJIMYUH, aTOM,
MOJIEKyJla, arperaTHbleé COCTOSIHMS ~BelecTBa (TBEpHOE, KHUIKOE,

razoo0paszHoe), MEXaHHYeCKoe JIBUKEHUE (paBHOMEpHOE,
HEpPABHOMEpPHOE, TNPSIMOJIUHEHHOE), TPACKTOPHs, PaBHOJEHCTBYIOIIAS
cuna, nedopmamus  (ympyras, — IUIacTHYECKasi),  HEBECOMOCTb,

COOOIIAOIINECS COCYIBI;

- paznuyaTh sBiaeHus (Auddy3us, TEIIOBOE IBMKEHHE YacTHIl BEIECTBa,
paBHOMEpHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE JIBIDKCHUE, HWHEpIus,
B3aUMOJICHCTBHE TEJ, paBHOBECHE TBEPMABIX TEJ C 3aKPEIIEHHON OCHIO
BpallleHus, Tepefadya JaBJICHUS TBEPABIMU TeEJIaMH, >KUIKOCTSIMU U
razamm, arMocepHoe JaBlICHWE, IIJJaBaHHWE TeJ, MPEBPAIICHUS
MEXaHUYECKOW SHEPTyH) MO ONMHCAHHWIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, ICMOHCTPUPYIONIUX JaHHOE (DU3UIECKOE SBIICHUE;

- pacmo3HaBaTh  MPOSBICHUE  M3YYCHHBIX  (U3UYCCKHX  SBJICHHH B
OKpY)KaloleM MHpe, B TOM 4Yucjiae (U3UUYCCKHE SBICHUS B IIPUPOJIC:
NpUMEPHl JABWKECHUS C PA3IMYHBIMM CKOPOCTSMH B JKMBOM M HEKUBOU
npupoje, JCUCTBHUE CHJIbI TPEHUS B MPUPOJC M TEXHUKE, BIIMSHUE
aTMOC(EpHOTO JIaBJIICHUS Ha XUBOW OPraHW3M, IIaBaHUE PBIO, phIUard B
TeJie YeJIOBEKa, MPH 3TOM MEPEBOJAUTH MPAKTUYECKYIO 3a/1auy B YUEOHYIO,
BBIICIISITH CYIIECTBEHHBIC CBOMCTBA (TPU3HAKH) (DU3NUSCKUX SIBICHU;

* OIIUCBHIBATh M3YYCHHBIC CBOWCTBA Tel M (U3UYCCKHUE SIBICHHS, HCIIOIBb3Ys
dbusryeckre BEIWYMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BPEMS,
MyTh, CKOPOCTh, CPEIHSSA CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC
Tela, CWIa TPEeHUsS, [aBjieHUE (TBEPAOTrO TeNa, JKUAKOCTH, Tasa),



BBITAJIKMBAIOIIAsA CUJIa, MEXaHU4eckass padoTa, MOIIHOCTb, TUIEYO CHUJIBI,
MOMEHT CHJIbl, KO3(Q(QULUUEHT TMOJE3HOr0 JEHCTBUS MEXaHU3MOB,
KUHETUYECKass M MOTEHLUAJIbHAs SHEPIusi), MpU OMHCAHUM NPABUIBHO
TPakTOBaTh  (U3MYECKUH  CMBICI  HUCIHOJIb3yeMbIX  BEJIWYMH, HX
0003HaYeHUsT U €IUHULBl (PU3UUECKUX BEIUYHH, HAXOAUTh (HOPMYJIBI,
CBSI3BIBAIOIINE JTAHHYIO (PU3NYECKYIO BETMUUHY C JPYTMMH BEJIMYUHAMH,
CTpoUTh TrpaduKH HW3YYEHHBIX 3aBUCUMOCTEH (PU3MYECKHX BEJIMYMUH;
XapaKTepu30BaTh CBOMCTBA Ted, (U3MYECKHE SBJICHUS W MPOLECCHI,
UCIIONIB3Ys MpaBuiia CIOKEHMs CUJ (BIOJIb OJTHOW MpsSMOi), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumena, MpaBUJIO paBHOBECHs pbluara (0J0Ka),
«30JI0TO€ TMPABUIIO» MEXAaHUWKH, 3aKOH COXPAaHEHHUS MEXaHMYeCKOU
SHEPruu, TMpPU OSTOM JaBaTh CJIOBECHYIO0 (OPMYIUPOBKY 3aKOHA U
3aMKUCHIBATh €70 MAaTEMATHUYECKOE BhIPAKEHUE;

« O0BSACHATH (PU3MUECKHUE SBJICHHUS, MPOLECCHl U CBOMCTBA TeJl, B TOM YHCIIE U
B KOHTEKCT€ CHUTyallud MPAKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa:
BBISIBJISITh IPUUYMHHO--CIICJICTBEHHBIE CBSI3H, CTPOUTH OObICHEHHE U3 1—2
JIOTUYECKHUX II1aroB ¢ Ornopod Ha 1-2 M3y4yeHHBIX CBOMCTBA (HU3MUYECKUX
ABJICHUN, (PU3NUECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

- pemath pacu€THbIC 3a/1a4u B 1—2 NelcTBUS, UCTIONIB3YS 3aKOHBI U (POPMYIIBI,
CBs3bIBaIONINE (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBUS
3a/layd  3alUChIBaTh KpPAaTKOE yCIOBUE, TIOJCTaBIATh (U3MUECKUE
BEJIMYUHBI B (OPMYJIBI U TMPOBOJIUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JaHHBIE, HEOOXOIUMBbIE JIJIS PEIICHUS 3a/1ay, OIEHUBATh PEAIUCTUYHOCTD
MOJIY4EeHHON (DU3NUECKOU BEITMYMHBI,

- pacmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO pPEHIUTh TMPH  TTOMOIIH
¢u3nuecknux  METOJO0B, B  ONHCAHUM  HUCCJIEIOBAHHS  BBIACIATH
IIPOBEPSEMOE MIPETIOI0KEHNE (runmoresy), pas3nuyaTh u
UHTEPIPETUPOBATh MOJTYYCHHBIH Pe3yJbTaT, HaXOAUTh OHIMOKH B XOJe
OIBITA, JI€JIaTh BBIBOJBI IO €T0 pe3yibTaTaMm;

* IPOBOJUTH OMBITHI 110 HAOIIOIEHUIO (PU3NUECKUX SBICHUM WK PU3NIECKUX
CBOICTB TeJ: (OpMyJIMPOBATh MPOBEPSIEMBIE MPEANOIOKEHUSA, COOUPATh
YCTAaHOBKY M3 IPEJJIOKEHHOTO 000pYyOBaHUs, 3alMChIBATh X0/ ONbITA U
(GopMyIupPOBaTH BHIBOIBI;

* BBIMIOJHATh MPSMbIE HU3MEPEHUS PACCTOSHUS, BPEMEHH, MAaCChl TeJa,
o0béMa, CWJIBI M TEMIEpaTypbl C UCIHOJIb30BAaHUEM AaHAJOTOBBIX U
uu@poBbIX NpUOOPOB, 3aMUCHIBATh MOKa3aHUs MPUOOPOB C YUETOM
3a/1aHHOM aOCOJIFOTHOW MOTPEIIHOCTH U3MEPEHMUIA;



ad

* IPOBOJIUTH HMCCJICIOBAHUE 3aBUCUMOCTU OJHON (hM3MYECKON BEIUYUHBI OT
JIPYrol ¢ WCMOJIb30BAaHUEM TMPSIMBIX HM3MEPEHHUU (3aBUCUMOCTH IYTH
PaBHOMEPHO JBWXYIIEroCcsl TeJla OT BPEMEHU JBMXKECHUSA TEJa, CHIIbI
TPEHUsI CKOJILKEHHUSI OT Beca Tella, KadyecTBa 0OpabOTKU IMOBEPXHOCTEH
TEJl U HE3aBUCUMOCTHU CHJIBI TPEHHS OT IIOLIAA COMPUKOCHOBEHUS TEN,
CUJIBI YIPYTrOCTH OT YJJWHEHUS MNPY>KUHBI, BBITAJKUBAIOMIECH CUJIBI OT
o0béMa MOrpyXEHHOW YACTU Teda W OT IUIOTHOCTH JKUAKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTM Tejla, OT THyOMHBI, Ha KOTOPYIO
MOTPY>KEHO TEJO0, YCIOBUM TJIaBaHUA TEJ, YCJIOBUM PABHOBECHS pblyara u
0JIOKOB), y4aCTBOBaTh B



IUIAHUPOBAHUM  YYEOHOTO WCCIICIOBAHUSA, COOMUpAaTh YCTAaHOBKY W
BBITIOJHATh M3MEPEHUs, CIEIysl MPEIIOKEHHOMY TUIaHy, (UKCHPOBATH
pPE3yNbTAThl TOTYYECHHON 3aBUCUMOCTH (DM3MYECKUX BEIWYMH B BHJIC
NIPEJIOKCHHBIX Ta0IUI] M TpadUKOB, JejaTh BBIBOJABI IO pe3yjibTaTaM
UCCIICIOBAHUS;

* IPOBOAUTL KOCBCHHBIC M3MEpPEHUS (U3HUECKHX BEIMYHUH (IUIOTHOCTH
BEIIECTBA JKUJIKOCTH W TBEPAOTO Tela, CHUa TPEHUS CKOJIBKCHHS,
JaBJICHUE  BO3AyXa, BBITAJKWBAIONMIAs CHJA, JICHCTBYIOIIAs Ha
NOTPY)KEHHOE B KHUAKOCTh TEJIO, KOAPOUIIMEHT IOJC3HOTO ACHCTBUS
NPOCTBIX MEXaHHU3MOB), CJCAYS MPEUIOKESHHON WHCTPYKIUU: TIPH
BBITIOJTHEHUN HM3MEPECHHH COOMpaTh DKCIICPUMEHTAILHYIO YCTAaHOBKY H
BBIYUCIISATh 3HAUCHUE UCKOMOM BEJTUYHMHBL;

« cOOJTIOIaTh TIpaBUjIa TEXHUKH OE30MaCHOCTH MpU paboTe C 1adbopaTopHBIM
00opy10BaHUEM;

* YKa3bIBaTh IPUHIUIBI JCHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOWCTB:
BEChI, TEPMOMETpP, JAMHAMOMETD, COOOIIAIONINECS COCYABI, OapoMerp,
phIyar, MOJABMYKHBIA W HETTOABUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;

« XapaKTepU30BaTh MPUHIUMBI  JEHCTBUS  HM3YYCHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA WX OMHUCAHWs (B TOM YHCIIE:
NOJIIMITHAKKA, yCTPOWCTBO BOJONMPOBOJA, THUAPABIUYECKHIA TIpecc,
MaHOMETpP, BBICOTOMEp, TIOPIIHEBOH HACOC, apeoMeTp), HCIOJIb3Ys
3HaHUS O CBOMCTBaX (PM3MYECKHX SBICHUA M HEOOXOAMMBIE (U3HUECKUE
3aKOHBI H 3aKOHOMEPHOCTH;

* IPUBOJIUTH MIPUMEPHI (HAXOAUTh HH(POPMAIIHIO O IpUMEpaXx) MPaKTHIECKOTO
UCTIONh30BaHMs (DM3MUECKUX 3HAHWH B TIOBCETHEBHOW JKU3HH IS
obecrieueHus: 0e30MacHOCTH mNpH  oOpalieHud ¢ npubopamMu U
TEXHHYECKUMHU YCTPOWCTBAMH, COXpPAHEHUS 370POBbS U COOJIIOICHUS
HOPM DKOJOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;

* OCYHIECTBJISITh OTOOP HMCTOYHWUKOB uHpopManuu B HHTepHeTe B
COOTBETCTBHHM C 3aJlaHHBIM TIOMCKOBBIM  3allpOCOM, Ha OCHOBE
UMEIOIUXCS 3HAHUA H TYTEM CpPaBHEHHUS PAa3INYHBIX HCTOYHUKOB
BBIICTISATh HHPOPMAIIUIO, KOTOPAs SBISECTCS MPOTUBOPEUUBON MIIH MOXKET
OBITh HETOCTOBEPHOM;

* UCIIOJIb30BATh MPHU BBINOJHEHUH YYEOHBIX 3aJaHUN HAYYHO--TIOMYJSAPHYIO
auTepaTypy (GU3MYECKOro  COAEpKaHHUsS, CIPABOYHBbIE MaTepHalbl,
pecypceel cetn HTEpHET, BlaaeTh NpUEéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeodpazoBanus HHGOPMAIMU U3 OJHOU 3HAKOBOUW CUCTEMBI B JPYTYIO;



* CO371aBaTh COOCTBEHHbIE KPATKUME MHCHbMEHHBIE W YCTHBIE COOOILECHUS Ha
OCHOBE 2—3 MCTOYHHUKOB MH(POpMaLUU (PU3NYECKOTO COAEpKAHUSA, B TOM
qucie MyOJIMYHO JeNaTh KpaTKHUE COOOILEHUs O pe3ysibTaTax MPOEKTOB
WM Yy4eOHBIX HCCIEJOBaHUM, NpPU OSTOM TPAMOTHO HCIOJIb30BAThH
U3YYeHHBI MOHSATUHHBIN anmapar Kypca (U3UKHA, CONPOBOXKAATH
BBICTYILJICHUE [IPE3EHTALUEH;

* IpU BBINOJHEHUU YYEOHBIX NPOEKTOB M HCCJIEJAOBAHUNA paCIpPEAesTh
00s13aHHOCTH B TPYyNIE€ B COOTBETCTBUU C IOCTABICHHBIMU 3aJauyaMu,
CIEAUTHh 34 BBINOJHEHUEM IUIaHA JEUCTBUM, aJE€KBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJIaJl B  JIEATEJIBHOCTh  TPYMNBI,  BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIHX.

K xoHiy o6yuenust B 8 kiacce npeMeTHbIE Pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOMIUXCS YMECHUM:

* UCIIOJIB30BaTh TOHSATUSI: Macca U pa3Mepbl MOJICKYJ, TEIUIOBOE JIBHKEHHUE
aTOMOB M MOJICKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTATUTMYCCKUEC
U amop(HbIC Tena, HACHIIICHHBIH M HEHACBHIIIECHHBIN MMap, BIAKHOCTH
BO3/lyXa, TeMIlepaTypa, BHYTPEHHsISI DHEPrus, TEIJIOBOW JBUTATEINb,
AJIEMEHTAPHBIN ANEKTPUUECKHUH 3apsl, SJIEKTPUUECKOE T0JIe, TPOBOIHUKH
U IUDJIEKTPUKU, TOCTOSHHBIN JIEKTPUUECKHUI TOK, MATHUTHOE TI0JIE;

- pa3nuuaTh SABJIEHUA (TEIUIOBOE pacIIMpEHHE W CXaTue, Terulonepenaya,
TEIUIOBOE paBHOBECHE, CMayMBaHUE, KAMWILISIPHBIC SBJICHUS, UCIIApEHUE,
KOHJCHCAIUs, IUIABJICHUE, KpHUCTAUIM3auus (OTBEp/IeBaHME), KHUIICHUE,
TeIvIonepeaada (TEenI0nmpPOBOHOCTb, KOHBEKIIHS, W3JIy4YCHUE),
AIEKTpU3AIUS TEJ, B3aUMOJECHCTBUE 3apAJIOB, ACHUCTBUS AIECKTPHUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHUE, B3aWMOJCHCTBHE MArHUTOB, JEHUCTBHE
MarHUTHOTO TOJISl Ha TMPOBOJIHUK C TOKOM, JIEKTPOMArHUTHAsI MHTYKIIKSA )
[0 OINKHCAHUI0O HX XapaKTepHbIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIHX JaHHOE (PU3NYECKOE SBICHUE;

- pacro3HaBaTh  MPOSIBICHHE  MW3YYCHHBIX  (DU3UYECKUX  SBICHUU B
OKPYXAaIOIEeM MHUpPE, B TOM 4HCle (U3UYECKUE SIBICHHUS B TMPHUPOJE:
NOBEPXHOCTHOE HATSDKEHWE W KaNWULSIpHBIE SBIEHUS B MPUPOJE,
KpUCTajulbl B mpupone, uziaydeHue ConHIa, 3amMep3aHue BOJOEMOB,
MOpcKkHe Opu3bl, o0Opa3oBaHME pOCHI, TyMaHa, UHEs, CHera,
ANIEKTPUYECKHE SBICHHWS B arMochepe, DIEKTPUYECTBO  KUBBIX
OpraHU3MOB, MarHUTHOE TOJIe 3eMJIH, Ipeiid MOIFOCOB, POJIb MATHUTHOTO
MoJIsl Ji1 KU3HU Ha 3eMJie, MOJIAPHOE CHUsIHUE, TPU 3TOM NEPEBOAUTH



MPAaKTHYECKYIO 3a/ady B y4eOHYIO, BBIACNIATH CYIIECTBEHHBIC CBOMCTBA
(mpu3HaKu) GU3NUECKUX SBICHHIA;

* ONIMCHIBATh M3yYEHHBIC CBOMCTBA TeNl U (DPU3MUECKUE SBIICHUS, MUCIOIB3YS
¢usnyeckre BeINMUUHBI (TeMIepaTypa, BHYTPEHHsISI SHEPTHs, KOJTHYECTBO
TETUIOTHI, yAeTNbHas TEIUIOEMKOCTh BEIIECTBA, YJAeNbHAas TeIioTa
IUTaBIICHUS, YyHAeJbHas TEeIUIoTa MapooOpa3oBaHuWs, YIAeNbHas TEIIoTa
CrOpaHus TOIIMBA, KOX(P(OUIMEHT TIOJE3HOTO MACHCTBHA TEIJIOBOU
MAaIllMHbI, OTHOCHTEJbHAs BIAXXHOCTh BO3/yXa, JJCKTPUUECKUN 3apsl,
CHJIa TOKa, JJCKTPUYECKOE HAIpsDKEHHE, COMPOTUBIICHHE MPOBOIHUKA,
yIeTbHOE  CONpPOTHBIICGHWE  BEIIECTBA, paboTa W  MOIIHOCTH
AJIIEKTPUYECKOTO  TOKa), TPU ONHCAHWM TPAaBUIBHO  TPAKTOBaTh
(U3NIECKUIT CMBICIT UCTIONIB3YEMBIX BEITUYHH, 0003HAYCHHUS W €IMHUIIBI
(U3NYECKUX BEIWYUH, HAXOAWTHh (OPMYIIbI, CBS3BIBAIONINE JAHHYIO
(U3NYECKYI0 BEIUYMHY C JAPYTUMHU BEJIMYWHAMH, CTPOUTH Tpaduku
M3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIMUNH;

« XapaKTepu30BaTh CBOWMCTBA Ten, (U3WUECKHUE SBICHHUS W TIPOIECCHI,
UCTIOJB3YsI OCHOBHBIE TTOJIOKCHHSI MOJICKYJISIPHO--KUHETHYECKON TEOpUHU
CTpOEHUSI BEIIECTBA, MPUHIUIT CYNEPHO3ULINU ToJIel (Ha KaueCTBEHHOM
YpOBHE), 3aKOH COXpaHEeHHs 3apsaa, 3akoH OMa JiJ1sl yJacTKa Lelu, 3aKOH
Jxoyns—JleHia, 3akOH COXpaHEHHs] DJHEPruu, IMpPU HTOM J1aBaTh
CJIOBECHYIO (DOPMYIIMPOBKY 3aKOHA M 3aMUCHIBATH €r0 MaTeMaTUYECKOe
BBIpA)KEHUE;

« OOBSCHATh (PU3WYECKUE TMPOIIECCHl W CBOMCTBA T, B TOM YHUCJIE U B
KOHTEKCTE CUTYaIlui MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BhISBIATH
NPUYUHHO-CIICJICTBEHHbIE  CBA3U, CTPOUTH OOBsICHEeHHME U3 1-2
JIOTUYECKHUX IIIaroB ¢ OMopod Ha 1-2 M3y4deHHBIX CBOMCTBA (HU3MUECKUX
ABJICHUH, PU3NUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

- peuaTh pacu€THbIC 3a/1a4 B 2—3 JAEUCTBUSA, UCIIONB3YS 3aKOHBI U (POPMYJIHI,
CBSI3bIBAIONINE (DU3MUECKHUE BEJIMYMHBI: HAa OCHOBE aHajM3a YCIOBUS
3a/lauy 3aMKuChIBATh KPATKOE YCIOBUE, BHISBISATH HEIOCTATOK JAHHBIX JJIS
pElIeHHs 3a/1aud, BHIOMpaTh 3aKOHBI U (DOPMYIBI, HEOOXOAUMBIE IS €€
pelieHus, MPOBOAMTH Pacy€Thl M CpPaBHUBATh MOJYyYEHHOE 3HAUYCHUE
¢bu3nuecKol BETUYNHBI C U3BECTHBIMH JIAHHBIMU;

- pacro3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXHO pEHIUTh MPH [MOMOUIU
(U3NYECKUX METO/J0B, MCIOJB3YS OMHMCAHHUE HCCIENOBaHUS, BBIACIATH
NpoBEpSiEeMOE MPEANOJI0KEHUE, OLEHUBAaTh MPABUIBHOCTh MOpSIKa
MIPOBECHUSI HCCIICIOBAHUS, 1€TIaTh BHIBOJIBI;



* IPOBOJIUTH OMBITHI MO HAOIIOACHUIO (DU3NYECKUX SIBICHUN WIH (PU3NUECKUX
CBOMCTB TeJ (KamWJUISIPHBIC SIBIICHUSI, 3aBUCUMOCTH JIaBJICHUS BO31yXa OT
ero o0bEMa, TemMnepaTypbl, CKOPOCTH IPOIIECCA OCTHIBAHUS M HAPEBAHUS
IpU U3JYYCHUU OT LIBETa M3JIydarolleu (MOrjolarIieil) moOBEpXHOCTH,
CKOPOCTbh HCHAPEHHS BOJBI OT TEMIIEPATYPhl *KUJIKOCTU W IUIOMIAAU €&
MOBEPXHOCTH, OJJICKTPU3ALMS TEI W B3aUMOJICUCTBUE DIEKTPUUECKUX
3apsiioB, B3aUMOJICUCTBUE TIOCTOSHHBIX MArHUTOB, BHU3yaJIU3allus
MAarHUTHBIX TOJIeH MOCTOSHHBIX MAarHUTOB, JACHCTBHUSI MAarHUTHOTO TOJIS
HAa TPOBOJHUK C TOKOM, CBOMCTBa DJIGKTPOMAarHuTa, CBONCTBa
AJIEKTPOJIBUTATENSI TOCTOSSHHOTO TOKa): (OpMYIUpOBaTH IPOBEPsiEMbIE
PEANONIOKEHUS, cobupatb YCTAHOBKY u3 MPEIJIOKEHHOTO
000py1I0BaHUS, OMTUCHIBATH XOJI OMBITA U (HOPMYJIHPOBATH BHIBOJIHI;

* BBITIOJIHATH MPSAMbBIC U3MEPEHUSI TeMIEPaTyphbl, OTHOCUTEILHON BIIAXKHOCTH
BO3/lyXa, CHJIBI TOKa, HANpPsDKEHUS C UCIIOJB30BAHUEM aHAJOTOBBIX
npuOOpOB M JATYMKOB (PU3MUECKUX BEJIWYWH, CPAaBHUBATH PE3YIbTAThI
U3MEPEHUN ¢ yuéTOM 3aJ]aHHON a0COIFOTHOM TOTPENTHOCTH;

* IPOBOJIUTH MCCJICIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKON BEIUYUHBI OT
OPYroil C MCHOJIb30BAHMEM NPSAMBIX HM3MEPEHH  (3aBUCUMOCTH
CONPOTUBIICHUSI TPOBOJHHMKA OT €ro [JIMHBI, IUIOMIAAH IONEPEYHOro
CEYEHUsI U YACIbHOIO CONPOTUBIEHUS BEIIECTBA MPOBOJHUKA, CHIIbI
TOKa, WAYLIETO Yepe3 MPOBOJAHUK, OT HANpPSHKEHUS Ha TPOBOJHUKE,
UCCJIEJOBAaHUE IOCIEAOBATEIBHOTO W NApaJUIeIbHOIO COEOUHEHUI
IPOBOJAHUKOB): TIJIAHUPOBATH MCCIEIOBAHUE, COOMpPATh YCTAaHOBKY U
BBITIOJHATh W3MEPEHHUs], CIeqysl MPEIJIOKEHHOMY IUIaHy, (UKCUPOBATH
pEe3yNbTaThl TMOJYYEHHOM 3aBUCHUMOCTA B BUIE Ta0muil ¥ Tpadukos,
JenaTh BBIBOJBI 110 PE3yIbTaTaM HCCIIEAOBAHNUS,

* IPOBOJAUTh KOCBEHHBIE W3MEpEeHUS (PH3MUECKUX BeNWYUH (yAelbHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COINPOTUBICHHWE TMPOBOJHUWKA, paboTra W
MOIIIHOCTh 3JIEKTPUUYECKOTO TOKA): TUIAHMPOBATHh W3MEPEHHUs, COOHMpaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEAYs MPEMJIOKEHHON MHCTPYKLIUH, U
BBIYHCJISIT 3HAUEHUE BEJTNYUHBI;

- cOOMIOIaTh TIpaBUjIa TEXHUKH O€30MacCHOCTU MpU pabote ¢ 1abopaTopHBIM
o0opyT0BaHUEM;

* XapaKTEepU30BaTh MNPUHIUIIBI  JEUCTBUSI  HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA MX ONUCAHUS (B TOM YHCIE:
CHUCTEMa OTOIUICHHS JOMOB, TUTPOMETp, MapoBasi TypOWHA, aMIIEPMETP,
BOJITMETpP, CUETUMK HJIEKTPUUYECKOW SHEPrUH, 3IEKTPOOCBETUTEIbHBIE



pUOOPHI, HArpeBaTENbHBIE JIEKTPONPUOOPHI (TPUMEPHI), JIEKTPUUECKHE
MPEIOXPAHUTENH, AJIEKTPOMATHUT, AJIEKTPOJBHUraTeidb IMOCTOSHHOIO
TOKa), HCHOJb3ysd 3HaHHMS O CBOMCTBAaX (U3UYECKUX SBICHUA U
HE0OX0IMMbIe (PU3HUECKUE 3aKOHOMEPHOCTH;

- pacro3HaBaTh TMPOCTbIE TEXHUYECKHE YCTPONCTBA M HU3MEpPUTEIbHBIE
npuOOpbl MO CXeMaM UM CXEMaTHYHbIM pHUCYHKaM  (KUJAKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHEIO
CTOpaHHusl, 3JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBI JJIEKTPUUECKHUX
Lenel ¢ MOoCIeA0BaTENbHBIM U MApAJUIEIbHBIM COEIMHEHUEM DJIEMEHTOB,
pasznuuasi ycJIoBHbIE 0003HAUYEHHUS YIEMEHTOB JIEKTPUUECKUX LIETIEH;

* IPUBOJUTD MPUMEPHI (HAXOAUTH HH(OPMAIUIO O MPUMEPAX) MPAKTHUECKOTO
UCIIOJIb30BaHUSl (PU3NYECKUX 3HAHUKW B TOBCEJHEBHOM >KWU3HM IS
oOecrieueHusi 0e30MacHOCTH TMpH  OOpalleHud ¢ nOpudopamMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXpPaHEHUS 3J0pOBbS U COOJIIOICHUS
HOPM 3KOJIOTHYECKOI0 MTOBE/ICHUS B OKPYXKAIOLIEeH cpene;

* OCYHIECTBJISITh TMOUCK HMHPOpMANMK  (PU3UYECKOTO  COACpKaHUS B
NuTepHere, Ha OCHOBE HMEIOIIMXCS 3HAHUU W MYyTEM CpaBHEHUS
JIOTIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBIIEIATH HMH(MOpMalMIO, KOTopas
ABJISIETCS] IPOTUBOPEUYUBOM MIIM MOXKET OBITH HETOCTOBEPHOM;

* UCIIOJIb30BaTh MPH BBIMOJHEHUU YYEOHBIX 3aJlaHUN HAYYHO--TIOMYJISPHYIO
AUTEepaTypy (U3MYECKOTO COJEpKaHUs, CIPAaBOYHBIE MaTepHaIbl,
pecypcsl cetu MHTEepHET, BianeTh npuéMamMu KOHCTIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAITUY W3 OJIHON 3HAKOBOW CHCTEMBI B IPYTYIO;

- co37aBaTh COOCTBEHHBIC IHUCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHMS,
0000mass uHpOPMAIMI0O W3 HECKOJBKHX HCTOYHHUKOB (HHU3NUECKOTO
colepKaHus, B TOM YHCIE TMYOJIMYHO TPEIACTABIATh PE3yIbTaThl
NIPOEKTHOW WMJIM HUCCIEAOBATEIbCKON NESITEIILHOCTH, MIPU ATOM TPaMOTHO
UCIIONIb30BaTh M3Y4YEHHBI TMOHATUWHBIA ammapat Kypca (U3UKH,
COTMPOBOK/IaTh BBHICTYIVICHUE MTPE3CHTAIINEH;

* IPA  BBIMIOJTHEHWW YYEOHBIX TMPOEKTOB M HCCICAOBAHMMA (HU3MUECKUX
MPOIIECCOB PaCHpeneNisiTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBHHU C
MIOCTABIICHHBIMU 3aJ[a4aMH, CJICIUThH 32 BHIMOJTHECHUEM IIaHA TCUCTBUM U
KOPPEKTHPOBAaTh €ro, aJIeKBaTHO OIICHWBATh COOCTBEHHBIN BKJIAaa B
JeSITETHbHOCTh TPYIIIBL, BBICTPANBATh KOMMYHUKATHBHOE
B3aMMO/ICHCTBHE, MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHGIUKTHI.

K xoHy o0yuenust B 9 kiaacce npeIMeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:



* UCTIOJIB30BaTh  MOHSATHUS: CUCTeMa OTcuéra, MaTepualbHasi TOYKa,
TPAEKTOPUs, OTHOCUTEILHOCTh MEXaHUYECKOTO JABMXKEHUS, nedopmalus
(ympyrasi, mjaacTuyeckasi), TpEHUEe, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHHUE,
HEBECOMOCTh U TEPErpy3KH, IEHTP TIKECTH, aOCOMIOTHO TBEPAOE TEO,
HEHTpP TSHKECTH TBEPAOTrO Tea, paBHOBECHE, MEXaHUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(QPa3ByK M YJIbTPa3BYK, JJICKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JeKTPOMarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTaJIbHO30PKOCTh,
CIIEKTPbI UCITYCKAHUS U TOTJIONIEHUs, alb(da-, 6eTa- U raMMa-u3JIy4eHus,
U30TOIIBI, sIACPHAS DHEPTETHKA;

- paznuyaTh SBJIEHUS (PaBHOMEpPHOE M HEPABHOMEPHOE MPSIMOJUHEHHOE
JBIDKCHHE, PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE [IBI)KEHHE, CBOOOHOE
najieHue Tejl, PABHOMEPHOE JBWKEHUE MO OKPY>KHOCTH, B3aUMOJICHCTBUE
TeJ, PEaKTUBHOE JIBI)KCHHE, KOJjeOaTeIbHOE ABMKEHUE (3aTyXarollue U
BBIHY)KJICHHBIC KOJIeOaHUsI), PE30HAHC, BOJIHOBOE JBIKCHHE, OTPAKCHUE
3ByKa, MPSMOJMHEHHOE PACHpOCTPAHCHHUE, OTPAKEHUE U TMPETOMIICHUE
CBETa, MOJHOEC BHYTPEHHEE OTPAXKECHHE CBETA, pasjioKeHHe Oeoro cBera
B CIIEKTp U CJOXXEHHE CHEKTPaJbHBIX I[BETOB, JUCIIEPCUS CBETa,
€CTECTBEHHAs! PaJuOaKTUBHOCTb, BO3HUKHOBEHUE JIMHEHYATOrO CIEKTpa
U3JIy4eHHUs1) IO OMNHUCAHHUI0 HUX XapAaKTEpPHBIX CBOICTB M HAa OCHOBE
OTIBITOB, JIEMOHCTPUPYIOLIUX JaHHOE (PU3UUECKOE SIBICHHUE;

- pacrio3HaBaTh  MPOSIBJICHHE  M3YYCHHBIX  (DU3UYECKUX  SIBICHUUA B
OKpyXaromeM Mupe (B TOM uHciie (PU3NYECKHUE SIBIICHUS B TMPUPOJIE:
IPWIMBBI U OTIIUBBI, IBH>KEHUE T1aHET COJTHEYHON CUCTEMBI, PEAKTUBHOE
IBUKEHHE JKUBBIX OpPraHU3MOB, BOCIPHITHE 3BYKOB JKHUBOTHBIMU,
3eMJIETPSICEHUE, CEHCMHYECKUE BOJIHBI, I[yHAMH, 3XO0, LBETa TeT,
ONTUYECKHE SIBJICHUS B MPHUPOJIEC, OUOIOTHYECKOE ACHCTBUE BUAMMOTIO,
yIbTPaUONIETOBOTO W PEHTTEHOBCKOTO M3JIyYeHUH, €CTECTBEHHBIM
pPaAMOaKTHBHBIN ()OH, KOCMHUUYECKHE JIy4d, PAAHOAKTHBHOE H3Iy4YCHHE
OPUPOJHBIX MHUHEPAJOB, JEHUCTBHE PAJAUOAKTUBHBIX HW3IYYEHHH Ha
OpraHW3M 4YEJIOBEKa), MPU ATOM IMEPEBOJUTh MPAKTUYECKYIO 3a7ady B
yueOHYI0, BBIJCISATh CYIIECTBEHHBbIC CBOMCTBA (NMpH3HAKH) (HU3UUYECKUX
SIBJICHUI;

« OTIMCHIBATh M3YYCHHBIE CBOWCTBA TEN U (PU3WUYECKUEC SIBICHHS, UCIOJB3YS
dus3nueckre BENWYMHBI (CPEqHSIT W MTHOBEHHAs CKOpPOCTh Tella MpHU
HEPaBHOMEPHOM JBH)KEHHH, YCKOPEHHUE, MEpEMEIleHHEe, MyTbh, YIJIOBas
CKOpPOCTh, CWJIa TPEHHMs, CWJIa YHNPYTOCTH, CHJIa TSIKECTH, YCKOPEHHUE
CBOOOJHOrO TAaJEHHUs, BEC Tejla, HUMIIYJIbC Tela, HUMIIYJIbC CHJIBI,



MexaHu4eckass paboTa MW MOUIHOCTb, MOTEHUHUAIbHAs SHEPrus Tena,
MOJHSITOrO HaJ MOBEPXHOCTHIO 3€MJIM, NOTEHLIMANIbHASA SHEPIUs CHKATOU
NPYKUHBI, KUHETUYECKash HHEPrus, IOJIHAsI MEXaHW4YecKas dSHeprus,
NEPUOJ U YacToTa KojieOaHUH, JUIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTelb MPETOMIICHHS CPE/bl), IPU OMUCAHUU
OPaBWIbHO TPAKTOBaTh (PU3MYECKUU CMBICT HUCIHOJb3YyEMbIX BEJIMYUH,
0003HaYeHUsT U €IUHULBI (PU3UUECKUX BEIUYUH, HAXOAUTh (HOPMYJIBI,
CBSI3BIBAIOIINE JTAHHYIO (PU3NYECKYIO BEIMUYUHY C JPYTMMH BEJIMYUHAMH,
CTpOUTH I'paUKu N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

* XapaKTepu30BaTh CBOWCTBA TeJ, (U3MYECKUE SBICHUS U TPOLECCHI,
UCIIOJIb3Ys 3aKOH COXPAaHEHHsS! SHEPTrHH, 3aKOH BCEMHUPHOrO TATOTEHHUS,
OPUHLIMIT CYNEPIO3UIMK CUJI, NPUHIMI OTHOCUTENbHOCTH [anuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHHUs UMITYJIbCa, 3aKOHBI OTPAKEHUS U
IPEJIOMIICHUSI CBETA, 3aKOHBI COXPAaHEHUS 3apsJ0BOI0 U MAaCCOBOIO YHCEN
OpU SIAEPHBIX PEAKIUSAX, MPU TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3aITUCHIBATh €r0 MAaTEMATUYECKOE BHIPAXKECHUE;

« OOBSCHATh (PU3WYECKUE TMPOILIECCHl M CBOMCTBA T, B TOM 4YHUCIE U B
KOHTEKCTE CUTYalil PaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATD
NPUYUHHO--CJIE€ACTBEHHbIE  CBSI3M, CTPOUTh OOBsCHEHHWE U3 2-3
JIOTMUYECKUX I1aroB C ONMOPOM Ha 2—3 M3Y4YEHHBIX CBOMCTBA (PU3NYECKHUX
ABJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

- pemaTh pacyéTHbIe 3a4a4M (ONMUpPAOLIMECS Ha CUCTEMY U3 2—3 ypaBHEHHH),
UCIIONIb3Ys 3aKOHBI U (POPMYIIbI, CBSI3BIBAIOIINE (DU3NYECKUE BEITUYMHDI:
HAa OCHOBE aHAJIM3a YCIOBHS 3aJayd 3alKChIBaTh KPAaTKOE YCIIOBHUE,
BBISIBJISITh HEAOCTAIONINE UM M30BITOYHBIC JAHHBIC, BHIOUPATh 3aKOHBI U
dbopMynbl, HEOOXOAMMBIC IS PEIICHUs, TMPOBOAUTH paCUYETBl U
OIICHWBATh PEATUCTUYHOCTh TOJYYCHHOTO 3HaueHUs (U3HUUECKOU
BEJINYUHBI;

- pacrio3HaBaTh MOPOOJEMBI, KOTOPbIE MOKHO pEUIUTh MPU MOMOIIH
(du3MUECKNX METOJ0B, UCIOJIBb3Yys OMHMCAHHE WCCIENOBAHUSA, BBIICIATH
IIPOBEPSEMOE MPEANOJIOKECHUE, OLEHUBATh MPABUIBHOCTh MOPSAKA
NPOBEJICHUSI  HCCIEAOBAaHMS, JE€JIaTh BBIBOABI, HWHTEPIPETUPOBATH
pe3yabTaThl HAOIIOJIEHUN U OTBITOB;

* IPOBOJMUTH OTBITHI TTO HAOMIOACHHUIO (DU3UIECKUX SBICHUN WIN (DU3UUECKUX
CBOMCTB Tell (M3ydeHHE BTOpOro 3akoHa HplOTOHa, 3aKOHA COXpaHEHHS
SHEPIruM, 3aBUCHUMOCTh MEpuoAa KoJieOaHWM MPY>KUHHOTO MAasiTHUKA OT
MACChI Tpy3a U KECTKOCTH MPYNKUHBI U HE3aBUCUMOCTH OT AMILIUTYIbI



MalbIX  KoyJieOaHWM, TOpSMOJIMHEHHOE  paclpoCTpaHEHUWE  CBETa,
paszioxeHne 0eIoro cBeTa B CHEKTP, U3YUCHHE CBOWCTB M300paKCHUS B
IUIOCKOM 3€pKaje M CBOWCTB M300paKeHUS MpeaMera B coOuparomiei
NWH3E, HAONIO/IEHUE CIUIOIIHBIX W JIMHEWYaTHIX CIEKTPOB W3ITyUEHUSs):
CaMOCTOATETILHO ~ COOMpPAaTh YCTAaHOBKY M3 U30BITOYHOro Habopa
0o0Opy/IOBaHMUS, ONWCHIBATH XOJ ONBITA W  €ro  pe3yabTaThl,
bopMyIHUpPOBATH BHIBOIBI;

* IPOBOJIUTh TP HEOOXOJUMOCTH CEpPHUI0 MPSIMBIX H3MEPEHUH, OIpenesss
CpellHee 3HauyeHuEe U3MepseMor BeNIMYUHBI ((POKYCHOE paccTosHue
coOuparoel JHH3bI), OOOCHOBBIBATH BBIOOP croco0a H3MEPEHHS
(u3MepuTenbHOro nMpudopa);

* IPOBOJIUTh ~ MCCIICJIOBAHWE 3aBHCHUMOCTEH (U3NYECKUX BEIUYHUH C
UCTIOB30BAaHUEM MPSIMBIX W3MEPEHUH (3aBUCHMOCTHh MyTH OT BPEMEHHU
NpU PaBHOYCKOPEHHOM [IBMKCHHWH O€3 HadallbHOW CKOPOCTH, TEepHoja
KOJICOAHWI MaTeMaTHYeCKOr0 MasTHHKA OT JUIMHBI HHUTH, 3aBHCHMOCTH
yIiia OTPaXKCHHsI CBETa OT yIia MAaJCHHS W yIiia MPEeOMIICHUS OT yriia
NaJIeHUs): TUIAHUPOBATh HCCIIEOBAHUE, CAMOCTOSTEIBHO COOHMpaTh
YCTaHOBKY, (UKCHUPOBATh pE3yJbTaThl TOJYYEHHOHW 3aBHUCUMOCTH
du3nuecknx BEeNWYMH B BHJIe TaONHIl M TpadUKOB, J€IaTh BBIBOJBI MO
pe3ysbTaTaM UCCIIeIOBAHUS;

* IPOBOAUTh KOCBEHHBIE HW3MEPEHHUsS] (PU3NYECKUX BEIMYMH (CpeIHss
CKOPOCTh W YCKOpEHHE Tejla TMpU PABHOYCKOPEHHOM JIBHXKECHUH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsI, KECTKOCTh MPYKHHBI, KO3(PUITUEHT
TPEHHsI CKOJIbKEHHUSA, MEXaHH4deckass padoTa M MOIIHOCTb, YacTOTa H
nepuoj; KoJeOaHWil MaTeMaTHYeCKOTO U TMPYXKHHHOTO MAasiTHUKOB,
OonTHYECKass Ccuja CcoOHWparoIieil JIMH3bI, pPaguOaKTUBHBIM  (POH):
IUTAaHUPOBAaTh M3MEPEHUs, COOUpPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY M
BBITIOJIHATD U3MEPEHUs, CIACAYS MPEUI0KEHHON MHCTPYKIMH, BHIYUCIISATH
3HaYeHHE BEJIUYMHBI W aHAIU3HPOBATh IOIYYECHHBIE pE3YyIbTaThl C
y4E€TOM 3aJJaHHOW MOTPEIIHOCTH U3MEPEHNU;

- cOOMIOaTh TIpaBUjia TEXHUKHU O€30MacHOCTU MpHU paboTe ¢ 1abopaTopHBIM
o0opyT0BaHUEM;

* pa3nmuyaTh OCHOBHBIE TMPU3HAKM M3YUYEHHBIX (PU3UUYECKHX MOJEINEH:
MaTepuanbHas TOYKa, aOCONIOTHO TBEPAOE TEIO, TOYCHHBI HCTOUHUK
cBeTa, Jyd, TOHKAas JIMH3A, IJIAHETapHAas MOJENIb aToMa, HYKJIOHHas
MO/JIeIb aTOMHOTO SIIpa;



* XapaKTepu30BaTh MPUHIUMBI  JEHCTBUS  W3YYCHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA WX OMUCAHHUS (B TOM YHCIE:
CHHUIOMETP, AATYUKU TIOJOXKEHUS, PACCTOSHHUA U YCKOPEHHs, paKeTa,
9XOJIOT, OYKHM, MEpPUCKON, (oToanmapar, ONTHYECKUE CBETOBObI,
CIEKTPOCKOI, JO3UMETP, Kamepa BuibcoHa), ucnonb3ys 3HAHHUA O
CBOMCTBax (U3MUECKUX SBICHUHM U HeoOXoaumble (unyeckue
3aKOHOMEPHOCTH;

* IICTIONIH30BAaTh CXEMbl M CXEMAaTUYHBIC PUCYHKH H3YUYEHHBIX TEXHHYECKHX
YCTPOMCTB, U3MEPUTENbHBIX MPUOOPOB U TEXHOJOTMYECKHX MPOILIECCOB
Opy pelieHnH Y4eOHO--TIPAaKTUYECKUX 3a7ad, ONTHUYECKHUE CXEMBI st
IOCTPOEHUs N300pakKeHUH B INIOCKOM 3€pKajie U coOuparolei JI1H3E;

* IPUBOIUTD MTPUMEPHI (HAXOAUTHh HH(POPMAIIHIO O TpUMEpaXx) MPaKTHIECKOTO
UCTIONB30BaHMs (U3MUECKUX 3HAHWH B TIOBCETHEBHOW JKHU3HHM IS
oOecrieueHusi 0e30MacHOCTH TMpH  OOpalleHud ¢ nOpudopamMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXpPaHEHUS 30pOBbS U COOJIIOICHUS
HOPM 3KOJIOTHYECKOI0 MTOBE/ICHUS B OKPYXKAIOLIEeH cpene;

* OCYHIECTBJISITh ~TMOUCK HMHPOpMaMK  (PU3NYECKOrO0  COAECpKaHUs B
HHuTepHeTe, caMoCTOSITENbHO (OPMYIUPYS MOUCKOBBIN 3alpoC, HAXOIUTD
IyTH ONPEJENIECHUs JOCTOBEPHOCTHU MOIYYEeHHON MH(OPMALUK Ha OCHOBE
UMEIOIIMNXCS 3HAHUH U TOTIOJIHUTEIbHBIX HICTOYHUKOB;

* UCIIOJIb30BaTh MPH BBIMOJHEHUU YYEOHBIX 3aJlaHUN HAYYHO--TIOMYJISPHYIO
AUTEepaTypy (U3MYECKOTO COJEpKaHHs, CIPABOYHBIE MaTepUalbl,
pecypcebl cetu MHTepHET, BAaAeTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHPOPMAITUY W3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

- CO371aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIICHUS Ha OCHOBE
UHGOPMAIIMK U3 HECKOJIBKUX HCTOYHHKOB (DHU3MUECKOTO COACp>KaHUs,
yOIMYHO MPECTABIATh pe3yJIbTaThI MPOEKTHOU WIn
UCCIIEIOBATENBCKON JESATENBHOCTH, IIPU 3TOM T'PAaMOTHO HCIOJIB30BaTh
U3YYCHHBI TOHATUWHBIN amnmapar H3y4aemMoro pasjaena (usuku u
COTIPOBOXKJIaTh BBICTYIUICHUE TMpe3eHTaluel ¢ y4ETOM OCOOCHHOCTEH
ayIUTOPUU CBEPCTHUKOB.



+ TEMATHYECKOE IINTAHUPOBAHUE

« 7 KIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne HanMeHoBaHHe Pa3/ie/ioB U TeM (ungposbie)
n/n MPOrpamMmmbl Beero Konrpoasubie | IlpakTuuyeckue o0pa3soBaTeJbHbBIE
padoThI padoTsbI pecypceel
Paznes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bu6moreka [IOK
11 ©usHKa - HayKa O IPHpOJe ? 0 0 https://m.edsoo.ru/7f416194
bu6moreka [IOK
1.2 DH3HECKHE BEMTIHHBI ’ 0 7 https://m.edso0.ru/7f416194
. bubmuorexa [JOK
1.3 EcrecTBeHHOHAaYYHBIN METO/] TIO3HAHUS 2 0 1 https://m.eds00.ru/7f416194
Hroro mo pazgeny 6
Pa3znen 2. IlepBoHayaibHble CBEJJEHUS 0 CTPOEHUH BellleCTBA
bubnuoreka [JOK
2.1 CTpoeHue BelecTa 1 0 1 https://m.edsoo.ru/7f416194
JIBrmykeHre u B3aUMOACHCTBUE YaCTHUII bu6mmoreka [JOK
2.2 BEIllECTBA 2 0 1 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 ArperaTHble COCTOSIHMSI BEILIECTBA 2 0 0 hitps://m.eds00.ru/7416194
Utoro mno pazneny 5
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Paznen 3. /IBu:keHue U B3auMo/ieiicTBue TeJ

bubmmoreka [{OK
3.1 Mexann4eckoe ABikKeHHe 3 https://m.eds00.ru/7f416194
5 bubmmoreka [{OK
3. MHepuus, Macea, MI0THOCTD 4 https://m.edso0.ru/7f416194
bubmmoreka [{OK
3.3 Cuna. Bupt cun 14 https://m.eds00.ru/7f416194
Hroro mo pazgeny 21
Pasznea 4. /laBienune TBEPABIX TeJl, *KUAKOCTE U ra3oB
HaBnenune. Ilepenaua naBieHUsT TBEPABIMHU bu6mmoreka [IOK
4.1 TeIaMU, JKUJIKOCTSIMH U ra3aMu 3 https://m.edsoo0.ru/7f416194
bu6moreka [IOK
4.2 HaBIeHHe XKHIKOCTH 5 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.3 AtMOcepHOe 1aBeHne 6 https://m.edso0.ru/7f416194
JlelicTBrE XMAKOCTU M Traza Ha MNOTPYKEHHOE bubnuoreka [JOK
4.4 B HHUX T€JIO ! https://m.edsoo.ru/7f416194
Utoro no pazneny 21
Pazgea S. Pabora m MOIIHOCTB. JHeprus
bu6mmoreka [JOK
51 Pabora 1 MOIIIHOCTH 3

https://m.edsoo.ru/7f416194
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bubmuoreka [JOK
5.2 TIpocThic MexaHM3MbI 5 0 1 https://m.edso0.ru/7f416194
bub6mmoreka [{OK
5.3 Mexanmaeckas sneprus 4 1 https://m.edso0.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14
+ 8 KIIACC
KoauvecTBo yacoB DJIeKTPOHHBbIE
N 1/ HaumenoBanue pas3jaeoB H TeM (un¢posnie)
gt NMPOrpaMMblI Beero Konrtpoanueie | IlpakTuueckne | 00pa3oBaTebHbIE
padoThbI padoThI pecypchl
Paznea 1. TenioBbie IBJICHUSA
. bubnuoreka [JOK
1.1 CtpoeHue u CBOICTBA BeleCTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 Temosere mponecch! 21 1 5 https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Pa3pes 2. DuiekTpryecKkne ¥ MATHUTHBIC SIBJICHUSA
DNEeKTpUYECKUE 3apsiibl. 3apsKEHHBIE TeNa U bubnunoreka [JOK
2.1 HUX B3aUMOJCHCTBUEC / 1 https://m.edsoo.ru/7f4181ce
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bubmuoreka [JOK

2.2 [1oCTOSAHHBIN 2NEKTPUUYECKUI TOK 20 7 https://m.eds00.ru/7f4181ce
bubmmoreka [{OK
2.3 MarHuTHEIE ABICHHA 6 1.5 https://m.edsoo.ru/7f4181ce
bub6mmorexa [{OK
24 ONEKTPOMArHUTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Wroro mo pazueny 37
PesepBHOE BpeMms 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 14.5



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

+ 9 KIIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
Nen/ HanMeHoBaHHe Pa3/IesioB H TeM (undposkre)
2 MpPOrpaMmabl Beero Kontpoabnsbie | IlpakTuueckue o0pa3oBaTeJibHbIE
padoThI padoTsbI pecypceel
Paznen 1. Mexanuveckue siBJJeHUs
MexaHn4ecKOe IBMKEHHUE U CIIOCOOBI €T0 bu6moreka [IOK
11 OIHMCaHMS 10 1 https://m.edsoo.ru/7f41a4a6
. bu6moreka [IOK
1.2 BsanmozeiicTaue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3aKOHBI COXpAHEHH 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexann4decKue K0JIe0aHUA U BOJIHEI
bubmuoreka [JOK
2.1 MexaHueckue KoeGanus / 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2.2 MexaHn4yecKkue BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
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Paznen 3. 3J'ICKTp0MaFHI/ITHOC moJi€e " 3JICKTPOMArHUTHBIC BOJIHBI

DNEeKTPOMarHuTHOE oJie u bubnuorexa [JOK
31 3JIEKTPOMArHUTHBIE BOJIHBI 6 https://m.edsoo.ru/7f41a4a6
Wroro mo pazueny 6
Pasjnen 4. CBeToBbIe SIBJIEHUSA
bu6moreka [IOK
4.1 3aKoHBI PACIIPOCTPAHEHUSI CBETA 6 hitps://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
4.2 JIuH3BI ¥ oNTUYECKUE TPUOOPHI 6 hitps://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
4.3 Paznosxenue 6enoro cBeTa B CEKTP 3 hitps://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pa3nen 5. KBanToBble iBJIeHUSA
bu6mmoreka [JOK
51 Hcnyckanue 1 MorioieHue cBeTa aroMoOM 4 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.2 Crpoerue atoMHOro s1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.3 slnepHeIe peakumi / https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
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Pa3nea 6. IloBTopuTebHO-0000 a0 1M MOYJIb

[ToBTOpEeHue 1 060011IEHNE CONEpHKAHUS bubnuorexa [JOK
6.1 Kypca uzuku 3a 7-9 xace 9 2 https://m.edsoo.ru/7f41a4a6
Wroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27

YYEBHO-METOANYECKOE OBECIHHEYEHUE OBPA30OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

7 KJIACC

®dusuka, 7 kinacce/Ileppimkua A.B., OO0 «/IPODAy»; AO «13natensctBo [IpocBemenuey; 8
KJIACC

®dusmka 8 knace/Ileppimkua A.B., OO0 «/IPODA»; AO «13aatensctBo [IpocBemenne» 9 KIIACC
®dusnka 9 xnace/ [lepeimkua A.B., 'yrauk E.M., OO0 «/I[PO®A»; AO «M3naTtenbcTBoO
[Ipocsemenue».

METOINYECKHUE MATEPHUAJIBI UIAA YUUTEJIA

1. Pabouas mporpamma. ®usmka. 7 — 9xmaccel: ydeOHO-MeToaudeckoro mocobus /coct.TuxonoBaE.H. — 2-e
u3g.,crepeorun. —M.: JIpoda,2013. — 398,(2)

2. [Teppimikua A.B. @u3uka. 7 kimace. YueOHHK 111 00meo0pa3oBaTelIbHBIX yapexaeHuii . M.:J{poda.

2011
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3. Jlykamuk B.M. CoopHUK BOonpocoB U 3a1ay no ¢pusuke. /-9 k. — M.: [Ipocsemenue, 2010. —192c.

4. «kKonTtponpHo-u3Meputenbubie Marepuaibl. ®duszumka. 7 knacc/Coct. H.W. 3opun. — 2-e wusn.,nepepald. —
M.:BAKO, 2013. 5. Ilepsimukun A.B. ®usuka. 8 kiacc. YueOHUK Uil 00UIe00pa30BaTeNIbHbIX YUPEXKICHUN .
M.:Ipoda.

2011

6. . KonTponbHble U caMOCTOATENbHbIE paboThl O Pu3uke. 9 knacc: kK yueOHuky A.B. Ileppiikuna,

E.M. I'ythuk «®wusuka 9 xknace» / O.U. I'pomuiea. — M.: U3narensctBO «OK3aMeny, 2014. 7.

Tectol o gusuke. 9 knacc: k yueOuuky A.B. Ilepoimikuna, E.M. I'ytauk «®usuka 9 kiace» / O.U.

I'pomueBa. — M.: I3gaTenbecTBO «OK3ameny, 2010.

8.A.B. Ilepoimkuna, E.M. I'yrank «®usuka 9 knacey / O.U. I'pomuesa. — M.: M3gaTenbctBo «Jk3amen», 2021
5. . ®usuka. 9 kmacc. Temarnueckne TecToBblE 3agaHusa i1 noaroroBku Kk I'MA. / aBr.- cocrt.: M.B.
boitnenko, O.H. Mupouikuna. — Spocnasinb: OO0 «Akagemus pa3Butusi», 2014.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbhI CETU UHTEPHET

1. bubnunoreka — Bc€ mo npeamery «Pusmkay. — Pexxum moctyna: http://www.proshkolu.ru
2. BugeoomnbITel Ha ypokax. — Pexxum gocryma: http://fizika-class.narod.ru
3. Enunas komeknus mudpoBeIX 00pazoBaTeIbHBIX pecypcoB. http://schoolcollection.edu.ru/catalog/

4. aTepecHbIe MaTeprallbl K ypokaM (DU3MKH O TeMaM; TECThI [0 TeMaM; HarJIsTHbIE TTOCOOHsI K ypokaM. — Pexum
nocryma: http://class-fizika.narod.ru

5. [ludpoBeie oOpa3oBaTeabHBIC pecypchl. — Pesxkum moctyna: http://www.openclass.ru

6. DnekTpoHHBIC yueOHUKY 110 (usuke. — Pexxnm moctyma: http://www.fizika.ru

7.®DenepanbHbIi IEHTP HHPOPMAIIMOHHO 00pa3oBaTeIbHBIX pecypcos._http://www.fcior.edu.ru/
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