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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qusnke Ha ypOBHE OCHOBHOIO OOIIEro oO0pa3oBaHUs
COCTaBJICHa HAa OCHOBE MOJOXEHUU M TpeOOBaHUU K pe3ysbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTelIbHOM MNPOTPaMMBbI, MPEACTABICHHBIX B
OI'OC 00O, a takxe ¢ yud€ToM (penepaibHOi paboueld mporpaMMbl BOCHIUTAHUS U
Konuenuuu npenonasanust yueoHoro npeamera «Dusukay.

Copepxanue mnporpamMMmbl 10 (U3MKE HampaBieHO Ha (OpPMHpPOBaHUE
€CTEeCTBEHHO-HayYHOW T'PaMOTHOCTH OOYYalOLIUMXCS W OPraHu3aliio H3y4yeHUs
$u3MKU Ha JAesITeNIbHOCTHOM ocHOBe. B mporpamMme mno (u3MKe YUUTHIBAIOTCS
BO3MOXXHOCTH Yy4yeOHOro mpeamera B peanuzauuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAIlPEIMETHBIM pe3yJIbTaTaM 00y4YEeHUs, a TaKXKe
MEXIPEIMETHbIE CBSI3M €CTECTBEHHO-HAYUHBIX y4E€OHBIX MPEJIMETOB Ha YpPOBHE
OCHOBHOT'O 00111eT0 00pa3oBaHusl.

[Iporpamma no ¢usuke ycTaHaBIMBaeT paclpeereHrue yueOHOro Marepuana
no rojam oOyueHus (1o Kjiaccam), MpejiaraeT IPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3pACTHBIX OCOOCHHOCTEN 00y4arOIUXCs.

[Iporpamma mo ¢uszuke paspaboTaHa C IIEJbI0 OKa3aHHUS METOIUYECKOMN
MIOMOIIY YYUTENIO B CO3IaHUM paboueil MporpaMMsbl Mo y4eOHOMY TIPEIMETY.

®uzrka SABISETCS CHUCTEMOOOPA3yIOIIUM  JJiIi  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOIBbKY (PU3NYECKHE 3aKOHBI JieKaT B OCHOBE IMPOIIECCOB
U SIBJICHUM, M3ydyaeMbIX XUMHUEH, Ouosioruend, actpoHoMued U (U3NYECKOU
reorpadguei, BHOCUT BKJIAJ B €CTECTBEHHO-HAy4YHYIO KapTUHY MHUDA,
nperocTaBiIsieT Haubosee sCHbIe 00pa3ibl MNPUMEHEHHUS HAYYHOTO METOo/a
MO3HAHUS, TO €CTh CIIOCO0a MOYYeHHS JOCTOBEPHBIX 3HAHUM O MUPE.

OnHa w3 TIaBHBIX 3a7a4d (pU3MUECKOro oOpa3oBaHHS B CTPYKType OOIIETO
o0pa3oBaHus COCTOUT B (POPMUPOBAHUU ECTECTBEHHO-HAYYHOW TPaMOTHOCTH U
MHTEpeca K HayKe Y 00yJaronuxcs.

N3yuenne ¢Qusukum Ha 06a30BOM ypOBHE TMpEANoOiaraeT OBJAJICHUE
CIIEIYIOUIMMU KOMIIETEHTHOCTSIMH, XAPAaKTEPU3YIOIIMMH €CTECTBEHHO-HAYUHYIO
IPaMOTHOCTB:

e Hay4HO OOBSCHATH SBIICHUS,

e OLICHMBATH U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCJIEI0BAHNUS;

e HHTEPINPETUPOBATH  JIAaHHBIE U HCHOOJb30BaTh  HAy4HBIC
JI0Ka3aTeIbCTBA [ TIOJyYEHHUS BBIBOJIOB.

Henn wusyuyenus QuU3NKK Ha ypOBHE OCHOBHOTO OOIIEro o0Opa3oBaHMS
onpenenensl B KoHuenmuu mnpenonaBaHus ydeOHoro mnpeamera «Pusuka B
oOpa3zoBaTeibHbIX oOpraHuzanusx Poccuiickoit ®Denepanuu, peaau3yomKnX
OCHOBHBIE 00111€00pa30BaTEIbHbIE TPOTPAMMBI, YTBEPKIAEHHON pelIeHUEM



Konnerun Munucrepcrsa npocsenienus Poccuiickoit ®deneparuu (mpoTokoa ot 3
nexadbps 2019 r. Ne T1IK-4BH).
Iesu n3yyeHus pusuku:

MpUOOPETeHHE WHTEpeca W CTPEMJICHUS OOYyJYalOIUXCSd K HAYYHOMY
U3YYCHHUIO TPUPOJIBI, PA3BUTHE WX HMHTCIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TIO3HAHUS B (hOPMHUPOBAHUE
UCCIIEIOBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIITUM SIBJICHUSIM;
dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHUS KaK pe3yjabTaTa H3y4YCHUs
OCHOB CTPOCHHUS MaTepuu U (HyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKH;
(dbopMHUpOBaHUE TPEACTABICHUA O POIU (U3UKU JUISI Pa3BUTHSA JIPYTHX
€CTECTBECHHBIX HAayK, TEXHUKU U TEXHOJIOTH;

pa3BUTHE  MPEJCTaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
npo(eCCHOHATBHOM JCSATCIIBHOCTH, CBA3aHHOW C (DM3MKOM, TOJATOTOBKA K
JaJbHEHIIEMY OOYUYCHHIO B 3TOM HAIIPABJICHUH.

I[OCTI/I)KGHI/IG 9THUX IIGJ'IGfI mporpaMmeal 110 (1)I/ISI/IKC Ha YPOBHC OCHOBHOTI'O
O6IIICFO O6pa?>OBaHI/IH obecreunBacTCs pPCIICHUEM CIICAYIOMHNX 3adaY.

NpHOOPETCHHE 3HAHMK O JUCKPETHOM CTPOCHHMHM  BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPUYECKUX, MAarHUTHBIX W KBaHTOBBIX
SIBTICHUSIX;

NprOoOpETCHHE YMEHUW ONMUCHIBATh U OOBSICHATH (PU3MUECKHE SBICHUS C
UCTIOJIh30BaHUEM ITOJTYICHHBIX 3HAHUI;

OCBOGHHE METOJIOB PEIICHUS TMPOCTEHIIUX pacdETHBIX 3a7Jad  C
UCTIOJIh30BaHUEM duznIecKux MoJIeTieH, TBOPYCCKUX u
NPaKTUKO-OPUEHTUPOBAHHBIX 3a71a4;

pa3BUTHE YMEHUH HAOIIOAAaTh MPHUPOIHBIC SIBJICHUS U BBITIOIHATEH OTIBITHI,
nabopaTtopHble pabOTBl W  DKCIEPUMEHTAJIbHBIC HCCIICIOBAHUS C
UCTIOJIh30BaHUEM U3MEPHUTEIBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB PabOTHI ¢ WHpOpManuel (PU3NIECKOTO COAEpKAHUS,
BKJIOYast MHPOPMAIIUIO O COBPEMEHHBIX JOCTIKEHUAX (QU3UKHU, aHATU3 U
KPUTHYECKOE OlICHUBaHUE MHPOPMAIIHH;

3HAKOMCTBO cO chepaMu NMpodheCCHOHABHON JAeATeIbHOCTH, CBI3aHHBIMU
¢ (Gu3MKON, W COBPEMEHHBIMH TEXHOJOTHSIMUA, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSAX (PU3UIECKON HAYKH.

Ha wmsyuenue ¢usuku (60a30BbIi ypOBEHBb) Ha YPOBHE OCHOBHOT'O OOIIETO

oOpa3oBanus orBoauTcs 238 dacoB: B 7 kinacce — 68 gacoB (2 yaca B HEZIEN0), B 8
kiacce — 68 gacoB (2 waca B Hemenmo), B 9 kimacce — 102 gaca (3 waca B Hezelo).

[Ipennaraemsiii B mporpaMmme o (Qu3Mke nepeyeHb JabopaTOpHBIX padoT U
OMBITOB HOCUT PEKOMEH/IATEIbHbBIN XapakTep, YUUTENb JIeJIaeT BRIOOP MPOBEACHUS



7a00paTOpHBIX PAbOT M OMNBITOB C YYETOM HWHIAUMBUIYAJIBHBIX OCOOEHHOCTEH
oOy4aromuxcs, CIHUcKa 3KCIEPUMEHTANbHBIX 3aJaHUM, IMpeajaraéMblX B paMKax
OCHOBHOTI'O FOCYJapCTBEHHOT'O 3K3aMeHa Mo (hU3HUKE.



COAEPXAHUE OBYUYEHUA
7 KJIIACC

Pa3zjnen 1. ®u3uka u eé posib B NO3HAHUM OKPYKAIOIIET0 MUPA.

®usuka — Hayka o Ipupoze. SBneHus npupoibl. PU3HMYECKUE SABICHUSA:
MEXaHNYECKHUE, TEIIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®uznyeckue BenuuuHbl. M3MmepeHue @uiznueckux BeluyuH. Duznyeckue
npubopsl. [lorpemuocts u3mepennit. MexayHapoaHas cuctemMa eIuHHIIL.

Kak ¢usuka u papyrve ecTecTBEHHble HAyKd H3y4alOT MPUPONY.
EcTecTBeHHO-HAY4YHBI METOJI TO3HAHMS: HAOIIOAEHHE, MOCTAaHOBKA HAyYHOTO
BOMPOCA, BBIJBUKEHUE TUIIOTE3, SIKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
HaboaemMoro gBieHus. Onucanue GU3NYecKuX sIBIEHUHN C TOMOUIBI0 MOJIEIIEH.

Jemoncmpayuu.

1. MexaHHWuYecKue, TEIUIOBbIE, JJEKTPUYECKUE, MArHUTHBIE, CBETOBBIE

SIBJICHUSL.
2. ®usnueckre TpuOOPHI U MpOIeAypa NPSIMBIX U3MEPEHHUI aHAJIIOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie padbomwt u onvimot.
1. OmpeneneHue EHbI JEJIeHUS KaIbl K3MEPUTEIHHOTO MPUoopa.
2. M3MepeHue pacCTosIHUM.
3. U3mepenne 00bEMa KUIKOCTH U TBEPOTO Tea.
4. OrmpeneneHue pa3MepoB MAJIbIX TEJL.
5. M3mepeHne Ttemmeparypbl IPU MOMOIIM KUJIKOCTHOIO TEPMOMETpa H
JaTYrKa TEMIEPaTypPHI.

6. lIpoBenenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3BI: NAIBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAJIBLHO, T€M OOJIbIe, YeM OOJIbIIe BBHICOTA
IycKa.

Pa3nen 2. [lepBoHayanbHbIe CBeeHUs 0 CTPOEHUH BellleCTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJIbl, HX pasMmepsl. OnbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BELIECTBA.

JIBmkenue dactul BemecTBa. CBA3b CKOPOCTH JABM)KEHHUS YAaCTHI[ C
TeMIiepatypoil. bpoyHoBckoe nBwkenue, auddysus. B3anmmonelcTBue YacTuil
BEILIECTBA: IPUTSKEHNE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHUE Ia30B, KMIKOCTEM W TBEPIBIX
(kpucTaIMUecKux) Tesl. B3anMOCBA3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHpIX COCTOSTHUSIX M MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Jemoncmpayuu.

1. HaOnronenune OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGmongenue  siBiIeHUM,  OOBACHAIONIUXCS  MOPUTSDKCHUEM WU
OTTAJIKMBAHUEM YACTHI] BEIIECTBA.

Jlabopamopnuie padomut u onvimot.

1. OueHka JuaMeTpa aTroMa METOAOM psAnoB (C  HMCHOJIb30BAaHHEM

dotorpaduii).
2. OnbITHI 10 HAOJIIOAEHUIO TETJIOBOTO PACIIUPEHHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO NCUCTBUS CHII MOJIEKYJISIPHOTO IPUTSIKEHUS.
Pa3znen 3. /IBu:keHue U B3auMojieiicTBue TeJl.
MexaHnnyeckoe [BUKEHHE. PaBHOMEpHOE M HEPABHOMEPHOE JIBUKEHHUE.
Cxopoctb. CpenHsis CKOpOCTh IMPU HEPABHOMEPHOM ABMKEHUHU. PacuéTr mytu u
BPEMEHHU JIBUKCHUSL.
SBnenne wHepuUU. 3aKOH HMHEpUUHM. B3anmoaeicTBUE TeNn Kak NpUYMHA
U3MEHEHUS CKOPOCTHM [JIBHKEHMS Tesl. Macca Kak Mepa HMHEpPTHOCTH Tela.
[InoTtHOCTh BemiecTBa. CBS3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIE
o0béMa BelecTna.
Cuna Kak XapakTepuCTHKa B3auMojiecTBusl Tel. Cuia ynpyrocTd U 3aKOH
I'yka. 3MepeHue cuiibl ¢ OMONIBIO IUHAMOMETpA. SIBJICHUE TATOTCHUS U CUJIa
TsokecTd. Cuiia TSKECTH Ha Apyrux IuiaHerax. Bec tena. HeBecomocTs. Croxenue
CWJI, HAPABJICHHBIX MO OAHOM mpsimMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHUs U TpeHHE MOKOos. TpeHne B IpUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MeXaHUYECKOTO JBUKEHUS Tela.
2. M3MepeHne CKOpOCTH MPSIMOJIMHEUHOTO JIBU>KEHHS.
3. HabGmronenwue siBieHUS HHEPIIUU.
4. HaOnroneHre W3MEHEHHS CKOPOCTH TPH B3aUMOJICHCTBUH TEI.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBHIO TEN.
6. CJ0KEeHHE CUII, HalPaBJICHHBIX 11O OJJTHON IPSIMOIA.
Jlabopamopnuie pabomwt u onvimeot.
1. OmpeneneHue CKOPOCTH PABHOMEPHOTO ABUKEHHUS (IIapyKa B KUIKOCTH,
MOJIEITH AJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jaiiee).

2. OmpeneneHre cpeHEW CKOPOCTH CKOJIbBKEHHS OpycKa WM IIapuKa Mo
HaKJIOHHOM IJIOCKOCTH.
OnpeneneHue MIOTHOCTH TBEPIOTO Tea.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTsxkeHus (JIepopMariimn)
IPY>KUHBI OT MPHUIIOKEHHON CHUJIBI.

5. OnbIThl, I€MOHCTPUPYIOIIUE 3aBUCUMOCTh CHUJIbI TPEHHUS CKOJBXKEHUS OT
Beca Tella U XapakTepa CONMPHUKACAIOIIUXCS TOBEPXHOCTEH.

Paznen 4. JlaBiieHue TBEPABIX TeJl, KMIKOCTEH U ra3oB.



Hanenune. CriocoObl yMEHBIIEHHS U YBEIWYECHUS JaBiieHus. JlaBieHue rasa.
3aBUCUMOCTb JaBJi€HUs raza oT oObéMma, Temmeparypbl. [lepemada naBneHus
TBEPABIMU TEJIAMU, XUAKOCTIMHU U Ta3amu. 3akoH [lackansa. [TneBmMaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUAKOCTH OT INIyOMHBL. ['HMIpocTtaThyeckuii
napanokc. Coobuiatonuecs cocyabl. ['uapapinueckue MEXaHU3MBbl.

Atmocdepa 3emnn u atMocepHoe naBieHue. [IpuuuHBI CylecTBOBaHUS
Bo3aymiHON oOonouku 3emiu. OnbiT Toppuuennu. M3mepenue atmocdhepHOTo
naBieHus. 3aBUCUMOCTb aTMOC(EPHOTO aBJIEHUs OT BBICOTHI HaJl YPOBHEM MODPSI.
[Tpubops! 17151 U3MepeHns aTMOC(EpPHOTo AABJICHHUS.

JlelicTBHE )KMIKOCTH W Ta3a HA MOTPYKEHHOE B HUX TeNO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxomnaBanue.

Jemoncmpayuu.

o U A W N e

~

3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYyPBI.

Ilepenaya naBiaeHUst )KUAKOCTBHIO U Ia30M.

CooOmatoiuecs cocy/bl.

I'mppasnnueckuii npecc.

[IposiBnenue nelicTBusi aTMOC(EPHOTO JTaBICHUS.

3aBUCUMOCTD BBITAIKUBAIOIICH CUJIBI OT 00bEMA MOTPYKEHHON YacTH
T€JIa U INIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOLLIEN CUJIBI BECY BBITECHEHHOU KUIKOCTH.
VYcoBue mIaBaHus TeJl: IJIaBAHUE WIM IOTPYKEHUE T B 3aBUCHUMOCTHU
OT COOTHOILIEHUS IUIOTHOCTEH TeJa U )KUIKOCTH.

Jlabopamopnuie padbomut u onvimot.

1.

HccenenoBanne 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa MOTpyKEHHON B
JKHUJIKOCTh YacTH Telia.

OnpenesnieHue  BBITAJIKMBAIOUICH  CHJIbI, JCWUCTBYIOIIEM Ha  Telo,
MOTPYKEHHOE B KUIAKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHJIbL, IEHCTBYIOIIEH HA TEJIO
B )KUJKOCTH, OT MacChl TeJa.

OnbIThl, JAEMOHCTPUPYIONIME 3aBUCHMOCTh BBITAJIKMBAIOIIECH CHJIBI,
NEUCTBYIOIIEN Ha Telo B JXUAKOCTU, OT O00BbEMA MOTPYKEHHOH B
’KMJIKOCTh YaCTH T€Jia M OT MJIOTHOCTHU KUIKOCTH.

KoncrpynpoBanue apeomerpa WM  KOHCTPYMPOBAHUE JIOAKH H
OIpeAeIIeHUE €€ TPy30M0AbEMHOCTH.

Pa3zpnen 5. Pabora 1 MOIIHOCTH. JHEPrUsl.
Mexanndeckasi pabota. MOITHOCTS.
[IpocThie MexaHU3MBI: pblYar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecus pblyara. [I[puMeHeHue npaBuia paBHOBECHS pblyara K OJIOKY.



«3onoroe mpaBwio» MexaHuku. KIIJI mnpocteix wmexanusmoB.  IIpoctsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHernueckas W TOTEHIMAJIbHAs JHEPTHS.
IIpeBpamienne 0OTHOTO BU/IA MEXaHUYECKOW DHEPTUM B IPYrOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXaHUKE.

Jemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXaHU3MOB.

Jlabopamopnuie padomut u onvimot.

1. Ompenenenue pabOThl CUIIBI TPEHUS MPU PAaBHOMEPHOM JABMKEHUU Tela

110 TOPU3OHTAIILHON NTOBEPXHOCTH.

2. Hccnenosanue ycioBUM paBHOBECHs pblyara.

3. N3mepenune KIIJ] HaKIOHHOM MJIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAaHEHUsI MEXaHUYECKOU SHEPTUMU.

8 KUIIACC

Pa3nen 6. TensioBble siBeHUs.

OCHOBHBIE TIOJOXKEHUS MOJIEKYJIIPHO--KHHETUYECKOM TEOpUM CTPOCHUS
BelllecTBa. Macca W pa3mepbl aTOMOB W MOJIEKyJd. OTBIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KMHETUUECKOM TEOPHUH.

Mogenun TBEPAOro, JKUAKOTO U Ta3000pa3HOTO COCTOSIHUM BEIECTRBA.
Kpucrannuueckue u amopdusie tena. OObICHEHHE CBOWCTB ra3oB, KUIKOCTEH U
TBEPBIX TEJI HAa OCHOBE IOJOXXEHUU MOJEKYJIIPHO--KHHETUYECKON TEOpUH.
CmaunBaHue U KanWUISIPHBIE siBICHUA. TemIoBOe pacIupEeHHE U CKATHE.

Temnepatypa. CBsizb TeMmIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABMKCHUS
gactull. BHyTpeHnsss sHeprus. CnocoObl HM3MEHEHHS BHYTPEHHEH DSHEPIUH:
TeIIonepeaya u COBEPIIICHUE paboTHI. Buas TETUIONEePEIayuH:
TEIUIONPOBOIHOCTh, KOHBEKIIUSI, U3JTyYCHHUE.

KomndectBo TemioTel. YaenbpHas TEIUIOEMKOCTH BELIECTBA. 1eIrIoOOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHUE TeIoBoro Oananca. [lnaBnenne wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BELIECCTB. YJI€JIbHAs TEIUIOTA IUJIABJICHUS.
[TapoobpazoBanne u konaeHcamnus. Mcnapenwe. Kumenue. VYiaenbHas TemnoTa
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEPATypbl KHIEHUS OT aTMOC(HEpHOTro
JABJICHUSL.

BnaxHocTh Bo3myxa.

DHeprus TOIUIMBA. Y IeJbHas TEIJIOTa CrOPaHMUSL.

[TpuaMner padotel TeroBbix npurateneit KIIJ[ TermoBoro aurarens.
TernoBbele IBUTAaTENIM U 3alIATA OKPYKAIOIIENH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUH B TEIJIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOnronenune OpOyHOBCKOTO IBUKEHUS.
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10.
11.
12.
13.

Ha6monenue nuddyzuu.

HaGmonenue siBneHuii cMauuBaHus U KaWJUISIPHBIX SBICHUMN.
HaGmroneHnue TemioBoro pacivpeHust Tell.

N3meneHnne naBieHus rasa mpu U3MEHEHUU O0BbEMA U HArPEBaHUM WU
OXJIaXKJICHHU.

[IpaBuna usmMepeHus: TeMIepaTypsbl.

Bunel Teruionepenaum.

OxJaxeHue Npy COBEPIIEHUU PAOOTHI.

HarpeBanue npu coBepiiieHun padOThl BHEIITHUMU CUJIAMH.
CpaBHeHME TEMITIOEMKOCTEN pa3IUYHbIX BEILIECTB.
Habaronenne KureHus.

HaGmtonenne moctossHCTBA TeMIIEpaTyphl MPH TIJIaBICHUU.
Mojenu TenJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padbomut u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITHI 10 0OHAPYKEHUTO AEHCTBHS CHUJT MOJICKYJIIPHOTO MPUTSKCHUS.
OnbITHI 110 BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITel 110 HAOJIONCHUIO TEIUIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

Omnpenernenue qaBieHUs BO3yXa B 0aJJIOHE IIMPHUIIA.

OnbITHI, 1€MOHCTPUPYIOIINE 3aBUCUMOCTD JABJICHUSA BO3JyXa OT €T0
00bEMa U HArpeBaHUS WM OXJIAKICHHS.

[TpoBepka rumore3sl TMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmonenne w3MeHeHHMs] BHYTPEHHEW OHEpPruu Tejla B pe3yJbTare
TEIJIOTIepeIauu U paOOThl BHEITHUX CHIIL.

HccnenoBanue sSBIEHUS TEIUIOOOMEHA MPH CMEIIMBAHUU XOJOIHON U
ropsiueui BOJIBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IIOJYYEHHOTO  BOJOW  MpHu
TEIJI000OMEHE C HAarPEThIM METANTHYSCKUM ITUITUHIPOM.

Ornpenenenue yAeabHON TETNIOEMKOCTH BEIECTBA.

HccnenoBanue mpouecca UCIapeHus.

OrnpeneneHne OTHOCUTEIBHOM BIaKHOCTH BO3/TyXa.

Onpenenenue yaeabHON TEIJIOTHI TJIaBJICHUS JIbJIA.

Pa3znen 7. DiekTpryeckre 1 MATHUTHBIE SIBJICHUS.

Onektpuzauust Tel. J[Ba poaa sneKkTpuueckux 3apsaoB. BzaumopeiicTBue
3apspkeHHBIX  Ten. 3akoH KynoHa (3aBHCUMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3apsiIOB U PACCTOSIHUSL MEXK]y TEIaMu).

Onekrpuueckoe mnose. Hanpsx€HHOCTh anexkrpudeckoro noiig. [IpuHuummn
CYNEepHO3ULUH IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpuyeckux 3apsaoB. DIEMEHTAPHBIA JICKTPUUECKUAMN 3apsl.
Crpoenne aroma. IIpoBOAHMKM W  JUPIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKU TOK. YCIIOBUSI CYIIECTBOBAHUS JJIEKTPUUECKOTO TOKA.
Uctounuku mocTossHHOro TOKa. JIEMCTBUS DJIEKTPUYECKOrO0 TOKa (TEIIoBOE,
XUMUYECKOE, MATHUTHOE). DJIIEKTPUYECKUM TOK B KUIKOCTAX U raszax.

Onektpuueckass uenb. Cwia  Toka.  DIEKTPUYECKOE  HANPSHKCHHE.
ConpoTtuBieHne TPOBOJHUKA. Y AEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
s ydactka nenu. [locnemoBaTenbHO€ UM MapauieibHOE  COEUHEHUE
IPOBOJHUKOB.

PaGora u MoOmHOCTH »dyeKTpuyeckoro Toka. 3akoH Jxoyns—Jlenna.
DneKkTpuuecKue ey U MOTpeOUTeNn dIeKTpUuIeckoil sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHBIE ~ MarHuThl.  B3auMoaeilcTBHE  MOCTOSHHBIX ~ MAarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3HaY€HUEe I )KU3HU Ha 3emiie.
OnbiT  Opcrena. MarHuTHoe TOJ€  3JIEKTpUYECKOoro Toka. IIpuMeHeHue
3JIEKTPOMArHuTOB B TeXHUKE. J[eCTBME MAarHUTHOIO TIOJIsI HA TPOBOJHUK C TOKOM.
DJNIeKTPOABUTATENIb TMOCTOSTHHOrO ToKa. Mcmosib30BaHWE 3JIEKTPOJBUTraTENC B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Dapanes. SABiaeHue 3JeKTpoMarHuTHON uHAYKUMU. [TpaBuiio Jlenia.
DneKTporeHepaTop. Cnioco6s1 MOJIyYEHUS ANEKTPUYECKOU SHEPIUHU.
DNEKTPOCTAHIIMK Ha BO30OHOBISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DJIeKTpU3alus Tel.
JIBa posia 3JIEKTpUUECKUX 3apsA/I0B U B3aUMOJICUCTBUE 3aPSIKEHHBIX TEN.
Y CTpONCTBO U AEUCTBUE DIEKTPOCKOIIA.
DNeKTpocTaTuueCcKas MHIYKIIHS.
3aKOH COXpaHEHHS DIICKTPUUYECKHUX 3apsIA0B.
[IpOBOTHUKH U TUIIEKTPUKHU.
MoaenupoBaHue CHUIOBBIX JUHUM JIEKTPUIECKOTO TOJISL.
HcTouHrky NOCTOSIHHOTO TOKA.
JIelCcTBYS 3JIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUI TOK B )KUIKOCTH.
. I'a30BB11 pa3psia.
. I3Mepenue Cuitbl TOKa aMIIEPMETPOM.
. I3MepeHune 31eKTpUYeCKOro HanpsKEHUsI BOJIbTMETPOM.
. PeocTtaTt 1 MarazuH cOnpoOTHBICHHM.
. B3aumopencTBre MOCTOSIHHBIX MarHUTOB.
. MonenrpoBaHre HEBO3MOXKHOCTHU Pa3AEIEHUs MOJFOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopenupoBaHre MarHUTHBIX T1OJIEW MOCTOSHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHo€e 1oJjie TOKa. DJIEKTPOMArHHmT.

JlencTBME MarHUTHOTO MOJISL HA IPOBOJHUK C TOKOM.

DIIEKTPOABUTATEIIb TOCTOSTHHOTO TOKA.

HccnenoBanue sBIEHUS 3IEKTPOMATHUTHON MHAYKIIUU.

Omnerter @apajes.

3aBUCUMOCTh HANpPaBJICHHUS HWHAYKUMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnwie padomut u onvimot.

1.

S

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJAEHUIO DJICKTPU3ALMM Tl HWHIAYKIHEH U 1pu
CONIPUKOCHOBEHUH.

UccnenoBanue JEUCTBUS DJIEKTPUUECKOTO TOJISI HAa MPOBOJAHUKU U
JADJICKTPUKHU.

CoOopka u poBepKa padOoThI AIEKTPUUECKOU IIENTH TOCTOSIHHOTO TOKA.
N3Mmepenue u peryJupoBaHUe CUIIbI TOKA.

N3Mmepenue u peryinupoBaHUe HANPSIKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WIYIIETO YE€PE3 pPE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTD ANEKTPUYECKOTO
CONPOTUBIICHUS] TMPOBOJHUKA OT €ro JJWHBI, IUIOWAAX IONEPEYHOTO
CEYEHUs U MaTepuana.

[IpoBepka mpaBWIIa CIHOXKEHHUS HANPSOHKEHUH TPU TMOCIEI0BATEIBHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia [ CWIbl TOKa IMPU NapaUIEIbHOM COEIMHEHUU
PE3UCTOPOB.

Omnpenenenne pabOThI AMEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
Onpenenenne MOIIHOCTH DJIEKTPUYECKOTO TOKa, BBIAEIAEMON Ha
pe3ucTope.

HccrenoBanne 3aBUCUMOCTH CWJIBI TOKA, UAYILIETO YEpe3 JIAMIIOUKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

HccnenoBanre MarHUTHOTO B3aUMOJIEMCTBUS MOCTOSHHBIX MATrHUTOB.
N3yyeHne MarHUTHOrO 1MOJs IOCTOSHHBIX ~MAarHUTOB IPU  HX
00BEIMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeHCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITBI, JI€MOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIBI  B3aWMOJCHCTBUSA
KaTyIIKA ¢ TOKOM M MarHura OT CHJIbI TOKa W HAallpaBJICHUS TOKA B
KaTyILKe.

18. M3yueHue nencTBUA MAarHUTHOI'O T10JIsI HA IIPOBOAHUK C TOKOM.

19. KoHcTpynpoBaHue 1 u3yueHue padoThl AIEKTPOABUTATEIS.

20. M3mepenne KIIJI 351eKTpoABUTaTENIbHON YCTaHOBKH.

21. OOBITBl MO MCCIEAOBAHUIO SBJIECHUSA JJIEKTPOMArHUTHOM WHIYKIUU:
VCCIIEIOBAHME W3MEHEHUN 3HAYCHUs W HAIPABJICHUS HMHAYKIMOHHOIO
TOKA.

9 KJIACC

Pa3nen 8. Mexanuveckne siBJIeHUsI.

Mexannueckoe JaBWKeHHME. MarepuanbHas Touka. (Cucrema orcuéra.
OTHOCHUTEIBPHOCTh MEXaHMYECKOrO JBWKEHHUA. PaBHOMEpHOE MPSAMOJMHEHHOE
nB>KeHne. HepaBHOMepHOE NpsIMOJIMHETHOE ABMKeHUE. CpeHssi U MTHOBEHHAas
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMosiMHeWHOe aBmkeHue. CBoOoaHOE
najgenue. Onbithl ["anumnes.

PaBHOMepHOE ABMXeHHE 1O OKpyxkHocTH. [lepmon u dacrtoTa oOpalieHus.
JIuneliHas 1 yriioBasi CKOpocTH. LIeHTpOoCTpeMHUTENIBHOE YCKOPEHHE.

[Tepsbiii 3akoH HetoTona. Bropou 3akon Hetotona. Tperuii 3akon HeroToHa.
[TpuHUIHKI CYTIEPIIO3UIINU CHUII.

Cuia ynipyroctu. 3akoH ['yka. Cuiia TpeHHUS: cujla TPEHUSL CKOJIbKEHUS, CUJla
TPEHUS MOKOS, IPYTU€ BUJIbI TPEHUSI.

Cuna TSXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHHE CBOOOIHOTO
nafgeHus. JIBmxenue tuiaHeT BOKpyr CosHua. IlepBas xocMuueckasi CKOPOCTb.
HesecomMocTs 1 neperpysku.

PaBHoBecue matepuanbHOW TOUkKH. AOCONOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TENA C 3aKPEIUIEHHOM OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynee tena. M3menenune umnyinbca. UMOynbe cuiibl. 3aKOH COXpaHEHUS
nMIyJibca. PeakTuBHOE IBUKEHHUE.

Mexanndeckasi paboTa W MOIIHOCTh. PaboTa cui TSKECTH, YHPYTOCTH,
tperusi. CBsi3b SHEpTun U padoThl. [loTeHIMambHas SHEPrus Tema, MOAHSATOTO HaJ
MMOBEPXHOCTHIO 3eMJIH. [lO0TeHIIManbHAs SHEPrusl CKATOM NPy KUHbL. KnHeTnueckas
sHeprusi. Teopema O KMHETHYECKOM SHEPruUU. 3aKOH COXPAHEHUS] MEXAaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmronenne MeXaHMYECKOTrO JIBHXKEHUS Tejla OTHOCUTEIBHO Pa3HBIX Tel

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

CpaBHeHME TIyTEW U TPACKTOPHUM ABUKEHUSA OJTHOTO M TOTO K€ TeJa
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

HN3mepenne CKOPOCTU U YCKOPEHUSI TIPAMOIUHENHOTO IBUKECHUS.
HccnenoBanue nmpu3HaKoB paBHOYCKOPEHHOT'O JIBUKECHUS.

HaGmronenue nBmxeHus Tea Mo OKPY>KHOCTH.

HaGmronenne MexaHUYeCKUX SBJICHUHN, TPOUCXOISAIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM M  YCKOPEHHOM  JBHKECHHUH
OTHOCUTENBHO KaOMHETa (PUUKHU.

3aBUCUMOCTh YCKOPEHHUS Te€jla OT MacChl Tejla M JCHUCTBYIOUIEH HAa HETO
CUJIBI.

HaGmtonenne paBeHCTBa CHUIT TIPU B3aMMOICHCTBUM TEIL.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUKECHUU.

[lepenaya umirysibca nNpu B3aMMOJIECUCTBUU TEI.

[IpeobpazoBaHus SHEPTUU NPU B3aUMOICHCTBUH TEI.

CoxpaHeHue UMNyJibca MPU HEYNIPYTrOM B3aUMOICHCTBUM.

CoxpaHeHre UMITyJIbca MPU aOCOMOTHO YIIPYTOM B3aUMOJICHCTBUMU.
HaGmoneHne peakTHBHOTO JIBHIKCHUSI.

CoxpaHeHrne MeXaHUUeCKOW SHEPTUHU MPU CBOOOTHOM Ia/ICHUH.
CoxpaHeHue MEXaHUYECKON SHEPTUU MPU ABUKEHUU TeJa MOl 1eUCTBUEM
MIPYKUHBI.

Jlabopamopnuie padbomwt u onvimot.

1.

KoncTtpynpoBanue Tpakra Ijisi pasroHa M JaJIbHEHIIETO PaBHOMEPHOTO
JBIDKCHUSI IIAPUKA WU TEICHKKHU.

OnpenencHue cpegHed CKOPOCTH CKOJIBXKCHHUS OpyCcKa WIM JIBHKCHHS
IIapyKa 1Mo HAaKJIOHHOH TIJIOCKOCTH.

OmpeneneHne YCKOpEHHs Tejla NMPU PaBHOYCKOPEHHOM JBIDKCHHH I10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJbHON CKOPOCTH.

IIpoBepka TrHUIIOTE3BI: €CIIM TPU PABHOYCKOPEHHOM JBIJKCHHH 0e€3
HAaYaJIbHOM CKOPOCTH ITYTH OTHOCSTCS KaK pPsAJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE TIPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBKCHHUS OT  CHIIBI
HOPMAaJIPHOTO JaBJICHUS.

Omnpenencane kKodphUIMEHTA TPSHHUS CKOIbXKEHUS.

Onpenenenue KECTKOCTH MPYKUHBI.

Omnpenencaue pabOTHI CHJIBI TPEHUS TPH PAaBHOMEPHOM JIBFDKCHHH Teia
10 TOPHU3OHTAIILHON ITOBEPXHOCTH.



10. OnpesiesieHne  pabOThl  CUJIBI  YIIPYTOCTH MpU  MNOABEME TIpy3a ¢
MCITI0JIb30BAaHUEM HEMOJIBU>KHOTO U MOJABHKHOTO OJIOKOB.

11. I3ydeHnue 3aKoHa COXpaHEHUsI SHEPTUN.

Pa3nen 9. Mexanuveckne Koj1e0aHUS M BOJIHBI.

KonebarenvHoe nBrkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUI: IEPUO/T,
4acToTa, aMILIATyxa. MarteMaTuiyecKUuii U NpyKUHHBIA MasTHUKU. lIpeBpaienue
SHEPrUU MPH KOJIeOATEIHHOM JIBUKEHUU.

3aryxatomue  koneOaHus.  BpiHyxzaeHHble — koneOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoiicTBA MEXaHMYECKMX BOJH. IIpomonbHble U
NONEPEYHbIE BOJIHBL. J[TMHA BOJHBI W CKOPOCTh €€ PacnpOCTPaHEHMS.
MexaHn4YecKUe BOJIHBI B TBEPAOM TEJIE, CEICMUYECKHUE BOJIHBI.

3Byk. I'poMKkocTh 3Byka M BbicoTa ToHa. OTpaxkeHue 3Byka. MHPpa3Byk u
YIBTPA3BYK.

Jemoncmpayuu.

1. HaGmionenue koneOGaHuii T€a 1Moja JEHCTBUEM CHIIbI TSYKECTH U CHIIBI
YIPYTOCTH.

HaGmonenue kosiebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaGmronenue BoIHY X ACHHBIX KOJIEOAHUN U pe30HAHCA.

PacnipocTpanenne npo0JIbHBIX U ITONIEPEYHBIX BOJIH (HA MOJEIIN).

Habnronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKycTHYECKHI PE30HAHC.

Jlabopamopnuie padbomwt u onvimot.

1. OmnpeneneHune YacTOThl W Mepuoja KoJeOaHMH MaTeMaTHUYECKOTro
MasTHUKA.

2. OmnpeneneHue 4acToOThl U NepUoAa KojaeOaHui Ipy>KMHHOTO MasiTHUKA.
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3. HccnenoBanue 3aBUCUMOCTH Meproaa KOJIeOaHUI MOABEIICHHOTO K HUTH
rpy3a OT IJTUHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH NepHoia KoiaeOaHuii mpy>KMHHOTO MasiTHUKA
OT MAacchl rpysa.
5. IIpoBepka HE3aBHCHMOCTH TIepHOJa KOJeOaHUM Tpy3a, MOABEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. ONObITBI, JAEMOHCTPHUPYIOIIME 3aBUCHUMOCTh MEpHOJa  KoJeOaHui
NPY>KUHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3Mmepenue yckopeHusi CBOOOJHOTO MaJeHUs.
Pa3nen 10. DjieKTpOMarHuTHoeE 1oJie U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTpOMAarHUTHOE  ToJie.  DJIEKTpOoMarHuTHble  BoiHBL.  CBoiicTBa
ANEKTpOMarHuTHeIX BOdH. lllkana »nekTpoMarHUTHBIX BOJIH. Vcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJISl COTOBOM CBSI3H.



OneKkTpoMarHuTHas npuponaa ceera. CkopocTe cBeTa. BoimHOBBIE cBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padomut u onvimot.

1. M3yueHue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIbIO MOOWIJIBHOTO

TenedoHa.
Pa3nen 11. CBeToBbIE SIBJIEHHA.
JlyueBas MOJIC/b CBeETA. HUcTounuku CBETAa. [IpssmonuHerHoe

pacnpoctpanenue ceta. 3atMeHusi Connna u Jlynsl. Otpaxkenue ceta. [1nockoe
3epKajio. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenune cBeta. 3akoH TmpenomieHHs cBeta. lloliHOe BHYyTpeHHEE
OTpaXeHHue cBeTa. VICMoiab30BaHME TIOJHOTO BHYTPEHHETO OTPaXXCHUS B
ONTUYECKHUX CBETOBO/IAX.

Jluaza. Xoxa osyueir B JsumH3e. OnrTuueckas cuctema (¢oToamnmapara,
MUKPOCKOINA M Tejieckoma. ['7a3 kKak onTuyeckas cucteMa. biau3opykocts u
JaTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. OmnbiTel Hptorona. Croxxenue
CIIEKTpaJIbHBIX LBETOB. /ucnepcus cBera.

Jemoncmpayuu.

[IpssMonMHEWHOE pacpoOCTPAHEHUE CBETA.

OTtpaxkeHue cBeTa.

[Tony4yenue nzoOpakeHU# B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cpera.

OnTuuecKkuii CBETOBO/I.

Xo Jydeit B coOuparoIiei JTuH3e.

XoJ Jiyuel B pacCEHBAIOIIEH JIMH3E.

[Tony4yenue n3oOpaxeHU# C TOMOIIBIO JTUH3.

[Tpunaun neiictBus doToarmapata, MUKPOCKOTA U TEJIECKOIA.
10. Monens riiasa.

11. Paznoxxenue 6emoro cBeTa B CIEKT).

12. [lomy4yenwne 6eoro cBeTa MpPHU CIOKEHUU CBETA PA3HBIX I[BETOB.
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Jlabopamopnuie pabomuvt u onvimeol.

1. HccnenoBanue 3aBUCHMOCTH yIja OTPa)KEHHUS CBETOBOTO Jiyda OT yTJia
MaJICHUSI.

2. M3ydeHue xapaKTepUCTUK M300paKeHHUS MpeAMeTa B IIJIOCKOM 3epKale.

3. HccnenoBanue 3aBUCMMOCTH yTjia TPEIOMJICHHS CBETOBOTO JIyda OT yria
MaJICHUs Ha TPAHUIIEC «BO3IYX—CTEKIIO».



4. TlonyueHune n300pakeHUI ¢ TOMOLIBIO COOUPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pacCTOSHUS U ONTHUYECKON CUJIBI COOMparoIeit
JUH3BL.

6. OMBITHI IO Pa3T0KEHHUIO OEJIOTO CBETA B CHEKTP.

7. OnBITBl MO BOCHPUATHIO LIBETa MPEAMETOB NPHU WX HAOIIONCHUM Yepe3
[[BETOBBIE (PUIIBTPHI.

Pa3znen 12. KBanToBbIE AIBJIEHUS.

Omneitel Pesepdopna u mnanerapHas monenb aroma. Mogenb atoma bopa.
Ucnyckanue u norsonieHue ceeta atoMoM. KBanTthl. JInHeHYaThie CIIEKTPHI.

PannoaktuBHOCTh. Anb(da-, 6eTa- u ramma-uzinydenus. CTpoeHue aTOMHOTO
sapa. HykimonHas wMozgens aTtomMHOro siapa. M3otombl.  PaamoaxkTuBHBIC
npeBpanieHus. [lepuos mosypacnaga aTOMHBIX SIAEP.

AnepHbie peakiuu. 3aKOHBI COXpPaHEHUS 3apsI0BOTO U MAacCCOBOTO YHCE.
DOHeprus CBsI3M aTOMHBIX sjuep. CBsA3b MacChl M dHepruu. Peakiuu cuHTE3a |
nenenus sanep. ictounnku 3Hepruu CosiHIa U 3BE3I.

Anepnas sHepreruka. JIeHCTBUS pagUOAKTUBHBIX HW3JIYYCHUU HA IKUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3y4YEHUS U MOTJIOUIEHUS.

2. CrHekTpsl pa3auyHbIX Fa30B.

3. CnekTtp Bojopoaa.

4. HaOmonenue TpekoB B kamepe Buibcona.

5. PabGota cuérunka MOHM3UPYIOMINX U3ITYUECHHH.

6. Peructpauus uznydeHus: MIpUPOIHBIX MUHEPATIOB U MPOAYKTOB.

Jlabopamopnuie padbomut u onvimeot.

1. HaGnroneHue CIUTOMIHBIX U TUHEHYATHIX CIIEKTPOB U3ITYUYCHUS.

2. HccnenoBanue TpPEKOB: U3MEPEHUE YHEPTUM YACTHULIBI 10 TOPMOZHOMY

nyTH (1o pororpadusm).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 AN MOYJIb.

[ToBTOpUTETHEHO--0000IIAIOITNI MOYITH IPEAHA3HAYCH /I CHCTEMAaTHU3aI[uu
U 0000meHus TPEAMETHOTO  COACpKaHWA W  OMbITa  JICITEIHbHOCTH,
MPUOOPETEHHOTO TIPU M3YUYCHUH BCETO Kypca M3HKH, a TAaKKe JJIS MMOATOTOBKHU K
OCHOBHOMY TOCYAQpCTBEHHOMY »JK3aME€HY MO (Qu3uKe it O0O0yJarommxcs,
BBIOPABIIINX 3TOT yUEOHBIN MPEMET.

[Ipu U3ydyeHHU JAHHOTO MOJYJSI PEANTH3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUYMBACTCS TOCTIKCHHUE TPEIMETHBIX H
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJlbTaToB  OoOydeHus, (popmupyercs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTh: OCBOCHHE HAay4YHBIX METOJIOB HCCJEIOBaHUS



SBJICHUN TPUPOALI U TEXHUKH, OBJIAJICHHUE YMEHUSIMU OOBSICHATH (hU3NUYECKUE
SIBJICHUSI, IIPUMEHsSA TOJYyYEHHbIC 3HAHMA, peEIlaTh 3aJayd, B TOM YHCIE
KAaYECTBECHHBIC U DKCIIEPUMEHTAJIbHBIE.
[IpyHOIMNIHANBHO NEATEIBHOCTHBIM XapaKTep JaHHOI'O paslelia peanu3yeTcs
32 Ccu€T TOro, 4YTo OOydYarolIuecs BBIMOJHSIOT 3aJaHus, B KOTOPBIX UM
[peJIaraeTcs:
HAa OCHOBE IIOJIyYEHHBIX 3HAHUWA pPACMO3HABaTh M HAYYHO OOBICHATH
dbu3uUecKue SIBJICHUS B OKPYXKAOIICH MPUPOJIe U MMOBCETHEBHOM KU3HH;
UCIIO0JIb30BaTh HAYYHBIE METOJIbl HCCIIe0BaHUs (DU3NYECKUX SIBIICHUH, B TOM
YHUCIIe 1S MPOBEPKU TUMOTE3 U MOJYYEHUSI TEOPETUUYECKUX BBIBOJIOB;
OOBSICHSITh HAy4HbIE OCHOBBI HauOOJee BaXHBIX JOCTHXKCHUU COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMED, TPAKTUUECKOTO MCTIOJIB30BAHUSA PA3JIMNYHBIX UCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA MPEBPAIIECHUS U COXPAHEHUs BCEX M3BECTHBIX BUJIOB
SHEPTUM.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IMPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue Gpu3MKM HAa ypOBHE OCHOBHOTO OOLIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTH)KEHUE JTMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pPa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbTaTe uydeHus: Gu3NKd Ha ypOBHE OCHOBHOI'O OOIIEr0 00pa3oBaHUs

y oOyuatomierocs 0yayT cOopMUpPOBaHbI CIEAYIONINE JTUYHOCTHBIC PE3YJIbTAThl B
JaCcTH:

1) maTpHOTHYECKOT0 BOCIIUTAHMS ;

— MPOSABJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOM
bu3nUecKol HayKH,

— LIEHHOCTHOE OTHOIIICHHE K JOCTHKEHUSM POCCUNUCKUX YUEHBIX--(DU3UKOB,;

2) rpakKAaHCKOr0 U TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

— TOTOBHOCTH K aKTHBHOMY YYacCTHIO B OOCYXKJICHUH OOIIIECTBEHHO 3HAYMMBIX
U OTHUYECKUX TNpoOJeM, CBSI3aHHBIX C TPAKTUYECKUM TPUMEHCHHEM
JTOCTH)KCHUHN (DU3UKHU;

— OCO3HAHHME BAXHOCTU MOPAIbHO--3TUUYECKUX MPUHIUMNOB B JEATCIHHOCTH
YYEHOT0;

3) 3cTeTHYeCKOro BOCTIUTAHUS

— BOCHPHATHE ICTETHUYECKUX KauecTB (PU3MUYECKON HayKu: €€ TapMOHUYHOIO
MOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO MO3HAHMS:

— OCO3HaHUE IEHHOCTH (PU3MUECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTa
MMO3HAHUS MHUPA, OCHOBBI PA3BUTHA TEXHOJIOTHUM, BAKHEHIIEH COCTABIISIIOIICH
KYJIbTYpBIL;

— pa3BUTHE HAY4YHOU JIOOO3HATENIBHOCTH, WHTEpPECca K HCCIEN0BATEIHCKON
NEATEIBbHOCTH;

5)  dopmupoBaHusi  KYJAbTYPbl  3I0POBbSI M  OMOUMOHAJBLHOIO
0J1aronoJy4us:

— OCO3HAaHHME LIEHHOCTH Oe3omacHoro obOpas3a JKM3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXKHOCTH IIpaBUJl OE€30MAaCHOr0 MOBEACHUSA Ha
TPaHCIOPTE, HAa JAOpPOrax, C 3JIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHHEM B
JOMAIIIHUX yCJIOBUSAX;

— chopmupoBaHHOCT, HaBbIKa pediekcuu, TpU3HAHUE CBOETO TpaBa Ha
OIMMOKY ¥ TAKOTO K€ MpaBa y APYroro YeIOBEKa;

6) TPy10BOr0 BOCTIMTAHMSA:

— AaKTUBHOE y4YacTHE€ B PEIICHUU MPAKTUYECKUX 3adad (B paMKax CEeMbH,

00pa3oBaTeIbHON OpraHu3aliM, TOpoja, Kpasi) TEXHOJIOTUYECKOU M



COIIMAJIbHOM HAIpPaBIICHHOCTH, TPEeOYIOMMX B TOM YHCIE U (DUINYECKUX
3HAHUM;

e — MHTEpPEC K MPAKTUUECKOMY U3YUYECHUIO MPodeccuil, CBA3aHHBIX ¢ (PUBUKOIA;

e 7)3K0JIOTHYECKOT0 BOCIIUTAHMS:

e — OpHEHTalMs Ha MpPUMEHEHHE (PU3NUYECKUX 3HAHMUM [JI1 pEelieHUs 3aaad B
obyacTu OKpyXXarouied cpeabl, IUIAHUPOBAHUSA IOCTYNKOB U OIIEHKH HX
BO3MOXHBIX TTOCJIEACTBUH JIJI1 OKPYKAIOILIEH CPEebl;

e — OCO3HaHHME IJI00ALHOTO XapaKTepa SKOJOTHMUECKUX MPOOJIeM U MyTeu ux
pelIeHus;

e 8) aganTanmMM K W3MEHSIIOIIHMCSI YCJOBHSIM CONMAJILHOW M NMPHPOTHOWM
cpeabl:

e — TOTPeOHOCTh BO B3aUMOJICUCTBUU MPU BBHITOJHEHUU HCCICIOBAHUN WU
MPOEKTOB (U3UYECKONW HAMPaBIEHHOCTU, OTKPBITOCTH OMNBITY W 3HAHUAM
APYTHUX,

e — TIOBBIIICEHHE YPOBHS CBOEH KOMIIETEHTHOCTH YEpe3 MPAKTUUECKYIO
NESTEIbHOCTD;

e — NOTPeOHOCTH B OPMUPOBAHUY HOBBIX 3HAHUH, B TOM YHuCie (OPMYIUPOBATH
U7, TIOHSATHUS, TUIIOTE3bI O (PU3UYECKUX OOBEKTAX U SBIICHUSIX;

e — OCO3HaHHE JEPUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JaCTH
[1)76370 478

e — IUIAaHUPOBAHHE CBOEr0 PAa3BUTHUS B MNPUOOPETEHUH HOBBIX (PUBHUECKUX
3HAHUM;

e — CTPEMJICHHE aHAJIM3UPOBATH U BBISBISATH B3AaUMOCBSI3H MPUPOJIbI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOJIB30BaHUEM (U3MUECKUX 3HAHUIM;

e — OIEHKA CBOMX JCHUCTBHUM C YYETOM BIMSIHUS Ha OKPYXKAIOIIYIO CpENy,
BO3MOYKHBIX TJIOOAQJIBHBIX MMOCIIEICTBHIA.

METAINPEIMETHBIE PE3YJIBTATHBI

B pesynabraTe ocBOeHHsS TporpaMmbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO
oOmrero oOpa3oBanus y o0ydaromierocs: OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TT03HABATEIbHBIC YHUBEPCATbHBIC YUeOHbIE JEHCTBUS,
KOMMYHUKAaTHUBHbIE  yHUBEpPCAJbHble  ydyeOHble  JEWUCTBUS,  PETYJISTUBHbBIC
YHUBEPCAITbHBIC YICOHBIC TCHCTBHSI.

ITo3HaBaTe/IbHBIC YHHBEPCAJbHBbIE YUeOHbIe eiiCcTBUS

Ba3oBble JJornuyeckue aelicTBUA:



BBISIBISATh M XapaKTEpPU30BaTh CYIIECTBEHHbIE NPU3HAKH OOBEKTOB
(stBIEHUM);

YCTaHABIMBATh CYLIECTBEHHBIN MpPU3HAK KJIACCU(DUKAIUU, OCHOBAHUS IS
000011I€eHHs U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEYHS B pacCMaTpUBaeMbIX (hakTax,
JAHHBIX U HAOJIOJIEHUAX, OTHOCSAIIMXCS K (PU3UUECKUM SIBJICHUSIM;
BBISIBJISITh IPUYMHHO--CJIEICTBEHHBIE CBS3M NPU HU3YYEHUU (U3MUECKUX
SBJICHUW U MPOIIECCOB, JENATh BHIBOABI C HUCIOJIb30BAHUEM JIEIYKTUBHBIX
U UHJIYKTUBHBIX YMO3aKJIIOUEHUH, BBIBUTATh TUIIOTE3bl O B3aUMOCBA3SIX
(u3MUECKUX BETUYUH;

CaMOCTOATENILHO BBIOMpATh CMOCOO penieHus ydeOHOW  (u3anyeckon
3aayu (CpaBHEHUE HECKOJIbKMX BAapUAHTOB pELIEHUs, BHIOOp Haumboiee
MNOJIXOJISIIETr0 ¢ YUETOM CaMOCTOSATEIBHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaeaoBaTejbCKHe 1eMCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK HUCCIIEIOBATENBCKUNA MHCTPYMEHT MO3HAHUS;
IPOBOAMUTH MO CAMOCTOSTENIEHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXHBIN
bu3nuecKkuii HKCIEPUMEHT, HEOOJbIIOe HcciaeoBaHue (HU3UUECKOTO
SBJICHUS,

OLICHMBATh HAa TPUMEHUMOCTh M  JOCTOBEPHOCTh HH(POpPMAILIUIO,
MOJIYYEHHYIO B X0J1€ UCCIIEAOBAHMS I SKCIIEPUMEHTA;

CaMOCTOATEIHHO (POpMYIHPOBATH 000OIIEHNS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOCHHUSI, OTIbITA, UCCIIEIOBAHUS;

IPOrHO3UPOBATh  BO3MOXKHOE JalibHelIee pa3BUTHE  (DUIUUECKUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUAX U KOHTEKCTaX.

Pab6ora ¢ undopmanueii:

NPUMEHSTh Pa3JIMYHbIC METOJbI, HHCTPYMEHTHI M 3alPOCHI IIPH TIOUCKE U
orbope wmHpOPMAIIMKM WIM JAHHBIX C Y4ETOM MPEIJI0KEHHON yUeOHOM
bu3ndecKon 3a1a4n;

aHAMM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOpPMAIUIO
Pa3TUYHBIX BUAOB U (OPM IIPE/ICTABIICHUS,

CaMOCTOSATETILHO  BBIOMpATh ONTUMAIBHYIO (OpPMYy  TPEACTABICHUS
uHbOpPMAIM W WUTFOCTPUPOBATH pelIaeMble 3aJladyd  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpaduKoil 1 MX KOMOWHAIUSIMU.

KoMMyHHKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1CHCTBUA:

B XoJe oOCyXkJeHuss y4eOHOro mMaTepualia, pe3ysbTaToB J1abOpPaTOPHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYX)IAEMOU TEMBI
BBICKA3bIBaTh HJCH, HALICJICHHbIC HA PEIICHHE 3a/laud U TMOJJIepkKaHue
0J1aroKeaaTeIbHOCTH OOIICHHS,



COTIOCTABIISAITh CBOM CYXKJEHUS C CYXICHUSIMHU JIPYTUX YYACTHUKOB
Juasnora, OOHapy>KUBaTh Pa3Iuyue U CXOJCTBO MO3UIIHA;

BBIPAXXAaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJIMYHO MPEJICTABIISTh PE3YJIbTAThl BHIMOJIHEHHOTO (PU3UUECKOTO OIbITa
(9KCTIepUMEHTa, UCCIIeI0BaHUs, IPOCKTA);

IIOHMMaTb U MUCIIOJb30BATh  IPEUMYLIECTBA  KOMaHIHOU u
UHAUBUAYaTbHON paboOThl MpU PEIIEHUH KOHKPETHOH (u3nueckon
npo0JIeMBbl;

NPUHUMATh 1I€JIM COBMECTHOU JEATEbHOCTU, OPTraHU30BBIBATH JIEHCTBUS
no e€ JOCTIXKEHHIO: paclpeleisTh poju, OOCYXIaTh MpPOLEcChl U
pe3yabTaThl COBMECTHOU paboThl, 000011aTh MHEHUS HECKOJIbKUX JIFO/ICH;
BBITIOJIHSITH CBOKO YacTh PaOOThI, IOCTUTAs KAUECTBEHHOI'O pe3yJibTara 1o
CBOEMY HAIpaBJICHUIO M KOOPJIWHUPYS CBOM JCHUCTBUS C JPYTrUMU
YJIeHaMU KOMaH/Ibl,

OIICHUBATh KA4eCTBO CBOETO BKJAJa B OOIIMA MPOAYKT IO KPUTEPUSIM,
CaMOCTOSITETLHO C(HOPMYJIIMPOBAHHBIM YUaCTHUKAMU B3aMMOJICHCTBUS.

PeryasiTuBHbIC YHUBepCaJIbHbIe y4eOHbIE 1eiiCTBUA

Camoopranusanus:

BBISBJISITH MPOOJIEMBbI B KU3HEHHBIX U YUY€OHBIX CUTYyalUsX, TPEOYIOMMX
JUTSE perieHust GU3NYeCKuX 3HAHUM;

OpUEHTUPOBATHCS B  PA3NIMUHBIX  TOAXOAAX TMPHUHATUS  PEIICHUM
(MHOIMBHUIyaIbHOE, TPUHSATHE PEIICHHS B TPYIIeE, MPUHATHE PEIICHUN
TPYION);

CaMOCTOSITEIILHO COCTABIIATh AITOPUTM pelieHus GU3NUecKOn 3aa4u WIIn
IUTAaHA WCCJIEAOBAHMS C YYETOM HMMEIOUIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/ijlaraeMble BAPUAHTHI PEIICHHI;
JIenaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTpO.HI), AMOIMOHAJIbHBIN NHTEJIJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYalluU U IIPEJIaraTh IIaH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTIKCHUS  (HEHOCTHMXKEHUS) PE3yIbTaTOB
JeSITEIHbHOCTH, JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTHb KOPPEKTHUBBI B JIESITEIBLHOCTh (B TOM YHUCJE B XOJ BBIIOJHEHUS
¢u3MUeCcKOro  WCCIENOBAaHWS WM MPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENNBCTB, W3MEHHUBIIUXCS CHUTYyallul, YCTAaHOBJICHHBIX OIIHUOOK,
BO3HUKIIUX TPYIHOCTEM;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTh ce0s1 HA MECTO JPYroro 4eJoBeKa B XOJE CIOpa WIH JIHCKYCCUU
Ha HAyYHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTOro;



MPU3HABATh CBOE NMPABO Ha OIIMOKY MPHU pEUICHUU (PU3NYECKUX 3a/1ad WU
B YTBEPKJACHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYroro.

NPEAMETHBIE PE3YJIBTATBI

K xonIy o0yuenusi B 7 Kiacce npeIMETHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHA: (U3MYECKUE UM  XUMHYECKUE  SIBJICHUA,
HAOII0JIeHUEe, SKCIEPUMEHT, MOJeb, THUIOTe3a, CAUHUIBI (HU3UYECKUX
BEJIMYUH, aTOM, MOJIEKYyJa, arperaTHble COCTOSHHS BellecTBa (TBEPIOE,
KHUJKOe, Ta3000pa3HOE), MEXaHUYeCKOe JBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSMOJUHEHHOE), TPACKTOPHs, PaBHOJCHCTBYIOIIAs
cua, nedopmarus (ympyrasi, MJIacTUYeCcKas), HEBECOMOCTb,
COOOIIAOIIHNECS COCY/IbL;

paznuuath siBjaeHus (auddysus, TErIoBoe ABMIKEHHUE YaCTHIl BEIIECTBA,
PaBHOMEPHOE  JBHXKECHHE, HEPABHOMEPHOE  JBWKCHHE, HWHEPIM,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPABIX TEI C 3aKPEIUIEHHOW OCBHIO
BpallleHUs, Tepelada JAaBJICHUS TBEPJABIMU TElaMU, >KUAKOCTIMU U
razamu, arMocdepHOe JaBlieHHWEe, IUIaBaHWE TeJ, MpeBpalieHUs
MEXaHUYECKOW HHEPTHH) IO OINHCAHHUIO MX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOMIHNX AaHHOE (PU3UUECKOE SBIICHUE;
pacno3HaBaTh MPOSABICHHE HW3YYEHHBIX (U3MYECKUX  SBJICHUNA B
OKpYXalollleM MHpe, B TOM uucie (U3MYECKHe SBICHUS B MPUPOJE:
IIPUMEPBI JIBUKEHUSI C PA3JIMYHBIMU CKOPOCTSIMHU B JKMBOM M HEXKUBOU
IIPUPOJAE, NEUCTBUE CHUIBl TPEHHUS B NPUPOJE U TEXHUKE, BIIASHUE
aTMOC(EPHOTO JaBJICHUS HA KUBOM OpraHU3M, IJIABAHHE PHIO, pbIYaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTH MPAKTUUYECKYIO 3a7ja4y B yU4eOHYIO,
BBIJIEIISATH CYIIECTBEHHBIC CBOMCTBA (TIPU3HAKH) (PU3UUECKUX SBICHUM;
OIMKCHIBATh MU3yUYEHHBIC CBOMCTBA TeN M (DU3UUYECKUE SIBICHUS, UCTIONB3YS
dusnueckre BeNMUYMHBI (Macca, 00bEM, IIJIOTHOCTH BEIIECTBA, BpPEMH,
IIyTh, CKOPOCTh, CPEAHAS CKOPOCTh, CUJIa YIPYIOCTH, CHJIA TIXKECTH, BEC
Tela, Cujla TPEeHUs, JAaBlieHHe (TBEPAOTO Tena, >KUJAKOCTH, Tasza),
BBITAJIKMBAIOIIAS CHJIa, MEXaHWYeCKass padoTa, MOIIHOCTb, IUIEYO CHIIBI,
MOMEHT CHWJIbI, KOI(PGUIMEHT TOJE3HOTO JEHCTBUS MEXaHHU3MOB,
KMHETUYeCKasi W TOTEHLHAJIbHAS DHEPTUsi), MpPU OMUCAHUU MPABUIBHO
TPAKTOBaTh  (U3MYECKUH  CMBICI  HCIONB3YEeMBIX  BEIWYHH, WX
0003HaueHUs W CAWHUIBI (U3UYECKUX BEIWYUH, HAXOAUTH (POPMYIIHI,
CBSI3bIBAIOIINE JIAHHYIO (DU3UYECKYIO BEIMYUHY C APYTUMU BEIUYMHAMU,
CTPOUTH IpaUKK U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;



XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKHUE SBIECHUS U MPOLECCHI,
WCIIOJb3Ys MpaBUiia CJIOXKEHUsI CUJl (BAOJb OJHOW IpsiMOM), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBECHs pblyara (0JI0Ka),
«30JI0TO€ TMpPaBUJIO» MEXAHMKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruy, NpU OSTOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA U
3aMMChIBATh €M0 MATEMATHYECKOE BhIPAXKEHUE;

O00BSACHATH (PU3UUECKUE SIBICHMS, TPOLIECCHl U CBOMCTBA TEJl, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyalluil NPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh PUYMHHO--CJIEICTBEHHBIE CBSA3HM, CTPOUTH OOBsiCHEHUE U3 1-2
JOTUYECKUX IIAroB ¢ onopoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3UUYECKUX
ABJICHUN, (PU3NYECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3anadyd B 1-2 JelcTBUA, HMCHONB3Yys 3aKOHBI U
(dopMyIbl, CBs3bIBaOIIME (DU3UUECKHME BEIUYMHBI: HAa OCHOBE aHaln3a
yCIIOBUS 3a/layyl 3aMMChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3HUECKHE
BEJIMYUHBI B (DOPMyNBI M TMPOBOAUTH PACUETHl, HAXOJIUTh CIPABOYHBIC
JaHHBIE, HEOOXOUMBIE JJI PEIICHUs 337a4, OLEHUBATh PEATHUCTUUYHOCTh
MOJIy4eHHON (PU3UUECKON BETUYNHBI;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pEUIUTh MpPH MOMOIIU
(¢u3MUeCKrX METOOB, B OTIMCAHUH MCCIIEIOBAHUS BBIICISTH IPOBEPSIEMOE
npennosioxenue  (TMmoresy),  pasaudyarb W HHTEPIPETUPOBATH
MOJIYYCHHBIH pe3yNbTaT, HAXOAWTh OIIMOKM B XOJI€ ONbITa, JeJaTh
BBIBO/JIBI TI0 €T0 pe3yibTaTaMm;

OPOBOAUTH OMBITBI IO HaOMIONEHUIO (U3MYECKUX SBICHUNA WIIU
buzmIecKux CBOWCTB Te: bopMyIHpOBaTH IpOBEPsIEMbIC
IIPENONIOXKEHUS, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pYI0BaHNUA,
3aMMChIBaTh XOJI OMBITAa U (DOPMYTUPOBATH BHIBOIBI,

BBITIOJHATh TPSMbIE W3MEPEHHS] PACCTOSHHS, BPEMEHHU, MAaCChl Tela,
0o0béMa, CHIIBI W TEMIIEpaTyphl C HCIOIB30BAHUEM AaHAJIOTOBBIX U
UpOBBIX TPUOOPOB, 3aMKCHIBATH I[IOKA3aHUS TMPUOOPOB C YUETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH N3MEPEHUN;

IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (hU3MUECKOIl BETMUUHBI OT
IpPYrol C WCIOJIb30BaHUEM MPSIMBIX H3MEPEHHUH (3aBUCUMOCTU MYTH
PAaBHOMEpPHO JABWXKYIIETOCA Tejla OT BPEMEHU JABUKEHUSA TeJa, CHUJIbI
TPEHMSI CKOJIBKEHHS OT Beca Tena, KauecTBa 00padOTKHU MOBEPXHOCTEN TeN
Y HE3aBHCUMOCTH CHUJIbI TPEHUS OT IUIOLIAU COMPUKOCHOBEHUS TEJ, CUIIbI
YOPYTrOCTH OT YJJIMHEHHUS MPYKUHBI, BHITAJIKUBAIOIIEH CHIIBI OT 00BEMA
NOrpy’KEHHOM YacTH Teja U OT IUIOTHOCTH >KHMJIKOCTH, €€ HE3aBUCHUMOCTH
OT IUIOTHOCTH TeJla, OT IIyOMHBI, HA KOTOPYIO NOTPY>KEHO TEJO, YCIOBHMA
IJIaBaHUs TEJ, YCIOBUM paBHOBECHsI pbluara U OJIOKOB), y4acTBOBaTb B



IUTAHUPOBAHUM  y4EOHOTO WCCIIENOBaHUs, COOHMpaTh YCTAaHOBKY U
BBITIOJHATh W3MEPEHUs, CIeAys NPEIJIOKCHHOMY IUIaHy, (DUKCUPOBATH
pPE3yNbTAThl TMOJTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIIMYMH B BHIC
MIPEIOKCHABIX TaOMUIlT U TPaPUKOB, JENaTh BBIBOJLI 10 pe3ybTaTaM
UCCIICIOBAHUS;

NIPOBOANTL KOCBEHHBIE H3MEpPEHUS (U3NYCCKUX BEIMYHMH (TJIOTHOCTH
BEIIECTBA KUAKOCTH M TBEPIOTO Teja, CHJIA TPEHUS CKOJBXKCHUS,
JaBJICHUE  BO31yXa, BHITAJIKWBAMOIIAsS CHIAa, JCUCTBYIONIAs  Ha
NOTPY)KEHHOE B JKUIKOCTH TEJO, KOI(PQPHUIMEHT TIOJIC3HOTO JACHCTBHUS
NPOCTBIX MEXaHW3MOB), CIIeAysS TPEIJI0KCHHONH WHCTPYKIUU: TIPH
BBITIOJTHEHUN HW3MEPCHHUH COOMpPATh SKCICPUMEHTAIBLHYIO YCTAaHOBKY H
BBIYUCIISITh 3HAUCHUE UCKOMOM BEITUYMHBL

coOJTI01aTh MpaBUiIa TEXHUKH 0€30IMaCHOCTH MPH padboTe ¢ 1abopaTOPHBIM
000py10BaHUEM;

yKa3bIBaTh IMPHUHIUIBI JICHCTBUS NPHOOPOB M TEXHUYECKUX YCTPOWUCTB:
BEChI, TEPMOMETp, JIWHAMOMETpP, COOOIIAIOIIMECS COCYABI, OapoMerp,
phIyar, MOJBMKHBIM U HEITOABM)KHBIN OJIOK, HAKJIIOHHAS IJIOCKOCTD;
XapaKTepU30BaTh TPHHIMIBI  JEHCTBUS HM3YyYEHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOH Ha WX ONHWCAHHUA (B TOM YHCIIE:
NOIINITHAKKA, YCTPOWCTBO BOAOIPOBOJA, THAPABIMYECKUN  Tpecc,
MaHOMETp, BBICOTOMEP, TIOPIITHEBON HACOC, apEOMETP), UCTIONb3Ys 3HAHUS
O CBOHCTBaX (PU3WYECKUX SIBICHUU W HEOOXOMUMBbIC (PU3NUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  NpUMEphl  (HAXOAUTh HMHGDOpPMAIMIO O  TpUMEpax)
NPaKTUYECKOTO HCIONIB30BaHUs (PU3NYECKUX 3HAHHA B TOBCEIHEBHOM
KU3HM JUIs oOecriedeHus 6€30IacHOCTH MPU o0palleHuu ¢ npubopamMu H
TEXHUYCCKUMHU YCTPONCTBAMH, COXPAaHCHHS 30POBBbS WU COOJIIOJICHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHHUS B OKPYKAIOIICH Ccpelie;

OCYHIIECTBIISITh OTOOpP HCTOYHWKOB wuHpopMmannu B HHTepHeTe B
COOTBETCTBHH C 33JIaHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE MMEIOIINXCS
3HAHUM M TyTEM CpPaBHEHHSI PA3JIMYHBIX HCTOYHUKOB BBIJEIATH
uHGOpPMAIINIO, KOTOpas SABISIETCS MPOTHBOPEYMBON WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCTIOJIb30BaTh MPHU BBHIMOTHEHUN YUCOHBIX 3aJaHUN HAYYHO--TIOMYJISPHYIO
auTepatypy (GU3HYECKOrO0  COACp)KaHWs, CIPAaBOYHBIE  MAaTEepUAIbI,
pecypcel cetn IHTEpHET, BIageTh MpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpazoBaHust HHOOPMAITUHU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KpaTKHE MUCHMCHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(POpMANUU (PU3NYECKOTO COACPKAHUSA, B TOM



qyclie MyOJMYHO JeNaTh KPaTKHE COOOIIEHMsI O pe3ysibTarax MPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUW, NpPHU HTOM TIPaMOTHO HCIOJIb30BATh
W3YYEHHBbIA TOHATUUHBIM ammapaT Kypca (U3MKH, COINPOBOXKIATh
BBICTYILJICHUE IIPE3EHTALIUEH;

e IMpPU BBINOJIHEHUU YUYEOHBIX MPOEKTOB M HCCIEIOBAHUN paclpenemsiTh
00s3aHHOCTH B TpyNIE€ B COOTBETCTBHUU C IOCTaBICHHBIMU 3a/ladyaMH,
CIEAUTh 3a BBINOJHEHHEM IUIAHA JEHUCTBHM, aJE€KBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JIEATEIbHOCTh  TPYMNIbl,  BbICTPAUBAThH
KOMMYHHMKAaTHUBHOE B3aMMOJIEVCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

K xoniy o6yuenusi B 8 Kiacce npeaMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

e HCHOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JABUKECHHE
aTOMOB U MOJIEKYJ, arpPEraTHBIE COCTOSIHUS BEILIECTBA, KPUCTAIIMYECKHUE U
amop(HbBIe Tena, HACBHIIMIEHHbIH W HEHACHIIICHHBI TMap, BIAXKHOCTH
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSsS JSHEpPrus, TEIJIOBOW JBUraTelb,
AJIEMEHTAPHBIN JJIEKTPUUYECKUI 3apsl, FIEKTPUUECKOE TMOJE, TPOBOIHUKU
U TUDJIEKTPUKH, TIOCTOSTHHBIN AJIEKTPUYECKUI TOK, MArHUTHOE TIOJIE;

e pasnuyaTh SABJICHUA (TEIUIOBOE pACUIMPEHHE W C)KaThe, Terulonepenaya,
TEIUIOBOE PAaBHOBECHE, CMAuYMBAaHUE, KAIIMJUIIPHBIE SIBJICHUS, UCIApEHHE,
KOHJCHCAIMs, IUIABJICHUE, KPUCTAUIM3alus (OTBEpAEBAaHME), KHUIICHUE,
TeIuIonepeaayda (TErnIonpoOBOAHOCTb, KOHBEKIIVS, U3IIyYEHHUE),
ANEKTPU3aLUs TEJ, B3aUMOJEHCTBHE 3apsAJIOB, NEUCTBUS DJIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHME, B3aMMOJCHCTBUE MArHUTOB, JEHCTBHE
MarHUTHOI'O I0JI1 HA IPOBOJHUK C TOKOM, IEKTPOMAarHUTHas: UHIYKIIHS)
[0 OINHCAaHUIK HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
J€MOHCTPUPYIOLIUX JaHHOE (PU3NUECKOE SIBJICHUE;

e pacrmo3HaBaTh TMPOSIBICHWE M3YUEHHBIX (U3MYECKUX SBICHUH B
OKpY)XaloIlleM MHpE, B TOM 4YHClIE (PUIUUYECKHE SBIECHUS B MPHUPOJE:
IIOBEPXHOCTHOE HATSKEHUE M KANWUIIPHBIE SBICHHS B IIPUPOJE,
KpUCTaJIbl B Ipupoze, u3irydeHue CoaHua, 3aMep3aHue BOJOEMOB,
Mopckue 0pu3bl, 00pa3oBaHHE pOCHI, TYMaHa, HHEsl, CHETa, JIEKTPUUECKUE
ABJIEHUSI B aTMoc(epe, 3JIEeKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noje 3eMiH, Ipeid MomocoB, pOidb MArHUTHOTO TOJS AJIs KU3HU Ha
3emiie, NOJSPHOE CUSTHUE, NIPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 3a]a4y B
y4eOHYI0, BBIICIATHh CYIIECCTBEHHBIC CBOMCTBA (TIpHU3HAKH) (PU3MUECKUX
SIBIICHUM;

e OMNMUCHIBATh U3yYCHHBIC CBOMCTBA TN U (U3NUYECKHUE SIBICHUSA, UCIIOIB3YS
(u3nuecKre BEJIMYMHBI (TEeMIEpaTypa, BHYTPEHHSA 3HEPIUsi, KOJIHMYECTBO
TEIJIOTHI, yIEJIbHAs TEIUNIOEMKOCTh BELIECTBA, yAEJbHAs TEIUIOTA



IUIaBJICHMS, yJeJbHasg TeIIoTa NapooOpa3oBaHusl, YAENbHas TEIUIOTa
CropaHusi TOIUIMBA, KO3(DPUIMEHT TOJIE3HOTO JEUCTBUS TEIUIOBOM
MAIllMHbI, OTHOCUTEIbHAs BIIAXKHOCTHb BO3/yXd, AJIEKTPUUYECKUHN 3apsih,
CUJa TOKa, JJIEKTPUYECKOE HAIPSIKEHHWE, CONPOTUBIIECHUE IPOBOJAHUKA,
yIEeIbHOE  CONPOTHUBIIEHHE  BelleCcTBa, pabota W MOIITHOCTb
ANEKTPUYECKOrO0 TOKa), NpU ONUCAHWU NPABWIBHO  TPAKTOBATh
(u3MUECKUl CMBICI MCHOJb3YEMbIX BEIUYMH, 0003HAYEHUS M €IUHULIBI
(¢u3MUeCKUX BEJIMYMH, HAXOAUTh (OPMYJbI, CBSI3bIBAIOIINE JIAHHYIO
(Gu3MUeCKyl0 BEJIMYUHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH Trpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

XapaKTepu3oBaTh CBOWMCTBA TeJ, (PU3MYECKHE SIBJICHUS U MPOLECCHI,
UCITIOJIb3YSl OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO--KNHETUUYECKON TEOPUH
CTpOEHUS BEIlEeCTBA, MPUHLHUI CYNEPHO3ULUU MOojieil (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma [J1s ydacTKa Lenu, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpaHEHHMS DJHEPruM, NIpU OTOM  J1aBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHa M 3alHMCBhIBATH €r0 MaTEMaTUYECKOE
BBIPAKEHUE;

OOBSACHATh (U3MUYECKHE MPOLECChl W CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTyallli MPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH
IPUYUHHO-CIIEJICTBEHHBIE CBS3U, CTPOUTH O0BsICHEHUE U3 1—2 JTIOTMYECKHUX
maroB ¢ omnopod Ha 1-2 u3y4eHHBIX CBOWMCTBA (U3MYECKUX SIBICHUH,
(Gu3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacuéTHble 3anadyd B 2—3 JEUCTBUS, HCMOJIb3YyS 3aKOHBI U
dbopMyIbl, CBsI3bIBaOIINME (DU3UUYECKHE BEIMYMHBI: Ha OCHOBE aHaln3a
YCIIOBHS 3aJlauyd 3alHiChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HENOCTATOK
JAHHBIX JUIsI peIIeHHus 3aJadd, BBIOUpATh 3aKOHBI H  (OPMYIIHI,
HEOoOXOMUMBbIE s €€ pelieHus, MPOBOAUTH Pacu€Thl U CPABHUBATH
MOJIYYeHHOE 3HaueHue (U3NUECKOM BEIMYMHBI C U3BECTHBIMH JIAHHBIMU;
pacrno3HaBaTh MPOOJEMbl, KOTOpPbIE MOXKHO pELUIUTh IMpPU OMOIIH
(¢u3nYecCKuX METOJIOB, MCIIONb3ysd OMHCAHHE HCCIEIOBAaHUS, BBIICISTH
IIPOBEPSIEMOE  IIPEAIIOJIOKEHNUE, OLICHUBATh IPABUIBHOCTH  IOPSAKA
IIPOBEJICHUS UCCIIE0OBAHMUS, A€JaTh BEIBOBI;

OPOBOJIUTh OMBITHI MO HAOMIOJECHUIO (PU3UYECKUX SBICHUM WIH
¢u3rUecKrX CBOWCTB Tel (KaMWIISIPHBIC SBICHHS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEma, TeMrneparypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHMsl NpPH M3JIYYEHHH OT LBETa H3JIy4aromen (Toriomaromei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIIEPATypbl KUIAKOCTH U
IUIOIAAA €€ TIOBEPXHOCTH, DJIEKTpHU3alMs Tel W B3aUMOJICHCTBHE
ANEKTPUUYECKUX 3aPANI0B, B3aUMOACHCTBAE NTOCTOSTHHBIX MAarHUTOB,



BU3yQJIM3alllsl MAarHUTHBIX TIOJE€H TOCTOSHHBIX MAarHUTOB, JCHCTBUSA
MarHMTHOTO TIOJS Ha MPOBOAHHK C TOKOM, CBOMCTBa JJIEKTPOMArHUTa,
CBOICTBa 3JEKTPOJABUraTeisi TMOCTOSHHOIO TOKa): (OpMYIUpOBATH
MpoBepsieMble MPEATONIOKEHHSI, COOUPATh YCTAHOBKY M3 IMPEATI0KEHHOTO
000pyTI0OBaHUS, OMUCHIBATH X0 OMBITa U (POPMYIUPOBATH BBHIBOJIBI;
BBIIOJIHATh ~ TPSMBbIE  HM3MEPEHUs  TEeMIepaTypbl,  OTHOCHTEIHHOU
BIOKHOCTH BO3JyXa, CHUJBl TOKA, HANPSDKEHHUS C HCIOJNBb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JAaTYMKOB (PU3UYECKUX BEIMYMH, CPaBHUBATH
pe3yabTaThl U3MEPEHHH ¢ yUYETOM 3aJaHHOW a0COTIOTHON MOTPEITHOCTH;
NPOBOJIUTH UCCIIETIOBAHUE 3aBHCUMOCTH OJHOM (hU3MUECKON BETMYHHBI OT
ApPYroil C  WCHOJB30BAaHUEM TPSAMBIX H3MEpPEHHH  (3aBHCHMOCTH
COMPOTUBJICHHSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMAAN IOTEePEeIHOro
CEUCHUS U YACTHHOTO COMPOTUBIICHUS BEUIECTBA MIPOBOJIHMKA, CHIIBI TOKA,
WIYIIer0 Yepe3 TMPOBOJHHUK, OT HAMpsDKCHUS Ha  MPOBOIHHKE,
WCCIIEJIOBAaHNE  IIOCJICIOBATEILHOTO ¥ MapauIebHOTO  COSAMHECHUN
NPOBOJIHUKOB): TUIAHUPOBAaTh WCCIEJOBaHUE, COOUPATh YCTAHOBKY H
BBITIOJIHATh W3MEPEHHsI, CIEIysl MPEIIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynabTaThl IMOJYYCHHON 3aBHCHMOCTH B BHJIE TaOmWI[ U TpaduKOB,
JIeJIaTh BHIBOJIBI 110 PE3yJbTaTaM UCCIEIOBAHMUS;

POBOAUTh KOCBEHHbIE HU3MepeHUs (QU3NYECKUX BeIUYMH (yAesIbHas
TEIUIOEMKOCTh ~ BEILIECTBA, COMPOTHBJICHUE TMPOBOJHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATH HM3MEPEHHUs, COOUpaTh
AKCIIEPUMEHTATBHYIO YCTAaHOBKY, CIIEysl MPEIIOKEHHON HHCTPYKIIHMH, U
BBIUUCTISITh 3HAUCHHUE BEINYUHBI,

co0JIro1aTh MIpaBUiia TEXHUKHA 0€30IaCHOCTH MpH padoTe ¢ 1abopaTOpHBIM
000py10BaHUEM;

XapaKTepu30BaTh NPUHIMIBI  JEHCTBUA HM3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha HMX omucaHus (B TOM YHCIE:
CHUCTeMa OTOIUICHHUS JIOMOB, TMIPOMETp, MapoBas TypOHHA, amMIepMeTp,
BOJIETMETP, CUETUYMK HJIEKTPUUYECKOW HHEPrHH, 3IIEKTPOOCBETHUTEIbHBIC
npubOpHl, HArpeBaTENIbHBIC 3JIEKTPOIIPUOOPH! (IPUMEPHI), IEKTPUIECKUE
PEIOXPAaHUTENH, SJICKTPOMArHUT, FIEKTPOABUIaTENb IIOCTOSTHHOTO TOKA),
UCTOJB3ysl 3HAaHUA O CBOMCTBax (M3MUYECKUX SIBICHUI W HEOOXOIUMBIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA M H3MEpPUTENIbHbIC
npubopel MO CXEeMaM M CXEMaTUYHBIM PUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCHUXPOMETpP, TUTPOMETpP, ABUTATEIb BHYTPEHHETO
CTOpaHUs, 3JEKTPOCKOII, PEOCTAaT), COCTABISATh CXEMbI SJICKTPUUECKUX



[eNneil ¢ MoCIe0BaTENbHBIM U MapaJIeIbHBIM COCIUHEHHEM DJIEMEHTOB,
paszinyasi yCIOBHBIE 0003HAUYEHHUS AIIEMEHTOB YJIEKTPHUUECKUX IICTICH;
MPUBOMUTH  MPUMEpPHl  (HaXOOWTh  HWHPOPMANMIO O  TMpUMEpax)
MPAKTUYECKOTO HCIOIh30BaHUS (U3MYECCKUX 3HAHWA B TOBCEIHEBHOMN
KU3HU I oOecrieueHrs 0€30MMacHOCTH TIPU OOpaIieHUH ¢ IpUOOpaMu |
TEXHHYECKUMHU YCTPOUCTBAMH, COXPAHCHHS 3J0POBbS M COOJIOICHUS
HOPM 5KOJIOTHYECKOT0 MOBEICHUS B OKPYKAIOIICH Cpeie;

OCYIICCTBIISITh  MOUCK HMHPOpMAMK  (DU3UIECKOTO COACpKAHUA B
NuTepHeTe, Ha OCHOBE WMCIONIMXCS 3HAHUH MW MYTEM CpaBHEHUS
JOTIOJTHUTENIBHBIX ~ MCTOYHUKOB  BBIICIATH HHPOpPMAILMIO,  KOTOpas
SIBJIICTCS TIPOTUBOPEYNBOM WIJTH MOYKET OBITh HEJIOCTOBEPHOM;
UCIIOJIb30BaTh NP BBIMOTHEHUN YUCOHBIX 3aJaHUN HAyYHO--TIONYJISIPHYIO
aMTepaTypy (U3HYECKOrOo COACP)KAHWs, CIPABOYHBIE  MaTEpPUAIBI,
pecypcel ceTr MIHTEpHET, BlaaeTh MpUéMaMy KOHCIIEKTUPOBAHHS TEKCTa,
npeoOpa3oBaHus HHOOPMAIIUU M3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIC NMHCHbMEHHBIC W KpaTKUE YCTHBIC COOOIICHWS,
0600mass wHpOpMANMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO
colepKaHWs, B TOM 4YHCJIC NYOJUYHO TMPEACTABIATh PE3yJIbTaThI
NPOEKTHOW WIJIM WCCIIEIOBATEILCKON NEATEThbHOCTH, MPH 3TOM T'PaMOTHO
UCTIOh30BaTh M3YYCHHBIM TOHATUHHBIA ammapar Kypca (U3HKH,
COIIPOBOX/IaTh BBICTYIUICHHE MTPE3CHTAIINCIH;

NpY BBITIOJHEHUH YYEOHBIX MPOEKTOB W HCCIICIOBAaHUA (PU3NISCKUX
IPOIIECCOB PACIPENCIsATh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUH C
NIOCTaBJICHHBIMU 3aJa49aMU, CIICJUTh 3a BBHIITOJIHEHUEM TIaHA JCUCTBUN U
KOPPEKTUPOBaTh €ro, aJcKBaTHO OIICHUBATh COOCTBEHHBIM BKJIAI B
JESATENLHOCTD TPYIIIBI, BEICTPAaUBATh KOMMYHHKATHBHOE B3aHMMO/ICHCTBHE,
IPOSIBJISISt TOTOBHOCTH pa3perniarh KOHMIUKTHL.

K koHIy oOyueHus B 9 kjacce npeMeTHbIC Pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJI30BATh MOHATHS: CUCTEMa OTcu€Ta, MaTepuajbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHUYECKOTO NBIDKCHHS, Aedopmarius
(ympyrasi, macTuyeckasi), TPEHUE, IEHTPOCTPEMHUTEIbHOE YCKOpPEHHUE,
HEBECOMOCTbh M NEPErpy3KH, LEHTP TAXKECTH, aOCOJIIOTHO TBEPAOE TEJIO,
IIEHTP TSOKECTH TBEPIOTO Tesia, paBHOBECHE, MEXaHUYECKUE KOJICOAHMs U
BOJIHBI, 3BYK, WH(Pa3ByK U YJIbTPa3BYK, JJICKTPOMArHUTHBIC BOJIHEI,
IIKaaa 3JEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JTallbHO30PKOCTb,
CIEKTPBI UCITYCKAHMSI M TIOTJIONICHUS, ab(a-, 6eTa- ¥ raMMa-u3IydeHus,
W30TOIIbI, SiZIEpHAsi SHEPreTHKA;



pasznuyarh SIBI€HHUS (pPaBHOMEPHOE M HEpPABHOMEPHOE MPSMOJIMHEIHOE
JBUKEHUE, DPABHOYCKOPEHHOE MPSIMOJIMHEMHOE [IBH)KEHHE, CBOOOJHOE
MaJIeHUE TeJl, pABHOMEPHOE JIBHIKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBHE
TEJ, PEAKTUBHOE JBUKEHUE, KOJeOaTelIbHOE ABM)XEHHE (3aTyXarollue U
BBIHYKJICHHBIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBH)KEHHE, OTPA’KEHUE
3ByKa, MPSIMOJIMHEWHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, NIOJIHOE BHYTPEHHEE OTpa)KeHUE CBETA, pa3jioKeHue 0eIoro cBeTa B
CHEKTp U CJOXKEHUE CHEKTpPaJbHBIX I[BETOB, JUCIEPCUS CBETa,
€CTECTBEHHasi PaJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEWYATOrO CIEKTpa
U3TyYEHHs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHNX JAaHHOE (PU3NYECKOE SIBIICHUE;

pacno3HaBaTh NPOSBICHHE HW3YYEHHBIX (U3MYECKUX SBICHUNA B
OKpyXaromeM Mupe (B TOM uucie (U3NYECKHUE SIBICHHUS B TPHUPOJE:
NPWIKBHI U OTIUBBI, ABMKEHHUE T1aHeT COTHEYHON CHUCTEMbI, pEaKTUBHOE
JIBUKEHUE IKUBBIX OpPraHU3MOB, BOCHPUATHE 3BYKOB IKMBOTHBIMH,
3eMJIETpSICEHUE, CEHCMUYECKHe BOJHBI, I[yHaMH, 53XO0, IIBeTa Tell,
ONTUYECKHE SIBJICHUS B MPUPOJE, OHOJOTMYECKOE ACHCTBHE BUIMMOTO,
yIbTPaUONIETOBOIO W PEHTTEHOBCKOIO HW3JIYYEHHMM, €CTECTBEHHBIN
pasivoaKkTUBHBIA (OH, KOCMHUYECKHE JIy4ud, DPAJUOAKTHUBHOE H3ITy4EHHUE
OPUPOAHBIX MHMHEpAJIOB, JEWCTBHE pPAJAMOAKTHBHBIX M3JIy4YE€HHH Ha
OpraHu3M 4eJIOBEKa), IPU 3TOM IEPEBOJUTH IMPAKTHUYECKYIO 3a7ady B
y4eOHYI0, BBIIEIATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKU) (U3NYECKUX
SIBJICHUI;

OIKCHIBaTh MU3yYEHHBIE CBOMCTBA Te€I M (PU3NYECKUE SIBICHUS, UCIOIB3YS
¢usnyeckue BEIMYMHBI (CpefHss MU MIHOBEHHAs CKOPOCTh Tejla Ipu
HEPABHOMEPHOM JIB)KCHHH, YCKOPEHHE, IEPEMEIICHUE, IyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHUs, CHJIa YIOPYIOCTH, CWJIA TSDKECTH, YCKOpPEHUE
CBOOOJHOTO TMAJCHUs, BEC Tela, WMIYJIbC Tela, HUMIYJIbC CHIIbI,
MexaHudeckass paboTa M MOIIHOCTb, IOTEHIUAIbHAsg OHHEpPrus Tena,
HOJHATOIO HAaJl MOBEPXHOCTBIO 3€MJIM, MOTEHIUAIbHAS SHEPIUs CHKATON
OPYXXUHBI, KWHETUYECKAas DSHEPIus, IIOJIHAs MEXaHU4YecKas »JHeprus,
HEepUoJ U 4acToTa KoneOaHul, JIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MMOKA3aTeslb MPEJOMIICHHS CPEAbI), IPU ONUCAHUU
NpPaBUIBHO TPAKTOBAaTh (U3MYECKUN CMBICH HCIOJB3YEMBIX BEJIWYHH,
0003HAYEHUSI U EIUHUIBI (U3NYECKUX BEIUYMH, HAXOIUTh (OPMYIIBI,
CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMYHMHY C APYTMMH BEIMYHHAMH,
CTPOUTH rpapUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKHUX BEIINYHH;
XapaKTepu30BaTh CBOWMCTBA TeJ, (PU3NYECKHUE SBIECHUS U IPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHMsI SHEPIMH, 3aKOH BCEMHPHOIO TATOTEHUS,



NPUHLUI CYNEpPHO3UIMN CHJI, TPUHLHUI OTHOCUTENbHOCTH [ amwmes,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUsI MUMIYJbCa, 3aKOHbI OTPAKEHUS U
MPEJIOMJIEHUS CBETA, 3aKOHBI COXPAaHEHHUS 3apsAJI0BOT0 U MACCOBOI'O YHCET
IpU SIIEPHBIX pEakUusAX, IpU 3TOM JaBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA U 3aIIUCBHIBaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSACHATh (U3MUECKHE NPOLECChl W CBOWCTBAa TeJ, B TOM YHUCJIE U B
KOHTEKCTE CHUTYaIlHii MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBIABIATH
OPUYMHHO--CJICJICTBEHHbIE  CBSI3U, CTPOUTh OOBsICHEHHWEe U3  2-3
JIOTUYECKUX IIAroB ¢ ONOpoil Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3UYECKUX
ABJICHUN, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemiatb pacy€THble 3aJaud  (omMparolMecss Ha cuUcTeMy u3 2-3
YpaBHEHHMIT), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBS3bIBAIOLINE (HU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBUS 3a/lauyd 3alMChIBaTh KpaTKOe
yCIIOBHE, BBISBIATH HEIOCTAIONINE WM WU30BITOYHBIC TaHHBIC, BHIOUPATH
3aKOHBI U (DOPMYITBI, HEOOXOAMMBIE JJISi PEUICHHS, POBOAUTH PACUEThHI U
OLICHMBATh PEATMCTHUYHOCTh TOJYYEHHOTO 3HA4YeHUs (pu3ndeckon
BCJIUYHHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh TMPU T[OMOIIU
(Gu3MUECKHX METOAOB, MCIOIb3Yys ONMUCAHWUE HCCIEAOBAHMS, BBIIESATH
IpoBepsieMOe MPENANOIOKEHNEe, OICHUBATh MPAaBUIBHOCTH TOPSAKA
NPOBEJICHUs  HMCCIENOBAaHUsA, JellaTh  BBIBOJBI, HWHTEPHPETUPOBATH
pE3yNbTaThl HAOIOICHH U OIIBITOB;

OPOBOAUTH OMNBITBI 10 HAOMIOAEHHIO (U3MYECKUX SBICHUM WU
¢du3nueckux CBOWCTB Tell (M3yueHHEe BTOpPOro 3akoHa HploTOHA, 3aKoHa
COXpaHEHUS] HHEPTrUU, 3aBUCUMOCTH TEPHOJa KOJCOAHUH MPYKUHHOTO
MasiTHUKA OT MAaccChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTUTY/BI MaJIbIX KOJEOaHHH, MPSIMOIIMHEHHOE pacIpOCTpaHEHUE CBETA,
pasnokeHue OeNoro CBeTa B CHEKTpP, U3yUEHHE CBOMCTB M300paxKeHUS B
IUIOCKOM 3€pKajie U CBOWMCTB H300pa)keHHs IpeaMera B coOuparomen
AWH3e, HAOMIOJEHUE CIUIONIHBIX W JUHEHYATBIX CIEKTPOB H3ITYUYCHUs):
CaMOCTOSITETTLHO ~ COOMpaTh YCTAaHOBKY W3 HM30BITOYHOTO Habopa
o0opyaoBaHUs, OMHWCHIBATH XOJI ONBITA W  €ro  PE3yNbTaThl,
(dbopMyITHpOBaTH BHIBOIBL

IPOBOJIUTH MPU HEOOXOIMMOCTH CEPUIO MPSIMBIX U3MEPEHHH, omnpeaenss
cpeaHee 3HAYCHHE U3MEpsAeMOl BelW4YuHbl ((POKYCHOE paccTOosiHHE
coOuparomieii JTUH3bI), OOOCHOBBIBATH BBIOOP cmoco0a W3MEpeHUs
(u3MepuTenbHOro npudopa);

MPOBOJUTH HCCIEJOBAHUE 3aBUCUMOCTEH (U3WUECKUX BEIUYHH C
WCITOJIb30BAaHUEM TMIPSAMBIX U3MEPEHHH (3aBHCUMOCTD IYTH OT BPEMEHHU



IIpU PaBHOYCKOPEHHOM [IBM)KEHUU 0€3 HadaJlbHOM CKOPOCTH, TMEpHOa
KOoJie0aHU MaTeMaTHYECKOr0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpake€HUs CBETa OT yIJia MajJeHUs W yria MNpeJoMJICHUS OT yriia
MajJieHusi): TUIAaHUPOBATh UCCJIEAOBaHUE, CaMOCTOSITEILHO COOHMpAThH
YCTAaHOBKY, (UKCHUPOBATh pPE3yibTaThl MOJYYEHHOHW 3aBUCHUMOCTH
bu3MYeCKUX BEIWYUH B BUAEC TAaONMUIl M rpadUKOB, J€JIaThb BBIBOJIBI IO
pe3yabTaTaM HCCIICI0OBAHUS;

NIPOBOJAUTh KOCBEHHBIE W3MEPCHHS (U3UYECKUX BEIMYMH (CPETHSISA
CKOPOCTh W YCKOpPEHHUE Tella TMPU PABHOYCKOPEHHOM  JIBUKEHUU,
YCKOpPEHUE CBOOOJHOrO MaJCHUS, XKECTKOCTh MPYKUHBI, KOAIDPHUIIUCHT
TPEHUSI CKOJBKEHUS, MEXaHWYeckass pabdoTa W MOIIHOCTh, 4YacTOTa H
nepuoa  KoysieOaHUl MaTeMaTH4ecKOro M TPYKUHHOTO MAasSTHHUKOB,
ONTHYECKasl Ccujga coOuparomeid JIMH3bI, PaJuOaKTUBHBIM  (DOH):
IJIAHUPOBATh HM3MEPEHMs, COOMpATh SKCIEPUMEHTAILHYH) YCTAHOBKY WU
BBITIOJTHATh U3MEPEHUS, CICAYys MPEIIOKCHHOW MHCTPYKIIMH, BBIYHCIISATH
3HaYCHHUE BEJIMUMHBI M aHAJTM3UPOBATH MOJTYYEHHBIE PE3yJIbTaThl C yUETOM
3aITaHHOM TOTPENTHOCTH U3MEPECHU;

co0JIr0/1aTh TIpaBUJia TEXHUKH 0€30MaCHOCTH MPHU paboTe ¢ J1abopaTOPHBIM
000pya0BaHUEM;

paznuyaTh OCHOBHBIE TPU3HAKH M3YYEHHBIX (PU3NYECKUX MOJIEIEeH:
MaTepHualibHas TOYKa, a0CONIOTHO TBEPIOE TENO, TOYEHYHBIH HCTOUHHUK
CBeTa, Jy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aTroMa, HYKJIOHHAas
MOJIeSIb AaTOMHOTO SI/Ipa;

XapaKTepu30BaTh MPHUHIUIBI  JEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HUX ONucaHusi (B TOM YHUCITE:
CIUJOMETP, NaTYMKU TIOJNOXKCHHsI, PACCTOSIHUSI M YCKOPEHHMs, paKera,
9XOJIOT, OYKH, Tepuckom, Qoroanmapar, ONTUYECKUE CBETOBOJBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuiabcoHa), HUCHONB3yd 3HAHUS O
CBOMCTBaX (PU3NYECKHX SBICHUA W  HEoOXonumble (U3HUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHYHbIE PUCYHKH M3YYCHHBIX TEXHHMUECKHUX
YCTPOMCTB, M3MEPHUTEIbHBIX MPUOOPOB W TEXHOJOTHMUYECKHX TMPOIECCOB
OpU pelIeHUH y4eOHO--IPAKTHUYECKUX 3a/ad, ONTHYECKHE CXEMBI IS
MIOCTPOCHMS N300paKEHUH B MJIOCKOM 3€pKajie M COOMPAIONICH JINH3E,;
NPUBOIUTH  TPUMEPHl  (HAXOAUTh  WHPOpPMAIMIO O  TMpUMEpPax)
NIPAKTUYECKOTO HCIONh30BaHUA (U3UUECKUX 3HAHWA B TOBCETHEBHOMN
KU3HU 111 oOecrieueHus: 0€30MacHOCTH MpU 00palleHuu ¢ npudopamu u
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHEHHS 3J0pPOBbsi U  COOIIOJCHUS
HOPM 3KOJIOTHYECKOT0 TIOBEACHUS B OKPY KAIOIIEH Cpee;



OCYIIECTBIATh TOWCK HWHPOpMAMu (HU3HUECKOTO COACp)KAaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHPYS MTOUCKOBBIN 3aMpoc, HAXOAHUTh
MyTH OMpeeNieHUs] JOCTOBEPHOCTH MONYYSeHHONH MH(POpPMAIMN Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOMOJHUTEIbHBIX UCTOYHHKOB;

UCTIOJIH30BaTh MPH BHITIOJTHEHUH YUYE€OHBIX 3aJaHUN HAYYHO--TIOMYJISIPHYIO
AUTEpaTypy (U3NYECKOTO COJEp)KaHUs, CIPABOYHBIE  MaTEepHUAIbI,
pecypcbl cetn MHTEpHET, BIageTh MpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusl HHGOPMAIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
UHPOpPMAIIMN U3 HECKOJIBKUX HCTOYHHKOB (DHU3MUECKOTO COJEpIKaHMUS,
MyOJIMYHO TMPEACTABIATH PE3YJIBTATHI MPOSKTHOW I MCCIIETOBATEIBCKON
ACeSTeNbHOCTH, TPH 3TOM TPAMOTHO  HWCIOJB30BaTh  W3YYCHHBIH
NOHATUHHBIA amnmapar HM3y4aemMoro pasiena (QU3uKd W COMPOBOXKAATH
BBICTYIUICHHWE TIpEe3eHTAIed ¢ y4€ToM OCOOCHHOCTEH ayJauTOpUH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungpossbie)
Kontpoabnbie | IIpakruyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Paszpnen 1. ®usuka u €€ pojib B IO3HAHUM OKPYKAIOLIEro MUpPa
bu6moreka [{OK
11 ®dusnka - HayKa o o€ 2
M3HKa - HayKa O fpupon https://m.edso0.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
HBMACCKHE BEMIHAMHbL https://m.edso0.ru/7f416194
bu6mmoreka [{OK
1.3 E 5 2 1
CTE€CTBEHHOHAYYHBIN METO MO3HAHUS httos://m.edsoo.ru/7f416194
Hroro o paznmeny 6
Pa3nen 2. [lepBoHavajibHbIe CBeIEHUSI O CTPOEHNH BelllecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BelliecTha https://m.edso0.ru/7f416194
29 JBrykeHre 1 B3auMOISHCTBUE YaCTHI] 9 1 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2.3 ArperaTHble COCTOSHUS BEIIECTBA 2 httos://m.edsoo.ru/7f416194
Uroro no pazneny 5
Paznen 3. /IBu:keHHe M B3auMoOAelCTBHE TeJ
bu6muoreka [JOK
3.1 MexaHHiecKoe ABIKCHHC 3 https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, IIOTHOCTh 4 1 bubmuoreka [JOK
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https://m.edsoo.ru/7f416194

bu6moreka [IOK

33 (ua. B cin 14 2 https://m.edso0.ru/7f416194
Hroro no pazneny 21
Paznen 4. JlaBiienne TBEPABIX TeJl, :KUAKOCTEN U ra3oB
41 [asnenue. Ilepenaua naBienust TBEpAbIMU 3 bubnuotexa [JOK
' TeJIaMH, JKUIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bu6mmoteka [IOK
42 Jlapnerie xuzkocta ° https://m.edso0.ru/7f416194
bu6moreka [{OK
43 ATvochepHoe fanere 6 https://m.edso0.ru/7f416194
44 JlelicTBUE KUIKOCTH U ra3a Ha MOTrpyKEHHOE 5 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro o paznmeny 21
Pa3znen 5. PaGora 1 MOIHOCTDH. DHeprus
bu6mmoreka [JOK
>1 PaoTa 1 MomHOCT 3 . https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 HlpocTsre MexaHH3MEL ° . https://m.edso0.ru/7f416194
bubmuorexa [JOK
>3 Mexattiiecias SHepris 4 ! https://m.edso0.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KJIACC

KoauyecTBo yacoB DJIEeKTPOHHBbIE
HaumeHoBaHHe pa3iesioB H TeM uudpoBbIe
Ne n/m P Kourpoabnsie | IIpakTuyeckue (uubp )
NMPOrpaMmblI Bcero odpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazjnen 1. TenuioBble siBJIeHUA
. bubnuotexa [JOK
11 CrpoeHue 1 cBOHCTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Teruosbie mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. JiaekTpuyecKue 1 MATHUTHBIE SIBJIEHUSI
21 DIIEKTPUYECKHE 3aps/Ibl. 3apsHKEHHBIE Tella 7 1 bubnuoreka [IOK
' U UX B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [IOK
2.2 [TocTOSTHHBIN AIEKTPUIESCKUN TOK 20 1 7 httos://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHHTHRIC ABICHHA https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 UICKTPOMATHHTHAS HHAYKLIHS 4 https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 3 145
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9 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaunmMeHoBaHMe pa3/1eJioB U TeM nudpoBbIe
Ne n/m P Kontpoabusie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoTsbI padoThI
pecypchl
Pa3znen 1. Mexanuueckue siBJIeHUsI
MexaHn4eckoe IBMKEHUE U CITOCOOBI €ro bu6motexka [IOK
11 10 1
OIHMCaHMS https://m.edsoo.ru/7f41a4a6
bu6moreka [{OK
1.2 B i 20 1 3
SAMMOJCHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.3 3 10 3
AKOHBI COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no paznmeny 40
Paznen 2. Mexannueckue K0JI€0AHUS U BOJHEBI
bu6mmoreka [IOK
2.1 Me €CKHe €0 7 3
NAHITCCIHE RONCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
2.2 MexaHn4ecKHe BOJIHBL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pasjaen 3. DiieKTpOMAarHuTHOE 1MOJIe ¥ YJIEKTPOMATHUTHbBIE BOJIHBI
DNEeKTPOMAarHuTHOE I0JIE U bubnuorexa [IOK
3.1 6 2
3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 6
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Pa3gen 4. CBeToBbI€ AIBJICHUSA

4.1 3aKOHBI pacIpOCTPAHEHUSI CBETA 6 2 buommorea HOK
: pacmpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2
JIMH3BI ¥ ONITHYECKHE TIPHOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Pa3noxenue 6es0ro cBeTa B CIEKTp 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pa3zgen 5. KBanToBbIe AIBJICHUSA

51 Hcyckanue v morioieHue CBETa aTOMOM 4 1 bubmorexa LHOK
) Y m https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
5.2 CTpoenue aToMHOTo 571pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.3 s 7 1 1
JICPHBIC PCAKIIHH https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Pasnen 6. [loBTOpUTEIbHO-00001IaK01IIUIT MOTY b

6.1 [ToBTOpEeHUE M 000OIICHUE CONCPIKAHMS 9 9 bubmuorexa [JOK
' Kypca ¢husuku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27

JOKYMEHT MOAMVCAH SIEKTPOHHOM MOAMMCHIO
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YYPEXXOAEHUE "BYPAKOBCKASl CPE[HAS1 OBLLLIEOGPA30BATEJIbHAS

LUKOJIA CMTACCKOr0O MYHULMMNAJIbHOIO PAMOHA PECNYBJTUKU

TATAPCTAH", VBaHoBa MapvHa BnagumuposHa, vupekTop
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