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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o ¢Qusuke Ha ypOBHE OCHOBHOIO 00IIero o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJOXEHUU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTelIbHOM MPOTPaMMBbI, MPEACTABICHHBIX B
OI'OC 00O, a takxke ¢ yueToM (enepanbHOi paboueil mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenogaBanust yueoHoro npeamera «Ouznkay.

Copepxanue mnporpaMMmbl 10 (U3MKE HampaBieHO Ha (OpPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH OOYYaIOUIMXCS W OPraHu3alMio H3y4deHUus
(¢u3MKUM Ha JesATeNIbHOCTHOM ocHOBe. B mporpamme mno ¢u3uKe YYUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzauuu TpeboBanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM M METANpEAMETHBIM pe3yJbTaTaM 00yUYeHUsl, a TaKxKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111ero 00pa3oBaHMUsl.

[Iporpamma o gu3uke ycTaHaBlIMBAaeT paclpeeieHrne yueOHOro Marepuania
1o rojam oOyuyeHus (1o Kjiaccam), MpejiaraeT IPUMEPHYIO MOCIIeI0BaTEIbHOCTD
U3Y4YCHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJEpKAHHS U
y4€Te BO3PACTHBIX OCOOEHHOCTEH 00yJarOIINXCS.

[Iporpamma mo ¢uszuke paspaboTaHa C IEJNbIO OKa3aHHUS METOJIMYECKOU
MIOMOIIY YYUTENIO B CO3J]aHUU paboueil MporpaMMBbl 10 y4eOHOMY TIPEIMETY.

®uzrka SABISETCS CHUCTEMOOOPA3yIOIIMM  JJiIi  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEMETOB, MOCKOIBKY (PU3NYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIECCOB
U SIBIICHUM, M3ydyaeMbIX XUMHUEH, Ouosioruend, actpoHoMued U (U3NUECKOU
reorpadguei, BHOCUT BKJIAJ B €CTECTBEHHO-HAy4YHYI0 KapTUHY MHUDA,
NpelocTaBIsieT Haubosee sCHbIe O00pa3ibl MPUMEHEHHUS HAYYHOTO METoja
MO3HAHUS, TO €CTh CII0CO0a MOJYYSHHsI JOCTOBEPHBIX 3HAHUN O MUPE.

OnHa w3 TIaBHBIX 3a7a4 (PU3MUECKOTO 0O0pa3oBaHUS B CTPYKTYpPE OOIIEro
o0pa3oBaHus COCTOUT B (POPMUPOBAHUU ECTECTBEHHO-HAYYHOW TPaMOTHOCTU U
MHTepeca K HayKe y 00yJaronmxcs.

N3yuenne Qusukn Ha 06a30BOM ypOBHE TIPENINOiaraeT OBJIAJICHUE
CIEAYIOIINMHU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSCHSTH SBICHUS;

e OLICHMBATh U TOHUMATh OCOOEHHOCTU HAYYHOTO UCCIIEIOBAHNUS;

e HHTEpPNPETUPOBATH  JIaHHBIE W UCIOJb30BaTh  Hay4dHbIC
JIOKa3aTeNbCTBA JJIs1 TOJTYYEHHUS BBIBOJIOB.

Hemn wusyuyeHuss (PU3MKA HAa YpPOBHE OCHOBHOrO o00Imero oOpa3oBaHUs
onpenenensl B KoHuenmuu npenojaaBaHus ydyeOHoro mnpenmera «®Duszukay B
oOpa3zoBaTenbHbIX oOpraHuzanusix Poccuiickoit ®@enepauuu, peamu3yromNX
OCHOBHBIE 0011€00pa30oBaTEIbHbIE TPOrPaMMBbl, YTBEPKICHHOW pelIeHUEM



Komnerun Munucrepctsa npocseienus Poccuiickoit denepanuu (mpoTokoia ot 3
nexadbps 2019 r. Ne ITK-4BH).
Ieaun n3zyyenus pusuku:

MpUOOpPETEHNE WHTEpeca W CTPEMJICHUS OOYyJYalomUXCS K HayYHOMY
U3YYCHHUIO TPUPOJIBI, PA3BUTHE WX HMHTCIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJC IMO3HAHHUS U (OPMHUPOBAHUE
UCCIICIOBATEIHCKOTO OTHOIIECHUS K OKPY>KAIOIINM SBJICHUSIM;
dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa H3ydeHUs
OCHOB CTPOCHHS MaTepuu U (HyHIaAMEHTATBHBIX 3aKOHOB (DU3UKH;
(dbopMHUpOBaHUE TIPEACTABICHUA O POJU (HU3UKU IS PA3BUTHS JIPYTHUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TEXHOJIOTHH;

pa3BUTHE  MPEJCTaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
npo(eCCHOHATBLHOM JCATCIIBHOCTH, CBSI3aHHOW C (DM3UKOM, TIOJITOTOBKA K
JaJbHEHIIEMY OOYYCHHIO B ’TOM HaIlpaBJICHUU.

I[OCTI/I)KGHI/IC 9THUX ueﬂeﬁ MporpaMmsl I10 (1)1/131/11(6 Ha YPOBHC OCHOBHOI'O

O6IIICFO O6pa?>OBaHI/ISI obecrieunBaeTcs PCIICHUEM CICAYIOMINX 3a4a4.

NpPHOOPETCHHE 3HAHMK O JUCKPETHOM CTPOCHHMHM  BENIICCTBA, O
MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPUYECKUX, MAarHUTHBIX W KBaHTOBBIX
SIBTICHUSIX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOJIh30BaHUEM ITOJTYICHHBIX 3HAHUI;

OCBOGHHE METOJIOB pEIICHUS TMPOCTEUINX pAcCUYCTHHIX 3adad ¢
UCTIOJIh30BaHUEM dusznyecKux MoJIeTieH, TBOPYCCKUX u
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIIOAATh MPUPOIHBIC SIBJICHUS W BBIIIOJHATH OIIBITHI,
nabopaTtopHble pabOTBl M  OKCIIEPHUMEHTAJIbHBIC HCCIICIOBAaHUS C
UCTIOJIh30BaHUEM H3MEPUTEITHHBIX MPUOOPOB;

OCBOCHHE MPUEMOB PabOTHI ¢ mHpoOpMaIruel HU3NIEeCKOro COAep’KaHus,
BKJIOYass UHPOPMAIIMIO O COBPEMEHHBIX JTOCTIKCHUSIX (DU3UKH, aHATU3 U
KPUTHUYECKOE OIEHWBAaHUE MHPOPMAIINH;

3HAKOMCTBO €O chepaMu MPoGeCCHOHATILHON JAEATeIbHOCTH, CBI3aHHBIMU
C (u3uKOH, W COBPEMEHHBIMH TEXHOJOTHSMU, OCHOBAaHHBIMH Ha
JTOCTIKEHUAX (PU3HUECKON HAYKH.

Ha msyuenue ¢usuku (0a30BbIi ypOBEHHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEZIeN0), B 8
kiacce — 68 wacoB (2 waca B Hezpeno), B 9 kimacce — 102 gaca (3 waca B Heelo).

[Ipennaraemsiii B mporpaMmMe Mo (pu3HMKe NepeueHb J1adopaTOPHBIX padoT U
OMBITOB HOCUT PEKOMEH/IaTEeNIbHbIA XapaKTep, yUUTEIb JIeJIaeT BHIOOP MPOBEACHUS



1a00paTOpHBIX Pa0OT M OMBITOB C YYETOM HUHIUMBHAYaJIbHBIX OCOOCHHOCTEU
0o0y4Jaromuxcs, COUCKa PKCIEPUMEHTANBHBIX 3aJaHUi, MpeJjiaracMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOT'O 3K3aMeHa Mo (pU3UKe.



COAEPXAHUE OBYUYEHUA
7 KIIACC

Pa3zjnen 1. ®u3uka u e€ pojib B MO3HAHUYN OKPY:KAIOIIEro Mupa.

®usuka — Hayka O npupoze. SBieHus npuponbl. PU3NYECKUE SABICHUSA:
MEXaHWYECKHUE, TEMJIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

O®uznyeckue BeMMUMHBL. M3MepeHue ¢uznueckux BeduyuH. Duznueckue
npubopsl. [lorpemnocts u3mepennit. MexxayHapoaHasi cucTemMa e1IMHHII.

Kak ¢usuka u JApyrue ecTecTBEHHble HAyKd H3y4YalOT MPUPOAY.
EcTecTBeHHO-HAY4YHBIM METOJl TMO3HAHMS: HAOIIOJAEHUE, MOCTAHOBKA HAYYHOI'O
BOMPOCA, BBIJBUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
HaboaeMoro siieHus. Onucanue GU3NUecKuX SIBICHUN ¢ TOMOLIBI0 MOJIEIIEH.

Jemoncmpayuu.

1. MexaHHWuYecKue, TEIUIOBbIE, JJIEKTPUUYECKUE, MArHUTHBIE, CBETOBBIE

SIBJICHUSI.
2. ®usnueckre NpuOOPHI U MpoIeaypa NPSIMbIX U3MEPEHHUM aHAJIOTOBBIM U
U(GPOBBIM TPUOOPOM.
Jlabopamopnuie padbomot u onvimeot.
1. OmpeneneHue UEHBI IeJICHUS MIKAIbl U3BMEPUTENHHOTO MPUOopa.
2. M3MepeHue paccTosiHUM.
3. U3mepenue 06beMa KUIKOCTH U TBEPIOTO Tela.
4. OrmpeneneHue pa3MepoB MAJIbIX TEJL.
5. M3mepeHne Ttemmeparypbl MpU HOMOLIM KUAKOCTHOIO TEPMOMETpa U
JNaTYrKa TEMIEPaTypPHI.

6. IIpoBeneHue wHcclieOBaHMS MO MPOBEPKE THUIIOTE3bI: JATbHOCTH IOJCTA
HIapvKa, MyIEHHOTO TOPU30HTAIBHO, TeM OoJblle, yeM OOoJblle BhICOTA
IycKa.

Pa3nen 2. [lepBoHayanbHbIe CBeeHHs 0 CTPOEHUH BelllecTBA.

CrpoeHue BemecTBa: aTroMbl W MOJEKYJIbl, HX pasMmepsl. OnbIThI,
JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEIIECTBA.

JIBmkenue dactul BemecTBa. CBA3b CKOPOCTH JABM)KEHHUS YAaCTHI[ C
Temmeparypoil. bpoyHoBckoe aBmxenue, nuddysus. BzaumoneiicTBue yacTuil
BEILIECTBA: IPUTSKEHHUE U OTTAJIKMBAHHUE.

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHME I'a30B, KUJIKOCTEH M TBEPABIX
(kpucTaIMUecKux) Tesl. B3anMOCBA3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHpIX COCTOSTHUSIX M MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Jlemoncmpayuu.

1. HaOnronenunie OpOyHOBCKOIO JIBUXKEHUSI.



2. Habmonenue nuddysun.
3. HaGmionenue ~ siBneHUil,  OOBACHSIONMIUXCA  MPUTSDKCHUEM WU
OTTAJIKUBAHMEM YACTHI] BEIIIECTRA.

Jlabopamopnuie padomout u onvimut.

1. OueHka JuaMeTpa aroMa METOAOM psAloB (C  HCIHOJIb30BAaHUEM

dotorpaduii).
2. OnbITHI IO HAOJIIOJEHUIO TETJIOBOT'O PACIIUPEHHUSI Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHIJI MOJIEKYJISIPHOTO MPUTSKCHHUS.
Pa3znen 3. /IBu:keHHe U B3aUMOJelicTBHE TeJl.
Mexannueckoe JBH)KeHHE. PaBHOMepHOE W HEPaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPAaBHOMEPHOM JBMXKeHHH. Pacuer nmyTtu u
BPEMEHH JIBHXKCHUSL.
SBnenve wHepuuu. 3aKOH HUHEpHUH. B3auMojelcTBHe Tell Kak TMpUYMHA
U3MEHEHHUS CKOPOCTH JIBHKEHHUs Tell. Macca Kak Mepa HWHEPTHOCTH Tea.
[TnoTHOCTE BemiecTBa. CBsI3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHHUIIC
o0bEMa BelecTna.
Cuta kak xapakTepucTuka B3aumopeicTBus Ten. Cuiia ynpyrocTd M 3aKoH
I'yka. W3mepenne cuiibl C MOMOIIBIO JUHAMOMETpa. SIBJIICHHE TATOTEHUS U CUJia
TskecTd. Cuiia TSKEeCTH Ha Apyrux niaHerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTByromas cwi. Cuina TpeHus.
TpeHue CKOIbXKEHUs U TPeHHE NOKOos. TpeHue B MpUpoie U TEXHHUKE.
Jemoncmpayuu.
1. HaGmronenne MeXaHUYECKOTO JBHKEHUS Tela.
2. HM3MepeHne CKOpOCTH MPSIMOIIMHEUHOTO JIBU>KEHHS.
3. HabGmronenwue siBieHHs] HHEPIIUU.
4. HaOnroneHve U3MEHEHHS CKOPOCTH MPH B3aMMOJICHCTBUHN TEII.
5. CpaBHeHHME Macc MO B3aUMOJEHCTBHIO TEN.
6. Clio)KeHMEe CUJI, HalPaBJICHHBIX 110 OJHOMN MPAMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO ABHKEHHUS (IIapUKa B KUIKOCTH,
MOJIEITH AJIEKTPUUECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmnpenenieHre CpeHEW CKOPOCTH CKOJIBXKEHUS OpycKa WIM IIapuKa Io
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPJIOTO Tea.

4. OnbIThl, IEMOHCTPUPYIOIIHE 3aBUCUMOCTb PACTSKEHUs (JepopMaliim)
NPY>KUHBI OT MPUIIOKEHHON CUJTBI.

5. OnbIThI, I€MOHCTPUPYIOIIUE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJILKEHUSI OT
Beca Tella U XapakTepa COMPUKACAIOUIUXCS TOBEPXHOCTEH.

Paznen 4. JlaBiieHue TBEPABIX TeJl, ;KUAKOCTENH U ra3o0B.



Hanenune. CriocoObl yMEHBIICHHS U YBEIUYEHUs JaBieHus. J(aBieHue rasa.
3aBUCUMOCTb JaBJ€HHUs raza oT o0beMma, TemmepaTyphl. Ilepenaua naBneHus
TBEPABIMU TEJIAMHU, JKUJIKOCTAMU M Ta3aMu. 3akoH Ilackans. ITneBmaruueckue
MalIuHbl. 3aBUCUMOCTb JIaBJICHUS KUAKOCTH OT IIyOMHBL. ['MapocTtatnueckuii
napanokc. Coobuiaroniuecs: cocyabl. ['napaBirueckue MEXaHU3MBI.

Atmocdepa 3emunn u atMocepHoe napieHue. [IpuuuHbl CyliecTBOBaHUS
Bo3aymiHON oOonouku 3emun. OmnbiT Toppuuemu. M3mepenue atMmocdepHOro
naBieHus. 3aBUCUMOCTh aTMOC(EPHOT0 JIaBJIEHUS OT BBICOTHI HAJl YPOBHEM MOpPSI.
[Tpubops! 17151 U13MepeHust aTMOCHEPHOTO JTABICHUS.

JleficTBUE KMJIKOCTU U ra3za Ha MOTPYKEHHOE B HUX Teso. BeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxormiaBanue.

Jemoncmpayuu.
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3aBUCHMOCTD JIaBJICHUS T'a3a OT TEMIIEPATYyPBI.

IIepenava naBneHUs KUAKOCTHIO U Ta30M.

CooOmatoruecs cocy/bl.

I'mppasnnuecknii mpecc.

[IposiBnenue nercTBUs aTMOC(EPHOTO JTaBICHUS.

3aBUCUMOCTb BBITAIKMBAIOIICH CUIIBI OT 00bEMa MOTPYKEHHON YacTu
T€JIa U INIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIIKMBAIOIIEH CUIIBI BECY BBITECHEHHOM KUJIKOCTH.
VYcoBue 11aBaHusl TeJl: IJIABAHUE WIM IOTPYKEHUE TEJl B 3aBUCUMOCTH
OT COOTHOILIEHUS IUIOTHOCTEHN TEJIA U )KUIKOCTH.

Jlabopamopnuie padbomot u onvimeot.

1.

HccnenoBanne 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOM B
JKHJIKOCTh YaCTH TeJia.

OmnpeneneHue  BBITAJKUBAIOUICH  CHJIbI, JEUCTBYIOIIEH Ha  Teo,
MOTPY>KCHHOE B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKWUBAIOIIECH CHIIBI, IEHCTBYIOIIECH HA TEJIO
B JKHJIKOCTH, OT MacCCHI TeJa.

OnbIThl, JAEMOHCTPUPYIOUIHE 3aBUCUMOCTh BBITAIKUBAIOIIEH  CHJIBI,
NEUCTBYIOIIEN Ha TENO B JKUAKOCTH, OT OOBEMa TNOTPYKCHHOM B
JKHIKOCTh YaCTH TE€JIa M OT INIOTHOCTH >KUJIKOCTH.

KonctpyupoBanue apeoMeTpa WM KOHCTPYMPOBAHUE JIOJKH H
omnpeeaeHue €€ rPy30n0bEMHOCTH.

Pa3znen 5. PaGora 1 MOIIHOCTH. JDHEPIrusi.

Mexanndeckast pabota. MoOITHOCTS.

[IpocThie MexaHU3MBI: pblYar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pblyara. [I[puMeHeHune npaBuiia paBHOBECHsI phluara K OJIOKY.



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

Mexannueckass oHeprus. KuHernueckas W NOTEHUMAJIbHAs OJHEPIUS.
IIpeBpamenne 0OTHOrO BHJIa MEXAHUYECKOW YHEPTUM B IPYTrOW. 3aKOH COXPaHEHUS
DHEPIUM B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl POCTBIX MEXAHU3MOB.

Jlabopamopnuie padomost u onvimot.

1. Ompenenenue paOOThl CUIIbI TPEHUS NPU PABHOMEPHOM JBMKEHUU Tela

110 TOPU30HTAJIBHON NTOBEPXHOCTH.

2. Hccnenosanue ycioBUM paBHOBECHS pblyara.

3. N3mepenue KIIJ] HaKIOHHOM MJIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAaHEHUs MEXaHUYECKOU SHEPIUM.

8 KUIIACC

Pa3nen 6. TenJioBble siBeHUsI.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJIAPHO--KUHETUYECKON TEOPUU CTPOCHUS
BelllecTBa. Macca W pa3mepbl aTOMOB W MOJIEKyJd. OTBIThI, MOATBEPKIAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUUECKOU TEOPUH.

Mogenu TBEPAOro, JKHAKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannuueckue u amopdubie tena. OObSICHEHNE CBOMCTB ra30B, KUIKOCTEH U
TBEPJIbIX TEJ HAa OCHOBE IMOJOXEHUM MOJEKYJIIPHO--KHHETUYECKON TEOPHHU.
CmaunBaHue U KanWUISIPHBIE siBJICHUA. TEIIoBoe pacliupeHue U cokaTue.

Temnepatypa. CBsi3b TeMmIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABMKCHUS
gactull. BHyTpeHnsss sHeprus. CnocoObl HW3MEHEHHS BHYTPEHHEH DSHEPIUH:
TeIIonepeaya u COBEPIIICHUE paboTHI. Buas TETUIONEePEIayuH:
TEIUIONPOBOIHOCTh, KOHBEKIIUSI, U3JTyYEHUE.

KomnyectBO TemnoTel. YaenpHas TEIIOEMKOCTH BEILIECTBA. 1€IUIOOOMEH U
TEIJIOBOE pAaBHOBECHE. YpaBHEHUE TerwioBoro OanaHca. IlnaBinenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEIIECCTB. YJI€JIbHAs TEIUIOTA IUIABJICHMUS.
[TapoobpazoBanne u konaeHcamus. Mcnapenwe. Kumenue. VYiaenbHas TemnoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpATypbl KHUIICHHS OT aTMOC(EPHOro
JABJICHUSL.

BnaxHocTb Bo3myxa.

DHeprus TOIUIUBA. Y IeJbHas TEeIJIOTa CrOPaHMUSL.

[Tpuamuner pabotel TeroBbix aBurateneit KIIJ[ TemmoBoro aurarens.
TernoBbie IBUTATENIH U 3aIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPALICHUS JHEPTUHU B TETUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOIO JIBUXKEHUSI.
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10.
11.
12.
13.

Ha6monenue nuddysuu.

HaGmronenue siBneHnil cMauuBaHUs M KaIWJUIAPHBIX SBJICHUM.
HaGumroneHue TemioBoro paciupeHus Tell.

N3meHenune naBiieHHs Ta3a NpU U3MEHEHUU OOBEMa M HArpeBaHUM WIIU
OXJIQXKICHUU.

[IpaBuia u3MepeHust TeMneparyphl.

Buabl Temionepenaymn.

OxnaxeHue npy COBEPILICHUU PaOOTHI.

HarpeBanue npu coBepiieHny padoThl BHEIIHUMH CHJIAMHU.
CpaBHEHUE TEMIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
HaGmonenue kuneHusl.

HaGmronenre nocTostHCTBA TEMIIEPATYPHI MTPH MJIABJICHUU.
Mopaenu TemIoBbIX ABUTATEIICH.

Jlabopamopnuvie padbomout u onvimeot.

1.
2.
3.

10.
11.
12.
13.

OMBITHI 10 OOHAPYKESHHIO JEHCTBHS CHUJT MOJICKYJISIPHOTO MPUTSHKEHUS.
OnbITHI IO BHIPAIIUBAHUIO KPUCTAJIJIOB ITIOBAPEHHOM COJIM UJIU caxapa.
OnbITEl TI0 HAOJIOJICHUIO TEIUIOBOTO PACIIUPEHUS Ta30B, KUIKOCTCH U
TBEPIBIX TEIL

Omnpenenenue gaBiaeHUs BO3yXa B OaJJIOHE IIMPHUIIA.

OnbITHI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD JIaBJIEHUSI BO3/lyXa OT €ro
00bEéMa U HarpeBaHUS WIN OXJIAXKICHUS.

[TpoBepka runore3sl TMHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIEpaTYPHI.

HaGmonenne wu3MeHEHHS BHYTPEHHEH OJHEpPruu Tella B pe3yJbTare
TeIIoTnepe1auu U pabOThl BHEIITHUX CHIL.

HccnenoBanue sSBIEHUS TETUIOOOMEHA MPU CMEIIMBAHWU XOJIOAHON M
ropsiueii BOJIBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IIOJYYEHHOTO  BOJOW  MpH
TEIJIO00OMEHE C HAarPEeThIM METALTHYSCKUM ITUIUHIPOM.

Ornpenenenue yaeabHON TETNIOEMKOCTH BEIIECTBA.

HccnenoBanue mponecca UCIapeHus.

OrnpenenieHue OTHOCUTEIBHOM BIAKHOCTH BO3/1yXa.

Onpenenenue yaeabHON TETUIOTHI TIJIABJICHUS JIbJA.

Pa3znen 7. DiiekTpryecKkre U MATHUTHBIE SIBJICHUS.

Onektpuzauusi Tena. J[Ba poja 3JIEKTpUYECKHUX 3apslioB. B3ammopelctBue
3apspkeHHBIX  Tenl. 3akoH KyloHa (3aBUCMMOCTh CWJIBI  B3aMMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPSI0B U PACCTOSIHUS MEXK]TY TEJIaMu ).

Onektpudeckoe mnoje. Hanpsok€HHOCTh 3iekTpudeckoro moiis. [lpuxuun
CYNEepHO3ULUHU EKTPUUECKUX TT0JIeH (Ha Ka4eCTBEHHOM YpPOBHE).



Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTAPHBIA JJIEKTPUUECKUM 3apsl.
Crpoenne aroma. IIpoBOAHMKM W  JUPIEKTPUKU. 3aKOH  COXPaHCHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
Nctounuku mocTossHHOro TOKa. JIeMCTBUSI AIEKTPUYECKOr0 TOKa (TEIIOBOE,
XUMHUYECKOE, MarHUTHOE). DJIEKTPUUYECKHUI TOK B KUJIKOCTSIX U razax.

Onektpuueckass uenb. Cwia  Toka.  DIEKTPUYECKOE  HANPSHKCHHE.
ConpoTtuBieHne MPOBOJHUKA. Y AEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
s ydactka nenu. llocnegoBarenbHOE U NApauIeIbHOE  COCAUMHEHHE
IPOBOJHUKOB.

Pabora u MomHOCTH »dyeKTpuyYeckoro Toka. 3akoH Jxoyns—Jlenna.
DneKTpuuecKue ey U MoTpeOUTeNn dIeKTpUuIeckoil sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHBIE ~ MarHuThl.  B3auMoneMcTBHE  MOCTOSIHHBIX ~ MArHUTOB.
MaruauTtHoe nosie. MarHuTHOE 1oJie 3eMJIM U €ro 3HAYCHHE ISl )KM3HU Ha 3eMIIe.
OnbiT  Opcrena. MarHuTtHoe T1oJie  BJIEKTpUYECKOro Toka. IlpumeHenue
3JIEKTPOMArHuTOB B TeXHUKE. J[eCTBME MAarHUTHOI'O TIOJIsI HA TPOBOJHUK C TOKOM.
DJIEKTPOABUTATENIb MOCTOSTHHOTO ToKa. Mcmosib30BaHWE BJIEKTPOJABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SIBaeHue IEKTPOMAarHUTHON MHAYKIUU. [IpaBuno Jlenua.
DneKTporeHepaTop. Cnoco6sl MOJIyYEHHUS ANEKTPUUYECKOU SHEPIUHU.
DNEKTPOCTAHIIMK Ha BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTUH.

Jemoncmpayuu.

DJeKTpu3anus Ted.
JIBa posia 3IEKTPUUYECKUX 3apsAJIOB U B3aUMOJICHCTBUE 3apPSKEHHBIX TEN.
Y CTpONCTBO U JEHUCTBUE IIEKTPOCKOIIA.
DneKTpocTaTuyecKasl MHIYKIIHS.
3aKOH COXpaHEHHUS SJIEKTPUUECKUX 3aPsI/IOB.
[IpOBOIHHMKH U TUDIIEKTPUKHU.
MoaenupoBaHue CHIIOBBIX JUHUH JIEKTPUIECKOTO TOJIS.
HcTouHrkr NOCTOSTHHOTO TOKA.
JIelcTBUA 3IIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKUM TOK B JKUIKOCTH.

. ['a30Bb11 pa3psn.

. I3MepeHue CHITbl TOKa aMIIEPMETPOM.
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. I3Mepenune 31eKTpUYeCKOro HANPSIAKEHNS BOJIbTMETPOM.
. PeocTat u MarazuH cOnpoTUBJIECHUM.

=
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. BzanmoencTBre MOCTOIHHEBIX MATHUTOB.
. MopaenupoBaHre HEBO3MOXHOCTH Pa3eICHUS MOJIOCOB MarHUTA.

[T SN
o un



17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX MOJIEU TOCTOSIHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTtHoe noJjie ToKa. DNEKTPOMAarHuT.

JlercTBME MarHUuTHOTO MOJIS HA ITPOBOJIHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue sABIEHUS 3JIEKTPOMArHUTHOM HHAYKIMH.

Omnbrter @apajes.

3aBUCUMOCTh HAIpPaBJICHUSI HHAYKIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBCHMS.

DIIEKTPOreHEepaTOp NOCTOSHHOTO TOKA.

Jlabopamopnuie padomout u onvimut.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOIIOMECHUIO JJICKTPU3AIUMK Tel WHAYKIMEH U TpHu
CONIPUKOCHOBEHUH.

UccnenoBanne nAEHUCTBUS HIEKTPUYECKOTO TMOJISI HA TMPOBOJHUKH U
JADIICKTPUKHU.

Co6opka u npoBepka pabOThI IIECKTPUUECKOM 1ENH MTOCTOSTHHOTO TOKA.
N3Mmepenue u peryinpoBaHUe CUJIbI TOKA.

N3Mmepenue u peryiupoBaHue HAPSIAKECHUS.

NccnenoBanne 3aBUCUMOCTH CWJIBI TOKA, WIYIIETO YE€PE3 pPE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUSI HA PE3UCTOPE.

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

[IpoBepka mnpaBWiIa CIOXKEHUS HANPSHKCHUA TPU IOCIEIOBATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuiia [ CWIbl TOKa IMPH NApaUICIbHOM COEAUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AMEKTPUUECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOp.
OnpeneneHne MOUIHOCTH JJIEKTPUYECKOrO TOKA, BBIACISIEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO 4Y€pe3 JIAMIIOYKY, OT
HaIpsKEHUS Ha HEW.

Onpenenenue KIIJ narpeBatens.

HccnenoBanre MarHUTHOTO B3aUMOAEHUCTBUSA OCTOSIHHBIX MarHUTOB.
N3yyeHne MarHUTHOTO MOJII IOCTOSHHBIX ~MAarHUTOB IMPU  HX
00BETMHEHUH U Pa3/ICIICHUN.

UccnenoBanne neUCTBUSA 3JEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHJbl  B3aWMOJCHUCTBUS
KaTyIlIKA ¢ TOKOM M MarHura OT CHJIBl TOKAa W HaIlpaBJICHUs TOKa B
KaTyILKe.

18. MI3yueHue neicTBUA MAarHUTHOIO T10JIs1 HA IIPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue u u3yueHnue paboThl 31€KTPOIBUTaTENsl.

20. M3mepenne KII/] anexTpoaBUraTeIbHOM YCTaHOBKH.

21. OOBITBl MO MCCIEAOBAHUIO SABJIECHUSA JJIEKTPOMArHUTHOM WHAYKIUU:
UCCIIEIOBAHME W3MEHEHUN 3HAYCHUs M HANPaBICHUS HWHIYKIIMOHHOIO
TOKA.

9 KJIACC

Pa3nen 8. Mexanuveckne siBJIeHUsI.

Mexannueckoe JaBWKEeHHME. MarepuanbHas Touka. (Cucrema orcuera.
OTHOCHUTEIBPHOCTh MEXaHMYECKOrO JBWKEHHUA. PaBHOMEpHOE MNPSAMOJMHEHHOE
nBkeHrne. HepaBHOMepHOE NpsSiMOJIMHETHOE ABMKeHUE. CpeHssi U MTHOBEHHAs
CKOpOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOoyckopeHHOe mpsiMmoiinHEHOe naBMkeHue. CBoOoaHOE
najgenue. OnbiThl ["anunes.

PaBHOMepHOE ABMKEHHE MO OKpyx)HOocTH. Ilepmoa u vacrora oOparieHus.
JIuneliHas u yriioBasi CKOpoCTH. LIeHTpoCcTpeMHUTENIBHOE YCKOPEHHE.

[Tepsbiii 3akoH HetotoHa. Bropoii 3akon Hetotona. Tpetuii 3akoH HproToHa.
[TpuHUIMD CyTIEpIIO3UIIUN CUJL.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Crjla
TPEHUS MTOKOs, IPYTUe BUABI TPEHUS.

Cuna TSXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHUE CBOOOIHOTO
nafgeHud. JlBmxenue tuiaHeT BOKpyr Comuua. IlepBas xocMuueckass CKOPOCTb.
HesecoMocTts 1 neperpys3ku.

PaBHOBecue maTepuanbHOW TOUKH. AOCOJIIOTHO TBEpaoe Teno. PaBHOBecue
TBEPIOTO TeJa C 3aKPEIUICHHON OChio BpalieHus. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenue mmmynbca. UMoynbe cuibl. 3aKOH COXpaHEHUS
nMIyJibca. PeakTuBHOE IBMKEHHUE.

Mexanndeckasi pabora W MOIIHOCTh. PaboTa CWi TSKECTH, YIPYTOCTH,
tperusi. CBsi3b dHEpruu M paboThl. [loTeHIManbHas SHEPTUS Teja, MOAHITOrO Ha
MMOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas SHEPrus CxKaTou NnpykuHbl. Knnetnueckas
sHeprusi. TeopemMa O KMHETHYECKOW SHEPruu. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmronenne MexaHUYECKOTrO JIBHXKEHUS T€la OTHOCUTEIBLHO Pa3HbIX Tell

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

CpaBHeHUE ITyTeW U TPAEKTOPUM BHIKEHHS OJHOTO U TOTO XKE TeJa
OTHOCHUTEJIBHO Pa3HBIX TEJl OTCYETA.

N3mepeHne CKOPOCTH U YCKOPEHHUS MPSAMOJIMHEMHOTO TBUKEHUS.
HccnenoBanne Npu3HaKoB paBHOYCKOPEHHOTO JIBUKEHUS.

HaGmionenue NBU>KEHUS Tela IO OKPYKHOCTH.

HaGnronenre MexaHn4ecKHUX sIBJICHUM, IPOUCXOALIUX B CHCTEME OTCUETA
«Tenexxxka» npu €€ pPaBHOMEPHOM U  YCKOPEHHOM  JBUYKEHUU
OTHOCUTENBHO KaOMHETa PU3KKHU.

3aBUCHMOCTb YCKOpPEHHS Tejla OT MaccChl Tejla U JEHCTBYIOLIEH HAa HEro
CHJIBI.

Habmronenue paBeHCTBa CUII IIPU B3aUMOAEHCTBUM TE.

N3menenue Beca Tena Mpu YCKOPEHHOM JIBHKEHUU.

[lepenaua ummyibca Npy B3aUMOJICUCTBUH TET.

[IpeoGpa3zoBanus SHEPTUH NTPU B3AUMOICHCTBUHU TE.

CoxpaHeHue UMITYJIbCca MPU HEYIIPYTOM B3aNUMOICHCTBUU.

CoxpaHeHue UMITyJIbca MPU aOCOTIOTHO YIIPYTrOM B3aUMOJIEHCTBUU.
HaGmronenue peakTUBHOTO JIBUXKEHHUS.

CoxpaHeHre MEXaHUYEeCKOM SHEPTUH MPU CBOOOTHOM NaJACHHUH.
CoxpaHeHHe MEXaHUUYECKOM SHEPTUM IIPH JIBUKEHHUU Tela MO JeHCTBUEM
HpPY>KUHBI.

Jlabopamopnuie padbomot u onvimeot.

1.

KoncTpyupoBanue Tpakra Jjisi pa3roHa W JajdbHEUIEro paBHOMEPHOIO
JBIDKCHUSI IIIAPUKA UITH TEJICKKH.

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHUS OpycKa WM JIBHOKCHUS
IIapyKa Mo HAaKJIOHHOM TIOCKOCTH.

OrnpenenieHue YCKOPEHHS Tejla MPU PaBHOYCKOPEHHOM JIBHDKCHHH I10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU IPHU PABHOYCKOPECHHOM
JBIDKCHUH 0€3 HayaIbHON CKOPOCTH.

[IpoBepka TrHUIIOTE3BI: €CIIM TPU PABHOYCKOPEHHOM JBIKCHHH 0e€3
HAYaJIbHOM CKOPOCTH ITYTH OTHOCSTCS KaK PsJ HEUYSTHBIX YHCEN, TO
COOTBETCTBYIOIIHE TIPOMEKYTKH BPEMEHHU OJIMHAKOBEI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBKCHHS OT  CHUIBI
HOPMAaJIPHOTO JTaBJICHUS.

Omnpenencane KodQPUIIMCHTA TPSHHUS CKOIBXEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenencaue pabOTHI CHJIBI TPEHUS NMPU PABHOMEPHOM JIBHDKCHHUHU Teia
10 TOPU3OHTAJIBHON ITOBEPXHOCTH.



10. OnpesiesieHne  pabOTBl  CUJIBI  YIIPYTOCTH MpPU  MOABEME Tpy3a ¢
MCITI0JIb30BAaHUEM HEMOJBHKHOIO U MOABUKHOTO OJIOKOB.

11. I3ydeHnue 3aKoHa COXpaHEHHUsI SJHEPTUN.

Pa3nen 9. Mexanuveckne Koje0aHUSA M BOJIHBI.

KonebarensHoe nBrkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHMI: TTepro,
4acToTa, aMIUINTya. MarteMaTu4ecKuil U IpyKUHHBIM MasTHUKU. IIpeBpaiienue
SHEPrUU MPH KOJIeOATEIHHOM JBUKEHUU.

3aryxatomue — koneOaHus.  BpiHyxkaeHHble — koneOanus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoWcTBa MeEXaHWYECKUX BOJH. lIpogonbHeie U
NOMNEPEYHbIE BOJIHBL. JlMHA BOJMHBI M CKOPOCTh €€ PacHpOCTPAHEHUSI.
MexaHn4YecKue BOJIHBI B TBEPAOM TEINIE, CEICMUYECKHUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka M BbicOTa TOHa. OTpaxenue 3Byka. MHppa3Byk u
YIBTPA3BYK.

Jemoncmpayuu.

1. HaGmronenue konebaHuil Ten moja ACHCTBUEM CHIIBI TSXKECTU M CHJIBI
YIPYTOCTH.

HaGmonenne konebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.

HaGmronenue BoIHY X ICHHBIX KOJI€OaHUI U pe30HAHCA.

PacripocTpanenne npo0JIbHBIX U ITONIEPEYHBIX BOJIH (HA MOJIEIIN).
Habmronenune 3aBuCMMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AxycTuyeckuii pe30HaHC.

Jlabopamopnuie padbomout u onvimeot.

1. OmnpeneneHune YacTOoThl W Mepuoja KojeOaHWH MaTeMaTHUYEeCKOTro

S T o

MasiTHUKA.
2. OmpezeneHne 4aCTOThI U MEPHOIa KOJICOAHHM MPYKUHHOTO MAasITHHUKA.
3. HccnenoBanue 3aBUCHMOCTH Meproa KojieOaHUM MOJBEHICHHOTO K HUTH
rpy3a OT IJTUHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH TIEPHOJIa KOJIeOaHUH MPYKUHHOTO MasTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHMOCTH TIEpHOJa KOJIeOaHUN Tpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbITBI, JEMOHCTPHUPYIOIIHME  3aBUCMMOCTh  Ilepuojia  KoJjieOaHui
NPY>KUHHOTO MasgTHHKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.
7. V3MepeHne ycKOpeHUs: CBOOOHOTO MaJeHUsI.
Pa3nen 10. DieKTpoMarHuTHOE MoJie M 3JIeKTPOMATHUTHBIE BOJTHBI.
DONEeKTPOMArHUTHOE  ToJie.  DJIEKTpOMarHuTHble  BoJIHBL.  (CBOWCTBa
aneKkTpoMarHuTHeIX BOJdH. Illkana siekTpoMarHUTHBIX BOJH. Fcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3H.



OneKTpOMarHuTHas npuponaa ceera. CKOpocTh cBeTa. BosHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA 3JICKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padomout u onvimot.

1. 3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOHIIBHOTO

TenedoHa.
Pa3nen 11. CBeToBbIE AIBJICHUA.
JlyueBas MOJCIb CBeETa. HUcTtounuku CBeETa. [IpsimonHEliHOE

pacnpoctpanenue cBeta. 3atMeHus ConnHua u Jlynsl. Otpaxkenue ceta. [1nockoe
3epKaio. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenue cBeTta. 3akoH TmpenomieHHs cBeta. lloliHOe BHYyTpeHHEE
OTpakeHue cBera. VIcronap30BaHWE TOJIHOTO BHYTPEHHETO OTPaXKECHUS B
ONTHUYECKUX CBETOBOJAX.

Jluaza. Xoxa osyueir B JsmH3e. Onrudueckas cucrema (¢oToamnmapara,
MUKPOCKOINA M Tejieckoma. ['7a3 kKak onTuyeckas cucteMa. biau3opykocts u
JaTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. OmnbiTel Hpiorona. CroxxeHue
CIIEKTPaJIbHBIX IBETOB. J(Mcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue nzoOpaxeHU# B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajax.
[Ipenomnenue cera.

OnTuuecKkui CBETOBO/I.

Xon mydel B coOuparoiiei JIMH3e.

XoJ JIydeu B pacCEHUBAIOIIECH JIMH3E.

[Tony4yenue n3o0paxeHU ¢ MOMOIIBIO JIMH3.

[TpunHun neiictBus doToamnmapaTa, MUKPOCKOIIA W TEIECKOIA.
10. Monens riasa.

11. Paznoxenne 6emoro cBera B CIEKTp.
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12. [Tonydenne 6emoro cBeTa MpH CI0KEHUN CBETAa Pa3HBIX IBETOB.

Jlabopamopnuie pabomost u onvimeot.

1. HccnenoBaHue 3aBUCHUMOCTH yTrjla OTPaKEHUsI CBETOBOrO Jiyda OT yrja
MaJICHUSI.
N3ydenune xapakTepruCcTUK U300paKeHUS TIPeIMETa B TNIOCKOM 3€pKalie.

3. HccnenoBanue 3aBUCHMOCTH yTJjia MPEIOMIICHHSI CBETOBOTO Jiyda OT yrJia
MaJICHUs Ha TPAHUIIE «BO3AYX—CTEKIIO».



4. TlonyuyeHue n300pa’keHUN ¢ TOMOLIBIO COOMPAIOILIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pacCTOSHUS U ONTHUYECKOM CUJIbI cOOMparonieit
JUH3BL.

6. OMBITHI TTO PA3JI0KEHUIO OEJIOT0 CBETA B CHEKTP.

7. OnBITHl MO BOCHPHUSITUIO LIBETA MPEIMETOB MPHU HUX HAOIIOJCHUHU Yepe3
[[BETOBBIE (PUIIBTPHI.

Pa3znen 12. KBanToBbIE sIBJIEHUS.

Omneitel Pesepdopna u mnanerapHas monens aroma. Monens atoma bopa.
Ucnyckanue u noryonieHrue ceeta atomoM. KBaHThl. JInHeuaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- U raMmma-usiaydenus. CTpoeHue aTOMHOTO
sapa. HykimonHas wMopgens artomMHOro sapa. HM3ortombl. PagumoakTuBHBIE
npeBpaiieHus. [lepuos monypacmnaaa aTOMHBIX SIIEP.

AnepHbie peakiuu. 3aKOHbI COXpPaHEHUS 3apsSJ0BOTO U MAaCCOBOTO YHCEN.
DOHeprus CBsI3M aTOMHBIX sjuep. CBsA3b MacCchl M dHepruu. Peakiuu cuHTE3a |
nenenus anep. ictounuku 3Hepruu CosiHIa U 3BE3/I.

Anepnas sHepreruka. JIeHCTBUS pagUOAKTUBHBIX HW3JIYYCHUW HaA IKUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CrexTpbl U3Ty4EHHUS U MOTIIOMIECHHUS.

2. CHexTpbl pa3IuvHbIX Ta30B.

3. Cnekrtp Bojopoaa.

4. HaOmonenue TpekoB B kamepe Bunbcona.

5. PabGora cuéTunka HOHU3UPYIOUTUX U3ITYUCHUH.

6. Peructpanus uznydeHus IpUPOIHBIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopnuie padbomout u onvimeot.

1. HaGnroneHue CrOMIHBIX U TUHEHYATHIX CTIEKTPOB U3ITyUYCHUSI.

2. HccnenoBanue TpeKoB: U3MEPEHUE IHEPTUU YACTUIIBI IO TOPMO3HOMY

nyTH (1o pororpadusm).

3. H3mepenue paanoakTHBHOTO (OHA.

IHoBTOpHUTEIBLHO-0000 1AM MOTY.Ib.

[ToBTOpUTETHEHO--0000MIAIOIINI MOYIIH TPEIHAZHAYCH JIJII CUCTEMAaTHU3aIIH
U 0000meHUs TPEAMETHOTO  COACpKaHWA W  OMbITa  JICITEIHbHOCTH,
MPUOOPETEHHOTO TIPU M3YYCHUH BCETO Kypca (DM3HMKH, a TAaKKe ISl MOATOTOBKHU K
OCHOBHOMY TOCYAApCTBEHHOMY »JK3aMEHY MO (Qu3nuKe i OO0yJarommxcs,
BBIOPABIIINX 3TOT YUYEOHBIN MpEMET.

[Ipu U3ydyeHUM JAHHOTO MOAYJSl PEaM3yIOTCS M CUCTEMATU3UPYIOTCS BUJIBI
JIESITETPHOCTH, HA OCHOBE KOTOPHIX 00ECIIEUNBACTCS JOCTIKEHUE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOyueHus, Qopmupyercs
€CTECTBEHHOHAY4YHAasl IPaMOTHOCTh: OCBOCHUE HAy4YHBIX METOJIOB HCCJEIO0OBaHUS



SBJICHUN TPUPOJLI U TEXHUKH, OBJIAJICHHUE YMEHUSIMU OOBSICHATH (hU3NUYECKUE
SIBJICHUSI, IIPUMEHsSA TNOJYyYEHHbIC 3HAHMA, peIlaTh 3aJayd, B TOM YMCIE
KAaYECTBECHHBIC U YKCIIEPUMEHTAJIbHBIE.
[IpyHOIMNIHANBHO IEATEIBHOCTHBIM XapaKTep JaHHOI'O paslelia peanu3yeTcs
32 CUET TOro, 4YTO OOydYaroniuecs BBIMOJHSIIOT 3aJaHus, B KOTOPBIX UM
[peIaraeTes:
HAa OCHOBE IIOJIyYEHHBIX 3HAHUW pPACMO3HABaTh M HAYYHO OOBICHATH
dbu3uYecKue sIBJICHUS B OKPY>KaIOIICH MPUPOJIE U MMOBCEIHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbl UCCIIe0BaHUs (DU3NYECKUX SIBJICHUH, B TOM
YHUCJIE JJISl IPOBEPKU TUIIOTE3 U MTOJTYUYEHUS] TEOPETUUYECKUX BBIBOOB;
OOBSICHSITh HAy4HbIE OCHOBBI HauOOJee BaXKHBIX JOCTWKEHHM COBPEMEHHBIX
TE€XHOJIOTUM, HAIIPUMEDP, TPAKTAUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX HICTOYHUKOB
SHEPIUM HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX MU3BECTHBIX BUJIOB
SHEPTUM.



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

N3yuyenue Gpu3MKM HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTW)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
PE3yJIbTATOB.

B pesynbraTe usydeHus Gu3NKd Ha YpOBHE OCHOBHOI'O 00IIIer0 00pa3oBaHUs

y oOyuatomierocss 0yayT cOpMUPOBaHbI CIEAYIONINE JTUYHOCTHBIC PE3yJIbTaThl B
JacTH:

1) maTpHOTHYECKOT0 BOCITUTAHUSI:

— MPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOM
bu3nUecKol HayKH;

— [IEHHOCTHOE OTHOIIICHHUE K JJOCTHKEHUSIM POCCUNCKUX YUCHBIX--(HU3UKOB;

2) rpasKAaHCKOr0 W JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

— TOTOBHOCTh K aKTUBHOMY YUYaCTHUIO B OOCYXKJICHHH OOIIECTBEHHO 3HAYMMBIX
U OTHUYECKUX TPoOJeM, CBSI3aHHBIX C TPAKTUUYECKUM TPUMCHECHHEM
JTOCTH)KCHUHN (DU3UKH;

— OCO3HAHUE BAXKHOCTH MOPAJIbHO--3TUYECKUX MPHUHIUIIOB B JEATEIbHOCTU
Y4€HOTO;

3) 3cTeTHYeCKOro BOCIIMTAHUS

— BOCIIPHUSITHE ICTETHUUYECKUX KAaueCTB (PU3NYECKON HAyKH: €¢ TapMOHUYHOTO
IOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO MO3HAHMS:

— OCO3HaHUE IEHHOCTH (PU3MUECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHUS MHUPA, OCHOBBI PA3BUTHA TEXHOJIOTHM, BaXHEHIIECH COCTABIAIOLICH
KYJbTYpBIL;

— pa3BUTHE HAY4YHOU JIOOO3HATEIHHOCTH, WHTEpPEca K HCCIEI0BATEIHCKON
NEeATENbHOCTH;

5) dopmupoBaHusi  KYJbTYPbl  3I0POBbSi W  SMOIHOHAJIBHOIO
0J1aronosy4us:

— OCO3HAaHME LIEHHOCTH Oe3omacHoro obOpas3a JXKHM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TpaBUJ OE30MaCHOr0 IOBEJACHUS Ha
TPaHCIOPTE, Ha AOpOrax, C AJEKTPUYECKUM M TEIUIOBBIM OOOPYTOBaHHEM B
JOMAITHUX YCITOBUAX;

— c(hopmMupoBaHHOCT, HaBbIKa pEQIIEKCUU, TPHU3HAHUE CBOErO IpaBa Ha
OImMOKY ¥ TAKOTO K€ MpaBa y IPyroro 4e0BeKa;

6) TPy10BOr0 BOCIIMTAHMSA:

— AaKTUBHOE Yy4YacTHE B PEUICHUU IMPAKTUYECKUX 3a7ad (B paMKax CEMbH,
00pa3oBaTeIbHON OpraHu3alluu, TOpojia, Kpas) TEXHOJOTMYeCKOH U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOMMNX B TOM 4YHUCIE U (DU3NUECKUX
3HAHUM;

e — MHTEpPEC K MPAKTUUECKOMY H3Y4YEeHUIO npodeccuit, CBsI3aHHBIX C HUUKOM;

e 7)3K0JIOTHYECKOT0 BOCIIUTAHMS:

e — OpHEHTalUs Ha NMpUMEHEHHE (U3NYECKUX 3HAHUU JUIS PEIICHHUS 3a1ad B
obJlacTi OKpy’Xaroled cpeabl, IUIAHUPOBAHUS TIOCTYNKOB U OILICHKH UX
BO3MOXHBIX TTOCIEACTBUH JJIs1 OKPYKAIOLIEH CPEbI;

e — OCO3HaHHE IJI00AJLHOTO XapaKTepa AKOJOTHMYECKUX MPOOJIeM U MyTeu ux
pelIeHus;

e 8) aganTanmMMm K W3MEHSIIOIIMMCSl YCJOBHSIM CONHUAJIBHOW W NMPHPOTHOM
cpeabl:

e — TOTPeOHOCTh BO B3aUMOJICUCTBUU MPU BBHINOJHEHUU HCCICIOBAHUN W
MPOEKTOB (PU3MYECKONW HAMPABIEHHOCTU, OTKPBITOCTH OMNBITY W 3HAHUAM
APYTHuX,

e — TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YE€pe3 MPAKTUUYECKYIO
e TEIbHOCTD;

e — MOTPeOHOCTH B (GOPMUPOBAHWY HOBBIX 3HAHUM, B TOM YKCJIe (POPMYITUPOBATH
UJIeH, TIOHSTHUS, TUIIOTE3bl O (PU3NUECKUX 00BEKTAX U SBICHUSX;

e — OCO3HaHHE JEPUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JIaCTH
(1076370478

e — IUIAaHUPOBAHHWE CBOEr0 PAa3BUTHUS B MNPUOOPETEHUH HOBBIX (PUIHUECKUX
3HAHUM;

e — CTPEMJICHHE aHAJIM3UPOBATH U BBISBIISATH B3AaUMOCBSI3H MPUPOJIBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHKCJIE C UCTOIb30BaHUEM (U3MUECKUX 3HAHUM;

e — OIICHKA CBOMX JCHCTBUM C YUYCTOM BIIUSHUS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOKHBIX TJI00ATBHBIX MTOCIIEICTBHIA.

METAINPEIMETHBIE PE3YJIBTATBI

B pesynabraTe ocBoeHHs TporpaMmbl M0 (U3MKE HAa YPOBHE OCHOBHOTO
oOmrero oOpa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TT03HABATEIbHBIC YHUBEPCATbHBIC YUeOHbIE JEHCTBUS,
KOMMYHUKAaTHUBHbIE  yHUBEpPCAJbHblE  y4eOHbIE  JEWUCTBUS, PETYJSTUBHBIC
YHUBEpCATbHBIC YUCOHBIE TCHCTBUS.

ITo3HaBaTe/IbHBIC YHHBEPCAJIbHBIE YUeOHbIE AeiiCTBUS

Ba3oBble Jornueckue a1ecTBUA:



BBISIBISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIE MPU3HAKK OOBEKTOB
(stBIEHUM);

YCTaHABIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCU(DUKAUU, OCHOBAHUS IS
000011I€HHs U CPAaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEYHS B paccCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOMIOJIEHUSAX, OTHOCAUIUXCS K (PU3HUUECKUM SIBICHUSIM;
BBISIBJISITh IPUYMHHO--CIIEICTBEHHbIE CBA3M NPHU HU3YyUYEHUU (PU3MUYECKUX
SBJICHUW U MPOLIECCOB, JIEJATh BBIBOJABI C UCIOJIB30BAHUEM JEAYKTHUBHBIX
U UHIYKTUBHBIX YMO3AaKJIIOUEHUMN, BBIIBUTAaTh TUIIOTE3bl O B3aWMOCBA3SIX
(du3nUeCKUX BETUYMH;

CaMOCTOSITEJIbHO BBIOMpATh CMOCOO pelieHus ydyeOHoM (u3nyeckoin
3aayu (CpaBHEHHE HECKOJIbKMX BAapUAHTOB pELIEHUs, BbIOOp Hamboiee
HNOJIXOJISAIIET0 C YYETOM CaMOCTOSATEIbHO BBIJIETIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTeIbCKe AeMCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKANA HMHCTPYMEHT MTO3HAHMS,
IPOBOAMUTH MO CAMOCTOSTENbHO COCTAaBICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3nuecKkuili HKCHIEPUMEHT, HEOOJbIIOe HucchaeoBaHue (HU3MUECKOTO
SBJICHUS,

OLICHMBATh HAa MPUMEHUMOCTh M  JOCTOBEPHOCTh HH(POPMAIIHIO,
MOJIYYEHHYIO B X0JI€ UCCIEOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOATEIHHO (POpMYyNIHpPOBaTH 000OIIEHNS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEICHHOTO HAOJIIOICHHUSI, OTIBITA, UCCIEIOBAHMUS;

NPOrHO3UPOBATh  BO3MOXKHOE  JalibHEWIee pa3BUTHE  (HU3HMUECKUX
IIPOIIECCOB, a TAKXKE BBIIBUTATH MIPEATNOI0KEHNS 00 UX Pa3BUTUU B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

Pab6ora ¢ undopmanueii:

NPUMEHSTh Pa3IMYHbIe METOJbI, HHCTPYMEHTHI U 3aIpOChl TIPH ITOUCKE U
orObope MH(pOpPMAIIMK WJIM JAHHBIX C YYETOM TMPEII0KCHHOW ydeOHOMU
bu3udecKoi 3a1a4un;

aHAIM3UPOBATh, CUCTEMAaTH3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIHIO
Pa3TUYHBIX BUIOB M (POPM IIpEICTaBICHNUS;

CaMOCTOSITETILHO  BBIOMpaTh ONTUMANbHYIO (opmMy mpeacTaBICHUS
uHbOpMAIMK W WJUTIOCTPUPOBATH peIaeMble 3a/ladyd  HECIOKHBIMU
CXeMaMH, ThuarpaMmmMaMu, HTHOU rpauKoi M MX KOMOUHAITUSIMU.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE AeiiCTBUS:

B X0Jie OOCYyXJeHHs ydeOHOro marepuana, pPe3yiabTaTOB J1a0OpPaTOPHBIX
paboT M MPOESKTOB 3a/1aBaTh BOIPOCHI IO CYMIECTBY 00CYKIaeMOU TEMbI U
BBICKA3bIBATh HJICH, HAIICJICHHBIE HA PEIICHUE 3aJa4d W TMOJJIep)KaHue
0J1aroXKeIaTeIbHOCTH OOIICHHS,



COTOCTABJISITh CBOM CYXIEHUS C CYXICHUSIMHU JPYTHUX YYaCTHHKOB
nuanora, 0OHapyKUBATh PA3IUUYUE U CXOJICTBO MO3UIUN;

BBIPQXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;
MyOJIMYHO MPEJICTABIISTh PE3YJbTAThl BHIMOJIHEHHOTO (PU3UUECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHUS, TIPOCKTA);

IIOHUMaTb U MUCIIOJb30BATh  IPEUMYLIECTBA  KOMaHJIHOWU u
UHAUBUAYATbHON paboOThl MNpU PEIIEHUH KOHKPETHOW (u3nyeckomn
npo0JIeMBbl;

NPUHUMATH 1I€JIM COBMECTHOU JEATEbHOCTU, OPTraHU30BBIBATH JCHCTBUS
N0 €¢ JOCTH)KEHHIO: PpaclpeleNsiTh poju, OOCYXIaTh MPOLECCHl U
pe3yabTaThl COBMECTHOU pabOoThI, 000011aTh MHEHHSI HECKOJIBKUX JIFO/ICH;
BBITIOJIHSITH CBOKO YacTh paOOThI, IOCTUTAs KAUECTBEHHOI'O pe3yJibTara 1o
CBOEMY HAIpaBJIECHUIO M KOOPJAWHUPYS CBOM JCHUCTBUS C JPYTrUMU
YJIeHaMU KOMaH/Ibl;

OIICHUBATh KA4eCTBO CBOETO BKJAJa B OOIIMKI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITEILHO C(HOPMYJIMPOBAHHBIM YUaCTHUKAMU B3aMMOJICHUCTBUS.

PeryiasiTuBHbIC YHUBepCaJIbHbIe Y4eOHbIE 1eliCTBUA

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YY€OHBIX CUTYalHsIX, TPEOYIOIINX
TSt perieHust GU3NUeCcKUX 3HaHUI;

OpUEHTUPOBATHCS B  PA3NIMUHBIX  TOAXOAAX TMPHUHATUS  PEHICHU
(MHIUBUIyaIbHOE, TPUHSATHE PEIICHHS B TPYIIeE, MPUHATHE PEIICHUN
TPYION);

CaMOCTOSTEIILHO COCTABIIATH AITOPUTM pelieHus GU3NUeCKOn 3aa4u WIIn
IUTAaHA WCCJIEJOBAHMS C YYETOM HMMEIOUIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBAThH MpeJjiaraeéMbie BapUaHThl PEIICHU;
JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIMOHAJIbHBIN NHTEJIJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTYyallly U MpejaraTh MIaH €€ U3MEHEHUS;
OOBSCHATh TPUYMHBI  JOCTIDKCHUS  (HEHOCTHMXKEHHUS) PE3ybTaTOB
JeSITEIHbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JIESITEIBLHOCTh (B TOM YHUCJE B XOJ BBIIOJHEHUS
¢u3MUeCKOro  WCCIENOBAaHHUS WM MPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENNBCTB, W3MEHHUBIIUXCS CUTYyallud, YCTAaHOBJICHHBIX OIINOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIH U YCIOBUSIM;

CTaBUTh ce0s HA MECTO JIPYroro 4ejioBeKa B XOJI€ CIOpa WIHM JUCKYCCUU
Ha HAyYHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYTOro;



MPU3HABATh CBOC MPABO HA OIIMOKY MPHU pelIeHUH (HU3UUECKUX 3a/1ad WU
B YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE XKE IIPABO APYTOro.

NPEAMETHBIE PE3YJIbTATBI

K xoniy o6yuenus B 7 kjacce npeaMETHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUI:

UCIIOJIB30BaTh  MOHATUA: (U3MYECKHE U  XUMHUYECKHE  SIBJICHUS,
HaOII0/IeHUEe, SKCIEPUMEHT, MOJeb, TUIOTE3a, €IUHUIIBI (HUINUECKUX
BEJIMYMH, aTOM, MOJICKYJia, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOe, Ta3000pa3HOE), MEXaHMYECKOe JIB)KEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSIMOJIIMHEHHOE), TPAeKTOPHUs, PaBHOJCHCTBYIOIIAS
cHuIa, nedopmarus (ympyrasi, IJIacTHYecKas), HEBECOMOCTD,
COOOIIAOIIHNECS COCYIbL;

paznuuath siBiaeHus (auddysus, TEmIoBoe ABMIKEHUE YaCTHI] BEIIECTBA,
paBHOMEpHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBIDKCHHE,  HHEPIHS,
B3aUMOJICHCTBHE TEJI, PABHOBECUE TBEPJBIX TEJI C 3aKPEIJICHHOW OChIO
BpallleHus, Tepefadya JJaBiICHUS TBEPJAbBIMU TeJaMU, KUIKOCTIMHU H
razamu, arMocepHoe JaBieHHE, IIJIaBaHUE TeJ, IpPEeBpalleHUs
MEXaHUYECKOW DHEPTHH) IO OINUCAHUIO UX XapaKTePHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (U3UIECKOE SIBJICHUE;
pacrio3HaBaTh MPOSBICHHE M3YYCHHBIX (PU3MUECKUX  SIBJICHUA B
OKpY)KalollleM MHUpe, B TOM 4Yucie (U3UYECKUE SBJICHHUS B TPHUPOJE:
IpUMEPHI JIBIXKCHUSI C Pa3IMYHBIMH CKOPOCTSMH B JKMBOW W HEXHUBOU
OpUpoJie, JCHUCTBHE CHJIBI TPEHHS B MPUPOJEC W TEXHUKE, BIIUSHUC
aTMOC(EpHOT0 JaBJICHUS Ha >KMBOW OpraHW3M, IUIaBaHWUE PHIO, phlUaru B
TeJIe YeJIOBeKa, MPHU 3TOM IEPEBOAUTH MPAKTUUECKYIO 33a/1ady B y4eOHYIO,
BBIICIISITH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (DU3NUECKUX SBICHUM;
OTHMCHIBATh M3YYCHHBIC CBOMCTBA T M (YU3UUYCCKHE SBICHUSI, UCIIOIB3YS
dbu3udeckue BEMUYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTb, CPEJIHSISI CKOPOCTb, CHJIa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tela, Ccujla TPEeHUs, JAaBlieHWE (TBEPAOTO Tejia, JKUAKOCTH, Trasa),
BBITAIKUBAIOIIAS CHJIa, MEXaHH4YecKass padoTa, MONIHOCTh, IJICYO CHJIBI,
MOMEHT CWIBI, KO3(PQHUIMEHT IIOJE3HOT0 JCHUCTBUS MEXaHH3MOB,
KMHETUYECKasi M TOTEHIHMaJbHAsl JHEPrusi), MpH OMHUCAHWUU IPABUIBHO
TPakTOBaTh  (U3WYECKUH  CMBICI  HCIOJB3YeMBIX  BEIWYWH,  HX
0003HaYCHUSI W CIWHMIBI (PU3NUESCKUX BEIWYWH, HAXOIUTH (POPMYJIBI,
CBSI3BIBAIOIIME JTAaHHYIO (PU3MYECKYIO BEIWYHMHY C JAPYTUMH BEIUYHWHAMU,
CTPOUTH IpaMKU M3YUYCHHBIX 3aBUCUMOCTEN (PHU3UUECKUX BEIIUUNH;



XapaKTepu30BaTh CBOWMCTBA TeJ, (PU3MYECKUE SBIEHUS M MPOLECCHI,
WCIIOJb3ys MpaBUiia CJIOXKEHUsI CUJl (BAOJb OJHOM MpsiMOil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, NpaBUIO paBHOBecHs pbiuara (0OJoka),
«30JI0TO€ TMpPaBUJIO» MEXAHMKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruy, NpU OSTOM [JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA U
3aMMChIBATh €M0 MATEMATUUYECKOE BbIpaKEHUE;

O00BSACHATH (PU3UUECKUE SBICHUSI, TPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTYyallMil NpPaKTUKO-OPUEHTUPOBAHHOIO XapakKrepa:
BBISIBJISITh PUYMHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 12
JOTUYECKUX LIAroB ¢ Omopoil Ha 1-2 M3y4YeHHBIX CBOWMCTBA (PU3MUYECKUX
ABJICHUM, (PU3NYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiatb pacueTHble 3amadyd B 1-2 nelcTBUA, MCHONB3YysS 3aKOHBI H
(dopMyIbl, CBsI3bIBaIOIIME (DU3UYECKHME BEIUYMHBI: HAa OCHOBE aHaln3a
yCIIOBHUS 3a/1a4d 3alMChIBaTh KPATKOE yCIOBUE, MOJCTABIATh (DU3NUECKUE
BEJIMYUHBI B (POPMyNBI M TMPOBOJIUTH PACUCTHI, HAXOIUTHh CIPABOYHBIC
JaHHbIE, HEOOXOIUMBIE JJI PELICHUs 3a/a4, OLEHUBATh PEATUCTUYHOCTD
MOJIy4eHHON (PU3UUECKON BETMUUHBI;

pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PpEIIUTh TMPU IOMOIIHU
¢u3MUeCcKrX METOI0B, B OMMCAHUH MCCIIEIOBAHUS BBIJEIATH IPOBEPIEMOE
npeanonoxenue  (TUmoresy),  pasiuyaTb W HHTEPIPETUPOBATH
MOJIYYeHHBIH pE3yNbTaT, HAXOAUTh OIIMOKM B XOJAE OIbITa, JEJaTh
BBIBOJIBI 110 €r0 pe3yjbTaTaMm;

OPOBOAUTH OIBITBI IO HAOMIONEHUIO (U3MYECKUX SBICHUM WU
bu3uIecKux CBOMCTB Te: bopMyIHpOBaTH IpOBEPsIEMbIC
MIPENOIOKEHUS, COOMPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000pYAOBaHMUS,
3aMKChIBATh XOJI OMBITA U (POPMYITUPOBATH BHIBOIHI,

BBITIOJHATh TPSAMbBIE W3MEPEHHS] PACCTOSHMS, BPEMEHHU, MAaCChl Tela,
o0BEMa, CHJIBI W TEMIIEpaTyphl C HCIOJB30BAHUEM AaHAJIOTOBBIX U
UpOBBIX TPUOOPOB, 3aMUCHIBATH IIOKA3aHUS TMPUOOPOB C YUETOM
3aJIaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOJIUTH UCCIIETOBAaHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYMHBI OT
OpPYrol ¢ WCIOJIb30BAaHUEM INPSIMBIX HU3MEPEHUN (3aBUCHUMOCTH MyTH
PAaBHOMEpPHO JABWXKYIIETOCA Tejla OT BPEMEHU JABUKEHUS TeJa, CHUJIbI
TPEHMSI CKOJIBKEHHS OT Beca Tena, KauecTBa 00padOTKHU MOBEPXHOCTEN Tel
Y HE3aBHCUMOCTH CHUJIbI TPEHUS OT IUIOLIAIA COMPUKOCHOBEHUS TEN, CUJIBI
YOPYTrOCTH OT YJJIMHEHHUS MPYXKUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00BbEMa
NOrPY’KEHHOM YacTH Teja U OT IUIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJIO, YCIOBUI
IJIaBaHUs TEJ, YCJIOBHI paBHOBECHS pbhluara M OJIOKOB), y4aCTBOBAaTh B



IUIAHUPOBAHUM  Yy4yeOHOrO UCCIENOBaHMs, COOMpaTh YCTaHOBKY U
BBITIOJIHATh W3MEPEHHs, CIeNys MNPEeATOKEHHOMY IUIaHy, (DUKCHPOBATh
pe3ynbTaThl TMOJTYYCHHONW 3aBHUCHMOCTH (PH3UYECKMX BEIUYMH B BHJE
MPEJIOKEHHBIX Ta0nHIl U TpadUKOB, JENaTh BBIBOJABI MO pPe3yJabTaTam
MCCIICJIOBAHNS;

NPOBOJINTh KOCBEHHBIE HU3MEPEHHsI (PU3NYECKHX BEIHYMH (TIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO TeNa, CHJIA TPEHUS CKOJBKEHUS,
JaBICHWE BO3AyXa, BBITAIKWBAIONIAs  CHJA, JCHUCTBYyMOImas  Ha
NOTPY’)KCHHOE B KHJIKOCTh TeJ0, KOI(PPHUIHMEHT MONe3HOro AeHCTBUS
IOPOCTBIX MEXaHU3MOB), CIeAys NPENJOKEHHOW WHCTPYKIUU: TpH
BBIMIOJITHEHUN HW3MEPEHHH COOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY H
BBIYUCIIATH 3HAUCHUE NCKOMOU BEIIMUUHBL;

COOTIOIaTh MpaBUIIa TEXHUKU OE30MMaCHOCTH MPHU padoTe ¢ 1ab0paTOpHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHS NMPUOOPOB M TEXHUYECKUX YCTPOWMCTB:
BEChl, TEPMOMETpP, IUHAMOMETp, COOOINAIOIIHUECS COCYAbl, OapoMerp,
pBIYar, MOIBHKHBINA M HETIOABIKHBIN OJIOK, HAKIIOHHASI TIJIOCKOCTH;
XapaKTepH30BaTh MPUHIMIBI JCWCTBUS  W3YYCHHBIX TPHUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOpO Ha HUX OmucaHusi (B TOM 4YHCIE:
NOJIIUITHUKHA, YCTPOMCTBO BOJOMPOBOJA, THUIPABIMYECKHA IIpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOW HACOC, apEOMETP), UCIIONB3YS 3HAHUS
0 CBOMCTBaxX (U3MUYECKHUX SIBICHUI U HEOOXOIUMble (PU3NYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJIUTH  TpUMEpHhl  (HAXOAUTh  HWH(QOpMAIMIO O  IpUMEpax)
IPAKTUYECKOTO HCIIOIb30BaHUS (PU3NUECKUX 3HAHUW B TOBCEIHEBHOM
KU3HM 11 obecTiedeHus1 0€30MacHOCTH IIPU OOpaIlleHUH C TIPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3J0POBbsI U COOJIOJEHUS
HOPM SKOJIOTHYECKOTO TIOBEICHHS B OKPYXKAIOIIEH Cpejie;

OCYILIECTBJISATH OTOOp MCTOYHUKOB HHGpopMmanuun B VHTepHere B
COOTBETCTBHHM C 33JJaHHBIM ITOMCKOBBIM 3aIllpOCOM, Ha OCHOBE HUMEIOLIUXCS
3HAHUM M TyTEM CpPaBHEHHS PA3JIMYHBIX HCTOYHHKOB BBIIEISATH
UHpOpMAIMIO, KOTOpas SBISIETCA NPOTHUBOPEUYMBOM WIM MOXKET OBIThH
HEJI0CTOBEPHOM;

UCTOJIb30BaTh MPH BHIMOJHEHUH yUYE€OHBIX 3a/laHui Hay4YHO--TIOMYJISIPHYIO
auTepaTtypy (U3MYECKOro COJEp)KaHus, CIPABOYHbIE  MaTepHUalbl,
pecypebl cetu MHTEepHET, BIageTh NpueéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBaHus HHPOPMAIMH U3 OJHON 3HAKOBOI CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpaTKHE MHCbMEHHbBIE W YCTHBIE COOOLICHHS Ha
OCHOBE 2—3 MCTOYHHUKOB MH(pOpMAIMK (PU3NIECKOTO COACPKAHUS, B TOM



qyciie MyOJIMYHO JeNaTh KpaTKUE COOOIIEHHS O pe3yibTaTax IMpPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUW, NpPHU HTOM TIPaMOTHO HCIOJIb30BATh
W3YYEHHBIA TOHATUHHBIMN ammapaT Kypca (U3MKH, COINPOBOXKIAThH
BBICTYILJICHUE IIPE3CHTALUEH;

e IMpPHU BBINOJHEHUU YUYEOHBIX MPOEKTOB U HCCIEIOBAHUN paclpenemsiTh
00s3aHHOCTH B TpYyNIE B COOTBETCTBUU C IOCTaBICHHBIMU 3a/ladyaMH,
CIEAUTh 3a BBINOJHEHUEM IUIaHA JCHUCTBUM, aJEKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJAJ B  JIEITENbHOCTh  TPYINIbl,  BBICTPAUBATh
KOMMYHHMKAaTHUBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAKOIIUX.

K xoniy oOyuenus B 8 kiacce npeamMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUI:

e HCHOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JABUKECHHE
aTOMOB U MOJIEKYJ, arpPEraTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIIMYECKHUE U
amop(HBIE Tena, HACHIIMIEHHbIH W HEHACHIIIEHHBIH TMap, BIAXKHOCTH
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSsS OSHEpPrus, TEIJIOBOM JBUraTellb,
AJIEMEHTAPHBIN JJIEKTPUUYECKUI 3apsl, FIEKTPUUYECKOE TOJIE, TPOBOJIHUKU
U JUDJIEKTPUKH, IOCTOSHHBIN AJIEKTPUUECKUN TOK, MATHUTHOE TOJIE;

e pa3nuyaTh sABJICHUA (TEIUIOBOE paCUIMPEHHE W CXaThe, Terulonepeaaya,
TEIUIOBOE PABHOBECHE, CMAYMBAHME, KAIWJUIPHBIE SIBICHUS, UCIApEHHUE,
KOHJCHCAIMs, IUIABICHUE, KPUCTAUIM3alus (OTBEpAEBAaHME), KHUIICHUE,
TeIuIonepeaayda (TErnIonpoBOAHOCTb, KOHBEKIIVS, U3IIyYEHHUE),
ANEKTpU3aLUs TEJ, B3aUMOJEHCTBHE 3apsAJIOB, NEUCTBUS DJIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHME, B3aMMOJCHCTBUE MArHUTOB, JEHCTBHE
MarHUTHOI'O IOJI HAa IPOBOJHUK C TOKOM, JIEKTPOMAarHUTHasT MHIYKIIVS)
[0 OINHCAaHUID HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JE€MOHCTPUPYIOLIUX TaHHOE (PU3HUECKOE SIBICHUE;

e pacrno3HaBaTh TMPOSIBJIEHWE W3YyYEHHBIX (U3MUECKUX SBJICHUNH B
OKpY)XaloIlleM MHpE, B TOM YHCIEe (PU3NYECKUE SIBICHHUS B TPUPOAE:
IIOBEPXHOCTHOE HATSKEHUE M KANWUIIPHBIE SBICHHWS B IIPUPOJE,
KpUCTaJIbl B Ipupoze, usinydeHue CoaHUa, 3aMep3aHHe BOJIOEMOB,
Mopckue 0pu3bl, 00pa3oBaHHUE POCHI, TYMaHa, HHEsl, CHETa, 3JICKTPUUECKUE
ABJIEHUSI B aTMocdepe, JIEKTPUUECTBO KUBBIX OpPraHM3MOB, MAarHUTHOE
noje 3eMiH, Jpeid MOI0COB, POJIb MATHUTHOTO MOJS JUIS JKU3HU Ha
3emiie, NOJSPHOE CUSTHUE, IIPU 3TOM IEPEBOJUTH MPAKTHYECKYIO 3a/7a4y B
yueOHYI0, BBIICNATH CYIIECTBEHHBIE CBOWCTBA (TIpH3HAKH) (PU3NUECKHUX
SIBJICHU;

e OINMUCHIBaTh U3yYCHHBIC CBOMCTBA TeN U (PU3UUYECKUE SBICHUS, UCIIONIB3YS
(u3nuecKre BEIMYUHBI (TEMIEpaTypa, BHYTPEHHSS 3HEPrusi, KOJIMYECTBO
TEIUIOTHI, y/eJIbHas TEIUIOEMKOCTh BEILECTBA, y/AeJbHAas TEIUIOTa



IUIaBJICHMS], yJeJbHas TEIIoTa MapooOpa3oBaHus, YJelbHass TEIJIoTa
CropaHusi TOIUIMBA, KOA(PPUUIMEHT TMOJIE3HOTO JEUCTBHUS TEIUIOBOM
MAIllMHbI, OTHOCHUTEJIbHAS BIJIAXKHOCTH BO3AYyXa, AJIEKTPUYECKHM 3apsn,
CUJa TOKa, JJIEKTPUYECKOE HAIPSIKEHHE, CONPOTUBIIECHUE IPOBOJHUKA,
yIeIbHOE  CONPOTHUBIEHHE  BellecTBa, paborta W MOIITHOCTb
ANEKTPUYECKOrO0  TOKa), MpH ONUCAHUM MPaBUIBHO  TPaKTOBATh
(u3MUECKUIl CMBICI MCHOJb3yEeMbIX BEIUYMH, 0003HAYEHUS M €IUHUIBI
(¢u3MUECKUX BEJIMYMH, HAXOAUTH (HOPMYJbI, CBSA3BIBAIOIINE JaHHYIO
($u3MUECKYyl0 BEJIUYUHY C JPYTMMH BEJIMYMHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUUMH;

XapaKTepu3oBaTh CBOMCTBA TeJ, (PU3MYECKHUE SIBJIECHUS U TPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO--KUHETUUYECKON TEOPUH
CTpOEHUS BEIEeCTBA, MPUHLHUI CYNEPHO3UIUHU MMOoJIed (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsaaa, 3akoH Oma N1 ydacTka I€Nu, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpaHEHHMs DJHEpPruu, MpU ITOM  JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alMCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

OOBSACHATHh (U3MUECKHE MPOLECChl U CBOWCTBA TEN, B TOM YHUCJIE U B
KOHTEKCTE CUTyallud MPAKTUKO-OPUEHTUPOBAHHOIO XApaKTEpa: BBIABISATH
IPUYUHHO-CIIEJICTBEHHBIE CBS3HU, CTPOUTH O0BsICHEHUE U3 1—2 JTIOTMYECKHUX
maroB ¢ omnopod Ha 1-2 u3ydeHHBIX CBOWMCTBA (U3MYECKUX SIBICHUH,
(bu3MUECKHX 3aKOHOB MJTM 3aKOHOMEPHOCTEH;

pemiarb pacueTHhlEe 3aJadyd B 2—3 JEHCTBUSA, HCIOJB3YysS 3aKOHBI H
dbopMyIbl, CBsI3bIBaOIKME (DU3UUYECKHME BEIUYMHBI: HAa OCHOBE aHaIM3a
yCIIOBHS 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JUISI pEIIeHHus 3ajadd, BbIOMpATh 3aKOHBI H  (OPMYIIHI,
HEOOXOJIMMBbIE I €€ peUICHUs, MPOBOIUTH PAacCUeThl M CpPAaBHUBATh
MOJIyY€HHOE 3HaueHue (HU3NIECKON BEIMUUHBI C U3BECTHBIMU JIaHHBIMU;
pacrno3HaBaTh MpoOOJEeMbl, KOTOpPbIE MOXXHO pELIUTh MpPU OMOUIH
(Gu3NYEeCKUX METOJIOB, HCIIONIb3Yys OMNHCAHHME HCCIEIOBAHMS, BBIACIATH
IIPOBEPSIEMOE  IIPEAIIOJIOKEHNUE, OLICHUBATh IPABUIBHOCTH IOPSAKA
IIPOBEJICHUS UCCIIEIOBAHUS, AEIATh BBIBOBI;

OPOBOJIUTh OMBITHI MO HAOMIOJAEHUIO (PU3NYECKUX SBICHUM WM
(du3HUecKrX CBOWCTB Tel (KaWIISIPHBIC SBICHHS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro 00bemMa, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HarpeBaHMsl NpPU MU3JIYYEHHH OT LBETa H3JIydarolled (morionaronien)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOJABI OT TEMIEPATypbl KUAKOCTH U
IUIOIAAM €€ IOBEPXHOCTH, JJIEKTpHU3alus TeJl W B3auMOJACCTBUE
ANEKTPUYECKUX 3aPAI0B, B3AMMOJECUCTBHE TOCTOSIHHBIX MAarHUTOB,



BU3YyQJIM3allMsl MAarHUTHBIX TIOJEH TOCTOSTHHBIX MAarHUTOB, JCHCTBHS
MarHUTHOTO TOJs HAa MPOBOAHUK C TOKOM, CBOMCTBa 3JIEKTPOMArHuTa,
CBOICTBA DJIEKTPOJABHUIATENSl MOCTOSHHOIO TOKa): (opMyInpoBaTh
MpOBEpsieMbIe MPEATONIOKECHHUS, COOMPATh YCTAHOBKY M3 IMPEAI0KEHHOTO
000pyTI0OBaHUS, OMUCHIBATH XOJ] OMBITa U (OPMYITUPOBATH BHIBOIBL;
BBIMIOJIHATh ~ TPSMBIE  U3MEPEHHS  TeMIepaTypbl,  OTHOCHUTEIbHOM
BIOKHOCTH BO37yXa, CHJBl TOKa, HAMpPSHKCHHS C UCIOJIb30BAaHUEM
aHAJIOTOBBIX TPUOOPOB M NAaTYMKOB (PU3WYCCKUX BEITUYHMH, CPABHHUBATH
pe3yabTaThl U3MEPEHHH C yUETOM 3a/IaHHON a0COTIOTHOM MOTPEITHOCTH;
MPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJTHOW (PM3UYECKOW BEITMUYUHBI OT
ApPYroil C  WCHOJB30BAaHUEM TPSAMBIX  HM3MEpPEHHH  (3aBHCHMOCTH
COTMIPOTUBJICHHSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMAAN IOTEPEYHOr0o
CEUCHUS U YACTHHOTO CONMPOTUBIICHUS BEUIECTBA MIPOBOJIHUKA, CHIIBI TOKA,
WAYIIer0 uepe3 TPOBOJHUK, OT HAaNpsHKEHUS Ha  TPOBOJHUKE,
UCCIIEJIOBAHWE  IIOCJICIOBATEILHOTO ¥ MapauIeIbHOTO  COSAMHECHUN
NPOBOJIHUKOB): TUIAHUPOBAaTh WCCIIEOBaHUE, COOUPATh YCTAHOBKY H
BBITIOJIHATh W3MEPEHHUsI, CIEIysl MPEIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynabTaThl IMOJYYCHHON 3aBHCHMOCTH B BHJIE TaOmWI[ U TpaduKOB,
JIeNIaTh BHIBOJBI IO pe3yJbTaTaM UCCIEIOBAHMS;

NPOBOAUTh KOCBEHHBIE HW3MEpPEHUs (PU3NUECKUX BeNW4YuH (yaenabHas
TEIUIOEMKOCTh ~ BEILECTBA, COMPOTHBJICHUE TMPOBOJHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh M3MEpEHHUs, coOUpaTh
AKCIIEPUMEHTATBHYIO YCTAaHOBKY, CIIeysl MPEII0OKEHHON WHCTPYKIUHU, U
BBIUUCTISITh 3HAYCHUE BEIINYNHBI,

co0JIr01aTh TIpaBUJIa TEXHUKU 0€30TaCHOCTH MPHU paboTe ¢ Ja00paTOPHBIM
000py10BaHUEM;

XapaKTepu30BaTh MPUHIMIBI  JEHCTBUA HM3YyUYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha HMX omucaHus (B TOM YHCIE:
CHUCTEMa OTOIUICHHUS JIOMOB, TMIPOMETp, MapoBasi TypOuHa, aMIEpPMETD,
BOJIETMETP, CUCTUYMK JJIEKTPUUYECKOW HHEPrHH, 3IIEKTPOOCBETHUTEIbHBIC
npuOOpHl, HArpeBaTENbHBIC 3JIEKTPOIIPUOOPH! (IPUMEPHI), IEKTPUUIECKHE
PEIOXPAaHUTENH, SJICKTPOMArHUT, FIEKTPOABUIaTENb IIOCTOSTHHOTO TOKA),
UCTOJB3YysI 3HAHUSA O CBOMCTBax (M3MYECKUX SIBICHUI U HEOOXOIUMBIE
¢u3nyeckne 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA M H3MEpPUTENIbHBIC
npubopel MO CXeMaM M CXEMaTUYHBIM PUCYHKaM  (KHUIKOCTHBIN
TEPMOMETP, TEPMOC, MCHUXPOMETpP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CTOpaHus, dJEKTPOCKOI, PEOCTAT), COCTABIATh CXEMBI AIEKTPUUECKUX



IeNeil C MOCIe0BaTENIbHBIM U MApaJUIETbHBIM COSIUHEHUEM 3JIEMEHTOB,
pasznmyasi yCJIOBHBIE 0003HAUCHUS DIIEMEHTOB JJICKTPUUECKUX LICTICH;
MPUBOMUTh  MPUMEPHl  (HaXOOWTh HWHPOPMANMIO O  TMpUMEpax)
MPAKTUYECKOTO HCTOIL30BaHMs (U3UYECKUX 3HAHWK B IOBCEIHCBHOU
KU3HU I oOecrieueHrs 0€30MMacHOCTH TIpU oOpaIrieHuu ¢ IprudopamMu U
TEXHHYECKUMHU YCTPOMCTBAMH, COXPAHCHHS 3J0POBbS M COOJIOICHUS
HOPM DKOJIOTHYECKOTO TTOBEICHUS B OKPYIKAIOIIEH cpee;

OCYIICCTBIISITh MOUCK HWHPOpManuK  (HU3UIECKOTO COJACpKAHUA B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHUH H TYTEM CpPaBHCHHS
JOTIOJTHUTENIBHBIX ~ MCTOYHUKOB  BBIICIATH HMH(POpPMAIUIO,  KOTOpas
SIBJISICTCSI IPOTHBOPESYNUBOM WITM MOYKET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh NP BBIMOJTHECHUN YUCOHBIX 3aJaHUN HAYYHO--TIONYJISIPHYIO
aMTepaTypy (GU3HYECKOrOo COACp)KaHMS, CIPABOYHBIE  MAaTEpPUAIBI,
pecypcel ceTr MIHTEpHET, BiIaJieTh MPUEMaMU KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3oBaHus HHGOOPMAITUHU U3 OJTHOM 3HAKOBOW CHCTEMBI B JIPYTYIO;
co3laBaTh COOCTBEHHBIC MHCHbMEHHBIC M KpPAaTKHE YCTHBIC COOOIICHUS,
0000mass wHpOpMANMIO U3 HECKOJIBKUX HWCTOYHUKOB (PU3HUECKOTO
colepkaHWs, B TOM YHCIC IyOJUYHO TIPEJACTABIATh PE3YJIBTATHI
MPOCKTHOW WIJIM WCCIIEOBATEILCKON NEATEIBHOCTH, MPH 3TOM T'PaMOTHO
UCTIONh30BaTh M3YyYEHHBIM TMOHSATUHHBIA ammapar Kypca (U3HKH,
COIIPOBOXK/IaTh BHICTYIUICHUE TIPE3CHTAIINCIH;

NpY BBHITIOJHEHUH YYEOHBIX MPOEKTOB M HCCICIOBAHUN (PU3NUYECKUX
IPOIIECCOB PACTIPEACIISATh OOS3aHHOCTH B TPYMIE B COOTBETCTBUU C
TIOCTaBJICHHBIMU 3aJ]a4aMH, CJICTUTH 3a BBIMOJIHCHUEM IUTaHA JNEHCTBHUHA H
KOPPEKTUPOBaTh €ro, aJcKBAaTHO OIICHUBATh COOCTBCHHBIH BKIaa B
JESATEILHOCTD TPYIIIBI, BEICTPANBAaTh KOMMYHHUKATUBHOE B3aUMO/ICHCTBUE,
IPOSIBJISISt TOTOBHOCTH pa3peniaTh KOHQIHKTHL

K koHIly oOyueHust B 9 Kjacce npeIMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUIA:

UCIIOJI30BAaTh TOHSATHS: CUCTEMa OTCYCTa, MaTephalbHasi TOYKa,
TPACKTOPHUS, OTHOCUTEIHHOCTh MEXaHMYECKOTO ABIKCHHS, Aedopmarius
(ympyrasi, mjgacTayeckasl), TPEHHE, UEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTh M MEPETPY3KHU, IEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LEHTpP TSAKECTU TBEPJOIrO Tella, paBHOBECHUE, MEXaHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, WH(Pa3ByK U YyIbTPa3BYK, JJICKTPOMATrHUTHBIC BOJHBI,
IIKaaa 3JEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTH,
CHEKTPBI UCITYCKAHMSI M TOTJIONICHUS, anbda-, 0eTa- U raMmmMa-u3IydcHus,
W30TOIIbI, Si/IEpHAsl SHEPreTUKA;



pasznuyarh SIBICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJMHEHHOE
JIBUKEHUE, PaBHOYCKOPEHHOE MpPSIMOJIMHEMHOE [BH)KEHHE, CBOOOJHOE
MaJiIeHue TeJ, paBHOMEPHOE JABM)KEHHE MO OKPYKHOCTH, B3aUMOJEICTBUE
TEJ, PEAKTUBHOE JBHUKEHHUE, KOJeOaTelbHOE ABMKEHHE (3aTyxaloulue U
BBIHYXKJCHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JBH)KEHHE, OTPaKEHHE
3ByKa, MPSMOJIMHEWHOE paclpOCTPAHEHUE, OTPaKEHUE U MPETOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pPa3sioKeHHE OeJIoro CBeTa B
CHEKTp M CJOXXEHHUE CIEKTpaJIbHBIX LBETOB, JHMCIEpPCHUS CBETa,
€CTECTBEHHAs! PaJMOAaKTUBHOCTh, BO3HWKHOBEHHE JIMHEMYATOTO CIEKTpa
U3TyYEHHs) 110 ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIbBITOB,
JEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHHE HU3YYEHHBIX (U3UYECKUX SBICHUHA B
OKpyXaromeM Mupe (B ToM uucie (U3HUECKHe SBJICHUS B MPUPOJE:
NPWIKBBI U OTJIUBBI, JBKEHUE TU1aHeT COMHEYHONW CUCTEMbI, pEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCHPUSTHE 3BYKOB IKHUBOTHBIMH,
3eMJIETpSICEHUE, CEHCMUYECKHe BOJHBI, IIyHAMH, 07XO, I[BETa Tell,
ONTUYECKHE SBJICHUS B MPUPOJE, OUOJOTHUYECKOE IEHCTBUE BUIMMOTO,
yIbTpaUONIETOBOIO W  PEHTTEHOBCKOI'O M3JIYYEHUH, €CTECTBEHHBIN
pasivoaKTUBHBI (OH, KOCMHUYECKHME JIyud, PaJUOAKTUBHOE H3JIyuyEHUE
OPUPOAHBIX MHHEpAJIOB, JEHCTBHE PAAMOAKTHBHBIX M3JIyYCHHH Ha
OpraHu3M 4eJIOBEeKa), IIPU 3TOM IIEPEBOJUTH IMPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIIEATh CYLIECTBEHHbIE CBOMCTBa (NMPU3HAKM) (PU3MUECKUX
SIBJICHUH;

OIKCHIBaTh U3yYEHHBIE CBOICTBA Te€N U (U3NYECKUE SIBICHMS, UCIIOJIb3Ys
¢u3nyeckue BETMYMUHBI (CpeIHSAs M MIHOBEHHas CKOpPOCTh Teja IpH
HEPABHOMEPHOM JIBM)KCHHMH, YCKOPEHHE, INEPEMEIIECHHE, IyTh, YIioBas
CKOPOCTb, CHJIa TPEHUS, CHJIA YIPYIOCTH, CWJIA TSDKECTH, YCKOpPEHUE
CBOOOJHOTO TMAJCHUs, BEC Tela, WMIIYJbC Tela, HUMIYJIbC CHIIbI,
MexaHudeckass paboTa M MOIIHOCTb, MOTEHLHUAIbHAs SHEPrusi Tea,
HNOJHATOIO HAaJl MOBEPXHOCTBIO 3€MJIM, MOTEHLIMAIBbHASI SHEPIUs CHKATON
OPYXUHBI, KWHETHYECKAas DSHEPIus, IIOJHAs MEXaHWYeCKas JHEPrus,
HeproJ U 4acToTa KoueOaHuil, JIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETa, MOKAa3aTellb MPEIOMIICHHS CPEAbl), IPU ONUCAHUU
NPaBUIBHO TPAKTOBAaTh (DU3MYECKUN CMBICA HCIIOJIB3YEMBIX BEJIUYUH,
0003HAUYEHUS U €IUWHUIBI (U3MYECKUX BEIWYHMH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIONINE JaHHYIO (PU3NYECKYIO BEIMUMHY C OPYTMMHU BEIUMYHMHAMH,
CTPOUTH I'paUKK U3yUYEHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEJIINYHH;
XapaKTepu30BaTh CBOWCTBA TeJ, (PU3NYECKHUE SBIEHUS M IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAaHEHUS SHEPIUuHU, 3aKOH BCEMUPHOI'O TATOTEHUS,



NPUHLUI CYNEPHO3UIMH CHJI, TPUHLMUI OTHOCHUTeNnbHOCTH [amumes,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUsI MUMIYJbCa, 3aKOHBI OTPAXKEHUS U
MIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAaHEHHUsI 3apsJI0BOTO U MAaCCOBOI'O YHCET
IpU SIIEPHBIX pEakUusAX, IpU 3TOM JaBaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA U 3aIUCHIBATh €r0 MAaTEMATHUYECKOE BHIPAXKECHHUE;

OOBSACHATh (U3MUECKHE NPOLECChl U CBOWCTBAa TeJ, B TOM YHUCJIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBIABIATH
OPUYMHHO--CJICJICTBEHHbIE  CBSI3U, CTPOUTh OOBsICHEHHWEe U3  2-3
JOTUYECKUX LIAroB C OMOpPO Ha 2—3 M3Yy4YEHHBIX CBOWCTBA (PU3MUYECKUX
ABJICHUN, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacyeTHble 3ajayd  (omMparolMecss Ha cucTeMy U3  2-3
YpaBHEHHMI), UCTIONB3YsS 3aKOHBI U (POPMYIIbI, CBS3bIBAIOLINE (HU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHajM3a YCJIOBHUS 3a/auyd 3alHChIBaTh KpaTKOe
yCIIOBHE, BBHISBIIATH HEIOCTAIONIME WM M30BITOUHBIC JaHHBIC, BRIOUPATH
3aKOHBI ¥ (POPMYJIBI, HEOOXOAUMBIC ISl PEIICHUS, TIPOBOIUTH PAaCUCThI
OLICHMBATh PEATMCTHUYHOCTh TMOJYYEHHOTO 3HA4YeHUs (pu3ndeckon
BCJIUYHHBI;

pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PpEIIUTh TMPU IOMOIIHU
¢u3MUecKrX METOJOB, HCIONb3YS OMUCAHUE HCCIEIOBAHHUSA, BBIICIATH
IpoBepsieMOe TPENINOJIOKEHNUE, OIICHUBATh TMPAaBWIBHOCTh MOPSIKa
NPOBEJIEHUS  HUCCIENOBAaHUsA, JIeJaTh  BBIBOJbLI, HHTEPIPETUPOBATH
pE3yNbTaThl HAOIOCHHI U ONIBITOB;

OPOBOAUTH OIBITBI IO HAOMIONEHUIO (U3MYECKUX SBICHUM WU
du3nuecknx CBOWCTB Tell (M3ydyeHHEe BTOpPOro 3akoHa HploTOHA, 3akoHa
COXpaHEHHUS] SHEPTrUH, 3aBUCHMOCTh TMEpPHOJIa KOJEOAHUW MPYKUHHOTO
MasiTHUKA OT MAaccChl TPy3a M KECTKOCTU TMPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTUTYBI MaJIbIX KOJEOaHUH, MPSIMOIIMHEHOE paclpOCTPaHEHUE CBETA,
pasnokeHue Oenoro CBeTa B CIEKTP, MU3yUYEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)keHHUs IMpeaMeTa B coOuparouieit
JAWH3e, HAOMIOEHNE CIUIONIHBIX W JIMHEWYATBHIX CIEKTPOB HW3ITYUCHUS):
CaMOCTOSATETILHO  COOMpaTh yCTaHOBKY U3 HM30BITOYHOrO Habopa
o0opynoBaHUs, OMNHCHIBATH XOJ OMNbITA W  €r0  Pe3yJbTaThl,
(dbopMyIHpOBaTH BEIBOBL;

IPOBOJIUTH MPU HEOOXOIMMOCTH CEPUI0 MPSIMBIX M3MEPEHHH, omnpeaenss
cpeaHee 3HayeHUE U3MepsieMol BelMUM4YMHBI ((POKYCHOE pacCcTOsIHUE
coOuparomeli JTUH3bI), OOOCHOBBIBATH BBIOOP cmoco0a W3MEpeHUs
(u3MepuTenbpHOro nNpudopa);

MPOBOJUTh HCCIEJOBAHUE 3aBUCHUMOCTEH (U3WUECKUX BEIUYHH C
WCITOJIb30BAaHUEM TMPSIMBIX H3MEPEHHUH (3aBUCUMOCTD ITYTH OT BPEMEHU



IIpU PaBHOYCKOPEHHOM [IBM>KEHUU 0€3 HadaJbHOM CKOPOCTH, TEpPHOa
KOJICOaHMI MaTeMaTHYECKOTO0 MAasTHHKA OT JJIMHBI HUTH, 3aBUCHUMOCTHU
yria OTpakeHUsi CBETa OT yrIJia MajJeHUs U yIrjia MpeJoMIICHHs] OT yria
MaJieHus1): TUIAaHUPOBAaTh HCCJIEJOBAaHUE, CaMOCTOSITEIbHO COOHMpAThH
YCTaHOBKY, (UKCHpOBaTh pe3yiabTaThl  IOJTYYECHHOW 3aBUCHMOCTH
bu3MYecCKUX BEIWYUH B BHUAEC TAaONMUIl M rpaduKoOB, JeJaThb BHIBOJIBI IO
pe3yabTaTaMm UCCIeI0BaHuUs,

NIPOBOANTL KOCBEHHBIE W3MEpPCHHsI (U3UYECKUX BEIMYMH (CPETHSISA
CKOPOCTh W YCKOPEHHUE Tella TpPU PABHOYCKOPEHHOM  JBUIKCHHH,
YCKOPEHHE CBOOOJHOTO TMAaJCHHS, YXECTKOCTh MPYKHHBI, KOIPPHUIIUEHT
TPEHUSI CKOJBKEHHUS, MEXaHW4eckas paboTa W MOIIHOCTb, 4YacTOTa M
neproy; KosieOaHWi MaTeMaTHYeCKOro | MPYKHUHHOTO MAasTHHKOB,
ONTHYECKasl cujia CcOOUparolie  JUH3BI, PaJUOAKTUBHBIN  (OH):
IUTAHKUPOBATh HM3MEPCHUS, COOMpATh SKCIECPUMEHTAIBHYIO YCTaHOBKY W
BBITIOJTHATh U3MEPEHUs, CICIys MPEUIOKEHHON WHCTPYKIIUHU, BBIYUCIISATH
3HAUCHWE BEIIMYMHBI U aHAJTU3UPOBATH MOJYYCHHBIC PE3yJIbTAThI C YUSTOM
3aJIaHHOM TIOTPEIITHOCTH H3MEPCHUH;

co0JIr01aTh TIpaBUJia TEXHUKU 0€30MaCHOCTH MPHU paboTe ¢ Ja00paTOPHBIM
000pya0BaHUEM;

paznuyaTh OCHOBHBIE TPHU3HAKM M3YYEHHBIX (PU3NYECKUX MOJICIICH:
MaTepHuajibHas TOYKa, a0CONIOTHO TBEPAOE TENO0, TOUYEHYHBIH HCTOUHHUK
CBeTa, JIyd, TOHKAas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKIOHHAas
MOJIeNTb AaTOMHOTO f]1pa;

XapaKTepu30BaTh NPUHIUIBI  JEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa HMX ONUCaHud (B TOM YHCITE:
CIIUJOMETpP, NAaTYMKU TIOJOKEHMsSI, PACCTOSHHMS MU YCKOPEHHUs, paKeTa,
9XOJIOT, OYKH, Tepuckom, Qoroanmapar, ONTUYECKUE CBETOBOJBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuiabcoHa), HCMONB3ys 3HAHUS O
CBOMCTBaX (PU3WYECKHX SBICHUA W  HEoOXomumble (U3HUUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATHYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPHUTEIBHBIX MPHOOPOB W TEXHOJIOTHYECKHX TPOIECCOB
pH pEeNIeHUH y4eOHO--TIPAKTHUYECKUX 3a7ad, ONTHYECKUE CXEMBI JIJIs
MOCTPOCHMS H300paKEHUH B TUIOCKOM 3€pKajie ¥ COOMPAONIEH JINH3E;
NPUBOIUTHL  NpUMEpHl  (HAXOAuWTh  WH(OpMAIMIO O  TpUMEpPax)
NIPAKTUYECKOTO HCIONB30BaHUA (U3MUECKUX 3HAHWA B TOBCETHEBHOUN
KU3HU 7151 oOecrieueHrs 0€30MacHOCTH TIPH OOpalleHnH ¢ MpudopaMu |
TEXHHYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 3J0POBbS M COOIIOJICHUS
HOPM 3KOJIOTUYECKOTO OBEJICHUS B OKPYKaloLIeh cpefie;



OCYIIECTBISATh TOWUCK HHpOpMAIMH  (U3UYECKOTO COACpKAHUS B
HuTepHeTe, caMOCTOATENBHO (GOPMYIUPYS MOUCKOBBIN 3alpoC, HAXOAUTh
MyTH OTpeeNieHUs] JOCTOBEPHOCTH MONIYYCHHON MH(POpPMAIIMH Ha OCHOBE
UMEIOIINXCS 3HAHUN U TIOTIOJHUTEIbHBIX HCTOYHUKOB;

UCTIOJIH30BaTh MPH BHITIOJTHEHUH YUYE€OHBIX 3a/laHUil HAYYHO--TIOMYJISPHYIO
AUTEpaTypy (U3NYECKOTO COJNEp)KaHUs, CIPABOYHBIE  MaTEepHAIIbI,
pecypcbl cetn MIHTEpHET, BIageTh MpUEMaMu KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMAIMHU U3 OJJHON 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
UHPOpPMAIIMM U3 HECKOJbKUX HCTOYHUKOB (PH3UYECKOTO COJICpIKaHMUS,
MyOJIMYHO MPEACTABIIATH PE3YJIBTATHI MPOSKTHOW M UCCIIETOBATEIHCKON
ACeSTeNbHOCTH, TPH OTOM TPAMOTHO  HWCIOJB30BaTh  W3YYCHHBIH
NOHATUHHBINA amnmapar HM3y4aemMoro pasaeina (U3WKH M CONPOBOXKIATH
BBICTYIUIGHHUE TPE3EHTAIled C y4eTOM OCOOCHHOCTEH ayJauTOpUH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uu¢posrIe)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsbI
pecypcbl

Pa3nen 1. ®dusuka u eé posib B NO3HAHUH OKPYKAIOLIEr0 MUPa

bu6mmorexa [IOK
1.1 (6)) - 2
H3HKa - HayKa o Tippose 0 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
1.2 (6)) 2 1
HBHHCCKHE BETHIMHBL 0 https://m.edso0.ru/7f416194
. bu6mmoreka [JOK
1.3 EcrecTBeHHOHAay4HBIN METO1 TO3HAHMS 2 0 1 httos://m.edsoo.ru/7f416194
Hroro mo pazmeny 6

Pa3nen 2. [lepBoHavaibHbIE CBeIeHUSI 0 CTPOEHUH BellecTBa

bu6mmoreka [JOK
2.1 C 1 0 0
Tpoctie Betectsa https://m.edsoo.ru/7f416194
29 JIBr>keHre 1 B3aUMOJICHCTBUE YaCTHI] 9 0 1 bubnuoreka [JOK
' BEIECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHSI BEIIECTBA 2 0 0 Bubmorexa IIOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pasnen 3. /IBuikeHne U B3aUMO/IeiicTBHE TeJl
3.1 MexaHuueckoe OBMKEHUE 3 0 0 bubmiorexa LOK

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

3.2 WNuepuus, Macca, IIOTHOCTh 4 0 1 bu6mmoreka [JOK



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

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

bubmuoreka [JOK

33 Cuna. Buet cnn 14 2 https://m.edsoo.ru/7f416194
Uroro no pazueny 21
Paznen 4. /laBiienue TBEPABIX TeJl, ;KHAKOCTEN U ra3oB
41 Hasnenue. [lepenaya naBneHust TBEPALIMU 3 0 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMHu https://m.edso0.ru/7f416194
bubmmoreka [IOK
4.2 JlaBierne xuakocth > 0 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4.3 Arvocheproe aerie 6 0 https://m.edsoo.ru/7f416194
44 JlelicTBUE ®KUJIKOCTH U ra3a Ha MOTPYKEHHOE 5 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazmeny 21
Pa3znen 5. PaGora 1 MOIHOCTDH. DHEpPrus
bu6mmoreka [JOK
>1 Pabota 1 MoLHOCTS 3 . https://m.edso0.ru/7f416194
bu6mmoreka [JOK
52 Hpoctbie MexatH3MEL ° . https://m.edso0.ru/7f416194
bubmuoreka [JOK
>3 Mexartiriecias SHepris 4 . https://m.edso0.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne n/m P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pasnen 1. TensoBble siBJIeHUS
. bubnuorexa [JOK
11 7
CTpoeHHe i CBOICTBA BewleCTBa 0 0 https://m.edsoo.ru/7f4181ce
bu6mmorekxa [IOK
1.2 T 21 1
CIVIOBHIC MPOHECehl > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. DjaekTpruyecKue 1 MATHUTHbIE SIBJIEHUSI
DIIEKTPUYECKHE 3apsAIbl. 3apsKEHHbBIE Tella bubnuorexa [JOK
2.1 . 7 0 1
U UX B3aUMOJECHCTBUE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [JOK
2.2 [TocTOSTHHBIN TEKTPUIECKUN TOK 20 1 7 htts://m.edsoo.ru/7fA181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHITHBIC ABICHIA https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
24 4 0 0
UICKTPOMATHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 3 145



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 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne n/n P Konrpoabublie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazgea 1. Mexannueckue siBJIeHUSA
MexaHndeckoe IBHKEHUE U CITIOCOOBI €ro bubmmoreka [IOK
11 10 0 1
OIUCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmorekxa [IOK
1.2 B i 20 1 3
SAMMOJCHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 0 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 40
Pa3nen 2. Mexanu4yeckue KoJie0aHUs U BOJTHBI
bu6mmoreka [JOK
2.1 M 0 7 0 3
CXANMHCCIHE KOJChArHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXAHMHCCIHE BOJHEL. SBYX https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3jaen 3. DiieKTpOMarHuTHOE 1MoJIe U YJIEKTPOMATrHUTHbBIE BOJIHBI
DNEKTPOMAarHuTHOE I0JIE U bubnuoreka [IOK
3.1 6 0 2
3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pasnen 4. CBeroBble iBJICHUS
4.1 3aKOHBI PACIPOCTPAHEHUS CBETA 6 0 2 bubnuorexa [IOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
4.2
JIMH3BI ¥ OTITUYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmmorexa [{OK
4, P
3 aznokeHue 0eoro cBera B CIIeKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Uroro mo pazueny 15
Pa3znen 5. KBanToBble siBJIeHUA
bu6mmoreka [IOK
A 41 4 1
5 CIyCKaHHE U TIOTJIOIICHUE CBETa ATOMOM httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2 1
> (-TpoeHHe aTOMHOTO 57pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.3 A
AISPHBIE peartimd ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 17
Pa3nen 6. [loBTOpUTENIHLHO-00001IAI0IIMIA MOTYJIb
6.1 [ToBTOpEeHME M 000OITIEHUE COIEPIKAHMS 9 5 bubnuoreka [JOK
' Kypca ¢usuku 3a 7-9 xnace https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6




IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KonrtpoJbHbie
padoThI

IIpakTHYeckue
padoTsl

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

®du3nKa — HayKa O IPUPOJIE.
SBnenus npupobl

05.09.2023

dusznueckue IBICHUA

07.09.2023

dusnyeckue BETUNUYUHEI U UX
W3MEpeHHE

12.09.2023

Ypok-uccnenoanue "N3mepenne
TEMIEPATYphl MPU TOMOIIH
XKUJAKOCTHOTO TEPMOMETpA U JaT4nKa
TemnepaTrypsr"”

14.09.2023

MeTo/1bl HAy4HOTO TO3HAHHUSL.
Onucanue GU3NIECKUX SIBJICHUH C
MTOMOIIBIO0 MOJIENeH

19.09.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "[Iposepka
TUIOTE3bI: JaTBbHOCTD MOJIETa
IapuKa, MymeHHOTr0 TOPU30HTAIIBHO,
TeM 0oJIbllIe, 4eM OOJIbIIe BHICOTA
mycka"

21.09.2023

Crpoenue BemectBa. OMBITHI,
JI0Ka3bIBAIOLIME JUCKPETHOE
CTPOEHUE BEILLECTBA

26.09.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff09fe0a



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

bubmuoreka [JOK

8 JlpIKeHHe HaCTHIl BEMeCTsa 28.09.2023 | https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbITHI 1O
9 0
HaOJIIOACHUIO TEIJIOBOTO 03.10.2023
pacIIUPEHUS Ta30B
10 ArperatHble COCTOSIHUSI BEIIECTBA 05.10.2023
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
11 BOJibl. O000IIIEHHE 110 pa3eTy bubnuorexa [JOK
«[TepBOoHaYaTBHBIC CBEICHUS O 10.10.2023 | https://m.edsoo.ru/ff0a0378
CTPOCHHH BEIIECTBA
Mexannueckoe IBIKEHHE.
12 PaBHOMEpHOE M HEPAaBHOMEPHOE bubmorexa HOK
P P P 12.10.2023 | https://m.edsoo.ru/ff0a05c6
JIBIKCHUE
bu6mmoreka [JOK
13 Cxopocth. EAMHHLEL ciopocth 17.10.2023 | https://m.edsoo.ru/ff0a079c
14 Pacuer nyTtu 1 BpeMeHH TBHKCHUS bubmorexa LHOK
. P A 19.10.2023 | https://m.edsoo.ru/ff0a0ae4
15 Huepuusa. Macca — mepa bubnuorexa [HOK
WHEPTHOCTH TEJl 24.10.2023 | https://m.edsoo.ru/ff0a0c10
16 IInoTHoCTh BemecTBa. Pacuer macchl bubmuoreka [JOK
1 00beMa Tejia Mo ero MIOTHOCTH 26.10.2023 | https://m.edsoo.ru/ff0a0fee
JlaGopaTtopHas pabota
17 «OnpeneneHue IIOTHOCTH TBEPIOTO 07.11.2023
Tea
18 Pemenue 3agad no teme "[1moTHOCTH bubmuoreka [JOK
BellecTna" 09.11.2023 | https://m.edsoo.ru/ff0al23c
19 Cuna Kak XapakTepHUCTUKa
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B3aumoencTaus Ten. Cuiia
ynpyroctu. 3akoH ['yka

14.11.2023

JlabopaTtopHnas pabota «13yuenue
3aBUCHUMOCTH PACTSHKEHUS

20
(medopmarnmu) IPy>KUHBI OT 16.11.2023
MPUIIOKEHHON CUIIBD»Y
21 SBnenune Tarorenus. Cuna TSHKECTH 91 11.2023
CBsi3b M@Ky CUIION TSKECTH U
22 Maccoii Tena. Bec Tena. Pemenue bubmorexa HOK
e ' " 23.11.2023 | https://m.edsoo.ru/ff0al778
3a1a4 1o teMe "Criia TsSHKecTH
23 Cuna TsKeCTH Ha IPYTruX IUIaHEeTax. bubmuorexa [JOK
Ou3nyecKue XapakTePUCTUKH IJIaHET 28.11.2023 | https://m.edsoo.ru/ff0a1502
bu6mmoreka [JOK
24 Hsmepertne cit. Jinamomerp 30.11.2023 | https://m.edsoo.ru/ff0al8cc
bu6mmoreka [{OK
25 Bec rena. Hesecomocts 05.12.2023 | https://m.edsoo.ru/ff0al778
CroxeHue IByX CHJI, HAalPaBJICHHBIX
26 10 OJHOM IPSAMOM bubmotera [JOK
AHOT TP ' 07.12.2023 | https://m.edsoo.ru/ff0ala70
PaBHOzelicTBYIOIIAS CHIT
97 Penienue 3a1a4 o reme
"PaBHOeicTBYIOIIAs cuit” 12.12.2023
)8 Cuna TpeHus u e¢ BuIbl. TpeHue B bubnmoreka [JOK
MIPUPOJIE U TEXHUKE 14.12.2023 | https://m.edsoo.ru/ff0alb9c
JIaGopatopHas pabota «M3yuenue
29 3aBUCUMOCTH CUJIBbI TPEHUS bubnunoreka [JOK
CKOJIBXKEHUS OT CUJIbI JABJICHUS U 19.12.2023 | https://m.edsoo.ru/ff0alcc8

XapaKTepa COMPUKACAIOIINXCA
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IMOBEPXHOCTEN

Pemenue 3agau Ha onpeneneHue

30
PaBHOICHCTBYIOIIEH CUIIBI 21.12.2023
Pemenne 3agau no remaM: «Bec

31 tenay, «['paduaeckoe n3odpaxxenne bubnuorexa [JOK
cuny, «Cuibl», «PaBHOIEHCTBYIOIIAS 26.12.2023 | https://m.edsoo.ru/ff0alde0
CHIT»

KonTpomabHas paboTa o remam:
«Mexanndueckoe IBHKECHHEY,

32 «Macca, III0THOCTEY, «Bec Tenay, 98.12.2023
«['paduueckoe n3o0pa>keHue CUI»,

«Cunsr»

33 Jasnenue. CriocoObl yMEHBIIICHUS 1 bubnuorexa [JOK
YBETUYCHHUS JTABICHUS 11.01.2024 | https://m.edsoo.ru/ff0a20a6
JaBnenne raza. 3aBUCUMOCTD

34 aBJIEHUS ra3a oT 00bEMa bubmorexa [TOK
A ’ 16.01.2024 | https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
Ilepemaua maBieHUS TBEPOALIMU

35 TGJ‘I];;NII[I/I )I(E KOCTSIMHU U l];");[SaMI/I bubmorexa LOK

> I ' 18.01.2024 | https://m.edsoo.ru/ff0a25b0
3akon ITackans

36 JlaBineHue B )KUJKOCTH U rase, bubmuoreka [JOK
BBI3BAHHOE JIEHICTBUEM CHIIBI TSHKECTH 23.01.2024 | https://m.edsoo.ru/ff0a2718

37 Pemenne 3ama4d no teme «JlapieHue B bubmuoreka [JOK
JKUJIKOCTH U rase. 3axoH ITackamnsay 25.01.2024 | https://m.edsoo.ru/ff0a2826

bu6mmoreka [JOK

38
Coobmaromuecs cocypt 30.01.2024 | https://m.edsoo.ru/ff0a2970

39 I'mapasnuueckuii mpecc bubmiorexa LIOK

P p 01.02.2024 | https://m.edsoo.ru/ff0a3136
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Manowmertpsl. [lopuaeBoit

40
JKUJIKOCTHBIA HAcCOC 06.02.2024
41 Atmocdepa 3emin ¥ IPUYNHEI €€ bubnuorexa [JOK
CYIIECTBOBAHUS 08.02.2024 | https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. ATMOchepHOe bubnuorexa [JOK
JaBJICHUE 13.02.2024 | https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHOro JaBieHHUs. bubnuorexa [JOK
OmnsiT Toppuuenu 15.02.2024 | https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(EPHOTO
44 aBJICHUS OT BBICOTHI HaJl YPOBHEM bubmorexa HOK
g AP 20.02.2024 | https://m.edsoo.ru/ff0a2fc4
MOpS
45 Bapomertp-anepoua. AtmocdepHoe bubnnorexa [JOK
JTABJICHUE Ha PA3JIMYHBIX BBICOTAX 22.02.2024 | https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay nmo reme "
AtMmocdepHoe naBnenue" 27.02.2024
JlelicTBUE KUJIKOCTH U Ta3a Ha
47 MOTPY’KEHHOE B HUX TEJIO0 bubmmorexa [TOK
Py ' 29.02.2024 | https://m.edsoo.ru/ff0a3276
ApxumMenoBa cuia
JlaGopaTtopHnas pabota
48 «OnpeneneHne BbITAIKUBAKOIIEH bubnunoreka [JOK
CHJIBI, ICHCTBYIOIIEH Ha Teo, 05.03.2024 | https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KUAKOCTH
JlaGopaTopHas paboTa 1o Teme
49 «MccnenoBanue 3aBUCHMOCTH Beca bubmuoreka [JOK
TeJla B BOJE OT 00bEMa MOTPyKEHHOU 07.03.2024 | https://m.edsoo.ru/ff0a3514
B KUJKOCTb YaCTHU Tellay
bu6nmoreka [JOK
50 I1
Hlapatte et 12.03.2024 | https://m.edsoo.ru/ff0a3a96
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51

JIaboparopHas paboTa
"KonctpyupoBanue apeomerpa wiu
KOHCTPYUPOBAHUE JIOJKU U
ompeeNeHue e¢ rpy30mnoLEMHOCTH"

14.03.2024

52

Pemrenue 3amau no remam:
«IlimaBanue cynos.
BosgyxomiaBanuey, «/laBienue
TBEPABIX TECII, )KI/II[KOCTGﬁ U 1ra30oB»

19.03.2024

bubmmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

KontponbHas pabdorta no reme
«JlaBneHue TBEPIBIX TEI, KHUIKOCTEH
Y Ta30B»

21.03.2024

54

Mexanuveckast pabora

02.04.2024

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3f82

55

MomnocTts. EauHUIEI MOIITHOCTH

04.04.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82

56

Ypok-uccnenoanue "Pacuer
MOIITHOCTH, Pa3BHUBAEMOU NP
noaneMe 1o Jiectauie"

09.04.2024

57

[Ipoctbie MexaHu3MBbI. Phryar.
PaBHOBecue cuit Ha peruare

11.04.2024

58

Pbiuaru B TexHUKE, OBITY U IPUPOJIC.
JlaGopaTtopHas padota
«MccnenoBanue ycaoBHii paBHOBECHS
pbIyaray

0.5

16.04.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0a478e

59

Pemenne 3amay mo teMe «Y cl10BUSA
paBHOBECHS pblUara»

18.04.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a48a6

60

Koaddutment noneznoro necTBust
Mexanuszma. Jlaboparopuas padota

0.5

23.04.2024
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«M3mepenue KIIJI HakIOHHOU
IIJIOCKOCTHU»

61

Pemrenne 3amau o teme "Pabora,
MomHocTh, KIT/"

25.04.2024

bubmmorexa [IOK
https://m.edsoo.ru/ff0a4c48

62

Mexanundeckast SHEpTHUsl.
Kunernueckas u moTeHuuanbHas
SHEPIUs

30.04.2024

bubmmoreka [IOK
https://m.edsoo.ru/ff0a4252

63

3aK0OH COXpaHEHUSI MEXaHUUECKOU
SHEPTUHU

02.05.2024

bubmmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-IKCIIEPUMEHT 110 TEME
"OKCIIEpUMEHTAIILHOE OIIPECIICHHE
N3MEHEHUS KHHETHUECKOH 1
MOTCHIMAILHOW SHEPTUU IIPU
CKaThIBaHMM TeJja [0 HAKIIOHHOU
miockocty”

07.05.2024

65

KonTtponbHas padoTa mo teme
«PaboTa 1 MOIIIHOCTh. DHEPTH

14.05.2024

66

PesepBubIit ypok. Pabora ¢ Tekctamu
no teMme "Mexannueckoe aBrxeHue"

16.05.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ee6

67

PesepBHbiit ypok. Pabota ¢ Tekcramu
o teme "JlaBiieHue TBEPbIX TEIl,
JKUIKOCTEN U ra3oB"

21.05.2024

bubmuoreka [JOK
https://m.edsoo.ru/ffO0a4ffe

68

PesepBHblit ypok. PaGora ¢ Tekcramu
no teme "Pabota. MOIIHOCTB.
Oneprus"

23.05.2024

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

» Gdusuka: 7-i knacc: 0a30BbI ypoBeHb: yueOHUK, 7 knacc/ [leppimkun U.M.,

NBanoB A.U., AxunonepHoe o6mectBo «M3narensctBo «IIpocsemnienue

METOANYECKHUE MATEPHUAJIBI JJJIAA YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://m.edsoo.ru/ff09f72a
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