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IosscHUTEIBbHAA 3aAIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBAaHUU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepxkanue mnporpaMMmbl 1o (u3MKe HampaBieHO Ha (opMupoBaHUe
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYaromuxcsi M OpPraHu3alyi0 H3y4eHHUs
Gbu3MKKM Ha NESITeNIbHOCTHOM ocHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
MJIAHUPYEMBIM JIMYHOCTHBIM U METAINPEMETHBIM pe3yJibTaTaM OOy4YeHUs, a TAaKKe
MEKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam o0yudeHusd (IO Kjaccam), MpeIaraeT NPUMEPHYIO MOCIEI0BATENIbHOCTD
M3Y4YEHUsS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COJEPXKaHUI U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJaromuxcsl.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ LETbI0 OKAa3aHUS METOIUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®duzrka SBISIETCS  CUCTEMOOOpA3yIOIMM JUIsl  €CTeCTBEHHO-HAYUHBIX
y4€OHBIX TIPEIMETOB, MMOCKOJIBKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBIICHWM, H3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKON
reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAyYHYH) KapTUHY MHpa,
IpPEeNoCTaBsieT HauboJsiee SCHble O0pa3lbl NPUMEHEHHUS HAay4HOrO METOJa
MO3HAHUS, TO €CTh CIIOCO0Aa MOyYeHUS JOCTOBEPHBIX 3HAHUN O MUPE.

Opnna U3 THaBHBIX 3374 (PU3MUeCKOro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJarouuxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOLUIMMH €CTECTBEHHO-HAYYHYIO
IPAaMOTHOCT:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIIGHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHNUS,

e UHTEPOPETUPOBATH  JAaHHbIE WU HUCIOJb30BaTh  HAy4YHbIC
JIOKA3aTeIbCTBA JIS MOJTYYEHUS! BHIBOJIOB.

[lenn wusyueHuss (PU3NKK HA YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTeabHBIX oOpraHusamnusx Poccuiickoit ®exaepanuu, peaan3yOIIUX
OCHOBHBIE  00I11€00pa3oBaTeNIbHbIe MPOTPAMMBI, YTBEPKIEHHON pElICHHEM
Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nekabpst 2019 r. Ne T1IK-4BH).



Hean usyyenus pusuku:

npuoOpeTeHNe UHTEPECa U CTPEMIICHHS 00YYaIOIUXCSl K HAYYHOMY U3Y4YEHUIO
IPUPOBI, PA3BUTUE WX UHTEIIEKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE MPEJCTAaBICHUNA O HAyYHOM METOJAE MO3HaHUS U (QOpMUpPOBAHUE
HCCIIE0BATEIbCKOTO OTHOIIEHUS K OKPYKAOIIUM SIBIICHUSIM;

dbopMHUpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK Pe3ysibTaTa H3y4YeHHs] OCHOB
CTpOEHUS MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHHUE TPEACTABICHUN O poiau (GU3UKKA I Pa3BUTHS JAPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTH;

pa3BUTHE MPEACTABICHUA O BO3MOXHBIX cdepax Oymaymen mpodeccnoHaIbHOMI
JEATEIIbHOCTH, CBSI3aHHOM ¢ (DU3UKOM, MOATOTOBKA K JajbHEWIlIeMy 00yYeHUI0
B 3TOM HAaIIpaBJICHUH.

JlocTuxeHrue STUX I1eJie mporpamMmbl 1Mo (U3UKE HA YPOBHE OCHOBHOTO

oO1rero o0pa3oBanusi 00ECIEUMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

npUOOpETEeHNE 3HAHUM O JUCKPETHOM CTPOEHUHU BEIIECTBA, O MEXAHUUYECKHX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;
NpUOOpPETEeHNE YMEHUW OIUCHIBATh M OOBSICHATH (PU3UUYECKHUE SIBIICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHME  METOJIOB  PEIICHUA MPOCTEHIIHUX  pacu€THhIX 3aJad ¢
UCITIOJIb30BAaHUEM buzngecKux MoOJIeTIeH, TBOPYECKUX U
MPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOJIOMATh TNPUPOIHBIC SBICHUS W BBITIOJHSATH OTIBITHI,
JabopatopHble  pabOThl M OKCIEPUMEHTAIbHBIE  UCCIAEHOBAaHUS  C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOCHHE MNPUEMOB paboOThl C HHPoOpMaIend (U3NYECKOrO COJEepKaAHUS,
BKJIFOYAsi WH(POPMAIMIO O COBPEMEHHBIX JIOCTHXKCHUSAX (PU3NKH, aHAW3 W
KPUTUYECKOE OlICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O c(epamu TpodecCHOHATBLHON NeATEeTbHOCTH, CBA3aHHBIMHU C
bu3MKON, U COBPEMEHHBIMU TEXHOJOTHUSIMU, OCHOBAHHBIMU Ha JOCTHIKEHHUSIX
(bU3MYEeCKON HAYKH.

Ha wu3yuenune ¢usuku (0a30BbIi ypOBEHb) Ha ypOBHE OCHOBHOTO OOIIETro

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 yvaca (3 yaca B HEJENIO).

[Ipennaraemslii B mporpaMme 1o (U3MKe NepedeHb JadOpaTOpHBIX padboT u

OTBITOB HOCUT PEKOMEHIATENIbHBINA XapaKkTep, yUUTeb JeiaeT BbIOOP MPOBEICHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOCHHOCTEH
OoOy4Jaronmxcs, CucKa HKCIEPUMEHTAIbHBIX 3a/laHUi, MpEeAJIaraeMbIX B paMKax
OCHOBHOT'0 FOCYapCTBEHHOI'0 3K3aMeHa Mo (pU3HKE.



Conepxanue 00yyeHust

7 KJjacc

Pazgea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®usuka — Hayka O mnpupone. fABneHusa npuponasl. PU3NYECKUE SBICHUA:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuuuHbL. M3MepeHune Qu3ndeckux BenuuyuH. Duznyeckue
npudopsl. [lorpentHocts u3mepeHunii. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HayKd H3Y4arOT MPUPOLY.
EcTtecTBeHHO-HAy4YHBI METOJ| TNO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE THIIOTE3, 0ObICHEHNE
HabogaeMoro aByieHus. Onurcanue GU3NUECKUX SIBJICHUN ¢ TIOMOIIbIO MOJIEIIEH.

Jemoncmpayuu.
1. MexaHnueckue, TeIIOBhIE, JICKTPUICCKHIE, MAaTHUTHBIC, CBETOBBIC SIBIICHHS.

2. ®uznyeckue NpuOOpHl U MpoLeAypa MNPSMBIX H3MEPEHUN aHAJIOTOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHue 1eHbl ASJICHUS KAl U3MEPUTEIHHOTO TTpudopa.

N3mepeHne pacCcTOSHUMN.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Ornpenenenue pa3MepoB MajbIX TEJl.

N3mepenue TemriepaTypbl IpU MOMOIIY KUIKOCTHOTO TEPMOMETpA U JIaTyuKa

TeMIIepaTyphl.

6. IlpoBeneHue wuccineqoBaHUs TIO TMPOBEPKE THUIOTE3bl: JAIBHOCTH TOJIETA
apuKa, MyIrneHHOro TOPU30HTAIBLHO, TEM OOJIbIIIe, YeM OOJIBIIIE BHICOTA ITyCKa.

o0 E

Paznen 2. IlepBoHayajibHbIe CBeIE€HUS 0 CTPOEHUH BelllecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, HX pa3Mmepbl. OINbITHI,
JIOKa3bIBAIOIIME TUCKPETHOE CTPOCHUE BELECTBA.

JBmxenne wyactuil BemecTBa. CBs3b CKOPOCTH ABWXKEHHUS YaCTHUI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEIECTBA: IIPUTSKEHUE U OTTAJIIKUBAHUE.

ArperatHbie COCTOSIHUSI BEUIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH U TBEPJBIX
(kpucTaIMyecknx) Tesl. B3auMoCBs3b MEX]y CBOMCTBAMM BEHIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpayuu.
1. HaGmioneHue OpOyHOBCKOTO TBUKEHHS.
2. Habmonenne nuddysum.



3. Habmionenue siBmeHui, OOBSCHSIONIMXCS MPUTSHKEHUEM WU OTTATKHUBAHUEM
YacTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimaul.

1. OueHka nuaMmeTpa aToMa METOJOM PAJIOB (C UCIOJIB30BaHHEM (oTOorpaduii).

2. OnbITHI 10 HAOIIOACHUIO TEIJIOBOT'O PACHIMPEHHUS Ta30B.

3. OnbIThl 10 0OHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nea 3. /IBuskeHHe U B3aUMOJAEHCTBHE TeJl.

Mexannueckoe nBWKEHUE. PaBHOMEpPHOE W HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpeqHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUM. Pacuér mytu u
BPEMEHHU JIBUKCHMUSL.

SlBnenue wuHepnuu. 3aKOH WHEpUHMH. B3amMonencTBue Ten Kak MpUYAHA
W3MEHEHUSI CKOPOCTH JBWKEHMS Tell. Macca Kak Mepa HWHEPTHOCTH Telna.
[InoTHOCTH BemiecTBa. CBs3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
0o0BEMa BelecTBa.

Cuiia Kak XapakTepucTHUKa B3auMoAeicTBUs Ten. Cuia ynpyrocTd M 3aKoH
I'yka. 3MepeHue CUIlbl ¢ TOMOLIBIO JUHAMOMETpa. SIBJICHHUE TIATOTEHUS U CHIIA
TsokecTd. CHila TSDKECTH Ha Ipyrux maHnerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsI.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOs. TpeHUe B IPUPOJIE U TEXHUKE.

Hemoncmpauuu.

HabGnrogenne MexaHnuecKoro IBUKEHUS TeNa.

N3mepenre cKopoCTH NPSIMOJITUHENHOTO ABUKEHHUS.
HabGnronenue siBjeHUs] HHEPLIVH.

HabGnrogenne n3MeHeHnst CKOpOCTH MPU B3aUMOJICUCTBUM TEll.
CpaBHeHHME Macc 10 B3aUMOAECHCTBUIO TEI.

CoxeHune CHJl, HaIllPpaBJICHHBIX 110 OJJTHOM MTPSMOM.

oghkwbdE

Jlabopamopuvie pabomel u onvimel.

1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JABMXKEHHS (IIApUKA B KUJKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHne CpeaHEHd CKOPOCTH CKOJBXEHUS Opycka WIM MIapuka 10

HAKJIOHHOM IUIOCKOCTH.

OmnpeneneHue MIOTHOCTH TBEPAOTO TeNa.

OneIThl, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTh pacTshkeHus (medopmanun)

MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. OnbITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHHUS CKOJBKEHHS OT Beca
TeJla U XapakTepa CONMPUKACAIOIIUXCS ITOBEPXHOCTEH.

B~ w

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.
JaBnenne. CriocoObl YMEHBIIIEHUSI U yBEJIWYEHUS JaBlieHus. /laBiieHue rasa.
3aBUCUMOCTh JIaBJICHHSI raza OT 00b&ma, TemmnepaTrypbl. l[lepemaua naBieHus



TBEPABIMHU TEJIAMH, KUIAKOCTAMHU M ra3amu. 3akoH Ilackamsa. [lHeBMaTnueckue
MalIMHbI. 3aBUCUMOCTh [JABJIEHMs KMJIKOCTH OT TINyOuHBL. ['mapocrarnueckuit
napajokc. Coobatoiuecs cocynpl. ['uapaBinueckne MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyliecTBOBaHUS
BO3aylHOW o6osouku 3emiu. Oneir Toppuuemnu. M3mepenue armocepHOro
JaBJI€HUS. 3aBUCUMOCTbh aTMOC(EPHOTO AABJIEHUS OT BBICOTHI HaJl YPOBHEM MOPAI.
[TpuOops! 1151 U3MEPEHUS AaTMOC(PEPHOTO TABICHMUS.

JlericTBue KUAKOCTH M ra3a Ha NOTPY:KEHHOE B HUX TEJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

Hemoncmpauuu.

3aBUCUMOCTH JAABJICHUA ra3a OT TeMIEPaTyphl.

[lepenaua naBiaeHUs KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBienne nercTBUs aTMOCHEpPHOTO JaBJICHHUS.

3aBUCHMOCTh BBITAIKHUBAIONICH CHJIBI OT 00BbEMA IMOTPYKEHHOW YacTH Teila U

IJIOTHOCTH >KUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CHIIbI BECY BBHITCCHEHHOM JKMIKOCTH.

8. VYcioBue miuaBaHus TeN: IJIaBaHUE WJIM MOTPYKEHHE TEJI B 3aBUCUMOCTH OT
COOTHOIIIEHUSI TJIOTHOCTEN TeJia U KUIKOCTH.

SoghkwdE

~

Jlabopamopuvie pabomul u onvimol.

1. UccnenoBanue 3aBUCMMOCTU Beca Tejla B BOAE OT O00bEMa MOrPYKEHHOU B
JKUJIKOCTh YaCTH Tea.

2. OmpeneneHre BRITAIKUBAIOIICH CHIIBI, TEHCTBYIOMICH Ha TEI0, OTPY)KEHHOE B
KUJIKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAIKWBAIOIICH CHIIBI, JACHCTBYIOIICH Ha TENO B
JKUJIKOCTH, OT MACCHI TeJa.

4. OnbITel, JEMOHCTPUPYIONIME  3aBUCHMOCTh  BBITAJIKMBAIOIIECH  CHJIBI,
JIEUCTBYIOIIEH Ha TENO B JKUIKOCTH, OT 00BEMA MOTPYKEHHOW B JKHIKOCTH
YaCTH TeJAa U OT IJIOTHOCTH JKUIKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa Wik KOHCTPYHUPOBAHUE JIOJKHU U ONpeIeNIeHuE €&
rpy30I0ABEMHOCTH.

Pa3znea 5. PaGoTra u MOIIHOCTB. JHEPrus.

Mexanuueckasi pabota. MOIIHOCTS.

[IpocThie MexaHWU3MBI: pbIUar, OJOK, HAKJIOHHAs IIOCKOCTh. IIpaBuio
paBHOBecusi pbryara. [IpumeHeHue mpaBuia paBHOBECHS phlyara K OJIOKY.
«3onoroe mnpaswino» Mexanuku. KIIJI mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.



Mexannueckas dHeprusi. KuHeTrnueckas W TNOTEHUHMAIbHAST HHEPIHUS.
[IpeBpalnieHre 0gHOTO BHUIa MEXaHMYECKON SHEPTUU B APYroi. 3aKOH COXPaHEHUS
HPHEPIUU B MEXaHHKE.

Jlemoncmpayuu.
1. IIpumepbl IPOCTHIX MEXaHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Onpenenenve pa®OThl CUJIBI TPEHHS MPU PABHOMEPHOM JBHKEHUHU Teja IO
TOPU30HTAJIBLHOM MOBEPXHOCTH.

2. HccnenoBaHue ycioBUN paBHOBECHS pblyara.

3. Uzmepenue KIIJI HakTOHHOM TIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHEHUS] MEXaHUYECKOU SHEPTHH.

8 kiacc

Paszneua 6. TeruioBble ABJICHUS.

OCHOBHBIE TIOJIOKEHUS MOJICKYISIPHO--KUHETUYECKOM TEOPUU CTPOCHUSA
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJI. OMNbIThI, TMOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPHH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsICHEHWE CBOWMCTB T'a30B, KUAKOCTEN U
TBEPABIX TEJI HA OCHOBE IOJOXEHUM MOJIEKYISPHO--KHUHETUYECKON TEOPUHU.
CmaunBaHN€e U KallWJUISIPHBIE SIBJICHUS. TEMIOBOE pacClIMPEHUE U CKATHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buytpennss osHeprus. CnocoObl HW3MEHEHHS BHYTPEHHEH OJHEPTHUU:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buer TEIUIONIEpEAAUH:
TEIUIONPOBOJAHOCTD, KOHBEKLINS, U3JIyYEHHUE.

KonudectBo TemoTsl. YenbHas TEIUIOEMKOCTh BelIecTBa. TeriooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBrmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIESCTB. YJEJIbHAs TEIJIOTAa IIJIABJICHUS.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kunenue. YiaenbHasi Teruiora
napooOpa3oBaHusl. 3aBUCMMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(hepHOro
JTaBJICHUSI.

BnaxnHocTh BO3ayXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Tpununer pabotel TeroBeix aurarenceit KIIJ[ temmoBoro npurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmioneHne OpOyHOBCKOTO JBUKECHHUSL.

2. Habmonenue nuddysuu.

3. HabGmronenue siBjaeHU CMauMBaHUs U KaWJUTSIPHBIX SBJICHHM.
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HaOnronenue TenioBoro paciimpeHust Ted.

W3meHeHne pAaBieHUs Ta3a MpU HM3MEHEHUHM O00bEMa M HarpeBaHUW WU
OXJIAXKICHUU.

[IpaBwita u3MepeHus TeMIepaTyphl.

Buape! Teronepeaaym.

OxyaxIeHUe TIPU COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUU paboThl BHEIIHUMU CHJIAMHU.
10.CpaBHeHHe TEMIOEMKOCTEHN pa3IMYHbBIX BEIIECTB.
11.HaGmromenne KUIeHusI.

12.HabnroaeHne moCTOSHCTBA TEMITEpaTyPhl PH TITABICHUH.
13.Moieau TEeIIOBBIX ABUTATENIEH.

o1

6
7.
8.
9.

Jlabopamopuvie pabomul u onvimol.

1. OnbIThl IO OOHAPYKEHUIO ACUCTBUSI CHJT MOJICKYJIIPHOTO TIPUTSIAKEHUS.

2. OnBbITHI MO BRIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WIIH caxapa.

3. OnbpITel MO HAONIONACHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH W

TBEPABIX TEII.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MIMPHUIIA.

OnbITHI, TEMOHCTPUPYIOUTUE 3aBUCUMOCTD JIaBJICHUS BO3/lyXa OT €ro 00bémMa U

HarpeBaHus WIN OXJIaXICHUSI.

6. [IpoBepka rTuUmOTE3bl JUHEWHON 3aBUCHUMOCTH JJIMHBI CTOJIOMKA YKUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

7. HaOmonenue wW3MEHEHUsT BHYTPEHHEW DSHEpPruM Telna B pe3yibTare
TeIIonepeayl U padoThl BHEITHUX CHJL.

8. HccnenmoBaHue sBJICHUSI TETUIOOOMEHA MPU CMEIIMBAHUN XOJIOAHON M ropsyeit
BOJIbI.

9. Ompenenenne KOIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOM MPHU TEIUIOOOMEHE C
HarpeThiM METAJUTMYECKUM LIMJIUHAPOM.

10.Onpenenenue yaenbHON TEIIOEMKOCTH BEIIECTBA.

11.UccnenoBanue mpoiiecca UCIapeHus.

12.0Omnpenenenre OTHOCUTEIFHON BIQKHOCTU BO3/IyXa.

13.0Omnpenenenre yaeabHON TETUIOTHI IUIABJICHUS JIba.

o b

Paznen 7. JiekTpudyeckue ¥ MarHUTHbIE SIBJICHUS.

OnekTtpu3anus Tel. J[Ba poaa 3ieKTpUyYecKux 3apsiioB. BzaumoneiicTBue
3apsOKEHHBIX  Tel. 3akoH KynoHa (3aBUCMMOCTH CWIJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX TEJ OT BEJTMYMHBI 3aps/I0B U PACCTOSHUS MEXKTY T€JIaMU).

Onekrpuyeckoe mnoJie. Hanpsxk€HHOCTh siekTpudeckoro nosis. IlpuHomn
CYIEPIIO3ULIUU IIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu sneKTpuyYecKux 3apsioB. DJIEMEHTAPHBIA AJIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOBOJHMKM W JOUPNEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.



ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHS 3JEKTPUYECKOrO0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MArHUTHOE). DJIEKTPUUECKHUM TOK B )KHUJIKOCTAX U ra3ax.

Onekrtpuyeckass nenb. Cuna  TOKa.  DIEKTPUYECKOE  HaIPSDKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BellecTBA. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W mapajuleNIbHOE  COCIMHEHHE
IIPOBOJIHUKOB.

PaGota u MomIHOCTh 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenma.
DneKTpuyecKre 1enu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHHE.

[locTossHHBIE ~ MarHuThl.  B3aMMOAEMCTBHE  IOCTOSSHHBIX  MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarautHoe 1oje  3JIEKTpUYeckoro Toka. [Ipumenenue
AJIEKTPOMArHuTOB B TEXHUKE. [IeicTBHE MarHUTHOIO M0JI HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTElb IOCTOSIHHOIO TOKa. VCIonbp30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SBiaeHne 31eKTpoMarHuTHOM MHAYKUKU. [IpaBumno JleHua.
DneKTpOreHepaTop. Crioco0sl IIOJIYYEHUS AIEKTPUYECKOU DHEPTUH.
DNEKTPOCTaHIIMK HAa BO30OHOBISIEMBIX HICTOUHUKAX SHEPTHUH.

Jemoncmpayuu.

DJeKTpU3anus Tell.

JIBa poja 2JIEKTPUYECKUX 3apsiIOB U B3aUMOJICHCTBUE 3aPSKEHHBIX TeEl.
Y CTpORCTBO 1 JEUCTBUE DIEKTPOCKOIIA.
DJIeKTpOCTaTUYECKAst HHAYKIIUS.

3aKOH COXpaHEHUS IEKTPUUECKUX 3aPsI0B.

[IpoBOAHUKY U TUDIICKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M cTOYHMKY TOCTOSIHHOTO TOKA.

. JlelcTBUS 3IEKTPUUYECKOTO TOKA.

10 DIIEKTPUUYECKUM TOK B JKUIKOCTH.

11.T"a30BBblii pa3psia.

12.VI3mepenne Cuiibl TOKa aMIIepMETPOM.

13.M3Mepenne dIeKTPUIECKOTO HANTPSHKEHHS BOJIBTMETPOM.
14.PeoctaT 1 Mara3uH CONPOTUBIICHUM.

15.B3aumoieiicTBHE MOCTOSIHHBIX MArHUTOB.
16.MopaenupoBaHrue HEBO3MOXKHOCTH pa3/ie/ICHUsI MOJIOCOB MarHuTa.
17.MopnenupoBaHie MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.
18.0OmbIT DpcTena.

19.MaruuTtHoe€ 1oJje Toka. DJIeKTPOMarHur.

20.[IelicTB€ MATHUTHOTO TOJISE HA TPOBOJIHUK C TOKOM.
21.2OneKTpoaBUTaTeNh MOCTOSIHHOTO TOKA.

22.UccnenoBanue SIBICHUS AIEKTPOMATHUTHON WHITYKITHH.

CoNOOR~WODE
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23.0mbiTer Dapages.

24.3aBUCUMOCTh  HANpaBJICHUS HMHAYKIIMOHHOTO TOKa OT YCIOBUH  €ro
BO3HUKHOBEHUSI.

25.251eKTpOreHepaTop MOCTOSHHOTO TOKaA.

Jlabopamopuvie pabomul u onvimaul.
1. OnpiTel 1O  HAONIONEHUIO  DJICKTpU3AIMU  Tel  HMHAYKIHEW U 1pu

COIMPUKOCHOBCHHUH.
2. HCCJ’I@I{OB&HI/IC IIGfICTBHiI QJICKTPHUYCCKOIoO IIOJIA Ha  IIPOBOAHHUKU H
AUDBJICKTPHUKH.

COopka 1 npoBepka padOThI IEKTPUIYECKON LIENU OCTOSHHOTO TOKA.

W3mepenre U peryaupoBaHie CHIIbI TOKA.

N3mepenne U peryiampoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, MIYIIErO Yepe3 pe3UucTop, OT

COMPOTHUBJIEHUS PE3UCTOPA U HAIIPSLDKEHUS Ha PE3UCTOPE.

7. OnpIThI, TEMOHCTPUPYIOLIUE 3aBUCUMOCTb 3JIEKTPUUYECKOIO CONPOTHUBICHUS
IPOBOJHUKA OT €T0 JUIMHBI, IIOIIAU IOIIEPEYHOT0 CEYEHMS U MaTepraa.

8. IlpoBepka mpaBuia CIHOXKEHHS HAOpPsHKEHUH MPU  MOCIEAO0BATEIHLHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwia g CWIbl TOKa MpPU NapajuIeIbHOM COEIWHEHUU
PE3UCTOPOB.

10.Onpenenenre pabOTHI IEKTPUIECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

11.Onpenenenre MOIHOCTH JIEKTPUUECKOTO TOKA, BBIJICIIEMON Ha PE3UCTOPE.

12.VccnenoBanne 3aBUCHMMOCTH CHJIBI TOKAa, MIYIIETO dYepe3 JamIrodKy, OT
HaIpsKEHUS Ha HEW.

13.Onpenenenune KII/] nHarpeBaTens.

14.WccnepoBaHre MarHUTHOTO B3aUMO/IEMCTBUS TOCTOSIHHBIX MarHUTOB.

15.M3yyeHne MarHuTHOTO MOJIsI TOCTOSSHHBIX MarHUTOB MPU MX OOBbEIUHEHUH U
pazzieneHun.

16.VccnenoBanue neiicTBUS 3JIEKTPUUECKOrO TOKA HA MArHUTHYIO CTPEJIKY.

17.00bIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CUJIbI B3AUMOJACHCTBUS KATYIIKHU C
TOKOM UM MarHuTa OT CHJIbl TOKA U HaIPaBJICHUS TOKA B KaTyIIIKE.

18.M3yueHune aeiicTBUSI MArHUTHOTO TIOJISl HA MPOBOJIHUK C TOKOM.

19.KoHcTpynpoBaHue U U3y4eHUE padOThI DJICKTPOIBUTATEIS.

20.NU3mepenue KI1/] anekTpoaBuraTenbHONW yCTaHOBKH.

21.0nbITBI  TIO  UCCIIEIOBAHUIO  SBJIICHHUS  DJIEKTPOMAarHUTHOM  MHAYKIIUU:

UCCJIeIOBAHNE U3MEHEHUH 3HAYEHUS U HAINpaBJIeHUs! MHAYKIIMOHHOTO TOKA.

©o 0k w

9 Kkjacc

Pasznea 8. Mexannueckue siBJICHHUS.
Mexanuueckoe naBuwxkeHHE. MarepuanbHas Touka. (Cucrema otTcuéra.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE MPAMOJIMHEUHOE
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nBrxeHrne. HepaBHoMepHOe npsMoianHeiHoe nBrxeHue. CpeaHsass 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOoyckopeHHOe mpsiMosiuHEWHOe JBkeHue. (CBoOoaHOE
najgenue. OnbIThl ['anumes.

PaBHOMepHOE ABMMXKEHUE MO OKpY>KHOCTH. Ilepron u vactora oOpareHus.
JIuneiinas u yriaoBas cKopocTh. LIeHTpoCTpeMUTENIBHOE YCKOPEHHE.

[Tepsbiii 3ak0H HbtoToHa. BTopoit 3akoH HetoTtoHa. Tperuit 3akon HeroToHa.
[IpyHIMT CyNIepIIO3ULUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cusa TpeHus:: cujia TPEHUS CKOJIbKEHUS, CHUJIa
TPEHUs IOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BoKpyr Connuma. [lepBas kocmmyeckass CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue marepuasibHON Touku. AOcoioTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOIO TeJIA C 3aKPEIIEHHON OCBIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmmynsc Tena. M3mMeHeHne umiyibea. VIMITynbC CHibl. 3aKOH COXPAaHEHMS
UMITyJbca. PeakTuBHOE ABUKEHHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cuil TSDKECTH, YNPYroCTH,
TpeHust. CBs3b d3Hepruu u padotsl. [loTeHnnanbHast SHEPrus Tena, NOJHATOro Hajl
ITOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas SHEprus CxKaTou NnpyuHbl. Knunetnueckas
sHeprus. Teopema 0 KMHETHYECKOW DHEPTHM. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPI'UH.

Hemoncmpauuu.

1. HaGmrogeHne MeEXaHWYeCKOro JBMKEHHUS Tela OTHOCUTENBHO PA3HBIX Tel
OTCYETA.

2. CpaBHeHHE TyTed W TPAGKTOPHW JBWKEHHUS OJHOTO M TOTO JK€ Tena

OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHnre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO IBUKEHUS.

HccnenoBanre NpU3HAKOB PABHOYCKOPEHHOTO JIBUKEHHUSI.

Habmroienue nBH>XKeHuUs Tella o OKPYKHOCTH.

Habmonenue MexXaHM4eCKHX SIBJICHHUM, MPOUCXOISAIIMX B CHCTEME OTCUETa

«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBH)KEHHH OTHOCHUTEIIBHO

KaOuHeTa (QU3UKH.

7. 3aBUCHUMOCTb YCKOPEHHMS TeJla OT MacChl Tela U JEUCTBYIOIIEH HA HErO CUJIBI.

8. HaOmronenue paBeHCTBA CUJT TIPU B3aUMOJICHCTBUU TEl.

9. N3meHeHue Beca Tena NpU YCKOPEHHOM JIBUKEHUU.

10.Ilepenaua ummynasca npy B3aUMOJECHCTBUM TE.

11.1TpeoOpazoBaHus SHEPTUHU TIPU B3AUMOACHCTBUM TEI.

12.CoxpaHeHne UMITyJIbCa IIPU HEYTIPYTOM B3aUMOJICHCTBUU.

13.CoxpaHeHnue uMIyJbca Ipu abCOIIOTHO yIPYyroM B3aUMOAEHCTBUU.

14.HaOnrogeHre peakTUBHOTO ABUKEHUS.

15.CoxpaHeHre MEXaHMYECKOM SHEPTUU IIPU CBOOOTHOM MAJCHUH.

o0k w
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16.CoxpaneHre MEXaHWYECKOW HSHEPTUM TpU ABWKCHUHM Tea TOJ JCHCTBUEM
MIPY>KUHBI.

Jlabopamopuvie pabomul u onvimaul.

1. KoHcTpyupoBaHue TpakTa JUisi pa3roHa U JaJIbHEHIIEr0 pPaBHOMEPHOTO
JBIKEHUS [IAPUKA WIH TETIEHKKU.

2. OmpeneneHue cpeHEN CKOPOCTU CKOJBKEHUSI OpyCKa UM ABUKEHUS IIapuKa
M0 HAKJIOHHOM TUIOCKOCTH.

3. OmpeneneHre YCKOpEHUs Tella TMPU PaBHOYCKOPEHHOM JBMKEHUU TIO
HAKJIOHHOU ITOCKOCTH.

4. VWccnenoBaHue 3aBUCUMOCTH TIYyTM OT BpPEMEHHU IMPU PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

5. IlpoBepka TMMOTE3bI: €CJIM MPU PABHOYCKOPEHHOM JBUKEHUU O€3 HayaabHOU
CKOPOCTH MYTH OTHOCSITCS KakK s HEYETHBIX YHCEN, TO COOTBETCTBYIOIIWE
MIPOMEKYTKH BPEMEHU OJIMHAKOBBI.

6. UccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUSI CKOJIBKEHHUS OT CHUJIbl HOPMAJIBHOTO

JTABJICHUS.

Onpenenenue kodhGUIEHTa TPEHUST CKOJIBKCHUS.

OnpeneneHne KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CHIIBI TPEHUSI MPU PABHOMEPHOM JIBIDKCHHH TeJa T10

TOPU30HTATIBHON OBEPXHOCTH.

10.Ompenenenre pabOTHI CUIIBI YIPYTOCTH MPHU MOABEME TPy3a C UCIIOIH30BaHUEM
HETOIBMKHOTO U TIOJIBUKHOTO OJIOKOB.

11.N3ydenue 3aKkoHa COXPAHECHUS IHEPTUH.

© 0o~

Pa3nen 9. Mexanuueckue KoJ1e0aHNS M BOJIHDI.

KonebarenbHoe neuxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJEOAHUI: IEPHO/I,
4acToTa, aMIUINTyJa. MaTeMaTnuecKui U NPYKUHHBIM MasTHUKH. [IpeBpainenue
SHEPIUH MPU KOJIeOATEIHHOM JIBUKEHUM.

3aTyxaromniue KOJIEOaHUS. BriHyx1eHHbBIE KOJIEOaHUsL. Pes3onanc.
Mexannuyeckue BosiHBI. (CBoiicTBa MeXaHMYECKUMX BOJH. IIpojonbHble U
MOMEPEYHbIC BOJIHBI. J[TMHA BOJMHBI M CKOPOCTh €€ PacnpOCTPAHEHHS.
MexaHn4ecKre BOJHBI B TBEPIAOM TEJE, CECUCMUYECKHUE BOJHBI.

3Byk. ['pomMKkOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Hemoncmpauyuu.

1. HaOmromenne KoseOaHWi TeI 104 OEUCTBHEM CHJIBI TSDKECTH UM CHIIBI
YIPYTOCTH.

HaOmronenue konebanuii rpy3a Ha HUTU U Ha MIPYKUHE.

HaOmroneHune BeIHYKIC€HHBIX KOJIEOAaHUM M pe30HaHCa.

Pacnpoctpanenue npo10IbHBIX 1 MOMEPEYHBIX BOJH (HAa MOJIEIH).
HaOGmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

Ok wn
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6. AKyCTHUECKHI1 pe30HAHC.

Jlabopamopuvie pabomul u onvimaul.

1. OnpeneneHue 4acTOThI U MEpUOa KoJIeOaHUN MAaTEMAaTHYECKOTO MasTHHUKA.

2. OmpepeneHrie 4acTOThl U IEpHOJia KoieOaHu MPY>KUHHOTO MAagTHUKA.

3. UccnenoBanue 3aBUCUMOCTH Mepuojia KoiaeOaHuii MOJBEIIEHHOTO K HUTH Tpy3a
OT JIJIMHBI HUTH.

4. VccnenmoBaHue 3aBUCMMOCTH TEepHoOJa KOJIeOAHWM MpPY>KMHHOTO MasiTHUKAa OT
Macchl rpy3a.

5. IIpoBepka HE3aBUCUMOCTH MEpPHOIa KoJieOaHUM rpy3a, MOABEUICHHOIO K HUTH,
OT MaccChl Tpy3a.

6. OmbITEI, TEMOHCTPUPYIOIINE 3aBUCHUMOCThH IMEeproaa KoieOaHWi Mpy>KHHHOTO
MasiTHUKA OT MacChl IPpy3a U KECTKOCTH MPYKUHBI.

7. W3mepeHue yckopeHus cBOOOHOTO MaICHHUS.

Pazgeua 10. DaeKTpoMarHuTHoOE MoJie M 3JIEKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMarHuTHOE  TOJIE.  JJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
JIEKTPOMArHUTHBIX BOJH. lllkaysa 3JI€KTpOMAarHUTHBIX BOJIH. Mcronb3oBaHue
AJIEKTPOMATrHUTHBIX BOJIH JIJISl COTOBOM CBS3H.
OnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETa.
Jemoncmpayuu.
1. CBoiicTBa 3JI€KTPOMAarHUTHBIX BOJIH.
2. BomnHOBBIE CBOICTBA CBETA.

Jlabopamopusie pabomel u onvimel.
1. V3yyeHue CBOWCTB »JJCKTPOMATHUTHBIX BOJH C TIOMOIIBI0 MOOMIBHOTO
tenedoHa.

Pa3znen 11. CBeroBble IBJI€HHS.

JlyueBas MOJIEIb CBETAa. Hcrtounuku CBETA. [IpssmonuHenHoe
pacrnipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue ceera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHHe cBera. Vcronp30BaHME TIOMHOTO BHYTPEHHETO OTPAXEHUS B
ONTUYECKUX CBETOBOJIAX.

Jluaza. Xom mydeit B gnumH3e. OnTudeckas cucrtema (oToarmapara,
MHKpPOCKONIa M Tejeckoma. [7a3 Kak onruyeckas cucreMa. biIM30pykocTs U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxeHue
CIIEKTPAJIbHBIX LBETOB. J(Hcniepcus ceeTa.

Jlemoncmpayuu.
1. IlpsamonuHeHOE paclpoCcTpaHEHHE CBETA.
13



OTtpakeHue cBeTa.

[Tonyyenue n300paxxeHUi B IMIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTryecKkuil CBETOBO/I.

Xoj ayuyer B coOMparoleu JIMH3e.

XoJ JIyder B paCCEUBAIOIIEH JIMH3E.

[Tonyyenue n300paxeHui ¢ TOMOUIBIO JTUH3.

. IIpunuun aeiictBus oroanmnapara, MUKpOCKOIIA U TEJIECKOMA.
10.Monens rnasa.

11.Pa3noxxeHue 6e10ro cBETa B CIEKTP.

12.TTony4yenue 6enoro cBeTa MpH CIOKEHUU CBETA Pa3HBIX 1IBETOB.

©CoNOThwD

Jlabopamopuvie pabomul u onvimol.

1. WccnenoBanue 3aBUCMMOCTH YIJIa OTPaKEHHMsSI CBETOBOrO Jydya OT yIJia
najicHusI.

2. V3yueHue xapakTEepUCTUK U300paKEHUS MPEAMETa B TUIOCKOM 3epKajie.

3. UccnenoBanue 3aBUCUMOCTH yrjla MPEIOMJICHHS CBETOBOTO Jyda OT yrjia

NaJICHUS] HA TPAHUILIE «BO3yX—CTEKIION.

[Tonydyenune n300pakeHU ¢ TOMOIILI0 COOMPAIOIICH JTNH3HI.

Onpenenenne (HOKYCHOTO pPACCTOSHHUS M ONTHYECKOW CHJIBI CcOoOMparoien

JIUH3HIL.

6. OmBITHI MO PA3I0KEHUIO OEIOT0 CBETa B CIIEKTP.

OneITEl 1O BOCTIPHUATHIO I[BETa TPEAMETOB MPU WX HAOTIOJECHUN Yepes

L[BETOBbIE (DUIIBTPBI.

A

™~

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

Omnwitel Pesepdopna u mianerapHass mojenb atoma. Mognens atoma bopa.
Hcnyckanue u normonieHue ceeta aroMoM. KBaHTel. JInHe4aTeie CIIEKTPHI.

PannoaktuBHOCTE. AJb(a-, 6eTa- u ramma-usnydenusi. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. HM3oromsl.  PaguoakTuBHBIE
npeBpauieHus. [lepuon nmonypacnaaa aTOMHBIX SAED.

SnepHbie peaknuu. 3aKOHBI COXPAHEHHUS 3aps0BOIO U MacCOBOrO YHCEIL.
DHeprus cBsi3M aTOMHBIX sanaep. CBsi3b Macchl W AHEpPruM. Peakiuu cuHTE3a U
nenenus aaep. ctounuku snepruv CosHIA U 3BE3.

SnepHas sHepretuka. JleMCTBUSA pPagUOAKTUBHBIX H3JIyYCHUNM HA JKUBBIC
OpTraHU3MBI.

Jlemoncmpayuu.

1. CnekTpsl U3Iy4YeHUs U MOTJIOIEHUS.

2. CHexTpsl pa3auyHbIX I'a30B.

3. CrexTp Bojaopoa.

4. HaOmroneHnue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOMIHNX U3TYUCHHI.
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6. Peructparus u3inydeHus IPUPOAHBIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopuvie pabomul u onvimaul.

1. HabGmrogeHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUYEHHUS.

2. UccnenoBanue TpEKOB: U3MEPEHUE SHEPTUU YACTHUIIBI 10 TOPMO3HOMY MYTH (110
dboTtorpadusim).

3. HMzmepenue paaroakTHBHOTO (OHA.

IHoBTOpPHUTEIBLHO-00001IAOIMH MOAYIb.

[ToBTOpUTENHEHO--0000IIAIOIINI MOTYJIb TPEAHA3HAYEH JJISI CUCTEMATH3alUN
u  0000IIeHUsT TMPEIMETHOTO  COACpXKaHUS M ONbITa  JEATEIbHOCTH,
MPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKEe JJI MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy IO (u3uke s 00y4aromuxcs,
BBIOPABIIIUX ATOT yU4EOHBIN MpeMeT.

[Ipy “3ydyeHUN AAHHOTO MOJYJSI PEATU3YIOTCS U CUCTEMATU3UPYIOTCA BUIBI
JeSTEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaIlpeJMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  0o0yueHus, GopMHUpYETCs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOAOB HCCIIEIOBAHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJECHUE YMEHUSIMHU OOBSACHITH (PU3UUYECKUE
SBJICHUSI, TPUMEHSS TOJy4YeHHBbIC 3HAHUS, peniaTh 3ajJadyd, B TOM YHUCIE
Ka4ue€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBEHO ACSATEIBHOCTHBIM XapaKTep JAHHOTO pa3jielia pealn3yeTcs
32 Ccu€T TOro, 4YTOo OOYy4YaroUIMecs BBIMOJHAIOT 3aJlaHusi, B KOTOPBIX UM
npeajaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrmo3HaBaTh M HAYYHO OOBSICHATH
dbu3ndecKue SBICHUS B OKPY’KAOIIEH MPUPO/IEC U TTOBCETHEBHOM KU3HU;

WCITIOJIb30BATh HAYYHBIC METOJIBI UCCIIEAOBAHUS (PU3NUECKUX SIBJICHUH, B TOM

yucie sl IPOBEPKU TUIIOTE3 U MOTYyUYECHHS] TEOPETUYECKHUX BBIBOJIOB;
OOBSCHATh HAy4YHBIE OCHOBBI HambOOJee BaXHBIX TOCTHXKCHHH COBPEMEHHBIX
TE€XHOJIOTUW, HAPUMEP, TPAKTUYECKOTO HUCIOJIb30BAHUS PA3TUYHBIX UCTOUHHKOB
SHEPrUM Ha OCHOBE 3aKOHA IMPEBPAILCHUS U COXPAHEHUS! BCEX M3BECTHBIX BUOB
SHEPIUH.
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IlnanupyemMble pe3yJjbTaThbl OCBOEHHMsI NMPOrpaMmbl no ¢pu3nke Ha
YPOBHE OCHOBHOI0 0011ero 00pa3oBaHusi

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaToB.

B pesynbrare nzydenust Gu3MKH Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHuUs
y oOyuatoierocsi 6yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YacTH:
1) maTpMoOTHYECKOr0 BOCTIMTAHUSA:
— TIPOSIBJIEHUE MHTEpPEca K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
bu3nUecKoil HayKu;
— IIEHHOCTHOE OTHOIIIEHUE K JIOCTHYKCHHUSM POCCUNCKUX YUEHBIX--(PU3UKOB;
2) rpa’kaaHCKOro U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:
— FOTOBHOCTh K AKTUBHOMY Y4YacCTHIO B OOCYKJIE€HUU OOIIECTBEHHO 3HAYHUMBIX U
ATUYECKUX TPOOJIEeM, CBSI3aHHBIX C MPAKTUYECKHUM MPUMEHEHUEM JTOCTHKEHUN
busuKy;
— OCO3HAHHME BAaXHOCTH MOPAIBHO--3TUYECKUX MPUHLHUIOB B JEATEIbHOCTH
YYEHOT0;
3) 3cTeTH4eCKOro BOCIIUTAHMS
— BOCIIPUSITUE AICTETHUYECKUX KadeCcTB (DM3MUECKOM HAyKH: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTU, TOUHOCTH, JIJAKOHUYHOCTH;
4) HEHHOCTU HAYYHOI'0 IMO3HAHMS:
— OCO3HAHME LEHHOCTH (PU3UYECKON HayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUILIEH COCTABIIAIOLIECH KYIbTYPHI;
— pa3BUTHE HAy4YHOW JIO003HATEIBLHOCTH, HHTEpeca K HCCIEN0BATEIbCKON
NEeSATENbHOCTH;
5) popMupoBaHUA KYJbTYPbI 3I0POBbS U SMOIUOHAJILHOIO 0JIArOMNOJIyYHS:
— OCO3HAaHHME 1EHHOCTM Oe30macHoro oOpa3a JKH3HMU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXXHOCTH TIpaBWJI O€30MacHOr0 TIOBEACHHUS Ha
TpaHCIIOPTE, Ha JOpOrax, C OJJICKTPUYECKUM M TEIUIOBHIM OOOpPYIOBAaHHEM B
JIOMAITHUX YCIIOBUSIX;
— ¢c(opMHUPOBAaHHOCTh HaBBIKA peICKCUH, TPU3HAHUE CBOETO ITPaBa Ha OIMIMOKY U
TaKOro € MpaBa y APYyroro 4ejioBeKa;
6) Tpy10BOr0 BOCIIUTAHUS:
— AaKTHUBHOE YYacTH€ B pEIICHUH MPAKTUYECKUX 3a1ay (B paMKax CEMbH,
o0pa3oBaTeNnbHON OpraHu3alii, ropoja, Kpas) TEXHOJOTHMYECKOW M COIUaIbHOU
HaIpPaBJICHHOCTH, TPEOYIOUIUX B TOM YUCIE U (PU3NYECKUX 3HAHUA;
— MHTEPEC K MPAKTUYECKOMY U3yUEHUIO Npodeccuid, CBSI3aHHBIX C (PU3UKOM;

7) 3K0JIOrH4€CKOro BOCIIMTAHMS
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— OpHUEHTaIusl Ha NpPUMEHEHHE (GU3MUECKUX 3HAHWUW [JI PEIICHHs 3a1ad B
o0JlacTU  OKpY’Karolledl cpeapl, IUIAHUPOBAaHUSI TOCTYNKOB M OIEHKH HX
BO3MOKHBIX MOCEACTBUM JIJIsi OKPY>KAIOIIEH CpeJIbl;

— OCO3HAaHHE TJIOOATBPHOTO XapakTepa HKOJIOTMYECKUX MpolOiaeM M MmyTedl Hux
pelieHus;

8) aganTanum K H3MEHAIIUMCH YCJIOBHSAAM COUHAJBHOH M TNPHPOIHOM
cpeabl:

— NOTPEOHOCTh BO B3aUMOJCHCTBUY NP BBIMOJIHEHUU UCCIEIOBAaHUN U TIPOEKTOB
(du3HUeCcKoi HaPaBIEHHOCTH, OTKPHITOCTh OTBITY M 3HAHUSAM JPYTHX;

— TIOBBIIIEHHWE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUYECKYIO
NEATEIIbHOCTD;

— NOoTpeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4uciie (GOPMYITHUPOBATH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NYECKUX OOBEKTaX U SIBJICHUSAX;

— OCO3HaHUE JePUIUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B 00JIaCcTH
busuKy;

— MJIAHUPOBAHKE CBOETO PA3BUTHUS B MPUOOPETEHUU HOBBIX (DM3UUECKUX 3HAHUMH;
— CTpPEMJICHUE AHAIM3UPOBATh W BBISBIISITH B3AMMOCBSI3U MPHUPOJIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIOJIb30BaHUEM (DU3UUECKUX 3HAHUH;

— OILICHKa CBOMX JIEMCTBUM C YYETOM BIMSHHUS HA OKPYXKAIOIIYK Cpeny,
BO3MOJKHBIX TJIO0ATBHBIX MOCIIEICTBUI.

MeTtanpeameTHbie pe3yJbTAThI

B pesymbraTe OCBOEHHS TporpamMMbl MO (PHU3UKE HA YPOBHE OCHOBHOTO
oOwiero oopazoBanus y oodyyaronierocsi OyayT cpopMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTeIbHbIC YHUBEPCATbHBIC YIeOHbIE 1eHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAIbHbIE  y4eOHbIC  JCWUCTBUSA,  PETYISATHBHBIC
yYHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble JJornueckue aAelcTBUA:

e BBIABIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKU OOBEKTOB (SIBJIICHUN);

e YCTaHABIWBATh CYIICCTBEHHBI MpPHU3HAK KIAacCU(DUKAIIUU, OCHOBAHHS IS
000011IeHNS U CPAaBHEHUSI,

e BBISBIATh 3aKOHOMEPHOCTH M IPOTHBOPEYHS B paccMaTpUBaeMbIX (DaKTax,
JAHHBIX ¥ HAOMIOJECHUSIX, OTHOCSIIUXCS K (PU3MICCKUM SBJICHUSM;

e BBIABISITh MPUYUHHO--CJICICTBEHHBIC CBSI3M TIPU  HU3YYCHUH (PU3NUECKUX
SBJICHUM M TMPOLECCOB, JeJaTh BBIBOAbI C HCIOJIB30BAHUEM JEAYKTUBHBIX W
WHIYKTUBHBIX YMO3AaKJIIOYEHUM, BBIIBUTATh THUIOTE3bl O B3aUMOCBS3SIX
(bU3NYECKUX BEJIMYMH;
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CaMOCTOSITENIbHO BBIOMpaTh CHOCO0 perieHuss ydyeOHOM (u3nueckor 3amayu
(cpaBHEHHE HECKOJBKMX BApUAHTOB PELICHHs, BHIOOp HanOoJee MOIXOASIIETO
C y4€TOM CaMOCTOSATENBHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBnle ucciienoBarejabcKue 1eMCTBUSA.

HCITIOJIb30BaTh BOMPOCHI KaK MCCIIE0BATEIbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH IO CAMOCTOSATENIBHO COCTABJICHHOMY IUIAHY OIBIT, HECIIOXHBIN
bu3nYecKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NUECKOTO SIBJICHUS;
OIICHMBATh HAa MPUMEHUMOCTH M JOCTOBEPHOCTh MH(GOPMAIIHIO, MOTYUECHHYIO B
XO0J1€ UCCJIEIOBAHMS WIIA SKCIIEPUMEHTA;

CaMOCTOATENHLHO (hopMyTHUpoBaTh OOOOIEHUS W BBIBOABI MO pe3yJbTaTaM
IPOBENEHHOTO HAOIIOAEHUS, OTbITA, HCCIIEIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE JalIbHEIIee pa3BUTHE (PU3NYECKUX MPOIIECCOB, a
TaKX€ BBIJIBUTATh MPEATNOIOKEHUSI 00 MX PAa3BUTHUM B HOBBIX YCJIOBHUSIX H
KOHTEKCTax.

Pabora c nndopmanueii:

IPUMEHATh Pa3IU4HbIE METOJbI, MHCTPYMEHTbl M 3alpoChl NpPU IOUCKE U
orbope uH(pOpPMALMKM WM JaHHBIX C YYETOM NPEJIOKEHHONH YydeOHOM
¢duznueckoil 3a1auu;

aHaJIM3UpOBaTh, CHUCTEMATHU3UPOBaTh W HHTEPIPETUPOBATH HH(OOPMALIUIO
Pa3IMYHBIX BUIOB U (POPM Ipe/ICTaBICHMUS;

CaMOCTOATENIbHO  BBIOMpPATh  ONTHUMalIbHY!0O  (GOpMYy  MpPEACTaBICHUS
uH(pOpMaAIMU U WUTIOCTPUPOBATh PEIlIaeMble 33J1a4l HECIOXHBIMH CXEMaMH,
JyarpaMMamu, MHOM Tpaukoil 1 UX KOMOMHAIUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B X0/l 00CYXJeHUs1 y4eOHOro mMaTepuana, pe3yJbTaToB Jad0paTOPHbIX padoT
U TPOEKTOB 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYKJaeMOH TeMbl U
BBICKA3bIBaTh WJICH, HALEJICHHbIE HA pEIICHUE 3aJaud W MOJJepKaHue
OJ1arokesIaTeILHOCTH OOIIEHHUS;

COMOCTABJISITh CBOM CYXIEHHUSI C CYXKJICHHUSIMU JPYTHMX YyYaCTHUKOB JUAJOra,
OoOHapYy>KMBATh Pa3INYUE U CXOJCTBO IMO3UITHIA;

BBIPAkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

nyOJUYHO TPEACTABIATh PE3yJbTaThl BBIMOJHEHHOTO (DU3MUECKOTO OIBITa
(3KCIIepUMEHTa, UCCIIeI0BaHUs, IPOCKTA);

MOHMMATh W UCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBUAYaJIbHOU
paboThI U PELICHUH KOHKPETHOU PU3NYECKON TPOOIEMBI;

MIPUHUMATh LIEJIM COBMECTHOM AEATEIBbHOCTH, OPTaHU30BBIBAThH JNEHUCTBUS 10 €€
JOCTHXKEHHIO: PACTIPEAeNsITh pOJi, OOCYXIaTh MpPOLECChl U Pe3yJbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIHOJIEH;

BBINIOJIHATh CBOIO 4YacTh pabOThI, JOCTUrasi KaueCTBEHHOTO pe3yJjbTaTa IIo
CBOEMY HAIpaBJICHUIO U KOOPJAUHUPYS CBOM JACUCTBUSI C APYTUMH YJi€HaAMU
KOMaH/Ibl;

OLICHMBATh KAa4ye€CTBO CBOEr0 BKJIaJa B OOIIMI MPOAYKT IO KPUTEPUSIM,
CaMOCTOATENFHO C(OPMYITMPOBAHHBIM yYaCTHUKAMH B3aHMOICHCTBHSI.
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PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

CaMoopraHmaunﬂ:

BBISIBIISATh TIPOOJIEMBI B JKU3HEHHBIX U yYEOHBIX CUTYallUAX, TPEOYIOIMIUX ISt
perieHust GU3NUYECKUX 3HAHUM;

OPUEHTUPOBAThCS B PA3IUYHBIX  MOJAXOJAX  MPUHATHS  pELICHUM
(MHIMBUAyaJIbHOE, MPHUHATHE pEHICHUs B TpyNIe, MNPUHATHE peUIeHUN
TPYIIION);

CaMOCTOATENLHO COCTaBISITh AITOPUTM pPEHICHUS (PU3NYECKOW 3aJayul WU
IJlaHa HWCCIEAOBaHUS C YYETOM HMMEIOUIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATH Mpe/IjlaracMble BApUAHTHI PEIICHU;

JieJaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, AMOIMOHAJILHBIA UHTEJJIEKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH €€ N3MEeHEHHUS,
OOBSACHATH  NPUYMUHBI  JIOCTMOKEHHS  (HEOOCTHXKEHHS)  pe3yJbTaTOB
NEeSATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JIESITEIBHOCTh (B TOM YHCJIE B XOJ BBIIIOJIHEHUS
(U3UYECKOTO UCCIIEOBaHMSI WM MPOEKTA) HA OCHOBE HOBBIX OOCTOSITENIBCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;
OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTh C€0sl Ha MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JUCKYCCHUHU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYTOro;
IPU3HABATh CBOE MPABO HA OLIMOKY MpHU peuIeHUuH (PU3MYECKUX 3aJad WA B
YTBEPKJICHUSIX HA HAYYHbIE TEMbI U TAKOE K€ MPaBO APYroro.

IIpeameTHbIe pe3yibTaThI

K xonIty oOyuenus B 7 kJjacce npeaMeTHbIC pe3yIbTaThl HA 6a30BOM YpOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

WCITIOJIB30BaTh TOHSTHS: (PU3MUECKHE M XUMUYECKHE SIBIICHUSA, HAOJIOJCHHE,
OKCIIEPUMEHT, MOJENlb, THUIIOTE3a, CIWHUIBI (U3NYECKUX BEIUYHH, aTOM,
MOJIEKyJia,  arperatHple  COCTOSIHMsSI ~ BemiecTBa  (TBEpAOE,  KHUJIKOE,
razoo0pa3Hoe), MEXaHWYECKOe JBIDKCHHE (paBHOMEPHOE, HEpPaBHOMEPHOE,
NPSAMOJIMHEHHOE), TPAaeKTOpHUs, pPaBHOACUCTBYOIIAs cuia, aedopmarus
(ynpyrasi, miacTudeckas), HEBeCOMOCTb, COOOIIAIOITUECS COCY/IbI;

paznmuuarh sBiaeHus (auddysus, TEmIoBoe IBM)XEHHUE YacTHUI[ BEIECTBa,
paBHOMEpHOE JBIDKEHUE, HEPaBHOMEPHOE JIBIYKEHUE, WHEPIHS,
B3aMMOJICUCTBHE TEJI, PABHOBECHE TBEPABIX TEJI C 3aKPEIUIEHHOW OCBIO
BpaIeHus, mepenada JaBiICHUS TBEPABIMU TEIaMH, JKUJIKOCTSIMH W Ta3aMH,
aTMoC(epHOe JaBJIeHHUE, TUIABAaHUE TEJI, TPEBPAIICHHUS] MEXaHUUECKOW SHEPTHH )
M0 ONWCAHWIO WX XapaKTepHBIX CBOWCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3NUECKOE SBIICHUE;
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pacro3HaBaTh MPOSBICHUE M3YyYEHHBIX (DU3MUECKUX SIBICHUI B OKPY>KAIOIEM
MHUpE, B TOM 4YHclie (PU3UUYECKUE SIBIICHUSI B MPHUPOJE: MPUMEPHI JIBIKCHUS C
Pa3IMYHBIMM CKOPOCTSIMHU B JKMBOM M HEXUBOW MpUpOJE, ACHCTBUE CHIIbI
TpEHUsI B MPUPOJEC U TEXHHUKE, BIUSHUE aTMOC(HEPHOTO JABJICHHS Ha >KUBOU
OpraHu3M, IJIaBaHWE PbIO, phIUard B TeJ€ 4YellOBeKa, MPH ATOM IEPEeBOJUTH
MPaKTUYECKYI0 3ajjadyy B Y4eOHYI0, BBIJICISATH CYIIECTBEHHbIE CBOWMCTBA
(mpu3HaKy) GU3NYECKUX SBICHUM;

ONKCHIBaTh HM3yUYEHHBIE CBOWCTBA TEA M (PU3UYECKUE SIBICHHS, HCIONb3YS
¢usnyeckue BenMuuHbl (Macca, 00BEM, IIIOTHOCTh BEIIECTBA, BPEMsl, MYTh,
CKOPOCTb, CPEAHSSI CKOPOCTh, CHJIa YIPYIOCTH, CHJIA TSKECTH, BEC Tela, CHIIa
TpeHHsl, JaBjeHue (TBEPAOTrO Tena, KUAKOCTH, Ta3a), BHITAJIKWBAIONIAS CHIIA,
MexaHudeckas paboTa, MOIIHOCTb, MJIEY0 CHIIBI, MOMEHT CHJIBI, KO UIIUEHT
MOJIE3HOTO JICWCTBUS MEXaHU3MOB, KHHETHUECKas U MOTECHIMATbHASI SHEPTUs),
OpU ONHCAHUU TPABUIBHO TPAKTOBAaTh (PU3NYECKUII CMBICI HCIOIb3yEMbIX
BEJIMYMH, MX OOO3HAUeHMs] M EOUHMIBI (U3MUECKUX BEJIMYUH, HAXOJIUTh
(GopMyIibl, CBS3BIBAIOLUIME JAHHYIO (PU3MYECKYI0 BEJIMYUHY C JIpPYTHMMHU
BEJIMYMHAMH, CTPOUTh TpaduKU H3YYEHHBIX 3aBUCUMOCTEH (U3HUYECKUX
BEJIMYUH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NUYECKUE SIBICHUS U MPOLIECCHI, UCTIONb3Ys
mpaBuiia CJIOXEHUsI CUJ (BIOJIb OJHOM TpsiMoii), 3akoH ['yka, 3akoH [lackains,
3aKOH ApXHUMeaa, IPaBUJIO paBHOBECHUS pbryara (0J0Ka), «30J10TOE MPABUIION
MEXaHWKH, 3aKOH COXPAHEHHS MEXaHWYEeCKOW OSHEpruu, NpHU 3TOM JaBaTh
CIIOBECHYI0 (POPMYJIMPOBKY 3aKOHA M 3alMChIBATh €ro MaTeMaTHU4ecKoe
BBIPAKEHHUE;

OOBSCHATH (PU3NYECKHUE SIBICHHUS, TIPOIECCHl M CBOWCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyalluld MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
OPUYUHHO--CJIEJICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE M3 |—2 JOrMYecKHux
aroB ¢ OMopod Ha 1-2 WH3yYEHHBIX CBOWCTBA (U3UYECKUX SIBICHHM,
(bu3nyeCKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiath pacy€éTHble 3a1ayl B 1—2 MEHCTBUS, UCMOJB3YS 3aKOHBI U (POPMYJIHI,
CBSI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHallM3a YCJIOBMS 3aJaud
3alliChIBaTh KPaTKOE YCJIOBHME, TMOJACTaBIATh (PU3MUECKHE BEJIUYUHBI B
dbopMynbl M TPOBOAWTH  Pacy€Thl, HAXOAUTh CIPABOYHBIC JAaHHBIE,
HEOOXOMMBIC JJIsl pelIeHHsI 3a/1ady, OICHUBATh PEATMCTUYHOCTH MOJYYCHHOM
(bu3nYECKON BEIMYUHBL;

pacrno3HaBaTh MPOOJIEMbI, KOTOPBIE MOXHO PEIIUTh MPU TMOMOIIN (HU3HUECKUX
METOJIOB, B OTIMCAHUN MCCIICJIOBAHUS BBIACISATH MPOBEPSIEMOE MPEANOI0KEHUE
(rumoTe3y), pa3nMyaTh U HMHTEPIPETUPOBATH TMOJYYEHHBIH PE3yINbTar,
HAXOJUTh OMMUOKH B XOE OIbITA, JIeJaTh BRIBOJIBI IO €0 pe3yibTaTaMm;
IPOBOAUTH OMBITHI MO HAOMIOACHUIO (PU3NYECKUX SIBACHUNA WM (PU3MUECKUX
CBOMCTB Tel: (QOpPMYJIMPOBaTH IMPOBEpPSEMbIE NPEANONOXKEHUsA, COOUpaTh
YCTaHOBKY H3 MPEJIOKEHHOTO O0OpYyIOBaHMS, 3alMChIBATh XOJ OMbITA U
(dbopMynupoBaTh BHIBOJBI;
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BBITMIOJHATH MPSIMbIE W3MEPEHUsI PacCTOSIHUSI, BPEMEHHU, MacChl Teia, 00béMa,
CWJIbI U TEMIIEPATYPhI C UCIOJIB30BAHUEM AHAJIOIOBBIX M HU(PPOBBIX NPUOOPOB,
3alMChIBaTh IOKa3aHUs NpUOOPOB € yd€TOM 3aJaHHOM  aOCONIOTHOM
HOTPEIIHOCTA U3MEPEHU;

IPOBOAUTH HCCJIENOBAHUE 3aBUCUMOCTH OAHOM (PU3MUECKON BEIMYUHBI OT
JpYrol C UCHOJB30BAaHUEM TMPSAMBIX M3MEPEHUH (3aBUCUMOCTU IYTH
PaBHOMEPHO JIBMIKYILEroCs Tejda OT BPEMEHHU ABW)KECHHUS Teja, CHJIbl TPEHUS
CKOJIbKEHUS OT Beca Tela, KadecTBa OOpaOOTKM TMOBEPXHOCTEH Ten H
HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOAAN CONPUKOCHOBEHUS TEN, CHJIbI
YyIOPYrOCTH OT Y/UIMHEHUS TMPYXHUHBI, BBITAJKUBAIOIMIEH CHJIBI OT 00BEMaA
NOTPYKEHHOM YacTH TeJa M OT IUIOTHOCTH KUIKOCTH, €€ HE3aBUCHUMOCTU OT
IUIOTHOCTH Te€Ja, OT TIIyOWHBI, HAa KOTOPYIO IMOIPY>KEHO TEJIO0, YCIOBUU
IUIaBaHUsl TeJ, YCJIOBUU paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUU Y4EOHOT'O HCCIEeI0OBaHUs, COOMPATh YCTAHOBKY M BBINOJIHSTH
U3MEPEHUs], Cleays MpeNoKEHHOMY IUIaHy, (UKCUPOBATh pE3yJbTaThl
HOJyYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BHUJE MPEAJIOKEHHBIX
TaOJIUI ¥ TpaUKOB, €1aTh BEIBOJBI 110 PE3yIbTaTaM UCCIIEI0BAaHUS;
IPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIMYMH (IUIOTHOCTh BELIECTBA
XKUJIKOCTH M TBEPJAOrO TeEJa, CWJIA TPEHMS CKOJIBKEHHUS, JABICHHUE BO3/1yXa,
BBITAJIKMBAOIIAsl CHJIA, JEHCTBYIOIIAs HAa IMOrPYXKEHHOE B KUAKOCTH TEJO,
KO3 (PUIIMEHT TMOJE3HOro  ACHCTBUS MPOCTBIX  MEXaHU3MOB),  CIeays
NPEMJIOKEHHOW HHCTPYKUMU: TPU  BBIIOJIHEHUMM M3MEpPEHUM coOupath
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCIISTH 3HAUYEHUE UCKOMOM BEIMYHHBI;
coOJI0aTh MpaBWJia TEXHUKU O€30MacHOCTH IpH paboTe ¢ J1abopaTOpHBIM
000py1I0BaHUEM;

YKa3bIBaTh MPUHLMUIIBI JEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JTMHAMOMETP, COOOILIAIOLINECS COCyAbl, OapoMeTp, pblyar,
HOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;

XapaKTepu30BaTh MPHUHILMIIBI JEHCTBUS M3YUYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB € OMOPOIl HA UX OMUCAHUS (B TOM YKCIIE: OAIMIMIHUKH, YCTPOHCTBO
BOJOINIPOBO/IA, THIPABIMYECKUN NPECC, MAHOMETP, BBICOTOMEp, IOPIIHEBOU
HAcoOC, apeoOMETp), UCIOJb3ys 3HaHUS O CBOMCTBaX (PU3MUECKHUX SIBICHUU U
HEoO0X0ouMbIe (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOAUTH TPUMEPHI (HAXOIUTh MHPOPMALUIO O MPUMEPAX) MPAKTUYECKOIrO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUM B MMOBCEIHEBHOM KU3HU JJIs1 00ecreueHus
0e30MacHOCTH IIPU OOpallEeHUH C MPUOOpPaMU U TEXHUYECKUMH yCTPOWCTBAMM,
COXpaHEHUs! 370pPOBbS M COOJIIOJCHHMS HOPM SKOJOTMYECKOTO TMOBEICHUS B
OKPYKAIOIIEH CPELE;

OCYILECTBIATh OTOOP UCTOYHUKOB MH(opMmauuu B HTEpHETE B COOTBETCTBUU
C 3a/IaHHBIM TOMCKOBBIM 3allPOCOM, HA OCHOBE MMEIOUIMXCS 3HAHUM U IyTEM
CPaBHEHHS pa3IUYHBIX HMCTOYHMKOB BBLACNATH HH(OpPMALNIO, KOTOpas
SIBIISIETCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
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WCIIOJI30BaTh TIPH BBHITIOJHEHWN YYE€OHBIX 3aJaHUNl HAyYHO--TIOMYJISIPHYIO
auTepaTypy (U3HMYECKOro COJEpIKaHMs, CIPABOYHBIE MaTepHalbl, PECYypChI
cetu  MuTepHer, BiageTb npuéMaMu  KOHCIEKTHPOBAHUA  TEKCTA,
npeodpazoBaHus HHGOPMAIIUKA U3 OJTHOW 3HAKOBOM CHUCTEMBI B JPYTYIO;
co3/laBaTh COOCTBEHHBIE KpaTKHWe ITMCbMEHHBIE W YCTHBIE COOOIICHHUS Ha
OCHOBE 2—3 MCTOYHHMKOB MHGOPMAIUU (PU3UIECKOTO COJICPIKAHUS, B TOM YUCIIC
yOJIMYHO AeNaTh KpaTKUE COOOIIEHUS O Pe3yiIbTaTax MPOCKTOB MM YUEOHBIX
WCCIICIOBAHUM, MPU 3TOM T'PAMOTHO MCIIOJIb30BaTh W3YYEHHBIA MOHSITUUHBINA
amnmapar Kypca (GU3MKH, COMPOBOKIATh BHICTYIUICHHE MTPE3CHTAIINCH;
NpU  BBIMOJIHEHUM YUYEOHBIX TIPOCKTOB U HUCCIEAOBAHUM pacrpenensiTh
00sI3aHHOCTH B TPYyIIE€ B COOTBETCTBUU C MOCTABJICHHBIMU 3aJla4yaMU, CICIUTh
3a BBINTOJIHEHHEM IUIaHa ACHCTBUM, aJleKBAaTHO OIICHMBATh COOCTBEHHBINA BKJIA]I
B JICATEIBHOCTh TPYMIIbI, BBICTPANBATH KOMMYHHUKATHBHOE B3aMMOJICHCTBHUE,
YUYUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHiy o0yueHus B 8 kJjiacce npeIMEeTHbIC pe3yJIbTaThl HA 0230BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh MOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB W MOJIEKYJI, arperaTHbIE COCTOSIHUSI BEILECTBA, KPUCTAILIMYECKUE U
amop(HbBIEe TeJa, HACBHIIICHHBI W HEHACHIIICHHBIA Map, BIAXXHOCTh BO3yXa,
TeMIepaTypa, BHYTPEHHSII JHEPrUs, TEIJIOBOM JBUraTellb, 3JIEMEHTAPHBIMA
AIEKTPUUYECKUN 3apsifi, DJEKTPUUECKOE T0JIe, MPOBOJHUKU U JUIJICKTPUKH,
MMOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;

paznuyath SBJCHUS (TEIUIOBOE pacHIMpeHUE U CxXaTue, Terionepeaaya,
TEIJIOBOE paBHOBECHE, CMayuMBaHUE, KaNWJULSIPHBIC SIBJIICHUS, WCIApEHHUE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpUCTaUIU3alus (OTBEpAECBaHUE), KHUIICHHUE,
Terionepeaaya (TErIONpPOBOJHOCTb, KOHBEKIIUS, U3IYUYEHUE), DICKTPHU3ALIUS
T€J, B3aUMOJICHCTBUE 3apsiioB, ACHCTBHUSI AJIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aWMOJICHCTBUE MArHUTOB, JACHCTBHE MAarHUTHOTO TIOJSI Ha
MPOBOJAHUK C TOKOM, DJJEKTPOMArHUTHAs MHAYKIUSA) MO ONUCAHUIO HX
XapakTepHBIX CBOWCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JTAHHOE
bu3HYecKoe SBICHHCE,

pacno3HaBaTh MPOSBICHUE M3YUYCHHBIX (DM3UYECKUX SIBIICHUN B OKPY>KAIOIIEM
MUpE, B TOM 4YHuCJe (U3NUECKHE SBICHUS B TMPHUPOJE: TOBEPXHOCTHOE
HATSDKCHUE W KalWUISIPHBIE SIBJICHUST B TIPUPOJIC, KPUCTAUIBI B MPHUPOJE,
uznydyenne CoJiHIA, 3aMep3aHue BOJOEMOB, MOpPCKUE Opu3bl, 0Opa3zoBaHuE
pOChl, TyMmaHa, WHeEs, CHera, OJJICKTpUYECKHE sBJICHUS B armocdepe,
AIIEKTPUYECTBO KUBBIX OPTaHU3MOB, MarHUTHOE TMOJIe 3eMJId, Aped MOII0COoB,
pOJIb MAarHUTHOTO TIOJISL JUISl JKU3HU HAa 3emile, MOJISIPHOE CHUSHHE, IIPU TOM
NEPEeBOIUTh NPAKTUYECKYIO 3a7adyy B Y4eOHYIO, BBIACNSTH CYIIECTBEHHbIC
CBOICTBa (MpU3HAKHU) (PU3UUECKUX SBICHUIA;

OMKCHIBATh M3YYCHHBIC CBOWCTBA TeN M (U3UYECKUE SIBJICHUS, WCIOIb3YS
dbu3nYecKue BENMYMHBI (TEMIlepaTypa, BHYTPEHHSSI DSHEPTHS, KOJUYECTBO
TEIUIOThI, YJeJIbHasl TEIJIOEMKOCTh BELIECTBA, YJIeNbHAS TEIJIOTa IJIaBICHUS,
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ylenabHas TeIuioTa mapooOpa3oBaHMsl, yAelbHas TEIJIOoTa CropaHUs TOILUIUBA,
KOA(Q(QUIUEHT TMOJIE3HOTO JIEHCTBUS TEIJIOBOM MAILMHBL, OTHOCHUTEJIbHAS
BIQXHOCTh BO3/lyXd, DJIEKTPUYECKHM 3apsl, CHJIA TOKA, JJIEKTPHUYECKOE
HaIIpSDKEHUE,  CONPOTHBIICHWE NPOBOJHUKA, YJEIbHOE  COIPOTHUBIICHUE
BelleCTBa, paboTa M MOIIHOCTh DSJIEKTPUYECKOIO TOKA), IMPH OINUCAHUU
IPAaBWIBHO TPAaKTOBaTh (U3MYECKUN CMBICI HCHOJB3YEMBIX BEJIMYHH,
00O3HaUYeHUs M €AMHULBl (U3NYECKUX BEJIMYMH, HAXOAUTh (OPMYIIbI,
CBSI3BIBAIOIIUE JAHHYIO (DU3MUECKYI0 BEIMYMHY C JPYTUMH BEIMYUHAMH,
CTPOUTDH rpapUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEIUYNH;
XapaKTepu30BaTh CBOMCTBA TN, (pU3HUecKUue SIBICHUS U MPOIIECCHI, UCTIONB3YS
OCHOBHBIE€ MOJIOKE€HUS MOJIEKYJSIPHO--KUHETUYECKOM TEOpUHU  CTPOEHUS
BEILECTBA, MPUHLHUII CYNEPHO3ULUHU MO (HAa KaueCTBEHHOM YPOBHE), 3aKOH
COXpaHEHHUs 3apsna, 3akoH OMa g ywyacTtka uenu, 3akoH Jlxoyns—JleHua,
3aKOH COXPAaHEHUs 3HEPIUH, NMPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA Y 3aIIMChIBAaTh €0 MaTEMaTUYECKOE BBIPAKECHHUE;

OOBACHATH (PU3UUYECKUE MTPOLIECCHI U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTYaLNH IIPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BBISIBIISITD
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JOrMYecKHux
IaroB C OMopoil Ha 1-2 U3y4YEHHBIX CBOMCTBAa (U3UYECKUX SIBICHUH,
(bu3nyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIe 3aJa4d B 2—3 ACHCTBUS, MCHOJb3Ysl 3aKOHBI U (POPMYIIBI,
CBS3BIBAIOLIME (PU3UYECKHE BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHS 3aJaud
3aMKMChIBATh KPATKOE YCJIOBHE, BBISBISATH HENOCTATOK JAHHBIX JJI PELICHUS
3a/layu, BBIOMpPATh 3aKOHBI U (OPMYJbl, HEOOXOAUMBIE MJid €€ pEelIeHHUs,
NPOBOJUTh pPACYEThl W CpPABHUBATh IOJYYEHHOE 3HAaY€HUE (PU3HUECKOU
BEJIMYMHBI C U3BECTHBIMU JTAHHBIMU;

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PELIUTh MPU HOMOIIH (PU3HUECKUX
METOJIOB, MCHOJIb3ysd ONHMCAaHUE WCCIEAOBAHMS, BBIACIATh IPOBEPSIEMOE
NPEANOJIOKEHNE,  OLICHMBaTh  NPABWIBHOCTh  MOpsKAa  MPOBEICHUS
VCCJIEIOBAHMSI, 1€TATh BBIBOJIBI;

MPOBOJUTH OMBITHI 10 HAOTIOACHUIO (PU3NUYECKHUX SIBICHUN WM (DU3UIECKUX
CBOMCTB TeJ (KaNWUISPHBIEC SIBJIEHUS, 3aBUCUMOCTD JABJIEHUS BO3AyXa OT €ro
0o0BbEMa, TemrmepaTypbl, CKOPOCTH Ipollecca OCTHIBAHHUA M HAarpeBaHUs IpH
U3JIy4eHUH OT LIBETa M3Jydarollei (morionaronieil) moBEpXHOCTH, CKOPOCTh
UCIIApEHUs] BOJBI OT TEMIEPaTyphl KUIKOCTH U IUIOMIAAU €€ TOBEPXHOCTH,
NEKTpU3alus  Te€Il W B3aUMOJEHCTBUE  DJIEKTPUUYECKUX  3apsoB,
B3aMMOJICUCTBHE TMOCTOSHHBIX MAarHUTOB, BU3yalM3allMsd MAarHUTHBIX MOJIeH
IIOCTOSIHHBIX MAarHUTOB, JEHCTBHUS MAarHUTHOTO IIOJS HA IIPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHuTa, CBOMCTBA AJIEKTPOJBUIaTENs MMOCTOSHHOIO TOKA):
dbopMynupoBaTh TpOBEpsiEeMble MPEANONIOKEHUs, COOMpPATh YCTAHOBKY U3
IPEIJIOKEHHOTO O0OpYIOBaHUs, OMUCHIBATH XOJ OMNbITa W (HOPMYIUPOBATH
BBIBOJIBL;
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BBIMOJIHATH MPSMbIE M3MEPEHUS TEMIEPATypbl, OTHOCUTEIHHONW BIAXKHOCTH
BO3/lyXa, CHJIbl TOKA, HAIIPSDKEHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JATYNKOB (PU3UUECKUX BEJIUYMH, CPABHUBATH PE3YIbTATHl U3MEPEHUM C YUETOM
3aJIaHHOM a0COJIIOTHON MOTPEIIHOCTH;

IPOBOAUTH HCCJIENOBAHUE 3aBUCUMOCTH OAHOM (PU3MUECKON BEIMYUHBI OT
JPYTroi ¢ UCHOJIB30BAaHUEM IMPSAMBIX U3MEPEHUN (3aBUCUMOCTD CONPOTUBIICHUS
IPOBOJHMKA OT €ro JUIMHBI, IUIOIIAJU IONEPEYHOT0 CEYEHUS U YAEIBHOIO
CONPOTHUBJIEHUS] BELIECTBA IMPOBOJHWKA, CHJIBI TOKa, MIYIIEr0 4epes
IPOBO/IHUK, OT  HampsHKCHUS Ha  TIPOBOJHUKE, HCCIIEI0BAHKE
NOCJIECIOBATEIPHOTO W MApaUICTbHOTO  COCIWHEHHWHA  IPOBOJHHKOB):
IUIAaHUPOBATHh HCCIIEIOBAHUE, COOMPATh YCTAHOBKY U BBIINOJHATH M3MEPEHHUS,
clenysl NPEeaJoOKEHHOMY IUIaHy, (UKCHPOBAaTh PE3YJbTAThl MOJYYEHHOU
3aBUCUMOCTH B BHUJE TaOJHIl U IpauUKOB, J€JaTh BBIBOJBI MO pPE3yJbTaTaM
UCCIIEIOBaHMUS;

OPOBOJAUTH KOCBEHHbIE HW3MEpEHHs (U3MUECKUX BeIUUYMH  (yAelbHas
TEIUIOEMKOCTh BELIECTBA, CONPOTUBIICHUE MPOBOJHKKA, paboTa U MOUIHOCTh
IIEKTPUYECKOTO TOKA): IUIAHUPOBATH U3MEpEeHMs, cobupatb
HKCIEPUMEHTAIbHYIO YCTAaHOBKY, CJEIysl NpPEIOKEHHOM HWHCTPYKUUHU, HU
BBIUUCIISATh 3HAUEHNUE BEINUMHBI,

cOOJI0O/IaTh TMpaBWia TEXHUKH OE30MacHOCTH TpH paboTe ¢ J1abopaTOpHBIM
0o0opy1I0BaHUEM;

XapaKTepU30BaTh MPHUHIIMIBI JEHCTBUS W3YYCHHBIX MPUOOPOB M TEXHHUUECKHUX
YCTPOMCTB C ONOPOM HAa MX ONUCaHusA (B TOM YHCIE: CUCTEMa OTOIUICHUS
JIOMOB, TUTPOMETp, MapoBasg TypOHMHA, aMIepMETp, BOJBTMETP, CUETUMK
AIEKTPUUECKOW SHEPrUH, 3JIEKTPOOCBETUTEIbHBIE MPHOOPHI, HarpeBaTEIbHbIC
AIEKTPONPUOOPHI (mpuMepsl), ANEKTPUYECKHUE IIPENOXPAHUTEIIH,
AJIEKTPOMArHuT, 3JEKTPOABUIATEIb IMOCTOSHHOTO TOKA), MCIOJIb3Yys 3HAHUS O
CBOMCTBax  (UBMYECKUX  SBICHUA ©W  HeoOxomumble  (usmyeckue
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPONCTBA U U3MEPUTEIbHBIE MTPUOOPHI
0 CX€MaM M CXEMaTHUYHbIM PHUCYHKaM (KUAKOCTHBIM TEpMOMETp, TEpPMOC,
NICUXPOMETP, TUTPOMETpP, ABHUraTelb BHYTPEHHETO CrOpaHUs, 3JEKTPOCKOII,
peocTar), COCTaBIATh CXEMBI 3JEKTPUYECKUX LENed € MOCJIeN0BAaTENbHbIM U
napajjieibHbIM COCAMHEHUEM JJIEMEHTOB, pa3jivyas YCJIOBHbIE O003HAYEHUS
DJIEMEHTOB JJIEKTPUUYECKUX LEIIEH;

NPUBOAUTH TPUMEPHI (HAXOAUTh MHPOPMALUIO O MPUMEPAX) MPAKTUYECKOIrO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUM B MMOBCEIHEBHOM KU3HU JJIs1 00ecreueHus
0€3011acHOCTH IIpU OOpALLEHUH ¢ IPUOOpaMU U TEXHUYECKUMHU YCTPOICTBaMH,
COXPAHEHUS 370pPOBbsi U COOJIIOJEHUS HOPM 3KOJOTMYECKOTO IIOBEJIECHUS B
OKPYXKaroLIEN CpeIe;

OCYILECTBIATh MOUCK MH(pOpMaIMK (PU3NUECKOro coaepkanus B MHTepHeTe,
HAa OCHOBE HMEIOMIMXCS 3HAHUH M MyTEM CpPAaBHEHHUS JOMOJHUTEIbHBIX
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UCTOYHHUKOB BBIACIATH MH(POPMAIIHIO, KOTOpas ABIISETCS MPOTUBOPEUNBOMN WIIH
MOKET OBITh HEJIOCTOBEPHOM;

e HCIOJBb30BAaTh MPHU BBIIIOJIHEHUH YYEOHBIX 3aJlaHUi HAayYHO--TIOMYJISPHYIO
JUTEPATYPY (PU3MUECKOrO COJEp KaHMs, CIPABOYHBIE MaTepHalbl, PECYPCHI
cetu  MHTepHer, BiageTp  OpUEMAMHM  KOHCIEKTHUPOBAHUS  TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U KpaTKHEe YCTHBIE COOOIIEHNsI, 000011ast
UHGOPMAIIMIO U3 HECKOJBKUX MCTOYHUKOB (PU3UYECKOTO COACPKAHUS, B TOM
qucie nyOJIMYHO MPEACTABIAThH pE3yNIbTATHI MIPOEKTHOM WIH
UCCJIEIOBATENBCKOW  JE€ATEIbHOCTH, IPU 3TOM TIPAMOTHO HCIIOJb30BaTh
W3YYEHHBIN MOHATUMHBIN anmnapaT Kypca (3K, COITPOBOKIATh BHICTYIIEHUE
MPE3CHTAIUEN;

e IPU BHIIOJHEHUH YYEOHBIX TPOEKTOB M UCCIEIOBaHUN (PU3NYECKHUX MPOLIECCOB
pacnpeneniaTb 00s3aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTaBICHHBIMU
3a/layaMy, CJIEINUTH 3a BBIIOJHEHUEM IUIaHA JACHCTBUN U KOPPEKTUPOBATH €TO0,
aJleKBaTHO OLEHUBaTh COOCTBEHHBIM BKJIaJ B JESATEIBHOCTh TIPYIIIHI,
BBICTPAMBaTh KOMMYHHUKATHBHOE B3aUMOJCHCTBUE, TPOSBISAL TOTOBHOCTH
paspemarb KOHQIUKTHI.

K koH1y oOyueHus B 9 kJjiacce npeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHUS: CHUCTEMa OTCU€Ta, MaTepuaibHas TOYKa, TPAECKTOPHS,

OTHOCUTEIBHOCTh ~ MEXaHWYECKOro  ABWXKEHUs, jAepopMauus  (ympyrad,

IJlacTUYecKas), TPEHUE, LEHTPOCTPEMUTEIBbHOE YCKOPEHUE, HEBECOMOCTh U

neperpy3ku, UEHTP TAKECTH, a0CONIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPAOTO

Tejaa, pPaBHOBECHE, MEXAHMYECKHE KOJeOaHWsi M BOJHBI, 3BYK, HH(Pa3ByK U

yIIBTPA3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET,

OJM30PYKOCTh M JAIbHO30PKOCTb, CIIEKTPhl MCITYCKaHUS M TOIJIOIICHHUS, albda-,

OeTa- ¥ raMMa-U3JIy4eHUs], U30TOIIbI, S/IEPHAsI SHEPTreTUKA;

pasnuyarh ABJICHHs (PABHOMEPHOE U HEPABHOMEPHOE MPSAMOJIUHENHOE JBUKEHUE,

pPaBHOYCKOPEHHOE TPSIMOJMHEHMHOE JBUXKEHHE, CBOOOJHOE TMaJeHue Tel,

PaBHOMEPHOE JBMKEHUE IO OKPYKHOCTH, B3aHMMOJECHCTBHE TE€J, PEAKTHUBHOE

JBUKEHHE, KoeOaTeIbHOE IBIKEHUE (3aTyXaroIIMe U BEIHYXACHHbBIE KOJIeOaH s ),

PE30HAaHC, BOJHOBOE  JBWIKEHUE, OTPAKEHHE  3BYyKa, MPAMOJHMHENHOE

pacnpocTpaHeHue, OTPAKEHHE U TPEIIOMJIIEHUE CBETa, IOJIHOE BHYTPEHHEE

OTpaX€HUE CBETA, Pa3JIoKeHUE OEJI0ro CBETa B CIEKTP U CIOKEHHE CIEKTPAIbHbBIX

LBETOB, JUCIEPCHsl CBETa, ECTECTBEHHAs pPaJUOAKTUBHOCTh, BO3HUKHOBEHUE

JMHENYaTOro CHeKTpa M3JIy4YeHHs) IO ONMMCAHHUIO UX XapaKTEPHBIX CBOMCTB M Ha

OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh MPOSIBJICHUE H3YUYECHHBIX (PU3NYECKUX SIBICHUN B OKpPYXKarolEeM

mupe (B TOM uucie (pu3MUecKue SBICHUS B MPHUPOJE: MPHIMBBI U OTJIMBBHI,

nBrkeHne 1aHeT CoOJHEYHOW CHCTEMbl, PEAaKTHUBHOE JIBH)KEHHE O KHBBIX

OpraHU3MOB, BOCHPHSITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHE, CEHCMHYECKHE

BOJIHBI, I[yHaMH, 3X0, I[BE€Ta TeJl, ONTUYECKUE ABJICHUS B IPUPOJE, OMOIOrHUECKOe
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NEHCTBUE BUIAMMOTO, YIbTPapUOIETOBOTO M PEHTTEHOBCKOTO H3IY4YCHHH,
€CTECTBEHHBII pagUOaKTUBHBIA (OH, KOCMHYECKHE Jy4dd, pPagUOaKTHUBHOE
U3IyYEHUE TPUPOAHBIX MHUHEPAJIOB, ACHCTBUE pPaJMOAKTUBHBIX H3IYyYEHUM Ha
OpPraHM3M 4YEJIOBEKa), MPU 3TOM IEPEBOAUTH MPAKTUUECKYIO 3a7ady B y4eOHYIO,
BBIJIEJISATH CYIIIECTBEHHbBIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHUIA;

ONKCHIBAaTh HM3YyYEHHBIE CBOWCTBA T€l M (U3NYECKHUE SBIICHUS, HCIOJbB3Ys
¢uznyeckue BEJWYMHBI (CPElHSAs W MIHOBEHHass CKOpPOCTh Tejla IpH
HEPaBHOMEPHOM JBM)KCHUHU, YCKOPEHHE, MepeMeIleHue, MyTh, YIJIOBas CKOPOCTH,
CUJIa TPEHMS, CHUJIa YIPYTOCTH, CUJIA TSKECTH, YCKOPEHHE CBOOOJHOIO NaJACHUS,
BEC Tella, UMITYJIbC Telld, MUMITYJIbC CHJIbI, MEXaHH4eckas padoTa W MOIIHOCTH,
NOTEHIMATIbHAST JHEPTus Tela, TMOMHATOTO HaJ IOBEPXHOCTHIO 3EMIIH,
MOTEHIIMATbHAST SHEPTUsl CHKATOM MPYKWHBI, KUHETUYECKAash DHEPIHs, MOJHas
MEXaHWYECKasl YHEPTHsl, MEPUOJ U YacTOTa KoJeOaHuM, IJIMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, MOKa3aTelb IMPEIOMIICHUS Cpeibl), MpU
ONKMCAaHUU TPABUIBLHO TPAKTOBAaTh (PU3UUYECKHUI CMBICI HCIOJIB3YEMBIX BEJIMYUH,
000O3HaUYeHUs U EOUHUIBl (U3NYECKUX BEJIMYMH, HAXOAUThb (HOPMYIIbI,
CBSI3bIBAIOIIME JTAHHYIO (PU3UUECKYIO BEJIMUMHY C APYTUMHU BEIMYUMHAMHU, CTPOUTH
rpauKy U3y4eHHbBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUNH;

XapaKTepU30BaTh CBOMCTBAa Ted, (U3UYECKUE SIBICHUS U IPOLECCHI, UCHOIb3Ys
3aKOH COXpaHEHMsI DSHEPTUH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHIUI
CYNEPTIO3HUIIMA CHJI, TPUHIUI OTHOCUTENbHOCTH ['ammnes, 3axkoHsl HproToHa,
3aKOH COXPAaHEHUS UMITYJIbCa, 3aKOHBI OTPAKEHUS U MPEIOMIICHUS CBETA, 3aKOHBI
COXpaHEHHS 3apsIOBOTO U MACCOBOTO YHCEI MPHU SISPHBIX PEAKIHUSIX, MPU ITOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUCHIBaTh €r0 MaTeMaTHYeCKOe
BBIPKEHUE;

OOBSCHATH (PU3MUECKHE MPOIECCHl M CBOMCTBA TEJ, B TOM UYHCJIE€ U B KOHTEKCTE
CUTyallull MpPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BbIABIATh HPUYUHHO--
CIIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 2—3 JIOTMYECKUX IIaroB C OMOpPOM
Ha 2-3 W3Y4YEHHBIX CBOMCTBa (DM3MUECKUX SABICHUH, (PU3MUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

pemaTh pacy€THhle 3aJaud (ONUPAIOIIMECSs HA CUCTEMY U3 2—3 ypaBHEHHH),
UCIIOJIB3YS 3aKOHBI U JOPMYJIbI, CBA3BIBAIOIINE (PU3HMUECKHE BEIMYMHBI: HA OCHOBE
aHaJlM3a yCJIOBUS 3a7aud 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBIATH HEAOCTAIOLINE
WM U30BITOYHBIE JaHHBIE, BHIOMpATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE IS
pelIeHus, MPOBOAUTH pPAcU€Thl M OICHUBATH PEATUCTHYHOCTH TOTYYEHHOTO
3Ha4YeHUs PU3NIECKON BEITMUMHBI,

pacrmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXXHO PEIIUTh TPHU MOMOIIN (PU3NIECKUX
METOJIOB, MCHOJIb3ysl ONHWCAHUE HCCIEIOBaHUs, BBIICIATh MPOBEPSIEMOE
IPEIO0JIOKEHNE, OLIEHUBATh MPABUIBHOCTh MOPSAJKA MPOBEACHUS HCCIIEI0BaHUS,
JIeNIaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOACHUN U OIBITOB;
IPOBOAUTH OMBITHI MO HAOMIOACHUIO (U3NYECKUX SBICHUM WU (DU3HUECKUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa Hpl0TOHA, 3aKOHA COXPAHEHHUS DHEPIUHU,
3aBHCHUMOCThH TEpHoAa KOJeOaHUN MPYKUHHOTO MasTHHUKAa OT MAaccChl Tpy3a U
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HKECTKOCTU TMPY>KUHBI W HE3aBUCUMOCTh OT AaMIUIMTYJbl MaJbIX KOJieOaHU,
NPSIMOJIMHEMHOE paclpoCTpaHEHUE CBETa, Pa3jioKeHHE OeNoro cBeTa B CIEKTD,
U3Y4YEHUE CBOMCTB HM300pa)K€HUs B TUIOCKOM 3€pKajie U CBOMCTB H300pa)KeHUs
npeaMeTa B coOuparomieid JuH3e, HaOMIOJEHUE CIUIOIMIHBIX U JIMHEHYaThIX
CHEKTPOB HM3JIYUYECHHs): CAMOCTOATENbHO COOMpaTh YCTAHOBKY W3 M30BITOYHOTO
Habopa 000pyI0BaHMsI, ONTUCHIBAThH XOJ OMbITA U €r0 Pe3yibTaThl, (HOPMYIUPOBAThH
BBIBOJIBL;

IPOBOJUTH IIPU HEOOXOJUMOCTH CEPUIO MPSAMBIX U3MEPEHUM, ONPEAEIIsis CpeHEe
3HAUCHHUE W3MEPSIeMON BEIWYNHBI ((DOKYCHOE PACCTOSTHUE COOMpAIOIIEH JIMH3HBI),
000CHOBBIBATh BHIOOP CIIOC00a U3MEPEHHUS (M3MEPHUTEIIBHOTO TPUO0pPa);
IPOBOJUTh  HMCCJIENOBAHME  3aBUCUMOCTEH  (U3MYECKUX  BEJIMYUH  C
WCIIOJB30BaHUEM MPSIMBIX HM3MEPEHHM (3aBUCUMOCTb IYTH OT BpPEMEHHU IMpHU
PAaBHOYCKOPEHHOM JIBUKEHUM O€3 HadyaJlbHOW CKOPOCTH, Nepuoaa KojeOaHui
MaTeMaTUYECKOr0 MasTHUKA OT JJIMHbI HUTHU, 3aBUCUMOCTH yTja OTPaKEHUs CBETa
OT yrja MaJeHus W yria MOpeJOMJICHHS OT yrjia TMaJieHus): IJIaHUPOBATh
UCCJIEIOBAHNUE, CAMOCTOATEIIHO COOMPATh YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
MOJIYYCHHOU 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUJAE TaOMUI[ U TpaduKoB,
JIeTIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIEIOBAHNUS;

IPOBOJUTH KOCBEHHbIE M3MEPEHUs (U3NYECKUX BEIMUYUH (CpPEelHss CKOPOCTh U
YCKOpEHHUE Tejla MpU PaBHOYCKOPEHHOM JBUKEHHM, YCKOPEHHE CBOOOJHOIO
najeHusi, KECTKOCTh  MPYXKHUHBI, KOIPOUIIMEHT TPEHHUS  CKOJIBXKEHUS,
MexaHudeckas paboTa W  MOIIHOCTh, 4YacToTa W Mepuoj  KoJjieOaHui
MaTE€MaTUYeCKOro M MPYKUHHOTO MAasTHUKOB, ONTHYECKas cujla coOuparouei
JUH3bI,  PAJAMOAKTUBHBIM  (OH):  IJIAHUPOBaTh  HU3MEPEHHs,  COOMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBINOJHATH U3MEPEHMSI, CIIEAYSI MPEII0KEHHON
WHCTPYKIIMM, BBIYUCIISATh 3HAUEHUE BEIMYMHBI M aHAJIU3UPOBATH MOJTYYEHHbIC
pe3yJIbTaThl ¢ YYETOM 3aJaHHOU MOTPEIIHOCTH U3MEPEHUM;

COONIO/IaTh MpaBWJia TEXHUKH OE€30MacCHOCTH TMpu padore ¢ JabopaTOpHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIC MPU3HAKH U3YYCHHBIX (PU3UUYECKHUX MOJIETICH: MaTepruaabHas
TOYKa, a0COFOTHO TBEPOE TEJIO, TOYCHUHBI MCTOYHUK CBETA, JIyd, TOHKAs JIMH3A,
MJIaHEeTapHas MOJIeNIb aTOMa, HYKJIOHHAsI MOJIeJIb ATOMHOTO SIIpa;
XapaKTEePU30BaTh MPHUHIIUIBI JEHCTBUS W3YyYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB C ONOPOM HAa HMX ONUCAaHUA (B TOM YHCIE: CIUIOMETP, NATUYMKU
MOJIOKEHUS, PACCTOSIHUSI M YCKOPEHHMs, pPaKera, 3XOJIOT, OYKH, MEPHUCKOIL,
doToanmapar, ONTHUYECKUE CBETOBOJbI, CHEKTPOCKON, JO3UMETpP, Kamepa
Bunbcona), ucCmonb3ys 3HaHUS O CBOMCTBaX (PU3MUECKUX SBICHUM U
He00XoauMble (PU3NUYECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTHUYHbIE PUCYHKHM W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPHUOOPOB M TEXHOJIOTUYECKUX MPOIECCOB TMpHU
pelieHnr y4eOHO--MIPAaKTUYECKUX 3a/lad, ONTHYECKHE CXEeMbl JJIsi MOCTPOCHHUS
M300paKEHHI B TNIOCKOM 3€pKaJie U COOMpAIOIIeH JTHH3E;
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MPUBOAUTHh TPUMEPHI (HAXOAUTh HWHPOPMAINHMIO O MPUMEPAX) MPAKTHIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KU3HU HJIA OOecriedeHus
0e30MacHOCTH TPU OOpAIllEHUH C MPUOOpaMH M TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUs! 370pOBbS U COOJIOACHUS HOPM SKOJOTUYECKOrOo TOBEACHHUS B
OKpY’KaroUIEeN Cpeae;

OCYHIIECTBJIATh MOUCK HH(MOpManuu ¢uznyeckoro conaepxkanusi B HHTepHere,
CaMOCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3aMpocC, HaXOJAUTh MYTH ONPEEICHUS
JIOCTOBEPHOCTH TIOJy4YE€HHON HWH(GOPMAIMK HAa OCHOBE HMEIONIUXCS 3HAHUWA W
JIOTITOJTHUTEIIbHBIX UCTOYHUKOB;

WCIIOJB30BaTh TMPU BBIMOJHEHUH Y4YE€OHBIX 3aJlaHUN  HAay4YHO--TIOMYJISIPHYIO
auTepaTypy (pu3nueckoro cojep)kaHus, CIPaBOYHbIE MAaTE€pUalibl, PECYpPChl CETH
WNutepHer, BiageTh MNpuéMamMu KOHCIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
MH(pOpMaIIKU U3 OJJHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;

co3JaBaTh COOCTBEHHBIE TIHCbMEHHBIE M YCTHBIE COOOIICHUS HAa OCHOBE
uH(OpPMAIUU U3 HECKOJIbKUX MCTOYHUKOB (PU3UYECKOTO COJEPKAHUS, IMyOJIMYHO
[IPEICTABIATh PE3YJbTAaThl MPOCKTHOM WJIM HCCIENOBATEIIbCKOU JEATEIbHOCTH,
[P 3TOM I'PaMOTHO MCHOJIb30BaTh U3YUYCHHBIN MOHATUWHBIN anmapar u3y4aemMoro
paznena (U3MKKM W CONMPOBOXKAATH BBICTYIUIGHUE TMpE3CHTAIMEl ¢ Yy4ETOM
0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB.
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Ne
n/n

TemaTuuyeckoe NIIAHUPOBAHUE

7 kjacc

HaunmenoBanue
pa3esioB U TeM
MPOrpamMmbl

KoaudecTBO 9acoB

KourtpoJsb

Bcero
HbIe Pa0oThI

IIpakTHyec
KHe padoThl

DJIeKTpoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/IbHbIE pecypchl

Paznen 1. ®usnka u €€ posib B NO3HAHUHU OKPYKAKOIIEr0 MUpa

11

dusuka -
HayKa o
npuponae

HOC «Mos mxomnay
https://myschool.edu.ru/
Poccuiickas 351eKTpOHHAs
mkomna https://resh.edu.ru/
Yuu.py. https://uchi.ru/
SIkmacc
https://www.yaklass.ru/?%045
bubnunorexa MO
https://uchebnik.mos.ru/main
Ypok. 1C
https://urok.1c.ru/library/mathe
matics/

1.2

1.3

duznueckue
BEJINYNHBI

EctecTtBennon
ay4HBIN METOJ
MMO3HAHUSA

HOC «Mos mikosa»
https://myschool.edu.ru/
Poccutickas QJICKTPOHHAsA
mkosna https://resh.edu.ru/
VYuu.py. https://uchi.ru/
SIxmacc
https://www.yaklass.ru/?%045
bubmnorexa MOIII
https://uchebnik.mos.ru/main
Ypok. 1C
https://urok.1c.ru/library/mathe
matics/

HOC «Mos mKkoma
https://myschool.edu.ru/
Poccniickas anekTpoHHas
mkoJa https://resh.edu.ru/
Yuu.py. https://uchi.ru/
SIxnacc
https://www.yaklass.ru/?%045
Bubnmuorexa MOIII
https://uchebnik.mos.ru/main
Ypok. 1C
https://urok.1c.ru/library/mathe
matics/

Uroro no pazneny

6

Paznen 2. [lepBoHayaibHbIe CBeeHNS 0 CTPOCHUH BelleCTBA

2.1

Ctpoenue
BELIECTBA

1

HOC «Mos mxkomnay
https://myschool.edu.ru/
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https://myschool.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/?%045
https://uchebnik.mos.ru/main
https://urok.1c.ru/library/mathematics/
https://urok.1c.ru/library/mathematics/
https://myschool.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/?%045
https://uchebnik.mos.ru/main
https://urok.1c.ru/library/mathematics/
https://urok.1c.ru/library/mathematics/
https://myschool.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/?%045
https://uchebnik.mos.ru/main
https://urok.1c.ru/library/mathematics/
https://urok.1c.ru/library/mathematics/
https://myschool.edu.ru/

. Poccuiickas 35ekTpoHHas

mkoma https://resh.edu.ru/

. Yum.py. https://uchi.ru/
. Sknacc

https://www.yaklass.ru/?%045

. bubmmorexka MDIII

https://uchebnik.mos.ru/main

. Ypok. 1C

https://urok.1c.ru/library/mathe
matics/

2.2

JIBrxeHue u
B3aUMOJCHCTB
W€ YaCTHI]
BEIIICCTBA

. 1HOC «Mos mikosna»

https://myschool.edu.ru/

. Poccuiickas anekTpoHHas

mkoia https://resh.edu.ru/

. Yuu.py. https://uchi.ru/

. Slknacc

https://www.yaklass.ru/?%045

. bubimmorexa MDIII

https://uchebnik.mos.ru/main

. Ypok. 1C

https://urok.1c.ru/library/mathe
matics/

2.3

ArperatHble
COCTOSIHUS
BEIIIECTBA

. IOC «Mos mxkomay

https://myschool.edu.ru/

. Poccuiickas anekTpoHHas

mkona https://resh.edu.ru/

. Yuu.py. https://uchi.ru/
. Sxnacc

https://www.yaklass.ru/?%045

. bubmmorexa MOIII

https://uchebnik.mos.ru/main

. ¥Ypok. 1C

https://urok.1c.ru/library/mathe
matics/

Hroro no pazneny

5

3men 3. I[BH)KCHI/IC U B3auMo/ieilicTBHE TeJl

3.1

Mexanunueckoe
IBIDKEHUE

. HOC «Mos nkoma»

https://myschool.edu.ru/

. Poccuiickas anexkTpoHHas

mkona https://resh.edu.ru/

. Yuu.py. https://uchi.ru/
. Sxmacc

https://www.yaklass.ru/?%045

. bubmmorexa MOIII

https://uchebnik.mos.ru/main

. Ypok. 1C

https://urok.1c.ru/library/mathe
matics/
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https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/?%045
https://uchebnik.mos.ru/main
https://urok.1c.ru/library/mathematics/
https://urok.1c.ru/library/mathematics/
https://myschool.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/?%045
https://uchebnik.mos.ru/main
https://urok.1c.ru/library/mathematics/
https://urok.1c.ru/library/mathematics/
https://myschool.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/?%045
https://uchebnik.mos.ru/main
https://urok.1c.ru/library/mathematics/
https://urok.1c.ru/library/mathematics/
https://myschool.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/?%045
https://uchebnik.mos.ru/main
https://urok.1c.ru/library/mathematics/
https://urok.1c.ru/library/mathematics/

3.2

Nuepuus,
Macca,
ILIOTHOCTD

1. IHOC «Mos mkoma»

2.

w

https://myschool.edu.ru/
Poccuiickas snexkTpoHHast
mikosa https://resh.edu.ru/
Yuu.py. https://uchi.ru/
SIxnacc
https://www.yaklass.ru/?%045
Bubnmorexa MOIII
https://uchebnik.mos.ru/main
VYpok. 1C
https://urok.1c.ru/library/mathe
matics/

3.3

Cuna. Buner
CHII

14

HOC «Mos mkomay
https://myschool.edu.ru/
Pocculickas 351eKTpOHHas
mkoja https://resh.edu.ru/
VYuu.py. https://uchi.ru/
SIknacc
https://www.yaklass.ru/?%045
bubnmuorexa MOIII
https://uchebnik.mos.ru/main
VYpok. 1C
https://urok.1c.ru/library/mathe
matics/

Uroro no pazneny

21

Pasnen 4. /laBiieHue TBEPABIX TeJl, dKHIAKOCTEH M ra3oB

4.1

[aBrnenue.
[Tepenaua
JTaBJICHUS
TBEPABIMU
TeJIaMH,
KUJKOCTSAMHU U
razamu

HOC «Mos mxkomnay
https://myschool.edu.ru/
Poccuiickas aneKTpoHHas
mikosna https://resh.edu.ru/
VYuu.py. https://uchi.ru/
SIknacce
https://www.yaklass.ru/?%045
bubnmuorexa MO
https://uchebnik.mos.ru/main
VYpok. 1C
https://urok.1c.ru/library/mathe
matics/

4.2

[aBinenue
KUJKOCTH

HOC «Mos mikosa
https://myschool.edu.ru/
Pocculickas 351eKTpOHHas
mikosna https://resh.edu.ru/
VYuu.py. https://uchi.ru/
SIxnacc
https://www.yaklass.ru/?%045
bubnuorexa MO
https://uchebnik.mos.ru/main
Ypok. 1C
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https://myschool.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/?%045
https://uchebnik.mos.ru/main
https://urok.1c.ru/library/mathematics/
https://urok.1c.ru/library/mathematics/
https://myschool.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/?%045
https://uchebnik.mos.ru/main
https://urok.1c.ru/library/mathematics/
https://urok.1c.ru/library/mathematics/
https://myschool.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/?%045
https://uchebnik.mos.ru/main
https://urok.1c.ru/library/mathematics/
https://urok.1c.ru/library/mathematics/
https://myschool.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/?%045
https://uchebnik.mos.ru/main

https://urok.1c.ru/library/mathe
matics/

4.3

AtmochepHoe
JIaBJICHUE

HOC «Mos mkosnay
https://myschool.edu.ru/
Pocculickas 351eKTpOHHAsA
mikona https://resh.edu.ru/
VYuu.py. https://uchi.ru/
SIknacc
https://www.yaklass.ru/?%045
bubnmunorexa MO
https://uchebnik.mos.ru/main
Ypok. 1C
https://urok.1c.ru/library/mathe
matics/

4.4

[evicTBue
JKUJIKOCTH U
rasza Ha
HOTPYKEHHOE
B HUX TEJO

Hroro no pazneny

Pa3znea 5. Padora u Mo

5.1

PaGora u
MOIIIHOCTD

21

IIHOCTh. JHEPIrus

HOC «Mos mxkomnay
https://myschool.edu.ru/
Poccuiickas 3neKkTpoHHas
mkosa https://resh.edu.ru/
VYuu.py. https://uchi.ru/
SIxnacc
https://www.yaklass.ru/?%045
Bubmmorexa MDIII
https://uchebnik.mos.ru/main
VYpok. 1C
https://urok.1c.ru/library/mathe
matics/

HOC «Mos mkomay
https://myschool.edu.ru/
Pocculickas 35eKTpoHHas
mkoia https://resh.edu.ru/
VYun.py. https://uchi.ru/
Sknacc
https://www.yaklass.ru/?%045
bubnmuorexa MO
https://uchebnik.mos.ru/main
VYpok. 1C
https://urok.1c.ru/library/mathe
matics/

5.2

IIpoctslie
MEXAHU3MBI

~w

HOC «Mos mkoiay
https://myschool.edu.ru/
Poccuiickas anexkTpoHHast
mkoaa https://resh.edu.ru/
Yuu.py. https://uchi.ru/
Sknacc
https://www.yaklass.ru/?%045
bubanorexa MOIII
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https://urok.1c.ru/library/mathematics/
https://urok.1c.ru/library/mathematics/
https://myschool.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/?%045
https://uchebnik.mos.ru/main
https://urok.1c.ru/library/mathematics/
https://urok.1c.ru/library/mathematics/
https://myschool.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/?%045
https://uchebnik.mos.ru/main
https://urok.1c.ru/library/mathematics/
https://urok.1c.ru/library/mathematics/
https://myschool.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/?%045
https://uchebnik.mos.ru/main
https://urok.1c.ru/library/mathematics/
https://urok.1c.ru/library/mathematics/
https://myschool.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/?%045

https://uchebnik.mos.ru/main

. ¥Ypok. 1C

https://urok.1c.ru/library/mathe
matics/

. 1HOC «Mos mikosa»

https://myschool.edu.ru/

. Poccuiickas anekTponHas

mkona https://resh.edu.ru/

. Yuu.py. https://uchi.ru/

53 Mexannueckas 4 1 . Slknacc
' SHEPTuUs https://www.yaklass.ru/?%045
. buobmmorexa MDOIII
https://uchebnik.mos.ru/main
. Ypok. 1C
https://urok.1c.ru/library/mathe
matics/
Hroro no pasneny 12
PeszepBHoe Bpemst 3
O01Iee KOJIHIECTBO 68 11

4acoB MO MporpamMmme

33



https://uchebnik.mos.ru/main
https://urok.1c.ru/library/mathematics/
https://urok.1c.ru/library/mathematics/
https://myschool.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/?%045
https://uchebnik.mos.ru/main
https://urok.1c.ru/library/mathematics/
https://urok.1c.ru/library/mathematics/

8 kiacc

KoaunuecTBo uacoB 3HeKTp0HHLIe
o HaunmenoBanmue KonTpouts (wnbpoBbIe)
n/n f[a?re‘]:;fMlLTeM Bcero  HbIe HpaKquec o0pa3oBare/bHbIE
porP padoThI KHE padoTRl pecypcbl
Pa3pen 1. TenioBble siBJIeHUSA
1. IOC «Mos mkoma»
https://myschool.edu.ru/
2. Poccuiickas
3JIEKTPOHHAS IIKOJIA
https://resh.edu.ru/
3. Yun.py. https://uchi.ru/
Crpoenue u 4. Axmace
1.1 o — 7 1 (t:/tgp:é//www.yaklass.ru/?
0
5. bubmnorexa MOIII
https://uchebnik.mos.ru/
main
6. Ypok. 1C
https://urok.1c.ru/library/
mathematics/
1. IHOC «Mos mikoaa»
https://myschool.edu.ru/
2. Poccuiickas
AJIEKTPOHHAS IIIKOJIA
https://resh.edu.ru/
3. VYum.py. https://uchi.ru/
4. Slxmacc
1.2 TenoBbIie MPOLIECCHI 21 1 3 https://www.yaklass.ru/?
%045
5. Bubmmnorexa MOIII
https://uchebnik.mos.ru/
main
6. VYpok. 1C
https://urok.1c.ru/library/
mathematics/
Wroro no paznery 28
Pa3jnen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
1. TOC «Mos mikoma»
https://myschool.edu.ru/
DneKTpuuecKue ”
3apsbl. 3apsKECHHBIC 2. Poccmiickaz
2.1 7 3JIEKTPOHHAS IIKOJIa
E:EERTOHXU https://resh.edu.ru/
AleneTBHe 3. Yumpy. https:/uchi.ru/
4. Slxmacc
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https://myschool.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/?%045
https://www.yaklass.ru/?%045
https://uchebnik.mos.ru/main
https://uchebnik.mos.ru/main
https://urok.1c.ru/library/mathematics/
https://urok.1c.ru/library/mathematics/
https://myschool.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/?%045
https://www.yaklass.ru/?%045
https://uchebnik.mos.ru/main
https://uchebnik.mos.ru/main
https://urok.1c.ru/library/mathematics/
https://urok.1c.ru/library/mathematics/
https://myschool.edu.ru/
https://resh.edu.ru/
https://uchi.ru/

https://www.yaklass.ru/?
%045

bubnunorexa MOIII
https://uchebnik.mos.ru/
main

Ypok. 1C
https://urok.1c.ru/library/
mathematics/

2.2

2.3

ITocTosTHHBIN
3JIEKTPUUYECKUNA TOK

MarsuTHEBIE SIBJICHUS

20

~ow

~ow

HOC «Mos mxomnay
https://myschool.edu.ru/
Poccuiickas
OJICKTPOHHAas IKOJIa
https://resh.edu.ru/
VYuu.py. https://uchi.ru/
SIxnacc
https://www.yaklass.ru/?
%045

bubnunorexa MO
https://uchebnik.mos.ru/
main

Ypok. 1C
https://urok.1c.ru/library/
mathematics/

HOC «Mos mKkoma
https://myschool.edu.ru/
Poccuiickas
QJICKTPOHHA IIKOJIa
https://resh.edu.ru/
VYuu.py. https://uchi.ru/
SIxnacc
https://www.yaklass.ru/?
%045

Bbubnmunorexa MO
https://uchebnik.mos.ru/
main

Ypok. 1C
https://urok.1c.ru/library/
mathematics/

2.4

DNeKTpOMarHuTHas
WHTYKITAS

11.

HOC «Mos mKkoma
https://myschool.edu.ru/
Poccuiickas
QJICKTPOHHA IIKOJIa
https://resh.edu.ru/

VYuu.py. https://uchi.ru/

. SIxnacc

https://www.yaklass.ru/?
%045

bubnunorexa MOIII
https://uchebnik.mos.ru/
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https://www.yaklass.ru/?%045
https://www.yaklass.ru/?%045
https://uchebnik.mos.ru/main
https://uchebnik.mos.ru/main
https://urok.1c.ru/library/mathematics/
https://urok.1c.ru/library/mathematics/
https://myschool.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/?%045
https://www.yaklass.ru/?%045
https://uchebnik.mos.ru/main
https://uchebnik.mos.ru/main
https://urok.1c.ru/library/mathematics/
https://urok.1c.ru/library/mathematics/
https://myschool.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/?%045
https://www.yaklass.ru/?%045
https://uchebnik.mos.ru/main
https://uchebnik.mos.ru/main
https://urok.1c.ru/library/mathematics/
https://urok.1c.ru/library/mathematics/
https://myschool.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/?%045
https://www.yaklass.ru/?%045
https://uchebnik.mos.ru/main

main

12. Ypok. 1C
https://urok.1c.ru/library/
mathematics/

Wroro mo pazneny 37

Pe3epBHoe Bpems 3 1

O01I€ee KOJIHYIECTBO YaCOB
1o mporpamMme

68 6 12
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https://uchebnik.mos.ru/main
https://urok.1c.ru/library/mathematics/
https://urok.1c.ru/library/mathematics/

9 kiaacc

n/n

HaunmenoBanue
pa3esioB U TeM
MPOrpamMmmbl

KoaunuecTBO 4acoB

KoHnTtpous
Bcero HbIe
padoThI

Pa3zgea 1. Mexannueckue iBJICHUSA

11

MexaHudeckoe
IBIDKEHUE U
CII0COOBI €T0
OIIMCAHU

10 2

IIpakTuyec
KHe padoThl

DJIeKTpOoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE pecypChl

1. HOC «Mos mikosna»

2.

3.
4.

https://myschool.edu.ru/
Pocculickas 351eKTpOHHas
mikona https://resh.edu.ru/
Yuu.py. https://uchi.ru/
SIknacc
https://www.yaklass.ru/?%0
45

Bubnmmorexa MOIII
https://uchebnik.mos.ru/mai
n

Ypok. 1C
https://urok.1c.ru/library/mat
hematics/

1.2

B3aunmoneiicts
He Tell

20 1

HOC «Mos mkosia»
https://myschool.edu.ru/
Poccutickas QJICKTpOHHAsA
mkosa https://resh.edu.ru/
VYuu.py. https://uchi.ru/
SIknacce
https://www.yaklass.ru/?%0
45

bubnmuorexa MO
https://uchebnik.mos.ru/mai
n

Ypok. 1C
https://urok.1c.ru/library/mat
hematics/

13

3aKOHEI
COXpaHCHHUS

10 1

HOC «Mos mxkomay
https://myschool.edu.ru/
Pocculickas 351eKTpOHHas
mikosa https://resh.edu.ru/
VYuau.py. https://uchi.ru/
SIknacce
https://www.yaklass.ru/?%0
45

Bubnmmorexa MO
https://uchebnik.mos.ru/mai
n
VYpok. 1C
https://urok.1c.ru/library/mat
hematics/
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https://myschool.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/?%045
https://www.yaklass.ru/?%045
https://uchebnik.mos.ru/main
https://uchebnik.mos.ru/main
https://urok.1c.ru/library/mathematics/
https://urok.1c.ru/library/mathematics/
https://myschool.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/?%045
https://www.yaklass.ru/?%045
https://uchebnik.mos.ru/main
https://uchebnik.mos.ru/main
https://urok.1c.ru/library/mathematics/
https://urok.1c.ru/library/mathematics/
https://myschool.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/?%045
https://www.yaklass.ru/?%045
https://uchebnik.mos.ru/main
https://uchebnik.mos.ru/main
https://urok.1c.ru/library/mathematics/
https://urok.1c.ru/library/mathematics/

Hroro mo pasneny 40

Pa3pen 2. Mexannueckue KoJIe0aHUs M BOJHBI

Mexanuueckue
2.1 7
KoJiIeOaHus

29 Mexannyeckue
' BOJIHBI. 3BYK

1. IOC «Mos mikoaa»

2.

3.
4.

https://myschool.edu.ru/
Poccuiickas snexkTpoHHast
mkodaa https://resh.edu.ru/
Yuu.py. https://uchi.ru/
SIxnacc
https://www.yaklass.ru/?%0
45

bubnmunorexa MO
https://uchebnik.mos.ru/mai
n
VYpok. 1C
https://urok.1c.ru/library/mat
hematics/

HOC «Mos mkosay
https://myschool.edu.ru/
Pocculickas 351eKTpOHHas
mkoJja https://resh.edu.ru/
VYuu.py. https://uchi.ru/
SIxmacc
https://www.yaklass.ru/?%0
45

Bubnmorexa MDIII
https://uchebnik.mos.ru/mai
n

VYpok. 1C
https://urok.1c.ru/library/mat
hematics/

Hroro no paszneny 15

Pa3z[e.11 3. 3H€KTpOMaFHI/ITHOG MmoJI¢ M 3JICKTPOMArHUTHBIC BOJIHBI

DneKTpoMarHu
THOE TI0JIE U
3JIEKTPOMAarHu
THBIE BOJTHBI

3.1

1.

2.

3.

HOC «Mos mxomay
https://myschool.edu.ru/
Pocculickas 35eKTpoHHas
mkoia https://resh.edu.ru/
VYuu.py. https://uchi.ru/
SIxmacc
https://www.yaklass.ru/?%0
45

bubanorexa MOIII
https://uchebnik.mos.ru/mai
n

VYpok. 1C
https://urok.1c.ru/library/mat
hematics/

Hroro no pazneny 6
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https://myschool.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/?%045
https://www.yaklass.ru/?%045
https://uchebnik.mos.ru/main
https://uchebnik.mos.ru/main
https://urok.1c.ru/library/mathematics/
https://urok.1c.ru/library/mathematics/
https://myschool.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/?%045
https://www.yaklass.ru/?%045
https://uchebnik.mos.ru/main
https://uchebnik.mos.ru/main
https://urok.1c.ru/library/mathematics/
https://urok.1c.ru/library/mathematics/
https://myschool.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/?%045
https://www.yaklass.ru/?%045
https://uchebnik.mos.ru/main
https://uchebnik.mos.ru/main
https://urok.1c.ru/library/mathematics/
https://urok.1c.ru/library/mathematics/

Pa3znea 4. CBeToBbIe IBJICHUSA

4.1

3aKOHBI
pacrnpocTpaHe
HUS CBETA

1. IOC «Mos mikoma»

2.

3.
4.

https://myschool.edu.ru/
Poccuiickas snexkTpoHHast
mikosna https://resh.edu.ru/
Yuu.py. https://uchi.ru/
SIxnacc
https://www.yaklass.ru/?%0
45

bubnmunorexa MO
https://uchebnik.mos.ru/mai
n
VYpok. 1C
https://urok.1c.ru/library/mat
hematics/

4.2

JIuH3el 1
ONTHYECKUE
npuOopbI

HOC «Mos mkosnay
https://myschool.edu.ru/
Pocculickas 351eKTpOHHas
mkoJja https://resh.edu.ru/
VYuu.py. https://uchi.ru/
SIxmacc
https://www.yaklass.ru/?%0
45

Bubmmorexa MDIII
https://uchebnik.mos.ru/mai
n

VYpok. 1C
https://urok.1c.ru/library/mat
hematics/

4.3

Pasznoxenue
0eJIoro cBeTa B
CIIEKTP

HOC «Mos mxomay
https://myschool.edu.ru/
Poccuiickas aneKkTpoHHas
mikosa https://resh.edu.ru/
Yun.py. https://uchi.ru/
SIknacce
https://www.yaklass.ru/?%0
45

bubanorexa MOIII
https://uchebnik.mos.ru/mai
n

VYpok. 1C
https://urok.1c.ru/library/mat
hematics/

Hroro no pazneny

15

Pa3gen 5. KBaHTOBLIE fIBJICHUSA

5.1

Hcenyckanue u
IOTJIOUICHHE
CBETa aTOMOM

HOC «Mos mikosia
https://myschool.edu.ru/
Pocculickas 351eKTpOHHAs
mkosna https://resh.edu.ru/
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https://myschool.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/?%045
https://www.yaklass.ru/?%045
https://uchebnik.mos.ru/main
https://uchebnik.mos.ru/main
https://urok.1c.ru/library/mathematics/
https://urok.1c.ru/library/mathematics/
https://myschool.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/?%045
https://www.yaklass.ru/?%045
https://uchebnik.mos.ru/main
https://uchebnik.mos.ru/main
https://urok.1c.ru/library/mathematics/
https://urok.1c.ru/library/mathematics/
https://myschool.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/?%045
https://www.yaklass.ru/?%045
https://uchebnik.mos.ru/main
https://uchebnik.mos.ru/main
https://urok.1c.ru/library/mathematics/
https://urok.1c.ru/library/mathematics/
https://myschool.edu.ru/
https://resh.edu.ru/

w

Yuu.py. https://uchi.ru/
Sknacc

https://www.yaklass.ru/?%0
45

bubnmunorexa MO
https://uchebnik.mos.ru/mai
n

VYpok. 1C
https://urok.1c.ru/library/mat
hematics/

5.2

Crpoenue
aTOMHOTO sipa

HOC «Mos mkosay
https://myschool.edu.ru/
Pocculickas 351eKTpOHHas
mikona https://resh.edu.ru/
VYuu.py. https://uchi.ru/
SIknacc
https://www.yaklass.ru/?%0
45

Bubnmorexa MDIII
https://uchebnik.mos.ru/mai
n

VYpok. 1C
https://urok.1c.ru/library/mat
hematics/

5.3

SAnepHeie
peakuuu

Hroro no pazneny

Pa3nea 6. IloBTopuTe1bHO-00001aI0IM I MOTYJIb

6.1

IToBTOpeHue n
000011IEHNE
coziepKaHus
Kypca pu3uKu
3a 7-9 xnacc

17

HOC «Mos mxkomay
https://myschool.edu.ru/
Poccuiickas 3neKTpoHHas
mkosa https://resh.edu.ru/
VYuu.py. https://uchi.ru/
SIxnacce
https://www.yaklass.ru/?%0
45

bubnmuorexa MO
https://uchebnik.mos.ru/mai
n

VYpok. 1C
https://urok.1c.ru/library/mat
hematics/

HOC «Mos mxomay
https://myschool.edu.ru/
Poccwiickas snexkTpoHHas
mikosta https://resh.edu.ru/
VYuu.py. https://uchi.ru/
SIxmace
https://www.yaklass.ru/?%0
45

bubanorexa MOIII
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https://uchi.ru/
https://www.yaklass.ru/?%045
https://www.yaklass.ru/?%045
https://uchebnik.mos.ru/main
https://uchebnik.mos.ru/main
https://urok.1c.ru/library/mathematics/
https://urok.1c.ru/library/mathematics/
https://myschool.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/?%045
https://www.yaklass.ru/?%045
https://uchebnik.mos.ru/main
https://uchebnik.mos.ru/main
https://urok.1c.ru/library/mathematics/
https://urok.1c.ru/library/mathematics/
https://myschool.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/?%045
https://www.yaklass.ru/?%045
https://uchebnik.mos.ru/main
https://uchebnik.mos.ru/main
https://urok.1c.ru/library/mathematics/
https://urok.1c.ru/library/mathematics/
https://myschool.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/?%045
https://www.yaklass.ru/?%045

https://uchebnik.mos.ru/mai
n

6. Ypoxk. 1C
https://urok.1c.ru/library/mat
hematics/

Hroro no pazneny

O01ree KOJIHYIECTBO
4acoB MO MporpamMmme

102

11
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https://uchebnik.mos.ru/main
https://uchebnik.mos.ru/main
https://urok.1c.ru/library/mathematics/
https://urok.1c.ru/library/mathematics/

Y4eOHO-MeTOAMYECKOE O0ecriedeHre 00Pa30BaTe/IbHOIO
npoiecca
Oo0s13aTesIbHbIEC Y4eOHbIE MATEPHUAJIBI IJI YYCHUKA

1.

2.

®dusuka: 7-i kiacc: 6a30BbIi ypOBEHb: yueOHUK, 7 kiacc/ [lepoimkun .M.,
NanoB A.U., AkuuonepHoe obiiectBo «M3natensctBo «IIpocBeiienne
®dusuka: 8- kinacc: 6a30BbIM ypoBeHb: yueOHUK, 8 kinacc/ [lepoimkun U.
M., UBanoB A. U., AkiinonepHoe o0uiectBo «M31aTenbcTBO
«IIpocBenieHue»

dusuka: 9-i kinacc: 6a30BbIN ypoBeHb: yueOHUK, 9 kinacce/ [lepbimkun U.
M., I'ytauk E. M., IBanoB A. U., IletpoBa M. A., AKIIMOHEpHOE OOIIECTBO
«3narensctBo «IIpocBemienue»

MeToanyeckue MaTepHuaJbl JJIsd YIUTEIA

1.

UYepaukosa, Onbra AnekceeBHa. ®usnka : 7-i Kjaace : 6a30BbIM YPOBEHb:
Meroanudeckoe rnocoodue k yueonuky M. M. Ilepoikuna, A. U. Banosa / O.
A. Uepnukosa, C. H. 'manenkoBa, B. B. KynpsBues. — 3-e uzg., mepepad.
— Mockaa : [Ipocsemenue, 2023. — 94, [1] c.

UepnukoBa, Onbra AnekceeBHa. @usnka : 8-if kjace : 0a30BbI YPOBEHb :
Meroandeckoe rnocodue kK yueouuky M. M. [lepsikuna, A. M. Banosa / O.
A. Uepnukosa, C. H. 'manenkoBa, B. B. KynpsBues. — 3-e uzg., mepepad.
—Mockaa : [IpocBenienune, 2023. — 92, [1] c.

YepraukoBa, Onbra AnekceepHa. ®usnka : 9-it kjace : 6a30BbI YPOBEHb :
MeTroandeckoe rnocodue k yueouunky M. M. [epsimkuna, A. U. iBanosa / O.
A. Yepnukosa, C. H. I'manenkoBa, B. B. Kynpssues. — 3-e u3z., nepepao.
—Mockasa : IIpocsemenne, 2023. — 95, [1] c.

Mudposbie 00pa3oBaTesibHbIE PECYPCHI U PeCYPChI CETH
HHTEPHET

7.
8.
9.

LHOC «Mos mkoma» https://myschool.edu.ru/
Poccuiickas anextponHas mikoda https://resh.edu.ru/
Yuu.py. https://uchi.ru/

10.Axnacc https://www.yaklass.ru/?%045
11.bubmmorexa MDIII https://uchebnik.mos.ru/main
12.VYpok. 1C https://urok.1c.ru/library/mathematics/
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https://myschool.edu.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/?%045
https://uchebnik.mos.ru/main
https://urok.1c.ru/library/mathematics/
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