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MHNOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1o (Qu3MKE Ha YypOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMmMbl BOCIUTaAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

[Iporpamma 10 (¢u3MKe Ha YpPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHMU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuetoM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
KOHLETLINHY MTpenoiaBaHus yueoHoro npeamera «Dusukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAarOUIMXCSI M OpPTraHU3ALMI0 H3YUYCHHS
(GU3MKKM Ha JEITENbHOCTHOM OCHOBE. B mporpamme mo (u3uke y4duTHIBAIOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaraM OOy4EHHs, a TAaKKe
MEXIMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsl.

[TporpamMma o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHoro MaTepuana
1o rojgam oOyueHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO OCIEA0BATEIbHOCTh
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IPEIMETHOTO COAECpPKaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00yUarOIINXCS.

[TporpamMmma mo Qusuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKON
MOMOILM YYUTEIIO B CO3/IaHNU paboyeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOLUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
IIPEIMETOB, MOCKOJbKY (PU3UYECKHE 3aKOHBI JIeXKaT B OCHOBE IIPOILIECCOB U
SBJICHUN, W3yyaeMbIX XHUMHEH, Ouosiorued, actpoHomMuerd u GU3NIECKON
reorpagueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYIO KapTUHY MU,
IpeloCcCTaBisieT HauboJiee SICHble O00pas3lbl NMPUMEHEHHUS HAay4HOro METoJa
MO3HAaHMs, TO €CTh CII0CO0A MOIy4YEeHUS JOCTOBEPHBIX 3HAHUI O MHpE.

OpHa U3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
o0pa3oBaHMsI COCTOUT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTepeca K HayKe y 00y4yarouuxcs.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIIEIYIOIMMU KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e HHTEPIPETHPOBATH  JIAHHBIE WM  MCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJISl OJIyYeHHS BBIBOJIOB.



[enmu w3ydyeHuss (PU3UKK Ha YpPOBHE OCHOBHOrO o0OIIero oOpa3oBaHUs
ompeseeHbl B KOHIICTIMM TIperojaBaHus ydeOHoro mnpeameTra «Dusmka» B
oOpa3oBarenbHbIX opranu3auusax Poccuiickoin ®enepanuu, peaTn3yrOMMX
OCHOBHBIE 00111€00pa30BaTEIIbHBIEC MPOTPAMMBI.

Lenu nzydyenus: Gpu3nku:

- TpUOOpETeHHE HHTEpeca M CTPEMIICHHsS OOydYaromuxcs K Hay4YHOMY
U3YYEHUIO TPHUPOJIbI, PAa3BUTUE HMX HHTEJUIEKTYaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

— Ppa3BUTHE MPEJCTABICHUN O HAYYHOM METOJe MO3HaHUs U (OPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

- (QopmupoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjibTara H3yYCHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

~ ¢opMHupOBaHUE TIPEACTABICHUH O POJM (U3WKU TSI Pa3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

- pa3BUTHME  TPEACTAaBICHUA O  BO3MOXHBIX  cepax  Oymyuien
poeCCUOHATIBHON JIESITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJATOTOBKA K
JanbHEeeMy 00y4eHHUI0 B 5TOM HalPaBJICHUH.

JlocTikeHue 3TUX LieNied mporpamMMmbl 1o (U3MKE HAa YPOBHE OCHOBHOTO
oO1ero o0pa3oBaHusi 00ECIIEYMBACTCS PEIICHUEM CIIEAYIOIINX 3a1aY:

- TOpuUOOpEeTeHHEe 3HAHUKW O JIMCKPETHOM CTPOCHHMHM BEIIECTBA, O
MEXaHUYECKUX, TEIUJIOBBIX, JJICKTPUUECKHX, MAarHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

— TOpUOOpPETEeHHE YMEHUM ONMUCHIBATH M OOBSACHATH (U3UUECKHUE SBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

—~ OCBOCHHE METOJOB PpEIICHUS TMPOCTEUIIUX pacu€THBIX 3a7ad C
UCTIOJIb30BaHUEM duzngeckux MOJICIICH, TBOPYECKHUX U
MIPaKTUKOOPHCHTHPOBAHHBIX 3a/1a4;

— pa3BUTHE YMEHHUN HAOJI0IATh MPUPOIHBIC SBICHUS U BBITIOJHSITH OTBITHI,
JabopatopHble pabOThl M AKCIEPUMEHTAJIbHBIC HWCCIEIOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

—~ OCBOEHHE TPUEMOB PabOTHI ¢ MH(pOpMaImen GU3MIECKOro CoepKaHUS,
BKJTFOYAsi MH(POPMAITHIO O COBPEMEHHBIX JTOCTIKCHUSAX (DM3UKHU, aHATIN3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

— 3HAKOMCTBO cO cepamu nMpodheCCHOHAIBHOM NESITEIbHOCTH, CBI3aHHBIMU
C (u3ukoil, W COBPEMEHHBIMU TEXHOJIOTHUSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3NYECKOM HAYKH.

Ha wuzyuenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOLIETO
oOpazoBanus orBoautcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJel0), B 8
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 ygaca (3 gyaca B HEJENI0).

[Ipennaraemepiii B mporpaMMe no (pu3MKe MepedyeHb JabopaTopHbIX padoT U
OTBITOB HOCUT PEKOMEHATENIbHBINA XapaKTep, yUUTeb JeiaeT BEIOOP MPOBEICHUS
7a00paTOpHbIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIBbHBIX OCOOCHHOCTEH



06yqa10m1/1x091, CIIMCKa SKCIICPUMCHTAJIbHBIX BaI[aHPlﬁ, nperaracMblXx B paMKax
OCHOBHOI'O TOCYAapCTBCHHOI'O 3K3aMCHa I10 (I)I/IBI/IKG.



COAEPKAHUE OBYUEHUS
7 KIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

@®usuka — Hayka O mnpupone. fABneHus npupoapl. OU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUUHBL. M3MmepeHue @uanyueckux BelWyuH. DuUznyeckue
npubopsl. [lorpentHocts u3mMepenuit. MexxayHapoaHas cucTemMa eIMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4aloT MPUPO.Y.
EcTecTBeHHOHAyUHBI METOJI TMO3HAaHUA: HAOIOJEHUE, TOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0ObICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3NYeCKUX SIBJICHHUN C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, DSJIEKTPUYECKHE, MAarHUTHBIC, CBETOBBIC
SIBJICHUSL.

2. Ousudeckue MpUOOPHI M MPOIEeIypa MPSIMBIX U3MEPCHUA aHAJIOTOBBIM H
1U(POBBIM NPUOOPOM.

Jlabopamopnvie pabomul u onvimaol.

OmnpeneneHue 1EHbI ISJICHUS IIKaIbl U3MEPUTEILHOTO Tprbdopa.
N3mepenue pacCTosIHUMN.

N3mepenne 00bEMa JKUIKOCTUA U TBEPAOTO TENa.

Onpenenenue pa3sMepoB MaJIbIX TeJl.

N3mepeHue TtemmepaTypbl MpU MOMOLIM KUIKOCTHOTO TEPMOMETpa M
JaTYuKa TEMIIEPATYPBI.

6. IIpoBenenue uccieqOBaHMs O MPOBEPKE THIIOTE3BI: NAIHHOCTH MOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
yCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJNbl, HX pa3Mmepbl. OMbITHI,

JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenne dacTtul BemlecTBa. CBS3b CKOPOCTH JBUKEHHUSI YAaCTHI[ C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddys3us. BzaumoneicTBue uacTuil
BEILIECTBA: MPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH M TBEPIBIX
(kpucTamauyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCOOECHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGmroneHnue 6pOoyHOBCKOTO JBHKECHHUS.

2. Hab6monenue nuddyszuu.

3. HaOmronenue SIBJICHHI, 00BACHSAIOILINXCS MPUTSHKCHUEM 1507051

OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnsie padomul u onsimel.
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1. Ouenka pguameTrpa aromMa METOAOM PSOB (C  MCIOJIB30BAaHUEM

dboTorpadwuii).

2. OTPBITHI 0 HAOJTIOICHHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OmbITh MO0 OOHAPYKEHHUIO ACUCTBUS CHIJT MOJICKYJISIPHOTO MPUTSIKEHUS.

Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpenHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBMKEHHUH. Pacuér mytu u
BPEMEHU JBUKECHHUS.

SBnenne uHepuMM. 3aKOH HMHEpUHMH. B3anmoaeicTBHE Tell Kak NpUYMHA
U3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.

Cwmita Kak XapakTepucTHKa B3auMoaeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mMepeHne cuibl ¢ MOMONIbIO JUHAMOMETpA. SIBIIEHUE TATOTEHUS U CUJla
TskecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. Hesecomocts. Crioxenne
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOmelncTByromas cuwi. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOA. TpeHre B IPUPOE U TEXHUKE.

Jemoncmpayuu.

Hab6nronenne MexaHMuecKoro JIBHKEHUS TeTa.
N3mepeHne CKopoCTH MPSIMOJIMHEHOTO JBUKEHHS.
HabGnronenue siBjeHUST MHEPIIHUH.
Hab6nronenue n3MeHeHusi CKOPOCTH TPU B3aUMOJICHCTBUU TeE.
CpaBHeHHE Macc MO B3aUMOJIEVCTBUIO TEII.
. CroxxeHue cuil, HalpaBJIEHHBIX IO OAHOM MPSMOM.
JIaﬁopamopubze pabomul u onvtmel.
1. Omnpenenenue CKOPOCTU PABHOMEPHOTO JIBMXKEHUs (IIapuKa B JKUJIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).
2. OmpeneneHne cpeqHeil CKOPOCTH CKOJBKEHUA Opycka WM IIapuka Io
HAaKJIOHHOM IJIOCKOCTH.
Omnpenenenue IIOTHOCTH TBEPIOTO TeNA.
4. OmbIThI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTH pacTsbKeHHs (nedopmariun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBI.
5. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra30B.

JlaBnenue. CriocoObl yMEHBITICHUSI ¥ YBEJIUYCHUS N1aBlieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJieHUs raza oT o0bEma, Temneparyphl. llepenaua paBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU MU razaMu. 3akoH Ilackansa. [IHeBmarmueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS KUJIKOCTU OT TriayOuHbl. ['mapocraTudeckuit
napajaokc. Coobuiaroniyecs: cocysl. ['mapaBnuyeckue MeXaHUu3Mbl.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
BO3yIIHONM 000soukn 3emiu. OmnbiT Toppuuennu. M3mepenue arMmochepHOro
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JaBJICHUS. 3aBUCUMOCTh aTMOC()EpPHOTo JAaBIECHUSI OT BBHICOTHI HaJl YPOBHEM MOPAI.
[TpuGops! 17151 U3MEpEeHUs aTMOC(PEPHOTO TABICHHUS.

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

Jemoncmpayuu.
3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmaromuecs cocy/bl.

['mapaBauyueckun mpecc.

[IposiBnenue nelcTBUsl aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU
TE€JIa ¥ INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcnoBue miaBaHUs TeN: MJIaBaHWE WM TOTPY>KEHHE TEJ B 3aBUCHMOCTH
OT COOTHOUIIEHUS INIOTHOCTEN TENA U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMa MOTPYyKEHHOH B
KUJKOCTh YaCTH TeJa.

2. OmpeneneHre  BBITAJKUBAIONICH  CHIIBI, JEHCTBYIONEH Ha  TEo,
MOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHIIBI, ICHCTBYIOIICH Ha TEIO
B JKUJIKOCTH, OT MACChI TeJa.

4. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAIKUBAIOIICH CHIIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
JKUJIKOCTh YAaCTH T€Ja U OT INIOTHOCTH KUIKOCTH.

5. KoHctpynpoBanue apeomeTpa WM KOHCTPYUPOBAHHME JIOAKH H
OIIpPEIICIIEHUE €€ TPY30IOABEMHOCTH.

Paszgea S. PaGora u MOIIHOCTB. JHeprus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MexaHU3MBI: pbIUar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.
«3onotoe mnpaBuno» MexaHuku. KIIJ mnpocteix wmexanusmoB. IIpoctbie
MEXaHU3MBI B OBITY ¥ TEXHUKE.

Mexannueckass dHeprusi. KuHeTuueckas W TNOTEHUUANIbHAS DHEPTHS.
[IpeBpailieHrie OTHOTO BHJIa MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPaHEHUS
SHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. TIpumepsbl IPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimel.

1. Onpenenenue pa®OThl CUJIbI TPEHHS MPU PABHOMEPHOM JBM)KCHUM Tela

10 TOPU3OHTAIBHOW MOBEPXHOCTH.
2. UccnenoBanue ycnoBUid paBHOBECHUS phlyara.
3. Uzmepenue KIIJI HakTOHHOM TJIOCKOCTH.
7
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4. V3ydeHue 3aKOHA COXPAHEHUS] MEXaHUYECKOW SHEPTHH.

8 KUIACC

Pa3zneua 6. TenuioBbie siBJICHHS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKAAIOLINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mopenu TBEPAOro, JKHUJIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IMOJOXEHUH MOJIEKYJIIPHO-KUHETUYECKON TEOpHH.
CmaurBaHUE U KaNWUISIPHBIE SIBICHUA. TE€NI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBA3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOIO JIBHUKECHUSA
yacTull. BHyTpeHHsiss 3Heprus. CrnocoObl H3MEHEHHS BHYTPEHHEH OJHEpPruu:
Temionepeaaya 151 COBEpIIICHUE paboThI. Busr TEIUIONEPEAAYM:
TEIUIONPOBOJHOCTD, KOHBEKIIHS, N3IyYEHHE.

KonnuecTtBo TemnoThl. YjenbHas TEIUIOEMKOCTh BellecTBa. TermiooOMeH u
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemIoBoro Oamanca. [lnaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJEIbHAsA TEIUJIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpPHOro
JIaBJICHHSI.

BnaxnocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0TAa CTOPaHUsL.

[TpuHiuner padotel TemnoBbix aurarenedl KIIJ temmoBoro nBurarens.
TerioBbie ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEIBL.

3aKOH COXpaHEHUS U MPEBPAILCHUs] PHEPTUU B TETUIOBBIX MPOIIECCaX.

Jemoncmpayuu.

1. HaGmrogenue OpOyHOBCKOTO IBH>KEHHS.

HaGmonenune nuddysuu.

HaOmronenne SsBjieHUA cMaYMBaHUs M KAITMJIISIPHBIX SIBJICHU.

HabGmrogeHue TemioBoro pacumpeHus Tel.

W3meHenue naBieHUs Ta3a MPU U3MEHEHHH O00BhEMa M HArPEBaHHWH WIIN

OXJIQXKICHUU.

[IpaBuiia u3MepeHus TEMIIEPATYPHI.

Bunbl Tenmonepenaym.

OxJaxxieHue pu COBEPIIICHUHN paOOTHI.

. HarpeBanue nipu coBepiiieHur paboThl BHEIIIHUMU CHUJIAMH.

10 CpaBHEHUE TEIUTOEMKOCTEN pa3IMYHBIX BEIIECTB.

11.HaOmronenume KureHus.

12.HabntoeHune mocTosTHCTBA TEMITEpATyphl MPH TUIaBICHUH.

13.Moaenu TEIUIOBBIX ABUTATEIIEH.

Jlabopamopnsie padomul u onsimel.

1. OnbIThI IO OOHAPYKEHUIO IEHCTBUS CHIT MOJICKYJISIPHOTO TPUTSKCHUS.
8
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OnpITHl IO BHIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.

3. OnbIThl 1O HAOMIOJEHUIO TEIJIOBOTO PACIIUPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

OmnpeneneHue JaBJIeHUS BO3lyXa B OaJUIOHE HITIPUIIA.

OnbITEl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH [IaBJICHHUS BO3yXa OT €ro
00BbEMa M HArPEeBAHUS WIIH OXJIAXKICHUS.

6. [IpoBepka rumnoTesbl IMHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOUKA YKUIKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.
7. HaOmionenue wu3MeHEHUsT BHYTPEHHEW OSHEPruM Tela B pe3yibTaTe
TEeIIonepeayr U padoThl BHEITHUX CUJI.

8. HUccrmenoBanue SBICHUS TEIUIOOOMEHA TMPH CMEMIMBAHUU XOJIOTHON H

ropsiuer BOJIBL.

9. OmpeneneHnne KOJIMYECTBA  TEIUIOTHI, MOJYYEHHOTO BOJOM  Tpu

TEIJI000MEHE C HATPEThIM METATMYECKUM HUIUHAPOM.

10.Omnpenenenue yaenbHON TEIIOEMKOCTH BEIIECTBA.

11.UccnenoBanue mpoiiecca UCIapeHus.

12.0Onpenenenre OTHOCUTENHHOM BIAXKHOCTH BO3TyXa.

13.0Omnpenenenre yaeabHON TEIUIOTHI IUIABJICHUS JIbA.

Pazges 7. JiekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpu3auus Tel. JBa poaa 3ieKTpUyYecKuX 3apsiaoB. BzaumoneiicTBue
3apsbKeHHbIX  Tel. 3akoH KyrnoHa (3aBUCMMOCTh CHJIBI  B3aUMOJCHCTBUS
3apsSHKEHHBIX TEJT OT BEJTUYMHBI 3aPSAI0B U PACCTOSHUSL MEXKAY TETIAMH).

Onektpuueckoe mnojne. Hanpsok€HHOCTh 3nekTpuueckoro mnods. [IpuHuun
CYINEPIIO3ULIUU 3IEKTPUUECKUX MOJIeH (Ha KAUeCTBEHHOM YPOBHE).

Hocurenmn snekTpuyeckux 3apsnoB. DJIEMEHTAPHBIA JJEKTPUUECKAN 3aps.
Crpoenne aroma. IIpOBOOHMKM W JUINEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckas uenb. Cuia  Toka.  DJEKTPUYECKOE  HaIpsKEHHUE.
ConpoTuBjieHHE MPOBOJHUKA. Y ACIbHOE COMPOTHUBJICHUE BellecTBa. 3akoH Oma
o ydactka uenu. llocienoBartenbHOe W MapallIeIbHOE  COEAMHEHUE
MPOBOJIHUKOB.

PaGota ® MOImMHOCTH dJeKTpUYecKoro Toka. 3akoH Jlxoyms—JleHa.
DJeKTpUYECKUE LIETH U MOTPEOUTENH dIeKTpUuecKoil sHepruu B 0biTy. KopoTkoe
3aMbIKaHHE.

[locTossHHBIE ~ MarHuThl.  B3aumMoaeicTBHE  TMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJie 3€MJIM U €r0 3HAUYEHUE [T )KU3HU Ha 3eMIle.
Oneir  Opcrega. MarauTHoe TMoOJ€  3JIEKTPUYECKOro Toka. IIpuMeneHue
AIEKTPOMArHUTOB B TEXHUKE. [[eiCTBME MArHUTHOTO MOJIA HA IPOBOJHUK C TOKOM.
DJIEKTPOJIBUTAaTENb ITOCTOSSHHOTO TOKa. Vcronbp30BaHME 3IEKTPOJBHUIaTelie B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

9
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Oneitel @apajnes. SABneHue neKTpoMarHuTHOW nHAyKuuu. [IpaBuno Jlenna.
DnexTporeneparop. CnocoObl  MOMy4YeHUs  DJIEKTPUYECKOW  SHEPIUH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauyuu.

DIIEKTpU3ALMS TEN.

JIBa pojia JIEKTPUUECKHX 3apsJI0OB U B3aUMO/JICHCTBUE 3apsKEHHBIX TEll.

YCTpONCTBO U ACHUCTBUE SJIEKTPOCKOIIA.

DneKkTpocTaTU4ecKas MHIYKIHS.

3aK0OH COXpAHEHUS DIIEKTPUUECKUX 3aPSI0B.

[IpOBOAHUKY U TUAIICKTPUKH.

MopenupoBaHue CUIOBBIX JIUHUM 3JIEKTPUUYECKOTO MOJIS.

N cTOYHMKY TOCTOSIHHOTO TOKA.

. JleHcTBUS DIEKTPUYECKOTO TOKA.

10 DJIEKTPUYECKUM TOK B AKHUJIKOCTH.

11.T"a30BbIit paspsia.

12.VI3MepeHne CUITbl TOKa aMIIEPMETPOM.

13.M3Mepenune 3IeKTPUIECKOTO HANIPSHKEHUS BOJIBTMETPOM.

14.PeocTaT ¥ Mara3uH CONPOTUBIICHHM.

15.B3anmoielicTBUE MOCTOSHHBIX MAarHUTOB.

16.MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUS TIOJIFOCOB MarHUTA.

17.MonenupoBaHie MAarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

18.0OmmIT DpcTena.

19.MarauTHoe€ 1oJie Toka. DIEKTPOMArHuT.

20.JleiicTBre MarHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM.

21.951eKTpOoABUTATEh TIOCTOSTHHOTO TOKA.

22.VccnenoBanue SIBICHUS IEKTPOMArHUTHON WHTYKITHH.

23.0mbiTer Dapages.

24.3aBUCHUMOCTh HAMpaBICHUS WHAYKIIMOHHOTO TOKAa OT YCJIOBHH €ro
BO3HUKHOBEHUSI.

25.91eKTporeHepaTop MOCTOSHHOTO TOKa.

Jlabopamopuwie pabomul u onvimaol.

1. OnpITel TO HAONIOACHHWIO DJIEKTPU3AIMU TENl WHAYKIUEH W Tpu
CONPUKOCHOBEHUH.

2. WccnenoBanue MAEMCTBUS JJICKTPUYSCKOrO IIOJs HA IPOBOJHUKH U

JABJTIEKTPUKHU.

COopka u mpoBepka paboThI MEKTPUIECKOM TIEMH MOCTOSHHOTO TOKA.

N3mepenue u peryJiupoBaHue CUIIbI TOKA.

H3mepenue U peryanpoBaHue HAMPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA, MIYIIETO Y€pe3 PE3UCTOp, OT

COMPOTHUBJICHUS] PE3UCTOPA U HANIPSDKEHUS Ha PE3UCTOPE.

7. OnbIThI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIEKTPUUECKOTO
CONMPOTHUBJIEHUS] MPOBOAHMKA OT €ro JUIMHBI, IUIOUIAJAM IONEPEUHOIO
CEUYEHUS U MaTepuaa.

CcoNORODE
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8. IlpoBepka mpaBwiIa CIOXKEHUS HANPSOKCHWA TIPH TOCIEI0BATEIHHOM
COEIMHEHUN JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBujia JUisl CHJIBI TOKAa TMPU TMAPAUICTLHOM COCIHMHCHHH
PE3UCTOPOB.

10.Onpenenenre paboOThI IEKTPUUECKOTO TOKA, HAYIIETO Yepe3 pe3ucTop.

11.0mnpeneneHde MOIIMHOCTH  DJIEKTPUYECKOTO TOKA, BBIJAEISEMON Ha

pe3ucrope.

12.WccnenoBanre 3aBUCUMOCTU CUJIbI TOKA, UIYIIETO 4Yepe3 JIAMIIOYKY, OT

HaIpsHKEHHS Ha HEH.

13.Onpenenenue KI1J[ HarpeBaTens.

14.UccnenoBaHue MarHUTHOTO B3aUMOJICUCTBUS MOCTOSSHHBIX MarHUTOB.

15.3yyeHne MarHUTHOTO TOJsi TOCTOSIHHBIX ~ MAarHUTOB IIPU  UX

O00BbEIMHEHUU U Pa3/ICTICHUN.
16.VccnenoBanne MeHCTBHSI SIEKTPUICCKOTO TOKA HA MATHUTHYIO CTPEIKY.
17.01bITbI, JIEMOHCTPUPYIOIIUE 3aBUCHUMOCTh CHJIbI B3aUMOJICHCTBUS
KaTyIIKKH C TOKOM W MAarHuTa OT CHWJIbI TOKa W HAIpaBJICHUS TOKA B
KaTyILKE.

18.M3y4yeHue necTBUS MAarHUTHOTO TOJIS1 HA MPOBOJAHUK C TOKOM.

19.KoHcTpyupoBanue u U3y4eHre padoThl DJIEKTPOABUTATEIS.

20.U3mepenue KI1/] anekTpoaBuraTeibHON yCTAaHOBKHU.

21.01bITHI TIO WCCJICIOBAHUIO SIBICHUS DJECKTPOMArHUTHOW WHIIYKIIUH:

VCCIIEIOBAHUE HW3MEHEHHWM 3HAYEHHsS W HANPABJICHHUS HWHIAYKIHMOHHOTO
TOKa.
9 KIIACC

Paznen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe nBwkeHHe. MarepuanpHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBmkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEeHUE. CpelHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJjia TP HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe mnpsiMoiiMHelHoe nBukeHue. (CBoOOJHOE
najgenue. OnbiTel ["anumnes.

PaBHOMEpHOE ABMXKEHUE MO OKpYXKHOCTH. llepwon u uvacrota oOparieHwus.
JIunenHas u yrioBast CKOpOCTH. LIeHTpOCTpeMUTEIBHOE YCKOPEHHUE.

[Tepsebiit 3akoH HeroToHa. Bropon 3akoH HeroroHa. Tperunii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cusa TpeHuUs: Cujia TPEHUS CKOJIbKEHUS, CHUJia
TPEHUS TIOKOSI, APYTHE BUJIBI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIAHOTO
najgeHus. JIBumxenue mianer BOKpyr Connua. IlepBas kocmumyeckass CKOpPOCTb.
HeBecomocCTh U neperpysKu.

PaBHOBecue maTepuanbHON TOUKH. AOGCONMIOTHO TBEpIOe Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.
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Nmnynbe tena. MI3MeHeHne umiyibca. Miynbe cuiibl. 3aKOH COXPaHEHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabora ¥ MOIIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
Tperust. CBs3b SHepruu u padbotel. [loTeHnanbHast SHEPTHs Tena, MOJHATOr0 Hajl
IIOBEPXHOCTBIO 3eMiM. [loTeHIInanpHas SHEPIUs CKaTol NpyKkuHbl. Kunetnueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPTHH. 3aKOH COXPAHEHUS MEXaHHYECKOU
DHEPIHUU.

Jemoncmpayuu.

1.

©o 0k w

8.

9.

HabGnronenne MexaHu4ecKoro JBUYKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell
OoTCU€Ta.

CpaBHeHME TyTE€d W TPACKTOPUN JABWKEHUS OJHOTO W TOTO XK€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJl OTCUETA.

N3MepeHne CKOpOCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUKECHHS.
HccnenoBanne mpu3HaKOB PABHOYCKOPEHHOTO JIBUKEHHS.

HaOmnronenune ABMKEHUSI TeJia MO OKPYKHOCTH.

HaOmnronenne MexaHn4eCcKuX sIBICHUM, MPOUCXOISIIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ pPaBHOMEPHOM U  YCKOPEHHOM JBHUKCHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCHUMOCTh YCKOPEHUSI T€Ja OT MAacChl T€Jla M JIEWCTBYIOLIEH HAa HETO
CUJIBI.

Hab6nronenue paBeHCcTBa CHIT TIPU B3aMMOJICHCTBUH TETI.

N3meHeHune Beca Tena npyu yCKOPEHHOM JIBUKEHUH.

10.Tlepenaua umitynbca npu B3aUMOICHCTBUU TElL.

11.TTpeoOpa3oBanHus SHEPTUH NPU B3aUMOJICUCTBUM TEJl.

12.CoxpaHeHne UMITyJIbCa TIPU HEYTIPYTOM B3aUMOJICHCTBHUH.

13.Coxpanenne nMIybca Ipu aOCOTIOTHO YIIPYTrOM B3aUMOICHCTBHUH.

14 . HaGnrogeHne peakTUBHOTO ABUKEHUSI.

15.CoxpaHeHre MEXaHUYECKON SHEPTUU IPH CBOOOTHOM MaJICHUU.
16.CoxpaHeHre MEXaHUYECKOW SHEPTUH NPU ABUKEHUU Teja MoJ AeUCTBUEM

IIPY’KUHBI.

Jlabopamopuwie pabomul u onvimaol.

1.

2.

KoHcTpynpoBanue TpakTa Jyuisi pasroHa W JAJbHEUIIEr0 PaBHOMEPHOTO
JBIOKCHUS IIApUKA WA TEIICIKKH.

Omnpenenenue cpeaHel CKOPOCTH CKOJIBKEHUS OpycKa WM JIBUKCHUS
IapyuKa 1o HaKJIOHHOU ITOCKOCTH.

Omnpenenenne yCKOPEHHs Tela TPU PABHOYCKOPEHHOM JIBIDKCHHUH T10
HAKJIOHHOM IUIOCKOCTH.

HccaenoBanre 3aBUCHMOCTH TMYTH OT BPEMEHH IIPH PABHOYCKOPEHHOM
JBIKEHUN 0€3 HaYaIbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPH PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HAaYaJIbHOW CKOPOCTH ITyTH OTHOCATCS KakK pPsAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIIHUE MPOMEKYTKH BPEMECHH OJMHAKOBEI.
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6. UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHIIBI
HOPMAaJIbHOTO JIABJICHHUSI.
Omnpenenenune kodhGUIEEHTa TPEHUS CKOTBKCHUS.
Onpenenenne KECTKOCTU NPYKUHBI.
Omnpenenenue padOThl CUIIBI TPEHUS NMPU PABHOMEPHOM JBUKEHUU Tella
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

10.Ompenenenre pabOThl CUJIBI  YIPYTOCTH TMpU  TMOABEME Tpy3a C

UCIIOJIb30BAHUEM HEIMOABUKHOTO U MOABUKHOTO OJIOKOB.

11.M3y4yeHue 3aKoHa COXPAaHEHUS SHEPTHH.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebarensHoe nBrxkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHUI: Iepuo,
4acToTa, aMIUINTyda. MateMaTnuecKuil U NpYyKUHHBIM MasTHUKH. lIpeBpamienue
AHEPIUH NPU KOJIEOATEIHLHOM JIBUKEHUM.

3aryxatomue  koneOaHus.  BwiHyxknennole — koneOanus.  Pe3oHaHc.
Mexannueckue BosiHBL. (CBOWMCTBA MEXaHWUYECKUMX BOJH. I[IpomonbHble U
MONEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpoOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue koJyieOaHuWii T 1104 HOEUCTBUEM CHIIBI TSKECTH M CHUJIBI
YIOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnrogenue BRIHYXAEHHBIX KOJI€OaHW U PE30HaHCa.

Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJH (Ha MOJIEIH).

HaOmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHYECKUH PE30HAHC.

JIaﬁopamopubze pabomul u onvimel.

1. Onpenenenue 4YacTOThl M TIEpuUOJa KOJeOaHWW MaTeMaTHYeCKOro
MasiTHUKA.

2. OmpeneneHrie 4acTOThl U IEpHOJia KoieOaHuii MPY>KUHHOTO MAasSTHHUKA.

3. UccnenoBanue 3aBUCUMOCTH TIepHoJia KOJICOAHHI MOABEIICHHOTO K HUTH
rpy3a OT IJIMHbI HUTH.

4. ViccnemoBaHue 3aBUCHMOCTH MEPHOIa KOJIeOaHUN MPY>KHHHOTO MasiTHUKA
OT MAacchl rpy3a.

5. IIpoBepka He3aBUCHUMOCTH TIepHoJia KoieOaHuil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACChI Tpy3a.

6. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  Mepuoja  KoJjeOaHuit
MPYKMHHOTO MAasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. N3mepeHue yckopeHus cBOOOJIHOTO MaJIeHUs.

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

© 00N
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ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BodHbL.  CBolcTBa
AIEKTPOMArHUTHBIX BOJH. Illkama snekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIEKTPOMATHUTHBIX BOJIH JIJI1 COTOBOM CBS3H.

OnekTpoMmaruuTHas npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETA.

Jemoncmpayuu.

1. CaoiicTBa 3J€KTPOMArHUTHBIX BOJIH.

2. BosHoBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3y4yeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBI0O MOOUIIEHOTO

tenedoHa.

Paszgea 11. CBeroBble siBJICHHS.

JlyueBass  mogmenr  cBera.  Hcrounumkm — cBera.  [IpsamosmmHenHoe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJIO. 3aKOH OTPAKECHUSI CBETA.

[Ipenomnenue cBera. 3akOoH IpenomieHuss cBera. llomHoe BHyTpeHHee
OTpaxkeHHe cBeTa. Vcnonb30BaHME MOJHOTO BHYTPEHHETO OTPaXKEHUS B
ONTHUYECKHUX CBETOBOJAX.

Jluaza. Xom mydeit B JumH3e. OnTuyeckas cucrema (¢oToarnmapara,
MHUKpOCKONIa M Teneckomna. ['ma3 kak onTuyeckas cucrtema. binm3opykocTs u
JAITbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Mcniepcus cBeTa.

Hemoncmpauuu.

[IpssMOIMHENHOE pacIpOCTPAaHEHUE CBETA.
OTtpaxeHue cBeTa.
[Tonyyenune n300paxeHuil B IOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.
OnTuuecKkuii CBETOBO/I.
Xon mydeil B cobuparoiieil JnH3e.
XoJ Jiy4er B paCCEUBAIONIEH JIMH3E.
[Toryuenue n300pakxeHuii ¢ TOMOIIBIO JIMH3.
. [Ipunnun aeiicTBus hoToanmapara, MUKpPOCKOIIA U TEJIECKOTA.
10.Monens rnasa.
11.Pa3nokeHue 6eI0ro cBeTa B CIEKTP.
12.Tlonyyenue 0enoro cBeTa Mpu CI0KEHUU CBETA Pa3HbIX LIBETOB.
Jlabopamopuvie pabomel u onvimel.
1. WccnenoBanue 3aBUCUMOCTH yIjla OTPa)XE€HUs CBETOBOrO Jyya OT yria
MaJICHUS.
2. V3yueHue xapakTEpUCTUK U300paKeHUS MPEAMETA B TUIOCKOM 3epKaie.
3. UccnenoBanue 3aBUCUMOCTHU yria MPEJOMIICHUS] CBETOBOIO Jy4a OT yria
MaJICHUS HA TPAHUIIE «BO3LyX—CTEKIIOM.
4. TlomydeHue n300paXeHUI ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
14
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5. Omnpenenenne (OKYCHOrO pacCTOSIHUSI U ONTUYECKOW CHIIBI COOMparoen
JINH3BI.

6. OmBITHI O PA3JI0KEHUIO OEJIOTr0 CBETa B CIIEKTP.

7. OmpITBI IO BOCHPHSITHIO IIBETA MPEAMETOB MPH WX HAOIIOJACHHUH 4Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble ABJI€HHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NorioeHne cBera aroMoM. KBaHThI. JIMHEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxaens atomHoro sdnpa. M3otombl. PannoakTuBHBIE
npeBpaienus. [lepron monypacmnana aTOMHBIX SEP.

SnepHbie peakiuu. 3aKOHBI COXpaHEHHUs 3apsJOBOTO M MAacCOBOIO YHUCEI.
OHeprusi CBsi3M aTOMHBIX saep. CBsA3b Maccel M 3Hepruu. Peaknuu cuHTe3a u
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA KUBBIE
OpTaHU3MBI.

Jlemoncmpayuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOIEHUS.

CrexTpsl pa3IM4yHbIX Ta30B.

CnekTp Bogopo/a.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOIINX U3ITYYCHUH.

. Peructpanus uzinydeHus npupoaHbIX MUHEPAJIOB U MPOIYKTOB.

JIaﬁopamopubze pabomul u onvimel.

1. HaOmroneHue CIIOMIHBIX U JIMHEHYATBIX CIIEKTPOB U3TyUYCHUS.

2. UccnenoBanue TPEKOB: M3MEPEHHE DHEPTUM YACTHUIBI IO TOPMO3HOMY

nytH (1o ¢poTtorpadusm).

3. U3mepenue paanoakTuBHOTO (oHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-0000MIAIOMINN MOIYJTh TIPEAHA3HAYCH JIJII CHUCTEMAaTHU3aIuu
u  0000mIeHWS  TPEIMETHOTO  COACpXKAHWA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3HKH, a TAaKXKe IS MOATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMEHy T0 (u3uKe s 00ydaromuxcs,
BBIOpABIIMX ATOT Y4EOHBII peAMET.

[Ipy “3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATeTLHOCTH, HA OCHOBE KOTOPBIX 00€CTeUnBACTCs JOCTIIKEHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, GopMupyercs
€CTECTBEHHOHAY4YHAs! TPAMOTHOCTh: OCBOEHHE HAYyYHBIX METOJOB HCCIIEIOBAHUS
SBJICHUM TPUPOABI M TEXHUKH, OBJAJECHUE YMEHUSMH OOBACHATH (pusmyeckue
ABJICHUSI, NPUMEHSS IOJyYEHHBbIE 3HAHHWs, pelmaTrh 3aJadyd, B TOM YHCIE
KAUYE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

SohkowdpE
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[IpuHIMNIMANBEHO AESATEIBHOCTHBIM XapaKTep JaHHOTO pa3jielia Pealn3yeTcs
3a CUET TOro, 4To O6y‘{aIOHII/ICC$I BBIIIOJIHAKOT 3alaHusA, B KOTOPBIX HM
HpeIaracTcs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHWI pacno3HaBaTb M HAYYHO OOBICHATH
(1)I/ISI/IIICCKI/IC SABJICHUS B Opr}I(aIOIHGﬁ npupoac u HOBCG,HHGBHOﬁ KU3HU,

HCIIOJIB30BATh HAYYHBIC MCTOIbI UCCIICAOBAHUA (bI/ISI/ILICCKI/IX HBJIGHI/Iﬁ, B TOM
YUCJIC IJI IIPOBCPKU TUIIOTE3 U MMOJYUCHUSA TCOPCTHUICCKHUX BBIBOJIOB,

OOBSICHATH HaY4YHBIC OCHOBBLI HanOoJIee BaXKHBIX ,Z[OCTI/I)KGHI/IfI COBPCMCHHBIX
TGXHOJIOFI/Iﬁ, HaIIpUMCP, IIPAKTUYICCKOI'O UCITOJb30BaAHUA PA3JIMYHBIX HCTOYHHUKOB
OHCPIUK Ha OCHOBC 3daKOHA IIPCBpPAIICHUA U COXPAHCHUA BCCX M3BCCTHBIX BHIOB
DHEPTUH.

Kaxmass u3 TeM JaHHOrO MOJYJS BKJIIOYACT SKCIECPUMEHTAIBHOE
uccienoBanue o0OoOmmaromero xapakrepa. Moayiab  3aBepliaeTcs
MPOBEJACHUEM JUArHOCTUYECKOM M OIGHOYHOM pabdoThl 3a Kypce

OCHOBHOT'0 00I11IeT0 00pa30BaHMUSI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuyenue (u3MKM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABIEHO
Ha JOCTMKCHHE JTMYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbLHBIX
pE3yNbTATOB.
B pesynbraTe uzydyeHus Gu3NKu Ha ypOBHE OCHOBHOI'O OOIIIero 00pa3oBaHUs

y oOyuaromierocst 6ynyT copMupoBaHbl CIEAYIONINE TUYHOCTHBIE PE3YJIbTaThl B
YaCTHU:

1) maTpMoTH4YECKOr0 BOCIMTAHUSA:

- MPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM

duznyecKoil HayKu;

- [ICHHOCTHOE OTHOIIICHHE K JTOCTUKEHUSM POCCUUCKUX YUEHBIX -(DU3UKOB;

2) rpaskIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K aKTUBHOMY YYacCTHIO B OOCYK/IE€HUN OOIIECTBEHHO 3HAYNMBIX U

ATUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUICCKUM MPUMEHEHUEM JTOCTHUKEHUIN

busuKy;

- OCO3HAaHHWE BAKHOCTH MOPAJIBHO-ITHYCCKUX IPUHIIAIIOB B JEATCILHOCTH

Y4E€HOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

- BOCHPHUSTHE ICTETHUUECKUX KAYECTB (PU3MYECKON HayKu: €€ TapMOHUYHOTO

OCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOT'0 MIO3HAHMSI:

- OCO3HAaHHWE IIEHHOCTH (U3MYECKOW HAYKM KaK MOITHOTO HWHCTPYMEHTA

MO3HAaHHUSI MHPA, OCHOBBI Pa3BUTHS TEXHOJOTHM, BAXKHEWILIEW COCTAaBJISIONICH

KYJbTYPHI;
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- pa3BUTHE HAy4YyHOU J10003HATEIBLHOCTH, HUHTEpeca K MCCIEAOBATEIbCKOMN
NEATEIIbHOCTH;

5) dopvupoBanus  KYJbTYPbI 3I0pPOBbS W  3MOLMOHAJILHOIO
0/1aromoJry4us:

- OCO3HaHUE IIEHHOCTH Oe3omacHOro oOpa3a MKU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBusl O€30MacHOr0 TMOBEJAEHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C IEKTPUUECKHUM U TEIUIOBBIM 00OpYy/IOBaHHUEM B
JIOMAIIHUX YCIOBUSX;

- chOpMHpPOBAHHOCTh HaBbIKa pPEQIIEKCUU, MPU3HAHHUE CBOETO IpaBa Ha
OIUOKY U TAKOT'O ke MpaBa y APYroro 4yejJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTUBHOE Yy4YacTHE B PELICHUM MNPAKTUYECKUX 3aj]ad (B paMKax CEMbH,
o0pa3oBaTeNbHOM  OpraHu3ali, TroOpojia, Kpass) TEXHOJOTHUYECKONW U
COLIMAJIBHOM HAIPaBJI€HHOCTH, TPEOYIOIIUX B TOM YHCIE U (DUIUYECKUX
3HAHUI;

- UIHTEPEC K MPAKTUYECKOMY U3YUYEHUIO TPOQEeCcCrid, CBI3aHHBIX ¢ (PUBUKOIL;

7) IKOJIOrH4eCKOro BOCIIMTAHUSA:

- OpHUEHTAIMsl Ha MPUMEHEHHE (PU3NYECKUX 3HAHMM NJIs pElIeHHs 3a7ad B
00JIacCTH OKpY’KaoOIIeW Cpenpbl, TUIAaHUPOBAHMUSI TOCTYIIKOB U OIEHKH UX
BO3MOXHBIX ITOCJICICTBUU JIJIs1 OKPY’KAIOLIEN CPEbI;

- OCO3HaHHUE TI00aJBbHOTO XapaKTepa SKOJOTUYECKHX MpoOJieM W MyTed HuX
pelieHus;

8) aganTanum K M3MEHSIOIIUMCH YCJIOBHSM COLMAJILHONW W NPHPOLHOI
cpeabl:

- TMOTPEOHOCTh BO B3aWMOJICUCTBUU MPU BBINOJHEHUU UCCICAOBAHUM U
MPOEKTOB (PU3NYECKON HAMPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APYTHX,

- TIOBBIIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 MPaKTHUUYECKYIO
NeATEIIbHOCTD;

- MOTPeOHOCTh B (DOPMUPOBAHUH HOBBIX 3HAHUH, B TOM yucie (OPMYIUPOBATH
UJIeH, TIOHATHSI, TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBJICHUSX;

- 0CO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUK W KOMIICTCHTHOCTEH B 00J1acTH
busuky;

- IUTAHUPOBAaHUE CBOETO PAa3BUTHS B TPHOOPETECHUH HOBBIX (U3UUIECKUX
3HAHUM;

- CTpeMJICHUE aHATTM3UPOBAThH U BBISIBIIATH B3aUMOCBSI3H TIPUPO/IBI, 0OIIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3NUECKUX 3HAHUII;

- OILICHKa CBOUX JEHUCTBHA C YYETOM BIMSHHUS Ha OKPYXAIOUIYIO Cpeny,
BO3MOYHBIX TJI00QJIbHBIX MOCIEACTBUMH.

METANPEIMETHBIE PE3YJIbTATDI
B pesynbrare ocBOeHHMsS HporpamMMbl 1O (pU3MKEe HAa YPOBHE OCHOBHOTO
obmiero oOpa3oBaHus y oOydaromierocsi OyayT copMHUpPOBAaHbI MeTANpeAMeTHbIe
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pe3yJbTaThl, BKIIOYAIOIINE TTO3HABATEILHBIC YHUBEPCAIbHBIC YICOHbBIE NCHCTBUS,
KOMMYHUKATUBHBIE  YHHUBEpPCAJbHbIE  y4yeOHbIC  JCHCTBHS,  PETyJISITUBHBIC
YHUBEPCAIbHBIC YIeOHbIC TCUCTBUS.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

Ba3oBnle Jjornyeckue a1eiicTBUA:

BBISIBIIAITh W XapaKTEpU30BaTh CYIIECTBEHHBbIE MPHU3HAKH OOBEKTOB
(sBNIEHUN);

yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIAacCU(PUKAIMU, OCHOBAHUS AJIS
000O0IIEHNS U CPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTU U IPOTUBOPEUMS B paCCMaTpPUBAEMbIX (paKTax,
JAHHBIX U HAOJIIOJIEHUSAX, OTHOCAIINXCS K (PU3UUECKUM SIBJICHUSIM;
BBISIBJISITH ITPUUMHHO-CJIEICTBEHHBIE CBSA3M NPU H3YUYEHUU (PUINUECKUX
SIBJICHUI U MPOLIECCOB, JIENaTh BBIBOJBI C UCIIOJIb30BAHUEM JE€TYKTUBHBIX
¥ WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh THIOTE3bI O B3aWMOCBSI3SIX
(bU3UYECKUX BEJINYHH;

CaMOCTOATENILHO BBIOMPATh CHOCOO penieHus y4eOHOW (U3HUecKOou
3amau (CpaBHEHHE HECKOJbKMX BapUaHTOB pEIICHUs, BbIOOp Hambosee
HOJIXOJSIIETO C YUETOM CAMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPHUEB).

Bba3oBnle uccienoBarejbcKue 1eCTBUSA.

HCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUIM HHCTPYMEHT MMO3HAHUS;
MIPOBOJIUTH 1O CAMOCTOSTEIHHO COCTABIIEHHOMY IIJIaHY OIBIT, HECIOXKHBIN
(GU3MYECKUN JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBIICHUS;

OLICHMBAaTh HAa NPHUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHIO,
MOJIyYEHHYIO B X0JI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOTO HAOJIOIEHUS, OIIBITA, UCCIICJOBAHMUS,;

NPOTHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
MPOIIECCOB, & TAK)KE BBIIBUTATh MPEAIONOKEHUSI 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSX M KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

MPUMEHSTh Pa3IUYHBIC METObl, THCTPYMEHTHI U 3aMpPOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM MPEIIOKCHHOW Yy4eOHOU
(bU3UIeCKOM 3a7a9H;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENLHO  BBIOMpATh ONTUMAIBHYIO (GOPMY TIPEICTABICHUS
uHQOpMAIMU W WUTIOCTPUPOBATH peIlaeMbie 3aJa4ll  HECIOKHBIMH
CXeMaMHu, TuarpaMmmamMu, HHOU rpauKoi 1 1X KOMOWHAIHSIMHU.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:

B XOZle OOCYXJeHusi y4eOHOro Marepuania, pe3yJbTaToB J1abopaTOPHBIX
paboT ¥ MPOEKTOB 33J]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAEMOI TEMBI U
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BBICKA3bIBaTh WJCH, HALIEJICHHBIE HAa PELICHUE 3aJayd U NOJJEpKAHHE
01aroKeIaTeaIbHOCTH OOIICHUS;

COIIOCTABJIATh CBOM CYXKICHHUS C CYXACHUAMHU JPYI'MX YYaCTHUKOB
Juasora, oOHapyKMBaTh pa3IM4uMe U CXOACTBO MO3ULIMI;

BBIpaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;
myOIMYHO TPECTABIATh PE3yIbTaThl BBIMOIHEHHOTO (PU3UUYECKOTO OMBITA
(3KCnIeprMeEHTa, UCCIEAOBAHUS, IPOEKTA);

NOHMMAaTh W HCHOJb30BaTh  INPEUMYIIECTBA  KOMaHIHOM U
UHAMBUIYAJIbHON paOOThl MNpU PEIIEHUU KOHKPETHOW (QU3ndecKon
poOJIeMBI;

NPUHUMATh LIeJId COBMECTHOU AESTENbHOCTH, OPTAaHU30BBIBATh JEHCTBUS
no e€ JOCTI)KEHMIO: pacHpelensaTh poiH, OOCYXKIaTh IpOLEcChl M
pe3ynbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOIBKUX JIFOCH;
BBIINIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIPABIECHUIO WU KOOPAUHHUPYS CBOM JEUCTBUS C JIPYTUMU
YJIeHaMU KOMaH/1bl;

OLIEHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSAM,
CaMOCTOSITENIHO C(POPMYITHPOBAHHBIM YUaCTHUKAMU B3aUMOIECHCTBHUSL.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyaIHsIX, TPEOYIOITUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPUEHTUPOBATHCS B  PA3IMYHBIX  MOAXOAAaX TMPHUHATUS  PEIICHUN
(MHIMBUAYaTbHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
TpynIom);

CaMOCTOSATEIILHO COCTABIISITh AITOPUTM PEIICHUs (GU3HUCSCKON 3a7a4d WA
TUTaHa HMCCIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH IIpeIjiaracMbie BAPUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejararh IjaH €€ U3MEHEHHUS,
OOBSACHATh NPUYMHBI  JOCTWXKEHUS (HEIOCTHXKEHHs])) Pe3yJIbTaToOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro UCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBILIMXCSA CUTYyalluld, YCTAaHOBJECHHBIX OIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LIEJIN U YCIOBHUSM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejloBeKa B XOJE CIIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMAaTh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;
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MPU3HABAaTh CBOE MPaBO Ha OIMIMOKY MPHU perieHN (HU3NIECKUX 3a]1a4 UK
B YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE e MPaBO JPYroro.

IHHPEAMETHBIE PE3YJIbTATDBI

K xoHIy 00yueHus B 7 KJacce npeaMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

UCIOJB30BaTh  MOHATUS:  (U3MYECKHME U  XUMHYECKUE  SIBJICHUSA,
HaOIOICHUE, SKCTIICPUMEHT, MOJENb, THUIIOTE3a, €AUHUIBI (DU3UISCKUX
BEJIMYMH, aTOM, MOJIEKYJIA, arperarHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, pPABHOAECUCTBYIOIAS
cuna, aedopmanusa  (ymopyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuyath siBeHus (Auddy3us, TEII0BOE JBIKEHHE YaCTHUIl BEIIECTBA,
paBHOMEPHOE  JIBDKCHUE, HEPAaBHOMEPHOE  JBWIKEHHE, HWHEpLHS,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPIBIX TEN C 3aKPEIUVIEHHON OCBIO
BpalllcHUsI, Tepeaada JaBieHUsS TBEPABIMH TelaMH, XKUIKOCTAMU U
razamM, arMoc(epHO€ JaBJICHHWE, IUIABaHUE TeJl, [PEBpAIICHUS
MEXaHMYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OIBITOB, JJIEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MPUMEPBI IBUKEHUS C PA3JIMYHBIMU CKOPOCTAMH B >KMBOM M HEXKUBOU
NpUPOJIC, NECUCTBUE CUJIbI TPEHUST B MPUPOAE U TEXHUKE, BIIHUSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE PbIO, phluard B
TeJIe YeJIOBeKa, MPU ATOM MEPEBOJIUTh MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMUCHIBATh U3yUYECHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
¢dbuznyeckre BEJIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSA CKOPOCTh, CUJIa YNPYTrOCTH, CUJIAa TSKECTH, BEC
Tela, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOrO Teia, >KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUICYO CHJIBI,
MOMEHT CWIbl, KOI(P(OUIIMEHT TOJE3HOTO JCHCTBUS MEXaHHU3MOB,
KUHETUYEeCKasi M MOTEHIMAlIbHAs YHEPTHsi), MPU ONKHCAHUU MPaBUIBLHO
TpakTOBaTh  (PU3MUYECKUH  CMBICI  HMCIOJIb3yeMbBIX  BEIMYUH, UX
000O3HaUeHUs W EIUHUIBI (PU3MUECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIUYHHAMM,
CTPOUTH 'papUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl TIpaBuJjIa CIOKEHUs Cuil (BAOJb OAHOM MpsiMoii), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0J0ka),
«30JI0TO€ TPABUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYEeCKOU
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PHEPruH, TPU OTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UYECKHUE SBJICHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluii NPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIISATh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 12
JIOTUYECKUX I11aroB ¢ OMopoil Ha 1—2 M3y4YeHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH;

pemarb pacu€THhle 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
dbopMyIIBI, CBS3BIBAtONINE (PU3WYECKUE BEIUYMHBI: HA OCHOBE aHAIIM3a
YCIIOBHS 3a/1a4 3alUCHIBATh KPATKOE yCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYMHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIE
JTaHHbIE, HEOOXOAUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
NOJy4€HHOM (PU3NUECKON BEIUUMHBI,

pacno3HaBaThb MPOOJEMBbI, KOTOpPbIE MOXXHO PpEIIUTh NpPU MOMOUIH
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIEI0OBAHUS BBIIEIATH IPOBEPSIEMOE
OpeanoyiokeHne  (TUHoTe3y),  pa3nuyaTb U MHTEPIPETHPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJE€ OIbITa, JENaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI IO HAOMIONECHUIO (PU3NYECKUX SBJIECHUN WIH
buznyecKux CBOIICTB TEJIL: bopmMyIUpoOBaThH MIPOBEPSIEMBIEC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOTO 000pYA0BaHHUS,
3aIMMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHMSI PACCTOSHUSA, BPEMEHHM, MacChl Tela,
o0bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH I[MOKAa3aHUS MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHU;

IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JIPYrol € HCMOJB30BAHMEM MPSIMBIX H3MEPEHUN (3aBUCUMOCTU IyTH
PaBHOMEPHO JBWXKYLUErocs Tela OT BPEMEHW JIBHJKEHHS TeENa, CHIIbI
TPEHUsI CKOJILKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJl, CUJIBI
yIPYrOCTH OT YAJUHEHUS MPYKUHBI, BHITAIKUBAIOIICH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTH Tela U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IJIaBaHusl TeJl, YCIOBUU paBHOBECHs pblyara U OJOKOB), y4aCTBOBaTh B
IUIAaHUPOBAHUM  YYEOHOrO UCCJENOBaHUS, COOUpaTh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIeNysl NPEeIIO)KEeHHOMY IIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIMYUH B BUJE
NPEJIOKEHHBIX TaOMuIl U TpaduKoB, AeNaTh BBIBOJBI MO Pe3yJibTaTam
UCCIIEJOBAHUS;

IPOBOAUTH KOCBEHHBbIE HU3MEpEeHHs (PU3NUECKHX BEIUYUH (IJIOTHOCTH
BEILECTBA JKUIAKOCTH M TBEPAOrO TEla, CHJIA TPEHHS CKOJIbXKEHHS,
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JABJICHWE  BO3AyXa, BBITAJKUBAIONIAs  CHWJIA, JICWCTBYIOImAs  Ha
MOTPY’KEHHOE B JKHUIKOCTh TeNO, KOA(D(HUIIMEHT IONEe3HOTO IeHCTBHS
MPOCTBIX MEXaHWU3MOB), CIEAysS TMPEII0KEHHON WHCTPYKIUU: TIPH
BBITIOJITHCHUH HW3MEPEHHM COOMpPATh SKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBIYHCIIATH 3HAYEHHE UCKOMOW BEJIMYUHBI,

COOJII0IaTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpHBIM
000pyOBaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHUCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, IUHAMOMETp, COOOIIAIOIIUECS COCYJbI, OapoMeTp,
phIvuar, MOBMKHBIN M HETIOBKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepU30BaTh MPUHLMUIBI  JEHCTBUA U3YYCHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HUX ONUcCaHus (B TOM YHCIE:
MNOJIIUITHAKY, YCTPOMCTBO BOAOMPOBOJAA, THUIPABIMYECKUN  Ipecc,
MaHOMETP, BHICOTOMEP, MOPITHEBOI HACOC, aApEOMETP), UCTIONB3Ys 3HAHUS
0 CBOMCTBaxX ()M3MUECKUX SIBICHUN U HEOOXOUMBbIE (DU3UUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOANTh  TpPUMEPHl  (HaXoaWTh  HWH(OpMAIMIO O  TpPUMEpPaXx)
MPAKTUYECKOTO HCITOJIb30BaHUS (DU3WYECKUX 3HAHUW B ITOBCETHEBHOMN
KU3HH 119 o0OecrieueHus 0€30MacHOCTH MPU OOpaIeHUH C MPUOOpaMu |
TEXHUYCCKUMH YCTPOUCTBAMH, COXPAHCHUS 3I0POBbS U COOJIOICHUST HOPM
AKOJIOTUYECKOTO TTOBEACHUS B OKPYXKAIOIIEH CpeJIe;

OCYHIIECTBJISATh OTOOp HCTOYHUKOB wuHGpopmaruu B MHTepHeTe B
COOTBETCTBHUH C 3aJJaHHBIM TOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIITUXCS
3HAHUM W TyTEM CpaBHEHUS PA3UYHBIX HCTOYHUKOB  BBIACISTH
uH(DOpMaIMIo, KOTOpasl SIBISETCS TPOTHBOPEUYMBOM WM MOXKET OBIThH
HEJIOCTOBEPHOM;

WCITOJIH30BaTh TIPH BBIMOJTHEHUH YUYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
JTUTEPATYPy (PU3HUECKOTO COJIepKaHUs, CIIPAaBOYHBIC MaTePHAJIbl, PECypPChI
cetu UHrepHer, BiazeTh mpUEMaMU KOHCIEKTUPOBAHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHONU 3HAKOBON CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIC KPAaTKHE MUCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpMAIUU (HU3UIECKOTO COJEPKAaHUS, B TOM
YHUCIIe MMyOJIMYHO JIeJIaTh KpaTKUE COOOIIEHUS O pe3yabTaTaX MPOCKTOB WU
y4eOHBIX HMCCIICJOBAaHUH, TIPH 3TOM T'PAMOTHO HCITOJIB30BaTh WM3YYCHHBIH
NOHATUHHBIA anmapar Kypca (QU3WKH, COMPOBOXKIATH BBICTYIUICHHC
IIPE3CHTALUEN;

MpPU BBITIOJIHEHUH Y4YEOHBIX TMPOEKTOB M WCCIIECIOBAHUN PACTIPEICIISThH
00S13aHHOCTH B TPYyMIE B COOTBETCTBUHM C IOCTaBJICHHBIMHU 3aJadamH,
CIeIUTHh 3a BBIIOJTHCHUEM IUIaHA JCHCTBUMN, aJeKBAaTHO OIICHUBAThH
COOCTBeHHBIM  BKJAJ B  JIEATEIBHOCTh  TPYIIbI,  BBICTPAUBATh
KOMMYHUKATUBHOE B3aNMO/ICHCTBUE, YUUTHIBAS MHCHHUE OKPY KAFOIIIHX.
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K xoHiy 00yueHus B 8 kjiacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHU:

HCIIOJIB30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIe COCTOSHUS BEIIECTBA, KPUCTAIUNIMUECKUE U
aMmopdHble Teja, HACHIIEHHBIH W HEHACBHIIMICHHBIM Map, BIAKHOCTh
BO3/yXa, TeMIepaTypa, BHYTPEHHSS DJHEpPrusi, TEIUIOBOM JBUTaTElb,
AJIEMEHTAPHBIN AICKTPUUCCKUIN 3aps/l, HIEKTPUUECKOE IMOJIe, TPOBOIHUKU
U TUDJICKTPUKH, TTOCTOSTHHBIN 2JIEKTPUYSCKUM TOK, MATHUTHOE T10JIC;
pasziuuath SBJICHUS (TEIUIOBOE pacCUIMpPEHUE M CKaTHe, TeIuonepeaaya,
TEIJIOBOE PaBHOBECHE, CMaUMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTaUIM3anus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIyYEHUE),
AIEKTPU3AIUS TeJl, B3aUMOJICHCTBUE 3aps0B, JCHCTBUS IJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aWMOJCHCTBUE MArHUTOB, JEUCTBUE
MarHUTHOTO TOJIsl Ha TPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs MHTYKIIHS)
M0 ONHCAHWI0 WX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh TPOSIBJICHHUE W3YYEHHBIX  (U3WYECKUX  SBICHUUW B
OKpY)KalolleM MHpe, B TOM uucie (U3UYECKUE SIBICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKECHUE W KaNWUIAPHBIC SBICHUS B TPHUPOJE,
KpUCTaUIbI B mpupone, wuznydeHue ColiHIa, 3aMep3aHUE BOJIOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emid, Jpeiid MOJIOCOB, POJIb MarHUTHOTO TOJS ISl JKU3HU Ha
3emuie, MOJSIPHOE CUSIHUE, TIPU 3TOM MEPEBOJIUTH MPAKTUYECKYIO 3a7a9y B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpHU3HAKKU) (DUIUYECKUX
SIBIICHUI;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3nYecKue BETUYHMHBI (TeMIlepaTypa, BHYTPECHHSS YHEPTHUs, KOJIUIECTBO
TEIUIOThI, yJeJbHAas TeIJIOEMKOCTh BEIIECTBA, YyJeidbHas TeIoTa
MJIaBJICHUsI, yJeJIbHAs TeIUIoTa MapooOpa3oBaHus, yHelbHAs TEIIoTa
CrOopaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM
MalllUHbI, OTHOCUTEIbHASI BJIAXXHOCTh BO3/yXa, JJICKTPUUYECKUM 3aps,
CHJIa TOKa, JJEKTPUYECKOE HAIMPSHKEHHE, COMPOTHBIICHHE IPOBOJIHUKA,
yAeIbHOE  CONPOTUBIIEHWE  BeEIIecTBa, paboTa W MOIIHOCTh
NEKTPUYECKOTO  TOKAa), TPH ONHCAHWHM TPABWIHHO  TPAKTOBATH
(bU3MYEeCKUl CMBICT MCTOJb3YEeMbIX BETUYHH, 0003HAYEHUS W CIHHUIIBI
GU3MYEeCKUX BEIMYMUH, HAXOAWUTHh (OPMYIbBI, CBSI3BIBAIOIINE JTAHHYIO
GU3NYECKYI0 BEIMYMHY C JAPYTMMH BEIWYWHAMH, CTPOWUTH Tpaduku
H3YUYEHHBIX 3aBUCUMOCTEH (PUBHUECKUX BEIUYUH;

XapaKTepru30BaTh CBOMCTBa TeJ, (U3UYECKHE SBJICHUS U MPOLECCHI,
WCIIOJIb3Ys OCHOBHBIE IOJIOKEHUS MOJICKYJISIPHO-KUHETHYECKONH Teopuu
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CTPOEHUS BEIECTBA, MPUHLHUI CYNEPHO3ULIUHU MOJEH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3akoH OMa 11l yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akoOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO ()OPMYJIHMPOBKY 3aKOHAa M 3allUChIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHHUE;

OOBACHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallluid IPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
[IaroB ¢ Omopod Ha |—2 M3yYeHHBIX CBOMCTBA (HU3MUECKUX SIBICHHM,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JICWCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopMyIibl, CBSA3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHAJINM3a
YCIIOBHSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX IS peUIeHHs] 3aJaud, BBIOMpAaTh 3aKOHBI U (POPMYJIBI,
HEOOXOuMbIe Al €€ pelleHHs, NPOBOAUTH pPAacu€Thl U CpPAaBHUBATH
NOJy4YE€HHOE 3HaUEHUE (PU3NYECKON BETUUUHBI C U3BECTHBIMU JIaHHBIMU;
pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO pEUIUTh NpPH MOMOLIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IPOBEPSAEMOE MPEANOJIOKEHUE, OLEHUBATh MPABMWIBHOCTH MOpsIKa
MIPOBENICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBOJbL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3nyeCKuX CBOWCTB Te (KAMUJUISIPHBIE SIBIICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusi MpH M3IYYEHUH OT I[BeTa M3Iydaromie (MOTIomaroueil)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IUIOIAAN €€ TIOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJECWCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaliM3allisl MAarHUTHBIX TOJIEW TMOCTOSIHHBIX MAarHUTOB, JEHUCTBUS
MarHUTHOTO MOJSi HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa 3JIEKTPOJABHUTATENsl MOCTOSHHOTO TOKa): (OpMYIUpPOBATH
poBepsSEeMbIe MPENOI0KEHHS, COOUPATh YCTAHOBKY M3 MPEAJI0KEHHOTO
000pyZ0BaHUsl, OMUCHIBATH X0/ ONbITA U (DOPMYJIUPOBATH BHIBOJIbI;
BBIIIOJIHATh ~ NPSAMbIE  W3MEPEHHUsS]  TEMIEPATypbl, OTHOCHUTEIBHOU
BJIQXXHOCTH BO3JyXa, CHJbl TOKa, HANPSDKEHUS C HCIOJIb30BAHHEM
aHaJIOTOBBIX NPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPaBHUBATH
PE3YNBTAaThl U3MEPEHUIN C YUETOM 33JJaHHOM aOCOTIOTHOM MOTPEITHOCTH;
IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUYUHBI OT
Ipyrol ¢ HCHOJb30BAaHUEM MPSAMBIX H3MEpPEHUN  (3aBUCUMOCTH
CONPOTUBJIEHUS IPOBOJHUKA OT €ro JUIMHBI, IUIOLIAAW IIOIEPEYHOrO
CEYEHMS U YEIBHOIO COIPOTHUBIICHHS BELIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 MPOBOAHMK, OT HANOPsDKEHUS Ha  [POBOJHUKE,
UCCJIEIOBAHUE TOCIEAOBATENIBHOIO M  MApaJUIEIbHOTO  COEIMHEHHI
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IPOBOJHMKOB): ITUIAHUPOBATh HCCIIEOBAHHE, COOUpPATh YCTAHOBKY U
BBITMIOJHATh W3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yapTaThl MOJYYEHHOW 3aBUCUMOCTA B BHAE TaONMUIl U TpadHKOB,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMS;

MPOBOJUTh KOCBEHHbIE U3MEpeHUs (U3MYecKux BeIMYMH (ylenbHas
TEIJIOEMKOCTh ~ BEIIECTBAa, COMPOTUBIECHUE TMPOBOJHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): IJIAaHUPOBATh M3MEPEHUs, COOUpPATh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIOKEHHON MHCTPYKIUU, U
BBEIYHCIIATH 3HAUCHNE BEIMYUHEI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
000opyI0BaHUEM;

XapaKTepU30BaTh TMPUHIMIMBI  JACHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHCAaHHUA (B TOM YHUCIHE:
CHUCTEMa OTOIUICHUSI JOMOB, TUTPOMETp, MapoBas TypOMHA, aMIIepMeTp,
BOJIBTMETpP, CUETUYHMK 3JIEKTPUUYECKON HHEPIHM, 3JIEKTPOOCBETUTEIbHBIC
npuOOpkl, HarpeBaTEIbHBIE AIEKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECKUE
PEIOXPAHUTEIH, YIIEKTPOMArHHUT, SIEKTPOABUTaTEh TTOCTOSIHHOTO TOKA),
UCTIONB3YSl 3HAHMS O CBOWCTBaxX (DM3MUECKUX SIBICHUN U HEOOXOIUMBIC
busznyeckre 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U HU3MEPHUTEIbHBIC
npuboOpsl O CXeMaM ¢ CXEMaTUYHBIM PHUCYHKaM  (JKUJKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTaTEIb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTaTr), COCTaBIATh CXEMbI JIIEKTPUUYECKUX
Heneil ¢ mocneaoBaTeNbHbBIM U MapalljIeIbHbIM COCJUHEHUEM 3JIEMEHTOB,
pasnuyas ycloBHbIe 0003HAUEHUSI 3JIEMEHTOB AJIEKTPUUECKUX LeTel;
NPUBOANTh  TMpUMEpPHl  (HAXOOUTh  WHOOpPMAIMIO O  TIPUMEPax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu 1
TEXHHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY KaloIeH cpeie;

OCYIIECTBJIATh TOUCK HHPOpMaUu (PU3HUECKOTO COJEpPKAaHHS B
NuTepHere, Ha OCHOBE HMMEKOUIMXCA 3HAHUM W IYTEM CpPaBHEHHUS
JOTIOTHUTEIBHBIX ~ MCTOYHUKOB  BBIJACIATH  HH(POPMAIMIO, KOTOpas
SIBJISIETCS] IPOTUBOPEUUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
UCTIONb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3alaHUi HAyYHO-TIOMYJSPHYIO
auTepatypy  (QHU3MYECKOro  CoAepKaHWs, CIPAaBOYHBIE MaTepHAIIbI,
pecypcebl cetu HTepHeT, BialeTh NpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMAILIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE W KPATKHE YCTHBIE COOOIICHMS,
0000mass wHMOPMAIMI0O U3 HECKOIBKUX HCTOYHUKOB (PU3HUECKOTO
COAEpKaHUsl, B TOM 4YHCJIE€ MyOJMYHO TMPEACTABIATh pPE3YyIbTaThl
INPOEKTHOM WJIM HCCIIEIOBATENbCKON NEATEIbHOCTH, PH 3TOM I'PaMOTHO
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UCIIONb30BaTh M3YYCHHBIM TMOHATUHHBIA ammapat Kypca (QHU3UKH,
COIPOBOKJIATh BBICTYIUICHUE MPE3ECHTALMEM;

IPU BBIOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeAesaTh OOS3aHHOCTH B TIpYIMIE B COOTBETCTBUM C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIECIUTH 34 BBIIOJHEHUEM IUIaHa JECUCTBUI U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OILICHWBATh COOCTBEHHBIN BKJIaa B
NEATEIBbHOCTD IPYIIIBI, BEICTPAUBaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBHE,
IPOSIBIISS TOTOBHOCTB pa3peliaTb KOH(DIUKTHI.

K xoHiy 00yueHus B 9 kiacce npeiMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JIOJKHBL OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

UCIIOJIB30BaTh TOHATHSA: CHCTeMa OTCcuéra, MarepuajgbHas TOYKa,
TPaeKTOPHsI, OTHOCUTEILHOCTh MEXaHWYECKOTO JBIDKCHUS, JehopmMarius
(ympyrasi, TacTU4ecKas), TpPEHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M TEPETPY3KH, HEHTP THKECTH, aOCOJIOTHO TBEPJOE TEJO,
HEHTP TSDKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHMYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, MH(Pa3ByK U YJIbTPa3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1alIbHO30PKOCTD,
CHEKTPhI UCIYCKAHUsI M TOTJIOIIEeHUA, alib(a, OeTa- U ramMMa-u3IydeHus,
W30TOTIBI, STCPHAS DHEPTETHKA;

pasnmuyaTh SBJICHHUS (paBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBIKEHHE, CBOOOIHOE
najicHUE TEJ, PABHOMEPHOE JIBI)KCHUE 10 OKPY)KHOCTH, B3aMMO/ICHCTBUC
TeJ, PEaKTUBHOE JIBIDKEHUE, KoJieOaTelbHOE ABMKEHHE (3aTyXaroliue U
BBIHYKJIEHHBIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBMXCHHE, OTPAKCHHE
3ByKa, MPSIMOJIMHEMHOE paclpoCTpaHEHUE, OTPAKEHUE WM TPEIOMIICHHE
CBETa, OJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JoKeHHE OeJIoro cBeTa B
CHEKTp M CJOXKEHWE CHEKTPAIbHBIX IIBETOB, JHUCIEPCHUSI CBETA,
€CTECTBEHHAsA PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPa
W3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIOIIUX JaHHOEC (PU3NUECKOE SBIICHUC;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX  (U3WYECKUX  SBICHUH B
OKpyXaromeM Mupe (B TOM 4YHucie (Pu3NUecKuWe SBICHHUS B TPHPOJIC:
MIPWINBBI M OTJIUBEI, ABMKEHUE TIaHeT COTHEYHOW CUCTEMBI, pEaKTHBHOE
JBIDKEHUE JKUBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB >KUBOTHBIMH,
3eMJICTPSICEHUE, CEHUCMUYECKHME BOJHBI, I[yHaMH, D5XO, I[BETa Tel,
ONTUYECKHE SIBICHUS B TPHUPOJAE, OMOJIOTHYECKOE NEHCTBHE BUIMMOTO,
yIbTPA(HOIETOBOTO W PEHTTEHOBCKOTO W3IIyYCHHM, €CTECTBEHHBIN
paaMOaKTUBHBEIN (OH, KOCMHUYECKHE Jy4Yd, PAAUOAKTHBHOE H3ITydCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IyYCHUNH Ha
OpraHu3M 4eJioBeKa), MpH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUECKHUX
SIBJICHUU
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— ONMCHIBATh U3YYEHHbIE CBOMCTBA TEJ U (PU3NUYECKUE SIBJICHUS, UCIIONb3Ys
¢uznyeckue BEIUYMHBI (CpeHSi W MIHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM [IBUKEHUH, YCKOPEHHE, MEepeMEIICHUE, IyTb, YIJIOBas
CKOpOCTb, CHJIa TPEHHUS, CWJIA YIOPYTOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TMAJECHMs, BEC TeNa, HUMIYJIbC Tela, HWMIIYJIbC CHJIBL,
MEeXaHW4yecKas paboTa M MOIIHOCTb, IOTEHUUAIbHAas HHEPIUsl Tena,
HOJIHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHLMAIbHAS DHEPIUs CKATOU
OPYXUHBI, KUHETUYECKash SHEprusi, IOJHAsi MEXaHU4YecKas DSHEpIusl,
NEPUOJ U YacTOoTa KoieOaHul, UIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMJICHUS CPEAbl), TP OMUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEJIUYMH,
0003HaYeHUs1 W €IUHMIBl (PU3HYECKUX BEIWYUH, HAXOAUThb (HOPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH I'paprKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;

— XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBJICHUS U IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs JHEPIUM, 3aKOH BCEMUPHOTO TATOTEHUS,
OPUHIUI CYNEPHO3ULIUA CHWJI, NPUHLUI OTHOCUTEIbHOCTH [ amwmies,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI MUMITYJIbCA, 3aKOHBl OTPAKECHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOI0 YUCEN
IpU SIIEPHBIX PEaKUuusax, MpU ATOM JaBaTh CIOBECHYI (OPMYIUPOBKY
3aKOHA M 3aIUCBhIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

— O00BACHATH (pU3MUECKHE MPOLIECChl M CBOWCTBA TeJ, B TOM YHCJIE U B
KOHTEKCTE CHTyalluid NPaKTUKOOPHEHTHPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
1aroB C OMopod Ha 2—-3 W3YYEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHUI,
(bu3znyeCcCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

— pemarh pacy€THBIE 3adaud (OMHUparoIuecs Ha CcuctemMy u3 2-3
ypaBHEHUI), UCOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (HU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBUSA 3a/layd 3alMChIBATh KpaTKOe
YCIIOBUE, BBISIBIIATh HEJOCTAIOUIME WJIM M30BITOYHBIE JIaHHbIE, BHIOUPATh
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PELICHUS, TPOBOJUTH PACUETHI U
OLICHMBATh PEAIMCTHUYHOCTh IMOJYYEHHOTO 3HAYCHUA (PU3HUECKOU
BEJIUYMHBL;

— pacrno3HaBaTh MpPOOJEMbl, KOTOpPbIE MOXXHO PELIUTh MpPU OMOIIH
($u3NYECKUX METO/OB, MCIONb3ys OMHCAHHME HCCIIEOBAHMS, BbIIEIATH
IIPOBEPSAEMOE NPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh MOpsJKa
IPOBEICHUSI  UCCIENOBAHUS, JI€JIaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

— MPOBOAUTH ONBITBI IO HAONIONEHUI0 (U3NYECKUX SBJICHUN WIH
(¢u3nyecKux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCUMOCTb NEPHUOAA KOJeOaHUN NPYKHMHHOIO
MasTHHKA OT Macchl Ipy3a M KECTKOCTU NPYXKUHBI U HE3aBUCUMOCTb OT
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aMIUTUTYIBI MaJIBIX KOJICOaHMH, IPSIMOJIMHEHOE paclpOCTpaHEHNE CBETA,
pa3ioxeHne Oeloro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paKCHHsS B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)KeHHs TMpeaMeTa B coOuparomien
JuH3e, HAOMIOJEHUE CIUIOIIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENbHO CcOOMpaTh YCTAHOBKY W3 U30bITOYHOrOo Habopa
o0OpyZOoBaHUsl, ONUCHIBATH XOJI OMbITa W  €ro  pe3yJbTaThl,
(bopMyIMpOBATH BHIBOIBI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, Onpeaensis
cCpeqHee 3HAUYCHHE U3MepsAeMOoill BelnnuuHbl ((POKycHOE paccTosHuE
coOuparomel JMH3bl), OOOCHOBBIBaTH BBIOOp crmocoda U3MEPEHUS
(M3MepUTEILHOTO PUOOPaA);

IPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIMYHUH C
UCIIOJIb30BaHUEM NPSAMBIX HU3MEPEHUHN (3aBUCUMOCTb IYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBKEHUHM 0€3 HadaJlbHOM CKOpPOCTH, MEpUoja
KOJICOaHHI MaTeMaTH4YeCKOTr0 MAasSTHHKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yria OTpaKE€HUs CBETa OT yIJia MaJeHUs U yrija MPEeIoMIICHUs OT yria
NaJeHus): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITEIbHO COOUpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl IOJYYEHHOW 3aBUCHMOCTH
¢bu3nYecKX BEJIWYMH B BUAE TaOJMWIl U rpadUKOB, J€JaTh BBIBOJBI IO
pe3ynbTaTaM HCCle0BaHNUS;

IPOBOANTH KOCBEHHBIE W3MEpeHUs1 (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tella TpHU PaBHOYCKOPEHHOM JBWKCHHH,
YCKOPEHHE CBOOOJHOTO MaJieHUs], >KECTKOCTh MPY>KUHBI, KOAIDPUITUEHT
TPEHUsI CKOJBXEHMs, MEXaHHueckas padboTa M MOILIHOCTb, YacToTa U
nepuoa KojeOaHMM MAaTeMaTUYecKOro U MPYKUHHOTO MAasTHUKOB,
ONTUYECKass CWIa COOMpAaroIe JIMH3BI, PAJAMOAKTHBHBIA  (OH):
IUTAHUPOBAaTh M3MEPEHHUs, cOOMpaTh SKCHEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJIHATh U3MEPEHUS, CJICIys MPEIIOKECHHON WHCTPYKIIUU, BHIYUCIISTH
3HAUCHUE BEJIMYMHBI M aHAJM3UPOBATH MOJYYCHHBIC PE3YIbTATHI C YIETOM
3aJJaHHOW TOTPEITHOCTH U3MEPEHU;

COOJII01aTh MpaBUiIa TEXHUKU 0€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

pa3iauyaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (PU3UUECKUX MOJIEIeH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPJAOE TEJIO, TOUYEUHBIH HCTOUHUK
CBETa, JIy4, TOHKas JWH3a, TUIAHETapHas MOJElbh aTroMa, HYKJIOHHAas
MOJIeJIb ATOMHOTO SIJIpa;

XapaKTepu30BaTh MPUHLMIBL  JACHCTBUS HU3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOHCTB C OMOpPOM HA HX OMUCaHUsA (B TOM 4YHUCIE:
CIOUAOMETP, JATYUKU TIOJIOKEHMS, PACCTOSHUS W YCKOpPEHHs, paKeTa,
9XOJIOT, OYKH, TMepuckor, (GoTroanmnapar, ONTHYECKHUE CBETOBO/IbI,
CIEKTPOCKOMN, JO3UMETpP, Kamepa BuibcoHa), HCMIONB3YysS 3HAHUA O
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CBOMCTBaX (PHU3MYECKUX SBICHUA U HEoOXoauMmble (U3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMBI U CXEMATHYHbIE PUCYHKH MU3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTMUYECKHUX IPOIECCOB
Opy pelieHUuH Y4eOHO-TIPaKTUYECKUX 3a7ad, ONTHYECKHE CXEMbI [JIs
MOCTPOEHUS U300pAXKEHUI B INIOCKOM 3€pKajie M cOOMparoliei JIMH3E;
OPUBOJUTH  MpUMEpPHl  (HAXOAUTh  WHGPOPMALMIO O  MPUMEPaX)
MPAKTHUECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU JJ1 obecriedeHus: 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMM, COXPAHEHHS 30pPOBbSI M COONIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJEHUS B OKPYKAIOILIEH CPEIE;

OCYILECTBIATh TOUCK HMHPOpMAIMK  (PU3NYECKOTO COACpKaHUSI B
WuTepHeTe, caMoCTOATENbHO (OPMYIIUPYsI MOMCKOBBIN 3alIpoc, HAXOAUTh
IyTH ONPEENIEHUsI JOCTOBEPHOCTH IMOJIYyY€HHON MHQOpPMAIMK Ha OCHOBE
VUMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCITIOJI30BAaTh MPHU BBIIOJIHEHUHN y4E€OHBIX 33JJaHUN HAay4YHO-TIONYJISPHYIO
JUTEPATYPY (PU3MUECKOrO0  COJEpKaHMs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu HTepHEeT, BiaeTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBaHus HH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOILEHHUS Ha OCHOBE
uHGOpMallMM U3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOrO COAEpIKaHMS,
nyOIMYHO NPEICTABIATh PE3ybTaThl IPOEKTHOM WK UCCIEI0BATENbCKON
NEATENbHOCTH, TMpPU 3TOM TPAMOTHO  HCIOJB30BaTh  HM3yYEHHBIN
NOHSATUMHBIN amnmapar u3y4daemoro pasziena (U3MKH U CONpPOBOXKIATh
BBICTYIUICHHE TMpe3eHTaluel ¢ y4€ToM OCOOCHHOCTEW ayauTOpuu
CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
DJIEeKTPOHHbIE Yuér paGoueii nporpaMMbl BOCIIMTAHHUS
Ne HaumeHoBaHue pa3jieioB u uudgposbie
pasi Kouaunuect (ungp )
n/n TeM MPOrpaMMbl oOpa3oBaTejibHbIE
BO 4aCOB
pecypchl
Pazgen 1. ®u3uka u €€ poJib B NO3HAHUU
OKPY/KAK1Iero Mupa
bu6mmoreka [IOK Hcnonp3oBaHne BOCIIUTATEIHHBIX BO3MOKHOCTEH
1.1 ®dusuka - HayKa o0 MPUPOe 2
https://m.eds00.ru/7f416194 | coaep»aHus TEMbI Yepe3 M0100p COOTBETCTBYIOLIUX
Bu6miorexa [OK 3a7a4 I pEeEHHUs.
1.2 dusznyecKre BeTUYNHbI 2 Bxirouenue B K UTPOBBIX I s
https://m.edso0.ru/7f416194 FOHICHHE B YPOK MIPO POLEAYP 2t
MO//IepKAHUSI MOTHUBALIUU 00YYAIONIUXCS K MOTYyIEHUIO
3HaHWUM.
[IpumeHeHne Ha ypOKe HHTEPaKTUBHBIX (OpM padOTHI C
. 00y4JaOIIMMUCS: UHTEIIEKTYalbHBIX UTP,
13 EcTtecTBeHHOHAyUYHBINH METO]T 9 bub6nuorexa [IOK CTHMYJTHPYIOLIKX T03HABATEIBHYI0 MOTHBALIHIO
MO3HAHUS https://m.eds00.ru/7f416194 | oGyuarommxcs.
[TpumeHeHue rpynnoBoil paboTkl UM pabOTHI B apax,
KOTOpBIE yuaT 00y4arouxcsi KOMaHIHOU paboTe u
B3aUMOJICHCTBUIO C IPYTUMHU O0YHAFOIITIMUCH.
Hroro 1o pasneny 6
Pasnean 2. [lepBoHayaibHbIe CBeEHHUS O
CTPOEHHMH BellecTBa
bu6mmorekxa [IOK Hcnoap30oBanre BOCIIUTATEIbHBIX BO3MOXKHOCTEH
2.1 Crpoenue BeniecTBa 1
https://m.edso0.ru/7f416194 COJIepKaHUsI TEMBI Yepe3 MOA00p COOTBETCTBYIOIINX
22 JlBukenue u 5 Butimoreka [JOK ]33az[aq JULA PCILICHIL.
. . KJIFOYEHUE B YPOK UTPOBBIX TIPOIIE st
B3aMMOJCHCTBUE YaCTHI] https://m.edsoo.ru/7f416194 yp p PoLeayp A
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2.3

BCIICCTBA

ArperaTHble COCTOSIHUS
BEIIECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

NoJIep)KaHUsI MOTHBALMU O0YYaIOIUXCs K OTYYCHUIO
3HaHUM.

[TpuMeHeHHEe Ha YPOKE UHTEPAKTUBHBIX (OPM pabOTHI €
00y4aroIUMUCS: UHTEJIEKTYaJIbHBIX UID,
CTHUMYJIMPYIOIIUX TTO3HABATEIBHYIO MOTHUBAIUIO
00ydJaronuxcsi.

[Tpumenenue rpynmnoBoii paboTs! WM pabOTHI B Mapax,
KOTOpbIE y4aT 00y4aroluxcs KOMaHJHOH paboTe u
B3aUMO/JICHCTBHIO C IPYTUMH 00yUYarOIIIUMHUCS.

Htoro no paznemny 5

Pa3znen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl

3.1

MexaHU4eCcKOe NBUKEHUE 3

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

3.2

WNuepuus, Mmacca, IOTHOCTh 4

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

3.3

Cuia. Bune! cun 14

Hroro no pazneny 21

bu6nmoreka [JOK
https://m.edsoo.ru/7f416194

Hcnonp3o0BaHne BOCIIMTATEILHBIX BO3MOKHOCTEH
COJIepKAHUs TEMbI yepe3 MoA00p COOTBETCTBYIOIIUX
3aj1ay 71 peIeHusl.

Bxirouenue B ypok UTpOBBIX IPOLEAYP AJIA

HoJ/Iep KaHUsI MOTHBALIMU O0YYaIOIUXCsl K TOTYYEHUIO
3HaHUM.

[TpuMeHeHHEe Ha ypOKe HHTEPAaKTUBHBIX (OpM paboOThI €
00y4JarOIMMUCS: UHTEIJIEKTYaJIbHBIX UTP,
CTUMYJIUPYIOIIMX ITO3HABATEIbHYIO MOTHUBAIUIO
00yyJaromuxcsi.

[TpumeHeHue rpynmnoBoii paboTs! WM paboOTHI B Mapax,
KOTOpBIE yuaT 00y4arouuxcst KoOMaHJHOU padoTe u
B3aUMOJICHCTBHIO C APYTUMH 00YUaIOIIUMUCS

Pasznea 4. /laBjienne TBEPABIX TeJl, JKMAKOCTEH U

ra3oB

4.1

Hasnenue. [lepenaya
JaBJIeHUs TBEPJIBIMU TEJIaMH, 3
AKHUJIKOCTSMHU U razaMu

bubmuoreka [JOK
https://m.edso0.ru/7f416194

Hcnonp30Banne BOCOUTATEILHBIX BO3MOKHOCTEN
COJIEpKaHUS TEMBI Yepe3 MoJ00p COOTBETCTBYIOIINX
3a7a4 s pEeLIEHHUs.
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bubmuoreka [JOK

Bxirouenue B ypok UIpOBBIX IIPOLEAYP AJIA

4.2 Jlapiietine KuAKoCTH > https://m.eds00.ru/7f416194 | MOANEPHKAHMSA MOTHBALMHK O0YHAIOWIMXCS K IOJTYHCHHIO

bubmuoreka [JOK SHAHHH.

4.3 AtmocdepHoe JaBienne 6 https://m.edso0.ru/7f416194 [IprMeHeHre Ha YPOKE HHTEPAKTUBHBIX (hOPM paboOTHI ¢

— ' 00y4alOUIMMUCS: HHTEIUICKTYaJIbHBIX HIP,
CTUMYJIUPYIONINX MO3HABATEIIbHYI0 MOTHBAILIUIO
14 JleficTBHE JKUIKOCTH U Ta3a 7 Bu6mmorexa [LIOK obyqarouxcs. 5
' Ha MOTPYKEHHOE B HUX TEJIO https://m.edsoo0.ru/7f416194 [Ipumenenue rpyniosoi paboTst uin paESOTH B Napax,
KOTOpBIE yyaT 00y4arouuxcsi KOMaHJHOU padoTe u
B3aMMOJICHCTBHIO C IPYTUMH 00YYarOIIMMHCS.
Hroro no pazgeny 21
Pasznea 5. Pa6ora u MOIIHOCTH. JHEPrUust
51 Pa6OTA 1 MOLLHOCTE 3 bubnnoreka [JOK Hcnonp30BaHre BOCIIUTATEIBHBIX BO3MOXKHOCTEH
' B https://m.edsoo0.ru/7f416194 COJIepKaHUsl TEMBI Yepe3 MoA00p COOTBETCTBYIOIIUX
Bu6muorexa LIOK 3aJa4 Jyisl peIIeHusl.

52 Hlpoctere Mexarm3MbI > https://m.edsoo.ru/7f416194 Birouerue B ypok UIpOBBIX MPOUEAYD LA
MOJJIep>KaHUSI MOTUBALIMK O0YUaIOIUXCSl K MOTYYEHHIO
3HAHUU.

[IpumeHeHne Ha ypOKe HHTEPaKTUBHBIX (hOpM pabOTHI C
00yYaroIKUMUCS: UHTEJUIEKTYaIbHBIX U,
5.3 MeXaHH4ecKas SHEprHs 4 bubmorexa [IOK CTUMYJIUPYIOIIUX ITI03HABATEJILHYI0 MOTUBALIUIO
https://m.edsoo.ru/7f416194 06yqa}0mnxcg.
[IpumeHneHue rpynmnoBoil paboTkl UK padOTHI B Mapax,
KOTOpBIE y4aT 00yJaromuxcs KOMaHIHON paboTe u
B3aNMOJICHCTBHIO
Wroro no pazmeny 12
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME
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8 KVIACC

DJIeKTPOHHbIE Yuér paboyeii mporpaMMbl BOCITUTAHUS
KouaunyecTBo
Ne HanmeHoBaHMe pa3/ie/ioB U (uudposbie)
4acos
n/n TeM IPOrpaMMbl o0pa3oBaTte/ibHbIE
pecypchl
Pa3pgean 1. TensioBbIe IBJICHUSA
. bu6mmoreka [IOK Hcnonp3oBanmne BOCIIUTATEIIHHBIX
11 CrtpoeHue u CBOICTBA BEIIECTBA 7 .
https://m.edsoo.ru/7f4181ce | BO3MOKHOCTEU COAECPKAHUSA TEMBI UEPE3
moA00p COOTBETCTBYIOIIUX 3aa4 JIJIst
peuieHusl.
BxiroueHue B ypoK UTPOBBIX MPOLEYP HJIA
MoJAJep>KaHUSI MOTUBALIMU O0YUaIOLIUXCS K
MOJYYECHUIO 3HAHMIA.
[IpuMeHeHne Ha ypoKe UHTEPaKTUBHBIX (popM
bubnmnoreka [JOK p6 6 P . P Pop
1.2 TennoBble mpoLecchl 21 httos://m.ed 784181 padOoThI C OOYYaArOIIUMHUCS
ps.//m.eds00.1u C€ | MHTeNIEeKTyaNbHBIX HIP, CTUMYIHPYIOIINX
MMO3HABATEJIbHYIO MOTHUBAITUIO 00YJarOITUXCSl.
[TpumeneHue rpynmnoBoit paboThl UK PabOThHI
B Mapax, KOTOPBIE y4aT 00yUJarOIInXCs
KOMaHJIHOW paboTe U B3aUMOJICHCTBHIO C
JPYTUMH 00y4aroIUMHUCS
Hroro no paszneny 28

Pazgea 2. diekTpruyeckre 1 MAarHUTHbIE SIBJICHUSA

3J'ICKTpI/I‘-ICCKI/IC 3apsAabl.

bu6nuoreka [IOK

2.1 3 7
ameeHHf’Ie et Hix https://m.edsoo.ru/7f4181ce
B3aMMO/ICHCTBUE
59 [TocTostHHBIN 3NEKTPUYECKUMA 20 bu6muoreka [JOK

TOK

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

Hcnonp30BaHne BOCIUTATEIbHBIX
BO3MOXKHOCTEH coiepaHUs TEMbI Yepe3
no00p COOTBETCTBYIOIIUX 3a/1a4 JIJIs
peuieHusl.

BxuroueHune B ypoK UTpOBBIX MPOLEAYP IS
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2.3

MarauTHBIC SIBICHUS

bu6nuoreka [JOK
https://m.edsoo.ru/7f4181ce

2.4

DneKTpoOMarHuTHast MHIYKIIUS

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

NoJIep>KaHUsl MOTHBAIMU 00yJaroIuXcs K
MOJYYECHUIO 3HAHMIA.

[TpumeHeHne Ha ypOKE HHTEPAKTUBHBIX (GOPM
paboTHI C OOYJAFOIIIMMUCS:
UHTEJUIEKTYAJIbHBIX UT'P, CTUMYJIUPYIOIIUX
II03HABATENIbHYIO MOTUBALINIO O0yYarOIUXCS.
[TpumeHenue rpynmnoBoii paboTsl WK pabOTHI
B IIapax, KOTOpPbIE yyaT 00y4aroluxcs
KOMaHJHOU padoTe U B3aUMOJECHCTBHIO C
JPYTUMH 00y4aroLMMHUCS

Hcnonp30BaHne BOCIUTATEIbHBIX
BO3MOYKHOCTEH coJiepKaHHsI TEMbI 4epe3
moA00p COOTBETCTBYIOIIUX 3aa4 JIJIst
peleHus.

BxuroueHune B ypoK UTPOBBIX MPOLEAYP IS
NoJiiep KaHusl MOTHBAIIMU 00yJaromuxcs K
MOJTYYECHUIO 3HAHMIA.

[TpuMeHeHMe Ha ypOKe MHTEPAKTUBHBIX (OpPM
paboOTHI C OOYUAIOIIIUMUCS:
MHTEJUIEKTYAJIbHBIX UT'P, CTUMYJIUPYIOINX
MI03HABATEJIbHYI0 MOTUBALIMIO O0yYaIOIINXCS.
[TpumeHeHue rpynmnoBoil paboTsl UK pabOThI
B [1apax, KOTOPbIE y4aT 00yJarommxcs
KOMaHJIHOW paboTe U B3aUMOJICHCTBHIO C
JPYTUMH 00y4aroIuMHUCS

Hroro no pasaeny
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9 KJIACC

DJIeKTPOHHbIE YuéTt paboyeil nporpaMMbl BOCIIMTAHUS
No 1/ HaumenoBanue pasgesnoB u teM KoaudecTBo (uudposbie)
e NMPOrpaMmblI 4acoB o0pa3oBaTe/ibHbIE
pecypcbl
Pa3zgen 1. Mexannueckue siBJICHUSA
11 MexaHnuyeckoe ABUKEHUE U 10 bubnmnoreka [HOK I/ICHOJII)SOBaHIfe BOCIIUTATEIbHBIX
CIOCOOBI €ro ONMUCAHUS https://m.edsoo.ru/7f41a4a6 | BO3MOXKHOCTCH COACPKAHUSA TCMBI 4€PC3
1.2 BsaumonetictBue Ten 20 bubnnorexa LIOK 321?166(1){11)4;.0 CIPCIIRI SRR AT
https://m.edsoo.ru/7f41a4a6
BxuroueHue B ypoK UTPOBBIX NPOLIETYP
JUTSI IOAIep>KaHUs MOTHBAILIMU
o0yyaroluxcst K MoJTy4eHHUI0 3HaHUM.
[IpuMeHeHne Ha ypOKe HHTEPAKTUBHBIX
dhopm paboThl ¢ O0YHAFOIITUMUCS
MHTEJUIEKTYAJIbHBIX UTP, CTUMYJIUPYIOIINX
Bu6anoreka LIOK MI03HABATEJIbHYIO MOTUBALIUIO
13 3aKOHbL COXpaHCHHS 10 https://m.edsoo.ru/7f41lada6 | OOYHAIOIIHXCS.
[IpumeneHnue rpynmnoBoil padboThl UK
paboThI B mapax, KOTOPbIE y4ar
oOyuaroluxcst KOMaHJHOU paboTe u
B3aUMOJICVCTBUIO C IPYTUMU
00y4aroIuMuUCs
Hroro no paszneny 40

Pa3znena 2. Mexannueckue K0J1e0aHUA M BOJHBI

but6mmoreka [IOK
21 Mexanieckie koneOarms ! https://m.edsoo.ru/7f41a4a6
2.2 MexaHnueckne BOJIHBI. 3BYK 8 bubmmoreka [JOK

Hcrnonp30BaHUE BOCIIUTATEIBHBIX
BO3MOYKHOCTEH COJIep)KaHHsI TEMBI Yepes
no00p COOTBETCTBYIOIIUX 3aa4 /s
peIICHHSI.

35



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 | BriroueHue B yPOK HTPOBBIX MPOLECTYD
JUI NOJAEP )KaHUSI MOTHBALIUU
o0yJaromuxcs K NOJyYSHUIO 3HAHUH.
ITpuMeHeHMEe Ha ypOKEe MHTEPAaKTUBHBIX
(dbopM pabOTHI C 00YJAFOIIIMMHUCS:
MHTEJUIEKTYaJIbHBIX UTP, CTUMYJIUPYIOLINX
M03HABATEIbHYIO MOTHBALINIO
00y4aromxcs.
[Tpumenenne rpynmnoBoit paboTsl HITU
paloThI B Iapax, KOTOpbIE y4ar
o0yJaromuxcs KOMaHIHOH paboTe u
B3aUMOJICHCTBHIO C APYTUMHU
00yJarOIUMUCS

Htoro no paznemny 15

Pa3nes 3. DiiekTpoMarHuTHoe noJie ¥ 3J1eKTPOMArHUTHbIE
BOJIHBI

Hcnonb30BaHne BOCIUTATEIbHBIX
BO3MOXKHOCTEHN COAEpkKaHUSA TEMbI Uepe3
110/100p COOTBETCTBYIOIIMX 3a4a4 JJIst
peLieHus.
BxuroueHune B ypok UTPOBBIX MPOLIENYP
JUISL OAZIEp KaHUsI MOTHBAIUU
00yyaroluxcs K MOJTy4eHHUIO 3HAaHUH.
31 3J‘ICKTp0Ma1“HI/ITHOC IIOJIE U 6 bubnuoreka HOK HpI/IMeHeHI/Ie Ha ypOKE MHTCPAKTHUBHBIX
' JJIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6 | opM pabOTHI C 0OYHAIOLIMMHUCA:
MHTEJUIEKTYaJIbHBIX UTP, CTUMYJIUPYIOIINX
M03HABATEIbHYIO MOTUBAIIUIO
00y4aroImXxcs.
[IpumeneHue rpynmnoBoit paboOThI TN
paboThI B Mapax, KOTOPBIE y4ar
oOy4Jaronuxcsi KOMaHIHOW paboTe u
B3aUMOJCHUCTBUIO C IPYTUMU

36



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

00yJaromuMucs

Hroro mo pazueny 6
Pa3gen 4. CBeToBbI€ IBJICHUSA
bu6nuoreka [IOK Hcroiib30BaHKNE BOCIIUTATEIbLHBIX
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 .
https://m.edsoo.ru/7f41a4a6 BO3MOYXHOCTEH CONEPKAHUSA TEMEI UEPE3
Bu6miorexa LOK moA00p COOTBETCTBYIOIIUX 3aa4 JIJIst
4.2 JIMH3EI ¥ ONITHYECKHE TIPUOOPEI 6 ClICHUS.
pHoop https://m.edsoo.ru/7f41a4a6 P
Bxtouenue B ypok UTPOBBIX TIPOLIETYP
JUTSL TIOIJISP KaHUST MOTHBAITUN
00yJaromuXxcst K MOTyICHUIO 3HAHUH.
[IpumeHneHne Ha ypOKe HHTEPAKTUBHBIX
(dhopM pabOTHI C 00YIAFOIIIMHCS:
MHTEJUIEKTYabHBIX UTP, CTUMYJIHUPYIOIIUX
43 Paznoxenne Oenoro ceera B 3 Bbubnunoreka LIOK IO3HABATEJILHYIO MOTHUBALIUIO
' CIIEKTP https://m.edsoo.ru/7f4ladag = OOYYAIOLIUXCA.
[TpumeHeHue TpynmnoBoil paboThl UITU
paboThI B mapax, KOTOPbIE y4ar
00yJaronuxcsi KOMaHHOUM paboTe u
B3aUMOJICVCTBUIO C IPYTUMU
oOyJarouMucs
Hroro no pazneny 15
Pa3nen 5. KBaHTOBBIE ABJIEHUSA
51 Hcnyckanue u nornouieHue 4 bu6nuoreka [IOK Hcnoap30Banne BOCIHTATECIbHBIX
' CBETa aTOMOM https://m.edsoo.ru/7f41a4a6 BO3MOXKHOCTEN COAEPIKAHUS TEMBI YEPE3
OJ00p COOTBETCTBYIOIIMX 3a7ay JIJIs
5.2 CTpoeHUe aTOMHOTIO siapa 6 Bubmorexa ITOK eIII[IeHII)/ISI Yo A
' P P https://m.edsoo.ru/7f41a4a6 P i
Bxitouenue B ypok UTPOBBIX IPOLIETYP
Bu6smoreka [JOK JUTSL TIOIZISP KaHUST MOTHBAITUN
5.3 Snepuble peakiuu 7 00YYaIONMXCS K TIOTyYEHHUIO 3HAHMUIA.

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

[IpuMeHeHne Ha YPOKe HHTEPAKTUBHBIX
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(dbopM pabOTHI C 00YUAFOIIIIMHICS:
MHTEJUIEKTYaIbHBIX UTP, CTUMYJIUPYIOIIUX
M03HABATEIbHYIO MOTHBALINIO
00yJaronuxcs.
[Tpumenenne rpynnoBoit paboTsl UK
paboThI B mapax, KOTOPbIE y4ar
o0yyJaromuxcs KOMaHIHOH paboTe u
B3aMMO/ICHCTBHIO C IPYTUMU

00yJarONUMUCS

Htoro no paznemny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0IIM I MOYJIb

[ToBTopenue u 0600IEHNE

6.1 coJiepkaHus Kypca Gpu3uku 3a 7- 9 bubmmorexa [TOK

' ACP P https://m.edsoo.ru/7f41a4a6

9 kiacc
Hroro no paznemy 9
OBUIEE KOJIMYECTBO YACOB 10 102

[NPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISI YAHEHUKA
Y4eOHO-MeTOAMUYECKOE 0OecieueHne
YMK «®Pusunka. 7 Kjaace»

1. ®usuka. 7 kinacc. YueOHuk (aBTop A. B. [lepviuukun).

2. O®usuka. Pabouas terpaas. 7 knacc (aBtopel: H. K. Xawmanos, T. A.
Xannanosa).

3. ®usuka. Pabouas Tterpanp. 7 kinacc (aBropel: B. 4. Kacwsamos, B. @.
JImumpuesa).

4. @®uzuka. Terpanp nns nabopatopHbix pabot. 7 kiacc (aBtopsl: H. B.
Qunonosuu, A. I'. Bockansn).

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1. ®usnka. Metoaudeckoe nocoodwue. 7 kinace (aBtop H. B. Quionosuu).

2. ®uzuka. Tectsl. 7 xnacc (aBropbl: H. K. Xannanos, T. A. Xannanosa).

3. ®uszuka. CaMOCTOSTENbHBIE U KOHTPOJIbHBIE padOTHL. 7 Kitacc (aBTOpHL: A. E.
Mapon, E. A. Mapon).

4. ®usuka. Jlunaktuueckue mMarepuansl. 7 kinacce (aBropel: A. E. Mapon, E. A.
Mapon).

5. ®usuka. Jlnarnoctudyeckue pabotel. 7 kiacce (aBTopsl: B. B. [llaxmamosa, O.
P. lllegep).

6. ®uzuka. COOpHUK BOMPOCOB U 3aaad. 7 kiacc (aBropel: A. E. Mapon, E. A.
Mapon, C. B. Ilo3otickuii).

7. DnexkTpoHHas (hopma yuyeOHHKA.

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbHI CETH

NUHTEPHET

Enunas xomnekiuys nudpoBbIX 00pa30BaTEeIbHBIX PECYPCOB
http://school-collection.edu.ru/catalog/

®denepanbHbIi HEHTP UH(DOPMAIMOHHO-00pa30BaTENIbHBIX PECYPCOB
http://fcior.edu.ru/catalog.page

Caiit- «nemeHTapHast pU3NKay

http://elfiz.ru/

Caiit- «Knacc!Hast ¢pusuka s 110003HATSIIBHBIX )
http://class-fizika.narod.ru/index.htm

Caint- «Pusmka.ruy»

http://www.fizika.ru/index.php

Caiit- Pemry EI'D, ciam TIA

http://phys.reshuege.ru/, http://phys.sdamgia.ru/

Caiirt- InternetUrok.ru

http://interneturok.ru/ru

Caiit- «Bca OU3UKA»

http://www.all-fizika.com/

Caiit- «Du3uka ams abuTyprueHTa»
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http://www.abitura.com/#1

Caiit- «nements» http://elementy.ru/physics
Calit- «OTKPBITBIN KOJIEIK»
http://www.physics.ru/

Caiit- «TeachPro.ru»
http://teachpro.ru/course2d.aspx?idc=12015
Caiit- «HTepHeT-0MMMITHA Bl IO PUBHKE
http://distolymp2.spbu.ru/olymp/

Caiit- «Kypnan KBAHT»
http://www.kvant.info/old.htm

Caiit- «Poccuiickuii 0011e00pa3zoBaTeIbHBIA TOPTAI
http://experiment.edu.ru/

YMK «®@u3uka. 8 kiacc»
1. ®usuka. 8 kinacc. YueOHuk (aBrop 4. B. [lepviuuxun).
2. ®usuka. Pabouas trerpanp. 8 kimace (aBtop 7. A. Xannanosa).
3. ®usuka. Pabouas Tterpans. 8 kinacc (aBtopel: B. A. Kacwanos, B. @.
JImumpuesa).
4. duzuka. Terpaap nns jgabopaTopHbix pabor. 8 kiacc (aBTopel: H. B.
Qunonosuu, A. I'. Bockansn).
5. dusuka. Meroandeckoe nocobue. 8 kiacc (aBrop H. B. @unonosuu).
6. ®dusuka. Tectol. 8 kinacc (aBTop H. U. Crennesa).
7. ®uzuka. CaMOCTOSTENbHBIE U KOHTPOJIbHBIE paboThl. § Kitacc (aBTOpHL: A. E.
Mapon, E. A. Mapon).
8. ®usuka. [(unaktudyeckue matepuanisl. 8 kinace (aBTopel: A. E. Mapown, E. A.
Mapon).
9. ®uzuka. Jluarnoctuyeckue pabothl. 8 kiacc (aBTopel: B. B. [llaxmamosa, O.
P. llegep).
10. ®usuka. COOpHUK BONPOCOB M 3a1ay. 8 kiacc (aBTopsl: A. E. Mapown, E. A.
Mapon, C. B. Ilozotickuii).
11. Dnexrponnas ¢popma yueOHHKA.

YMK «®Puszuka. 9 kiaace»

1. ®usuka. 9 knacc. YueOHuk (aBropsl: A. B. Ilepviuwkun, E. M. I'ymuux).
2. ®usuka. Pabouast retpazapb. 9 kinacc (aBtopsl: E. M. 'ymuux, U. I'. Bracosa).
3. ®usmka. Pabouas terpanp. 9 kinacc (aBropel: B. A. Kacwsamos, B. @.
JImumpuesa).
4. ®dusuka. Terpaap nmns jgabopaTopHbix pador. 9 kmacc (aBTopel: H. B.
Qunonosuu, A. I'. Bockansin).
5. ®usuka. Meroauueckoe nocooue. 9 kinacc (apropwl: E. M. ['ymuuk, O. A.
Yephukosa).
6. ®usuka. Tectol. 9 knacc (aBrop H. Y. Cnennesa).
7. ®uszuka. JIngaktuueckue Marepuaibl. 9 kiacc (aBTopsel: A. E. Mapown, E. A.
Mapon).

40


http://www.abitura.com/#1
http://elementy.ru/physics
http://www.physics.ru/
http://teachpro.ru/course2d.aspx?idc=12015
http://distolymp2.spbu.ru/olymp/
http://www.kvant.info/old.htm
http://experiment.edu.ru/

8. dusuka. COOpHHUK BOMPOCOB U 3aaa4. 9 kiacc (aBtopel: A. E. Mapon, E. A.

Mapon, C. B. Ilozotickuii).

9. DnexTpoHHas popMa yueOHHKA.

HNUP®POBBIE OGPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
HMHTEPHET

Enunas xomnekiys nugpoBeiX 00pa3oBaTeIbHBIX PECYPCOB

http://school-collection.edu.ru/catalog/

denepanbHBIN EHTP HHHOPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB

http://fcior.edu.ru/catalog.page

Caiit- «nemeHTapHast PU3MUKa

http://elfiz.ru/

Caiit- «Knacc!Hast pusuka s 110003HATEIBHBIX)»

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

Caiit- «Dusuka.ruy»

http://www.fizika.ru/index.php

Caiit- Pemry EI'D, ciam T TA

http://phys.reshuege.ru/, http://phys.sdamgia.ru/

Caiirt- InternetUrok.ru

http://interneturok.ru/ru

Caiit- «Bcag PU3UKA»

http://www.all-fizika.com/

Caiit- «®Pusnka 119 abuTypUeHTa»

http://www.abitura.com/#1

Caiit- «DnemenTtsi» hitp://elementy.ru/physics

Caiit- « OTKPBITBIN KOJUIEIH

http://www.physics.ru/

Caiit- «TeachPro.ru»

http://teachpro.ru/course2d.aspx?idc=12015

Caiit- «IHTepHEeT-0IUMITUAbI 10 QUBHKEN

http://distolymp2.spbu.ru/olymp/

Caiit- «Kypnan KBAHT»

http://www.kvant.info/old.htm

Caiit- «Poccuiickuii 001eoopazoBaTenbHbIil mopTai» http://experiment.edu.ru/
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