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MOSCHUTEJBHASA 3AIIMCKA
[Iporpamma 1o (u3MKe Ha YpPOBHE OCHOBHOrO 0OIIEro oOpa3zoBaHuUs

COCTaBJIcHa Ha OCHOBE MOJIOKEHUN W TpeOOBaHUM K pe3ylbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOM OOpa30BaTEIbHOW MPOrpaMMBbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuétom deaepanbHoi pabodeil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepxkanue mnporpaMMmbl MO (U3MKE HaNpaBlIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH OOYYAIONIWXCS W OPTaHU3AIHI0 W3yYCHUS
bU3MKKM Ha ACSITEIBHOCTHON OCHOBE. B mporpamMme mo ¢u3WKe YIUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYYEHHs, a TAKKe
MEKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no gu3nke ycTaHaBIMBAET paclpeesieHne y4eOHOro Marepuana
1o rogam oOydeHus (1O KjaccaM), peajaraeT NpuMepHyIo MOCIIe0BATEIbHOCTD
W3Y4YEHHsS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcs.

[Iporpamma 1o ¢u3uke pa3paboTaHa C LEJIbI0 OKa3aHUs METOJUYECKOU
MOMOILM YYUTEIIO B CO3/IaHUU paboveil mporpaMMbl IO Y4€OHOMY MPEIMETY.

®du3zrka SBISETCS CUCTEMOOOPA3YIOUIUM JJI €CTECTBEHHO-HAYYHBIX YU€OHBIX
MIPEIMETOB, TOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBIICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEH, aCTpOHOMUEH U (hr3udecKoil reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYUHYIO KapTUHY MHUpPA, NMPEAOCTABISIET HAUOOJIee SICHBIC
oOpa3sLbl MPUMEHEHUsI HAYYHOTO METOZa MO3HAHUS, TO €CTh CIOCO00a MOJyYEeHHUS
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUsA B CTPYKType OOIIero
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenue @usnku Ha 0a30BOM ypOBHE TNpeNNoiaraeT OBJAJICHUE
CICAYIONIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIMIMMHU €CTECTBEHHO-HAYYHYIO
IPaMOTHOCTB:

e HAY4YHO OOBSICHSITDH SIBJICHHUS;

e OIICHUBATH U TOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHNS;

e UHTEPOPETUPOBATH  JAaHHbIE M  HCMOJb30BaTh  HAy4HBIC
JTI0OKa3aTeIbCTBA JIS MOJTYYECHUS! BHIBOJIOB.

[enn wusyueHuss (U3MKM HAa YPOBHE OCHOBHOTO o00IIero oOpa3oBaHUs
omnpeneneHsl B KoHmenmuu mnpenogaBaHusi ydeOHoro mnpeamera «Dusnukay B
oOpa3oBarenbHBIX oOpraHu3amnusax Poccuiickoit ®enepanuu, peanu3yroONIX
OCHOBHBIE  00111€00pa30BaTelIbHBIE MPOTPaAMMBbI, YTBEPKAEHHOW peEIICHUEM



Komnerun MunucrepcrBa npocseiienus: Poccuiickoit deaeparyu (MpoTOKOJ OT 3
nekaopst 2019 r. Ne T1IK-4BH).
Hesu uzyyenus pusuku:

npuoOpeTeHue HHTEpeca W CTPEMIICHUS OO0yYaroIuxcs K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEJUICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE TMO3HaHUs U (HOPMUPOBAHHE
UCCJIEIOBATENECKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;
(dopMHIpoBaHKE HAYYHOTO MUPOBO33PEHHSI KaK pe3yJIbTaTa U3y4eHHs OCHOB
CTPOCHUS MaTepuu U (PyHAaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dopmupoBaHUe TpEACTAaBICHUNA O PO (UMKHU I Pa3BUTUS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEACTAaBIEHUH O  BO3MOXHBIX  cepax  Oynymiei
npo(hecCHOHATIBHON N1eATEIbHOCTH, CBA3aHHON C (PU3MKOM, MOArOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIIPABJICHUU.

JlocTikeHue 3TUX LieNied mporpamMMbl Mo (UM3MKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHrue 3HAaHUM O JUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, DJJCKTPUYCCKUX, MAarHUTHBIX M KBAaHTOBBIX
SIBIICHUSX

NpUOOpETEHNE YMEHUN OMHUCHIBaTh U OOBACHITH (PU3NUYECKUE SBIICHUS C
UCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJOB pEIICHHUs] MPOCTEUININX pacyETHBIX 3a7a4 ¢
UCTIOJIb30BaHUEM bu3HIecKuX MOJIeTIeH, TBOPYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHUM HAOMIOAATh MPUPOIHBIC SIBJICHUS M BBITOJIHATE OIBITHI,
nabopatopHble  pabOThl M AKCHEPUMEHTANIbHBIC HCCJIEAOBaHUS C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE NMPUEMOB pabOThl ¢ MHPpOpMalUel (PU3NIECKOTO COAEpIKAHUS,
BKJTFOYAsi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKCHUSIX (DU3UKU, aHATU3 U
KPUTHYECKOE OIICHMBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCcCUOHATBHON AeSTEILHOCTH, CBI3aHHBIMU
C (GUBMKON, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UYIECKOM HAYKH.

Ha wmsyuenue ¢usuku (0a30BbIi ypOBEHH) HAa YPOBHE OCHOBHOTO OOIIETO

oOpazoBaHus oTBoAUTCS 238 "acoB: B 7 Kiacce — 68 yacoB (2 yaca B HEJENI0), B 8
kiacce — 68 wacoB (2 yaca B Heneno), B 9 kinacce — 102 vaca (3 yaca B Henelio).

[Ipennaraemeiii B mporpamMme no (u3MKe NepeyeHb J1abopaTopHbIX padboT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKkTep, yUUTelb AeaeT BbIOOp MPOBEACHHUS



7a00paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBHAYATBHBIX OCOOCHHOCTEU
oOy4Jaronuxcs, CUcKa HKCIEPUMEHTANbHBIX 3aJlaHul, NpeajaraéMbix B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.



COJEPXAHUE OBYYEHMUAA
7 KIIACC

Paznen 1. ®u3uka u eé poJib B NO3HAHUYN OKPY:KAI0NIEro MUpa.

®usuka — Hayka o npupoxe. fABnenHus npuponbl. dOusznyeckue sBICHUA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuuyuHBL. M3Mepenne Qu3nueckux BenuuyuH. DuU3NYECKUE
npubopsl. [lorpentHocts u3mepeHunit. MexxayHapoHasi CUCTEMa €IMHHII.

Kak ¢wu3uka w gapyrue eCTECTBEHHbIE HAyKW H3y4alOT TPHUPOY.
EcTecTBeHHO-HAYy4YHBIM METOJ TMO3HAHMS: HAOJIOACHHE, MOCTAaHOBKA HAyYHOTO
BOIIPOCA, BBIIBIXKEHHE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUTIOTE3, OOBSICHEHUE
HaOroaeMoro sipiieHus. Onucanue PU3NUEeCKUX SBJICHHUH C TOMOIIbIO MOJIENEH.

Hemoncmpayuu.

1. MexaHuyeckue, TEIUIOBBIE, JJIEKTPUUYECKHE, MATrHUTHBIE, CBETOBBIE

SIBIICHUS.

2. ®duznueckue mpuOOPHI U MPOIeAYypa MPSMBIX U3MEPEHUIN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopnvie pabomel u onvimot.
1. OmpeneneHue EHBI IeJICHUS MIKaIbl U3MEPUTETHLHOTO IpUdopa.
2. H3mepeHue paccTosiHUM.
3. Usmepenune o0bEMaA )KUIKOCTH U TBEPAOTO TEIA.
4. OnpezneneHue pa3MepoB MAJIbIX TEJ.
5. M3mepeHue Ttemmneparypbl MpPU MHOMOIIM KUJIAKOCTHOIO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

6. lIpoBenenue uccienoBaHus IO NPOBEPKE TUIIOTE3bl: JAIBHOCTH IOJETA
[IapuKa, MyImEeHHOTO0 TOPU30HTAIBHO, TeM OOJIbIIe, YeM OOJIbIIEe BBHICOTA
IIyCKa.

Pa3znen 2. IlepBoHavaibHbIE CBe/IeHHs 0 CTPOEHUHM BelllecTBAa.

Crpoenue BemiecTBa: aTroMbl M MOJIEKYJbI, HX pa3Mmepbl. OTbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmxenne wyactui BemecTBa. CBs3b CKOPOCTHM JBWXEHUS YacCTHI[ C
TeMriepatypoil. bpoyHoBckoe aBuxeHue, nuddysus. BzaumoneiictBue dwacTuil
BEIIECTBA: ITPUTSLDKEHNUE U OTTAIIKUBAHHE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, XKUJIKOCTEH U TBEPJBIX
(kpucTamamyeckux) Tesl. B3anMoCBs3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSTHUSX M UX aTOMHO-MOJICKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

JHemoncmpayuu.

1. HaGmroneHnue 6poyHOBCKOTO JIBHYKCHHUSI.



2. HaGmonenue muddysum.
3. HabGmiogenue  siBieHUil,  OOBACHSIONIMXCS  MPUTSHKECHHEM WU
OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnsie padomul u onvimot.

1. OueHka JuamMeTpa aromMa METOJOM pSAAOB (C  HCHOJIb30BAaHUEM

dboTorpaduii).
2. OnpIThI 10 HAOTIOACHUIO TEIIJIOBOTO PACHIINPEHUS Ta30B.
3. OmbITHI IO OOHAPYKEHUIO JEHCTBUS CHUIT MOJICKYJIIPHOTO MPUTSHKCHHSL.
Paznen 3. /IBu:keHHe 1 B3auUMo/ieiicTBHE Tell.
Mexanudeckoe ABWKEHUE. PaBHOMEpHOE MW HEPABHOMEPHOE JBUYKEHUE.
Cxopoctb. CpenHsAsi CKOPOCTh IPU HEPABHOMEPHOM IBWKEHHHM. Pacuér myTu u
BPEMEHU JIBUKEHHUSI.
SBneHne WHEpUUU. 3aKOH WHEPIUU. B3auMoaelcTBUE Ten Kak IMpUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHS Tein. Macca Kak Mepa HWHEPTHOCTH Tena.
[InotHoCcTh BemecTBa. CBSI3b IUIOTHOCTH C KOJIUYECTBOM MOJIEKYJ B €IMHMIIE
00BéMa BellecTBa.
Cuita Kak XapakTepuCTHKa B3auMoAeHCcTBHs Tesl. Chila ynpyrocTd M 3aKOH
['yka. MI3MepeHune cuiibl C MOMOILBIO AUHAMOMETpPA. SIBIICHUE TIATOTEHHS U CHIIA
TskecTd. CHila TSKECTH Ha IpyTux mianetax. Bec tena. HeBecomocts. Croxxenue
CWJI, HAPABJIEHHBIX 0 OJHOW IpsAMOM. PaBHoxencTByromas cwi. Cuiia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Hemoncmpayuu.
1. HabGmrogeHne MexaHU4eCKOTro JBUKEHUS Tela.
2. HM3mMepeHune CKOpoCTH NPSMOJIMHENHOTO ABUKEHHUS.
3. HaGmronenue siBICHUS HHEPIUU.
4. HaOmroneHne u3aMeHeHHs] CKOPOCTH MPY B3aMMOJIEHCTBUH TEL.
5. CpaBHEHHME MacCC MO B3aUMOJICUCTBUIO TET.
6. C0KEHHUE CUJI, HAIIPABJIEHHBIX 110 OAHOU MPSAMOM.
Jlabopamopnvie pabomel u onvimot.
1. OmpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHS (IIApUKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMJIS M TaK Jaliee).

2. OmpeneneHne CpeIHEH CKOPOCTU CKOJNBKEHHsI OpycKa WM MIapuKa To
HAKJIOHHOM TUIOCKOCTH.
OnpeneneHne MIOTHOCTH TBEPIOTO TeENA.

4. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTskeHus (Iedopmaiun)
MPY>KUHBI OT MIPUII0KEHHOM CHUIIBL.

5. ONBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBXKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. /laBiieHue TBEPABIX TeJl, ;KUAKOCTEH U ra3os.



HaBnenne. CriocoObl yMEHBIIICHHUS W YBeJIWUYeHUs JaBieHus. JlaBienue rasa.
3aBUCUMOCTh JaBJIeHUs Tra3a OT oOBéMa, Temmeparypbl. Ilepemada maBieHHS
TBEPABIMU TEJNAMH, KUIAKOCTSIMU U TazamMu. 3akoH [lackansa. IIneBmaTmueckue
MaIllUHBl. 3aBUCHUMOCTh JABJICHHUS J>KMJIKOCTH OT TJIyOMHBI. ['MapocTaTudeckuii
napajgokc. Cool1aromuecs: cocyibl. [ napaBiniecKkue MeXaHU3MBbl.

Atmocdepa 3emuin U atmocepHoe napieHue. [IpUYHHBI CYIIECTBOBAHUS
BO3MymrHOKW 0000ukn 3emiu. OmbiT Toppuuemm. M3mepenue armochepHOTo
JaBJICHHS. 3aBUCUMOCTh aTMOC(HEpPHOTO JAaBJE€HUs OT BBICOTHI HaJl YPOBHEM MOPS.
[TpuGopsl 1 U3MEpEeHUsT aTMOC(EPHOTO TaBICHUS.

JlencTBrE KUIKOCTH M ra3a Ha MOTPYyKEHHOE B HUX TEJIO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpayuu.
3aBUCUMOCTH JABJICHUS Ia3a OT TEMIIEPaTyphl.

ITepenava naBiieHUs KUJIKOCTHIO U TA30M.

Coobmiaroiuecst Cocyapl.

['mnpaBauueckuu mmpecc.

[IposiBneHue nercTBust aTMOC()EPHOTO JABJICHUS.

3aBUCUMOCTD BBITAJIKHABAIOIIEH CHUJTBI OT 00BEMA MOTPYKEHHOM YaCTH Tela

Y TUIOTHOCTH >KUIKOCTH.

PaBeHCTBO BBHITAIKHUBAIOIIEH CHJIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcCJOBHE IIaBaHUS TEJ: TUIaBaHUE WU MOTPY>KEHHE TeJl B 3aBUCUMOCTH OT
COOTHOIIEHHUS TNIOTHOCTEN TeJa U KUJKOCTH.

Jlabopamopnvie pabomel u onvimot.

1. HccnenoBanue 3aBUCHMOCTH Beca Tejla B BoAC OT 00bEéMa MOTrpyKEHHOH B
JKUJIKOCTh YacTH TeJa.

2. OnpenenieHUE  BBITAIKMBAIOUIECH  CHUJIbI, JCHCTBYIOIIEM Ha  TEJoO,
IIOIPYKEHHOE B JKUIAKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBL, IEUCTBYIOLIEH HA TEJIO
B JKUJIKOCTH, OT MacCChlI TeJa.

4. OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIHI,
JNEeUCTBYIOIIEH Ha TEJIO B KUIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUJIKOCTh
YacTH Teja U OT IJIOTHOCTH KUIKOCTH.

5. KonctpynpoBanue apeomerpa UM KOHCTPYUPOBAaHHUE JIOAKH U
OIIpPEIICIIEHUE €€ TPY30IOABEMHOCTH.

S A

N

Pa3znen 5. PaGoTa U MOIIHOCTH. JHEPIrUsl.

Mexanudeckas padota. MOITHOCTb.

[IpocThie MexaHWU3MBI: pbIUar, OJOK, HaKJIOHHas IUIOCKOCTh. IIpaBuio
paBHOBecus pbryara. [[pumeHnenre mpaBusia paBHOBECHS pbldyara K 0J0Ky. «30J10Toe



npaBuiio» Mexanuku. KIIJI nmpocteix Mexanu3moB. [IpocTeie MexaHU3MbI B OBITY U
TEXHHUKE.

Mexannueckasa dHepruss. KuHeTMueckas W MNOTCHUUAIbHAs SHEPTHUSL.
[IpeBpallieHre OTHOTO BHIA MEXAHUYECKOW SHEPIUH B APYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnwie padomul u onvimot.

1. Omnpenenenne padOThI CUIIBI TPEHUS P PABHOMEPHOM JIBUKEHUHU TEJIA O

TOPU30HTAIBHON MOBEPXHOCTH.
2. HccnenoBaHue ycliOBHI paBHOBECHS pblUara.
3. M3amepenue KIIJ[ HaKIOHHOM IJTIOCKOCTH.

4. M3y4yeHue 3aKOHA COXPAHEHUS MEXaHUYECKON SHEPIUU.
8 KJIACC

Pa3nen 6. TenjioBbie siBJI€HHUS.

OCHOBHBIE TIOJOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemecTBa. Macca M pa3mepsl aTOMOB M MOJIEKYJ. OIBITHI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIAPHO-KUHETUYECKOW TEOPUHU.

Mopgenu TBEPAOTO, JKHUAKOTO W Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrammnueckue u amopdubie Tena. OObICHEHHE CBONCTB ra3oB, KHJKOCTEU U
TBEPIABIX TEJI HAa OCHOBE IIOJOKEHHI MOJIEKYJISIPHO--KUHETUYECKOW TEOPUHU.
CmaunBaHN€e U KallWJUISIPHBIE SIBIICHUS. TEMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBHXKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl W3MEHEHHsS] BHYTPEHHEW SHEPIUu:
TerJIonepeaaya u copepuieHre padoTel. Buabl Tenionepegadn: TeNIONPOBOIHOCTD,
KOHBEKIIUS, U3IIyUEHUE.

KonudecTBo TemnoTsl. YaenbHas TEMJI0EMKOCTh BEIIECTBA. TeMmIo00OMeH U
TEIUIOBOE paBHOBECHME. YpaBHEHHUE TeryloBoro Oananca. [lmaBneHue u
OTBEpPACBAHUE KPHUCTAJUVIMYECKUX BEUIECTB. YJEeJbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u kouzaeHcarus. Mcnapenwme. Kunenue. YnenbHas Terora
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATypbl KHIEHUS OT aTMOC(EPHOro
JABJICHUSL.

BrnaxnHocTh BO3ayXa.

DHeprus TOIJIMBA. Y IeJbHas TEIIOTa CrOPAHUSI.

[Tpununer paboter TeruioBbix aurateneid KIIJ[ temmoBoro nBuratens.
TeruioBpie IBUTATENN U 3a1IMTA OKPYKAOLIEH CPEBbI.

3aKOH COXpAaHEHUS U IPEBPALIEHHUS SHEPTUHU B TEIJIOBBIX MPOIECCaX.

Jemoncmpayuu.

1. HaGmionenune 6poyHOBCKOTO ABHKEHHSL.
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Ha6nronenue nuddysum.

HaOGuroteHue siBIIeHNH CMauMBaHUS U KaITWLISIPHBIX SIBIICHH.
HabmroaeHne TerioBoro pacumpeHust Tell.

V3MeHeHre NaBlieHUS Tra3a MMPU W3MEHCHWH O00bhEMa M HArpeBaHWUU HITU
OXJIQXKICHU Y.

[TpaBuIa U3MEpEHHUS TEMITEPATYPHI.

Bunps! Temonepenaym.

OxJ1aKICeHHAE TIPU COBEPIIICHUN PaOOTBHI.

HarpeBanue npu coBepIIeHUN pabOThl BHCITHUMU CHJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIIIECTB.

. HaOmronenue kuneHus.

. HabmroaeHnue nmocTossHCTBa TeMIIEpaTyphl ITPH TUIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIICH.

Jlabopamopnwvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O 0OHAPYKEHHIO ACHCTBHS CHUIJI MOJICKYJIIPHOTO MPUTSHKESHHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAIIJIOB ITIOBAPEHHOM COJIM WJIM caxapa.
OnbITel MO HAOMIOAEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.

Ornpenenenue JaBleHUs BO3lyXa B OAJIJIOHE MINPUIIA.

OnbIThl, TEMOHCTPUPYIOIIME 3aBUCHUMOCTH MABJICHUS BO3]lyXa OT €r0
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[TpoBepka rumoTe3sl IUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPyOKE OT TeMIEPaTyphl.

HaGmonenne w3MeHEHHMsT BHYTPEHHEM OJHEPruyd Tella B PE3yJIbTare
Terionepeaayu U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBaeHUs TEMI000MEHA MPU CMEIIMBAHUU XOJOAHOW U
ropst4er BOJIBL.

OnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO  BOJOW  MpHU
TEII000MEHE C HarpeThIM METAJUTMYECKUM IFTHHAPOM.

Ornpenenenue yaeabHON TETIOEMKOCTH BEIIECTRA.

HccnenoBanue nporecca UuCapeHus.

OrnpeneneHne OTHOCUTENBHOM BIaKHOCTH BO3AyXa.

OmnpeneneHue yielbHONU TEIIOTHI MIABICHUS JbJA.

Paznen 7. DiekTpuyeckne U MATHUTHBIE SIBJIEHHS.

Onektpuzanus Tel. J[Ba poaa 3IeKTpHUUECKUX 3apsaoB. BzaumopeiictBue
3apspKeHHBbIX  Ted. 3akoH KynoHa (3aBUCMMOCTh  CHIIBI  B3aMMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJTUYUHBI 3aPsI0B U PACCTOSHUSI MEXKIY TEJIaMH ).

Onextpuyeckoe nose. Hanpsok€HHOCTh anexkTpuyeckoro mois. [IpuHoun
CYINEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DIEMEHTAPHBIM JIEKTPUYECKUM 3apsil.
Crpoenne aroma. IIpoBONHMKM W  JMDJICKTPUKUA. 3aKOH  COXPAHEHUSA
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHMUS DJIEKTPUYECKOTO TOKA.
M cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSA DJIEKTPUUYECKOrO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onektpuyeckas  1enb. Cuina  Toka.  DIJIEKTPUYECKOE  HAMNpsHKEHUE.

ConpoTuBiieHHE NPOBOAHUKA. Y AEIBLHOE CONPOTUBIIEHUE BemiecTBa. 3akoH Oma
I ydacTka nenu. [locnegoBarenbHoe U apaiyieIbHOE COEAMHEHUE TPOBOJHUKOB.

Pabora W MOIIHOCTH 3JIEKTpUYECKOro TokKa. 3akoH Jxoyms—JleHna.
DIEeKTPUYECKUE LEeTH U TTOTPEOUTENH IEKTPUUECKON 3Heprun B ObITy. KopoTkoe
3aMbIKaHUE.

ITocTostHEBIE MarHUTHL. B3anMoaeiicTBHe MOCTOSIHHBIX MarHuTOB. MarauTHoe
nmoje. MarauTHoe mojie 3eMId U €ro 3HaueHue JJIs Ku3HU Ha 3emiie. OneIT
Opcrena. MarauTHOE MoJI€ AJIEKTPUUECKOTO TOKA. [[puMeHeHne 31eKTpOMarHuToB
B TEXHHUKE. JIeHCTBME MArHUTHOTO IMOJI HA TPOBOAHUK C TOKOM. DJIEKTPOIBUTATEIb
IIOCTOSIHHOTO  TOKa. KCHoJsib30BaHWE  SJIEKTPOABUTATEIICH B  TEXHUYECKHUX
YCTPOMCTBAX ¥ Ha TPAHCIIOPTE.

OnbiTel @apanes. SABiaeHUE JIEKTPOMArHUTHON MHAYyKIuU. [IpaBuiio Jlenna.
DJIeKTpOreHeparop. CniocoOsbl MOJTyYECHUS AJIEKTPUYECKOMN SHEPTUMU.
DIIeKTPOCTAHITMN Ha BO30OHOBIISIEMBIX HCTOUYHHUKAX YHEPTHUH.

Jemoncmpayuu.

DJIeKTpU3aLMS TEN.

JIBa pojia 3JIEKTPUUYECKUX 3apsA0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEIl.
Y CTpONCTBO U AEHUCTBUE JIEKTPOCKOINA.

DIIEKTPOCTATUYECKAST MHIYKIIUS.

3aKOH COXpAHEHUS JICKTPUUECKUX 3apsiI0B.

[IpOBOIHUKY U TUAIICKTPUKH.

MoaenupoBaHre CUIIOBBIX JTUHUM SJIEKTPUUECKOTO MOJIS.

HcTouHNKH TTOCTOSHHOTO TOKA.

© ® N OV AW R

JIeCTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KUIAKOCTH.
. I'a30BbIM pa3psa.

[
N P O

. I3mMepeHne CHuiIbl ToKa aMIepMeTPOM.
. I3MepeHne 37eKTPUIeCcKOTro HAIPSKEHUS BOJIETMETPOM.

(I Y
N~ W

. Peocrar u marasuH CONpOTUBIICHUN.

. BzaumoeicTBre MOCTOSSHHBIX MAarHUTOB.

. MoaenupoBaHre HEBO3MOKHOCTH PA3AEIEHUS ITOJTKOCOB MarHuTa.
. MoaenupoBaHHE€ MarHUTHBIX MOJIEN MOCTOSHHBIX MAarHUTOB.

[ o S
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18.
19.
20.
21.
22.
23.
24.

25.

OmneiT Opcrena.

MarnuTtHoe 1oJje Toka. DJIEeKTPOMAarHur.

JlelicTBHE MAarHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM.

DJIEKTPOJBUTATENb TOCTOSHHOTO TOKA.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOM UHIYKITUH.

OnbiTel Dapajes.

3aBUCHMOCTh HANpPABJIICHUS] HWHIYKIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HUKHOBCHHUS.

DJIEKTPOre€HePaTOp MOCTOSTHHOTO TOKA.

Jlabopamopnsie padomul u onvimot.

1.

o v s~ W

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel TO HAOMIOAEHUIO AJICKTPU3ALMKM TNl MHAYKIHEH W 1pu
CONPUKOCHOBEHHH.

UccnenoBanue ACUCTBHS AIEKTPUYECKOTO TOJI HA MPOBOJHHUKHA U
JTUAJICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUICCKOM IEITH ITOCTOSTHHOT'O TOKA.
N3mepenure u peryJmpoBaHUe CUJIbI TOKA.

N3Mepenne 1 peryimpoBaHUe HAIPSKECHUS.

UccnenoBanne 3aBUCUMOCTH CHUJIbI TOKA, UIYIIETO Ye€pe3 pe3UCTOop, OT
COIIPOTHUBJICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnBITHI, JIEMOHCTPHUPYIOIIHNE 3aBUCHMOCTbD AIEKTPUYECKOTO
COMPOTUBJICHUSI TIPOBOJAHUKA OT €ro JJWHBI, IUIOIIAAX IONEPEYHOTO
CEUYEHUS U MaTepHaa.

[IpoBepka mnpaBuia CIOXKEHUS HANPSHKCHUN MOpU  MOCIEA0BATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwiia aJis CUJIbl TOKa MPU TapalieIbHOM COEAUHEHUU
PE3UCTOPOB.

OmnpeneneHue pabOTHI AIEKTPUISCKOTO TOKA, HIYIIET0 Yepe3 PEe3rCTop.
OnpeneneHue MOITHOCTH  JJIGKTPUUECKOTO TOKa, BBIACIAEMOW Ha
pe3ucrope.

HccnenoBanrie 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO YEpe3 JaMIOUKy, OT
HaNpsHKEHUS Ha HEW.

Omnpenenenue KII/[ narpeBarersi.

HccnenqoBanre MarHUTHOTO B3aMMOACHCTBHUS IIOCTOSSHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TOJISI TOCTOSTHHBIX MArHUTOB MPU UX 00BbEAMHEHUN
Y pa3/ieiICHUN.

HccnenoBanre NeUCTBUS AJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITEl, JEMOHCTPHUPYIOUIME 3aBUCUMOCTh CHUJIbI  B3aMMOJICUCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbl TOKA U HAIIPABJICHHS TOKA B KaTYIIIKE.
N3yuenue 1eiicTBUS MAarHUTHOTO TOJISI HA MIPOBOJIHUK C TOKOM.



19. KoHcTpynpoBanue u usydeHue padoThl 3JEKTPOABUTATEIS.

20. U3mepenne KII/I anexTpoaBurarebHOM yCTAHOBKH.

21. OnBITEI IO HCCIENOBAHUIO SIBJICHHSI DJIEKTPOMAarHUTHOW HWHAYKIUU:
MCCIICIOBAHNE U3MEHEHN 3HAYCHHUSI M HAPABJICHUS MHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue sABJICHHNA.

Mexanudeckoe aBWKeHHE. MarepuanbHas Touyka. Cucrema oOTcCU€ra.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JBWKEHHS. PaBHOMEpHOE NPSMOJIUHEUHOE
nBrkeHue. HepaBHomepHoe npsiMonuHENHOE NBH>KeHUE. CpelHsss U MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMOiIMHEHHOe aBHkeHue. (CBoOoaHoe
nagenue. OnwiThl ['anues.

PaBHOMepHOE ABMKEHUE MO OKpYyKHOCTH. Ilepnon m vacrota oOparieHus.
JIunelHas u yriaoBasi CKOpoCTH. LIeHTpocTpeMuTENbHOE YCKOPEHUE.

[lepBoiii 3ak0H HproToHa. Bropon 3akoH Herotona. Tpetuit 3akoH HproToHa.
[IpyHIMT CynEpIIO3ULINM CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TpEeHUs CKOJIBKEHHUs, CHJIa
TPEHUs IOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOIO TATOTEHHUA. YCKOpPEHHE CBOOOJHOTO
najgeHus. JlBwxenne ruianetr BOKpyr CosHma. IlepBasg kocMmuueckas CKOPOCTb.
HeBecoMoCTh 1 neperpysKu.

PaBHOBecue maTtepuanbHON TOUkH. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIIIEHHON OChIO BpaileHusi. MomeHT cuiibl. LleHTp TsikecTn.

Nmnynee Tena. Mi3meHnenne umnyibca. IMIynbCc CHIbl. 3aKOH COXPaHEHHS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabota W MOIIHOCTh. PaboTa CcuI TSKECTH, YIPYTOCTH,
TpeHusi. CB3b 3HEpruu U padoThl. [loTeHMabHAS SHEPTUA TeNa, NOJHATOrO Haj
MTOBEPXHOCTHIO 3eMJH. [loTeHIIManpHas 3Heprus C:kaTou NpykuHbl. KuneTnyeckas
sHeprusi. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHUS MEXaHUYECKOU
DHEPIUH.

JHemoncmpayuu.

1. HaGnrogeHne MexaHMYECKOTro JIBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX Tell

OTCYETa.
2. CpaBHeHHME NyTE€Hd M TPACKTOPUN JBHXKEHHUS OJHOTO M TOTO XK€ Tela
OTHOCHUTENBHO Pa3HBIX TEJI OTCYETA.
N3mepenne ckopOCTH U yCKOPEHHUS PSIMOJIMHENHOTO JBUKEHUS.
4. HccnenoBaHre MPU3HAKOB PABHOYCKOPEHHOIO JIBUKEHUS.
HaGnronenue nBm>xeHus Teia o OKPY>KHOCTH.



9.

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

Habmoienne MexaHM4eCKUX sIBJICHHM, MTPOUCXOISAUINX B CUCTEME OTCUETa
«Tenexxkay» mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCHUTEIIBHO
KaOuHeTa (QU3UKH.

3aBUCUMOCTh YCKOPEHHS Tejla OT MacChl TeJla M JEHCTBYIOLIEH HAa HEro
CHJIBI.

HaGutoieHue paBeHcTBa CUII IIPY B3aUMOAECUCTBUHU TeJl.

N3menenue Beca Tena Ipu YCKOPEHHOM JIBHYKEHUU.

[lepenaya umitynbca Ipy B3aMMOJECUCTBUH TEN.

[TpeoOpa3zoBanus S3HEPTUM IPU B3aUMOAECHCTBUU TEJ.

CoxpaHeHHE UMITyJIbCA IIPY HEYTIPYTOM B3aUMOJICHCTBUM.

CoxpaHeHne UMITyJIbca IpU a0COIIOTHO YIIPYTOM B3aUMOJIEHCTBHUM.
HabGnronenue peakTUBHOTO IBH>KEHUS.

CoxpaHeHre MEXaHUYECKOM SHEPTHU MPU CBOOOTHOM IMaCHUHU.
CoxpaHeHrne MEXaHMYECKON YHEPTUM IPH JBHKEHUU Tela MO AEHCTBUEM

IIPYKVHBI.

Jlabopamopnvie pabomel u onvimot.

1.

10.

11.

KoncTpynpoBanue TpakTa M pa3roHa M JAIBHEMIIETO PaBHOMEPHOTO
JBUKEHUS [IAPUKA WIH TEJIEKKU.

Ornpenenenue CpeaHed CKOPOCTH CKOJIBKEHUSI OpycKa WM JIBHXKCHUS
HIapyKa M0 HAaKJIOHHOM IIOCKOCTH.

OnpeneneHne yCKOpPEHHMs Tela NPHU PABHOYCKOPEHHOM JIBHJKEHHH I10
HAKJIOHHOM TIOCKOCTH.

HccnepoBanue 3aBUCMMOCTH MYTH OT BPEMEHHU MPHU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka TrHUIOTE3BI: €CIM MPU PABHOYCKOPEHHOM JIBHKEHUHU 0e3
HAa4YaJIbHOM CKOPOCTH IIyTHM OTHOCATCS Kak psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHH OJUHAKOBBI.

HccnegoBanne 3aBUCUMOCTH CWJIBI TPEHUS CKOJIBKEHUS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue ko3dpuiieHTa TPEHUS CKOIbKEHUS.

OnpeneneHne KECTKOCTU NPYKUHBI.

Omnpenenenne paboThl CUIIBI TPEHUS IPH PABHOMEPHOM JABMXKEHUH TeJa 10
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Onpenenenre pabOThl CWIbBl  YIOPYrocTH TMpU  TMOABEME TIpy3a C
UCIIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

N3yyeHue 3akoHa COXpaHEHUS SHEPTUU.

Pa3znen 9. Mexannueckue K0J1e0aHUA ¥ BOJIHBI.



KonebarenbHoe asmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUIA: TEPHO/I,
4acToTa, aMIUINTyJa. MaremMaTU4ecKuil U NpYKUHHBIA MadaTHUKU. [IpeBpameHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHKCHHH.

3aryxatomue — KojeOanus.  BbeiHykaeHHble — koseOanusa.  Pe3onaHc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHHYECKUMX BOJH. IIpogonbHbeie WH
MONEPEYHbIE BOJHBI. [[MMHA BOJHBI M CKOPOCTh €€ PpacHpOCTPaHCHMUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. MHPpa3Byk u
YIIbTpa3BYK.

Hemoncmpayuu.

1. HaGnrogenume xonebGaHuil Tem moj JCHCTBUEM CHIIBI TSHKECTH W CHJIBI
YIOPYTOCTH.

Hab6nronenue koneOanuii rpy3a Ha HUTU U Ha MPYKUHE.

HaGnronenue BIHY X A€HHBIX KOJIEOaHUN U pE30HAHCA.

PacnipocTpanenre npoaoiabHbIX U NONEPEUHBIX BOJIH (Ha MOJIENHN).

HabitoieHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YacCTOTBHI.

. AKyCTHYECKHUI pE30HAHC.

ﬂaﬁopamopubw pabomul u onvimol.

1. OmpeneneHve 4YacTOThl M IEpUOJA KOJEOAHWH MAaTeMaTUYECKOro
MasTHHKA.

o v oA W

2. OmpeneneHue 9acTOTHl ¥ IIEpHO/Ia KOJIeOaHHI TIPYKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEPHO/Ia KOJIeOaHUM MOIBEIIIEHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH MEPUO/IA KOJICOAHUH NPYKUHHOTO MasiTHUKA
OT Macchl Irpysa.
5. IIpoBepka HE3aBUCUMOCTH Teproja KoyieOaHWil rpy3a, MOJABEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.
6. OmBITBI, JACMOHCTPHUPYIOIIME  3aBHCHUMOCTh  IIepHojaa  KoJieOaHUM
MPYKUHHOTO MAasiTHUKA OT MAacChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. V3MepeHue ycKopeHHus: CBOOOHOTO TafeHHUSI.
Pa3znen 10. DyiekTpoMarHuTHOE 10JIE M 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMarHUTHOE  TOJie.  ODJEKTpOMarHuTHble  BOJIHBL.  CBONMCTBa
ANEKTpOMarHuTHhIX BOJH. Illkanma snaekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.
DneKTpoMarHuTHas Tpupoga cBera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBa
CBETa.
Hemoncmpayuu.
1. CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH.
2. BoaHOBBIC CBOMCTBA CBETA.



Jlabopamopnvie pabomul u onvimol.

1. M3ydeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIbIO MOOHIBHOTO

tenedoHa.

Pasznen 11. CBeroBLI€e sIBJIEHHS.

JlyueBas  momenp  cBera.  Mcrounukm ~— cBera.  IIpsaMonuHerHoe
pacnpoctpanenue cBeta. 3atMmenus Connna u JIlynel. Otpaxenue cBera. [lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBeta. 3akoH TmpenomieHusi ceta. [lonHoe BHYTpeHHee
oTpaxkeHue cBeTa. Mcnonb3oBaHHWE TIOJHOTO BHYTPEHHETO OTpPaXEHUs B
ONTUYECKHUX CBETOBOAAX.

JIunza. Xon myueit B muu3e. Ontudeckas cuctema GoToanmnapara, MUKpOCKOTIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opyKkoCcTh U 1aTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekTp. OmnbiTel HptoTona. Croxenue
CIEKTpalIbHBIX I[BETOB. J{Mcniepcust cBeTa.

emoncmpayuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OtpaxeHue cBera.

[Tonyyenue n300pakeHni B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.

[Ipenomnenue caera.

OnTtuyeckui CBETOBO/I.

Xon nyyel B coOuparolei JuH3e.

XoJ1 Ty4el B pacCEeUBAIOIIECH JIMH3E.

[Tonyuenne n300pakeHUM ¢ TOMOIIIBIO JIMH3.

[Ipunuun aeiictBus ¢oToarnmnapara, MUKPOCKONA U TEIECKOIIA.

10. Mones riaza.

11. Pa3noxenue 6e5oro cBera B CHEKTp.

12. [Tomy4yenue 6em0ro cBETa MPU CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnvie pabomel u onvimot.

1. HccnepoBanue 3aBUCUMOCTH yIila OTPaKEHHUSI CBETOBOTO Jyya OT YIJia
naJeHUs.

2. W3yueHue xapakTepHUCTUK U300paKEHUs MIPEAMETA B INIOCKOM 3€pKaJie.

3. HccnenoBanue 3aBUCUMOCTH yTila MPEJIOMIIEHHS] CBETOBOIO JIyda OT yria
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIION.

4. Tlomydenune n300pakeHUi C MOMOILBIO COOMPAIOIIECH JTUH3bI.
Omnpenenenre (HOKYCHOTO PACCTOSIHUSI K ONTUYECKOM CHIIBI COOMparoIeit
JIMH3BI.

6. OIBITHI 110 PA3T0KEHUIO OEJIOr0 CBETA B CIIEKTP.

7. OmnbITHl IO BOCHPUSITUIO I[BETA MPEIMETOB MPU UX HAOIIOACHUHU Yepe3
LBETOBbIE (DUIIBTPBI.

L 0 N o Uk wWwDN R



Pasznea 12. KBanTtoBble sIBJICHUS.

OmnbiTel Pezepdopaa u mmanetapHas mozaens aroma. Moxens atoma bopa.
Hcnyckanue u noryonieHne ceera aromom. KBanTel. JInHeWyaTsie CIIEKTPEI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- 1 ramMma-u3nydeHuss. CTpoeHuEe aTOMHOTO
anpa. Hyxionnas wmozens aromHoro sapa. HM3zoronel. PaguoakTtuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SAnepHble peakuu. 3aKOHBI COXPAHEHHMS 3apsiIOBOIO U MAacCCOBOI'O YHCEIL
OHeprus CBsI3M aTOMHBIX snep. CBs3p Macchl M 3Hepruu. Peakuuu cuHTe3a u
nenenusd saep. Ucrounuku sneprun CosHIa U 3BE3I.

Snepnas sHeprertvka. JleMCTBHUS paJMOAKTUBHBIX H3JIYyYECHH HA IKUBBIC
OpPTraHU3MBI.

Hemoncmpayuu.

1. CHexTpsl U3JIy4EeHMs U MOTJIOIICHNUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp Bojopoaa.

4. HabGmonenue TpekoB B kamepe Buibcona.

5. PabGota cuéTunka HOHU3UPYIOUUX U3ITYUCHHIM.

6. Perucrpanus nznydeHus NpupoIHbIX MUHEPAIOB U IPOLYKTOB.

Jlabopamopnwvie pabomul u onvimol.

1. HabGnrogeHue CIUIONIHBIX ¥ TUHEHYATHIX CIIEKTPOB U3IYUYCHUS.

2. HccnenoBanue TPEeKOB: M3MEPEHUE HHEPTUU YACTULBI MO0 TOPMO3ZHOMY

nytH (1o dotorpadusim).

3. U3mepenue pagnoakTUBHOTO (hoHA.

IHoBTOpUTEIHbHO-0000IAKOIIUI MOAYJIb.

[ToBTOpHUTENHEHO--000011AOLINIT MOy b MTPEIHA3HAUEH I CUCTEMaTU3alluu
1 00001IeHUS TPEAMETHOTO COJICPKAHUS U OTIBITA JEATEILHOCTH, TPUOOPETEHHOTO
Py U3YYEHUH BCETO Kypca (U3HMKH, a TaKXKe IJis MOATOTOBKH K OCHOBHOMY
roCyJlapCTBEHHOMY 7K3aMEHY MO (Pu3uke s 00y4YarolIuXxcsi, BHIOPABIIUX 3TOT
y4eOHBIN TpeIMeT.

[Ipn M3ydeHUM AAHHOTO MOJYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIEUMBAETCS JOCTHKEHHE MPEIMETHBIX U
METalpeMETHBIX  MUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, (QopMmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTh: OCBOEHUE HAYYHBIX METOJOB MCCIIEOBAHUS
SBJICHMA TPUPOABI M TEXHUKH, OBJIAJICHUEC YMEHHSIMHU OOBICHATH (U3MUECKHE
ABJICHUSI, TPUMEHSIS TOJIydYEHHbIE 3HAHMS, pellaTh 3aJa4d, B TOM YHUCJE
KaueCTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[TpyHIMIIHATBEHO AEATEIBHOCTHBIM XapaKTep JAaHHOTO pa3esa peannus3yeTcs 3a
CU€T TOTO, YTO OOYYAIOIIMECS BBHIMOJIHAIOT 3aaHUs], B KOTOPBIX UM IpeaJiaraeTcs:



Ha OCHOBE IIOJIyYEHHBIX 3HAHMHM pacno3HaBaTb M HAy4HO OOBICHATH
buznyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MMOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAyYHbIE METOJIbI UCCIEIOBAHUS (DU3UUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSICHATh HAay4YHbIE OCHOBBI HamOoJee BaXKHBIX JOCTH)KEHUH COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMED, IMTPAKTUYECKOTO UCIIOJIB30BAHUS PA3JIMYHBIX HCTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA INPEBPAILECHHS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
DHEPIUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBLI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne pu3nku Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsI HAIPaBICHO
Ha JOCTHKCHHE JINYHOCTHBIX, METAPEMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.
B pesynbrare nsyuenus UMK Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs
y oOyuaromerocsi 6yayT cOpMUpPOBaHBI CIEAYIONIME JTUUYHOCTHBIE PE3YyJIbTaThl B
YacTH:
e 1) maTpmoTHYECKOr0 BOCITUTAHUS:
e — IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUKCKON
(bu3NYECcKOi HayKH;
e — IICHHOCTHOE OTHOIICHHE K JJOCTHKEHHUSIM POCCUUCKHUX yUEHBIX--(DU3UKOB;
e 2) rpaKIaHCKOr0 U TYXOBHO-HPABCTBEHHOT0 BOCTIUTAHUS:
e —TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CYK/I€HUU OOIIECTBEHHO 3HAYUMBbIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM JOCTHKEHUI
busuky;

e — OCO3HAaHHME BAXXHOCTU MOPAJIbHO--3TUYECKUX IPUHILMUIIOB B JEATEIBHOCTH
Y4E€HOT0;

o 3)3CTeTHYeCKOro BOCIIUTAHMSA:

e — BOCIpPHUATHE ICTETUUYECKUX KAYECTB (PU3MUECKON HAYKH: €€ TapMOHUYHOTO

IIOCTPOEHHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

e 4) IEHHOCTH HAYYHOIO MO3HAHUS:

e — OCO3HAaHHE LIEHHOCTU (U3MYECKON HAYKHM KaK MOIIHOIO HHCTPyMEHTa
IO3HAHHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTMH, BAXXHEUIIEH COCTAaBIAIOLLECH
KYJIbTYpHI;

e — pa3BUTHE HAY4YHOU JIOOO3HATENLHOCTH, MHTEpEca K HCCIEA0BATENIbCKOM
JIEATEIIbHOCTH;

e 5) popmupoBaHus KyJbTYPHI 3I0POBbSI H IMOLMOHAJIBHOTO 0JIATOIOJIYYHSL:

e — OCO3HaHME ILIEHHOCTH O0e30macHOro oOpa3a >KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TPaBWJI OE30MaCHOTO TOBEACHUS Ha
TpaHCIOpPTE, Ha J0POrax, C AJIEKTPUYECKUM M TEIJIOBBIM OOOpYJAOBaHUEM B
JIOMAIITHUX YCIIOBUSIX;

e —c(opMHPOBAHHOCTH HaBBIKA peIICKCUM, TPU3HAHUE CBOETO MPaBa Ha OIMHUOKY
Y TAKOTO0 K€ MpaBa y APyroro 4ejioBeKa;

e 6) TPyAOBOIr0 BOCIIUTAHMSI:



— AaKTUBHOE y4YacTHE B PEIICHUM MPaKTHUYECKUX 3ajay (B paMKaxX CEMbH,
oOpa3oBaTeNbLHON  OpraHM3aIlui, Topoja, Kpas) TEXHOJOTHYECKOW U
COLIMAJIbHOM HAINPaBIEHHOCTH, TPEOYIOIIUX B TOM YHUCIIE U (PU3UUECKUX 3HAHUM;
— UHTEPEC K MPAKTUIECKOMY M3YUYEHUIO MPOoeccui, CBA3aHHBIX C (PU3UKOM;

7) IKOJIOTHYECKOr0 BOCIIMTAHUS:

— OpHEHTalus Ha NMpUMEHEeHHe (U3NYECKUX 3HAHUU AJs pelIeHHs 3a]ad B
o0nacTh OKpY’Kalollel cpenbl, MJIAaHUPOBAHUS TOCTYNKOB M OLEHKH HX
BO3MOYKHBIX MTOCJIEICTBUM JIJIs1 OKPYKAIOLIEN CPEIbI;

— OCO3HaHME TI00ATBHOTO XapaKTepa SKOJOTMUYECKHUX MpoOJeM M MyTed HxX
peleHus;

8) aganTanum K M3MEHSIOIMMCH YCJOBHSIM COLMAJIBHOW M NPHPOIHOM
cpenbl:

— MOTpPeOHOCTh BO B3aUMOJCHCTBUU NpPHU BBINOJHEHUU HWCCIEAOBAaHUN U
INPOEKTOB (DU3MYECKON HANPAaBICHHOCTH, OTKPBITOCTh OMBITY W 3HAHHIM
ApPYTuX,

— TIOBBIIIEHUE YPOBHA CBOEM KOMIIETEHTHOCTH Y€pe3 MNPAKTHYECKYIO
JESATEIIBHOCTb;

— HOTPEOHOCTH B (JOPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4Hclie (POPMYIUPOBAThH
UJIeU, TOHATHS, TUIIOTE3bI O GPUBNYECKUX 0OBEKTAX U SIBICHUSX;

— OCO3HaHMe 1e(pULIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 001acTu
bu3uKy;

— ITUIAHMPOBAaHUE CBOETO pa3BUTUS B IMPUOOPETEHUH HOBBIX (PUINYECKUX
3HAaHUU;

— CTPEMJICHHE aHAJIM3UPOBATh U BBISBIISITH B3aUMOCBSI3U IPUPO/IbI, OOIIECTBA U
HKOHOMHUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

— OLEHKa CBOMX JCUCTBHM C y4ETOM BIIMSHHMS HA OKPYXKAIOUIYIO Cpeny,
BO3MOYKHBIX IJI00AIbHBIX OCIEICTBUM.

METAINIPEIMETHBIE PE3YJIbTATbBI

B pe3ynbTare ocBoeHUs TPOrpaMmbI o (U3HKE Ha YPOBHE OCHOBHOTO OOIIIETO

oOpa3zoBanus y oOyuaromerocsi OyayT chOpMHUPOBAHBI MeTampeaMeTHbIE
pe3yJabTaThl, BKIIOYAIOIIUE TTO3HABATEIIbHBIC YHUBEPCAIBHBIC YUeOHbIC ACHCTBUS,
KOMMYHUKATHBHBIC ~ YHUBEpPCAJIbHBIC  yd4eOHBIC  JIEHCTBHUS,  PETYISTUBHBIC

yHHUBEpCaJbHbIE yueOHbIE TEUCTBUS.

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE JeiiCTBHS

Bba3oBbie Jjornueckue 1eiicTBUA:



BBISBJISITH W XapaKTEpU30BATh CYIIECTBEHHBIE IPU3HAKH OOBEKTOB
(stBIIEHUN);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(UKALIMUA, OCHOBAHUS JIJIs
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTHU U IPOTUBOPEYHS B PaCCMATPUBAEMBIX (DaKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH TPUYMHHO--CJICJICTBEHHBIC CBSI3W NPU W3YYCHUU (DU3HUECKHUX
SIBJIEHUH U MIPOLIECCOB, JEJIaTh BBIBOJIbI C UCIIOJIb30BAHUEM JIEYKTUBHBIX U
UHAYKTUBHBIX YMO3AKJIIOUEHUH, BBIABUIATh TUIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOSITENILHO BEIOMPATH CIIOCO0 perieHns yueOHON pU3NYecKoil 3a1aun
(cpaBHEHME HECKOJIBKMX BapUaHTOB pelIeHus, BbIOOp Haubosee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

Bba3oBnle ucciaenoBarebCKue 1eMCTBYA.

UCIOJIb30BATh BOMPOCHI KaK UCCIIEI0BATEILCKUI MHCTPYMEHT MMO3HAHMS,
MIPOBOJIUTH IO CAMOCTOSITEIFHO COCTABIICHHOMY TIJIaHY OIIBIT, HECIOKHBIN
bu3MUeCKuil IKCIIEPUMEHT, HEOOJBINOe HccileqoBaHUEe (U3UUECKOTO
SIBJICHUS;

OIICHMBaTh HAa TMPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(OpPMAIIUIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WU KCIIEPUMEHTA;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI TIO PE3yJIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

MPOTHO3WPOBATh  BO3MOXKHOE  JaNbHEWINIEe pa3BUTHE (DUINICCKUX
MPOIIECCOB, a TAK)KE BBIJIBUTATH MPETOI0KEHHS 00 UX PA3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unopmanmei:

MPUMEHSTh Pa3IUYHbIE METOJbl, HHCTPYMEHTHI U 3aIPOCHI IIPHU TOUCKE U
orOope WHGOPMAIMKM WIM JAHHBIX C Y4ETOM MPEUIOKEHHON yueOHOM
dbuznyeckoii 3a1a4u;

aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH UHGPOPMAIIHIO
Pa3IMYHBIX BUJOB U GOPM MPEACTABICHHUS;

CaMOCTOSATENILHO  BBIOMpATh ONTUMAIBHYIO (OpMYy TPEACTABICHUS
uHQOpMaAIMl W WUTFOCTPUPOBATH pelIaeMble 3aJladyd  HECJIOKHBIMHU
CXeMaMH, TuarpaMmMaMu, HHOU TpaduKoi M MX KOMOWHAIIUSIMH.

KoMMyHHUKaTHBHBIC YHUBEPCAJbHbIC YUeOHbIC NeHCTBHSA:

B XOJie OOCYXKJEeHUs y4eOHOro Marepuana, pe3yJbTaToB JIa0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYHIECTBY 00CYX AaeMOM TEMBI U
BBICKA3bIBaTh WU, HAIlEJICHHbIE Ha pELICHUE 33Jaud U TMOJAepKaHHE
OarokeaTeIbHOCTH OOIICHUS;



COIOCTABJISATh CBOM CYXKIEHUS C CYXACHHUAMHM JPYIMX Y4YaCTHUKOB
Juanora, oOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAXKAaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;
nyOIMYHO NPEICTABISTh PE3YIbTATHI BHIIOJHEHHOIO (PU3NYECKOTO OIIBITA
(3KCnIeprMeHTa, UCCIEAOBaHUs, IPOEKTA);

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHON 1 MHIUBUyJIbHOU
paboTHI IPU PEIICHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATh LEJId COBMECTHOM JEATEIbHOCTH, OPTaHU30BbIBATh JECHCTBUS
no e€ JOCTID)KEHUIO: pacHpeAeisaTh poOJH, OOCYXJaTh IPOLECCH U
pe3yJIbTaThl COBMECTHOU pabOThI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFOIEH;
BBITOJIHATH CBOIO 4acTh pabOThI, TOCTUrasi KAYECTBEHHOIO pe3yibTara Mo
CBOEMY HAIIPaBJICHUIO U KOOPJAUHUPYs CBOU JEHUCTBUS C APYTHUMHU YICHAMU
KOMAaH/IbI;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOLIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITENIHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1elCTBUS

Camoopranm3anus:

BBISIBJIATH IIPOOJIEMBI B KU3HEHHBIX M YYEOHBIX CUTYyalUUAX, TPEOYIOIINX
JUTs petieHust (U3MYEeCKuX 3HaAHUM;

OPUEHTHPOBATbCA B  PA3IUYHBIX MOAXOJAaX MPUHATHS  PELICHUHN
(MHIMBUAYaIbHOE, MPUHATHE PEUICHUS B TPYIIe, NPHUHITHE PEIICHUM
TpYHIoH);

CaMOCTOSITEJIbHO COCTaBJISATh AITOPUTM pellieHusl (PU3NUecKon 3a1auu Win
IUTAHAa MCCIIEOBAHUSA C Y4ETOM MMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTE, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pEICHU;
JienaTh BIOOp U OpaTh OTBETCTBEHHOCTH 3@ PEILICHUE.

CaMOKOHTPOJIb, IMOLUOHAIbHBIA HHTEJVICKT:

JaBaTh aJI€KBATHYIO OLEHKY CUTYallMH U MIpeaJiaraTh IJIaH €€ U3MEHEHUS;
OOBSACHATh NPUYMHBI  JIOCTHOKEHHS  (HEJOCTHIXKEHHUS)  PpPEe3yJIbTaToOB
NEeSATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B AESATEIBHOCTH (B TOM YHCIIE B XOJ BBINOJIHEHUS
(Gu3MUEeCKOro HMCCIAEAOBAHMS WM MPOEKTAa) HAa OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBLIMXCS CHUTYallMil, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHHBATh COOTBETCTBHE pE3yibTaTa 1IeJId U YCIOBUSM;

CTaBUTH ce€0s1 HA MECTO JAPYToro 4ejJoBeKa B X0JI€ CIIopa WU IUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBbI, HAMEPEHUS U JIOTUKY JPYToro;



MpPU3HABaTh CBOE MPaBO Ha OMIMOKY MPU pelieHnr PU3NUECKUX 3a7a4d Win
B YTBEPKJCHUSIX Ha HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

INPEAMETHBIE PE3YJIbTATDBI

K xoH1y 00yueHus B 7 KJiacce MpeaMETHbIE pe3yIbTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIUXCS YMEHHIA:

UCIIOJIB30BaTh  MOHATHS:  (U3MYECKHE U XUMUYECKHUE  SIBJICHUS,
HaOJIOICHUE, JKCIIEPUMEHT, MOJEINb, TUIIOTE3a, CAUHUIBI (DU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYyJia, arperaTHble COCTOSIHHs BellecTBa (TBEpAOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIKEHHE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHEITHOE ), TPACKTOPHS, PABHOJICUCTBYIOIIAs CUJIa,
nedopmanus (ympyras, IJIacTUYECKasi), HEBECOMOCTh, COOOIIArONIecs
COCYABI;

paznuuarh siBieHus (Aud@dy3us, TEIIOBOE IBUKEHUE YacTHUIl BEIIECTBA,
paBHOMEPHOE  JIBUDKEHUE, HEPAaBHOMEPHOE  JBWKECHHE, HHEPIUS,
B3aMMOJICHCTBUE TEJ, PABHOBECHUE TBEPIBIX TEN C 3aKPEIUIEHHOW OCBHIO
BpallleHUs], Iepeiava JaBJICHUs TBEPABIMU TEJIAMH, KUJIKOCTSIMU U Fa3amu,
aTMOC(PEpHOE J[ABJIICHHE, IUIABAHUE TEJ, IPEBPAIICHHUS MEXaHWYECKOH
SHEPIruM) MO OMHUCAHUIO WX XapPaKTEPHBIX CBONCTB M HAa OCHOBE OIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBJICHHE;

pacro3HaBaTh MPOSIBJICHUE U3YyYEHHBIX (U3UYECKUX  SBJICHUA B
OKpYXalollleM MHpEe, B TOM uHcIe (DU3NUYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI JIBMKCHHUS C Pa3IMYHBIMH CKOPOCTSMH B JKHBOW M HEKUBOU
Npupojie, ACUCTBUE CHUJIBI TPEHUST B MPUPOJAEC U TEXHHUKE, BIIMSHUE
aTMOC(EPHOTO JaBJICHHS Ha KUBOW OpraHW3M, IUIaBaHUE PHIO, phlYaru B
TeJIe YeJoBeKa, MPU ITOM MEPEBOJAUTH MPAKTUUECKYIO 3a/1ady B y4eOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMKCHIBATh MU3YyUCHHBIE CBOMCTBA TeN M (DM3UUECKHUE SBIICHUS, UCIIONIb3YsI
bu3ndeckue BeIMYUHbI (Macca, 00bEM, MIIOTHOCTD BEIIECTBA, BPEMS, ITyTh,
CKOPOCTb, CPEJIHS CKOPOCTb, CHJIa YNPYTOCTH, CHUJIA TSHKECTH, BEC TeJa,
cujia TpeHus, AaBjieHre (TBEPAOTO TeJa, )KUJIKOCTH, ra3a), BEITAIKHABAIOIIAS
CWJIa, MeXaHW4Yeckass paboTa, MOIIMHOCTb, IUIEYO CHUJIbI, MOMEHT CHJIBI,
KOO (PUIIMEHT TONIE3HOTO JEHCTBHUSI MEXaHWU3MOB, KWHETHYECKas U
MOTEHIIUAJIbHAS JHEPTUs), MPU ONUCAHUM TMPABUIBLHO TPAKTOBATH
(bU3UYECKUI CMBICIT UCIIOJIB3YEMBIX BEJTUYUH, UX 0003HAYCHUS U €IUHUITBI
bu3nYecKuX BEIWYUH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JaHHYIO
GU3MYECKYI0 BEIMYMHY C JPYTUMHU BEIMYMHAMH, CTPOUTH Tpaduku
M3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;



XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIB3YS MpaBUJIa CIIOKEHUs CUJI (BOJIb OJHOM IpsIMOii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUI0 paBHOBECHS phluara (010Ka),
«30JI0TO€ IIPAaBUJIO» MEXAHUKHU, 3aKOH COXPAaHEHUs MEXAaHUYECKOU
SHEPruM, NpPU H3TOM [JaBaThb CIOBECHYIO (OPMYJIMPOBKY 3aKOHa H
3aIMCBHIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3HUECKUE SIBICHMSI, IPOLIECCH U CBOWCTBA TEJl, B TOM UYHCIIE
U B KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITH TIPUYMHHO--CIICJICTBEHHBIE CBSA3H, CTPOUTH OOBsICHEHHE U3 1—2
JIOTHYECKHX IIaroB ¢ OMOpoil Ha 1-2 M3y4EHHBIX CBONCTBA (PU3UUECKHUX
SBJICHUH, PU3NUYECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemaTh pacu€THbIC 331a4u B 1—2 1elCTBUS, UCIOIb3YsI 3aKOHBI K (POPMYJIBL,
CBS3BIBAIOLIME (PU3NYECKHE BEIMYUHBI: HA OCHOBE aHAJIN3a YCIOBUS 3aa4n
3aMKCBIBATh KPATKOE YCIOBHE, MOJACTABIATH (PU3NYECKHE BEJIMYUHBI B
GopMyabl W TPOBOJAUTH PACU€Thl, HAXOAWTH CIPABOYHBIE JAHHBIE,
HEOOXOQUMbIE Il pelIeHus 3a7ad, OLEHUBaTh PEAIMCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEIMUMHBI,

pacno3HaBaTb NOPOOJIEMBI, KOTOPbIE MOXHO PpELIIUTh TMPU [OMOIIU
(U3UYECKUX METOJIOB, B ONTMCAHUHU UCCIEAOBAHUS BBIICISTH IPOBEPSIEMOE
IpeoJIoKeHNe (TUIOTE3Y), pa3indaTh U UHTEPIPETUPOBATH MOITYUECHHBIHI
pe3ysbTaT, HaXOAUTh OIIMOKM B XOJE OIBITA, JENaTh BBIBOJBI IO €ro
pe3yibTaram;

IPOBOJUTH OMBITHI 1O HAOMIOACHUID (U3UYECKUX SIBICHUM WK
(bu3MYECKUX CBOMCTB Tel: POPMYIUPOBATH MPOBEPSEMBbIE TPEANIOIO0KEHNUS,
coOupaTh YCTAaHOBKY U3 MPENJIOKEHHOTO0 000pyA0BaHuUs, 3aIUCHIBATD X0/
ombITa U (POPMYJIUPOBATH BHIBOJBI;

BBITIOJIHATD TNPSIMbIE W3MEPEHUS PACCTOSIHUSA, BPEMEHU, MAcChl Telna,
o0béMa, CHUJIBI M TEMIEpaTypbl C HCIOJb30BAHUEM AHAJIOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3aMUCHIBATH IOKAa3aHUs MPUOOPOB € YUETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MIPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJTHON (PU3MYECKON BEIMYUHBI OT
JIPYrol C HCHOJB30BAHMEM MPSIMBIX HW3MEPEHUH (3aBUCUMOCTH IyTH
PAaBHOMEPHO ABMKYILETOCS Tea OT BPEMEHU JBWKECHUS TEJIA, CUIIbI TPEHUS
CKOJIBKEHHUSI OT Beca Teljla, KadecTBa OOpaOOTKM IMOBEPXHOCTEH TeNl W
HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOIIAJA CONPUKOCHOBEHUS TEN, CHUJIBI
YIOPYrOCTH OT YAJIMHEHUS TPY>KUHBI, BHITAIKUBAIOLIEH CHUIIBI OT 00BEMaA
IIOTPYKEHHOM YaCTH TeJa U OT IVIOTHOCTH )KUAKOCTHU, €€ HE3aBUCUMOCTH OT
IUIOTHOCTU TeJa, OT TIyOWHBI, HA KOTOPYIO MOTPYXKEHO TENIO, YCIOBHIA
IJIaBaHus Tell, YCJIOBUN paBHOBECHs pbluara W OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAHUM  Y4EOHOTO UCCJEJOBaHMs, COOUpaTh YCTAHOBKY U
BBITIOJHATh WM3MEpPEHUs, CIenys MPEeAIOKEHHOMY IUIaHy, (UKCHpPOBATh
pe3yabTaThl MOTYYCHHONW 3aBUCHUMOCTH (DU3MYECKHX BEIMYMH B BHJE
NPEAJIOKEHHBIX TaOMUIl U TpaUKOB, JeiaTh BBIBOJABI MO pe3yjbTaTaM
UCCJIEIOBAHUS;

IPOBOJANTH KOCBEHHBIE HW3MEPEHHS (PU3UUYECKHX BEIMYMH (IJIOTHOCTH
BEILECTBA )KUIKOCTH U TBEPJOTO TEJA, CUJla TPEHUS CKOJIbKEHHUS, TABICHHE
BO3/lyXa, BBITAJIKMBAIONIAS CHJIA, JEHUCTBYIOLIAs Ha TMOTPYKEHHOE B
KUIKOCTh  TENO, KOI(PPUIMEHT TMOJE3HOr0  JACHCTBUS  IPOCTHIX
MEXaHU3MOB), CIleAys MPEMIOKCHHOW HHCTPYKIMHU: TPHU BBIOJIHEHUU
U3MEpPEeHH coOupaTh JKCIEPUMEHTAJIbHYI0O YCTAaHOBKY W BBIUUCIATH
3HAYCHUE NCKOMOM BEJIUYHMHBI;

cOOJII0/1aTh MpaBUiIa TEXHUKU O€30MacCHOCTH MpHU paboTe ¢ 1abopaTOPHBIM
o0opyI0BaHUEM;

yKa3bIBaTh MPUHIMIBI ACHUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, JTWHAMOMETp, COOOIIAIOIIUECS COCYbl, OapomeTp,
pBIYar, MOABWKHBIN U HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTB;
XapaKTepu30BaTh MPUHIMUMBI JCWCTBUA HW3YYCHHBIX MNPHUOOPOB M
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX OMNHMCAHUA (B TOM YHUCIHE:
HNOJUIMIHUKY, YCTPOMCTBO BOJONPOBOJA, THMIPaBIMYECKUN Ipecc,
MaHOMETp, BBICOTOMED, TOPUIHEBON HACOC, APEOMETP), UCIIOJIb3Ysl 3HAHUS
O CBOMCTBaX (PU3NYECKUX SBJICHUN U HEOOXOIMMBbIE (PU3UUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEPHl  (HaxXoAWTh  HUHPOpPMAIMIO O  TMpUMEpax)
IPAKTUYECKOI0 HCIOJIb30BaHUSA (PU3UUECKUX 3HAHUM B IIOBCEIHEBHOM
KU3HH J11 oOecrieueHusi 0e30MacHOCTU MpU 0OpallleHuu ¢ MpudopaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 3J0POBbS U COOJIOICHUS HOPM
HKOJIOTHYECKOTO TIOBEICHMSI B OKPYXKAIOLIEH CPEIE;

OCYILECTBISATh OTOOp MCTOYHHMKOB HHPopmanmu B HHTepHere B
COOTBETCTBHHM C 33JIaHHBIM MMOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOLIUXCS
3HaHUW © TYTEM CpPaBHEHUS PA3IMYHBIX HCTOYHUKOB BBIJICIATH
uHPOPMAITNIO, KOTOpas SIBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEJI0CTOBEPHOM;

WCITIOJIB30BATh MPHU BHITIOJHEHUN YUEOHBIX 3aJJaHUN HAYYHO--TIOMYJISIPHYIO
JIUTEPATYpPy (HPU3UUECKOTO COJIEP KaHUs, CIIPABOYHBIE MAaTEpUAIbl, PECYPCHI
cetu UMHTepHeT, BIajeTh MNpUEMaMH KOHCIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbBIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(OpMaluU (PU3NYECKOTO COAEpPKAHUSA, B TOM



qucIe MyOIuYHO JejaTh KpaTKue COOOIIEHUsI O pe3yIbTaTax MPOEKTOB WIIH
Y4€OHBIX MCCIEIOBAHUM, MPU ITOM TPAMOTHO HMCIOJIb30BATh M3YyUYCHHBIM
MOHATUMHBIA anmapar Kypca (PU3UKW, COMPOBOXKIATh BBICTYILJICHUE
MIPE3CHTAIE;

IIPU BBITIOJTHEHUU YYEOHBIX IMPOEKTOB M HCCIEJOBAHUM PpaCTIpEesiaTh
00s3aHHOCTH B TPYyNIE B COOTBETCTBHUU C ITOCTABICHHBIMH 3aJladaMH,
CJICIUTh 3a BBIIIOJHCHUEM IIJJaHa JCUCTBUM, AaJEKBAaTHO OIICHUBATH
COOCTBEHHBI  BKJAJ B  JEATCIIBHOCTh  TPYIIIBI,  BHICTPauUBaTh
KOMMYHHMKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBAS MHEHHUE OKPYKAIOIIUX.

K koHIy oOyueHus B 8 kiiacce rnpeamMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCSI YMEHU:

UCITIOJI30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAUINYECKNE U
amop(HbIe TeJa, HACBHIILEHHBIH U HEHACHIIICHHBIN Map, BIIAXKHOCTb
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrus, TEIJIOBOW JBUTATEllb,
AIIEMEHTAPHBIN JIEKTPUUYECKHUM 3apsijl, SJIEKTPUUECKOE MOJIE, MPOBOAHUKU
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUUYECKUI TOK, MATHUTHOE TI0JIE;
pasnuyath SIBIEHUA (TEIJIOBOE pAcCHIMPEHUE U CKaTue, TeIulolepesaya,
TEIJIOBOE PaBHOBECHE, CMAaUMBaHUE, KalWJUISIPHBIC SBJICHUS, UCIIAPEHUE,
KOHJCHCAllUsl, IJIaBICHHUE, KpUCTaliM3auus (OTBEplIEBaHUE), KUIICHUE,
Terlonepeaada (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3IIy4YEHHE),
ANEKTPU3ALUS TEJ, B3aUMOJIEUCTBHE 3apsAJIOB, NEUCTBUS DJIEKTPUUECKOTO
TOKa, KOpPOTKOE 3aMbIKAHUE, B3aMMOJECHCTBHE MAarHUTOB, [JEHCTBHE
MarHuTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHuTHasi UHIYKIIH)
[0 ONHMCAHUID HX XapakTEpPHbIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE W3YYEHHBIX (U3MYECKUX SBJICHUA B
OKpY’KaloIlleM MHUpE, B TOM uucCie (PU3NUYECKHE SIBICHUS B MPHUPOJE:
NOBEPXHOCTHOE HATSXKEHHWE U KalWUIApHBIE SIBICHUS B IMPUPOJIE,
KpUCTAJUIBl B Ipupone, usiydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEsl, CHEra, dJIEKTPUUYECKUe
ABJICHUSI B aTMoc(epe, 3JIEKTPUUYECTBO >KMBBIX OPraHM3MOB, MAarHUTHOE
noJie 3emii, Apen( moarocoB, pojib MArHUTHOTO MOJIS IS XKU3HU Ha 3eMIie,
NOJIIPHOE CHSIHME, IPU HSTOM IEPEBOJMUTH NPAKTUYECKYIO 3a1ady B
y4eOHYI0, BBIACNSTh CYLIECTBEHHbIE CBOMCTBa (NMPU3HAKH) (PU3UYECKHUX
SIBIICHU;

OMKCHIBATh MU3YyUEHHBIE CBONCTBA Tel U (PU3NYECKUE SIBJICHUS, UCTIONIb3YS
bu3nueckue BeTUUYHMHBI (TEMIepaTypa, BHYTPEHHSISI SHEPTHUsl, KOJTUYECTBO
TEIJIOTHI, YJelbHAasi TEIUIOEMKOCTh BEIECTBa, YJAENbHAs TeIioTa



IUIaBJICHUS, YJeNbHAs TEIIoTa MNapooOpa3oBaHMsl, yHA€JdbHAas TEIIoTa
CTOpaHHs TOIUTMBA, KOI(PPHUIMEHT TOJNE3HOTO JAEWUCTBUA TEIUIOBOM
MAaIllMHbI, OTHOCUTEJIbHAS BIAXKHOCTB BO3yXa, JJICKTPUUECKUM 3apsij, CUila
TOKA, dJIEKTPUYECKOE HAIIPSHKEHUE, COIIPOTUBIICHUE IPOBOJHUKA, YACIBHOE
COIIPOTHUBIIEHHUE BEIIECTBA, pab0Ta U MOLITHOCTB AIEKTPUUECKOTO TOKA), IPU
OMKCAaHUU TPABUIBLHO TPAKTOBaTh (PUIWYECKUN CMBICT HCIIOIb3yEeMbIX
BEJIMYMH, OOO3HAYEHHUS W €IUHUIBI (U3NYECKUX BEJIHYMH, HAXOIUThH
(GopMyJibl, CBS3BIBAIOLIME JAHHYIO (DU3MUECKYIO BEIMUYUHY C JIPYTMMHU
BEJIMYMHAMH, CTPOUTh I'paUKH H3YYEHHBIX 3aBUCHMOCTEN (PU3HUYECKUX
BEJIMYMH;

XapaKTepu30BaTh CBOMCTBA Ted, (U3UYECKUE SBICHUS M TPOIECCHI,
WCIIOJIb3Ysl OCHOBHBIE TOJIOKEHHUSI MOJIEKYJISIPHO--KMHETUYECKOU TEOPUH
CTPOEHMSI BEIIECTBA, NPUHLMUII CYNEpHO3ULMHN MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsAaa, 3akoH Oma Juisl yyacTKa 1elH, 3aKOH
Jlxoynsa—JIeHna, 3aKOH COXpaHEHUs SJHEPTUH, IIPU HTOM JAaBaTh CIIOBECHYIO
(OpMYIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATHYECKOE BBIPAXKECHHUE;
OOBSACHATH (PU3MUECKHE NPOLECCHl M CBOMCTBAa TENl, B TOM YHUCIE U B
KOHTEKCTE CUTYalluil IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 | —2 JTOrMuecKux
iaroB ¢ omnopoi Ha 1—2 H3y4YEHHBIX CBOWCTBA (DPU3NYECKUX SIBJICHUM,
($U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTth pacy€THbIE 3adadyd B 2—3 JIEWCTBUS, HCIOJIb3Ys 3aKOHBI H
(dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMUYMHBI: HAa OCHOBE aHaln3a
YCJIOBHUSL 3a/la4yd 3aIMChIBATh KPATKOE YCIOBUE, BBIABIATH HENOCTATOK
JAHHBIX I pelleHHs] 3aJadyd, BbIOMpATh 3aKOHbI W (OPMYJIbL,
HEeoOXoauMble JUisl €€ peleHus, NPOBOAUTH PAcu€Tbl M CpPaBHUBATH
NOJTy4YE€HHOE 3HaUeHUE (PU3NYECKON BEIMYMHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MpPOOJEMBbl, KOTOpPHIE MOXXHO pELIUTh MpPU OMOIIH
(U3MYECKUX METOJOB, MCHOJb3Yys ONUCAHUE HCCIENIOBAHUS, BBIICIAThH
IIPOBEPSAEMOE  MPEAIOJIOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSAKA
IIPOBEJCHHUSI HCCIIENOBAHUs, J€IaTh BBIBOIBI;

OPOBOAUTH OMBITBI 1O HAOMIOAEHUIO (PU3NYECKUX SBICHUN WIH
(bu3MYEeCKUX CBOMCTB TeN (KalUJUIPHBIE SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT €ro 00bEéMa, TeMIepaTypbl, CKOPOCTH MPOLIECCA OCThIBAaHUS U
HarpeBaHUsl MpU HU3JIYYEHUH OT I[BE€Ta H3JIydarouiedl (MOrjolarole)
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHHUsI BOABI OT TEMIIEPATYPhI KUIKOCTH U
IUIOIIAAA €€ TIOBEPXHOCTH, DJIEKTPHU3alMs Tel W B3aUMOACHCTBHE
DIEKTPUYECKUX  3apsAlIOB, B3aWMMOJEWCTBUE IOCTOSHHBIX MArHHUTOB,
BU3yaJIM3allisl MAarHUTHBIX IIOJIENM TMOCTOSHHBIX MAarHWTOB, JAECHUCTBHS



MarHUTHOTO TIOJII Ha MPOBOJHHMK C TOKOM, CBOWCTBAa 3JEKTPOMArHuTa,
CBOMCTBA DJIEKTPOJBUTATENSI TOCTOSHHOTO TOKa): (HOpMyIHpOBaTh
poBepsieMble MPEATONIOKEHHsI, COOMPATh YCTAHOBKY M3 MPEAJI0KEHHOTO
000pyZ0BaHUs, OMUCHIBATH XO/1 OTbITAa U (HOPMYIUPOBATH BHIBO/IBI;
BBITIOJIHATD MPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHON BIAKHOCTH
BO3/lyXa, CHJIBI TOKa, HANPSDKEHHS C MCHOJb30BAaHUEM aHAJIOTOBBIX
npuOOPOB W JATYMKOB (PU3NYECKUX BEIWYWH, CPAaBHUBATH PE3YJIBTATHI
HU3MEPEHUH ¢ y4ETOM 3aJJaHHON a0COIFOTHOM MOTPEITHOCTH;

MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTU OAHOM (PM3UYECKON BETMYUHBI OT
JIpYrol C HCIOJb30BAaHUEM MPAMBIX H3MEPEHHH  (3aBUCHUMOCTH
CONPOTHUBJIEHUSI MPOBOJHUMKA OT €ro JJIMHBI, IUIOMIAINA IONEPEUYHOIO
CEUEHHMS U YACIBHOIO CONMPOTUBJIEHUS BEIIECTBA IPOBOJHUKA, CHIIBI TOKA,
UIYIIEro 4Yepe3 MPOBOJHUK, OT HANpsHKEHWS Ha  IPOBOJHUKE,
UCCIIEOBAHUE IMOCIEAOBATEIBHOIO W  MApajluIeIbHOrO0  COEAUHEHHI
IPOBOJHUKOB): IJIJAHUPOBATh MCCIIEOBAaHUE, COOMpaTh YCTAaHOBKY U
BBINIOJIHATh W3MEPEHHUs], CIeAys MPEeMIOKEHHOMY IUIaHy, (PUKCHpPOBATH
pe3ynbTaThl MOJIYYEHHOU 3aBUCHUMOCTH B BUJE TaOIUL U rpauKoB, 1e1aTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIIEI0BAHMUS;

MPOBOJAUTh KOCBEHHBIE H3MEPEHUs (PUIMUECKUX BEJIUYUH (yAesbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMPOTUBIEHHWE TPOBOJHUKA, padoTa U
MOIIIHOCTh DJIEKTPUYECKOTO TOKA): TJIAHUPOBATh W3MEPEHHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO0 YCTAHOBKY, CIENysl MPEIJIOKEHHON WHCTPYKLMUH, U
BBIYHCIIATH 3HAUCHUE BEITMYNHEI;

COOJTI0IaTh MpaBUiia TEXHUKUA 0€30MaCHOCTH MPpHU paboTe ¢ 1ab0paTOPHBIM
o0opyI0BaHUEM;

XapaKTEepU30BaTh MPUHIUIBI  JIEWCTBUS HM3YyYCHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM HA WX OMUCAHUS (B TOM YHCIIE: CUCTEMa
OTOIUIEHUS] JOMOB, TUTPOMETP, NapoBasi TypOMHA, aMIIEpPMETP, BOJIBTMETP,
CUETUMK DJIEKTPUYECKOW DHEPrUH, AJIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTelIbHbIC AIEKTPONIPUOOPHI (mpumepsr), ANEKTPUYECKUE
MPEIOXPAHUTEITH, HIEKTPOMATHUT, AJIEKTPOBUTATEH TOCTOSTHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOWCTBaX (PM3MUECKUX SIBICHUH U HEOOXOJIHUMBbIE
bu3nuecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTENbHbBIC
pUOOPHI O CXEMaM M CXEMATUYHBIM PUCYHKAM (KHJIKOCTHBIN TEPMOMETP,
TEPMOC, TICUXPOMETP, TUTPOMETp, JIBUTaTeldh BHYTPEHHETO CropaHus,
AJIEKTPOCKOI, PEOCTaT), COCTaBISATH CXEMbl JJIEKTPUYECKUX Iened ¢
NOCJIEIOBATEIbHBIM U NTAPAJIEIBHBIM COCIMHEHUEM 3JIEMEHTOB, pazinyas
yCIIOBHBIE 0003HAYEHHSI 3JIEMEHTOB AJIEKTPUUECKUX LIETIEH;



OPUBOAUTH  MpPUMEpPHl  (HAaXOAWTh HUHPOPMALMIO O  [pUMepax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3UUECKUX 3HAHUM B TIOBCEIHEBHOM
XKU3HU U oOecrieyeHus: 6€30MacHOCTH MPH OO0paIlleHHH ¢ MpudopamMu u
TEXHUYECKUMHU YCTPONUCTBAMU, COXPAHEHUS 3/IOPOBbS U COOJIIO/IEHUS HOPM
HKOJIOTHYECKOTO TIOBEICHUSI B OKpYKaloLIeH cpelie;

OCYIIECTBJIATh TOUCK WHGOpMAIMu  (HU3NIECKOTO COACpKAHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIMXCA 3HAHUM W IYTEM CPABHEHUS
JOTIOJTHUTEBHBIX UCTOYHUKOB BBIJIEIATH HH(GOPMAIIUIO, KOTOpas SBJISIETCS
MPOTUBOPEUYUBOMN HIIM MOXKET ObITh HETOCTOBEPHOM;

WCITI0JI30BATh MPHU BHITIOJHEHNUU YUEOHBIX 33JJaHUN HAyYHO--TIOMYJISIPHYIO
JAUTepaTypy (HPU3MUECKOTro COEpKaHus, CIIPABOYHbIE MaTepUaIbl, PECYpPCHI
cetu HMuTepHeT, BIajeTh MNpUEMaMH KOHCIEKTUPOBAHUS  TEKCTa,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHHUS,
00o0miass MHGOPMALMI0O M3 HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO
COJZIepKaHUs, B TOM YHUCIIE TyOJIMYHO NPEICTABIIATh PE3yIbTaThl IPOEKTHOM
WA UCCIIEZIOBATEBCKOM NESTEINBHOCTH, TIPU 3TOM IPaMOTHO HCIIOIh30BaTh
U3YYEHHBIM TOHATUHHBIN amnmapaT Kypca (U3HKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALIAEN;

IOpU BBIIOJHEHUN YYEOHBIX IPOEKTOB M HCCIEHAOBAaHUN (U3HUECKUX
IPOLIECCOB paclpeiesisiTh OOS3aHHOCTH B TIpPyHIe B COOTBETCTBUU C
MIOCTaBIICHHBIMU 33J]a4aMHM, CJICIUThH 32 BHITIOJHEHUEM IJIaHa JEHCTBUHN U
KOPpPEKTUPOBAaTh €ro, aJCKBAaTHO OICHUBATh COOCTBEHHBIH BKJIAJ B
JeSITEJIbHOCTD TPYIIIbI, BHICTPaUBaTh KOMMYHUKAaTHBHOE B3aUMOJIEICTBHE,
IPOSIBIISSE TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koHniy oOyueHust B 9 kijiacce npeIMeTHbIEe pe3ybTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IOHATHA: CUCTEMa OTCY€Ta, MaTepHUajibHasg TOYKa,
TPAEKTOPHs, OTHOCUTEILHOCTh MEXaHUYECKOro ABMXKEHUS, nedopmanus
(ympyrasi, mjacTuyeckas), TPEHHUE, LEHTPOCTPEMUTEIBHOE YCKOpPEHUE,
HEBECOMOCTh M MEpEerpy3ku, LEHTP TSKECTH, aOCOIIOTHO TBEPAOE TEIO,
HEHTP TSKECTH TBEPAOIO Tela, paBHOBECHE, MEXaHUUYECKHUE KojeOaHus u
BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPA3BYK, DJIEKTPOMArHUTHBIE BOJIHBI, I1IKaJIa
AIIEKTPOMATrHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1aJIbHO30PKOCTb, CIIEKTPbI
UCIIyCKaHMsI ¥ MOTJIOUIEHUs, anb(a-, OeTa- U raMmMa-u3JIy4eHus, U30TOIbI,
AJlepHasl JHEPreTUKA;

paznuyaTh SBJIEHUS (pPaBHOMEpPHOE M HEPABHOMEPHOE MPSMOJIMHENHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJMHEWHOE [BH)KEHUE, CBOOOJIHOE
NaJICHUE TeJI, PABHOMEPHOE JIBM)KEHHUE M0 OKPY’KHOCTH, B3aUMOJEHCTBUE



TE€J, PEaKTUBHOE JIBI)KEHME, KoJieOaTeabHOe ABMXEHHUE (3aTyXarouue u
BBIHYKJICHHBIE KOJIeOaHMsI), PE30HAHC, BOJIHOBOE IBIIKEHUE, OTPAKEHUE
3ByKa, MPSMOJIMHEHHOE pacCIpOCTPaHCHUE, OTPAKECHHE U MPEIOMIICHUE
CBETA, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIoKeHHE OEJIOro CBETa B
CHEKTp M CJOXXEHHE CHEKTpaJIbHBIX IIBETOB, JIMCIIEPCUSl CBETA,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOTO CIEKTpa
W3ITyYeHHUsI) TI0 OMMCAHUIO UX XapaKTePHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX  SBJICHUNA B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3NYECKHE SIBICHHUS B MIPHUPOJE:
MIPWINBHI M OTJIMBBI, NBIKEeHNE TUIaHeT COTHEYHON CHCTEMBI, PEaKTUBHOE
NBIDKEHUWE JKUBBIX OPTraHW3MOB, BOCTIPHUSITHE 3BYKOB IJKHBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKHe BOJIHBI, IIyHAMH, 03XO, I[BE€Ta Tel,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOIOTHYECKOE JECUCTBUE BUIUMOTO,
yIbTPaUOIECTOBOTO U PEHTICHOBCKOTO M3My4YCHUH, €CTECTBEHHBIM
PagNOaKTUBHEIN (OH, KOCMUYECKHE Jy4d, PAJAHMOAKTHBHOEC H3IydEHUE
NPUPOAHBIX MHHEPAJIOB, JCWCTBHE pPAJAMOAKTUBHBIX W3IyYCHHA Ha
OpraHu3M 4eJIOBeKa), MPH STOM IMEPEBOAUTH IMPAKTHUUECKYIO 3ajJady B
y4eOHYI0, BBIJCNSTH CYIIECTBEHHbIE CBOMCTBA (NMIPU3HAKH) (PU3MUECKHUX
SIBJICHU;

OTMCHIBATh M3yUYCHHBIE CBOMCTBA TeN U (YM3UYECKUE SBIICHUS, UCIIONB3YS
dbusznueckue BENIUYMHBI (CpPEeIHSsl WU MTHOBEHHAash CKOPOCTh Tela TIpHU
HEPAaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, TEpPEeMEIIeHHe, MyTh, yTrioBas
CKOPOCTb, CHUJIa TPEHUS, CUJIa YIOPYTOCTHU, CHJIA TSDKECTH, YCKOPEHUE
CBOOOTHOTO TIAaJEHUs, BEC Teja, HUMITYJIbC Tela, WMIYJIbC CHIIHI,
MexaHW4eckas paboTa W MOIIHOCTh, IOTEHIMAIbHAS DJHEPTUs Tea,
MOJHSITOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPTUS CHKATON
MPY>KUHBI, KHHETUYECKAasi SHEPT U, IOJTHAS MEXaHWYeCKast DHEPTHs, IEPHO/T
¥ YacToTa KoJjcOaHWi, JIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOpPOCTh CBETa, TOKa3aTelb TMPEIOMIICHUS CpEeIbl), TMPH ONMUCAHUN
MPaBUJIBHO TPAKTOBAaTh (HU3UYECKUN CMBICI HCIOJIB3yEMbIX BEIUYHH,
0003HaueHUs W CAUHHIBI (U3UYECKUX BEIUYWH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UUYECKYI0 BETUYHMHY C JAPYTMMH BEIMYUHAMH,
CTPOUTH TpapUKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEePU30BaTh CBOMCTBA TeJN, (PU3MUYECKHE SBJICHHUS W TIPOIECCHI,
UCITOJIB3YsI 3aKOH COXPAHCHHS SHEPIHH, 3aKOH BCEMHPHOTO TSATOTCHHS,
NPUHITUI  CYTEPIIO3UIIMKM CHJI, TPUHIWI OTHOCUTENbHOCTH [ amwres,
3aKk0HBl HBIOTOHA, 3aKOH COXpPaHEHUSI UMITYJIbCA, 3aKOHBI OTPAKECHHS W
MIPEJIOMJICHUS CBETA, 3aKOHBI COXPaHEHUS 3apsJ0BOTO M MACCOBOTO YUCEN



IpU SJAEPHBIX PEaKLUsIX, MPU 3TOM JIaBaTh CIIOBECHYIO (POPMYIMPOBKY
3aKOHA M 3aIIUCBhIBAaTh €0 MaTEMAaTUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl W CBOICTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyalil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHIABIAThH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpPOM Ha 2—3 W3YYCHHBIX CBOWMCTBAa (PU3UUYECKUX SIBICHUH,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacyE€THBIE 3a/1a4M (ONUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHUI),
UCIOJIB3YS 3aKOHBI U (DOPMYJIBI, CBS3bIBAIOLINE (PU3NUECKUE BEINYUHBL: Ha
OCHOBE aHaJIM3a yCJIOBUS 3aJ]aul 3alIMChIBaTh KPATKOE yCIOBUE, BBISABIIATD
HEJOCTAIONINE UM U30BITOYHBIEC JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBI,
HEOOXOJMMbIE N7l PEIICHHs, TMPOBOJUTH pacuy€Tbl W  OIEHUBATh
PEATUCTUYHOCTH TOJTYYCHHOTO 3HAYCHUS PU3NIECKON BETUIHHEI,
pacrno3HaBaThb MPOOJEMBbI, KOTOpPbIE MOXHO pPEIIUTh MpPU I[OMOIIU
(U3NYECKUX METO/OB, HCIOJb3ysl OINUCAHUE HCCIEIOBAHUSA, BBIIEIATDH
IPOBEPSIEMOE  NPEINOJIOKEHNE, OLEHUBATh IPABUIBHOCTh IOpsAKa
NPOBEJCHUS  UCCICOBAHMS, JIeJaThb BBIBOABI, HHTEPIPETHPOBATH
pe3ynbTaThl HAOMIOAEHUI U OIBITOB;

IPOBOANUTH OMBITHI TIO HAOMIOACHUIO (PU3NYECKUX SBICHUM WM
¢u3nyecKkux CBOWCTB Ted (M3ydeHHe BTOporo 3akoHa HpioToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCUMOCTh MEpHUOAAa KOJEOAHUU MPYNKUHHOTO
MasiTHUKa OT MAaccChl Tpy3a U >KECTKOCTH MPYXKUHBI U HE3aBHUCUMOCTH OT
aMILUTATYAbl MAJIBIX KOJeOaHUM, IPSIMOJIMHEHHOE pacipOCTpaHEHHUE CBETA,
pasioxkeHue Oenoro cBeta B CHEKTpP, U3yuE€HUE CBOMCTB M300pakeHHUs B
IUIOCKOM 3€pKalie M CBOICTB H300pakeHUs MpeaMeTra B coOuparoiien
JUH3€e, HAOJIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB H3Iy4eHUs):
CaMOCTOATENIbHO  COOMpaTh YCTAaHOBKY M3 HM30BITOYHOrO Habopa
000pyZ0BaHUsl, OMKUCHIBATH XOJ OIBITA U €r0 Pe3yJIbTaThbl, POPMYIHPOBATH
BBIBO/IbI;

IPOBOAUTH NPU HEOOXOAMMOCTH CEPHUIO MPSAMBIX HU3MEPEHUMN, OIpeaestsis
CpellHee 3HayeHue usMepseMor BenuuuHbl (POKYCHOE paccTosHUE
coOuparolel JIMH3bl), OOOCHOBBIBATH BBIOOp cHocoba H3MEpPEeHUs
(M3MepUTEILHOTO PUOOpPa);

OPOBOAUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (PU3UUECKHX BEIUYUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHU (3aBUCUMOCTbH IyTH OT BPEMEHU MpHU
PAaBHOYCKOPEHHOM JIBIDKEHMHM ©0€3 HayajdbHOM CKOpOCTH, TIepuoja
KOJIe0aHUN MaTeMaTHYeCKOT0 MasTHUKA OT JJIMHBI HUTH, 3aBHCHMOCTH
yria OTpakeHUs CBETa OT yrjia MaJeHUs U yria NpeJoMJIeHUs OT yria
NajieHus): IJIaHUPOBATh UCCIENOBaHHE, CaMOCTOSITENIbHO COOUpPATH



YCTaHOBKY, (PUKCHUPOBAaTh pe3yNbTaThl MOJYYEHHOH 3aBHCHUMOCTH
(¢u3nyecKUX BEIMYMH B BUZAE TaOMUI] U rpaduKoOB, AeNaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BAHNUS;

IPOBOJNUTH KOCBEHHBIE H3MEpPEHUsl (U3MUECKUX BEIUYUH (CpEAHss
CKOpPOCTb U YCKOPEHHE TeJIa IPU PABHOYCKOPEHHOM JBUKEHHUH, YCKOPEHUE
CBOOOJHOTO TMaJeHusl, >KECTKOCTh TMPYKUHBI, KOAPQPUIUEHT TPEHHUS
CKOJIbXKEHUS, MEXaHW4ecKass paboTa M MOIIHOCTh, YacTOTa W TEPUOJ
KoJIe0aHUI MaTEMaTUYECKOTO U IPYKUHHOI'O MaITHUKOB, OIITUYECKAs CUJIa
cobuparolell JUH3bl, PaJUOaKTUBHBIA (DOH): IMIAHUPOBATh W3MEPEHUS,
cOOUpPaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIIOJIHATH H3MEpPEHUS,
clieys TPEAJIOKEHHON MHCTPYKIUH, BBIYUCIATH 3HAUCHUE BEIUYUHBI U
aHAIM3UPOBATh  TOJYYCHHBIE  pE3yNbTaThl €  y4€TOM  3aJaHHOMN
HOTPEIIHOCTH U3MEPEHMUI;

coOJII01aTh MpaBUJia TEXHUKUA 0€30MMacCHOCTHU MpHU padoTe ¢ J1abopaToOpHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TMPH3HAKA M3YUYEHHBIX (U3NYECKUX MOJEIEH:
MaTepuajgbHas TO4YKa, abCONIOTHO TBEPJOE TENO0, TOYCYHBIH HCTOUYHHUK
CBETa, JIy4, TOHKasl JTMH3a, [IJIJaHeTapHas MOJEJb aTOMa, HyKJIOHHAsl MOJIENb
aTOMHOTO s11Ipa;

XapaKTepu30BaTh MPUHIUIBI JACWCTBUA HW3YYCHHBIX MNPHOOPOB W
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OMNHCAHHUA (B TOM YHCIE:
CHHUIOMETP, NATUYUKH TOJIOKEHUS, PACCTOSHUS M YCKOPEHHs, pakeTa,
9XOJIOT, OYKH, MepHuckomn, ¢oToanmapar, OINTUYECKUE CBETOBOJBI,
CTHIEKTPOCKON, JJO3MMETp, Kamepa BumbcoHa), HCHONB3ys 3HAHHUS O
CBOMCTBax (U3MYECKHX SBJICHUW W  HeoOXoaumble (U3UUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHYHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIHHBIX TPHOOPOB U TEXHOJIOTUIECKUX MPOIIECCOB MPU
pelieHnr  y4eOHO--TIPaKTUYECKUX  3a/ad, ONTHYECKHE CXEeMBbl s
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3€pKajie M COOMpArOLIEH JIMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HH(OpPMALMIO O  MpUMEpax)
IPAKTUYECKOrO HCIOJIb30BaHUsA (PU3UUECKMX 3HAHUM B IOBCEIHEBHOM
XKU3HU U oOecrieueHus: Oe30MacHOCTH MPpU 0OpalieHuy ¢ mpudopaMu u
TEXHUUYECKUMHU YCTPOUCTBAMH, COXPAaHEHUS 37I0POBbsSI U COOTIOICHUS HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKpY>KaIOIEeH cpejie;

OCYIIECTBJIATh TOUCK WHGOpMaIMK  (HU3UIECKOTO COACp)KAHUA B
HuTepHeTe, caMoCTOATEIbHO (POPMYIHPYs OMCKOBBIN 3ampoc, HaXOIUTh
MyTH OTPEENICHUs] JOCTOBEPHOCTH MOTYYCHHONH MH(POpPMAIIMU Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOTHUTEIFHBIX UICTOYHHUKOB,



MCIIOJIb30BaTh MPU BBIIOJIHEHNUN YUYE€OHBIX 3a/laHUi HAYYHO--TIOMYJISIPHYIO
JAUTEepaTypy (HU3HMUECKOTrO COJIepKaHus, CIIPABOYHbBIE MATEPHAIIbI, PECYPCHI
cetu HTepHer, BnaaeTh NpuUEMAMH KOHCIIEKTUPOBAHHUS  TEKCTa,
npeoOpazoBaHusl HHOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE NUCHMEHHBIC U YCTHBIE COOOILEHUS HAa OCHOBE
uHGOpMAIlMU W3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO COACpkKaHUS,
yOJIMYHO MPEICTABIATh PE3YJIbTaThl IPOEKTHOM MM UCCIIEN0BATEIbCKON
NESATENIBHOCTH, TMpU 3TOM TIPaMOTHO  HCIOJB30BaTh  W3YYEHHBIH
HNOHATUMHBIN anmapar HM3y4yaeMoro pasjena (QU3MKU U CONPOBOXKIAThH
BBICTYIUICHHE TIIpe3eHTaluel ¢ yd4€ToM OCOOEHHOCTEM ayJuTOpHUH
CBEPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHUME

7 KJIACC
Koaun4vecTBO 4acos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposrbie)
Kontpoabnsie | IIpakTuyeckue
n/n NMporpaMmbI Bceero o0pa3oBaTe/ibHbIE
padoTbI padoThbI
pecypchl
Pa3znen 1. ®usuka u eé poJib B NO3HAHUH OKPY:KAIOIIEro MUpa
bubmnoreka [IOK
1.1 0} - 2
H3Hka - Hayka 0 rpHpone https://m.edso0.ru/7f416194
bubmuoreka [IOK
12 PH3HYECKHAC BETMHHEL 2 ! https://m.edso0.ru/7f416194
bubmanoreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIH METO]1 TIO3HAHMS httos://m.eds00.ru/7f416194
Hroro o pa3neny 6
Pa3nen 2. [lepBoHayajibHbIe CBeJIEHNS 0 CTPOEHHHU BellleCcTBa
bu6mmoreka [JOK
2.1 1
CTpoenHe BelecTsa https://m.edso0.ru/7f416194
99 JIBr>keHue ¥ B3aMMO/ICCTBUE YaCTHII 9 1 bu6mmorexa [IOK
' BEIECTBA https://m.edso0.ru/7f416194
bu6mmorexa [IOK
2.3 A 2
TPETATHBIC COCTOAMMA BEIECTBA https://m.edso0.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBH:KeHHe M B3aUMO/1eiicTBHE TeJl
3.1 MexaHn4ecKoe ABUKCHUE 3 bubmorera LOK

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



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

bub6mmoreka [IOK
32 Miepuus, Macea, m10THOCTS 4 ! https://m.edsoo.ru/7f416194
Bbu6moreka [JOK
33 Cuna. Buet cu 14 2 https://m.edsoo0.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. JlaBiieHne TBEPABIX TeJl, ;KHAKOCTEN U ra30B
41 Jasnenue. [lepenaya naBineHus TBEPAbBIMU 3 bubnuoreka [IOK
' TEJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubnnoreka [IOK
42 JlapileHne HKHIKOCTH > https://m.edsoo.ru/7f416194
bubmuoreka [IOK
43 ATmocepnoe aasnenne 6 https://m.edso0.ru/7f416194
44 JlelicTBUE )KUAKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubmuoreka [IOK
' B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 5. Pabora u MomHoCTh. DHeprusi
bu6mmoreka [IOK
>1 PaGora 1 MOIHOCTS 3 ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
52 Hpocthie MeXaHH3MEI > ! https://m.edso0.ru/7f416194
bu6mmoreka [JOK
: M 4 1
53 examecias stepris https://m.edso0.ru/7f416194
Hroro no pazneny 12
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 68 12



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

KosauuecTBo yacoB DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne /i Konrpoabnueie | IIpakrnyeckue
NMPOrpaMMbI Bcero o0pa3zoBaTe/bHbIE
padoThbI padoTsbI
pecypcbl
Pasznea 1. TensioBbie IBJICHUA
. 1 bubmmoreka [IOK
11 CTpocHue u CBOHCTBA BelecTsa ! https://m.edsoo.ru/7f4181ce
bubnnorexa [IOK
12 Tentonbie mpoueccet 2l 1 > https://m.edsoo.ru/7f4181ce
Hroro o pazneny 28
Pa3nen 2. JnekTpuyecKHe  MATHUTHBIE SIBJICHUSA
91 DneKTpuYeCcKue 3apsibl. 3apsHKCHHBIC Tella 7 1 bubmuoteka [IOK
' 1 UX B3aUMOJEHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [IOK
2.2 ITocTOSIHHBIN 3JIEKTPUUECKHM TOK 20 1 7 httos://m.edsoo.ru/7f4181ce
bubmmotexa [IOK
2. M 1 1.
3 ATHITHBIC ABJCHIE 6 > https://m.edsoo.ru/7f4181ce
bu6nuorexa [JOK
24 IICKTPOMArHHTHAS HHAYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 4 14.5



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

9 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne /i Konrpoabnueie | IIpakrnyeckue
NMPOrpaMMbl Bcero o0pa3oBaTebHbIE
padoThbI padoTsbI
pecypcbl
Pasznea 1. Mexannueckue sABJICHUSA
11 MexaHuueckoe ABMKEHUE U CIIOCOOBI ero 10 1 1 bubnmnoreka [IOK
' OITUCaHUs https://m.edsoo.ru/7f41a4a6
bubnnorexa [IOK
12 B i 2 1
SanMoAeHCTBHE e 0 3 https://m.edsoo.ru/7f41a4a6
bubmoreka [IOK
13 10 3
SaKOHBI COXpaHeHHS https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 40
Pa3nen 2. Mexanuveckue KoJieOaHUsI U BOJTHBI
bubmmotexa [IOK
2.1 M 7
CXAHHHCCKHE KOeOaHHA 3 https://m.edsoo.ru/7f41a4a6
bubmmotexa [IOK
2.2 M .3 8 1 3
CRATNMHACCIHE BOIIH. IBYX https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 3. Di1eKTpOMarHUTHOE MOJ1€ U JIeKTPOMATHUTHBIE BOJTHBI
31 DIEeKTpOMarHuTHOE oJie U 5 9 bubnmnoreka [IOK
' 3JIEKTPOMATrHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pasznen 4. CBeToBbI€ ABJICHUA



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

4.1 3aKOHBI pacCIIPOCTPaHEHUS CBETA 6 2 bubmorexa [OK
' pAcHpocTp https://m.edsoo.ru/7f41a4aé
bubmuorexa [IOK
4.2 JIuH3BI ¥ onTHYECKHe TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6nmorexa [IOK
4.3 Paznosxenue 6emnoro cBera B ClieKTp 3 2 htts://m.edsoo.ru/7f41a4a6
Htoro no pazneny 15
Pa3nen 5. KBanToBble siBJIeHUS
bubmmoreka [IOK
51 Hcnyckanue 1 IOTJIONICHHE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubnnorexa [IOK
52 CTpocHHE aTOMHOTO A1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6nuorexa [JOK
5.3 SAnepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pazpnen 6. [ToBTOpuTe/IbHO-06001AI0IIMIT MOYJIb
6.1 IToBTOpeHue 1 06001IEHNE COAECPIKAHUS 9 9 bu6muoreka LIOK
' Kypca Gusuku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro o pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J1S1 YYEHUKA
» ®usuka, 7 xnacc/ Iepeimkun V.M., MBanoB A.W., AkunonepHoe oo0mectBo «M3marenncTBo «IIpocBemieHne»
» ®usuka, 8 kiacc/ [epwimkua A.B., O01ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCThIO «M31aTebcTBO «DK3aMEH
» ®duswka, 9 xnace/ [lepeimkun .M., I'yrauk E.M., Banos A.U., [TerpoBa M.A., AkironepHoe obmiectBo «M3marensctBo «IIpocBenienne»
METOANYECKHUE MATEPUAJIBI AJIS1 YUUTEJIA
Pa3HoypoBHEBBIE CaMOCTOATENbHBIE U KOHTPOJIbHBIE paOoThl. Pusuka-7. Kupuk JLA.
5-e u3n., nepepad.- M.: MJIEKCA, 2009
COopHuk 3a1a4 1o ¢pusnke 7-9 Kiaccel: MocoOue TSl yaammxcst 0omeo0pa3oBaT
yupexaenuit/ B.1. Jlykamuk, E.M.MBanoBa.- 24-e uza.-M.: IIpocsemenue, 2010
Junaktrueckue matepuansl. Gusuka. 7 kimacc Mapon A.E., Mapon E.A.- M.: [Ipoda, 2012
Tectol k yuebnuky A.B. Ileporukuna, 7 knace/ H.K. Xannanos, T.A. XanHaHaHoBa.
M./Ipoda, 2015 .
®dusmka. 8 kirace. Meronuueckoe nmocodue /H. B. ®unonosuy. — M. : [Ipoda,2015208
IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU UHTEPHET
1. Komnexrust LIOP http://school-collection.edu.ru
2.Komnekius «EcTecTBeHHOHayUHBIE SKCIIEPUMEHTBD»: (pusnka http://experiment.edu.ru —
3.Mup ¢usuku: ¢puznueckuii skciepuMeHT http://demo.home.nov.ru
4.Cepgep kadenps! oome ¢pusuku puzpaka MI'Y: pusnueckuit mpakTUKyM U JeMOHCTpalUU
http://genphys.phys.msu.ru
5.Ypoxku no monekynsapHoit ¢pusuke http://marklv.narod.ru/mkt
6.®usuka B anumarnusx. http://physics.nad.ru
7.NuTepuer ypoku. http://www.interneturok.ru/distancionno
8.®Du3mKa B OTKPHITOM KoJutiemke http://www.physics.ru
9.I'azeta «®u3uka» M3garensckoro noma «llepBoe centsops» http://fiz.1september.ru
10. Konnekius «EcTecTBeHHO-HayYHBIE SKCIEPUMEHTHI»: (hu3uka http://experiment.edu.ru
11. BuptyanbHblii MeTOAMYECKUN KAOWHET yuuTesns GU3NKHA U aCTPOHOMHUU
http://www.gomulina.orc.ru
12. 3anauu no ¢usuke ¢ pemenusmu http://fizzzika.narod.ru

13. 3anumartenbHas Gu3MKa B BOIPOCAX U OTBETaX: CalT 3aciyxeHHoro yunurtens PO B.
Enpxuna

http://elkin52.narod.ru

14. KnaccuHas ¢usuka: caiit yuurens ¢usuku E. A. banaunoii http:/class-fizika.narod.ru
15. Kpatkwuii cripaBounuk o ¢usuke http://www. physics.vir.ru

16. Mup ¢usuku: pusnyeckuii sxcriepuMent http://demo.home.nov.ru

17. O6yuatomue TpEXypoBHEBBIE TeCTHI 10 ¢usuke: caT B. U. Perenpmana http://www.



physicsregelman.com

18. ®usukomI: B TOMOIIb HaunHawIeMy ¢Gu3uky http://physicomp.lipetsk.ru

19. TepMouHamMuKa: 3JIEKTPOHHBIN yuyeOHUK 1o (u3uke s 7-ro u §-ro kiaccos http:/
fn.bmstu.ru/phys/bib/I-NET/

20. ®usuka B anuManmsx http://physics.nad.ru

21. ®usuka Bokpyr Hac http://physics03.narod.ru












