MWHUCTEPCTBO NPOCBELLEHUA POCCUACKON ®ELEPALIUN

MwuHucrepcTBo o6pasoBaHuA U HayKu Mepmckoro Kpas

YnpasneHue o6pasoBaHus agMUHUCTpaumm KyabiMKapcKoro

PACCMOTPEHO

3acen% IIIMO

MYHULMMNANbHOrO OKpyra
MOBY "TumHasua Ne3"

COI'JTACOBAHO

3amec*rmwzxmpa

174

[Tpotokon Ne 1 ot «30»
aBrycta 2023 r.

7
ITnotHukoB M. B. X’ / [ITapoBa H.A.

ITpuxaz Ne 419 ot «30»
aBrycra 2023 r.

PABO4YAA NMPOrPAMMA

(ID 1498560)

yuebHoro npeamerta «Pusmnka»

Ans obyyatowmxca 7 — 9 knaccos

Kyabimkap 2023



MOSACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKe Ha YpPOBHE OCHOBHOIO 00mIiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHOi paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepxkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBAHHE
€CTECTBEHHO-HAYYHON TPAMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 HU3YYCHHS
bu3MKN Ha AEATeTbHOCTHOM OcHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOXXHOCTH y4eOHOTOo mpenmera B peanumzanuu TpedoBanuii ®I'OC OO0
IJTAHUPYEMBIM JTMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOYUCHHs, a TAKKe
MEXIPEIMETHBIC CBS3M €CTECTBEHHO-HAYUYHBIX YYEOHBIX IMPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHuUs.

[Iporpamma no usuke ycTaHaBIMBAET paclpeiejieHue yueOHOro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
U3Y4YCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4ETE BO3PACTHBIX OCOOCHHOCTEH 00yJaromuXcs.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ IEIbI0 OKa3aHUS METOAUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU pabodeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®du3zurka SIBISIETCS CUCTEMOOOPa3yIOIIUM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX
MPEIMETOB, IOCKOJIBKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MTPOLIECCOB U ABJICHUH,
M3y4aeMbIX XUMHEHN, OUoIoTuel, acTpoHoMueH U puznueckoit reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTUHY MHpA, NPEIOCTABISIET HauOoyee sSCHbIE
oOpa3sipl MPUMEHEHUsI HAYYHOr0 METO/a MO3HAHUs, TO €CTh Ccroco0a MOJydyeHUs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna U3 raaBHBIX 3a7a4 (PU3MUecKOro oO0pa3oBaHUs B CTPYKType OOIIEro
oOpa3oBaHUsl COCTOUT B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOU T'PAMOTHOCTH H
WHTEpeca K HayKe y 00yJaronuxcs.

WN3yuyenune ¢usukun Ha 0a30BOM ypOBHE TMPEIOJIaracT OBJAJCHHE
CJIEIYIONUMU KOMIIETEHTHOCTSAMHM, XapaKTePU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIIGHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCJICI0BAHNUS,

e HHTEPIPETHPOBATH  JIAHHBIE W  WCIOJB30BaTh  HAy4YHBIE
JI0Ka3aTesIbCTBA JIJIsl OJIYYEeHHS BBIBOJIOB.

[enu wusyueHuss (PU3NKK Ha YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusmka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00I11€00pa3oBaTeNIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElIeHHEM
Komnerun MunuctepcTBa npocsenieHus: Poccuiickoit @eneparuu (IpoToKoa oT 3
nexadpst 2019 r. Ne [1K-4BH).

Heau nzyyenuss Gusnuku:



npuoOpeTeHne WHTEepeca W CTPEMJICHUS OOYyYalomuxcsi K HaydHOMY
WU3YYEHHUIO TPUPOABL, PAa3BUTHE WX HHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEII;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJie MO3HaHUA U (HOPMHUPOBAHUE
HCCIIE0BATEIbCKOTO OTHOIIEHUS K OKPYKAOIIUM SIBIICHUSIM;
dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3yueHUs OCHOB
CTPOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;
dbopMupoBaHUE TIPEACTABICHUN O POJU (U3UKUA ISl Pa3BUTHUS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE  TPEACTaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
npoecCHOHATEHON AEATENBHOCTH, CBSI3aHHON ¢ (DM3UKOMU, MOATOTOBKA K
JagbHEeUIleMy OOyUYEeHUIO B 3TOM HAMNPABJICHUMU.

JlocTHKEHHME 3THX IIeJIed MPOrpaMMbl MO (PU3WKE HAa YPOBHE OCHOBHOIO
oO1iero oOpa3oBaHus 00ECIICUYNBACTCS PEIICHUEM CISAYIONTUX 3a1ay4:

npuoOpeTeHre 3HAHWM O JUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

npUOOpEeTeHNE YMEHUN OMUCHIBATH U OOBACHATH (DU3UUECKHUE SIBICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUK;

OCBOCHHME METOJIOB PpEIICHUS MPOCTEUIIUX Pacu€THBIX 3ajlady ¢
UCTIOJIb30BaHUEM buzrIecKux MOJICIICH, TBOPYECKHUX u
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOIOMATh MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITHLHBIX TPHOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpPMaIMEd PU3HMUECKOTO COAEepKaHuUs,
BKJIIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTUYECKOE OlICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu podheCCHOHATIBHON JIeSTEILHOCTH, CBI3aHHBIMU
c GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JOCTIKEHUSIX (PU3UYECKOM HAYKH.

Ha usyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanust oTBoUTCS 235 vacoB: B 7 kiacce — 68 yacoB (2 yaca B HeNEN0), B §
Kiacce — 68 vacoB (2 yaca B Henento), B 9 kinacce — 99 yaca (3 yaca B HENEIO).

[Ipennaraemepiii B mporpaMMe no (pu3MKe MepedyeHb JadbopaTOpHBIX padoT U
OIBITOB HOCUT PEKOMEHJATENbHBIA XapaKkTep, YUUTEIb JIeTaeT BHIOOP MPOBEACHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOCHHOCTEH
OoOy4Yarommxcs, CUcKa AKCIEPUMEHTAIbHBIX 3a/laHUi, MPEAJIaraéMbIX B paMKax
OCHOBHOT'O FOCYAapCTBEHHOI0 dK3aMeHa 10 (U3HKE.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

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

®dusnka — Hayka O npupone. SIBneHus npuponabl. PuU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbl. 3Mepenue @usnmueckux BeauuuH. PuznyecKue
npudopsl. [lorpemHocts n3mepeHnil. MexxayHapoaHasi CUCTEMA €IMHMUII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHUE
HaOmogaemMoro siiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C MOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHUSI.
2. @uznyeckue npuOOPhl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIOTOBBIM U
U (POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI ASIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOopa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue temmeparypsl NpH MNOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYpPHI.

6. IIpoBeneHue uccienoBaHus MO NMPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS O CTPOCHUH BeLeCTBA.

Crpoenue BemlecTBa: aTOMbl W MOJEKYJNbl, HX pa3Mmepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBm>kenne yactul BemectBa. CBS3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, nuddysus. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSIKEHUE U OTTAJIKUBAHHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHME Ia30B, KUIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenue muddysun.
3. HaGmionenue  siBieHUN,  OOBSCHSIOMIUXCS ~ MPUTSHDKCHUEM WA
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimaul.

1. Ouenka JuaMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOCHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO AEUCTBUS CHUIJT MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeqHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.
SBnenne uHEpUUHM. 3aKOH HMHEPLUUH. B3aummopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.
Cuita Kak XapakTEepUCTHKaA B3auMoAeHCTBHs Tesl. Cuia ynpyrocTd M 3aKoH
['yka. MI3mMepenne cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX II0 OJHOM npsiMoM. PaBHOonencTByromas cuil. Cruila TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKosA. TpeHre B IpUPOIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHHMUeCKOTro JIBHKEHUS TeTa.
2. U3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBeHus HHEPLUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTU MPU B3aUMOJECHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEJL.
6. Cno)xeHue cuj, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopusie pabomul u onvimel.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WU IIapuka o
HAKJIOHHOM TIOCKOCTH.
Onpenenenue IIOTHOCTH TBEPIOTO Tea.

4. OnbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMarivin)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

5. OnbITBI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBXKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBINICHUS U YBEIMYCHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmnepatrypbl. llepenaua naBieHus
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocratudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyIIHONW 000y0ukn 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTbH JAAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBHIO U TA30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela

Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcJoBHE IUIaBaHUsI TEJI: TIJIABAaHUE WM MTOTPYKEHUE TeJl B 3aBUCUMOCTHU OT
COOTHOIIEHHUS TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBHCMMOCTH Beca Tejla B BOJE OT 00bEMa NOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIONIEHM Ha  TEJO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChl TeJa.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH  CHUJIBI,
JEUCTBYIONIEH Ha TEJO B )KUAKOCTH, OT 00BEMA MOTPY>KEHHOU B )KUIAKOCTh
YacTHU TeJla U OT IUIOTHOCTHU KUJKOCTH.

5. KoHcTpyupoBaHue apeomeTrpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEICIIEHUE €€ TPY30IOABEMHOCTH.
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Pa3znen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs TIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [[pumeHeHue npaBusia paBHOBECHsI phluara K 0JI0Ky. «30J10TOe



npasuiio» Mexanuku. KI1JI nmpocTteix mexanu3moB. [IpocTeie MexaHU3MBI B OBITY U
TEXHHUKE.

Mexannueckas oHeprus. KuHeTtmueckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomol u onvimol.

1. Omnpenenenue paboThl CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAJIbHON IIOBEPXHOCTH.
2. HccnenoBanue ycnoBUM paBHOBECHS pblyara.
3. H3zmepenue KIIJl HaKI1OHHOM IIIOCKOCTH.

4. HByLICHI/Ie 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'UH.
8 KUIACC

Paszneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO--KUHETUYECKOU TEOPUU CTPOECHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKAAIOILINE
OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPHH.

Mopgenun TBEPAOTO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, XKUAKOCTEH U
TBEPABIX TEJII HA OCHOBE IIOJOXEHUM MOJIEKYISPHO--KHUHETUYECKON TEOPUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEeMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TeMmIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHHS
yacTull. BHyTpeHnsisi sHeprus. CrocoObl HM3MEHEHHS BHYTPEHHEH OJHEpPruu:
TerJIonepeavya u CoBepIieHne padoThl. Busl Temionepenayu: TermionpoBOAHOCTD,
KOHBEKLIHS, U3IIyYEHHUE.

KonuuecTBo TemnoTsl. YenbHas TEIVIOEMKOCTh BellecTBa. TeriooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeryloBoro Oananca. IlmaBineHue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpPHOTro
JTABJICHHS.

BnaxnocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHusl.

[Tpununer paboTel TernoBbix apurarenceit KIIJ[ temmoBoro nBurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEN CPEJIBL.

3aKOH COXpPAHEHHUS ¥ TPEBPAILCHUS SHEPTUM B TEIJIOBBIX MPOIIECCAX.

JHemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO TBUKEHHUSL.
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Hab6mronenue nuddysun.

HaOnroienue siBeHUi cMaurMBaHUs M KalMWIISIPHBIX SIBJICHUN.
HabGnrogeHue TemioBoro paciupeHus Teml.

W3meHenue naBieHUs Ta3a MpU U3MEHEHHH 00bEMa M HArpeBaHUM HIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bunae! Tenmonepenayu.

OxJaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHU padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habmrogenne mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUSL.
OMNBITHI 11O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MINPHUIIA.

OnbITHl, JNEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJICHUSA BO3AyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka runmoTe3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGmronenne wu3MeHeHMsT BHYTpPEHHEH OHEpPruu Tejla B pe3yJbTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue siBEHUSI TEIMIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOM U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METAJUTMYECKUM LIUITUHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Pazngen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanus Tena. JBa poja 3IEeKTpUYECKUX 3apsanoB. BzaumopencTBhe
3apsbKeHHBIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSTHUSI MEXKAY TETIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIeKTpUUecKOoro moJjs. IlpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).



Hocurenu snekTpUYecKUX 3aps/ioB. DJIEMEHTAPHBIA AJIEKTPUUECKUN 3apsi.
Crpoenue aroma. IIpOoBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
W cTOYHUKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro ToKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTuBIiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BemlecTBa. 3akoH Oma
J1s yuactka nen. [locnegoBaTenpHoe U apauieibHOE COEAUHEHNE TPOBOIHUKOB.

Pabota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH JDxoyns—JleHna.
DneKTpuYecKre Henu U MOTPEOUTENH IEKTPUUECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noyie. MaruutHoe mosie 3eMJIM W €ro 3HadyeHHWe I KU3Hu Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHre 3JIeKTPOMArHuTOB
B TEXHHUKE. J[€CTBME MArHUTHOTO NOJISI HA MMPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIIb
MOCTOSAHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl IOy YEHUS ANEKTPUUIECKOU DHEPTHH.
DIEeKTPOCTAHIIMU HAa BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJeKTpu3anus Ted.
JIBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
Y CTpoRCTBO 1 JIEUCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.
[TpOoBOJHUKH U TUDJICKTPUKHU.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.
M cTOYHMKN TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. ['a30BbIM pasps.
. U3mepeHnune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3J1eKTpUUeCKOro HaPsKEHUS BOJIBTMETPOM.
. Peocrar n marazuH COnpOTUBIICHUM.
. BzaumoiericTBre NOCTOSIHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXKXHOCTH PA3ACIICHUS ITOJH0COB MATHUTA.
. MoaenupoBaHue MarHUTHBIX TIOJIEH MOCTOSSHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DJIeKTPOMAarHmT.

JlelicTBHE MarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND TOCTOSIHHOTO TOKA.

HccnenoBanue siBICHUA 3JICKTPOMArHUTHON MHIYKIIHAH.

OneiTel @apajes.

3aBUCHUMOCTh HAMNpAaBJICHUS HWHAYKIMOHHOIO TOKa OT YCIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOreHepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaul.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
COMPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

COopka u npoBepka padOThI JIEKTPUIECKOM 1IETH MOCTOSIHHOTO TOKA.
N3mepeHue u peryJupoBaHue CUIIbI TOKA.

N3mepeHue u peryJiupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TMOMEPEUHOro
CEUYEHHUs U MaTepuana.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJJIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre pabOTHI JIEKTPUUIECKOTO TOKA, UIYILIEr0 Yepe3 Pe3ucTop.
OnpeneneHne MONIHOCTH JJIEKTPUYECKOTO TOKA, BBIIEIAEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, WIYIIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BETUHECHUU
U pa3/elICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUS
KATYILKU C TOKOM U MarHuTa OT CUJIbl TOKA U HAITPaBJICHUSI TOKA B KaTYIIIKE.
N3ydenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.



19. KoHCcTpyHnpoBanue u u3yueHue padoThl JEKTPOIBUTATEIS.

20. U3mepenne KII/1 351eKTpoABUTaTENbHON YCTAHOBKH.

21. OnbITEI IO MCCJIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KVIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWXKEHHs. PaBHOMepHOE mNpsIMOIMHENHHOE
nBrkeHue. HepaBHoMmepHoe mpsiMosiHelHOe ABMkeHue. CpellHsisl 1 MTHOBEHHAas
CKOPOCTb Teja IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuneiHas u yrioBast CKOpoCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

IIepBeiit 3ak0H HproToHa. Bropon 3axkoH Herorona. Tpetuii 3akoH HeroToHa.
[IpyHLIMT CyNIEpIIO3UIUN CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBuxenue mianetr Bokpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. L[eHTp TsxecTH.

Nmnynec Tena. M3menenne mmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabora U MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHMabHAS PHEPTUS TEJa, MTOIHIATOrO HaJl
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxxaTol npykuHbl. Kunernueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIHUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKECHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCU€TA.
2. CpaBHeHME MNyT€W WU TPACKTOPUM NBUKEHUS OAHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJl OTCUYETA.
N3Mepenune CKkOpOoCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKECHMUSL.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
Hab6nronenue nBmkeHus Tea Mo OKPY>KHOCTH.



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

Habmronenne MexaHn4ecKux SBJICHUH, TPOUCXOIAIINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIIHHO
KaOuHeTa (PU3MKY.

3aBUCUMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETO
CHJTBI.

HaOmnroneHne paBeHCTBA CUII IPU B3aUMOJICHCTBUM TeJl.

H3meHeHune Beca Tena npy yCKOPEHHOM JBUKCHUU.

[lepenaua umitynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBaHus JHEPTUU MPH B3aUMOACHCTBUU TEI.

CoxpaHeHue UMITYJIbCA IIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue UMIyJbca MPHU aOCOIIOTHO YIPYTrOM B3aMMO/IEHCTBHH.
Habmoienue peakTHBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHe MEXaHMUECKON YHEPIUH MPH JABHKEHUU TeJla Mol JeHCTBUEM
PYKHHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JAJbHEWUILIEro paBHOMEPHOIO
JIBIKEHUS IAPUKA VI TETIEHKKU.

Omnpenenenne cpeHEd CKOPOCTH CKOJIBKEHHUS OpycKa WM JBHKCHUS
[IapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs] Tela MpPU PABHOYCKOPEHHOM JBHKEHUU I10
HAKJIOHHOM ITUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JBM)KCHUHU 03 HavallbHOW CKOPOCTH.

[IpoBepka TruIMOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBJKEHHH 0€3
HAaYaJIbHOM CKOPOCTH IIyTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHAE MPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodpdunreHTa TPEHUST CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne padOThI CUIIBI TPEHUSI P PABHOMEPHOM JIBIDKCHHUH TEJIa 110
TOPU30HTAJIBHON MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YIOPYrOCTH TpPU TNOABEME TIpy3a C
UCIIOJIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO OJIOKOB.

N3yyeHune 3aK0HA COXPaHEHUsI SHEPTHH.

Pa3znen 9. Mexannueckue KoJ1e0aHuA U BOJIHBI.



KonebartenbHoe apmxkenne. OCHOBHBIE XapaKTEPUCTHKU KOIeOaHUM: IEpUOI,
4acToTa, aMIUINTyAa. MartemMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBoWcTBa MeXaHW4YecKuxX BOJIH. [IpoponibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

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

Jemoncmpayuu.

1. HaOmronenue koseOaHUM Ten MOJA JEUCTBHEM CHJIbI TSDKECTH U CHJIBI
YIOPYTOCTH.

Habmoienue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabimroieHue BbIHYKIEHHBIX KOJIEOaHUM U pe30HaHCca.

PacnpocTpaneHne npo10bHbIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTBHI.

AKyCTHYECKUMN PE30HAHC.

Jlabopamopuvie pabomul u onvimaul.

1. OnpeneneHue dYacTOThl W MepUojia KOJEOAHMH MaTeMaTUYECKOTO
MasTHHKA.

2. OmpeneneHuie 4acTOThl M IEPHOJa KOJIeOaHU MPYKUHHOTO MAaATHHKA.

3. HccnenoBaHue 3aBUCMMOCTH Mepro/ia KOJIeOaHUM MMOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEpUOA KOJICOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT Macchl Ipys3a.

6. OnbITbI, JI€MOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuoja  KojeOaHui
MPY>KUHHOTO MasITHUKA OT MACChI Tpy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.

I L

Paszgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANEKTpOMarHuTHbIX BOJH. [llkana siekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKopocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETa.

Hemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.



Jlabopamopnvie pabomul u onvimeal.
1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue ceeta. 3atmMeHust CosHua u Jlynsl. Otpaxkenue cBera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHE cBeTa. Vicnmonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xop aydeit B nua3e. OnTryeckas cucreMa (hoToarmapara, MUKpOCKOTIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. biiM30pyKkocTh U 1alTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J{Uciepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n300paxeHuit B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTtu4yeckui CBETOBO/I.

Xop stydeil B coOmparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIBIO JTUH3.

[Tpuniun aeiictBus doToanmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Monens ria3za.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

W X N o Uk W RE

Jlabopamopuwie pabomul u onvimaol.

1. HccnegoBaHue 3aBUCUMOCTH yria OTPAKEHHUS CBETOBOTO Jiyya OT YIJia
najieHusl.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B IUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCHMOCTH YIJIa MPEIOMJIEHUS CBETOBOTO Jiy4ya OT yTJjia
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. lTlomyyeHue U300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIbI coOMparomei
JIMH3HI.

6. OMBITHI IO PA3JI0KEHUIO OEJI0r0 CBETa B CIEKTP.

7. ONbBITHI TIO BOCHPUSITHIO IIBETA MPEAMETOB MPH WX HAOIIOJCHUH 4Yepes3
LBETOBbIE (DUIIBTPHI.



Pa3nen 12. KBantoBble siBJIeHUA.

OmnbiTel Pezepdopaa u mianerapHas mozenb aroma. Mogenb aroma bopa.
HcnyckaHue u MoriomeHne ceeta aroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Asb(a-, 6eTa- U ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens artomHoro snpa. M3otombsl. PannoakTuBHBIE
npespaiuenus. [lepuoa nonypacnaga aTOMHBIX sLIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAIOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sAnep. CBsA3p Macchl M dHEpruu. Peakuumu cUHTE3a U
nenenud siaep. Ucrounuku sneprun CosHIa U 3BE3I.

SAnepnas sHepretvka. JeWCTBHUS paguOAKTUBHBIX HW3JIYYEHUH HaA >KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

1. CHeKTpbl U3IYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BoAopoaa.

4. HabGmroneHue TpekoB B kamepe Buibcona.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: OpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnvie pabomul u onvimaol.

1. HaOnroneHue CruIONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nytH (1o ¢poTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO--00001IAOIIMI MOAYJIb TPEAHA3HAYEH JIs1 CUCTEMATHU3aI[u1
1 000011IEHUS TPEAMETHOTO COACPKAHUS U OIbITA IEATEITbHOCTH, TPUOOPETEHHOTO
Py U3YYCHUH BCEro Kypca (PU3MKH, a TakKe HJsi MOATOTOBKA K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3Mke ajisg 00y4arommxcsi, BRIOPABIIUX 3TOT
y4eOHBII IpeIMeET.

[Ipy M3y4eHUH HAHHOTO MOJIYJIA PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BUIBI
NeATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CreunBaeTCsi JOCTUKEHUE MPEAMETHBIX U
METaNpeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyueHus, GopMHupyeTcs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB HCCIIECIOBAHUS
SBJICHUW TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBACHATH (PU3MUECKHe
SBJICHUSI, TPUMEHSsS TMOJy4YeHHBbIE 3HAHUS, penaTh 3ajJadyd, B TOM YHCIE
Ka4e€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMOMATBHO AESATEILHOCTHBIN XapaKkTep JaHHOTO pa3/iesia peaanu3yercs 3a
CY€T TOTO, YTO OOYYAIOIINECS BBHITIONHSIOT 3aJaHNs, B KOTOPBIX UM TpeJiaracTcs:



HAa OCHOBE IIOJIyYCHHBIX 3HAHUW pacro3HaBaTh M HAYYHO OOBICHATH
busnyeckue SBICHUS B OKPY>KAIOIIEH MPUPOIE U MMOBCEIHEBHOM KU3HH,
UCIIOJIb30BaTh HAYYHbIE METOJIbI UCCIEIOBAHUS (DU3UUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U MTOIYUYEHHS TECOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHblE€ OCHOBBI HamOoOJee Ba)KHBIX JOCTHKEHUII COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, TPAKTUYECKOTO UCTIOJIB30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHUIIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue ¢u3NKy HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpMoTHYECKOr0 BOCTIMTAHUSA:

— MPOSIBIICHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3nuecKol HayKu;

— IIEHHOCTHOE OTHONIIEHHUE K JTOCTUXKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rpamJIaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCTIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 0OCYXJIECHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN
bu3uKy;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIUIIOB B JIESITEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUECKUX KadyecTB (PU3MUECKOW HayKu: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHWE IEHHOCTH (U3MUECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTMH, BAKHEMIIEH COCTaBIISIIOIIEH
KYJbTYpPBIL;

— pa3BUTHE HAy4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeI0BATEIbCKON
NeATEIIbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3A0POBbS MU  IMOLUMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTU O0€e30MacHoro oOpa3a KWU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXHOCTH TIpaBUJ OE30MaCHOrO IIOBEACHUS Ha
TpPaHCTIIOPTE, Ha JIOpOraxX, C JICKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— chOopMUPOBAHHOCTb HaBbIKa peIeKCUH, MPU3HAHKE CBOETO IIPaBa Ha OIIMOKY
U TaKOTO K€ MpaBa y APYroro YeiaoBeKa;

6) Tpy10BOr0 BOCIIUTAHMS:



e — AKTMBHOE yYacTHE€ B PEUICHUU MPAKTUYECKUX 3aJau (B paMKax CEMbH,
o0pa3oBaTEeNbHOM  OpraHM3alud, TOpojJia, Kpas) TEXHOJIOTUYECKOU U
COILIMAJIbHOM HAMPABIEHHOCTH, TPEOYIOIIUX B TOM YHCIIe U (PU3UUECKUX 3HAHUM;

e — UHTEpEC K MPAKTHUECKOMY U3YUCHHIO PO EeCcCHil, CBI3aHHBIX ¢ (PU3UKOIL;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHUEHTAlMS HAa MPUMEHEHUE (U3MUECKUX 3HAHMM JUIsl pElIeHHs 3a7ad B
0o0JIaCTH OKpY’Kalolllel cpenpl, IJIAaHUPOBAHMUSI TOCTYIKOB U OLEHKH UX
BO3MOYKHBIX MTOCJIEICTBHM ISl OKPYKAIOLIEN CPeIbl;

e — OCO3HaHHWE TJIOOAIBHOIO XapakTepa SKOJOTUYECKUX MpoOJieM M MyTel ux
pelieHus;

e §8) amanTanuM K M3MEHSKOIIMMCH YCJIOBHAM CONHAJIBHOM M NPUPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJICHCTBUU TPU BBITIOJIHEHUH WCCIEIOBAHUN U
POEKTOB (DU3MYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX,

e — TIOBBIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUYECKYIO
NEeSATENbHOCTD;

e — MOTPEOHOCTh B POPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIIE (OPMYIHPOBATH
WJIeU, TIOHSATHUSI, TUIIOTE3bI O PU3NYECKUX OOBEKTaX U SIBICHUSAX;

e — OCO3HaHME 1e(PUINUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JacTu
busuKy;

e — IUJJAHUPOBAHHE CBOETO PAa3BUTHS B MNPUOOPETEHHMH HOBBIX (PUIMUECKHUX
3HAHUI;

e — CTPEMJICHUE aHAIM3UPOBATH U BBISIBIISITH B3AUMOCBSI3U MIPUPObI, O0ILIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (U3HUECKUX 3HAHUM;

e — OILIEHKAa CBOMX JCWCTBHM C Y4YETOM BIIMSHHUS HA OKPYXKAIOILIYIO Cpeny,
BO3MOYHBIX TJIOOQIBHBIX TOCIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBoeHMs IporpaMMBbl O PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanusi y oOyuyaromierocss OyayT chOpMHpPOBAaHBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEIbHbIC YHUBEPCAIbHbIC yUeOHBIC CUCTBUSA,
KOMMYHHKATHBHBIC  YHUBEpCAIbHBICE  y4eOHbIC  JCWUCTBUSA,  PETYISITHBHBIC
yYHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3zoBble Jjornueckue J1elicTBUA:



BBISIBISITh M XapaKTepU30BaTh CYIIECTBEHHbIE NPU3HAKKH OOBEKTOB
(s1BNIEHU );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMU, OCHOBAHUS AJIS
0000IIIEHUS U CpaBHEHUS,

BBISIBJISAITH 3aKOHOMEPHOCTHU U MTPOTUBOPEUMS B pacCMaTpUBaEMbIX (pakTax,
JAHHBIX U HAOIIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PU3NUECKUX
SIBJICHUM Y TIPOLIECCOB, JIeTIaTh BBIBOJIBI C UCIIOIB30BAHUEM JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYEHUHN, BBIJBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(bu3HYEeCKUX BEJIUYUH;

CaMOCTOSITENILHO BBIOUPATh CIIOCO0 perieHus: yaeOHol pusndeckoit 3aaauu
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pElIeHHs, BbBIOOp Hauboiee
HOJIXOJISIIETO ¢ YYETOM CaMOCTOSTENBHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA:

MCITI0JIb30BaTh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH MO CAMOCTOSITEIBHO COCTABIIEHHOMY IJIaHY OIIBIT, HECIOKHBIN
(GU3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UYECKOIrO
SIBJICHUSI,

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTb HH(POPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHUSI U BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIIOIEHUS, OIIbITA, UCCIIEIOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAaKXKE€ BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmaunmeii:

MPUMEHSTh Pa3TUYHbIC METObl, MHCTPYMEHTHI U 3aMpOChI MPU MOUCKE U
orOope WHGPOPMAIMM WJIA JIaHHBIX C Y4ETOM TMPEIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M (POPM IIPEICTABIICHHUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (GOPMY TIPEICTaBIICHUS
uHDoOpMaAIUl W WUIIOCTPUPOBATH peIIaeMble 3aJaddl  HECIOKHBIMHU
CXeMaMH, TharpaMmMaMu, HTHOU rpauKoi U MX KOMOWHAITHSIMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XO7e OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToOB J1a0OpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 0OCYKIaeMOI TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
OJ1arokeIaTeIbHOCTH OOIICHUS;



COMOCTAaBIIATh CBOM CYXAEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Juanora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATh PE3yIbTAaThl BBINOIHEHHOTO (PU3NUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUYaIbHOM
paboTHI IPU PEIICHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW NI€ATEIbHOCTH, OPraHU30BbIBATH JIEHCTBUS
no €€ JMOCTIKEHUIO: paclpedesiTh poiH, OOCYKIaTh IpPOLECCHl U
pe3yJIbTaThl COBMECTHON pabOTHI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPaBJIEHUIO U KOOPJUHUPYS CBOU ACUCTBUS C IPYTUMHU WICHAMHU
KOMaH/Ibl;

OLICHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSAM,
CaMOCTOATENBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHUS.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISBJISITH MIPOOJIEMBI B J)KM3HEHHBIX M YYEOHBIX CUTyalMsIX, TPEOYIOLINX
JUIsL pelieHus (PU3NUECKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHIMBUAYaTbHOE, NPHUHATHE PEIICHUs B TpPYyIIE, MPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITENIEHO COCTaBJISATh AJITOPUTM peleHUs (PU3HUECKOM 3aauul Win
IUTaHa HMCCIIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh NIpeijiaraéMble BAPUAHTHI pEICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYalluu U IIPEeJIaraTh IUIaH €€ U3MECHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NEesATEIbHOCTH, 1aBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATENBHOCTH (B TOM YHCIIE B XOJ BBINOJHEHUS
($u3MYeCKOro  HUCCIEOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCA CUTYallUi, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLIEHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTb c€0s1 HA MECTO APYroro YejaoBeKa B X0JI€ CIIopa WM JUCKYCCHM Ha
Hay4YHYI0 TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIroOro;



IpU3HaBaTh CBOE MPABO Ha OIIMOKY MPHU pelieHnr (U3NUECKHUX 3a1a4 WU
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IPABO APYIroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy o0yueHus B 7 KJacce rpeAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y O0OYHAIOUTUXCS YMEHUIA:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHUS,
HAOI0/IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, €AMHMUIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUsS, PaBHOJECUCTBYIOIIAS
cuna, jaedopmanusa  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIIOBOE NBUXKEHHUE YaCTUI] BEIIECTBA,
PaBHOMEPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HHEpLu,
B3aUMOJICUCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHUs, Iepeada JaBJIeHUs TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(PEpHOE J1aBJICHUE, IUIABAHHME TEJ, MPEBPALECHUS MEXaHHYECKOU
HHEPruM) MO ONUCAHHUIO UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacmo3HaBaThb INPOSBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
NpPUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW U HEXKHBOU
IPUPOAE, ACUCTBUE CHUJIBI TPEHHS B IPUPOAE W TEXHUKE, BIMSIHUE
aTMOC(EpHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE PbIO, phIuard B
TeJIe YeJI0BeKa, MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUIA;
OMKCHIBATh U3yUYEHHBIE CBOIMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCIIOJIb3YS
¢duznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMsI, ITyTh,
CKOPOCTb, CPEIHssI CKOPOCTbh, CHJIa YIIPYTrOCTH, CHJIA TSKECTH, BEC Tela,
cujia TpeHus, aBjeHue (TBEPAOro Tea, )KUIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CUJIa, MEXaHu4yeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHJIbI,
KOA(P(GUIUMEHT TOJE3HOTO JACMCTBHS MEXaHW3MOB, KHHETUYECKas U
NOTCHIIMAIbHASL DJHEPTHsi), TpPH OMUCAHWUU TPABWIBHO TPAKTOBAThH
(bu3nYeCKUit CMBICIT UCTIONBb3YEMbIX BETUUYHUH, UX 0003HAYCHUS U €TUHUIIBI
(bu3MYeCKUX BEIMYMH, HAXOAUTH (OPMYJbI, CBS3bIBAIOIINE JAAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIWYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUUHH;



XapaKTepu30BaTh CBOMCTBA TeN, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUIO paBHOBecUs pblyara (0Ji0Ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHUYECKON
OHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHUSA, POLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTYyallMil NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBIIATh MPUYUHHO--CIICJCTBEHHBIE CBSA3HU, CTPOUTh OOBsICHEHUE U3 12
JIOTUYECKUX I1aroB ¢ Omopoil Ha 1-2 M3y4YeHHBIX CBOWCTBA (PU3MUYECKUX
SBIICHUH, PU3NUIECKHUX 3aKOHA MIJIM 3aKOHOMEPHOCTH;

pemar pacuy€THhle 3a7adyd B |—2 JEWCTBUS, HCHOJB3YSd 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPATKOE YCIOBHE, MOJCTABIATh (PU3MUECKUE
BEJMYMHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHBIE, HEOOXOUMBIE U1 pEUICHUs 3a/1a4, OLIEHUBATh PEATMCTHYHOCTh
NOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpPELIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BBIIEIATH IPOBEPSIEMOE
MPEAINOoJOKEeHNE (TUIIOTEY ), pa3inyaTh U UHTEPIPETUPOBATH MOy YEHHBIN
pe3yNbTaT, HaXOJAUTh OUIMOKM B XOJ€ ONBITA, J€JIaTh BBIBOJABI IO €ro
pe3ynbTaram;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(duznyeCcCKuX CBOMCTB Tel: (HOPMYIHPOBATH IPOBEPSIEMbIE ITPEAIOI0KEHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOIO 000pyA0BaHUs, 3aIUChIBAT X0
OMbITa U (OPMYIUPOBATH BHIBOIBI;

BBIIOJIHATHh MPSMbIE H3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MAacCChl Tela,
o0bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
IPYrol € HCIOJIb30BAHUEM MPSAMBIX HM3MEPEHUN (3aBUCHUMOCTU IyTH
PaBHOMEPHO JIBHXKYLIETOCS TeJIa OT BPEMEHU JBUKEHUS TEJIA, CUIIbI TPEHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa 0OpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBUCUMOCTH CHJIbl TPEHMS OT IUJIOLIAIU CONMPUKOCHOBEHUS TEJl, CHUJIBI
yIOPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTH Tela U OT IUIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IJIaBaHus TeJl, YCIOBUU paBHOBECHUS pblyara U OJOKOB), y4aCTBOBaTh B



MJIAHUPOBAHUKM  Y4EOHOTO WCCIICIOBAHUS, COOMpPATh YCTAHOBKY U
BBHITIOJTHATh W3MEPEHHUsI, CIeAys NPEIJIOKCHHOMY IIaHy, (DUKCHPOBATH
pE3yNbTAaThl TMOTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUJC
MPEJIOKEHHBIX TaOMUIl U TpadUKOB, JeNaTh BBIBOJBI MO PE3yJbTaTam
UCCJIeIOBAHNUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUs (HU3MYECKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA )KUIKOCTH M TBEPIOTO TEa, CHUIIA TPCHUSI CKOJIBKCHUS, TaBJICHUE
BO3/lyXa, BBITAJIKUBAIONIAS CHJIA, JACHCTBYIOIIas Ha TMOrPYyXKEHHOE B
KUIKOCTh  TeNo, KOADPUIMEHT TMONEe3HOTO  JIEUCTBHUS  MPOCTHIX
MEXaHU3MOB), CIeAysd MNPEII0KEHHON WHCTPYKIUU: TMPHU BBITOJIHEHUH
U3MEPCHU CcOOMpaTh SKCIEPUMEHTANTBHYIO YCTAaHOBKY W BBIYUCIISTH
3HAYCHUE NCKOMOM BEJIUYHUHBI;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIGI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIWHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
phIUar, MOABMKHBIN W HETIOABMKHBIN OJIOK, HAKJIOHHASI TNTOCKOCTH;
XapaKTepU30BaTh TMPUHIMIMBI  JACHCTBUS HU3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCaHUA (B TOM 4YHUCIE:
MOAIIUITHAKK, YCTPOHWCTBO BOJIONPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMET], BEICOTOMED, TIOPIITHEBON HACOC, apEOMETP), UCTIOIB3Ys 3HAHUS
O CBOMCTBaxX (DU3UYECKUX SIBJICHUN U HEOOXOUMBbIE (PU3UUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHAOOPMAIIMI0O O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYCCKUX 3HAHWNA B TIOBCEIHEBHOM
KU3HH JJIs oOecrieueHusi 0€30MacHOCTH MpU oOpaIieHuu ¢ IprudopamMu 1
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 37J0POBbS U COOIOACHUS HOPM
HKOJIOTHYECKOTO TIOBEICHUSI B OKpYKAIOIIeH cpelie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE WMCIOIIIUXCS
3HAHUM W TyTEM CpPaBHEHMsI PaA3IMYHBIX HWCTOYHUKOB BBIJCIATH
uH(pOpMAIUIO, KOTOpas SIBJISETCS MPOTHBOPEUYMBON WM MOXKET OBIThH
HEJIO0CTOBEPHOM;

WCITOJIB30BATh MPHU BBITIOJTHEHUN YUCOHBIX 3aIaHUH HAYYIHO--TIOMYJISIPHYIO
JUTEPATYPY HU3UIECKOTO COJICPIKAHMS, CIIPABOYHBIC MAaTEPHAIIBI, PECYPChI
cetu VHTEepHeT, BiameTh mNpuEéMaMU KOHCIEKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MUCHbMEHHBIE U YCTHBIE COOOIICHUS HA
OCHOBE 2—3 MCTOYHWKOB MH(pOpMAIK (HU3UIECKOTO COICPKAHUSA, B TOM



qyucie myOauYHO AeNiaTh KPaTKHE COOOIIEHUS O pe3yabTaTaX MPOCKTOB UITH
y4€OHBIX UCCIEAOBAHUN, IPU 3TOM IPAMOTHO HCIOJB30BaTh U3YUYEHHBIN
MOHATUUHBIA ammapaT Kypca (QU3MKH, COMPOBOXAATh BBICTYIUICHHE
MIPE3CHTAILUEN;

IIPU BBITIOJTHEHUU YYEOHBIX IMPOEKTOB M MCCJICAOBAHUU pacIpeaeisiTh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C ITOCTABJICHHBIMU 3aja4aMH,
CJICIUTh 3a BBIIOJHEHHEM ILIaHA [JACHCTBHM, aJCKBAaTHO OIICHUBATh
COOCTBEHHBI  BKJaJ B  JICATEIBHOCTh  TPYIIBI, BBICTpaUBaTh
KOMMYHHMKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBAI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kiiacce npeamMeTHbIe pe3yIbTaThl HA 6a30BOM ypOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

WCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIlepaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOM JBUTATEb,
AJIEMEHTAPHBIN AIEKTPUUYECKUIN 3apsl, HIEKTPUUECKOE IMOJIEe, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MAaTHUTHOE TOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pPACIIMPEHUE U CKaTHe, Terulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIE SIBJICHUSA, WUCIIAPEHHUE,
KOHJICHCAIlusl, IUIABJICHUE, KpHUCTauIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaavya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIyYEHUE),
ANEKTpU3alus TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aUMOJECHCTBUE MArHHUTOB, JICHCTBUE
MarHUTHOTO TOJISI Ha TTPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT UHTYKIIHS)
M0 OINHCAHMI0 MX XApPaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacmo3HaBaTh TPOSBICHHE U3YYCHHBIX (PU3NYECKHX SBJICHUU B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWUISIPHBbIC SBJICHUS B TPUPOJIE,
KpUCTAJUIbI B mpupoje, uzinydeHue CojHIa, 3aMep3aHue BOJOEMOB,
MOpCcKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiu, Aperd MoIr0CcoB, POJIb MATHUTHOTO TTOJIS JJ1s )KM3HU Ha 3eMIIe,
MOJISIPHOE CHUSIHUE, TP DTOM IME€PEBOJUTHh MPAKTHYECKYIO 3a/Jady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKHU) (HU3UUYECKUX
SIBJICHUM;

OIMKMCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBICHHUS, UCTIOIB3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOTHhI, yJeJbHAas TeIJIOEMKOCTh BEIECTBA, VYACJIbHAs TeEIUIoTa



IUTaBIICHUS, yJENbHAsl TEIJoTa MapooOpa3oBaHus, YJElbHas TeIIoTa
CrOpaHUs TOIUIMBA, KOA()(UIMEHT TMONEe3HOro JEHCTBUS TEIJIOBOM
MAaIllHbI, OTHOCUTEIIbHAS BIIAJKHOCTH BO3/1yXa, JIEKTPUUECKUH 3apsal, CHIIa
TOKa, DJIEKTPUYECKOE HAIpsUKEHHWE, CONPOTUBIEHUE IPOBOJHMKA,
yII€JIbHOE CONIPOTHUBIIEHUE BELIECTBA, pa00Ta U MOIIHOCTb JIEKTPUUECKOTO
TOKa), TpPHU ONHCAHUUA TNPABWIBHO TPAKTOBATh (DU3MUYECKUN CMBICH
UCIIOJIb3YEMBIX BETUUMH, 0003HAYCHUS U €AUHUIIBI (PU3MUECKUX BEITUYHH,
HaXOoAUTh (POPMYJbI, CBSI3BIBAIOLIUE JaHHYIO (PU3NYECKYIO BEJIMYUHY C
JPYTMMH BEJIMYMHAMH, CTPOUTh TI'padUKM H3YYEHHBIX 3aBUCUMOCTEU
(u3NYECKUX BEJIUYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U TPOIIECCHI,
WCIIOJIb3Ysd OCHOBHBIE TMOJIOKEHUS MOJEKYISIPHO--KHHETUYECKON TEOPHUH
CTpPOEHUS BEIECTBA, NMPUHLHUII CYNEPHO3UIMHU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH Oma A ydacTKa Lenu, 3aKOH
JIxoynsa—JleHna, 3aKk0H COXpaHEHHUs SHEPTUH, IPU TOM J1aBATh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U 3alUCHIBATH €M0 MATEMATHYECKOE BHIPAXKECHHUE;
OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTYallui IPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbIABIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHUYECKUX
1aroB C ONopod Ha 1—2 W3y4EHHBIX CBOWCTBA (PU3MUYECKHUX SIBICHHIA,
(U3MUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3aJadyd B 2-3 JEHCTBUSA, HCIOJB3YyS 3aKOHBI U
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHAlU3a
YCJIOBHUS 3aJlauyd 3allMChIBAaTh KPATKOE YCIIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX [JIs  pEIIeHUs 3a7auyd, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEOOXoaAuMble JUIsl €€ peuieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
NOJy4Y€HHOE 3HaUeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMH;
pacrno3HaBaTh MpOOJEMbI, KOTOPbIE MOYKHO pEIIMTh MPU [OMOIIU
(GU3MYECKUX METOOB, HCIOJb3yS ONHCAHWE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IPABWIBHOCTh TMOPSJIKA
IIPOBEJCHUSI HCCIIENOBAHUS, A€JIaTh BBIBOIBI;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SBJICHUM WU
bu3znyecKrux CBOWCTB TeN (KaNMWUISIPHBIE SIBICHUS, 3aBUCUMOCTD J1aBJICHUS
BO3J/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjoliaromei)
IIOBEPXHOCTH, CKOPOCTb MCIAPEHUs BOJBI OT TEMIEPATYpPhl KUIAKOCTH U
IUIOIIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aUMOJEUCTBUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MArHUTHBIX IIOJENM ITOCTOSIHHBIX MAarHWUTOB, JEHCTBUS



MarHuTHOTO TOJII HAa NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI MOCTOSHHOTO TOKa): (POpPMYyIUpPOBATH
IIPOBEpPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY M3 IPENJI0KEHHOTO
000pyZ0BaHUs, OMUCHIBATH XO/1 OTbITAa U (HOPMYIUPOBATH BHIBO/IBI;
BBITIOJIHATH MIPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIIBHOW BIIAYKHOCTH
BO3/lyXa, CHJIBI TOKA, HANPSKEHHUS C HCIOJIb30BAHMEM aHAJIOIOBBIX
npuOOPOB M JATYMKOB (DU3WYECKUX BEIWYWH, CPABHUBATH PE3YJIbTATHI
HU3MEPEHUH ¢ y4ETOM 3aJJaHHOM a0COFOTHOMN MOTPEITHOCTH;

MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYrol C UCHOJIb30BAaHUEM  TMPSMBIX  HM3MEpPEHUU  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONAJAH IOMEPEYHOrO
CEUEHMSI U Y/ICJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UIYIIETO 4epe3 MPOBOAHUK, OT HANpsOKEHHsT HAa MPOBOJHHKE,
UCCJIENOBAHUE TOCIEHOBATENIBHONO M IApPaJUIEIbHOIO  COEIMHEHMM
IIPOBOJHUKOB): IJJAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEIJIOKEHHOMY IIaHy, (PUKCUPOBATH
pE3yNbTaThl OJYYEHHOW 3aBUCUMOCTH B BUJI€ TAOJIHIL U TPa(UKOB, 1€TaTh
BBIBO/IbI 110 PE3YyJIbTATaM UCCIEIOBAHUS;

MPOBOJUTh KOCBEHHbIE U3MEpPEHUS (PU3NUECKUX BEIWYUH (yIeibHas
TEIJIOEMKOCTh ~ BEIECTBA, COMNPOTUBIEHUE MPOBOJHMKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUJIAaHUPOBATh M3MEPEHUs, COOUpaTh
AKCHEPUMEHTAJIbHYI0 YCTAHOBKY, CIEAysl MPEIJIOKEHHONM MHCTPYKUUU, U
BBIYUCIISITh 3HAYEHUE BEJINUUHBIL;

COOJII0IaTh MpaBUJIa TEXHUKK 0€30MaCHOCTH TIPH paboTe C 1ab0paTOpHbIM
000py1I0BaHUEM;

XapakTepu30BaTh MPUHIUIBLI  JCUCTBUS HU3YYEHHBIX MOpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX ONMHUCAHUS (B TOM YHCIIE: CUCTEMA
OTOIUJICHUS JOMOB, TUTPOMETp, MapoBasi TYpOUHA, aMIIEPMETP, BOIBTMETD,
CUETUMK DIJIEKTPUYECKOW DSHEPIUH, 3IJIEKTPOOCBETUTENIbHBIE MPUOOPHI,
HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpumepsl), AIEKTPUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIB3YsI 3HAHUS O CBOWMCTBAX (PU3UUYECKHX SIBJICHUN W HEOOXOIUMBIC
duznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPHUTENIbHbIC
MPUOOPHI 110 CXeMaM U CXEeMaTUYHBIM PUCYHKAM (KUIKOCTHBIA TEPMOMETP,
TEPMOC, TCUXPOMETpP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CrOpaHus,
AJIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMbl JJIEKTPUYECKHX LEeNell ¢
MOCJIEA0BATEIbHBIM U MapaJUIeIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3inyas
yCIJIOBHbIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUECKUX 1IETEH;



OPUBOIUTH  MpPUMEPHl  (HAXOAUTh MHGOPMALMIO O  MpHUMeEpax)
MPAKTHYECKOTO HCIOJB30BaHUA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU JJ1 obecriedeHusi 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOpaMu U
TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHUSI 310POBbs U COOJIIOICHUSI HOPM
DKOJIOTHYECKOTO TIOBEICHMSI B OKPYXKAIOLIEH CPele;

OCYIIECTBISATh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COJACPKAHUSI B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW W IIyTEM CpaBHEHUSA
JIOTIOJIHUTEBHBIX HCTOUHUKOB BBIJIEIATh HH()OPMALINIO, KOTOpAs SIBISETCA
IPOTUBOPEUUBON UM MOXKET OBITH HETOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BHINIOJHEHUH YUYE€OHBIX 3a/laHUN Hay4YHO--IIOMYJISIPHYIO
JauTepaTypy GU3HUECKOTO COACpKaHUs, CIIPAaBOYHBIE MaTEpUaibl, pECypCHI
cetu VHTepHer, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHHUS TEKCTa,
npeoOpazoBaHusi HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U KpAaTKUE YCTHBIE COOOIICHMUS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3NUECKOTO
COJIEp>KaHMsl, B TOM YMCJIE€ MYOIMYHO NMPEACTABISATH PE3YIbTATHI IPOSKTHOM
WM UCCIIEA0BATENIbCKOM AESTENbHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BaTh
U3YYEHHbI TOHATUHHBIM anmapaT Kypca (U3MKH, CONPOBOXKIATh
BBICTYIICHHE ITPE3EHTALUEH;

IpPU BBINOJHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBAHUN (PU3HUECKUX
MPOLIECCOB paclpenessaTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIEIUTH 34 BBINOJHEHUEM IUIaHA JEUCTBUI U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLICHWBAThb COOCTBEHHBIM BKIaJI B
NEeATEIbHOCTD IPYIIIbI, BEICTPAUBAaTh KOMMYHUKAaTHUBHOE B3aUMOJCICTBHE,
MPOSIBJISISI TOTOBHOCTH pa3pelaTh KOH(IUKTHI.

K xoHiy 00yueHus B 9 kjacce npeIMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHSTHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIXKEHUS, AehopMmarius
(ympyrasi, mjgacTaudeckas), TpEHUEe, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOJIIOTHO TBEPIOE TEJIO,
IEHTP TSDKECTH TBEPJOTO Tejia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJTHBI, 3BYK, HH(PA3BYK U yIbTPa3BYK, dJICKTPOMArHUTHBIE BOJIHBI, IITKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJdbHO30PKOCTb,
CIEKTPbI UCITYCKaHUs U TMOIJIOLIECHUs, alibda-, OeTa- U raMma-u3JIydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;

pazniuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEWMHOE JBIDKEHHE, CBOOOJIHOE
MaJIecHUe TeJI, PABHOMEPHOE JBUKEHHUE MO OKPYKHOCTH, B3aUMO/ICHCTBUE



TeJ, PEAKTUBHOE IBIDKCHHE, KOJIeOATEIhbHOE NBIKCHHUE (3aTyXaroliue |
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpOCTpaHCHHE, OTPAKECHHE W MPEIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CIEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIIEKTPA
W3ITYYCHHUsI) TI0 OMTMCAHUIO X XapaKTePHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYECKHe SIBICHUS B MPUPOJIE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CHCTEMBI, PEaKTUBHOE
NBIDKEHNWE JKWBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE JEWCTBUE BHUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
pPaIMOAaKTUBHBIN (OH, KOCMUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHHUE
NPUPOAHBIX MHHEPAJIOB, JEHWCTBHE PAJAMOAKTHBHBIX W3IyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM IMEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKHU) (DUIUYECKUX
SIBIICHUI;

OIMCHIBATh M3yYCHHBIC CBOMCTBA TeI M (PU3HUCCKHUE SBJICHUS, UCIIOIb3YS
dbu3nueckue BENUYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tela MpuU
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOpPEHHUE
CBOOOTHOTO TIQJEHHUs, BEC Tela, HMITYJIbC Tela, WMIYJIbC CHIIBI,
MexXaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS DHEPrus Teda,
MOJHSITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTHUSl CIKATOU
MPY>KUHBI, KHHETUYECKAasi SHEPT U, TTOJIHASI MEXaHUYECKasi SHEPTHUSL, TIEPUO]
¥ YacToTa KojeOaHWi, JUIMHA BOJHBI, TPOMKOCTh 3ByKa W BHICOTA TOHA,
CKOpPOCTh CBETa, TOKa3aTejdb MPEIOMJICHUS Cpeabl), TpPH ONHUCAHUU
MPaBUJIBHO TPAKTOBATh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEJTUYHH,
0003HAaUEHUs W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYUHY C JIPYTMMU BEITUYHHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NUSCKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (U3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHHUs DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI  CYMEPIIO3UIIMA  CHJI, TPHUHIMI OTHOCUTEIbHOCTH [ amwmes,
3aKk0HBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS H
MPEIOMJICHUS] CBETA, 3aKOHBI COXPAHEHHsI 3apsS0BOTO U MacCOBOTO YHCE



IpU SJAEPHBIX PEAKIHSIX, MPU 3TOM JIaBaTh CIIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3aIUCHIBATh €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHISBIIATH
MPUYUHHO--CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpOoM Ha 2—3 M3yYEHHBIX CBONCTBA (DM3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a/1a4u (ONTUPAIOIIUECS HAa CUCTEMY U3 2—3 ypaBHEHHI ),
UCIIOJIb3YsI 3aKOHBI ¥ (POPMYIIBI, CBS3BIBAIONINE (PU3NYECKHUE BEIIMYUHBI: HA
OCHOBE aHaJIM3a yCIIOBUS 3aJ]a4M 3allUChIBATh KPATKOE yCIOBUE, BBISBIIATD
HEJOCTAIONINE WIN W30bITOYHBIC TaHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJMMBIC ISl PEIIeHUs, TMPOBOAUTH pPAcu€Thl M  OIICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS PU3NUECKON BETUUHHBI;
pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
¢u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE WCCICTOBAHMS, BBIICISATH
IpOBEPSIEMOE TPEIINOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WU
(bu3nUecKuX CBOMCTB Ten (M3y4deHue BTOporo 3akoHa HbroToHa, 3akoHa
COXPaHEHHUs HHEPTHH, 3aBUCHUMOCTh TEpHUOAa KoJeOaHWW NPYKHHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHne OeJoro CBeTa B CHEKTpP, M3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKalie W CBOWMCTB HW300pa)KeHHsI MpeaMeTa B coOMparomien
JuH3e, HAOMIOJeHNE CIUIOMIHBIX W JMHEWUYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY H3 HW30BITOUHOrO Habopa
000py10BaHUs, ONUCHIBATH X0/ OIbITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IBI,

IPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUEe Uu3MepseMOld BeNMYMUHBI ((POKYCHOE pacCTOSHUE
coOuparoieii JuH3bI), OOOCHOBBIBATH BBIOOp crmocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpA);

NPOBOJANTH HCCIEAOBAHHWE 3aBUCHMOCTEH (U3MUECKHUX BEIHYMH C
UCTIOJTb30BaHUEM MPSMBIX U3MEPEHHI (3aBUCUMOCTD ITyTH OT BPEMEHH TIPH
pPaBHOYCKOPEHHOM JIBIDKEHHMH ©0€3 HaydaJbHOW CKOpPOCTH, IMepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrja MaJeHUs W yria MpeIoMJIeHHs] OT yria
NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITEIbHO COOMpPATh



YCTaHOBKY, (UKCHpOBaTH pe3yJabTaThl  IMOJTYYECHHON 3aBUCHMOCTH
bU3MYeCKUX BEIWMYHH B BUAC TaONHIl UM TPaPUKOB, NEJIaTh BBIBOIBI 110
pe3yapTaTaM HCCIeA0BaHNUS;

MPOBOJUTh KOCBEHHbIE HW3MEPEHHS (U3MUECKUX BEJIUYUH (CperHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOTHOTO TMaaCHUS, KECTKOCTh NPYXKHUHBI, KOIDPUIMEHT TpeHus
CKOJIBKCHHS, MEXaHW4deckass padoTa W MOIIHOCTh, YaCTOTa W TEPHOJ
KOJICOaHW MaTeMaTH4ecKoro M MPYKMHHOTO MAasTHHUKOB, ONTHYECKAs
cwia coOuparoliei JUH3bI, pPaJAUOAKTUBHBIN (OH): TUIAHHPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINIOJIHATH
U3MEpPCHHUS, CIeays TPEII0KEHHON WHCTPYKIIMHU, BBIYUCISATH 3HAYCHHE
BEJTMYMHBI U aHAJTM3UPOBATH MOTYUCHHBIC PE3YIbTAThI C YIETOM 3aJaHHOM
MOTPENTHOCTU U3MEPEHHUIA;

COOJTI0OIaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000Opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKA W3YYCHHBIX (OHU3UICCKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIOE TEIO, TOUYCYHBIA HCTOYHHUK
CBETa, JIy4, TOHKAs JIMH3a, IUIaHeTapHast MOJIeNIb aToMa, HyKJIOHHAs! MOJIENb
aTOMHOTO SIJIpa;

XapaKTEepPU30BaTh MPHUHITUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUS W YCKOPEHUS, paKera,
9XOJIOT, OYKH, TMepuckor, (oToanmapar, ONTHYECKHE CBETOBOJIBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibCcoHa), HCHONB3Yys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH,

UCIIOJIb30BATh CXEMbl U CXEMATUYHBIC PUCYHKU MU3YYEHHBIX TEXHUYECKUX
YCTPONCTB, U3MEPHUTEIBbHBIX TPUOOPOB U TEXHOJOTUUECKHUX MPOIECCOB MPU
peIIeHNM  Y4EOHO--TIPAKTUYCCKUX  3a7a4, ONTHYCCKHE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B IJTIOCKOM 3€pKajie M COOMpArOLIEeH JINH3E;
NPUBOAUTh  MpUMEphl  (HAXOauTh  WHGOpPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHMs (U3MUYECKUX 3HAHUWA B TIOBCETHEBHOM
KU3HH NI oOecrieueHnsi 6€30MacHOCTH MpU oOpaIeHuu ¢ mpudbopamu u
TEXHUYCCKUMHU YCTPONUCTBAMH, COXPAHCHHS 3I0POBBS M COOTFOICHHS HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY KaIOIIeH cpeie;

OCYIIECTBJIATh TMOUCK WHPOpMaMu (U3HNUECKOTO COJIEpKAaHUS B
HuTepHeTe, caMoCTOSTENHHO (DOPMYIHPYSI TOUCKOBBIN 3amPOC, HAXOIUTh
MyTH OMPEACIICHUS TOCTOBEPHOCTH TOJYYCHHONW MH(OpPMAIIUU HA OCHOBE
UMEIOIINXCS 3HAHUH U JTIOTIOJTHUTEIHHBIX UCTOUYHHUKOB;



UCIIOJIb30BATh MPH BHINOJHEHUHN YUEOHBIX 3aJaHUN HAYyYHO--TIOMYJISPHYIO
auTepaTypy GU3MUECKOTO COACepKaHUs, CIIPABOYHbIE MaTepUaIbl, PECYPCHI
cetu VHTEepHeT, BiaAeTh MNPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTAa,
npeoOpazoBaHus HHGOPMALMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMAIlMU W3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COAEpIKAHMS,
yOJMYHO MPEICTABIATh PE3YyJbTaThl IPOEKTHOW HIIM HCCIIE0BATENbCKON
NESATENIbHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHSTUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COINpPOBOXKIAThH
BBICTYIUICHHE TIpE3eHTalel ¢ Y4€ToM OCOOEHHOCTEH ayIuTOpUn
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. ®usuka u e€ posib B IO3HAHUM OKPY/KAIOIIEro MIUpa
1.1 ®dusuka - HayKa o pUpoe 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 du3nyeckne BeININHBI 2 1 bubmorexa [IOK
https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO ITO3HAHMS 2 1 bubmorexa OK
' ya A https://m.edsoo.ru/7f416194
Uroro no pazaeny 6
Paspea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bubmmoteka IIOK
2.1 CtpoeHue BelecTBa 1
P H https://m.edsoo.ru/7f416194
’ JIBU>XeHUE U B3aUMOJICHICTBUE YaCTHIL ) | bu6mmoreka IIOK
' BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 brbmorexa [OK
https://m.edsoo.ru/7f416194
Hroro mo pazaeny 5
Paspnen 3. /IBuikeHune U B3auMo/ieiicTBue el
b K
3.1 MexaHn4ecKoe JBUKEHHUE 3 momorexa 110

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




bu6nmoreka [IOK

32 " 4 1
HEPLHA, Macea, HAoTHOCTD https://m.edsoo.ru/7f416194
bubnunorexa LIOK
3.3 Cuia. B 14 2
fa. BHABL CHL https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pasznen 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenayua gaBiaeHust TBEPABIMU 3 bubnnoreka [JOK
' TEIaMU, )KUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubnuoreka [IOK
4.2
flapterne xuaKoCTH > https:/m.edsoo.ru/7f416194
bubmuoreka [{OK
4, A
3 TMOC(epHOE AaBICHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE MUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
bu6nunorexa LIOK
A P 1
> aboTa M MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
2 I1 1
> POCTRIE MEXQHHSMEL > https://m.edsoo.ru/7f416194
but6mmorekxa [IOK
. M 4 1
33 exatureckat SHeprt https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 12




8 KUIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB M TeM nudpoBbie
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TensioBble siBJIeHUS
bubmuoreka [JOK
1.1 i
Crpocnue 1 CBOHCTBA BemiecTha 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pa3znen 2. DiiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
)1 DNeKTpUUYecKue 3apsiabl. 3apsHKEHHBIE Tella 7 | bubnnoreka [JOK
' U X B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i i 2 1
OCTOSIHHBIN AJIEKTPUUYECKUN TOK 0 7 hitps-//m.cdsoo.ru/Tf418 1 ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 6] 4
FICKTPOMATHITTHAA HHAYKIUA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 3 14.5




9 KUIIACC

KoaundecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nu(poBLIe
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznea 1. Mexannueckue siBJeHHUS
11 MexaHndeckoe IBUKEHNE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIIUCaAHUS https://m.edsoo.ru/7f41a4a6
o bub6 OK
1.2 B3aunmonelicTBue Ten 20 1 3 nomorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Wroro no pazaeny 40
Pa3znea 2. MexaHn4yecKkHe K0JI€0aHUA U BOJTHEI
bu6mmoreka [JOK
2.1 M §) 7 3
CXAHMHICCKHC KOJICOaHUA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHnueckue BOJIHEL 3B 8 1 3
YK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Paspnen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIEC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJE U
' OJICKTPOMAardiuTHBIC BOJIHBL

Hroro no pazneny

6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

Pa3nen 4. CBeToBbIe ABJICHUA




bu6mmoreka [IOK

4.1 2
3aKOHEI pACHpOCTPAHCHIA CBCTa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 P 0 3 2
A3TOXCIHE DEIIOTO CBETA B CHIEKTP https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bu6mmoreka [IOK
5.1 141 4 1
CIyCKaHHE U MOTJIOUICHHE CBETa aTOMOM hitps:/m.cdsoo.ru/74 1 ada6
bu6mmoreka [IOK
32 Crpocnue aTomnoro Anpa 6 I https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 slnepHpie peaxiui 7 I https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 17
Pa3nea 6. IloBTopuTteibHO-00001aI0IIM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEePIKAHUS 6 ) bubmmorexa [IOK
' Kypca pusmku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 6
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 99 27




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. ®usuka, 7 xknacc/ [lepeimkun A.B., O611eCTBO ¢ OTpaHUYCHHON
OTBETCTBEHHOCTHIO «[PODAY; AxuinonepHoe obiiectBo «3aaTenbcTBo
«IIpocBenienue»

2. ®usuka, 8 knacc/ Ileppimkun A.B., O01ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «[PODAY; AkinonepHoe odiectBo «M3aaTenbcTBO
«IIpocsemenue

3. ®wusuka, 9 knacc/ [lepeimkun A.B., I'ytauk E.M., O6mecTBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEpHOE 00IIECTBO

«M3parenscTBO «IIpocBenienne»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
7 KITIACC
Metoauueckue MaTepuaibl

* Meronuka ¢usuku http://metodist.il.ru/

» Kammyc http://www.phys-campus.bspu.secna.ru/

» O0OpazoBarenbHbIi nopTan (umeercs pasnen « MHpopmanoHHbIe

TEXHOJIOTHH B IIKoJe») http://www.uroki.ru/

» JlJaboparopust 00yuenus pu3uke U aCTPOHOMHUH - BEyIIast 1a00opaTopus
CTpaHbI IO pa3pabOTKe AUAAKTUKUA U METOJAUKN OOYUCHHS ITHM MPEIMETaM B

cpenueil mkone. et o6cykneHnss OCHOBHBIX JOKYMEHTOB,



periaMeHTUpymuX Gusnueckoe oopazoBanue. Bce OHU B MOTHOM BapuaHTe
PacIoJIOXKeHBI Ha 3THX CTpaHuIa. MOKHO IPUHATH YJacTHE B 00CYXKICHHUU.

http://physics.10s0.11p.net/

* Mcnonbk3oBanre HHPOPMAIIMOHHBIX TEXHOJIOTUN B MPENoAaBaHUN (HUZHUKH.
Marepuains! (B TOM uucie Buaeo3anucu) cemunapa B PAO no npobneme
MCIOJIb30BaHUsl HH(GOPMALIMOHHBIX TEXHOJIOTHI B

npenogaBaHuu Gpusuku. Comep XUT Kak o0IIre JOKIAIbI, TaK U JOKIAIbI O
KOHKPETHBIX IMPOTpaMMax U UHTEPHET-PECypcax.

http://i0so.ru/ts/archive/physic.htm

* JlJaboparopust o0yuenus ¢puszuke u acrponomuu (JIGuA MOCO PAO) .
Marepuaisl o cTaHIapTaM ¥ YdeOHUKaM JUIsl OCHOBHOM M TIOJTHOM cpeiHel

mKoJbl. http://physics.i0s0.1ip.net/index.htm

* BupTyanpHblil MeTOAWYECKU KAOMHET yUUTENs PU3UKU U ACTPOHOMHHU
http://www.gomulina.orc.rus CaiiT kadeapbl METOAUKHY MPENOIaBAHUS (PUBHKU

MITVY http://www.mpf.da.ru/

» ®u3uk npeacrasiset http://www.phizik.cjb.net/

* Jlenaem ypoku BMecTe! http://www.otbet.ru/

* ABTOMaTU3WPOBAHHBIN B3aUMHBIN TIEPEBOJT PA3HOOOPA3HBIX (PU3NUECKUX

eauHuL u3Mepenuns http://www.ru.convert-me.com/ru/

e http://archive.lseptember.ru/mat/

* http://www.poisknews.ru/

e Canit YuureabCKou razersl http://www.ug.ru/




8 KVIACC
MeTtoauueckue MaTeprasl

* Metoauka ¢usuku http://metodist.il.ru/

» Kamnyc http://www.phys-campus.bspu.secna.ru/

» OGpa3oBatenpHbIi mopTai (umeetcs pasnen «MupopmanmoHHbie

TEXHOJIOTUH B IIKOJIe») http:// www.uroki.ru/

« JJabopaTopusi oOyueHus: PU3nKe U aCTPOHOMUU - BeyIasi 1aboparopust
CTpaHBI IO pa3pabOTKe AUIAKTUKNA U METOAUKH OOYYCHHS ITHM MPeIMETaM B
cpenneii mkose. et o0cykaeHusl OCHOBHBIX JOKYMEHTOB,
periiaMeHTupyronux puzndeckoe oopazoBanue. Bece oHU B TOJIHOM BapuaHTe
PacoJIOKEeHbI Ha ATUX CTpaHUIla. MOKHO MPUHSTH Y4acTHE B 00CYKICHUH.

http://physics.10s0.11p.net/

* Ucnionb3oBanne nHGOPMAITMOHHBIX TEXHOJIOTHI B MPENOJaBaHUN (PU3HKH.
Marepuains! (B TOM uucie Buaeo3anucu) cemunapa B PAO no npobneme
MCIIOJIb30BaHUsl UH(POPMAILIMOHHBIX TEXHOJIOTHH B MPENoJaBaHuU (PU3UKH.
CopepuT Kak 0o0IIMe JOKIJIAbl, TaK U TOKJIaIbl O KOHKPETHBIX TPOrpaMMax U

HMHTEpHET-pecypcax. http://ioso.ru/ts/archive/physic.htm/

* JIJaboparopust o0yuenus ¢pusuke u acrponomuu (JIduA MOCO PAO) .
Marepuainsl o cTaHIapTaM U ydeOHUKaM JUIsl OCHOBHOM M MOJTHOM cpeHei

mKOJBI. http://physics.10s0.11p.net/index.htm/

9 KJIACC



Meroanueckue MaTepuasl

* Meroauka ¢usukum http://metodist.il.ru/

» Kamnyc http://www.phys-campus.bspu.secna.ru/

» O0OpazoBarenbHbIi opTan (uMmeercs pazaen «MHpopMaloHHbIE

TEXHOJIOTHH B IIKoJIe») http://www.uroki.ru/

» JlJaboparopust 00yueHus pu3uke U aCTPOHOMHUU - BEIyIast TaO0paTOpUs
CTpaHbl MO pa3pabOTKe AUIAKTUKU U METOAUKH O0yUYEHUSI STUM MPEIMETaM B
cpeaneit mkose. Maer o0cyxaeHrs OCHOBHBIX JOKYMEHTOB,
pernamMeHTupyromux uznyeckoe oopazoBanue. Bece oHU B MOJHOM BapUaHTe
PAacIIOJIOKEeHBI Ha 3TUX CTpaHuIla. MOYKHO IPUHATH Y4acTHE B OOCYKICHUMU.

http://physics.10s0.11p.net/

* lcnonp3oBanre HHPOPMAIIMOHHBIX TEXHOJIOTUI B MPENo aBaHu (HUZHUKH.
Marepuaisl (B ToM unciie Bujeo3anucu) cemunapa B PAO no mpoOneme
WCITOJTB30BaHUS MH(DOPMAITMOHHBIX TEXHOIOTHH B

npenoaaBanuy Gu3nku. COIepKUT Kak 0OIIHe TOKIaAbl, TaK U JOKJIAIbI O
KOHKPETHBIX NMPOTpaMMax U HHTEPHET-pecypcax.

http://ioso.ru/ts/archive/physic.htm/

* JlJaboparopust o6yuenus ¢pusuke u acrponomuu (JIduA MOCO PAO) .
Marepuainsl o cTaHgapTaM U ydeOHUKaM JUIsl OCHOBHOM M MOJTHOM cpeHel

mKOJBI. http://physics.10s0.11p.net/index.htm/




* BupryanbHbiili MeToanueckuii KaOUHET yuuTens GU3UKU U aCTPOHOMUU
http://www.gomulina.orc.rue CaiiT kaeapbl METOIUKH TperogaBanus Gusnku

MIIV http://www.mpf.da.ru/

» bank negaroruueckoro omnbita http://www-windows-
1251.edu.yar.ru/russian/pedbank/sor_uch/phys/turina/index.html/

» Gusuk npeacrasiset http://www.phizik.cjb.net/

* Jlenaem ypoku Bmecte! http:// www.otbet.ru/

* ABTOMaTU3MPOBAHHBIN B3aMMHBIN NIEPEBOJT Pa3HOOOPA3HBIX (PUINYECKUX

equHuL u3Mepenuns http://www.ru.convert-me.com/ru/

e http://archive.lseptember.ru/mat/

 http://www.poisknews.ru/

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

7 KIIACC

http://school-collection.edu.ru/collection/ EcTecTBeHHO-Hay4YHbIE
skcriepuMenThl — Pusnka: Komnekius Poccuiickoro 061eodpa3oBaTenbHOTO
nopraia

http://experiment.edu.ru/ OTKpBITHIN KoJIeK: DU3MKa

http://www.physics.ru/ DneMeHTbl: MOMYJSPHBIA CAUT O PyHTAMEHTAILHON
HayKe

http://nano-edu.ulsu.ru

BuptyanbHbiii MeToAMYEeCKU KaOMHET yunuTens (PU3UKUA U aCTPOHOMUU: CalT
H.H. 'omynunaoM



http://www.gomulina.orc.ru/ BupTyanbHblii pu3MaT-Kiacc: oOIIeropoaCcKoil
CalT CapaTOBCKUX YUUTEIIEU

http://www.fizmatklass.ru/ BupTyanbHblil (POH]T €CTECTBEHHO-HAYYHBIX U
HAay4YHO-TeXHUUECKUX P (HEeKTOB

«IbdexTuBHasS UMUK

http://www.effects.ru/ TI'azeta «Pusuka» M3narensckoro noma «IlepBoe
CEHTSOPS»

http://fiz.1september.ru/ EcTecTBeHHO-Hay4yHas mkona ToMcKoro

8 KJIACC
http://marklv.narod.ru/mkt/ ®dusmkam — npenoaaBaTeNsIM U CTyAEHTaM

http://teachmen.csu.ru/ ®u3nka B aHUMaIUIX

http://physics.nad.ru/ ®u3uka B npe3eHTAIUAX

http://presfiz.narod.ru/ ®usuka B mrkose; caut M.b. JIbBOBCKOTO

http://gannalv.narod.ru/fiz/ ®usuka BOKpyr Hac

http://physics03.narod.ru/ ®u3uka as Beex: 3aauu Mo PU3MUKE C pelIeHUsIMU

http://fizzzika.narod.ru/ ®usuka pis yuureneit: caiit B.H. EropoBoit

http://fisika.home.nov.ru/ ®u3ukKa CTyJ€HTaM U HIKOJIbHUKAM:
oOpazoBarenbHbIi poekT A.H. Bapruna

http://www.vargin.mephi.ru/ ®uzuka.py: Calt 15 ydamuxcs u
npenojiaBarenei QUK

9 KIIACC

http://school-collection.edu.ru/collection/ EcTecTBeHHO-HAy4YHBIE
sKcniepuMenTbl — Pusnka: Komekius

Poccuiickoro o6mieodpa3oBaTesbHOIO Moprajia



http://experiment.edu.ru/ OTKpbITBINA KOJUIEIK: DPH3nKa

http://www.physics.ru/ D1eMeHTbI: MOMYJISPHBINA CAUT 0 PyHIAMEHTAIBHOM
HayKe

http://www.elementy.ru/ BBeneHne B HAaHOTEXHOJIOTHHA

http://nano-edu.ulsu.ru/

BuptyanbHbiii MeTOAMYECKUN KaOMHET yuuTess GU3NKU U aCTPOHOMUU: CalT
H.H. I'omynuno#

http://www.gomulina.orc.ru/ BupTyansHblii husmar-kiacc: o0IIeropoackon
CalT CapaTOBCKUX YUUTEIIEH

http://www.fizmatklass.ru/ BupTyanbHblil GOH €CTECTBEHHO-HAYYHbBIX U
Hay4YHO-TEXHUYECKUX 3(hPEKTOB




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 290930343710282493392205396682444359568355846763
Bnageney Monoeuxa MpuHa MuxaitnoBHa

OeicTevTened C 06.09.2023 no 05.09.2024



http://www.tcpdf.org

		2023-10-11T15:51:07+0500




