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MOSACHUTEJIbBHASA 3AIINCKA

[Iporpamma 10 (u3NKe Ha YypOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJIEHA Ha OCHOBE IOJIO)KEHUW M TpeOOBaHUW K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOH 00pa3oBaTENbHON MpPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a takxke ¢ yu€ToM deaepanbHOil padouel MporpaMmMbl BOCIIUTAHUS U
Konnenuuu npenonaBanust yue6Horo npenmera « Du3nkay.

[Iporpamma 10 (Qu3NKe Ha YypOBHE OCHOBHOIO o00Imero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TMOJOKEHHM M TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM YypOBHE OCHOBHOI 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yueToM (penepanbHON paboyeill MporpaMmMbl BOCIIUTAHUS U
KOHIICTIIIUY TIPENoIaBaHus yueOHOTo npeamMera «Dusnkay.

Copepxkanue mnporpaMMmbl 10 (QU3MKE HampaBieHO Ha (opmupoBaHue
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOMIMXCS W OpPraHU3alMI0 H3yYEeHHUS
GbU3MKM Ha JEITEILHOCTHON OcCHOBe. B mporpamme mo (u3uKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4ueOHOro mpemMera B peanusamuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOyUEHHs, a TAaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEJIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[IporpamMma no ¢gu3nke ycTaHaBIUWBACT paclpeesieHue yueOHOTo MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejaraeT IpUMEpPHYIO MOCIe0BATEIbHOCTD
W3Y4YCHUS] T€M, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COJCPKaHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEN 00yJaronIXcsl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAMYECKOM
MOMOIIY YUUTEIIO B CO3/IaHUM pabodeil mporpaMMBbl 10 y4eOHOMY MIPEIMETY.

®du3rka SBIAETCS CUCTEMOOOPA3YIONTUM JIJIsi €CTECTBEHHOHAYYHBIX YICOHBIX
MPEIMETOB, TOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KAaT B OCHOBE MIPOILIECCOB U
SABJICHUH, W3yYyaeMbIX XHUMHEH, OWoJiorued, acTpoHOMUEH ©  (U3UYECKOU
reorpadueii, BHOCHUT BKJaJ B €CTECTBEHHOHAy4YHYH) KapTHHY  MHpa,
NpeaoCcTaBiIsieT Haubojee sCHbIe o00paslbl MPUMEHEHUS HAYyYHOTO METojia
MO3HAHUA, TO €CTh CII0C00Aa MOTYUYEHUs JOCTOBEPHBIX 3HAHUHN O MUpE.

OpHa W3 THaBHBIX 3a/ad (PU3UYECKOTO OOpa30BaHUS B CTPYKTYpEe OOIIETO
o0pa3oBaHUS COCTOUT B (POPMUPOBAHUM €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne Qusnku Ha 0a30BOM ypOBHE MpEIINojaracT OBJIaJICHHUE
CICAYIOINIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIUMU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e Hay4YHO OOBSCHSTH SIBJICHUS,

e OILICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCJIEAOBaHUS;



HHTCPIIPCTUPOBATL JAHHBIC M HCIIOJb30BAaTh HAYYHBIC AOKA3aTCIbCTBA
JI TIOJIYYCHHA BBEIBOIOBY.

[enn wu3yueHus ¢GU3NKK HaA YPOBHE OCHOBHOro o0I1Iero oOpa3oBaHUs
OmpeNeNieHbl B KOHIEMIUM TMpenojiaBaHusi ydyeOHoro mnpeamera «Dusuka» B
oOpa3zoBaTenbHbIX oOpraHuzamusix Poccuiickoit ®exaepaiuu, pean3yOMUX
OCHOBHBIE 00111e00pa30BaTeNbHbIE POTPAMMBI.

[enwn n3ydenust Gu3nuKu:

npuoOpeTeHNEe HWHTEpEeca M CTPEeMJICHUS OOYYalolUXCS K HayYHOMY
WU3YUYCHUIO TPUPOJBI, PA3BUTHUE HMX HHTEIUICKTYyaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEN;

pa3BHUTHE MPEJICTABICHUN O HAYYHOM METOJI€ TTO3HAHUSA B (hOPMHUPOBAHUE
MCCJIEeI0BATEILCKOT0 OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSM;
dbopMHpOBaHHE HAYYHOIO MHPOBO33PEHMSI KaK pe3yJbTaTa H3y4YeHUs
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTAIbHbBIX 3aKOHOB (DM3UKH;
dbopMHpoOBaHNUE TPEACTABICHUA O pONM (DU3UKHU U1 Pa3BUTHUS APYTHX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TPEACTABICHMM O  BO3MOXHBIX  cdepax  Oynymieit
npoeCCUOHATILHON JIESITeIbHOCTH, CBA3AHHON C (DU3UKOM, MOJATOTOBKA K
JagbHEeUIlIeMy OOyUYEeHHIO B 3TOM HalpaBJICHUU.

JlocTrKEeHHME 3THX IIeNIeld MpOorpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO
o01iero o0pazoBaHus 00ECIEYNBACTCS PEIICHUEM CIISTYIOIINX 3a/1a4:

NPUOOPETCHUE 3HAHMA O JUCKPETHOM CTPOCHHMHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, J3JCKTPUUYCCKUX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSX

MpUOOpPETEHNE YMEHUN OIMUCHIBATH M OOBACHATH (DU3UUECCKUE SIBJICHUS C
HCIIOJIb30BaHUEM TTOJYyUYCHHBIX 3HAHUM;

OCBOCHHE MECTOJIOB pEIICHUS TMPOCTCHINNX pacyeTHBIX 3aJad ¢
HCITIOJIb30BaHUEM (br3UIeCcKuX MOJICIICH, TBOPYECKUX u
MPaKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOIAaTh IPUPOJIHBIC SBIICHHUS U BBITIOJIHSATH OTBITHI,
nabopatopHble  pabOTBl W AKCICPUMEHTAJbHBIC HCCICIOBAHUSI C
HCIIOJIb30BaHUEM U3MEPUTEILHBIX TPHUOOPOB;

OCBOCHHE TPUEMOB pabOTHl ¢ MH(pOpMaIeld (GU3NIECKOro COACPIKAHUSA,
BKJTFOYasi MH(POPMAITUIO O COBPEMEHHBIX JOCTIKCHUSX (U3HMKH, aHAIIN3 U
KPUTUYECKOE OIICHUBAHUE WH(OPMAITIH;

3HAKOMCTBO cO chepamu podheCCHOHAILHON JIeATEIbHOCTH, CBI3aHHBIMHU
C (U3MKOW, W COBPEMCHHBIMM TEXHOJIOTMSIMH, OCHOBAaHHBIMHU Ha
JTOCTIKCHUSIX (PU3UIECKON HAYKH.

OO1iee ynCII0 YacoB, pEeKOMEHAOBAHHBIX ISl M3y4YeHHs (U3UKH HA 6a30BOM



ypoBHe, — 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B Henelnwo), B 8 Kiacce — 68
yacoB (2 uaca B Hemenwo), B 9 kimacce — 102 wyaca (3 uwaca B HEIENIO).

[Ipennaraemslii B mporpaMmMe no (pU3MKe MepedyeHb JabopaTopHBIX padoT U
OMBITOB SIBJISIETCS PEKOMEHIaTEIbHBIM, YUYUTEb JI€TAET BHIOOP MPH MPOBEACHUU
7a00paTOpHBIX PabOT U OMNBITOB C YYE€TOM WHIWBUIYaJbHBIX OCOOEHHOCTEH
oOy4Yaromuxcs, CIHUCKa HKCIEPUMEHTAIbHBIX 3aJaHHM, MPEUIaraéMbIX B paMKax
OCHOBHOT'O rOCYapCTBEHHOTO 3K3aMeHa 10 (U3HKe.



COAEPKXAHME OBYUYEHUSA

7 KUIIACC
®Du3uKa u e€ poJib B IO3HAHUM OKPY’KaloUIero Mupa.

®usuka — Hayka o mnpupone. fABneHus npuponbl. OU3NYECKUE SBICHUSA:
MEXaHWUYECKHUE, TEIJIOBBIE, JJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BeNUYMHBL. M3MepeHHe Qu3nyeckux BeJIWYMH. DPU3HUECKHUE
npubopsl. [lorpenmHocTs n3MepeHnit MexxayHapo iHas CucTeMa eIuHUII.

Kak ¢u3zuka u Jpyrue ecTecTBEHHblE HAayKd H3Yy4arOT IIPUPOLY.
EcTecTBEeHHOHAyuYHbI METOJI TMO3HAaHUA: HAOIIOJEHUE, TOCTAHOBKA HAYYHOTO
BOMPOCA, BBIIBI)KEHUE TUTIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0OBICHEHNE
HabmogaemMoro apiieHus. Onucanue GU3NUECKUX sIBJICHUN ¢ TIOMOIIbIO MOJIeNIen

Hemoncmpauyuu.
1. MexaHu4yeckue, TEIUIOBBIE, DJICKTPUUYECKHE, MArHUTHBIC, CBETOBBIC
SBJICHUSL.

2. ®uznyeckue MpuOOPH U MpoLEAypa NPSIMbIX U3MEPEHUN aHAJIOrOBBIM U
1 ppoBBIM MPUOOPOM.

Jlabopamopnsie pabomul u onvimol.

1. OnpeneneHue HEHBI IEJICHUS IIKAIbl U3MEPUTEITHLHOTO TTpHbOpa.

N3mepenue pacCTosIHUMN.

N3mepenne 00bEMa )KUJIKOCTU U TBEPAOIO TENA.

Omnpenenenue pa3sMepoB MaJIbIX TEJ.

ok WD

N3mepenne temmnepaTypbl MpU MOMOLIM KUJIKOCTHOTO TEPMOMETpa M
JlaTYUKaA TEeMIIEPaTyphbl.
6. IlpoBeneHue uccrnenoBaHus MO MPOBEPKE TUIIOTE3bI: JAIBHOCTH IMOJETA
IIapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OO0JbIlIe, YeM OOJbIIe BHICOTA
MyCKa.
IlepBoHavajibHbIE CBEICHUA 0 CTPOEHUH BellecTBA.

Crtpoenue BemiecTBa: aTrOMbl M MOJIEKYJbI, HX pa3Mepbl. OMbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTRA.

JBmxeHne yactul BemecTBa. CBA3b CKOPOCTH JBHXKEHHUS YaCTHUI[ C
TeMriepaTypoil. bpoyHoBckoe aBuxeHue, nuddysus. BzammonelicTBue uacTuil
BEILIECTBA: MIPUTSKEHUE U OTTAJIIKUBAHUE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOEHUE Ta30B, KUIKOCTEH M TBEPJIbIX
(kpucramnyeckux) Tesl. B3auMocCBsi3b MEXy CBOMCTBAMH BEHIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmtoneHure OpOyHOBCKOTO IBUKEHUS.

2. Habmonenue nuddysum.



3. HaGmionenue  siBieHUN,  OOBACHAIOIIMXCS  NPUTSDKCHHEM — WIH
OTTaJKUBAaHUEM YACTHI] BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OneHka paMaMeTpa aroMa METOJOM pAIOB (C  HMCIHOJb30BaHUEM

dboTorpaduii).

2. OnpIThl O HAOJIOJIEHUIO TEIIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO AEHCTBUS CHUII MOJIEKYJISIPHOTO IMPUTSKEHUS.

/IBuKeHMe M B3aUMOAeiCTBHE TeJl.

Mexanudeckoe ABUKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpeniHsisi CKOPOCTh IPU HEPABHOMEPHOM JBMKEHUH. Pacuer mytu u
BPEMEHU JBUKEHUS.

SlBneHne uHepUMM. 3aKOH HMHEPLUHU. B3amMopeicTBHe Tesl KaKk NpUYMHA
U3MEHEHUSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH TeJa.
[InotHoCcTh BemecTBa. CBSI3b IMJIOTHOCTU C KOJMYECTBOM MOJIEKYJI B E€IUHULE
o0beMa BEIECTBA.

Cuna kak xapakTepHCTHKa B3auMoaeicTBus Ten. Cuila yrnpyroctd U 3aKOH
['yka. M3mMepeHne cuiibl C MOMOILIBIO IUHAMOMETpA. SIBJIEHHE TATOTEHUSI U CUJia
TskecTH. CHJla TSHKECTH Ha ApYrux maHerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HANPABJIEHHBIX O OXHOW NpsiMoM. PaBHonelcTByromas cuil. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHHUE MOKOos. TpeHue B IPUPOAE U TEXHUKE.

Hemoncmpauuu.

HabGmrogenne MexaHnueckoro IBUKEHUS TeTa.
N3mepeHne cKopocTy NPSMOJINHEMHOTO ABUKEHHUS.
HabGnronenue siBjeHUs! HHEPLIUH.
HabGnronenne n3MeHeHns: CKOPOCTH MPU B3aUMOJICHCTBUY TEIL.
CpaBHEHHE Macc 110 B3aMMOJICHCTBHIO TEJL.
CnoxeHue CHJl, HallpaBJICHHBIX 10 OJHOW MPSMOM.
./Iaﬁopamopubte padomul u onvimol.
1. OnpeneneHue CKOPOCTH PaBHOMEPHOI'O JBHKEHHUA (IIapHUKa B KUIKOCTH,
MOJIEH 3JIEKTPUUECKOTO aBTOMOOUJIS M TaK Jlajee).
2. OmpeneneHue cpeaHel CKOPOCTH CKOJBXKEHUS OpycKa WM IIapuKa IIo
HAaKJIOHHOM ITIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPAOTO TENA.
4. OnbITHI, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTH pacTsDKeHHUs (aeopmanun)
MPY>KUHBI OT MPUI0KEHHOM CHUIIBI.
5. OmnbIThl, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CUJIBI TPEHUS CKOJBXKEHHUS OT
BECa TEJIa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.
JlaBJjieHMe TBEPABIX TeJI, }KUAKOCTEH U ra3os.
JaBnenue. CnocoObl yMEHBIIEHUS M YBEIUYECHUS J1aBiieHUs. J[aBieHue rasa.

ERAEE e



3aBUCUMOCTh JaBJEHUSI raza OT o0bema, TemrepaTypsl. llepemaua naBieHus
TBEPJIIMUA TEJIAMH, XUIAKOCTSIMU U razamu. 3akoH I[lackans. [lmeBMarnueckue
MaIllUHbl. 3aBUCHUMOCTh JABJICHHUS >KUJKOCTH OT TIyOuHBI. ['mapocrarnueckuii
napagokc. Coobmiaromuecs: cocyibl. [ uapaBiniecKkue MeXaHU3Mbl.

Atmocdepa 3emmm u atmocdepHoe naBieHue. [IpuumHBI CyIIecTBOBaHUS
BO3yIIHONW 00o0nouku 3emiu. OmbiT Toppuuennu. M3mepenue armochepHOTO
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 1151 U13MepeHus: aTMOC(HEpPHOTO TaBJICHHUS.

JlencTBre )KUIKOCTH M ra3a Ha IOTPYKEHHOE B HUX TeJ0. BrITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxoruiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH JAABJIEHUA ra3a OT TeMIEPaTyphl.

[lepenaya naBiaeHUs )KUIKOCTHIO U Ta30M.

Coobmaroiuecst CoCy/ibl.

I'mppaBnuueckuil mpecc.

[IposiBnenue nercTBust aTMOC(HEPHOTO JaBICHUSI.

3aBUCHUMOCTh BBITAIKHBAIONIECH CHUJIBI OT O0BEMA MOTPYKEHHOW YacTH
T€JIa U TUIOTHOCTH KHUJKOCTH.

PaBeHCTBO BBITATKMBAOIIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

AR e
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8. YcClOBHME IUIaBaHUS TEJI: IJIAaBAHHWE WJIM NOTPYKEHHE TEJ B 3aBUCHMOCTH
OT COOTHOILIEHUS INIOTHOCTEN Tea U KUIAKOCTH.

Jlabopamopnwie pabomel u onvimol.

1. HccnenoBanue 3aBUCHUMOCTH Beca TeJla B BoJie OT 00bEMa MOrpyKEHHOM B
KAJKOCTb YaCTH TeEJNA.

2. OmnpeneneHue  BBITAIKHUBAIOIIEH CWIIbI, JIEWCTBYIOIIEH Ha  TEIo,
MOTPYKEHHOE B KUJIKOCT.

3. IIpoBepka HE3aBUCUMOCTH BBITAJTKHUBAIOIIEH CHIIBI, AEHCTBYIOIIEH Ha TEJIO
B JKUJIKOCTH, OT MacChl T€Ja.

4. OnbITBI, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJIKHWBAIOIIEH  CHJIBL,
JIEUCTBYIONIEH HaA TEJIO B KUAKOCTH, OT OOBEMA TMOTPYKEHHOW B
YKUJKOCTh YACTH T€JIA U OT IJIOTHOCTH KUJIKOCTH.

5. KoHctpyupoBanue apeomeTpa WM KOHCTPYUPOBAHHME JIOAKH MU
onpenesieHne €€ rpy30MoabEMHOCTH.

PaGora 1 MOIIHOCTB. JHepPrus.

Mexanundeckast padota. MOIIHOCTb.

[TpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecusi pbryara. [IpumeHeHue mpaBuiia paBHOBECUs phluara K OJIOKY.
«3omnotoe mpaBusio» MexaHuku. KoadduiumeHt mnosesHoro aeicTBus (maisee —
KII/I) npoctbix Mexanu3moB. [IpocTbie MexaHU3MBI B OBITY U TEXHHKE.



Mexannueckass dHeprusi. KuHeTnueckas W TNOTEHUHUAJIbHAS DHEPTHS.
[IpeBpailieHre OTHOTO BUJIa MEXAHUYECKOW SHEPTUH B IPYTOW. 3aKOH COXPAHEHUs
DHEPIUU B MEXaHHKE.

Hemoncmpayuu.

1. IIpuMepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomel u onvimol.

1. Onpenenenue pabOTHl CHIIBI TPEHHS NMPU PABHOMEPHOM JBMKCHUH Tela

10 TOPU3OHTAJIBHOW MMOBEPXHOCTH.
2. HccnenoBanue yclioBU paBHOBECHS pbluara.
3. M3mepenue KII/] HakTOHHOM ITOCKOCTH.

4. H3yueHue 3aK0Ha COXpPAHEHUSI MEXAHUUECKOW SHEPTHH.
8 KIIACC

TemioBble ABJICHUA.

OCHOBHBIE TIOJOXEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHUSA
BellecTBa. Macca U pa3Mepbl aTOMOB M MOJEKYJ. OMNbIThI, MOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHOKUHETUYECKOM TEOPUH.

Mopgenu TBEPAOro, >KUIKOTO M Ta3000pa3HOT0 COCTOSIHUM BeIllECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUIAKOCTEH U
TBEPIABIX TEJI HA OCHOBE IIOJIOKEHUW MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH.
CmaurBaHU€ U KallWUISIpHBIE siBJICHUSI. TemioBoe pacliupeHue U CxKaTue.

Temneparypa. CBsi3zb TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. BHyTpenusas osHeprus. CnocoObl HW3MEHEHHS BHYTPEHHEH DSHEpPruu:
Temionepeaaya u COBEpILICHUE padoTHI. Bups TeIIonepeaayu:
TEIIONPOBOIHOCTh, KOHBEKIIHS, U3JIyUYCHHUE.

KonnuecTtBo TemnoTel. YenbHas TEIUIOEMKOCTh BellecTBa. TeriooOMeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. [lnaBnenue wu
OTBEpJICBAHUE KPUCTALIMYECKUX BELIECCTB. YJEIbHAs TEIJIOTA IIJIABJICHUS.
[TapooOpazoBanue u konjaeHcanus. Mcnapenue. Kunenue. YienpHas Tteruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KUIIEHHS OT aTMoc(hepHOro
JTaBJICHUS.

BnaxHocTs BO3ayXa.

DHeprus TOIUIMBA. Y IeJIbHAS TEIUIOTA CTOPaHUSL.

[Tpuniunel pabotsl TeroBbix asurareneit KIIJ TtemmoBoro nBurartens.
TerioBble ABUTATENIN U 3aIIUTA OKPYKAOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUH B TEIUIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HaGmonenre 6poyHOBCKOTO JIBUKEHUS.

2. Hab6monenue nuddysuu.

3. HaOmroneHue siBiIeHUN CMauMBaHUS M KaITMJUIIPHBIX SBICHU.



4. HaOmrozieHue TemioBOro paciiupeHust Teml.
5. M3meHeHue naBneHus ra3a Mpu U3MEHEHUH OOBEMA W HAarpeBaHUU WIIH
OXJIAXKIECHUU.

6. IlpaBuna usmMepeHus: TeMneparypsl.

7. Buasl Terionepenayu.

8. OxJaxJieHue Mpu COBEPIIEHUN PAOOTHI.

9. HarpeBanue mipu coBepiiieHur pabOThl BHEIITHUMHU CHJIAMH.

10. CpaBHEHHE TEIUIOEMKOCTEN Pa3IUYHBIX BEIIECTB.

11. HaOmronenue KumeHus.

12. HaGmroieHre moCcTOSIHCTBA TeMIEPATypPhl IPU TIABICHUU.

13. Mojenu TeIIoBBIX ABUTATEIEH.

Jlabopamopnsie pabomel u onvimol.

1. OnpIThl IO OOHAPYKEHUIO IEUCTBUSI CUIT MOJIEKYJIIPHOTO TPUTSKEHHUS.

2. OnbITHI O BRIPAIIMBAHUIO KPUCTAJIOB ITIOBAPEHHOM COJIM WIIA caxapa.

3. OmpITHl TI0O HAONIOACHUIO TETUIOBOTO PACIIUPEHHS Ta30B, JKUIKOCTEH H

TBEPIBIX TEIL.

4. OmnpeneneHue AaBlICHUS BO3yXa B OalsIOHE IINpULIA.

OnbIThl, JAEMOHCTPUPYIONIME 3aBUCHUMOCTH JABIICHUS BO3AyXa OT €ro
00béMa M HarpeBaHUs WIN OXJIAKICHHUS.

6. IIpoBepka rumnore3sbl TMHEHHON 3aBUCUMOCTH IJIMHBI CTOJIOMKA HKUJKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HaOmionenue wu3MeHEHUs BHYTPEHHEW OHEpPruM Tejla B pe3yibTaTe
TerIonepeaul U padoThl BHEITHUX CHUJI.

8. HccnenoBanue sBiaeHUs TEIOOOMEHA MPU CMEMIMBAHUU XOJOJHOM H

ropsiuei BOJBI.

9. OmpeneneHue KOJMYECTBA TEIUIOTHI, [OJIYYEHHOTO BOJIOM  MpH

TEMJI000MEHE C HArpeThIM METAIUTMYECKUM LIUIUHAPOM.

10. Onpenenenue ynenbHON TEINIOEMKOCTH BEILIECTBA.

11. MccmenoBanue npouecca uCapeHus.

12. OnpeneneHrne OTHOCUTENbHON BIIa)KHOCTH BO3yXa.

13. OnpeneneHue yAeabHOM TEII0ThI MIJIaBJICHHUS JIbJIA.

DJIeKTpU4YeCKHe U MATHUTHBIE SIBJICHHUS.

OnekTtpu3auus Tel. J[Ba poaa 3ieKTpUuYecKuX 3apsaoB. BzammoneiicTBue
3apsUKEHHBIX  Tesl. 3akoH Kynmona (3aBUCHMMOCTH  CHJIBI  B3aUMOJIEHUCTBUS
3apSKEHHBIX TET OT BETUYUHBI 3aPSJI0B U PACCTOSHUSI MEXKIY TEIIAMH).

Onektpuueckoe mnojne. Hanpspk€HHOCTh 3iiekTpudeckoro moiist. [lpuHuwun
CYTNEpIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsnoB. DJIEMEHTAPHBIA JJEKTPUYECKUN 3apsil.
Crpoenue aroma. IIpOoBOJHUKM W JUANEKTPUKU. 3aKOH  COXpPaHECHUS



AIEKTPUYECKOTO 3apsa.

DONEeKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUECKOTO TOKA.
WM cTOYHUKM TIOCTOSSHHOTO TOKa. JIeMCTBUSA DIIEKTPUYECKOrO0 TOKa (TEIIIOBOE,
XUMHUUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B KUIKOCTSIX U ra3ax.

Onektpuueckass menb. Cuma  Toka.  DJIEKTPUUYECKOE  HaIpsOKEHHUE.
ConpoTuBieHUE MPOBOJHUKA. YICIbHOE CONMPOTUBJIECHUE BellecTBa. 3akoH Oma
I ydactka nend. [locinemoBarenbHOE W mapajuieNibHOE — COCIMHEHHE
MIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIeKTpUYeCcKoro Toka. 3akoH Jlxoyns—JleHua.
DneKTpuYecKue 1enu U NOTPeOUTENH 3IEKTPUIECKO 3Heprun B ObiTy. KopoTkoe
3aMbIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3aumopaeiicTBUE  TMOCTOSIHHBIX ~ MAarHUTOB.
MarnuTtHoe nosnie. MarHuTHOE 1osie 3eMJId M €r0 3HAYCHUE NI KU3HU Ha 3eMJIe.
Omeir  Opcrena. MarauTHoe T1OJe  DJIEKTpUYECKOro Toka. [Ipumenenue
3JIEKTPOMArHUTOB B TEXHUKE. J[€CTBME MArHUTHOIO TTOJISI HA NPOBOJAHUK C TOKOM.
DNEeKTpOoJBUraTesib MOCTOSTHHOTO TOKa. VCnoiib30BaHWE 3IEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.

Omnertel @apanes. SBnenne 3neKTpoMarHuTHOW MHAYKUUU. [IpaBuno Jlenna.
DIeKTpOoreHepaTop. Crnoco0bl MTOJTyYEHHUS ANEKTPUYECKOU SHEPIUHu.
DNEKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Hemoncmpauuu.

DneKTpu3anus Tel.
JIBa pona 3JIEKTPUYECKUX 3apsI0OB U B3AUMOJCHCTBUE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U JEUCTBUE JIIEKTPOCKOIIA.
DneKTpocTaTuuecKas MHIYKIUS.
3aKOH COXpAaHEHUS AJIEKTPUUECKUX 3aPsIOB.
[IpOBOAHUKH U TUDIIEKTPUKH.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
N cTOYHMKHN OCTOSIHHOTO TOKA.
JIeiCcTBHS AIEKTPUYECKOTO TOKA.
. DJIEKTPUYECKUN TOK B KHUJIKOCTH.
. I"'a30BB11 pa3psa.
. I3MepeHne CuIIbl TOKa aMIEPMETPOM.
. I3MepeHne 37IeKTPUIECKOr0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH cONpOTUBIICHHN.
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. BzauMoieiicTBre MOCTOSSHHBIX MAarHuTOB.
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. MonenrpoBaHue HEBO3MOXXHOCTH Pa3/IeTICHUS MOJTIOCOB MarHUTA.
. MopaenupoBaHrue MarHUTHBIX TIOJIEH TTOCTOSTHHBIX MarHUTOB.
. OmbIT Dpcrena.
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. MarsuTHoe€ 1noJie Toka. DJIEKTPOMAarHur.

. JIeicTBHE MAarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.

. DJIEKTPOABUTaTEIIb TOCTOSIHHOTO TOKA.

. UccnenoBanue ABIEHUS 3NEKTPOMArHUTHOW UHAYKIIVH.

. OnbiTel @apajes.

. 3aBUCUMOCTb HaIpaBJICHUS MHIAYKIIMOHHOIO TOKa OT YCJIOBUM €ro
BO3HMKHOBCHMSI.

. DJIEKTPOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnwie pabomel u onvimol.

1.

AN AN g

10.
11.

12.

13.

14.

15.

16.

17.

18.

OneiTel MO HAONIOACHHWIO DJEKTPU3ANNKM TeI WHAYKIHEH W TpHU
COTPUKOCHOBEHHH.

HccnenoBanne ACUCTBUSL DJIEKTPUUYECKOTO TMOJSI HA TPOBOJHUKU U
JUDJIEKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETTH MOCTOSIHHOTO TOKA.
W3mepenne u peryaupoBaHue CHIbI TOKA.

N3mepenne u peryanpoBaHue HAMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA, MAYIIETO Y€pe3 PE3UCTOp, OT
COMPOTHUBJICHUS PE3UCTOPA U HAIIPSHKCHUS Ha PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIITUE 3aBUCUMOCTD AIEKTPUIECKOTO
COTPOTHUBJICHUS TIPOBOAHMKA OT €ro JUIMHBI, TUIOMIAJH IONEPEUHOTO
CEUCHHMsS M MaTepuara.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH TMpU TOCIETOBATEIHBHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwiaa JJIS CHJIBI TOKa INPHU MapaieIbHOM COCIUHCHUU
PE3UCTOPOB.

Omnpenenenue pabOTHI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH 3JEKTPUYECKOTO TOKa, BBIACISIEMONW Ha
pe3ucTope.

HccnenoBanne 3aBUCHUMOCTH CUJIBI TOKA, WAYIIETO Yepe3 JIAMIIOYKY, OT
HaINpsHKECHUS Ha HEH.

Onpenenenue KIIJ[ HarpeBaTterns.

HccnenoBanrie MarHUTHOTO B3aMMOJICUCTBHS TTOCTOSIHHBIX MarHUTOB.
N3yyeHue MarHMUTHOTO TOJISI TOCTOSIHHBIX ~MarHUTOB TMpU  HX
00BbEIMHEHUU U Pa3JIeJICHUU.

HccnenoBanne neWCTBHS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPETIKY.
OneIThl, JEMOHCTPHUPYIOUIHME 3aBUCUMOCTh CHJIBI  B3aUMOJCHCTBUS
KaTyIIKd C TOKOM W MAarHuTa OT CHUJIbl TOKa W HANpaBlieHUS TOKa B
KaTyIIKe.

N3yuenue necTBUS MarHUTHOTO TOJISI HA IPOBOTHUK C TOKOM.



19. KoHcTpynpoBaHue 1 u3y4eHue padoThl JIEKTPOABUTATEIIS.

20. U3mepenue KII/] anekTpoaBUrareibHOM yCTaHOBKH.

21. OnBITBI TIO  MCCJEIOBAHUIO SBJICHHUS DJICKTPOMATHUTHOW WHIYKIUU:
WCCIIEIOBAHUE W3MEHEHHUM 3HAYEHHS W HANpPaBICHUS WHIYKIIMOHHOIO

TOKA.
9 KJIACC

Mexanuyeckue siBJIeHHUS.

Mexanudeckoe nBMkeHME. MarepuanpHas Todka. Cucrema oOTcuéra.
OTHOCUTENBHOCTh MEXAaHMYECKOTIO JBWKEHMS. PaBHOMEpHOE NPSAMOIMHENWHOE
nBrkeHue. HepaBHomepHoe npsMoinHeiiHoe aBrxeHue. CpeHssi ¥ MTHOBEHHas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMosiMHENHOe BHkeHue. CBoOOaHOE
nagenue. OnbIThl [ anues.

PaBHOMepHOE ABMMXEHUE MO OKpYKHOCTH. Ilepumon m yacrora oOpauieHus.
JlnnerHas v yriioBasi CKOpocTU. LleHTpoCTpeMUTEIbHOE YCKOPEHUE.

[Tepsblii 3akoH HbtoToHa. BTopoit 3akoH HeroToHa. Tperuii 3akon HeroToHa.
ITpuHIMII CYyNIEpIIO3UITUN CHIL.

Cuna ynpyrocrtu. 3akoH 'yka. Cunna TpeHus: cuila TPEHUS CKOJIbKEHUS, CUila
TPEHUS MOKOS, IPYTUE BUJIBI TPEHUSI.

Cuna TSKECTH U 3aKOH BCEMUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOIO
nageHus. JlBwxenue ruianer Bokpyr Connua. IlepBas kocMuueckass CKOPOCTb.
HeBecoMocCTh U neperpysKu.

PaBHOBecue marepuanbHON TOUKH. AOCONIIOTHO TBEpAOE Teno. PaBHoBecue
TBEPAOTO TeJa € 3aKPEIJIEHHON OChIO BpaleHus. MOMEHT cuiibl. LIeHTp TsxecTu.

Nmnynsc tena. MI3MeHeHne umiynbca. UMIynbc cuilbl. 3aKOH COXPAHEHUS
uMITyJbca. PeakTUBHOE JBUKEHUE.

Mexanuueckass pabora ¥ MOIIHOCTb. PaboTa cuil TsDKECTH, YNPYTOCTH,
TpeHus. CBsA3b dHEepruu u pabotsl. IloTeHInanbHas SHEPrus Tena, MOAHATOro HaJl
MTOBEPXHOCTHIO 3eMiin. [loTeHIManbHas SHEPIrus CxKaToM NnpykuHbl. Kunernueckas
sHeprus. TeopemMa O KMHETHYECKOW DHEPIMM. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPIUH.

Jemoncmpayuu.
1. HaOmroeHre MeXxaHU4EeCKOro JIBUKEHUS Tella OTHOCUTEIHLHO Pa3HBIX Tl
OTCYETA.

2. CpaBHeHue nyTell M TPAeKTOpUU JBWXKEHHS OJJHOTO M TOrO K€ Teja
OTHOCHUTEJIBHO PA3HBIX TEJI OTCYETA.
N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOITUHENHOTO JIBUKCHHUSL.

4. HccnenoBanue Mpru3HAKOB PABHOYCKOPEHHOTO JIBUKEHHS.
HabGmronenune nBrkeHus Tea 1Mo OKPYKHOCTH.



9.

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

HaOnronenre MexaHn4eCcKuX SIBJICHUM, IPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ pPAaBHOMEPHOM UM  YCKOPEHHOM JBH)KCHUHU
OTHOCUTENBHO KaOMHETa (PU3KKHU.

3aBUCUMOCTh YCKOPEHMSI T€lla OT MAacChl Te€Jla W JEHCTBYIOLIEH Ha HETO
CHUJIBI.

HabGmronenue paBeHCTBa CHIT TIPU B3aUMOJIEHCTBUH TETI.

N3MeHeHune Beca Tena npu yCKOPEHHOM JIBUKEHHH.

[lepenaya umItyabca Mpu B3auMOJEHCTBUU TEN.

[IpeobpazoBaHus SHEPTUU NPU B3aUMOJICUCTBUU TEJI.

CoxpaHeHue UMITYJIbCA IPU HEYITPYTOM B3aUMOICICTBUMU.

CoxpaHeHHEe UMITYJIbCa TIPHU a0COFOTHO YIIPYTOM B3aUMO/ICHCTBUU.
HabGmronenue peakTHBHOTO JBUKEHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUHU ITPU CBOOOAHOM IaJICHUU.
CoxpaHeHuEe MEXaHUYECKOW SHEPTUU MPU IBUKECHUU TEJIa MO ICHCTBUEM
MPY>KUHBI.

Jlabopamopnsie pabomel u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisi pasroHa U JaJIbHEHUILEr0 PaBHOMEPHOTO
JIBIDKCHUS IIAPUKA WA TEJICKKH.

OrnpenenieHue CpeaHel CKOPOCTH CKOJIBKEHHUS Opycka WM JBUKCHHS
[IapUKa 10 HAKJIOHHOW INTOCKOCTH.

OnpeneneHue yCKOpEHHs] Tejda IMPU PABHOYCKOPEHHOM JBHUKEHHH IO
HAKJIOHHOM TJTIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH IyTH OT BPEMEHU NIPH PaBHOYCKOPEHHOM
JIBIDKEHUU 0€3 HaualbHOW CKOPOCTH.

[IpoBepka TrHUIOTE3bI: €CIU TMPU PABHOYCKOPEHHOM JBHKEHUH 0€3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KakK PsJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIIUE MPOMEXKYTKH BPEMEHH OJJUHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUS CKOJBXKEHHUS OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenue kodpduireHTa TPEeHUS CKOJIbKCHHS.

Omnpenenenue KECTKOCTH MPYKUHBI.

Omnpenenenue pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JBUKCHUH Tela
M0 TOPU30HTAIILHON TTOBEPXHOCTH.

Onpenenenue palOOThl CUJIBI  YOPYrOCTH MpHU TOABEME Tpy3a C
MCIIOJIb30BaHUEM HEMOJIBUKHOTO U MTOJABUXKHOTO OJIOKOB.

N3ydeHne 3aK0Ha COXPAHEHHS YSHEPTHH.

MexaHnnuyeckue KoJ1e0aHNs U BOJIHBI.
KonebarensHoe nBmxkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUI: TepUOI,
4acToTa, aMIUINTyAa. MaremMaTHu4ecKuil U NpPYKUHHBIA MasATHUKH. lIpeBpanienue



DHEPTUU TIPHU KOJICOATETHHOM JIBHKCHHH.
3aryxatouue — koneOanus.  BwiHyxaeHnsle — konebanus.  Pe3zonanc.
Mexanuueckue BojHbI. (CBoWCTBa MexaHW4YeCcKuX BoOJIH. [IpogonbHble U
nonepeyHbie BOJIHBL. J[MMHA BOJHBI M CKOPOCTh €€ pacinpoCTpaHECHUS.
MexaHnueckue BOJIHBI B TBEPIOM TeEJE, CEICMUYECKUE BOTHBI.
3Byk. 'pomKkocTh 3ByKa W BbicOTa ToHA. OTpaxeHue 3Byka. Mupa3Byk u
yIBTPa3BYK.
Hemoncmpauyuu.
1. HaOmronenune koneOaHWi Teln IOA AEWCTBUEM CHIIBI TSKECTH U CHJIIBI
YIOPYTOCTH.
Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaGmronenue BRIHY)ICHHBIX KOJI€OaHU U PE30HAHCA.
PacnipocTpanenue npo10ibHBIX U MOMEPEYHBIX BOJH (HA MOJIEIN).
HaOmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI pEe30HaHC.
./Iaﬁopamopnbte pabomul u onvimol.
1. OnpeneneHue YacToThl W Mepuoja KojiebaHUH MaTEeMaTHYECKOTO
MasTHHKA.
2. OmnpeneneHue 4acTOThI U EPHOJIa KOJIEOAHUM MPY>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCHUMOCTH MEPHOJIa KOJEOAHUM MOJBEIICHHOTO K HUTH
rpy3a OT JIJIUHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTHU MepUoa KOJaeOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IlpoBepka HE3aBUCHUMOCTH MepHOJia KoJeOaHUW rpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmbBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTh Mepuoia  KoseOaHwuii
MPY>KUHHOTO MasATHUKA OT MAcCChl Ipy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHusi CBOOOTHOTO MaJICHUS.
DJIEKTPOMATHUTHOE M0J1€ U YJIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMAarHUTHOE  TMOJie.  DJEKTpOMarHuTHele  BOJHBL.  CBoiicTBa
ANEKTPOMarHuTHeIX BOJH. Illkama siexkTpoMarHUTHBIX BOJH. Mcmomb3oBaHue
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ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DOnekTpoMarHuTHas npupoaa cera. CkopocTh cBeTa. BogHOBBIE CBOICTBa
CBETA.

Jemoncmpayuu.

1. CBoiiCTBA PIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomul u onvimol.



1. M3ydyeHune CBOWCTB AJIEKTPOMATHUTHBIX BOJIH C TOMOIIBI0O MOOHMIBHOTO
tenedoHa.
CBeTOBbBIE SIBJIEHMSI.

JlyueBas MOJIC/Ib CBeETa. HUctounuku CBeETa. [IpsmonnHelinoe
pactipoctpanenue cBera. 3atmenusi Connna u Jlynsl. Otpaxenue cBera. [lmockoe
3epKano. 3aKOH OTPaXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH IMpenomieHus cBera. [lonHoe BHYyTpeHHee
OTpakeHHe cBeTa. VIcrmonb30BaHME TOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom gnyuet B smH3e. Ontuueckas cucrema (¢oToamnmnapara,
MHUKpOCKONa M Tejeckoma. ['J1a3 kak onTuyeckas cucteMa. bIn3opykKocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpbtoTona. CroxeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceera.

Hemoncmpauuu.

[IpssmonuHeHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenne n300pakeHUM B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
IIpenomiienue cBera.

Onrtuveckui CBETOBO/I.

Xom mydeit B coOuparorieit JInH3e.

XoJ Jiyder B paCCEUBAIONIEH JIMH3E.

[Tonyyenune n300pakeHU ¢ TOMOIIBIO JTUH3.

[TpuHuun necTBus goroanmnapara, MUKPOCKOIIA U TEJIECKOTA.

10. Mogzensb riasa.
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11. Paznoxenue 6enoro cBera B CIEKTP.

12. [losmydyenue Genoro cBeTa Npu CI0KEHUU CBETA PA3HbIX IIBETOB.

Jlabopamopnsie pabomul u onvimol.

1. HMccnenoBanue 3aBUCHUMOCTH yTrja OTPaXEHHUS CBETOBOTO Jyya OT YIJia
naJICHuUs.

2. W3yuenne xapakTepucTHK N300pakeHUs MPEIMETa B IUIOCKOM 3€pKaie.

3. HccnenoBaHue 3aBUCUMOCTH yIJla MPEIOMIICHHUSI CBETOBOrO Jyya OT yria
najJIeHUs! Ha TPAHULIE «BO3yX—CTEKIION.

4. IlomyueHue n300pakeHUN C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO PACCTOSHHS M ONTUYECKOM CHIIbI COOMparoen
JVH3BL.

6. ONBITHI 1O Pa3I0KEHUIO OETIOro CBETa B CIEKTP.

7. ONBITBI TIO BOCTPHUATHIO IIBETa MPEAMETOB MPHU WX HAOIIOJECHUHN dYepes
I[BETOBBIC (PUIIBTPHI.



KBaunrtoBbIe siBJIeHMS.

Omnwitel Pesepdopna u mimanerapHass Mojenb atoma. Mognens aroma bopa.
Hcnyckanue v noryomeHrne ceeta aroMoM. KBaHThI. JIMHEYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, OeTta- U ramma-uzinydeHus. CTpoeHHe aTOMHOIO
anpa. Hyxionnas wmoxaens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npeBpauienus. [lepron nonypacmnaaa aTOMHBIX SIEP.

SnepHbie peakiuu. 3aKOHBI COXPAHEHHs 3apsJ0BOIO M MAacCOBOTO YHCEIL.
OHeprus CBsI3M aTOMHBIX sanep. CBsi3p Macchl M dHEpruu. Peakuuu cuHTE3a U
nenenus saaep. Mecrounuku sneprun ConHIa U 3BE3 L.

Snepnas sHepreruka. J[eMCTBHS paauOaKTHBHBIX HW3JIYYEHHW Ha JKUBBIC
OpraHU3MBI.

Hemoncmpauyuu.

CnexTpbl U3Ty4YEeHUS U MOTJIONIEHNUS.

CrekTpbl pa3IuyHbIX Ta30B.

CnekTtp BoAOpoOa.

Hab6mronenue TpekoB B kamepe Bunbcona.

Pabora cuéTymka HOHU3UPYIOIIUX U3ITyUEHUH.

PerucTtpauus uzinyyeHus: IpUPOIHBIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnsie pabomel u onvimol.

1. HalnrojieHne CIIONIHBIX U IMHEWMYAThIX CIIEKTPOB U3TyUCHHUS.

2. HccnepoBaHne TPEKOB: M3MEPEHUE SHEPTHMM YACTHULBI IO TOPMO3HOMY

nyTH (1o ¢poTorpadusim).

3. M3mepenue pagnoakTuBHOIO (PoHa.

IHoBTOpHUTEIBLHO-00001HAKO NI MOAYIb.

[ToBTOpUTENBEHO-0000MAOIINK MOAYJIb MTPEAHA3HAYEH I CUCTEMATH3aLUuu
u  0000IIeHHs  TPEIMETHOTO  COACpKaHWSA ©  OMNbITa  JICSITEIbHOCTH,
NPUOOPETEHHOTO MPU U3YYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJIs MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »3K3aMeHy 10 (u3uke s o0yvaromuxcs,
BBIOPABILIKX 3TOT y4E€OHBII NpeaIMeT.

[Ipy “3ydeHUU JAHHOTO MOIYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NESATETLHOCTH, HA OCHOBE KOTOPBIX 00€CTeUnBACTCS JOCTHIKEHUE MPEIMETHBIX U
METaNpeJMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  o0yueHus, Gopmupyercs
€CTECTBEHHOHAY4YHAs! TPAaMOTHOCTh: OCBOEHHE HAyYHBIX METOAOB HCCIIEIOBAHUS
SBJICHUW TPUPOJBI U TEXHUKH, OBJAJCHUE YMEHUSIMHU OOBACHITH (U3UUYECKUE
ABJICHUSI, TPUMEHSS TMOJy4YeHHbIE 3HAHWS, pelaTh 3ajJadyd, B TOM YHCIIE
KAUYE€CTBEHHBIE U AKCIIEPUMEHTAJIbHBIE.

U o e

[IpuHIMNMATBHO NESTETLHOCTHBINA XapakTep NaHHOTO pasfeia pean3yercs
3a c4y€T TOro, 4tro OOydYaromMecs BBITIOJIHIIOT 3aJaHus, B KOTOPBIX WM
npeaIaraeTcs:



HA OCHOBE TIOJYYCHHBIX 3HAHUN pacro3HaBaTh W HAYYHO OOBACHATH
dbusnUecKkue SBICHUS B OKPYIKAIOIIECH MPUPOJIe U TOBCEAHEBHOM KU3HU;

MCIIO0JIb30BaTh HAYUYHbIE METO/bI UCCIEOBAHUS (DU3UUECKUX SBICHUN, B TOM
YyCJIe AJI MPOBEPKHU TUIOTE3 U MOTYUECHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAYYHBIE OCHOBBI HAaMOOJIEe BaXKHBIX TOCTIXKCHHN COBPEMEHHBIX
TE€XHOJIOTU, HAIPUMEP, ITPAKTUUECKOTO HUCIOJIb30BAHUS PA3IUYHBIX UCTOYHHKOB
SHEPIUM HA OCHOBE 3aKOHA IMPEBPAILICHUS U COXPAHEHUSI BCEX M3BECTHBIX BUJIOB
SHEPIUH.

Kaxmas w3 TeM JaHHOTO MOAYJS BKJIIOYAET OAKCIEPUMEHTAIBHOE
uccieaoBaHue 0000IIaIIero xapakrtepa. Mojyib 3aBepllaeTcs MpOBEICHUEM
JMATHOCTUYECKON U OIIEHOYHOM pabOThI 32 KypC OCHOBHOTO 00IIIEro 00pa3oBaHMsl.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUAA

N3yuyenue Gu3NKM HA ypOBHE OCHOBHOTO OOIIEro oOpa30BaHUs HAIMpPABICHO

Ha JIOCTMXKEHHE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTAaTOB.

B pesynbrare nzydenust pu3nKu Ha YpOBHE OCHOBHOTO 00IIEro 0Opa3oBaHus

y oOyuarorierocss 0yayT copMHpPOBaHBI CIEAYIONINE TUIHOCTHBIC PE3yIbTaThl B
YacTH:

1) maTpMOTHYECKOr0 BOCIIMTAHUS:

- IPOSABJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHUCKOMN
(bU3NYECKO HAyKH;

- IICHHOCTHOE OTHOIICHHE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CY>K/I€HUH OOILIECTBEHHO 3HAUUMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUECKUM MPUMEHEHUEM JOCTH)KEHUN
(1)56370:97 8

- OCO3HAaHHME BAXXHOCTU MOPAIBbHO-ITUYECKUX TPUHLHUIOB B JIE€ATEIbHOCTH
YYEHOTI0;

3) 3¢TEeTH4eCKOr0 BOCIIUTAHMS

- BOCIIPHUSITHE ACTETUYECKUX KadyeCTB (PU3UUECKOW HayKu: €€ TapMOHUYHOTO
IIOCTPOEHUS, CTPOIOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUA:

- OCO3HaHWE UEHHOCTH (U3MYECKON HAyKM KaK MOIIHOTO HHCTPYyMEHTa
ITIO3HAHUS MHPA, OCHOBBI PA3BUTHS TEXHOJIOTMM, BAKHEMIIEN COCTAaBISIOLIECH
KYJbTYPBI,

- pa3BUTHE HAY4YHOU JIFOOO3HATENLHOCTH, MHTEpeca K HCCIeI0BATEIbCKON
NeSITENIbHOCTH;

S) ¢opmupoBaHusi  KYJBTYpPbl 310POBbST M  3MOLHMOHAJIBHOIO
0J1aronoJIy4us:

- OCO3HaHME IIEHHOCTH Oe30macHoro ooOpas3a JKU3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH MpaBUi O€30IacHOr0 TIOBEJEHHUS Ha
TpaHCIIOpPTE, Ha JOpOrax, C AJIEKTPHUUECKUM U TEIUIOBBIM 00O0pYy/IOBaHHUEM B
JIOMAIIIHUX YCJIOBUSX;

- c(opMHpPOBAHHOCTH HaBBIKA peQEKCHM, TMPU3HAHUE CBOErO MpaBa Ha
OLIMOKY U TAKOTO K€ MpaBa y APYroro 4eaoBeKa;

6) TpyA10BOr0 BOCIIUTAHUS:

- AKTMBHOE Yy4YacTH€ B pEUICHUU NPaKTUYECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHM3allud, TOpojia, Kpas) TEXHOJIOTUYECKOW U



COIMAJIbHOW HAIpaBJICHHOCTH, TPEOYIOIMHUX B TOM 4YHCIEe U (DUIUIECKUX
3HAHUU;

e - UHTEPEC K MPAKTHUYECKOMY MU3YUYEHUIO TPOQeCcCUid, CBA3aHHBIX ¢ (PUBUKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e - OpUCHTAIMSI HA TIPUMCHECHHME (PU3WYECKUX 3HAHWKA [JIsl PEIICHUS 3a7ad B
00JIaCTH OKpY’KaIoIIeW Cpenapl, TJIAaHUPOBAHHS IOCTYNKOB U OLEHKH HUX
BO3MOYKHBIX ITOCIIEICTBUU JIJI1 OKPYKAIOIIEH CPEbI;

e - OCO3HAaHME TJIOOAJIBHOIO XapaKTepa HKOJOTHYECKUX MpOOJIeM M IMyTed HX

pelIeHus;

e 8) aganTanuum K HU3MEHSIOUIMMCH YCJOBHUAM COLMAJIBLHOM W NPHPOIHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICHCTBUU TIPH BBIMOJHEHUH HWCCICIOBAHUN W
POEKTOB (M3UYECKOW HAIPaBIEHHOCTHU, OTKPBITOCTh OMBITY M 3HAHUAM
IPYTUX;

e - TIOBBIIICHHE YPOBHSA CBOEHM KOMIIETEHTHOCTH YEpe3 IPAKTUYECKYIO
JIeITEIbHOCTD;

e - IOTPeOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM 4YHcCIie (OPMYITUPOBATH
UJIeU, TIOHSATHUSI, TUTIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSX;

e - OCO3HaHHE Je(PUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIETEHTHOCTEH B 00JIacTH
bu3uky;

e - IUIAHUPOBAHHE CBOETO Pa3BUTHUA B IIPHOOPETCHUH HOBBIX (HH3NUCCKHUX
3HaAHUM;

e - CTPEMJICHHE aHAJIU3UPOBAThH U BBISBIIATH B3AaUMOCBSI3H IIPUPO/IbI, 00IIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OIIECHKAa CBOMX JCHCTBUM ¢ Y4Y€TOM BIUSHHUS Ha OKPYXKAIOIIYIO Cpeny,
BO3MO>KHBIX TJI00aJIBHBIX TTOCJIEICTBUI.

METANPEAMETHBIE PE3YJIBTATHI

B pesymbraTe OCBOEHHS TpOTpaMMBI MO (U3MKE HAa YpPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarouierocss OyayT chopMUpoOBaHbl MeTanpeAMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TTO3HABATEIHLHBIC YHUBEPCATbHBIC YUCOHbIE TCHCTBUS,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
yYHHUBEpCaJbHbIC yueOHbBIC ICHCTBHUS.

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE YYeOHbIC 1eiiCTBUA

Bba3oBble Jjornueckue 1eicTBUA:
e BBIABIAThP M XapaKTepHU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(s1BNIEHUI);



YCTaHaBJIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCU(DUKALIUN, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U ITPOTUBOPEYHS B pacCMaTpUBaEMbIX (pakTax,
JaHHBIX U HAOJIIOICHUSX, OTHOCAIIUXCS K (PU3NYECKUM SBICHUSIM;
BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBS3M NPU H3YYEHUU (PUINYECKUX
SBJICHUH W IMPOLIECCOB, J€1aTh BBIBOJBI C MCIOJIb30BAHUEM JI€TyKTUBHBIX
Y MHIYKTHBHBIX YMO3aKJIFOUEHHH, BBIJIBUTATh THIIOTE3bl O B3aWMOCBS35IX
(bu3nYECKUX BETNYMH;

CaMOCTOATENILHO BBIOMpAaTh CMOCOO peleHus Yy4yeOHOW (u3nUecKout
3alayu (CpaBHEHHE HECKOJIbKMX BAPUAHTOB pEUIEHUs, BBIOOp Haubosee
MOAXOJSIIETO C Y4ETOM CaMOCTOSITENIBHO BBIACIIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejbcKue 1eMCTBUA:

UCII0JIb30BaTh BOMPOCHI KaK UCCIEA0BATENbCKII HHCTPYMEHT O3HAHUS;
MPOBOAUTH IO CAMOCTOSITEILHO COCTABJIICHHOMY IUIaHY OMBIT, HECTIOKHBIN
(GU3UYEeCKUl IKCIIEPUMEHT, HEOOMBINOe HucciaeoBaHNEe (U3HUECKOTO
SABJICHUS;

OLICHMBaTh HAa MNPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(POPMAILIUIO,
MOJTYYECHHYIO B X0JI€ UCCIICIOBAHUS UJIU DKCTIEPUMEHTA;

CaMOCTOSITeNILHO (hOPMYJIMPOBATH O0OOIIEHHUS U BBIBOABI 110 pe3yJibTaTaM
MPOBEAEHHOTO HAOIIOEHUS, OIbITA, UCCIIEIOBAHUS;

MPOTHO3UPOBATh  BO3MOXXHOE JalibHEWIIee pa3BUTHE  (DUIUIECKUX
IPOLIECCOB, a TAK)KE BBIIBUTAThH MIPEANOI0KEHUS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBUSIX U KOHTEKCTAaX.

Pabora ¢ unpopmanmeii:

MPUMEHSTh PA3IUIHBIC METOJbI, HHCTPYMEHTBI U 3aIPOCHI TIPH TIOUCKE U
orOope WHPOPMAIMKM WIM JAHHBIX C Y4ETOM MPEAJIONKEHHOM YueOHOM
buznueckoii 3a1auu;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETHUPOBATH WH(OpMAITHIO
Pa3TUYHBIX BUJOB M (POPM MPEACTABICHUS;

CaMOCTOATENLHO  BBIOMpATh ONTUMAIBHYIO (HOpPMY  TIpEACTABICHUS
uHDOpMaAIMU W WUTIOCTPUPOBATH pelIaeMble 3aJadll  HECIOKHBIMU
CXeMaMH, IrarpaMmamMu, HHOU rpa@uKoi 1 1X KOMOWHAIIUSIMH.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJbHbIE YYeOHbIe NeiCTBHUSA:

B XOJ€ OOCYXXIeHusi y4yeOHOro Marepuana, pe3yJbTaToB J1abopaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYXIaeMOM TEMBI U
BBICKA3bIBaTh HJI€U, HAIlEJICHHbIE Ha pELIECHUE 33Jaud M MOIJAep KaHue
0J1arokenaTebHOCTU OOIIEHNUS;

COTOCTABIIATh CBOM CYXXICHHS C CYXACHUAMU JPYTHX YYaCTHUKOB
auanora, OOHapyKHBaTh pa3IU4ne U CXOACTBO MO3UIIHIA;



BBIPAKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX;
nyOJIMYHO NPEACTABISTh PE3yIbTAaThl BBHIIOIHEHHOIO (PU3NUYECKOTO OIBITA
(aKCnIepuMeHTa, UCCIIEIOBaHUs, TIPOEKTA);

MOHMMATh W  HUCHOJb30BaTh  MpEUMYyIIecTBA  KOMaHIHOM U
WHIUBUIYyATBHOW pal0OThl TMpPU PEIMICHUH KOHKPETHOW (u3mdeckomn
pOOJIEMBI;

IIPUHUMATh LIEJIM COBMECTHOM AEATENbHOCTH, OPraHU30BbIBATh JIEUCTBUS
no e€ JOCTIKEHUIO: PpaCTpEeNeNsiTh poJik, OOCYyX AaTh MPOIECCH U
pe3ybTaThl COBMECTHOM pabOThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOICH;
BBIIIOJIHATH CBOKO YacTh paOOThI, JOCTUTAsl KAYECTBEHHOI'O PE3yJIbTaTa Mo
CBOEMY HAIPABIECHUIO M KOOPAMHHUPYS CBOM JEWUCTBHUS C JPYTUMH
YJleHaMU KOMaH/Ibl;

OLICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENBHO CHOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOJIEHCTBHS.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS

Camoopranu3amnus:

BBISIBIISITh TIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTYyaIUsX, TPEOYIOIUX
ISl petieHust GU3NYeCKuX 3HAHUM;

OPUEHTHPOBAThCS B  PA3NHYHBIX  TOAXOJaX TMPHUHATHA  PEIICHHM
(vHIMBUAYaTbHOE, TPUHSATHE PEIICHUS B TPYINE, MPUHITHE PEIICHHMA
TPYIION);

CaMOCTOATENLHO COCTABJISITH AITOPUTM pellieHus GU3HMUECKON 3aauu WK
IUTaHa HMCCIIEJIOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH MIPeIlaracMbIe BAPUAHTHI PEIICHU;
JieNnaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHBbIN HHTEJJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYallMH U IIpejiaraTh [IaH €€ N3MEHEHNUS;
OOBSCHATH NPUYUHBI  JOCTMKEHUS  (HEIOCTHXKEHUS) Ppe3ysbTaToOB
JEeSTENbHOCTH, AaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B AESATENBHOCTH (B TOM YHCII€ B XOJ BBITOJIHEHUS
(Gu3NyecKoro MCCIEeOBaHMUS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCA CUTYyallMil, YCTaHOBJIEHHBIX OILIMOOK,
BO3HHUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LU U YCIOBUIM;

CTaBUThb ce0sl Ha MECTO JIPYroro 4yejoBeKa B XOJE CIopa WIN JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYIoro;
MpPU3HaBaTh CBOE MPaBO Ha OMMOKY MpU pelieHuu (PU3NYECKUX 3a/1ay Uiu
B YTBEPXKIACHUAX HA HAYYHbIE TEMBI ¥ TaKOE K€ IIPaBoO JAPyroro.



IMPEAMETHBIE PE3YJIBTATBI

K xoniry o0yuenus B 7 kijiacce npeMeTHbIC pe3ybTaThl HA 06a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3MYECKHUE W  XUMHUYECKHE  SIBJICHHUS,
HaONIOICHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, €AUHUIBI (DUIUUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BemllecTBa (TBEpPIOE,
KUJIKOe, Ta3000pa3HOE), MEXaHMYeCKOe [BW)KCHHE (paBHOMEpPHOE,
HEpPABHOMEpPHOE, NPSIMOJMHEWHOE), TPACKTOPHUS, PABHOJAEUCTBYIOIIAS
cuna, aedopmanus  (ympyras,  IUlacCTUYECKas),  HEBECOMOCTb,
COOOIIAIOITHECS COCY/IBI;

paznuuath sBiAeHUs (qudQy3us, TEIIOBOE IBMKEHHE YacTHIl BELIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HHEpIUs,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEN C 3AKPEIUIEHHOW OCBHIO
BpallleHus, Tepejadya JaBiC€HUA TBEPABIMU TElaMH, >KUIKOCTSIMH U
razamy, arMocepHoe [JaBie€HHME, IUIaBaHHWE Tell, IpeBpalleHus
MEXaHUYECKON PHEpPruH) MO OMHCAHUIO UX XapaKTEPHBIX CBOWCTB U HA
OCHOBE OIIbITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBIICHUE;
pacno3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3MYECKUX SBJICHUUA B
OKpY’KalollleM MHpEe, B TOM uHcie (U3UUYECKUE SIBJICHUS B MPUPOJIE:
NpPUMEpHl JABMXKCHHUS C PA3IUYHBIMU CKOPOCTSMU B KUBOM M HEXHBOU
npupone, ACHCTBHE CHUJIBI TPEHUS B MPHUPOAEC U TEXHHUKE, BIHMSIHHE
aTMOC(EpHOro aBJICHUs Ha >KMBOM OpraHu3M, IJIaBaHHUE pPbIO, phluaru B
TeJIe YelOBeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33/lauy B yueOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SBJICHUI;
OIKCHIBaTh U3yUYEHHBIE CBOMCTBA TeNl U (U3NYECKUE SBICHMS, UCIIONIb3YS
¢u3nueckue BeNWYMHBI (Macca, O00BEM, IUIOTHOCTH BEIECTBA, BpPEMS,
MyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSKECTH, BEC
Tena, CWia TpeHus, JaBieHue (TBEPAOro Tena, >KUIKOCTH, Trasa),
BBITAIKMBAIOIIAs] CHJIA, MEXaHUYECKas padoTa, MOUIHOCTb, IJIEYO CHIIBI,
MOMEHT CHJbl, KO3()QHUIMEHT TOJE3HOTO JAEWCTBUA MEXaHH3MOB,
KUHETUYeCKass W TMOTEHIMalIbHAs SHEPrus), MpH OMHCAHUM MPaBUIBHO
TPaKkTOBaTh  (PU3MUECKUH  CMBICI  HUCIOJIB3YeMbIX  BEJIMYMH, HX
0003HaYeHUsT U €IUHUIIbl (U3MUECKUX BEIWYMH, HAXOAUTHh (HOPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIHUMHY C APYTUMHU BETUYHMHAMH,
CTPOUTH IpaUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTepu3oBaTh CBOWMCTBA T, (U3UYECKUE SBICHUS M MPOLECCHI,
UCIIOJIb3Ysl TIpaBuja CIOKEHUs Cu (BAOJb OAHOW MpsiMoif), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBWIO paBHOBecUs peiyara (0OJoka),



«30JI0TO€ TPABUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYEeCKOU
SHEPruu, MpPHU HTOM JaBaTh CJIOBECHYIO (OPMYJIHpPOBKY 3aKOHA U
3alMChIBaTh €r0 MATEMATUYECKOE BBIPAKEHHUE;

OOBSICHATH (PU3UYECKUE SABJICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YUCIIE
U B KOHTEKCTE CHUTyallUld MNPAKTUKOOPUECHTUPOBAHHOIO XapakTepa:
BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpOil Ha 1—2 M3y4YEHHBIX CBOMCTBA (PU3UUYECKHUX
ABJICHUM, PU3NYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

peliatb pacu€THble 3amadyd B |—2 JEWUCTBUS, HWCHOJB3YsS 3aKOHBI U
(dbopmyIibl, CBA3BIBAIOIINE (PU3MUECKHME BEIWYMHBI: HAa OCHOBE aHallM3a
YCIJIOBHSI 33/1a4d 3alHMCHIBATh KPATKOE yCIOBUE, TOJCTABIATh (U3HUUECCKUE
BEJIUYHMHBI B (OPMYJIBI M TPOBOJUTH PAcCUEThl, HAXOJUTH CIPABOYHBIC
JaHHbIe, HEOOXOAUMBIE JJIsi PEIICHUS 3a]ay, OLIEHUBATh PEAIUCTUYHOCTD
MOJTy4YeHHOU (PU3NUECKON BETUYNHBI;

pacro3HaBaTb NPOOJEMBI, KOTOPbIE MOXHO PEHIUTh MPHU TOMOIIH
(bU3HYECKUX METOJIOB, B ONTMCAHUU UCCIIEOBAHMS BBIICISATH IPOBEPSIEMOE
npeanoioxkenue  (TUoTesy),  pazidyaTh M HHTEPIPETUPOBATH
MOJIYYCHHBIA pE3ysbTaT, HAXOAUTh OIIMOKKM B XOJAE OIbITa, JeIaTh
BBIBOJIBI 110 €T0 PE3YJIbTaTaM;

MPOBOAUTH OMNBITHI IO HAOMIOJAEHUIO (U3UYECKUX SIBICHUW WU
bu3IIeCcKuX CBOWCTB TEN: dbopmynrpoBaTh IPOBEPSIEMbIE
MPENOI0XKEHUs, COOUPATh YCTAHOBKY U3 MPEII0KEHHOTO0 000pYy10BaHMS,
3aMMChIBATH XOJ1 ONBITA U (POPMYIIMPOBATH BHIBOJIBI;

BBIMOJIHATh MPSIMBIE W3MEPEHHS PACCTOSIHUS, BPEMEHHM, MACChl Tena,
o0béMa, CHUIBI W TEMIEpPaTyphl C WCIOJBb30BAaHUEM aHAJOTOBBIX W
M(pPOBBIX MPUOOPOB, 3aMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3a/TaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEJIMUUHBI OT
IPYroil C HCHOJB30BaHUEM MPSIMBIX HM3MEPEHHN (3aBUCUMOCTU IyTH
PAaBHOMEPHO ABWXKYIIEroCsl Tela OT BPEMEHHM JBH)KEHHUSI TeEla, CHUJIbI
TPEHUS CKOJIBKECHHS OT Beca Teja, KadecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBHCUMOCTH CHJIbI TPEHHUS OT IUIOLIAU CONIPUKOCHOBEHUS TEJ, CUIIbI
YOPYroCTU OT YJIMHEHMS MPY>KUHBI, BHITAIKUBAIOIIEH CUIIBI OT 00bEMa
MOrPY>KEHHOW YacTH TEJIa U OT INIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH Teja, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEO0, YCIOBUN
MJIaBaHus TeJ, YCIOBUW paBHOBeCHs pblyara U OJOKOB), Y4aCTBOBaTh B
IUIAHUPOBAHUMU Y4YEOHOrO0 HCCIEIOBAaHUSA, COOMpPAaTh YCTAaHOBKY H
BBITIOJIHATh W3MEPEHUs, CIeAys MPEeII0KEeHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl TMOJTYYCHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BUIEC



NpPEJIOKEHHBIX Ta0NMIl U TpadUKOB, JelaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMS;

NPOBOJNUTh KOCBEHHBIC H3MEpeHHsI (DU3MUECKHX BEIUYUH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Tejla, CHIA TPEHHS CKOJBKECHHUS,
JaBJICHWE  BO3JyXa, BBITAIKUBAIONIAs CWJIa, JCHCTByOIas  Ha
HNOTpYXEHHOE B KHUJAKOCTh Te€J0, KOA()(PUIMEHT MOJNe3HOro IeHCTBUs
IOPOCTBIX MEXaHU3MOB), CIeAys NPEIJIOKEHHOW HWHCTPYKUUU: TIpU
BBITIOJIHEHUH HW3MEPEHUM COOMpaTh HSKCIEPUMEHTAIBbHYIO YCTAaHOBKY H
BBIYUCIISTH 3HAUCHNE UCKOMOW BEJIMYMHBI,

coOJII01aTh MpaBUjia TEXHUKN 0€30MaCHOCTH IPpH padoTe ¢ 1ad0paTOpHbIM
o0opyIOBaHUEM;

yKa3blBaTh MPUHIMUIIBI ACUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, JMHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMerp,
phIYar, IOJBMKHBIA U HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TNIOCKOCTD;
XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUUYECKHUX YCTPOMCTB C ONOPOM Ha HX OMNHMCAHUA (B TOM YHUCIE:
NOJIIUITHUKY, YCTPOHUCTBO BOJONPOBOJA, THAPABIUYECKUA Tpecc,
MaHOMETp, BEICOTOMEp, MOPITHEBONH HACOC, apEOMETP), UCTIOIB3Ys 3HAHUS
0 CBOMCTBaxX (pU3MUYECKUX SIBICHUN M HEOOXoauMble (pU3NYECKre 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOIUTH  MPUMEPHl  (HAXOAUTh  HHGOpPMALMIO O  [pPUMEPax)
NPAKTUYECKOTO HCIOIb30BaHUS (U3MUECKUX 3HAHUW B TIOBCEIHEBHOM
XKU3HU JUIsl obecriedeHus: 0€30MacHOCTH MPU OOpallleHUu ¢ NMpudopamMu U
TEXHUYECKUMHU yCTPOMCTBAMM, COXPAHEHUS 3JI0POBbS U COOIIOACHHUS
HOPM IKOJIOTUYECKOTO TMOBEJCHHS B OKPY’KaIOIIEH CpeIe;

OCYIIECTBIATh OTOOp HCTOYHUKOB HH(popmanuu B HHTepHere B
COOTBETCTBHH C 33JJaHHBIM MTOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIIHNXCS
3HaHUH © TYTEM CpPaBHEHUS Pa3IWYHBIX HCTOYHUKOB BBIJCIATH
uH(POpPMALIMIO, KOTOpas SBISIETCS MNPOTHBOPEYUBONW WM MOMKET OBIThH
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh MPH BBHIMOJIHEHUN YYEOHBIX 3a/laHUN HAyYHO-TIOMYJISPHYIO
JAUTEepaTypy (PU3MYECKOro COAEpXkaHMs, CIPaBOYHbIE MaTepHalbl,
pecypchl cet MuTepHeT, BiageTh NpuéMaMu KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHusg HHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIC U YCTHBIE COOOLICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIMU (HU3UIECKOTO COACPIKAHUSA, B TOM
yyciie MyOJIMYHO JIeNaTh KpaTKue COOOIIEHUs O pe3yjbTaTax MpPOEKTOB
WA Y4eOHBIX HWCCIEAOBaHWH, MTpPH H3TOM TPaMOTHO HCIIOJIb30BATh



W3YYCHHBIM TOHSATUWHBIN ammapaT Kypca (U3HKH, COMPOBOXKIATh
BBICTYIUICHUE NPE3CHTALAE;

IpU BBHITIOJIHEHUW YYEOHBIX MPOEKTOB M MCCIIEJIOBAaHUN pacrpeessTh
00sI3aHHOCTU B TPYINE B COOTBETCTBUU C IOCTABJICHHBIMHU 3ajadaMu,
CIEOUTHh 3a BBINOJHEHWEM IUIaHA JCUCTBUM, AaJEKBAaTHO OLICHHUBATH
COOCTBEHHBIH  BKJIaJ, B  JIEATENbHOCTh  TIPYMIbl,  BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHUE OKPYKAOIIUX.

K xoniry o0yuenus B 8 kiiacce npeaMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIIOJIB30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSTHUS BEILIECTBA, KPUCTAIIIUUECKUE U
aMmopdHbIe Tea, HACHIIEHHBIH W HEHACBHIIMICHHBIM Tap, BIAXXHOCTh
BO3AyXa, TeMIeparypa, BHYTPEHHSSI SHEPrusi, TEIJIOBOW JBUTATElNb,
AJIEMEHTAPHBIN ANEKTPUUYECKUIN 3apsl, HIEKTPUUECKOE IMOJIe, TPOBOIHUKU
Y TUDJICKTPUKH, TIOCTOSHHBIN JIEKTPUIECKUN TOK, MArHUTHOE TIOJIE;
pasnmuuaTth SBJICHUS (TEIUIOBOE pacIIMpeHHe W C)KaTHe, Teruionepesaada,
TEIUIOBOE PaBHOBECHUE, CMAUMBaHUE, KANWUISIPHBIE SIBIICHUS, UCIIapEHUE,
KOHJICHCAIusl, IUIaBJICHUE, KpUCTaUIM3anus (OTBEpJieBaHUE), KUIICHUE,
Terionepeaya (TeTIOMPOBOHOCT, KOHBEKIIHSI, U3JIy4YEHUE),
ANEKTpU3aIUs TeJ, B3aUMOJICUCTBUE 3apAJIOB, ACHUCTBUS SJIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aUMOJICUCTBUE MAarHUTOB, JCHCTBHUE
MarHuTHOTO TIOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT UHIYKITUS)
0 ONHCAaHUID UX XAapPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UYECKOE SIBJICHUE;

pacmo3HaBaTh TMPOSIBICHWE HW3YYEHHBIX (U3WYECKUX  SBICHUU B
OKpY’)KalollleM MHpPE, B TOM 4YHucjie (U3NYECKUE SBICHHUS B TMPHUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE U KaNWUISIPHBIE SBICHUS B TPHUPOJE,
KpUCTAJUIbI B mpupoje, wuzinydeHue CoJiHIA, 3aMep3aHhe BOJOEMOB,
MOpCKHE OpH3bI, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DICKTPUICCKUE
SBICHUS B atMocdepe, dISKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
mose 3emuH, Jpeid MoIroCoB, pPOJdb MAarHUTHOTO TIOJIS JJIsS JKW3HU Ha
3emJie, MOJISIPHOE CUSIHUE, TPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4yy B
y4eOHYI0, BBIACIIATH CYIICCTBEHHBIC CBOMCTBA (NMpU3HAKH) (PU3UUIECKUX
SIBJICHU;

OMKCHIBATh M3yUYCHHBIE CBOMCTBA Tel M (PU3MUCCKHUE SBJICHUS, UCTIOB3YSI
(dbu3nYecKre BEIMYMHBI (TeMIIepaTypa, BHYTPEHHSSI YHEPTHS, KOJIUISCTBO
TEIUIOTHI, yJEJIbHAS TEIUIOEMKOCTh BEIIECTBA, YJEJbHAA TEIUIOTa
IJIABJICHUSI, YJENIbHAas TEIIoTa MnapooOpa3oBaHMs, yJAelbHAas TEIJIOTa
CropaHusi TOIUIMBA, KOA(D(PUIIMEHT TOJE3HOTO JEHCTBUS TEIJIOBOU



MalluHbl, OTHOCHUTEJIbHASI BJIAXXHOCTh BO3/AyXa, JJIEKTPUUYECKHUM 3apsf,
CUJa TOKa, DJIEKTPUYECKOE HAIPSHKEHHUE, CONPOTHUBIICHUE IIPOBOJHMKA,
yAEeNbHOE  CONpPOTUBIEHUWE  BeIllecTBa, paboTa U MOIIHOCTh
ANEKTPUYECKOTrO0  TOKAa), NpPH ONHCAHUM MPaBUIBHO  TPAKTOBATh
(bu3NYECKUN CMBICI HCIIOJIb3YEMbIX BEIWYHH, 0003HAUEHUS U €IUHUIIBI
¢u3NyeCKUX BEJIWYUH, HAXOAUTh (HOPMYJbI, CBS3BIBAIOLIUE JAHHYIO
(Gu3NYECKyl0 BEIWYHHY C JAPYTUMHU BEJIWYHMHAMH, CTPOUTH Tpaduku
M3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

XapaKTepu3oBaTh CBOWCTBA Tel, (PU3UYECKUE SBICHUS M IPOLECCHI,
WCIIOJIB3Ysl OCHOBHBIE IIOJIOKEHUS MOJEKYJISAPHO-KHHETUYECKON TEOPHUH
CTPOEHUS BEIECTBA, MPUHLHUII CYNEPHO3ULIUN MOJIEH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHM 3apsAaa, 3akoH OMa 1 yyacTKa LENH, 3aKOH
Jlxoyns—JIeHna, 3akOH COXpaHEHUS DJHEPruM, IIpU 3TOM JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3allMChIBATh €r0 MAaTeMaTHYECKOe
BBIPAKEHNUE;

OOBSICHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€JI, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalui NPAKTUKOOPUEHTHPOBAHHOIO XAPAKTEpa: BBIABIIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTrMYeCKUx
miaroB ¢ omnopoi Ha 1—2 W3y4YEeHHBIX CBOWCTBA (UM3MYECKUX SIBJICHUM,
(U3HYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEN;

pemarb pacu€THblE 3aJadyd B 2-3 JCHCTBUSA, HCIOJIb3YyS 3aKOHBI U
(dopMyIibl, CBs3bIBarOLIME (DU3MUECKHE BEIMYMHBI: Ha OCHOBE aHajau3a
YCIIOBHS 3aJlayd 3alUChIBaTh KPATKOE YCIIOBHE, BBIBIISTH HEIOCTATOK
JaHHBIX JUIsl pELICHUsA 3a7aud, BbIOMpaThb 3aKOHBI U (POPMYIIBI,
HEOOXoAMMBbIE JUIsl €€ penieHus, NPOBOAUTH PacUEThl U CPAaBHUBATH
MOJy4YE€HHOE 3HauUeHUe (PU3NYECKON BETMUMHBI C U3BECTHBIMU JaHHBIMU;
pacrno3HaBaTh MpoOJEMBbl, KOTOPbIE MOXKHO PpELUIUTh MpPU HOMOIIU
(U3MYECKUX METOOB, HCIOIb3Ys OMNHCAHWE MCCIIEIOBAaHUSA, BBIACIATH
IIPOBEPSAEMOE  IPEIIIOJNIOKEHUE, OLIEHUBATh IPABUIBHOCTH IOPSAKA
IIPOBEJICHUS UCCIIE0BAHUs, J€1aTh BBIBOJIBI;

IPOBOAMTH OMBITHl MO HAOMIOACHHIO (PU3MYECKHX SIBICHUH WK
(¢u3nyecKuX CBOWCTB TeN (KaNWUISIPHBIE SIBICHUS, 3aBUCUMOCTh JAaBJICHUS
BO3/yXa OT €ro 00béMa, TeMIepaTypbl, CKOPOCTH IPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU M3IYYCHUH OT LBETa H3Iydyaromiedl (MOrJIoNaroiei)
IIOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYPhl KUAKOCTU U
IUIOIIAAM €€ IIOBEPXHOCTH, DJJEKTpHU3alUs Tel W B3aUMOJCHUCTBUE
NMEKTPUYECKUX  3apsioB, B3aUMOJEHUCTBUE IOCTOSHHBIX MAarHUTOB,
BU3yalM3allMsl MArHUTHBIX IIOJEH IIOCTOSHHBIX MAarHUTOB, JI€UCTBUSA
MarHATHOTO TIOJI1 HAa IPOBOJHHMK C TOKOM, CBOMCTBA JJIEKTPOMATHHTA,



CBOMCTBA DBJEKTPOJABUTATENS IOCTOSHHOTO TOKa): (OpMYJIHPOBATH
IpOBepsieMble MPEANIONOKEHHs], COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0BaHUsl, OMKMCHIBATH XOJ1 ONBITA U (POPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPAMbBIE  WU3MEPEHHS]  TEMIEPATypbl,  OTHOCHTEIbHOMN
BJIQ&XKHOCTH BO3/yXa, CHJIbI TOKA, HANpPSOKEHUS C MCIOJb30BaHUEM
aHaJIOTOBBIX NPUOOPOB M JATYUKOB (PU3MUECKUX BEJIMYUH, CPAaBHUBATh
PEe3yIbTAThl U3MEPEHUN ¢ YIETOM 3aJJaHHON a0COTIOTHOM MTOTPEITHOCTH;
IPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHON (PU3UUYECKON BEJIMUYUHBI OT
Ipyrod ¢ MCHOJb30BAaHUEM  MPSMBIX HM3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAH IONEPEYHOIO
CEYEHMSI U YACIBHOIO COIPOTHUBIICHHS BEIIECTBA POBOJAHMKA, CUJIbI TOKA,
UOYLIIEr0 4epe3 MPOBOJAHUK, OT HANpSHKEHHsT Ha MIPOBOJHHKE,
UCCIENOBAHNUE IIOCJIEAOBATENBHOTO M MAPAJUIENBHOTO COECIMHEHUU
MIPOBOJIHUKOB): IJJAHUPOBAaTh MCCIIEOBAaHUE, COOUpaThb YCTAaHOBKY U
BBITMIOJHATh M3MEPEHUs, Clenys MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl TOJYYEHHOW 3aBUCUMOCTH B BHUAE TaOJIMIl W TpadUKOB,
JenaTh BBIBOJBI MO PE3YJIbTATAM UCCIEAOBAHNUS;

MPOBOJIUTh KOCBEHHbIE HW3MEPEHHsS] (PU3NYECKUX BEIWYUH (yIenbHas
TEIJIOEMKOCTh  BEIIECTBAa, COMNPOTUBIEHUE MPOBOAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh H3MEPEHHs, COOMpaTh
AKCIIEPUMEHTAJIbHYIO0 YCTaHOBKY, CJIEIysl MPEIJI0KEHHON MHCTPYKLIHH, U
BBIYUCIISATh 3HAUEHUE BEJINUMHBIL;

coOJII0/1aTh MpaBUiia TEXHUKK 0€30MaCHOCTH U padoTe ¢ 1ad0paTopHbIM
000opyI0BaHUEM;

XapaKTepHU30BaTh NPHUHIMIBI  JEHCTBHUA HW3YYEHHBIX INPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HMX ONUCaHHd (B TOM 4YHUCIE:
CUCTEMa OTOIUICHUSI JOMOB, TMTPOMETp, MapoBas TypOMHA, aMIlepMeTp,
BOJIBTMETP, CUETUMK HIIEKTPUUECKOW HHEPTUH, 3JIEKTPOOCBETUTEIbHbIE
pUOOPBI, HArpPEBATEIbHBIE FIEKTPONPUOOPHI (IIPUMEPHI), INEKTPUUECKUE
IIPENOXPAHUTEIH, HIEKTPOMArHUT, MIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCIIONIB3YSl 3HAHMUSI O CBOWMCTBaxX (M3MUYECKUX SIBICHUH UM HEOOXOIUMbIE
¢buznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA M HU3MEPUTEIIbHBIC
npuOOpel MO CXeMaM M CXEMaTUYHbIM PHUCYHKaM (3KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUIPOMETP, IBUraTeilb BHYTPEHHEIO
CTOpaHUs, 3JIEKTPOCKOIN, PEOCTar), COCTaBIATh CXEMbI 3JIEKTPUUYECKHUX
LEIel C MOCIEA0BAaTEIbHBIM U NAapaJlIeIbHbIM COEAUHEHUEM DJIEMEHTOB,
pasnuyasi yCJI0BHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;



NPUBOAWTh  TNPUMEPHl  (HAXOAWTh  HWH(OpPMAIMIO O  TPHUMEpPax)
MPAKTUYECKOTO HMCIOIB30BaHMS (U3MYECKUX 3HAHUM B ITOBCETHEBHOMN
AKU3HU JIJ1s1 oOecrieueHrs 0e30MacHOCTU Mpu oOpaiieHuu ¢ npudbopamu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHUS 3JI0POBbS U COOIIOACHHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY’KaIOIIEH CpeIe;

OCYUIIECTBJIATh TMOUCK HHPOpMaUu (U3MUECKOTO COJEpPKAHUS B
NHTepHeTe, Ha OCHOBE WMEIOMIMXCS 3HAHUH © MyTEM CpaBHEHUS
JOTIOJIHATENIBHBIX ~ UCTOYHUKOB  BBIJCIATH  HHQPOPMAIUIO, KOTOpas
SIBJISICTCSI IIPOTUBOPEUYNBON MITM MOYKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BATh MPHU BBITIOTHEHUH yUeOHBIX 3aJaHUN HAyYHO-TTOMYJISIPHYIO
TUTEPATypy  (U3MUECKOTO  COJEpKaHWs, CIPABOYHBIE MaTepUaIbI,
pecypchsl cetu MHTEepHET, BIageTh MpuéMaMu KOHCTICKTUPOBAHUS TEKCTa,
npeobpazoBaHusi HHGOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHHUS,
0000mass wHOOpPMANMIO U3 HECKOJBKHX HCTOYHHUKOB (PU3HUECKOTO
colepKaHWsi, B TOM 4YHCIE NYOJUYHO TMPEACTABISTh PE3YJIbTAThI
MPOEKTHOW WM WCCIIEOBATENbCKON NEATEIbHOCTH, MPU STOM T'PaMOTHO
WCIIOJIB30BaTh M3YUYEHHBIM TOHATHUHHBIMA ammapar Kypca (U3HKH,
COIIPOBOXIATh BHICTYIUICHHE MTPE3CHTAINCIH;

MIPU  BBHITIOJTHEHWN YYEOHBIX TIPOEKTOB M HWCCICIOBAHUN (DU3UICCKUX
MPOLIECCOB paclpeeNiaiTh OOS3aHHOCTH B TpPYyINIEe B COOTBETCTBUHU C
MIOCTaBJICHHBIMHU 33J]a4aMU, CJICTUTH 3a BBIMOJIHCHUEM IUTaHA JCHCTBUH U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIaa B
JESATENBHOCTD TPYIIHI, BEICTPAUBATh KOMMYHHKAaTHUBHOE B3aUMOJICHCTBHE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K xoHIty o0yuenus B 9 kijiacce nmpeaMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

WCIOJB30BaTh TMOHSTHUS: CUCTEMa OTcuéTra, MaTepualibHas TOYKa,
TPAEKTOpHUsI, OTHOCUTEIBHOCTh MEXAaHUYECKOTO NIBHXKEHUS, Aehopmanus
(ympyrasi, mniacTthyeckasi), TPEHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHHUE,
HEBECOMOCTh M TEPETPY3KHU, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
IEHTP TSHKECTU TBEPJOTO Tella, PAaBHOBECUE, MEXAHUUECKHE KOJICOaHUS U
BOJIHBI, 3BYK, MH(PAa3BYK U YJIbTPa3BYK, 3IIEKTPOMArHUTHBIE BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPbl UCITYCKAHUSI U TOTJIONIEHHU, anb(pa, OeTa- U raMma-u3IydeHus,
M30TOIIbI, SIIEPHAsl SHEPTeTHKA;

paznuyaTh SIBICHUS (PAaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJMHEWHOE
JBIDKCHUE, DPABHOYCKOPEHHOE MPSMOJUHEMHOE ABUXKEHHUE, CBOOOJIHOE
MaJICHUE TeJl, PABHOMEPHOE JBUXKEHUE MO OKPY>KHOCTHU, B3aUMOJICUCTBUE



TE€J, PEaKTUBHOE JBIDKEHUE, KOJIeOaTeNbHOE NBIKCHHE (3aTyXarollne U
BBIHY’KJIGHHBIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE JBUKEHUE, OTPAKECHUE
3BYKa, MNPSIMOJIMHEHHOE paclpoCTpaHEHHE, OTPAKEHHE U MPEIOMJICHUE
CBETAa, NIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHUe OeJoro cBeTa B
CIEKTp H® CJIOKEHHE CHEKTPAIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAs PaJHOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTpa
M3ITYYEHHMSI) TI0 OMMCAHUIO0 UX XapaKTePHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3NYECKOE SBIICHUE;

pacmo3HaBaTh TMPOSBICHWEC HW3YYEHHBIX (U3WYECKUX  SBICHUHA B
OKpyXaromeM Mupe (B TOM dYucie (Pu3NYecKue SBICHHUS B TPUPOJE:
MIPWINBKI ¥ OTIIWBBI, JBIKeHUE T1aHeT COJTHEYHOW CUCTEMBI, PEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB >KHBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHe BOJHBI, I[yHAaMH, 3X0, LIBETa Ted,
ONTHYECKHE SIBJICHUS B TMPHUPOJE, OMOIOTHYECKOE NIEUCTBHE BHUAMNMOTO,
yIbTPA(PHOIETOBOTO W PEHTTEHOBCKOTO W3IyYCHHH, €CTECTBEHHBIN
PaANOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHUBHOE H3ITyUCHUE
OPUPOAHBIX MHMHEpAJOB, JEHCTBUE pPAJMOAKTUBHBIX M3IYyYEHUH Ha
OpraHu3M 4YeJIOBEKa), MPH STOM NEPEBOAUTH MPAKTHUUECKYIO 3a/ady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUECKUX
SIBIICHUI;

OMKCHIBATh M3yUYCHHBIE CBOMCTBA Tel M (PU3MUECKHUE SBJICHUS, UCIONb3YSI
¢u3nueckue BENUYUHBI (CpEIHSsI W MTHOBEHHAs CKOpPOCTb Teja MpH
HEPABHOMEPHOM JIBIDKCHHH, YCKOPEHHE, TepeMellleHue, MyTbh, YIJIOBas
CKOpPOCTh, CHJIa TPEHHS, CUJIa YNPYTOCTH, CUJIa TKECTH, YCKOpPEHHUE
CBOOOJTHOTO TAJEHHWs, BEC Tela, HUMITYJIbC Tela, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa M MOIIHOCTb, TOTEHIMAIbHAS DHEPrus Teda,
MNOJIHATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHASI DHEPrUsl CHKATOU
MPY)KWHBI, KHHETHYECKas DJHEPTHs, TOoJHAs MEXaHW4YecKas DSHEpTHs,
MEePUOJT M YacTOTa KOJICOAHWH, JTMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTesib MPEIOMIICHHUS CPEbl), IPU OMUCAHUU
MPaBUJILHO TPAKTOBAaTh (M3MYECKUN CMBICT HCIOIB3YEMbBIX BEIUYHH,
0003HaueHUsT W EIUHUIIBI (U3MUECKUX BEITUYMH, HAXOAUTh (HOPMYIIBI,
CBS3BIBAIONINE JAHHYIO (PU3WYECKYIO BEIMYMHY C JAPYTMMU BEIMYMHAMH,
CTPOUTH TpaPUKN N3YUCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH,
XapaKTepu30BaTh CBOWCTBA T, (U3UYECKUE SBICHUS W IPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHHUs JHEPTUU, 3aKOH BCEMHUPHOIO TATOTCHHS,
OPUHIMI CYNEPIO3ULIMA CHJI, MPUHIUI OTHOCUTEIbHOCTH [ 'amuies,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHHUS HMMITYJIbCa, 3aKOHBI OTPAXKEHUS |
MPEJIOMIICHUS] CBETA, 3aKOHBI COXPAHEHHUS 3apsiJOBOTO U MaCCOBOT'O UKCEI



IOpU SJACPHBIX PEAKIUIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa U 3aIIMCBIBATh €0 MaTEMaTHUECKOE BhIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOICTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBISBIAThH
IIPUYHHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMopoi Ha 2—-3 W3Y4YEHHBIX CBOWCTBA (M3UUECKUX SIBICHUMH,
(bu3nyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anayd  (omuparomuecs Ha cuctemMy u3  2-3
ypaBHEHUH), UCHOJb3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOLIUE (HU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBUS 3aJayd 3alUCBhIBaTh KPaTKOE
YCIIOBUE, BBISBIATH HEIOCTAIOIIME WIM U30BITOUHBIE JaHHbIEC, BHIOUPATH
3aKOHBI U (DOPMYJIIBI, HEOOXOIUMBIE IJISl PEIICHHUS, TPOBOJIUTh PACUETHI U
OLICHUBATh PEATUCTHUYHOCTh IMOJYYEHHOTO 3HA4YeHUs] (U3UUECKOM
BEJIMYMHBI,

pacno3HaBaTh MpPOOJIEMBI, KOTOPHIE MOXXHO pEUIUTh MpPU NOMOIIU
(Gu3NYECKUX METO/OB, MCIONb3Yysl ONHCAHHE HCCIEIOBaHUS, BBLACIATH
IpoBepsAEeMOe TMPEANOJOKEHNE, OLIEHUBaTh MPABWIBHOCTh MOpSJIKa
MPOBEJCHHUSI  UCCJENOBAHMs, JellaThb BBIBOJbI, HWHTEPHPETUPOBATH
pe3ynbTaThl HAOIIOACHUI U OIBITOB;

MPOBOJUTH OMNBITBI IO HAOMIOACHHIO (PU3MYECKUX SIBJICHUWA WIIHU
buznyecKkux CBOWCTB Ted (M3ydeHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXpaHEHUsl PHEPTrUU, 3aBUCUMOCTH TMepHuoja KoyeOaHUW MPYKMHHOTO
MasiTHUKa OT Macchl Tpy3a M KECTKOCTU NPYKUHBI U HE3aBUCUMOCTb OT
aMIUTUTY/Ibl MaJbIX KoJieOaHUH, MPSMOIMHEMHOE paclpOCTPAHEHUE CBETA,
pa3ioxeHne Oeoro CBeTa B CIEKTp, M3YUYCHHE CBOMCTB M300paKeHHs B
IUIOCKOM 3€pKajie U CBOMCTB H300pakeHHsI IpeaMeTa B coOuparolien
JUH3e, HAOIOJIEHUE CIUIOIIHBIX W JIMHEHYaThIX CIEKTPOB H3IIy4YECHUSs):
CaMOCTOATENIbHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
o0Opy/lOBaHUs, ONUCBHIBATH XOJ  OMNbITA W €ro  Pe3yJbTaThl,
(bopMyIIHpOBaTh BHIBOJIBI;

MIPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, omnpeaenss
CpelHee 3HAUeHHE M3MEpsIeMON BeIMYMHbl ((POKYCHOE paccTOsHUE
cobuparomiei JIMH3bI), OOOCHOBBIBATH BBIOOpP crmoco0a U3MEpEHUs
(M3MepUTeNbHOTO TPUdOpa);

NPOBOANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEJIMYHMH C
UCIIOJIb30BaHUEM NPSAMBIX HU3MEpPEHUM (3aBUCUMOCTb IMYyTH OT BPEMEHU
Opy PaBHOYCKOPEHHOM [IB)KEHMHM O€3 HayaldbHOM CKOpOCTH, mMepuoia
KOJICOaHUI MAaTeMaTHYeCKOro MasiTHUKAa OT JUIMHBI HUTH, 3aBUCHMOCTH
yIjla OTPaK€HUs CBETa OT yIJIa MaJeHUs U yIJIa MPEJOMIIEHHS OT yria



MajieHus): IUIAHUPOBATh HCCIEJOBAaHUE, CaMOCTOSTENBHO COOUpaTh
YCTaHOBKY, (UKCHpPOBaTh pe3yJbTaThl MOJYYEHHON  3aBUCHMOCTHU
(GU3MYEeCKUX BEIWYMH B BHUAC TAOJHII U T'paUKOB, JejaTh BBIBOIBI 10
pe3yiibTaTaMm UCCIEI0BaHNUS;

MPOBOJIUTH KOCBEHHBIC W3MEPEHUS (U3MYECKUX BENHYMH (CpeaHsIst
CKOPOCTh M YCKOpPEHHME Tella TMpU PABHOYCKOPEHHOM JIBHKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJCHUsI, KECTKOCTh MPYXKHUHBI, KOIPPHUIIUEHT
TPEHUSI CKOJBXKEHUS, MEXaHW4eckas padoTa M MOIIHOCThb, YacTOTa U
Mepuosl KoJICOAHWH MaTeMaTHYeCKOro W TMPYXKHHHOTO MAasTHHKOB,
ONTHUYECKasl Ccuja coOuparollei JIMH3bI, PaJAUOAKTUBHBIM  (HOH):
MJIAHUPOBATh M3MEPEHUs, COOMPATh DKCIMEPUMEHTAIHHYI) YCTaHOBKY U
BBITIOJIHATh U3MEPEHUs, CIEays MPEAJIOKEHHOM WHCTPYKIMH, BHIYUCIATD
3HAUEHHE BEJIMYMHBI U aHAJTU3UPOBATH MOIYUYEHHBIE PE3YJIbTaThl C YUETOM
3aJJaHHOW MOTPEMIHOCTH U3MEPEHHUI;

coOI01aTh MpaBUiia TEXHUKK 0€30MaCHOCTH TIPH paboTe C 1abopaTopHBIM
o0opymoBaHUEM;

paznuyaThb OCHOBHBIE MPU3HAKU HW3YUYEHHBIX (U3UYECKUX MOJIETeH:
MaTepuaibHas TOYKa, a0CONIOTHO TBEPIOE TENO, TOUYCYHBIH HCTOUYHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHAas MOJENbh aTroMa, HYKJIOHHas
MOJIENIb AaTOMHOTO S7Pa;

XapaKTepu30BaTh TNPHUHIUIBI  JEHCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX oOmnucaHus (B TOM 4YHUCIE:
CIUAOMETp, NATYMKU TOJOXKEHHs, PACCTOSHMS U YCKOpPEHHUS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oToanmapar, ONTHYCCKHE CBETOBOIHI,
CIIEKTPOCKOT, JO3UMETP, Kamepa BuibcoHa), HWCHONB3ys 3HAHUS O
CBOMCTBaX (PU3NYECKHX SBIEHUA U  HEOOXOIUMble  (PU3HUECKHE
3aKOHOMEPHOCTH;

WCITOJIB30BaTh CXEMbI U CXEMATUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYCCKUX
YCTPOWCTB, M3MEPHUTEIBHBIX MPUOOPOB M TEXHOJOTHYECKUX TPOIECCOB
IpU penieHuH YYeOHO-MIPAKTUYECKUX 3a7ad, ONTHYECKHUE CXEMBI ISt
MOCTPOEHUS N300PAKEHHI B TNIOCKOM 3€pKaJie U COOUparoIei JTMH3e;
OPUBOJUTH  NpUMEphl  (HAXOAuTh  WHGOPMAIMI0O O  MpUMEpax)
NPAKTUYECKOTO HCIONb30BaHUS (U3MUECKUX 3HAHUW B TIOBCEAHEBHOM
KU3HH JJIs1 oOecrieueHrst 0€30MMacHOCTH TPU oOpaIreHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS W COOIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPYIKAIOIIEH cpejie;

OCYUIECTBJIATh MOUCK HHPOpMaMu (U3HUECKOTO COJEpKaHUS B
HNHuTepHeTe, caMoCcTOATENHHO (POPMYIIHPYS TIOMCKOBBIA 3amlpoc, HAXOIUTh



MyTH OINPEACIICHUs IOCTOBEPHOCTH MOJIYyYEHHOW MH(POPMAIIMA Ha OCHOBE
MMEIOIIMUXCSA 3HAHUU U JOTIOJIHUTEIIbHBIX HCTOYHUKOB;

UCII0JIb30BaTh MPHU BBIMOJHEHUU YYEOHBIX 3aJJaHUM HAYYHO-TIOMYJISPHYIO
JUTEPATYPY  (PUBMYECKOrO0  COJEpKaHHUs, CIPaBOYHBIE MaTepuabl,
pecypcebl cetu UHTEpHET, BIageTh NpUEMAMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOINCHHUS Ha OCHOBE
uH(pOpPMAIIMM W3 HECKOJIBKUX HCTOYHUKOB (PU3UYECKOTO COJEp KaHMUS,
MyOJMYHO MPEJICTABIATh PE3yJIbTaThl IPOESKTHOW HIIA MCCIIEIOBATENbCKON
NEATENIBHOCTA, TMPHA O3TOM TPaMOTHO HCIOJIb30BaTh  M3YYECHHBIN
MOHATUWHBIN amnmapar u3ydaeMoro pasnena (U3UKA U COMPOBOXKIATH
BBICTYIIJICHWE TMpe3eHTalel ¢ y4€TOM OCOOCHHOCTEH ayJIUuTOpHUH
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

Kosan4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaunMeHnoBaHue pa3jie/ioB U TeM K I (uudposrbie)
n/n MPOrpaMMbl Bcero O;ITI)OJILHLIG %aKanecxne oOpa3oBaTe/ibHbIE
padoThI padoTbI pecypes
Paznen 1. ®u3nka u e€ poJsib B IO3HAHUU OKPYKAIOLIEr0 MUpa
but6mmoreka [{OK
11 usnKa - Hayka O IPHPOJe 2 https://m.edsoo.ru/7f416194
bubmmorexa [IOK
1.2 PH3HHCCKHE BEHHHbI 2 ! https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBI METO/]T TO3HAHUS 2 1 bubmnorexa [IOK
) Y A https://m.edsoo.ru/7f416194
Hroro no pazaeny 6
Paznea 2. IlepBoHayasibHble CBeJIEHUS 0 CTPOEHUH BellleCTBA
but6mmoreka [JOK
2.1 CTpoenne BewecTsa 1 https://m.edsoo.ru/7f416194
29 JIBM>KeHUE U B3aUMOJICHCTBUE YACTHII ) 1 but6mmoreka [{OK
) BEIIECTBA https://m.edsoo.ru/7f416194
bubmmorexa [IOK
2.3 ArperarHble COCTOSIHUSI BEIIECTBA 2 https://m.edsoo.ru/7f416194
Hroro no pazaeny 5
Paznen 3. /IBuskeHune U B3auMo/ieiicTBue Tel
bubmuoreka [JOK
3.1 Mexanraeckoe BIDKCHAC 3 https://m.edsoo.ru/7f416194
but6mmoreka [{JOK
3.2 Mnepuus, Macca, IIOTHOCTh 4 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
3.3 Crra. Bant crn 14 1 2 https://m.edsoo.ru/7f416194
Hroro no pazaeny 21

Paznen 4. /laBiienne TBEPABIX TeJl, )KUAKOCTEH U ra3oB



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

41 Hasnenue. [lepenaua qaBiaeHust TBEPABIMU 3 bubnmnorexa [JOK
) TeJIaMU, )KUJIKOCTIMHU U ra3amMu https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
4.2 HAapieHne KuaKoCTH > https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4.3 ATmocepHoe aBIeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE MKUJIKOCTH U Ta3a HA MOrPYKEHHOE 7 3 bubnmnorexa [JOK
) B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Paznea 5. PaboTra 1 MOIIIHOCTB. JHEPIUsl
bu6mmoreka [IOK
5.1 Pabota u MowHOCTS 3 1 https://m.edsoo.ru/7f416194
bubnuoreka [JOK
3.2 Hpoctere Mexanm3mb! > 1 https://m.edsoo.ru/7f416194
bubmuoreka [JOK
>-3 Mexannueckas snepris 4 1 https://m.edsoo.ru/7f416194
Hroro no pazaeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12


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

8 KUIACC

Kosn4yecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHue pa3aeoB H TeM ndpoBLIe
Ne o/t pasn Konrposnbubie  IIpakTHueckue (unp )
NMPOrpamMmmMbl Bcero p p oOpa3oBaTe/ibHbIE
padoThI padoTbI pecypes
Pazgen 1. TenjioBble IBJICHUS
1.1 CTpoeHue U CBOWMCTBA BElleCTBa 7 Bubmaotexa LHOK
’ P n https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 Tennorie mponeccer 21 I > https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pazneu 2. DiiekTpruyecKkue 1 MAarHMTHbIE SIBJICHUS
71 DneKTpuYecKue 3apsibl. 3apsyKEHHbIE Tella 7 1 bubnuorexa [JOK
’ M UX B3aUMOJIcHiCTBIE https://m.edsoo.ru/7f4181ce
. . bu6nuoreka [JOK
2.2 [ToCTOAHHBIN JIEKTPUUYECKUIN TOK 20 2 7 htps-//m.edsoo.rw/7f418 1 ce
bu6nuoreka [JOK
2.3 MarHutHbIe SIBJICHUS 6 1 1.5 https://m.edsoo.r/7f418 1 ce
bu6mmoreka [{OK
2.4 ONEKTPOMATHHTHAs HHAYKLWs 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOPAMME 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 KUIIACC

Kosn4yecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne n/m R —— Beero Koi;npo.m)m,le HpﬁaKanecxne 0BPA30BATETLHBIE
padoThI padoTbI pecypel
Pa3zgen 1. Mexannueckue siBJIeHUS
11 MexaHHYeCKOe NBYKEHUE U CITOCOOBI €ro 10 1 bu6nuorexa [JOK
) ONUCaHUs https://m.edsoo.ru/7f41a4a6
. bubmuoreka [JOK
1.2 Bsanmoneiicreue ren 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
1.3 3aKombt coxpancHus 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pazjen 2. Mexanuveckue KoJie0aHUS ¥ BOJHBI
bu6nuoreka [JOK
2.1 Mexanndeckue KojeOaHus 7 3 htps-//m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
2.2 MexaHnueckue BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/741a4a6
Hroro no pazneny 15
Pazzen 3. DjieKTpOMATHUTHOE T0JI€ H JIEKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMArHUTHOE MOJIe U 6 ) bubanorexa [JOK
) 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 6
Pa3nen 4. CBeToBbIe IBJICHUS
bu6mmorexa [IOK
4.1 3aKOHBI PaCIpOCTPAHEHHUS CBETA 6 2 https:/m.cdsoo.ru/7f41a4a6
bu6mmorexa [IOK
4.2 JIMH3BI ¥ ONITUYECKHE TPUOOPHI 6 3 htps://m.cdsoo.ru/7f41a4a6
bu6nmoreka [JOK
4.3 Paznoxenue 6e10ro cBETa B CIIEKTP 3 2 https://m.cdsoo.ru/741a4a6
Hroro no pazaeny 15


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

Pasznen 5. KpanroBbie siBJIeHUA

5.1 Hcnyckanue u morioneHrne cBeTa aroMOM 4 1 Bubanorexa [IOK
’ https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
5.2 Crpoenue aToMHOrO s1pa 6 1 https://m.edsoo.ru/7f41a4a6
53 SnepHeie peakuuu 7 1 1 Bubmorexa LHOK

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

Hroro no paszneny 17
Paznen 6. [loBTOpuTE 1bHO-0000111aI01IIHIT MOAY/Ib

6.1 [ToBTOpenue u 0600IIEHNE COIEPIKAHUS 9 ) bubmmorexa [IOK
' Kypca ¢usuku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102 3 27


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




HNOYPOYHOE INTAHUPOBAHHUE
7 KUIIACC

Ne
n/n

Tema ypoka

®usuka — HayKa O MPUPOJIE.
SIBnenus npupoasl. Gusnyeckue
ABJICHUS

MexaHndecKkue, TEIIOBEIC,
SJICKTPUYCCKUC, MATHUTHEIC,
CBCTOBBIC, 3BYKOBEIC ABJICHUA

KoanuyecTBo 4acoB

Bcero

KonTpoJbHble
padoThl

JJIeKTPOHHbIE
ara uudposbie
H3y4YeHHs: o0pa3oBaTesIbHbIEC

pecypcsl

IIpakTHyeckne
padoThI

dusnueckue BeIMUUHbI U UX
U3MEpEHHE

Ypok-uccnenosanue "M3mepenue
TEeMIEPaTypbl PU TOMOIIH
KUAKOCTHOTO TEPMOMETpA U JaT4YnKa
Temneparypbl"

Kak ¢usuka u npyrue ecrecTBeHHbIE
HayKH U3Yy4aroT IPUPOLY.
EcTecTBEeHHOHAY4YHBIN METO/T
no3Hanus. Onucanue GU3NIECKUX
SBJICHUM C IIOMOIIBIO MOJIEJIEN

Ypok-uccnenosanue "[Ipoepka
TUIIOTE3bI: NAJIbHOCTh MOJIETA IIApUKa,
MyIIEHHOTO TOPU30HTAIIBHO, TEM
OoJbIie, yeM OOJbIIe BHICOTA ITycKa"
Crpoenue BemiectBa. ONbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE
BEIIECTBA

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

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

I[BI/I)KCHI/IG JacTul BEIICCTBA

but6mmoreka [JOK
https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

Ypoxk-uccnenoanune «OMbITHI 11O

9 HAOJIOICHUIO TETNIOBOTO PACIIMPEHUS
ras’oB»
10 ArperaTHble COCTOSIHHSI BEIIECTBA
B3aumMocBsi3p MeX1y cBOMCTBAaMU
BEIIECTB B PA3HBIX arperaTHbIX
1 COCTOSTHUSIX B BIX bubmmoreka [JOK
aTOMHOMOJIEKYJIAPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUMN
BOJBI
MexaHnueckoe IBHUKEHHE.
12 Pasromepnoe I/III[{C aBHOMEpPHOE Bubmiorexa LIOK
p p P https://m.edsoo.ru/ff0a05¢c6
JIBIDKEHHUE
13 Ckopocth. EAUHUIEI CKOPOCTH Bubmorexa HOK
P ) p https://m.edsoo.ru/ff0a079¢
14 Pacuet myTu 1 BpeMeHH IBUKESHUS Bubmiorexa LIOK
y p https://m.edsoo.ru/ff0a0ae4
HNuepuns. 3aKkoH HHEPIINM.
15 BSaPII)MO,HefICTBHe TeJ'IpKaK OpUYnHa Bubmnorexa HOK
P https://m.edsoo.ru/ff0a0c10
M3MEHEHUS] CKOPOCTH JIBUIKEHHUS TEIl
[LnotHOCTH BemecTBa. Pacuer macchl but6mmoreka [IOK
16
1 00beMa Tella 0 €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabota «OnpeneneHue
TJIOTHOCTHU TBEPJIOTO TEJa»
13 Pemenue 3amau no treme "IL1oTHOCTD bubmmoreka [JOK
BerecTna" https://m.edsoo.ru/ff0al23c¢
Cuna xak XxapakTepUCTHKa
19 B3anMoaencTBua Tei. Cuia
ynpyrocti. 3akoH ['yka
JlaboparopHast paboTa «3ydeHue
20 3aBUCHUMOCTH PaCTSIKEHUS

(medhopmanuun) mpyKUHBI OT



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

IIPUWIOKEHHON CHIIBI»

21 SIBnenue tarorennst. Cuia THKECTH
CBs13b MEXKAY CHIION TSKECTH U

22 MaccoM TeﬂayBec Tena. Perienue Brbmaorexa LIOK

T ’ " https://m.edsoo.ru/ff0al778
3aga4 no teMe "Cuia TSKeCcTH
Cuia TSKeCTH Ha APYTHUX IJIaHeTaX. bubnmnorexa [JOK

23
DU3NYECKUE XaPAKTEPUCTUKH TIIAHET https://m.edsoo.ru/ff0al1502

but6mmoreka [JOK

24 HN3mepenue cui. JluHaMmoMeT

P A P https://m.edsoo.ru/ff0al8cc
bubnuoreka [JOK

25 Bec tena. HeBecoMocTh

https://m.edsoo.ru/ff0al778
CrnokeHne AByX CHJI, HallpaBJICHHBIX
26 10 OJHOM II 53\//10171 , b Bubmnorexa HOK
. p ) https://m.edsoo.ru/ff0ala70
PaBHOElicTBYIOIIIASA CUIT

27 Pemenne 3amag mo Teme
"PaBHonelicTByrOMIAast cr'”

78 TpeHune cKoJIbKEeHUs! U TPEHUE MOKOSI. bubmumoreka [IOK
Tpenue B npupoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas paboTa «3ydeHue
3aBUCUMOCTH CHJIBI TPEHUS

29 CKOJIEXKEHUS OT CI/IJ'Ipr JIABIECHUS U Bubmorexa IJOK

https://m.edsoo.ru/ff0alcc8
XapaxKTepa CONPUKACAIOITUXCS
MTOBEPXHOCTEI

30 Pemienue 3aayu Ha onpeneneHue
PaBHOAECHCTBYIOIIEH CHJIIBI
Pemenne 3amau mo remaMm: «Bec
Tenay, «['paduyeckoe n3obpaxxkeHue bubnmnorexa [JOK

31 o
cuy, «Cunely, «PaBHOACHCTBYIOIAS https://m.edsoo.ru/ff0alde0
CUID»

KoHTponbHast paboTa mo Temam:
32 «MexaHnueckoe ABMKEHHE», «Macca,

IJIOTHOCTBY, «Bec Temay,


https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

«I'papuueckoe n3obOpakeHue cuinm,
«Cunbn»

Jasnenne. CriocoObl yMEHbIICHUS U

but6mmoreka [IOK

33 YBEJIMYCHUS TaBIICHUS https://m.edsoo.ru/ff0a20a6
aBJIEHME ra3a. 3aBUCHMOCTD
34 I[aBJIeHH;{ rasa ot oonéma bubnorexa LIOK
a ’ https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
Ilepenaua naBiaeHUs TBEPALIMUA
35 Tenl?euvlﬂn >K§ KOCTSIMU U Ir):-]tl:saMI/I 3akoH bubanorexa LIOK
» HKHIL ’ https://m.edsoo.ru/ff0a25b0
ITackansa
36 JlaBiieHuE B )KUJIKOCTH U Tase, bu6muoreka [JOK
BBI3BAHHOE JEWCTBUEM CUJIBI TSIXKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau o teme «/laBinenue B bubnmoreka [JOK
SKUIKOCTH U Trase. 3axoH ITackamsay https://m.edsoo.ru/ff0a2826
bubmuoreka [JOK
38 Coobmaromuecs cocyis! https://m.edsoo.ru/ff0a2970
39 I'unpasnuueckuii mpecc bubnorexa LIOK
b p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuaeBoi
SKUAKOCTHBIM HAacoc
AtMmocdepa 3emnu. [Ipuannsl
CYILIECTBOBAHUS BO3IYIIHOU
41 o}g(l)lnquH 3emMin 353};/ICI/IMOCTL bubnorexa LIOK
) https://m.edsoo.ru/ff0a2b5a
aTMoc(epHOTro JaBICHHS OT BBICOTHI
HaJl ypOBHEM MOpS
bubmuoreka [JOK
42 Bec Bozmyxa. AtmocdepHoe naBieHue https://m.cdsoo.ru/f0a2b5a
43 N3mepenune atMochepHOTO JaBJICHUS. bu6mmoteka [{JOK
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBucuUMO aTMocdhepHO
44 BHCHMOCTb aTMOC(epHOTO BuGmorexa LIOK
JIABJICHUS OT BBICOTHI HaJl YPOBHEM

Mopsi

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4

Bbapomerp-anepoun. Atmocdeproe

bubnunoreka [JOK

45
JlaBJICHUE Ha Pa3/IMYHbBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3agau mo reme
46 n n
ATMochepHOe TaBIICHHE
elCTBHE )KUJKOCTH U Ta3a Ha
47 for )KCHHOGI[B HUX TEJIO Enbmrorexa IIOK
py ) https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaboparopHuas pabota «OnpenencHue
BBITAJIKUBAIOIIEH CUJIBI, bubmuoreka [JOK
48 . N
JIEUCTBYIOIIEHN Ha TEJIO0, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKMJIKOCTb»
JlaGopaTopHas paboTa 1o Teme
«HccnenoBanre 3aBUCUMOCTH Beca bubnuorexa [JOK
49 N N
TeNa B BOJIE OT 00bEMa MOTPY>KEHHOM https://m.edsoo.ru/ff0a3514
B JKHJIKOCTb YaCTH TeJIa»
bubmnoreka [JOK
IInaBanme T
>0 fTABAHKC TCI https://m.edsoo.ru/ff0a3a96
JlaGopaTopnas pabota
51 "KoHcTpynpoBaHue apeomMeTpa Win
KOHCTPYHUPOBAHUE JIOJIKU U
onpeJieneHue e€ rpy30no bEMHOCTH"
Pemenue 3anau o temam: «lInapanue
59 cynoB. Bo3ayxomiaBanue», bu6nunorexa LIOK
«JlaBneHue TBEPABIX TE, KUIKOCTEHU https://m.edsoo.ru/ff0a3654
Y Ta30B»
but6mmoreka [JOK
53 Mexanrieckas pabora https://m.edsoo.ru/ff0a3{f82
but6mmoreka [{IOK
>4 MOIWIHOCT. EAMHHIE! MOUIHOCTH https://m.edsoo.ru/ff0a3f82
Vpok-uccnenosanue "Pacuér
55 MOIIIHOCTH, Pa3BUBAEMOM NpHU

noabEMe 110 JecTHure"


https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

56

57

58

59

60

IIpoctele MexaHU3MBI. Phruar.
PaBHOBecue cuil Ha pelyare

KonrponbHas pabora no reme
«/laBiIeHHE TBEPABIX TEIN, KUIKOCTEN
u ra3oB» / Bcepoccuiickas
poBepoyHas paborta

Peseprublil ypok. Pabota ¢ TekcTamu
1o TeMe «JlaBiieHue TBEPABIX TEll,
JKUJKOCTEHN U Ta30B» / Beepoccuiickas
poBepoyHas paborta

Priyaru B TeXHUKE, OBITY M IPUPOJIE.
JlaboparopHast paboTa
«HccnenoBanue yCiaoBUil paBHOBECHSI
pbIyaray

Pemenue 3a1au 1o teme «Y CIIOBUSA
PaBHOBECHS pbIUaray

0.5

but6mmoreka [{OK
https://m.edsoo.ru/ff0adffe

bubmmoreka [JOK
https://m.edsoo.ru/ff0a478¢e

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

61

62

63

Koaddurment none3Horo nercTBus
Mexanu3ma. Jlaboparopras pabota
«M3mepenue KII/[ HaknoHHOM
IIJIOCKOCTH)

Pemrenne 3agau mo teme "Pabora,
MotHoCTh, KITJT"
MexaHnnueckasi SHeprusl.
KI/IHGTI/ILICCKB_SI U IIOTCHIUAJIbHAA
SHEPTHs

0.5

but6mmoreka [JOK
https://m.edsoo.ru/ff0a4c48

but6mmoreka [{OK
https://m.edsoo.ru/ff0a4252

64

65

3aKOH COXpaHEHHUS] MEXaHUYECKOM
SHEPruu

YPpOK-3KCIIEpUMEHT IO TEME
"OKCIIEpUMEHTAIBbHOE OIPEACIICHHUE
W3MEHEHUs] KNHETUYECKON 1
MOTEHIUAIIbHOW SHEPIUH NPH
CKaTbIBaHUM TeJja 110 HAKJIOHHOM
IIJIOCKOCTH"

but6mmoreka [JOK
https://m.edsoo.ru/ff0a4360



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

KonTponbhas pabota no teme

66
«PaboTa 1 MOIIHOCTh. DHEPTHD)

67 PesepBHblit ypok. Pabota ¢ Tekctamu
o TeMe "MexaHnnueckoe ABHKeHue"
Peseprublit ypok. Pabota ¢ Tekctamu

68 o Teme "Padora. MOLIHOCTE.

Ouneprus"

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12

but6mmoreka [IOK
https://m.edsoo.ru/ff0adeeb



https://m.edsoo.ru/ff0a4ee6

8 KUIACC

Kosn4yecTBo yacos DJIeKTPOHHBIE
Ne Mara uudpossie
Tema ypoka
n/n yp Bcero KOﬁHTpOJIbeIe HpﬁaKT“quKHe u3ydyeHuss o0pasoBaTesibHbIE
padoTbI padoThI pecypeb
OCHOBHBIE TTOJI0KEHHUS MOJIEKYIISIPHO-
1 KHUHETUYECKOM TEOPUH U UX OI?IILITI}:)ILIG 1 Bubmorexa HOK
p https://m.edsoo.ru/ff0a5256
TTOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJ 1
Mopenu TBEPIOTO, KUKOTO U bubnuoreka [JOK
3 . 1
ra3000pa3HOr0 COCTOSHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 YKUJIKOTO U Ta3000pa3HOT0 COCTOSTHUI 1
BEIleCTBa Ha OCHOBE IOJI0KECHUM
MOJICKYJISIPHO-KUHETUYECKOU TEOPHUH
5 Kpucrannuueckue u amopgHbIe TeIa 1 bubsmorexa [IOK
P p https://m.edsoo.ru/ff0a5800
6 CmauuBaHUE U KallWJUISIPHOCTb. 1 bu6mmoreka [{IOK
[ToBEpXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacuiupeHue 1 cKaTue 1 bubmorexa IJOK
p p https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TeMIiepaTypbl CO
8 CKOPOCTBIO TEIIJIOBOTO JIBUKEHUS 1
JaCTHI]
9 Buytpennss sneprus. CrocoOsl 1 bu6muoreka [IOK
W3MEHEHUS BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Bunsl Temmonepenauu 1 bubmorexa [IOK
p https://m.edsoo.ru/ff0a6412
VYpoxk-kondepennus "[Ipakruaeckoe
P (bepenn P N bubnuorexa [IOK
11 HCIIONB30BaHUE TEINIOBBIX CBOUCTB 1 1

BCIICCTB U MAaTCPHUAJIOB B IECJIAX

https://m.edsoo.ru/ff0a65c0



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

sHeprocOepexeHus"

12 KommuectBo Ternorel. Y aenpHas bubnunoreka [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHE TEIIOBOTO OanaHca. bubmuoreka [JOK
TemnooOMeH U TETIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHast pabota

14 "HUccnenoBanue ABICHUS bubnnoreka [JOK
TEI1I000MeHa NpU CMEIINBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y Tropsiueil BoAbI"
PacdeT xonmyecTBa TEIOTHI,

15 HE0OXO0IUMOTO ISl HATPEBAHUS TEIa
Y BBIJICJIIEMOTO UM MPU OXJIOKICHUU
JlabopartopHas padota "Omnpeznenenue bubnmoreka [JOK

16 . "
YIIEJIBHON TEIIOEMKOCTH BELIECTBA https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIIMBA. Y IeibHas TEIoTa bu6mmoreka [IOK
CrOpaHust https://m.edsoo.ru/ff0a7b5a
[lnaBnenue u oTBEepACBaHUE

18 KPUCTALIMYECKUX IT)i:[n Y nenwHas Bubmaorexa IIOK

p A https://m.edsoo.ru/ff0a71d2

TEIUIOTA IJIABJICHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnmnorexa [JOK
yIeIbHOM TETJIOTHI IUIaBJICHUS Jbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHACHCALHSL. bubmuoreka [{JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aenapHas Temiora
napooOpazoBaHMs U KOHJCHCALIUH. bubmuoreka [IOK

21
3aBUCUMOCTh TEMIIEPATypbl KUIIEHUS https://m.edsoo.ru/ff0a786¢
0T aTMOC(EpPHOTO JaBICHUS
BnaxxaocTs Bo3myxa. JlabopaTopHas

22 abota "Omnpe ég,eﬁne P bubmmorexa LIOK
p p I\I, " https://m.edsoo.ru/ff0a7628
OTHOCHUTEJIHLHOM BJIAXKHOCTH BO3/TyXa

23 Pemenue 3agad Ha onpeneneHue

BJIAJKHOCTH BO3yXa



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

24

[TpuHIHITBE pabOTHI TEITIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBUraTens BHYTPEHHETO CTOPaHUs

25

26

27

KIIJI TermoBoro ABUraTes.
TenyoBble ABUTATENN U 3aIlIUTA
OKpYKaIoIIEe cpeabl

3aKOH COXpaHEHHUS U PEBPALCHUS
SHEPTHH B TEIUIOBBIX MPOIECCax

[ToaroroBka K KOHTPOJILHOM paboTe
no teMe "TennoBnie ABJICHUS.
H3menenne arperaTHbIX COCTOSTHUI
BenecTna"

but6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

but6mmoreka [JOK
https://m.edsoo.ru/ff0a8312

28

KonrponsHas pabora o Teme
"TermmnoBele aBiaeHusa. U3Mmenenne
arperaTHbhIX COCTOSTHUI BemecTra"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

30

31

32

33

34
35

Dnektpuzarus Ten. [[Ba pona
AEKTPHUYECKHUX 3aPSIOB

VYpok-uccienoBanue "DieKTpuzanus
T€Jl UHAYKIUEN U NIPU
CONIPUKOCHOBEHUH"
BzaumopeiicTBre 3apsyKeHHBIX TEIL.
3axoH Kynona

DNEKTPUUECKOE TOJIE.
Hanpsi’keHHOCTB 2JIEKTPHYECKOTO
nosist. [IpuHnun cynepno3unuu
SJIEKTPUYECKUX TTOJIEH

Hocurenu snexTpuueckux 3apsiios.
OnemeHTtapHbli 3apsa. CTpoeHue
aToma

[IpoBOJHUKY U TUAIIEKTPUKU. 3aKOH
COXPAHEHUs NIEKTPUUYECKOTO 3apsaa

Pemenue 3amau Ha IIPUMCHCHHC

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a87e4

but6mmoreka [IOK
https://m.edsoo.ru/ff0a8ala

but6mmoreka [JOK
https://m.edsoo.ru/ff0a8ef6

bubmuoreka [JOK



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6

CBOMCTB 2JIEKTPUYECKHUX 3aPsI0B

https://m.edsoo.ru/ff0a90cc

DNeKTpUYECKUil TOK, YCIOBUS €ro

but6mmoreka [JOK

36 cyuecTBoBaHus. McTouynnkmn
ym https://m.edsoo.ru/ff0a95a4
IJIEKTPUIECKOTO TOKA
37 JlercTBUS BIIEKTPUUECKOTO TOKa BrbmaoTexa LIOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictsue
38 JEKTPUYECKOTO T10JIsI Ha TPOBOAHUKHI 1
U TUDJICKTPUKH"
39 DIEeKTPUYECKUI TOK B METAJLIaX, bubnmoreka [JOK
JKMAKOCTSX M rasax https://m.edsoo.ru/ff0a9838
40 DneKTpruyecKas 1ierb U €€ COCTaBHbIE
YacTH
Cuna toka. JlabopaTopHas paboTa
41 "N3mepeHue u eI; JII/Ip OBaII;I/Ie CHIIBI 0.5 Bubmiorexa LIOK
" P peryip ) https://m.edsoo.ru/ff0a8bd6
TOKa
DIIEKTPUYECKOE HAIIPSIKEHHUE.
Bonbr™merp. JlabopaTopnas pabora bu6nuoreka IIOK
42 " 0.5
N3Mmepenune u peryampoBaHue https://m.edsoo.ru/ff0a9%¢14
HarnpsxeHus"
ConpoTHBieHNE TPOBOAHUKA. bu6nuoreka [IOK
43
VY ienbHOE CONPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh
44 3JIEKTPUYECKOTO COITPOTUBIICHUS | bubnuorexa [JOK
NPOBOJIHUKA OT €ro JJIUHBI, IUIOaaN https://m.edsoo.ru/ff0aa738
TOIEePEYHOI0 CEUeHUsI U MaTepuaia"
3aBHCUMOCTH CHJIBI TOKA OT
45 Hanpsokenus. 3akon OMa i1 yyacTka Bubmnorexa HOK
P ’ y https://m.edsoo.ru/ff0aa44a
eI
JIaGopartopHas pabora
" patopraz p bubmuoreka [IOK
46 HccnenoBanne 3aBUCUMOCTH CHUJIBI 1

TOKa, HAYHIICTO YC€pe3 pE3UCTOP, OT

https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

COIIPOTHBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pesucrope”

IlocnenoBaTrenbHOE U napaujiCsibHOC

47
COCTMHEHMSI TIPOBOTHUKOB
JlabopaTtopHas pabota "I[IpoBepka
48 IIpaBUJIa CIIOXKEHUS HAIIPSHKEHUN IIPU bubmuoreka [{JOK
II0CJIEOBATEILBHOM COCAUHEHUHN IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
JlaGopaTopHas pabora "IIpoBepka
49 NIpaBUJIa JJI CHJIBI TOKA IIPU bubnuoreka IIOK
napajieTbHOM COEUHEHUN https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3agau Ha npuMEHEHHE
50 3aKOHa OMaII s aSJII)Hquro bubmmorexa LIOK
JUIA p https://m.edsoo.ru/ff0aaf8a
COCIMHEHMSI IPOBOTHUKOB
51 PaboTta 1 MOIITHOCTH AJIEKTPUIECKOTO bu6muoteka [IOK
Toka. 3akoH Jlxoymsa-Jlenna https://m.edsoo.ru/ff0ab124
JlabopartopHas padota "Omnpeznenenue
52 a60TpLI u Ilzflomflljocm BJIeKTpI/I{[-ICCKOFO bubmnorexa LIOK
P " p https://m.edsoo.ru/ff0ab3e0
TOKa
DneKTpuyYecKre Henu U MoTpeOuTenn
53 aneKTTp UYECKOU i{e TUU B gilT Bubmaorexa IIOK
p p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3aMmbikaHue
54 [TocTostHHBIE MAaTHUTHI, KX
B3aUMO/ICIICTBUE
55 VYpok-uccnenosanue "N3yuenue bubnmorexa [[OK
MOJIEH TTOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruautHoe noJjie. MarauTHoO€E moJie
56 3eMIId U €ro 3Ha4eHHe JJIs AKU3HU Ha bubmaorexa LIOK
https://m.edsoo.ru/ff0acOba
3emie
57 [loaroroBka Kk KOHTPOJILHOU paboTe bu6nuoreka [IOK

1o TemMe "DIEeKTPUUECKUE 3apsi/bl.

https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c

3apsoKeHHBIE Tea U UX
B3aumoaenucTBus. IlocTossHHBIN
BJIEKTPUYECKUNA TOK"

58

59

60

61

KontponbHas paboTa mo teme
"DneKkTpuuecKue 3apsabl.
3apsoKeHHBIE Tea U UX
B3aumoaeucTBus. IlocTossHHBIN

anexkTpudeckuil Tok" / Beepoccuiickas

MpoBepoyHas padbora

PesepBHbIit ypok. PaGota ¢ TekcTamu
o Teme "[locTosiHHBII

anekTpuueckuii Tok" / Beepoccuiickas

MIpoBepoyHas paborta

OmneIT OpcTena. MaruuTHoe nosne
JNEKTPUYECKOro Toka MaruutHoe
I10JIC KaTYHIKKU C TOKOM

[IpuMeHeHue 31eKTPOMarHiToOB B
texHuke. JlabopaTopHas padora
"N3yueHnue nericTBUsSI MAarHUTHOTO
110JIs1 HA TPOBOJAHUK C TOKOM"

0.5

bubnunoreka [JOK
https://m.edsoo.ru/ff0abea8

bubnunoreka [JOK
https://m.edsoo.ru/ff0acdc6

but6mmoreka [JOK
https://m.edsoo.ru/ff0ac1d2

bubnnoreka [JOK
https://m.edsoo.ru/ff0ac74a

62

63

64

DNeKTpOoABUTATENb IOCTOSTHHOTO
ToKa. Mcronb3oBanue
ANEKTPOABUTaTENEH B TEXHUUECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.
JlaGopaTopHas pabora
"KoHcTpyupoBaHue u u3yueHue
paboThI BJIEKTpoABUTATENS "

OnbiTel Papajes. 3aKoH
3JIEKTPOMArHUTHON WHIYKIUH.
[IpaBuio Jlenia

Onekrporereparop. CrocoOs
MIOJIyYEHUS MIEKTPUYECKOU SHEPIUH.
DJIEKTPOCTAaHIIUM Ha

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

BO300OHOBJISIEMBIX UCTOYHHKAX
SHEPruu

[ToaroroBka Kk KOHTPOJILHOM paboTe

65 1o TemMe "DIIeKTPUIECKUE 1 1
MAarHuTHbIE sIBJICHUS"
KonTponbhas pabota mo Teme
66 "QH:IE)TPI/I‘IGCKEIG Y MarHUTHBIE 1 buGnnorexa [JOK
" https://m.edsoo.ru/ff0acb14
SIBIICHUS
67 PesepBHblit ypok. PaGota ¢ Tekctamu 1 bubmmoreka [JOK
1o Teme "TertoBeie sIBICHUS" https://m.edsoo.ru/ff0accSe
68 PesepeHsblii ypok. Pabota ¢ Tekctamu 1
1o TeMe "MarHuTHeIe siBJICHUS "
OBIIEE KOJIMYECTBO YACOB I10 63 145

I[TPOTPAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KUIIACC

KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka
n/n yp Bceero Kontpoabueie  Ilpaxtieckue u3yyeHuss oOpasoBaTesibHbIE
padoThI padoTsbI pecypes

1 Mexanudueckoe OBUKEHHUE. 1
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBHOCTD 1 bu6mmoreka [JOK
MEXaHUYECKOTO ABWKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE npsMONIMHENHOE 1 bubnuoreka [IOK
JIBHOKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE PSIMOJIMHEWHOE

4 nBikeHue. CpeaHsiss © MTHOBEHHAs 1
CKOPOCTh

5 [IpsiMonMHENTHOE pAaBHOYCKOPEHHOE | bubnuorexa [JOK
JBUKCHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh IpSIMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBU)KCHUS. 1
I'padux ckopocTu
JlaGoparopHas pabota "Omnpenenenue

7 YCKOPEHHMS TeJla pu 1 1 bubmmorexa [JOK
PaBHOYCKOPEHHOM JABUXEHUHU 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUI0CKOCTH"

3 CBoOoanoe nmagenue tei. OIbITH 1
lanunes
PaBHOMEpHOE ABUXKEHUE 110

9 okpykHocTH. [lepron u yacrora 1 bubnmorexa [JOK
oOparmienus. JIuneiinas u yriosas https://m.edsoo.ru/ff0ael76
CKOPOCTH

10 [{eHTpOoCTpEMHUTENBHOE YCKOPEHHE 1

11 [lepsslii 3akoH HetoToHa. BexTop 1 bubnnorexa [IOK


https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

CHJIBI

https://m.edsoo.ru/ff0ac612

Bropoii 3akon HeroToHa.

bu6nuoreka [JOK

12 PaBHopelicTByIOMIAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tpernii 3axoH HeroTOHA. bubnnorexa [JOK
Cyneprnio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npuMeHeHHE bubnnorexa [JOK
3ak0HOB HproToHa https://m.edsoo.ru/ff0aebbc
bu6mmoreka [JOK
15 Cuna ynpyrocru. 3axon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau no reme «Cuna
YIPYTOCTH»
JlaboparopHas padota «Onpenenenue bubmmnorexa [JOK
17
YKECTKOCTH IIPYKUHBD) https://m.edsoo.ru/ff0ace28
bu6muoreka [JOK
18 Crna Tpenms https://m.edsoo.ru/ff0af738
19 Pemenue 3amgad no reme «Cuna bu6mmoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaboparopHas padota "Omnpenenenue bubnnorexa [JOK
Kod(puimeHTa TpeHMU CKOJIbKCHHS" https://m.edsoo.ru/ff0af8be
Pewenne 3amau no reme "3akoHsl
21 HeroToHa CII[/IJIa ynpyroctu. Cuia bubmiorexa LLOK
" ) https://m.edsoo.ru/ff0afb8e
TpeHUs
Cuia ec 3aKOH BCE oro
22 T;II/:(I)TGTI}{Izl ST’ZKPE) eI}(II/IIé lzBol\éI(/)IpEOEO bubmorexa [JOK
) p A https://m.edsoo.ru/ff0af044
MaJIeHus
VYpok-koubepenius "JIBuxeHue Ten
23 BOKPYT I'PaBUTALlHOHHOTO LIEHTPA
(Conneunas cucrema). ['amakTuku"
Pewmenne 3anau no reme "Cuia
24 TSKECTU U 3§KOH BCEMUPHOTO bubmorexa HOK
" https://m.edsoo.ru/ff0af5{8
TATOTEHUS
25 [IepBast kocMHuecKas CKOPOCTb. bubnnorexa [IOK


https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

HesecomocTs u neperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBeCHe MaTepraIbHOW TOUKHU.
AOGCOTIOTHO TBEPAOE TETO.

Bu6mmorexa [JOK

) P N
6 aBHOBe,(_: e TEGp)IOFO Tena ¢ https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OCBhIO BPAILICHHUS.
MowmeHnT cuibl. LleHTp TskecTn
PaBHOBecue maTepuasbHOW TOUKHU.
AOGCOTIOTHO TBEPAOE TETO.
27 PaBHOBecue TBEpIOTO TEMA C
3aKpEIUIEHHOW OCBhIO BPAILICHHUS.
MowmeHT cuibl. LleHTp TskecTn
78 Pemenue 3agaq mo reme "MomeHT bubmuoreka [[OK
cunbl. Llentp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM paboTE MO
29 TCMHG "MexaHqucxcr))e IIBI/I)KGEI/IG Bubmorexa HOK
N " ) https://m.edsoo.ru/ff0b0408
BzaumopeiictBue Ten
KoHntponbHas paboTa mo teme
30 "MCXI;HquCK(I))e NBIKEHUE Bubmorexa HOK
N " ’ https://m.edsoo.ru/ff0b06ec
BzaumopeiictBue Ten
Nmnynse Tena. UMnynbe cuiibl. 3aKoH
31 COX ZHGHI/ISI UMIT JILZa Yupyroe u bubmmorexa LIOK
P yIrbed. Py https://m.edsoo.ru/ff0b07fa
HEYINPYTroe B3auMOJACHCTBUE
32 Pemenne 3agau mo teme "3akoH bubmuorexa [JOK
COXpaHEHHUs umnyJsnca' https://m.edsoo.ru/ff0b096¢
33 VYpoxk-koH(pepenuus "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bu6mmorekxa [JOK
34 Mexanudeckas paboTa U MOIITHOCTh hitps://m.cdsoo.ru/f0b0as4
35 PaboTa cuitbl TSHKECTH, CHITBI bu6mmoreka [{OK
YIPYTOCTH U CHJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
36 JlaboparopHast pabota «Onpenenenue

paboThI CUIIBI TPEHUS TIPH


https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

PaBHOMEPHOM JIBMIKCHUU TEJIa 110
FOpI/I3OHTaJIBHOf/'I IMOBCPXHOCTUY»

CBs3b 3HEPrUU U pabOTHI.

37
[ToTenumanbHas YHEPTHS
33 Kunernueckas sneprus. Teopema o bu6nuoreka [IOK
KWHETUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs YHEPTUHU B
MEXaHHUKe
40 JlaboparopHas padora «/3yuenue bubnnorexa [JOK
3aKOHa COXPAaHEHUS SHEPTUM https://m.edsoo.ru/ff0b12fe
41 KonebatenpHOE IBUKEHUE U €T0 bubmuoreka [JOK
XapaKTEpUCTUKHU https://m.edsoo.ru/ffOb1858
49 3aryxaromue KoieOaHusl. bubnnorexa HOK
BrinyxneHnsie konebanus. Pesonanc https://m.edsoo.ru/ff0b2010
43 MaremaTu4ecKui U NPy KUHHBINA
MasITHUKU
VYpok-uccienoBanue «3aBUCUMOCTh
44 nep nojaa Ko;e6aHm71 OT KECTKOCTH bubmorexa LOK
PHOZ https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MACChI TPy3a»
45 [IpeBpanienue 3Hepruu npu
MEXaHWYECKUX KOJICOAHMIX
JlaGoparopHas pabota «Onpenenenne
46 ‘IaCTOI?FLI Hpne Ifo a Kone6a§1421;1 bubmorexa [JOK
PHOJ https://m.edsoo.ru/ffOblaec
MPY>KMHHOTO MAasITHUKA)
JlaboparopHas pabota «IIpoBepka
HE3aBUCUMOCTH NeproJia KojaeOaHuii bub6nuorexa [IOK
47
rpy3a, MOABELIEHHOIO K HUTH, OT https://m.edsoo.ru/ff0b197a
Macchl Tpy3a»
Mexanunyeckue BoaHbl. CBOMCTBA
48 MEXaHU4EeCKHUX BOJIH. [IponosibHbIE bubmorexa [JOK
- HIpoat https://m.edsoo.ru/ff0b21fe
MIONIEPEYHBIE BOJIHBI
49 Ypok-koHpepeHnus "MexaHu4YecKre


https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

50

51

52

BOJIHBI B TBEPIIOM TEJIE.
CelicMuYecKHe BOJIHBI"

3ByK. PacnipocTpanenue u oTpaxkeHue
3ByKa

VYpok-uccnenosanue "HabmoneHue
3aBHCHMOCTH BBICOTHI 3ByKa OT
4acTOThI"

I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKYCTHYECKUH PE30HAHC

53

54

55

56

Ypok-koHbepenus "YnbTpa3ByK u
nH(ppa3ByK B IPUPOJIC U TEXHUKE"
[ToaroroBka Kk KOHTPOJILHOU paboTe MO
TeMe "3aKOHBI COXpPaHEHHUS.
Mexanndyeckue KoyieOaHus ¥ BOJTHBI"

KonrponsHas padora o Teme
"3aKoHbI cOXpaHeHHs. MexaHnueckue
KoJeOaHusl U BOJHBI"
DNEeKTPOMarHuTHOE MOJIeE.
DNeKTpOMarHuTHbIE BOJHBI

Bu6mmorexa [JOK
https://m.edsoo.ru/ff0b23ca

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b25{0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2abe

57

58

59

60

CBoiiCcTBa DJIEKTPOMArHUTHBIX BOJTH
VYpok-koudepennus "lkana
3JE€KTPOMATrHUTHBIX BOJIH.
Hcnons3oBaHue 37€KTPOMarHUTHBIX
BOJIH JJI1 COTOBOM CBsI3U"

Ypok-uccnenosanue "MzydeHne
CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C
MTOMOIIIBI0 MOOMIBHOTO TenedoHa"
Penrenue 3amau Ha onpesienieHue

HaCTOThI U OJINHBI 3J'ICKTpOMaFHI/ITHOﬁ
BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2fe6

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b2c6¢

61

DJIeKTpOMarHUTHAs IPUPOJIA CBETA.
CxopocTth cBeTa. BotHOBBIE CBOMCTBA

bubmuoreka [{OK
https://m.edsoo.ru/ff0b31d0



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0

CBCTa

Hcrounuku ceera. [IpsmonuneitHoe

bu6mmoreka [JOK

2 acCIpOCTpaHEHUE CBETA. 3aTMEHUS
6 I():O(; Iflf;l/lpﬂyilbl ¢ cBera. 3aTme https://m.edsoo.ru/ff0b3658
3aKoH OTpa)KeHUs CBETa. 3epKaja.
63 Pewienue 3a1au Ha npuMeHeHUe bubnorexa [IOK
https://m.edsoo.ru/ff0b38c4
3aKOHa OTPAKEHUS CBETA
64 [Ipenomiienue cBeta. 3aKoH bub6nuoreka [IOK
MPEJIOMJIEHUSI CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA.
65 Hcnonb30BaHuE NOJIHOTO BHYTPEHHETO bubmorexa [JOK
https://m.edsoo.ru/ff0b3c5¢c
OTpaXKeHUS B ONTHYECKHUX CBETOBOAAX
JlabGopaTtopHas pabota "VccnenoBanue
66 3aBUCHUMOCTH yTJla MPEeTOMICHHS
CBETOBOTI'O JIy4a OT yIJIa MaJeHUs Ha
rpanune "Bo3ryXx-cTekno""
VYpoxk-konpepenuus "VcnonapzoBanue
67 MOJTHOTO BHYTPEHHETO OTPAXKEHHUS:
CBETOBO/IBI, OITUKOBOJOKOHHAS CBS3b"
bu6muoreka [JOK
uH3b1. ONTHYeCcKast CUJIa JTHH3BI
68 Jlunspt. O cokad crita JIHs https://m.edsoo.ru/ff0b3f2¢
69 IMocTpoenne n300pa>keHMiA B JIMH3AX bubmiorexa HOK
https://m.edsoo.ru/ff0b444a
JlaboparopHas padora "Omnpenenenue
. Bbu6mmorexa [JOK
70 OKYCHOT'O PaCCTOSIHHSI U OITHYECKOM
g)mi o 6Hp§mmeﬁ P https://m.edsoo.ru/ff0b4206
71 Ypok-koH(pepeHus "OnTuieckue bubnuorexa [JOK
JIMH30BBIC TTPUOOPHI" https://m.edsoo.ru/ff0c0a7e
72 I'ma3 kak onTuyeckas cucreMa. 3peHue bubmiorexa LLOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenus "ledexTs

3penusi. Kak coxpanuthb 3peHue"


https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684

Paznosxxenue 6enoro cBeTa B CIEKTP.
OnreiTel HetoTona. Cnoxxenne

bu6mmoreka [JOK

4 CIIEKTpaJIbHBIX IBETOB. JJucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGoparopHas pabota "OmnbITHI 10
A3JI0)KCHHIO OEJIOr0 CBETA B CIICKTP H
75 IJ:OCH WSITUIO 1IBETA MPEAMETOB I ;pI/IX Bubmorexa TOK
p H pei p https://m.edsoo.ru/ff0cOe2a
HaOJII0JICHUH Yepe3 [IBETOBBIC
¢buabTpH"
Ypok-nipaktukym "BoaHoBbIE
76 CBOICTBa CBETA: AMCIEPCHS,
uHTepdepeHIus u qudpakms”
77 Omnsitel Pesepdopaa u nnanerapuas bubnuorexa [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Mozaens atroma bopa
Hcnyckanue u norioneHne cBeTa
79 aTOI\ZOM KBanThI HH;Heﬁanme bubmorexa LIOK
) ) https://m.edsoo.ru/ff0c144c
CHEKTPBI
20 VYpok-npaktukyMm "Habnrogenue bubnnorexa [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PaanoakTuBHOCTH U €€ BUIBI bubmorexa LIOK
A A https://m.edsoo.ru/ff0c1672
32 Crpoenue atoMHoOro siipa. Hyknonnas bubmuorexa [IOK
MOJieIb https://m.edsoo.ru/ff0c18ac
23 PanuoaxkTuBHBIE IPEBpAICHUS. bu6nuoreka [IOK
H3oTormbl https://m.edsoo.ru/ff0clal4
34 Pemenne 3agau o teme: bu6mmoreka [JOK
"PaguoaxkTuBHBIE IpEeBpalieHus" https://m.edsoo.ru/ff0c1b4a
85 [Tepuox monypacnaaa
VYpok-koHpepe "Pangnoak e
P HOepeHIHs " Pa/IHoaKTHEHEI bubnuorexa [JOK
86 W3JIyYEHHS B IPUPOJE, METUIIUHE,

TexHuke"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

SnepHbie peakuu. 3aKOHBI

87 COXpaHEHHs 3apsiIOBOI0 U MaCCOBOTO Bubmiorexa HOK
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IMPOBEPSIEMBIE IPEJJMETHBIE PE3YJIbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBLHOMU ITPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHUS

7 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTarTa

1.1

1.2

1.3

1.4

1.5

1.6

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHus

HCIOJIb30BATh U3YUYCHHBIC TOHATUSA

pas3inyaTth ABJICHHUSA IO ONHMCAHUIO UX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIILITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/IBI/ILIGCKOG SIBJICHUC

pacro3HaBaTh TPOSIBICHHE W3YYCHHBIX (U3MUYECKUX SBICHHHA B
OKpY’KaloIlleM MHpE, B TOM 4YHClIe (U3NUECKUE SBICHUSA B MPHUPOJE,
IIPU 3TOM TNEPEBOAMTH MPAKTHUECKYIO 3a7auy B y4eOHYIO, BBIJICIATH

CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBICHHIMA

ONUCHIBATH W3YYCHHBIC CBOMCTBA TeNl U (HU3MYECKUE SBICHHS,
UCTIONB3ysl (U3WYECKHE BEIMYUHBI, TPU ONUCAHUU NPABUIBHO
TPAaKTOBaTh (PU3MYECKUH CMBICT HCHOJNB3YEMbIX BEJIWYMH, HX
0003HAaYCHUSI U eTUHUIIBI (PU3NUECKUX BEIMYUH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIME JIAaHHYIO  (PU3MYECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMH, CTPOUTh TpapUKd  M3YYCHHBIX  3aBHCHMOCTEH

(I)I/ISI/IIIGCKI/IX BCIINYNH

XapaKTCPpHU30BaATb CBOMCTBaA TECII, (1)PI3I/I‘leCKI/IC SABJICHUA W ITIPOLECCHI,
HUCIOJIb3ySA H3YYCHHBIC 3aKOHBI, IIPpU 3TOM JaBaTb CJIIOBCCHYIO
(bOpMyJ'IPIpOBKy 3aKOHa MW  3alMCbhiBaTb €0 MaTCcMaTH4YCCKOC

BBIPA)KCHHE

OOBSICHATh (PM3MUECKUE SBICHHS, TPOIECCHl U CBOMCTBA Tell, B TOM
4yucjie€ K B KOHTEKCTE CHUTyallMd HPaKTHKO-OPUEHTHUPOBAHHOIO
XapaKkTepa: BbIABIATL IPUYUHHO-CICICTBEHHBIE CBS3M, CTPOUTH
oObsicHeHne M3 | — 2 JorMyecKkuWx IaroB ¢ omopoil Ha 1 — 2
M3yYEHHBIX CBOWCTBA (DU3MUYECCKHUX SBICHHH, (PH3MUECKUX 3aKOHA WU

3aKOHOMCPHOCTH

1.7

pemark pacuéTHble 3a7aud B 1 — 2 HeMCTBUSI, UCHOJIb3YSl 3aKOHBI U



(dhopmyIibl, CBA3BIBAIONTNE (PU3NYECKUE BETMYMHBI: HA OCHOBE aHaIN3a
yCIOBHSI 3aJaud 3aluChiBaThb KpaTKOE YCIOBUE, TOJICTABIATh
¢uznyeckue BeIUYMHBI B POPMYJIBI U MPOBOJUTH PAcU€Thl, HAXOAUTh
CIIPAaBOYHLBIC NAHHEIC, H€06XOI[I/IMBIC AJId pClICHUA 3a4a4, OUCHHUBATDH

PEATUCTUYHOCTD MTOTYYEHHON (PU3MUECKOM BEIIMUYHUHBI

1.8

1.9

1.10

1.12

1.13

1.14

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOYKHO PEIIUTh HPU OMOIIU
¢u3nUecKUXx METOJI0B, B ONHCAHUU HCCIEJOBAHUS  BBLACIATDH
IIpOBEpsiEMOE  MpPEANoNOXKeHHe  (Tumoresy),  pasauyarb U
MHTEPIPETUPOBATh TOJIyYEHHBI pe3yibTaT, HaXOIUTb OLIMOKU B

XO0JI€ OIIbITa, A€J1aTh BBIBOJLI 110 €TI0 PE3yJibTaTaM

MPOBOAMTH OMBITHl MO HAOMIOACHUIO (U3MUYECKUX SBJICHUN WU
¢usmueckux  CBOMCTB  Tel:  (opMynupoBaThb  MpOBEpsieMble
IPEIIOJIOKEHNs, cOoOHUpaTb  YCTAHOBKY M3  IPENJIOKEHHOTO

060py,Z[OBaHI/IH, 3alIMChIBaTh X0/ OIIbITa U (bOpMan/IpOBaTB BBIBObI

BBIIIOJHATh NPSAMBIE U3MEPEHMSI C HCIIOJIB30BAHMEM AaHAJOTOBBIX M
u(poBbIX MPHUOOPOB, 3aUCHIBATH MOKAa3aHUS MPUOOPOB € yUETOM

3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUI

MPOBOJIUTh ~ WCCJIEJOBAHUE  3aBUCHMOCTH  OJIHOM  (pU3HUECKOU
BEJIMYUHBl OT JPYroll C UCIOJb30BAHUEM MPAMBIX W3MEPECHUN,
y4acTBOBaTh B IJIAHUPOBAHUM Y4EOHOTO HCCIENOBaHUS, COOUPAThH
YCTaHOBKY U BBIIIOJIHATE U3MEPEHUS, CIENys NPEIIOKEHHOMY IIIaHy,
(buKcUpOBaTh pPE3yJbTaThl TMONYYCHHON 3aBUCHUMOCTH (PU3NYECKUX
BCJIMYHUH B BHUJIC HpeﬂJIO)KCHHBIX Ta6JII/H_[ 158 I‘pa(bI/IKOB, JeJIaTb BBIBOJIbI

I10 pE3yJibTaTaM UCCJICAOBAHUA

MIPOBOANTH KOCBEHHBbIE M3MEpPEHUs (PUINUYECKUX BEIUYHH, CIEIys
MPEJI0KEHHON MHCTPYKIUU: NPU BBINOJIHEHUN U3MEpPEHUN coOuparh
DKCIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYMCIIATH 3HAYEHHE HCKOMOMU

BCIINYHHBI

CO6J'IIOI[3.TL InpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1a060paTOPHBIM 000PYIOBaHUEM

yKa3plBaTh NPUHIUNBI  JAECHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapakTepHU30BaTh MPUHLUIBl JEHCTBUS H3YUYEHHBIX
IpUOOPOB M TEXHUYECKHX YCTPOMCTB € MOMOLIbI0 HMX ONHCAHUS,
UCTONB3ys 3HAaHUA O CBOMCTBaX (PU3MUYECKUX SIBICHUH U

HeoOXxoauMbIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH



1.15

INPUBOIUTH TMpUMEpbl (HAXOAWUTh UHGPOPMALUIO O MPUMEPAX)
MPAKTHYECKOTO UCIONIb30BaHUS (PU3NYECKUX 3HAHUHN B TIOBCETHEBHOM
KU3HM I oOecrieueHHs 0€30MacHOCTH TMpU  OOpallleHu:u ¢
npubOpaMy U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHUS 310POBbS U

COOJTIOICHNS HOPM PKOJIOTUYECKOTO MOBEICHHS B OKpY Kalollel cpezie

1.16

1.17

1.18

1.19

8 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

OCYIIECTBIISATH OTOOP MCTOYHUKOB MH(pOpManuu B cetu MHTepHET B
COOTBETCTBUM C 3aJ@aHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAaHUM M NyTEM CpPaBHEHUS Pa3IMYHBIX HCTOYHUKOB
BBIIENIATE MH(OpMALUIO, KOTOpasl SBISETCS HPOTHMBOPEUMBON HIIU

MOXeET OBITh HEJOCTOBEPHOI

HCIIOJIb30BaTh npu BBITIOJTHEHUH y4eOHBIX 3a/1aHui
HAYYHONONYJISIPHYIO ~ JIUTeparypy  (usuyeckoro  copepkaHus,
CIpaBOYHbIE MaTepuaibl, pecypcel cetu IHTepHeT, Biazersh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus UH(DOpMAIK

W3 OJIHOW 3HAKOBOM CHUCTEMBI B IPYTYIO

CO03/1aBaTh COOCTBEHHbIE KpAaTKWE MUChbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(oOpManun (U3NIECKOTO
COJZIepKaHus, B TOM YHCJE IMyOJUYHO AENaTh KPaTKUe COOOIIECHHS O
pe3yabTaTax MPOEKTOB WM Y4eOHBIX MCCIEJOBAaHUM, NpPU 3HTOM
IPaMOTHO HCIIOJI30BaTh M3YYEHHBIN IOHATUMHBIM amnmapar Kypca

(I)I/IBI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC HPGSCHTaL[I/ICI\/'I

IIPpU BBIITOJIHCHUHU y‘le6HBIX IMPOCKTOB U I/ICCJ'IGI[OBH.HI/Iﬁ pacnpeacisiTh
00SI3aHHOCTH B Tpyare B COOTBETCTBUH C ITOCTABJICHHBIMUA 3aJladyaMU,
CJICIUTh 3a BBIIIOJIHCHHUEM IlJIaHa HeﬁCTBHﬁ, aICKBaTHO OLICHUBATH
COOCTBEHHBIH BKJIaAd B  JCATCIBHOCTbL TI'pPYIINbI, BbICTPAUBATDL
KOMMYHUKATHBHOC B38.I/IMO,Z[GI>’ICTBI/IG, YUUThIBas MHCHHUC

OKPY>KaOIIHNX

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOTI'O 00111er0 00pa3oBaHus

1.1

1.2

HCIIOJBb30BaTh MMOHATHUA

pasinyaTth ABJICHHUA IO OINHMCAHHUIO HMX XapaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/ILIGCK06 SABJICHHUC



1.3

1.4

1.5

1.6

1.7

1.8

1.9

pacrno3HaBaTh MPOSBIECHUE H3YYEHHBIX (U3MUECKUX SIBJICHUN B
OKpY’KaloIlleM MHpe, B TOM 4YuciIe (U3NUYECKUE SBICHUSA B MPHUPOJIE,
IIPU 3TOM IE€PEBOJIUTH NMPAKTUUYECKYIO 3a/lauy B yueOHYIO, BBIJIEISThH

CYIIIECTBCHHBIE CBOMCTBA (IPU3HAKY) (PH3UIECCKUX SBICHHMA

ONMCHIBaTh HW3yYEHHBIC CBOWCTBA Tel U (DU3UYECKHE SIBJICHUS,
UCHONB3Ysl (U3MUECKUE BEIWYMHBI, HpPU ONUCAHUHM TMPAaBUIBHO
TPakTOBaThb  (PU3MYECKUII  CMBICT  HCIOJNB3YyeMbIX  BEJIUYHH,
0003HAYCHUSI U eUHUIBI (PU3NIECKUX BEIMYUH, HAXOIUTH (OPMYIIHI,
CBS3BIBAIOIIME JaHHYI0 (U3NYECKYI0 BEIMYMHY C APYTUMHU
BEJIMYMHAMHU, CTPOUTH  IpadUKd  HM3YyUYEHHBIX  3aBUCHMOCTEH

(U3HYECKUX BETUINH

XapaKTCpU30oBaTb CBOMCTBaA TCII, (1)I/I3I/IIICCKI/IC SABJICHUA U IPOLCCCHI,
HCIIOJIb3YyA H3YYCHHBIC 3aKOHBI, IIpU O3TOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3dKOHa MW  3alliCbiBaTb C€ro MaTrcMaTH4YCCKOC

BbIpa)KEHHE

OOBSCHATH (PU3NYECKUE MPOLECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallud MPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBIABJIATh NPUYIUHHO-CJICACTBCHHBIC CBA3U, CTPOUTH o0bscHenue u3 1
— 2 JIOTMYECKUX MIaroB ¢ MOMOIIbI0 1 — 2 HM3y4YEeHHBIX CBOMCTBA

¢bu3nuecKkux ABICHUM, GPU3NUIECKUX 3aKOHA MU 3aKOHOMEPHOCTH

pelmarh pacu€THble 3aJa4ud B 2 — 3 JEUCTBUS, UCIOJIb3Ysl 3aKOHBI U
dbopMyIibl, CBA3BIBAIONINE (DU3MUECKUE BETMYMHBI: HA OCHOBE aHaln3a
YCIIOBHUS 33/1a4M 3aUMChIBATh KPATKOE YCIOBUE, BBISBIISITH HEOCTATOK
JAHHBIX JJI1 pelIeHHus 3aJaud, BbIOMpATh 3aKOHBI U (OPMYIIBI,
HeoOXoauMBbIe Ui €€ pEIIeHUs, MPOBOAUTH PAcUYEThl M CPABHUBATH
MONlyYeHHOE 3HAaueHWe (PU3UYECKOW BEIMYMHBI C HM3BECTHBIMU

JaHHBIMH

pacro3HaBaTh NpPOOJIEMBbI, KOTOPHIE MOXXHO PELIUTh MpPU HOMOIIA
(GU3NYECKUX METOJ0B, UCIIOIb3Ys OMMCAHUE UCCIIE0BAHUS, BBIACIATD
[IPOBEPSIEMOE IIPEAIIOJIOKEHUE, OLICHUBATh IIPAaBUIBHOCTb IOPSAJIKA

MMPOBEACHU UCCIICAOBAaHNA, ACJIaTh BBIBOIBI

MPOBOJUTH OIBITHI TI0 HAOMIOJACHUIO (PHU3MUECKUX SIBICHUH WU
buznyecKkux ~ CBOWCTB  Telm:  (opMmynMpoBaTh  MpOBEpsieMbIe
NPEINONIOKEHUs,, CcOOMpaTh  YCTAaHOBKY W3  NPEMIOKEHHOTO

060p}/')10BaHI/I$I, OIIMUChIBATh XO OIIbITa U (bOpMYJ'II/IpOBaTB BBIBOABI



1.10

BBIIIOJHATE IPAMBIC H3MCPCHUA C HCIOJB30BAHUCM aHAJIOIOBBIX
HpI/I60p0B U JaTYUKOB (I)I/I3I/ILICCKI/IX BCJIMYHH, CPABHUBATL PC3YJIbTATHI

HU3MEPEHHN ¢ YIETOM 3aJaHHOM a0COIFOTHOM MOTPEITHOCTH

1.12

1.13

1.14

1.15

1.16

1.17

1.18

MPOBOJIUTh ~ WCCJICJOBAHUE  3aBUCHMOCTH  OJIHOM  (pU3HUECKOU
BEJIMYUHBI OT JPYroil C MCHOJIb30BAHUEM TMPSMBIX HN3MEPEHUM:
IUTAHUPOBATh HCCIIEOBaHUE, COOMpaTh YCTAHOBKY U BBINOJIHATH
U3MEpEeHHs, CleAys TMpeAToKeHHOMY  IUIaHy, (UKCHPOBAThH
pe3yabTaThl MOJYYEHHON 3aBUCHMOCTHU B BHUZE TAaOJUI] U TpadUKoOB,

JCJIaTh BBIBOABI 110 PE3YyJIbTaTaM HCCIICIOBAHUA

IPOBOJIUTh  KOCBEHHbIE  M3MEpPEHHs  (U3NYECKUX  BEIUYHUH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
clenys TPEIIOKEHHOW HWHCTPYKUUU, U  BBIYUCIATH 3HAYCHUE

BCJIIMNYHHBI

coOmoaTh TpaBWiIa TEXHUKH OE€30MacHOCTH TMpu pabore ¢

71a00paTOpHBIM 000pyI0BaHHEM

XapakTepu30BaTh MPUHIUIBI JEHCTBUS HM3yUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX OINHUCAHUS, HCIOJIb3Ys
3HAHUS O CBOMCTBaXx (PU3WYECKUX SBJICHHHA W HEOOXOIAUMBIC

(1)I/I3I/I‘-IGCKI/IG 3aKOHOMCPHOCTHU

pacmo3HaBaTb HNPOCTHIC TCXHUYCCKHC YCTpOI\/’ICTBa U U3MCPUTCIILHBIC
npuOOpPBI IO CXEMaM U CXEMaTHYHBIM PHCYHKaM, COCTaBJISITh CXEMBI
INEKTPUYECKUX IIeTeld C TOCIeAOBaTeIbHBIM W TMapauIeIbHBIM
COCJIMHEHUEM DIIEMEHTOB, pa3iinyas yCIOBHbIE 00O3HAYCHHS
AJIIEMEHTOB JJIEKTPHUYECKUX IICTICH

NPUBOIUTH TpPUMEPHl (HAXOAUTh UHPOPMAIUIO O MPUMEPAX)
MPaKTUYECKOTO UCTOIb30BaHUS (DU3NYECKUX 3HAHUI B MMOBCETHEBHOMN
JKU3HU i oOecriedeHuss O€30MacHOCTH Tpu  OOpamieHuu ¢
npuOOpaMu U TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U

CO6J'IIOI[CHI/I}I HOPM 5KOJIOTHYCCKOI'O IMOBCACHUS B 0pr>1<arome171 cpeae

OCYHICCTBIJIATL IIOUCK HH(bOpMaL[HPI (I)I/I3I/IIICCKOFO COJACPpKaHUA B CCTU
I/IHTepHeT, Ha OCHOBC HMCIOIIMUXCIA 3HaHUN U HYTéM CpaBHCHUA
JOIIOJIHUTCIIBHBIX HMCTOYHHMKOB BBIACIATH I/IH(bOpMaI_II/IIO, KOTOpasa

SBJIIETCS IPOTUBOPEUUBON MIIH MOKET OBITH HEJOCTOBEPHOM

HCIIOJIB30BaTh IIPpU  BBIIIOJHCHUU yq€6HBIX 3aI[aHI/II\/'I HAay4YHO-

HOMYJISAPHYIO JIUTEPaTypy (U3NYECKOrO COJACpXaHUs, CIpPaBOYHBIC



Marepualibl, pecypcbl cetu MHTepHeT, BiIaaeTh NOpUEMaMH
KOHCIIEKTUPOBaHUs TEKCTa, MpeoOpa3oBaHusi HHGOPMAIIUU U3 OTHOU

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

1.20

9 KUIIACC

co371aBaTh COOCTBEHHBIC MICHhbMEHHBIE U KPAaTKHE YCTHBIE COOOIIEHNS,
0000mas uHGOpPMAIMIO W3 HECKOJNBKUX HCTOYHHKOB (PH3UUIECKOTO
COJICp)KaHUsl, B TOM YHCIC MyOJMYHO NPEICTABIATH PE3yJIbTaThI
MPOEKTHON WM HCCIENOBAaTeNbCKOW JIEATEIbHOCTH, TMPH OSTOM
rPaMOTHO HCIIOJb30BaTh M3YYEHHbIM MOHSATUMHBIA anmapar Kypca

(bI/I3I/IKI/I, COIIPOBOXKIATb BLICTYIINIICHUC Hp63€HTaHI/I€I>'I

MIPU BBITIOJTHEHUHM YYEOHBIX MPOEKTOB M HCCICNOBAHUN (PUINUECKUX
MIPOLIECCOB pacCHpenessiTh 00sI3aHHOCTH B IPYIIE B COOTBETCTBHH C
IIOCTaBJIICHHBIMU  3a/1a4aMH, CJIEAUTh 3a BBIIOJHEHUEM ILIAHA
JNIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJIeKBAaTHO  OLICHUBATh
COOCTBEHHBIH BKJIAJ B JCSATENBbHOCTb TPYMIMbl, BBICTPAUBATH
KOMMYHHUKaTUBHOE  B3aUMOJCKHCTBUE,  MpOSIBISAA  T'OTOBHOCTH

pa3pemats KOHQIUKTHI

Kon

MPOBEPSIEMOT 0
pe3yJibTara

1.1

1.2

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa30BaTeJIbHON NPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHUs

HCIOJIb30BAaTh U3YUYCHHBIC TOHATUS

pas3inyaTthb ABJICHHUA IO ONHMCAHUIO UX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (1)1/131/1'—1601(06 SABJICHUC

1.3

1.4

pacro3HaBaTh TPOSIBICHHE W3YYCHHBIX (HU3MUYECKUX SBICHUHA B
OKpY’KaloIleM MHpE, B TOM 4YHCiIe (PU3UUECKUE SBICHHUSA B MPHUPOJE,
IIPU 3TOM TEPEBOJIUThH MPAKTUUYECKYIO 33a/lauy B yueOHYIO, BBIICISAThH

CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SIBICHHUM

OMUCHIBATh HW3YYCHHBIE CBOHCTBA Ten U (U3MUECKHE SBICHHS,
UCTIONB3Ysl  (DM3MYECKHE BEIWYWHBI, TPH ONMUCAHWHM TPABHILHO
TPaKTOBaTh  (PU3MYCCKUI  CMBICT  HCIONB3yEMBIX  BEJIIMYUH,
0003HAaYCHUS U €IUHUIIBI PU3UUECKUX BEJTUYHH, HAXOIUTh (POPMYJIBI,
CBS3BIBAIOIME JaHHYIO (U3NYECKYI0 BEIMYMHY C APYTUMHU
BEeJIMYMHAMH, CTPOWTH T'paUKU  HM3yYEHHBIX  3aBHCHMOCTCH

(I)I/ISI/IIICCKI/IX BCIINYNH



1.5

1.6

1.7

1.8

1.9

XapaKTEPU30BaTh CBOWCTBA TeJ, (PU3UYECKUE SIBICHHUS U TPOIECCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IPU O3TOM JaBaTh CJIOBECHYIO
(GOpMYITHUPOBKY 3aKOHa M  3alUCHIBAaTh €r0 MaTeMaTU4YeCKOoe

BBIpAKEHHE

OOBSICHATH (PU3NUECKHE MPOIIECCHl U CBOMCTBA Tel, B TOM YHCIIE U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBISIBJIATh TPUUMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTh OOBICHEHHE U3 2
— 3 JIOTMYEeCKHX IIaroB C MOMOIIbIO 2 — 3 H3Yy4YEHHBIX CBOMCTBA

(bI/I3I/ILIeCKI/IX ﬂBJ'ICHHfI, (1)I/I3I/I‘IGCKI/IX 3dKOHa UJIM 3aKOHOMCPHOCTH

pemars pacu€THele 3afaud (ONMMparouiyecss Ha cCUCTeMy u3 2 — 3
YpaBHEHUI), HCHOJIb3Yysl 3aKOHbI U  (OpPMYyJbl, CBS3BIBAIOLINE
¢u3nyeckye BEIMYMHBI: Ha OCHOBE aHalM3a YCIOBHS 3a/auyd
3alKChIBaTh KPAaTKOE YCJIOBHUE, BBIABIATh HENOCTAIOIINUE WIH
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIIBI, HEOOXOIUMBIE
JUISl peleHusl, MPOBOJUTH PACUYEThl M OLICHUBATh PEATUCTUYHOCTH

MOJIYYCHHOI'O 3HAUCHUA (1)H3H‘ICCKOI>1 BCJIIMYHHBI

pacro3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXKHO PELIMTh MHpPU MOMOIIU
(U3NYECKUX METOJIOB, WCIIONB3Ys ONMCAHWE WCCIICAOBAHMS, BBIICISTH
MpoBEpsieMOe TPENINOIOKEHNE, OLIEHUBATh NPABWIBHOCTh TOPSAIKA
MPOBEJCHUSI UCCIICAOBaHUs, JeJaTh BbIBOJbI, HHTEPIPETUPOBATH

PE3YyJIbLTAThI Ha6J'IIO,Z[eHPII>i 1 OIIBITOB

MPOBOAWTH OMBITHl MO HAOMIOACHUIO (U3MUYECKUX SBICHUN WIH
(U3NUECKUX CBOMCTB TENl: CAMOCTOSITENIFHO COOMpATh YCTAaHOBKY W3
M30BITOYHOTO Habopa 00OpyAOBaHHUS, OMHCHIBATH XOJ OMNbITA U €ro

pe3yabTaThl, OPMYIHUPOBATH BBIBOJBI

1.10

1.12

IPOBOAMTH MPU HEOOXOOUMOCTH CEPUI0 MPSAMBIX H3MEpPEHHI,
ompenessis CpelHee 3HauCHHE H3MepseMol BenuunHbl ((PoKycHOe
paccrosiHue coOuparomieil JIMH3bI), 000CHOBBIBATH BHIOOP criocoda

HU3MEpeHHs (M3MEPUTEIHHOTO MPUOopa)

MPOBOJIUTh HCCJICIOBAHME 3aBUCUMOCTEH (PU3MUECKHX BEITUYHH C
WCIIOJIb30BAaHUEM TPSIMBIX M3MEPEHUM: TUTAHHUPOBATH HMCCIICIOBAHHE,
CaMOCTOSITENTILHO COOUpaTh YCTAHOBKY, (DUKCHpPOBATh pPE3yJbTaThl
MOJTy9eHHOW 3aBHCHUMOCTH (D)M3MUYECKUX BEIUYHH B BHJC TaOIHIH

rpaduKoB, JAeaTh BBIBOBI [0 pe3yJIbTaTaM UCCIIEIOBAHUS

IMPOBOANTH KOCBCHHBIC N3MCPCHUA (bHSI/I'—IGCKI/IX BCJINYHNH.



1.13

1.14

1.15

1.16

1.17

1.18

1.19

1.20

IUTAHUPOBATh U3MEPEHHsI, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY
U BBINOJHATE HU3MEPEHUsA, CIeAys MPEUIOKEHHON WHCTPYKLNH,
BBIYMCIIITh 3HAYEHUE BEJIIMYMHBI M AHAJIU3UPOBATh ITOJIyYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

CO6J'IIOI[3.TL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYyI0BAaHUEM

pa3ianyaTh OCHOBHBIE NMPU3HAKU H3YYEHHBIX (PU3UUYECKUX MOJENCH:
MaTepHaibHas TO4YKa, a0COIOTHO TBEPJIOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIy4, TOHKas JIMH34, IUIAHETapHas MOJENb aTOMa, HYKJIOHHas

MOZCJIb aTOMHOTIO AApa

XapakTepu30BaTh NPUHLMIbLI JEHCTBUS HU3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MUX ONMUCAHUSA, HCIOJIb3Ys
3HAHUS O CBOWCTBaX (U3MYECKUX SBJIECHHMM U HEOOXOIUMbIE

¢du3nueckre 3aKOHOMEPHOCTH

HCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKHM H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTUYECKUX TPOILIECCOB IPH PEHICHUH Y4eOHO-TTPAKTHYECKHX
3ajjay, ONTUYECKHE CXEMBI JJIs1 TOCTPOEHUS N300paKeHUH B MIIOCKOM

3epKajie ¥ coOMparoLIe JuH3e

IPUBOIUTH TMpUMEpbl (HAXOAWUTh UHGPOPMALUIO O MPUMEPAX)
MPAaKTUYECKOTO UCIOIb30BaHUS (DU3NYCCKUX 3HAHUI B MOBCETHEBHOMN
KU3HU JiIsi  o0ecriedeHuss Oe30MacHOCTH TMPU  OOpaleHHH ¢
npuOOpaMu U TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U

COOJTFOICHUS HOPM DKOJIOTUYECKOTO IMTOBEJICHHS B OKPY KaIOIIEH cpeie

OCYIIECTBIATH MOUCK MHPOpMau GU3NYECKOTO COACPIKAHUS B CETU
WutepHer, camocTosTenbHO (GOpMYyIUpYys TOUCKOBBIM  3ampoc,
HAaxOJIUTh MYTH  OMNPEHCJ]ICHHUs  JOCTOBEPHOCTH  MOJyYEHHOU
nH(GOpMallMd Ha OCHOBE HMEIOUIMXCS 3HAHUM M JOIMOJIHUTENbHBIX

HCTOYHUKOB

UCIIONIb30BAaTh MPH  BBHIMOJHEHWHM YYEOHBIX 3a/JlaHUil  HAy4dHO-
MOMYJISIPHYIO JIUTEPATYpy (PU3MUECKOro coAepKaHHs, CIPaBOUYHBIC
Marepuayibl, pecypcbl cetu  MHTepHer, BiaaeTh NOpUEMaMHU
KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAIIMU U3 OJHOU

3HAKOBOM CUCTEMBI B IPYTYIO

co31aBaThb COOCTBEHHBIE NHUCHMEHHBIE H YCTHBIC COO6H_ICHI/IH Ha



1.21

OCHOBE I/IH(i)OpMaHI/II/I N3 HECKOJBKHMX HNCTOYHHKOB (1)I/ISI/I‘ICCKOFO
COJIepKaHusl, MyONUYHO MPEACTABIATH PE3YyIbTAThl MPOCKTHOW WU
HCCIIE0BATENIBCKON  JESATENBHOCTH, npu  3TOM  TPaMOTHO
WCIIOJb30BaTh U3YUYEHHbBI MOHATUMHBIN anmapaT u3y4aeMoro pasjaena
GU3MKM U COMPOBOXKIATh BBICTYIUICHHE Ipe3eHTalued ¢ Yy4EToM

0COOEHHOCTEH ayTUTOPUN CBEPCTHUKOB

MIPU BHITIOJTHEHUH Y4YEOHBIX MPOEKTOB M HCCIENOBAHUN (PU3NUECKUX
MIPOIIECCOB paCTpeieysATh 00S3aHHOCTH B TPYIIIE B COOTBETCTBUU C
MOCTaBJIEHHBIMUA 3aJ]auaMH, CJEAUTh 32 BBIMIOJHEHUEM IIJIaHa
JNIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJIeKBaTHO  OILICHUBATh
CO6CTBCHHLII71 BKJIag B ACATCIIbHOCTD T'pyHIibl, BBICTpanBaATb
KOMMYHHKATHBHOC B33]/IMO)I€I71CTBI/I€, IMPOABJIAA T'OTOBHOCTbH

pazpemats KOHQIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon Kon

pasaeiia 3JICMCHTA

IIpoBepsiemble 371eMeHTHI COAEPKAHNUS

®U3UKA U EE POJIb B TIO3BHAHWUM OKPYXAIOIIIEIO MHUPA

1.1

®uzuka — Hayka O Mnpupoae. SIBIEHUS TPUPOJIBIL.
@dusznueckre SABIEHUSA: MEXaHUYECKHE, TEIIOBEIE,

OJICKTPUYCCKUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBELIC

1.2

1.4

Ouznyeckne BenuuyuHBL. M3Mepenune  Qusmueckux
BenuunH.  Ousnmyeckue  mpubopel.  IlorpemrHocTh
u3MepeHnil. MexxayHapo/IHasi CUCTeMa €IMHULL

EcTtecTBeHHOHAyuyHBI METOJ| MO3HaHUA: HaOIIOJCHHE,
[IOCTAaHOBKAa HAYYHOrO BOIPOCA, BBIABUKEHUE TUIOTE3,
HKCHEPUMEHT 10 TMPOBEpPKE THIOTE3, OOBICHEHHE

HaAOJIIOJaEMOT0 SBJICHUSA

Onucanue (1)1431/1%01(1/1)( SIBJICHUI C MOMOIIBIO0 MOJEIIeH

1.5

[IpakTryeckue paboTHI:
N3mepenue paccTosHAN.
N3mepenue 06bEMa )KUAKOCTH U TBEPAOIO Tea.
Omnpenenenue pa3MepoB MaJIbIX TeJl.
N3mepenue temneparypbl IpU IOMOIIH KMIKOCTHOTO

TEPMOMETPA U JaTYMKA TEMIIEPATypPbl

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNU BEILIECTBA

2.1

2.2

23

CrpoeHue BewmiecTBa: aTOMbl M MOJIEKYJBI, HX
pa3Mepbl. OmbIThL, JOKa3bIBAIOIINE JAUCKPETHOE CTPOCHHUE
BELIECTBA

JlBmxkeHue dyactuil BemectBa. CBsA3b  CKOpPOCTH
JNBIDKEHUS  4YacTUIl C  TeMmmeparypoul. bpoyHoBckoe
nBkeHue, Mddyzus

B3aumopeiicTBie YacTHI] BEIIECTBA: TPUTHKEHUE U

OTTAJIKNBAHUC



ArperaTHme COCTOSAHUS BCIICCTBA: CTPOCHUC TI'a30B,

KUIKocTe W TBEPABIX  (KPUCTANIMYECKUX)  Tell.

24 B3anmocBA3p MeEXIy CBOWCTBAMHU BEHIECTB B PAa3HBIX
arperaTHplX COCTOSIHUSIX M HUX aTOMHO-MOJIEKYJISIPHBIM
CTPOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIBI

[IpakTuueckue padOTHI:
OneHka JuameTrpa aroMa METOJIOM psAoB  (C
UCTOJb30BaHueM (poTorpaduii).
2.6 OnbITel 1O HAOJIOJEHUIO TEIUIOBOTO PACIIUPEHUS

ra3os.
OnbITBl 1O OOHApYXEHHIO  JEHCTBHS  CHJI

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBIDKEHUME U B3AUMOJIEVCTBUE TEJI

11 Mexanunueckoe JIBUKECHUE. PaBHOMepHOE 51
' HEPaBHOMEPHOE IBUKECHUE
32 Cxopoctb. CpenHsisi CKOPOCTh NMPU HEPABHOMEPHOM
' JNBHKEHUU. Pacu€r myTu U BpEMEHH IBUKEHUS
SBnenne mHepuuu. 3akoH MHepuuu. B3aumopeilictBue
33 T€J KaK NPUYMHA U3MEHEHUS CKOPOCTU JBUKEHUS Tell.
Macca kak Mepa HTHEPTHOCTH TeJa
34 IInotHocts  BemiectBa.  CBSI3p  IUIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00BbEMA BEIIECTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJICHCTBUS Tell
3.6 Cuna ynpyroctu u 3akoH I'yka. M3mepeHue cuibl ¢
. MIOMOUIBIO AUHAMOMETPA
37 SBnenue TiAroTeHus U cwia TsxecTd. Cuna TAKECTH
' Ha Jpyrux miaaHerax. Bec Tema. HeecomocTs
33 Cuna tpeHus. TpeHHE CKOJIBXKEHHSI U TPEHHUE IOKOS.
' Tpenue B npupoje U TEXHUKE
19 CnoxxeHue cuj, HalpaBiICHHBIX MO OJHON MpPsMOI.
. PaBHOelicTBYIOIIAsA CUIT
310 [IpakTuyeckue pabOTHI:

OmnpeneneHne CKOPOCTH PaBHOMEPHOIO  JIBHIKEHUS



3.11

3.12

(wapuka B  KUAKOCTH, MOJEIU  BJIEKTPUUECKOTO
aBToMoOMIIs u Tak pganee). OmpeneneHue cpenHen
CKOPOCTH CKOJIbXEHHMs Opycka WIM IIapuka 10
HaKJIOHHOM  miIockocTH. OnpeneneHue  II0THOCTU
TBEPIOTO TeJa. OnbITHI, JEMOHCTPHUPYIOILUE
3aBUCUMOCTh PACTsDKEeHUs (nedopmanyu) NpyKUHBI OT
MPWIOKEHHON  cuibl.  ONbITBI, JIEMOHCTPUPYIOIIKE
3aBHCUMOCTb CHUJIbI TPEHHsI CKOJIBKEHHs OT Beca Tela U

XapakTepa CONPUKACAIOIINXCS IOBEPXHOCTEN

DusnuecKue SBICHNUS B IPUPOJE: IIPUMEPHI ABWKCHHUSA C
Pa3IMYHBIMKM CKOPOCTSIMU B KMBOW U HEKMBOU IIPUPOJIE,

JEMCTBHUE CUIIBI TPEHMSI B IIPUPOJIE U TEXHUKE

TexHuyeckue yCcTpoucTBa: TMHAMOMETP, NOAIIMITHUKA

JIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEN U TA30B

Hasnenue TtBEpHoro tema. CrocoObl YMEHBUICHUS U

+ yBEJIMYEHUS J1aBICHUS
4o JlaBiieHue raza. 3aBHCUMOCTD JaBJICHUS Ta3a OT 00bEMa,
' TEeMIIepaTypbl
43 [lepenaua naBneHust TBEPABIMHU TEIAMH, KUAKOCTSIMHU U
' razamu. 3akoH [lackans. [TneBMaTH4ecke MalImHbI
3aBUCHUMOCTh  JABJIGHUS KUAKOCTH OT TJIyOHHBI
4.4 IunpocraTndecknii mapagokc. CooOIAIUecs: COCY/IbI.
[M'uapaBnuyeckre MEXaHU3MBI
Atmocdepa 3emin u atmochepHoe naBienue. [IpuanHer
45 CYIIECTBOBAHUS BO3AYITHOW 000s0uku 3emin. OIbIT
' Toppudennu. 3aBUCUMOCTh aTMOC(EPHOTO JTaBICHUS OT
BBICOTHI HaJl ypPOBHEM MOPS
46 N3mepenue atmocdepnoro npaeneHus. [Ipubopsl ans
' M3MEPEHHS aTMOC(PEPHOTO JIaBIICHUS
JleficTBue KMAKOCTM M Ta3a Ha IOTPYKEHHOE B HUX
4.7 Teno. BelTankupatromas (apxuMenoBa) cuia. 3aKoH
Apxumena
4.8 [InaBanue ten. Bo3ayxomnnaBanue
4.9 [IpakTryeckue paboOTHI:



4.10

4.11

HccnenoBanue 3aBUCMMOCTM Beca Tela B BOJE OT
o0béMa MOrpyKEHHOM B JKUAKOCTH 4YacTH Tela.
Onpenenenre BbITAIKUBAIOLIEH CUIIBI, AEMCTBYIOLIEH Ha
TEI0,  INOrpyXkEHHOe B KUAKOCTh.  IIpoBepka
HE3aBUCUMOCTU BBITAJIKUBAIOUIEH CHWJIbI, JACHCTBYIOIIEH
Ha TeIo0 B JKUIKOCTU, OT Macchl Tena. OMbITHI,
JIEMOHCTPUPYIOIINE  3aBUCUMOCTh  BBITAJKUBAIOLIEH
CHWJIbI, IEHCTBYIOIIEH HAa TENO B KUAKOCTHU, OT 00BEMA
MOrPYKEHHOW B MKUJKOCTh YAaCTHU TE€Ja U OT INIOTHOCTH
YKUJIKOCTH. Konctpyupoanue apeoMeTrpa  WIH
KOHCTPYMpPOBAaHME  JIOAKM WM  OIpejaelieHne €€

Ipy30I04bEMHOCTH

dusnyeckue  ABICHUA B NPUPOJE:  BIUSIHHUE
aTMOC(EepHOTro aBJICHUs Ha )KUBOW OpPraHu3M, IJIaBaHUE
pBIO

TexHudyeckue yCTpOHCTBa: coOOOIIAIOMIMECS COCYIbI,
YCTPOWCTBO BOJAOIPOBOJA, THUJIPABIMYECKUU Ipecce,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeomeTp

PABOTA, MOIIIHOCTbB, DHEPT' A

5.1 Mexanudeckas paborta
5.2 Mexanudeckasi MOITHOCTb
53 [IpocTeie MeXaHU3MBI: pblYar, OJIOK, HaKJIOHHAas
' miockocTh. [IpaBuiio paBHOBecHs pplyara
54 [IpumeHneHue npaBuiia paBHOBECHS pblyara K 0JI0Ky
«3onoroe  mpaBwiao»  MmexaHuku.  Koaddurment
5.5 IOJIE3HOTO JIEUCTBHUS MEXaHU3MOB. IIpoctslie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTenmanpHas SHEPTUU TEJA, MOTHATOTO HAJ 3eMIIEN
5.7 Kunernueckas sneprus
53 [Tonnass mexanuueckass SHeprusi. 3aKOH HM3MEHEHUS U
' COXPaHEHUS MEXaHUUYECKOI SHEepPTUn
59 [IpakTuueckue pabOTHI:

Onpenenenue  pa®OTBl  CHJIBI  TPEHHS  TIPU



PaBHOMCPHOM JBUXCHUHN TEJ1a 110 I‘OpHSOHT&J’ILHOﬁ
noeepxHoctu. MccienoBanue yClioBUM PaBHOBECHUS pblyara.
N3smepenne KIIJ[ nakmonHOM miockoctu. M3ydyeHue 3akoHa

COXpPaHCHUA MEXaHUUYEeCKOM OHCPIrun

dusznueckue SBICHUI B npupoac: pblHaru B TCIIC

5.10
YeJioBeKa
TexHu4eckue yCTpOMCTBA: pblYar, IOABHKHBIA U
5.11 HETIOJABMKHBIN OJIOKW, HaKJIOHHAs TUIOCKOCTb, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
pasiena S eMeHTa IIpoBepsiemble 3JIeMEHTBI COACP/KAHUSA
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOXKEHHUST  MOJIEKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTPOEHMsI BemecTBa. Macca U pa3Mepsl
' MoJsieKyd.  OmbITbl, MOATBEP)KIAIOIIME  OCHOBHBIE
IOJIO’KEHUSI MOJIEKYJISIPHOKUHETHYECKON TEOPUH
Mopnenun  TBEpAOro, KUAKOTO M Ta3000pa3HOTO
6.2 COCTOSIHMI BeriecTBa. Kpucramumueckue U aMopQHBbIC
Tena
OOBbsicHEHHE CBOWCTB Ta30B, KUAKOCTEH W TBEPABIX TEI
6 6.3 Ha OCHOBE IIOJIOKEHUH MOJEKYJISIPHOKMHETHYECKON
TEOpUn
6.4 CMaunBaHue U KaWUISIPHBIE SIBIICHUS
6.5 TennoBoe pacHIMpEeHNE U CKATUE
66 Temneparypa. CBsA3b TeMIeparypbl CO CKOPOCTBIO
. TEIUIOBOTO ABMKEHUS YaCTHULL
6.7 Buytpennss sueprust. Cnoco0bl H3MEHEHHs BHYTpPEHHEH
' HHEPIUu: Terionepeaya U CoBepiieHue padoTbl
63 Bunel temnonepenayu: TEMJIONPOBOJHOCTb, KOHBEKLIUSA,

H3JIYUYCHUC



KomnuectBo  TemnoTel.  YIelnbHasT  TEIIOEMKOCTH

6.9
BEIIECTBA
TeriooOMeH M TEIIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIIOBOro OanaHca
611 [InaBnenue u oTBEpEBaHNE KPUCTATUIMUYECKUX BEIICCTB.
' VYV nenbpHas TEIJIOTA MIABICHUS
[TapooOpa3zoBanne u  KoHAcHcamus. lcnapeHue.
61o Kunenne. VYnenbHas  Ttemiota  mapooOpa3oBaHUS.
' 3aBUCUMOCTh TeMIIEpaTypbl KUMEHUS OT aTMOC(HEPHOTO
JTaBJICHUS
6.13 BnaxxHocTh Bo3yXxa
6.14 DHeprus TOIUIMBA. Y IeJbHas TEIMI0Ta CTOPaHUS
[Mpuammner  paboTel  TerwuioBbix — auratenein  KITJ]
6.15 TEMJIOBOTO JABHWTATElIs. TeIIoBBIE JNBHUTATEIN W 3aIlUTa
OKpY>Karolleu cpebl
3aK0OH COXpaHEHHUs U MPEBPAIIEHUS SHEPTHH B TEIIOBBIX
6.16
npoueccax
[TpakTuyeckue pabOTHI:
OnpITel MO OOHAPYXEHUIO  JIEUCTBUS  CHII
MOJIEKYJIIPHOTO IPUTSHKEHUS.
OnbIThl MO BBIPALIMBAHUIO KPUCTAIIOB IMOBAPEHHOM
COJIM WJIM caxapa.
OnpITel TIO0 HAOJIOJEHUIO TEIJIOBOTO PACHIUPECHHS
ra3oB, )KUJKOCTEU U TBEPABIX TEI.
617 Onpenenenue JaBiICHUs BO3MyXa B OAJUIOHE IIIIPHIIA.

OnbITH, IEMOHCTPUPYIOIINE 3aBUCHMOCTH IaBIICHHS
BO3lyXa OT ero 00bEMa U HarpeBaHMs HIIH OXJIAXKICHHUS.

[TpoBepka rumoTessl JTMHEHHONH 3aBUCUMOCTH JUTMHBI
CTOJIOMKA JKUJAKOCTH B TEPMOMETPHYECKOH TpyOKe oOT
TEMIIePaTyPHI.

Habmonenne n3MeHeHnst BHYTPEHHEH YHEPTUU Tena B
pe3yJbTare Teruionepeaayl U padoThl BHEIIHUX CHIL.

I/ICCHeﬂOBaHI/Ie SABJICHUA TemiooOMeHa Ipu



CMEIIMBAHUM XOJOJIHON U TOPSYEH BOJIBI.

OrnpeneneHne KOJNMYECTBA TEIUIOTHI, IOJYyYEHHOTO
BOJIOH TpU TEIIOOOMEHE C HarpeThiM METALUTUYECKUM
HAJTUHIPOM.

Onpenenenre yIeabHOW TEMIOEMKOCTH BEIIECTBA.

HccnepoBanue npouecca uCapeHusl.

Ornpeznenenre OTHOCUTENIBHON BJIAXKHOCTH BO3/yXa.

OnpeneneHue yaelbHON TEIIOTHI IUIABICHUS JIbJA.

duznueckre SABICHUS B NPUPOJAE: TOBEPXHOCTHOE
HATAKCHUC W KalWJUIAPHBIC SBJICHUA B IIPHUPOIAC,
6.18 KpHUCTaJUIbl B MpuUpoje, uityuenue CoyHIa, 3aMep3aHue
BOJ0EMOB, MOpPCKHE OpH3bI; 00pa30BaHUE POCHI, TyMaHa,

HUHEesl, CHETa.

TexHuueckue ycCTpoilcTBa:  KamwuIsipbl, NPUMEPHI
UCIIOJIb30BAaHUSl KPUCTAJIOB, *XHUIKOCTHBIM TEPMOMETD,
6.19 JaTYUK TEMIIEPATYpbl, TEPMOC, CHUCTEMA OTOIUICHUS
JIOMOB, THUTPOMETpPBI, NCHUXPOMETp, IMapoBas TypOuHa,

JIBUTATENb BHYTPEHHETO CTOPAHUSL.
DJIEKTPUYECKHWE 1 MATHUTHBIE ABJIEHUA
7.1 OnexTpusanus Tei. [[Ba poga 3JIEKTpUUECKUX 3apsI0B

B3anMmoneiictBue 3apspkeHHBIX Ten. 3akoH  Kyiona
7.2 (3aBHCUMOCTB CHJIbI B3AaUMOACHUCTBUSI 3apSHKEHHBIX TEJI OT

BCJIMYMHEI 3apaa0B U pACCTOAHUA MCKIAY TeJ'IaMI/I)

Onextpuueckoe nojue. HanpskEHHOCTD 31EKTPUYECKOTO
7.3 nosist. [IpyHIMN Ccyneprno3uuyy 3JIEKTPUYECKUX I10JIEH

(Ha KaYECTBEHHOM YPOBHE)

Hocurenn »snexkTpuyeckux 3apsioB. JIEMEHTapHbIN

7.4 anekTpuueckui 3apsaa. Ctpoenune atoma. [IpoBogHuky u
JUDIIEKTPUKU
7.5 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

DJIEKTPUYECKHUI TOK. VYcnoBus CyIIECTBOBAHUSA
7.6
3JEKTPUUECKOr0 TOKa. VICTOUHHMKHN NOCTOSIHHOTO TOKa



[HeiictBus BIIEKTPAYECKOTO TOKa (TerutoBoe,

7.7 XUMHUYECKOE, MArHUTHOE). OJEeKTPUYECKUH TOK B
JKUAKOCTSAX U razax
. Onektpuyeckas 1enb. Cuiia Toka. DJEKTPUYECKOE
. HaIpsKEeHUE
79 ComnpoTuBiieHrE MPOBOJIHHUKA. VneabHOE
. CONPOTHUBJICHUE BELIECTBA
7.10 3akon Oma 1S ydyacTKa Lenu
[TocnenoBarennbHOE W MApaUIENbHOE  COCOUHECHHUE
7.11
MIPOBOJHUKOB
PaGora ¥ MOIIHOCTh AJIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyinst — Jlenna
713 DJeKTpUUYeCKue e U MOTPEOUTENH DIEKTPHUSCKON
. sHepruu B ObITy. KopoTkoe 3aMbIkaHue
ITocTossHHBIE MarHWTHL. B3anmMoAEHCTBHE ITOCTOSHHBIX
7.14
MarHuToB
71 MarautHoe mnoiie. MarsutHoe IMmojie 3eMIM H  €ro
. 3HAYCHHUE JIJIs JKM3HU Ha 3emie
.y OmnpIT Dpcrena. MarHuTHOE MOJ€ AIEKTPUUYECKOTO TOKA.
. [IpuMeHeHue 371eKTPOMArHiTOB B TEXHUKE
JlelicTBUe MarHMTHOTO TOJIA Ha MPOBOJHUK C TOKOM.
717 DNEeKTpOABUTATENb MOCTOSSTHHOTO ToKa. Mcmonb3oBaHue
. AJIEKTPOJBUraTeNe B TEXHUYECKHX YCTPOMCTBAaX M Ha
TpaHCHOpTE
OnbiTel  @apages.  SIBieHue  3JIEKTPOMarHUTHOMN
7.18
uHaykiuu. [paswio Jlenna
DIIeKTPOTeHEPATOP. Crioco6b1 MOy YEHUS
7.19 AJIEKTPUYECKOM  DHEPrum. DJIEKTPOCTAaHIIMM ~ Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH
[IpakTiueckue paboThI:
7.20 OnbITH IO HAOJIOCHUIO DJICKTPU3AIUN T WHIYKIIHEH

U TIPY COTIPUKOCHOBEHHUHU.



UccnenoBanue nAeMCTBHS OSIEKTPUYECKOrO IMOJS Ha
MIPOBOJTHUKH M TUDJICKTPUKH.

COopka u mpoBepka palbOTHI 3JIEKTPUUECKOI Ienu
IIOCTOSHHOT'O TOKa.

N3mepenne u peryaupoBaHue CHIIBI TOKA.

W3mepenue u peryiupoBaHue HAMPSKEHUS.
UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UYILIETO Yepe3
pPEe3UCTOpP, OT COMPOTHUBIICHUS PE3UCTOPA M HANPSKEHUS
Ha PEe3UCTOpE.

OnbITHI, JEMOHCTPUPYIOIITHE 3aBHCHMOCTD
AIEKTPUYECKOTO COMPOTHUBJICHUS MPOBOJHUKA OT €ro
JUTUHBI, TITOIAIM TIOTIEPEYHOTO CEYSHHS U MaTepHala.
[IpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUW  TIPU
MOCJIEIOBATEIbHOM ~ COEAMHEHUH JBYX PE3UCTOPOB.
[IpoBepka mpaBuia sl CHIBI TOKAa MPU MapajuieIbHOM
coenmuHeHnH  pe3uctopoB.  Ompenenenue  pabOTHI
ANEKTPUYECKOTO TOKa, MIOYIIETO 4Yepe3 Pe3ucTop.
OnpeneneHre  MOIIHOCTHM  3JEKTPUYECKOTO  TOKa,
BBIIENIsIEMOi Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKa, WIYIIETO Yepe3 JIAMIIOYKY, OT HaNpsKEHUS
Ha Heil. Onpenenenue KII/[ narpesarens. MccnenoBanue
MAarHMUTHOTO B3aUMOJICHCTBHUS IIOCTOSHHBIX MAarHUTOB.
W3ydyeHre MarHuTHOTO TOJISI IIOCTOSTHHBIX MarHUTOB MPU
UX Oo0BeNMHEHWM U  pa3aeneHun. HccnmegoBanue
JIEWCTBUS DJIEKTPHUECKOTO TOKA Ha MAaTHUTHYIO CTPEJIKY.
OnpITel, JEMOHCTPUPYIOIIUE  3aBUCUMOCTh  CHUJIBI
B3aUMOJICHCTBUSL KaTYIIKH C TOKOM M MarHuTa OT CHJIbI
TOKa W HampaBlieHWs TOKa B KaTymke. 3ydeHue

JEUCTBUS MarHUTHOTO IIONIS Ha IMpOBOAHUK C TOKOM.

KonctpyunpoBanue u U3y4CHHE paboThI
DJIEKTPOABUIATEIIS. N3mepenue KILJ
JJIEKTPOJIBUIaTEIbHOM  YCTaHOBKH. OneiTel 1O

HUCCICIOBAaHUIO SBJICHUA BJ'IGKTpOMaFHI/ITHOI\/’I HWHAYKOWH:



7.21

7.22

HUCCICIOBAHUC W3MCHCHHI 3HAYCHUS M HaIlTpaBJICHUA

HHAYKIUOHHOI'O TOKA

dusnyueckre SBJICHHUS B TPHUPOAE: DICKTPUUECKUE
ABIIEHUST B  atMocdepe, DAIEKTPUYECTBO  KUBBIX
OpPraHM3MOB, MarHUTHOE ToJje 3eMiu, Apeid MoICcoB,
POJIb MarHUTHOTO TOJISL JJIsL )KU3HHU Ha 3emile, MOJISIPHOE

CHUAHUC

TexHuueckue yCTpOMCTBA: DJIEKTPOCKOIN, aMIIEpMETD,
BOJIETMETP, PEOCTAT, CUETUYUK DIIEKTPUIECKON SHEPTHH,
JIEKTPOOCBETUTENbHBIE  NMPHOOPBI,  HArpeBaTelIbHbIE
AIIEKTPOIPUOOPHI (mpumepsl), ANEKTPUYECKUE
NPEJOXPAHUTENH, JJIEKTPOMArHUT, 3JIEKTPOJBUTATEIND

MOCTOAHHOI'O TOKA, FCHEPATOP MOCTOAHHOTO TOKA

9 KUIIACC
Kon
Kon snementa [IpoBepsieMble 31EMEHTBI COAEpPKaHUS
pazznena
MEXAHUWUYECKUE ABJIEHUA
g1 Mexanudeckoe JABWXKEHUE. MarepuanbHas TOYKA.
' Cucrema orcuéra
8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBUKECHUS
8.3 PaBHOMEpHOE NPSAMONMHENHOE TBUKEHHUE
HepasHomepHOE MIPSAAMOJIMHEMHOE IBIJKECHUE.
8.4 CpenHss W MIHOBEHHass  CKOpPOCTb  Tella  IpH
8 HEPaBHOMEPHOM JABH)KCHUU
a5 Yckopenue. PaBHOyCKOpeHHOE MPSIMOJIMHEMHOE
' JBUYKEHUE
8.6 CBoOoguoe magenne. OneITe! | anmnes
PaBHOMEpHOE nBMKEHHE IO OKpykHOCTH. [lepnon u
8.7 yacToTta oOpamieHus. JIuHeliHas © yryioBas CKOPOCTH.
L{eHTpOCTpEMHUTENBHOE YCKOPEHHE
8.8 [Tepssiit 3akoH HproTOHA



8.9

Bropoii 3akon HeroToHa

8.10 Tpertunii 3akon HeroToHa
8.11 [IpuHIUI CynepIIO3UIIMY CHUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8 13 Cuna TpeHMs: cuila TPEHUS CKOJBXEHMs, CHIIa
. TPEHUS TTOKOSI, IPYTHE BUIbI TPEHUS
S 14 Cuna TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHUS.
' YckopeHnue cBOOOIHOTO MaACHUS
8 15 IBuwxkenne  mianer  Bokpyr  Comnma.  [lepBas
. KocMu4eckasi ckopocTb. HeBecoMocTh 1 neperpysku
2 16 PaBHoBecme  MarepuanbHOM  TOYKH.  AOCOIIOTHO
' TBEPIOE TEIIO
817 PaBHOBecue TBEPAOro Teia € 3aKPEIIEHHOW OChIO
. BpaieHusi. MomeHT cuiibl. LIeHTp TshkecTn
8.18 Nmnynsc Tena. U3menenne umiynsca. IMnyibe CHibl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeakTuBHOE ABUKEHUE
8.21 Mexanndeckasi paboTa U MOILITHOCTh
g2 PaGora cun Tsxkectn, ympyroctu, TpeHus. CBs3b
. SHEPTUH U paboTHI
823 [loreHuuanbHas dSHeprusi Tena, MOAHITOrO  Hal
' MTOBEPXHOCTHIO 3EMIIH
8.24 [ToTeHumanbHas SHEPrus CKATOM NPy KUHBI
Kunernueckas sueprusi. Teopema 0 KUHETHYECKOU
8.25
SHEPruu
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON SHEPTUU
[TpakTuyeckue paboOTHI:
Omnpenenenue cpeiHell CKOPOCTU CKOJBXKEHHsI Opycka
WM JABWKEHUS MIapHKa [0 HAKJIOHHOM TJIOCKOCTH.
g 27 OmnpeneneHre yCKOpeHUs Tella IPU PaBHOYCKOPEHHOM

JBUKEHHUHU 10 HAKJIIOHHOW IJIOCKOCTH.
HccnenoBanue 3aBUCHUMOCTH IIyTH OT BPEMEHM IIpH
PaBHOYCKOPEHHOM JBMKEHUH 0€3 Ha4aJIbHOW CKOPOCTH.

[TpoBepka THNOTE3bI: €CIU TpPU PaBHOYCKOPCHHOM



8.28

8.29

IBIDKEHUH 0€3 HaYallbHOW CKOPOCTH MYTH OTHOCSITCS
KaK psjJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOLIHE
MIPOMEXYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUS CKOJIbKEHUS
OT CWIbl HOpMalbHOro JaBieHus. OmnpeneneHue
KodpduuueHTa TpeHus CckoJbkeHus. OrmnpeneneHue
KECTKOCTU TMpyxkuHbL. OnpeneneHue padoOThl CUIIbI
TPEHUs TpU PABHOMEPHOM JIBKEHHH Tela II0
TOPU30HTAJIBLHON MOBepXHOCTU. OnpeneneHue padoOThI
CHJIBl  YOPYrocTH  IpH  moabéMe  Tpy3a C
UCIOJIb30BAHUEM  HENOJABMKHOIO M IOJBUXKHOTO
0J10KOB

dusnueckue sIBICHUS B MPUPOJIE: MPUWINBLI U OTJIMBBI,
nBkeHne miaHeT COJNHEYHOH CHCTEMBI, PEaKTHBHOE
JBMKEHHUE KHUBBIX OPTraHU3MOB

TexHuueckue yCTPOWCTBA:  CHUAOMETP, JATYUKH

ITOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUs, PAKEThI

MEXAHNWYECKUE KOJIEBAHUA 1 BOJIHBI

Konebarenbnoe neuxenne. OCHOBHbIE XapaKTEPUCTUKH

- KoJIeOaHUH: IepHOJ], YacTOTa, aMIUIUTY1a
92 MaremaTnueckui u MPY>KUHHBIN MAasITHUKHU.
. [IpeBpaieHre sHepruu npu KonedaTeIbHOM JABHKEHUN
93 3aryxatomue KoneOaHus. BbuiHyXIeHHBIE KoJeOaHUs.
' Pe3onanc
Mexannueckue BoJHbL. CBONHCTBA MEXaHUYECKUX BOJIH.
94 IIpononpHele M HONEpedHble BOJIHBL. JlJIMHA BOJIHBI U
' CKOPOCTb €€ pacHpoCTpaHeHUsA. MeXaHN4eCKUE BOIHBI
B TBEPZIOM TeJI€, CEHCMUYECKUE BOJIHBI
9.5 3ByK. ['poMKOCTB 1 BbICOTa 3ByKa. OTpaskeHUE 3ByKa
9.6 HNHuppa3Byk u yIbTpasByk
[TpakTuyeckue paboTHI:
OnpeneneHve 4yacTOThl UM Iepuoja  KoseOaHUi
9.7 MaTEMaTHYECKOTO MasiTHUKA.

OmnpeneneHue 4acToTbl M NepHOAAa  KoieOaHMI

MPY>XXUHHOI'O MasATHHKA



9.8

9.9

HccnenoBanne 3aBUCHMOCTH —TepHOAa  KojieOaHWi
MOJBEIIEHHOTO K HUTU Tpy3a OT JAJUHBI HUTH.
HccnenoBanne 3aBUCHMOCTH —TepHOAa  KojieOaHWi
MPYXXUHHOTO MasTHHKAa OT Macchl Tpy3a. [IpoBepka
HE3aBUCUMOCTH nepuoaa Kosie0aHui rpysa,
MOJIBEIIEHHOTO K HUTH, OT MacChl Tpy3a U KECTKOCTH
PYXUHBL. M3MepeHne yckopeHus: CBOOOHOTO TaICHUS
du3uvecKue SIBICHUS B MPUPOC: BOCIPHUSITHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICCHHE, CEHCMUYECKHE BOJHBI,
IyHAMH, X0

TexHUUECKHE YCTPOHCTBA: 93XOJOT, MCIIOIB30BaHUE

YJIbTPa3ByKa B ObITY M TEXHUKE

10

11

SJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

101 DNEeKTPOMarHuTHOE MOJie. DIEKTPOMArHUTHBIE BOJIHBI.
' CBoiicTBa AIIEKTPOMArHUTHBIX BOJTH
10.2 [IIxana 371eKTPOMarHUTHBIX BOJH
103 OnexTpoMarHutHas npupoga ceta. CKOpPOCTh CBeTa.
' BonHoBEIE cBOlICTBa CBETA
[TpakTuyeckune paboOTHI:
10.4 N3ydyeHne CBOMCTB  AJIEKTPOMAarHUTHBIX BOJH C
MOMOIIbI0 MOOMIIBHOTO TeseoHa
dusuueckre SBICHUS B MpPUPOJE: OHOIOTHYECKOoe
10.5 neicTBre BUJMMOTO, yIbTPaduoIETOBOrO U
PEHTTEHOBCKOTO U3JTyUYEHUM
10.6 Texnuueckue YCTPOMCTBA: HCIIOJIb30BAHUE
' 3JIEKTPOMArHUTHBIX BOJIH JUJIsl COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlydeBast mozenb cBera. IcTOUHMKHY cBeTa
11.2 [IpsamonnHetHOE pacIpOCTpaHEHNE CBETA
113 OTtpaxenne ceta. [1mockoe 3epkano. 3aKOH OTpaKEHHS
' cBeTa
114 [Ipenominenne cBera. 3aKOH TPEIOMIICHHS CBETa.
' [TonHOE BHYTpEHHEE OTpakKEHUE CBETa
I1.5 JInnza. Xop myyei B IMH3E



11.6

11.7

OnTtuyeckas cuctemMa Qortoarnmnapara, MHUKPOCKONAa M
TeJIeCKoIa
I'maz kak onTtudeckass cucrema. binM3opykocTs u

AaJIbHO30PKOCTh

11.8

11.9

11.10

11.11

Pasnoxxenune Oenoro ceeta B ciekTp. OnbiTel HploTOHA.

CnoxeHue CIICKTpPAJIbHBIX IBETOB. I[I/ICHepCI/ISI CBCTa

[IpakTuueckue paboTHI:

HccnenoBanue  3aBUCUMOCTH — yIJla  OTpa)kE€HUs
CBETOBOI'O JIy4a OT YIJIA MaJICHHUS.

N3ydyeHne xapakTepUCTUK U300paKeHUs MperMeTa B
IUIOCKOM 3€pKaJle.

HccnenoBaHne 3aBUCUMOCTH YIJIa IPEJIOMIICHUS
CBETOBOI'O JIyya OT yIJla MaJeHUs Ha TPaHULE «BO3AYX —
CTEKJIO».

[Tonyuyenue n300paXkeHUH ¢ MOMOLIBIO cOOMparoIeit
JIUH3BI.

Onpeznenenue HOKYCHOIO PACCTOSHUS U ONTUYECKON
CHJIBI COOMPAIOIIEH JINH3HI.

OMnBITHI MO PA3JIOKEHUIO OEI0Tr0 CBETa B CHEKTP.

OnpITHl 110 BOCHPHUATHIO LIBETA IIPEIMETOB IPU HX
HaOJII0IeHUH Yepes3 [IBETOBbIE (DUIBTPHI

dusnueckue sABICHUS B npupoze: 3atMeHus CoiHoa u
JlyHbl, 1IBETa TEN, ONTHYECKUE SIBJICHUSA B aTMocdepe
(uBeT HeOa, pedpakmus, paayra, MUpPax)

Texnuueckune YCTpOWCTBA: OYKH, TIEPUCKOII,

(doToanmapar, ONTUIECKHE CBETOBOIBI

KBAHTOBBIE ABJIEHUA

12.1

OmnbiTel Pesepdopna u minaHerapHass MOZENb aTroma.

Moaens aroma bopa

12 12.2

12.3

12.4

I/ICHYCKaHI/IG n IIOIJIOIMICHHME CBC€TAa aTOMOM. KBaHThI.

JInnenyaTele CIIEKTPBI
PagnoaktuBHOCTH. Anb(da, 6eTa- 1 raMma-u3yyeHHus

CTpOGHI/Ie 4ATOMHOTO  sAApa. HYKJIOHHaH MOACIIb

aTOMHOTO spa. M3oTonsl



PannoaktuBHbie mpeBpamenus. [lepuwon momypacmana

12.5
aTOMHBIX 1P
126 SAnepHble peakiuu. 3aKOHbI COXpPAHEHUs 3aps0BOr0O U
' MacCOBOT'O YHCEII
12.7 DHeprus CBA3M aTOMHBIX siiep. CBs3b MacChl U SHEPTUU
128 Peakuuu cunresa u aenenus saep. Mcrounuku sHeprun
’ CouHiia 1 3831
129 Snepnas oHepreruka. [lelicTBUE  paJlMOAKTUBHBIX
' U3ITyYEHUN Ha KUBbIE OPraHU3MbI
[TpakTuyeckue paboOTHI:
HaGmronenne CIUIOMIHBIX U JIMHEHYATBIX CIEKTPOB
U3ITy4YEHUS.
12.10
HccnenoBanue TPEKOB: M3MEPEHUE DHEPTUM YACTHULIBI
10 TOPMO3HOMY Iy TH (110 (poTorpadusm).
W3mepenue paaroakTuBHOTro hoHa
duznyeckre SBICHHS B NPUPOJIC: ECTECTBEHHBIN
paavoaKTUBHBIN ¢om, KOCMHUYECKHE TyuH,
12.11 paINOaKTUBHOE HW3IYYEHHE MPUPOIHBIX MHUHEPAJIOB,
NEICTBHE pAIUOAKTUBHBIX W3JIy4YeHHH Ha OpraHu3M
YeJIoBeKa
112 Texnuueckue YCTpOWCTBA: CIIEKTPOCKOII,

WHJUBUyaJIbHBIA TO3UMETp, KaMepa Buiibcona



IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOMN OBPA3OBATEJIBHOM
ITPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OFPA30OBAHUS

Kon
NpoBePsieMoOro
TpeOOBaHUS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pPe3yJIbTaTaM
0230BOro ypoBHsI OCBOEHHUSI OCHOBHOI1 00pa3oBaTeIbHOI
NPOrpaMmMbl OCHOBHOT0 00111ero oopazoBanusi Ha ocHoBe ®I'OC

[lonnmanue ponaun  (GU3MKM B HAy4YHOM  KapTUHE  MUDA;
c(hOpPMHUPOBAHHOCTh 0A30BBIX MPEICTABICHUN O 3aKOHOMEPHOU CBSI3U
U II03HABAEMOCTU SIBICHHUH MPUPOABI, O POJM DIKCIEPUMEHTa B
¢uszmke, o0 cucTeMooOpasyromieii poau (GU3MKA B Pa3BUTHHU
€CTeCTBEHHbIX HAayK, TEXHHUKH M TEXHOJIOTHI, 00 3BOJIIOIUH
¢bu3nyecKuX 3HAHUI M UX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYYHOMU
KapTUHE MHUpa, O BKIAJE POCCHUICKUX U 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOILECCOB OKPY>KAIOILIETO

MHpa, pa3BUTUE TEXHUKU U TEXHOJIOTUU

3HaHUS O BUJAX MaTepuu (BEIIECTBO M IMOJE), O JBM)KEHUH Kak
Croco0e CyIlIeCTBOBAaHUS MaTEPUU, 00 aTOMHO-MOJIEKYJISIPHON TeOopUH
CTPOCHHMSI BEIIECTBA, O (PM3MYECKOM CYIIHOCTH SIBICHUH IPHPOIIBI
(MexaHI/I‘ICCKI/IX, TCIIJIOBBIX, OJOJICKTPOMArouTHBIX U KBaHTOBI)IX);
YMCHUC pa3indyaTh SABJICHUSA IO OIMMUCAHUIO UX XapAKTCPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIUX TaHHOC (1)I/I31/I‘-I€CKOG SIBJICHUCE,
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUYECKUX SBICHUIN
B OKpyXaromeM MHPC, BBIACIAA HWX CYIICCTBCHHBIC CBOMCTBA

(mpu3HAKH)

BJ'IaI[eHI/IC OCHOBaMH ITOHATHMHOIO amnrapara M CHMBOJIMYCCKOTO
sSA3bIKa (1)I/ISI/IKI/I N HCIIOJIB30BAHHUC HX IJIs PCIICHUA y‘~I€6HI)IX 3aJ1a4,
YMCHHUC XapaKTCPpU30BaATb CBOMCTBA TCII, (I)I/I?»I/I‘IGCKI/IG SABJICHHUA H

MIPOIIECCHI, UCTIOJIB3YS QyHAAMEHTAIbHBIC U YMITUPUIECKUE 3aKOHBI

YMeHue onuchBaTh HU3YYCHHBIC CBOMCTBA TEI U (I)I/I?;I/I‘-ICCKI/IC SIBJICHHUA,

HCIIOJIB3YyA (bl/ISI/ILICCKI/Ie BCJIIMYHUHBI

Bnagenne ocHOBaMH METOAOB HAay4YHOTO TIO3HAHUS C Yy4€TOM
COOJTFOICHUST TIPAaBHJI OE30MMACHOTO TpyJa: HabmoaeHue (PU3NIeCKIX
SIBJICHUI:

YMEHHE CaMOCTOSITENIbHO COOMpPATh IKCIEPUMEHTANBbHYIO YCTAaHOBKY



W3 JaHHOTO Habopa 00OpYyMOBaHMS MO MHCTPYKIIMH, OMHCHIBATH XOJI
OIIBITA M 3aMUCBIBATH €0 PE3YyJIbTAThI, (POPMYIUPOBATH BBIBOIbI;
MIPOBEJICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUN (PU3NUYECKUX BETUUYMH:
YMEHHE TIUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATENBHO CcOOMpaTh
AKCMEPUMEHTAJIbHYI0 YCTAHOBKY 10 HWHCTPYKIUH, BBIYUCIATH
3HaYEHUE BEJIIMYMHBl U AHAIM3UPOBATh IIOJYUEHHBIE PE3YJILTAThl C
Y4ETOM 3aJaHHOU MOTPEIIHOCTH PE3YyJIbTaTOB U3MEPEHHUI;
IIPOBEJICHUE  HECJIOXKHBIX  JKCIEPUMEHTAIBHBIX  HCCIIECIOBaHMIA;
CaMOCTOSITEJIbHO COOMpPATh OKCIEPUMEHTAIBHYI0 YCTaHOBKY U
IIPOBOAMTH  MCCIEAOBAHWE [0  WHCTPYKLUUH,  IPEACTaBISTH
MOJTy4YE€HHBIE 3aBUCUMOCTH (U3UYECKUX BEJIMYMH B BUJE TaOJIHULl U
rpaMKOB, yUUTHIBATh MIOTPEIIHOCTH, JIEJIaTh BHIBOJIBI IO Pe3yJIbTaTaM

HCCIIEIOBAHUS

[loHnmanue  XapakTepHBIX  CBOHCTB  (pu3myeckux  Mojenei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPAOE TENO, MOJEIU CTPOSHUS
ra3soB, JKMJIKOCTEHM W TBEPABIX TeEJ, ILIAaHETApHAs MOAECIb aToMa,
HYKJIOHHasi MOJEJIb aTOMHOIO f1pa) U yMEHHE NPUMEHSITh UX Ul

00BsICHEHUs PU3NUECKHUX MPOIIECCOB

YMeHne oOBACHATh (PU3MUECKUE TPOIECCHl M CBOMCTBA TEJl, B TOM
Yuclie€ W B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOTO
XapaKTepa, B YaCTHOCTH, BBIABIIATh IPUYMHHO-CIIEACTBEHHBIE CBSI3U U
CTPOUTH OOBSCHEHHE C OMOPOM Ha M3yUYEHHbIE CBOMCTBA (PU3UUECKUX

SIBJICHUM, PU3NUECKHE 3aKOHBI, 3AKOHOMEPHOCTU U MOJICIIH

YMenne pemarb pacu€THble 3afaun (Ha 0aze 2 — 3 ypaBHEHHUN),
UCIIONB3YSl 3aKOHBI W (popMysbl, CBsA3bIBaOIIME (pu3MUeckue
BCJIMYHHBI, B YaCTHOCTH, 3allUCbIBAThb KpPATKOC YCJIOBHUC 3aJaydu,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMPATh 3aKOHBI U (OPMYIIBI,
HEeoOXoAuMBbIC IJisi €€ pEelIeHUs, UCTIOIb30BaTh CIPABOYHBIC JaHHBIC,
MPOBOANTH PAcU€Thl W OLEHUBATh PEATHUCTUYHOCTH MOTYyYEHHOTO
3HaueHUs (PU3MUYECKON BEIMYMHBI, YMEHUE ONPENENITh pa3MEPHOCTh

(bu3nUecKoil BeTMUNHBI, IIOJTYYEHHON IPU PEIICHUH 3a/1a41

YMeHHe XapakTepu30BaTh IPUHUUIIBL JEUCTBUS  TEXHUYECKHUX
YCTPOMCTB, B TOM 4HcCIJIeé OBITOBBIX HPUOOPOB, U MPOMBIIIIICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB 10 UX ONMUCAHUIO, UCIIOIb3Ys 3HAHUA O

CBOWCTBaX (PM3MUECKUX SBICHUH M HEoOXoaumble (usnueckue




10

11

3aKOHOMEPHOCTHU

YMmenune HUCITIOJIB30BAaTh 3HAaHUA (0] (1)I/IBI/I‘~I€CKI/IX SABJICHUAX B
MOBCEHEBHOM KM3HM JiIsi  oOecrieueHuss O€30IAaCHOCTH NP
oOpamieHMM C  OBITOBBIMH  TpUOOpaMHU W TEXHUYECKUMU
YCTpOMCTBAMH, COXpAaHEHUS 3JI0POBbS UM  COONIOJIEHUS HOPM
9KOJIOTHYECKOTO TOBEJCHUS B OKPYXKAIOIIEH cpeie; MMOHUMaHHE
HEOOXOJUMOCTH TPUMEHEHHUS TOCTIKEHUN (U3MKKM M TEXHOJIOTHA

JJI1 paquOHAJIBHOTO IMMPUPOA0IIOJIB30BaHUA

OneIT ToOWCKa, TpeoOpa3oBaHUS W MPEICTaBICHHUS WH(HOpMAIUN
(GU3UYECKOTO COJEpKaHUs C HCIOJIb30BaHHEM HH()OPMAIIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTHI; YMEHHE OIEHHWBATHh JIOCTOBEPHOCTH
MONyYeHHOW WHQOpPMAIMM Ha OCHOBE UMEIONIMXCA 3HAHUM W
JIOTIOJIHATEIbHBIX ~ MCTOYHUKOB, YMEHHE  HMCIOJB30BaTh  IPHU
BBITIOTHEHUH Y4YEOHBIX 3aJaHUil Hay4YHO-MOMYJISIPHYIO JIUTEpaTypy
(bu3NYECKOro colep)KaHus, CIIPaBOYHbIE MaTepuaibl, PECYpPChl CETU
WNutepHer; BnajgeHue 0a30BBIMM  HaBBIKAMHU  IPEOOpa30BaHUS
uHpopmManu U3 OJHOW 3HAKOBOM CHCTEMBI B JIPYryl0; YMEHHE
CO3/1aBaTh COOCTBEHHbIC MUCHMEHHBIE U YCTHBIE COOOIIECHUS Ha

OCHOBE MH(OPMAIUH U3 HECKOJIbKUX UCTOYHHKOB



INHEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, IIPOBEPSAEMBIX HA OI'D
O ®U3UKE

Kon
|

1.1

1.2

1.3

1.4

1.5

ITpoBepsieMblil 3JIEMEHT COAEPKAHUS
MEXAHMWYECKUE SIBJIEHUA
Mexannueckoe nBWxkeHHe. MarepuanbHas Touka. Cucrema  ortcuéra.

OTHOCUTENIHFHOCTD JABUMKCHUS

PaBHOMepHOE U HepaBHOMepHOe JBUkeHUE. CpenHss ckopocTb. Dopmyna s

BBIUHCIICHUSI CPEAHEH CKOpPOCTH: V = S/t

PaBHOMepHOC HpHMOHHHeﬁHOG JBHKXCHUC. 3aBHCHMOCTD KOOpAWHAThI TCJIa OT

BPEMCHH B CJIy4a€ PaBHOMCPHOI'O HpHMOHHHeﬁHOFO JBHIKXCHMUA:

x(t)=x,+vt
I'padukn 3aBUCUMOCTH OT BpPEMEHH JUIsl TPOCKIMU CKOPOCTH, TMPOESKIIMH
[epeMelICHUs, IIyTH, KOOPAUHATBI IIPU PABHOMEPHOM IPSMOJIMHEHHOM

JABMKCHUN

3aBUCUMOCTh KOOpDJMHATHI Tejla OT BPEMEHHM B CiIy4ae PaBHOYCKOPEHHOTO

HpHMOJ’IHHCﬁHOFO JABHMOXKCHUA:

(] iy

leif:l = 1-'-|;|: *f—-ﬂ'x *

@opMybl Ul TPOSKIUU TEepeMElIeHHs], MPOEKIMH CKOPOCTU U MPOEKIHH

YCKOPEHHUS IIPU PAaBHOYCKOPEHHOM NPSMOJUHEWHOM JIBUKECHHU:

r_j
Se ()=, 140, 2

U.‘f('f) =Upx T4y £,

a. (1) =caonst,

o] o]

vy, — U, =2a.s,
I'paduiky 3aBUCUMOCTH OT BpPEMEHH ISl TPOCKIMH YCKOPEHUs, MPOCKINU
CKOPOCTH, IIPOCKIHU TMCPpEMCHICHUA, KOOPAWHATBI IIPH PABHOYCKOPCHHOM

HpSIMOHI/IHefIHOM JABMXXCHUN

CBobonnoe maaenue. PopmyIibl, ONHMCHIBAIOIINE CBOOOHOE MaJeHHUE Tena I10
BEpPTUKAIM (JBWXKEHHE Tela BHHM3 WIM BBEPX OTHOCHTEIBHO IOBEPXHOCTU
3emin). I'padukn 3aBUCUMOCTH OT BPEMEHH [UIsl TMPOEKUIUH YCKOPEHHS,

IMPOCKIHMK CKOPOCTH MW KOOpJAWHATBI IIpHU CBO6OI[HOM nmaacHuu Tejla II0



BEPTUKAIIN
CkopocTh paBHOMEPHOIO JIBJKEHHUS Tejaa IO OKpyxkHocTu. Hampasnenue
CKOPOCTH.

dopmyna Asis BBIYMCIEHUS CKOPOCTH 4Yepe3 paJuyC OKPYKHOCTH U TEPUO]

oOparieHus:
2nR
=
T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBieHue LIEHTPOCTPEMHUTEIHLHOTO

1.6 yckopeHus. @opmyra 171 BBIYUCIIEHUS yCKOPEHUS:
2
a. = v
"R
®opmyiia, CBSI3bIBAIOLIAs IEPUOJT U YACTOTY OOpAICHUS:
V= 1
T
Macca. [InotHOCTS BemecTBa. @opMyiia Ui BBIYUCIEHUS INIOTHOCTH:
_m
1.7 TV
1.8 Cuna — BekTopHas pusnueckas BenuurnHa. ClokeHHe CUIT
1.9 SIBnenue nnepnuu. llepselii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
ConanpaBieHHOCTh BEKTOPA YCKOPEHUS Tella U BEKTOpa CHIIbI, IEHCTBYIOIIEN Ha
TEJ0
B3aumoneiictue Ten. Tpernit 3akon HeroToHa:
1.11 Fy y=-F,
TpeHune nokost U TpeHue ckoJbxeHus. opmyna A BBIYUCICHUS MOAYJISI CHIIbI
TPEHUS CKOJIbKEHUS:
1.12

JF'Ipsz-.-"-.r



1.13

1.14

1.15

1.16

1.17

1.18

Hedopmarus tena. Ympyrue u Heynpyrue nedopmanuu. 3aKOH YIPYroi

nedopMmaruu (3akoH ['yka):

F=k-Al

BCGMI/IpHOG TITOTCHUE. 3aKOH BCCMHUPHOTO TATOTCHUA:

my - 1M,
F=G-—1_2
R
Cuna TsixecTu. Y CKOpeHHe CBOOOIHOTO MaCHHS.
dopmyna a7 BEIYUCICHUS CUIIBI TSDKECTH BOJIM3H MoBepxHocTH 3emiu: F = mg.
JBwxenue manet Bokpyr Comnnna. [lepas kocMuueckasi CKOpOCTb.

HesecoMocTh 1 neperpysku
Nmmynbe Tena — BeKTopHas pu3ndeckasi BEIUYHHA.
p=mi
Nmnynsc cucremsl Tei. U3MeHeHue umityibsca. MIMIryabce cusibl
3aKOH COXpaHEHUsl UMITYJIbCa AJI1 3aMKHYTON CUCTEMBI TEI:
D=1, +1m, U, =const
PeakTuBHOE NBMIKCHHIE

Mexannyeckast pabota. @opmyna ajsi BEIUUCICHUS pabOThI CUIIBL:

A=F5cosct

Mexanndeckas MOIIODHOCTHB:

N=24
I

Kunernueckas u IMOTCHIMAaJIbHAasA SHCPIrus. CDopMyna JJIs1 BBIYMCJIICHU S

KUHETUYECKON DHEPIUU:

FJE)E
By

Teopema o kuHeTHUeCcKOU dHEeprun. PopmyJia Il BBIYUCICHUS TOTCHIIMAIBHON

SHEPIrUM Teja, MOJAHATOTO

Hajg 3eMIIEH:

E,=mgh



1.19

Mexanndeckas SHEpTHsL:

E=E.+E,

3aKOH COXpaHEHUsS] MEXaHUYECKON sHepruu. @opmyJia JJisl 3aKOHA COXPaHEHUS

MEXaHUYECKOM dHEpTruu B OTCYTCTBHE CUJI TpeHUs: £ = const.

HpeBpameHI/Ie MEXaHUYECKOM OHEPTIHUU IIPpHU HAJIUYNUU CHUJIBI TPCHUA.

1.20

1.21

1.22

1.23

1.24

1.25

[TpocThie MeXaHU3MBI. «30JI0TOE TPABHII0» MEXAHHUKH.
Peruar. MomeHnT cunel: M - Fl.

VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
[TonBwxHBIN 1 HenoABWXKHBINA 0110ku. KT/ mpocThIXx MexaHU3MOB,

n= Anonesnan

14'3&1‘1:&‘15!

JlaBnenue TBEpIOTO TEIA.

cDO}i)MyJ'IEl JJIA BBIYUCIICHUA JaBJICHUA TBépI[OTO TCIa:

_E
p==-

JlaBnenue raza. ATMocdepHoe 1aBleHUE.
I'uapocTraTudeckoe 1aBieHUE BHYTPH KUIKOCTH.

dopmyna a7 BEIYUCICHUS JaBICHUS BHYTPU KHUIKOCTH:

p=pgh+p_,

3axon [lackans. 'mapaBnudeckuii npecc

3akoH Apxumena. Popmyna Uil ONPEAETEHUS BBITAIKUBAIOLICH

JIEHCTBYIOLLEH Ha TEJO, MOTPYKEHHOE B JKUJIKOCTb WM Ias:

VcaoBue nnaBanus tena. IlnaBanue CYIO0B 1 BO3AYXOILIaBaAHUEC

CHIJTBI,

Mexanudeckue KojeOaHus. AMIUIMTYyJa, TEPUOJ W YacToTa KOJIeOaHHid.

®opmyiia, CBA3BIBAIONLIAS YACTOTY M NEPUOJ KOJICOAHUI:

MareMarnueckuii M INpYyKUHHBIA MasTHUKU. [IpeBpaiienue >sHepruu mpu



1.26

KOJIEOATEIFHOM JIBUKECHUH

3aryxaromue konebanus. BeiHyx/ieHHble KoaeOanus. Pezonanc

1.27

1.28

1.29

1.30

1.31

Mexannueckue BOJHBI. [IpoaoibHBIE M MONEpPEUYHbIE BOJHBL. [[1MHA BOJHBI U

CKOpPOCTDb pacCIipOCTPpAHCHUS BOJIHBI:

h=v-T

3ByK. ['poMKOCTh M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha T'PaHHIIE
nByx cpen. MHdpa3Byk U yiabTpa3ByK

Ilpakmuueckue pabomol

N3MepeHnne cpelHeil IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
NpPY>XUHBL, KO3((UIIMEHTa TPEHUS CKOJIbXKEHUS; pabOThl CHIIBI TPEHHS, CHIIBI
YIPYTOCTH; CPEAHEH CKOPOCTH IBWIKEHUS OpyCKa MO HAKJIOHHOM IJIOCKOCTH;
yCKOpeHUs: OpycCka Mpu IBUKCHHH IO HAKIOHHOW TIJIOCKOCTH; YacTOThI M
nmepuosia KojaeOaHWi MaTeMaTHYeCKOrO MasTHUKA, 4YacTOThl M Iepuojaa
Kose0aHui TPy KMHHOTO MasTHUKA, MOMEHTA CHJIbI, IEHCTBYIOIIETO HA pPhIYar;
paboThl CWJIBI YOPYTOCTH TPH TOIBEME Tpy3a C IOMOIIBI HEMOJBHYXHOTO
0510Ka; pabOThI CHIIBI YIPYTOCTH MPHU MOIBEME Ipy3a ¢ MOMOIIBIO MOJABHKHOTO
omnoxa.

HccnenoBanne 3aBHCHMOCTH apXHMEIOBOH CHIIBI OT 00BEMa MOTPYXEHHOU
YacTH Tejla W OT IUIOTHOCTH JKUJKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIICH CHIIBI
OT MAacChl TeJa; CHJIBI TPEHUS CKOJIBKEHHS OT CUJTBI HOPMAJIBHOTO JIABJICHUS U OT
poaa MOBEPXHOCTH; CWJIbl YINPYTOCTH, BOZHUKAIOUIECH B MPYXUHE, OT CTEIECHHU
nedopMaIi MPYKUHBL, YCKOPEHHUST OpycKa OT yIJia HaKJIOHA HAMpaBIISIONICH;
nepuoia (4acToThl) KOIeOaHW HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MEPUOIA
KOJIeOaHWil MPYKMHHOTO MAasATHHKA OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI;
HCCJICIOBAaHUE HE3aBHCHUMOCTH IE€pHOaa KOoJICOAHWH HUTSHOTO MAasTHHKA OT

Macchl rpy3a. [IpoBepka ycinoBus paBHOBECHsI pblyara

Quszuueckue sA6neHus 6 npupode: TPUMEPHl JBUKEHUS C Pa3IMYHBIMU
CKOPOCTSIMM B )KMBOW U HEKUBOU MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U
TEXHHMKE, TNPWIMBBlL U OTIUBBI, JBWXKEHHE IIaHeT COJHEYHOM CHUCTEMBI,
PEaKTUBHOE JBUKCHHUE KUBBIX OPraHU3MOB, PbIYaru B TEJIE YEJIOBEKa, BIUSHUE
aTMOC(EpHOTO JIABJICHUS HA XMBOW OpraHM3M, ILIaBaHHE PBIO, BOCIPHUATHE

3BYKOB XMBOTHBIMH, 3EMJICTPSACCHUC, celicMHUUecKue BOJIHBI, IYHaMH, 5X0

Texnuueckue ycmpo:icmea.‘ CIIMAOMETP, AATYHWKU IIOJOKCHHUSA, PACCTOAHUA U

YCKOpCHHUA, AWUHAMOMETpP, MNOAUIMWIIHUKH, PAKEThI, pbl4ar, MNOJBIKHBIA U



H€HOI[BH)KHLII>'I 6J'IOKI/I, HAaKJIOHHasA IINIOCKOCTb, HPOCTBIC MCXAaHU3MbI B 6I)ITy,
cooOmiaromnmecs cocybl, YCTPOMCTBO BOJOIPOBOJA, TMAPABIMYECKHNA Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HAcOC, apeoMETp, 3XOJIOT,

UCTIOJIb30BAaHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOXKEHUS  MOJIEKYJISIPHO-KMHETHUECKOM  TEOPUU  CTPOEHHUS
2.1 BemecTra. Monenu TBEPAOTo, )KUAKOTO U Ta3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucrannnueckue u amopdHble Tena
27 JIBrkenne dyactuy BemiecTBa. CBSA3b CKOPOCTHM JABWKEHUS 4YacTHUI] C
' TeMneparypoil. bpoyHoBckoe aBmxeHue, iuppys3us
2.3 CMaunBaHUe U KaWUISIPHBIE SIBIICHUS
24 TennoBoe pacIMpEeHNE U CKATUE
2.5 TermoBoe paBHOBECHE
6 Buytpennsas sneprus. Pabora u Termonepenadya Kak CHOCOOBI H3MEHEHHS
' BHYTPEHHEHN SHEPTUU
2.7 Bupl Teruionepenaun: TEIONPOBOIHOCTh, KOHBEKIIUS, H3TyYEHUE
HarpeBanue wu oxmaxnaenue Ten. KonaudecTBo  TEIUIOTHL. Y AelbHas
TEIUIOEMKOCTb:
2.8
O=am(t,—1)
3aKOH COXpPAHEHHs SHEPruu B TEIUIOBBIX MpPOLECCaX. YPaBHEHUE TEIIOBOIO
OanaHca:
2.9
QO +0, +..=0
Ucnapenne u xoHueHcauusa. V3mMeHeHHe BHYTPEHHEH SHEpPruud B IpPOLECCE
510 WCTIAapeHUsi H KOHJAEeHcauuu. KumneHue IKUAKOCTH. YAenbHas TerioTa
. napoobpazoBanus: L = O/m
2.11 Bnaxnocts Bo3nyxa
[InaBnenne u Kpucrammzauus. VI3MeHeHHEe BHYTPEHHEW SHEPruM IpH
IJIABJICHUU U KPUCTAUIU3AIMU. Y IeJIbHAS TeIUIOTa TUIaBJICHHUS:
2.12



BHyTpeHnHss dHeprus cropaHus TOIUIMBA. Y IE€JbHAs TEIJIOTA CTOPAHUS TOILJIUBA:

2.13 q=0/m
2.14 [Tpunuummne! padote! TeroBbix asurareneil. KI1J[ teroBoro apurarens
IIpaxmuueckue pabomul
N3mepenne yaenbHOM TEINIOEMKOCTH METAJUIMYECKOro LMIMHIPA; KOJIMYECTBA
TEIJIOTHI, TOJIYYCHHOTO BOJOW KOMHATHOM TeMmepaTrypbl (PUKCHUPOBAHHOM
Macchbl, B KOTOPYIO OIYIIEH HAarpeThldi IWIMHAP; KOJIMYECTBA TEIUIOTHI,
2.15 OTJAHHOTO HArpeThiM LWJIMHAPOM, MOCJE OMYyCKaHUs €ro B BOJY KOMHATHOW
TEMIIEpaTypbl; OTHOCUTEIHHOM BIIAXKHOCTH BO3/yXa; YJACIbHONW TEIUIOTHI
miaBieHuss Jbaa. McciaepoBaHue HM3MEHEHHsS TEMIIEpaTypbl BOJABI  IPU
Pa3IMYHBIX YCJIOBUSX; SIBJICHUS TEIJIOOOMEHA TPU CMEIIUBAHUU XOJOIHOW M
ropsiuei BOJbL; Mpolecca UCHapeHust
Duzuueckue A61eHUs 6 npupooe: TMOBEPXHOCTHOE HATSHKEHUE M KaWUISpHbIE
2.16 SBJICHUS] B MPUPOJE, KPUCTAUIBI B mpupojne, uznydeHue CorHia, 3aMep3aHue
BOJ0EMOB, MOpCKHUE OpHU3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsI, CHera
Texnuueckue ycmpoucmea: KalWIISAPbL, IPUMEPBI UCIIOIb30BAHUS KPUCTAILIOB,
517 JKUJKOCTHBIM TEPMOMETp, AaTYMK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIUICHHS
. JIOMOB, TUTPOMETPBI, TICUXPOMETp, MapoBas TypOUHA, JBUTATEh BHYTPEHHETO
CropaHus
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 Dnektpusanus Ten. /[Ba BUa 31eKTPUUECKUX 3apsiioB
3.2 B3aumopeicTBue 3apspkeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHHUs JIEKTPUUYECKOTro 3apsiia
14 Onextpuueckoe moje. HanpsxEHHOCTh anekTpuueckoro mnoussd. [IpuHiun
' CYNEPIIO3UIINH dTIEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu »snexrpudeckux 3apsaoB. JleMCTBHE 3JIEKTPUYECKOrO IIOJS  HaA
' aneKTpudeckue 3apsaapl. [[poBOAHUKY U AUDIIEKTPUKHU
[TocTosAHHBIN 7EKTpUYECKH TOK. J[eCTBUS 3ieKTprudeckoro Toka. Cuia Toka.
Hanpsoxenue.
3.6 I=q/t,U=A4/4
17 DNEKTPUUYECKOE CONIPOTUBIIEHUE. Y IETBHOE AEKTPUUECKOE CONPOTUBIICHUE:!

R = pl/S



3.8

3.9

3.10

3.11

3.12

3.13

3.14
3.15

3.16

3.17

3akon Oma 1 yyacTka anekrpudeckoit nenu: [ = U/R

HOCHCI{OBaTeHBHOC COCAUHCHHEC INPOBOJHNKOB!
I, =1, U=U,+U,. R=R +R,
HapaﬂHCJ'IBHOC COCAUHCHUEC ITPOBOJHUKOB PAaBHOI'O COIMPOTUBJICHUSA:
U=UyI=1+1;R=".
CmMenIaHHbIe COCMHCHUA ITPOBOJHHUKOB

PaboTa u MmomHOCTE 25ekTprueckoro Toka. 4 = Ult, P = Ul

3akon J[xoynsa — Jlenma:

O=I"R-t

OnbiT Opcrena. MarHuTHOe mMoJie TPSMOTO TMPOBOJHUKA C TOKOM. JIMmHHM

MarduTHOM UHAYKIOUHU

MargutHoe 110J€ IIOCTOSHHOIrO Mar"ura. B3auMoaelcTBUE MOCTOSHHBIX

MAar"HuToB
JleiicTBME MAarHUTHOTO TOJIS1 HAa TPOBOJHUK C TOKOM
OnbiTel @apazes. fABiaeHne dMEKTPOMarHuTHON nHAyKIuu. [Ipasuno Jlenna

IIpaxmuueckue pabomul

W3mepenne  2IEKTPUYECKOTO  CONPOTUBIEHUS  PE3UCTOPA;  MOIIHOCTH
AIEKTPUYECKOTO TOKA; pa0OTHI IEKTPUUECKOT0 TOKA.

HccnenoBanue 3aBUCUMOCTM CHJIBI TOKA, BO3HUKAIOIIETO B IPOBOIHHMKE
(pe3ucropsl, JaMII04Ka), OT HANPsHKEHUS Ha KOHIaX MPOBOJIHUKA; 3aBUCUMOCTH
CONPOTHUBJICHUS OT JJIMHBI IPOBOJHUKA, IJIOMIAIN €ro MONEPEYHOr0 CEYEHHUs U
YAEJIBHOTO COITPOTUBIICHHUS.

IIpoBepka mpaBuna Juisl AJIEKTPUUECKOTO HANPSYKEHUS MPU M1OCIEN0BATEILHOM
COCIMHEHUM ITPOBOJHMKOB; MpaBWJIA I CWIbl JJIEKTPUYECKOrO TOKa MpH

napajieIbHOM CO€JMHEHUH MPOBOJHUKOB (PE3UCTOPHI U JIAMIIOUYKA)
Qusuueckue s6NeHUs 6 npupooe: SIEKTPUUYECKUE SBIEHUS B aTtMocdepe,
JIEKTPUUYECTBO >KUBBIX OPIaHU3MOB, MarHUTHOE 1oJe 3eMiiu, Ipeld MOoJoCcoB,

POJIb MAarouTHOTO IMOJIA AJIA ) KU3HU Ha 3GMJIC, MOJIAPHOC CUAHUC



Texnuueckue ycmpouicmea: SIEKTPOCKOI, aMIepMeTp, BOJbTMETpP, PpPEeocTar,

CUETUYHK BHCKTqueCKOﬁ 9HEPIruu, SJICKTPOOCBCTUTCIILHBIC HpI/I60pBI,

3.18 HarpeBaTeNbHbIE AIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKHE
[IPEIOXPAHUTENH, JJIEKTPOMArHUT, 3JEKTPOJBUIATENb IOCTOSIHHOIO TOKa,
TeHepaTop MOCTOSHHOIO TOKA

3.19 DnexTpoMarHuTHble BOJHbI. [1Ikana 3eKTpOMarHUTHBIX BOJIH

3.20 JlyueBas monens cera. [IpsimonuHeiiHOe paciipocTpaHeHHE CBETa

3.21 3akoH oTpaxeHus cera. Ilnockoe 3epkano

3.22 IIpenomiienune cBeTa. 3aKOH MPEIOMIIEHHUS CBETA

3.23 JHucnepcus cBeTa

394 JInnza. Xon nyueir B nuH3e. DokycHoe paccTosiHMe JMH3bL. OnTudeckas cuia

' muH3bl: D = 1/F

3.25 I'na3 kak ontudeckas cucreMa. Onruyeckue nNpudopsl

IIpaxmuueckue pabomul
M3mepenue ONTHYECKON CHUiIbl COOMpAroIel JHH3bI; (POKYCHOTO PACCTOSHHSA
coOuparo1iei JIMH3bI (10 CBOMCTBY paBEHCTBA pa3MEpPOB MPEAMETa U U300paxeHHUs,

326 KOTJIa IpeIMET PacIIOJIOKEH B IBOMHOM (poKyce), moKa3aTess IpeIoMIIEHUs CTeKIIa.

' UccnenoBanme cBoiictBa M300pa)KeHUsl, TMOJYYEHHOTO C  TOMOIIBIO
cobuparomield JTUH3bl; U3MEHEHUsI (POKYCHOTO PacCTOSIHUA JABYX CIIOXKEHHBIX JIMH3;
3aBUCUMOCTH YIJIa MPEJIOMJIEHHs] CBETOBOTO Jy4a OT yIja MaJeHUs Ha IpaHUIe
«BO3/1yX — CTEKIIO»

327 Qusuueckue senenus 6 npupode. 3atmeHus ConHua u JlyHbl, 1BeTa Ted,

' OIITHYECKHE sIBIIEHUS B aTMoc(epe (1BeT Heba, pedpakuus, pajayra, MUPax)

308 Texnuueckue ycmpoticmeéa: OYKH, TIEPUCKON, (¢oToanmnapar, ONTHYECKHE

' CBETOBO/IbI

4 KBAHTOBBIE ABJIEHUA

il PannoaktuBHOCTh. Anbda-, Oera-, ramMmma-u3nydeHus. Peakiuu anbda-u Oeta-

' pacmnana

4.2 OmnbiThl Pesepdopraa mo paccesnuto anbga-yactul. [InanerapHas Mozens aroma

4.3 CocraB aromHoro sigpa. M30Tomnsl

4.4 Ilepuon nomypacnaza aTOMHBIX sAEp

4.5 SnepHble peakiuu. 3aKOHBI COXPaHEHUS 3apsJ0BOI0 U MAaCCOBOIO YHCET

46 Qusuueckue s6NeHUs 6 Npupode. €CTECTBEHHBIM PaJUOAKTUBHBIN  (OH,

KOCMHUYCCKHUC JIy4YH, PpPaadHuOAKTHUBHOC HU3JIIYUCHHUC MPUPOAHLBIX MHUHEPAJIOB,




)IefICTBHC pPaarnOaKTUBHBIX I/I3J'Iy‘~I€HI/II\/’I Ha OpraHu3M 4€JIOBCKa

Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAUBUYaJIbHBIN 103UMETp, Kamepa

BI/IJ'ILCOHa, sAACpHasd OHCPIreTUKa




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

» dusuka: 7-i kacc: 6a30BbI YPOBEHB: YUeOHUK; 3-€ U3/IaHue,
nepepadotanHoe [leprimkua U.M., IBanoB A.U. AxknronepHoe 00111ecTBO
«3narensctBo «lIpocBemenne»

» dusuka: 8- kacc: 6a30BbIM YPOBEHB: YUeOHUK; 3-€ U3/IaHuE,
nepepaboranHoe [lepoimkua .M., UBanoB A.M. AkuimoHepHoe o011eCcTBO
«3narensctBo «IIpocBemienne»

» dusuka: 9-i kacc: 6a30BbIM YPOBEHB: YUEOHUK; 3-€ U3IaHNE,
nepepaborandoe [lepoimikun .M., I'ytauk E.M., UBanoB A.U. u 1p.

AxmmonepHoe obuiectBo «M3narensctBo «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI 1JISA YYUTEJIA

» dusmka: 7-i kacc: 6a30BbIM YPOBEHB: YUeOHUK; 3-€ U3IaHuE,
nepepadotanHoe [lepermkua .M., IBanoB A.U. AxknmonepHoe 00111ecTBO
«3narensctBo «IIpocBenienne»

» Gusuka: 8-i1 knacc: 0a30BbIM YPOBEHB: YUEOHUK; 3-€ U3/IaHHUE,
nepepaborannoe [lepoimkua .M., UBanoB A.M. AknimoHepHOe 00IIeCTBO
«3narensctBo «IIpocBenienne»

» ®dusuka: 9-i kacc: 6a30BbIM YPOBEHB: YUeOHUK; 3-€ U3/IaHuE,
nepepaborandoe [leppimkun .M., I'ytauk E.M., UBanoB A.U. u 1p.

AxkmmonepHoe obuiectBo «M3narensctBo «IIpocBemenue»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET
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