PABOYAS ITPOI'PAMMA
yueOHOro npeamera « Du3nka»
AJis1 o0yyaromuxcsi 7-9 KjiaccoB

HHOACHUTEJBbHAA 3AIIUCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHHUsl COCTaBlieHAa Ha
OCHOBE TMOJIOKEHUU M TpeOOBaHUW K pe3yJibTaTaM OCBOCHHUS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBaTenbHO mporpammbl, mpencraBieHHbix B OI'OC OO0, a Takke ¢ ydéTom
denepanpHOl paboyeil mporpammbl BocnuTaHus W KoHIenmuw mnpernogaBanus y4eOHOTO
npeamera «Dusnkay.
Conmepxanue  mporpaMMbl 1Mo (U3MKE  HampaBlieHO  Ha  (OPMHpPOBAHHUE
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH OOYYarOIIMXCS W OpraHU3aldio H3yueHUs (U3HKH Ha
NesTEeIbHOCTHOW OCHOBe. B mporpamme mo (u3uKe Yy4YHUTHIBAIOTCS BO3MOYKHOCTH Y4EOHOTO
npenmera B peanusanuu TpeboBaHuid PI'OC OOO K mnIaHUPYEMBIM JHUYHOCTHBIM U
METanpeIMEeTHbIM  pe3yjJbTaTaM  OOy4eHHs, a  TaKkKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4eOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOI'O 00ILIEro 00pa3oBaHMUs.
[Iporpamma no ¢(u3uke ycTaHaBIMBAeT pacHpelesieHHe yuyeOHOro maTepuania o rojam
oOyueHust (1o Kiaccam), MpeJlaraeT NPUMEPHYIO TIOCIEI0BATENIbHOCTh H3YUYEHUS TeEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTUSA MPEJAMETHOTO COJEpKaHUS U Y4YETE BO3PACTHBIX
0cobeHHOoCTeH 00yJaronuxcs.
[Iporpamma no ¢uzuke pa3paboTaHa C IeIbI0 OKa3aHUsI METOAUYECKON TOMOIIH YUUTEIIO
B CO3/1aHUM paboueit mporpaMMsbl O y4eOHOMY MpeIMETY.
®du3nKa SBIAETCS CUCTEMOOOPA3YIONIUM JIJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEIMETOB,
MOCKOJIbKY (PM3MUECKUE 3aKOHBI JIe)KAaT B OCHOBE MPOLIECCOB M SIBJICHUHN, N3y4aeMbIX XUMHEH,
Ouosorueii, actpoHoMue u pusnueckoi reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUYHYIO
KapTHUHY MHUpa, TPeAOoCTaBiIsseT Haubojee sCHble 00paslibl MPUMEHEHHsS HAyYyHOI'O METO/a
MO3HAHUS, TO €CTh CIIOCO0a MOTYUYEHHs TOCTOBEPHBIX 3HAHUI O MHpE.
OnHa M3 TIaBHBIX 3a7a4 (PU3HUECKOro 0O0pa3oBaHMs B CTPYKType OOIIero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHUU E€CTECTBEHHO-HAYYHOM TPAMOTHOCTH U HHTEpeca K Hayke Yy
o0ydaroImuxcs.
N3yyenne ¢usukn Ha 0a30BOM YpOBHE MpEANONaraeT OBJaJCHUE CIEIYIOIHUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIMMHU €CTECTBEHHO-HAYYHYIO I'PAaMOTHOCTb:
® HAy4yHO OOBSICHATH SIBJICHUS;
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHUS;
® UHTEPHPETUPOBATH JIaHHBIE U MCIIOJIB30BaTh HAy4YHBIE J0KA3aTeNIbCTBA IS
II0JIy4€HUs BBIBOJIOB.
enn uzydeHus (U3MKA HA YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHsS OMpENeCHBI B
Konnenuun npenogaBanust yueOHoro npeamera «®usnka» B 00pa3oBaTeIbHBIX OPraHU3ALUAX
Poccuiickoit ®enepanuu, peaqu3yOMUX OCHOBHBIC 00Ieo0pa3oBaTelbHbIE POTPAMMBI,
yTBepkaAEHHON pemenneM Komernn MunucrepctBa npocselieHus Poccuiickoit denepaunn
(mpotoxoi ot 3 nexadbps 2019 r. Ne [TK-48H).
Henu nsyvyenus: pusnkm:
e [puoOpeTeHue HUHTEepeca W CTPEeMJIEHUs OOyyaroIluxcs K HayYHOMY H3YYEHHUIO
IIPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYyaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN;

® pa3BUTHE TPEIACTABICHUH O HAydyHOM METOJA€ TO3HaHMA U (opmHpoBaHUE
HCCIIEIOBATENIbCKOTO OTHOIICHUS K OKPYKAIOUIUM SIBICHUSM;

e (QopmMupoBaHHE HAYYHOI'O MUPOBO33PEHHUS KaK pe3ysibTaTa U3yuyeHUs: OCHOB CTPOCHUS
MaTepuH U GyHIAMEHTAIbHBIX 3aKOHOB (PU3HKH;



e (QopmupoBaHUE TPEICTABICHUN O poNn (PU3UKHU A Pa3BUTHS JPYTHX €CTECTBEHHBIX
HayK, TEXHUKH ¥ TEXHOJIOTHUH;

® Dpa3BUTHE TNPEACTABICHHA O BO3MOXHBIX cdepax Oynaymeid mnpodeccHoHaTbHON
NesTEIbHOCTH, CBA3aHHOM ¢ (PU3UKOI, TOATOTOBKA K JalbHEWUIIEMY O0yUEHHUIO B TOM
HaIpaBJICHUH.

JlocTukeHne STUX Lenedl mporpamMmbl 1Mo ¢uU3MKe HAa YPOBHE OCHOBHOTO OOILEro

oOpa3zoBaHusi 00eCIIeYnBaETCSA PEIICHUEM CIICAYIOIINUX 3a1a4:

e [puOOpeTeHHWEe 3HAHUM O AMCKPETHOM CTPOEHUHM BEIECTBA, O MEXaHUYECKHUX,
TEIUIOBBIX, JIEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX SBJICHUSX;

e puoOpeTeHHEe YMEHHUH OINUCBHIBATH U OOBACHATH (U3NYECKUE SIBICHUS C
UCIOJIb30BaHUEM TIOJyUYEHHBIX 3HAHUM;

® OCBOCHHME METOJIOB pEIICHUS NPOCTEHIIUX pacy€THBIX 3aJad C HCIOJIb30BAHUEM
(buU3HYECKUX MOJIENIeH, TBOPUECKUX U MPAKTUKO-OPUECHTHPOBAHHBIX 33/1a4;

e pa3BUTHEC YMEHUW HAOIIOAATh MPHPOJIHBIC SBICHUS W BBHIMONHITH  OTBITHI,
nabopaTtopHble pabOThl M SKCIEPUMEHTAJbHbIE HCCIEIOBAHUS C HCIIOJIb30BAHUEM
WU3MEPUTENbHBIX TPUOOPOB;

e ocBoeHHE TPUEMOB paboThl ¢ MHpOpMaIMer (U3MYECKOTO COJEp)KaHUs, BKIIOYAS
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKCHHAX (HU3UKH, aHAIN3 W KPUTUYECKOE
OILICHMBaHHE WH(OPMAIINH;

® 3HAKOMCTBO cO cdepamu IpodhecCUOHATBHON 1eATeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAHHBIMH Ha JOCTUKCHHSIX (DU3HMUECKON HAYKH.

Ha usyuyenue ¢usuku (6a30BBI YpOBEHb) HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUS
otBouTcs 238 yacoB: B 7 kiacce — 68 1yacoB (2 yaca B HeJleno), B 8 kiacce — 68 yacosB (2 yaca B
HEJIETTIO), B 9 KJ1acce — 102 yaca (3 yaca B HEJIEIIO).

[Ipennaraemsblii B mporpamme mo Gpu3uke rnepeueHs 1ad0opaTopHbIX pabOT U OMBITOB HOCHUT
PEKOMEHIATENbHBI XapakTep, YUYHTENb JAeNaeT BbIOOp MpOBeAeHHs Ja0OpaTOpHBIX paboOT H
OTIBITOB C YYETOM MHIUBUAYAIBHBIX OCOOEHHOCTEH 00y4arOIIUXCsl, CIIUCKA SKCIIEPUMEHTATIbHBIX
3aJJaHMi, TIpeyIaraéMbIX B paMKaxX OCHOBHOTO TOCY/IapCTBEHHOT0 IK3aMeHa 1o (hr3uKe.

COIJEPKAHUE OBYUEHUA
7 KJIACC

Pazgen 1. ®usnka v €€ poJib B IO3HAHUM OKPYKAKIIET0 MUPA.

®uzuka — Hayka o npupoze. SABneHus npuponasl. Pu3nUecKue SBICHUS: MEXAHUYECKUE,
TEIJIOBBIC, AJICKTPUUYECKHE, MATHUTHBIEC, CBETOBHIE, 3BYKOBBIC.

Ouznveckue BeMMUMHBL. M3MmepeHue ¢usznyeckux BennuuH. Dusmdeckue MpUOOPHI.
[TorpemHocTs M3MepeHnid. MexayHapoaHas CUCTEMA EAVHULL.

Kak ¢wusuka u apyrue ecTecTBeHHblE HayKW U3y4alOT MpHUpoay. EcTrecTBeHHO-HAy4YHBIN
METOJl MO3HAHUS: HaOIOJEHHE, IOCTAHOBKA HAyYHOTO BOIPOCA, BBIIBMKEHUE TUIIOTES,
JKCIIEPUMEHT II0 TPOBEpKEe TuUMoTe3, O0O0bsACHeHHWe HabmogaemMoro spiueHus. OnucaHue
(bU3UYECKUX SBJICHUHN C TIOMOIIBIO MOJIEICH.

emoncmpayuu.

1. MexaHnueckue, TeIUIOBbIC, JIEKTPUICCKHUE, MATHUTHBIC, CBETOBBIC SIBIICHUS.

2. dusnueckue MpUOOPHI U MPOIEAypa MPSIMBIX U3MEPEHHI aHATIOTOBBIM M ITU(GPOBHIM

prudopoMm.

Jlabopamopnvie padomot u onvimel.

1. OmpeneneHue LeHbI JeI€HUS HIKAIbl K3MEPUTEIHLHOTO MPUOOpA.

2. U3mepeHue pacCTOSHUIA.

3. H3mepenue o0bEMA KUAKOCTH B TBEPIOTO Tea.

4. Omnpenenenue pasMepoB MalbIX TEN.



5. H3mepenue TemmepaTypsl IpU TOMOIIM JKUJKOCTHOIO TEpPMOMETpa U JaTyMKa
TEMIEPATYPBI.

6. IlpoBexenue wucciaenoBaHUS IO MPOBEPKE T'UIOTE3bI: JANBHOCTH IMOJIETA IIApUKa,
MYUIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIlIe, YeM OOJIbIIE BHICOTA ITyCKa.

Pa3znea 2. IlepBoHayasibHble CBeJeHUS 0 CTPOCHUU BellleCTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJIEKYJBL, WX pa3Mmepbl. ONBITHL, 10Ka3bIBAIOLINE
JUCKPETHOE CTPOEHUE BEILIECTBA.

JIBukeHne wacTtull BemiecTBa. CBsi3b CKOPOCTM JABM)KEHHS YacTHUI C TEMIIEpaTypoOu.
BpoynoBckoe nBwkenue, nupdysus. BzaumoneicTBHe YacTHI] BELIECTBA: NPUTSKEHHE U
OTTaJKUBaHUE.

ArperatHbleé COCTOSIHMSI ~BEIIECTBA: CTPOCHHME Ta30B, JKUIAKOCTEH U TBEPABIX
(kpucTaunueckux) Tes. B3aumocBs3b Mexay CBONHCTBAaMHU BELIECTB B Pa3HbIX arperaTtHbIxX
COCTOSHUSIX U UX aTOMHO-MOJEKYJSpHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSHUMN
BOJIbL.

Hemoncmpayuu.

1. HabGmroneHne 6pOyHOBCKOTO IBHIKEHHUSI.

2. HaGmonenue nuddysun.

3. HaOmonenue sBieHMA, 0OBSCHSIIOMMXCS MPUTSHKEHUEM WM OTTAJIKHBAHUEM YacCTHI]

BELIECTBA.

Jlabopamopusie pabomot u onvimel.

1. Ouenka auamerpa aToMa METOJOM PSJIOB (C MCIIONB30BaHUEM (oTorpaduit).

2. OnbITHI IO HAOJIOJCHHUIO TETIOBOTO PACIIMPEHUS Ta30B.

3. OnbITl IO OOHAPYKEHUIO TEHCTBHSI CUJI MOJIEKYJIIPHOTO MPUTSKEHHUS.

Paznea 3. /IBukeHue U B3auMOJeiCTBUE TeJl.

Mexannueckoe JBHXKEHHE. PaBHOMEpHOE M HEpaBHOMEpHOE JBHKeHHE. CKOpOCTb.
Cpenansist CKOpOCTb ITPU HEPABHOMEPHOM JBHKEHUU. Pacuy€T myTH U BpeMEeHH JBUKECHUSI.

SBnenne wmHepuuu. 3akOH MHepuuU. B3anMonelcTBue Tel Kak NMPUYMHA H3MEHEHMS
CKOpOCTU JIBMKEHHUA Tell. Macca kak Mepa MHEpTHOCTH Tena. [lmoTHocTh BemiecTBa. CBs3b
TUIOTHOCTH C KOJTMYECTBOM MOJIEKYJ B €JMHUIIE 00bEMA BEILIECTBA.

Cuna Kak XapakTepucThka B3aumojaeicTBus Ttein. Cuna ynpyroctd M 3akoH [yka.
W3mepeHue cunbl ¢ MOMOIIBIO JMHAMOMETpa. SIBleHME TAroTeHus U cuia Tspkectu. Cuna
TSKECTH Ha JIpyrux muianerax. Bec tema. HeBecomocth. CiriokeHHE CHII, HaIpPaBJICHHBIX I10
oJlHOI npsimoii. PaBHOzeWcTBYIOIIas cuil. Cuna TpeHus. TpeHHue CKOJIBKEHUS U TPEHUE MOKOSI.
TpeHue B mpupoJie U TEXHUKE.

Jemoncmpayuu.

HabmroneHrne MexaHU4ecKoro IBHKEHUS Tena.

N3mepenune ckopocTH MPsIMOJIMHENHOTO JBM)KEHUS.

Habmronenue siBeHUs] HHEPIIUH.

Habmronenne u3MeHeHus: CKOpOCTH MPU B3aMOAEHCTBUH TEIL.

CpaBHeHHME MacC 1O B3aUMOJEHCTBUIO TEIL.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJHOM MPSIMOM.

Jlaﬁopamopubte pabomovt u onvimol.

1. OmpeneneHue CKOpPOCTH PAaBHOMEPHOTO JABI)KEHHUS (IIapuKa B >KUJIKOCTH, MOJENIH
INEKTPUYECKOTO aBTOMOOUIIS U TaK Jjaiee).

2. OmpeneneHue CpeaHEN CKOPOCTH CKOJNBXECHHs OpyCcKa WM IIapuKa 10 HAKIOHHOM

IJIOCKOCTH.

OnpeneneHue MIOTHOCTH TBEPAOIO Tea.

4. OnbITl, AEMOHCTPHUPYIOIINE 3aBUCHUMOCTh pacTskeHHs (IedopMaiiui) Mpy>KUHBI OT
IIPWIOKEHHOMN CHUIIBI.
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5. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHUSI OT Beca Tena U
XapakTepa CONPUKACAIOUINXCS TOBEPXHOCTEH.

Pa3znea 4. /laBjienne TBEPABIX TeJl, dKUAKOCTEH U ra3oB.

Hasnenne. CriocoObl yMEHBIICHHUS U YBEJIMYCHHA AaBiieHus. [laBienue ra3a. 3aBHCUMOCTh
naBieHus ra3a oT o0béma, Temnepartypsl. [lepenaua naBnenust TBEPAbIMU TeIaMU, KHUIKOCTIMU
u rasamu. 3akoH [lackansa. IIlHeBMaTHueckue MamMHbBL. 3aBUCUMOCTH JABJICHUS JKUJIKOCTH OT
ryounsl.  ['mapocratuueckuit  mapagokc. CooOmaromecss cocyasl. ['mapaBinueckue
MEXaHU3MBI.

Atmocdepa 3emun u atmochepHoe naBienue. [IpuuuHBI CylIeCTBOBAHUS BO3IYLIHOU
obooukn 3emumm. Onwir Toppuyermnu. M3mepenune atmocdepHOro maBieHHS. 3aBUCHMOCTH
atMoc(epHOro JaBieHHS OT BBICOTHI HaJd YypoBHeM Mops. [Ipubopsl s u3MepeHus
aTMoc(epHOTOo JTaBICHUS.

JleiicTBHE KUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJ0. BeITankuparomas (apxumeoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxornaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPaTyphl.

[lepenaya naBieHHs )KUIKOCTBIO U Ta30M.
Coobmaroniuecs: CoOCyIsl.
I'mppasnnueckuii mpecc.
[TposiBnenue aercTBUsS aTMOC(HEPHOTO JaBICHUS.
3aBUCHMOCTh BBITAIKUBAIONIEH CHJIBI OT 00bEMa TOTPYKEHHOM 4YacTH Tella W
IJIOTHOCTHU KHUJAKOCTH.
PaBeHCTBO BBITAJIKMBAIOIIEH CUJIBI BECY BBITECHEHHOU KUIKOCTH.
8. VYcioBue 1iaBaHWs TeN: IUTABaHWE WIH TIOTPY)KEHHE Tell B 3aBHCHUMOCTH OT
COOTHONIEHUS TJIOTHOCTEH TeJa U KUIKOCTH.
Jlabopamopuuvie padbomul u onvimel.
1. HccnemoBanue 3aBUCMMOCTH Beca Tella B BOJIe OT 00bEMa MOTPYKEHHOHN B KUIAKOCTh
YacTH Tella.
2. OmpeneneHue BBITAIKUABAIOUICH CHIIBI, JCHCTBYIOIIEH Ha Telo, MOrpYyXEHHOE B
KUIKOCTb.
3. TlpoBepka HE3aBUCUMOCTH BBITAJIKWBAIONICH CHUJIBI, JEHUCTBYIOIICH HA TeIO B
KUJKOCTH, OT MacChl TEJNA.
4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJKUBAIOLIEH CHUJIbI, IEUCTBYIOIICH Ha
TEJO B JKUJIKOCTH, OT 00bEMa MOrpyKEHHOM B KUAKOCTh YaCTU TeJla U OT IIOTHOCTH
KUIKOCTH.
5. KonctpyupoBaHue apeoMeTpa WM KOHCTPYUPOBAaHUE JIOAKH U OIpejaeneHue eé
IPy30MOABEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTH. JHEPrus.

Mexannueckas paboTta. MOLIHOCTb.

[IpocTeie MexaHU3MBI: pblYar, OJOK, HAKJIOHHas IJIOCKOCTh. I[IpaBuio paBHOBecus
poraara. [IpumeHeHne mpaBuiia paBHOBECHS phlyara K OJOKY. «30J0TO€ MPaBUIIO» MEXaHHKH.
KILJ] mpocThix MexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass 3Heprus. KuHetmueckas W mnoTeHUManbHas dHeprud. [Ipespaiienue
OJIHOT'O BH/Ia MEXaHUYECKOW SHEPTUU B IPYroil. 3aKOH COXPAHEHUsI SHEPTUU B MEXaHUKE.

Jemoncmpayuu.

1. TIpumepbl NIPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomot u onvimel.

1. Ompenenenue paOOTBI CHUIBI TpPEHUS TPU PABHOMEPHOM [BIIKEHUM Tela IO

TOPU30HTAJILHOM MOBEPXHOCTH.
2. HccnenoBaHue yCIIOBUI paBHOBECHS pblyara.
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3. Hamepenue KIIJ] HaKTOHHOM MJIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHEHUS MEXAHUUYECKOM SHEPIUH.
8 KVIACC

Pa3pen 6. TensioBblie IBJICHUA .

OCHOBHBIE IIOJIOKEHUS MOJIEKYJIIPHO--KHHETUUYECKON TEOPUHU CTPOEHUS BelecTBa. Macca
U pa3Mmepbl aroMOB U MOJeKyd. OMNbITb, NOATBEP)KIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKON TEOPHUH.

Monenu TBEPIOTO, KHUIKOTO B Tra3000pa3HOro COCTOSTHUI BemlecTBa. Kpucraminyeckue u
amop¢Hbie Tena. OOBsICHEHUE CBOWCTB Ia30B, JKUIKOCTCH U TBEPABIX T HA OCHOBE TIOJIOKEHUIN
MOJIEKYJISIPHO--KUHETUYECKOW Teopur. (CmauvBaHUE W KaNWULIPHBIE SBICHUA. [eII0BOE
pacCIIMpPEHUE U CHKATHUE.

Temnepatypa. CBs3p TeMIIEpaTypbl CO CKOpPOCTBIO TEIUIOBOTO JBHMIKEHHSI YaCTHIIL.
Buaytpennsas oueprus. CrocoObl HW3MEHEHUS BHYTPEHHEW OJHEPruu: Tervionepenada u
coBeplieHre paboThl. Bupl Teronepenadn: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3IyYECHHUE.

KonuyecTBo TemnoTsl. YaenbHas TEIUIOEMKOCTh BelIECTBA. TemIOOOMEH W TETIOBOE
paBHOBecHe. YpaBHEHHUE TEIUIOBOro OanaHca. IlnaBneHue u OoTBepAeBaHHE KPUCTAIITHYECKHX
BEIIECTB. YJenpHas TeruioTa tuiaBieHus. [lapooOpa3zoBanue u koHaeHcamnus. Vcmapenue.
Kunenue. YnenpHass Terota mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATyphl KUIEHUS OT
aTMOC(EpHOTO JTaBJICHHUS.

BnaxnocTs Bo3yXa.

OHeprus TOIUIMBA. Y IeJIbHAs TEIJI0TAa CrOPAHUS.

[Mpuamuner padotel TemmoBbix asurareneit KIIJ[ temmoBoro nBurarens. TemmoBbie
JIBUTATEJIH U 3aIIUTA OKPYKAKOIIENH CPEIBI.

3aKOH COXpaHEHUs U MPEBPALICHHS YHEPTUH B TEIUIOBBIX MPOIECCAX.

emoncmpayuu.

Hab6mronenne 6poyHOBCKOTO IBHKEHUSI.

Hao6monenue nuddysum.

HabnroneHue siBIeHUI cMauyMBaHUS ¥ KAITMJUTSIPHBIX SBJICHUM.

HabmroneHue TemioBoro pacimpeHust Tei.

N3menenue naBieHus ra3a npu M3MEHEHUH 00bEMa U HAarpEeBaHUU WIIA OXJTAKICHUM.

[IpaBuna n3MepeHus TeMnepaTypsl.

Buael Tenonepenaum.

OxJnax1eHrue Ipy COBEPIICHUH PaOOTHI.

HarpeBanue mipu coBepiieHUU padOThl BHCITHUMU CHIIAMHU.

0. CpaBHeHUE TEIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

1. HaGnronenue KUmeHwus.

12. HabmroeHre moCTOSTHCTBA TEMIIEPATYPhl MPH TUIaBIICHUH.

13. Monienu TeIIOBBIX JBUTATEICH.

Jlabopamopuusie pabomul u onvimel.

OnbITHI 110 OOHAPYKEHUIO IEHCTBUS CHIJI MOJICKYJISIPHOTO TIPUTSKEHUS.

OnbITHI IO BRIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM MUJIM caxapa.

OnbITH 110 HAOJIIOACHUIO TETUIOBOT'O PACHIMPEHHUSI Ta30B, KUJIKOCTEH U TBEPABIX TEIL.

OnpenesneHue qaBieHUs BO3IyXa B OAJIOHE IIPHIIA.

OMnBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJIEHUS BO3AyXa OT €ro o0béMa u

HarpeBaHUs WU OXJIAKICHHUS.

[IpoBepka ruUMOTE3bl JIMHEHHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUJIKOCTH B

TEPMOMETPHUUYECKOIN TpyOKe OT TeMIIepaTyphl.

7. HaOmroneHne M3MEHEHUs] BHYTPEHHEW SHEPrUU Tela B PE3yJIbTaTe TEIUIONEpeNaaun U
paboThl BHEITHUX CHIL
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HccnenoBanue sBiIeHUs TEIUIOOOMEHA MPU CMEIIMBAHUN XOJIOJHON U TOpsiueid BOMBI.

9. Ompenenenue KOIWYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOW MPH TEIIOOOMEHE C

HarpeThiM METaJUIMYECKUM LIUIHHIPOM.

10. Onpenenenue yaenbpHON TEIIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npoliecca ucrapeHusi.

12. OnpeneneHre OTHOCUTEILHON BIAXKHOCTH BO3/yXa.

13. OmnpeneneHue yAenbHOM TEIUIOTHI IJIABICHUS JIb/IA.

Pazjen 7. DiekTpuyeckne U MATHUTHBIE SIBJI€HHS.

OnekTpuszauusi Tenl. J[Ba pona »aneKTpUUECKUX 3apsAaoB. B3aumonencTBHE 3apsyKEHHBIX
ten. 3akoH KyioHa (3aBUCMMOCTb CHIIBI B3aUMOJEWUCTBUSL 3apsSKEHHBIX TN OT BEJIUYMHBI
3apsA0B U PACCTOSHUS MEXY TEJIaMH).

Onexrpuueckoe nose. Hanpsx€éHHocTh 3iexkTpuyeckoro nosst. Ilpunnun cynepno3unuu
ANEKTPUYECKUX TMOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snexTpuyeckux 3apsiioB. DJEMEHTapHbIM sjeKkTpuueckuil 3apsa. CrtpoeHue
aTtoMa. IIpoBOIHUKY U OUAIIEKTPUKHU. 3aKOH COXPAaHEHUs MIEKTPUUECKOTO 3apsa.

DONeKTpUYecKUid TOK. YCIOBUS CYLIECTBOBAHHUS JJIEKTPUYECKOTO TOKA. VcTOuyHMKHM
MIOCTOSIHHOTO TOKa. JIeWCTBUS 3JEKTPUUECKOTr0 ToKa (TEIIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNIEKTPUUECKUH TOK B )KUJKOCTSIX U Ta3ax.

Onextpuueckas wnenb. Cuna Toka. OneKkTpudeckoe HampspbkeHue. ConpoTHBIIEHUE
MPOBOAHMKA. YJIeIbHOE CONPOTUBICHHE BemecTBa. 3akoH Owma Juisi ydacTka LEMNu.
[TocnenoBarenpHOE 1 NapauIEIbHOE COETMHEHUE IPOBOJHUKOB.

PaGota 1 MoIIHOCTD 3NeKTpHUecKoro Toka. 3akoH Jlxoyns—JIeHna. DnekTpuueckue enu
U TIOTPEOUTENH AIEKTPHUUECKOM sHEepruu B ObITy. KopoTkoe 3ambIkaHue.

[ToctosHHbie MarHuThl. B3auMonelcTBUE NOCTOSIHHBIX MarHuTOB. MarHuTHoe ToJie.
MaruauTtHoe nosie 3eMJIM U €ro 3Ha4eHHe I *KU3HU Ha 3emiie. OnbiT Dpcrena. MarHutHoe mose
3JIEKTPUYECKOro TOKa. [[ppuMeHeHune »neKTpOMarHuToB B TEXHUKE. [[elicTBME MarHUTHOTO TOJISI
Ha TMPOBOJHUK C TOKOM. OJEKTPOABUIATENb IIOCTOSHHOTO TOKa. Mcmosb3oBaHue
3JIEKTPOJIBUTaTENIeH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Oneitel  @apazness. SIBneHue  neKTpoMarHuTHoOW uHAyKuuu. IlpaBuwio  JleHna.
OnektporeHeparop. CrocoObl TONYYCHHS JJICKTPHUUYECKOW DSHEPruu. DJIEKTPOCTAHIIMH Ha
BO300HOBIISIEMBIX HCTOYHUKAX SHEPTHUH.

Jemoncmpayuu.

DJneKTpu3zanus Ted.

JIBa posia 37EKTPUUECKUX 3aps0B U B3aUMOJECHCTBUE 3apsKEHHBIX TEll.
Y CTpOUCTBO U JEHCTBHE IIEKTPOCKOIIA.

DJIeKTpOoCTaTU4YEeCKask NHIYKLHUS.

3aKOH COXpaHEHMsI JEKTPUUECKUX 3aPsI0B.

[IpOBOJTHUKY U TUAJEKTPUKH.

MoaenupoBaHUE CUIOBBIX JIMHHUMN 3JIEKTPUUYECKOTO TTOJIS.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JIeHCTBHS DIIEKTPUYECKOTIO TOKA.

0. DIEKTPUYECKUH TOK B )KHJIKOCTH.

1. I"a30BBIit pa3ps.

12. 3mepenue cuiibl TOKa aMIepPMETPOM.

13. I3mepenune 3JIeKTPUIECKOT0 HAMPSHKEHHUS BOIBTMETPOM.

14. PeocTat 1 Mara3uH COMpOTHUBICHUN.

15. BzaumoeiicTBrE MOCTOSSHHBIX MAarHUTOB.

16. MonenupoBaHue HEBO3MOXKHOCTHU Pa3/ieNICHUs MOJIIOCOB MarHUTA.
17. MonenupoBaHue MarHUTHBIX MOJIE€H MOCTOSHHBIX MAarHUTOB.

18. OmeiT Dpcrena.
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19.
20.
21.
22.
23.
24,
25.

MarHuTHO€e noJjie TOKa. DJIEeKTPOMAarHmr.

JlelicTBME MAarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

DJIEKTPOABUTATENb IIOCTOSIHHOTO TOKA.

HccnenoBanue ABIEHUS 3JIEKTPOMAarHUTHOM MHIYKLIMH.

OnbiTel Papajes.

3aBUCHUMOCTD HaIpaBJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOSHUKHOBEHHUS.
DIIEKTPOreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopuvie padomot u onvimel.

1. OnbIThl 10 HAOIOAEHUIO JEKTPU3ALUY TEJI HHAYKIUEH U IPU COPUKOCHOBEHHH.

2. HccnenoBanue NEHCTBUS AIIEKTPUYECKOTO TIOJIS HA IPOBOJHHUKH U JIUAJICKTPHKH.

3. COopka u npoBepka padboThl JIEKTPUUECKO LIeNH MOCTOSTHHOTO TOKA.

4. VI3mepeHHe U peryiupoBaHUE CHIIBI TOKA.

5. H3mepeHue u peryaupoBaHUe HaNpsKEHUS.

6. HccrnemoBaHue 3aBUCHMOCTH CHIIBI TOKA, WAYIIETO YePe3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa U HaNpPsKEHNs Ha PE3UCTOPE.

7. OnbITBl, JE€MOHCTPUPYIOIIME 3aBUCHUMOCTH  DJIEKTPUYECKOTO  COMPOTHBIICHHS
IPOBOJHHKA OT €r0 JAJIUHBI, IJIOIIAIU TONEPEeUYHOr0 CeUEeHHUs U MaTepHuara.

8. IlpoBepka mpaBwia CIOKEHHS HANPSHKCHUH TPU TIOCIEOBATEIHHOM COCIUHEHUU
JIBYX PE3UCTOPOB.

9. TIpoBepka mpaBwiia sl CUIIBI TOKA TPH MAPAJUIETHHOM COSTMHEHUN PE3HCTOPOB.

10. Ompenenenue pabOTHI ITEKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTop.

11. OnpeneneHne MOITHOCTH 3JEKTPUUECKOTO TOKA, BBIIEISEMOM Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYLIETO Yepe3 JIAMIOYKY, OT HAIpsIKEHUs
Ha HEW.

13. Onpenenenne KIIJI narpeBarers.

14. VccnenoBaHre MarHUTHOTO B3aUMOJCHCTBUS IMIOCTOSTHHBIX MarHUTOB.

15. I3yueHre MarHUTHOTO TOJS IOCTOSIHHBIX MAarHUTOB NpU HUX OOBEIUHEHHH H
pa3eneHHH.

16. UccnenoBanue ASHCTBUS 3JIEKTPUUIECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS KaTyLIKU C TOKOM U
MarHuTa OT CHJIbI TOKa U HAIPABJICHUS TOKA B KaTYIIKE.

18. U3yuenue aeiicTBUS MarHUTHOTO MOJISL HA IPOBOJHHUK C TOKOM.

19. KonctpyupoBaHue U u3ydeHue padoThl AJIEKTPOABUTaTEIS.

20. Uzmepenne KII/] anekTpoaBuraTeibHOM YCTAaHOBKH.

21. OnBITEl 1O MCCIEIOBAHUIO SIBICHUS 3JEKTPOMArHUTHOW WHAYKIUH: HCCIECIO0BAHUE
U3MEHEHUI 3HAYEHUS U HalpaBJIeHUs MHIYKIIMOHHOTO TOKa.

9 KJIACC

Pa3nes 8. Mexannueckue siBJICHUS.

Mexannueckoe aBmkeHune. MarepuanbHas Todka. Cucrtema orcyé€ra. OTHOCHTEIBHOCTH
MEXaHUYECKOr0 JBW)KEHMs. PaBHOMEpHOe IpsMOIMHENHOEe JABMXKeHHE. HepaBHOMepHOe
npsMoJuHeiiHoe ABykeHue. CpenHsss U MIHOBEHHAs CKOPOCTb Tejla INPU HEPaBHOMEPHOM
JBHKECHHH.

VYckopenue. PaBHoyckopeHHoe mpsiMoiuHeiiHoe aBmkeHne. CBo6oHoe nageHne. OnbIThl

Tanunes.

PaBHOMepHOE nBMXKEHUE MO OKpykHOcTH. [lepuon u wacrora obpamenus. JIuneitnas u
YTII0Basi CKOPOCTH. LIeHTpOCTpEMUTENIBHOE YCKOPEHHE.

[Iepseiii 3ak0oH Hprotona. Bropoii 3akoH Herotona. Tperuii 3akoH Herotona. [IpuHumn
CYNIEPIIO3ULIMH CHIL.



Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMs: cuila TPEHUSl CKOJIBKEHHUS, CHJIA TPEHHUS
IIOKOSI, IPYT'Ue€ BUJIbI TPEHUSL.

Cuna TSXKECTM U 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHHE CBOOOIHOrO TMaJIeHUS.
JBuwxenue 1uianer Bokpyr Connma. IlepBas kocmuueckas ckopocts. HeBecomocTs u
MepErpys3KHu.

PaBHOBecue MaTepuanbHOU TOUKH. AOGCOMOTHO TBEPI0E Teno. PaBHOBecue TBEPIOTO Tena
C 3aKpEIUIEHHON OChIO BpaleHus. MoMeHT cuiibl. L[eHTp TsxecTH.

Nmnynbe tena. M3menenue umnyinbsca. MMnynbc cuibl. 3aKOH COXpaHEHUS UMITYJIbCA.
PeakTuBHOE ABUXKEHUE.

Mexanunueckass pabora U MOIIHOCTh. PaboTa cuil TSDKECTH, ynpyroctd, TpeHus. CBs3b
sHepruu U pabotel. [loTeHIManbHas SHEpPrus Tena, MOIHATOTO HaJ TMOBEPXHOCTHIO 3EMIIH.
[TorenumanpHas 3Heprus cxxarol npyxuHsl. Kunetndeckas sneprus. TeopeMa 0 KHUHETUYECKON
SHEPruu. 3aKOH COXPAaHEHUS MEXaHUYECKOU SHEPTUH.

emoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHHUS Tesla OTHOCUTENHHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHHE TyTEH M TPAaeKTOPHI JIBMKEHHS OJHOTO M TOTO K€ Tella OTHOCHTEIBHO
pa3HBIX TEJl OTCUETA.

3. H3mepenne cCKOpOCTH M yCKOPEHUS PSMOIMHEHHOTO TBH)KCHUSI.

4. HccnenoBaHue NpU3HAKOB PaBHOYCKOPEHHOTO JBMKEHHUS.

5. HaOmionenue 1BHKEHUs Tea M0 OKPYKHOCTH.

6. HaOmoneHne MexaHHYeCKUX SBICHHUH, TPOUCXOIAIINX B cucTeMe oTcuéta «Tenexkar
IpH1 €€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUU OTHOCUTENIbHO KaOuHeTa (PU3HKH.

7. 3aBHCHMOCTbH YCKOPEHHS Teja OT MaccChl Teja U ASHCTBYIOLIEH Ha HETO CHIIBL.

8. HaOmonenne paBeHCTBA CHIT IPU B3aUMOJICHCTBUU TEJ.

9. H3meHeHue Beca Teja MPH YCKOPEHHOM JBHIKEHHH.

10. Iepegaua uMITySTECA TIPH B3aUMOICHCTBHH TEII.

11. IlpeoOpa3oBanus SHEPTUU NIPH B3aUMOICHCTBUHU TEIl.

12. CoxpaHeHue uMIyJsbca Npu HEYIIPYTrOM B3aUMOJEHCTBHH.

13. CoxpaHenue UMITyJIbCca MPH a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUU.

14. HabmroieHre peakTUBHOTO JABUKCHUS.

15. CoxpaHeHnue MEXaHUYECKON SHEPrUH MIPU CBOOOIHOM TaICHUH.

16. CoxpaHeHue MeXaHU4YeCKOW SHEPrUM MPH JBHKEHUU TeJla MO IeHCTBUEM MPYKHUHBI.

Jlabopamopuvie pabomot u onvimel.

1. KouctpyupoBaHue TpakTa [Jisi pa3roHa U JaJbHEWUIIEro PaBHOMEPHOIO IBUKCHUS
HIapUKa WIN TEIEKKH.

2. OmpeneneHue cpeqHEd CKOPOCTH CKOJBKEHHUS Opycka WM JBMKCHHS IMIapHKa IO
HAKJIOHHOM IIOCKOCTH.

3. OmpezeneHue YCKOpPEHHsI Tela MPH PaBHOYCKOPEHHOM [BIKEHHHM IO HAKIOHHON
IIJIOCKOCTH.

4. WccnenoBaHue 3aBUCHUMOCTH MYTH OT BPEMEHH MPHU PaBHOYCKOPEHHOM JIBIDKEHUU 0€3
Ha4yaJIbHOW CKOPOCTH.

5. IlpoBepka THUIOTE3bl: €COU NPU PABHOYCKOPEHHOM [BIDKEHHWU 0€3 HaudaabHOU
CKOPOCTH IIyTM OTHOCSITCSI KaK psJ HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOIIME
IIPOMEKYTKH BPEMEHH OJJUHAKOBBI.

6. HccrnemoBaHue 3aBHCHMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT CHIIBI HOPMAaJbHOTO

JIABIICHUS.

Onpenencare KodpHUIMEHTA TPESHUS CKOTBKCHHUS.

Onpenenenue kECTKOCTU MPYKUHBI.

9. Ompenenenne padOTBI CHJIBI TPEHUS TPH PABHOMEPHOM JBIDKCHHUHM Telld II0
TOPU30HTAJIBHON MOBEPXHOCTH.
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10. Ompenenenue paboOThl CHUIIBI YOPYTOCTH MpU MOABEME Tpy3a C HCHOIb30BAHHEM
HETIOABIKHOTO U MOJIBKHOTO OJIOKOB.

11. Uzy4yenue 3aKoHa COXpaHEHHsI SHEPTUU.

Pa3nea 9. Mexannueckue KoJ1e0aHUsI M BOJTHBI.

KonebarenbHoe aBmxeHue. OCHOBHBIE XapaKTEPUCTUKU KoieOaHUN: MEpUOi, 4acToTa,
aMIIMTyna. MaremaTM4ecKuid M NPy KUHHBIA MasTHUKM. lIpeBpamienue sHeprum Inpu
KOJIe0aTEIbHOM JIBHKEHUU.

3aryxatomue kosiebaHus. BoiHykneHHble koneOanus. Pesonanc. MexaHuueckue BOJIHBI.
CpoiicTBa Mexannueckux BoiiH. [Ipo/ioyibHbIE U MONepeyHble BOJIHBL. J[JTMHA BOJTHBI B CKOPOCTh
e€ pacnpocTpaHeHHs. MexaHW4YeCcKue BOJHBI B TBEPJOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. [’ pomMKOCTb 3ByKa 1 BbicoTa ToHa. OTpaxkeHue 3ByKa. IHQpa3Byk u yIbTpa3BYK.

Jemoncmpayuu.

Hab6monenue koneGanuil Ten moj 1eHCTBUEM CHIIBI TSYKECTH U CHIIBI YIIPYTOCTH.
Hab6monenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabmroneHne BeIHYK/I€HHBIX KoJeOaHU U pe3oHaHca.

Pacripoctpanenne nmpoAoabHbIX U MMONEPEYHBIX BOIH (HA MOJEIH).

Habmronenne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKYyCTHUYECKHUI pE30HAHC.

./Iaﬁopamopnbte padomol u onvimol.

1. Ompenenenue yacTOThl U EpUOAA KOJIEOAHUN MATEMaTUUECKOTO MasiTHUKA.

2. OmnpeneneHue yacTOThI U NIeprojia KojJeOaHUi MPy>KUHHOTO MasiTHUKA.

3. HccrnemoBanne 3aBUCUMOCTH TIepHOa KoJeOaHWI TMOABEIIEHHOTO K HUTH TPy3a OT

JUTMHBI HUTH.

4. HWccnenoBaHue 3aBHCHUMOCTH IepHoJa KojeOaHUN MPYKMHHOTO MasTHHKa OT Macchl

rpy3a.

5. IlpoBepka HE3aBUCHMOCTH TEpHOJa KOJeOaHWUW Tpy3a, MOABEHICHHOTO K HHUTH, OT

Macchl Ipys3a.
6. OmnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh Mepuoja KoyieOaHU MPYyXUHHOTO
MasTHHKA OT MAaCChl ITPy3a U KECTKOCTU MPYKUHBL.

7. W3mepeHne yCKOpeHHUs CBOOOTHOTO MaIeHUsI.

Pa3nes 10. D1eKTpOMarauTHoOe 1oJie H 3JIeKTPOMATHUTHBIC BOJIHBI.

DJIEKTPOMAarHuTHOE T0JIe. DJIEKTPOMAarHUTHBIE BOJHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJH. [lIkana 3neKTpOMarHUTHBIX BOJIH. Vcnonbp30BaHME 3JIEKTPOMATHUTHBIX BOJIH JUIsl COTOBOM
CBSI3H.

DneKkTpoMarHuTHas npupoza csera. CKopocTh cBeTa. BosHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CsoiicTBa IEKTPOMArHUTHBIX BOJIH.

2. BomHoOBBIE CBOICTBA CBETA.

Jlabopamopuwie padomot u onvimel.

1. U3yyeHue cBONCTB 3JIEKTPOMATHUTHBIX BOJH C MMOMOIIBI0 MOOUIIBHOTO Telne(oHa.

Pasnen 11. CBeToBbI€E sIBI€HHS.

JlyueBass monenb cBeta. Vcrounuku certa. [IpsMonuHeliHOe pacHpoCTpaHEHHUE CBETA.
3armenus Connua u JIynsl. Otpaxkenue cera. Ilnockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Ipenomienue cBeta. 3aKoH mpenomiieHus: cBeTa. [lonHOEe BHyTpeHHEe OTpaKeHUE CBETA.
Hcnonb30BaHre NOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOAX.

JInnza. Xox myueidt B nmnH3e. OnrTudeckas cucteMa ¢oToamnmapara, MHUKPOCKOMa U
Teneckomna. ['a3 kak ontudeckas cuctema. binzopykocTs U JanbHO30PKOCTb.

Pasnoxxenue 6enoro cseta B criektp. OnbiTel HptoToHa. CrokeHHE CIIEKTPATbHBIX IIBETOB.
Jucnepcus caera.

Jemoncmpayuu.
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[TpsimonuHeitHOE pacpocTpaHeHHE CBETA.

OtpaxeHue cBera.

[Tonyuenue n300pakeHuii B INIOCKOM, BOTHYTOM U BBITYKJIOM 3€pKaJiax.
[Ipenomiienue ceera.

OnTHyecKui CBETOBO/I.

Xon stydeit B cobuparoreit JInH3e.

Xo Jiy4eil B pacCeuBarolel JIUH3E.

[Tonydyenne n3o00paxeHuii ¢ TOMOIIbIO JINH3.

[MpunHumn neiicTBus gporoanmnapara, MUKPOCKONA U TEJIECKOIIA.

10 Monens riasa.

11. PaznokeHue Oeoro cBera B CIIEKTD.

12. Tlony4yenue 6e10ro CBeTa IpH CIIOKEHUH CBETA Pa3HBIX LBETOB.
Jlabopamopuovie padbomul u onvimel.

1. HccnenoBanue 3aBUCMMOCTH yTJila OTPa)KEHHsI CBETOBOT'O JIy4a OT yIJla Ia/IeHusl.
2. W3ydeHue XxapakTepHCTUK U300paKeHHs PEMETa B TNIOCKOM 3epKalle.

3. MHccnenoBanne 3aBHCUMOCTH yTIia TPEIOMIIEHHSI CBETOBOTO JIy4a OT yTrJjla MaJeHHs Ha
TPaHULIE «BO31YX—CTEKIIO».

[Tonyuenune n300pakeHuil C MOMOIIBIO COOMPAIOIIEH JTUH3HI.

Onpenenenue HOKYCHOTO PaCCTOSHUS M ONTUYECKON CUIIbI COOMPAIOIIEH JIMH3BI.
OnbITHI 110 pa3IoKEHUIO OEJI0ro CBETa B CIEKTP.

OnbITHl MO BOCHPUATUIO I[BETa MPEIMETOB NMPU HMX HAOIIONEHUM Yepe3 IBETOBBIC
(GUIBTPBI.

Pa3znea 12. KBanToBbIe sIBJICHHUS.

Omnsitel Pesepdopna u nnanerapuas monens aroma. Monens aroma bopa. Ucnyckanue u
MOTJIOLIEHUE cBeTa aTOMOM. KBaHTEI. JInHEeHYaThle CIIEKTPBI.

PamnoaktuBHOCTh. Anbda-, Oeta- W ramma-u3iaydeHus. CTpoeHHE aTOMHOTO Spa.
Hyxnonnas wmonens artomHoro sapa. HMsoronsl. PannoaxtuBHble mpeBpaieHus. l[lepuon
MoJTypacrajia aTOMHBIX sifIep.

SAnepHble peakMy. 3aKOHbI COXpPaHEHMsI 3apsAA0BOI0 U MAacCOBOI'O YHUCE. DHEPIUs CBA3H
aToMHbIX siep. CBsi3b Macchl U SHepruu. Peakuuu cuHTe3a M jAeneHus snaep. VMcTouHukH
sHepruu CoiiHLA U 3BE3 1.

S nepHas sHepretuka. JlelicTBUs paguoOaKTUBHBIX U3TyYCHUN HA )KUBBIE OPTaHU3MBbI.

Jemoncmpayuu.

CrieKTphl U3ITy4Y€HHUs U TIOTJIONICHHUS.

CrieKTphl pa3auyHbIX T'a30B.

Crnektp Bozopoza.

HabGmonenue tpekos B kamepe BunbcoHa.

PaGota cuéTunka HOHU3UPYIOUINX U3TYUEHHI.

Peructpanus nznyuyeHust NpupogHbIX MUHEPAJIOB U IPOJYKTOB.

./Iaﬁopamopubte padomol u onvimol.

1. HaGmroneHune CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3JIyUECHHUS.

2. UccnenoBaHue TPEKOB: HM3MEPEHHE JHEPIMM YaCTHIBI 10 TOPMO3HOMY NyTH (IO

¢dororpadusim).

3. H3mepenue pagnoakTHBHOTO (POHA.

IHoBTOpHTEIBLHO-000011IAI0IIHIT MOLYJIb.

[ToBTOpUTENBHO--0000MAIOMUIT  MOAYNh TMpeJHa3HAYeH JUId CUCTEMAaTH3alH U
0000IIeHNsT PEAMETHOTO COJICPKAHMSI M OTIBITA e TEILHOCTH, TPHOOPETEHHOTO NP U3YYCHUN
BCEro Kypca (pu3uKu, a Takke Ui MOATOTOBKA K OCHOBHOMY TOCYJapCTBEHHOMY SK3aMEHY 10
¢bu3uke 115 00yyarouxcs, BIOPaBIIMX 3TOT YUEOHBII peaMeT.

CoN~wWNE
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[Ipy wu3ydyeHMM JAHHOTO MOJIYJIS PEAIU3YKOTCS M CHUCTEMATU3UPYIOTCS  BHJIBI
NESTEIBPHOCTH, HAa OCHOBE KOTOPBIX OOECHEYMBACTCS JOCTHKCHHE TMPEAMETHBIX U
METanpeIMETHBIX IJIAHUPYEMbIX PE3yJIbTaTOB 00ydeHHs, (HOpMUPYETCS €CTECTBEHHOHAY4YHAas
rPaMOTHOCTb: OCBOEHHE HAYyYHBIX METOJOB HCCICIOBAHUS SBJIECHUW NPUPOJBI U TEXHUKH,
OBJIAJICHUE YMEHUSIMU OOBSACHATh (PU3NYECKUE SBICHMS, MPUMEHsSl IMOJTy4YCHHbIE 3HAHUS,
pelaTth 3aJa4d, B TOM YUCJIE KAYECTBEHHBIEC U SKCIIEPUMEHTAJIbHBIE.

[IpuHUMIIMAaNBHO NEATEILHOCTHBIA XapaKTep JAHHOTO pa3jeia peanu3yercs 3a CYET TOoro,
YTO 00YyUaIOIIUECs BHIMOIHSIOT 3a/1aHMsI, B KOTOPBIX UM IPEIJIaraeTcs:

Ha OCHOBE MOJTYYEHHBIX 3HAHUH PACIIO3HABATH U HAYYHO OOBSCHATH (DU3HUECKUE SIBICHUS
B OKPYKaIOLIEH IPUPOJIE U OBCEIHEBHOMN )KU3HH;

WCIIOJIb30BaTh HAay4HbIE METOJbI MCCIEIOBaHUA (PU3NYECKUX SIBJICHHM, B TOM YHUCIE IS
MPOBEPKHU TUNIOTE3 U MOJYYEHUS TEOPETUUECKUX BBIBOJOB;

OOBSCHATh HAyYHBIE OCHOBBI Hamboyiee BaXKHBIX JOCTIKEHUI COBPEMEHHBIX TEXHOJOTHH,
HanpuMep, MNPAKTUYECKOIO HCIOJIb30BAHMS PA3JIMYHBIX HCTOYHUKOB SHEPrUM HAa OCHOBE
3aKOHA MPEBPALEHUS U COXPAHEHUS BCEX U3BECTHBIX BUJI0OB YHEPTUH.
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INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3ydenue ¢u3uKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS HANpaBlIeHO Ha

JTOCTHXEHUE JTMYHOCTHBIX, METAIPEIMETHBIX U NMPEIMETHBIX 00Pa30BaTEIbHBIX PE3YJIHTATOB.

B pesynmbraTte wu3ydeHuss (U3MKM HA YpPOBHE OCHOBHOTO OO0IIEro 00pa3oBaHUs Y
oOyyatomierocsi OyayT chopMHPOBAHBI CIEIYIONINE INYHOCTHBIE PE3yIbTAThl B YACTH:

e 1) maTpHOTHYECKOI0 BOCIIUTAHMS:

® - MpOsBICHHE UHTEPECa K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHHCKOM (hHU3NYECKOi
HayKH;

® - [ICHHOCTHOE OTHOIICHUE K JOCTIKEHUSIM POCCHHCKUX YUEHBIX--(H3HKOB;

e 2) rpa:kKIaHCKOro U JyXOBHO-HPABCTBEHHOT0 BOCIIUTAHHUS:

® - FOTOBHOCTh K aKTUBHOMY yYacTHIO B OOCY>KACHHUU OOIECTBEHHO 3HAYUMBIX M STHUECKUX
npo0IieM, CBA3aHHBIX C MPAKTHYECKUM PUMEHEHUEM JOCTHXEHUH (QU3NKY;

® - OCO3HAHHME BaXKHOCTH MOPAJIbHO--3TUYECKUX IPUHIUIIOB B JCSATEIBHOCTH YUEHOTO;

e 3)3CTeTHYECKOro BOCTIMTAHUS:

® - BOCHpUATHE ICTETUYECKUX KauyecTB (PU3NYECKOM HAayKu: €€ TapMOHHYHOI'O HOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

¢ 4) HEHHOCTH HAYYHOI0 MO3HAHUS:

® - OCO3HaHHME LEHHOCTH (PM3MUYECKOW HAYKH KaK MOIIHOTO MHCTPYMEHTA IMO3HAHHS MHUPA,
OCHOBBI Pa3BHUTHSI TEXHOJIOTUH, Ba)KHEHINEH COCTABIISIONIECH KyIbTYPBI;

e - pa3BHUTHE HAYYHOM JIFOOO3HATEIBHOCTH, HHTEPECa K UCCIE0BATEIbCKON eI TEIIbHOCTH;

¢ 5) popMupoBaHus KYJAbTYPbI 310POBbS H IMOIMOHAIBHOI0 0JIATONOTYYHS:

® - OCO3HaHHME LIEHHOCTH Oe30macHOro oOpasza >XU3HH B COBPEMEHHOM TEXHOJOTMYECKOM
MHpE, Ba)KHOCTH TIpaBWJ OE30IIaCHOTO TIOBEAEHHS Ha TpPAHCIOpPTE, Ha JOpPOrax, C
3IEKTPUYECKUM H TEIUIOBBIM 000PYI0BAHUEM B JOMAIIHUX YCIOBHAX;

e - chOpMHPOBAHHOCTh HaBbIKa pe(IeKCHU, MPU3HAHUE CBOETO IpaBa Ha OMIMOKY M TaKOro
e MpaBa y IPyroro 4eioBeKa;

e 6) TPYI10BOIr0 BOCIIMTAHUS:

® - aKTHBHOE y4acTHE B PELICHUM MPAKTUYECKUX 3ajau (B paMKax CeMbH, 00pa30BaTeIbHOM
OpraHM3aliy, TOpoJa, Kpas) TEXHOJOTHYECKOW M  COIMaJIbHOW HAIPaBIEHHOCTH,
TpeOyIONINX B TOM YHCIIEe U PU3NICCKUX 3HAHUIA;

® - MHTEpeC K MPAaKTUUYECKOMY M3yUYCHHIO MPOECCHii, CBI3aHHBIX C (PU3UKOM;

e 7) 3K0JIOTHYECKOI0 BOCIIUTAHMS :

e - OpuEeHTanMs Ha NpPUMEHEHHE (U3NYECKUX 3HAHMK I peIIeHHs 3agad B 001acTH
OKpY’KalolIel Cpe/bl, TUIAHUPOBAHUSA IMOCTYNKOB M OLEHKH MX BO3MOXHBIX MOCIEACTBUI
JUUISL OKPYKAIOIIEH Cpebl;

® - OCO3HaHHE IIOOATBFHOTO XapaKTepa HKOJIOTHUECKUX MPOOIIEM U MyTeH UX pEeIICHMS,;

e 8) ajanTanuu K U3MEHSIIOUIUMCS YCJIOBHSAM CONMAIBLHON U IPUPOIHOI Cpeabl:

e - TOTPeOHOCTh BO B3aMMOACWCTBUM TPU BBIOJHEHUHM HCCIEJOBAHUN U TPOEKTOB
(du3nUecKoil HalPaBICHHOCTH, OTKPBITOCTh OTBITY M 3HAHUSAM JIPYTHUX;

® - [IOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHYECKYIO A TEeIbHOCTD;

e - morpeOHOCTH B (DOPMUPOBAHMM HOBBIX 3HAHWW, B TOM YHuCle (HOPMYIUPOBATH WUICH,
TIOHSITHS, TUITOTE3BI 0 (PU3NIECKUX 00BbEKTaX U SIBICHUSX;

® - OCO3HaHHUE JIe(UIITOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JIaCTH (DU3UKH;

® - [IJJAHUPOBAHUE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (DU3MUYECKUX 3HAHHIA;

® - CTpEMJICHHE aHAJU3UPOBATh U BBISBIATH B3AUMOCBS3H MPUPOJIbI, OOIIECTBA U S3KOHOMUKH,
B TOM YHCJIE C HCTIOJIb30BaHNEM (DPU3NYECKUX 3HAHUM;
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® - OICHKAa CBOMX JEHCTBHA ¢ YY4ETOM BIHMSHHS Ha OKPYKAIOIIYIO CPeIy, BO3MOMXKHBIX
rj100adbHBIX TTOCIEACTBHIA.

METAINIPEJMETHBIE PE3YJIbTATHI

B pesynpraTte oOcBOeHHMsS TporpaMMbl TO (HU3UKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanusi y oOydatomerocs OyayT c(hOpMHUpPOBaHbBI MeTampeaMeTHble Ppe3yJbTaThl,
BKJIIOUAIOIME TI03HABATEJIbHbIE YHUBEpCAJIbHbIE Y4yeOHble JEWCTBUSA, KOMMYHHUKATHBHbBIE
YHHUBEpCallbHbIE Y4eOHbIE IEHCTBUSI, PETYISATUBHbBIE YHUBEPCAJIbHBIC YUeOHbIE 1EHCTBHUS.

Ilo3naBaTenbHBIC YHHBeEpPCaIbHbIC y4eOHbIC JeHCTBUS

Ba3oBbIe JJornueckue JeicTBUs:

BBISIBJISITh U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKH 0OBEKTOB (SBICHHIA);
YCTaHABIIMBATh CYUIECTBEHHBIN NMPU3HAK KJIacCU(pUKALWUU, OCHOBAHUS IJIs1 0000IIeHUS
U CpaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUMS B pacCMAaTPUBAEMBIX (DaKTax, NaHHBIX U
HaOTIOJICHUSAX, OTHOCSAIIUXCS K (PU3UYECKUM SIBIICHUSIM;

BBISIBJISITH NIPUYUHHO--CJICICTBEHHBIC CBSI3M NPU H3yUYCHUU (PU3NUYCCKUX SIBICHUN U
MPOLIECCOB, JeNaTh BBIBOJABI C KCIOIb30BAaHUEM JCAYKTUBHBIX W HHIYKTHBHBIX
YMO3aKJIIOUCHHA, BBIIBUTATH TUIIOTE3BI O B3aUMOCBSI3X (PH3UICCKUX BEITMYNH;
CaMOCTOSITEIEHO  BBIOMPATh CIOCOO pelieHus ydeOHoW (u3Wueckod 3amadu
(cpaBHEHHE HECKOJBKMX BapHAaHTOB pEIICHUs, BBIOOp HauboJee MOAXOIAUIEr0 C
Y4ETOM CaMOCTOSITEIBHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBrble uccienoBarTeabCcKue 1eHCTBUA

WCIIOJTH30BaTh BOMTPOCHI KaK MCCIIEI0BATEILCKII HHCTPYMEHT TTO3HAHNS,

MPOBOJIUTh IO  CAaMOCTOATEIHLHO COCTAaBJICHHOMY TIUIAHY OTBIT, HECJIOXKHBINA
buznyecKkuit IKCIEPUMEHT, HEOOIIBIIIOE UCCIIEeOBaHNE (PU3UIECKOTO SBICHUS;
OLICHMBATh Ha MPUMEHUMOCTb M JOCTOBEPHOCTh MH(OPMAIIHIO, MOJYYSHHYIO B XOJIe
UCCTIE0BAaHUS WM SKCIIEPUMEHTA;

CaMOCTOSITENILHO ~ (JOPMYIUPOBaTh OOOOIIEHUS ¥  BBIBOABI 1O  pe3ylibTaTaM
MpOBEeAEHHOTO HAOIIOICHUSI, OTIBITA, UCCIICAOBAHUS;

MIPOTHO3MPOBATh BO3MOXHOE JalIbHEHIIIee pa3BUTHE (PU3UIECKUX MPOIECCOB, a TAKKe
BBIIBUTATh MPENOI0KEHUS 00 UX PA3BUTUH B HOBBIX YCIOBHUSIX U KOHTEKCTaX.

Paborta ¢ undopmanmeii:

MPUMEHSTh PA3UYHBIE METOJbI, UHCTPYMEHTBI U 3alpOChl MPH TOUCKE M OTOOpE
nH(}OpPMAIIUY WM TaHHBIX C YYETOM MPEIIOKEHHON YueOHOM Pu3nUecKon 3a/1auu;
aHAM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAITUIO PA3ITHIHBIX
BUJIOB U (DOPM TIpe/ICTaBICHUS;

CaMOCTOSITEIILHO BBIOUpPATh ONTUMANBHYIO (opMy mpencTaBieHus HHPOpPMAUU U
WUTIOCTPUPOBATh PEIIaeMbIe 3a/ladydl HECIIOKHBIMH CXEMaMH, AuarpaMMaMH, HHON
rpauKoi U UX KOMOMHAITUSMU.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJTBbHBLIC yqeﬁnble JeicTBUA:

B Xo/e OOCyXJeHus y4yeOHOro MmaTepuaia, pe3yJbTaToB JabOpaTOpPHBIX pPabOT U
IIPOEKTOB 33JaBaTh BOIPOCHI IO CYIIECTBY 00CYK/1aeMOil TeMbl U BBICKA3bIBATh HJIEH,
HalleJICHHbIE Ha PEelIeHUE 3a/1a41 U MOoAJepKaHue OJ1arokenaaTeIbHOCTH O0IIeHUS;
CONOCTAaBJISITh CBOM CYXKIEHUS C CYXKACHWSAMHM JpPYTMX YYAaCTHHKOB [JUAJOra,
0OHapy>KUBaTh pa3Inyie U CXOACTBO MO3UIIMIL;

BBbIpaXkaTh CBOIO TOUKY 3pEHHS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

13



nyOIMYHO  TPENCTaBIATh  PE3yJdbTaThl  BBIMIOIHEHHOTO  (DU3MYECKOTO  OMbITa
(9KCTIEpUMEHTA, HCCIICIOBAHUS, IIPOCKTA);

MOHUMATh M WCIOJb30BATh MPEHMYINECTBA KOMAaHIHONH M WHIUBUAYAIbHOW pabOTHI
IIPH PEIICHUN KOHKPETHON (PU3NYCCKOM MPOOIEMBIL;

HpI/IHI/IMaTB e COBMeCTHOﬁ ACATCIIBHOCTH, OpFaHI/ISOBBIBaTI) HeﬁCTBHH mo eé
JTOCTIDKEHUIO: PACIPEIeNIATh POJId, 00CYXIATh MPOLECCH U Pe3yabTaThl COBMECTHON
paboThI, 000011IaTh MHEHHS HECKOJIBKUX JIFO/ICH;

BBITIOJTHATh CBOIO YacTh PAa0OOTHI, JOCTHTas KadeCTBEHHOTO pe3yjbTaTra Mo CBOEMY
HATPABJICHUIO U KOOPAMHUPYS CBOU JCUCTBHS C IPYTUMH WICHAMH KOMaH/IbI;
OIICHMBATh KA4YeCTBO CBOErO BKJIaJa B OOMMHA MPOIYKT IO KPUTECPHUSM,
CaMOCTOATCIBbHO C(bOpMy.]II/IpOBaHHBIM y‘-IaCTHI/IKaMI/I B3aHMOHeﬁCTBHH.

PeryJsiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicCTBUA

Camoopranu3anus:

BBIABIISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsAX, TPEOYIOIUX JUIsl PEIICHUS
(bU3UYECKUX 3HAHUI;

OpUEHTUPOBATLCS B Pa3IMUYHBIX MOAXOAAX NPUHATUS pelIeHUH (MHIMBUIYaJBHOE,
MPUHATHE PEIICHUs B TPYIIe, IPUHATHE PELICHUH IPYIIoif);

CaMOCTOSITEJIbHO COCTaBJISTh AJNTOPUTM pellleHus (U3MYECKON 3aJauu WIM IUIaHa
UCCIICIOBAaHUS C YYETOM HUMEIONINXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpOBATh MpesiaraeMble BApUaHThl PEIICHUM;

JienaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOJ’IL, 3MOLIHOHAJIbHBINA HHTEJLJIEKT:

JlaBaTh aJ€KBATHYIO OLICHKY CUTYyallU{ U MpeasaraTh IU1aH €€ U3MEHEHUS;

OOBSICHATh NPUYMHBI JIOCTHXKEHUS (HEIOCTHIKEHUS) pe3yJIbTaTOB JAESTeIbHOCTH,
JlaBaTh OLICHKY MPHOOPETEHHOMY OIIBITY;

BHOCHUTbH KOPPEKTHBBI B JEATEIBHOCTH (B TOM YHCJIE B XOJ BBITOJHEHUS (HU3NUYECKOTO
UCCIIEIOBaHUsI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOATEIBCTB, HW3MEHHUBIIHUXCS
CUTYyalMii, YCTAHOBJIECHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa LEJU U YCIOBHSIM;

CTaBUTh ce0s1 Ha MECTO APYroro 4ejaoBeKa B XOJE CIOpa WIN JUCKYCCHU Ha HAyYHYIO
TEMy, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;

NpU3HaBaTh CBOE MpaBO Ha OIIMOKY NpU peHIeHWH (QU3MUYECKUX 3ajjady WM B
YTBEPKACHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO IPYroro.

HNPEIMETHBIE PE3YJIbTATHI

K koHny oOydenuss B 7 kJiacce NnpeAMETHBIE pe3yJbTaThl Ha 0a30BOM YpOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOLIUXCS YMEHHIA:

UCIIONIb30BAaTh IMOHATHS: (U3MYECKUE W XUMHYECKHE SIBICHHS, HAOIIOAEHHE,
9KCIICPUMCHT, MOACJIb, I'MIIOTE3a, CAWMHUIIBL (I)I/I3I/I‘~ICCKI/IX BCJIMYMH, aTOM, MOJICKYJIA,
arperaTtHble COCTOSIHMSI BellecTBa (TBEPIOE, JKHIKOE, Ta3000pa3HOe), MEXaHUYECKOe
IBIDKEHHE  (paBHOMEPHOE, HEpPaBHOMEpPHOE, TPSAMOJIUHEHHOE),  TPACKTOPHS,
paBHOJEHCTBYIOIAas cuna, nedopmanus (ympyras, IUIacTHYeCKasl), HEBECOMOCTb,
COOOIIAOIINECS COCYIbI;

paznu4ath sBieHus (auddy3us, TermIoBoe IBUKESHIE YaCTUI] BEIIECTBA, PABHOMEPHOE
JBIDKCHNE, HEPAaBHOMEPHOE ABIKCHUE, WHEPIHS, B3aUMOJACHCTBUE TeJ, PaBHOBECHE
TBEPABIX TEJI C 3aKpPEIUIEHHOM OCBhIO BpallleHUs, Iepelada JaBJICHHUS TBEPIbIMU
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TeJIaMU, JKUAKOCTSIMH U razaMu, aTMoc(epHOe JaBlIeHue, JIaBaHUe Tell, IPeBPaLeHUs
MEXaHUUYECKON 3HEPIUHN) MO ONHUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SIBIECHUE;
pacrno3HaBaTh MPOSIBICHUE U3YyUCHHBIX (PU3MUECKUX SIBIICHUI B OKPY>KaIOLIEM MHpE, B
TOM 4YHcie (PU3MUECKUE SBICHUS B NMPUPOJE: NMPUMEPHI ABIKEHHS C PA3TUYHBIMU
CKOpPOCTSIMH B JKMBOW M HEXHMBOM NPUPOAE, NEHUCTBHE CUJIBI TPEHUS B NPUPOJE U
TEXHUKE, BIMUSHUE aTMOC(EpPHOro MAaBIICHHsS Ha XXMBOM OpraHu3M, IUIaBaHHE pbIO,
pbplYaru B Teje YeJIOBEKa, NMPU 3TOM NEPEBOAUTH MPAKTHUECKYIO 3a7adyy B YUEOHYIO,
BBIJICJIATh CYIIIECTBEHHBIE CBOMCTBA (PU3HAKHM) (PU3UUYECKHUX SIBICHUM;
OIKCHIBATh U3YYEHHBIE CBOMCTBA TeNl U (PU3MUYECKUE SBJICHUS, UCIIOIb3Ys (HU3UUECKUE
BEJIMYMHBI (Macca, 00BbEM, MJIOTHOCTh BEIECTBA, BPEMsl, MyTb, CKOPOCTb, CPEIHSISA
CKOPOCTb, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Tela, CUja TpPEHUs, JaBJICHUE
(TBEpHOro Tema, XKUAKOCTH, rasza), BBITAJIKMBAIOLIAs CHJIa, MEXaHW4eckas padora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KOX(QQHUIMEHT TMO0JIE3HOr0 JeHCTBUS
MEXaHU3MOB, KMHETHYECKasi U MOTEHLMAIbHASI SHEPIus), IPU ONUCAHUU IPABUIBHO
TPaKTOBaTh (PU3MUYECKUI CMBICI MCIIOJIb3YEMBIX BEJIMUMH, UX 0003HAYCHHS U €MHUIIBI
(Gu3NYEeCKUX BEJIMYUH, HAXOAUTH (DOPMYJIbI, CBA3BIBAIOIIME JaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMH BEJIUYMHAMH, CTPOUTh TpapUKH H3YUYEHHBIX 3aBHCHUMOCTEH
(UBUYECKUX BEIUYHH,
XapaKTepU30BaTh CBOMCTBAa Tel, (DU3MYECKUE SIBICHUS M TPOLECCH, HCIIONb3YS
IpaBUia CIOXKEHUs CUl (BAOJIb OJHOM mpsMoil), 3akoH ['yka, 3akon Ilackans, 3akoH
ApxuMena, IpaBUJIO paBHOBecUsl pblyara (0JI0Ka), «30JI0TOE MPABUIO» MEXAHUKH,
3aKOH COXPAaHEHHS MEXAHWYECKOM HHEPruM, IIpHM OTOM JaBaTb CJIOBECHYIO
(GOopMyJIMPOBKY 3aKOHA U 3aMUCHIBATh €70 MAaTEMAaTUUYECKOE BbIPAKEHHUE;
OOBSCHATH (PU3UYECKUE SIBICHUS, MPOIECCHl M CBOWCTBA TeJN, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallui MPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUYUHHO-
-CJIe/ICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1—2 JOrMYecKUX IIaroB ¢ OMOPON Ha
1-2 wu3yueHHBIX CBOWCTBa (U3MYECKUX SBICHHWHA, (U3UYECKUX 3aKOHA WJIU
3aKOHOMEPHOCTH;
pemwath pacuéTHble 3agauyd B 1-2 JeHCTBUSA, HCHOJIb3YSd 3aKOHBI U (HOPMYIIBI,
CBA3BIBAIOIIME (PU3MYECKHE BEJIMYMHBI: Ha OCHOBE aHajlu3a YCJIOBUSA 33/a4u
3allUCBIBaTh KPATKOE YCIIOBHUE, MOJICTABIATh (PU3NUYECKHE BEIUYMHBI B (HOpMyINBl U
IIPOBO/IMTH PAacu€Thl, HAXOJUTh CIIPABOYHBIE JAHHBIE, HEOOXOAMMBIE MJI PELIEHUS
3aJa4, OLEHUBATh PEANUCTUYHOCTD MOJyYeHHON (PU3UUECKOI BETHMUUHBI;
pacro3HaBaTh NPOOJEMbI, KOTOpPbIE MOXXHO pEUIMTh IPH THOMOLIM (HU3UUYECKUX
METOJIOB, B ONHUCAHUM MCCIEAOBAaHUS BBIACIATH IPOBEPAEMOE MPEANOI0KEHUE
(runote3y), pas3iuyaTh M HMHTEPIPETUPOBATH MOJNYYEHHBIH pe3yjbTaT, HaXOJIUTh
OIIMOKHU B XO/I€ ONBITA, I€JaTh BHIBO/BI 10 €r0 pe3yJibTaTam;
MPOBOJIUTH OMBITH IO HAOIIOACHUIO (PU3MUYECKUX SBICHUNA WIH (PU3MUYECKUX CBOWCTB
Tes:  (OPMYJIMPOBATH IPOBEPSIEMbIE IPEANOJIOKEHHU, COOUPATh YCTAHOBKY U3
MPEJIOKEHHOTO 000PY0BaHMSI, 3aIIUCHIBATh XO/1 ONbITa U (POPMYIMPOBATH BHIBOBL;
BBITNOJIHATH NPSMbIE U3MEPEHUS PACCTOSIHMSI, BPEMEHHU, MacChl Tea, 00bEMa, CUIIbl U
TEMIIEpPAaTypbl C UCHOJIb30BAaHUEM aHAJIOTOBBIX U IU(PPOBHIX MPUOOPOB, 3alHCHIBATH
NOKa3aHUs MPUOOPOB ¢ YUETOM 3aJaHHOI aOCOIIOTHOM MOTPEeIHOCTH U3MEPEHUH;
POBOJUTH MCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PU3UUECKOI BEIMUYMHBI OT APYroM C
MCIIOJIb30BAaHUEM IPSAMBIX U3MEPEHUHN (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUXKYLIETOCS
TeNna OT BPEMEHM JBUKCHMSI TeJla, CUJIbl TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa
00pa0OTKM TIOBEPXHOCTEH TEJI W HE3aBUCUMOCTH CWJIBI TPEHHUS OT IUIOIIAIH
COIPUKOCHOBEHHMSI TEJ, CWJIbl YIPYTOCTH OT YAJWHEHUS NPYKUHBI, BBITAJIKUBAIOIIEH
Cuibl OT O0OBEMa NOrpyXEHHOM YacTH Teda M OT IUIOTHOCTH JKUIKOCTH, €&
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HE3aBUCUMOCTH OT IUIOTHOCTU Teja, OT INIyOWHBI, HA KOTOPYIO IOIPYXEHO TeJo,
YCIIOBHIA TIJIaBaHMS TN, YCJIOBHHM paBHOBECHs pblyara W OJIOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM Y4eOHOro HCCIEelOBaHUsA, COOMpaTh YCTAaHOBKY M  BBIIOJHSATH
U3MEPEHUs], Clenys MpeIOKEHHOMY IUIaHy, (PUKCHPOBATh Pe3yJbTaThl MOTYyYCHHON
3aBUCUMOCTH (PU3MYECKMX BEIMYMH B BUJE MPEUIOKEHHBIX TaOIMIl M TpadUKOB,
JIeJ1aTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

NPOBOJUTh KOCBEHHBIE HW3MEpEeHHs (PU3MUECKUX BENUYMH (TUIOTHOCTH BEIIECTBA
KHUJIKOCTH M TBEPAOrO Tela, CHJIa TPEHUS CKOJIbXKEHUs, JaBlIEeHUE BO3]yXa,
BBITAJIKUBAIOIIAs CWJIA, JCHCTBYIOLIAs Ha MOIPYy)KEHHOE B JKUAKOCTb TEJO,
KOA((UILMEHT MOJIE3HOTO JNEHCTBUS MPOCTHIX MEXAHU3MOB), CIENYs MPEII0KEHHON
MHCTPYKLMU: TIPU BHIMOJIHEHUH U3MEPEHUI cOOUPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
Y BBIYUCJIATH 3HAYEHUE UCKOMOMN BEJIMUUHBL;

coOmoaTh TpaBWia TEXHUKH O€30MacHOCTH 1pu pabore ¢ 1abOpaTOPHBIM
00opyaOBaHUEM;

yKa3blBaTh MPUHUUMBI JACHCTBUS NPUOOPOB U TEXHUYECKHUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAONINECS COCY/Ibl, OapoMeTp, pblyar, NOJBUXKHBIA U
HETOABIKHBIN OJIOK, HAKIIOHHAS IIIOCKOCTB;

XapaKkTepU30BaTh IPUHLUIBI JIEHCTBUS HW3YyYEHHBIX HPUOOPOB M TEXHUYECKHX
YCTPOHCTB € OMOpPOM Ha MX OMUCAHUA (B TOM YHCIE: MOAIIUMHUKH, YCTPOWCTBO
BOJIOIIPOBO/IA, THUAPABIMYECKHI Mpecc, MaHOMETpP, BBICOTOMEp, IMOPIIHEBOM Hacoc,
apeoMeTp), UCHOJb3ys 3HAHUS O CBOWMCTBAX (PM3MUECKUX SIBICHUH M HEOOXOIUMBbIE
¢duznyeckre 3aKOHbI 1 3aKOHOMEPHOCTH;

NPUBOJUTH TpPHUMEPHl (HAXOAWTh HHGOPMAIMIO O TMpPHUMEpax) MPAKTUIECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM KM3HM AN OOecredyeHUus
0e30MacHOCTH Npu OOpalieHMH C OpudopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbsI M COOJIOAEHUS HOPM SKOJIOTMYECKOTO TOBEACHUS B
OKpYXKarolleil Cpeae;

OCYUIECTBIIATh OTOOp MCTOYHUKOB HHpOpManuu B VIHTepHETE B COOTBETCTBUU C
3aJJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIINXCS 3HAHUN U TyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIIEIATh MHPOPMALIMIO, KOTOpas SIBISETCS TPOTUBOPEUUBON
WJIA MOXeET ObITh HEZJOCTOBEPHOM;

UCTIOJIb30BaTh MIPU BBINIOJIHEHUH YYEOHBIX 33JJaHUH HAay4HO--TIOMYJISIPHYIO JIUTEPATYPY
($U3NUECKOTO Co/ep)KaHus, CIPaBOYHbIE MaTepHalbl, pecypchl cetu HTepHer,
BJIaJIeTh NMpHUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs HHGPOpMALMU U3
OJIHOH 3HAKOBOM CHUCTEMBI B JAPYTYIO;

CO03/1aBaTh COOCTBEHHBIE KpAaTKUE MHCbMEHHbIE M YCTHBIE COOOIICHHS HAa OCHOBE 2—3
MCTOYHUKOB MH(OpMAIK (PU3NUECKOro COepKaHUs, B TOM YHCIe MyOIUYHO JeNaTh
KpaTKHe COOOIIEHUs 0 pe3ysbTaTaxX MPOEKTOB MM yYEOHBIX UCCIIEIOBAHUM, IPU ITOM
rPaMOTHO HCIIOJIb30BAaTh W3YYCHHBIM TOHATUHHBIM ammapaT Kypca (U3HKH,
COINPOBOKAATH BBICTYIIJICHUE NIPE3CHTALIUEN;

IpY BBINOJIHEHUH Y4E€OHBIX NMPOEKTOB M UCCIIEAOBAHUM pacrpenensiTh 00s3aHHOCTH B
IpynIe B COOTBETCTBUU C ITOCTABJIIEHHBIMU 33/1a4aMU, CJIEAUThH 3a BBIIIOJIHEHUEM ILIaHa
JeCTBUH, aJeKBaTHO OLICHMBAaTh COOCTBEHHbIN BKJIAJ B JAEATEIbHOCTb IPYIIIBI,
BbICTpAauBaTh KOMMYHUKATHBHOE B3aUMOJEHCTBHE, yUNTHIBAasi MHEHUE OKPY KAIOIIHX.

K xoHuy oOydeHus B 8 kJjacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHbI
OTpaXkaTh CHOPMUPOBAHHOCTD y OOYUAIOLINXCS YMEHHIA:

UCIIOJIB30BaTh MOHATHUSA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBMKCHHE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHMS BEIIECTBA, KpUCTAIIIMUECKue M aMmopdHble Tea,
HACBIIICHHBIA U HEHACBILEHHBIN I1ap, BIAXKHOCTh BO3yXa, TEMIEPATypa, BHYTPEHHSA
DHEPrus, TEIJIOBON ABUTATENb, dJEMEHTAPHBIN DJIEKTPUUECKHUI 3apsil, JIEKTPHIECKOE
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1oJjie, MPOBOAHUKU W JIUAJNEKTPUKH, TOCTOSIHHBINA AJIEKTPUYECKUH TOK, MarHUTHOE
10JIE;

pa3nuyath SIBICHUS (TEIJIOBOE pacHIMpEeHUE U CKaTue, TeIulonepenada, TETIoBOE
PaBHOBCCHE, CMAaUMBAHUC, KallWIAPHBIC ABJICHUA, HUCIHAPCHUC, KOHACHCALMA,
IJIaBJICHUE, KpUCTAJIN3aLUs (oTBepaeBaHue), KUIIEHWe,  Telionepenaya
(TGHJ’IOHpOBOI{HOCTL, KOHBCKIIUA, I/ISqueHI/IC), QJICKTpHU3alusa TECI, BSaHMOIIGfICTBHG
3aps/iOB, JEUCTBUSL 3JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJEHCTBUE
MAar"suToB, ﬂCﬁCTBI/IG MAargaMTHOIO IoJisi Ha MHMPOBOAHHMK C TOKOM, J3JICKTPOMAarHUTHasA
UHAYKIHS) TIO0 ONHCAHUIO WX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOUINX JAHHOE (PU3NYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBIICHUE U3yUYEHHBIX (PU3MUECKUX SIBICHUI B OKPY)KaIOLIEM MHpE, B
TOM 4ucie (u3uveckue SBICHUS B MPHUPOJE: IOBEPXHOCTHOE HATSIKEHUE H
KallWUIApHBIE SBJIEHUS B INPUPOJE, KpPUCTAUIbl B mpupoje, uznyueHue ConHua,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHME pOCHI, TyMaHa, MHEs, CHera,
ANIEKTPUYECKUE SBJIEHUS B aTMocdepe, dIIEKTPUUYECTBO JKUBBIX OPraHHU3MOB,
MarHuTHOE Moje 3emid, Apeid TOIT0COB, POIb MArHUTHOTO TOJNS ISl JKU3HM Ha
3emiie, MOJIAPHOE CHUSIHHME, IPU STOM MEPEBOJUTH MPAKTUUYECKYIO 3aJlauy B YUEOHYIO,
BBIJICTISITh CYLIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBICHUI;

OTHCHIBATh U3YUYCHHBIC CBOWCTBA TeN U (U3NYECKUE SABICHUS, UCIIONB3Ys (HU3NYECKUE
BCIIMYNHBI (TeMnepaTypa, BHYTPCHHAA OHCPrusd, KOJIMYCCTBO TCIUIOTHI, YJIACJIbHAA
TEIUIOEMKOCTh  BEILIECTBA, YyJAeNbHAs TEIUIOTa IUJIaBICHUSA, YJENbHas TemoTa
napooOpazoBaHus, yAeIbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KO3()(PHUIMEHT MOIE3HOTO
JEUCTBUS TEMJIOBOM MAIllMHBI, OTHOCHUTEIbHASI BIAXHOCTh BO3/yXa, JIEKTPHUUECKUN
3apsd, CUila TOKa, OJJIEKTPUYECKOE HAIpsDKEHHWE, COINPOTUBICHUE MPOBOJIHUKA,
yAENbHOE COMPOTUBIEHUE BEUIECTBA, pad0Ta U MOILTHOCTh JEKTPUUECKOTO TOKA), IpU
OMMMCaHUKW TIPAaBHUJIBHO TPAKTOBATbH (1)I/ISI/II-IGCKI/II\/'I CMBICJI HCIOJB3YEMBIX BCJIWYHH,
0003HaYeHHS U eAUHHIIBI (PU3MUYECKUX BEITUYHMH, HaXOIUTh (DOPMYIIbI, CBA3BIBAIOIINE
JAaHHYI0 (U3UYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMM, CTPOUTH Tpaduku
M3YYECHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBa Tell, (U3MUECKHE SBJICHHUS M TPOIECCHl, HCIOIB3YS
OCHOBHBIC ITOJIOKCHUA MOJIGKyJI?IpHO--KHHGTPI‘-ICCKOfI TCOpHUU CTPOCHUA BCIICCTBA,
MPUHLIMI CYNEPHO3UIMHU TMoyied (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHUs
3apsna, 3akoH Oma Jisi yyacTka uenu, 3akoH Jlxoyns—JIeHna, 3akoH cOXpaHEHUs
SHEpPruM, MPU 3TOM JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M 3alHCHIBaTh €ro
MaTEMaTHYECKOE BBIPAKECHUE;

OOBACHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA Tell, B TOM YHUCIE U B KOHTEKCTE
CUTyauun MIPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISIBIISITH
MNPUIUHHO-CIICACTBCHHBIC CBA3U, CTPOUTH 06'b$ICHeHI/IC n3 1—2 JIOTMYECKHX IIIaroB C
omnopoit Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3UUYECKUX SIBJICHUH, (PU3UIECKUX 3aKOHOB HIIH
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3afadud B 2-3 [EWCTBUA, WCIONB3YysS 3aKOHBI U (OPMYIIBI,
CBA3BIBAIOIIME (PU3MYECKHE BEJIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUA 33/a4d
3alUChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEJOCTATOK JAHHBIX JJIS PELICHUS 3a7auu,
BbIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE AJis €€ pEeIIeHUs, IPOBOAUTH PACUETHI U
CpaBHHUBATh MMOTYYCHHOE 3HAUCHHE (PU3NUECKON BETMUUHBI C M3BECTHBIMH JAHHBIMU;
pacmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXKHO PEIIUTh MPH MOMOIIU (PUINIECKUX
METOO0B, HCIIOJIB3YA OIITNCaHUuEC HuccijaeaoBaHusd, BBIACIATH IMPOBEPACMOC
MPEANOI0KEHUE, OLIEHUBATh MPaBUIBHOCTh MOpPsAJKA MPOBEICHHS HCCIEI0BAHUS,
J€JIaTh BBIBOBI,;
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IPOBOJUTH OMBITHI MO HAOIIOACHUIO (PU3MUYECKUX SBICHUNA WM (PU3MUYECKUX CBOWCTB
Ten (KanwuIsipHbIE SBJICHUS, 3aBUCUMOCTh [JaBJIEHHUS BO3QyXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS M HAIPEBAHUS MPU U3JIYYEHUH OT LIBETA
u3Myvarome  (moryomaroniei) MOBEPXHOCTH, CKOPOCTh HCHApEeHHs BOJBI  OT
TEMIIEPATYPbl JKUIAKOCTHM M IUIOIAAU €€ IIOBEPXHOCTH, DJJIEKTpHU3alus Tel U
B3aMMOJICHCTBUE AJIEKTPUUYECKUX 3apsiiOB, B3aUMOJEHCTBUE IOCTOSHHBIX MAarHUTOB,
BU3yaJM3alysi MArHUTHBIX MOJIEH NOCTOSIHHBIX MarHUTOB, AEMCTBUSI MAarHUTHOTO TIOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBa 3JE€KTPOMAarHuTa, CBOMCTBAa 3JIEKTPOJBUTATENS
MOCTOSIHHOTO TOKa): (hopMynupoBaTh MpoBEpsieMble MPEINOJIOKEHUs, COOUpaTh
YCTAaHOBKY M3 TPEUIOKEHHOIO O0OpYJIOBaHMs, OMNHMCHIBATH XOJ ONbITa U
(bopMyIMpOBaTH BHIBOJIBI,
BBIIIOJIHATh MPSAMbBIE U3MEPEHHSI TEMIEPATYPbl, OTHOCUTEIbHON BIIAKHOCTH BO31yXa,
CWJIBI TOKa, HANpPSOIKCHUS C HCIOJIb30BAHHUEM AHAIOTOBBIX IMPHOOPOB W JIATYUKOB
(Gu3MUeCKUX BEJIMYUH, CPAaBHUBATh pPE3YyJbTaThl HM3MEPEHUH ¢ Y4YETOM 3aJaHHOM
a0COJIIOTHOM MOTPEIIHOCTH;
MIPOBOJUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJHOW (PU3UYECKO BEIMUYMHBI OT APYTOH C
HCIIOJIb30BAaHUEM MPSMBIX MU3MEPEHUN (3aBUCHUMOCTH COMPOTHUBIICHUS MPOBOJHUKA OT
€ro JUIMHBI, IJIOAAN MONEPEUYHOr0 CEYEHUsI U YAEIBHOIO CONPOTHBIICHUS BELIECTBA
IIPOBOJIHMKA, CUJIBI TOKA, UIIYIIETO Yepe3 NPOBOJHUK, OT HAMPSKEHUs HAa TPOBOHUKE,
HCCJIEIOBaHUE TIOCJIEI0BATEIbHOTO W MapajUIeIbHOTO COEJUHEHHM IPOBOJIHUKOB):
IUTAHUPOBATh UCCIIEIOBAaHUE, COOMPATh YCTAHOBKY U BBHIMONHSITH U3MEPEHUS, CIeIys
MPEJIOKEHHOMY IUIaHy, (PUKCUPOBATh Pe3ybTaThl MOTYYEHHON 3aBUCHMOCTH B BHJIE
Tabnuil u rpaduKoB, IeTaTh BHIBOJBI MO Pe3yJIbTaTaM HCCIEAOBAHNUS;
MIPOBOJIUTH KOCBEHHBIE M3MepeHUs (U3NYeCKUX BeNW4HMH (yIeibHas TerIo€MKOCTh
BEIIECTBA, CONPOTHUBIICHUE MPOBOJIHUKA, paboTa U MOIHOCTh 3JIEKTPUYECKOrO TOKA):
IUIAHUPOBAaTh U3MEpPEHHs, coOMUpaTh HKCIEPUMEHTAJbHYIO YCTAaHOBKY, CIeays
IIPEIOKEHHOW MHCTPYKLUH, U BBIYUCIIATH 3HAYEHUE BEJTNYHHBI;
coOmoaTh MpaBWja TEXHUKM O€30MacHOCTH Ipu pabore ¢ J1abOpaTOPHBIM
000py10BaHHEM;
XapaKTepu30BaTh NPUHLUIBI JEHCTBUS M3YyUEHHBIX NPUOOPOB M TEXHUYECKHX
YCTPOICTB € OMOpON Ha MX OMHCAaHUA (B TOM YHUCIE: CUCTEMa OTOIJICHHUS TOMOB,
TUTPOMETpP, MapoBas TypOMHA, aMIIEPMETP, BOJBTMETP, CUYETUMK DIEKTPUUECKOMN
DHEPTUH, DIIEKTPOOCBETUTENIbHbIE MPUOOPHI, HAarpeBaTeNIbHbIE JIIEKTPOIPUOOPHI
(mpuMmepbl), 3JIEKTPUUYECKHE NPEJOXPAHUTENH, DJIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
MOCTOSIHHOTO TOKAa), HCHOJb3ys 3HaHUS O CBOMCTBaX (DM3MYECKUX SIBICHUM U
HE0OX0oauMBbIe (PU3MUECKUE 3aKOHOMEPHOCTH;
pacro3HaBaTh NPOCThIE TEXHHYECKHE YCTPOICTBA M HM3MEpPUTENbHBIE MPHOOPHI IO
CXeMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUTaTEIb BHYTPEHHErO CTOpaHHUs, 3JEKTPOCKOI, PEOCTaT), COCTABIATh
CXEMBbI 3JIEKTPUYECKUX IIENEeH C MOCIEAOBATENbHBIM U MapaJljIeIbHbIM COEIUHEHUEM
AIIEMEHTOB, pa3iinyas yCJIOBHbIE 0003HAYEHUS SJIEMEHTOB JIEKTPUUECKUX LENeH;
NPUBOJIUTH TpHUMEpHl (HAXOAWUTh HHGOPMAIMIO O TMpHUMEpax) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (U3MYECKUX 3HAHUM B MOBCEAHEBHOM >KM3HHM JUJIsl oOecreueHus
0€30MacHOCTH TpH OOpalleHud C NpUOOpaMU U TEXHUYECKUMH YCTpOICTBaMu,
COXpaHEHMsI 370pOBbsi M COOJIOJIGHHS HOPM D3KOJOTHYECKOrOo TIOBEJCHHUS B
OKpYKarolleu cpeae;
OCYUIECTBIIATh MOUCK HHpopManuu (usnueckoro cojepkanus B HHTepHere, Ha
OCHOBE HMEIOIIMUXCS 3HAHUA M NYTEM CpPAaBHEHUS [OMOJIHUTEIbHBIX HCTOYHUKOB
BBIJICNIATh MH()OPMALIMIO, KOTOpas SBISETCS INPOTUBOPEUMBOM HIIM MOXKET OBITh
HEJIOCTOBEPHOW;
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UCTIOJIb30BaTh MPU BHITOJIHEHUH YYEOHBIX 33JJaHUN HAay4HO--TIONMYJISIPHYIO JIUTEPATYPY
(u3NYECKOTO COJEp)KaHUs, CIPAaBOYHBIE MaTepuaibl, pecypcbl cetu HHTepHer,
BJIaJIeTh MpUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHHs HHGPOpMALMU M3
OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE NHCHMEHHBIE M KpaTKHE YCTHBIE COOOIIEHHs, 0000Imas
MH(POPMALIMIO U3 HECKOJbKUX HMCTOYHHUKOB (PU3NYECKOIO COAEpIKAHUS, B TOM YHUCIE
nyOJMYHO  OPEJICTaBIATh  PE3yJbTaTbl MPOEKTHOM WM  UCCIEN0BATENICKON
JeSTeIbHOCTH, NPU 3TOM I'PaMOTHO MCIOJIb30BaTh M3yYCHHbIM MOHATHHHBIA amnmapar
Kypca (pU3UKH, COMPOBOXKIATH BEICTYIUICHUE MTPE3CHTAIUCH;

IpY BBIOJHEHUH YYEOHBIX MPOEKTOB M MCCIEAOBAHMHA (PU3NYECKHX IPOLIECCOB
pacrpenensaTh 00s3aHHOCTH B TPYIIE B COOTBETCTBMM C IOCTABJICHHBIMU 3aJayaMH,
CIEUTh 3a BBHIIOJHEHUEM IUIaHA JEHUCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHMBaTb COOCTBEHHBIM  BKJaJ B  JEATEIBHOCTh IPYMIbI, BBICTPAUBATh
KOMMYHHUKaTHBHOE B3aHMOCHCTBHUE, IPOSBIISISI TOTOBHOCTH Pa3pelaTh KOHMIUKTHI.

K konny oOydenus B 9 kjiacce mpeAMETHBIE pe3ylbTaThl Ha 0a30BOM YpOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOLINXCS YMEHHIA:

WCIOJIb30BaTh MOHATHS: CHUCTEMA OTCUE€Ta, MaTepHalibHasg TOYKa, TPACKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHMYECKOro IBMXKEHMs, nedopmanus (yrnpyras, miacTU4ecKas),
TPEHUE, LUEHTPOCTPEMUTEIBLHOE YCKOPEHUE, HEBECOMOCTb U IIEPErpy3KHd, LUECHTP
TSKECTH, aOCONIOTHO TBEPAOE TEJIO, LIEHTP TSHKECTH TBEPAOro Tejla, paBHOBECHE,
MEXaHWYeCKHe KoyJeOaHusi M  BOJIHBI, 3BYK, UWHQPa3ByK ¥  YIBTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JATBbHO30PKOCTh, CHEKTPhl WCIYCKaHUS W TOTJIOIIeHHs, anbda-, Oera- U ramma-
W3JIy4E€HUs], U30TOIBI, SAEPHASI JHEPIeTHKA;

paznuyarh SBICHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEHHOE IBHUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHOE ABUKEHHE, CBOOOTHOE MaJIcHUE Tell, pABHOMEPHOE
JBWKEHHE 110 OKPYKHOCTH, B3aUMOJEWCTBUE TEJ, PEAaKTHUBHOE JIBU)KCHHE,
KoyieOaTeabHOe JBM)KEHHE (3aTyXalollMe M BBIHYXJIEHHbIC KoJeOaHUs), pE30HAaHC,
BOJIHOBOE JBIWKEHHE, OTpPaXCHUE 3BYKa, NPSIMOJIMHENHOE pPACHPOCTPAHECHHUE,
OTPa)KEHUE U NPEJIOMIICHHE CBETA, IIOJHOE BHYTPEHHEE OTPAXKCHUE CBETA, Pa3JI0KEHUE
0eoro cBera B CIEKTP M CJOXEHHE CHEKTPaJIbHBIX IIBETOB, JMUCIEPCHUS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTb, BOSHUKHOBEHUE JIMHEWUYATOr0 CIEKTpa W3JIy4EHUs)
II0 ONMCAHUI0 MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, AEMOHCTPUPYIOIIMX
JaHHOE (PU3HUECKOE SBJICHHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3UYECKUX SIBJICHUN B OKPYXKarolieM Mupe (B
TOM 4Hciie (pU3NYecKue SIBICHUS B IMPUPOJIE: MPWIUBHI U OTJIUBBI, JBH)KEHUE IJIAHET
ConHeYHOM CHCTEMBI, PEAaKTUBHOE JBUKEHUE JKUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 3XO, IBETa TEl,
ONTUYECKHE  SBICHUSA B  MpHUpPOJE, OHOJOTHYECKOe  JeicTBUE  BHJIUMOTO,
yIbTPaQHUOIETOBOTO M PEHTICHOBCKOTO H3IyYCHHM, €CTECTBEHHBIA DPAaJTMOAKTUBHBIN
GOH, KOCMHUYECKHE JIy4H, pPaTUOAKTHBHOE W3JIyYCHHE TPUPOTHBIX MUHEPAJIOB,
JEHCTBUE PaJIMOAKTUBHBIX M3JIyYEHHI Ha OpraHU3M 4YeJIOBEKa), IPU 3TOM MEPEBOIUTH
NPaKTUYECKYIO 3a/lauy B y4eOHYIO, BBIIENATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKM)
(bu3nYECKUX SIBICHUM;

OTIMCHIBATh M3YYCHHBIC CBOMCTBA TeNl U (PM3MUECKUE SBJICHUS, UCIIONB3Ys (prsndyeckue
BEJIMYMHBI (CpeNHss U MTHOBEHHAs CKOPOCTb Tejia MPHU HEPABHOMEPHOM JABHKECHHU,
YCKOpPEHUE, NEPEMEILECHHE, TyTh, YIVIOBAs CKOPOCTbh, CHJIA TPEHUS, CHJIA YIPYTOCTH,
CWJIa TSKECTH, YCKOPEHHE CBOOOJHOIO MaJeHUs, BEC Tela, UMITYJIbC Tesla, UMITYJIbC
CWJIbI, MEXaHWYecKasi paboTa U MOIIHOCTb, MOTEHLUAIbHASI SHEPTUSI T€Ja, MOAHITOTO
HaJl TOBEPXHOCTBIO 3€MJIM, IOTCHUMAJIbHAS SHEPIUsl CHKATOM MPYKUHBI, KHHETUYECKAsI
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SHEprus, IOJHAs MEXaHWYecKas HSHEeprus, NepuoJl U YacToTa KojeOaHuil, JnHa
BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOPOCTh CBETa, MOKAa3aTellb MPEIOMICHUS
Cpelbl), IpU ONHMCAHUM NPABUIIBHO TPAKTOBaTh (PM3NYECKHH CMBICI HCIOJIb3YEMBIX
BEJINYMH, OOO3HAYCHHS M EIUHUIBI (PU3NYECKHX BEIUYMH, HAXOAUTh (HOpMYIIH,
CBA3bIBAIOIIME JAHHYIO (U3MYECKYIO0 BEIMYUHY C JPYTMMHU BeIMYMHAMHU, CTPOUTH
rpauKy N3yYeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SABICHHUS U MPOIECCHI, UCTIOIb3Ys 3aKOH
COXpaHEHHsI DHEPTUH, 3aKOH BCEMHUPHOTO TSATOTCHUS, MPUHIMIT CYNEPIO3UIUU CHII,
IPUHIMIT OTHOCUTENBbHOCTH [ anuies, 3akoHbl HploTOHA, 3aKOH COXpaHEHHS UMITYJIbCa,
3aKOHBI OTPAXKEHHWS W TPEJIOMIICHUS CBETa, 3aKOHBl COXPAHEHHS 3apsIoBOTO U
MaccoBOTO 4YHCeNl MpHU SJACPHBIX peakusX, 0OpH OSTOM JaBaTh CIIOBECHYIO
(bOopMyYIHPOBKY 3aKOHA U 3aMTUCHIBATH €0 MATEMATHUECKOE BBIPaKEHUE,

OOBSCHATH (PU3MYECKHE TPOLECCHl W CBOWCTBA TeJl, B TOM YHUCIE U B KOHTEKCTE
CUTyallMi  NPaKTUKO-OPUEHTHPOBAHHOI'O  XapakTepa:  BBIABIATb  NPUYHMHHO--
CJICZICTBEHHBIEC CBSA3HU, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKHUX II1aroB ¢ OMOPOM Ha 2—
3 u3yueHHBIX CBOMcTBa (U3MYECKUX SABICHHH, (U3NYECKUX 3aKOHOB MM
3aKOHOMEPHOCTEN;

pemiaTh pacu€THbIC 3a]ja4u (OMUpPAIOIIMECcs Ha CUCTEMY U3 2—3 ypaBHEHMI), UCTIONb3YS
3aKOHBl M (PopMyJibl, CBsI3bIBarolIUe (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHaIN3a
YCIIOBHSI 3a/laddl 3alMChIBaTh KPATKOE YCIOBHE, BBIABIATH HEIOCTAIONIME WIIN
U30BITOYHBIE JITaHHBIC, BHIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE Ul PELICHHUS,
OPOBOIUTh pPAacy€éThl MW OICHWBATh PEATUCTUYHOCTh TOJTYYCHHOTO 3HAYCHUS
(bu3n4eCKOll BETUUNHBI;

pacrno3HaBaTh MPOOJEMbI, KOTOpPbIE MOXXHO PEUIMTh IPH HOMOLIM (HU3HYECKUX
METOZOB,  MCIIONB3ysl ~ OMHMCAaHUE  HUCCIEAOBAaHUs,  BBIICIATH  IPOBEPSEMOE
NPE/IOI0KEHNE, OICHUBATh TPABUIIBHOCTh TIOPSIKAa MPOBEACHUS WCCIIECIOBAHUS,
JIeJ1aTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOCHUN U OIIBITOB;

IPOBOJUTH OMNBITH MO HAOIIOACHUIO (PU3MUYECKUX SBICHUNA WIH (PU3MYECKUX CBOWCTB
Ten (M3ydeHne BTOpOro 3akoHa HproTOHA, 3aKOHA COXpaHEHHs YHEPTHHU, 3aBUCHMOCTh
nepuoJia KojebaHuil Npy>KMHHOTO MAasTHUKA OT MacChl Ipy3a U sKECTKOCTHU MPY>KUHBI U
HE3aBUCHUMOCTH OT aMIUTUTYbl MaJIbIX KOJIEOAHHH, MPSIMOJIMHEHHOE PacIIpOCTpaHeHNE
CBETa, pa3jioKeHUEe OeNoro cBeTa B CHEKTpP, M3yYEHHE CBOMCTB H300pa’keHHs B
IUIOCKOM 3€pKajie M CBOWCTB H300pakeHHs IIpeAMeTa B coOuparouieil JuH3e,
HaOJIOZCHNE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB H3IYYEHHUs): CaMOCTOSTEIbHO
coOMpaTh YCTAaHOBKY U3 U30BITOYHOTO HAOOpa 000pyA0BaHUS, OMMMCHIBATH XO/1 ONBITA U
ero pe3yJbTaThl, (POPMYIUPOBATH BBIBOJBI;

NPOBOJUTHh TPU HEOOXOAMMOCTH CEpPHIO NPSMBIX H3MEPEHMH, Ompenessis cpeaHee
3HaYeHUEe H3MepIeMON BeIMUYUHBl ((POKYCHOE pacCTOsIHHUE CcOOMparolel JUH3bI),
000CHOBBIBaTh BBIOOP crioco0a u3MepeHus (M3MEpUTENILHOTO TPUOopa);

IPOBOJUTh HCCIIEOBAaHUE 3aBHUCUMOCTEH (PU3MUECKUX BEJIMYMH C HCHOJIb30BAHMEM
OpSAMBIX HM3MEpPEHH (3aBHCHMOCTh IyTH OT BPEMEHH TIPH PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HayaJbHOM CKOpOCTH, Iepuoja KojeOaHMi MaTeMaTHYeCKOro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPa)XCHHUS CBETa OT yIJa MaJeHUs U
yria OpejoMIIeHHs OT yria MaJeHus1): IUIAHUPOBaTh MCCIIEI0OBAHUE, CAMOCTOSTEILHO
coOMpaTh YCTAaHOBKY, (UKCHUPOBATH pE3yJbTaThl TOJIYYEHHOW 3aBHCHUMOCTH
¢bu3nuecKkux BEIMYUH B BUJE TaOIUI U rpadUKoB, JelaTh BBIBOABI 110 pe3yjbTaTaM
UCCIIC/IOBaHHS,

NPOBOJUTh KOCBEHHBIE H3MEpeHUs (U3UUECKUX BEIUYMH (CpemHsisi CKOPOCTh U
YCKOpPEHME Tejla IIPU PAaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOJHOIO MaJCHHUS,
XKECTKOCTDh TPYKUHBI, KO3()PUIMEHT TpEeHHsI CKOJIBKEHUS, MeXaHudeckas pabora u
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MOIIHOCTb, 4YacTOTa M MEpHOj KoleOaHUH MaTeMaTHYeCKOro U IMPYKUHHOTO
MasTHUKOB, ONTHYECKass CuiIa COOMpAIoOUIe JIMH3bI, PATUOAKTUBHBIA (OH):
IUITAHUPOBAaTh W3MEPEHHUs, COOMpaTh HKCIEPUMEHTAIbHYI YCTAHOBKY M BBINOJIHATH
U3MEpEHUs, cleaysl NPeUI0KEHHON MHCTPYKIUM, BBIUMCIIATH 3HAUYEHUE BEJIMYUHBI U
AQHAJIM3UPOBATh IIOJYYEHHBIC pE3yNbTaThl € Y4YETOM 3aJaHHOM IMOIPEHNIHOCTH
U3MEPECHU;

coOmoaTh TpaBWja TEXHUKH O€30MacHOCTH TMpu pabore ¢ 1abOpaTOPHBIM
000pyI0BaHHEM;

pa3nuyaTh OCHOBHBIE NPU3HAKM H3YYEHHBIX (U3MYECKHUX MOJENed: MaTepualibHas
TOYKa, aOCONIOTHO TBEPJOE TENO, TOUYEUHBbIM HCTOYHUK CBETa, JIyd, TOHKas JIMH3a,
IUTAHEeTapHasi MOZEJIb ATOMa, HYKJIOHHAsI MOZI€JIb AaTOMHOTO $/1pa;

XapaKTepu30BaTh MPUHIUIBI JACHCTBUS M3YUYEHHBIX IPUOOPOB U TEXHUUYECKUX
YCTPONCTB C ONOPOH HA UX ONHMCaHUs (B TOM YUCIE: CIIUAOMETP, TaTYNKU MOJOKEHHUS,
pacCTOSIHUA U YCKOPEHHsI, paKeTa, 3X0JI0T, OYKH, IIEPUCKOII, (poToanmapar, ONTHIECKHIE
CBETOBOJIbI, CIIEKTPOCKOI, JIO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PM3UYECKHX SBICHUI U HEOOXOIMMBbIE (PU3NIECKHE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH M3YyUEHHBIX TEXHUYECKUX YCTPOMCTB,
M3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOLECCOB MPU PEIICEHUU y4eOHO--
NPAaKTUYECKUX 3aJ]]ad, ONTUYECKUE CXEMbl JJIS MOCTPOCHUS M300paKeHUH B IIJIOCKOM
3epKajie ¥ cOOMparolIel TuH3E;

NPUBOJIUTH TPHUMEPHl (HAXOAWTh HWHGOPMAIMIO O TMpHUMEpax) MPAKTUIECKOTO
UCTOJb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM KM3HM AN OOecredeHUus
0e30MacHOCTH NpuU OOpalieHMH C OpudopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbsI M COOJIOAEHUS HOPM SKOJIOTHUYECKOTO TOBEACHUS B
OKpYXKarolleil cpeae;

OCYILECTBIIATh TMOMCK HWHPOpManuu (u3ndeckoro conaepxkanus B HWHTepHere,
CaMOCTOATENIBHO (OPMYIHMPYsl IMOMCKOBBIM 3ampoc, HAaXOAUTh IIyTH OIpPEIeJICHUs
JIOCTOBEPHOCTH TOJIYICHHON WH(GOpPMAllMM HAa OCHOBE WMEIOIIUXCS 3HAHUW U
JIOTIOJTHUTEIIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MIPY BHINIOJIHEHUH YYEOHBIX 33JJaHUH HAay4HO--TIOMYJISIPHYIO JIUTEPATYPY
($U3NUECKOTO Co/ep)KaHus, CIpPaBOYHbIE MaTepHalbl, pecypchl cetu HTepHer,
BJIAJIeTh NPUEMAaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGOpMALMU U3
OJIHOH 3HAKOBOM CHUCTEMBI B JAPYTYIO;

C03/1aBaTh COOCTBEHHBIC MMCbMEHHBIE M YCTHBIE COOOIICHHUS HA OCHOBE MH(pOpPMALUU
U3 HECKOJBKUX HCTOYHUKOB (PHU3MUECKOTO COAEpKAHMS, MMyOJIUYHO TPEACTaBIATh
pE3yJIbTaThl MPOEKTHONW MIIM HCCIIEN0BATENBCKONW NEATEIbHOCTH, IIPU 3TOM I'PaMOTHO
HCIIOJIb30BaTh M3YYEHHbIM MOHATUHHBIA ammapar HM3ydaemoro pasiena (usukua u
COIPOBOXKIATh BBICTYIUIEHHE Npe3eHTalMed ¢ y4€ToM OCOOEHHOCTEeH ayauTopuu
CBEPCTHHKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosmnuecTBo yacos JIEKTPOHHBIE
Ne HaunmeHoBaHMe pa3/ie/ioB U TeM Kontponbusie | TIpakTiaeckue (uudpossbie)
n/n NMPOorpamMmMbIl Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThbI pecypes
Pasnea 1. @u3uka u e€ posib B NO3HAHUM OKPY/KAIOLIEr0 MUpPa
1.1 ®dwusuka - HayKa 0 MpUpoje 2 BH6H_HOTeKa 0K
https://m.edso00.ru/7f416194
bu6nmmoreka [IOK
1.2 DH3HYECKHE BEIMIHHEI 2 1 https://m.edS(I)lo.ru/7f416194
1.3 EcrecTBeHHOHAaYYHBINM METO] TTO3HAHUS 2 1 Brbmaozexa LIOK
https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pa3znen 2. [lepBonayasibHble CBeJIeHUS 0 CTPOCHUHU BellleCTBA
2.1 Crtpoenue BemecTna 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f416194
29 JIBH>KeHUE M B3aUMOJIEVCTBUE YaCTHI] 2 1 bubmmoreka [JOK
BEIIIECTBA https://m.edso0.ru/7f416194
2.3 ArperaTHble COCTOSIHHSI BEIIECTBA 2 bubmorexa [JOK
https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pa3nen 3. J/IBu:xeHMe M B3aUMoOJIeliCTBHE TeJl
bu6nuoreka [JOK
31 Mexanmaeckoe aBwxeHHE 3 https://m.edS(I)lo.ru/7f416194
bu6nuoreka [JOK
3.2 WNuepuwmsi, Macca, IIIOTHOCTh 4 1 https://m.edS(I)lo.ru/7f416194
bubnnoreka K
33 Cuna. Bujet cun 14 . 2 httgs://(r)néedsc%(.)ru/7f416194
Hroro no pazgeny 21
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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

Paspnen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH M ra3oB

41 [aBnenue. Ilepenaya naBneHus: TBEpAbIMU 3 bu6nmnoreka [JOK
' TeJIAMH, KUIKOCTAMHU U Ta3aMu https://m.edso0.ru/7f416194
bubmuoreka [JOK
4.2 JlaBIICHHE SKHKOCTH > https://m.edso0.ru/7f416194
bu6nuoreka [JOK
4.3 Atmoceproe faienie 6 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTHU U T'a3a Ha MOTPYKEHHOE v 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro no paszueny 21
Pasnea 5. Pa6ora u MomHOCTb. JHEprus
bu6nmoreka [IOK
51 Pabora u mompgocTs 3 . https://m.edso0.ru/7f416194
bu6nmmoreka [IOK
52 Hpoctbie MexamH3MEl > . https://m.edso0.ru/7f416194
bu6nmoreka [IOK
53 Mexanrieckas SHEpris 4 . https://m.edso0.ru/7f416194
Wroro no pazueny 12
Pe3epBHOE Bpemsi 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 68 12
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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

KoanuecTBo yacoB DJIeKTPOHHbIE
o HaumeHoBaHue pa3ieioB U TeM (undgposbie)
Ne i/l S—— Beero KoﬁnTpoanme HpﬁaKaneCKne 06pA30BATETbHbIC
padoThI padoThI pecypesi
Pa3gen 1. TenjioBblie siBJICHUS
. bu6mmoreka [JOK
1.1 CrpocHue U CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
12 Temosbie nporeccs! 21 . > https://m.edsi.ru/7f41810e
Hroro no pazueny 28
Pasjnea 2. DileKTpuyeckre U MATHUTHbBIE SIBJI€HHUS
21 DJIEKTpUYECKUE 3apsiibl. 3apsSyKEHHbIC TeJla 7 1 bubmuorexa [JOK
' U MX B3aUMO/ICHCTBHE https://m.edsoo.ru/7f4181ce
2.2 I1oCTOSIHHBIN NEKTPUYECKUHN TOK 20 1 7 Egg;?l(;ﬁeezig)orﬁﬂ f4181ce
bu6mmoreka [IOK
23 MarHuTHEL SBICHHS 6 L 15 https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 DICKTPOMATHHTHAA HHYKIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazueny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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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 KUIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undgposbie)
Ne ni/m HpOTPAMMDI Beero KOﬁHTpO.}IbeIe HpﬁaKaneCKne 0GPa30BATEIBHBIE
padoThI padoThI pecypesi
Pa3zgen 1. Mexanunyeckue siBJICHUSA
11 MexaHn4ecKkoe IBIKEHUE U CTIOCOOBI €T 10 1 bubnmnorexa [JOK
' OIIMCaHHUS https://m.edsoo.ru/7f41a4a6
. bubmuoreka [JOK
12 Bsaumoneiictaue e 20 ! 3 https://m.edsoo.ru/7f41a4a6
bu6nmmoreka [IOK
13 3aKombI COXpaneHHs 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 40
Paznen 2. Mexanuveckne KoJeO0aHHUS U BOJHBI
bubmuorexa [IOK
2.1 Mexanueciue konedanms ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHnueckne BOJIHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pazpen 3. DiIeKTPOMArHUTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJIE U 6 2 bubmuorexa [JOK
' AJIEKTPOMAarHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 6
Pa3pnen 4. CBeToBbIE SIBJICHUSA
bu6mmorexa [IOK
4.1 3aKOHBI pacIpOCTPaHEHHUS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
4.2 JIMH3BI ¥ ONITUYECKUE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 PazniosxxeHne 6estoro cBeTa B CIIEKTP 3 2 hitps://m.edsoo.ru/7f41ada6
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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

Wroro no pazueny 15
Pa3pnen 5. KBanTOBBIE SIBJICHUS
bubmuorexa [JOK
5.1 Hcmyckanue 1 MOTJIomEeHne CBeTa aTOMOM 4 1 hitps://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
52 CTpoenue aToMHoro s/ipa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 FLACPHEIC peakitiH ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pa3znea 6. [loBTopuTEIbHO-0000 A0 IINIT MOTYJIb
6.1 [ToBTOpenue n 0600IIEHNE CONEPIKAHUS 9 2 bubmmorexa [IOK
' Kypca ¢u3uku 3a 7-9 kimace https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27
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ITOYPOYHOE IINTAHUPOBAHUE
7 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo uacoB

Bcero

KonTtpoabHblie
padoThbI

IIpakTHyeckne
padoTsbI

Jara
HU3yUeHus

JJIeKTPOHHBbIE HH(PPOBBIE
o0pa3oBaTe/ibHbIE

pecypchl

®u3uka — HayKa O MPUPOJE.
SIBiieHus Ipupoasbl

dusnueckue ABICHUS

dusnueckue BETUUNHBI U UX
u3MepeHue

Ypok-uccnenosanue "M3mepenne
TEMIEPATYPbI IPU TOMOILN
KHUJIKOCTHOTO TEPMOMETpA U
JaTYMKA TeMIepaTypbl”

MeTo1bI HayYHOTO TTO3HAHHUS.
Onucanne pU3NYECKUX SBJICHUMN C
TTOMOIIBIO MOJIENeH

VYpoxk-uccnenosanue "[Ipoepka
THIIOTE3BI: JaJBHOCTh MOJIETA
IIapuKa, IyIueHHOrO
TOPU30HTAIILHO, TEM OOJIbIIIE, YeEM
OoJibliie BhICOTA IMycKa"

bubmunoreka IIOK
https://m.edsoo.ru/ff09f72a

Ctpoenue BemecTBa. ONBITHI,
JTIOKa3bIBAIOLIUE JUCKPETHOE
CTPOCHHE BEIEeCTBA

bubnunorexa [IOK
https://m.edsoo.ru/ff09fe0a

I[BI/I}KCHI/IG YHaCTHIl BEUICCTBa

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

Ypoxk-uccienopanue «OMNbITHI 11O
HaO0JI0ICHUIO TEIIOBOTO
pacuIupeHus Ta3oBy

10

ArpCFaTHLIC COCTOsAHMA BCIICCTBA
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https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

Oco0eHHOCTH arperaTHbIxX
cocTosaHui Boabl. O000IEHE 1O

bu6nunorexa [IOK

1 pazaeny «IlepBoHavaabHbIC https://m.edsoo.ru/ff0a0378
CBEJICHUSI O CTPOECHUHU BEILIECTBA»
12 Pasmovepmos n nepammonepros Bubmotera LIOK
https://m.edsoo.ru/ff0a05c6
JIBUKEHHE
bu6nuorexa [IOK
13 Cropocts. Eauruist ckopocth https://m.edsoo.ru/ff0a079c
14 Pacuer nmyTu ¥ BpeMeHU IBUKCHUSA bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — mepa bubmuoreka [IOK
WHEPTHOCTH Tell https://m.edsoo.ru/ff0a0c10
16 wacemn obvews rona mo ere Bufmotexa LIOK
https://m.edsoo.ru/ffOa0fee
TJIOTHOCTHU
JlaboparopHas paboTa
17 «Ormpenenenre IWIOTHOCTU TBEPOTO
Tena»
18 Pertenne 3amad mo reme bu6nunorexa [IOK
"I[1noTHOCTH BemecTa" https://m.edsoo.ru/ff0al23c
Cuna xak XxapaKTepuCTHKa
19 B3aumoieiicTeus ten. Cumna
yrpyroctu. 3akoH ['yka
JlaboparopHas pabota «3yuenue
3aBUCHUMOCTH PACTSKEHUS
20
(nedopmarin) mpyKHUHbI OT
MIPUIIOKEHHOM CHUITBDY
21 [[“IBnenue Tsarorenus. Cuna
TSKECTH
29 CBsi3b MEX]ly CUJION TSXKECTH U bubnuorexa [HOK

Maccoii tena. Bec tena. Pemenune

https://m.edsoo.ru/ff0al778
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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
https://m.edsoo.ru/ff0a1778

3aga4 o teme ""Cuia Tsoxkectn"”

Cuna TsSHKeCcTH Ha APYyrux IJjiaHeTax.

bubmunoreka IIOK

23 PH3HICCKAC XapaKTePHCTHKH https://m.edsoo.ru/ff0a1502
IJIaHET
but6mmoreka [IOK
24 Msuepetine cur. lunamomerp https://m.edsoo.ru/ff0al8cc
but6mmoreka [IOK
25 Bec Texa. Hesecomocs https://m.edsoo.ru/ff0al778
Cl1o)KeHne IBYX CHII
26 HanpaBJIeHIilH?( o 0;[HOI71 MIPSIMOM. Bubmmorexa [IOK
. https://m.edsoo.ru/ff0ala70
PaBHOnElHCTBYIOIIAS CUIT
27 Pemenue 3agad mo teme
"PaBHopeiicTByOmIas cui"
Cuna tpenus u e€ Buanl. Tpenue B but6mmoreka [IOK
28 .
MPUPOJIC M TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3yuenue
3aBUCHMOCTH CUJIbI TPCHUS
29 CKOJIB)KCHHS OT CI/IJ‘I:Ip JIABJICHUS U bubmmorexa TIOK
https://m.edsoo.ru/ff0alcc8
XapakTepa CONMPUKACAIOIITIXCS
TTOBEPXHOCTEH)»
30 PeHIeHI/IC“ 3aJ1a4 Ha E)HpGI[GJICHI/Ie
PaBHOJEHCTBYIOMICH CHIIBI
Pemenue 3asau 1o temam: «Bec
31 tenay, «I'padpuueckoe nzodpaxkeHne bubnuorexa [JOK
cuiy, « CHITBI», https://m.edsoo.ru/ff0alde0
«PaBHOICHCTBYIOIIAs] CUI»
Konrtponsnas pabota mo Temam:
«MexaHHYeCcKOe JBIKCHHUC,
32 «Macca, mIoTHOCTEY, «Bec Tenay,
«I"pacdnueckoe U300paskKCHHUE CHITY,
«Cunn»
33 JaBnenue. CiocoObl yMEHBIICHUS U bubmuoreka [IOK
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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

YBCIUYCHUSA OABJICHUSA

https://m.edsoo.ru/ff0a20a6

I[aBJ'IeHI/Ie raza. 3aBUCHMOCTb

34 JaBJIEHUS ra3a oT 00BéMa Bubmaorexa LIOK
’ https://m.edsoo.ru/ff0a2376
TEMIEPATYPhI
5 | e e Bumorera 10K
» AU ) https://m.edsoo.ru/ff0a25b0
3akod ITackais
36 | assmos nefiexmment s BuGmorexa LIOK
8 https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenue 3agau mo teme «/laBnenue bubnuorexa [JOK
B JKMIKOCTH U rase. 3akoH [Tackamnsa» https://m.edsoo.ru/ff0a2826
but6mmoreka [IOK
38 Coobmaromuecs cocy et https://m.edsoo.ru/ff0a2970
39 IM'uapaBiuueckuii mpecc bubmmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [TopmHeBoin
JKUIKOCTHBIN HacOC
a1 ATmocdepa 3eMiau U IPUIUHBL € bubnmnorexka HOK
CYIIECTBOBAHMS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3myxa. AtmochepHoe bubmmnorexka HOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atMmocdepHOro bubmmoreka [IOK
nasiienusi. OneiT Topprueu https://m.edsoo.ru/ff0a2da8
44 3:§§§EX; ZTTBBiZIoOTi?EI;HOFOOBHeM bubmaorexa LJOK
A AYP https://m.edsoo.ru/ff0a2fc4
Mops
45 bapometp-anepouns. AtmocdepHoe bubnuorexa [JOK
JIABJICHHUE Ha PA3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3agay mo reme "

ATtmocdepHoe napneHue"
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JelicTBrE )KUIKOCTH U Ta3a HA

47 MOTPYKEHHOE B HUX TEJIO bubmorexa LIOK
' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaGopatopHas pabota
48 «OrnpeneneHne BITAIKABAIOIIEH but6mmoreka [IOK
CHJIBI, JICUCTBYIOIIIEH Ha TEJO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B JKUJKOCTb)
JlaGopatopHas paboTa 1o Teme
p | ame oo Bunorsa LOK
. https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KUJKOCTh YaCTH
Tea»
bubanoreka LIOK
50 Inasanue en https://m.edscI)lo.ru/fan3a96
JlaGopaTtopHas pabota
"KoHcTpynpoBaHnue apeoMeTpa Win
51 KOHCTPYHPOBAHHE JIOJKU U
onpezaeneHue eé
IrPy30M0ABEMHOCTH"
Pemenue 3aga4 mo remam:
52 «ITnaBanue cynos.. but6mmoreka [IOK
BosznyxoriaBanuey, «/laBnenue https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJN, )KUJIKOCTEH U Ta30B)»
KonTponbnas paborta o teme
53 «JlaBnenue TBepABIX TEN,
JKUJIKOCTCH U Ta30B»
bubanoreka LIOK
>4 Mexamiecias padota https://m.edscI)lo.ru/ff0a3f82
but6mmoreka [IOK
55 MormHocTs. EARHAIE MOMHOCTH https://m.edsoo.ru/ff0a3f82
56 Ypok-uccienosanue "Pacuér

MOIIIHOCTH, pa3BHBaeM0fI IIpu
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noabEME 10 JecTHHUIE"

57

[IpocTteie Mexanu3Mmsbl. Poryar.
PaBHOBecue cui Ha ppryare

58

Poruaru B TexHuke, ObITY U
npupoje. Jlaboparopuas pabora
«HccnenoBanue ycinoBui
PaBHOBECHSI pblyara

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

59

Pemenue 3amau 1o teme «Y CII0BUA
paBHOBECHSI pblUaray

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

60

Koaddunment noneznoro aeincTeust
MexaHu3zMa. JlaboparopHas padora
«M3mepenne KII/] HaknoHHOM
IIJIOCKOCTHY

0.5

61

Pemenue 3agau no teme "Pabora,
MortrHocTh, KIT/"

bu6nunorexa [IOK
https://m.edsoo.ru/ff0a4c48

62

63

64

MexaHuueckas OHEpPIus.
Kunernueckas u NOTCHIMAaJIbHAasA
QHCPIuAa

3aKOH COXpaHEHHUS MEXaHUYECKOU
SHEPTrHU

Y PpOK-3KCIIEPUMEHT IO TEME
"JKCrepUMEHTAIbHOE ONPEICIICHUE
W3MEHEHUSI KHHETUYECKOU U
MOTEHUMATBHOW SHEPIUU NPHU
CKAaTBhIBAHUH TeJIa TI0 HAKJIOHHOU
IJIOCKOCTH"

bubmunoreka IIOK
https://m.edsoo.ru/ff0a4252

bu6anoreka LIOK
https://m.edso0.ru/ff0a4360

65

KonTponbhas pabora o Teme
«PaboTta 1 MOITHOCTb. DHEPTUs»

66

PezepHbiii ypok. Pabora c
TEKCTaMH I10 TeMe "MexaHuueckoe
nBIKeHne"

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

67

PeseprHbIii ypok. Pabora ¢

bubmuoreka [IOK
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https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

TekcTaMu 1o TeMe "JlaBimenue
TBEPJBIX TEJN, KUIKOCTEN U ra3oB"

https://m.edsoo.ru/ff0a4ffe

PesepsHylit ypok. Pabota ¢

68 TekcTamu 1o teme "Pabora. 1
MomutHocTh. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME

34



https://m.edsoo.ru/ff0a4ffe

8 KUIACC

KoanuyecTBO 4acoB

DJIeKTpOHHbIe HU(pPOBBIE

Ne Mara
wn Tema ypoka Beero Kontpoabubie | IlpakTuueckue W3ydeHHs o0pa3oBaTe/bHbIE
padoThI padoThI pecypchl
OcHOBHbBIE TIOJOXKEHUS
1 MOJIEKYJISIPHO-KUHETHYECKOM 1 bubnuorexa [JOK
TEOPUU U UX OIBITHHIC https://m.edsoo.ru/ff0a5256
TTOITBEPIKICHUS
2 Macca 1 pazMep aTOMOB U MOJIEKYJI 1
o | Moo mmeron | BiSorsa 10K
https://m.edsoo.ru/ff0a540e
BEIlIECTBA
OOBsicHEeHHEe CBOUCTB TBEPOTO,
KHUKOTO U Ta3000pa3HOTo
4 COCTOSIHMI BEIIECTBA HA OCHOBE 1
MOJI0)KEHUN MOJIEKYJIIPHO-
KHHETUYECKOUN Teopuu
5 Kpucrammaeckne n amopHbIe 1 bubmuoreka [IOK
Tena https://m.edsoo.ru/ff0a5800
6 CmauuBaHue ¥ KanWUISIPHOCTb. 1 bu6muoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemnoBoe pacHIMpeHne U CKaTHE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TEMIIEpaTyphl
8 CO CKOPOCTBIO TETIOBOTO JBHKEHUS 1
YaCTHII
9 Buytpennss sneprusi. CriocoOb1 1 bubnuorexa [JOK
W3MCHEHUs BHYTPEHHEH YHEPriH https://m.edsoo.ru/ff0a5c60
but6mmoreka [IOK
10 Bratet reruonepeatiu ! https://m.edsoo.ru/ff0a6412
11 Ypok-koudbepenmus "[IpakTudyeckoe 1 1 butmmoreka [IOK
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https://m.edsoo.ru/ff0a5256
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https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
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HUCIIOJIL30BaHUE TEIUIOBEIX CBOICTB
BEILIECTB U MATEPUAIIOB B LEAX
sHeprocoepexeHus "

https://m.edsoo.ru/ff0a65c0

KoanyecTBO TEIIOTEHL. YV nenpHas

bu6nunorexa [IOK

12 TETIOEMKOCTh https://m.edsoo.ru/ff0a6976
s | T mammors Seas B LOK
https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGopaTopHast pabota
14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEII000MEHA TPU CMEIIMBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U ropsiuerd BobI"
Pacuer xkonndecTBa TEILIOTHI,
15 HE0OXO0IMMOTO JIJIsl HATPEeBAHUS
TeJa M BBIJIETSIEMOTO UM TIPU
OXJaXKICHUU
TOpHAas T
16 ?ggggiengie r})/j[zib?{oﬁ Eubmaorexa LOK
" https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIECTBA
17 DHeprus TOIIMBA. Y JeabHas bu6nunorexa [IOK
TEIJIOTa CrOpaHHus https://m.edsoo.ru/ff0a7b5a
18 Egﬁ:&iﬁiﬁf I;SEB?{)IH;LHM bubmorexa LIOK
' https://m.edsoo.ru/ff0a71d2
TEIUI0Ta IIJIaBICHHS
19 ?Sggg;f:igi:lz ?f?{iﬁi{oﬁ TEIUIOTHI bubmmorexa LIOK
" https://m.edsoo.ru/ff0a72fe
TJIABJICHUS JIbJIa
20 ITapoo6pa3oBaHue U KOHIEHCALUS. bubmuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y genbHas TemioTa Bubmuotexa LIOK
21 napooOpa3oBaHUs ¥ KOHJICHCALINH.

3aBUCHMOCTh TEMIIEPATYPHI

https://m.edsoo.ru/ff0a786¢
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https://m.edsoo.ru/ff0a7088
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KHUIIEHUSI OT aTMOC(EepHOTO
JTABJICHHUSI

22

Brnaxnocts Bo3ayxa. JlaboparopHas
pabota "Ornpenenenue
OTHOCHTEJIBHOM BIa’KHOCTH
BOo3ayxa'

bu6nunorexa [IOK
https://m.edso0.ru/ff0a7628

23

Pemienue 3agau Ha onpeneseHne
BJIQXKHOCTH BO3yXa

24

[TpuHIHITE paOOTHI TEIIIOBBIX
neurareneil. [laposast TypOuHa.
JIBuraTess BHYTPEHHETO CTOPaHUs

25

KIII TermoBoro nBuratess.
TennoBble IBUTATENIN U 3aIlUTa
OKpY>Karomei cpebl

bubmnoreka IIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMsI U MTPEBPALLEHUS
SHEpPr'uy B TEIJIOBBIX Mpolieccax

27

28

[ToaroroBka K KOHTPOJILHOU paboTe
1o TeMme "TerIoBrIe SIBIICHHUS.
N3MmeHeHne arperaTHbIX COCTOSTHUIN
BerecTna"

KonTponbhas pabora o teme

"TensoBele siBiIeHud. M3MeHeHmne
arperaTHbIX COCTOSIHMH BerecTra'

bubnuorexa [IOK
https://m.edsoo.ru/ff0a83f2

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

29

Dnexktpusanusd Tein. /[Ba poaa
SIEKTPUUYECKHUX 3aPsI0B

30

Ypok-uccienoBanue
"OnexTpuzanus TeJl UHAYKIUEH 1
MIPU COMPUKOCHOBEHUH"

31

B3anmoneicTere 3apsyKeHHBIX TEll.
3akon Kynona

bubmnoreka IIOK
https://m.edsoo.ru/ff0a87e4

32

DIIEKTPUUYECKOE TOJIE.
HanpshKeHHOCTD DJIEKTPHYECKOTO

bubmnoreka IIOK
https://m.edsoo.ru/ff0a8a0a
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https://m.edsoo.ru/ff0a7628
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

noss. [IpuHImMn cynepno3uiuu
3JIEKTPUUECKUX TTOJIEN

Hocwuremm OJICKTPUYCCKUX 3apAd0B.

33 OnemenTapHsbIi 3apsan. CtpoeHue
aToma

34 [IpoBOAHMKY M TUAIIEKTPUKU. 3aKOH bubmuoreka LIOK
COXpaHEHHUsI AICKTPUIECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3anau Ha npuMeHEHUE bu6nuorexa [IOK
CBOMCTB DJICKTPHUCCKHX 3aps/IOB https://m.edsoo.ru/ff0a90cc

o | o v B LOK

' https://m.edsoo.ru/ff0a95a4
JIEKTPHUUECKOTO TOKA
37 JIeHCTBHS SJIEKTPUUECKOTO TOKA bubmorexa TTOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "Jleiicteue

38 ANEKTPUYECKOTO OIS Ha 1
MIPOBOJAHUKY U TUAJIEKTPUKH"

39 ONEeKTpUYECKUH TOK B METAIUIAX, bu6mumoreka [IOK
KHMJIKOCTSX M ra3ax https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas Lemb U eé
COCTaBHBIE YACTH

g | o T o . B LOK

" ' https://m.edsoo.ru/ff0a8bd6
CHUJIBI TOKa
DneKTpuuecKoe HalpsKEHHE.

42 Boast™merp. JIabopaTopHas paborta 05 bu6mmoreka [JOK
"H3mepeHue 1 peryimpoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpsiKeHus"

w | S o B 10K

https://m.edsoo.ru/ff0aa738
BELIECTBA
44 JlaGopaTopHas pabora 1 butmmoreka [IOK
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"3aBUCUMOCTD AJIEKTPUIECKOTO
COIIPOTHUBIICHUS IPOBOIHUKA OT €TI0
JUTMHBI, IJI0OLaI1 TOTIEPEYHOr0
ce4eHMs U MaTepuaia”

https://m.edsoo.ru/ff0aa738

3aBUCUMOCTH CHIIBI TOKA OT

45 HanpsbkeHus. 3akoH OMa Jist bubmaorexa LIOK
) https://m.edsoo.ru/ff0aad44a
y4acTKa Lenu
JlaGopatopHas pabota
o | e wmcmorm oo Bumorera 10K
’ ’ https://m.edsoo.ru/ff0aa04e
COIPOTHUBIICHUS PE3UCTOPA U
HaIpsLKEHUs Ha pe3ucrope”
47 [TocnenoBarensHOE U MapajlieIbHOE
COEJIMHEHUS IPOBOJIHUKOB
JlabopaTtopHast pabota "IIpoBepka
48 IIpaBUJIa CIIOKEHUS HANIPSYKEHUN bubmmoreka LIOK
MIPH TOCIIEIOBATEIILHOM https://m.edsoo.ru/ff0aaa58
COEJIMHEHUH JIBYX PE3UCTOPOB"
JlabopaTtophas padota "IIpoBepka
49 TIpaBuWJIa JUIsS CHUJIBI TOKA MPU bubnmoreka [JOK
napasuieIbHOM COeTUHEHUN https://m.edsoo.ru/ff0aadle
pe3ucTopos"
o | Lomemesn s puuezeme s LOK
https://m.edsoo.ru/ff0aaf8a
COEJIMHEHUS IPOBOJIHUKOB
Pabora u m
51 3n§1?rpnqec(:<1c])1rHoO§<T)I;<a. 3akoH bubmmorexa LIOK
https://m.edsoo.ru/ff0ab124
[xoyis-Jlenua
52 ?SESE;ZEEE:IZ gzg(());il 1 MOIITHOCTH Enbmrorexa IOK
. https://m.edsoo.ru/ff0ab3e0
ANEKTPUYECKOTO TOKa
53 DJIEKTpUUYECKHE 1IENU U bubnmnoreka [JOK
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MOTPEOUTENH DIIEKTPUIECKON
sHepruu B 6bITy. KopoTkoe
3aMBbIKaHHEC

https://m.edsoo.ru/ff0ab660

[ToaroroBka Kk KOHTPOJIBHOU paboTe
1o TeMe "DIEKTPUYECKUE 3apsiabl.

bubnuorexa [JOK

54 3apsHKEHHBIE TENA U UX
p o . https://m.edsoo.ru/ff0abd2c
B3auMoaeiicTeus. [1ocTOSHHBIN
3JEKTPUYECKUM TOK"
KonTponbhas pabora o teme
"DIeKTpUYECKHUE 3apAbL.
55 3a H)KGI:{HI)IG TEeIa I/IpI/Ii bubmmorexa LIOK
P - . https://m.edsoo.ru/ff0abea8
B3aumogeiicTBus. [1ocTOSTHHBIN
3JIEKTPUYECKHUM TOK"
56 ITocTossHHBIE MAaTHUTEL, UX
B3aMOJEHCTBUE
57 VYpok-uccnenosanue "N3yuenue 1 bubnmoreka [JOK
MOJIEU TOCTOSTHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruutHoe nosie. MarauTHoe noJie
58 3eMiIM U ero 3HaYeHUe JUI JKU3HU Bubmaorexa LIOK
https://m.edsoo.ru/ff0acOba
Ha 3eMie
OmbIT DOpcTena. MarauTHoe mose
59 JIEKT I/II‘)ICCKI([)FO TOKa Marautaoe Eubmaorexa LOK
p https://m.edsoo.ru/ff0ac1d2
T0JI€ KaTYIIKH C TOKOM
[IpumeHeHHe IIEKTPOMArHUuTOB B
texHuke. JlaboparopHas pabota bubmuoreka [IOK
60 " % 0.5 ]
N3yyenne neiicTBUS MarHUTHOTO https://m.edsoo.ru/ff0ac74a
T0JIs1 HA MPOBOJHUK C TOKOM"
DNEKTPOBUTATENH TTOCTOSTHHOTO
ToKa. Mcnoin3oBaHue
o but6mmoreka [IOK
61 ANEKTPOABUTaTENeH B TEXHUUECKUX

YCTPOMCTBAX U HAa TPAHCIIOPTE.
JlaboparopHas paboTa

https://m.edsoo.ru/ff0ac86¢
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"KoHCTpynpoBaHue U U3y4YECHHE
paboThI a1ekTpoABUTaTess”

62

Omertel Papajes. 3akoH
AMEKTPOMArHUTHOW UHIYKITHH.
[TpaBuio Jlenna

63

Onekrporeneparop. CriocoObr
MOJTYYCHHS DJICKTPUICCKOW
SHEPruu. DJIEKTPOCTAHIINYU HA
BO300HOBIISIEMBIX HCTOYHHKAX
SHEPIrUU

64

[ToaroroBka K KOHTPOJIBHOM paboTe
110 TeMe "DJIEKTpUYECKUE U
MAarHuTHBbIE sIBJIEHUS"

65

KonTponbhas pabota o teme
"DeKTpUYEeCKrE U MAarHUTHBIC
siBieHUs"

bubmnoreka IIOK
https://m.edsoo.ru/ff0ach14

66

PesepsHylit ypok. Pabota ¢
TeKkcTaMu 110 TeMe "TeruioBrIe
saBiieHUA"

butmmoreka [IOK
https://m.edsoo.ru/ff0accbe

67

PeseprHrlit ypok. Pabota ¢
TekcTamu 1o TeMe "[locTosHHBIN
3JEKTPUYECKUN TOK"

bubmunoreka IIOK
https://m.edsoo.ru/ff0acdc6

68

PesepsHylit ypok. Pabota ¢
TEKCTaMH 110 TeMe "MarduTHbIE
SABIICHUS"

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68

145
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9 KUIACC

KoandecTBo 4acos

DJIeKTpPOHHbBIe N (ppoBbIE

Ne Hara
wn Tema ypoka Beero Kontpoabusbie | IlpakTHueckue s~ o0pa3oBaTe/ibHbIE
padoThI padoThI pecypchl

1 MexaHn4yeckoe JBUKEHUE. 1
MarepuaibHas TOYKa

2 Cucrema otrcueta. OTHOCUTEIBLHOCTD 1 bubmuoreka [JOK
MEXAHUYECKOTO ABKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITPAMOIMHEHOE 1 bu6nuorexa [IOK
JBHKECHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpAMOIIMHENHOE

4 nBikeHue. CpeHss 1 MTHOBEHHAs 1
CKOPOCTb

5 [IpssMOnMHENHOE PaBHOYCKOPEHHOE 1 bubmmoreka [IOK
JIBHKCHHE. Y CKOpPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh IPSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBHKEHHUSI. 1
I'paduk ckopoctn
JlaGopaTopHnas pabota

7 "OnpeneneHue yCKOpeHus Teja npu 1 1 bubmmoreka [JOK
PaBHOYCKOPEHHOM JIBH)KEHHU TI0 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM mockocth"

8 CBoOoauoe nagenue teir. OnpITh 1
lanunes
PaBHOMEpHOE ABHKEHUE TIO

9 okpyxHocTH. [lepnon u yacrora 1 bubmmoreka [JOK
obpamienus. JInneitnas u yriopas https://m.edsoo.ru/ff0ael76
CKOpOCTH

10 LleHTpOoCTpEeMHUTEIEHOE YCKOPECHHE 1

11 IIepssiii 3axoH HeroroHa. Bekrop 1 bubnuorexa [IOK
CHUJIBI https://m.edsoo.ru/ff0ae612
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Bropoii 3akon HeroToHa.

bu6mmorexa [IOK

12 PaBHOpCHCTBYIOIIAS CHITA https://m.edsoo.ru/ff0ae72a
13 Tpetwnit 3akoH HproTOHA. bubnuoreka [IOK
Cynepnosunius Cuil https://m.edsoo.ru/ff0ae982
14 Pewrenne 3aga4 Ha mpuMeHeHHE bubnnoreka [IOK
3ak0HOB HiroToHa https://m.edsoo.ru/ff0aeb6c
bu6mmorexa [IOK
15 Cuna ynpyroctu. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenune 3amay o reme «Cuia
YIPYTOCTHY
17 fgiogwe?:l{{i; I:Iilgc?TT;OCTH bubmorexa LIOK
peaL https://m.edsoo.ru/ff0aee28
TIPYKHHBD)
bu6nmmorexa [IOK
18 Cua Tpenus https://m.edsoo.ru/ff0af738
19 Pemenue 3amau no teme «Cuia bu6mmoreka [JOK
TPEHHS» https://m.edsoo.ru/ff0afa26
20 | "Onpeeremme voodmmmenra Bumnorexa LIOK
pea " H https://m.edsoo.ru/ffOaf8be
TPEHUS CKOJIBLKCHUS
| B o e Se B 10K
"o YHpY ' https://m.edsoo.ru/ff0afb8e
TpeHUs
20 | maroremm, Vexopaums cacbomnore bumotexa LIOK
) p A https://m.edsoo.ru/ff0af044
mageHust
Ypok-korpepenuus "/[Bmkenue ten
23 BOKPYT I'PaBUTAIMOHHOTO IIEHTPA
(Conneunas cuctema). ['amaktuku"
Pemenue 3agad o reme "Cuiia Bubnuotexa LOK
24 TSXKECTU U 3aKOH BCEMUPHOTO

TATOTEHUS"

https://m.edsoo.ru/ff0af5f8
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[IepBast kocmu4eckas CKOPOCTb.

bu6mmorexa [IOK

25 HeBecoMocTh U eperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHe MaTepuaIbHOW TOUYKH.

26 AGCOMOTHO TBEPIOE TEIIO. bubnuorexa [IOK
PaBHOBecue TBEPAOro TeIa ¢ https://m.edsoo.ru/ff0afe36
3aKpEIIEHHON OCBIO BpalleHUs

27 MowmeHT cuibl. LleHTp TskecTn

28 Pewenue 3agau no reme "MomeHT bubnmnoreka [JOK
cuibl. Llentp Tshxectn" https://m.edsoo.ru/ff0b02b4

o | Hororesxrompenipator B 10K

. " ‘ https://m.edsoo.ru/ff0b0408
B3aumopeiictBue ten
Kown bHas Ta 10 TEM
30 "l\(j[ej(z?{iqeacxgs i(];I/IE;Ke?{I/I: ) bubmorexa LIOK
. " ' https://m.edsoo.ru/ffOb06ec
BszaumoneiicTeue Ten
HNmnynsc Tena. UMiynsc cUiibl.

31 3aK0H COXpaHEHHUs UMITYJIbCa. bubmmoreka [JOK
VYnpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aMMOJICHCTBHE

32 Pemenue 3amau no teme "3akoH bu6mmoreka [JOK
COXpaHEHUsI UMITyJibca" https://m.edsoo.ru/ff0b096¢c

33 VYpok-koHpepenuus "PeakTuBHOE
JIBUKEHHE B IIPUPOJIE U TEXHUKE"

bu6nmoreka [IOK

34 Mexannueckas paboTa 1 MOIIIHOCTb https://m.eds00.ru/ff0b0as4

35 PabGota cuibl TSHKECTH, CHIIBI bu6nmorexa [IOK
YIPYTOCTH M CHJIbI TPSHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTopHas pabota

36 «Ormpenenenne paboThl CHITBI TPEHUS
IIPY paBHOMEPHOM JBHKEHUU TeJa
10 TOPU30HTAIBHOU MMOBEPXHOCTH

37 CBsI3b SHEpPrUU U PaOOTHI.
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[ToreHmanpHas SHEPrust

Kunernueckas sneprus. Teopema o

bubmuoreka [JOK

38 KUHETUYECKOW YHEPTUH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUU B
MEXaHHUKE
40 JlaGopaTopHas pabora «/3yuenue bu6nuoreka [IOK
3aKOHA COXPAHEHUS SHEPTUI» https://m.edsoo.ru/ff0b12fe
a1 KonebarenbHO€E ABMKEHUE U €TI0 bu6mmoreka [JOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858
2 Bumywrenime xorcdans Bafmorexa LIOK
YA ' https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MareMaTH4ecKuil ¥ NpyKUHHBIN
MasiTHUKU
y | L o B 10K
pHOA https://m.edsoo.ru/ff0b197a
IPYKUHBI ¥ MacChI Tpy3a»
45 [IpeBpaienue 3Heprun npu
MEXaHHUYECKHUX KOJICOAHMSIX
46 fgiOEaTe?II;I}{I?/I}L szalli(;zim U TIeproJia bubmorexa LIOK
pefexe pHoz https://m.edsoo.ru/ffOblaec
KoJie0aHui NPY>KUHHOTO MasiTHUKA
Jlaboparopnas pabota «I[IpoBepka
47 HE3aBHUCHMOCTH TIEPHOJIa KOJIeOaHmit bu6mmoreka [IOK
rpy3a, MOABEUICHHOTO K HUTH, OT https://m.edsoo.ru/ff0b197a
MAaccChl Tpy3a»
8 wexammcosin som Tipotommmc Bubmrorera LIOK
- HpoA https://m.edsoo.ru/ff0b21fe
TIOTIEPEYHBIC BOJTHBI
VYpoxk-koHpepenuus "MexaHudeckue
49 BOJIHBI B TBEPJIOM TEIIE.

CelicMuuyeckue BOJIHEI"
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50

3Byk. Pacnipoctpanenue u
OTpaKeHHE 3BYKa

51

VYpoxk-uccienosanue "Habmrogenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'pomMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

Ypok-koHpepeHius "Y1pTpa3Byk u
nH(ppa3ByK B IPUPOJIE€ U TEXHUKE"

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

54

[ToaroroBka Kk KOHTPOJIBHOU paboTe
1o TeMe "3aKOHbI COXPaHEHHUS.
Mexannueckue KoueOaHus U BOJTHEL"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

Kontponbnas padota o teme
"3aKOHBI COXpaHEHUS.
Mexanndeckue KojieOaHusi U BOJIHBI'"

56

QHCKTPOMB.FHI/ITHOC IIOJIC.
QHCKTPOMaFHI/ITHI)IC BOJIHBI

bubmuoreka [JOK
https://m.edsoo.ru/ffOb2abe

57

58

CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
Ypoxk-konpepenuus "Llkana
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanue 371€KTPOMarHUTHBIX
BOJIH JIJII COTOBOM CBA3H"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b2fe6

59

Ypoxk-uccienosanue "N3yuenue
CBOWCTB 3JICKTPOMAaTrHUTHBIX BOJH C
TIOMOIIIbI0 MOOWJIBHOTO TenehoHa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b2c6c

60

Pemenne 3a1a4 Ha OIIPCACICHHUC
HaCTOTHhI U JJIMHBI
SHCKTPOMaFHHTHOfI BOJIHBI

61

DneKTpOMarHuTHasl IPUpPOAa CBETA.
CxopocTh cBeTa. BonHOBBIE
CBOMICTBA CBETa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b31d0

62

Hcrounuku csera. IlpsamonuHeitnoe

bu6nmoreka [IOK
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pacrpocTpaHeHHE CBETa. 3aTMEHUS
Connua u JlyHsl

https://m.edsoo.ru/ff0b3658

3aKOH OTpa)keHUsI CBeTa. 3epKaJa.

63 Pemienue 3aga4 Ha mpuMEHeHNE bubmorexa LIOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaXKEHHsI CBETa
64 [Ipenomnenne ceera. 3akoH bu6nuoreka [IOK
MPEIOMJICHHUS CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpPEHHEE OTPAKCHHE
65 cBeTa. Mcnonp30BaHre MOTHOTO bubmuotexa [{OK
BHYTPEHHETO OTPAXECHHUS B https://m.edsoo.ru/ffOb3c5¢c
ONTUYECKUX CBETOBOJIaX
JlaGopatopHas pabota
"UccnenoBanue 3aBUCUMOCTH yTJia
66 MPETOMIICHHUS] CBETOBOTO JIy4a OT
yTjia MaJIeHusl Ha TpaHulie "BO31yX-
creksio""
VYpok-koHpepeHus
"Ucnonp30BaHue MOJTHOTO
67 BHYTPEHHETO OTPaKCHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3p"
bu6mmoreka [JOK
68 JIua3el. OnTHYecKas CUiia JIMH3BI https://m.edso0.ru/f0b3f2c
69 ITocTpoenne nzobpaxxeHuil B TMH3aX bubmmorexa [IOK
https://m.edsoo.ru/ff0b444a
JlaGopaTopHas pabota
70 "Onpenenenue GOKyCHOTO bubnuotexa [JOK
PacCTOSIHUS U ONTHYESCKOW CHITBI https://m.edsoo.ru/ff0b4206
cobuparoniei JuH3bI"
71 Ypok-koHpepenius "OnTuaeckue bubnmnorexa [JOK
JIMH30BbIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 ['ma3 kak onruyeckasl CuCTeMa. bubmuoreka [JOK
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3penne

https://m.edsoo.ru/ff0b4684

Ypok-koHpepentus "JledexTo

73 "
3penusi. Kak cOXpaHuTh 3peHue
PasnoxxeHue 6enoro cBeTa B CIIEKT.

74 Omnertel HetoTona. Crioxenue bubmuotexa [{OK
CIEKTpaJIbHBIX IIBETOB. Jlucmepcust https://m.edsoo.ru/ff0cOf4c
cBeTa
JlaGopatopHas padota "OnbITHI 1O

KCHH IO CBETa B CIICKT
p | Eenmmeme S s » ey B 10K
https://m.edsoo.ru/ff0cOe2a
IIpU X HAOJIOJICHUN Yepe3
LBETOBbIE (QUILTPHI"
VYpok-npaktukyM "BonHoBble

76 CBOMCTBA CBETA: AUCTIEPCHS,
unTepbepeHius u gudpaxuus"

77 Omnsite Pe3epdopaa u mranerapHas bubmmoreka [JOK
MOJIEJb aToMa https://m.edsoo.ru/ff0c12a8

78 [Tocrynater bopa. Monens atoma
bopa

79 arovow. Knawm, Mumeionre Bafmorexa LIOK

’ ' https://m.edsoo.ru/ff0c144c
CIEKTPBI

80 Ypok-npaktukym "HaGnronenue bubmmoreka [JOK
CIEKTPOB HCITyCKaHUs" https://m.edsoo.ru/ff0c1550

81 PagnoakTHBHOCTE U €€ BHJIBI bubmorexa HOK

https://m.edso0.ru/ff0c1672

82 CrpoeHue aTOMHOTO sizipa. bubmmoreka [JOK
Hykionnas moenb https://m.edsoo.ru/ff0c18ac

83 PanuoaxkTiBHBIE IPEBpALICHMUS. bubmmoreka [IOK
H3oTtomnbt https://m.edsoo.ru/ff0clal4

84 Pemenue 3anay 1o reme: bubmuoreka [JOK

"PagnoakTHBHBIC OpEeBpaIicHUs"

https://m.edsoo.ru/ff0clb4a
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85

[Tepron nonypacnana

VYpok-koHpepeHuus

bubmuoreka [JOK

n

86 PajMOaKTHBHEIE M3y ICHM ]?, https://m.edsoo.ru/ff0c2126
IpUPOJE, MEAUIIMHE, TEXHUKE
SnepHbie peakuu. 3aKOHBI

87 C(J)IXIfaHeHIEH SaI;HIIOBOFO u bubmmorexa [IOK

https://m.edsoo.ru/ff0c1c58
MacCOBOT'0 YHCET

88 DHeprus CBSI3U aTOMHBIX SIIEP. bubnmnoreka [JOK
CBs13b MacChl ¥ SHEPTUU https://m.edsoo.ru/ffOcld7a

89 Pewenne 3agau no reme "AnepHeie
peakiuu"

90 Peakuuu cuHTtes3a u neneHus saep. bu6nmoreka [JOK
Hctounnku saepruu CotHIIA U 3BE3]1 https://m.edsoo.ru/ff0c1e88
VYpoxk-kouhepennus "Anepras

91 sHeprertuka. Jlencreus
pPaZMOaKTUBHBIX U3TyUYEHUI Ha
YKUBBIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOJILHOU paboTe
1o TemMe "DIeKTPOMarHuTHOE ToJIe. bubmmoreka [JOK
92 .
DJIEKTPOMAarHUTHBIC BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBBIC siBIICHHS"
KonTtponbHas pabota no teme
93 "DJIEeKTPOMAarHUTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJHBIL.
KBanToBbIC siBICHHS"
[ToBTOpEeHME, 00600IICHNE.
94 Ha60pETopH;,Ie pa6H;Tm 0 KypcCy bubmorexa [IOK
i . N https://m.edsoo.ru/ff0c245a
B3aumopeiictBue ten
IToBTOpEHU Hue. Pemenu
95 paocqeOTII){iIx i; I?SI?S(:JTl;H}?HXesa;aq ) bubmorexa LIOK
" " https://m.edsoo.ru/ff0c2572
1o TeMe "TermoBbie MPOLECCHI
96 [ToBTOpenue, 0600meHue. Pemenue bu6mmoreka [IOK
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pacyeTHBIX U KaUeCTBEHHBIX 3a]1a4
o Teme "KIIJ] TermoBbix

https://m.edsoo.ru/ff0c2a22

aBurareei”
57 | paconmm n xasermenm | 1 bumorexa LIOK
P | A " https://m.edsoo.ru/ff0c2b30
o teme "KIIJI a5ekTpoycTaHOBOK
98 Tobonrei oo ype 1 1 bubmmorexa LIOK
N paTop P " ypey https://m.edso0.ru/ff0c2c52
CBETOBEIC SIBICHUS
| oo obobueme ifomc | B LOK
" https://m.edsoo.ru/ff0c2d6a
COXpPaHCHHUA B MCXaHUKC
100 | roseremm no rewe "KoscGumann | 1 Busmrorexa LIOK
. https://m.edsoo.ru/ff0c2e82
BOJIHBI
101 | romermmenng vowe "Cneme | 1 Bu6morera LIOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[loBTOpenue, 06061menue. Pabora c
102 TekcTtamu 1o Teme "KBaHToBas u 1
anepHas pusuka'
OBIIEE KOJIMYECTBO YACOB I10 102 97

[TPOTPAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MNPOLECCA

OBS3BATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIJ151 YYEHUKA

» ®usuka, 7 xknacce/ [lepeimkun A.B., OGIecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAy; Axninoneproe oobmectBo «M3narensctBo «lIpocBemenuer»

METOAUYECKHUE MATEPUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET
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