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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo (u3KMKe HAa YpPOBHE OCHOBHOIO 0OLIero OOpa30BaHUS COCTaBJIECHA Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHU K pe3yiabTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanbHoil paboueld mporpammbl BocnuTanus ¥ KoHuenmuu mnpenojgaBaHus y4eOHOTO
npeaMera «Pusukay.

Conmepxanue  mporpaMMbl 1o (U3MKE  HAmpaBIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH OOYYAIOIIMXCS W OpraHu3aluio H3ydyeHus (U3HKH Ha
JEeSTeIbHOCTHOW OCHOBe. B mporpamMMe mo (u3uMKe YYUTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npeamera B peanmzanuu  TpedoBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHBIM  pe3ylibTaTaM  OOy4eHHs, a  TakKkKe  MEXIPEIMETHbIE  CBS3HU
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHMUs.

[IporpamMma mo (u3mMKe ycTaHaBIMBAeT paclpeiesieHue y4eOHOTro marepuana Mo rojiam
o0ydeHusti (1o Kiaccam), NpenjaraeT TPUMEPHYIO IMOCIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUSA I[PEAMETHOTO COJEpXKaHUS M Y4YETE BO3PACTHBIX
0COOCHHOCTEH 00yYaromXCs.

[Tporpamma o ¢usuke pazpadboTaHa C HETbI0 OKa3aHH METOANYECKON TOMOIIU YIUTETIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

OwusmKa SBIAETCS CHCTEMOOOPA3yIONINM IS €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEIMETOB,
MOCKOJNIbKY (PU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, N3y4aeMbIX XHUMUEH,
Ouonoruelt, actpoHoMueil 1 ¢u3nueckoil reorpagueil, BHOCUT BKJaJl B €CTECTBEHHO-HAYUYHYIO
KapTUHY MUpa, MperoCcTaBiseT HauOojee sICHble OOpas3ipl MPUMEHEHMs] HAy4dHOIo MeToja
MO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MUpE.

OpnHa M3 IIaBHBIX 33Ja4 (U3MUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW TIpaMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IIpENIOJIaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYIO TPaMOTHOCTbD:

e HAY4YHO OOBSICHSATD SIBJICHUS;

e OLIEHMBATh U TIOHUMAaTh OCOOEHHOCTH Hay4YHOTO HCCIIE0BAHNUS;

e UHTEPIIPETUPOBATh JAaHHbIE U HCIIOJIb30BATh Hay4HbIE JOKa3aTeNbCcTBa s
MIOJIyYEHUS BBIBOJIOB.

[lenu wm3yueHHst (QU3MKKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETeHbI B
Konnenmuu npenoaasanus ydeOHoro npenMera «®dusmnka» B 00pa3oBaTeIbHBIX OpraHU3AIMIX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrPaMMBbl,
yrBepxkaAEHHON pemeHnneM Kosernn MunncrepctBa npocseuieHust Poccuiickoit denepannn
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).

Henun nzyvyenus pU3NKH:

e IPHOOPETEHNE UHTEPECA U CTPEMIICHHS O0yUaOIINXCs K HAYYHOMY U3YYEHUIO TPUPOIbI,

pa3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

e Da3BUTHE TPEACTABICHUH O HAyyHOM METOJA€ TO3HaHUS U  (OPMHPOBAHUE

MCCJIE0BATEIBCKOIO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;
e popmMHpOBaHUE HAYYHOTO MHUPOBO33pPEHUS KaK pe3yjbTaTa M3y4yeHHUS OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;



e (hopMuUpOBaHKE MPEICTABICHUH O POJIH (HU3UKH JJISI Pa3BHTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

e Da3BUTHE TPEACTABICHUI O BO3MOXKHBIX cdepax Oynymeil mnpodeccnoHanbHOMI
JeSITeIIbHOCTH, CBSI3aHHOM C (DU3UKOM, MOATOTOBKA K JalbHEUIIIEMY O0YYCHHIO B ATOM
HaIpaBJICHUU.

JocTikenne STHX I1eneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro

00pa3oBaHus 00ECIIEUNBACTCS PEIICHHEM CIICAYIOUINX 3a1aY:

e IPHOOPETEHUE 3HAHUI O TUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXAaHHUYECKHX, TETUIOBBIX,
AJNEKTPUYUECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBJICHHSX;

e IPUOOpPETEHNE YMEHHUW OINUCBHIBATH M OOBSICHATH  (U3UYECKUE  SBICHHUS C
UCTIOJIb30BAaHUEM IOJTyYSHHBIX 3HAHUIA;

e OCBOCHHE METOJIOB PELICHHS MPOCTCUIIMX pacu€THBIX 3aJad C HCIOJIb30BaHUEM
(bU3NUECKUX MOJICIICH, TBOPUECKUX U MPAKTHKO-OPUCHTUPOBAHHBIX 33]1a4;

e Pa3BUTHE YMEHUH HAOIIOATh MPUPOIHBIC SIBICHHUS W BBIIOJIHATD OTBITHI, JAOOpAaTOPHBIE
paboThl M SKCIIEpUMEHTAIbHBIE HCCIENIOBAHUSA C HCIIONB30BAaHUEM H3MEPHTEIbHBIX
pUOOPOB;

e OCBOCHHE TPUEMOB pPabOTHl ¢ HH(pOpMaIKeld (U3NIECKOTO COICPIKAHMS, BKIHOYAs
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSIX (U3UKH, aHAIM3 U KPUTUYECKOE
OlLICHMBaHME UH(OPMALINU;

 3HAKOMCTBO cO chepamu podecCHOHATBHON JeITEeIBHOCTH, CBSI3aHHBIME C (DU3HKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAHHBIMHU Ha JOCTHKECHUSIX (DU3NICCKON HAYKH.

Ha uzyuenue ¢puszuku (6a30BbIil ypOBEHB) HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMs
oTBOoAMTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B Heflen0), B 8 kitacce — 68 yacoB (2 yaca B
Hezeno), B 9 knacce — 102 yaca (3 yaca B HEJIENIO).

[Tpennaraemslii B mporpamMme no (pusmke nepeyeHb Jab0paTOpHBIX pabOT U ONBITOB HOCUT
peKOMEHIaTeNbHBIA XapakTep, y4WTeNlb JielaeT BbIOOp MpoBeneHus 1adOopaTOpHBIX PadOT U
OTBITOB C YUETOM MHIUBUYaTbHBIX OCOOEHHOCTEN 00yJaroIUXCsl, CIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOI'O 3K3aMeHa 1o (pU3HKe.

COJAEP/)KAHUE OBYYEHUA

7 KJIACC

Pazgen 1. ®usuka u €€ posib B MO3HAHUHU OKPYKAKIIEr0 MUpa.

®usnka — Hayka o npupoje. SABnenus npupoasl. GU3ndecKne SBICHUSA: MEXAHUYECKUE,
TEIJIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuMHBL M3Mepenue Qusnueckux BenuuuH. Pusmueckue HPUOOPHI.
[TorpemHocTs u3Mepennii. MexxayHapoaHasi CHCTEMA €IMHHII.

Kak ¢usuka m npyrue ecrecTBEHHbIE HAayKH M3y4yaloT Hpupony. EcTecTBeHHO-Hay4dHbBIN
METO/ TO3HaHMSA: HaOJI0JIeHHE, MOCTAaHOBKA HAYYHOIO BOIIPOCA, BBIIBUKEHHE THUIIOTE3,
OKCIEPUMEHT TI0 TPOBEPKE THUIOTE3, OOBsACHeHHE HalmonaemMoro spiueHus. OmnucaHue
(U3UYECKUX SIBJICHUHN C TTOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. MexaHunueckue, TeILUIOBBIC, SJIEKTPUYECKUAE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. O®wuzuyeckue MpuOOPHl U MPOLEAYpa MPSIMBIX U3MEPEHHH aHaJIOTOBBIM M IIHU(PPOBBIM

puoOpoOM.



Jlabopamopnwvie padbomot u onvimol.

1. OmnpexeneHue IEHbI EIEHUS IIKAIbl H3MEPUTEIHHOTO pUodopa.

2. H3mepeHue paccTossHUM.

3. HMsmepenue o0bEMa KUIKOCTH U TBEPIIOTO TETA.

4. OrnpeneneHne pa3MepoB MAJIbIX TEJ.

5. M3mepeHue temieparypbl NpU IOMOIIM JKUJKOCTHOIO TEPMOMETpa WU JlaTUMKa

TEMIEPATYPHI.
6. lIpoBeneHue wuccieqoBaHUS MO IMPOBEPKE TUIOTE3bl: AAIBHOCTh MOJETA IIAPUKA,
MYIEHHOTO TOPU30HTAIIbHO, TeM 0O0JIbIlIe, YeM OOJIbIIIEe BHICOTA ITyCKa.

Pa3nea 2. [leppoHavyabHbIe CBeIeHUSI O CTPOCHHUH BellecTBA.

CrpoeHue BellecTBa: aTOMbl U MOJEKYJbl, HUX pa3Mepbl. OIBITHI, J0Ka3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxenue yactuil BemiecTBa. CBSI3b CKOPOCTH JBWKEHHUS YacTHL C TEMIIEpaTypoOH.
bpoyHoBckoe nBmxkeHue, auddy3us. B3zanMopelicTBHe dYACTHI[ BEIIECTBA: MPHUTSDKCHUE U
OTTaJIKUBAHUE.

ArperatHple COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEH U TBEPIBIX
(kpucTamnuyeckux) Teia. B3auMOCBsS3b MEXIY CBOMCTBAMHM BEIIECTB B Pa3HBIX arperaTHbBIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI.

Hemoncmpauuu.

1. HabGmronenue 6pOyHOBCKOTO JIBHXKEHUSI.

2. HaGmoaenue nuddysuu.

3. HaGmronenue siBineHU, OOBSICHSIOMMXCS MPUTSHDKEHUEM WM OTTAJKMBAHUEM YacCTHI]

BELIECTBA.

Jlabopamopuvie padomol u onvimel.

1. Ormenka quaMeTpa aToMa METOJIOM PAZIOB (C HcToib3oBaHUEM (oTorpaduii).

2. OneITHI 10 HAOJIOIEHUIO TETUIOBOTO PACIIMPEHUSI TA30B.

3. OnbIThl 1O OOHAPYKEHUIO IEHCTBUS CHIT MOJIEKYJISIPHOTO MPUTSKESHUS.

Pa3nen 3. /IBu:keHHe U B3aUMOJeilicTBHE TeJl.

Mexanuueckoe JBUKeHHE. PaBHOMepHOe M HepaBHOMepHOe JBHKeHHE. CKOpPOCTb.
Cpensisi CKOpOCTb ITPU HEPABHOMEPHOM JBMKEHUH. Pacu€T myTH v BpeMeHH IBUIKEHUSI.

SBneHue wmHepuMu. 3aKOH HMHepUuHU. B3aumoneicTBuME Ten Kak NpUYMHA H3MEHEHHUS
CKOPOCTH JBMXKEHHS Tel. Macca kak Mepa uMHepTHOCTH Tena. IlnotHocts BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BEIECTBA.

Cwia Kak XapakTepHCTHKa B3aumonencTtBus Teil. Cuia ymnpyrocth W 3akoH ['yka.
W3mepeHne cuiibl ¢ MOMOLIBIO JUHAMOMETpa. SIBieHue TAroTeHus u cwia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux IiaHetax. Bec Tema. HeBecomocTs. CnokeHue cuil, HampaBJIEHHBIX I10
onHOM mpsiMoil. PaBHozelcTByrontas cwit. Cuna TpeHus. TpeHue CKONbXEHHUSI U TPEHHE MTOKOSI.
Tpenue B npupoje U TEXHUKE.

Hemoncmpayuu.

Habmionenrne MexaHHUECKOTo JABMKEHUS Tea.

N3MepeHnne CKOpoCTH MPSMOITUHEUHOTO ABUKEHHUS.
Habntoienue siBieHUs] UHEPIIUH.

Habmionenne n3MeHeHus: CKOPOCTH MPH B3aUMOJICHCTBHHU Tell.
CpaBHeHue mMacc 10 B3aUMOJICHCTBUIO TEl.

CokeHue Cujl, HalpaBJICHHBIX MO OJHOU MPSIMOIA.

A e



Jlabopamopnwvie padbomot u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOIO JABMKEHUS (LIApUKA B KUAKOCTH, MOJEIHU
AIIEKTPUIECKOTO aBTOMOOWJIS M TaK Janee).

2. Ompeznenenue cperHell CKOPOCTU CKOJBXKEHHsI Opycka WM IIapuKa MO HaKJIOHHOW
MJIOCKOCTH.
OrnpezeieHne MmI0THOCTU TBEPOTO Tea.
OnbITHI, TEMOHCTPUPYIOIINE 3aBUCHMOCTh PACTSHKEHUs (IedopMannu) MpyKUHBI OT
MPUIIOKEHHOM CHJIBL.

5. OmbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHHS OT Beca Tejla U
XapakTepa COIMPUKACAIOUIUXCs TOBEPXHOCTEH.

Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS JaBieHus. JlaBieHnue ra3a. 3aBUCUMOCTD
JaBJieHUs ra3a oT 00béma, Temnepatypsl. [lepenaua naBnenust TBEPABIMU TEAMH, KUAKOCTIMU
u razamu. 3akoH [lackans. [TneBmarnueckue mMamuHbl. 3aBUCHMOCTDH JABICHUS KUIAKOCTH OT
rnyounsl.  ['mapocratuueckuit  mapanokc. CooOmarommecss cocyabl. [ uiapaBiudeckue
MEXaHHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpuuuHBI CyliecTBOBaHUS BO3IYIIHON
o6onoukn 3emnu. Onbir Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCHUMOCTH
atMoc(epHOro MJaBJICHHS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl s wu3MepeHus
aTMoc(hepHOro JaBICHHUS.

JleiicTBHE )KUIKOCTH U ra3a Ha MOTpYyXEHHOE B HUX Telo. BelTankuBaromias (apXxuMe0Ba)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTbD JaBJIEHUS ra3a OT TEMIIEPaTyphl.

[lepenaya naBiaeHuUs KUIKOCTHIO U Fa30M.

Coo01maronirecs: CoCy/sl.

I'mppaBnnyeckuii mpecc.

[TposiBnenue neicTBus aTMOCHEpHOTO JaBICHHUS.

3aBUCHUMOCTh BBITAIKUBAIONIEH CHJIBI OT 00BEMaA MOTPYKEHHON 4YacTH Tena W
MJIOTHOCTH KHUIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIbI BECY BBITECHEHHOM dKUJIKOCTH.

VcnoBue 1muiaBaHus TeN: IUIABaHUE WIM TOTPYXKEHUE Tl B 3aBUCUMOCTH OT
COOTHOUIEHUS TUIOTHOCTEH TeJa U KUJKOCTH.

Jlabopamopnwvie padbomot u onvimol.

1. HccrnemoBaHue 3aBUCMMOCTH Beca Tela B BOJIE OT 00BbEMa MOTPYKEHHOU B JKUIKOCTh

o Uk N

N

YacTH TeJa.

2. OmnpeneneHue BbITAJIKUBAIOUIEH CHUJIbL, JEHCTBYIOLIEH Ha TeNO, MOTPYXKEHHOE B
JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIECH CHJIBI, JEHCTBYIOIIEH Ha TEJIO B
JKUJIKOCTH, OT MaccChl TeJa.

4. OnbIThl, TEMOHCTPUPYIOIIKNE 3aBUCUMOCTb BBITAJIKMBAIOIIECH CHUJIbI, JICUCTBYIOIIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOTPYKEHHOM B KUAKOCTh YaCTU TeJla U OT IJIOTHOCTH
KUIKOCTH.

5. KoucTpyupoBanue apeoMerpa WIM KOHCTPYHMPOBAHHME JIOJKHM U OIpeAelieHne eé
IPY30I0AbEMHOCTH.

Paszgea S. Pabora u MOIIHOCTH. JHEPrus.



Mexanudeckas pabora. MOIIHOCTb.

[IpocThie MeXaHM3MBI: pbluar, OJIOK, HAKJIOHHAs IUIOCKOCTh. I[IpaBmiio paBHOBecHs
peruara. [IpuMeHeHue mpaBuiIa paBHOBECHUS pblyara K OJIOKY. «30JI0TOE MPABUIIO» MEXaHUKHU.
KIIJI mpocThix MexaHu3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckas sHeprus. KuHeTumueckas M NOTeHUMalbHas sHeprus. IIpeBpamenue
OJIHOTO BHJIa MEXaHUYECKOW SHEPTUU B IPYroil. 3aKOH COXPAHEHHS YIHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepbl NpOCTHIX MEXAHNU3MOB.

Jlabopamopnwvie pabomot u onvimeol.

1. Ompenenenrie pabOTHl CHIBI TPEHHUS TIPU PABHOMEPHOM JIBMDKEHHUH Tella II0

TOPU30HTAIILHON IIOBEPXHOCTH.
2. HccnenoBaHue ycia0BUI paBHOBECHS pblyara.
3. WMsmepenue KIIJI HakJIOHHOM MJIOCKOCTH.

4. M3yyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOW SHEPIUH.
8 KJIACC

Pa3gen 6. TensioBbIe IBJICHUSA.

OcHOBHBIE II0JIOKEHUS MOJIEKYJIIPHO--KUHETUYECKON TEOpUU CTpOeHUs BenlecTBa. Macca
U pa3Mepbl aToMOB M MoJieKyl. OnbITbl, NOATBEP)KIAAIOIIME OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKOI TEOPUH.

Mogenu TBEPAOro, KHUJIKOTO U Ira3000pa3HOro cocTosiHUM BenlecTa. Kpucrananueckue u
amopduble Tena. OObsICHEHHE CBOMCTB ra3oB, KHUJIKOCTEN U TBEPABIX TEJl HA OCHOBE MOJOXKEHUN
MOJIEKYJISIpPHO--KUHETHYeCKO Teopuu. (CmaunBaHuWE M KalWUISIpHbIE sIBIEeHUS. TerioBoe
paciupeHue U cxaTue.

Temneparypa. CBA3p TemmepaTypel €O CKOPOCTbIO TEIUIOBOTO JBMKEHUS YACTHILI.
Buytpennsas osHeprus. CnocoObl HM3MEHEHMs BHYTPEHHEW SHEpruM: Temjonepesadya u
coBeplieHure padboThl. Buapl Teronepenaun: TeMIONPOBOAHOCT, KOHBEKIUS, U3ITYYECHHUE.

KonuuectBo TemioThl. YaenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH U TEmoBOe
paBHOBecHe. YpaBHEHHE TeIIoBOro Oamanca. IlnaBieHue M oTBep/ieBaHUE KPHCTAIIIMYECKUX
BEIIECTB. YenbHas TerwioTa IulaBieHus. [lapooOpazoBaHue u KoHJeHcauus. Mcmapenue.
Kunenune. VYnenbHas Ttemnora mnapooOpa3oBaHHs. 3aBUCUMOCTb TEMIIEpaTypbl KUIIEHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayXa.

OHeprus ToIMBa. Y ieibHasi TENJI0Ta CrOPaHHUsL.

[Tpunuunsr pabotsl TemioBeix aBurareneit KIIJ[ TtemmoBoro nBurarens. Temosbie
JIBUTATENIN U 3aIUATA OKPYKAIOMIEH CPEbI.

3aKOH COXpaHEHMsI U IIPEBPALLEHNS SHEPTUH B TEIUIOBBIX IIPOLECCAX.

Hemoncmpayuu.

Habmionenne OpoyHOBCKOTO JIBHXKEHUS.

Hab6mronenue nuddysun.

Habmroienue siBieHnit cMauuBaHMsI U KalWUISIPHBIX SIBJICHUM.

HabmiofeHue TenaoBoro pacimpeHust Te.

M3MeHeHMe naBIeHM ra3a MPH U3MEHEHHH 00bEMa 1 HarpeBaHUM WIIH OXJIAXKICHUH.
[TpaBuita U3MepEeHMs TEMIIEPATYPBI.

Buael Terionepenayn.

O N O Uk WM R

OxJaxieHue Ipu COBEPUICHUN PaOOTHI.



9. HarpeBanue npu coBepiieHur padOThl BHEIIHUMHU CHIIAMHU.
10. CpaBHEHUE TEIIOEMKOCTEN PA3IMUHBIX BEIIECTB.
11. Habmroenue KuneHus.
12. HabGmroeHre nocTosSHCTBA TeMITEpaTyphbl P IIJIaBJICHUU.
13. Mozenu TeIUIOBEIX ABUTATEIICH.
Jlabopamopuwie pabomol u onvimol.
1.  OnbIThl IO OOHAPYXKEHUIO AEUCTBUS CUII MOJIEKYJIIPHOTO MPUTSKEHUS.
2. OnpITHI IO BRIPAIIMBAHUIO KPUCTAJIOB ITIOBAPEHHOM COJIM WIIM caxapa.
3.  OmnbIThl 0 HAOJIOICHUIO TEIUIOBOTO PACHIMPEHUS T'a30B, KUAKOCTEH U TBEPIBIX TEI.
4. OrmpeneneHue JaBJiIeHUs BO3IyXa B OaJUIOHE MITIpHUIIA.
5. OmnbITel, JEMOHCTPUPYIOLIME 3aBUCHMOCTb JaBJIEHHS BO3AyXa OT €ro o0néma u
HarpeBaHUs WIN OXJIAKICHUS.

6. IIpoBepka rumoOTE3bl JMHEHMHONW 3aBUCUMOCTH JJIHHBI CTOJNOMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTypsbl.

7. HaOmroneHue u3sMeHEHMs] BHYTPEHHEN 3HEPIUM Teja B pe3ysbTare TEIUloNeperadu 1
paboThl BHEIIHUX CHIL
HccnenoBanue sBlIeHUS TEINIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOU U TOpsSTUeit BOJIBI.
Omnpenenenne KOJMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOH NpU TEINIOOOMEHE ¢
HarpeThiM METAIIIMYECKUM LIUJIUHAPOM.

10. OnpeneneHue yaeabHON TEIIOEMKOCTH BEILIECTBA.

11. HMccnenoBanue npoiecca UCIapeHHUs.

12. OmpeneneHre OTHOCUTENbHON BIaKHOCTH BO3TyXa.

13. OmpeneneHue yAeabHOM TEIUIOTHI IIJIaBICHUS JIba.

Pa3nes 7. JinekTpuyecKkue H MATHUTHBIE SIBJICHHUS.

Onextpuzanus Tei. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3aumonelicTBue 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aWMOJEWUCTBUS 3apsyKEHHBIX TENl OT BEIMYUHBI
3apsJI0B U PaCCTOSTHUSL MEXKTY TEIaMH).

Onexrpuueckoe nosne. Hanpsox€HHOoCTh 2nexkTpuyeckoro nosns. IIpuHnun cynepnozunun
ANIEKTPUUYECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenn snexTpudeckux 3apsyioB. DJIeMEHTapHbIA sJekTpuueckuil 3apsig. CtpoeHue
aTtoma. [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/a.

ONEeKTpUYECKUH TOK. YCIOBHS CYLIECTBOBAHHS JJIEKTPUUECKOTrO TOKa. McTouHuKH
MOCTOSIHHOTO TOKa. JIeHCTBHSI AJIEKTPUUYECKOr0 TOKa (TEIUIOBOE, XUMHUYECKOE, MAarHUTHOE).
DJIEKTPUUYECKUH TOK B )KHJAKOCTAX U razax.

Onekrtpuueckass nenb. Cuia Toka. OJIeKTpHuYecKoe HampsbkeHne. CoNpoTHBIEHUE
IIPOBOJHMKA. YJEIIBHOE CONPOTUBJIEHHME BelecTBa. 3akoH Owma Uil ydacTka LEMNu.
ITocnenoBarenbHOE U MapajlIENbHOE COEMHEHNE TPOBOJHUKOB.

PaboTta u MOUTHOCTB 3JEKTPUUECKOT0 ToKa. 3akoH Jlxoyns—JIenna. DnexTpuueckue 1enu
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3amMbIkaHMe.

[TocrosiHHBIE MarHuTHl. B3anMopelcTBHE NOCTOSHHBIX MAarHMTOB. MarmuTHoe IIOJIE.
MarunuTtHoe noJie 3eMJIM U €ro 3HaUeHHe s KU3HU Ha 3emie. OnblT Dpcrena. MaruuTHoe mnosie
3JIEKTPUYECKOTO TOKa. I[puMeHeHne 37IeKTpOMarHuToOB B TEXHUKE. /[elicTBME MarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb MOCTOSHHOrO Toka. lcnosb3oBaHue
AJIEKTPOJIBUraTeNIel B TEXHUYECKUX YCTPOICTBAX U Ha TPAHCIOPTE.



OnbiTel  @apazges. SBieHue dANEKTpOMAarHUTHOM  wHAyKuMH. [IpaBuno  Jlenma.
Onekrporedepatop. CrocoObl TONyYEHUS JIIEKTPUYECKOW HHEPruu. DIIEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.
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DJIeKTpHU3anus Tell.

JIBa pona aeKTpUUYECKUX 3aps/I0B U B3aUMOJIEHCTBUE 3aPSKEHHBIX TEIL.
YCTpOUCTBO U IEHCTBUE 3IIEKTPOCKOIIA.

DJIEKTpOCTaTUYECKasi MHTYKIIHSI.

3aKOH COXpaHEHHUS JICKTPUUECKUX 3aPsJIOB.

[IpOBOJHUKY U TUBTIEKTPUKH.

MoenupoBaHU€E CUIOBBIX JIMHUM 3JIEKTPUUYECKOTO TOJIS.

M CcTOYHHKH OCTOSTHHOT'O TOKA.

JlelicTBUA 2JIEKTPUYECKOrO TOKA.

. DIIEKTPUUYECKHUI TOK B )KHJIKOCTH.

. ['a30BBbIi1 pa3psm.

. I3mepeHue cuiibl TOKa aMIepMETPOM.

. I3mMepeHue 31eKTpuyecKoro HarpsKeHUs BOJIBTMETPOM.

. PeocraT u MarasuH COpOTUBIICHUN.

. B3anmoneincTere NoCTOSIHHBIX MarHUTOB.

. MopenupoBaHue HEBO3MOKHOCTH pa3AeJICHUs IOJIOCOB MAarHUTA.

. MopenupoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MAarHUTOB.

. OmeIT OpcTena.

. MarauTHoe 1moJje Toka. DJIeKTPOMAarHur.

. JleficTBMEe MarHUTHOTO TNOJI HAa MPOBOJIHUK C TOKOM.

. DIIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.

. UccnenoBanue aBieHUs 3JI€KTPOMAarHUTHOM MHIYKIIUH.

. OnbiTel Dapanes.

. 3aBUCUMOCTD HaIpaBJI€HUsI HHAYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BO3SHUKHOBEHHS.
25.

SJICKTpOFCHepaTOp IIOCTOAHHOI'O TOKA.

Jlabopamopnuvie padbomot u onvimol.

o Uk wnN R

10.
11.
12.

OnbIThI 1O HAOIIOEHUIO SJIEKTPU3ALUU TeJl MHAYKLUEH U IPU COTPUKOCHOBEHUU.
HccnenoBanue AeWCTBUS SJIEKTPUUECKOTO MOJIS HA TPOBOJHUKU U TUIIIEKTPUKH.
CO6opxka u mpoBepka paboThl IMEKTPUUECKON 1IEMH MOCTOSIHHOTO TOKa.

W3mepeHue u peryJIupoBaHHUe CUIIBI TOKA.

W3mepenue u peryinpoBaHHue HapsKEHUS.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, UIAYLIETO YEPE3 PE3UCTOP, OT COPOTUBIICHHUS
pE3UCTOpa U HANPSHKEHUS HA PE3UCTOPE.

OnpIThl, JI€MOHCTPUPYIOUIME  3aBUCUMOCTH  DJIEKTPUYECKOTO  CONPOTHUBIICHUS
MPOBOJAHMKA OT €r0 JIJTMHBI, TUIOIIA U MONEPEYHOr0 CEYeHHs U MaTepHara.

[TpoBepka mpaBuia CIOXKEHUS HANPsDKEHUH TNPH MOCIEN0BATEIbHOM COEIUHEHUU
JIByX PE3UCTOPOB.

[TpoBepka nmpaBuiIa Ui CHIIBI TOKA MPU MapajIeIbHOM COEJUHEHNN PE3UCTOPOB.
Onpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYLIETO Yepe3 PE3UCTOP.

OmnpeneneHne MOIHOCTH IEKTPUUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JaMIIOUKY, OT HalpsKeHUS
Ha Hel.



13. Onpenenenue KIIJ[ narpesarens.

14. HMccienoBaHre MarHuTHOTO B3aUMOJICUCTBUS ITOCTOSHHBIX MAarHUTOB.

15. I3yyeHne MAarHUTHOTO TOJS MOCTOSIHHBIX MAarHUTOB NpU WX OOBEIUHEHHUU U
pa3JelIeHUN.

16. MccnenoBanue NeHCTBUSA DIIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI B3aUMOJEHCTBUS KaTyIIKHU C TOKOM U
MarHuTa OT CHJIbl TOKA M HaIIPpaBJICHUs TOKA B KaTYIIKE.

18. M3y4yeHue neiCTBUS MAarHUTHOTO I10JIsI HA IPOBOJAHUK C TOKOM.

19. KoHcTpynpoBaHue 1 U3ydeHue paboThl 3JEKTPOIBUTATEISL.

20. 3mepenue KIIJl anexTpoaBurarebHONM yCTAHOBKHU.

21. OnbITEl 110 MCCIIEOBAHUIO SIBJICHMSI 3JIEKTPOMAarHUTHOM WHAYKLHHU: HCCIEI0BAHUE
W3MEHEHUH 3HAYCHMs] U HAIIPABJIEHUS UHAYKLIMOHHOIO TOKa.

9 KVIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBmxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOrOo JBWKEHUs. PaBHOMepHOe mnpsMoiuHelHHoe aBuxkeHue. HepaBHomepHOe
NpsIMOJIMHEHOE JBM>KeHHE. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IPH HEPaBHOMEPHOM
JBU>KEHUH.

VYckopenue. PaBHoyckopeHHOe npsMonuHeiHoe aBmwkenne. Co0oaHoe naaenue. OnbIThl
lNanunes.

PaBHOMepHOE nBMXeHHE Mo oKpykHOcTH. Ilepuon u wacrora oOpamienus. JIuneitHas u
YTJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpunHimn
CYNEPIIO3ULUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuja TPEHUsl CKOJIbKEHHUS, CUjia TPEHUs
MOKOSI, APYTHUE BUIBI TPCHUSI.

Cuna TSKECTM W 3aKOH BCEMHUPHOIO TSITOTEHHS. YCKOpPEHHE CBOOOIHOIO TMaJeHus.
JBuxenne 1a"Her Bokpyr Connua. IlepBas kocmmueckas ckopocTs. Hesecomocts un
[epErpys3KHu.

PaBHoOBecue MarepuanbHOM TOukH. AGCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Temna
C 3aKpEIUIEHHON OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsce Tena. M3menenune umnynbca. UMnynbe cuiibl. 3aKOH COXPAHEHHS! HWMITYJbCA.
PeakTuBHOE NBUMXKEHUE.

Mexanudeckas paboTa U MOITHOCTh. PaboTa CWil TsDKECTH, YNpyroctd, TpeHus. CBs3b
sHepruu u pabotel. [loTeHuuanpHas SHeprus Tena, MOJHATOTO HaJ MOBEPXHOCTBHIO 3EMIIH.
[ToTenumanbHas 3Heprus cxxkaroil npyxunsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKON
SHEPruM. 3aKOH COXPAHEHHS] MEXaHUYECKON IHEPTHH.

Hemoncmpayuu.

1. HabGmroneHne MeXaHUYECKOTO IBUYKEHUS Tella OTHOCUTEIbHO Pa3HBIX Tell OTCUETA.

2. CpaBHeHME IyTEH M TPACKTOPHUW JBHIKEHHSI OJHOTO M TOrO K€ Tela OTHOCUTEIBHO

pPa3HBIX TEJl OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHUs MPSMOIMHENHOTO IBUKCHUS.
HccenenoBanue Npu3HaKOB PaBHOYCKOPEHHOTO JIBHKECHHUSL.
Habmroienue 1BHKEHUS Tella 0 OKPYKHOCTH.



6. HaOmroneHne MexaHMYECKUX SIBJICHHUM, MPOUCXOIAUINX B cucTeMe oTcuéTa «Tenexkar»
npu €€ paBHOMEPHOM M YCKOPEHHOM JIBH)KEHUH OTHOCHTEIFHO KaOuHeTa (PU3UKH.
3aBUCUMOCTb YCKOPEHMSI T€JIa OT MaccChl TeJla U IEHCTBYIOIIEH HA HETO CUJIBL.
Habmroienue paBeHcTBa CUIT ITPU B3aUMOJIEHCTBUU Tell.

N3meHenue Beca Tena nNpyu yCKOPEHHOM JIBH)KEHHH.

10. Ilepenaya umnyibca py B3aUMOACHCTBUU TEI.

11. [IpeoGpa3oBaHust SHEPrUM NpU B3aUMOJECHCTBUU TENI.

12. CoxpaHEHHE UMITYJIbCA IPU HEYIIPYTOM B3aUMOJIEHCTBHH.

13. CoxpaHeHue UMIyibca Mpu a0COIOTHO YIIPYroM B3aUMOJICHCTBUH.

14. HaOmroieHre peakTUBHOTO JABUKCHUSI.

15. CoxpaHeHuEe MEXaHUYECKOW SHEPTUU MPU CBOOOIHOM I1aJIEHUU.

16. CoxpaHEeHHE MEXaHUYECKON SHEPTUHU MPU ABUKEHUH TeJla MO ICUCTBUEM IPYKUHBI.

Jlabopamopnwsie pabomot u onvimel.

1. KonctpyupoBaHue TpakTa Jyisi pa3roHa M JAJbHEUINEr0 PaBHOMEPHOTO JBHXKCHHS
[IapUKa I TEJIEKKHU.

2. OmpexneneHue cpeAHE CKOPOCTU CKOJBXKEHUS Opycka WM ABWKCHUS IIapuKa IO
HAKJIOHHOM IJIOCKOCTH.

3. OmpezneneHue YCKOpEHHUs Tella IPU PABHOYCKOPEHHOM JBMKEHMM IO HAKJIOHHOMN
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTHU IMYTH OT BPEMEHH MPU PaBHOYCKOPEHHOM JIBHIKEHUU 0e3
Ha4yaJIbHOU CKOPOCTH.

5. IlpoBepka THUMOTE3Bl: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHHM 0€3 HadaJbHOU
CKOPOCTH TIIyTH OTHOCSTCS KaK psJ HEUYETHBIX YHCENI, TO COOTBETCTBYIOIINE
MPOMEKYTKH BPEMEHH OJJUHAKOBBI.

6. HccnemoBaHue 3aBUCUMOCTH CHJIbI TPEHHUSI CKOJIBKEHHUSI OT CHUJIbl HOPMAaJIbHOTO
JTaBJICHMUSL.

Ornpenenenne ko3P huiimeHTa TPEHUS CKOIBKESHHUS.

Ornpenenenne )KECTKOCTU MPYKUHBI.

Onpenenenne padOTHl CUTBI TPEHUS TPU PABHOMEPHOM [BIKEHUHM Tela IO
TOPU30HTAIILHON NTOBEPXHOCTH.

10. Ompenenenre pabOThl CHUJIBI YOPYTOCTH IpHU MOABEME TIpy3a C HCIHOIb30BAaHUEM
HEMOJIBYKHOTO U MOJIBHYKHOTO OJIOKOB.

11. M3ydeHue 3aKkOHA COXPAHEHUS SHEPTUH.

Pa3znen 9. Mexann4yeckue Koj1e0aHUS U BOJIHBI.

KonebatenbHoe npuxeHue. OCHOBHBIE XapaKTEPUCTHKU KoOJieOaHM: MepHoJ, 4acToTa,
aMIuTyna. MarematuueckKuii W NOpPYKUHHBIM MasTHUKHU. [IpeBpailieHne »sHeprum mnpu
K0JIe0aTEIbHOM JIBHKEHUH.

3aryxaromue konebanus. BeiHykneHHble koneOaHus. Pesonanc. MexaHuyeckue BOJHBI.
CpolicTBa MexaHM4YeCKUX BOJIH. [IpogosibHbIE U TTONIEpEYHBIE BOJIHBL. J[JIiHA BOJHBI U CKOPOCTH
e€ pacnpocTpaHeHusl. MexaHnuecKue BOJIHbI B TBEPJOM TeJl€, CEICMUYECKUE BOJTHBI.

3Byk. ['poMKOCTBH 3ByKa M BbIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HabGmonenne xoneGaHUi TN MO ACHCTBUEM CHIIBI TSHXKECTH U CHJIBI YIIPYTOCTH.

2. HaGmonenue xonebaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HaGnronenue BEIHYXACHHBIX KOJICOAHUN U pe30HAHCA.

4. PacnpocTpaHeHue MPOJ0JIbHBIX U ONEPEUHbIX BOJIH (Ha MOJEIN).



5. HaOmrogeHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKYyCTUYECKUH PE30HAHC.
Jlabopamopuvie pabomsl u onvimol.
1. OrmpeneneHue YacTOThI U Iepuoa KojaebaHui MaTeMaTHUeCKOTro MasiTHUKA.
2. OmpezneneHue 4acTOThI U NEpHOJa KoJeOaHUN MPY>KMHHOTO MasiTHUKA.
3. MHccnemoBanue 3aBUCHMOCTH IEpHOJAA KOJEOAHW MOABEUICHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.
4. VccnepoBaHue 3aBUCHMOCTH TepHofa KojeOaHUN MPY>KUHHOTO MasTHHUKA OT MaccChl
rpysa.
5. IlpoBepka HE3aBUCHUMOCTH IEpHOAa KOJICOAHWN Tpy3a, MOABEUICHHOTO K HHUTH, OT
Macchl Ipy3a.
6. OmbITBl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh TMEpHOJa KOJeOaHWW MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.
7. U3mepeHue yckopeHHUs: CBOOOIHOTO MaleHUs.
Pa3nes 10. Di1eKTpOMarHuTHOE 1M0J1e M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHUTHOE ToJie. DJIEeKTPOMAarHuTHble BOJHBL. CBOWCTBA 3IEKTPOMATHUTHBIX
BouH. llIkana 31eKTpOMarHuTHBIX BOJH. VCIonb30BaHUE 3JIEKTPOMArHUTHBIX BOJH AJII COTOBOM
CBSI3H.
DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa AJIEKTPOMArHUTHBIX BOJH.
2. BonHOBBIE CBONCTBA CBETA.
Jlabopamopnuvie padbomovt u onvimol.
1. M3yueHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIBI0 MOOMIIBHOTO TenedoHa.
Paszpnen 11. CBeToBble siBICHHS.
JlyueBasg moxenb cBera. Mcrounuku cBeta. [IpsMosiMHENHOE pacnpoOCTpaHEHHUE CBETA.
3armenus Connua u JIynsl. Otpaxenue cera. [11ockoe 3epkano. 3akoH OTpakeHHs CBETa.
ITpenomiienue cBera. 3aKoH npenomiieHus cBeta. IloHoe BHyTpeHHee OTpaKeHUE CBETA.
Hcnonp30BaHNE IOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKUX CBETOBOJAX.
Jlunza. Xox mnyweit B mumH3e. Onruueckas cucrema ¢oToanmnapara, MHUKpOCKoONa u
Teneckorna. ['1a3 kak ontudeckas cuctema. bim3opykocTs U 1a1bHO30PKOCTb.
Paznoxenue 6enoro ceera B ciektp. OnbiTel HptoToHa. CliojkeHue CrieKTpajibHBIX [[BETOB.
Hucnepcus csera.
Hemoncmpayuu.
[IpssMonMHEIHOE pacIpOCTPaHEHUE CBETA.
OtpaxkeHue cpera.
[Tony4yenne n300pakeHUH B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.
ONOTUYECKUN CBETOBOJI.
Xon yueit B coOuparomieit Junse.
Xop J1ydeil B paccenBarolleH JIMH3E.
[Tomy4yenune n300pa>keHUi ¢ TTOMOIIBIO JIMH3.
[Tpunnun aeiictBus poroanmapara, MUKPOCKOIIA U TEJIECKOIIA.
10. Mopens riasa.
11. Pa3noxeHue 6e10ro cBera B CIIEKTP.
12. [lonyueHnue 6enoro cpera MpM CI0KEHUU CBETa Pa3HbIX 1[BETOB.
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Jlabopamopnwvie padbomot u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH yIila OTPaKEHUSI CBETOBOI'O JIy4a OT YIJIa NAJCHHUS.

2. H3yueHue XxapakTepUCTUK N300paKEHUs PEAMETA B IVIOCKOM 3€pKaJle.

3. HccnenoBanue 3aBUCMMOCTH YIJia MPEIOMIICHHSI CBETOBOTO JIyda OT yria MaJeHus Ha
IPaHULIE «BO3LYX—CTEKIIO».

[Tony4yenne n300paKeHU C MOMOIIBIO COOMPAOICH JTHH3HI.

Onpenenenne GOKYCHOTO PACCTOSHUS  ONTUYECKON CHITBI COOMPAIOIIEH JINH3BI.
OMnBITHI MO PA3JI0KEHUIO OEJIOr0o CBETa B CIIEKTP.

OnpITHl MO BOCHPUATHIO LIBETa MPEIMETOB NPU UX HAONIONEHUU 4Yepe3 LBETOBBIC
(GUIBTPHL.

Pa3nen 12. KBanToBble iBJIeHUS.

Omnsitel Pesepdopna u mnanerapuas moaens aroma. Mogaens atoma bopa. Ucnyckanue u
norjouieHre ceera atoMoM. KBauTsl. JInnelyaTsie CIEKTPHI.

PamunoaktuBHOCTE. Anbda-, Oeta- W ramma-usnydeHus. CTpOCHHE aTOMHOIO sijipa.
Hyknonnass momens aromHoro sgapa. HM3otomsl. PaauoaktuBHble mpeBpamenus. Ilepuon
MOJTypacnaaa aTOMHBIX siJIep.

SnepHbie peakiu. 3aKOHBI COXPaHEHHsI 3apsA0BOI0O M MacCOBOTO YHCEN. DHEPIus CBIA3U
aToMHbIX sifep. CBsi3b maccel U SHepruu. Peaknuu cuHte3a u Aenenust sanep. Vcrounuku
sHeprun CosHIA U 3BE3 .

N o v ok

SAnepnas sHepreruka. /leificTBus paguoaKTUBHBIX U3IYyYEHUH HA KHUBbIE OPraHU3MBbI.
Hemoncmpayuu.

CrieKTpbl U3JIy4€HUs U TIOTJIOMICHHUS.

CrnieKTpbl pa3aMyHbIX T'a30B.

CrnexTp Boaopo/a.

HaGnronenue TpekoB B kamepe Bunbcona.

Pabora cuéTunka HOHM3UPYIOMIMX U3TYyUSHUH.

Perucrpanus u3mydeHus IPUPOIHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopuvie padomol u onvimel.

1. HaOnroneHue CIUTOMIHBIX M TMHEHYATIX CIIEKTPOB U3IYUYEHUS.

2. HccnenoBanue TpPEKOB: HM3MEpPEHUE SHEPTUM YacTULBI 10 TOPMO3HOMY MyTH (IO

¢dororpadusm).

3. H3mepeHue paanoakTUBHOTO (QoOHA.

IToBTOpHTEIBLHO-0000 1A MOIYIb.

[ToBTOpUTENBEHO--0000IIAIONNIT  MOAY/Ab MpeAHAa3HAuYeH MJii CUCTeMaTHu3alluu U
0000111eHUS TPEIMETHOTO COIEP KAHUSI U OIbITa 1€ATEIbHOCTH, IPUOOPETEHHOTO MTPH U3YUYEHUU
BCEro Kypca (PM3MKH, a TaKkKe JJIs MOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY I10
¢du3uke 17151 00yJaroUIMXCsl, BHIOPABIINX ITOT YUeOHBIN MpeaMeET.

[Ipy wu3ydyeHUHM JAHHOTO MOZYJS pPEaNu3yIoTCi U CHCTEeMaTU3HPYIOTCS  BUBI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpBIX oOecreuyuBaeTcs JOCTHKEHHE TPEAMETHBIX U
METaINpeIMETHBIX IIAHUPYEMBIX pe3yibTaToOB 0OyueHHs, (OPMHUPYETCS €CTECTBEHHOHAay4YHas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIEIOBaHMS SIBICHUNA NPUPOIBI M TEXHUKH,

o Uk wnN R

OBJIQICHUE YMEHMSMU OOBSICHATh (PU3UUECKUE SIBICHUS, MPUMEHSS IOJIyYE€HHbIE 3HAHMA,
pelarhb 3aJa4u, B TOM YHCJI€ KaUECTBEHHBIE U SKCIIEPUMEHTAIIbHBIC.

[TpyHIMNIMATBHO AEATEIbHOCTHBIA XapaKTep JaHHOTO pas3zeiia pealn3yeTcs 3a CU€T TOro,
4TO 00y4arolrecs BHIMOIHAIOT 33aHUs, B KOTOPBIX UM MPEIaraeTcs:



Ha OCHOBE IMOJIYYE€HHBIX 3HAHHUM pacrno3HaBaTh U HAYYHO OOBICHATH (GU3NUYECKUE SIBICHUS

B OKPYKaroUIEH MIPUPOJE U OBCEIHEBHOM KU3HU;

HCIIOJI30BAaTh HAYYHBIC MCTO/bI MCCJICIOBAHUSA (1)I/I3I/I‘-I€CKI/IX HBHGHHﬁ, B TOM 4YHCJIC IJIA

IMPOBEPKU T'UIIOTE3 U MOJTYUCHUSA TCOPETUICCKUX BbIBOAOB,

00BACHATH HAay4YHBIC OCHOBBI HauOosiee BaKHBIX I[OCTI/I)KCHI/Iﬁ COBPCMCHHBIX TeXHOHOFHﬁ,
HAlmpumep, MTPAKTUYCCKOro MCIIOJIb30BaHUA PA3JIMYHBIX HCTOYHHKOB OHCPIruHM Ha OCHOBC

3aKOHa MPEBpaAlICHUA U COXPAaHCHU BCEX N3BCCTHBIX BUAOB SHCPI'UH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

N3yuenne ¢(u3NKM HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHMsS HANpaBlICHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMETHBIX U MMTPECAMCETHBIX 06p3.30BaTeJH)HI)IX PE3YIbTATOB.

B pE3YyIbTaTC HU3YUYCHUA (1)I/ISI/IKI/I Ha YpPOBHE€ OCHOBHOI'O O6IH€F0 06pa3013aH1/1;1 y

06yqa101uer0c51 6y,Z[YT C(i)OpMHpOBaHLI CJICAYIOMIUC JINYHOCTHBIC PE3YJIbTATBI B HaCTU:

1) naTpHOTHYECKOr0 BOCIMTAHUSA:

— IpOSIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKON (hU3UUYECKOM
HayKU;

— IICHHOCTHOE OTHOIIEHHE K JOCTIKEHHUSIM POCCHICKUX YUEHBIX --(PH3HKOB;

2) rpaIaHCKOI0 1 TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— FOTOBHOCTh K aKTHUBHOMY y4YacCTHIO B 00CY>KJI€HUU OOILECTBEHHO 3HAUYMMBIX U ATHUECKUX
po6JIeM, CBA3aHHBIX ¢ MPAKTUYECKUM NPUMEHEHNEM JTOCTHKEHUN (PU3UKY;

— OCO3HAaHHE BaXHOCTU MOPAJIbHO--3TUYECKUX MIPUHIIUIIOB B ACSITEIBHOCTH YUEHOTO;

3) 3cTeTH4YeCKOro BOCIUTAHMS:

— BOCIIPUSTHE ICTETHMUECKUX KayecTB (PU3MUECKON HAyKU: €€ TapMOHHMYHOTO MOCTPOEHMS,
CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

4) IEHHOCTH HAYYHOT'0 O3HAHMSA:

— OCO3HAHME LEHHOCTU (PU3MUYECKON HayKM KaK MOILHOTO MHCTPYMEHTa MO3HAaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHIIEH COCTABIIAIOIIEH KYJIbTYPBI;

— pa3BUTHE HAy4YHOU J1I0003HATEIBHOCTH, HHTEPECA K HCCIEI0BATENbCKOMN 1EATEIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOIO 0JIATONMOTYYHS:

— OCO3HaHME LIEHHOCTH 0e30macHoro obpasa KHU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTH IMpaBWil O€30IacHOro IOBEACHMS Ha TpaHCIOpTe, Ha JIOpOrax, cC
AJIEKTPUUYECKUM U TETJIOBBIM 000PYIOBAaHUEM B JIOMALTHHUX YCIOBHSIX;

— copMHUPOBAHHOCTH HaBBIKA pedIeKCHH, TPU3HAHNUE CBOETO MpaBa Ha OIMIMOKY M TaKOTO
e MpaBa y Jpyroro 4enoBeKa;

6) TPya10BOr0 BOCIMTAHMSA:

— aKTUBHOE y4yacTHe€ B pEIIeHUU MPaKTHYEeCKHUX 3ajad (B paMKax ceMbd, 00pa30BaTeIbHOM
OpraHM3aluu, Tropoja, Kpas) TEXHOJOTMYECKOW W  COLMAJbHOW HaIpaBIEHHOCTH,
TpeOYIOMHX B TOM YHCIIC U (PU3NIECKUX 3HAHUI;

— UHTEpEC K MPaKTHUYECKOMY H3YUeHHIO podeccHil, CBI3aHHBIX ¢ (PU3UKOIL;

7) 3K0I0THYECKOr0 BOCTIMTAHUSA:

— OpHUEHTalusi Ha TNpUMEHEHHe (PU3MUECKUX 3HAHUM A pelIeHus 3afgad B 00JIacTH
OKpY’KaloIlllel Ccpeibl, MJIAHUPOBAHUS MOCTYIKOB M OLIEHKH MX BO3MOXHBIX MOCJEICTBUM
JUISL OKPY2KAIOLEN CPENbl;



e — OCO3HAHME ITI00ATBHOTO XapaKTepa SKOJIOTUYECKHUX MPOOJIEM H MyTeH MX PeIICHuUs;

e §8) aganTanuy K U3MEHAIIMMCS YCJIOBHAM COLMAIBHON U IPUPOAHOI cpeabl:

e — TOTPeOHOCTHP BO B3aWMOJICHCTBUM TIPU BBIIOJHEHUHM WCCICNOBAHUNA U TIPOEKTOB
¢u3nvecKoil HarPaBIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHHUSIM JAPYTHX;

e — IIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO JEATEIBHOCTD;

e — moTpeOHOCTH B (OPMHPOBAHWU HOBBIX 3HAHWH, B TOM 4HCiIe (HOPMYIHPOBATH WUICH,
MIOHATHS, TUIIOTE3BI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

e — 0CO3HaHME JAe(PULUUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00JacTH (PU3UKY;

e — IUTAHUPOBAHME CBOETO PAa3BUTHUS B MPUOOPETECHUN HOBBIX (PU3NUECKUX 3HAHUM;

e — CTpEMJIEHHE aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBS3H NPUPO/IbI, OOLIECTBA U S3KOHOMHUKH,

B TOM YHCJIC C UCIIOIh30BaHUEM (PU3NICCKUX 3HAHUIA;
e — OICHKAa CBOMX JACHCTBHNA C Y4ETOM BIHMSHHUS HAa OKPYXKAIONIYI0 CPEIy, BO3MOMXHBIX
TJI00AIbHBIX TOCIEACTBUMH.

METANPEAMETHBIE PE3YJIbTATHI

B pesymbraTe oOcBOeHHMs TporpaMMbl 1O (U3MKE HAa YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHusi y oOyuatomierocs OyayT c(hOpMHUpPOBaHbBI MeTampeaMeTHble pe3yJbTaThl,
BKJIIOYAIOIME I103HABaTeIbHbIC YHHMBEpCAJIbHbIE Yy4yeOHbIE JEHCTBHUS, KOMMYHUKATHUBHbBIE
YHHUBEpCaIbHbIEC yUeOHbIE IEUCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIC yUCOHbIE 1EHCTBUS.

ITo3HaBaTeabHbIE YHUBEPCAJBHbLIC yqeﬁm,le JeHCTBUS

ba3oBble JJornyeckne 1eMCTBUS:

e BBISIBIISITH M XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKU OOBHEKTOB (SIBICHUI);

e YCTAHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(DUKAIIMU, OCHOBAHUS ISl 0000IIEeHNs 1
CpaBHEHUS,

e BBISIBIISITh 3aKOHOMEPHOCTH W TMPOTHUBOPEUHUs B paccMaTpUBaeMbIX (haKkTax, JAHHBIX H
HAOIIOICHUSAX, OTHOCSAIINXCS K (DU3HUUECKHUM SIBIICHUSIM;

o BBIABJIATH l'IpI/ILII/IHHO--CJ'IeI[CTBeHHBIC CBs3H HpI/I I/IBY'-IeHI/II/I (bPISI/I‘IeCKI/IX SIBJICHI/Iﬁ 158
HpOHGCCOB, JcJIaTb BBIBOABI C HCIIOJB30BAHUEM JIGI[yKTI/IBHI)IX U HWHAYKTUBHBIX
yMOSaKHIOquHﬁ, BbIIBHUTATh THITOTE3bI O B3AUMOCBA3AX (1)I/I3I/I'-IGCKI/IX BCIINYHH,

e CAMOCTOSITEIFHO BBHIOMpATh CIOCO0 perieHus ydeOHol (u3nueckoil 3amaun (CpaBHEHHE
HECKOJIbKUX BapUAHTOB pEIICHHUs, BHIOOp HauOolee TOAXOISAIIET0 C Y4ETOM
CaMOCTOSITENIHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBaTeabCKue AeiicTBUS.

e HCMOJIB30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT MMO3HAHUS;

e IPOBOJUTH TIO CAMOCTOSATEIHHO COCTABJICHHOMY IUIAHY OMBIT, HECIOXKHBIA (PU3NUECKHIA
SKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNUE (DH3NUECKOTO SBJICHHUS;

e OIIEHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HMH(OPMAIMIO, MOJYUYEHHYIO B XOJ€
HUCCJICOOBAaHUS NN BKCHepI/IMeHTa;

e CAMOCTOSTEJILHO (OPMYITMPOBATH 000OIIEHUS U BBIBOBI IO pe3yIbTaTaM MPOBEAEHHOTO
HAOJIIOICHMS, OIBITA, UCCIICTOBAHMS;

e MPOTHO3UPOBATh BO3MOXHOE JaJIbHEHINEEe pa3BUTHE (PU3NYECKUX IMPOIIECCOB, a TaKKe
BbIABUT'aTb HpeI[HOJIO)KeHI/ISI 06 nux pa3BI/ITI/II/I B HOBBIX yCJIOBI/IﬂX 1 KOHTCKCTax.

Pabora ¢ nnopmanmeii:



e IPUMEHATh Pa3IMYHBIE METOAbl, MHCTPYMEHTBHl W 3alpoChl NpHU IOHCKE U OTOOpe
UH(OPMALIUU WU TAHHBIX C YYETOM MPEUIOKEHHON ydeOHOU (pU3nUecKoil 3a1auu;

e AHAJIM3UPOBATh, CHUCTEMATH3UPOBATh M MHTEPIPETUPOBATh WH(POPMALHUIO PA3TUYHBIX
BUJIOB U (DOPM IpeICTaBICHUS;

e CAaMOCTOSITEJIBHO BBIOMpPATh ONTUMAIbHYIO (opMy mpeacTaBieHuss HHDoOpMaLUU U
WITIOCTPUPOBATh pEIIaeMble 3a/la4id HECIOXHBIMH CXEMaMHM, JuarpaMMaMi, HHON
rpaduKoif 1 UX KOMOMHAIIHSIMH.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

eB XoZ€e OOCyXJeHHs Y4eOHOro Marepuana, pe3yjiabTaToB JAaOOPaTOPHBIX paboT U
IPOEKTOB 33/1aBaTh BOIIPOCHI MO CYLIECTBY 00CYKIaeMOM TEMBbI U BBICKA3bIBaTh UJIEH,
HalleJICHHbIC Ha PEIIeHHUE 3a/1a4d U MOAJepKaHue OJIaroenaTeIbHOCTH OOILEHHS;

e COTNIOCTABJIATh CBOM CYXKIEHUS C CYXACHUSIMH JAPYTUX YYaCTHUKOB JIMAjora,
00HapyXUBaTh pa3IU4Ke U CXOJCTBO MO3UIUH;

e BBIPQKATh CBOKO TOYKY 3PCHUS B YCTHBIX U MUCHbMECHHBIX TEKCTaX;

e MyOJIMYHO  TPEACTABIATH  PE3yJAbTAThl  BBIMOJHEHHOTO  (U3UYECKOTO  OIBITa
(9KCTIEpUMEHTA, UCCIIEIOBAHMS, IPOEKTA);

e IOHUMATh U UCHOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW U MHAMBHUIYaJTbHON pabOThl pu
peleHN KOHKPETHOM (PU3HYecKoi MpoOIeMBl;

e IPUHUMATh IITd COBMECTHOW JESTEIHHOCTH, OpPraHW30BHIBATH JEHCTBHA TO €&
JOCTHKEHUIO: PACHpeeNiATh POJid, 00CYXKIIaTh MPOLECCHl U PE3yIbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

e BEITIOJTHATH CBOKO YacTh pPa0OTHI, JOCTHrash Ka4eCTBEHHOTO pe3yJjbTaTa MO CBOEMY
HATIPABJICHUIO U KOOPAMHHUPYS CBOU JICUCTBHUS C JIPYTUMH WICHAMH KOMAaH/IbI,

e OIICHMBATh KA4€CTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITETLHO
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PerJIHTI/IBH])Ie YHUBEPCAJBHBLIC yqeﬁm,le JaedcTBUSA

Camoopranusauus:

e BBISIBJIATH MPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTYAIUsX, TPEOYIOUIMX Ul PELIeHUs
(bu3nUecKux 3HaHUM;

e OPMEHTHPOBATHCS B PA3MUYHBIX MOJAXOAAX MNPHUHATHS peleHUH (MHIAMBUAYaAJIbHOE,
MPUHITHE PELIEHUs B TPYIIe, MPUHATHE PELICHUH IPYIIIO);

e CAaMOCTOSITEIBHO COCTABJIATH QJITOPUTM peleHus (U3MYECKON 3ajadud WM IUJIaHa
UCCIIIOBaHU C YYETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpOBAaTh MIpearaéMble BApUaHThl PELIEHUN;

e JIeTIaTh BBEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

e 1aBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeyIaraTh IJIaH €€ H3MEHEHNUS;

e OOBSICHATD NMPUUUHBI JOCTHXKEHHS (HEIOCTHXKEHHsI) Pe3yIbTaTOB JEATEIIbHOCTH, J1aBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY;

e BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHHs (PU3NYECKOTO
UCCIICIOBAaHUST WM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENHCTB, M3MEHMBIIUXCS
CUTYallUii, YCTAHOBJIEHHBIX OMINOOK, BO3HUKIINX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBHUE PE3YJIbTATa LIEJIH U YCIOBUAM;



e CTaBUThH ce0s Ha MECTO JAPYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCUU Ha HAYYHYIO
TE€My, IOHMMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYroro;

e IPU3HABATh CBOE MpaBO HA OMMOKY NpHU peHIeHHH (GU3NYECKUX 3aJad WM B
YTBEPK/ICHHUSIX HAa HAy4YHbIE TEMBI M TAKOE K€ ITPaBO JPYToro.

INPEJIMETHBIE PE3YJIBTATDI

K xonmy oOyuenust B 7 Kjacce MpeaIMETHBIE Pe3yIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

e CIIOJIb30BATh  MOHATHS: (U3MYECKUE M XUMHUYECKHE SIBJICHHUSA, HaOI0IeHue,
9KCIIEPUMEHT, MOJENb, TUIIOTe3a, CIMHUIBI (PU3NUECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperaTHbIE COCTOSIHMSI BellecTBa (TBEpIOE, >KUJKOE, ra3000pa3HOE), MEXaHMYECKOE
JIBUKEHHE  (paBHOMEPHOE, HEPAaBHOMEPHOE,  NIPSIMOJIMHEMHOE),  TpPaeKTOpHsi,
paBHOJICHCTBYOIAs cuia, nedopMmanus (ympyras, IJIaCTHUYECKas), HEBECOMOCTb,
COOOIAOIINECS COCYIBI;

e pa3nuyath SBICHUS (IUQQy3us, TEMIOBOE NBUKCHUE YACTHIl BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUKEHUE, MHEPLUs, B3aUMOJEICTBUE TeJl, paBHOBECHE
TBEPABIX TN C 3aKPEIUIEHHOW OChK BpallleHMs, Iepefadya JaBjICHUs TBEPAbIMU
TeJIaMH, KUAKOCTSAMHU U razaMu, artMochepHoe JaBieHHe, IIaBaHue TeJl, PeBpaIleHus
MEXAaHUYECKOM HEPIun) Mo ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

e pacro3HaBaTh NPOSBIEHUE HM3YUYEHHBIX (DU3NYECKHUX SIBICHHH B OKpYXarollleM MHUpe, B
TOM 4yHcie (u3nueckue sSBICHHsS B MPHUPOJE: NMPUMEPHl ABWKEHHS C Pa3TUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOM NPUPOJIE, NECHCTBHE CUJIBI TPEHUS B NIPHUPOAE H
TEXHHMKE, BJIHMSHHUE aTMOC(EpPHOTO MAABJICHUS HA XUBOM OpraHusM, IJIaBaHUE pbIO,
pblYary B Tele YeloBeKa, IPU 3TOM MEepPEeBOIUTH MPAKTUUECKYIO 33Jauy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (MPU3HAKN) (PU3HUECKUX SBICHUH;

e OIIMCHIBATh M3YYEHHbIE CBOMCTBA TeNl M (PU3MUECKHE SBIICHUS, HCNONb3Yysd (PU3MUECKUe
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMs, MyTb, CKOPOCThb, CPEIHSS
CKOPOCTb, CHJIa YNPYTrOCTH, CHJa TSDKECTH, BEC Tella, CWIa TPEHHS, JaBIICHUE
(TBEpHoOro Tema, >KMIKOCTH, rasza), BBITAIKMBAIOIIAs CHIIA, MeXaHWdeckas padora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQHUIMEHT MOJe3HOro AECUCTBUS
MEXaHU3MOB, KUHETUYECKasi W MOTEHLHUAaJIbHAsl dHEPTUs), IPU ONHCAHUU IMPABUIBHO
TPaKTOBAaTh PU3NYECKUI CMBICI UCIIOIb3YyEMbIX BEIMYMH, UX 0003HAYECHUS U €TUHUIIBI
(GU3NUECKUX BEIWYMH, HAXOMUTHh (POPMYIBI, CBS3BIBAIOIIME AAHHYIO (PU3HUUECKYIO
BEJIMUMHY C JPYTHUMH BEIWYMHAMH, CTPOUTh TpadUKU H3YYCHHBIX 3aBUCHUMOCTEH
(UBUYECKUX BEIMYHH,

e XapaKTepU30BaTh CBOWCTBA Tell, PU3NYECKUE SIBICHUS U MPOLECCHI, UCIIONb3Yys MpaBUiia
CJIOKEHMSI CWJI (BJOJIb OTHOM IpsiMOM), 3akoH I'yka, 3akoH Ilackains, 3akoH Apxumena,
NpaBUJIO paBHOBecHs pblyara (OJ0Ka), «30JI0TO€ TMPaBHIO» MEXaHUKH, 3aKOH
COXpaHEHMsS] MEXaHWYECKOW >HEpPruM, MpU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA Y 3aIIMChIBAaTh €r0 MaT€MaTUYECKOE BBIPAXKECHHUE;

e OOBSCHATD (PU3HUECKUE SIBICHUS, POLIECCH U CBOWCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE
CUTyallMii  MPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BBISBISAT  MPUUYUHHO-
-CIICJICTBCHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKMX IIAaroB ¢ OMOpPOM Ha



1-2 wu3ydeHHBIX CBOWCTBAa (UIMYECKUX SBICHUM, (U3HMYCCKUX 3aKOHA WIIU
3aKOHOMEPHOCTH;

e pemaTh pacuéTHbIC 3a7aud B 1—2 JCWCTBUS, HCIONB3YS 3aKOHBI U (POPMYIIBL,
CBs3bIBalOIME (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBUSA 3aJauu
3allUCBIBaTh KPATKOE YCIIOBHUE, MOACTABIATH (PU3NYECKHUE BEIMYMHBI B (HOPMYJIBI U
IIPOBOAMTH Pacu€Thl, HAXOJUTh CIIPABOYHBIE JAHHBIE, HEOOXOIUMBIEC IJI PELIEHUs
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOTYYSHHON (HPU3NYECKON BETMUHHBI,

e pacro3HaBaTh IPOOIEMbl, KOTOPbIE MOXHO PEIIUTh IIPU MOMOLIM (PU3NYECKUX METOJOB,
B OINMCAHUU HCCIIEAOBAHUS BBIICIATh IPOBEPSIEMOE IMPEANONIOKEHUE (TUIIOTE3Y),
pa3nnyaTth ¥ WHTEPIPETHUPOBATH MOJIYYEHHBIH pe3ysbTaT, HAXOIUTh OIIMOKH B XOj€
OIbITA, JIENATh BBHIBOJIBI [10 €70 PE3yJbTaTaM;

e [[POBOJIUTH OIBITHI MO HAOIIOACHUIO (PU3MUECKUX SIBICHUH WM (U3NYECKUX CBOWCTB
Tes:  (OPMYIMPOBATh IPOBEPSIiEMblEe NPEANONI0KEHUs, COOUpaTh YCTAHOBKY U3
NPEIOKEHHOT0 000PYAOBaHUS, 3aIUCHIBATH XOJI OIBITA M (POPMYITUPOBATH BHIBOJIBL;

e BBIIIOJIHATH IPSIMBIE M3MEPEHUsI PACCTOSHHUSA, BPEMEHHU, MacChl Tena, 00bEMa, CUJIBI U
TEMIIepaTypbl C UCIOJb30BAaHUEM AHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alHCHIBATH
NOKa3aHUs IPUOOPOB C YUETOM 3aJJaHHOI aOCOIIOTHOM MOTrPEeIHOCTH U3MEPEHUH;

e IPOBOJUTH MCCIIEAOBAHNUE 3aBUCHUMOCTH OJHOW (PM3MUECKOM BEIMYMHBI OT JIPYrou ¢
MCIIOJIb30BaHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUKYLIETOCS
Tena OT BPEMEHU [IBUKEHHS TeEJla, CHJIBI TPEHUS CKOJIBKEHUS OT Beca Tela, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTH CWJIBl TPEHHUS OT IUIOLaau
CONPUKOCHOBEHHMSI TeJ, CUJIbl YIPYTOCTH OT YJUIMHEHMS MPYKUHBI, BHITAIKUBAIOLIECH
CHIBl OT OO0BEMa MOrpyKEHHOM 4YacTM Teda M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT TIIIyOWHBI, Ha KOTOPYIO IOTPYKEHO TEJo,
YCIOBUH TJaBaHMS TeJN, YCIOBHHM paBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM y4e€OHOTO HCCIIEIOBaHMs, COOMpATh YCTAHOBKY U  BBIIOJHATH
U3MEpEeHUs, cleaysl MpPeUIoKEHHOMY IJIaHy, (PUKCHpPOBAaTh pPEe3yJIbTaThl MOJYYEHHOMN
3aBUCUMOCTH (DU3MYECKMX BEJIUYMH B BHUJE MPEUIOKEHHBIX TaOMUIl M TpadHKOB,
JIEJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEJOBAHMS,

e IPOBOJUTH KOCBEHHbIE HW3MEpPEHUs (U3NYECKUX BEJIWYUH (IJIOTHOCTH BEIIECTBA
KUAKOCTU W TBEPAOro Tela, CHJIAa TPEHUS CKOJNbKEHHUS, JaBJI€HUE BO3/1yXa,
BBITAJIKMBAIOIIAs CHJIA, JCHCTBYIOLIAs HA IOTPYKEHHOE B KHUAKOCTb TEJO,
KO3(QUIIMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHHU3MOB), CIenysl MpeaIoKECHHON
MHCTPYKIUU: TP BBINOJIHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTAIIbHYIO YCTaHOBKY
Y BBIYUCIISITH 3HAUEHUE NICKOMOM BEJIMYUHBI;

e cOOMIONATh TpaBUJa TEXHUKM Oe30macHOCTH TMpH paboTe ¢ J1abOpaTOpHBIM
o0opynoBaHueM;

e yKa3blBaTh MPUHLUIBI JEHCTBHS NPUOOPOB U TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIAIOIIMECS COCY Ibl, OapOMeTp, pblyar, MOJABHKHBIN U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTH;

e XapaKTepU30BaTh MPUHILIMUIIBI IEHCTBHUSA U3YUEHHBIX PUOOPOB U TEXHUUECKUX YCTPOUCTB
C OIOpOM Ha MX OMHUCaHMs (B TOM YHUCIE: MOAIIMIHHUKH, YCTPOICTBO BOJOIIPOBOJA,
THJIPABINYECKUN IPEcC, MAaHOMETP, BBICOTOMEp, IOPIIHEBOW HAcoOC, apeoMerp),
UCTIONB3Ysl 3HAHUA O CBOWCTBAX (DPM3MYECKUX SBICHUNA M HEOOXOIMMBbIe (hU3NYECKHE
3aKOHBI M 3aKOHOMEPHOCTH;



e MPUBOJIUTh TPHUMEPHl (HAXOAUTh HMHGPOPMANMIO O TMpPUMEPax) MPAKTHYECKOTO
UCTIOJIb30BaHUS (PU3MUCCKUX 3HAHWHA B TIOBCEJAHEBHOW KHM3HM s OOecredeHus
0€30MaCHOCTH TpH OOpaIleHuH C NPUOOpPaMU W TEXHUYECKUMH yCTPOIMCTBaMH,
COXpaHEHHsI 370pOBbSi M COONIOACHHUS HOPM DSKOJOTHYECKOrOo TIOBEICHHUS B
OKpYKalolllei cpee;

e OCYILECTBIIATE OTOOpP HMCTOYHUKOB HH(popManuu B IHTepHETEe B COOTBETCTBUU C
3aJJaHHBIM TIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOLIUXCS 3HAHUH U IyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIICISATh HH(GOPMALIUIO, KOTOPAsl SBISETCS] MPOTUBOPEUNBOM
WM MOKET OBITh HEJIOCTOBEPHOI;

e HCIIOJIB30BATh IMPH BBIMOJHCHUN YYEOHBIX 3aJaHHUI HAy4YHO--TIONMYJSPHYIO JTUTEPATypy
($U3NUEeCKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIa/IeTh MpHEMAaMHU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3zoBaHus WHGOpMALUU U3
OJIHOI 3HAKOBOM CHUCTEMBI B APYTYIO;

e CO371aBaTh COOCTBEHHBIC KpPAaTKUE MUCHhMEHHBIC M YCTHBIC COOOMICHHS Ha OCHOBE 2—3
UCTOYHUKOB MH(popMarmu (prU3n4ecKoro coaepikaHus, B TOM YHCIIE MyOJIMYHO JIeNaTh
KpaTKue COOOIICHHSI O pe3yIbTaTax MPOEKTOB WM YYeOHBIX HCCIEAOBAHUMN, IPU ITOM
rPaMOTHO HCIIOJIb30BaTh HW3YYECHHBI TMOHATUHHBIA ammapar Kypca (QHU3UKH,
COIIPOBOKJATh BBICTYIJICHHE NIPE3CHTAIHEH;

e [IPH BBINIOJTHEHUU Y4YEOHBIX MPOEKTOB M HMCCIECJOBAHUN pPACHpEnessiTh 00sS3aHHOCTH B
Ipynme B COOTBETCTBHUHU C MTOCTABIEHHBIMHU 3a/1a4aMH, CJICAUTD 32 BBINOJIHEHUEM IUIaHa
NEHCTBUI, aJeKBAaTHO OIEHUBATh COOCTBEHHBIH BKJIAJ B JEATEIBHOCTH T'PYIIIBL,
BBICTpAaUBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, YIUTHIBAsE MHEHUE OKPYKAIOIIINX.

K kxonny oOyuenus B 8 kJjacce mpeiMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

oTpaxkaTb c(HOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

e HICIIOJIB30BAaTh TMOHATHS: Macca W pa3Mepbl MOJEKYI, TEIJIOBOE IBHUKEHHE aTOMOB H
MOJIEKYJI, arperaTHble COCTOSIHHS BEUIECTBA, KPHCTALIMYECKHE W aMOp(dHBIEC Tela,
HACBIICHHBIA ¥ HEHACBIICHHBIN IMap, BIAXHOCTh BO3/IyXa, TEMIIEpaTypa, BHYTPCHHSISA
DHEprus, TeMJIOBON ABUTATENb, SJIEMEHTAPHBIN AEKTPUUECCKHUM 3apsl, MEKTPHUECKOe
MoJie, MPOBOJHUKU U JUAJIEKTPUKH, TOCTOSIHHBIN SIEKTPUYECKUH TOK, MarHUTHOE
noie;

e pa3MYaTh SBJICHUS (TEIUIOBOE pACIIMPEHHE M CXKaThe, TeIulonepeaaya, TeTIOBOe
paBHOBECcHE, CMauMBaHHWE, KamWwUISpHbIC SBICHHS, WCHApeHUEe, KOHICHCAIHs,
IUIaBJIEHWE,  KpUcCTaumm3anus  (OTBepAeBaHME),  KHUIEHHE,  TeIUIonepeaaya
(TETUTOTPOBOHOCTD, KOHBEKIIWS, W3IYyUCHHE), DIEKTPU3AUS TeN, B3aMMOJCHCTBHE
3apsiioB, JCUCTBUS AJIEKTPHUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJCHCTBUE
MarHuToB, JCWCTBME MAarHUTHOTO IOJII Ha MPOBOAHHK C TOKOM, AJIEKTPOMArHUTHAs
UHAYKIHS) TIO ONHMCAHWUI0O UX XapaKTePHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3HYECKOE SIBIICHUE,

e pacro3HaBaTh MPOSBICHUE W3YUYEHHBIX (DM3WUYCCKHUX SIBICHUH B OKPYXArOIIEM MHpE, B
TOM uyucie (U3MYECKHe SIBICHUS B TPUPOJIE: TOBEPXHOCTHOE HATSKEHHE U
KaMWJUISIPHBIC SIBJICHUST B TPHUPOJAE, KPHUCTAUIBI B mpupoae, uznydenue ColHIa,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, oOpa3oBaHHE POCHI, TyMaHa, MHEs, CHeEra,
JJIeKTpUYECKUE fABJIEHUS B aTMmocdepe, JIIEKTPUYECTBO JKHUBBIX OpPraHU3MOB,
MarHMTHOE Moje 3emid, Apeid TOI0COB, POJIb MAarHUTHOTO MOJS JUIS KU3HH Ha
3emiie, ONSIPHOE CHUSIHHE, MIPU ITOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO,
BBIJICNIATH CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKH ) (PU3UUECKUX SBJICHUM;



e OIIUCHIBATh U3YYEHHbIE CBOMCTBA TeNl M (PU3MYECKHUE SBIICHUS, HCIONb3ysd (hU3MUecKue
BEJIMYMHBI (TEMIepaTypa, BHYTPEHHSS SHEpPrus, KOJUYECTBO TEILIOTHI, YyHeIbHAas
TEIUIOEMKOCTh ~ BEILLECTBA, YyJe€lbHas TEIUIOTa IUIABJIEHUSA, YAEJIbHAas TEIIOTa
napooOpa3oBaHus, yJeibHas TEIUIOTa CrOpaHHsl TOIIUBA, KOA(MOUIHEHT MOJIE3HOTO
JIEMCTBUS TEIJIOBOM MAIlIMHBI, OTHOCUTEJIbHAS BJIAXKHOCTh BO3yXa, 3JEKTPUYECKHUU
3apsl, CHUJla TOKA, OJJIEKTPUYECKOE HAIpsDKEHHWE, COINPOTUBIEHUE IPOBOJHUKA,
YII€IbHOE COIIPOTUBIIEHUE BEIIECTBA, pad0Ta U MOLIHOCTh 3JIEKTPUUECKOTO TOKA), IpU
ONHMCAHUU TMPABWIBHO TPAKTOBaTh (DU3UYECKHUI CMBICI HCIHOJb3YEeMbIX BEJIUYHH,
0003Ha4YeHHs] U €AMHULIBI (PU3UUECKUX BEIMYUH, HAaXOIUTh (DOPMYIIbI, CBSA3BIBAIOIINE
JAaHHYI0 (U3UYECKYI0 BEIMYMHY C JPYTMMH BEIMYMHAMHU, CTPOUTH Tpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

e XapaKTepU30BaTh CBOWCTBAa Tell, (U3UYECKUE SBICHHUS U MPOLECCH, HCIONb3YS
OCHOBHBIE€ TIOJIO)KEHUSI MOJIEKYJISIPHO--KUHETUUECKOW TEOpUU CTPOEHHS BEILECTBA,
IOPUHLMII CYNEPHO3UIMM IoJied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsna, 3akoH OMma ans ydacTka Lenu, 3akoH Jxoyns—JleHua, 3akOoH COXpaHEHHUS
SHEPruM, MPU ATOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alHCHIBATh €r0
MaTEeMaTUYeCKOEe BBIPAXKEHHUE;

e OOBSICHATH (PU3UYECKHE MIPOIIECCHI U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CHUTYaluit
[IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NPUYMHHO-CIEICTBEHHBIE CBS3H,
CTpOUTh OOBsICHEHHME M3 1—2 JOrMYecKux IIaroB ¢ OMOpod Ha 1—2 W3Y4YEeHHBIX
CBOICTBa (PU3MUECKUX SBICHUH, PU3NUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

e pemiaTh pacuy€THble 3aJaud B 2—3 JEHCTBUS, WCIOJB3YysSd 3aKOHbl U (OPMYIIbI,
CBs3bIBalOIIME (U3MUECKHE BEJIWYMHBL: HAa OCHOBE aHalu3a YCJIOBUS 3a7add
3alMChIBaTh KPATKOE YCIIOBHE, BBIABIIATH HEIOCTATOK JAHHBIX JJIS PELICHUS 3aJauH,
BBIOMPATH 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE AJIs €€ pelIeHus, IPOBOJUTh Pacu&Thl U
CpaBHMBATh MOJYYEHHOE 3HaUeHHE (PU3NUECKON BEIMUMHBI C U3BECTHBIMU JaHHBIMU;

e pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIU (HU3NYECKUX METOJIOB,
UCIIOJIb3YSl OINHMCAHUE HCCIECJOBAHMS, BBIACIATH IIPOBEPSAEMOE IPEAIIONIOKEHHE,
OLICHMBATh MTPaBUJIBHOCTH MOPSAKA POBEACHUS UCCIIEI0BaHMs, 1E1AaTh BHIBOJIBI;

e IPOBOJUTH OIBITHI IO HAOIIOACHUIO PUZNYECKUX SBJICHUN WM PU3NYECKUX CBOMCTB TEJ
(kanwIsipHbIE  SIBJIEHMSA, 3aBHCHUMOCTBH JIaBJI€HUS BO3AyXa OT €ro o00béMa,
TEMIIEPATYPHI, CKOPOCTH INPOLIECCAa OCTBIBAHUS U HarPEBAHUS IPU U3IyUYEHUH OT LIBETA
U3Iydaome (moryomaroniel) MOBEPXHOCTH, CKOPOCTh HCHAapeHHs BOABI OT
TEMIEPATypbl JKUIKOCTHM U TIUIOMIAgd €€ TOBEPXHOCTH, DJIEKTpU3alus Tel W
B3aMMOJICHCTBHE AJIEKTPUUYECKUX 3apsiioB, B3aUMOJECHCTBHE MOCTOSHHBIX MarHUTOB,
BH3YyaIM3alysl MArHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB, I€HCTBUS MAarHUTHOTO MO
Ha TIPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JEKTPOJBUTATENS
MOCTOSTHHOTO TOKa): (opMyIupoBaTh TNPOBEpSEMbIE MPEANOIOKEHUs, COOMpAaTh
YCTAaHOBKY M3 MPEMJIOKEHHOTO 00OpyJIOBaHMs, OMNHMCHIBaTH XOJA OMNbITa U
(GbopMyIHpOBaTH BHIBOJIBI;

e BBIIIOJIHATH TPSIMBIE U3MEPEHMsI TEMIIEPATypbl, OTHOCUTEIbHOW BIIAKHOCTU BO3AYXa,
CWJIBI TOKA, HANpPSDKEHUS C MCIOJIb30BAaHHEM aHAJOTOBBIX MPUOOPOB U JaTUYUKOB
bu3nyecKuX BEIWYMH, CPAaBHMBATh pPE3YJIbTaThl W3MEpPEHUN C Yy4€TOM 3aJaHHOI
abCOIIIOTHOW MOTPEIIHOCTH;

e IPOBOJIUTh MCCIIEJOBAHUE 3aBUCHUMOCTU OJHOU (DU3NYECKON BETUYMHBI OT APYrou ¢
HCIIOJIb30BaHUEM MPSIMBIX U3MEpPEHUH (3aBUCHUMOCTH CONPOTHUBIIEHUS MPOBOJHUKA OT



€ro JJIMHBI, IJIOLAN MONEPEYHOr0 CEUYEHHUsI M YAEIbHOIO CONPOTUBIIECHUS BEIIECTBA
POBOJHMKA, CUJIBI TOKA, HAYILETO Yepe3 MPOBOJHHK, OT HANPSDKEHUS HAa MTPOBOIHUKE,
UCCJIEJOBAaHKUE I10CJIEI0OBATEIbHOTO W IApAJUIEIBbHOTO COEJUHEHUM MPOBOJIHUKOB):
IUITAHUPOBATh HCCIEel0BaHUE, COOUPATh YCTAHOBKY M BBIIOJHITH U3MEpPEHHs, Cleays
IPEUI0KEHHOMY IUIaHy, (PMKCUPOBATh Pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJIE
TaOIHI U TpaUKOB, AETATh BBIBOAKI 110 PE3yJbTaTaM HCCIIeIOBAHNUS;

e POBOJIUTh KOCBEHHBbIE H3MEpeHHs (U3NYECKUX BEIUYMH (yIelbHAas TEIUIOEMKOCTb
BEIIIECTBA, COMPOTUBIICHUE IIPOBOJIHUKA, pab0Ta U MOILIHOCTh JIEKTPUUYECKOTO TOKA):
IUIAHUPOBaTh M3MEpPEHMs, COoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIeays
NPEIOKEHHON HHCTPYKIMH, U BBIYUCIISATh 3HAYEHUE BEITUUNHBL;

e cOONMIONATh TpaBUJIA TEXHUKH Oe3omacHOCTH Tmpu paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

e XapaKTepU30BaTh MPUHLHUIIBI IEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOUCTB
C OMOpOH HAa WX ONMHUCAaHWA (B TOM YHUCIIE: CUCTEMa OTOIUICHHUS IOMOB, THTPOMETP,
napoBast TypOWHA, aMIepMeTp, BOJBTMETP, CUETYMK HICKTPHUUECKOW HHEPIuH,
3JIEKTPOOCBETUTENIbHBIE MPUOOPHI, HAarpeBaTelIbHbIE 3JIEKTPONPHOOPHl (IIPUMEPHI),
JJIEKTPUUECKUE MPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JEKTPOJABUIrATENb IOCTOSHHOTO
TOKa), WCIONB3Yys 3HAHUS O CBOWCTBAaX (PHU3MUECKUX SBICHHA W HEOOXOAUMBIC
¢du3nUeckre 3aKOHOMEPHOCTH;

e pacro3HaBaTh IPOCTbIE TEXHMYECKHE YCTPOHCTBA M H3MEPUTENIbHBIE HPUOOPHI IO
cXeMaM M CXEMaTH4YHBbIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, ABUTaTellb BHYTPEHHETO CTOpaHMS, DJIEKTPOCKOI, PEOCTaT), COCTABISATH
CXEMBI DJIEKTPUUYECKHX IIeTIeH C TOCIIeOBATEILHBIM U MMapauIeIbHBIM COSINHEHHEM
HJIEMEHTOB, pa3inyasl yCJIOBHbIE 0003HAUYEHUS 3JIEMEHTOB MIEKTPUUECKUX IIeTIeH;

e IPUBOAMTH MpHUMEPHl (HAXOOUTh HMH(OpMAIMIO O TMpUMepax) MNPaKTUYECKOrO
UCTIOIB30BaHUST (PM3MUECKUX 3HAHWHA B TIOBCEJHEBHOW JKHM3HHM IS 0OECredeHUs
0e30MacHOCTH NpU OOpalleHuH ¢ OpudoOpaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COONIOJEHUS HOPM HKOJIOTMYECKOTO TIOBEACHUS B
OKpYXKarolleu cpee;

e OCYIIECTBIIATH TOMCK MH(pOpMarmm (usndeckoro cogepkanusi B IHTepHETe, Ha OCHOBE
UMEIOIIUXCSA 3HAHUA M MyTEM CpPaBHEHHUS JIOTIOJHUTENBHBIX HMCTOYHHKOB BBIIEISTH
UH(POPMALINIO, KOTOPast SBJISETCS IPOTUBOPEUNBOM MIM MOXKET OBITh HEJOCTOBEPHOM;

e HCTIOJIH30BATh NPU BBINOJHEHUH YYEOHBIX 33JaHUN HAYYHO--TIOMYJISIPHYIO JIUTEPATypy
(GU3NIECKOTO CO/epKaHUs, CIPaBOYHBIE MaTepHalibl, pecypchl ceth HHTepHer,
BJIAJETh NMPHEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHusi WH(POpMAIMU W3
OJTHOW 3HAKOBOW CHCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE U KpaTKUE YCTHBIE COOOIIeHUs, 00001mas
UHPOPMAIIAIO U3 HECKOJIBKUX HMCTOYHUKOB (PU3UYECKOTO COJICPIKaHUS, B TOM YHUCIIE
nyOJIMYHO  TPEJCTaBISITh  Pe3yiabTaTbl MPOEKTHOW WM  HCCIEI0BaTeNIbCKON
JeSITeIbHOCTH, MPH 3TOM IPaMOTHO HCIIOJIb30BaTh M3YUEHHBIN MOHATHIHBIN ammapar
Kypca (pHU3MKH, CONPOBOXIATh BHICTYIICHHE MTPE3CHTAIHCH;

e[IPY BBIIOJHEHUU YYEOHBIX IPOEKTOB U HUCCIEAOBAaHUM (PU3MUECKUX IPOLECCOB
pacrpenenaTe 00s13aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABJICHHBIMM 3aJadyaMH,
CIICIUTh 32 BBIIOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTHPOBATh €ro, aJeKBaTHO
OLICHUBATh COOCTBEHHBIM BKJIaJ B  JIEATEIBHOCTh  TPYIIbI, BBICTPaUBATh
KOMMYHHKaTHUBHOE B3aMMO/IEHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3pellaTh KOH(IUKTHI.



K xonny oOydenus B 9 kJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

* ICIOJB30BaTh IOHATHSA: CUCTEMa OTCY€Ta, MarepualbHas TO4YKa, TPACKTOpUS,
OTHOCHUTEIBHOCTh MEXaHHUYECKOTO IBIKEHHMS, aedopmalus (yupyras, IiacTuaeckas),
TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb W IMEpEerpy3Ku, LEHTP
TSDKECTH, a0COJIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPAOTO Tella, PaBHOBECHE,
MEXaHUYeCKue KonebaHus ¢  BOJHBI, 3BYK, HWHOQPa3BYK ©  yJIbTPa3BYK,
3JIEKTPOMArHUTHbIE BOJIHBI, IIKaJa 3JEKTPOMAarHUTHBIX BOJH, CBET, OJU30PYKOCTh U
JAIIbHO30PKOCTh, CHEKTPhl HCIyCKaHWs W MorjiouleHus, anbpa-, O6era- U ramma-
U3JIy4ECHMS, U30TOIIbI, S7CPHAst DJHEPIeTHUKA;

e pa3nuyaTh SIBICHUA (PAaBHOMEPHOE M HEPABHOMEPHOE IMPSIMOJMHENHOE JIBUYKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHUE, CBOOOHOE Ma/IeHUe TeJ, pABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEHCTBUE TEl, PEAKTUBHOE JIBHXKECHHE,
KoyiebaTenbHOe JBIKEHUE (3aTyXalollue W BBIHYKACHHBIC KOJEOaHWs), pe30HaHC,
BOJIHOBOE JBWKEHUE, OTpPaKCHUE 3BYKa, NPSIMOJMHEHHOE PpacCIpOCTPAHECHHUE,
OTpPa)KEHUE U MPEIOMIIEHUE CBETA, MIOJJHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JI0KEHUE
0ermoro cBera B CIEKTP M CJIOXEHHE CHEKTPAIbHBIX IIBETOB, AMCIIEPCUS CBETa,
€CTECTBEHHAsl pPaJUOAKTUBHOCTh, BOZHUKHOBEHUE JMHEMUYATOro CHEKTpa HU3JIy4EHUs)
II0 ONMCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIHUX
JTaHHOE (hU3HUECKOE SIBICHUE;

e pPacro3HaBaTh MPOSABICHUE U3YYCHHBIX (DU3MUECKUX SIBICHUN B OKpYXKAIOLIeM MHUpE (B
TOM 4yHcie (U3NUECKUe SBJICHUS B NPUPOJE: MPUIMBBI U OTIUBBI, IBH)KEHUE IUIAHET
ConHeyHOM cucTeMBl, pEaKTUBHOE JIBUKEHHE JKUBBIX OPraHU3MOB, BOCTIPUSTHE 3BYKOB
JKUBOTHBIMH, 3EMIIETPICCHUE, CEMCMUYECKHME BOJIHBI, LyHaMH, 3XO0, ILBETa Tell,
ONTUYECKHE  SBJICHUS B  MpHUpPOJAE, OUOJOTMYecKoe  JeicTBUE  BUAUMOTO,
yIbTPa(HOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHUM, €CTECTBEHHBIH pPaIMOaKTUBHBIN
(GOH, KOCMHMYECKHME JIy4d, paAUOAKTUBHOE MW3JIyY€HUE TPUPOIHBIX MHUHEPAJIOB,
JIEMCTBUE PaJIMOAKTUBHBIX M3JIYYCHHM Ha OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOJIUTH
NPaKTUYECKYIO 3aJady B y4eOHYIO, BBIJICNISATh CYLIECTBEHHBIE CBOMCTBA (IPU3HAKM)
(bu3NYECKUX SIBICHUM;

e OIIMCHIBATh M3YYEHHbIE CBOMCTBA Tel M (PU3MUECKHE SBIICHUS, MCNONb3Yyd (PU3NUECKHE
BEJIMYMHBI (CpPeIHssE U MTHOBEHHAs CKOPOCTh Tella MPHU HEPABHOMEPHOM ABM)KCHUU,
YCKOPEHHE, IEpEMEIIEHNE, IyTh, YIJIOBas CKOPOCTb, CHJIA TPEHUS, CUJIA YIPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOIHOrO MaJCHMs, BEC Tella, UMITYJIbC Tejla, UMIIYJIbC
CWJIBI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHIIMAJIbHAS SHEPTUs Teja, MOJHATOTO
HaJl TOBEPXHOCTBIO 3EMJIM, IOTEHIMATIbHAS SHEPTUs CKATOW NPYKUHBI, KHHETUYECKAs
DHEprus, TOJHAas MEXaHW4YecKash HSHEprusi, MEepuojJ M YacToTa KojeOaHWM, ATWHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCThb CBETA, MOKA3aTENb MPEIOMIICHUS
Cpelibl), MPH OMHCAHUU NPABUIBLHO TPAKTOBaTh (DPU3MUECKHI CMBICI HCIOIb3YEMbBIX
BEJIMYMH, O0O3HAUEHUS M EIUHUIIBI (PU3NYECKUX BEIMYMH, HAXOIUTH (OPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYIO0 BEIUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu U3y4yeHHBIX 3aBUCUMOCTEN (DPU3HUECKUX BEJINYMH;

e XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UUECKHE SBJICHHSI M MPOLECCHI, UCHOJb3Ysl 3aKOH
COXPAHEHHUs DHEPIUHU, 3aKOH BCEMUPHOIO TATOTCHUS, NPUHLUI CYNEPHO3ULIHUU CHUII,
MIPUHLIUI OTHOCUTENBHOCTHU ["anunes, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPAXEHUS W TMPEIOMIICHHS CBETa, 3aKOHBI COXPAHEHMS 3apsAOBOTO U



MaccoBOI'O 4YHCENI TMpHU SJIEPHBIX pEaKIMsIX, MpH JITOM JaBaTh CJIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MATEMATUYECKOE BHIPAKCHHE;

* OOBSCHATH (PU3UYECKHE MPOIIECCHl U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTyaluit
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NPUYUHHO--CIICICTBEHHbIE CBSI3U,
CTPOUTHh OOBSCHEHHE U3 2—3 JIOTHYECKHUX IIIaroB C OMOpPOM Ha 2—3 H3YyYCHHBIX
CBOWCTBA (PU3MUECKUX SBICHUN, PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemaTh pacuéTHbIE 3a/a4M (ONUPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHUN), HCIIONIb3Ys
3aKOHbI U (DOpPMyIbI, CBsI3bIBaIONIMEe (PU3MYECKHE BEIUYMHBI: HAa OCHOBE aHaU3a
yCIIOBUSL 3a/ladyll 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBIATh HEAOCTAIONINE MU
U30BITOYHBIE JTaHHBIC, BHIOWPATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIC AJISI PEIICHUS,
IPOBOAMTH pPAcUéThl U OLEHUBAaTh PEATMCTUYHOCTh IOJYYEHHOI'O 3HAYCHUS
bu3nUeCKOil BETUYMHBL;

e pacro3HaBaTh MPOOIEMbl, KOTOPbIE MOKHO PEIIUThH MPU MOMOIIU (PU3UYECKUX METOJIOB,
UCIIOJIb3YSl OINKCAHUE UCCIIEOBAHMS, BBIACIATH IIPOBEPSEMOE IPEAINONIOKEHHE,
OLICHMBATh IPaBWJIBHOCTb IOpPsIKA IPOBEJEHUS HCCIEAOBAHUSA, JENaTh BBIBOJBL,
HUHTEPIPETUPOBATH PE3YNIbTAThl HAOIIOICHUHN U ONIBITOB;

e IPOBOJUTH OIBITHI M0 HAOTIOACHHUIO (PU3NYECKUX SIBICHUN UM (PU3NYECKUX CBOWCTB TEI
(u3yueHue BTOporo 3akoHa HpIOTOHa, 3aKOHa COXpAaHEHHUS! SHEPrUH, 3aBHUCUMOCThb
nepuoja KojsebaHuil MpyKUHHOTO MAITHUKA OT Macchl Ipy3a U )KECTKOCTU MPYKUHbBI U
HE3aBHCHUMOCTH OT aMILTUTY/Ibl MaJIbIX KOJI€OaHHM, MPSIMOIUHEHHOE pacpOCTPaHEHUE
CBETa, paslio’KeHHUE Oelloro cBeTa B CIEKTpP, U3YyYEeHHE CBOMCTB H300pakeHHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTra B coOuparoniel JuH3e,
HAOJIIO/IEHUE CIUIOIIHBIX M JIMHEHYaThIX CIIEKTPOB M3JIY4YEHHUS): CaMOCTOSITEIBHO
coOMpaTh YCTAaHOBKY U3 N30BITOUHOTO HaOOpa 000PyA0BaHUS, ONMCHIBATH X0 ONbITA U
€ro pe3yJabTaThl, (POPMYIUPOBATH BBIBOIbI;

e IPOBOJUTH MpPU HEOOXOJUMOCTU CEPUI0 MPSAMBIX H3MEpPEHUl, Ompenenss cpeaHee
3Hau€HUE H3MepsieMOoN BeNIUYUHBl ((POKYCHOE pacCTOSIHHME COOMparole JIMH3bI),
000CHOBBIBAThH BHIOOP criocoba nu3mepeHus (M3MEepUTEILHOTO MPUO0OpPa);

e I[POBOJIUTh HCCIIEIOBAaHUE 3aBUCUMOCTEH (DU3MYECKHX BEIMYMH C HCIHOJIb30BAHUEM
OpSIMBIX HM3MEpPEHUN (3aBUCUMOCTb IYTHM OT BpPEMEHM I[P PaBHOYCKOPEHHOM
JIBUKEHUM 03 HauyalbHOW CKOpPOCTH, TIepuoja KoJieOaHUM MaTeMaTHYecKoro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJla OTPaXKEHMsI CBETa OT yIyla NaJACHUS U
yIiia MpesoMIICHHUs OT yIJia MajeHus1): TUIAaHUPOBaTh MCCIIEOBAHUE, CAMOCTOSTENHLHO
coOuparb yCTaHOBKY, (UKCHpPOBaThb pE3yJibTaThl IOJYYEHHOH 3aBHCHUMOCTH
¢u3nyecKuX BETUYMH B BHUAE TaOIUI] U TpadUKOB, JieiaTh BBIBOJBI MO pe3yjbTaTam
MCCIIE/IOBAHMSI;

e IPOBOJIUTh KOCBEHHbIE M3MEpeHUs (U3NYECKUX BEIMYMH (CpeiHss CKOpPOCTh U
YCKOpEHUE Tejia NMPU paBHOYCKOPEHHOM JIBH)KEHUHU, YCKOpPEHHE CBOOOJHOIO Ma/eHus,
KECTKOCTh MPYKUHBI, KOAP(PUIUEHT TPEHUS CKOJBXKEHHS, MEXaHWYecKas paboTa H
MOIIHOCTb, YacToTa M TMEpHOoA KoleOaHUH MaTeMaTHYecKOoro W MPY>KUHHOTO
MasTHUKOB, ONTHYECKass CWiIa COOMpAlomield JIMH3BI, pPaJUOAKTUBHBIA  (OH):
IUTAHUPOBATh HU3MEpPEHUs, COOMpPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBIIOJHSATH
U3MEpEeHUs, cienysl MPeAJIOKeHHON MHCTPYKIMH, BBHIYUCIATh 3HAUCHHUE BEIMYMHBI U
AQHAIN3UPOBATh IIOJYyYEHHBIE peE3yJbTaThl € Y4ETOM 3aJaHHOW IOIPEHIHOCTH
U3MEPEHHUI;



e COONMIONATh, TpaBWIA TEXHUKA OE30MacHOCTH Tmpu pabore ¢ JabOpaTOPHBIM
000pyI0BaHUEM;

e pPa3IMYaTh OCHOBHBIE MPU3HAKU U3YYCHHBIX (PU3UUECKUX MOJIEJICH: MaTeprabHas TOUKa,
a0CoONIOTHO TBEPAOE TEJO, TOYEUHBIM MCTOYHHUK CBETa, Jy4, TOHKAas JIMH3a,
IJIaHETapHasi MOJIEb aTOMa, HYKJIOHHAs: MOJIEJIb aTOMHOTO S1pa;

e XapaKTEpU30BaTh MPUHIIUIIBI ICHCTBUSA U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C ONOpOH Ha HX oOmHucaHus (B TOM YMCIE: CHUAOMETP, AAaTUMKU IOJIOKEHUS,
paccTosHUSL U YCKOPEHHUS, paKeTa, 9X0JI0T, OYKH, IEPUCKOI, (poToamnmapar, ONTHYECKHE
CBETOBOJIbI, CIIEKTPOCKOI, J03UMETp, Kamepa Buibcona), ucmonb3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUH U HEOOXOIUMbIE (PU3MUECKUE 3aKOHOMEPHOCTH;

e HCIIOJIB30BATh CXEMbl M CXEMAaTUYHbIE PUCYHKH W3YYEHHBIX TEXHMUYECKHUX YCTPOMCTB,
U3MEPUTENbHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOIECCOB MPHU PEIICHUU Yy4eOHO--
MPAKTUYECKHUX 3a/lay, ONTUYECKUE CXEMbl ISl TOCTPOCHUSI M300paKEHUH B IIOCKOM
3epKajie ¥ coOuparoIei JInH3e;

e IPUBOAMWTH TPHUMEPHl (HAXOIUTh HMHPOPMAIMIO O TpUMepax) MPAKTHYECKOTO
UCIONb30BaHUsl (U3UYECKUX 3HAHWM B IOBCEJAHEBHOM >KM3HHM [UIsl OoOecreyeHus
0e30macHOCTH Tpu OOpalieHHH ¢ OpuOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMU,
COXpaHEHMs 370pOBbsi M COOJIIOIGHHUS HOPM OSKOJOTMYECKOIO IOBEACHMS B
OKpYKarolllei cpeae;

e OCYUIECTBIIATh TMOUCK HHpoOpManMu ¢u3nyeckoro cojaepkanuss B VHTepHeTe,
CaMOCTOSITENIbHO (DOPMYJIHPYsS] TMOUCKOBBIA 3ampoC, HAXOJUTh MYTU OINpeAeTeHUs
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOPMAIlMM Ha OCHOBE WMEIONIUXCS 3HAHUN W
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

e HCIIOJIB30BATh IMPH BBHIMOJTHEHUN YUEOHBIX 3aJaHH HAy4YHO--TIOMYJSPHYIO JUTEpaTypy
(GU3MUEeCKOro CcojAep)KaHus, CIpaBOYHblE MaTepHuaibl, pecypcbl cetu HHTepHer,
BJaJIeTh NpUEMAMU KOHCHEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUH U3
OJIHOM 3HAKOBOW CHCTEMBI B APYTYIO;

e C03/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(OpMaIK U3
HECKOJIbKUX HMCTOYHUKOB (DU3UYECKOTO COJAEp)KaHUs, MYyOJIMYHO MpPeJCTaBIsATh
pe3yNbTaThl IPOEKTHOM WM MCCIEI0BAaTENbCKONW EATEIbHOCTH, IPU 3TOM IPaMOTHO
UCIIOJIb30BaTh M3YYEHHBIN MOHATUHHBIA ammapar H3y4aemoro pasziena (U3NKH U
COIIPOBOKIATh BBICTYIUIEHHE MpPE3CHTAled ¢ Y4€ToM OCOOEHHOCTEeH ayAauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoubnbie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edso0.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTOARMA BEIECTRA https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHCCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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
bubmuoreka [JOK

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubmmoreka [JOK
' TeJaMU, JKHUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapitetine KIAKOCTA > https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 0 https://m.edsoo0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta ¥ MOIHOCTE 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctbie MexaHi3MbI > L https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniirieckas sHepris 4 1 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnmoreka [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella bubnuorexa [JOK
2.1 . 7 1
Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SIEKTPOMArHHTHAS HHAYKIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE Tel 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMIECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. BJICKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DJIEKTPOMArHUTHOE MOJIE U 6 9 bubnuotexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS

4.1 3aKOHBI pacpOCTPAHEHHUS CBETA 6 2 bubnnorexa [JOK



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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO AP 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-0000IIAK0IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pusnku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabnubie IIpakTuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThbI padoTbI pecypenI
1 ®du3nka — HayKa 0 IpUpo/Ie. 1
SIBiieHus pupoabl
2 dusnyeckue SABICHUS 1
3 dusnyuecKkne BeTUYUHbBI U UX 1
U3MEPEHUE
VYpok-uccnenopanue "M3mepenue
4 TEeMIIEPaTyphl MPU TOMOIIIH 1 1
KHUJKOCTHOTO TEPMOMETpPA U JaTurKa
TeMmeparypbl"”
Metoabl Hay4HOTO MTO3HAHMUSL.
5 Onucanue GpU3MUECKUX SBICHUH C 1 bubnuorexa LIOK
N https://m.edsoo.ru/ff09f72a
MOMOIIBIO MOJIeTIEN
Ypok-uccnenosanue "IIpoepka
6 TUIIOTE3bI: JAILHOCTh MOJIETA IIapHKa, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
Oosblie, yeM OoJblie BbICOTA ITycKa"
Crpoenue BemecTBa. ONbITHI,
7 JTIOKA3bIBAIOIIUE JTUCKPETHOE 1 bubmmorexa LOK
https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEILIECTBA
bu6mmoreka [IOK
8 JIBr>KeHre YacTHI] BEIIECTBA 1

https://m.edsoo.ru/ff0a013e



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

Ypok-uccnenoanue «OnbITHI 11O

9 HaOJIIOJICHUIO TETJIOBOTO PACITUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHHSI BELLIECTBA
Oco00OEHHOCTH arperaTHbIX COCTOSTHUI
BoJibI. O000IIIEHHE 10 pa3eTy bubnuorexa [JOK
11
«IIepBoHauagbHbBIC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUHU BEILIECTBA»
MexaHn4ecKoe IBUKCHUE.
12 PaBHOMepHOE 1 HEpaBHOMEPHOE bubmorera [JOK
P P P https://m.edsoo.ru/ff0a05c6
JBIKEHUE
bu6mmoreka [IOK
13 Ckopoctb. Equauie! ckopocTu
P S P https://m.edsoo.ru/ff0a079c
14 Pacuet nmyTu 1 BpeMeHHM IBUKCHHS bubmorexa [JOK
Y P A https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — Mepa bubnnorexka [JOK
MHEPTHOCTH TEIl https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmoreka [IOK
1 00beMa TeJa 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnast pabota «Ornpezaenenne
IUIOTHOCTH TBEPAOTO TENA»
18 Pemenue 3amgad nmo teme "[loTHOCTH bu6mmorexa [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cwuita kak XapakTepHUCTHKa
19 B3anmoiecTBus Ten. Cuma
ynpyrocty. 3akoH ['yka
20 JlabopaTtopHas pabota «3ydueHue

3aBUCHUMOCTH PACTAKCHUA



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

(medopmanun) NpyKUHBI OT
HPUIOKEHHOM CHIIBI»

21 [[“IBnenue Tsarorenus. Cuiia TSKECTU
CBs3b MEXKY CUJION TSKECTH U

22 Maccoi Tena. Bec tena. Pemenue bubmmorexa [JOK

e ' | https://m.edsoo.ru/ff0al778
3ama4 1o teme "Cuiia TshKecTH

93 Cuiia TsSKeCTH Ha APYTHX IJIaHeTaX. bubnmoreka [JOK
DuU3NYECKUE XapPAKTEPUCTUKHU TUIAHET https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK

24 Nsmepenne cun. JlmHamomer

P A P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK

25 Bec tena. HeBecoMocTh

https://m.edsoo.ru/ff0al1778
CrnosxeHue IByX CUJ, HallpaBJIEHHbIX
26 10 OJTHOM IPSIMOI bubmorexa [JOK
$ P ' https://m.edsoo.ru/ff0ala70
PaBHoOpeiicTByIOIIAs CHIT

97 Pemenue 3anau mo teme
"PaBHonelicTByromIas cr"

28 Cuia TpeHus u €€ Bubl. TpeHue B bubnunorexa [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnast pabota «13yuenue
3aBUCHUMOCTH CHJIbI TPEHHS

29 CKOJIb)KEHUS OT CUJIbI IaBJICHUS U bubmorera [JOK

a https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAOIINXCS
IMOBEPXHOCTEW

30 Pemenue 3agad Ha onpeneneHue
PaBHOJECUCTBYIOIIEN CUJIIBI

31 Pemenue 3anau mo temaMm: «Bec bu6nmoreka [JOK

Tenay, «I'paduueckoe n3o0pakeHne

https://m.edsoo.ru/ff0alde0



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

cuny, «Cunbly, «PaBHOIEHCTBYIOIIAS
CHII»

Konrponbnas padora no remam:
«MexaHn4eckoe JBKeHUE», «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«['paduueckoe n3o0pakeHne CUI»,
«Cue»

33 Hasnenne. CriocoObl yMEHBIIICHUS U bubnnoreka [HOK
YBEIIMYECHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBUCUMOCTD

34 aBJIEHH ra3a oT 00bEMa bubmorexa LOK
a ’ https://m.edsoo.ru/ff0a2376
TeMIIEePaTyphl
Ilepenaua naBneHus TBEPALIMU

35 Tenpal\iln >1<Iil KOCTSIMU U FfsaMH bubmorexa HOK

> KHA ’ https://m.edsoo.ru/ff0a25b0
3akoH Ilackais

36 JlaBlieHME B )KUJIKOCTH U Ta3e, bu6mmoreka [IOK
BBEI3BAaHHOE JIEUCTBUEM CHIILI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3amaud no teme «J/laBienue B bubmuorexa [JOK
’KMIKOCTH U rase. 3axkoH Ilackaisy» https://m.edsoo.ru/ff0a2826

bu6nmoreka [JOK

38
Coobmaromuecs cocyp! https://m.edsoo.ru/ff0a2970

39 I'mnpasanuecknii mpecc bubmiorexa LOK

P p https://m.edsoo.ru/ff0a3136

40 Manomerpsl. [lopuiHeBoi
JKUJIKOCTHBIA HACOC
ATmochepa 3eMiIM U IPUYKHBL € bubnnorexka [JOK

41
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a

42 Bec Boznyxa. AtmocdepHoe bubnnorexka [JOK



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

JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

N3mepenue atMochepHOro AaBJICHUS.

bu6mmoreka [IOK

43 Omneit Toppuuemiu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTB aTMOC(HEpPHOTO
44 JABJICHUS OT BBICOTHI HAJl YPOBHEM buGnnorexa LIOK
https://m.edsoo.ru/ff0a2fc4
Mops
45 Bbapomerp-anepoua. AtmocdepHoe bubmuorexa [IOK
JIABJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amau o reme "
ATmocdepHoe naBneHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MOTPYKEHHOE B HUX TEJO. bubmmorexa [JOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopuas pabota «OnpeneneHue
48 BBITAJIKUBAIOILECH CHIIBI, bu6mmoreka [IOK
JIEHCTBYIOLIEH HA TEJIO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTb)»
Jlaboparopnast pabota 1mo Teme
49 «MccnenoBanne 3aBUCMMOCTH BeECa bubnuoteka [JOK
TeJa B BOJIE OT 00bEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B KHUJIKOCTb YacTH TN
bu6mmoreka [IOK
>0 llnapattite Ten https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota
51 "KoHcTpynpoBaHue apeomeTpa win
KOHCTPYHPOBAHUE JIOAKH H
onpeJereHue e€ rpy30no bEMHOCTH"
52 Pemenue 3agau mo remam: «IlnaBanue bu6mmoreka [IOK



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

cynoB. Bo3nyxonnaBanuey,
«/laBieHue TBEPABIX TEN, )KUIAKOCTEH
H Ta30B»

https://m.edsoo.ru/ff0a3654

KonrponsHas pabora o reme

53 «J/laBieHue TBEPABIX TN, KUAKOCTEN

U Ta30B»
bu6mmoreka [IOK

>4 Mexatiiecicas padora hittps://m.eds00.ru/ff0a3f82

bu6mmoreka [IOK

> Mormgo0cTe. EAHHATE: MOmEOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOI1 MPH 1
noabéMe o Jiectauie"”

57 IIpoctsie MexaHu3Mbl. Peryar.

PaBHOBeCcHE cui Ha ppiuare
Pbruaru B TeXHHKE, OBITY U IPUPOJIE.

58 JlaGopatopHnas pabora 05 bubnuoreka [IOK
«HMccnenoBanue ycioBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
peIyara»

59 Pemenue 3anau mo teme «Y cioBus bu6mmorexa [IOK
paBHOBECHS phlUara» https://m.edsoo.ru/ff0a48a6
Koaddunment nonesnoro necTpust
Mexanusma. Jlaboparopnas pabota

60 . 0.5
«M3mepenue KII/ naknonHOM
IIJIOCKOCTU»

61 Pemenne 3amau o teme "Padora, bubmuorexa [JOK
MotrHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48

62 MexaHuueckast SHEpTHsl. bubnuorexa [IOK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

Kunernueckast u noTeHImaibHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

64

65

66

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

YPOK-3KCIIEpUMEHT I10 TeMe
"DKCIEpUMEHTAIBHOE ONPEICIICHUE
WU3MEHEHUS KUHETUYEeCKON U
MOTEHIMATBHON SHEPTUU MPU
CKaThIBAaHUHM TEJIA MO0 HAKJIIOHHOM
TJIOCKOCTH"

KoHnTtposbHas paboTta mo teme
«PaboTa 1 MOIIHOCTb. DHEPTHUs»

PesepBHrlit ypok. Pabota ¢ Tekctamu
o TeMe "MexaHnuyeckoe IBUKeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6

67

Pesepubiit ypok. Pabora ¢ Tekctamu
o TeMe "JlaBieHue TBEPABIX TeN,
JKUIKOCTEN U Ta30B"

bubmuorexa [JOK
https://m.edsoo.ru/ffOa4ffe

68

PesepBHblit ypok. PaboTa ¢ TekcTamu
o teMe "Padora. MOLIHOCTS.
Ouneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KMHETHYECKON TEOPUHU U X OIBITHBIC 1 bubmorexa LHOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Moaenu TBEpIOTO, )KUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPJIOTO,
4 KHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA 1
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJIIPHO-KUHETUUECKOU TEOPUHU
bu6nmoreka [JOK
5 Kpucrannnueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallWJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacliupeHue u cxaTue 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEeMIIEpaTypsbl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHII
9 Buytpennss sueprusi. Crioco06st 1 bubnnorexka [JOK
M3MEHEHUs BHYTPEHHEN SHEPrUuun https://m.edsoo.ru/ff0a5c60
10 Bune! teronepenaun 1 bubnnorexka [JOK



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

VYpoxk-konpepenuus "[Ipakruyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

1 BEIIECTB U MaTEPHUAIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnorel. Y aenpHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEeHHE TEIJIOBOTO OajlaHca. bubnnoreka [HOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabota

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEII000MEHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoAbI"
Pacuer konmuecTBa TEIOTHI,

15 HEOOXOUMOTO JJIsI HarpeBaHus Teja
Y BBIIESIEMOT0 UM TIPU OXJIAXKICHUU

16 Jlaboparopnast pabota "Onpenenenue bubnuotexa [JOK
YACIBHOU TEIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUIMBa. Y IelbHas TEIIoTa bubnmnoreka [JOK
CTOpaHHUs https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAJUTMYECKUX 1;Ie[n. VY nenvHas bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJI0Ta TUIaBIeHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnuorexa [JOK
yE€IbHOM TEIUIOTHI TUIaBJIeHUs JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenapHas Temiora bu6nmoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMITEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBIICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencane
OTHOCHUTENILHOM BJIaXKHOCTH Bo3ayXxa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

Pemenue 3amau Ha onpeencHue
BJIQYXHOCTH BO3/TyXa

[TpuHIHIBI paOOTHI TETIIIOBBIX

nsurareneid. [laposas TypOuna.
JIBuraresib BHYTPEHHETO CrOpaHUs

25

KII/I TermoBoro nBuraresnsi.
TenuoBble ABUTATENN U 3aILUTA
OKpYXaroueil cpeipl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHUSI U MTPEBPALLICHUS
OHCPTIYH B TCIJIOBBIX IMPOIECCax

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrie ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BemecTsa"

KonTponbHas pabota mo teme
"TermnoBble siBIecHUA. VI3MeHeHne
arperaTHbIX COCTOSIHMI BemiecTa"
Dnekrpusanus Ten. /[Ba pona
AIEKTPUUYECKUX 3apsI0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a86ae

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJ UHAYKIUEN U TIPH
CONPUKOCHOBEHHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3aumMozeicTBue 3apsyKeHHBIX TEll.

bubmuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTprUYECcKoe MoJie.
32 HanpsiykeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX IMOJIEN
Hocurenu snextpuueckux 3apsiioB.
33 OnemeHTapHbii 3apsn. CTpoeHue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpAaHEHUS JICKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTPUUYECKHUI TOK, YCIOBUSI €T0
36 cymiecTBoBanus. IcTOUHUKH bubnorexa [IOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96hb2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO TIOJIS Ha TIPOBOJHUKH 1
U AUDIEKTPUKHT"
39 DNEeKTpUYECKU TOK B METAJLJIax, bubnmnorexa [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas Lenb U e€ COCTaBHbIE
4acTu
Cuna Toxka. JlaboparopHas pabota
bu6nmoreka [JOK
41 "N3mepeHue U peryiupoBaHue CUIbI 0.5

TOoKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HATIPSKEHUE.
BoasT™metp. JITaboparopHas pabota

bubmuoreka [JOK

42 "M3MmepeHue u peryanpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 CornpoTuBiieHIE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

44 3JIEKTPUYECKOTO CONMPOTUBIICHUS 1 bubnnoreka [HOK
MPOBOJHUKA OT €r0 JJIMHBI, TUIOIAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUs U MaTepuana"
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH Oma i1 ydacTka bubnorexa [IOK

https://m.edsoo.ru/ff0aad4a

Lemnu
Jlaboparopnas pabota
"HccnenoBanue 3aBUCUMOCTH CHITBI

46 TOKA, UYILETO YEPE3 PE3UCTOP, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope”

47 [TocnegoBarenpHOE U MapaieIbHOE
COETMHEHUS TIPOBOIHUKOB
Jlaboparopnas padota "IIpoBepka

48 IIpaBUJIA CIIOKEHUS HAIIPSHKEHUN ITPU 1 bubnnorexka [JOK
IIOCJIEI0BATEILHOM COCIMHEHUH IBYX https://m.edsoo.ru/ff0aaas8
pe3uctopos”
JlabopaTtopHas padota "IIpoBepka

49 MIpaBUJIa JUI CHJIbI TOKA ITPU 1 bubnnorexka [JOK

napajuieIbHOM COeAMHEHUN
pe3uctopos”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3a1a4 Ha npuMEHEHUE

50 3akoHa Oma 1 pa3InyHoOro buGnnorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO bubnnoreka [HOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopnas padora "Onpenenenue
52 a60TpLI u II:/IOH_I:I)OCTI/I SHGKTpI/I‘IeCKOFO Bubmaorexa ITOK
P | P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOUTen
53 DIIEKTPUUECKOI DHEPTUU B OBIT bubmmorexa [TOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbikanmne
[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMe "DIeKTpUUECKHUE 3apSIbL.
54 3apsoKeHHbBIE TeJrI)a " UX ’ bubmmorexa [TOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [10CTOSIHHBIN
ANEKTPUYECKUN TOK"
KonTponbHas pabota no teme
"DHEeKTPUUECKHE 3apsIIbI.
55 3a H)KCI;IHBIG Tea I/IpI/IX bubmmorexa [TOK
P o . https://m.edsoo.ru/ff0abea8
B3aumoercTBusl. [10CTOSIHHBIH
AIEKTPUUYECKUN TOK"
56 ITocTOsSIHHBIE MAaTHUTEI, X
B3aUMOJIENCTBUE
VYpok-uccnenosanue "M3ydenue bubnmnoreka [JOK
57 N
MOJIEW ITIOCTOSHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
bu6nmoreka [JOK
58 3eMJIH U €ro 3HaYeHHue JUIS )KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
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https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

59

OmnsIT Opcrena. MarauTHoe nose
JIEKTPUUYECKOro Toka MarHutHoe
10JI€ KaTyIIKU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

60

[IpuMeHeHue >EeKTPOMarHiuToB B
texHuke. JJaboparopuas pabota
"N3y4yenue neiicTBUSL MAarHUTHOTO
T0JIs1 HA MPOBOJIHUK C TOKOM"

0.5

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

61

DNEeKTPOABUTATENb IOCTOSIHHOIO
Toka. Mcnosnb3oBanue
AJIEKTPOJBUTATENIEH B TEXHUUECKUX
YCTPOWCTBAX M HA TPAHCIIOPTE.
JlaGoparopHnas pabora
"KoHncTpynpoBaHnue u usyueHue
paboTHI AJIeKTpOoABUTATENS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

OmnbrTel @apasest. 3akoH
ANEKTPOMAarHUTHOM MHIYKITUH.
IIpaBuio Jlenua

63

Onektporereparop. CrocoObl
MOJTyYEHUS DJICKTPUIECKON SHEPTUH.
DNeKTPOCTaHIIUHU Ha
BO300HOBIIEMBIX UCTOYHUKAX
SHEPTUHU

64

65

66

[ToaroroBka Kk KOHTPOJILHOM paboTe
10 TeMe "DIIEKTPUUECKUE U
MarHvuTHBIC SBICHUS"

KonTponbHas pabota mo Teme
"DJIeKTpUUECKUE U MAaTHUTHBIC
SIBJICHUS

PesepBHelit ypok. Pabora ¢ Tekctamu

bubmuorexa [JOK
https://m.edsoo.ru/ff0acb14

bu6mmoreka [JOK



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

o teme "TemnoBele ssBiaeHus"

https://m.edsoo.ru/ff0accse

PesepBHbIil ypok. Pabora ¢ TekcTamu

R . bubmuorexa [JOK
o7 HO TEME HOCTUMHH,I: 11/1 1 https://m.edsoo.ru/ff0acdc6
AIEKTPUUYECKUN TOK
68 PesepBHbIii ypok. Pabora ¢ Tekctamu 1
1o Teme "MarHuTHsbl€e siBiIeHUS"
BIIEE KOJIMYECTBO YACOB I1
OBl OJI CTBO HACOB IIO 68 145

I[TPOT'PAMME



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
(1)
Jlj;-n Tewa ypoka Bcero Konrpoaririe  Ipakriieckue fl[:;:eﬂl/lﬂ :)I;I:)l;l;z?;feﬂbnme
padoThI padoThI pecypeni

1 MexaHnueckoe JBH)KEHUE. 1
MarepuanbHasi TOUKa

5 Cucrema orcuera. OTHOCUTEIIFHOCTD 1 bubnunoreka LIOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOe npsiMoIMHENRHOe

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka HOK
JBUOKEHHE. Y CKOpPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHHUSI Teja Mpu 1 1 bubnmnorexa [JOK
PaBHOYCKOPEHHOM JBHKEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

3 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6muoreka [JOK

OKPYKHOCTH. HCpI/IO)I 1 9acToTa

https://m.edsoo.ru/ff0ael76



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

oOpanienus. JIuneiinas u yriosas

CKOpPOCTH
10 LenTpocTpeMUTENnbHOE YCKOPEHUE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTona. Bu6mmotexa [JOK
PaBHoOpelicTByrOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1au Ha npuMeHeHUe bubmmoreka [JOK
3akoHOB HploTOHA https://m.edsoo.ru/ff0aeb6c
bubmmoreka [JOK
15 Cuiia ynpyrocti. 3akon I'yka https://m.edso:;.[ ru/ff0aeca?
16 Pemenue 3amau no reme «Cuta
YIIPYTOCTH
17 Jlaboparopnast pabota «Ornpezaenenne bubnnorexa [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cua Tperms https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TPEHUsD) https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas pabota "Onpenenenue bubmuoreka [JOK
KO3 PHUIIMEHTA TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bromorexa LIOK
. https://m.edsoo.ru/ff0afb8e
TPEHUS
99 Cuiia TSKeCTU U 3aKOH BCEMUPHOTO bubnmnorexa [JOK

TATOTEHUS. Y CKOpEeHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



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

HaacHus

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT I'PaBUTALIMOHHOTIO LIEHTpa
(Conneunas cucrema). 'amaktuxu"
Pemrenue 3agaud mo treme "Cuia
24 TSDKECTH U 3aKOH BCEMHUPHOTO bubmorexa LOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [IepBas kocMHuueckas CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepHaIbHON TOYKH.
AOGCOTIOTHO TBEPAOE TEIIO. bubmmoreka [JOK
26 i
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ffOafe36
3aKpeTIEHHOW OCBIO BpallleHuUs
27 MowmenT cuinsl. LlenTp TspKECTH
98 Pemenue 3amau nmo teme "MoMeHT bubnunoreka LIOK
cunbl. LlenTp TsKecTH" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo
29 TeMe "MexaHn4decKkoe JBHKEHNE bubnmorexa OK
. " ' https://m.edsoo.ru/ff0b0408
BzaumopeiicTBue Ten
KonTponbHas pabota no teme
30 "MexaHNYeCcKOe IBUKEHUE bubnnorexa [JOK
N ' https://m.edsoo.ru/ffOb06ec
Bzanmoneiicrue ten"
Nmnynec Tena. Umnynsc cuiiel. 3aKoH
31 COXpaHEHUs UMITyJbca. YTIPYroe u bubmmorexa [JOK
p y o pyT https://m.edsoo.ru/ffOb07fa
HEYMPYroe B3auMOJICHCTBIE
Pemenue 3agad nmo reme "3akoH but6mmoreka [IOK
32 "
COXpaHEHUs UMITYJIbCa https://m.edsoo.ru/ffob096¢c
33 VYpoxk-koHpepenuus "PeakTuBHOE



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

JBUKEHHE B IIPUPOJIE U TEXHUKE"

34 Mexannueckas paboTa U MOITHOCTh bubmmorexa LJOK
P B https://m.edsoo.ru/ff0b0a84
PaboTa crIIbI TSKECTH, CHIIBI bubmuorexa [JOK
35
YIPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CUIIBI TPEHUS MIPU
PaBHOMEPHOM JIBUKEHHUH TeJja 10
TOPU30HTAJILHOM TOBEPXHOCTH»
37 CBsi3b DHEPrUH U PadOTHI.
[ToTenuuanpHas sHeprus
Kunernueckas sneprus. Teopema o bubmmoreka [JOK
38 .
KUHETHYECKON SHEPrUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHS SHEPTUU B
MEXaHHUKe
40 JlaGopatopnas pabora «3yuenue bubmmnoreka HOK
3aKOHA COXPaHEHUS YHEPIrUm» https://m.edsoo.ru/ffOb12fe
41 KonebarensHOE IBUKEHNUE U €TO bubmmoteka IIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOaHusl. bubnmnorexa [JOK
Breinyxxaennsie kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NpyKUHHBINA
MasiTHUKU
VYpok-uccienoBanme «3aBUCUMOCTh
44 nepuo/ia KojiebaHuM OT KECTKOCTH bubmorexa [TOK
PHOA https://m.edsoo.ru/ff0b197a
MIPYXUHBI U Macchl rpy3a»
45 [IpeBpamenue sHepruu npu

MeXaHHYECKUX KOJIeOaHUsIX



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

46

Jlaboparopuas pabota «Onpenenenue
YaCTOTHI U TIEpHO/Ia KoJeOaHn i
PY)KUHHOTO MasTHHUKa»

bubnunoreka LIOK
https://m.edsoo.ru/ffOblaec

47

Jlaboparopnas pabota «IIpoBepka
HE3aBHCUMOCTH TIepHO/Ia KoJIeOaHui
rpy3a, NOABELIEHHOIO K HUTH, OT
MacChl Tpy3a»

bubnunorexa LIOK
https://m.edsoo.ru/ffOb197a

48

49

50

Mexaunueckue BoaHbl. CBOKWCTBA
MexaHu4yecKux BOJH. [IpogosbHbIe 1
MOTNIEPEUHBIE BOJIHBI

Ypok-koupepenus "MexaHnnyeckue
BOJIHBI B TBEPJIOM TeEJIE.
Ceiicmuueckue BOJTHBI"

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

bubnuoreka [IOK
https://m.edsoo.ru/ff0b21fe

51

VYpok-uccnenosanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
JacTOTHI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUYECKUI pE30HAHC
Ypok-koHpepeHus "YIbpTpa3ByK u
nHOPa3BYK B IPUPOJE U TEXHHUKE"

bubmmoteka IIOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOJILHOM paboTe MO
TeMe "3aKOHBI COXPaHEHHS.
Mexannueckue kojaeOaHus U BOJTHBI"

but6mmorexa [IOK
https://m.edsoo.ru/ffOb25f0

55

Kontponbras pabota mo teme
"3akoHbI cOXpaHeHus1. MexaHn4eckue
KoJieOaHus U BOJTHBI"



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

DNeKTPOMarHuTHOE IoJIe.

bubnunoreka LIOK

56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH
Ypok-koudepennus "llkana
58 3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHue 31€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH I COTOBOI CBA3H"
Vpoxk-uccienonanue "M3ydyenue
P . 7 bubnuorexa [IOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
| https://m.edsoo.ru/ffOb2c6c
MTOMOIIIbI0 MOOHMIIBHOTO TeedoHa
Pemenue 3agau Ha onpeneneHue
60 YaCTOTHI U JUTUHBI JICKTPOMArHUTHOM
BOJIHBI
DneKTpoMarHuTHasi IpUpoIa CBETa.
61 Cko OF():TI) cBeTa BOJI}II)O]I:I)IG CBOWCTBa bubmmorexa [JOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. IIpsaMonuneitHoe
62 acpoCTpaHEHHUE CBeTa. 3aTMEHUS brbmmorexa [TOK
PacpocIp ' https://m.edso0.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)K€HUs CBETAa. 3epKaia.
63 PemeHHep3aI[aq Ha II I/IMeHeIi-II/Ie bubnmorexa HOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHsI CBETa
64 [Ipenominienue cBeta. 3aKoH bubmmnorexka HOK
MPEJTOMJIEHHUSI CBETA https://m.edsoo.ru/ff0b3aea
[ToytHOE BHYTpPEHHEE OTPAKCHHE CBETA.
65 chonw%ﬁie HOHHorpo BHYTPEHHETO bubmmorexa [JOK
y1p https://m.edsoo.ru/ffOb3c5c
OTpPaKCHHS B ONTHYECKHUX CBETOBOAX
66 JlaGopatopHnas pabora "HccnenoBanue



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
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3aBUCUMOCTH yTJia MPETOMICHHS
CBETOBOTO JIy4a OT yTIJia MaJIcHus Ha
rpaHule "BO3ayX-CTEKJIO

nn

Ypok-koHpepennus "Micnons3oBaHue

67 MIOJIHOTO BHYTPEHHETO OTPaXKCHHUS:
CBETOBO/IbI, OITUKOBOJOKOHHAS CBS3b"
68 Jlun3zel. OnTudeckas CHia JIMH3BI bubmmorexa [JOK
https://m.edsoo.ru/ffOb3f2c
. bubnuorexa [IOK
69 [TocTpoeHne n300paKeHM B TMH3AX
P P https://m.edsoo.ru/ff0b444a
JlaGopatopHnas pabora "Omnpexnenenue
70 dox SHOFE pachos{HHs{ u OII)TTHIICCKOﬁ bubsmorexa [IOK
Y ’ ) https://m.eds00.ru/ff0b4206
CHJIBI COOMpArOLEei INH3bI
7 Ypok-koH(pepenus "OnTudeckue bubnnoreka [JOK
JTUH30BBIC IPHOOPHI" https://m.edsoo.ru/ffOcOa7e
bu6nmorexa LIOK
72 ['na3 xak ontuyeckas cucrema. 3peHue
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koHpepenuus "Jledexrsr
3penus. Kak coxpanurts 3penue"
Paznosxenue 6enoro ceera B CEKT).
74 Omneitel HetoToHna. Crnoxxenue bubmuoreka [IOK
CIEKTpaIbHBIX UBETOB. [Jucnepcus https://m.edsoo.ru/ff0c0f4c
CBeTa
JlabopaTtopHas padota "OMBITHI 11O
Pa3I0KEHUIO OENIOTO CBETA B CIIEKTP H
but6mmoreka [IOK
75 BOCTIPUSATHUIO [IBETA IPEIMETOB MPH HX

HaOJII0ICHNH Yepe3 [BETOBbIE
¢buabTper"

https://m.edsoo.ru/ff0cOe2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
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https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

VYpok-nipaktukym "BonHoBbie

76 CBOICTBA CBETa: IUCIIEPCHUS,
uHTephepenus u qudpaxuus’"
77 Omnsitel Pe3epdopaa u ruranerapHas bubnmnoreka HOK
MOZEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens aroma bopa
Hcnyckanve v MOTJIONICHUE CBETa
79 atomoM. KBanTel. JInneiuaTeie bubmmorexa [JOK
’ ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
VYpok-npaktukyMm "Habnrogenue bubnnorexa [JOK
80 "
CIEKTPOB UCIIYCKaHUs https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BHIBI bubmmorexa [JOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro spa. Hykinonnas bubnnoreka [JOK
82
MOJIEITh https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE NIPEBpALCHUS. bubmmnoreka HOK
N3otomsr https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bubmmoteka IIOK
"PaguoakTrBHBIE IpEBpaIieHUs" https://m.edsoo.ru/ffOclb4a
85 [lepuon nmonypacnana
Ypok-koupepenius "PagnoakTuBHbIE
86 I/IBIZJ)'I eHI/I:Ib Bpn ; oze M)Ie 12000303 (S brbmmorexa LTOK
i | PHPOJE, MEAMIITE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SAnepHeie peakuu. 3aKOHBI
87 ccjlx paHeHESI 3aH$1 OBOT'O M MAacCOBOT'O bubmorexa [TOK
P AR https://m.edsoo.ru/ff0c1c58
qucel
88 DHeprus CBA3u aTOMHBIX saep. CBs3b bubnmnorexa [JOK

MAacCCBI 1 DHEPIruu

https://m.edsoo.ru/ffOcld7a
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89

Pemrenue 3amau no reme "SnepHeie
peakuun"

90

91

92

93

Peakuuu cunTe3a U 1eneHus sep.
Ncrounuku sHeprun CoaHua u 3BE37
Ypok-koudepennus "SAnepHas
sHepreTuka. JleicTus
PaZMOaKTUBHBIX U3ITyYEHUH Ha KUBbIE
opraHu3msl"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanrtoBsie siBneHus"

KonTponbHas pabora no teme
"DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHuTHbIE BOJHBI.
KBanToBbI€ siBeHUS"

bubnmoreka [IOK
https://m.edsoo.ru/ff0c1e88

bubnunoreka LIOK
https://m.edsoo.ru/ff0c223e

94

[ToBTOpenue, o600IIEHNE.
JlaGopaTopHble pabOThI 110 Kypcy
"B3aumoneiicteue ten"

bubmmoteka IIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, 06o61meHue. Peenue
PACUCTHBIX U KaYCCTBCHHLBIX 3a1a4 110
teme "TeroBbie porecch”

bubmmoteka IIOK
https://m.edsoo.ru/ff0c2572

96

97

IToBTropenue, o6o0menue. Pemenue
pacyeTHBIX ¥ KAYECTBEHHBIX 3a/1a4 T10
teme "KIIJ] TemioBsix aeurarenei”

IToBTropenue, o6o0menue. Pemenue

pacUeTHBIX U Ka4ECTBEHHBIX 3314 110
teMme "KIIJI[ anekTpoycTtaHOBOK"

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2a22

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1e88
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[ToBTOpenue, o6o0mIEHHE.

bubnunoreka LIOK
%8 iIa60paT0pHBIe P a6o"TH 1o xypey 1 1 https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBICHUS
[ToBTropenue, o6o0menue. Padora ¢
99 TEKCTaMH 110 TeME "3aKOHBI 1 buGnuorexa [IOK
. https://m.edsoo.ru/ffOc2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, o600meHne. Pabora ¢
100 Tekcramu 1o teMe "Koebanus u 1 bubnnorexa IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHne. Pabora ¢
101 TekcTamH 110 Teme "CBeTOBEBIE 1 bubnnorexa [JOK
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o600meHne. Pabora ¢
102 Tekcramu 1o TeMe "KBaHToBas u 1
snepHas pusuka"
OBHIEE KOJIMYECTBO YACOB I10 102 97

[NPOTPAMME



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOANUYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O
HPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

» ®usuka, 7 xnacc/ [epeimkua A.B., O01ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODA»; AkmmonepHoe obmiectBo «M3mparenscTBo «IIpocBerienner

» dusuka, 8 knacc/ [epwimkua A.B., O01mecTBo ¢ orpaHUYEHHOM OTBETCTBEHHOCTHIO
«IPODA»; AkmmonepHoe obmiectBo «M3mparenscTBo «IIpocBerienne»

» dusuka, 9 xknacc/ [epeimkun A.B., I'yrauk E.M., O01ecTBo ¢ orpaHU4eHHOM
OTBETCTBEHHOCTHIO «/IPODA»; Aknroneproe obmiectBo «M3marensctBo «IIpocBenienne

METOANUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA
Pabouas nporpamma «®uzuka. 7—9 knaccel» (aBTopsl E. M. I'yTHUK,
M. A. Ilerposa, O. A. UepHUKOBA).

YMK «®Pwusuka. 7 knace»

1. ®usuka. 7 knacc. Yueonuk (aBropsl M. M. Ilepblikus,

A. W. VBaHoB).

2. ®usuka. Pabouas rerpans. 7 kimace (aBropsl H. K. Xannanos,

T. A. XannaHona).

3. ®usuka. 7 kiacc. Meroauueckoe nocobue (aBTopsl O. A. UepHUKOBa,
C. H. I'manenkosa, B. B. Kyapssies).

4. ®dusuka. 7 knacc. Jlumakruaeckue matepuaisl (aBTopsel A. E. MapoH,
E. A. Mapon).

5. ®usuka. 7 kiaace. COOpHUK BOMPOCOB U 3aj1a4 (aBTopsl A. E. Mapos,
E. A. Mapom, C. B. Ilo3oiickuit).

6. DnekTpoHHas Gpopma yuyeOHHUKa.

YMK «®u3uka. 8 kiaace»

1. ®usuka. 8 kiacc. Yuebnuk (aBropst 1. M. [lepblkun,

A. . lBaHOB).

2. ®usuka. Pabouas terpanp. 8 kiacce (aBrop T. A. XaHHaHOBA).

3. ®usuka. 8 kiacc. Meroauueckoe nocodue (aBTopsl O. A. YepHHUKOBa,
C. H. I'manenkosa, B. B. KynpsiBies).

4. dusuka. 8 knacc. Junakrudeckue matepuaisl (aBTopsel A. E. MapoH,
E. A. Mapon).

5. @usuka. 8 kiacc. COopHHK BompocoB U 3aaau (aBTopsl A. E. Mapos,
E. A. Mapon, C. B. Ilo3oiickuii).

6. DnexTpoHHas popma yueOHHKA.

YMK «®usuka. 9 knace»

1. ®u3zuka. 9 knacce. Yuebnuk (aBropsl M. M. [epbiikuH,

E. M. T'ytauk, A. U. VBanos, M. A. Ilerposa).

2. ®uzuka. Pabouas Terpaap. 9 knace (aBTopsl E. M. I'yTHUK,

N.T. Bracosa).

3. ®usuka. 9 kinacc. Meroauueckoe nocodue (aBTopsl O. A. YepHuKOBa,
C. H. I'manenkosa, B. B. KynpsiBiies).

4. dusuka. 9 xnacc. Junakruaeckue matepuaisl (aBTopsl A. E. MapoH,
E. A. Mapon).

5. ®usmka. 9 kimace. CoOopHUK BOIIpocoB u 3a1a4 (aBTopbl A. E. Mapos,
E. A. Mapom, C. B. Ilo3oiickuii).

6. DnekTpoHHas popMa yueOHHUKa.

OUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET



Enunas xomtexiust udpoBbix oOpa3oBaTeibHbIX pecypcoB http://school-collection.edu.ru
3anumarenbHas Gus3nka B Bompocax u orBetax http://elkin52.narod.ru/

Knaccuas ¢usuka. http://class-fizika.ru/

dusnka B anumanusx https://www.sites.google.com/site/moyacshkola/idu-na-urok/fizika-v-
animaciah

WutepaktusHas dusuka http://interfizika.narod.ru/index.html

HIxonbHas pusuka. https://www.sites.google.com/site/saitpofizike/home

Poccuiickas anekTponHas 1mkosa https://resh.edu.ru/

dusuka.py http://www.fizika.ru/

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

dusnka Bokpyr Hac. http://physics03.narod.ru/

LearningApps.org https://learningapps.org/index.php?overview s= category=0 tool=






