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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO 00IIEro oOpa3oBaHUs
COCTaBJICHa HAa OCHOBE MOJOKEHUW M TpeOOBaHMUW K pe3ynbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTelIbHOW MPOTPaMMBbI, MPEACTABICHHBIX B
OI'OC 00O, a Takxe ¢ yu€ToM (eaepanbHOil paboueil mporpaMMbl BOCIUTaHUS U
Konuenuuu npenogaBanus yueoHoro npeamera «Ouznkay.

Copepxanue mnporpaMMmbl MO (U3MKE HampaBiIeHO Ha (QopMUpOBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYalOUIUMXCS M OPraHU3alUIi0 H3y4YeHUs
(¢u3MKU Ha NeSITeNbHOCTHOM OCHOBE. B mporpamme mo (u3MKe y4HUTHIBAIOTCS
BO3MOXXHOCTH Yy4yeOHOro mnpeamera B peanuzauuu tpedoBanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METaINlPEAMETHBIM pe3yJibTaTaM 00yYeHHUs, a TaKkKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MpPEJIMETOB Ha YpOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsl.

[Iporpamma no ¢u3uke ycTaHaBIMBAET paclpenesieHne yueOHOro matepuana
1o rojam oOyuyeHus (Io Kjaccam), MpeiaraeT MpUMEPHYIO MOCIeI0BaTEIbHOCTh
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS NMPEIMETHOTO COJEpKAHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIIMNXCSl.

[Iporpamma 1o ¢usmuke pazpaboTaHa ¢ LETBI0 OKa3aHUS METOAMYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl IO y4e€OHOMY MPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOLIUM /IJIsi €CTECTBEHHOHAYYHBIX y4eOHBIX
NPEIMETOB, TOCKOJIbKY (U3WYECKUE 3aKOHBI JIeKaT B OCHOBE IIPOIIECCOB U
SBICHUH, W3ydyaeMbIX XUMHEH, OHoOJIOTHEeH, acTpoHOMUEH U (pu3HUeCcKou
reorpadueii, BHOCUTBKIIA]] B €CTECTBEHHOHAYYHYIO KAPTUHY MUPA, MTPEIOCTABISET
HamboJee sSCHbIE O0pa3lbl MPUMEHEHHS HAyYHOT'O METO/Ja TO3HAHUsS, TO €CTh
croco0a Moy4yeHus TOCTOBEPHBIX 3HAHUI O MUpeE.

Onna w3 TIaBHBIX 3a7ad (pu3nueckoro oOpa3oBaHUS B CTPYKTYpEe OOIIEro
o0pa3oBaHus COCTOMT B (DOPMUPOBAHHHM €CTECTBEHHOHAYYHOH TPaMOTHOCTH H
MHTEpEca K HayKe y 00yJaroluxcsl.

WN3yuyenue @u3ukun Ha 0a30BOM ypOBHE IIpEAINoOJIaraeT OBJAJCHHE
CIIEIYIOIIMMU KOMIIETEHTHOCTSMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO
IPAMOTHOCTB:

« Hay4HO OOBSCHATH SBIICHUS;

* OLEHUBATH U IOHUMATh OCOOEHHOCTH HaYyYHOT'O HCCIIEI0BaHNUS;

- HHTEPNPETHPOBATH  JIaHHBIE W UCIOJb30BATh  HAYYHBIE
J0Ka3aTeJIbCTBA [ IOJYYEHHUS BBIBOJOB.

Henn wusyueHus QU3NKK HAa YpOBHE OCHOBHOTO 0OINEro o0pa3oBaHUS
onpenenensl B KoHuenuuu mnpenonaBanus ydeOHoro mnpeamera «®Pusnka» B
oOpa3zoBaTenbHbIX oOpranusanusix Poccuiickoit denepaunu, peanu3yronmx
OCHOBHBIE 0011€00pa30BaTEIbHbIE IPOrPAMMBI, YTBEPKIAEHHON pelIEeHUEM



Konnerun Munucrepcrsa npocsenienus Poccuiickoit denepanuu (mpoTokon oT 3
nexadbps 2019 r. Ne TTIK4BH).
eau n3yyeHus pu3uKu:

MPUOOPETCHHE WHTEpPEca W CTPEMIICHHSI OOYyYalonuxcsi K HaydHOMY
U3YYCHHUIO TPUPOJIBI, PA3BUTHE HMX HMHTEIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIC TIO3HAHUSA U (hOPMHPOBAHUE
UCCIIEIOBATEIHCKOTO OTHOIIECHHUS K OKPY)KAIOIITUM SIBJICHUSM;
(dbopMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK Pe3yJIbTaTa H3y4YCHHSI OCHOB
CTpOEHUS MaTepPUH M PyHIaMEHTAILHBIX 3aKOHOB (PU3UKH;

dbopMHUpOBaHUE TIPEJICTABICHUNA O POIM (U3WKU ISl Pa3BUTHS JPYTHX
€CTECTBECHHBIX HAYK, TCXHUKHU U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHHWH O  BO3MOXHBIX  cdepax  Oymymiei
npo(ecCHOHATBHOM JCATCIIBHOCTH, CBA3aHHOW C (DM3MKOM, TOJATOTOBKA K
JaJbHEHIIEMy OOYYCHHIO B ’TOM HAIpPaBJICHUHU.

I[OCTI/I)KGHI/IC 9THUX ueneﬁ ImporpaMmsbl 110 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOTIO

O6IIICFO 06p330BaHI/ISI obecrieunBaeTcs PEIICHUCM CICAYIOIUX 3a1a4:

NpHOOpPETCHHEe 3HAHMA O JIMCKPETHOM CTPOSHUHW  BEIIECTBAa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKHX, MArHUTHBIX M KBAHTOBBIX
SIBTICHHSIX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBACHATH (DU3MUECKUE SBIICHHS C
UCTIOIh30BAaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOEHHE METOJIOB pEMIEHUS MPOCTEUIINX pacuYETHBIX 3aaad ¢
UCTIOJIh30BaHUEM buznIecKux MOJIETICH, TBOPYECCKUX U
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUH HaOIIONATh MPUPOIHBIC SBICHUS W BBITIOIHSTH OIBITHI,
nabopaTtopHble pabOTBl W  IKCHEPUMEHTANBbHBIE HCCIEIOBAHUA C
UCTIOJIh30BAaHUEM H3MEPUTEIBHBIX TPHOOPOB;

OocBOeHHE MPUEMOB pabOTHl ¢ MHDOpMaIuel (HU3NIECKOro COICP’KaHuUs,
BKJIOYast UHPOPMAIIUIO O COBPEMEHHBIX JIOCTIKCHHSIX (DU3UKH, aHAU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O cepamMu mpodecCHoHaATBHON NeSITSIBPHOCTH, CBI3aHHBIMHU
C (GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTIKEHUAX (PU3HUECKON HAYKH.

Ha u3yuyenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIIETO

oOpazoBaHus oTBoauTcst 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HE/IEN0), B 8
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeJEmo).

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHsb JabopaTOpHBIX padoOT U
OMBITOB HOCUT PEKOMEHAATEIbHBIN XapaKTep, YUUTENb JIeTaeT BBIOOP MPOBEICHUS



7a00paTOpPHBIX PabOT M OMBITOB C YYETOM HWHIMBHAYAIbHBIX OCOOCHHOCTEH
o0ydJaromuxcs, CIucKa SKCIEPUMEHTAIbHBIX 3aJlaHUl, MpeiaraéMbiX B pamMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'0 dK3aMeHa 0 (U3HKeE.



COAEPKAHME OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®usuka — Hayka o mnpupoze. SBieHus npupoibl. PusnyecKue SABICHUSA:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznyeckue BenuuuHbl. M3Mepenue ¢Qusnyeckux BenndyuH. Dusmyeckue
npubopsl. [lorpemnocts n3mepennit. MexxayHapoHasi cicTeMa €IMHUL.

Kak ¢usuka wu Jpyrue ecTECTBEHHbIE HAyKH H3y4yaloT MPUPONY.
EcTecTBeHHOHAYUYHBIM METOJ] MO3HAHUSA: HAOIIOJEHUE, TMOCTaHOBKA HAYYHOTO
BOMPOCA, BBIJBUKEHHUE THUIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE
HabmonaemMoro sBieHus. Onucanue PU3NYECKUX SIBJICHUN C TOMOLIBIO MOJIENEH.

Jlemoncmpayuu.

1. MexaHH4yeckHe, TEIUJIOBbIE, JJEKTPUYECKHE, MAarHUTHBIE, CBETOBBIE

SIBJICHUSL.
2. ®usnueckue NpubOpkI U MpoIeAypa NPIMbIX U3MEPEHUN aHATIOTOBBIM U
U (GPOBBIM TPUOOPOM.
Jlabopamopnuie pabomout u onvimel.
1. OmpeneneHue NEHbI eJIeHUS MKl HK3MEPUTEILHOT0 Mproopa.
2. M3MepeHune pacCTOSIHUM.
3. U3mepenne 06bEMa KUIKOCTH U TBEPOTO TeEa.
4. OmpeneneHue pa3MepoB MAJIbIX TEL.
5. M3mepeHune Ttemneparypbl IIPM IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYMKa TEMIEPATyPHI.

6. lIpoBemenue uccinenoBaHus IO MPOBEPKE THUIIOTE3bI: JAIBHOCTH ITOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TEM OOJIbIE, YeM OOJIbIle BHICOTA
IIyCKa.

Pasnen 2. IlepBoHayaibHbIe CBeIeHHS 0 CTPOEHNH BelllecTBA.

Crpoenue BemecTa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OImbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BELIECTBA.

JIBmkenue dactul BemectBa. CBSA3b CKOPOCTH JIBH)KEHHSI YacTUL[ C
TeMIiepatypoil. bpoyHoBckoe naBwkenume, auddys3us. B3aummomeicTBue dYacTuil
BEILIECTBA: IPUTSKEHUE U OTTAJIKMBAHHUE.

ArperaTtHble COCTOSIHUS BEILECTBA: CTPOCHHUE Ta30B, KMAKOCTEH M TBEPIBIX
(kpucTaIIIMYECKUX) Tell. B3auMoCBsA3b MeXAy CBOWCTBAMHM BEUIECTB B Pa3HBIX
arperaTHeIX COCTOSIHUAX M MX aTOMHOMOJIEKYJSpHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSHUM BOJBI.

Jemoncmpayuu.

1. HaOnronenune OpOyHOBCKOTO IBHKEHUSI.



2. Habmonenue nuddysuu.
3. HaGmionenue  siBIeHUM,  OOBACHSAIOIMIMXCA  TMPUTSKEHHEM WU
OTTAJIKUBAHUEM YaCTHIl BEIIIECTRA.

Jlabopamophuie padbomout u onvimel.

1. OneHka JuaMeTpa aroMa METOAOM psAI0B (C  HUCIOJIb30BaHUEM

¢dotorpaduii).
2. OnbIThl IO HAOJIOICHUIO TEIJIOBOTO PACITUPEHUS Ta30B.
3. OnwITHI 10 OOHAPYKEHUIO IEUCTBUS CHUIT MOJICKYJISIPHOTO MIPUTSKCHMUSL.
Pasnen 3. /IBu:keHue u B3anMojieiicTBue TeJl.
Mexanuueckoe JBIKEHHE. PaBHOMepHOE U HEpPaBHOMEPHOE JIBHXKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPAaBHOMEPHOM JABMXKEHUU. Pacuér mytu u
BPEMEHHU JIBUIKCHUS.
SBnenve wuHepuMH. 3aKOH HMHEpUMH. B3aumojelcTBue Tenl Kak MpUYMHA
U3MEHEHHUS CKOPOCTH [IBWKCHHUs Teld. Macca Kak Mepa HMHEPTHOCTU Teja.
[InoTtHOCTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJMYECTBOM MOJIEKYJ B €IUHUIIE
00BéMa BelecTna.
Cuta Kak XapakTepucTuka B3aumojeicTBus Ten. Cuiia ynpyrocTd M 3aKoH
I'yka. 3mepenune cuiibl ¢ IOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTEHUSI U CUJIa
TsokecTd. Cuia TsKeCTH Ha Apyrux niaHerax. Bec tena. HeBecomocts. Crioxxenue
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoi. PaBHonelicTBytomas cui. Cuiia TpeHUs.
TpeHue CKoIbXKEHUs U TPEHHE MOKOos. TpeHue B MPUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO ABUKECHHS Tea.
2. M3sMepeHne CKOpOoCTH MPSIMOJIUHENHOTO JIBUKCHUSL.
3. HabGmronenwue siBieHHs] HHEPIIUU.
4. HabGnroneHve n3MeHEHHs] CKOPOCTH ITPH B3aMMOJICHCTBUHU TEII.
5. CpaBHEHHME Macc IO B3aUMOJICUCTBUIO TEJ.
6. Clio)eHHe CUJI, HAIIPABJICHHBIX IO OJTHOW MPSIMOM.
Jlabopamophuie pabomout u onvimel.
1. OmpeneneHue CKOPOCTH PABHOMEPHOIO IBUKEHUSA (IIApUKA B )KUIKOCTH,
MOJIEIN DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmnpenenieHre CpeHEW CKOPOCTH CKOJIBbXEHHUS OpycKa WIM IIapuKa Io
HAKJIOHHOM IUIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPAOTO TeA.

4. OmBITHI, TEMOHCTPHUPYIONTUE 3aBUCUMOCTD pacTshKeHUs (aedopMarinn)
MPY>KUHBI OT MPUIIOKEHHOU CHIIBI.

5. OnbITbl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb CHJIbI TPEHUS CKOJIBKEHUS OT
Beca TeJla U XapakTepa CONPUKACAIOUIUXCS TTOBEPXHOCTEH.

Paznen 4. JlaBjieHne TBEPABIX TeJ, JKUAKOCTENH M ra30B.



Hasnenune. CriocoObl yMEHBIICHHS U YBEIUYEHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBlieHUsS Traza OT 00bEéma, TemmeparTyphl. llepenaua naBieHus
TBEPABIMU TEJIAMH, JXKUAKOCTIMU M ra3zamu. 3akoH [lackans. IIneBmarnueckue

MaIIMHbI. 3aBUCHUMOCTh JAaBJICHHS XHUAKOCTH OT TIyOWHBI. [HapocraTHuecKuii
napanokc. Coobmiaromnuecs cocyabl. ['uapaBinueckue MEXaHU3MBbI.

Atmocdepa 3emun u atmocepHoe nasieHue. [IpuuuHbI CylecTBOBaHUS
Bo3aymiHOM oOonouku 3emun. OnbiT Toppudennu. M3mepenue atmocdepHOTO
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOro JaBICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[TpuGops! 115t U13MepeHust aTMOCHEPHOTro JTABICHUSI.

JleiicTBHE KHUIKOCTH ¥ ra3a Ha MOTPYXKEHHOE B HHUX Tello. BeITankuBaromias

(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomiaBanue.
Jemoncmpayuu.

o U A~ w N e
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3aBUCHMOCTb JIaBJICHMS T'a3a OT TEMIIEPATYPBI.

IIepenava naBneHUs KUAKOCTHIO U Ta30M.

CooOmaroruecs Cocybl.

I'mppasinueckuii npecc.

[IposiBnenue neiicTBust aTMOC(HEPHOTO JIaBJICHHUS.

3aBUCUMOCTb BBITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOrPYKEHHOM YacTu Tena
Y IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEN CUJIbI BECY BBITECHEHHOU JKUIKOCTH.
VYcoBue I1aBaHus Tell: IJIABaHUE WJIHA IIOTPYKEHUE TN B 3aBUCUMOCTH OT
COOTHOILIEHUS TUIOTHOCTEN TEJIA U KUIKOCTH.

Jlabopamopnuie pabomout u onvimel.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrpyKEHHOM B
YKUAJIKOCTb YacTH Tela.

OmnpeneneHue  BBITAIKUBAIONIEH  CHJIBI, JCWUCTBYIOIIEM Ha  TeJo,
MOTPYKEHHOE B KUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAUIKHBAIOIICH CUIIbI, JEUCTBYIOIIEH HA TEIO
B )KUJIKOCTH, OT MACCHI TeJa.

OnbITel, JEMOHCTPUPYIONIME 3aBUCUMOCTH BBITAJIKHUBAIOIIECH  CHIIBI,
JNEUCTBYIOIIEH Ha TEJNO B )KUAKOCTH, OT 00BEMA MOTPYKEHHOU B )KUAKOCTh
YAaCTH TEJIA U OT TUIOTHOCTH KUJKOCTH.

KonctpyupoBanne apeoMmeTpa WM KOHCTPYHPOBAHUE JIOJAKA U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

Pa3jen 5. PaGora 1 MOIIHOCTH. DHEPrus.

Mexanndeckast pabota. MOIIHOCTb.

[IpocThie MexaHW3MBI: pbIUar, OJIOK, HAKJIOHHAas TUIOCKOCTh. [IpaBwiio
paBHOBecus pblyara. [I[puMeHeHue npaBuiia paBHOBECHS pbldara K 0JI0Ky. «30J10TOe



npasuiio» Mexanuku. KIIJ[ mpocTeix Mexanu3moB. IIpocTeie MeXaHU3MBbI B OBITY U
TEXHUKE.

Mexannueckas odHeprus. Kunertmyeckas W NOTEHUHWANbHAS DJHEPIUS.
IIpeBpaienne 0OTHOTO BHJIa MEXaHUYECKOW DHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHNU3MOB.

Jlabopamophuie padbomout u onvimel.

1. Omnpenenenue paboThl CUITbI TPEHUS TPU PABHOMEPHOM JIBUKEHUU TeJla 10

TOPU30HTAIBHON OBEPXHOCTH.

2. HccnenoBanue yciioBHil paBHOBECHS pblyara.

3. N3mepenue KIIJI HaKIIOHHOM MIOCKOCTH.

4. M3yuyeHue 3aKOHA COXPAHEHHS] MEXaHUYECKOU SHEPIUH.

8 KUIIACC

Pa3znea 6. TensioBble sAiBJICHMS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpPUM CTPOCHUS
BelllecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKyJd. OmNbIThl, MOATBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOpUH.

Mogenun TBEPAOro, S>KUIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTRBA.
Kpucrannuueckue u amopdubie tena. OObsICHEHUE CBONCTB Ta30B, KHAKOCTEH U
TBEPIBIX TE€JI HA OCHOBE TMOJIO)KEHUH MOJEKYJIIPHO-KUHETUUECKOM TEOpHH.
CmaunBaHue U KanWUISIpHBIE siBJIeHUA. TemIoBoe pacuIupeHue U CKaTHe.

Temnepatypa. CBsi3b TeMmIepaTypbl CO CKOPOCTBHIO TEIJIOBOIO JABMKCHUS
gactull. BHyTpeHHsss sHeprus. CnocoObl W3MEHEHHMs] BHYTPEHHEH SHEPruu:
TeIIonepeayda u COBEpILICHUE paboTHI. Bus TeTUIoNEepeaauH:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyYEHHUE.

KomngectBO TemnoTel. YaenpHas TEIUIOEMKOCTH BEIIECTBA. 1eIIOOOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHUE TemioBoro OanaHca. IlnaBinenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BELIECTB. YAEIbHAs TEIJIOTa IUJIABJICHUS.
[TapoobpazoBanne u koHaencamus. Mcmapenmne. Kunenme. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIEHUS OT aTMOC(HEepHOTro
JaBJICHUSL.

BrnaxHocTh Bo3ayxa.

DHeprus TOIUIMBA. Y eibHas TEIJI0Ta CTOPAHUSL.

[Tpuanuner paboter TeruioBbix aurareneid KIIJ[ TtemmoBoro gBurartens.
TernoBble IBUTATENIN U 3a1IATA OKPYKAIOIIENH CPEbI.

3aKOH COXPaHEHUS U MPEBPALIECHUS SHEPTUU B TEIUIOBBIX ITPOLIECCAX.

Jemoncmpayuu.

1. HaGmronenrie OpOyHOBCKOTO JIBHXKECHHUSI.
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10.
11.
12.
13.

Ha6monenue nuddyszun.

HaGmronenue siBjeHni cMauuBaHus U KaTUJUISIPHBIX SIBICHUH.
HaGnronenue TemioBoro paciupeHust Tedl.

N3meneHnne napieHus rasa npu M3MEHEHUM O00BbEMa UM HArpeBaHUU WU
OXJIAXKICHUU.

[IpaBuna u3mMepeHus: TEMIEPATYPHI.

Bune! Teruionepenayn.

OxJakeHue Npy COBEPIIEHUN PAOOTHI.

HarpeBanue npu coBepiiieHnu paboThl BHEIIHUMH CHUJIAMHU.
CpaBHeHME TEINTIOEMKOCTEN pa3IMYHBIX BEILIECTB.
HaGmonenue kumnenus.

HaGmoneHne noctosiHCTBa TEMIIEpATyphl ITPH IIABJICHUH.
Mopenu TemnoBbIX JBUTATENEH.

Jlabopamopnuvie pabomout u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMBITHI 10 OOHAPYKEHUIO TCHCTBUS CUII MOJICKYJISIPHOTO TIPUTSIKEHUSI.
OnbITHI IO BBIPAIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITel 110 HAOJIOACHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUIAKOCTEH U
TBEPABIX TEI.

Omnpenenenue AaBiaeHUs Bo3AyXa B 0a/UIOHE MITIPHUIIA.

OnbITHI, IEMOHCTPUPYIOLINUE 3aBUCUMOCTD JIaBJICHUS BO3/1yXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHUS.

[IpoBepka rumnore3sl IUHEHHOW 3aBUCUMOCTH JIJTUHBI CTOJIOMKA YKHIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMIIEpaTyPHl.

HaGmonenve w3MeHeHUs BHYTPEHHEH OSHEpPruu Tejla B pe3yJbTare
TEIJIoTIepeIaund U pabOThl BHEIITHUX CHIL.

HccnenoBanue sSBIEHUS TEIIOOOMEHA MTPH CMEIIMBAHUU XOJIOHON U
ropsiueu BOJIBL.

OmnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO  BOJOW  MpH
TEIJI000MEHE C HArpEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHON TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporuecca ucnapeHus.

OrnpenesneHne OTHOCUTENIBHOM BIAXXHOCTH BO3/1yXa.

Onpenenenue yaeabHON TEIUIOTHI TIJIaBJICHUS JIbJIA.

Pa3znen 7. DiekTpuueckne U MAarHUTHbIE SIBJICHHS.

Onektpuzauusi Tena. [[Ba pona snexkTpuyeckux 3apsnoB. BzaumoneinctBue
3apspkeHHBIX  Tenl. 3akoH KymoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPs0B U PACCTOSHUS MEXLY TeIaMu).

Onekrpuueckoe mnoisie. Hanpsox€HHOCTh 3nexktpuueckoro mnojsa. [IpuHiun
CYNEepHO3ULMHU dIEKTPUUECKUX MOJIel (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsaoB. DJIEMEHTAPHbIA JJIEKTPUUECKUN 3apsii.
Crpoenne aroma. IIpoBOJHMKM W  JHMAJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKU TOK. YCJOBHUSI CYIIECTBOBAHUS JJIEKTPUYECKOIO TOKA.
Nctounuku mocTossHHOTO TOKa. JIEMCTBUS AIEKTPUYECKOrOo TOKa (TEmIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUUYECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckas  uenb. Cuna  ToKa.  DJIEKTPUYECKOE  HANPSHKEHHE.

ConpoTuBieHUE MPOBOJHUKA. Y AEIBHOE COMPOTUBIICHUE BellecTBa. 3akoH Oma
1151 yuacTtka menu. [TocnegoBarenbHoe U mapaaieaIbHOE COSTMHEHUE MPOBOIHUKOB.

PaGota w MoOIIHOCTH dJIEKTpUUECKOro Toka. 3akoH Jkoyns—Jlenna.
DneKTpuuecKue 1enu U MOTPpeOUuTeNn IEKTPUIECKOo sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTtostHHBIE MarHUTHL. B3anmoaelcTBuE MOCTOAHHBIX MATHUTOB. MarHuTHOE
rmoje. MarHuTHoe mojie 3eMJIM U €ro 3HaueHue I8 >KU3HM Ha 3emuie. ONbIT
Opcrena. MarauTHoe MoJie AIEKTPUIECKOro Toka. [I[pumeHenne 31eKTpoMariuToB
B TexHuke. JlelicTBME MArHUTHOTO TOJII HA TMPOBOJHUK C  TOKOM.
DJIIEKTPOABUTATENIb TOCTOSIHHOTO TOKa. MCMonb30BaHUE JJIEKTPOJBUTATEIEH B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel Papajes. SBneHue 3aeKkTpoMarnuTHOW uHAyKIuu. [IpaBuio Jlenna.
DIIEKTpOreHepaTop. CriocoOmI MOJTy4YEHUSI AIEKTPUYECKOU SHEPTHUH.
DIEeKTPOCTAHIIMN Ha BO3OOHOBIIIEMBIX HCTOUYHUKAX SHEPTHUU.

Jemoncmpayuu.

DJIeKTpHU3alus Tell.
JIBa pojia 3JEeKTPUUECKUX 3aps/I0B U B3aUMOJICUCTBUE 3aPSKEHHBIX Tell.
Y CTpONCTBO U AEUCTBUE IEKTPOCKOIIA.
DJIEeKTPOCTATUUECKAS MHTYKIIMS.
3aKOH COXpaHEHMS AIEKTPUIECKUX 3apsiI0B.
[IpoBOAHUKH U AUAIEKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIS.
HcToyHrnKHr NOCTOSHHOIO TOKA.
JIeCTBUS SJIEKTPUUECKOTO TOKA.
. DIIEKTPUYECKUMN TOK B JKHIKOCTH.
. ['a30BbIi1 pa3ps.
. I3MepeHnune CHitbl TOKa aMIIepMETPOM.
. I3MepeHune aneKTpUYECKOro HanpsKEHNsI BOJIBTMETPOM.
. PeocTtaTt 1 Mara3zuH conpoTHUBIICHUM.
. BzaumopencTBre noCTOSTHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOKHOCTHU Pa3AEIEHUS TIOJIKOCOB MATHUTA.
. MoaenupoBaHHE€ MAarHUTHBIX MMOJIEH MTOCTOSTHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OmneIiT Opcrena.

MarauTHo€e mojie TOKa. DINEKTPOMAarHur.

JlercTBME MarHUTHOTO MOJISL HA IPOBOJHUK C TOKOM.

DIIEKTPOABUTATEINIb MOCTOSIHHOTO TOKA.

HccnenoBanue SBIEHUS JIEKTPOMArHUTHOW UHIYKIIUH.

Omneiter @apanes.

3aBUCUMOCTh HANpPaBJIEHUS WHIYKIIMOHHOTO TOKa OT YCIOBHHM €ro
BO3HUKHOBCHUS.

DIIEKTPOTE€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnuvie padbomoul u onvimel.

1.

R

10.
11.

12.

13.

14.

15.

16.

17.

18.

OnpITEI  TIO Ha6J'IIOI[€HI/II-O QJICKTpU3alIUN  TCII HHHYKHHCﬁ n 1npu

CONPUKOCHOBEHHH.
UccnenoBanue A€HCTBUSL 3JEKTPUYECKOTO TMOJII HA TMPOBOJHUKH U
JTUDIIEKTPUKU.

CO6opka u mpoBepka pabOTHI AMEKTPHUIECKOMN TSN MOCTOSTHHOTO TOKA.
M3mepeHne u peryJimpoBaHue CHITBI TOKA.

N3mepeHune u peryimpoBaHue HaNPSHKCHUS.

HccrenoBanre 3aBHCUMOCTH CHJIBI TOKa, MIYIIETO Yepe3 PEe3UCTop, OT
COTPOTHUBIICHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIIHE 3aBUCUMOCTD AIIEKTPUUYECKOTO
COMPOTHUBJICHHUS TMPOBOJAHMKA OT €ro JUIMHBI, IUIOMIAJAU MONEPEeYHOTO
CEYEHHs U MaTepuaa.

[IpoBepka mpaBuia CIOXKEHHUS HAIPSKEHUN TPU TOCIEA0BATEILHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia A CUIbI TOKa TPHU THapajIeIbHOM COEAMHEHUU
PE3UCTOPOB.

Omnpenenenne pabOThI AMEKTPUUECKOTO TOKA, UIYIIETO YEPE3 PE3UCTOP.
OmnpeneneHre MOIIHOCTH  JJIEKTPUYECKOTO TOKA, BBIACIAEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Yepe3 JaMIOUKY, OT
HaIpsSKEHUS HA HEW.

Omnpenenenue KIIJ[ narpeBatens.

HccnenoBanre MAarHUTHOTO B3aUMOJICHCTBUS MTOCTOSTHHBIX MATHUTOB.
N3yuenne MarHuTHOTO MOJISI TOCTOSTHHBIX MAarHUTOB MIPU WX 00BETUHEHUHT
U pa3cIICHAN.

HccnenoBanne neiCTBUS AIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OneITBI, JIEMOHCTPUPYIONIME 3aBUCUMOCTh CHJIBI  B3aUMOJICHCTBUS
KaTYIIKK C TOKOM ¥ MarHuTa OT CHJIbI TOKA W HAMPABJICHUS TOKA B
KaTyIIIKe.

N3yuenue neicTBrsi MATHUTHOTO TIOJISI HA TIPOBOTHUK C TOKOM.



19. KoHcTpyrpoBaHue U u3yueHue paboThl 31EKTPOABUTATESL.
20. M3mepenne KIIJI amekTpoaBUraTeIbHOM yCTAaHOBKH.
21. OOBITBl O MCCIEHOBAHUIO SBJICHUSA JJIEKTPOMArHUTHONM WHAYKLUU:
HCCIIEIOBAHUE H3MEHEHUM 3HAUYEHHUs U HANpPaBICHUSA HWHIYKIIMOHHOIO
TOKA.
9 KJIACC

Pa3nen 8. Mexanuyeckue siBJIeHMS.

Mexannueckoe JABWKeHHe. MarepuanpHas Touka. Cucrema OTCYETa.
OTHOCUTENBPHOCTh MEXAaHUYECKOrO JBWXEHUs. PaBHOMEpHOE MNPSAMOJIMHENHOE
nBukeHne. HepaBHOMepHOe nmpsmoiinHeiHoe ABuKeHHne. CpelHssi 1 MTHOBEHHAs
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenue. PaBHoyckopeHHOe mpsiMoiiMHelHOe JBukeHue. (CBoOonHOE
nagenue. OnbiTel ['anumnes.

PaBHOMepHOE ABMXEeHHE MO OKpyXHOCTH. [lepumon u wactora oOpaieHus.
JIuneliHas u yriioBast CKOpocTh. LIeHTpocTpeMHUTENIbHOE YCKOPEHUE.

ITepseiit 3akoH Herorona. Bropoii 3akon Herotona. Tpernii 3akoH HeroToHa.
[TpuHIUII Cynepro3uIIUum CUJl.

Cuina ynpyroctu. 3akoH ['yka. Cuina TpeHus: cujia TPEHUSI CKOJIbKEHUS, CUIIA
TPEHUS MOKOs, IPYyTrue BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. YCKOpEeHHE CBOOOIHOTO
nafgeHud. JIBmxeHue ruianeT BOKpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HeBecomocTh U neperpysKu.

PaBHOBecue matepuanibHOM TOukH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TENA C 3aKPEIUIEHHON OChIO BpaleHusa. MOMeHT cuibl. LIeHTp TskecTH.

Nmnynec Tena. M3meHenune ummyinbca. UMmynbe cuibl. 3aKOH COXpaHEHUs
UMITyJIbCa. PEaKTUBHOE IBHKEHUE.

Mexannueckass paboTra W MOIIHOCTB. PaboTa cui TsKECTH, YHPYTOCTH,
tperusi. CBsi3b dHEpPruu M padboThl. [loTeHIManbpHas SHEPTUs Tea, MOAHITOrO HaJ
IIOBEPXHOCTHIO 3eMiH. [loTeHManbHas 3HEPTrUs CKaTou npykuHbl. Kunernueckas
sHeprus. Teopema O KMHETHYECKOM SHEPrUU. 3aKOH COXPAHEHHUSI MEXaHUUYECKOM
DHEPIUH.

Jemoncmpayuu.
1. HaOmromenre MexaHUYECKOTO JBHKEHHUS TeJIa OTHOCUTEIBLHO PA3HBIX TEIl
OTCUETA.

2. CpaBHeHHE NyTeW U TPACKTOPHUI ABUKEHHUS OJTHOTO U TOTO K€ Tella
OTHOCHUTEIIBHO PAa3HBIX TEJ OTCUETA.
N3Mepenne CKopoCTH U YCKOPEHUS MPSIMOJIUHENHOTO JIBUKEHUS.

4. HccnenoBaHne NpU3HAKOB PABHOYCKOPEHHOTO JBHKEHUSI.
HaGnronenue nBuxkeHus Teaa Mo OKPY>KHOCTH.



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

HalGmtonenne MmexaHM4ecKuX sIBIICHUM, MPOUCXOISIIIINX B CUCTEME OTCUéTa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
kaOuHeTa (PU3UKH.

3aBUCUMOCTbh YCKOPEHUS Te€Jla OT MAaCChl T€JIa U ACHUCTBYIOIIEH HA HETO
CHJIBL

HaGmronenne paBeHCTBA CUIT TTPU B3aUMOJICUCTBUU TEJI.

HN3meHenue Beca tena mpu yCKOPEHHOM JIBUKECHUU.

ITepenaya ummynsca npyu B3aMMOAEHCTBUHU TEIL.

[IpeobpazoBaHus SHEPTUU MPU B3AUMOJICUCTBUU TEJl.

CoxpaHeHue uMNyJibca Mpyu HEYIPYroM B3auMOACHCTBUU.

CoxpaHeHre UMITyJIbCca Mpu aOCOMIOTHO YIPYTrOM B3aUMOICHCTBUU.
HaGmtoneHne peak THBHOTO JIBUKEHUSI.

CoxpaHeHrne MeXaHUYeCKOM SHEPTUU IIPU CBOOOTHOM I1aJICHUH.
CoxpaHeHue MEXaHUYECKOM IHEPTIUU MPU JBUKEHUM Teja MO/ 1€HCTBUEM
PY>KUHBI.

Jlabopamopnuvie pabomout u onvimel.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisl pa3roHa W JaJIbHCHIIEr0 PaBHOMEPHOTO
JIBMYKCHUS TIapHUKa WA TEICHKKH.

OmnpeneneHue cpeaHeld CKOPOCTH CKOJIBKEHUS OpycKa WIH JIBUKCHHUS
IIapyKa 1Mo HaKJIOHHOM IJIOCKOCTH.

OmnpeneneHrue yCKOPEHHs Tella NMPU PABHOYCKOPCHHOM JIBFDKCHHH I10
HAKJIOHHOM ITJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM
JBIKECHUHU 0€3 Ha4aJIbHOH CKOPOCTH.

[TpoBepka THUIOTE3bl: €CIUW TPU PABHOYCKOPEHHOM JIBHOKCHHH 0O¢€3
HAYaJIbHOH CKOPOCTH IYTH OTHOCSTCSA KakK PsAJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHHU OMHAKOBBI.

HccnenoBanne 3aBHCHMOCTH CHJIBI TPCHHS CKOJBKCHHS OT CHIIBI
HOPMAaJIPHOTO JTaBJICHUS.

Omnpenencaue kKodHPUITMEHTA TPEHUS CKOJIBKCHHUS.

OmnpenencHue KECTKOCTH MPYKUHBI.

OmnpenencHue paboThl CUIIBI TPEHUS TIPH PABHOMEPHOM JIBHKEHUH TeJIa 10
TOPHU30HTAIBHON TTOBEPXHOCTH.

Omnpenenenne pabOThI CWIBI  yOPYrOCTH MPH  TOABEME TIpy3a ¢
WCITOIb30BAaHUEM HETIOIBMYKHOTO M TIOJIBUKHOTO OJIOKOB.

N3ydeHne 3aKOHA COXPAHCHUS SHECPTHH.

Pa3zgena 9. Mexannueckue KoJae0aHUA U BOJTHBI.



KonebarensHoe npmxkeHue. OCHOBHBIE XapaKTEPUCTUKHU KoJieOaHUI: epro,
4acToTa, aMILIATyaa. MaremMaTudecKuii U NpyKUHHBIA MasTHUKU. [IpeBpainenue
SHEPruu MpH KOJIeOATEIHHOM JBUKEHUU.

3aryxaromue — koneOaHua.  BolHyxneHHble — KojeOaHus.  Pe3oHaHC.
Mexannueckue BonHbl. (CBOHCTBA MEXaHMYECKMX BOJH. [IpomosibHblE WM
[IOIIEpEeYHbIe BOJHBI. JIMMHAa BOJAHBI U CKOPOCTH €€ pacHpOCTPAHEHHS.
MexaHnyeckue BOJHBI B TBEPIAOM TeJIe, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3ByKa M BbIcOTa TOHA. OTpakeHue 3Byka. MHPpa3Byk u

YIBTPa3BYK.

Jemoncmpayuu.
1. HaOmrogeHue koaeOaHUM TS MO ICHCTBUEM CUJIBI TSHKSCTH U CHUTBI
YIPYTOCTH.

HaGmonenue konebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.
HaGmroenre BoIHYXICHHBIX KOJIEOAHUHN U pe30HaHCA.
Pacnipoctpanenue mpo10JIbHBIX U IOTIEPEYHBIX BOJIH (Ha MOJIEIH).
HaGmronenrie 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKUI PE30HAHC.
Jlabopamopnuie pabomout u onvimel.
1. OmpeneneHue 4YacTOThl M TepHoja KoJeOaHUHW MaTeMaTH4YeCKOro
MasITHHKA.
2. Ompezenenue 4acTOThI U MepUO/ia KOJIeOaHU MPY>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TIEpHO/ia KOIeOaHUii MOABEIIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. VccnenoBaHue 3aBHCHUMOCTH MEPHO/Ia KOJIeOaHHUH MPYKMHHOTO MasgTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH IEpHOJIa KOJIIeOaHUN Tpy3a, MOABEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBl, JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  Iepuoja  KosieOaHui
IPYKUHHOTO MasATHHKA OT MAcChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. W3mepenue yckopeHus CBOOOIHOTO MaIeHHUS.
Paznen 10. DiieKTpOMarHuTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJHBI.
DNEeKTPOMAarHUTHOE  ToJie.  OJJEKTpOMAarHuTHble  BOJHBL.  CBoiicTBa
ANEKTpOMArHuTHhIX BOJH. I[llkana »nexkTpomMarHuUTHBIX BOJH. Hcnons3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3H.
DOnekTpoMarHuTHas npuponaa ceera. CkopocTh cBera. BoiHOBBIE CBOMCTBA
CBETA.
Jemoncmpayuu.
1. CBOWCTBA 3JICKTPOMAarHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.
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Jlabopamophuie padbomout u onvimel.
1. M3yyeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJH C IMOMOIIBI0O MOOWIBHOTO

TenedoHa.
Pa3jen 11. CBeToBBI€ SIBJIEHHS.
JlyueBas  Mopmens  cBera.  McTroyHuMkKM  cBera. IIpssmonnHeriHOe

pacnpoctpaneHue ceta. 3atMenusi Connina u Jlynsl. Otpaxkenue cpeta. [lnockoe
3epKajio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenune cBera. 3akoH TmpejaomieHHs cBeta. l[loliHOe BHYTpeHHEe
OTpaXeHue cBeTa. VICrmonb30BaHME TIOJMHOTO BHYTPEHHETO OTPAXEHHUS B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xox onayuedr B gumH3e. OnTuueckas cucrema (Qortoamnmapara,
MUKPOCKOINa M Tejieckomna. ['ma3 kak omnruueckas cuctemMa. biIM30pykocTh U
JNAIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. OmbiTel HpetoToHa. CroxkeHue
CIIEKTpaJbHBIX 1IBETOB. Jlucnepcus ceera.

Jemoncmpayuu.

[IpssmMosHEHHOE pacpOCTPAHEHHUE CBETA.

OtpaxkeHue cBeTa.

[Tony4yenue nzoOpaxxeHU# B MIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaiax.
[Ipenomiienue cera.

Onrtryeckuil CBETOBOA.

Xon mydelt B cobuparorei JTruH3e.

XoJ1 JIydeu B pacCEUBAKOIIECH JIMH3E.

[Tomyuenne n300pa’keHHI ¢ ITOMOIITBIO JIUH3.

[Tpunnun netictBus oToamnmnapaTa, MUKpPOCKOIA B TEJIECKOTIA.
10. Moensb riasa.

11. PaznoxxeHue 6e1oro cBeTa B CIEKTP.
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12. [lomy4yenue Oenoro cBeTa Mpu CIOKEHUU CBETA PAa3HBIX IIBETOB.

Jlabopamophuie pabomout u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yTila OTPaKEHUSI CBETOBOIO Jiyda OT yriia
naJCHUsI.

2. W3yuenue xapaKTepuCTHUK U300paKeHHsI MMPEeIMETa B TUIOCKOM 3€pKaJe.

3. HccnenoBaHue 3aBUCHUMOCTH YIJia IPEJIOMIICHHS] CBETOBOIO Jiy4a OT yIJia
MaJICHUs Ha TPaHUIIE «BO3AYX—CTEKIIO».

4. Tlomyuenne n300paKeHU C TTOMOIILI0 COOMPAIOIIEH JTHH3BI.
Onpenenenue GOKYCHOTO pacCTOSHUSI U ONTUYECKOU CHIIBI COOMparomIeit
JUH3BIL.

6. ONBITHI IO PA3JIOKEHUIO OEIOr0 CBETA B CIIEKTP.

7. OnbITHl IO BOCHIPUSATHIO LIBETA MPEIMETOB MPU UX HAOIIOJCHUU uepes
IIBETOBBIE (PUIBTPBHI.



Pa3nen 12. KBanToBbIE IBI€HUS.

Omneitel Pesepdopaa m nmanetapHas mojens atoma. Moaens atoma bopa.
Ucnyckanue u nornonieHue ceeta atoMoM. KBauTel. JInHeituaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(da, Oeta- U ramma-uznydeHus. CTpOeHHE aTOMHOIO
anpa. Hykimonnas wmoaens aroMHoro sgpa. HMsoronbsl.  PaguoakTuBHBIE
npeBpaienus. [lepuos monypacmnajaa aTOMHBIX SIAEP.

SnepHble peakuuu. 3aKOHBI COXpPAHEHUS 3apsAJ0BOTO U MAcCOBOTO YHUCE].
DOHeprusi CBsi3M aTOMHBIX sifep. CBsI3b MacChl UM SHEpPruu. Peakiuu cuHTE3a U
nenenus saep. Ucrounuku sueprun CoJiHIIa U 3BE3]T.

SAnepnas sHepretuxa. JeWCTBUS pagMOAKTUBHBIX H3JIYUYCHUN Ha >KUBBIC
OpraHU3MBbl.

Jlemoncmpayuu.

1. CroekTpbl U3TY4YCHUS U TOTIIOIICHHUSI.

2. CrekTpbl pa3IuyHBIX Ta30B.

3. Cnexrtp Bojioposa.

4. HaOmonenue TpekoB B kamepe BusbcoHa.

5. Pabora cuérunka HOHU3UPYIOMINX U3TYyYEHUH.

6. Peructpanus uzmydeHus: IpUPOIHBIX MUHEPAIOB U MPOTYKTOB.

Jlabopamopnuie pabomout u onvimel.

1. HaGmroneHue CIIONMIHBIX U JIMHEWYATHIX CHEKTPOB U3TyUYECHUS.

2. HccrnenoBanue TpeKOB: U3MEPEHUE SHEPTUH YACTHULIBI [0 TOPMO3ZHOMY

nyTH (1o pororpadusm).

3. U3mepenue paaroakTUBHOTO (OHA.

IToBTOpUTEIBbHO-0000 AU MOTYJIb.

[ToBTOpUTETHEHO-0000MIAIOMNN MOAYTH TIPEAHA3HAYCH /I CUCTeMAaTHU3aIluu
1 0000IIIECHHUS MTPEIMETHOTO COJICPKAHUS U OTBITA JIEITSIBHOCTH, PHOOPETEHHOTO
IpU M3YYEHUHM BCEro Kypca (pu3uku, a Takke s MOATOTOBKM K OCHOBHOMY
rOCYJapCTBEHHOMY JK3aMEHY 10 (pu3Mke Il 00ydaroImuXxcs, BBIOPABIIUX 3TOT
y4eOHBIN MpeIMET.

[Ipu “3ydeHUU JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITEIHbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUUBACTCS TOCTH)KCHHE MPEIMETHBIX U
METANpeJMETHBIX  IJIAHUPYEMBIX  pEe3ylabTaTOB  00yueHus, GopMHUpYyeTCs
€CTECTBEHHOHAy4YHasl TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIICIOBAHMS
SBJICHUA TIPUPOABl M TEXHUKH, OBIAJCHUE YMCHUSIMH OOBSICHATH (PU3NUecKue
SABJICHUSI, TPUMEHSSI TOJIydYCHHbIE 3HAHMs, pelath 3aJayd, B TOM YHCIIE
KaueCTBEHHBIE U HKCIIEPUMEHTAIBHBIE.

[IpuHUMNINANBHO NIESITENIbHOCTHBIA XapaKTep AAHHOTO pa3jeia pean3yercs
3a Ccu€T TOro, 4YTO OOydYarouuecs BBIMOJIHAIOT 3aJlaHusi, B KOTOPBIX UM
MpeJiaraeTcsi:



Ha OCHOBE IOJIYYEHHBIX 3HaHWl pacro3HaBaTb M HAy4yHO OOBACHATH
(u3nuecKue sIBICHUS B OKPY KaloLel MPUPOJIe U IOBCETHEBHON KU3HH;
MCII0JIb30BaTh HAYYHBIE METO/bl MCCIIEIOBaHUs (PU3UUYECKUX SIBJICHUH, B TOM
YHUCJIE I MPOBEPKU THIOTE3 U MOJYYEHUSI TEOPETUYECKUX BBIBOJIOB;
OOBSCHATh Hay4yHbIE OCHOBBI HauOOJ€e BAXKHBIX JOCTHKEHUH COBPEMEHHBIX
TEXHOJIOTMH, HAPUMED, TPAKTUYECKOTO UCIIOIB30BaHUS PA3TUYHBIX HICTOYHUKOB
SHEPIMM Ha OCHOBE 3aKOHA IPEBPALIEHUS M COXPAHEHHs BCEX MU3BECTHBIX BUIOB
SHEPIUM.



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yuyenue (pU3MKU Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3zoBaHUsl HAIPaBIEHO
Ha JOCTHKEHHE JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pe3yabTaTOB.

B pesynbraTe uydyenus Gu3NKA Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs
y oOyuyatomierocs 0yayT cOpMUPOBaHbI CIEAYIONINE JTUYHOCTHBIC PE3yJIbTaThl B

YacTH:
e 1) naTpMoTHYECKOr0 BOCTIMTAHHUS:

1 1 OpOsIBIICHHE MUHTEpPECA K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN
(du3znuecKoi HayKu;

I 1 IIEHHOCTHOE OTHOIIEHUE K JIOCTHXKEHUSIM POCCUNCKHUX YUEHBIX-(DU3UKOB;

e 2) rpa’kIaHCKOrO U JyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

1 1 TOTOBHOCTh K aKTUBHOMY yYaCTHIO B 00CYXJEHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTIKCHUHN
bu3uKy;

7 1 OCO3HAaHHWE BAXHOCTH MOPAIBHO-ITUUYECKUX MPHUHIIUIIOB B JIESITCIHHOCTU
YYEHOT0;

e 3)3CTeTH4YeCKOro BOCIIUTAHUS:

11 BOCHPHUSITHE ICTETUYECKUX KAa4eCTB (PU3NUYECKONW HAYKH: €€ TapMOHHYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 O3HAHMS:

1 1 OCO3HaHHWE IIEHHOCTH (U3MUECKON HAyKH KaKk MOIIHOTO HWHCTPYMEHTa
ITO3HAHUS MHPA, OCHOBBI PA3BUTHS TEXHOJIOTHM, BAKHEUIIEH COCTABIISIOLICH
KYJbTYPBI;

I 1 pa3BUTHE HAy4HON JIO003HATEIBLHOCTH, WMHTEpPEca K HCCIEN0BATEIbCKON
NEeSATENbHOCTH;

e 5) ¢opmupoBaHusi  KYJbTYpPbl 3I0POBbSI W  3MOIHMOHAJBHOIO
0J1aronoTyyus:

7 1 OCO3HAaHWE IIEHHOCTH Oe30macHoro o0pa3a KU3HA B COBPEMEHHOM
TEXHOJOTUYECKOM MHUpPE, BaXXHOCTH TMpaBWJ O€30MacHOr0 TMOBEJACHUS Ha
TPAHCTIOPTE, HA JOpOraxX, C ANEKTPUUYECKUM U TEIUIOBBIM 00OpYyIOBAaHHEM B
JOMAITHUX YCIOBUAX;

1 1 chopMHUPOBAaHHOCTH HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO MPaBa HA OMIHOKY
U TAKOI'0 K€ MpaBa y IPyroro 4eioBeKa;

e 6) TPy10BOTO0 BOCIIUTAHMA:



[ 1 aKTUBHOE y4YacTHE€ B pEIICHUU MPAKTHYECKUX 3amad (B paMKaxX CEMbH,
oOpa3oBaTeIbHOW  OpraHM3allii, ToOpoja, Kpas) TEXHOJOTUYECKOH U
COIMAJTEHOM HAIIPaBICHHOCTH, TPEOYIOIINX B TOM YHCIIC M (PU3HMICCKUX 3HAHUIA;

[ 1 MHTEpeC K MPaKTHYECKOMY H3yUEHUIO TPodeccuil, CBSI3aHHBIX ¢ (U3UKOM;

e 7)3K0JOrH4ecKOro BOCIUTAHMA:

[ 1 OpuEHTAIUs Ha TPUMCHCHHE (PU3NYCCKUX 3HAHWUU JJIA PEIICHHUS 3a1ad B
0o0JacTl OKpYKaromield Cpenbl, IJIAaHUPOBAaHUS IIOCTYIIKOB M OICHKH WX
BO3MOYKHBIX TIOCIICJICTBUH JTSI OKPY>KAIOIIEH CPEIbI;

[ 1 OCO3HaHHWE TIO0ATBHOTO XapaKTepa AKOJIOTHYECKUX MPOOJeM M MyTeH HuX
pEIICHHS,

e 8) amanTanuu K M3MEHSIOIIUMCS YCJIOBHUSIM CONMATBHOH M MPHPOTHOM
cpenabl:

[ 1 MOTpeOHOCTh BO B3aMMOJICHCTBHHM TIPH BBIMOJIHCHUU HWCCICAOBAHUN U
NPOEKTOB (DM3UYECKON HAIPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHHIM
APYTHUX;

[ 1 TIOBBIINICHHE YPOBHS CBOCH KOMIIETEHTHOCTH 4Yepe3 IPAKTHYCCKYIO
NEATENBLHOCTD;

I 1 moTpeOHOCTh B (HOPMUPOBAHMU HOBBIX 3HAHUH, B TOM 4HcCIe (OPMYIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bI O (PU3NUECKUX 0OBEKTAX U SIBICHUSX;

71 0co3HaHWE NePHUIMTOB COOCTBCHHBIX 3HAHWA U KOMIIETEHTHOCTEH B 00JIACTH
busuky;

1 1 IUIAaHUPOBAaHHWE CBOETO pa3BUTHS B MPUOOPETEHHWH HOBBIX (PU3HUECKHUX
3HAHUM;

11 CTpeMIICHHE aHAJIU3UPOBATh U BBIABISTH B3aUMOCBSI3U PHUPOJIBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3UUECKUX 3HAHHUI;

7 ] OUEHKa CBOMX JEUCTBHUM C YYETOM BIMSHHUSA HAa OKPYKAIOLIYIO Cpeny,
BO3MOYKHBIX TJI00ATBHBIX MTOCJIEICTBUH.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbraTe ocBoeHUs MpOrpaMMBbI 1O (PU3KUKE HA YPOBHE OCHOBHOTO OOIIETr0O
oOpa3zoBanus y oOyuaromerocss OyayT cGhOpMHpPOBaHBI MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHbIC yUeOHBIC TCUCTBYS,
KOMMYHUKATHBHBIC  YHUBEPCAJIbHBIC  Yy4eOHBIC  JCHCTBUS,  PETYJISTHBHbBIC
YHUBEPCAIbHBIC YUeOHBIC ICHCTBHUS.

ITo3HaBaTe/IbHBIC YHHBEPCAJIbHbIC YYeOHbIE AeiCTBUSA

Bba3oBble JJoruuyecKkue JelcTBUA:



BBISIBIIAT M XapaKTepU30BaTh CYIIECTBEHHBIE NPU3HAKH OOBEKTOB
(stBIIEHUN);

yCTaHaBIMBAaTh CYIIECTBEHHBIN MPHU3HAK KIACCU(PUKAIIUU, OCHOBAHUS AJIS
000011IeHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH ¥ TIPOTHUBOPEYHS B pacCCMaTPUBAEMbIX (haKTax,
TAHHBIX U HAOIIOJICHUIX, OTHOCSIIUXCS K (PU3HMUECKUM SIBJICHHSIM;
BBISIBIIATh TIPUYMHHO-CIICICTBEHHBIE CBSI3M TMPH H3YUYECHUU (PUIUIECKUX
SIBIICHUI U TIPOIIECCOB, JIENaTh BBIBOJBI C HCTIOIH30BAHUEM JIEYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOYCHHUH, BBIIBUTaTh THIIOTE3bI O B3aMMOCBS3SIX
(U3NYIECKNX BEIHYNH;

CaMOCTOSITETTLHO BEIOUPATh CIIOCO0 pelieHus yueOHoH Gpu3ndecKoi 3a1aun
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pEIICHUs, BBHIOOp HamOoee
MOIXO/ISIIIEr0 ¢ Y4ETOM CaMOCTOSTENIEHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTeIbCKHe 1eMCTBUA:

UCIIOJIb30BaTh BOIIPOCHI KaK UCCIEA0BATENbCKUI MHCTPYMEHT MMO3HAHMS;
IPOBOAUTH MO CAMOCTOSITEIBHO COCTABIIEHHOMY IUIAHY OIIBIT, HECJIOKHBIN
duznueckuii SKCIEPUMEHT, HeOOJbIIOe HucchaeoBaHre (U3HUECKOrO
SBJICHUS;

OLICHMBATh Ha TPUMEHUMOCTH U JOCTOBEPHOCTH HH(pOpMaIuio,
MOJIYYEHHYIO B X0JI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATEIHHO (POPMYIHPOBATH 000OIIEHHS U BBIBOJIBI 1O pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUS], OTIBITA, UCCIIEA0OBAHMS;

NPOrHO3UPOBATh  BO3MOXKHOE  JalibHEWIee pa3BUTHE  (DUIUUECKUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEATNOIO0KEHN 00 UX Pa3BUTHUU B HOBBIX
YCIOBUAX U KOHTEKCTaX.

Pab6ora ¢ undopmanmueii:

NPUMEHSTH Pa3JIMYHbIC METOJMbI, HHCTPYMEHTHI M 3aIPOCHI IIPH TIOUCKE U
orbope umHPOPMAIIMK WIM JAHHBIX C YYETOM MPEII0KCHHOW ydeOHOMU
bu3ndecKoi 3a1a4m;

aHAMM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (OPM TPEICTABICHNUS,

CaMOCTOSATETILHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TPEACTaBICHUS
uHbOpMAIIMK W WUTIOCTPUPOBATH pEIIacMble 3aJaddl  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi i MX KOMOMHAITUSMHU.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUS:

B X0Je OOCyXJeHus y4eOHOro marepuana, pe3yJbTaTOB Ja0OpaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYMIECTBY OOCYKIaeMOI TEMBI U
BBICKA3bIBaTh WJIEM, HAllCJICHHbIE Ha pEIICHHE 3aJlaud U MOJJepKaHue
0J1aroKeaaTeIbHOCTH OOIICHHS,;



COMOCTAaBJSATh CBOU CYXACHUS C CYXACHUSAMU JIPYTUX YYaCTHUKOB
auanora, OOHapyKUBaTh PA3IMUYME U CXOJCTBO MO3ULIUN;

BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEJICTABIATh PE3YbTaThl BBIIOJHEHHOTO (PU3NYECKOIO OIbITa
(9KCIEpUMEHTA, UCCIEAOBAHMS, POEKTA);

NOHMMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBUAYaTbHOM
paboThl pU PelIeHUH KOHKPETHON (PU3UUeCcKOil MpoOIeMbl;

OPUHUMATh LIETM COBMECTHOM JESITEIbHOCTH, OPraHU30BbIBATh JEHCTBUS
no e€ JOCTHKEHHUIO: paclpeiesiaTh poJiM, OOCYXJAaTh TMPOLECChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMOJHATH CBOIO YacTh pabOThI, JOCTUTAsi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HaIIpaBJICHUIO U KOOPAUHUPYS CBOU JACHCTBUS C IPYTUMH YICHAMU
KOMaH/Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIa/Ja B OOMIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEILHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryiasiTuBHBbIC YHUBepPCaJIbHbIe YUeOHbBIE 1eiiCTBUSA

Camoopranu3anus:

[

BBISBJISTH MPOOJEMBI B )KM3HEHHBIX M YYEOHBIX CUTYyalUsX, TPeOYIOMIHNX
TSt perieHust GU3NUecKuX 3HaAHUM;

OPUEHTUPOBATHCS B  PA3JIMYHBIX TOAXOAAaX TMPHUHATUS  PEIICHHM
(MHIUMBUlyaIbHOE, TPUHSATHE PEIICHHsS B TPYyMIE, MPUHSATHE pPEIIeHUN
TpYIIo);

CaMOCTOSTEIILHO COCTABJISITH aJITOPUTM PEIICHHs (PU3NUECKON 3a1aun Uiu
IUTAaHA HCCIEAOBAHUS C YYETOM HUMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;
JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIMOHAJIbHBIN MHTEJJIEKT:

[

JlaBaTh AJICKBAaTHYIO OLICHKY CUTYallMH U MIPEJIarath IJIaH €€ U3MEHEHUS;
OOBSCHATh TPHUYMHBI  JTOCTIDKCHHUS  (HEHOCTHMXKEHUSI)  PE3yIbTaToOB
JeSTEHHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHCIE B XOJ BBIIOJIHEHUS
¢u3nueckoro WMCCIENOBAaHUA WJIM TIPOEKTa) HA OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHBIIMXCS CHUTYyallMii, yCTAaHOBIEHHBIX OIINOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUSIM;

CTaBUTH Ce0s1 HA MECTO APYTOro YEJIOBEKa B XOJ€ CTIOpa WIIA JUCKYCCUU Ha
HAaY4YHYIO TEMY, IOHUMAaTh MOTUBbBI, HAMEPEHHUS U JIOTUKY APYTOro;



MPU3HABATh CBOE MPABO Ha OIIMOKY MPHU pelIeHNH (PU3NUECKUX 3a7a4 WIN
B YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE XKE IIPaBO APYTOro.

NPEAMETHBIE PE3YJIBTATHI

K xoniy o6yuenus B 7 kjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  TOHATUA: (PU3MYECKUE U  XUMHYECKUE  SIBICHUA,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJENb, TUIOTE3a, CAUHUIBI (PU3UIECKUX
BEJIMYUH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUS BellecTBa (TBEpIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHMYeCKoe JABWXKEeHHEe (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSMOJUHEUHOE), TPACKTOPHs, PaBHOJEHCTBYOIIAS
cua, nepopmMarus (ynpyras, IUIACTUYECKas ), HEBECOMOCTb,
COOOIIAIOIINECS COCYAbL;

paznmuuath siBiaeHus (auddysus, TEmIoBOE IBMKCHHE YacTHI] BEIECTBA,
PaBHOMEPHOE  JBH)KEHHE, HEPABHOMEPHOE  JBHXKCHHUE,  HWHEPIUS,
B3aMMOJICVCTBUE TEJ, PABHOBECUE TBEPJBIX TEJI C 3aKPEIJIEHHOM OCBIO
BpAILICHHUS, TIEpeaaya JTaBJICHUS TBEPABIMU TEIIAMU, )KUIKOCTSIMU U Fa3aMH,
aTMoc(pepHOE J[aBlIeHHE, IUIaBaHHWE TeJ, IMPEBPAIlleHUs MeXaHU4eCKOu
SHEPIruM) IO ONKCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh MPOSBICHHE HW3YYEHHBIX (U3UUECKUX SBJICHUUA B
OKpYXaIollleM MHpEe, B TOM 4YHCIe (PU3NYECKUE SBJICHHUS B MPHUPOJE:
IIPUMEPBI IBUKEHUSI C PA3JIMYHBIMU CKOPOCTSIMHM B XWBOM U HEKHUBOU
IIPUPOJE, JECUCTBHE CWIBI TPEHUs B MPUPOJE U TEXHUKE, BIIUSIHUE
aTMOC(EpHOTO JaBIICHUS Ha XKMBOM OpraHU3M, IUIaBaHHUE PHIO, phIYaru B
TEJIe YeJOoBeKa, MPU 3TOM MEPEBOJIUTh MPAKTUYECKYIO 3a/1auy B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKHN) (PU3UUECKUX SBIICHUI;
OIMMKCHIBATh MU3yUYCHHBIC CBOMCTBA TEN M (PU3MUECKHE SIBJICHUS, UCTIONB3YS
dusnueckre BeMUuHbI (Macca, 00bEM, IMIIOTHOCTH BEIIECTBA, BPEMsI, Iy Th,
CKOPOCTb, CPEIHSSI CKOPOCThb, CUJIa YIIPYTIOCTH, CUJIA TSXKECTH, BEC Tela,
cuia TpeHus, AaBjeHue (TBEPAOro Tena, )KUAKOCTH, ra3a), BEITAIKABAIOLIAS
CWJIa, MEeXaHuueckas paboTa, MOIIHOCTh, IJIEYO CHIIBI, MOMEHT CHIIBI,
KO3} (OUIIMEHT TIOJNIE3HOTO JCHCTBUS MEXaHW3MOB, KHHETHYECKas W
NOTEHIMaJbHAsl DJHEpPrus), IMpU OMNUCAHWU MPABWIBHO TPAKTOBATh
(bu3HUECKHI CMBICT UCTIOJIB3yEMbIX BEJTUYNH, X 0003HAYCHUS U €TUHUIIBI
¢u3nuecKknX BEIWYWH, HAXOIUTHh (OPMYIBI, CBSI3BIBAIONINE JTAHHYIO
¢u3nUecKy0 BETWYMHY C JAPYTUMH BEIWYMHAMH, CTPOHUTH Tpaduku
M3YUYCHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYUH;



XapaKTepu30BaTh CBOMCTBAa Tell, (PHU3UYECKHE SBICHUS U TPOIIECCHI,
WCIIONb3ys MpaBUiia CJIOXKEHUsI CUJl (BAOJb OJHOM MpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH ApxuMesa, IpaBUJIO paBHOBECHUS pblyara (0J10ka),
«30JI0TO€ TPABHIJIO» MEXAaHUKH, 3aKOH COXpaHEHUS MEXaHM4eCKOU
SHEPruv, NpHU HTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHAa U
3aMUCHIBATh €T0 MaTEMATHUECKOE BBIPAKCHHE;

OOBSCHATH (PU3MUECKUE SIBICHHUS, TIPOIIECCH U CBOWCTBA TEJ, B TOM UHUCIIE
M B KOHTEKCTE CHUTyalluii MPaKTUKOOPUEHTHPOBAHHOTO XapakTepa:
BBISIBJISATh TIPUYMHHO-CJICJICTBCHHBIC CBSI3U, CTPOUTH OOBSICHCHHE M3 12
JIOTHYECKUX IIaroB ¢ OMOpod Ha 1—2 M3y4YEHHBIX CBOMCTBA (hM3MUECKHUX
SBIICHUH, PU3NUIECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemats pacu€THble 3amauyd B 1—2 1eHCTBUS, WUCHOIB3YyS 3aKOHBI |
dopMynbl, CBS3bIBaIONIME (U3MUYECKUE BEIMYMHBI: HA OCHOBE aHaIW3a
YCITIOBHSI 33/1a4Ml 3alMCHIBATh KPATKOE YCIOBHE, TOJCTABIATH (pH3HUecKue
BEJIMYHMHBI B (DOPMYJIBI M TPOBOJIUTH PAcCUEThl, HAXOJIUTh CIPABOYHBIC
JTaHHBIE, HEOOXOAMMBIC IS PEIICHUS 3a/1ad, OlEHUBATh PEaTMCTUYHOCTD
MOJIY4EeHHON (DU3NUYECKON BEITMYNHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO pEIINTh MPH TOMOIIU
(bu3MUeCKrX METOA0B, B OMIMCAHUH UCCIIEIOBAHUS BBIJICSAThH IIPOBEPIEMOE
IPEeNnoNoXKeHue (THIoTe3y), pa3inyaTh U UHTEPIPETUPOBATH MOTYUEHHBIH
pe3yNbTaT, HaXOAUTh OMIMOKM B XOJI€ ONBITA, JelaTh BBIBOJBI MO €ro
pe3ysbTaram;

OPOBOAUTH OMNBITBI 1O HAOMIOJEHUIO (PU3UYECKUX SBICHUN  WIH
bu3uIecKux CBOMCTB Te: bopMyITHUpOBATH IPOBEPSEMBIE
MIPENONIOKEHUS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pYI0BaHHS,
3aMMChIBATh X0 ONBITA U (DOPMYITUPOBATH BHIBOIBI,

BBITIONHATh TMPSMbIE W3MEPEHUS PACCTOSHUSA, BPEMEHM, MacChl TeJa,
o0béMa, CHJIBI W TEMIIepaTypbl C UCIIOJIb30BAHUEM aHAJOTOBBIX M
U(GpPOBBIX TPUOOPOB, 3aMUCHIBATH TMOKa3aHUS MTPHOOPOB € YYIETOM
3a/1aHHOM aOCOJIFOTHOW MOTPEIIHOCTH U3MEPEHMUIA;

IPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BEIIMYUHBI OT
JIPYrol C WCIOJB30BAHUEM TMPSAMBIX H3MEPEHUN (3aBUCHUMOCTH IYyTH
PaBHOMEPHO JIBIDKYIIIETOCS TEJIa OT BPEMEHU JIBIKCHUS TeJa, CUITBI TPEHUS
CKOJNILKEHHsI OT Beca Tella, KadecTBa OOpabOTKHM TOBEPXHOCTEH TENl H
HE3aBUCHUMOCTH CHJIbI TPEHHS OT IUIOMIATU CONPUKOCHOBEHUS TEII, CHJIBI
YIPYTOCTH OT YIJIMHCHUS TPYKHUHBI, BHITAIKUBAIOMICH CUIIBI OT 00BbEMa
NOTPY>KEHHOW YacTH Teja M OT TJIOTHOCTH KHUJAKOCTH, €€ He3aBUCUMOCTH
OT IJIOTHOCTH TeJla, OT TIyOWHBI, HA KOTOPYIO TOTPY>KEHO TEJO, YCIOBHMA
TJIaBaHUS TEJl, YCJIOBHI paBHOBECHs phlyara W OJIOKOB), y4acTBOBATH B



IUIAHUPOBAHUM  YYEOHOTO WCCIICIOBAaHUSA, COOUpAaTh YCTAaHOBKY W
BBITIOJHATh M3MEPEHUs, CIENys TPEIIOKEHHOMY IUIaHy, (UKCHUPOBATH
pPE3yNbTAThl TOTYYEHHON 3aBUCUMOCTH (DHU3UYECKUX BEIUYHH B BHUJC
MPEIOKCHHBIX TaOMUIl W TpauKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
UCCIICIOBAHMSI;

IIPOBOJAUTL KOCBEHHBIE H3MEpeHUs (DHU3NYCCKUX BEIMYMUH (TUIOTHOCTH
BEIIECTBA KUIKOCTU M TBEPIOTO TEJIA, CHIIA TPEHUS CKOJIBKCHHUS, TaBJICHUE
BO3/lyXa, BBHITAIKUBAKOIIAS CHIA, JACHCTBYIOIIAs Ha TMOTPY)XEHHOE B
KUAKOCTh  TeMo, KOA(D(UIIMEHT IOJIE3HOTO  JICWCTBHS  MPOCTHIX
MEXaHHM3MOB), CJCAYs MPEUIOKEHHON WHCTPYKIIUU: TPU BBITTOJTHCHUH
U3MEpeHUl CcoOMpaTh SKCICPUMCHTAIBHYIO YCTAHOBKY M BBIYUCIIATH
3HAYCHHUE NCKOMOK BEJTMYHHBI;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IaCHOCTH IIPH paboTe ¢ JIa0OpaTOPHBIM
00opyI0BaHUEM;

yKa3bIBaTh MPUHIHUIBI JCHCTBUS NMPHUOOPOB M TEXHUYCCKUX YCTPOMCTR:
BEChI, TEPMOMETpP, JHHAMOMETpP, COOOIIAIOIIMECS COCYAbI, OapoMerp,
phIyar, MOJBMYKHBIA M HETIOABUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTH;
XapaKTepHu30BaTh TMPHUHIMIBI  JACHCTBUS M3YYCHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOWCTB C ONOpOH Ha WX omucaHus (B TOM YHUCIE:
NOIIMITHAKHA, YCTPOHCTBO  BOJOMPOBOJAA, THIPABIMYCCKUH Ipecc,
MaHOMETp, BBICOTOMEp, TIOPIITHEBON HACOC, apeOMETp), UCTIONb3Ys 3HAHUS
0 CBOMCTBaxX (PM3MUECKUX SIBJICHUI U HEOOXOUMBbIC (DU3MUECKUE 3aKOHBI U
3aKOHOMEPHOCTH,

NPUBOJANTh  TMpHUMEpPhl  (HAXOAWTH HWHPOPMAIMIO O  TIpHUMEpax)
NPaKTUYECKOTO HCIOIB30BaHUS (DHU3MUECKUX 3HAHWW B TIOBCETHEBHOU
KU3HM 11 obecriedeHus: 0€30MacHOCTH MPU OOpAICHUH ¢ MPUOOpaMu U
TEXHUYICCKUMU YCTPONUCTBAMH, COXPAHCHHS 3I0POBbS U COOJIIOICHUSI HOPM
AKOJIOTUYIECKOTO IMOBEACHHSI B OKPY KaIOIIeH cpejie;

OCYIIECTBIISITh OTOOpP HWCTOYHMKOB uWH(opmanmu B HWHTepHeTe B
COOTBETCTBHH C 33JIaHHBIM MTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM U TyTEM CPAaBHEHMSI PA3UYHBIX HCTOYHUKOB BBIJCIATH
uH(GOPMAIINIO, KOTOpas SIBISIETCS MPOTHBOPEYMBON WIU MOXKET OBITh
HEJIO0CTOBEPHOM;

MCTIOJIb30BaTh MPH BHITIOJIHEHUH yYEOHBIX 3aJJaHUN HAYIHO-TIOMYJISIPHYIO
auTepaTypy GU3NUECKOTO COJAEPIKaHUS, CIIPABOYHBIC MaTEPUAIBI, PECYPCHI
cetm UHTepHer, BiaaeTh mNpuUEMaMH KOHCIICKTUPOBAHMS  TEKCTa,
npeoOpazoBaHus HHGOPMAIINU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3aaBaTh COOCTBEHHBIE KpaTKHE MUCHbMEHHBIC W YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 MCTOYHHWKOB WH(MOpMAIU (HU3UIECKOTO COJEPIKAHUS, B TOM



qucie MyOIuvHo JAeiaTh KpaTKUE COOOIICHUs O pe3yabTaTaxX MPOEeKTOB WIIH
y4eOHBIX HCCJIEAOBaHUM, IPU 3TOM I'PAMOTHO HCIOJIb30BaTh M3y4YEHHbBIN
MOHATUWHBIA anmapar Kypca (PU3UKH, COMPOBOXKIATH BBICTYILJICHUE
MIPE3CHTALlUEN;

s TMpU BBINOJHEHUH Y4YEOHBIX MPOCKTOB U HCCIECAOBAaHUU pacrpenessTh
00sI3aHHOCTU B TPYIINIE B COOTBETCTBUU C TOCTABJICHHBIMHU 3aJa4yaMu,
CICAUTh 3a BBINOJHEHUEM IIJJaHAa JCHCTBUM, aJeKBAaTHO OIIEHUBATH
COOCTBEHHBI  BKJaJ B  JEATCIBHOCTb  TIPYMNIMbl,  BBICTPAUBATH
KOMMYHHKATUBHOE B3aUMO/ICHCTBUE, YIUTHIBAS MHEHUE OKPYKAIOIIHX.

K xoHiy o0yuenus B 8 kiiacce npeIMeTHbIC Pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

« HCTOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJICKYJI, TEIIOBOE JIBIKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTATUIMYECKUE U
aMmopdHbIe Tena, HACHIIIEHHBIH M HEHACHIIICHHBIN Tap, BIAXXHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPEHHSS DHEpPrus, TEIJIOBOW JBUTaTellb,
AJIEMEHTAPHBIN JICKTPUUYECKUI 3apsi/l, FIEKTPUUECKOE MoJie, TPOBOTHUKH
U JUDJICKTPUKH, TIOCTOSHHBINA YJIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;

« paznmuuarh SBJICHUS (TEIUIOBOE paclIMpeHHEe U C)KaThe, Terionepesaya,
TEIJIOBOE PABHOBECHE, CMAuyMBaHUE, KAWUIAPHBIE SBICHUS, UCIIApEHUE,
KOHJCHCAIUs, IUIaBJICHUE, KpucTauM3anus (OTBEepAEeBaHUE), KHUIICHUE,
TeIJIonepeaayda (TEerI0NpOBOAHOCT, KOHBEKLIUS, U3ITy4eHHUE),
ANEKTpU3alUs TEJ, B3aUMOJECHCTBUE 3aps/IOB, JEUCTBUS JIEKTPUUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aUMOJECHCTBUE MAarHUTOB, JEICTBUE
MAarHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM, 3JE€KTPOMArHUTHAs UHIYKIIHS)
0 ONUCAHHUIO HX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIHUX JaHHOE (PU3NUECKOE SBIICHUE;

- pacmo3HaBaTh TPOSIBICHHE M3YYCHHBIX (PU3WYECKUX SIBJICHUN B
OKpYXalollleM MHpEe, B TOM uucie (HU3NYECKUE SBICHUS B TMPHUPOJIE:
NOBEPXHOCTHOE HATSXKEHHE W KaNWUIApHBIE SIBJIEHUA B HPUPOJE,
KpUcCTajUlbl B mpupone, uznydeHue CoJiHIIA, 3aMep3aHHe BOJIOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHKE POCHI, TYMaHa, UHES, CHETa, DIICKTPUUECKUE
ABJIICHUS B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiid, Jpeld Moar0COB, POJIb MAarHUTHOTO MOJS ISl KU3HU Ha
3emiie, MONSIPHOE CUSIHUE, TPU ITOM MEPEBOJIUTh MPAKTHUYECKYIO 33/1a4y B
yueOHYyI0, BBIICIATHh CYIIECTBEHHBIE CBOWMCTBA (MpU3HAKU) (HUZUIECKUX
SIBJICHU;

« ONHUCHIBaTh M3YYCHHBIC CBOWCTBA TeN W (DU3UYECKHUE SBICHUS, UCIIONH3YS
bu3nUeckue BETUYUHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPTHsI, KOJIUYECTBO
TEIJIOTHI, yAeJbHas TEIJIOEMKOCTh BEUIECTBA, YAeIbHAs TEILUIOTa



IUIaBJICHMS, yJeJIbHas TEIUIoTa NapooOpa3oBaHUs, yAeNbHAas TEIUIOTa
CropaHusi TOIUIMBA, KO3(DPUIMEHT TMOJE3HOro JEHCTBUSA TEIMJIOBOU
MAaIlIMHBI, OTHOCUTEIbHAS BIIAJKHOCTh BO3/1yXa, dJIEKTPUUECKUI 3apsl, CUIIA
TOKa, DJJEKTPUYECKOE HANpsDKEHWE, CONPOTHUBICHUE  ITPOBOJHHKA,
yJIeTIbHOE COMPOTHUBIIEHHE BEILIECTBA, pa00Ta U MOIIHOCTh 3JIEKTPUUECKOTO
TOKa), TpU OMNHCAHWU TMPABWIHLHO TPAKTOBATh (PU3UUYECKUNA CMBICI
UCIIOJIB3YEMBIX BEJIMUYMH, 0003HAYCHUS U €IUHUIIBI (DU3UUECKUX BEITUYUH,
HaXOAUTh (OPMYJIbI, CBS3bIBAIOIINE JAHHYIO (DU3UYECKYIO BEIUYUHY C
JIPYTUMU BEJIIMYMHAMHU, CTPOUTHh TpadUKd H3YUYEHHBIX 3aBHCUMOCTEH
bU3UYECKUX BEIUYNH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3MUECKUE SIBICHHS U TPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKONH TEOPUH
CTpOEHUSl BEIleCTBA, MPUHLHUI CYNEPHO3UIUHU MMOoJIed (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaaa, 3akoH OmMa JJIs yyacTka LIeNH, 3aKOH
Jxoyns—JIeHna, 3aKOH COXpaHEHUs SHEPTUH, ITPU 3TOM J1aBaTh CJIOBECHYIO
(bOopMyIHPOBKY 3aKOHA U 3aITUCHIBATH €I0 MATEMATUYECKOE BHIPAKECHUE;
OOBSACHATh (PU3MUYECKHE TMPOIECChl M CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallUi MPAKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBISBIATH
PUYUHHOCIEICTBEHHBIEC CBA3HU, CTPOUTH OOBICHEHHE U3 1—2 JTOTMYecKuX
IaroB ¢ omnopoi Ha 1-2 H3y4YEeHHBIX CBOMCTBA (HU3MYECKUX SIBICHUH,
(bu3HUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTte pacu€THbE 3aJayud B 2—3 JEHCTBUS, HCHOJb3ys 3aKOHBI H
dbopMyIbl, cBs3bIBaOIINE (U3MUYECKHE BEIMYMHBI: HA OCHOBE aHaln3a
YyCIIOBHS 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISIBISATH HEIOCTATOK
JAHHBIX JUIsI pEIIeHHUs 3aJadyd, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXOMUMBbIE g €€ pelIeHHs, MPOBOAWTH pacdyéThl W CPaBHUBATH
MOJIYY€HHOE 3HaueHne (PU3NUECKON BEIIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXHO pEUIUTh MpPU MOMOIIU
¢u3HUeCKX METO/OB, HWCIIONB3YS OIMHMCAHWE WCCIEIOBAHUS, BBIICIATDH
IIPOBEPSAEMOE  MPEIAINOJIOKEHUE, OLECHUBATh IIPABWIBHOCTH MOPSAKA
IIPOBEJICHUS UCCIIEA0BAaHMUS, A€JIaTh BIBOBI;

NPOBOAUTH OMBITBI 1O HAOMIONEHUIO (U3MYECKHX SBICHUU WU
(bu3HUeCKrX CBOMCTB Tell (KaMWLISPHBIC SIBICHUS, 3aBUCUMOCThH JaBICHHS
BO3/lyXa OT €ro o0béma, TeMIepaTypbl, CKOPOCTH MPOLIECCA OCTHIBAHUS U
HarpeBaHus MpU H3IYYEHUH OT LBETa H3Iy4arolled (Mmoraonaroein)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMS BOJBI OT TEMMEPATYpPhl KUAKOCTH U
IIOMAaAA €€ TIOBEPXHOCTH, DJJEKTpU3alus Tel W B3aUMOJCUCTBUE
JJEKTPUYECKUX 3apsioB, B3aUMOJCUCTBHE IMOCTOSAHHBIX MArHUTOB,
BHU3yaJu3aldsl MArHUTHBIX MOJIEW NOCTOSTHHBIX MAarHUTOB, IEVCTBHS



MarHuTHOTO MOJS Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOICTBa D3JIEKTPOJBHUIraTeisi IMOCTOSHHOTO TOKa): (OpMYIUpPOBATH
MpOBEpSAEMbIE MPEANOJIOKEHHS, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO
000pyAOBaHUs, ONMUCHIBATH XOJ1 OMbITA U (POPMYIUPOBATH BHIBOIbI;
BBITNIOJHATh MPSIMbIE U3MEPEHUS TEMIIEPATyPbl, OTHOCUTEIbHON BIAKHOCTH
BO3JlyXa, CHUJIbl TOKA, HAINpPSIKEHUS C MHCIOJIb30BAHUEM AHAJIOTOBBIX
npuOOpoOB M JATYUKOB (PU3UUYECKUX BEIWYHH, CPABHUBATH PE3YJIbTaThl
U3MEPEHUN ¢ yu€TOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEJIMYUHBI OT
Ipyrod Cc  UCHOJb30BAaHUEM  TMPSMBIX HU3MEpPEHUU  (3aBUCUMOCTh
CONMPOTHUBJICHUS] TPOBOAHMKA OT €ro JJIMHBI, IUIOHIaJAH TONEPEUHOTO
CEYEHHMSI U Y/IeJIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOAHUKA, CUJIBI TOKA,
UAYIIEr0 4epe3 TMPOBOJHUK, OT HANpsDKEHHsT Ha  IMPOBOJIHHUKE,
UCCJIEIOBAHME TOCJEAOBATEIbHOTO M MapajUIeIbHOTO  COEIUHEHUNU
POBOJAHUKOB): TUIAHUPOBATH HCCIEAOBAHME, COOMpPATh YCTAHOBKY U
BBIMIOJHATh U3MEPEHHUs, CJeays NPeasioKEeHHOMY IUIaHy, (UKCHUpPOBATh
PE3yNbTATHI OJYYEHHON 3aBUCMMOCTH B BUJI€ TaOIHI] U TpaUKOB, JIeNaTh
BBIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

POBOAUTh KOCBEHHBIE HW3MEpPEHUS (PUINYECKUX BeIUYUH (y/AeNIbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTUBJICHUE TMPOBOJHUKA, paboTra U
MOIIIHOCTh 3JEKTPUYECKOTO TOKA): IJIAaHUPOBATh W3MEpPEHHUs, cOoOUpaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIENysl TPEIJI0KEHHON HMHCTPYKIIMH, U
BBIUUCIISITh 3HAUEHHUE BEJINYUHBI,

co0JIro1aTh TIpaBUJia TEXHUKH 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpPHBIM
00opyI0BaHUEM;

XapaKTepu30BaTh TMPUHLMIBI  JACHCTBUS U3YYCHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOI HA UX OMHUCAHUs (B TOM YHCIIE: CUCTEMA
OTOIUICHHS JOMOB, TUTPOMETp, TapoBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DIJIEKTPUUYECKOW SHEPruH, 3JIEKTPOOCBETUTEIbHBIE NPUOOPHI,
HarpeBaTesbHbIC AIIEKTPONPUOOPHI (mpumepsl), AIEKTPUYECKHUE
PEeAOXPAHUTENH, FIEKTPOMArHUT, 3JIEKTPOJBUraTEIb OCTOSHHOTO TOKA),
UCTIONIb3Ys 3HAHUA O CBOMCTBaxX (DM3WYECKUX SBICHUU M HEOOXOIHMMBIC
¢uznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA M HU3MEPUTEIIbHbBIC
prOOPHI IO CXeMaM M CXeMATHYHBIM PUCYHKAaM (3KUIKOCTHBIN TEPMOMETP,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHErO0 CropaHus,
AJIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl JJIEKTPUYECKHUX LENel C
MOCJIEA0BATEbHBIM U HapaJlJIeIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3inyas
YCIIOBHBbIE 0003HAYEHUS HIIEMEHTOB 3JIEKTPUUYECKUX LIETEil;



OpPUBOAUTH  MpUMEpPbl  (HAXOAWTh HWHGOpPMALMIO O  MPUMEpax)
MPAKTHYECKOTO HCIMONIB30BaHUS (DU3MUECKHX 3HAHUW B TIOBCETHEBHOU
KHU3HU 7151 oOecriedeHnss 0€30MacHOCTH MpH OOpallieHnu ¢ MpudopaMu U
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHS 3I0POBbS U COOIIIOICHUS HOPM
HKOJIOTUYECKOTO TOBEACHHSI B OKPY KaIOIIeH cpejie;

OCYIIECTBJIATh TOWUCK HHPOpMAIMH (PUINIECKOTO COACpXKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U MYTEM CpPaBHEHUs
JOTIOJIHUTENIBHBIX UCTOYHUKOB BBIAEIATH HH(OPMAIIUIO, KOTOPAs SIBISIETCS
NPOTHBOPEYHMBON WIIH MOXKET OBITh HEIOCTOBEPHOU;

UCTIOJIh30BaTh MPH BBHIMOJHEHUN YYEOHBIX 3aJaHUN HAYYHO-TIOMYISPHYIO
auTeparypy GU3NYECKOTo COACPKAHMsI, CIIPAaBOYHBIC MaTEPUabl, PECYPCHI
cetm UHTepHeT, BIageTh MNpUEMaMH KOHCIEKTUPOBAaHUS  TEKCTa,
npeobpazoBaHus HHPOPMAIH U3 OJJHOW 3HAKOBOW CHUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBCHHBIE IMHCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHHS,
0000mass uHPOpMAIMIO W3 HECKOJIBKUX HCTOYHUKOB (PUBHUECKOTO
CONIEp)KaHUsi, B TOM YHCIE MYyOJUYHO TPEJCTABIATH PE3yIbTaThI
NPOCKTHOW WIJIM HCCIIEIOBATENbCKON NEATeTbHOCTH, MPU 3TOM T'PaMOTHO
UCTIOJh30BaTh M3YYCHHBIM TIOHATUHHBIA ammapar Kypca (U3HKH,
COIPOBOK/IaThBBICTYTVICHHUE MTPE3CHTAIINEH;

IpU BBIMOJHEHUU YYEOHBIX TMPOEKTOB U HCCIETOBAaHUN (HU3MUECKUX
IPOIIECCOB pAacCTpeNeNsTh O0S3aHHOCTH B TPYINIE B COOTBETCTBHH C
MOCTaBIICHHBIMU 3a/1adyaMU, CJIEIUTh 32 BBIMOJIHEHUEM IUIaHA JEUCTBUM U
KOPPEKTHpPOBaTh €ro, aJeKBAaTHO OLIEHWBATh COOCTBEHHBIM BKIAJ B
JeSTENBHOCTD TPYIIIbI, BEICTPAUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MPOSIBIISASI TOTOBHOCTD pa3periaTb KOHPIUKTHI.

K xoniy oOyuenus B 9 kjacce npeamMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIONIb30BaTh TOHSTHS: CHCTeMa OTcuéra, MarepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHHOCTh MEXaHUYECKOTO ABIKCHHS, Aedopmarius
(ympyrasi, mNjgacTUyeckasl), TPEHUE, LEHTPOCTPEMHUTEIILHOE YCKOPEHUE,
HEBECOMOCTh M TEPErPYy3KH, IEHTP TIKECTH, aOCOMIOTHO TBEPIOE TEIO,
IIEHTP TSHKECTU TBEPJOTO Tella, paBHOBECHE, MEXaHMYECKHE KOJIeOaHUus H
BOJIHBI, 3BYK, HHQPA3BYK U yIbTPA3BYK, dJICKTPOMArHUTHBIE BOJIHBI, IITKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JaJbHO30PKOCTbD,
CIEKTPBI UCITyCKAaHUs M TOTJIONICHHS, ainb(da, 6eTa- U raMmma-u3aydeHus,
U30TOIBI, sIACpPHAs YHEPTETHKA;

paznuyath sBiI€HUS (PaBHOMEpPHOE M HEPABHOMEPHOE MPSIMOJIMHEUHOE
JNBUKEHHE, PABHOYCKOPEHHOE MPSMOJUHEHMHOE ABUXKEHUE, CBOOOHOE
NaJieHue TeJl, pPABHOMEPHOE JABUKEHUE 110 OKPYKHOCTH, B3aUMOJCHCTBHE



TEJI, pEaKTUBHOE JBIDKEHHUE, KOJeOaTelbHOEe IBM)KECHHE (3aTyXalolue U
BBIHYKJCHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBH)KEHHE, OTPAKECHUE
3ByKa, MPSMOJIMHEHHOE pacHpOCTpaHEHUE, OTPAKECHHE W TMPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3IoKeHHE 0€JIOoro CBeTa B
CIeKTp © CIOXCHHE CIEeKTPaJbHBIX IIBETOB, JUCIEPCUS CBETa,
€CTECTBEHHAs! PaJMOAKTHBHOCTh, BO3HMKHOBEHHUE JIMHEHYATOTO CIEKTpa
U3JTyUYCHHs) TI0 OTIMCAHUIO X XapaKTEPHBIX CBOMCTB M HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBICHUE;

pacrmo3HaBaTh MPOSBICHHE WM3YyUYEHHBIX (U3WUECKUX SBICHUU B
OKpyXXaromeM Mupe (B TOM 4YHcie (U3NYECKUE SIBICHUS B MPHPOJIE:
NPUJINBBI ¥ OTIIMBBI, IBIKEHHE TuTaHeT COTHEYHOW CHCTEMBI, PEaKTHBHOE
JIBW)KCHUE OJKUBBIX OPraHWU3MOB, BOCIPHUSTHE 3BYKOB IKHMBOTHBIMH,
3eMJICTPSACEHUE, CEMCMHUYECKHME BOJHBI, I[yHaMH, 0JXO, IIBeTa Tel,
ONTUYECKUE SBJICHUSA B TMPHUPOJE, OMOJOTHYECKOe JCHCTBHE BUIMMOTO,
yIbTPaQHOIETOBOTO W PEHTTCHOBCKOTO H3JIyYCHUH, €CTECTBECHHBIN
paMOaKTUBHBIA (POH, KOCMHYECKHE Iy4Yd, DPaTUOAKTHBHOE H3ITyYCHHE
NPUPOTHBIX MHUHEPAJIOB, JCHCTBHE pPAaTUOAKTHBHBIX W3JIyUYeHUH Ha
OpPraHM3M YeJIOBeKa), MPH ITOM TEPEBOJHUTH MPAKTUUYECKYIO 3a/Jady B
yueOHYI0, BBIIEIATHh CYIIECTBEHHBIE CBOMCTBa (MpU3HAKU) (U3MUECKUX
SIBIICHU;

ONKCHIBATh U3YyUYEHHBIE CBOMCTBA TeN M (U3MUECKHE SBJICHUS, UCIOJIB3YSI
¢usznueckre BEeNUYUHBI (CpeqHsiE W MTHOBEHHAas CKOPOCTb Tejla IMpHu
HEPAaBHOMEPHOM [IB)KEHHMH, YCKOpPEHHE, MepeMellleHue, MyTh, YIIIoBas
CKOpOCTb, CHJIa TPEHUS, CHUJIa YOPYTOCTH, CHJIA TSHKECTH, YCKOPECHHE
CBOOOJHOTO TAaJeHUs, BEC TeJa, HMIIYJIbC Tella, HMMIYJIbC CHIIbI,
MexXaHu4deckasi paboTa MU MOIIMHOCTh, TOTEHIMANIbHAS DJHEPrus Teda,
MOJIHATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS HHEPTUs CHKATON
NPYXUHBI, KWHETUYECKas DHEPrus, TOJHAsA MEXaHW4YecKash SHEeprus,
HeproJ U 4acToTa KosueOaHuil, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEIOMIICHUS CPE/ibl), P ONMUCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3MUECKHH CMBICT HCIOJIb3YEMBbIX BEITUYHH,
0003HaueHUsI W CAWHHIBI (U3UYECKUX BEIWYUH, HAXOAHUTH (POPMYIIHI,
CBSI3BIBAIONINE JaHHYIO (PU3NYECKYIO BEIMUMHY C JPYTMMHU BEIWYHMHAMH,
CTPOUTH IpapMKH U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEINYHH;
XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHe SBICHHUS U IPOLECCHI,
UCTIOJB3YysI 3aKOH COXpPaHEHHs] SHEPruHu, 3aKOH BCEMHPHOTO TATOTEHUS,
OPUHIUI CYNEPHO3ULIMHU CUJ, TPUHIMI OTHOCHUTENIbHOCTH [ anmies,
3akoHbl HbIOTOHA, 3aKOH COXPAaHEHHS HMITYJIbCa, 3aKOHBI OTPAXECHHUS U
MIPETOMJICHUS CBETA, 3aKOHBI COXPaHEHUS 3aps0BOTO M MACCOBOTO YHUCEI



IpU SIIEPHBIX peakUuusX, NPU ATOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3alUChIBATh €r0 MATEMATUUYECKOE BBIPAXKEHHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA T€JI, B TOM YHUCIE€ U B
KOHTEKCTE CHTyalluil MPaKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BbISBIATH
IPUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKHUX
[IaroB ¢ Omopol Ha 2—3 H3y4YEHHBIX CBOMCTBA (DPU3MYECKUX SIBICHUH,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajaud  (omMparoluecs Ha cucTeMy U3  2-3
YpaBHEHHMI), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBA3bIBAIOUINE (DU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBHUS 3aJladyd 3allUChIBaTh KpPaTKOE
yCJIOBUE, BBISBISATH HEAOCTAIOIIME WU U30BITOYHBIE JAHHbIE, BHIOUPATh
3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE JIJISl PEIICHUs, POBOJUTh PACUETHI U
OLICHMBATh PEATMCTHUYHOCTh TOJYYEHHOTO 3HA4YeHHs (puanyeckoin
BEJIMYMHBI;

pacmo3HaBaTh MPOOJIEMbI, KOTOpblE MOHO pEUIUTh MpPU MOMOIIU
(¢u3MUeCcKUX METO/OB, HCIIOJB3Ys ONHMCAHWE MCCIIEIOBAaHUS, BBIICIATDH
IpoBepsieMOEe  TPEJNOJIOKEHUE, OLIEHUBATh MPABWIBHOCTh TOPSAIKA
NPOBEJICHUS  MCCIENOBAaHMsI, JeliaTb  BBIBOJBI, HWHTEPIPETUPOBATH
pE3yNbTaThl HAOIIOICHHUM U ONIBITOB;

IPOBOAUTH OMNBITHI MO HAOMIONEHUIO (PU3WYECKUX SBJICHUN WIH
¢u3nuecKkrx CBOWCTB Tell (M3yueHue BTOpOro 3akoHa HeloTOHa, 3akoHa
COXpaHEHUsS] SHEPTruu, 3aBUCUMOCTH IMepuofa KoieOaHWil NpyKUHHOTO
MasATHUKa OT MAaccChl Irpy3a M JKECTKOCTU MPYKUHBI U HE3aBUCHUMOCTH OT
aMIUTUTY/BI MaJIbIX KOJEOaHHH, IPSIMOIIMHEHHOE PACIIPOCTpaHEHUE CBETA,
pasnokeHue OeNoro CBeTa B CHEKTP, U3yUEHUE CBOMCTB M300paxKeHUS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B COOHMparoiiein
JUH3E, HAOJIOJEHUE CIUIOMIHBIX M JMHEHYaThIX CHEKTPOB H3IIYUYCHHS):
CaMOCTOSITEILHO  cOOMpaTh yYCTAaHOBKY U3 HW30BITOYHOro Habopa
000py1I0BaHUs, OMUCHIBATH X0/ OTbITA U €r0 Pe3yJIbTaThl, OPMYJINPOBATH
BBIBO/JIbI;

IPOBOJIUTH NMPU HEOOXOIUMOCTH CEPUIO MPSIMBIX W3MEPEHUH, OMpEeeIIss
CpelHee 3HayeHHE U3MepsieMOol BeNUYMHbI ((POKYCHOE pacCTOSHHUE
coOuparomeii JTWH3bI), OOOCHOBBIBATH BBIOOpP cmoco0a W3MEpeHUs
(u3MepuTenbpHOro npudopa);

IOPOBOJIUTh HCCJIEOBAaHUE 3aBUCUMOCTEH (U3MYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM MPAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHH IIPU
PaBHOYCKOPEHHOM JBMJ)KEHHMH 0€3 HaydaJbHOW CKOpPOCTH, NE€pHOJa
KOJIEOaHUM MaTeMaTHYeCKOro MasTHHKA OT JUIMHBI HUTH, 3aBUCUMOCTH
yria OTpa)K€HUsl CBETa OT yrja NaJeHUs U yria MNpeJoMJIEHUs OT yria
NaJieHus): JIAHUPOBATh HUCCIEAOBAHUE, CAMOCTOSITEILHO COOMPATH



YCTaHOBKY, (UKCHPOBAaTh pE3yibTaThl  IMOJYYCHHOW 3aBUCUMOCTH
bu3uYecKUX BEIWYMH B BHUAEC TaOMUIl M rpadUKOB, JeJaTh BHIBOJBI IO
pe3yabTaTaM UCCIIeI0BaHUs;

MPOBOJUThL KOCBEHHBIC W3MEPECHHS] (U3MYECKUX BEIMYUH (CPEIHSSI
CKOPOCTb ¥ YCKOPEHHE TeJla IPH PAaBHOYCKOPEHHOM JIBHKCHUH, YCKOPEHUE
CBOOOJHOTO TAaaCHHs, JKECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpEHUS
CKOJIBKCHHSI, MEXaHW4YeCKas padoTa W MOIIHOCTh, YacTOTa W IEPUOJ
KoIeOaHW MaTeMAaTHYECKOTO W MPYKHHHOTO MAaSTHHUKOB, ONTHYCCKAs
CWJIa COOMWpAaroIel JIMH3bI, pPaJUOAKTUBHBIM (POH): TUIAHUPOBATH
U3MEpPEHUs, COOMpPATh SKCICPUMCHTAIBHYIO YCTAaHOBKY W BBITIOJHATH
U3MEpEHUs, CIeAys TPEII0KEHHON WHCTPYKIMH, BBIYUCIIATH 3HAYCHUC
BEJIMYHMHBI U aHAJTM3UPOBATH IMOTYYEHHBIC PE3YJIBbTATHI C YIETOM 33 IaHHON
MIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TTpaBUJia TEXHUKU 0€30MMacHOCTH MPHU paboTe ¢ Ja00opaTOpHBIM
o0opyI0BaHUEM;

pa3au4aTh OCHOBHBIC TPU3HAKA W3YYEHHBIX (U3UYECCKUX MOJICIICH:
MaTepHalibHass TOYKa, aOCONIOTHO TBEPAOE TEJIO, TOYCYHBIH HCTOYHHUK
CBETa, JIy4, TOHKas JIMH34a, INIAHETapHAsl MOJICNIb aTOMa, HYKJIOHHAsI MOJIEIb
aTOMHOTO S]1pa;

XapaKTepu30BaTh TMPUHIMIBI  JEHCTBUS HM3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HMX oOmnucaHus (B TOM YHCITE:
CIUZOMETP, NATYUKU TIOJIOKEHMSI, PACCTOSHMUSI W YCKOPEHHUs, paKeTa,
9XOJIOT, OYKH, Tepuckorn, Qoroanmnapar, ONTHYECKHE CBETOBOJBI,
CIEKTPOCKOM, J03UMETp, Kamepa BuiabcoHa), HCHONB3ys 3HAHUS O
cBOMCTBaX (U3MYECKUX SBJICHUH W  HEOOXOIUMBIC  (PU3UYECKUC
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKU M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPHUTENBHBIX NPUOOPOB M TEXHOJOTUYECKHUX IPOIECCOB
OpU PEIICHUH YYeOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBI IS
MOCTPOCHHS N300paKEHUH B TJIOCKOM 3€pKajie M COOMpPArOIIeH INH3E;
OPUBOIUTH  NpUMEPHl  (HAXOAuTh  MHGOPMAIIMIO O  MpUMepax)
PAKTUYECKOTO HCIIONBh30BAHUS (PU3MUYECKUX 3HAHUNA B MOBCEIHEBHOU
KU3HU 7151 oOecrieueHns 0€30MacHOCTH TP OOpalleHnH ¢ MpuOdopaMu |
TEXHHYECKUMHU YCTPOMCTBAMU, COXPAHECHHSI 3/IOPOBbS U COOJIOJICHUS HOPM
AKOJIOTHYECKOTO TIOBEICHUS B OKPYXKAIOIIEH Cpele;

OCYIICCTBIISITh TOUCK HWH(pOpManuu (PU3MUECKOTO COJCpKaHHS B
WNuTepHete, caMOCTOSTENNBHO (HOPMYIUPYS MOUCKOBBINA 3aMpOC, HAXOAUTH
MyTH OINPEACIICHUS JTOCTOBEPHOCTH TMOJTYYEHHOW MH(POPMAIIMA Ha OCHOBE
UMEIOIINXCS 3HAHUH U TOTIOTHUTEIHHBIX UCTOYHUKOB;



MCII0JIb30BAaTh MPHU BBINOJIHEHUH Y4E€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISIPHYIO
AUTEpaTypy GU3NUECKOTO COAEPKaHUS, CIIPABOYHBIE MAaTEPHAIIbI, PECYPCHI
cetu lHTepHer, BnaaeTb NpuéMaMM KOHCIEKTUPOBAHHUS  TEKCTa,
npeoOpa3zoBaHus HH(YOpPMALUMU U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIE MHCHMEHHBIE M YCTHBIE COOOILEHHUS Ha OCHOBE
uHpOpMAaIMK U3 HECKOJIbKUX HCTOYHUKOB (PU3UYECKOrO COJIep KaHMs,
nyOIMYHO MPEACTABIATh PE3YIbTAThl MPOEKTHON WM MCCIE0BATENbCKON
NEeSATeNbHOCTH, TMPU OSTOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUMHBIA amnmapaT u3y4aemoro paszziena (U3UKH U CONPOBOXKAATH
BBICTYIIJICHUE TMpe3eHTalMe ¢ Yy4€TOM OCOOEHHOCTeW ayauTOpHUH
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Konrpoabsubie | IlpakTuyeckue
n/m NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcnbl
Paznes 1. du3uka u eé posib B NO3HAHMHU OKPYKAKOIIEro MUpa
b K
1.1 ®du3snka - Hayka 0 IpUpoJIe 2 nommorexa [10
https://m.edsoo.ru/7f416194
1.2 dusnyeckye BEINUNHBI 2 1 bubmorexa LHOK
https://m.edsoo.ru/7f416194
o buo OK
1.3 EcrecTBeHHOHAYYHBIN METO/1 TO3HAHUS 2 1 nommotexa I
https://m.edsoo.ru/7f416194
Hroro mo pazaeny 6
Pasznen 2. [lepBoHayajbHbIE CBeIeHNSI O CTPOEHUHU BellleCTBA
bu6 OK
2.1 CrpoeHue BeniecTna 1 nommotexa I
https://m.edsoo.ru/7f416194
29 JBrykeHre 1 B3aUMOICMCTBUE YaCTHI] ) 1 bubnuoreka [IOK
) BelllecTBa https://m.edsoo.ru/7f416194
bu6 K
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 nommotexa O
https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:keHHe U B3aMMO/IeiicTBHE TeJl
3.1 Mexannueckoe IBIKECHUE 3 bubnnorexa [JOK
https://m.edsoo.ru/7f416194




bubmuoreka [IOK

3.2 Wuepuus, macca, IIIOTHOCTh ) 1
https://m.edsoo.ru/7f416194
33 Cuna. Bunsr cun 14 2 bubmorexa [IOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiienue TBEPABIX TeJ, KUAKOCTEH U ra30B
41 [asnenue. [lepenayva naBineHus TBEPIALIMU 3 bubnuoteka [IOK
' TEJIaMH, JKUJKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBneHune KuaKoCcTH 5 bubmorexa [OK
https://m.edsoo.ru/7f416194
b K
4.3 AtMocdepHoe naBieHne 6 nommorexa 0
https://m.edsoo.ru/7f416194
44 JlelicTBUE KUIKOCTH Y ra3a Ha NOTpyKEHHOE 7 3 bubnuoreka [IOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen S. PaGora u MOIIHOCTH. DHEpPrust
bub OK
5.1 PaboTa 1 MomHOCTh 3 1 nomiorexa 11
https://m.edsoo.ru/7f416194
5.2 [IpocTbie MexaHU3MBI 5 1 bubmorexa [OK
https://m.edsoo.ru/7f416194
5.3 MexaHuueckas SHeprus 4 1 bubmorexa [OK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 12




8 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaunmeHnoBaHue pa3iesioB U TeM uu@poBbIe
Ne ni/m P Kourpoabnsie | IlpakTnueckue (mucbp )
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
Paznen 1. TenuioBble siB1eHUsA
1.1 CtpoeHnue u CBOICTBA BEIIECTBA 7 bubmorexa [OK
https://m.edsoo.ru/7f4181ce
1.2 TennoBsle mponeccs 21 1 5 bubmmorexa [HOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. JiaekTpruyecKue U MATHUTHBIE SIBJIEHUSA
71 DneKTpuYecKue 3apsapl. 3apsKEHHBIE Teaa 7 1 bubnuoteka [IOK
' 1 WX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bub OK
2.2 [ToCcTOSIHHBIN 2JIEKTPUYECKUN TOK 20 1 7 noamorexa I
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIE SIBJICHUS 6 1 1.5 bubmorexa [OK
https://m.edsoo.ru/7f4181ce
2.4 DneKTpOMarHuTHask MHTyKIUs 4 Bubmorexa HOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 3 14.5




9 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbie
Ne ni/m P Konrpoabsubie | IIpakTuyeckue (mucbp )
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcsl
Paznen 1. Mexanuyeckue siBJieHUS
11 MexaHn4eCcKOe TBUKEHHE U CTIOCOOBI €T0 10 | bubmmoreka [JOK
' OINUCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.2 B3aumonerictBue Te 20 1 3
MMOACHCTEHIE TEI https://m.edsoo.ru/7f41a4a6
bub OK
1.3 3aKOHBI COXpaHEHUS 10 3 nommorexa I
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexanuveckue KoJie0aHUs M BOJTHbBI
bu6 e OK
2.1 Mexanuveckue konedanus 7 3 noamorexa I
https://m.edsoo.ru/7f41a4a6
bu6 OK
2.2 MexaHn4eckue BOJHbBI. 3BYK 8 1 3 nosmoreka L
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pasjaen 3. DiieKTpOMarHuTHOE MOJie ¥ 3JIeKTPOMATHUTHbIE BOJIHBI
31 DIEKTPOMAarHuTHOE MOJIE U 6 ) bubnunorexa [JOK
' DJIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3znea 4. CBeToBbI€ SIBJICHUA




bubmuoreka IIOK

4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 2
https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONITUYECKUE TIPHOOPHI 6 3 brbmmorexa HOK
https://m.edsoo.ru/7f41a4a6
4.3 Paznioxxenne 6eoro cBera B CIIEKTP 3 2 bubmorexa OK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 5. KBaHTOBBIE SIBJIEHHS
5.1 Hcnyckanne u OTJIONIEHUE CBETAa aTOMOM 4 1 bubmorexa [OK
https://m.edsoo.ru/7f41a4a6
b
52 CtpoeHune aTOMHOTO sizipa 6 1 nommorexa OK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.3 bl 7 1
/ICPHBIC peakiiun https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nen 6. IloBTOpUTEILHO0-000011AI01IIHIT MOTYJ/Ib
6.1 [ToBTOpEeHUE 1 0000IIEHNE CONEPIKAHMS 9 ) bu6mmoreka [JOK
' Kypca ¢hu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 27







IHOYPOYHOE IINTAHUPOBAHMUE

7 KJIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
Ne Mara uu(ppoBbIE
Tema ypoka Kourpouabusie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTejbHbIE
padoThI padoTbl
pecypchbl
1 ®du3rKa — HayKa O PUPOJIE. 1
SIBnenus npupo bl
2 dOu3nvecKue IBICHUS 1
3 du3nyecKne BETUINHBI U UX 1
U3MepeHue
Ypoxk-uccnenopanue "OnpeneneHue
4 II€HBI JeJICHUS NIKAIbI 1 1
M3MEPHUTEIHHOTO MprUOopa.
MeTopl HAy4HOTO TIO3HAHUS.
. bu6mmoreka [JOK
5 Onucanne GU3NIECKUX SIBJICHUH C 1
. https://m.edsoo.ru/ff09f72a
MTOMOIIIBIO MOIeTIeH
6 Ypok-uccinenoanue "N3mepenne | 1
00BbEMa )KHIKOCTH U TBEPAOTO Tea"
Crpoenue BemecTBa. ONbITHI
7 P ’ | bubnuoreka IIOK
OKa3bIBAIOIINE JUCKPETHOE
A HHHe AUCKp https://m.edsoo.ru/ff09fe0a
CTPOCHHME BEIIECTBA
bu6nmoreka [JOK
8 JIBU>KEeHME YacTUIl BEIIECTBA 1
https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenopanue "OLeHka
9 JamMeTpa aToMa METOJIOM PSJIOB (C 1 1

UCMoJib30BaHueM (otorpaduii)."”




10

ArperaTHble COCTOSIHMSI BELIECTBA

Oco0GeHHOCTH arperaTHbIX
cocTOgHNN BOAbI. O000IIEHNE 110

bub6mmoreka [JOK

11
pazaeny «llepBoHavasibHbIE https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOEHUU BEIIIECTBA»
Mexannueckoe IBIDKEHUE.
bubmmoreka [JOK
12 PaBHOMEpHOE 1 HEpAaBHOMEPHOE
https://m.edsoo.ru/ff0a05c6
IBIDKEHNE
b K
13 Ckopocte. EnMHALIBI CKOPOCTH nonworexa [0
https://m.edsoo.ru/ff0a079c¢
bubmmoreka [JOK
14 Pacuer nyru u BpeMeHH JBUKEHUS
https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — mepa bubnuoreka [IOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
IImoTHOCTE BemecTBa. Pacuer
16 MAaccChl 1 06Lel:4la TeNa Io ero bubmorexa [OK
https://m.edsoo.ru/ff0a0fee
IJIOTHOCTH
JlabopaTopHas paboTa
17 «OmnpegeneHre IOTHOCTH TBEPIOTO
TeJIa»
18 Pertenuie 3amay mo TeMe bu6nmoreka [JOK
"[TnoTHOCTE BemecTna" https://m.edsoo.ru/ff0al23c
Cuita Kak XapakTepUCTHKa
19 B3auMoercTeud ten. Cuia
ynpyroctu. 3akoH ['yka
20 JIaGopatopHas pabota «3ydyeHue

3aBUCHUMOCTH PACTAKCHUA




(medopmaryn) mpy>KUHBI OT
MPUJIOKEHHON CHJIIBI)

[[AIBnenue Tsarorenus. Cumna

21
TSDKSCTH
CBs13b MEX/Ty CHIION TSKECTH U

. bubnuoteka [IOK
22 maccoii Tena. Bec tena. Pemenne
" " https://m.edsoo.ru/ff0al778
3aga4 o teme "Cuia TsoKecTH
Cuna TSKeCcTH Ha APYrux IUIaHeTax.
bubmmoreka [JOK
23 duznyecKkue XapaKTepUCTUKU
https://m.edsoo.ru/ff0al1502
TJIaHeT
bubmmoreka [JOK
24 N3mepenue cui. luramomerp B
https://m.edsoo.ru/ff0al8cc
bu6mmoreka [JOK
25 Bec Tena. HeBecomocth 1
https://m.edsoo.ru/ff0al778
CrnosxeHne IByX CHl,
26 HaIl aBneHIin’(Xno OJHOM MPSIMOH bubmorexa [OK
p _ 8 p ' https://m.edsoo.ru/ff0ala70
PaBHofielicTBYOIIIAS CHIT

7 Pemrenue 3agaud mo reme
"PaBHopeicTBYIOIIAsA cH'

73 Cuna tpenus u e€ Buabl. Tpenue B bubnuoreka [IOK
MPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3y4yenue
3aBUCUMOCTHU CHUJIbI TPEHUS

bu6nmoreka [JOK
29 CKOJIBL)KCHHS OT CUJIbI JaBJICHUS U
https://m.edsoo.ru/ff0alcc8
XapaKTepa CONMPUKACAIOIINXCSA
TIOBEPXHOCTEWN
30 Peurenue 3a1a4 Ha onpeienieHue

PaBHOAEUCTBYIOIIEN CHJIIBI




Pemenue 3agau no remam: «Bec
Tenay, «[ paduueckoe nzodpaxeHme

bubmuoreka [IOK

31
cuiny, «CHIbly, https://m.edsoo.ru/ff0alde0
«PaBHOIECUCTBYIOIIAS CHIDY
KonTponbHas pabora no Temam:
«MexaHnmdueckoe JTBIKCHIEY,
32 «Macca, II0THOCTELY, «Bec Tenay,
«['parueckoe nzoOpaxkeHue cuin,
«Cub
33 Jasnenue. CriocoObl yMEHBIIICHUS 1 bubnuoteka [IOK
YBEIIMYEHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBrierue raza. 3aBHCHMOCTD
N bubnuoreka [IOK
34 JIaBJICHHMS ra3a oT 00bEMa,
https://m.edsoo.ru/ff0a2376
TeMIEepaTypbl
Ilepenaua gaBneHus TBEPABIMHU
P P bu6mmoreka [JOK
35 TeJIaMH, JKUIKOCTSIMH 1 ra3aMu.
https://m.edsoo.ru/ff0a25b0
3akon Ilackans
aBJICHHE B JKHAKOCTH M rase,
A UH bu6mmoreka [JOK
36 BBI3BAaHHOC JACHCTBUEM CHIIBI
https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenune 3ama4d mo teme «/laBineHue bubmuoreka [IOK
B )KHIKOCTH U rase. 3akoH Ilackamsy» https://m.edsoo.ru/ff0a2826
bubmuoreka [IOK
38 CooO01maronmecs: CoCy/Ibl
ot e https://m.edsoo.ru/ff0a2970
39 I'mapaBnuyeckuii mpecc bubmorexa [OK
P p https://m.edsoo.ru/ff0a3136
40 Manomertpel. [loprineBoit

JKHJIKOCTHBIN HACOC




Atmocdepa 3emiu 1 IPUYUHBI €€

bubmuoreka [IOK

41
CYLLECTBOBAaHUS https://m.edsoo.ru/ff0a2bSa
4 Bec Bo3ayxa. ATMochepHoe bubnuoreka [IOK
JIABJICHUE https://m.edsoo.ru/ff0a2b5a
3 W3mepenune atMmocdepHOro bubmmoreka [IOK
nasneHus. OnsiT Toppuuenm https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(HEPHOTO
44 aBJICHUS OT BI)ICOTI)(IbHE OBHEM brommorexa HOK
8 AP https://m.edsoo.ru/ff0a2fc4
MODpS
45 Bbapomerp-anepouna. AtmochepHoe bubnuoreka [IOK
JIaBJICHUE HA Pa3JIM4YHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amad nmo teme "
AtMmocdepHoe naBnenue"
JleicTBUE KUIKOCTH 1 Ta3a Ha
bu6mmoreka [JOK
47 IIOIPY>KEHHOE B HUX TEJIO.
https://m.edsoo.ru/ff0a3276
ApxuMenoBa cuiia
JlabopaTopHas paboTa
43 «OmnpeneneHue BhITAIKUBAIOIICH bubnuoreka [IOK
CHUJIbI, ICVCTBYIOILIECH Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHJIKOCTbH)
JlaGopaTopHas paboTa 1o Teme
«MccnenoBanue 3aBUCUMOCTH Beca
R bubmuoreka [IOK
49 Tena B BOJE OT 00bEMa
. https://m.edsoo.ru/ff0a3514
MOTPY’KEHHOM B JKUJIKOCTh YaCTH
Tena»
bubmuoreka [IOK
50 [InaBanue ten 1

https://m.edsoo.ru/ff0a3a96




51

JIaboparopHas paboTa
"KonctpyupoBanue apeomeTpa uiu
KOHCTPYHPOBAHUE JIOJKHU H
OIpeNIeIICHUE €€
rpy30n0aEMHOCTH"

52

Pemrenne 3amau no remam:
«IlimaBanue CynoB.
BosgyxomiaBanuey, «/laBienue
TBEPABIX TCII, )KI/II[KOCTGI\/JI nu ra3oB»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3654

53

KonTponsHas pabota no teme
«/laBneHue TBEpbIX Te,
JKUJIKOCTEN M Ta30B»

54

Mexanudeckas pabora

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3{82

55

MomnocTts. EauHUIEI MOIITHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3{82

56

VYpok-uccnenoBanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM MPH
noanéMe o Jjectauie"

57

IIpocTeie MexaHu3MBbI. PhIyar.
PaBHOBecue cuil Ha pepryare

58

Prruaru B TexHuke, ObITY U
npupoie. JlJabopaTopHas padota
«HccnenoBanue ycnoBun
pPaBHOBECHS pblUara

0.5

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

59

Pemenne 3agay 1mo reme «Y ciI0BUA
paBHOBECHS pblUara»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a48a6




60

KoadduimeHT mosie3HOTro 1eicTBus
Mexanusma. Jlaboparopuas padora
«M3mepenue KII/[ HaknoHHON
TUTOCKOCTH

0.5

61

Pemrenne 3ama4 o reme "Pabora,
MomHocTh, KIT/["

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4c48

62

Mexanundeckast SHEpTHsl.
Kunernueckas 1 noTeHIMAIbHAS
JHEpPrus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUS MEXaHUYECKOMN
SHEPruu

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

64

YPOK-3KCIIEPUMEHT IO TEME
"DKCHepUMEHTAIBHOE ONPEIETICHUE
W3MEHEHUS KHHETUYECKOU U
MOTEHIMATLHON SHEPTUH PU
CKaThIBaHUH TeJIa 110 HAKIOHHOM
I0cKoCTH"

65

KonTtponbHas padoTa mo teme
«PaboTa 1 MOIIHOCTh. DHEPTUs»

66

PesepBHriit ypok. Pabota ¢
TEKCTaMU 110 TeMe "MexaHnueckoe
nBxeHue"

bubnuoreka [IOK
https://m.edsoo.ru/ff0adee6

67

PesepsHrlii ypok. Pabora ¢
TekcTaMu 1o TeMe "JlaBieHue
TBEPJBIX T, )KUJIKOCTEU U ra3oB"

bubnmoreka [JOK
https://m.edsoo.ru/ff0adffe

68

PezepBHblit ypok. Pabota ¢
TeKCTaMu 1o teme "PaboTa.
Mo1uHoCTB. DHEprus"




OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68
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8 KVIACC

KosmuecTBo yacos DJIeKTPOHHBbIE
Ne Mara nu(ppoBbIe
Tema ypoka Kourpouabusie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTejbHbIE
padoTbl padoThI
pecypchbl
OcHOBHBIE TIOJIOKEHUS
| MOJIEKYJISIPHO-KMHETUYECKOU | bubnuoreka [IOK
TEOPHUU U UX OIBITHEIE https://m.edsoo.ru/ff0a5256
MTOATBEPKACHUS
2 Macca u pazMep aToOMOB U MOJIEKYJT 1
Monenu TBEPIOTO, KUJIKOTO U
3 razo00pa3Horo CO(;TOSIHI/Iﬁ 1 bubnrorexa LIOK
P https://m.edsoo.ru/ff0a540e
BEILIECTBA
OObsicHEHNE CBOMCTB TBEPOTO,
YKUJIKOTO U Ta3000pa3HOTo
4 COCTOSIHUI BELIECTBA HA OCHOBE 1
MOJIOKEHUN MOJIEKYJISIPHO-
KHMHETUYECKON TEOpUH
5 Kpucrammmaeckue u amopdHbie | bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0a5800
6 CmauvBaHue U KaUJUIIPHOCTb. | bubnuoreka [IOK
IToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
bu6nmoreka [JOK
7 TennoBoe pacIIMpEeHHE U CKATHE 1
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIEPATYPHI
8 CO CKOPOCTBIO TEIJIOBOTO JIBUKEHUS 1

YaCTHILI




Buyrpennss sneprusi. Crioco0bl

bubmuoreka [IOK

TCIUIOTA CTOpAaHUA

9
W3MEHEHUS BHYTPEHHEN SHEPI U https://m.edsoo.ru/ff0a5c60

10 Bu bl Tertonepenauu bubmorexa [OK

P https://m.edsoo.ru/ff0a6412
VYpoxk-koudepenuus "lIpaktiuaeckoe

1 HUCIIOJIb30BaHUE TETIJIOBBIX CBOMCTB bu6mmoreka [JOK
BEILECTB U MATEPUAIIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonnuecTBo Tena0THI. Y IenbHas bu6mmoreka [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHeHue TerioBoro OanaHca.

p Bubsnuoreka [JOK
13 TennooOMeH u TeTIOBOE
https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGopaTtopHnas pabota

14 "UccnenoBanue sBICHUS bubnuoreka [IOK
TEIJI000MEeHa MPU CMETIMBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM U ropsiyeit BobI"

Pacuet xonuuecTBa TEMIOTHI,

15 HEO0O0XOUMOTO ISl HarpeBaHUs
TeJla U BBIICIAEMOTO UM MPU
OXJIQXKJICHUHU
JlaGopaTtopHas pabota

16 "0 pATOPHA P . bubmuoreka [IOK

npeeyeHrue yaeaIbHOU
bl @ " https://m.edsoo.ru/ff0a6bb0
TETIOEMKOCTHU BEIIECTBA
17 DHeprus TOIUIMBA. Y eJIbHAast bubnunoreka [IOK

https://m.edsoo.ru/ff0a7b5a




18

[InaBnenue u oTBepACBaHUE
KPUCTAJIMYECKUX TeI. Y IeNIbHAs
TEIUI0TA IJIaBJICHUS

bubmuoreka [IOK
https://m.edsoo.ru/ff0a71d2

19

JlabopaTopHas pabota
"Onpenenenne yaeabHON TeIOTHI
TJIaBJICHUS Jibaa"

bubmmoreka [JOK
https://m.edsoo.ru/ff0a72fe

20

[TapooOpazoBanue 1 KOHIEHCAIHS.
Hcnapenue

bubmmoreka [JOK
https://m.edsoo.ru/ff0a740c

21

Kunienne. Y aenbHas teriora
napooOpa30BaHUsI U KOHJICHCAIUH.
3aBUCHMOCTb TEMIIEPATYpPHI
KHUIIEHUS OT aTMOC(EPHOTO
JTaBJICHUS

bubmmoreka [JOK
https://m.edsoo.ru/ff0a786¢

22

Bnaxxnocts Bo3ayxa. JlaboparopHas
pabota "Onpenenenue
OTHOCHUTEIIbHOM BJIaXXHOCTHU

BO3ayXxa"

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

23

Pemenue 3a1a4 Ha onpeienicHUE
BJI&KHOCTH BO3/TyXa

24

[IpuHIMIBI pabOTHI TEIUIOBBIX
nsurateneil. [lapoBas TypOuHa.
JIBurarens BHYTPEHHETO CTOpaHUs

25

KIIJI TemmoBoro aBurarens.
TennoBble ABUTraTeIN U 3all[UTa
OKpYKArOIIEH Cpebl

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

26

3aKkoH COXpaHCHU: U MTPEBPALLICHU A
OHCPTHUH B TCIJIOBBIX IMMPOLECCAX




[ToaroToBKa K KOHTPOJIBHOU paboOTE
o TeMe "TerToBbIe IBJICHUS.

bubmuoreka [IOK

27 N3meHeHne arperaTHbIX COCTOSTHUM https://m.edsoo.ru/ff0a83f2
Beuiecrsa"
KonTponsHas pabora 1o teme
28 "TennoBeie siBieHUs. M3Menenue brbmmorexa HOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUM BEIIECTBA

29 Dnektpuzarus Tei. [IBa pona
AIEKTPUYECKUX 3apsII0B
Ypoxk-uccnenoBanue

30 "DnexTpuszanus Tel UHAYKIIUEN 1
IIpY CONPUKOCHOBEHUN"

31 B3anmonericTBue 3apsKE€HHBIX TEIT. bu6mmoreka [JOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUYECKOE TOJIE.

0 HanpsbkeHHOCTD 3IeKTPUYECKOTO bubnuoreka [IOK
noJia. [IpuHiun cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX MOJIEN
Hocurenu snektpudeckux 3apsaoB.

33 OneMeHTapHbIi 3apsag. CTpoeHue
aToMa

34 [IpoBOAHMKY U AUBIEKTPUKH. 3aKOH bubnuoreka [IOK
COXPAaHEHUs NEKTPUUECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3anau Ha npuMeHeHUE bu6nmoreka [JOK
CBOMCTB JJIEKTPUYECKHUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUN TOK, YCIIOBHSI €T0

36 cyuiectBoBaHus. Mictounnku bubmmorexa LOK

QJICKTPUYCCKOT'0 TOKA

https://m.edsoo.ru/ff0a95a4




bubmuoreka [IOK

37 JIeNCTBHS DTIEKTPUYECKOTO TOKA
https://m.edsoo.ru/ff0a96b2
Ypoxk-uccnenosanue "JlerictBue

38 AJIEKTPUYECKOTO T0JISI Ha 1
MIPOBOJIHUKY U JUDJIEKTPUKH"

39 DNEeKTPUYECKUM TOK B METAIJIAX, bubnuoteka [IOK
JKMAKOCTSX M ra3ax https://m.edsoo.ru/ff0a9838

40 DneKkTpuyecKas 1enb 1 e
COCTaBHBIE YaCTU
Cuna toka. JIaboparopHas pabota

41 "U3mepenue u els .]'II/Ip OBaIE)He CHJTBI 0.5 brmmorexa [HOK

<P peryImp ' https:/m.edsoo.ru/ff0a8bd6
TOKa
DIIEKTPUYECKOE HANIPSKEHHUE.

0 Boabtmerp. JlabopaTopHas pabota 0.5 bubnuoreka [IOK
"U3MepeHne U PEryIUpOBaHHE ' https://m.edsoo.ru/ff0a14
HanpspKeHus "

ConpoTuBieHHEe MTPOBOJHHUKA.
bu6mmoreka [JOK
43 VY nenpHOo€e COPOTUBIICHUE
https://m.edsoo.ru/ff0aa738
BEIlIleCTBA
JlaGopaTtopHas pabota
"3aBUCUMOCTb 3JEKTPUUYECKOTO
bubnuoreka [IOK
44 COIIPOTUBIIEHUS IPOBOJHUKA OT €TO 1
https://m.edsoo.ru/ff0aa738
JUIMHBI, IO TOTIEPEYHOTrO
cedeHus U matepuana"
3aBUCUMOCTD CUJIBI TOKA OT
bubnmoreka [JOK
45 HanpsbkeHus. 3akoH Oma i

y4qacCTKa 1Ienun

https://m.edsoo.ru/ff0aa44a




JIaboparopHas paboTa
"HccnemoBaHue 3aBUCUMOCTH CHJIBI

bu6mmoreka [JOK
46 TOKa, UAYLIErO Yepe3 PE3UCTOP, OT
https://m.edsoo.ru/ff0aa04e
COTNIPOTHUBIICHUS PE3UCTOPA U
HaIpsDKEHUS Ha pe3uctope”
A7 [TocnenoBarenbHOE 1 MapauIeIbHOE
COETMHEHUS TIPOBOTHUKOB
JlabopaTtopnas padota "IIpoBepka
A3 MIPaBUJIA CIIOKEHUS HANPSKEHNUN bubnnoreka [IOK
1P MIOCJIE0BATEIHEHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlabopaTtopnas pabota "IIpoBepka
49 npaBuia JJisl CUJIbl TOKA IPU bubnuoreka [IOK
napajieIbHOM COEAUHEHUU https://m.edsoo.ru/ff0aadle
pe3uctopoB”
Pemrenue 3amay Ha npuMeHEHNE
50 3akoHa OMa Jist a3§Hquro Bubmmorexa LIOK
P https://m.edsoo.ru/ff0aaf8a
COEIMHEHMS IIPOBOTHUKOB
PaboTa u MomHOCTB
= bu6mmoreka [JOK
51 3NEKTPUYECKOTO TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
JlaGopaTtopHas pabota
52 "On I; enzHHe pa6OTLI 1 MOIITHOCTH Bubmmorexa LIOK
pea p " m https://m.edsoo.ru/ff0ab3e0
AIEKTPUYECKOTO TOKa
DNEeKTPUUYECKUE LIETIH U
53 MOTPEOUTENH ANEKTPUUECKON bu6nuoreka [IOK

sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

https://m.edsoo.ru/ff0ab660




[ToaroroBka K KOHTPOJILHOU paboTe
110 TeMe "DIEKTPUUYECKUE 3apsi/ibl.

bu6mmoreka [JOK
54 3apspKeHHBIC TeJla U UX
. . https://m.edsoo.ru/ff0abd2c
B3aumoercteus. IlocTostHHbBIH
AIEKTPUIECKUHN TOK"
KontponsHas paboTa o reme
"DnexTpuueckue 3apsabl.
bu6mmoreka [JOK
55 3apspKeHHBIC Tella U UX
. . https://m.edsoo.ru/ff0abea8
B3anmoiercTBUs. I1ocTOSHHBIN
AIEKTPUYECKUN TOK"
56 ITocTossHHBIC MAarHUATHI, KX
B3aNMOJIEHCTBHE
57 VYpok-uccnenoBanue "N3yduenue 1 bubnuoreka [IOK
MOJIeH OCTOSTHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MaruauTHOE nojie. MarauTHoe 1oJjie
bu6mmoreka [JOK
58 3eMIIM 1 ero 3HaueHHe I )KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emie
OnsIT Opcrena. MarautHoe HoJjie
P bu6mmoreka [JOK
59 3JIEKTPUYECKOTO TOKa MaruuTHoe
https://m.edsoo.ru/ff0ac1d2
M0JI€ KaTyIKH ¢ TOKOM
[IpumeHeHue 3J1eKTPOMarHuToB B
60 texHuke. JlaboparopHas pabota 0.5 bubnunoreka [IOK
"N3yueHue necTBUS MArHUTHOTO ) https://m.edsoo.ru/ff0ac74a
10JIs1 Ha MPOBOJIHUK C TOKOM"
DIEeKTpOABUTATENb MIOCTOSSHHOTO
Toka. Mcnonp30Banue
. bubnmuoreka [IOK
61 3JIEKTPOJIBUTATENEN B TEXHUUECKUX

YCTPONCTBaX M Ha TPAHCIIOPTE.
JlaGopatopHas paboTa

https://m.edsoo.ru/ff0ac86¢




"KoHcTpynpoBaHue 1 u3y4eHue
paboThI AEKTpOABUTATENS "

62

Omnbrter @apajes. 3aKoH
3JICKTpOMaFHHTHOI>'I UHAYKIWH.
[IpaBuiio Jlenna

63

OnekrporeHeparop. CriocoObl
MOJIYUCHHS DIICKTPHUSCKON
SHEPruu. DIIEKTPOCTAHIIMHU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTrUH

64

[ToaroroBka K KOHTPOJIBHOU paboTe
1o TemMe "DNEeKTPUIEeCKue U
MAarHuTHBIE SBJICHUS"

65

KonTtponpHas padoTa o treme
"DneKTpuUecKue 1 MarHUTHbIE
ABJICHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

66

PesepBubIit ypok. PaGora ¢
TeKkcTaMu 1o TeMe "TeruioBrie
sBieHusa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acc5e

67

PesepBHriii ypok. Pabora ¢
TekcTaMi 1o TeMe "llocTostHHbIN
3JIEKTPUUECKUN TOK"

bubnuoreka [IOK
https://m.edsoo.ru/ff0acdc6

68

PesepsHriii ypok. Pabora ¢
TEKCTaMU 110 TeMe "MarauTHbIE
saBieHusa"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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9 KJIACC

KosmuecTBo yacos DJIeKTPOHHBbIE
Ne Mara nu(ppoBbIe
Tema ypoka Kourpouabusie | IlpakTuyeckue
n/n Bcero u3yyeHusi =~ oOpa3oBaTe/IbHbIE
padoTbl padoThI
pecypcsl

1 Mexannueckoe IBUKEHUE. 1
MarepuanbHas TOUKa

) Cucrema otcuera. OTHOCUTEITHLHOCTh 1 bubnuoteka [IOK
MEXAaHUYCCKOTO JBWKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE IpsAMOTTMHENHOE 1 bubnuoreka [IOK
JBIDKCHHME https://m.edsoo.ru/ff0ad19a
HepaBHoMepHoe nipsiMoTMHEITHOE

4 nBwkeHne. CpeaHsisi © MTHOBEHHAS 1
CKOPOCTh

5 [IpssMOnMHENHOE PABHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBIO)KEHUE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh IPSIMOJIMHEUHOTO

6 PaBHOYCKOPEHHOI'O JBUKCHHUSL. 1
I'paduk ckopoctu
JlaGopaTopHas pabota

7 "Onpenenenne yCKOpeHus Teina npu | 1 bubnunoreka [IOK
PaBHOYCKOPEHHOM JBIKEHUH 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM MJIOCKOCTH"

3 CBoOoHoe majeHue Ten. OmbIThI |
lamunes

9 PaBHOMEpHOE IBUKEHHUE 110 1 bubnuoreka [IOK

OKPYKXHOCTH. Hepno;[ n4yacTtoTa

https://m.edsoo.ru/ff0ael76




oOpamienus. JInneitHas u yriaoBas
CKOpPOCTH

10 LleHTpOoCTpEMUTEIIBHOE YCKOPEHUE
1 [lepsriii 3akoH HptoToHa. Bextop bubnuoreka [IOK
CUJIbL https://m.edsoo.ru/ff0ae612
12 Bropoi1 3akon HeroToHa. bubnnoreka [IOK
PaBHOelicTBYIOIIAA crta https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HproToHa. bubnuoreka [IOK
Cynieprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemrenne 3aa4u Ha mpuMeHeHHe bubnuoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbc
bu6mmoreka [JOK
15 Cuia ocTH. 3akoH ['yka
113 YHPYTOCTH. JaKOH & yx https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau mo reme «Cuia
YOPYTrOCTHY
JlabopaTopHas paboTa
17 o bu6mmoreka [JOK
(HPEACIICHHE KECTROCTH https://m.edsoo.ru/ff0aee28
MPY>KUHBDY
18 Cuna Tpers bu6mmoreka [JOK
https://m.edsoo.ru/ff0af738
19 Pemenue 3agau no reme «Cuiia bubmuoreka [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTopHas pabota
20 "On z GHEHHGEOMP@H VEHTa bubmiorexa LHOK
pelt " t https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKEHUS
Pemenue 3amau mo teme "3akoHbI
A bu6mmoreka [JOK
21 Herorona. Cuna ynpyroctu. Cuna

TpeHus"

https://m.edsoo.ru/ff0afb8e




Cuna TSHKSCTH U 3aKOH BCCMHPHOTO

bubmuoreka [IOK

22 TATOTEHUS. Y CKOPEHHE CBOOOTHOTO
https://m.edsoo.ru/ff0af044
TaJICHUs
VYpoxk-koupepenuus "JBrKeHUE TN
23 BOKPYTI TPaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). ['anaktuku"
Pemenue 3anau no reme "Cuna
24 TSDKECTU U 3aKOH BCEMHPHOTO brbmmorexa HOK
; P https:/m.edsoo.ru/f0afSf8
TATOTCHUS

75 [IepBas kocMuyeckas CKOPOCTb. bubnuoreka [IOK
HeBecomocTts u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHe MaTepHaATbHOM TOUKH.

%6 AOGCOTIOTHO TBEPIOE TEIIO. bubnuoreka [IOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpETUIEHHOM OCBIO BPaIICHHUS

27 MowmenT cuibl. LleHnTp Tsbkectu

73 Pemenue 3amau no reme "MomeHT bu6mmoreka [JOK
cunbl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOM paboTe

" bubmuoreka [IOK

29 no TeMe "MexaHndeckoe IBHKCHIUE.

. " https://m.edsoo.ru/ff0b0408
BsaumopneiictBue Ten
KonTtponsHas paboTa o reme
" bub6nuoreka LIOK

30 Mexannueckoe IBUKEHHE.

. " https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue Ten
Nmmnynsc Tena. UMITyibe CUIbL.
31 3aKOH COXpaHEHUsl UMITYJIbCA. bubnunoreka [IOK

Yupyroe u Heynpyroe
B3aUMOJICHCTBHE

https://m.edsoo.ru/ff0b07fa




Permrenne 3amau o teme "3akou

bubmuoreka [IOK

32
COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
33 VYpoxk-koupepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
b K
34 MexaHnndeckas paboTa v MOIITHOCTb uommorexa O
https://m.edsoo.ru/ff0b0a84
35 Pabora cuisl TSOKECTH, CHITBI bu6mmoreka [JOK
YIPYIOCTH U CHJIBL TPEHUSA https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas paboTa
36 «OmnpeneneHue padOTHI CUITBI TPSHHS
MIPU PAaBHOMEPHOM JIBIKCHUHU TeJa
10 TOPU30HTAIBLHOU MOBEPXHOCTH
37 CBs13b DHEPTUU U PAOOTHI.
[TorenumanpHast SHEPTUs
33 Kunernueckas sneprus. Teopema o bubnuoreka [IOK
KUHETUYECKON dHEPrUun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs YHEPTUU B
MEXaHHUKe
40 JlaGopaTtopHnas pabota «3ydeHue bubnuoreka [IOK
3aKOHA COXPaHEHUS SHEPTUM https://m.edsoo.ru/ffOb12fe
A1 KonebarensHo€E IBUKEHUE U €T0 bu6mmoreka [JOK
XapaKTEPUCTUKUA https://m.edsoo.ru/ffOb1858
3aryxaroiue KoueOaHus.
42 BLII}-I/X ZiIHLIe KoJebaHus Bubmmorexa LIOK
YA ’ https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MareMaTH4ecKuii U IPY>KUHHBIN

MasATHUKH




44

VYpok-uccienoanue «3aBUCUMOCTh
Nepro/ia KoueOaHui OT )KECTKOCTH
IIPY>KUHBL ¥ MAcChL Ipy3a»

bubmuoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue sHeprum npu
MEXaHUYECKUX KOJIEOAHUSIX

46

JlabopaTopHas paboTa
«OmpeneneHue 4acToThl ¥ IEpUoa
KoJIeOaHUM NMPYKUHHOTO MasSTHUKA»

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

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH TIepHO/Ia KoJIeOaH i
rpy3a, IOABCHICHHOTO K HUTH, OT
MAacChl Tpy3a»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoiHEI. CBOMCTBA
MexaHu4ecKuX BoJiH. [IpogonsHbIe 1
TIOTIEPEYHBIC BOJTHBI

bubmmoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenius "MexaHnuecKkue
BOJIHBI B TBEPJIOM TEJIE.
CelicMuyeckue BOJIHEI"

50

3Byk. Pacnipoctpanenue u
OTpa)KeHHE 3ByKa

51

Ypok-uccnenoBanue "Habmronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHUECKHUI PE30HAHC

53

Ypok-koHpepeHus "YapTpa3ByK U
nH(Pa3BYK B IPUPOJIE U TEXHUKE"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b23ca




[ToaroToBka K KOHTPOJIBHOU paboOTe

54 110 TeMe "3aKOHBI COXPaHEHHUS. Et?tij?/l;llzT:diic{lrg/If(fObZSfO
MexaHn4decKue KoJIeOaH!s ¥ BOJTHBI" T ]
KonTtponsHas paboTa 1o teme

55 "3aKOHBI COXPAHEHUS.

Mexanuveckue KojaeOaHus U BOJTHBI"

56 DNeKTPOMarHuTHOE TOJIE. bubnuoteka [IOK
DNeKTPOMarHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe

57 CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH
VYpok-kondepentus "lllkana

58 ANIEKTPOMAarHUTHBIX BOJIH. bubnuoreka [IOK
Hcnonp30BaHNe 31€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH )11 COTOBOM CBS3H"

Ypok-uccnenoanue "N3yuenne

59 CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH C Eiij?;;fdiiourzﬁ()bzc&
HOMOIIL0 MOOMIILHOTO TenedoHa" T '

Pemenue 3ana4 Ha onpeneneHue

60 YacTOTHI U JUIUHBI
AJIEKTPOMArHUTHON BOJIHBI
DneKTpOMarHuTHas IPUPOJIa CBETA.

61 CkopocTts cBeTa. BonHoBbIE bubmorexa [OK
CBONCTBA CBETd https://m.edsoo.ru/ff0b31d0
Uctounuku ceera. [Ipsimonunerinoe Bu6morexa LJOK

@ | peenpoctpanenme coen.Jamsan Htpsm.cdson u/TOD3658
3aKOH OTpakKeHUs CBeTa. 3epKaja.

63 Pemienue 3a1a4 Ha npuMeHeHHE bubmorexa LIOK

3daKOHa OTPAXKCHUS CBECTA

https://m.edsoo.ru/ff0b38c4




[Ipenomiienne cBera. 3aKkoH

bubmuoreka [IOK

64 IIPEIOMIIEHHS CBETA https://m.edsoo.ru/ffOb3aea
[TosiHOE BHYTpEHHEE OTpPAKECHHUE
65 ceera. VMcnonb30BaHUE MOJHOTO bubnuorexa [IOK
BHYTPEHHETO OTPaXXECHUS B https://m.edsoo.ru/ff0b3c5c
OTNITHYECKUX CBETOBOIaX
JlabopaTtopHnast pabota
"UccnenoBanne 3aBUCUMOCTH YTJia
66 MIPEJIOMIIEHUS CBETOBOTO JIy4ya OT
yIJla MaJIeHAs] Ha TPaHuLEe "BO3yX-
crexiao""
VYpok-koHpepeH1us
"Hcnonp30BaHue NOJIHOTO
67 BHYTPEHHETO OTPAKCHUS:
CBETOBO/Ibl, OITUKOBOJIOKOHHAS
CBS3b"
68 JIun3bl. OnTHYecKas Cuila JIMH3bI Bubmmorexa LIOK
https://m.edsoo.ru/ffOb3f2¢
69 [TocTpoenue n300paxeHuii B JINH3AX bubmmorexa [OK
https://m.edsoo.ru/ff0b444a
JlaGopaTopHas pabota
70 "Onpenenenue GoOKycHOTO bubnunoreka [IOK
PacCTOSIHUSA U ONITUYECKON CHUIIbI https://m.edsoo.ru/ff0b4206
coOuparorei JTUH3bI"
7 Ypok-koHpepenmus "Ontuyeckue bubnunoreka [JOK
JMH30BbIE TPHOOPHI" https://m.edsoo.ru/ff0cOa7e
7 I'ma3 kak onTUyecKkas cucTeMa. bu6mmoreka [JOK

3peHue

https://m.edsoo.ru/ff0b4684




Ypok-koHpepenius "JledexTs

73
3penus. Kak coxpanuts 3peHue"
Paznoxxenne 6e10ro cBeTa B CIIEKTP.

7 OnsiTel HetoToHA. Crnoxenue bubnuorexa [IOK
CIIEKTpaJIbHBIX LIBETOB. Jucnepcust https://m.edsoo.ru/ff0c0f4c
cBeTa
JlabopaTtopnast padota "OMBITHI 11O
Pa3IoKEHUI0 OEJIOro CBETa B CIIEKTP

bu6mmoreka [JOK
75 Y BOCIIPUSITHIO I[BETA MPEIMETOB MPHU
https://m.edsoo.ru/ff0cOe2a
WX HAOJIOJICHUH Yepe3 1IBETOBHIC
¢bunbTpsr"
Ypok-npaktukyM "BoHOBBIE

76 CBOWCTBa CBETa: JUCIICPCHS,
uHTepdepeHus u gudpaxus”

77 OmnsiTel Pezepdopaa u ninanerapHas bubnuoreka [IOK
MOJeIb aToMa https://m.edsoo.ru/ff0c12a8

73 [Toctynatel bopa. Monens atoma
bopa
Hcnyckanue u oryiomnieHue cBera

. bu6mmoreka [JOK
79 atomoM. KBaHThbl. JInHeluaTeie
https://m.edsoo.ru/ff0c144c
CIEKTPBI

20 VYpok-npaktukym "Habnronenue bubnunoreka [IOK
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550

81 PanroakTuBHOCTE U €€ BUBI bubmmorexa [IOK

8 o https://m.edsoo.ru/ff0c1672

22 CrpoeHnue aToMHOTO sjipa. bubnunorexa [JOK

HYKJ'IOHHEUI MOACIb

https://m.edsoo.ru/ffOcl 8ac




PannoakTuBHBIE IPEBPALLICHHUSL.

bubmuoreka [IOK

83
H3oTorbl https://m.edsoo.ru/ffOclal4

24 Pemenne 3agau mo teme: bu6mmoreka [JOK
"PannoakTuBHBIC TTpeBpalieHus" https://m.edsoo.ru/ff0c1bda

85 [Tepuon monypacmasa
Ypoxk-koH]pepeHuus

86 "Ppa I/IoaKfI)/IlfHI)IIeI W3JTYyISHHUS B brbmmorexa HOK

8 YACHIAB https://m.edsoo.ru/ff0c2126
MPUPO/IE, MEIUIIMHE, TEXHUKE
SInepHEbIe peakuu. 3aKOHBI
PHEIEP Bu6mnorexa ITOK
87 COXpaHEHUs 3aps10BOTO U
https://m.edsoo.ru/ff0c1cS58
MacCOBOTO YHCEI

28 DHEprus cBsi3M aTOMHBIX SIEP. bubnuoteka [IOK
CBs3b MaccChl U YHEPTUU https://m.edsoo.ru/ffOcl1d7a

29 Pemenue 3anay no teme "SnepHeie
peakiun"

90 Peakuuu cunTte3a u nenaeHus siaep. bu6mmoreka [JOK
Uctounuku 3aeprun CoJiHiia 1 3BE311 https://m.edsoo.ru/ff0c1e88
Ypok-koHdepennus "SAnepHas

01 sHepreTuka. JlefcTBus
PaaOaKTUBHBIX U3JTyYEHUI Ha
JKUBBIE OPraHU3MbI"

[ToaroroBka K KOHTPOJILHOM paboTe

» 1o Teme "DIeKTPOMarHuTHOE MOJIE. bubnunoreka [IOK
ONEKTPOMAarHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsbIe siBneHus"

93 KonTtponsHas paboTa o reme

"DIeKTpOMAarHUTHOE MOJIE.




DNEeKTPOMAarHUTHBIE BOJIHBI.
KBaunroBrie aBienms"

[ToBTOpenue, o6oOIICHNE.

bu6mmoreka [JOK

94 JlabopaTopHbie pabOThI IO KypCy
" . " https://m.edsoo.ru/ff0c245a
BzaumoaeiicTBue Ten
[ToBTOpenue, 06o61eHuEe. Pemenne
bubmmoreka [JOK
95 pacUYEeTHBIX U KAUYECTBEHHBIX 3a/1a4
" " https://m.edsoo.ru/ff0c2572
1o teme "TeroBbie Mpouecchl
[ToBTOpenue, o6001eHne. Pemenue
96 paCUETHBIX U KQaUECTBEHHBIX 3a/1a4 bu6mmoreka [JOK
mo teme "KIIJI TermoBsix https://m.edsoo.ru/ff0c2a22
nBuraTenei”
ITosTOpeHue, 0000menue. Pemenue
97 aC‘IeTII){BIX u Kaqe:TlBeHHHx 3a7a4 bubmorexa [OK
P ! et https:/m.edsoo.ru/ff0c2b30
o teme "KII/] anexkrpoycraHOBOK
[ToBTOpEeHME, 0600IICHNE.
98 JlabopatopHbie pabOTHI IO KypPC bubmorexa [OK
" patop P " pey https://m.edsoo.ru/ff0c2¢52
CBETOBEBIC SBJICHHSA
[ToBTOpenue, 0606menue. Pabora c
" bubmuoreka [IOK
99 TEKCTaMH 110 TeMe "3aKOHEBI
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHHUKE
IToBTOpenue, 0000menue. Pabora c
P " bubnuoreka LIOK
100 TexkcraMu 1o teMe "Kosebanus u
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOopenue, 0600menue. Padora ¢
P " bubnuoreka LIOK
101 TekcTaMu 110 TeMe "CBETOBBIC

saBieHusa"

https://m.edsoo.ru/ff0c3044




[ToBTOpenue, o6obuienne. Padora c

102 TekcTamu o teMme "KBaurtoBas u 1
saepHas pu3uka'
OBILIEE KOJIMYECTBO YACOB I1O 102 7

[TPOT'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHHME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» ®usuka, 7 knacc/ [lepeimkun A.B., O611ecTBO ¢ OrpaHUYEHHOMN
OTBETCTBEHHOCTHIO «/[PODA»; AxunonepHoe o0miectBo «M3aaTenbcTBO

«IIpocsemienue»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH

HUHTEPHET
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AOKYMEHT NOANMUCAH
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