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MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢u3MKe Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS COCTAaBJICHA Ha
OCHOBE TIOJIOKEHUM W TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOU
oOpasoBarenbHONM Tporpammbel, mpeactaBieHHbx B DPI'OC OO0, a Takke ¢ ydérom
denepanpHOil paboueld mporpamMmbl BocnuTaHus W KoHIenmuu mpenoaaBaHus Y4eOHOTO
npeaMera «Pusukay.
Conepkanrie  mporpaMmbl 1o (HU3WKE ~ HampaBieHO  Ha  (opMupoBaHUE
€CTECTBEHHOHAyYHOW TIPaMOTHOCTH OOy4aloUIMXcs W OpraHu3aluio H3ydyeHUs (GU3MKU Ha
NesITeIbHOCTHOM ocHOBe. B mporpamMe mo ¢u3nke y4uTBHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npenmera B peanmu3aiuu  TpeboBanuit ®I'OC OOO K miIaHUpPYEeMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yibTaTaM  OOydeHHs, a  TakKKe  MEXIpPEIMETHbIE  CBS3U
€CTECTBCHHOHAYYHBIX YUEOHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O 00IIIET0 00pa30oBaHuUs.
[IporpamMma 1o Qu3uKe ycTaHABIUBAET paclpeleleHre ydeOHOro Marepualia Mo rojam
oOydeHus (o Kiaccam), MpeajaraeT MNPUMEPHYIO T[OCIEI0BATEILHOCTh H3YUCHUS TEM,
OCHOBaHHYI0 Ha JIOTHUKE pa3BUTHUsI MPEAMETHOIO COJEpKaHus U y4€Te BO3PACTHBIX
0COOEHHOCTEH 00yJaroIuXCsl.
[Iporpamma o ¢usuke pazpaboTana ¢ IeIbI0 OKa3aHUsI METOUYECKOM MOMOIIH YUUTEIIO
B CO3aHUH paboyeii MPorpaMMBbI 10 y4eOHOMY MPEAMETY.
®u3rKa ABISETCS CUCTEMOOOPA3YIOIIUM /JIsi €CTECTBEHHOHAYYHBIX YUeOHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHe 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJICHUH, N3Y4aeMbIX XMUMHEH,
Ouonoruelt, actTpoHoMHer U (huznyeckoi reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, MPEIOCTaBIsIeT HauOojee sICHble 00pa3ibl MPUMEHEHHS HAYYHOTO METOojIa
MO3HAHUS, TO €CTh CIIOCO0a MOIYYeHUS JOCTOBEPHBIX 3HAHUI O MUpE.
Onna u3 TIaBHBIX 3a7a4 (PU3UYECKOTO 0Opa30BaHMs B CTPYKType oOmiero odpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH M HWHTEpeca K HayKe Yy
o0yJaromuxcs.
Wzyuyenne ¢u3uku Ha 0a30BOM YpOBHE IMpENAIOJaraeT OBJIaJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOLUIMMH €CTECTBEHHOHAYYHYIO IPaMOTHOCTb:
® HAy4HO OOBICHSTH SIBICHUS,
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHUS;
® UHTEPHPETUPOBATH JAaHHBIE W KCIOJIb30BaTh HAy4yHBbIE JOKa3aTelbCTBA MJIs
MOJTyYEHUs BBIBOJIOB.
Ilenn wm3ydeHus (U3MKKM HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs OMpEIEiICHBI B
Konnemnuu npenogaBanus yuyeOHoro npeamera «Du3nka» B 00pa30BaTEIbHBIX OPraHU3AIUIX
Poccuiickoit ®exnepauuu, peaqu3ylOIIUX OCHOBHBIE 00I1€00pa30BaTeNbHbIE MTPOrPaMMBI,
yTBep)KAEHHOW pemenreM Komnermn MunncrtepctBa mnpocsemenuss Poccuiickoit denepamnu
(mpotoxou ot 3 nexadbpst 2019 r. Ne [TK48H).
Henu nzydyenus pU3NKu:
e [puoOpeTeHHe HHTEpeca U CTPEMIICHUS OOYy4arolUXCs K HAyYHOMY H3YYEHUIO
MPHUPOJIBI, PA3BUTHE UX WHTEIIEKTYaTbHBIX U TBOPUYECKHUX CIIOCOOHOCTEI;

® pa3BUTHE TPEACTABICHWH O HAyYHOM METOJIE TO3HaHHA U (hopMHupoBaHHE
HCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYXKAIOITUM SIBJICHUSIM;

e (opmupoBaHHE HAYYHOT'O MUPOBO33PEHUS KaK PE3ylibTaTa U3yueHUS OCHOB CTPOCHHS
MaTepuH U GyHIaMEHTAIbHBIX 3aKOHOB (PH3HUKH;



e (opmupoBaHuE NPEACTABICHUNA O POIU (PU3UKHU IS PA3BUTUSA IPYTHX E€CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

® Dpa3BUTHE NPEICTABICHUNA O BO3MOXKHBIX cdepax Oyaymeid mnpodeccHoHaIbHOM
NeSATeTLHOCTH, CBSI3aHHOM ¢ (DM3UKOM, MOJATOTOBKA K JAJIbHEHIIIEMY OOYYCHHIO B 3TOM
HaTpaBIICHUU.

JlocTxkeHne S3TUX IleNel mporpaMMbl 1Mo (U3MKE HA YpPOBHE OCHOBHOTO OOIIETO

o0Opa3zoBaHus 00€CIIEUNBACTCS PEIICHUEM CISAYIOIINX 3a1ay:

e npuoOpeTeHHe 3HaHUM O [HUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHUYECKHX,
TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e TpHOOpPETEeHHWE YMEHHMM ONHUCHIBAaTH M  OOBSICHATH (PHU3WUYECKHE SBICHHUS C
MCIIOJIb30BaHUEM TIOJyYEHHBIX 3HAHUM;

® OCBOCHHE METOJIOB pEIICHUS NPOCTEUIINX pPACUETHBIX 3a/ad C HCIOIh30BAHUEM
buznyeckux Mojene, TBOPUECKUX U MPAaKTUKOOPUEHTUPOBAHHBIX 33/1a4;

® pa3BUTHE YyMEHUW HAOMIOJATh TNPUPOAHBIC SBICHUS W  BBIMNOJHSATH  OIBITHI,
nabopaTtopHble pabOTHl U SKCIEPUMEHTAJIbHBIE HCCIEIOBAaHUS C HCIOJIb30BAHUEM
MU3MEPUTENbHBIX TPHOOPOB;

e OcCBOCHHE MNPUEMOB PabOTHI ¢ HMH(OpPMAIUEH (UIUIECKOTO COACPIKAaHUS, BKIIOYAs
UH(POPMAIIMI0O O COBPEMEHHBIX JOCTHKCHHSIX (U3UKH, aHAU3 U KPUTHYECKOE
OIICHUBaHKME UH(POPMAIINH,

® 3HAKOMCTBO cO cepamu MpohecCHOHATBHON eATEeIbHOCTH, CBI3aHHBIMU C (PU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBAHHBIMH Ha JOCTHKEHUSX (PU3MUECKOIN HAYKH.

Ha usydyenue ¢usuku (0a30BBI ypOBEHb) HA YPOBHE OCHOBHOI'O 00IIEro 0Opa3oBaHUS

orBojuTcs 238 yacoB: B 7 kinacce — 68 yacos (2 yaca B Hezeno), B 8 kiacce — 68 dacoB (2 4aca B
HEJIETIO), B 9 Kjiacce — 102 yaca 3 yaca B HEJIEITIO).

[Ipennaraemselii B mporpamme 1o (Gpu3uke mepeueHb Ja00opaTOPHBIX PadOT U OTBITOB HOCUT
PEKOMEHAATENbHBIN XapakTep, YYUTENb JelaeT BbIOOp MpoBeneHHUs TabopaTOpHBIX padoT U
OTIBITOB C YUETOM MHIUBUIYAIBHBIX 0COOEHHOCTEH 00yUYaromuXCs, CIIHCKa SKCIIEPUMEHTATIBHBIX
3a1aHUM, IpeUTaraeMbIX B paMKaxX OCHOBHOTO TOCYAapCTBEHHOT0 9K3aMEeHa 10 (H3HKE.



COJEP)KAHUE OBYYEHUA
7 KJIACC

Pazgen 1. ®u3uka v €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPA.

®dusuka — Hayka o npupojue. SBnenus npupozasl. Ousnyeckue SABICHUA: MEXaHUYECKUE,
TEIJIOBBIC, FIEKTPUUECKHE, MATHUTHBIEC, CBETOBHIE, 3BYKOBBIE.

®dusnueckue BenWuuHbL. 3Mmepenue ¢usznueckux BeauunH. Dunyeckue NPHOOPHI.
[TorpemHocTs u3MepeHuii. MexxayHapoHas CUCTEMA €IUHUII.

Kak ¢usuka u npyrue ecrecTBEHHbIE HayKM HM3y4daloT MPUPOAy. EcTecTBEHHOHAyUYHBIH
METOJ] TIO3HAHWS: HaOJIOJCHHE, IMOCTAHOBKA HAYYHOTO BOIMPOCA, BBIABIKCHHE THIIOTE3,
9KCIIEPUMEHT 10 TpPOBEpKEe TUIoTe3, O0ObsiAcHeHHWe Habmogaemoro spieHus. OmnucaHue
(bU3UYECKUX SBJICHUHN C TTOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. @®wusndeckue MpuOOPHI U MpOIeaypa MPSIMBIX U3MEPEHUN aHAIOTOBBIM M IU(PPOBHIM

puoOpoOM.

Jlabopamopuvie pabomul u onvimel.

Omnpenenenne MEeHbl JEICHUS IIKaTbl U3MEPUTEIHLHOTO MPUOOpAa.
N3MepeHne paccTosTHUM.
N3mepenne 00bEMa )XKUIKOCTH B TBEPIOTO Tea.
Omnpenenenue pasMepoOB MalbIX TE.
N3mepenune temmeparypsl OpU TMOMOIIM >KUIKOCTHOTO TEepMOMETpa M JaT4yHKa
TEMIIEpaTyphl.
6. IlpoBeneHue wuccieOBaHUS MO MPOBEPKE THUIIOTE3Bl: JAIBHOCTh MOJIETA IIApHKa,
MyIEHHOTO TOPU30HTAIILHO, TeM OO0JIbIIe, YeM OOJIBIIIE BHICOTA MTyCKa.

Pa3nen 2. [lepBoHayaibHbIe CBeeHUS 0 CTPOCHUH BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pazMepbl. ONBITH, JOKa3bIBAKOLIUE
JUCKPETHOE CTPOEHHE BEILIECTBA.

ANl e

JBwxenue yactuil BemiecTBa. CBsI3b CKOPOCTH ABUKEHHUS YACTUL C TEeMIEpaTypou.
BpoynoBckoe nBmwkenue, nuddysus. B3aummojeicTBhe YaCcTHIl BEIIECTBA: MPUTSHKEHUE H
OTTAJIKUBAHUE.

ArperatHple COCTOSHMSI BELIECTBA: CTPOCHME Ta30B, JKHUJIKOCTEHW M  TBEPIBIX
(KpUCTaNIMYECKUX) Tel. B3auMOCBs3b MEXKIYy CBONCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSHUSIX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. Habmiogenue OpOyHOBCKOTO JBUXKECHUSI.

2. Habmonenue nuddysun.

3. HaOmionenue siBieHU, OOBICHSIOMIMXCS NMPUTSHKEHUEM HIIM OTTAJIKHMBAHUEM YacTHUIL

BEIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. Omenka nuaMeTpa aToMa METOJIOM PSAIOB (C UCTIOIb30BaHUEM GoTorpaduii).

2. OnpITHI 10 HAOJIOACHUIO TEMJIOBOTO PACIITUPEHUS Ta30B.

3. OnbITh IO OOHAPYKEHUIO TEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSHKECHHUS.

Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl.



Mexannueckoe aBrkeHue. PaBHOMepHOe M HepaBHOMEpHOE JBHKEHUE. CKOpOCTb.
Cpenusist CKOpOCTh TPU HEPABHOMEPHOM JIBHKEHUU. Pacy€T myTu U BpeMeHU JBUKEHUS.

SlBnenue wHepruu. 3aKOH HHepUUU. B3ammoneilcTBhEe Tell Kak NPUYMHA HW3MEHEHUS
CKOpOCTU JIBMKEHHUs Tell. Macca kak Mepa MHEpTHOCTH Tena. [lnotHocth BemectBa. CBs3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYJT B €IUHUIE 00bEMA BELIECTBA.

Cuwia Kak XapakTepucTuka B3aumoneucTBus Tein. Cuia ymnpyroctd U 3akoH [yka.
N3mepenue cunbpl ¢ MOMONIbIO JAMHAMOMETpa. SIBiIeHUE TAroTeHUss W cuia TsokecTu. Cuia
TSDKECTH Ha Apyrux riaHetax. Bec Tena. HeBecomocth. CnokeHue CUJI, HAINpPaBICHHBIX I10
oaHoil mpsiMoi. PaBHoaelcTByromas cuil. Cuna TpeHusa. TpeHHe CKOJIbKEHUS U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmioienue MexaHn4eckoro JBUKEHHS Teja.
N3MepeHnne CKOpOCTH MPSMOJIUHEMHOTO JBUKECHUS.
HaGmronenue sBJICHMS] HHEPITUH.
Habmonenne n3MeHeHus: CKOPOCTH MPH B3aMMO/ICHCTBHH Tell.
CpaBHEHME Mace MO B3aUMOJICUCTBUIO TEI.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OJHOM MPSIMOIA.
ﬂaﬁopamopnble padomul u onvimol.
1. OmnpeneneHue CKOpPOCTH PABHOMEPHOTO NBHMKEHHs (IIapuKa B JKUJIKOCTH, MOJEIU
AJICKTPUIECKOTO aBTOMOOMIIS U TaK Jlajee).
2. OrmpeneneHne CpemHEH CKOPOCTH CKOJBXKEHHUS OpycKa WM IIapyuKa IO HAaKJIOHHON
IJIOCKOCTH.
3. OmnpexneneHue MIOTHOCTH TBEPAOIO TENA.
4. OmpIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHHS (nedopMainiuu) mpy>KUHBI OT
MIPUITOKEHHOM CHUJIBI.
5. OneIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIbKEHHUS OT Beca Teja U
XapakTepa COIMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znea 4. /[aBjienne TBEPABIX TeJ, )KUAKOCTE U ra3oB.

Hasnenune. CriocoObl yMEHBIIIEHUS U YBEIHMYCHUSI 1aBiieHus. JlaBieHne raza. 3aBUCHMOCTh
TaBJICHUS Ta3a OT 00béMa, Temneparypsl. [lepenaya naBneHus TBEPABIMU TEAMU, KUIAKOCTSIMHU
u razamu. 3akoH Ilackans. [IHeBMaTnueckue MamuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT
rryounsl.  ['mapocratmdeckuid  mapagokc. CooOmiaronuecss  cocyasl. [ 'mapaBmuueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe namieHue. [IpHUMHBI CyIIECTBOBAaHUS BO3IYIITHOM
obonmouku 3emnu. OnbiT Toppuuermu. M3mepeHue arMocepHOro NaBiCHUSA. 3aBHCHUMOCTb
atMoc(epHOro JdaBiieHHS OT BBICOTHI HaJa YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(EpHOTO JTaBJICHHUS.

JleiicTBUE KUIKOCTHU U ra3a Ha MOTrpyXEHHOE B HUX TeJO. BrITankuBaromas (apxumenoBa)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.

Hemoncmpayuu.
3aBUCHUMOCTB JaBJIEHUS I'a3a OT TEMIIEPATYPBI.

[lepenaua naBneHuUst )KUJIKOCTBIO U Ta30M.
CooOmiaromuecs COCyIbl.

I'mapaBanyeckuit mpecc.

[IposiBneHue necTBUs aTMOCHEPHOTO JTABJICHHS.

SN kAL =
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3aBUCHMOCTh BBITAIKUBAIOIIEH CHJIBI OT 00BEMa MOTPYKEHHOM dYacTH Telna |
MJIOTHOCTHU KHUIKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIBI BECY BBITCCHEHHOMW KUJKOCTH.

VcnoBue maBaHus TeN: IUIaBaHUWE WM TIOTPY)KEHHWE Tel B 3aBUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TeNa U JKUJKOCTH.

Jlabopamopuvie pabomul u onvimel.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOAE OT 00bEMa MOTPY:KEHHON B JKUIKOCTh
YacTH TeJa.

OnpeneneHre BBITAJKUBAIONIEH CHIbIL, JIEUCTBYIOIIEH Ha TeJO, MOrpy:KEHHOE B
KUAKOCTbD.

IIpoBepka HE3aBUCMMOCTH BBITAIKHABAIOLIEH CHIbL, JEWCTBYIOLIEW Ha TEIO B
JKUJKOCTH, OT MACCHI TeJA.

OnbITHl, TEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKHUBAIOIICH CHJIbI, JEHCTBYIONIEH Ha
TEJIO B ’KHMJKOCTH, OT 00bEMa NMOTPYKEHHON B JKUAKOCTh YACTU Tella U OT IIOTHOCTH
AKHUJKOCTH.

KoHcTpynpoBaHne apeomeTrpa WM KOHCTPYMPOBAHUE JIOAKM W ONpeleieHue eé
TPY30MOABEMHOCTH.

Pa3nesn 5. PaGoTa 1 MOIIHOCTB. JHEPrus.

M

exaHudeckast pabora. MOUIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. I[IpaBuiio paBHOBecus

phlyara.

[Ipumenenue mpaBuiia paBHOBECUsl pbluara K OJOKY. «30J0TO€ MPaBUIIO» MEXaHUKU.

KII/I mpocThix MexaHn3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanunueckast sHeprus. Kunermueckas W mnoTeHIManbHas sHeprus. llpeBpaineHue

OJHOTO BHJIa MEXAHWYECKON YHEPTUH B IPYroi. 3aKOH COXPAHECHHS YHEPTUU B MEXAHUKE.
Hemoncmpayuu.

1.

[IpuMepsl IPOCTBIX MEXaHU3MOB.

Jlabopamopuvie pabomul u onvimol.

l.

2.
3.
4.
8 KJIA

Onpenenenne pabOTHl CUJIBI TPEHUS TMPU PABHOMEPHOM [BIKEHUM Tela II0
TOPU30HTAIBHOM MOBEPXHOCTH.
HccnenoBanue ycioBuil paBHOBECHS pblyara.
N3mepenue KII/ HakIOHHON MIIOCKOCTH.
N3ydeHune 3aKkoHa COXpaHEHUS] MEXaHUYECKOM YHEPTHH.
CC

Pa3nen 6. TenuioBble siBJICHUS.

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUHM CTPOCHUs BeliecTBa. Macca
U pa3Mepbl aToMOB M MOJeKyd. OmNbITbl, MOATBEPKIAIOIIAE OCHOBHBIE ITOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOpHH.

Mopnenu TBEPIOTO, KHUJIKOTO B Ta3000pa3HOTO COCTOSHUMN BemlecTBa. Kpucramimaeckue u
amopdusbie Tena. OObsICHEHUE CBOMCTB T'a30B, )KUAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJI0KECHUN
MOJIEKYJISIpHO-KMHETHUeCKOl Teopuu. CMauumBaHUE U KalWUISpHbIE SBIeHHsS. TerioBoe
pacuIMpeHme 1 cxxaTue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JBUKEHUS YaCTULL.
Buytpennsis  sHeprus. CrnocoObl W3MEHEHHs BHYTPEHHEH OSHEpPruu: TeIionepeaadya u
coBeplieHre paboThl. Bupl Temonepenaun: TeIONPOBOAHOCT, KOHBEKIHUS, U3ITyYCHHUE.



KoimmuecTtBo Temnorel. YaeinpHasd TEIIOEMKOCTH BeElIECTBA. 1e€IUIO0OMEH W TEIUIOBOE
paBHOBecHe. YpaBHEHHUE TEIUIOBOrO OanaHca. [lmaBneHue W OTBepleBaHUE KPUCTATHYECKUX
BEIIECTB. YeibHasg TeroTa IutaBieHus. [lapooOpa3oBanume W KoHjaeHcauus. Mcmapenue.
Kunenue. VYnaenbHas temnota mapooOpa3oBaHHUs. 3aBUCUMOCTb TeMIIEpaTypbl KHIIEHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayXa.

DHeprus TOIIMBA. Y IeJbHAs TEIJIOTa CTOPAHMUSL.

[Tpuntuner pabotel TeruoBbix aBuratenei KIIJ[ TemmoBoro pasuratens. TermioBbie
JIBUTATENH U 3alIUTa OKPYKarOLEH CPeibl.

3aK0OH COXpaHEHUs U MIPEBPAILCHHs SHEPTUU B TEIUIOBBIX IPOLIECCaX.

JHemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBHIYKEHUS.

Hab6mronenue nuddysun.

HaGmronenue siBIeHUI cMaqiBaHUS ¥ KaWILISIPHBIX SBICHUH.
Habmroienne TemmoBoro paciupeHus Ted.

M3meHeHure AaBlieHus ra3a npyu M3MEHEHUH 00bEMa U HarpeBaHUU WIIN OXJIAXKICHUH.
[IpaBuna n3mepeHus TeMIepaTypsl.

Bunael renonepenaun.

OxJtaxIeHne mpyu COBEPIICHUHN PaOOTHI.

9. HarpeBanue npu coBepiieHUN pabOThl BHEITHUMH CHIJIAMH.

10. CpaBHEHME TEMITOEMKOCTEN Pa3IMYHbBIX BEIIECTB.

11. HaGnroaeHue KUIICHMS.

12. HabnrozieHre moCTOSIHCTBA TeMIIepaTyphl PH IJIaBJICHUH.

13. Moznenu TeII0BbIX IBUTaTENICH.

Jlabopamopnwvie pabomot u onvimel.

OnBITH MO OOHAPYKCHHIO TEUCTBUS CHUJT MOJICKYJISIPHOTO TIPUTSIKEHUSI.
OMBITHI 110 BBIPALIMBAHUIO KPUCTAJJIOB MIOBAPEHHOM COJIM WJTU caxapa.

P NN E L

OMBITHI 110 HAOTIOACHUIO TEIJIOBOTO PACITUPEHUS Ta30B, )KUIKOCTEH W TBEPBIX TEJ.
OrnpezeneHne naBieHUs BO3AyXa B OAJIJIOHE MITIPHUIIA.

OnBITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JaBIICHUS BO3JyXa OT €ro o0béMa u
HarpeBaHus WM OXJIaKICHHUS.

AN e

6. IlpoBepka THMNOTE3bl JIMHEWHOW 3aBUCHUMOCTH JJIMHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTypshl.
7. HaGmoneHue m3MeHEHHs BHYTPEHHEW SHEpruM Teja B pe3ysbTaTe TeIUIonepesadd u
paboThI BHEITHHUX CHIL
8. HccrnenoBaHue sBJICHHS TETUIOOOMEHA MPU CMEITMBAHUH XOJIOHON M TOPSTYCH BOJIBI.
9. OmpeneneHne KOJWYECTBA TEIUIOTHI, IMOJTYYCHHOTO BOJOW TIPH TEIJI0OOOMEHEe C
HarpeThiM METAUIMYECKUM IIUIUHAPOM.
10. Onpenenenue yaeabHON TEIMIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npouecca uCnapeHus.
12. Onpenenenre OTHOCUTEILHON BIIAXKHOCTH BO3/1yXa.
13. Onpenenenue yaeabHON TEMJIOTHI IIABICHUS JIbA.
Pa3nes 7. DinekTpuyecKkue M MATHUTHBIC SIBJICHHS.
OnekTpuzanusa Ted. J[Ba poja 3JIeKTpUYECKUX 3apsaoB. B3anmoneincTBUe 3apsiKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHJIBI B3aMMOJACHUCTBUS 3apsHKEHHBIX TENl OT BEIMYMHBI
3apsiIOB U PACCTOSIHUS MEXKTY TEIaMM).



DnekTpuueckoe noje. Hanpssk€HHOCT anekTpuyeckoro nosist. [IpuHnun cynepno3uinuu
ANEKTPUUECKUX MoJieH (Ha KAYeCTBEHHOM YpPOBHE).

Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTapHBIM 3iieKTpuueckuil 3apsia. CTpoeHue
aTtoma. [IpoBOAHUKH U TUANEKTPUKHA. 3aKOH COXPAHEHUS AIEKTPUUECKOro 3apsa.

DJIEKTPUYECKUN TOK. YCJIOBHUS CYIIECTBOBAHUA DJJICKTPUUYECKOTO TOKa. M CTOYHUKH
MOCTOSTHHOTO TOKa. JIeHCTBUS JIIEKTPUYECKOTO TOKAa (TEIJIOBOE, XUMHUYECKOE, MAarHHUTHOE).
DIIEKTPUUYECKHI TOK B )KUJIKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuna Toka. OJEeKTpuyeckoe HamnpsbkeHue. ConpoTUBICHUE
MPOBOJHUKA. YJIEJTbHOE CONPOTUBICHUE BemiecTBa. 3akoH Owma [ ydacTKa IEMH.
[TocnenoBarenbHOE U MapaIEIbHOE COSAMHEHUE TPOBOJHUKOB.

Pabota 1 MOIIHOCTH ANIEKTpUIECKOro ToKa. 3akoH [ koyns—JIeHa. DnekTpuieckue e
U TIOTpeOUTENH IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3aMmbikaHue.

[TocTostHHBIE MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MAarHUTOB. MarHurtHoe moue.
MarunuTtHOoe noJie 3eMJIM U €ro 3HaUeHHEe AJis1 ®KU3HHU Ha 3emie. OnbIiT Dpcerena. MaruHutHoe mnose
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJISt
Ha TPOBOJHUK C TOKOM. OJEKTPOABUIaTelb IOCTOSHHOIO TOKa. Mcmonb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apagness. SIBneHue  aneKTpoMarHuTHOM  uHAykuuu. IlpaBuno  Jlenuna.
Onekrporerepatop. CrnocoObl TOMYyYEHHUS AIEKTPUUYECKOW DSHEPruu. ODJNEKTPOCTAHIIMHM Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpuszanus Ted.
JIBa poJia aeKTPUUECKUX 3aps0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
Y CTpolcTBO U ACMCTBHE 3JIEKTPOCKOIIA.
DIIeKTpOoCTaTUYECKast NHTYKLIHSL.
3aK0OH COXpaHEHUs ANEKTPUUECKUX 3aPsI0B.
[IpoBOIHUKY U TUATIEKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
VM cTOYHMKY ITOCTOSITHHOTO TOKA.
JIefCcTBHS DIIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUHN TOK B KUIAKOCTH.
. I"'a30BBIi1 pa3ps.
. I3mMepenune cuiibl TOKa aMIepMeTPOM.
. I3mepenue 351eKTpuuecKoro HanpsKeHUs! BOJIBTMETPOM.
. Peocrar 1 Mara3uH COIIpOTHUBIICHUM.
. B3anmopeicTBre MOCTOSTHHBIX MarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH PA3EIECHUS MOJOCOB MATHUTA.
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. MO,Z[G.HI/IpOBaHI/Ie MAardmuTHBIX HOHeﬁ IIOCTOSAHHBIX MAarHuToOB.
. OneIT Dpcrena.

. MarauTHoO€e 1osie ToKa. DJIEKTPOMAarHur.

. JlelicTBME€ MAarHMTHOTO MOJISI HA MPOBOJIHUK C TOKOM.

. 9H€KTpOZ[BI/IFaTe.HB IIOCTOSAHHOT'O TOKA.
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. I/ICCHGI[OBaHI/IC SABJICHUA BHCKTpOMaFHHTHOﬁ I/IH,Z[yKI_II/II/I.

. OnbiTel Dapajes.

. 3aBUCUMOCTb HaIpaBJIEHUS WHIYKIIMOHHOTO TOKA OT YCJIOBHI €r0 BOSHUKHOBEHHS.
. DIIeKTpOreHepaTop NOCTOSHHOTO TOKA.
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Jlabopamopnwvie padbomot u onvimel.
OnBITH MO HAOTIOIEHUIO NIEKTPU3ALIUN TNl UHAYKIIMEH U TIPU COMPUKOCHOBEHUHU.
UccnenoBanue AecTBUSA 3EKTPUUYECKOTO MOJISI HA MPOBOJAHUKHU U JUAJICKTPUKHU.
CoOopka u mpoBepKa pabOThI ANEKTPUIECKOM IIETH MOCTOSHHOTO TOKA.
W3mepeHue u peryJinpoBaHHue CUIIbI TOKA.
Nsmepenue u perynupoBaHue HaPSIKEHUSL.
HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, UIYILIETO YEpe3 PE3UCTOP, OT COMPOTUBIECHUS
pe3ucTopa U HapsHKEHUs] Ha Pe3UCTOope.
7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTh  3JIEKTPHUYECKOrO  COMPOTHUBIICHUS
MPOBOJIHUKA OT €r0 JJIMHBI, IJIOIIA 1 MONEPEYHOTO CEUSHHS U MaTepHala.
8. IlpoBepka mpaBmiia CIOKEHUS HAMPSHKEHUH MPU MOCIEI0BATEILHOM COCIUHEHUHU
JIBYX PE3UCTOPOB.
9. TlpoBepka mpaBuJja JijIsl CUJIbI TOKA IIPU MapauieIbHOM COEIMHEHNUN PE3UCTOPOB.
10. Onpenenenue pabOTHI STEKTPHUECKOTO TOKA, UYIIETO Yepe3 Pe3UCTOp.
11. Onpenenenue MOLUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIJENIAEMOI HAa PE3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT HAIPSKEHUS
Ha He.
13. Onpenenenue KII1J/I narpeBarens.
14. VccnenoBanrie MarHUTHOT'O B3aUMOCHCTBHUS MOCTOSIHHBIX MarHUTOB.
15. I3yuyeHue MarHUTHOTO TIOJIi TOCTOSIHHBIX MAarHMTOB NpU HMX OOBEIWHEHUU U
pa3aeNeHun.
16. UccnenoBanue neWCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. OnbIThl, IEMOHCTPUPYIOILIKE 3aBUCUMOCTb CHJIbI B3aUMOJICUCTBUS KaTYIIKH C TOKOM U
MarHuTa oT CHJIbl TOKa U HAIIPaBJIEHUS TOKA B KaTYyIIIKE.
18. N3ydyeHue neicTBUs MArHUTHOTO MOJIS HAa MPOBOJIHUK C TOKOM.
19. KonctpynpoBanue u u3yuyeHue padoThl HJIEKTPOABUTATENs.
20. Uzmepenune KIIJ] anekTpoaBUraTeIbHON YCTaHOBKH.
21. OnpITBl IO UCCIEIOBAHUIO SIBIICHHUS SJIEKTPOMArHUTHON HMHAYKIMU: HCCIEIOBAHHE
M3MEHEHUH 3HaYeHMsI U HAaIlPaBJIEHUsI HHAYKIIMOHHOTO TOKA.
9 KUIACC
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Pa3zgen 8. Mexannueckue siBJIeHHUA.

Mexannueckoe nBuxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOr0 JBWKECHHUSA. PaBHOMEpHOE MNpsIMOJMHEWHOE JBWXKeHHE. HepaBHOMEpHOE
npsiMOJIMHEeHOe JBH>keHHe. CpelHsisi U MrHOBEHHAas CKOPOCTh Tejda NpU HEPaBHOMEPHOM
JBUKECHUH.

VYckopenue. PaBHOyckopeHHOE mpsiMofinHeliHOe BIkeHne. CBoOoaHOe nagenue. OnbIThl
lanunes.

PaBHOMepHOE nBMKEHUE MO OKpykHOcTH. [lepuon m yacrora oOpamenus. Jlunelinas u
YIJI0Basi CKOPOCTH. LIeHTpOCTpEMUTEIBHOE YCKOPEHHE.

ITepBbiii 3akoH HeroTona. Bropoii 3akon Herotona. Tperuii 3akon Hetotona. [lpuniun
CYNEPIIO3UIUU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cwia TpeHMs: cujia TPEHUs CKOJbXEHHS, CHUJIa TPEHHUS
MIOKOS1, APYTHE BUABI TPEHUS.



Cuna TsDKeCTH W 3aKOH BCCMHUPHOI'0O TATOTCHUA. yCKOpeHI/Ie CBO6OI[HOFO nmaacHus.

JBuxenune 1uaHer Bokpyr Comnua. IlepBas kocmmueckas ckopocTs. HeBecomocts u
HEPETPY3KH.

PaBHOBecue mMaTepuanbHOM TOUkH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tema
C 3aKpEIUIEHHOM OChIO BpaleHusl. MoMeHT cuiibl. LIeHTp TsokecTH.

Nmnynse Tena. M3Menenue mmmynbca. MMnynbe cuibl. 3aKOH COXpaHEHMsI MMITYJIbCa.
PeaktuBHOE NBHKEHUE.

Mexanudeckas paboTa U MOIIHOCTh. PaboTa cwil TsDKECTH, YNmpyroctu, TpeHus. CBs3b

SHEPruu

n pa6OTBI. HOTCHHI/IaJ'IBHaﬂ OHEprusa TEjIa, MOAHATOIO Hald IMOBEPXHOCTHIO 3CMIIH.

[loTenumanpHas sHeprus cxaTod npykuHbl. Kunetndeckas sHeprus. Teopema 0 KHHETHYECKON
SHEPruM. 3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTHUH.
Hemoncmpayuu.

9.

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

Habmioienue MexaHn4eckoro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCYETA.
CpaBHeHue MyTel M TPacKTOpPUM JBMIKEHHUS OJHOTO U TOTO K€ TeJla OTHOCUTEIBHO
Pa3HBIX TEJl OTCYETA.

N3mepenre CKOpOCTH U YCKOPEHUs NMPSMOINHEHHOTO ABUKECHUS.

HccenenoBanue Npu3HaKoB paBHOYCKOPEHHOTO JIBHXKCHMUS.

Habmionenue 1BHXeHHS Tella M0 OKPYKHOCTH.

Habmionenne MexaHN4ecKuX sBICHHMA, TPOUCXOIAIINX B cucTeMe oTcuéTa «Tenexkan
npu €€ paBHOMEPHOM U YCKOPEHHOM JABM)KEHUU OTHOCUTENIbHO KabuHeTa (GU3HKH.
3aBUCUMOCTbH YCKOPEHHMS T€la OT MACChl Tejla U AEHCTBYIONIEH HA HETO CUJIBI.
Habmionenue paBeHCTBa CHII TPU B3aUMOJICHCTBUU Tell.

N3meneHue Beca Tena IpU yCKOPEHHOM JIBUKEHUH.

[lepenaua nmnysnbca Ipu B3aUMOJEHCTBUY TEI.

[IpeoOpa3zoBanms YHEPTUU TIPU B3aUMOICHCTBHH TEJI.

CoxpaHeHue UMIynbca Py HEYIPYIOM B3aUMOAECHCTBUM.

CoxpaHeHue UMITyJIbCca MIPH A0COIIOTHO YIIPYTOM B3aWMOJICHCTBUH.

Habmioienue peakTHBHOTO ABHXKEHUS.

CoxpaHeHHEe MEXaHUYECKON YHEPTUHU TTPH CBOOOIHOM I1aJICHUH.

CoxpaHeHne MEXaHUYECKOW SHEPTUH MPH JBH)KEHUU TeJla MO/ AEHCTBUEM IIPYKHUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoncTpynpoBanue Tpakra [Uisi pa3roHa U JAlIbHEWUIIET0 PaBHOMEPHOIO JBUKCHHS
HIapUKa UK TEIEKKH.

Onpenenenne cpenHell CKOPOCTH CKOJBXEHHsSI Opycka WM JBFDKEHHUS IIapUKa I10
HaKJIOHHOM IJIOCKOCTH.

Omnpenenenne ycKOpeHHUs Teja IMPU PaBHOYCKOPEHHOM JABI)KEHHH IO HAKJIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JBHKEHUH Oe3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka TUMOTE3bl: €CIW NpPU PAaBHOYCKOPEHHOM JABI)KCHUHM 0€3 HadaabHOU
CKOPOCTH IyTH OTHOCSTCS KaK psSJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEKYTKH BPEMEHH OJJUHAKOBBI.

UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJBXKEHUS OT CHJIBI HOPMAaJbHOI'O
JTABJICHHUSL.

Omnpenenenne ko3P hUIMEHTA TPESHUS CKOTbKCHUS.

Ornpenenenne kECTKOCTU MPYKUHBI.



9. Omnpenenenue pabOThl CWJIBI TPEHUS MPU PABHOMEPHOM JBWKEHMHM Tela IO

TOPU30HTAIILHON ITIOBEPXHOCTH.

10. Onpenenenre pabOThl CHUJIBI YHPYTOCTH IPH MOABEME Ipy3a C HCHOIb30BaHHEM

HCIIOJABHXHOI'O U IIOABUKHOT'O 0JI0KOB.

11. NU3ydyeHue 3aKkOHA COXpAHEHUS SHEPTUU.

Pa3znen 9. Mexanuyeckne Kojie0aHUs U BOJHBI.

KonebarenpHoe aBmkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHUN: MEPHOM, 4YacToTa,
aMIUIUTyJa. MaTeMaTu4eckuii u TPYKUHHBIA MasTHUKU. [IpeBpamieHue »Hepruum npu
K0J1e0aTEeIbHOM JIBHIKEHUU.

3aryxatomue kojeOaHus. Beinyxkaennsle koneOanus. Pezonanc. MexaHnueckue BOJHBI.
CaoiicTBa Mexannueckux BOJH. [IpogoapHble U onepeyHble BOJIHBL. JIJIMHA BOJIHBI U CKOPOCTh
e€ pacnpocTpaHeHusl. MexaHndecKue BOJIHbI B TBEPJOM TeJle, CEICMUYECKHUE BOJIHBI.

3ByK. 'poMKOCTB 3ByKa U BbicoTa ToHa. OTpaykeHue 3Byka. MHppa3ByK U yiabTpa3ByK.

Jemoncmpayuu.

1. Habmionenue xonebaHuit Tex Mo AEUCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
2. HabGnronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

3. HaOmroneHue BRIHYXICHHBIX KOJIeOaHUHN U pe30HAHCA.

4. PacnpocTpaHeHue NPOAOJIbHBIX U MONEPEYHBIX BOIH (HA MOJEINHN).

5. HaGmioneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTHYECKUU PE30HAaHC.

Jlabopamopnwvie padbomot u onvimeul.
1.
2.
3.

7.

Paszgea 10. DiaekTpoMarHuTHoE MoJie M 3JIEKTPOMArHUTHbIE BOJIHBI.

9H€KTpOMaI‘HI/ITHOG IIoJIe. 9H€KTpOMaI‘HI/ITHBI€ BoaHEL. CBOHCTBa SJICKTPOMArHuTHBIX
BoiH. IIIkama SJICKTPOMArHuTHBIX BOJIH. Hcnonp3oBanue SJICKTPOMArHUTHBIX BOJIH IJIA COTOBOI1

CBsI3H.

OmnpezneneHue 4acTOTHI U MEpHOa KOIeOaHUH MaTeMaTHYECKOTO MasiTHHUKA.
OmnpeneneHue 4acTOTHI U MepHoJa KojaeOaHHH PY>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBHCHUMOCTU IE€pHOJA KOleOaHWH IMOABELUIEHHOTO K HUTH Ipy3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TEpHo/a KoJeOaHUH MPYKUHHOTO MasgTHUKA OT MacChl
rpysa.

[TpoBepka HE3aBUCHMMOCTH IE€pHOAa KOJICOAHUH TIpy3a, MOABELICHHOIO K HHUTHU, OT
MaccChl Ipy3a.

OnbITh, JEMOHCTPHPYIOIIME 3aBUCUMOCTh TMEpUoJia KoJeOaHWW MPYKHUHHOTO
MasiTHUKA OT MaccChl I'py3a U )KECTKOCTH MPY>KUHBI.

N3mepenune yckopeHHst CBOOOIHOTO MaJeHUs.

DJleKTpoMarHuTHas npupoa ceeta. CKopocTh cBeTa. BoTHOBBIE CBOWCTBA CBETA.

Hemoncmpayuu.
1.
2. BousiHOBBIE CBOMCTBA CBETA.

CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH.

Jlabopamopnwvie pabomot u onvimel.

1.

Pasznen 11. CBeToBLI€e IBJICHHUS.

JlyueBasg moxenb cBera. Mcrounuku cBeta. [IpsAMoiMHETHOE pacnpoCTpaHEHHUE CBETA.
3atmenus Cosnia u JIynsl. Otpaxenue cBera. [mockoe 3epkano. 3aKOH OTpa)KEHHS CBETA.

W3ydenue cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIbIO MOOUIIBHOTO TeedoHa.



[Ipenomnenue cBeta. 3aKoH npeaomiieHUs cBeTa. [lonHoe BHyTpeHHEe OTpakeHUE CBETA.
Hcnonp30BaHKe MOJIHOTO BHYTPEHHETO OTPAXXEHUS B ONITUYECKUX CBETOBOJIAX.

Jlunza. Xox nyuedt B nmH3e. Omnrtuyeckas cucrema (oToamnmapara, MHUKpPOCKONA U
Teneckona. ['na3 kak ontudeckas cucreMa. biim3opykocTs U JATbHO30PKOCTb.

Paznoxenue 6emoro cBera B criekTp. OnbiThl HetoToHa. Clio)kKeHHE CIIEKTPAIBHBIX I[BETOB.
Hucniepcus ceera.

Hemoncmpayuu.

9.
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[IpsamonuHEHOE pacIpOCTpaHEHUE CBETA.

OTtpaxkeHue cBeTa.

[onmyyenne n300pa’keHMiA B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKasiax.
IIpenomiieHue ceera.

ONTUYECKUH CBETOBO/I.

Xox tydeit B coOuparomiei JTruH3e.

Xoq JIydeil B pacceuBarolle JIMH3E.

[onmyuyenne n300paskeHM ¢ TOMOIIBIO JINH3.

[Tpunnun neiictBus Goroanmapara, MUKPOCKOTA B TEIIECKOIIA.

10. Moxenb riaza.

11. Pa3noxeHnue 6enoro cBera B CIIEKTP.

12. [Momyuenue 6e70ro CBETa MPHU CI0KEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnwvie pabomot u onvimel.

l.
2.
3.

N oWk

HccnenoBanue 3aBUCUMOCTH yTJIa OTPAKEHUSI CBETOBOTO JIyda OT yIJia TaeHHs.
N3ydeHne xapakTepUCTUK U300paKeHUS IPEMETa B TUIOCKOM 3epKaie.

HccnenoBanue 3aBUCHMOCTH yTJIa MPEIOMIICHHSI CBETOBOTO JIy4a OT yIJia MaJeHUus Ha
TPaHUIIE «BO3yX—CTECKIIO.

[TomydyeHnue n300pakeHHA ¢ TOMOIIBIO COOMPAIOIICH JTUH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TNH3HI.
OMNBITHI O PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.

OnpITEl IO BOCIPHATHIO I[BETA MPEIMETOB TPU WX HAOJIIOJCHUHM Yepe3 IBETOBHIC
(UITBTPHIL.

Pa3znen 12. KBanToBbIe IBJICHUS.

OmnsiThl Pesepdopna n mmanerapuas mozaens aroma. Moaens atoma bopa. Mcenyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHyaThIe CIIEKTPBI.

PamnoaktuBHOCTh. Anb(da, Oera- m ramma-uznydeHus. CTpoeHHWe aTOMHOTO sipa.
Hyknonnas mogmens aromHoro sigpa. M3oromsl. PaagnoaxtuBHble mpeBpainenus. Ilepuop
noJtypacnajaa aTOMHBIX sIJiep.

SnepHble peakuyu. 3aKOHBI COXPaHEHHUS 3apsS0BOIO0 U MacCCOBOTO YMCEN. DHEPTUS CBA3U
aToMHbIX sifep. CBs3b Macchl W SHepruu. Peakuuu cuHTe3a u JeneHus sjaep. VctouHuku
sHepruu CosHIA U 3BE3.

Snepnas sHepretuka. JIeHCTBUS paJuOAKTUBHBIX U31y4YE€HUN HA KUBBIE OPraHU3MBI.

Hemoncmpayuu.

1. CrnekTpsl U31y4E€HUS U MOTJIOLICHHUS.

2. CnekTpsl pa3IMUYHBIX Ta30B.

3. CunekTp BoopoJa.

4. HaGmoaenue TpekoB B kamepe Bunbcona.

5. Pabora cu€Turika HOHU3HPYIONTUX H3TyICHUH.

6. Peructpauus u3nydeHus NPUPOIHBIX MUHEPATIOB U IPOYKTOB.



Jlabopamopnwvie padbomot u onvimel.

1. HabmioneHue CIUIONIHBIX U JIMHEHUYATHIX CIEKTPOB M3ITy4EHHUSL.

2. HWccnepnoBaHuEe TpPEKOB: M3MEPEHUE JHEPIMM YacTHUIBl IO TOPMO3HOMY HyTH (1O

dboTorpadusim).

3. H3mepeHue paanoakTUBHOTO (hoHA.

IToBTOpHTEIBLHO-0000 AN MOIYIb.

[ToBropuTenbHO-0000IIAIONIT  MOJY/Ib  NpEAHAa3HAYeH JUIsl CHCTEMaTH3allud U
0000111eHUS TPEIMETHOTO COICP KAHUSI U OIbITa IeATEIbHOCTH, IPUOOPETEHHOTO MPU U3YUYEHUHU
BCEro Kypca (pu3uKH, a Takxke ISl MOArOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY I10
¢du3uke a5 00yJaroUIXCsl, BHIOPABIINX 3TOT YUeOHBINH MpEaMET.

[Ipy wm3ydyeHMHM [aHHOTO MOJIYJs pEAIU3YIOTCSI M CUCTEMATU3UPYIOTCS  BHJIBI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpPBIX oOecreuyuBaeTcs JOCTHKEHUE TMPEIMETHBIX U
METanpeIMETHBIX IJIAHUPYEMbIX PEe3yJbTaTOB 00y4deHHs, (pOopMHUpYyeTCs eCTECTBEHHOHAyuHas
IPaMOTHOCTb: OCBOECHHME HAy4YHBIX METOJIOB HCCIIEJOBaHMS SBICHUM NPUPOABI U TEXHUKH,
OBJIQICHUE YMEHHMSAMHU OOBSICHATh (PU3UYECKUE SBICHUS, MPUMEHSS IOJIy4YEeHHBbIC 3HAHMS,
pelaTh 3a/1a4u, B TOM YUCJI€ KaYeCTBEHHBIE U SKCIIEPUMEHTAIbHbIE.

[TpuHIMNIHATBHO AEATEIHLHOCTHBIN XapakTep AAHHOTO pa3fielia peanu3yercs 3a C4ET Toro,
YTO 00Yy4aronuecs BHIMOIHAIOT 33JJaHNs, B KOTOPBIX UM IIPEIaraeTcs:

Ha OCHOBE IOJIYUYEHHBIX 3HAHUN Paclio3HaBaTh U HAyYHO OOBSICHATH (PU3MUECKUE SIBICHUS
B OKpY’Karolled MpUpOoAe U MOBCETHEBHOMN KU3HU;

UCIIOJIb30BaTh Hay4HbIE€ METOJbI MCCIEAOBAHUA (U3NYECKUX SIBJICHHUM, B TOM YHCIE I
IIPOBEPKHU TMIIOTE3 U MOIYYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAaydHbIE OCHOBBI HambOoOJee BaKHBIX JOCTH)KEHUI COBPEMEHHBIX TEXHOJOIHH,
HanpuMep, MPaKTUYECKOr0 HCIOJIb30BaHUS PA3IUYHBIX HCTOYHUKOB DHEPIMM Ha OCHOBE
3aKOHa MPEBPAICHHs U COXPAHEHUS BCEX U3BECTHBIX BUIOB SHEPTHUHU.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

N3yuenne ¢u3NKM Ha ypOBHE OCHOBHOTO o00Iero oOpa3oBaHMsl HaIpaBiIeHO Ha

JOCTHIKCHUEC TIMYHOCTHBIX, MCTAITPCAMETHBIX U IPCIAMETHBIX O6p330BaTeJ'II)HI)IX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (QU3MKM HA YPOBHE OCHOBHOTO OOIIEro 0O0Opa3oBaHUS Y

oOyudatomerocst 0yayT chopMHUPOBAHBI CIICAYIOIINE TMYHOCTHBIE PE3YNIbTAThI B YACTH:

1) naTpuoOTHYECKOr0 BOCIUTAHUSA:

"] IpOsIBJICHHE WHTEpeca K UCTOPUU ¥ COBPEMEHHOMY COCTOSTHUIO POCCUMCKOMN (pr3nueckoi
HayKWU;

"] IEHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNUCKUX YUEHBIX-(PU3UKOB;

2) rpaIaHCKOr0 ¥ JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

"] TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYKJIEHUHU OOIIECTBEHHO 3HAYUMBIX U 3TUYECKUX
mpo0JieM, CBA3aHHBIX C PAKTHYECKUM ITPUMEHEHUEM JOCTHUKCHUH (PU3UKU;

"] 0CO3HaHME BaXXHOCTU MOPAIbHO-3TUYECKUX MPUHIIUIIOB B ACSITEIIbBHOCTH YUEHOTO;

3) 3cTeTH4YeCKOro BOCIUTAHMSI:

] BOCHIPUATHE ICTETUYECKUX KAYECTB (PU3UYCCKON HAYKU: €€ TAPMOHUYHOTO IMOCTPOCHHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) 1IeHHOCTH HAYYHOT0 MO3HAHUSA:

| oco3HaHHE IIEHHOCTH (PU3UUYECKONW HAyKH KaK MOIIHOIO MHCTPYMEHTa MO3HAHUS MHpa,
OCHOBBI Pa3BUTHUA TEXHOJOTHH, BaXKHEHUIIEH COCTABIAIONIEN KYJIbTYpPHI;

"] pa3BUTHE HAYYHOU TFOO03HATETLHOCTH, HHTEPECA K HCCIEA0BATEIHCKON IEATEIHHOCTH;
5) popmupoBaHus KYJbTYPHI 310POBbSI H IMOIMOHAJIBLHOI0 0JIATONOJYYHS:

| oco3HaHME IIEHHOCTH Oe30omacHoro obpasa >KM3HM B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTH TMpaBWi O€30MacHOro TMOBEACHMS Ha TpaHCIOPTE, Ha J0Oporax, cC
ANEKTPUYECKUM U TETIJIOBBIM 000PYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

"1 chopMHpPOBAaHHOCTh HaBBIKA pedIeKCHH, IPU3HAHUE CBOETO MPaBa Ha OMIMOKY M TaKOTrO
e MpaBa y Jpyroro 4enoBeKa;

6) TPy10BOr0 BOCIIUTAHUSA:

| akTUBHOE Y4acTHe B pElICHUH MPaKTUYECKHUX 3a7au (B paMKax ceMbU, 00pa30BaTeIbHOM
OpraHM3aluu, Tropojaa, Kpas) TEXHOJOTMYECKOW U COIMAIbHOM HAaNpaBiIeHHOCTH,
TpeOYIOMIMX B TOM YHUCIIe U GUBNUECKUX 3HAHMIA,

] “HTEpeC K MPaKTUIECKOMY H3ydeHHI0 Mpodeccuid, CBI3aHHBIX ¢ GU3UKOM;

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

| opueHTanus Ha NpUMEHEHHE (QU3NYECKUX 3HAHWM [UIs pelieHust 3ajad B o0nactu
OKpY’Kalolllel cpenbl, MIIAHUPOBAHUS MOCTYNKOB U OIEHKHM HX BO3MOKHBIX MOCIEACTBHIA
JUISl OKPY>KAIOIEe Cpelibl;

] oco3HaHME TII00ATBFHOTO XapaKTepa IKOIOTUYECKUX MPOOJIeM U MyTel UX PEIICHHUS;

8) ajanTannu K U3MEHSIIOIMMCH YCJIOBUSAM COLUAIBHOI U MPUPOIHOI cpeabl:

'] moTpeOHOCTh BO B3aMMOJCHCTBUM TMPH BBIOJHEHUU MCCIEAOBAaHUN M IPOEKTOB
(bu3nuecKoil HanpaBIEHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSIM IPYTHX;

| MOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JI€ATEIbHOCTE;

'] moTpeOHOCTh B (pOPMHUPOBAHWM HOBBIX 3HAHUH, B TOM 4ucie (OPMYIHPOBATH HJICH,
MIOHSTHS, TUTIOTE3bI O (PU3MUYECKUX O0BEKTaX U SBICHUSIX;

] oco3HaHue Ne(PUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00s1acTH (DU3UKH;



e [] TUIaHWPOBAHKE CBOETO PA3BUTHSI B IPUOOPETEHNUU HOBBIX (PU3UUECKUX 3HAHUI;

e [] cTpeMJeHME aHaJIM3UPOBATh W BBIBIATH B3aUMOCBSI3W MPHUPOJABI, O0OIIECTBA U
HSKOHOMMKH, B TOM UHCJIE€ C UCIIOJIb30BaHNEM (PUZNYECKUX 3HAHUI;

e [] OlEHKa CBOMX JEHCTBUH C Yy4&TOM BIMSHHS Ha OKPYKAIOLIYIO CpEAy, BO3MOMKHBIX
r7100aTBbHBIX TOCTIEICTBUM.

METAINPEIMETHBIE PE3YJIbTATBI

B pesymbrate oOCBOCHHS TpOrpaMMbl TO (HU3UKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOyuwaromerocss OyayT cGOpMHpOBaHBI MeTampeaMeTHbIe pe3yabTaThl,
BKJIIOYAIOMIUC ITO3HABATCIILHBIC YHHUBCPCAJILHBIC y‘IGGHBIe HeﬁCTBHH, KOMMYHHUKATHUBHBIC
YHUBEpCaJIbHbIE YUeOHbIC IEHCTBHS, PETYIATUBHbBIC YHUBEPCAIbHbBIC YUeOHbBIE IEHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBble JJornueckue geiicTBUA:

BBISIBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC TIPU3HAKA O0HEKTOB (SIBJICHHIA);
yCTaHABJIMBATh CYIIECTBCHHBIN MPU3HAK KJIACCH(HUKAIIMNA, OCHOBAHMS JJIsi 0000IICHUS
U CpaBHECHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B pacCMaTpUBaeMbIX (akTax, NaHHBIX U
Ha6JHOI[eHI/I$IX, OTHOCAIIIUXCA K (bI/IBI/I‘IeCKI/IM SABJICHUSAM,

BBISIBJISITh TIPUYMHHO-CJICJICTBEHHBIC CBS3M NPU HM3y4CHHH (DU3MUYECKUX SIBICHUUA W
NPOIIECCOB, JIEJIaTh BBHIBOJBI C WCIONB30BAHUEM JICAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKITIIOYCHUH, BBIJIBUTATh THITIOTE3BI O B3AUMOCBSI3SX (DU3MYECKHUX BEIINYHH;
CaMOCTOSITEIbHO  BBIOMpAaTh CHOCOO pemieHus ydyeOHOW (U3MYEeCKOW 3amadyu
(cpaBHEHHME HECKOJBKUX BapHAaHTOB peEIIEHUs, BHIOOpP Hanboyiee MOAXOJSIIETO C
Y4ETOM CaMOCTOSITEJIbHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciieqoBatebcKe 1eiCTBUA:

UCTIOJIB30BaTh BOIIPOCHI KaK UCCIIEAOBATEIILCKUH HHCTPYMEHT TIO3HAHUS;

OPOBOAWTH IO CAMOCTOSITENIBHO COCTABICHHOMY IUIAHY  OIMBIT, HECJIOMKHBIH
bu3HYECKU IKCIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBAaHUE (PU3NIECKOTO SBIICHUS;
OIICHUBATh HA MPUMEHUMOCTh M JIOCTOBEPHOCTh MH(OPMAIINIO, MMOJTYICHHYIO B XOJIE
WCCJICTOBAHMSI MITH KCTICPUMEHTA;

CaMOCTOSATENbHO  (popMynupoBaTh 0000IIEHUS H  BBIBOABI IO  pe3yJbTaTaMm
POBEIEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHHS,

POTHO3UPOBATh BO3MOXKHOE JTAJIbHEHIIIee pa3BUTHE (PU3MUYECKHX TPOIIECCOB, a TAKKE
BBIJIBUTATh TPEIONI0KEHUSI 00 MX Pa3BUTUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Pabora ¢ undopmanmeii:

NPUMEHATh Pa3NUYHBIE METOJbI, MHCTPYMEHTHI M 3alpOChl NPH IOUCKE M OTOOpE
“H(OpPMAIIUU WM TaHHBIX C YIETOM MPEIIOKEHHON yueOHOM Pu3nuecKor 3a1auu;
aHaATM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMALMIO PA3IUUYHBIX
BUJIOB U ()OPM TIPE/ICTABIICHNUS;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAIbHYIO (hOpMy NpeicTaBieHUs HHPOpPMAUU U
WUTIOCTPUPOBATh pelIaeMble 337add HECIOKHBIMH CXEMaMH, IUarpaMMaMH, HHOU
rpaduKoil 1 MX KOMOMHALIUSMHU.



KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

B Xoie oOCyXaeHusi y4eOHOro MmaTepuana, pe3yabTaToB J1abOpaTOpHBIX paboT u
IPOEKTOB 33aBaTh BOIIPOCHI 10 CYLIECTBY 00CYXJaeMOil TEMBI U BBICKa3bIBAaTh UIICH,
HalleJICHHbIE Ha peIIeHUe 3a/1auu U MoAAepKaHue 0JaroxenaTelIbHOCTH O0IEHHS;
CONOCTABIATh CBOM CYXACHHS C CYXKAICHUSIMH JPYTMX YYacTHHKOB JHAJIOTa,
OOHapy>KUBATh Pa3IMYMe U CXOJCTBO MO3HIINH;

BBIPAXKATh CBOIO TOUKY 3PCHHUS B YCTHBIX U MIMCbMEHHBIX TEKCTaX;

nyoJIMYHO  TPEACTABIATh  PE3yJAbTaThbl  BBIIOJHEHHOTO  (U3MYECKOTO  OIbITa
(9KCIIepUMeHTa, UCCIIeI0OBaHUs, TIPOCKTA);

IOHMMAaTh M MCHOJb30BaTh MPEUMYIIECTBA KOMAaHJHON M WHAWBUAYAIbHOH pabOTHI
IPY PELICHUU KOHKPETHOH (PU3MUECKOi MpoOIeMBbl;

NPUHUMATh eI COBMECTHOM JEATENFHOCTH, OPraHW30BBIBaTH ACHCTBHA TO €€
JOCTIDKEHUIO: PacIpeliesiATh PO, 00CYKAAaTh MPOLECCH U PE3yIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHS HECKOIBKUX JTFOJICH;

BBITIOJHATH CBOIO 4YacTh PabOThHI, AOCTUTas KAa4eCTBEHHOT'O pe3yibTaTa IO CBOEMY
HAaIpaBJICHUIO ¥ KOOPIUHUPYSI CBOU JACHCTBHUS C APYTMMH YICHAMU KOMAaH/IBI;
OLICHMBATh KAueCTBO CBOETO0 BKJIaZga B OOMMUH NTPOAYKT MO KPUTEPHSIM,
CaMOCTOATENHFHO ChOPMYTHMPOBAHHBIM yJaCTHHKAMHU B3aHMOJICHCTBUSL.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranuszanms:

BBISBIISATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaLUsAX, TPEOYIOMUX sl PELICHUs
(bU3HYEeCKUX 3HAHUK;

OPUEHTUPOBATbCSA B PA3IMYHBIX NOAXOAAX NPUHATUS PpEUIEHUH (MHIMBHUIYaJIbHOE,
IPUHSITHE PELLICHUS B IPYIIE, IPUHATHAE PELLIEHUI IPYNIIO);

CaMOCTOATCIIBHO COCTAaBJIATHL aJITOPUTM PCIICHUA (bHSH‘IGCKOﬁ 3aa4yu WJIMW I1JIaHa
UCCIICIOBAaHUS C YYETOM HMMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHUPOBATh IIPEIJIaracMble BAPUAHTHI PELLICHU;

JienaTh BEIOOp B OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOJIb, IMOIMOHANIbHBINA HHTEJJIEKT:

JaBaTh aJIeKBaTHYIO OLICHKY CUTYallUU U IpeJiaraTh iaH e€ U3MEHEeHHUS,

OOBSCHATh TPHUYMHBI JOCTHIKEHUS (HEAOCTH)KCHHS) pPE3yJIbTAaTOB MACSITEIbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY;

BHOCHTb KOPPEKTHUBBI B JI€ATEIHHOCTh (B TOM YHCII€ B XOJ BBINOJHEHUS (PU3NUECKOTrO
WCCIICIOBAHMSI WM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENHCTB, W3MEHHUBIIUXCS
CUTYallui, yCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYTHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSIM;

CTaBUTh ce0s1 HA MECTO APYroro 4yejoBeKa B XOJe CIopa WK AUCKYCCUU Ha HAyYHYIO
TeMy, TOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

npu3HaBaTh CBOE MMpaBO Ha OMKMOKY MNpu pemeHud GU3NYecKuX 3aJady WiId B
YTBEPKACHUSIX HA HAYYHbIE TEMbI M TaKOE K€ [PaBo IPYroro.

INPEJIMETHBIE PE3YJIBTATbBI



K xonmy oOydeHust B 7 KJjacce IpeAMETHBIE pe3yJbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y 00YJAIOLTUXCS YMEHHIA:

HUCIIOJIB30BAaTh IIOHATHUA: (bHSI/I‘IeCKI/IG n XUMHUYCCKUE ABJICHHA, Ha6JIIOI[eHI/Ie,
9KCICPUMCHT, MOJCJIb, T'MIIOTC3a, CAUHUIILL q)HSI/I‘IeCKI/IX BCJIMYMH, aTOM, MOJICKYIJIA,
arperaTHbIE COCTOSIHHs BelecTBa (TBEPIOE, KHAKOE, Ta3000pa3HOE), MEXaHHMYECKOE
IBUKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE,  MpPSIMOJUHEIHOE),  TpPaeKTOpHs,
paBHOAEWCTBYIOmas cuia, aedopmarus (ympyras, IUTacTHYECKasi), HEBECOMOCTD,
cooOmIaoNIUecs COCYIbI;

paznuyath sBieHus (aud@y3us, TernaoBoe IBUKEHUE YaCcTUIl BEIIECTBA, pABHOMEPHOE
ABWIKCHUC, HCPABHOMCPHOC IBWIKCHUC, MHCPLIUA, B3aHMO,Z[eI>'ICTBI/Ie TCJI, PAaBHOBCCUC
TBEPABIX TEI C 3aKpPEIUIEHHOW OCBIO BpalleHUs, Iepenada JaBJICHUS TBEPIBIMU
TeJIaMHU, KUAKOCTSIMU U razaMu, aTMochepHoe JaBieHue, JIaBaHUE Tell, TPEeBPaICHUS
MEXAHUUYECKOM HEPTUN) MO ONMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3MUECKUX SBJICHUHN B OKPY)KAIOIIEM MHpE, B
TOM 4YHCJIC (bmnqecxne SABJICHHUA B MPUPOAC: MPUMCPLI ABHUXXCHUA C PaA3JIMUIHBIMU
CKOPOCTAMH B XMBOW M HEXHBOW MPUPOJAE, NECUCTBUE CHIIBI TPEHUS B MPUPOJE U
TEXHHUKE, BIMSHHE aTMOCPEPHOIO AaBJICHHS Ha >KMBOM OpraHusM, IUIaBaHuE pbIO,
pbiHyaru B TCJIC 4YCJIOBCKA, IPpHU 3TOM IMCPCBOAUTH MPAKTHYCCKYIO 3a1a4y B y‘-IGGHyIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKHM ) (PU3NIECKUX SBIICHUM;

ONKCHIBATh U3yUCHHBIE CBOMCTBA TeN U (U3UYECKUE SIBJICHUSA, UCTIONb3Yys (hHU3HUECKUe
BEIMYMHBI (Macca, 00bEM, IMIOTHOCTH BEIECTBA, BPEMsl, MyTh, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIPYTrOCTH, CHUJIa TSKECTH, BEC Tela, Cuja TpPEHUs, IaBJICHUE
(TBEpmOTO TENa, JKUIKOCTH, Ta3a), BHITAIKUBAIONIAS CHJIa, MEXaHWYEeCKas padora,
MOIITHOCTH, IIJICYO CHJIBI, MOMCHT CHIIBI, KOB(b(bI/II_II/IeHT IIOJIE3HOT'O I[eﬁCTBHH
MCXAaHU3MOB, KMHCTHUYCCKAsd M IIOTCHIIMAJIbHas 3H€pI‘I/I5I), Ipu OMUCAHUHN TIPABHUIILHO
TPaKTOBAaTh (PU3NYECKUI1 CMBICI HCTIONb3YyEMbIX BEIMYMH, UX 0003HAYEHUSI U €IUHUIIBI
GU3UYECKUX BEIWYMH, HAXOJIUTh (OPMYIBI, CBS3BIBAIOIIME JAHHYIO (DHU3UYECKYIO
BEJIMYMHY C JPYTUMH BEITUYMHAMH, CTPOUTH TpapUKHd HM3YYCHHBIX 3aBUCHMOCTEH
(U3HYECKUX BEIIUYMH;

XapaKTepu30BaTh CBOMCTBA Tes, (U3WYECKUE SBICHUS W IPOLECCHl, HCIONb3Ys
npaBujIa CIOXKEHHs Cuil (BIIOJIbL OAHOW TpsiMoii), 3akoH ['yka, 3akon [lackamsi, 3aKoH
Apxumesna, TpaBUIO paBHOBecHs phluara (OJ0Ka), «30JI0TOE MPABUIIO» MEXaHUKH,
3aKOH COXpaHEHHMS MEXaHMYECKON OSHEprud, IMpU OSTOM JaBaTh CIOBECHYIO
(bOpMYyITHUPOBKY 3aKOHA U 3alUCHIBATh €70 MATEMATUYECKOE BHIPAKCHIE,

O0BSACHATh (U3UYECKUE SBJICHMsSI, IMPOLIECCHl W CBOMCTBa Teld, B TOM YHUCIE U B
KOHTEKCTE CUTYallMi MPAaKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATH IPUYUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE M3 1—2 JTOTMYECKUX II1aroB ¢ OMopoi Ha 1—
2 W3YYCHHBIX CBOWCTBAa (U3MYECKUX SBICHUH, (HU3UYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemaTh pacu€THble 3amaud B 1-2 nEHCTBHs, MCHONB3Yysd 3aKOHBI U (OPMYIIHI,
CBS3bIBAIOIINC (bHSI/I‘IeCKI/IG BCJIMYMHBI: Ha OCHOBC aHaliu3da YCJIOBHUA 3aJadu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJACTABIATH (DPU3UYECKHE BEIWYMHBI B (OPMYINBI U
IPOBOAMUTH PAcU€Thl, HAXOJUTh CIPABOYHBbIE JIaHHBIE, HEOOXOIUMBIEC Ui PEIleHUs
3aJa4, OLICHUBATh PEATUCTUYHOCTh OTYyYEeHHON (PU3HUECKON BEIUYUHBL,



pacro3HaBaTb HIPOOJEMbI, KOTOPbIE MOXHO pEIIUTb HPU IMOMOUIM (PU3UYECKUX
METOJ0B, B OIMCAHWM MCCIEAOBAHUSA BBIIECIATh IIPOBEPSIEMOE IPEANIOIOKCHHUE
(rumoTesy), paszauyuaTh M HMHTEPIPETHPOBATH MOJYYCHHBIM pe3ynbTaT, HAXOAUTh
OLIMOKH B XOJI€ OTIBITA, JI€aTh BBIBOJKI 110 €T0 PE3yJIbTaTaM;

IIPOBOJUTH ONBITHI N0 HAOIIOJCHHUIO (PU3MUECKUX SBJICHUM MM (PU3MUECKUX CBOMCTB
Tes:  (OPMYIMPOBATH TPOBEPSieMble MPEANOIOKEHUs, COOUpaTh YCTAaHOBKY U3
IPEI0KEHHOT0 000PYA0BaHUS, 3alIUChIBATE X0/ ONbITa U (OPMYJINPOBAThH BHIBOJIBI;
BBINOJIHATh IPSMbIE U3MEPEHUsI PACCTOSHUS, BPEMEHHU, MAcChl Tesla, 00bEMa, CHIIbI U
TEMIIepaTypbl C UCIOJb30BAHMEM AHAJIOTOBBIX U LUGPOBBIX MPUOOPOB, 3aMHCHIBATH
MoKa3aHus MPUOOPOB C YUETOM 3aJaHHON a0COFOTHOM MOTPEITHOCTH U3MEPEHHI;
IPOBOJUTH MCCIICOBAHHE 3aBUCUMOCTH OJHOM (hPM3NYECKON BEITUYMHBI OT JPYroi ¢
UCIIOJIb30BaHUEM TPSMBIX U3MEPEHUH (3aBUCUMOCTH MYTH PABHOMEPHO JIBHXKYIIETOCS
T€Nna OT BPEMEHU JIBUKEHUS TeElla, CUJIBI TPEHUS CKOJIBKEHUS OT BeEca Tejla, KauecTBa
00pabOTKM TMOBEPXHOCTEH Tel M HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOIAAU
CONIPUKOCHOBEHHMSI T€J, CHJIbI YIPYTOCTH OT YAJIWHEHHS IPYKUHBI, BBITAJIKABAIOIIEH
CHIIBI 0T 00BbEMa TOTrPYKEHHOM YacTH Tela M OT IUIOTHOCTH JKHMJIKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTHU TeNa, OT TIJIyOWHBI, Ha KOTOPYIO IOTPYKEHO TeJo,
YCIOBUH IJIaBaHMs TeJ, YCJIOBHI paBHOBECHs pblyara M OJIOKOB), y4yacTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIENOBaHMs, COOMpaTb YCTAHOBKY M BBIIOJHATH
U3MEpEeHus, clenys MpeUIoKeHHOMY IJIaHy, (PMKCHPOBATh PE3yNbTaThl IMOTY4YEHHOU
3aBUCUMOCTH (DU3MYECKMX BEIUYMH B BUJE MPEIJIOKEHHBIX TaOMUI] U T'padHUKOB,
JIEJIaTh BBIBOJIBI 110 pE3YJIbTaTaM UCCIIEIOBaHMS;

IPOBOJUTh KOCBEHHBIE H3MEpPEHUs (PU3MUECKHX BEIUYMH (IUIOTHOCTh BEIIECTBA
KUAKOCTH MW TBEPAOrO Tela, CWIA TPEHMs CKOJBXCHHs, MABJICHHE BO3.yXa,
BBITAJIKMBAIOIIAs CHWJIA, JCWCTBYIOIAs Ha IMOTPYKEHHOE B KHUAKOCTb TEJO,
KO3(QHUIMEHT TMOJE3HOr0 JCHCTBUS MPOCTBIX MEXAHH3MOB), CIEAYS MPEIIOKEHHOU
MHCTPYKLMU: TIPU BHIMOJIHEHUHN U3MEPEHHUI COOMPATh HIKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIIATH 3HAYEHUE MCKOMOM BEIIMYUHBI,

coOmoaTh TpaBWIa TEXHUKH OE€30MacHOCTH TIpu paboTre ¢ J1abopaTOpHBIM
000pyI0BaHNEM;

yKa3plBaTh MPUHLUIBI JEUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JTUHAMOMETP, COOOIIAIOIIHECS COCYbl, GapOMEeTp, pbluar, MOJBUKHBIN U
HETOABMKHBIN OJIOK, HAKJIIOHHAS IJIOCKOCTB;

XapakTepu30oBaTh MPUHLUIBl JCHCTBUS H3YYEHHBIX MNPHOOPOB M TEXHHUYECKUX
YCTPOMCTB C OMOPOHl Ha WX ONHCAaHUSA (B TOM YHCIE: MOAIIUITHUKH, YCTPOHCTBO
BOJIOIIPOBO/A, THUAPABIMYECKUM MpPecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HAacCoC,
apeoMeTp), MCIONb3Ysl 3HAHUS O CBOMCTBAX (PU3MUYECKHUX SIBIICHUHA M HEOOXOIUMBIC
(u3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

NOPUBOAUTH TPHUMEPHl (HAXOAUTh HMH(POPMAIMI0 O MpHUMEpax) MPAKTHYECKOTO
UCMOJIb30BaHUSl (PU3MUECKUX 3HAHUM B IIOBCEAHEBHOM MXU3HM [uld oOecledyeHus
0€30IaCHOCTH TNpH OOpaIleHud ¢ OpudopaMH M TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpaHEHHsI 3/I0pOBbSI M COOJIOACHUS HOPM SKOJIOTUYECKOTO TIOBEJCHHUSA B
OKpYKalollleil cpee;

OCYILLECTBIIAATh OTOOP HMCTOYHUKOB HH(oOpManuu B MHTepHETe B COOTBETCTBHM C
3aJJaHHBIM IIOMCKOBBIM 3alIpOCOM, HA OCHOBE MMEIOIMXCS 3HAHUHN U ITyTEM CPAaBHEHUS



pa3IMYHBIX UCTOUYHUKOB BBIICNATh HH(OPMALIHMIO, KOTOpas SABJSETCS POTUBOPEUNBOM
WJIH MOET OBITh HEJIOCTOBEPHOI;

UCIIOJIb30BaTh MPHU BBHIOJHEHUN y4eOHBIX 33/1aHUil HayYHO-TIOMYJISPHYIO JIUTEpaTypy
(GU3MUeCKOro cojaep)kaHus, CIOpaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BIAJETh NpPUEMAaMU KOHCHEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHMOpMALMM U3
OJIHOI 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpAaTKUE MHCbMEHHBIC U YCTHBIE COOOLICHHS HAa OCHOBE 2—3
UCTOYHUKOB MH(OpManuu (Gpu3nyeckoro cofepkaHus, B TOM 4Hcie MyOIuYHO AeaTh
KpaTKhe COOOIIEHUS O Pe3ysIbTaTax MPOEKTOB WM YUEOHBIX MCCIEOBAHUH, IIPU STOM
IpPaMOTHO HWCHOJb30BaTh M3YYCHHBIM TOHATUHHBIA ammapar Kypca (QHU3HKH,
COIIPOBOKAATh BBICTYIIJICHUE NIPE3CHTALEN;

IIPY BBINOJIHEHUH Y4E€OHBIX NTPOEKTOB M UCCIIEAOBAHUI pacrnpenessaTh 00A3aHHOCTH B
TPYyIIE B COOTBETCTBUH C ITIOCTABJICHHBIMU 3aa4aMH, CJICAUTH 3a BBIIIOJIHEHUEM IIIaHA
NeUCTBUHM, aJeKBaTHO OLICHMBATh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTh IPYIIIBI,
BBICTPAauBaTh KOMMYHUKATUBHOE B3aUMOAECUCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOILUX.

K xonmy oOyuenust B 8 kJiacce mpeaMeTHBIE pe3yiabTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHUM:

UCIOJIb30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE ABHKEHHE aTOMOB U
MOJIEKYJI, arperatHbleé COCTOSIHMsI BEILECTBA, KPUCTANIMYECKUE U aMop(dHbIe Tena,
HACBHIIIEHHBI M HEHACBIIICHHBIH Map, BIaXKHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSSA
DHEPIrHUs, TEILUIOBOM JBUIATElb, HIEMEHTAPHBINA JIEKTPUUYECKUN 3apsll, HIEKTPUIECKOE
110JIe, MPOBOJHUKU WU JAMUAJIEKTPUKH, NOCTOSHHBIA 3JIEKTPUUYECKUM TOK, MAarHUTHOE
1oJe;

pa3nuuarh SBJIEHUS (TEIJIOBOE DPACHIMPEHME M CKaTHe, TeIulolepenada, TEIIoBOe
paBHOBecHE, CMayMBaHME, KalWUIAPHBIE SIBJICHUS, HCHApeHHe, KOHJEHcalus,
IUIaBJIeHWEe,  KpUcTamu3anus  (OTBepJeBaHME),  KUIEHHWE,  TeIJlonepenaya
(TEerUIONpPOBOJHOCT, KOHBEKIMSA, M3IyYCHHE), DJIEKTpHU3alus TeJ, B3auMoJeicTBUe
3apsiioB, ACUCTBUS IJIEKTPHUUECKOrO0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJIEiCTBHE
MarHuTOB, AEUCTBHE MAarHUTHOIO IOJI1 Ha MPOBOAHHMK C TOKOM, 3JIEKTPOMAarHUTHas
UHAYKLIHS) 10 ONMCAHUI0O HUX XapaKTEpHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3MUECKOE SBICHUE;

pacno3HaBaTh IPOSIBIECHUE U3YUYEHHBIX (U3UYECKUX SBJICHUN B OKPYXAIOIEM MUDE, B
TOM 4uuciae (U3NYECKHE SBICHUS B MPHPOJE: TOBEPXHOCTHOE HATSHKEHUE U
KallWUISIPHBIE SBJICHUS B HIPUPOJE, KPUCTAUIbI B Ipupone, usnydeHue CoiHia,
3aMep3aHue BOAOEMOB, MOPCKHE OpH3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
AIIEKTPUYECKUE SIBJICHUS B aTMocdepe, dIEKTPHUECTBO IKHUBBIX OPraHU3MOB,
MarHuTHOE moJsie 3eMid, Jpeld MOJIOCOB, pOJIb MAarHUTHOTO MOJIS JJIS JKU3HU Ha
3emiie, MOJSIPHOE CHUSIHME, IIPU 3TOM MEPEBOAUTH MPAKTHUYECKYIO 3a]aduy B y4eOHYIO,
BBIJICNIATH CYIIIECTBEHHBIE CBOMCTBA (TPU3HAKHN ) (GU3HUECKUX SIBICHHI;

OTKCHIBATh M3YYEHHBIC CBOMCTBA TeN U (PU3MUECKUE SBICHUS, UCIIONb3Ys (PU3NYECKHE
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHSAS HHEPIus, KOJIMYECTBO TEIUIOTHI, YyJeNbHas
TEIUIOEMKOCTh ~ BEILLECTBA, yJelbHAas TEIUIOTa IUIABJIECHUS, YAENIbHas TeEIIoTa
napooOpa3zoBaHMs, yAEIbHAs TEIJIOTa CrOpaHHs TOIUIMBA, KOA(QUIIMEHT IMOJIE3HOTO
JeMCTBUS TEIUIOBOW MAIIMHBI, OTHOCHUTENbHAS BIAXXHOCTb BO3]lyXa, 3JIEKTPUUECKHUH
3apsil, CHUJa TOKa, JJIEKTPUUYECKOE HAaMpsKeHUEe, CONPOTUBJIECHUE IPOBOAHMKA,
yIIeIbHOE CONPOTHBIICHUE BEIIECTBA, pab0Ta U MOLIHOCTH 3JIEKTPUYECKOTO TOKA), MIPH



ONKMCAHUU TMPABWIBHO TPAKTOBaTh (DU3MUECKHI CMBICI HCIOJb3yEMbIX BEJIUYMH,
0003HauCHHs M eIMHUIIBI (PU3NYECKUX BEIMYUH, HaXOAUTh (POPMYIIBI, CBA3BIBAIOIINE
JAHHYIO (U3UYECKYI0 BEIUYMHY C JAPYIMMH BEIMYUHAMHU, CTPOUTH Trpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYUH;

XapaKTepu30BaTh CBOMCTBA Tes, (U3WYECKHE SBICHUS W MPOLECCHl, HCIONb3Ys
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpUHM CTPOEHUS BEIECTBA,
IOPUHLMII CYNEPHO3ULMH MOJeH (HAa KaueCTBEHHOM YPOBHE), 3aKOH COXPAHEHHUS
3apsna, 3akoH OMa ais ydyacTka Lenu, 3akoH JDxoymns—JIeHuna, 3aKkOoH COXpaHEHHUs
SHEPruu, MPU ATOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHAa M 3alUCHIBATH €r0
MaTEeMaTUYeCKOe BBIPAXKEHUE;

OOBSICHATh (pU3MYECKHE TMPOLECCHl M CBOWCTBA Tell, B TOM YHCIE M B KOHTEKCTE
CUTyarun MPaKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIAATD
NPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTHYECKUX INAroB ¢
oropoif Ha 1-2 U3y4eHHBIX CBOMCTBA (PM3NYECKUX SBICHUHN, (PU3UUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemarh pacdy€THbIe 3amadd B 2—3 JEHCTBHs, HCIOJB3Ys 3aKOHBI W (POPMYIIHI,
CBs3bIBaOIIME (U3MUEeCKHe BEJIMYMHBL: HAa OCHOBE aHalW3a YCJIOBHS 3aJaud
3aMUCBIBaTh KPATKOE YCJIOBHE, BBISBIATH HEJOCTATOK JAHHBIX JUISl PELICHUS 3aJauH,
BBIOMPATH 3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE Ui €€ PelIeHUs, TPOBOIUTH PACUEThI U
CpaBHUBATh MOJIyUCHHOE 3HAUCHUE (PU3MUECKON BEIIMYMHBI C U3BECTHBIMU JTAaHHBIMH;
pacrmo3HaBaTh MPOOJEMbI, KOTOpPbIE MOKHO pPEIIUTh MpU TOMOIIU (PUINYECKUX
METOJOB,  MCIONb3ysd  OINUCAHUE  MCCIEAOBAaHUSA,  BBIAEHATH  IIPOBEPSIEMOE
IIPEANOJI0KEHNE, OLEHUBATh IPaBUIBHOCTh NOpSAJIKA IPOBEICHUS HCCIEIOBAaHUS,
JienaTh BbIBOJIBL;

IPOBOJIUTH ONBITHI MO HAOIIOJCHUIO (PU3MUECKUX SBICHUMA WM (PU3MUECKUX CBOMCTB
Ten (KamWwUISIPHBIC SIBICHUS, 3aBUCHMOCTb JIaBJICHUS BO3QyXa OT €ro o0Onéma,
TEMIIEPATYPbI, CKOPOCTH MPOLIECCAa OCTHIBAHUS U HarPEBAHUS IPU U3JIyUYEHUU OT LIBETA
u3Nyyarouiel (morsiomaronieil) TMOBEPXHOCTH, CKOPOCTh HCIApEHUs BOABI OT
TEMIIEpaTypbl KUAKOCTH M IUIOHNIAAM €€ TMOBEPXHOCTH, OJJIEKTPU3aLMs Tel U
B3aMMOJIEMCTBUE DIIEKTPUUECKUX 3apsiiOB, B3aUMOJECHCTBUE IMOCTOSHHBIX MAarHUTOB,
BU3YalIM3alysl MAarHUTHBIX TOJIEH NOCTOSHHBIX MAarHUTOB, JEMCTBUSI MAarHUTHOTO IOJIS
Ha IPOBOJHHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHWTa, CBOWCTBA 3JIEKTPOIBUTATEINS
MOCTOSTHHOTO TOKa): (opMyaupoBaTh NPOBEpsSEMbIe MPEANOIOXKECHHs, COOMPAThH
YCTAHOBKY M3 TMPEUIOKEHHOr0 00OpYZOBaHMs, ONUCHIBATH XOA OIBITa U
(bopMyIHMpOBaTH BHIBOJIBI;

BBIIIOJIHATH NPSIMbIE U3MEPEHHSI TEMIEPATYPbl, OTHOCUTEIBHON BIAXXHOCTH BO3/1yXa,
CHJIBI TOKa, HANpSHKEHUS C HCIOJb30BAHHMEM AaHAIOTOBBIX NPHOOPOB U JATYMKOB
buznyecKux BENWYMH, CPAaBHHMBATh pE3YJbTAaThl H3MEPEHUN C Y4€TOM 3aJaHHOMN
a0COJIFOTHOM MOTPEITHOCTH;

IPOBOJIUTH MCCIICOBAHHE 3aBUCUMOCTH OJHOM (PM3NYECKON BETUYMHBI OT JIPYroi ¢
HCIIOJIb30BAaHUEM MPSAMBIX M3MEPEHUN (3aBUCHMOCTH COMPOTHUBIICHUS MPOBOJHUKA OT
€ro JUIMHBI, IUIOIIAJU MOMEPEYHOI0 CEYEHMsI M YJENbHOIO CONPOTUBIICHUS BEIIECTBA
IIPOBOHMKA, CUJIBI TOKA, HIYLIETO Yepe3 MPOBOJHUK, OT HANPSIKEHUS HA POBOJIHUKE,
HCCJIEIOBAaHKUE TIOCJIEI0OBATEIbBHOIO W MMapajljIeIbHOTO COEIWHEHUN MPOBOJAHUKOB):
IUTAHUPOBATh UCCIEOBaHNE, COOMPAaTh YCTAaHOBKY M BBIMOJIHATH M3MEpPEHUs, CIeays



IpeAI0KEHHOMY IIIaHy, GUKCHPOBATh PE3YNIbTAThl MOTYYEHHOH 3aBUCHMOCTH B BUE
TaOIHI U TPaQUKOB, AETATh BEIBOABI 110 PE3yJIbTaTaM HUCCIIEI0BaHMS;

® [IPOBOJIUTH KOCBEHHBIC M3MEPEHMS (PM3NYECKUX BEIUYMH (yIelbHas TEII0EMKOCTb
BEIIIECTBA, COMPOTUBIICHUE MPOBOJHUKA, pab0Ta U MOIIHOCTh AJIEKTPUYECKOT'O TOKA):
IUIAHUPOBAaTh HM3MEPEHHsI, COOMpaTh OSKCHEPHUMEHTAIBbHYIO YCTAHOBKY, CIEIys
HpeAI0KEHHON HHCTPYKIIUH, ¥ BEIYUCIISTH 3HAUCHUE BEJTMYMHEI,

e coOmonaTh TMpaBWa TEXHUKH O€30MacHOCTH TMpH paboTe ¢ J1abOpaTOpHBIM
00opyI0BaHUEM;

® XapakTepu3OBaTh MPUHLUIBI JCHCTBHS H3YYEHHBIX MNPHOOPOB U TEXHHUYECKUX
YCTPOWCTB € OMOPOM HAa WX OMHCaHMSA (B TOM YHCIE: CHCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMETp, BOJBTMETP, CUETUMK 3JIEKTPHUUECKOU
SHEPTUHU, DIIEKTPOOCBETUTEIbHBIE MPUOOPHI, HArpeBaTeNbHbIE AJIEKTPOIPHOOPHI
(TpuMepBI), 3NEKTPUYECKUE TPEIOXPAHUTENHN, 3JIEKTPOMATHHUT, 3JCKTPOABUTATEIH
IIOCTOSTHHOTO TOKA), HCHOJNB3YyS 3HAaHUS O CBOMCTBAaX (HM3MYECKUX SBICHUH W
HEo0X0uMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

® pacro3HaBaTh NPOCThIE TEXHHUUYECKHE YCTPOHCTBA M W3MEPUTENbHBIE MPUOOPHI MO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (SKUJKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETD,
THTPOMETp, ABHIATENb BHYTPEHHETO CTOPAHUS, JIEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMBI JNIEKTPUYECKUX IICTICH C IOCIe0BaTEeIbHBIM M MapaJUIeIbHBIM COCIUHEHUEM
3JIEMEHTOB, pa3nyasi yCIOBHbIE 0003HAYECHUS JIEMEHTOB JIEKTPHUUECKUX LIETeH;

® [PUBOAMTH MpHUMEPHl (HAXOAUTH HMH(POPMAIMIO O TMpHUMEpax) MPAKTHYECKOTO
UCIIOJIb30BaHUSl (PM3MUECKUX 3HAHUM B TOBCEAHEBHOM MHU3HH Uil OOECIeYeHHUs
0€30IaCHOCTH MpH OOpaIleHuu ¢ [pudopaMH M TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpaHEHHsSI 3J0POBbS M COOJIOAEHHS HOPM OKOJOTMYECKOTO TOBEACHHUS B
OKpYKalolllei cpee;

® OCYILECTBJIATH IMOMCK HHpopMauuu (usnyeckoro coxaepkanust B MHTepHeTe, Ha
OCHOBE HMMEIOUIMXCS 3HAaHUM M IyTEM CPAaBHEHHS JIONOJHHUTEIBHBIX HCTOYHHKOB
BBIJICJIATE MH(POPMALMIO, KOTOpasi SBIAETCS NPOTUBOPEUMBON MIM MOXET OBITh
HEJIOCTOBEPHOM;

®  JICIIOJIB30BATh NPH BBIMOJHEHUH y4eOHBIX 33aHUM HAYYHO-HIOMYJISIPHYIO JIUTEPATYPY
($U3MUECKOro CcojAep)KaHUs, CIpaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BIAZeTh NpHEMaMH KOHCIEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHus HH(opManuu u3
OJIHOI 3HAKOBOW CHCTEMBI B JPYTYIO;

e co3/1aBaTh COOCTBEHHbIC MHUCHMEHHBIE M KpaTKHE YCTHBIE COOOIIEHHs, 0000Imas
UHPOPMALIMIO U3 HECKOJBKUX HCTOYHHMKOB (DU3MYECKOTO COJEpIKAaHUS, B TOM UHCIIE
nyoJIMYHO  TPEACTaBIATh  PE3yAbTaTbl MPOCKTHOM  HWIJIM  UCCIEN0BATEIbCKON
JIeATENIFHOCTH, IPU 3TOM T'PAaMOTHO HCIIOIB30BATh U3yYCHHBIN MOHSATHHHBIA ammapar
Kypca (DU3UKH, CONIPOBOXKIATH BHICTYIUICHNE MTPE3CHTALNCH;

® [IpU BBHINOJHEHHH Y4YEOHBIX TPOEKTOB M HCCIEAOBaHMNA (U3NYECKUX IPOLECCOB
pacnpenensaTh O0OS3aHHOCTH B TPYIE B COOTBETCTBHH C IOCTABJICHHBIMHU 3aJadaMHy,
CIICIUTHh 32 BBIMOJIHEHHEM IUIaHA JEHCTBUA M KOPPEKTUPOBATh €ro, aJeKBAaTHO
OLICHMBATh  COOCTBEHHBIM BKJIaJ B  JIEATENBHOCTh  TIPYNINBI, BBICTPaMBaTh
KOMMYHUKAaTHBHOE B3aUMO/ICHCTBUE, IPOSIBIISS TOTOBHOCTh pa3peIaTh KOH(IUKTHIL.

K xoHmy oOy4deHus B 9 Kjacce mpeaMETHBIE pe3yiIbTaThl HA 0A30BOM YPOBHE JOJKHBI

OTpaXkaTh C(HOPMUPOBAHHOCTH Y 0OYJAIOLIUXCS YMEHHIA:



UCIIONIb30BAaTh TMOHATHS: CHCTeMa OTcuéTa, MaTepualbHas TOYKa, TPACKTOPHUS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOr0 IBUXKEHUS, nedopmanus (yrnpyras, IiacTuyeckas),
TPEHHME, LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb W NEPErpy3KH, LEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSKECTH TBEPAOTO Tejia, paBHOBECHE,
MEXaHU4YeCcKhe KoyiebaHUsi U  BOJIHBI, 3BYK, UH(GpPa3ByK M  YJIbTPa3BYK,
3JIEKTPOMArHUTHbIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJH, CBET, OJU30PYKOCTh U
JaTbHO30PKOCTh, CHEKTPhl HCIIyCKaHHWsl W TMOTJIOlIeHus, anbda, Oera- M Tramma-
U3JTy4EHUs, U30TOIBL, SJEpHasi YHEPreTHUKA;

pasznuyath SBJICHUS (PaBHOMEPHOE M HEpPaBHOMEPHOE NPSIMOJIMHEHHOE IBHUYKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBMKEHHE, CBOOOIHOE MaICHUE TeJl, PABHOMEPHOE
JNBUKEHHE 10 OKPYKHOCTH, B3aUMOJECHCTBUE TeJ, PEaKTUBHOE JIBUYKEHUE,
KoJiebaTebHOe JBMIKEHUE (3aTyXarollhue W BBIHYXICHHBIC KoJieOaHUs), PE30HAHC,
BOJIHOBOE JBIDKEHHE, OTPaXEHHE 3BYKa, MPSIMOJIMHEHHOE pPACIPOCTPaHEHUE,
OTpaXEHUE U MPEIOMIIEHHE CBETA, [IOJTHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JI0KEHHE
0ermoro cBera B CIEKTP M CJIOXKEHUE CIEKTPAIbHBIX I[BETOB, ITUCIEPCUSl CBETa,
€CTECTBEHHAsl PaJUOAKTHUBHOCTh, BOZHUKHOBEHHE JMHEHYATOro CHEKTpa H3JIY4eHHs)
[0 OINMCAaHUIO UX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, JEMOHCTPHUPYIOLIMX
TaHHOE (PU3HUECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBIECHUE U3YUCHHBIX (QU3NYECKUX SBICHUM B OKpYXKaloleM Mupe (B
TOM 4Hclie (U3NYECKHEe SBICHHUS B MPUPOAE: NMPHIUBBI U OTIUBBI, JBI)KEHUE TJIAHET
ConHeyHOM cuCTeMBl, PEaKTUBHOE JIBUYKEHHUE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMHYECKHE BOJIHBI, IIYHaMH, 3XO, IIBETa Te,
ONTUYECKUE  SBJICHUSA B  TNPUPOJAE, OWONOTHYECKOEe  JeCcTBHE  BUAMMOTIO,
yAbTPa(UOIECTOBOTO U PEHTICHOBCKOTO HW3IY4YE€HUH, €CTECTBEHHBIN paJuOaKTUBHBIN
¢doH, KOCMHUYECKHE JIy4H, PaJUOAKTHUBHOE W3IYYEHHE NPUPOJIHBIX MHUHEPAJIOB,
NeiiCTBUE PaJlMOaKTUBHBIX M3JIyYeHHI Ha OpraHu3M YeJOoBeKa), MPU 3TOM NEPEBOAUTH
NPaKTUYECKYIO 3aady B Y4eOHYIO, BBIIENATH CYIIECTBEHHBIC CBOMCTBa (IIPU3HAKH)
(GU3NUECKUX SBICHHIA;

ONKCHIBATh U3yUCHHBIE CBOMCTBA TeN U (U3UUYECKUE SIBICHUSA, UCTIONb3Yys (hU3HUECKUe
BEJIMYMHBI (CPEIHSISI U MTHOBEHHAs! CKOPOCTH Tella MPU HEPABHOMEPHOM JBIIKEHHH,
yCKOpEHUEe, MepeMellleHne, MyTh, YIJIoBask CKOPOCTb, CUja TPEHMs], CUja YIPYTrOCTH,
CUJIa TSKECTHU, YCKOPEHHE CBOOOJTHOTO MaJeHHs, BEC Tesla, UMIYJIbC Teja, UMITYJIbC
CHJIBI, MEXaHUYECKasi paboTa U MOIIHOCTh, MOTEHIMANIbHAS YHEPTUs Tela, MOJHATOrO
HaJl IOBEPXHOCTBIO 3€MJIM, IOTEHI[MAJIbHAS SHEPTUSI CHKATOM MPYKUHBI, KWHETHUUYECKAs
SHEprus, MOJHAS MeXaHWuYecKas SHEeprus, IMepuoj M 4YacToTa KoJieOaHWi, JIHMHA
BOJIHBI, TPOMKOCTb 3ByKa W BBICOTAa TOHA, CKOPOCTb CBETa, MOKAa3aTelb MPeOMIICHUS
Cpezbl), IPU ONUCAHUM TPABWIBHO TPAKTOBATH (PU3MUECKUI CMBICI HCIOIb3YEMbIX
BEJIMYMH, OOO3HAYECHUS M EIUHUIBl (PU3MUECKUX BEJIMYMH, HAXOAUTH (POPMYIIBL,
CBSI3BIBAIOIIME JAHHYIO (DM3MUECKYIO0 BEJIMYHHY C JPYTUMHU BEIUYMHAMHU, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3UUECKUE SIBICHUS M MPOLECCHI, UCIONb3Ysl 3aKOH
COXpaHEHMsI DHEPIHH, 3aKOH BCEMHUPHOIO TSITOTEHUS, MPUHIUI CYNEPHO3ULUN CHUII,
IPUHLINI OTHOCUTENBbHOCTH ["anunes, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPAXKEHMsSI M TIPEIOMIIEHHS CBETA, 3aKOHBl COXPAHEHHUs 3apsAJ0BOro H
MacCcOBOTO 4YHCEN TMpHU SAEPHBIX pPEaKIHsIX, MpH 3ITOM JaBaTh CJIOBECHYIO
(bopMyITHUPOBKY 3aKOHA U 3alMCHIBAaTh €T0 MaTEMaTHUYECKOE BhIPAKEHHE;



OOBACHATh (PU3MUECKHE MPOIECChl W CBOMCTBA TEd, B TOM YHCIE U B KOHTEKCTE
CUTyallul  NPAaKTUKOOPHUEHTHUPOBAHHOTO  XapakTepa:  BBIABIATH  MPUYHUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 2—3 JIOTHYECKUX II1aroB ¢ OMOPOi Ha 2—
3 u3yuyeHHBIX CBOMCTBa (U3MYECKUX SIBICHUH, (U3NYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTE;

pemaTh pacuéTHbIE 3a/1a4u (OMHUPAIOIINECS Ha CUCTEMY U3 2—3 ypaBHEHHI ), UCTIOIb3YS
3aKOHbI U (OpPMYJbI, CBSI3bIBAIOLIME (PU3WYECKHE BEIMYMHBI: HAa OCHOBE aHaIU3a
yCIIOBUSL 3a/ladydl 3allUChIBaThb KPAaTKOE YCJIOBHME, BBISABIATH HEJOCTAIOUINE WU
U30BITOYHBIC JTaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIbI, HEOOXOAMMBIE UIS PELICHUS,
NPOBOIUTH PACUYETHl M OICHMBATh PEATUCTUYHOCTh MOJYYEHHOTO 3HAYCHUS
(U3UYECKON BETMYHUHBL;

pacrmo3HaBaTh MPOOJEMbI, KOTOpPbIE MOKHO pPEIIUTh MpPU TMOMOIIU (PUINYECKUX
METOJIOB,  MCIOJNb3ysd  ONUCAaHUE  KCCIEAOBaHWA,  BBIAEIATH  IPOBEpsieMoe
IPENIOJIOKEHNEe, OLIEHWBATh MPAaBUWJIBHOCTh TMOPSAKAa IPOBEICHHS HCCIEA0BaHUSA,
JIeNaTh BBIBOJIbI, HHTEPIIPETUPOBATh PE3yIbTaThl HAOIIOICHHUI U OIBITOB;

IPOBOJIUTH ONBITHI MO HAOMIOJCHUIO (PU3MUECKUX SBICHUHA WM (PU3HMUECKUX CBOMCTB
Tel (M3y4eHue BTOpOro 3akoHa HbIOTOHaA, 3aKOHA COXpaHEHHs YHEPIUHU, 3aBUCUMOCTh
nepuoja KojiebaHuii MPy>KUHHOTO MAasITHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI U
HE3aBUCHUMOCTh OT aMIUTUTY bl MaJIbIX KOJICOaHUM, MPSIMOIMHEHHOE pacpOCTpaHEeHHE
CBETa, pPa3JIoOKeHHE Oeloro CBeTa B CIEKTP, M3YUYE€HHE CBOMCTB HM300pa)XeHUS B
IUIOCKOM 3€pKaJle M CBOMCTB H300pakeHHUs IpeIMeTa B COOHMpAIOUIel JIMH3E,
HaOJIOZICHNE CIUIOUIHBIX M JIMHEWYaThIX CHEKTPOB H3IyYCHHS): CAMOCTOSTEIBLHO
cobupaTh yCTaHOBKY U3 U30BITOYHOTO HAOOpa 000pYA0BaHUS, ONMMCHIBATH XOJ OIBITA 1
€ro pe3yibTaThbl, POPMYIUPOBATH BHIBOIBI,

NPOBOIUTH TPU HEOOXOAMMOCTH CEPHIO HPSAMBIX HM3MEPEHMU, OMpeAessisi CpeaHee
3HaYeHHE H3MepseMOl BEIWYMHBI ((OKYCHOE pACCTOSHUE COOMpAIoOUIe JHH3BI),
000CHOBBIBaTh BEIOOD crioco0a u3MepeHust (M3MEPUTEIILHOTO Tpudopa);

IPOBOAMUTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (DM3MUYECKUX BEJIUYUH C HCIOJIb30BAHUEM
OpSAMBIX M3MEPEHMH (3aBUCUMOCTh IyTH OT BPEMEHU IIPH PABHOYCKOPEHHOM
JIBUKEHUM 0e3 HaudalbHOW CKOPOCTH, Nepuojaa KoyieOaHUN MaTeMaTH4ecKOoro
MasiTHUKa OT JUIMHBI HUTH, 3aBUCUMOCTH YIJla OTpa)K€HHUsS CBETa OT yrja MajaeHus u
yIi1a MperoMIICHHUs OT yIJia MajeHus1): TUIaHUPOBaTh MCCIEOBAHUE, CAMOCTOSTEIEHO
coOMpaTh YCTaHOBKY, (DUKCHUPOBATb pe3yAbTaThl IOJYYEHHOW 3aBUCHUMOCTHU
¢bu3nyecKux BETUYMH B BUAE TaOMUIl U rpaduKoB, J1e1aTh BBIBOJBI MO pe3yJbTaTaM
UCCJIEJIOBAHUS,

NPOBOJIUTH KOCBEHHBIC H3MEPEHUS (UINUECKUX BEIUYMH (CpelHss CKOPOCTh U
YCKOpEHHUE Teja MPU paBHOYCKOPEHHOM ABM)KEHHUH, YCKOPEHHE CBOOOIHOTrO MajeHMUs,
KECTKOCTh TPYKUHBI, KOXPPHUIMEHT TPEHHUs] CKOJIbXKEHHUs, MeXaHHuecKas padora u
MOIIHOCTb, YacTOTa M TMepHoj KojeOaHWi MaTeMaTHYeCKOr0 W MPYKUHHOTO
MasTHUKOB, ONTHYECKas CHUJia COOHMpAONIe JIMH3bI, pPaJUOAKTUBHBIA (OH):
IUTAHUPOBATh M3MEPEHHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIIIOJIHATH
U3MEpEHus], Cleays NPeyIOKEHHON MHCTPYKIMH, BBIYUCIATH 3HAYCHHUE BEJIMYMHBI U
aHaATM3UPOBATh TIOJIyYEHHBIC PpE3yNbTaThl C Y4E€TOM 3aJaHHOM IOTPEIIHOCTH
W3MEPEHHI;

coOmoaTh TpaBWIa TEXHUKH OE€30MAacCHOCTH TIpu  paboTe ¢ J1abopaTOpHBIM
000opyI0BaHNEM;



pa3nuyaTh OCHOBHBIE NpPU3HAKU M3YYEHHBIX (PU3MUECKHX MOJeliel: MaTepuaibHast
TOUYKa, aOCONIOTHO TBEPIOE TENO, TOYEUHBIM HMCTOYHUK CBETa, JIyd, TOHKas JIMH3a,
TUTAHEeTapHasi MOZIENIb aTOMa, HYKJIOHHAs! MOJIENIb AaTOMHOTO SIpa;

XapaKTepu30BaTh NPUHIUIBI JIEHCTBUS W3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOH HA UX ONMUCAHUS (B TOM YKCIE: CIUIAOMETP, JATUUKH ITOTOKCHHUS,
paccTOsSHUS U YCKOPEHHUSI, paKeTa, 9X0JI0T, OYKH, IEPUCKOII, oToanmapaT, ONTHICCKIE
CBETOBOJIbl, CIIEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), ucronb3ys 3HAHUA O
CBOMCTBaxX (PU3UYECKUX SBJICHUN U HEOOX0MUMbIC (PU3NIECKHE 3aKOHOMEPHOCTH;
UCIIOJIb30BAaTh CXEMBl U CXEMATHUYHBIC PUCYHKH U3YYCHHBIX TEXHUYECKHX YCTPOUCTB,
U3MEPUTENIbHBIX NMPUOOPOB M TEXHOJOTMYECKUX MPOLIECCOB MPHU PEUICHUH Y4eOHO-
MPAKTUYECKHUX 3a/1a4, ONITHUYECKUE CXEMBI JJISl MOCTPOCHHSI U300paKECHHU B MIIOCKOM
3epKalie ¥ COOMparomieit TuH3e;

NPUBOAUTH TPHUMEPHl (HAXOAUTh HWHGOOpPMAIMIO O TMpUMEpax) MPaKTUIECKOro
UCIOJIb30BaHUsl (DM3MYECKUX 3HAHUM B TOBCEAHEBHOW KHU3HU s oOecredeHus
0e30macHOCTH TPU OOpalleHUH C NPUOOpaMH W TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHMsI 3/I0pOBbSI M COOJIOACHUS HOPM SKOJIOTUYECKOTO TIOBEJCHHUSA B
OKpYXKaroIleH Cpee;

OCYIIECTBIISITh TMOUCK uHGopManuu Qundyeckoro cojepxxkanuss B HTepHere,
CaMOCTOSITENIbHO (DOPMYIHUpPYST TMOUCKOBBIM 3alpoc, HAXOIUTH ITYTH OMPEICICHUS
JIOCTOBEPHOCTH TMOJIyYU€HHOH HWH(GOpMallMu Ha OCHOBE HWMEIOIIUXCS 3HAaHUN W
JOTIOTHUTEIbHBIX HCTOYHHUKOB;

UCIIOJIb30BaTh MIPH BBITIOJHEHUH YYEOHBIX 3a/laHuil HAyYHO-TIOMYJSIPHYIO JIUTEPATYPy
bu3NYeCKOro cojJep>KaHus, CIpPaBOYHbIE MaTepuaibl, pecypchl cetu HWHTepHer,
BIAQJIeTh TMpHEMAMH KOHCIEKTUPOBAHMS TEKCTa, NpeoOpazoBaHus WHGOpMAIUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

C0371aBaTh COOCTBEHHBIEC MMMCHMEHHBIC U YCTHBIE COOOIICHMS HAa OCHOBE MH(MOPMAIIHI
U3 HECKOJIBKUX HCTOYHUKOB (PU3UYECKOTO COACpKAHMS, MYOIUYHO TPEACTABISAThH
pe3yNnbTaThl MPOEKTHOM WIIM MCCIEA0BATENbCKON AESITENIbHOCTH, MPU 3TOM TPaAaMOTHO
WCIIOJIb30BaTh M3YYCHHBIH TOHATUHWHBIN ammapaT u3ydaemMoro paszaena (U3UKA |
COIIPOBOKJATh BBICTYIUICHHWE IMpe3eHTalel ¢ y4éToM OCOOEHHOCTEH ayauTopuu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabnbie IIpakTuueckue
n/n NMpPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pazgen 1. ®usnka u e€ posib B NO3HAHUU OKPYKAKOLIEr0 MUpa
Bbubnuoreka [JOK
1.1 ) - 2
H3HKa - HayKa O pHpoae https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 ) 2 1
HBHHCCKHE BEHHAMHbL https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHEIM METO/I IIO3HAHUS 2 1 bubmorexa [TOK
' v A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Paznen 2. [lepBoHayaibHbIe CBeJeHNS 0 CTPOCHNH BellleCTBA
bu6mmoreka [IOK
2.1 1
Crpoenne semectsa https://m.edsoo.ru/7f416194
29 JIBr>KEHUE U B3aMMOJICICTBUE YaCTHI] ) 1 bubanorexka [HOK
’ BEILIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPETaTHBbIC COCTOANMA BEIIECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBuskeHne u B3auMojieiicTBue Te
bu6mmoreka [IOK
B M
3 CXAHITICCROC JBIDKCHHC 3 https://m.edsoo.ru/7f416194
32 Nuepuusi, Macca, IIIOTHOCTh 4 1 bu6mmoreka [IOK




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

bubmuorexa [JOK

3.3 Crna. Buget cun 14 2 https:/m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB
41 [anenue. Ilepenaua naBneHus TBEPABIMU 3 bubmmoreka [JOK
’ TeJIaMH, )KUJKOCTSIMHU M Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenue xuakoctn > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATMocepHoe naBeHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBHE )KUIKOCTH U ra3a Ha NOTPYKEHHOE 7 3 bubmmoreka [JOK
’ B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Paszgen S. PaboTa 1 MOIIIHOCTB. JHEPIUst
bubmuorexa [JOK
. 1
>1 Pabota u mommocts 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
32 HpocThie mexanm3Mb1 > ! https://m.edsoo.ru/7f416194
bubmuorexa [JOK
>3 Mexanmeckas sueprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 12




8 KVIACC

Kosun4yecTBo 4acos JIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM ungpposbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (witpp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypcsbl
Pa3zpen 1. TenioBble siBJIeHUSA
1.1 CtpoeHue U CBOWCTBA BEIIECTBA 7 bubmorexa [TOK
’ P B https://m.edsoo.ru/7f4181ce
Bbubnuoreka [JOK
1.2 Tenuiossie mpouecce! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nes 2. DiiekTpryeckne ¥ MArHUTHBIE SIBJICHUS
)1 DnekTpruyeckue 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubmmoreka [JOK
’ W UX B3aUMOJICIICTBHE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOAHHBIN NEKTPUUECKUN TOK 20 1 7 hitps://m.cdsoo.ru/ 74181 ce
Bbu6nuoreka [JOK
2.3 MarHuTHbI€ SIBICHUS 6 1 1.5 hitps://m.cdsoo.ru/ 74181 ce
bu6mmoreka [IOK
24 C) 4
JICKTPOMATHHTHAS HEAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KVIACC

Kosun4yecTBo 4acos JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM nudpoBbie
Ne i/l P Konrpoabnbsie IIpakruueckue (witpp )
NporpamMmbIl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHUS
L1 MexaHHYEeCKOe JBMKCHUE U CIIOCOOKI €TI0 10 1 Bbu6nuoreka [JOK
' OIMCaHUs https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B3aumoneiictBue Te 20 1 3
HMOACHETBHE T https://m.edsoo.ru/7f41a4a6
Bbu6nuoreka [JOK
1.3 3aKOHBI COXpaHe 10 3
HIbl COXpAaHCHHA https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Pa3zgen 2. Mexannueckue Ko0J1e0aHus ¥ BOJTHBI
Bbu6nuoreka [JOK
2.1 Mexaandeckue Kojiaeoa 7 3
RARIHCCRHC KOACOATHA https://m.edsoo.ru/7f41a4a6
Bbu6nuoreka [JOK
2.2 MexaHu4ecKkue BO .3 8 1 3
RARIHCCRUC BOTHBL. IBYK https://m.edsoo.ru/7f41a4a6
Htoro no paszneny 15
Pa3zgen 3. DiieKTpPOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbI
31 DIEeKTPOMarHuTHOE MOJE U 6 ) bubmmoreka [JOK
’ 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pazgen 4. CBeToBbIE IBJIEHUSA
4.1 3aKOHBI paclpoOCTPAHEHUSI CBETA 6 2 bubmmoreka [JOK




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

bubmuorexa [JOK
4.2 JIMH3BI 1 ONTHYECKHE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznosxenune 6emoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.ru/7f41ada6
Hroro no pazneny 15
Pazaen 5. KBaHTOBBIE SIBJI€HUS
bu6mmoreka [IOK
5.1 Hcnyckanne u norjoneHne cBeTa aroMoM 4 1 hitps://m.cdsoo.ru/7 41 adat
bu6mmoreka [IOK
32 CTpoenne aTOMHOrO spa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A 1
5.3 JIEPHBIE PEAKIIUU 7 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3zaen 6. [loBTOpUTEILHO-0000 1AM MOYJIb
[ToBTOpeHue u 0000IIEHNE COIEPIKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢husuku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







IHHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

KonTpoabHsbie

Bcero
padoThI

IIpakTH4eckue
padoTsbI

JlaTa
U3yUeHust

JJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcebl

®du3nKa — HayKa O PUPOJIE.
SIBnenuns npuponsl. dusnyeckue
SIBIICHUS

Mexanndeckue, TeIIOBEIE,
AJIEKTPUUYECKUE, MAaTHUTHBIC,
CBETOBHIE, 3BYKOBBIC SIBIICHHS

dusnyeckue BeTUYUHBI U UX
U3MepeHue

Ypok-uccnenosanue "M3mepenue
TEMIEPATYPHI IPU TOMOIIH
KUAKOCTHOTO TEPMOMETpA U JaTUUKA
TeMIepaTyphl”

Kak ¢usuka u qpyrue ecTeCTBEHHbBIE
HayKH{ U3Y4aroT IPUPOY.
EcrecTBeHHOHAYUHBI METO
no3HaHus. Onucanue GU3NIECKUX
SIBJICHUU C IIOMOILLIO MO

bu6mmoreka [IOK
https://m.edsoo.ru/ff09{72a

VYpok-uccnenosanue "IIposepka
TUIIOTE3bl: AAJIHOCTD IOJIETA IIAPHKA,
MYLEHHOTO FOPU30HTAIBHO, TEM
Oosblie, yeM O0JbIIe BHICOTA ITycKa"




Crpoenue BemectBa. OMbITHI,

7 JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE bubmorexa LIOK
p p https://m.edsoo.ru/ff09fe0a
BEIIlECTBa
8 JIBU>KEeHUE YacTHll BEIIECTBA buGnnorexa LIOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OMbITHI 110
9 HAOJIO/ICHUIO TETIOBOTO PACIIUPEHUS
rasoB»
10 ArperaTHble COCTOSIHMSI BELLIECTBA
B3anmocBs3b Mexy CBOMCTBAMU
BEIIIECTB B PA3HBIX arperaTHbIX
1 COCTOSIHUSIX M UX bubmuorexa [JOK
aTOMHOMOJIEKYJIIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUN
BOJIBI
Mexannueckoe OBUKEHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmmorexa [IOK
p p p https://m.edsoo.ru/ff0a05c6
IBUKEHUE
bu6mmoreka [IOK
13 Ckopocth. EAUHHUIIEI CKOpOCTH
p a H p https://m.edsoo.ru/ff0a079c¢
14 Pacuer mytu 1 BpeMeHU ABMKECHUSI bubmmorexa IOK
yr p https://m.edsoo.ru/ff0a0ae4
HMuepnust. 3aKkoH HHEPINU.
15 BsapII)MoneﬁCTBHe TeJ'IpKaK IpUYNHA bubmorexa LOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUSI CKOPOCTH JIBUIKEHHUS Tell
16 [InoTHOCTH BemiecTBa. Pacuer Macchl bubmuorexa [JOK
1 00beMa Tela I10 €ro MJIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «Onpenenenue




IIJIOTHOCTH TBEPAOTO TEIIA»

Pemenue 3agay mo reme "IIIOTHOCTE

bu6mmoreka [IOK

18 BelecTna" https://m.edsoo.ru/ff0al23¢
Cuna Kak XxapakTepucThKa
19 B3aumMoencTus Teia. Cuia
ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «3yuenue
20 3aBUCHMOCTH PACTSKCHHS
(medopmanym) Mpy>KUHBI OT
MIPUIIOKEHHOMN CHITBI»
21 SIBnenmne Tarorenus. Cuia TSHKECTH
CBA3b MEXKY CUJION TSKECTH U
22 Maccoi tena. Bec Tena. Pemenue bubmorera [TOK
https://m.edsoo.ru/ff0al778
3a7a4 no teme "Cuna tsokect"
” Cwita TKeCcTH Ha APYTUX IJIaHEeTax. bubmmoreka [JOK
DuU3NYECKUE XapaKTePUCTUKU TUIAHET https://m.edsoo.ru/ff0al1502
Bbubnuoreka [JOK
24 Mswepenne cui. unamomerp https://m.edsoo.ru/ff0al8cc
Bbubnuoreka [JOK
25 Bec Tena. Hesecomocts https://m.edsoo.ru/ff0al778
Cl10)KeHHEe IBYX CHII, HalIPABICHHBIX
26 10 OJTHOM H?)H?\I/It)f/’l. ’ bubmmorexa [IOK
. https://m.edsoo.ru/ff0ala70
PaBHOElicTBYIOIIIASA CHIT
27 Pemenue 3anay o teme
"PaBHonelicTBytOMmAast cui”
73 Tpenue CKONIbXKEHUS U TPEHUE TTOKOS. bubanorexa [JOK
Tpenue B IpUpoe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopaTtopHnas pabota «3yueHue bubmuorexa [JOK




3aBUCHMOCTHU CUJIBI TPCHU A
CKOJIbJKEHUS OT CUJIbI AaBJICHUS U
XapakTepa COMPHUKACAIOUINXCS
MTOBEPXHOCTEM

https://m.edsoo.ru/ff0alcc8

Pemienue 3amaq Ha OIMPCACIICHUC

30 PaBHOAECUCTBYIOIIEH CUIIBI
Pemenue 3agag mo remam: «Bec

31 tenay, «['papuueckoe n3odbpaxenue bubnuoreka [IOK
cuny, «Cunsly, «PaBHOACHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHII»

KoHTposbHas paboTa mo Temam:
«MexaHndeckoe JBIKEeHHE», «Macca,

32 IUIOTHOCTBY, «Bec Tema,
«['papuueckoe n3obpaxkeHue cui,
«Cubn»

13 Jasnenue. CiocoObl yMEHBIIIEHUS U bubmuorexa [JOK
YBEJTUYCHUS JTABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiaeHwne raza. 3aBUCUMOCTD

34 JIaBJICHMS ra3a oT 00bEMa, buGnnorexa LIOK

https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
[lepenaua naBieHus TBEPABIMHU
35 TGJIpaMI/I, JKUJKOCTSIMHA U Ir)asaMI/I. 3akou buGnnorexa LIOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBiieHME B )KUJIKOCTH U rase, bubnnorexa [HOK
BBI3BAHHOE JICUCTBUEM CHJIBI TSDKECTHU https://m.edsoo.ru/ff0a2718

37 Pemenue 3agau no teme «/laBnenue B bubmuorexa [JOK
JKHIKOCTH U rase. 3akoH Ilackaisy https://m.edsoo.ru/ff0a2826

38 CooOmaromnuecs COCyIbl bubmmoreka [JOK




https://m.edsoo.ru/ff0a2970

Bbu6nuoreka [JOK

39 I'mapaBnmueckuii mpecc
AP P https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsi. [TopuiaeBoit
SKAIKOCTHBIN HacocC
Atmocdepa 3emin. [Ipuannel
CYIIECTBOBAHUS BO3YIITHOM
41 O?:IOIIKH 3emiu 3aBy;c1HMOCTL bubmorexa HOK
' https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO TaBJICHUsI OT BBICOTHI
HaJ[ yDOBHEM MOPS
Bbu6nuoreka [JOK
42 Bec Bozmyxa. ATMochepHOe naBiicHHE
BO3AYX TMOChEpHOS AaBICHH https://m.edsoo.ru/ff0a2b5a
13 N3mepenue arMochepHOTo JaBICHHUS. bubmmoreka [JOK
OnbiT Toppuueriu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTB aTMOC(EepHOTO
44 aBJICHHUS OT BBICOTHI Ha, OBHEM bubmorexa HOK
A AP https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapometp-anepousa. ArmocdepHoe bubanorexka [HOK
JIABJICHHUE HA PA3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau mo teme "
AtmocdepHoe naBneHue"
JlelicTBUE )KUJIKOCTH U ra3a Ha
47 MOTPYKEHHOE B HUX TEJIO bubmorexa [TOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTtopHas pabora «OnpeneneHue
43 BBITAJIKUBAIOIIEH CHUJIBI, bubmuorexa [JOK

JIEUCTBYIOLLEH HA TEJO, TOIrPYKEHHOE
B JKUJIKOCTb)

https://m.edsoo.ru/ff0a33fc




49

JlaboparopHast paboTa 1o Teme
«MccnemoBanue 3aBUCMMOCTH Beca
Tela B BOJIE OT 00bEéMa MOrpyKEHHOM
B JKUJIKOCTb YaCTH TeJa»

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0a3514

50

II;maBanue ten

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

JlaboparopHas paboTa
"KoHcTpynpoBaHue apeoMeTpa Win
KOHCTPYHPOBAHUE JIOAKH U
onpezaeneHue €€ rpy30noabEMHOCTH"

52

Pemienne 3agau 1o temam: «IlnaBanme
cynoB. Bo3nyxomiaBanuey,
«/laBneHue TBEpABIX TN, KUIKOCTEH
1 Ta30B»

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0a3654

53

KonTtponbHas pabora no teme
«/laBiIeHHE TBEPIBIX TE, JKUIKOCTEU
Y Ta30B»

54

Mexannueckas pabota

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

55

MormHocTts. EquHuiisl MonHocT

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a3{82

56

VYpok-uccnenosanue "Pacuér
MOILIHOCTH, Pa3BUBAEMOM IIpH
oabLEMeE I10 JiecTHuIe"

57

IIpocTsie MexaHu3Mel. Poryar.
PaBHOBecue cuit Ha peruare

58

Poruaru B TexHuke, ObITY U IPUPO/IE.
JlaGopaTtopHnas pabota
«HccnenoBanue ycioBUil paBHOBECHS

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478¢




pbIyara»

59

Pemmenue 3agay mo reMme «Y CI0BUS
paBHOBeCI/ISI pmqara»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

60

Koaddurment monesnoro necTpust
MexaHu3ma. Jlaboparopnas pabora
«3mepenue KII/] HakaoHHOM
IJIOCKOCTH

0.5

61

Pemenne 3agau mo teme "Pabora,
MoimHocTh, KITJT"

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

62

Mexannueckas SHEprusi.
Kunernueckas u noreHuanbHast
SHEprus

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

63

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPruun

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

64

YPpOK-3KCIIEpUMEHT 110 TEME
"IKCEePUMEHTAIBHOE ONPEICTICHUE
U3MEHEHUs KUHETUYEeCKOU 1
NOTEHLUAILHON SHEPTHH MTPU
CKATBhIBAHHMHM TeJIa 10 HAKJIOHHOU
MJI0CKOCTH"

65

KonTtponbHas padoTa mo Teme
«PaboTta 1 MOIIIHOCTH. DHEPTHUS

66

PesepBHeIit ypok. Pabora ¢ Tekctamu
o TeMe "MexaHnuyeckoe IBUKeHUe"

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0adee6

67

PesepBHeIit ypok. Pabora ¢ Tekctamu
1o teMe "JlaBneHue TBEPABIX TeN,
KUJKOCTEH U ra3oB"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

68

Peseprubiit ypok. Pabora ¢ Tekctamu




o TeMe "PabGora. MOIIHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

12




8 KVIACC

KosnyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabusie IIpakTuueckue
n/n Bcero u3yuyeHuss oOpa3oBaTeibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE MOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX ONBITHBIE 1 bubmmorexa [TOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mogenu TBEpAOTO, JKUIKOTO U ) bubnuoreka [IOK
ra3000pa3HOro COCTOSIHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOWCTB TBEPIOTO,
4 KHUJKOTO U ra3000pa3HOro COCTOSTHUM |
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
5 Kpucrannmaeckue u amopdHsbie Tena 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5800
6 CmauuBaHue 1 KallWUISPHOCTb. 1 bubnnorexa [HOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHNe U CxKaTHE 1 bubmmorexa LOK
P p https://m.edsoo.ru/ff0a5a26
Temneparypa. CB43b TEMIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUKEHHUS 1
YacTUIL
9 Buytpennsis sneprus. CriocoObl ) bubmmoreka [IOK
W3MEHEHUSI BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buns! Tennonepenaun 1 bubmmoreka [IOK




https://m.edsoo.ru/ff0a6412

Ypoxk-koudepenuus "[IpakTuueckoe
UCIIOJIb30BaHUE TEIUIOBBIX CBOMCTB

Bbu6nuoreka [JOK

11
BEIIECTB U MaTEPHUAIIOB B LIENISAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexkeHus"

12 KoaunuectBo TemnoTsl. Y aenbHas Bbu6nuoreka [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIUIOBOTO OallaHca. bubanorexa [HOK
TennooOMeH U TEI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnas pabota

14 "UccnenoBaHue sSBICHUS bubmuorexa [JOK
TEIJI000MEHa MTPU CMEITMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U ropsiueit BoAbI"
Pacuer konuuecTBa TEMIOTHI,

15 HEO0OXOIMMOTO JIJIs HarpeBaHMs Tena
U BBIJICISIEMOTO UM TPU OXJIAXKICHUU

16 JlaGopatopHas pabota "OnpezneneHue bubmmoreka [IOK
yEIbHOU TEMJI0EMKOCTH BenlecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeabHas TeraoTa bubanorexa [HOK
CropaHus https://m.edsoo.ru/ff0a7b5a
II;maBneHue 1 oTBEpAEBaHUE

18 KPUCTAJUIMYECKUX "P;en VY nenbHas buommorexa LHOK

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

TEIUI0TA TIaBJICHUS

19 JlaGopatopHas pabota "OnpezneneHue bubmmoreka [IOK
YAEIBHOM TEIJIOTHI TIaBIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHICHCALHS. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenune. Y nennHas Temiora bu6mmoreka [IOK




napooOpa3oBaHUs M KOHICHCAIIHH.
3aBHCUMOCTh TeMIIEPATyPhl KUTICHHS
OT aTMOC(epHOTO JaBICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxnocts Bo3ayxa. Jlaboparopras
paborta "OnpenencHue
OTHOCHUTEJIbHOM BIAXKHOCTH BO3ayXxa"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3a1a4y Ha onpe/ieieHue
BJIQXKHOCTH BO3JIyXa

24

[TpuHIUIB pabOTHI TETIIOBBIX
nsurateneit. [lapoBas TypOuna.
JIBuraTens BHYTPEHHETO CTOPaHUs

25

KIIJI remioBoro aBUraTess.
TenuioBble ABUTATENN U 3allUTa
OKpYKarollei cpeabl

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

26

3aKOH COXpaHEHMsI U ITPEBPALLICHUS
OHCPIUHr B TCIJIOBLIX ITPOLECCAX

27

[ToaroToBKa K KOHTPOJIBHOM paboTe
o TeMe ""TennoBeIc ABICHUS.
W3meneHune arperaTHbIX COCTOSHUI
BemecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83{2

28

KoHnTtponbHast pabota 1mo Teme
"TennoBrle sBIeHUA. M3MeHeHne
arperaTHbIX COCTOSIHUM BemecTna'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

OnekTpusanusd tein. /[Ba poaa
AJIEKTPUUCCKUX 3aPSI0B

30

Ypok-uccienoBanue "OnexkTpusanus
TeJ UHAYKIUEN U IIPU
CONPUKOCHOBEHUU"




B3anmonencTere 3apsyKeHHBIX TEIL.

Bbu6nmuoreka [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUYECKOE TMOJIE.

1 Hanpsi>keHHOCTB JIEKTPUYECKOTO bubnuoreka [IOK
nons. [IpuHumn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX T10JIEH
Hocurenu snekTpudeckux 3apsaoB.

33 OnemeHTapHbIi 3apsan. CTpoeHue
aToMa

34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH Bbu6nmuoreka [JOK
COXPaHEHUS INEKTPUUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6

35 Pemienue 3a1au Ha mpuMEHEHUE bubmmoreka [JOK
CBOMCTB AJIEKTPUUECKUX 3apsiA0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIOBUS €TI0

36 cymecTBoBaHus. MlcTouHnKM bubmmorexa LHOK

https://m.edsoo.ru/ff0a95a4

IIEKTPUUYECKOTO TOKA

37 JlecTBUS 2IEKTPUUECKOI0 TOKA bubmmorexa LHOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenoanue "JlelicrBue

38 AJIEKTPUYECKOTO 011 HA TPOBOAHUKHI 1
U AUDJIEKTpUKH"

19 DIIEKTPUUYECKUH TOK B METasIax, bubanorexa [HOK
JKUIIKOCTSIX U ra3zax https://m.edsoo.ru/ff0a9838

40 DneKTpuueckas Lenb U €€ COCTaBHbIE
4acTH
Cuna toka. JlabopaTopHas paborta

41 "N3MepeHue U peryJInpoBaHue CUIIbI 0.5 bubmmorexa LHOK

ToKa"

https://m.edsoo.ru/ff0a8bd6




DNEKTPUYECKOe HAMPSHKEHUE.
Bonsr™etp. JTaboparopnas padoTa

Bbu6nmuoreka [JOK

42 "M3MepeHune U peryJupoBaHue 0-5 https://m.edsoo.ru/ff0a9¢14
HanpskeHus"

13 CormnpoTHuBieHUE TPOBOJHUKA. bubmmoreka [JOK
VY 1enbpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas pabota "3aBUCUMOCTh

44 3JIEKTPUYECKOTO CONPOTUBIICHUS 1 bubanorexka [HOK
MPOBOJHUKA OT €ro JUINHBI, IUIOMAAN https://m.edsoo.ru/ff0aa738
NIOTIEPEYHOI0 CEUEHUs U Marepuaia”
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpspbkeHud. 3akodH OMa J1sl ydacTka bubmorexa HOK

https://m.edsoo.ru/ff0aad44a

1enu
JlaGopaTtopHnas pabota
"NccneqoBanue 3aBUCUMOCTH CHIIBI

46 TOKa, UAYILIETO Yepe3 PE3UCTOpP, OT 1 bubmorexa HOK

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HaIpsKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaieIbHOE
COEIMHEHUS IPOBOIHUKOB
JlaboparopHas pabota "IIpoBepka

43 IIPaBUJIA CJIOKEHUSI HAIIPSDKEHUH TTPU ) bubmmoreka [IOK
MOCIIEIOBATEIIFHOM COCIUHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3ucropon"
JlaboparopHas pabota "IIpoBepka

49 npaBuja JJis CUJIbl TOKA MPU ) Bbubnuoreka [JOK

napauiCJIbHOM COCAUHCHU N
pe3ucropon"

https://m.edsoo.ru/ff0aadle




Pemenue 3aga4y Ha npuMeHEHUE

50 3akoHa OMa U1 pasiIndHoro bubnnorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COCTMHECHUS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTB ANEKTPUUIECKOTO bubanorexka [HOK
Toka. 3akoH Jlxoynsa-Jlenua https://m.edsoo.ru/ff0ab124
JlaGopaTtopHas pabota "Onpenenenue
52 a00THI U MOIIHOCTH JJIEKTPUUECKOTO bubmorexa LIOK
p " p https://m.edsoo.ru/ff0ab3e0
TOKa
DIIeKTPUYECKHE TIETTH U IIOTPEONTENH
53 3IIEKTPHUUECKON PHEPTUU B OBIT buGnnorexa LIOK
p p Y: https://m.edsoo.ru/ff0ab660
KopoTkoe 3ambikaHue
[ToaroroBka Kk KOHTPOJILHOU padboTe
1o TeMe "DIIEKTPUUYECKUE 3apsIIbl.
54 3apsyKeHHBIE Tela U UX buGnnorexa LIOK
P . . https://m.edsoo.ru/ff0abd2c
B3auMOAeHCTBUA. [10CTOSTHHBINI
AIEKTPUYECKHI TOK"
KonTtponbHas pabora no Teme
"DneKTpUUeCcKue 3apsaabl.
55 3a SDKGII)-IHI)IC Tea I/IpI/IX buGnnorexa LIOK
P . . https://m.edsoo.ru/ff0abea8
B3auMOAeHCTBUA. [10CTOSTHHBINI
AIEKTPUYECKHI TOK"
56 ITocTossHHBIE MATHUTHIL, HX
B3auUMOJICHCTBHE
VYpok-uccaenosanue "M3yuenue bubmmnoreka LIOK
57 N "
M0JIEW OCTOSSHHBIX MAarHuTOB https://m.edsoo.ru/ff0ac3d0
MaruautHoe moye. MarsuTHOE IoJje
bu6mmoreka [IOK
58 3eMJIH U €ro 3HaueHue JUIS )KU3HU Ha

3emiie

https://m.edsoo.ru/ff0acOba




59

OmneiT OpcTena. MaruuTtHoe 1nose
JIEKTPUUECKOro Toka MarHuTHoe
0JI€ KaTyIIKH C TOKOM

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0ac1d2

60

[IpumeHeHne YIEKTPOMArHuTOB B
texHuke. Jlaboparopuas pabota
"N3y4yeHue NeicTBUS MarHUTHOTO
OJIs1 Ha MPOBOJHUK C TOKOM"

0.5

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0ac74a

61

3H€KTpOZ[BI/IFaT€JIb IIOCTOAHHOI'O
ToKa. Mcrons3oBanue
BHGKTpOI[BHFaTeHeﬁ B TCXHHUYCCKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHcTpynpoBaHue U U3y4eHUE
paboThI AyIeKTpoABUTATENS "

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0ac86¢

62

Omneitel @apanes. 3akoH
3JIEKTPOMArHUTHOM MHYKIIUU.
[TpaBuiio Jlenna

63

Onekrporerepatop. CriocoObt
HOJYYEHHUS HIIEKTPUUECKON IHEPTUH.
DNEeKTpOCTaHIIMHU Ha
BO300HOBJISIEMBIX UCTOYHUKAX
SHEPTrUU

64

[MoaroroBka K KOHTPOJILHOU padboTe
1o TeMe "DIeKTpUIECKHE U
MarHuTHbIE IBJIeHUS"

65

KoHnTtponbHast pabota 1mo Teme
"DeKTpUUECKrEe U MarHUTHbBIE
siBJIeHus "

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

66

PeseprubrIil ypok. PabGora ¢ Tekctamu

bu6mmoreka [IOK




o teme "TertoBele aBiacHUA"

https://m.edsoo.ru/ff0acc5e

Peseprubriit ypok. Pabora ¢ Tekctamu

67 10 TEME "HOCTUO;IHH'I')HZ 1 E:fg;;fg;gﬁ};mac o6
3JIEKTPUUYECKUN TOK
68 PeseprubIit ypok. PabGora ¢ Tekctamu |
1o Teme "MarauTHbIe sSBICHUS"
OBHIEE KOJIMYECTBO YACOB I1O 68 14.5

ITPOTPAMME




9 KVIACC

KosnyecTBO 4acoB DJIeKTPOHHbIE
[}
‘:;n Tema ypora Bcero Konrpoakueie  ITpaxruiecikue i[:;:eﬂﬂﬂ :)lg[()bal;?)l;:feﬂbﬂble
padoTsbI padoThI pecypen

| Mexannueckoe OBUKEHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuoreka [{OK
MEXaHNYECKOT'O IBMKECHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpPHOE ITPAMOJIMHENHOE bubnuorexa [IOK

3 1
JBWXCHUE https://m.edsoo.ru/ff0ad19a
HepaBuoMepHoe npsiMOTTUHEITHOE

4 nBrxeHue. CpeaHsis 1 MTHOBEHHAs! 1
CKOPOCTb

5 [IpssMonnHETHOE paBHOYCKOPEHHOE | bubmmoreka [JOK
JIB)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOJIMHENHOTO

6 PaBHOYCKOPEHHOI'O ABM)KEHUS. 1
I'padux ckopoctu
JlaGopaTtopHas pabota "Onpenenenne

7 YCKOPEHHUS TeJa npu ) ] bu6nuoreka [JOK
PaBHOYCKOPEHHOM JBUKEHUH I10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM 11ocKkocTh"

g CBoOoguoe nagenne teir. OIbITh |
[Nanunes

9 PaBHOMEpHOE ABMXKEHUE TTO | bubmmoreka [JOK
okpyxHocTH. [lepuoa u yactora https://m.edsoo.ru/ff0ae176




oOpamienus. JIuneinas u yriaosas

CKOPOCTH
10 LleHTpOoCTpEMUTENBHOE YCKOPEHUE
1 [IepBeiii 3axkon Herotona. Bektop bubmmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bu6muotexa [JOK
PaBHOelicTBYIOIIAsA crta https://m.edsoo.ru/ff0ae72a
13 Tpertwnii 3akon HeroToHa. bu6nuoreka [JOK
Cynepniozunus cun https://m.edsoo.ru/ff0ae982
14 Pewenne 3a1au Ha npuMeHeHNe bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6ec
15 Crna ynpyroctu. 3akon T'yka ngs?;jglfeegsifgimaecﬂ
16 Pemenue 3agau no reme «Cuia
YIIPYTOCTH
17 JlaGopatopHas pabota «OnpezneneHue bu6nuorexa [IOK
JKECTKOCTU IPYKUHBD» https://m.edsoo.ru/ff0aee28
bu6nuoreka [IOK
18 Cuna Tpenus https://m.edsogm/fanﬂ38
19 Pemenne 3agau mo teme «Cua bubnuoteka [JOK
TPEHUSI» https://m.edsoo.ru/ff0afa26
20 JlaboparopHas paboTta "Onpenenenue bubmmoreka [JOK
Kod(uimenTa TpeHUS CKOIBKEeHUS" https://m.edsoo.ru/ff0af8be
Pemienue 3agau no reme "3akoHbl
21 Herorona. Cuna ynpyroctu. Cuna Bubnuorexa LIOK
| https://m.edsoo.ru/ff0atb8e
TpPEHHUS
” Cuna TSKeCTH U 3aKOH BCEMUPHOTO bubnuoteka [JOK

TATOTEHUS. Y CKOPEHUE CBOOOTHOTO

https://m.edsoo.ru/ff0af044




najacHus

VYpoxk-koHpepennus "JIBuxeHne Temn

23 BOKPYT TPaBUTALIMOHHOTO LEHTPA
(Conueunast cucrema). ['amaktuku"
Pemenue 3agay mo teme "Cuia
24 TSYKECTU U 3aKOH BCEMUPHOTO Bubmmorexa [IOK
" p https://m.edsoo.ru/ff0af5{8
TATOTEHUS
[lepBas kocMHU€ecKasi CKOPOCTb. bubmmoreka [JOK
25
HeBecoMocTh 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJIbHOW TOYKHU.
AOGCOmIOTHO TBEPAOE TEIO.
26 PaBHOBecue TBEpIOTO TEIIA € bubmorexa [IOK
.. o P https://m.edsoo.ru/ff0afe36
3aKperIEHHOW OChIO BpALCHUS.
MowmenT cunsl. LlenTp TsxecTu
PaBHOBecue MmaTepuaJbHOW TOYKHU.
AOGCOmIOTHO TBEPAOE TEIO.
27 PaBHOBecue TBEpIOTO TEIIA C
3aKPEIUIEHHOI OCBIO BpaIllCHUS.
MowmenT cunsl. LlenTp TsxecTu
73 Pemenue 3agau no reme "MomeHT bubnuoteka [JOK
cuibl. Llentp Tsoxectu" https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOJIBHOM paboTe MO
29 TeMe "MexaHnuecKoe NBIKEHUE bubmmorexa LOK
. | ) https://m.edsoo.ru/ff0b0408
BzaumopeiictBue Ten
KoHnTponbHast pabora 1mo Teme
30 "MexaHn4YeCcKoe IBHKEHUE bubnnorexa LIOK
N ) ’ https://m.edsoo.ru/ff0b06ec
BsanMmonelicTBue Ten
31 Nmnynbe Tena. Umnynbse cuiibl. 3aKoH Bubmuotexa [JOK




COXpaHEHHUs UMITyJIbCa. YIIPYroe U
HEYIPYTroe B3auMOJICHCTBUE

https://m.edsoo.ru/ff0b07fa

Permenne 3agau o teme "3akoH

but6mmoreka [IOK

32 COXpaHEHHUs UuMIyibca' https://m.edsoo.ru/ff0b096¢c
1 VYpoxk-koHpepenuus "PeakTuBHOE
JIBU>KEHUE B MPUPOJIE U TEXHUKE"
bubmmoreka [JOK
34 Mexannueckasi paboTa U MOIITHOCTh hitps:/m.c dsoclfru E0b0a84
35 Pabota cuibl TSKECTH, CHITBI bubmuoreka [{OK
YIIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenue
36 paboThI CHITBI TPEHUS TIPH
PaBHOMEPHOM JIBI)KEHUU TeJa 110
TOPU30HTAILHOM MTOBEPXHOCTH
37 CBs3b 3HEPTUH U PaOOTHI.
IToreHuunanbHas sHEprus
18 Kunernueckas sneprus. Teopema o bubmmoreka [JOK
KUHETUYECKON SHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHUKE
40 JlaGopatopHas pabora «3yueHue bu6nuorexa [IOK
3aKOHA COXPaHEHUS YHEPIUN» https://m.edsoo.ru/ff0b12fe
A1 KonebaTenpbHOE TBMIKEHHUE U €TO bubmuoreka [IOK
XaPAKTEPUCTUKA https://m.edsoo.ru/ff0b1858
0 3aryxaromue KoaebaHusl. bubmuotexa [JOK
Breinyxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b2010
43 MareMaTU4ecKuil U Py KUHHBII

MassTHHUKHA




44

VYpok-uccnenoanue «3aBUCUMOCTb
nepuojaa KojaebaHui oT KeCcTKOCTH
IPYKUHBI U MaccChl Ipy3a»

bubmunoreka LIOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpamienue 3nepruu npu
MEXAHUUYECKUX KOJIeOaHUsIX

46

JlabGopaTtopHas pabora «OnpeneneHue
94acTOTHI U IEproJIa KoJieOaHuit
NPYKUHHOTO MasiTHUKa»

but6mmoreka [IOK
https://m.edsoo.ru/ff0blaec

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH TIEPHOJIa KOJIeOaHM
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpy3a»

bubmunoreka LIOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoiaHbl. CBOMCTBA
MexaHW4YeCcKuX BOJH. [IpomonbHbIC 1
MOTIEPEYHBIE BOJIHBI

bubmunoreka LIOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenuus "MexaHnuecKkue
BOJIHBI B TBEPJIOM TEJIE.
CelicMnyeckue BOJIHBI"

50

3Byk. Pacnipoctpanenue u orpaxeHnue
3ByKa

51

VYpok-uccnenosanue "Habnronenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
qacTOTHI"

52

['poMKOCTb 3ByKa U BbICOTA TOHA.
AKYCTUYECKUI PE30HAHC

53

Ypok-koHpepenmus "YapTpazByk u
UH(Pa3BYK B IPUPOJAE U TEXHHUKE"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBKa K KOHTPOJILHOM paboTe MO

but6mmoreka [IOK




TeMe "3aKOHBI COXPaHEHHUSI.
Mexannueckue KoyieOauusa U BOJIHE!"

https://m.edsoo.ru/ff0b2510

KonTtponbHas pabora o teme

55 "3aKoHbI cOXpaHeHusl. MexaHn4ecKue
KoJie0aHusl U BOJTHBI"
56 DJIEKTPOMArHuTHOE MOJIE. bu6nuoreka [IOK
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoHCTBA 2JIEKTPOMAarHUTHBIX BOJH
Ypoxk-koupepenuus "[lkana
53 3JIEKTPOMArHUTHBIX BOJIH. bu6nuoreka [JOK
Hcnonb3oBaHue 31EKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs COTOBOM CBsI3U"
VYpok-uccnenopanue "M3yuenue
N but6mmoreka [IOK
59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6e
MOMOIIbI0 MOOMIBHOTO TenedoHa
Pewenne 3anau Ha onpeneneHue
60 YaCTOTHI U JJIMHBI 3JIEKTPOMarHuTHOM
BOJIHBI
DNeKTpOMarHuTHasi Ipupoa CBeTa.
61 CxopocTtb cBera. BonHoBBIE cBOCTBA bubmmorexa LIOK
p ) https://m.edsoo.ru/ff0b31d0
cBEeTa
Hcrounuku ceera. [Ipsmonunennoe
62 acIpoCTpaHEHUE CBETa. 3aTMEHUS bubmorexa [IOK
pacipoctp ' https://m.edsoo.ru/ff0b3658
Counnia u JIyHsl
3aKoH OTpaK€HUs CBETa. 3epKaa.
63 Pemienue 3a1au Ha mpuMEHEHUE Bubmmorexa [IOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUS CBETA
64 [Ipenomnenue cBera. 3aKOH bubnuoteka [JOK




MMPCJIOMJICHUA CBCTA

https://m.edsoo.ru/ff0b3aea

[TonHOE BHYTpEHHEE OTpaKEHHUE CBETA.

65 Hcnonp30Banue MOIHOTO BHYTPEHHETO ngj;ﬁfg;grou/lﬁfob 3c5c
OTPaKCHUS B ONTHYECKUX CBETOBOAAX
JlaGopaTtopHast pabota "HcciaenoBanue
66 3aBUCHUMOCTH YTJIa IPETOMIICHUS
CBETOBOI'O JIy4a OT YyIJia MaJeHus Ha
rpaHuLe "Bo31yX-CTeKI0""
Ypoxk-koHpepennus "Vcnons3oBanue
67 MOJTHOTO BHYTPEHHETO OTPaKEHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS CBS3b"
bubmunoreka LIOK
68 JIunzel. OnTHyecKkas Cuila JIMH3bI hitps://m.cdsoo.ru/fOb3f2c
. but6mmoreka [JOK
69 [TocTpoenue n3o0pakeHUi B TMH3AX hitps://m.cdsoo.ru/fl0bddda
JlabopaTtopHas pabota "Onpezaenenue
70 (OKYCHOTO pacCTOSIHHSI M ONITUYECKOMN Bubmorexa OK
. https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAFOIIICH JTUH3HI"
71 Ypok-koHpepenmus "OnTudeckue bubmmoreka [JOK
JIMH30BBIC TPHOOPHI" https://m.edsoo.ru/ff0c0a7e
72 I'na3 xak ontuyeckas cucrema. 3peHue bubmmorexa LOK
https://m.edsoo.ru/ff0b4684
7 Ypok-konpepenus "JlepexTo
3penus. Kak coxpanurts 3peHue"
Paznoxxenue 6emnoro ceera B CEKTP.
74 OnpiTel HetoToHA. CriokeHne bubnuorexa [JOK

CIIEKTpaJbHBIX L[BETOB. /ucnepcus
CBeTa

https://m.edsoo.ru/ff0c0f4c




JlaboparopHas pabota "OnbITHI 110
Pa3IoKEHUIO OEJIOTO CBETA B CIIEKTP M

bubmunoreka LIOK

75
BOCTPHATHIO LBETA [PCAMETOB TIpH HX https://m.edsoo.ru/ff0cOe2a
HaOJIOJICHUU Yepe3 IIBETOBBIC
bunbTpH"
VYpok-npaktukym "BoaHoBble
76 CBOICTBA CBETA: JTUCIIEPCHS,
uHTephepeHius u qudpaxuus"
77 OmnsiTel Pe3epdopaa v mranerapHas bu6nuoreka [JOK
MOJICJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
Hcnyckanue 1 MOIIOLEHUE CBETa
79 aromom. KBaHThbl. JInHeiuaThie bubmorexa HOK
) ) https://m.edsoo.ru/ff0c144¢
CIIEKTPBI
20 Ypok-npaktukym "Habnronenue bubnuoreka [JOK
CIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTD U €€ BHBI bubmorexa [IOK
A A https://m.edsoo.ru/ff0c1672
Ctpoenne atromHoro siapa. Hykinonnas bu6nuoreka [JOK
82
MOJIe]Ib https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIE IpeBpaleHUs. bubmmoreka [JOK
H3oToms! https://m.edsoo.ru/ff0clal4
’4 Pemienue 3agau mo teme: bubmunoreka LIOK
"PanuoakTuBHBIE peBpalieHus" https://m.edsoo.ru/ff0c1b4a
85 Ilepuon nonypacnana
Vpok-koudepennus "PagunoakTUBHEIC
P epenu 8 bubmuoreka [IOK
86 W3JIyYEHHUS B IPUPOJAE, MEAUIIUHE,

TeXHuke"

https://m.edsoo.ru/ff0c2126




S nepuble peakuuu. 3aKOHBI

87 COXpPaHEHUS 3apsIIOBOTO M MaCCOBOT'O buGnnorexa LIOK
P p https://m.edsoo.ru/ff0c1c58
qHCel

28 DHeprusi CBS31 aTOMHBIX sifiep. CBs3b bu6nuoreka [JOK
MAaCChI ¥ JHEPTUH https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3agau no teme "SnepHeie
peakuun"

90 Peakiuu cuHTe3a U neneHus saep. bubmunoreka LIOK
Nctounuku sHeprun CosiHIa U 3BE311 https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenmus "Anepuas

91 sHepreruka. Jlencreus
PaAMOAKTUBHBIX U3JIyUCHUN HA JKUBBIE
OpraHu3MbI"

[ToaroTroBka K KOHTPOILHOU paboTE MO

9 TeMe "DIEeKTPOMArHuTHOE IOoJIe. bubnuoreka [JOK
DIIEKTPOMAarHUTHBIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanrtosnie gssnenus"

KoHTponbHast pabota 1mo Teme

93 "DneKTpOMarHuTHOE MOJIE.
DNEeKTPOMAarHUTHBIE BOJHBI.
KBanrosnie ssnenus"
[ToBTOpEeHme, 0600IICHHE.

94 JIaGopaTopHEbIe pabOTHI ITO KYPC bubmmorexa LOK
" P pu P " ypey https://m.edsoo.ru/ff0c245a

BszauMopeiicTBue Ten
[ToBTOpenue, 0600IeHNE. Permenue
bubmunoreka LIOK
95 pacUETHBIX U KAYECTBEHHBIX 3a7a4 M0
" " https://m.edsoo.ru/ff0c2572
teme "TemnoBbie MpoLEecCh
96 [ToBTOpenue, 0600meHue. Pemenue bubmmoreka [JOK




paC‘-IeTHBIX 1 KAQYCCTBCHHABIX 3a1a4 I10
teme "KIIJ] TerioBeIx aBuraresnecit”

https://m.edsoo.ru/ff0c2a22

[ToBTopenue, 06001eHue. Pemenne

97 ACUETHBIX U KQUECTBEHHEBIX 3a7a4 O 1 bubmmorexa LOK
P A https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekTpoycTaHOBOK"
[ToBTOpEeHme, 0600IICHNE.
98 JlaGopaTopubIe pabOTEI IO KYPC 1 1 bubmmorexa LOK
| patop p ; ypey https://m.edsoo.ru/ff0c2¢52
CBETOBBIE SABJIEHUSA
[ToBTOpenue, 0600meHue. Pabora ¢
99 TEKCTaMH I10 TeMeE "3aKOHBI 1 buGnnorexa [IOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXAHHKE
[ToBTopenue, 0600menue. Padora ¢
100 texctamu 110 Teme "Konebanus n 1 buGnnorexa LIOK
) https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTopenue, 0600menue. Padora ¢
101 TekcTaMu 110 TeMe "CBeETOBBIE 1 bubmmorexa LOK
\ https://m.edsoo.ru/ff0c3044
SIBJICHUSA
[ToBTOpenue, 0600meHue. Pabora ¢
102 TekcTaMu 110 TeMe "KBanToBas u 1
saaepHas pusuka'
OBHIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME







YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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