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Pabouyasi nporpamMmma no yueOHomy npeamery «Pusuka»
I o0y4yaronuxes 7-9 kiaaccoB
(ypoBeHb OCBOeHMs: 0a30BbIi)

Pabouas mporpamma pa3paboTaHa Ha OCHOBE TpPeOOBAaHMH K IUIAHUPYEMBIM pe3yJbTaTam
OCBOCHHSI OOYyYaIOIUMHKCS OCHOBHOM 00pa30BaTeNIbHOW TPOrpaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHUs



MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢u3MkKe Ha ypOBHE OCHOBHOrO OOIIEro 00pa3oBaHUS COCTABJICHA Ha
OCHOBE TOJIOKEHUM W TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOU
oOpasoBarenbHON Tporpammbel, mpeactaBieHHbx B DPI'OC OO0, a Takke ¢ ydérom
denepanpHOil paboueld mporpammbl BocnuTaHus W KoHIenmuu mnpenoaaBaHus y4eOHOTO
npeaMera «Pusukay.
Conepkanrie  mporpaMmbl 1o ¢U3WKE ~ HampaBieHO  Ha  (opMupoBaHUE
€CTECTBEHHOHAYYHOM TIPaMOTHOCTH OOYy4aloUIMXCs W OpraHu3aluio H3ydyeHUs (GU3MKU Ha
NesITeIbHOCTHOM ocHOBe. B mporpamMe mo ¢u3uke y4uTBHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npenmera B peanmu3aiuu  TpeboBanuit ®I'OC OOO k mIaHUPYEeMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yibTaTaM  OOydeHHs, a  TakKkKe  MEXIpPEIMETHbIE  CBS3U
€CTECTBCHHOHAYYHBIX YUCOHBIX MTPEAMETOB Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa3oBaHuUs.
[IporpamMma 1o Qu3uKe ycTaHABIUBAET paclpeleleHne ydeOHOro Marepuaia Mo rojam
oOydeHus (o Kiaccam), MpeajaraeT MNPUMEPHYIO T[OCIEI0BATEIbHOCTh HM3YUCHUS TEM,
OCHOBaHHYIO Ha JIOTUKE pa3BUTHUsI MPEAMETHOIO COJEpKaHusi U y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaroIuXCsl.
[Iporpamma o ¢usuke pazpaboTana ¢ IeIbI0 OKa3aHUsI METOIUYECKOM MOMOIIM YUUTEIIO
B CO3aHUH paboyeii MPorpaMMBbI 10 y4eOHOMY MPEAMETY.
®u3rKa SBISETCS CUCTEMOOOPA3YIOIIUM JJIsi €CTECTBEHHOHAYYHBIX Y4eOHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHe 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJICHUHM, N3Y4aeMbIX XHUMHEH,
Ouonorueii, actTpoHoMHel U (huznyeckoi reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, MPEIOCTaBIsieT HauOojee sICHble O0pa3ibl 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
00yJaromuxcs.
Nzyuyenune ¢u3uku Ha 0a30BOM YpOBHE IMIpENAIoOJiaraeT OBJIaJIeHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOLUIUMH €CTECTBEHHOHAYYHYIO IPaMOTHOCTb:
® Hay4HO OOBSCHSTH SIBICHUS;
® OIEHUBATH M MOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHUS;
® HHTEPHPETUPOBATH JAaHHBIE W WCIOIH30BATh HAyUYHBIC IOKA3aTEbCTBA IS
MOJIyYEHUs BBIBOJIOB.
Ilenn wm3ydeHus (U3MKH HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs OMpEISICHBI B
Konnemnmuu npenogaBanus yueOHoro npeamera «Du3nka» B 00pa30BaTEIbHBIX OPraHU3AIUIX
Poccuiickoit ®enepaunu, pealu3ylOIUX OCHOBHBIE 00I1€00pa30BaTENbHbIE TPOrPaMMBI,
yTBep)KAEHHOW pemienreM Komnermu MunncrtepctBa npocsemenus Poccuiickoit denepanu
(mpotoxou ot 3 nexadbpst 2019 r. Ne [TK48H).
Henu nzyvyenus pU3NKu:
e npuoOpeTeHHe HHTepeca M CTpeMJICHHS OOydYaloIuXcsi K HAyYHOMY H3YYEHHUIO
MPHUPOJIBI, PA3BUTHE UX WHTEIIEKTYaTbHBIX U TBOPUYECKHUX CIIOCOOHOCTEI;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeEToJe TMO3HaHuid U (popMupoBaHHe
HCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYXKAIOITUM SIBJICHHSIM;

e (opmHupoBaHHE HAYYHOT'O MHUPOBO33PEHHUS KaK pe3ysibTaTa U3yueHUs OCHOB CTPOCHHS
MaTepuH U GyHIaMEHTAIBHBIX 3aKOHOB (PH3HUKH;



e (opmupoBaHUE TPEICTABICHUN O PO (PU3UKU IS PA3BUTUS IPYTHX €CTECTBECHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

® Dpa3BUTHE TMPEJCTABICHUH O BO3MOXHBIX cdepax Oyaymied mnpodecCuoHAITbHON
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 3HAHUK O JHUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHUYECKHX,
TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e mpuoOpeTeHHe yMEHUl ONUCHIBaTh U  OOBICHATH (PU3MUECKUE SBICHUS C
MCIIOJIb30BaHUEM TIOJyYEHHBIX 3HAHUM;

® OCBOCHHME METOJOB pEIICHUS MPOCTEHIINX pPAcUETHBIX 3a1ad C MCIOJIb30BAaHUEM
buznyeckux Mojene, TBOPUECKUX U MPAaKTUKOOPUEHTUPOBAHHBIX 33/1a4;

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

e O0OCBOCHHE TPHUEMOB padboOThl ¢ WHpOpMaIeln (PU3NUECKOro CconepKaHus, BKIIIOYas
UH(POPMAIIMI0O O COBPEMEHHBIX JOCTHKCHHSIX (U3UKH, aHAU3 U KPUTHYECKOE
OIICHUBaHKME UH(POPMAIINH,

® 3HAKOMCTBO CO cdepamu mpohecCHOHATBLHOU JAeSITeNbHOCTH, CBI3aHHBIMU C (U3UKOH,
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).

[Ipennaraemsblii B mporpamme 1o (Gpu3uKe mepeueHb Ja00opaTOPHBIX padOT U OMBITOB HOCUT
PEKOMEHAATENbHBIN XapakTep, YYUTENb JelaeT BbIOOp MpoBeneHHUs TabopaTOpHBIX padoT U
OTIBITOB C YUETOM MHIUBUIYAIBHBIX 0COOEHHOCTEH 00yUaromuXcsi, CIIHCKa SKCIIEPUMEHTAIBHBIX
3a1aHUH, TIpeUIaraeMbIX B paMKaxX OCHOBHOT'O TOCYAapCTBEHHOT0 9K3aMEeHa 1O (H3HKE.



COJEP)KAHUE OBYYEHUA
7 KJIACC

Pazgen 1. ®usuka v €€ poJib B MO3HAHUU OKPYKAKILET0 MUPA.

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

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

Kak ¢usuka u npyrue ecrecTBEHHbIE HayKM HM3y4daloT MPUPOAy. EcTecTBEHHOHAyUYHBIH
METOJ] TIO3HAHWS: HaOJIOJCHHE, IMOCTAHOBKA HAYYHOTO BOIMPOCA, BBIABMKCHHE 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 MpOIEeaypa 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. IIpoBeneHue wuccleOBaHUS MO MPOBEPKE THUIIOTE3Bl: JAIBHOCTh MOJETA IIApHKAa,
MyIEHHOTO TOPU30HTAIILHO, TeM OO0JIbIIe, YeM OOJIBIIIE BHICOTA MTyCKa.

Pa3nen 2. [lepBoHayaibHbIe CBeeHUS 0 CTPOCHUH BelleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, HMX pa3Mepbl. 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. Habmogenue OpOyHOBCKOTO JBUXKEHUSI.

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 CUJI MOJIEKYJISIPHOTO MPUTSHKECHUS.

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. B3ammoneicTBue Tell Kak NPUYMHA HU3MEHEHUS
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. SIBIeHUE TArOTeHUss W cuia TsokecTu. Cua
TSDKECTH Ha Apyrux riaHetax. Bec Tena. HeBecomocth. CnokeHue CUJI, HAINpPaBICHHBIX I10
oaHoil mpsiMoi. PaBHoaelcTByromas cuii. Cuna TpeHusa. TpeHHe CKOJIbKEHUS U TPEHUE MOKOSI.
Tpenue B IpUpoEe U TEXHUKE.

Hemoncmpayuu.

Habmioienue MexaHn4eckoro JBUKEHHS Teja.
N3MepeHnne CKOpOCTH MPSMOJIUHEMHOTO JBUKECHUS.
HaGmronenue sBJICHMS] HHEPITUH.
Habmionenne 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 YHEPIUU B IPYroi. 3aKOH COXPAaHECHHS 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 TOIUIMBA. Y IeJIbHAas 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 TeIUIoneperadd 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 Teh. 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 cynepno3unuu
ANEKTPUUECKUX MoJieH (Ha KAYeCTBEHHOM YpPOBHE).

Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTapHBIM 3iieKTpuueckuil 3apsia. CTpoeHue
aTtoma. [I[poBOAHMKY U TUANEKTPUKH. 3aKOH COXPAHEHUS AIEKTPUUECKOro 3apsa.

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

Onektpuueckass 1enb. Cuna Toka. OJEeKTpuyeckoe HamnpsbkeHue. ConpoTUBICHUE
MPOBOJHUKA. YJIEJTbHOE CONPOTUBICHUE BemiecTBa. 3akoH Owma [ ydacTKa IEMH.
[TocnenoBarenbHOE U NapaIEIbHOE COEAMHEHUE TPOBOTHUKOB.

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

[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.

Oneiter  @apagness. SIBneHue  aneKTpomMarHuTHoOM  uHAykuuu. IlpaBuno  Jlenuna.
Onekrporerepatop. CrnocoObl TOMYyYEHHUS AIEKTPUUYECKOW SHEPruu. ODJNEKTPOCTAHIIMM Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHUH.

Hemoncmpayuu.

DneKkTpu3zanus Ted.
JIBa poJia aIEKTPUUECKUX 3apsA0B U B3aUMOJIECHCTBUE 3apSKEHHBIX TEll.
Y CTpolCTBO U ACHCTBHE 3JIEKTPOCKOIIA.
DIIeKTpOoCTaTUYECKast HHTYKLIHSL.
3aK0OH COXpaHEHUs ANEKTPUUECKUX 3aPsI0B.
[IpoBOIHUKY U TUDTIEKTPUKH.
MopenvupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
VM cTOYHMKH ITOCTOSITHHOTO TOKA.
JIefCcTBHS DIIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUHN TOK B KUIAKOCTH.
. I"'a30BBbIi1 pa3ps.
. I3Mepenune cuiibl TOka aMIepMeETPOM.
. I3mepenue 351eKTpuuecKoro HanpsiKeHs! BOJIBTMETPOM.
. Peocrar u Mara3uH COIIPOTUBIICHUM.
. B3anmopeicTBre MOCTOSTHHBIX MarHuTOB.
. MoaenupoBaHre HEBO3MOKHOCTH PA3EICHUS MOJOCOB MATHUTA.
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. MO,Z[G.HI/IpOBaHI/Ie MAaramuTHBIX HOHeﬁ IIOCTOAHHBIX MAardHuToOB.
. OneIT Dpcrena.

. MarauTHoO€ 1oJsie ToKa. DJIEKTPOMarHur.

. JlelicTBME€ MAarHMTHOTO MOJISI HA MPOBOJIHUK C TOKOM.

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

. OnbiTel Dapajes.

. 3aBUCUMOCTb HaIpaBJICHUS WHIYKIIMOHHOTO TOKA OT YCJIOBHI €r0 BOSHUKHOBEHHS.
. DIIeKTpOreHepaTop NOCTOSHHOTO TOKA.

[NO I NI\
wm B~ W



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 ANEKTPUICCKOM 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 JIMHBI, IJIOIIA 1 MONEPEYHOTO CEYEHHS U MaTepHalia.
8. IlpoBepka mpaBmiia CIOKEHUS HAMPSHKEHUH MPU MOCIEI0BATEILHOM COCIUHEHUHU
JIBYX PE3UCTOPOB.
9. TlpoBepka mpaBuJa JijIsl CUJIbI TOKA IPU 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. I3yyeHue MarHUTHOTO TIOJIi TOCTOSIHHBIX MAarHMTOB NpU HMX OOBEIWHEHUU U
pa3aeNeHun.
16. UccnenoBanue neWCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. OnbIThl, IEMOHCTPUPYIOLIKE 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 3HaYeHHsI 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 JBWXKEeHHE. HepaBHOMEpHOE
npsiMOJIMHEeHOe JBH>keHHe. CpelHsisi MU MrHOBEHHAas CKOPOCTh Tejda NpU HEPaBHOMEPHOM
JBUKECHUH.

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

PaBHOMepHOE nBMXKEHHE 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. M3Menenune mmmynbca. MMnynbe cuibl. 3aKOH COXpaHEHMsI MMITYJIbCa.
PeaktuBHOE NBHKEHUE.

Mexanudeckas paboTa U MOIIHOCTh. PaboTa cuil TsDKECTH, YNpyroctu, TpeHus. CBs3b

SHEPruu

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

[loTenumanpHas sHeprus cxaTod npykuHbl. Kunetnueckas sHeprus. Teopema 0 KHHETHYECKON
SHEPruM. 3aKOH COXPAHEHHUS] MEXaHUYECKON IHEPT M.
Hemoncmpayuu.

9.

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

Habmioienue MexaHn4eckoro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCYETA.
CpaBHeHue MyTel M TPacKTOpPUM JABMIKEHUS 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 (GU3HUKH.
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 SHEPTUU TTPU B3aUMOICHCTBHH TEJI.

CoxpaHeHue UMIynbca Py HEYIPYIOM B3aUMOAECHCTBUM.

CoxpaHeHue UMITyJIbCca MIPH A0COIIOTHO YIIPYTOM B3aWMOJICHCTBUH.

Habmioienue peakTHBHOTO ABHXKEHUS.

CoxpaHeHHEe MEXaHUYECKON YHEPTUHU TTPH CBOOOIHOM I1aJICHUH.

CoxpaHeHne MEXaHNYECKOW IHEPTUH NPY JBHKEHUU 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 xonebanuit 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 3BYyKa OT YaCTOTBHI.

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 KoJeOaHUM MPYKUHHOTO MasgTHUKA OT MaccChl
rpysa.

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

OnbITh, JEMOHCTPHPYIOIIME 3aBUCUMOCTh TMEpUoNa 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 COACP KAHUSI U OIbITa IeATEeIbHOCTH, 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 w3ydyeHMHM [aHHOTO MOJIYJs pEAIM3YIOTCSI 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 YMEHHUSAMHU OOBSICHATh (PU3UYECKUE SBICHUS, MPUMEHSS IOJIy4YECHHBIC 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 OOBSACHATH (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 HamOoJiee BaKHBIX JOCTH)KEHUH 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 0O0pa3oBaHUS Y

oOyudatomerocst 0yayT chopMHUPOBAHBI CIICAYIOIINE TMYHOCTHBIE PE3YNIbTAThI B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

- IPOSIBJICHUE MHTEpEca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHUCKOM (pusmueckoi
HayKWU;

- IGHHOCTHOE OTHOIIIEHUE K JOCTHKCHUSIM POCCUNUCKHUX YIEHBIX-(PU3UKOB;

2) rpaJaaHCKOro U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

- TOTOBHOCTh K aKTMBHOMY YYacCTHIO B 00CYKJI€HUU OOIIECTBEHHO 3HAUMMBIX U ITHUYECKUX
po0JieM, CBA3aHHBIX C MPAKTHYECKUM ITPUMEHEHUEM JOCTHKCHUH (PU3UKH;

- OCO3HaHHE BaXKHOCTU MOPAJIbHO-3TUUECKUX MPUHLUIIOB B I€ATEIHHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCTIUTAHMSI:

- BOCHPHSTHE ICTETHMUECKUX KauecTB (PU3MUECKON HayKu: €€ TapMOHMYHOTO MOCTPOCHHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

- OCO3HAHUE IEHHOCTH (PU3MYECKON HAyKH KaK MOIIHOTO WHCTPYMEHTAa IMO3HAHUS MHUPA,
OCHOBBI Pa3BUTHUS TEXHOJOTHH, BaXKHEUIIEH COCTaBIAIONIEN KYJIbTYPHI;

- pa3BUTHE HAYYHOU JTI0003HATETLHOCTH, HHTEpPECa K UCCIIEA0BATENbCKOM IeATENbHOCTH;

5) popMupoBaHNs KyJbTYPbl 310POBbS U IMOIHOHAJIBHOI0 0JIATONOJIYYMS:

- OCO3HAaHHE IEHHOCTH 0e30macHOro oOpa3a XH3HM B COBPEMEHHOM TEXHOJOTMYECKOM
MHUpE, BaXXHOCTH TMpaBWi O€30MacHOro TMOBEACHHMS Ha TpaHCIOPTE, Ha JOpOrax, cC
ANEKTPUYECKUM U TETIJIOBBIM 000PYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

- ¢c(OpMHUPOBAHHOCTh HaBbIKa peIeKCHU, MPU3HAHKE CBOETrO MpaBa Ha OMMOKY U TaKOTO
e MpaBa y Jpyroro 4eaoBeKa;

6) Tpy10BOr0 BOCIMTAHMS:

- aKTUBHOE YYacTHE B PEUICHUM MPAKTHUYECKUX 3a7ad (B paMKax CeMbH, 00pa30BaTeIbHOM
OpraHM3aluy, Tropojaa, Kpas) TEXHOJOTMYECKOW U  COIMAJbHOM HAaNpaBiIeHHOCTH,
TpeOYIOMIMX B TOM YHUCIIe U GUBNUECKUX 3HAHMIA,

- HUHTEpEeC K MPAKTUYECKOMY H3YyUEHUIO Mpodeccuii, CBA3aHHbBIX ¢ (PU3UKOM;

7) 3K0JI0rM4eCcKOro BOCIIMTAHMS:

- OpHUEHTalMs Ha NpUMEHEeHHe (U3MYECKUX 3HAHWW N7 pelieHus 3afad B 00JacTH
OKpY’Kalolllel cpenbl, MIAHUPOBAHUS MOCTYNKOB U OIEHKHM MX BO3MOKHBIX MOCIEACTBHIA
JUISl OKPY>KAlOIEe Cpelibl;

- OCO3HaHHe I00ATLHOTO XapaKTepa HIKOJIOTMYECKUX MPOOIeM U MyTel UX pelIeHus;

8) ajanTanum K U3MEHSIOMUMCH YCIOBHSAM COIMAILHON M MPUPOIHOM Cpeabl:

- TOTPeOHOCTH BO B3aMMOJCHCTBUU TIPH BBIMOTHCHWH WCCIEAOBAHUNM H TPOEKTOB
(bu3nyecKoil HanmpaBIECHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM IPYTHX;

- TIOBBILIEHUE YPOBHS CBOEU KOMIIETEHTHOCTH Y€Pe3 MPAKTUUECKYIO IE€ATEIbHOCTh;

- MOTpeOHOCTh B (OPMHPOBAHWU HOBBIX 3HAHUH, B TOM 4YHCIEe (OPMYIHPOBATH HJEH,
MOHSTHSL, TUTIOTE3bI O (PU3MUECKUX O0BEKTaX U SBICHUSIX;

- OCO3HaHME JePHUIUTOB COOCTBEHHBIX 3HAHUHM U KOMIIETEHTHOCTEN B 00J1aCTH (DUBHKH;



® - [IJJAHWPOBAHHUE CBOETO Pa3BUTH B PUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHMIA;

¢ - CTPCMIJICHHUC aHAJIM3UPOBATH WU BLIABJIATH B3aUMOCBA3U MPUPOIHL, OGLLIGCTBa U 5KOHOMUMKHU,

B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/IBI/I‘ICCKI/IX 3HaHI/II\/'I;

® - OLEHKA CBOMX JCHUCTBUU C YYETOM BIMSAHUSA HA OKPYXKAIOLIYIO Cpelay, BO3MOXKHBIX
r7100aJIbHBIX MOCJIEACTBUM.

METAINPEIMETHBIE PE3YJIbTATBI

B pesymbrate oOCBOCHHS TpOrpaMMbl TO (U3UKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOyudaromerocss OyayT chOpMHpPOBaHBI MeTamnpeaMeTHbIe pPe3yJabTaThl,
BKJIIOYAIOMIUC ITO3HABATCIILHBIC YHHUBCPCAJILHBIC y‘IGGHBIe HeﬁCTBHH, KOMMYHUKATHUBHBIC

YHUBEpCaJIbHbIE YUeOHBIC IEHCTBHS, PETYIATUBHbBIC YHUBEPCAIbHbBIC YUeOHbBIE ICHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBble JJornueckue geiicTBUA:

BBISBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MIPU3HAKUA OOBEKTOB (SBICHHIA);
yCTaHaBJIMBATh CYLIECTBEHHBIM MPU3HAK KJIACCU(PHUKAIMK, OCHOBAHHS JJIs1 00001IeH s
U CPaBHEHUS;

BBISBIISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B pacCMaTpUBAEMbIX (akTax, NaHHBIX U
HaOJIOICHUAX, OTHOCALIMXCS K (QPU3HUUECKUM SIBIICHUSM;

BBISBIISATh NPUYMHHO-CIICJICTBEHHBIE CBS3M NPU HM3YyYeHUU (PU3MUYECKUX SIBICHUN WU
NPOIIECCOB, JIEJIaTh BBHIBOJBI C WCIIONB30BAHUEM JIEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKITIOYCHUH, BBIJIBUTATh THITIOTE3BI O B3AUMOCBSI3SX (DU3MUYECKHUX BEIINYHH;
CaMOCTOSITENIFHO ~ BBIOMpATh crocod pemieHuss ydeOHOW (u3MUeckoil 3amaun
(cpaBHEHHE HECKOJBKUX BapHaHTOB peEIIeHUs, BHIOOpP Hanboyiee MOAXOJISIIETO C
y4€TOM CaMOCTOSITENTLHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBatebCcKe AeiCTBUA:

UCIIOJIb30BaTh BOIIPOCHI KaK UCCIIEAOBATENLCKUI MHCTPYMEHT TIO3HAHUS;

IPOBOANUTH TI0 CAMOCTOATENFHO COCTABJICHHOMY IIIaHY ONBIT, HECJIOXHBIA
bu3HYECKU IKCIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBAHNE (PU3NIECKOTO SIBIICHUS;
OLICHMBATh Ha MPUMEHUMOCTh M JIOCTOBEPHOCTh MH(OPMAIUIO, TIOIYYCHHYIO B XOZE
UCCIICIOBaHUS WIIM SKCIIEPUMEHTA;

CaMoCTOSITeNIbHO  (hOpMyIHpoBaTh OOOOIIEHHMS M BBIBOABI IO  pe3yJbTaTaMm
IpOBEIEHHOTO HAOIOACHUS, OIIBITA, UCCIICOBAHMS;

IIPOTHO3UPOBATh BO3MOXHOE JIaJIbHEHIIee pa3BUTHE (PU3UYECKHUX MPOLIECCOB, a TAKXKe
BBIJIBUTATh TPEATION0KEHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Pabora ¢ undopmaunmeii:

NPUMEHSTh Pa3IUYHbIE METOJbI, MHCTPYMEHTHI M 3alpoChl MPU TMOHCKE U OTOOpe
WH(OpPMAIUU WM TaHHBIX C YIETOM MPEIOKEHHON yueOHOM PU3nUecKor 3a/1auu;
aHATM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIIPETUPOBATh WH(OPMAIHIO PA3TUIHBIX
BUIOB U (POPM TIPEICTABIICHHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIBHYIO (OpPMY TpEACTABICHHUS HHPOPMAIUU |
WITIOCTPUPOBATh peElIaeMble 3a/la4d HECIOXHBIMH CXEMaMH, IuarpaMMaMHu, WHOU
rpaduKoil 1 UX KOMOMHALIUSMHU.



KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

B XO0/¢ OOCYXIEHUs Y4eOHOro MaTepualia, pPe3yiabTaTOB JIAOOPATOPHBIX padOT H
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOW TEMBbI M BBHICKa3bIBATh HJICH,
HAIICJICHHBIC Ha PeIlIeHUE 3a/1a4u U MOIep >KaHue OJIaroKellaTeTbHOCTH OOIICHHUS,
COMOCTABIIAITH CBOM CYXKJIECHHUS C CYXICHHSIMU JPYIrUX Y4YaCTHHUKOB JHAora,
00HapyXUBaTh Pa3ININe U CXOJCTBO MO3UIUH;

BBIPAXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MHUCHMEHHBIX TEKCTaX;

nyOJUYHO  TIPEACTABIATH  PE3yJAbTAaThl  BBIMOJHEHHOTO  (U3MYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHMUS, POCKTA);

MOHUMATh W HCIOJh30BaTh MPEHMYIIECTBA KOMAHIHON W WHIUBUAYATHHOU pPaOOTHI
IPY PELICHUU KOHKPETHOH (PU3MUECcKOi MpoOIeMBbl;

IPUHUMATh L€ COBMECTHOM JESITENBbHOCTH, OPraHW30BBIBATH JEHUCTBUSA IO €€
TOCTHIKEHUIO: PACIPENENIATh POJId, 00CYXKIaTh MPOLECCH U PEe3yabTaThl COBMECTHOM
paboThl, 000011aTh MHEHHS HECKOIBKUX JTFOJICH;

BBHITIOJHATh CBOKO YacTh PabOTHI, AOCTUTAs KAYeCTBEHHOTO pe3yjbTaTa MO CBOEMY
HaIPaBJICHUIO U KOOPJAUHHUPYS CBOU JACHCTBUSA C APYTUMH WICHAMU KOMaH/IbI;
OIICHMBAaTh KauyeCTBO CBOETO BKJaJa B OOmMHA TPOAYKT TI0 KPHUTECPHUSM,
CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHBIM YYACTHUKAMH B3aHMOICHCTBHS.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranuszanms:

BBISBJIATH IPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CHTYAIHsIX, TPEOYIOIMNX ISl peIICHUS
(bU3HYEeCKUX 3HAHUK;

OPHEHTHPOBAThCA B PA3IMYHBIX MOJXOJAaX IPUHATHSA pelIeHui (MHAMBUAYaJIbHOE,
NPUHSATHE PELICHHS B TPYIIIE, IPUHATUE PEIICHUI IPyIIoil);

CaMOCTOSATENIFHO COCTAaBIIATh AITOPUTM pEUICHUS (U3NYECKOW 3a1auu WM IUIaHa
UCCIICIOBAaHUS C YYETOM HMMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATH TpesiaracMble BApUAHThI pEIICHU;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAIbHBIA HHTEJLJIEKT:

JlaBaTh aJIEKBATHYIO OLICHKY CUTYallMH U MpeJjiarath MjaaH €€ N3MEHECHHUS;

OOBSACHATh MPHUYMHBI JOCTHKEHUS (HEAOCTH)KEHUS) pe3yJIbTaTOB JAESITEIbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OMBITY;

BHOCHTH KOPPEKTHBBI B IEATEIHHOCTh (B TOM YHCIIC B XOJ BHITOTHEHHS (DPU3NIECKOTO
UCCIICIOBAHMSI WM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENHCTB, W3MEHHUBIIUXCS
CUTYallui, yCTAHOBJIEHHBIX OIIMOOK, BOZHUKILUX TPYJHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTH ce0s1 HA MECTO APYroro 4YeloBeKa B XOJE CIOopa WM AUCKYCCUU HAa HAYYHYIO
TE€MY, IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

npu3HaBaTh CBOE MpaBO Ha OIMMOKY MpU pemieHuH (U3NYECKUX 3a1ad WA B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI M TAKOE K€ MIPABO APYIOro.

INPEJIMETHBIE PE3YJIBTATbBI



K xonmy oOyueHns B 7 Kjacce mpeaMeTHBIC Pe3ylbTaThl HA 0a30BOM YpPOBHE JOJDKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y 0OYJAIOLTUXCS YMEHHIA:

UCIIONIb30BAaTh MOHATHS: (U3MYECKUEe U XUMHUYECKHE SBJICHUS, HaOII0ACHHE,
SKCIICPUMCHT, MOJCJIb, T'MIIOTC3a, CAUHUIILL (1)I/I3I/I‘IGCKI/IX BCJIMYHH, aTOM, MOJICKYIJIA,
arperaTHbIE COCTOSIHHSI BelecTBa (TBEPIOE, KHAKOE, Ta3000pa3HOE), MEXaHHMYECKOE
JIBUKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE,  MpPSIMOJUHEIHOE),  TpPaeKTOpHs,
paBHOAEWCTBYIOImas cuia, aedopmarus (ympyras, IUTaCTHYECKasi), HEBECOMOCTD,
cooOmIaoImecs CoCcybl;

paznuyath siBreHus (Iudy3us, TeIUI0BOE IBUKEHHUE YaCTULl BELIECTBA, PABHOMEPHOE
ABWIKCHUC, HCPABHOMCPHOC IBWIKCHUC, MHCPLIUA, BSaHMOHGﬁCTBHe TCJI, PAaBHOBCCUC
TBEPABIX TEI C 3aKPEIUIEHHOMW OCBhIO BpalleHUs, IMepenada JaBJICHUS TBEPIBIMU
TeIaMHU, KUAKOCTSIMU U razaMu, aTMochepHoe JaBieHue, JIaBaHUE Tell, TPEeBPaICHUS
MEXAHUUYECKOM HEPTUN) MO ONMCAHUIO UX XaPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3MUECKOE SBICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PM3MUECKUX SIBICHUI B OKPYKAIOLIEM MHUpE, B
TOM 4YHCJIC (I)I/ISI/I‘-IGCKI/IG SABJICHHUA B MPUPOAC: MPUMCPLI ABHUXXCHUA C PA3JIMUYHBIMU
CKOPOCTAMH B XMBOW M HEXHBOW MPUPOAE, NECUCTBUE CHIIBI TPEHUS B MPUPOJE U
TEXHHUKE, BJIMSHHE aTMOC(PEPHOTO JaBJIEHHS Ha >KMBOM OpraHusM, IUIaBaHuE pbIO,
pbidyaru B TCJIC 4YCJIOBCKA, IIPpHU 3TOM IMCPCBOAUTH MPAKTHYCCKYIO 3a1a4y B y‘-IGGHyIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOMCTBA (IPpU3HAKHM ) (PU3NIECKUX SBIICHUM;

OMNMUCBIBATH U3YYCHHBIC CBOICTBA Tel U (I)I/ISI/I‘IGCKI/IG SIBJICHUS, UCIIOJIb3YA (I)I/ISI/I‘IGCKI/IG
BEJIMYMHBI (Macca, 00bEM, IMIOTHOCTH BEIECTBA, BPEMsl, MyTh, CKOPOCTb, CPEIHSS
CKOpOCTb, CHJIa YIPYTrOCTH, CHUJIa TSKECTH, BEC Tela, Cuja TpPEHUs, IaBJICHUE
(TBEpmOrO TENa, JKUIKOCTH, Ta3a), BHITAIKUBAIONIAS CHJIa, MEXaHWYEeCKas padora,
MOIIHOCTH, IIJIICYO CHJIBI, MOMCHT CHIJIBI, KOBq)(bI/II_II/IeHT IIOJIE3HOT'O I[eﬁCTBHH
MCXAaHU3MOB, KMHCTHUYCCKAsd M IIOTCHIIMAJIbHas 3H€pI‘I/I5I), Ipu OMUCAHUHN TIPABHUIILHO
TPaKTOBAaTh (PU3NYECKUI1 CMBICI HCTIONb3YEMbIX BEIMYNH, UX 0003HAYEHUSI U €IUHUIIBI
(GU3HYECKUX BEIWYMH, HAXOJIUTh (OPMYIBI, CBS3BIBAIOIIME JAaHHYIO (DHU3UYECKYIO
BEJIMYMHY C JPYTUMH BEITUYMHAMH, CTPOUTH TpapUKHd HM3YYCHHBIX 3aBUCHMOCTEH
(U3HYECKUX BEIIUYMH;

XapaKTCPU30BaATh CBOMCTBA TCII, (I)I/ISI/I‘-IGCKI/IG SABJICHUSA W TIIPOLCCChI, HCIIOJIb3Ys
npaBuja CIOKEHHs Ccuil (BIIOJIb OAHOM TpsiMoii), 3akoH ['yka, 3akon [lackams, 3aKoH
Apxumesna, TpaBUIO paBHOBecHs pbluara (OJ0Ka), «30JI0TOE TPABUIIO» MEXaHUKH,
3aKOH COXpaHEHHMS MEXAHHYECKON OSHEprud, TMpU OSTOM JaBaTh CIOBECHYIO
(bOpMYyITHUPOBKY 3aKOHA U 3alUCHIBATh €70 MATEMATUIECKOE BHIPAKCHIIE,

O6’b$ICH$ITB (1)143quc1<ne SABJICHUS, TPOLUCCCHI H CBOIICTBa TCJI, B TOM YHCIIC 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  WIIH
3aKOHOMEPHOCTH;

pemarh pacdy€THbIC 3amadyd B 1—2 JeHCTBHs, HWCIOJB3Ys 3aKOHBI W (POPMYIIHI,
CBS3bIBAIOIINC (I)I/ISI/I‘IGCKI/IG BCJIMYMHBI: Ha OCHOBC aHaliu3da YCJIOBHUA 3aJadu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJACTABIATH (DPU3UYECKHE BEJIWYMHBI B (OPMYINBI U
MPOBOAMUTH PAcU€Thl, HAXOJUTh CIPABOYHbIE JJaHHBIE, HEOOXOIUMBIEC Ui PeIleHUs
3aJa4, OLICHUBATh PEATMCTUYHOCTh OTYy4YEeHHON (PU3HUECKON BEIUYUHBI,



pacrio3HaBaTh NPOOJIEMbI, KOTOPhIE MOXXHO PEIIUTh NPU IOMOIIM (PHU3HUECKUX
METOJIOB, B ONHCAHHM MCCIEAOBAHUS BBIACNIATH IPOBEPSIEMOE MPEANONIOKEHHUE
(rumotesy), paszauyaTh M HMHTEPIPETHPOBATH MOJYYCHHBIM pe3ynbTaT, HaXOAWUTh
OLIMOKH B XOJI€ OTIBITA, JI€aTh BBIBOJKI 110 €T0 PE3yJIbTaTaM;

IPOBOJIUTH ONBITHI MO HAOIIOJCHUIO (PU3MUECKUX SBICHUMA WM (PU3MUECKUX CBOMCTB
Tes:  (OPMYIMPOBATH TPOBEPSieMble MPEINOIOKEHUs, COOUpaTh YCTAaHOBKY U3
IPeJI0KEHHOT0 000PYA0BaHNUS, 3aMUChIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBOBL;
BBITOJIHATH NPSMbIE U3MEPEHHUSI PACCTOSHUS, BPEMEHH, MacChl Tesla, 00bEMa, CHIIBI U
TEMIEPATypbl C UCHOJIH30BAaHUEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMUCHIBATDH
MoKa3aHus MPUOOPOB C YUETOM 3aJaHHON aOCOFOTHOM MOTPEITHOCTH U3MEPECHHI;
MIPOBOJIUTh MCCIEAOBAHUE 3aBUCHMOCTH OJHOW (DU3NYECKON BEIUYHHBI OT JIPYroil C
UCIIOJIb30BAaHUEM TPSMBIX U3MEPEHUH (3aBUCUMOCTH IYTH PABHOMEPHO JIBHXKYIIETOCS
T€na OT BPEMEHU JIBUKEHUS TeElla, CUJIBI TPEHUS CKOJIBKEHUS OT BeEca Tejla, KauecTBa
00pabOTKM TOBEPXHOCTEM TEeI M HE3aBUCHUMOCTH CHJIbl TpPEHHUS OT IJIOLAAN
COTIPUKOCHOBEHHMSI TEJ, CHJIbI YIPYTOCTH OT YAJWUHEHHS NMPY>KUHBI, BHITAJKUBAIOIIEH
CHIIBI 0T O00BbEMa TOTrPYKEHHOM YacTH Tela M OT IUIOTHOCTH JKHMJIKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTHU TeNa, OT TIJIyOWHBI, Ha KOTOPYIO IOTPYKEHO Teo,
yCIIOBUM TMJIaBaHUS TeJ, YCJIOBMH paBHOBECUsl pbluara M OJIOKOB), y4yacTBOBaTh B
IUIAHUPOBAaHUM Y4eOHOTO HCCJeOBaHUS, COOMpaTh YCTAaHOBKY M  BBIMOJIHATH
U3MEpEeHus, cienys MpeUIoKeHHOMY IJIaHy, (PMKCHpPOBATh PE3yNbTaThl IMOTY4EeHHOU
3aBUCUMOCTH (DU3MYECKMX BEIUYMH B BHUJAE MNPEIJIOKEHHBIX TaOMUI[ U T'padHUKOB,
JIEJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBaHMS;

IPOBOIUTh KOCBEHHBIE H3MEPEHUs (PU3MUECKHX BEIMYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTU U TBEPAOrO Tela, CHJIa TPEHHs] CKOJBXKEHMs, JaBJI€HHE BO3/yXa,
BBITAJIKUBAIOIIAs CHUJIa, JEMCTBYIOLIass Ha MOTPY>KEHHOE B KHUJAKOCTh TEJO,
KO3(QHUIMEHT TOJE3HOr0 JCHCTBUS MPOCTBIX MEXAHH3MOB), CIEAYS MPEIIOKEHHON
MHCTPYKLIUU: TIPU BBIMOJIHEHUHN U3MEPEHHUI COOMPATh SIKCIIEPUMEHTAIBHYIO YCTAHOBKY
U BBIYUCIISITh 3HAUEHUE NICKOMOM BEIMYUHBI,

coOyoaTh TMpaBWJa TEXHUKH O€30MacHOCTH TMpH paboTe ¢ J1abopaToOpHBIM
00opyI0BaHUEM;

yKa3bplBaTh MPUHLUIBI JCHCTBUS TPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIAIOIINECS COCY IbI, OapoMeTp, pblyar, MOJABUKHBIM U
HEMOJIBUKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTb;

XapaKTepu30BaTh MPUHLHUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOl Ha WX OMHCAaHUS (B TOM YHMCIE: MOAIIMITHUKH, YCTPOHCTBO
BOJIOIIPOBO/IA, THUAPABIMYECKUM Ipecc, MaHOMETP, BBICOTOMEp, IOPIIHEBOM HAacoC,
apeoMeTp), MCIONB3Ysl 3HAHUS O CBOMCTBAX (PU3MUECKHX SIBIICHUHA M HEOOXOIMMBIC
¢buznyecKkre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAUTH TPHUMEPHl (HAXOAUTh HWHGOOpPMAIMIO O TMpUMEpax) MPaKTUIECKOrOo
UCIIONIb30BaHUsl (DUM3MYECKUX 3HAHUM B TOBCEAHEBHOW KHU3HU s oOecredeHus
0€30IaCHOCTH MpH OOpaIleHuu ¢ [pubopaMH M TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpaHEHMsI 3/I0pOBbSI M COOJIOACHUS HOPM OSKOJIOTUYECKOTO TIOBEJCHUSA B
OKpYXKalollleil cpee;

OCYILECTBIISITh OTOOp HMCTOYHHUKOB HH(pOpManuu B MHTepHETe B COOTBETCTBHH C
3aJJaHHBIM ITOMCKOBBIM 3allPOCOM, HA OCHOBE MMEIOIUXCS 3HAaHUH U MyTEM CpaBHEHUS



pa3IMYHBIX UCTOUYHUKOB BBIICNATh HH(OPMALIHMIO, KOTOpas SABJSETCS MPOTUBOPEUNBOM
WA MOET OBITh HEJIOCTOBEPHOI;

UCIIOJIb30BaTh P BBIIOJHEHUN Y4EOHBIX 3a/JaHUIl Hay4yHO-IOMYJSPHYIO JINTEPATYpy
(GU3MUeCKOro cojaep)kaHus, CIOpaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BIAJETh NpUEMAaMU KOHCHEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHMOpMALMM U3
OJIHOI 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpAaTKUE MHCbMEHHBIE U YCTHBIE COOOLIEHHUS Ha OCHOBE 2—3
UCTOYHUKOB MH(OpManuu (Gpu3nyeckoro cofepkaHus, B TOM 4Hcie MyOIuYHO AeaTh
KpaTKhe COOOIIEHUS O Pe3yJIbTaTax MPOEKTOB WM YUEOHBIX MCCIEOBAHUH, IIPU STOM
IpPaMOTHO HWCHOJb30BaTh M3YYCHHBI TMOHATUHHBIA ammapar Kypca (QHU3HKH,
COIIPOBOKAATh BBICTYIIJICHUE NIPE3CHTALEN;

IPY BBIMOJHEHUH Y4E€OHBIX MPOEKTOB M HUCCIEIOBAHUI pacrpeiessTh 00S3aHHOCTH B
TPYyIIE B COOTBETCTBUM C ITIOCTABJICHHBIMU 3aa4aMH, CJICAUTH 3a BBIIIOJIHEHUEM IIJIaHA
NeUCTBUM, aJeKBaTHO OLICHMBATh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTh IPYIIIBI,
BBICTPAauBaTh KOMMYHUKATUBHOE B3aUMOAECUCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOILUX.

K xonmy obydenus B 8 kJjacce mpeniMeTHBIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHUM

MCIIOJIb30BaTh MOHATHSA: Macca M pa3Mepbl MOJIEKYJI, TEIIOBOE JBUKEHHE aTOMOB U
MOJIEKYJI, arperatHbleé COCTOSIHMsI BEILECTBA, KPUCTANIMYECKUE U aMop(dHbIe Tena,
HACBHIIIEHHBI U HEHACBIIICHHBIN Map, BIaXKHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSSA
DHEPIrHUs, TEILUIOBOM JBUIATEllb, HIEMEHTAPHBINA IEKTPUUYECCKUN 3apsll, HIEKTPUIECKOE
10JIe, NMPOBOJHUKU W JAMUAJIEKTPUKH, NOCTOSHHBIA 3JEKTPUUYECKUA TOK, MarHUTHOE
1oJe;

pasznuyath SABJICHUS (TEIUIOBOE pacCUIMpEHUE U C)KaTue, TeIulonepenada, TEIIOBOE
paBHOBecHE, CMauyMBaHME, KalWUIAPHBIE SIBJICHUS, HWCHApeHHe, KOHJEeHcalus,
IUIaBJIeHWe,  KpUcTaimu3anus  (OTBepJeBaHME),  KHUIEHHWE,  TeIJlonepenaya
(TEerUIONpPOBOJHOCTh, KOHBEKIMS, M3IyYCHHE), DJIEKTpHU3alus TeJ, B3auMoJeicTBUe
3apsiioB, ACUCTBUS IJIEKTPUUECKOrO0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJIEHCTBHE
MarHuTOB, AEUCTBHE MAarHUTHOTO IOJI1 Ha MPOBOAHHMK C TOKOM, 3JIEKTPOMArHUTHas
MHAYKIMS) TI0 ONMCAHUI0O HUX XapaKTEpHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3UUECKUX SBJICHUN B OKPYXAIOIIEM MHUpE, B
TOM 4uucie (U3NYECKHE SBICHUS B MPHPOJE: TOBEPXHOCTHOE HATSHDKEHUE U
KallWUISIPHBIE SBJICHUS B NPUPOJE, KPUCTAUIbI B Ipupoae, usnydeHue CoiHia,
3aMep3aHue BOAOEMOB, MOPCKHE OpH3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
AIIEKTPUYECKUE SIBICHUS B aTMocdepe, DIEKTPHUECTBO IKHUBBIX OPraHU3MOB,
MarHuTHOE Tosie 3eMid, Jpel MOOCOB, pOJIb MAarHUTHOTO MOJIS JJIS JKU3HU Ha
3emiie, MOJISIPHOE CHUSIHME, IIPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a]lauy B y4eOHYIO,
BBIJICNIATH CYIIIECTBEHHBIE CBOMCTBA (TPU3HAKH ) (PU3HUECKUX SIBICHHI;

OIKCBIBATh U3Y4YEHHBIE CBOMCTBA TeN U (PU3MUECKUE SBICHUS, UCIOIb3Ysl (PU3NYECKHE
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHSAsS OHHEPIus, KOJIMYECTBO TEIUIOTHI, YyJeNbHas
TEIUIOEMKOCTh ~ BEILLECTBA, yJe€ibHAas TEIUIOTA IUIABJICHUS, YAEJIbHas TeEIIOTa
napooOpa3zoBaHMs, YAEIbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(QUIMEHT IMOJIE3HOTO
JeMCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENBHAS BIAXXKHOCTb BO3]lyXa, 3JIEKTPUUECKHUH
3apsil, CHUJa TOKa, 9JIEKTPUUYECKOE HaMpshKeHUE, CONPOTUBJIECHUE IPOBOAHMKA,
yIIeIbHOE CONPOTHBIICHUE BEIIECTBA, pab0Ta U MOLIHOCTH 3JIEKTPUYECKOTO TOKA), MIPH



ONKMCAHUU TMPABWIBHO TPAKTOBaTh (DU3MUECKHI CMBICI HCIHOJb3yEMbIX BEJIUYMH,
0003HaYCHHS] ¥ SAVHHIIB (DU3UYECKUX BEIUYHH, HAXOJIUTh (DOPMYIBI, CBS3BIBAIOIINE
TaHHYI0 (QU3MYECKYI0 BEIWYUHY C JPYTUMH BEIUYHMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYUH;

XapaKTepu30BaTh CBOMCTBA Tei, (U3WYECKUE SBICHUS W MPOLECCHI, HCIONb3YS
OCHOBHbBIE TIOJIOKEHHSI MOJEKYJIIPHO-KMHETUYECKOM TEOpUU CTPOEHHUS BEIIEeCTBa,
NPUHIUIT CYNEPIO3UIMU ToJied (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHMS
3apsiia, 3akoH Oma ams ydactka 1enu, 3akoH Jlxoyms—JIeHua, 3akoH coxpaHeHUs
SHEPruM, MPU ATOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHAa M 3alUCHIBATH €rO
MaTeMaTUYeCKOE BbIPAKECHUE;

OOBACHATH (PU3MUECKHE MPOIECChl W CBOMCTBA TE€l, B TOM YHCIE U B KOHTEKCTE
CUTyaluin MPAKTUKOOPUEHTHUPOBAHHOTO Xapakrepa: BBISIBIISITh
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE M3 1—2 JIOTMYECKUX IIaroB ¢
oropoif Ha 1-2 U3y4eHHBIX CBOMCTBA (PM3NYECKUX SBICHUHN, (PU3UUECKUX 3aKOHOB WIIN
3aKOHOMEPHOCTEH;

pemiate pacu€THble 3amaud B 2-3 JACWCTBHS, WCIONB3yS 3aKOHBI U (HOPMYIIBI,
CBs3bIBaOIIME (U3MUEeCKHe BEJIMYMHBL: HAa OCHOBE aHalW3a YCJIOBHS 3aJaud
3aMKChIBaTh KPAaTKOE YCJIOBUE, BBISBISATH HEIOCTATOK JAHHBIX JAJISl PELICHUS 3aJauH,
BBIOMpATh 3aKOHBI U (POPMYJIIbI, HEOOXOAUMBIE IJIs €€ PEIICHHUS, IPOBOJUTH PACUETHI U
CPaBHHBATh MMOJTYYCHHOE 3HAUCHHE (DU3NYECKON BEIMUYUHBI C U3BECTHBIMH JAaHHBIMU;
pacrmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO pPEIIUTh TPU TOMOIIH (HUIHUECKUX
METO/IOB,  MCIOJIb3ysd  OMNHCaHUE  HWCCIEAOBAHMS,  BBIACNATH  MPOBEPSIEMOE
MPEIOJIOKEHNEe, OLICHWBATh MPaBUWJIBHOCTh TMOPSAKAa IPOBEACHHS HCCIEA0BaHUSA,
JIeJIaTh BBIBOIBI;

MPOBOAMUTH OMBITHI MO HAOIONECHUIO (PU3NYECKUX SIBICHUN WM (U3NYECKUX CBOWCTB
Ten (KamwuUIsIpHBIC SIBICHUS, 3aBUCHUMOCTh JaBICHHS BO3JyXa OT €ro o0béMma,
TEeMIIepaTypbl, CKOPOCTH MPOLIECCA OCTHIBAHUSI U HATPEBAHUS IPU U3NYUYEHHUH OT LIBETa
u3Nyyarouiel (moriomaronieil) TMOBEPXHOCTH, CKOPOCTh HCIApeHUs BOABI OT
TEMIEPATypbl JKUIAKOCTHM W IUIOMAgu €€ TMOBEPXHOCTH, DJEKTpHU3alus Tel Hu
B3aUMOJICCTBUE 3JEKTPUUYECKUX 3aPSA0B, B3aUMOJECUCTBUE MOCTOSHHBIX MarHUTOB,
BU3yaJIM3alisi MAarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB, JEHCTBUS MarHUTHOTO TOJISI
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuWTa, CBOWMCTBA AIJIEKTPOJBHUIaTEIIs
MOCTOSTHHOTO TOKa): (opMyIupoBaTh NPOBEpSEMbIe MPEANOIOXKECHHs, COOMpPAThH
YCTAaHOBKY W3 TPEUIOKEHHOTO OOOpYyIOBaHUS, ONHUCBHIBATH XOJ ONbITA H
(dbopMyITHUpPOBaTH BHIBOJIBI;

BBITIOJIHSTH MPSIMbIE U3MEPEHUS] TEMIIEPATypbl, OTHOCUTEIbHON BIAXXHOCTH BO3/1yXa,
CWJIBl TOKA, HANpPSDKEHUS C HCIONIh30BAaHHUEM AaHAJOTOBBIX MPUOOPOB U JATUYHUKOB
buznyecKux BENWYMH, CPAaBHHMBATh pE3yJbTaThl H3MEPEHUN C Y4€TOM 3aJaHHOMN
a0COJIFOTHOM TTOTPEITHOCTH;

MIPOBOJIUTh MCCIEAOBAHUE 3aBUCHMOCTH OJAHOW (DU3MYECKON BEITUYHMHBI OT JIPYroMl C
HCIIOJIb30BaHUEM MPSAMBIX M3MEPEHUN (3aBUCHMOCTH COMPOTHUBIICHUS MPOBOJHUKA OT
€ro JIJIMHBI, TUIOAAN MONEPEYHOTO CEUEHHUs U YJIETbHOTO COMPOTHUBIICHUS BEILIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UJIYILIETO Yepe3 MPOBOJHUK, OT HAMPSXKEHUS] HAa TPOBOJIHUKE,
HCCJIEIOBAaHKUE IOCJIEI0OBATEIbBHOIO W MMapajljIeIbHOTO COEIWHEHUN MPOBOJAHUKOB):
IUTAHUPOBATh MCCIE0BaHNE, COOMPAaTh YCTAaHOBKY M BBIMOJIHATH MU3MEpPEHUs, CIeays



MPeJIOKEHHOMY IIaHy, (PUKCHUPOBATh PE3yNbTAThl MOTYYEHHON 3aBUCHUMOCTH B BHJIE
TabNuIl ¥ TpaduKOB, IETaTh BHIBOIBI IO PE3yIbTaTaM HCCIICIOBAHUS;

® TMPOBOJIUTH KOCBEHHbIE M3MEpEeHMs] (PU3NUECKHX BeIHUYUH (yAelbHas TEIIOEMKOCTb
BEIIIECTBA, CONMPOTUBJICHUE MPOBOJHUKA, pab0OTa U MOITHOCThH AJIEKTPUYECKOTO TOKA):
IUIAHUPOBAaTh U3MEPEHHs, CcOoOUpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEays
PEJI0KEHHOW HHCTPYKIIMHU, U BBIYUCISATH 3HAYCHHE BETUYHUHBI;

e coONIOaTh TMpaBWJIa TEXHUKH O€30macHOCTH Tpu  paboTe ¢ JabopaTOPHBIM
00opyI0BaHUEM;

® XapakTepu3OBaTh MPHUHILMIBI JEUCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpOM Ha WX ONHMCAHMs (B TOM 4YMCJIE: CHCT€Ma OTOIUICHHUS JOMOB,
TUTPOMETpP, TapoBas TypOWHA, aMIepMETpP, BOJBTMETP, CUETUYHK DIICKTPUUYECCKOM
DHEPrUH, JIIEKTPOOCBETUTENIbHBIE TPHUOOPHI, HArpeBaTeNbHbIC JIEKTPOIPUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEJOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
MOCTOSIHHOTO TOKAa), HCIIOJIb3ysd 3HAHHUS O CBOWCTBAaX (U3UYECKUX SBICHUN U
HeoOX0ouMBbIe (PU3HUECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IPOCTbIE TEXHUYECKHUE YCTPONCTBA U HU3MEPHUTENbHbIE MPUOOPHI MO
CXeMaM M CXEMAaTUYHBIM PUCYHKaM (SKUIKOCTHBIA TEPMOMETp, TEPMOC, MICUXPOMETD,
TUTPOMETp, JBUTATEIb BHYTPEHHETO CrOPAaHMs, AJIEKTPOCKOII, PEOCTaT), COCTABIATH
CXEMBI 3JIEKTPUUECKHX IIeTel ¢ MOoCIe0BaTEeIbHBIM U MapalljieIbHbIM COEAMHEHUEM
AJIEMEHTOB, pa3inyas yCIOBHBIE 0003HAYCHUS DJIEMEHTOB AIEKTPUUCCKUX IICTICH;

® T[PHUBOAWTH MNPUMEPHl (HAXOAWTH HWHPOPMAIMIO O TPUMEpPax) MPAKTHIECKOTO
UCTIONIb30BaHUsl (DM3MUYECKUX 3HAHUM B TOBCEAHEBHOW KU3HU I OOeCTedeHus
0€30IaCHOCTH MpH OOpaIleHuu ¢ [pubopaMH M TEXHUYECKHMMHU YCTPOHCTBAMH,
COXpaHEHMsI 370pOBbsi M COONIOACHHUS HOPM DSKOJOTHYECKOTO TOBEICHUS B
OKpYKalolllei cpee;

® OCYLIECTBISATh NOMCK HH(popmanuu ¢usznyeckoro conepkanus B MHTepHere, Ha
OCHOBE HMEIOIIMXCS 3HAHUW M TYTEM CpaBHEHUS JIOTMOJIHUTEIBHBIX HCTOYHUKOB
BBIICTIITE MHGOPMAIUIO, KOTOpas SBJSETCS MPOTHBOPEYUBONW WM MOXET OBITh
HEJIOCTOBEPHOM;

® ICIIOJIB30BATh MPU BBHIMOJIHCHUN YUEOHBIX 3aJaHHU HAYYHO-TIONYJSPHYIO JTUTEPATYPy
(U3MYECKOTO COJEp)KaHUsS, CIPABOYHBIE MaTepUalbl, pecypchl cetu WHTEpHeT,
BJa/eTh MpUEMAaMHU KOHCIEKTUPOBAHMS TEKCTa, IpeoOpazoBaHus WHGOpMALUU U3
OJIHOI 3HAKOBOW CHCTEMBI B JPYTYIO;

e co3gaBaTh COOCTBEHHBIC INHCHMEHHBIE W KpAaTKHE YCTHBIE COOOIIEeHMs, 0000Imas
uH(GOPMAIIMI0 U3 HECKOIbKUX HUCTOYHHKOB (PU3UYECKOTO COJCpXKAHHS, B TOM YHUCIIE
nyOMMYHO  TPEJCTaBISITH  Pe3yabTaThl MPOCKTHOW WM  HCCIEIOBATENIbCKOU
NEeSTENIbHOCTH, TPU 3TOM T'PAaMOTHO HCIOJB30BaTh U3yYEHHBIN MOHATHIHBIN anmapar
Kypca (pU3HKHU, COTPOBOXK/IATh BHICTYIIEHUE TIPE3EHTALIUEH;

® I[pU BBHINOJIHEHUHU Y4YEOHBIX IPOEKTOB U HCCIEIOBAaHUN (PU3NYECKUX MPOLIECCOB
pacnpenensatb 00sS3aHHOCTH B TPYIIE B COOTBETCTBHM C TMOCTaBJICHHBIMHU 3aJadyaMu,
CIIETUTh 32 BBHINIOJHEHHEM IUIaHa JEHCTBUH W KOPPEKTUPOBATH €ro, aJeKBaTHO
OIICHUBATh  COOCTBEHHBIM BKJaJ B  JEATCIBHOCTh  TPYIIbI, BBICTPaUBATh
KOMMYHHUKaTHUBHOE B3aHMOJIEHCTBHE, POSBIISAL TOTOBHOCTD pa3peliaTh KOH(IUKTHI.

K xonny oOyuenus B 9 Kjacce mpeIMeTHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI

OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOLIUXCS YMEHHIA:



UCIIOJIb30BaTh IMOHATHS: CHCTEMa OTCUéTa, MaTepualbHas TOYKa, TPACKTOPUS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOr0 IBUXKEHUS, nedopmanus (yrnpyras, IiacTuyeckas),
TPEHHE, 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 3JEKTPOMArHUTHBIX BOJH, CBET, OJU30PYKOCTh U
JaTbHO30PKOCTh, CHEKTPhl HCIIyCKaHHWsl W TMOTJOlIeHus, anbda, Oera- U Tramma-
U3JTy4EHUs, U30TOIBL, SJEpHasi YHEPreTHUKA;

pa3iauyaTh SBIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE MNPSMOJIMHEWHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBMKEHHE, CBOOOIHOE MaICHUE TeJl, PABHOMEPHOE
JNBUKEHHE 10 OKPYKHOCTH, B3aUMOJEHCTBUE TeJ, PEaKTUBHOE JIBUXKEHUE,
KoJiebaTebHOe JBMIKEHUE (3aTyXarollhue W BBIHYXICHHBIC KoJieOaHUs), PE30HAHC,
BOJIHOBOE JBIDKEHHE, OTPaXEHHE 3BYKa, MPSIMOJIMHEHHOE pPACIPOCTPaHEHUE,
OTpaXKEHUE U NPEJIOMIIEHHE CBETA, [IOJTHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3I0KEHHE
0ermoro cBera B CIEKTP M CJIOXKEHUE CIEKTPAIbHBIX I[BETOB, ITUCIEPCUSl CBETa,
€CTECTBEHHAsl PaJUOAKTHUBHOCTh, BOZHUKHOBEHHE JMHEHYATOro CHEKTpa H3JIY4eHHs)
[0 OINMCAaHUIO UX XAPAKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIMX
TaHHOE (PU3HUECKOE SIBIICHUE;

pacrio3HaBaTh MPOSBICHHE U3YYCHHBIX (DU3MYECKUX SBJICHHUN B OKpY’KaroIieM Mupe (B
TOM 4Hclie (U3NYECKHE SBJICHHUS B MPUPOAE: NMPHIUBBI U OTIUBBI, JBI)KEHUE TJIAHET
ConHevyHOM cuCTeMBbl, PEaKTUBHOE JIBUYKEHHUE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHHME, CEHCMHYECKHE BOJIHBI, IIYHaMH, 3XO, IIBETa Tel,
ONTUYECKUE  SBJICHUS B  TNPUPOJAE, OWONOTHYECKOEe  JeicTBHE  BUAMMOTIO,
yAbTPa(UOIECTOBOTO U PEHTICHOBCKOTO HW3IY4YEeHUH, €CTECTBEHHBIN paJuOaKTUBHBIN
¢doH, KOCMHYECKHE JIy4H, PaJUOAaKTHUBHOE W3IYYEHHE NPUPOJIHBIX MHHEPAJIOB,
NeiiCTBUE paJiMOaKTUBHBIX M3JIyYeHHI Ha OpraHu3M YeJOoBeKa), MPU 3TOM NEPEBOAUTD
NPaKTUYECKYIO 3aJady B Y4eOHYIO, BBIIENATH CYIIECTBEHHBIC CBOMCTBa (IIPU3HAKH)
(bU3NUECKUX SBICHHIA;

OIMCHIBATh M3YYECHHBIC CBOMCTBA TeN U (PU3MUECKUE SBICHUS, UCTIONB3Ys (PU3NUECKHE
BEJIMYMHBI (CPEIHSISI U MTHOBEHHAs! CKOPOCTH TeJla MPU HEPABHOMEPHOM JBIKEHHH,
yCKOpEHUe, MepeMellleHne, MyTh, YIJIOBas CKOPOCTb, CUjla TPEHMsI, Cuja YIPYTrOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOTHOTO MaJeHHs, BEC Tesla, UMIYJIbC Teja, UMITYJIbC
CHJIBI, MEXaHUYeCKasi padoTa M MOIHOCTh, MOTEHIIMANIbHAS YHEPTUs Tela, MOJHATOrO
HaJl IOBEPXHOCTBIO 3€MJIM, IOTEHI[MAJIbHASL SHEPT Ul CKATOM MPYKUHBI, KWHETHUUECKAs
SHEprus, MOJHAs MeXaHWuYecKas SHEeprus, IMepuoj] U 4YacToTa KoJieOaHW, IJIHMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA, CKOPOCTb CBETA, MOKA3aTelb MPeTOMIICHUS
Cpezbl), IPU ONHCAHUM TPABWIBHO TPAKTOBATH (PU3MUECKUI CMBICI HCIOIB3YEMbIX
BEJIMYMH, OOO3HAYECHUS M EIUHUIBl (PU3MUECKUX BEJIUYMH, HAXOAUTH (OPMYIIBL,
CBS3BIBAIONIME JAHHYIO (DM3MUECKYIO0 BEJIMYHHY C JPYTUMHU BEIUYMHAMHU, CTPOUTH
rpaduKu U3y4yeHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUYECKUE SIBICHUS U MPOLIECCHI, UCIIONIb3Yys 3aKOH
COXpaHEHUsI PHEPIHH, 3aKOH BCEMHUPHOIO TSITOTEHUS, MPUHIUI CYNEPHO3ULUN CHUII,
IPUHLINI OTHOCUTENBbHOCTH ["anunes, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA,
3aKOHBl OTPAXEHMsSI M TIPEIOMIIEHHS CBETA, 3aKOHbl COXPAHEHHUs 3apsAJ0BOro H
MacCcOBOTO 4YHCEN TMpHU SAEPHBIX pPEaKIHsIX, MpH 3ITOM JaBaTh CJIOBECHYIO
(bopMyITHUPOBKY 3aKOHA U 3alIMCHIBAaTh €70 MaTEMaTHUYECKOE BhIPaKEHHE;



OOBSICHATh (PU3MYECKHE MPOLECCHl M CBOWCTBA Tell, B TOM YHCIE M B KOHTEKCTE
CUTyallUd ~ NIPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  IPUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 2—3 JIOTHYECKUX II1aroB ¢ OMOPOi Ha 2—
3 u3yuyeHHBIX CBOMCTBa (U3MYECKUX SIBICHUH, (U3NYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTE;

pemath pacy€THbIe 3aaud (ONMUPAIOLIHECs Ha CUCTEMY U3 2—3 ypaBHEHHUH), UCTIOIb3Ys
3aKOHBl M (DOpMyJibl, CBsI3bIBaOLME (PU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHAIU3a
YyCIOBHS 3a/laud 3alMChlBaTh KpPATKOE YCIOBME, BBIABIATH HENOCTAIOIIME WIH
U30BITOYHBIC JTaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIbI, HEOOXOAMMBIE Ul PELICHUS,
OPOBOIUTH PACUYETHl W OICHUBATh PEATUCTUYHOCTH MOJYYEHHOTO 3HAYCHUS
(U3UYECKON BETMYHUHBL;

pacrio3HaBaTh NpPOOJEMbI, KOTOPbIE MOXXHO pPELIUTh NPU IOMOIIM (PHU3HUECKUX
METOOB,  MCIOJB3ysl ~ OMNMCAHUE  HCCIEIOBAaHUS,  BBIAEIATH  IPOBEPAEMOE
IPEINON0XKEHNE, OLEHUBAaTh IMPABWIIBHOCTh MOpPsAKA IPOBEACHUS HCCIEI0BaHMUS,
JIeNaTh BBIBOJIbI, HHTEPIIPETUPOBATh PE3yIbTaThl HAOIIOICHHUI U OIBITOB;

IIPOBOJUTH ONBITHI 10 HAOIIOJCHUIO (PU3MUECKUX SBJICHUM MM (PU3MUECKUX CBOMCTB
Tels (M3y4eHue BTOpOro 3akoHa HpIOTOHaA, 3aKOHA COXpaHEHHs YHEPIUHU, 3aBUCUMOCTh
nepuoJia KojebaHuil NpyKMHHOTO MasTHUKA OT Macchl Ipy3a U XKECTKOCTU MPY>KUHBI U
HE3aBUCUMOCTh OT aMIUIUTYbl MaJIbIX KOJeOaHHH, MPSIMOIMHENHOE PaclipOCTPaHEHHE
CBETa, pPa3JIoOKeHHE Oeloro CBeTa B CIEKTP, M3YUYE€HHE CBOMCTB HM300pa)XeHUS B
IUIOCKOM 3€pKaJle M CBOMCTB H300pakeHHUs IpeaMeTa B COOHMpAIOUIel JIMH3E,
HaOJIOZICHNE CIUIOUIHBIX M JIMHEWYaThIX CIHEKTPOB H3IyYCHHS): CAMOCTOSTEIBLHO
cobupaTh yCTaHOBKY U3 U30BITOYHOTO HAOOpa 000pYA0BaHUS, ONMMCHIBATH XOJ OIBITA 1
€ro pe3yJbTaThl, (GOPMYIUPOBATH BBIBOIbI;

IPOBOJIUTH IPU HEOOXOAMMOCTH CEPHUIO HPSIMBIX HM3MEPEHMH, OMpeAessis cpeaHee
3HaYeHHE H3MepseMOl BeIWYMHBI ((OKYCHOE pACCTOSHUE COOMpAIOLIEH JIHH3BI),
000CHOBBIBaTh BEIOOD crioco0a u3MepeHust (M3MEPUTEIILHOTO pudopa);

IPOBOJIUTH HCCIICOBAHHE 3aBUCUMOCTEH (DU3MYECKHX BEIMYMH C HCIOJIb30BAHUEM
OpSAMBIX M3MEPEHUH (3aBUCUMOCTh IyTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HadajdbHOM CKOPOCTH, IepHoja KojeOaHMM MaTeMaTH4ecKoro
MasTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJla OTPaXKEHUS CBETa OT yrja MaJeHus u
yIiia MpesoMIICHHUs OT yIJia MajeHus1): TUIAaHUPOBaTh MCCIEIOBAHUE, CAMOCTOSTEIEHO
coOMpaTh YCTaHOBKY, (DUKCHUPOBATh pE3yAbTaThl IMOJYYEHHOW 3aBUCHUMOCTHU
(Gu3n4ecKux BEIMUYMH B BHUJE TAOIUI U rpadUKOB, JeaaTh BBIBOABI 110 pe3yIbTaTaM
UCCIIEI0BaHMS;

IPOBOJUTh KOCBEHHBIE H3MEPEHHUs (QU3NYECKUX BEJIUYMH (CpeiHsAs CKOpOCTh U
YCKOpEHHUE Teja IIPU PABHOYCKOPEHHOM JIBUKEHHMH, YCKOPEHHE CBOOOJHOIO Ia/ieHus,
KECTKOCTDh TPYKUHBI, KOOPPHUIUEHT TPEHHUs] CKOJIBKEHHUs, MeXaHHuecKas padora u
MOIIHOCTb, 4YacTOTa M TMepHoj KojeOaHWi MaTeMaTHYeCKOr0 W MPYKUHHOTO
MasTHUKOB, ONTHYECKas CHUJa COOHMpAIONIIeH JIMH3bI, pPaJUOAKTUBHBIA (OH):
IUIAHUPOBaTh M3MEPEHHUs, COOMpaTh SKCIHEPUMEHTAIbHYIO YCTAaHOBKY M BBIIOJIHSTH
U3MEpEHus], Cleays NPesIOKEHHON MHCTPYKIMH, BBIYUCIATH 3HAYCHHE BEJIMYMHBI U
aHATM3UPOBATh TIOJIyYEHHBIC pE3yNbTaThl C Y4E€TOM 3aJaHHOM IOTPEIIHOCTH
W3MEPEHHIT;

coOuoaTh MpaBWJa TEXHUKH O€30MacHOCTH TMpH paboTe ¢ J1abopaToOpHBIM
000pyI0BaHNEM;



pa3in4yaTh OCHOBHBIE NPU3HAKM H3YYEHHBIX (DM3MYECKHX MOJENeH: MarepuanbHas
TOUYKa, aOCONIOTHO TBEPIOE TENO, TOYEUHBIM HMCTOYHUK CBETa, JIyd, TOHKas JIMH3a,
TUTAHEeTapHAast MOZIENb aTOMa, HYKJIOHHAS! MOJIENIb AaTOMHOTO SIpa;

XapaKTepu30BaTh MPUHLHUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOW HA UX ONMHCAHUs (B TOM YHCIE: CIIUIOMETP, JATYUKH MOJIOKEHUS,
paccTOSHUS M YCKOPEHHS, PaKeTa, 9X0JI0T, OUKH, IIEPUCKOII, (poToanmapaT, ONTUIECKHUE
CBETOBOJIbI, CIIEKTPOCKOM, JO3UMETp, KaMmepa BuibcoHa), ucrnonb3ys 3HAHUA O
CBOMCTBaxX (YU3UYECKUX SBJICHUN U HEOOX0MUMbIC (PU3NIECKHE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMAaTHYHBbIE PUCYHKH U3YYEHHBIX TEXHHUYECKHX YCTPOUCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKUX MPOLIECCOB NMPHU PEUICHUH Yy4eOHO-
NPaKTUYECKUX 3aJau, ONTUYECKUE CXEMbI JJISi MMOCTPOCHHSI M300paKEHUH B TNIOCKOM
3epKalie ¥ COOMparomieit TuH3e;

OPUBOIUTH TMPUMEPHl (HAXOMUTh HWHPOPMAIMIO O MpHUMEpax) MPAKTHIECKOTO
UCIOJIb30BaHUsl (DM3MYECKUX 3HAHUM B TOBCEAHEBHOW KHU3HU s oOecredeHus
0e30macHOCTH TpPH OOpalleHUuH C NPUOOpaMH W TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHMsI 3/I0pOBbSI M COOJIOACHUS HOPM SKOJIOTUYECKOTO TIOBEJCHHUSA B
OKpYXKaroIleH Cpee;

OCYIIECTBIISITh MOMCK HMHPOpMauuu (uznyeckoro conepkanuss B HHTepHeTe,
CaMOCTOSITENIbHO (OPMYJIHMPYsl TOMCKOBBIN 3alpoc, HAXOMUTh IYTH OIPEIEICHUs
JIOCTOBEPHOCTH TMOJIyU€HHOH HH(GOpMallMu Ha OCHOBE HWMEIOIIUXCS 3HAaHUN W
JOTIOTHUTEIbHBIX HCTOYHHUKOB;

UCIIOJIb30BaTh MPU BHIMOJHEHUH YYEOHBIX 3a/laHUil HAYYHO-TIOMYJISPHYIO JIUTEPATypy
bu3NYeCKOro cojJep)KaHus, CIpPaBOYHbIE MaTepuaibl, pecypchl cetu HWHTepHer,
BJIAJCTh NMPUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHGOpMAIMM U3
OJHOM 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIEC M YCTHBIE COOOIICHHUS HA OCHOBE MH(pOpMauu
U3 HECKOJIBKUX HMCTOYHUKOB (PU3UUYECKOTO COACp)KAaHUs, IYOJUYHO TPEACTaBIAThH
pe3yNnbTaThl MPOEKTHON WIIM MCCIEA0BATENbCKON AESITENIbHOCTH, MPU 3TOM TPaAaMOTHO
WCIIOJIh30BaTh M3YyYCHHBIH MOHATUHWHBIN ammapaT u3ydaemoro paszaena (U3UKA |
COIIPOBOKJATh BBICTYIUICHHWE IMpE3eHTalMel ¢ y4éToM OCOOEHHOCTEH ayauTOpuu
CBEPCTHUKOB.

YYEBHO-METO/INYECKOE OBECIIEYEHHUE

OBPA3OBATEJBHOI'O ITPOIECCA

OBSA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI J151 YYUEHUKA

VYuebnuk «®uzukay 7 kimacc nop penakiueit [lepeimkuna .M., UBanosa A.W., Mocksa,
«IIpocsemenuer, 2022 ron.

Vuebnuk «®uzuka» 8§ kiacc moj penakiueit [lepeimkuaa .M., UBanosa A.., Mocksa,
«IIpocsemenuer, 2022 rox.

VYuebnuk «dusuka» 9 knacc (6a30BbIl ypoBeHb) 1o penakmueit [epsimkuaa U.M., I'yTHUK
E.M., UBanoBa A.U., IletpoBa M.A., Mockga, «IIpocemienue», 2022 ro.

METOANUYECKHUE MATEPUAJIBI U1 YUUTEJIA
[Tocobue «/locTrkeHne MeTanpeaAMETHBIX PE3YJIbTaTOB B paMKax U3yueHUs IPEIMETOB

€CTECTBEHHO-HAYYHOTO 0JI0Ka» METOIUYECKHEe peKOMEeHIanuu 1o penakmuein H. A.



3arpanunuHas, JI. A. [Tapmytuna, A. lO. Ilentun, A. B. Tepemos. — M.: ®I'BHY «MHcTUTYT
CTpaTeruu pa3BUTHs oOpa3oBaHus», 2023.

[Tocobue «MeTonuueckune peKoMeHIauu 1Mo GopMupoBaHUio (HYHKIIMOHATBEHON TPaMOTHOCTH
oOyyaromuxcst 5-9 KJ1accoB ¢ HCIOJIb30BaHUEM OTKPBITOr0 OaHKa 3a/1aHuii Ha nu(poBoit
ratopMe 1o MIECTH HarpaBIeHUSIM (PYHKIIMOHAIBHOM IPaMOTHOCTH B y4€OHOM Ipoliecce U
JUIS IPOBEICHUS] BHYTPHUIIKOIBHOIO MOHUTOPUHTA (POPMHUPOBaHUS (HYHKIIMOHATEHON
rpaMoTHOCTH oOyuaroruxcs» mon penaknueit ['. C. Kosaneoit. M: ®I'BHY «HCcTHTYT
cTpaTeruu pa3BuTus oopasosanusi PAOy, 2022



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 KJIACC
Kosun4yecTBo 4acos JJIeKTPOHHBbIE
Hara uudgposbie
Nen/m Tema ypoka Koutpoabsubie IIpakTuyeckue
Bcero H3ydyeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTsbI
pecypchl
| ®u3uka — HayKa o npupoje. SABieHus | 2-6
npuposl. u3ndeckue sBICHUs CEHTSIOps
Mexann4deckue, TeIIOBEIE, 6
2 3JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 1
CEHTAOPS
3BYKOBBIE SIBJICHUS
3 ®u3nyecKue BeINUUHbBI U UX 1 9-13
U3MEpPEHHUE CEHTSIOps
VYpok-uccrnenoranue "M3mepenue
4 TEMIEPATYPHI IPU TOMOIIH 1 ) 9-13
KUJKOCTHOTO TEPMOMETpPA U IaTUMKa CEHTSIOps
TeMIepaTyphl”
Kak ¢u3uka u apyrue ectecTBeHHbIE
HAyK{ U3Yy4aloT MPUPOY.
5 EeTecTBeHHONA - MeTO 1 16-20 bubanorexa [HOK
TECTBEHHOHAYYHBIN METO
. CeHTsIOpst | https://m.edsoo.ru/ff09f72a
no3HaHus. Onucanue GU3NIECKUX
SIBJIEHUM C IOMOILBIO MOJETEN
VYpok-uccnenoanue "[IpoBepka
6 TUIIOTE3bI: JAJIILHOCTD IIOJIETA LIAPHKa, ] ) 16-20
MYIIEHHOTO0 TOPU30HTAIBHO, TEM CEHTSIOps
Oosblie, yeM O0JbIIe BHICOTA ITycKa"
7 Ctpoenue BemecTBa. OMbITHI, 1 23-27 bu6mmoreka [IOK




JIOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE ceHTsIOpst | https://m.edsoo.ru/ff09fe0a
BEILECTBA
8 JIBr>KEHME yacTull BELECTBA 23-27 bubmmorexa [TOK
HBem ceHTsIOpst  https:/m.edsoo.ru/ff0a013e
VYpok-uccnenoBanue «OnbITH 11O 304
9 HAOJII0/IEHUIO TETIOBOTO PaCIIUPEHUS
OKTSOps
razoB»
30-4
10 ArperaTHble COCTOSTHHS BEIIECTBA
OKTSOps
B3anmMocBs3b Mex 1y cBOMCTBaMU
BEILECTB B PA3HBIX arperaTHbIX
1 COCTOSTHUSIX M MIX 7-11 bubmnorexa [JOK
aTOMHOMOJICKYJISIPHBIM CTPOECHHUEM. OKTSOps https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHBIX COCTOSTHUN
BOJIbI
MexaHn4eckoe JBUKEHUE.
12 PaBHOMEpHOE I/III[{e ABHOMEPHOE 711 bubmmorexa HOK
P P P OKTSIOpsI https://m.edsoo.ru/ff0a05c6
JBUKECHHE
13 Cxopoctb. EquHuier ckopoctu 14-18 bubmmorexa [TOK
P AR P OKTAA0ps https://m.edsoo.ru/ff0a079¢
14 Pacuer nmyTu 1 BpeMeHU ABUKEHUS 14-18 buommorexa HOK
- P A OKTSIOps https://m.edsoo.ru/ff0a0ac4
Wuepuus. 3akoH UHEPIUH.
15 BSaI/II)I\];[IO elcTBHE TeJ'IpII:aK IpUYHHA 21-25 bubmmorexa HOK
! P OKTSIOps https://m.edsoo.ru/ff0a0c10
WU3MEHEHUSI CKOPOCTH JIBUIKEHHUS TeEll
16 [InoTHOCTH BemiecTBa. Pacuer Maccol u 21-25 bu6mmoreka [IOK
o0beMa Tena 1o ero IOTHOCTH OKTSIOpsI https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabora «OnpeneneHue 28-1




IIJIOTHOCTH TBEPAOTO TEIIa»

HOAODA

18 Pemenue 3agau mo teme "[lnoTHOCTH 28-1 bu6mmoreka [IOK
BelecTBa" HOAODA https://m.edsoo.ru/ff0al23c
Cuna Kak XxapakTepucTHKa 1115
19 B3aumMojieiicTBus Ten. Cuia ynpyrocTu.
HOSIOPST
3akoH ['yka
JlaboparopHas pabota «3ydeHue
20 3aBUCUMOCTH PACTSKEHUS 11-15
(medopmanum) Npy>KUHBI OT HOSIOPST
MIPUIIOKEHHOMN CHIIBI»
18-22
21 SBnenue Tarorenus. Cuna TsHKECTU
HOAODA
CBsI3b MEXy CUIION TSYKECTH U MAcCOM
22 tena. Bec Tﬂeia Pemenue 3anau no 18-22 bubmmorexa LHOK
L ' | 8 HOSIOpst https://m.edsoo.ru/ff0al778
teMe "Cuna TSxKeCTH
” Cwita TsDKeCTH Ha APYTHUX IJIaHeTaX. 25-29 bubmmoreka [JOK
®u3nyecKue XapakTepUCTUKH TUIAHET HOSIOPsT https://m.edsoo.ru/ff0al502
25-29 Bbubnuoreka [JOK
24 H3smepenue cu. aMoMe
MeperHe ci. JITHaMoMeTp HOAODA https://m.edsoo.ru/ff0al8cc
2-6 bu6mmoreka [IOK
25 B .H
ee Tea. HEBECoMOCTD nexaops https://m.edsoo.ru/ff0al778
CrnosxeHue AByX CUJI, HAIIPaBJICHHBIX
26 10 OJTHOM nﬂﬂila};ﬁ PaBHopeﬁCTB ast 2-6 buommorexa HOK
A P ’ A yiom nexaopst https://m.edsoo.ru/ff0ala70
cui
7 Pemienue 3agau o teme 9-13
"PaBHOnelicTBytOMIAst CruT" nekaopst
)% Tpenue ckoIbXEHUS U TPEHHUE TIOKOSI. 9-13 bubmmoreka [IOK
Tpenue B npupoie U TEXHUKE JeKaops https://m.edsoo.ru/ff0alb9c




JlaboparopHas pabota «3ydenue
3aBUCHMOCTH CHJIbI TPEHHS

16-20 Bbubnmuoreka [JOK
29 CKOJIB)KEHUS OT CUJIbI JaBJICHUS U
nekaopst https://m.edsoo.ru/ff0alcc8
XapakTepa CONMPUKACAOITIXCSI
MTOBEPXHOCTEM
30 Pemenue 3anau Ha onpenenenne 16-20
PaBHOACHCTBYIONIECH CUIIBI nekaopst
Pemienue 3amau no remam: «Bec Tenay,
31 «['padpuueckoe n300pakeHue CuiI» 23-27 bubmmorexa LHOK
P Up ’ neKaopst https://m.edsoo.ru/ff0alde0
«Cwitbly, «PaBHOJIGHCTBYIOIIAS CHIT»
KoHTposbHas paboTa mo Temam:
«MexaHndeckoe JBIKEeHHE», «Macca, 2397
32 IUIOTHOCTBY, «Bec Tema,
JeKaops
«['papuueckoe n3obpaxkeHue cui,
«Cunb»
13 Hasnenune. CiocoObl yMEHBIIIEHUS U 13-17 bu6mmoreka [IOK
YBEJIMYEHUS TABIICHUS STHBaps https://m.edsoo.ru/ff0a20a6
34 JaBnenue ra3a. 3aBUCUMOCTH JaBJICHUS 13-17 bubmmoreka [JOK
rasza oT o0bémMa, TeMIepaTypsl STHBaps https://m.edsoo.ru/ff0a2376
35 [lepenaua naBneHust TBEPALIMU TEIAMH, 20-24 bubmuorexa [JOK
SKUIKOCTSIMU U ra3aMu. 3axkoH [lackais STHBapst https://m.edsoo.ru/ff0a25b0
16 JlaBlIeHME B )KUJIKOCTH U Ta3e, 20-24 bu6mmoreka [IOK
BBI3BAaHHOE JEHCTBHUEM CHIIBI TSXKECTH STHBaps https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau mo teme «/laBineHue B 27-31 bubmuorexa [JOK
KUJKOCTHU U Trasze. 3akoH [Tackamnsa» STHBapPs https://m.edsoo.ru/ff0a2826
27-31 bu6mmoreka [IOK
38 CooOmraronuecs CoCyIbl
HHAIoM A STHBAps https://m.edsoo.ru/ff0a2970
39 I'mapaBamyeckuit mpecc 3-7 bubmuorexa [JOK




dbeBpast https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsl. [TopuiHeBoi KUIKOCTHBIN 3-7
HACoC deBpans
Atmocdepa 3emn. [Ipuanns
CYIIECTBOBaHMS BO3 HOM 000J104YKH
41 336']:;1“ 3aBI/ICI/IMOCTII)[ };.TMOC(be HOTO 10-14 bubmorexa HOK
] P (eBpas https://m.edsoo.ru/ff0a2b5a
JTABJICHUSI OT BBICOTHI HaJl ypOBHEM
Mopst
10-14 Bbu6nmuoreka [JOK
42 Bec Bo3ayxa. ATMOC(epHOE 1aBlIeHHE
BO3AYXa. ATMOCHEPHOE AaBICHIH dbeBpans https://m.edsoo.ru/ff0a2bSa
13 W3mepenune atMmochepHOro aBiIeHuUs. 17-21 bubmmoreka [IOK
Oneit Toppuuennu dbeBpans https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTH aTMOC(HEPHOTO JTaBJICHHS 17-21 bubmuorexa [JOK
OT BBICOTBI HaJl YPOBHEM MOPSs dbeBpans https://m.edsoo.ru/ff0a2fc4
45 bapometp-anepoua. ArmocdepHoe 24-28 bubmmoreka [JOK
JIaBJICHUE Ha Pa3JIMYHBIX BBICOTAX deBpans https://m.edsoo.ru/ff0a2fc4
Pewenue 3amgau no reme "
46 8 | 3-7 mapta
ATMmocdepHoe naBieHne
JleicTBuE KUAKOCTH U raza Ha
47 MOTPYKEHHOE B HUX TEN0. ApXHUMeaI0Ba 3-7 mapra bubmmorexa [TOK
Py AP s P https://m.edsoo.ru/ff0a3276
cuna
JlaboparopHas padota «Onpenenenue
48 BLITanKHBZIo epﬁ CHUJIBI efII)C"li el 10-14 buommorexa HOK
B A YIOm mapra https://m.edsoo.ru/ff0a33fc
Ha TEJ0, MOTPYKEHHOE B KHUAKOCTbH)»
JlaboparopHast paboTa 1o Teme
49 «HccnenoBanue 3aBUCUMOCTH BeCa 10-14 Bbubnmuoreka [JOK
TeJa B BOJIEC OT 00bEMa MOTPyKEHHOM B Mapra https://m.edsoo.ru/ff0a3514

KHUAKOCTh 4aCTH TCJIa»




17-21

Bbu6nmuoreka [JOK

50 [InaBanue ten
Mapra https://m.edsoo.ru/ff0a3a96
JlaboparopHas paboTa
51 "KoHCcTpynpoBaHue apeomeTpa win ) 17-21
KOHCTPYHPOBAHUE JIOAKH H MapTa
onpeeneHue e€ rpy3onoabEMHoCTH"
Pemenue 3agay nmo remam: «IlimaBanue
52 cynoB. Bo3nyxonnasanuey, «/laBienue 31-4 bubmmorexa [TOK
YAOB. BO3IYX . arnpe’st https:/m.edsoo.ru/ff0a3654
TBEP/BIX TN, KUJAKOCTEH U ra30B»
KoHnTtponbHas pabora 1mo Teme
«/laBneHue TBEpABIX TN, )KUIAKOCTEH 1 314
53 razoB»/Bcepoccuiickas mpoBepovHas
anpes
paboTa mpu IPOBEICHUH C P
MCII0JIb30BAaHUEM KOMIIBIOTEpA
7-11 bu6mmoreka [IOK
54 Mexanuueckas paboTa
P arpens https://m.edsoo.ru/ff0a3{82
7-11 Bbu6nuoreka [JOK
55 MomHocTh. EMUHUIBI MOIIHOCTH
. A - anpenst https://m.edsoo.ru/ff0a3{82
VYpok-uccnenoranue "Pacuér 14-18
56 MOUIHOCTH, Pa3BUBAEMOM IIPU MTOABEME 1
" arpeid
10 JIECTHHUIIE
57 [IpocTeie MexaHu3Mbl. Pbryar. 14-18
PaBHOBecue cuit Ha peruare anpens
Poryaru B TexHuke, ObITY U IPUPO/IE.
58 JlaBoparopHas paboTa «};/Iccnpe I())BaHI/Ie 0.5 21-25 bubmmorexa LOK
P . pHaz p A ' anpens https://m.edsoo.ru/ff0a478e
yCIIOBUIM paBHOBECHS pblYara
59 Pemienne 3aa4 1mo Teme «Y CIIOBHUS 21-25 Bbubnuoreka [JOK
paBHOBECHS phlYara» anpes https://m.edsoo.ru/ff0a48a6




60

Koaddunment noneznoro neicTBust
MexaHu3ma. Jlaboparopnas pabora
«3mepenue KII/] HaknoHHOM
IJIOCKOCTH

0.5

28-2 mas

61

Pemrenne 3amau mo reme "Pabora,
MortHocTh, KIT/"

28-2 masn

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a4c48

62

Mexanuyeckas sHeprusi. Kunernueckas
U MOTCHIUAJIbHAA SHCPIrus

5-8 mas

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

63

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTUu

5-8 masa

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0a4360

64

YPpOK-3KCIIEPUMEHT 110 TEME
"JKCIEpUMEHTAILHOE OIPEIEICHHE
U3MEHEHUs KUHETUYEeCKOU U
NOTEHLUAILHON SHEPTHH MTPU
CKaThIBaHUH TeJa 10 HAKIOHHOM
IJIOCKOCTH"

12-15 mas

65

KonTtponbHas padora o Teme «Pabora
¥ MOIIIHOCTb.
Dueprus»/Bceepoccuiickas
npoBepoYHas paboTa MpH MPOBEACHUU
Ha OyMa)KHOM HOCHUTEJE

12-15 mas

66

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

19-22 mas

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

67

PesepBHeIit ypok. Pabora ¢ Tekctamu
1o teMe "JlaBineHue TBEPABIX Te,
KUJKOCTEN U ra3oB"

19-22 masn

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

68

Peseprubriit ypok. Pabora ¢ Tekctamu
mo TeMe "Pabdora. MOLIHOCTS.

26-29 mas




Ouneprug"”

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12




8 KVIACC

KosnyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabusie IIpakTuueckue
n/n Bcero u3yuyeHuss oOpa3oBaTeibHbIE
padoThI padoThI
pecypcsbl
OcHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
1 KMHETUYECKON TEOPUU U UX ONBITHBIE 1 2-6 bubmmorexa [TOK
P ceHTsIOpss | https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2-6
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
CEHTAOPS
3 Mopnenu TBEpAOTO, KUAKOTO U ) 9-13 bubanorexka HOK
ra3000pa3HOro COCTOSIHUH BeleCTBa CeHTAODA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOWCTB TBEPIIOTO,
4 KHJIKOTO M ra3000pa3HOr0 COCTOSIHUHN ) 9-13
BEIIECTBA HA OCHOBE I0JI0KEHU I CeHTAODA
MOJIEKYJISIPHO-KMHETHUECKOI TEOpUH
5 Kpucrannmaeckue u amopdHsbie Tena 1 16-20 bubmorexa HOK
P P ceHTsIOpss | https://m.edsoo.ru/ff0a5800
6 CMaunBaHue ¥ KanWISIPHOCTD. ) 16-20 bubmmoreka [IOK
[ToBepXHOCTHOE HaATsKEHUE CEHTSIOps https://m.edsoo.ru/ff0a5530
7 TertoBoe pacluMpeHue U CokaTue 1 23-27 bubmmorexa [TOK
P P ceHTsIOpst | https://m.edsoo.ru/ff0a5a26
Temneparypa. CB43b TEMIEpaTypbl CO 9397
8 CKOPOCTBIO TEIJIOBOTO JIBUKEHUS 1
CEHTAOPS
YaCTHII
9 Baytpennss sueprusi. CriocoOb1 1 30-4 bubmmoreka [JOK
M3MEHEHUSI BHYTPEHHEN SHEPTUU OKTSOps https://m.edsoo.ru/ff0a5c60




30-4

Bbu6nmuoreka [JOK

10 BHJEL TelloMepeza OKTSIOps https://m.edsoo.ru/ff0a6412
VYpoxk-koudepenuus "[IpakTuueckoe

1 HCIIOJIb30BAHME TEIJIOBBIX CBOMCTB 7-11 bu6mmoreka [IOK
BEILIECTB U MATEPUAJIOB B LIEIIAX OKTSIOpsI https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KomuuaectBo Temnorel. Y aeiabHast 7-11 bu6mmoreka [IOK
TEIJIOEMKOCTD OKTSIOpsI https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIUTOBOTO OallaHca. 14-18 bubmmoreka [JOK
TemooOMeH U TEIMI0BOE paBHOBECHE OKTSIOps https://m.edsoo.ru/ff0a7088
JlaGopatopHas pabota "HccnenoBanue

14 SIBJICHUS TETUI000OMEHa Tpr 14-18 bubmmoreka [JOK
CMEIIMBAHUM XOJOAHON U TOpsAYEH OKTSOps https://m.edsoo.ru/ff0a6a98
BOJLI"
Pacuer xonuuecTBa TEIIIOTHI, 2195

15 HE00X0IMMOTrO JJIsl HarpeBaHUs Tela U

OKTSIOpsI

BBIJICJIIEMOTO UM TIPH OXJIKICHUN

16 JlaGopaTtopHas pabota "Onpezaenenue 21-25 bubmnorexa [JOK
YIEJIBbHOM TEIIOEMKOCTH BenlecTsa" OKTSIOpsI https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOTUIMBA. Y IeJbHas TEII0Ta 28-1 Bbu6nuoreka [JOK
CrOpaHus HOSIOps https://m.edsoo.ru/ff0a7bSa
[InaBnenue u oTBEpAECBaHUE

18 KPHUCTAJUIMYECKUX I;Ieln. VY nenpHas 28-1 buGnnorexa LIOK

HOAODA https://m.edsoo.ru/ff0a71d2

TEIUIOTA IUIaBJICHUS

19 JlaboparopHas pabota "Onpenenexnue 11-15 bubnmoreka [JOK
YJ€JIBbHOM TEIUIOTHI IIaBJICHUS JIbaa" HOSI0pst https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3oBanre U KOHIEHCAITUS. 11-15 bubmmoreka [JOK
Hcnapenne HOSIOpst https://m.edsoo.ru/ff0a740c




Kunenwne. y[[GJ'IBHaSI TCIIJIOTa

)1 napooOpa3oBaHUs U KOHJICHCAIIUH. 18-22 bubmmoreka [JOK
3aBUCUMOCTb TEMIEPATypPbl KUTICHUS HOSIOPSI https://m.edsoo.ru/ff0a786¢
OT aTMOC(EepHOTO JaBICHUS
Brnaxnocts Bo3ayxa. JlaboparopHas
22 abora "On eﬂez:;HeOTHECHTEHBHOﬁ 18-22 buGnnorexa LIOK
P P " HOAODA https://m.edsoo.ru/ff0a7628
BJIQXKHOCTH BO3/lyXa
” Pemenue 3anau Ha onpenenenne 25-29
BJIQ)KHOCTH BO3/lyXa HOAODA
[TpuHLIMIIBI paOOTHI TEIIOBBIX 7599
24 nsurareneid. [lapoBast TypOuHa. .
HOSIOps
JIBurarenb BHYTPEHHETO CrOpaHus P
KIIJI rennoBoro asurarens. TemnaoBeie
25 BUTaTEIN U 3alIUTa OKPYKAOIIEH 2-6 bubmmorexa HOK
A B PYARAIO neKaops https://m.edsoo.ru/ff0a7c7c
Cpelibl
%6 3aKOH COXpaHEHMsI U ITPEBPALLICHUS 2-6
SHEPTUU B TEILIOBBIX MPOIIECCaX JeKaops
[ToxroroBka K KOHTPOJILHOM padoTeE 11O
" P P 9-13 bubnroreka [JOK
27 teme "TemnoBsle siBneHus. Mi3menenue
N " nexaops https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSTHUH BEIIeCTBa
KoHnTponbHast pabota 1mo Teme
. 9-13 bu6mmoreka [IOK
28 Tennossle sBieHUs. MI3MeHeHne
N " nexaopst https://m.edsoo.ru/ff0a86ae
arperatHbIX COCTOSTHUM BEIlleCcTBa
79 OnekTpusanusd tein. J[Ba poaa 16-20
INEKTPUUYECKUX 3apsI0B neKaops
Ypok-uccienoBanue "IneKkTpusanus 16-20
30 TeJl MHAYKITUEH U pU i
Y P JeKaops

CONPUKOCHOBEHUN"




31 B3anmopeiicTBre 3apsyKeHHBIX Tell. 23-27 Bbu6nmuoreka [JOK
3akoH Kynona neKaops https://m.edsoo.ru/ff0a87¢4
DnekTpuueckoe nose. HanpsbkeHHOCTh
32 3JIEKT pnqecxoro nosist. I1 I/II)H UII 23-27 bubmmorexa [TOK
p - puH . JeKaops https://m.edsoo.ru/ff0a8a0a
CYNEPIIO3UIUU JIEKTPUUECKUX MO
Hocurenu snekTpuyeckux 3apsiioB. 13-17
33 OnemeHTapHbii 3apsia. CTpoeHue
STHBapst
aToMa
34 [TpoBOTHUKY U AWDIICKTPUKHU. 3aKOH 13-17 Bbu6nuoreka [JOK
COXPaHEHUS ANEKTPUUYECKOTO 3apsiaa STHBaps https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1au Ha IpUMEHEHNE 20-24 bubmmoreka [IOK
CBOWCTB AJIEKTPUYECKUX 3aps 0B SIHBapst https://m.edsoo.ru/ff0a90cc
DIEKTPUUYSCKHUI TOK, YCIIOBHS €TI0
36 c ecIT)BOBaHH;I I/ICT(})]‘-IHI/IKI/I 20-24 bubmmorexa [TOK
T ' STHBapst https://m.edsoo.ru/ff0a95a4
3JIEKTPUYECKOTO TOKA
37 JlercTBUS SIIEKTPUIECKOTO TOKa 27-31 bubmorexa HOK
P SIHBaps https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiicrsue 2731
38 AJIEKTPUYECKOTO 011 HA TPOBOAHUKHI 1
" STHBapPs
U JUDJIEKTPUKU
39 DNEeKTPUUYECKHI TOK B METaJLIaX, 3-7 bubmuorexa [JOK
JKUJIKOCTSAX U ra3ax dbeBpans https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYEeCcKas LIENb U €€ COCTaBHbIC 3-7
4acTH deBpans
Cuna Toka. JlaboparopHnas pabota
41 "N3mepenue u eI; J'II/Ip OBaII;I/Ie CHJIBI 0.5 10-14 bubmmorexa LOK
\ P peryimp ' (eBpas https://m.edsoo.ru/ff0a8bd6
TOKa
42 DNEKTPUYECKOE HAMPSKEHUE. 0.5 10-14 bubmmoreka [IOK




BoasTMmerp. JIaboparoprast pabota (eBpans https://m.edsoo.ru/ff0a9¢14
"N3mepeHue u peryanpoBaHue
HanpskeHus"
13 CormnpoTHuBieHUE TPOBOTHUKA. 17-21 bubmuorexa [JOK
VY 1enpHO€E COITPOTUBIICHUE BEILIECTBA dbeBpans https://m.edsoo.ru/ff0aa738
JlaGopaTopHas pabota "3aBUCUMOCTh
44 AJIEKTPUUYECKOTO COTIPOTUBIICHUS 17-21 bubmuorexa [JOK
IIPOBOJIHHUKA OT €r0 JUIMHBI, IIJI0IIa 1 dbeBpans https://m.edsoo.ru/ff0aa738
MONEPEUHOr0 CeYeHUsI U MaTepuana"
3aBUCHUMOCTb CHJIbI TOKA OT
45 HanpspbkeHud. 3akodH OMa 1Sl ydacTka 24-28 bubmorexa HOK
deBpans https://m.edsoo.ru/ff0aa44a
enu
JlaGopaTtophas pabota "HcciaenoBanue
3aBHCUMOCTH CHUJIBI TOKA, UYIIETO
46 yepes pe3ucTop, oT COHpOTI/I}BIJI':IGHI/ISI 3-7 mapta bubmmorexa [TOK
https://m.edsoo.ru/ff0aa04e
pe3ucTopa U HanpsHKEHUS Ha
pesucrope”
47 [TocnenoBarenbHOE U MapaieIbHOE 3-7 Mapra
COEIMHEHUS IPOBOHUKOB
JlaboparopHas pabota "IIpoBepka
43 IIPaBUJIA CJIOKEHUSI HAIIPSDKEHUH TTPU 10-14 bubmmoreka [IOK
MOCJIENOBATEIIbHOM COEIUHEHUHN ABYX mapra https://m.edsoo.ru/ff0aaa58
pe3ucropon"
JlaboparopHas pabota "IIpoBepka
49 IpaBWJIa AJIs CUJIBI TOKA ITPU 10-14 bubanorexa [JOK
MapAJUIEIbHOM COEAUHEHUN mapra https://m.edsoo.ru/ff0aadle
pe3uctopos"
50 Pemienue 3a1au Ha npuMEHEHUE 17-21 bubmmorera [IOK

https://m.edsoo.ru/ff0aaf8a




3akoHa OMa JJ1s1 pa3IMyHOro Mapra
COEIMHEHUS IPOBOIHUKOB
51 PaboTta 1 MOIITHOCTB AIMEKTPUYECKOTO 17-21 bubmuoteka [JOK
ToKa. 3akoH Jxoyinsa-JIenna Mapra https://m.edsoo.ru/ff0ab124
JlaGopaTtopHas pabota "Onpeznenenne
31-4 bubamnorexka [HOK
52 paboTHl ¥ MOIIIHOCTH AJIEKTPUIECKOTO anpens hitps://m.c dSO(I)‘Im JE0ab3e0
ToKa" T '
DNeKTpUUeCcKHe e U MoTpeOuTenn
. 31-4 bubmmoreka [JOK
53 AIEKTPUUYECKOM SHEPTUH B OBITY. anpens hﬁp?ﬂnlﬂhoiiuﬁﬂhb660
KopoTkoe 3aMpIKaHue . '
[ToaroroBka K KOHTPOILHOU paboTE MO
TeMe "DIEeKTpUIECKHE 3apsi/Ibl.
7-11 Bbubnuoreka [JOK
54 3apsKEeHHBIE TeNa U UX
P N . anpenst https://m.edsoo.ru/ff0abd2c
B3aumozeiicTus. [locTosHHBII
AIEKTPUYECKHI TOK"
KonTtponsHas pabora o Teme
"DnexTpuueckue 3apsaabl. 3apsHKEHHbBIE
TeJa U UX B3aUMOJICHCTBUSI. 711 Eub 10K
- nOIMoTeKa
55 [ToCTOSIHHBIN 2TEKTPUUYECKUN
" o P anpest https://m.edsoo.ru/ff0abea8
ToK"/Bcepoccuiickas mpoBepoyHast
paboTa npu MPOBEACHUH C
HCIIOJIb30BaHNEM KOMIIBIOTEpA
56 ITocTossHHBIE MArHUTBHI, KX 14-18
B3aUMOJICHCTBHE anpens
57 VYpok-uccnenosanue "M3yuenue nouei 14-18 bu6mmoreka [IOK
IOCTOSIHHBIX MarHuToB" arnpens https://m.edsoo.ru/ff0ac3d0
53 MarunuTtHoe nojie. MarHuTHOE ToJIe 21-25 bubmuorexa [JOK

3eMII1 B ero 3HauYCHHE JJIA )KU3HU Ha

anpenst

https://m.edsoo.ru/ff0acOba




3emiie

59

OnbIT OpcTeaa. MarautHoe nose
3JIEKTPUYECKOT0 TOKa MarauTHoe
M0JIE KaTYIIKH C TOKOM

21-25
anpens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

60

[IpuMeHeHne JIeKTPOMAarHuTOB B
texHuke. Jlaboparopnas pabora
"N3ydyeHue nericTBUS MArHUTHOTO
10JIs1 HA IPOBOJIHUK C TOKOM"

0.5

28-2 mas

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DJeKTpOoABHUraTeslb MOCTOSIHHOTO TOKA.
Hcnonb3oBaHue 31€KTpoABUTaTENCH B
TEXHUYECKUX YCTPONCTBaX U Ha
tpancnopre. JlabopaTopHas pabora
"KoHCTpynpoBaHUE U U3yUEHHE
paboThI a1ekTpoaBUTaTens”

28-2 mas

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

62

OnbiTel Papajesi. 3aKoH
AJICKTPOMArHUTHOW WHTYKIIHH.
[TpaBuiio Jlenna

5-8 masa

63

Onekrporeneparop. Criocoos
TIOJTYYCHUS IICKTPUICCKON YHEPTHH.
DJIEKTPOCTAHIIMH Ha BO3OOHOBIISIEMBIX
UCTOYHUKAX SHEPTHH

5-8 masa

64

[ToaroroBka K KOHTPOILHOU PabOTE MO
TeMe "DNEeKTPUYECKUE U MarHUTHbIE
ABICHUS"

12-15 mas

65

KonTtponbHas pabora no Teme
"DNeKTpUUECKre U MarHUTHbBIE
siBiieHus""/Beepoccuiickast
poBepoyHas paboTa mpu MPOBEICHUU
Ha OyMa)KHOM HOCHUTEJE

12-15 mas

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0acb14




66 PesepBHblit ypok. PaboTta ¢ Tekctamu ) 1929 mas bubmmoreka [IOK
o reme "TensoBsle ABICHUS" https://m.edsoo.ru/ff0acc5e
PesepBHsIit ypok. Pabora ¢ Tekctamu

67 1o Teme "[1oCTOSTHHBIN 3NEeKTPUUYECKU 1 19-22 mas bubmmorexa [OK

" P https://m.edsoo.ru/ff0acdc6

TOK

68 Pe?;epBHI;II/I ypok. PaboTa c TeK'(‘:TaMI/I | 2699 ras
1o TemMe "MarHuTHbIE SIBICHUS

OBILIEE KOJIMYECTBO YACOB I10 68 14.5

ITPOTPAMME




9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Nen/m | Tema ypoka Kontpoabubie IlpakTuueckue Aara ungposrie
Bcero u3ydeHusi oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcebl
| MexaHndeckoe OBUKEHUE. | 2-6
MarepuanbpHasi TOUKa CEHTSAOPS
) Cucrema orcuera. OTHOCUTEIIHLHOCTh 1 2-6 bubmunorexa LIOK
MEXaHNYECKOI'0 JIBUKCHUS CEHTSOPS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NpsIMOTIMHENHHOE 1 2-6 bub6mmoreka [IOK
JIBIDKCHUE CeHTSIOps https://m.edsoo.ru/ff0ad19a
HepaBHomepHoe npsiMonnHetHOE 9-13
4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CEHTSAOPS
CKOPOCTb
5 [IpssMonuHEITHOE paBHOYCKOPEHHOE 1 9-13 bubmmoreka [JOK
NBUKEHHE. Y CKOpEHUE CeHTSIOps https://m.edsoo.ru/ff0ad8d4
CxopocTh NPSIMOJIMHENHOTO 913
6 PaBHOYCKOPEHHOTI'O IBHKEHUSI. 1
CeHTS0ps
I'padux ckopoct
JlabopaTtopnast pabora "Onpenenenue
7 YCKOpEHHUsI Tea npu ) 1 16-20 bubmuorexa [JOK
PaBHOYCKOPEHHOM JABUXEHUU T10 CeHTSIOps https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTu"
g CBoOomHoe nagenne teil. OIbITH | 16-20
lammnes CEHTAOPS
9 PaBHOMEpHOE ABMXKEHUE TTO 1 16-20 bubmunoreka LIOK
okpyxxHocTH. [lepuon u yactora CEHTSAOPS https://m.edsoo.ru/ff0ael76




oOparienus. JIuneiinas u yriosas

CKOpPOCTH
10 [{eHTpOCTpEMHUTEIIEHOE YCKOPEHUE 23-27
CEHTS0ps
1 [Tepsrrit 3akon Hrrotona. Bektop 23-27 bubmmoreka [JOK
CHJIBI CeHTsIOps https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. 23-27 bu6muotexa [JOK
PaBHonelicTByIOIIAs crita CEHTSAOPS https://m.edsoo.ru/ff0ac72a
13 Tperwnii 3akon HproToHa. 30-4 bubmuoreka [IOK
Cynepno3uuus cui OKTSIOpst https://m.edsoo.ru/ff0ac982
14 Pemenue 3amau Ha mpuMeHeHNE 30-4 bubmunoreka LIOK
3aKk0HOB HproTOHA OKTSIOps https://m.edsoo.ru/ff0aeb6ec
30-4
15 Cuna ynpyrocti. 3o Tyka OKTSIOpst ngs?iglffgsifrg};maecﬂ
16 Pemenue 3amau mo treme «Cuia 7-11
YOPYTOCTH» OKTSOpA
17 JlaboparopHnast pabota «Onpezenenne 7-11 bubmmoreka [JOK
JKECTKOCTH MPYKUHBID» OKTAOPS https://m.edsoo.ru/ff0ace28
7-11 bu6muotexa [JOK
18 Cna Tperis OKTSOpA https://m.edsofru/fanﬂ 38
19 Pemenne 3amaa mo teme «Cuna 14-18 but6mmoreka [IOK
TpEHU» OKTSOpA https://m.edsoo.ru/ff0afa26
20 Jlabopartophast pabota "Onpenenenue 14-18 bubmmoreka [JOK
ko3¢ duLIreHTa TPEHUS CKOJIbKEHUs" OKTSOPS https://m.edsoo.ru/ff0af8be
Pemenue 3anay no teme "3aKoHbI
21 HeroTona. CII[/ma ynpyroctu. Cuia 14-18 bubmmorexa LIOK
Tpems” OKTSOpA https://m.edsoo.ru/ff0afb8e
22 Cuna TsKecTH M 3aKOH BCEMUPHOTO 21-25 bu6muotexa [JOK




TATOTEHHS. Y CKOPEHHE CBOOOIHOTO OKTSOpA https://m.edsoo.ru/ff0af044
MaJeHUs
VYpoxk-koHpepenuus "JIBrmxeHue Ten 2195
23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA
" OKTSI6p51
(Conmueunas cucrema). ["amakTuku
Pemrenue 3agad mo teme "Cuiia
24 TSYKECTH U 3aKOH BCEMUPHOTO 21-25 Bubmmorexa [IOK
Y P OKTSI0pst https://m.edsoo.ru/ff0af5{8
TATOTEHUS
[TepBas kocMu4ecKasi CKOPOCTb. 28-1 bubmmoreka [JOK
25
HesecomocTs u neperpysku HOSIOPs https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepraIbHOW TOUKH.
AOGCOoIOTHO TBEPOE TEIO.
26 PaBHOBecue TBép Oro Tena ¢ H-15 bubmmorexa LIOK
. P HOSIOPs https://m.edsoo.ru/ff0afe36
3aKperIEHHON OChIO BpallleHUs!.
MowmeHnT cuibl. LleHTp TsokecTn
PaBHOBeCcHe MaTepraIbHOW TOUKH.
AOGCOIOTHO TBEPOE TEIO. 11-15
27 PaBHOBecue TBEpIOTO TENA C
. HOSIOPs
3aKperIEHHON OChIO BpallleHUS!.
MowmeHnT cuibl. LleHTp TsokecTn
73 Pemenue 3agau mo reme "MOMEHT 11-15 bubmunoreka LIOK
cwibl. LleHTp TsxecTn" HOSIOPSI https://m.edsoo.ru/ff0b02b4
IToaroroBka K KOHTPOJIBEHON padoTe
29 10 TEME "MexaHHquoe BI/II))KGHI/IG 18-22 Bubmmorexa [IOK
N | A ' HOSIOpst https://m.edsoo.ru/ff0b0408
B3aumopneicrue Ten
KonTponbhas pabota no teme
30 "Meszqucxfe NIBIDKECHUE 18-22 bubmmorexa LOK
' HOSIOPST https://m.edsoo.ru/ff0b06ec

BsaumopeiictBue Ten"




Nmnynbc Tena. Umnynse cuiel. 3aKoH

31 COXpAaHEHUS UMIyJIbCa. Y IPYroe u 18-22 bubmorexa [IOK
. HOSIOPs https://m.edsoo.ru/ff0b07fa
HEYINpyroe B3auMoIeHCTBHE
1 Pemenue 3agad mo reme "3akoH 25-29 but6mmoreka [IOK
COXpaHEHHUs UMITyjbca" HOSIOpst https://m.edsoo.ru/ff0b096¢c
1 Ypok-koupepenius "PeakTuBHOE 25-29
JBH)KEHUE B MPUPOJIE U TEXHUKE" HOSIOPs
25-29 bubmmoreka [JOK
34 Mexarirecias paboTa it MOLIHOCT HOSIOps https://m.edsofru/ffObOaM
35 PaboTa crIIbl TSKECTH, CHITBI 2-6 but6mmoreka [IOK
YIPYTOCTH U CUJIBI TPEHUS nexaopst https://m.edsoo.ru/ff0b0db8
JlaboparopHnast pabota «Onpezenenne
36 pabOTHI CHIIBI TPEHUS TIPH 2-6
pPaBHOMEPHOM JIBUXKEHUH TeJa 10 nexaopst
TOPU30HTAIBLHOM MOBEPXHOCTH)
37 CBs13b HEPTUU U paOOTHI. 2-6
[TorenunanpHas 3HEpPTUs nexaops
18 Kunernueckas sneprus. Teopema o 9-13 bubmuotexa [JOK
KMHETUYECKOU SHEPrUu nexaopst https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS SHEPTUHU B 9-13
MEXaHHUKE nexaops
40 Jlaboparopnast padota «13yuenue 9-13 bubmmoreka [JOK
3aKOHA COXPaHEHUs YHEPIUN» nexaopst https://m.edsoo.ru/ff0b12fe
A1 KonebarenbHoe ABMIKEHHE U €TO 16-20 bubmunoreka LIOK
XapaKTEPUCTUKHU nexaops https://m.edsoo.ru/ff0b1858
0 3aryxaromue KojaeOaHusl. 16-20 bubnuotexa [JOK
Bremnyxaennsie konebanus. Pezonanc nexaops https://m.edsoo.ru/ff0b20f0
43 MaremaTuyecKuid U PYyKUHHBINA 16-20




MasiTHUKH nexaops
Vpok-uccienoBadue «3aBUCUMOCTE
44 neIt) 1o/1a KoueOaHuil OT )KeCTKOCTH 23-27 Bubmmorexa [IOK
PHOA nekadps https://m.edsoo.ru/ff0b197a
MIPYKUHBI U MAcChI Tpy3a»
45 [IpeBpatienue sHepruu npu 23-27
MEXaHUYECKNX KOIeOaHuIX nexaops
Jlaboparopnas pabota «OnpeneneHue
46 ‘IaCTOI?FI)I Hpne 1/11)0 a Kone6aim71 23-27 bubmmorexa LIOK
PHOA nexaopst https://m.edsoo.ru/ff0blaec
MPYXUHHOTO MassTHUKA)
Jlaboparopnas pabota «IIpoBepka
47 HE3aBUCHUMOCTH TIepro/ia Konebanuit 13-14 Bu6muotexa [JOK
rpys3a, IOABELIEHHOI0 K HUTH, OT SITHBApA https://m.edsoo.ru/ff0b197a
Macchl Tpy3a»
Mexanunueckue BojaHbl. CBOMCTBa
48 MeXaHU4eCKHuX BOJIH. [IponosibHbIE 1 13-14 Bubmmorexa [IOK
e STHBaps https://m.edsoo.ru/ff0b21fe
MOTICPEYHBIE BOJIHBI
Ypok-koHpepenus "MexaHUYeCKHe 1314
49 BOJIHBI B TBEPJIOM TEJIE.
> " sIHBaps
CeiicMuueckue BOJIHbI
50 3ByK. PactipocTpaHeHue u oTpakeHue 20-21
3BYyKa SIHBaps
VYpoxk-uccienoanue "Habmonenue 2021
51 3aBUCHUMOCTH BBICOTHI 3BYKa OT
" STHBapsI
4acTOTHI
59 I'poMKOCTB 3ByKa U BBICOTA TOHA. 20-21
AKyCTHYECKUI Pe30HaHC STHBapsI
53 Ypok-koudepenus "YIpTpa3ByK u 27-28 bubmmoreka [JOK
nH(}pa3ByK B IPUPOJIE U TEXHUKE" STHBApA https://m.edsoo.ru/ff0b23ca




[ToaroroBka Kk KOHTPOJIBHOU paboTe

54 1o TemMe "3aKOHBI COXpaHEHUs 27-28 bubmmorexa LIOK
P ' Y STHBapsI https://m.edso0.ru/ff0b2510
Mexannueckue KoneGaHus U BOJIHBI
KonrponbHas pabora o Teme 2798
55 "3akoHbI cCOXpaHeHus. Mexanndyeckue
| STHBapsI
KOJIeOaHUs U BOJIHBI
56 DNeKTPOMarHuTHOE T0JIE. 3-7 bubnuoteka [JOK
ONEeKTPOMAarHUTHBIE BOJIHBI dbeBpans https://m.edsoo.ru/ff0b2abe
. 3-7
57 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
dheBpans
VYpoxk-koHpepenus "kana
58 3JIEKTPOMArHUTHBIX BOJIH. 3-7 bubmmoreka [JOK
Hcnons30BaHNe 37€KTPOMAarHUTHBIX ¢beBpans https://m.edsoo.ru/ff0b2fe6
BOJIH JII COTOBOI CBA3H"
VYpok-uccnenosanue "M3yuenne
59 CBIZ)ﬁCTB 3JIEKT OMarHHTH}::x BOJIH C 10-14 Bubmmorexa [IOK
P " (eBpans https://m.edsoo.ru/ff0b2c6c
MTOMOIIBI0 MOOUITBHOTO TenedoHa
Pemenue 3anay Ha onpenenenne 10-14
60 4acTOTBI U IJIMHBI AIEKTPOMAarHUTHOU
beBpans
BOJIHBI
DJeKTpOMarHuTHas MpUpo/ia CBETA.
61 Cko OI():TI) cBEeTa BOJ‘III{)O]IS)BIG CBOMCTBa 10-14 Bubmmorexa [IOK
P ’ dbeBpas https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acpoCTpaHEeHUe CBIe)Ta 3aTMeHus 17-21 bubmmorexa LIOK
PactipoctP ' dheBpans https://m.edsoo.ru/ff0b3658
ComHua u JIyHbl
63 3aKOH OTpa)K€HUs CBETA. 3epKaia. 17-21 bubnmoreka [JOK
Pemenue 3anad Ha npuMeHEHUE dbespans https://m.edsoo.ru/ff0b38c4




3aKOHa OTpaXCHUA CBCTA

64 [Tpenomnenue cBera. 3aKoH 17-21 bubnmuoteka [JOK
IIPENIOMIIEHUS CBETA dbespans https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHUE
65 cBeTa. Mcroap30Banye MOJIHOTO 24-28 bubmunoreka LIOK
BHYTPEHHETO OTPAXKEHHU B dheBpans https://m.edsoo.ru/ff0b3cSc
ONITUYECKUX CBETOBOJIAX
Jlabopartopnast pabota "HcciaenoBanue
66 3aBUCUMOCTH yTJia MPETOMIICHUS 24-28
CBETOBOTO JIy4a OT yIJla MaJeHus Ha dbeBpains
rpanuue "Bo3ayx-crekio""
Ypok-koHpepenmus "Micnons3oBaHue
67 MOJTHOTO BHYTPEHHETO OTPAXKEHHUS: 24-28
CBETOBO/IbI, ONITUKOBOJIOKOHHAs dbeBpans
CBA3B"
bubmunoreka LIOK
68 JIunzel. OnTuyeckas cuiia JMH3bI 3-7 mapta hitps://m.cdsoo.ru/fOb3E2c
. bubmuoreka [IOK
69 [TocTpoenue n3o0pakeHU B JIMH3AX 3-7 mapta hitps://m.cdsoo.ru/fl0bddda
Jlaboparopnas pabota "Onpenenenue
70 q)OKyEHOFE pachOﬂHHﬂ u OI;ITII[/IquKoﬁ 3-7 mapta buomorexa [IOK
. https://m.edsoo.ru/ff0b4206
CHUJIBI COOMpArOIIeH JTNH3HI"
71 Ypok-koHpepeHmus "OnTudeckue 10-14 bubmuoreka [IOK
JIMH30BbIE TPUOOPHI" MapTa https://m.edsoo.ru/ff0cOa7e
72 I'na3 xak onruyeckas cucreMa. 3peHue 10-14 Bubnuoreka LIOK
MapTa https://m.edsoo.ru/ff0b4684
7 Ypok-koudepennus "JledexTs 10-14
3penus. Kak coxpanutsb 3peHue" MapTa




Pasnoxenue 6eoro cBeTa B CIEKTP.

74 Onritel Herotona. Crnoxxenue 17-21 bubmunoreka LIOK
CIIEKTpaJIbHBIX IIBETOB. [{ucnepcus MapTa https://m.edsoo.ru/ff0c0f4c
cBeTa
Jlaboparopnas padota "OnbITHI 11O

a3JI0’KEHUIO OEJIOT0 CBETa B CIIEKTP U
75 I;ocn USATHIO I[BETA IPEIMETOB II I/IpI/IX 17-21 bubmorexa [IOK
P B pezt P MapTa https://m.edsoo.ru/ff0cOe2a

HaOJII0/IEHUU Yepe3 I[BETOBbIE

¢bunbTph"

VYpok-nipaktukym "BonHoBbIE 17-21
76 CBOICTBa CBETA: AMCIIEPCHS,

" MapTta

uHTephepeHns u TudpaKius

OmnbiThl Pesepdopna u muianerapuas 31-4 bu6nuoreka [IOK

77

MOZIEJIb aTOMa anpes https://m.edsoo.ru/ff0c12a8
31-4
78 [Toctynatel bopa. Monens atoma bopa
anpest
Hcnyckanne u norjioneHue cBera
79 aTOhZOM KBanThI HH;HeﬁanHe 31-4 bubmorexa [IOK
] ’ anpens https://m.edsoo.ru/ff0c144c
CHEKTPbI

20 Ypoxk-tipaktukym "Habmronenue 7-11 bubnuotexa [JOK
CHEKTPOB UCITyCKaHUS" arpens https://m.edsoo.ru/ff0c1550

81 PannoakTuBHOCTH U €€ BUIBI /-1 bubmorexa OK

A A arnpens https://m.edsoo.ru/ff0c1672

%) Ctpoenue atomHOTrO0 sipa. HykinonHas 7-11 bubmmoreka [JOK
MOJENb anpens https://m.edsoo.ru/ff0c18ac

23 PanuoakTrBHBIE TpEBpaICHUSI. 14-18 bubnuoteka [JOK
N3otomnsr arnpens https://m.edsoo.ru/ff0clal4

84 Pemrenue 3agad mo reme: 14-18 but6mmoreka [IOK




"PagnoakTUBHBIE IPEBpPALLICHUS " amnpens https://m.edsoo.ru/ff0c1b4da
14-18
85 [lepuoa nmonypacnana
anpens
Vpok-xkoH(pepernus "PagnoakTUBHLIE
86 I/I3Ij1 eHI/I:Ib Bpl'I MpoJie, MEJULINHE 21-25 bubmorexa [IOK
1 y PUPOJE, MEAMILIHE, anperst https://m.edsoo.ru/ff0c2126
TEXHHUKE
SnepHbie peakunu. 3aKOHbI
87 COX paHeHESI 3apsII0BOIO ¥ MacCOBOTO 21-25 bubmorexa [IOK
P e anpes https://m.edsoo.ru/ff0c1c58
qucen
28 DHeprus CBA3U aTOMHBIX sifiep. CBsi3b 21-25 bubnuoteka [JOK
MacChl U SJHEPTUU arnpens https://m.edsoo.ru/ff0c1d7a
Pewrenne 3amau no reme "AnepHeie
89 - 3 AeP 28-2 Mas
peakuuu
Peakuuu cunTe3a u neiaeHus saaep. bubmmoreka [JOK
90 . 28-2 mas
Uctounuku suepruu ColiHIIA U 3BE3] https://m.edsoo.ru/ff0c1e88
VYpoxk-koHpepenuus "AnepHas
sHepreTuka. JlencTus
91 P A . 28-2 mas
pPaMOAKTUBHBIX U3ITyUYEHUH Ha KUBHIE
opraHu3msl"
[ToaroroBka Kk KOHTPOJILHOU paboTe
9 1o Teme "DIIEeKTPOMAarHuTHOE MOJIE. 5.8 ma bu6nuoreka [JOK
-8 mas
DNEeKTPOMarHUTHBIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBantoBsie siBneHus"
KontponbHas paboTa mo teme
"DJIeKTPOMarHuTHOE TOJIE.
93 P 5-8 mas
DNEeKTPOMarHUTHBIE BOJHBI.
KBantoBsie siBneHus"
94 [ToBTOpenue, 0600IIEHNE. 5-8 mas but6mmoreka [IOK




JlaboparopHbie pabOTHI IO KypCy
"BzaumonerictBue ten"

https://m.edsoo.ru/ff0c245a

[ToBTOpenue, o6o0meHue. Pemenue

95 aCUYEeTHBIX U Ka4ECTBEHHBIX 3aJa4 I10 1 12-15 mas bubmmorexa LOK
P " " A https://m.edsoo.ru/ff0c2572
teme "TeroBsie mpoLECCH
[ToBTOpenue, o6o0menue. Pemenue
96 aCUYEeTHBIX U Ka4eCTBEHHBIX 3a/a4 I10 1 12-15 mas bubmmorexa LOK
P A . https://m.edsoo.ru/ff0c2a22
teme "KIIJI TernoBeix nBurareneit”
[ToBTOpenue, o6o0menue. Pemenune
bubmunoreka LIOK
97 pacyYETHBIX U KaUECTBEHHBIX 3a/a4 10 1 12-15 mas
https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycTanoBok"
[ToBTOpenue, o0o0IIEHNE.
98 JlabopaTopubIe PabdOTHI IO KypC 1 1 19-22 mas buGnnorexa LIOK
" paTop p " ypey https://m.edsoo.ru/ff0c2¢52
CBeTOBBIE SIBJICHUS
[ToBTrOopenue, o6o0menue. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHbBI 1 19-22 mas bubmmorexa LOK
| https://m.edsoo.ru/ff0c2d6a
COXPAHEHUS B MEXaHHUKE
[ToBTOpenue, o600meHne. Pabora ¢
100 tekcramu 1o teMe "Koiebanusa u 1 19-22 mas bubmmorexa LOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o600meHne. Pabora ¢
101 TekcTaMu 110 TeMe "CBETOBEIE 1 26-29 mas bubmmorexa LOK
" https://m.edsoo.ru/ff0c3044
SIBIICHHS
[ToBTOpenue, o600meHne. Pabora ¢
102 TekcTaMu 1o TeMe "KBaHTOBas u 1 26-29 mas
snepHas pu3uka"
OBHIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME







Jluct BHECEHUS! KOPPEKTHUBOB B pabouyro MporpaMmmy

/o

Jlara BHECceHHS

I/ISMGHGHI/ISI, KOTOPBIC BHECCHEI

OcHoBaHue iA
BHECEHHUSA
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