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HOACHUTEJBbHAA 3AIINCKA

[Tporpamma no ¢pusmke Ha ypoBHE 6a30BOr0 0011Er0 00pa30BaHMsI COCTaBICHA HA OCHOBE
MOJIOKEHUH U TPeOOBAaHUH K pe3ysibTaTaM OCBOCHUS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHO MTporpammel, npeacTaBieHHo B PI'OC 00O, a Takxke ¢ yueTom
benepanpHON pabodeil mporpaMMbl BociuTaHus 1 KoHIENUY mpenoiaBanus yaeOHOro
npenmMera «Puznkay.

CopgepxaHue TporpaMMbl 1O (HU3UKE HAMPABICHO HAa HM3yYEHUE ECTCCTBCHHOHAYYHOM
rPaMOTHOCTH Y4YalllUXCsl W M3y4eHUE OpraHu3auuud (U3MKH Ha JeATeIbHOCTHOW ocHOBe. B
nporpamMme 10 (u3WKe HAOTIOAAIOTCS BO3MOXKHOCTH HW3YYCHHS MPEIMETOB B paMKax
tpeboBanuit ®I'OC OOO K cTaHAAPTHBIM JIMYHOCTHBIM M METaNpEAMETHBIM pe3yjIbTaTaM
00y4eHusl, a TaKKe MEXIPEJAMETHBIC CBSA3M €CTECTBEHHOHAYUYHBIX IIPEJAMETOB Ha YpPOBHE
6a30Boro 001Ier0 00pa30BaAHUS.

[TporpamMmma mo ¢GuU3MKe ycTaHABIMBACT OOMIMI y4eOHBIM MaTepuan MO rojaM OOyYCHHS
(mo kiaccam), mpeajaraeT NPUMEPHYIO MOCIEA0BATEIbHOCTh U3YUYEHHS TEMbl, OCHOBAaHHYIO Ha
JIOTUKE PA3BUTHS MPEIMETHOTO COJIEPIKAHUS U YUETES BO3PACTHBIX MIEPUOJIOB O0yUCHUSI.

[Tporpamma 1o ¢usuke pa3paboTaHa ¢ LETbI0 OKa3aHUS METOAMYECKON MOMOIIH YUYUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

Ou3nKa SBISETCS CUCTEMOOOPA3YIOUIUM /JIsi €CTECTBEHHOHAYUHBIX HAyYHBIX OOBEKTOB,
3aKOHBI UCXO/ISIT U3 OCHOB MPOLIECCOB U SIBJICHUM, U3YyYaEMbIX XUMHUU, OMOJIOTHH, aCTPOHOMHUU U
dbusnueckoil reorpaduu, BHOCUT BKJIQJ B MOJyYE€HHE ECTECTBEHHOHAYYHOW KapTHUHBI MHpA,
obecnieunBasi HanOomee Gusndeckre HOpPMBI MPUMEHEHHSI HAYYHOTO METOJIa TIO3HAHMSI, TO €CTh
BBIXO/] U3 MOCJEI0BATENbHBIX 3HAHUN. O MHUP.

OpHa U3 TTIAaBHBIX 3a/1a4 O0IIECTBEHHOTO 00pa30BaHUsI B TIOCIEI0BATEILHOM 00pa30BaHUH
3aKioyagach B paHHEW €CTeCTBEHHOHAYYHOW TPaMOTHOCTHM M HMHTEpPECe K HayKe Cpeau
YYaIxcs.

OOyuenue ¢u3uke Ha 0a30BOM YpPOBHE MPEINOIAraeT BIIAJICHUE KOMIIETEHTHOCTHIO,
XapaKTEePU3YIOIIEH €CTECTBEHHOHAYYHYI0 TPaMOTHOCTbD:

e HayyHOe OObSCHEHHE SBJICHUH;

e OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHBIX HCCIIEI0BaHUI;

e MHTEPHPETUPOBATH JAaHHBIE U MCIIOJIb30BaTh HAYUYHBIE JOKA3aTEJIbCTBA IS IOJYYEHUS
BBIBOJIOB.

[lenu wu3yueHust pu3uku Ha ypoBHE 0a30BOro ooOuiero ooOpa3oBaHUsS HEOOXOIUMO B
Konnennuu npenonaBanus ydeOHoro mnpeamera «dusmka» B 00pa3oBaHMM OpraHU3aLU
Poccuiickoit ®enepanuu, peaqu3ylOmUX OCHOBHBIE 00Ie00pa3oBaTeNbHbIe MPOTrPAMMEBL,
yTBepkaeHHONW pemeHneM Kosmermn MunncreperBa mpocsemenus Poccuiickont ®enepanun
(mportokoia ot 3 nexadps 2019 r. Ne [IK4BH).

Henu n3yvyenus Gpu3nku:

e TPHOOpETEHHE MHTEpEca M CTPEMIICHHUST 00yUJAIOMIMXCS K HAyIHOMY H3YUYCHHIO TTPHPO/IH,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e Dpa3BUTHE TPEACTABICHWH O HAYYHBIX METOAAX T[O3HAHUS W  yIpaBlICHUE
MCCJIEIOBATEIILCKUM OTHOIICHHEM K MPUPOIHBIM SIBJICHUSIM;

e METOABl HAYYHOTO MHPOBO33PEHHsI KaK pe3yslbTaT W3YYCHUS OCHOB MaTepuu W
(byHIaMEeHTAJIbHBIX SIBICHUHN (pU3UKH;

e TMpEACTaBICHHbIE PONUKU (PU3UKU IS Pa3BUTUS JAPYTUX BUJOB HAYKH, TEXHUKU U
TEXHOJIOTHi;

e Ppa3BUTHUE TIPEACTABJICHHBIX BO3MOXKHOCTEHW O OyaymieM Oyaymield mpodeccHoHaTbHON
JeSITeIbHOCTH, CBA3aHHOW C (PM3UKOMW, MOJATOTOBKA K MEPCHEKTHUBY OOYYEHHUS B 3TOM
HaIpaBJICHUH.



Joctuxenne 5TUX Leneld mporpaMmbl MO (U3MKE Ha YpOBHE OCHOBHOTO OOLIETro
00pa3zoBaHus IPU PEUICHUU CIIEIYIONUINX 3a4a4 |

. HpI/IO6peTeHI/Ie 3HAHUU O CIOKHBIX KOHCTPYKIUAX BCIICCTB, O MCXaHNYCCKUX, TCIIJIOBLIX,
INEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e MpHUOOpETEHHWE YMEHUH ONHUCHIBAaTH W  OOBACHATH (U3HYECKHE SBICHUS C
UCIIOJIb30BaHUEM UMEIOIINXCS 3HAHUM;

o OCBOCHHEC MCTOJ0B PCHICHUA HpOCTefIHIHX paC‘-IéTHBIX 3aJa4 C HUCIIOJIb30BaHUEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a71a4;

. IMPOBCACHUC yMeHI/Iﬁ HaGJIIOI[GHI/ISI 3a NPpUPOAHBIMU ABJICHUAMHA W IMPOBCACHUSA OIIBITOB,
1ab0paTopHbIX PadOT U IKCHEPUMEHTATIbHBIX HCCIECIOBAaHUN C HUCIOJIb30BAaHUEM
U3MEPUTEIBHBIX PHOOPOB;

e OCBOCHHE MpUEeMOB paboT ¢ uHbopManueil o0 (U3NYECKOM COJCpPKAHUU, BKIIOYAsS
UH(POPMALIHIO O COBPEMEHHBIX JOCTIKEHHUSIX (PU3UKH, aHAIN3 U KPUTUIECKOE H3MEPEHHE
nHpopMmanuu;

e 3HAKOMCTBO €O cdepamMu NMpodecCHOHATBLHON NeATEIBPHOCTH, MePeXoabl ¢ (QU3HKOU, U
COBPEMEHHBIMH TEXHOJOTHUSIMHU, OCHOBAHHBIMU Ha JOCTHKEHUSIX (PU3HMUECKON HAYKH.

[To m3yuyenuro ¢pusnku (6a30BBIN YPOBEHB) HA yPOBHE 0230BOTO 00IIEro 00pa30BaHUs OTBOAUTCS
238 vacoB: B 7 kitacce — 68 yacoB (2 yaca B He/IeN0), B 8 kiacce — 68 yacoB (2 yaca B HEZIENIO),
B 9 kiacce — 102 yaca (3). yac B Hezelto).

[Ipennaraemslii B mporpaMmme o ¢pu3uke nepeyeHs 1adopaToOpHbIX paboT U OMBITOB HOCUT
peKOMEHIaTeNbHBIA XapaKTep, YUYUTEIb JI€JaeT BBIOOp MpoBEAEHUs 1a00paTOpHBIX padoT U
OTIBITA C YUYETOM WHIAMBUAYAIbHBIX OCOOCHHOCTEH O0YYaromuxcs, CucKa SKCIePUMEHTATBHBIX
3a/laHui, MpeJlaraéMbIX B paMKax OCHOBHOI'O IT'OCY/IapCTBEHHOIO SK3aMeHa 10 (PU3UKeE.

COJAEPKAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. @u3uka u ee posib B IO3HAHUM OKPY/KAIOLIEro MUpa.

®dusuka — Hayka o npupoze. SBineHus npuponabl. PU3nUecKue SBICHUSA: MEXaHUYECKUE,
TEIJIOBBIE, IIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue pa3mepsl. M3mepenue buznueckux Benu4uH. Ousnyeckue
npubopsl. [TorpemHocTs u3mMepeHuit. MexryHapoiHasi CUCTEMa yCTaHOBKH.

Kak ¢u3nka m apyrue ecTecTBEHHblE HayKHM HM3y4yaroT Npupony. EcrecTBeHHOHaYUHBbIH
METOJI TIO3HaHMs: HAOIIOJEHHE, IOCTAaHOBKAa HAYYHOTO BOIIPOCA, BBIIBH)KEHUE TUIOTE3BI,
HKCIEPUMEHT [0 BHEUIHEW THroTe3e, OOBsCHEHHe HalOmroaeHus sBieHus. OnucaHue
¢buznyeckux TpeOOBaHUHN C TOMOIIBIO MOIETIEH.

Hemoncmpayuu.
1. MexaHnuecKkue, TEIIOBbIC, JCKTPHYECKHIE, MAaTHUTHBIE, CBETOBBIC SIBIICHHS.
2. Ouzuyeckre NpudOpbI ¥ MPOBeIeHNE U3MEPEHUI OOBIYHBIM U IIU(PPOBBIM PHOOPOM.

Jlabopamopnwvie padbomot u onvimo.

1. OrmpeneneHue LEHbI I€ICHNUS U3MEPUTENBHOT0 Iprudopa.



N3MepeHne paccTosiHUM.
N3mepenue oobema KUAKOCTH U Tela Tea.
Onpenenenue pasmMepoB MaJICHBKUX TeEl.
W3mepenne Ttemneparypbl IpU IIOMOIIM JKAJKOCTHOIO TEPMOMETpPA M JaT4MKa
TEMIIEPATYPHI.
6. lIpoBeneHue uCCiIEeNOBaHMS KOHLENTYaJbHBIX TMIIOTE3: AAJBHOCTH IIOJIETA IIAPHKAa,
MYLIEHHOTO 110 TOPU30HTAIIU, TeM 00JIbllIe, 4eM OO0JIbIIIe BEICOTA Ma/ICHUS.

Pa3nea 2. [leppoHavyaibHble CBeeHHUS O IOCTPOEHHUH BelllecTBA.

CrpoeHue BEIEeCTB: aTOMBI M MOJIEKYJIBI, UX pazMepbl. ONbITHL, TOKA3bIBAIOIINE CTPOCHUE
00BEKTA.

JBrxenue YaCTHIL BeniecTBa. CBs3b CKOPOCTH JBUKCHUS Y4aCTHULL c
Temneparypoil. bpoyHoBckoe nBmwkenue, auddysusa. BzaumosneiictBue yacTuil BelIecTBa:
IIPUTSKEHUE U OTTAJIKUBAHHUE.

ArperaTHble  COCTOSIHHS ~ BEIIECTB:  COCTaB  Ta3oB, OKUAKOCTEH M TBEPIBIX
(KpucTajuinyeckux) Tei. B3auMocBs3p MeXy SIBIEHUSIMH BEIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHOMOJEKYJSpHbIM cTpoeHHeM. OCOOEHHOCTH arperatHbiX YCTPOWCTB
BOJIBI.

a ks~ own

Jemoncmpayuu .

1. HabGumoneHne OpOyHOBCKOTO JIBUKEHUSI.
2. HaOmonenue nuddysuu.
3. HaOmtonenue 3a HampaBi€HHEM, OOBICHAEMBIM MPUTSHDKEHUEM WM OTTAJKUBAHHUEM
YacTHIl BEIIeCTBA.
Jlabopamopmuwvie padbomut u onvimol.

1. OueHka quameTpa aToMa METOJOM PsI0B (C UcTob3oBaHueM (hoTorpaduii).
2. OmnbIThl IO HAOJIOCHUIO TEIJIOBOTO PACUIMPEHUs rasa.
3. OnbITel 00HAPY>KEHBI MO IEHCTBUIO CUIIOBOTO MOJIEKYJIIPHOTO MPUTSHKEHHUS.

Paznen 3. /IBuikeHue U B3aUMOeiicTBHE TeJl.

MexaHnnueckoe JIBUkeHue. PaBHoMmepHOe u HEPAaBHOMEPHOE
newkeHne. Ckopoctb. CpeHsisi CKOPOCTh TPU HEPABHOMEPHOM JIBIDKCHHMH. Pacuér mytu u
BPEMEHU JBUKCHUS.

SBnenne wuHepuuu. 3aKOH HHepUUU. B3auMozeiicTBue Tenm Kak NpHYMHA W3MEHEHHS
CKOpPOCTH JABWXEHUsl Tena. Macca kak mepa uHepTHOCTH Tena. [InotHocTs BemiectBa. CBs3b
IUIOTHOCTH C COZIEpKaHMEM MOJIEKYJI B e/IMHULIe 00bEMa BEIeCTBa.

Cuia Kak XapakTepUCTHKa B3aumoneucTtBusi Ten. Cuiia  ymnpyroctd M 3aKOH
I'yka. I3Mepenue cuibl ¢ MOMONIBI0 JUHAMOMETPA. SIBIE€HNE TATOTEHHs U cuia TshkecTH. Cuna
TSXKECTH Ha Apyrux ImaHetax. Bec tenma. HeBecomocTs. CnojkeHre cuil, HampaBJ€HHBIX IO
oaHON mpsmoil. PapHoxelcTByromas cwia. Cuna TpeHus. TpeHHue CKOJIbKEHUS W TPEHHE
HeokugaHHo. OOydeHne B MpUpOJIe U TEXHUKE.

Hemoncmpayuu.

Habmronenne MexaHn4ecKoro IBH)KEHUS Tena.

N3MepeHnne cKopoCcTH MPSMOIMHEUHOTO ABUKEHHS.

Habmronenue sSiBICHUI UHEPIIAH.

Habmioienue 3a n3MeHEHNEM CKOPOCTH MTPU BKIIIOUEHUH Tell.

CpaBHeHHE MaCChI 110 B3aUMOJICUCTBUIO TETI.

CrokeHue cujl, HalpaBJIECHHBIX MO OJTHOU MPSIMOIA.
Jlabopamopuwie pabomsl u onvimot.

o UM wNE



1. OrmpeneneHre CKOPOCTH PAaBHOMEPHOTO JBIKEHHUS (IIapuKa B JKUIKOCTH, MOJETH
ABTOMOOWJISI U T. 11.).

2. OmpezneneHue cpeiHeld CKOPOCTH CKOJbXKEHHsI OpycKa WIM IIapuKka MO HAKIOHHOMN
IJIOCKOCTH.

3. Omnpenenenue IOTHOCTH TBEPIOTO TENA.

4. OmupITbl, JEMOHCTPUPYIOLIME CHIY BO3JCHCTBHA (Hepopmanuu) TPYKUH  OT
MIPUITOKEHHOM.

5. OmnbIThl, EMOHCTPUPYIOLUIME 3aBUCHMOCTb CHJIBI TPEHHUs OT Beca Tejla U XapakTepa
COTPUKACAIOLIUXCS JTUII.

Pasnen 4. /laBiieHue TBepAbIX TeJl, *KUAKOCTEH U rasa.

Jasnenue. BozmoxxHocTu yIpaBlIeHUs u yBEJIUYCHUS nasienusd. [laBnenue
ra3a. 3aBUCUMOCTh [JaBJICHUS ra3a oT oObema, TeMmreparypsl. [lepenada maBneHus TBEPABIMU
TelaMH, XUAKOCTAMHU W ra3amu. 3akoH [lackams. [IlHeBMaTnyeckue MamivHbl. 3aBUCUMOCTD
JIABJICHUS KUJKOCTH oT sHepruu. ['mapocraTndaeckuit napanokc. Coolbmiaroniuecs
cocyabl. ['mapaBnuueckre MEXaHU3MBI.

Atmocdepa 3emin u atMocdepHoe naBieHue. [IpHuuHBI CyIIeCTBOBaHUS BO3AYIIHOTO
notoka 3emiu. OnbiT  Toppuuemiu. M3mepenne atmocdepHOro aaBieHHs. 3aBUCUMOCTh
aTMOC(EpHOT0 JIABJICHUS OT BBICOTHI Haj YypoBHeM Mops. [Ipuboper s  H3MepeHus
aTMoc(hepHOro JaBIeHHUS.

JleiicTBHE )KUIKOCTH U Ta3a Ha MOrpyKEHHOE B HUX TeJ0. BriTankuBaromas (apxumenosa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Hemoncmpayuu.

3aBUCHUMOCTb JaBJICHUS Ta3a OT TEMIIEPATYPHI.
[lepenaya naBneHuUs: KUIKOCTHIO U Fa30M.
Coo01maronirecs: CoCy/Isbl.
I'mapaBauyeckuit mpecc.
[IposiBnenue necTBust aTMOCHEPHOTO TABJICHHUS.
3aBUCHMOCTD BBITAJIKMBAIOIIEH CHIIBI OT 00beMa MOTPYKEHHOM YacTH Teja U IJIOTHOCTH
KHIKOCTH.
PaBeHCTBO BBITAJTKMBAIOUIEH CUJIbI BECY BBITCCHEHHOM KUJKOCTH.
VYcnoBue mnaBaHMs TeN: IUIABaHUE WM TOTPYKEHHE Tell B 3aBUCUMOCTH OT
COOTHOIIIEHUS IJIOTHOCTH TEJa U KUIKOCTH.
Jlabopamopuwie pabomul u onvimot.

ISR A
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1. HccnenoBaHue 3aBUCHMOCTH Beca Tejla B BOAE OT oObeMa MOTpYKEHHOW B KHMJKOCTb
4yacTH TeJna.

2. OmnpezneneHue BBITAIKUBAIOIIEW CWIIBI, JEHCTBYIOIIEH Ha TEJIO, MOTPyX’EHHOE B
KUIKOCTb.

3. IlpoBepka HE3aBHCHUMOCTH BBITAJIKMBAIOIIEH CHUJIBL, IEHCTBYIOIIEH HA TENIO, B JKUIKOCTH,
U3 Macchl Tena.

4. OnepIThl, JEMOHCTPUPYIOINE CUIIOBYIO Harpy3Ky, BBITAJIKUBAIOIIYIO, IEHCTBYIOIIYIO Ha
TEJNO0 B JKUIKOCTH, OT 00beMa MOTPY>KEHHOM B KHMJIKOCTh YAaCTH Teja U OT IUIOTHOCTH
KUJKOCTH.

5. KonctpyupoBaHue apeoMmeTrpa WJIM MPOEKTHUPOBAHHE JIOJAKM U OIpEleIeHue ee
IPy30I0ABEMHOCTH.

Pazgen S. Pabora 1 MOIIHOCTH. JHEPrus.

Mexanunueckast pabota. MOITHOCTb.

[TpocTtbie MexaHM3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio paBHOBecHs
poruara. [I[pumMeHenne mpaBuil — paBHOBECHsl  pblyara K OJIOKY. «30JI0TO€  MPABUIION



mexanuku. KI1J[ mnpocteie kputepun. [IpocTeie MexaHW3MBI B OBITYy W MEXaHHUYECKOE
0o0opyi0BaHUE.

Mexanunueckas sueprusi. Kunernueckas u noreHuuanbuas sueprus. [IpeBparienue o1Horo
BU/Ia TEXHUYECKON PHEPIUM B IPYroi. 3aKOH COXPAHEHHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl NPOCTHIX KPUTEPHUEB.
Jlabopamopusie pabomsl u onvinol.

OrnpeneneHne CUilbl TPEHUS MPU ABUKEHUU TEJA 110 TOPU30HTAIBHON MOBEPXHOCTH.
HccenenoBanue ycaoBUi paBHOBECHUS pblyara.
N3mepenne KIIJ] HaKIOHHOM TIIOCKOCTH.
4. V3ydeHHe 3aKOHOJATENIBCTBA 110 COXPAHEHUIO XUMUYECKON YHEPTHH.
8 KIIACC
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Paznen 6. TeruioBble siBjIeHHS .

OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KUHETUUECKUX TEOpU BelecTBa. Macca u pa3mepbl
aTOMOB ¥ MOJIEKYJI. ONBITEL, TOJATBEPKAAIOIINE OCHOBHBIC IIOJIOXKEHUS MOJEKYJISIPHO-
KUHETUYECKOU TEOpHH.

Mogenu TBEPAOTO, KUAKOTO U Ta3000pa3HOr0 COCTOsIHUS BemlecTB. Kpucrannuyeckue u
amopdusbie Tena. OObsICHEHNE CBOMCTB ra30B, KUAKOCTEH U TBEPABIX TEJI HA OCHOBE IMPUHIIUIIOB
MOJICKYJIIPHO-KUHETUYECKOW Teopun. CMauMBaHUE W KamWUBIpHBIE  siBIeHUs. TeruioBoe
pacIIMpEeHHe U CKaTHUE.

Temneparypa. Temneparypa CBSI3U co CKOPOCTBIO TEIIOBOTO JIBH>KEHUS
yactull. BuyTpennsisi sHeprus. CiocoObl M3MEHEHHUsT BHYTPEHHEW HSHEpruu: Teruionepenadya u
COBEpIIIEHCTBOBaHUE  PabOThL. Buasl  Temmomepenayu:  TEMJIONPOBOJAHOCTh,  KOHBEKIIUS,
U3JIy4EeHHE.

KonuyecTBOo TemioThl. YaenbHass TEIIOEMKOCTh BeIIeCTBA. TeMI000MEH M TEIIOBOE
OTHOIIIEHHE. YpaBHEHHE TersioBoro OanaHca. [InaBneHune u oTBepAeBaHHE KPUCTAITMYECKHUX
BEILECTB. Y ACNIbHAS TEIIoTa miasnieHus. [lapooOpasoBanue u
kougeHcanus. Mcnapenue. Kunienue. YaenbHas — Terora  mapooOpa3oBaHMs. 3aBUCUMOCTh
TEeMIIepaTypbl OT aTMOC(HEPHOTO JaBICHUSI.

BnaxxHocTh BO3yXa.

OHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CTOPAHMSL.

[Tpunammner  padotel TeruioBbix aBurarenceii KIIJ| TeruoBoro asurarens. TersoBbie
JIBUTATEJIH U 3aIUATA OKPYKAIOIIEH CPEIbI.

3aKoH COXpaHEeHHsI U TPE0OPa30BaHUs YHEPTUH B TEIIJIOBBIX MPOIIECCaX.

Jemoncmpayuu .

Habmronenne 6poyHOBCKOTO JIBHKEHUSI.

Hab6mronenue nuddysun.

Habmronenue 3a HanpaBleHUEM CMauyUBaHUs U KallUJUIIPHOTO BO3/ICHCTBUSI.
Co0:ro1eHre TEMIOBOTO PACIITUPEHUS TEII.

M3MeHeHne naBlieHus Ta3a MPU COXPAHEHUH 00beMa U HAarpeBa WIIA OXJIaKICHUSI.
[IpaBuia uamepeHus: TeMnepaTyphbl.

Bunae! Tenonepenaun.

OxJTax/IeHre TPU COBEPIIIEHCTBE PaOOTHI.

Harpes mipu coBepiieHuu paboThI MPOU3OIIE.

©oN TN E



10. CpaBHEHHE TETIOEMKOCTEN pa3IMYHBIX BEIIECTB.
11. HaGmronenue 3a 30J10TOM.
12. CobunroieHre OCTOSIHHON TeMIIepaTyphl MPH IIABJICHHUH.
13. Mojienu TEeTIOBbIX JIBUTaTENCH.
Jlabopamopuwvie padbomot u onvimol.

OnbIThl OOHAPYKEHBI 10 AEUCTBUIO CUIIOBOTO MOJICKYJISIPHOTO MPUTSKEHHUSL.
OnbITHI 10 BBIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MM caxapa.
OnbITHI IO COOMIOACHUIO TEIIOBOTO PACHIMPEHUS T'a30B, KUAKOCTEH U TBEPIBIX TEII.
Onpenenenue AaBICHUS BO3yXa B OaJUIOHE LIMPUIIA.
OnbIThI, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh JaBJIEHUS BO3AyXa OT ero oObema H
HarpeBaHUs WIN OXJIAXKICHUS.
6. IlpoBepka TruIMOTE3bl IUHUI B 3aBUCHUMOCTH OT [UIMHBI CTOJOMKA >KUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTypshl.
7. HaOmromenue 3a n3MEeHEHHWEM BHYTPEHHEH SHEPTUU Tella B pe3yJIbTaTe TeIJIonepeaayu u
paboThl BHEIIHUX CHII.
8. HccnenoBaHue sIBIEHUI TEMI000MEHA MPH MEPEMEIINBAHUN XOJIOTHON U TOpSUeit BOJIBI.
9. OmnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJTYYEHHON BOJABI IPU TEINIOOOMEHE C HarpeThiM
METaJUIMYECKUM LUIUHAPOM.
10. OmpeneneHue yAeabHOM TEMI0EMKOCTH BEIIECTBA.
11. WccnenoBanue npoiecca yHUUTOKEHUS.
12. OnpeneneHre OTHOCUTENbHOMN BIaKHOCTH BO3/yXa.
13. OnpeneneHue y1eabpHON TEIUIOThI MIaBJICHUS JIbJA.

Pazjien 7. DiekTpuyeckue 1 MATHUTHBIE SIBJI€HHS.

OnekTpuzauusi Teid. JBa BUAa 3IEKTPUUYECKHX 3apsAoB. B3auMoaeicTBrue 3apsyKeHHbBIX
ten. 3akoH KyioHa (3aBUCMMOCTB CHJIbI B3aUMOJICHCTBUS 3apsSKEHHBIX TEJl OT 3apsijia 3aps/10B U
pPacCTOSTHUS MEX]Ty TEJIaMH).

Onektpuueckoe noine. Hanpsoxk€éHHocTs BHemHMX —nosel. [IpuHuun — cyneprno3unuu
AIIEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu osnexktpuyeckux 3apsaaoB. DIeMEHTapHbI  MexaHu3Mm  3apsjaa. CtpoeHue
atoma. [IpoBoaHuku u qusnekTpuku. st coxpanenus 3apsija.

DNEeKTPUUECKH  TOK. YCJIOBHS  TOAJEpX aHUs  TOKa. ICTOYHUKH  TOCTOSIHHOTO
ToKa. JIGWCTBUS 3JEKTPUUECKOr0 TOKa (TEMJIOBOE, XMMHUYECKOE, MAarHUTHOE). DIEeKTPUUYECKHM
TOK B JKUJIKOCTSX M Ta3ax.

Onexktpuueckas  nenb. Cwila  Toka. DnekTpuueckoe  HanpsbkeHue. ConpoTuBIEHHE
MPOBOJHUKA. Y AEIBHOE CONIPOTHUBIICHUE BEIIECTBA. 3aKOH Oma JUISt y4acTka
uenu. IlocnenoBarenbHoe U MapauieIbHOE COCIUHEHUE IIPOBOAHUKOB.

Pabora 1 MOIIHOCTH OTKIIOUEHHUS TOKa. 3akoH Jlkoyns—JleHna. DnekTpudyeckue Lenu U
AIIeKTpHUUECcKas SHeprust motpeduTens B ObiTy. KopoTKkoe 3akioueHue.

[TocrossHHBIE MarHuThl. Bzanmopeincraue TIOCTOSTHHBIX MarHuToB. MaruHutHoe
nojie. MarauTHoe mozne 3eMiM M €ro  3HaueHue Uil KU3HM Ha  3eme. OnbIT
Opcrena. MarHuTHOEe  ToOJie  BBIKJIKOYACT  TOK. [[puMeHeHWe  JJeKTpOMAarHuToB B
TexHUKe. /[eficTBue MarHUTHOTO MOJI HA MPOBOJHUK C TOKOM. DJIEKTPOJBUTATENb TOCTOSIHHOTO
ToKa. Mcrions30BaHne SIIEKTPOABUTATENIEN HA TPAHCIOPTE B TEXHUYECKHX YCTPOWCTBaxX M Ha
IIPUPOLE.

ONEBITEI ®apages. SABneHue 3JIEKTPOMATrHUTHOMN uaaykuu. [IpaBuio
Jlenua. Dnextporeneparop. CrocoObl MOTyueHHs SJIEKTPUUECKON IHEPTUU. DIIEKTPOCTAHIIUN Ha
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHH.

a e

Hemoncmpayuu.
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DJIeKTpHU3anus Tell.

JIBa BHJ1a AIIEKTPUYECKUX 3aPSAI0B U B3aUMOJICHCTBUE 3apSKEHHBIX TEll.
VYCeTpoicTBO U IEMCTBUE AIEKTPOCKOTA.

DneKTpocTaTUuecKast UHIYKIUS.

3aKOH O COXPaHEHHUH JIEKTPUUYECKUX 3aPsI0B.

[IpOBOJHUKY U TUBTEKTPUKH.

MopenupoBaHue CUIOBBIX TPAHULL OTKPBITHIX MOJIEH.

M cTOYHMKM TOCTOSIHHOTO TOKA.

JlelicTBUS MO OTKJIFOYEHUIO TOKA.

. DJIEKTPUYECKUI TOK B KUJKOCTH.

. I'a30BbI# pa3psia.

. I3mepenune cuitbl TOKa aMnepMeTpoM.

. I3MepeHnune HanpsiKeHus: BOJIbTMETPOM.

. Peocrar u Marasus conpoTuBiIeHU.

. B3aumopeiicTBue NOCTOSIHHBIX MAarHUTOB.

. MoaenupoBaHue HEBO3MOKHOCTH PA3JAEIEHHUS MOJOCOB MAarHUTA.

. MoaenupoBaHrie MarHUTHBIX MOJIEH OCTOSHHBIX MATHUTOB.

. OmsIT Dpcrena.

. MaruutHoe nose Toka. DJIEKTPOMarHur.

. JleiicTBHE MAarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.

. DJEeKTPOIBUTaTEIb TOCTOSIHHOTO TOKA.

. UccnenoBanue sIBJICHUM 3JIEKTPOMAarHUTHOW MHIYKIUH.

. OnbiTel @apanes.

. 3aBHUCUMOCTb HAMPABJICHUS] HHAYKIIMOHHOTO TOKA OT YCJIOBUM €ro BOSHUKHOBEHUS.
25.

SJIGKTpOFeHepaTOp TOKa.

Jlabopamopmuwvie padbomut u onvimol.

N
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10.
11.
12.

13.
14.
15.

16.
17.

18.

OnpIThI 1O HAOJIOAEHUIO 32 AJIEKTPU3aLMEl Tell IPOBOIHUKOB U IIPU CONPUKOCHOBEHUU.
[JeiictBue WuCCIEIOBaHMUS IPUBOAUT K IIOSABICHUIO IIOJIEM Ha IPOBOJHMKAX U
JUDJIEKTPUKAX.

COopka 1 mpoBepKa MEKTPUUECKON 1EMH MOCTOSTHHOTO TOKA.

W3mepenne u peryampoBKa CHJIbI TOKA.

W3mepenne U peryaupoBaHue HaIPsKCHUS.

HccnenoBanue B 3aBUCMMOCTH OT CHJIBI TOKA, MAYLIETO Y€PE3 PE3UCTOP, OT PE3UCTOPA
COIPOTUBIICHUS U HAIIPSHKEHUS HA PE3UCTOPE.

OnbITEl, JEMOHCTPHUPYIOIIME BO3JCHCTBUE IIPOBOJHHMKA HA €ro JUIMHY, IUIOIIAJIb
[IOIIEPEYHOI0 CEYEHUS U MaTepHall.

[IpoBepka mMpaBHIl CIOKEHHSI HANPSHKEHUH IPU MOCIEI0BATEIBHOM COECIMHEHHH JIBYX
PE3UCTOPOB.

IIpaBuna mpoOBEpKH CHIIBI TOKA IIPH MMAPATUIETIEHOM COEIMHEHUH PE3UCTOPOB.
Onpenenenue paboOThl OTKIIOYEHUS TOKA, HIIYIIETO Yepe3 Pe3ucTop.

Omnpenenenne MOIHOCTH TOKA, HCIIOJIB3yEMOI0 Ha PE3UCTOPE.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYILIErO YEpe3 JIAMIIOUYKY, OT HaIPSHKEHUs Ha
HEH.

Omnpenenenne KIIJ[ narpeBatens.

HccenenoBanue MarHUTHOTO B3aMOJENCTBHUS MIOCTOSIHHBIX MarHUTOB.

W3yueHne MarHUTHBIX TII0JIEH TIOCTOSIHHBIX MAarHUTOB NpHU HMX OOBEIMHEHHH U
pa3eIIeHUN.

IIpoBepbTe nelCTBUE BKIIOUYEHHS TOKA HA MATHUTHYIO CTPEIIKY.

OneITEI, JEMOHCTPUPYIOLIME CUIY B3aHUMOACUCTBHSA KATYIIKM C TOKOM M MarHUTHOM
CUJIOW TOKA U HAIIPpABICHUEM TOKA B KaTYILKE.

W3y4eHne neicTBUsI MArHUTHOTO MOJI HA IIPOBOIHUKE C TOKOM.



19. KoHcTpynpoBanue U U3y4eHHe padOThI DJICKTPOIBUTATEIS.

20. 3mepenue KIIJI anexrpoaBurareslbHON yCTaHOBKHU.

21. OnpITBl 0 MCCIEIOBAHUIO SIBJICHUW 3JIEKTPOMATHUTHOM WHIAYKLUWU: HCCIEAOBaHUE
WU3MECHEHUN 3HAYCHUN U HAIIPAaBJICHUS UHAYKIMOHHOI'O TOKA.

9 KJIACC

Pa3znea 8. Mexanunueckue siBJeHHUS.

Mexannyeckoe nBrmxkeHue. MarepuanpHas Touka. Cucrema orcdera. OTHOCUTENBHOCTD
MEXaHUYECKOTO  JBW)KEHMsA. PaBHOMepHOE — IpsAMONMHENMHOEe  ABMkeHue. HepaBHOMepHOE
IPSIMOJMHENHOE IBWKeHue. CpeHsAs M MIHOBEHHAs CKOPOCTb Tejla IPU HEPAaBHOMEPHOM
JBUKECHHH.

Yckopenue. PaBHOyckopeHHOe MpsMoiuHeHoe JBuxkeHne. CBoOoHOoe najaeHue. ObIThI
["anunen.

PaBHOMepHOe nBMXeHHEe MO OKpykHocTH. [lepuon u nepuon oOpamieHus. JluneitHas u
YIJIOBast CKOPOCTh. LIeHTpOCTpEMUTENBHOE YCKOPEHUE.

ITepBoiii 3akoH HproTona. Bropoii 3akon Hprotona. Tperuit 3akon HeroTona. [lpuHumn
CYNEPIIO3ULUHN CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuila TpeHMs: CHJla TPEHHUS CKOJIBKEHHS, CHJIa TPEHMS
HEO0XKMIAHHO, JPYTUe BUIbI TPEHUM.

Cuna  TsHKecTH M 3aKOH  MHUPOBOTO  TATOTEHUs. YCKOpeHHE  CBOOOJHOIO
nazaenus. [IBmxenue mianetsl Bokpyr Connua. IlepBast kocmudeckas ckopocts. HeBecomocTs u
[epErpys3KHu.

PaBHOBecue marepuanbHON TOUKUA. AOCONIOTHO TBEPAOE Tello. PaBHOBecHe TBEPAOTO Tea
C 3aKpeIIEHHON ocbto MuKpodoHa. MoMeHT cuibl. LleHTp TsbrecTH.

Nmiynse tena. MI3mMeHeHne uMIyibca. Mmmyisc CUJIBI. 3aKOH COXpaHEHUs
UMITyJIbCa. PeakTUBHOE IBUIKEHHUE.

Mexannueckas padboTa 1 MolTHOCTh. PaboTa cunoBas, ynpyrocts, TpeHus. CBsi3b, SHEpPrus
U paborta. [loreHnuanbHass  SHeprus  Tejia, IOAHUMAIOIIETOCS  HAJ  TOBEPXHOCTHIO
3emnu. [loTeHnmanbHas cuiia  ynpyrod npykusbl. Kunetnueckass sHeprus. Teopema o
KMHETUYECKOW YHEPTUH. 3aKOH COXPAHEHUS KOJOTUYECKON IHEPTUH.

Hemoncmpayuu.

Habmronenne 3a MeXaHUYECKUM JBM)KEHUEM OTHOCUTENILHO Tella Pa3HbIX TEJ OTCUeTa.
CpaBHeHME TyTEH U TPACKTOPUM IBUAKEHHUS OJTHOTO M TOTO K€ TeJa Pa3HbIX TEJ OTCUETA.
N3mepenne CKOpOCTH U YCKOPEHUE MPSMOIMHEHHOTO IBUKEHUSI.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHKCHHS.

Habmronenue 3a ABMKEHUEM Tella IO OKPY>KHOCTH.

HabGnronenune 3a MEXaHMYECKUMHU HANIPABJICHUSIMH, TIPOUCXOIANIMMU B CUCTEME OTCUETA
«Tenexka» pu €€ ATMHE U YCKOPEHUH JBUKCHHUS OTHOCUTENIBHO KaOMHeTa (PU3HKH.

7. 3aBHCUMOCTbH YCKOPEHHS T€JIa OT MAcChl Tejla U JACHCTBYIOIIMX HA HErO CHII.

8. CoOmroeHne paBeHCTBA CHII IPU OXpaHe Tedl.

9. H3meHenue Beca Tena Mpu YCKOPESHHOM JIBH)KCHHH.

10. Ilepenaya ummnyibca Mpu KOHTAKTE C TEJ.

11. TIpeobpa3oBaHust SHEPTUH NTPU OOTYUCHUH TEJI.

12. CoxpaHEHUE UMITYJIbCA IPU HEYNIPYTOM OCBEIICHUH.

13. CoxpaHeHHE UMITYJIbCa TIPH a0COFOTHOM CIKATHH.

14. HaOmronenue PCaKTUBHOI'O ABMIKCHHUS.

15. CoxpaHeHHE XUMUYECKON IHEPTUHU TIPH CBOOOTHOM I1aJICHUH.

o UM wnNE



16. CoxpaHeHue TEXHUYECKOW SHEPTUH MPU JABHKEHUU Tella TOANPYKIUHEHDI.
Jlabopamopuvie pabomsl u onvinol.

1. KoHcTpyupoBaHue TpakTa Ajisi pa3roHa v MpoJICHUs IBUKCHUS IaPUKA UITU TEJIECKKH.

2. OmpeneneHue cpeaHell CKOPOCTH CKOJIbKEHHUS Opycka WM JBUKCHHS IIapuKa IO
HAKJIOHHOM INIOCKOCTH.

3. OmpeneneHne YCKOpEHHsI Tena IPU PABHOYCKOPEHHOM JBMKEHUM [0 HAKJIOHHOMU
IJIOCKOCTH.

4. WccrnenoBaHue 3aBUCHUMOCTH IYTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM JBHXKEHUHU 0€3
Ha4yaJbHOW CKOPOCTH.

5. IlpoBepka rumoTessl: €Ciau MpU PABHOYCKOPEHHOM JIBMKEHHH 0€3 HadallbHOM CKOpPOCTU

MyTH OTHOCSATCA KAaK K PsIy HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIUE MPOMEKYTKHU

BPEMEHU COBIAJAIOT.

WccnenoBanue 3aBUCUMOCTH CUJTBI TPEHHUS OT CHJIBI HOPMAJIbHOTO JaBJICHHUS.

Omnpenenenne kKodhhueHTa TPEHUS CKOIBKCHHS.

Omnpenenenne KECTKOCTU IPYKHUHBI.

OrnpezeneHne CUilbl TPEHUS MPU JBUKEHUU TeJa M0 TOPU30HTAIBbHON OBEPXHOCTH.
10. Onpenenenue pabOThl YINPYrOCTH M CWJIBI IPH TMOJBEME TpPy3a C HCIOIb30BAHUEM

HEMOJIBUYKHOTO U MOJBHYKHOTO OJIOKOB.

11. M3y4enue npaBa COXpaHEHUS YHEPTUU.

Pa3zgen 9. Mexannueckue Ko1e0aHuA U BOJHEI.

KonebarenbHoe nBmwkeHue. OCHOBHBIC XapaKTEPUCTHKU H3MEHCHHS: IEPUOJI, YacToTa,
aMIMTyna. MareMatnyeckue W OpyKUHHble  MasTHUKU. [IpeBpamieHue sHeprum  npu
MIEPEMEHHOM JIBH)KCHUH.

3aryxaroiue Kosie0aHus. BeIHYy X /1eHHbIE konebanus. Pezonanc. Mexanuueckue
BOJIHBL. CBOMCTBA MexaHW4YeCKHX BOJIH. [IpomonbpHBIE W TONEpedHble BOJHBL. [[TMHA BOJMH U
CKOPOCTb MX pacnpocTpaHeHusi. MexaHn4ecKre BOJIHbI B TBEPJOM Telle, CEHCMUYECKHE BOJIHBI.

3ByK. ['/poMKOCTB 3ByKa U BbicoTa TOHA. OTpakeHue 3Byka. UH(pa3ByK U yIbTpa3ByK.

© 0N

Hemoncmpayuu.

Habumronenne 3a u3aMeHeHneM CHUJIbI Tejla YUUTHIBAET CUITY TSKECTH U YIPYTOCTb.
HaGnronenue 3a u3MeHEeHHEM JaBlIeHHs HA HUTU U Ha TPYy’KUHE.
Habumronenne BbIHY X /I€HHBIX KOJeOaHU 1 pe30oHaHca.
PacnipocTpanenue JUIMHHBIX U TIONIEPEYHBIX BOJIH (HA MOJEIAX).
Habmtoienue BbICOTHI 3ByKa B 3aBUCUMOCTH OT YaCTOTHI.
AKyCTHYECKHUI pE30HAHC.
Jlabopamopmnwvie padbomut u onvimol.
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OHpeI[eJ'IeHI/Ie NEPUOANYHOCTH U MIEPUOJa UBMCHCHHA MATEMATHUYCCKOI0O MasiTHUKA.

Omnpenenenne NEPUOIUIHOCTH U TIEpUOAa KOJIeOaHUN IPYKUHHOTO MasiTHUKA.

HCCH@}IOBaHl/Ie 3aBUCHUMOCTH NIEPUOJa UBMCHCHH A IMOJABCIICHHOI'O I'py3a OT JJIMHBI HUTH.

HccnenoBanue 3aBUCMMOCTH TMEPUOJA M3MEHEHHsI MPYKUHHOTO MasiTHUKa OT MaccChl

rpysa.

5. IlpoBepka HE3aBUCHMOCTH IEPUOJA U3MEHEHMS HArpy3K, MOJBEIIEHHOIO0 K HHUTH, OT
Macchl Ipy3a.

6. ONbITBI, JEMOHCTPUPYIOIINE NIEPUOT HECTAOMIBHOCTU MPYKHUHHOTO MAasTHUKA OT MacChl
rpy3a U 5KECTKOCTH MPYKUH.

7. HW3mepeHue ycKopeHUs: CBOOOIHOTO MaICHUS.

Pazgen 10. DjeKTpOMAarHuTHOE MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbBI.

Hwn e



DJIEKTPOMAarHuTHOE TMOJe. DJICKTPOMAarHuTHbIE BOJHBI. CBOMCTBA  AJIEKTPOMArHUTHBIX

BOJIH. [IIKkana 3JIeKTpOMarHuTHHIX BOJIH. VICIIOJIB30BAHUE 3JIEKTPOMArHUTHBIX BOJIH JUJII COTOBOM
CBSI3U.

DneKkTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBo#cTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BomaHoBbie cBOMCTBa cBETA.

Jlabopamopnuwie pabomsl u onvinol.

1. I/I3yquI/Ie CBOMCTB QJICKTPOMAruuTHLIX BOJIH C IIOMOIIbIO MECTHOI'O TGHC(I)OHB..

Pa3zgen 11. CBeToBblIe ABJIEHMA.
JlyueBass  Momenb  cBera. Mcrounwku — cBeta. [IpsMoiMHEliHOE — paclpoCTpaHEHHE

ceeta. 3atmenust CosHua u Jlynel. Otpakenue cBeta. [Imockoe 3epkaino. 3aKkoOH OTpaskeHus
cBeTa.

[Ipenomienue cBera. 3akOH TpenoMiieHus: cBeta. [lojHOE HCClieIoBaHUE OTpPaKECHHS

cBeTa. crnonb30BaHue MOJIHOTO BHYTPCHHCTO OTPAXKCHHUA B OIITUYCCKUX CBCTOBOJAX.

Jlunza. Xon usydedt B amH3e. OnTHyeckas cuctema (QoToanmapaTa, MHUKpPOCKONAa H

Tejeckona. ['a3 kak onTuyeckasl CucTeMa. BJ'II/ISOI)YKOCTB " JaJIbHO30PKOCTh.

Paznoxenue Oenoro ceera B crekTpe. OnbiTel HbtoToHa. ClokeHHe CHEeKTpabHbIX

OBCTOB. I[I/ICHepCI/ISI CB€TaA.

©oNo T MM E

Hemoncmpayuu.

[TpstmonuHEIHOE pacIpOCTpaHEHHE CBETA.

OTpaxeHue cBeTa.

[Tonyyenne n300paXkeHUH B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKasiax.
IIpenomnenue ceera.

OnTHyeckuii CBETOBOI.

Xox myueil B cobuparoliei JnH3e.

Xox Jy4eil B paccenBarolel JIMH3E.

[Tosryuyenue n300paxeHus ¢ TOMOIIIBIO JINH3.

[Tpuniun aeiictBus doroarnmapara, MUKPOCKONA U TEIECKOIA.

10. Mopens riasa.
11. Pa3znoxkeHue OEnoro cBeTa B CIEKTpeE.
12. [lonyueHue 6en0ro cBeTa MpHu COCTaBIEHNUN CBETAa PAa3HbIX 1[BETOB.
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Jlabopamopuwie pabomul u onvimot.

N3yuuTe yromn oTpaxkeHusi CBETOBOTO Jiyda OT yrja HaJeHHus.
N3yuenne xapakTepUCTUKN N300paKEHHS PeIMETa B TIJIOCKOM 3epKale.
N3yuuTte yron mpeaomiieHHs] CBETOBOTO Jiyda OT yrjla MaJeHUsi HA TPAaHUIIE «BO3IYyX—
CTEKIION.
[Tomydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH JINH3HI.
Onpenenenne POKyCHOTO PACCTOSTHUS U ONTHYECKOW CHIIBI COOMPAIONTUX JINH3.
OMBITHI O PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTPE.
OnbITI MO BOCHPUSTHIO IIBETA MPEAMETOB NPH WX HAOIIOJCHUU 4Yepe3 IIBETOBHIC
(GUIBTPEI.
Pa3pen 12. KpanToBLbIe sIBJIEHUS.



OneiTer Pezepdopaa u mmanerapuas monens aroma. Monens aroma bopa. Mcnyckanne u
COTPYIHUYECTBO aToMa cBeTa. KBaHThI. JIMHEHYaThIe CIIEKTPHI.

PangnoaktuBHocTh. Anbpa, Oera- u ramma-usiydeHusi. Ctpoenue aTOMHOTO
anpa. HyknonHas wmozens aroMHoro —snpa. M3oromsl. PangnoaxkruBuele — sBieHus. [lepuon
noJiypacnaaa aTOMHBIX sJIep.

SnepHble cocTOSIHUSA. 3aKOHBI COXPAHEHMSI 3apsI0BOTO U MAacCCOBOI'O HACEJIEHUs. DHEPIUs
CBS3M ATOMHBIX fAnep. TpaHCIOPTHBIE NEPEBO3KM MU SHEprus. Peakuuu cuHTe3a U JIEIeHUs
anep. Uctounuku sHeprun CosHIa U 3BE31.

Snepnas snepreTuka. [[eficTBUs paguOaKTUBHBIX U31yUYEHUN HA KUBBIE OPraHU3MBbI.

Hemoncmpayuu.

CreKTpbl TOCTUKEHUS U MAPTHEPCTBA.

CreKTpbl pa3IMYHbIX T'a30B.

Crnextp BenukoOpuranuu.

Habmoenue TpekoB B kamepe Buibcona.

Pabora cuéTunka HOHU3UPYIOLINX U3TyUEHUI.

Pa3paboTka mpoeKToB CO3/1aHUs MUHEPATIOB U MPOTYKTOB.
Jlabopamopuwvie padbomuvt u onvimol.
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1. HabmroneHue CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB CUTHAJIOB.

2. HUccnenoBanue TpEeKOB: HM3MEPEHME DSHEPIUM 4YacTHUIl [0 TOPMO3HOMY IyTH (110
doTorpadusm).

3. H3mepeHue painoakTUBHOrO QoHaps.

IToBTOpHO-00001IaK0IIIMIT MOTYJIb.

[ToBTOpHO-0000IIAtOIIMIT MOAYJH TpEAHA3HAYEH [IJIsi CHUCTEMaTH3aluu U 0000IeHus
MPEIMETHOTO COAEPIKAHMSI M ONBITA ACSITENFHOCTU, TPUOOPETEHHOTO MPH U3yUYEHUH BCETO Kypca
bu3MKK, a TakXke JUIsi TMOATOTOBKM K OOIIEroCyJapCTBEHHOMY JK3aMeHy Mo (QU3HKe s
y4YaIxcs, BEIOpaBIIMX 3TOT YU4EOHBIH MpeaMeT.

IIpn n3yueHnn TaHHOM MOAYJIS PEaTU3yIOTCS U CUCTEMATU3UPYIOTCS BUJIbI ACSITEIBHOCTH,
HA OCHOBE KOTOPBIX OOECHEeUMBAETCS JOCTHIKEHHE TMPEAMETHBIX M  MeTalpeIMEeTHBIX
PE3YJIbLTATOB o6yqu1/151, NPUMCHACTCA CCTCCTBCHHOHAYYHASA I'PaMOTHOCTL: OCBOCHUC HAYYHBIX
METOJIOB HCCJEOBAaHUS TPUPOJIBI U TEXHUKH, BJIQJCHHE METOAaMH, OOBSCHSIOIIUMU
(1)I/ISI/I‘~I€CKI/I€ SABJICHUSA, TPUMCHCHHUC ITOJTYYCHHBIX 3HaHHﬁ, pemicHue 3aaa4, B TOM IICPCUCHb
KAueCTBEHHBIX U YKCIIEPUMEHTAIbHBIX.

[TpuHIMNIHATBHO AESTENFHOCTHBIN XapakTep JaHHOTO pa3jelia pealn3yercs 3a CueT TOro,
4TO 00yYaIOIIUECs BBIMOIHSIOT 3a/1aHUs, B KOTOPBIX OHU TIOTyYaloT:

Ha OCHOBC IMOJTYYCHHBIX 3HAaHUH pacrio3HaBaTb U HAYYHO 00BICHSTE q)HSquCKI/Ie SIBJICHUSL
B OKpY’arolleH cpeie ¥ IOBCEIHEBHOM KU3HH;

HCIIOJIB30BaTh HAYYHBIC METOJbI MCCICAOBAHUA (1)I/I?>I/ILIGCKI/IX HOKaSaTeJ'IeI\/'I, B TOM 4YUCJIIC
JUISl IPOBEPKH TUIIOTE3 U MOIYUYEHUSI TEOPETUUECKUX BHIBOJIOB;

OOBICHSTH HAay4YHBIC OCHOBBI, HaIlpUMCpP, CaMbIC BaXHbBIC JOCTHKCHUA COBPEMCHHBIX
TEXHOJIOTHI, MPAKTUYECKOTO MCIOJIb30BAHUS PAa3IUYHBIX HCTOYHMKOB SHEPIMM HA OCHOBE
3aKOHa TpaHc(OopMaIlUK U COXPAHEHHUS BCEX M3BECTHBIX BUJIOB YHEPTUH.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TNTPOI'PAMMBI IO ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIECTBA OBPA3OBAHUSA

W3ydenne pu3mku Ha ypoBHE 0a30BOT0 00IIEro 00pa3oBaHus HAIPABICHO HA JOCTHIKCHHE
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

B pesymbrate wusyueHuss ¢GU3MKA Ha YpoBHE 0a30BOro oOImero oOpa3oBaHHS Y
oOyuaromierocsi QOpMHPYIOTCS CIIEAYIONIHE TMYHOCTHBIE PE3yJIbTAaThl B YACTH:



e 1) MaTPHOTHYECKOT0 BOCTIUTAHUA:

e - YBOKEHHE MHTEPECA K UCTOPUU M COBPEMEHHOMY COCTOSTHHUIO POCCUMCKON (hU3UIECKOI
HayKU;

e - [ICHHOCTHOE OTHOIIEHUE K JOCTHKCHHIM POCCUUCKUX YUEHBIX -(DU3UKOB;

e 2) rpa’aaHCKOro U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e -TOTOBHOCTb K aKTHBHOMY pa3BUTHIO B OOCYXJCHHH OOIIECTBEHHO 3HAYMMBIX U
ITHYECKHUX TPOOIIEM, C TPAKTUICCKUM MPUMEHEHHEM JOCTHKCHUH (PU3UKU;

e - OCO3HAaHHME BOXKHOCTH MOPAJIbHO-ITHYECKUX MPEOOPa30BaHUN B JEATEILHOCTH YUEHOTO;

e 3)3CTeTHYECKOr0 BOCIMTAHMS:

e - BOCHpHUATHE O00pa3oB (U3UYECKON HAYKH: UX TMOCTPOCHHH, CTPOTOCTH, TOYHOCTH,
JTAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'O NMO3HAHUSA:

e - OCO3HaHUWE IIEHHOCTEH (PM3MUECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MTO3HAHUS MUPA,
OCHOB Pa3BUTHS TEXHOJIOTUH, BAXKHEHIIIEH OCHOBBI KYJIbTYPHI;

e - pa3BUTHE HAYYHOH JIFOOO3HATEIHLHOCTH, MHTEPECA K UCCIIEI0BATEIbCKON JIEATEIbHOCTH;

e 5) popMupoBaHue KyJbTYPHI 310POBbSI H IMOIMOHAJIHLHOT0 HACTPOEHHUS

e - OCO3HAaHME LIEHHOCTEW 0e30IacHOro oopasa >KM3HU B COBPEMEHHOM TE€XHOJIOTHYECKOM
MHpE, BXHOCTH TMpaBWJl O€30MacHOr0 TOBEJACHUS Ha TPaHCIOpPTE, Ha Joporax, ¢
AIEKTPUYECKUM U TEIJIOBBIM 000PY/I0BAHUEM B OBITOBBIX yCIIOBHUSX;

e - chopMHUPOBAHHOCTH HABHIKOB Pe(hICKCHHM PEBOJIOLHMH, CBOCTO IMpaBa HAa OUIMOKY H
TaKOT0 K€ MpaBa y IPyroro 4eJI0BeKa;

e 6) TPyIOBOrO BOCIIMTAHUA:

e - aKTUBHOE Y4YaCTHE OpPTaHM3allM{ B peaju3alliy MPaKTUUYEeCKUX 3a/1a4y (B paMKax CEMbH,
o0pa3oBaTenbHOM, ropoja, Kpas) TEXHOJOTMYECKON W COLMaIbHOW HANpaBICHHOCTH,
TpeOYIOIIMX B TOM YHCIIe U (PU3UIECKUX 3HAHUI;

e - MHTEpEeC K MPAKTHUYECKOMY U3YUYEHHIO MPOECCHii, CBA3aHHBIX C (DU3HUKOIA;

e 7) 3KOJIOTHYECKOT0 BOCIIUTAHMS:

e - OpHEHTAIUsl Ha TpUMEHEHWEe (U3MUYECKUX 3HAHWM JUIsl pelleHus] 3a1ady B o0JacTu
OKPY’KaOIIEeH Cpelibl, IUNITAHUPOBAHUE MOCIEAYIOMINX ICUCTBUI U OLIEHKA UX BO3MOXKHBIX
MOCJICJICTBHM JIJIsl OKPY’KAIOIIEH CpeIbl;

e - O0CO3HaHHUE TM00aIHLHOrO XapaKTepa SKOJOTHUYECKUX MPOOJIeM U MyTel X PelieHus;

e 8) aganTauus K MEHSIIOIUMCS YCJIOBHUSIM COIHAJILHON M NPUPOIHOI cpeabl:

e - HEOOXOAMMOCTh BO BHUMAHUHM TMPHU BBHIMOJHEHUH W UCCIEJOBAHUSIX (HU3HUECKON
HaIPaBJIECHHOCTH, OTKPHITOCTH ONBITA U 3HAHUH JIPYTHX;

e - MIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO NeATEIbHOCTD;

e - CTpEeMJICHHE K TOSBJICHHIO HOBBIX 3HAaHWUW, B TOM uHcie (OPMYTUPOBATH WIEH,
MOHSITHSL, TUITIOTE3bI O (PU3UYECKUX OOBEKTAX U SBICHUSIX;

e - OCO3HAaHME HEJIOCTATKOB XOPOIINX 3HAHUN U KOMIIETEHTHOCTEH B 001acTH (PU3UKH;

e - IUTAHUPOBAHHE CBOETO Pa3BUTHS B MPUOOPETEHUN HOBBIX (PU3NUECKUX 3HAHUN;

e - CTpEMJICHHE AaHAJIM3UPOBATh W BBIABIATH B3aWMOCBS3M TIPHUPOBI, OOIIECTBA U
HYKOHOMHUKH, B TOM YHUCJIE C UCTIOIh30BAaHUEM (PU3NUECKUX 3HAHUN;

e - OLEHKAa CBOMX JEHUCTBHM C YYETOM OKpPYXAIOLIEH Cpelpl, C y4ETOM BO3MOXHBIX
MOCJIEACTBHM.

METAIIPEJMETHBIE PE3YJIbTATDI

B pe3ynbrate ocBoeHHs mporpaMm 1o (U3HMKEe Ha YpOBHE 0a30BOro oOIero oopazoBaHus
y o0yJaroImuxcs bopMHpYIOTCS MeTanpeaMeTHbIe pe3yJabTaThl , BKITIOYAFOIIINE



MO3HABATEIIbHBIC  YHHUBEPCAJIbHBIE  TEXHOJIOTHYECKHE  JICUCTBWUS, KOMMYHHUKATHBHBIC
YHUBEpCAIbHBIE TEXHOJIOTUUECKHUE JICUCTBUS, PETYJISITUBHBIC YHUBEPCAIbHBIE TEXHOJIOTHYECKUE
JIICUCTBUSL.

ITo3HaBaTeIbHbIE YHUBEPCAJTBHBIC TEXHOJOTNYIECKUE JecTBUA

Ba3zoBble Jjornueckue aeiicTBus:

e  BBUIBIISATH M XapaKTEPU30BaTh OT/ICIbHBIC IPU3HAKU O0OBEKTOB (SIBICHHH);

e COXpaHSEMBIH CYIIECTBEHHBIH NMPHU3HAK KIACCU(PHUKALNN, OCHOBaHUE JUIs 0000IMIEeHHs U
CpaBHEHUS;

e BBIBJIATH 3aKOHOMEPHOCTH M INPOTHBOPEYHS B PACCMaTPUBACMBIX (aKTax, JaHHBIX W
Ha6J'IIOIleHI/I$IX, CBA3aHHBIX C (1)1/131/1‘-IGCKI/IMI/I SIBJICHUSMU

e BBUIBIATH NPUYUHHO-CICICTBEHHBIC CBS3M IPH HM3YYCHUH (QHU3MYECKUX SBICHHUA W
mponeccoB, AcCjaTb BbBIBOJAbI C HCIIOJB30BAHUCM JCAYKTHBHBIX W HWHIAYKTHBHBIX
YMO3aKJIIOYECHUH, BBIIBUTaTh TUIIOTE3BI O B3aUMOCBS3IX (PU3NYECKUX BEIUYNH;

e  CaMOCTOSITENILHO BBIOpaTh Crocod pemieHus yueOHOH (usmueckol 3amaym (CpaBHEHHE
HECKOJIbKMX BapHaHTOB pEIICHMs, BBHIOOp Hambojee MOAXO/IIEro ¢ Yy4EToM
CaMOCTOSITENILHO BBIJICIIEHHBIX BAPHAHTOB).

Bba3oBble ncciieioBaTeIbCKue AeiiCTBHA

e  HCIIOJIB30BATh BOMPOCHI KaK UCCIIEA0BATEIbCKUNA HHCTPYMEHT MTO3HAHUS;

e TIPOBEJIEHUE CAMOCTOSITEIbHO COCTaBJICHHOIO IUIaHA OMbITA, IEPEHOCHOTO (PU3HUECKOTO
AKCIIEPUMEHTa, HEOOIBIIIOTO UCCIeI0OBaHUS (PU3UUECKOTO O0OBEKTA;

e OLEHUTh NPUMEHUMOCTb U JOCTOBEPHOCTb HWH(GOpPMAaIlMU, IIOJYYEHHOM B XOJe
MCCJIE0BAHUS WM SKCIIEPUMEHTA;

e  CaMOCTOATENHHO (POPMYITHPOBATH OOOOIICHHS U BBIBOJBI M0 PE3yJIbTaTaM MPOBEACHHBIX
HaOII0/IeHUH, SKCTIEPUMEHTOB, UCCIICIOBAHMIA,

e TIPOTHO3WPOBATH BO3MOXKHOE JaJIbHEHIIEEe pa3BUTHE (PU3MUYECKUX IMPOIIECCOB, a TAKKE
BBIIBUTaTh OOPHOY 3a MX PA3BUTUE B HOBBIX YCIOBUSX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmueii:

e MPUMEHATh PaA3IMYHBIE METOAbI, MHCTPYMEHTbl M 3alpochl NpU MOUCKE U O0TOOpe
nH(pOpMalLlMU WIN JaHHBIX C YUYETOM IPEAoKeHHON yueOHOoM (pusnueckoit 3a1auu;

e AHAJIM3MPOBATh, CUCTEMATH3MPOBATh M HHTEPIPETHPOBATH HH(POPMAIUIO pa3TUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

o CaMoCTOATENbHO BBHIOpAaTh ONTUMANBHYIO (OpMYy MpeacTaBIeHUs HWHPOpPMALUU H
WUTIOCTPUPOBATh peEIIaeMble 3aJayd MEPeHOCHBIMH CXEMaMH, JuarpaMMaMu, HHOM
rpaduKoil 1 UX KOMOMHALIUSAMHU.

KoMMyHuKkaTHBHBIE yHHBepcalbHble TEXHOJIOTHYeCKHe AeliCTBUS:

e B X0Jie 00CYXJIEHUSI MaTepPHaJIOB, PE3YyJIbTaThl JAOOPATOPHBIX PA0OT M MPOEKTOB 3a/1al0T
BONPOCHI M0 CYIIECTBYIOIIEH OOCYXJIaeMOi TeMe W BBICKAa3bIBAIOT HJIEH, IEJIEBbIC
pelIeHns 3a1a4 U MoIepKanne 01aroKenaTeIbHOCTH OOIICHMS;

e  COIOCTaBJIATh CBOM MHEHUS C MHEHHUSIMU JPYTUX YYAaCTHUKOB JHAIOra, HAXOIUTh JETaJIH
W CXOACTBO ITO3HIIHI;

e BBIPAXXaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHbMEHHBIX TEKCTaX;

e myOnIMYHOE BBICTYIJICHHME O Ppe3yJIbTaTax YCHEIIHOIO0 MHTEIIEKTYaIbHOTO OIbITa
(3KCTIepUMEHTA, UCCIIEIOBAHUS, TPOCKTA);



NOHUMATh U WCIIOJIB30BAaTh NMPEUMYIIECTBA KOMAaHIHON W MHIAMBUAYAIbHON PabOTHI IpH
OTIpeIeIeHUH KOHKPETHBIX (PU3UUECKUX MPoodIIeMm;

HPUHATH COBMECTHYIO JESTEIbHOCTh, OPraHU30BaTh JCHUCTBHS IO €€ OCYIIECTBICHHIO:
OTMEHHUTbH y4acTHe, 00CyIUTh MPOLECChl U Pe3yJIbTaThl COBMECTHOM pabOTHI, 0OCYIUThH
MHEHUS HECKOJIBKHX JIFOJICH;

BBIIOJIHUTh CBOIO YacTh pPadOThl, JTOCTUTHYB Kau€CTBEHHOTO pe3yjibTaTa B CBOEM
HAIpaBJICHUU U KOOPAUHUPYS CBOU JICHCTBUS C IPYTUMH yYaCTHUKAMU KOMaH]IbI;
OLIGHUTHh KAayeCTBO CBOETO BKJIAZa B OOIMIMK MPOIYKT MO KPUTEPHSIM, CAMOCTOSTEIHHO
c(OpPMHUPOBABIINM B3aUMO/ICHICTBUE YYACTHUKOB.

Pel"yJ’[HTI/IBHbIe YHUBEPCAJIBbHBIC TEXHOJOTNYIECCKUE JeHCTBUS

Camoopranmu3amnus:

BBIABJISATH HpO6JIeMBI B KHU3HCHHBIX U TCXHUYCCKUX 06’bCKTaX, Tpe6yI0111He pPCIICHUA
(bU3nUeCKUX 3HAHUM;

OpUEHTUPOBAThCS B PA3JIMYHBIX IIOAXO0/AaX NPUHATUS pelIeHud (MHAUBHYaJIbHOE,
NPUHATHE PELICHHUI B TPYIIIE, IPUHATHE PEIICHHN );

CaMOCTOSITENILHO Pa3padoTaTh aIrOpUTM pelIieHus (QU3UYecKOW 3amavyd WId TUIaH
UCCIICIOBAHHS C YYETOM JHEPreTHYECKUX PECYpCOB M €CTECTBEHHBIX BO3MOYKHOCTECH,
apryMEHTUPOBATH MPEIJIaracMbl€ BApUAHThI PEILICHU;

JieNaTh BEIOOp U OpaTh Ha ceOst OTBETCTBEHHOCTh 3a PEIICHHE.

CﬂMOKOHTpOJIb, 3MOLMOHAJbHBLIA HHTEJLJIEKT:

JIaTh aJIEKBaTHYIO OIIEHKY CUTYallUU U MPEUI0KUTD IIJIaH €€ U3MEHEHUH;

OOBSCHUTh TPUYUHY TOCTHIKEHUS (HEIOCTIKEHHS) pe3ylbTaToOB IESATENbHOCTH, aTh
OLICHKY [TPHOOPETEHHOMY OIIBITY;

BHOCHTH KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHCIIE B XOJ BBIOJHEHUS (PUIUYECKOTO
UCCIIEIOBaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHMBILIHXCS
CUTYallli, YCTAHOBJIEHHBIX OIITNOOK, BOZHUKIIIUX BO3MOKHOCTE;

OILICHUTH COOTBETCTBUE PE3yJbTaTa eI U yCIOBUIl;

MOCTaBUTh ce0sl Ha MECTO JAPYroro 4ejJoBeKa B XOJI€ CIOopa WM OOCYKACHUS HAy4YHYIO
TeMy, TOHUMaTh MOTUBBI, HAMEPEHUS U JIOTUKY JPYTOro;

npu3HaBaTh CBOE MPAaBO Ha OMIMOKY MNpH YCTAaHOBICHHHM (DU3MUECKHX 3a7ad WIH
MOJIO’KEHUH TI0 HayYHBIM TEMaM M TaKoe K€ MPaBo JPyroro.

MNPEAMETHBIE PE3YJIBTATbBI

K KOHIY OGy‘-ICHI/I}I B 7 KJacce MNPEAMCTHBIC PC3YJIbTATBI Ha 0a30BOM YPOBHEC HOJIZKHBL

oTpaxarb cHOPMUPOBAHHOCTh Y 00YHAIOIINXCSI YMEHUI:

UCIIOJIb30BAaTh TOHATHSA: (HU3WYECKHMEe W XHMWYCCKUE SIBJICHHS, HaOJIOJeHUE,
OKCIIEPUMEHT, MOJEIb, THIOTe3a, (pUu3ndeckast BeIMUMHA, aTOM, MOJIEKYJa, arperaTHbie
COCTOSIHHMSI BemiecTBa (TBEPAOE, KHUAKOE, Ta3000pa3HOE), MEXaHWYECKOE JBHIKECHUE
(paBHOMEpHOE, HEPaBHOMEPHOE, MPSMOJIUHEHHOE), TPACKTOPHS, PaBHOICHCTBYOIIAS
cuna, neopmarus (ynpyras, miacTudeckasi), HeBECOMOCTb, COOOIIAIOIITUECS COCY/IBI;

pasnuunblie sBiaeHus (auddy3usi, TEI0BOe TBUKEHHE YaCTHUI] BEIIECTBA, PABHOMEPHOE
JBIDKEHHE, HEPAaBHOMEPHOE JBMIKEHUE, MHEPIIUS, B3aUMOJICHCTBUE Tell, 0ajgaHC TBEPIBIX
TEJI C 3aKPEIUIEHHOM OCBIO CETH, Nepeaada 1aBiIeHUs TBEPABIMUA TEJIAMHU, KUJIKOCTSIMU U



ra3amu, aTMoc(epHOe JJaBJI€HUE, IIJIaBaHUE Tell, IPEBPALEHNe XUMUYECKON SHEPTUN) 110
ONMCAHUIO UX XApPAaKTEPHBIX CBOMCTB M HA OCHOBE OIBITA, JEMOHCTPUPYIOUIUX JaHHOE
ABJICHUE;

pacrio3HaBaTh TIIATEIBHO U3YYEeHHBIC (PU3NUYECKHE BO3ICHCTBHS B OKPYXKAIOIIEM MUPE, B
TOM 4Hcile (U3MUECKUE SIBICHUS B IPHUPOJE: NPUMEPHl JIBUXKEHHUS C pa3IUYHBIMU
CKOpPOCTSIMU B JKMBOW W HEXKHMBOM IPUPOJE, NEUCTBUE CUIIBI TPEHUS B NPUPOAE U
TEXHUKH, BIMSHUE aTMOC(EPHOTO JIaBIECHUS Ha )KUBOE TEJIO, IIABAIOLINE PhIObI, pblUuaru
B TeJle 4YelOBeKa , MPHU H3TOM TIEPEeBECTH MPAKTHYECKYI0 3a/Jady B Y4eOHYIO,
IPEUI0KEHHYIO JOIOIHUTENbHbIE CBOMCTBA (KHM) (GU3NYECKOT0 BO3CHCTBHUSA;

OIKCHIBATh M3YYECHHBIC CBOMCTBA Tel M (DU3MUECKUX SIBICHHUH, MCIONB3Ys (PU3NUECKUE
pasmepnl (Macca, 00beM, BEIIECTBO BELIECTBA, BpPEMs, IIyTh, CKOPOCTb, CPEIHS
CKOpPOCTb, CHJIa YIIPYIOCTH, CUJa TSDKECTH, BEC, TEJIO, CUJIa TPEHHUs, aBieHue (TBEPIOTOo
TeJa, )KUJKOCTH, Ta3a), BBITAIKUBAOLIAs CUJIa, MEXaHWYecKas paboTa, MOIHOCTb, IJIE4O
CHJIBI, MOMEHT CHJBI, KOI(PQUIMEHT TIOJE3HOrO JCHCTBHS, KHHETHYECKas W
NOTEHIMAJIbHAS SHEPrHsl), IpU ONHUCAHUM IMPABHIBHO TPAKTOBATh (PM3UUYECKUH CMBICI
BEJIMYMHBI, UX IpeoOpa3oBaHuWE M IPUMEHEHHE (PU3NYECKUX BEIMYUH, HAXOXKICHHE
(bopMyIIbl, CBS3bIBAIOIIME JAHHYH (U3UYECKYI0 BEJIMYUMHY C JAPYTMMU KPYIHBIMH,
MOCTPOUTH IpadUKN U3yUCHUS 3aBUCUMOCTEH (DU3NYECKOTO Pa3BUTHS;

XapaKTepu30BaTh CBOICTBA Tell, PU3NUECKUX SBJICHUH U IPOLIECCOB, C TOMOIIbIO IPABUII
CIOXeHus cui (BIOJb OJHOM mpsMoi), 3akoHa ['yka, 3akona I[lackams, 3akoHa
Apxumespl, NpaBuiia paBHOBecHs pblyara (0J10Ka), «30J0TOr0 MPaBMIIA» MEXaHHKH,
3aKOHA COXpaHEHHs (PU3UUECKON YHEPTUH, IIPU ITOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUIIATE €T0 MAaTEMAaTUYECKOE BHIPAKEHUE;

OOBSICHATH (PU3MUECKUE SBICHUS, MPOIECCHl M CBOWCTBA TEINl, B TOM YHCJE M B JIECATH
CIIy4asX NPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISBISTH NMPUYNHHO-CIEACTBEHHBIE
CBSI3M, CTPOUTH OOBSICHEHHS U3 1—2 JIOTMYECKHX IIAroB ¢ Omopoil Ha 1-2 u3yyaembIx
¢u3nueckux  SBIEHUN  (QU3MUECKUX  TNPUHLMIOB, (PU3MYECKOrO  3aKOHA WU
3aKOHOMEPHOCTH;

pelnTh pacy€THbIC 3a1a4k B popMmynax 1—2, UCHONb3ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAS
¢usnueckue HM3MEpEHHUs: Ha OCHOBE YCJIOBUN aHalu3a 3a7aud 3aliCchbiBaTh KpaTKoe
yCIIOBHE, TIOJCTaBIIsAs GUTypHBIE (POPMBI B (POPMYJIBI U TPOBOUTH PACUETHBIE AEHCTBUS,
HaXOJWTh CIPAaBOYHbIE JaHHbIE, HEOOXOAMMBIE Ul peUIeHHs] 3ajad, OIEHUBATh
PEATMCTUYHOCTD MOMYyYeHHOH (uznueckoit Gopmsl ;

BBISIBJISITH IPOOJIEMBI, KOTOPbIE MOYXHO PELIMTHh C MOMOIIbIO (PU3UYECKUX METOOB, B
ONMCAaHUM HCCIIEOBAHUM TMpejiaraTh IPOBEpsieMOe MpeanookeHue (TUIoTesy),
HAOJII0/IaTh U MHTEPIPETUPOBATH MOJTYUYEHHBIH pe3yNbTaT, HAaXOAUTh OLIMOKU B XOJE
OIIBITA, JIEJIATh BBIBOJIBI 110 €T0 PE3YJIbTATaAM;

MIPOBOAMTD OMBITHI 110 HAOIIOACHUIO 32 PU3NYECKUMH BO3ACUCTBUSAMHU WIH (PU3NIECKUMHU
cBOWicTBaMHM Ted: (opMyia TMPOBEPsIeMbIX KaHIUAATOB, COOMpPATh YCTAHOBKY U3
MPEeJI0KEHHOT0 000PYI0BAHMUS, 3aIIUCHIBATh XO/1 ONbITA U (POPMYIHUPOBATH BHIBOIBL;
[TpoBoaUTH MpsiMBbIE U3MEPEHMs PACCTOSIHUN, BPEMEHM, Macchl Teia, 00bEMa, CHIIBI U
TEMIEPATYpPbl C HCIIOJIb30BAHMEM CTaHAAPTHBIX M LUMPOBBIX NPUOOPOB, (UKCUPYS
cpabaTbIBaHHE IPUOOPOB C YUETOM 33aHHOM aOCOIIOTHON MOTPENIHOCTH U3MEPEHUI;
UCCJIEIOBAaHME MPOBOAMUTCA B 3aBUCHMOCTH OT OJHON (u3uueckoir (OpMbI CHIIBI C
MCIIOJIb30BaHUEM TPAMBIX HM3MEPEHUH (3aBUCUMOCTb APYTOMl CKOPOCTHU IBUKEHMS OT
Tea, BPEMEHH JIBIDKCHUS Tejla, TPEHUSI CKOJIBKEHHUS OT Beca Teya, KauecTBa 00paboTKu
MOBEPXHOCTEN TEJ M HE3aBUCUMOCTH TPEHHUS CHJIbI OT IUIOIIAAH, CONMPUKOCHOBEHMS,
CHJIBl YIPYTrOCTH OT HPY>KHH, BBITAIKMBAIOLICH CHIIBI). OT 00beMa NMOTrpyKEHHOM yacTu
TEJIa U OT IJIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTh OT INIOTHOCTH, TeJa OT INTyOuHBI, Ha
9TOM TOTIPY>KCHHH Tejla, YCJIOBMM IUIABaHUSA Te€J, YCIOBMM pPaBHOBECUS pblYara Hu
0JI0OKOB), y4acTBOBAaTh B IUIAHWPOBAHUHM MaTeMaTHYECKUX MCCIIEOBaHU, TepeMeniaTh 1
BBINOJIHATh M3MEPEHHUs, CIelysl NPEUIOKEHHOMY IUIaHy, (UKCUpPOBAaTh IIOJIYy4YEHHBIE



pe3yabTaThl B 3aBUCUMOCTH OT (PU3MUECKUX BEJIUYMH B BHUJE Ipe/UlaraeéMbIX TaOIHLl U
rpaduKoOB, JeNaTh BHIBOJIBI IO PE3YJIbTATAM HCCIIEOBAHUS;

e IIPOBOJATCS JAONOJIHUTENbHbIE U3MEPEHUS (PU3HMUECKON BEIMUMHBI (INIOTHOCTH BELECTBA
KUAKOCTU W TBEPIOTrO Teja, CHJIA TPEHUS CKOJBXKEHHUs, JaBJICHHE BO31yXa,
BBITAJIKMBAIOILAsl CHJIA, AEHCTBYIOLIAsl HAa MOTPYyKEHHOE B JKUAKOM Tele, Ko3dduuuent
II0JIE3HOTO JIEWCTBUS NPOCTBIX METOJOB), CIEAys NPEUIOKEHHOM HWHCTPYKLMH: IPU
BBIIOJIHEHUHM HM3MEpPEHUI HaOirofaiiTe 3KCIEPUMEHTAIbHYI0 HAaCTPOWKY M COXpaHsiite
3HaYCHHUE UCKOU (hOPMBI;

e coOmonaTh NpaBWIa TEXHUKU Oe30macHOCTH Impu pabore ¢  1abOpaTOpHBIM
000pyI0BaHUEM;

e  OCHOBHBIE IIPUHIIMIIBI IEHCTBUS IPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIINECS COCYbl, OapOMETp, phluar, MOJABWKHBINA U HEMOIBUKHBIH
0JI0YHBIN, HAKJIOHHAS IJIOCKOCTb;

e OXapaKTEepHU30BaTh MPHUHIUIBI JEHCTBUS HM3YYaeMBIX MNPHOOPOB M TEXHHUYECKUX
YCTPOMCTB C OMOPON Ha MX ONUCaHMUA (B TOM YHUCIIE: MOJIUIMITHUKU, BOJIONPOBOJIHBIC
YCTpOICTBa, TUAPABIMYECKUIM Ipecc, MaHOMETp, BBICOTOMEp, IOPIIHEBON Hacoc,
apeoMeTp), UCIOIb3Ysl 3HaHUS O (PU3MUECKUX CBOMCTBAX U YCTAHOBJIEHHBIX (PU3UUECKUX
3aKOHaX U 3aKOHAaX;

e IPUBOAMUTH MpUMEPbl (HAXOAUTh MHGOPMALMIO O MpHUMEpax) MPAKTUUYECKOro
UCTIONB30BaHUSl (U3UYECKUX 3HAHWH B TIOBCEAHEBHOW JKU3HU IS OOECIeUYeHUs
6e3011acHOCTH MpH paboTe ¢ NpudopamMM M TEXHUUECKUMH YCTPOMCTBaMH, COXpaHEHHUs
3J10pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOI0 TIOBEACHNUS B OKpYIKaIOILEH cpeie;

e U3YYUTh BBIOOP MCTOYHMKOB MH(pOpManuu B MHTepHETe B COOTBETCTBUU C 3aJJaHHBIM
MIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUNM U METOJ]a CPABHEHUS Pa3INUHBIX
UCTOYHUKOB MPEANOYTHTENbHON HH(pOpMALUY, KOTOpast ABJISETCS MPOTUBOPEUNBOM MK
MOJKET ObITh HEJIOCTOBEPHOM;

e HCHOJb30BATH INPH BBHINOJHEHUM YYEOHBIX 3aJaHUN HAYYHO-TOMYJIAPHYIO JUTEpaTypy
(du3nyecKoro coaepkaHus, CIpaBOYHbIE MaTEpUAJIbl CETH, pecypchl IHTepHeTa, BiIaieTh
npuéMaMM KOHCIIEKTUPOBAHMS TEKCTa, KOHBEPTHPOBATH WH(GOpPMAIMIO M3 OJHOU
3HAKOBOUW CHUCTEMBI B IPYTYIO;

e CO3/1aBaTh KpaTKHE MHCbMEHHBIE U YCTApEBIINE COOOIIEHHsSI HA OCHOBE 2—3 MCTOYHUKOB
uH(popMaluu PU3NYECKOTO COJIEPKaHUs, B TOM YUCie MyOIMYHO MyOJMKOBAaTh KPATKHUE
COOOIIEHUs O MPOEKTax 0e30MaCHOCTH WM HAYYHBIX MCCIEIOBAHUAX, IPU ITOM YMEIO
UCIIOJIb30BaTh M3YUYEHHBIH MOHATHIHBINA anmapaTHbI Kypc QU3UKH, COMPOBOKIAOIIHNMI
BBICTYIUICHHE HA NIPE3CHTALINN;

e TIpU BBIOJHEHUU TPOEKTOB U HCCIEIOBAHUSAX BECTH OOS3aHHOCTU B TpYyIIEe B
COOTBETCTBUU C IIOCTABICHHBIMU 337auyaMH, KOHTPOJIMPOBATh BBIIIOJIHEHUE ILJIAHOB
NEeiCTBUI, aJeKBaTHO OLEHMBAaTh MacmTad BKJIaJa B JEATENbBHOCTh TPYIIIH,
BBICTpauBaTh KOMMYHHUKATHUBHOE B3aUMOJAECHUCTBUE, CIEAUTh 32 MHEHUEM OKPYKAIOIIHX.

K xonmy oOyueHnus B 8 kJacce npeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Yy 0OYUAIOLINXCS YMEHUH:

e HCIOJI30BaTh INOHATHUSA: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHHE ATOMOB WU
MOJIEKYJI, arperatHbleé COCTOSIHMS BEIEeCTB, KPUCTAUIMYECKHE U aMOpQHBIE Tena,
HACBIIICHHBI W HEHACBHIIICHHBIA Iap, BIAXHOCTh BO3yXa, TEMIEpaTypa, BHyTPECHHSSA
DHEPIHUsl, JBUTATENb, DJJICMEHTApPHBIM JJICKTPUYECKUN 3apsill, DJIEKTPUUYECKOE IIO0JIE,
IIPOBOJAHMKY M JUDJIEKTPUKH, TIOCTOSIHHBIN TOK, MArHUTHOE T10JIE;

e pa3IU4YHBIE SBJIECHUA (TEIUIOBOE pacIIMpPEHHE W YAJMHEHUE, TeIloliepesiada, TEII0BOE
paBHOBECHE, CMAauMBaHWE, KaNWUIAPHBIC SBICHUS, HCIAPEHHsA, KOHJEHCALus,
IIJIaBJICHUE, KpUCTaJUIA3aLUs (oTBEpneBaHue), KUIICHUE, TerIoneperaya



(TEerIonpoOBOJHOCTb, KOHBEKLUS, HW3Iy4YE€HHUE), 3JIEKTpU3alus Teja, B3auMoJeicTBUe
3aps0B, JCHCTBHE pas3psiia TOKa, KOPOTKOE 3aMblKaHHE, B3aMMOJEHCTBHE MarHUTOB,
JieicTBUE MAarHUTHOTO IOJI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAas MHAYKLUS) 110
ONMCAHUIO MX XapaKTEPHBIX CBOWCTB U HAa OCHOBE OIIBITA, JEMOHCTPUPYIOIIErO JaHHOE
bu3nyeckoe sBICHUE;

pacrio3HaBaTh TIIATEIBHO U3YYEeHHBIC (PU3NUYECKHUE BO3ICHCTBHS B OKPYXKAIOIIEM MHPE, B
TOM 4Hcie (pU3nuecKue sBJICHHs B IPUPOJIE: OBEPXHOCTHOE HATSKEHUE U KallUJUIPHbIE
ABJICHUS B IPUPOJIE, KPUCTAILIBI B IpUpoe, udinyueHrue CoHIa, 3aMep3aHue BOJ0EMOB,
MoOpckue OpbI3bl, 00pa3oBaHUE PO3, TyMaHa, WHEs, CHEra, 3JEKTPUYECKHUE SIBICHUS B
OKpY’KalolleM MHpe aTMocdepa, SJIEKTPHUECTBO JKUBBIX OPraHW3MOB, MAarHUTHOE IOJIE
3emiH, Jpeld MOMOCOB, POJIb MArHUTHOTO MOJIA JJs KM3HM Ha 3emile, HOJSIPHOE
CUSIHME, NpU ATOM CJENaTh IPAKTHUUECKYIO 3ajady B ydebe IO IEepeHocy, OTAATh
IPENOYTEeHUEe OCHOBHBIM CBOMCTBAM (IpU3HaKaM) (pU3HMUECKOro BO3ACHCTBUS;

ONMcaTh HM3YYCHHBIC CBOWMCTBA TeNl M (PU3UYECKUX SBICHHMA, UCIIONB3YS (U3NUYECKHE
u3MepeHus (Temmeparypa, BHYTPEHHsISI SHEpIus, KOJMYECTBO TEIUIOTHI, YJelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, yJA€JIbHAs TEIUIOTa IUIABJIEHMs, YJeJbHas TeIuloTa
napooOpa3oBaHMs, yJelbHas TEIIOTa CrOpaHus TOIUIMBA, KO3()(UIMEHT mMmoje3HOro
JEHCTBUS TEIJIOBOM SHEPIUM, OTHOCHUTEIbHAS BJIAXKHOCTh BO3/yXa, CKOPOCTh 3apsia,
CHJIa TOKa, 3JEKTPUYECKOE HAIPSDKEHUE, PE3UCTOPHBIM INPOBOAHUK, 3IEKTPHUUECKOE
COTNPOTHUBIICHUE BEIIECTBA, pabOTa M MOIIHOCTH TOKAa), MPH ONMUCAHUU TPABHILHO
TPaKTOBaTh (U3NYECKUN CMBICI BEJIWYMHBI HANPSOKEHUS MU YUUTHIBATh (PU3HUECKYIO
BEJINYHMHY, HAXOAUTh (POpMyITy, CBSI3bIBas AAHHYIO (DU3MUYECKYIO BEIWYHHY C JPYTHMH
BEJIMYMHAMU, CTPOUTH IPahuKU U3yUEHHBIX 3aBUCUMOCTEH peabHbIN pa3mep;
XapaKTepu30BaTh CBOMCTBA Ted, (PU3MYECKUX SBICHUH M MPOLIECCOB, HCIOIb3YS
OCHOBHBIC TIOJIOXKEHUSI MOJEKYJISIPHO-KMHETHUYECKUX TEOpUl (U3UUECKUX BEIECTB,
INPUHLINI CYTNIEPIO3UINH 10JIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3apsja,
3akoH Oma ans ydacTka 1enu, 3akoH Jxoyns-JleHia, 3aKkoH COXpaHeHUs YHEPIUu, MpH
3TOM IMpHaBasl CIOBECHYIO (OPMYJIUPOBKY 3aKOHA U 3alMILUTE €r0 MaTeMaTUYecKoe
BBIpa)KEHHUE;

OO0BSACHATh (PU3NYECKUE TMPOILIECCHl U CBOMCTBA TE€l, B TOM YMCIE M B JECATH CIyyasx
NPAaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISBIATh NPUUYUHHO-CIIEICTBEHHBIE CBS3H,
CTPOUTh OOBACHEHUS M3 |—2 JOTrMYecKUX IIaroB C OMOpPHOW Ha 1-2 wH3yyaembIx
bu3nuecKux ABICHUN, GU3NUIECKUX 3aKOHOMEPHOCTEH;

pemath pacuéTHbIe 3aJ1a4M B 2—3, UCIOJIB3YS 3aKOHBI U (pOpPMYJIbI, CBA3bIBAs (PU3UUECKUE
U3MEpPEHUs: Ha OCHOBE YCIIOBHMM aHaiIM3a 3a/a4 3alKChIBaTh KPaTKOE YCIOBUE, BBISBIATh
HEJOCTAaTOK JaHHBIX Ul PELIeHHs 3a/lad, BEIOUpaTh 3aKOHBI U POPMYJIbl, HEOOXOAUMbIE
JUIs €€ peleHus], MPOBOAUTh pacuéThl U CPABHUBATH MOJIyYEHHOE 3HaUeHUE (pru3nueckue
pa3Mepbl C U3BECTHBIMU JAHHBIMU;

BBISBIISATH MPOOJIEMBI, KOTOPbIE MOXHO PELIMTh C MOMOIIBI0 (PU3MUECKUX METOJOB, C
MOMOIUIbIO OMUCATENbHBIX HMCCIEI0BAaHUMN, Mpeaarath MpOBEpsEMbIE MPEANOI0KEHHUS,
OLIEHUBATh MTPABUIILHOCTH MOPS/IKA MPOBEICHHS UCCIIET0BAHMS, JIeTaTh BHIBOIbI;
MPOBOJSTCST OMBITHl 1O HAOMIOACHUI0 (U3UYECKOTO BO3ACHCTBUS WM (PU3HUECKUX
CBOWCTB Tema (KanWUIpHbIE SBJICHUS, 3aBUCMOCTb JaBJIEHUS BO3JyXa OT ero oobema,
TEMIEPATYpPbl, CKOPOCTU MPOIecca OCTHIBAHUS M HArpeBaHUs MpPU M3JIYYEHHUU OT I[BETa
U3Iydaroume  (morjoujaromiel) IMOBEPXHOCTH, CKOPOCTH  HUCHApEeHHs BOJABI  OT
TEMIEPAaTypbl JKUIKOCTHM U IUIOHIAJM €€ TOBEPXHOCTH, OJJIEKTpU3ALUU Tel |
B3aMMOJEMCTBUE DJIEKTPUUYECKUX 3aps/l0B, B3aUMOACHCTBHE INOCTOSIHHBIX MAarHuTOB,
BU3YyaJIM3allisl MarHUTHBIX IOJIEH MOCTOSIHHBIX MarHUTOB, JAEWCTBUE MAarHUTHOIO IOJIA
Ha IPOBOJHUKE C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUIATEIS
MOCTOSTHHOTO TOKa): (hOpMyJIHpOBaTh MPOBEPSEMBIC CHIIBI, COOMpPATh YCTAaHOBKY W3
IPEIOKEHHOT0 000PYI0BaHUS, OMIMCHIBATD X0 ONbITa U (POPMYIHPOBATH BHIBOJIBI,



[IpoBoauTh MpsMble M3MEPEHMsI TeMIIepaTypbl, OTHOCUTEIbHON BIAXXHOCTH BO3/yXa,
CHJIBI TOKa, HANpPSHKEHUS C UCIOJIB30BAHUEM COOTBETCTBYIOLIUX NMPHOOPOB M JATYMKOB
TEJIECHON BEIMYUHBI, CPAaBHUBATh pE3yJbTaThl HM3MEPEHHH ¢ Yy4€TOM 3aJaHHOUN
a0COJIIOTHOW MOTPEIIHOCTH;

MPOBEJICHUE UCCIIEIOBAHMS B 3aBUCHUMOCTH OT OJHOW (hPU3UYECKOM BEIMUMHBI OT APYTOi
C UCHOJB30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH CONPOTHBIICHUS MPOBOJHUKA OT
€ro JUIMHBI, TUIOMIAIM TOMEPEYHOro CEYEHHUs M pa3Mepa BELIECTBa MPOBOJIHUKA, CHIIbI
TOKa, WAYIIEr0 4epe3 IMPOBOJHUK, OT HAIPsDKEHHS Ha IPOBOJHMKE, HCCIIEIOBAHUS
MOCNEAOBATEIbHOIO M MapajyieIbHOTO COEAMHEHHS IPOBOJHUKOB): IUIAHUPOBATH
uccleioBaHue, cOOp JaHHBIX U MPOBEACHUE U3MEPEHHIA, CIICAYS MPEATIOKECHHOMY TUIaHy,
¢bukcupoBaTh MOJTYYEHHBIE PE3YyJIbTaThl B 3aBUCUMOCTH OT BHJAA TaOiull U rpadukos,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM HCCIIEIOBaHMS;

MPOBEJCHUE JOMOJHUTENbHBIX HM3MEpeHUH  (pu3mueckoid  BenUUMHBI  (yIeNbHAs
TEIUIOEMKOCTh BEILECTBA, CONPOTUBJIEHHE IPOBOAHMKA, paboTa M MOILHOCTH TOKA):
IUIAHUPOBATh U3MEPEHHs, COOUpATh JKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIJIEOBATh
NPEUIOKEHHON HHCTPYKIIUU U PACCUUTHIBATH 3HAUCHUS H3MEPCHHIA;

coOnrofaTh MpaBWJia TEXHUKHM O€30MacHOCTH TMpu  pabore C  1ab0paTOpHBIM
000pyI0BaHUEM;

XapakTepu3oBaTh MPUHIUMBI JEHCTBHS HM3ydyaeMbIX MNPHOOPOB U TEXHUUYECKUX
YCTPOMCTB € OHOpOM B MX ONHUCAaHUU (B TOM YHUCIE: CUCTEMa OTOIUIEHHS J0Ma,
TUTPOMETp, TMapoBas TypOWHA, aMIlepMETp, BOJBTMETP, CUETUYHUK DICKTPHUUECKON
DHEPTUH, JJIEKTPOOCBETUTENIbHBIE TMPHUOOPHI, HArpeBaTEeNbHBIC  SJIEKTPOIPUOOPHI
(mpuMepbl), SJIEKTPUYECKUE MPEIOXPAaHUTENH, DJIEKTPOMArHUTHI, AJIEKTPOJIBUTATEINN).
MOCTOSIHHBIA TOK), WCHOJB3ys 3HAHUSA O (PU3UYECKUX CBOHCTBAX M OOECIIEYCHHOCTH
(GU3NYECKUMU YCIOBUSIMU;

pacrio3HaBaTh MPOCTEHININE TEXHUYECKHUE YCTPOHCTBA M M3MEPUTENbHBIE MPHUOOPHI IO
CXeMaM U CXeMaTHYeCKUM PUCYHKaM (KHJKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETD,
TUTPOMETp, JBHUraTellb BHYTPEHHETO CrOPaHMs, 3JEKTPOCKON, PEOCTaT), COCTaBISATh
CXEMBI 3JIEKTPUYECKUX IIeNel ¢ IMOCciIe0BaTeIbHbIMU U JIOTMYECKUMH COEIMHEHUSIMU
AJIEMEHTOB, ITOKa3bIBasl yCIOBHBIE AIEMEHTHI 0003HAYEHUS SJIEKTPUUECKHX 1IeTel;
OPUBOANUTh HpUMEpPbl (HAXOAUTh HHPOPMALMIO O MpPUMEpax) MPaKTHYECKOTO
UCTIONB30BaHUSl (U3UYECKUX 3HAHWHA B TIOBCEAHEBHOW JKU3HU ISl OOECIeUYeHUS
6e301acHOCTH MpHU paboTe ¢ MpuOopamMM M TEXHUUECKUMH YCTPOMCTBaMH, COXpaHEHHUS
3/10pOBbs U COOIOACHUSI HOPM AKOJIOTMUYECKOT0 MOBEJCHUS B OKPYKaOILEH Cpee;
UCCIIeIOBaTh MOMCK (PU3MUECKOro cojepxkaHus nHpopMmanuu B VHTepHeTe Ha OCHOBE
CYHIECTBYIOIIMX 3HAHWH ¥ METOJa CPaBHEHUS JIOTIOJHUTEIFHBIX HCTOYHHKOB
NpeUIOKEHHONH HH(POpMAIUU, KOTOpasi sSBISETCS MPOTUBOPEUMBOM WMIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIOJIb30BaTh MpPH BBHIOJHEHUN YYEOHBIX 33/JaHUN HAYYHO-TIOMYJSPHYIO JIUTEPATypy
buznyecKoro coaepkaHus, CIpaBOYHbIE MaTEpUAIIbl CETH, pecypchl HTepHeTa, BIaieTh
npuéMamMM KOHCIIEKTUPOBAHUS TEKCTa, KOHBEPTHPOBATH MHGOPMAIMIO U3 OJHOM
3HAKOBOU CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE IMUCHMEHHBIE U KpAaTKHE YCTHBIE COOOIICHHs, OOMEHHMBAsACH
uH(popMalel M3 HECKOJbKMX MCTOYHHMKOB pEaJIbHOIO COJEpXKaHUs, B TOM 4YHCIIE
pe3yJabTaTOB MPOEKTHOM WIJIM HCCIEIOBATENIbCKOM AEATENbHOCTH, MPU 3TOM YMEIO
UCTIOJIB30BaTh W3yUYCHHBIN TOHSATHBIM anmapaTHBIH Kypc (U3UKH, YTO TPHBOAHUT K
IIPOBE/ICHUIO MPE3EHTALINH;

P BBIMOJHEHUH MPOEKTOB U (PU3NYECKUX HCCIEIOBAHUN ONpPEAETUTh 00S3aHHOCTH B
Ipynne B COOTBETCTBHM C IOCTABICHHBIMH 3aJadyaMH, KOHTPOJIUPOBATH BHINOJIHEHHUE
IUTAHOBBIX JEMCTBUM U KOPPEKTUPOBATDH UX, aJIeKBATHO OL[CHUBATh BKJIA/ B JCSITEIbHOCTD
IpYMIIbI, BEICTPaWBaTh KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, MTOCTOSIHHO 51 PEIIUTEIBHO
pasperiaro KOH(JIUKTHI.



K konmy oOyueHus B 9 KJjacce mpeMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh CHOPMUPOBAHHOCTH y OOYUAIOUIMXCS YMEHUN:

e HCNOJNB30BaTh IMOHATHUS: CHUCTEMA OTCUETa, MaTepualibHas TOYKa, TPAEKTOpUs,
OTHOCHUTEJIBHOCTh MEXaHMUYECKOro ABMKeHMs, Aedopmanus (ymnpyras, IiacTH4eckas),
TpPEHME, LIEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTb M IEPErPy3KH, LIEHTP TSHKECTH,
a0COJIIOTHO TBEPAOE TEIO, LIEHTP TSHKECTH TBEPAOIO Telsla, PABHOBECHE, MEXAHUYECKUE
KoJIeOAHHUs U BOJIHBI, 3BYK, HH(PPA3BYK U yIbTPA3BYK, DJIEKTPOMArHUTHBIC BOJIHBI, LITKaJIa
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JAaJIbHO30PKOCTb, CIIEKTPhI UCITyCKaHHUS
U pazfeneHus, anbda, 6eTa- 1 raMma-u3IydeHus, H30TOIIbI, siJiepHasi SHEPTeTUKA;

e pa3InYHble SBJIECHUA (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEHHOE JBU)KEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE J[IBW)KEHUE, NaJCHUE MaJeHUs Tel, aMIUIUTyJe
JBYDKEHUS 10 OKPYXKHOCTH, B3aUMOJAEHUCTBUE TeJl, PEaKTUBHOE IBH)KEHUE, MIEPEMEHHOE
JBUKEHHE (3aTyXalollue U BbIHYKICHHbIE KOJIeOaHMsI), PE€30HAHC, BOJHOBOE JIBUJKEHUE,
OTpak€HHE 3BYKa, NPSIMOJIMHEHHOE H3JIydeHUe, OTPaKEHUE M IPEIOMJICHHUE CBeTa,
IOJHOE OOHapy’KEeHHE OTPaKEHUsl CBETa, IIPUMEHEHHE O€IOoro CBETa B CIEKTpE HU
CIIO)KEHUE CIEKTPAJIbHBIX I[BETOB, JUCIEPCHsS CBETa, pPaJUOAKTUBHOCTh, CBA3b
JMHENYaToro M3JIy4eHHs M3JIy4EHUs) [0 OINUCAHUI0 UX XapaKTEPHBIX CBOICTB M Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOLINX KOHKPETHOE SBJICHHE;

e pacrno3HaBaTh U3y4aeMble (PU3NUYECKUE BO3JACHCTBHS B OKPYKAIOLIEM MHUpE (B TOM 4HCIIe
du3nyeckue sBIEHUS B MPHUPOJIE: NMPUWIMBBI U OTJIMBBI, ABMKeHHE IU1aHeT CoJIHEYHOH
CUCTEMbI, PEaKTHUBHOE JBUKEHHE >KUBBIX OPraHU3MOB, U3yUYEHUE 3BYKOB JKUBOTHBIX,
3eMJIETPSICEHNUE, CEHCMUYECKUE BOJIHBI, IIyHAMH, X0, IBETA TEJI, ONTUYECKUE SBIICHUS B
€CTeCTBEHHOE  OMOJIOrMYeCKOe  BO3JEHCTBUE, NPOMCXOJMINEe B pe3ysbTaTe
yIbTPa(UOIETOBOrO M PEHTTEHOBCKOTO HM3IY4YEHUH, OCHOBAHHOE Ha PaJUOAKTHBHOM
¢doHe, KOCMHUYECKHX Jy4aX, paJHMOaKTHUBHOM U3IyYEHUH, HCITyCKAIOUIEM MHUHEpAbI,
BO3/CUCTBUM PAJUOAKTUBHBIX M3IYUCHUN HAa OpPraHU3M YeJIOBEKa), IPU 3TOM IEepeBECTU
MPAKTUYECKYIO0 3aJauy B y4eOHYIO MPaKTUKY, MPEINOuTs JONOJHUTENIbHbIE CBOICTBa
(mpu3HaKkM) GU3NUECKUX BEIIECTB;

e ONUCHIBATh M3yYEHHBIE CBOWCTBA Teda U (hU3MUYECKHUE SBICHHS, UCHOIb3Yys (pusnueckue
pa3Mepsl (CpefHsisi U MTHOBEHHasi CKOPOCTh IPU HEPABHOMEPHOM JBW)KEHHMM Tela,
YCKOpEHUE, NIEPEMEILEHUE, IIyTh, YII0Bas CKOPOCTh, CHJIa TPEHHUS, CUJIA YIIPYTOCTH, CUja
TSKECTH, YCKOPEHHE CBOOOJHOrO NaJEHUs, BEC, UMIYJbC Teja, HMITYJIbC). CHIIbI,
MeXaHUuecKass padoTa M MOIIHOCTb, MOTEHIMaJIbHAs HSHEPrus Tena, MNOAbEM Haj
MOBEPXHOCTHIO 3€MJIM, IOTEHIMAbHAsS DSHEPrusi CXKaTOW TMpPYKUHBI, KUHETHYECKas
SHEPTrus, NOJTHAs MEXaHWYeCKask SHEPIHs, epUoJl U KosebaHue KoneOaHui, AJIMHA BOJH,
IPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, IIOKA3aTelb MPEIOMJICHUS CPEIbl),
0Py OINMCAHUU TPABWIBHO TPAKTOBaTh (M3NYECKUNH CMBICH BKJIIOYAIOT BEIUYMHY,
NPUMEHEHHEe M OCHOBHYIO (U3MYECKYI0 BEJIWYUHY, HaXOXJIeHHEe (OpPMYIIbI,
CBSI3BIBAIOIME JIaHHYIO (DU3MUYECKYI0 BEIMYMHY C JPYTMMU BEIMYMHAMU,IOCTPOHUTH
rpaduKu U3yuyeHHBIX 3aBUCUMOCTEN (PU3HUECKUX JIUIL;

e XapaKTepu3oBaTh CBOMCTBA Tel, (PU3MYECKHE SBICHHS M TPOLECCHI, MCIIONB3YS 3aKOH
COXPAHEHHUs HHEPruM, 3aKOH BCEMUPHOIO TATOTEHHS, MPHUHLMII CYNEPHO3UINH CHUI,
npuHuMnbel ['anunen, 3akoHbl HbrOTOHA, 3aKOH COXpaHEHMS MMIIYJIbCA, 3aKOHBI
OTpayKEHHsI U MPEIOMIICHHS], 3aKOHbI COXPAaHEHMsI 3apsIOBOI0 U MacCOBOT'O YHCIIA CBETA
NP SJCPHBIX PEAKIHSIX, IPH 3TUM JIa€M CIOBECHYIO (pOpPMYITy 3aKOHA U 3aIIHCHIBAEM €0
MaTeMaTHYeCKOE BbIPAXKEHUE;

e OOBACHATH (PU3MYECKHE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCJIE U B JIECATU CIydasx
IIPAaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISBIATh NPUUYUHHO-CIEICTBEHHBIE CBS3H,



CTPOUTHh OOBSICHEHUS W3 2-3 JIOTHUYECKHX IIIaroB C OMOPHOW Ha 2-3 W3Yy4YEHHBIX
($u3nUeCKuX 3aKOHOMEPHOCTEH, (PU3NUIECKUX 3aKOHOMEPHOCTEN MIIM 3aKOHOMEPHOCTEH;
pelInTh pacu€THbIC 3a7aui (OIUPAOIIMECS HA CUCTEMY U3 2—3 alrOpPUTMOB), UCIIOIB3YS
3aKOHBI U (POPMYJIBI, CBSA3BIBAIOIINE (PU3UUECKUE BETMYMHBL: HA OCHOBE YCIOBUH aHAIM3a
3aja4, 3alMChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEJOCTAIONIME WM MOBTOPSIOLIHECS
JTaHHbIe, BHIOMPATh 3aKOHBI U (HOPMYJIBI, HEOOXOIMMBIC Il PELICHHS, MPOBOIUTH
pacuéThl U OLIEHUTh PEATTUCTUUYHOCTD MMOJYYSHHOT0 3HaYeHHsI (PU3NUECKON MEPBI;
pacrio3HaBarh Mpo0JIeMbl, KOTOPbIE MOXKHO PELIUThH C TOMOIIBIO (PU3UMYECKHX METOMOB, C
MOMOIIbIO OMHUCHIBAIOIIUX HMCCIEAOBAaHUM, IpeiaraTh MpoBepsieMble MPEANOI0KEHHUS,
OLICHUBATh MPABWJIBHOCTh TOPSIKA TPOBEICHUS HWCCICAOBAHUM, JelaTh BBIBOJBI,
UHTEPIPETUPOBATH PE3YNIbTAThl UCCIEIOBAHUIN U OIIBITA;

NPOBE/ICHUE OMbITa 1O HAOIIOJCHUIO (U3UYECKOTO BO3ACUCTBUS WIHM (PU3UUECKUX
CBOMCTB Ten (uM3ydeHHe BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXPAaHEHHUS HHEPTrHH,
nepuosia KojeOaHW MPYKHMHHOTO MAasTHHUKA OT MAacChl M JKECTKOCTH TPYXKUH U
HE3aBHCHMOCTH OT Pa3MEepOB MaybIX (OpM, MPSMOJIMHEHHOE PACHpPOCTpPAaHEHUE CBETA,
pacrpocTpaHeHHe Oelloro cBeTa B CIEKTpe, HM3Y4YCHHE CBOWCTB). H300pakeHUE B
IUIOCKOM 3€pKajie U CBOHCTBO M300pakeHHs OO0BbEeKTa B coOuparolleil JHH3e,
HaOJIOZIeHWEe CIUIONIHBIX W JIMHEHYaTBIX CIIEKTPOB: CaMOCTOSTENILHO CcOOMpaTh
YCTaHOBKY W3 pe3epBHOr0 Habopa oOOpyAOBaHHUs, OMUCHIBATH XOJ OIBITAa U €ro
pe3yabTaThl, (HOPMYITUPOBATH BHIBOMKI;

MPOBOAUTH IIPU HEOOXOJUMOCTH MPOBEACHUS MPSIMbIX U3MEPEHH, ONPEeAeTsATh CPEaHEe
3Hau€HUE HU3MepsAeMO BeaMuMHbI ((OKYCHOE paccTosiHuE CcOoOMparolieil JHH3BI),
000CHOBBIBATH ITyTh BEIOOpA M3MEpeHUs (M3MEPUTEIHLHOTO TIprbdopa);

IPOBOJUTH MCCIIEIOBAHUE 3aBUCUMBIX (PU3NYECKUX BEMYMH C UCIIOIB30BAHHEM MPSIMBIX
U3MEepeHuil (3aBUCHUMOCTb IyTH OT BPEMEHU MNpPU PaBHOYCKOPEHHOM JIBWXKEHMH 0e3
HAYaIbHOM CKOPOCTH, MEPHO U3MEHEHUSI MAaTEMaTHYECKOTO MAasSTHUKA OT JUTMHBI HUTH,
B 3aBUCHMOCTH OT yTrja OTPa)XCHHUsS CBETa OT yIjia MOBOPOTa M yriia MPETOMIICHHS OT
yTJa TIOBOPOTA): TUIAHUPOBATh MCCIIEIOBAHNE, CAMOCTOSATEIEHO OIPEENATh YCTAaHOBKY |,
¢dbuKCcUpOBaTh MOJYYEHHBIE PE3yNbTAaThl B 3aBUCHMOCTH OT TEJIECHBIX BEJIUYUH B BHJIEC
TaOIUI U TPaQUKOB, AETATh BHIBOIBI TT0 PE3yJIbTaTaM UCCIIEIOBAHHIA;

NPOBE/IEHUE JOMOJHUTENbHBIX U3MEPEHUN (PU3MUecKOl BETMUMHBI (CPEIHSSI CKOPOCTh U
YCKOpPEHHE Tella MPH PaBHOCKOPEHHOM JIBIDKEHHH, YCKOPEHHE CBOOOJHOTO MaiCHUS,
KECTKOCTh MPYXKUHBL, KOIPPUIMEHT TPEeHHsI CKOJBKEHUS, MEXaHWdyeckas pabora u
MOIITHOCTbh, YaCTOTA M TEPHOJ] U3MEHEHNSI MAaTEMAaTHIECKOTO U TIPYKUHHOTO MasiTHUKOB,
ONTHYECKas CUJIa COOMpAIOIIEH JIMH3bI, PATUOAKTUBHBINA (DOH): MIIAHUPOBATH U3MEPHUTH,
coOpaTh  OKCIIEPUMEHTAIBHYIO HACTPOWKY W  BBINOJHUTH HW3MEPEHUs, CIEIys
NPEUIOKEHHONH MHCTPYKIMM, 3a/Jep’KaThb 3HAYEHHWE H3MEPEeHHsS M MPOaHaIM3UPOBATh
MIOJTyYCHHBIE PE3YIIbTATHI C YIETOM 33JJaHHOH IMOTPEITHOCTH U3MEPECHH;

coOyo/iaTh MpaBWiIa TEXHUKH O€30MacHOCTH Mpu  pabore ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

BBIpa)XaTh OCHOBHBIC TPU3HAKU M3Y4aeMbIX (DU3UUECKUX MOJIENel: MaTepuaibHas TOUKa,
a0COIOTHO TBEPAOE TEJIO, TOYCUHBIN MCTOYHHK CBETa, JTy4, TOHKAs JINH3A, TUIaHETapHas
MOJIeJIh aTOMa, HYKJIOHHAsI MOJIeIh aTOMHOTO S/Ipa;

OXapaKTepHU30BaTh MPUHIUNBI JEHCTBUS H3YYaeMBIX MPHOOPOB M TEXHHUYECKUX
YCTPOMCTB C OMOPOM Ha MX OMHUCAHUE (B TOM YHUCIE: CIHIOMETp, AATYUKH TOJI0XKEHUS,
pacCTOSIHUSL U YCKOPEHUSI, paKeTa, 9XO0JIOT, OYKH, TIEPUCKOII, (OTOAIMapaT, ONTHIECKUE
CBETOBOJIbl, CIIEKTPOCKON, JO3MMETp, Kamepa BuibcoHa), HCIONB3ysS 3HAHUA O
CBOMCTBAxX (PM3UYECKOTO BO3JICHCTBHS M 00eCTieYeHUN (PU3UIECKUX CBOMCTB;
UCTIOJIb30BaTh CXEMbl U CXEMATUYECKHE PUCYHKH M3Yy4aeMbIX TEXHHYECKHUX MPHUOOPOB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTUYECKUX IPOLECCOB MPHU MOCTAaHOBKE Y4YEOHO-
NPaKTUYECKUX 3aJ]ad, ONTHYECKUX CXEM Il MOCTPOEHUS H300paKeHH B IUIOCKOM
3epKajie U coduparouieit TuH3e;



NPUBOAUTH TMPUMEPHl  (HAXOAUTh WHGOPMAIIMI0O O TMpUMEpax) MPAKTHIECKOTO
UCTIOJIBb30BaHUSl (U3UYECKUX 3HAHWHA B TIOBCEAHEBHOM JKU3HU IS OOEcredeHus
0e301acHOCTH MpU pabdore ¢ NpubopamMu M TEXHUUECKUMH YCTPOMCTBaMH, COXpaHEHHUs
3JI0pOBbsSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOTO TIOBEACHNUS B OKpYIKaIOIIe cpejie;
U3y4UTh IOUCK cojiepxkaHus Gusnueckol nudopmanuu B MHTEpHETE, CAMOCTOSATENBHO
chopMyIMpOBaTh TOMCKOBBIM 3ampoc, HAWTH crnoco0 OompeneneHust JAOCTOBEPHOCTU
IOJYyYeHHOM MH(pOpMalMM Ha OCHOBE CYUIECTBYIOIIMX 3HAHUH M JOMOJHHUTEIbHBIX
HCTOYHUKOB;

UCIIOJIb30BaTh MPU BBIIOJHEHUN YYEOHBIX 3a/JaHUNl HAy4YHO-TIOMYJSIPHYIO JIUTEPATypy
(du3MUecKOro copepikaHusi, ClipaBOYHbIC MaTepHUajbl CETH, pecypchl IHTepHeTa, BIaieTh
npuéMaMM KOHCIIEKTUPOBAHUS TEKCTa, KOHBEPTHPOBATH MH(GOPMALMIO M3 OJHOU
3HAKOBOU CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIEHUSI Ha OCHOBE MH(OPMALIUU U3
HECKOJIbKUX MCTOYHHUKOB (PU3UYECKOTO COJIEp)KaHus, IyOJUYHOIO BBICTYILJICHUS,
pE3yJIbTaTOB IIPOEKTHOM WJIM MCCIEN0BATENbCKONW NEATEIbHOCTH, IIPU 3TOM I'PaMOTHO
UCTIOJIB30BaTh HW3YYEHHBIH TOHATHUHHBIN ammapar u3y4aeMoro paszaena (GU3WKA U
COIIPOBO’KATh BHICTYIJICHUE NIPE3E€HTAlMEN C yU€TOM COOCTBEHHBIX CBEPCTHUKOB.






TEMATUYECKOE NMNIMAHUPOBAHUE

7 KITACC
Ne HasBaHue pa3zesioB ¥ TeM NIporpaMMbl KosinuecTBo 4yacoB JdJieKTpoHHbIE (LUPPOBLIE)
n/m Bcero|| KoHTpoJsbHBIE [IpakTHYecKue oGpasoBaTesbHbIe pecypChbl
paboThI paboThI

‘Paa,qeﬂ 1. du3ukKa U ee poJib B I0O3HAHUHU OKpPYKaloOLIero Myupa

1.1 ||®usuka - HayKa 0 NpUpoje 2 Bu6auoTteka LJOK
https://m.edsoo.ru/7f416194

1.2 ||®usuyeckue pasMmepsnl 2 1 Bu6auoTteka LJOK
https://m.edsoo.ru/7f416194

1.3 |[EcTecTBeHHOHay4YHbIX MeTO/] IO3HAHUS 2 1 bubsaunoteka [JOK
https://m.edsoo.ru/7f416194

‘I/ITOI‘O 110 pa3jeny H 6 H

‘Pasaeﬂ 2. llepBoHavYa/IbHbIE CBeJE€HHUS O IOCTPOEHUH BelleCTB

2.1 ||CTpoeHue BeujecTBa 1 Bbubanoreka LIOK
https://m.edsoo.ru/7f416194

2.2 ||/IBu>keHHe U B3aMMO/eHCTBYUE YaCTHUI UMEIOT 2 1 Bbubanoreka LIOK

3HaYeHue https://m.edsoo.ru/7f416194

2.3 ||ArperaTHble COCTOSIHMA BelleCTB 2 bubanoreka LIOK
https://m.edsoo.ru/7f416194

‘I/ITOFO 1o pasjeny H 5 H

‘Pasaeﬂ 3. /IBM>KeHH e M B3aUMOAelCTBHE TeJl

3.1 ||[MexaHMUYecKOe JABHKEHHE 3 bubaunoreka LIOK
https://m.edsoo.ru/7f416194

3.2 |[MHepuus, Macca, CBETUJIbHUKHU 4 1 bubaunoreka LIOK
https://m.edsoo.ru/7f416194

3.3 ||Cusa. Bugsl cua 14 1 2 bu6aunoTteka [JOK
https://m.edsoo.ru/7f416194
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Ne HasBaHue pa3zesioB ¥ TeM NIporpaMMbl | KosinuecTBo yacoB JdJieKTpoHHbIE (LUPPOBLIE)
n/m Bcero|| KoHTpoJsbHBIE [pakTHYecKue oGpasoBaTesbHbIe pecypChbl
paboThI paboThI

‘I/ITOI‘O 110 pas3jeny “ 21 H

‘Pasgen 4. laB/ieHUe TBepAbIX TeJl, )KUJKOCTel U rasa

4.1 |/JdaBnenue. [lepegayda faBieHUsA TBEPAIMU 3 bubaunoreka LIOK

TeJIaMU, )KUJKOCTSIMU U ra3aMH https://m.edsoo.ru/7f416194

4.2 ||[laBJeHHE KUIKOCTHU 5 bubaunoreka LIOK
https://m.edsoo.ru/7f416194

4.3 ||ATMocdepHOe faBieHHe 6 Bu6auoTteka LJOK
https://m.edsoo.ru/7f416194

4.4 ||lencTBUE KUAKOCTH U ra3a Ha IOrpyKEHHOE B 7 1 3 Bu6auoTteka LIJOK

HUX TeJIO0 https://m.edsoo.ru/7f416194

‘I/ITOI‘O 10 pasjeny H 21 H

‘Pasaen 5. Pa6oTa 1 MOIYHOCTB. JHeprus

5.1 ||PaboTa 1 MOIIHOCTb 3 1 bubaunoreka LIOK
https://m.edsoo.ru/7f416194

5.2 |[[IpocThie MEXaHHU3MbI 5 1 bu6bsaunoteka [JOK
https://m.edsoo.ru/7f416194

5.3 |[MexaHUuecKasi IHeprus 4 1 1 Bu6auoTteka LJOK
https://m.edsoo.ru/7f416194

‘I/ITOFO 110 pa3jeny H 12 H

‘Pe3epBHoe BpeMs H 3 H H H

(OBIIEE KOJIMYECTBO YACOB 10 IPOTPAMME | 68 | 3 [ 12 [
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KI1IACC

Ne Ha3BaHue pa3/iesioB ¥ TEM NPOrpaMMbl KosinyecTBO 4acoB JdyiekTpoHHbIE (UPPOBLIE)
n/n Bcero|| KouTposibHbIE [IpakTHYecKHE 00pasoBaTe/ibHble pecypchl
paboThI paboThI

‘Pa:meﬂ 1. TensioBbI€ ABJIEHUA

1.1 ||CTpoeHHe U CBOMCTBA BEIECTB 7 bubaunoteka [JOK
https://m.edsoo.ru/7f4181ce

1.2 |TenJioBble NpoOIECCHI 21 1 5 bubaunoteka [JOK
https://m.edsoo.ru/7f4181ce

‘I/ITOI‘O 110 pasjey H 28 H

‘Pas,qeﬂ 2. d/1eKTpUYeCKHe U MarHUTHbIe ABJIeHUA

2.1 |9neKkTpudeckue 3aps/Hble YCTPOUCTBA. 7 1 Bu6auoTteka LJOK

3apspKeHHbIe TeJsla ¥ UX B3aUMOJIEUCTBUE https://m.edsoo.ru/7f4181ce

2.2 ||[locTossHHBIN TOK 20 1 7 bubanoreka LIOK
https://m.edsoo.ru/7f4181ce

2.3 ||[Mar"HuTHbIe ABJIEHUS 6 1 1,5 bubanoreka LIOK
https://m.edsoo.ru/7f4181ce

2.4 ||OneKTpoMarHUTHas UHAYKLUSA 4 bubaunoreka LIOK
https://m.edsoo.ru/7f4181ce

‘I/ITOI‘O 110 pa3jeny H 37 H

‘Pe3epBHoe Bpems H 3 H H H

IOBIIEE KOJIMYECTBO YACOB 10 IPOTPAMME | 68 | 3 [ 14,5 [



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

Ne HasBaHue pa3zesioB U TeM NpOrpaMMbl KosinuectBo 4yacoB JdnekTpoHHbIEe (LUPPOBLIE)
n/m Bcero|| KoHTpoJibHBIE [pakTHUYecKue 0GpasoBaTe/bHbIe PecypChbl
paboThl paboThI
‘Pas,qeﬂ 1. MexaHnYeCcKHe ABJI€HUSA
1.1 |[MexaHMYeCcKOe ABMKEHHE U CIIOCOOBI €T0 10 1 bubaunorteka LIOK
OIMMCAHUS https://m.edsoo.ru/7f41a4a6
1.2 ||B3aumMopelicTBUe Te 20 1 3 bubaunoTteka LIOK
https://m.edsoo.ru/7f41a4a6
1.3 ||3aKoHbI COXpaHeHUs 10 3 bu6saunoTeka [JOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOI‘O 110 pa3jeny H 40 H
‘Pasaen 2. MexaHH4YeCKHe KOJIe6aHHA M BOJIHBI
2.1 |[MexaHHYeCKHE KOJIeOaHHUS 7 3 bubaunoTteka LIOK
https://m.edsoo.ru/7f41a4a6
2.2 |[MexaHHYeCKHE BOJIHbL. 3BYK 8 1 3 BbubauoTteka LIOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOI‘O 10 pasjeny H 15 H

‘Pasaeﬂ 3. 3JIeKTPOMArHUTHOeE M0JIe U 3JIEKTPOMarHuTHbIE€ BOJIHbI

3.1 ||9/ieKTpOMarHUTHOE MoJie U 6 2 bu6sunoTteka [JOK
3JIeKTPOMarHMTHbIE BOJIHbI https://m.edsoo.ru/7f41a4a6

‘I/ITOI‘O 110 pa3jeny H 6 H

‘Pas,qen 4. CBeTOBbBIE ABJICHHUSA

4.1 |3aKoHBI pacnpoCTpaHeHUs CBeTa 6 2 BubauoTteka LLOK
https://m.edsoo.ru/7f41a4a6

4.2 |/InH3BI U ONTHYECKHUE TPUOOPHI 6 3 Bbu6bsaunoTteka [JOK
https://m.edsoo.ru/7f41a4a6
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Ne HasBaHue pa3zesioB U TeM NpOrpaMMbl KosinuectBo 4yacoB JdneKkTpoHHbIEe (LUPPOBLIE)
n/m Bcero|| KoHTpoJibHBIE [pakTHUYecKue 06pasoBaTe/bHbIe PecypChbl
paboThl paboThI
4.3 ||PazmelieHure 6esi0r0 CBETA B CIEKTPE 3 2 bubsunoTteka [JOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOI‘O 110 pa3jeny H 15 H
‘Pasneﬂ 5. KBaHTOBbBIE SIBJIEHUA
5.1 |[McnyckaHue U COTPYAHUYECTBO aTOMa CBeTa 4 1 bubauoTteka LJOK
https://m.edsoo.ru/7f41a4a6
5.2 ||[CTpoeHHe aTOMHOrO s/ipa 6 1 bubauoTteka LJOK
https://m.edsoo.ru/7f41a4a6
5.3 ||lnepHble cOCTOSAHUSA 7 1 1 Bu6auoTeka [JOK
https://m.edsoo.ru/7f41a4a6
‘I/ITOI‘O 10 pasjeny H 17 H
‘Pasaen 6. [IoBTOPHO-060061AI0N M1 MOAYJIb
6.1 |lloBTOpeHUe U 06001IeHUE COAepKaHUs Kypca | 9 2 bu6saunoTeka [JOK
¢dusuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
‘I/ITOI‘O 110 paszeny H 9 H
(OBILEE KOJIMUECTBO YACOB 10 TPOTPAMME || 102 || 3 [ 27 [



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

7 KNACC
Ne | Tema ypoKa Konunuecrtso 4yacos [aTta DNIeKTPOHHble undpoBble
n/n nsyyeHuna |lobpasoBaTenbHble pecypcbl
Bcero||KoHTponbHble  ||[TpaKkTnyeckue
paboTbl paboTbl

1 ®du3nKka — HayKa o0 npupoge. ABNeHnsa Nnpupoabl 1
2 ®ur3mnyeckme aBneHnA 1
3 ®Pur3nyeckne M3MepeHma 1 UX U3IMepeHne 1
4 ||Ypok-uccnegosaHue "MamepeHune TemnepaTypbl NPU NOMOLLM 1 1

KUAKOCTHOrO TEPMOMETPA U AaTYMKA TemnepaTypbl”
5 MeTogabl Hay4yHOro nosHaHmA. OnucaHue pusmnyeckoro Bosaeictama c||l Bubnnoteka LIOK

MOMOLLbIO Moaenein https://m.edsoo.ru/ff09f72a
6 YpoKk-uccnenosaHue "MpoBepKa runoTtesbl: Aa/IbHOCTb NONETA 1 1

LIAPU1Ka, NYLLEHHOrO ropMU3oHTa bHO, Tem 6onblue, Yem Bonblie

BbicOTa Tpybb!"
7 CtpoeHue BewecTBa. OnbIThl, 4OKa3bIBalOLME CTPOEHNE 0OBbEKTA 1 Bubnunoteka LLOK

https://m.edsoo.ru/ff09fe0a
8 [BuxKeHne YyacTuy, BewecTsa 1 Bubnunoteka LLOK
https://m.edsoo.ru/ff0a013e

9 Ypok-uccnegosaHune «OnbiTbl N0 COBAOAEHUIO TEMNIOBOMO 1 1



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

Ne |[Tema ypoka Konnyecrtso yacos [aTa DNEeKTPOHHble UNPpPOBbIe
n/n nsyyeHua |jobpasoBaTenbHble pecypchbl
Bcero||KoHTponbHble  ||[TpakTnyeckue
paboTbl paboTbl
pacwmpeHuns rasa»
10 ||ArperaTHble COCTOAAHMA BELLECTB 1
11 ||OcobeHHOCTU arperaTHbIX YCTpPoMUcTB Boapbl. 0606uwweHne no pasageny |1 Bubnunoteka LLOK
«[lepBOHaYanbHble CBEAEHNA O KOHCTPYKLUM BELLECTBA» https://m.edsoo.ru/ff0a0378
12 |[MexaHu4eckoe aguxkeHune. PaBHomepHOe N HepaBHOMepPHOoe 1 Bubnunoteka LLOK
ABUNKeHne https://m.edsoo.ru/ff0a05c6
13 ||[CkopocTb. EaMHMUbI CKOpOCTH 1 Bubnunoteka LIOK
https://m.edsoo.ru/ff0a079c
14 |[PacyeT NnyTM N BpeMeHU ABUKEHNA 1 Bubnunoteka LLOK
https://m.edsoo.ru/ff0a0ae4
15 |[MHepuma. Macca — mepa MHEPTHOCTU Ten 1 Bubnunoteka LLOK
https://m.edsoo.ru/ff0a0c10
16 ||MnoTHOCTb BelecTBa. PacueT maccbl n o6bema Tena no ero 1 Bubnnoteka LLIOK
NAOTHOCTU https://m.edsoo.ru/ff0a0fee
17 |[NabopaTopHas paboTta «OnpeaeneHne NI1OTHOCTU TBEPAOro TeNa» 1 1
18 ||PeweHune 3agaum no teme «[NOTHOCTb BewecTBa» 1 Bubnnoteka LLIOK
https://m.edsoo.ru/ff0al23c
19 ||[Cuna Kak xapaKTepuCcTUKa B3aumogenctens ten. Cuna ynpyrocTu. 1



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

Ne |[Tema ypoka Konnyecrtso yacos [aTa DNEeKTPOHHble UNPpPOBbIe
n/n nsyyeHua |jobpasoBaTenbHble pecypchbl
Bcero||KoHTponbHble  ||[TpakTnyeckue
paboTbl paboTbl
3aKoH lyka
20 ||NabopaTopHana paboTta «M3yyeHne 3aBUCUMOCTU NOONKEHUSA 1 1
(nedbopmaumn) Npy*KMH OT NPUAOKEHHOM CUAbI»
21 ||ABneHue TAroteHMA. CMNa CAOXKHOCTH 1
22 ||CBA3b CUNbI MEXKAY TAXKECTbIO MU Maccoit Tena. Bec Tena. PeweHue 1 Bubnunoteka LLOK
3a4auu no teme "Cuna Taxectn" https://m.edsoo.ru/ff0al778
23 ||Cuna TAXKECTU Ha ApYrmx naaHeTax. Prusmyeckme XxapakTepuCcTUKK 1 Bubnunoteka LIOK
naaHeTbl https://m.edsoo.ru/ff0a1502
24 [[N3mepeHune cun. JuHamomeTp 1 Bubnunoteka LLOK
https://m.edsoo.ru/ff0al8cc
25 ||Bec tena. HesecomocTb 1 Bubnunoteka LLOK
https://m.edsoo.ru/ff0al778
26 ||CnokeHune AByX CU, HanpaBAeHHbIX MO OAHON NPAMON. 1 Bubnunoteka LILOK
PaBHoOgeMcTBYIOWAA cuna https://m.edsoo.ru/ff0ala70
27 ||PeweHue 3agaum no Teme "PaBHogencTByOWANA cuna” 1
28 ||Cvna TpeHus u ee Bnabl. ObyyeHune B NpUpoae U TeXHUKe 1 Bubnunoteka LILOK
https://m.edsoo.ru/ff0alb9c
29 ||[labopaTtopHan paboTta «M3yyeHune 3aBUCMMOCTU CUbI TPEHUS 1 1 Bubnuoteka LLOK



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

Ne |[Tema ypoka Konnyecrtso yacos [aTa DNEeKTPOHHble UNPpPOBbIe
n/n n3yyeHua |obpasoBaTenbHble pecypchbl
Bcero||KoHTponbHble  ||[TpakTnyeckue
paboTbl paboTbl

CKO/Ib)KEHUA OT CUbl AABNEHUA U XapaKTepa CONpPUKacaroLWwmxca https://m.edsoo.ru/ff0alcc8

KOHTAKTOBY»
30 ||PeweHune 3aga4m No onpeaeneHno PAaBHOAENCTBYIOLLEN CUNbI 1
31 ||PeweHue 3aga4 no Temam: «Bec Teno», «paduyeckoe nsobparkeHue ||1 Bubnnoteka LOK

cuny, «Cunbl», «PaBHOAENCTBYOLWAA CUIa» https://m.edsoo.ru/ff0alde0
32 ||KoHTponbHas paboTa no Temam: «MexaHMUYECKOe ABUKEHMEY, 1 1

«Macca, oceleHume», «Bec Teno», «fpadpnyeckoe n3obparkeHme

cnn», «Cunbi».
33 ||daBneHune. BOo3MOXKHOCTM YyNPaBAEHMA U YBEANYEHNA AABNEHUA 1 Bubnunoteka LLOK

https://m.edsoo.ru/ff0a20a6

34 ||OaBneHue rasa. 3aBUCMMOCTb AaBaAeHUA rasa ot obbema, 1 Bubnunoteka LLOK

Temneparypbl https://m.edsoo.ru/ff0a2376
35 ||Nepepaya gasneHua TBEPALIMU TeTAMU, UAKOCTAMM MU razamu. 1 Bubnnoteka LLIOK

3akoH Mackans https://m.edsoo.ru/ff0a25b0
36 ||[daBneHue B XKMAKOCTU U CU/bHBIN B3IIAL, BbI3BaHHOE TAXECTbIO 1 Bubnnoteka LLOK

https://m.edsoo.ru/ff0a2718

37 ||PeweHue 3agaun no Teme «[laBneHune B })UAKOCTM U rase. 3aKoH 1 Bubnuoteka LLOK

Mackana» https://m.edsoo.ru/ff0a2826
38 ||[Coobuwatowmeca cocyabl 1 Bbubnnoteka LOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

Ne |[Tema ypoka Konnyecrtso yacos [aTa DNEeKTPOHHble UNPpPOBbIe
n/n nsyyeHua |jobpasoBaTenbHble pecypchbl
Bcero||KoHTponbHble  ||[TpakTnyeckue
paboTbl paboTbl
https://m.edsoo.ru/ff0a2970
39 |[flnapaBanyeckuin npecc 1 Bubnnoteka LOK
https://m.edsoo.ru/ff0a3136
40 ||MaHomeTpbl. [OpLWHEBOM XMAKOCTHbIMA Hacoc 1
41 ||Atmocdepa 3eman n ee cylLecTBOBaHME 1 Bubnunoteka LLOK
https://m.edsoo.ru/ff0a2b5a
42 ||Bec Bo3ayxa. ATmocdepHoe gasneHue 1 Bubnuoteka LLOK
https://m.edsoo.ru/ff0a2b5a
43  |[N3mepeHmne atmochepHoro aasnenua. OnbiT Toppruennun 1 Bubnunoteka LLOK
https://m.edsoo.ru/ff0a2da8
44  ||3aBMCMMOCTb aTMOCPEPHOro AaBAEHUA OT BbICOTbI Hag, YPOBHEM 1 Bubnunoteka LLOK
mops https://m.edsoo.ru/ff0a2fc4
45 ||bapomeTtp-aHepouns. ATmocdepHoe faBeHne Ha pasHbIX BbICOTax 1 Bubnunoteka LILOK
https://m.edsoo.ru/ff0a2fc4
46 ||PeweHune 3agaum no teme "AtmocdepHoe gasneHue" 1
47 ||OencTBue KMAKOCTM U ra3a HaMNoJHAET UX Tena. Apxmmeaosa cuna 1 Bubnnoteka LLIOK
https://m.edsoo.ru/ff0a3276
48 ||NabopatopHas paboTta «OnpeaeneHune BbiTanKMBaOLLEN CUNbI, 1 1 Bubnuoteka LLOK



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276

Ne |[Tema ypoka Konnyecrtso yacos [aTa DNEeKTPOHHble UNPpPOBbIe
n/n nsyyeHua |jobpasoBaTenbHble pecypchbl
Bcero||KoHTponbHble  ||[TpakTnyeckue
paboTbl paboTbl
OENCTBYIOLLEN HA TENO, MOrPYKEHHOE B }KUAKOCTbY» https://m.edsoo.ru/ff0a33fc
49 ||TabopaTopHas paboTa no teme «MccnegosaHue 3aBUCMMOCTM Beca |1 1 Bubnnoteka LOK
Tena B BoAe OT 06bema NorpyKeHHoOM B }KUAKOCTb YacTu Tena» https://m.edsoo.ru/ff0a3514
50 ||[MnaBaHue Ten 1 Bubnnoteka LOK
https://m.edsoo.ru/ff0a3a96
51 ||[/labopaTtopHan paboTa "KoHcTpynMpoBaHMe apeomeTpa Unu 1 1
KOHCTPYMpPOBaHWE IOAKN N onpeaenieHne ee rpysonogbeémHocTn"
52 ||PeweHwue 3apa4 no Temam: «lNnasaHue cyaos. BosgyxonnasaHue», 1 Bubnunoteka LIOK
«JlaBneHune TBepAbIX TeN, KUOKOCTEN U ra308» https://m.edsoo.ru/ff0a3654
53 ||KoHTponbHas pabota no Teme «[laBneHue TBepAbIX TeN, Kuakocten m||l 1
rasos»
54 ||[MexaHn4yecKan paboTa 1 Bubnunoteka LLOK
https://m.edsoo.ru/ff0a3fg82
55 |[MowHoOCTb. EAMHNLBI AeATENBHOCTH 1 Bubnunoteka LILOK
https://m.edsoo.ru/ff0a3fg82
56 |Ypok-uccnegoBaHue "PacyéT rpomKoCTH, pasBuBaemon npu nogbéme||l 1
no nosoporty"
57 ||NpocTbie mexaHmn3mbl. Poivar. PaBHoBecue cun Ha pblyare 1



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

Ne |[Tema ypoka Konnyecrtso yacos [aTa DNEeKTPOHHble UNPpPOBbIe
n/n nsyyeHua |jobpasoBaTenbHble pecypchbl
Bcero||KoHTponbHble  ||[TpakTnyeckue
paboTbl paboTbl
58 ||Pbluaru B TexHUKe, 6bITy M Npupoge. JlTabopatopHan paboTa 1 0,5 Bubnunoteka LLOK
«WccnepgoBaHme ycoBUiA paBHOBECUA pblyara» https://m.edsoo.ru/ff0a478e
59 ||PeweHue 3aga4n no Teme «Ycnosume paBHOBECUA pblyara» 1 Bubnuoteka LLOK
https://m.edsoo.ru/ff0a48a6
60 |[KoadpduumeHT nonesHoro Aencrama mawnHbl. JlabopatopHas pabora ||1 0,5
«M3mepeHmne Kl HaKNOHHOM NAOCKOCTU»
61 ||PeweHune 3agaum no Teme «PaboTa, mowHoCTb, KMO» 1 Bubnunoteka LIOK
https://m.edsoo.ru/ff0a4c48
62 ||[MexaHun4yeckaa sHeprua. KnuHetnyeckasa n noTeHUManbHaA SHEPrna 1 Bubnunoteka LLOK
https://m.edsoo.ru/ff0a4252
63 |[3aKOH O COXpaHEHWUWN IKO/IOFMYECKOMN IHEPTUM 1 Bubnunoteka LLOK
https://m.edsoo.ru/ff0a4360
64 ||YpOK-3KcnepumeHT no Teme "IKcnepuMmeHTabHOE onpegeneHne 1 1
N3MEHEHMA KNHETUYECKOWN U HAZEKHOM IHEPrMN NPU CKATbIBAHUM
Te/la N0 HAK/JI0HHOM naockocTn"
65 ||[KoHTponbHas paboTta no Teme «PaboTa M MOLLHOCTb. IHEepPrusa» 1 1
66 ||Pe3epBHbIl ypoK. PaboTa c TekcTamu no Teme "MexaHu4yeckoe 1 Bubnunoteka LLOK
aBuxKeHne" https://m.edsoo.ru/ff0adeeb
67 ||Pe3epBHbIit ypoK. PaboTa c TekcTamu no Teme "[aBneHne Teepaplx 1 Bbubnnoteka LOK



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

Ne |[Tema ypoka Konnyecrtso yacos [aTa DNEeKTPOHHble UNPpPOBbIe
n/n nsyyeHua |jobpasoBaTenbHble pecypchbl
Bcero||KoHTponbHble  ||[TpakTnyeckue
paboTbl paboTbl
Ten, }naKocrten m rasa" https://m.edsoo.ru/ff0a4ffe
68 ||[Pe3epBHbIN ypoK. PaboTta c Tekctamu no teme "Pabota. MouwHocTb. |1
SHeprua"
OBLLEE KOTMYECTBO YACOB MO NPOrPAMME 68 3 12
8 KNACC
Ne |Tema ypoka KonnyecTtso yacos [aTa DNEeKTPOHHble umdpoBble
n/n n3yyeHun |jobpasoBaTesibHble pecypchbl
Bcer ||[KoHTpOAnbHblE MpakTnyeckne
o paboTbl paboTbl
1 ||OcHOBHbIE MONOXKEHNA MONEKYNAPHO-KUHETUYECKOM Teopum u mx ||1 Bubnnoteka LLOK

3KCMepMMeHTa/IbHble NOATBEPKAEHUS

https://m.edsoo.ru/ff0a5256

2 Macca 1 paamepbl aTOMOB 1 MOJIEKYN 1
3 Mogaenu TBEPAOro, *KNAKOro N ra3006pa3HOro COCTOAHUSA 1 Bubnnoteka LOK
BELLEeCTB. https://m.edsoo.ru/ff0a540e
4 ||O6bsacHeHMe CBOWCTB TBEPAOTrO, *KUAKOIO 1 ra3006pasHOro 1
BELLEeCTBA Ha OCHOBE OCHOB MONEKYNAPHO-KMHETUYECKOM TeopUum
5 Kpuctannanyeckne n amopoHsbie tena 1 bubnnoteka LLOK

https://m.edsoo.ru/ff0a5800



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800

Ne |Tema ypoka Konnyecrtso yacos [aTa DNIeKTPOHHble undpoBsbie
n/n usyyeHuna |lobpasoBaTesibHble pecypchbl
Bcer ||[KoHTpOAbHbIE MpakTnyeckue
o paboTbl paboTbl
6 CmaumBaHue 1 KanMANApHoOCTb. [TOBEPXHOCTHOE HaTAXKEHUE 1 Bubnnoteka LOK
https://m.edsoo.ru/ff0a5530
7 ||TennoBoe paclmnpeHue u cxKatme 1 Bubnunoteka LLIOK
https://m.edsoo.ru/ff0a5a26
8 |[TemnepaTtypa. TemnepaTtypa CBA3WN AN1A U3MEPEHMA CKOPOCTU 1
YacTUL, ABUKEHUA
9 ||BHyTpeHHsas sHeprusa. Cnocobbl UISMeHEeHUsA BHYTPEHHE! 1 Bubnunoteka LIOK
3HepreTmKkn https://m.edsoo.ru/ff0a5c60
10 ||[Buapl Tennonepenayun 1 Bubnunoteka LIOK
https://m.edsoo.ru/ff0a6412
11 ||Ypok-KoHPepeHumMa «lMpakTUYeCcKoe UCcnob3oBaHWe TenaoBbIX |1 1 Bubnnoteka LLOK
CBOWCTB BELLECTB M MATEPMANIOB B LLENIAX SHEProcOheperkeHna» https://m.edsoo.ru/ff0a65c0
12 |[KonunyectBo TeNNOTbI. YAenbHAA TENN0EMKOCTb 1 Bubnunoteka LIOK
https://m.edsoo.ru/ff0a6976
13 ||YpaBHeHUe TennoBoro banaHca. TennoobmeH 1 Tennosoe 1 Bubnunoteka LIOK
yBaXkeHue https://m.edsoo.ru/ff0a7088
14 |NabopaTopHana pabota "UccnegoBaHune ABneHU TentoobmeHa  ||1 1 Bubnunoteka LIOK

npu HarpeBaHMM Xo104HOM 1 ropadeit soabl"

https://m.edsoo.ru/ff0a6a98



https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

Ne |Tema ypoka Konnyecrtso yacos [aTa DNIeKTPOHHble undpoBsbie
n/n n3yyeHma |lobpasoBaTenbHble pecypchbl
Bcer ||[KoHTpOAbHbIE MpakTnyeckue
o paboTbl paboTbl
15 ||PacyeT KonMYecTBa TEN/I0Tbl, HEOOXOAMMOTO A/1A Harpesa Tefa n |1
nonyaapHOro UM Npu oxnaxaeHum
16 |[NabopaTtopHana pabota "OnpeaeneHue yaenbHoi Tennoemkoctn |1 1 Bubnunoteka LLIOK
Bellecrsa" https://m.edsoo.ru/ff0a6bb0
17 ||DHeprua Tonamea. YgenbHaa TenaoTa cropaHua 1 Bubnunoteka LLOK
https://m.edsoo.ru/ff0a7b5a
18 |[MnasneHne n oTBepAeBaHNE KPUCTANINYECKUX TeN. YaeNnbHaA 1 Bubnunoteka LIOK
TenaoTa NaaBAeHUs https://m.edsoo.ru/ff0a71d2
19 (NabopaTtopHana pabota "OnpeaeneHune yaenbHoOM Tena0Tbl 1 1 Bubnunoteka LIOK
nnasneHua nbaa" https://m.edsoo.ru/ff0a72fe
20 ||[MapoobpasoBaHue 1 KoHAeHcaumaA. MicnapeHue 1 Bubnuoteka LIOK
https://m.edsoo.ru/ff0a740c
21 ||KuneHwue. YaenbHas TennoTta napoobpasoBaHuA U KoHAeHcauumu. (|1 Bubnunoteka LIOK
3aBUCUMMOCTb TEMMEPATYPbl OT aTMOochepHOoro fasneHus https://m.edsoo.ru/ff0a786c
22 ||BnaxkHocCTb Bo3ayxa. JlabopaTopHasa paboTa "OnpenenexHue 1 1 Bubnunoteka LIOK
OTHOCUTE/IbHOW BAIa*KHOCTM BO3ayXa" https://m.edsoo.ru/ff0a7628
23 ||PeweHune 3aga4m No onpegeneHmio BAarKHOCTM BO3ayXa 1
24 ||MpuHUMnbI paboTbl TENNOBLIX ABUraTeneit. Naposan TypbuHa. 1



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

Ne |Tema ypoka Konnyecrtso yacos [aTa DNIeKTPOHHble undpoBsbie
n/n usyyeHuna |lobpasoBaTesibHble pecypchbl
Bcer ||[KoHTpOAbHbIE MpakTnyeckue
o paboTbl paboTbl
[Buratenb BHyTPEHHUN BHYTPEHHNI
25 ||[KNA tennosoro gsuratena. Tennosble ABUratenun u 3awmTa 1 Bubnnoteka LOK
OKpYy»atoLel cpeabl https://m.edsoo.ru/ff0a7c7c
26 ||3aKoH coxpaHeHUs M Npeobpa3oBaHUA SHEPIUM B TEMJIOBbIX 1
npoueccax
27 ||NoaroToBKa K KOHTPOJIbHOWM paboTe no Teme "TensnoBble ABNEHMUA. ||1 Bbubnnoteka LLOK
M3meHeHue arperaTHbIX COCTOAHUIA" https://m.edsoo.ru/ff0ag83f2
28 ||KoHTponbHas pabota no teme «TensioBble siBneHun. MameHeHne |[|1 1 Bubnnoteka LLOK
arperatHbIX COCTOAHMIA» https://m.edsoo.ru/ff0a86ae
29 |[|9neKTpmsauyma ten. [lea poaa 3N1EKTPUYECKUX 3apAL0B 1
30 |(|Ypok-uccnepoBaHue "IneKTpuKa Ten NPOBOAHUKEN U NpH 1 1
COMNpUKOCHOBEHUM"
31 |(|[BsaMmopencTeune 3apaxKeHHbIX Ten. 3akoH KynoHa 1 Bubnunoteka LIOK
https://m.edsoo.ru/ff0a87e4
32 ||9neKTpuyecKkoe nose. HanpsakeHHOCTb BHELHMX NOEN. 1 Bubnunoteka LIOK
MpuHLMN Cynepnosnumm sNeKTPUYECKUX Nonen https://m.edsoo.ru/ff0a8a0a
33 ||Hocutenm aneKkTpuyecKkmx 3apsagoB. INemeHTapHbIN 3apaa. 1

CTtpoeHune aToma



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

Ne |Tema ypoka Konnyecrtso yacos [aTa DNIeKTPOHHble undpoBsbie
n/n n3yyeHma |lobpasoBaTenbHble pecypchbl
Bcer ||[KoHTpOAbHbIE MpakTnyeckue
o paboTbl paboTbl
34 ||[MpOBOAHMKN U ONINEKTPUKN. 3aKOH O COXPaHEHUM 3apAaa 1 Bubnnoteka LOK
https://m.edsoo.ru/ff0a8ef6
35 ||PeweHune 3a4a4m NO NPUMEHEHUIO CBOMCTB 31EKTPUYECKUX 1 Bubnunoteka LLIOK
3apAno8 https://m.edsoo.ru/ff0a90cc
36 ||9neKTpuUEeCKnit TOK, obecrneymnBatoLLMii ero CyLwecTBoBaHMe. 1 Bubnnoteka LOK
MCTOUYHMKM BO3HUKHOBEHNA TOKa https://m.edsoo.ru/ff0a95a4
37 ||OencTBus NO OTKAOYEHMIO TOKA 1 Bubnunoteka LIOK
https://m.edsoo.ru/ff0a96b2
38 ||Ypok-uccnegosaHue "[leiicteue Nons Ha NPOBOAHUKN U 1 1
ONINEKTPUKN"
39 |(|]DNEeKTpUYECKUN TOK B MEeTaNaX, KUAKOCTAX U ra3ax 1 Bubnuoteka LIOK
https://m.edsoo.ru/ff0a9838
40 |[9neKTpmyeckas Lenb U ee COCTaBHbIE YaCcTU 1
41 ||Cuna ToKa. JlabopatopHas paboTa cunbl "UsmepeHune n 1 0,5 Bubnunoteka LIOK
perynvpoBKa Toka" https://m.edsoo.ru/ff0ag8bd6
42 ||3nekTpuyeckoe HanpaxeHue. BonbtmeTp. labopatopHan paboTa |1 0,5 Bubnunoteka LIOK
"U3amepeHune u perynnposaHme HanpaxeHma" https://m.edsoo.ru/ff0a9e14
43 ||ConpoTtmBneHne NPOBOAHMKA. YAeNbHOE CONPOTUBAEHME 1 BubnunoTteka LIOK



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14

Ne |Tema ypoka Konnyecrtso yacos [aTa DNIeKTPOHHble undpoBsbie
n/n nsyyeHun |lobpasoBaTesibHble pecypchbl
Bcer ||[KoHTpOAbHbIE MpakTnyeckue
o paboTbl paboTbl
BellecTsa https://m.edsoo.ru/ff0aa738
44 ||NabopaTopHasa paboTa "3aBUCMMOCTb BO3HUKHOBEHWA 1 1 Bubnnoteka LLOK
COMNPOTUBNAEHMA NPOBOAHMKA OT €10 AJ/INHbI, NONEePEeYHOro https://m.edsoo.ru/ff0aa738
ceyeHus naowagm u matepuana”
45 |[3aBMCUMOCTb CUAbI TOKA OT HanpAa*KeHuA. 3akoH Oma ana ydacTka ||1 Bubnunoteka LLOK
uenm https://m.edsoo.ru/ff0aad4a
46 ||NabopaTopHas paboTa "UccnenoBaHne 3aBUCMMOCTM CUAbI TOKa, |1 1 Bubnunoteka LIOK
WAYLLErO Yepes PesuncTop, OT CONPOTUBAEHUA pe3ncTopa 1 https://m.edsoo.ru/ff0aa04e
HanpAXeHns Ha pesnctope”
47 |[MocnepoBaTenbHOE U NapanienbHOe coeaMHEeHNE NPOBOSHUKOB (|1
48 ||NabopaTopHas paboTa "MpoBepKa NpaBuUa CAOXKEHUA 1 1 Bubnuoteka LIOK
HaNpPAXXeHWN Npu NnocnefoBaTeIbHOM COeAUHEHUN ABYX https://m.edsoo.ru/ff0aaas8
pe3nctopos"”
49 ||NabopaTopHas paboTa "MpoBepKa NpaBmIa CU/Ibl TOKA NPU 1 1 Bubnunoteka LIOK
napannenbHoOM coeanHeHUn pesmcTopos” https://m.edsoo.ru/ff0aadle
50 ||PeweHwne 3a4a4m No npumeHeHUto 3akoHa Oma ansa 1 Bubnnoteka LLOK
3NEKTPUYECKUX COeANHEHNI NPOBOAOB https://m.edsoo.ru/ff0aaf8a
51 ||PaboTa 1 MOLWHOCTb OTKAKOYEHUA TOKA. 3aKoH [oyna-fleHua 1 bubnnoteka LLOK

https://m.edsoo.ru/ff0ab124



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
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Ne |Tema ypoka Konnyecrtso yacos [aTa DNIeKTPOHHble undpoBsbie
n/n n3yyeHma |lobpasoBaTenbHble pecypchbl
Bcer ||[KoHTpOAbHbIE MpakTnyeckue
o paboTbl paboTbl

52 ||/labopaTopHasn paborta "OnpeaeneHme paboTbl U MOLLHOCTH 1 1 Bubnnoteka LOK
TOKa" https://m.edsoo.ru/ff0ab3e0

53 ||9neKTpuyeckune Lenun n anekTpudyeckasn sHeprua notpebutenae ||1 Bubnunoteka LLIOK
6bITy. KOpoTKOE 3aKntoUeHne https://m.edsoo.ru/ff0ab660

54 ||NoarotoBKa K KOHTPOJIbHOM paboTe no Teme "IneKkTpuyeckue 1 Bubnunoteka LLOK
3apAapl. 3apA’KeHHbIe Tena n Ux B3aumogaencTemne. NocToAHHbIN https://m.edsoo.ru/ff0abd2c
TOK"

55 ||[KoHTponbHas paboTta no Teme "dnekTpuyeckume 3apsaapi. 1 1 Bubnuoteka LIOK
3apAskeHHble Tena U nux B3ammogencrane. MocToAHHbIN npoLecc https://m.edsoo.ru/ff0abea8
TOKa"

56 ||[lMocTOAHHbIE MarHUTbI, UX B3aMMOAENCTBME 1

57 ||Ypok-uccnegosaHue "M3yyeHune nonen NOCTOAHHbIX mariutos" |1 1 Bubnunoteka LIOK

https://m.edsoo.ru/ff0ac3d0

58 ||[MarHuTHOe none. MarHMTHOe nose 3emM/n U ero 3HadeHune ans 1 Bubnnoteka LOK
¥U3HU Ha 3emne https://m.edsoo.ru/ff0acOba

59 ||OnbIT dpcTega. MarHMTHOE Nose gNA OTKAOYEHNA TOKA 1 Bubnunoteka LIOK
MarHuTHOE nose KaTyLIKW C TOKOM https://m.edsoo.ru/ff0ac1d2

60 |([MpuMmeHeHMe 3NeKTPOMarHMToB B TexHUKe. JlabopaTtopHas 1 0,5 bubnnoteka LLOK

pabota "M3yyeHne aeNcTBUS MarHMTHOMO MO Ha NPOBOAHUK C

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
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Ne |Tema ypoka Konnyecrtso yacos [aTa DNIeKTPOHHble undpoBsbie
n/n n3yyeHma |lobpasoBaTenbHble pecypchbl
Bcer ||[KoHTpOAbHbIE MpakTnyeckue
o paboTbl paboTbl
TOKOM"

61 ||9neKTpogBuratenb NOCTOAHHOIO TOKa. Micmonb3oBaHue 1 Bubnnoteka LOK
aneKTpoaBuraTenei B TEXHNYECKNX YCTPOMCTBAX M Ha https://m.edsoo.ru/ff0ac86¢c
TpaHcnopTe. JlabopaTtopHas paboTa "KoHcTpymposaHue 1
nsyyeHue paboTbl anekTpoasuratena”

62 ||OnbiTbl ®apagen. 3aKOH 3NEKTPOMArHUTHON MHAYKUMK. Mpasuno ||1
JleHua

63 ||9nekTporeHepaTop. CNocobbl NOAyYEHUA INEKTPUYECKOM 1
3Heprun. INeKTPOCTaHLUN Ha BO30OOHOBAAEMbIX MCTOYHMKAX
3Heprum

64 ||[NMoarotoBKa K KOHTPOJIbHOM paboTe no Teme "InekTpuyeckne n ||1
MarHuTHble asieHns"

65 ||[KoHTponbHas paboTa no Teme «INEKTPUUYECKUE U MAaTHUTHbIE 1 Bubnnoteka LLOK
ABNEHUA» https://m.edsoo.ru/ff0acb14

66 ||Pe3epBHbIl ypoK. PaboTa c TekcTamu no Teme "TennoBsble 1 Bubnunoteka LIOK
asneHma" https://m.edsoo.ru/ff0acc5e

67 ||Pe3epBHbIl ypoK. PaboTa c TekcTamm no Teme "MocToAHHbIN TOK" ||1 Bubnunoteka LIOK

https://m.edsoo.ru/ff0acdc6

68 ||Pe3epBHbIN ypoK. PaboTa c TekcTamm no teme "MarHuUTHble 1



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

Ne |Tema ypoka Konnyecrtso yacos [aTa DNIeKTPOHHble undpoBsbie
n/n usyyeHuna |lobpasoBaTesibHble pecypchbl
Bcer ||[KoHTpOAbHbIE MpakTnyeckue
o paboTbl paboTbl
ABneHna"
OBLLEE KOJTMYECTBO HYACOB MO NMPOrPAMME 68 |2 14,5
9 KNACC
Ne ||Tema ypoKa Konunuecrtso 4acos [aTa D/IeKTPOHHbIE UndpoBbIe
n/n nsyyeHuna |(lobpasoBaTenbHble pecypcbl
Bcero||KOHTpoO/IbHbIE MpakTnyeckne
paboTbl paboTbl
1 |([MexaHuyecKoe asuxkeHne. MatepmnanbHaa TOYKa 1
2 ||Cuctema otcyeta. OTHOCUTENBHOCTb MEXaHUYECKOro ABUKEHUA 1 Bubnuoteka LIOK
https://m.edsoo.ru/ff0ad474
3 ||PaBHOMEpPHOE NPAMONNHENHOE ABUKEHME 1 Bubnunoteka LIOK
https://m.edsoo.ru/ff0ad19a
4 |[HepaBHOMepHOEe npaAmMonunHeliHoe geukeHne. CpegHsaa u 1
MrHOBEHHaA CKOPOCTb
5 ||[MpsamonnHeinHoe paBHOYCKOPEHHOE ABUKEHME. YCKOpeHUe 1 Bubnunoteka LIOK
https://m.edsoo.ru/ff0ad8d4
6 ||CKOpOCTb NPAMOSMHENHOIO PAaBHOYCKOPEHHOTO ABMXKeHUA. Mpaduk |1
CKOpoOCTH



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

Ne (Tema ypoka KonnyecTtso yacos [aTa DNIeKTPOHHble undpoBbie
n/n nsyyeHua |jobpasosaTenibHble pecypchbl
Bcero||[KoHTponbHbIE MpakTnyeckue
paboTbl paboTbl
7 ||NabopaTopHas paboTa "OnpeaeneHne ycKoOpeHua Tena npu 1 1 Bubnunoteka LLOK
PaBHOYCKOPEHHOM ABUMKEHUWN N0 HaKIOHHOW naockocTn" https://m.edsoo.ru/ff0adb18
8 ||CBobogHoe nageHue Ten. OnbiTobl fannneun 1
9 ||[PaBHOMEpHOE ABMXKEHME NO OKPYKHOCTU. MNepnoa n nepuog, 1 Bubnunoteka LLOK
obpauieHua. JInHeHasa n yriosasa CKOPOCTb https://m.edsoo.ru/ff0ael76
10 (|UeHTpocTpemutenoHoe yCKopeHue 1
11 ||[NepBbIi 3aKOH HblOTOHA. BeKTOp CUAbI 1 Bbubnnoteka LIOK
https://m.edsoo.ru/ff0ae612
12 ||BTopoit 3aKoH HbtoTOHa. PaBHOAEeNCTBYIOWAA cnna 1 Bubnuoteka LIOK
https://m.edsoo.ru/ff0ae72a
13 |[TpeTnit 3aKoH HbtoToHa. Cynepno3nyma cun 1 Bubnuoteka LIOK
https://m.edsoo.ru/ff0ae982
14 |(|PeweHwne 3aga4m No NPUMEHEHMIO 3aKOHOB HbloTOHa 1 Bubnnoteka LOK
https://m.edsoo.ru/ff0aeb6c
15 (|Cuna ynpyroctun. 3aKoH lyKa 1 Bubnunoteka LIOK
https://m.edsoo.ru/ff0aeca2
16 ||PeweHune 3apaum no Teme «Cuna ynpyroctm» 1
17 ||[TabopaTtopHan paboTa «OnpeneneHme *KecTtkocTh NPYyKUHbI» 1 1 Bubnnoteka LLOK



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
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Ne (Tema ypoka KonnyecTtso yacos [aTa DNIeKTPOHHble undpoBbie
n/n nsyyeHua |jobpasosaTenibHble pecypchbl
Bcero||[KoHTponbHbIE MpakTnyeckue
paboTbl paboTbl
https://m.edsoo.ru/ff0aee28
18 ||Cuna TpeHus 1 Bbubnunoteka LLOK
https://m.edsoo.ru/ff0af738
19 (|PeweHne 3agaum no teme «Cnna TpeHUA» 1 Bubnunoteka LLOK
https://m.edsoo.ru/ff0afa26
20 ||[NabopaTtopHas pabota "OnpegeneHme KoabdbUUMEHTA TPEHNS 1 1 Bubnunoteka LLOK
CKObKeHUn" https://m.edsoo.ru/ff0af8be
21 ||PeweHue 3aga4m no Teme "3akoHbl HbtoToHa. Cuna ynpyroctu. Cuna ||1 Bbubnnoteka LIOK
TpeHuna" https://m.edsoo.ru/ff0afb8e
22 ||Cuna TAXKECTU U 3aKOH MUPOBOTO TArOTeHUA. YckopeHue csobogHoro||1 Bbubnnoteka LIOK
nageHus https://m.edsoo.ru/ff0af044
23 ||Ypok-KoHdpepeHuus "[ABuKeHWe TeNn BOKPYT rpaBUTaLMOHHOTIO 1 1
ueHTpa (ConHeyHas cuctema). lanakTuKm"
24 ||PeweHue 3aga4 no Teme «Cmna TAXKECTU N 3aKOH BCEMUPHOIO 1 Bubnnoteka LLOK
TATOTEHUA» https://m.edsoo.ru/ff0af5f8
25 ||NepBasa KocMMyecKaa CKOPOCTb. HeBecomMocCTb U neperpysKku 1 Bubnunoteka LIOK
https://m.edsoo.ru/ff0af33c
26 ||PaBHOBecue maTepuasbHbIX ToYeK. ABCONOTHO TBEpPAOE TENO. 1 Bubnunoteka LIOK

PaBHOBecHe TBEpPAOro TeNa C 3aKPEenIEHHOM 0Cbio MUKPOJOHaA

https://m.edsoo.ru/ff0afe36



https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
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Ne (Tema ypoka KonnyecTtso yacos [aTa DNIeKTPOHHble undpoBbie
n/n nsyyeHua |jobpasosaTenibHble pecypchbl
Bcero||[KoHTponbHbIE MpakTnyeckue
paboTbl paboTbl
27 ||[MomeHT cunbl. LleHTp TAXKecTH 1
28 ||PeweHue 3apaumn no Teme «MOMeHT cunbl. LLeHTp TaxKecTn» 1 Bbubnunoteka LLOK
https://m.edsoo.ru/ffOb02b4
29 ||NMoaroTtoBKa K KOHTPO/IbHOM paboTe No Teme "MexaHu4YecKkoe 1 Bubnunoteka LLOK
ABUWKeHue. Bsaumoaeicrtene ten" https://m.edsoo.ru/ff0b0408
30 ||[KoHTposbHaA pabota no Teme "MexaHUYecKoe ABUKEHUE. 1 1 Bubnunoteka LLOK
Bsaumogaeicteue ten" https://m.edsoo.ru/ffOb06ec
31 |Mmnynbe Tena. Umnynbe cunbl. 3aKOH COXpaHeHUAa MMNyabCca. 1 Bubnunoteka LIOK
Ynpyroe n Heynpyroe B3auMmogemncrene https://m.edsoo.ru/ffOb07fa
32 ||PeweHue 3a4a4m NO TeMe «3aKOH COXpPaHEHUA MMNYIbca» 1 Bubnunoteka LIOK
https://m.edsoo.ru/ff0b096¢
33 ||YpoK-KoHbepeHUUs «PeakTMBHOE ABUKEHME B NpUpoAe U TeXHUKe» |1 1
34 |[MexaHun4yecKas paboTta U MOLLHOCTb 1 Bubnnoteka LOK
https://m.edsoo.ru/ff0b0a84
35 ||PaboTa ¢ cu0i, CUNO YNPYrocT U CUAOKN TPEHMUS. 1 Bubnunoteka LIOK
https://m.edsoo.ru/ffO0b0db8
36 ||[labopaTopHas paboTta «OnpeaeneHne paboTbl CUIbl TPEHUA NPU 1 1

PaBHOMEPHOM ABUXEHWUN TeNa NO I'OpM3OHTaJ'IbHOI7I NOBEPXHOCTU»



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
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Ne (Tema ypoka KonnyecTtso yacos [aTa DNIeKTPOHHble undpoBbie
n/n nsyyeHuna |(jobpasoBaTenbHble pecypcbl
Bcero||[KoHTponbHbIE MpakTnyeckue
paboTbl paboTbl
37 ||CBAa3b, aHeprus n pabota. MoTeHuManbHan sHeprus 1
38 ||KuHeTuuyeckana aHeprus. Teopema 0 KUHETUUYECKOM SHEPTUU 1 Bubnnoteka LOK
https://m.edsoo.ru/ff0b0c32
39 ||3aKOH COXpaHEeHMA SHEPrMn B MeXaHUKe 1
40 ||[NabopaTtopHana paboTa «M3yyeHne 3aKOHa COXPAHEHUA IHEPTUMNY 1 1 Bubnnoteka LOK
https://m.edsoo.ru/ffOb12fe
41 ||KonebaTenbHoe ABUKEHWNE U €0 XapaKTEPUCTUKM 1 Bbubnnoteka LIOK
https://m.edsoo.ru/ff0b1858
42 |(|3aTyxatowme KosebaHUA. BbIHyKaeHHble KonebaHna. PesoHaHc 1 Bubnuoteka LIOK
https://m.edsoo.ru/ff0b20f0
43 ||MaTemaTnyeckune 1 NpPyKUHHbIE MAaATHUKN 1
44 |YpoK-uccnegoBaHue «3aBUCMMOCTb Nepuoaa KosnebaHuii ot 1 1 Bubnnoteka LLOK
YKECTKOCTU NPY>KUHbI 1 Maccbl rpy3a» https://m.edsoo.ru/ff0b197a
45 |([MpeBpalleHne sHepPrun Npn MexaHn4eckmx KonebaHumax 1
46 |[NabopaTopHasa pabota «OnpeneneHne 4YacToTbl U Nepmoaa 1 1 Bubnunoteka LIOK
KonebaHnn NPY>KUHHOTO MaATHUKa» https://m.edsoo.ru/ffOblaec
47 |[NabopaTtopHana paboTta «MpoBepKa HE3aBUCUMOCTU Nepmnoaa 1 1 Bbubnunoteka LLOK

KonebaHui Harpysku, nogselweHHoOro K HUTH, OT maccbl rpysa»

https://m.edsoo.ru/ffOb197a



https://m.edsoo.ru/ff0b0c32
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Ne (Tema ypoka KonnyecTtso yacos [aTa DNIeKTPOHHble undpoBbie
n/n nsyyeHua |jobpasosaTenibHble pecypchbl
Bcero||[KoHTponbHbIE MpakTnyeckue
paboTbl paboTbl

48 ([MexaHuyeckune BosiHbl. CBOMCTBA MeXxaHMYeCcKnx BoH. MpoaonbHble ||1 Bubnnoteka LOK

M nonepeyHble BOJHbI https://m.edsoo.ru/ffOb21fe
49 |(|YpokK-KoHbepeHUMa "MexaHUYecKmne BONHbI B TBEPAOM Tene. 1 1

Ceiicmmyeckme BoHbI"
50 (|3ByK. PacnpocTpaHeHune n oTparkeHue 3ByKa 1
51 ||Ypok-uccnegosaHue "HabnogeHne 3aBUCMMOCTHM BbICOTbI 3BYKa oT |1 1

yacToTb!"
52 |[fpOMKOCTb 3BYKa M BbICOTA TOHA. AKYCTMYECKMNIN pe30HaHC 1
53 ||Ypok-KoHpepeHUMA «YNbTPa3BYK U MHPPA3BYK B NpUpPoAE U 1 1 Bubnnoteka LLOK

TEXHUKEY https://m.edsoo.ru/ffOb23ca
54 |[NoaroToBKa K KOHTPO/bHOM paboTe No Teme "3aKkoHbl coxpaHeHus. |1 Bubnuoteka LIOK

MexaHunyeckune KonebaHma 1 BOAHbI" https://m.edsoo.ru/ff0b25f0
55 ||[KoHTposibHasA paboTa no Teme "3aKoHbl coxpaHeHusa. MexaHnyeckue ||1 1

KonebaHua 1 BONHbI"
56 ||9neKkTpomarHutHoe none. IN1eKTPOMarHUTHbIE BOJIHbI 1 Bubnunoteka LIOK

https://m.edsoo.ru/ff0b2abe

57 ||CBOMCTBA 3NE€KTPOMArHUTHbIX BOJIH 1
58 ||Ypok-koHbepeHuus "LLIKana sneKTpoMarHUTHbIX BOJIH. 1 1 Bubnunoteka LIOK



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe

Ne (Tema ypoka KonnyecTtso yacos [aTa DNIeKTPOHHble undpoBbie
n/n nsyyeHua |jobpasosaTenibHble pecypchbl
Bcero||[KoHTponbHbIE MpakTnyeckue
paboTbl paboTbl

Ncnonb3oBaHWe 31eKTPOMarHUTHbIX BOJIH AN COTOBOM cBs3n" https://m.edsoo.ru/ffOb2fe6
59 ||Ypok-uccnegosaHue "M3yyeHne CBOMCTB 3/1EKTPOMArHUTHbIX BOJH C |1 1 Bubnnoteka LOK

NOMOLLbIO MECTHOro TefiepoHa" https://m.edsoo.ru/ff0b2c6c
60 ||PeweHwne 3aga4 No onpeaeneHunto 4actToTbl U AJIUHbI 1

3NEKTPOMArHUTHOM BOJIHbI
61 ||9nekTpomarHuTHaa npupoaa ceeta. CKopocTb cBeTa. BonHosble 1 Bubnunoteka LLOK

CBOWCTBa cBETa https://m.edsoo.ru/ff0b31d0
62 |[McTouHMKM cBeTa. MNpamonnHenHoe pacnpocTpaHeHUe cBeTa. 1 Bubnunoteka LIOK

3atmeHna ConHua 1 JlyHbl https://m.edsoo.ru/ffOb3658
63 ||3aKkoH oTpaxeHua ceeTa. 3epKana. PeweHune 3agaum no 1 Bubnunoteka LIOK

NPUMEHEHMIO 3aKoHa 06 oTpakeHUn ceeTa https://m.edsoo.ru/ff0b38c4
64 |[NMpenomneHne ceeTa. 3aKOH NPENOM/IEHUA CBETA 1 Bubnunoteka LIOK

https://m.edsoo.ru/ffOb3aea

65 |[lMonHoe nccnepgoBaHWe OTparkeHUa ceeTa. Micnonb3oBaHue nonHoro (|1 Bubnnoteka LLOK

BHYTPEHHEro OTpa*kKeHUsA B ONTUYECKMX CBETOBOAAX https://m.edsoo.ru/ffOb3c5¢
66 ||/labopaTopHas pabota "UccnenoBaHne U3MeHeHUs yrna 1 1

NpeaoMIeHNs CBETOBOTO Jly4a OT yrna nafeHus Ha rpaHuue "Bosayx-

crekno™"
67 ||Ypok-koHdepeHUMA "Mcnonb3oBaHWE NOAHOIO BHYTPEHHETO 1 1



https://m.edsoo.ru/ff0b2fe6
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Ne (Tema ypoka KonnyecTtso yacos [aTa DNIeKTPOHHble undpoBbie
n/n n3yyeHusa |jobpasoBaTesibHble pecypchbl
Bcero||[KoHTponbHbIE MpakTnyeckue
paboTbl paboTbl
OTpaKeHUs: CBETOBOAbI, ONTUKOBONOKOHHAs CBA3b"
68 ||/InH3bl. ONTUYecKasa cmna INH3 1 Bbubnunoteka LLOK
https://m.edsoo.ru/ffOb3f2c
69 ||[NocTpoeHue n3obparkeHU B IMH3aX 1 Bubnnoteka LOK
https://m.edsoo.ru/ffOb444a
70 ||[NabopaTopHas paboTa "OnpeaeneHne GOKYCHOro PaccToAHMA U 1 1 Bubnunoteka LLOK
ONTUYECKOM CUNbl cobupatoLeit MH3bI" https://m.edsoo.ru/ff0b4206
71 ||Ypok-KoHpepeHuus "OnTnyeckune nMH30BbIe NPUbopbLI” 1 1 Bubnnoteka LOK
https://m.edsoo.ru/ff0c0a7e
72 ||Tha3 Kak onTMyecKasa cuctema. 3peHue 1 Bubnnoteka LOK
https://m.edsoo.ru/ff0b4684
73 ||Ypok-kKoHbepeHuus "OedeKTbl 3peHuna. Kak coxpaHuTb 3peHune" 1 1
74 ||PasnoxeHue 6enoro ceeta B cnekTpe. OnbiTbl HotoToHa. ChoxkeHne |1 Bubnunoteka LIOK
CNeKTpanbHbIX LBeToB. [ncnepcua ceeTa https://m.edsoo.ru/ff0cOf4c
75 ||NabopaTopHas paboTta "OnbITbl MO pasnoxKeHUto 6enoro ceeTta B 1 1 Bubnnoteka LOK
CNEeKTpe U BOCNPUATUIO LiBETA NPEAMETOB NP X HabaogeHUK https://m.edsoo.ru/ff0cOe2a
yepes LBeTOBble PUNLTPLI"
76 ||YpoK-npaKTUKym «BosHOBblE cBOWCTBaA CBETA: AUCMEpPCUs, 1 1

nHTepdepeHunsa n andpakumnar»



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

Ne (Tema ypoka KonnyecTtso yacos [aTa DNIeKTPOHHble undpoBbie
n/n nsyyeHua |jobpasosaTenibHble pecypchbl
Bcero||[KoHTponbHbIE MpakTnyeckue
paboTbl paboTbl

77 ||OnbiTbl Pe3epdopaa 1 nnaHeTapHaa mogenb aToma 1 Bubnunoteka LLOK
https://m.edsoo.ru/ff0c12a8

78 ||Moctynatbl bopa. Mogenb atoma bopa 1

79 ||McnycKkaHne u coTpyaHNYECTBO aToMa cBeTa. KBaHTbl. JInHenyaTble |1 Bubnunoteka LLOK

CNEeKTPbI https://m.edsoo.ru/ff0c144c

80 ||Ypok-npaKTukym "HabntogeHune cnekTpoB ncnyckaHma" 1 1 Bubnunoteka LLOK
https://m.edsoo.ru/ff0c1550

81 |[PagnoaKkTMBHOCTbL U ee BUAbI 1 Bubnnoteka LOK
https://m.edsoo.ru/ff0c1672

82 ||CTtpoeHue aTomHoro aapa. HyknoHHasa mogensb 1 Bubnunoteka LIOK
https://m.edsoo.ru/ff0c18ac

83 ||PagmnoaKtmBHble ABneHuA. MU30TOMNbI 1 Bubnunoteka LIOK
https://m.edsoo.ru/ff0clald

84 ||PeweHue 3a8a4mn no Teme: "PagmMoakTmsHble ABAeHUS" 1 BubnuoTteka LIOK
https://m.edsoo.ru/ffOclb4a

85 ||Mepunog nonypacnaga 1

86 ||YpokK-KoHbepeHuus "PaanoakTUBHbIE U3/TyYeHUs B NpUpoae, 1 1 Bubnuoteka LIOK

meauumHe, TexHuke"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

Ne (Tema ypoka KonnyecTtso yacos [aTa DNIeKTPOHHble undpoBbie
n/n nsyyeHua |jobpasosaTenibHble pecypchbl
Bcero||[KoHTponbHbIE MpakTnyeckue
paboTbl paboTbl

87 ||ApepHble cOCTOAHUA. 3aKOHbI COXpaHEeHUA 3apAL0BOro U maccosoro |1 Bubnunoteka LLOK

HaceseHun https://m.edsoo.ru/ff0c1c58
88 ||9Heprua cBasm atomHbIX aaep. TpaHCNOpT, TPAHCNOPT U SHeprua 1 Bubnunoteka LLOK

https://m.edsoo.ru/ff0c1d7a

89 ||PewweHune 3aga4m no Teme "ApepHble cocToAHUA" 1
90 ||Peakumnmn cnHTe3a un genenuna agep. UCTouHnkn sHeprim ConHua n 1 Bubnnoteka LOK

3BE3[, https://m.edsoo.ru/ff0c1e88
91 ||Ypok-KoHepeHuus "AaepHan sHepreTuka. Jencreus 1 1

PafMOaKTUBHbIX U3/TyYEHUI Ha KMBble OpraHM3mbl"
92 |[NogroToBKa K KOHTPO/IbHOM paboTe nNo Teme "IneKTPoMarHMTHoe 1 Bubnunoteka LIOK

none. INeKTPOMarHUTHble Bo/IHbI. KBaHTOBbIE ABMEHMA" https://m.edsoo.ru/ff0c223e
93 ||[KoHTposibHaA paboTta no Teme "deKTpomarHuTHoe none. 1 1

dNeKTpoMarHUTHble BOMHbI. KBaHTOBbIe ABNeHMA"
94 ||[NoBTopeHne, 0606buieHne. JlabopaTopHbie paboTbl NO Kypcy 1 1 BubnuoTteka LIOK

«B3anmogaeicteue Ten» https://m.edsoo.ru/ff0c245a
95 ||[NoBTopeHne, 0606LWeHNe. PelieHne pacyeTHbIX U KAaYeCTBEHHbIX 1 Bubnunoteka LIOK

3afa4 no Teme «Tennosble NPOLLeCcChI» https://m.edsoo.ru/ff0c2572
96 ||[NoBTopeHne, 0606LWEeHNE. PelieHne pacyeTHbIX U KAaYeCTBEHHbIX 1 Bubnunoteka LIOK

3agay no teme «KMNJ tennosbix ABuratenemn»

https://m.edsoo.ru/ff0c2a22



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22

Ne (Tema ypoka KonnyecTtso yacos [aTa DNIeKTPOHHble undpoBbie
n/n n3yyeHun |lobpasoBaTenbHble pecypcbl
Bcero||[KoHTponbHbIE MpakTnyeckue
paboTbl paboTbl

97 ||NoBTopeHne, 0606bwEeHNe. PelieHne pacyeTHbIX U KaYeCTBEHHbIX 1 Bubnunoteka LLOK

3apa4 no Teme «KIM/, 31eKTpoyCcTaHOBOK Y. https://m.edsoo.ru/ff0c2b30
98 ||[NoBTopeHne, 0606bueHne. JlabopaTopHbie paboTbl NO Kypcy 1 1 Bubnunoteka LLOK

«CBeTOBblE ABNEHUAY https://m.edsoo.ru/ff0c2c52
99 ||[MoBTOpeHMe, 0bobLeHNe. PaboTa ¢ TeKCTamm Mo Teme "3aKkoHbl 1 Bubnnoteka LOK

COXpaHeHMA B mexaHunke" https://m.edsoo.ru/ff0c2d6a
100||MoBTOpeHME, 0606LeHMe. PaboTa c TekcTamu no Teme "Konebanus ||1 Bubnunoteka LIOK

1 BO/HBbI" https://m.edsoo.ru/ff0c2e82
101||MoBTOpeHMe, 0b60bLIeHMe. PaboTa c TeKcTamu o Teme "CBeToBble  ||1 Bubnuoteka LIOK

AsneHun" https://m.edsoo.ru/ff0c3044
102||MoBTOpeHMe, 0b60b6LIeHMe. PaboTa c TeKcTamu o Teme "KBaHToBasA um||1

agepHan pusnka"
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https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

