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Pa3paboTunk nporpaMmsi:
Beperennukosa 1.B., yuurens ¢puzuku

MO Kapnusck, 2026 r.



PaGouyas mporpamma 1o pusrke Ha ypoBEHb OCHOBHOTO O0IIEr0 00pa30BaHUsI
st obyuaromuxcs MAOY COIII Ne 16 pazpaboTraHa B COOTBETCTBHH C
TpeOOBAHMSIMU:

. ®denepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 oOpazoBaHuu
B Poccutickon ®denepanuny;

. npukaza Munnpocsemenus oT 31.05.2021 Ne 287 «O0 yTBepkAeHUH
dbenepaibHOTO TOCYJapCTBEHHOTO 00pa3oBaTEIbHOTO CTaHAApTa OCHOBHOTO
o011ero oOpa3oBaHus»;

. npukaza Munnpocemenus oT 18.05.2023 Ne 370 «O06 yTBepKAeHUH
dbenepanbHON 00pa30BaTEIHLHOM MPOrPaMMBbl OCHOBHOTO OOIIETO 00pPa30BaHU»;

. npuka3a MunnpocsemeHuss ot 09.10.2024 Ne 704 «O BHeceHHH
M3MEHEHHM B HEKOTOpbIE NpHKa3sl MuHHCTEpCTBa mpocBemeHus Poccuiickon
Genepannu, Kacamomuecs — (enepalbHbIX — 00pa30BaTENbHBIX  MPOTPaMM
HavyaJbHOro 00I11ero 00pa3oBaHus, OCHOBHOI'O OOIIIET0 00pa30BaHUsl U CPETHETO
o0111ero o0Opa3oBaHus»;

. npukaza Munmnpocsemenus ot 22.03.2021 Ne 115 «O0 yTBepkaeHuH
[Topsinka opraHu3ali U OCYIIECTBJICHHS 00pa30BaTEbHON NEATETLHOCTH IO
OCHOBHBIM  00IIe00pa30BaTeNbHBIM  MporpaMMaM —  00pa3oBaTENbHBIM
nporpaMMaM HadajlbHOTO OOILEro, OCHOBHOTO OOIIET0 U CPEIHEro OOIIEro
o0pa3oBaHus;

. Konnenmuu npenojaBanusi yueOHOT0 IpeaMETa;

. Konnenmuu skojaoruueckoro o0pa3oBaHusi B cuUcTeMe OOLIEro
oOpaszoBaHus;

. CII 2.4.3648-20 «CaHUTapHO-3MIUAEMHUOJIOTMYECKUE TPeOOBaHUSA K

OpraHW3alisIM BOCIHTAHHWS W OOYYEHHWs, OTIbIXa W O3JOPOBJICHUS ACTCH W
MOJIOZICKHY, YTBEP)KICHHBIX TOCTAHOBJICHUEM TJIABHOTO CAaHUTApPHOTO Bpada OT
28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «['uruennueckre HOpMaTUBBI U TPEOOBAHUS K
oOecrieyeHnto 0e30MacHOCTH M (W) Oe3BPeAHOCTH IS YesloBeKa (PaKToOpoB
Cpelbl OOWTaHMs», YTBEPKICHHBIX IMOCTAHOBJICHHEM TJIABHOTO CAHUTApHOTO
Bpaya oT 28.01.2021 Ne 2;

. y4eOHOTO TJIaHa OCHOBHOTO 00IIero 00pa3oBaHUsl, YTBEPKICHHOTO
npukazom MAOY COHI Ne 16 ot 27.08.2026 Ne 237-1 «O BHECEHUM U3MEHEHUN
B OCHOBHYIO 00pa3oBaTeIbHYIO MPOrpaMMy OCHOBHOTO 00IIIero o0pa3oBaHUs»;

. dbenepanbHOl paboyeit mporpaMMbl 0 y4eOHOMY MPEIMETY.

PaGouass mnporpamma OpHUEHTHpOBaHAa Ha  IICJIEBbIE  ITPUOPUTETHI,
chopmynrpoBaHHbIE B (heiepanbHON pabodeli mporpaMMe BOCIIUTAHUS U B paboueit
nporpamme Bocnutanust ' BOY MAOY COII Ne 16.



Pa6Gouasi nporpamma no pusuke ajs 7-9-x kiaccoB
IosicHuTeIbHAS 3aNIMCKA

[IporpaMmma 1o ¢Qu3uke Ha YpPOBHE OCHOBHOIO OOLIEro 00pa3oBaHUs
COCTaBJICHAa Ha OCHOBE IOJIOKEHUN U TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00Opa3oBaTENbHOW MpOrpamMMmbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yueToM ¢eaepaibHON pabouel mporpaMMbl BOCIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Du3ukay.

ConepxaHue mporpaMmbl MO (puU3MKe HampaBieHO Ha (OpPMHUPOBaHUE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYYalOlIUMXCS M OpraHU3aldi0 N3y4YEeHHUs
bu3MKKM Ha NESITeNIbHOCTHOW oOcHOBe. B mporpamme mo (usuke yduThIBAIOTCS
BO3MOXKHOCTH YyueOHoOro mpenmera B peanuzanuu TpedoBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEMETHBIM pe3yJibTaTaM 00y4eHHUs, a TaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma o ¢pusnke ycTaHaBIUBAET paclpe/iesieHne ydeOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjaracT IpUMEPHYIO MOCIeA0BATEILHOCTh
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJEPKaHUS U
y4eTe BO3PACTHBIX OCOOCHHOCTEN 00yYaroIXCsl.

[Iporpamma mo ¢usuke pa3paboTaHa C LEIbI0 OKa3aHUS METOAUYECKOU
MOMOILM YYUTEIIO B CO3/IaHUU paboyell MporpaMmMbl IO Y4EOHOMY IPEIMETY .

®dusznka SABISICTCA CHCTEMOOOPA3yIOMMM JIJII  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, IMTOCKOJBKY (DH3UYeCcKue 3aKOHBI JISKAT B OCHOBE IPOIECCOB
W SBIICHHM, M3y4YaeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYCCKON
reorpadueii, BHOCUT BKJIJl B €CTECTBEHHO-HAYYHYIO KaPTUHY MHUpPa, MPEOCTABIISCT
HauOosee scHbIe 00pasIbl MPUMEHEHHS HAyYHOTO MeEToAa ITO3HAHHUS, TO €CTh
crioco0a MmojydeHus JOCTOBEPHBIX 3HAHUN O MUPE.

OnHa W3 raaBHBIX 33/ad (U3MUECKOoro oOpa3oBaHUs B CTPYKType OOIIETo
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
WHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢u3ukn Ha 0a30BOM ypOBHE TMpeArojiaracT OBJIAJCHHE
CJIEIYIONUMH KOMIIETEHTHOCTSMH, XapaKTePU3YIOMIMMUA €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

o HAay4YHO OOBSICHATH SABJICHUA,
° OLICHUBATh U IIOHUMATb 0COOEHHOCTH Hay4YHOTI'O UCCJICIOBAHUS;
° HHTCPIPCTUPOBATH JaHHBIC n HCIIOJIB30BaTh HAay4YHBIC

A0Ka3aTcCJIbCTBA JJIA ITOJTYUYCHUS BBIBOJIOB.



Ilenn wu3ydyeHust QU3MKM HA YPOBHE OCHOBHOIO 00IIEro 00pa3oBaHUs
omnpenenensl B Konnenmum npenopaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3oBaTenpHBIX opraHu3auusx Poccuiickoit @enepanmu, pearu3yroOMIUX
OCHOBHBIE  0011€00pa30BaTeIbHbIE MPOTPAaMMBbl, YTBEPKIACHHON pElICHUEM
Komnernn MunucrepcerBa npocsenienns: Poccuiickoin @enepanuu (MpoTOKoJ OT 3
nexadps 2019 rona Ne [1K4BH).

ey uzyyenus: pusuMKu:

. npuoOpeTeHne NHTEpeca U CTPEMIICHUST 00YYaIOIINXCs K HAYYHOMY
U3YYCHUIO TPUPOJIBI, PA3BUTUE UX HHTEUIEKTYaIbHBIX H  TBOPUYECKHUX
CIIOCOOHOCTEIA;

. pa3BUTHE TPEACTABICHUA O HAy4YHOM METOJ€ TO3HAaHHUS U
dhopMUPOBAHUE UCCIICIOBATEIHCKOT'O OTHOIIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

. dhopMUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK Pe3yIbTaTa U3yUeHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DHU3HUKH;

. dbopMupoBaHUE MPEACTABICHUN O poiau (GU3UKH IS Pa3BUTHS
JIPYTHUX €CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA;

. pa3BUTHE TIPEACTaBICHUM O BO3MOXKHBIX cdepax Oymymiei

npoecCHOHANBHON  JESATENBHOCTH, CBSI3aHHOM C (PU3WKOW, MOATOTOBKA K
JanbHeWIleMy 0Oy4YeHHIO B 3TOM HaMpaBJICHUMU.

JIoCTHKEHHE DTHX IIeJiel mporpaMmbl 1O (U3MKE HAa YPOBHE OCHOBHOTO
oO1ero o0pa3oBaHusi 00ECIIEUMBACTCS PEIICHUEM CIEAYIONINX 3a4aY:

. npuoOpeTeHne 3HAHUW O JAMCKPETHOM CTPOEHUHM BEILECTBa, O
MEXaHUYECKUX, TETUIOBBIX, JIEKTPUIECKIX, MATHUTHBIX M KBAHTOBBIX SBIICHUSX;

. NpUOOpPETEHNE YMEHUN OINHUCHIBATH U OOBICHATH (PU3HUECKHUE
SIBIICHUS C MCTIOJIb30BAHUEM IMOJTyYeHHBIX 3HAHUH;

. OCBOGHHE METOJIOB PEIICHUS TMPOCTEUIINX PACUETHBIX 3a1ad C
UCTIONBb30BaHUEM  (PM3MYECKHX  MoOfeNned, TBOPUECKUX W  TMPAKTUKO-
OpPUEHTHPOBAHHBIX 33/1a4;

. pa3BUTHE YMEHHM HaOII0JaTh NPUPOJHBIE SIBJICHHUS M BBIIOIHSITH
OMBITHI, J1a0OpaTOpHbIE pPabOThl W SKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX PUOOPOB;

. OCBOCHHME TPUEMOB paboThl ¢ wuHpoOpManuen QGU3NIECKOro
CoJepKaHusl, BKJIHOYAsi MH(OPMALMIO O COBPEMEHHBIX JOCTHXEHUSIX (DU3HKH,
aHaJln3 U KPUTHUECKOE OLIEHWBaHUE MH(POpMALH;

. 3HAKOMCTBO cO cdepamu Tpo(PEeCcCHOHATBEHON  IESTEIbHOCTH,
CBSI3AHHBIMHU C (PU3UKOH, U COBPEMEHHBIMHU TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha
JOCTHKEHUSIX (PU3UUECKON HAYKH.

Ha usyuenue ¢usuku (06a30BBI YpOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus oTBoAUTCS 238 yacoB: B 7-M Kiacce — 68 yacoB (2 yaca B HEJENI0), B



8-M kiacce — 68 4dacoB (2 yaca B Heneno), B 9-M kiacce — 102 yaca (3 gaca B
HEJIEITI0).

[Ipennaraemslii B mporpaMmMe no (pu3MKe MepedeHsb 1a00opaTopHbIX padoT U
OIBITOB HOCUT PEKOMEHIATEIILHBINA XapaKTep, YUUTEIb JeJIaeT BEIOOP MPOBEACHUS
7a00paTOpHBIX pabOT U OMBITOB C YYETOM WHAMBHUIYAJIbHBIX OCOOEHHOCTEH
o0yyYaromuxcs, CHUCcKa SKCIIEPUMEHTATBHBIX 3a/laHul, MpeiaraeMbplX B pamKax
OCHOBHOT'O TOCYIapCTBEHHOT'0 SK3aMeHa 10 (U3UKe.

Jlns peanuzanuu OporpaMMbl UCHOJIB3YIOTCS YYEOHMKH, JOMYILIEHHBIE K
MCIIOJB30BAaHUIO TIPU PEATU3alNU HMMEIOUIUX TOCYJapPCTBEHHYIO AKKPEIUTAIUIO
o0Opa3oBaTeIbHBIX MPOTPAMM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIETO, CPETHETO
oOmiero oOpa30BaHUS OpPTraHU3AIMAMH, OCYIICCTBISIIONIMMH 00Pa30BaTEIbHYIO
JEeSITEIbHOCTD, MpUKa3oM MuHnpocsemieHus ot 26.06.2025 Ne 495:

. ®duszuka: 7-U kiacc: 0a30BbIA ypOBEHb: Y4YEOHHK; 3-¢ H3JaHuE,
nepepaboranHoe, 7 kiacc/ Ilepeimikun M.M., MBanoB A.M., AknuoHepHOe
obmectBo «M3naTenscTBO "[IpocBenienue»;

. ®usuka: 8- kiacc: 0a30BbIM YpOBEHb: YUe€OHUK; 3-€ HU3JaHUE,
nepepadboranHoe, 8 kiacc/ Ilepsimikun WM. M., MBanoB A. U., AknuoHepHOe
obmectBo «M3naTenscTBO "[IpocBenienue»;

. @usuka: 9-i kimacc: 0a30BbIM YpOBEHb: YUe€OHUK; 3-€ HW3JaHUE,
nepepadboranHoe, 9 kimacc/ Ilepsimikun M. M., I'ytHuk E. M., BanoB A. U. u
npyrue, AkironepHoe obmectBo «M3naTenscTBo "IIpocBenienue»;

DJeKTpOHHBIE 00pa30BaTeNbHBIE PECYPCHI, JOMYIICHHBIE K MCIIOJIb30BAHUIO
pU pean3alui UMEIOIUX TOCYIapCTBEHHYIO aKKPEAUTALMI0 00pa30BaTeIbHBIX
IporpaMM HA4yaJlbHOrO  OOILEro, OCHOBHOTO OOLIEro, CpeIHero OOUIero
oOpazoBanus npukazoMm Munmnpocsemienus ot 18.07.2024 Ne 499:

. ®usuka, 7 wiacc, PIrAOY AIIO «Axanemuss MuUHIPOCBEIIEHUS
Poccuny;

. ®usuka, 8 knacc, PI'AOY MIIO «Axanemuss MuHNpOCBENIEHUS
Poccuny;

. ®usuka, 9 knace, PI'AOY IIO «Axanemuss MuHINpOCBENIEHUS

Poccumny;



Conep:kanue y4eOHOIro npeamera
7-1 Kiaace
Paznen 1. @usuka u ee poJib B IO3HAHUU OKPY/KA0IEro MUpa.

®usuka — Hayka o mpupone. fABneHus npupoznsl. OHU3NYECKUE SBIICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckre BeauuuHbl. M3mepenue ¢usznueckux BeanunH. duzmyeckue
npubopsl. [lorpemHocts u3mMepeHuit. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak ¢u3uka u gpyrue ecTecTBEHHbIE HAyKU N3Yy4aroT Ipupoy. EctecTBeHHO-
HAayYHbId METOJl TO3HAHWA: HAONIOJCHHE, ITOCTAHOBKAa HAYYHOI'O BONPOCA,
BBIJIBUKEHUE THIIOTE3, SKCIEPUMEHT [0 MPOBEPKE THUIOTE3, OOBICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SBICHHUI C TOMOIIBIO MOJIEIIEH.

JdeMoHcTpanuu.

1. MexaHnueckue, TEIIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE
SBJICHUSL.

2. ®uznyeckre TpuOOPHl M OpoOUEAypa MOPSIMBIX  HU3MEPEHUM

aHAJIOrOBBIM U HU(PPOBBIM IPHUOOPOM.
JlaGopaTopHbie padoThHI M ONBITHI.

OmnpeneneHre UEHbI IeJIEeHUs IIKaJIbl U3MEPUTEILHOTO TpUodopa.
N3mepeHne pacCcTOSHUMN.
N3mepenne o0beMa KUIKOCTH U TBEPAOIO TENA.
Omnpenenenue pa3sMepoB MaJIbIX TEJ.
M3mepenne TemiepaTypsl IPH MOMOIIH KUIKOCTHOIO TEPMOMETPA U
JNATYMKA TEMIIEPATYPHI.

6. [IpoBeneHre HUCCIENOBAHMS IO IPOBEPKE THUIIOTE3BI: JaJbHOCTH
noJieTa 1mapukKa, MyIeHHOr0 TOPU30HTAIBLHO, TEM OOJIbIlIe, YeM OO0JIbllie BhICOTA
Iy CKa.

NP W=

Paszpnea 2. IlepBoHayajibHbIe CBEACHUS O CTPOCHUHM BELECTBA.

CTpOGHI/Ie BCUICCTBA: AaTOMBI MW MOIJICKYJIbI, HX Pa3MCphI. OHBITBI,
AOKa3bIBAOIIUC JTHUCKPCTHOC CTPOCHUC BCIICCTBA.

JIBmxenne wyactul] BemiectBa. CBSI3b CKOPOCTH JABMXKCHUS YaCTHUI[ C
temnepatypoil. bpoyHoBckoe nBmwxkeHue, auddysus. BzaumoneiicTBue yactuil
BEIECTBA: IIPUTSHKEHUE U OTTAJIIKUBAHUE.



ArperaTHble COCTOSIHUS BEIECTBA: CTPOCHUE Ia30B, JKUAKOCTEH U TBEPABIX
(KpUCTaIIIMYECKNX) Tesl. B3auMOCBA3b MEXKIy CBOMCTBAMHU BELIECTB B Pa3HbIX
arperaTHbIX COCTOSHMSIX U X aTOMHO-MOJIEKYJISIpHBIM cTpoeHHueM. OCcOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

JdeMoHcTpanuu.

1. HabGnronenne OpoyHOBCKOTO JIBHIKEHHS.

2. Hab6mronenune nuddysun.

3. Habmionenue siBiaeHMid, OOBACHSAIOMUXCS TNPUTSDKCHUEM WM

OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.
JlaGopaTopHbie padoThHI ¥ ONBITHI.

1. OueHka JauaMeTpa aToMa METOJOM PSA0B (C HCMOJIb30BAaHUEM
dbotorpaduii).

2. OnbITE IO HAOJIOICHUIO TEINIOBOT'O PACIIMPEHUS Ta30B.

3. OnpiTel 10  OOHAPY)XEHUIO JEHCTBUA CHJI  MOJIEKYJISIPHOTO
MPUTSKECHHUS.

Pa3nen 3. /IBuskeHHe U B3aUMO/ielicTBHE TeJl.

Mexanuueckoe IBUKEHUE. PaBHOMEpPHOE M HEPaBHOMEPHOE JIBM)KCHHE.
Cxopoctb. CpenHsAsi CKOPOCTh IPH HEPAaBHOMEPHOM JBMKEHHH. Pacuer myth u
BPEMEHU JBUKEHUS.

SBieHue WHEpUUH. 3aKOH MHEpUMH. B3aumojelcTBHE Tel Kak MpUYMHA
W3MEHECHUSA CKOPOCTHM JIBMKEHHS TeJl. Macca Kak Mepa HWHEPTHOCTH Teda.
[InotHOCTh BemiecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IAWHUIIC
0o0BbEMa BEIeCTBA.

Cuna Kak XapakTepUCTHKa B3auMOAeHUcTBUs Tea. Cuia yrnpyrocTu U 3aKOH
I'yka. 3MepeHue cuiibl ¢ MOMOUIBIO IUHAMOMETpPA. SBJIEHUE TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Jpyrux miuaHerax. Bec tena. HeBecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOmelcTBytomas cuii. Cuiia TpeHusl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOsA. TpeHue B MPUPOJIE U TEXHUKE.

JdeMoHcTpanuu.

1. Hab6nronenne MexaHMuecKoro JIBIKCHUS TeTa.

2. N3MepeHre cKopoCTH MPSIMOJIMHENHOTO ABUKEHHSI.

3. Hab6nronenue siBjeHUST MHEPIIHH.

4. Hab6nronenmne n3MeHeHnsI CKOPOCTH TPU B3aUMOICHCTBUU TEJL.
5. CpaBHeHHE Macc IO B3aUMO/ICHCTBUIO TE.

6. CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOW MPSMOM.



JlabopaTopHbie padoTHI U ONBITHI.

1. OnpeneneHne CKOPOCTH PAaBHOMEPHOTO JBWKEHHUs (IIapHKa B
AKHUJKOCTH, MOJIEIIH JIEKTPUIECKOTO aBTOMOOWIIS U T. [I.).

2. OmnpeneneHue cpeHe CKOPOCTH CKOJIbKEHUsI OpycKa WM IIapuKa
110 HAKJIOHHOH TUIOCKOCTH.

3. OmnpeneneHue IIOTHOCTH TBEPJIOTO Tea.

4+ OnBbITHI, JEMOHCTPHUPYIOIIHE 3aBUCUMOCTh pacTsDKEeHUS
(medopmarun) Ipy>KUHBI OT TPUITOKEHHOU CHIIBI.

5. OnpIThl,  JIEMOHCTPUPYIOIIHE  3aBUCUMOCTh  CHJIBI  TPEHHS

CKOJIB)KEHHUS OT BECA TEJIA U XapaKTepa COMPUKACAIOIIUXCS ITOBEPXHOCTEM.
Pa3nen 4. JlaBjieHue TBePABIX TeJl, dKMAKOCTEH U ra3oB.

JaBnenne. CriocoObl YMEHBIIICHUS U YBEJIIMUCHUS JAaBiieHus. J[aBneHue rasa.
3aBUCHMOCTh JIaBJICHHSI raza OT oObema, TemmepaTypbl. Ilepemaua naBneHus
TBEPABIMU TEJAMHU, XKUAKOCTIMH W razamu. 3akoH [lackans. [IneBmaTnueckue
MalllUHbl. 3aBUCUMOCTh JABJICHUS >KUJIKOCTH OT TIyOWHBI. ['mapocTtaTudeckuii
napanokc. Cooluaromuecs: cocyibl. [ napaBinuecKkue MEXaHU3MBbl.

AtMocdepa 3emiau u armocepHoe naBieHue. [IpuduHbI CylecTBOBaHMUS
BO3yIIHONM 00o0siouku 3emiu. OmnbiT Toppuuennu. M3mepenue arMmochepHOTro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEepPHOTO T1aBJICHHUS.

JlelicTBHE KUIKOCTH Y T'a3a Ha MOTPYKEHHOE B HUX TEJO. BoITAIKHMBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

JdeMoHcTpanuu.

1. 3aBUCUMOCTbB AABJIEHUA ra3a OT TEMIEPATYPHI.

2. [Iepenaua naBneHUs KUJIKOCTHIO U Ta30M.

3. CooOmaromuecs cocyibl.

4. ['mppaBnuyeckuii mpecc.

5. [IposiBrienne nercTBrs aTMOCHEPHOTO JABJICHHUS.

6. 3aBUCUMOCTh BBITAIIKUBAIONIEH CHJIBI OT OO0BbEMa MOTPYKEHHOU
YacTH TeJa U IJIOTHOCTH JKUJIKOCTH.

1. PaBeHCTBO BBITATKUBAIOLIEN CHIIBI BECY BBITCCHEHHOU JKUIKOCTH.

8. VYcnoBue 1iaBaHusA TeEN: IUJIABAaHUE WM TOTPY>KEHUE TEea B

3aBUCHUMOCTH OT COOTHOIICHUS IIJIOTHOCTEH Tea U KUIKOCTH.
JlabopaTopHbie padoThHI U ONBITHI.

1. HccnenoBanme 3aBUCMMOCTH Beca Tejla B BOJE OT o00ObeMa
MOrPY>KEHHOMU B )KUIAKOCTb YAaCTH TeJa.



2. OrnpenenieHue BBITAIIKMBAIONIEH CHUJIbI, JEUCTBYIOIIEH Ha TeEJO,
MOTPYKEHHOE B )KUAKOCTD.

3. [IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUJIbI, IEUCTBYIOIIEH HA
TEJIO B )KUJKOCTH, OT MacChl Tela.
4. OMNBITBI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITATKUBAIOIIECH CHIIBI,

JEHCTBYIOIIEH Ha TEJIO B )KUJIKOCTH, OT 00beMa MOTrpy>KEHHOM B )KUIKOCTh YaCTH
T€Ja U OT IUIOTHOCTH JKUJKOCTH.

5. KoHcTpynpoBanue apeomerpa WIM KOHCTPYMPOBAHHUE JIOJKU H
ONpEICIICHUE €€ TPY30IOABEMHOCTH.

Pa3nen S. PaGora u MOIIHOCTB. DHepPrusi.
Mexanuueckas padota. MOIIHOCTb.

[IpocTeie MeXaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IlpaBumio
paBHOBecHs pblyara. [I[pumeHeHue npaBuiia paBHOBECHS pblyara K 0J10Ky. «30510Toe
npaBuio» Mexanuku. KITJ[ npocTteix Mexanu3moB. [IpocTeie MeXaHU3MBbI B OBITY U
TEXHHUKE.

MexaHuueckas OHCPIus-. Kunetnueckas wu INOTCHOUAJIbHAA JHCPIU.
HpeBpameHHe OJHOI'O BHAA MEXaHUYECKOH OHCPI'UU B z[pyroﬁ. 3aKoH COXpaHCHUA
OHCPIUU B MCXAaHHKC.

JdeMoHcTpanuu.
I. [IprMepbI TPOCTBIX MEXAHU3MOB.

JlabopaTopHbie padoThHI M ONBITHI.

1. Omnpenenenue paboThl CHIIBI TPEHUSI MPU PABHOMEPHOM JIBHIKEHHUU
T€JIa 10 TOPU3OHTAIBHON IMIOBEPXHOCTH.

2. HccnenoBanne ycioBuid paBHOBECHS pblyara.

3. N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

4. N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON DHEPIHUH.

8-if knace

Pa3nea 6. TensioBble ABJIeHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIAPHO-KUHETUYECKOW TEOPUH CTPOCHUS
BelllecTBa. Macca U pa3Mmepbl aTOMOB U MOJEKYJ. OMNbIThl, MOATBEPKAAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOU TEOPHH.

Mogenu TBEpAOTO, KUIKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUAKOCTEH U



TBEPAbIX TCI Ha OCHOBC MOJI0KEHU I MOHCKYJIHPHO-KI/IHCTI/IIICCKOﬁ TCOpHHU.
CMmauuBanue u KallMJUIAPHBIC SIBJICHUA. TemnoBoe pacuinpCHUC U CKATHUC.

Temneparypa. CBsi3p TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBHKCHUS
yactull. BuyTtpennsass sHeprus. CnocoObl H3MEHEHUS BHYTpPEHHEH DJHEpruu:
TerIonepeaya u coBeplieHre padboTsl. Buabl Temionepenayu: TemIonpoBOAHOCTD,
KOHBEKI[HUS, U3TTyUEHHUE.

KonuyecTBO TEmnoTel. Y aenbHas TEIUIOEMKOCTh BELIECTBA. TeII000MEH H
TEIJIOBOE paBHOBECHWE. YpaBHEHHE TEIUIOBOTO Oamanca. [lmaBmenune wu
OTBEPJICBAHME KPUCTAUIMYECKUX BEUIECTB. YJeibHAs TEIUIOTa IUJIaBJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenuwe. Kumenwme. YnenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOTO
JTABJICHUSI.

BrnaxHocTts Bo3nyxa.
DHeprus TOIIMBa. Y IeJIbHAs TEIJIOTa CTOPAHUs.

[Mpuniunel pabotbl TerioBbix nsurateneit KIIJ| TeroBoro asuratens.
TeruioBble IBUTaTENIN U 3alIUTa OKPYKAKOLIEH CPEJIbL.

3akoH COXpaHCHUS U IMPCBPAICHUA S9HCPIMKU B TCIJIOBBIX ITPpOHECCaXx.

JdeMoHcTpanuu.

1. HaGmronenre OpoyHOBCKOTO ABUKEHUS.

2. Habmonenune nuddysun.

3. HaOGmronenue siBfieHni cMaurBaHUsI M KalMWIISIPHBIX SIBJICHUH.

4. Halnronenue TenioBoro pacimpeHus Ted.

5. W3meHeHne JaBieHus rasa Mnpu U3MEHEHUU O00beMa U HarpeBaHHUH
WM OXJIKJIEHUU.

6. [IpaBuiia U3MepeHUs TEMIIEPATYPHI.

7. Bubl Teronepenaym.

8. OxJtaXxieHue pu COBEPIIICHUHN PaOOTHI.

9 HarpeBanue npu coBepiieHHH padOThl BHEITHUMU CUIIAMH.

10.  CpaBHeHHE TEIUIOEMKOCTEN pa3IMYHBIX BEILIECTB.

11. HaGmroneHnne KuIeHus.

12. HaOGmromeHre moCTOSTHCTBA TEMIIEPATYPHI TIPH TJIABJICHUU.
13. Mopaenn TEIIOBBIX ABUTATEIICH.

JlabopaTopHbie padoThHI U ONBITHI.

1. OnbITel 1O  OOHApYXEHHIO JCUCTBUA CHUJ  MOJIEKYJISIPHOTO
IIPUTSDKECHHUS.



2. OneITEl IO BbIpAIMMBAHHUIO KPUCTATIIOB HOB&pGHHOfI CoJin HJIHN

caxapa.

3. OmnbIThI 10 HAOTIOACHHUIO TETJIOBOTO PACIIMPEHUSI Ta30B, )KUIKOCTEH
U TBEPJIbIX TEIL.

4. OmnpeneneHue JaBiIeHUS BO3yXa B OAJTIOHE MIIPUILA.

5. OMBITHI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD JJABJICHHS BO3/lyXa OT €r0
o0beMa U HarpeBaHUs WM OXJIAXKICHUSI.

6. [IpoBepka rUMOTE3bl JIMHEHHOW 3aBUCHUMOCTH JUIMHBI CTOJIOMKA
XKUIKOCTU B TEPMOMETPUUECKOMN TPyOKE OT TeMIIepaTyphl.

7. HabGnronenne u3MeHeHUsl BHYTPEHHEH DHEPruu Teja B pe3ysbTaTe
TEeIIonepeayr U padoThl BHEITHUX CUJL.

8. WccnenoBanue siBICHUS TEMIO0OOMEHA MIPU CMEIIMBAHUU XOJIOAHON U
ropsiueu BOJIBI.

9. Omnpenenenue KOJWYECTBA TEIUIOTHI, ITOJYYEHHOIO BOAOW MpH

TEIJI000MEHE C HATPETHIM METATMYECKUM HUIUHAPOM.
10.  Omnpenenenue yaenbHOM TENMIOEMKOCTH BEIIECTBA.
11. HccnemoBanue nporecca UCHapeHusl.
12. OnpeneneHne OTHOCUTEIBHOM BIIAXKHOCTH BO3YXa.
13. Omnpenenenue yaenbHOU TEIUIOTHI IJIABICHUS JIBJIA.

Pa3zges 7. JiaekTpuyecKkue 1 MArHUTHbIE SIBJICHHS.

OnexkTpu3aums Ten. JIBa poma dIEeKTpUUYECKUX 3apsaaoB. B3ammonerncTBue
3apsbKeHHBIX  Ten.  3akoH Kynona (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apSKEHHBIX TEJT OT BEJTUYUHBI 3aPS/I0B U PACCTOSHUSI MEXKIY TEJIaMH).

OnekTpuueckoe noJie. HampsikeHHOCTh 3nekTpudeckoro mnons. [Ipuniun
CYTEPITO3UIINU DICKTPUIECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn smekTpudeckux 3apsaoB. DJIEMEHTAPHBIN ANEKTPUYECKUMN 3apsii.
Crpoenne aroma. IIpoBOOHMKM W JOUINEKTPUKU. 3aKOH  COXPAHEHUS
IIEKTPUUECKOTO 3apsija.

DJIEKTPUUECKUM TOK. YCJIOBHUS CYIIECTBOBAHMS DJICKTPUUYECKOTO TOKA.
M CTOYHUKM TIOCTOSSHHOTO TOKa. JIeWCTBUS DSIIEKTPUYECKOTO TOKa (TEIIOBOE,
XHMHYECKOE, MArHUTHOE). DJIEKTPUUYECKUN TOK B JKUIAKOCTSIX U ra3ax.

Onektpuueckass unenb. Cuna  TOKa.  DIEKTPUYECKOE  HANpPSHKEHUE.
ConpoTHuBieHNE NPOBOAHMKA. YENbHOE CONPOTUBIIEHUE BellecTBa. 3akoH Oma
JUIst ydacTka tend. [locneqoBaTenbHOE M NapaJlIEIbHOE COEIMHEHUE IPOBOJHUKOB.

PaGota ®m MomHOCTh dJeKTpuyYeckoro Toka. 3akoH Jlxoyns—Jlenna.
DJIEKTPUYECKHE LIETH U TTOTPEOUTENH IEKTPUUECKON Heprun B ObITy. KopoTkoe
3aMEBIKaHHUE.



ITocrossHHBIE ~ MarHuThl.  B3auMoOneWCTBHE  IOCTOSHHBIX ~ MAarHHUTOB.
MaruauTtHoe nosie. MarHuTHOE MoJjie 3eMJIM U €ro 3Ha4€HUE JJI KU3HHU Ha 3eMIie.
OneiT  Opcrega. MaruuTHoe mMoJie  3JIEKTPUYECKOro Toka. llpumenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJIA HA IPOBOJHUK C TOKOM.
DNEeKTpOABUTaTEIb IOCTOSHHOIO TOKa. VCnosib30BaHME 3JIEKTPOABUIaTEIEd B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnbitel Dapanes. SABneHue sneKkTpoMariuTHOW uHAyKIuu. [IpaBusio Jlenna.
DIIeKTpOreHeparop. CnocoOn1 MOJTyYCHUS BJICKTPUYECKOMN SHEPIUU.
DIIEeKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX HCTOYHHUKAX SHEPTHUHU.

JlemoHCcTpanum.

[E—

BJIGKTpI/IBaHI/IH TCJI.
I[Ba poaa 3JICKTPHUUYCCKHUX 3apsAd0B U B3aHMOHeﬁCTBH€ 3aAPSAKCHHBIX

N

TeJ.

3 Y CTpOUCTBO U JICUCTBUE JIEKTPOCKOTA.

4 DIIEKTPOCTATUYECKAS] HHAYKIIHS.

5 3aKOH COXpaHEHUS IIEKTPUUECKUX 3aPsIO0B.

6. [1poBOAHUKY U TUDIICKTPUKH.

7 MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.

8 M cTOUHMKHN TOCTOSIHHOTO TOKA.

9. JIeCTBHS 3IEKTPUYECKOTO TOKA.

10.  DneKTpU4ecKHil TOK B KUIKOCTH.

11. T'a3oBbli pa3ps.

12. M3mepeHue CUilbl TOKa aMIIEPMETPOM.

13. M3mepeHue 3JIeKTpUUECKOro HAMPSKEHHS BOJIBTMETPOM.

14.  Peocrtar u Mara3uH CONPOTHUBIICHUMN.

15. B3aumojelicTBUE MOCTOSTHHBIX MAarHUTOB.

16. MoaenupoBaHue HEBO3MOXXHOCTH pa3jieeHUs MOIOCOB MarHuTa.

17. MopaenupoBaHue MarHUTHBIX TOJIEH MOCTOSSHHBIX MarHUTOB.

18.  OmeIT Dpcrena.

19.  MarnuTtHoe 1mosie Toka. DJEeKTPOMArHHUT.

20.  JlencTBHE MAarHUTHOTO ITOJISI HA TPOBOJHUK C TOKOM.

21.  DnekTpoaBUrartelib NOCTOSIHHOTO TOKA.

22. HccnenoBaHue SABICHUS JNEKTPOMATHUTHOW UHAYKIIHH.

23.  OmnbiTel @apanes.

24. 3aBUCHMOCTbH HaIpaBICHUS MHAYKIMOHHOIO TOKAa OT YCJIOBUU €ro
BO3HUKHOBEHHUS.

25.  DueKkTporeHeparop NOCTOSIHHOTO TOKa.

JlabopaTopHbie padoTHI U ONBITHI.

1. OneIThl TIO HAOMIOACHUIO AJICKTPHU3AIMU TNl WHAYKIWMEH W TpU
CONPUKOCHOBEHHUH.



2. HccnenoBanne NeUCTBUSA DIEKTPUYECKOIO I0JIA HA MPOBOJHUKHU U
JIVDJIEKTPUKHU.

3. COopka u mpoBepka padOThl BJAEKTPUUECKON IEeNH MOCTOSHHOTO
TOKa.

4. W3mepenne u peryaupoBaHie CHIIbI TOKA.

5. W3mepenne u peryaupoBaHie HAMPSHKEHNUS.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HIYIIETO Yepe3 Pe3UucTop,
OT COTIPOTUBIICHUS PE3UCTOPA U HATIPSHKEHUS HAa PE3UCTOPE.

7. OnpIThl,  JIEMOHCTPUPYIOUIME  3aBUCHUMOCTb  JJIEKTPUUYECKOTO

CONPOTHUBJIEHUS MPOBOJHUKA OT €r0 JJIMHBI, TUIOMIAAN MOMEPEYHOIO CEYEHUS U
Marepuara.

8. [IpoBepka nmpaBuiia CI0KEHUS HAIPSHKEHUN MPU TIOCIIEI0BATEIIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

9. [IpoBepka mpaBuia i CUJIbI TOKA NIPU MapajuieIbHOM COEAUHEHUU
PE3UCTOPOB.

10.  Omnpenenenue pabOTHl JJIEKTPUUYECKOTO TOKA, HAYIIETO Yepes
pPE3UCTOP.

I11. OmnpeneneHre MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIACISEMOW Ha
pe3ucTope.

12.  HccrmenoBaHue 3aBUCMMOCTH CHJIBI TOKA, HAYIIETO YEPE3 JaMIIOUKY,
OT HaIIpsDKEHUS Ha HE.

13.  Omnpenenenue KIIJ] narpeBarensi.

14. MU ccinenoBaHue  MarHUTHOTO  B3aMMOJEHCTBHMSI  MOCTOSTHHBIX
MarHUTOB.

15. H3ydyeHne MarHMTHOIO TOJIS TIIOCTOSSHHBIX MAarHUTOB MpU HX
00BbEIMHEHUU U Pa3JICIICHUN.

16. HccrnenoBaHue JIEHCTBUSA DSIEKTPUYECKOTO TOKa HA MArHUTHYIO
CTPEJIKY.

17.  OnpITbl, AEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI B3aMMOACHCTBUA
KAaTyLIKHA C TOKOM M MarHuTa OT CHJIbI TOKa W HAMPAaBJICHUS TOKA B KaTYILKE.

18.  HM3ydeHue neMCTBHSI MAarHUTHOTO IOJIS1 HA TPOBOJAHUK C TOKOM.

19. KonctpyupoBaHue U u3ydyeHue paboThl 31EKTPOIBUIaTENS.

20. Hsmepenue KII/] anexTpoaBuraTeabHON yCTaHOBKH.

21.  OnbITel N0 UCCIEAOBAHUIO SIBICHUS 3JICKTPOMArHUTHON WMHIYKIIAU:
VICCJIEIOBAHNE U3MEHEHUI 3HAYEHUS U HAIlPaBJICHUS MHAYKIMOHHOIO TOKA.

9-ii ki1acc
Pa3nea 8. Mexannueckue siBJIEHHUS.

Mexannueckoe JBkeHHE. MarepuanbHas Touka. (Cuctema oTcuera.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWXKEHHs. PaBHOMepHOE NpsIMOJIMHENHOE
JIBUxkeHHe. HepaBHOMEpHOE MPAMOJIMHENHOE ABWKEeHUE. CpeHsIst 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKECHUMU.



VYckopenue. PaBHOyckopeHHOe mpsiMosiMHelHOe JBuKeHue. CBoOOJHOE
najenue. OnbiThl ["anumnes.

PaBHOMepHOE NBH>KEHHE IO OKpYKHOCTHU. [lepuon u yactora oOparieHus.
JIunelHas U yriaoBasi CKOPOCTHU. LIeHTpOCTpEMUTENBHOE YCKOPEHHUE.

[Tepsoiit 3akoH HptoTtona. Bropon 3akoH HeroroHa. Tpernit 3akoH HeroToHA.
[IpyHIMT Cynepro3uuuy CHJL.

Cuna ynpyroctu. 3akod ['yka. Cuiia TpeHusi: cujia TPEHUS CKOJIbKEHUS, CUia
TPEHUS TTOKOS, IPYTHE BHJIBI TPCHHSI.

Cuna TSXKECTH M 3aKOH BCEMUPHOIO TATOTEHHs. YCKOpEHUE CBOOOHOTO
nafgeHus. Jlmwxenue ruianetr Bokpyr Comnua. IlepBas kocMuueckass CKOpOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue MaTepHaJIBHOﬁ TOYKHU. AOCOJIFOTHO TBCPAOC TCIIO. PaBHOBecue
TBCPAOro TCJja C 3aerHH€HHOﬁ OCBIO BpalllCHU:. MOMEHT CHUJIBI. HGHTp TAXKCCTH.

Nmnynec tena. M3menenne nmnyibea. MIMImynse cruitbl. 3aKOH COXpaHEHUS
MMITyJIbca. PeakTUBHOE ABUKEHHE.

Mexanuueckass pabota M MOLIHOCTb. PaboTa cHIl TSXKECTH, YHPYTOCTH,
TpeHust. CBs3b dHepruu U padotel. [loTeHunanbHast SHEPTHs Tena, MOJHATOro Hajl
IIOBEPXHOCTHIO 3eMIM. [loTeHInanpHas sHEPrus ckaToi npykuHel. Kunetnueckas
sHeprud. TeopeMa 0 KMHETHYECKOM SHEPTHH. 3aKOH COXPAHEHHUS MEXaHMUYECKOU
DHEPIHUU.

JdeMoHcTpanuu.

1. Habmroienue MexaHn4ecKoro ABMXKEHUS TeJla OTHOCUTENILHO Pa3HbIX
TEJ OTCUeTa.

2. CpaBHeHUe yTEN U TPACKTOPUI ABUKEHHS OJJHOTO M TOTO K€ Tesa
OTHOCHUTEJILHO Pa3HbIX TeJl OTCYETA.

3. H3mepeHne ckopocTy U YCKOPEHHUSI TPSIMOJIMHEHOTO JBU)KEHUS.

4. HccnenoBanre Npu3HaKOB PaBHOYCKOPEHHOTO JIBUKEHUS.

5. Habnrogenue nBM>XeHHs Tejla IO OKPYKHOCTH.

6. Habnrogenne MexaHWYeCKUX SIBJICHUW, MPOUCXOJSAIINX B CHCTEME

orcuerta «Tenexka» TMpu ee paBHOMEPHOM M YCKOPEHHOM JIBUJKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

7. 3aBUCMMOCTh YCKOPEHHMS T€ja OT MAacChl Tejla W JACHCTBYIOIICH Ha
HETO CHUJIBI.

8. Hab6mronenue paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TETI.

9 HN3mMeHeHune Beca Tena npu yCKOPEHHOM JIBUKEHHH.

10.  Ilepenauya ummyJsbca Ipy B3aUMOJEHCTBUN TEN.
11. TIpeobpazoBaHus 3HEPTUU TIPHU B3aUMOJCHCTBUU TE.



12.  CoxpaHeHHe UMITyJIbca IIPU HEYIPYTOM B3aUMOJAEUCTBUU.

13. CoxpaHeHue UMITyJIbCca IIPU a0OCOTIOTHO YIPYTOM B3aUMOACHCTBUU.

14. HalGnroneHne peakTUBHOTO JABUKEHUS.

15. CoxpaneHue MexaHMUECKON YHEPTHH MIPU CBOOOTHOM IMaICHUH.

16. CoxpaHeHHME MEXaHWYECKOW HHEPrHMHM TpPU JBIKEHUH Tela TMOJ
JEUCTBUEM IIPYKUHBI.

JlabopaTopHbie padoOTHI U ONBITHI.

1. KoncTtpyupoBanue Tpakrta JUIsi pa3srOHAa U JAIbHEUIIETO
PABHOMEPHOTO JIBUKEHUS [IAPUKA WU TEJICKKHU.

2. OnpeneneHue cpeaHeld CKOPOCTH CKOJBXEHUA Opycka WiH
JIBH>KCHUS IAPUKA 110 HAKJIOHHOW IJTIOCKOCTH.

3. Onpenenenue yCKOpeHUs Teaa IpH paBHOYCKOPEHHOM JIBUKEHUU 11O
HAaKJIOHHOM IIOCKOCTH.

4. HccnenoBanre  3aBUCMMOCTM  IIyTH  OT  BPEMEHU  IIpHU
PAaBHOYCKOPEHHOM JIBU)KEHUHU 0€3 HayaIbHOU CKOPOCTH.

5. [IpoBepka TUMOTE3bI: €CIIU MPU PABHOYCKOPEHHOM JIBIKEHHUU 0€3

HayaJbHOU CKOpOCTH IIYTH OTHOCATCA KaK pgad HCUYCTHBIX UYHCCII, TO
COOTBCTCTBYHIOIIHC IIPOMCKKYTKH BPCMCHU OJNHAKOBBI.

6. HccnenoBanre 3aBUCMMOCTH CHIIBI TPEHUSI CKOJIBKEHUS OT CHUJIBI
HOPMAJILHOTO JaBJICHHUS.

7. Omnpenenenue kKodPphuireHTa TPEHUS CKOJIbKEHHUS.

8. Ornpenenenue KeCTKOCTH PYKUHBI.

9. Omnpenenenue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBHIKEHHUU

TeJa MO TOPU30HTAIBLHON MOBEPXHOCTH.

10. Ompenenenne pabOThl CUJIBI YNPYTOCTH TMPHU TMOIBEME Tpy3a C
WCITOJIb30BAHUEM HEIOABUKHOTO U MOBUKHOTO OJIOKOB.

11. M3yuyeHwue 3aKOHA COXPaHEHUS SHEPTUHU.

Pa3znen 9. Mexanndyeckue K0J1e0aHUA M BOJHBI.

Koneb6arenbHoe neukenne. OCHOBHBIEC XapaKTEPUCTUKH KOJICOAHUI: TIEPHUO/T,
4acToTa, aMIUIMTyAa. MareMaTu4ecKuil U NPy KUHHBIM MasTHUKU. [IpeBpaienue
DHEPTUU MIPH KOJIeOATETHHOM JIBHKCHHH.

3atyxawnme — KojeOaHus.  BbeiHyXaeHHble — kojieOaHusi.  Pe3oHaHc.
Mexanuueckue BosiHBI. (CBOWCTBA MEXaHMYECKUX BOJH. [IpomonbHble WU
MONEPEYHbIE  BOJIHBI. [[JIMHA BOJHBI M CKOPOCTh €€ PACHPOCTPAHEHUS.
MexaHu4eCKre BOJHBI B TBEPAOM TEJIE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa W BbIcOTa TOHa. OTpakeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.



JdeMoHcTpanuu.

1. HaoGmronenne xkonebanuii € oA JSHMCTBHEM CHUIBI TSHKECTH M CUIIBI
YIPYTOCTH.

2. HabGmronenue konebanuii rpy3a Ha HUTH U Ha MIPYKUHE.

3 HaGmroienne BeIHYXI€HHBIX KOJIeOaHUM U pe30HaHca.

4, Pacnpoctpanenue npo10IbHBIX 1 MOMEPEYHBIX BOJIH (HAa MOJIEIH).

5 HaGmroienre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6 AKyCTHYECKHUI PE30HAHC.

JlaGopaTopHbie paGoThI U ONBITHI.

1. OnpeneneHue 4acTOThl M TNEpPHOJA KoJeOaHUN MaTeMaTHU4ecKOro
MasTHHUKA.

2. OmnpeneneHne 4YacToTbl M IEpUOJA KOJICOaHMM MPYXUHHOTO
MasiTHUKA.

3. HccnenoBanre 3aBUCUMOCTH TIeproia KoJieOaHuil MOABEIIEHHOTO K
HUTH TPy3a OT JTMHBI HATH.

4. HccnenoBanre 3aBUCMMOCTH TMepuUoda KoJI€OaHUM NPy KUHHOTO
MasTHHKa OT MacChl Tpy3a.

5. [IpoBepka  HE3aBUCHMMOCTM  Iepuoja  KoyieOaHWl  Tpy3a,
MOJIBEIIEHHOT0 K HUTH, OT MacChl rpy3a.

6. OnpITHl, JI€MOHCTPUPYIOIIME 3aBUCUMOCTh MEpUOJa KOJIEOAHMI
IPYXKHUHHOT'O MasiTHUKA OT MaccChl Ipy3a U JKECTKOCTH MPYKUHBIL.

7. W3mepenne yckopeHus CBOOOJHOrO MaJeHHUSL.

Paszges 10. D1eKTpOMarHuTHOE 10J1€ M JJIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHUTHOE  MOJIE.  DJNEKTpOMAarHuTHele  BOJHBL.  CBOMCTBa
AJIEKTPOMArHuTHbIX BOJIH. [lIkama »JIeKTpoMarHuTHBIX BOJIH. lcmosb3oBaHue
BJIEKTPOMAarHUTHBIX BOJIH JJIsl COTOBOM CBS3U.

DJIeKTpOMarHuTHas npupoja ceera. CKOpocTh cBeTa. BomHOBBIE CBOMCTBA
CBETA.

JdeMoHcTpanuu.
1. CBoOiICTBA PJIEKTPOMATHUTHBIX BOJIH.
2. BoustHOBBIE CBOMCTBA CBETA.

JlabopaTopHbie padoThHI U ONBITHI.

1. MN3ydyeHne CBOMCTB DJIEKTPOMArHUTHBIX BOJH C  IIOMOLIBIO
MOOMIIbHOTO TenedoHa.



Pa3gea 11. CBeToBbIe AABJICHHUS.

JlyueBas  mogmens  cBera.  Mcrounukm — cera.  IIpsmonuHenHOE
pactipoctpanenue cBeta. 3atmenusi Connia u Jlynsl. Otpaxenue cBeta. [lnockoe
3epKaJio. 3aKOH OTPaKEHHUS CBETA.

[Ipenomiienne cBeta. 3akoH mnpenomieHust cBera. [lonmHoe BHyTpeHHee
OTpakeHue cBeTa. lCroib30BaHWE MOJHOTO BHYTPEHHEIO OTPAXEHHUS B
ONTHUYECKUX CBETOBOAAX.

JIunza. Xox nydert B smH3e. OnTuyeckas cucrema Qoroarmnapara,
MUKpPOCKOIIa M Tejeckona. ['Ja3 kak onTuYeckas cucrema. biau3opykocTh u
JATbHO30PKOCTb.

Paznoxxenue Oemoro cBera B crnektp. Omnbitel HploToHa. CroxeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

JdeMoHcTpanuu.

1. [IpssmonuHeHOE pacPpOCTPAHEHUE CBETA.

2. OTtpaxeHue cBeTa.

3. [Tonyyenne u300paxke€HU B IUJIOCKOM, BOTHYTOM U BBIITYKJIOM
3epKajiax.

4. [Ipenomnenue ceera.

5. OnrtuduecKkuii CBETOBO/I,.

6. XoJ nyueil B coOuparolei JInH3e.

1. XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

8. [Tomyyenune n300paxeHuit ¢ MTOMOIIIBIO JTMH3.

9 [Ipuniun aevictBus ¢oToarnmapara, MUKPOCKOTIA M TEJIECKOIIA.

10.  Mopaens rnasa.
11. Pa3znoxxenue 6ey10ro cBeTa B CIIEKTP.
12.  TlomyueHue Genoro CBETA MPU CIOKEHUU CBETA PA3HBIX 1[BETOB.

JlabopaTopHbie padOTHI U ONBITHI.

1. HccnenoBanre 3aBUCUMOCTH yTrila OTPaXXEHHUS CBETOBOTO Jyda OT
yTJia majeHusl.

2. N3yuenune XapakTepUCTUK HU300pKEHUS TpPEeJAMETa B IIIOCKOM
3epKaje.

3. HccnenoBanre 3aBUCHMOCTH YTJIa MPEJIOMIICHHSI CBETOBOTO JTyda OT
yTJia MaJIeHus] Ha TPAHUIIE «BO3IYX—CTEKIION.

4. [Tonydenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JIMH3BI.

5. Onpenenenue (HOKYCHOTO PpPACCTOSIHUS W ONTHYECKOW  CHJIBI

coOuparonien JTUH3HI.
6. OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.



7. OmnbITHl MO BOCHPHUATUIO I[BETa MPEIMETOB NpU MX HaOIIOJEHUU
Yyepe3 LIBETOBbIE (PUIIBTPHI.

Pa3znena 12. KBanroBble ABJICHUS.

OmneiTel Pezepdopaa u mnanerapHas Mmozenb aroma. Mojens aroma bopa.
Hcnyckanue v norsoiieHue ceeta atoMoM. KBauTtel. JInHeyaThie CIIEKTPHI.

PamnoaktuBHOCTE. Anb(a-, OeTa- u raMma-uznydeHusi. CTpoeHHuE aTOMHOTO
anpa. HyxionHas wmopens aromHoro szxpa. Msoromsl. PannoaxTuBHBIE
npespaiueHus. [lepuon nomypacnaza aTOMHBIX sIEp.

SAnepHbie peakiuu. 3aKOHBI COXpPaHEHHUS 3apsI0BOIO M MacCOBOI'O YHCE.
DHeprus cBsi3M aTOMHBIX snaep. CBsi3b Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenusd siaep. Ucrounuku 3Heprun CostHIla U 3BE3/I.

HnepHaﬂ OHCPICTHUKA. HeﬁCTBHH PadIOaKTHBHBIX I/IBJIyLICHI/Iﬁ Ha JKHUBBIC
OpraHHU3MBbI.

JdeMoHcTpanuu.

1. CnexTpel U3ITy4EeHUS U MTOTJIOLIEHNS.

2. CnexTpsl pa3aIn4HbIX Ia30B.

3. CnekTp BoAopo/a.

4. Habmonenue TpexkoB B kamepe Buiibcona.

5. Pabora cueTunka HOHU3UPYIOIIMX U3TYyUCHHI.

6. Perucrpanus usimy4eHus: IpUPOIHBIX MUHEPAIIOB U IIPOLYKTOB.

JlabopaTopHbie padoTHI U ONBITHI.

1. HabnrofeHune CruionHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

2. HUccnenoBaHnne TPEKOB: M3MEPEHHUE DHEPIUM  YacTULBI 10
TOpMO3HOMY TIyTH (110 hoTOrpadusim).

3. N3mepenne paanoakTUBHOTO (OHA.

IHoBTOpHUTEIBbHO-00001AOIUI MOAYJIb.

[ToBTOpUTENHEHO-0000MIAIOIINI MOAYJTb TIPEHA3HAYEH JIJISi CUCTEMATU3AINH
1 00001IIeHUS TPEAMETHOTO COICPIKAHUS U OIbITA IEATeTLHOCTH, TPUOOPETEHHOTO
Py U3YYCHUH BCEro Kypca (U3MKH, a TakKe JJIs MOATOTOBKA K OCHOBHOMY
rOCyJapCTBEHHOMY 3K3aMEHY MO (U3MKE JJIsi 00ydYalomuXcCsi, BRIOPABIIUX ITOT
y4eOHBIN MpeIMeT.

[Ipy n3yyeHnn JaHHOTO MOAYJISL PEAIU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
NeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeurnBaeTCsl JOCTUKEHNE MPEAMETHBIX U
METAnpeIMETHBIX  IUIAHUPYEMBIX  pe3yjibTaToB  o0yueHus, (dopMupyercs



CCTCCTBCHHO-Hay4YHas I'paMOTHOCTL: OCBOCHHMC HAY4YHBIX MCTOJO0B HCCIICAOBAHHA
SIBIICHUM INprupoabl M TCXHHUKH, OBJIAJICHUC YMCHUSIMU OOBSICHATH (I)I/ISI/I‘-ICCKI/IC
SABJICHUA, IIPUMCHSA IIOJYUYCHHBIC 3HAHWA, pCHIIaThb 3agadvd, B TOM YHCIIC
Ka4CCTBCHHBIC U SKCIICPUMCHTAJIbHBIC.

HpI/IHHI/IHI/IaHI)HO I[CHTCJ'ILHOCTHHﬁ XAPAKTCP JAHHOTO pa3Jciia pCalIn3yCTC:d
3a CUCT TOIo, 4YTO O6yan-OHII/I€CSI BBIIIOJIHAKOT 3adlaHUsdA, B KOTOPBIX HM
npeajraracrces:

Ha OCHOBE TIOJIYYEHHBIX 3HAHHMM pacrno3HaBaTh M HAYYHO OOBACHSITH
bu3nYecKue SBICHUS B OKPYIKAIOIIECH MPUPO/IC U TTOBCETHEBHOM JKU3HMU;

HCIIOJIB30BATh HAYYHBIC MCTOABI UCCIICIOBAHUA (I)I/IBI/I‘IGCKI/IX }IBJIGHI/H?I, B TOM
YUCJIC IJI IIPOBCPKU TUIIOTEC3 U IMMOJTYUCHUS TCOPCTHUICCKHUX BBIBOJOB,

OOBSACHATH HAyYHbIE OCHOBBI HA0O0JI€€ BaXKHBIX TOCTUKEHUI COBPEMEHHBIX
TE€XHOJIOTHUI, HAIPUMEP, MPAKTUUECKOTO HCIOIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
HPHEPrUM Ha OCHOBE 3aKOHA IMPEBPAILCHHS U COXPAHEHHS BCEX M3BECTHBIX BUOB
HHEPIUU.

I[Inanupyemble pe3yJibTAThl OCBOEHUSI PeIMeTa

N3yueHue Qpu3nMKu Ha ypOBHE OCHOBHOI'O OOIIEro 00pa30BaHMs HAIIPABIEHO
Ha JOCTHKCHHE JINYHOCTHBIX, METAPEMETHBIX M TIPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTATOB.

JINYHOCTHBIE Pe3yJIbTATHI

B pesynbrare uzydeHust (Gu3MKu Ha ypoBHE OCHOBHOTO 00111€T0 00pa3oBaHus
y obOyuaronierocst 6yayT copMUpOBaHbl CIECAYIONINE TUYHOCTHBIE PE3yIbTaThl B
YJacTH:

1) maTpMoTH4YECKOr0 BOCIMTAHUSA:

. NPOSIBJICHHE MHTEpeca K HMCTOPUM M COBPEMEHHOMY COCTOSIHUIO
pPOCCUNCKOM (PU3NUECKON HAYKH;

. LEHHOCTHOE OTHOILUEHUWE K AOCTUKEHHUSM POCCHUMCKUX YUYEHBIX-
(U3HUKOB;

2) I'PAKAAHCKOI0 U IyYXOBHO-HPABCTBCHHOI'O BOCIIMTAHUSA

. TOTOBHOCTh K AKTMBHOMY YYacTHIO B OOCYXKJICHHH OOIIECTBEHHO
3HAQYMMBIX M ATHYECKUX MNPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHHUEM
JOCTUXKEHUUN (PUBHUKY;

. OCO3HAHHE BAXHOCTU  MOPAIBHO-ITHUUYECKUX  IPUHIIUIIOB B
JEATEIIbHOCTH YYEHOTO;



3) 3cTeTH4eCKOro BOCIIUTAHMS

. BOCTIPUATHE OCTETUYECKHX KadecTB (DU3MUECKONM HayKd: ee
TapMOHUYHOTO ITIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'0 MO3HAHMS:

. OCO3HAaHWE IIEHHOCTH  (U3MYECKOM HAyKH Kak  MOIIHOTO
WHCTPYMEHTA II03HAaHWUS MHPA, OCHOBBI PA3BUTHSA TEXHOJIOTHM, Ba)KHEWILIEU
COCTaBJISIOIIEN KYJIbTYPBHI;

. pa3BuTHE Hay4YHOH JT10003HATEIBHOCTH, UHTEpeca K
UCCJIEN0BATENBCKON NEATEIbHOCTH;

5) dopMupoBaHus  KYJbTYPbl 3A0POBbSI M IMOLUOHAJIBHOIO
0J1aromoJIy4ms:

. OCO3HaHHWE IEHHOCTH 0e30TMacHOro oOpas3a >KW3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUpPE, BaXXHOCTH TIPaBWJI OCE30MacHOTO TIOBEICHUS Ha
TpPaHCIIOPTE, Ha JIOPOTaxX, C AJICKTPUICCKUM U TEIUIOBBIM OOOPYIOBaHHEM B
JIOMAIITHUX yCIIOBUSX;

. c(OpMUPOBAHHOCTh HaBbIKa pedieKCHH, MPU3HAHUE CBOETO TpaBa
Ha OMIMOKY W TaKOTO JKe TpaBa y IPYroro 4eioBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

. AKTUBHOE yYaCTHUE B PEIICHUU MPAKTUYECKUX 3a7a4 (B paMKaX CEMbH,
o0pa3oBaTeIbLHON OpraHu3aIllK, TOPOJIa, Kpasi) TEXHOJOTUYECKON U COIMATbHON
HaIpaBJICHHOCTH, TPEOYIOMIUX B TOM YUCIIEC U PU3NUECKUX 3HAHHM;

. WHTEpPEC K MPAKTUYECKOMY H3YUYEHHUIO TpodeccHii, CBSI3aHHBIX C
(bu3UKONH;

7) IKOJIOrH4eCKOr0 BOCIIMTAHUSA:

. OpUEHTAllUsI Ha NPUMEHEHHE (PU3NYECKUX 3HAHUHM Ui pelIeHUs
3aja4 B 00JIaCTU OKpY Karollel cpenbl, MIaHUPOBAHUS MOCTYIKOB M OLEHKHU HUX
BO3MOKHBIX MTOCIEACTBUAN JIJI1 OKPYKAIOIIEH CPEJIbI;

. OCO3HaHUE TIJIOOAIBHOTO XapaKTepa 3KOJOTMYECKUX NpoOJieM H
IyTEN UX PELICHUS;

8) ajanTanuu K U3MEHAKIIMMCS YCJIOBUSAM COLMAIBHON U NMPUPOTHOI
cpeabl:

. MOTPEOHOCTh BO B3aUMOJICHCTBUM TIPU BBHITIOJIHEHUH HCCIICIOBAHUIMA
U TPOEKTOB (U3UYECKOW HAIPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUAM

JPYTHX;



. IMOBBIICHUEC YPOBHA CBOE€H KOMIETEHTHOCTH qepe3 NPAKTHUYCCKYIO
ACATCIBbHOCTD,

. NOTpeOHOCTh B (OPMHUPOBAHWM HOBBIX 3HAHHWA, B TOM YHUCIC
bopMyIUPOBATh UIEH, TTOHATHS, TUTIOTE3HI O (PU3NIECKUX OOBEKTAX U SBICHUSAX;

. OCO3HaHWE Ne(UIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B
o0nactu GU3HKHY;

. IUTAHUPOBAHME CBOETO PA3BUTHUA B NPUOOPETEHHUH  HOBBIX
bu3NUecKuX 3HaAHU;

. CTPEMJIEHUE AHAIU3UPOBATH U BBISABIATH B3aUMOCBSI3H IIPUPO/IBI,
0OIIIECTBA U PKOHOMHKH, B TOM YHKCJIE C UCTIOIB30BAHUEM (PU3NYECKUX 3HAHMI;

. OLIEHKA CBOMX JEHCTBHI C YYETOM BIUSHUS HA OKPYKAIOIILYIO CpELy,

BO3MOKHBIX [VIOOAJIBHBIX MOCIIEICTBUM.
MeranpeamMeTHblie pe3yabTaThl

B pesynbTate ocBoeHHS TpOrpaMMbl MO (U3NKE Ha ypPOBHE OCHOBHOTO
oO1ero o6pa3oBanus y o0ydaromnierocsi OyayT copMUpOBaHbl MeTaNpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTNE T03HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbIC IEHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAIbHBIC  Y4YCOHBIC  JICUCTBUS,  PETYJISITHBHBIC
YHUBEpCaIbHbIC yUeOHBIC ICHCTBHU.

Ilo3naBaTe/ibHBIE YHuBEpPCaAJIbHbIC yqeﬁnble ﬂeﬁCTBHﬂ

Ba3oBble Jiornyeckue AecTBHA:

. BBEISIBIIATh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA OOBEKTOB
(ssBNIEHUI);

. yCTaHABJIMBATh  CYIIECTBEHHBIM  TMPU3HAK  KIaccu(UKaImy,
OCHOBAaHMsI /17151 0000ILIEHHS U CPAaBHEHUS,

. BBISBJISITh 3aKOHOMEPHOCTH M TMPOTHUBOPEUYHUS B pacCMaTPHBAECMBIX
(hakTax, TaHHBIX U HAOIIOJICHUSIX, OTHOCSIIUXCS K (PU3UICCKUM SIBJICHUSIM;

. BBISBJIATE  IPUYMHHO-CIICJICTBEHHBIE  CBS3M TP H3yYCHUU

¢u3nyecKux SBICHUH W MPOLECCOB, JENaTh BBIBOABI C HCIOIb30BAHUEM
JNEAYKTUBHBIX M HWHAYKTUBHBIX YMO3aKJIIOUE€HUHN, BBIABUTATh THUIIOTE3Bl O
B3aMMOCBA35X (PU3NUECKUX BEIUUNH;

. CaMOCTOATENLHO BBIOUPATH CIIOCO0 pelieHrs y4eOHON (r3HIecKoi
3a7layu  (CpaBHEHHE HECKOJIbKMX BApUAHTOB peEIIEHUs, BBHIOOp Haumbosee
MOJIXOJISITIIETO C YU€TOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBareLCKHe 1eMCTBUSA:

. UCIIOJIb30BaTh BOIPOCHl KAaK HCCIENOBATENbCKUM HHCTPYMEHT
MMO3HAHUS;
. MPOBOAUTL IO CaMOCTOSITEJIbHO COCTABJICHHOMY ILJIaHY OIIBIT,

HECJIOKHBIN (PU3HUECKUI IKCIIEPUMEHT, HEOOBIIOE HccleqoBaHrE (HU3UUECKOTO
SIBJICHUS,



. OIICHHUBAaTb Ha IMNPHUMCHUMOCTb MU JOCTOBCPHOCTL I/IH(i)OpMaIII/IIO,
IMOJIYYCHHYIO B X0AC UCCICAOBAHUA UIIN SKCIICPUMCHTA,

. CaMOCTOATENFHO  (popMynHupoBaTh OO0OOIIEHUS ¥ BBIBOABI TIO
pe3ynbTaTaM NPOBEJECHHOTO HAOJIIOIECHHUS, ONIBITA, UCCIEAOBAHMS;
. MPOTHO3UPOBATh BO3MOXKHOE JaJIbHEWINIeEe pa3BUTHE (PHU3NIECKUX

MpouecCCOB, a4 TAKIKC BBIIBHUIdaTb IPCAIIOJIOKCHUA 00 ux Pa3sBUTHU B HOBBIX
YCJIOBHUAX U KOHTCKCTAaX.

PabGora ¢ undpopmaumeii:

. NPUMEHATH Pa3IUYHbIC METOJbI, WHCTPYMEHTBHI W 3alpOChl TPH
MIOMCKEe W 0TOOpe MH(POPMAITUHU HIIM JTAHHBIX C YUSTOM MPEIOKCHHON YUCOHOM
bu3ndecKoi 3a1a4u;

. aHaIM3UpOBaTh,  CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH
uH(OPMAIUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHUS,
. CaMOCTOATENLHO BBIOMPATh ONTUMAIIBHYIO (OPMY MPEACTABICHUS

uHOpMaIlUU ¥ WJUTIOCTPUPOBATH pelIacMble 3aJayll HECIOXKHBIMH CXEMaMH,
JUarpaMMamu, UHOU Tpadukoil 1 UX KOMOMHAIUSIMU.

KOMMyHI/IKaTl/IBHbIe YHUBEPCAJIBHBIC y‘leﬁHble HeﬁCTBHH:

. B XxojJ¢ oOCyxaeHus yd4eOHOro wmarepuajna, pe3yJbTaToB
Ja00paTOPHBIX PadOT U MPOEKTOB 3aJ1aBaTh BOIPOCHI 10 CYIIECTBY 00CYKaaeMOit
TeMBbl U BBICKA3bIBAaTh WJICU, HAllCJICHHBIC Ha PEIICHHUE 3aJayd W IOJAep KaHue
0J1arokeaaTeaIbHOCTH OOIIEHMS,

. COIIOCTABIISATh CBOM CYXJICHMS C CYKICHUSMH JAPYIMX YYAaCTHUKOB
uanora, OOHapyXMBaTh Pa3IMUMe U CXOACTBO MO3HIIM;

. BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

. nyOJMYHO TPEACTaBIATh PE3YyJIbTAThl BBHITOJIHEHHOTO (DPU3UUYECKOTO
OMbITa (IKCIEPUMEHTA, UCCIIEIOBAHUS, IPOEKTA);

. NOHMMAaTh M  UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOM H
WHIUBUYaJIbHOM paOOThI MPU PEIIEHUH KOHKPETHON (PU3UUECKOM MPOOIEMBI;

. NPUHUMATh LM COBMECTHOW JESITEIBHOCTH, OpPraHW30BBIBATH

JNEUCTBUS IO €€ JOCTIKCHHIO: PAaCTIpeNesaTh POJIM, OOCYXIaTh IPOIECCH U
PEe3YJbTaThl COBMECTHOM pabOThI, 00001I1aTh MHEHUSI HECKOJBKHUX JIFOICH;

. BBITIOJTHATH CBOIO 4YacTh pabOThl, JOCTHTas Ka4eCTBEHHOTO
pe3yJibTaTa 1o CBOEMY HalpaBJICHUIO U KOOPAUHUPYS CBOM JACHCTBHS C IPYTHUMHU
YJIeHaMH KOMaH/IbI,

. OIICHMBATh Ka4yeCTBO CBOETO BKJIaga B OONUH TPOIYKT TO
KPUTEPUSIM, CaMOCTOSITEJILHO chOpMyTUPOBAHHBIM YYaCTHHUKAMHU
B3aUMOJIEUCTBHSI.



PerynsiTuBHbIE YHHBepPCcaJbHbIE YueOHbIe 1elCTBUSA
Camoopranusanus:

. BBISBJISITH MPOOJEMBI B JKU3HEHHBIX W YYEOHBIX CHUTYalLUsX,
TpeOYyIOIIMX JJIs peIIeHUS PU3NYECKUX 3HAHUM;

. OPUEHTUPOBATbCS B PA3JIMUHBIX MOAXOAAX INPHUHATHS PEIICHUN
(MHIMBUAYAJIbHOE, IPUHATHE PELICHUS B TPYMIIE, IPUHATHE PELLIEHUI TPYIIION);

. CaMOCTOSITENIFHO ~COCTAaBJISTh QJITOPUTM pEIICHUS (HU3HUECKOM
3aJlayy WM IIJ1aHa UCCIIEI0BAHMS C YYETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTUPOBATh NIPEIJIaraéMble BAPUAHThI pEICHUM;

. Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJ'Ib, SMOIUOHAJIbHBbIN HHTEJIEKT:

. JaBaTh aJCKBATHYIO OLEHKY CHUTyalluM W Tpeajararb IUIaH €€
U3MEHEHUS;

. OOBSACHATh NPHUYMUHBI JOCTHKEHUSI (HETOCTHUKEHUS) PEe3yibTaTOB
NEeSATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

. BHOCUTb KOPPEKTUBBI B JEATENBHOCTh (B TOM YHCIE B XOJA
BBIMIOJIHEHUSI (PU3UYECKOTO HCCIIEIOBaHUS WJIM NPOEKTa) Ha OCHOBE HOBBIX
00CTOATENBCTB, U3MEHMBIINXCS CUTYallNi, yCTaHOBJIEHHBIX OIIMOOK, BOZHUKILIUX
TPYAHOCTEN;

. OLICHUBATH COOTBETCTBUE PE3YJILTATA LIEJIU U YCIOBUSAM;

. CTaBUTh c€0s Ha MECTO JAPYroro 4ejJoBeKa B XOJE CIOpa WM
JMCKYCCUU Ha HAYYHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JAPYIoro;

. MPU3HABATh CBOE MPABO HA OLIMOKY MPH pelIeHnH (U3NUECKUX 3a1a4

HNJIN B YTBep)KlleHI/I}IX Ha Hay‘IHI::IC TEMBI U TAKOC K€ npaBo I[pyFOFO.
IIpenmeTHbIE pe3yabTaThI
7-1 KJaace

K koniy oOyueHuss B 7-mM KJiacce NpeaMETHbIC Pe3ybTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIIUXCSI YMEHUM:

. UCIIOJIb30BaTh MOHATHA: (PU3MUECKHE U XUMHYECKHE SBIICHUS,
Ha0JII0IeHUE, HKCIIEPUMEHT, MO/IeIb, TUTIOTE3a, €AMHUIBI (PU3NYECKUX BEIUYMH,
aToM, MOJIEKyJa, arperaTHbleé COCTOSHUSI BellecTBa (TBEpAOE, KHIKOE,
razoo0pa3Hoe), MEeXaHU4eCKOe JBWKEHUE (PaBHOMEpPHOE, HEPABHOMEPHOE,
PSIMOJIMHEMHOE), TPACKTOPUSI, paBHOJEHCTBYIOIAs cuiia, edopmanus (ynpyras,
rIacTuyeckas), HEBECOMOCTb, COOOIIAOITUECS COCY/IbI;

. paznuyaTth sBiAeHUS (IudQys3us, TEMIOBOE NBMXEHHE YaCTHIL
BEILIECTBA, PAaBHOMEPHOE JBHKEHHE, HEPABHOMEPHOE JBWKEHUE, HWHEPIUS,
B3aMMOJICUCTBHE TEJI, PABHOBECUE TBEPBIX TEN C 3aKPEIJIEHHOM OChIO BpaIlleHUS,
nepesavya JaBJICHUS TBEPIbIMHM TEJaMH, JKUJIKOCTSIMH M Ta3aMH, aTMOC(HEpHOe



JaBJICHUE, TUTABAHUE TeJl, MPEBPAICHUs] MEXAHUYECKOW SHEPIUH) MO OMHMCAHUIO
MX XapaKTEPHBIX CBOWCTB M HA OCHOBE ONBITOB, JEMOHCTPUPYIOIIMX JTAHHOE
buznyeckoe sBICHUE;

. pacmo3HaBaTh MPOSBICHUE HW3YYCHHBIX (U3MUCCKUX SBICHUHA B
OKpPYXKaIoleM MHUpPE, B TOM 4YHCIIe (U3UYECKUE SBICHUS B MPHUPOAC: MPUMEPHI
JIBUKEHHS C PA3JIMYHBIMU CKOPOCTSIMU B )KMBOW U HEKHBOMW MPUPOAE, NEHUCTBUE
CWJIBI TPEHHSI B TIPUPOJIC U TEXHHUKE, BIUSHUE aTMOC(PEPHOTO JABICHUS HA KUBON
OpraHu3M, IUIaBaHHWE PbIO, pblYard B TeEJI€ YEJIOBEKa, MPU STOM MEPEBOIUTH
MPaKTUYECKYI0 3a/layy B Yy4eOHYIO, BBIIENATh CYIIECTBEHHbIE CBOICTBA
(mpu3Haky) GU3NYECKUX SBICHUN;

. OMKCHIBATh M3YyUYECHHbIE CBOMCTBA TeNl W (U3UYECKUE SBIICHMUS,
UCTIOJNIBb3Ys (pr3nyecKkre BEeIMYMHBI (Macca, 00beM, IIIOTHOCTh BELIECTBA, BPEMs,
MyTh, CKOPOCTb, CPEIHASI CKOPOCTh, CHJIa YIIPYTOCTH, CHUJIa TSKECTH, BEC TEa,
CWJIa TPEHUS, 1aBlIeHHE (TBEPAOIO Teja, KUIAKOCTH, ra3a), BRITAIKUBAIOIIAS CHUJIA,
MexaHu4ecKkas padoTa, MOIIHOCTb, IJIEYO CUJIbl, MOMEHT CUJbl, KO3()PUIMEHT
MOJIE3HOTO JICHCTBUS MEXaHM3MOB, KMHETHUYECKAas M TMOTEHIUAJIbHAS SHEPrus),
NPy OMUCAHUM MPABUIBLHO TPAKTOBATh (U3UYECKUN CMBICH HCIOJIb3YEMbIX
BEJIMYMH, HMX OOO3HAUYECHHS W EIUHMIBI (U3NYECKUX BEJIUYUH, HAXOAUTh
dbopMyJibl, CBSA3BIBAIOIIME JaHHYI0 (U3UYECKYIO BEIMYUHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH IpaUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYHH;

. XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUYECKUE SBJICHUS U MPOIIECCHI,
UCIIOJIb3Ysl TIpaBuia CJIOXKEHUs CUJI (BIIOJIb OJTHOM MpsiMOit), 3akoH ['yka, 3aKoH
[Tackans, 3akoH Apxumena, MpaBUJIO paBHOBECHs pblyara (0J0Ka), «30JI0TOE
IPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUsS MEXAHWYECKOM HDHEPruH, IMPU 3TOM
JIaBaTh CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alHChIBATh €r0 MaTEMaTUYECKOe
BBIPAJKECHUE;

. OOBSICHATH (PU3MUECKHUE SBJICHUS, TPOLIECCHl U CBOWCTBA TEJ, B TOM
YUCIIE W B KOHTEKCTE CHUTyallMil NPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa:
BBISBJISITh [IPUYUHHO-CJICACTBEHHbIE CBSI3M, CTPOUTH OOBSCHEHHUE U3 1-2
JIOTUYECKHUX I1aroB ¢ ONMOpor Ha 1—2 U3ydYeHHBIX CBOMCTBA (PU3MUECKUX SBJICHUIA,
(bU3MYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

. pelIaTh pacyeTHbIC 3aauu B 1—2 NEWCTBUSI, UCIOIB3Ys 3aKOHBI U
(bopMyIbl, CBsA3bIBAIONIME (DU3UUECKUE BEIIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS
3aJlayu 3alUCBhIBaTh KPATKOE YCIOBWE, MOJCTAaBIATh (PU3NYECKHE BEITUYUHBI B
(GbopMyIIbI M IPOBOJIUTH PACUYEThl, HAXOIUTH CIPABOYHBIC JaHHBIC, HEOOXOIUMbIE
JUISL pEIIeHHs] 3ajiay, OIICHUBATh PEaTUCTUYHOCTh TMOJYyUYEeHHOW (u3nyeckomn
BEJINYUHBIL;

. pacno3HaBaTh MPOOIEMBI, KOTOPHIE MOXXHO PEIIUTh MPU TOMOITA
(GU3MYECKUX METOJOB, B OMNHCAHWUU HCCIICIOBAHUS BBIICISATH IPOBEPSIEMOE
npeanoyioxkeHue (TUMoTe3y), paszivyaTh M HMHTEPHPETHUPOBATH IMOTYyUYCHHBIH
pe3yJIbTaT, HaXOIUTh OIMMOKH B XO/JI€ OIBITA, JIeJIaTh BEIBOBI IO €TI0 pe3yJibTaTaM;

. MPOBOAUTL ONBITHI MO HAONIOACHUIO (DU3UYECKUX SBJICHUM WIH
bu3nuecKkux CBOMCTB Ted: (OPMYJIUPOBATh MNPOBEPSIEMbIE MPEATION0KECHHUS,
coOupaTh yCTAaHOBKY U3 MPEJI0KEHHOTO 000PYI0BaHHUSI, 3aMIMChIBATH XO/1 OIbITa
1 (HOpMyIMPOBAThH BHIBOJIBI;



. BBIIIOJIHATH IIPSIMBbIE U3MEPEHUS PACCTOSHUSA, BPEMEHHU, MACChI TeJa,
o0beMa, CHJIBI U TeMIepaTyphl C HCIOJb30BAHUEM aHAJIOTOBBIX M HU(POBBIX
npuOOpOB, 3aMUCHIBaTh MOKa3aHUs MPUOOPOB C yUETOM 3aJaHHOW aOCOIOTHOM
IIOTPEIIHOCTH U3MEPEHNN;

. IPOBOJAUTH HCCIEAOBAHUE 3aBUCHUMOCTH OJHOM  (U3HYECKOM
BEJIMYUHBI OT APYTOM C UCIIOIB30BAHUEM NPSIMBIX H3MEPEHUH (3aBUCUMOCTH ITyTH
PaBHOMEPHO JBHIKYLIETOCS TejJa OT BPEMEHM ABWKEHUS Tela, CHIIBI TPEHHS
CKOJIbKEHUSI OT Beca Teja, KadecTBa OOpabOTKM NOBEPXHOCTEH Ten W
HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOIIAJM COIPUKOCHOBEHHMS TEJ, CHIIBI
YOPYTOCTH OT YJUIMHEHUS MPYXXUHBI, BBITAJKHUBAIOIIEH CHJIBI OT 00beMa
IIOTPY’KEHHOM YacTH TeJla U OT IUIOTHOCTH YKUIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH T€Ja, OT INIyOUHBI, HA KOTOPYIO MOTPYKEHO TENO, YCIOBUH IIaBaHUS
TEJ, YCJIOBUIl paBHOBECHUS pbluara U OJIOKOB), y4acTBOBaTh B IIAHUPOBAHUU
y4eOHOr0 HCCIIE0BaHusl, COOMPATh YCTAHOBKY U BBIIOJIHATH U3MEPEHUS, CIEIYS
NPEMIOKEHHOMY IUIaHy, (PUKCUPOBATh PE3YyJIbTaThl MOTYYEHHON 3aBUCHMOCTH
(U3MYECKUX BEJIMYMH B BHJE MPEUIOKEHHBIX TaONHI] M rpaduKoB, JeIaTh
BBIBO/IbI IO PE3YJIbTaTaM UCCIIEI0BAHMUS;

. IIPOBOJUTH KOCBEHHBIE H3MEPEHUS (PU3NUECKUX BETNYMH (TUIOTHOCTD
BEILECTBA JKUJIKOCTU W TBEPJAOrO Tela, CHJIA TPEHUS CKOJBXEHUS, HaBJICHHUE
BO3/lyXa, BBITAJIKUBAIOLIASA CHJIA, JIEWCTBYIOIIAs HA MOTPY>KEHHOE B KUIKOCTh
TENO, KOd()(PUIMEHT MOJE3HOr0 JEHCTBUS MPOCTBIX MEXAaHU3MOB), CIEIy
OPEUIOKEHHOW MHCTPYKLMHU: TIpU  BBIIOJIHEHUUM U3MEpPEHUM  coOupaTh
DKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYUCIISITh 3HAYEHUE UCKOMOM BEJIMYHHBI;

. cOONIO/IaTh TpaBWJIa TEXHUKKM O€30MacHOCTH TNpu pabore ¢
71a00paTOPHBIM 000PYAOBAHUEM;
. yKa3blBaTh TPUHIMUIBI JIEUCTBHUS MPUOOPOB M  TEXHUYECKUX

YCTPOMCTB: BEChI, TEPMOMETP, AMHAMOMETP, COOOIIAIOIINECS COCYbI, OapoMeTp,
phIUar, MOABMKHBIN W HETIOABMKHBIN 0JI0K, HAKJIOHHASI TNTOCKOCTH;

. XapaKTEePU30BaTh TPUHIIUIEI JCHCTBUS HM3YyYCHHBIX NPHOOPOB |
TEXHUYECKUX YCTPOMCTB C OMOPOH HAa MX OMUCAHUSA (B TOM YHCJIE: MTOAIIAITHAKH,
YCTPOWCTBO BOJOMPOBO/AA, THUIPABIMYCCKUN TIPEcC, MaHOMETp, BBICOTOMED,
MOPIIIHEBON HACOC, apeOMETp), MCMOJIb3ysl 3HAHUS O CBOMCTBAxX (PU3MUECKUX
SIBJICHWIA W HEOOXOAMMbIC (PU3NIECKHE 3aKOHBI 1 3aKOHOMEPHOCTH;

. NPUBOAUTh TIPUMEPHl (HAXOAUTh HMHPOPMALIUIO O TIPUMEPAX)
MPAKTUYECKOTO UCTIOJIb30BaHUS (DU3UYECKUX 3HAHUHN B TIOBCETHEBHOM JKU3HU JIJIS
oOecrieueHus: OE30MaCHOCTH MpU OOpalieHuH C MpUOOpaMu U TEXHUYECKUMU
YCTPOWUCTBAMH, COXpaHEHUsS 370POBbS M COOJIIOJCHHUS HOPM HKOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH Cpeae;

. OCYIIECTBJISTh OTOOp HMCTOYHUKOB HMH(OpPMAIMM B HHTEPHETE B
COOTBETCTBHH C 33/TAaHHBIM ITOMCKOBBIM 3aITPOCOM, Ha OCHOBE MMCIOIITUXCS SHAHHH
U IyTEM CPaBHECHMS PA3JIMYHBIX UCTOYHHUKOB BBIICIATH MH(GOPMAIHIO, KOTOPAs
SIBJIICTCSI IIPOTUBOPEUYNBON MJIM MOYKET OBITH HEJIOCTOBEPHOM;

. UCIIOJIP30BaTh TIPHU BBHITIOJIHGHWHM YYE€OHBIX 3aJlaHUd HAy4HO-
MOMYJIIPHYIO JIUTEPaTypy (PU3NYECKOTO COJMEep)KaHMS, CIIPAaBOYHBIC MaTEPHAIIbI,



pecypcel cetu HHTEpHET, BIAAeTh INpUEMaMU KOHCIEKTUPOBAHUS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONM 3HAKOBOW CUCTEMBI B IPYTYIO;

. CO3/1aBaTh COOCTBEHHBIE KPATKHE MICHbMEHHBIE U YCTHBIE COOOIIICHUS
Ha OCHOBE 2—3 UCTOYHHUKOB HH(POpMAIUH (PU3UUECKOTO COACPKAHUS, B TOM YHCIIE
nyOJIMYHO JeNiaTh KPAaTKHE COOOIEHUsI O pe3ysbTarax MPOEKTOB MU Y4eOHBIX
WCCIIEIOBAHUM, MPH 3TOM TPAMOTHO MCIIOJIB30BaTh HM3YUYEHHBIM MOHATUNHBIN
anmapat Kypca GU3HMKH, COMPOBOKIAThH BHICTYTIIICHUE MPE3EHTAIUEH;

. IIPU BBITIOJIHEHUU YYEOHBIX TPOECKTOB U UCCIIEI0BAHUM pACTIPEICIIATh
00s13aHHOCTH B TPYIIIE B COOTBETCTBUH C MTOCTABICHHBIMU 3aJ[a4aMHU, CICTUTH 3a
BBINIOJIHEHUEM IUTaHA JCHCTBUM, aJeKBaTHO OLIEHUBATh COOCTBEHHBIM BKIIAJ B
JEATEIIbHOCTh TPYMNIbl, BBICTPAUBaTh KOMMYHUKAaTUBHOE B3aWMO/JICHCTBUE,
YUYUTHIBAsE MHEHUE OKPYKAIOIINX.

8-1i ki1ace

K xoHiry oOyueHusi B 8-M KJjiacce mpeaMeTHbIE Pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUINA:

. UCIIOJIb30BaTh MOHATHS: Macca W Ppa3MeEpbl MOJIEKYJ, TEIJIOBOE
JNBUKEHWE aTOMOB W MOJIEKYJ, arperatHbleé  COCTOSIHMSI ~ BEIECTBa,
KpUCTAJUIMYECKHE U aMOp(HbIE Tela, HACBHIIICHHBIA M HEHACBIUIEHHBIM Map,
BJIQXKHOCTh BO3/lyXa, TEMIIEpATypa, BHYTPEHHSISI SHEPIUs, TEIIOBOM JIBUraTeb,
AIIEMEHTAPHBINA AJEKTPUUECKUN 3apsll, AJNEKTPUYECKOE TI0Jie, MPOBOJHUKH M
JUAJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKUIA TOK, MArHUTHOE T10JIE;

. paznuuath  SIBIE€HUSA  (TEIJIOBOE  pacIIUpeHHe U CXKaTue,
TEeIIonepeaaya, TEIUIOBOE PABHOBECHE, CMAYMBAHME, KANWUISPHBIEC SBICHUS,
UCIapeHue, KOHJACHcalus, IUIaBJI€HUE, KpUCTaM3auusi (OTBepAeBaHUE),
KUIIEHUE, Temonepeaadya (TEMIONPOBOJHOCTb, KOHBEKIUS, H3Iy4YCHHE),
NIEKTPU3aLUs T, B3aUMOJACHCTBUE 3apsAA0B, NEHCTBUS dJIEKTPUUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHHE, B3aUMOJECICTBUE MATHUTOB, ACHCTBUE MATHUTHOTO MOJISI HA
IPOBOJHUK C TOKOM, OJEKTPOMAarHUTHAasT WHAYKUHWSA) 1O OINUCAHUIO UX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOMIMX JIaHHOE
(bu3nUecKoe SIBICHHUE;

. pacno3HaBaTh MPOSBICHUE HW3YYEHHBIX (U3MUECKUX SBJICHHUA B
OKpYXalollleM MHpEe, B TOM uucie (U3NUECKUE SBICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSKEHUE M KAMWUISPHBIE SIBJICHUS B MPUPOJIE, KPUCTAUIbI B
npupone, wusnydenue CosHLa, 3amep3aHHe BOJOEMOB, MOpPCKHE Opu3bl,
oOpa3oBaHME pPOCHI, TyMaHa, UHEs, CHEra, 3JICKTPUUECKUE SIBICHUS B aTMochepe,
AJIEKTPUYECTBO KUBBIX OPraHW3MOB, MarHUTHOE M0JIe 3eMJIH, JIpeid MoI0CoB,
pOJIb MAarHUTHOTO TOJISA JUIsl JKM3HM Ha 3emile, MOJIAPHOE CHUSHUE, IPH 3TOM
NEPEeBOAUTh MPAKTHUUECKYIO 3a7adyy B Y4YEOHYIO, BBIACNATH CYIICCTBEHHbBIC
CBOMCTBA (TIpU3HAKK) (DU3UIECKUX SIBIICHUI;

. ONMKCHIBATh M3YyUYECHHbIE CBOMCTBA TeNl W (DU3UYECKUE SBIICHHUS,
UCTIONIb3ysl (PU3MYECKUE BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsSS DSHEprus,
KOJIMYECTBO TEIUIOTHI, yJeNbHAs TEIJIOEMKOCTh BEILECTBA, y/eNIbHAs TEmioTa



IUIABJICHUS, YAENIbHAs TEIJIoTa NapooOpa3oBaHMsl, yJ€lbHAsl TEIUIOTa CrOpaHUs
TOIINBA, KOA((DUILIMEHT MOJIE3HOTO JEHCTBHS TEIUIOBOI MAIIMHbI, OTHOCUTEIbHAS
BIQXXHOCTb BO31yXa, DJJICKTPUYCCKUU 3apsl, CHJIA TOKA, DIEKTPUYECKOE
HaIpsKEHUE, CONPOTUBIICHUE TPOBOIHUKA, YAECIBHOE COTPOTUBIIEHUE BEIIECTBA,
paboTa M MOUIHOCTh JJEKTPUYECKOTO TOKA), NPH ONUCAHUU MPABHIIBHO
TPaKTOBaTh (DU3MUYECKUNA CMBICT HCIHOJIB3YEMBIX BEJIWYUH, OOO3HAUCHHUS U
eIUHULBI (PU3UUECKUX BEIWYHH, HAaXOAUTh (POPMYIIbI, CBSA3BIBAIOIINE JTAHHYIO
(U3NYECKYI0 BEIMYMHY C APYTUMHU BEIUYMHAMHU, CTPOUTH I'paUKU MU3yUYEHHBIX
3aBHCUMOCTEN (PU3NUECKUX BEINUUH;

. XapaKTepU30BaTh CBOMCTBA Tell, PU3NUYECKUE SIBICHUS U IPOLECCHI,
WICITIOJIb3Ys] OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-KMHETHYECKOU TEOPUU CTPOCHUS
BELIECTBA, MPUHUUI CYNEPHO3UIUM TOJEH (Ha Ka4YeCTBEHHOM YpPOBHE), 3aKOH
COXpaHEHUs 3apsaa, 3akoH OMa JuIs yyacTka Lend, 3aKoH Jxoyins—JIenna, 3akoH
COXpaHEHUs! SHEPIHUH, MPU 3TOM JABATh CIOBECHYIO (POPMYIMPOBKY 3aKOHA H
3aIUCHIBATh €T0 MATEMATUYECKOE BBIPAKEHUE;

. OOBACHATH (PM3HUECKHUE MPOLIECCH] U CBOMCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE€ CHUTyallld IPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BBIABISITH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JTOTMYECKUX I1aroB
Cc onopod Ha |-2 H3yYeHHBIX CBOWCTBA (DU3UUYECKUX SBICHHUM, (PU3UUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEW;

. pelaTh pacyeTHbIE 3aJadd B 2—3 JEUCTBUSA, UCHOJB3Ysl 3aKOHBI U
(dopMyIibl, CBS3bIBAIOLINE (PU3MUECKHUE BEMYMHBI: Ha OCHOBE aHAJIW3a YCJIOBHS
3a1a4Md  3aIIMCHIBATh KPATKOE YCIOBHUE, BBIABIATH HEIOCTATOK JAHHBIX IS
pelIeHus 3a]a4ul, BEIOMPaTh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE IS €€ PELICHMUS,
IIPOBOJUTH PACUETHI U CPABHUBATH MTOJyUEHHOE 3HaUCHHUE (PU3HUECKOMN BETMUMHbI
C U3BECTHBIMHU JJaHHBIMY;

. pacno3HaBaTh NPOOJEMbI, KOTOPHIE MOXXHO PEIIUTh MpPU MOMOLIA
(GU3MYECKUX METOJOB, HCHOJb3ys ONUCAHUE MCCIEIOBAHUSA, BBIIACISThH
IIPOBEPSAEMOE MPEANOI0KEHNE, OLIEHUBATh MPABUIBHOCTD MOPAJIKA MMPOBEICHUS
WCCIIEIOBAHUSI, 1€JIaTh BBIBOJBL;

. IPOBOJUTH OMNBITHI MO HAOMIOACHHUIO (DU3UYECKUX SBICHUN WIH
(bu3MYecKux CBOWCTB Ten (KanmWUIpHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3[yXa OT €ro o0beMa, TEeMIepaTypbl, CKOPOCTH MpoOlLecca OCThIBAHMUS U
HarpeBaHusi NpU H3JIYYEHHH OT [BeTa H3Jydawomeld (Toriomaroei)
IIOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOABI OT TEMIIEPATYPHI )KUAKOCTU U IUIOLIAIN
€€ IIOBEPXHOCTH, DJIEKTPU3aLMs TEl U B3aUMOJECHCTBUE JIEKTPUUECKUX 3aps0B,
B3aMMOJICHCTBUE IIOCTOSHHBIX MAarHUTOB, BU3yalM3alus MarHUTHBIX IIOJIEN
IIOCTOSIHHBIX MAarHUTOB, JAEHWCTBUS MAarHUTHOIO IIOJISI HA IIPOBOJAHHUK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JEKTPOJABHUraTeNsl MOCTOSHHOTO TOKA):
bopMyupoBaTh MPOBEpPSEMbIE MPEANOI0XKEHHs, COOUMpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO0 000pYNOBAaHMSI, OMUCHIBATH XOJ OMNbITa W (HOPMYIUPOBATH
BBIBO/IbI;

. BBITIOJIHATD MPSMBIE U3MEPEHUS TEMIEPATYpPbl, OTHOCUTEIBHOMN
BJI&KHOCTH BO3JyXa, CHJIbI TOKA, HANPSIKEHUS C MCHOJIB30BAHUEM AHAJIOTOBBIX



npuOOpPOB U TaTYUKOB (PU3NYECKUX BEJIUYUH, CPABHUBATH PE3YJIbTaThl U3MEPEHUI
C y4€TOM 3aJJaHHOI a0COIIOTHOM NMOTPENHOCTH;

. IPOBOJUTH HCCIEAOBAHHUE 3aBHUCHUMOCTH OJHOM  (U3HYECKOM
BEJIMYMHBI OT JPYrol C HMCIOJIb30BAHUEM IMPSAMBIX H3MEPEHUN (3aBUCUMOCTb
CONPOTHUBJIEHUS NMPOBOJHHUKA OT €r0 JUIMHBI, TUIOIIAAN IOIEPEYHOIO CEYEHUS U
YAEIBHOTO CONPOTUBIICHUS BEIIECTBA IPOBOJHNKA, CHJIBI TOKA, UAYIIErO 4epe3
IIPOBOJHUK, OT HANIPSKEHUS HA MTPOBOAHUKE, UCCIEAOBAHUE MOCIEI0BATEIBHOTO
U TapaJyIeNIbHOTO COEAMHEHUH NPOBOJHUKOB): IUIAHUPOBATh MCCIIEAO0BAHUE,
cOOMpAaTh YCTAaHOBKY M BBINOJHATh U3MEPEHHUS, CIETys MPEAIOKEHHOMY IUIaHy,
(uKcHpoBaTh Pe3yJIbTaThl MOJYUYEHHON 3aBUCHMOCTH B BH/JIE TaOIMIL U TPaUKOB,
JieNaTh BBIBOJIBI 110 PE3YJIbTATAM MCCIICIOBAHUS;

. IPOBOIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUUUH (yIeIbHAs
TEIUIOEMKOCTh BEILECTBA, CONPOTHUBIICHUE IPOBOJHHUKA, paboTa U MOIIHOCTh
ANEKTPUYECKOr0 TOKA): IIIAaHUPOBATh U3MEPEHHUSI, COOMPATH IKCIIEPUMEHTATIBLHYIO
YCTAHOBKY, CIEeQysl TMpPEIJOKECHHOM HWHCTPYKLUH, W BBIYUCIATH 3HAYEHUE
BEJINYMHBIL;

. coONI0aTh MpaBWIa TEXHUKM O€30MacHOCTH Npu padoTe ¢
71a00paTOPHBIM 000PY0BaHUEM;
. XapaKTepU30BaTh MPHUHIUIBI JCUCTBUS H3YYEHHBIX TPUOOPOB U

TEXHUYECKUX YCTPOWCTB C OMOPOM HA MX ONUCaHusA (B TOM YHUCIE: CUCTEMA
OTOIUIEHUS JIOMOB, TUIPOMETp, MapoBas TypOWHA, ammepMeTp, BOJBTMETP,
CUETYMK  DJIEKTPUUECKOHM  DSHEPruu,  AJIEKTPOOCBETUTENbHBIE  MPUOOPHI,
HarpeBaTeNbHbIE AIEKTPONPUOOPHI (IPUMEPHI), HIEKTPUUECKUE MTPETOXPAHUTEIH,
3JIEKTPOMArHUT, 3JEKTPOIBUIATEIb MOCTOSIHHOIO TOKa), MCIHOJb3Yys 3HAHUA O
CBOMCTBAX (PU3NYECKUX SBJIICHUN U HEOOXOIMMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

. pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTEIIbHBIC
npuOOphl MO CXeMaM M CXEMAaTUYHBIM PUCYHKaM (KHUAKOCTHBIM TEPMOMETP,
TEPMOC, TCUXPOMETpP, THUTPOMETp, JBUTATEIh BHYTPEHHErO CrOpaHus,
ANEKTPOCKOI, PEOCTaT), COCTaBIATh CXEMbl JJIEKTPUUECKUX Ieneil ¢
MOCJIEIOBATEIbHBIM M TapaJUiebHbIM COEIWHEHUEM D3JIEMEHTOB, pa3inyas
YCJIOBHBIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUECKUX 1IETEH;

. OPUBOAUTH TPHUMEPHl (HAXOAUTh MHPOPMALMIO O MPUMEPAX)
MPAKTHYECKOTO UCTIOIh30BaHUS (PU3NIECKUX 3HAHWUN B TIOBCETHEBHOM KU3HU JIJIS
oOecrieueHus: O€30MaCHOCTH TMpU OOpalieHuH C MpUOOpaMu U TEXHUYECKUMU
yCTpOMCTBaAMH, COXpPAaHEHUS 3/J0pPOBbS M COOJIOACHHUS HOPM 3KOJIOTHMYECKOTO
MOBEJICHUA B OKPY>KaKOIIEH Cpee;

. OCYIIECTBJIATh TMOUCK HHPOpMaUK (U3HUYECKOTO COJCPKAHUS B
MHTEpHETE, HA OCHOBE UMEIOIINXCS 3HAHUN U ITyTEM CPABHEHUS TOTIOJTHUTEIbHBIX
UCTOYHUKOB BBIICIATH MH(POPMAIUIO, KOTOPAasl SBJSETCS MPOTUBOPEUMBON WITU
MOKET ObITh HEIOCTOBEPHOM;

. UCTIONb30BaTh TMPHU BBITIOJHEHUW YYEOHBIX 3aJaHUN  HAYYHO-
NOMYJISIPHYIO JIUTEPaTypy (PU3NYECKOTO COJEp KaHMs, CIIPAaBOYHbIE MaTEpHAIbI,
pecypcel cetu VHTepHeT, BIajeTh NpUEMaMH KOHCIICKTHPOBAHHS TEKCTa,
npeodpazoBanusi ”HGOPMAILIUKA U3 OJTHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;



. CO3/aBaThb COOCTBEHHBIC IHMCHMEHHBIE H KpAaTKUE yCTHBIC
coobmienus, 06001Iast nHGOpPMAIUIO U3 HECKOIBKUX HCTOYHUKOB (DU3UUECKOTO
COJICP)KaHUs, B TOM YHUCJIC MyOJIMYHO MPEJACTABIIATh Pe3yIbTaThl IPOSKTHON WM
UCCIIC/IOBATEIILCKOM  JIEATENIFHOCTH, TIPU OTOM TPAMOTHO HCIOJBh30BATh
W3YYCHHBIN TOHATUHHBIA armapaTr Kypca (PU3UKH, COMPOBOXIATh BBHICTYILICHUES
MPE3CHTAIUEN;

. IIPH BBIITOJTHCHUN YYEOHBIX MPOCKTOB M UCCIICOBAHHNA (PU3NICCKUX
MPOIECCOB  pacHpeneNiaTh OOS3aHHOCTH B TPyMIe B COOTBETCTBUU C
MOCTaBJICHHBIMU 3aJladaMH, CIEJAWTHh 3a BBIMOJHCHWEM IUTaHA JEHCTBUN W
KOPPEKTUPOBATH €0, aJICKBATHO OIICHUBATh COOCTBCHHBIN BKJIA/ B JICATEITHHOCTh
IpyNIbl, BBICTpAaWBaTh KOMMYHHKAaTHBHOE  B3aWMOJICHCTBUE,  TIPOSBIISSA
TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

9-1i Ki1acce

K xoHiy oOyueHuss B 9-M KJjiacce NpeaMeTHbIE Pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUINA:

. WCIIOJIb30BaTh TOHSTHA: CHUCTEMa OTCUETa, MaTepualibHash TOYKa,
TPAEKTOpHUSI, OTHOCHUTEJIIBHOCTh MEXaHUYECKOTO JIBIDKCHHS, Jedopmarus
(ynpyrasi, TIacTHYecKasl), TpPEHHE, LEHTPOCTPEMUTEIIBHOE  YCKOpPEHHUE,
HEBECOMOCTh WM TMEPETPy3KH, LIEHTP TIKECTH, a0COIIOTHO TBEPJOE TEJO, IEHTP
TSOKECTH TBEPJOTO TeJa, paBHOBECHUE, MEXaHUUECKUE KOJeOaHus U BOJIHBI, 3BYK,
HH(PA3BYK U yIBTPa3BYK, AJICKTPOMArHUTHHIE BOJIHBI, IIIKajIa dJIEKTPOMAarHUTHBIX
BOJH, CBET, OJM30PYKOCTh M JAIbHO30PKOCTh, CHEKTPHl HCIYCKaHUS |
MOTJIOIIEHNS, allb(a-, 6eTa- U raMMa-u3Iy4YCHHS, H30TOIIbI, SICpHAs YDHEPTeTHKA;

. paznuyaTh SIBJICHUS (paBHOMEpHOE u HEPaBHOMEPHOE
MPSAMOJIMHEWHOE JIBUKEHHWE, PABHOYCKOPEHHOE TMPSIMOJIMHEHMHOE JIBUYKECHHUE,
CBOOOJIHOE TIaJICHWE TEJl, pPaBHOMEpPHOE JBWIKCHHE 110 OKPY>KHOCTH,
B3aMMOJICHCTBUE TEJ, PEAKTUBHOE JIBHKEHHUE, KoJie0aTelbHOe JBIKCHUE
(3aTyxaromue M BBIHYXKJEHHbIC KOJI€OaHUs), PE30HAHC, BOJIHOBOE JBHIKCHHUE,
OTPaXXEHHE 3BYyKa, MPSIMOJIMHEHHOE pPaCHpOCTpaHEHUE, OTPAKECHHE U
MPEJIOMIICHUE CBETA, ITOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIOKEHUE OEIoro
CBETa B CIIEKTP U CJOXKEHHE CIEKTpPaJIbHBIX IIBETOB, JUCIEPCHUS CBETA,
€CTEeCTBEHHAss PaJUOAKTUBHOCTh, BO3HHUKHOBEHHME JIMHEMUYATOro  CIIEKTpa
W3JIy4eHHUs) TIO OIMHCAHUI0 WX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUCECKOE SIBJICHUE;

. pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (U3MUECKUX SBJICHUA B
OKpYy>aroieM Mupe (B TOM yucie pu3ndeckue sSBICHUS B IPUPOJIE: MPUITUBHI U
OTJIMBBI, JIBHKEHHE TJIaHET COJTHEYHON CHUCTEMBI, pEaKTUBHOE JABUKCHUE KMBBIX
OpPraHU3MOB, BOCHPUATHUE 3BYKOB YKHMBOTHBIMH, 3€MIIETPICEHUE, CEMCMUYECKUE
BOJTHBI, ITyHaMH, 3XO0, [[BETA TEJI, ONITUYECKHE SIBJICHUS B IPUPOJIC, OMOTOTHYECKOE
JNEeUCTBUE BUIAUMOTO, YIBTPadUOIECTOBOTO M PEHTTCHOBCKOTO W3JyYCHUH,
€CTEeCTBEHHBIN pPAaJMOAKTUBHBIA (POH, KOCMHUYECKHE JIy4Yd, PaJTUOAKTUBHOE
W3JIy4YeHUE TPUPOJIHBIX MHUHEPAJOB, JNEUCTBUE PAJMOAKTUBHBIX H3JIyYECHUU Ha



OpraHu3M 4YeJOBeKa), MPU ATOM MEPEBOAUTH MPAKTUUECKYIO 3a/layy B YUEOHYIO,
BBIJIETISITh CYIIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3HMUECKUX SIBJICHMUIA;

. ONKCHIBATh M3YyYECHHBIE CBOMCTBA TeNl W (DU3IUYECKUE SBIICHHS,
UCTIONB3YS (PU3HUECKUe BEIMYUHBI (CPEIHsSST U MTHOBEHHAs CKOPOCThH Tejla MpHU
HEPaBHOMEPHOM JBUKEHUU, YCKOPEHUE, IEPEMEILICHHE, ITyTh, YIII0Basi CKOPOCTH,
CUJIa TPEHUS, CHJIa YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE CBOOOIHOIO MaJeHUs,
BEC Teja, UMIYJbC TEJa, UMITYJbC CHIIbI, MEXaHHYECKass padoTa U MOIIHOCTD,
MOTEHUHUAJIbHASL JHEPIrusl Teja, MOAHATOrO0 HaJ MOBEPXHOCTBHIO 3EMIIH,
MOTEHUIUAJIBHASL DHEPTUSl CHKATOW MPYKUHBI, KUHETUYECKAash DHEPIUsi, MOJIHAS
MEeXaHU4eCKasl SHEPTHUs, IEPUOJI U YacToTa KojeOaHu, IJTMHA BOJIHbBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKa3aTeb MPEJIOMIICHUS CPE/bl), MPH
OMKMCAHUH MPABUIILHO TPAKTOBATh (PU3UYECKUM CMBICI UCTIOIb3YEMbIX BEJIUYMH,
00O3HaueHUsT W eAUHMIBI (U3UYECKUX BEJIWYUH, HAXOAUTh (OpPMYIIbI,
CBSA3BIBAIOLIUE TAHHYIO (DU3UYECKYIO BETUUHUHY C IPYTUMH BETMYMHAMU, CTPOUTH
rpauKy NU3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJINYMH;

. XapaKTEepU30BaTh CBOMCTBA TeN, (PU3NUYECKUE SIBJICHUS U MPOLIECCHI,
UCIIOJIb3Ysl 3AKOH COXPAHEHUs 3HEPIUH, 3aKOH BCEMUPHOT'O TATOTEHHSI, IPUHIIMI
CYNEpIO3ULIMA CHJI, TPUHIUII OTHOCUTENBHOCTH ['anmuiesi, 3akoHbl HproTOHA,
3aKOH COXPAHEHHS UMITYJIbCA, 3aKOHBI OTPAXKEHUS U IPEJIOMIICHUS CBETA, 3aKOHBI
COXpaHEHUs 3apsAJ0BOr0 U MAacCOBOTO YMCEN MPH AJEPHBIX PEAKIUAX, P 3TOM
JlaBaTh CJIOBECHYIO (POPMYJMPOBKY 3aKOHA M 3aIUCHIBATH €r0 MaTEMaTHYECKOE
BBIPAKEHHUE;

. OOBACHATH (PU3UUYECKUE MTPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHUTyallMil IPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: BBIBIATH
IPUYUHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX LIaroB
C omopod Ha 2—3 H3YyYECHHBIX CBOWCTBA (HU3UYECKUX SBJICHHUM, (U3UYECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEW;

. pemaTh pacyeTHble 3ajaud (omuparomuecss Ha cuctemy u3 2-3
YpaBHEHUH), HCHOJB3YysS 3aKOHbI M (OpPMyJbI, CBA3bIBAOUIUE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHaliM3a yCJIOBUS 3aJa4M 3alKChIBaTh KPATKOE YCIOBHE,
BBISIBJIAITh HEAOCTAIOIIME WM W30BITOYHBIE [AHHbBIE, BBHIOMPATH 3aKOHBI U
bopMysbl, HEOOXOAUMBIE [JIsl PEIICHMs,, MPOBOJIUTH pAaCyYEThl U OLEHUBATH
PEANMCTUYHOCTD NOJYYEHHOTO 3HAUCHUS (PU3NYECKON BETMUNHBL;

. pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOIIU
(¢u3NYeCKuX METOJIOB, HCIIOJIb3YsS ONHMCAHWE MCCIEAOBAHUSA, BBIIEIATDH
IIPOBEPSAEMOE MPEAIOJIOKEHUE, OLICHUBATh MPABUIBHOCTD MOPsAJIKA ITPOBEICHHUS
UCCIIEIOBaHMsI, JIEJIaTh BBIBOJIbI, MHTEPIIPETUPOBATh PE3yJIbTaThl HAOIIOACHUN U
OIBITOB;

. IPOBOAUTH OMNBITHI MO HAOMIOAEHUIO (DU3MUECKUX SIBICHUM WIIH
bu3nuecKkux CBOMCTB Tell (M3yuyeHHE BTOpOro 3akoHa HblOTOHA, 3akoHa
COXpaHEHUS SHEPIUH, 3aBUCUMOCTb NIEPHOJIa KOJIeOaHUH MPYKUHHOTO MasiTHUKA
OT Macchl rpy3a U KECTKOCTH MPY>KUHBI U HE3ABUCUMOCTh OT aMIUIUTYbl MAJIbIX
KOJIeOaHM, MPSMOJIMHEITHOE pacpOCTpaHEHUE CBETA, Pa3jioKeHHue Oenoro cBeTa
B CIEKTp, M3y4YE€HHE CBOWCTB H300paXKeHHs B IUIOCKOM 3€pKajie M CBOWCTB
n300pakeHusl TpeaMera B COOUparoIiel JuH3E, HAOJI0JICHHE CIUIONIHBIX H



JUHENUYATBhIX CIIEKTPOB M3JIyYEHHUs): CAMOCTOSITEILHO cOOMpaTh YCTAHOBKY W3
U30BITOYHOTO HaOOpa 00OpyIOBaHUS, ONUCHIBATH XOJ ONBITA M €0 Pe3yJIbTaThl,
(GbOopMyITUpPOBATH BHIBO/IHI,

. IPOBOAUTH TPU HEOOXOAMMOCTH CEpPHUI0 TMPSIMBIX H3MEpEHUil,
OTIpeNIeNsisi CpelHee 3HAUCHHUE HM3MEpAEeMOl BeTUYMHBI ((POKYCHOE PacCTOSHUE
coOuparomied  JUH3bI), OOOCHOBBIBATH  BBIOOp  crHocoba  HM3MEPEHHS
(M3MepUTENHHOTO MPUOOpPA);

. IPOBOJNUTH HCCIIEJOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BEIUYUH C
UCIIOJIb30BaHUEM MPSMBIX H3MEPEHUH (3aBUCHUMOCTh IIyTH OT BPEMEHM IIpH
PaBHOYCKOPEHHOM JIBMJKEHUM O€3 HayalbHOM CKOpPOCTH, NEpUoAa KojeOaHui
MaTEMaTHYECKOI0 MasiTHUKA OT JAJIMHBI HUTH, 3aBUCUMOCTH YTJ1a OTPA’KEHUS CBETA
OT yrja MajJeHus W yrja NpeJoMJIeHUs OT yIia MajeHus): IJIaHUPOBaTh
UCCIIEJOBAaHHUE, CAMOCTOSTENBHO COOMPATh YCTAaHOBKY, (DUKCUPOBATh PE3YIbTATHI
MOJIyYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BUJIE TAaONHI U TpaduUKOB,
JIeNIaTh BBIBOJIBI TI0 PE3yIbTaTaM MCCIIEIOBAHMS;

. MPOBOIUTH KOCBEHHBIE M3MEpPEHUS (PU3MUECKUX BETUYHH (CpPEeIHSS
CKOPOCTh M YCKOPEHHUE Tella MPU PaBHOYCKOPEHHOM JBMKCHHH, YCKOpPEHHE
cBOOOIHOTO MAJACHHUS, )KECTKOCTh MPY>KUHBI, KO3(PPHUIIHMEHT TPEHHS CKOJIbKEHUS,
MexaHudeckas padoTa M MOIIHOCTh, 4YacToTa W MEepuoj KoJjeOaHui
MaTEeMaTHUECKOTO U TMPY>KUHHOTO MAasTHUKOB, ONTHYECKas CHia COOMparomieit
JUH3bl, PAJUOAKTUBHBIA  (OH): IJIAHMPOBaTh  U3MEPEHUs, COOMpaATh
HKCIEPUMEHTAIbHYIO  YCTAHOBKY U  BBINOJHATH  U3MEPEHMs,  CIeays
PEI0KEHHON MHCTPYKIMH, BBIYMCIIATh 3HAUCHUE BEJIMUMHBI U aHAJIM3UPOBATh
MOJTyYEHHBIE PE3YJIbTAThl C YUYETOM 3aJIaHHON MOTPEIIHOCTH U3MEPEHUM;

. cOONIOJIaTh TMpaBWJIa TEXHUKKM O€30MacHOCTH Tpu pabore ¢
71a060paTOPHBIM 000PYAOBAHUEM;
. pa3nuyaTh OCHOBHBIC MPU3HAKKA M3YyUYCHHBIX (U3MUECKUX MOJICIICH:

MaTepHuaibHas TOUKa, aDCOJIIOTHO TBEPIOE TEJIO0, TOYEUHBIH UICTOYHUK CBETA, JIyY,
TOHKas JIMH34, IJIaHETapHAasi MOJIE b aTOMa, HyKJIOHHAsI MOJIEIb ATOMHOTO S/1pa;

. XapaKTEepU30BaTh MPUHLMUIIBI JCHCTBUS M3YyYEHHBIX MHPHOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOW HA MX OMHUCAHMS (B TOM YHUCIE: COUIAOMETP,
JATYUKH TOJI0KEHUSI, PACCTOSIHUS U YCKOPEHMSI, paKeTa, 3X0JIOT, OYKHU, EPUCKOIL,
doToanmapar, ONTHUYECKHE CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETP, Kamepa
Bunbcona), wucnonb3yss 3HaHUS O CBOMCTBAX (DU3MYECKUX SBJICHUA U
He00XoauMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

. UCIIOJIB30BaTh CXEMbl M CXEMaTHYHBIE PUCYHKH M3yYEHHBIX
TEXHUYECKUX YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB U TEXHOJIOTMUECKHUX
IPOLIECCOB MPH PEIICHUU YYEOHO-TIPAKTHUECKUX 3a/1a4, ONTHUYECKUE CXEMBbI JIJIs
NOCTPOEHHUS N300paKEHHH B IMJIOCKOM 3epKajie U coOuparomiei JuH3e;

. OPUBOAUTH TpUMEPHl (HAXOAUTh MHPOPMALMIO O TPUMEPAX)
MPaKTUYECKOTO UCIOJIb30BaHUs (PU3MUECKUX 3HAHUHN B TIOBCEHEBHOM JKU3HU JIJIS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalieHUH C NpudOpaMu U TEXHUUYECKUMU
YCTPOMCTBAMM, COXpPAHEHUsS 370POBbS M COOJIIOJCHHUS HOPM HKOJIOTHYECKOTO
TOBEJICHUA B OKPYKAKOUIEH Cpele;



. OCYUIECTBJIATh MOUCK HHPOpMaluK (U3UYECKOTO COAECPKaHUS B
UHTEPHETE, CAMOCTOSATENBHO (OPMYIUPYsT MOUCKOBBIN 3alpOC, HAXOIUTh IyTH
OTpe/IeNIeHUs] JOCTOBEPHOCTH MOTYYSHHON NH(GOPMALMK Ha OCHOBE UMEIOIIUXCS
3HAHWI U JTOTIOJHUTEIbHBIX UCTOUYHUKOB;

. UCIIONb30BaTh TMPHU BBITIOJHEHUH YYEOHBIX 3aJaHUN HAYYHO-
MOMYJISIPHYIO JIUTEPATypy (PU3MUECKOro COAEp>KaHusl, CIIPaBOYHBIE MaTepUabl,
pecypcbl cetn HHTepHeT, BllageTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHONM 3HAKOBOM CUCTEMBI B JIPYTYIO;

. co3faBaTh COOCTBEHHbIE NMUCHMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE HH(OpMaAIMU U3 HECKOJIBKUX HCTOYHUKOB (DU3UUECKOTO COJEp KaHMUS,
nyOJMYHO TPENICTABIATh PEe3yJbTaThl MPOEKTHOM WM HCCIIEI0BATEIbCKON
JEATEIIbHOCTH, MPU 3TOM TPAMOTHO HCIIOIb30BaTh W3YYCHHBIM MOHSITUHHBIN
anmapar HM3y4yaeMoro pasjaena (U3MKM UM CONPOBOXAATh BBICTYIUICHHE
Ipe3eHTaluel ¢ yUeTOM 0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.

TemaTuyeckoe NVIAHUPOBAHUE

7-1 KJace

HauMeHnoBanme KonnyecTBo yacoB
Ne aieNoB M TeM DJieKTpoHHbIe (1UGPOBbIE)
o |P Beero KouTtpoasbHbie | [IpakTHYeCKHe | oGpaszoBaTebHbIE pecypehbl
MporpaMmbt paGoThI paGoThI




Paznen 1. ®u3uka u ee poJib B IO3HAHUHU OKPYKAKIIEr0 MUpPa

bubmmoreka ®IUC «MOA
®usznka — Hayka o
1.1 DHDOLE 2 LIKOJa» — lesson.academy-
PHpO content.myschool.edu.ru/03/07
DusHIeCKIe ®usuka, 7 ximace, DPIAOY
1.2 2 1 HAI1O «AxameMus
BETTMYHHBI
Munnpocsenienusa Poccumn»
EctecTBenno- ®uzuka, 7 xmacc, OPI'AOY
1.3 | HayuHBbII MeTon | 2 1 AI10 «Axagemus
MO3HaHUsA Munnpocsenienusa Poccumny»
Hroro 1o pazneny 6

Paznen 2. [lepBoHayajbHbBI

€ CB€ACHHSA 0 CTPOCHUH BellleCTBa

bubmmoreka PIUC «MOS

2.1 | Crpoenue BemectBa |1 IIKOJIa — lesson.academy-
content.myschool.edu.ru/03/07
JBmxenue Hu ®usuka, 7 ximace, PIAOY
2.2 | B3amMOIEHCTBHE 2 1 JAI1O «Axkagemus
YacTHIl BellecTBa Munnpocseuenusa Poccun»
ArDEraTHbL ®uszuka, 7 ximacc, OPI'AOY
2.3 p 2 HAI1O «AxaneMust
COCTOSIHUS BEIIIECTBA
Munnpocgenienus Poccumny»
Htoro no pazaeny 5
Paznen 3. /IBu:xeHue v B3auMojieiicTBHE TeJl
bubnnoreka ®I'MIC «MOSI
MexaHn4geckoe
3.1 BIDKCHIE 3 IITKOJIa» — lesson.academy-
A content.myschool.edu.ru/03/07
A P— vacea ®uzuka, 7 ximace, PI'AOY
3.2 PLUA, 14 1 JAI10 «Axagemust
IUIOTHOCTh
Musnpocsemenust Poccuny»
®usuka, 7 kmacc, PIAOY
3.3 | Cuna. Bungsl cun 14 1 2 JAI10 «Axagemust
Munnpocemienust Poccuny»
Uroro no pazneny 21

Paspnen 4. /laBienue TBepAbIX Tel,

JKHAKOCTEH U ra3oB

HaBnenue. Ilepenaua
JABJICHUST TBEPABIMU

bubmmoreka OPI'UC «MOS

4.1 TeIAMIL. KIIKOCTSIMIL 3 LIKOJa» — lesson.academy-
» KA content.myschool.edu.ru/03/07
1 Ta3aMHu
®uzuka, 7 xmacc, OPI'AOY
4.2 | JlaBaeHue KUIKOCTH |5 HI1O «AxameMus
Munnpocsemenust Poccuny»
ArmochepHoe ®uzuka, 7 xmacc, OPI'AOY
4.3 P 6 HI1O «Axkangemus
JaBJICHUE

Munnpocsemenust Poccnny»




JleficTne KuKocTH O®m3uka, 7 xiace, OPI'AOY
4.4 Eor X{gﬁf{ie s H;If; 7 2 3 HAI1O «AxameMus
Py Munnpocsemienusa Poccumn»
TEJO
Hroro 1o pazneny 21
Pa3nen 5. PaGora 1 MOITHOCTH. DHeprus
®dusuka, 7 xkinacc, PIAOY
5.1 |Pabora u momHOCTh |3 1 JIIO «Axanemust
Munnpocsemenusa Poccun»
®dusuka, 7 xkinacc, PIAOY
5.2 | IIpocThie MEXaHU3MHEI | 5 1 IO «Axanemus
Munnpocsemienusa Poccun»
Mexammeckas ®wusuka, 7 knacc, PDI'AOY
5.3 SHCDIHS 4 1 1 IO «Axanemus
P Munnpocgenienus Poccumny»
Utoro no pazaeny 12
®usuka, 7 ximace, PIAOY
[ToBTOpEHUE 3 AI10 «Axagemus
Musnpocsemenust Poccuny»
OBHIEE KOJIMYECTBO
YACOB IO | 68 4 12
I[MPOI'PAMME
8-i1 ki1ace
KonuyecTBo yacoB
Ne HaumeHnoBanue pa3nesioB u JunexkTpoHHble (uudpoBbIe)

n/m | TeM NporpamMmsl Beero Kontpousubie | [IpakTuueckue | ogpaszosarebHbie pecypebl
padoThI paéoTsI
Pa3nen 1. TenioBble siBJIeHUsI
Crpocte u cBOMHCTBA bubmnoreka ®I'MC «Mos
1.1 B:p S 7 TKOJIa — lesson.academy-
B content.myschool.edu.ru/03/08
®usuka, 8 kiacc, PrAOY
1.2 TemnoBsie npouecchl 21 1 5 AI10 «Axagemust
Munnpocseuenus Poccum
Htoro mo pazneny 28

Pa3nen 2. DiiekTpuyecKkne 1 MATHUTHBIE SIBJIE€HUSA

DneKTpuuecKue 3apsbl. bubmoreka @®ITUC «Mos

2.1 3apsokeHHbIE Tena W X |7 1 LIKOJIA» — lesson.academy-

B3aMMOJICHCTBHE content.myschool.edu.ru/03/08

IloCTOSTHHBIN JIEKTPHUYSCKUM Pm3uka, 8 knace, PTAOY

2.2 TO(; ° ? prHee 20 2 7 Ao «AxaneMust
Munnpocseuenus Poccun»

bubnmnoreka ®I'UC «Mos

2.3 MarHuTHbIE SIBJICHUS 6 1 1,5 IITKOTIa» — lesson.academy-

content.myschool.edu.ru/03/08




eKTDOMALHITHASL ®usuka, 8 xmacc, PrAOY
2.4 - Kpm{ 4 HAI1O «AxaneMust
AyKh Munnpocsemenus Poccumy
Hroro no pasneny 37
®usnka, 8 xiacc, PrAOY
[ToBTOpEHUE 3 AI1O «Axagemust
Munnpocseuenus Poccum»
OBHIEE KOJIMYECTBO YACOB 68 4 145
I1O ITTPOI'PAMME ’
9-ii k1ace
HauMeHOBAHME KouauyecTBo 4acon
Ne AIMEN0B W TeM DJIeKTpoHHBbIe (HHU(POBbBIE)
w/m P& Beero KonrpoubHbie | IpakTHyeckue | ogpazopaTesibHbIe pecypchl
nporpaMMbl paboThbI paboThI
Paznen 1. Mexanuueckue siBJeHUS
Mexanuveckoe bubmioreka ®OI'UC «Mos
1.1 | nBmkeHue u crmocoOsl | 10 1 mkona» — lesson.academy-
€ro OIHCaHUs content.myschool.edu.ru/03/09
®usuka, 9 ximace, PIAOY
1.2 | BzanmopetictBue Ten |20 1 3 JAI1O «AxageMus
Musnpocsemenust Poccuny»
®usuka, 9 kmacc, OPrAOY
1.3 | 3akonsl coxpanenus | 10 3 AI10 «Axagemus
Munnpocgenienus Poccumny»
Htoro no pazaeny 40

Paznen 2. Mexannueckue KoJie0aHHUS 1 BOJHBI

MexaHIecKe ®usunka, 9 kimace, PI'AOY
2.1 7 3 IO «Axanemus
KoJleOaHHs
Munnpocemienust Poccuny»
MexaHIICCKHe ®usuka, 9 xkiracc, PIAOY
2.2 8 1 3 JIIO «Axamemus
BOJIHBI. 3BYK
Musnpocsemenust Poccuny»
Uroro o pazaeny 15

Paznen 3. 3ﬂeKTp0MaFHHTHOC moJi¢ U JJIEKTPOMATrHUTHBIC BOJITHbI

DJIEeKTPOMarHuTHOE
Hoste p " ®uszuka, 9 xiacc, PI'AOY
3.1 6 2 AI10 «Axagemus
AJIEKTPOMAarHUTHEIE
Munnpocemienust Poccun»
BOJIHEI
Hroro o pazneny 6
Paznen 4. CBeToBbIE ABJIEHUA
3aKOHBI ®dusuka, 9 ximacc, DIAOY
4.1 |pacmpocTpaHeHus 6 2 IO «Axanemus
cBeTa Munnpocsemienust Poccuny»




JIMH3BI U ONTHYECKHE

®usuka, 9 kinacc, PIAOY

4.2 OHGODLL 6 3 IO «Axanemus
pHbop Munnpocsenienusa Poccumn»
Pasnoskenie  Genoro ®dusuka, 9 kiace, PIAOY
43 3 2 HI1O «AxameMus
CBETa B CIICKTP
Munnpocsemenusa Poccun»
Hroro no pazaeny 15
Pa3nen 5. KBantoBble siBjieHUSs
Hcnyckanue u ®usuka, 9 knace, PI'AOY
5.1 |mormomeHue  cBera |4 1 HI1O «AxageMus
aToOMOM Munnpocsenienus Poccumn»
CroocHie  ATOMHONO ®dusuka, 9 kinace, PIAOY
5.2 4 Tpa 6 1 IO «Axanemus
o Munnpocsemenusa Poccun»
duzmka, 9 kmacc, PI'AOY
5.3 | SlmepHble peakun 7 1 JIIO «Axamemus
Munnpocsemenust Poccuny»
Uroro no pazaeny 17
Pa3nea 6. IloBTOopuTe1bHO-00001AKOIINI MOAYJIb
IToBTOpEHME u
0000111eHHE ®usuka, 9 ximace, PIAOY
6.1 [comepxanusa  Kypca|9 2 A0 «Axanemus
¢m3ukun 32 7-9-i Munnpocsemenust Poccuny»
KJ1acc
Uroro no pazaeny 9
OBHIEE KOJIMYECTBO
YACOB 1O | 102 27

ITPO'PAMME




IIpoBepsiemblie TpeOoBaHus K pe3yabratam ocBoeHuss QOII u 3j1eMeHThI

coepKaHus

B ¢denepanpHBIX M perHOHANBHBIX MPOIEAypax OIEHKA KadecTBa 0Opa3oBaHUS

UCIIOJIb3YETCS
MIPOBEPSIEMBIX

nepedeHb  (koaudukaTtop) pacmpeleNeHHBIX IO  KiaccaM
TpeboBanuii k pesynapTatam ocBoeHuss OOII OOO u s31emMeHTOB

coJiepkaHus o pusmke.

7-1 KJace

IIpoBepsiemble TpeOOBaHu K pesyiabTaraMm ocBoenuss OOIIL

Kon
MPOBEPSIEMOT0
pe3yJjbTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHUSI OCHOBHOI 00pa3oBaTebHOi
nporpamMMbl OCHOBHOT'O 00111ero 00pa3oBaHus

1.1

Hcnons3oBaTh N3YUYCHHBIC TIOHATUA

1.2

Paznuuate sSBICHUS MO OMUCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3NIECKOE SIBICHUE

1.3

Pacrio3naBaTh mposiBICHNE H3YUEHHBIX (PU3MIECKUX SIBIICHUH B OKPYKAIOIIEM MUPE, B
TOM 4YHcie (U3NYCCKHUE SBJICHUS B MPUPOAEC, NMPU 3TOM IEPEBOAUTH MPAKTHUCCKYHO
3a/layy B y4eOHYIO, BBIJCNIATH CYIICCTBCHHBIC CBONCTBA (NIPH3HAKH) (DU3MUYECKUX
SIBJICHUN

1.4

OmnuceiBaTh N3y4EHHbIE CBOMCTBA TEJ U (PU3NYECKUE SBICHUS, HCIIONb3YS PU3NUECcKHe
BEJIMYHMHBI, IPH OMMCAHUY MPABHIILHO TPAKTOBATH (DU3NUECKUI CMBICI UCTIOIB3YEMBIX
BEJIMYMH, UX 0003HAUCHHS U €IMHUIBI (PU3NUECKUX BEIMYUH, HAXOAUTH (POPMYIIBL,
CBSI3BIBAIOLINE JAHHYIO (PM3MYECKYIO0 BEIMYHHY C APYTMMH BEIWYMHAMH, CTPOWUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEH (PU3NIECKUX BETHIMH

1.5

XapakTepru3oBaTb CBOMCTBa TeJl, (PU3MYECKUE SIBJICHHUS M MPOLECCH, HCIOb3Ys
W3ydYeHHbIC 3aKOHBI, MPH OSTOM JaBaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHA U
3aIlMCHIBATh €r0 MaTeMaTHUECKOE BBIPAKEHUE

1.6

OOBACHATH (U3NYECKHE SBICHH, MPOIECCHl U CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTyallnii MPaKTHKO-OPHUEHTHPOBAHHOTO XapaKTepa: BEISBISITh TPHYUHHO-
CJICJICTBCHHBIC CBSI3H, CTPOUTH 00BsICHEHHE U3 | - 2 JIOTMYECKUX IaroB ¢ Omopoi Ha 1
- 2 W3ydYeHHBIX CBOWCTBA (PHM3MUECKUX SIBICHWH, (QHU3MUECKUX 3aKOHA WIH
3aKOHOMEPHOCTH

1.7

Pemarp pacuerHsie 3amaum B 1 - 2 A€WCTBUS, UCHONB3yS 3aKOHBI U (POPMYIIHI,
CBs3BIBAIONINE (U3MYECKUE BEIMUYMHBI HAa OCHOBE aHalM3a YCJIOBUS 33Ja4u
3aMKChIBATh KPATKOE YCJIOBHE, TOJCTABIATh (PU3NUYECKUE BEIMYUHBI B (POPMYJIBI U
MMPOBOJINTH PACUYEThl, HAXOAUTh CIIPABOYHBIE JAHHBIC, HEOOXOIUMBIC IS PEIICHHUS
3aJ1a4, OIICHUBATh PEATMCTUYHOCTD MMOJIyYCHHOU (PU3NICCKON BEITMUNHBI

1.8

Pacrio3znaBate mpoONEMBI, KOTOpPBIE MOXKHO PEIINTh MPH TIOMOIIN (PU3MUECKUX
METOJIOB, B OINHCAHWM WCCJIEJOBAHMSA BBIIETATH IPOBEPSEMOE IPENON0KEHNE
(runotesy), pa3inyaTh M WHTEPIPETUPOBATH MOJYYEHHBIH Ppe3yNnbTaT, HaXOAUTh
OKOKY B XOJI€ OTBITA, JIEJIaTh BHIBOBI 110 €TI0 pe3ybTaTaM

1.9

[TpoBOIUTE OMBITHI 110 HAOIIOACHUIO (PU3MUYECKUX SIBICHUH W (PU3HMYECKHX CBOMCTB
Ten: (opMynHpOBaTH TPOBEPSIEMBIE TPEANONOKEHHS, cOOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTr0 000pYJ0BaHUS, 3aIIMUCHIBATE X0/l ONBITa U (POPMYJIUPOBATH BHIBOJIBI




1.10

BbInonHATh IpsiMBIE W3MEPEHUs C HCIOJIb30BAHHEM AaHAJOIOBBIX U IM(POBBIX
npubOpOB, 3amMCHIBaTh IMOKa3aHWA MPUOOPOB C yYETOM 3aJaHHOH aOCONIOTHOU
MOTPEIIHOCTH U3MEPEHUI

[IpoBoanTh HIcCIEMOBAaHNE 3aBUCUMOCTH OJHON (PM3UYECKON BETUYHHBI OT IPYTOU C
WCTIONBF30BAaHMEM TIPSAMBIX W3MEPEHH, yYacTBOBATh B IUIAHUPOBAHHH Y4eOHOTO
WCCIICIOBaHUs, COOUpaTh YCTAaHOBKY U  BBINONHATH W3MEPCHHS,  CICIYS
MPEeIJIOKCHHOMY TUIaHY, (DUKCHPOBATh pE3YJIbTaThl IOJIYYCHHON 3aBUCUMOCTH
(hM3HYeCKUX BENWYNH B BU/IE TIPEINIOKEHHBIX TAOIHUI] ¥ TPAQUKOB, AETATh BEIBOJIBI TIO
pe3yIbTaTaM HCCIEIOBAH

HpOBOI[I/ITL KOCBCHHBIC H3MCPCHUA (1)I/IBI/I'ICCKI/IX BCJIMYUH, CICAYy:A HpeILHO)KCHHOﬁ
HUHCTPYKOWU: TIPpHU  BBINOJHCHUHA I/IBMepCHI/II\/'I CO6I/IpaTL OKCIICPUMCHTAJIbHYIO
YCTaHOBKY U BBIYUCJIATH 3HAYCHUEC HCKOMOW BEJTNYHNHBI

1.13

CoOmogath TpaBWjia TEXHUKH O€30IaCHOCTH TIpH padbore ¢ JIabopaTOPHBIM
obopymoBaHUEM

1.14

VYka3plBaTh NPUHIMIBI  JEHCTBUS TPUOOPOB H  TEXHUYECKUX  YCTPOMCTB,
XapakTepu30BaTh MPUHIMIIBI JCHCTBHS H3YYEHHBIX NPUOOPOB W TEXHHUUECKUX
YCTPOHCTB C IMOMOILBIO UX ONHCAHMSA, UCIOJb3Ys 3HAHUS O CBOWCTBaX (PU3MUECKUX
SIBICHUH ¥ HeoOXo1uMble (PU3NYECKUE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

[IpuBoguTh mnpuMepsl (HAXOMUTh HWHPOPMAIHMIO O TMPHUMEpax) MPAKTHIECKOTO
WCIIOJIb30BaHUS (PU3UYCCKUX 3HAHUW B TIOBCEAHCBHON JKM3HU MJIs OOCCIICUCHHMS
0e30macHOCTH TIpH OOpalleHnd ¢ MPUOOpaMHU W TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHUSI 3HO0POBbSI U COOJIOACHUS HOPM 3KOJIOTMYECKOTrO0 IOBEOCHHUS B
OKpy>Karolllen cpejie

1.16

OcyuiecTBIsATh 0TOOP UCTOYHUKOB MH(OpMaIK B ceTn MHTEpHET B COOTBETCTBUH C
3aJJaHHBIM IIOMCKOBBIM 3aIIpOCOM, HAa OCHOBE UMEIOIUXCS 3HAHUM U ITyTeM CPaBHEHMUS
Pa3NUYHBIX HCTOYHUKOB BBIACIATH HHPOPMALIUIO, KOTOPAS SBISETCS IPOTHUBOPEUUBOM
WM MOXET OBITh HEJIOCTOBEPHOM

1.17

Hcnonb30BaTh pH BHIMOJTHEHUH yUeOHBIX 3a1aHUI HAyYHO-TIOMYJSIPHYIO TUTEPATYPY
(U3NYECKOro ColepKaHus, CIPABOYHBIE MaTepuallbl, pecypchl ceth HWHTepHer,
BJaJleTh NPUEMaMU KOHCIIEKTUPOBAHMS TEKCTa, NpeoOpa3oBaHusl MHPOPMALUHN U3
OJIHOM 3HAKOBOW CUCTEMBI B IPYTYIO

Co3naBaTh COOCTBEHHBIC KPaTKHE MUCbMEHHBIC M YCTHBIC COOOIIEHHUS Ha OCHOBE 2 - 3
HUCTOYHUKOB HH(POPMALIMU (PH3UUIECKOTO COJIEPIKAHMUS, B TOM YHCIIE MyOIUYHO JenaTh
KpaTKue COOOIICHHUS O pe3yNIbTaTaX MPOSKTOB WIIH YUeOHBIX HCCIIeTOBAHUM, TIPHA 3TOM
TPaMOTHO WCIIONIb30BaTh HM3YYCHHBIH TOHSATHHHBIN ammapar Kypca (Qu3uKw,
COIPOBOXK/IATh BBICTYIJICHHE MTPE3CHTAIIUCH

1.19

[pu BBITTOTHEHNH Y4eOHBIX IPOEKTOB M UCCIICIOBAHUM pacIpeielisiTh 003aHHOCTH B
IpyIIie B COOTBETCTBHUH C OCTABJICHHBIMH 33Jja4yaMH, CIICAUTH 32 BHIIIOJTHEHEM IJIaHa
JNEeWCTBUM, aleKBaTHO OLIEHUBATh COOCTBEHHBIM BKJAX B JESTEIbHOCTb TPYIIIBL,
BBICTpAauBaTh KOMMYHHKAaTHBHOE B3aUMO/IEHCTBHE, yUUTHIBAasI MHEHHE OKPY KAIOIINX

IIpoBepsieMble 3JIeMEHTbI COIEPKAHUA

1.1

Kon Kon
HpOBepHeMble JEMEHTBI couepmal{m{
pa3aena |3j1eMeHTa
OU3UKA U Ee POJIb B IO3HAHUU OKPYXXAIOIIEI'O MUPA
1

®uszuka - Hayka O mnpupoje. SBieHus npupoabl. PU3NYECKUE SIBICHUS:
MEXaHUYECKUE, TEIUIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE




dusnveckre BeaUuMHBL V3Mepenune (usnueckuxX BeauuuH. Du3nUeckue

1.2 .
nipubopsl. [lorpenrHocTs M3MepeHuii. MexIyHapoiHas CHCTEMA €TUHHUIL
EctecTBeHHO-HAY4HBIH METOJ MO3HAHUS: HAOJIOAEHHE, TOCTAHOBKA HAYYHOTO
1.3 BONPOCA, BBIIBM)KEHUE THIIOTE3, OSKCIEPUMEHT [0 TMPOBEpKE THUIOTES,
00BsicCHeHHE HAOII0AAeMOTO SIBICHUS
1.4 Onncanne (U3NIEeCKUX SIBIICHUN C TIOMOIIBIO0 MOEIeH
[IpakTuueckue pabOTHL:
H3mepenne pacCTOSHUMN.
15 Uzmepenne o0beMa sKUAKOCTH U TBEPAOTO Tea.

OrmpenieneHne pa3MepoB MaIbIX Tel.

W3mepenne teMriepaTypsl PH MOMOIIH JKHIKOCTHOTO TEPMOMETpa M JaTIHKa
TEeMIIepaTyPhbI

INEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHHUU BEHIECTBA

CrtpoeHue BeliecTBa: aTOMbl X MOJIEKYJIbI, X pa3Mepbl. ONBITHI, T0Ka3bIBAIOIINE

2.1
JMCKPETHOE CTPOCHHUE BEIIECTBA
79 I[BI/I)KCHI/IG HJaCTull BEHICCTBA. CBsi3b CKOpPOCTH ABWXXCHHUA 4YacCcTull C
’ TeMIrepaTypoii. bpoyHoBckoe nBrmkeHue, T Gy3us
2.3 BzaumoeiicTBUe YacTHIl BEIIECTBA: MPUTSHKEHUE U OTTAIKUBaHUE
ATrperaTtHble COCTOSHHS BEIECTBA: CTPOCHHE Ta3oB, JKHUIAKOCTEH W TBEPHBIX
2.4 (kpucTaymuyeckux) Tel. B3anMocBsI3b MEXKIY CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOAHHUAX U UX ATOMHO-MOJICKYJIIPHBIM CTPOCHHUEM
2.5 Oco0eHHOCTH arperaTHBIX COCTOSHHA BOJIBI
[pakTnueckne paboTHL:
OreHka 1uaMeTpa aToMa METOJIOM PsJIOB (C MCIoIb30BaHUEM (oTorpaduii).
2.6

OnbITHI IO Ha6J'IIOZ[6HI/IIO TCIJIOBOT'O paClIMPCHHUA Ir'a30B.

OMnBITHI IO OOHAPYKEHHIO ACUCTBHSI CUIT MOJICKYJISIPHOTO MPUTSKEHUS

JIBIDKEHUE U B3AMMOJIEMCTBUE TEJI

3.1 Mexanndeckoe ABmkeHue. PaBHOMepHOE 1 HEpaBHOMEPHOE JIBMKEHUE

39 Cxkopocts. CpefHsisi CKOPOCTh TP HEPaBHOMEPHOM JBIKEeHUHU. Pacder myTu u
’ BPEMEHHU JIBUKCHHS

33 SBnenue wuHepuuu. 3aKOH HHEpUUHU. B3auMoaedcTBUE Ten Kak NpUYMHA
’ M3MEHEHUS CKOPOCTH JABMKCHIS Tel. Macca Kak Mepa HHEPTHOCTH Tejia

3.4 [TmotHOCTE BemecTBa. CBSI3b TNIOTHOCTH C KOJMYECTBOM MOJICKYJI B €IMHHUIIC
’ o0beMa BelecTBa

3.5 Cuna xak XapakTepUCTHKa B3aUMOJEHCTBHS TEIN

3.6 Cuna ynpyroctu ¥ 3akoH ['yka. U3MepeHue cuiibl ¢ TOMOIIBIO0 AUHAMOMETpa

37 SIBnenue tarotenus u cuna Tspkectu. Cuia TSOKECTH Ha IPYTuX IvlaHeTax. Bec

tesa. HeBecoMocTh




Cuna tpenus. TpeHme CKONBXEHHS M TpeHHE MOKos. TpeHue B mpupone u

3.8
TEXHUKE
3.9 CnoxxeHue cujl, HampaBJIEHHBIX MO0 OJHOM MpsiMoil. PaBHoeHcTBY OIS CHIT
[IpakTraeckue pabOTHI:
Omnpenenenne CKOPOCTH PAaBHOMEPHOTO [BIKEHHSA (IIapuKa B SKUIKOCTH,
MOJICJIH DJICKTPUICCKOT0 aBTOMOOWIIST M Tak manee). OmpenerncHue cpeaHei
CKOPOCTH CKOJILKEHUS OpycKa WM IapHuKa 0 HAKIOHHON TMIIOCKOCTH.
3.10 Onpenenenne MIOTHOCTH TBEPJOTO TENA.
OnbITE, JEMOHCTPUPYIOUINE 3aBHUCHMOCTh  pACTsDKEHHUS  (IedopMariim)
MIPY>XKUHBI OT MPUII0KEHHOMN CHJIBL.
OMnBITHI, IEMOHCTPUPYIOIIHE 3aBUCUMOCTh CHJIBI TPEHUs CKOJBbKEHHS OT Beca
TeNa U XapakTepa COMPUKACAIOIIUXCS MOBEPXHOCTEH
®usznueckue SBIECHUS B IPUPOJE: HNPUMEPHI IBIWKEHUSA C Pa3IUYHBIMU
3.11 CKOPOCTSIMH B XKUBOH M HEXUBOU NPUPOJIE, IEUCTBUE CUIIBI TPEHHUSI B IPUPOLE U
TEXHHKE
3.12 TexHuuecKkue yCTporucTBa: AMHAMOMETP, OAIIUITHUKHI
HJABJIEHUE TBePIbIX TEJI, XKUJIKOCTEU U T'A30B
4.1 Hasnenne TBepaoro tena. CriocoObl yMEHBIICHUS U YBEIIMUCHUS TABIICHUSI
4.2 Hasnenue raza. 3aBUCUMOCTH JJABJICHUS T'a3a OT 00beMa, TEMIIEPATyphl
43 [Tepenaua naBienus TBEPABIMU TEIAMU, KUIKOCTIMU U TazaMu. 3akoH [lackas.
’ ITHeBMaTHUeCKHE MaIIMHBI
44 3aBUCUMOCTh JABJICHUS KAJKOCTH OT TIyOWHBI. [ mapocTaTnyeckuil mapamokc.
’ CooOmaromuecs cocysl. [ napaBinueckne MeXaHU3MBbI
AtMmocepa 3emun u armocdepHoe naBneHue. lIpUYMHBI CyIIeCTBOBaHHS
4.5 BO3AyIIHON 000104uKkK 3emin. OnbiT Toppuuesii. 3aBUCUMOCTh aTMOC(HEPHOTr0o
JOaBJICHUA OT BBICOTHI HAl YPOBHEM MOPs
46 Uzmepenne armocdepHoro nasieHus. [Ipudops asist u3MepeHus: arMmochepHOro
’ ABJIEHUS
47 JeiicTBre KUIKOCTH W ra3a Ha MOTPYKEHHOE B HHUX Tell0. BrlTankuBaromas
’ (apxuMenoBa) cuia. 3akoH Apxumena
4.8 [InaBanue Ten. Bo3gyxomnaBanue
[IpakTuaeckne paboOTHI:
UccnenoBanne 3aBUCHMOCTH Beca Tella B BOJie OT Oo0beMa IMOrpy>KEHHOH B
XKHUJIKOCTb YaCTH Tea.
4.9 OmpeneneHre BRITATKUBAIOIICH CHIIBI, ICHCTBYIOMIEH HA TEJI0, TIOTPYKEHHOE B

JKHUIKOCTb.

HpOBCpKa HC3aBUCHUMOCTH BBITaJ'IKPIBaIOH.Ieﬁ CHIJIBI, L[efICTByIOHICfI Ha TCJIO B
KHUIKOCTH, OT MAaCChI T€Jia.




OmnbIThl,  JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  BBITAJKUBAIOIEH  CHIIBI,
JEeHCTBYIOLICH Ha TEJIO B )KUIKOCTH, OT 00beMa MOTPYKEHHOU B )KUIAKOCTh YaCTH
Tela W OT IUIOTHOCTH JKMAKOCTH. KOHCTpyupoBaHHE apeomeTpa WM
KOHCTPYUPOBAHUE JIOJKH U OIIPEEICHNE €€ TPY30I0ABEMHOCTU
410 dusnyeckue ABICHUS B IPUPOAE: BIMSIHAE aTMOC(EPHOTO AABJICHUS Ha KUBON
' OpraHu3M, IIaBaHue PeI0
TexHuueckue ycTpoiicTBa: COOOIIAIOMINECS COCYAbI, YCTPOHCTBO BOAOMPOBOA,
4.11 THIIPAaBIMYECKHH Tpecc, MaHOMETp, OapoMeTp, BEICOTOMED, MOPIIHEBOH HACOC,
apeoMeTp
PABOTA, MOIIHOCTD, DHEPT' 1A
5.1 Mexanundeckas paboTa
52 MexaHunueckast MOLIHOCTh
53 IIpoctbie MexaHW3MBIL: pblYar, OJOK, HAKIOHHAs IUIOCKOCTh. IlpaBumio
| paBHOBecHs pplyara
54 [IpumeneHune npaBuiIa paBHOBECHUS pbluara K OJIOKY
55 «3onotoe mpaBwino» MexaHUKH. KoaddunueHnt momezHoro aeHcCTBHA
’ MexaHu3MOB. [IpocThie MexaHU3MBI B OBITY U TEXHHUKE
5.6 [loTeHnmanpHas YHEPTUH TeNA, TOJHATOTO Hall 3eMIIei
5.7 KuneTtudeckas sHeprust
53 Ilonnass MexaHuueckass SHEprusa. 3aKOH H3MEHEHHS M COXPaHEHUS
5 ’ MEXaHUYECKON 3HEPIUU
[IpakTiaeckne paboOTHI:
Omnpenenenne pabOTHl CHIBI TPEHUS MPH PAaBHOMEPHOM JIBWKCHUH Telia Mo
TOPHU30HTAIBHOM MOBEPXHOCTH.
59 .
HccnenoBanue yciioBuii paBHOBECHS phlyara.
M3mepenne KIIJI HAKIOHHOM MIIOCKOCTH.
N3ydeHune 3akoHa cOXpaHEHHU MEXaHUYECKOW IHEPTUN
5.10 ®u3nuecKue ABJICHUS B IPUPOJE: PblYaru B TEJIE YEI0BEKa
511 TexHuuyeckre YCTPOWCTBA: pblYar, MOJBWKHBIA M HEMOJBWKHBIA OJIOKH,
’ HAKJIOHHAS IUIOCKOCTb, IPOCThIE MEXAHU3MBI B OBITY
8- kiacc
IIpoBepsiemble TpedoBaHus K pe3yjbTaTaM ocBoenusa OOII
Kon . .
IDOBEDSIEMOro IIpoBepsieMble peAMeTHBIE pe3yJbTaThbl OCBOCHUSI OCHOBHOH 00pa3oBaTeIbHOIM
poBep NMPOrpaMMBbI OCHOBHOT0 00111er0 00pa3oBaHuUs
pe3yJbTaTa
1.1 Hcnone30BaTh NOHATHS
10 Pasnnyare sBIEHMS MO OMMCAHUIO UX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,

ACMOHCTPUPYIOIHUX JAHHOC (bPIBPI‘lGCKOG SIBJICHUC




1.3

PacrioznaBaTh nposiBIICHUE U3YUCHHBIX (PU3HMUECKUX SBICHUI B OKPYIKAIOIIIEM MUPE, B
TOM 4YHclie (pU3MYecKHe SBJICHUS B MPHUPOJE, NMPH STOM IEPEBOAUTH MPAKTUYCCKYIO
3aa4y B y4YeOHYIO, BBLICISATH CYIISCTBCHHBIC CBOWCTBA (NIPH3HAKH) (PU3NUCCKHUX
SIBIICHUI

1.4

OnuceiBaTh N3y4eHHBIE CBONCTBA Te U (U3NUECKIE SIBICHIS, UCTIONB3Ys (pr3mueckre
BEJIMYMHBI, TIPU ONMCAHUY ITPABUIILHO TPAKTOBATh (DU3NYECCKUI CMBICIT UCIIOJIb3YEMbIX
BEJIMYWH, OOO3HAYCHUS W CIUHHIBI (U3NYCCKUX BEIMYUH, HAXOJIUTh (OPMYIIHI,
CBSI3BIBAIONINE MaHHYIO (M3WYECKYI0 BEIHUYHMHY C APYTUMH BEIWYMHAMH, CTPOUTH
rpad ¥k H3y9eHHBIX 3aBUCUMOCTEN (PM3NIECKUX BEIINIHH

1.5

XapaKTepI/BOBaTI) CBOMCTBa TCII, (1)I/I3I/I‘{€CKI/I€ SABJICHUSA W IPOLECCHI, HCIIOJIb3YAd
HN3YUYCHHBIC 3aKOHBbI, IIpU 3TOM OaBaTb CJIIOBCCHYIO Q)OPMYJ'II/IpOBKy 3aKOHa H
3aIMUChIBATh €T0 MAaTEMAaTUYCCKOE BBIPAKCHUEC

1.6

OOBACHATH (M3WUECKHUE TPOIECCHl M CBOWCTBA TEJ, B TOM YHCIE M B KOHTEKCTE
CUTyalluli  TPAKTUKO-OPHEHTUPOBAHHOTO  XapakTepa:  BBIBIATh  MPUYUHHO-
CIICZICTBEHHBIE CBSI3H, CTPOUTH OOBsCHEHHE U3 | - 2 JTOrMYEeCKHX IIaroB ¢ MOMOIIbIO 1
- 2 wW3y4YeHHBIX CBOWCTBA (M3WUYECKUX SBICHUH, (U3NYECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH

1.7

Pemars pacuetHple 3amaun B 2 - 3 NEHCTBUS, UCIONB3YS 3aKOHBI M (HOPMYIIBI,
CBSI3bIBAIONIME (DU3MUCCKHE BEIMYMHBL: HA OCHOBE aHalu3a YCJIOBHS 3aladd
3aMUCBIBATh KPAaTKOE YCJIOBHE, BBISBIATh HEAOCTATOK NAHHBIX AN PEIICHHS 3aJaqH,
BBIOMPATH 3aKOHBI ¥ (POPMYIIbI, HEOOXOIUMBIE ISl €€ PELICHUS, IPOBOJUTH PACUETHI U
CpaBHHUBATh IOJYUYCHHOC 3HAYCHUC (1)I/I3I/I‘IGCKOI\/’I BCJINYUHBI C U3BECTHBIMU JaHHbBIMU

1.8

PacnoznaBate TpoONEeMBI, KOTOpBIE MOXKHO PEHIUTh IMpH TOMOLIH (U3NIECKUX
METONOB,  MCIOJb3ysl  ONHWCAHHUE  MCCIEHOBAHUs,  BBIACIATH  IIPOBEPSEMOE
MPEANOIOKEHNE, OLEHUBATh IPABUIBHOCTh IOPsAAKA IIPOBEIEHUS HCCIEN0BaHUS,
JleJaTh BBIBOJIBI

1.9

[TpoBOAKTE OMBITHI IO HAOMIOACHUIO (U3UUECKUX SBICHUN WIN (U3NIECKUX CBOHCTB
Ten:  (OpPMYIHPOBaTH IPOBEPSEMBbIC TPEANOIOKEHHs, COOMpaTh YCTAaHOBKY U3
NPEIJIOKEHHOT0 000PYAOBaHMS, ONTUCHIBATD X0/ OIBITa U ()OPMYINPOBATH BBIBOBI

1.10

BEITONMHATE TIpsIMBIE W3MEPEHUs] C HCIOJIb30BAaHHEM AaHAJIOTOBBIX IPHOOPOB W
JATYNKOB (DU3MYECKUX BEJMYUH, CPABHUBATh pE3yJbTaThl HM3MEPEHUH C yYeTOM
3aJjaHHON abCOIFOTHOM MOTPENIHOCTH

1.11

[TpoBoaUTh UCCIIEOBAHNE 3aBUCUMOCTH OJTHOU (DU3MYECKOW BEIMUMHBI OT JIPYIroH C
WCTIONb30BaHUEM TIPSAMBIX HM3MEpPEHWH: IUIaHUPOBATh WCCIIENOBaHUE, COOMpaTh
YCTaHOBKY W BBITIONHATH U3MEPEHUs, Cielys MPeUIOKeHHOMY IUIaHy, (PUKCHpPOBATh
pe3yJIbTaThl MOTYYCHHOM 3aBUCUMOCTH B BH/IE TaOJIUI] U TPAPUKOB, J€JIaTh BHIBOJIBI IO
pe3yiabTaTaM HCCIeIOBaHUS

1.12

ITpoBOAUTE KOCBEHHBIE M3MEpPEHHs (PU3MUYECKUX BEJMYHUH: IJIAHUPOBATh M3MEPEHUS,
coOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIIEAYsl NPEAJIOKEHHOW WHCTPYKLHUH, U
BBIUNCIISITh 3HAYCHHNE BETMYUHBI

1.13

CobnronaTh TpaBWiIa TEXHUKM O€30MacHOCTH Tpu pabore ¢ JabopaTOpHBIM
o0opynoBaHUEM

1.14

XapakTepru3oBaTh NPUHLOUIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOPOH Ha MX ONMHCAHMA, UCIIOJIB3Ys 3HAHUS O CBOMCTBaX (hU3NUYECKUX
SBIIEHUI 1 HEOOXOANMEBIe (pr3rUecKre 3aKOHOMEPHOCTH

1.15

PacriozHaBaTh mpOCThIE TEXHWYECKHE YCTPOICTBA W W3MEPHUTEIbHBIE MPUOOPHI IO
CXeMaM M CXEMATHYHBIM PHUCYHKaM, COCTABIISITh CXEMbl JJICKTPUYECKUX LENEH C
IIOCJIEIOBATENbHBIM U IIAPAIICIIBHBIM COCIUHEHUEM DIEMEHTOB, PAa3inydas yCJIOBHBIE
0003HAYEHHS IIEMEHTOB AIEKTPHUUECKUX IIETIeH




1.16

[IpuBomuTh mTpUMEpPHl (HAXOAWUTH HWHPOPMAIUIO O TpUMepax) MPaKTHIECKOTO
UCTIONB30BaHMs (U3NYCCKUX 3HAHWH B IOBCEAHECBHON >KM3HH I OOSCIeueHUs
0e30MmacHOCTH TIpU OOpalICHHH C NPUOOpPaMU M TEXHHYSCKUMHU YCTPOMCTBaMH,
COXpaHEHWS 3[0POBbI M COONIONEHWUS HOPM DKOJOTHYECKOTO IIOBEICHUS B
OKpYKalolllel cpene

1.17

OcCyIecTBIATh TOUCK WHpOpMAIK (PU3HMUSCKOr0 coepkanus B cetu MHTEepHET, Ha
OCHOBE HMCIONIUXCS 3HAHUN W IMyTEM CpaBHEHUS JOMOJTHUTENIBHBIX HCTOYHUKOB
BBIIETIATh WH(POPMAIMIO, KOTOpas SBISIETCS TNPOTUBOPEYMBON WM MOXET OBITh
HEJIOCTOBEPHOM

1.18

Hcnonb30BaTh MpU BBHIMTOIHEHUH YYSOHBIX 3aIaHUH HAYYHO-TIOMYJIIPHYIO JIUTEPATYPy
(U3MYECKOro COAEpIKaHUsSA, CIPABOYHBIC MaTepualibl, pecypchl cetu HHTepHeT;
BJIQ/IeTh IMPHEMaM{ KOHCIEKTHPOBAHHS TEKCTa, MpeoOpa3oBaHUs WHGOpPMAINH W3
OJIHOM 3HaKOBOM CUCTEMBI B IPYTYIO

1.19

CoznmaBaTh COOCTBEHHBIE THCHMEHHBIE W KPAaTKHE YCTHBIE COOOMmIeHUs, 0000mmas
MHQOPMAIUIO U3 HECKOJIBKHX HCTOYHUKOB (PU3UUECKOTO COACP)KAHHSA, B TOM UYHCIC
NyOJNMYHO  TPEJCTaBIATH  PE3yNbTaThl IMPOSKTHOW WM  HCCIEeIOBATEIbCKOU
JeATeTLHOCTH, TIPH 3TOM I'PaMOTHO HCIIONh30BaTh M3YUYEHHBIN IMOHATHHHBIN ammapar
Kypca (pH3HUKH, COPOBOXKIATH BBICTYIUICHHE NPE3eHTAICH

1.20

[Ipy BBIMOTHEHWH YYEOHBIX TPOEKTOB W HCCIENOBAaHMHA (DPU3UUECKUX MPOIECCOB
pacrpenensiTb 00sI3aHHOCTH B TPYIIIE B COOTBETCTBUM C IOCTABJICHHBIMH 3aa4aMH,
CIEIUTh 3a BBIIOJIHEHUEM IUIaHA JEMCTBHA M KOPPEKTHUPOBATh €ro, aJeKBATHO
OLICHUBATh COOCTBEHHBI BKJIQJA B  JCATENBHOCTh TPYNIBI, BHICTPauBaTh
KOMMYHHKAaTHBHOE B3aMO/ICHCTBHE, MPOSIBIISIS TOTOBHOCTH pa3peliaTh KOHQINKTHI

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

Kon
paszena Kon 3s1emenra IIpoBepsiemMble 3JIeMEHTbI COAEPKAHUS
TEIUIOBBIE ABJIEHU A
OCHOBHbBIE  TIOJIOKEHUSI ~ MOJIEKYJIAPHO-KWHETHYECKON  TEOpUHU
6.1 CTpOoeHHUsl BemiecTBa. Macca W pasmepbl MoJyieKyd. OINbITHI,
' MIOATBEPIKIAIOIINe OCHOBHBIE MOJIOKEHUS MOJIEKYJIAPHO-
KHUHETUYECKOU TEOpHH
6.2 Mopenu TBepAOTO, JKUAKOTO U ra3000pa3HOT0 COCTOSHUI BEIIEeCTBa.
' Kpucrannmueckue u amopdHsle Tena
63 OOnbsicHeHHE CBOICTB Ia30B, KUAKOCTEH W TBEPABIX TN Ha OCHOBE
) MOJIOKEHUH MOJIEKYJISIPHO-KUHETUYECKON TEOpUU
6 6.4 CMaunBaHMe U KallWIISIPHBIE ABJICHUS
6.5 TemoBoe paciIpeHne 1 cxaTue
6.6 Temmepatypa. CBsA3p TemmepaTypsl CO CKOPOCTBIO TEILIOBOTO
’ JIBMKEHHS 9aCTHUI]
6.7 Brytpennss sueprus. CriocoOsl U3MEHEHHs] BHYTPEHHEH SHEpruu:
' TEeTIonepeaaya v CoBepLIeHHe padoTh
6.8 Bunel Terionepeaaun: TEMIONPOBOAHOCTh, KOHBEKLIUS, U3ITy4YEHUE
6.9 KonnuecTBo TemIoThl. Y aenpHas TENI0eMKOCTh BEIECTBA
6.10 TemooOMeH M TemyoBoe paBHOBECHE. YPaBHEHHE TEIJIOBOTO
' Oananca




[InaBneHne W OTBEpAECBAHUE KPUCTAIIMIECKUX BEIIECTB. Y ICIbHAS

6.11
TEIUIOTA TJIABJICHUS
[TapooGpa3oBanue u kouneHcanus. Micnapenue. Kunenue. Y nenbHas
6.12 TEIUIOTa mapooOpa3oBaHusl. 3aBICUMOCTh TEMIIEPaTyPhl KUIIEHHUS OT
aTMOC(EPHOTO TaBICHUS
6.13 BraxxHoCcTh BO3ayXa
6.14 DHeprus TOILINBA. Y AeTbHas TEIUIOTa CTOPAHMS
6.15 [Ipuntuner  paboTel  TemoBeix aBuratene KIIJ  TemimoBoro
' nBuratens. TemaoBbie ABUTATENN U 3alUTa OKPY>KaIOIIeH cpeibl
6.16 3aKoH COXpaHEHUs U MPEBPALIEHNS SHEPTHH B TEIUIOBBIX Mpolieccax
[IpakTraeckue pabOTHI:
OnbITel MO  OOHAapYKEHUIO JACHCTBHS CHJI  MOJIEKYJISIPHOTO
MIPUTSDKEHUS.
OnbITHl 10 BBIPANIMBAHUIO KPHUCTAIOB IMOBAPEHHOW COJH WIIH
caxapa.
OnbITH IO HAOIIOJCHHUIO TETITIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH
Y TBEPJBIX TEI.
Omnpenenenne naBpIeHAs BO3yXa B OalTOHE HIMPUIIA.
OmnBITHI, IEMOHCTPUPYIOLINE 3aBUCHMOCTD JAaBJICHHS BO3/IyXa OT €T0
o0BbeMa 1 HarpeBaHUSI WITH OXJIKICHHSL.
[IpoBepka rHIOTE3bl JTUHEHHOW 3aBUCHMOCTH JJIMHBI CTOJOWKA
6.17 KHUJIKOCTH B TEPMOMETPUYECKOH TpyOKe OT TeMIepaTyphl.
HaOmonenne m3MeHeHHsT BHYTPEHHEHW SHEPrUH Tela B Pe3yJbTaTe
TEeTIonepeaayl v paboThl BHEIIHUX CHIL.
Hccnenoanue sSBIEHNS TEIIOOOMEHA TIPU CMEIITMBAHUA XOJIOHOH 1
ropsiuei BOJBI.
Omnpenenenue KONMWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOH MpH
TEIUI00OMEHE C HArPEThIM METAILUTUIECKUM IIMITHHIPOM.
Onpenenenne yaensHOW TETNIOEMKOCTH BEIIIECTBA.
HccnenoBanne mporecca ncnapeHusl.
Omnpenenenne OTHOCUTENBFHON BIQXKHOCTH BO3/yXa.
Onpenenenne yAeTbHON TETUTOTHI IJIABICHUS JIb/IA.
Ousnueckre SIBICHHS B MPUPOJE: TOBEPXHOCTHOE HATSDKEHHE U
6.18 KallWJISIPHBIE SIBICHUS B IPUPO/IE, KPUCTAIUIBI B IPUPOJIE, U3ITyUEHHE

ComnHiia, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl; 00pa30BaHUE POCHI,
TyMaHa, MHes, CHera.




TexHu4eckue yCTpONCTBa: KaWUISAPBI, MPUMEPHl HCIOIB30BAHUS
KPUCTAJIOB, JKHUJIKOCTHBIH TEPMOMETp, JaT4UK TeMIIepaTyphl,

6.19
TEPMOC, CHUCTEMa OTOIUIEHHS JIOMOB, THUTPOMETpPBI, ICHUXPOMETP,
napoBast TypOuHa, ABUraTelb BHYTPEHHETO CrOPaHHUSL.
OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHNA
7.1 OnekTpusanys Tell. J[Ba poma dIeKTPHIECKUX 3apsIoB
Banmogpeiicteue 3apsokeHHbIX Ten. 3akoH KysoHa (3aBUCHMOCTB
7.2 CWJIbI B3aMMOJIEUCTBUS 3apsDKEHHBIX TEN OT BEIMYMHBI 3apsAfOB U
PacCTOSHUS MEXKAY TeJIaMu)
Onextpuueckoe mose. HanpsyKeHHOCTh 3MEKTPUYECKOIO  IOJIS.
7.3 [IpuHIHATT cyneprno3uIy MEeKTPHYECKUX ToJIe (Ha KadeCTBEHHOM
ypOBHE)
74 Hocurenu snekrpudeckux 3apsAaoB. DIEeMEHTapHBIM JIEKTPUUECKUN
' 3apsan. Crpoenue aroma. [IpoBOAHUKM U AUANEKTPUKU
7.5 3aKOH COXpaHEHUs SJIEKTPUUECKOro 3apsiaa
76 ONEKTPUYECKUN TOK. YCJIOBHS CYIIECTBOBAHUA SJIEKTPUUYECKOTO
’ TOKa. ICTOUHUKY MOCTOSIHHOI'O TOKa
77 JeiictBust  DNMEKTPHUYECKOTO  TOKa  (TEIDIOBOE,  XHMHYECKOE,
) MarHuTHOE). DJIEKTPUUECKUN TOK B JKUAKOCTSAX M ra3ax
7.8 OnexTtpuyeckas nemnb. Cuina Toka. DIeKTpUYecKoe HalpsiKeHne
7.9 ConpoTuBieHre MPOBOAHMUKA. Y AETHFHOE CONIPOTUBIICHUE BEIIECTBA
7.10 3axon Oma Jij1sl yyacTka ey
7.11 [TocnenoBarenbHOE U MapaieIbHOE COEAMHEHUE POBOTHUKOB
7.12 PaboTa u MOIIHOCTB 3IEKTpUIECKOro Toka. 3akoH Jxoyns - Jlenma
713 DJeKTpuUecKre LeNH W TOTPEOHUTENN SJIEKTPUUECKOW JHEPruu B
) onITy. KopoTkoe 3aMbikaHue
7.14 [TocTostHHbIe MarHUTHL. B3aumoeicTBrE MOCTOSHHBIX MATHUTOB
715 MarnutHoe mnojne. MarHutHoe mosne 3eMJIM M €ro 3HauyeHHe Jis
' KU3HU Ha 3emiie
716 Oneir  Opcrena. MarautHoe mojie  DJEKTPUYECKOTo  TOKa.
' [IprMeHeHne 31eKTpPOMarHuTOB B TEXHHUKE
JeiicTBME  MarHUTHOIO TMOJII HA MPOBOJHUK C  TOKOM.
7.17 DJIEeKTPOABUTaTENb IIOCTOSIHHOT'O TOKa. Hcnons3zoBanue
3JIEKTPOIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE
718 Omneitel @apajes. SABiaeHUE 2IEKTPOMArHUTHON UHAYKINH. [IpaBuiio
' Jlenma
719 Onexrporenepatop. CriocoObl MOMy4YEHUs 3JIEKTPUUECKONW SHEPIUH.
' DJEKTPOCTaHLIUH Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTUU
[IpakTiueckne paboTHI:
7.20 OnbITel MO HAONMIOACHUIO ANIEKTPU3ALMHU TeJl MHAYKUWEH W TpU

COIIPUKOCHOBCHUMU.




HccnenoBanre AEUCTBHS DIEKTPUUCCKOTO TOJISA HA TPOBOJHHUKU U
JIADJICKTPHKH.

COopka 1 mpoBepKa padOTHI AIEKTPHISCKON IIETTH TTOCTOSHHOTO TOKA.
W3Mepenue u peryimpoBaHUe CHUJIBI TOKA.
H3Mepenue u peryupoBaHne HATIPSKCHUS.

HccnenoBanne 3aBUCMMOCTH CHIIBI TOKA, UIYLIETO Yepe3 Pe3UcTop,
OT CONIPOTHBJICHUS PE3UCTOPA U HATIPSHKECHUS HA PE3UCTOPE.

OHLITLI, ACMOHCTPUPYIOIIUC 3aBUCUMOCTD QJICKTPUUICCKOI'O
COIIPOTHUBJICHHUA IIPOBOAHUKA OT €I'0 JJIMHBI, INIOINAIU IIOIIEPEUYHOI0
CCUCHUA U MaTCpuaa.

[IpoBepka mpaBmiTa cIOKEHUS HANPSHKEHUH TPU ITOCIEI0BATEIHFHOM
COEIMHEHHNH JBYX pe3ucTopoB. IIpoBepka mpaBmia JUisi CHIIBI TOKa
MIPH MapauIeIbHOM COeTMHEHUH pe3ucTopoB. OnpeaeneHue padoThl
AJEKTPUIECKOTO TOKa, HIymIero uepe3 pesuctop. OmnpeneneHue
MOIIIHOCTH 3JIEKTPUYECKOTO TOKa, BBIAENSEMON Ha pPE3UCTOpE.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO Yepe3 JaMIIOUuKY,
oT HanpsbkeHus Ha Heil. Onpenenenne KIIJ[ HarpeBarens.
HccnemoBanne  MarHWUTHOTO — B3aUMOJICHCTBHUS  ITOCTOSIHHBIX
MarHuToB. V3ydueHrne MarHUTHOTO TOJI TIOCTOSIHHBIX MarHUTOB MpHU
nX oObeAWHEHWH W pasfeneHud. lccrnemoBaHne —IEHUCTBUS
JJEKTPUYECKOTO TOKa HAa  MAarHUTHYIO  CTpenky.  OTbITH,
JEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHJIBI B3aUMOJIEHCTBHS KaTYUIKU C
TOKOM W MarHuTa OT CHJIBl TOKa W HalpaBJleHHsS TOKa B KaTYIIKe.
W3ydyenne nefcTBUS MarHWTHOTO TIONISI HA TPOBOJHUK C TOKOM.
KouctpynmpoBanne u w3yueHne pabOTBl  SJEKTPOJBHUTATEIS.
Mamepenne KIIJ] smekTpoaBurarenbHOM yCTaHOBKH. OMBITHI IO

HUCCICIOBAHUIO SABJICHUA BHGKTpOMaFHI/ITHOﬁ WHAYKIUUA:
HUCCIICIOBAHUC W3MCHEHHI 3HAUCHHS 1 HaIlpaBJICHUS HHAYKIHUOHHOI'O
TOKa

7.21

dusnyeckue SBICHHUSI B MpUpOaALC: DJICKTPUUCCKUC SBJICHHA B
aTMocdepe, SIIEKTPHYECTBO KHUBBIX OPraHU3MOB, MAarHUTHOE IOJIE
3emiu, Apeid MoaOCOB, pojb MAarHUTHOTO IOJIS AJSl JKU3HU Ha
3emJie, IONSIPHOE CUSTHHE

7.22

TexHuueckre yCTPOWCTBA: 3JEKTPOCKOI, aMIEPMETpP, BOJIBTMETP,
peocTar, CUETUUK IIECKTPUIECKOW YHEPTUH, IIEKTPOOCBETUTEIBHBIC
mpuOOphbl,  HAarpeBaTeNbHBIE  AJIEKTPONPHOOPH  (TPUMEPHI),
IEKTPUUECKUE Mpe0XPaHnTENH, 3JIEKTPOMATrHHT,
3JIEKTPOIBUTATENb TIOCTOSTHHOTO TOKA, TEeHEPaTOP MOCTOSTHHOTO TOKa

9-i1 KJi1acc

IIpoBepsiembie TpeOOBaHus K pe3yabTaTam ocBoennsi OOII

Kox
NpoBepsIeMoOro
pe3yJjabTaTa

IIpoBepsiemMble npeIMeTHbIE Pe3yJIbTATHI OCBOEHUSI OCHOBHOI 00pa3oBaTebHOM
NMPOrpaMMbl OCHOBHOI0 00111ero 00pa30BaHus




1.1

Hcmonp3oBath N3YUYCHHBIC ITIOHATUA

1.2

PaznmuyaTe SBICHUS MO OMHCAHUIO HX XapaKTECPHBIX CBOICTB M Ha OCHOBE OIIBITOB,
ACMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/IIIGCKOG SIBJICHUC

1.3

PacnioznaBaTh nposBIeHNE N3yUYEHHBIX (PU3HYECKUX SIBICHUI B OKPY>KalOIeM MUpE, B
TOM uHcie (U3HMUECKUE SBICHUSA B NMPHUPOJE, IIPU ITOM IEPEBOAUTH MPAKTUUECKYIO
3amaqy B y4eOHYIO, BBIIENATH CYIECTBEHHbIE CBOWCTBA (MPH3HAKH) (PH3HMUECKUX
SIBJIEHUI

1.4

OnuckeiBaTh HU3YUCHHBIC CBOICTBA T€I U (1)I/ISI/I‘IGCKI/IC SIBJICHHUS, UCIIOJIB3Y S (I)I/ISI/I‘JCCKI/IG
BCJIMYUHEIL, ITPU OMMUCAHWUU MTPABUJIIBHO TPAKTOBATH (1)I/ISI/I‘lCCKI/II‘/'I CMBICJT UCITOJIB3YEMBIX
BCIIMYHH, 0003HAUYCHUS U CANMHUIBI (1)I/I3I/I‘ICCKPIX BCIIMYHH, HaXOIUTb (I)OpMYJ'ILI,
CBA3BIBAIONIUC OAHHYIO (1)I/I3I/I‘IGCKyIO BCJIIMYMHY C JPYrMMH BCJIWMYHWHAMH, CTPOUTH
rpa(bmq/l HU3YUCHHBIX 3aBHCUMOCTEH (1)I/I3I/I‘IGCKI/IX BCIINYHUH

1.5

XapaKTemeBaTb CBOMCTBa TCII, (I)I/IBI/I'-IGCKI/IC SIBJICHUA W TPOLCCChI, HCIIOJIb3YA
HU3Y4YCHHBIC 3aKOHBI, IIpXU O3TOM [HOaBaTb CJIOBECHYIO (I)OpMy.TII/IpOBKy 3aKOHa H
3alMUCBhIBATH €T0 MATEMATUYCCKOC BBIPAKCHUE

1.6

OOBsicHATH (hU3MYECKHE TPOLECCHl U CBOWCTBA TEl, B TOM YHWCIE U B KOHTEKCTE
chyauHﬁ HpaKTI/IKO-OpI/IeHTI/IpOBaHHOFO xapaKTepa: BBISABJISAATH HpI/I‘II/IHHO-
CJIEJICTBEHHBIE CBSI3HU, CTPOUTH OOBSICHEHHE U3 2 - 3 TIOTHYECKUX II1aroB C TIOMOIIBIO 2
- 3 wu3ydYeHHBIX CBOWCTBA (U3MYECKHUX SBICHWH, (PHU3MUECKHX 3aKOHA WIH
3aKOHOMEPHOCTH

1.7

Pemarp pacueTHble 3amaun (omMparommecs Ha cucTeMy U3 2 - 3 ypaBHEHHIN),
WCTIONB3YS 3aKOHBI U (POPMYJIBI, CBSA3BIBAIOLINE (U3MUECKHE BEITUYMHBI: HA OCHOBE
aHaJIM3a yCJIOBUS 3a[1a4y 3alMChIBaTh KPATKOE yCIOBHE, BBISBIISTh HEIOCTAIOIIME WIIN
W30BITOYHBIC JAaHHBIC, BRIOMPATh 3aKOHBI U (POPMYJIBI, HEOOXOAMMBIE ISl PELICHUs,
MPOBOJUTH pacyeThl M OLEHHBAaTh PEATMCTHYHOCTh IIOJyYEHHOTO 3HAUCHHS
(hM3UIECKON BEITMYNHBI

1.8

PacniozHaBath mpoOsieMBbl, KOTOPBIE MOXHO PELIMTh HPHU MOMOIIM (U3UIECKUX
METOJIOB,  HCHOJb3ysl  ONWCAaHHWE  HUCCIEJAOBAHUS, BBLAENATH  IPOBEpsieMOe
MIPENIOJIOKEHUE, OIIEHWBATh TMPABMIIBHOCTH MOpPSAKA IPOBEACHHS HCCIIEIOBAaHUS,
JieNIaTh BBIBOJBI, MHTEPIIPETUPOBATDH PE3YJIbTaThl HAOIIOAEHUH U OIIBITOB

1.9

[TpoBOANTD OMBITHI IO HAOIOACHUIO (DU3HMICCKHUX SBICHUN MM (PU3UYSCKUX CBOWCTB
TEJ: CaMOCTOSITEIIbHO cOOMPaTh YCTaHOBKY M3 M30BITOYHOTO Habopa 00opymoBaHus,
OIMCHIBATH XOJ OTIBITA M €T0 Pe3yIbTaThl, POPMYIUPOBATH BBIBOJIBI

1.10

[IpoBOaUTE MpH HEOOXOJUMOCTH CEPUI0 NPSMBIX H3MEPEHUH, ONpeaeisist cpeaHee
3HAYeHUE H3MepseMON BeIM4YMHbBI ((OKYCHOE pPAcCTOSHME cOOMparouiel JIMH3BI),
000CHOBBIBaTh BEIOOD criocoba n3aMepeHus (M3MEpUTEIEHOTO MPUOopa)

[IpoBOaUTE HcClieOBaHNE 3aBUCMMOCTEH (DM3MYECKUX BEIHYMH C MCIOJIh30BAHHEM
MpsIMBIX M3MEPEHHI: IUIAaHWPOBAaTh MCCIIEIOBAaHUE, CaMOCTOSITEIbHO COOMpaTh
YCTaHOBKY, (HKCHPOBaTh pe3yJbTaThl IOJYyYEHHOW 3aBHCUMOCTH (PH3HYECKHUX
BEJIMYMH B BUJIE TAOIUIM IPaQUKOB, 1€JIaTh BEIBOJBI 110 pe3yIbTaTaM HUCCIIeI0OBAHUS

[IpoBoaNTH KOCBEHHBIE M3MEPEHHs U3NUIECKUX BEJMUMH: TUIAHUPOBATH U3MEPEHUS,
coOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY W BBINOJHATH HM3MEPEHHUS, CIELys
MPENIOKEHHON HWHCTPYKIMH, BBIYMCIATh 3HAUYEHUE BEJIMYMHBI M AHAJIU3UPOBATh
[IOJTyYEHHBIE PE3YJIbTATHl C YUETOM 33JaHHOM MOTPEIIHOCTH U3MEPEHUN

1.13

CoOmomaTh mpaBWia TEXHHKH 0€30MacHOCTH Tpu paboTe ¢ J1abopaTOpHBIM
obopymoBaHuEM

1.14

PazanuaTe OCHOBHBIC IMPU3HAKN HU3YYCHHBIX Q)HSI/ILIGCKI/IX MO,ZICJICf/iZ Mare€puajibHas
TOYKaA, abCONIOTHO TBEpPAOC TCIIO, TOYCUYHBIM HMCTOYHHK CBCTA, JyY, TOHKas JIMH34,
IJ1aH€TapHas MOACIIb aTOMa, HYKJIOHHAaA MOJCIIb ATOMHOTIO fA/ipa




1.15

XapakTepru3oBaTh NPHUHIUNBI JEHCTBHS H3YyYEHHBIX MPHUOOPOB M TEXHHUYECKUX
YCTPOWCTB C OMOPOI Ha UX OMHCAHUS, UCIIONL3Ys 3HAHMS O CBOWCTBAX (PU3MUECKUX
SIBIICHUH M HE0OXOMMbIe (PU3NUCCKHE 3aKOHOMEPHOCTH

1.16

Hcnonp30BaTh cXeMBl M CXeMaTHYHBIE PUCYHKH U3yUYEHHBIX TEXHHYECKUX YCTPONCTB,
M3MEPUTENHHBIX MPUOOPOB M TEXHOJOTHYECKUX IPOIECCOB IMPH PEIIeHUHN YIeOHO-
MPAKTUYECKUX 33J]1a4, ONTHUECKUE CXEMBI JUISl TOCTPOSHUS N300pKCHHUN B IIJIOCKOM
3epKaJie ¥ coOMparolei J1MH3e

1.17

[MpuBoguTh npuUMepbl (HAXOMUTh HWHPOPMAIMIO O TMPUMEpPax) MPAKTHUECKOTO
WCTIONB30BaHMUS (PU3MYECKUX 3HAHWKA B TIOBCEIHEBHOW JKHM3HH I OOecredeHUs
0e30MacHOCTH TIpH OOpalleHUM C MPUOOPAMU U TEXHHUYECKUMHU YCTPOHCTBAMH,
COXPAaHCHUS 3J0POBbS M COOJIOJICHUSI HOPM OSKOJIOTMYECKOTO TOBEICHHS B
OKpY’Karollel cpene

1.18

OcymecTBIATh MOUCK WHGOPMAIUN (U3NUECKOTO CoAepkaHus B ceTH HTepHerT,
CaMOCTOSITEIIbHO (POPMYJIUPYSI TIOUCKOBBIM 3ampoc, HAXOIWTh MYTH OIpPEICIICHHS
JIOCTOBEPHOCTH TIOJIYYCHHOW WH(OpPMAIlMMd Ha OCHOBE WMCIOIIUXCS 3HAHUA U
JIOTIOTHUTEEHBIX UCTOYHUKOB

1.19

Vcnionb30BaTh Ipy BEIIIOJHEHUH yUEOHBIX 3aaHUi HAYyYHO-TIOIYJISIPHYIO JINTEPATypy
(U3MUECKOro COmepKaHMs, CIIPaBOYHBIE MaTepualibl, pecypchl cetd VIHTepHeT;
BJIaJIeTh NMPUEMaMH KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHus MHPOPMALUU W3
OJIHOM 3HaKOBOW CHUCTEMBI B IPYTYIO

1.20

Co3znaBaTh cOOCTBEHHBIC IMCHMEHHBIE U YCTHBIE COOOIIICHHUS HAa OCHOBE WH(OpMAITHH
W3 HECKOJBKHX HCTOYHHMKOB (DPU3UUECKOrO COAEPXKaHMs, MyOJIMYHO NPEACTaBIATH
pe3yNIbTaThl MPOEKTHOM WM UCCIEeI0BATENbCKON AeATEIHHOCTH, P 3TOM IPAMOTHO
WCTIONB30BaTh M3YYEHHBIM MOHATHHHBIA amnmapar uU3y4aeMoro pasnena (U3UKH H
COIIPOBOXATh BBICTYIUIEHHE IIPE3CHTAllMEH C Y4YeTOM OCOOCHHOCTEH ayAauTopuu
CBEPCTHUKOB

1.21

[lpu BBIMONHEHNH YYEeOHBIX MPOEKTOB M HCCIEAOBAHHMN (PU3MYECKHX MPOIECCOB
pacnpenensiTh 003aHHOCTH B TPYIIE B COOTBETCTBUH C TMOCTABJICHHBIMHU 3a/la4aMH,
CJIEIUTh 3a BBIIIOJIHEHUEM IUIaHA JEHCTBHUM M KOPPEKTHPOBATh €ro, aJeKBaTHO
OLIEHMBAaTh COOCTBEHHBIH BKJIaJ B  JAEATENIHOCTb TIPYINBI, BBICTPAaUBATh
KOMMYHHKATHBHOE B3aUMO/ICHCTBHE, MPOSIBIISIsi TOTOBHOCTh pa3peniaTh KOH(IUKTHI

HpOBepﬂeMble IJIEMEHTBI COACPKAHUA

Kon Kopa 3s1emenTa IIpoBepsieMble 3JIeMEeHTbI COAEPKAHUS
pa3iena
8 MEXAHWYECKUE ABJIEHUA
8.1 Mexanudeckoe IBwKeHrne. MarepuanpHas Touka. CucreMa oTcuera

8.2 OTHOCUTEIIFHOCTh MEXaHHYECKOT'O JBMXKCHHUS

8.3 PaBHOMEpPHOE NPAMOTMHENHOE TBUKEHHE

8.4 HepaBHomepHoe npsimonuHeitHoe ABMxkeHuE. CpeHsis 1 MTHOBEHHAs
CKOPOCTH TeJla MPU HEPABHOMEPHOM JIBIKCHHUH

8.5 Yckopenue. PaBHOyCKOpeHHOE IPSIMOJTMHEHOE JIBUKEHHE

8.6 CoOoauoe nagenue. OnsiTel ['anuies

8.7 PaBHOMEpHOE JnBHKEHME MO OKpyXkHOCTH. Ilepumon um wactota

oOpamenus. JInneitHast 1 yrioBas ckopocth. LleHTpocTpeMuTensHoe
YCKOpEHUe




8.8

ITepBriit 3akod HetoToHa

8.9 BTtopoii 3akon HeroToHa

8.10 Tpertwmii 3akoH HeioToHa

8.11 [IpuHuun cynepno3uuuu cuil

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHHs: cUiia TPEHUS CKOJIBKEHHUS, CUIIa TPEHUS TIOKOS, ApyTrHe
BUIBI TPEHUS

8.14 Cuma TSOKECTH W 3aKOH BCEMHPHOTO TATOTEHHS. Y CKOpPCHHE
CBOOOIHOTO TTaICHHS

8.15 JBmwxenne mmanetr Bokpyr Comana. IlepBas kocMudeckast CKOPOCTb.
HesecomocTs 1 ieperpy3ku

8.16 PaBHOBecue MaTepranbHOI TOUKU. AGCOTIOTHO TBEPIOE TEIIO

8.17 PaBHOBecue TBepaOro Tena C 3aKPEIUICHHOHM OChIO BpallCHUS.
MowmeHnT cuibl. LleHTp TsKecTH

8.18 Nmnynec Tena. 3menenne ummnynbea. Mmyabe cumbl

8.19 3aKOH COXpaHEHUs UMITyJIbCa

8.20 PeakTuBHOE nBIKEHME

8.21 Mexanndeckas padoTa ¥ MOIITHOCTb

8.22 Pabota cuit TsoKECTH, YIPYTrocTH, TpeHHs. CBS3b SHEPTHH H PaOOThI

8.23 ITorennuanbpHas 3HEpPrus Tena, MOJHATOr0 Ha/l TIOBEPXHOCTHIO 3eMJIn

8.24 [ToTeHumanbHas 3HEPrUsl CKATON NPy KUHBI

8.25 Kunerunueckas sneprusi. Teopema 0 KHHETUUECKON SHEPTUU

8.26 3aKOH COXPAHEHUSI MEXaHUYECKON dSHEPIrun

8.27 [IpakTuaeckne paboOTHI:

Ompenenenre cpeaHell CKOPOCTH CKOJBKEHUS OpyCKa UITH IBIDKCHHUS
apyKa Mo HAKJIOHHOM IUIOCcKOcTU. OmpeneieHue yCKOPEHHUs Tena
MIpU PaBHOYCKOPEHHOM JIBHKEHUU TI0 HAKIIOHHOM MJIOCKOCTH.

I/ICCJ'IC,I[OBaHI/Ie 3aBUCUMOCTH nyTn oT BpEMCHU npu
PaBHOYCKOPCHHOM JIBMXKCHHUN 0e3 HavaIbHOU CKOpOCTH.

[IpoBepka rumMOTE3BI: €CIM MPH PAaBHOYCKOPEHHOM JIBW)KEHUH 0e3
Ha4aJIbHOW CKOPOCTH IyTH OTHOCSTCS KaK Psii HEUETHBIX YUCE, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHN OJJUHAKOBHI.

HccnenoBanre 3aBUCMMOCTH CHJIBI TPEHHUSI CKOJNBXEHUS OT CHIIBI
HOopManbHOTO naBieHus. OrmpeneneHre Kod(hdUIMEHTa TpEHUs
CKomkeHus. Ompenenenne XECTKOCTH TNpyKuHBL. OmnpenencHre
paboOThl CHIJIBI TPEHUS TPU PABHOMEPHOM JIBIDKCHHHM Tella 110
TOPH30HTAJIBHOM moBepxHOCTH. Ompenenenne paboOTbl  CHIIBI
YIPYTOCTH MPH TOABEME IPy3a € UCTIOIL30BAHUEM HETIOJIBUKHOTO U
TIO/IBIKHOTO OJIOKOB




8.28

Q@u3nvecKue SIBICHUS B MPUPOJE: TMPHINBBI U OTIWBBI, JIBHKCHHE
mwiaHeT CONHEYHOW CHCTEMBI, PEAKTUBHOE JBIKCHHE SKHUBBIX
OpraHU3MOB

8.29

TexHuueckue YCTPOMCTBA: CIMAOMETP, JAaTUMKU IIOJOKCHMS,
PACCTOSHUS ¥ YCKOPEHUS, PAKETHI

MEXAHUWYECKHNE

KOJIEBAHV S 11 BOJIHBI

9.1

KonebarenbHoe nemwkeHne. OCHOBHBIC XapaKTCPUCTHKH KOJICOAHMIA:
MIEPHOJ, YacTOTa, aMILTUTYIa

9.2

MareMaThyecKkuil U OpyKUHHBIA MassTHUKH. [IpeBpaleHue s3Hepruu
IIpH KOJIe0aTeIbHOM IBHKCHUN

9.3

3aryxatomue Konebanus. BeiHykIeHHbIe KoteOanus. Pezonanc

94

Mexanndeckne BOJHBI. CBOICTBA MeXaHWMIECKHUX BOJH. [IpomobHbIe
U TONepeuHble BOJHBL J[MWHA BOJIHBI U CKOPOCTH €€
pactpocTtpaHeHus. MexaHUYecKue BOJHBI B TBEPAOM  TellE,
CEHCMUYECKUE BOJIHbI

9.5

3ByK. ' poMKOCTh U BbICOTa 3ByKa. OTpaskeHUE 3BYKa

9.6

WNudpasByk u ynbTpa3zByk

9.7

[IpakTideckne pabOTHI:

OnpeferieHde YacTOThI M TEpUOJa KOJIeOaHMN MaTeMaTHYECKOIro
MasgATHHKA.

Onpe/esieHne YacTOThHI ¥ NIepro/ia KojieOaHui py>KMHHOTO MasiTHUKA

HccnenoBanre 3aBUCHMOCTH MEpUoJia KOJIeOaHHM MOMBEIICHHOTO K
HUTH Tpy3a OT JUIMHBI HUTH. MccienoBaHue 3aBUCHMOCTH TIEpUOa
KOJIeOaHW! TPYKUHHOTO MasTHHKa OT Macchl rpy3a. I[IpoBepka
HE3aBHCHUMOCTHU IEepHoa KojeOaHui rpy3a, MOJBEUICHHOIO K HUTH,
OT MAacchl rpy3a M JKECTKOCTH MpPYXUHBIL. M3MepeHHne yCcKOpeHHs
CBOOOIHOrO MaaeHUS

9.8

dusnveckue SBICHUS B MPUPOIE: BOCIPHUITHE 3BYKOB XUBOTHBIMH,
3eMIIETPSICEHNE, CEICMUYECKIE BOJHBI, IIyHAMH, 9XO

9.9

TexHuueckue ycTpoWCTBa: 3XOJOT, HUCIOJIb30BAaHHE YJIbTPa3ByKa B
OBITY U TEXHUKE

10

SJIEKTPOMAT'HUTHOE ITIOJIE N OJIEKTPOMAT'HUTHBIE BOJIHBI

10.1 ONeKTpOMarHuTHOE IMoJie. DJeKTpOMarHuTHbIE BoJIHBL. CBOiCTBa
3JIEKTPOMAarHUTHBIX BOJIH

10.2 [Ikana 3neKTpOMarHUTHBIX BOJIH

10.3 OnextpomaranTHas mpupoaa cBera. CKopocTh cBera. BoiHOBBIE
CBOICTBa cBETa

10.4 [IpakTraeckue pabOTH:

WzyueHne CBOWCTB 3JEKTPOMArHMTHBIX BOJH C  IIOMOUIBIO
MOOWIBHOTO TenedoHa




10.5 Ousnyeckre SBICHUS B TPUPONIE:. OHOIOTHIECKOE JICHCTBHE
BUAMMOTO, YILTPa(QHOIECTOBOTO U PEHTTE€HOBCKOTO H3ITyUCHUI

10.6 TexHUYeCKHe yCTPOMCTBA: UCIIOJIB30BAHUE AIEKTPOMArHUTHBIX BOJIH
JUISL COTOBOM CBSI3H

11 CBETOBBGIE ABJIEHUA

11.1 JIyueBasd mozenp cBeta. MicTounuku cBeta

11.2 IIpsamonnHetHOE pacpOCTPaHEHUE CBETA

11.3 Otpakenne cBera. [Imockoe 3epkaiio. 3aKOH OTPaKECHHS CBETa

114 IIpenomnenne cBera. 3akOH TpeloMIIeHHs cBeTa. IlomHoe
BHYTpPEHHEE OTpaXKE€HHE CBETa

11.5 JIunza. Xon mydeit B 1MH3E

11.6 OnTrueckas cucteMa ¢oroariapara, MUKPOCKOIa U TEJISCKOa

11.7 I'na3 kak ontuyeckas cucreMa. bIu3opyKoCTh U JabHO30PKOCTh

11.8 Pasnoxxenue Gemoro ceera B criektp. OnbiTel HefoToHa. CroxkeHue
CIEKTpaJIbHBIX 1IBETOB. [lucmepcus ceera

11.9 [IpakTideckne pabOTHI:
HccnenoBanue 3aBUCHMOCTH YIJIa OTPa)K€HHSI CBETOBOTO Jyda OT
yriia majieHusl.
Wzyuenne XapakTepHCTHUK H300pakeHUs] IMpeaMeTra B IUIOCKOM
3epKaje.
HccnemoBanne 3aBHCHMOCTH yTIIa TIPETOMIICHHSI CBETOBOTO JIyda OT
yTia MajeHus Ha TPaHHIIE «BO3yX - CTEKIION.
[TonrydeHune u300paXKeHU ¢ TOMOIIBIO COOMPAFOIIEH JINH3BI.
Onpenenenne (GOKYCHOTO pACCTOSHUS ¥ ONTHYECKOH  CHIIBI
coOuparomIeit TNH3HL.
OMNBITHI 10 Pa3TIOKEHHUIO OSIIOTO CBETA B CIIEKTP.
OnBITH IO BOCIIPHUSATHIO I[BETA TIPEAMETOB IIPH UX HAOIIOICHUH Yepe3
LBETOBbIC (DMIILTPHI

11.10 dusudeckue ABIeHUA B npupoae: 3atmeHus Connua u JIyHsl, 1BeTa
TN, ONTHYECKWE SBIeHHA B arMmocdepe (mBeT Heba, pedpaxius,
pamyra, MUpax)

11.11 TexHuueckue  yCTPOMCTBa: OYKHM, MEpPUCKOI, (¢oToammnapar,
ONITUYECKUE CBETOBOIBI

12 KBAHTOBBIE ABJIEHUA

12.1 Omneitel Pesepdopaa u ruianerapHas mogens aroma. Mojenbs aroma
bopa

12.2 Hcnyckanue u norjioineHue cBeta aroMoM. KBaHThl. JIuHeiyaThie
CIIEKTPbI




12.3 PanmnoaktuBHOCTE. Anb(ha, 6eTa- M raMMa-u3ITyICHHS

12.4 Crpoenne atoMHOro siapa. HykiioHHas Mojaeidh aToMHOTO spa.
N3otonst

12.5 PaanoaxktusHbIe npeBpaiieHus. [lepuosa nosypacnazga aTOMHBIX siIEp

12.6 SlnepHple peaknuu. 3aKOHBI COXPaHEHHS 3apsSI0BOTO W MacCOBOTO
qyucen

12.7 OHeprus CBA3M aTOMHBIX siziep. CBsI3b Macchl U SHEPTHU

12.8 Peakruu cuHTe3a M AeneHus saep. Mcrounwkm sHepruu CollHIIA U
3Be3]

12.9 SnepHast sHepretuka. JleMCTBHE paJUOAKTUBHBIX W3IIyYCHUW Ha

JKHUBBIC OPraHU3MbI

12.10 [IpakTraeckue pabOTHI:
HabnroeHue CrTONTHBIX M JIMHEHYATHIX CIICKTPOB U3ITyUCHHUS.

HUccnenoBanre TpekoB: U3MEPEHHUE YHEPTUU YACTHIIBI 10 TOPMO3ZHOMY
nyTH (1o ¢ororpadusim).

Wzmepenue pagnoakTHBHOTO hoHa

12.11 @usnueckue SIBICHUS B IIPUPOAE: €CTECTBEHHBIM PaJAMOaKTUBHBIN
(oH, KOCMUYECKHE JIy4YH, PaJHOaKTHBHOE W3Iy4YCHUE NPHUPOTHBIX
MUHEPAJIOB, JEHCTBUE pPAJUOAKTUBHBIX M3JIyY€HUH Ha OpPraHHU3M
4eJl0BeKa

12.12 TexHuuecKkrue  yCTpOMCTBA:  CIEKTPOCKON,  WHAMBUAYAJbHBIN
J03UMETp, Kamepa Bunbcona

IIpoBepsiemblie Ha OI'D no ¢u3uke TPeOOBAHKS K pe3yIbTaTaAM 0CBOCHHUSA
OOI1 000

Hns nposenenuss OI'D mo ¢Qusuke wuCHONb3yeTCcs MepeueHb (Koaudukarop)
npoBepseMbix TpeboBaHuil Kk pesynbraram ocBoeHuss OOII OOO u nepeuyeHb
AJIIEMEHTOB COJEPIKAHMUS.

Ilepedensb (koaudukaTop) NpoBepsieMbIX TPEOOBaHUI K pe3yJibTaTamM
ocsoenust OOITI OO0

Kon IIpoBepsieMble TpeGOBaHHS K NpeAMETHBIM pe3yabTaTaM 0a30BOr0 YpPOBHA
NMPOBEPSEMOro | OCBOCHHSI OCHOBHOH 00pa3oBaTeIbHOHl NPOrpaMMbl  OCHOBHOIO  00IIero
TpeboBaHUS odpa3oBanus Ha ocHoBe ®I'OC

[Nonnmanue ponu QU3NKK B HAYYHOW KapTHHE MHUpPa; cHOPMHUPOBAHHOCTH 0a30BBIX
NPEJICTABICHUI O 3aKOHOMEPHOH CBSI3W U NIO3HABAEMOCTH SIBJICHUH TIPUPOJIBI, O POIIH
9KCHEepUMEHTa B (U3MKE, O cHcTeMooOpasymomeil pomu (U3MKA B Pa3BUTHH
1 €CTECTBEHHBIX HAayK, TEXHUKU M TEXHOJIOTHUH, 00 IBONIOIMN (GU3NIECKUX 3HAHUN U UX
pOJHM B IEJIOCTHON E€CTeCTBEHHOHAyYHOW KapTWHE MHpa, O BKIQJE POCCHHCKUAX W
3apyOeKHBIX YUEHBIX-(QU3UKOB B DPa3BUTUE HAyKH, OOBSCHEHHE MPOLECCOB
OKPY>KaloIIero MUpa, pa3BUTHE TEXHUKH U TEXHOJIOTHIA




3HaHUsA O BUAAX MaTepud (BEIIECTBO MW TIOJIE), O JABWKCHHM KaK CIocoOe
CYIIIECTBOBAHUS MaTepUU, 00 aTOMHO-MOJEKYJSPHON TEOPUU CTPOCHUS BEIIECTBA, O
(GU3MYECKOW  CYIIHOCTH  SBJCHHWM  NPUPOABI  (MEXaHHYECKUX,  TEIUIOBBIX,
JJIEKTPOMATHUTHBIX M KBAaHTOBBIX); YMEHUE pa3jiHyarh SBICHUS IO OMUCAHUIO HX
XapaKTePHBIX CBONCTB M Ha OCHOBE OIBITOB, ICMOHCTPHUPYIOIIUX JTAHHOE (DU3UYECKOE
SIBJICHUE, YMCHHUE PACIO3HABaTh MPOSBICHHE W3YYCHHBIX (DU3NYCCKUX SBICHUN B
OKpY’KaloIleM MUPE, BBIACISISI UX CYNICCTBEHHBIC CBOMCTBA (TIPU3HAKH)

Brnanenane ocHoBaMU MOHSTHIHOIO amnmapara 1 CHMBOJIMYECKOI'O sA3BIKa (l)I/ISI/IKI/I n
HCIIOJIB30BaHUE UX IJIA PCIICHUA y‘le6HBIX 3a/1a4; YMCHUC XapaKTECPU30BaATh CBOMCTBa
TCII, (1)I/I3I/I‘lCCKI/Ie SABJICHHUA W TPOLECChI, HCIIOJIb3Ys Q)YHﬂaMCHTaHLHLIe n
OMITUPHUYCCKNE 3aKOHBI

VYMeHune ommchBaTh N3Yy4YCHHBIC CBOMCTBA TEI U (I)I/I3I/I‘ICCKI/IC SABJICHUS, HUCIIOJIb3Ys
(I)I/ISI/ILICCKI/IC BCIINYHHBI

Brnagenue ocHOBaMH METOJIOB HAYYHOTO TMO3HAHHSI C YYE€TOM COOJOACHUS MPaBUII
Oe3omacHOro TpyAa: HaOmoIeHNe (PU3HUECKUX SIBIICHUI:

YMEHHE CaMOCTOSTENIHO COOMpPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY W3 JIAaHHOTO
HaOopa 00OpyZHOBaHMS MO HMHCTPYKLUH, ONUCHIBATH XOJ ONbITA U 3aMHCHIBATH €T0
pe3yabTaThl, (OpMYIHPOBATH BEIBOIBI;

NPOBEIEHHE MNPSAMBIX M KOCBEHHBIX HM3MEPEHUH (U3MYECKUX BEIUYUH: yMEHHE
TUTAHUPOBATH U3MEPEHHSI, CAMOCTOSITENILHO COOMPATH IKCTIEPUMEHTAIBHYIO YCTAHOBKY
M0 MHCTPYKLMH, BBIUUCIATH 3HAYEHHE BEJIMYMHBI U aHAJIU3UPOBATH IOJyYeHHbIE
pe3yNbTaThl C YYETOM 3a/laHHON MOTPEUTHOCTH PE3yIbTaTOB U3MEPEHUH;

NPOBEIEHHE HECIOKHBIX JKCIIEPUMEHTAJIbHBIX HCCIEIOBAHUH; CaMOCTOSTEIBHO
coOMpaTh JSKCHEPUMEHTAIBHYIO YCTAaHOBKY M MPOBOAWTH HCCIEIOBAHUE IO
WHCTPYKLUH, TIPEJICTABIATH TOTy4YEeHHbIC 3aBUCHMOCTH (PU3NYECKUX BEITUYWH B BHJE
Tabmun ¥ rpaduKOB, YYUTHIBATH IOTPEIIHOCTH, AENATh BBIBOABI MO PE3yJIbTaTaM
UCCIICIOBAHUS

IToHumanue xapakTepHBIX CBOMCTB (HU3MUYECKMX MoJesed (MaTrepuanbHas TOYKa,
abCOIIIOTHO TBEPJIOE TEN0, MOJETH CTPOCHHUS Ta30B, KHJKOCTEH W TBEpABIX Tel,
TUTaHEeTapHas MOJIEIh aTOMa, HYKJIOHHAs MOJIENh aTOMHOT'O /7Jpa) ¥ YMEHHE TPUMEHATh
uX AJ151 00BSACHEHUS (PU3NUECKHUX MPOLIECCOB

VYMmenune o0bACHATE (1)I/I3PI‘ICCKI/I€ MpoUeCChl 1 CBOMCTBa TCJI, B TOM YHUCJIC U B KOHTCKCTC
CI/ITyaHI/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOI'O  XapaKTE€pa, B YAaCTHOCTHU, BBIABIIATH
MMPUYNHHO-CJIICACTBCHHBIC CBA3UM U CTPOMUTH 00BSICHEHHE C OHOpOﬁ Ha H3YUYCHHBIC
CBOICTBa (I)I/I3PI‘ICCKI/IX ﬂBHeHHﬁ, (1)I/ISI/I‘IGCKI/I€ 3aKOHBbI, 3dKOHOMCPHOCTHU U MOJCIIN

YMeHue pemartb pacyeTHbIe 3a1auu (Ha 6ase 2 - 3 ypaBHEHUI), HCHONb3YS 3aKOHBI U
(bopMyIIbl, CBS3BIBAIONINE (PU3MUECKHE BEJITMYMHBI, B YACTHOCTH, 3alUCHIBATH KPATKOE
YCIIOBHE 3aJlauM, BBIABIATH HEJOCTAIOIINE JaHHbBIC, BRIOUPATh 3aKOHBI U (POPMYIIHI,
HEOOXOIUMBIE ISl €€ PELIeHHs, HCIIOJIb30BaTh CIPAaBOYHBIC AAaHHBIC, MPOBOIUTH
pacyeTbl W OLEHUBATh PEATMCTUYHOCTH MOJYYCHHOIO 3Ha4YeHHs (Qu3ndecKoit
BEJIMYHMHBI, YMEHHE ONPEACIATh Pa3MEPHOCTh (PU3NUECKON BEITMUYUHEI, ITOJyYECHHOM
MIPH PELLICHUH 3a]1a4H

YMeHune XxapakTepu30BaTh IPUHIHUIIBL IEHCTBUSI TEXHUYECKUX YCTPOUCTB, B TOM YHCIIE
OBITOBBIX MPHUOOPOB, M MPOMBIIIJICHHBIX TEXHOJIOTMYECKUX MPOLECCOB IO HUX
OIMMCAaHNIO, MCIIOJB3Ys 3HAHUA O CBOiCcTBax (1)I/I3I/IT-IGCKI/IX SIBIICHUN 1 HCO6XOJII/IMBIC
¢du3nyecKkue 3aKOHOMEPHOCTH

10

YMeHre ucnojib30BaTh 3HAHUS O Q)HSI/I‘ICCKI/IX SIBJICHUSIX B HOBCC}IHeBHOﬁ KU3HU 1A
oOecrieyeHusi 0e30MacHOCTH TMpH OOpalleHHH C OBITOBBIMH HPUOOpaMU H




TEXHHYECKUMH YCTPOMCTBAMH, COXpaHEHHUS 3/[0pOBBS M COONIOJAEHHUS HOPM
JKOJIOTHYECKOTO TIOBEJICHUS B OKPYXKAWOIIEH cpele; MOHUMaHWE HEOOXOIUMOCTH
MPUMEHEHUS  JOCTMKCHUH  (PU3MKM U TEXHOJOTHH IS PalMOHAIBHOTO
MIPUPOJIOTIONH30BAHUS

11

OmeIT moWcKa, TpeoOpa3oBaHUS W TNPEICTaBICHUS HHGOpMANHH (DH3NICCKOTO
COJICPIKaHUsl C UCMOJIb30BaHUEM WH(OPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHIA;
YMEHHE OIICHUBATh JOCTOBEPHOCTD MOIYYCHHON HH(GOPMAIIUN HA OCHOBE HMEHOIIIUXCS
3HAaHUH W JIOTIOJIHUTEIHHBIX MCTOYHHKOB; YMEHHE WCIIONB30BaTh MPH BBITOJTHEHUU
y4eOHBIX 3aJJaHUH HAYYHO-TIOMYJISIPHYIO JIUTepaTypy (HU3UUECKOTO COJEpKaHus,
CIIPaBOYHBIC MaTepHaIbI, pecypchl ceTn MHTEpHeT; BlajJicHue 0a30BHIMU HaBBIKAMU
npeoOpazoBaHus WHPOPMAIUM W3 OJHOW 3HAKOBOW CHCTEMBI B JPYTYIO; yMEHHUE
CO03/1aBaTh COOCTBEHHBIEC MMCEMEHHBIE U YCTHBIE COOOIIEHN Ha OCHOBE MH()OPMAITNU
M3 HECKOJBLKUX UCTOYHUKOB

ITepedennb 3;1eMeHTOB coep:kaHusl, NpoBepsieMbIX Ha OI'D no pusnke

Kon

IIpoBepsieMblii 3J1IEMEHT COEPKAHUS

1

MEXAHUWYECKMUE ABJIEHNA

1.1

Mexannyeckoe aABmwkeHue. MarepuanbHas Touka. Cucrema otcueta. OTHOCHTEIBHOCTD
JBHKCHUS

1.2

PaBHOMepHOE M HepaBHOMepHOE ABIKeHHE. CpemHsisi ckopocTh. Dopmyna s BBEIYHCICHUS
cpeaHel ckopocTh: v = S/t

1.3

PaBHOMEpPHOE NPAMOIMHENHOE IBIKEHNE. 3aBUCUMOCTh KOOPJUHATHI Te€a OT BPEMEHH B CITy4ae
PaBHOMEPHOT'O MPSAMOJIMHENHOTO ABMKEHUS:

X(0)=x,+uf

Fpa(bHKI/I 3aBUCUMOCTHU OT BPEMCHU I NPOCKIUU CKOPOCTH, MPOCKIHU ICPEMCUICHUA, IIYTH,
KOOPpAWHATEI ITPU PABHOMEPHOM HpﬂMOHHHeﬁHOM JABHOKCHHH

1.4

3aBHCHMOCTD KOOpAWHATHI TC€JIa OT BPEMCHHU B CJIyda€C PaBHOYCKOPEHHOI'O HpﬂMOHHHeﬁHOFO
JABWOKCHMUA !

2| "t

Sx{r) - 'l.aa [+ ay *

DopMynbl IS MPOCKLUUU IEPEMEILIECHUS, NMPOEKIMA CKOPOCTH W IPOEKLUU YCKOPEHMS IIPU
PAaBHOYCKOPEHHOM IPSIMOJMHENHOM JIBUKECHHHU:

-

t
s, )=y, t+a,- %
U.\'('r) =Upx T4, 1,

a, () =canst,

3 3

- _ -9
UZ.T r“"l.r _"al's.\'

rpa(l)HKI/I 3aBUCUMOCTU OT BPEMCHU Ui IMPOCKIHU YCKOPCHHA, NPOCKIIMN CKOPOCTHU, MPOCKIUN
NEepEeMCUICHN A, KOOPAUHATLI ITPU PABHOYCKOPCHHOM HpHMOJ'IHHCﬁHOM JABHXXCHHU




1.5

CrobOomHoe manenme. DOpMyJIBI, ONMMCHIBAIOMIAEC CBOOOJHOE ITAJICHHE Tellda IO BEPTHKAIH
(mBYDKEHUWE TeNa BHU3 WM BBEPX OTHOCUTEIHHO MOBEPXHOCTH 3eMiH). ['paduku 3aBUCUIMOCTH OT
BPEMEHH JIJIS TPOSKIIMU YCKOPEHHUSI, TIPOCKITUHM CKOPOCTH U KOOPIMHATHI ITPH CBOOOTHOM TaICHUU
TeJa 10 BEPTUKAIH

1.6

CKOpOCTI) PaBHOMCEPHOI'0 ABMKCHUA TEJIa 110 OKPYIKHOCTHU. HaHpaBJ’ICHI/Ie CKOpOCTH.

®dopmyiia U BRIYUCICHUSI CKOPOCTH Yepe3 paguyc OKPYKHOCTU U MEpUo]] 0OpaleHus:

_ 21k
T

IlentpocTpeMurensHoe yckopenue. HanpaBieHue neHTpocTpeMUTensHOro yckopenus. @opmyna
JUISL BBIYKCIICHUS] YCKOPEHUSI:

2
v
"R

a

®dopmyia, CBA3BIBAIONIAS [IEPUO]] K YACTOTY OOpaIICHUS:

1

V = —

I

1.7

Macca. IInotHocTs BemecTsa. @opMyiia Jisl BBIYUCIEHUS INIOTHOCTH:

_m
P=7

1.8

Cuina - BCKTOpHAasA CI)I/IBI/ILIGCK&H BenmuuHa. CII0KEeHHE CUT

1.9

SBnenue unepuuu. [lepBplii 3akoH HeroToHa

1.10

Bropoii 3akon Herorona:

—a

F=m-a

COHaHpaBJ’IeHHOCTL BCKTOpa YCKOPCHHS TCJIa U BEKTOPa CUJIbI, HCﬁCTBymmeﬁ Ha TCJ10

1.11

Bzaumopeiicteue ten. Tpetuit 3akoH HproToHa:

Fa==Fis




1.12

Tpenne mokos W TpeHHe CKoOJbkeHus. DopMmyna ans BBIYUCIECHUS MOIYJS CHJIBI TPEHHS
CKOJIb)KEHUST:

Fo=W-N

1.13

Hedopmanus Tema. Yrpyrue u Heynpyrue aedopmannu. 3akoH yrnpyrod nedopmaruu (3aKoH
I'yka):

F=k-Al

1.14

BCCMI/IpHOG TATOTCHUE. 3aKOH BCEMHPHOTI'O TATOTCHUS:

My - 1M~
FuG- 1 it
R’

Cuna TsoKecTH. Y CKOpeHHe CBOOOIHOTO TaIeHus.
dopmyiia U1t BEIYUCICHUS CUIIBI TSDKECTH BOIM3H noBepxHocTH 3emnu: F = mg.

Jswxkenue mwianet Bokpyr Comuna. [lepsas kocmudeckast cCkopocTs. HeBecoMoCTh U nieperpy3Ku

1.15

Umnynbc Tena - BeKTOpHas pusndeckas BEINUHHA.

= ="

p=mo

Nmnynbc cuctemsl Ten. 3Menenune ummnyiabsca. UMOynbe cuiibl

1.16

3akoH COXpaHCHHA UMITYJIbCAa IJIA 3aMKHyTOI71 CHUCTEMBI TCIL:
p=nmy +m,, =const

PeakTuBHOE JABHOKCHHEC

1.17

Mexanudeckast padbota. @opMya IS BEIYUCICHUS pabOTHI CHIIHL:

A=Fsoosct

MexaHu4eckas MOIHOCTbD:




1.18

Kunernueckas u NMOTCHUHAJIbHAA SHCPIus. d)opMyJIa JJIsI BBIYUCIICHUA KUHETHYCCKOH OHCPTHUHU:

|
mo”
E;=—

Teopema o kuHeTnyeckoil 3Heprun. @opmyna A BEIYMCICHUS OTEHIMAIBHON YHEPTUU TeEla,
MOJHSITOrO HaJ 3eMJICH:

E,= mgh

1.19

Mexanudeckas sHEprusi:
E=E,+E,

3aKoH coxpaHeHMs MeXaHHuecKoil sHeprun. @opMmynia A 3aKOHA COXPAHEHUS MEXaHMYECKOU
SHEPTUM B OTCYTCTBHE CWII TpeHus: E = const.

IIpeBpalieHre MEXaHUYECKON SJHEPTUH ITPU HAJIMUUU CHIIBI TPEHHUS.

1.20

[IpocThie MeXaHU3MBI. «30J0TOEC MPABHIIOY» MEXaHUKH.
Poruar. Momenr cuisl: M - FL.

YcnoBue paBHOBECHS phlyara:

M +M, +..=0

[MonBuxHBIN U HeToABWKHBIN 0J10kH. KIT/] mpocThIX MEeXaHU3MOB:

1] —_ "iﬂmeﬁﬂu
Aﬁmﬂemaﬁ

1.21

I[aBJ'IeHI/Ie TBEPAOIo Teia.

CDopMyna AJI BBIMUCIICHUA OaBJICHUA TBEPAOro Teia:

JaBnenue raza. ATMochepHOe 1aBIeHHE.

r UAPOCTATHUYCCKOC JaBJICHUC BHYTPHU JKUAKOCTH.




CDopMyJIa AJId BBIYUCIICHUS JaBJICHUSA BHYTPU KUIAKOCTU:

P=pgh+pP,

1.22 | 3axon ITackans. ['uapaBnudeckuit mpecc
3akon Apxumena. @opmyna Ui ompeneNeHnus BHITATKUBAIONIEH CHIIBI, IEUCTBYIOIIEH Ha Teo,
MOTPYKEHHOE B KUAKOCTh WU Ta3:
1.23 F' — o
ApK. PE
YcnoBue iaBanus Tena. [naBanue cyoB 1 BO3ayXOoIjlaBaHUuE
Mexaanueckue KoneOaHus. AMIUTUTY/Ia, IEPUOJ U YacToTa Konebanuit. @opmMya, CBsI3pIBArOIIAS
YacTOTY W TepHOJl KOIeOaHU:
1.24 1
H |I [— R
125 Marematndeckuii M TPYKHHHBIA MasTHUKH. [IpeBpallieHHe OSHEpruM TpU KoyeOaTelIbHOM
) JBUKECHUN
1.26 | 3artyxatomme xonebaHus. BeiHy)aeHHbIe KoneOanus. PesoHanc
Mexannyeckre BonHbBL. [IpojonbHBIE M TMOmNepedHble BOJHBI. J[IMHA BOJHBI W CKOPOCTH
pacnpoCcTpaHEeHUs BOJTHBI:
1.27
— &
L=v-T
1.8 3Byk. I'pomkocTes M BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJHBI Ha TpaHHUIE JIBYX Cpei.
’ WudpasByk u ynbTpazByk
[IpaxTrueckue paboTs
W3mepenne cpenHel IUIOTHOCTH BEIIECTBA; apXHUMENOBOW CHJIBI; KECTKOCTH MPY>KHUHBI,
Ko3(uLeHTa TPEHUS CKONBKEHHUST; PAOOTHI CHIIBI TPEHUS, CUIIbl YIPYTOCTH; CPEAHENH CKOPOCTH
JBIKEHHS OpycKa 10 HAKIOHHOHM IMJIOCKOCTH; YCKOpPEeHHs OpycKa IpH IBWKEHUH 110 HAKIIOHHON
TUIOCKOCTH; Y9acTOThI M MEpHoAa KoJNeOaHWH MaTeMaTHYecKOro MasiTHWKA; YacTOTHI U MEpHOAa
1.29 KoJIeOaHUI MPY)KUHHOTO MasTHUKA; MOMEHTa CHJIbI, JEHCTBYIOLIEr0 Ha pblyar; padOThl CHIIBI

YOPYTOCTH MPU HOABEME TPY3a C MOMOIIBIO HETOABMKHOTO 0JI0Ka; pabOTHI CHIIBI YIIPYTOCTH MPH
NOJbEME IPy3a C IOMOLIBIO MTOIBMKHOTO OJIOKA.

Hccnenoanne 3aBUCHMOCTH apXMMEIOBON CHIIBI OT O00BheMa IMOTPYKEHHON YacTH Teia M OT
IUIOTHOCTH KUAKOCTH;, HE3aBUCHUMOCTH BBITAIKUBAIOIICH CHUIIBI OT MAacChl TENa; CHJIbI TPEHUS
CKOJIBXKEHHUSI OT CHJIbl HOPMAaJBHOTO JAaBJCHUS U OT pPOAAa MOBEPXHOCTH; CHIBl YNPYTOCTH,
BO3BHHKAIOIMIEH B TMPYXHWHE, OT CTENECHH jaeGopManii MPYKUHBI, YCKOpEeHUs Opycka OT yria




HAKJIOHA HaNpaBJISIONIEH; Tepruo/ia (4acTOThl) KoJeOaHWi HUTSHOTO MasgTHUKA OT JJIWHBI HUTH;
nepuoia KoJieOaHWl TPYKWHHOTO MasTHHKA OT MacChl Tpy3a M JKECTKOCTH TIPY>KUHBI,
UCCJICJIOBAHE HE3aBUCUMOCTH TepuoJia KOJIcOaHWi HUTSHOIO MAasTHHKAa OT MAacChl Tpys3a.
IIpoBepka ycnoBust paBHOBECHS phIdara

duznveckre SBICHUS B MPUPOJE: MPUMEPHI IBIKEHUS C PA3IMYHBIMA CKOPOCTSIMH B JKHUBOM H
HEXUBOU NMPUPO/JIE, NeUCTBUE CIIIBI TPEHUS B IPUPOJIC U TEXHUKE, IPUIIMBHI U OTJIMBHI, IBIDKCHHE

1.30 | mnaner CoJHEYHOM CHCTEMBI, PEaKTHBHOE IBM)KEHHE JKUBBIX OPraHHU3MOB, pbluard B TeJe
YeloBeKa, BIUSAHNE aTMOC(HEPHOTO NTAaBJICHHUS HA JKWBOM OpraHU3M, IIaBaHUE PHIO, BOCIIPHUATHE
3BYKOB XUBOTHBIMH, 3€MJIETPSICEHHUE, CEIICMUYECKIE BOJIHBI, I[yHAMH, 3XO
TexHudyeckue ycTpOWCTBA: CHHIOMETP, HaTUYUMKU TIOJOXKEHMs, DPACCTOSIHUA M YCKOpPEHUS,
JUHAMOMETD, MOJIINITHUKH, PAKeThbl, pblyar, MOJABMKHBIA M HEMOJBIKHBIA OJIOKH, HAKJIOHHAS

1.31 | mI0CKOCTh, MPOCTHIE MEXAHU3MBI B OBITY, COOOIIAIOIINECS COCY/IBI, YCTPOMCTBO BOJOIPOBO/IA,
TUAPABIMYECKUH TIPecc, MAaHOMETP, OapOMETp, BEICOTOMED, TTOPIITHEBOI HACOC, ApEOMET, IXOJIOT,
UCIIOJIb30BaHKE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUIOBBLIE ABJIEHU A

21 OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KMHETHUECKOM TeopuH CTpOeHHus BellecTBa. Mojaenu

) TBEPJIOTO, XKUIAKOTO ¥ Ta3000pa3HOTO COCTOSHUH BemlecTBa. Kpucrtammueckue n amopgHbIe Tena

29 JBwxeHue yactull BemiectBa. CBsi3b CKOPOCTH IBUKEHUS YaCTHLL ¢ TeMIiepaTypoil. bBpoyHoBckoe

’ IBIDKCHUE, TUPDY3U

2.3 | CmauuBaHHe U KallWUISPHbIE SBIECHUS

2.4 | TenyoBoe pacuIMpeHue U cxaTue

2.5 |TenmoBoe paBHOBecHE

2.6 | Buytpennss sneprusi. Pabota u Teronepenayua kak crocoObl N3BMEHEHUS] BHYTPEHHEH SHEpTun

2.7 | Buasl Teruionepeaayn: TEIIONPOBOAHOCTD, KOHBEKIU, U3TyUeHHE
HarpeBanue u oxnaxaenue tei. KonuuecTBo TEmIOTHL. Y AelbHAs TEIMJIOEMKOCTb:

1 O=cmlt )

— i

— I 1

3aKoH COXpaHEHUs YHEPTUU B TEIUIOBEIX MpoIleccax. Y paBHEHHE TETUIOBOTO OaaHca:

7o +0 0
+0, +...=
- —

—— 1 ———— 2 ! sEeE
10 Ucnapenne w koHjeHcanusi. l3MeHeHWe BHYTpEHHEW OJHEPTUM B TPOIECCE HWCIAPEHUS H
) KoHAeHcaruu. Kumenue xxuakoctu. Y ienpHas TeroTa napoodpazosanus: L = Q/m

2.11 | BmaxxHOCTB BO31IyXa
IInaBnenne w Kpuctaumszanud. VI3MeHeHHWe BHYTPEHHEW OSHEpPruW TpH IUJIABICHUH U
KpUCTAJUIM3alMU. Y IeNbHAas TEIUIOTA IIaBICHUS:

2.12




2.13

BryTpeHHss 3HEprHs CrOpaHus TOIDIMBA. Y AeTbHAs TEIUI0Ta CropaHus TormBa: q = Q/m

2.14 | Ilpuanmmms! pa®oTs! TemIoBeIX nuratenei. KI1J[ TemaoBoro qBuraTess
[TpakTudeckue paboThI
W3mepenne yaenmpHOW TEIUIOEMKOCTH METAIDIMYECKOTO IFIMHAPA; KOIWYECTBA TEIUIOTHI,
715 | OTyHeHHoro BOJIOW KOMHATHOW TeMmmepaTrypbl (UKCHPOBAHHON Macchl, B KOTOPYIO OIYILIEH
' HarpeThIil HWIAHIP; KOJUIECTBA TEIUIOTHI, OTJAHHOTO HATPETHIM HWIHHIPOM, TIOCIE OITyCKaHHS
€ro B BOJy KOMHAaTHOW TeMIIepaTypbl; OTHOCHTEIFHONW BIaKHOCTH BO3MyXa; YACIbHOW TETLTIOTHI
iaBiaeHus Jpaa. MccnegoBanue W3MEHEHHUS TEMIIEpaTyphl BOJBI MPHU Pa3IWYHBIX YCIOBHSIX;
SBJICHUS TEIUIOOOMEHA MPH CMEIIUBAHUN XOJIOJHOM U Topsiuedl BOBI; MpoLecca UCIapeHust
®dusnueckue SBICHUS B TMPUPOJE: MOBEPXHOCTHOE HATSKEHUE M KANWUIIPHBIC SBICHUS B
2.16 | mpupoje, KpuCTaIBl B IpupoAe, n3mydeHne CoiHIla, 3aMep3aHue BOJOEMOB, MOPCKHE OpPHU3HI,
oOpa3oBaHHe POCHI, TyMaHa, HHesl, CHeTa
TexHudeckue ycTpoMCTBa: KamWULIPHI, MPUMEPHl HCHOIB30BAHUS KPUCTAIIIOB, KHUIKOCTHBIM
2.17 | TepmomeTp, MAATYUK TeMIeEpaTyphl, TEPMOC, CHCTEMa OTOIUIEHUS JOMOB, THUIPOMETpHI,
TICUXPOMETP, TTapoBasi TypOrHa, TBUTATENh BHYTPEHHETO CTOPAHUS
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 | Onexrpuzarmus Tea. J[Ba BUa 3JEKTPUUECKUX 3apsI0B
3.2 | BzaumoneiicTBue 3apskeHHbIX Tell. 3akoH KynoHa
3.3 | 3aKOH coxXpaHEHHUs IEKTPUUECKOTO 3apsiaa
34 OnekTpudeckoe Tmone. HampspkeHHOCTh AJeKTpudeckoro monsd. [IpuHmwm — cyneprno3urum
' 3JIEKTPUYECKUX TOJeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu anextprudeckux 3apsaoB. JleficTBrEe 3IeKTPHUECKOro Mo Ha 3JIEKTPHUECKUe 3apsiibl.
) [IpOBOIHUKY U JUAIEKTPUKHU
IlocTosHHBIHN 2nekTpuyecKkuil ToK. JleicTBus anekTprdeckoro Toka. Cuia Toka. Hampspkenue.
3.6
I=q/t,U=A/q
DNEeKTPUYECKOE COTPOTUBIICHHE. Y IENbHOE 3JIEKTPUIECKOE COITPOTUBIICHNE:
3.7
R =pl/S
3.8 | 3akon OMa g yuactka snekrpudeckoil nenu: I = U/R
IlocnenoBaTtenbHOE COeTMHEHUE TPOBOIHUKOB!
L=l U=t 4l R=R. 1R
— 1. = 5 — Iy 3.
[TapannensHOE COeTMHEHNE TIPOBOIHUKOB PABHOT'O COIPOTHUBIICHUS:
39

bq=U::f=fl+Iz:R=‘f-.

i

CMellaHHbIe COCIUHCHUA ITPOBOJHHUKOB




3.10

Pabota 1 MmomtHOCTH AekTpuaeckoro Toka. A = Ult, P = Ul

3akon J[>xoyns - Jlenna:

3.11 )

-
O=I"-R-t
—

3.12 | OnmsIT Opcrena. MaruuTHoOe Moje NpsMOro MPOBOJHUKA C TOKOM. JIMHUM MarHUTHOW MHAYKLIHUN

3.13 | MaruuTHOE 1oJje MOCTOSTHHOTO MaruuTa. BzanmoseiicTBre NOCTOSIHHBIX MarHUTOB

3.14 | lelicTBuE MarHUTHOT'O OISl HA IPOBOJIHUK C TOKOM

3.15 | OnbiTer @apages. SIBnenHue >aeKTpoMarouTHON nHAYKIwH. [IpaBuno Jlenna
[TpakTudeckue paboThI
H3mepeHne 3IEKTPUYECKOTO COMPOTUBIICHUS PE3UCTOpPA; MOIIMHOCTH 3JEKTPHUUYECKOIO TOKA;
paboOThI AIIEKTPUIECKOTO TOKA.

316 HccnenoBanue 3aBUCHMOCTH CUJIBI TOKA, BO3HUKAIOLIETO B IIPOBOJHUKE (PE3UCTOPHI, TaMIIOUKA),
OT HaIpsDKEHUS Ha KOHI[aX MPOBOJHHUKA; 3aBUCUMOCTH COMPOTHUBIIEHHUS OT JJIMHBI IPOBOJHHKA,
IUIOILA/IX €T0 MOMEPEYHOro CeUEHHS U YAEIBHOTO CONPOTUBIICHHUS.

IIpoBepka mpaBuia Ui 3JEKTPUYECKOrO HAIMPSDKEHUS MPH MOCIEN0BATEIbHOM COEIUHEHUH
NPOBOJHMKOB; NpaBWiIa Al CHJIBI DJIEKTPUYECKOT0 TOKAa MPH MapalIeIbHOM COCAMHEHHU
MIPOBOTHUKOB (PE3UCTOPHI M JIaMITOUKA)

dusnueckue ABJICHUS B IPUPOAE: INEKTPUUECKUE SBICHUS B aTMOC(]epe, 2IeKTPUIECTBO KHUBBIX

3.17 | opraHM3MOB, MarHUTHOE MOJie 3eMITH, Ipei} MOIIOCOB, POJIb MATHUTHOTO TOJISL AJISl )KU3HU Ha
3emuiie, NOJSIPHOE CUSTHUE
TexHuueckre YCTPOWCTBA: 3JEKTPOCKON, AaMIepMETp, BOJBTMETP, PEOCTaT, CUETYUK

318 JIEKTPUYECKON SHEPIuH, 3JIEKTPOOCBETUTEIbHbBIE TPUOOPHI, HArPeBATENbHBIE IEKTPONIPHUOOPHI

’ (TpuMepsbl), AMEKTPUUECKUE TTPEAOXPAHUTEIH, HIEKTPOMArHuT, 3JEKTPOABUTaTENb TTOCTOSTHHOTO
TOKa, TEeHEPaTOP MOCTOSHHOI'O TOKa

3.19 | OnexTpomarHuTHble BOIHBI. [1IKkana 31€eKTpOMarHUTHBIX BOJIH

3.20 | JIyueBas monens cBeta. [IpsMonuHeiiHoe pacnpoCTpaHEHUE CBETa

3.21 | 3axoH oTpaxkeHus cBerta. [lmockoe 3epkano

3.22 | IIpenomMienue cBeTa. 3aKOH MPETOMIICHHS CBETa

3.23 | ducnepcus cseta

3.24 | JInnza. Xop srydent B tnH3e. @okycHoe paccTossHue TuH3bl. OnTHueckas cuina JuH3bl: D = 1/F

3.25 |I'ma3 xak onTuyeckas cucrema. Onrniyeckue npruoopsl
IIpakTudeckne paboThI
W3mepeHue onTHUECKON CHITBI COOMPAIOLLEH JIMH3BL; POKYCHOTO pacCTOSIHUSI COOMPAIOIIEH JTMH3bI
(1o CBOWCTBY paBEHCTBa Pa3MEpOB MpenMeTa W M300pa’keHUs, KOrjaa IMpeAMET PacIoOOKEH B

3.26 | nBoiiHOM (oKycCe), oKa3aTelsl MPEIOMIICHHS CTEKIIA.

HccnenoBanune CBOWMCTBA H300pa)KE€HUs, IOJYYCHHOTO C IOMOIIBIO COOUPAIOIIEH JIMH3HI;
M3MEHEHUS (POKYCHOTO PACCTOSIHHS JBYX CJIOKEHHBIX JIMH3; 3aBHCUMOCTU YIJia MPEIOMIICHHS
CBETOBOTO JIyya OT yrja MaJicHUus Ha IPaHULE «BO3AYX - CTEKIIO»




duzndeckue sIBJICHHUS B Opupoac: 3aTMCHUA Coana n H}/HBI, OBETa TCJI, OIITHYCCKUC ABJICHHA B

3.27
atmocdepe (1Bet HeOa, pedpakuus, pagyra, MUPax)
3.28 | TexHuueckue ycTpoHCTBa: OUKH, HEPUCKOI, (hoToanmapaT, ONTHIECKUE CBETOBOIBI
4 KBAHTOBBIE ABJIEHUA
4.1 |PamuoaktuBHOCTH. Anb(da-, OeTa-, raMmma-usinydcHus. Peakuuu anbha-u Oeta-pacmana
4.2 | Ompitel Pezepdopaa mo paccesiauto ansga-yactull. [lnanerapuas moaens aToma
4.3 | CocraB aToMHoro sapa. M3oromnst
4.4 |Ilepnon nomypacmnaaa aTOMHBIX AP
4.5 | SlnepHbie peakuuy. 3aKOHBI COXpaHEHUS 3apsA0BOI0 U MACCOBOTO YKCET
dusnyeckre SABICHUS B NPUPOAE: CCTECTBEHHBIH pPaJMOAaKTUBHBIA (DOH, KOCMUYECKUE IyUH,
4.6 | paAMOAaKTHBHOE H3JIyY€HHE NMPUPOTHBIX MHUHEPAJIOB, NEHCTBUE PAaIHMOAKTHBHBIX W3Iy4YCHUH Ha
OpraHM3M YeloBeKa
47 TexHudeckue yCTpoMCTBa: CHEKTPOCKOIN, WHIMBUAYaIbHBIA JO3UMETP, Kamepa BuibcoHna,

sJIepHas SHepreTHKa




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnvecTBO 4acoB DJIeKTPOHHbBbIE
Ne HMara nugposeie
Tema ypoka
n/n yp Bcero KO;TPO‘H"HHe HpﬁaKanecRue u3yuyeHusi  oOpa3oBaTejibHbIE
padoTbl padoThI pecypebi

®u3nka — HayKa O PUpOJIE. Bbu6moteka [JOK

1 SBnenus npupoabl. Puzndeckue 1 https://m.edsoo.ru/ff09f72a
SIBJICHUSI
MexaHu4decKkue, TCIUIOBEIC, bubnunoreka LIOK

2 3JIEKTPUYECKUE, MAarHUTHBIE, 1 https://m.edsoo.ru/ff09f72a
CBETOBBIE, 3BYKOBBIE SIBJICHUS

3 dusnyeckne BeINIUHBI U UX 1 bu6nunorexa LIOK
HU3MEpEHUE https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "M3mepenue bubmuoreka [IOK

4 TeMIepaTypbl IpU MOMOIIU 1 1 https://m.edsoo.ru/ff09f72a
KUJKOCTHOTO TEPMOMETpa U
JaT4NKA TEMIEPATYPhI"
Kak ¢usuka u apyrue ecTeCTBEHHbIE
HayKH U3y4aloT MPUPOTY.

5 EcZeCTBe§HOHa qI:{LlljﬁliZeTon 1 bubmorexa LIOK

Y https://m.edsoo.ru/ff09f72a
no3Hanus. Onucanue GU3nIecKux
SIBJICHUH C IOMOUIBI0 MOJIENIEH
VYpok-uccnenosanue "IIposepka
TUNOTE3BI: JATBHOCTH MOJETA
a BuGmmoreka LIOK
6 LIapHKa, IIYIEHHOTIO 1 1

TOPU30HTAIBLHO, TEM OOJIBIIE, YeM
0oJbIe BhICOTA ITycKa"

https://m.edsoo.ru/ff09f72a




Crtpoenue BemecTBa. ONbITHI,

TC1a»

7 OKa3BIBAIOIINE TUCKPETHOS Bubmorexa HOK
A LHE JINCKP https://m.edsoo.ru/ff09fe0a
CTPOCHUE BEIIIECTBA
8 JIBM>KEHME YacCTHUIl BELIECTBA bubmmorexa LIOK
Tl BeIll https://m.edsoo.ru/ff0a013e
Vpok-uccinenosanne «OObITHI 110
9 H211)6J'IIO eHI/III([) TEIJIOBOTO bubnnorexa LIOK
A https://m.edsoo.ru/ff09f72a
paCIIUPEHHUS Ta30B»
10 Arperataple COCTOSHUS BEIIECTBA Bubmnorexa OK
p m https://m.edsoo.ru/ff09f72a
B3anmocBs3p Mex1y cBOKMCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX M UX bubnunoreka LIOK
aTOMHOMOJIEKYJIIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSIHUU BOJBI
Mexanudeckoe IBUKEHHUE.
12 PaBHoMepHOE I/III[{C aBHOMEPHOE Bubmoreia HOK
p p p https://m.edsoo.ru/ff0a05c6
JIBIKEHUE
bu6mmoteka IIOK
13 CxopocTs. EnMHAUIBI CKOpOCTH https://m.edsoo.ru/ff0a079c
14 PacuyeTr nyTH U BpeMeHU IBUKEHUS bubnnorexa [JOK
y p A https://m.edsoo.ru/ff0a0ae4
Nuepuys. 3aK0H HHEPLIUH.
15 B3a§§oneﬁCTBHe Tenpllclalc IpUYHHA Bubmnorexa HOK
P https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBFKCHHS Tell
IImotHOCTE BemecTBa. Pacuer
16 MaccChl 1 06’[;6;/[118. Tella o €ro Bubmnorexa HOK
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
JIaGoparopHas padora
patopras p " bubnuoteka [JOK
17 «Onpenenenue MIOTHOCTH TBEPAOTO

https://m.edsoo.ru/ff0a0378




Permrenue 3agad mo reme

bubnunoreka LIOK

18 "ITnoTHOCTH BemecTna" https://m.edsoo.ru/ff0a05c6
Cuiia Kak XxapakTepUCTHUKA
19 B3anMO eﬁC”fBHH TpeJ'I Cuia Bubnnorexa [JOK
a ) https://m.edsoo.ru/ff0a079c¢
ynpyroctu. 3akoH ['yka
Jlaboparopuas pabora «3ydeHne
20 3aBUCUMOCTH PACTSKCHUS bubnmoreka [JOK
(mehopmanuu) Ipy>KUHBI OT https://m.edsoo.ru/ff0a0ae4
MIPUIIOKEHHON CHIIBD»Y
bubnuoreka [{OK
21 SIBnenune taroredusa. Cuia TOKECTH https-//m.edsoo.ru/f0a0c 10
CBs13b M€ CHIIOH ec
B I)uM KTy CHIIOH TSDKECTH | BuGmiorexa LIOK
22 Mmaccol tena. Bec tena. Pemenue
" " https://m.edsoo.ru/ff0a0fee
3aga4 1o reMe "Cuia TSKeCTH
Cunia TSDKECTH Ha TUX IUTAaHETaX.
23 dusnueckue xa ali[fg UCTUKU bubmmorexa HOK
p p https://m.edsoo.ru/ff0al502
IUIaHET
bu6mmoreka IIOK
24 M3mepenne cun. Jlunamomerp https://m.edsoo.ru/ff0al8cc
bu6nunorexa LIOK
25 Bec Tena. HesecomocTs https://m.edsoo.ru/ff0al778
CroxkeHne OBYX CHJI, HaIpaBJICHHEBIX
26 10 OJTHOM nﬂﬂfaoﬁ b bubmorexa LJOK
a . P ) https://m.edsoo.ru/ff0ala70
PaBHOnElCTBYIOIIIASA CHIT
27 Pemenue 3agau mo Teme bubnunorexa LIOK
"PaBHoaeiicTByronias cuin” https://m.edsoo.ru/ff0a0378
TpeHune CKOIbKEHUI U TPEHUE
28 ngKos[ Tpenune B mpupo pe " bubmorexa LIOK
- 1P pHpoa https://m.edsoo.ru/ff0a05c6
TEXHUKE
JlaboparopHas pabora «13yuenue
paTopra pabota «VISyHerH bubmuorexa [{OK
29 3aBUCHUMOCTH CHJIbI TPEHUS

CKOJIBXXCHHSA OT CHUJIbI JaBJICHUA 1

https://m.edsoo.ru/ff0a079c




XapakKTepa COMPUKACAFOIIUXCS
IMOBEPXHOCTEMN»

Pemenue 3agau Ha onpenenenue

bu6nmoreka [IOK

30 PaBHOJICHCTBYIOIIEH CHJITBI https://m.edsoo.ru/ff0a0ae4
Pemrenue 3agau mo remam: «Bec
31 tenay, «['padpuueckoe nzoodpakeHue bubnmnoreka HOK
crny, «CHuibDy, https://m.edsoo.ru/ff0a0c10
«PaBHOAECUCTBYIOIIAS] CHIDY
KonTponbHas padoTa no remam:
«MexaHn4yecKoe IBUKEHUE)
A ’ bubnuoreka [{OK
32 «Macca, IIIIOTHOCTRY, «Bec Temay,
https://m.edsoo.ru/ff0a0fee
«I"padrueckoe n300paKeHUE CHI»,
«Cunbny
33 Hasnenne. CriocoObl yMEHBIICHUS U Bu6mmoteka [JOK
YBEJIMYECHUS TABICHUS https://m.edsoo.ru/ff0a20a6
aBJIeHNE ra3a. 3aBUCUMOCTD
34 I[aBJ'IeHI/ISI rasa ot oonéma Bubmnorexa HOK
- ’ https://m.edsoo.ru/ff0a2376
TEeMIIepaTyphbl
Ilepenaya naBieHust TBEPALIMUA
35 Teﬂrzll\fl/l )KIJ: KOCTSMH U £§33MH Bubanorexa LIOK
> A ’ https://m.edsoo.ru/ff0a25b0
3akon [Tackains
aBJIECHHUE B )KUIKOCTH U rase,
36 ELI3BaHHoe eﬁ(I:[TBHeM CHUJIBI bubmorexa [IOK
A https://m.edsoo.ru/ff0a2718
TSHKECTH
37 Pemenune 3amaa mo teme «/laBnenue bubmuoreka [{OK
B 'KHIKOCTH U rase. 3axkoH Ilackamsy https://m.edsoo.ru/ff0a2826
bubnunorexa LIOK
38 Coobmarommecs cocya! https://m.edsoo.ru/ff0a2970
39 T'unpaBnuueckuil mpecc bubmorexa [JOK
p p https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuaeBon

SKAKOCTHEIN HAacoc




Atmocdepa 3emin. [TpudarHb
CyILIECTBOBAHMS BO3yILIHON

41 00010ukH 3eMJIH. 3aBUCUMOCTD Bubmaorexa ITOK
) https://m.edsoo.ru/ff0a2b5a
aTMoc(epHOTro JaBICHUS OT BHICOTHI
HaJl ypOBHEM MOps
42 Bec Boznyxa. AtmocdepHoe bubnmoreka [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5Sa
43 W3mepenune armochepHoro bubnuoreka [IOK
nasnenus. OneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBHUCUMOCTb aTMOC(HEPHOTO
44 aBJICHUS OT BHCOTI)?HI; OBHEM Bubmiorexa IOK
A AP https://m.edsoo.ru/ff0a2fc4
Mopsi
Bbapomerp-anepoun. AtmochepHoe bubnnorexa [JOK
45
JIABJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anau mo teme bubmmoreka IIOK
"ATMocdepHoe naBieHue" https://m.edsoo.ru/ff0a0fee
elCTBHE KHJIKOCTH U Ta3a Ha
47 gor )I(eHHOCI[B HUX TEJO bubmoreka LOK
Py ) https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlabopartopHnast pabota
«OmnpeneneHue BITAIKUBAIOIIEH bu6mmoreka IIOK
48 N N
CHJIBI, JEUCTBYIOLIEN HA TETIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B JKUJIKOCTbH)
JlaGopatopHnast paboTa 1o Teme
«MccnenoBanne 3aBUCHMOCTH Beca
49 Tena B Bli) e oT 00bEMa bubmmorexa LIOK
A . https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOM B JKUJIKOCTh YaCTH
Tena»
bubnunorexa LIOK
>0 Inasaune Ten https://m.edsoo.ru/ff0a3a96
JlabGopaTopHas pabota
" paTopHas pabot but6mmoreka [IOK
51 KoHncTpynposanue apeomerpa wiu

KOHCTPYUPOBAHUE JIOAKHU U

https://m.edsoo.ru/ff0a0fee




oIpeJieNieHue e€
Ipy30H01bEMHOCTH"

Pemenue 3amay mo reMaM:
«ITnaBanue cymnos.

bubnunorexa LIOK

52 Bo3znyxomnaBanue», «JlaBnenue https://m.edsoo.ru/ff0a3654

TBEPABIX TEJ, )KUAKOCTEU U ra30B»
bubnmoreka [IOK

>3 Mexannucckas pabora https://m.edsoo.ru/ff0a382

bubnunoreka LIOK

>4 Moumocts. Equnmnet MomHocTs https://m.edsoo.ru/ff0a3f82
Ypoxk-uccienoanue "Pacuér bu6nmorexa LIOK

55 MOIIHOCTH, Pa3BUBAEMOil Npu 1 https://m.edsoo.ru/ff0a0fee
noabéMe o Jiectauie"”

56 IIpocThie MexaHu3Msbl. Poiuar. bu6nmoreka LIOK
PaBHOBecHe cuil Ha ppryare https://m.edsoo.ru/ff0a0fee
Kontponbnas paboTa mo teme bubmuoreka [IOK
«JlaBneHue TBEPABIX TeE, https://m.edsoo.ru/ff0a0fee

57 JKHUIKOCTEHN U Ta30B» /

Bceepocculickas npoepoyHas
paborta
PesepBHblit ypok. Pabora ¢
TEKCTaMH 110 TeMe «JlaBieHue
58 TBEPABIX TEII, KU K()I([:Teﬁ H Ta30B» / Bubmiorexa LIOK
pa N A https://m.edsoo.ru/ffO0adffe
Bcepoccuiickas npoBepouHas
paborta
Prryaru B TexHuke, ObITY U IPUPOJIE.

59 JlaGopatopHnas pabora 05 bubmuorexa [IOK
«HccneqoBanne ycioBHi ’ https://m.edsoo.ru/ff0a478¢e
PaBHOBECHSI pbluaray
Pemenue 3aga4 mo TemMe «Y CIIOBHUSA bubnunorexa LIOK

60
paBHOBeECHS peIYara https://m.edsoo.ru/ff0a48a6

61 KoadduumeHT noneznoro aeicTBus 05 bubnuorexa [IOK

Mexanu3ma. Jlaboparopnas pabota

https://m.edsoo.ru/ffO0adffe




«3mepenue KII/ nakinonHoi
TIJIOCKOCTHY

62 Pemenue 3ama4 o reme "Pabora, 1 bubnuorexa [JOK
motmHocTh, KITI" https://m.edsoo.ru/ff0a4c48
Mexanuyeckas SHEprus.

63 Kunernueckas u HopTeHuHaana;I 1 Bubmaorexa ITOK

https://m.edsoo.ru/ff0a4252
SHEprus

64 3aKOH COXpaHEHUsI MEXaHUYECKOM 1 bubmmoreka [JOK
DHEPTUHU https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT MO TEME
"DKCIIEpUMEHTAJIbHOE OINPEACIICHHUE

65 HM3MCHCHHUS KUHETUYCCKOU B 1 1 bubnunoreka LIOK
MOTEHIMATBHON SHEPTUH TIPU https://m.edsoo.ru/ff0a4ffe
CKaThIBAaHUHM TEJIA MO0 HAKJIIOHHOM
MJI0CKOCTH"

66 KonTponbHas pabota no teme | bubmuoreka [IOK
«PaboTta 1 MOITHOCTh. DHEPTUs» https://m.edsoo.ru/ff0a4ffe
PesepBHylit ypok. PaGota ¢

67 TeKCTpaMH ng I")reMe "MexaHu4yeckoe 1 Bubmiorexa TOK

" https://m.edsoo.ru/ff0adee6
JIBUYKEHUE
PesepBHylit ypok. PaGota ¢

" bubnuorexa [IOK
68 TekcTamu 1o teme "PaboTa. 1
N https://m.edsoo.ru/ffOa4ffe
MoutHocTh. DHEprus
OBULIEE KOJIMYECTBO YACOB I10 63 12

I[TPOI'PAMME




8 KVIACC

KosnuecTBo 4acoB DJIeKTPOHHbIE
ara uudgposbie
Nen/m Tema ypoka A
yp Beero KOﬁHTpOJIbeIe HpﬁaKaneCKne WiyueHHS:  0GPA30OBATENBHbIE
padoTbI padoThbI pecypebi
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KHHETHYECKON 1 bubnuorexa [IOK
TEOPUU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
Macca u pazmep aTOMOB U MOJIEKYJI 1 bubmorexa LIOK
p p Yy https://m.edsoo.ru/ff0a5256
Mopaenu TBEPIOTO, )KUAKOTO U bubnunoreka LIOK
o 1
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OObscHEHnEe CBOMCTB TBEPAOTO,
AKHJIKOTO U ra3000pa3HOro
COCI"II“OSIHI/II\/JI BE eCTI:aa Ha OCHOBE 1 bubmorexa [JOK
N HI https://m.edsoo.ru/ff0a5256
MOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKON TEOpUHU
Kpucrannnueckue u amop¢Hsble Tena 1 bubmmorexa LTOK
p p https://m.edsoo.ru/ff0a5800
CMaunBaHue U KaMWUISIPHOCTb. 1 bu6muoreka [JOK
[ToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
TenoBoe pacmupeHne u cxaTue 1 bubnmorexa LIOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIiepaTypbl
co CKOpoczlL?IO TEIUIOBOI'O fnm}g;)ms{ 1 buGmuorexa [JOK
P a https://m.edsoo.ru/ff0a5800
YaCTHIL
Buytpennss sneprus. CriocoOsl 1 bu6nuorexa [IOK
W3MEHEHUS BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60




bu6nmmoreka [IOK

10 Bujer Tennonepenatiu https://m.edsoo.ru/ff0a6412
Ypok-koudepennus "[IpakTrueckoe

11 HCII0Ib30BAHUE TEIIOBEIX CBOMCTB bubnunoreka LIOK
BELLECTB U MAaTEPUAIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonnuectBo Teminotsl. Y aenpHas bubnuorexa [JOK
TEILIOEMKOCTD https://m.edsoo.ru/ff0a6976
VpaBHeHME TEMIOBOro OaxaHca.

13 Tgnn006MeH U TEIJIOBOE Bubmrorexa LIOK

https://m.edsoo.ru/ff0a7088
paBHOBeCHE
Jlaboparopuas pabora

14 "HcciienoBaHue ABICHUS bubnunoreka LIOK
TEII000MEHa NPY CMEUTHBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit Boab!"

PacueT koan4decTBa TEIIOTHI,

15 HEO0OXOIMMOTO JJII HarpeBaHus Teja bu6nmorexa LIOK
U BBIJIEJISIEMOI0 UM IIpU https://m.edsoo.ru/ff0a5800
OXJaXKIECHUN
JIaGoparopnas padora

16 "On I; eJ'IEHI/Ie . eJILHOH Bubmoreka HOK

pea YA " https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIECTBA
OHeprus Tommsa. Y 1enbHast bu6muoreka [JOK

17
TEIUIOTA CTOPAHUS https://m.edsoo.ru/ff0a7b5a
IImaBiieHne U oTBEpEBAHNE

18 KPHUCTAIIINYECKUX ?eln YnenpHas bubmorexa [JOK

p e https://m.edsoo.ru/ff0a71d2
TEIUIOTA TUIABJIEHUS
JlabopaTopHas paborta
19 "On E CHI;HI/ICP €JILHOH TEIUIOTHI bubmorexa [JOK
penl Y':H https://m.edsoo.ru/ff0a72fe
IUIABJIEHUS JIbA
20 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. bubmmoreka [JOK

Ucnapenue

https://m.edsoo.ru/ff0a740c




Kuneunue. Y aenrHas Temiora
napooOpa3oBaHUs ¥ KOHJCHCAIIHH.

bu6nmoreka [IOK

21 3aBUCHMOCTE, TEMICPATY PbI https://m.edsoo.ru/ff0a786¢
KHUIICHUS OT aTMOC(EPHOTO
JABJICHUS
Bnaxxnocts Bo3myxa. JlabopaTopHas

2 pabota "Onpenencaue bubnmnoreka HOK
OTHOCHUTEJIbHOU BJIAXKHOCTH https://m.edsoo.ru/ff0a7628
BO3yXxa"

23 Pemenue 3agau Ha onpeneneHue bubmmoreka [JOK
BJIQXKHOCTU BO31yXa https://m.edsoo.ru/ff0a5800
[TpuHIUIIBI pabOTHI TEIJIOBBIX bubnnorexa [JOK

24 neurareneil. [lapoBast TypOuHa. https://m.edsoo.ru/ff0a5800
JIBuraTenb BHYTPEHHETO CTOPAHUS
KII/I TenioBoro ABUrarens.

25 Tenﬁomﬂe Bnrafenn Y 3almTa Bubmiorexa LTOK

A = m https://m.edsoo.ru/ff0a7c7c
OKpYKarolleu cpeibl

26 3aKOH COXpaHEHUsI U MIPEBPALICHUS
SHEPIrUH B TEIUIOBBIX MPOLECCAX
[ToaroroBka Kk KOHTPOIBHOM paboTe

7 1o Teme "TennoBkle IBICHUA. bu6nunorexa LIOK
H3MeHenue arperaTHeIX COCTOSIHUM https://m.edsoo.ru/ff0a83f2
BenrecTna"

Kontponbras paboTa mo teme
28 "TenTJII)OBLIe }IBﬁeHI/IH N3menenue bubmmorexa LIOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUM BEIIECTBA
DnekTpusanus tei. /[Ba poga bubnuotexa [JOK

29
SIICKTPHYCCKUX 3apSI0B https://m.edsoo.ru/ff0a7c7¢c
Ypoxk-uccienoBanue bubnmnoreka [JOK

30 "OnexTpuzanus Te1 UHAYKIHEH 1 https://m.edsoo.ru/ff0a7c7c

MIPU COMPUKOCHOBEHUH"




BzaumopeiicTBue 3apssKeHHBIX TEII.

bubnunoreka LIOK

3 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpUYEecKoe moJie.
3 HanpsikeHHOCTD 3JIEKTPUYECKOro bubnunoreka LIOK
noss. [IpuHImMn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
AJIEKTPUYECKUX MOJIEH
Hocutenn 31eKTpHYECKUX 3apsIOB.
33 OneMeHTapHbII ?I,)a s, Cr oepHI/II[e Bubmiorexa LIOK
P pAa. L1p https://m.edsoo.ru/ff0a87e4
aTroMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bubnunoreka LIOK
COXpaHEHUs JIEKTPUYECKOro 3apsiaa https://m.edsoo.ru/ff0a8ef6
Pemrenue 3amau Ha mpuMeHeHue bubmmoreka [JOK
35 o
CBOMCTB JIEKTPUUECKHUX 3aAPsII0B https://m.edsoo.ru/ff0a90cc
ONEeKTPUYECKHUI TOK, YCIIOBUS €ro
36 c eCI;BOBaHI/I;I I/ICT(})/‘IHI/IKI/I Bubmorexa HOK
yH ’ https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JIeCTBUS SIIEKTPUYECKOTO TOKa bubmoreka LOK
p https://m.edsoo.ru/ff0a96b2
Vpoxk-uccnegosanue "JlefictBue
38 3J'Ip€KTpI/I‘-IeCIf[0FO OJIS fl[a 1 bubmiorexa LJOK
" https://m.edsoo.ru/ff0a87e4
MIPOBOJTHUKU U AUDIIEKTPUKHU
39 DNeKTpUUECKU TOK B MeTaJlIax, bubmmnoreka HOK
JKUJIKOCTSIX U Ta3ax https://m.edsoo.ru/ff0a9838
40 DnekTpruyecKkas 1enb u e€ bubnmnoreka [JOK
COCTAaBHBIC YaCTHU https://m.edsoo.ru/ff0a87e4
Cuna toka. JlaboparopHas paboTa
41 "N3mepenue u eli J'II/Ip OBaII-:I/Ie CHIIBI 0.5 Bubmiorexa LIOK
'cp perymp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DIEKTPUUYECKOE HaAIIPSIKEHUE.
49 Bonsr™etp. JTaboparopnas pabota 05 bu6muoreka [IOK

"N3mepenue u peryiupoBaHue
HanpspKeHus"

https://m.edsoo.ru/ff0a9e14




COHpOTI/IBJ'ICHI/Ie IMPpOBOAHHKA.

bubnunoreka LIOK

43
VY I1enpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas pabota
"3aBUCHUMOCTD 3JIEKTPUUYECKOTO

44 CONIPOTUBJICHHUS 1T 0130 HHKA OT €ro bubmnorexa LIOK

P POBOAL https://m.edsoo.ru/ff0aa738
JUTWHBI, IJIOIIAIH MTONEPEeYHOro
cevyeHus u matepuaia
3aBHUCHUMOCTD CHJIBI TOKA OT
45 HanpspkeHus. 3akoH Oma s Bubmrorexa LIOK
p ) https://m.edsoo.ru/ff0aad44a
y4acTKa 1enu
Jlaboparopnas pabora
"UccnenoBanue 3aBUCUMOCTH CHITBI
46 TOKa I/Ii LIET0 Yepe3 pe3ucTop, OT bubmorexa LIOK
» WY pes p p, https://m.edsoo.ru/ff0aa04e
COIPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope”

47 [TocnenoBarenbHOE U MapaJLIETBHOE bubmuoreka [IOK
COEIMHEHUS IPOBOJHUKOB https://m.edsoo.ru/ff0a87e4
Jlaboparopnas padota "IIpoBepka

48 [IpaBUJIa CIIOKEHUS HAIIPSHKEHUN bubmmnoreka HOK
IIpY IIOCIEI0BATEIBHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"

JlaGopatopnas pabora "IIpoBepka

49 MpaBWJIa i CUJIBI TOKA MPU bubmuoreka [JOK
rapajIeJIbHOM COeIUHEHUU https://m.edsoo.ru/ff0aadle
pe3uctopoB”

Pemenue 3aga4 Ha npyuMEHEeHNE
50 3aKOHa OMaﬂ,ZUISI a3J11)Hquro bubmorexa [JOK
P https://m.edsoo.ru/ff0aaf8a
COEJIMHEHMS TIPOBOJTHUKOB
Pa6ota u moutHOCTH
m BuGmotexa IJOK
51 NEKTPUYECKOTO TOKA. 3aKOH

Jxoyns-Jlenma

https://m.edsoo.ru/ff0ab124




JlaGopaTopHas pabota

52 "Onpenenenue padOTBI ¥ MOIITHOCTH Bubmnorexa HOK
P paboth https://m.edsoo.ru/ff0ab3e0
3JIEKTPUYECKOTO TOKa
DJIEKTPUYECKUE IETH U
53 NOTPEOUTENH IIEKTPUIECKOM bubmunoreka [IOK
sHeprum B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBIKaQHUE
ITocTosiHHBIE MarHUTHI, X bubnuoreka [{OK
54 o
B3aMMO/ICHICTBHUE https://m.edsoo.ru/ff0a87e4
Ypok-uccnenosanue "N3yuenue bubnunoreka LIOK
55 . "
MOJIEU MOCTOSHHBIX MAarHuTOB https://m.edsoo.ru/ff0ac3d0
MarauTtHOoe none. MarauTHoe 1moJjie
56 3eMIIH U €ro 3HaUeHUe I KU3HU Bubmmorexa HOK
https://m.edsoo.ru/ff0acOba
Ha 3emiie
[ToaroroBka Kk KOHTPOIBHOM paboTe
0 TeMe "DIEeKTPUYECKUE 3aPSIb.
57 3apsoKeHHBIE TCJI':I)a U UX P bubnnorexa [JOK
p o o https://m.edsoo.ru/ff0abd2c
B3anMoaercTBuA. I10CTOSTHHBII
AIEKTPUUYECKUN TOK"
KonTponbHas pabota mo teme
"DeKTpUUECKHUE 3aPSIbL.
3apsoKeHHBIE TEIA U UX
58 B3apHM011eI7ICTBHsI ITocTostHHBIN bubnnorexa [JOK
. https://m.edsoo.ru/ff0abea8
ANEeKTpUYECKUil TOK" /
Bceepocculickas npoBepoyHas
pabota
PesepBHylit ypok. Pabota ¢
TeKkcTaMH 110 TeMe "I10CTOSHHBIHN
o " but6moreka [JOK
59 AJIeKTpUYeCcKuil ToK" /

Bcepoccuiickas npoBepouHas
paborta

https://m.edsoo.ru/ff0acdc6




OnbIT OpcTeaa. MarautHoe nose

60 ANEKTPUYECKOr0 ToKka MaruutHoe buGnuorexa [JOK
https://m.edsoo.ru/ff0ac1d2
T0JIe KaTyIIKH C TOKOM
[IpumeHeHue IeKTPOMarHuToB B
texHuke. JJaboparopuas pabota bubnmnoreka HOK
61 " . 0.5
N3ydenue neicTBUst MArHUTHOTO https://m.edsoo.ru/ff0ac74a
T0JIsl HA MPOBOJAHUK C TOKOM"
DNEeKTPOABUTATEIb TIOCTOSIHHOTO
ToKa. Mcnonb3oBaHue
AJIEKTPOJIBUTATEICH B TEXHUYECKUX
62 CT O%CTBaX Y Ha TPAHCHOPTE buGnuorexa [JOK
yerp p pTe. https://m.edsoo.ru/ff0ac86¢c
Jlaboparopras pabora
"KoncTtpyupoBaHue 1 u3yueHue
paboTHhI AJIeKTpoABHTaATEIIS"
OmnbrTel @apazest. 3akoH
63 SJIEKT OMalPHI/ITHOP'I AHIYKIAU Bubanorexa LIOK
p Y ) https://m.edsoo.ru/ff0a87e4
[IpaBuio Jlenna
Onektporereparop. Crocoos bubmuoreka [JOK
ITOJTyYEHUS HIEKTPUIECKON SHEPTUU. https://m.edsoo.ru/ffO0acb14
64 OneKTpOCTaHIIUM Ha
BO300HOBJISIEMBIX HCTOYHHKAX
SHEPTUU
[ToaroroBka Kk KOHTPOIBHOU paboTe bubnmnoreka [JOK
65 o TeMe "DIIeKTpUYecKue U https://m.edsoo.ru/ff0acb14
MarHuTHBbIE sIBJIEHUS"
KonTponbnas pabota mo Teme
66 "QHeIE)TqueCKEIe Y MarHuTHBIE bubmuorexa [JOK
" https://m.edsoo.ru/ff0acb14
SIBJICHUSI
PesepBHylit ypok. Pabota ¢
p yP " bu6nunorexa LIOK
67 TekcTamu 1o Teme ""TernoBbie

SIBJIEHUS"

https://m.edsoo.ru/ffO0acc5e




PesepBHbIit ypok. Pabora ¢
68 TEKCTaMU 110 TeMe "MarauTHele 1
sBJIeHUS"

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68 4 14.5




9 KVIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
u/n Tema ypoka Beero KOﬁHTpO.]IbeIe HpﬁaKaneCKne WIyueHHS  0GPA3OBATENbHBIE
padoThI padoThbI pecypeb

1 MexaHn4eckoe JBUXEHHUE. 1 bu6mmoreka [IOK
MarepuanbHasi TO4Ka https://m.edsoo.ru/ff0ad474

’ Cucrema orcuera. OTHOCUTEILHOCTD 1 bubmuoreka [JOK
MEXaHUYECKOI'0 JBUKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NTpsIMONIMHEITHOE 1 bubnnoreka [JOK
JBUKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOE psiMOTMHEWHOE

4 JlBI/II)meHHe I()Ipez[Hslfs[ 1 MTHOBEHHAasI 1 bubmorexa [JOK

’ https://m.edsoo.ru/ff0ad474
CKOPOCTb

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubnnorexka [JOK
JBHKECHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPSMOJIMHEHHOTO

6 aBPII)O CKO I;HHoro BIDKEHUS 1 bubmmorexa LOK
p yeKop A ) https://m.edsoo.ru/ff0ad8d4
I'paduk ckopoctu
JlaGopaTtopHnast pabota
"OnpeneneHne yCKOpeHus Tea npu bubmuorexa [JOK

7 1 1
PaBHOYCKOPEHHOM JABUXEHUHU 10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM MIOCKOCTH"

3 CBo0OoxHoe mmagenue tei. OnbITh 1 bubmuorexa [JOK
lanunes https://m.edsoo.ru/ff0ad8d4
PaBHOMEpHOE ABMXKEHUE TTIO

9 okpyxHoctu. [lepuon u yactora 1 bubmuoreka [IOK

oOpamienus. JIuneiHas u yriaosas
CKOPOCTH

https://m.edsoo.ru/ff0ael76




10 LleHTpOoCTpEeMUTETBLHOE YCKOPEHHE
1 IlepBeiit 3akoH HproToHa. Bektop bubnmoreka [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoi1 3akon Herorona. bubnuorexa [IOK
PaBHOelcTBYIOIIIAs CHIIa https://m.edsoo.ru/ff0ae72a
13 Tpertwnii 3akon HproTOHA. bubnmoreka [JOK
Cynepnozunus cun https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npUMEHEHUE bubnuorexa [JOK
3aKOHOB HproToHa https://m.edsoo.ru/ff0aebbc
bu6mmoreka [IOK
15 Cuna ynpyroctu. 3akon I'yxa https://m.edsoo.ru/ff0aeca?2
16 Pemenne 3agau mo reme «Cuita bu6mmoreka [IOK
YIPYTOCTH https://m.edsoo.ru/ff0ad8d4
JlaGopaTtopHast pabota
17 ((OHpI;,I[eJII;HI/ICF))KeCTKOCTI/I Bubmiorexa HOK
https://m.edsoo.ru/ff0aee28
MPY>KUHBDY
bu6mmoreka [IOK
18 Crna TpeHns https://m.edsoo.ru/ff0af738
19 Pemenne 3amau nmo teme «Cuia bu6mmoreka [IOK
TPEHMSD» https://m.edsoo.ru/ff0afa26
JlaGopaTtopHast pabota
20 "On Ie) GHEHI/IG II)<03(1)(I)I/I MEHTa bubmiorexa LIOK
el " H https://m.edsoo.ru/ff0af8be
TPEHUS CKOJTBKEHUS
Pemenne 3anau mo reme "3ako
21 HLIIHOTI:)I;I{a Ciu?an l'IT I;/[OCTI/I KCII/I{JII); bubmorexa [IOK
wo yupy ’ https://m.edsoo.ru/ffOafb8e
TpEHUs
C
p | oo o BiGorsa 101
’ p A https://m.edsoo.ru/ff0af044
MaJeHUs
y _ n
pok-koH(pepeHus "JIBuxeHue Tl Butmiorexa LIOK
23 BOKPYT I'PaBUTALlHOHHOTO LIEHTPA

(Conneunas cucrema). ["amakTukn"

https://m.edsoo.ru/ff0ad8d4




Pentenue 3amau mo teme "Cuia

bubmuoreka [JOK

24 K K
AACCTI I SAKOH BCEMUPHOTO https://m.edsoo.ru/ff0af5f8
TATOTCHUS

75 ITepBas kocMH4eCKasi CKOPOCTb. bubmuoreka [JOK
HeBecoMocTh 1 eperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepHaIbHOH TOUKH.

AOCoII0THO TBEPAOE TETO.
26 PaBHoBecue TBépHOFO TeJa C Eubmioreka [JOK
.. > P https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHOM OCBIO BpalllCHUS.
MowmeHT cuibl. LlenTp TskecTn
PaBHOBecHe MaTepUANTbHON TOUKH.
AOCOIIOTHO TBEPIOE TETO.
27 PaBHoBecue TBépHOFO TEJa C Eubmioreka [JOK
cle T8epa https://m.edsoo.ru/ff0ad8d4
3aKPEIUIEHHOM OCBIO BpalllCHUS.
MowmeHT cuibl. LleHTp TsKECTH

73 Pemenue 3agau mo reme "MomeHT bu6mmoreka [IOK
cuibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
IloaroroBka K KOHTPOJBHO# padoTe

29 o ?eMe "MeX&HI/I‘{epCKOG ,Z[BI/II:KCHI/IC Bubmiorexa LHOK

N " ) https://m.edsoo.ru/ff0b0408
BzaumoneiicTeue Ten
KonurponsHas pabora mo teMe
30 "MCXIZ.HI/I‘IGCK(I;C IBHKEHHE Bubmiorexa IJOK
N " ) https://m.edsoo.ru/ffOb06ec
BzaumoneiicTeue Ten
Nmmynsc Tena. UMITyasc CHITBL.

31 3aKOH COXpaHEHUsl UMITyJIbCa. bubmuorexa [JOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aMMO/ICHCTBHUE
Pemenue 3agau no teme "3akoH bu6mmorexa [IOK

32 "

COXpaHEHUs UMITYJIbCa https://m.edsoo.ru/ff0b096¢c
VYpoxk-koHpepeHnnus "PeakTuBHOE bubmuorexa [JOK

33 "

JBHJKECHHE B IPUPOJE U TEXHUKE https://m.edsoo.ru/ff0ad8d4

34 Mexannueckasi paboTa U MOIIIHOCTh Bubmioreka LHOK

https://m.edsoo.ru/ffOb0a84




PaGoTa criibl TAXCECTH, CUIIBI

bubmuorexa [JOK

33 YIPYTOCTH U CHJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaboparopHas paboTa

36 «Onpenenenue pabOThI CUIIbI TPEHUS bubnmoreka [JOK
IIpA paBHOMEPHOM JIBIKECHUU TeENa https://m.edsoo.ru/ffOb0db8
110 TOPU30HTAIIBHOU TOBEPXHOCTH»

37 CBs13b SHEpruu U paboTHI. bubnmoreka [JOK
ITorennmanpHas 3HEPrust https://m.edsoo.ru/ff0bOdb8

38 Kunernueckas sneprus. Teopema o bu6mmoreka [IOK
KMHETUYECKON YHEPT U https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHUsl YHEPTUHU B bubnnoreka [JOK
MEXAHUKE https://m.edsoo.ru/ff0b0c32

40 JlaboparopHas pabota «3yuenue bubnuorexa [JOK
3aKOHA COXPAHEHUs YHEPIUM» https://m.edsoo.ru/ffOb12fe

A1 KonebarenpHoe IBHIKEHHUE U €0 bu6mmoreka [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ffOb1858
3 0 .

p | e Bumorea 110K

YA ' hitps://m.edso0.ru/ff0b20f0
Pe3onanc

43 MareMaTH4ecKuil U NPy KUHHBIN bubnnoreka [JOK
MasiTHUKU https://m.edsoo.ru/ff0b0c32
Ypok- 3

| Skt oo Bumorea 10K

PHOA https://m.edsoo.ru/ff0b197a
MIPY>KUHBI M MacChI TPy3a»

45 [IpeBparmienue sHepruu npu bubnnorexka [JOK
MEXaHUYECKUX KOJIeOaHUIX https://m.edsoo.ru/ff0b0c32
JlaboparopHas paboTa

46 «On I; Tenifmilt){aCT:)Tm U IIepuoja bubmorexa LIOK

pea N PHO https://m.edsoo.ru/ffOblaec
KOJIeOaHUH PYKUHHOTO MasiTHUKAY
47 JlaboparopHnas pabota «I[IpoBepka bubnmoreka [JOK

HE3aBHCHUMOCTH MEePHOJIa KOJICOaHHIA

https://m.edsoo.ru/ffOb197a




rpy3a, OJIBEIIEHHOI0 K HUTH, OT
MaccChl rpy3a»

Mexaunueckue BoaHbl. CBOWCTBA

bubmuorexa [JOK

48 MeXaHH4eCKUX BOJH. [IpogosibHbIE 1 https://m.edsoo.ru/ffOb2 1 fe
MONEPEYHBIE BOJIHBI
Ypok-koH(pepenmus "MexaHudeckue bubmmoreka [JOK

49 BOJIHBI B TBEPIOM TeEIIE. https://m.edsoo.ru/ff0b0c32
Ceiicmuueckue BOJIHBI"

50 3Byk. Pacnipoctpanenue u bubnuorexa [JOK
OTpa)KEHUE 3BYKa https://m.edsoo.ru/ff0b0c32
Ypok-uccnenoBanue "Habmonenue bubnnoreka [JOK

51 3aBHCHMOCTH BBICOTHI 3ByKa OT https://m.edsoo.ru/ff0b0c32
4acTOThI"

57 ['pomMKoOCTb 3ByKa U BBICOTA TOHA. bubnnorexa [JOK
AKyCTHYECKHMI PE30HAHC https://m.edsoo.ru/ff0b0c32

53 VYpok-koHpepenuus "YnpTpa3Byk u bubnnorexka [JOK
uH(ppa3ByK B IpUpOJIe U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOM padboTe

54 o ?eMe "3aKOHBI C(I))X aHeHI/IE bubmmorexa LOK

P ) " https://m.edsoo.ru/ff0b25f0
MexaHnnyeckue KojieOaHusl U BOJTHBI
KonTponbHas pabora no teme
55 "3a1<0r;11)1 cox EHGHI/ISI bubmmorexa LOK
p ) " https://m.edsoo.ru/ff0b25f0
MexaHnndeckue KojieOaHus U BOJTHBI

56 DJIEKTPOMArHuTHOE MOJIE. bubmuorexa [JOK
ONEKTPOMAarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe

57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH bubmorexa LIOK

P https://m.edsoo.ru/ff0b25f0
VYpok-koHpepenius "llxana
58 ANIEKTPOMArHUTHBIX BOJIH. bubnmnoreka [JOK

Hcrnonp30BaHME 3JIEKTPOMArHUTHBIX
BOJIH 1A COTOBOI CBA3U"

https://m.edsoo.ru/ff0b2fe6




VYpoxk-uccienosanue "M3yuenue

bubmuoreka [JOK

59 CBOMCTB AJICKTPOMarHUTHBIX BOJIH C
om0 6I;IHBHOFO renedona” https://m.edsoo.ru/ff0b2c6e
Pemenue 3amau Ha onpeaencHue
60 YaCTOTHI U JJTHHBI
3JICKTPOMArHUTHOW BOJTHBI
DJIeKTpoMarHuTHas IpUpoa CBETa.
bubmuorexa [JOK
61 Cxkopoctb cBera. BonHoBbIe Lo
CBOICTBA CBETA https://m.edsoo.ru/ff0b31d0
Ucrounuku cBeta. [IpsiMonuneitHoe
bubmuoreka [JOK
62 pacrpocTpaHeHHUEe CBeTa. 3aTMEHUS 1o
Conna 1 JIyHbI https://m.edsoo.ru/ff0b3658
3aKOH OTpa)K€HUs CBeTa. 3epKaia.
bubmuorexa [JOK
63 Pemienue 3a1au Ha mpuMeHEHNE 1o
JAKOHA OTDAKEHIA CHETA https://m.edsoo.ru/ff0b38c4
64 [Ipenomnenne cBeta. 3akoH bubnuoreka [IOK
MIPEIOMIIEHHUSI CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE
65 cBeTa. Mcronap3oBaHue MOJTHOTO bubmuorexa [JOK
BHYTPEHHETO OTPAXKEHHUS B https://m.edsoo.ru/ffOb3cS5c
ONTHYECKUX CBETOBOJIAX
JlaGopaTtopHast pabota
"UccnegoBanue 3aBUCUMOCTH yIJia
bu6mmoreka [IOK
66 MIPEIOMJIEHUS] CBETOBOT'O JIyda OT Gmaotexa O
bt https://m.edsoo.ru/ff0b25f0
yrIJla MajeHusl Ha TPaHulLIe "BO3IyX-
crekino""
VYpok-koHpepeHIus
"Hcnonb30BaHue MOTHOTO
bu6mmoreka [IOK
67 BHYTPEHHET0 OTPaKEHHUS: Omaotea O
https://m.edsoo.ru/ff0b25f0
CBETOBO/IbI, ONITHKOBOJIOKOHHAS
CBsI3b"
bubmuorexa [JOK
68 JInnzel. OnTryeckas cuiia JUH3bI 1

https://m.edsoo.ru/ffOb3{2c




bu6mmoreka [IOK

69 [TocTpoenne n300pakeHU B IMH3AaX hits:/m.edsoo.ru/ff0bd44a
JlaGopaTtopHnas pabota
70 "Onpenenenne HOKYCHOTO bubmumorexa [IOK
PacCTOSHUS U ONITUYECKOMN CUIIBI https://m.edsoo.ru/ff0b4206
cobuparoniei JuH3b1"
Ypok-koHpepenius "OnTudyeckue bubnmoreka [JOK
71 "
JIMH30BBIE TPUOOPHI https://m.edsoo.ru/ff0cOa7e
7 I'na3 kak onTuyeckas cucrema. bubmuoreka [JOK
3peHue https://m.edsoo.ru/ff0b4684
73 Ypok-kondepenus "JlepexTo bubnuorexa [JOK
3penusi. Kak coxpanuts 3penue" https://m.edsoo.ru/ff0b25f0
Paznosxenue Genoro cBeTa B CEKTP.
OnbiTel HhtoToHA. CliokeHne bu6mmoreka [IOK
74
CIIEKTpaJbHBIX I[BETOB. /ucnepcus https://m.edsoo.ru/ff0c0f4c
CBeTa
JlaGopatopHas pabota "OnbITh IO
a3JI0’KEHUIO OEJIOTro CBETa B CIIEKT
75 ﬁ BOCIIPUSTHUIO 1IBETA IIPEIMETOB HII))I/I bubmorexa [TOK
https://m.edsoo.ru/ffOcOe2a
WX HaOJIFOICHUH Yepe3 IBETOBbIC
bunbTpe"
Ypok-npaktukym "BoiaHOBBIE
76 CBIE)ﬁCTli CBeTg: JIUCIiepcust bubmorexa LIOK
o https://m.edsoo.ru/ff0b25f0
uHTepdepeHus 1 Tudpaxus
77 Omneiter Pesepdopia u muranerapHas bubnmoreka [JOK
MOJEJb aToMa https://m.edsoo.ru/ff0c12a8
78 IToctynarter bopa. Moaens aroma
bopa
Hcnyckanue H MOTJIONIEHUE CBETA
Y et Bubmorexa [TOK
79 atomoM. KBauTel. JInneliuaTeie

CHEKTPBI

https://m.edsoo.ru/ffOc144c




Ypok-npaktukym "HabGmronenue

bubmuorexa [JOK

80 CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTH U €€ BUBI buGmorexa LIOK
. A https://m.edsoo.ru/ff0c1672

22 Crpoenue aTOMHOrO spa. bubnmoreka [JOK
Hyxknonnas Mmojenp https://m.edsoo.ru/ffOc18ac

33 PaanoaktuBHBIE TpEBpALLICHHUS. bubnunoreka [HOK
N3oTomnsl https://m.edsoo.ru/ffOclal4

34 Pemenue 3agau o teme: bu6mmoreka [IOK
"PanuoakTuBHBIC peBpalieHus" https://m.edsoo.ru/ffO0c1b4a

85 [Tepuoxa nmonypacnana
Ypok-koH(pepeHus

86 "IPa I/IO@.K”SIBI:{H;I U3JIY4YECHUS B bubmmorexa [IOK

! y " https://m.edsoo.ru/ff0c2126
IpUPOJIE, MEAUIIMHE, TEXHUKE
SnepHble peakuuu. 3aKOHBI
87 ccf[x paHeHIEﬂ 3au51 OBOTO U bubmmorexa LOK
p Pz https://m.edsoo.ru/ffOc1c58
MacCOBOT'0 YHUCEI

38 DHeprus CBsi3U aTOMHBIX SED. bubnuoteka [JOK
CBs13b Macchl U SHEPTUU https://m.edsoo.ru/ffOc1d7a

39 Pemenue 3amau mo reme "Snepuoie
peakiuun"

90 Peakuuu cunrte3a u neneHus saep. bubnuotexa [JOK
Ucrounnku sueprun CosHIA 1 3BE3NT https://m.edsoo.ru/ff0c1e88
Vpoxk-koupepennus "AnepHas

91 sHepreTuka. [leiictBus bubmuorexa [IOK
palMOaKTUBHBIX U3TyYCHUIN Ha https://m.edsoo.ru/ff0b25f0
JKUBbIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOJIBHOU paboTe
9 1o TeMe "DJIEKTPOMAarHUTHOE TOJIE. bubnnorexka [HOK

DIIeKTPOMArHUTHBIC BOJTHBI.
KBanrtosBeie siBienus"

https://m.edsoo.ru/ff0c223e




KonTponbhas pabota no teme
"DJIeKTPOMarHuTHOE TOJIE.

bu6mmoreka [IOK

93 DJIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0b25f0
KBanroBrie aBiaenus"
IToBTOpeHue, 0600IIECHHE.
94 JIabo ETO HbIC a6H(-)ITBI 10 KypcC bubmorexa LIOK
| G0OPATOPHBIC PADOTHITIO KYPLY https://m.edsoo.ru/ff0c245a
BsaumopeiicTBue Ten
IToBTopenue, 00061cHME. Pemenue
95 aC‘leTII)-IBIX u KaquI”IFIBeHHLIX 3amaq bubnmorexa LIOK
p " f[ https://m.edsoo.ru/ff0c2572
1o TeMe "TeroBbIe MpouecChl
[ToBTopenue, 0600menue. Pemenne
96 pPaCyYETHBIX U KAYECTBEHHBIX 3a/1a4 bubnuorexa [JOK
no teme "KIIJ[ TermoBbix https://m.edsoo.ru/ff0c2a22
nsurareaen"
IToBTOpenue, 0000mEenne. Penenue
97 acqulfimx 1/1’ KaIIGCL”IFlBeHHI)IX 3a7a4 Eubmorexa IIOK
P ) at https://m.edsoo.ru/ff0c2b30
no teMe "KIIJI anekTpoycTaHOBOK
IToBTOpenue, 0000IIEHHE.
98 JIabo ETO HBIE a6IETBI 10 KypcC Eubmorexa IIOK
" PaTop P " ypey https://m.edsoo.ru/ff0c2¢52
CBETOBLIE SIBJIEHUS
IToBTOpenue, 06001eHNEe. PaboTa ¢
99 TGKCTaE/II/I 110 TeMe 'I'I;aKOHLI bubmmorexa LOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHHUKE
[ToBTOpenne, 0000menne. Pabora ¢
100 TCI(CTaII:\)/[I/I 110 TEME 'I'Ii(one6aHH${ H bubmmorexa LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHEI
IToBTOpenne, 0000menne. Pabora ¢
101 TCI(CTaII:\)/[I/I 10 TeMe 'I'Ié:BeTOBBIe bubmmorexa LIOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUSA
[ToBTOpenne, 0000menue. Pabora ¢
p '1'11 bu6mmoreka [IOK
102 TekcTamu 1o Teme "KBaHToBas u

snepHas puzuka"

https://m.edsoo.ru/ff0b25f0




OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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