MyHnunmnaabHoe aBTOHOMHOE 00111e00pa3oBaTelibHOE yupesk/IeHHe
cpeaHsis od1eodpazoBarebHas mkoiaa Ne 16

[TPUHATO: COI'JTACOBAHO: YTBEPXJIEHO:
Pemienne MeToinueckoro oobe IMHeHNs 3am. qupekropa no YBP Jlupexkropom
YUHMTENIEeH €CTeCTBEHHO- HbIX JIMCIUIIINH MAQY 9011] Nel6 Nel6
Pykosoauresns [LHIMO / Tenmupina E.A./ 44 Z /AnexceeBa OF% /Kuop O.B./
7/ 'a- ” 9
[IpoTokon ot «28» aBrycra 2025 r. Ne 1 «29» aBrycra 2025 r. 4 P“W"fg» asrycra 2025

e

'C(,LU

NPUJITOKEHUE
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Ha ypOBHE OCHOBHOTO0 00111ero 00pa3oBaHus
CPOK OCBOEHHMS nporpaMMbl: 3 roja (¢ 7 no 9 knacc)

Pa3paboTuuk nporpaMMsl:
Beperennukona U.B., yuurens ¢pusuku

MO Kapnunck, 2025 .



Pabouas mporpamma mo (u3MKE Ha YpPOBEHb OCHOBHOTO OOIIETo
oOpazoBanust st obOywarommxcss MAOY COIII Ne 16 paspaborana B
COOTBETCTBHUH C TPEOOBAHUSAMU:

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

. npukaza Munnpocemenuss ot 31.05.2021 Ne 287 «O6
yTBEpXKJIeHUH (heepalIbHOrO0 TOCYAapCTBEHHOrO 00pa3oBaTeNIbHOTO CTaHAapTa
OCHOBHOT'O 00111eT0 00pa30BaHUsY;

. npukaza Munnpocsemenuss or  18.05.2023 Ne 370 «O6
yTBepKAeHUH (heaepanbHOoil 00pa30BaTeIbHOM MPOTrpaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHUs;

. npuka3a Munnpocsemenuss ot 09.10.2024 Ne 704 «O BHeceHHH
M3MEHEHH B HEKOTOphIE NpHKa3bl MuHHCTEpCTBa mpocBemeHus Poccuiickon
®enepauuy, Kacaromuecs  (QeaepalbHbIX  00pa30BaTENbHBIX  IPOrPAMM
HavyaJbHOro 00I1ero 00pa3oBaHus, OCHOBHOI'O O0OIIIEr0 00Opa30BaHUsI U CPETHETO
o011iero oOpa3oBaHus»;

. npukaza Munnpocsemenuss oT  22.03.2021 Ne 115 «O6
yTBepkaenun Ilopsigka opraHu3aliii M OCYHIECTBJICHHUS 00pa3oBaTesbHOMN
NESATEIbBHOCTH 10 OCHOBHBIM  00II€00pa3oBaTENbHBIM  MporpamMmmam —
oOpa3oBaTeNpHBIM IpOrpaMMaM HauyajibHOIO OOILEro, OCHOBHOTO OOLIEr0 |
CpeIHero o01Iero 0opa3oBaHusY;

. Konnenmuuu npenojgaBanusi yueOHOT0 IpeaMeETa;

. Konnenmuu skojiorudeckoro  o0pa3oBaHUsi B CHUCTEME OOIIero
oOpa3zoBaHus;

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

OpraHW3alisIM BOCIMTAHHWS M OOYUYEHHUsS, OTHIbIXa W O3JOPOBJICHUS ACTCH WU
MOJIOZICKHY, YTBEP)KICHHBIX MOCTAHOBJICHUEM TJIABHOTO CAaHUTApHOTO Bpada OT
28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «['uruennueckre HOpMaTUBBI U TPEOOBAHUS K
oOecrieueHnt0 0e30MacHOCTH W (W) OE3BPEAHOCTH ISl YesloBeKa (PaKTopoB
Cpelbl OOWTaHMs», YTBEPKICHHBIX IMOCTAHOBJICHHEM TJIABHOTO CAHUTApHOTO
Bpaya oT 28.01.2021 Ne 2;

. y4eOHOTO TJIJaHa OCHOBHOTO 00IIero 00pa3oBaHUsl, YTBEPKICHHOTO
npukazom MAOY COII Ne 16 ot 29.08.2025 Ne 224-1 «O BHECEHUN U3MEHEHUN
B OCHOBHYIO 00pa3oBaTeIbHYIO MPOrPaMMy OCHOBHOTO 00IIIero o0pa3oBaHUs;

. dbenepanpHOl paboueil MPOrpaMMsbl MO Y4EOHOMY MPEIMETY.

PabGouast mporpaMma OpHUEHTHpPOBaHA Ha  IICJICBBIC  NPUOPUTETHI,
chopMmynupoBaHHbIe B (deaepanibHOW pabouel mporpaMMe BOCTHUTAHHS U B
paboueit mporpamme Boctutanust [ BOY MAOY COIII 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 METaNpPEIMETHBIM pe3yJibTaTaM 00y4eHHUs, a TaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma 10 (u3HKE YyCTaHABIMBAeT pacmpeiesieHne y4eOHOTo
Marepuajiia 1o TrojaM oOyudeHus (MO KiaccaMm), MOpeajaraeT MIPUMEPHYIO
MOCJIEIOBATEIPHOCTh M3YyYEHHUS TEM, OCHOBAaHHYIO Ha JIOTHKE pPa3BUTHS
MPEAMETHOTO COACPIKAHUS U YUE€TE BO3PACTHBIX 0COOCHHOCTEN 00yJaronmxcsl.

[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, BHOCHUT BKJIaJd B €CTECTBCHHO-HAyYHYIO KapTHHY MHDa,
npeaoCcTaBIsieT Hambojee sCHbIC o00paslbl IMPUMEHEHHS HAyYHOTO METojIa
MO3HAHMS, TO €CTh CIIOCO0a MOyYeHHS JOCTOBEPHBIX 3HAHUN O MUPE.

Onna W3 raaBHBIX 33/ad (U3NUECKOro oOpa3oBaHUS B CTPYKType OOIIETro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
WHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢u3ukn Ha 0a30BOM ypOBHE TMpEANojiaracT OBJAJCHHE
CJIEIYIONUMH KOMIIETCHTHOCTSMH, XapaKTePU3YIOMMMUA €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

o HAay4YHO OOBSICHATH SIBJICHUA,
° OLICHUBATh U IIOHUMATb 0COOEHHOCTH Hay4YHOT'O UCCJICIOBAHUS
° HHTCPIPCTUPOBATH JaHHBIC n HCIIOJIB30BaTh HAay4HBIC

A0Ka3aTcCJIbCTBA JJIA ITOJTYYCHUS BBIBOJIOB.



[lenn wu3yyeHus: 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 npocsenienus: 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 HAYYHOM METOJE IO3HAHUSA U
dbopMHpOBaHUE UCCIIEI0BATEIHCKOTO OTHOIICHHS K OKPY KAIOIIUM SIBIICHUSIM;

. dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK  pe3yJsibTara
W3YYEHUSI OCHOB CTPOCHHS MaTepuu U PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

. dbopMHpoBaHUE TIPEACTABICHUM O POJIM (PU3UKU [JI1 Pa3BUTHS
JPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA;

. pa3BUTHE TIPEACTABICHUA O BO3MOXHBIX cdepax Oymyiei

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, CHUcKa SKCIIEPUMEHTAIBHBIX 3a/laHui, MpeiaraéMbIX 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 OpPTaHU3AMMAMH, OCYIIECCTBISIONIMMH 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 ¢wusuka wu gpyrue ecTeCTBEHHbIE HAyKH H3ydaloT MPUPOLIY.
EcTecTBEeHHO-HAYUYHBIM METOJl IMO3HAHMS: HAOJIOJACHHE, MOCTAaHOBKA HAyYHOTO
BOIIPOCA, BBIIBM)KEHHE TMIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro sBieHus. Onucanue GU3NUECKUX SBICHHUI C TOMOIIBIO MOJIEIIEH.

JdeMoHcTpanuu.

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

2. ®uznyeckre nOpuOOPHl M OpoUEAypa MOPSIMBIX HU3MEPEHUM

aHAJIOrOBBIM U LHU(PPOBBIM TPHUOOPOM.
JlaGopaTopHbie padoThHI M ONBITHI.

OnpeneneHne UEHbI IeJIEeHUs IIKaJIbl U3MEPUTEILHOTO TpUbdopa.
N3mepeHne pacCcTOSHUMN.
N3mepenne o0beMa KUIKOCTH U TBEPAOIO TENA.
Omnpenenenue pa3sMepoB MaJIbIX TEJ.
M3mepenne TemMneparypsl NpU IMOMOIIM >KMIKOCTHOIO TEpMOMETpa
U JaT4rKa TEMIEPATYPBHI.

6. [IpoBeneHre HUCCIENOBAHMS IO IPOBEPKE THUIIOTE3BI: JAJbHOCTb
noJieTa 1apukKa, MyIEeHHOT0 TOPU30HTAIBLHO, TEM OOJIbIIe, 4YeM OO0JIbllle BhICOTA
IyCKa.

NP W=

Paszpnes 2. [lepBoHayasibHbIe CBEACHUS 0 CTPOCHUH BEleCTBA.

CTpOGHI/Ie BCUICCTBA: AaATOMBI MW MOJICKYJIbI, HX Pa3MCpBhI. OHBITBI,
AOKa3bIBAOIIUC JTUCKPCTHOC CTPOCHUC BCIICCTBA.

JIBmxenue wyactul] BeniectBa. CBsI3b CKOPOCTH JABMXKCHUS YaCTHUI[ C
temnepatypoil. bpoyHoBckoe nBwxeHue, auddysus. BzaumoneiicTBue yactuil
BELIECTBA: IIPUTSHKEHUE U OTTAJIKUBAHUE.



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, HAPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOmelcTBytomas cui. Cuna TpeHwusl.
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. 3aBUCHUMOCTb JABJICHMS >KUJIKOCTH OT TIyOWHBI. ['mapocratnueckuii
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 HE3aBUCHUMOCTH BBITATKUBAOUICH CHIIbI, JCUCTBYIOLIEH
Ha TEJIO B KUAKOCTH, OT MAcChl TEJa.
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 MeXaHU3MBIL: pblyar, OJIOK, HAKJIOHHAasg IUIOCKOCTh. [IpaBuio
paBHOBecHsl pbluara. [IpumMeHeHHe TmpaBuiIa paBHOBECHS pbluara K OJIOKY.
«3onoroe mnpaBuno» MexaHuku. KIIJ[ mnpocteix wmexanusmon. [Ipocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

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

JdeMoHcTpanuu.
I. [IprMepbI TPOCTBIX MEXAHU3MOB.

JlaGopaTopHbie padoThHI M ONBITHI.

1. Omnpenenenue paboThl CHIIBI TPEHUSI MPU PABHOMEPHOM JIBHKEHUU
T€JIa 10 TOPU3OHTAIBHON ITOBEPXHOCTH.

2. HccnenoBanne ycinoBuid paBHOBECHS pblyara.

3. N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

4. N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON DHEPIHUH.

8-if knace

Pa3nea 6. TensioBble ABJIeHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOW 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:
Terionepeaaya u COBEpILICHUE paboTHI. Bunbt TEeIJIONEepeaun:
TEIJIONPOBOHOCTh, KOHBEKIHUS, NU3TyUYCHHUE.

KonuyecTBO TEmnoThl. Y aeilbHas TEIUIOEMKOCTh BELIECTBA. TEII000MEH H
TEIJIOBOE paBHOBECHWE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBmenue wu
OTBEPJICBAHME KPUCTAUIMYECKUX BEUIECTB. YJeibHAs TEIUIOTa IUJIaBJICHUS.
[TapooOpa3oBanue u koHaeHcanus. Mcmapenuwe. Kumenwe. YnenpHas TeruioTta
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EPHOTO
JTABJICHUS.

BnaxHocTts Bo3yxa.
DHeprus TOIIMBa. Y IeJIbHAs TEIJIOTa CTOPAHUs.

[Tpunnunel pabotsl TerioBbix apurareneit KIIJ[ TemoBoro asuratesns.
TeruioBble IBUTaTENIN U 3alIUTA OKPYKAKOIIEH CPEJIbL.

3akoH COXpaHCHU U IMPCBPAICHUA 9HCPIrMKU B TCIJIOBBIX IIPOHECCaX.

JdeMoHcTpanuu.

1. HaGmronenre OpoyHOBCKOTO BUKEHUS.

2. HaGmonenne nuddysuu.

3. HaOmronenue siBieHUit CMauMBaHUS U KaMWUIAPHBIX SIBIICHUM.

4. HaOmronenue TenioBoro pacimpeHus Ted.

5. W3meHeHne naBieHus rasa Mnpu U3MEHEHUU O00beMa U HarpeBaHHUU
WM OXJIKJECHUU.

6. [IpaBuiia U3MepeHUs TEMIIEPATYPHI.

7. Bunbl Teronepenaym.

8. OxJtaXxieHue pu COBEPIIICHUHN PabOTHI.

9 HarpeBanue npu coBepiieHrH padOThl BHEITHUMHU CUIIAMH.

10.  CpaBHeHHE TEIUIOEMKOCTEN pa3IMYHBIX BEILIECTB.

11. HaGmroneHnne KuIeHus.

12. HaOGmroneHnre mOCTOSTHCTBA TEMIIEPATYPHI TIPH TIABJICHUMU.
13. Moxaenn TEIUIOBBIX ABUTATEIICH.

JlabopaTopHbie padoTHI U ONBITHI.

1. OnbITel 1O  OOHApYXEHHIO JACWCTBUA CHUJ  MOJIEKYJISPHOTO
IIPUTSDKECHMUS.



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 siBJICHUS TEIIOOOMEHA MPU CMEIIMBAHUM XOJIOHOM
Y TOPSAYEHN BOJIBI.

9. Omnpenenenue KOJWYECTBA TEIUIOTHI, ITOJYYEHHOIO BOAOW MpH

TEIJI000MEHE C HATPETHIM METATMYECKUM HUIUHAPOM.
10.  Omnpenenenue yaenbHOM TENMIOEMKOCTH BEIIECTBA.
11. HccnemoBanue nporecca ucnapeHusl.
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
st yyactka uenu. [locrmengoBaTenbHOE W MapajuleNIbHOE  COEIWHEHHE
IIPOBOJTHUKOB.

Pabora u MomHOCTH daeKkTpuYeckoro Toka. 3akoH Jxoynsa—Jlenuna.
DNEeKTpUYECKHUE LENU U MOTPeOUTENN dIEKTpUIecKoil saHeprun B 0biTy. KopoTkoe
3aMBIKaHHUE.



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 IIPOBOJIHUK 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 CTpOMCTBO M AEHCTBUE IEKTPOCKOIIA.

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 HANpaBJIEHUS MHIAYKIHOHHOTO TOKAa OT YCJIOBUU €ro
BO3HUKHOBEHHUS.

25.  DueKkTporeHeparop NOCTOSIHHOTO TOKa.

JlabopaTopHbie padoTHI U ONBITHI.

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



2. HccnenoBanye NEUCTBUS JIEKTPUYECKOIO I10JIA HA IPOBOJHUKHU 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/I anekTpoaBUTraTENbHON YCTAHOBKH.

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

9-ii ki1acc
Pa3nea 8. Mexannueckue siBJIEHHUS.

Mexannueckoe JBrkeHue. MarepuanbHass Touka. (CucteMa oTcuera.
OTHOCUTENBHOCTh MEXAHUYECKOIO JBWKEHUS. PaBHOMEpHOE NPSMOIMHEHHOE
JIBUxkeHHe. HepaBHOMEpHOE MPAMOJIMHENHOE ABWKEeHUE. CpeHsIst 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKECHUMU.



VYckopenue. PaBHOyckopeHHOe mpsiMoJinHEHHOe JBuxkeHue. CBoOogHOE
najenue. OnbiThl ["anumnes.

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

IlepBbii 3akoH Hprorona. Bropor 3akon HperoTona. Tpernit 3akoH
Hprorona. [IpuHImMI cyneprno3uunu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cujia TPEHHSI CKOJIbKEHUS,
CHJIa TPEHUS TIOKOSI, IPYTHUE BUBI TPCHHUS.

Cuna TSKECTH M 3aKOH BCEMUPHOTO TATOTEHMs. YCKOpEHHE CBOOOJHOTO
nafgeHus. Jlmwxenue ruianetr Bokpyr ComnHua. 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. HaOmronenne MexaHMYECKOTO [JBV)KEHHSA Tejla OTHOCHUTEIHLHO
Pa3HBIX TEJ OTCYETA.

2. CpaBHeHUe yTeN U TPACKTOPUN ABUKEHHS OJJHOTO M TOTO K€ Tesa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

3. N3mepenne CKOPOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO IBUYKEHUS.

4. HccnenoBanne Npu3HakoB PaBHOYCKOPEHHOTO JIBKECHUSI.

5. HabGnrogenue nBM>KEeHMS Tela IO OKPYKHOCTH.

6. Habnrogenne MexaHWYeCKUX SBJICHUW, MPOUCXOJSAIINX B CHCTEME

orcueta «Tenexka» Tmpu ee paBHOMEPHOM M YCKOPEHHOM JIBUJKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

7. 3aBUCUMOCTh YCKOPEHHMS T€ja OT MAacChl Tejla M JACHCTBYIOIICH Ha
HETO CHUJIBI.

8. Hab6nronenue paBeHCTBa CHIT TIPU B3aMMOICHCTBHUH TETI.

9 H3MeHeHune Beca Tena npu yCKOPEHHOM JIBUKEHHH.

10.  Ilepemauya ummyJbca Ipy B3aUMOIEHCTBUN TEN.
11. TIpeoOpa3oBaHus FHEPTUU 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 padoThHI ¥ ONBITHI.

1. KoncTtpyupoBanue Tpakrta sl pa3sroHa H©  JaJbHEUIIEro
PABHOMEPHOTO JIBUKEHUS [IAPUKA WU TEJICKKHU.

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

3. OnpeneneHue yCKOpeHUsl Tela MPU PaBHOYCKOPEHHOM JABHUKECHHU
10 HAKJIOHHOM TIJIOCKOCTH.

4. HccnenoBanre  3aBUCUMOCTM  IIyTH  OT  BPEMEHU  IIpHU
PAaBHOYCKOPEHHOM JIBUYKEHUU 0€3 HayaIbHOU CKOPOCTH.

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

HayaJabHOU CKOpOCTH IIYTH OTHOCATCA KaK pgad HCUYCTHBIX UYHCCII, TO
COOTBCTCTBYIOIIHC IIPOMCKKYTKH BPCMCHU OJNHAKOBBI.

6. HccnenoBanre 3aBUCMMOCTH CHIIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

7. Omnpenenenue kKodPphuureHTa TPEHUSI CKOJIbKEHHUS.

8. Ornpenenenue KeCTKOCTH NPYKUHBI.

9. Omnpenenenue paboThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBHIKEHHUU

TeJa MO TOPU30HTAIBLHOM MOBEPXHOCTH.

10. Ompenenenue pabOThl CUJIBI YNPYTOCTH MPHU TMOABEME Tpy3a C
UCITIOJIb30BAHUEM HEIOABUKHOTO U MOBUKHOTO OJIOKOB.

11. M3yueHwue 3aKOHA COXpPaHEHUS SHEPTUU.

Pasznen 9. Mexanndyeckue K0J1e0aHUA M BOJHBI.

Konebarenbnoe nBukeHune. (OCHOBHBIE XapaKTEPUCTUKH  KOJICOAHMIA:
[IEpUOJI, YACTOTA, aMIUIMTyAa. MaTeMaTUyecKMid W TPYKUHHBIA MAasSTHUKHU.
[IpeBpatienrie sHEPTUM MPU KOJIEOATETHHOM JIBUKEHUU.

3atyxawnme — KojeOaHus.  BbeiHyXaeHHble — kojieOaHusi.  Pe3oHaHc.
Mexanuueckue BosiHBI. (CBOWCTBA MEXaHMYECKUX BOJH. [IpomonbHble W
MONEPEYHbIE  BOJIHBI. J[TMHA BOJMHBI W CKOPOCTh €€ PACIPOCTPAHCHUS.
MexaHnu4eCKrEe BOJIHBI B TBEPAOM TEJIE, CEUCMUYECKUE BOJIHBL.

3Byk. ['poMKOCTh 3ByKa M BbIcOTa TOHA. OTpakeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.



JdeMoHcTpanuu.

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

2. HaGmronenne konebanuii rpy3a Ha HUTH W Ha NPy KUHE.

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. N3mepenne yckopeHus CBOOOJHOIO MaeHHUs.

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.



Pa3gen 11. CBeroBbIe IBJICHHUS.

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 Jy4er B paCcCEHBAIOIIECH 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. [Tonyuenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JTNH3BI.

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.

Pa3znen 12. KBanToBbIe 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.

[ToBTOpHTEIEHO-0000IIAOIINI MOAYJIb TIPEIHA3HAYCH JIJI CUCTEMATHU3AIHH
u  0000mIeHWS  MPEIAMETHOrO  COACPKAHUS HM  ONBbITa  JACATEIBbHOCTH,
IPHOOPETEHHOTO TIPHU U3YYCHUHU BCETO Kypca (PH3MKH, a TaKXkKe I TMOJITOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMeHy TI0 (u3uKe g O0O0ydJarommxcs,
BBIOpABIIMX ATOT YUEOHBII peAMET.

[Ipy n3yyeHnn 1aHHOTO MOAYJISl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yjibTaToB  0o0yueHus, (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 JOCTH)KCHHE JINYHOCTHBIX, METAMPEAMETHBIX B TPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

JINYHOCTHBIE Pe3yJIbTATHI

B pesynprate wu3yueHus GU3MKA HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus y oOyuaromierocs OyayT cpOpMHUpPOBaHbI CIEAYIOIIUE JTAYHOCTHBIE
pe3ynbTaThl B YaCTH:

1) maTprMoOTHYECKOr0 BOCTIMTAHUSA:

. NPOSIBJICHHE MHTEpeca K HMCTOPUM M COBPEMEHHOMY COCTOSIHUIO
pPOCCUNCKON (PU3UUECKON HAYKH;

. LEHHOCTHOE OTHOILUEHUWE K JOCTUKEHHUSM POCCHUMCKUX YUYEHBIX-
(bU3HUKOB;

2) I'PaAKAAHCKOI0 1 1yXOBHO-HPABCTBCHHOI'O BOCIIMTAHUSA

. TOTOBHOCTh K AKTMBHOMY YYacTHIO B OOCYXXJICHHHU OOIIECTBEHHO
3HAYMMBIX M ATHYECKUX MNPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHHUEM
JTOCTUXKEHUUN (PUBHUKH;

. OCO3HAHHE BAXHOCTU  MOPAIBHO-3TUUYECKUX  IPUHIIUIIOB B
JEATEIIbBHOCTH 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 JIOPOTax, C JJICKTPUYECKUM M 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 Yy4YacTHE B PELIEHUM MPaKTUYECKUX 3a1ad (B pamKax
ceMbH, 00pa30oBaTeNIbHOM OpraHU3aluy, TrOpoja, Kpas) TEXHOJOTHYECKOW WU
COLIMaJIbHON HANpPaBJIEHHOCTH, TPEOYIOIIUX B TOM UKCie U (PU3HMUECKUX 3HAHUI;

. UHTEpEC K IMPAKTUUYECKOMY H3Y4YEHHIO Npodeccuil, CBA3aHHBIX C
bu3uKOM;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

. OpUEHTAllUs Ha NPUMEHEHUE (PU3UUECKUX 3HAHUHM Uil 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;

. OLICHKA CBOUX JIEUCTBUU C YYETOM BIIMSHUS Ha OKPYKAIOIIYIO

Cpeny, BO3MOXKHBIX ITTI0OAJIBHBIX MOCIEICTBUH.
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 0000IIEHHS U CPABHEHHS;

. 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 YUY€TOM CaMOCTOSITEIHHO BBIICTICHHBIX KPUTEPHEB).

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 XO0Je OOCyxJeHus ydyeOHOTrO Mmarepuana, pe3yibTaToB
7abopaTopHbIX pabOT W TMPOEKTOB 3a7aBaTh BOMPOCHI IO  CYIIECTBY
o0CyX/1aeMOi TeMbl M BBICKA3bIBATh HJICU, HAIICJICHHbIC HAa PEIICHHUE 3aJlayu U
nojjiep>kaHue 0JaroxenaTeIbHOCTH OOIIEHUS;

. COIIOCTABIISATh CBOM CYXJICHMS C CYKICHUSMH APYIMX YYAaCTHUKOB
nuanora, OOHapyXMBaTh Pa3IMyMe U CXOACTBO MO3HIIMI;

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

. nyOJMYHO TPENCTaBIATh PE3YyJIbTAThl BBHITOJIHEHHOTO (hPU3MUYECKOTO
OMbITa (IKCIEPUMEHTA, UCCIIEIOBAHUS, IPOEKTA);

. NOHMMAaTh M  UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOM H
WHIUBUyaJIbHOM paOOThI MPU PEIICEHUH KOHKPETHON (PU3UUECKOM MPOOIEMBI;

. NPUHUMATh LIE€JIM COBMECTHOW JESITEIBHOCTH, OPraHW30BBIBATH

JNEUCTBUS IO €€ JOCTIKCHHIO: PAaCIpeNeNsaTh POJIM, OOCYXIaTh IPOIECCH U
PEe3YJIbTaThl COBMECTHOM pabOoThI, 000011aTh MHEHUSI HECKOJBKHUX JIFOICH;

. BBITIOJTHATH CBOIO  4YacTh pabOThl, JOCTHTas Ka4eCTBEHHOTO
pe3yJibTaTa 10 CBOEMY HaNpaBJICHUIO U KOOPAUHUPYS CBOM JACHCTBHS C IPYTHMHU
YJIeHaMH KOMaH/IbI,

. OIICHMBATh Ka4yeCTBO CBOETO BKJIaga B OOMMH 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
3aJayd WM IUUIaHa MCCIENOBAaHHMS C Y4YE€TOM HMEIOIIMXCA PECypcoB H
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBaTh MPEAJIaracéMble BAPUAHTHI
pelIeHN;

. Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJ'Ib, AMOIUOHAJIbHBbIN HHTEJIEKT:

. JaBaTh AaJCKBATHYIO OLEHKY CHUTyalluM W Tpeajararb IUIaH ee
U3MEHEHUS;

. OOBSACHATh NPHUYMUHBI JOCTHKEHHS (HEIOCTHUKEHUS) pe3yibTaTOB
NEeSATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

. BHOCUTb KOPPEKTHBBI B JAEATEIBHOCTh (B TOM 4HCIE€ B XOA
BBIMOJIHEHUSI (PU3UYECKOTO HCCIIEIOBaHUS WJIM NPOEKTa) HAa OCHOBE HOBBIX
OOCTOATENBCTB,  W3MEHUBILUXCS ~ CUTyallUid,  YCTAHOBJIEHHBIX  OIIMOOK,
BO3HHMKIIMX TPYIHOCTEM;

. OLICHMBATh COOTBETCTBHE pe3yJIbTaTa LIEJIA U yCIOBUSM;

. CTaBUTh ce€0s Ha MECTO JAPYroro 4ejJoBeKa B XOJE CIOpa WM
JUCKYCCUM Ha HAy4YHYI0 TE€My, NOHMMAaTb MOTHBBI, HAMEPEHUS M JIOTHKY
ApYyroro;

. NpPU3HABATh CBOE MPaBO Ha OLIMOKY MpH pEHIeHUH (PU3UUYECKUX
3aJlay WIK B YTBEPKJACHUIX Ha HAYYHbIE TEMBI U TAKOE € MPABO JPYTroro.

IIpeameTHBIE pe3ybTAThI
7-" KJj1acce

K xoHity oOyueHuss B 7-M KJjiacce MpeaMETHBIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

. UCIIONIb30BaTh MOHATHA: (PU3MUECKHE U XUMHYECKHE SBIICHUS,
HaOII0/IeHUE, DKCIIEPUMEHT, MOICIb, TUTIOTE3a, €IUHUIBI (PU3NYECKUX BEJIMYHH,
aToM, MOJIeKyJa, arperaTHbleé COCTOSHHUSI BellecTBa (TBEpAOe, KHIKOE,
razoo0pa3Hoe), MEeXaHU4eCKOe JBUWKEHUE (paBHOMEpPHOE, HEPABHOMEPHOE,
NPSIMOJIMHEHOE),  TPACKTOpHs, paBHOICHCTBYIOIIAs cuja, AedopMarius
(ynpyrasi, miacTudeckas), HEBeCOMOCTb, COOOIIAIOITUECS COCY/IbI;

. paznuyaTth sBiAeHUS (IudQy3usi, TEMIOBOE NBMXKEHHE YaCTHIL
BELIECTBA, PaBHOMEPHOE JBWKEHHE, HEPaBHOMEpPHOE MABW)KECHHE, HWHEpLus,



B3aMMOJICUCTBUE TeJl, PaBHOBECHE TBEPIBIX TEI C 3aKPEIJIEHHON OChIO
BpallleHUsI, TIepelada AaBJCHUS TBEPABIMH TelaMH, XUIKOCTAMU U Ta3amu,
aTMoc(epHOe JaBlieHHe, TIaBaHuEe TeJl, IPEBPAIICHNS MEXaHUUECKOW SHEPTHH )
0 ONUCAHMID HUX XapaKTepHbIX CBOWCTB H Ha OCHOBE  OIIBITOB,
JTEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBICHNUE;

. pacmo3HaBaTh MPOSBICHUE HW3YYCHHBIX (U3MUYCCKUX SBJICHUHA B
OKPYXKaIoIeM MHUpPE, B TOM 4YHCIIe (U3UYECKUE SBIICHUS B MPHUPOAC: MPUMEPHI
JBUKEHUS C PAa3IMUYHBIMU CKOPOCTSIMU B KMBOW M HEKUBOU MPUPOJIE, ACHCTBUE
CWIbl TPEHUS B TPUPOJEC W TEXHUKE, BIUSHHUE aTMOCHEPHOro IaBICHUS Ha
KUBOM OpraHu3M, IUIaBaHUE pbIO, pbhlUard B TeJl€ 4YeJIOBEKa, NpPH STOM
NEpPEeBOUTh MPAKTUYECKYI0 3a/layy B Yy4eOHYIO, BBIJIETSATh CYIIECTBEHHbIE
CBOMCTBa (Mpu3HaKH) GU3UICCKUX SBICHUN;

. ONKCHIBATh M3YyUYECHHbIE CBOMCTBA TeNl W (DU3UYECKUE SBIICHMUS,
UCIIOJB3Ys (pu3nueckue BeTUYuHbI (Macca, 00beM, MIIOTHOCTh BEIIECTBA, BPEMS,
MyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CUJIa YIPYTOCTH, CUJIa TSKECTHU, BEC Tea,
cuja TPEHMs, NaBjieHUE (TBEPAOro Telja, KUIAKOCTU, Ta3a), BbITAJIKUBAIOIIAS
cuia, MexaHuyeckas paboTa, MOIIHOCTh, IIJIEYO CHJIBI, MOMEHT CHIIBI,
KOO(POUIIMEHT  MOJE3HOr0  JCUCTBUS ~ MEXaHM3MOB, KUHETHYECKas |
MOTEHIIUAJIbHASL SHEPrusl), MPU OMUCAHUU MPABWIHHO TPAKTOBATH (HYU3WUYECKUIT
CMBICJI HCIOJB3YEMbIX BEIMYHMH, UX OOO3HAYEHUS U €IUHMIBI (HU3UYECKUX
BEJIUYMH, HAXOUTh (POPMYJIbI, CBSI3bIBAIOIIME IAHHYIO (U3HUECKYIO BEIMUUHY C
JPYTUMHU  BEJIMYUHAMH, CTPOUTh TpaduKu  HM3YYECHHBIX  3aBUCHMOCTEH
(bU3HYEeCKUX BEJIIUYUH;

. XapaKTepUu30BaTh CBOMCTBA Tel, (PU3NUYECKUE SBJICHUS U MPOIIECCHI,
UCIIOJIb3Ysl TIpaBuja CJIOXKEHUs CUJl (BIIOJIb OJTHOM MpsiMOit), 3akoH ['yka, 3aKoH
[Tackans, 3akoH Apxumena, MpaBUJIO paBHOBeCHs pbryara (0J0Ka), «30JI0TOE
MPAaBUJIO» MEXAHHWKHU, 3aKOH COXPAaHEHUS MEXaHUYECKOW SHEpPruu, MpU STOM
JlaBaTh CJIIOBECHYIO (hOPMYJIMPOBKY 3aKOHA U 3alKCHIBATh €r0 MaTEMAaTHYECKOE
BBIPAKEHUE;

. OOBSICHATh (PU3MUECKHUE SBJICHUS, TPOLIECCHl U CBOWMCTBA TEJ, B TOM
YUClie M B KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh [IPUYUHHO-CJICJICTBEHHBIE CBSI3M, CTPOUTH OOBSCHEHHUE U3 1-2
JIOTUYECKUX IIAaroB C OMOpod Ha 1-2 H3y4YEHHBIX CBOMCTBAa (PU3MYECKHUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJTM 3aKOHOMEPHOCTH;

. pemaTth pacyeTHble 3a7ayu B 1—2 NMelCTBUS, UCHOIb3Ys 3aKOHBI U
dbopmyIbl, CBs3bIBAIONINE (DU3UUYECKUE BEIIMYMHBI: HA OCHOBE aHAIIU3a yCJIOBUS
3aJlayu 3alUCBhIBaTh KPATKOE YCIOBUE, MOJCTABIATh (PU3MUECKHE BEIUYUHBI B
(GbOopMyIIBI ¥ IPOBOJUTH PACUEThl, HAXOIUTh CIIPABOYHBIC JTAHHBIC, HEOOXOAMMBIC
JUISL pENICHHs] 3a/iad, OICHUBATh PEATMCTUYHOCTh IMOJTYyYEHHOU (DU3nIecKoit
BEJINYUHBI;

. pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEHIUTh MPH MOMOIIU
(bU3MYeCKUX METOJO0B, B OIMCAHUM HCCICIOBAHUS BBIJEIATh IPOBEPSIEMOE
npeanoyioxkeHue (TUMoTe3y), paszidyaTh M HUHTEPHPETHUPOBATH IMOTYyUYCHHBIH
pe3yJibTaT, HaxOJWTh ONIMOKM B XOJI€ OIbITA, JEJIaTh BBIBOJBI IO €ro
pe3yibTaTam;



. MPOBOJUTH OMNBITHI MO HAOMIOACHUIO (DU3UYECKUX SBICHUN WM
¢uznyecKkux CBOWCTB Ted: (OPMYJIMPOBATH MPOBEPSEMbIE TMPEATOIOKEHHS,
coOupaTh YCTAaHOBKY U3 MPEIOKEHHOTO 000PYI0BaHUS, 3aMCHIBATH XOJ] OTbITa
1 (OpMYIUPOBATH BHIBOJIBI;

. BBIIIOJIHATH IPSIMbIE U3MEPEHUS PACCTOSHUSA, BPEMEHHU, MACChI Tea,
o0bemMa, CHJIBI U TeMIepaTyphl C HCIIOJBb30BAHMEM AHAJIOTOBBIX M HHU(POBBIX
npuOOpPOB, 3aMUCHIBaTh MOKa3aHUs MPUOOPOB C yUETOM 3aJaHHOW aOCOIOTHOM
MOTPENTHOCTU U3MEPEHHUI;

. MPOBOJUTh MCCIIEJOBAHUE 3aBUCUMOCTH OJHOM  (hU3MUECKOU
BEJIMYMHBI OT APYrod C HCMOJIb30BAHUEM MPSIMBIX WU3MEPEHUN (3aBUCUMOCTH
yTH PaBHOMEPHO JIBIXKYIIETOCs TeJla OT BPEMEHHU JIBUXKEHUS TeJla, CHIIbI TPEHHUS
CKOJBKEHHUS OT Beca Tejla, KauecTBa OOpaOOTKHM TMOBEPXHOCTEH Tel H
HE3aBUCUMOCTH CHJIbI TPEHHUS OT IUIOMIAJd COMPUKOCHOBEHMSI TE€J, CHIIbI
YOPYTrOCTH OT YMAJIMHEHUSA TMPY>KUHBI, BBITAJIKUBAIONIEH CHIBI OT O0beMa
NOTPYKEHHOM YacTU TeJla U OT IUIOTHOCTH YKUIKOCTH, €€ HE3aBUCUMOCTH OT
IJIOTHOCTH T€Ja, OT TIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUM IJIaBAHUS
TeJ, YCJIIOBHI paBHOBECHsS pbluara M OJIOKOB), Y4acTBOBaTh B ILJIAHUPOBAHUU
y4eOHOro HCCIEe0BaHusl, COOMPATh YCTAHOBKY U BBIOJIHATH U3MEPEHUS, CIEIYys
NPEMIOKEHHOMY IUIaHy, (PUKCUPOBATh PE3yJIbTaThl MOIYYEHHON 3aBUCHMOCTH
(U3MYECKUX BEJIMYMH B BHJIE€ MPEIJIOKEHHBIX TaOJIULl U TpaHUKOB, AENaTh
BBIBOJIBI IO pE3yJIbTaTaM MCCIIEIOBAHMS;

. OPOBOAUTH  KOCBEHHBIE  HM3MEpPEeHMs]  (U3MUECKUX  BEJIIMYHUH
(IJIOTHOCTH BEIIECTBA KUJAKOCTU M TBEPJOrO Teja, CHUjla TPEHUS! CKOJIbKEHHUS,
JABJICHUE BO31YyXa, BBITAJKHMBAIOLIAs CWIA, JEUCTBYIOLIAs HAa IOTPYKEHHOE B
KHUJAKOCTh TeNo, KO3()PUIMEHT MOJE3HOro ACUCTBUS MHPOCTHIX MEXAHHU3MOB),
clieysl MPEAIOKEHHOM MHCTPYKLMU: MPH BBIIOJIHEHUU H3MEpPEHHH coOupaTh
HKCIIEPUMEHTAIbHYIO YCTAHOBKY M BBIYUCIISITH 3HAYEHUE UICKOMOU BEJIMYMHBI;

. coON0aTh MpaBWIa TEXHUKM O€30MacHOCTH Npu padoTe ¢
J1a00paTOPHBIM 000PYI0BaHUEM,;
. yKa3bIBaTh TMPUHIUNBI JIEHCTBUS TNPUOOPOB U  TEXHHUECKHUX

YCTPOMCTB: BECHI, TEPMOMETP, AMHAMOMETP, COOOIIAIOIINECS COCYbI, OapoMeTp,
phIYar, HOJBMKHBIA U HETIOABW)KHBIN OJIOK, HAKIIOHHAS TJIOCKOCTH;

. XapaKTepU30BaTh NPHUHIHUIBI JCUCTBUS H3YYEHHBIX MPUOOPOB |
TEXHUUYECKUX YCTPOUCTB C ONOPOM HAa MX OMHMCAHUA (B TOM YHCIIE: MOAIIUITHUKHY,
YCTPOMCTBO BOAOIPOBOAA, THAPABIMYECKUM IpEecc, MAaHOMETP, BBICOTOMED,
NOPIIHEBOM HACOC, apeoOMETpP), MCIMOJb3Yysl 3HAHUS O CBOMCTBAX (HU3MUECKHUX
SBJICHUHN 1 HEOOXO0IMMbIEe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

. OPUBOJUTH TpUMEPHl (HAXOAUTh HMHPOPMAIMIO O MpUMEpax)
NPAKTUYECKOr0 HUCMOJIb30BaHUS (U3NYECKUX 3HAHMA B IMOBCEAHEBHOM >KU3HU
JUTst o0ecrieueHus: 0€30MacHOCTH MTPU OOpallleHUH ¢ TprUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMH, COXpPaHEHUS 3J0POBbS M COOJIOACHHUS HOPM DKOJIOTHYECKOTO
TOBEJICHUS B OKPYKAIOLIEH Cpee;

. OCYUIECTBJISATH OTOOp HMCTOYHUKOB HH(OpPMAllMM B HMHTEPHETE B
COOTBETCTBHHM C 3aJaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIUXCS



3HaHUU M MyTEM CPAaBHEHUS PA3JIMYHBIX MCTOUYHHUKOB BBLAEIATH MH(POPMALUIO,
KOTOpast SIBJISIETCS] IPOTUBOPEUNBON UM MOKET OBITh HETOCTOBEPHOM;

. UCIIONIb30BaTh TMPHU BBIMIOJHEHUH YYEOHBIX 3aJaHUN HAYYHO-
HOMYJISIPHYIO JIUTEPaTypy (PU3MUecKoro coaepkaHusi, CIIpaBOYHBIE MaTepUabl,
pecypcel cetu MHTEepHET, BiaAeTh INPUEMAMH KOHCHEKTHPOBAHUS TEKCTa,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;

. co3gaBaTh COOCTBEHHBIE KpATKUE IHCbMEHHBIE U  YCTHBIE
COOOILIEHNs Ha OCHOBE 2—3 HCTOYHUKOB HH(popMaluu (U3HYECKOTO
COJIEpKaHus, B TOM YHCJE MyOJINYHO JIe]aTh KPaTKUE COOOIIEHHS O pe3ynbTarax
IPOEKTOB WJINM Y4Y€OHBIX MCCIEAOBAaHUM, NMPU 3TOM TI'PAMOTHO MCIOJIb30BaTh
U3YYEHHBII TOHATUHHBINA anmapar Kypca (U3MKH, CONPOBOXAATH BBICTYIJICHUE
MPE3CHTALNEN;

. OpU  BBIIOJIHEHUM  y4E€OHBIX MPOEKTOB U  HCCIENOBaHUI
pacnpenensiaTh OO0S3aHHOCTH B TPYIINE B COOTBETCTBUU C IIOCTABJICHHBIMU
3a1a4aMM, CIEIUTh 3a BBINOJHEHUWEM IUIaHA JCHUCTBUM, aJ€KBAaTHO OLICHUBATH
COOCTBEHHBIN BKJIAJ B AESATEIBHOCTh T'PYMIIbl, BEICTPAUBATH KOMMYHUKATHBHOE
B3aMMO/JICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

8-i1 ki1acce

K xoHiy oOyueHuss B 8-mM KJjiacce mpeaMETHbIE PE3yJbTaTbl HA 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00yHaIOIIUXCSI YMEHUM:

. WCIIOJIb30BaTh TMOHATHUS: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE
JNBIDKEHWE aTOMOB W MOJIEKYJ, arperatHbleé  COCTOSIHMSI — BEIECTBa,
KpUCTAJUIMYECKHEe U aMOp(HBIC Tea, HACBHIIICHHBIA M HEHACHIIICHHBIM TMap,
BJIQYKHOCTh BO3/lyXa, TEMIEpaTypa, BHyTPECHHSISI SHEPTUs, TETUIOBON JIBUTaTEb,
DJIIEMEHTAPHBIN JJICKTPUUECKUN 3apsll, AJIEKTPUUYECKOE TMOJe, MPOBOJHUKH U
JTUDJIEKTPUKH, TIOCTOSIHHBIHN 2JIEKTPUYECKUIA TOK, MArHUTHOE T10JIE;

. pasnuyaTth  SBJCHHWS ~ (TEIJIOBOE  pacIIUpEeHHUe ¢ CKaTHe,
TerIonepeaaya, TEIIOBOC PABHOBECHE, CMAadWMBaHHWE, KAMWUISPHBIC SBICHUS,
UCnapeHne, KOHACHCAlWs, IUIaBJICHHE, KpUCTAHM3anus (OTBEpACBaHHUE),
KHTICHWE, Teruionepenaada (TEIIONMPOBOAHOCTh, KOHBEKIHS, H3IyYCHHE),
AIEKTPU3AIUS TEJ, B3aUMOJCHCTBUE 3aps0B, MCHCTBUS DJCKTPUICCKOTO TOKa,
KOPOTKOE 3aMBIKaHKE, B3aMMOJICHCTBHE MarHUTOB, JCHCTBHE MArHUTHOTO ITOJIS
Ha TIPOBOJHUK C TOKOM, DJJICKTPOMATHWUTHAS HWHIYKIMSA) TIO OIMHUCAHUI0 HUX
XapaKTEPHBIX CBONCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE
bu3MYecKoe SBICHHCE,

. pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (U3MUECKUX SBJICHUA B
OKpYXaloleM MHpPE, B TOM uuclie (U3HUYECKHUE SBICHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSHKEHUE W KAMWUISPHBIC SIBJICHUS B MPUPOJE, KPUCTAUIHI B
npupoae, wuznydeHue ConHIa, 3amep3aHuUe BOJOEMOB, MOpPCKHE OpH3HI,
oOpa3oBaHHE pPOCHI, TyMaHa, UHEs, CHEera, dJICKTPUUECKUE SIBICHUS B aTMocdepe,
AJIEKTPUYECTBO JKUBBIX OPTraHW3MOB, MarHUTHOE TIOJIe 3eMJIH, Apeid IOJFOCOB,
pOJIb MarHUTHOTO TIOJISA IS JKM3HM Ha 3emiie, TMOJSIPHOE CHUSHUE, TIPH 3TOM



NEPEBOJUTh MPAKTUUECKYIO 3a7ady B YUYEOHYIO, BBIJCNATH CYLIECTBEHHbIE
CBOICTBA (MpU3HAKHU) (PU3UUECKUX SBICHUIA;

. ONKCHIBATh HM3YyYECHHBIE CBOMCTBA TeNl W (DUIUYECKUE SIBIICHHS,
UCTIONB3Ysl (U3MUYECKHE BENUYMHBI (TeMIlepaTypa, BHYTPEHHSS OSHEPTus,
KOJIMYECTBO TEIUIOTHI, yJEJbHas TEILNIOEMKOCTh BEIIECTBA, yJAEJIbHAs TEIUIOTa
IUTaBJICHUS, YAENbHAs TEIUIoTa MapooOpa3oBaHusl, yIeiabHas TEIIOTa CrOpaHUs
TOTUTMBA,  KOY(POUIIMEHT  TOJIE3HOTO  JIEWCTBHSI  TEIUIOBOM  MAIIIHMHBI,
OTHOCHUTEJNIbHASl BJIAXHOCTh BO3/yXa, DJEKTPUUECKMHA 3apsil, Cuia TOKa,
JJIEKTPUYECKOE  HANpPSDKEHUE,  CONPOTUBIEHHE  IMPOBOJHHUKA,  YJIEJIBHOE
COIPOTHBIICHUE BEIIECTBA, pab0Ta M MOIIHOCTh AJIEKTPUUYECKOTO TOKa), IMPH
OINKCAaHUU MPABUIBHO TPAKTOBATH (PM3UUYECKUN CMBICI HCIIOJIb3YEMbIX BEIMYUH,
00O3HaUYeHUs M E€OUHMUIBI (PU3NYECKUX BEJIWYUH, HAXOAUTh (HOPMYJIbI,
CBSI3BIBAIOLIME JAHHYIO (PU3MYECKYIO BEIMYMHY C JPYTUMHU BEJIMYHMHAMU,
CTPOUTH I'paprKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

. XapaKTEepHU30BaTh CBOMCTBA Tel, (PU3NUYECKUE SIBJICHUS U MPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE  TIOJIO)KEHHSI  MOJIEKYJISIpPHO-KMHETUYECKON  TEOpUu
CTPOEHUS BEILIECTBA, IPUHIUIT CYTIEPIIO3UIINH MOJIEN (Ha KAYECTBEHHOM YPOBHE),
3aKOH COXpaHEHMA 3apsaa, 3akoH Oma uid yyacTka 1enu, 3akoH Jxoynsa—Jlenna,
3aKOH COXpPAaHEHHUs OHHEPruu, MNpPU ITOM JaBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA M 3aIIUCBhIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

. OOBSCHATH (PM3UYECKUE MTPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHUTyallMil MPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: BBIBIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTHh OOBSCHEHHE U3 1—2 JOrM4ecKux
maroB ¢ omnopo Ha 1-2 wu3yyeHHBIX CBOWCTBAa (DU3MYECKUX SIBICHUH,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

. pemarb pacyeTHbIE 3a/1aud B 2—3 JEUCTBUS, MCIOJB3Ys 3aKOHBI U
(bopMyIbl, CBs3bIBAIONIME (DU3UUECKUE BEIIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS
3a/layd 3alliChIBaTh KPATKOE YCIOBHE, BBISABIATH HEIOCTATOK JIAHHBIX JUJIS
pemieHusl 3ajaudd, BbIOMpATh 3aKOHBI M (OPMYJIbI, HEOOXOAMMBIE MJIA €€
pelieHusi, NPOBOAUTH pacyeThl U CPABHUBATH MOJYYEHHOE 3HAYCHUE (PU3NUECKON
BEJIMYMHBI C U3BECTHBIMU JIAHHBIMU;

. pacno3HaBaTh NPOOJEMbl, KOTOPHIE MOXXHO PEIIUTh MPU MOMOLIA
(GU3MYECKUX METOJOB, HCHOJb3ys ONUCAHUE MCCIEIOBAHUSA, BBIICISThH
IIPOBEPSEMOE MPEAIIOJIOKEHUE, OLICHUBATh MMPABUIBHOCTD MOPsAJIKA ITPOBEICHHUS
VCCJIEIOBAHMSL, 1€TIATh BBIBOJIBI;

. IPOBOJUTH ONBITHI MO HAOMIOAEHUIO (DU3MUYECKUX SIBICHUM WIIH
¢u3nyecKux CBOWCTB Tei (KalWUIApHBIE SIBJICHUS, 3aBUCUMOCTb JaBJICHMS
BO3JyXa OT €ro o0bema, TeMIepaTypbl, CKOPOCTH TMpollecca OCThIBAHUS U
HarpeBaHUsl IMpU M3JIYYEHHMH OT [BETa M3JIy4aromel (morIomaromen)
MOBEPXHOCTH, CKOPOCTh HWCMAPEHUs BOJbI OT TEMIEPaTypbl KUAKOCTH MU
IUIOLIAM €€ MOBEPXHOCTH, IIEKTPU3ALUS TN U B3aUMOJICHCTBUE dJIEKTPUUECKUX
3apsAI0B, B3aMMOJIEUCTBHE MOCTOSHHBIX MAarHWTOB, BU3YaJM3alMs MarHUTHBIX
NoJIed MOCTOSIHHBIX MAarHUTOB, JEHCTBHUS MAarHUTHOTO TOJIA Ha MPOBOJHHUK C
TOKOM, CBOMCTBa 3JIEKTPOMArHUTa, CBOMCTBA AJIEKTPOJBUTATENS] MOCTOSHHOTO
TOKa): (hOpMyJIMpOBaTh MPOBEPSEMbIE TIPEINOI0KEHUS, COOUPATh YCTAHOBKY M3



IPEJIOKEHHOTO 000OpYAOBaHUs, OINHUCHIBaTh XOJ OMNbITa U (HOPMYIHPOBATH
BBIBOJIBL;

. BBIIIOJIHATh MPSAMBIE HW3MEPEHHUsI TEMIEpPaTypbl, OTHOCUTEIbHOU
BJI&KHOCTH BO3/yXa, CHJIbI TOKA, HAIPSIKEHUS C MCIOJIB30BAHUEM AHAJIOTOBBIX
npuOOpoB W JAaTYUKOB (DU3MUECKUX BEJIMYMH, CpPABHUBATh PE3YJIbTAaThl
M3MEPEHUN C yUeTOM 3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH;

. IPOBOJAUTH HCCIEAOBAHUE 3aBUCHUMOCTH OJHOM  (U3HYECKOM
BEJIMYMHBI OT JPYrod C HMCHOJB30BAaHUEM NPSIMBIX H3MEPEHUN (3aBHUCHMOCTb
CONPOTHUBJICHUS ITPOBOJHUKA OT €0 JUIMHBI, IJIOMIAAU IONEPEYHOTO CEYEHUS U
YACIBHOIO COIPOTHUBIICHMS BEIECTBA IPOBOJHMKA, CUJIBI TOKA, UAYLIETO YeEpe3
IIPOBOJIHUK, OT HAIIPSDKEHUS HA IPOBOJHUKE, HCCIIEIOBAHUE ITOCIIEI0BATEIBHOTO
U TapaJJIeIbHOTO COEAMHEHWH IPOBOJHUKOB): IUIAHUPOBATh MCCIIEAOBaHUE,
cOOMpAaTh YCTAaHOBKY M BBINOJHATh U3MEPEHHUS, CIETys MPEAIOKEHHOMY IUIaHy,
(UKCUpOBaTh pe3yJibTaThl MOJIYYEHHOM 3aBUCHUMOCTH B BHJE TaONHI H
rpauKoOB, AENaTh BHIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHMUS;

. IPOBOJUTH KOCBEHHbIE U3MEPEHUST (PU3NUECKHUX BEIHUYUH (yAeJIbHAS
TEIJIOEMKOCTh BEIIECTBA, CONPOTUBIEHUE MPOBOAHHKA, padOoTa M MOIIHOCTh
AIEKTPUYECKOTO TOKA): IJJAHUPOBATH U3MEPEHUS, coOupaTh
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, Clenysl MpPEeIJIOKEHHOH HHCTPYKLIHUH, |
BBIYHCIIATh 3HAUEHUE BEJIMYHHBI;

. cOONIO/IaTh TMpaBWJIa TEXHUKKM O€30MacHOCTH Npu pabore ¢
71a060paTOPHBIM 000PYAOBAHUEM;
. XapaKTepU30BaTh MPUHIUIIBI JACHUCTBUS HM3YyUYEHHBIX MNPUOOPOB H

TEXHUUYECKUX YCTPOMNCTB C OMOpPOM Ha MX ONUCaHUs (B TOM YHCIE: CHCTEMA
OTOIUIEHUSI JIOMOB, TUIPOMETp, MapoBas TypOWHA, amIepMeTp, BOJBTMETP,
CUETYMK  DJIEKTPUUECKOHM  DSHEPruu,  AJIEKTPOOCBETUTENbHbIE  MPUOOPHI,
HarpeBaTeJIbHbIC AIEKTPONPUOOPHI (npumepsl), ANEKTPUYECKUE
NPENOXPAHUTENH, BJIEKTPOMArHUT, JJIEKTPOABUTATENb MOCTOSHHOIO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PUBMYECKUX SIBJICHUA M HEOOXOJUMBbIE
(bu3nYecKre 3aKOHOMEPHOCTH;

. pacno3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOMCTBA U U3MEPUTEIBHBIE
npuoOOpsl MO CXeMaM M CXEMaTHYHbIM PUCYHKaM (KHUJAKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETp, TUTPOMETP, JBUTrATENb BHYTPEHHErO0 CropaHus,
AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl JJIEKTPUUYECKMX Lemed ¢
NOCJIEIOBAaTEIbHBIM M NApaJUICIbHBIM COECIWHEHHUEM >3JIEMEHTOB, pasindas
yCIIOBHBIE 0003HAYEHHUSI DJIEMEHTOB JIEKTPUUECKUX LIETIEH;

. NPUBOAUTH TIPUMEPHI (HAXOAUTh HMHPOPMALIUIO O TIPUMEPAX)
IPAKTUYECKOr0 HUCMOJIb30BaHUS (U3NYECKUX 3HAHUA B TMOBCEAHEBHOM >KU3HU
JUIs obecrieueHus: 6e30MacHOCTH MpU 00pallleHuu ¢ TpuOopaMu U TEXHUYECKUMU
YCTPOMCTBAMM, COXpAHEHUsl 370POBbS M COOJIIOJCHHUS HOPM HKOJIOTHYECKOTO
TOBEJICHUS B OKPYKAIOUIEH Cpee;

. OCYUIECTBJIATh MOUCK HHPOpManuu (U3HUYECKOTO COAECPKaHUS B
WHTEpPHETe, Ha OCHOBE UMEIOIIMUXCA 3HAHUM U IMyTEM CpPaBHEHUS
JOTIOJTHUTENbHBIX HCTOYHUKOB BBIACNSATh HHPOPMALMIO, KOTOpasl SIBISIETCS
POTUBOPEYUBOMN HIIM MOKET ObITh HETOCTOBEPHOM;



. UCIIOJIb30BaTh MPU BBINOJHEHUM Y4YE€OHBIX 3aJlaHUid HAy4HO-
HOMYJISIPHYIO JIUTEPATypy (PU3MUECKOro coAepKaHusl, CIIPaBOYHBbIE MaTepUabl,
pecypcbl cetn HHTepHeT, BilageTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONW 3HAKOBOW CUCTEMBI B IPYTYIO;

. co3JaBaTh COOCTBEHHbIE IHCbMEHHBIE M  KPAaTKUE YCTHBIE
cooOmieHus, 06001Iast nHPOPMAINI0 U3 HECKOJIBKUX MCTOYHUKOB (DU3UIECKOTO
COJIep>KaHMsl, B TOM YHCIIe MyOJMYHO MPEACTABIATh PE3YyJbTaThl IPOCKTHOW WIIH
UCCIIEOBATENbCKON  IESITENBbHOCTH, TMPH OSTOM TPAaMOTHO  HCIOJIb30BaTh
W3YUYCHHBIM MOHSATHUIHBINA anmapar Kypca (pPU3MKH, CONMPOBOXKIATH BBICTYIUICHHUE
MIpE3CHTALUEN;

. P BBITIOJIHEHUH YUEOHBIX MPOEKTOB M UCCIIEIOBaHUN (HU3HUUECKUX
MPOLIECCOB  paclpenesiaiTb OO0S3aHHOCTH B TPYINE B COOTBETCTBUH C
MIOCTaBJICHHBIMHM 33/1auaMH, CJIEAUTh 34 BBINOJHEHUEM IUJIaHA JCUCTBUU H
KOPPEKTUPOBATH €r0, a/IEKBATHO OLIEHUBATh COOCTBEHHBIN BKJIA/l B IEATEIbHOCTh
IpYIIbl, BBICTPaWBaTh KOMMYHHUKAaTUBHOE  B3aMMOJCKHCTBUE,  MPOSIBISSA
TOTOBHOCTb pa3pemarb KOHPIUKTHI.

9-11 KJacce

K xoHiy oOyuyenuss B 9-M KJjacce IpeIMETHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00yHaIOIIUXCSI YMEHUM:

. UCIIOJIb30BaTh TOHSTHA: CHCTEMa OTCUETa, MaTepualibHasi TOYKa,
TPaeKTOpHsi, OTHOCUTEIBHOCTh MEXAaHWYECKOTO JBIDKEHHUA, Jedopmalius
(ympyras, 1utactTuueckasi), TpEHHE, IEHTPOCTPEMHUTEIHLHOE  YCKOPEHHE,
HEBECOMOCTh M TEPErpy3KH, LEHTP THKECTH, aOCOTIOTHO TBEPIIOE TEJO, IEHTP
TSDKECTH TBEPJIOTO Tella, paBHOBECHE, MEXaHWYECKUE KOJIeOaHus U BOJIHBI, 3BYK,
nH(ppa3ByK u yJIbTPa3BYK, AIIEKTPOMArHUTHBIE BOJIHBI, IKasa
AJIEKTPOMATHUTHBIX BOJH, CBET, OJIM30PYKOCTh W JaTbHO30PKOCTb, CIIEKTPHI
UCIyCKaHUs W TIOTJIOUIEHUs, aib(da-, OeTra- W TramMMa-U3Iy4deHUs, HU30TOIbI,
sJIepHasi DHEPreTHKa,;

. paziuyath  SBJICHUS (paBHOMEpPHOE W HEpPaBHOMEpPHOE
NPSIMOJIMHEMHOE JIBUIXKEHHUE, DPABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHXXCHUE,
CBOOOJHOE TMAaJeHUEe TeJl, pPAaBHOMEPHOE JBWKEHHE TI0 OKPY>KHOCTH,
B3aMMOJICHCTBUE TEJ, PEAKTUBHOE JIBHKEHHUE, KoJie0aTeIbHOE JBIKCHUE
(3aTyxaromue M BBIHYXKJEHHbIC KOJICOaHMs), PE30HAHC, BOJHOBOE JBUKCHHE,
OTPAXEHUE 3BYKa, MPSIMOJIMHEHHOE PaCHpOCTPAHEHUE, OTPAKECHHE U
MIPEJIOMJICHUE CBETA, MTOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEI0r0
CBETAa B CIEKTP U CIOXKEHHE CIEKTPaJIbHbIX IIBETOB, JUCIEPCHUSI CBETA,
€CTECTBEHHAsl PAJANOAKTUBHOCTh, BO3HHMKHOBEHHE JIMHEWYATOrOo  CIEKTpa
U3JIyYEHHUs) TIO OIMKCAHUI0 WX XapaKTEPHBIX CBONCTB M HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

. pacro3HaBaTh MPOSIBICHUE W3YUYCHHBIX (DU3NUECKUX SIBJICHUM B
OKpY’KaroleM Mupe (B ToM uuciie puznueckue sIBICHUS B MPUPOJIS: IPUIUBHI U
OTJIUBBI, IBUKEeHUE TIaHeT COJTHEYHON CUCTEMBI, PEAKTUBHOE ABUYKEHUE YKUBBIX



OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKHE
BOJIHBI, I[yHAMH, 3XO, LB€Ta TE€J, ONTHYECKHE SBJIEHUA B NPUPOLE,
OuoornuecKoe JEHCTBHE BUIUMOTO, YJIBTPa(UOIETOBOTO UM PEHTTEHOBCKOTO
U3IyYeHUI, €CTECTBEHHbIM paguOaKTHBHBIA (OH, KOCMHYECKHE JIyuH,
PaIMOaKTUBHOE U3IyYEHUE NMPUPOAHBIX MHUHEPAIOB, JEHCTBUE PAaTANOAKTUBHBIX
U3JyYEHU Ha OpraHuW3M 4YeJIOBEKa), MPHU 3TOM IEPEBOJUTH MPAKTUYECKYIO
3aa4y B Y4eOHYIO, BBIACISATH CyIIECTBEHHBIE CBOMCTBA (MIPU3HAKU) (PU3HUECKUX
SIBJICHUU;

. ONKCBHIBaTh M3yYEHHBbIE CBONCTBA Te€l U (UINYECKUE SIBICHMUS,
UCHOJB3YS (PU3MUECKHUE BEIMUYMHBI (CpPEIHSIS U MIHOBEHHAs CKOPOCTh Tela MpHU
HEPaBHOMEPHOM  JIBHDKCHMM, YCKOPEHHME, IEPEMEIICHHE, IyTh, YIJIOBas
CKOpPOCTb, CUJIa TPEHHUS, CUJIa YIIPYTOCTH, CUJIA TSXKECTH, YCKOPEHHE CBOOOIHOTO
NaJicHus, BEC Tejla, UMILYJbC Tea, UMITYJIbC CHJbI, MEXaHUYecKass pabora M
MOIIHOCTB, TOTEHIUAIIbHAS] YJHEPTHS TENA, IIOJIHATOTO HaJ TOBEPXHOCTBIO 3EMIJIH,
ITOTEHUHUAJIBHAS JHEPTHsl CKATOW MPYKUHBI, KUHETHYECKAs HDHEPrus, IOJIHAS
MEXaHU4eCKasl SHEPTHUs, IEPUOJI U YACTOTA KOJIeOaHUH, ITTMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEJTOMIICHHS CpEAbl), MPU
ONMMCAHWM MPABUIIBHO TPAKTOBAaTh (PU3NYECKHI CMBICI UCIIOIb3YEMBIX BEJIUYMH,
00O3HaYeHUsT W €IMHMIBl (U3UYECKUX BEJIWYUH, HAXOAUTHh (POpPMYIIbI,
CBA3BIBAIOLIME JAHHYI (PU3NYECKYI0 BEIMYMHY C JPYTUMH BEIMYMHAMM,
CTPOUTbH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;

. XapaKTepU30BaTh CBOMCTBA Tell, PU3NUYECKUE SIBICHUS U MPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAaHEHUs YHEPIUM, 3aKOH BCEMUPHOTO TATOTEHMS, IIPUHLIAIL
CYNEPHO3ULIUA CHUJI, IPUHLMUII OTHOCUTEIBHOCTH ['amuies, 3akoHbl HbroTOHa,
3aKOH COXPaHEHUs WMIIYJIbCa, 3aKOHBl OTPaXCHUs M IIPEIOMIICHUSA CBETa,
3aKOHBI COXPAaHEHMS 3apsOBOTO U MAacCOBOI'O YMCEN MPU SACPHBIX PEaKLUsX,
IpyU S3TOM [JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M 3alUCBhIBaTh €ro
MaTeMaTUYECKOE BBIPAKEHHUE;

. OOBSACHATH (PU3MUECKHUE MPOLIECCHl U CBOMCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE€ CHUTyaldd MPAKTUKO-OPUEHTUPOBAHHOTIO XapakTepa: BBIABISTH
NPUYUHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBACHEHHE W3 2—3 JIOTMYECKHUX
miaroB ¢ oOmnopoil Ha 2-3 WU3YYEHHBIX CBOMCTBAa (PU3MYECKUX SIBJICHUH,
($U3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

. pemaTh pacyeTHble 3ajaud (omuparolmuecs Ha cucremy u3 2-3
YpaBHEHHUI), HCMONB3YsS 3aKOHbI M (OPMYJIbl, CBSA3bIBaIOLIME (UINUYECKUE
BEJIMYMHBI: HA OCHOBE AHAJIN3a YCIOBHUA 33a/1a4M 3aIIMChIBATh KPATKOE YCJIOBUE,
BBISIBJISITH HEAOCTAIONIME WJIM H30BITOUHBIE JaHHbIE, BBIOMPATh 3aKOHBI U
dbopMyIibl, HEOOXOAMMBIE ISl pPELIEHUs,, MPOBOAUTH PacyeThl U OLECHUBAThH
PEATMCTUYHOCTH MOTYYEHHOTO 3HaYCHUS (PU3NUECKON BETUUHHBI;

. pacno3HaBaTh MPoOJIEMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIA
(bU3MYECKUX METOJOB, HCIMOJb3ys OMNUCAHUE MCCIEOBAHUSA, BbIIACISThH
MIPOBEPSAEMOE MPEAINOTI0KEHUE, OLIEHUBATh MPABUIBHOCTD MOPSAIKA MPOBEICHUS
UCCJIEI0BAHMUSI, JI€JaTh BBIBOJbI, HHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOAECHUN U
OTBITOB;



. MPOBOJUTH OMNBITHI MO HAOMIOACHUIO (DU3UYECKUX SBICHUN WM
¢uznyeckux CBOMCTB Ten (M3ydeHHe BTOpPOro 3akoHa HploTOHa, 3akoHa
COXpPaHEHUs SHEPTUH, 3aBUCUMOCTh MepHoa KoieOaHuil Py KUHHOTO MasTHUKA
OT MaccChl Ipy3a M >KeCTKOCTH MPY>KMHBI U HE3aBUCUMOCTb OT aMIUIUTYAbI MaJIbIX
KoJIe0aHu, MPSMOJIMHENHOE pacpoCTpaHEHHE CBETa, PA3I0KEeHHE OEIoro cBeTa
B CIEKTp, M3yUYECHHE CBOWCTB HM300pakeHHMs B IUIOCKOM 3€pKajie M CBOICTB
W300pKECHHUSI TIpeIMETa B COOMpArOIICH JHH3e, HAOIIOJCHUE CIUIONIHBIX |
JMHENYaThIX CIEKTPOB H3IYYEHHS): CAMOCTOSITEIBHO COOMpATh YCTAaHOBKY W3
U30bITOYHOTO Habopa 00OpYyIOBaHMUSI, OITUCHIBATH X0/ ONBITA U €TI0 PE3yJIbTaThI,
(bopMyIMpOBATH BHIBO/IBI,

. OPOBOJUTh TPU HEOOXOAMMOCTU CEPHUIO TPAMBIX HU3MEPEHHI,
OTpeJeisisi cpeAHee 3HAuUeHUE H3MepsieMON BelUYUHBI ((OKYCHOE PACCTOSHUE
cobuparomieli  JIMH3bI), OOOCHOBBIBATH  BBIOOp  cIocoba  U3MEpEHUs
(M3MepUTEIHHOTO PUOOpPaA);

. IPOBOUTH HCCIIEIOBAHUE 3aBUCHUMOCTEH (PU3NYECKUX BEITHYUH C
UCIIONIb30BAaHUEM TPSMBIX H3MEpPEHUH (3aBHCHMOCTh IYTH OT BPEMEHH MPHU
PAaBHOYCKOPEHHOM JIBMKEHHUU 0€3 HadaJlbHOM CKOPOCTH, MEpuojia KoyieOaHuil
MaTEeMaTHYECKOTO MAasTHUKA OT JJIMHBI HUTH, 3aBUCHUMOCTH YTJa OTPa)KEHUS
CBETa OT yrja MaJeHHs W yIJia TpeJOMIICHUS OT yrila MajeHus): MIaHHpOBaTh
HCCIIEIOBaHHUE, CAMOCTOSATEIHHO COOMPATh YCTAaHOBKY, (PUKCHPOBATH PE3yIbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BUJIE TaONHIl U TPaduUKOB,
JieaTh BBIBOJIBI IO PE3yJIbTaTaM HCCIICIOBAHUS;

. IPOBOJIUTH KOCBEHHbIE M3MEpPEHUS (PU3MUECKUX BEIUYMH (CpEeaHSs
CKOPOCTb MU YCKOpPEHHUE Tejla MpPU PAaBHOYCKOPEHHOM JBMKEHHMM, YCKOpPEHHE
CcBOOOIHOTO MAJACHHUS, )KECTKOCTb MPY>KUHBI, KOIPPHUILHEHT TPEHUS CKOJIbKEHUS,
MexaHu4eckas paboTa M MOIIMHOCTh, 4YacToTa W TEpuoj] KoJieOaHui
MaTEMaTHYECKOTO U TMPY>KUHHOTO MAasTHUKOB, ONTHYECKas CHia COOMparomieit
JUH3bI, PpPAJMOAKTUBHBIA  (OH): TIJIAHUPOBATH  HM3MEpPEHUs, CcoOUpaTh
DKCIIEPUMEHTAIbHYIO  YCTAHOBKY W  BBINIOJNHATH  M3MEPEHHs,  CIEeays
PEJIOKEHHON MHCTPYKIIUH, BEIYUCISATH 3HAUCHUE BEJIMYMHBI U aHAJIM3UPOBATh
MOJTyYEHHBIC PE3yIbTaThl C YUYETOM 33JJaHHOW MOTPEIIHOCTH U3MEPEHUIA;

. coONI0aTh MpaBWJIa TEXHUKM O€30MacHOCTH Mpu padoTe ¢
J1a00paTOPHBIM 000PYyI0BaHUEM;
. pa3ianyaTh OCHOBHBIE MPU3HAKU M3YUYEHHBIX (PU3UUECKUX MOAEINEH:

MaTepuagbHas TOYKa, a0COJIIOTHO TBEpPJOE TeNO, TOYEUHBIM HCTOYHUK CBETA,
Jy4, TOHKas JIMH3a, IUIAHETapHasi MOJEIb aTOMa, HyKJIOHHAs MOJEIb aTOMHOIO
A7pa;

. XapaKTepu30BaTh NPUHLHUIBI JEUCTBUS H3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONMOPOM HAa MX ONMHUCAHMS (B TOM YHUCIE: COUIAOMETP,
JAaTYUKUA TIOJIOKEHUS, PACCTOSIHUS M YCKOPEHMs, paKera, J5XOJOT, OYKH,
nepuckon, ¢oToamnmnapaTr, ONTUYECKHE CBETOBOJIbI, CIIEKTPOCKOI, JTO3UMETD,
Kamepa BuiIbCOHA), MCMOJB3Yysl 3HAHUS O CBOMCTBaX (PU3MUECKUX SIBICHUM U
He00XoauMble (PU3NYECKUE 3aKOHOMEPHOCTH;

. UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH W3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, HU3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX



IPOLIECCOB MPHU PEIICHUN YYEOHO-IPAKTUUECKUX 33/1a4, ONTUUYECKUE CXEMBI IS
MOCTPOCHUS N300paKEHH B IJIOCKOM 3epKajie U coOuparomien JnH3e;

. OPUBOJUTH NpPHUMEPHl (HAXOAUTh HMHPOPMALKMIO O NPHUMEPAX)
MPAKTHYECKOTO HUCMOJIb30BaHUS (U3NYECKUX 3HAHWM B TMOBCEAHEBHOW >KH3HU
JUIs oOecrieueHus: 6e30MacHOCTH MpU 00pallleHny ¢ TpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHUsS 3J0pPOBbSI M COOJIIOJECHHS HOPM HKOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH CPEE;

. OCYIIECTBIATh MOUCK HHPOpMANUM (U3MUECKOTO COAECpKaHUS B
UHTEPHETE, CaMOCTOSATENBHO (OPMYJIUPYsl MOUCKOBBIN 3alpOC, HAXOJUTh ITyTH
OIpeeNIeHUs JOCTOBEPHOCTH MOIYYEHHON MH(OpMallui Ha OCHOBE UMEIOIUXCS
3HAHUU U TOTIOJHUTEIbHBIX UICTOYHHUKOB,

. UCIOJIb30BaTh IPU BBINOJHEHUU YYEOHBIX 3aJaHUi HAy4YHO-
HOIYJISIPHYIO JIUTEPATypy (PU3MUECKOro COAEpKaHUs, CIIPaBOYHbIE MaTepUabl,
pecypcbl cetn HHTepHeT, BiageTh MNpUEMaMU KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHusg HHPOPMALIMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

. co3gaBaTh COOCTBEHHbIE NMUCHBMEHHBIE M YCTHBIE COOOILECHHUS Ha
OCHOBE HMH(OpManuu M3 HECKOJIbKUX HCTOYHUKOB (DU3UUECKOTO COJEPKAHMS,
nyOJMYHO TPEJCTABIATh PE3yJbTaThl MPOECKTHOW WIM HCCIIEI0BATEIbCKON
JNESITEIbHOCTH, TPU 3TOM TPAMOTHO HCIOJb30BATh WU3YYEHHBIA MOHATHIUHBIN
anmapar HM3y4yaeMoro pasjaena (U3MKM M CONPOBOXAATh BBICTYIUUICHHE
Ipe3eHTalNEN C YYETOM OCOOCHHOCTEH ayAUTOPUN CBEPCTHUKOB.



TemaTu4eckoe NVIAHUPOBAHUE

7-1 KJacce

Ne HaumMmeHnoBaHue
B pa3aejioB M TeM
n/n
NMPOrpamMMbl

KoauuecTBO yacoB

Bcero

KonTposabHbie
padoTbI

IIpakTuyeckue
padoThI

JuiekTpoHHBIe (HUGPOBBIE)
o0pa3oBaTelibHble pecypchl

Pa3nen 1. ®u3uka 1 ee poJib B MO3HAHMH OKPY/KAIOLIEro MUpa

bubmoreka ®OI'MIC «MOSI
®u3uka — Hayka o
1.1 HDHPOIE 2 mKonma» —  lesson.academy-
PHpoaL content.myschool.edu.ru/03/07
DrsHICCKe dusnka, 7 wiacc, PIrAOY
1.2 2 1 A0 «Axanemus
BEIIMYHMHBI
Munnpocseuienusa Poccun»
EcrecTBenHo- duzuka, 7 xkmacc, OPI'AOY
1.3 Hay4HbIN meTon | 2 1 JI10 «AxkazeMust
[IO3HaHUsA Munnpocseienus Poccuny
Uroro no pazaeny 6

Paznen 2. [lepBoHayanbHble

CBE€ACHHSA 0 CTPOCHUH BeIIECTBA

bubmoreka OI'MIC «MOSI
2.1 | CrpoeHnue BemecTBa 1 mKonma» —  lesson.academy-
content.myschool.edu.ru/03/07
JIBrKeHue n duzuka, 7 xkmacc, OPI'AOY
2.2 B3aUMOJICHICTBUE 2 1 IO «Axanemus
YacTHIl BElleCcTBa Munnpocseuienusa Poccun»
ArDeraTHLC ®uznka, 7 wimacc, PI'AOY
2.3 P 2 JI10 «Axanemus
COCTOSIHUS BEILIECTBA
Munnpocseienus Poccuny
Uroro o pazaeny 5
Paznen 3. /[Bu:keHHe M B3aMMO/IeiicTBHE TeJl
bubmmoreka DOI'IC «MOSI
Mexanngeckoe
3.1 BIDKCHIE 3 IIIKOJIaY — lesson.academy-
A content.myschool.edu.ru/03/07
A P— Macea ®uznka, 7 ximacc, PI'AOY
32 L, 14 1 IO «Axanemus
IJIOTHOCTh
Munnpocseienus Poccuny
®uznka, 7 ximacc, PI'AOY
3.3 Cuna. Bunpe! cun 14 1 2 JII10 «Axanemus
Munnpocgeenus Poccuny
Hroro no pazaeny 21

Pasnen 4. /laBieHue TBepAbIX TeJ, JKUAKOCTEH 1 ra3oB

Hasnenue. Ilepenaua
JABJICHUSI  TBEPJbIMU
TeIaMH, KUAKOCTSIMU
H razaMu

4.1

bubmuoreka OI'UC «MOSA
mKona» —  lesson.academy-
content.myschool.edu.ru/03/07




dusuka, 7 wiacc, PIrAOY
4.2 JlaBieHue >XUAKOCTH |5 IO «Axanemus
Munnpocseuienusa Poccun»
Armocdeproe dusnka, 7 wiacc, PIrAOY
43 p 6 JAI1IO «Axanemus
JaBJIEHHE
Munnpocseuienusa Poccun»
JleiicTBrE XKUIAKOCTH U ®duzmka, 7 kmacc, OPI'AOY
4.4 |ra3a Ha morpyxeHHoe |7 2 A0 «Axanemus
B HUX TE€JIO Munnpocgenienus Poccuuny
Hroro 1o paznemy 21

Pa3nen 5. PaGora 1 MOITHOCTH. DHeprus

dusuka, 7 kinacc, PITAOY
5.1 |Pabora u MOIIHOCTH 3 HI1O «Axanemus
Munnpocseuenusa Poccun»
duzuka, 7 kmacc, PI'AOY
5.2 | IIpocTbie MEXaHU3MBI |5 IO «Axamemus
Munnpocseenus Poccuny
Mexammeckas ®dusmka, 7 knacc, PI'AOY
5.3 4 1 HITO «Axanemus
3HEprus
Munnpocgeiienus Poccuny
Hroro no pazaeny 12
duzuka, 7 kmacc, PI'AOY
[ToBTOpEHUE 3 HAI10 «Axanemus
Munnpocseenus Poccuny
OBUIEE KOJIMYECTBO 63 4
YACOB I10O ITPOI'PAMME
8-i1 ki1ace
KoanyecTBo yacoB
Ne HaumeHoBaHue pa3iaejioB H JJiekTpoHHbIe (UppOBLIE)
n/n TeM NPOrpamMMel Beero Konrpoasbusie | [Ipakrnueckne o0pa3oBarejibHbIE pecypcChl
padoThI padoThI
Pazgen 1. TennoBble siBJIeHUs
. bubmoreka @OITUC «Mos
Ctpoenue u cBoiicTBa
1.1 BOIICCTRA 7 LIKOJIa» — lesson.academy-
B content.myschool.edu.ru/03/08
dusnka, 8 xiacc, PI'AOY
1.2 TemuoBble npouecchl 21 1 5 HAI1O «AxkaneMus
Munnpocseuienus Poccun»
Hroro no pazneny 28

Pazgen 2. DinekTpryecKrne 1 MATHUTHbIE SIBJICHHSA

DNeKTpUuecKue 3apsibl. bubmmoreka @®ITUC «Mos
2.1 3apsokeHHBlE Tema U X |7 1 LIKOJIA» — lesson.academy-

B3aMMOJCHCTBHE content.myschool.edu.ru/03/08

IMocTosiHHBINA  IIEKTpUYECKHUI Odusuka, 8 kmace, PrAOY
2.2 20 2 7

TOK HI1O «AxaneMus




Munnpocseuienust Poccumny»
bubanoreka ®I'UC «Mos
23 MarHuTHbIe SIBICHUSA 6 1 1,5 LIKOJIa» — lesson.academy-
content.myschool.edu.ru/03/08
®dusnka, 8 xiacc, PrAOY
2.4 DNeKTpoOMarHuTHast UHAYKIus | 4 Ao «Axagemust
Munnpocseuenus Poccum»
Hroro no pasneny 37
®dusnka, 8 xmacc, PrAOY
[ToBTOpEHUE 3 AI1O «Axagemust
Munnpocseuenus Poccum»
OBHIEE KOJIMYECTBO YACOB 68 4 145
I1O TTPOI'PAMME ’
9-ii k1ace
HauMeHoOBaHMe KoauuyecTBo yacon
Ne aIledoB M TeMm JuexkTpoHHble (uudpoBbIe)
n/m | P Beero KontpoubHbie | [IpakTuieckue | ogpasoBarebHbIe pecypebl
nporpamMmbl paboThbI paboThbI
Paznen 1. Mexanudeckue siBJI€HUSA
Mexanudeckoe bubmmoreka OI'MC «Mos
1.1 | aBwkenne W crnocoOsl | 10 1 mkona» — lesson.academy-
€ro OMHUCaHUs content.myschool.edu.ru/03/09
®usuka, 9 xkmacc, OPrAOY
1.2 | B3aumoneiictBue Ten |20 1 3 JI10 «AKameMus
Munnpocseenus Poccuny
®wms3uka, 9 xkmacc, PrAOY
1.3 | 3akoHBI coXpaHEHUS 10 3 HAI10 «Axanemus
Munnpocgeuenus Poccuny
Uroro no pazneny 40

Paznea 2. Mexannueckue KoJie0aHHUS 1 BOJIHBI

MexaHTICCKHE dusnka, 9 knace, PI'AOY
2.1 7 3 HITO «Axanemus
KoJieOaHUs
Munnpocseienus Poccuny
MexaHU4eCKHEe BOJTHBI @usnka, 9 knace, PIAOY
2.2 18 1 3 JIIO «Axanemust
3ByK
Munnpocseenus Poccuny
Uroro o pazaeny 15

Paznen 3. 3HCKTp0MaFHHTHOC moJjie U JJIEKTPOMATrHUTHBIC BOJTHBI

DIIEeKTPOMarHUTHOE
Hoste p u ®duznka, 9 ximacc, OI'AOY
3.1 6 2 HAI10 «Axanemus
3JIEKTPOMArHUTHEIE
Munnpocseenus Poccuny
BOJIHBI
Wroro no pazaery 6

Pa3nea 4. CBeToBbIe IBJCHUSA




3aKOHEBI

dusuka, 9 kinacc, PITAOY

4.1 |pacmpocTpaHeHuUs 6 2 HI1O «Axanemus
CBeTa Munnpocseuienusa Poccun»
JIMH3BI M ONTHUYECKHUC ®usnka, 9 knacc, PLAOY
4.2 6 3 JAIIO «Axamemust
mpuOOpHI
Munnpocseuienusa Poccun»
PasOsKeHIE Ses10r0 dusmka, 9 knacc, PI'AOY
4.3 3 2 HI1O «Axanemus
CBETa B CIIEKTP
Munnpocgenienus Poccuuny
Hroro 1o paznemy 15
Pa3nen 5. KBanTOoBbIE SIBJI€HUS
Ucnyckanmne Hu dusunka, 9 kinacc, PITAOY
5.1 | mornouenue cBeta | 4 1 HAIIO «Axanemus
aToMOM Munnpocseuenusa Poccun»
Crpochie  ATOMHONO duzuka, 9 kmacc, PI'AOY
5.2 N pa 6 1 JAI1O «Axamemust
P Munnpocseenus Poccuny
®dusuka, 9 kimacc, P«I'AOY
5.3 | SlmepHbie peakuuu 7 1 HITO «Axanemus
Munnpocgeiienus Poccuny
Hroro no pazaeny 17
Pa3znea 6. [loBTOpuTEIbHO-00001IAI0IIKI MOAYIb
1360:; Oif{‘;‘f " ®usuka, 9 kmace, PrAOY
6.1 i 9 2 JI10 «Axanemus
cONCPHAHIA Kypea Munnpocseenus Poccuny
(m3ukm 3a 7-9-if Kacc
Hroro no pazgemy 9
OBIIEE KOJIMYECTBO 102 27

YACOB I10O ITPOT'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 pesynaprataM ocBoeHuss OOIl OOO u s1neMeHTOB

coJiepkaHus o pusmke.

7-1 KJace

IIpoBepsiemble TpeOOBaHu K pesyiabTaraMm ocBoenuss OOIIL

Kon
MPOBEPSIEMOT0
pe3yJjbTaTa

IIpoBepsieMble mpeaMeTHbIE Pe3yJabTATHI OCBOEHUsSI OCHOBHOH 00pa3oBaTe/IbHOI
NMPOrpaMMbl 0CHOBHOTO 00111ero 00pa3oBaHUsA

1.1

Hcnonp30BaTh HU3YUCHHBIC IMOHATUA

1.2

Paznuuate gBIICHUS MO OMHCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE PU3NIECKOE SBICHUE

1.3

PacrioznaBaTh IposiBICHHE HU3YYCHHBIX (PU3NYECKHUX SBJICHHUN B OKPY)KAIOIIEM MHUPE, B
TOM YHuCle (PU3MUECKUE SBJICHUS B MPHUPOJE, HPU ITOM NEPEBOAUTH MPAKTHYCCKYIO
3ajauy B Y4YeOHYIO, BBIJCIATh CYIICCTBCHHBIC CBOMCTBAa (NpU3HAKM) (U3UYCCKUX
SIBIICHUI

1.4

OnwuceiBaTh U3yYCHHBIE CBOWCTBA Te U (pU3NUECKUe SBICHUS, UCIONb3Ys (HU3UIECKUE
BEJIMYMHBI, [TPU OMMCAHUH MTPABUIBHO TPAKTOBATH (PU3MUECKUIA CMBIC HCIIONb3yEeMBIX
BEJIMYMH, UX O00O3HAYCHUS M CIUHMLBI (PU3NYECKUX BEIMYUH, HAXOIUTH (HOpMyIIHI,
CBSI3BIBAIOLINE NAHHYIO (U3MYECKYIO BEIMYMHY C IPYT'MMH BEJIMYMHAMH, CTPOUTH
rpauKy U3y4EeHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETHUNH

1.5

XapakTepu3oBaTb CBOWCTBa TeJl, (U3NYECKUE SBICHHUS M MPOLECCHl, HCHONb3YS
W3yUYCHHBIE 3aKOHBI, TPU O3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA W
3aIMCBIBATh €0 MaTEMAaTHUECKOE BBIPAKEHNE

1.6

OOBSCHATH (PU3NYECKHE SBICHWS, IMPOILECCHl M CBOWCTBA TEl, B TOM YHCIEC W B
KOHTEKCTE CHTYyaIlHid NMPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATh MPUINHHO-
CJICJICTBEHHBIC CBS3M, CTPOUTh O0BSICHEHUE U3 | - 2 JIOTHYECKUX II1aroB ¢ OMOpoi Ha 1
- 2 W3y4YeHHBIX CBOICTBa (IM3WYECKUX SBICHUH, (QPU3NYECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH

1.7

Pemars pacuerHwle 3amauu B 1 - 2 [elCTBUsI, WCHONB3YS 3aKOHBI W (hOpMYIIHI,
CBSI3BIBAIONIME (PU3UYECKUE BEJIUYMHBI: HAa OCHOBE aHalIM3a YCJIOBUS 3ajadu
3alMChIBATh KPATKOE YCJIOBUE, MOJCTABIATH (PU3NUYCCKHE BEIMUYUHBI B (DOPMYINBI U
MIPOBOJIUTH PACYeThl, HAXOAWTh CIPABOYHBIC JAHHBIE, HEOOXOIUMBIC IS pPEIICHHS
3aj1a4, OIIEHUBATh PEANTMCTUYHOCTD MOJYyUYEHHON (PU3NUECKON BEITMYMHBI

1.8

PacrioznaBaTh TpOOJIEMBI, KOTOpPBIE MOKHO PEIINTh MPH TIOMOIIN (pU3HUecKux
METOJIOB, B OIMCAaHWHM WCCIENIOBAHMS BBIICIATh MPOBEPSIEMOE TPEATOI0KEHHUE
(runoresy), pa3nuyaTe W HMHTEPHPETHPOBATH IOJYUYCHHBIH pe3yJbTaT, HAaXOIUTh
OMOKN B XOJI€ OMBITA, JIeJIaTh BEIBOJBI 10 €I0 Pe3yJibTaTaM

1.9

[TpoBOIUTE OIBITHI TIO HAOIIOJEHHUIO (PUIMUECKUX SIBICHUN VI (PU3NIECKUX CBOWCTB
Ted: (QOpPMYyIUPOBATh TPOBEPSEMBIE MPENOJIIOKEHHS, COOUpaTh YCTAHOBKY U3
NPEIJIOKEHHOT0 000PYI0BaHHS, 3aIIMCHIBATE X0/l ONBITa U (POPMYJIMPOBATH BHIBOJIBI

1.10

BrinonsaTs npAMbIC U3MEPCHHA C HUCIOJb30BAHUCM AHAJOTOBBIX H L[I/I(prBBIX




MpUOOPOB, 3alMCHIBAThL IIOKA3aHMSI TPHOOPOB C YYETOM 3aJaHHOW aOCOFOTHOU
MOTPEITHOCTH U3MEPEHUI

HpOBOHI/ITI) HCCIICAOBAHNUE 3aBUCHUMOCTH OJHOM (1)1/[3PI'-ICCKOI7[ BCJIIMYHUHBI OT /prroﬁ C
HCIIOJIb30BAHUEM IIPAMBIX I/ISMepeHHI;'I, y4aCcTBOBAaTh B INNIAHUPOBAHUU y‘ICGHOFO
HUCCIICIOBAHMUA, CO6I/IpaTB YCTaHOBKY n BBITIOJIHATH HU3MEPEHU, ciaenys
MNpeAJIOKCHHOMY  IJIaHy, (bl/IKCI/IpOBaTI) PE3YyIbTAThI HOJ'IYIICHHOI‘/'I 3aBUCUMOCTHU
(bI/I3I/I‘lCCKI/IX BCJIMYMUH B BUJC MPCAIIOKCHHBIX Ta6J'II/III nu Fpa(I)I/IKOB, JC€JIaTh BBIBOJEI 110
pe3yiibTaTaM UCCIIEJOBAHUA

1.12

IIpoBoanTh KOCBEHHBIE W3MEpEHHs (DM3MUECKUX BEIHYUH, CIEAysS MPEII0KEHHOM
WHCTPYKIIUH: TIPY BHIMIOJTHCHUN U3MEPEHUN COOUPATh IKCIIEPUMEHTATLHYI0 YCTAaHOBKY
Y BBIYMCIIATH 3HAUEHHUE UCKOMOM BEJIMUMHBI

1.13

CobnromaTh TpaBWia TEXHUKHM O€30HaCHOCTH TpU paboTe ¢ J1aboOpaTOpHBIM
o0opynoBaHUEM

1.14

YKka3plBaTh NPUHIMIGI  JOEHCTBHA TPUOOPOB M TEXHHYECKHUX  YCTPOICTB,
XapaKTCpHU30BaTh IMMPUHIIAIILI ILCI\/'ICTBI/I}I HN3YUYCHHBIX HpI/I60pOB U TEXHUYCCKUX
yCTpOﬁCTB C MOMOLIBIO UX ONHCaHWsA, UCIIOJIb3YyA 3HAHUA O CBOMCTBaxX (1)I/I3I/I‘ICCKI/IX
SBIICHUI 1 HEOOXOANMEBIe (Pr3MUEcKre 3aKOHBI U 3aKOHOMEPHOCTH

1.15

[lpuBogute mnpuMepsl (HaXOOWUTh WHGOPMAIMIO O TIPUMEpax) NPaAKTHUIECKOTO
UCIIOJNIb30BaHMsl (DM3MUECKUX 3HAHUKA B TIOBCEIHEBHOM JKMU3HHM JUIA OOECTIeUeHHs
0e30macHOCTH TpU OOpallleHMH ¢ NpUOOpaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHHsI 3JIOPOBbSI M COONIONEHHS HOPM DKOJOTHYECKOTO TIOBEICHUS B
OKpYXaroleu cpene

1.16

Ocy1ecTBIATE 0OTOOP UCTOUYHMKOB MH(POpPMaLUK B ceTd VIHTEpHET B COOTBETCTBHU C
3aJJaHHBIM MTOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOLIUXCS 3HAHUH U MyTeM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACISTH HHPOPMALIMIO, KOTOpAas SIBJISIETCS POTHBOPEUMBOM
WJIN MOXET ObITh HEJOCTOBEPHOM

1.17

Hcnonb30BaTh IpH BHINOJHEHUH YUEOHBIX 3aJaHUN HAYYHO-TIONMYJIIPHYIO JTUTEPATYPy
¢U3NUeCKoro CcoaeplkaHus, CIpPaBOYHBIC MaTepHanbl, pecypchl ceTd UWHTepHer,
BJIaJIeTh NpUEMaMH KOHCIIEKTUPOBAHMSI TEKCTa, NpeoOpa3oBaHHs HHOOpMAIUU U3
OJTHOM 3HAKOBOM CHCTEMBI B IPYTYIO

1.18

Co3maBaTh COOCTBEHHBIE KPAaTKUE MUCbMEHHbBIE M YCTHbBIE COOOIEHHS Ha OCHOBE 2 - 3
WCTOYHUKOB WHPOPMAIH (HUINUECKOTO COCPKaHMS, B TOM YUCIIE IMyOIHMYHO JIENaTh
KpaTKhe COOOLICHHUS O pe3yNibTaTax MPOEKTOB MM YYeOHBIX UCCIIEJOBAHUMN, TIPH ITOM
TPaMOTHO HCIOJIb30BAaTh HM3YYEHHBI TOHSATHHHBIA ammapat Kypca (Qu3uKH,
CONPOBO’K/IATh BBICTYIICHUE NIPE3CHTAINEH

1.19

HpH BBIITIOJTHCHU N y‘l66HLIX IIPOCKTOB U I/ICCJ'Ie,Z[OBaHI/Iﬁ pacnpeaciasiaTb 00513aHHOCTH B
rpymnmne B COOTBETCTBHU C INOCTABJICHHBIMU 3aJiladyaMU, CJICIUTH 3a BBIIIOJIHCHUEM IlJIaHA
HeﬁCTBHﬁ, aJICKBATHO OIICHHUBATb COOCTBEHHBIH BKJIaJ B ACATCIIBHOCTH TPYIIIHI,
BBICTPpAMBAaTb KOMMYHUKATUBHOC BSaHMOHeﬁCTBHe, YUUTbIBAasd MHCHUC OKPYKAIOMIUX

IIpoBepsiemble 3J1eMEHTHI COIEPKAHMUS

Kon Kon
IIpoBepsieMble 3JIeMEHThI COAEPKAHMS
pasjeja |3j1eMeHTa
OU3NKA U Ee POJIb B IIO3BHAHNU OKPYXXAIOIIEI'O MUPA
1 11 ®usuka - Hayka o mnpupoge. SBneHus npuponsl. Dusnueckue ABICHUS:
' MEXaHUYECKHUE, TEILUIOBBIE, ANEKTPUUECKHUE, MArHUTHBIE, CBETOBBIE, 3BYKOBBIE
1.2 Ousnueckre BeaWUYWHBL. V3Mepenue Qusmueckux BenuunmH. Dusnueckue




pubopsl. [lorpemHocTs n3MepeHuii. MexxayHapoaHas CHCTEMa SIUHUIT

ECTGCTBCHHO-H&Y‘IHHFI MCTO/J, ITO3HaHHUA: Ha6J'IIOI[eHI/IC, NOCTaHOBKAa HAY4YHOI'O

1.3 BOMPOCA, BBIIBMKEHHE THIIOTE3, OSKCIEPUMEHT 1O MpPOBEpKE THUIOTES,
00BsICHEHHE HAOII0aeMOT0 SIBICHUS

1.4 Orncanne GU3NICCKUX SIBICHUH C TIOMOIIBI0 MOZCIICH
[TpakTrdeckue pabOTHI:
N3mepenne pacCTOSIHUM.

15 H3mepenne o0beMa JKUAKOCTU M TBEPOTO Tea.

OnpeneneHne pa3MepoB MaJTbIX TE.

U3smepenne TemmepaTyphbl HIpU MOMOIIM KUJKOCTHOTO TEPMOMETpa M JaTyhKa
TEeMIIEPaTyPHI

ITEPBOHAYAJIBHBIE CBEJIEHIA O CTPOEHUU BEILIECTBA

CrpoeHue BelecTBa: aTOMbI U MOJIEKYJIbL, UX pa3Mepsl. ONbITHI, JOKa3bIBAIOIUE

2.1
JUCKPETHOE CTPOECHUE BEIIECTBA
%) I[BI/I)KGHI/IC JaCcTull BCIICCTBA. CBs13b CKOpOCTH  JABWIXKCHUA YacTul C
' Temrneparypoii. bpoyHoBckoe aBkeHue, TUPPy3us
2.3 B3auMopeiicTBue yacTUll BENIECTBA: IPUTSKEHUE U OTTAaJIKUBAHUE
ArperaTHble COCTOSIHHUS BEIIECTBA: CTPOCHHE TIa30B, XHUIKOCTEH M TBEPIBIX
24 (KpECTAITUYeCKNX) Tel. B3amMOCBs3p MEXTy CBOWCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOAHUAX U UX aTOMHO-MOJICKYJISIPHBIM CTPOCHUEM
2.5 OCOOCHHOCTH arperaTHBIX COCTOSTHAN BOJIBI
IIpakTuueckue pabOTHI:
OneHka aAuaMeTpa aToMa METOJIOM PAAOB (C HCIoNb30BaHueM (oTorpaduii).
2.6

OmnbITEI 10 Ha6J'IIO)_'[eHI/IIO TCIUIOBOI'O paCIIMPCHUS Ia30B.

OnbITHI IO OOHAPYKEHHIO JICHCTBUS CHIT MOJIEKYJISIPHOTO MTPHUTSHKEHUSI

JIBIDKEHUE U B3AMMOJIEMCTBUE TEJI

3.1 Mexanudeckoe IBIKEHHE. PaBHOMEpHOE U HEPaBHOMEPHOE JIBIKEHUE

39 Cxopoctb. CpenHsas CKOpOCTh IPH HEpPaBHOMEPHOM JIBIKeHHH. PacueTr myTu u
' BpPEMEHH JIBUKCHHS

33 SlBnenune wuHepuuu. 3aKoH uHepUuM. B3auMozaeilcTBue Ten Kak NpUYMHA
' W3MEHEHUS CKOPOCTH JIBIDKEHUS Tel. Macca Kak Mepa HHEPTHOCTH TeJa

34 [MnotHOCTH BemiecTBa. CBS3b IJIOTHOCTH C KOJHMYECTBOM MOJIEKYNI B €IUHUIIC
’ 00beMa BelecTBa

3.5 Cuta Kak XapaKTepUCTUKA B3aNMOJICHCTBHS TEJI

3.6 Cwuuta ynpyrocty u 3akoH ['yka. I3Mepenne Criibl ¢ TOMOIITBI0 JUHAMOMETPA

37 SBnenue TAroTeHUS U cuia TsokecTH. Cujla TSDKECTH Ha APYruX IuiaHeTax. Bec

Tena. HeBecoMocTh




Cuna Tpenusi. TpeHue CKONbXKEHHSI W TpPeHHE IMOKOs. TpeHwe B mpupone u

3.8
TEXHUKE

39 CrosxeHue cuil, HalmpaBJICHHBIX MO OJHOM mpsiMoil. PaBHOIEHCTRYIOIIAST CHIT
[IpakTrueckue pabOTHI:
OnpeneneHre CKOPOCTH PaBHOMEPHOTO JBWXKCHHUs (IIapUKa B KUJKOCTH,
MOJCIIH JJICKTPHUECKOTO aBTOMOOWMIS M Tak nmajnee). OmpemeneHue CpemHein
CKOPOCTH CKOJIBKEHUS OpYyCKa WIIH IIapUKa 10 HAKJIOHHOW TUIOCKOCTH.

3.10 Omnpenenenye MIOTHOCTH TBEPOTO Tena.
OMNBITHI, JEMOHCTPUPYIOIINE 3aBUCHMOCTh PACTSDKEHUS (J1ehopMaItui) mpy KIHbI
OT IIPUJIOKEHHOU CHIIBI.
OIBITH, TEMOHCTPUPYIOIINE 3aBHCHUMOCTb CHIIBI TPEHMSI CKOJIBKEHHUS OT Beca
TeJa U XapaKkTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH
@u3nueckue SBICHUS B IPUPOJE: IPUMEPHl ABWXKEHUS C Pa3iIMYHBIMU

3.11 CKOPOCTSIMH B ’KUBOW M HEKUBOU MPUPOJIE, NEHCTBUE CUJIBI TPEHUS B IPUPOAE U
TEeXHHKE

3.12 TexHuueckue yCTpOUCTBa: JUHAMOMETD, MOAIIMITHUKI

JIABJIEHUE TBeP/IbIX TEJI, )KUJKOCTEN 1 TA30B

4.1 Jasnenne TBepaoro tena. CriocoObl yMEHBIIECHHUS U YBEIIUUICHUS JaBICHHS
4.2 [JaBnenue raza. 3aBUCUMOCTbH JIaBJICHUS ra3a OT 00beMa, TeMIIepaTyphl
43 [epenaya naBieHUs! TBEPABIMU TEJIAMH, KHUIKOCTSAMHU U razaMu. 3akoH [lackais.
' [THeBMaTHUECKUE MAIIMHBI
44 3aBUCHMOCTh JaBJICHUS JKAIKOCTH OT TIAyOWHBI. |'MIpocTaTHUecKuil mapaiokc.
' CooOmiaromuecs: cocysl. I napaBIndeckne MeXaHu3MbI
AtMocdepa 3emmm u arMmocdepHoe mgaBieHue. [lpuumHBI CyIiecTBOBaHUS
4.5 BO3aylIHOU 000jouku 3emiu. OnbiT Toppuderu. 3aBUCUMOCTh aTMOC(HEPHOTO
JIABJICHUSI OT BBICOTHI HAJl YPOBHEM MOPSI
46 Wzmepenne atmocdepHoro nasieHus. [Ipubopsl 1ist u3mMepeHus: aTMoc(epHoro
) IaBJIEHUS
47 JlelicTBre XHUIKOCTH W raza Ha IMOTPYKEHHOE B HUX Tello. BrITamkuBaromas
’ (apxumenoBa) cuia. 3akoH Apxumesa
4.8 [TnaBanue Ten. Bo3myxomnaBanue
[IpakTrueckne paboOTHI:
HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJIE OT O0beMa TOTPYKCHHOW B
JKUJIKOCTb YacTH TeJa.
49 OrmpeneneHne BHITATKUBAIONICH CHIIBI, NEUCTBYIONMICH HA TENO, MOTPYKCHHOE B

JKUIKOCTb.

HpOBepKa HC3aBUCHUMOCTHU BBITaJ'IKI/IBaIOH_Ieﬁ CHIJIBI, L[efICTByIOHICfI Ha TCJIO B
KHUJIKOCTH, OT MACChI TCJIa.

OHLITBI, JACMOHCTPUPYIOIIUC 3aBUCUMOCTD BLITaHKPIBaIOH.[efI CHIJIBI,




JIEHCTBYIOMIEH Ha TEJIO B KUAKOCTH, OT 00beMa MOTPYKEHHOH B KUAKOCTh YaCTH
Tenla U OT IUIOTHOCTH Kujkoctu. KoHcTpyupoBaHue apeomeTpa WM
KOHCTPYHMPOBAHUE JIOAKHU U ONPEACNICHUE €€ TPY30I0IEMHOCTH

4.10

Odusnueckue SBICHUS B MPUPOJIC: BIUSHUE aTMOC(EPHOTO JIABJICHUS HA YKHUBOU
OpraHu3M, IJIaBaHUE PHIO

4.11

TexHUYecKre yCTPONUCTBA: COOOMIAIOMIMECS COCY/IBI, YCTPOMCTBO BOJOIPOBO/IA,
THIPaBIMYECKH Mpecc, MaHOMETp, OapoMeTp, BHICOTOMED, MOPIIHEBOW HACOC,
apeoMeTp

PABOTA, MOIIIHOCTbB, DHEPT U

5.1

Mexanndeckas padbota

52

Mexanndeckas MOIITHOCTh

53

IIpocTbie MeXaHU3MBI:
paBHOBecHS pblyara

peryar, OJOK, HAKJIOHHAsS IUTOCKOCTh. lIpaBmio

54

[IpumeHeHne mpaBmiTa paBHOBECHS phluara K 0JIOKy

55

«3onoroe  mpaBwio» MexaHwku. Koaddunuent neicTBUs

MCXaHU3MOB. HpOCTBIC MECXaHU3MbI B 6I>ITy N TCXHUKE

IIOJIC3HOI'O

5.6

[ToTenmnmanbHas SHEPTUH TeJa, MOTHATOrO Hall 3eMiieh

5.7

Kunernueckas sneprus

5.8

[Tonnast Mmexanuyeckas SHeprus. 3aKOH U3MEHEHHUS U COXPAHEHUS MEXaHMYECKOM
SHEPTUHI

59

[MpakTudeckue pabOTHI:

OmnpenesneHue pabOTbl CHIIBI TPEHHS NMPU PAaBHOMEPHOM IBIDKEHHM Tela IO
TOPU30HTAIILHOM TOBEPXHOCTH.

HccnenoBanue ycnoBui paBHOBECHsI pblyara.
Nzmepenne KII/] HakI0HHOM MITOCKOCTH.

I/I3yquI/Ie 3aKOHA COXPAaHCHUSL MEXaHUYEeCKOU 9HEPruun

5.10

dusngeckue SBICHUS B MpUPOAEL: pbIYarv B TCJIC YCIIOBCKA

5.11

TexHUYECKHE YCTPOWCTBA: pbIUar, IOJBWKHBIA U HETOJBWKHBIN OJIOKH,
HAaKJIOHHAS TUIOCKOCTh, TIPOCTHIE MEXAaHU3MEBI B OBITY

8-ii ki1ace

IIpoBepsiemble TpeOoOBaHMs K pe3yabTaTaM ocBoeHus OOIL

Kox

NMpoBepsieMoro
pe3yabTaTa

IIpoBepsieMble mMpeaMeTHbIE Pe3yJbTAaThl OCBOEHUSI OCHOBHOH 00pa3oBaTesbHOI
NMPOrpaMMbl OCHOBHOI0 00111ero 00pa30BaHus

1.1

Hcnonp3oBaTh MOHATHS

1.2

PazanuaTe SIBIIEHHS 110 OIMMCAHUIO HMX XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
ACMOHCTPUPYIOLIUX JAaHHOC (1)H3I/I‘IGCKOC SIBJICHUC

1.3

Pacmo3naBath MPOSBJIICHUC U3YYCHHBIX Q)HBHHCCKI/IX SIBJICHUH B OKpYyzKaromemM Mupe, B




TOM YHCJIe (PU3NYSCKHUE SBICHUS B TPUPOJE, NMPU 3TOM IEPEBOIUTH MPAKTHUECKYIO
3a/ladyy B Y4e€OHYIO, BBIJICIATH CYIIECTBEHHBIC CBOWCTBA (MpH3HAKH) (U3UISCKUX
SIBJICHUI

1.4

OnuceBaTh U3y4YEHHBIE CBOMCTBA TeN U (PU3NIECKHE SBICHUS, UCTIONB3YS (DH3MUECKUe
BEJIMYMHBI, TIPH ONMUCAHUY MPAaBHIBHO TPAKTOBATH (YM3WYECKUI CMBICI MCIOIH3YEMbIX
BEIMYMH, OOO3HAYCHUS W EAWHUILI (U3NYCCKUX BEIMYUH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIONINE JAHHYIO (DU3MYCCKYIO BCIIMYMHY C JPYTMMH BEIHYMHAMH, CTPOUTH
rpad¥Ku N3YIeHHBIX 3aBUCUMOCTEHN (PH3UIECKUX BETUIUH

1.5

XapakTepnu3oBaTh CBOMCTBa Tel, (HM3WUYECKHE SBIEHUS W TPOIECCHI, HCIIONb3YS
M3YYCHHBIC 3aKOHBI, IPH 3TOM JIaBaTh CJIOBECHYIO (POPMYITUPOBKY 3aKOHA U 3aITUCHIBATH
€ro MaTeMaTUYECKOE BRIPAKCHUE

1.6

OOBACHATh (PU3MUECKHE TPOLECCHl M CBOWCTBA TEJN, B TOM YHCIEC M B KOHTEKCTE
CUTyalliii  TPaKTUKO-OPHEHTHPOBAHHOTO  XapakTepa:  BBIBIATH  NPUYUHHO-
CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 | - 2 JIOTHYECKUX MIaroB ¢ MOMOIIEHO 1 -
2 UW3YYCHHBIX CBOHCTBAa (DU3MYCCKUX SBICHUM, (U3MYSCKUX 3aKOHA WIIH
3aKOHOMEPHOCTH

1.7

Pemarp pacuerHeie 3amaunt B 2 - 3 NEHCTBHS, WCIONB3YS 3aKOHBI W (DOPMYIIBI,
CBsI3bIBaIOLINE (PU3MUECKUE BEIMYMHBL: HA OCHOBE aHAJIN3a YCIOBUS 3aa4H 3allUChIBATh
KpaTKOC YCJIIOBUC, BBIABIATL HEAOCTATOK AJAHHBIX [JIA PCHICHUA 3aaadvu, BI)I6I/IpaTI)
3aKOHBI ¥ (YOPMYJIbI, HEOOXOIUMBIE [UIS €€ PELICHHUs, TIPOBOJUTH PACUETHI M CPABHUBATD
MOJIy4EHHOE 3HaueHNe (HU3NUECKON BEJIMUHMHBI C H3BECTHBIMU JAHHBIMHU

1.8

PacniozHaBath mpoOaeMbl, KOTOpbIE MOXHO PpEIIUTh NPH NOMOLIM (PHU3MUECKUX
METOJIOB,  WCIOJBb3ysl  ONHCAaHWE  HCCIEAOBaHUS,  BBLIENATH  NPOBEpsieMoe
MIPENIONIOKEHUE, OIICHUBATh MPAaBUIBHOCTh TIOpsKa TPOBEACHHUS MCCIEIOBAHUA,
JieNIaTh BEIBOABI

1.9

[IpoBOaUTH OMBITHI MO HAOMIOACHUIO (QU3NYECKUX SIBICHUNA WIM (PU3MYECKUX CBOMCTB
Ten:  (QOpMyITUpOBAaTH MPOBEPSEMBIE TMPEANOJIOKEHUS,, COOUpaTh YCTAaHOBKY W3
MPEIOKEHHOTO0 000PYI0BAHMUSI, OMTUCHIBATH X0/ OTBITA B (HOPMYITHPOBATH BEIBOABI

1.10

BrimoaaaTs IMPAMBIC UBMEPEHUA C UCITIOJIB30BAHUEM aHAJIOTOBBLIX HpI/I60pOB U JaTYUKOB
(GU3MYEeCKNX BEJIMYWH, CPaBHUBATh pPE3yJbTaThl H3MEPEHHH C YYeTOM 3aJlaHHOU
a0COIOTHOI MOTPEIIHOCTH

[IpoBoaKTh HCCIIEOBaHUE 3aBUCUMOCTH OJIHOW (DU3MUECKON BEIMYMHBI OT APYroi ¢
HCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHHUH: IUIAaHUPOBATh UCCIICJ0BaHUE, COOUpPATh
YCTaHOBKY W BBINOJIHATH H3MEPEHUs, CIenysl MPeIOKEHHOMY IUIaHy, (QUKCHpPOBATH
PE3YNIBTaTHI MOYYEHHOW 3aBUCUMOCTH B BHUJIE€ TaOJIUI] U TPa(HKOB, J1ENaTh BHIBOJBI IO
pe3yJibTaTaM UCCIEA0BaHUA

1.12

[IpoBOONTE KOCBEHHBIC M3MEpEHHs (PU3MUYECKHX BEIWYMH: IUIAHUPOBATH HM3MEPEHUS,
coOupaTh 3KCIEPUMEHTAIbHYI0 YCTAaHOBKY, CIIEAysl NPEIJIOKCHHOM HWHCTPYKLHMH, U
BBIYUCIISITh 3HAYCHUE BEJTMYMHBI

1.13

CoOnroiaTh MpaBHWja TEXHUKH O€30MacHOCTH mpu pabore ¢ J1TabOpaTOPHBIM
000pyIOBaHHEM

1.14

XapakTepu3oBaTh NPUHIMUIBI JEHCTBHSA W3YYEHHBIX TMPHOOPOB W TEXHHYECKUX
YCTPOMCTB € OMOPOH Ha WX ONHCAHMSA, MCIIONb3Ysl 3HaHUS O CBOHCTBax (pr3MUECKHX
SIBIICHUH ¥ HEO0XO0IuMble (PU3NIECKHE 3aKOHOMEPHOCTH

1.15

Pacmo3naBath IMPOCTBIC TEXHUYCCKUC YCTPOﬁCTBa U U3BMCPHUTCIILHBIC HpI/I60pI>I 1o
CXeMaM M CXEMAaTUYHBIM PHUCYHKaM, COCTaBJIATH CXEMBI JBJICKTPUYCCKUX ueneﬁ C
MMOCJICA0BATCIIbHBIM W IapaJlUICJIbHBIM COCAMHCHHUEM DJJICMCHTOB, pasjindas YCJIOBHBLIC
0003HaYCHHUS DJIEMEHTOB QJICKTPUYCCKUX ueneﬁ

1.16

[IpuBomuTs mpHUMeEpbl (HAXOOUTH WHPOPMALMIO O TPUMEPax) MPAKTUYECKOTO




WCTIONB30BaHUS (U3MUYECKHX 3HAHMW B TOBCEJHEBHOW JKWU3HU IS OOECIIeUeHHUsI
Oe3omacHocTH Tpu oOpamieHuH ¢ NpUOOpaMU M TEXHUYECKUMHU YCTPOHCTBAMH,
COXpaHCHUS 370pPOBbS U COOJIOJCHHMS HOPM 3KOJOTHYECKOTO TIOBEACHUS B
OKpYy>Karollien cpesie

1.17

OcymiecTBIAT, TOUCK WHpOpMAIH (HU3UUECKOTO coaepkaHusi B cetn VHTepHET, Ha
OCHOBE HMCIOIIUXCS 3HAHUW W TyTEM CpPaBHEHUS JIONOJHUTEIbHBIX HMCTOYHUKOB
BBICTISAITh MHGOPMAIUIO, KOTOpas SBISETCS MPOTUBOPSYMBON WM MOMXKET OBITh
HEJIOCTOBEPHOU

1.18

Vcnonb30BaTh IpH BBINOIHEHUH YYEOHBIX 3alaHUH HAyIHO-TIOMYJIIPHYIO JIUTEPATypy
(U3NUECKOr0o CcoNepKaHusl, CIIPABOYHBIC MaTepHaNbl, pecypchl ceTn VIHTepHeT; Bl1aaeTh
npueMaMH KOHCIEKTHPOBAaHMs TEKCTa, NpeoOpa3oBaHUs WHPOPMALUU U3 OJHOH
3HAKOBOW CHCTEMBI B IPYTYIO

1.19

Co3naBath COOCTBEHHBIE NHCHMEHHBIE M KpPATKHE YCTHBIE COOOIIeHHs, 0000mas
nH(pOpMaUIO M3 HECKOJIHKHX HCTOYHUKOB (PM3MYECKOTO COAEPKAHUs, B TOM YHCIE
NyONWYHO  TMPENCTaBIATH  PE3yNbTaThl  MPOSKTHOH WM HCCIIEAOBATEIbCKOH
JEATeIILHOCTH, TIPH 3TOM T'PaMOTHO HMCHOJB30BAaTh M3yYCHHBIN MOHSATHHHBIA ammapar
Kypca (DU3HKH, COITPOBOXKIATH BEICTYIUICHUE MTPE3EHTAIINEH

1.20

IIpy BeIMONHEHMH Y4YEeOHBIX IPOEKTOB M HCCIECOOBAHMNA (DU3MYECKUX IIPOLECCOB
pacmpenensTh O0s3aHHOCTH B TPYIIE B COOTBETCTBUHU C IMOCTABICHHBIMHU 33/1a4aMH,
CIEIUTh 3a BBIOJHEHUEM IUIaHA JEHCTBHA M KOPPEKTHPOBATh €ro, aJeKBaTHO
OLIEHMBATh  COOCTBEHHBI  BKJad B  JEATENbHOCTh  IPYIIBL,  BBICTPAaUBaTh
KOMMYHHKAaTHBHOE B3aUMOICHCTBHE, MPOSIBIISIsi TOTOBHOCTH pa3peniaTs KOH(QIUKTHI

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

Kon
paszena Kon anementa IIpoBepsieMble 31eMEHTHI COEePKAHUS
TEIIUIOBBIE ABJIEHU A
OCHOBHbBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-KMHETUYECKOH  TeOpuu
61 CTpoeHHs BemiecTBa. Macca ©  pa3mepbl MosieKyld. OTBITHI,
' MTOATBEPKAIOIINE OCHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-
KHUHETUYECKOU TEOpHUH
6.2 Mojenu TBEpIOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUIA BEIIECTBA.
) Kpucramiuueckue 1 aMop(hHbIC Tena
63 OOBbsiCHEHHE CBOMCTB Ta30B, JKHUIKOCTEH M TBEPHABIX TeJl Ha OCHOBE
) MOJIOKEHUH MOJIEKYJISIPHO-KUHETUYECKON TEOpUU
6 6.4 CMaunBaHMe U KaWIISIPHBIE ABICHUS
6.5 TemmoBoe pacirpeHue U ckaTue
6.6 Temnepatypa. CBA3b TeMmMmepaTypbl CO CKOpPOCTBIO TEIUIOBOIO
) JBWKCHMS YaCTHIL
6.7 Buytpennsisi aHeprus. CriocoObl M3MEHEHUs BHYTPEHHEH JHEPTHH:
' TeIuIonepeaayda U COBEpIICHHE Pa0OThI
6.8 Bune! Teruionepeaaun: TEMIONPOBOAHOCTD, KOHBEKLIUS, U3ITyUYEHUE
6.9 KonnuecTBo TemIoTs!. Y aenpHas TENI0eMKOCTh BEIECTBA
6.10 TemooOMeH u TeIUIOBOE paBHOBECHE. YPaBHEHHE TEIIOBOIO
' Oananca




[InaBneHne W OTBepACBaHHE KPHUCTALTMYCCKUX BEIIECTB. Y IeibHAsS

6.11
TETJIOTA TJIABJICHUS
[TapooOpa3oBanue u koHaeHcanus. Vcnapenue. Kunenue. VY nenbHas
6.12 TEIUIOTa MapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATypPHI KUTIEHUS OT
aTMOC(EPHOTO TaBICHUS
6.13 BriaxxHoCTh BO3AYyXa
6.14 DHeprus TOILTNBA. Y IeTbHas TEIUIOTa CTOPAHMS
6.15 [Ipunmuner  pabotel  TemmoBeix apuratenceit  KIIJ[  temmoBoro
' nBuratens. TernaoBbie ABUTATENN U 3alUTa OKPY>KaIOIIeH cpeibl
6.16 3aKoH COXpaHEHUs U MPEBPALIEHNS SHEPTUH B TEIUIOBBIX Mpolieccax
[IpakTraeckue pabOTHI:
OnpITel O  OOHApPYXEHUIO  JACHCTBHA CHJI  MOJIEKYJISIPHOTO
MPUTSDKECHUSL.
OnbITHl TIO BBEIPANIMBAHUIO KPUCTAJUIOB TIOBapeHHON CONM WK
caxapa.
OnbITH 10 HAOMIOACHUIO TEIUIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH
Y TBEPJBIX TEI.
OmnpeneneHne naBpIeHAs BO3yXa B Oa/TOHE HIMPHUIIA.
OmnBITHI, IEMOHCTPUPYIOIINE 3aBUCHMOCTD JIaBJICHUSI BO3AyXa OT €ro
o0BbeMa 1 HarpeBaHUSI WITH OXJIKICHHSL.
[IpoBepka rHmOTE3bl IUHEHHOW 3aBUCHMOCTH JJIMHBI CTOJIOHMKA
6.17 XKHUJIKOCTH B TEPMOMETPUYECKOH TpyOKe OT TeMIepaTyphl.
HaOmonenne w3MeHeHHsT BHYTPEHHEW HSHEPIHH Telna B pe3yJbTaTe
TEeTIonepeaayl v paboThl BHEIIHUX CHIL.
Uccnenoanne sBieHUs TEII000MEHA MPU CMEIIMBAHUM XOJIOHOU H
ropsiuei BOJBI.
Omnpenenenne KOJIMYECTBA TEIUIOTHI, IOJNYYEHHOTO BOJOW MpH
TEIUI00OMEHE C HArPETHIM METAILUTUIECKUM IIMITHHIPOM.
Onpenenenne yaensHOW TETIOEMKOCTH BEIIIECTBA.
HccnenoBanne mporecca ncnapeHust.
Omnpenenenne OTHOCUTENBFHON BIQXKHOCTH BO3/yXa.
Omnpenenenue yIeNbHON TEIUIOTHI IJIABJICHHS JIbJIA.
Ousnueckre SBICHHS B TPUPOJE: IMMOBEPXHOCTHOE HATSDKEHHE U
6.18 KallWUISIPHBIE SIBJIICHUS B IPUPOJAE, KPUCTAIUIB B IPUPOAE, U3ITyUCHHE
' ComnHila, 3aMep3aHue BOJOEMOB, MOPCKHE OpU3bl; 00pa3oBaHUE POCHI,
TyMaHa, UHesl, CHera.
6.19 TexHu4eckue yCTPOWCTBA: KANWUISPHI, NPHUMEPHl HCIIOIb30BAHUS




KpUCTAJUIOB, JKHIKOCTHBI TEpPMOMETp, [aTYWK TeMIIepaTyphl,
TEPMOC, CHCTEMa OTOIUICHUS JOMOB, TUTPOMETPHI, IICUXPOMETP,
napoBasi TypOHWHa, IBUTaTeh BHYTPCHHETO CTOPaHusl.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onektpusanys Tell. J[Ba poma dIeKTPHIECKUX 3apsI0B
BaumogpeiictBue 3apsokeHHBIX Ted. 3akoH Kymona (3aBHCHMOCTB

7.2 CWJIBI B3aWMOJICHCTBHS 3apsOKEHHBIX Ted OT BEJIMYMHBI 3apsAoB U

PacCTOSHUS MEXKAY TeJIaMu)

9J'IeKTpI/I‘lCCKOC I0JIC. HaHpH)KeHHOCTI) QJICKTPUYCCKOI0  IOJIA.

7.3 [IpuHIHT Cyneprno3uly MEKTPHUECKUX ToJel (Ha Ka4yeCTBEHHOM
YPOBHE)
74 Hocutenn snekTpudecKuX 3apsmaoB. DIIEMEHTAPHBIA AJICKTPUICCKUIT
) 3apsan. Ctpoenue aroma. [[poBOAHUKY U TUIICKTPUKU
7.5 3aKOH COXpaHEHUs JIEKTPUYECKOTO 3apsaaa
76 DIEeKTPUIECKUN TOK. Y CIIOBHUS CYIIECTBOBAHMSI SJICKTPHUIECKOTO TOKA.
) HcToyHNKY OCTOSIHHOTO TOKA
77 JeiictBusT ~ DMEKTPUYECKOTO  TOKa  (TEIIOBOE,  XHUMHYECKOE,
) MarHuTHOE). DJIEKTPHICCKUH TOK B JKHIKOCTSAX M razax
7.8 DnexkTpuyeckas 1enb. Cuia Toka. JeKTpUIecKoe HanpsHKeHNe
7.9 CornpoTuBieHre MTPOBOJHUKA. Y ACIBHOE COMIPOTHBIICHUE BEIIECTBA
7.10 3axon Oma 715 yyacTka ey
7.11 ITocnenoBarenpHOE U MapallIEIbHOE COCTUHEHHUE ITPOBOTHUKOB
7.12 PaboTa u MOIIHOCTB AEKTpUIECKOro Toka. 3akoH Jxoyins - Jlenia
713 DJeKTpuUecKre Uend U TMOTPeOUTENH JJIEKTPHYECKOH OSHEpruu B
) obITy. KopoTKoe 3aMbIkaHue
7.14 IToctrosnHbie MarHuThl. B3aumoieicTBHE MOCTOSSHHBIX MarHUTOB
715 MarautHoe mone. MarHuTHOe moie 3eMiId W €ro 3Ha4deHHWe s
’ JKU3HU Ha 3emJie
716 Oneir  Opcrema.  MarautHoe  ToJe€  DIEKTPUYECKOTO  TOKA.
' [IpuMeneHne AIeKTPOMArHUTOB B TEXHUKE
HelictBue  MarHMTHOrO TMOJ HA  MPOBOAHUK C  TOKOM.
7.17 DJIEeKTPOABUTaTENb MMOCTOSTHHOTO TOKa. Hcnonb3oBanue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE
718 Onsitel @apanes. SIBneHue dIEKTPOMarHuTHON MHAYKIWH. [IpaBuio
' Jlenna
719 Onextporeneparop. CrnocoObl MONMydeHUsT IEKTPHUECKON IHEPIHH.
' DNEKTPOCTAHIIUY Ha BO30OHOBIISIEMBIX UCTOYHHKAX JHEPTUU
[IpakTiueckne paboTHI:
790 OnbITel TI0O HAONMIOACHHUIO AJICKTPU3AIMU TEN WHAYKIWEH W TpU

COITPUKOCHOBCHUH.

I/ICCJ'IC,Z[OBaHI/IC ﬂeﬁCTBHH QJICKTPUYCCKOI'0 MmoJii Ha MPOBOJHHUKU U




JTUDIIEKTPUKH.
COopka 1 poBepKa padoThI ANEKTPUIECKON LETIH TOCTOSIHHOTO TOKA.
W3mepenne 1 peryamupoBaHue CUIIBI TOKA.

Nsmepenue u peryianupoBaHie HAIPsSKEHUsL.

HccnenoBanre 3aBUCUMOCTH CHITBI TOKA, HITYIIIETO Yepe3 Pe3UCTOp, OT
COIIPOTHBIICHUS PE3UCTOPA M HATPSHKCHUS HA PE3UCTOPE.

OHLITLI, JACMOHCTPUPYIOIINE 3aBUCUMOCTDH OJICKTPUYICCKOI'O
CONPOTHUBJICHUA IMMPOBOAHMKA OT €ro JJIWHBI, IUIOHIAAX MONEPCUHOro
CCUCHUA U MaTCpuaa.

IIpoBepka mpaBuia CIIOKEHUS HAIPSDKEHUN MPH MOCIEN0BATEIEHOM
COEIMHEHNH JIByX pe3nucTopoB. IIpoBepka mpaBmiia Ui CHIIBI TOKa
MIPU MapauleIbHOM COEIMHEHHUHU pe3ncTopoB. OmnpenencHue padoThI
JJIEeKTPUYECKOTO TOKa, HAyIIero uepe3 pesucrop. OrmnpeneneHue
MOILHOCTH 3JEKTPUYECKOTO TOKa, BBIACIAEMONl Ha pE3HUCTOpE.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa, MIYIIEro 4Yepe3 JIAMIOUKY,
or HampsbkeHuss Ha Heil. Ompenenenune KIIJl Harpearens.
HccnenoBanne MarHUTHOTO B3aMMOACHUCTBHUS MOCTOSIHHBIX MarHATOB.
W3ydeHne MarHuTHOTO TIOJS MOCTOSIHHBIX MArHUTOB IIPH  HX
00BbEIUHEHNHT "u pa3aeIeHu . Wccnenosanue neicTBUA
JJEKTPUYECKOTO0  TOKa HAa  MAarHUTHYIO  CTpenky.  OIBITSHI,
JEMOHCTPHUPYIOIUE 3aBUCUMOCTD CHIIBI B3aHMOJCHCTBHS KaTYyIIKH C
TOKOM M MarHuTa OT CHJIBI TOKa M HalpaBieHHS TOKa B KaTyIIKe.
W3ydyeHue neHCTBUST MarHUTHOTO TMOJSI Ha MPOBOJHUK C TOKOM.
KoncrpyupoBanue u  u3ydeHne pabOTBl  3JICKTPOIABHUIATEI.
M3mepenne KIIJ[ snekTpoaBurarenbHoil ycTaHOBKU. OMNBITHI IO

HUCCICJOBAaHUIO SABJICHUA BHGKTPOMaFHHTHOﬁ WHAYKIUUA:
HCCIICIOBAHUC W3MCHCHMI 3HAYCHUS U HaIpaBJICHUA WHAYKIIUOHHOT'O
TOKa

7.21

®usndeckre SABICHUS B TNPUPOAE: DICKTPUUECKUE SBJICHUS B
aTMocdepe, IJIEKTPUUYECTBO JKMUBBIX OPraHM3MOB, MAarHUTHOE II0JIe
3emiu, Apei¢ IMOJOCOB, POJb MArHUTHOTO MOJS AJS KU3HM Ha
3emite, MOJSIPHOE CUSTHUE

7.22

TexHuueckre YCTpOMCTBA: 3JIEKTPOCKOI, aMIEPMETP, BOJIBTMETD,
peocTaT, CUETYHK IJIEKTPUYECKON SHEPTHH, 3JIEKTPOOCBETUTENbHbIC
puOOPHI, HarpeBaTelIbHbIE 3JIEKTPONPHUOOPHI (mpumepsr),
NEKTPUYECKHE MPEJOXPAHUTENH, JIEKTPOMATrHUT, 3JI€KTPOABUTaTEb
MIOCTOSTHHOT'O TOKA, TeHEPaTOp MOCTOSTHHOTO TOKa

9-i1 KJi1acc

IIpoBepsiemble TpeOOBaHu K pe3yabTaraMm ocBoenuss OOII

Kox
MPOBEPSIEMOT0
pe3yJjbTaTa

IIpoBepsieMble MpeaMeTHBIE Pe3yabTAThI 0CBOEHUSI OCHOBHOI 00pa3oBaTeJbLHOI
NMPOrpaMMbl OCHOBHOI0 00111ero 00pa30BaHus

1.1

Hcmons3oBaTh N3YUYCHHBIC ITIOHATUA




1.2

PaznuyaTe SBICHUS IO ONMMCAHUIO WX XapaKTCPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
ACMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘-IGCKOC SIBJICHUC

1.3

PacnioznaBath nposiBNieHrEe W3yUEHHBIX (PU3MYECKUX SIBICHUI B OKpY)KaIOILIeM MHUpE, B
TOM uHce (U3MYECKHE SBICHUS B IPUPOIE, NPHU 3TOM IEPEBOAMTH MPAKTHYECKYIO
3aaqy B y4eOHYIO, BBLICTSATH CYIIECTBEHHBIE CBOMCTBAa (MPU3HAKK) (U3NIECKIX
SIBJIEHUI

14

OnuckeiBaTh HU3YUCHHBIC CBOMCTBA TEI U q)HSH‘leCKI/IG SIBJICHUS, UCIIOJIB3Y (1)I/I3I/IIIGCKI/I€
BCJIMYUHELI, IPHU OMUCAHUU MPABUJIBHO TPAKTOBATH (1)H3HHCCKHﬁ CMBICJT UCTTIOJIb3YEMBIX
BCIIMYHH, 0003HAYCHUS H CIANHUIBI (I)I/I3I/I‘IGCKI/IX BCIIMYHH, HaXOAWUTh (I)OpMy.TIBI,
CBA3BIBAIOIIUC JaHHYIO q)HBH'lCCKy}O BCJIMYUHY C AOPYIrUMH BCIIMYMHAMU, CTPOUTH
rpa(bm(n HU3YUCHHBIX 3aBHCUMOCTEH (1)I/I3I/I‘IGCKI/IX BCIINYHUH

1.5

XapaKTepI/ISOBaTB CBOMCTBa TCII, (I)I/IBI/I‘-ICCKI/IC SIBJICHHUA W TIPOLCCChI, HCIOJIb3Ys
N3Y4YCHHBIC 3aKOHBI, IIpU 3TOM JdaBaTb CJIOBECHYIO (bOpMy.TIPIpOBKy 3aKOHa U
3aIIUCBhIBATh €T0 MAaTEMATUYCCKOEC BBIPAXKCHHUE

1.6

OOBsiCHATH (PU3UUECKUE TMPOIECCHl M CBOWCTBA TEJN, B TOM YHCIE U B KOHTEKCTE
chyauHﬁ HpaKTI/IKO—OpI/IeHTI/IpOBaHHOFO xapaKTepa: BBIABIIATH HpI/I‘-II/IHHO-
CJIEJICTBEHHBIE CBS3HU, CTPOUTH OOBICHEHHE U3 2 - 3 TOTUYECKUX IIIaroB ¢ TOMOIIEIO 2 -
3 W3YYCHHBIX CBOMCTBa (PM3MYECKHUX SBICHWH, (QUINYECKHX 3aKOHA WU
3aKOHOMEPHOCTH

1.7

Pemarp pacuerHble 3amaun (OmuparolIdecss Ha cUCTeMy M3 2 - 3 ypaBHEHHil),
HCHONB3YSl 3aKOHBI U (OPMYJIBI, CBSA3BIBAIOLINE (U3MUYECKHE BEJIMYMHBI: HA OCHOBE
aHaJM3a yCJOBUS 3a[Jaul 3alUChIBaTh KPaTKOE yCJIOBUE, BBIABIATH HEJOCTAIOIIUE WIIN
W30BITOYHBIC JaHHBIC, BBIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAMMBIC IJISi PELICHUS,
OPOBOJUTH pacueTbl M OLECHHMBAaTh PEAJMCTUYHOCTh MOJYYCHHOTO 3HAYCHHS
(hM3UIECKON BEITMYNHBI

1.8

PacniozHaBath mpoOsieMbl, KOTOpbIE MOXKHO PpEIINTh HpPU IMOMOIIM (PU3NUECKUX
METOJIOB,  MCIIOJIb3Ys ~ ONMCAaHUE  HCCIEAOBAaHUS,  BBIJACNIATH  IpPOBEpsieMoe
MIPENIOIOKEHUE, OLEHUBATh IMPABUIBHOCTh TOPsiIKA IPOBENEHUS HCCIIEIOBaHuU,
JieNaTh BBIBO/BI, MHTEPIIPETUPOBATDH PE3YJIbTaThl HAOIIOAEHUH U OIBITOB

1.9

[TpoBOANTH OMBITHI IO HAOIIOICHUIO (HDU3UYECKUX SIBICHUN MM (U3NYECKUX CBOMCTB
TEJ: CaMOCTOSITENIbHO COOMpATh YCTaHOBKY W3 W30BITOUYHOrO Habopa oOopynoBaHUs,
OIMCHIBATH XOJI OTIBITA M €T0 Pe3yIbTaThl, POPMYIUPOBATH BBIBOJIBI

1.10

[IpoBoauTh MpH HEOOXOAMMOCTH CEPHI0 NPSIMBIX HM3MEPEHWH, Ompenessisi cpelHee
3HAYEHUE M3MepsieMO BennuuHBl ((OKYCHOE paccTOsHHE CcOOMparomel JIMH3bI),
000CHOBBIBaTh BEIOOD criocoba n3MepeHus (M3MEepUTEIEHOTO MPUOopa)

[IpoBoauTh HcciaenOBaHME 3aBUCHMMOCTEH (DM3NYECKMX BEIIMYMH C HCIIOJIb30BaHUEM
OpSMBIX W3MEpPEHHI: TUIAHUPOBATh HCCICIOBAHUE, CAMOCTOSTENILHO COOHMpaTh
YCTaHOBKY, (PHMKCHpOBaTh pE3yJIbTaTbl IOJYYEHHOW 3aBUCHUMOCTH (PU3MUYECKHX
BEJIMYMH B BHJIE TAOIUIM IPaQUKOB, 1€JIaTh BEIBOJBI 110 Pe3yIbTaTaM HUCCIIeIOBAHUS

1.12

[IpoBOaNTH KOCBEHHBIE M3MEPEHUsI (PU3MUECKUX BEJIMYMH: IIAHUPOBATh M3MEPEHUS,
coOMpaTh DSKCIEPUMEHTAJIbHYIO YCTAaHOBKY U BBIMOJHATH W3MEpPEHUs, CIeays
MPENIOKEHHON WHCTPYKIMM, BBIYMCIATH 3HAYEHHWE BEIUYMHBI M aHAJIU3UPOBATH
[IOJTyYEHHBIE PE3YJIbTAThl C YUETOM 33JaHHOM MOTPEMIHOCTH U3MEPEHUI

1.13

CoOmomath TmpaBwia TEXHUKH Oe30macHOCTH mpu  pabore ¢ J1abopaTOpHBIM
obopymoBaHuEM

1.14

Paznuuate OCHOBHBIE TpPH3HAKKA HW3YYCHHBIX (PU3WYECKHX MOJEJCH: MarepuaibHas
TOYKa, aOCOJIOTHO TBEPJO€ TENIO, TOUYCUHBIM HMCTOYHHK CBETA, JIy4, TOHKAs JIMH3A,
IUIAHETapHAsl MOJIEJIb aTOMA, HYKJIOHHAsI MOJIENIb aTOMHOTO SiApa

1.15

XapaKTepH?»OBaTL TPUHIUAIIBI ﬂCﬁCTBHH HN3YUYCHHBIX HpI/I60p0B N  TCXHHUYCCKUX




YCTPOUCTB C OTOPOM HAa WX OMHCAHUS, WCIOIL3YSA 3HAHUA O CBOMCTBAX (hHM3MUECKHUX
SIBIICHUH ¥ HEO0OXOMMBIe (PU3NUECKHE 3aKOHOMEPHOCTH

1.16

Hcnonp30BaTh CXEMBI U CXEMATUYHBIC PUCYHKH M3YYCHHBIX TEXHHUYECKUX YCTPOWCTB,
M3MEPHUTENHHBIX TPUOOPOB M TEXHOJOTHYECKHX MPOIECCOB NPH PEUICHHH yIeOHO-
MIPAKTHYECKUX 3a]]a4, ONTHYECKHE CXEMBI ISl MOCTPOSHUS M300paKeHHH B IIOCKOM
3epKaJie ¥ coOMparolei T1MH3e

1.17

[MpuBoguTh mnpuMEpsl (HAXOAUTH WHGOPMAIMIO O MpPUMEpax) MPAKTHISCKOTO
WCIONIb30BAaHUS (PU3MYECCKUX 3HAHWA B TOBCCJAHCBHOM JKWU3HU i oOecreueHus
Oe3omacHOoCTH TpH oOOpameHuN ¢ MpuOOpaMHu W TEXHHUYECKHMH YCTPOWCTBaMH,
COXPaHCHUS 3JIOPOBbS U COOJIFOJICHUS HOPM OKOJIOTMYECKOTO TOBSACHUS B
OKpy>Karollen cpefie

1.18

OcCyIIeCcTBIATh, MOUCK HH(DOpPMAIMK (PU3UYECKOTO COJCpKaHus B ceTu HHTepHer,
CaMOCTOSITETFHO (OPMYJHPYsI TTOMCKOBBIN 3ampoc, HAXOMWUTh IYTH OIPEAETCHHS
JOCTOBEPHOCTH TIOYYCHHOW WHGOpPMAIlMK Ha OCHOBE WMEIOIUXCA 3HAHUH U
JIOTIOTHUTEIBHBIX UCTOYHUKOB

1.19

Hcnonb3oBaTh Mpy BBHIMOIHEHUH yUeOHBIX 3aJaHUH HAyYHO-TIOMYJSIPHYIO JINTEPATypy
($u3MUecKoro conep)KaHus, CHpPaBOYHbIE MaTepualbl, pecypchl ceTu HWHTepHeT;
BIaIeTh IMpUEMaMHM KOHCIIEKTHPOBAaHHUS TEKCTa, MpeoOpa3oBaHMs WHPOPMALMH U3
OJIHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.20

Co3nmaBaTh cOOCTBEHHBIC MMCBMEHHBIC M YCTHBIE COOOIIEHHS Ha OCHOBE MH(pOpMaIu
U3 HECKOJBKMX HCTOYHUKOB (PU3MUECKOIO COJCpPXKAHUS, MyOJMYHO IPEACTABIATh
pe3yNbTaThl MPOEKTHON HIIM UCCIIENOBATENBCKON NEATENBHOCTH, P 3TOM TPaMOTHO
WCTIONB30BaTh M3YYEHHBIN TMOHATUIHBIA anmapar H3yd4aeMoro pasieiia (QH3UKH U
COIPOBOX/IATh BBHICTYIUICHHE MPE3CHTAMEH C yYeToOM OCOOCHHOCTEW ayAuTOpHu
CBEPCTHUKOB

1.21

IIpr BbINOJIHEHMH Y4YeOHBIX HPOEKTOB W HCCIEAOBAHMN (PU3MYECKHX MPOLECCOB
pacnpenensiTh 00s3aHHOCTH B TPYIIE B COOTBETCTBUHU C TIOCTABICHHBIMHU 3a/lauaMH,
CIIETUTh 3a BBIMOJHEHHWEM IUIaHa JEHCTBHUM M KOpPPEKTHPOBAaTh €ro, aJIeKBaTHO
OLIEHMBAaTh  COOCTBEHHBIM  BKJaJ B  JESITEIbHOCTh  T[PYNIbI, BBICTPAUBATh
KOMMYHHKAaTHBHOE B3aIMO/ICHCTBHE, IPOSBIISISI TOTOBHOCTH pa3peliaTh KOHQINKTHI

HpOBepﬂeMble IJIEMEHTBI COACPKAHUA

Kon Kopa 3siemenTa IIpoBepsiemMble 3JIeMEHTbI COAEPKAHUS
pa3aena
8 MEXAHUWYECKUE ABJIEHUA
8.1 Mexanuueckoe nBukeHUEe. MatepuanbHas Touka. CucreMa oTcuera
8.2 OTHOCUTENBHOCTh MEXAaHUYECKOTO ABUKECHUS
8.3 PaBHOMEpHOE NPAMOIUHENHOE IBUKEHUE
8.4 HepaBromepHoe npsimosnnHelHoe ABmkeHne. CpeaHsas U MTHOBEHHAs
CKOpPOCTb T€Na IPU HEPABHOMEPHOM JBUKEHUU
8.5 VYckopenue. PaBHOyCKOpeHHOE NPSIMOJIMHEMHOE IBUKEHHE
8.6 CsoOoanoe nmagenue. OnbITel I anunes
8.7 PaBHOMEpHOE JnBMXKEHME TIO OKpyXHOCTH. Ilepuom m dacrtora

obparienus. JIuneliHast ¥ yrioBas ckopocTu. L[eHTpocTpeMuTenbHOe
YCKOpEeHHUE




8.8

ITepBriit 3akod HetoToHa

8.9 BTopoii 3akon HeroToHa

8.10 Tpertwmii 3akoH HeioToHa

8.11 [IpuHuun cyneprno3uuuu cuil

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: cuia TPeHUs CKOJBKEHUs, cujla TPEHUs MOKOs, APYTUe
BUIBI TPEHUS

8.14 Cuma TsHKECTH W 3aKOH BCEMHUPHOTO TATOTCHHS. Y CKOPCHHE
CBOOOJHOIO MaJeHUs

8.15 JBmwkenne mnaHetr Bokpyr Comana. IlepBas kocMudeckas CKOPOCTb.
HesecomocTs 1 nieperpy3ku

8.16 PaBHOBecue MaTepranbHOI TOUKU. AGCOMIOTHO TBEPIOE TEIO

8.17 PaBHOBecue TBepHOro Tena € 3aKPEIUIEHHOM OCBhIO BpAalllCHHUS.
MowmeHnT cuibl. LleHTp TsxecTH

8.18 Nmnynec Tena. U3menenne ummnynbea. Mmyabe cumbl

8.19 3aKOH COXpaHEHUs UMITyJIbCa

8.20 PeakTnBHOE NBHXKEHHE

8.21 Mexanndeckas padoTa ¥ MOIITHOCTb

8.22 Pabota cuit TshKECTH, YIPYToCcTH, TpeHHS. CBS3b SHEPTHH H PaOOThI

8.23 IToTennuanpHas 3Heprus Teja, MOAHATOrO HaJl TOBEPXHOCTHIO 3eMJIU

8.24 [ToTeHumanbHast 3HEPrUs CKATON NPy KUHBI

8.25 Kunertuueckas sueprusi. Teopema 0 KHHETUYECKON SHEPTUU

8.26 3aKOH COXPAaHEHUSI MEXaHUYECKON SHEPIrun

8.27 [IpakTudeckne paboOTHI:

OmpeneneHre cpeaHell CKOPOCTH CKOJIBKEHUS OpycKa WU JIBHXKEHUS
apuKa MO0 HAKJIOHHOM IUIOoCKOCTH. OmpenieneHue YCKOpPeHHUs Tena
MIpU PaBHOYCKOPEHHOM JIBHKEHUU TI0 HAKIIOHHOM IJIOCKOCTH.

I/ICCJ'IC,I[OBaHI/Ie 3aBUCUMOCTH nyTn oT BPEMCHU npu
PaBHOYCKOPCHHOM JABMXXCHHUHN 0e3 HavalbHOU CKOpOCTH.

[IpoBepka rumoTe3bl: €CiM MPH PaBHOYCKOPEHHOM JBIKCHHH O0e€3
HA4aJIbHOW CKOPOCTH IYTH OTHOCSTCS KaK psA HEUETHBIX YHMCEN, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMEHN OJJUHAKOBHI.

UccnenoBaHnne 3aBUCHUMOCTH CHJIBI TPEHHS CKOJBKEHHUS OT CHIIBI
HOopMalibHOTO JaBieHusi. Ompenenenne kodddunuenta TpeHus
cKommkeHus. OmpeneneHue KECTKOCTH NPYXKHUHBL OmpeseneHne
paboThl CHIIBI TPEHWS] TPU PABHOMEPHOM [BWKCHHH Teja II0
TOPH30HTAJbHOM  moBepxHocTH. OmpeneneHne  padOTBl  CHIIBI
YOPYTOCTH TPH MOJbEME TPy3a C UCTOIH30BAHMEM HEIOJBHKHOTO U
ITO/IBIYKHOTO OJIOKOB




8.28

Ou3uvecKkre SBIECHUS B NPUPOJE: NPWINBHI U OTIUBBI, IBMKECHHE
miaHeT CoONHEYHOW CHUCTEMBl, PEaKTHUBHOE JBMKCHHE KUBBIX
OpraHU3MOB

8.29 TexHuyeckne yCTpOMCTBA: CIHIOMETP, [JATUYUKU  IIOJIOJKEHUS,

PAacCTOSIHUA U yCKOPEHUSI, PAKETHI
9 MEXAHUWYECKHUE KOJIEBAHUA 11 BOJIHBI

9.1 Konebarensnoe apmwxenne. OCHOBHBIE XapaKTEPUCTHKH KOJEOaHMM:
MIEpUOJ, YacTOTa, aMILTUTY A

9.2 MareMaThyecKuid M NPYXKUHHBIA MasTHUKHU. [IpeBpanieHue 3Hepruu
IIpU K0J1e0aTeIbHOM IBI)KEHUH

9.3 3aryxaromue konebanus. BeiHyxneHnbie konebanus. Pesonanc

9.4 Mexanndeckue BONHBI. CBOWCTBA MexaHW4ecKux BOJH. [IpomonsHbie
W TOMepeyHble BOJHBL J[nMMHA BONHBL H  CKOPOCTH e
pactpocTtpaHeHusi. MexaHUYecKue BOJHBI B TBEPAOM  TeEIe€,
CEHCMUYECKUE BOJIHbI

9.5 3Byk. ['poMKOCTB M BeICOTA 3ByKa. OTpakeHHE 3ByKa

9.6 WNudpasByk u ynbTpa3zByk

9.7 [IpakTideckne pabOTHI:
OnpeferieHue 4YacTOThl M TEpHOAa KojeOaHUM MaTeMaTHYeCKOTO
MasgATHHKA.
Omnpenenenue 4acTOTHI U IEPUOJIA KOJIeOaHUH MPYKUHHOTO MasTHHKA
HccnenoBanre 3aBHCMMOCTH MEpPHOAA KOJNEOAHUH MOJBEIICHHOTO K
HUTH Tpy3a OT IJUHBI HUTH. MccienoBaHue 3aBHCUMOCTH IIEPHOJA
KOJIe0aHWH TPY>KUHHOTO MasTHHKA OT Macchkl Tpy3a. [IpoBepka
HE3aBUCHMOCTH TEPHO/Ia KoJeOaHHl TPpy3a, MOJIBEIIEHHOTO K HUTH, OT
Macchl TIpy3a W JKECTKOCTH TpYyXHHBL. I3mepenue yckopeHus
CBOOO/IHOTO MaCHUS

9.8 dusnyeckue SBICHUS B NMPHUPOJE: BOCIPHUITHE 3BYKOB KMBOTHBIMHU,
3eMIIeTpsiCeHHe, CEHCMIUECKHE BOJHBI, IlyHAMH, 3XO

9.9 TexHuueckre yCTpOHCTBa: HXOJIOT, HCIOIb30BAHHWE YIbTPa3ByKa B
OBITY U TEXHUKE

10 SJIEKTPOMATHUTHOE IOJIE U DJIEKTPOMATHUTHBIE BOJIHBI

10.1 ONeKTpOMarHuTHOE ToJe. OJIEeKTPOMarHUTHblE BONHBL. (CBOMCTBa
3JIEKTPOMAarHUTHBIX BOJIH

10.2 [Ikana 3neKTpOMarHUTHBIX BOJIH

10.3 OnexTpomMarHuTHas mpupoma csera. CKopocTe cBeTa. BomHOBBIE
CBOICTBa CBETa

10.4 [IpakTraeckue pabOTHI:
W3ydyeHne CBOMCTB  3JIEKTPOMAarHUTHBIX BOJH C  IOMOLIBIO
MOOWIBHOTO TenedoHa

10.5 @dusnyeckre SBICHUS B MNPHPOJE: OHOJOrMYEecKOoe JIeHCTBHUE




BHIUMOTO, YIBTPa(HUOIETOBOTO ¥ PEHTTEHOBCKOTO U3TYYSHHUN

10.6 TexHUYeCKHe yCTPONCTBA: UCIOJB30BAHUE AJIEKTPOMATHUTHBIX BOJIH
JUIs1 COTOBOM CBSI3H

11 CBETOBUBIE ABJIEHUA

11.1 JIyueBasg mojzenb cBeTa. MicTouHuku cBeTa

11.2 IIpsimonuHetHOE pacpoCTpaHeHUE CBETa

11.3 Otpakenwne cBera. [1mockoe 3epkaiio. 3aKOH OTpaKECHHS CBETa

114 [Ipemomnenue ceera. 3akoH nperoMyeHns cBeta. [lonHoe BHyTpeHHEE
OTpakeHHE CBETa

11.5 Jlumza. Xon aydelt B TrH3E

11.6 OnTtudeckas cucreMa goToarapaTra, MUKPOCKOIIA U TeJIeCKoITa

11.7 I'ma3 xak onTuueckast cucteMa. bIM30pyKOCTh U 1adbHO30PKOCTh

11.8 Paznmoxxenne Gemoro csera B crektp. OnbiTel HproroHa. CrioskeHne
CIEKTPaJIbHBIX BETOB. [lucmepcus cpera

11.9 [pakTnueckue paboTHL:
HccnemoBanne 3aBUCHMOCTH YTIIa OTPAXKEHUS CBETOBOTO JTyda OT yIJia
MaJICHAS.
W3ydyeHne xapaKkTepUCTUK H300paXeHHWsT TpeAMeTa B ILIOCKOM
3epKa’e.
HccnenoBanue 3aBUCMMOCTH YIJIa TPEJIOMIICHHS CBETOBOTO JIyda OT
yTia MajeHus Ha TPaHUIIe «BO3yX - CTEKIION.
[TonrydeHune u300paXKeHU ¢ TIOMOIIBIO COOMPAFOIIEH JINH3BI.
Omnpenenenne  (QOKYCHOrO pPacCTOSSHMS W ONTUYECKOH — CHIIBI
cobuparoieit JIMH3HL.
OMBITHI IO Pa3IOKEHHIO OETIOT0 CBETa B CIIEKTP.
OnBITHI 110 BOCTIPUATHIO IIBETA MPEAMETOB IPU WX HAOIIOIEHUH Yepe3
LBETOBBIE (DHITBTPHI

11.10 ®duznueckue sBIeHUs B npupone: 3arMenus Connua u JIyHsl, nBera
TeN, ONTHYEeCKHe sBIeHWss B arMmocdepe (1Ber Heba, pedpaxius,
pamyra, MUpax)

11.11 TexHuuyeckre  yCTpOWMCTBA:  OUYKHM, IEpUCKOm, (oToammapar,
ONTUYECKUE CBETOBO/IBI

12 KBAHTOBBIE ABJIEHUA

12.1 OmneiTel Pesepdopna u minanerapHas Mozens aroma. Mozenb atoMa
bopa

12.2 Ucnyckanne u morjomeHue cBera atoMoM. KBaHTbl. JluHeiuaTele
CIIEKTPBI

12.3 PagnoaktuBHOCTE. Anb(a, OeTa- 1 raMMa-U3TydeHUS




12.4

Crpoenue aToMHOro supa. HykjgoHHass MoJenb aTOMHOIO spa.
W3oTonsl

12.5

PamnoaktuBHBIE IpeBparienns. [lepron momypacmaga aTOMHBIX Sep

12.6

SlnepHble peaknuu. 3aKOHBI COXPAHEHHUsS 3apsJIOBOTO M MAaCCOBOTO
qrcen

12.7

9Hepr1/m CBs3U aTOMHBIX SICP. CBs3b Maccel OHCPIrun

12.8

PCaKHI/II/I CHUHTC3a U ACJICHUA SACP. Hctounuku SHEpruu COHHHa nu
3BE3

12.9

Snepnast sHepretuka. J[lelicTBUE paJAMOAaKTHBHBIX W3IYYCHUN Ha
YKUBBIE OPTaHU3MBI

12.10 [IpakTraeckue pabOTHI:

Ha6J'IIOI[eHI/IC CILTOIIHBIX 1 JAHEHYIATHIX CIICKTPOB U3JTYUYCHUL.

UccnenoBanre TpeKoB: U3MEPEHNE DHEPTUH YACTHUIIBI [0 TOPMO3HOMY
nyTH (1o ¢ororpadusim).

Wzmepenne pagnoakTHBHOTO hoHa

12.11 @duznueckue SBICHUS B IMPUPOJE: €CTECTBEHHBIM paJHOaKTHUBHBINA

(OH, KOCMUYECKHE JIyYyd, PaJuOAKTUBHOE H3IIyuYCHHE HPUPOAHBIX
MUHEPAJOB, JAEUCTBHE pPAJUOAKTHBHBIX H3IyYeHUH Ha OpraHusM
YeII0BEKa

12.12 TexHuueckue  ycTpoiicTaa: CIIEKTPOCKOIl,  WHJIWBHUYyaJIbHbIN

J03UMETp, Kamepa Bunbcona

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

OOI1 000

Hns npoBenenuss OI'D mo ¢Qusuke wuCHoab3yeTcs MepeueHb (Koaudukatop)
npoBepseMbix TpeboBaHuil Kk pesynbraram ocBoeHuss OOII OOO u nepeuyeHb
AJIIEMEHTOB COJEPIKAHMUS.

Ilepedensb (koaudukaTop) NpoBepsieMbIX TPEOOBaHUI K pe3yJibTaTamM

ocsoenusst OOII OO0

Kon
MpoBEPSIEMOro
TpeboBaHus

IIpoBepsieMmble TpeOGOBaHMS K IpPeAMETHbIM Ppe3yJibTaTaM 0a30BOr0 YpPOBHA
OCBOECHHUSI OCHOBHOW 00pa3oBaTeIbHOH MNPOrpaMMbl OCHOBHOIO 00IIero
odpa3zoBanus Ha ocHoBe ®I'OC

[onnmanue ponu GU3MKKM B HAyYHOH KapTWHE MHpPa; cHOPMHUPOBAHHOCTH OA30BBIX
NPEACTaBICHUH O 3aKOHOMEPHOM CBS3M M MO3HABAEMOCTH SIBICHHN HPUPOJBI, O POIU
JKCHEepUMEHTa B (U3UKE, O cucreMooOpasyiomeld ponu (uU3nKu B Ppa3BUTHU
€CTECTBEHHBIX HAYK, TEXHUKU H TEXHOJIOTHH, 00 ABOJIONHMU (PHU3HMUECKUX 3HAHUHA U UX
pOJHM B IIEJOCTHOW €CTECTBEHHOHAYYHOW KapTHHE MHpPa, O BKJIAJEC POCCUICKHX U
3apyOeKHBIX  YYEHBIX-(QU3MKOB B Ppa3BUTHE HayKH, OOBSICHEHHE IPOLECCOB
OKPY’KaIOIIEro MUPA, pa3BUTHE TEXHUKH U TEXHOJIOTHHA

3HaHHA O BHJaX MaTepud (BEIIECTBO M TIOJIE), O JBIKEHHH Kak Croco0e
CYIIIECTBOBAaHUSI MaTepuH, 00 aTOMHO-MOJIEKYJISIPHOM TEOPUH CTPOEHHUS BEIIECTBA, O




¢u3nuecKko  CymIHOCTH  SBJICHMH  TpUponbl  (MEXaHHYECKHWX,  TEIUIOBBIX,
3JICKTPOMArHUTHBIX W KBAaHTOBBIX); YMCHHE pa3lii4aTh SBJICHUS IO OIMUCAHHUIO WX
XapaKTePHBIX CBONCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (U3NYECKOE
SBIICHUE, YMEHHE paCIO3HaBaTh NPOSBICHWE W3YyYEHHBIX (U3NUYECKUX SBICHUH B
OKPYKaroIleM MHUPE, BBIJICISASA UX CYIIECTBCHHBIC CBOMCTBA (TIPU3HAKH)

BJ'IaI[eHI/IC OCHOBaMHM IOHSTHHHOTO afnrmapara 1 CHUMBOJMYCCKOI'O sA3bIKa (I)I/ISI/IKI/I n
HCIIOJIb30BAHUEC UX IJIA PCHICHUA y‘{e6HLIX 3aaa4; YMCHHUEC XapaKTCPU30BATH CBOMCTBa
TCII, (bI/ISI/I‘IeCKI/IC SABJICHHUA W NPOLECChI, HUCIIOJIb3YA CI)YHI[aMCHTaJ'ILHLIC n
OMITUPHUYCCKNE 3aKOHBI

YMeHHE ONHUCHIBATh HN3YUYCHHBIC CBOMCTBA T€I H (1)I/I3I/I‘{€CKI/IC SIBJICHUSA, HCIIOJIB3Ys
(bI/I3I/I‘lCCKI/IC BCJIIMYHHBI

Bnasenne OCHOBaMH METOOB HAYyYHOTO TMO3HAHUSA C YYETOM COOJIOACHHUS MPABUIT
0e30macHOro Tpy/a: HaOoIeHUue (PU3NUSCKUX SIBIICHUI:

YMEHHE CaMOCTOSATENIPHO COOMpaTh 3KCIEPUMEHTAIbHYI0 YCTAaHOBKY M3 JIaHHOTO
HaOopa 00OpynOBaHUS 1O MHCTPYKLUH, OIHUCHIBATH XOJ OIBITA U 3alHCHIBATH €r0
pe3ybTaThl, HOPMYIMPOBATH BHIBOB;

NpOBEJICHHE TMPSMBIX M KOCBEHHBIX M3MEPEHUH (U3NYECKUX BEIMYUH: YMCHHE
TUTAHUPOBATH U3MEPEHUS, CAMOCTOSITENILHO COOMPATh SKCIIEPUMEHTABHYIO YCTAHOBKY
[0 WHCTPYKLIHH, BBIUUCIIATH 3HAYCHHE BEIWYMHBI M aHAJIU3UPOBATH MOJIyYCHHBIE
pE3YNBTaThI C YYETOM 3aJlaHHOM OTPENTHOCTH PE3YIbTaTOB U3MEPEHHIL;

MIPOBEJICHHE HECJOXKHBIX O3KCIEPUMEHTAJBHBIX HCCIENIOBAaHUM; CaMOCTOATEIbHO
coOMpaTh OSKCHEPUMEHTAIBHYIO YCTAaHOBKY M TPOBOJIUTH HCCIEAOBAaHHE IO
MHCTPYKLUH, MPEICTABIATH IOJyUYEHHbIE 3aBUCUMOCTH (M3UUECKUX BEIMYUH B BUIE
Tabmun ¥ rpadMKOB, YUYWUTBHIBATh IOTPEIIHOCTH, AEJaTh BBIBOABI IO pe3yJbTaTaM
WCCJIEIOBAHUS

[Tonumanue xapakTepHBIX CBOWCTB (U3MYecKHX Mojeneil (MarepuanbHas TOYKa,
abCOJIIOTHO TBEPIOE TEJI0, MOJENIU CTPOCHMS Tra3oB, >KUIAKOCTEH M TBEPABIX TeI,
IUTaHETapHasl MOZEJb aTOMa, HyKJIOHHAS! MOZEJIb ATOMHOTO $1/Ipa) M YMEHUE IPUMEHSTh
uX JJ1s1 OOBSCHEHUS! (PU3MUECKHUX MPOIIECCOB

YMmeHne OOBSICHATH (U3MYECKHE IPOIecChl W CBOWCTBA TeJN, B TOM YHCJIE U B
KOHTEKCTE CUTyallui PaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa, B YACTHOCTH, BBIABIATh
NPUYUHHO-CIICICTBEHHBIE CBSI3M M CTPOUTH OOBSICHEHHE C ONOPOM Ha H3y4YCHHBIE
CBOMCTBa (PU3NYECKUX SBICHUH, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH

YMeHue pemniath pacueTHble 3aaa4u (Ha 06aze 2 - 3 ypaBHEHHWH), UCIIONB3YS 3aKOHBI U
q)OpMYJ]BI, CBA3BIBAOIINEC (I)I/ISI/I‘IGCKI/IG BCJIMYMHBI, B YaCTHOCTH, 3aIIMCbIBATH KPATKOC
YCIIOBHE 3aJjaud, BBISBIATH HENOCTAIOIIME JaHHBIE, BHIOMPATh 3aKOHBI U (HOPMYIIBI,
HEOOXOJMMBIE JII €€ pEeIIeHHUs, HCIOJb30BaTh CIIPaBOYHBIE [aHHBIE, MPOBOJIUTH
pacd€Tbl W OLCHUBATH PCAJIMCTUYHOCTL IIOJIYUCHHOI'0O 3HAYCHUMA (1)I/I3I/I‘ICCKOI‘/'I
BEJIMYMHBL, YMEHHE OIPEAEISTh Pa3MEPHOCTh (DU3MYECKON BEIWYMHBI, MOJIyYEHHOU
IPY peLIeHUH 331a4H

YmMmenne XapaKTCpHU30BaATb NPUHIUIIBL ,Z[CflCTBHH TEXHHUYCCKHUX YCTpOﬁCTB, B TOM YHCJIC
OBITOBBIX HpI/I60pOB, U TMPOMBIIIJICHHBIX TEXHOJOTMYECKUX TIIPOLECCOB II0 UX
OIMMMCAHUIO, HCIOJIB3YS 3HAHUA O CBOICTBax (I)I/IBI/I"ICCKI/IX SIBJICHUH U HCO6XOI[I/IMI>I€
(1)I/I3I/IIICCKI/IC 3aKOHOMCPHOCTH

10

YMeHue UCronb30BaTh 3HAHUA O (PU3UUECKUX SBJICHUSIX B ITOBCEIHEBHOW XKHU3HH JUIS
obecrieyeHus: 0€30MacHOCTH TIpH  OOpalmieHWH ¢ OBITOBRIMH  Tpubopamut U
TEXHUYECKUMH yCTPOHCTBAMH, COXPAHECHHS 3J0pOBbsI W  COOJIOJICGHUS HOPM
HKOJIOTHYECKOTO IOBEACHMS B OKpY’XKalOIIEH cpele; MOHMMaHHE HEOOXOIUMOCTH




MPUMEHEHUS  JOCTIKCHMH  (U3MKM W TEXHOJOIMH I PalMOHAIBHOIO
MPUPOIOTIOIH30BAHNUS

11

OnbIT mOWCKa, MpeoOpa3oBaHMs M NPEACTABICHUS WHPOPMaUUK (HU3NIECKOTO
CONIEp)KaHUsl C HCIOJB30BaHNEM HH(GOPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH;
YMEHHE OIIEHWBATh JOCTOBEPHOCTH MOIYYSHHON WHGOpPMAIH HA OCHOBE MMEIOITIXCS
3HAHUN U JOMOJHUTEIBHBIX HCTOYHHMKOB; YMEHHE HCIOJB30BAaTh MPHU BHIMOIHEHUU
y4eOHBIX 3aaHii Hay4YHO-TIOMYJISIPHYIO JIMTEpaTypy (H3MYEcKOro colepKaHus,
CIIPaBOYHBIE MaTepHalbl, pecypchl cetn VHTepHeT; BiajeHrne 0a30BBIMH HaBBIKAMHU
nmpeoOpazoBaHusl WHPOPMAIWK W3 OJHOW 3HAKOBOW CHCTEMBI B JAPYTyI0; YMEHHUE
co3laBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE MH(OPMAIMH
13 HECKOJIBKUX NCTOYHHUKOB

IlepedyeHb 3j1eMEHTOB coJiepkaHusi, mpoBepsieMbiXx HA OI'D no pusuke

Kon | IIpoBepsieMblii 3JieMeHT coep:KaHuUsl
1 MEXAHUYECKUE ABJIEHN S
1.1 | Mexanndeckoe aBuxeHue. MarepuanpHas Touka. Cucrema orcuera. OTHOCUTETHLHOCTD JIBHXKEHUS
12 PaBHOMepHOE W HepaBHOMepHOe ABMkeHHE. CpemHss ckopocTb. DopMyna JUisl BBIYUCICHHS
’ CcpenHel ckopocTu: v = S/t
PaBHOMEpHOE MPAMOJIMHEWHOE IBMKEHHE. 3aBUCHMOCTh KOOPJAWHATHI TElla OT BPEMEHHU B CITydae
PaBHOMEPHOTO MPSMOJIMHEHHOTO JBUKCHUS:
13 | x(f)=x,+0f
I'padvikn 3aBUCUMOCTH OT BpEeMEHH IS MPOEKIMHA CKOPOCTH, MPOEKINH TIepEeMEeIeHus, MyTH,
KOOPJMHATHI P PABHOMEPHOM IPSIMOJITUHEHHOM JIBIKECHUN
3aBUCHMOCTh KOOPAMHATHI Tella OT BPEMEHHM B CJIy4ae PaBHOYCKOPEHHOTO IPSIMOJIUHEHHOTO
JIBIKEHUS:
.i":
Sx{I) = ".G, * [+ ax * ry
s
DopMynbl JUISI TIPOSKIIMH TEPEMEIICHUS, MPOCKIIMH CKOPOCTH M TMPOCKIUU YCKOPECHHS MpH
PaBHOYCKOPEHHOM TIPSIMOJIMHEHHOM JIBIKCHHH:
1.4 ?
. t-
.?].(T}=UDI'I-+-GI'?.
U.r('r) =Upy T4 T,
a. (1) =canst,
2 e SN
Uyy — U, =<24,5,
I'padmku 3aBHCMMOCTH OT BpPEMEHH JJISl MPOCKIMH YCKOPEHHS, MPOCKIIUH CKOPOCTH, TPOESKIIUU
nepeMeIeH s, KOOPAUHATHI IPU PABHOYCKOPEHHOM MPSIMOJIMHEUHOM ABUKEHUHN
15 CBoOogHoe manerne. DOpMyIbl, OMUCHIBAIOIIME CBOOOJHOE TMaJeHHE Tella IO BEPTUKAIH

(mBWXKeHMe Tenla BHU3 WJIM BBEPX OTHOCHTEIHHO MOBEpXHOCTH 3emin). ['padmkn 3aBUCUMOCTH OT




BpPEMEHHU JIJIsl TIPOCKITUH YCKOPEHHUSI, TIPOCKIIMU CKOPOCTH U KOOPJIWHATHI IIPH CBOOOTHOM TaJICHUH
TeJa 10 BePTUKAIH

CKOpoCTh paBHOMEPHOTO JBMKEHUS Tella 10 OKpYyKHOCTH. HanpaBnenne ckopoctu.

dopmyna Tl BRIYUCICHUS CKOPOCTH Yepe3 Paanuyc OKPY>KHOCTH U TIEPHO]T OOpaIeHHS:

_ 2Rk
T

HeHTpOCTpCMI/ITGHI)HOG YCKOpCHHUE. HanpaBneHHe HEHTPOCTPECMUTCIIBHOTO YCKOPCHHUH. @opMyna
JJIs1 BBIYUCJICHUS YCKOPECHUA:

1.6 p.

dopmyna, CBA3BIBAIOLIAS IEPUOJ U YACTOTY OOpaILECHHS:

1.' — —_—

Macca. ITnotHocTs BemecTBa. @opmysaa sl BBIYUCICHUS INIOTHOCTH:
1.7 '
1.8 | Cuna - BekTopHas ¢usndeckas penuunHa. CI0KEHUE CHIT
1.9 | SBnenue unepiyu. [lepsorit 3axkon HeroToHa

Bropoii 3akon HeroToHa:
wo| F=m -a

CoHarpaBIeHHOCTb BEKTOpA YCKOPEHHUS TeJla U BEKTOPa CUJIb, JEHCTBYIOIIEH Ha TEIlo

Bsaumogeiicrsue Ten. Tpetnii 3akoH HeroToHa:

F."-‘—rl = _'Fl—:-l

1.12

TpeHHe IIOKOSA MW TPCHUEC CKOJIbXCHUS. (DOpMyJ'Ia IJId  BBIYMCIICHUA MOAYJISA CHUJIBI TPEHUA




CKOJIBXKCHU A

FIF:u-_-\.-

1.13

Hedopmanus tena. Ynpyrue u Heynpyrue gedopmanuu. 3akoH ynpyroi aedopmanuu (3aKoH
I'yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTCHUE. 3aKOH BCEMHUPHOTI'O TATOTCHUA:
.’Hl - 4

F=G <
R

Cuna TsoxecTr. Y CKOpeHHe CBOOOIHOTO TaIeHIsL.
dopmyna 11 BEIYUCICHUS CUIIBI TSHKECTH BOIM3K oBepxHOCcTH 3emin: F = mg.

JBmwxenue mianet Bokpyr Connna. IlepBas kocMuueckas ckopocTb. HeBeCcOMOCTh U meperpy3Kku

1.15

Wmnynbc Tena - BeKTopHas huzndeckas BeIUUNHA.

i i

pP=mv

HNmnynbe cuctemsl Ten. M3Menenne umiyibea. IMnysibc cuiibl

1.16

3aKkoH COXpaHCHUS UMITYJIbCa IJIA 3aMKHyTOI71 CUCTCMBI TCII:
P=mU +m,y =const

PeakTuBHOE ABMKEHUE

1.17

Mexanunueckas padora. @opMyna Juis BEIYUCICHUS paOOThI CUIIBL:

A=Fsooso

Mexanunueckass MOIITHOCTD:

1.18

Kunernueckas n NOTCHIMAJIbHAA SHEPT . d)opMyna JJIA BBIYHUCIICHUSA KHHETHYICCKOU OHEPruu:




Teopema o xkuHeTHyeckoil 3Heprur. Popmyna A BBIUUCICHUS NOTCHLUHMAIBLHOM SHEPIUM Tena,
MOAHSATOTO HAJl 3eMIICH:

E,= mgh

Mexanu4deckasi SHEprus:

E=E,+E,

1.19
3aKkoH COXpaHEHHs MexaHudeckoil sHepruu. dopmyna g 3aKOHA COXpPAHEHHS MeXaHHYEeCKOH
SHEPTUM B OTCYTCTBHE CcHI TpeHus: E = const.
[IpeBparenre MexaHU4eCKON SHEPTUU NPU HATUYUH CHIIBI TPEHMUSL.
IIpocTeie MeXaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKH.
Pbruar. MomenT cunsi: M - FL.
VYcnoBue paBHOBECHS phplyara:
120 M +M, +...=0

[ToaBmxHBINM 1 HeMOABIKHEIN 6510KK. KIT/] mpoCThIX MEXaHU3MOB:

I] —_ 'Aﬂme-ﬁﬂa.ﬂ
Aﬁmﬂ eHHAA

1.21

[aBienue TBepaoro Tena.

<I)opMyJ1a JJI1 BBIYHUCIICHUSA OAaBJICHUA TBEPAOI'O TEia:

Hasnenue raza. ATMocgepHOe 1aBIeHHE.
I'unpocratnueckoe qaBieHUE BHYTPH KUAKOCTH.

¢)opMyJ1a JJI1 BBIYUCIICHUA JaBJICHUA BHYTPH KUJAKOCTHU:




P=pgh+p,

1.22 | 3akon Ilackans. 'mapaBmndeckuii mpecc
3akon Apxumena. Gopmyna ais ONpeneneHrs] BHITAIKUBAIONIEH CHIIBI, JEHCTBYIOIIEH Ha TeJo,
MOTPYKEHHOE B KUAKOCTh WU Ta3:
! ApK. S
Ycnosue nnaBanus Tena. [lnaBanue cynoB v BO3MyXOIIaBaHue
MexaHunueckue KojaeOaHus. AMIUTUTY/Ia, IEPUOJ U YyacToTa KojeGanuii. dopmMyia, CBI3bIBAIONIAs
Y4acTOTY U TIEPUO] KOJeOaHu:
1.24 1
H |I [— R
125 MaremaTryeckuid ¥ TpPYKWHHBIM MasTHUKW. [IpeBpaimieHne 5SHepruM TpU KoieOaTenbHOM
) JIBHOKEHUU
1.26 | 3atyxatouue konebanus. Beiny)aeHHbIe KoneOanus. Pezonanc
Mexannyeckue BONHBL. [IpojonbHBIE M TONepedHble BOMHBL. JlIMHA BOJMHBI M CKOPOCTh
pacnpocTpaHeHHs BOJIHBIL:
1.27
— &
L=v-T
1.8 3Byk. I'poMKoCcTh W BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJHBI Ha TpaHUIE ABYX Cpel.
) Hudpas3Byk u ynbpTpa3Byk
[MpakTrudeckue paboThI
W3mepenne cpenHeldl IUIOTHOCTHM BEIIECTBA; apXUMEJIOBOM CHIIBI, JKECTKOCTH IPY>KUHBI;
K03 duLMeHTa TPEHUSI CKOJIBXKEHUS; pabOThI CUIIbI TPEHUSI, CHJIB YIIPYTOCTH; CPEIHEH CKOPOCTH
JBIDKEHHS OpycKa 10 HAKJIIOHHOW IIOCKOCTH; YCKOPEHHs OpycKa MpH JBWKEHUH 10 HaKIOHHOW
TUIOCKOCTH; YacTOTHl M TIepHOAa KOJeOaHWH MaTeMaTH4ecKoro MasTHHKA, 4acTOThl U IepHoja
KoeOaHuil MPY)KWHHOTO MAasTHHKA; MOMEHTA CHJIbI, JACHCTBYIOIIErO Ha phiyar; paboThl CHIIBI
1,29 | YIPYTOCTH NPH MObEME IPY3a € MOMOIIBIO HEMO/IBIDKHOTO 010Ka; paboTHI CUIIBI YIIPYTOCTH MPH

noaAbECME I'py3a € IOMOLIBIO MTOABUKHOT'O OJ10Ka.

HccnenoBanre 3aBUCHMOCTH apXHUMEIOBOM CHIJIBI OT O0beMa MOTPYKEHHON dYacTh Tela W OT
IJIOTHOCTU KUAKOCTH; HE3aBUCHMOCTH BBITAIIKMBAIOLIEH CHJIBI OT MAacChl Teja; CHJIbl TPEHUS
CKOJBKEHHUSI OT CHJIBI HOPMAaJbHOTO [JaBJCHUS U OT pOJia TMOBEPXHOCTU; CUJIBI YNPYTOCTH,
BO3HHUKAIOIICH B MPYXHHE, OT CTENEHU AcopMaivy IMPYKUHBI, YCKOPEHHS Opycka OT yria
HaKJIOHA HampapJisiioliei; nepuoja (4acToThl) KojgeOaHHH HUTSHOIO MasTHHKA OT JUIMHBI HUTH,
neprofa KOJIe0aHWW TMPYKUHHOTO MasTHAKA OT MAacChl Tpy3a M IKECTKOCTH MPY)KHHEI,




HCCIICA0OBAaHUE HE3aBUCUMOCTH II€pHOJa KoJIcOaHMM HUTSHOTO MasATHUKA OT MAacChl rpysa.
HpOBepKa YCJIOBUA PAaBHOBCCHS pblyara

®dusnyecKkue SBICHUS B MPUPOJE: MPUMEPHI IBIKCHUS C PA3TUYHBIMU CKOPOCTSIMHU B JKHUBOU U
HEXHUBOU MPHUPOJIE, JeHCTBAE CHUIIBI TPEHHS B IPUPOJIE ¥ TEXHUKE, IPIITUBHI M OTJINBHI, ABIKEHUE

1.30 | mnaner CoJHEYHOHW CHUCTEMBI, PEAKTUBHOE IBIKCHHE MXHMBBIX OpPraHU3MOB, PblYarM B Teje
YeNoBeKa, BIUSHHE aTMOC(EPHOrO AaBJICHUS HA JKMBOW OpraHM3M, IJIaBaHUE PHIO, BOCHPUSTHE
3BYKOB KHBOTHBIMH, 3€MJIETPSICEHNE, CEHCMUYECKHE BOJIHBL, I[yHaMH, 3X0
TexHn4yeckue yCTpoOMCcTBa: CHUAOMETP, MNAaTUMKH TIOJIOKEHHS, PACCTOSAHUA U YCKOPEHH,
JUHAMOMETp, MOJIINIHHUKH, PAKeThbl, pblyar, NOJABIKHBIA W HEHNOJBIKHBIA OJIOKH, HAaKJIOHHAs

1.31 | mI0CKOCTh, TPOCTHIE MEXaHU3MBI B OBITY, COOOIIAIONINECS COCYJIbI, YCTPONCTBO BOJOIPOBOJA,
THIIPaBIMYECKHN Mpecc, MaHOMETpP, OapoMeTp, BEICOTOMED, ITOPLIHEBOI HACOC, apEOMETP, IXOJIOT,
HCIOJIb30BaHKE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIIJIOBBIE ABJIEHU A

21 OCHOBHBIC TIOJIOKEHUSI MOJICKYJISIPHO-KMUHETUYECKOH TEOpUH CTPOEHUsI BemecTBa. Moxenu

' TBEPJIOTO, KUAKOTO U Ta3000pa3HOr0 COCTOSHHUN BemecTBa. Kpucramninueckie u aMopHbIe Tena

29 JBrxenue wactuil BemecTBa. CBSI3b CKOPOCTH JBMXKCHHS YACTHUI[ C TeMIepaTypoil. bpoyHoBckoe

' JBIDKEHHE, TUPPy3us

2.3 | CmauuBaHHUe U KallWUISPHBIE SIBICHUSA

2.4 | TeruoBoe paciupeHue U cxaTue

2.5 | TentoBoe paBHOBecue

2.6 | Bayrpennss saeprus. PaboTa u Temmonepenada Kak CriocOObI N3MEHEHUS BHYTPEHHEH SHEPruu

2.7 | Bunel Temionepenaun: TEIIONPOBOAHOCTh, KOHBEKIIMS, U3TyYCHHE
Harpesanue u oxnaxaenue ten. KonudecTBo TEIOTHL. Y 1eIbHAs TEINIOEMKOCTB!

1 O=cmlt )

— n— {
b s 1
3aKoH COXpaHEeHUs PHEPTUH B TEIJIOBBIX Mpoleccax. Y paBHEHUE TETIOBOTO OaaHca:
29
| || —
O +0, +..=0
i 1 — 2 !
210 Hcnapenne u kxonaeHcanms. V3MeHEHHME BHYTPEHHEW OJHEprMu B IIPOLIECCE MCHAPEHUS U
’ KoH/IeHCcanuH. Kunenure >kuikocTr. Y enpHas TerioTa napooopasosanus: L = Q/m

2.11 | BmaxHOCTb BO3IyXa
[lnaBnenne w Kpuctayumzauusa. V3MeHeHuWe BHYTpEeHHEW OSHEPruM TIpU IUJIABICHUH U
KpUCTAJUTH3AWH. Y IeJbHAs TEIUIOTa IJIaBICHUS:

2.12 O

? _——
=
2.13 | BHyTpeHHss 3HEpIUs CrOpaHus TOIUIMBA. Y AeNbHAs TEIUIOTa cropaHus Tommsa: q = Q/m




2.14

[Ipuntumner padoTh! TetwmoBeix Asurareneil. KI1/] TemroBoro aeurarens

[IpakTudeckue paboOTHI

I/ISMepeHI/IC y,I[CJ'IBHOﬁ TCINIOEMKOCTH METAUIMYCCKOIO HOUWIHMHAPA, KOJIWMYECTBa TECILIOTHL,
MMOJTYy4YC€HHOT'O BOJOM KOMHATHOM TEMIICPATYPhI q)HKCHpOBaHHOfI MacCChbl, B KOTOpPYI OITyIICH

2.15 N
HarpeThli HUIUHAP; KOJIMYECTBA TEIUIOTHI, OTJAAHHOTO HATrPETHIM IMIIMHIPOM, MOCJE OIYCKaHUS
€ro B BOJY KOMHATHOH TeMIepaTyphl; OTHOCHTEIBHON BIKHOCTH BO3IyXa; YACIHHOW TEIUIOTHI
IJIaBJICHUS Jibaa. lccrmenoBaHue HM3MEHEHUsT TeMIEpaTypbl BOJABI MPU PA3NUYHBIX YCIOBUSX;
SIBIICHUS TETJIO0O0OMEHa IPU CMEIIMBAHUN XOJIOJHON M TOpsTYeld BOBI; TpoLiecca UCTIapEHUs
®dusnyueckue SBICHUS B MPHUPOJAE: TMOBEPXHOCTHOE HATSXKEHHWE U KANWUIAPHBIC SBICHUS B
2.16 | mpupone, KpuCTaiel B mpupoje, usinydenne CoiHIEA, 3aMep3aHre BOJOEMOB, MOPCKHE OpH3HI;
o0pa3zoBaHUE POCHI, TYMaHa, UHEsl, CHera
Texnudeckue yCTpPOHCTBA: KaNWJUISIPhI, MPUMEPHI HCIIOJb30BAHUS KPHUCTAIUIOB, >KUIKOCTHBIN
2.17 | repmomeTp, JHaTUYMK TEMIEPATypbl, TEPMOC, CUCTEMa OTOIJIEHHUS JOMOB, THUIPOMETPHI,
TICUXPOMETD, MapoBasi TypOWHa, TBUTATENh BHYTPEHHETO CTOPAHUS
3 OJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1 | Onexrtpuzanus ten. JIBa BUa dIEKTPUUECKUX 3apsJI0B
3.2 | BzaumoneiicTBue 3apsikeHHBIX Tell. 3akoH Kynona
3.3 | 3aKOH cOXpaHEHHUsI JIESKTPUUECKOT0 3apsaa
34 OnexTpudeckoe Tode. HampskeHHOCTh dieKTpudeckoro mons. [IpuHOHN —Ccynepro3uium
' 3JIEKTPUUECKHX T0Jel (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu anektpuyeckux 3apsaoB. [JelicTBUE 3IEKTPUUYECKOrO MOJS HA JJIEKTPUUYECKUE 3apsiibl.
) [IpoBOIHUKY U TUAIEKTPUKU
[TocTosHHBIHN 3nekTpuuecKuil ToK. JlecTBus anekTpudeckoro Toka. Cuia Toka. Hampsokenue.
3.6
I=qg/t,U=A/q
DNeKTpUYecKoe COMPOTUBIICHUE. Y IENbHOE JIEKTPUIECKOE COIIPOTHUBIICHHUE:
3.7
R =pl/S
3.8 |3akon Oma juis yyacTka snekrpudeckoit nenu: I = U/R
[TocnenoBarenbHOE coOeTMHEHNE TPOBOHNUKOB:
L=L: U=l +U,; R=R.+R
—1A. — LUy 5 a — 4y 1
[NapanmnensHOE COeMHEHNE TIPOBOTHUKOB PABHOTO COTIPOTHBIICHHMS:
3.9
— ® — & — -
U =U;:I=1+I;R="3.
—
CwMetraHHbIe COSTUHEHUS TPOBOTHIUKOB
3.10 | Pabora u momHOCTS 3nekTpudeckoro Toka. A = Ult, P = Ul




3akon Jlxoyns - JleHua:

3.11 )

-
O=I -R-t
—

3.12 | OnbIT Opcrena. MarautHoe noJje npsMoro MpoBOAHUKA ¢ TOKOM. JIMHMY MarHUTHOM MHAYKLIUN

3.13 | MarauTHOeE noJjie MOCTOSHHOIO MaruuTa. BzaumoseiicTBe NoCTOSIHHBIX MarHUTOB

3.14 | leiicTBHE MarHUTHOT'O MOl HA IIPOBOJIHUK C TOKOM

3.15 | OnbiTel @apanes. SABnenue anexkTpoMarHuTHON MHIYKIMH. [IpaBuio Jlenna
[IpakTruueckue paboTHI
W3mepeHne 3MeKTpUUYECKOro COMPOTUBIEHMUS PE3UCTOpPA; MOIIHOCTH JJIEKTPUUECKOro TOKa;
paboThI ANEKTPUIECKOTO TOKA.

316 HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B MPOBOIHUKE (PE3UCTOPHI, JTAMIIOUKA),
OT HamnpsHKeHHs] Ha KOHILAX MPOBOAHMKA; 3aBHCHMOCTU COINPOTHUBIEHHUS OT JJIUHBI MPOBOJHUKA,
IUTOIIAAM €T MOMEPEYHOr0 CEUYEHHsSI U YAETBHOTO CONPOTUBICHHUS.

[IpoBepka mnpaBmia A 3JIEKTPUUECKOTO HAMpPSDKEHUS MpPHU IOCIEeN0BAaTEIbHOM COEIMHEHUH
MIPOBOJHMKOB; MpaBWiIa A CHJIBl BJIEKTPUYECKOr0 TOKA MNPH MapauIeIbHOM COCIUHEHUH
MIPOBOTHUKOB (PE3UCTOPHI U JJaMITOUKA)

dusnyeckue SBICHUS B NPUPOJE: JIEKTPUUECKHUE ABICHUS B aTMocdepe, 3MEeKTPUIECTBO KHUBbIX

3.17 | opraHu3aMoB, MarHUTHOE ToJie 3eMIIM, Opeid TMOIIOCOB, POJb MAarHUTHOTO TOJS JUIS KH3HUA Ha
3emiie, NOJSIPHOE CUSTHUE
TexHuueckue  ycTpoilcTBa:  3JEKTPOCKOIN, AamIIePMETpP, BOJBTMETP, PEOCTaT, CUYCTUMK

318 3NEKTPUIECKOIl DHEPruu, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI, HarpeBaTeNbHbIE JIEKTPONPUOOPHI

' (mpuMepBbI), 3IEKTPUUYECKHE NMPEAOXPAHUTENTH, dJEKTPOMArHUT, 3JIEKTPOJBUTATENb MOCTOSHHOTO
TOKa, T€HEPATOp MOCTOSHHOTO TOKa

3.19 | OnexTpomarauTHbIe BOJHBI. [1IKkana 31eKTpOMarHUTHEIX BOJIH

3.20 | JlyueBas monens cBeta. [IpaMonanHeiiHOe pacpOCTpaHEHHUE CBETA

3.21 | 3axoH otpakeHus cseta. Ilnockoe 3epkaino

3.22 | IIpenomineHue cBeTa. 3aKOH MPETOMIICHUS CBETA

3.23 | ducnepcus cBeta

3.24 | JIunza. Xox ny4delt B tuH3e. POKyCHOE paccTossHUE TMH3bL. OnTHueckas cwia JuH3b: D = 1/F

3.25 |I'na3 xak ontuueckas cucrema. OnTudeckue npuoopsl
[MpakTndeckue paboThI
Wzmepenune onTryecKoi CHITbI cOOMparoLIeld TUH3bI; (JOKYCHOT'O PacCTOSHUS COOMPAOLIEH JIMH3BI
(0 CBOWCTBY paBEHCTBa pa3MEPOB MpeAMETa W H300paXKEHHs, KOTJa MPEeaMeT pPacIoOKEH B

3.26 | nBoiiHOM (oKyce), MoKa3aTesl MPEeIOMIICHHS CTEKIIA.

HccnenoBanne CcBOWCTBA W300pakeHMs, IOJYYEHHOTO C IIOMOIIBIO COOMpAromel JIMH3BI;
HU3MEHEHUs1 (OKYCHOTO PACCTOSHHS IBYX CJIOXKEHHBIX JIMH3; 3aBUCHMOCTH YIJia MpPEIOMIICHHS
CBETOBOTO JIy4a OT yIJIa aIeHNs Ha TPAHULIE «BO3YX - CTEKIIO»

3.27 | ®usndeckue sBIeHUS B npupone: 3aTMeHus ConHua u JIyHsl, [IBETA TEJ, ONTUYECKHUE SBICHUS B




atMocgepe (1BeT HeOa, pedpakiius, paayra, MUPaK)

3.28 | Texanuecknue yCTPOHCTBA: OUKH, TIEPUCKOII, (poTOAIIapaT, ONTHICCKIE CBETOBOIBI

4 KBAHTOBBIE SBJIEHUA

4.1 |PanumoakTuBHOCTH. Anb(da-, 6eTa-, ramma-usznyueHus. Peakuun anbda-u Oera-pacmana

4.2 | Onsrtel Pesepdopna no paccessauto anbpa-yactuy. [Inanerapuas mogens aToma

4.3 | CocraB aToMHoOro aapa. M3oromns

4.4 |Ilepuon nomypacrnaza aTOMHBIX siA€p

4.5 | Snepubie peakuuu. 3aKOHBI COXPAHEHUS 3apSAI0BOT0 U MACCOBOTO YHUCEI
Ousnyeckre SBIECHUS B NPUPOJE: E€CTECTBEHHBIH PaJuOaKTUBHBIN (DOH, KOCMHUYECKHE Iy4H,

4.6 |paanoaKkTUBHOE W3Iy4YEHHE IMPHPOIHBIX MHHEPAIIOB, NEHCTBHE PaIMOAKTHBHBIX W3IyYEHHH Ha
OpTraHM3M YeJIOBeKa

47 TexHuueckue yCTpPOMCTBA: CHEKTPOCKOIN, HWHAMBUAYAJIbHBIA JO3UMETpP, Kamepa BunbcoHa,

siIepHast SHepreTHKa




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
ara uudgposbie
Nen/m Tema ypoka Beero Kontpoabubie IIpakTuueckue 51[3yqemm Oﬁl?aI;OBaTeJILHLIe
padoThbI padoThI pecypebi
®du3nka — HayKa 0 IpUpoJIE. bubnnorexa [HOK
SBnenus npupoipl. uzndeckue 1 https://m.edsoo.ru/ff09f72a
SIBJICHUSI
MexaHn4ecKkue, TeIIOBEIC, bu6mmoreka [IOK
3JIEKTPUUECKUE, MATHUTHBIE, 1 https://m.edsoo.ru/ff09f72a
CBETOBBIE, 3BYKOBBIE SIBIICHUS
dusznyeckne BeINIUHBI U UX 1 bu6mmoreka [JOK
U3MepeHue https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "M3mepenue bubnuotexa [JOK
TeEMIIEPATyPEI IIPU IIOMOIIHU 1 1 https://m.edsoo.ru/ff09f72a
YKHAJIKOCTHOTO TEPMOMETPA U JTaTUHKA
TeMIepaTypbl”
Kak ¢usuka u apyrue ecTeCTBEHHbIE
HAayKHU U3Y4aroT IPUPOY.
EcZeCTBe§H0Haqu:{LIIDI7I Jllv?eTo;[ 1 Bubmiorexa [TOK
https://m.edsoo.ru/ff09f72a
no3Hanus. Onucanue GU3nIecKux
SIBJIEHUM C IOMOILBIO MOJETIEN
VYpok-uccnenosanue "IIposepka
THUTIOTE3bI: JATLHOCTH MOJIETA IITIAPUKA, 1 1 bubnmoreka [JOK
IYIEHHOI'0 TOPU30HTAIBHO, TEM https://m.edsoo.ru/ff09f72a
0oJipIIIe, YeM OOJIbIIIe BBICOTA IMycKa"
Crpoenue BemecTBa. ONbITHI, 1 bubnnorexka [HOK

JOKa3bIBAONIMEC JUCKPECTHOC

https://m.edsoo.ru/ff09fe0a




CTPOCHUEC BCIICCTBA

B3auMoercTeua Ten. Cuia

8 JIBM>KEHUE YacCTUIl BELIECTBA bubmorera [JOK
11 BCHL https://m.edsoo.ru/ff0a013e
Vpok-uccnenosanne «OOBITHI 110
9 H211)6J'IIO eHI/III([) TEIJIOBOT'O PACIIUPEHUSI Bubmzorexa LIOK
A p p https://m.edsoo.ru/ff09{72a
razoB»
10 Arperataple COCTOSHUS BEIIECTBA Enbmiorexa IOK
p m https://m.edsoo.ru/ff09f72a
B3anmocBs3b Mex 1y cBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
11 COCTOSIHUSIX U UX bu6mmoreka [IOK
aTOMHOMOJIEKYJIIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
OCco00EHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI
Mexanudeckoe IBMKEHHUE.
12 PaBHomepHOE Hie aBHOMEPHOE bubmorexa [JOK
p p p https://m.edsoo.ru/ff0a05c6
NIBIDKEHNE
bu6mmoreka [IOK
13 Cropoctb. EMHHLBI CKOPOCTH https://m.edsoo.ru/ff0a079c¢
14 Pacuyer nyTH U BpeMeHU IBUKEHUS Bubmzorexa LIOK
y p A https://m.edsoo.ru/ff0a0ae4
Nuepuyst. 3aK0H HHEPLIUH.
15 BSaI/II)I\I/IIO elicTBue Tenpllclalc OpUuYrHa Bubmzorexa LIOK
A p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBFKCHHS Tell
16 [TnoTHOCTH BemecTBa. Pacuer Macchbl bubnmoreka [JOK
1 00beMa TeJla O €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaGopatopHnas paborta «OnpeneneHue bubnnoreka [JOK
17 .
IUIOTHOCTHY TBEPAOTO TEIA» https://m.edsoo.ru/ff0a0378
13 Pemenne 3amay mo reme "[moTHOCTE bubmuoreka [JOK
BemiecTna" https://m.edsoo.ru/ff0a05c6
19 Cuna xak XxapakTepUCTHKa bubnuoreka [IOK

https://m.edsoo.ru/ff0a079c




ynpyroctu. 3akoH ['yka
JlaGopaTtopHas paborta «3yueHue

20 3aBUCUMOCTH PACTSKCHUS bubnnoreka [HOK
(medopmanun) Mpy>KUHBI OT https://m.edsoo.ru/ff0a0ae4
MPUJIOKEHHOMN CHJIBI)

bubmuorexa [JOK

21 SIBnenue Tarorenus. Cruiia TSHKECTH https-//m.edsoo.ru/ff0a0c10
CBsI3b MEXKIY CHJION TSHKECTU B

22 Maccoi TenzellyBec Tena. Pemenne Eubmioreka [JOK

T ’ " https://m.edsoo.ru/ff0a0fee
3ajad4 1mo teme "Cuja TsSHKeCTH

23 Cuna TsKecTH Ha JpyruX IUIaHETax. bubnnorexa [JOK
PuU3NYECKUE XapAKTEPUCTUKH IUIAHET https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK

24 Hsmeperne cuin. JlnamomeTp https://m.edsoo.ru/ff0al8cc

bu6mmoreka [JOK

25 Bec Tena. Hepecomocs https://m.edsoo.ru/ff0al778
CroxkeHne OBYX CHJI, HallpaBJICHHEBIX

26 1O OJHOM nﬂﬂi]Aoﬁ b Eubmorexa IIOK

A . p ’ https://m.edsoo.ru/ff0ala70
PaBHOElCTBYIOIIIAS CHIT

7 Pemenue 3agau mo teme bu6mmoreka [JOK
"PaBHopeiicTByromas cui" https://m.edsoo.ru/ff0a0378
TpeHue CKOJIbKEHHS U TPEHUE TTOKOSL. bubnnorexka [JOK

28
Tpenue B npUpoJIe U TEXHUKE https://m.edsoo.ru/ff0a05¢c6
JlabopaTtopHas padota «M3yuenue
3aBUCHMOCTH CHJIbI TPCHUS

29 CKOJILKEHUS OT CI/IJ‘II)Ip aBJICHUS U Bubmzorexa LIOK

a1 https://m.edsoo.ru/ff0a079c
XapakTepa COMPUKACAIOIIUXCS
ITOBEPXHOCTEN»
Pemenue 3anau Ha onpenenenue bubnuorexa [JOK

30 o .

PaBHOAEUCTBYIOLIEN CUIIBI https://m.edsoo.ru/ff0a0ae4

31 Pemrenne 3amau no remam: «Bec bubnmoreka [JOK

tenay, «['paduueckoe n3odpakeHue

https://m.edsoo.ru/ff0a0c10




cunm», «Cunbly, «PaBHOoeHCTBYIOIIAS
cUID»

KonrponsHas padora no remam:
«MexaHndeckoe ABMKeHHe», «Macca,

bu6mmoreka [JOK

32 IIOTHOCTE, «Bec Tenay, https://m.edsoo.ru/ff0a0fee
«I"padrueckoe n300paKeHUE CHI»,
«CHe
33 Jasienne. CriocoObl yMEHBIIICHUS U bubnnoreka [JOK
YBEJIMYEHUS TABIICHUS https://m.edsoo.ru/ff0a20a6
aBJICHUE ra3a. 3aBUCUMOCTD
34 Z[aBneHI/Is[ rasa or oonéma Bubmiorexa LIOK
a ’ https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
Ilepenaua naBineHusT TBEPILIMHA
35 Teﬂihfn )Ki KOCTSAMH U ?aHSaMI/I bubanorexa LIOK
> UL : https://m.edsoo.ru/ff0a25b0
3akon ITackans
36 JlaBrieHME B )KUJIKOCTH U Ta3e, bu6mmoreka [JOK
BBI3BAaHHOE JICCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «/laBnenue B bu6mmoreka [IOK
SKUIKOCTH U raze. 3akoH Ilackamsy https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobmatomuecs cocyl https://m.edsoo.ru/ff0a2970
39 T'unpasnudeckuii mpecc Bubmiorexa [HOK
P p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuiaeBoi
JKUIKOCTHBIM HAcoC
Atmocdepa 3emmn. [Tpuyannbt
CYIIIECTBOBAHUS BO3IYIIHONU
41 036”(1;10!11(14 3emiu 353};/ICI/IMOCTL Bubmiorexa HOK
’ https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO TaBJICHUS OT BHICOTHI
HaJl ypPOBHEM MOPsI
42 Bec Bo3ayxa. ATmMocdepHoe aBieHue bubmorexa LIOK

https://m.edsoo.ru/ff0a2b5a




43 N3mepenune armocepHOTro 1aBIeHUS. bubmuorexa [JOK
Omnpit Toppuuesmiu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTH aTMOC(HEPHOTO
44 aBJICHUS OT BLICOTIE)HIE)I OBHEM buGmorexa LIOK
A AYP https://m.edsoo.ru/ff0a2fc4
MOpst
Bbapomerp-anepoun. AtmochepHoe bubnnoreka [HOK
45
JIABJICHUE HA PA3JIMYHbBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3anau mo teme bu6mmoreka [IOK
"ATtmocdepHoe naBieHue" https://m.edsoo.ru/ff0a0fee
€HCTBUE KUJKOCTH U Ta3a Ha
47 for xceHHoeﬂB HUX TEJIO bubmorexa [TOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
Jlaboparopuas pabota «Onpenenenue
BBITAJIKUBAIOIIICH CUJIBI, bubmuorexa [JOK
48 N .
JEUCTBYIOIIEH Ha TEJIO, [IOIPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKUJKOCTB)»
Jlaboparopnast paboTta 1mo Teme
49 «HccneqoBanue 3aBUCUMOCTH BECa bu6mmoreka [IOK
TeJa B BOJE OT 00bEMa MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B JKUJKOCTbh YacTH TeJla»
bu6mmoreka [JOK
>0 Inasanue Tex https://m.edsoo.ru/ff0a3a96
JlabopaTopHas pabota
51 "KoHcTpynpoBaHue apeomeTpa win bubnnoreka [JOK
KOHCTPYHUPOBAHUE JIOAKU U https://m.edsoo.ru/ff0a0fee
onpejereHue e€ rpy30no bEMHOCTH"
Pemrenue 3anau no remam: «IlnaBanue
57 cynoB. BozayxomnaBanuey, bubnmoreka [JOK
«/laBneHue TBEPABIX TEN, KUIKOCTEU https://m.edsoo.ru/ff0a3654
Y Ta30B»
53 Mexanunueckas pabota bubmiorexa LIOK

https://m.edsoo.ru/ff0a3f82




bu6mmoreka [IOK

>4 Moo, EXMHAIE MOIIHOCTH hitps://m.edsoo.ru/ff0a3f82
Ypoxk-uccienoanue "Pacuér bu6mmoreka [IOK

55 MOILHOCTH, Pa3BUBAEMOI1 Ipu 1 https://m.edsoo.ru/ff0a0fee
noanbéMe 1o Jjectauie"”

56 IIpocTeie MexaHu3MBl. Ppruar. bubmumorexa [IOK
PaBHOBecue cuil Ha ppluare https://m.edsoo.ru/ff0a0fee
KontponbHas paboTa o teme bubnnoreka [JOK

57 «JlaBneHue TBEpABIX TEN, KUIAKOCTEH https://m.edsoo.ru/ff0a0fee
u ra3oBy» / Beepoccuiickas
poBepouHas paboTa
Pesepubiit ypok. Pabora ¢ Tekctamu

58 1o teme «/laBneHne TBEPABIX TEII, bu6mmoreka [IOK
XKHUJIKOCTEH U Ta30By» / Beepoccwuiickas https://m.edsoo.ru/ff0a4ffe
IpoBepoyHasi paboTa
Prruaru B TexHuke, OBITY U IPUPO/IE.

JlabopaTopHas pabota bubnmnoreka [JOK

59 . 0.5
«HccnenoBanue ycioBHii paBHOBECHS https://m.edsoo.ru/ff0a478e
phIuaray
Pemenue 3aaa4 1o Teme «Y clIoBUs bu6mmoreka [IOK

60
paBHOBeECHS pheIYara https://m.edsoo.ru/ff0a48a6
Koaddunment nonesnoro necTpust

61 MexanusMma. JlaboparopHas pabota 05 bubnnoreka [JOK
«3mepenue KII/ HaknoHHOM ' https://m.edsoo.ru/ff0a4ffe
MIJIOCKOCTHY

62 Pemenue 3amad mo reme "Pabora, bu6mmorexa [IOK
mortHocTh, KITT" https://m.edsoo.ru/ff0a4c48
Mexanu4deckasi SHEPTHUsl.

63 Kunernueckas u r[opTeH vajbHas bubmmorexa LIOK

H hitps://m.edsoo.ru/ff0a4252
SHEPTHsI
64 3aKOH COXpaHEHUsI MEXaHUYECKON bubnmoreka [JOK

SHEPTUH

https://m.edsoo.ru/ff0a4360




VY POK-3KCIIEPUMEHT 110 TEME
"DKCHepUMEHTaIbHOE OIIPEIEICHHE

65 W3MEHEHUSI KHHETUYECKON 1 1 1 bubmuorexa [JOK
IIOTEHIMATIbHON SHEPTUH IIPU https://m.edsoo.ru/ffOa4ffe
CKAaTBIBAaHUHM T€JIa IO HAKIIOHHON
miockocty"

66 KonrponsHas pabora o Teme 1 bubnuoreka [IOK
«PaboTa 1 MOIIIHOCTh. DHEPTHUsD» https://m.edsoo.ru/ff0adffe

67 PesepBHrlit ypok. Pabora ¢ Tekctamu 1 bubnuorexa [JOK
o Teme "Mexanuyeckoe ABuxeHue" https://m.edsoo.ru/ff0adee6
P 5 .P

o | B oot | BuGorea 101

" ' B ' https://m.edsoo.ru/ff0a4ffe
OHeprus
OBUIEE KOJIMYECTBO YACOB I10 63 12

I[TPOTPAMME




8 KVIACC

KosnuecTBo 4acoB DJIeKTPOHHbIE

Hara uudgposbie
Ne i/ Tema ypoka Beero KOﬁHTpO.]IbeIe H[%aKTH'ICCKHe WIyueHHS  0GPA3OBATENbHBIE
padoThI padoThbI pecypeb
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
1 KUHETHUYECKON TEOPUH U UX ogbnfn)le 1 Eubmorexa ITOK
P hitps://m.eds0o.ru/ff0a5256
MOATBEPKICHUS

2 Macca u pazmep aTOMOB U MOJIEKYJI 1 bubmorexa LIOK

pasmep Y hitps://m.eds0o.ru/ff0a5256

3 Mogenu TBEpIOTO, )KUAKOTO U 1 bubnnoreka [JOK
ra3o00pa3HOro COCTOSTHUI BeIllecTBa https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOUCTB TBEPOTO,

4 YKHUJKOTO U Ta3000pa3HOTO COCTOSTHUI 1 bubnmnoreka [JOK
BEILIECTBA HA OCHOBE MOJIOKEHU I https://m.edsoo.ru/ff0a5256
MOJICKYJISIPHO-KMHETHUECKOU TEOPUH

5 Kpucrannuueckue u amop¢Hble Tena 1 bubmorexa [TOK

https://m.edsoo.ru/ff0a5800

6 CMaunBaHue U KaWUISIPHOCTbD. 1 bubnnorexka [JOK
[ToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530

7 TenmoBoe pacIMpeHne U CKaThe 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTypbl CO
8 CKO O(DI?[BI(})]I?FGHHOBOFO BI/I)II()eHZﬂp 1 bubmorexa LIOK
p A https://m.eds0o.ru/ff0a5800
YaCTHIL

9 Buytpennss sneprus. CriocoOsl 1 bubnnorexka [HOK
W3MEHEHUS BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60

10 Bunae! Teronepenauu 1 bubnorexa LIOK

https://m.edsoo.ru/ff0a6412




Ypok-koudepennus "[IpakTuueckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bu6mmoreka [IOK

H BELLECTB ¥ MAaTEPUAIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"
12 KonunuectBo TEIoThl. Y AeiibHAs bubnuorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHHEe TEIIOBOro OanaHca. bubnmoreka [JOK
TemooOMeH U TETJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopras pabota
14 "UccneqoBanue ABJICHUS bu6mmoreka [IOK
TEII000MEHa NPY CMEUTHBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y ropsiueit BoAbI"
Pacuer konmyecTBa TEMIOTHI
15 HEOOXOAMMOrO JIJIs Har eBaH,m[ Tea Eubmorexa ITOK
A g P hitps://m.eds0o.ru/ff0a5800
Y BBIJEIISIEMOTO UM MPH OXJIAKIECHUU
Jlaboparopnas pabota "Onpenenenue bubnmnorexa [JOK
16 (V) n
YIEJIBHON TEMIIOEMKOCTH BEILIECTBA https://m.edsoo.ru/ff0a6bb0
OHeprus ToIMBA. Y IeJbHas TEIJI0Ta bubnnorexka [JOK
17
Ccropasus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpACBaHUE
18 KPUCTANIMYECKUX ?eln YnenwHas bubmmorexa LOK
p A https://m.edsoo.ru/ff0a71d2
TEIUIOTA TIABJICHUSI
19 JlabopaTtopHas pabota "Onpenenenue bubnmoreka [JOK
yAeJIbHOW TEIIOTHI TUIaBJICHUs Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3zoBaHue U KOHACHCAIHSL. bubmuorexa [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas temnora
napooOpa3oBaHUs U KOHJEHCAIIUH. bubmuoreka [IOK
21
3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS https://m.edsoo.ru/ff0a786¢
0T aTMOC(EepHOTO JaBICHUS
2 BrnaxnocTs Bo3ayxa. Jlaboparopnas bubnmoreka [JOK

pabora "OnpeneneHue

https://m.edsoo.ru/ff0a7628




OTHOCUTEJBbHOM BJIAXKHOCTH BO3/1yxa"
Pemenue 3amau Ha onpeencHue

bu6mmoreka [IOK

23 BJI&JKHOCTH BO3J1yXa https://m.edsoo.ru/ff0a5800
[TpuHIHIB pabOTHI TETIOBBIX bubnmoreka [JOK
24 nsurareneif. [laposas TypOuHa. https://m.edsoo.ru/ff0a5800
JIBuraTesb BHyTPEHHETO CTOPAHUS
KII/ TermoBoro nBurarens.
25 Tenﬁomﬂe BI/IFa”f“[eJ'II/I U 3alluTa bubnmorexa LIOK
A o . https://m.edsoo.ru/ff0a7c7c
OKPY>KaIoIIe cpebl
2% 3aKOH COXpaHEHUs U MIPEBPAIICHUS
SHEPTUHU B TEILIOBBIX MpoIeccax
[ToaroroBka Kk KOHTPOJILHOM paboTe
27 1o TeMe ""TeryioBbIe SABICHUS. bu6mmoreka [IOK
N3meneHne arperaTHbIX COCTOSIHUI https://m.edsoo.ru/ff0a83f2
BenlecTna”
KonTponbHas pabota mo Teme
28 "TenJI;OBLIe SIBJI;GHI/ISI HN3menenue Eubmorexa IIOK
s " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHMI BeIlecTBa
Onekrpusanus Ten. [[Ba pona bubnnoreka [JOK
29
DIIEKTPUYECKUX 3apSa0B https://m.edsoo.ru/ff0a7c7c
Ypok-uccnenoBanue "IneKTpuszaius bubnuotexa [JOK
30 TeJ UHIYKIUEN U ITpU https://m.edsoo.ru/ff0a7c7c
CONPUKOCHOBEHHUH"
31 B3anmopeincTBre 3apsyKeHHBIX TEll. bubnnorexka [JOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DJIEKTPUYECKOE TOJIE.
3 HarnpsikeHHOCTB DJIEKTPUYECKOro bubnnoreka [JOK
noss. [IpuHImMn cynepno3uuu https://m.edsoo.ru/ff0a8a0a
AIEKTPUUYECKUX MOJIeH
Hocutenu snekrpuyueckux 3apsjios.
TP A bubmuorexa [JOK
33 DneMmeHTapHbIi 3apsa. CTpoeHue

aToMa

https://m.edsoo.ru/ff0a87e4




[IpoBOIHUKYN W TUAAEKTPUKU. 3aKOH bubmuoreka [JOK
34
COXpaHEHUs JIEKTPUYECKOro 3apsaa https://m.edsoo.ru/ff0a8ef6
Pemenue 3a1a4 Ha npuMEHEHUE bubnunoreka [HOK
35 .
CBOMCTB JIEKTPUUECKHUX 3aPsI0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKUH TOK, YCIOBUS €0
36 C ecIT)BOBaHmI I/IC”IgILIHI/IKI/I bubmorexa [IOK
v ’ https://m.edsoo.ru/ff0a95a4
ANEKTPUUYECKOTO TOKa
37 JleCTBUS DIIEKTPUYECKOTO TOKa bubmorexa LIOK
P hitps://m.eds0o.ru/ff0a96b2
VYpok-uccnenosanue "Jleiicrpue
38 Z)J'IpeKT I/IlleCIilOFO nonﬂJ}:I[a MPOBOJHUKHU 1 bubnmorexa LIOK
p " POBOA https://m.edsoo.ru/ff0a87e4
U JTUDJICKTPUKHU
39 DNEeKTPUYECKHUI TOK B METaJLJIaX, bubnunoreka [JOK
JKUIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DnekTpruyecKkas Lenb U €€ COCTaBHbIE bubnunoreka [JOK
4acTu https://m.edsoo.ru/ff0a87e4
Cuna toka. JlaGopaTopHas pabora
41 "Usmepenue u e}; J'II/Ip OBallfI)I/Ie CHJIBI 0.5 bubmmorexa LOK
" p Perymp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DIEeKTPUUYECKOE HaAIIPSKEHUE.
Bonsr™metp. JTaboparopHas pabota bubnnoreka [JOK
42 " 0.5
H3mepenue u peryanpoBaHue https://m.edsoo.ru/ff0a9%14
HarpsKeHus"
43 CornpoTHBiIeHHE TPOBOTHUKA. bubnmoreka [JOK
VY 1enpHOE CONPOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHnas pabora "3aBUCHMOCTh
AIEKTPUIECKOTO COMPOTUBIICHUS bubnmoreka [JOK
44 1
IPOBOJIHUKA OT €r0 JJIWHBI, ILIOMa N https://m.edsoo.ru/ff0aa738
ITONIEPEYHOI0 CeYEHUsI U MaTepuaa”
3aBUCUMOCTb CHJIBI TOKA OT
bu6mmorekxa [IOK
45 HanpspkeHus. 3akoH OMa 1715 yyacTka

e

https://m.edsoo.ru/ff0aad4a




JlaGopaTopHas pabota
"UccnenoBanue 3aBUCUMOCTH CHJIbI

bu6mmoreka [IOK

46 TOKa, HAYIICTO HEPE3 PesucTop, ot https://m.edsoo.ru/ff0aa04e
COMPOTHUBIICHUS PE3UCTOPA U
HanpsbKeHUs Ha pe3ucrope”
[TocnenoBarenbHOE U NapAIIIEIBHOE bubmmoreka [JOK
47
COEIMHEHUS IPOBOJTHUKOB https://m.edsoo.ru/ff0a87e4
Jlaboparopuas padota "IIpoBepka
48 MpaBUJIa CIOXKEHUS HAMIPSIKEHUN TTPU bubnuorexa [JOK
IIOCJIEOBATEIIBHOM COCTUHEHUN IBYX https://m.edsoo.ru/ff0aaaS8
pe3ucTopoB”
Jlaboparopnas padora "IIpoBepka
49 IIpaBUJIa I CHJIBI TOKA IIPU bubnuoreka [IOK
napajuielIbHOM COEIUHEHUU https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3aga4 Ha npuMEHEHNE
50 3aKOHa OMa21 st a3JII)I/IqH0r0 bubmorexa [TOK
AT p https://m.edsoo.ru/ffQaaf8a
COEJIMHEHHUSI TIPOBOJHUKOB
51 PaGoTta u MOIITHOCTH ANEKTPUIECKOTO bubnuoteka [JOK
Toka. 3akoH Jxoys-JleHna https://m.edsoo.ru/ff0ab124
Jlaboparopnas pabota "Onpenenenue
52 a60TpLI I/Irlx)do PII)OCTI/I BHCKTpI/II‘[{eCKOFO bubmorexa [TOK
p " B p https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUYECKHE IEeTH U MOTpeOuTenn
53 3JIeKTTqueCK0171 i{e TUU B 61:1):IT bubmorexa [TOK
p p Y. https://m.edsoo.ru/ff0ab660
KopoTkoe 3ambikanne
s4 [TocTostHHBIE MarHUTHI, UX bubnmnoreka [JOK
B3aUMOJICICTBHE https://m.edsoo.ru/ff0a87e4
55 VYpok-uccnenosanue "N3yuenue bubnmoreka [JOK
MMOJICH TTOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
56 MarnuTtHoe noje. MarHuTHOE moJie bubmuorexa [JOK

3eMJIH ¥ €ro 3HaYCHHE JJIs1 )KU3HHU Ha

https://m.edsoo.ru/ff0acOba




57

58

3emie

IToaroroBka K KOHTPOJILHOM paboTe
110 TeMe "DIIEKTPUUYECKHUE 3apsiIbl.
3apshKeHHbIE Tella U UX
B3aumoercTBus. [locTOsTHHBIN
AJIEKTPUYECKUM TOK"

KonTponbnas pabora no teme
"DeKTpUUECKUE 3apsIbl.
3apsiKeHHbIE TeNla U UX
B3aumoiercTBUs. [locTOsTHHBIN
aneKTpudeckuid Tok" / Beepoccuiickas
poBepouHas paboTa

bubmuorexa [JOK
https://m.edsoo.ru/ff0abd2c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abea8

59

60

Pesepubiit ypok. Pabora ¢ Tekctamu
o teme "[locTosiHHBII
anekTpuueckuii Tok" / Beepocceuiickas
poBepoyHas paboTa

OmneIT OpcTena. MarauTHoe nose

3JIEKTPUYECKOTr0 TOKa MarautHoe
ITOJIC KaTYIIKHU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0acdc6

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

61

62

63

[IpuMeHeHne >EeKTPOMarHiuTOB B
TexHuke. JJaboparopHas pabora
"U3ydeHnue neicTBUsI MArHUTHOTO
OJIsl HA MPOBOAHUK C TOKOM"

DNEeKTPOABUTATETb IOCTOSIHHOTO
ToKa. Mcnons3oBanue
ANIEKTPOABUraTeNEed B TEXHUUECKUX
YCTPOWCTBAaxX U Ha TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHncTpynpoBaHnue u u3ydyeHue
paboThI ekTpoaBuraresns"”
OmnsiTel @apanes. 3akoH

3JEKTPOMAarHUTHON MHIYKIUU.
[IpaBuno Jlenna

0.5

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

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0a87e4




Dnekrporereparop. Crocoos
MOJTyYEHUS AIEKTPUUECKOI SHEPTUH.

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

64
DNEeKTPOCTaHIIMH Ha BO30OHOBIISIEMBIX
HMCTOYHHUKAX YHEPTUU
[TonroroBka K KOHTPOJIBHOU paboTe bubmumoreka [IOK
65 1o TemMe "DIIEKTPUUECKHUE U 1 https://m.edsoo.ru/ff0acb14
MAarHUTHBIC SBJICHHS"
KonTponbhas padbota no teme
66 "SJI;eTIE)T HI/II)I}IIe:KE/)Ie I/IT\/[a;[HHTTIiIe 1 bubnmorexa LIOK
p" https://m.edsoo.ru/ff0acb14
SIBJICHUSI
Pesepubiit ypok. Pabora ¢ Tekctamu bubnnoreka [JOK
67 n n 1
110 TeMe "TeIuioBbIe ABICHUS https://m.edsoo.ru/ff0accSe
63 PesepBHrlit ypok. Paborta ¢ Tekctamu 1
1o TeMme "MarHuTHbIC IBIICHHS"
OBUIEE KOJIMYECTBO YACOB I10 63 14.5

[NPOTPAMME




9 KVIACC

KoaunuyecTBO Yacon DJIeKTPOHHbIE
Ne Hara uudgposbie
u/n Tema ypoka Beero Ko;nponbm,le HpﬁaKaneCKne WIYMEHHS  0GPA3OBATEIbHBIE
padoTbI padoThbI pecypebi

MexaHn4ecKoe ABMKCHHUE. 1 bubnunoreka LIOK
MarepuanbHas TOYKa https://m.edsoo.ru/ff0ad474
Cucrema orcuera. OTHOCUTEILHOCTD 1 bubmuoreka [{OK
MEXaHUYECKOI'0 JBUKCHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE NTpsIMONIMHEITHOE 1 bubnnorexa [JOK
JBHKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE IIpSIMOJIMHENHOE

BI/FI)>KCHI/I€ I()I e Hflffl M MTHOBEHHAS 1 Bubmaorexa LIOK
A - ~pea https://m.edsoo.ru/ff0ad474
CKOPOCTb
IIpssMosIMHENHOE PAaBHOYCKOPEHHOE 1 bu6mmoteka IIOK
JIBIOKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh IPSIMOITHHEHHOTO

aBPII)O CKO Ic;HHoro BHOKCHHS 1 bubmiorexa LJOK
p yeKop A ) https://m.edsoo.ru/ff0ad8d4
I'paduk ckopoctu
JlaGopaTtopHnas pabota "Onpenenenne
YCKOPEHHUS Tena pU 1 1 bu6muoreka [JOK
PaBHOYCKOPEHHOM JABUXEHUHU 10 https://m.edsoo.ru/ff0adb18
HAKJIOHHO# IIJIOCKOCTH"
CBo0OoxHoe mmagenue tei. OnbITh 1 bu6nunorexa LIOK
Iammnes https://m.edsoo.ru/ff0ad8d4
PaBHOMEpHOE ABMXKEHUE TTIO
okpyxHoctu. [lepuon u yactora 1 bubmuotexa [JOK
oOpamienus. JIuneiHas u yriaosas https://m.edsoo.ru/ff0ae176
CKOpPOCTH
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LleHTpOCTpEeMUTENBHOE YCKOPEHHE
ITepssiii 3akoH HetoToHA. BexkTop

bubnunoreka LIOK

1 CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoi1 3akon Herorona. bubmunoreka [IOK
PaBHOelcTBYIOIIIAS CHIIa https://m.edsoo.ru/ff0ac72a
13 Tperwnii 3akon HproTOHA. bubmmoreka [JOK
Cynepno3unus cun https://m.edsoo.ru/ff0ae982
14 Pemienue 3a1au Ha mpuMeHEHUE bubmmoreka [JOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6e
bubnunorexka LIOK
15 Cuna ynpyrocru. 3axon I'yka https://m.edsoo.ru/ffO0aeca?
16 Pemenne 3agau mo teme «Cuna bubnunoreka LIOK
YOPYTOCTHY https://m.edsoo.ru/ff0ad8d4
JlabGopaTtopHas pabota «OrnpeneneHue bubnnorexa [JOK
17
JKECTKOCTH MPYKUHBD» https://m.edsoo.ru/ff0aee28
bu6nunorexa LIOK
18 Cuna Tpenus https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TPEHUSD https://m.edsoo.ru/ff0afa26
20 JlaboparopHas pabota "Onpenenenue bubmuoreka [IOK
Kod(puImeHTa TpeHHs CKOJIbKECHHS" https://m.edsoo.ru/ff0af8be
P "3
21 Huorona, Crura ynpyrocru, Cuna Butmiorera LIOK
"o ynpy ’ https://m.edsoo.ru/ff0afb8e
TpEHUs
Cuita ec 3aKOH BCE oro
22 TSII/II“J:)T;:;I[I);(H ;’21?0 elfmi ]ZBol\éI(/)IpEOEO bubmorexa I[JOK
’ p A https://m.edsoo.ru/ff0af044
naJeHUs
VYpok-koH(pepenus " J[Buxkenue ten
23 B(]);)prl“ rpg)BI/II)TauHHOHHﬂoro LIEHTpa bubmorexa I[JOK
" https://m.edsoo.ru/ff0ad8d4
(Conneunas cucrema). ["asmakTukm
24 Pemenwne 3agau mo Teme "Cuna bubnuoteka [JOK

TAXKECTHU U 3aKOH BCCMHUPHOT'O

https://m.edsoo.ru/ff0af5{8




TATOTEHUS"
[TepBast kocMHuYecKasi CKOPOCTb.

bubnunoreka LIOK

2 HeBecoMocTh U eperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJIbHOW TOYKH.
AOCOII0THO TBEPIOE TEIIO.
26 PaBHoBecue TBépHOFO Tena c Bubmaorexa ITOK
.. o P https://m.edsoo.ru/ff0afe36
3aKpEIIEHHOW OChIO BPAILICHMUSI.
MowmeHT cuibl. LleHTp TsKECTH
PaBHOBecue MaTepuaJIbBHOW TOUYKH.
AOCOII0THO TBEPIOE TEIIO.
27 PaBHoBecue TBépHOFO Tena c Bubmiorexa IOK
.. o P https://m.edsoo.ru/ff0ad8d4
3aKPEIUIEHHOI OCBIO BpalllCHUS.
MowmeHT cuinbl. LleHTp TsKECTH
73 Pemenne 3anau 1mo reme "MoMeHT bubnunoreka LIOK
cuibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
IToxroroBka Kk KOHTPOJIBHOU paboTe IO
29 TelVJIle "MexaHHqGCK(I))e I[BI/I)KGII;I/IC Bubmnorexa HOK
N " ' https://m.edsoo.ru/ff0b0408
BzaumoneiicTeue Ten
KonTponbHas pabora mo teme
30 "MCXIZ.HI/I‘IGCK(I;C BIDKCHUE bubmiorexa LJOK
N a " ) https://m.edsoo.ru/ffOb06ec
BzaumoneiicTeue Ten
Wmmynbc Tena. UMITyabe cuibl. 3aK0oH
31 cox ZHGHHS{ UMII J'sza Yupyroe u bubmmorexa LJOK
p y . Py https://m.edsoo.ru/ffOb07fa
HEYTIPYTroe B3auMOJICHCTBHE
3 Pemenne 3ama4 mo teme "3akoH bubnunorexa LIOK
COXpaHEHHUs nMIyJbca' https://m.edsoo.ru/ff0b096¢c
Ypok-koHpepennus "PeaktuBHOE bubnmnoreka [JOK
33 "
JIBW)KEHUE B IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0ad8d4
bubnunorexa LIOK
34 Mexannyeckas paboTa U MOIITHOCTh https://m.edsoo.ru/f0b0a84
35 PaboTta cUIIBI TSDKECTH, CHIIBI bubnunorexa LIOK

YOPYTOCTH U CUJIBbI TPEHUS

https://m.edsoo.ru/ff0b0db8




JlaGopaTtopHas pabora «OnpeneneHue

36 paboThI CUIIBI TPEHUS TTPU bubnmnoreka HOK
PAaBHOMEPHOM JIBUKEHUHU TeJIA 1O https://m.edsoo.ru/ffOb0db8
TOPU30HTAILHON TOBEPXHOCTHY

37 CBs13b PHEPTUH U PabOTHI. bubnmnoreka HOK
[ToTeHIanpHas SHEPrust https://m.edsoo.ru/ffO0bOdb8

33 Kunernueckas sneprus. Teopema o bubmmoreka [JOK
KMHETUYECKON SHEPruu https://m.edsoo.ru/ff0b0c32

39 3aK0oH COXpaHEHUs YHEPTUHU B bubnnorexa [JOK
MEXaHUKE https://m.edsoo.ru/ffOb0c32
JlaboparopHas pabota «3yuenue bubnnorexa [JOK

40
3aKOHA COXPAaHEHUs SHEPIUM» https://m.edsoo.ru/ffOb12fe

A1 KoiebarenbHoe IBUKEHHUE H €TO bubnunorexka LIOK
XapaKTEpUCTUKU https://m.edsoo.ru/ffOb1858

42 3aryxaromue KoueoaHus. bubmuoreka [IOK
Brinyxnennsie koneOanus. Pesonanc https://m.edsoo.ru/ff0b20f0

43 MareMaTH4eCcKuil U NPy KUHHBIN bubmmnoreka HOK
MasiTHUKHU https://m.edsoo.ru/ff0b0c32
VYpok-uccienoBanue «3aBUCUMOC

44 nep I/I:oHa I?o;ega:;ﬁ (<)<T )IfeIZTI;I(I\(:CTITIB bubmmorexa LIOK

pHOa https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MacChl TPy3a»

45 [IpeBpamienue 3Hepruu npu bubmmnoreka HOK
MEXaHUYECKUX KOJEOaHUIX https://m.edsoo.ru/ff0b0c32
JlaboparopHas padota «Onpenenenue

46 ‘{aCTOI”)FI: I/Ipﬁeﬂlfo a £o§e62§1/111171 o buGmuorexa [JOK

pHoz https://m.edsoo.ru/ffOblaec
MPY>KUHHOTO MAsITHUKa»
JlaGopaTtopHnas pabota «IIpoBepka

47 HE3aBUCHMOCTHU NeproJia KojaeOaHHii bu6muoreka [JOK
rpy3a, IOABEIIEHHOTO K HUTH, OT https://m.edsoo.ru/ff0b197a
MaccChl Tpy3a»

48 Mexanundeckue BoHbI. CBOMCTBA bubnuoreka [JOK

MEXaHUYCCKUX BOJIH. HpO,I[OJ'IBHI)Ie n

https://m.edsoo.ru/ffOb2 1fe




MOTIEPEYHbIE BOJIHBI
Ypok-koHpepenius "MexaHndecKue

bub6nmoreka [IOK

49 BOJIHBI B TBEPOM Telie. CelicMuueckue https://m.edsoo.ru/ff0b0c32
BOJIHBI"

50 3ByK. PactipocTpanenue u oTpakeHue bubmuorexa [JOK
3BYKa https://m.edsoo.ru/ff0b0c32
Ypok-uccnenoranue "Habmonenue bubmmoreka [JOK

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

5o I'pomKkOCTB 3ByKa M BBICOTA TOHA. bubmmoreka [JOK
AKYyCTHYECKUI pe30HaHC https://m.edsoo.ru/ff0b0c32
Ypok-koH(pepeHmus "YbpTpa3Byk u bubnnorexa [JOK

53 "

HH(]pa3ByK B MPUPOJIC U TEXHUKE https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOMU paboTe Mo
54 Telv?e "3aKoHbI COngHeHl/IfL P bubmuorexa [JOK
" https://m.edsoo.ru/ffOb25f0
MexaHnueckre KoueOaHusi U BOJTHBI
KonTponbHas pabota mo Teme
55 "3a1<01:1)ﬂ,1 coxpapHeHmI. Mexannueckue bubmorexa [JOK
" https://m.edsoo.ru/ffOb25f0
KoJie0aHusl U BOJHBI

56 DIIEKTPOMarHUTHOE TOJIE. bubmuoreka [IOK
ONEeKTPOMarHUTHHIE BOJHBI https://m.edsoo.ru/ffOb2abe

57 CBolIICTBA 3JIEKTPOMAarHUTHBIX BOJIH bubmoreka LOK

https://m.edsoo.ru/ff0b25f0
Ypok-konpepentus "llkana

53 3JIEKTPOMArHUTHBIX BOJIH. bubnmnoreka [JOK
Hcnonb3oBaHue 31EKTPOMAarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJI1 COTOBOI CBsA3U"

VYpok-uccnenosanue "M3yuenue
PO A y Bu6miorexa [[OK
59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6¢c
MTOMOIIbI0 MOOMIIBHOTO TenedoHa
60 Pemenue 3agau Ha onpeneneHue

HaCTOTHhI U JJIMHBI 3H€KTpOMaFHHTHOﬁ




BOJIHBI
DNeKTpOMarHuTHas MPUPO/ia CBETA.

61 CxopocTtb cBeTa. BonHoBbIE cBOMCTBA bubmmorexa LIOK
P | https://m.edsoo.ru/ff0b31d0
cBeTa
Ucrounuku cBeta. [IpsMonuneitHoe
62 acrpocTpaHeHUe CBIG)Ta 3aTmMeHus bubmorexa LIOK
pacupoctp ' hitps://m edsoo.ru/ff0b3658
Counna u JIynsl
3aKOH OTpa)KEHUs CBETA. 3epKaia.
63 PemeHHep3aILaq Ha HpI/IMeHerI){I/Ie bubmorexa [JOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHHsI CBETa
64 [Ipenomnenue cBera. 3aKOH bubnnorexa [JOK
[PEIOMIIEHHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonnHOE BHYTpEHHEE OTPAKEHUE CBETA.
65 HCHOJII:BOBZHEIC HOJIHOIPO BHYTPEHHETO buGnuorexa [JOK
https://m.edsoo.ru/ff0b3c5c
OTPa)KE€HHUS B ONITUYECKHUX CBETOBOAAX
JlaboparopHnas pabota "HccrnenoBanue
66 3aBUCHMOCTH yTJjia MPETOMICHHS bubnmnorexa [JOK
CBETOBOIO JIy4a OT yIJia IMaJeHus Ha https://m.edsoo.ru/ffOb25f0
rpaduile "Bo3ayx-cTexiao""
VYpoxk-koHpepennus "Hcnonp3oBanue
67 H(E)J'IHOFO B(IE I; GEHCFO OTpaXKEHUS: bubmmorexa LIOK
yIp P s https://m.edsoo.ru/ff0b25{0
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b
but6mmorekxa [IOK
68 JIunzel. OnTUyeckas cuiia JIMH3bI https-//m.edsoo.rw/fOb3f2c
. bubnunorexa LIOK
69 [TocTpoenue n3o0pakeHUi B IMH3AX htps-//m.cdsoo.ru/ffObddda
JlaGopaTtopHnas pabota "Onpenenenne
70 dox Ic)Horl(:)) aCETOSIHI/ISI u OI;)ITJIIJHGCKOﬁ buGmuorexa [JOK
Y P . " https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOTIIECH JTUH3BI
7 Ypoxk-koH(pepennus "Onrtuyeckne bubmmoreka [JOK
JMH30BbIe TPUOOpH" https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak onrtuueckas cucrema. 3peHue bubnmoreka [JOK




https://m.edsoo.ru/ff0b4684

Ypok-koupepenmus "JlepexTo

bubnunoreka LIOK

3 3penusi. Kak coxpanuts 3peHue" https://m.edsoo.ru/ff0b25f0
Paznoxxenne 6eoro cBeTa B CIIEKT).

74 OnbiTel HetoToHA. CriokeHne bubnuorexa [JOK
CIIEKTpaJbHbIX I[BETOB. /ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaboparopHas pabota "OnbITHI 110

A3JI0)KEHUI0 OETIoro CBETAa B CIIe
75 gOCJ;[ );(H;I:IIIO B;IT; i : ;[e]TSOBHHKITIPHI;I( bubmorexa LIOK
p = pea b https://m.edsoo.ru/ffOcOe2a
HaOJII0JIEHUH Yepe3 [IBETOBbIE
buabTpH"
Ypok- "B
o | oo omonne o 10K
e https://m.edso00.ru/ff0b25£0
uHTepdepeHiys u qudpaxius

77 OmnsiTel Pesepdopaa v mianerapHas bubmuorexa [IOK
MOJICJIb aTOMa https://m.edsoo.ru/ff0c12a8

78 ITocrynatel bopa. Moaens atoma bopa
Hcnyckanue u MOrJIonIeHUE CBeTa

79 aTOI\ZOM KBanTb1 anlleﬁqanﬂe bubmoreka LOK

) ) https://m.edsoo.ru/ffOc144c
CIIEKTPbI

30 Ypok-npaktukym "Habmnronenue bubmuoreka [IOK
CIIEKTPOB UCITYCKaHUs" https://m.edsoo.ru/ff0c1550

81 PagnoaktuBHOCTD U €€ BUIBI bubmorexa TIOK

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

82 Crpoenue atomHoro siapa. Hyknonnas bubnuotexa [JOK
MOJEIb https://m.edsoo.ru/ff0c18ac

23 PanuoaxkTuBHBIE TPEBpAILICHHUS. bubmuorexa [JOK
H3oTonbl https://m.edsoo.ru/ffOclal4

’4 Pemienue 3ajau o teme: bubnuoreka [JOK
"PagmoakTuBHBIE TpEBpalcHUs " https://m.edsoo.ru/ffOc1b4a

85 ITepuon nonypacmnana




Ypok-koHpepennus "PagnoakTiBHBIC

86 U3JIyYeHUS B IPUPOJIE, MEIULIMHE bubmorexa LIOK
YHCHIUA B [IPHPOJE, ’ https://m.edsoo.ru/ff0c2126
TEXHUKE
SnepHble peakuyu. 3aKOHBI
87 ccflx paHeHIEH 3au51 OBOT'0 M MacCOBOTO bubmorexa LIOK
P Pl https://m.edsoo.ru/ff0c1c58
qyucen
OHeprusi CB3U aTOMHBIX s1ep. CBs3b bubmmoreka [JOK

88
MAacCChl ¥ DHEPTUU https://m.edsoo.ru/ffOc1d7a

89 Pemenue 3amgau no reme "Snepuoie
peakun"

90 Peakuuu cunrtesa u nenexus saep. bubnnorexa [JOK
Ucrounuku sueprun CosiHIA U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypok-koHpepenus "Anepuas

91 sHepreTuka. JlercTBus bubnuoreka [IOK
PaAOAKTUBHBIX U3Iy4YEHUN Ha KUBBIC https://m.edsoo.ru/ff0b25f0
OpraHu3msI"

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

9 TeMe "DJIEKTPOMAarHUTHOE TOJIE. bubmmnoreka HOK
DIIeKTPOMarHUTHBIE BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanTOBBIC siBIEHUS"

KonTponbHas pabota mo Teme

93 "DJIeKTPOMarHuTHOE TIOJIE. bubnmnorexa [JOK
DJIEKTPOMAarHUTHBIE BOJHBI. https://m.edsoo.ru/ff0b25f0
KBanTtoBbI€ siBIEeHUS"

[ToBTOpeHue, 06ob1IIEHNE.

94 Jlabo ETO HI:Ie a6I§TBI o Kypc bubmorexa HOK

" p pu p " ypey https://m.edsoo.ru/ff0c245a
BsanmoneilicTBue Ten
[ToBTOpenue, o6o6meHue. Pemenue

95 acquII){Hx 1/1’ Ka‘-IeCI”II‘IBCHHBIX 3a/1a4 1o bubmorexa HOK
p " " A https://m.edsoo.ru/ff0c2572
teme "TemnoBsie Mpoecchl

96 [ToBropenue, 0600meHue. Pemenne bu6nuorexa [IOK

PACUCTHBIX U KAYCCTBCHHEBIX 3aJia4 110

https://m.edsoo.ru/ff0c2a22




teme "KIIJ] TermioBeIx gBurareiei"
IToBTOpenue, 0600eHNE. Permenue

bu6nmoreka [IOK

97 pacqe"THHx Y Ka4ECTBEHHBIX 3a'x'[at1 1o 1 https://m.edsoo.ru/f0c2b30
teme "KIIJI 3nekTpoycTaHOBOK
I1 000 .
98 JaGopatopimie paboTs 10 kype | | Buorexa LIOK
" paTop P " ypey https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBJICHUS
[ToBTOpeuue, 0600meHue. Padora ¢
99 TGKCT&E&H HO,TeMe HéaKOHBI 1 bubnnorexa [JOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHHUKE
[ToBTOpenue, 0600meHue. Padora ¢
100 TGKCT&E&H HO,TeMe {'J;(0ﬂ66aHHs{ u 1 bubnnorexa [JOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
IToBTOpenue, 060061eHne. Padora ¢
101 TeKCTaE/II/I o TeMe f'Ié?BeTOBL.Ie 1 Bubmorexa HOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
IToBTOpenue, 06001eHNEe. PaboTa ¢
102 TeKCTaE/II/I 0 TEME 'I'I;(BaHTOBaﬂ " 1 Bubanorexa LIOK
" https://m.edsoo.ru/ff0b25{0
anepHas pusuka
OBIIEE KOJIMYECTBO YACOB I10 102 27

I[TPOTPAMME
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