MUHHCTEPCTBO [TPOCBEIIEHUSI POCCUCKON ®EJEPALUH
MUHUCTEPCTBO OBPA30BAHUSI CAPATOBCKOMU OBJIACTU

MAOY "JIunuei ""3Be3ga"

PACCMOTPEHO COI'JTJACOBAHO YTBEPXJIEHO
PykoBogurens LIIMO 3amMecTUTeb JUPEKTOpa ﬂl/lpe/K’I‘Op
g no YBP TS,
- Tepexona E.IT. % »/f?//z/ 3axaposa 1.B.

[Iporokon Ne 7

73
oT « A7 »

2.4

Ipukas Ne 6¥
or«2S »_ 0, 2025t

Tumodeera M.E.

20251 T1porokon Ne .2

oT« %y  LF 2025T

JOKYMEHT NOAMNMCAH
QNEKTPOHHOW MOAMUCHLIO

CepTudpmukat: 008285C8F59A90CBAF59A9D1BFD246830A
Bnapeneu: 3axapoBa ViHHa BuktopoBHa
[evictButeneH: ¢ 24.04.2025 no 18.07.2026

PABOYAS IPOTPAMMA
(ID 8649197)

yueOHoro npeamera «®@usuka. ba3oBbiii ypoBeHb»

IJIA 00ydamuxes 7-9 Kiaccos

MO «I'opon Capato»
2025 ron



MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHHS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMMbl BOCIUTaHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuetoM (enepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
KOHIIEMIINH MpernoaBaHus yaeOHoro npeamera « Du3ukay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaMpaBieHO Ha (HOpPMUPOBAHHE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOY4YalOIIMXCS WU OpPraHMU3alfi0 HU3y4YCHUs
Gu3MKN Ha NEATEIbHOCTHOM OcHOBE. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4YeHHUS, a TAKKe
MEXKMPEIMETHBIE CBS3H €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEAMETOB HAa YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOoro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYCHUS TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHs MPEAMETHOTO COACPKAHHS U
yueTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpaMmma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTENIO B CO3/IaHUU paboyeli mporpaMmmbl 0 y4ueOHOMY MPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
MPEIMETOB, MOCKOJbKY (PU3MUECKHE 3aKOHBI JIeKaT B OCHOBE IIPOLIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OHoJIoruel, acTpoHOMUEH ©  (GU3UISCKOU
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHOHAy4YHYIO KapTUHY MHpa,
IpeoCTaBsieT HauboJiee SCHble O00pas3lbl MPUMEHEHHUS HAay4HOTO METOJa
MO3HAHUA, TO €CTh CII0CO0Aa MOTYyYEHHUs] JOCTOBEPHBIX 3HAHUI O MUPE.

Opnna U3 riaBHBIX 337a4 (Pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH H
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpeJrojaracT OBJIaJCHUE
CIICYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBACHATH SIBJICHMUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEJOBAHMUS;



HHTCPIIPCTUPOBATh MNAHHBIC W HCIOJIb30BAaTh HAYYHBIC 10Ka3aTCIIbLCTBA
AJIS1 TIOJTYYCHU ST BBIBOJIOBY.

[lenn wu3yueHuss (PU3MKM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
OIlpelesieHbl B KOHIEMIMU TMpernofaBaHus ydyeOHoro mnpeamera «Dusmka» B
oOpa3zoBaTenbHBIX oOpraHuzamusx Poccuiickoit @enepanuu, peann3yroNMx
OCHOBHBIE 00111e00pa30BaTeIbHbIE IPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHne HHTepeca M CTPEeMJICHHs OOYy4aromMXCsl K HaydYHOMY
U3yYEHHUIO TPHUPOJBI, PAa3BUTHE UX HUHTEIUICKTYyaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIE TMO3HaHUs U (OPMUPOBAHUE
HCCIIEIOBATENECKOTO OTHOIIICHHUS K OKPYKAIOIIUM SIBICHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHMS Kak pe3yJbTaTa H3y4YCHUS
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;
dbopMupoBaHUE TPEACTABICHUNA O POIHM (U3UKU U1 PA3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MpPEACTaBICHUWM O  BO3MOXKHBIX  cdepax  Oyaymien
npo(hecCUOHATIBHON JesATENbHOCTH, CBA3aHHON C (PU3UKOM, MOATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a]1ayu:

npuoOpeTeHNe 3HAHUW O JUCKPETHOM CTPOCHHMHM BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, JJEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NPUOOPETCHUE YMEHHI OMUCHIBATH U OOBACHATH (DM3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB pEIICHUS MPOCTEHIINX pacUYeTHBIX 3a1ady ¢
UCITI0JIb30BAaHUEM bu3nIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHU HAOII0IaTh MPUPOTHBIC SIBJICHUS W BHITIOJIHATH OIBITHI,
nabopatopHble pabOTBl W AKCIEPUMEHTANIbHBIC HCCIEIOBAHUS  C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOCHHE TPUEMOB paboThl ¢ MH(popmaluel hU3NIECKOro COACpIKaAHUSA,
BKJIFOYasi HHPOPMAITHIO O COBPEMEHHBIX JOCTIKEHUAX (PU3HUKH, aHATU3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO cO chepamu TpodeCCHOHATIEHON ESITEIbHOCTH, CBI3aHHBIMHU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (PU3NYECKO HAYKH.



Oo011ee ynCiIo 4YacoB, PEKOMEHAOBAHHBIX ISl M3Y4YeHUs (PU3UKH Ha 0a30BOM
ypoBHe, — 238 vacoB: B 7 kiacce — 68 "wacoB (2 yaca B Henmeno), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Tpennaraemselii B mporpaMMe mo (pusuke mnepeueHb J1abopaTopHBIX padoT U
OMBITOB SIBJISIETCS PEKOMEHIATEIbHBIM, YUYUTEb JIEIAET BHIOOP MPH MPOBEACHHUU
71a00paTOpHBIX pPabOT U ONBITOB C YYE€TOM HHIUBUIYaJIbHBIX OCOOEHHOCTEN
oOyJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHMi, MperIaraéMbelX B pamKax
OCHOBHOT'O FOCYAapCTBEHHOr'0 3K3aMeHa 10 (U3HKE.



COAEPXKXAHUE OBYUYEHUA

7 KIIACC
Du3uKa u e€ poJib B IO3HAHUM OKPY/KAIOLIEro Mupa.

®uszuka — Hayka O mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEMIOBbIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMWUUHBIL. M3MmepeHue Quanyueckux BelWyuH. DuUznyeckue
npudopsl. [lorpemHocTs u3mMepeHnii MexyHapoiHasi cucteMa euHuIl.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT TMPUPO.Y.
EctecTBeHHOHAy4YHBI METOJl TO3HAHMA: HAONIOEHWE, TMOCTAHOBKA HAY4YHOTO
BOMPOCA, BBIIBI)KEHUE TUTIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIOTE3, 0ObICHEHNE
HaOmoaaemMoro siBiaeHus. Onucanue GU3NUecKuX SIBICHUM ¢ MOMOIIbIO MOIeNen

Jlemoncmpayuu.

1. MexaHuyeckue, TEIUIOBbIE, DJJIEKTPUYECKHE, MAarHUTHbIE, CBETOBBIC

SIBJICHUSL.
2. ®duznueckue nMpuOOPHI U MPONEAYpa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopnwie pabomul u onvimaul.

1. OmpeneneHne UEHbI I€IEHUS MIKaJIbl U3MEPUTEIBHOTO TpUOOpa.

2. H3mepenue paccTOsTHUN.

3. H3mepenue 00bEMa KUAKOCTU U TBEPAOTO TENA.

4. OmnpeneneHue pasMepoB MAJIbIX TEN.

5. M3mepenue Temmeparypbl HpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIEpaTyphl.

6. IIpoBeneHue uccnenoBaHus MO NPOBEPKE THUIIOTE3BI: JAJTBHOCTH MOJIETA
IapuKa, MyImEeHHOTO TOPU30HTAIbHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
MyCKa.

IlepBoHaya/ibHbIE CBEACHUS O CTPOCHUH BelleCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJNbl, HX pa3Mmepbl. OMbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxxkenne yactul BemlecTBa. CBS3b CKOPOCTH JBWUKEHHUS YaCTHI[ C
temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumonelicTBue uacTHil
BEILECTBA: MPUTSKEHUE U OTTAJIKUBAHHE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJKOCTEH M TBEPJbIX
(kpucTamnmyecknx) Tesl. B3anMoCBsA3b MEXy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysun.



3. HabGmomenue ~ siBmeHWW,  OOBSCHAIOMIMXCS  MPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).

2. OmnbITHI 10 HAOJIIOACHHUIO TEIUVIOBOIO PACIIMPEHUS Fa30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO IPUTSIKEHUS.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpelHsAsI CKOPOCTh NPU HEPAaBHOMEPHOM IBHKEHHHM. Pacder myTtu u
BPEMEHU JIBUKCHHUSL.
SlBnenne nHepuMM. 3aKOH HMHEpUUHM. B3aMMoAenCTBHE TENl KaKk NPUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIC
00BEMa BEIIECTBA.
Cwita Kak XapakTepUCTHKa B3auMoAeuCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenue cuwibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHUS W CHUJIa
TsokecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cuil. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOro JIBHXKEHUS Tela.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HabOnroneHue U3MEHEHUs] CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Cno)xeHue cuJj, HapaBJIEHHBIX MO OAHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimol.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmpeneneHue CpeHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa 1o
HAKJIOHHOM TIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO TeNa.

4. OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMarivn)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. ONbITBIL, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBXKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

JlaByieHUe TBEPABIX TeJI, *KUJAKOCTEH U ra3oB.



JlaBnenue. CriocoObl YMEHBITICHUS ¥ YBEIMYCHU JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHHSI raza OT oObema, TemmepaTypbl. llepenaua naBieHus
TBEPJIBIMU TEJIAMH, KUJKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHHe. [IpUUMHBI CyIIECTBOBAHHUS
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JleficTBHE XKUAKOCTH M ra3a Ha MOrPYyKEHHOE B HUX TeJo. BriTankuBaroias
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCUMOCTb JABJICHUS Ta3a OT TEMIIEPATYpPHI.

[lepenaua naBiaeHUs )KUAKOCTHIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne NeUCTBUSA aTMOCHEPHOTO JABICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U TIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.
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8. YCIOBHE IUIaBaHUs TEJN: IUIABAHUE WJIM MOTPYKEHUE TEI B 3aBUCHMOCTH
OT COOTHOUIIEHUS IUTIOTHOCTEHN TeJa U KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
JKUJIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIBL, IEUCTBYIOIIENW HA TEJIO
B JKMJKOCTH, OT MaccChl Tena.

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIPEIICIIEHUE €€ TPY30IOABEMHOCTH.

PaGora 1 MOIIHOCTB. JHEpPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio

paBHOBecus pbluara. l[IpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.



«3omotoe mpaBmwio» MmexaHuku. Kosdduuuent monesHoro nelictBus (nmanee —
KIIJI) mpocthix Mexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U TEXHHKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUsI MEXAHUYECKON SHEPIUH.

8 KUIACC

TenJioBbIe AIBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mogenu TBEPAOTO, >KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEILECTBA.
Kpucrannnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, XKHIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKON TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsiss sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonudecTBo TemnoTsl. YaenbHas TEMIOEMKOCTh BEUIECTBA. TeraooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHUS OT aTMoc(epHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEILUIOTa CTOPAHMSL.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAHEHUS U MPEBPAILECHHS YHEPTUH B TEMJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenue nuddysun.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro pacupeHus Teul.

W3meHenue naBieHUs Ta3a MpU U3MEHEHHHM 00bEMa M HArpeBaHWM HIIU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPATYPHI.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
OMnBITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE IINPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUsT BHYTPEHHEH OHEpPruM Tella B pPe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METAJUTMYECKUM LIHTUHIPOM.

Onpenenenue yAaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

DJIeKTpUYecKre U MATHUTHBIE SIBJICHHSI.

OnekTpuzanms Tenl. J[Ba poaa dIEKTpHUECKUX 3apsaiaoB. B3aummopeictehe
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

Onektpuueckoe mnojne. Hanpsok€HHOCTH 3nekTpudeckoro mods. IIpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIeH (Ha Ka4eCTBEHHOM YPOBHE).



Hocurenu 3ieKTpUUecKUX 3aps/ioB. DJIEMEHTAPHBINA AJNEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpoBogHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIEHCTBUS AIIEKTPUYECKOTO TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIECHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COECIUHEHHE
IIPOBOJIHUKOB.

PaGora u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenna.
DnexkTpuyecKre enu U NOTPEeOUTENH IEKTPUUECKoil sHeprun B ObiTy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [|eiCTBME MarHUTHOTO MOJIA HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS ANEKTPUUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKHUX 3apsI0B.
[IpOBOAHUKY U TUDIIEKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 2I1eKTpUIEeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHUs MOJIOCOB MAarHUTA.

W 0 N U kAW

O = =)
a U A W N B O



17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe 1osie Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DNeKTpOreHepaTop MOCTOSIHHOIO TOKa.

Jlabopamopuvie pabomul u onvimaol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u npoBepka padOThI JIEKTPUIECKOMN 1IETH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI MPOBOAHUKA OT €ro [JIMHBI, IUIOWAAU MONEPEYHOTO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PEe3UCTOp.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aWMO/ICHCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHUTHOTO TMOJs  TIOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnBITEL, JI€MOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI  B3aUMOJEHCTBUS
KATYIIKM C TOKOM M MAarHuTa OT CHJIbI TOKAa W HanpaBJEHUsS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

MexaHu4ecKkue siBJICHUSA.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBH>KeHUE. HepaBHOMEPHOE NpsIMONIMHENHOE JIBHKeHUE. CpelHsas U MIHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. (CBoOoHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIunenHas u yriioBasi CKOpocTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

IIepseiit 3ak0H HproToHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHPHOIO TATOTEHUS. YCKOpPEHHUE CBOOOHOIO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpanieHus. MoMeHT cuibl. LleHTp TsxecTu.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMaNbHAs PHEPTUS TEJa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIIH. [oTeHIIManbHas SHeprus cxaTor npyxuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCYETA.
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CpaBHEHHME TyTe W TPAEKTOPUN JBHXKEHHS OJHOTO M TOTO JK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHM4eCcKuX SIBICHHM, MPOUCXOIAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JBUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKEHUH TeEJIA M0 IEUCTBUEM
IPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaJIbHEUIIEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OmpeneneHue CpeaHE CKOPOCTH CKOJIBKEHHS OpycKa WM JBHKCHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABMIXKEHHH 0€3
HayaJbHONU CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKU BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie pabOThl CHJIBI YOPYTOCTH TpU TMOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.
11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.
MexaHn4yecKkue Ko1e0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyJa. MaTeMaTudeCKui U IPYKUHHBIM MasTHUKH. [IpeBpamenne
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIONIEpEeYHble  BOJHBL. JInMHA BOJHBI M CKOPOCTh €€ PacupOCTpPaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. I'pomMKOCTh 3Byka U BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TEJT MO JEHUCTBUEM CHUJIBI TSHKECTU U CHUIIBI
YIOPYTOCTH.

HabGnronenue xonebanuii rpy3a Ha HUTH U Ha MIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHve dYacToThl W Mepuoja KoJieOaHUM MaTeMaTH4ecKOro
MasTHHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Irpysa.

5. IIpoBepka HE3aBUCHUMOCTH MepHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipys3a.

6. OnbITbI, JI€MOHCTPUPYIOLIME  3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

DJIEKTPOMATHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoja cera. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
CgeToBbBIE SIBJICHUS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~ cBera.  [IpsmonuHenHoe
pactnipoctpanenue cBeta. 3atmenust Connia u Jlynsl. Otpaxenue cBeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPaKE€HUS B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HptoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300paskeHU ¢ TOMOIIIBIO JINH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens riia3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCUMOCTH YIjla OTpPaXEHHUs CBETOBOTO Jydya OT yrJia
naJICHUs.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepgoBaHue 3aBUCUMOCTH YIJIa MPETOMJIEHUS CBETOBOTO Jiy4ya OT yrIJjia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.
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4. IlomydeHnue n300pakeHUM C MOMOIBIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSHMS M ONTUYECKOM CHIIBI COOMparoIen
JIMH3BL.

6. ONBITHI IO PA3JI0KEHUIO OEJI0Tr0 CBETa B CIEKTP.

7. OnbITBI O BOCHPUSTHIO LIBETA MPEAMETOB MPU UX HAOIIOACHUM uYepe3
I[BETOBBIC (DPUIIBTPBHI.

KBaHToOBbBIE sIBJICHMS.

OmnbiTel Pe3zepdpopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue 1 MOTJIONIeHHE cBeTa aToMOM. KBaHTHI. JIMHEWUYaThle CIIEKTPBI.

PagnoaktuBHOCTh. Anbda, OeTa- U ramma-usinydeHus. CTpoeHue aToMHOTO
anpa. Hyxionnas wmopens artomHoro sAxpa. Msorombsl.  PamnoaxkTuBHBIE
npespaiuenus. [lepuoa nonypacnaga aTOMHBIX sJIEp.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHs 3apsA0BOIO M MACCOBOIO YHCEIL.
OHeprus CBs3M aTOMHBIX sfep. CBsA3b MacCel W DHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU Ha KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U TOTJIOLIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTtp BOAoOpoJa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYATHIX CIIEKTPOB U3IIyYCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOIMINKA MOAYJIb MIPEAHA3HAYEH JI1 CUCTEMATHU3aluu
U 000OuIeHHs]  MPEAMETHOTO  COJAEpKaHUs M OIbITa  JESTEeNIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH JAHHOTO MOJYJIA PEaJu3yOTCd U CUCTEMATU3UPYIOTCS BUABI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYyYHBIX METOOB HCCIEAOBAHUS



SBJICHUA TIPUPOABI M TEXHUKH, OBIAJCHUE YMEHUSMH OOBACHITH (HU3UUECKHE
SBJICHHSI, TIPUMEHSS TIOJyYCHHBIE 3HAHUWSA, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBEHHBIC U IKCIIEPUMEHTATbHBIC.

[TpuHIMIIHATBFHO NEATEIHHOCTHBIA XapakTep JaHHOTO pas3fielia peaan3yeTcs
3a CU€T TOro, YTO OOYyYaIOUIUECS BBIMONHSAIOT 3aJaHWsI, B KOTOPBIX UM
npeJiaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrmo3HaBaTh M HAYYHO OOBSICHATH
dusznyecKre SIBICHHS B OKPYIKAIOIEH MPUPOJIC U TOBCETHEBHOM JKU3HH,

UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIICOBAHMS (DU3UUECKUX SBICHUH, B TOM
qHCIIe IJIS1 IPOBEPKU TUIIOTE3 U MOJIYYCHHUSI TEOPETUUESCKUX BHIBOJIOB,;

OOBSCHATh HAYYHBIC OCHOBBI HaNMOOJIEE BaXHBIX JOCTHKCHUA COBPEMEHHBIX
TEXHOJIOTHHA, HAIPUMEP, MPAKTUICCKOTO HCIIOIh30BAHUS PA3IMYHBIX HCTOYHUKOB
HHEPTrUM Ha OCHOBE 3aKOHA MPEBPAICHUS] U COXPAHEHMSI BCEX M3BECTHBIX BUIOB
HHEPTUHU.

Kaxmas w3 TeM MJaHHOTO MOMYJS BKIIOYAET AKCICPUMEHTAIBHOE
UCCIIeIOBaHUE 000O0IIaroero xapakrepa. Moaynb 3aBepIIaeTCs MPOBEICHUEM
JIMarHOCTUYECKOU U OLIEHOYHOM pabOThI 32 KypC OCHOBHOT'O O0IIEro 00pa3oBaHuUsl.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT copMUpOBaHbI CIEAYIOUIUE JTUYHOCTHBIE PE3YJIbTATHI B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3nuecKoil HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHUSA:

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYpPBIL;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS M  JIMOLHUOHAJIBLHOIO
0/1aromoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBuUi 0O€30IacHOro IOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBaHHOCTh HaBbIKA pe(dIeKCUU, NpPU3HAHME CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTU€ B pEUICHUM NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W



COIMAIPHONW HAIPABICHHOCTH, TPEOYIONIMX B TOM 4YHCIEC U (U3HUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOoheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAlMS Ha MPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajgad B
00JIacTH OKpY’Karollel Cpeabl, IUIAHUPOBAHUS IOCTYNKOB W OILICHKH UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJI00AILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTeW ux

pelieHus;

e §8) ajanTanuM K M3MEHSAKOIIMMCH YCJIOBHAM CONHAJIbHOM M NPUPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICUCTBUU MPU BBINOJHEHUU UCCIECIOBAHUN U
POEKTOB (DM3UYECKON HAMPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX,

e - TIOBBIIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
NeATEIIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUINYECKUX 0OBEKTAX U SIBICHUSAX;

e - OCO3HaHME ACPHUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
bu3uKu;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIB30BaHUEM (PU3NYECKUX 3HAHUN;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOCHHUS TpoTrpaMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  y4eOHbIC  JICWCTBUS,  PETYJIATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

ITo3HaBaTe/IbHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue JelicTBUA:
eBBISIBJISITh M XapaKTEpPHU30BaTh CYIIECTBEHHBIE TMPU3HAKK OOBEKTOB
(s1BIEHUI);



eyCTaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KiaccU(UKAUM, OCHOBAHUS IS
000OIICHHS U CPaBHEHHUS;

*BBISIBIIATh 3aKOHOMEPHOCTH U MPOTHBOPEUUS B pacCMaTpUBACMBIX (paKTax,
JTAHHBIX U HAOJIOACHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

*BBISIBIIATh PUYMHHO-CIIC/ICTBEHHbIE CBSI3U TNPU HM3YYCHUH (HU3HUUYECKUX
SABJICHUM M TPOIECCOB, JIeJIaTh BBIBOJbI C HCIOJIB30BAHUEM JICIYKTHUBHBIX H
WHJYKTUBHBIX  YMO3aKJIIOUEHUM, BBIJBUIAaTh TUMIOTE3bI O  B3aUMOCBS3AX
(bU3MYEeCKUX BEJIUYUH;

¢CaMOCTOSITEJIBHO BBIOMPATh CIIOCO0 pelieHus: yueOHoM (hu3ndeckoil 3agauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILICHUS, BHIOOpP Hanbojee MOIXOSIIETO C
y4ETOM CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarebcKme 1eiiCTBUSL:

*HCII0JIb30BATh BOMPOCHI KaK UCCIEAOBATEIbCKUI HHCTPYMEHT MTO3HAHUS;

e[IPOBOJUTH IO CAMOCTOSITEJIbHO COCTABJIECHHOMY IUIAHY OIIBIT, HECIOKHBIN
(bU3UYECKUIl IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEOBAHUE (PU3UUECKOTO SIBICHUS;

eOI[CHUBAaTh HA NPUMEHUMOCTh U  JOCTOBEPHOCTh  HUH(POPMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

«CaMOCTOSITENIBHO (POopMyNIMpoBaTh 0OOOIIEHUS U BBIBOJABI 10 PE3yJIbTaTaMm
MPOBEIEHHOTO HAOIIOCHUS, OTIbITA, UCCIICIOBAHUS;

e[IDOTHO3UPOBATh  BO3MOXHOE  JajbHEWIlee  pa3BUTHE  (U3UUECKUX
MPOIIECCOB, a TaKXK€ BBIJABUTATh MPEIINOJIOKEHUS 00 WX Pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nunopmanmueii:

e[IPUMEHSTh Pa3JINYHbIE METO/bl, MHCTPYMEHTBI M 3alpOChl MPU IOUCKE U
oTOOpe MH(POPMALIUU WU AAHHBIX C YYETOM MPEASIOKEHHON yueOHOH (hr3MUecKoit
3a/1aui;

eQHAJTM3UPOBATh, CHUCTEMATHU3MPOBATh U HHTEPIPETHUPOBATH HH(POPMAIIUIO
pPa3TUYHBIX BUJOB M (POPM MIPENCTABICHNUS,

eCaMOCTOSITEJIBHO ~ BBIOMpATh  ONTHUMAJbHYIO  (QOpMYy  MpEICTaBICHUS
uHpoOpMallMu W WJUTIOCTPUPOBATH pEIIacMble 3a7a4d HECJIIOXKHBIMH CXEMaMHu,
JTyarpaMMaMu, HHOUM rpadukoi u ux KOMOWHAITUSIMH.

KoMMyHUKATHBHBIC YHUBEPCAJIbHbIE Y4eOHbIE T1eHCTBHS:

eB XO0JIc OOCYXJEHHUS y4eOHOTO MaTepHuaya, pe3yJbTaToB JAa0OPATOPHBIX
paboT M MPOEKTOB 3aJaBaTh BOIPOCHl MO CYHIECTBY OOCYXKIAa€MOMl TeMbl U
BBICKa3bIBaTh WJICW, HAllCJICHHbICE Ha pelIeHWe 3aJaud U TOJJIepKaHue
OJ1aroKesIaTeIbHOCTH OOIIEHHS;

¢COIOCTABIIATH CBOU CYXKJICHUS C CYKJACHUSIMHU JPYTUX YYaCTHUKOB JIMAJIOTra,
OOHapYy>KUBaTh Pa3JIMUNE U CXOJCTBO MO3UITHI;

eBBIPAXKATh CBOIO TOUKY 3PEHUSI B YCTHBIX U MMUCHhbMEHHBIX TEKCTAX;



eITyOJIMYHO MPEACTABIATH PE3yIbTaThl BHIMOIHEHHOTO (DU3MYECKOrO OMbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

*[IOHMMATh U MCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHON W UHAUBHIYyaTbHOM
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpoodiaembl;

eIIPUHUMATD LI€JIH COBMECTHOM /IE€ATENbHOCTH, OPIaHU30BBIBATh JCHCTBUS T10
e€ JOCTM)KEHHUIO: PACIpElesIATh pPOJIM, OOCYXJaTh MPOLIECCHl U PE3yIbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATH CBOIO YacTh Pa0OTHI, JOCTHrasi KaueCTBEHHOTO pe3ylibTaTa Io
CBOEMY HAIIPaBICHUIO M KOOPIWMHHUPYS CBOM ACHCTBUS C APYTUMH YJICHAMHU
KOMAaH/IbI;

*OIICHUBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENTEHO C(POPMYITHPOBAHHBIM yUACTHUKAMHU B3aMMOCHCTBHSI.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBHH

Camoopranuzamnus:

BBISBJIATH POOJIEMBI B dKU3HEHHBIX U YUYEOHBIX CUTyalUsIX, TPEOYIOIUX IS
perieHus pU3NIECKUX 3HAHMI;

*OPUEHTHPOBATbCA B  PA3IMYHBIX  MOAXOJAaX  MPUHATHS  PEIICHHM
(MHIUMBUYaJIbHOE, IPUHATHE PELIEHUS B TPYIIIE, IPUHATUE PELICHUHN rPpyIIon);

¢CaMOCTOSITEJIBHO COCTABJIATh AJITOPUTM pelleHHs] (PU3MUecKOor 3adauu WIn
IUIAaHa UCCIIEJOBaHUs C YYETOM HMEIOIIUXCS PEeCcypcoB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh IIpeijiaraéMble BAPUAHTHI pEICHUM;

eJICTIATh BHIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIIICHUE.

CaMOKOHTPOJIb, IMOLMOHAJIBLHBIN HHTEJJICKT:

JJaBaTh JICKBAaTHYIO OLIEHKY CUTYyalliy U Npejiararh IjaH €€ N3MEHEHNS,

eOOBSICHATh  NPUYUHBI  JOCTHXKEHUS  (HEAOCTHUKEHUs)  pe3yibTaToB
NesATEIbHOCTH, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

*BHOCUTh KOPPEKTHBBI B ACSATENBHOCTH (B TOM YHCJI€ B XOJ BBIIOJHEHHUS
(U3NYECKOTO HCCIEIOBAaHUS WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
M3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

*OIICHUBATh COOTBETCTBUE PE3YyJIbTAaTa LIEIU U YCIOBUIM;

*CTaBUTH CE0S1 HA MECTO JPYroro 4ejaoBeKa B XOJ€ CIopa WIH AUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JIPYroro;

e[IPU3HABATh CBOE MPABO Ha OMIMOKY MPH pelIeHUH (PU3NYECKUX 3a]a4 UK B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE 7K€ MPABO APYIOro.

INPEAMETHBIE PE3YJIBTATDBI



K xonIy 00yuenus B 7 Kjacce peaMETHBIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

*HICIIOJTH30BATh MOHATHS: (PH3UYECKUE M XUMUYECKUE SBJICHUS, HAOII0ICHHUE,
HKCIIEPUMEHT, MOJIe]b, THUIOTE3a, €IUHMIIBI (U3HMUECKUX BEIUYUH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE, KUAKOE, ra3000pa3Hoe),
MEXaHUYECKOEe JBWKEHUE (pPaBHOMEPHOE, HEPaBHOMEPHOE, MPSMOJIHHEHHOER),
TpPaeKTOpHsI, paBHOACHCTBYIOIIAs cuia, nedopmarus (ympyras, IIacTUYECKas),
HEBECOMOCTbH, COOOIIAIOIINUECS COCY/IbI;

epaznuyaTh siBICHUA (Iu(dy3usi, TEIIIOBOE IABUKEHUE YACTHUI] BEIECTBA,
paBHOMEpHOE JBMKEHUE, HEPABHOMEPHOE JBUKEHUE, UHEPIUS, B3aUMOJICHCTBUE
TEJ, paBHOBECHE TBEPABIX TEN C 3aKPEIUICHHOW OCBIO BpalllCHHs, Iepeaada
JaBJICHUS TBEPABIMUA TEIAMH, JKUIKOCTAMU W Ta3aMH, aTMoc(epHOe maBlICHHE,
IJIaBaHUE TeJ, TMpEeBpalICHUS MEXaHWYECKOM DHHEpruu) MO ONUCAHUI0 HX
XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JIaHHOE
(bu3HUECKOe SIBJICHHUE;

epaCmo3HaBaTh TPOSBICHHEC W3YYCHHBIX  (U3UYECKUX  SBICHUUA B
OKPYXAaIOleM MHUpPE, B TOM 4YHCIIe (U3UYCCKUE SIBICHHUS B MPHUPOJE: MPUMEPHI
JBIDKEHUS C PA3IMYHBIMU CKOPOCTSIMH B JKMBOM M HEXHBOUW MPHUPOE, JEHCTBUE
CWJIbl TPEHHUS B TIPUPOJIC U TEXHUKE, BIUSHUE aTMOC(PEPHOTO JAABICHUS HA KUBOM
OpraHu3M, IJIaBaHWE pPBIO, PHIYarm B TeEJIC YEJIOBEKA, MPH 3TOM IEPEBOAWTH
MPAKTUYECKYI0 3aJady B Y4eOHYIO, BBIJEHATh CYIIECTBCHHBIC CBOMCTBA
(mpu3HaKu) HU3MYECKUX SIBICHHUIM;

*ONUCHIBATh M3YUYCHHBIC CBOMCTBA Tel M (DU3UYECKUE SBIICHUS, HCTIOIB3YS
dbu3nyeckrue BeIWYMHBI (Macca, OO0BEM, IUIOTHOCTH BEIISCTBA, BPEMs, IIyTh,
CKOPOCTb, CPEIHSSI CKOpPOCTh, CHJIa YIPYTOCTH, CHJa TSDKECTH, BEC Tena, Chja
TpeHUs, JaBicHUE (TBEPAOTO TeNa, >XKUIAKOCTH, Ta3a), BHITAIKUBAOIIAS CHIIA,
MEXaHHUYeCKass padoTa, MOIIHOCTb, IIJICYO CHIIBI, MOMEHT CHJIbI, KO3 HIIUEHT
MOJIE3HOTO JIEUCTBUSI MEXaHU3MOB, KHHETHUECKas U TTOTCHIIMAJIbHAS SHEPTHsl), IPU
OTMCAHWH TIPABHJIBHO TPAKTOBATh (PU3UYECKUN CMBICIT HCIIOJIB3YEMbIX BEIIMYHH,
uX OOO3HAUCHHUS W EIUHUIBI (U3UYCCKUX BEIWYUH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIONTUE TAHHYIO0 (DU3UYCCKYIO BETUYHMHY C IPYTMMH BETMYUHAMHU, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;

eXapaKTEPHU30BaTh CBOWCTBA TeJ, (PU3NYECKHE SIBICHUS M TIPOIECCHI,
UCIIOJIb3Ys TIPABWJIA CIIOXKEHUsSI CHJI (BIOJb OJIHOM TpsiMoif), 3akoH ['yka, 3aKoH
[Tackansi, 3akoH Apxumeaa, MPaBUJIO pPaBHOBECHsS phiuara (0J0Ka), «30J0TOE
MPaBUJIO» MEXAaHWKH, 3aKOH COXPAHEHUS MEXaHWYECKOW JHEPruu, IMPU STOM
JaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alUCBHIBATh €T0 MAaTeMAaTHYECKOE
BBIPKCHHUE;



¢00BSACHATH (PU3UUECKHUE SBICHUS, MPOLECCHl U CBOWCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE€ CHTyalUld NPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BbISABIATH
INPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE M3 1—2 JTOrMYECKHX IIaroB
C onopoi Ha 1—2 U3yyeHHBIX CBOMCTBA (PU3NUECKUX SIBICHUHN, (PU3NUECKUX 3aKOHA
WU 3aKOHOMEPHOCTH;

epelIaTh pacu€THHIC 3aa4u B 1—2 NEHCTBUS, UCTIOIB3YsI 3aKOHBI U (POPMYIIHI,
CBSI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a YCJOBHS 3a/ladyd
3aIliChIBaTh KPATKOE YCJIOBHE, MOACTABIATh (PU3NUECKHUE BEIUYUHBI B (DOPMYJIBI U
IPOBOANUTH PacU€Thl, HAXOAUTh CIIPABOYHBIE JIaHHBIE, HEOOXOIUMBIE JIJISl PEILICHUS
3a]1a4, OLICHUBATh PEATMCTUYHOCTD MOTYYEHHON (PU3NYECKOMN BETNUHNHBI;

epacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh TMPU [OMOIIA
(U3MYECKUX METOJI0OB, B OIHMCAHUM MCCIEIOBAHUSA BBIIEIATh IMPOBEPSIEMOE
OpEaNoioKeHne (TUIOoTe3y), pa3iuyaTh M HHTEPIPETHUPOBATh IOTYYCHHBIN
pe3yJIbTaT, HAXOAUTh OLUMOKHU B XOJI€ OIbITA, JIeJaTh BHIBOBI IO €r0 Pe3yJIbTaTaM;

[IPOBOJIUTH OMBITHI 110 HAOIIOJECHUIO (PUBUYECKUX SBICHUN WIH (PU3HUECKUX
CBOMCTB Tell: (OpPMYyJIHpPOBATH MPOBEPSAEMBIC MPEANOJIOKEHUS, COOUpaTh
YCTAaHOBKY W3 TMPEIIOKEHHOT0 OO0OpYIOBAaHMS, 3alMCHIBATH XOJ OIbITa U
(GbopMyIIMpOBaTh BHIBOJIBI;

*BBITIOJHATH NPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Tella, 00bEMa,
CWJIbl U TEMIIEPATypbl C HCIOJb30BAHUEM AHAJIOTOBBIX M IU(POBBIX MPUOOPOB,
3aMKChIBATH NTOKA3aHMS MPUOOPOB € YUETOM 3aJaHHON a0COJIFOTHOW MOrPEIIHOCTH
VU3MEpPECHUMN;

*[IPOBOJUTH HCCIIEIOBAaHHE 3aBUCUMOCTH OJHOW (PM3MYECKON BETUUYHHBI OT
JIPYroi ¢ MCMOJIb30BAaHUEM NPSAMBIX U3MEPEHUHN (3aBUCUMOCTH IIyTH PABHOMEPHO
JBIKYILIETOCS Tela OT BPEMEHM JIBHXKEHMS Tesa, CUJIbI TPEHUS CKOJIbKEHUS OT
Beca Teja, KayecTBa 00pabOTKH MOBEPXHOCTEN TE€N M HE3aBUCUMOCTHU CUJIbI TPEHUS
OT IUIOIIAaAY COIPUKOCHOBEHHS TE€J, CHJIbl YIPYTOCTH OT YJJIMHEHHUS IPY>KHUHBI,
BBITAJIKMBAIOIIEH CWIbI OT 00bE€Ma MOrpYyKEHHOM YacTH Tejda U OT IUIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Te€Ja, OT TIIyOMHBI, HA KOTOPYIO
MOTPYKEHO TEJO, YCIOBUH TIJIaBaHUS TEJ, YCIOBUM paBHOBECHS pblyara v 0JIOKOB),
y4acTBOBaTh B IJIAHUPOBAHUM Y4EOHOTO HMCCIEIOBaHUs, COOMpPATh YCTAaHOBKY WU
BBIMIOJIHATh ~ U3MEPEHUs, CleAys MpeajoKEHHOMY IUIaHy, (PUKCHUpOBaTh
pe3ynabTaThl  MOJYYEHHOW 3aBUCUMOCTH  (PU3MYECKMX BEJIUYUH B  BHUJE
NPEeMJIOKEHHBIX Tabimui, W TpadukoB, JenaTb BBIBOABI 10 PE3yJbTaTaMm
UCCJIeI0BAHNUS;

e[IPOBOJNTH KOCBEHHBIE M3MEpPEHUsI (PUINUYECKUX BEIUYUH (TUIOTHOCTH
BEILECTBA JKUJAKOCTM M TBEPAOrO TeEJA, CUJIA TPEHHUS CKOJIbKEHUS, IABJICHUE
BO3/lyXa, BBITAJKMBAIOLIAs CHJIA, JEHUCTBYIOIIAs Ha IOTPYKEHHOE B KUIKOCTh
T€I0, KOA(PPUIMEHT MOJE3HOr0 JEHUCTBUS MPOCTHIX MEXAaHU3MOB), ClEnys



MPEIIOKECHHOW ~ WHCTPYKIIMU: TPU  BBIMOJHEHWHM U3MEPEHHH  CcOOMpaTh
AKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIISTH 3HAUEHUE UCKOMOU BEIMYUHBI;

ecOOIOAATh MpaBUiia TEXHUKH OE30MAaCHOCTH MpU padboTe ¢ J1abopaTopHBIM
000py0OBaHUEM;

eyKa3blBaTh MPUHIUIBI JCUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChI, TEPMOMETp, TUHAMOMETpP, COOOIIAIOIIUECS COCYIbl, OapoMeTp, pblyar,
ITOJIBYKHEIN 1 HETIOABYDKHBIM OJIOK, HAKJIOHHAS IUIOCKOCTE;

eXapaKTEPU30BaTh MPUHIMIBI  JCUCTBUS  HM3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPON HA UX OMUCAHMS (B TOM YHUCIIE: MOAIIMITHUKH,
YCTPOMCTBO BOAOINPOBOJA, THAPABIMYECKUN IPECC, MAHOMETP, BBICOTOMED,
MOPIITHEBOM HACOC, apEOMETp), HMCIIOJB3ys 3HAHHWS O CBOWCTBax (DH3WYECKUX
SBJICHUI U HEOOXOANMbIE (PU3NUYECKUE 3AKOHBI U 3aKOHOMEPHOCTH;

[I[PUBOAUTH MPUMEPHI (HAXOAUTh UHPOPMALIUIO O MPUMEPaX) MPAKTUIECKOTO
WCIIOJIb30BaHUsI (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KU3HM i1 OOecriedeHUs
0€30MacHOCTH MpPHU OOpAIEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHHUs! 370pOBbS U COONIOACHUS HOPM 3KOJOTMYECKOrO TOBEACHHUS B
OKPYKaIOIIEN CpeIE;

eOCYIIIECTBIISAT  OTOOpP HMCTOYHUKOB HH(popmanuu B HWHTepHeTe B
COOTBETCTBHHU C 3aJaHHBIM MMOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUI
U NyTEM CpPaBHEHUS PA3IUYHBIX HUCTOUYHMKOB BBIACIATH MHGOPMAIMIO, KOTOpas
SBJISIETCS MPOTUBOPEUMBOM UITU MOXKET OBITh HEJJOCTOBEPHOM;

*HCIIOJIH30BaTh TPHU BBIMOJHEHUN YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
JUTEPATypy (PU3MYecKoro copeprKaHus, CIPaBOUYHbIE MaTE€pPHANbI, PECYPChl CETU
WNuTepHeT, BianeTb npuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;

¢CO3/1aBaTh COOCTBEHHBbIE KPAaTKUE MHCHbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHHKOB WHGMOpMAIUU (HU3HUUECKOTO COJEPKaHUs, B TOM YHUCIE
nyOJMUYHO JIeNiaTh KpaTKUE COOOIIEHMSI O Pe3yJibTaTax MPOEKTOB WM YYEOHBIX
WCCIICAOBAHNUM, NPHU STOM T'PaMOTHO HCHOJIb30BAaTh HM3YYEHHBIM NOHATUHWHBIN
anmnapar Kypca (U3MKH, COMPOBOXKAATH BHICTYIUICHHE MTPE3CHTALINEH;

e[IpY BBIMIOJIHCHUU YYEOHBIX MPOEKTOB M HCCIEIOBAHUI pacrpeneisiTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUH C MOCTABJICHHBIMU 3a/ladyaMu, CJICIAUThH 3a
BHITIOJIHCHUEM TUTaHA JCHCTBUMN, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKIJIAJ] B
JEATEIIbHOCTh  TPYIIbI, BBICTpAaUBaTh KOMMYHHUKATHBHOE B3aUMOJCHCTBUE,
YUYUTHIBAS MHEHUE OKPYKAIOITHX.

K xonIy oOyuenus B 8 kjacce npeamMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

*HCMOJIb30BaTh MOHSTHUS: Macca W pa3Mepbl MOJIEKYJI, TEIIOBOE IBUKEHUE
aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAJUIMYECKHE WU



amop(HBIC TeNa, HACHINICHHBIM W HEHACBHIMICHHBIA TMap, BIAKHOCTH BO3AyXa,
TeMrepaTrypa, BHYTPEHHSII DJHEpPrusi, TEIJIOBOM JBUraTellb, SJIEMEHTapHBIN
ANEKTPUUYECKUN 3apsijl, BJIEKTPUUECKOE TI0J€, MPOBOAHUKA U JIUIJICKTPUKH,
MTOCTOSTHHBIN AJIEKTPUUYECKUIN TOK, MAarHUTHOE TI0JIE;

epa3MuaTh SBJICHUS (TEIUIOBOE pACIIUPEHHE M CKaTue, Terlionepesaaya,
TEIUIOBOE pPaBHOBECHE, CMAyUMBAHUE, KaNWUISIPHbIC SBICHHS, HCIAPEHHUE,
KOHJICHCAIusl, IUIaBJICHWE, KpucTaum3auus  (OTBEpAEBaHUE),  KHUIIECHUE,
Teronepeaaya (TErIonpoOBOHOCTb, KOHBEKIIUS, U3IYyUEHHUE), FICKTPU3AIUS Tel,
B3aMMO/ICHCTBHUE 3apSAI0B, ICUCTBUS AJICKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/ICHCTBUE MarHUTOB, JICUCTBME MArHUTHOTO TOJISI HA MPOBOJHUK C TOKOM,
ANIEKTPOMArHWTHAs WHAYKIUS) O ONUCAHMI0 UX XapaKTEPHBIX CBOWMCTB M Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;

epaCro3HaBaTh MPOSIBIICHHE  M3YUYCHHBIX  (U3UYECKUX  SBICHUU B
OKpYXalollleM MHUpe, B TOM 4Yucjie (QU3NYECKHE SBICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSDKCHUE M KAMWUISPHBIC SIBICHUS B MPUPOJIC, KPUCTAIIBI B
npupose, wusznydenue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3bI,
oOpa3oBaHuE pOCHI, TyMaHa, UHEs, CHETa, JIEKTPUUECKUE SIBJIEHUS B aTMocdepe,
AIIEKTPUUECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE TOJIe 3eMIU, Jpeid MOITIOCOB,
pOJIb MarHUTHOTO TOJISI [JI KU3HU Ha 3emile, MOJSPHOE CHUSHUE, MPU 3TOM
MEePEeBOJIUTh MPAKTUYECKYIO 3a7adyy B Y4e€OHYI0, BBIACIATh CYIIECTBEHHbIC
CBOMCTBa (Mpu3HaKH) GU3UIECKUX SIBICHUN;

*ONUCHIBAaTh M3YYCHHBIC CBOMCTBA Teld M (DU3UUECKUE SBJICHUS, HCTIOIB3YS
dbu3nueckue BEIUYUHBI (TeMIlepaTypa, BHYTPEHHSII DJHEpPrusi, KOJIMYECTBO
TEIUIOThI, yJAENbHAsl TEIJIOEMKOCTh BEIIECTBA, YJI€NbHAS TEIUIOTA IJIaBIICHUS,
yAeNbHas TeIJIoTa NapooOpa3oBaHus, yjAeJibHAas TEIoTa CropaHus TOIUIMBA,
KOO(PGUIIMEHT TMOJIE3HOTO JCHCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTEJIbHAsS
BJI&XKHOCTh BO3/lyXa, DJJIEKTPUYECKUM 3apsll, CHUJIa TOKA, AJIEKTPUUYECKOE
HaIpsKEHUE, COMPOTUBJIEHUE MPOBOJHUKA, YIAEIbHOE COMPOTUBIICHHE BEIIECTBA,
paboTa ¥ MOIIHOCTh DJJEKTPUUECKOTO TOKa), MpPU ONHCAHUU MPABUIHHO
TPaKTOBaTh (PU3NUECKUN CMBICI HCMOJIB3YEMbIX BEJIMYMH, OOO3HAUYCHUS U
eAUHULIBI (PU3NYECKUX BEIMYUH, HAXOIUTh (POPMYJIbI, CBSA3BIBAIOIIUE JaHHYIO
bU3MYECKy0 BETUYUHY C JPYTUMH BEJIMYMHAMH, CTPOUTH T'paUKU H3yUEHHBIX
3aBUCUMOCTEH (PM3NUECKUX BEITUYHH;

eXapaKTepU30BaTh CBOMCTBA TeJ, (PUIMYECKUE SBICHUS U IPOIIECCHI,
WCIIOJIB3Ys OCHOBHBIC MOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOW TE€OPUU CTPOCHUS
BEILIECTBA, MPUHIMI CYINEPIO3UIMU MoJied (HAa KAaYEeCTBEHHOM YpPOBHE), 3aKOH
coXpaHeHHUs 3apsaa, 3akoH Oma a1l yyacTka 1enu, 3akoH [[xoyns—JIeHia, 3akox
COXpaHEHUs] JHEPTUU, MPU STOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMUChIBATh €70 MATEMATUYECKOE BhIpAKEHUE;



¢00OBSICHATh (U3UYECKHE MPOIECChl W CBOWCTBA TEJI, B TOM YHCJIE€ U B
KOHTEKCTE€ CHUTyallud MNPaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa: BbISBISATH
MIPUYUHHOCIIEACTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3 1—2 JJOTHYECKUX IIIaroB ¢
ornopoii Ha 1—2 U3ydyeHHbIX CBOMCTBA (PU3MUYECKUX SBICHUH, (PU3NUECKUX 3aKOHOB
WJIU 3aKOHOMEPHOCTEM;

epelIaTh pacu€THBIC 3aja4u B 2—3 EHCTBUS, UCTIOIB3YsI 3aKOHBI U (POPMYIIHI,
CBSI3BIBAIONTNE (PU3NYECKHE BEIWYMHBI: HAa OCHOBE aHalM3a YCJIOBHUS 3aa4d
3alUChIBaTh KPATKOE YCJIOBUE, BBISBISITH HEAOCTATOK JAHHBIX I PEIICHUS
3a/layd, BBIOMpaTh 3aKOHBI W (GOPMYJIbl, HEOOXOAMMBIE nJisi €€ pelieHus,
MPOBOJIUTH PACUEThl U CPABHUBATH MOJYUYEHHOE 3HAYCHUE (PU3NYECKON BEITMUYUHBI
C U3BECTHBIMU JIAHHBIMH;

epacCrio3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXKHO PEIIUTh MPU [OMOIIU
bu3MYEeCKUX  METOJIOB, HCIOJb3yS  OMUCAHUE HCCIEIOBAHUS,  BBIJCIATH
MPOBEPSAEMOE MPEAIOIOKEHHE, OLEHUBATh MPABWIBHOCTh MOPSAJKA MPOBEACHUS
UCCIICIOBAHMUSI, 1€J1aTh BHIBOJIBL;

[IPOBOJIUTH OIBITHI 1O HAOTIOACHUIO (PU3UUECKUX SIBJICHUN WM (U3UIECKUX
CBOMCTB Ted (KamwUISpHBIE SBJICHUS, 3aBUCHUMOCThH JABJICHHUS BO3JyXa OT €ro
o0BéMa, Temrmeparypbl, CKOPOCTH Ipollecca OCThIBAaHUS U HArpeBaHus IpHU
U3IIyYeHUH OT IIBeTa H3JIydaromiedl (MOrJIOMIAaroNIeil) MOBEPXHOCTH, CKOPOCTh
UCMApEHUs] BOJBI OT TEMIEpPaTyphl >KUJIKOCTH M IUIONIAAM €€ TMOBEPXHOCTH,
ANEKTPU3ALMA TEJI U B3aUMOJCHCTBUE AIEKTPUUYECKUX 3aPANIOB, B3AMMOJCUCTBHE
MOCTOSTHHBIX MAarHUTOB, BU3yaJIM3allisi MATHUTHBIX MOJIEA MOCTOSIHHBIX MarHUTOB,
JIEWCTBUSI MAarHUTHOTO TOJISI HA TMPOBOJHUK C TOKOM, CBOWMCTBA 3JEKTPOMATHUTA,
CBOMCTBA JJICKTPOIBUTATEINS MMOCTOSIHHOTO TOKA): (hOPMYIUPOBATH MPOBEPSIEMbIC
MPEANOJIONKEHUS, COOMpaTh YCTAaHOBKY W3 TMPEMJIOKEHHOIO 000pYya0BaHUs,
OMUCHIBATH XOJ1 OMbITA U (HOPMYJIMPOBATH BHIBOJIHI,

*BBINOJHATH MPSIMbIE U3MEPEHUSI TEMIIEPATYPhI, OTHOCUTEIBHON BIIA)KHOCTHU
BO3JlyXa, CUJIbI TOKA, HAIPSKEHUSI C UCIOJIb30BAHUEM aHAJOTOBBIX MPUOOPOB H
JATYUKOB (DU3NUYECKUX BEJIMYWH, CPABHUBATH PE3YJIbTaThl U3MEPEHUN C YUETOM
3aIaHHOM aOCOJIFOTHOM MOTPENTHOCTH;

e[IPOBOJIUTH HCCIICOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIUYUHBI OT
JPYroi ¢ HMCHOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCHUMOCTH CONPOTHUBIICHUS
MPOBOJAHUKA OT €ro JUIMHBI, IUIOAAU MOMNEPEYHOTO CEUEHHS U YACIBHOTO
CONPOTUBJICHUSI BEIIECTBA MPOBOJHKKA, CUJIBI TOKA, UIYIIETO Yepe3 MPOBOJIHUK,
OT HaNpsHKEHUSd Ha MOPOBOAHUKE, MCCIEIOBAaHUE IMOCIENOBATEIBHOTO U
MapajuieIbHOTO  COEAVMHEHUW MPOBOJHUKOB): IUJIAHUPOBATH  MCCJIEAOBAHUE,
coOMpaTh YCTaHOBKY U BBITIOJIHITH MU3MEPEHUS, CIIeIys MPEJI0KEHHOMY IUIaHY,
(bUKCUpPOBATH PE3YNIBTATHl MOJYUYEHHON 3aBUCHMOCTU B BUJE TAOJIUI] U TPaPUKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIEIOBAHUS,



e[IPOBOAUTH KOCBEHHBIE H3MEpPEeHHs] (UINYECKUX BeIMUUH (yIenbHas
TEIJIOEMKOCTh BEIIECTBA, COINPOTHBIICHHE IPOBOJHHMKA, padOoTa W MOIIHOCTH
AIIEKTPUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHHUs, COOUPaTh IKCIEPUMEHTAIBHYIO
YCTaHOBKY, Cjenysl TMpeAO)KEHHONM WHCTPYKUMU, W BBIYUCIATH 3HAYECHHE
BEJIMYMHBI,

ecOOIOAATh MpaBUiia TEXHUKH OE30MAaCHOCTH MpU paboTe ¢ J1abopaTopHBIM
000pyIOBaHUEM;

eXapaKTEepU30BaTh NPHUHLMIIBI  JEHCTBUS  M3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha WX OMHMCAHHUA (B TOM 4YHCIE: CHCTEMA
OTOIUIEHUS [IOMOB, THUTPOMETp, MapoBas TypOWHA, aMIepMETpP, BOJBTMETP,
CUETYMK  DJEKTPUYECKOM  DHEPrHH,  BJICKTPOOCBETHTEIbHBIE  MPUOOPHI,
HarpeBaTelIbHbIE 3JIEKTPONPUOOPHI (TPUMEPDI), FNEKTPUUECKUE MPEAOXPAHUTENH,
3JIEKTPOMArHUT, 3JEKTPOJBUTATENb IMOCTOSHHOTO TOKAa), HUCHOJb3ysl 3HAaHUSA O
CBOMCTBAX (PU3NYECKUX SBJIICHUN U HEOOXOIMMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

epacCmo3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M U3MEPUTEIbHBIC
npuOOpsl MO CXeMaM M CXEMaTUYHBIM PHCYHKaM (3KUJIKOCTHBIA TEPMOMETD,
TEPMOC,  IMCHUXPOMETpP, TUIPOMETP, JIBUTaTreib BHYTPEHHErO  CropaHus,
JIEKTPOCKOII, ~ PEOCTaT), COCTABJATH CXEMbl JJICKTPUYECKHX  Lemer ¢
NIOCJIEOBAaTEIbHBIM W NApAJUICIBHBIM COCIMHEHHEM 3JIEMEHTOB, pasjnyas
YCIIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUYECKUX LETEH;

*[IPUBOAUTH MPUMEPHI (HAXOAUTh HHPOPMALIUIO O MPUMEPAX ) MPAKTUYECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUSl 370POBbsI U COOJIIOJEHUS HOPM DKOJIOTMYECKOTO IMOBEACHUS B
OKPYKaIOIIEN CpeIE;

*OCYILIECTBIISATh  MOUCK HMHPOpMALMH  (PU3UYECKOTO  COAEpKAaHUA B
HHTepHeTE, HA OCHOBE NMEIOIIMXCSA 3HAHUM U ITyTEM CPABHEHUS JONOJIHUTENBHBIX
UCTOYHUKOB BBIJIEIATh MH(OPMALINIO, KOTOpas SIBJISETCS NMPOTUBOPEUMBON WIIU
MOKET ObITh HEIOCTOBEPHOM;

*HCIIOJIb30BaTh MPHU BBINOJHEHUN YYEOHBIX 33JaHUil HAYyYHO-TOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTrO COAEpKaHUsA, CIIPABOUYHbIE MaTE€pHalbl, PECYPChl CETU
WuTepHer, BianeTh NpU€MaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

eCO3/1aBaTh COOCTBEHHbIE NUCHMEHHBIE M KpATKHE YCTHBIE COOOIICHMS,
0000611ast “HOOPMALIUIO U3 HECKOJBKUX UCTOUYHUKOB (PU3UYECKOTO COACPKaHUS, B
TOM  4Yuclie MNyONUYHO  MPEACTaBIATh  PE3yJbTaThl  NPOEKTHOM  Win
UCCJIEI0BATENBCKON AEATEIBHOCTH, ITPU 3TOM I'PAMOTHO MCHOJb30BATh H3yYEHHBIN
NOHATUMHBIN  ammapar  Kypca  (U3MKH,  CONPOBOXIATh  BBICTYIUICHUE
MIPE3CHTALIUEN;



o[IpH BBIMOJHEHUH YYEOHBIX MPOEKTOB M HCCICIOBAHUM (PUINYECKUX
IPOLIECCOB  pacHpenesiATh OO0S3aHHOCTH B TIpynmne B  COOTBETCTBUU  C
NOCTABJICHHBIMHA 33Ja4aMH, CIEIUTh 3a BBIIIOJHEHHEM IUIAaHA JEUCTBUI U
KOPPEKTHUPOBATh €ro, aJIeKBaTHO OLICHMBATh COOCTBEHHBIN BKJIAJ B JIEATEIbHOCTh
I'PyIIIBL, BBICTPAaUBAaTh KOMMYHMKAaTHBHOE B3aUMOJCICTBUE, IIPOSIBIISII TOTOBHOCTh
paspemarh KOHQIHKTHI.

K xoHiy 00yueHus B 9 kiacce npeiMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTpaXkaTh C(POPMUPOBAHHOCTD Yy 00YYaIOIMXCSl YMEHUM:

eHCIIOJIB30BAaTh  IIOHATHUA: CHCTEMa OTCY€Ta, MaTepuaibHas TOYKa,
TPAEKTOPHSI, OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBUKEHUS, nepopmanus (ynpyras,
IJIACTUYECKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U
neperpy3Kku, UEHTP TAKECTH, A0COTIOTHO TBEPJOE TEJO, HEHTP TAKECTH TBEPIOTO
Tela, pPAaBHOBECUE, MEXAHWYECKUE KOJeOaHHs M BOJIHBI, 3BYK, MH(pa3ByK H
YIIBTPA3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaJIA 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M JAJIbHO30PKOCTh, CIEKTPbl MCIYCKAaHUS M TMOTJIONIEHUS, ayibda,
0eTa- U TaMMa-u3Iy4YeHUs, U30TOMbI, IAECPHAS] SHEPTETUKA;

epa3nuyaTh SBJICHHUS (PABHOMEPHOE M HEPABHOMEPHOE MPAMOJIUHEHHOE
JBUKEHHE, PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE ABM)KEHHE, CBOOOAHOE MaJcHHE
T€JI, PABHOMEPHOE JIB)KEHHE 110 OKPYKHOCTH, B3aMMOJICHCTBHE TEJl, PEAKTUBHOE
JBUKEHUE, KOJIeOATeNbHOE IBUKEHHUE (3aTyXalOIIKE U BBIHYK/ICHHbIE KOJIEOaHus ),
PE30HAHC, BOJHOBOE  JBWIXKEHUE, OTPAKEHHE  3ByKa, MPAMOJHMHEHHOE
pacnpocTpaHeHue, OTPAKEHHWE M IPEJIOMIICHHE CBETa, IIOJIHOE BHYTPEHHEE
OTpa)kKeHUE CBETA, Pa3JI0KEHUE OEJIOr0o CBETa B CHEKTP U CIOKEHHUE CIIEKTPaJIbHBIX
LBETOB, IUCHEPCHUS CBETa, ECTECTBEHHAs paJUOAKTUBHOCTb, BO3HHKHOBEHUE
JMHENYaTOro CHeKTpa M3JIyYEeHHs) N0 ONMHMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;

epaclo3HaBaTh  MPOSBICHWE W3YYECHHbIX  (PU3UYECKUX  SIBICHUH B
OKpy’KaroleM Mupe (B TOM yuciie (pU3NUecKHe SIBJICHHs B MPUPOJAE: NPUIUBBI U
OTNIUBBI, ABMKEHUE TIaHeT COMHEYHOM CHUCTEMBI, PEAKTUBHOE JBUKEHUE KUBBIX
OpraHU3MOB, BOCHPHSITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHE, CEHCMHUYECKHE
BOJIHBI, LIyHAMU, 3XO0, LIBETA TEJ, ONTUYECKHUE SIBJICHUS B IPUPOJE, OMOJIOTHYECKOE
JeHCTBUE BUAMMOIO, YIbTPadUOIIETOBOTO M PEHTTEHOBCKOTO  M3IY4YECHHIH,
€CTECTBEHHBII paJMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJAHMOAKTUBHOE
U3Jy4eHHE TPUPOJHBIX MHUHEPAJIOB, ACHCTBUE pPATUOAKTUBHBIX HM3IYyYEHUU Ha
OpraHu3M 4YeJIOBEKa), MPU ITOM IMEPEBOAUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbBIE CBOMCTBA (MPU3HAKH) (PU3MUECKUX SIBJICHUIA;

*OMKCHIBATh M3YYEHHbIE CBOWCTBA Tel M (U3NYECKUE SIBICHUS, HCIOIb3Ys
¢usznyeckue BeNWYMHBI (CPelHAssT W MTHOBEHHass CKOPOCTh Teja IMpH
HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, MepEMEIEHUE, yTh, YIJIOBas CKOPOCTb,



CHJIa TPEHUS, CUJIa YIPYTOCTH, CUja TSDKECTH, YCKOPEHHE CBOOOTHOTO MaJeHHUS,
BEC Tella, UMITYJIbC Tella, MUMITYJIbC CHJIBI, MEXaHHueckas padoTa W MOIIHOCTH,
NOTEHIMAIbHASL JHEPrusi Teja, MOJHATOIO HaJ IOBEPXHOCTBIO  3EMJIH,
NOTEHUUAIbHASI JHEPrusi C)KATOM MpPYKWHbI, KUHETUYECKAas SHEPIUs, IOJHas
MEXaHUYECKasl FHEPIUsl, NEPUO U YacTOTa KOJeOaHuM, IJIMHA BOJIHBI, TPOMKOCTh
3ByKa U BBICOTA TOHA, CKOPOCThb CBETA, MOKA3aTelb IMPEJIOMIIEHUS CpPEIbl), MPU
ONKCAaHUU TPABUIBHO TPAKTOBATh (PU3UUECKHUM CMBICI HCIIOJIB3YEMbIX BEJIHYMH,
0003HaUYeHHUs W €OUHUIBl (U3NYECKUX BEJIMYMH, HAXOAUTb (OPMYIIbI,
CBSI3BIBAIOLIUE JTAHHYIO (PU3MUECKYIO BEJIMUUHY C JAPYTUMHU BEIIMYMHAMU, CTPOUTH
rpauKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUNH;

eXapaKTepU30BaTh CBOWCTBA Tel, (UINYECKUE SBICHHUS U IPOLIECCHI,
UCIIOJIb3Ysl 3AKOH COXPAHEHUsl HEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHIUI
CYIIEpPIIO3ULIMA CHWJI, TPHUHIMII OTHOCUTENBHOCTH ['anmuies, 3axkoHsl HproTOHA,
3aKOH COXPaHEHHs UMITYJIbCa, 3aKOHBI OTPAXKEHMSI U MIPEJIOMIICHUS CBETA, 3aKOHBI
COXpaHEHUs 3apsiI0BOO U MAcCOBOT'O YHUCEN MPH SIEPHBIX PEAKIUAX, IPU 3TOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCBHIBATh €r0 MAaTEMaTHYECKOE
BBIPAKEHHUE;

«00BACHATh (U3NYECKUE TPOIECCHl M CBOWCTBAa TEJI, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallUd TNPaKTUKOOPUEHTUPOBAHHOIO  XapaKTepa:  BBISBIATH
IMPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 2—3 JIOTMYECKHX IIaroB
C omopod Ha 2-3 W3YYEHHBIX CBOMICTBAa (PU3NYECKHX SBJICHUH, (PUINUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTE;

epelIaTh PacUETHHIC 3a/1aUu (OMUPAIOITUECS HA CUCTEMY U3 2—3 ypaBHEHHUIA),
UCIIOJIB3YS 3aKOHBI U (JOPMYJIBI, CBA3BIBAIOIINE (PU3NUECKUE BEJIMUMHBI: HA OCHOBE
aHalM3a yCIOBUS 3a/layy 3allMChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEJOCTAIOIIHE
VI U30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI M (OPMYJbl, HEOOXOAUMBIE IS
pElIeHMs, MPOBOJAWUTH PACYETHI W OLEHHWBATh PEATUCTUYHOCTH IOJYYEHHOIO
3Ha4YeHUs] PU3NUECKON BEJIMUMHBI;

epacmo3HaBaTh NPOOJEMBI, KOTOpPbIE MOXHO PEIIUTh MpPU [OMOIIH
(GU3MYECKUX  METONIOB, HCIOJb3ys  ONUCAHUE HCCIEAOBAHUS,  BBIICIATH
IIPOBEPSAEMOE TPEANOI0KEHNE, OLIEHUBATh MPABHIBHOCTh TMOPSAIKA MPOBEACHUS
UCCIIEIOBaHMsI, JIelaTh BBIBOJAbI, HHTEPIPETUPOBATh PE3yJIbTaThl HAOIIOACHUN U
OIBITOB;

I[IPOBOJIUTH OMBITHI 10 HAOIIOJEHUIO (PU3HUECKUX SIBICHUN WIH (QU3UUECKUX
CBOMCTB Ten (M3ydyeHHe BTOporo 3akoHa HproTOHa, 3aKOHAa COXpaHEHMsI YHEPTUH,
3aBHCHUMOCTh TepHoAa KoJeOaHUN MPYKUHHOTO MasTHHUKAa OT MAaccChl Tpy3a U
KECTKOCTU TMPYXKUHBI U HE3aBUCHUMOCTh OT AaMIUTUTYIbl MajbIX KoJeOaHH,
IpSIMOJIMHEMHOE pacnpoCTpaHEHHE CBETa, Pas3lioKeHHe Oeoro cBeTa B CIIEKTP,
U3y4YeHUE CBOMCTB M300pa)K€HUSI B IUIOCKOM 3€pKajie M CBOWCTB HM300pa)kKeHUs



npenMera B coOMparomied JnH3e, HaONIOeHHWE CIUIOIIHBIX W JIMHEWYaThIX
CTHEKTPOB H3IIyUYEHHUs): CaMOCTOSITEIIbHO COOMpPATh YCTAaHOBKY M3 H30BITOUHOTO
Habopa 000pyI0BaHMsI, OMUCHIBATH X0/ OTBITA U €T0 PE3yNbTaThl, HOPMYIHPOBATH
BBIBO/IbI;

*[IPOBOAMUTH IPH HEOOXOAMMOCTH CEPHUI0 MPSMBIX HW3MEPEHUH, OIpeneiss
CpeqHee 3HaueHUE M3MepseMOil BenuuMHbI ((POKyCHOE pacCTOSHUE COOMparoen
JMH3bI), 000CHOBBIBATh BHIOOP crioco0a nu3MepeHus (M3MEepUTENBHOTO prubopa);

e[IPOBOJMTH  HCCJIENOBAHUE 3aBUCUMOCTEH  (PU3MUECKMX BEIMYMH C
UCIIOJIb30BAaHUEM TIPSMBIX H3MEpPEHUH (3aBUCUMOCTh IYTH OT BpPEMEHHU IpHU
PaBHOYCKOPEHHOM JBM)KEHHU 0€3 HadyalbHOM CKOpPOCTH, NEpHUoAa KoJeOaHMi
MaTEeMaTHYECKOr0 MasiTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH yTjla OTPaKEHHUs CBETa
OT yrja MNaJeHus M yria MOpeJoOMJIEHHs OT Yyrjia MaJeHusd): IJIaHUPOBAThH
UCCJIEJOBAaHUE, CAMOCTOSITEIbHO COOMPATh YCTAHOBKY, (PMKCUPOBATh PE3YJIbTAThHI
NOJyYEHHOW 3aBUCUMOCTH (PM3MYECKUX BEJIMYMH B BUAE TaOnMIl U TIpaduKoOB,
JienaTh BBIBOJIBI IO PE3YJIBTATAM HCCIIEIOBAHUS;

e[IPOBOJNTH KOCBEHHBIC M3MEpeHHs] (U3UUECKUX BEIUYUH (CpemHss
CKOPOCTh U YCKOPEHHE Tejla NpPU PaBHOYCKOPEHHOM JIBHJKEHHH, YCKOPEHHE
CBOOO/IHOTO MaJeHUs], KECTKOCTh MPYXKHUHBI, KOA(OULHUEHT TPEHUS CKOJIbKEHUS,
MeXaHuyeckas paboTa W  MOIIHOCTh, YacToTa U Mepuoj  KosieOaHui
MaTEMaTUYECKOr0 M MPYKUHHOTO MAasTHUKOB, ONTHYECKas CHJia coOMparomei
JUH3bI,  PAJAMOAKTUBHBIM  (OH):  IIAHUpPOBaTh  U3MEPEHHs,  COOHMpaTh
HKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIIOJHATH U3MEPEHMSI, CIEAYS PEATI0OKEHHON
UHCTPYKILMHU, BBIYUCIATH 3HAYEHUE BEJIWYUHBI W aAHAJIW3UPOBATh IOTYYECHHbIE
pe3yJIbTaThl ¢ YYETOM 3aJaHHOU MOTPEIIHOCTH U3MEPEHUM;

«CO0JII0/IaTh NPaBUJIA TEXHUKU O€30MaCHOCTH IMpHU padoTe ¢ 1abopaTOpHBIM
0o0opy10BaHUEM;

epa3iMyaTh OCHOBHBIE MPHU3HAKU M3YUYEHHBIX (U3MUECKUX MOJEIIeH:
MaTepuagbHas TOuKa, aDCOIIOTHO TBEPIOE TEJIO, TOUCYHBIH UCTOYHUK CBETA, JIyd,
TOHKas JIMH34, JIaHETapHasi MOJIEb aTOMa, HYKJIOHHAsI MOJIEb ATOMHOTO S/1pa;

eXapaKTepU30BaTh MPHUHIMIIBI  JCHCTBUS  W3YYCHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOWM HAa UX omucaHus (B TOM 4YHCIIE: CIIHUIOMETP,
JATYMKU TIOJIOKEHUS], PACCTOSTHUS U YCKOPEHHUs, paKeTa, 3X0JI0T, OUKH, IEPUCKOII,
¢doroanmapar, ONTUYECKHUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), wucmonb3ys 3HaHUS O CBOMCTBaX (PU3MUECKUX SBICHUM U
He00XoauMble (PU3NUECKUE 3aKOHOMEPHOCTH;

*HICIIOJIb30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOLECCOB IpHU
pelieHny y4eOHO-TIPAaKTUYECKUX 3ajlady, ONTHYECKHE CXEMbI JUIsl MOCTPOCHHUS
M300paKEHUM B TJIOCKOM 3€pKajie ¥ COOUpaIoNIeH JTMH3E;



[IPUBOJIUTH MPUMEPHI (HAXOAUTh HHPOPMAIUIO O IPUMEPAX) MPAKTUUECKOTO
UCIIONB30BaHusl (DU3MUECKUX 3HAHUW B MOBCEAHEBHOW XU3HU U OOecCTeueHUs
0e30macHOCTH TpU OOpallleHuu ¢ TpUOOpaMu M TEXHUYECKUMHU YCTPONCTBAMH,
COXPAaHEHHUSl 3J0pPOBbsI U COOJIIOJEHUS HOPM DSKOJOTMYECKOTO IOBEACHUSA B
OKpYXKarollen cpeae;

eOCYIIECTBIIATh NOMCK HH(pOpMarmu  (HU3HUUECKOTO  COJACpKaHUS B
HuTepHeTe, caMOCTOSATENBHO (POPMYITUPYS MOUCKOBBIM 3ampoc, HAXOAWUTH ITYTH
OIpeNENeHUs] JOCTOBEPHOCTH MOJYyYEHHOW MH(OpMAIMK Ha OCHOBE MMEIOIIUXCS
3HAHWU U TOTIOJHUTEIbHBIX UCTOYHHUKOB;

*HICIIOJIb30BaTh IPU BBINOJHEHUU YYEOHBIX 3a/JlaHuil Hay4YHO-TIONYJISIPHYIO
auTepaTtypy (pusMdeckoro coaepikaHus, CIpaBOYHBbIE MaTEpUaibl, PECYpChl CETU
WuTepHeT, BiaaeTh NpuéMaMH KOHCHEKTHPOBAaHUS TEKCTa, MpPeoOpa3oBaHUs
uHGOpMaIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;

eCO3/71aBaTh COOCTBEHHBIE NMHCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
MH(pOpPMAIMU U3 HECKOJIBKUX MCTOYHHMKOB (PU3UYECKOIO COJEPkKaHUS, IMyOJIMYHO
IPEACTABIATh PE3YNbTAThl MPOEKTHOM WM HUCCIENI0BATEIbCKON JIESITEIIbHOCTH,
IIPY 3TOM T'PaMOTHO MCIOJIB30BAaTh U3YYEHHBIM NOHATUMHBIN anmnapar u3y4aeMoro
paszgena (QU3MKM U CONPOBOXKJATh BBICTYIUIEHME MpE3eHTauuell ¢ ydéToMm
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/I MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
99 JIBroKeHre 1 B3aUMOICHCTBUE YaCTHII 9 1 bubnmoreka [JOK
' BellleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONIIA BettecTRa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bubmuorexa [JOK
31 Mexanrieckoe ABHOKeHHE 3 https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuna. Brager orn 14 2 https://m.edso0.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubnuorexa [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlaprerite xuAKocTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOC(epHOe AaBIeHHC 0 https://m.edso0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
>1 Paboa # MomHOCT 3 1 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 HpocTsie MexaHH3MEI > . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexattireckas oHeprits 4 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgean 1. TensioBbIe IBJICHUSA
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BeLLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
51 DJNIEKTpUUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 2 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marmutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 UIEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5



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

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHMCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI paCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3znen S. KBanToBbIC SIBJICHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHue cBeTa arToMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27



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

HOYPOYHOE INIVIAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

du3uka — Hayka 0 IPUPOJIE.
SABnenus npupoasl. Gusndeckue
SIBJICHUS

MeXﬁHI/I‘-ICCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBLIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

du3nyeckre BEITUINHEI U UX
U3MepeHne

VYpok-uccnenosanue "M3mepenue
TEMITEPATYPHI TIPU TTOMOIIIH
KHUJIKOCTHOTO TEPMOMETpPA U JaTINKa
TeMmeparypbl"”

Kak ¢usuka u gpyrue ecTeCTBEHHbBIE
HAaYKH U3Y4aroT IPUPOY.
EcrecTBeHHOHAYYHBIN METOT
no3Hanus. Onucanue GU3NIeCKuX
SIBJICHUH C TTOMOIILIO MOJIEIeH

bubmuoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccienoanue "l[IpoBepka
THIIOTE3bI: JTATBHOCTH TOJIETA IMapHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJpIIIe, YeM OOJIbIIe BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiecTBa. ONBITHI,

7 OKa3bIBAIOIIHE JUCKPETHOE CTPOECHUE bubmorexa LHOK
a IHHE TUCKD P https://m.edsoo.ru/ff09fe0a
BEIlECTBA
8 JIBr>KeHUE 4acTHIl BEIICCTBA buGnnorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 11O
9 HAOJIIOACHUIO TETJIOBOTO PaCIIUPEHUS
rasoB»
10 ArperatHble COCTOSIHHSI BEIIECTBA
B3aumocBsi3p MeX1y CBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmuorexa [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
OCc00EHHOCTH arperaTHbIX COCTOSTHUMN
BOJbI
MexaHn4eckoe ABHKEHHE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmorexa LOK
p p p https://m.edsoo.ru/ff0a05c6
NBUKEHUE
bu6nmoreka [JOK
13 Ckopocthb. EZUHUIEI CKOPOCTH
p 8 H p https://m.edsoo.ru/ff0a079c
14 Pacuet myTH 1 BpeMeHU IBIKECHUA bubmnorexa [IOK
yr p g https://m.edsoo.ru/ff0a0ae4
HNueprust. 3aKk0H HHEPIINH.
15 B3aPII)MOIleﬁCTBHe TeJ‘IpKaK MIpUYHHA bubmnorexa [IOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBHKEHUS TEIl
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmorexa [IOK
1 00beMa Tella O €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IJIOTHOCTH TBEPAOTO TEIIA»

Pemrenue 3agad mo treMme "I1IOTHOCTE

bu6mmoreka [IOK

18
BemecTna" https://m.edsoo.ru/ff0al23c
Cuiia KaK XapaKTepuCTUKa
19 B3auMoeicreug tein. Cria
ynpyroctu. 3akoH ['yka
Jlaboparopnas padota «3yueHue
20 3aBUCUMOCTH PACTSDKCHUS
(nedhopmanuu) Ipy>KUHBI OT
MPUIIOKEHHOMN CHITBD»
21 SBnenne Tarorenus. Cumia TSKECTH
CBsi3b MEX]ly CHIION TSKECTH U
22 Maccoi Tena. Bec tena. Pemenue bubmorexa HOK
' ' https://m.edsoo.ru/ff0a1778
3amay o teme "Cuiia Tsokectu"
93 Cuna TsKecTH Ha JPYTUX IUIaHEeTax. bubnnorexka [JOK
dusnuecKre XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0al502
bu6mmoreka [IOK
24 nu .
3uepetiite Cit. JiHamMomeTp https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 B .H
eC Tea. HEBECOMOTTR https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CHJI, HallpaBJICHHBIX
26 110 OO nﬂﬁi’/[)i)ﬁ P bubnmuorexa [JOK
AR TP ' https://m.edsoo.ru/ff0ala70
PaBHoOpeiicTBYIOIAs CHIT
97 Pemrenue 3agad mo reMme
"PaBHOelicTBYIOIIAS CHIT"
TpeHue CKOJIbKEHUSI U TPEHUE TTOKOSI. bubnmnoreka [JOK
28
Tpenue B npUpoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 Jlaboparopnas pabota «3yueHue bubnmoreka [JOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCUMOCTH CHUJIbI TPEHUS
CKOJIb>KEHUS OT CHJIBI IaBJICHUS U
XapakTepa COMPUKACAIOIINXCS
MOBEPXHOCTEI»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 PaBHOJCHCTBYIOIIEN CUIIbI
Pemenune 3aga4d mo temam: «Bec

31 tenay, «['paduyueckoe n3o0pakeHue bubnnoreka [JOK
cuny, «Cunbly, «PaBHOIEHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHIT»

KontponbHas paboTa mo TeMam:
«MexaHn4yeckoe IBUKEHHEY, «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«I"paduueckoe n300paKeHUE CUIT»,
«Cuib»

33 JlaBnenue. CriocoObl yMEHbBIIICHUS U bubmuorexa [JOK
YBEJINYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTh

34 JaBIIEHUS ra3a oT 00bEMa bubmmorexa [TOK

’ https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
Ilepenmaua maBieHHs TBEPABIMU
35 TeJ'II;I\fIII/I, minKOCTs[MH u §§3aMI/I. 3aKkoH bubmorexa [JOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B KUAKOCTH U rase, bubnmnoreka [JOK
BBI3BAHHOE JIEHICTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau no teme «Jlapnenue B bu6mmorexa [IOK
JKUJIKOCTH U Ta3e. 3akoH [lackamsi» https://m.edsoo.ru/ff0a2826

38 Coobmarommuecst Cocy bl bu6mmoreka [IOK



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

https://m.edsoo.ru/ff0a2970
bubmuorexa [JOK

39 Tunpasniieckuii npecc https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
XKHUJKOCTHBIN HacocC
Atmocdepa 3emmu. [Tpuannbt
CYILLIECTBOBAHUSA BO3 HOU
41 }éIlI e B3 311y111 oTn bu6mmoreka [IOK
ODOIOTIH SEMITH. SaBHCHMO https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBIEeHUS OT BHICOTHI
HaJ YpOBHEM MOps
bu6mmoreka [IOK
42 Bec Bosnyxa. Atmoceproe pasrenne https://m.edsoo.ru/ff0a2b5a
43 N3mepenue aTMOChEpHOTO JaBICHHUS. bubnuorexa [JOK
OmneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTB aTMOC(HEPHOTO
44 BHCHMOCTD aTMOCGepHOT . bubmuorexa [JOK
JIABJICHI OT BHICOTBL Hail YPOB https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepoua. AtmochepHoe bubnuoreka [IOK
45
JABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agad mo reMme
"ATtmocdepHoe naBieHue"”
eicTBHE ocC a3a Ha
- Jle#icTBHE KUJAKOCTH U Ta3a H BuGmorexa LOK
HTOTPYREHHOE B HIX TEIIO. https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
Jlaboparopnas pabota «OnpeneneHue
48 BBITAJIKUBAIOIIEHA CUJIBL, bubmuorexa [JOK

JEWCTBYIOLIEH HA TEJIO, TOTPYKEHHOE
B KHUJIKOCTb)»

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

Jlaboparopnas paboTa 1mo Teme
«MccnemoBanue 3aBUCMOCTH Beca
Tesa B BOJie OT 00bEMa MOTpyKEHHOM
B JKUJKOCTh YaCTH TeJIay

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

50

51

IImaBanue ten

Jlaboparopras pabora
"KoHcTpynpoBanue apeomeTpa uiu
KOHCTPYHPOBAHUE JIOAKH U
omnpezeneHue e€ rpy30noabEMHoOCTH"

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

52

Pemenue 3amau no remam: «llnaBanue
cynoB. Bo3nyxonnaBanuey,
«/laBieHue TBEpABIX T, KUAKOCTEH
Y Ta30B»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanunueckasi paborta

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3f82

54

55

MormnocTs. EquHUIBI MOIITHOCTH

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM Mpu
MOIBEME IO JIeCTHHUIE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

56

[Ipoctele MexaHu3MBI. Peryar.
PaBHOBecue cun Ha peiuare

57

KonTponbHas pabota mo teme
«JlaBJeHHE TBEPBIX TEJ, KHUIKOCTEH
1 ra3oBy» / Beepoccwuiickas
mpoBepoyHas pabora

58

PesepBHelIit ypok. Pabora ¢ TekcTamu
1o Teme «/laBinenue TBEPABIX TeE,

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

XKUJKOCTEH U Ta3oBy» / Becepoccuiickas
poBepouHas paboTa

59

Peruaru B TexHuke, OBITY U IPUPO/IE.
Jlaboparopnas pabota
«HMccienoBanue ycioBHi paBHOBECHS
pbIyara

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

61

62

Pemenue 3amay mo teme «Y CI0BUS
paBHOBECHSI pblUara

Koaddurment nonesnoro aeicTpust
MexaHu3ma. JlaboparopHas pabora
«3mepenue KII/ nakinonHoi
IJIOCKOCTH

Pemenue 3agau mo teme "Padorta,
momHocTh, KITI"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0a48a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

Mexanunyeckas SHEpIHsl.
Kunernueckas u noTeHaibHas
SHEPIUs

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4252

64

65

66

3aKOH COXpaHEHMSI MEXaHUYECKON
SHEPrUu

YPOK-3KCIIEPUMEHT IO TEME
"DKCIEpUMEHTAIBHOE OIIPENEICHHE
U3MEHEHUS KUHETUYECKON U
MOTEHLIMAJIbHON YHEPTUH NIPU
CKaThIBaHUH TeJa 110 HAKIOHHOM
IIJIOCKOCTH"

KonTponbHas pabota mo Teme
«PaboTa 1 MOIIHOCTh. DHEPTHSI»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4360

67

PesepBHbIii ypok. Pabora ¢ TekcTamu

bu6mmoreka [IOK



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

o TeMe "MexaHnyeckoe IBUKeHue"

https://m.edsoo.ru/ff0adee6

68

PesepBHbIii ypok. Pabora ¢ TekcTamu
no teme "Pabora. MomHoOCTb.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TOJIOKEHUST MOJIEKYJIIPHO-
1 KHMHETUYECKOW TEOPUHU U UX OIBITHBIE 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJICKYJI 1
3 Mogenu TBEpIOTO, )KUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 KHUJKOTO U Ta3000pa3HOT0 COCTOSIHHIMA 1
BEIIIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJIIPHO-KUHETUUECKOU TEOPUH
bu6nmoreka [JOK
5 Kpucrannmueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallWJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TenoBoe paciliupeHue u cxaThue 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHUII
9 Buytpennss sueprusi. Crioco6st 1 bubnnorexka [JOK
U3MEHEHUs BHYTPEHHEN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Buapl Teronepenaun 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

1 BEIIIECTB U MaTEPHUAIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnotel. Y aenpHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHEe TEIIOBOrO OanaHca. bubnnoreka [JOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabota

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEI1I000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoabI"
Pacyer konmuecTBa TEIOTHI,

15 He0o0XO0IMMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIIEISIEMOT0 UM TIPU OXJIAXKICHUU

16 JlaboparopHast pabota "Onpenenenue bubnuotexa [JOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIIMBa. Y IeibHas TEIioTa bubnmnoreka [JOK
cropanus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u OTBEpACBAHHE

18 KPUCTAJUTMYECKUX Tell. Y AelbHast bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIIEHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnuorexa [JOK
yE€IbHOM TEIUIOTHI TUIaBJIeHUs JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunienue. Y nenpHas temiora bubmuoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs M KOHJICHCAIUH.
3aBUCHMOCTh TEMIIEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencane
OTHOCHUTEJIbHOM BJIaXKHOCTH Bo3ayXa"

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

23

24

Pemenue 3amay Ha OIIpCACIICHUC
BJIAJKHOCTH BO3yXa

[TpuHIMIBI paOOTHI TETIIOBBIX

nsurareneif. [lapoBast TypOuHa.
JlBurarenb BHYTPEHHETO CTOPaHUs

25

KII/ TermmoBoro nBurarens.
TenoBble ABUTATENN U 3aILIATA
OKpY’Karolenl cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHMSI U MTPEBPALLICHUS
OHCPTIYH B TCIJIOBBIX IMPOIECCax

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BelrecTna"

KonTponbHas pabota mo teme
"TermmnoBble siBIcHUA. 3MeHeHne
arperaTHbIX COCTOSIHMI BeriecTa"
Dnektpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsI0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJl UHAYKIMEH U IPU
CONPUKOCHOBEHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3aumMozeicTBue 3apsyKeHHBIX TEIL.

bubmuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpUYECcKoe MoJie.
32 HanpsiykeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX IMOJIEN
Hocurenu snexTpuueckux 3apsiioB.
33 OnemeHTapHbI 3apsn. CtpoeHue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpAaHEHUS JIEKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKU TOK, YCIIOBUS €r0
36 cymectBoBanus. Mcrounnku bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96hb2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO TIOJIS Ha TIPOBOTHUKH 1
U JUDJIEKTPUKA"
39 DNEeKTpUYECKUM TOK B MeTaJljIax, bubnmnoreka [JOK
JKUJKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas LUenb U e€ COCTaBHbIE
4acTu
Cuna Toxka. JlabopaTtopHas pabora
bubmuorexa [JOK
41 "U3mepeHue u peryJIupoBaHUe CHUITBI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HANIPSKEHUE.
BoasT™metp. JIaboparopHas pabota

bubmuoreka [JOK

42 "M3mepenue u peryanpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 CornpoTuBiieHIE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBHCUMOCTH

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHUKA OT €T0 JJIMHBI, TUIOIIAIH https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUs U MaTepuana"
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH Oma i1 ydacTka bubnmorexa [IOK

https://m.edsoo.ru/ff0aad4a

Lemnu
JlaGopatopHnas pabora
"HccnegoBanue 3aBUCUMOCTH CUJIBI

46 TOKa, UIYILETO Yepe3 PE3UCTOP, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”

47 [TocnegoBarenbHOE U MapaieIbHOES
COETMHEHUS TIPOBOIHUKOB
JlabopaTtopHas pabora "IIpoBepka

48 MIpaBUJIA CIIOXKEHUS HANIPSHKEHUN ITPU 1 bubnnoreka [JOK
[IOCJIEI0BATEIILHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlabopaTtopHas padora "IIpoBepka

49 MIpaBUJIa JUI CHJIbI TOKA ITPU 1 bubnnorexka [JOK

napajuieIbHOM COeAMHEHUU
pe3uctopos”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3a1a4 Ha npuMEHEHUE

bubmuorexa [JOK

50 3akona OMa ISt pasIngHOro
AP https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO bubnnoreka [HOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopHas padora "Onpenenenue
52 a60TpLI u II:/IOH_IPII)OCTI/I 3JIeKTpI/IquK0r0 Bubmorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIS U MTOTpeOuTen
53 DIIEKTPUUECKOI DHEPTUU B OBIT bubmmorexa [TOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne
54 ITocTosIHHEIE MAaTHUTEI, UX
B3aUMO/JIENCTBUE
Ypok-uccnenosanue "M3yuenue bubnmnorexa [JOK
55 . "
MOJIEU ITOCTOSHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoOeE I10J1e
56 3eMIIH U €ro 3HaYeHue JUIS )KU3HU Ha bubmnorexa [IOK
https://m.edsoo.ru/ff0acOba
3emie
[ToaroroBka Kk KOHTPOJILHOM paboTe
10 TeMe "DIJIEKTPUUECKHE 3aps/Ibl.
57 3apsoKeHHBIE TEIA U UX bubmmorexa [TOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [10CTOSIHHBIIN
AIEKTPUUYECKUN TOK"
KonTponbHas pabota mo Teme
"DHIEeKTPUUECKHE 3aPsIIbI.
P P Bu6nuorexa LIOK
58 3apsKEHHBIE Tella U UX

B3aumoeurcTBus. [locTostHHBIN
anekTpuueckuii Tok" / Beepocceuiickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

npoBepouHas paboTa

59

60

61

62

63

64

PesepBHbIit ypok. Pabora ¢ TekcTamu
o Teme "[locTosiHHBII
anekTpuueckuii Tok" / Beepocceuiickas
npoBepouHas paboTa

OnbIT OpcTeaa. MarautHoe nose
AIEKTPUIECKOTO TOKa MarHuTHOe
T0JI€ KaTYIIKH C TOKOM

[IpuMeHeHne PJIEKTPOMArHiuTOB B
TexHuke. JJaboparopnas padora
"N3yueHue neicTBUsI MArHUTHOTO
TOJIs1 HA MPOBOJHUK C TOKOM"

DNeKTpOABUTATENb TOCTOSIHHOTO
Toka. Micnonp3oBaHue
JIEKTPOBUraTeneil B TEeXHHYECKUX
YCTPOMCTBAxX M HA TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue u u3y4eHue
paboTHI AJIEKTpoaABUTATENS "

OmnsiTel Dapanes. 3akoH
ANEKTPOMAarHUTHOW MHIYKIIUH.
[IpaBuio Jlenna

OnekrporeHeparop. CriocoOb!
MOJTYYCHHUS DIICKTPUUCCKON DHEPTUH.
DJEKTPOCTAHIIMK Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTUU

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

bubmuorexa [JOK
https://m.edsoo.ru/ff0acld?2

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

65

[ToaroroBka Kk KOHTPOILHOU paboTe
110 TeMe "DIIEKTPUUECKHE U



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MArHUTHBIE SIBJICHUS"

KonTponbnas pabota no teme

66 "DJIEKTPUUECKHE U MarHUTHBIE 1 Bubmaorexa ITOK
P | https://m.edsoo.ru/ff0ach14

SIBJICHUS
PesepBHblit ypok. Pabota ¢ Tekctamu bubnmoreka [JOK

67 1
o teme "TemnoBele aBaeHus" https://m.edsoo.ru/ff0accbe

68 PesepBHblii ypok. Pabora ¢ Tekctamu 1
o teMe "MargautHele BiaeHus"

OBIIEE KOJIMYECTBO YACOB I10
1 68 14.5

[NPOTPAMME



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

9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Konrporenpie  IMpakriieckue II/I[:;:CHHS[ :)l;l:)l;l;zf:;feﬂbﬂue
padoThI padoThI pecypeni

1 MexaHnuecKoe JBI)KEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEILHOCTh 1 bubnunoreka LIOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOe npsiMoIMHENRHOe

4 nBukeHue. CpeHsst U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka HOK
JBUOKEHHE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHHUS Teja Mpu 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBUKEHHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

3 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6nuorexa [IOK

okpyxHocTH. [lepuon u yacrora

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpamienus. JIuneiinas u yriosas

CKOpPOCTH
10 LleHTpOCTpEMUTENHHOE YCKOPCHHE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bu6muotexa [JOK
PaBHOpelicTBYIOIIAS cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1au Ha npuMeHeHUe bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
5 | Cuna ympyroea. Saxon Iyxa im0z
16 Pemenue 3anay no teme «Cuna
YIIPYTOCTHY
17 Jlaboparopnas pabota «Ornpezaenenue bubnnorexa [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cua Tperms https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bubnunorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas pabota "Onpenencaue bubnuotexa [JOK
KO3 PHUIIMEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3amau mo teme "3akoHbI
21 Herorona. Cuna ynpyroctu. Cuna bromorexa LIOK
. https://m.edsoo.ru/ff0afb8e
TPEHUS
99 Cuia TSKeCTH U 3aKOH BCEeMUPHOTO bubnmoreka [JOK

TATOTEHUS. Y CKOpEHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

HaacHus

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT T'PaBUTAIIMOHHOTIO LIEHTpa
(Conneunas cucrema). ['anmaktuku"
Pemrenue 3agad mo treme "Cuia
24 TSDKECTH U 3aKOH BCEMHUPHOI'O bubnnorexa LHOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [TepBas kocMuYeCKasi CKOPOCTb. bubnunoreka LIOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIBHONW TOYKHU.
AOGCOTIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEPAOTO TEJIA C bubmorexa IOK
.. - P https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHONW OChIO BPAILICHHUS.
MowmeHT cuibl. LlenTp TsoxecTn
PaBHOBeCHE MaTepHAIIBHONW TOYKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpOTO TENA C
3aKpEIUIEHHOW OChIO BPAILICHHUS.
MowmenT cuisl. LienTp TsokecTn
28 Pemenue 3agau mo teme "MOMEHT bubnunorexa LIOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
29 TeMe "MexaHN4ecKOe IBIKEHUE bubnnorexa [JOK
. ’ https://m.edsoo.ru/ff0b0408
BzaumoneiictBue Ten"
KonrtpoasHas padbora mo Teme
30 "MCXIZIHI/I‘ICCK(I))G IBHKEHUE bubmmorexa TIOK
N ) ' https://m.edsoo.ru/ffOb06ec
BiaumopeiicTBue Ten
31 Nwmmynse Tena. UMmmynbe cuitbl. 3aKoH bubnuoteka [JOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXpaHEHUs UMITYJbCa. YIIPYroe U
HEYIpyroe B3aMMO/ICHCTBUE

https://m.edsoo.ru/ffOb07fa

Permrenne 3agau mo reme "3akou

bubnmoreka [IOK

32 COXpPaHEHUs uMIysbca" https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepeHnius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnunoreka LIOK
34 Mexannyeckas paboTa U MOIITHOCTh https://m.edsoo.ru/ffob0ag4
PaboTa critbl TSKECTH, CHITBI bubnnorexa [IOK
35
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CHIIBI TPEHUS TTPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAILHON MOBEPXHOCTH»
37 CBs13b DHEPTUH U PAOOTHI.
[ToTenumanpHas sHEpPrust
38 Kunernueckas sneprus. Teopema o bubmmnoreka [HOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE
40 JlabopaTtopHas pabota «3ydeHue bubnmnoreka [JOK
3aKOHA COXPaHEHUs DHEPTUN https://m.edsoo.ru/ffOb12fe
41 KonebaTenpbHOE TBMIKEHUE U €r0 but6mmoreka [IOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aTyxaromue KojieOaHusl. bubnuotexa [JOK
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ffOb20f0
43 MaremaTuyecKuii U NPYyKUHHBINA

MassTHUKHU



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuoja KojebaHui OT KECTKOCTH
MIPYXUHBI U MAcChl Tpy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ffOb197a

45

46

47

48

IIpeBpalienue 3Hepruu npu
MEXaHUYECKUX KOIeOaHnIX

JlabopaTopHas pabora «OnpeneneHue
YacTOTHI U TIEpUOJIa KOJIeOaHHI
MPYKUHHOTO MasiTHUKa)

Jlabopartophnast pabora «IIpoBepka
HE3aBUCHMOCTH TIEPUO0/Ia KoJIeOaHMit
rpy3a, OJBEIICHHOTO K HUTH, OT
MAaccChl Ipy3a»

Mexauunueckue BoaHEL. CBOMCTBA
MexaHn4yecKux BosH. [IponoiabHbIe U
MONEPEYHBIE BOJIHbI

bubnuoreka [{OK
https://m.edsoo.ru/ffOblaec

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

bubmmoteka IIOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenuus "Mexannyeckue
BOJIHBI B TBEPAOM TEJIE.
Ceiicmuueckue BOIHBI"

50

51

52

3ByK. PacripocTpanenue u oTpakeHue
3BYyKa

Ypoxk-uccnenoanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acToThI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

VYpok-koupepenius "YIbpTpa3zByK U
nH(]pa3ByK B MPUPOJIC U TEXHHUKE"

bubnunorexa LIOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

bubnunoreka LIOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

TeMme "3aKOHBI COXPAHECHHUS.
Mexannueckue KojieO0aHust U BOJIHBI"

https://m.edsoo.ru/ff0b25f0

KonrponsHas pabora o teme

55 "3akoHbl coxpaHeHus. Mexanndeckue
KoJieOaHHS U BOJHBI"
56 DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
DNEeKTPOMarHuTHbIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
VYpoxk-koupepenuus "Llkana
3JIEKTPOMATrHUTHBIX BOJIH. bubnnorexa [JOK
58
Hcnosb30BaHnE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
Vpok-uccnenosanue "MU3yuenue
P . 7 bubnuoreka [{OK
59 CBOWCTB 2JICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6e
MTOMOIIIbI0 MOOMIIBHOTO TeiedoHa
Pemenue 3aa4 Ha onpeseneHue
60 Y4acTOTHI U JJTUHBI AJIEKTPOMarHUTHOM
BOJIHBI
DneKkTpoMarHuTHasi IPUpo/Ia CBETa.
61 Cko TOI:():TL cBeTa BOJIII{)OEHe CBOMCTBa brbmmorexa LTOK
p ’ https://m.edsoo.ru/ff0b31d0
CBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acTpOCTpaHEHUE CBETa. 3aTMCHHUS bubmorexa [TOK
pacnpoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)KeHUs CBeTa. 3epKaja.
63 Pemenwue 3a1a4 Ha IpUMEHEHHE bubmmorexa [IOK
A p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHsSI CBETa
64 [Ipenomiienue cBeTa. 3aKOH bubnmoreka [JOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

IMpECIOMJICHUSA CBCTA

https://m.edsoo.ru/ffOb3aea

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

65 Hcnonbs3oBanue mogHOro BHYTPEHHETO bubmmorexa [JOK
https://m.edsoo.ru/ff0b3c5c
OTPaKCHUS B ONITHYECKUX CBETOBOIAX
JlabGopaTtopHas padora "HccienoBanue
66 3aBUCHMOCTH YTIJla IPEIOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJieHus Ha
rpanuue "Bo3ayx-crexno""
Ypok-konpepenuus "Mcnoas3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnunoreka LIOK
68 JInn3bl. OnTryeckast cuiia JIMH3bI https://m.edsoo.ru/fOb3f2c
N bubnuoreka [{OK
69 [TocTpoenue n300pakeHU B TUH3aX https://m.edsoo.ru/ffOb4dda
Jlaboparopnas pabota "OnpeneneHue
70 (bOKyEHOFE paccpTo;IHI/I;I u OI:ITquCKOﬁ bubmmorexa LIOK
N https://m.edsoo.ru/ff0b4206
CHJIBI cOOMparoIIel JTUH3bI"
7 Ypok-koupepeniusa "OnTuyeckue bubmuoreka [JOK
JIMH30BbIe TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 kak ontudeckas cucteMa. 3peHue bubmorexa [TOK
https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenius "JlepexTs
3penus. Kak coxpanuts 3peHne”
Pasnoxxenue 6emoro ceera B CIIEKTp.
74 OmeiTel Herorona. Crnoxkenue bubmuoreka [{OK

CHEeKTpaJIbHBIX 1[BeTOB. [lucnepcus
cBeTa

https://m.edsoo.ru/ffOc0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

Jlaboparopnas padota "OnbITHI 11O
Pa3IoKEHHUIO OEJIOro CBETa B CIICKTP U

bubnunoreka LIOK

75
BOCUPHATHIO LIBET4 [IPEAMETOB TpH HX https://m.edsoo.ru/ff0cOe2a
HaOJII0/IEHUU Yepe3 I[BETOBbIE
¢bunbTph"
VYpok-nipaktukym "BonHoBbie
76 CBOICTBA CBETa: IUCIICPCHUS,
uHTephepeHus u qudpaxuus’"
77 Omnsitel Pe3epdopnaa u ruranerapHas bubnnorexa [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
Hcnyckanue 1 oriomeHue cBera
79 atomoM. KBanTel. JInHeluaTeie bubmmorexa [IOK
' ’ https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypok-nipaktuky™m "Habnrogenue bubnmnorexa [JOK
CIEKTPOB HUCITyCKaHUs" https://m.edso0.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHJIBI bubmmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siapa. Hykinonnas bubnnorexa [JOK
82
MOJIENb https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE NIpEBpALCHUS. bu6muoreka [JOK
N3otomsr https://m.edsoo.ru/ffOclal4
84 Pemrenue 3amay mmo reme: but6mmorexa [IOK
"PannoakTuBHBIE peBpameHus” https://m.edsoo.ru/ffOclb4a
85 [lepuoa nmonypacnana
Ypoxk-koH(pepenus "PaqnoakTuBHbIE
P Gep 8 but6mmoreka [IOK
86 W3ITy4eHUs B IPUPOJIE, METUITUHE,

TexXHuke"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

87

SAnepHble peakuu. 3aKOHbBI
COXpPaHEHHUS 3apsA0BOI0 U MacCOBOTO
qucen

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1c58

88

89

90

DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b
MacChl U YHEPTUu

Pemenue 3agau no reme "AnepHeie
peakuu"

Peakiunu cunTe3a u aeneHusd saep.
Uctounuku sHepruu CoJiHIa U 3BE3]T

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cld7a

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenmus " nepras
sHepreTuka. JlencTus
PaINOAKTUBHBIX MU3TyUYEHUN HA KUBbBIC
OpraHu3Mbl"

92

[ToaroroBka Kk KOHTPOJILHOUM paboTe MO
TeMe "DIIEKTPOMAarHUTHOE TOJIE.
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IMPOBEPSIEMBIE IPEIMETHBIE PE3YJIbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

11

1.2

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

HCIIOJIb30BATh U3YUYCHHBIC ITOHATUS

pas3indaTrb SABJICHHUA MO0 OMHCAHUIO HMX XapaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (i)I/I3I/I‘IeCKOG SABJICHHUC

1.3

pacro3HaBaTh TPOSIBICHHE W3YyYCHHBIX (PHU3MUYECKUX SIBICHUH B
OKpY’KaloIleM MHpE, B TOM 4ucie (U3UYecCKue sSBICHHUS B MPUPOJIE,
IIPU 3TOM IE€PEBOJUTH MPAKTUUYECKYIO 3aJjauyy B Y4EOHYIO, BBIAEIATH

CYIIIECTBEHHbIE CBOICTBA (MIpU3HAKK) (PU3UUECKUX SBJICHUN

14

ONKCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (hU3MUYECKUE SBJICHUS,
UCHOJNB3YSl (PU3MYECKHE BEIUYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaTb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, HX
0003HaYeHUsI U €UHUIIBI (PU3NUECKUX BEJIIMYMH, HAXOAUTH (HYOPMYIIbI,
CBSI3bIBAIOIME JIAHHYIO  (PU3MUYECKYI0 BEJIUYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOMTH  TIpaUKud  HM3yYEHHBIX  3aBUCUMOCTEH

q)HSH‘leCKI/IX BCINYHH

1.5

1.6

XapaKTCPU30BaATb CBOMCTBa TCII, (I)I/BI/I‘ICCKI/IC SABJICHUS U IIPOLICCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3allMChiBaTb €0 MaTCMaTH4YCCKOC

BBIPAKECHHE

OOBSACHATh (U3UYECKUE SIBICHUS, IPOLECCHl U CBOWCTBA Tell, B TOM
qucjie€ W B KOHTEKCTE CHUTyallUld MNPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BbBIABIATh NPUYMHHO-CIICACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JorM4yeckux IIaroB ¢ omopoi Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3NUYECKUX SBJIECHUH, (PU3MUECKUX 3aKOHA WU

3aKOHOMCPHOCTHU

1.7

pemarh pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U

(I)OpMYJ'ILI, CBA3bIBAOIINEC (I)I/I3I/IquKI/IC BCJIIMYMHBI: HA OCHOBC aHaJIn3a




1.8

1.9

yCIIOBHs 3a7a4yd 3alUChIBaTh KPAaTKOE YCIIOBHE, IIOACTABIIATH
¢u3nueckre BeIMUMHBI B (YOPMYJIBI M IPOBOIUTH PACUETHI, HAXOIUTD
CIPaBOYHBIC JIaHHBIE, HEOOXOIUMBIE JUISl PEILIEHUs 3a/1a4, OLIEHUBATh

PEATUCTUYHOCTH MOTYICHHON (PU3NUYECKON BETUIHHBI

pacmo3HaBaTh MPOOIEMBI, KOTOPBIE MOXHO PEIIUTh TPU MOMOIIU
bu3NYeCKUX METOJOB, B OINHCAHWU UCCIIEJIOBAHUS  BBIICIATH
MPOBEPSAEMOE MPEAIION0KEHUE (rumoresy), pasynyarh u
MHTEPIPETUPOBATh MOJYYEHHBIH pPE3yJabTaT, HaXOAUThb OLIMOKU B

XOJ¢ OIlbITa, ACJIaTh BBIBOJBI I1O €TI0 pC3yJIbTaTaM

HOPOBOJIUTH OMBITHI 1O HAOMIOACHUIO (PU3MUECKUX SIBICHUH WK
busznueckux  CBOMCTB  Tenm:  (QopMmynHpoBaTh — MpOBEpsieMbIe
OPEINONIOKEHUs, CcOoOMpaTh  yCTAaHOBKY M3  NPEIIOKEHHOTO

06OPYI[OB8.HI/I$I, 3aIIMChIBATh XO/J OIIbITa U (1)OpMy.]'II/IpOBaTI> BBIBOJbI

1.10

BBIIIOJIHATH IIPSMBIE M3MEPEHUS C MCIOJIb30BAHUEM aHAJIOTOBBIX H
U(PPOBBIX MPHUOOPOB, 3aAMKCHIBATh MOKAa3aHUS MPUOOPOB C yIETOM

3aJJaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUN

1.11

1.12

NPOBOJIUTH  HCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYroll C MWCIONb30BAHUEM IIPSAMBIX HW3MEPEHU,
y4acTBOBaTh B IUIAHUPOBAHMM YYEOHOTO HCCIIEIOBAaHUSA, COOMpPATH
YCTaHOBKY M BBINIOJIHATh U3MEPEHMSI, CIIEAYs NPEUI0KEHHOMY TUIaHy,
¢bukcupoBaTh pPE3yibTATHl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE NIPEUIOKEHHBIX TaOIUIl U TpadHKOB, IeJIaTh BBIBOIbI

10 pe3yJibTaTaM MCCIeI0BaHUS

MMPOBOAWUTE KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH, CJICAyd
HpeHHO)KCHHOﬁ HWHCTPYKIUU: IIPA BBINIOJIHCHUHN I/I3MepeHI/Iﬁ CO6I/IpaTB
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHUC HCKOMOM

BCINYHHBI

1.13

1.14

1.15

CO6J'IIOI[aTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1a00paTOPHBIM 000pyI0BaHUEM

YKa3bIBaTh TPUHIUIBI  JIEACTBHS MPUOOPOB M TEXHUYECKUX
YCTPOMCTB, XapakTepU30BaThb MPUHLMUIIBI JEUCTBUS HU3YYEHHBIX
MpUOOPOB M TEXHUYECKUX YCTPOMCTB C TOMOIIBIO WX OIHCAHUSA,
UCTIONB3YSl 3HAHUS O CBOMCTBaX (PUBMYECKUX  SBICHUN W

HE0OXoauMBbIe (PU3NYECKHUE 3aKOHBI M 3aKOHOMEPHOCTH

NPUBOJIUTH TMpPUMEPHl (HAXOAUTh HWHPOpPMAIUMI0O O MpHUMepax)




1.16

1.17

1.18

MPaKTUYECKOTO UCTIONB30BaHUs (PU3NICCKUX 3HAHUH B TIOBCEIHEBHOM
KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMy M TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U

COOJTIOICHUSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHSI B OKPYKAIOLICH cpelie

OCYILECTBIISATH OTOOP MCTOYHUKOB MH(pOpMaluu B ceTd VMHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [IOWCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUN W TYTEM CpPAaBHEHHS PA3IMYHBIX HCTOYHUKOB
BBIJICTATh MH(OpMANUIo, KOTOpas SBJSIETCS NMPOTHBOPCUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

UCII0JIb30BaTh pu BBITNIOJTHEHUH Y4EOHBIX 3a/laHui
HAyYHOTIOMYJSIPHYIO ~ JUTEpaTypy  (QU3UYECKOTO  COACpIKAHMS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu VHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus HHPOpMALHU

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHbIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMamuu (U3NIECKOro
COJIep’KaHus, B TOM 4YMCJIe MyOJUYHO JIeNaTh KpaTKue COOOIIEHUS O
pe3yibTaTtax IPOEKTOB WM YYEOHBIX HCCIIEJOBaHUM, NpPU 3TOM
IPaMOTHO HCIIOJIB30BaTh W3Y4YEHHBIM NOHATUMHBIM amnmapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaL{Heﬁ

1.19

8 KVIACC

IIPY BBINIOJHEHUH Y4EOHBIX NMPOEKTOB M UCCIIEI0BAaHUI paclpeenaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTaBJIEHHBIMHU 3a/l1a4aMH,
CIEINTHh 3a BBIIIOJIHEHUEM IUIAHA JIEUCTBUM, aJCKBATHO OLCHUBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYMINbI, BBICTPaUBaTh
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUHUTBIBAS MHEHHE

OKPY’KaroIIHUX

Kona
NpoBepPsieMoro
pe3yjabTara

1.1

1.2

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHus

HCIIOJIB30BaTh IOHATHA

pas3indaTtb SABJICHUA IO OMHCAHHUIO HUX XapPaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (I)I/ISI/UICCKOC SABJICHUC




13

14

1.5

pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBJICHUN B
OKpY’KaloIleM MHpE, B TOM 4YucCiIe (PU3NUYECKUE SBICHHUS B MPHPOJIE,
IPU TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUECKUX SIBICHUN

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel U (pU3MUECKUE SBICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, IPH ONMCAHUU IPAaBUIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  HCIOJB3YEMBIX  BEJIWYHH,
0003HaueHMsI ¥ €AMHULIB! (PU3MUYECKUX BEIMYUH, HAXOIUTh (OPMYIIBI,
CBSI3BIBAIOIIME JIaHHYIO (PU3MUECKYI0 BEIMYMHY C JAPYTUMH
BEIMYMHAMH,  CTPOUTh  TIpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WUYECKHUE SIBJICHUS M IPOLIECCHI,
WCIIOJb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3allHMChIBAaTh €ro  MaTEeMaTU4YeCcKoe

BBIPA’XXCHUC

1.6

00BSACHATH (hU3HUECKHE MPOLIECCHl U CBOWCTBA TN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyalldd MPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 1
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbI0 1 — 2 M3y4YeHHBIX CBOICTBA

(bI/ISI/I‘ICCKI/IX HBHGHHﬁ, (l)I/ISI/ILIeCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTHU

1.7

1.8

pemath pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHE BEIMUUHBI: HA OCHOBE aHaIM3a
YCIOBUS 3a/1a4X 3aIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBI U  (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pacuy€Thl U CPAaBHUBATH
MOJydeHHOEe 3HaueHue (U3MYecKoW BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOYXHO PEIIUTh IMpPH IOMOIIU
(U3MUEeCKUX METOJI0B, UCTIONb3Ys ONMCAHUE UCCIIEAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOpPSAIKA

MMPOBCACHUA UCCIICAOBaHNs, ACJIaTh BbIBOIAbI

1.9

MPOBOANTH OMBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUA WIN
(GU3MYECKUX ~ CBOWCTB  Tel:  (POPMYIHpPOBATH  IPOBEPSEMBIC
MPEINONIOKEeHNUs, CcoOUpaTh  yCTAaHOBKY W3  MPEAJIOKEHHOTO

000py/I0BaHusl, OMUCHIBAThH X0/ OMbITA U (POPMYIUPOBATH BHIBOIBI




1.10

BBIIIOJIHATH IPSMBIE HM3MEPEHUSA C HCIOIb30BAHUEM aHAJIOTOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEIWYHMH, CPABHUBATH PE3YIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAWTH  HCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JAPYrol C HCIIOJIB30BAHUEM IMPSMBIX H3MEpPEHUIL:
IUIAHUPOBAaTh HCCIIEOBAaHUE, COOMpaTh YCTAaHOBKY U BBIIIOJIHATH
U3MEpeHusi, cienysd  MNpeIOKEHHOMY  IUIaHy, (DUKCHPOBATh
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTU B BUZE TaONIUIl U TpagHKOB,

ACJIaTh BBIBOALI 11O PE3YyJibTaTaM UCCICAOBAHUA

MMPpOBOAUTDH KOCBCHHBIC U3MCPCHUA (bl/IBI/I‘-IeCKI/IX BCJIIMYHH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
(91 (19% Hpel[HO)I(eHHOﬁ HHCTPYKLIIMHW, W BBIYHUCIATH 3HAYCHHC

BCINYHHBI

1.13

1.14

1.15

1.16

1.17

C06.]'IIO,I[aTI> InpaBujia TCXHHKH 0e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYI0OBaHHEM

XapaKTepu30BaTh MNPUHLUMBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa MUX ONMUCAHUA, HUCIOJbB3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUM U HEOOXoauMble

¢duznyecKre 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCMATHUYHBIM PUCYHKaM, COCTABJIATH CXCMbI
SJICKTPHUICCKUX HGHGI\/'I C TMOCICHAOBATCIIbHBIM W IapalJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pa3inyad YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JIEKTPUUYECKUX LIETIEeH

NPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIONIBb30BaHUS (PU3NYECKUX 3HAHUU B MOBCETHEBHOM
KU3HU i1 oOecnieyeHus: Oe30MacHOCTH TpU  OOpalieHuu ¢
npruOopaMy U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHS 3/I0POBbS U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

OCYIIECTBIISATh OUCK HHGOPMAITUU (PU3UUECKOTO CONECPKAHUSI B CETH
NHTepHeT, Ha OCHOBE HUMEIOUIMXCSA 3HAHUW U NYTEM CpaBHEHUSA
JIOTIOJTHATEIFHBIX HCTOYHUKOB BBIJACIATH WHGOPMAIUIO, KOTOpas

SABIIACTCA HpOTHBOpG‘IHBOfI WJIA MOYKET OBITh HCHOCTOBCpHOﬁ

1.18

HCIIOJIb30BaTh IIPU  BBINIOJIHCHUHA y‘{C6HLIX 3aJIaHuM Hay4YHO-

MOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp)KaHUs, CIPaBOYHBIE




MaTepuansl, pecypchl cetu MHTepHer; Biagerb  npuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBanuss WHPOPMAIMUA U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

1.20

C0O3/1aBaTh COOCTBEHHbIC MMChMEHHBIC M KPATKHE YCTHBIC COOOIICHHS,
0000mas WHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUIUIECKOTO
COJZICp)KaHHs, B TOM 4YHCIC IMYyOJMYHO MPEACTABIATh PE3yIbTAThI
OPOCKTHONW WJIM KCCJICIOBATEIbCKON  JCSITEIBHOCTH, TMPH 3TOM
IPAaMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

(bU3MKH, COMPOBOXKIATH BHICTYIUICHUE MTPE3CHTALIUCH

IPU BBIMOJHEHUH y4eOHBIX NMPOEKTOB M UCCIEIOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpesesaTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIIOJIHEHUEM IUIAHA
JEUCTBU M KOPPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLEHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIbHOCTb TIPYIIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI

9 KJIACC

Kona
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

11

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pas3indaTthb SABJICHUA IO OMHMCAHUIO HMX XapPaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (I)I/I?»I/ILIGCKOC SABJICHUC

13

14

pacrio3HaBaTh TpOSIBIIEHHME H3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpYXarollleM MHUpE, B TOM 4uciie (PU3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIIEIAThH

CyILIECTBEHHbIE CBOICTBa (MIpU3HAKU) GUZUUYECKUX SIBJICHUN

ONKCHIBaTh H3y4YCHHBIE CBOMCTBA Tel U (PU3MUECKHE SBJICHMS,
UCTONB3ys (U3NYECKHe BEIMYMHBI, INPU ONHCAHUU TMPABUIIBHO
TpakTOBaThb  (U3MYECKUN  CMBICA  HCMOJb3YEMbIX  BEJIMYUH,
0003HaueHHSI ¥ €AUHUIIB! (PU3MYECKUX BEJIHMUUH, HAXOIUTH (POPMYIIBI,
CBSA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JPYTHUMH

BCJINMYHUHAMMU, CTPOUTH Fpa(I)I/IKI/I HU3YUCHHBIX 3aBHCUMOCTEM




(OUBUYECKUX BETMYHH

1.5

1.6

1.7

1.8

XapaKTEpHU30BaTh CBOMCTBa TCI, (bHSPI‘leCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YSA H3YYCHHBIC 3adKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa H  3alluChblBaThb €ro MaTreMaTH4YCCKOC

BBIpaXXECHHE

00BSACHATH (DU3MYECKHE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud NPaKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH 00BICHEHUE U3 2
— 3 JOTHYECKHMX IIaroB ¢ IMOMOIIbI0 2 — 3 H3y4YEHHBIX CBOMCTBA

bu3nUecKux SBICHUH, PU3NIECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

pemiate pacu€THele 3amadyd (omUparomuecs Ha cuctemy u3 2 — 3
YPaBHEHMI), HCHOIb3Ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(Gu3nyeckue BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBIBaTh ~KPAaTKOE YCJIOBUE, BBIABIATh HEJOCTAIOIIUE MU
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOTUMBIE
JUIS pelIeHUsl, IPOBOJUTH pPacué€Thl M OLEHHBATh PEATUCTHYHOCTh

MOJTyYEHHOTO 3HAYCHUS (PU3NIECKOIN BETMUNHBI

paciio3HaBaTb HpO6J’IeMH, KOTOPBIC MOXHO PCIIWUTb IIPpU IIOMOIIU
(1)I/ISI/II-ICCKI/IX MCTOAOB, MCIIOJIB3Yysl OMMMCAHUC HCCIICAOBAHHA, BbIACIIATH
MMPOBECPACMOC TIPCAIIOJIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIaTb BbBIBOJAbI, HWHTCPHPECTUPOBATH

PE3YIIbTAaThL Ha6HIO,Z[eHI/II>’I 1 OIIBITOB

1.9

1.10

MPOBOAMTH OMBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIN
(Gu3NYECKUX CBOWCTB TEJI: CAMOCTOSTEIbHO COOMpAaTh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMBITA U €rO

pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

IPOBOAMTh TNPU HEOOXOJUMOCTH CEPUI0 MpPSIMBIX H3MEPEHMHI,
ompefiensis cpelAHee 3HaueHHWE H3MepseMoil BenuuuHbl ((PokycHOe
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBaTh BBHIOOP crocoba

U3MepeHus (M3MEPUTEIBHOTO Mproopa)

1.11

IPOBOJUTH HCCIENIOBAaHUE 3aBHUCUMOCTEH (DU3WYECKHX BEJIHYUH C
MCIIOJIb30BaHUEM TMPSAMBIX M3MEpPEHUM: MIaHUPOBaTh HCCIEIOBaHUE,
CaMOCTOSITENIFHO CcOOMpaTh YCTAaHOBKY, (HUKCHpPOBATH pE3yIbTaThl
MOJIyUEHHOW 3aBHCUMOCTH (DU3MUYECKUX BEJIUYMH B BHJAE TaOIMIU

Fpa(bI/II(OB, ACJIaTh BbIBOJABI 110 PE3YyJIbTaTaM HCCICAOBAHUA




1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEPEHUs  (U3NYECKUX  BEIMYUH:
IUIAHUPOBATh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
U BBIIOJHATH H3MEPEHUs, CleNys IPEII0KEHHOW HHCTPYKIINH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIy4CHHBIC

Pe3yNbTaThl ¢ YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUIT

1.13

1.14

CO6J'IIO,I[aTB ImpaBujia TCEXHUKH 0e30macHOCTH Ipu pa60Te C

1a00paTOPHBIM 000PYI0BaHUEM

pa3nnyaTth OCHOBHBIC MPHU3HAKH HM3YYEHHBIX (PU3MUECKUX MOJEINeil:
MaTepHaibHasi TOUKa, a0COIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAs JIMH34, IJAHETapHas MOJENb aToMa, HYKJIOHHAasd

MOJCJIb aTOMHOI'O sAJ1pa

1.15

1.16

XapaKTepu30BaTh MPUHIUMBI JIEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HMX ONMCAaHUSA, HCIOJIB3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBJIEHUM U HEOOXoIuMble

¢uznyecKkre 3aKOHOMEPHOCTH

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH HU3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, MU3MEPUTEIIBHBIX npuOopoB 51
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHIEHUU Y4eOHO-IIPAKTHYECKUX
3aj7a4, ONTUYECKHE CXEMBI ISl MOCTPOSHHSI N300paKEHHIA B IJIOCKOM

3epKaie ¥ coOuparomieit IMH3e

1.17

OPUBOANUTH TNpHUMEPHl (HAXOAUTH HH(QOpMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHNUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM
KHU3HM U1 o0ecriedeHHss O€30HacHOCTH Tpu  OoOpallleHHuH ¢
npuOopaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPaHEHMSI 3/I0pPOBbS U

C06J'IIOI[6HI/I$I HOPM 5KOJIOTUYCCKOTO IOBCACHUA B Oprma}omeﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK MH(POPMAINHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHeT, caMOCTOSTENIBHO (QOPMYNIHpYs TOUCKOBBIA  3arpoc,
HAaXOAUTh TYTU  ONpPEHAECIEHUs  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(popManMi Ha OCHOBE WMEIOIIMXCS 3HAHWK W JIOMOJIHUTEIHHBIX

HCTOYHHUKOB

1.19

UCMOJb30BaTh NPU  BBIMOJHEHHMM YUYEOHBIX 3aJaHUA  HAy4YHO-
MOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp)KaHUs, CIPaBOYHBIE
MaTepuainsl, pecypchl ceTh MHTepHeT; BnaxeTe  NpuéMaMu
KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHusi HHGOPMAIIMU U3 OJIHOU

3HAaKOBOM CUCTEMBI B JIPYTYIO




1.20

CO3/1aBaThb COOCTBEHHBIE IIMCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIbKUX HCTOYHHUKOB (PU3UUIECKOTO
coJiepXkKaHus, MyOJIMYHO NPEACTABISATh PE3yJbTaThl MPOEKTHOW WU
UCCIICIOBATENIbCKOW  JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3YYCHHBIHN MOHATUHHBIN anmapaT U3y4aeMoro paszaesna
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAled ¢ y4EToOM

0COOCHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M HUCCIENOBAHUN (PU3NYECKUX
IPOIIECCOB paclpeneisaTh 00S3aHHOCTU B TPYIINE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEJAUTh 3@ BBIIOJIHEHUEM IUIaHA
JEUCTBUA M KOPPEKTHUPOBATh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKIJIaJ] B JESATENBbHOCTh TIPYIIbL, BBICTPAUBATh
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MPOSABISIA  T'OTOBHOCTh

pazpemiaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIACC

Kon Kon
pasnena JIEMEHTA
®U3UKA U EE POJIb B IOBHAHUN OKPYXXAIOIIET'O MHUPA

HpOBepﬂeMLIe IJIEMEHTBI COAECPKAHUA

®uszuka — Hayka O Ipupoje. SBieHus npUpOABL.
1.1 Qusnyeckue  SBICHHUA: MEXaHWYECKHE, TEIUIOBBIC,

AIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE

@dusnueckue BeauuuHbl. V3MepeHue  pu3MUECKUX
1.2 BenuunH.  ®usnueckue  npubopsl.  IlorpemHoctsb

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

ECTGCTBCHHOH&Y‘IHLI?I MCTOA ITO3HAHUA: Ha6J'II-OI[eHI/Ie,
IMOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIABHUIKCHUC T'HMIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKEC THUIIOTE3, 00BsCHEHHE

Ha0JI10/1a€MOT0 SBJICHUS
1.4 Onucanue GpU3nUeCKUX SBICHUH C TOMOIIBIO MOJIENICH

[TpakTuyeckue paboOTHI:
N3mepenne paccTosiHUN.
L5 N3mepenne 00bEMa )XKUAKOCTH B TBEPIOTO Tea.
' Omnpenenenue pa3MepoB MajbIX TEN.
N3mepenne TemmepaTypbl NMpH MOMOIIM KHIKOCTHOTO

TECPMOMCTpPA U AaTYHNKa TEMIICPATYPbI

INEPBOHAYAIJIBHBIE CBEJIEHM A O CTPOEHNU BEILIECTBA

CrpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, UX pa3MEpBhl.
21 OneIThl,  OKa3bIBAIOLIME  JMCKPETHOE  CTPOCHHUE

BCIICCTBA

JBmwkenue dwactur BemecTBa. CBS3b  CKOPOCTH
2 2.2 JBIDKEHMS] YacTHL ¢ TemmepaTypoil. bpoyHoBckoe

nBrxkeHue, muddysus

23 B3anmoneiicTBre YacTHI] BEIIECTBA: IPUTSHKEHUE U
OTTaJIKMBaHUE

24 AI’pel"aTHBIC COCTOSAAHUA BCIICCTBA: CTPOCHHUE TIa30B,

KUAKOCTeH U TBEPABIX  (KPUCTAUIMYECKUX)  TeJl.




B3anmocBA3bp MekIy CBOMCTBaAaMHU BEILIECTB B Pa3HBIX

arperaTHbIX COCTOSAHHAX M HUX ATOMHO-MOJICKYJIAPHBIM

CTPOCHUEM
2.5 Oco00OeHHOCTH arperaTHbIX COCTOSTHUHN BOBI
[TpakTuyeckue pabOTHI:
Ouenka JauameTpa aromMa METOAOM  psiAoB  (c
25 UcIonb30BaHueM (pororpadumii).

OnbITHI 110 HAOIIOACHHUIO TEMIOBOTO PACHIUPEHUS Ta30B.
OnbIThI 1o 00OHapyKEHHIO neicTBus cui

MOJIEKYJIIPHOTO MPUTSKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKECHUE. PaBHOMepHOE 5
' HEPABHOMEPHOE JABH)KECHHE
2 Ckopoctb. CpenHsisi CKOPOCTb IPU HEPABHOMEPHOM
' JBIKEHUH. Pacdy€r myTH 1 BpeMEHU JBUKCHUS
SIBnenue uHepuuu. 3akoH uHepuuMu. B3aumoneincrsue
3.3 T€J KaK NMPUYMHA U3MEHEHHUS! CKOPOCTU JIBUJKEHUS TEll.
Macca kak Mepa HUHEPTHOCTH Teja
3.4 ITnotHoCTh BemecTBa. CBA3b INIOTHOCTU C KOJIMYECTBOM
' MOJIEKYJ B €IUHUIE 00bEMA BELIECTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJICHCTBUS Tell
36 Cuna ympyroctd u 3akoH ['yka. V3Mmepenue cuibl C
' MIOMOUIBIO AUHAMOMETPA
37 SIBnenue TAroreHus u cuia Tsokectu. Cuia TSDKECTH Ha
' Ipyrux mianerax. Bec rena. Hesecomocts
3.8 Cuna tpeHusa. TpeHHe CKOJIBXEHUS U TPEHHE IOKOS.
' Tpenue B npupoae U TEXHUKE
3.9 CrnoxxeHue cui, HamNpaBlICHHBIX IO OJHOM MpPSIMOH.
' PaBHOelicTBYOIIAsA CHIT
[TpakTyeckue paboOTHI:
OnpeneneHne CKOPOCTHM  PAaBHOMEPHOTO  JABHKEHUS
3.10 (mapuka B JKHUJKOCTH, MOJEIU  3JIEKTPUUYECKOTO

aBToMoOMNIE M Tak Janee). OmpeneneHue cpenHen

CKOPOCTHU  CKOJIBXKXCHUA 6pyc1<a WM IapuKka I10




3.11

3.12

HAaKJIOHHOM  IUIOCKOCTH. OmpenesieHHe  IMIOTHOCTH
TBEPAOTO Tena. OnbITHI, JIEMOHCTPUPYIOILINE
3aBUCUMOCTh pacTsDKeHUs (nedopmariuu) mpy>KHHBI OT
MPUIOKEHHON  cuibl.  ONBITBL, JEMOHCTPHUPYIOILIUE
3aBUCHUMOCTh CHJIBI TPEHHUS CKOJIBKECHHS OT Beca Tella U

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEH

@u3nyeckue SBICHUS B IIPUPOJE: NIPUMEPHI ABUKEHUS C
pasINYHBIMHM CKOPOCTSIMHU B JKMBOW U HEKUBOW IPUPOZE,

JICHCTBUE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE

TexHUYecKre yCTpOMCTBA: TMHAMOMETP, MOAIIUITHUKA

TIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

[aBnenue TBEpHoro tena. CrnocoObl yMEHbIIEHUS U

1 YBEJIMYEHUS AaBJICHUS
42 JlaBnenue raza. 3aBUCUMOCTh JJaBJICHUS ra3a oT o0béMa,
' TEeMIEPaTyphl
43 [lepenavya naBneHus: TBEPABIMU TENAMU, KUAKOCTAMU U
' razamu. 3akoH [lackais. [THeBMaTHYeCKHE MAITMHBI
3aBUCHMOCTh  JABJICHUS JKUJKOCTH OT  TIyOWHBI.
4.4 I'unpocratuueckuii napagokc. CooOuiaromumecs cocybl.
[ManpaBinuyeckre MEeXaHU3MbI
AtMmocdepa 3emnu u armocepHoe naBieHue. [Ipuannbl
A CYIIIECTBOBaHMUS BO3AYHIHOW 000m0uku 3emun. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJIECHUS OT
BBICOTHI HaJl YPOBHEM MOPS
16 Wsmepenne arMmocdepHoro aasneHus. llpuGopsr s
' MU3MEPEHHS aTMOC(EPHOTO JTaBJICHUS
JlelicTBue XKUAKOCTHM M Ta3a Ha NOTPYXKEHHOE B HHUX
4.7 Teno. BreiTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [1naBanue Ten. Bo3gyxomnaBanue
[TpakTudeckue paboThI:
49 UccnenoBanme 3aBHCHMOCTH Beca Tella B BOJAE OT

00béMa TOTPYKEHHONH B JKUIKOCTH YacTH TeJja.

Omnpenenenre BHITAIKUBAIONICH CUIIBI, IEUCTBYIOICH Ha




TEJO, MOTPYXKEHHOE B JKUIKOCTD. IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOLIEH CUJIbI, JEHCTBYIOLIEH
Ha TeJI0O B JKHAKOCTH, OT Macchl Teja. OIBITH,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTb  BBITAJIKMBAIOLICH
CHJIBI, JIEHCTBYIONIEH Ha TEJIO B >KHIKOCTH, OT 00BEMa
IIOTPYKEHHOW B JKHUJIKOCTb YAaCTH TEJIA U OT IJIOTHOCTHU
JKUJKOCTH. Konctpyuposanue apeomeTpa HIIH

KOHCTPYUPOBaHME  JIOOAKM W OIpeleneHue e

IPY30MOABEMHOCTH

®dusnyeckne  SBICHMS B NpUPOJE:  BIUSHHE
4.10 aTMOC(epHOTO AaBJICHHS HA )KUBOH OpraHu3M, IUIaBaHUE

pBIO

TexHuyeckne yCTpOWCTBAa: COOOINAIOIIUECS COCY/IBL,
411 YCTPOMCTBO BOAONPOBOJA, THAPABINYECKHNA IIpecc,

MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HAcOC,

apeomerp

PABOTA, MOITHOCTD, DHEPT U

5.1 Mexanundeckas padbora
5.2 MexaHuueckas MOIIHOCTb
53 [IpocTble MexaHM3MbI: pbluar, OJIOK, HaKJIOHHAas
' TUIOCKOCT. [IpaBuiio paBHOBECHS phIyara
5.4 [IpumeHeHue mpaBuiia paBHOBECHUS pblyara K 0JIOKy
«3omotoe  mpaBuio»  MexaHuku.  Koadduument
5.5 MOJIE3HOTO necTBus MEXaHU3MOB. ITpocteie
MEXaHU3MBI B OBITY H TEXHUKE
5.6 [ToTennuanpHas SHEPTUM TEJa, MOTHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
£ g [TonHast MexaHHuecKass PHEprus. 3aKOH H3MEHEHHs U
' COXpaHEHHsI MEXaHUYEeCKOH SHEPTHH
[TpakTiueckue paboThI:
#H#Par###Onpenenenue  pabOThl CUJIBI TPEHUS TpHU
59 PaBHOMEPHOM JIBIKCHHH Tela 10 TOPH30HTAIHHOU

IMOBCPXHOCTH. HccnegoBanue yCJ'IOBI/Iﬁ PAaBHOBCCHUA

ppiuara. HM3mepenme KIIJI HakIOHHONW IJIOCKOCTH.




N3yueHne 3aKkoHa COXpaHEHHS] MEXaHUYECKON YHEPIUU

dusnyeckue SABJICHUS B npupoaec: pblHaru B TEIC

5.10
YeJI0BeKa
TexHudyeckne yCTpOMCTBA: pblYar, IOABUXKHBIA H
511 HETOJABMKHBIM OJIOKW, HAKJIOHHAs IJIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsieMble 31eMEHTHI COAePKAHUA
paszeJia Jj1eMeHTa
TEIUJIOBBIE ABJIEHU A
OCHOBHbBIE  IOJIOKEHHSI  MOJEKYJISIPHO-KHHETHYECKON
6.1 TEOPUM CTPOEHHUs BemlectBa. Macca U pa3mepsl
' MoJnieKyn.  OmBITBI,  TOATBEP)KIAIOIMIME  OCHOBHEBIC
MIOJIOKEHHS MOJIEKYISIPHOKUHETUYECKON TeOpUH
Mogenn  TBEPAOro, IJKMAKOTO W Ta3000pa3HOTrO
6.2 cocTosiHMi BemecTBa. Kpucrammudeckue M amMopgHBIC
Tena
OObsiCHEHNE CBOMCTB razoB, )KMJIKOCTEH U TBEPABIX TEJ
6.3 Ha OCHOBE TIOJIO)KEHUH MOJICKYIIPHOKHHETHYECKON
6 TEOPHH
6.4 CMauuBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemtoBOE pacIipeHne U C)KaTHE
6.6 Temmneparypa. CBs3b TemmepaTypbl €O CKOpPOCTBIO
' TETJIOBOTO IBMXKEHHSI YaCTHUI]
6.7 Buytpennss sueprust. CriocoObl H3MEHEHHsI BHYTpEHHEH
' SHEpruu: Terionepeaya i copepiieHue padoThbl
68 Bunpl Temonepenadun: TEIUIONPOBOTHOCTh, KOHBEKIIHS,
' U3Iy4YeHue
KommyectBo  TemnoTel.  YaenbHas — TEIIOEMKOCTD
6.9
BEIIIECTBA




TernmooOMeH U TeEIUIOBOE paBHOBECHE. YpaBHEHHE

6.10
TEIUIOBOTO OanaHca
6.11 [InaBnenue u oTBep/IeBaHNE KPUCTATUIMUECKUX BEIIECTB.
' VY aenbHas TemioTa MaBiIeHUs
[TapooOpazoBanue u  KoHJeHcarus.  Mcmaperwue.
6.12 Kunenne. VYnenpHas  Temora  mapooOpa3OBaHUS.
' 3aBUCHUMOCTh TEMIIEPATypbl KUIEHUS OT aTMOC(EPHOTO
JABJICHUS
6.13 BiaxxHocTh Bo3myxa
6.14 OHeprus TomuBa. Y ieibHasi TENI0Ta CrOPaHUs
[Ipunnuner  pabotel  TermoBbix — aBurateneit  KITJ]
6.15 TEIJIOBOTO JABUTaTelNs. TerioBble JABUTATENd U 3alluTa
OKpY>Karollen cpeibl
3aK0H COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TETUIOBBIX
6.16
npoueccax
[IpakTuueckue pabOTHI:
OnbIThI o 0oOHapyKCHHIO JIeHCTBUS in
MOJICKYJISIPHOTO MIPUTSKEHUS.
OnbITel 1O BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM
COJIM WJIU caxapa.
OnbITEI IO HAOMIOACHUIO TETUIOBOTO PACIIUPEHUS Ta30B,
KUJKOCTEN U TBEPABIX TEIL.
Omnpenenenue JaBleHUs BO3yXa B OaJUIOHE MITIPHIIA.
6.17 OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTDH JIABJICHHS

BO3/IyXa OT €ro 00béMa 1 HarpeBaHUs UIN OXJIAXKICHHUS.
[IpoBepka rumoTe3pl JMHEHHOW 3aBUCUMOCTH JIJTMHBI
CTONOMKA KHUIKOCTH B TEPMOMETPHUYECKON TpyOKe OT
TEMIIEPaTYpPBI.

HaGmonenne m3MeHeHUs BHYTPEHHEW SHEPTUM Teja B
pe3ysbTaTe Teruionepeaayd U padoThl BHEITHUX CHIL.
HccnenoBanue siBIeHUs TEMI000MEHA MPU CMEITMBAHUN
XOJIOTHOW U TOpsiYer BOBI.

OHpe)IeJ'IeHI/Ie KOJIMYCCTBA  TCIJIOTBI, TIIOJYYCHHOI'O




BOZOW TpHU TEIJIOOOMEHE C HArPEThIM METaJUIMYECKUM
AITAHIPOM.

OmnpeneneHne yaeIbHON TEIJIOEMKOCTH BEIIECTRA.
HccnenoBanue mpoiecca uCapeHusl.

OmnpeneneHre OTHOCUTENILHOM BIXKHOCTH BO3IyXa.

OmnpeneneHue yaeabHON TEIIOTH TUTABICHHUS JIbJIA.

6.18

dusznueckue SBICHHS B NPUPOAC: IMOBEPXHOCTHOE
HATSOKCHWE ¥ KAaNWULIPHBIC SIBICHHUS B IPHPOJE,
KpHCTaJUTBI B Tipupoje, usnydenue ColHIa, 3aMep3aHue
BOZOEMOB, MOPCKHE OpH3bI; 00pa30BaHKE POCHI, TyMaHa,

HWHes, CHera.

6.19

TexHuuyeckue  ycTpoOMCTBa:  KalWJUIAPBL, MPUMEPHI
WCIIOb30BaHUSI KPUCTALIOB, >KUJIKOCTHBIH TEPMOMETP,
JaTYMK TEMIEpaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THTPOMETpPBI, NCHUXPOMETp, MapoBas TypOWHa,

ABUT'aTCJIb BHYTPECHHCTO CI'OPAHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuzanus Tei. J[Ba poja 3JeKTPUUECKUX 3apsiioB
B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  KyioHa

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TEJ OT
BEJIMYMHBI 3apSAA0B U PACCTOSHUS MEXTy TEJIaMH)
Onexrpuueckoe nose. Hanpssk€HHOCTh 3JEKTPUUECKOTO

7.3 nons. lIpyHIUD Cyneprno3uiuu 3JIEKTPUYECKUX IOJIEH
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurtenu »siexTpuueckux 3apsaoB. OJIeMEHTapHBIN

7.4 anekTpuyeckuit 3apana. Ctpoenue aroma. [IlpoBonHuku n
TUDJIEKTPUKU

7.5 3aKOH COXpaHEHHUs JIEKTPUUYECKOTO 3apsia

- ONEeKTpUYEeCKUd  TOK.  YCJIOBHA  CYyLIECTBOBaHMS

' NEKTPUYECKOTO TOKA. ICTOUHMKH TOCTOSTHHOTO TOKA
27 JeiicTBust ANEKTPUYECKOTO TOKa (TemoBoe,

XUMHYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B




KHUAKOCTAX U ra3dax

Onexktpuueckas uenb. Cwia TOKa. OIEKTPUUECKOE

7.8
HarpspKEHUe
9 ConpotuieHue MPOBOJIHUKA. VYneabHOE
7.
COMPOTHUBIICHUE BEILIECTBA
7.10 3akon Oma a1 yq9acTka 1enu
[TocnenoBarenbHOE W MapajyIeIbHOE  COCJIUHEHUE
7.11
MPOBOJTHUKOB
PaGora u MOIIHOCTH JJCKTPUUYECKOTO TOKA. 3aKOH
7.12
Jxoyinsa — Jlenna
3 DNEKTPUYECKHE IENU W TMOTPEOUTENN SIICKTPHUISCKON
7.1
sHepruu B ObITy. KopoTKkoe 3ambikaHMe
IlocTtossable MarHuThel. B3amMonelcTBUE HOCTOSHHEBIX
7.14
MAarduToB
MaruutHoe T1ojie. MaruutHoe 1ojie 3eMIM KU €ro
7.15
3HaYEHHE IS KU3HU Ha 3eMiie
216 OmneiT Opcrena. MaruutHoe 1oJie 31eKTPUYECKOTo TOKa.
[IpuMeHeHue >JEKTPOMarHUTOB B TEXHUKE
JleficTBUe MarHMUTHOTO TOJIE HA MPOBOJHUK C TOKOM.
DNeKTpOABUTATENIb TOCTOSSHHOTO TOKa. VMcmonp3oBaHue
7.17
JJIEKTPOJBUTaTENe B TEXHUYECKHX YCTPOMCTBaX M Ha
TpaHCIopTe
" O1BITEI ®dapanes. SIBnenne 3JIEKTPOMArHUTHOMN
7.1
naaykiuu. [Ipasumno Jlenna
DIEeKTPOTeHEePaTop. Crioco6s1 MOJTY4SHUS
7.19 BJIEKTPUYECKON SHEPIuM. DNEeKTPOCTaHITUN Ha
BO30OHOBIISIEMBIX UICTOYHHKAX YHEPTUU
[IpakTuueckue padbOTHI:
OnbITH 0 HAOTIOJCHUIO DIIEKTPU3AIMU TNl HHIYKIUEH
7.20 U IIPU COTNIPUKOCHOBEHHH.

UccnenoBanue nA€MCTBHS DJIEKTPUYECKOrO OIS Ha

IMPOBOAHHUKHU U AUBJICKTPUKH.




COopka u mpoBepka pabOTBI SICKTPHUECKON Ienu
MOCTOSIHHOTO TOKA.

W3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HaIPSKEHUS.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, HIYILETO Yepe3
PE3UCTOp, OT CONPOTUBJICHUS PE3UCTOPA U HAIPSHKEHUS
Ha PEe3UCTOpE.

OnpIThI, JEMOHCTPUPYIOILIKE 3aBUCHUMOCTD
3JIEKTPUYECKOTO COINPOTUBIIEHUS IIPOBOJHUKA OT €r0
JUITMHBI, TJI0IAU ONEPEYHOT0 CEYEHUS U MaTepHalla.
[IpoBepka mpaBuiia CIOXKEHHUS  HANPSIKEHUH MpHU
IIOCJIEIOBATEIIbHOM ~ COCIMHEHUM JBYX PE3HCTOPOB.
[IpoBepka npaBuia s CHIIBI TOKA IIPU NApaLICIBHOM
coequHEHUH  pe3ucTtopoB.  OmpexneneHue  padOTHI
JJEKTPUYECKOTO TOKa, MAYLIErO0 Yepe3 Ppe3UcTop.
OnpeneneHue  MOIIHOCTH — DJIEKTPUYECKOIO  TOKA,
BBICIIIEMON Ha pe3ucTope. McecenenoBanue 3aBUCUMOCTH
CWJIBl TOKA, UIYILIETO YEepe3 JIAMIIOUYKY, OT HANPSKEHUS
Ha Hell. Onpenenenue KIIJ[ narpesarens. Mccnenosanue
MarHUTHOTO B3aUMOJICHCTBUSL IOCTOSHHBIX MAarHUTOB.
W3ydyeHre MarHuTHOTO MOJISl IOCTOSIHHBIX MarHUTOB MPU
ux oOwveauHeHMM U pasgeneHud. HccnenoBanue
JEMCTBHS DJIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OneITbl,  JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  CHJIBI
B3aMMOJICHCTBUS KaTyIIKH C TOKOM M MarHuTa OT CHJIbI
TOKa M HalpaBleHUWs TOKa B Karymke. I3ydenue

JIECTBUS MarHUTHOTO MOJS Ha MIpOBOAHUK C TOKOM.

KonctpynpoBanue u HU3y4YECHHUE paboThI
3IIEKTPOJIBUTATEITS. N3mepenne KII/
3JIEKTPOJIBUTATEIILHOMN YCTaHOBKH. ONEBITEI o

HNCCIICOIOBAaHHUIO ABJICHUSA 3JICKTpOMaFHI/ITHOI>'I HHAYKIHUU:
HCCIIeOBaHUE M3MEHEHHM 3Ha4YeHUsI u HaIlTpaBJICHUA

WHAYKIIMOHHOI'O TOKa




7.21

@dusnueckue SBICHUS B MPUPOJE: DICKTPUUECKHE
SBIEHU B  arMmocdepe, OJICKTPUUECTBO  >KHUBBIX
OpraHM3MOB, MarHWTHOE Moje 3eMiiu, Apeld MmoocoB,
pOJIb MAarHUTHOTO TOJISA ISl )KU3HU HA 3emiie, MOJISIPHOE

CHUAHUC

1.22

TexHudeckue YCTPOWCTBA: DJIEKTPOCKOIl, aMIIEpMETP,
BOJIBTMETP, PEOCTaT, CYETYUK IJICKTPUUYECKON DHEPrUH,
JIEKTPOOCBETUTENIbHBIE  MPUOOPBI,  HarpeBaTelbHbIE
AJIEKTPOIPUOOPHI (mpumepsr), AIEKTPUICCKHE
NPEAOXPAHUTENH, DJIEKTPOMArHuT, 3JIEKTPOJIBUIaTEIb

MMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOI'O TOKA

9 KIIACC
Kon
Konx anemenra [IpoBepsiemble 27IEMEHTBI COAEPIKAHMS
pasznena
MEXAHWYECKMUE ABJIEHUA

Mexannyeckoe JIBHKEHHE. MarepuanbHas — TOYKA.

o1 Cucrema orcuéra

8.2 OTHOCHUTENBHOCTh MEXAHUYECKOTO IBUKECHUS

8.3 PaBHOMEpPHOE NPAMOIMHENHOE IBUKEHUE
##HPar###HepaBHOMepHOE MPSIMOJIMHEIHOE JIBUXKEHUE.

8.4 CpenHsis W MIHOBEHHass CKOpPOCTb  Tejla  IpHU
HEPaBHOMEPHOM JBUKCHUU

8 Yckopenue. PaBHOYyCKOpEHHOE MIPSAMOJIMHEMHOE

85 JIBUKECHHE

8.6 #H#Par###CroO0HOE mageHue. OnelTel [ anuies
###Par##PaBHoMepHOE JBHKEHUE 10 OKPY>KHOCTH.

8.7 [lepuon m uactora obOpamieHus. JluneliHas u yrioBas
ckopocTH. LleHTpocTpeMUTENbHOE YCKOPEHHE

8.8 Ilepssiii 3akoH HptoToHA

8.9 Bropoii 3akon HeroToHa

8.10 Tperuii 3akoH HeroToHa




8.11

[IpuHIMI Cyneprno3uIu CUl

8.12 Cwuuta ynpyroctu. 3akoH ['yka
313 Cuna TpeHus: cuila TPEHUS CKOJBXEHUs, CHJIa TPEHUs
' MOKOS, IPYTHe BUIBI TPCHHS
8.14 Cuna TSDKECTM W 3aKOH BCEMHUPHOTO TATOTCHHSL.
' YckopeHue cBOOOIHOTO NaIeHUs
8.15 Jewxenne  mmaHer  Bokpyr  Counnma.  IlepBas
' KOCMHYECKasi CKOPOCTb. HeBecoMOCTh 1 meperpy3ku
PaBHOBecue MaTeprabHOM TOYKU. AOCOIFOTHO TBEP0E
8.16
TEJ0
8.17 PaBHoBecue TBEPHOro Tena C 3aKPEIUIEHHOW OCBIO
' BpauieHus. MomeHT cuiibl. LleHTp TsxecTn
8.18 Nwmnynee Tena. M3Menenue ummynbca. IMIynsc cHitbt
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 PeakTtuBHOE nBUKEHUE
8.21 Mexannueckas paboTa U MOITHOCTb
8.9 Pabora cun Ttsbkectu, ynpyroctd, TpeHus. CBsi3b
' SHEpPruu 1 paboThl
893 [lorennumaneHast dHeprus Tena, MOAHATOTO  Haj
' MTOBEPXHOCTHIO 3eMIIH
8.24 [ToTenumanpHas 3HEPIUs CKATON MPYKUHbI
Kunernueckass sHeprus. Teopema 0O KHHETHYECKOM
8.25
SHEeprun
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIUH
[IpakTuueckue padbOTHI:
Omnpenenenue cpeaHeil CKOPOCTH CKOJBXEHHs Opycka
WIM JBWKEHHUS IIapuKa MO HAKIOHHOW IUIOCKOCTH.
OmnpeneneHue yCKOpeHUsl Tella IpU PaBHOYCKOPEHHOM
87 JIBVDKEHUH 110 HAKJIOHHOW TUTOCKOCTH.

UccnegoBanue 3aBUCUMOCTA NYyTHU OT BPEMEHHU MPHU
PaBHOYCKOPEHHOM JIBIDKCHHH 0€3 Ha4albHON CKOPOCTH.
[IpoBepka TrHUMOTE3BI: €CIM TPH PABHOYCKOPEHHOM
JIBIDKEHUH 0O€3 HadaJbHOW CKOPOCTH ITYTH OTHOCSTCS

KakKk piang HEYETHBIX Yuceii, TO COOTBCTCTBYIOIIUC




8.28

8.29

MIPOMEXYTKH BPEMEHHU OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHUJIbI TPEHUS CKOJIbKEHUS
OT CWIbl HOpPMaJbHOrO JjaBiieHus. OnpezneneHue
kodddunenTa TpeHHus CcKoibxkeHus. OmnpenerneHue
#EcTKOoCTU mpyKuHbL. OmnpeneneHue padOTbl  CUIIBI
TpEHUsT TMpPU PABHOMEPHOM JIBIJKEHMHM Tejla IO
TOPU30HTANIbHOM moBepxHOCTH. Omnpesenenue padOTHI
CUIBl  YOPYrocTM  IpU  HOIBEME  Ipy3a C
UCIIOJIb30BAHUEM  HEMOABMKHOTO W IOJBHXXHOTO
OJI0KOB

®dusnueckue SBJICHUS B TMPUPOE: MPUIUBBI U OTIHUBEI,
nBuKeHue I1uiaHeT COJIHEYHOM CHUCTEMBI, PEaKTHBHOE
JBUYKEHUE KUBBIX OPTAaHU3MOB

TexHuueckue  yCTpOWCTBA:  CHUJIOMETP,  JATYUKH

ITOJIOKCHU, paCCTOAHHUA U YCKOPCHUS, PAKCThI

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

KonebarenbHoe nBuxkenne. OCHOBHbIE XapaKTEPUCTUKU

- KoJIeOaHUI: Iepro/I, 4acToTa, aMIUIUTY/1a
9.9 MaremaTtuueckuit u MPYKUHHBIN MasiTHUKU.
' [IpeBpaienue s3uepruu npu KosaedaTenbHOM ABHKEHUN
93 3aryxatomue kosiebanusi. BwIHyXaeHHBIE KOJeOaHUS.
' Pe3onanc
Mexannueckre BoHbBI. CBOMCTBa MEXaHHUYECKUX BOJIH.
9.4 [IpomonbHBIE W MONIEpEeYHBIC BOJHBI. J[TMHA BOJIHBI U
' CKOpPOCTh €€ pacrpocTpaHeHHUs. MexaHN4eCKHe BOJHBI B
TBEPIOM TeJI€, CEICMUYECKUE BOJTHBI
9.5 3ByK. ']poMKOCTB U BbIcOTa 3ByKa. OTpakeHUE 3ByKa
9.6 Wndpa3Byk u yabTpa3Byk
[IpakTudeckue pabOTHI:
OmpeneneHnne 4acTOTBl W TEpHoJa  KoJeOaHU
MaTeMaTH4eCKOro MasiTHUKA.
9.7 OmpeneneHnne 4acTOTBl W TEpHoJa  KoseOaHUM

MPY>KUHHOTO MasiTHUKA
HccnenoBanre  3aBUCHMOCTH  MEpPHOAA  KOJCOAHHIA

NOABCHICHHOTO K HUTU TIpy3a OT [JJIUHBI HUTH.




10

11

HccnenoBanue 3aBUCUMOCTH  TIepHoOJa  KoJeOaHMit
MPYXUHHOTO MAasiTHUKAa OT Macchl rpysa. lIpomepka
HE3aBUCHUMOCTH nepuojia KoJIeOaHMHI rpysa,
MOJIBEIICHHOTO K HUTH, OT MAaCChl Tpy3a U KECTKOCTH
Npy>XkuHbBL. MI3MepeHne yCKopeHus: CBOOOTHOTO TaACHUS
®dusnyeckue SBICHUS B MPHUPOJIC: BOCIPUATHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIIETPSICEHUE, CEUCMHYECKHUE BOJIHBI,
IIyHaMH, X0
9.9 TexHu4YecKue yCTPOMCTBA: DXOJOT, HCIIOIb30BAHUE
' yIbTPa3ByKa B OBITY U TEXHUKE
DJIEKTPOMAT'HUTHOE ITOJIE U DJIEKTPOMAT'HUTHBIE BOJIHbBI
101 DNEKTPOMarHuTHOE MOJIe. DIIEKTPOMATHUTHBIC BOJHBI.
' CBOICTBA 2JIEKTPOMArHUTHBIX BOJTH
10.2 [[Ixana 37€KTPOMarHUTHBHIX BOJIH
103 DneKkTpoMarauTHas Tpupoja cBera. CKOpOCTh CBeTa.
' BomnHoBrIe cBOKCTBA cBETa
[IpakTrueckue pabOThI:
10.4 N3ydyeHne CBOMCTB  JJIEKTPOMAarHWTHBIX BOJH C
TTOMOIIIbI0 MOOHMIIBHOTO TeedoHa
Oduznyeckue SBICHHUS B MPHUPOAE: OHUOIOTHYECKOe
10.5 neiicTBue BUJUMOTO, yIBTPaPHOIETOBOTO u
PEHTTEHOBCKOTO M3TyYeHH
106 Texuuueckue yCTpOMCTBA: HCIIOJIb30BaHKE
' AIEKTPOMArHUTHBIX BOJIH JJISI COTOBOU CBSI3U
CBETOBBIE SIBJIEHU
111 JIyueBas monens ceera. Mcrounuku ceerta
11.2 [IpsiMonuHEHOE paclpoCTpaHEHHUE CBETA
113 Otpaxenue ceta. [lmockoe 3epkano. 3aKOH OTPaKEHUS
' cBeTa
114 [Ipenomnenue cBeta. 3akOH MPETOMIJIEHUS CBeETa.
' [TonHOE BHYTpPEHHEE OTPAKEHHE CBETA
11.5 JIunza. Xop ty4yel B MH3E
116 OnTnueckast cuctema ¢oToamnmnapara, MHUKpPOCKONa U
' TellecKoma




I'maz kak onTuyeckas cucrema. biau3opykoctb u

11.7
JAJIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HptoTOHA.
' CrnoxeHue crieKTpalibHbIX 1IBETOB. Jlucniepcus cBera
[IpakTyeckue paboOTHI:
HccnenoBanne  3aBUCUMOCTM  yIjla  OTPayKEHUs
CBETOBOI'O JIy4a OT yIJIa MaJeHusl.
W3yuenne xapakTEepUCTHK H300paKEHHS IpeaMeTra B
IJIOCKOM 3€pKaie.
HccnenoBanue  3aBUCMMOCTH  yIyla  IIPEJIOMJICHUS
CBETOBOIO JIy4a OT yIJla MaJeHHs Ha TPaHULIE «BO3IYX —
11.9 CTEKJIO».
[Tonyyenne u300paXkeHUH C IMOMOIIBIO coOuparoien
JIH3BI.
Omnpenenenue (OKYCHOTO PpacCTOSIHMSI M ONTHYECKOH
CHUJIBI COOMPAIOIIIEH JTUH3HI.
OmnbITHI IO PA3JI0KEHHIO OENIOro CBETa B CHEKTP.
OnbITBl 1O BOCHPUSTHIO I[BETa NPEIMETOB IPH UX
HaOJIIOCHNH Yepe3 LIBETOBbIE (PUIIBTPHI
dusnueckue sBIeHUs B npupoze: 3atMenus CoiHua u
11.10 JlyHbl, 1IBE€Ta TEJ, ONTHYECKUE SIBIEHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
1111 Texnuueckue YCTPOMCTBA: OYKH, IIEPUCKOII,
' ¢doToanmnapar, ONTHYECKUE CBETOBOIbI
KBAHTOBBGIE SABJIEHUA
121 OmnbiTel Pezepdopna u 1utaHerapHas MOAEIb aTroma.
' Mogaens aroma bopa
199 Hcnyckanne u morjoieHue cBera aToMoM. KBaHTHI
1 ' JIunenyaTele CIIEKTPHI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- 1 raMMa-u3ydeHus
194 Crtpoenne aromHoro sapa. HyknonHas  wmonenb
' aTOMHOTO siipa. M30Tons!
128 PaguoaktuBHble mpeBpameHus. Ilepuoa mnomypacnanaa

ATOMHBIX AICP




SnepHbie peakunu. 3aKOHBI COXPAHEHUS 3apsiJOBOTO U

12.6
MaccoBOI'0 YHCEN
12.7 DHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. Mctounuku snepruu
' CouHiia 1 3831
129 Slnepnas osHepretuka. JledcTBUE  paguMOaKTUBHBIX
' M3JIy4EHUI Ha )KUBbIE OPraHU3MbI
[IpakTuueckue padOTHI:
HaOntogeHne CIUIOMIHBIX M JIMHEMUaThIX CIIEKTPOB
12.10 U3JIy4EHUS.
HccnenoBanue TpEeKOB: M3MEPEHHME SHEPIMM YaCTHIIBI
110 TOPMO3HOMY ITyTH (TI0 hoTorpadusim).
W3mepenue paanoakTUBHOTO (poHa
®usnyeckue SBICHUSA B INPUPOJAE: €CTECTBEHHBIN
pazroaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 pPalMOaKTUBHOE W3JIYYEHHE NPUPOJHBIX MHUHEPAJIOB,
JNEHCTBUE PAaJUOAKTUBHBIX H3JIyYEHUH HA OpraHU3M
YeJioBeKa
1212 TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaJ'ILHHﬁ AO03UMETP, KaMEpa Bunscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(OpPMHPOBAHHOCTb 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOM CBSI3U
U TI03HAaBa€MOCTH SBJICHMM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomeld poaud (U3MKU B pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOrui, 00 3BOJIOLUU
¢u3nyecKkux 3HaAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYyYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKHUX U 3apyOeXHbIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOIOTHI

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TIIOJIE), O JBIXKCHHHM Kak
crocobe CyIIecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHUSI BEUIECTBA, O (PU3UYECKOH CYIIHOCTH SIBICHHH MPUPOJIBI
(MEXaHWYEeCKHX, TEIUIOBbIX, 3JEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS M0 ONMCAHUIO UX XapAaKTEPHBIX CBONCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3UUECKUX SBICHUM
B OKpYXalOUIEM MHpE, BBIIEISAS UX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

BnaneHnne OCHOBaMM MOHSATHMHOIO amnmapara M CHUMBOJHUYECKOTO
A3blKa (PU3UKHU U MCIOJB30BaHUE UX JUISl pelIeHMs] Y4eOHBbIX 3ajad;
YMEHHUE XapaKTepu3oBaTb CBOWCTBa Tell, (U3NYECKHE SIBICHUS U

MIPOIIECCHI, UCTIOJNIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOMCTBA TeN U CbI/ISI/I‘—IeCKI/Ie SIBJICHHUA,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Y4ETOM
cOOJIOIeHNsT MPaBWJI O€30MAaCHOTO TpyAa: HAOIIOACHUE (PU3HMUECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIbHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTrO Habopa 00OpYIOBAaHUS MO UHCTPYKIUHU, OMUCHIBATH XOJ
OTIBITA U 3AMMCHIBATD €T0 PE3YIbTATHI, ((OPMYIHPOBATH BHIBOIKI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUYHH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
SKCIIEPUMEHTAIIbHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIUUCIATH
3HaU€HUE BEJIMYMHBI M aHAJIU3UPOBATH IOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEUIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIbHYI) YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  WHCTPYKLUH,  IPEICTaBIATh
MOJIyYE€HHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, YYUTHIBATH IMOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3YyIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapaKTepHBIX  CBOHCTB  (pM3MYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOICIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeEJ, IUIAHETapHAas MOJEIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NMPUMEHITh UX Ui

00BACHEHHS (1)I/ISI/I‘ICCKI/IX IIpouecccoB

YMmeHue oOBSACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CUTyallud MPaKTUKO-OPHUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISABIISITh NPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTh OOBSICHEHHE C OMOPOI Ha M3yUYEHHbIE CBOMCTBA (PU3NYECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

VYMeHue pemarh pacuéTHble 3agaud (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3ysl 3aKOHBI W (OpMYJBI, CBS3BIBAIOIINE  (PUIUIECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alHCHIBATh KpPATKOE YCJIOBUE 3a1ayH,
BBISIBIISATH HEAOCTAIOILIME JIaHHbIEC, BBIOUPATh 3aKOHBI U (OPMYIIBI,
HEOOXOAUMBIE ISl € pelIeHus], UCII0JIb30BaTh CIIPABOYHEIC TaHHBIE,
IPOBOJUTH PACUYETHI M OIEHMBATH PEATUCTUYHOCTH IOJYYEHHOIO
3HAa4YeHUs1 (PU3MYECKON BEIMYMHBI; YMEHHUE OMPEIeIsiTh Pa3MEPHOCTh

(I)H3H‘-ICCI(Oﬁ BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHHe XapakTepu3oBaTh IPUHLHUINBI  ACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCII€ OBITOBBIX MPUOOPOB, M MPOMBIIITIEHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONUCAHUIO, UCIIONb3Ys 3HAHUS O

cBOMcTBax (M3MYECKUX SIBJIEHUH UM HeoOXoauMmble (u3nUecKue




3aKOHOMECPHOCTH

10

YMeHHE UCHONb30BaTh 3HAaHUS O (U3HYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss ©O€30HMacHOCTH NP
oOpamieHud ¢ OBITOBBIMH ~ NpPUOOpaMU U TEXHUYECKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3JI0pOBbsI U  COONIONEHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOMMOCTH TMPHUMEHEHHS JOCTHKCHMHA (HU3UKH U TEXHOJIOTUH

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OnelT TOMCKa, TpeoOpa3oBaHUA U MPEACTaBICHUS HHPOPMAIUH
(GU3HYECKOTO COJEp)KaHUs C HCIOJb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB,  YMEHHME  MCIOJb30BaThb  IPHU
BBITIOJIHCHUHM YY€OHBIX 3aJlaHui HAyYHO-TIOMYJISIPHYIO JIUTEPATYPy
(bU3MYECKOTO CONEPIKaHUS, CIIPABOYHbIE MaTepuajbl, PECYpPChl CETU
WNurtepuer; BiameHue 0a30BbIMM  HaBBIKAMH  IIPeoOpa3oBaHUA
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyI0; yMEHHE
co31aBaTh COOCTBCHHBIC IHUCHMEHHBIC W YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HCCKOJIBKUX MCTOYHHUKOB




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 31€eMEHT COepP:KAHUSA
1 MEXAHWYECKMUME ABJIEHUA
11 MexaHuueckoe JOBHUXXCHHUC. MaTepI/IaJ'IBHaH TOYKa. Cucrema oTCcYéTa.
. OTHOCHTCHBHOCTB JOBUXXCHUA
19 PaBHOMepHOE M HepaBHOMEpHOE nBIKeHUE. CpenHss ckopoctb. Dopmymna s
' BBIYHCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMCpHOC HpHMOHHHeﬁHOC ABHXKCHUC. 3aBUCUMOCTE KOOpJAWHAThlI TE€jJIa OT
BPEMCHH B CJIydaC paBHOMEPHOI'O HpﬂMOHHHCﬁHOFO ABHUKCHUA:
13 x(t)=x,+vt
I'padukyn 3aBUCUMOCTM OT BPEMEHU JJIsi MPOEKIHH CKOPOCTH, IPOEKIUU
nepemMenicHus, IMyTyu, KOOpAWUHATBI IpPpU PABHOMCPHOM HpHMOJ’IPIHefIHOM
JOBUXKXCHUN
3aBUCUMOCTh KOOPAWHATHI Tella OT BPEMEHH B Cllydyae pPaBHOYCKOPEHHOTO
HpHMOHHHCﬁHOFO JABUKCHUA:
2
Sy =vy = f+ay = g
CDOpMy.]'ILI IJIL MPOCKIHUU HNCPEMCIICHHA, IMPOCKIUU CKOPOCTH W HPOCKIHUU
YCKOPEHHS IPU PAaBHOYCKOPEHHOM MPSIMOJIUHEHHOM JIBUKECHUU:
?,2
14 s.(D=vp, -r+a].-3.
U_\'('f) =Upy T4, L,
a,(f)=canst,
Ul.‘c: - lel zzaxsr
I'padukm 3aBUCHUMOCTH OT BpeMEHM Uil NPOEKLUUU YCKOPEHHUS, MNPOEKIUU
CKOpPOCTH, MNPOCKHOUU MNCPECMCIICHHUA, KOOPAUWHATBI TIIpH PABHOYCKOPCHHOM
HpﬂMOJ’H/IHGﬁHOM JABHUKCHUUN
CBobOonHOe maneHue. PopMyITbl, OMUCHIBAIOIINE CBOOOHOE TaJCHUE Tella 10
15 BCPTUKAIA (,Z[BI/I)KCHI/IC TCJIa BHU3 HWJIM BBCPX OTHOCHUTCIBHO MOBCPXHOCTU

3emnu). ['paduxu 3aBuCMMOCTH OT BpeMEHM s NPOEKLUUH YCKOPEHHS,

MNpoCKIMU CKOPOCTU W KOOpPJAWHATBI IIpPHU CBO60,[[HOM nmaaCHuM TCJj1a 110




BEPTHUKAIH

CkopocTh pPaBHOMEPHOIO JBIJKEHHUS Tella IO OKpyXHocTu. HampaBienue
CKOPOCTH.

Qopmyna g BBIYUCICHUS CKOPOCTH 4Yepe3 pajuyC OKPYKHOCTHU U TMEPHOL

oOpareHus:
_2InR
T
1.6 LenTpocTtpemurenbHoe yckopeHue. HampaBieHne IEHTPOCTPEMUTEIBHOIO
yckopenusi. @opmyiia sl BBIYUCIECHUS YCKOPEHUS:
2
a. = L
“ R
®dopmyia, CBSI3bIBAIONIAS IEPUOJ] M YACTOTY OOpaIeHHUS:
v = 1
T
Macca. IInotHocTh BemectBa. @opmyia A BBIYUCICHUS IIJIOTHOCTH:
1.7 _m
V
1.8 Cuna — BektopHas pusndeckas BenuyrHa. CloskeHue CHil
1.9 SBnenune unepuuu. [lepBroiit 3akon HproToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPA CHIIbIL, JENCTBYIOIIEN Ha
TEJI0
Bzaumopeiictue Ten. Tperuit 3akoH HeroToHa:
1.11 _ -
Fy w=-Fi5
TpeHune nokos U TpeHue ckoibxkeHus. opmyra 171 BBIYUCICHUS] MOyl CHIIbI
1.12 TPEHMSI CKOJIbKCHHUS:
F_=un-N
- K
Hedopmarus tenma. Ynpyrue u Heynpyrue gepopmanuu. 3akoH yIpyroi
1.13 nedopmaruu (3akoH ['yka):
F=k-Al
1.14 BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSATOTEHUS:




my -1,
F=G.—1 2
'L
Cuna TspxecTd. Y CKopeHHe cBOOOIHOTO MaIeHUsI.
dopmyna a7 BBIYUCICHUS CUJIBI TSKECTH BOIM3HM MOBEPXHOCTH 3emuu: F = mg.
JBrxenue ranet Bokpyr Comnnna. [lepas kocMuueckast CKOpOCTb.

HesecomocTs 1 neperpysku

1.15

Hmnynbc Tena — BeKTOpHas pu3ndeckasi BeIMYMHA.
D=mi

I/IMHYJ'IBC cucteMsl Ten. I3MeHeHne HUMITYJIbCA. HMHYJ'IBC CHJIBI

1.16

1.17

1.18

1.19

1.20

3aKOH COXpaHEHUsI UMITYJIbCa JJIs 3aMKHYTOM CUCTEMBI TEJ:
D=nyU i,y =const
PeakTuBHOE nBIDKEHNE

Mexanuueckas pa60Ta. cDO}’)MYJ'IB. JJIA BBIYHMCIICHH A pa6OTBI CHIJIBI:

A=Fscosc

Mexannueckas MOIIHOCTH:
A
N=4
I

Kunernueckas u MNOTCHIMAJIbHAas SHCPIrus. CDOpMy.]'Ia JUIA BIYUCIICHUA

KHHETHYECKOU OHEPIUu:

H!Uz
Bem g

TeopeMa 0 KMHETHYECKOMN SHCPIHUHU. q)OpMy'J'Ia JJIA BBIYHMCIICHHA HOTCHHH&HLHOﬁ

SHECPIruu TCjia, MOAHATOIO

HaI 3eMIIEH:

E,= mgh

MexaHnueckas SJHeprus:
E=E.+E P

3aKOH COXpaHEHUsI MEXaHNYECKOM sHeprun. @opMmyiia sl 3aKOHA COXPAHEHUS
MEXaHUYECKOM SHepruu B OTCYTCTBHE CHII TpeHus: E = const.

IIpeBpalieHre MEXaHMYECKOW SHEPTUH NPY HAJTUYUH CUJIBI TPEHHUS.
[TpocTeie MEXaHU3MBI. «30JI0TOE IIPABHIIO» MEXAHUKH.

Poruar. Momenrt cuiist; M - Fl.

VYcioBue paBHOBECHS pbluara:




M +M +..=0
[TonsukubIil 1 HenoABWKHBIN 0510ku. KIT/I mpocThix MexaHU3MOB,

n= Anonesnas
A‘S&TI:E"IBEE&H

JlaBnenue TBEPAOTO TENA.

dopmyia i1 BBIYMCIICHMS IAaBJICHUs TBEPIOIO Tena:

_F
P= Gh
1.21 JlaBiieHue ra3a. ATMOC(EepHOE aBICHHE.
['unpocraTyeckoe AaBlieHUuE BHYTPH KUIKOCTH.
dopmyna sl BBIYUCIICHUS JaBICHHUS BHYTPU KHUIKOCTH:
P=PE+DPy,
1.22 3akoHn [lackans. ['mppaBnuyeckuii mpecc
3akoH Apxumena. Dopmyna g ONPENEICHUS BBITAJKUBAIOIIEH CHJIBI,
NeCTBYIONIEH Ha TeJ0, HOTPYKEHHOE B )KUJIKOCTh HIIU Ta3:
1.23
Fag =pgV
VYcnosue riaBanus tena. [InaBanue cy1oB U BO3AyXoIIaBaHHE
Mexannueckue konebaHus. AMIUIMTYAA, TEPUOJT M YacToTa KoyeOaHUH.
194 ®dopmyra, CBI3BIBAIOIIAS YaCTOTY U MEPUO KOJICOAHUN:
Vv = L
T
195 Marematnueckuii M TNpPYKUHHBIM MasTHUKH. [IpeBpamieHue >sHepruu mpu
' KoJ1e0aTeIbHOM JBM)KEHUU
1.26 3aryxatoiue konaebanusi. Beinykaennoie konedanus. Pezonanc
Mexannueckne BONHBI. [Ipo/oibHBIE W TIONEPEYHbIC BOJHBL JIJIMHA BOJHBI U
1.27 CKOPOCTb paclpOCTPAaHEHHUSI BOJIHBI:
h=v-T
198 3Byk. ['poMKOCTh M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOI BOJHBI HAa TPaHUIIE
' nByX cpen. MHppa3Byk U yabTpa3Byk
Ilpakxmuueckue pabomul
199 N3MepeHne cpenHel IUIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH

NOPYKUHBL, KO3(p(UIIMEHTa TPEHUS CKOJIbXKEHHUs; paOOThl CHJIbI TPEHMS, CHUJIbI

YIPYTOCTH; CpeHEH CKOPOCTH IBHKEHHsSI OpycKa MO HAKJIOHHOW IJIOCKOCTH;




YCKOpEeHHUsT OpycKa TpH JABM)KCHHWH 110 HAKJIOHHOW IUIOCKOCTH; YacTOThI M
nepuoAa KojeOaHWM MaTeMaTHYeCKOro MAasTHHKA; 4YacTOThl W MEpHojaa
KoJIeOaHUH TPY)KMHHOTO MasTHUKA, MOMEHTA CHJIbI, JICHCTBYIOIIEIO HA phIyar;
paboThl CWIBl YNPYrOCTH MPU NOABEME Tpy3a C MOMOIIBIO HEMOABUKHOTO
0J10Ka; pabOTHI CHIIBI YIPYTOCTH MPHU MOJBEME Ipy3a ¢ MOMOIIBIO TOJIBHKHOTO
070Ka.

HccrnenoBanre 3aBUCUMOCTH apXHMEIOBOW CHJIBI OT O0BEMa MOTPYKEHHOM
YaCTu TCJia U OT IINIOTHOCTH KHUJAKOCTH, HC3aBUCUMOCTHU BBITaJ'IKI/IBaIOH_[eﬁ CHUJIbI
OT MAcChI TeJIa; CHJIbI TPEHHS CKOJILKCHHS OT CHIIBI HOPMAJIBHOTO JIABJICHHS H OT
poAa MOBEPXHOCTH; CWJIbI YIPYTOCTH, BOZHUKAKOUIEH B NPYKHHE, OT CTEIICHU
negopMaluu MPYKUHBI, YCKOPEHUs1 OpycKa OT yriila HaKJIOHA HAaIPaBISIONICH;
nepuoza (4acToThbl) KoJeOaHUI HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; IepHoja
KOJICOAHUW MPY)KMHHOTO MasTHUKa OT MAacChl Ipy3a MU JKECTKOCTH TPYKUHBL,
WCCJICIOBAaHNE HE3aBHCHMOCTH IIEPUOJIa KOJICOAHW HUTSHOTO MAasTHHUKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUS PAaBHOBCCHUS pblvara

1.30

1.31

Qusuueckue A6NeHUs 6 Npupode: TIPUMEPbl IBWXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B JKHUBOW M HE)KMBOU IIPUPOAE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJE U
TEXHUKE, IPWIMBBI U OTIUBBI, JBIKEHHE IUIaHET COJIHEYHONM CHCTEMBI,
PEaKTUBHOE JIBM)KCHME JKMBBIX OPraHU3MOB, PbIYaru B TEJIE YEJIOBEKA, BIMSHUE
aTMOC(EpHOro JaBJE€HUs Ha JKUBOW OpraHusM, IUIaBaHHE pbIO, BOCIPHATHE

3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, ceiicMHUUecKue BOJIHBI, HYHaAMH, 3X0

Texnuueckue ycmpoucmea: CUUIOMETP, TATYUKW TOJOXKEHHS, PACCTOSHUS U
YCKOpEHHUs, TUHAMOMETp, MOJIIUIIHUKH, pPAKEThl, pblyar, TIOABWXKHBIA U
HETIOABIDKHBIA OJIOKHM, HAKIIOHHAsI TUIOCKOCTh, MPOCTHIE MEXaHWU3MBI B OBITY,
cooOmraromuecst cocyipl, YCTPOMCTBO BOJOINPOBOJAA, TMIpPABIMUYECKUIl mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOH HACOC, apeoMeTp, 3XOJIOT,

HCIIOJIb30BAHUC YJIIBTPA3BYKa B 6I>ITy N TCXHHUKC

2.1

2.2

TEIIJIOBBIE ABJIEHUA

OcCHOBHEBIC ITOJIOKCHHUA MOHCKYHHpHO-KHHCTH‘{eCKOfI TCOpHUU CTPpOCHUA
BCIICCTBA. MOI[CJ'II/I TBépI[OFO, KHAKOI'O " ra3006pa3Horo COCTOSIHUM BCIICCTBA.

Kpucranmmaeckue u amopdabie Tena

ZIBI/I)KGHI/IG qJacTull BCIICCTBA. CBi3p CKOpOCTH  ABHIXKCHHUA YacTUl C

Temneparypoil. bpoyHoBckoe nBmxenue, muddy3us

2.3

CMayuBaHue U KalmUJUTSIPHBIC ABJICHUA

2.4

Tenopoe paciiipeHuC 1 C:XaTue




2.5

TemnnoBoe paBHOBECHE

Buytpennsis sneprus. PabGora u Teruionepenadya Kak CHOCOObI HM3MEHEHHS

25 BHYTPEHHEHN SHEPrun
2.7 Buapel Tenonepenaun: TENIONPOBOJAHOCTD, KOHBEKLIMS, U3IIyUEHUE
HarpeBanne wu oxnaxnenue ten. KommyecTBo  TemwnorTel. Y aenbHas
28 TEIUIOEMKOCTb:
O=cml(t,—t)
3aKOH COXpaHEHHUS SHEPrUU B TEIUIOBBIX IpoOIeccax. YpPaBHEHUE TEIJIOBOTO
29 OanaHca:
O +0, +..=0
Hcnapenue u koHjaeHcauus. M3MeHEHHE BHYTPEHHEH SHEPrud B IPOLECCE
2.10 uclapeHuss M KoHAeHcauuu. KuneHwe IKUIKOCTH. YenbHas TeIioTa
napooOpasoBanusi: L = Q/m
211 BnaxxnocTs Bo3yxa
[InmaBnenne wn Kpucrasmmsanus. J3MeHeHWe BHYTpEHHEHW DJHEpPIUMM IIpH
IJIABJICHUU U KPUCTAIUIM3ALMU. Y 1eJIbHAs TeIUIOTA IIaBJICHHUS:
212 0
o
BHyTpeHHss 3HEPTHS CrOpaHus TOIUIMBA. Y IeJIbHAS TEIUIOTa CTOPAHUS TOIIMBA:
2.13 g=Q/m
2.14 [Tpunnumns! paboTel TeroBeix aeurateneit. KI1/ remioBoro aquratesns
IIpakxmuueckue pabomoi
N3Mmepenne yaenbHONW TEIUIOEMKOCTH METAJUIMYECKOI0 LWIMHAPA; KOJIUYECTBA
TEIJIOTHI, TOJYYeHHOTO BOJOW KOMHATHOM TeMIiepaTypbl (HUKCHPOBAHHOM
Macchl, B KOTOPYIO OIIYHIEH HarpeTblii I[WIMHIAP; KOJWYECTBA TEIUIOTHI,
2.15 OTAAHHOT'O0 HAarpeThiM IMIJIMHAPOM, IMOCJIE OIYCKaHUs €ro B BOAY KOMHATHOM
TEMIIEpaTypbl; OTHOCHUTEIBHON BIAXKHOCTU BO3/yXa; YACJIbHOW TEIIOTHI
MJaBJIeHUsT Jbpaa. MccnenoBaHWe M3MEHEHHS TEMIIEpaTypbl  BOABI  MPH
pa3JIMYHBIX YCIOBHUAX; SIBICHUS TEIJIOOOMEHA NMPU CMEIIUBAHUU XOJOIHOU U
ropstaeil BObI; IPOLIECCA UCTIAPEHUS
216 Qusuueckue ANeHUsA 8 npupooe. TIOBEPXHOCTHOE HATKEHHE M KalMUIApHBIC

ABJIEHUSI B MPHUPOJE, KPUCTAIIBI B MpHupoae, uznydenue ColHla, 3aMep3aHue




BOJIOEMOB, MOpCKHE OpH3bI; 00pa30BaHUE POCHI, TYMaHa, HHEsl, CHera

Texnuueckue yCWlpOIZCWlBG.’ KalmnuJJIAPbI, IIPUMEPBI UCIIOJIB30BaHUA KPUCTAJIJIOB,

KUJKOCTHBIM TEPMOMETp, JAaTUMK TEMIEPATypbl, TEPMOC, CUCTEMA OTOILJICHUS

241 JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBasi TypOWHA, BUraTellb BHYTPEHHETO
CTOpaHus
3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1 Onexrpuzanus Tei. J[Ba BUa 3J€KTPUUECKUX 3apsiioB
3.2 B3aumoneiictBue 3apspkeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEeHHsI SJEKTPUUECKOTO 3apsiia
34 Onektpuueckoe mone. Hanpsoxk€HHOCTh 3nekTpuyeckoro mois. I[IpuHiun
' CYMEPIIO3UITNH JICKTPUUECKHX TTOJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurtenn »snexkrpuueckux 3apsnoB. JleficTBHE 3IIEKTPUUECKOTO TONS HA
' aeKTpUudYecKue 3apsiabl. [[pOBOTHUKY U AUDTIEKTPUKHU
[TocTosiHHBIN AreKTpudeckuil ToK. JleficTBus anexkTpuueckoro Toka. Cuma Toka.
3.6 Hampsokenue.
I=qg/t,U=A/q
. DNEKTPUUECKOE COMPOTUBIICHHE. Y ACTBbHOE SJIEKTPUUECKOE COMTPOTUBIICHHE:
' R =pl/S
3.8 3akon Oma 151 yuactka snektpudeckoi menu: | = U/R
[TocnenoBarenbHOE COETUHEHNE IPOBOAHHUKOB:
I, =1,; U=U,+U,; R=R, +R,
3.9 [NapannenbHOE cCOeTMHEHNE TIPOBOAHUKOB PABHOTO COTPOTUBIICHUS:
U=U:I=I+I; R:%.
CMernranHbIe COETMHEHMSI TPOBOTHUKOB
3.10 Pabota u momHOCTE AnmekTpudeckoro Toka. A = Ult, P = Ul
3akoH [[xxoyins — JIenna:
3.11 2
O=I"-R-t
3.1 OneiT Opcrena. MarHuTHOe IOJIE€ NPSIMOrO IMPOBOJHHMKA € TOKOM. JIMHMM
' MarHUTHON HHIIYKIIUU
313 MaruuTHOe T0Jie TIOCTOSHHOTO MarHuTa. B3auMonelcTBHE MOCTOSHHBIX

MAarHuToOB




3.14

JlelicTBME MAarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM

3.15 OnbiTel Dapajes. SABnenHue 35ekTpoMariuTHoM uHaAykiuu. [Ipasuio Jlenna
Ilpaxmuueckue pabomul
W3mepeHne  3JEKTPUYECKOTO  CONPOTUBJICHUS  PE3UCTOPA;  MOUIHOCTH
AIEKTPUUYECKOTO TOKA; pabOTHI AIEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHUKAIOLIETO B IPOBOJHUKE
3.16 (pe3ucTopsl, JIaMIIO4Ka), OT HANPSKEHHs] HAa KOHIIAX MMPOBOJHHUKA; 3aBUCUMOCTHU
' COIIPOTHUBIICHUS OT JUTMHBI TPOBOJIHUKA, IJIOMIAN €r0 MOMNEPEYHOTO CEYCHUS U
YI€IBHOTO COMPOTUBIICHHUS.
[IpoBepka mpaBuiIa JUIsl SIEKTPHYECKOTO HANPSDKEHUS MPH TOCIE0BATEIIbHOM
COCIMHEHUU MPOBOIAHHUKOB;, MpaBHJIA [UIsI CHJIBI JJIEKTPUYECKOTO TOKa MpH
napajuieJIbHOM COSTMHEHNUU ITPOBOJHUKOB (PE3UCTOPHI U JTAMITOYKA)
Qusuueckue s6leHus 6 npupooe: SIEKTPUYECKUE SBICHHS B aTMocdepe,
3.17 AIIEKTPUYECTBO JKUBBIX OpPraHM3MOB, MAarHUTHOE ToJie 3eMiid, Apei( MoNoCcoB,
POJIb MArHUTHOTO TIOJIS TSI )KU3HHU HA 3eMile, TOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, peocTart,
CUETUYMK  DIIEKTPHYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTelIbHbIC ANEKTPONPUOOPHI (mpumepsi), AJICKTPUUYCCKUE
NPEIOXPAHUTEIH, DIEKTPOMArHUT, OSJIEKTPOJBUTATENbh MOCTOSHHOTO TOKAa,
reHepaTop MOCTOSHHOTO TOKA
3.19 DneKkTpoMarHuTHbIE BOJMHBL. [1Ikana >ekTpoMarHUTHBIX BOJTH
3.20 JlyueBas mojenb cBeta. [IpsMonuHeiiHoe pacipocTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus cera. [nockoe 3epkaio
3.22 [Tpenomnienue cBeTa. 3aKOH NPEIOMIIEHHS CBETA
3.23 Hucnepcus cera
3.4 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OnTuyeckas cuia
' munsel: D = 1/F
3.25 ['na3 xak ontuyeckas cucrema. OnTuyeckue npruOopsl
Ilpakxmuueckue pabomul
W3mepenne onTudecko cuibl coOuparoiie JUH3bI; (OKYCHOTO pPacCTOSIHUS
3.26 cobuparonieid JMH3bI (MO CBOMCTBY paBeHCTBA pa3MEpoB MpeaMeTa |

n300pakeHysl, Korja MpeaMeT PaclojokeH B JBOWHOM (oOKyce), MoKa3aTels
IIPEJIOMJIEHUS CTEKIIA.

UccnenoBanue cBoiicTBa M300pakeHUs, TOJIYISHHOTO C IIOMOIIBIO0 COOMPAIOIIIEH




JIUH3bI, HU3MCHCHUA Q)OKYCHOFO pacCTodHuA  ABYX  CIIOKCHHBIX  JIMH3;
3aBUCHMOCTHU yTIJia IMPCIIOMJICHUA CBCTOBOI'O Jiyda OT yIJla IaJICHUA Ha I'paHUIC

«BO3AYX — CTCKIIO»

Duszuveckue s6IeHUS 8 npupode: 3aTMCHU COJ'IHI_[a u .HyHBI, oBETa TEI,

321 OnTUYECKHE sABJICHUS B atMochepe (1BeT Heba, pedpakius, pagyra, MUPax)
398 Texnuueckue ycmpoiicmea: OYKU, TIEPUCKOIN, (hoToanmapaT, ONTUYECKHUE
' CBETOBO/IBI
4 KBAHTOBBIE ABJIEHUA
i1 PapgnoaktuBHOCT. Anb(da-, Geta-, ramma-uznyuyenus. Peakuuu anbda-u Oera-
' pacnaza
4.2 OmnsiThl Peszepdopaa no paccesnuto anbda-yactuu. [nanerapnas Mozens atoma
4.3 CoctaB aroMHOTr0 sifjpa. M3otornbl
4.4 [leprox nonypacmnaaa aTOMHBIX siJiep
4.5 SnepHble peakuy. 3aKOHbI COXPAHEHUS 3apsI0BOI0 U MaCCOBOTO YHCE
Qusuueckue s6NeHUsT 6 Npupode. €CTECTBEHHBIH pPaJANOAKTUBHBIN (OH,
4.6 KOCMHYECKHE JIy4d, DPAJUOAKTHBHOE W3JIydeHUE MPUPOAHBIX MHHEPAJIOB,
JICCTBHE PaJIMOAKTUBHBIX U3JIyYCHUH HAa OPraHnu3M 4elloBeKa
47 Texnuueckue ycmpoticmea: CIIEKTPOCKOI, WHANBUIYalIbHBIH HO3UMETp, Kamepa

BI/IHBCOHa, AACPHAA SHEPTCTUKA




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» dusuka: 7-1 knacc: 0a30BBIA ypOBEeHB: yueOHMK, 7 knacc/ IlephimkuH
N.M., UanoB A.U., AkuuonepHoe odiectBo «M3narensctBo «IIpocseiieHne»

» ®usuka: 8- kiacc: 0a30BbIN ypoBeHb: yueOHHK, 8 Kiacc/ IlephimkuH
N. M. HsanoB A. W., AxnumonepHoe oOmiectBo «l3marenbcTBO
«ITpocBenieHue»

» Ouzuka: 9-i1 kiacc: 6a30BbIM ypoBeHb: yueOHUK, 9 kinacc/ [lephikun
N. M., I'ytauk E. M., UBanoB A. ., IletpoBa M. A., AKIlnoHepHOE 00IIIECTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

o @usmka: JlumakTudyeckwe mMarepuaibl. 7 Kiacc: ydeOHO-METOIUYECKOoe
nocooue / A.E.Mapon, E.A.Mapon — M.:[Ipoda

o dusuka: Jlumaktuueckue martepuanbl. 8 Kiacc: yu4eOHO-METOAMYECKOoe
nocobue / A.E.Mapon, E.A.Mapoun — M.:JIpoda

o ®uzuka: Jlupakruueckue maTepuaibl. 9 kiacc: yu4eOHO-METOAMYECKOe

nocobue / A.E.Mapon, E.A.Mapon — M.:JIpoda

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

e bu6nmnorexa I{OK https://m.edsoo.ru

eEnunHas  kowiekiusa — 1UQPOBBIX  00pa30BaTENbHBIX  PECYPCOB.
http://school-collection.edu.ru

eDenepanbHplii  1EHTP HWHOOPMAIIMOHHO-00PA30BATEIIBHBIX PECYpPCOB

(®LHOP). http://fcior.edu.ru



http://fcior.edu.ru/
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