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MNOACHUTEJIBHAS 3AIINCKA

[IporpaMMa 1o (Qu3MKe Ha ypPOBHE OCHOBHOTO OOIIEro 0O0pa30BaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Duznkay.

[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.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOY4YalOIIMXCS WU OpPraHMU3alfi0 HU3y4YCHUs
Gu3MKN Ha JEATEeIbHOCTHOM OcHOBe. B mporpamme mno (pu3uKe yUHUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3yibTaTaM 00ydeHus, a TakKe
MEXKMPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX TMPEAMETOB Ha YpPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsI.

[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 (U3NYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, OHoJIoTuel, acTpoHOMUEH ©  (GU3UICCKOU
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHOHAy4YHYIO KapTUHY MHpa,
IpeoCTaBsieT HauboJiee SCHble O00pas3lbl MPUMEHEHHUS HAay4HOTO METOJa
MO3HaHMSI, TO €CTh CII0C00a MOyYeHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna U3 TiaBHBIX 337a4 (PU3MUecKOoro o0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM E€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH H
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIICYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBACHATH SIBJICHMUS,

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEJOBAHMUS;



HHTCPIPCTUPOBATL JAHHBIC M HCIIOJb30BATb HAYYHBIC J10KaA3aTCIILCTBA
AJIS1 TIOJTYYCHU ST BBIBOJIOBY.

[lenmn w3ydeHus ¢GU3WMKA HA YPOBHE OCHOBHOTO OOMIET0 0Opa3oBaHUS
Olpe/ieNieHbl B KOHIICTIIIMM TIPeNoJaBaHus ydeOHoro mpenmera «Pu3nka» B
oOpa3oBaTenbHBIX oOpraHu3anusx Poccwiickoit denmepamuu, peann3yrOMUX
OCHOBHBIE 00111€00pa30BaTENbHBIEC TPOTPAMMBI.

Lenu nzydenust GU3uKu:

npuoOpeTeHne HHTEpeca M CTPEeMJICHUS O0ydJaroIuxcsi K HaydYHOMY
U3yYEHHUIO TPHUPOJBI, PAa3BUTHE UX HUHTEIUICKTYyaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIE TMO3HaHUs U (OPMUPOBAHUE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
(GopMUpOBaHHE HAYYHOTO MHPOBO33PEHUSI 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 JEATENbHOCTH, CBA3aHHON ¢ (PM3MKOM, MOJArOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

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

npuoOpeTeHNe 3HAHUM O JUCKPETHOM CTPOCHHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUUYECKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSIX;

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

OCBOCHHME METOJIOB pEIICHUS MPOCTEHIINX pacUYeTHBIX 3a1ady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPHCHTHPOBAHHBIX 3a/1a4;

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

OCBOCHHE TIPHUEMOB paboOThl ¢ MH(pOpMaImeln GU3NIecKoro CoAepKaHus,
BKJIFOYasi HHPOPMAITUIO O COBPEMEHHBIX JOCTIKCHUSX (DU3HMKH, aHAIIU3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO cO chepamu TpodeCCHOHATIEHON ESITEIbHOCTH, CBI3aHHBIMHU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UUIECKON HAYKH.



O011ee yuCIoO 4YacoB, pEKOMEHAOBAHHBIX JIJIS M3Y4eHUs (GU3HUKH Ha Oa30BOM
ypoBHe, — 238 vacoB: B 7 kjacce — 68 wacoB (2 yaca B Heneno), B 8 kiacce — 68
yacoB (2 uwaca B Hemenmo), B 9 kmacce — 102 wyaca (3 waca B HEACHIO).

[Tpennaraemselii B mporpamMMe no (u3HKe nepeyeHb JadopaTopHBIX padoT u
OTIBITOB SIBJISIETCSI PEKOMEHIATENIbHBIM, YUUTENb JeNaeT BHIOOP MPH MPOBEICHUH
7a00paTOpHBIX pabOT M OMBITOB C YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTATBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUEHUA

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

®uszuka — Hayka O mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBbIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBEIE.

®duznyeckue BenMMuMHBL. M3Mmepenue Qusnueckux BelWyuH. Duznyeckue
npudopsl. [lorpemHocTs u3mMepeHnii MexyHapoiHasi cucteMa euHuIl.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT TMPUPO.Y.
EcTecTBeHHOHAYUYHBINT METON TO3HAHUA: HAOIIOJEHWE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmoaaemMoro siBiaeHus. Onucanue GU3NUecKuX SIBICHUM ¢ MOMOIIbIO MOIeNen

Jlemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC

SIBJICHUSL.
2. ®duznueckue nMpuOOPHI U MPONEAYpa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U (HPOBBIM TPUOOPOM.

Jlabopamopnwie pabomul u onvimaul.

1. OmnpenesieHHe IEHBI IeJICHUS IIKaIbl U3MEPUTEIIBLHOTO Mprbdopa.

2. H3mepenue paccTOsTHUN.

3. M3mepenue o0bEMA KUAKOCTH U TBEPJOTO TeaA.

4. OnpeneneHue pa3MepoOB MalbIX TEN.

5. M3mepenue Temmeparypbl HpH MOMOIIM >KHIKOCTHOTO TEPMOMETpa U

JaTyuKa TeMIIepaTyphl.
6. IIpoBenenue uccienoBaHus MO MPOBEPKE TUIOTE3bI: JAIBHOCTH IMOJETA
IapuKa, MyImEeHHOTO TOPU30HTAIbHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
MyCKa.
IlepBoHava/ibHbIE CBEJACHUSA 0 CTPOCHUM BelleCTBA.

CtpoeHue BelIecTBA: aTOMbl M MOJEKYJbl, uUX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBRA.

JBmxxkenne yactul BemlecTBa. CBS3b CKOPOCTH JBWUKEHHUS YaCTHI[ C
temrneparypoii. bpoyHoBckoe nBmwkenue, nuddysus. B3anmonelcTBue dYacTuIl
BEIIIECTBA: MPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOCHHUE Ta30B, KUIAKOCTEH U TBEPIBIX
(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. HabGmiomenue  siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).

2. OmnbITHI 10 HAOJIIOACHHUIO TEIUVIOBOIO PACIIMPEHUS Fa30B.

3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUSL.

J/IBMKeHUe M B3aUMOJAeiCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBMXKEHHUH. Pacuer mytu u
BPEMEHU JIBUKCHHUSL.
SBneHue uHEpUMH. 3aKOH WHEpUMU. B3anmoneicTBHe Ten Kak NPUYHMHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIC
00BEMa BEIeCTBA.
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 cuii. Cuila 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. HabGnroneHue U3MEHEHUsI CKOPOCTH TIPU B3aUMOJICUCTBUU TEJ.
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 AJIEKTPUUECKOT0 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. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBXKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

JlaByieHUe TBEPABIX TeJI, *KUJAKOCTEH U ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJEHUS raza OT o0bema, Temmeparyphl. llepemada maBieHUs
TBEPJBIMU TEJIAMU, XKUIKOCTSIMU MU TazamMu. 3akoH [lackans. [TneBmartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHONW 000souku 3emiu. OmbiT Toppuuenmu. M3mepeHnue arMochepHOTo
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JlelicTBue XKUAKOCTH U ra3a Ha NMOTPY>KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoraBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCThH BBITAJKHUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTu
TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

o vk w N e
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8. YcIIOBHE IUIABaHUS TEJN: IUIABAHHWE WA MOTPYKEHUE TE B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa MOTPYKEHHOH B
JKUJIKOCTh YaCTH Tea.

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

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJO
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
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Pabora u MOIIHOCTH. JHEPIUsl.

Mexanudeckast pabota. MOITHOCTb.

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

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



«3omotoe mpaBmwioy MmexaHuku. KosdduumeHnt momesHoro neWcTBus (mganee —
KII/I) npoctbix Mexanu3moB. [IpocTeie MexaHU3MBI B OBITY U TEXHHKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIHUS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimel.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.

3. Hzmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. V3ydeHHe 3aKOHA COXPAaHEHUS! MEXAaHUYECKOU SHEPTHH.

8 KUIACC

TenJioBbie AIBJICHUA.

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

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, KHUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKON TEOPUH.
CMaurBaHMe U KaNWUIIPHBIE sIBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonudecTBo TemnoTsl. YenbHas TEINIOEMKOCTh BellecTBa. TerooOMeH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxxHocTth BO31yXa.

OHeprus TOIIMBA. Y AeNIbHAS TEILUIOTa CTOPAHMSL.

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

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenune nuddysuu.

HabGnronenue siBjeHUi cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabnroneHue TemioBoro pacupeHus Teul.

W3MeHeHne naBieHus ra3za IpU WU3MEHEHHU OOBbEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBwita n3MepeHust TEMIIEPATYPBI.

Buae! Tenmonepenayn.

OxJax/1IeHue TpU COBEPLIEHUH PabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMH CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
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 OaUIOHE MIMPUIIA.

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 wu3MeHEHUs] BHYTPEHHEH OHEpPruM Tella B pPe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

Onpenenenue yAaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

DJIeKTpUYecKre U MATHUTHBIE SIBJICHHSI.

OnekTpuzanus Tenl. J[Ba poaa SIEKTpHUECKUX 3apsioB. B3aumopaeincrtaue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

Onektpuueckoe mnojne. Hanpsok€HHOCTH 3nekTpudeckoro mods. IIpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIeH (Ha Ka4eCTBEHHOM YpPOBHE).



Hocurenu snekTpuyecKux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOAHMKM W  JMAJEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIEMCTBUS 3IIEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka nenu. [locnegoBaTtenbHOE M HAapajuIeNIbHOE  COEIUHEHHE
IIPOBOJIHUKOB.

PaGora u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenna.
DneKTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €r0 3HAUYEHUE IS KU3HHU Ha 3eMIIe.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEKTPOABUTATENb IIOCTOSIHHOIO TOKa. VICIONb30BaHHME 3IIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU 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 DJIEKTPUYECKUX 3apsAI0B.
[IpOBOJTHUKH U TUBIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 31eKTpUYEeCKOro HalpsHKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHUs MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATENb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimaol.

1.
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10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAONIONCHHUIO SJEKTPU3AIMU TeNl WHAYKIHEH W TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJIGKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

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

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJS  TOCTOSHHBIX ~ MAarHUTOB TIpU  HX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUS
KAaTyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJISL HA IIPOBOJIHUK 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
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJla TP HEPABHOMEPHOM JBUKCHUH.

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

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HeroToHa. BrOpon 3axkoH HeroTroHa. Tperunii 3akoH HproTtoHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

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

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

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

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIIH. [loTeHIIManbHast SHEPTUs CxKaToW NpyuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHEHHE TyTed W TPACKTOPHM ABMKEHUS OJHOIO M TOrO € Tela
OTHOCHUTEIBHO Pa3HbIX TEJl OTCUETA.

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

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHM4eCKUX SIBICHHM, MPOUCXOASAIINX 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 JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKON SHEPTUU [TPH CBOOOTHOM IMaJCHUH.
CoxpaHeHHE MEXaHUYECKON DHEPTUU TP JABUKEHUH TeEJIA MO IEUCTBUEM
IPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

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

OmpenencHue CpeaHE CKOPOCTH CKOJIBKEHHUS OpycKa WIIM JBIKCHHS
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 IPOMEKYTKH BPEMEHH 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 padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOBUKHOTO U TOJIBUKHOTO OJIOKOB.
11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.
MexaHn4yecKkue Ko1e0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH .

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3ByK. I'poMKOCTh 3ByKa M BblcOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

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

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpanenue npoAoIbHbIX U MTONEPEUYHBIX BOJIH (HA MOJEINN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

2. OmpeneneHuie 4acTOThl M IEPHOJ1a KOJIeOaHU MPYKMHHOTO MasiTHUKA.

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

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

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 3JIEKTPOMATHUTHBIE BOJIHBI.

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



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
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.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pactnipoctpanenue cBeta. 3atmenust Connia u Jlynsl. Otpaxenue cBeta. [lmockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHE cBeTa. Vcnonb3oBaHME TIOJHOTO BHYTPEHHETO OTPAKEHHS B
ONTUYECKUX CBETOBOJIAX.

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

Paznoxenue Oemoro cBera B cnektp. Omnbitel HptoTona. CroxeHue
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 JIy4ed B paCCEHBAIOIIECH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[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 3aBUCMMOCTH YIjla OTpPaXEHHUsI CBETOBOIO Jydya OT yria
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 n300paxeHMii ¢ TOMOIIBIO COOUPAIOILEH JIUH3BI.
Omnpenenenre (GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHIIBI COOMparoieit
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 Pe3epdopaa u mianerapHas mojens aroma. Mogens aroma bopa.
HcnyckaHue 1 MOTIIONIEHHE cBeTa aToMOM. KBaHTHI. JIMHEWUYaThie CIIEKTPBI.

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

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

Snepnas sHepreruka. JleMCTBHS pPaguOaKTHBHBIX HW3JIYYEHHW HA IKUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

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.

Jlabopamopusie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOIINIA MOYJb MIPEAHA3HAYEH ISl CHCTEMaTU3alun
U 000OuIeHHs]  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JIESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUM AAHHOTO MOJIYJIA PEaTU3yIOTCd U CHCTEMAaTU3UPYIOTCS BUJbI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass T'PaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEAOBaHUS



SBJICHMA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hU3mdeckue
SBJICHHSI, TIPUMEHSS TIOJyYCHHbIE 3HAHWSA, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBEHHBIC U IKCIIEPUMEHTATbHBIC.

[TpuHIMIIHATBFHO NEATEIHHOCTHBIA XapakTep JaHHOTO pas3fielia peaan3yeTcs
3a CU€T TOro, 4TOo OOyYalomIMecs BBITOJHAIOT 3aJaHUs, B KOTOPBIX UM
npe/iaraeTcs:

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 IPOBEPKH TUIIOTE3 M MOYICHHUS TEOPETUICCKIX BBIBOJIOB;

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

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



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbprare usyueHus GuU3MKu Ha YpOBHE OCHOBHOI'O OOIIETr0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

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

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSIM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpaskaaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- 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 BOCIIUTAHMS

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

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (U3MYECKOW HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYpPBIL;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢dopmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aromoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHoro oOpa3a JKM3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBuUi 0O€30IacHOro IOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCHH, MNPU3HAHHE CBOETrO IMpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yeaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

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



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
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>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEIbI;

e - OCO3HaHHME TJI00AILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTeW ux

pelieHus;

e 8) amanTanmuum K HM3MEHSIONIMMCS YCJOBHUSIM COLMAJHLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBHUU TMPU BBIMOJHECHUU HWCCICAOBAHUN U
POCKTOB (DM3UYCCKOM HAIPaBICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUIM
APYTHX;

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

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME AEPHUIMTOB COOCTBEHHBIX 3HAHMI M KOMIIETEHTHOCTEH B 00JacTu
bu3uKu;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPHUOOPETEHHH HOBBIX (PU3MYECKHX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3NUECKUX 3HAHUM;

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

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOSHHUS TporpaMMbl IO (QHU3WKE HAa YPOBHE OCHOBHOTO
oO1iero o6pazoBanus y o0ydaromierocsi OyayT copMUpPOBaHBI MeTANPeAMETHbIE
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBnle JJornueckue J1elicTBUA:
e BBISABIATH M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKKM OOBEKTOB
(s1BIEHUI);



yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUNNA, OCHOBAHHMSI JJIS
0000IIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
JAHHBIX U HAOIOICHUSX, OTHOCSIINXCS K (PU3UIESCKUM SIBICHUSM;
BBISIBJISITH TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HM3YUYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMPATh CIMOCOO peIIeHUs Y4eOHOW (u3ndecKon
3amaun (CpaBHEHHE HECKOJBKHUX BapHaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIAHY OIIBIT, HECIIOXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAaLHIO,
MIOJIYYEHHYIO B XOJI€ MCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (POpMyIHpOBaTh 000OILEHUS U BBIBOJBI 10 PE3yJibTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIICJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IUYHbIE METObl, UHCTPYMEHTBI U 3alpPOCHl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (GOPMY MPEICTaBIICHUS
uHpOpMalMM W WUIIOCTPUPOBATh pelIaeMble 3aJauyl  HECIIONKHBIMH
CXE€MaMH, AuarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XOJ€ OOCYXIEHHUS Yy4eOHOro Marepuaya, pe3yJbTaToOB J1a00paTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX TaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pELICHUE 33JaYd U MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
Juanora, OOHapyXKMBaTh Pa3IUIUE U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJINYHO TIPECTABISTH PE3YJIbTAThl BEITIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHyalbHOW paOOTBI TpPU PEHICHUU KOHKPETHOW (U3UUECKON
npobIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIKEHHIO: PACIpEeNeNATh pPOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITIOJTHSTH CBOIO YacTh pabOThI, IOCTUTAsT KAYECTBEHHOTO Pe3ysbTaTa To
CBOEMY HANPABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂble HeﬁCTBHﬂ

Camoopranusauus:

BBISIBIIATH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALUSIX, TPEOYIOIIUX
JUIsL pelieHns (U3NUECKUX 3HaHU;

OPUEHTUPOBATBCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYaJIbHOE, NPUHSATHE pPELIEHUS B TpYMNIE, NPUHATHE pPEIICHUMN
rpyIIon);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4l WIIH
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI PELICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

JaBaTh aJ€KBAaTHYIO OLEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHKEHHS)  Ppe3ysbTaToB
NeSITENIbHOCTH, AaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B AESATEIBHOCTH (B TOM YMCII€ B XOJ BBIITOJIHEHUS
(Gu3MUEeCKOro HMCCIEOBAHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s1 Ha MECTO JIPYroro 4eloBeKa B XOJE CIOpa WM JAUCKYCCUHU
Ha Hay4YHYIO TEMY, TOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYTOro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.



INPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yuyeHus B 7 KJjiacce peaMETHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIUXCS YMEHHIA:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHble COCTOSIHUS BellecTBa (TBEpOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEeKTOPHUsS, pPABHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuarh sBieHus (auddy3us, TEMI0BOE JABUKECHHE YACTHI] BEIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpalllCHUsI, TEepeAadya [OaBJiCHUS TBEPABIMU TENaMH, XKUIKOCTAMU U
razamu, arMocdepHoe JaBlieHHWEe, IUIaBaHUE TeJ, MPEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (UBUYECKUX  SBICHUUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUSA C PA3JIMYHBIMU CKOPOCTAMH B >KMBOM M HEXKUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B MPUPOJAEC U TEXHUKE, BIIUSHUE
aTMoc(epHOro JaBJjCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B YUeOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBICHH;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3UUECKUE SIBJICHUS, UCTOJIb3Ys
¢dbuznyeckre BEJIMYMHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHUJIa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tela, CWia TpeHus, JaBieHue (TBEPAOro Tena, >KHUAKOCTH, Trasa),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTb, IUICYO CHJIBI,
MOMEHT CWJbl, KOY(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaThb  (U3MUECKUH  CMBICI  HUCIOJIB3YeMBIX  BEJIMYMH, HX
000O3HAaUeHUs W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEHN (DM3UYECKUX BEJIIMYUH;
XapakTepu30oBaTh CBOWCTBA Tes, (DU3WYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIb3Yys MpaBUJia CJIOKEHHS CHII (BAOJb OJHOW MpsiMOi), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS phiuara (0JoKa),



«30JI0TOE€ MpPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPruH, TPU DSTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUUECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBS3bIBAIOLIME (PU3MUECKHE BEIWYUHBI: HAa OCHOBE aHajIM3a
YCIIOBHS 3a/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAHUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOHO pEUIUTh NpPH MOMOUIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIICIATH POBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJIyYEHHBI pe3ynbTaT, HAXOJUTh OIIMOKM B XOJ€ OIBITA, JeNaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WA
buznyecKux CBOIICTB TEJL: bopMyIUpOBaTH MIPOBEPSIEMBIE
IPEIO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEJIOAKEHHOTO 000PYAOBAHHUS,
3aIMMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(POBBIX MPUOOPOB, 3aMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUYUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHW [IBJKEHMS Tena, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
yIPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTU KUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHUsSI TeJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrOo HCCIEAOBaHUs, COOUpaThb YCTAaHOBKY U
BBIMOJHATh M3MEPEHUs, CJleNysl MPeajoKEHHOMY IUIaHy, (PUKCHUPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



MPEIIOKEHHBIX TaOMUIl W TpaduKOB, AENaTh BBHIBOJLI MO PE3yJIbTaTaMm
UCCIIEIOBAHMUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUIKOCTH W TBEPJAOTO Tela, CUjla TPEHHS CKOJIBKCHHS,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTPYKEHHOE B KHUAKOCTh TeNO0, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEJIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE NICKOMOW BEJIMYMHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU O€30MMaCHOCTH MPHU padoTe ¢ 1abopaToOpHBIM
000pyIOBaHHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHUCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phluar, NOJBUXKHBIN M HETIOJBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTEePU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBax (pM3MYECKHUX SBJICHUH U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  TNpUMEpPHl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUUW B TIOBCEJIHEBHOM
KU3HH 711 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpubopamMu 1
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TyTEM CPaBHEHUSI PA3JIMYHBIX HCTOYHUKOB BBIJEIATH
uHGOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJSPHYIO
JIUTEPATypy (PU3MUECKOTO0 COJEpKaHHs, CIPABOYHBIE MaTepHabl,
pecypchl cetn MHTEpHET, BlageTh mpuéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
yyclie MyOJUYHO JeNaTh KPAaTKHe COOOILIEHUs O pe3ysibTaTaX MpPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU O3TOM TPaAMOTHO HCIOIB30BAThH



U3YYCHHBbI TOHATUHHBIM anmapaT Kypca (U3MKH, COMPOBOXKIAThH
BBICTYIUICHUE ITPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
OO513aHHOCTH B TPYIIIE B COOTBETCTBUU C IIOCTaBJICHHBIMHM 3aJa4aMH,
CIICIUTH 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yuenus B 8 kiiacce npeaMeTHbIe pe3ybTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

WCIIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arpeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(HBIC TeTa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOW JBUTATEb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE IOJIE, IPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMaUMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIUsl, IUIABJIEHWEe, KpUCTaJUIM3anusa (OTBEpAEBaHUE), KHUIICHHE,
Terionepeaaya (TerIONPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3aPsAIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBUE MAarHUTOB, JCHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHTYKIIHS)
[0 OINWCAHWID HMX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SBJICHUM B
OKpY’)KalollleM MHpE, B TOM 4ucie (U3UYECKUE SIBIICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUTBI B mpupojae, uzinydeHue CoiHLa, 3aMep3aHue BOJOEMOB,
MOpCKHUe Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JIEKTPUUECKHIE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MoaOCOB, PO MAarHUTHOTO MOJS JJISl KU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7aqy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJUIECTBO
TEIUIOThI, yJIeJIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAas TeEIUloTa
IUIaBJICHUS, yJelbHAas TeIUioTa NapooOpa3oBaHMs, yJedbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBHAs BIAXHOCTHh BO31yXa, JJICKTPUYECKHU 3apsn,
Cuja TOKa, DJIEKTPUYECKOE HANpPsKEHUE, CONPOTHUBIIEHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TMpPH  OMNHCAHUM TMPaBUIBHO  TPAKTOBATh
(bu3MYEeCKUl CMBICT MCIOJb3YyEeMbIX BEIUYMH, 0O003HAYEHUS U €IUHUIIBI
bu3nyecKuX BENUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKONM TEOpUHU
CTPOEHHs BEIECTBA, MPUHLMUII CYNEPHO3UIMU NOoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil NMPAKTUKOOPWEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JIOTHYECKUX
1IaroB ¢ Omnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHH,
(U3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBL: HAa OCHOBE aHaIM3a
YCJIOBHUS 3aJauyd 3alMCBhIBAaTh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JUJIS  peUIeHHs] 3aJaud, BBIOMpATh 3aKOHBI U (POPMYJIBI,
HEOOXoauMble ISl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaU€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPblE MOXXHO PpEIIUTh MpPU OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3Yys ONHCAHHME HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IPABWIBHOCTh TMOPSJIKA
IIPOBEJCHUSI UCCIIENOBAHUS, A€IaTh BBIBOJIBI;

IPOBOJUTH OMbBITHI 1O HAOJNIONCHHUIO (PU3MYECKUX SBJICHUM WU
¢u3nyeCKuX CBOWCTB TeN (KaNMUJUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECcCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolmle (Tmorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPHI KUIAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJiM3allMsl MarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HA MPOBOJHHUK C TOKOM, CBOWMCTBA A3JEKTPOMArHWTa,



CBOMCTBA DJEKTPOJBUTATENSI TMMOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
IpoBepsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXKHOCTH BO3JyXa, CHUJIbI TOKA, HAIpPSHKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DHU3MUECKUX BEJIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JpYyrol C UCHOJIb30BAaHUEM TMPSIMBIX  HM3MEpPEHUU  (3aBUCUMOCTh
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAN TOMEPEYHOro
CEUEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEMIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEOBAHUE TIOCIEHOBATEIIBHOIO M NApaJUIEIbHOIO  COEIMHEHHMI
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl U TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTHh KOCBEHHBbIE HU3MEPEHUs (PU3NYECKUX BEIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O0 TOKA): IUJIAaHUPOBATH M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIJIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

COOJTI0OIaTh MpaBUJia TEXHUKK 0€30MaCHOCTH TIPH paboTe C J1ad0paTOpHBbIM
00opy1I0BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETP, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYHMK JJIEKTPUUYECKON HHEPrUM, 3JIEKTPOOCBETUTEIbHBIE
npUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUU U HEOOXOIUMBIE
¢uznyecKkrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeiIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTaBJIATH CXEMBI AJIEKTPUUYECKUX
Heneil ¢ mociuea0BaTeNIbHbBIM U MapajljIeIbHBIM COSUHEHUEM 3JIEMEHTOB,
pasznuyasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX IIeTel;



OPUBOJUTH  MpUMEpPbl  (HaXoAWTh  WHGOPMALMIO O  IpUMEpax)
IPAKTHYECKOTO HCIOJB30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 11 obecriedeHus: 6€30MacHOCTU MPHU OOpalIeHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pOBbSI U COONIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KaIOIIEH Cpejie;

OCYIIECTBJIATh TOUCK WHPOpManmmuu (U3HUUECKOTO COJICpKaHUS B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW W IIyTEM CpaBHEHUSA
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  MHGPOPMAILIMIO, KOTOpas
SBJIIETCS] IPOTUBOPEUYNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCITIOJIb30BATh MPHU BBITIOJIHEHUH YyUE€OHBIX 3aJaHUl HAYYHO-TIOMYJISPHYIO
JauTepaTypy  (PHU3MYECKOro  COAepXaHHs, CIPABOYHBIE MaTEepHAIbI,
pecypchl cet IHTepHeT, BllageTh MpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJlep)KaHUsl, B TOM 4YHUCIE NYyOJUYHO MPEACTABISATh PE3YJIbTaThI
MPOEKTHOW WJIM HCCIENOBATENbCKON NIEATEIbHOCTH, NP 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (QHU3UKH,
COIPOBOXK/IaTh BBICTYIUICHHE IIPE3CHTALNEN;

IpPU BBINOJHEHUM YYEOHBIX MPOEKTOB W HCCIEAOBaHUN (U3HMUECKUX
IPOLIECCOB paclpenessaTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUHU C
IIOCTABJICHHBIMU 3a/1a4aMH, CJIEIUTH 34 BBINOJHEHUEM IUIaHa JCUCTBUI U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OLICHWBAaThb COOCTBEHHBIM BKIaJI B
NEeATEIbHOCTD IPYIIIbI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBHE,
MPOSIBJISISI TOTOBHOCTD pa3pelaTh KOHMIUKTHI.

K xonIy 00yueHus B 9 kijiacce nmpeaMeTHbIC pe3ybTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJb30BaTh TIOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsl, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBMXKEHUS, AchopMarius
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Tesia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJHBI, 3BYK, WH(Pa3BYK M YIbTPa3BYK, JJICKTPOMATHUTHBIC BOJHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCIYCKAaHMS U TOTJIONICHUs, ajibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paznuuath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHMHOE JBIDKEHHE, CBOOOJIHOE
MaJIeHUEe TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



T€J, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHBIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEHHOE PacCIpOCTPaHCHUE, OTPAKECHHE W MPEIOMIICHUE
CBETa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYEHHUsI) TI0 OMTUCAHUIO X XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJE:
MIPWINBHI M OTIIUBEI, ABMKEHHUE TIaHeT COMTHEYHOU CHCTEMBI, PEaKTUBHOE
JMBIDKEHUWE JKUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBICHUS B TPHUPOJE, OMOJIOTMYECKOE JIEWCTBUE BHUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaguOaKTUBHEIN ()OH, KOCMHUYECKHE JTydd, PAAHMOAKTUBHOE H3IydeHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUNW Ha
OpraHu3M 4eJIoBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUYECKUX
SIBIICHUI;

OIMCHIBATh M3yYEHHBIEC CBOMCTBA TeT M (PU3MUECKHE SIBJICHUS, HCTIOIB3YS
dbu3nueckue BENUYUHBI (CpEIHSAS W MIHOBEHHAs CKOPOCTh TeJlla IpHU
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHHUs, BEC Tela, HUMITYJIbC Tela, WMIYJbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUSl CIKATOU
NPYXKUHBI, KUHETHYECKas DHEPrus, TOoJHAs MEXaHWYecKas >HEeprus,
MIEPUOJT M YacTOTa KOJIeOaHWH, IJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEAbI), IPH OTHUCAHUHU
MPaBUJIBLHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEITUYHH,
0003HAaUEHUsI W €IUHUIIBI (PU3MUYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYUHY C JIPYTMMU BEITUYHHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI CYMEPIIO3UIIMA CHJI, TPHUHIMI OTHOCUTEIbHOCTH [ amwes,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEIN



IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl W CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud (omMparIIMecss Ha cucremy u3 2-3
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIONIUE (HU3HUUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIIME WM U30BITOUHBIC JaHHBIC, BHIOUPAThH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHUs], TPOBOJAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (uU3nuecKon
BEJTUYHUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU OMOIIH
($u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE HCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE TPEIINOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
IPOBEJCHUS  HMCCIEJOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
(¢u3MYecKuX CBOMCTB Tel (M3y4deHue BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBeTa B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie W CBOWMCTB H300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY M3 HW30BITOUHOTO Habopa
o0OpylOBaHUS, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BBIBOBI,

POBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, Ompeaensis
CpelHee 3HaYeHHE U3MepsIeMOol BeMHYUHBI ((OKYCHOE pacCTOSHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba M3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

NPOBOJANTH HCCIEAOBAHMWE 3aBUCHUMOCTEH (M3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUs CBETa OT yria MaJeHUs W yria MpEeIoMJICHHs OT yIJia



NaJieHns): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIBHO COOUpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMUI] U IpaduKOB, NeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpDEHHE Tela TpU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MaJ€HHUs, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojeOaHMM MAaTeMaTU4eCKOro U IPYKUHHOTO MAasTHUKOB,
ONTHYECKass Ccujla CcoOMparliell JIMH3bl, paAUOAaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHUS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000OpyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJIeJIb aroMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIIPa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUusA (B TOM YHUCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX TPUOOPOB M TEXHOJIOTUYECKUX TMPOIIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKHE CXEMBI MJis
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMpArOLIEH JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOpMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus] 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIIOACHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlEeH cpeie;

OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HUUECKOTO COJIEpKAaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIHUPYsI TOMCKOBBIN 3alpoc, HAXOAUTh



NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYY€HHON HHPOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJHUTEJIBHBIX HCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIIOJIHEHUHN YYE€OHBIX 33aJaHUN HAy4YHO-TIOMYJISPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHUS HAa OCHOBE
uHGOpMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHSATUWHBIN ammapar Hu3y4aemoro pasziena (U3NKH U COMPOBOXKIAThH
BBICTYIUICHUE TpE3CHTAMel ¢ y4ETOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.
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HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne

n/n

Tema ypoka

®usuka — Hayka O pUpoeE.
SABnenus npupoasl. dusnveckue
SIBJICHUS

MexanndecKkue, TIUIOBEIC,
3JIEKTPUYECKHUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJIICHUS

dusnyeckne BETUYUHBI U UX
U3MepeHne

Ypoxk-uccienoBanue
"N3mepenue TemMnepaTypsl Ipu
MIOMOIIY >KUJJKOCTHOTO
TEPMOMETpa U AaTYUKa
TEeMIIEpaTyphl"”

Kak ¢usuka u gpyrue
€CTECTBEHHBIE HAYKU U3Y4alOT
npupony. EcrectBeHHOHayUYHBIN
MeToJ1 no3HaHus. Onucanue
¢bu3nUecKux sIBICHUM ¢
IIOMOIIBIO MOJIETIEN
VYpok-uccnenosanue "lIposepka
TUIOTE3bI: NaJbHOCTh NOJETA
11apuKa, MylmeHHOro

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

01.09.2025

03.09.2025

08.09.2025

10.09.2025

15.09.2025

17.09.2025

JIeKTPOHHBbIE U (pPOBbIE
o0pa3oBaTejibHbIE PeCypPChI

https://m.edso0.ru/DOC8D7T0T

https://m.edsoo.ru/D403V3C4E

https://m.edso0.ru/A5L5F2X3M

https://m.edsoo.ru/X5Y7T7W7L

https://m.edso0.ru/S4G5Z7W4R

https://m.edso00.ru/G5G3K2T6F



https://m.edsoo.ru/D0C8D7T0T
https://m.edsoo.ru/D4O3V3C4E
https://m.edsoo.ru/A5L5F2X3M
https://m.edsoo.ru/X5Y7T7W7L
https://m.edsoo.ru/S4G5Z7W4R
https://m.edsoo.ru/G5G3K2T6F

10

11

12

13

14

15

TOPU30HTAIILHO, TEM OOJIBIIIE,
4yeM O0JIbIIe BhICOTA MycKa"

Crpoenue BemiecTBa. ONBITHI,
JOKa3bIBAIOIINE IUCKPETHOE
CTPOCHUE BEILIeCTBA

,HBI/I)KGHI/IC HacCTHIl BEUICCTBa

ypOK-I/ICCHe,I[OBaHI/Ie «OnBITHI IO
Ha6J'IIOI[eHI/IIO TCIIJIOBOI'O
paCcIupCHUs 1ra3oB»

ArperatHble COCTOSHUS
BELICCTBA

B3aumMocBs3p Mexay
CBOMCTBAaMH BEIIIECTB B pa3HBIX
arperaTHBIX COCTOSIHUSIX U UX
ATOMHOMOJIEKYIISIPHBIM
ctpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIbI
MexaHnndeckoe JBHKEHUE.
PaBHOMEpHOE 1 HEpABHOMEPHOE
JIBIKEHUE

Ckopoctb. EnuHuiiel ckopoctu

Pacuer nytu u BpemeHn
JIBHKCHHUS
WNueprus. 3akoH HHEPIUY.

BsauMoeiicTBue Ten Kak
MPUYMHA U3MEHEHHS CKOPOCTH

22.09.2025

24.09.2025

29.09.2025

01.10.2025

06.10.2025

08.10.2025

13.10.2025

15.10.2025

20.10.2025

https://m.edsoo.ru/W9U7W3M3Y

https://m.edsoo.ru/F6Y6C1WQU

https://m.edsoo.ru/E5SM4S0P3lI

https://m.edsoo.ru/J7M9P7C5R

https://m.edsoo.ru/W5H7U3F9Q

https://m.edsoo.ru/R7J0L1Y?2Z

https://m.edsoo.ru/R4J1R8C0OD

https://m.edsoo.ru/N0Z2K8U7M

https://m.edsoo.ru/A3L5S3L4X



https://m.edsoo.ru/W9U7W3M3Y
https://m.edsoo.ru/F6Y6C1W0U
https://m.edsoo.ru/E5M4S0P3I
https://m.edsoo.ru/J7M9P7C5R
https://m.edsoo.ru/W5H7U3F9Q
https://m.edsoo.ru/R7J0L1Y2Z
https://m.edsoo.ru/R4J1R8C0D
https://m.edsoo.ru/N0Z2K8U7M
https://m.edsoo.ru/A3L5S3L4X

16

17

18

19

20

21

22

23

24

25

JIBIDKECHHUS TEN

IImotHOCTE BemiecTBa. Pacuer
Macchl 1 00bEMA TeJIa 110 €ro
IUIOTHOCTH

JlaGopaTopHas pabota
«OmnpeneneHne MIOTHOCTH
TBEPJIOTO TEJIa»

Pemrenne 3ama4d mo reme
"[TnotHOCTE BemiecTna"

Cuna xak XxapakTepuCTHKa
B3auMoeicTBus Ten. Cua
ynpyroctd. 3akoH ['yka

JlaGopaTopHas paboTta
«M3yueHne 3aBUCUMOCTH
pactspkenus (nedopmarivin)
MPY>KUHBI OT TIPHUIIOKESHHOM
CHLTBI»

SIBnenune Tarorenus. Cuia
TAXKCCTHU

CBs13b MEX]1y CHIION TSKECTH U
Mmaccoii Teia. Bec Ttena. Pemmenue
3aza4 o reme "Cuna tsoxkectu"”

Cwuta TsKecTH Ha ApyTrux
mianeTax. Ousndeckue
XapaKTEPUCTUKHU IJIAHET

N3mepenne cuit. JluHamomeTp

Bec tena. HesecomocTh

22.10.2025

05.11.2025

10.11.2025

12.11.2025

17.11.2025

19.11.2025

24.11.2025

26.11.2025

01.12.2025

https://m.edsoo.ru/V6Z29Y5B6W

https://m.edsoo.ru/S7G8L8POD

https://m.edsoo.ru/M310LOM4V

https://m.edso0.ru/J7T1MOS8L

https://m.edso00.ru/U8G2K4X2X

https://m.edsoo.ru/V9K3R1J4C

https://m.edsoo.ru/L416S5C6B

https://m.edsoo.ru/J3P1JOR6G

https://m.edsoo.ru/H6B5Z7S7H

https://m.edso0.ru/T1A7G9TOW



https://m.edsoo.ru/V6Z9Y5B6W
https://m.edsoo.ru/S7G8L8P0D
https://m.edsoo.ru/M3I0L0M4V
https://m.edsoo.ru/J7T1M0S8L
https://m.edsoo.ru/U8G2K4X2X
https://m.edsoo.ru/V9K3R1J4C
https://m.edsoo.ru/L4I6S5C6B
https://m.edsoo.ru/J3P1J0R6G
https://m.edsoo.ru/H6B5Z7S7H
https://m.edsoo.ru/T1A7G9T0W

26

27

28

29

30

31

32

33

Cnosxenue 1Byx cui,
HaIIpaBJICHHBIX 110 OJTHON
npsMoi. PaBHOEHCTBYIOIIAS
CuII

Pemrenne 3ama4d mo teme
"PaBHonelicTByrOIas cui”

Tpenue ckoNbKeHUs U TPEHHE
nokosi. TpeHue B mpupoae u
TEXHHUKE

JIaboparopHast pabota
«M3ydeHne 3aBUCUMOCTU CUJTBI
TPEHUS CKOJIbKEHHUS OT CHIIbI
JIABJICHUS U XapaKTepa
CONPUKACAIOIIUXCS
IIOBEPXHOCTEW»

Pemenue 3agad Ha onpeneneHue
PaBHOJECUCTBYIOLIEH CUJIIBI

Pemenne 3amad mo temam: «Bec
Tenay, «I'paduueckoe
n3o0pakeHue crny, «CHIIbI»,
«PaBHOZIEMCTBYIOIIAS CUIT»

KonTponbHas paboTa mo Temam:
«MexaHn4ecKkoe JBUKEHUEY,
«Macca, III0THOCThY, «Bec
Tenay, «I'paduaeckoe
n3o0pakeHue cun, «CHIbDy

JaBnenue. CriocoObl

03.12.2025

08.12.2025

10.12.2025

15.12.2025

17.12.2025

22.12.2025

24.12.2025

29.12.2025

https://m.edsoo.ru/M7B5G5Q1S

https://m.eds00.ru/S9S0A2G8G

https://m.edso0.ru/Y5Z22X9T0D

https://m.eds00.ru/S405T2N2I

https://m.edsoo0.ru/S8X3Z8E8N

https://m.edso0.ru/K9T0Z801J

https://m.edsoo.ru/U4Y0Y4M9Z

https://m.edsoo.ru/P5F1P3P1A



https://m.edsoo.ru/M7B5G5Q1S
https://m.edsoo.ru/S9S0A2G8G
https://m.edsoo.ru/Y5Z2X9T0D
https://m.edsoo.ru/S4O5T2N2I
https://m.edsoo.ru/S8X3Z8E8N
https://m.edsoo.ru/K9T0Z8O1J
https://m.edsoo.ru/U4Y0Y4M9Z
https://m.edsoo.ru/P5F1P3P1A

34

35

36

37

38

39

40

41

42

43

YMCHBIICHHUA U YBCIINYCHUA
JaBJICHUS

JlaBnenue raza. 3aBUCMOCTh
JIaBJICHUS Ta3a OT 00bEMa,
TeMIIEpaTyphl

[Tepenava naBneHus TBEPIALIMHU

TCI1aMU, XKUAKOCTAMU M Ia3aMu.

3axon [Tackansg

Z[aBJ'IeHI/Ie B JKMJKOCTH U rasc,
BBI3BAHHOC HeﬁCTBHeM CHIJIBI
TAXKCCTHU

Perenue 3agay no teme

«/laBieHuE B )KMAKOCTH U rase.
3axoH [Tackaxsy»

CooOmiaromuecs cocyabl

I'mppaBnuueckuit mpecce

Manomerpsl. [lopuaeBon
JKUIKOCTHBIM HAcoC

Atmocdepa 3emn. [IpudrHsb
CYILIECTBOBAHMS BO3yIIHON
000109KH 3eMJTH. 3aBHCUMOCTD
aTMOC(EpHOTO TaBJICHHS OT
BBICOTHI HaJT YPOBHEM MODSI

Bec Bo3ayxa. ATmochepHoe
JaBIICHHC

N3mepenue atmochepHOro

12.01.2026

14.01.2026

19.01.2026

21.01.2026

26.01.2026

28.01.2026

02.02.2026

04.02.2026

09.02.2026

11.02.2026

https://m.edsoo0.ru/J5Q5Q3A7S

https://m.edsoo.ru/S8M4I1516V

https://m.edsoo.ru/P9T7U910W

https://m.edsoo0.ru/P3Z4T7X2H

https://m.edsoo.ru/D1L8K5Z1E

https://m.edsoo.ru/Q8I3F1N2H

https://m.edsoo.ru/Y2F9W6NG6E

https://m.edso0.ru/T5X4E4R9R

https://m.edso0.ru/\VV6J0G1D0OV

https://m.edso0.ru/G3J5F2U1A



https://m.edsoo.ru/J5Q5Q3A7S
https://m.edsoo.ru/S8M4I5I6V
https://m.edsoo.ru/P9T7U9I0W
https://m.edsoo.ru/P3Z4T7X2H
https://m.edsoo.ru/D1L8K5Z1E
https://m.edsoo.ru/Q8I3F1N2H
https://m.edsoo.ru/Y2F9W6N6E
https://m.edsoo.ru/T5X4E4R9R
https://m.edsoo.ru/V6J0G1D0V
https://m.edsoo.ru/G3J5F2U1A

44

45

46

47

48

49

50

51

nasienus. Onelit Toppuuennu

3aBUCUMOCTBH aTMOC(HEPHOTO
JABJICHUS OT BBICOTHI Ha/l
YpPOBHEM MOPS
bapomerp-anepous.
ATMocdepHOe 1aBJIeHHEe Ha
Pa3IMYHBIX BBICOTAX

Pemenue 3anay no teme
"AtmochepHoe naBieHue"

JlelicTBue ®UJIKOCTH U Ta3a HA
IIOTPY>KEHHOE B HUX TEIO.
ApxumenoBa cuia

JlaGopaTopHas paboTta
«OmnpeneneHne BEITAIKUBAIOIICH
CHUJIbI, IEVCTBYIOIIEH Ha TENO,
MOTPYKEHHOE B KHUJIKOCTH)

JIaGopartopHas paboTa 1o Teme
«MccrnenoBanue 3aBUCUMOCTH
Beca TeNa B BOJIE OT 00bEMa
MOTPY’KEHHOU B JKUKOCTh YaCTH
Tena

IInaBanue Texn

JlabopaTopHas pabota
"KoHcTpynpoBanue apeomerpa
WA KOHCTPYUPOBAHHE JIOAKHU U
OmpecIICHUE €€
Ipy30M0bEMHOCTH"

16.02.2026

18.02.2026

25.02.2026

02.03.2026

04.03.2026

11.03.2026

16.03.2026

18.03.2026

23.03.2026

https://m.edsoo.ru/A3S9J5MO0OP

https://m.edsoo.ru/W502H6F5V

https://m.edsoo.ru/H5HOV1T3P

https://m.edsoo.ru/E2P8Y714Z

https://m.edsoo.ru/X6V4Q6P8Z

https://m.edsoo.ru/S210KON5P

https://m.edso0.ru/P2K8C006X

https://m.edsoo.ru/C4R5T8Y2V



https://m.edsoo.ru/A3S9J5M0P
https://m.edsoo.ru/W5O2H6F5V
https://m.edsoo.ru/H5H0V1T3P
https://m.edsoo.ru/E2P8Y7I4Z
https://m.edsoo.ru/X6V4Q6P8Z
https://m.edsoo.ru/S2I0K0N5P
https://m.edsoo.ru/P2K8C0O6X
https://m.edsoo.ru/C4R5T8Y2V

52

53

54

55

56

S7

58

59

Pemenue 3aay mo remMaMm:
«IInaBanue cymnos..

BosnyxomnaBanue», «/laBinenue

TBEPJIbIX TN, )KUJIKOCTCH U
ra3soB»

Mexannueckasi pabora

MortHocTts. EquHuiist
MOII{HOCTH

VYpoxk-uccienoanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPH
noabéMe 1o Jiectauie"”

IIpocThie Mexanu3Mbl. Poiyar.
PaBHOBecue cun Ha peiuare

KonTponbhas pabota no teme
«/laBieHue TBEpABIX TET,
AKHUJKOCTEN U ra3oBy» /
Bcepoccuiickas mpoBepouHas
pabota

PesepBHblit ypok. Pabora ¢
TEKCTaMHM 110 TeMme «/laBieHue
TBEPABIX TEN, KUIKOCTEH 1
ra3oB» / Beepoccuiickas
poBepouHas paboTa

Pbruaru B TexHuke, ObITY U

npupoe. JlaboparopHas pabota

«HccnenoBanue ycimoBHit
paBHOBECHSI pblUara

0.5

25.03.2026

06.04.2026

08.04.2026

13.04.2026

15.04.2026

20.04.2026

22.04.2026

27.04.2026

https://m.edsoo.ru/A9D20Q8A3H

https://m.edsoo.ru/C2M3D5Y4L

https://m.edsoo.ru/H8Y9KO0X2T

https://m.edsoo.ru/T7G0J7WS5I

https://m.edsoo0.ru/B3U9T8M3K

https://m.edsoo0.ru/ROTOHON1C

https://m.edsoo.ru/W1T0B1B8U

https://m.edsoo.ru/R5K100H9K



https://m.edsoo.ru/A9D2Q8A3H
https://m.edsoo.ru/C2M3D5Y4L
https://m.edsoo.ru/H8Y9K0X2T
https://m.edsoo.ru/T7G0J7W5I
https://m.edsoo.ru/B3U9T8M3K
https://m.edsoo.ru/R0T0H0N1C
https://m.edsoo.ru/W1T0B1B8U
https://m.edsoo.ru/R5K1O0H9K

60

61

62

63

64

65

66

67

68

Pemenue 3agay no teme
«Y CJ0BUSI PABHOBECHS pblUyara

Koadduuuent noneznoro
JIEUCTBUS MEXaHU3Ma.
JIaboparopHast pabota
«M3mepenue KIIJI HakIOHHON
IIJIOCKOCTH

Pemrenue 3agad mo reMe
"Pabora, momrHOCTH, KIT/"

MexaHuueckas OHCPI'HU:.
Kunernueckas u IIOTCHIMAJIbHAasA
OHCPI'usa

3akoH COXpAaHCHHA
MEXaHU4YEeCKOH SHEPIUn

YPOK-3KCIIEPUMEHT MO TEME
"DKcneprMeHTalIbHOE
ONPEACIICHUE U3MEHECHUS
KMHETHUYECKOMN M MMOTeHIIMAILHON
SHEPTUHM NPU CKATHIBAHUM TeEJa
110 HAKJIOHHOM IJIOCKOCTH"

KonTponbhas pabota no teme
«PaboTta 1 MOIIHOCTh. DHEPTHUS»

PesepBHylit ypok. Pabora ¢
TEKCTaMH 110 TEME
"MexaHnuyeckoe IBHKeHnue"

PesepBHylit ypok. Pabora ¢
TekcTamu 1o Teme "Pabora.
MouHocTs. DHeprus"

0.5

29.04.2026

04.05.2026

06.05.2026

11.05.2026

13.05.2026

18.05.2026

20.05.2026

25.05.2026

https://m.edso0.ru/L5G50Q2K80

https://m.edsoo.ru/J4K7Z6J21

https://m.edsoo0.ru/Z8Y8D0OL2Y

https://m.edsoo0.ru/P4V40409T

https://m.edso0.ru/LON7T0D9C

https://m.edsoo.ru/Y6G409K7U

https://m.edsoo.ru/P2Z7P4G4N

https://m.edsoo.ru/J4Y7W4R4Z

https://m.edso0.ru/A5Z22G6YIM



https://m.edsoo.ru/L5G5Q2K8O
https://m.edsoo.ru/J4K7Z6J2I
https://m.edsoo.ru/Z8Y8D0L2Y
https://m.edsoo.ru/P4V4O4O9T
https://m.edsoo.ru/L0N7T0D9C
https://m.edsoo.ru/Y6G4O9K7U
https://m.edsoo.ru/P2Z7P4G4N
https://m.edsoo.ru/J4Y7W4R4Z
https://m.edsoo.ru/A5Z2G6Y9M

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

12



8 KVIACC

Kosun4yecTBo 4acos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE

Tema ypoka Konrtpoabnbie IIpakTnueckue
n/n Bcero HU3y4YeHUs o0pa3oBaTe/ibHbIE PeCypChl

padoThI padoThI

OCHOBHBIE TOJIOKEHUS

MOJIEKYJIIPHO-KMHETUYECKOMN
1 https://m.edso0.ru/I1L6W5X0Z
TEOPUHU U UX ONBITHBIE 01.09.2026 :

IMOATBCPIKACHUSA

Macca u pa3mep aTOMOB U
1 https://m.edsoo.ru/P7F6L4R6L
MOTIEKYT 03.09.2026 "

Mopaenu TBEPAOTO, KUAKOTO U

ra3000pa3HOro COCTOSHUMN 1 08.09.2026 https://m.edso0.ru/N9T7D1S1F

BCIICCTBA

OObscHEHnE CBOMCTB TBEPAOTO,
KHUJKOTO U Ta3000pa3HOT0

COCTOSIHUHM BellleCTBa Ha OCHOBE 1 10.09.2026 https://m.eds00.ru/L6X9P7X3M

MMOJIOKEHUI MOJICKYJIAPHO-
KHUHETHYECKOM TeOpHUn

Kpucranmmaeckue u amopdabie
1 https://m.edsoo.ru/HEW2Q8V5D
Tena 15.00.2006  MiPs/m.eds00.HEWZQ

CwmaunBaHUeE 1 KalmuJIAPHOCTD.

1 https://m.edsoo.ru/M209B3R1L
[ToBepxHOCTHOE HATSXKEHUE 17.09.2026 :

TemuoBoe paciiupeHue u cxaTue 1 99.09.2026 https://m.eds00.ru/J7T1T5C3B

Temneparypa. CBs3b

TEMIIEpaTypbl CO CKOPOCTBIO 1 94.09.2026 https://m.edso0.ru/C9P4B3B3E

TCIIJIOBOT'O ABMIXXCHUA YaCTHUI]


https://m.edsoo.ru/I1L6W5X0Z
https://m.edsoo.ru/P7F6L4R6L
https://m.edsoo.ru/N9T7D1S1F
https://m.edsoo.ru/L6X9P7X3M
https://m.edsoo.ru/H6W2Q8V5D
https://m.edsoo.ru/M2O9B3R1L
https://m.edsoo.ru/J7T1T5C3B
https://m.edsoo.ru/C9P4B3B3E
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11

12

13

14

15

16

17

18

Buytpennss sneprus. CriocoOsl
WU3MCHCHUS BHYTPCHHEW SHEPTUH

Bugael rerionepenaun

Ypok-koHbepeHIus
"[IpakTHUecKOE UCIIOIB30BAHUE
TEIJIOBBIX CBOMCTB BEIIECTB U
MaTEepHAaJIOB B HENSAX
sHeprocoepereHus"

KommyecTBO TEIIIOTHI. VY nennHas
TCIITIOCMKOCTD

YpaBHEHHE TEIIOBOTO OanaHca.
TerooOMeH U TEIIOBOE
paBHOBECHE

JlabopaTopHas pabota
"UccnenoBanue siIBJICHUS
TEII000MEHA MPU CMENTUBAHUN
XOJIOAHOU U Tropsiueit Boabl"
Pacuer koaudecTBa TEILIOTHI,
HE00XO0IMMOT0 ISl HATPEBAHUS
TeJa U BBIICISIEMOTO UM TIPH
OXJIAXKICHUH

JlaGopatopHnas pabora
"OnpeneneHue yaeabHON
TEIIOEMKOCTH BenecTna'
OHeprus TommBa. Y 1enbHast

TCIJIOTA CTOpaHUA

[InaBnenue u oTBEpCBaHUE

29.09.2026

01.10.2026

06.10.2026

08.10.2026

13.10.2026

15.10.2026

20.10.2026

22.10.2026

05.11.2026

https://m.eds00.ru/F1S701S9X

https://m.edsoo.ru/R8O0E4G2J

https://m.edsoo.ru/ROD8O9V0Q

https://m.edsoo.ru/F6M7F7K8S

https://m.edsoo.ru/E7TR9C6G1Q

https://m.edsoo.ru/Q8RIC6H2R

https://m.edsoo.ru/X8H6J1WOY

https://m.edso0.ru/H4V7Q308C

https://m.edsoo.ru/M8M5Z4K6B

https://m.edsoo.ru/D3W3A4Q2I



https://m.edsoo.ru/F1S7O1S9X
https://m.edsoo.ru/R8O0E4G2J
https://m.edsoo.ru/R0D8O9V0Q
https://m.edsoo.ru/F6M7F7K8S
https://m.edsoo.ru/E7R9C6G1Q
https://m.edsoo.ru/Q8R9C6H2R
https://m.edsoo.ru/X8H6J1W0Y
https://m.edsoo.ru/H4V7Q3O8C
https://m.edsoo.ru/M8M5Z4K6B
https://m.edsoo.ru/D3W3A4Q2I
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20
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22

23

24

25

26

KpUCTAJUNINYCCKUX TCII. YaenpHas
TCIJI0TA I1IJIaBJICHU A

JIaboparopHast pabota
"Onpenenenue yaenabHOU
TETUIOTHI TIJIaBJICHHS Jibaa"

[TapooOpazoBanue u
KoHaeHcanus. Vicnapenue

Kunenue. Y nenpHas temnora
napooOpa3zoBaHus U
KOHJICHCAIIUU. 3aBUCUMOCTb
TEMIIEPATypPhl KUTIEHUS OT
aTMoc(hepHOro JaBIeHUS

BrnaxkHocTh Bo3myxa.
JIaGoparopHas paboTa
"OnpeneneHne OTHOCUTENbHOM
BJIKHOCTH BO3yxa"

Pemenue 3agad Ha onpeneneHue
BJIAJXKHOCTH BO3]1yXa

[TpuHUMBI paOOTHI TETTOBBIX
neurateneil. [lapoBas TypOuna.
JIBuraTens BHyTPEHHETO
CrOpaHus

KII/I TeryoBoro nBuraTess.
TenmoBble ABUTATENN U 3a1UTa
OKpY>KaroIe cpeibl

3aKOH COXpaHEHUs U
MIpEBpAIICHUS YHEPTUHU B
TEIUIOBBIX IIPOILECCAX

10.11.2026

12.11.2026

17.11.2026

19.11.2026

24.11.2026

26.11.2026

01.12.2026

03.12.2026

08.12.2026

https://m.edsoo.ru/G8POHO0X5B

https://m.edsoo.ru/\V4Y0X803H

https://m.edsoo.ru/I6M5B7X7T

https://m.edsoo.ru/NOG6H8C2D

https://m.edsoo.ru/D0J8G4K8H

https://m.edsoo.ru/J7B1B5ESE

https://m.edso0.ru/S8A4K7F3F

https://m.edso0.ru/ION7C7D7I



https://m.edsoo.ru/G8P0H0X5B
https://m.edsoo.ru/V4Y0X8O3H
https://m.edsoo.ru/I6M5B7X7T
https://m.edsoo.ru/N0G6H8C2D
https://m.edsoo.ru/D0J8G4K8H
https://m.edsoo.ru/J7B1B5E5E
https://m.edsoo.ru/S8A4K7F3F
https://m.edsoo.ru/I0N7C7D7I
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29

30

31

32

33

34

35

36

IToaroroBka K KOHTPOJIBLHON
pabore 1o Teme "TermoBbie
sBJIeHUS. MI3MeHeHne arperaTbix
COCTOSHUH BeriecTna'"

KonrponsHas pabora o teme
"Termmnosble siBiIcHUA. M3MeHenne
arperaTHbIX COCTOSTHUI
BelecTna"

DOnektpuzanus Ten. [[Ba pona
INEKTPUICCKUX 3aPSIOB

Ypoxk-uccienoBaHue
"DnexkTpu3auus Tea UHAYKIUEH 1
IIPU COIPUKOCHOBEHUU"

B3anmoneicTeue 3apsyKeHHBIX
ten. 3akoH Kynona

DneKTpruYecKoe moJie.
HanpsiskeHHOCTB AIIEeKTPUYECKOro
nosist. [IpuHnun cynepnosunuu
ANEKTPUYECKUX MTOJIEH
Hocurenu snekrpuueckux
3aps/10B. DIIEMEHTAPHBIN 3apsl.
Crpoenue atoma

IIpOoBOAHMKY M TUAIEKTPUKH.
3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsaa
Pemenue 3ana4 Ha puMeHEHNE
CBOMCTB 3JIEKTPUUYECKUX 3aps10B

DIJIEKTPUYECKUI TOK, YCIOBUS €ro

10.12.2026

15.12.2026

17.12.2026

22.12.2026

24.12.2026

29.12.2026

12.01.2027

14.01.2027

19.01.2027

https://m.edsoo.ru/F2Z3K2F2D

https://m.edsoo.ru/EQI6W3U2P

https://m.edso0.ru/U7V1TOV7Z

https://m.edsoo.ru/L9VOYS8N9C

https://m.edsoo.ru/H2R1J1U60

https://m.edso0o.ru/Z5Q3S3U0K

https://m.edsoo.ru/X6W509K0K

https://m.edsoo.ru/J1FAR7N4F

https://m.edso0.ru/l408N8X00

https://m.edsoo.ru/O7T7Y419J



https://m.edsoo.ru/F2Z3K2F2D
https://m.edsoo.ru/E0I6W3U2P
https://m.edsoo.ru/U7V1T0V7Z
https://m.edsoo.ru/L9V0Y8N9C
https://m.edsoo.ru/H2R1J1U6O
https://m.edsoo.ru/Z5Q3S3U0K
https://m.edsoo.ru/X6W5O9K0K
https://m.edsoo.ru/J1F4R7N4F
https://m.edsoo.ru/I4O8N8X0O
https://m.edsoo.ru/O7T7Y4I9J

37

38

39

40

41

42

43

44

45

cyuiectBoBaHus. IcTOUHUKH
3IEKTPUYECKOTO TOKA

JIenCTBUA DIIEKTPUYECKOTO TOKA

VYpoxk-uccienoanue "JleiictBue
AIEKTPUYECKOTO TOJIST Ha
MPOBOJHUKHU U JUAJIEKTPUKU"

DJIEKTPUYECKUI TOK B METaslIax,
JKUIKOCTSIX U ra3ax

DneKkTpruyecKas 1ernb U e€
COCTaBHBIC YaCTH

Cuna toka. JlaGopaTopHas
pabora "M3mepenue u
peryivpoBaHHe CUIbl TOKa"

DNEKTPUUECKOE HATIPSIKEHUE.
Bonbr™merp. JlabopaTopHas
pabota "U3mepenue u
peryJInpoBaHue HanpspKeHns "

ConpoTHuBiIeHHE TPOBOAHUKA.
VY nenbHoe CONpOTUBIICHHE
BELIECTBA

JlabopaTopHas pabota
"3aBHCHUMOCTD JIEKTPUUYECKOTO
COITPOTHBIICHUS TPOBOIHUKA OT
€ro JUIMHBI, TUIOIAAN
MIOTIEPEYHOI0 CEYEHHUS U
Marepuana"

3aBHCHUMOCTH CHIIBI TOKA OT

0.5

0.5

21.01.2027

26.01.2027

28.01.2027

02.02.2027

04.02.2027

09.02.2027

11.02.2027

16.02.2027

18.02.2027

https://m.edsoo.ru/N6K2P6Q3U

https://m.edsoo.ru/T1K3V1X2Y

https://m.edsoo.ru/N4C3B6K8W

https://m.edsoo.ru/P5G1A0WS5N

https://m.edsoo.ru/W5X5Z8P9K

https://m.edsoo.ru/G5Z26P6UQOH

https://m.edso0.ru/E3Z8S70Q27

https://m.edso0.ru/P7S2L1M2M

https://m.edso0.ru/D8J5G7Q5S



https://m.edsoo.ru/N6K2P6Q3U
https://m.edsoo.ru/T1K3V1X2Y
https://m.edsoo.ru/N4C3B6K8W
https://m.edsoo.ru/P5G1A0W5N
https://m.edsoo.ru/W5X5Z8P9K
https://m.edsoo.ru/G5Z6P6U0H
https://m.edsoo.ru/E3Z8S7Q2Z
https://m.edsoo.ru/P7S2L1M2M
https://m.edsoo.ru/D8J5G7Q5S
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48

49

50

51

52

HanpspkeHus. 3akoH Oma Ju1s
y4JacTKa Ienn

JIaboparopHast pabota
"UccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA, WAYIIETO Yepe3
PE3UCTOP, OT COMPOTUBIICHUS
pe3UCTOpa U HANIPSDKEHHS Ha
pesucrope"

IlocaenoBaTenbHOE U
napajuieIbHOE COCTUHEHUS
HpOBOI[HI/IKOB

JlaGopaTopHas paborta
"[IpoBepka mpaBuiia CIOKEHUS
HaIpsHKEHUN IPU
MOCJIeIOBATEIFHOM COCTMHEHUN
JIBYX PE3UCTOPOB"

JIaGoparopHas paboTa
"[IpoBepka mpaBua JJIs1 CUITBI
TOKa MPH MapauIeTbHOM
COEITMHEHUH PE3UCTOPOB"

Pemenue 3ana4 Ha IpUMEHEHNE
3akoHa OMa 1 pa3InyHOrO
COCAUHCHU ITPOBOAHUKOB

PaGora u momtHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna
JlaGopaTopHas pabota
"OnpezneneHue paboThl U
MOIIHOCTH 3JIEKTPUYECKOTO

25.02.2027

02.03.2027

04.03.2027

09.03.2027

11.03.2027

16.03.2027

18.03.2027

23.03.2027

https://m.edsoo.ru/R7A5G0ISN

https://m.edso0.ru/A7Q8Y5P7B

https://m.edsoo.ru/M1C7Z27D9S

https://m.edsoo.ru/D3J6R8NGE

https://m.edsoo.ru/A7SOW2R1W

https://m.edsoo.ru/E4A2Z3D7T

https://m.edsoo.ru/E2P6V8C3Q



https://m.edsoo.ru/R7A5G0I8N
https://m.edsoo.ru/A7Q8Y5P7B
https://m.edsoo.ru/M1C7Z7D9S
https://m.edsoo.ru/D3J6R8N6E
https://m.edsoo.ru/A7S0W2R1W
https://m.edsoo.ru/E4A2Z3D7T
https://m.edsoo.ru/E2P6V8C3Q
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S7

58

59

Toka"

DJeKTpUYecKue ey 1
HOTPEOUTEINH INEKTPUIECKON
sHepruu B ObITy. KopoTkoe
3aMBbIKaHHEC

IlocTossHHEIE MarHuThbl, UX
B3aHMOHeﬁCTBHC

Ypok-uccnenosanue "M3zyyenue
HOJIEW ITOCTOSHHBIX MarHUuTOB"

MarauTtHoe nosie. MarautHoe
oJI€ 3EMIIM U €T0 3HAYEHUE IS
JKA3HU Ha 3emiie

[ToaroroBka Kk KOHTPOJIBHOU
pabote no Teme "DaeKTpUUecKue
3apsibl. 3apsHKEHHBIC TeJla U UX
B3aumoiercTBus. [locTosTHHBIN
ANEKTpUYECKUi TOK"

KonrtponbHas pabora no Teme
"DnexkTpruuecKue 3apsbl.
3apspKeHHBIC TeJla U UX
B3auMozaecTBus. [IoCTOSHHBIN
aneKTpuyeckuit Tok" /
Bcepoccuiickas npoBepodHas
pabora

PesepBHblit ypok. Pabora ¢
Tekctamu 1o Teme "l[locTosTHHbBIN
ANEKTPUIECKUI TOK" /
Bcepocculickas nposepodHas
pabora

25.03.2027

06.04.2027

08.04.2027

13.04.2027

15.04.2027

20.04.2027

22.04.2027

https://m.edsoo.ru/R7F2V1B5T

https://m.edsoo0.ru/Z0C9C1M8S

https://m.edsoo.ru/lI1K1R5T7B

https://m.edsoo.ru/A1B1G4M9L

https://m.edsoo.ru/L5D2EOL40

https://m.eds00.ru/G7X7C706X

https://m.edsoo.ru/F5D8D9T8N



https://m.edsoo.ru/R7F2V1B5T
https://m.edsoo.ru/Z0C9C1M8S
https://m.edsoo.ru/I1K1R5T7B
https://m.edsoo.ru/A1B1G4M9L
https://m.edsoo.ru/L5D2E0L4O
https://m.edsoo.ru/G7X7C7O6X
https://m.edsoo.ru/F5D8D9T8N

OmneIT OpcTena. MarHuTHoe noje

M 1 https://m.eds00.ru/T9L1S9K
3IIEKTPAYECKOTO TOKa MarHuTHOE 97.04.2027 ps://m.eds00.ru/T9L1S9K0Q

IT10JIC KaTyYIIKHU C TOKOM

[IpumeHeHne IEKTPOMarHuToB B
texHnuke. JlJaboparopnas padora

"N i 1 . https://m. Tu/M
3y4CHHE JEHCTBUS 0.5 99.04.2027 ps://m.edsoo.ru/M8VINSDOL

MarHUTHOTO TOJISI Ha IMTPOBOTHUK
C TOKOM"

DNEeKTpOABUTATEIb TIOCTOSIHHOTO
ToKa. Mcronn30Banme
3JIEKTPOJIBUTATENCH B

TEXHUYECKHUX YCTPOWCTBAX U Ha
1 https://m.edsoo.ru/lJ1IV7A7C2I
Tpancmopre. JlabopaTopHas 04.05.2027 :

pabota "KoHcTpynpoBanue u
n3ydeHue paboTbl
3JeKTpoABUTaTens"

OmnsiTel Dapanes. 3akoH

7 . 1 https://m. TU/ESL8MOH4W
JJIEKTPOMArHUTHON UHIYKIUU 06.05.2027 ps://m.edsoo.ru/ESL8MO

IIpaBuio Jlenna

Onektporereparop. Crocoos
IMOJIYUYCHUA BHGKTpI/I‘IeCKOﬁ

. https://m. TU/F8HBWIRSI
SHEPruu. DIEKTPOCTAHLINN Ha 1 11.05.2027 ttps://m.edsoo.ru/F8H8WIRS

BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPrUU

[ToaroToBka Kk KOHTPOJIBLHOM

0 "9 1 https://m. . 1L3L2X7L
pabote 1o TeMe "DIeKTpUIECKue 13.05.2027 ps://m.edsoo.ru/G1L3

U MardHuTHBIE IBJIeHUS"

Kontponbnas paboTa mo teme
1 1 https://m.edsoo.ru/Y2X8R3FON
"DJIeKTpUYECKUE M MAaTHUTHBIC 18.05.2027 : s



https://m.edsoo.ru/T9L1S9K0Q
https://m.edsoo.ru/M8V9N8D0L
https://m.edsoo.ru/J1V7A7C2I
https://m.edsoo.ru/E8L8M0H4W
https://m.edsoo.ru/F8H8W9R8I
https://m.edsoo.ru/G1L3L2X7L
https://m.edsoo.ru/Y2X8R3F0N

saBJIeHUS"

PesepBHbIit ypok. Pabora ¢

67 TCKCTaMIf o teme "TermtoBbeie 1 90.05.2027 https://m.edsoo.ru/J1J3F9B6T
SIBJICHUS

PesepBHbIit ypok. Pabora ¢

68 TCKCTaMIf 1o TeMe "MaraurtHbie 1 95.05.2027 https://m.edsoo.ru/P912D8KOW
SBIIEHUSA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68 4 14.5


https://m.edsoo.ru/J1J3F9B6T
https://m.edsoo.ru/P9I2D8K0W

9 KJIACC

KosaunyecTBo 4acoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE

Tema ypoka KonrTpoabnbsie IIpakTnueckue
n/n Bcero H3y4YeHUs o0pa3oBaTe/ibHbIE PeCypChl

padoThI padoTshI

Mexanuueckoe IBUKEHUE.
1 https://m.edsoo.ru/F4AG6C1M7F
MarepuanpHasi TOUKa 07.09.2026 .

CucreMa oTcyera.
OTHOCHUTEIHHOCTE 1 https://m.edsoo.ru/N5C9F5F5F
MEXAHUYECKOI0 JIBUKECHUS

HepaBHomepHOE psIMOTMHEWHOE

nBwxeHue. CpenHss u 1 https://m.edsoo.ru/\V9U7B4D1Z
MTHOBEHHAs CKOPOCTh 14.09.2026

[IpssmonunenHoe

PaBHOYCKOPEHHOE JBHKCHUE. 1 https://m.edsoo.ru/JOP612ROH
Yckopenue

CxopocTb MPSIMOJIMHEIHOTO
PaBHOYCKOPEHHOTO JIBUOKEHUS. 1 https://m.edsoo0.ru/M9E114S5N
I'paduk ckopocTn

JlaGoparopHas paboTa

"Onpenenenye yCKOpeHus Tena

IIPU PAaBHOYCKOPEHHOM 1 1 https://m.eds00.ru/O0P8S4C1J
JBY)KEHUH 110 HAKIIOHHOW

IJIOCKOCTH"

CB06OHHOC ImagcHUue TCIl. OHBITBI
1 https://m.edso0.ru/J9Y322J1G
Tanmes 21.09.2026 P u

PaBHOMEpHOE ABMXKEHUE IO
oKpy>HocTH. Ilepuon u yacrora

1 https://m.edsoo.ru/R8K1U9L4L



https://m.edsoo.ru/F4G6C1M7F
https://m.edsoo.ru/N5C9F5F5F
https://m.edsoo.ru/V9U7B4D1Z
https://m.edsoo.ru/J0P6I2R0H
https://m.edsoo.ru/M9E1I4S5N
https://m.edsoo.ru/O0P8S4C1J
https://m.edsoo.ru/J9Y3Z2J1G
https://m.edsoo.ru/R8K1U9L4L

10

11

12

13

14

15

16

17

18

19

20

21

oOpaiueHus. JInHeliHas U yriaoBas
CKOPOCTH

[lenTpocTpemurensHOe
yCKOpEHue

IlepBbsiii 3akoH HproToHA. BekTop
CHJIBI

Bropoii 3akon HeroTona.
PaBHOpelcTBYIOIIAs CHTa
Tpernii 3akoH HproTOHA.
Cyneprnio3unus cui

Pemenue 3a1ay Ha IpUMEHEeHHE
3ak0oHOB HploTOHA

Cuita ynpyroctu. 3akoH ['yka
Pemenue 3anau no teme «Cuna
YIPYTOCTH

JlaGoparopHas paboTa
«Ornpenenenne )KeCTKOCTH
PYKUHBDY

Cuiia TpeHust

Pemenue 3anau no teme «Cuna
TPEHUS»

JlaGopartopHas paboTa
"Omnpenenenue ko3 dunuenra
TPEHUs CKOJIbXKEeHUs"

Pemenue 3aga4d mo teMe "3aKOHBI
Hrrotona. Cuna ynpyroctu. Cuna
TpeHus"

Cuia TSDKECTH U 3aKOH

28.09.2026

05.10.2026

12.10.2026

19.10.2026

https://m.edsoo.ru/ASO9K1NOU

https://m.edsoo.ru/H6G217N4R

https://m.edso0.ru/F8S7N1T5N

https://m.edsoo.ru/S5W4B2VOR

https://m.edsoo.ru/X4E7S7E6C

https://m.edsoo.ru/M\WOR3B0B2E

https://m.edsoo.ru/NIN5UOH10

https://m.edsoo.ru/JOR6G3A10

https://m.edsoo.ru/X7J9P9S8E

https://m.edsoo.ru/Z7K60Q4V2V

https://m.edsoo.ru/U5B6R1V0Z

https://m.edsoo.ru/B6USW9A8Z

https://m.edsoo.ru/D9E4E9I2Z



https://m.edsoo.ru/A8O9K1N0U
https://m.edsoo.ru/H6G2I7N4R
https://m.edsoo.ru/F8S7N1T5N
https://m.edsoo.ru/S5W4B2V0R
https://m.edsoo.ru/X4E7S7E6C
https://m.edsoo.ru/W0R3B0B2E
https://m.edsoo.ru/N1N5U0H1O
https://m.edsoo.ru/J0R6G3A1O
https://m.edsoo.ru/X7J9P9S8E
https://m.edsoo.ru/Z7K6Q4V2V
https://m.edsoo.ru/U5B6R1V0Z
https://m.edsoo.ru/B6U8W9A8Z
https://m.edsoo.ru/D9E4E9I2Z

22

23

24

25

26

27

28

29

BCEMHUPHOTO TSATOTECHUSI.
YckopeHnue cBOOOIHOTO NaieHUs
Ypoxk-koudepenuus "/[Bmxenue
TEJI BOKPYT TPaBUTALIMOHHOTO
nentpa (CosiHeuHasi cUCTEMA).
lanmaktuku"

Pemenue 3amau mo teme "Cuina
TSOKECTU Y 3aKOH BCEMUPHOTO
TAroTeHus"

HepBa;I KOCMHYCCKaA CKOPOCTh.
HeBecomocTts u MEeperpy3Kku

PaBHOBECHE MaTepuaIbHOI
TOUYKH. AGCOTIOTHO TBEPAOE TEIO.
PaBHOBecue TBEpAOTO TEIA C
3aKpeIIEHHON OChIO BpallleHHUS.
MowmenT cunbl. LleHnTp Tsxectn

PaBHOBecue maTepuabHOW
TOUYKH. AOGCOTIOTHO TBEPAOE TEIO.
PaBHOBecue TBEPIOro TENa C
3aKpETIEHHON OChIO BPALLCHUS.
MowmenT cunsl. LlenTp Tsxectn

Penrenue 3amad mo teMe
"MomeHT cuibl. LlenTp TsxecTn"

[ToaroroBka Kk KOHTPOJIBHON
pabote 1o Teme "MexaHn4yeckoe
nBwxenne. Bzaumonencraue tea"

KonTtponbHas pabora o Teme
"MexaHH4eCKOE ABIKCHHCE.

https://m.edsoo.ru/T414P7P8W

https://m.edsoo.ru/Z7P614D6B

https://m.edso00.ru/Q3T3V3Z0Y

https://m.edsoo.ru/P1A7D407W

https://m.edso0.ru/HOW1S5WS8T

https://m.edso0.ru/B8T6J2J6K

https://m.edsoo.ru/I5X6B0B1I

https://m.edsoo.ru/W1V8P6V3B



https://m.edsoo.ru/T4I4P7P8W
https://m.edsoo.ru/Z7P6I4D6B
https://m.edsoo.ru/Q3T3V3Z0Y
https://m.edsoo.ru/P1A7D4O7W
https://m.edsoo.ru/H9W1S5W8T
https://m.edsoo.ru/B8T6J2J6K
https://m.edsoo.ru/I5X6B0B1I
https://m.edsoo.ru/W1V8P6V3B

30

31

32

33

34

35

36

37

38

39

40

B3aumonetictBue Ten"

Nmnynbce Tena. UMnynbe cUbl.
3aKOH COXpaHEHMsI UMITYJIbCA.
VYipyroe u Heynpyroe
B3aWMO/JICHCTBUE

Penrenue 3amaud mo teMe "3akoH
COXpaHEHHUs UMIyibca'

Ypok-koHpepenius "PeaktuBHoe
JIBUSKEHUE B PUPOJIC U TEXHUKE"

Mexanuueckas pabota u
MOIITHOCTH

PaboTta criel TAXKECCTH, CHIIBI
YOpYroCcTu U CUJIbl TPCHUA

JlaGopaTtopHnast pabota
«Omnpenenenue padoThI CUITBI
TPEeHHUsI IPU PaBHOMEPHOM
JBUKEHHUH Teja Mo
TOPU30HTAILHOM MOBEPXHOCTH»

CBs13b SHEpruu U paboTHI.
[ToTenunanpHas 3HEprus
Kunernueckas sueprus. Teopema
0 KMHETUYECKON YHEPTHUH

3aKOH COXpaHEHMsI DHEPTUU B
MEXAHUKE

JlaGopaTtopHnast pabota
«M3yueHue 3aKkoHa COXpaHEHUS

SHEPTUMN»

KomnebarenbHoe ABUKEHUE U €T0

https://m.edsoo.ru/D5U2T9J5B

https://m.edsoo.ru/M6H4V1Q6L

https://m.edsoo.ru/N2S4U5J8T

https://m.edsoo.ru/S3V3B4V1T

https://m.edsoo.ru/N6N9E3J4U

https://m.eds00.ru/J1G1B4T20Q

https://m.edsoo.ru/C2V7B6E2I

https://m.edso0.ru/J3T8L3D5T

https://m.edsoo.ru/M8VOW3W3F

https://m.edso0.ru/M3S2Y8J1H

https://m.edso0.ru/S2N5G8W2K



https://m.edsoo.ru/D5U2T9J5B
https://m.edsoo.ru/M6H4V1Q6L
https://m.edsoo.ru/N2S4U5J8T
https://m.edsoo.ru/S3V3B4V1T
https://m.edsoo.ru/N6N9E3J4U
https://m.edsoo.ru/J1G1B4T2Q
https://m.edsoo.ru/C2V7B6E2I
https://m.edsoo.ru/J3T8L3D5T
https://m.edsoo.ru/M8V0W3W3F
https://m.edsoo.ru/M3S2Y8J1H
https://m.edsoo.ru/S2N5G8W2K
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XapaKTCPUCTHUKU

3aTyxaromnye KoueOaHus.
Brinyxennbie koneOaHus.
Pe3onanc

MaremaTuyeckuil U Npy>KUHHbBIN
MasiTHUKU

Ypok-uccnenoBanue
«3aBUCUMOCTb MIEPUOJA
KoJIe0aHuM OT )KECTKOCTH
MPYKUHBI U MacChl TPy3a»

[IpeBpamienue 3aepruu npu
MEXaHUYECKUX KOoaeOaHusIx

JlaGopaTopHnas pabota
«OmpeneneHue 4acToThl U
nepuo/ia KojiebaHui MpyKUHHOTO
MasITHUKa)»

JlaGoparopHas paboTa
«[IpoBepka HE3aBUCUMOCTH
nepuo/ia KojaebaHuii rpysa,
MOJIBEIIEHHOTO K HUTH, OT MacChl
rpy3a»

Mexannyeckue BOJIHEL. CBoOHCTBa
MEXaHUYECKUX BOJIH.
[IpomonbpHBIE U TTONIEPEUHBIE
BOJIHBI

VYpok-koHpepeHuus
"MexaHH4YeCcKHe BOJHEI B
TBEpAOM Tene. CelicMuuecKue

https://m.edsoo.ru/N3SOW1U5E

https://m.edsoo.ru/I9M614R7Z

https://m.edsoo.ru/Y4K3Y5P8X

https://m.edsoo.ru/L4W6V5Y9U

https://m.edsoo.ru/D4T9R1F5R

https://m.edsoo.ru/S4M7L4W3V

https://m.edsoo.ru/B2F6X2X0R

https://m.edsoo.ru/W1WO0M9JOM



https://m.edsoo.ru/N3S0W1U5E
https://m.edsoo.ru/I9M6I4R7Z
https://m.edsoo.ru/Y4K3Y5P8X
https://m.edsoo.ru/L4W6V5Y9U
https://m.edsoo.ru/D4T9R1F5R
https://m.edsoo.ru/S4M7L4W3V
https://m.edsoo.ru/B2F6X2X0R
https://m.edsoo.ru/W1W0M9J0M
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57

BOJIHBI"
3Byk. PacnipocTpanenue u
OTpPa’KEHUE 3BYKa

Ypok-uccienoBanue
"HaOaroneHue 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4aCTOThI"

I'pOMKOCTB 3ByKa M BBICOTA TOHA.

AKyCTHYECKUI pe30HaHC

Ypok-koHpepenmus "YapTpazByk

U nH(pa3ByK B IPUPOJIE U
TexHuKe"

[ToaroroBka K KOHTPOJIHHOU
pabote 1o Teme "3aKOHBI
coxpaHeHus. MexaHn4eckue
KoJieOaHus U BOJIHBI"

Konrponbnas pabora no reme
"3aKOHBI COXPAHEHUS.
Mexanuueckre KoaebaHus u
BOJIHBI"

SJICKTpOMaFHI/ITHOC ITOJIC.
SJICKTpOMal" HUTHBIC BOJIHBI

CBoliCTBA 3JIEKTPOMAarHUTHBIX
BOJIH

Ypok-konpepentus "[lkana
AIEKTPOMArHUTHBIX BOJIH.
Ucnonp3oBanne
3IEKTPOMArHUTHBIX BOJIH JJIsI
COTOBOM cBsI3K"

https://m.edsoo.ru/A7R9U7S7Q

https://m.edso0.ru/N4Z4K9C9Y

https://m.edsoo0.ru/J1IR2M3Q3W

https://m.edsoo.ru/U3W9Q7R9S

https://m.edsoo.ru/F8M20Q6T5V

https://m.edsoo.ru/V4G6V1F4Q

https://m.edsoo.ru/U6Q7S6X6F

https://m.edsoo.ru/K7B7Z4\W6C

https://m.edso0.ru/SOU6R8I1C



https://m.edsoo.ru/A7R9U7S7Q
https://m.edsoo.ru/N4Z4K9C9Y
https://m.edsoo.ru/J1R2M3Q3W
https://m.edsoo.ru/U3W9Q7R9S
https://m.edsoo.ru/F8M2Q6T5V
https://m.edsoo.ru/V4G6V1F4Q
https://m.edsoo.ru/U6Q7S6X6F
https://m.edsoo.ru/K7B7Z4W6C
https://m.edsoo.ru/S0U6R8I1C
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VYpok-uccnenosanue "M3yuenue
CBOMCTB AJICKTPOMAarHUTHBIX BOJIH
C IMTOMOIIBI0 MOOMIIEHOTO
tenedona"

Pemenue 3agau Ha onpeneneHue
YaCTOThI U AJIMHBI
3JIEKTPOMAarHMTHOW BOJIHBI

DJeKTpOMarHuTHas pupoa
cBera. CKOpOCTH CBETA.
BousiHOBBIE CBOMCTBA CBETA

HcTounuku cBerta.
[Ipamonuneitnoe
pacnpoCcTpaHEHUE CBETA.
3armenus Connia u JIyHsl

3aKOH OTpa)K€HUs CBeTa. 3epKaia.
Pemienue 3a1au Ha npUMEHEHUE
3aKOHA OTPAKEHUS CBETA

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOH
MMPEJIOMJICHUA CBCTA

[TonHOE BHYTpEHHEE OTpakeHue
ceeta. Mcronp30BaHne TOJTHOTO
BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIaX

JlaGopaTtopHnast pabota
"HccnenoBanue 3aBUCUMOCTH
yrJja MpeJIOMIICHHS CBETOBOTO
Jy4a OT yIJla MaJieHHus Ha TpaHuIe

"BO3yX-CTEKIIO

https://m.edsoo.ru/T3R1R0CSI

https://m.edso0.ru/Q2V5N7R5J]

https://m.edsoo.ru/SIUOF1L6Y

https://m.edsoo.ru/Q8A4S9T4J

https://m.edsoo.ru/Z5A3H2U4R

https://m.edsoo.ru/M2H2C8U4S

https://m.eds00.ru/N4S3P8EQT

https://m.eds00.ru/S3DIN6T1T



https://m.edsoo.ru/T3R1R0C8I
https://m.edsoo.ru/Q2V5N7R5J
https://m.edsoo.ru/S1U0F1L6Y
https://m.edsoo.ru/Q8A4S9T4J
https://m.edsoo.ru/Z5A3H2U4R
https://m.edsoo.ru/M2H2C8U4S
https://m.edsoo.ru/N4S3P8E9T
https://m.edsoo.ru/S3D1N6T1T
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74

Ypok-koHpepeHuus
"cnonn30BaHKeE ITOJTHOTO
BHYTPEHHETO OTPaYKECHUS:
CBETOBOJIbI, ONITUKOBOJIOKOHHAS
CBS3b"

JInasel. OnTHYecKas CHIIa JIMH3BI

[Toctpoenue nzobpaxeHuii B
JMH3aX

JlaGopaTopHnas pabota
"Onpenenenue GOKyCHOTO
paccTOSHUS ¥ ONITUYECKON CHIIBI
cobuparomiei JTuH3bI"
Ypok-koHpepeHIus
"Onruyeckue JINH30BbIE
npubops"”

I'ma3 xak onruyeckas cucrema.
3penue

Ypok-kondepentus "JlepexTs
3penus. Kak coxpanuts 3peHue"
Paznoxxenue 6enoro cBera B
cnektp. OnbiTel HetoToHA.
CrnoxxeHue cieKTpanbHbIX
uBeroB. Jlucnepcus ceera

JlabopaTtopHnast pabota "OMNBITHI
0 Pa3JIo’KEHUIO OeIoro cBeTa B
CIEKTp ¥ BOCTIIPUATHIO LIBETA
npeaMETOB IIPpHU UX Ha6JIIOIIeHI/II/I
yepe3 BETOBbIE (PUIBTPHI"

https://m.edso0.ru/YOT3K7BON

https://m.edsoo.ru/17VVON3C6C

https://m.edso0.ru/K6Z010T2C

https://m.edsoo.ru/I8J5C1E2F

https://m.edsoo.ru/X3H910W7U

https://m.edso0.ru/R8M70Q511A

https://m.edsoo.ru/N6D1A6Z3Q

https://m.eds00.ru/G60601H6Y

https://m.edsoo.ru/R7U7B4P1K



https://m.edsoo.ru/Y0T3K7B0N
https://m.edsoo.ru/I7V0N3C6C
https://m.edsoo.ru/K6Z0I0T2C
https://m.edsoo.ru/I8J5C1E2F
https://m.edsoo.ru/X3H9I0W7U
https://m.edsoo.ru/R8M7Q5I1A
https://m.edsoo.ru/N6D1A6Z3Q
https://m.edsoo.ru/G6O6O1H6Y
https://m.edsoo.ru/R7U7B4P1K
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VYpok-npaktukym "BoaHoBble
CBOICTBa cBeTa: AucCIepcus,
uHTephepeHIus u qudpaxuus”
OmnsiThl Pesepdopna u
IUTaHETapHast MOJIENb aTOMa

[Tocrynatel bopa. Monenb atoma
bopa

I/ICHYCKaHI/Ie U IIOTJIOMICHHUEC CBCTAa

atomoM. KBauTebl. JInneliuaTeie
CIEKTPBI

VYpok-npaktukym "Habntonenue
CHEKTPOB UCITyCKaHUS"
PannoakTUBHOCTE U €€ BUIIBI
CtpoeHue aTOMHOTO si/pa.
Hyxnonnas monens
PanuoaxkTuBHBIE TPEBpAIICHHUS.
H3otomnbl

Pewenue 3anau o reme:
"PanunoakTuBHBIE peBpanieHus"
Ilepnon nonypacnana
VYpok-koHpepeHuus
"PannoakTUBHBIE H3Ty4EHUS B
MIPUPOJE, MEAUIIMHE, TEXHUKE"
SAnepHble peakuu. 3aKOHBI
COXpaHEHHUs 3apsJ0BOrO U
MacCcOBOI'0 YHCET

OHeprus CBA3U aTOMHBIX SIJIEP.
CBs13b Macchl U YHEPTUU

https://m.eds00.ru/T2L4Z0X8T

https://m.eds00.ru/X9G1Z8I1P

https://m.edsoo.ru/A7C3C9B5V

https://m.edsoo.ru/C6Q6K4B0B

https://m.edsoo.ru/U5D5G7M30

https://m.edsoo.ru/E5V7FOP1X

https://m.edsoo.ru/GOA9Q8P4U

https://m.edsoo0.ru/G2V8Z1Y8N

https://m.edsoo.ru/J7K2G5V5L

https://m.edsoo.ru/V3W7A9K3C

https://m.edso00.ru/T1S9P6I5I

https://m.eds00.ru/N8O7SON3K

https://m.edsoo.ru/Q4MOUOX5G



https://m.edsoo.ru/T2L4Z0X8T
https://m.edsoo.ru/X9G1Z8I1P
https://m.edsoo.ru/A7C3C9B5V
https://m.edsoo.ru/C6Q6K4B0B
https://m.edsoo.ru/U5D5G7M3O
https://m.edsoo.ru/E5V7F0P1X
https://m.edsoo.ru/G0A9Q8P4U
https://m.edsoo.ru/G2V8Z1Y8N
https://m.edsoo.ru/J7K2G5V5L
https://m.edsoo.ru/V3W7A9K3C
https://m.edsoo.ru/T1S9P6I5I
https://m.edsoo.ru/N8O7S0N3K
https://m.edsoo.ru/Q4M0U0X5G
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Pemenue 3anay 1o reme
"Anepubie peakuun'

Peakium cunTe3a u geIeHus
anep. Uctounuku s3Hepruu
ComnHna u 3BE311
Ypok-koubepenius "AnepHas
sHepreTuka. JlencTus
pPaIuOaKTUBHBIX U3JTy4YEeHUN Ha
JKUBbIE OpraHU3MbI"

[ToaroroBka K KOHTPOJIHHOU
pabote 1o Teme
"DJIeKTPOMarHuTHOE MOJIE.
DIIeKTPOMarHUTHBIE BOJTHBI.
KBanTtoBeie siBneHus"

KonrtponbHas pabora no reme
"DNEeKTPOMarHuTHOE MOJIE.
ONEKTPOMAarHUTHbHIE BOJIHBI.
KBanrtoBeie siBneHus"

[ToBTOpenue, o6o0IIEHHE.

JlaGopatopHble paboThI IO Kypcy

"B3zaumMonencTBue Tea"

[ToBTOpeHue, 06ob1IIEeHNE.
Pemenue pacueTHbIX U
KaueCTBEHHBIX 3a/a4 I10 TEME
"TemnoBsble mporecch”

[ToBTOpeHue, ob6ob1IIEHNE.
Pemnienue pacueTHbIX U
KaueCTBEHHBIX 3a/1a4 110 TEME
"KIIJI TermoBsix aBurarencii”

https://m.edsoo.ru/I0OLOS3U6W

https://m.edsoo.ru/T3A7TILIG

https://m.edsoo.ru/X102Z5W30

https://m.edsoo.ru/L9Y3H8I2X

https://m.edso00.ru/03Z8X0G5V

https://m.edsoo0.ru/G3Y700L6R

https://m.edsoo.ru/ISU6K308L

https://m.edsoo.ru/11C611U0W



https://m.edsoo.ru/I0L0S3U6W
https://m.edsoo.ru/T3A7T9L9G
https://m.edsoo.ru/X1O2Z5W3O
https://m.edsoo.ru/L9Y3H8I2X
https://m.edsoo.ru/O3Z8X0G5V
https://m.edsoo.ru/G3Y7O0L6R
https://m.edsoo.ru/I8U6K3O8L
https://m.edsoo.ru/I1C6I1U0W
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102

[ToBTOpenue, o6odIICHNE.
Pemenuie pacueTHbIX U
KaueCTBEHHBIX 33/1a4 10 TEME
"KII/ snexrpoycTtaHOBOK"

[ToBTOpenue, o6oOIICHNE.
JlaboparopHbie pabOTHI 11O KypCy
"CBeToBbI€ sIBJICHUS"

[ToBTopenue, 0600menne. Pabora
C TEKCTaMH 110 TeMe "3aKOHbI
COXpaHEHHUs B MeXaHHKe"

[ToBTOpenue, 0600meHue. PaGora
¢ Tekctamu 110 Teme "Konebanus
¥ BOJIHBI"

[ToBTOpenue, o6o0menue. Pabora
¢ TekcTtaMH 110 TeMe "CBEeTOBEBIE
siBjIeHus"

[ToBTOpenue, 0606menue. Pabora
¢ TekcTamH 110 TeMe "KBaHToBast
U siiepHas ¢pusnka"

IToBTOpEeHune

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

https://m.eds00.ru/M91703R8N

https://m.edsoo.ru/N3C8J6N4B

https://m.edsoo.ru/N9N5Z9T4L

https://m.edsoo.ru/PSW1Q5R7G

https://m.edsoo.ru/D4V0Z0MOI

https://m.edsoo.ru/L519U6G3L



https://m.edsoo.ru/M9I7O3R8N
https://m.edsoo.ru/N3C8J6N4B
https://m.edsoo.ru/N9N5Z9T4L
https://m.edsoo.ru/P8W1Q5R7G
https://m.edsoo.ru/D4V0Z0M0I
https://m.edsoo.ru/L5I9U6G3L




IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

11

1.2

13

14

1.5

1.6

1.7

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

HCIOJIb30BaTh U3YYCHHBIC ITIOHATUS

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XaPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘-IGCKO€ SABJICHUC

pacro3HaBaTh TPOSIBICHHE W3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3UYECKue sSBICHHUS B MPUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3ajjauyy B Y4EOHYIO, BBIAEIATH

CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKK) GUBNUECKUX SABICHUN

ONUCBHIBATh H3YYEHHbIE CBOWMCTBA Tel U (PU3MUECKUE SBJICHUS,
UCHOJNB3YSl (PU3MYECKHE BEIUYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, WX
0003HaYeHHS U €UHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,
CBS3BIBAIOIME JIAHHYIO  (U3MUYECKYI0 BEIMYMHY C JPYTUMH
BEJIMYMHAMHU, CTPOMTHh  IpaUKud  HM3yYEHHBIX  3aBUCUMOCTEH

q)HSH‘leCKI/IX BCINYHH

XapaKTepU30BaTh CBOMCTBA Tel, (pU3MUYECKUE SBICHUS U TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
GOpMYyTUPOBKY 3aKOHa H 3allMChIBaTh €ro MaTEeMaTU4YecKoe

BBIPpAXKCHUC

OOBSICHATh (PU3UYECKUE SIBIICHUS, MPOLIECCHl U CBOMCTBA Tell, B TOM
Yucl€ W B KOHTEKCTE CHUTYallMl MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH I[PUYUHHO-CIICJCTBEHHBIE CBS3H, CTPOUTH
oObsicHeHne w3 | — 2 JIOTMYeCKHX ImaroB ¢ omopoid Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NUYECKHUX SIBICHUH, PU3MUECKUX 3aKOHA MU

3aKOHOMEPHOCTHU

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



1.8

1.9

1.10

1.11

1.12

1.13

1.14

dbopMyiibl, cBsi3bIBatONIME (PU3MUECKHE BETMYMHBI: HA OCHOBE aHAIN3a
YCIOBHSL 3aJayd 3alUChIBaTh KpPATKOE YCJIOBUE, TMOJCTABISTH
buznyeckue BeIUYUHBI B (OPMYJIIbI M MPOBOJUTH PacuéThl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIEC JIJISl PEUICHUS 3aja4, OIICHUBAThH

PEATUCTUYHOCTH MOJTYYCHHON (U3UYECKON BETUUUHBI

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH [OMOIIU
(¢U3MUeCKUX METOJOB, B ONHCAHWU HCCIEIOBAHUS  BBIACIATH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIPETUPOBATh IOJIyYEHHBIM pe3yjbTaT, HaXOAWUTb OLIMOKU B

XO0J¢€ OI11bITa, ACJIaTh BBIBOJEI I10 €I'0 pE3yjibTaTaM

MPOBOAMUTH OIBITHl 0 HAONIOAEHUI0 (U3NYECKUX SBICHUA WIH
GU3HYECKUX  CBOWCTB  Tel:  (OpMyIHpOBaTH  MPOBEPsSiEMbIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUS, 3aIMCHIBATH X0/ OIBITa U (OPMYIUPOBATH BHIBOJIBI

BBITIOJIHSITh TPSIMbIE M3MEPEHUs C HCIOJb30BAaHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHOOPOB, 3aMUCHIBATH MOKa3aHUS MPUOOPOB C YUETOM

3aJJaHHOW a0COIIOTHON NMOTPEIIHOCTH U3MEPEHUI

OPOBOJIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYMHBl OT JPYrol C HCIONb30BAHUEM MPAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAHMU Y4YE€OHOIO MCCIIEIOBAaHUSA, COOMPATh
YCTaHOBKY M BBINOJIHATh U3MEPEHHUSI, CIENYS NMPEJIOKEHHOMY IIJIaHy,
(buKCUpoOBaTh PeE3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PHU3UYECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, A€JIaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIenys
MPEeJI0KEHHOW MHCTPYKIUU: MPU BBINOJIHEHUN U3MEPEHU coOupaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HMCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH Tmpu  paboTe ¢

J1a00paTOpHBIM 000pyI0OBaHUEM

yKa3plBaTh NPUHIUNBI  JEHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaThb IPUHLMIBI JEUCTBUSA H3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX ONHMCAaHUS,
UCIIONB3YSl 3HAHUS O CBOMCTBaX (PU3MYECKUX  SBJIEHUN W

HCO6XOI[I/IMLIC (I)I/ISI/ILICCKI/IC 3aKOHBI 1 3aKOHOMCPHOCTHU



1.15

1.16

1.17

1.18

1.19
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11
1.2

MPUBOAUTH TPHUMEPHl (HaXOauTh HWH(MOpMAIMIO O MpuUMepax)
MPAKTUYECKOTO HCIIOIB30BaHUS (PU3MUECKUX 3HAHUH B TIOBCETHEBHOM
KU3HU 11 oOecniedeHus: O€30MacHOCTH TpH  OOpalleHHH ¢
npruOoOpaMu U TEXHUIECKHUMH YCTPOWCTBAMU, COXPAHECHHS 3/I0POBbS U

CO6J'IIOI[€HI/I5[ HOPM 3KOJIOTHYECKOT'O IIOBECICHUS B OKPY)KaIOIHeﬁ cpenc

OCYIIECTBIISITh OTOOP MCTOYHUKOB MH(pOpManuu B cetu VHTepHET B
COOTBETCTBUU C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS DPa3IUYHbIX HCTOYHUKOB
BBIJICJIATE MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEUYMBOW HIIU

MOJKET OBITh HG,I[OCTOBGpHOﬁ

UCII0JIb30BaTh pu BBITIOJTHCHUH y4EOHBIX 3alaHui
HAYYHOTIONYJSIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUS,
CIPAaBOYHBIE MaTepHualbl, pecypcbl cetu VHTepHeT, BIaAeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMaLUU

W3 OJHOM 3HAKOBOM CHCTEMBI B APYyryro

co37aBaTh COOCTBEHHBIE KPATKUE MUCHMEHHBIE U YCTHBIE COOOILICHUS
Ha oOCHOBe 2 — 3 HCTOYHHKOB WH(MOpMAIUK (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KPaTKue COOOIICHUS O
pe3ynbTaTax MPOEKTOB WM YYEOHBIX HCCIEIOBAHUNU, MpPU ITOM
IPaMOTHO UCHOJb30BaTh W3YUEHHBIM MOHATUIHBIA ammapar Kypca

(GU3HKH, CONPOBOKIAThH BHICTYIJIEHUE MPE3EHTaLlMEN

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacissiTh
0053aHHOCTH B rpymnmne€ B COOTBETCTBHUU C IMMOCTABJICHHBIMHA 3aJjadyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OICHHMBATH
COOCTBEHHBIN BKJIaa B  JACATCIBHOCTL TI'PYIINbLI, BbICTPAWBATH
KOMMYHUKATHBHOC BSaI/IMO,HefICTBHC, YUYUTBIBAA MHCHHUC

OKPY>KaOIINX

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM

o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIIOJIB30BaTh IMOHATHA

pa3jnydaTthb SABJICHUA IO ONMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha



13

14

1.5

1.6

1.7

1.8

1.9

OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHHE

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7auy B y4EOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKN) PUINUCCKUX SIBICHUN

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (PU3MUYECKUE SIBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPaKTOBaThb  (PU3MYECKUII  CMBICA  MCIONB3YEMBIX  BEJIWYHH,
0003HaueHMsI ¥ €ANHULIB! (PU3UUECKUX BEJIMUYUH, HAXOIUTH (OPMYIIbI,
CBSI3BIBAIOIIME JIaHHYIO (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTh  TIpaQUKHd  M3YYEHHBIX  3aBUCHUMOCTEH

(UBHUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBJICHUS W TIPOIICCCHI,
HCIIOJIb3ysl HW3YyYEHHBIE 3aKOHbBI, IPU O3TOM JaBaTb CJIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa M  3alMChIBaTh €ro MaTEeMaTU4YeCcKoe

BBIPA’)XCHUC

OOBSICHATH (PU3MYECKHE MPOIECCH M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallUd IIPAKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH [IPUUMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00BbsCHEHUE u3 |
— 2 JIOTMYECKHX WIaroB C IOMOIIbIO | — 2 HM3y4EeHHBIX CBOWCTBA

(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemath pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaIONINE (PU3NUECKHE BEIUYMHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3aIIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelIeHus, MPOBOAUTh pacu€Thl U CPAaBHUBATH
NOJy4eHHOE 3HaueHue (U3NYecKOW BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

pacro3HaBaTh MNPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh TPH TMOMOIIH
(bU3HYECKUX METOOB, UCTIONB3YS OMHUCAHWE UCCIICIOBAHMSI, BBIICISATh
MPOBEPSIEMOE TPEIIOJIOKEHUE, OICHUBATh MPABUIBHOCTH TOPSIKA
MIPOBEICHUS UCCIIEIOBAHUS, JIENaTh BBIBOIbI

MPOBOAWTH OMBITHl MO HAOMIOACHUI0 (U3NYECKUX SBICHUN WIH
(GU3MYEeCKUX ~ CBOWCTB  Tel:  (OPMYIHpPOBaTH  IPOBEPSEMBIC

MMPCAITIOJIOXKCHUA, CO6I/IpaTL YCTaHOBKY n3 MMPEAJIOKCHHOT O



1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

1.18

000pyI0BaHusl, ONUCHIBAThH XO/1 OMbITA U (POPMYIUPOBATH BHIBOIBI

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C UCIOJIb30BAHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3MUYECKUX BEIUYHMH, CPABHUBATH PE3YIbTATHI

U3MEpEeHUi ¢ yuéToM 3a/1aHHOM a0COJIFOTHOM MOTPENIHOCTH

MPOBOAMTh  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JApPYrol C HCIOJIB30BAHUEM MPSMBIX H3MEPEHUIA:
IUIAHUPOBATh HCCIIEJIOBAHUE, COOMpATh YCTAHOBKY U BBINOJIHATH
U3MEpeHus, Ccienysd  MNpeIOKEHHOMY  IUIaHy, (DUKCHPOBATh
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTU B BUZE TaONIUIl M TpadHKOB,

ACJIaTh BBIBOALI 11O PE3YyJibTaTaM UCCICAOBAHHUA

MMPpOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa HpeI[JIO)KeHHOI\/JI HHCTPYKIIMHW, W BBIYHUCIATL 3HAYCHHC

BCINYHHBI

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTH Impu  paboTe ¢

1ab0paTOPHBIM 000PYIOBAaHHEM

XapaKTepu30BaTh MNPUHIUMBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HMX OIMCAaHUSA, HCIOJIB3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBIEHUH U HEOOXoIuMble

¢uznyecKkne 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC y()TpOI\/'ICTBa U U3MCPUTCIILHBIC
npuOOpHI IO CXeMaM M CXEMaTUYHBIM PUCYHKaM, COCTABIISATH CXEMBI
AJIEKTPUYECKUX IIeTeld ¢ TOCIEOBATEIbHBIM W  IMapaJlIeIbHBIM
COCTMHEHUEM  DJEMEHTOB, pa3iuyas yCJIOBHBbIE 0003HAUYECHUS
AJIEMEHTOB JJIEKTPUUYECKUX LENen

NPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIBb30BaHUS (PU3NYECKUX 3HAHUHN B MOBCEIHEBHOU
KU3HU g oOecriedeHus: 0e30MacHOCTH TIpU  OOpalieHuu C
npruOoOpaMy U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHUS 3/I0POBbS U
COOJTIOZICHHSI HOPM KOJIOTHUECKOTO TIOBEJICHUS B OKPYKAOIIEH cpefe
OCYIIECTBIISATh MOUCK HHGOPMAINH (PU3NIECKOTO COJIEPKAHUS B CETH
WuTepHeT, Ha OCHOBE HMEIONIMXCS 3HAHUW M MYTEM CpPaBHEHHUS
JOIIOJIHUTCIIBHBIX HCTOYHUKOB BBIIACISATH I/IH(i)OpMaHI/II-O, KOTOpas

SABIIACTCA HpOTI/IBOpqu/IBOI\/'I WJIA MOXKET OBITh HCHOCTOBepHOﬁ

HCIIOJIB30BaTh IIPU  BBINIOJIHCHUU y‘-Ie6HI)IX SajlaHI/Iﬁ HAay4YHO-



1.19

1.20

9 KIIACC
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NpoBepsieMoro
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1.1

1.2

1.3

14

HOMYJISIPHYIO JINTEPaTypy (GU3NYECKOTO COAEP)KaHUs, CIPABOYHBIE
Marepuainsl, pecypcbl cetd MHTepHeTr; BiageTte  NpUEMaMHU
KOHCIIEKTUPOBAHMs TEKCTa, Mpeodpa3oBaHus WHGOpMALMU U3 OJHON

3HAKOBOM CUCTEMBI B IPYT'yIO

CO03/aBaTh COOCTBEHHBIC MICHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000mas wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHHUKOB (PU3NYECKOTO
COJICpKaHUsl, B TOM 4YHUCJIEC NyOIMYHO TMPEICTABIATh PE3YIbTAThI
MPOCKTHOM WJIM HUCCJIENOBATEIbCKOW JEATEIBbHOCTH, IPU 3TOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM IOHATUWHBIM amnmapar Kypca

(bu3UKH, COMPOBOXKIATH BHICTYIJICHUE MPE3eHTaIueH

P BBIMOJHEHUN Y4EOHBIX MPOEKTOB M UCCIEIOBAHUN (PU3MUECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMH, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JEUCTBUA W  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIQJ] B JEATENbHOCTb TPYMIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MPOSABISISL  TOTOBHOCTh

pazpemiaTb KOHQIUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIIOJIB30BATh U3YUYCHHBIC ITOHATUS

pa3jinydaTthb SABJCHUA IO OINHCAHHUIO UX XapaKTCPHBIX CBOIWCTB U Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JAaHHOC (1)I/ISI/I‘~ICCKO€ SIBJICHUC

pacro3HaBaTh NpPOSBIECHHE W3YYEHHBIX (DU3MYECKUX SBJICHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NYecKue sSBICHHUS B MPHUPOJIE,
IIPU 3TOM TEPEBOJIUTH MPAKTUUYECKYIO 3aJauy B y4eOHYIO, BBIICISThH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUN

ONHKCHIBATh H3YYEHHBIE CBOWCTBA Tel W (PU3MUYECKUE SIBJICHUS,
UCHONB3YS (U3MUECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  MCIOJB3YEMBIX  BEJIUYMH,
0003Ha4YeHHs U eUHUIBI (PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYIIbI,

CBSI3bIBAIOIIME JIAaHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMH



1.5

1.6

1.7

1.8

1.9

1.10

1.11

BEJIMYMHAMHU, CTPOUTHh  TIpauKud  H3yYEHHBIX  3aBUCUMOCTEH

(bU3HYECKUX BEIUYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MYECKHUE SIBICHUS H TPOIICCCHI,
UCIIONIb3YSl M3YyUEHHBbIE 3aKOHBI, NPU ITOM JaBaThb CIOBECHYIO
GOpMyIHMPOBKY 3aKOHAa W 3alHChIBATh €r0  MaTeMaTU4YeCKOe

BBIPpA)KCHUEC

OOBSICHATH (PU3HYECKHE MTPOLECCHl M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyallud IPAaKTUKO-OPUEHTUPOBAHHOIO  XapakrTepa:
BBISIBJIATh IPUUUHHO-CIICICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKHX WIaroB C IOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOWCTBA

(1)I/I3I/I‘ICCKI/IX HBHGHI/Iﬁ, (1)I/ISI/I“ICCKI/IX 3daKOHa WUJIM 3aKOHOMCPHOCTH

pemiate pacuéTHbele 3aJauyu (omuparoniyecs Ha cucreMy u3 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINC
dbusznueckue BENUYMHBI: Ha OCHOBE aHalu3a YCJIOBHS 3ajauu
3aMUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEJAOCTAIOIINE WU
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISl pelIeHusl, MPOBOIUTh PAaCUYEThl U OLIEHUBATh PEATUCTUYHOCTD

MMOJIYYCHHOI'O 3HAaUCHU A CI)I/ISI/I‘ICCKOI‘/'I BCINYHHBI

pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEUINTh TPH MOMOIIN
(bu3MUeCKUX METOJOB, MCIOJb3Ysl ONUCAHUE HCCIIEAO0BAHUS, BBLAEIAThH
MIPOBEPSEMOE NPEIIIOIOKEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIENOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OTIBITOB

MIPOBOJUTH OMBITHI TI0 HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WIIH
(U3MYeCKUX CBOMCTB TeNl: CAMOCTOSITENIbHO COOMpPaTh YCTAaHOBKY M3
M30BITOYHOTO Habopa 00OpynOBaHUS, OMHMCHIBATH XOJ ONbITA U €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOII

OPOBOJIUTH MPH HEOOXOAMMOCTH CEpPHUI0 TMPSAMBIX HU3MEPEHUH,
ompenensisi CpeaHee 3HAYCHHE HW3MEpsieMOo BeTUYHHBI ((POKyCHOE
paccTosiHue coOuparomieil JuH3bI), 000CHOBBIBaTH BBHIOOP crocoba

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYUH C
WCIIOJIb30BAaHUEM NPSIMBIX HU3MEPEHUM: IUIAaHUPOBATH HUCCIEIOBAHUE,
CaMOCTOSITEIbBHO COOWpaTh YCTAaHOBKY, (UKCHUPOBATH PE3YIbTaThI

HOJ'Iy‘ICHHOfI 3aBUCHUMOCTH (I)I/ISI/IHCCKI/IX BCIIMYHMH B BHUIC Ta6J'II/II_II/I



1.12

1.13

1.14

1.15

1.16

1.17

1.18

1.19

rpaduKoB, IeNaTh BHIBOJIBI 110 pe3yIbTaTaM UCCIIETOBAHUS

OPOBOJIUTh  KOCBEHHbIE  W3MEPEHUs  (U3UUECKUX  BEIUYUH:
IUIAHUPOBATh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY
U BBIIOJHATH H3MEPEHUs, CJIEAys NPEIJIOKEHHOW HMHCTPYKINH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIYYCHHBIC

PEe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUIT

CO6J'IIOI[aTB ImpaBujia TEXHUKU 0€e301acHOCTH Ipu pa60Te C

1a00paTOPHBIM 000PYI0BAaHUEM

pa3nuyaTth OCHOBHBIC NMPH3HAKH HM3YYEHHBIX (PU3MUECKUX MOJEINeH:
MaTepHaibHasi TOUKa, a0COIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, Jy4, TOHKAas JIMH3a, IUIAHETApHAas MOJEIb aToOMa, HYKJIOHHAas

MOJCJIb aTOMHOTI'O sAJpa

XapaKkTepu30BaTh MPUHIUIBl JCHCTBUS HM3YyYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HUX ONUCAHUA, HCIOJIb3yd
3HaHHUS O CBOWCTBaX (DM3MUYSCKUX SBJICHHA H HEOOXOIUMBIC

Q)HSHQCCKI/IG 3aKOHOMCPHOCTH

UCIIOJIB30BaTh CXEMbl M CXEMAaTHUYHbIE PHUCYHKH H3YYCHHBIX
TEXHUYECKHUX YCTPOMCTB, WU3MEPUTEIIBHBIX npuOopoB 51
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHIEHUH Y4eOHO-ITPAKTHUUYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIs OCTPOEHUSI N300pakeHUHN B MIOCKOM
3epkaie u coOuparoleil 11uH3e

OPUBOANUTE TNpHUMEpHl (HAXOAUTh HMH(pOpPMaIUIO O M[pUMepax)
MIPAKTUYECKOTO UCIIOJIb30BAHNS (PU3NYECKUX 3HAHUH B MOBCETHEBHOM
KU3HM Juid  o0ecriedeHHss O€30MacHOCTH TpU  OOpallleHuH ¢
npuOopaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAaHEHMSI 3/I0pPOBbS U

CO6.]'IIOI[6HI/I$I HOPM 5KOJIOTHYCCKOTO IIOBCACHUA B 0pr>1<a}0mel71 cpeac

OCYIIECTBIISATh MOUCK MHPOPMAITUU (PU3MUECKOTO COACPKAHUS B CETH
NuTtepuer, caMoCTOSTENbHO (OPMYITHPYST TOUCKOBBIM  3armpoc,
HAaXOOUTh NYTU  ONPEHECIEHUS]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(popManMi Ha OCHOBE WMEIOIIMXCS 3HAHWK W JIOMOJHUTEIHHBIX

HCTOYHHUKOB

UCMOJb30BaTh NPU  BBINOJHEHHMM YUYEOHBIX 3aJaHMA  HAy4YHO-
MOMYJSIPHYIO JIUTEPATYpy (PU3MUECKOro COJEp)KaHUs, CIpPaBOYHBIE
MaTtepuainsl, pecypchl ceth MHTepHer; Biazers  npuémamu

KOHCIEKTUPOBaHHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAIIMU U3 OJIHOU



1.20

1.21

3HAKOBOW CHUCTEMBI B IPYTYIO

CO3/1aBaThb COOCTBEHHBIC IIMCbMEHHBbIE M YCTHbIE COOOIIEHUS Ha
OCHOBe HWH(pOpPMAMM M3 HECKOJIBKUX HCTOYHUKOB (PU3UIECKOTO
coJiepXkKaHus, MyOJIMYHO MPEACTaBIATH PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW  JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3YYCHHBIN MOHATUHHBIN anmnapar u3y4aeMoro paszieia
(GU3UKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAllEed ¢ y4ETOM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

IPU BBIMOJHEHUM Y4EOHBIX IMPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
MPOIIECCOB paclpeneisaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEIUTh 3@ BBIIOJIHEHUEM IUIAHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENbHOCTb TPYINbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMICTBHE,  MpPOSABISIL ~ T'OTOBHOCTh

pazpemiaTh KOHQIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon Kon
pasaena JIEeMEHTA
®U3BHKA U EE POJIb B IIO3HAHNU OKPYKAIOIIET'O MUPA

IIpoBepsieMble 31eMEHTHI COAePKAHUA

®dusznka — Hayka O TMpupone. SIBIEHUS TPUPOJIBIL.
1.1 duzpueckrue  ABJICHHSA. MEXaHMYCCKHE, TEIUIOBLIC,

QJICKTPHUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBBIC

@dusnueckue BenMuuHBL.  M3MepeHue  (QU3MUECKUX
1.2 BenuunH.  ®usnueckue  npubopsl.  IlorpemrHocts

u3MepeHuil. MexayHapoaHas CUCTeMa eIUHUIL

ECTGCTBGHHOHay‘lHBIﬁ MCTOA ITO3HAHUA: Ha6J'IIOI[CHI/IC,
IMOCTAaHOBKA HAY4YHOI'O BOIIPOCA, BBIABUKCHHUC T'MIIOTC3,
OKCIICPUMCHT II0 IIPOBCPKE THUIIOTEC3, 00BsACHEHHE

Ha0JII0/1aeMOT0 SIBJICHUS
1.4 Onucanue pU3NYECKUX SBICHUM ¢ TOMOIIBIO MOJIENIEN

[IpakTudeckue pabOTHI:
N3mepenue paccTossHAMN.
L5 N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
' Omnpenenenue pa3sMepoB MaJbIX TEN.
N3mepenune temrepaTypbl pU MOMOUIA KUJIKOCTHOTO

TEPMOMETPA U JaTYUKA TEMIIEPATYpPHI
INEPBOHAYAJIBHBIE CBEJJEHIM A O CTPOEHUUN BEILIECTBA

CTpOGHI/IC BCIICCTBA: AaTOMbl MW  MOJICKYJIBI, HX
2.1 Pa3sMEphI. OHLITBI, AOKa3bIBAOMIUEC AOUCKPETHOC CTPOCHUC

BEIECTBA

2 JIBwkenne yactuil BemectBa. CBS3b  CKOPOCTH
2.2 JNBIKEHUSI 4YacTULl C  Temmeparypoil.  bpoyHoBckoe

nBUKeHHE, TUdhdy3us

23 B3aHMO}IeﬁCTBHe YaCTHUIl BEIICCTBA: IPUTAIKCHUE U
OTTAaJIKUBAaHHUC




ArperaTHble COCTOSIHUSI BEILECTBA: CTPOCHHE TIa30B,
KUAKOCTeH M TBEPABIX  (KPUCTANIMYECKHX)  Tell.
2.4 B3auMocBs3p Mexay CBONCTBaMU BEIIECTB B Pa3HBIX
arperaTHpIX COCTOSIHUSIX M HX aTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM
2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI

[IpakTuueckue pabOTHI:
Ouenka JuaMeTrpa aroMa METOJIOM pslioB  (C
HCIIOIb30BaHUEM (oTorpaduii).
2.6 OnpITel 110 HAONIOACHUIO TEIUIOBOTO PACLIMPEHUS
ra3os.
OnpiTbl 10 OOHApYXEHWIO  JEUCTBUSA  CHII

MOJICKYJIIPHOI'O IMMPUTSKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKECHUE. PaBHOMepHOE 51
' HEpPaBHOMEPHOE JBUKECHUE
3.9 Ckopoctb. Cpennsisi CKOpPOCTb IPU HEPABHOMEPHOM
' JNBHKEHUU. Pacuér nmyTu U BpeMEeHM JIBUKECHUS
SIBnenue uHepuuu. 3akoH uHepuuu. BsaumopeiictBue
3.3 TeJl KaKk IPUYMHA U3MEHEHUS CKOPOCTU ABUXKCHUSA TEIL
Macca kak Mepa MTHEPTHOCTH Teja
34 [InotHocts  BemiectBa.  CBSI3p  IUIOTHOCTU  C
' KOJIMYECTBOM MOJIEKYJI B eluHUIle 00BbEMa BeliecTBa
3.5 Cuna xak XapakTepUCTHKa B3aUMOJEHCTBHUS TEIN
36 Cuna ynpyroct u 3axkoH I'yka. M3mepeHue cuibl ¢
' ITOMOIIBIO JUHAMOMETPA
3.7 SBnenue TAroTeHUS U cuia TsKecTH. Cuila TSKECTH
' Ha Jpyrux miaHerax. Bec tema. HeBecomocTh
38 Cuna tpeHus. TpeHHE CKOJIBKEHUS W TPEHHUE TOKOS.
' Tpenue B IpUpOAE U TEXHUKE
3.9 CrnoxeHue cui, HaNpaBiICHHBIX IO OJHOW IPSAMOM.
' PaBHOelicTBYIOIIIASA CHIT
3.10 [IpakTuueckue padbOTHI:

OHpe,Z[CJ'ICHI/IC CKOpPOCTH  PAaBHOMCPHOI'O  IBHUKCHUSA



3.11

3.12

(wapuka B KMOKOCTH, MOJEIU  3JIEKTPHUYECKOTro
aBToMOOWIE W Tak pjanee). OmpeseneHue cpenHen
CKOPOCTH CKOJBXEHHUs Opycka WM IIapUka 110
HaKJIOHHOM  IUIOCKOCTH. OmpeneneHue  IMI0THOCTU
TBEPIOTO Tela. OnblITHI, JI€MOHCTPUPYIOLIHE
3aBUCUMOCTh PACTSDKEeHUs (nedopMmaniv) MpyKUHBI OT
OPUIOKEHHOW  cuibl.  OMBITBI,  JAEMOHCTPHUPYIOLIHE
3aBUCHUMOCTb CHJIbI TPEHUS CKOJIbKEHUS OT Beca Tena U

XapaKTepa COIpUuKaCarOInXCa HOBerHOCTeﬁ

DusnuecKue SIBICHUS B IPUPOAE: IIPUMEPHI ABWKCHUSA C
Pa3IMYHBIMU CKOPOCTSIMU B )KMBOW U HEXHMBOU IIPUPOJIE,

JIEHCTBUE CUIIBI TPCHUA B IPUPOAC N TCXHUKE

TexHuueckue YCTpOﬁCTBaI JUHAMOMCETP, IMOAIIHUITHUKKU

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8
4.9

Hasnenue TtBEporo tema. CrocoObl yYMEHBLICHUS U

YBCJIMYCHUS NABJICHUA

I[aBJ'ICHI/Ie rasa. 3aBUCHMOCTh JaBJICHU ra3a OT O6’béMa,

TEeMIIepaTyphl

Hepeﬂaqa JaBJICHUA TBépZ[BIMI/I TCJIaMH, )XUAKOCTIMU U

razamu. 3akoH Ilackans. IlHeBMaTHUeCKHe MalIMHEI

3aBUCHUMOCTh  JABJICHUS JKUAKOCTHU OT TIyOHHBI
IMaapocraTuyeckuii mapagokc. CooOIaronmecs coCybl.
I'mapaBnuueckre MeXaHU3MBbI

ATtMmocdepa 3emnu u atMmocepHoe naBneHue. [puanHb
CYIIIECTBOBAHUS BO3AYIIHOW oOo0mouku 3emiu. OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JaBIEHUS OT
BBICOTHI HaJl ypOBHEM MOPS

Wzmepenue atmocgepHoro nasieHus. IlpuGopsr s
M3MepeHust aTMOC(hepHOro JaBIeHUS

JleficTBre >KMAKOCTM W ra3a Ha NOTPYKEHHOE B HHX
Teno. BelTankuBaromas (apxumenoBa) CHia. 3aKOH
Apxumena

InaBanue ten. Bo3gyxormnnaBanue

[IpakTuueckue padbOTHI:



4.10

411

UccnegoBanne 3aBHCHMOCTH Beca Tella B BOAE OT
o0b€Ma TMOTPYKEHHOM B IKUAKOCTH YacTH Tea.
OnpeneneHre BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEH Ha
TEI0, MOrpyxEHHOe B  KUAKOCTh.  [IpoBepka
HE3aBHUCUMOCTH BBITAJIKUBAIOMICH CHJIbI, JEUCTBYIOIICH
Ha TEJIO B JKHAKOCTH, OT Macchl Teaa. OIbIThI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAIOIIEH
CHJIBI, JICUCTBYIOUICH Ha TEJIO B JKUAKOCTH, OT 00BbEMa
MOTPYXEHHOU B >KMIKOCTh YaCTH TeJia U OT IJIOTHOCTH
JKHIKOCTH. KounctpynpoBanue apeoMerpa R0
KOHCTPYMpPOBAHME  JIOJKM W  OIpelesieHne  eé

Irpy30I10AbEMHOCTH

dusnueckue SABJICHUS B npupoae: BJIMSHUC
aTMOC(I)epHOl"O JaBJICHHA Ha JKUBOM OpraHusM, IJIaBaHHUC

pBIO

TexHuueckue ycTpOHCTBa: COOOLIAIOIIUECS COCYIBL,
YCTPOMCTBO BOJONPOBOJA, T'MIPABIMYECKUN Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBON Hacoc,

apeomeTp

PABOTA, MOIIHOCTD, OHEPT' U

5.1
5.2

5.3

5.4

5.5

5.6
5.7

5.8

5.9

Mexanunueckas pabota
MexaHndeckast MOIITHOCTD

[IpocTeie  MexaHU3MBI: pblyar, OJOK, HaKJIOHHas

INJIOCKOCTB. HpaBI/IJ'IO paBHOBECHS pbIyara
HpI/IMeHeHI/Ie IIpaBHJia PaBHOBCCHUSA pblvUara K 6J'IOKy

«3o010T0€  mpaBwio»  MexaHuku.  Koadduuumenrt
I0JIE3HOTO JefcTBUS MEXaHU3MOB. [TpocTeie

MEXaHU3MBI B OBITY U TEXHUKE

[ToreHmanpHast SHEPTUM TeNA, MOJIHITOTO Hall 3eMIIEN
Kunernueckas sHeprus

[Tonnass mexaHuueckass SHeprus. 3aKOH H3MEHEHHS W
COXpaHEHHUs MEXaHUYECKOW IHEPTUn

[IpakTuyeckue pabOTHI:

Onpenenenne  paboTbl  CUJIBl  TPEHUs  Mpu



PaBHOMEPHOM  JIBIDKEHMM Tejla [0 TOPU30HTAIbHOU
NOBEpXHOCTU. MccnenoBanye ycinoBUil paBHOBECHS pblyara.
M3amepenne KIIJI nakimonHol mimockoctu. M3ydeHue 3akoHa

COXpPAaHCHUA MEXaHUYECKOMH OHCPIUuun

duznyeckue SBICHUS B npupoac: pbHaru B TCJIC

5.10
YeJI0BEKa
TexHuueckue yCTpOMCTBA: pblUar, MOABWKHBIA U
5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTH, MPOCTHIC
MEXaHU3MBbI B OBITY
8 KIIACC
Kox Kon
IIpoBepsiemble 31eMEHTHI COAePKAHUA
pasnea 3J1eMeHTa
TEIUIOBBIE ABJIEHU A
OCHOBHbBIE  TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKOMN
61 TEOpUU CTPOEHMs BellecTBa. Macca U pa3Mmepbl
' MoJieKyJ.  OmbIThl,  HOATBEP)KJAIOIIME  OCHOBHBIE
MIOJIOKEHUSI MOJICKYISIPHOKUHETUYECKON TeOpUH
Mopgenu  TBEPAOro, JKMAKOIO W ra3o00pa3HOro
6.2 cocTosiHUM BemiecTBa. Kpucramnudeckue u amopgHbIe
Tena
OOBbsicHeHHEe CBOWCTB ra3oB, KUAKOCTEH M TBEPABIX Tel
6 6.3 Ha OCHOBE IIOJIOKEHUH MOJIEKYJIIPHOKUHETHYECKON
TEeopuun
6.4 CMaunBaHuE U KalWISAPHBIE SBICHUS
6.5 TemoBoe pacupeHne u cKaTue
66 Temneparypa. CBs3p TeMmmeparypsl €O CKOPOCTBIO
' TEIUIOBOTO JIBH)KEHUS YaCTHUIL
6.7 Buytpennss sneprusa. CriocoObl U3MEHEHUs! BHYTpEHHEH
' SHEPTUU: TeIIonepeaaya U CoBepIleHne paboThl
6.8 Bunel temonepenayu: TEMJIONPOBOJHOCTb, KOHBEKIINS,

U3Iy4YeHue



6.9

6.10

6.11

6.12

6.13
6.14

6.15

6.16

6.17

KoanuectBO  TEMIOTHL VYnenbHas  TEIIOEMKOCTH

BCIIECTBa

TermooOMeH u TemaoBOe paBHOBECHE. YpaBHEHUE

TEIIOBOro OajaHca

IInaBnenue u OTBCPACBAHUC KPHUCTATINIMYCCKUX BCIICCTB.

VY nenbpHas TeIuioTa IUIaBJICHUS

[TapoobOpazoBanue w  KoHAeHcamws. McmapeHwue.
Kunenne. VYnenpHas  Temiora  HapooOpa3OBaHMS.
3aBHCHUMOCTh TEMIIEPATypbl KUMEHUS OT aTMOC(EpPHOTO

JaBJICHHUA
BnaxnocTts BO3yXa
SHGPFI/ISI TOIIJINBA. Vﬂeanas{ TCIIOTA CropaHusa

[Ipunnuner  pabotel  TermoBbix — asuratenet  KITJ]
TEIIOBOI'O JBUTaTejs. TemaoBbIe ABHTATCIIM M 3alllfTa
OKpY>Karolleu cpebl

3aKOH COXpaHEHMS U MPEBPAILICHUS SHEPTUU B TEIJIOBBIX

nporieccax

[IpakTuyeckue paboOTHI:

OneiTbl 1O OOHApYXEHHIO  JEHCTBUSL  CHIJI
MOJIEKYJISIPHOTO MPUTSKEHHUS.

OneITHl 10 BBIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHON
COJIM WJIN caxapa.

OnpITel 1O HAOJIOJIEHUIO TEIMJIOBOIO PACHIMPEHUs
ra3oB, JKUJKOCTEH U TBEPJBIX TEJI.

Omnpenenenue AaBaeHNs BO3AyXa B OaNIOHE MINPHIIA.

OneIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTDH JABJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIH OXJIaXKICHUS.

[IpoBepka rumnore3bl TMHEWHOW 3aBUCUMOCTH JUTMHBI
CTOJIOMKA JKUJAKOCTH B TEPMOMETPHUYECKOW TpyOKe OT
TEMIIEPATYPHI.

Habnmronenne u3meHeHusl BHyTpEHHEH SHEpruu Tena B
pe3ynbTaTe Terionepeaadn 1 paboThl BHEITHUX CHUII.

HccnenoBanue SABJICHUA TeII000MEeHa npu



CMEIIMBAHUH XOJOJAHOW U rOpSYEN BOJIBI.

OnpeneneHne KOIUYECTBA TEIUIOTHI, IOJIYYEHHOIO
BOJIOM IpU TEIIOOOMEHEe ¢ HarpeTbiM METaNINYeCKUM
LUJIVHIPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BELLIECTBA.

HccnenoBanue npouecca uCapeHusl.

OnpeneneHne OTHOCUTEIIBHOM BIAXXHOCTH BO3yXa.

OmnpeneneHue yaeapHON TEILIOTHI IIABICHUS JIbJA.

dusnueckue SBICHHS B TPUPOAC: MOBEPXHOCTHOE
HaTsOKCHUC W KallWJUIAPHBIC SBJICHUA B IIPHUPOAC,
6.18 KpUCTAJUIBI B Npupojie, uznyuenue CoJiHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

HHCA, CHCra.

TexHudeckue  yCTpOWCTBA:  KallWJULIPBl, IIPUMEpHI
HCIIOJIb30BAHUSl KPUCTAJIOB, XKMIKOCTHBIM TEPMOMETD,
6.19 JaT4UK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETpPbI, NCUXPOMETp, MapoBas TypOMHA,

JIBUTATEIb BHYTPEHHETO CrOPaHUSI.
OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA
7.1 OnexrTpuszanus Tei. J[Ba poaa 3JIEeKTPUUECKUX 3apsiioB

BsaumopneiictBue 3apsbkeHHbIX Ten. 3akoH  Kynona
7.2 (3aBHCHMOCTb CHJIbI B3aUMOJEHCTBUS 3apsKEHHBIX TN OT

BCJIMYMHBI 3apA10B U paCCTOAHUA MCKIAY TeJ'IaMI/I)

Onexrpudeckoe nose. Hanps:k€HHOCTb JIEKTPUUECKOTO
7.3 nosid. IIpyHIMN cynepno3unuy JIEKTPUYECKUX TOJIEH

(Ha KaUeCTBEHHOM YPOBHE)

Hocurenn QJICKTPUYCCKUX 3apia0B. 3J'IeMeHTapHBII7I

7.4 anekTpuyeckuil 3apan. Ctpoenue atoma. [IpoBoHUKH 1
TUDIIEKTPUKU
7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia

OIEeKTpUYECKU  TOK.  YCIOBHS  CYHIECTBOBAHMS
7.6
JJIEKTPUYECKOT0 TOKA. MICTOUHUKHU MOCTOSHHOIO TOKA



7.7

7.8

7.9

7.10

7.11

7.12

7.13

7.14

7.15

7.16

7.17

7.18

7.19

7.20

HenicTBust 3JIEKTPUYECKOTO TOKa (TeroBoe,
XUMHUYECKOE, MAarHuTHOE). OJIEKTPUYECKUH TOK B

KHUIKOCTAX U Ira3dax

Onektpuyeckas uenb. Cuia Toka. OJEKTPUUYECKOE

HAIIps>KECHUEC

CornpoTuBieHue MIPOBOJHHUKA. VYensHOE

CONPOTHUBIICHHUE BEIECTBA
3axon Oma JJ1 yyacTKa Lenu

IlocnenoBaTenbpHOE nu napaujiCJibHOC COCAUHCHUC

MIPOBOIHUKOB
PaGora M MOUIHOCTH 3IEKTPUYECKOTO TOKA. 3aKOH
Hxoyna — Jlenna

DNeKTpUYecKue HEenu U MOTPEOUTENH SIEKTPHUUECKOMN

sHepruu B ObITy. KopoTkoe 3ambikanne

ITocTossHHBIe MarHuThl. B3anMoaeHcTBHE ITOCTOSHHBIX

MarouToB

MarautHoe 1ojie. MarHuTtHoe 1ojie 3eMId M €ro

3HAa4YCHUC TJIA ) KU3HHU Ha 3emie

OmngIT 3pCTezLa. MarsuTtHoe 1ojie QJICKTPHUYCECKOI'O TOKaA.

HpI/IMeHCHI/IC QJICKTPOMArHuTOB B TCXHHUKCE

JlelicTBME MarHUTHOrO IMOJS HA MPOBOJHUK C TOKOM.
DNEeKTpoABUTaTeNlb MOCTOSSHHOTO TOKa. Mcmonp3oBaHue
3JIEKTPOJBUIATENIE B TEXHUYECKUX YCTPOWCTBAaX M Ha

TpaHCIIOpTe

Oneitel @Papages.  SIBieHHe  2IEKTPOMAarHUTHOMN

naaykuuu. [Ipasumno Jlenna

DNEeKTpOreHeparop. CriocoOsr MOJTY4eHUS
JNMEKTPUYECKON  DHEPruHh.  DJEKTPOCTAHIIMKM  Ha

BO300HOBJIIEMBIX HCTOYHHKAX SHEPrun

[IpakTudeckue pabOTHI:
OMnbITH 10 HAOJIOCHHIO DJICKTPHU3AIIMN TET MHIYKIIUEH

U IIPU CONPUKOCHOBEHHH.



HccnenoBanue nAEUCTBHUS DJIEKTPUYECKOrO OIS  Ha
MIPOBOJHUKY U TUAJIEKTPUKU.

COopka u mpoBepka pabOThl BJIEKTPUUECKON Lenu
MOCTOSIHHOTO TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HaMPSKEHHUS.
HccnenoBanme 3aBUCUMOCTH CHIIBI TOKA, HIYILETO Yepe3
PEe3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HAMPSHKEHUS
Ha pe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD
ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
JUTHBI, TIOIIAU TIOTIEPEYHOTO CEUCHHS U MaTepHala.
[IpoBepka mpaBuiia CIOXKEHHS HANPSHKEHUW  TPHU
MOCIIEZIOBATEIbHOM ~ COCIMHEHUU JBYX PE3HCTOPOB.
[IpoBepka mpaBuiia A7 CHIbI TOKA MPHU MapaieIbHOM
COeMMHEHUH  pe3uctopoB.  Ompexnenenue  pabOTHI
NEKTPUYECKOTO TOKa, HIYLIEr0 4Yepe3 Ppe3UucTop.
OnpenenieHne  MOIIHOCTHM  3JIEKTPUYECKOIO  TOKa,
BBbIIETISIEMOI Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT HANpPSKEHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHUTHOTO B3aUMOJIEHUCTBUSI TMOCTOSIHHBIX MAarHUTOB.
N3yueHrne MarHuTHOTO MOJIs MOCTOSIHHBIX MarHUTOB MPU
ux oOveauHeHMH ©  pasneneHun. VccnemoBanue
JEHUCTBUSI DJIEKTPUUECKOTO TOKA Ha MATHUTHYIO CTPEIIKY.
OnbITEl,  JEMOHCTPHUPYIOIINE  3aBUCHUMOCTH  CHJIBI
B3aMMOJCICTBUSA KATYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa M HalpaBlieHUs ToKa B Karymke. M3ydenue

)ICfICTBI/IfI MAargiMuTHOIrO II0Jii Ha IPOBOAHUK C TOKOM.

KonctpynpoBanune " H3y4YeHUe paboThI
DJIEKTPOABUIATEIIS. N3mepenune KIIJ
JJIEKTPOJBUIaTEIbHOM  YCTaHOBKH. OneiTel 1O

HUCCICIOBAaHHUIO ABJICHUSA BHCKTPOMaFHHTHOfI HHAYKIUU:



7.21

1.22

9 KIIACC

Kon

Ko hnementa

pasaciia

HUCCICIOBAaHUC W3MECHCHHUI 3HAUYCHUS U HaIrpaBJICHUA

HMHAYKIOUMOHHOI'O TOKa

dusnueckue SBJICHUS B MPUPOJE: DICKTPUUECKUE
SBIIEHU B  arMmocdepe, OIEKTPUUECTBO  KHUBBIX
OpPraHM3MOB, MarHWTHOE Moje 3emiiu, JApeld MmooCcoB,
POJIb MAarHUTHOTO TOJISA ISl )KU3HU HA 3emiie, MOJISIPHOE

CHAHUC

TexHuyeckue ycTpoWCTBa: 3JIEKTPOCKOI, aMIIEPMETP,
BOJIBTMETP, PEOCTaT, CYETYUK IIEKTPUUYECKON SHEPIuM,
AJIEKTPOOCBETUTENILHBIE ~ TPUOOpPBI,  HarpeBaTelIbHbIC
AIEKTPONPUOOPHI (mpumepsl), ANEKTPUICCKUE
MpPEeIOXPAaHUTENH, JIIEKTPOMATHUT, JJIEKTPOJBUTATEINH

IMOCTOAHHOI'O TOKA, rCHECPATOP IMOCTOAHHOI'O TOKa

[IpoBepsieMble 2IEMEHTBI COAEP)KAHUS

MEXAHUWUYECKUE ABJIEHUA

8.1

8.2
8.3

8.4

8.5

8.6

8.7

8.8

Mexannyeckoe JBWXKEHHE. MarepuanbHas TOYKA.

Cucrema orcuéra
OTHOCHUTENBEHOCTh MEXAHUUYECKOT'O IBUKEHUSI
PaBHOMEpHOE MpSAMONIMHENHOE IBUKEHUE

HepasaomepHoe MIPSIMOJIMHENHOE JBUKECHHUE.
Cpeansis ¥ MIHOBEHHas  CKOpPOCTh  Tela  Ipu
HEPABHOMEPHOM JABH)KEHUHU

VYckopeHnue. PaBHOyCKOpEHHOE MIPSMOJIMHEMHOE
JIBUKECHHE

CBoboanoe nagenue. OnbiTel ["amunes

PaBHOMEpHOE ABM)KEHUE 1O OKpYXHOCTH. Ilepuon n
yactota oOpameHus. JIluHeliHass W yrjioBass CKOPOCTH.

IleHTpOCTpEMUTENBHOE YCKOPEHHE

ITepsslii 3ak0H HproTOHA



8.9
8.10
8.11
8.12

8.13

8.14

8.15

8.16

8.17

8.18
8.19
8.20
8.21

8.22

8.23

8.24

8.25

8.26

8.27

Bropoii 3akon HetoTona

Tpetnii 3akon HeroToHa
[TpuHIMI CyepHIO3ULIUN CUIT

Cuna ynpyroctu. 3akoH ['yka

Cuma TPEHUA: CHJIa TPCHHUA CKOJIBXCHHUA, CHIIA

TpPEHUs ITOKOs, APYTHE BUABI TPECHUS

Cuma TSKECTH M 3aKOH BCEMHUPHOI'0 TATOTCHHA.

Yckoperne cBOOOTHOTO MaICHUS

Hewxenue  maner  Bokpyr  Connna.  Ilepsas

KOCMHUYCCKasA CKOPOCTh. Hesecomocts n MEPErpy3Ku

PaBHoBecue  marepuasibHOM  TOYKH.  AOCONIOTHO

TBEPIOE TEIIO

PaBHOBecue TBEPAOro Tena € 3aKPEIUIEHHON OCBIO

BpalllCHUsI. MOMEHT CHJIBI. ]_[eHTp TAXKCCTH

Nmnynsc tena. M3menenne umnyibca. Mmynse cuiis
3aKOH COXpaHEHMsI UMITYJIbCa

PeakTuBHOE nBUXKEHUE
Mexannueckasi paboTa u MOILIHOCTh

PabGora cun Tsaxectu, ympyroctd, TpeHusa. Cas3b

SHEPTHUU U pa6OTBI

IToTenunanbHast OHEPIUsa TCIa, HOAHATOIO Haza

MOBEPXHOCTHIO 3eMJTH
IToTeHumanbHas YHEPTUs CKATOU MPYKUHBI

Kunernueckas OHCPIus. TeopeMa 0 KHHETHYECKOH

SHEPrUu

3aKOH COXpaHEHHS] MEXaHUYECKON IHEPTHUU

[TpakTueckue paboThI:

OmnpeneneHue cpeaHel CKOPOCTU CKOJBXKEHHS Opycka
WIA JBWKEHHs [IapuKa [0 HAKIOHHOW TUIOCKOCTH.
OmnpeneneHrue yCKOpEHUs Teja MPH PaBHOYCKOPEHHOM
JBY)KEHUH 110 HAKJIOHHOW TUTOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH MYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HauyalbHON CKOPOCTH.

HpOBepKa TUIIOTE3LL: €CJIM TIpU PaBHOYCKOPCHHOM



8.28

8.29

JBIKCHUU 0€3 HaYallbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psJ  HEYETHBIX YHCEN, TO COOTBETCTBYIOILIUE
MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCIMOCTH CHJIIBI TPEHUSI CKOJIBKEHHS
OT CWIbl HOpMaJbHOro nHaBieHus. OrnpeneneHue
Kod(¢uimeHTa TpeHUs CKolbxkeHus. OnpeneneHue
kEcTkocTH TpYKUHBL OmpenercHne padOThl  CHIIBI
TPEHUST TPU PABHOMEPHOM [IBKCHHU Tela II0
TOPU30HTAILHON TOBepXHOCTH. OmnpereneHue padoThI
CUJIBl  YOPYroCTM  NpH  HOABEME  Ipy3a  C
UCTIOJIb30BAHUEM  HETIOJIBXKHOTO W TOJBH)KHOTO

0JIOKOB

@u3NYECKUe ABJICHUS B MPUPOJIC: TPUIUBBI U OTJIMBBI,
JIBWKeHHE TuiaHeT COJHEYHOW CHUCTEMBbI, PEaKTUBHOE
JIBUKEHUE KUBBIX OPTaHU3MOB

TexHuueckne  yCTpOMCTBA:  CHUAOMETP, JATYUKHU

IMOJIOKCHUS, PACCTOAHHNA U YCKOPCHU S, PAKCTHL

MEXAHWYECKHUE KOJIEBAHMA 1 BOJIHBI

9.1

9.2

9.3

9.4

9.5
9.6

9.7

KonebarenbHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKU

KOJIEOaHHIA: nepuon, 4acrora, aMIuIuTyia

MareMatrnuyeckuit 151 IIPY>KUHHBIN MasITHUKHU.

[IpeBpanienue >HEPrun Ipu K0JIeOATETHHOM JIBHYKCHUHT

3aryxaromue KosneOaHus. BbIHYXIE€HHbIE KOJeOaHMUS.

Pe3zonanc

Mexannyeckue BoiHbL. CBOMCTBA MEXAHUYECKUX BOJIH.
[IpononpHBIE W TONIEpeYHbIE BOJHBI. J[MHA BOMHBI U
CKOpOCTb €€ pacnpocTpaHeHUsi. MexaHMueCKUe BOJIHBI

B TBEPJIOM TeJle, CEHCMUUYECKHE BOJTHBI

3ByK. ['poMKOCTH U BbICOTA 3ByKa. OTpakeHHUE 3ByKa
Nudpa3Byk u yiabTpa3Byk

[TpakTudeckue paboTHI:

OmpeneneHne 4YacTOTBl HW  TEepUOAa  KoJeOaHWi
MaTEeMaTHYCCKOr0 MasTHHKA.

OmpeneneHne 4YacTOTBl HW  TEepUoAa  KoJeOaHWi

MPYXUHHOT'O MasdTHUKA



10

11

9.8

9.9

UccnenoBanne 3aBUCHMOCTH Tepuojaa  KoJeOaHWi
IIOABCIICHHOTO K HHUTH rpy3a OT MOJHWHBI HHUTH.
HccnenoBanue 3aBHCHMOCTH —TEepUojaa  KoJieOaHUH
MPY>KHHHOTO MasTHHKa OT Macchl Tpy3a. IIpoBepka
HE3aBUCUMOCTH nepuojia KoJIeOaHMI rpys3a,
INOABCHICHHOI'O K HHUTH, OT MAacCChl pr33, 158 )KéCTKOCTI/I
NpYy>KUHBIL. MI3MepeHnne ycKkopeHus: CBOOOTHOTO TafeHUs
dusnueckue SABICHUS B MPUPOJE: BOCIPUITHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSCEHUE, CEUCMUYECKUE BOJIHBI,
IIyHaMH, 3XO0

TexHU4YeCKHe YCTPOMCTBA: 3XOJOT, HCIOJb30BAaHUE

YIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

10.1 DJEeKTPOMarHuTHOE MoJje. DIEKTPOMATrHUTHBIE BOJIHBI.
' CBoiicTBa HIIEKTPOMArHUTHBIX BOJIH
10.2 [Ikana 371eKTPOMAarHUTHBIX BOJIH
103 OnekTpoMarauTHas mpupoaa ceera. CKOpOCTh CBeTa.
' BonHoBbI€ cBOMCTBaA cBETa
[TpakTryeckue paboOTHI:
10.4 N3yuenne CBOMCTB  DJIEKTPOMATHUTHBIX BOJH  C
MOMOILBI0 MOOMIJIBHOTO Tesie(oHa
dusnueckue SBIEHUS B MpHpPoOJE: OHUOIIOTHYECKOe
10.5 JIEHCTBHE BHUJIUMOTO, yIbTPapuOIETOBOIO u
PEHTI'€HOBCKOT'O U3ITy4eHUN
106 TexHuueckue ycTpoiicTBa: UCIOJIb30BaHHE
' 3JIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
111 JIyueBas monens cBera. MicTounuku ceera
11.2 IIpsimonuHEtHOE pacpocTpaHEHHE CBETA
113 Otpaxxenue cBera. [Imockoe 3epkano. 3aKOH OTpaKEHUS
' CBeTa
114 [Ipenomnenne cBera. 3aKOH MPEIIOMJICHHS CBETa.
' [ToHOE BHYTpEHHEE OTpaskeHUE CBETa
115 JIunza. Xop nyyen B IMH3E



Onrtryeckas cuctema (oToanmapara, MHUKpPOCKONA H

11.6
TEJIECKOIIA
117 ['ma3 kak onTuyeckas cucrtema. bIM30pYKOCTh W
' JAIIbHO30PKOCTh
118 Pasnoxxenue Oernoro ceeta B ciekTp. OnbiTel HptoTOHA.
' CrnoxeHue crieKTpalibHBIX 1BETOB. Jlucnepcus ceera
[TpakTuyeckue pabOTHI:
HccnenoBanne  3aBUCHUMOCTH  YIJla  OTPaKCHHS
CBETOBOTO Jy4a OT yIJIa MaJIeHusl.
W3ydyeHue xapakTepuCTUK M300pakeHUs MpeiIMeTa B
TUIOCKOM 3€pKaJie.
HccnenoBanue 3aBUCUMOCTH yIyla MPETOMIICHUS
CBETOBOTO Jiyya OT YIjla MaJeHHsl Ha TPaHHIE «BO3IYX —
11.9 CTEKJION.
[Toryuenne n300pakeHHd ¢ TTIOMOIIBIO COOMPAOIIEH
JIUH3BI.
Omnpenenenne GOKYCHOTO PAaCCTOSHUS U ONTHYECKOM
CHUJIBI COOMPAOIIEH JINH3HI.
OMBITH IO Pa3IOKEHHUIO OETIOTO CBETA B CIEKTP.
OnpITHl 1O BOCHPHUATHIO IBETa MPEIMETOB IMPU HX
HaOJIFOICHNH Yepe3 [IBETOBbIC (DUIBTPHI
dusnueckue sABICHUS B npupone: 3arMeHus ConHIa u
11.10 JlyHbl, 11BeTa TEN, ONTHYECKHE SIBJICHUS B arMmocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
111 TexHuueckue ycTpoiicTBa: OYKH, MIEPUCKOTI,
' ¢doToanmapar, ONTHYECKUE CBETOBOIbI
KBAHTOBGIE ABJIEHUA
191 Oneitel Pesepdopna u mianerapHas MOJENb aToMma.
' Mogens aroma bopa
Hcnyckanue M TOTJIOLIEHHWE CBeTa aToMOM. KBaHTBHI.
12 12.2
JInHelyaTeie CIIEKTPBI
12.3 PagnoaktuBHOCTH. Anb(da, OeTa- 1 raMma-u3mydeHHs
14 Ctpoenue aroMHOro sjapa. HykioHHas Mojenb

aToMHOTO siapa. M30Tomnsl



12.5

12.6

12.7

12.8

12.9

12.10

12.11

12.12

PannoaktuBHbie npeBpamenus. llepuon momypacmama

ATOMHBIX AACP

SnepHble peakuuy. 3aKOHBI COXPaHEHUS 3aps0BOIO U

MaCCOBOI'O YHUCEII
:‘)HCpFI/Iﬂ CBs3HU ATOMHBIX AICP. CBs13b Macchl U OQHCPIUn

PCaKHI/II/I CHUHTE3a U ACIICHUA AOEP. Hcrounuku OHCPIrun

ComnHia u 38637

SnepHas osHepreruka. JleWicTBHE  paJMOAKTHUBHBIX

PI3J'Iy‘IeHPII>i Ha )XHUBBIC OpraHU3MblL

[TpakTuyeckue paboOTHI:

HaOnroneHue CIUIOIIHBIX M JIMHEHYAThIX CHEKTPOB
U3ITy4CHHUS.

HccnenoBaHue TPEKOB: M3MEPEHUE SHEPrUU YaCTHILIBI
110 TOPMO3HOMY ITyTH (110 oTorpadusim).

W3mepenue painoakTUBHOro poHa

@dusnueckue SABIEHUS B IPHUPOJE: ECTECTBEHHBIH
palMOaKTUBHBINA ¢om, KOCMHUYECKHE TyqH,
palMOAKTUBHOE W3JIY4YEHHUE MPUPOIHBIX MHUHEPAJIOB,
JICUCTBHE PAJUOAKTUBHBIX H3JIY4YCeHUHM Ha OpPraHu3M

YCJIOBCKaA

TexHuueckue yCTpOﬁCTBaI CIICKTPOCKOII,

VHJVBHIyaJIbHBINA JO3UMETP, Kamepa Bunbscona



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 BemlecTBa, O (U3NYECKOH CYIIHOCTH SIBICHUH MPUPOIBI
(MEXaHWYEeCKHX, TEIUIOBbIX, 3JEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3anyath SBJIEHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YYCHHBIX (PU3NYECKUX SBICHUI
B OKpYXalOUIEM MHpE, BBIIEISAS UX CYIIECTBEHHBIE CBOWCTBA

(mpu3HaKH)

BJ'IaI[eHI/Ie OCHOBaMM MOHSITHMNHOTO araapara U CHMBOJIMYCCKOTO
sA3bIKa (1)I/I3I/IKI/I M HCIIOJIB30BAHUC HX IJId PCIICHUA y‘I€6HBIX 3aaa4,
YMCHHUE XapaKTCpU30BaATb CBOMCTBA TCI, (I)I/ISI/ILICCKI/IG SABJICHHUA H

MIPOIIECCHI, UCTIOJNIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

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

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

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Y4ETOM
coOIOIeHHsT MPaBWJI O€30MacCHOTO TpyAa: HaOMroJeHUE (QU3HMIECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIbHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY



U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AMMCHIBATD €T0 PE3yIbTAThI, (POPMYIHPOBATH BHIBOIDI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BEIUYUH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
SKCIIEPUMEHTAIIbHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIUUCIATH
3HAYEHUE BEJIIMYMHBl U AHAIU3UPOBATH IOJYyYEHHBIE PE3YJbTaThl C
Y4€TOM 3a/IaHHOU MOTPEUIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXHBIX  3KCIEPUMEHTAIBbHBIX  HCCIIEJOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIbHYI) YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUHU,  IPEACTAaBIATH
MOJIyYEHHBIE 3aBUCUMOCTU (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 TeJ, IUIAHETapHAas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NMPUMEHITh UX Ui

00BACHEHHS (1)I/IBI/I‘ICCKI/IX IIpoueccoB

YMmeHue oOBSACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
qyucie W B KOHTEKCTE CHUTyalUd MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISABIISITh NPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTh OOBSICHEHHE C OMOPOI Ha M3yUYEHHbIE CBOMCTBA (PU3NYECKUX

HBJ'IeHHfI, (1)H3I/I‘IGCKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

VYMeHue pemarh pacuéTHble 3agaud (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE  (HU3UIECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alHCHIBATh KpPATKOE YCJIOBUE 3a1ayH,
BBISIBJISATh HEJOCTAIOIME JIaHHbIE, BBIOMPATh 3aKOHBI M (HOPMYIIHI,
HEOOXOAUMBIE ISl € pelIeHus], UCII0JIb30BaTh CIIPABOYHEIC TaHHBIE,
IPOBOJUTHh PACUYETHI M OIEHUBATh PEATUCTUYHOCTH MOJYYEHHOTO
3HAa4YeHUs1 (PU3MYECKON BEIMYMHBI; YMEHHUE OMPEIeIsiTh Pa3MEPHOCTh

(I)I/I3H‘{CCKOI‘;I BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHHe XapakTepu3oBaTh IPUHLHUINBL  ACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHcCIJ€ OBITOBBIX MPUOOPOB, U MPOMBIIIEHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONUCAHUIO, UCIIONb3Ys 3HAHUS O

cBOMcTBax (M3MYECKUX SIBJIEHUH UM HeoOXoauMmble (u3nUecKue
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11

3aKOHOMECPHOCTH

YMeHHe UCHONb30BaTh 3HAaHUS O (DU3HYECKUX SBICHHUAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss ©O€30HMacHOCTH NP
oOpamieHun ¢ OBITOBBIMH  TIPpUOOpaMH W TEXHUYCCKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3JI0pOBbsI U  COONIONEHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOMMOCTH TMPHUMEHEHHs JOCTIKCHUNA (UMUK U TEXHOJIOTUH

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

OnelT TOMCKa, NpeoOpa3oBaHUs M MpPEACTaBICHUS HHPOpMALUU
(GU3HYECKOTO COJEp)KaHUs C HCIOJb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTMI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYCHHOW WH(OpPMAIIMM HA OCHOBE UMCIONIMXCA 3HAHUA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB,  YMEHHME  MCIOJb30BaThb  IPHU
BBITIOJIHCHUHM YY€OHBIX 3aJlaHui HayYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bU3MYECKOTO CONEPIKaHUS, CIIPABOYHbIE MaTepuajbl, PECYpPChl CETU
WNurtepuer; BimameHue 0a30BbIMM  HABBIKAMH  ITPEOOpa3OBaHMS
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyI0; yMEHHE
co31aBaTh COOCTBCHHBIC ITMCHMEHHBIC M YCTHBIC COOOIICHHS Ha

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



INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
1 MEXAHUWYECKUE ABJIEHU A
11 Mexanunueckoe JaBmWKeHHe. MarepuanbHas Touka. Cucrema  OoTcuéra.
' OTHOCHTEIBHOCTD TBUKCHUS
PaBHOMepHOE M HepaBHOMepHOe aBmkeHue. Cpenusisi ckopoctb. Dopmyna st
1.2 BBIUMCJICHHSI CPETHEH CKOPOCTH: V = S/t
PaBHOMEpHOE MPAMOJHMHEHHOE IABM)KEHHE. 3aBHCHMOCTh KOOPIMHATHI TEia OT
BPEMEHHU B CJIy4ae PAaBHOMEPHOTO MPSIMOJIIMHEHHOTO IBUKCHUSI:
13 (1) =x,+vt
['padyiky 3aBUCUMOCTH OT BPEMEHH IS MPOCKIUH CKOPOCTH, IPOCKIIUU
nepeMEeIeHHsI, IyTH, KOOPAWHATHI MPU PABHOMEPHOM MPSMOJIMHEHHOM
JIBYOKCHUH
3aBUCUMOCTh KOOPJMHATHI Tella OT BPEMEHH B Cllydac pPaBHOYCKOPEHHOTO
PSIMOJIMHEHHOTO IBUKCHUS:
;
S =vg # i+ ay = ;
2
dopmyIbl IS TPOEKIIUU TIEPEMEIICHUS, MPOEKIIMA CKOPOCTH M TMPOEKIIUU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSMOITHHEHHOM JBHIKCHHH:
14 5. (D=0, -r—n_\.-i.
2
U.\'U) =Upy T4, 1,
a (f)=canst,
Uh.: - L)-__.l.: =2a,s,
['paduiku 3aBUCUMOCTH OT BPEMEHH ISl TPOCKIMH YCKOPEHHS, MPOCKIIMU
CKOPOCTH, TPOEKIMH TEPEMEIIECHUs,, KOOPAWHATHI TPH PABHOYCKOPEHHOM
NPSIMOJIMHEHHOM JIBUKCHUU
CBoboaHoe majgeHue. DopMyIibl, OMMCHIBAIONIME CBOOOJHOE MAJCHUE Tela IO
15 BEPTUKAIM (JBUXKCHHUE Tela BHH3 WJIM BBEPX OTHOCHTEIBHO MMOBEPXHOCTH

3emnu). ['paduxu 3aBucMMOCTH OT BpeMEHH s MPOEKLUUU YCKOPEHHS,



1.6

1.7

1.8
1.9

1.10

1.11

1.12

MPOEKIIMA CKOPOCTH ¥ KOOPJAWHATHI TIPH CBOOOJHOM TAJEHUU Tejaa TI0

BEPTUKAJIH
CkopocTh pPaBHOMEPHOI'O JBMJKEHHUs Teja 10 OKpyxkHocTtu. Hampanenue

CKOpPOCTH.

®opmyna i BBIUUCICHUS CKOPOCTH YEPE3 PaguyC OKPYKHOCTH U TEPUOL

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe yckopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

yckopeHusi. @opmyiia s BBIYUCICHUS] YCKOPEHUS:

®dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaleHUS:

V= =
T

Macca. IInotHocTs Bemectsa. Popmyra i BBIYUCICHUS IIIOTHOCTH:

_m

V

Cuita — BektopHas puzuveckas BennuuHa. CIokeHne Cuil
SIBnenne nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-d
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tejla U BEKTOpa CHIIbI, IEHCTBYIONIEN Ha
TEJ0

Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:

Fry=-Fi

TpeHI/Ie IMOKOSA U TPCHUC CKOJIbKCHUA. GDopMyna IJI BBIYUCIICHUA MOAYJIS1 CHUIIBL

TPEHUS CKOJILXKCHUA:



1.13

1.14

1.15

1.16

1.17

1.18

Frpzp-;"l.r

Hedbopmamus Ttena. Ympyrue u Heynpyrue nedopmarnuu. 3aKoH yHOPYyrou
nedopmaruu (3akoH ['yka):

F=k-Al

BcemupHoe TAroreHue. 3aK0H BCEMHUPHOIO TATOTEHUS:
m, -m,
F=g L1 _2%
R
Cuita TsokecTd. Y CKOpeHre CBOOOIHOTO MaJeHus.
®opmyna 175 BBIYUMCIEHUS CUJIbI TSHKECTU BOIM3H noBepxHocTH 3emuin: F = mg.
JIBmxenue rianet Bokpyr Counia. [lepBas KocMU4ecKasi CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHast (pusmyueckasi BeIMUMHA.
=m0
HNmnynec cucreMs! Tein. M3smenenue umiyisca. mmynsc cuiel
3aKOH COXpaHEHMsI UMITYJIbCA Ul 3aMKHYTOM CUCTEMBI TEJ:
D=0, i, U, =const
PeaktuBHOE NBHXKEHUE

Mexannueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

MexaHn4deckas MOIIHOCT:

=24
I

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrus. d)opMyJIa JUIA BBIYUCIICHU S

KHHETHYSCKOM OHCPIUU:

FHUE
Ey ="

TeopeMa 0 KHHETHYECKOM OHCPIUH. qDopMyna JUIS. BBIYMCIIEHUS MOTEHIIAIBLHOMN



1.19

1.20

1.21

1.22

1.23

OHCPIruM T€jia, IOAHATOIO

Haxg 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIus:

E=E;+E,

3akoH COXpaHECHUA MEXaHHYeCKOM OHCPI'UH. CDOpMy.]'Ia JJIs1 3aKOHA COXpaHCHUA

MEXAaHUYECKOM dHEpPruu B OTCYTCTBUE cuil TpeHus: E = const.

HpeBpameHHe MEXaHUYEeCKOMH OHECPI'UHU IIPpU HAJIUYUU CHIIBI TPCHUS.

[IpocThie MexaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHUKH.
Poruar. Moment cubl; M - FI.

VYciioBre paBHOBECHS pbluara:
M +M +..=0
[TonsrxubIi 1 HenoaABWKHBIN 0510ku. KITJ[ mpocThix MexaHNU3MOB,

n= Anonessan
‘éﬂTI:ﬁ'IIEEEEH

[laBiienue TBEpIOTO TENIA.

dopmyna 11 BBIYUCIICHUS JABJICHUS TBEPAOIO Tea:

_E
p_s"

JlaBneHue raza. ATMocgepHoe AaBlICHHE.
lMunpocratuyeckoe gaBieHne BHYTPH KUIKOCTH.

CDOpMy.]'Ia JJIsL BBIYHUCJIICHUA JABJICHUS BHYTPH ) KUAKOCTH!

p=pgh+p_,

3axoH [lackans. I'mapaBauueckuii npecc

3akoH Apxumena. Popmyna A ONPEAECICHHs BBITAJIKUBAIOLIEH

JIEHCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUJKOCTh WM Ias:

F_jlm_ =pgV

YcnoBue nnaBanus Teia. [lnaBanue CYI0B 1 BO3AYXOILIIAaBAHUEC

CHIIBI,



1.24

1.25

1.26

1.27

1.28

1.29

1.30

Mexanndeckue KojeOaHus. AMIUIMTYyAa, TEPUOA W YacToTa KoOJIeOaHMA.

®opmyiia, CBSI3BIBAIONIAS YACTOTY M MEPUO/I KOJICOaHU:

Marematuueckuii ¥ NpPYKUHHBIM MasATHUKUA. [IpeBpaiieHue sSHepruu Inpu

K01€0aTeIbHOM ABUKEHUN
3aryxatomue kojaebaHus. BeiHykaeHHble konebanus. Pezonanc

MexaHndecKrue BOJIHEL. HpOI[OJ'IBHBIC " TIOIIEPCYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PacCIpOCTPAaHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOI BOJIHBI HAa TpaHUIIE
IByX cpeln. MH(pa3ByK u ynbTpa3ByK

Ilpaxmuueckue pabomul

N3MepeHne cpelHe IUIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
OpYXUHBL;, KO3(pUIMEeHTa TPEHHsS CKONbKEHUS; paOOThl CHIIBI TPEHHUS, CHUIIBI
VIPYTOCTH; CPEIHEH CKOPOCTH IBMXKEHHsI OpycKa MO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IUIOCKOCTH; YacTOThl M
nepuofa KoieOaHUl MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Mepuoja
KOJICOAaHUH TPY>KMHHOTO MasTHHKA; MOMEHTA CHJIBI, ACWCTBYIOLIETO HA PhIYar;
paboThl CWJIBI YNPYTrOCTH TNpPH MOIBbEME Ipy3a C MOMOIIBIO HEHNOJBHKHOTO
0J10Ka; pabOTHI CHJIBI YIPYTOCTH MPHU NOABEME Ipy3a ¢ IOMOIIbIO MOJBUKHOTO
61oKa.

HccnenoBanue 3aBUCUMOCTH apXHMMEIOBOW CHJIBI OT 00BbEMa MOTPYKEHHOM
YacTH TeJla U OT IUVIOTHOCTH KUJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOILIEH CHUJIBI
OT Macchl Teja; CUJIbl TPEHUSI CKOJIBbKEHHS OT CHJIbI HOPMAJIbHOTO TABJIEHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B NPYKUHE, OT CTENEHU
nedopmaiuu NpyKUHBI;, YCKOPEHHUs OpyCcKa OT yrila HakJOHAa HAaINpaBIISIONICH;
nepuoa (4acToThl) KoieOaHUl HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHoja
Kojie0aHUM MPYXUHHOTO MasTHHKAa OT MacChl Ipy3a M KECTKOCTU MNPY>KUHBI,
UCCIIEIOBaHNE HE3aBHUCHUMOCTU TepHoja KoleOaHUH HUTSHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepka yciioBus paBHOBeCHs pblyara
Qusuueckue s61eHUs 6 nNpupooe: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMU B KMBOW M HEKUBOM NIPUPOJIE, IEUCTBUE CUIIBI TPEHUS B IPUPOJE U

TEXHUKEC, TMPUIHWBBI W OTJIWUBBI, JABMIXCHHUC IIJIAHCT CoHeuHoH CUCTCEMBI,



1.31

2.1

2.2

2.3
2.4
2.5

2.6

2.7

2.8

2.9

2.10

2.11

PEaKTUBHOE IBM)KEHHE KUBBIX OPIaHU3MOB, PbIYaru B TEJE YEI0BEKA, BIUSIHHUE
aTMOC(EepHOTO JaBJCHUS Ha >KMBOW OpraHus3M, IUIaBaHHE pbIO, BOCIPHITHE

3BYKOB JXUBOTHBIMH, 3EMJICTPSACCHUC, celicMUUecKue BOJIHBI, IYHAMH, 5XO

Texnuyeckue ycmpoticmea: CIAJOMETP, NAaTYUKU TOJIOKEHUS, PACCTOSHUS U
YCKOpEHUS, ITWHAMOMETp, TMOAIIMIIHUKHA, PAKEThl, pblYar, TMOABUKHBIA |
HEMNOJIBWKHBIA OJIOKH, HAKJIOHHAS IUIOCKOCTb, MPOCThIE MEXaHU3MbI B OBITY,
COOOILAOIIMECS] COCYAbl, YCTPOWCTBO BOJOIPOBOJAA, I'MAPABIMYECKHUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJOT,

UCTIOJIb30BaHUE YIIBTPA3BYKa B OBITY M TEXHUKE
TEIIVIOBBIE ABJIEHUA

OcCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJSPHO-KMHETUYECKOM  TEOpuu  CTPOCHUS
BelecTBa. Mojienu TBEPOro, KUAKOTO M Ia3000pa3HOr0 COCTOSIHUN BEILECTBA.

Kpucranmnaeckue u amopdnbie Tena

I[BI/I)KGHI/IG qaCTul, BCIICCTBA. CBs13b CKOpPOCTH  JIBHIKCHHA  YaCcTUll C

Temreparypoii. bpoyHoBckoe aBrokenue, nuddysus
CMauuBaHue u KalmUJIISIPHBIC ABJICHUA

TeroBoe pacluMpeHne U CokaTue

TermoBoe paBHOBECHE

Buytpennsiss sneprusi. Pabora m Teruomepenaya Kak CIOCOOBI M3MEHEHHS

BHYTPEHHEHN dHEpPIrun
Buael Tenonepenaun: TEMIONPOBOIHOCTD, KOHBEKIMUS, U3IIy4CHHE

HaneBaHl/Ie )51 OXJIAXKJICHHUEC TECII. KommuectBo TCIIJIOTHI. Y nenpHas

TEIUIOEMKOCTD:

Q=cmlt,—t,)

3aKOH COXpaHEHWs] 3HEPIMM B TEIIOBBIX MpoIleccax. YpaBHEHUE TEIIOBOTO

OanaHca:

0,+0, +..=0

Ucnapenne u koHueHcanusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIECCce
ucrapeHuss M KoHjaeHcauuu. KureHue JKUOKOCTU. YenbHas Temiora

napooOpasoBanus: L = Q/m

Bnaxuocts BO3yXa



2.12

2.13

2.14

2.15

2.16

2.17

3.1
3.2
3.3

3.4

3.5

3.6

[InaBnenne wu Kpuctaiuzanus. V3mMeHeHHe BHYTPEHHEW HHEpPruu Mpu

IJIaBJICHUU U KpUCTAJJIM3allNN. VI[GJIBHB_SI TCILJIOTA ITJIaBJICHUA:

A==
m

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:

q=Q/m

[Tpuniuns! paboTs! TermnoBbix apurarenei. KITJI teroBoro apurarens

Ilpakxmuueckue pabomul

N3mepenne yaenbHOW TEMIOEMKOCTH METAIUNIMYECKOr0 LUIMHIPA; KOJIUYECTBA
TEIJIOTHI, TOJYYeHHOTO BOJOW KOMHATHOM TeMIiepaTrypbl (HUKCHPOBAHHOM
Maccbl, B KOTOPYIO OIIYHUIEH HAarpeTbld UWIMHAP; KOJIMYECTBA TEIUIOTHI,
OTAAQHHOI'0 HAarpeThiM LWJIMHAPOM, IOCJIE OIYCKaHWsS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIAXKHOCTU BO3[yXa; VYAEJIbHOW TEIIOTHI
IaBieHuss Jbaa. lccnenoBaHue W3MEHEHUs TeMIlepaTypbl BOIBI  MpHU
pPa3JIMYHBIX YCIOBUSAX; SIBICHUS TEIUIOOOMEHA NMPU CMEIIMBAaHUU XOJOTHOW W

FOpSI‘I@fI BOJbI; IIpoHecCa NCIapCHus

Qusuueckue s61eHUs 8 npupode: TIOBEPXHOCTHOE HATSDKEHUE U KalWUIIpHBIC
ABJIEHUSI B MPHUPOJE, KPUCTAIIBI B MpHUpoae, uznydenue CoiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TYMaHa, MHEsl, CHera

Texnuueckue ycmpoticmea: KalWUIAPbl, IPUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, NaTUMK TEMIIEpaTyphl, TEPMOC, CHCTEMA OTOIJICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBas TypOUHA, ABUraTelb BHYTPEHHETO

CrOpaHus
DJIEKTPOMAT'HUTHBIE SABJIEHUA
Onektpu3anus Ten. J[Ba BUa 3eKTPUUECKHX 3apsiioB
B3aumopeiicTBue 3apsykeHHBIX Tell. 3akoH Kyiona
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

SJICKTpI/I‘ICCKOC ITOJIC. HaHp}I)KéHHOCTL QJICKTPUYCCKOIO  IIOJIA. HpI/IHL[I/IH

CYTIEPIO3UIINH IEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

Hocurenn »snexTpuyeckux 3apsaoB. JleHCTBUE AJIEKTPUYECKOro IO Ha

SJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUSJICKTPUKHU

[TocTostHHBIN AneKTpUUecKuid TOK. JlelicTBUs anekTpuyeckoro Toka. Cuia Toka.



3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14
3.15

3.16

Hanpsixenue.

I=q/t,U=A/q

:‘)J'IGKTpI/ILICCKOC COIMPOTHUBJICHUC. YI[CJ'IBHOC SJICKTPHUYCCKOE COIIPOTHBIICHUC!

R =pl/S
3akon Oma ais yyactka snekrpuueckoi remu: | = U/R

[TocnenoBarenbHOE COETMHEHNE IIPOBOAHUKOB:
1, =1, U=U,+U,. R=R +R,
HapaJIJIeJIBHOG COCAMHCHUEC ITPOBOJHUKOB PABHOI'O COIIPOTUBJICHUA:

U=UsI=L+I;R=2.

CMelaHHbIe COCAUHCHUS ITPOBOAHHUKOB

Pabota u momHOCTS A5ekTpuueckoro Toka. A = Ult, P = Ul

3akoH Jlxoynsa — Jlenna:

O=I"R-t

OneiT Opcrena. MarHuTHOe Moj€ MPSMOTO MPOBOAHMKA C TOKOM. JIuHumM

MarHUTHON HHIIYKIIUU

MarauTHOe II0JIE IIOCTOSHHOTO MarHura. B3anMoOJEeHCTBHE NOCTOSHHBIX

MarauToB
JlelicTBME MarHUTHOTO IOJIS1 HA POBOJHUK C TOKOM
Oneitel @apazes. SABnenue snekTpoMarnuTHOM UHAYKIMU. [IpaBuno Jlenna

Ilpakxmuueckue pabomul

W3mepeHne  3JIEKTPUUECKOTO  COMPOTUBIEHUS  PE3UCTOPA;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.

WccnenoBanne 3aBHCHMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B TIPOBOJHHUKE
(pe3ucTophl, TaMIIO4Ka), OT HAMPSKEHHs Ha KOHIIaX MMPOBOJHHUKA; 3aBUCUMOCTH
COTMPOTHUBIICHUS OT JJIMHBI TIPOBOJHUKA, IJIOMIAINA €r0 MONEPEYHOT0 CEUCHUS U

YACIBbHOTO COIIPOTUBJICHU.



3.17

3.18

3.19
3.20
3.21
3.22
3.23

3.24

3.25

3.26

3.27

3.28

4.1

[TpoBepka mpaBuia Ui AJIEKTPUYECKOTO HANPSHKEHUS MPU MOCIEI0BATEIbHOM
COCIMHEHUHU TMPOBOJHMKOB; MpPaBWIA JISI CUJIBI 3JIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue sA61eHUs 8 npupoode: SIEKTPUUECKHE SBICHHS B armocdepe,
AJIEKTPUYECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE TOJIE 3eMJIH, JIPEi( MOIIOCOB,

POJIb MAaroHuTHOI'O IIOJIA JJIA ) KU3HH Ha 36MJ’I€, MOJIAPHOC CUAHUEC

Texnuyeckue ycmpoticmeéa: 3IEKTPOCKON, aMIEPMETp, BOJBTMETP, PeocTart,
CU€TUYMK  DIIEKTPHUYECKOW  DHEPTUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
HarpeBaTeJIbHbIE ANEKTPONPUOOPHI (mpumepsr), ANEKTPUYECKUE
PEIOXPAHUTENH, DSJIEKTPOMArHuT, JJIEKTPOJBUTraTeNlb IOCTOSSHHOTO TOKa,

TEHEPaTOp MOCTOSIHHOTO TOKA
OneKTpoMarHuTHbIE BOJHBL. [1Ikana 3J1eKTpOMarHuTHBIX BOJIH
JIyuyeBas monens ceera. lIpsamonnHeliHOe pacpOCTpaHEHUE CBETA
3akoH oTpaxeHus cera. [lnockoe 3epkaiio

ITpenomnenue cBera. 3aKOH IPEIOMIIEHUS CBETA

Hucniepcus ceera

Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OnTuyeckas cuia
munsel: D = 1/F

I'ma3 kak onrudeckas cucreMa. OnTHdecKkue HpI/I60pBI

IIpakmuueckue pabomoi
M3mepeHue onTHYECKO cuibl coOHMparomiel JUH3bI; (POKYCHOTO PacCTOSTHUS
coOuparoriei JIMH3bI (10 CBOMCTBY paBEHCTBA pa3MEpPOB MpEAMETa U N300paxeHUs,
KOTJ1a MpeIMET PacIoyio’KeH B IBOMHOM (poKyce), moKka3aTess MpeIoMIICHHSI CTEKIIa.
HccnenoBanue cBoOMcTBa HM300pakeHUs, TMOIYYEHHOIO C  IOMOIIBIO
coOuparoniel JIMH3bl; N3MEHEHNUsI (POKYCHOTO PAcCTOSIHHSI ABYX CJIOKEHHBIX JIMH3;
3aBHCUMOCTH yIJIa IPEIOMIIEHUSI CBETOBOTO Jy4ya OT YIJla NAaJEHUS Ha TPAHULE

«BO3yX — CTEKJIO»
Qusuueckue senenus 6 npupooe: 3atMeHus ConHua u JlyHbl, 1BeTa Ted,
OTNITHYECKHE sIBJICHUs B aTMoc(epe (1iBeT Heba, pedpakius, paayra, MUPax)
Texnuueckue ycmpoticmea: OYKH, TIEPUCKOI, (oToamnmapar, ONTHYECKHE
CBETOBO/IBI
KBAHTOBBGIE SABJIEHUA
PagnoaktuBHOCTh. AJb(da-, Oera-, raMma-u3nyueHus. Peakuuun anbga-u Oera-

pacrmaja



4.2
4.3
4.4
4.5

4.6

4.7

Omneiter Pe3epdopna o paccesauio anbda-dactuil. [nanerapuas Moaennb atoma
CoctaB aroMHOro sifjpa. M3otornsl

[Tepuox nomypacmajga aTOMHBIX SAEp

SnepHbie peakiuu. 3aKOHbI COXPAHEHHUS 3apsA0BOr0 U MacCOBOTO UHCE

Qusuueckue sA6leHUs 6 npupode. €CTECTBEHHBIM paJIMOAKTUBHBIA (OH,
KOCMHUYECKHE JIy4d, PaJMOAKTHUBHOE U3JIYyYCHHE NPUPOAHBIX MHUHEPAJIOB,

HeﬁCTBHC PaaruOaKTHBHBIX HSHy‘IeHI/Iﬁ Ha OpraHusM 4YC€JIOBCKa

Texnuueckue ycmpoticmea: CEKTPOCKOI, HHAUBUAYAIbHBIN 103UMETp, Kamepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTuka



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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