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MNOACHUTEJIBHAS 3AIINCKA

ConeprkaHue mporpamMmbl HapaBiIeHO Ha (JOPMHUPOBAHUE €CTECTBEHHOHAYYHONW TPAMOTHOCTH yJaIlIUXCs
W OpraHu3alui0 W3ydeHUs: (U3UKU Ha JIEATEIbHOCTHOM OCHOBE. B HEW YYUTBHIBAIOTCS BO3MOKHOCTH
npenMetra B peanuzanuu TpedoBanuii @I'OC OOO k mIaHUPyeMbIM JTUYHOCTHBIM W METalpeIMETHBIM
pesynbTaTtaM OOYyYEeHUs, a TaKK€ MEKIPEIMETHBIC CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha
YpOBHE OCHOBHOT'O 00OIIIET0 00pa30BaHMs.

OBHIAS XAPAKTEPUCTUKA YYEBHOTI'O IIPEIMETA «®U3UKA»

Kypc ¢usukm — cucreMoo0pa3yromuid Aisi €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEAMETOB, MOCKOIbKY
(u3HUecKre 3aKOHBI JISKAT B OCHOBE MIPOIIECCOB U SBJIICHUN, U3y4aeMbIX XUMHUEH, OMOJIOTHEH, acCTpOHOMHUECH
u Qusudeckoil reorpadueit. dusmka — 3TO MpPeAMET, KOTOPHIA HE TOJIBKO BHOCHT OCHOBHOW BKJIaja B
€CTECTBCHHOHAYYHYI0O KapTHHY MHpa, HO W TMPEIOCTaBIseT HaumOojee sCHbIE 00pa3ibl NMPUMEHEHUS
HAay4yHOTO METOJla TIO3HAHHUS, T.€. Clloco0a MOMyueHus JOCTOBEPHBIX 3HaHMI o mupe. Hakonen, ¢gusuka —
3TO MPEIMET, KOTOPBIA HapsAy C IPYTMMU €CTECTBEHHOHAYYHBIMU MPEAMETaMU JTOJKEH J1aTh MIKOJIbHUKAM
MIpe/ICTaBICHHE 00 YBJIEKATEIbHOCTH HAYYHOTO HCCIEIOBAaHUS W PAJOCTH CaMOCTOSITEIBHOI'O OTKPBITHS
HOBOT'O 3HAHMSI.

OmHa W3 TIaBHBIX 3a7ad (U3UYECKOTOo 00pa3oBaHUS B CTPYKType 0OIIero oOpa3oBaHUsS COCTOUT B
(hopMUPOBAHNHN €CTECTBEHHOHAYYHOM IPAMOTHOCTH U MHTEpeca K HayKe Y OCHOBHOW MAacChl 00yJaroIInuXcs,
KOTOpBIE B JalibHelIeM OyayT 3aHSAThl B caMbIX pa3HO oOpasHbIX chepax nestenpHocTH. Ho He MeHee
BAKHOM 3aJlayeil SIBJSETCS BBISIBJICHUE U MOATOTOBKA TATAHTIIMBBIX MOJIOJBIX JIOJAEH Uil MPOAOIKEHUS
oOpa3oBaHMsI ¥ JajdbHEUIIEH TPOPECCHOHATBHOW [EATEIPHOCTH B O0OJACTH E€CTECTBEHHOHAYUYHBIX
WCCIICIOBAaHUA W CO3JaHUHM HOBBIX TeXHONOrwil. COriacHO MPUHATOMY B MEXKIyHAPOJHOM COOOIIECTBE
onpenencauto, «EcrecTBeHHOHay4YHAsi TPAaMOTHOCTh — 3TO CIIOCOOHOCTh 4YEJIOBEKA 3aHWMATh AKTHUBHYIO
IPaXTaHCKYIO MO3UIIMIO MO0 OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMHU, U
€ro TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMH HaesIMH. HaydHO TpaMOTHBIN 4eIOBEK CTPEMHUTCS
y4acTBOBaTh B apTryMEHTHPOBAHHOM OOCYXICHHH MPOOJIEeM, OTHOCSIIMXCA K €CTeCTBEHHBIM HayKaM U
TEXHOJIOTHSIM, UTO TPeOYET OT HEro CIASAYIOMNUX KOMIETEHTHOCTEH:

® Hay4yHO OOBSCHATH SIBIICHUS,

® OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBaHMUS,

® HMHTEPIPETUPOBATH JIAHHBIE M UCIIOJIB30BaTh HAYYHBIE I0KAa3aTEIbCTBA JJIS TOJTYYEHHUS BHIBOJIOB.
N3ydyenne ¢u3uku cnocoOHO BHECTH pellaloluid BKIaa B (HOPMUPOBAHHE €CTECTBEHHOHAYYHOM

IPaMOTHOCTH O0yYaIOIIUXCSL.

HEJIX U3YUYEHUSA YYEBHOI'O ITPE/IMETA «®U3UKA»
Ilenmn wm3ydeHus: UMK HA ypPOBHE OCHOBHOIO 00ImIero ooOpa3oBaHus ompenencHbl B Konmeniuu

npernojgaBanus yaeOHoro npeaMera «Pus3uka» B 00pa3oBaTesbHBIX opranuzanusx Poccuiickoit ®enepannu,



peanu3yonMX OCHOBHBIE 00IIe00pa3oBaTeNbHbIE IMPOrpaMMbl, YTBEpKIAEHHOW pemienuem Komneruu

MunuctepcTBa npocsernienus Poccuiickoit @enepanun, npotokon ot 3 nekadps 2019 r. Ne [1IK-4BH.

Henu nzydenus Gpu3nuku:

npuoOpeTeHNE MHTEpeca U CTPEMIICHHsI 00yJYaloIIMXCs K HAyYHOMY M3YYCHUIO TIPUPOJIBI, Pa3BUTHE
WX UHTEJUICKTYAJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TIPEACTABJICHHH O HAYYHOM METOJIE MO3HAHHMS W (HOPMHPOBAHUE HCCIIEIOBATEIHCKOTO
OTHOILEHUS K OKPYKAIOUIUM SBJIEHUSM;

(hopMHpOBaHHE HAYYHOTO MHPOBO33PECHHS KaK pe3yJbTaTa W3y4CeHHs] OCHOB CTPOCHHS MAaTepUu U
(dyHIaMEHTATLHBIX 3aKOHOB (DU3HKH;

(dbopMupoBaHue MPECTaBICHUH O PO PU3UKU TSI Pa3BUTHUS APYTUX €CTECTBEHHBIX HAyK, TEXHUKU
¥ TEXHOJIOTHIi;

pa3BUTHE TMPEICTABICHUI O BO3MOXHBIX cdepax Oymymed mpodhecCHOHATbHONW esSTEIbHOCTH,

CBSI3aHHOM C (PU3MKOIA, TOATOTOBKA K JalbHENIIeMy 00OyUEHHIO B 3TOM HaIlPaBJICHUU.

I[OCTI/I)KCHI/IC 9TUX IeJIel Ha YPOBHE OCHOBHOI'O 06mero O6pa30BaHI/ISI obecrieunBacTCs peuICcHuEM

CJICOAYIOIINX 3a1a4:

MpUOOpeTeHNEe 3HAHWK O JAUCKPETHOM CTPOSHUU BEIIECTBA, O MEXAHHYECKHUX, TEIJIOBBIX,
QJICKTPUYCCKUX, MAI'HUTHBIX U KBAHTOBLIX SIBJICHUAX

MpUOOpETEeHNEe YMEHUW OMHCHIBATH U OOBICHATH (U3MUYECKUE SBICHUS C MCIOIH30BAHHEM
MOJTYYECHHBIX 3HAHU;

OCBOGHHE METOJIOB PEIICHUS MPOCTEHIINX pPAcUETHBIX 3a/a4 C HUCHOIb30BaHUEM (DU3MUECKHUX
Mojiesiei, TBOPUYECKUX U MPAKTUKO OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUMN HaAOII0AaTh MPUPOIHBIE SBJIECHUS U BBIIOIHATH OIBITHI, Ja0OpaTOpHbIE paboThl U
SKCIIEPUMEHTAaIbHbIE UCCIIEIOBAHMSI C UCTIOIB30BAHUEM U3MEPUTEIHHBIX MPUOOPOB;

OocBOeHHE TIPUEMOB paboThl ¢ mHpOpManHel GU3NISCKOr0 COICPNKAHWS, BKIIOYas HHPOPMAIUIO O
COBPEMEHHBIX TOCTIKEHUSX (PU3UKU; aHAIU3 U KPUTHYECKOE OlIEHHBaHNE WH(OpMAIUY;
3HAKOMCTBO CO cdepamMu NpodecCHOHATBHOW JAESITEIbHOCTH, CBSI3aHHBIMH C (U3HKOH, |

COBPEMCHHBIMU TCXHOJIOTUAMU, OCHOBAHHBIMHU HAa JOCTHIXCHUAX (I)I/I3I/ILICCKOI71 HAyKH.

MECTO YYEBHOI'O IPEJMETA «®U3UKA» B YYHEBHOM IIJIAHE

B coorBerctBun ¢ ®I'OC OOO dusuka sBusercss 00sA3aTEIbHBIM MPEAMETOM Ha YPOBHE OCHOBHOIO

obmiero obpasoBanus. JlaHHas mporpamma IpelycMaTpuBaeT u3yueHue (U3MKH Ha 0a30BOM YpOBHE B

00bEMe 238 "acoB 3a Tpu rojga oOydeHHUs: Mo 2 yaca B HeJero B 7 — 8§ Kilaccax M 1o 3 4aca B HEJIEo B 9

KJ1acce.

B temaTtnueckoM miiaHupoBaHUU A 7 U 8 KIACCOB IMPEAIONAraeTcs pe3epB BPEMEHH, KOTOPBIM yUUTENb

MOKET HUCIIOJIb30BATh 11O CBOEMY YCMOTPCHHIO, 4 B 9 knacce — HOBTOpI/ITeJ'IBHO—O606H_[aI-OH_II/II71 MOIYJIb.



COJAEP)KAHUME YYEBHOI'O IPEJMETA «®PU3UKA»

7 KJIACC

Paznes 1. ®u3nka v e€ poJib B IO3HAHUU OKPY/KAIOLIEr0 MUpa
®du3nka — HayKa 0 MPUPOJE, U3ydaeT (GU3NUecKHe SIBJICHUS: MEXaHUYECKHUE, TeTIIOBbIC, AIEKTPUIECKUE,

MarHMTHbIE, CBETOBBIE, 3BYKOBBIE.
®dusnueckue BenuuuHBL M3Mmepenue ¢uznueckux BenuuuH. Pusmdeckue npuodopsl. IlorpemHocts
n3MepeHuil. MexayHapoHas CUCTEMA €IUHULL.

Kak ¢usuka u apyrue ecrecTBeHHbIE HAyKH M3Y4alOT MpHpoay. EcTecTBeHHOHAYUYHBIA METOJ MO3HAHUS:
HaOJr0IeHUE, MOCTAaHOBKA HAYYHOT'O BOIIPOCA, BHIIBIYKEHHE THITOTE3, HKCIIEPUMEHT IO MPOBEPKE THUIIOTES,
00bsICHEHHE Ha0IIt01aeMoro siBieHus. Onucanue GU3N4ecKux sIBJICHUM ¢ TOMOIIBIO MOZeIeH.

Hemoncmpayuu

1. Mexanuyeckue, TEIIOBbIE, AIEKTPUUECKUE, MArHUTHBIC, CBETOBBIC SIBJICHUSI.
2. dusnueckue MpuOOPHI U MPOIEAypa MPSMBIX U3MEPEHUN aHAJIOTOBBIM U U(MPOBBIM IPUOOPOM.

Jlabopamopuvie pabomul u onvimul

1. OmnpenerneHue HeHbI JeICHUS MIKAIbl U3MEPUTEIBHOTO MpHOOpa.

2. W3mepeHue pacCTOSTHUI.

3. H3mepenue o0bEMa KUIAKOCTH U TBEPIOTO TeNa.

4. OmnpeneneHue pa3MepoB MaJIbIX TeIl.

5. H3mepeHue TeMnepaTypbl IPU IOMOLIH XKHIKOCTHOTO TEPMOMETpa M JaTYhKa TeMIepaTyp.

6. IlpoBemeHme wccineqoBaHUS TIO TPOBEPKE THIOTE3BI: JaTbHOCTh IOJNETA INAPHUKA, MYIICHHOTO

TOpHU30HTAJIbHO, TCM 6OJ'ILI_HC, 4yeM OOJIbIIIE BBICOTA IyCcKa.

Pasnena 2. [lepBoHavYaabHbLIE CBEICHUS 0 CTPOCHUH BelIeCcTBA

CtpoeHue BelecTBa: aTOMbI M MOJICKYJIbI, UX pa3Mepbl. OMbITHI, JOKa3bIBAIOIINE JUCKPETHOE CTPOSCHUE
BerecTBa. OMBITHI, TOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BELIECTBA.

JBmwxenune yactull BemiecTBa. CBsA3b CKOPOCTHU JBMXKEHHUSI YacTHI[ ¢ Temmeparypoil. bpoyHoBckoe
nBuxkenue, quddysus. BzaumoaelicTBre 4acTUIl BEeUIecTBa: MPUTSHKEHUE U OTTATKUBAaHHUE.

ArperatHble COCTOSIHUSI BEILECTBA: CTPOEHUE Ta30B, KUJIKOCTEH U TBEPABIX (KPUCTAIMYECKUX) TEIl.
B3anMocBs3bp MeXIy CBONCTBAaMH BEIIECTB B pPa3HBIX arperaTHbIX COCTOSHUAX M HX AaTOMHO-
MOJIEKYJIIPHBIM cTpoeHueM. OCOOCHHOCTH arperaTHhIX COCTOSIHHM BOJIbI. B3anMOCBSI3b MEX/Ty CBOMCTBAMH
BEIIECTB B PAa3HBIX arperaTHbIX COCTOSHUSAX W HMX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHoCTH
arperaTtHbeIX COCTOSHUM BoJbl. OCOOEHHOCTH arperaTHbIX COCTOSHUIN BOIBI.

Hemoncmpayuu

1. HaGmoneHue 6pOyHOBCKOTO JBUKEHUSI.



2. HaOmonenune muddysun.

3. HaOmroneHue siBIeHUA, OOBSCHSIIOMINXCS IPUTSHKCHUEM WIIM OTTAJIKWBAaHUEM YaCTHUI] BEIECTBA.
Jlabopamopusie padomut u onvimaol

1. Ouenka quameTpa aToMa METOJIOM PsIIOB (C UCTIONIb30BaHUEM (hoTorpaduii).

2. OmnbIThl O HAOTIOJCHUIO TETIJIOBOT'O PACIIMPEHHUSI TA30B.

3. OmnbITHI IO OOHAPYKEHUIO ACHCTBUS CHUII MOJICKYIISIPHOTO TIPUTSKEHUS

Pasnea 3. JIBukeHre U B3aMMOJACHCTBUHU TeJl

Mexannueckoe aBmkeHue. PaBHoMepHOe M HepaBHOMepHOe ABMkeHHe. CkopocTb. CpemHsisi CKOpOCTh
MIpU HEPaBHOMEPHOM JBM)KCHUH. PacuéT myT u BpeMeHU JIBHKCHHUS.

SIBnenune wuHepiuHM. 3aKOH HHepuUU. B3aumojeilcTBHe Ten Kak NPUYMHA H3MEHEHUS CKOPOCTH
JBUKEHMS Tell. Macca kak Mepa HHEepTHOCTH Tena. [noTHocTh BemecTBa. CBS3b MIIOTHOCTH € KOJIMYECTBOM
MOJIEKYJI B eJMHHIIE 00bEMa BEIIECTBA.

Cuna kak xapakTepucTuKa B3auMmozeicTBus ten. Cuia ynpyroctd M 3akoH I'yka. M3mepeHue cuibl ¢
MOMOIIbIO TUHAMOMETpa. SIBiieHne TAroTeHus U cuia Tsxectd. Cuna Tsokectu Ha apyrux miaa”erax (MC).
Bec tena. HeBecomocTs. CnoxeHune cuil, HalpaBJIEeHHBIX 110 0HOM npsAMoil. PaBHoneiicTByromas cui. Cuna
TpeHus. TpeHue CKOJMbKEeHUS U TpeHue okost. Tpenue B mpupone u texaunke (MC).

Jemoncmpayuu

1. HaOmromeHue MeXaHMYECKOr O ABWKEHUS Tella.

2. H3mepeHue CKOpOCTH MPSMOIMHENHHOT'O ABHKEHHS.

3. HaOmonenue siBIICHUS MHEPIIHH.

4. HaOnroseHue U3MEHEHHs CKOPOCTHU MPU B3aUMOJICHCTBUU Tell.

5. CpaBHeHHE Macc TIO B3aUMOJICHCTBUIO TEJl.

6. CrnoxeHue cuil, HapaBJIEHHBIX 110 OJAHOW MPSIMOIL
JlaGopaTopHble padoThl U ONBITHI

1. Ompenenenue CKOPOCTH PaBHOMEPHOrO JBHXKEHHUA (IIapHKa B KUIKOCTH, MOAETH 3JICKTPUUYECKOTO

aBTOMOOMWJIS U T. T1. ).
2. Ormpenenenue cpeaHeil CKOPOCTU CKONBbKEHUS OpycKa WM [IapuKa MO HAKIOHHON TIOCKOCTH.
Omnpenenenre MIOTHOCTU TBEPOTO TeNa.

4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh PacTsHKEeHUS (IeQopMaliu) MPpYKUHBI OT MPHUII0KEHHOM
CHJIBI.

5. OmbITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHUS CKOJBKEHUS OT Beca Tela M XapakTepa

COIIPUKACAIOIIUXCS [IOBEPXHOCTEMN

Pasnea 4. JlaBjeHue TBEPABIX TeJ, JKIIKOCTEH 1 ra3oB

I[aBJ'ICHI/IC. Crioco0n1 YMEHBIICHUA U YBEIIMYCHUA OABJICHUS. Z[aBJ'IeHI/Ie rasa. 3aBUCHMOCTb JaBJICHHUA Ia3a

oT 00béMa, Temneparypsl. [lepenada naBnenust TBEPABIMU TEIaMH, KUIKOCTSIMH U Ta3zamu. 3akoH [lackas.



[THeBMaTHYeCcKE MAIIMHBL. 3aBUCUMOCTD AABICHHS )KUIKOCTH OT TIyOUHBL. [ MapocTaTndeckuii mapamokc.
CooOmaromuecs cocyapl. [ uapaBinyeckue MeXaHu3MBbl.

Atmocdepa 3emin 1 atMocdepHoe aaBiaeHue. [IpHunHbl CyIecTBOBaHUS BO3TYIIHONW 00O0IOYKH 3eMIIH.
Oneir Toppuuernnu. W3mepenue armMochepHOro AaBiieHUs. 3aBUCUMOCTb aTMOC(HEPHOIrO MAaBJIEHUS OT
BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! i u3MepeHust aTMoc(hepHOro JaBiIeHUs.

JlelicTBHE KUIKOCTH M ra3a Ha MOTPY>KEHHOE B HUX TeJo0. BeITankuBaromias (apxumenoBa) cuia. 3aKoH
Apxumena. [InaBanue ten. Bosnyxomiasanue.

Hemoncmpayuu

3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATypBHI.

Ilepenaua naBneHUs KUIKOCTBIO U Fa30M.

Coobuiaromuecs: cocypl.

I'mppasinueckuii npecc.

[IposiBnenue neicTBust aTMoc(hepHOro JaBICHHUS.

3aBHCHMOCTH BBITAJIKUBAIOIIECH CHIIBI OT 00BbEMA MOTPYKEHHON YaCTH TeJa M MIIOTHOCTH KUAKOCTH.

PaBencTBO BBITaJ'IKI/IBaIOH_[eﬁ CHJIbI BECY BBITECHEHHOM KHNJIKOCTH.
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VYcnoBue miaBaHMsS TeEJ: IUIABAHUE WM TOTPYKEHHE TEl B 3aBUCMMOCTH OT COOTHOLIEHHUS
IUIOTHOCTEH Tea U )KUJIKOCTH
Jlabopamopusie pabomot u onvimul
1. HUccnepoBanue 3aBUCHMOCTH Beca Tejia B BOZE OT 00bEMa MOTpyKEHHON B )KUIAKOCTh YaCTH TeJa.
2. OrmpeneneHne BHITATKUBAIOIICH CUITBI, IEHCTBYIOIICH Ha TENO, MOTPYXKEHHOE B )KHUJIKOCTb.
3. TIpoBepka HE3aBUCHUMOCTH BBITATKHBAIOIICH CHIIBI, ICHCTBYIOMIEH Ha TEJIO B JKUIKOCTH, OT MAacCChI
Tena.
4. OnpIThl, JAEMOHCTPUPYIOIINE 3aBUCHMOCTh BBITAIKWBAIONICH CHIIBI, JIEHCTBYIONIEW Ha TEJIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHON B KUAKOCTh YACTH T€Ja U OT IUIOTHOCTHU KHUAKOCTH.
5. KonctpyupoBanue apeomeTrpa Wid KOHCTPYUPOBAHUE JIOJKHU U ONIPEIeIICHUE €€ IPy30IOabEMHOCTH.

Pa3nea 5. Pad0oTa 1 MOIIHOCTL. JDHEPrus

Mexannueckast pabora. MoOILIHOCTb.

[IpocTeie MeXaHU3MBI: phIuar, O6J0K, HAKJIOHHAs TUIOCKOCTh. [IpaBuiio paBHOBecus poruara. [Ipumenenue
MpaBUjia PaBHOBECHSI pblyara K OJOKy. «3omoroe mnpaBuio» MexaHuku. KIIJ| mpocTeix MexaHU3MOB.
[IpocTbie MexaHU3MBI B OBITY U TEXHHUKE.

Mexanunueckass sHeprus. Kunermueckas M TOTeHIHalIbHas dSHeprus. [lpeBpamienue omHOro BHUAA
MEXaHUYECKOHM SHEPTUu B APYroil. 3aKOH COXpaHEHHS YHEPTHH B MEXaHHKE.

Hemoncmpayuu
1. IIpumepsl MPOCTHIX MEXAaHU3MOB.
Jlabopamopuvie pabomot u onvimul
1. Omnpenenenue paboOTHl CUJIBI TPEHHUS] MPU PABHOMEPHOM JIBJKEHUHU Tejla IO TOPU3OHTAIBHOM

MIOBEPXHOCTH.



2. HccnenoBaHue yCIOBUI paBHOBECHS pblyara.
3. Usmepenue KI1J] HaKIOHHO# ITOCKOCTH.

4. I/I3y‘-ICHI/IC 3dKOHa COXpPAaHCHUA MEXaHHUYeCKOI 9HCPTHUHU.

8 KJIACC

Pasznesn 6. TenioBble siBJeHUS

OCHOBHBIE TOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM CTpPOEHHUs BelecTBa. Macca M pasMepsl
aTOMOB M MoJieKyd. OIBITbI, MOATBEPKAAIOIINE OCHOBHBIE IMOJIOKEHUS MOJIEKYISPHO-KUHETUYECKON
TEOPHH.

Monenu TBEpAOro, MKUAKOrO M razoo0pa3zHOro coctossHuil BemiectBa. Kpucrammuueckue u amop@Hbie
tena. OObsACHEHHE CBOWCTB Ta3oB, XKUAKOCTEW M TBEPABIX Tel HAa OCHOBE IOJOXEHHH MOJEKYJISpPHO--
KUHEeTH4Yeckol Teopuu. CMaunBaHKE U KallWJUIApHBIE siBJICHUS. TenioBoe paclIMpeHue U cxaTHe.

Temneparypa. CBs3b TEMIIEPATYPBI CO CKOPOCTHIO TEINIOBOIO JBUKEHUS YACTHII.

Buytpennsis sHeprus CnocoObl M3MEHEHHUs BHYTPEHHEH SHEpruu: TeIUionepenada U COBEpIICHUE
paboThl. Bupl Tennonepeaayn: TeMIONPOBOJHOCTb, KOHBEKIIHS, U3Ty4EeHHUE.

KonnuectBo Temnorel. YaenbHas TEMIOEMKOCTh BeEIeCTBA. TeMI000MEH U TEIUIOBOE PaBHOBECHE.
YpaBHeHHE TEMIOBOro OanaHca.

[InaBneHne W  OTBEpAEBAHME KPUCTAJUIMUYECKMX  BELIECTB. YJeJlbHasg TEIUIOTa  IJIABJICHUS.
[TapooOpa3oBanue u konzaeHcarus. Mcnaperane (MC). Kunenue. YaenbHas Temiaora mapooOpa3oBaHHS.
3aBHCHMOCTh TEMIEPATYPHl KUTICHHUS OT aTMOC(EpPHOTro AaBICHHS. BiIakHOCTh BO3IyXa.

DHeprus TOIUIMBA. Y IelbHas TEIJIOTa CrOPaHUsL.

[punanmns! padoter TernoBsix aurareneid. KI1/] temmoBoro neurarens. TerioBsie ABUTraTeNy U 3alyuTa
okpyxatomeit cpeasl (MC).

3aKOH COXpaHEHMsI U ITPEBPALIEHHS SHEPTUHN B TEIUIOBBIX nporeccax (MC).

Hemoncmpayuu

Ha6monenne 6poyHOBCKOTO JIBUKEHHUS.

Ha6monenune nuddyszun.

HaGmonenue sBiaeHmit cMaurBaHUs ¥ KaMWUISIPHBIX SIBICHUH.

HabnroieHue TeniaioBoro pacuiupeHus Tell.

W3menenue naBneHus rasa npu U3MEeHEHHH 00bEMa U HArpEeBaHUM WIIH OXJIAXKICHHUH.
[TpaBuia u3mMepeHus TeMIeparypsbl.

Bune! rennonepenaym.

OxJtaxieHre Ipyu COBEpLIEHUH PabOThI.

© 0 N o gk~ w NhE

HarpeBanue nipu coBepiiieHUN padOThl BHEUTHUMH CHIIAMH.
10. CpaBHeHHE TETUIOEMKOCTEH pa3IMIHBIX BEIIECTR.
11. HaGnroneune KumneHus.

12. HaGuroieHre TIOCTOSTHCTBA TEMIIEPATYPhI TIPU TUTABJICHUH.



13. Mojenu TeIIOBbIX IBATATEIIEH.
Jlabopamopnvie pabomul u onvimul
1. OnbITHI 1O OOHAPYKEHUIO JEUCTBUS CUII MOJIEKYIISIPHOTO MPUTSKESHHUS.
2. OmbITH IO BRIPANIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM HITH caxapa.
3. OmnbIThl O HAOTIOCHUIO TETIJIOBOT'O PACIIUPEHHUSI TA30B, KUAKOCTEH U TBEPIBIX TEIl.
4. OmnpeneneHue AaBJICHUS BO3AyXa B OaJUTOHE IIMPHUIIA.
5. OmbITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh JIaBIIEHUS BO3JyXa OT €ro o0bhéMa M HarpeBaHUs WIHU
OXJTQKICHUS.
6. IlpoBepka rumores3sl JUHEWHOM 3aBHCHUMOCTH JIMHBI CTONOMKA >KUIKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TeMIEepaTyphl.
7. Habmronenue u3MeHEHHS BHYTPEHHEW SHEpPruUM Tela B pe3yibTare TeIulonepenayd U padboTs
BHEIIIHUX CHUJI.
8. MHccnenoBanue sBieHUS TEIIOOOMEHA MPU CMEIIMBAHUM XOJIOAHON U TOpsAYEH BOJBI.
9. OmpenencHue KOMWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW TIPH TEIJIOOOMEHE ¢ HarpeThiM
METAJTMYECKUM LUIUHAPOM.
10. Omnpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.
11. UccnenoBanue nporecca HCIapeHHS.
12. Omnpenenenue OTHOCUTEIHHON BIAYKHOCTH BO3/1yXa.

13. Onpenenienre yIeIbHON TEIUIOTHI ILIABJICHHS JIba

Pa3zgen 7. DjaekTpuyecKkne i MATHUTHBIE SIBJICHUSA

Onexrpuszanus Tei. J[Ba pona anexkTpuueckux 3apsaoB. BzaumozelicTBue 3apskeHHbIX Tel. 3akoH Kynona
(3aBUCHUMOCTh CHJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TEN OT BEJIMYMHBI 3apsA/IOB U PACCTOSIHUS MEXKIY
TeJIaMHu).

Onekrpuueckoe none. Hanpsx€HHOCT 3nekTpudeckoro noss. [IpuHIun cynepno3unun 3aeKTpUIecKux
nosei (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenn »snexTpuueckux 3apsaoB. OJIEMEHTapHbIM 3iekTpuueckui 3apsa. CrpoeHue aroma.
IIpoBOAHMKY M TUAIEKTPUKU. 3aKOH COXPAHEHUS MIEKTPUUYECKOr0 3apsja.

DNEeKTpUUYECKU TOK. YCJIOBHS CYIIECTBOBAHUS 3JEKTPUUYECKOro TOKa. VICTOUHMKM MOCTOSHHOIO TOKA.
JIelcTBUS 3JIEKTPUUYECKOT0 TOKA (TEIJIOBOE, XUMUUECKOE, MAarHUTHOE). DIIEKTPUYECKUH TOK B XKHUJKOCTAX U
raszax.

Onexkrpuueckass wnenb. Cuia Toka. OnekTpuueckoe HampsbkeHue. COINpOTHBIEHHE TPOBOJHUKA.
VY aenpHOE compoTHBIIeHKE BenlecTBa. 3akoH Oma Juist ydyactka uenu. IlociaenoBarenbHoe U napaienbHOe
COEIMHEHHE MTPOBOIHUKOB.

PabGora m MOIIHOCTH 3JEKTpUYecKoro Toka. 3akoH JDxkoyms— JleHna. DieKTpUyecKHe ILenud u

MOTpeOUTENH IEKTPUUYECKOM 3Hepruu B ObITy. KopoTkoe 3ambikaHue.



ITocrossnHble MaruuThl. B3anmMoAeHCTBHE MOCTOSHHBIX MArHMTOB. MarHuTHoe Iojie. MarauTHOe Moe
3eMiu W ero 3HadyeHwe Juis Ku3HU Ha 3emse. OnbiT ODpcrena. MarHuTHOE MOJE 3JIEKTPUYECKOro TOKA.
[IpuMeHeHne »5JIEKTPOMarHUTOB B TEXHUKe. JlelicTBMe MarHUTHOrO MOJs Ha MPOBOAHUK C TOKOM.
DNEeKTPOABUTATEIb TIOCTOSTHHOTO TOKA. VIconp30BaHue JEKTPOIBUTATENICH B TEXHUUECKUX YCTPOMCTBAX U
Ha TPaHCIOpPTE.

Omnbitel @apanesi. SIBiaeHue saexkTpoMarHuTHOM uHAYKIUU. [IpaBmiio JleHma. DiekTporeneparop.
CrocoObl TONy4YEeHUS] DIEKTPUUECKOM SHEpPruu. ODJNEKTPOCTAHIIMM Ha BO30OHOBISEMBIX HCTOYHHKAX
SHEPTHH.

Hemoncmpayuu

1. DnexTtpusanus Tem.

JIBa pona 3JIEKTPUUYECKUX 3aPsJI0B U B3aMMOACHCTBUE 3apSyKEHHBIX TEJl.
YeTpoicTBO U AEUCTBUE DIIEKTPOCKOIIA.

DJIeKTpOCTaTHYECKAsT MHIYKIIHS.

3aKOH COXpaHEHUS AIEKTPUUECKHUX 3aps/I0B.

[IpoBOTHUKY U TUATIEKTPUKH.

MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO TTOJIA.

W CcTOYHHKN OCTOSIHHOT'O TOKA.
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JIeNCTBHS DIIEKTPUYECKOr O TOKA.

[y
o

. DIEKTPUYECKUMN TOK B KUJIKOCTH.

[
[

. 1'a30BbIi1 pa3ps.

[EY
N

. I3MepeHnune Cuitbl TOKa aMIepMeETPOM.

=
w

. MI3mepeHnue 351eKTpruuecKoro HanpsyKeHUs: BOJIIbTMETPOM.

[EEN
N

. PeocTar u Mara3uH conpoTHBIICHU.

=
(@)

. BzaumoeiicTB1E OCTOSHHBIX MarHUTOB.

[ERY
»

. MOI[GJ'II/IpOBaHI/Ie HCBO3MOXHOCTH pa3JCJICHUA IMOJIFOCOB MaruuTa.

o
\‘

. MO,Z[eJ'II/IpOBaHI/Ie MarHUTHBIX IOJEH MOCTOSHHBIX MarHUTOB.

[ERY
[00]

. OnpIT Opcrena.

=
(o)

. MarsuTHoe IoJIe TOKA. QHCKTpOMaFHI/IT.

N
o

. JleiicTBME MarHUTHOIO TOJISl HA MPOBOJIHUK C TOKOM.

N
[

. BHCKTpOI[BI/IFaTeHL IIOCTOAHHOI'O TOKA.

N
N

. MccnenoBanue siBICHUS IEKTPOMArHUTHOW WHIYKITHH.
23. OnbiTel Dapaest.
24. 3aBHCHMOCTbH HAIIPaBJICHUS HHYKIIMOHHOTO TOKA OT YCIIOBUH €r0 BOSHHKHOBCHHS.
25. DIeKTporeHepaTop MoCTOSHHOIO TOKA.
Jlabopamopuvie pabomot u onvimul
1. OmubITHI MO HAOTIOACHUIO DIIEKTPU3ALNN T HHIYKIIUEH U ITPH COTPHUKOCHOBEHUH.

2. I/ICCHC,Z[OBaHI/IC HCfICTBPISI QJICKTPHUYECCKOTIO IMOJISI Ha TPOBOJAHUKH U TUBJICKTPUKHU.



COopka u mpoBepka padOThI ATEKTPUUECKOM 1T MOCTOSHHOTO TOKA.
W3mepenue u peryimpoBaHue CUIIbI TOKA.

I/I3MepeHI/IC U pEryjinpoOBaHUC HAIIPSIKCHUS.

I e

HccnenoBanne 3aBUCUMOCTH CHITBI TOKA, MYIIETO Y€pe3 PE3UCTOpP, OT COMPOTUBIICHUS PE3UCTOpPA U

HanpsDKEHUs Ha Pe3UCTope.

7. OmnbITBI, NEMOHCTPHPYIOIINE 3aBUCHMOCTH AJIEKTPHYECKOrO CONMPOTHBIICHUS TPOBOJHUKA OT €ro
JUTUHBI, TIJIOIIA/IM ITONEPEeYHOr0 CeUEeHUsI U MaTepHara.

8. TlpoBepka mpaBuiia CIIOKEHUS HAPSDKEHHUH MTPH TIOCIIEI0BATEIIEHOM COSIMHEHUH JIBYX PE3HUCTOPOB.

9. Tlposepka npaBuiia Ajsl CUIIbI TOKA MPU MapajlIeIbHOM CO€ANHEHUH PE3UCTOPOB.

10. Ompenenenrie pabOTHI AIEKTPUYECKOT'O TOKA, HIYIIETO Yepe3 Pe3UCTOp.

11. OnpeneneHnue MOIUTHOCTH 3JIEKTPUUECKOTr0 TOKA, BBIACTSAEMO Ha PE3UCTOpE.

12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, HYIIETO Yepe3 JIaMIIOUKY, OT HaNpsHKeHUs Ha HEel.

13. Onpenenenne KIIJI HarpeBarens.

14. UccnenoBaHre MarHUTHOT'O B3aUMOJICUCTBUS TIOCTOSIHHBIX MarHUTOB.

15. M3ydeHue MarHUTHOTO TOJISI IOCTOSTHHBIX MarHUTOB TIPU UX OOBEMHEHUU U Pa3/ICIICHUH.

16. UccnenoBanue NeiicTBUS SIEKTPUIECKOrO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCHMOCTD CHIIBI B3aUMOJICHCTBHS KaTYIIKH C TOKOM U MarHWTa OT
CHJIBI TOKA U HAIIPaBJICHUS TOKA B KAaTYIIKE.

18. U3ydeHue neiicTBUSI MAarHUTHOTO TOJISI HA MTPOBOIHUK C TOKOM.

19. KoHctpyupoBanue u u3yuyeHue paboThl AJIEKTPOABUTATENS.

20. Nsmepenne KI1/1 anekTpoaBuraTeIbHON YCTAaHOBKH.

21. OmpITBI N0 MCCIEIOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HHIYKIMH: HCCIECJAOBAaHHE H3MEHEHUI

3HAYCHUA U HAITPABJICHHUA WHAYKIIMOHHOI'O TOKA.

9 KJIACC

Pa3znea 8. Mexannueckue siBjaeHusg MexaHu4yecKkoe IBHKEHHUe.

MarepuanbHass Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh MEXAHWUYECKOr O JBUKEHHsS. PaBHOMepHOE
npsIMOJIMHEHOe JBHkeHue. HepaBHomepHoe mpsaMonuHeiiHoe aBuxkeHue. CpeaHss M MIHOBEHHas
CKOpOCTb T€Jla TP HEPABHOMEPHOM JBUKCHUHU.

Yckopenue. PaBHoyckopeHHOE npsiMonnHeiiHoe ABrxkeHue. CBoOoaHoe nagaenue. OnbITh [ anumnes.

PaBHOMepHOEe nBIKEHHE 10 OKpykHOCTH. llepwoxg m uacrtora oOpamieHus. JIuHelHas W yrioBas
CcKopocTH. LleHTpocTpeMuTenbHOE YCKOPEHUE.

IlepBb1it 3axkoH Herorona. Bropoi 3akoH Herotona. Tperuit 3akon Herotona. IIpunnun cynepnosuuun
CHIL
Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TPEHUS CKOJIBKEHUS, CHIIa TPEHUS TTOKOsI, IPYTHUE BUIBI

TpPEHHUSI.



Cuna TSHKECTH Y 3aKOH BCEMHPHOT'O TATOTEHUS. YCKOpeHHE CBOOOMHOTO MaAeHus. [[BMKEHHE TIaHEeT
Bokpyr Comuna (MC). [lepBas kocMuueckasi CKOpocTb. HeBECOMOCTh U TIEpeTpy3KH.

PaBHOBecue warepuanbHOil Touku. AOcomoTHO TBEpAoe Teno. PaBHOBecme TBEpAOro Tema ¢
3aKpEIIEHHON OChIO BpalleHus. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsc Tena. M3menenue umnynbca. Mmmynbe cuiibl. 3aKOH COXpaHEHUsI MMITylbca. PeakTUBHOE
nekenue (MC).

Mexannyeckast pabota 1 MOITHOCTb. PaboTa cui TsHKeCTH, ypyrocTd, TpeHus: CBa3b SHEpruu U paboThl
[ToreHumanbHas 3HEpPrus Teia, MOIHITOrNO HaJ MOBEPXHOCTHIO 3eMid. lloTeHuuanbHas SHEPrusi CxKATOU
npyxunbl. Kunernueckas sueprus. Teopema 0 KHHETUUECKON SHEPTUH. 3aKOH COXPAaHEHHS] MEXaHUYECKOH
SHEPIUU.

Hemoncmpayuu
1. HaGnroneHue MexaHUYECKOT O JABUKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TE OTCUETA.
2. CpaBHeHue TyTed W TPACKTOPUHN ABMKEHUS OJHOTO U TOTO K€ Tella OTHOCHUTENbHO pPa3HbIX Tell
oTcyéra.
N3mepenne cKkopoCTH U yCKOPEHHUSI IPSMOIMHENHOT O IBUKEHUSI.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOIO IBUKEHMUS.

HaGmronenue nBuKeHuUs Tena mo OKpy>KHOCTH.
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HabGmioienne MexaHWUYeCKUX SIBICHHM, MPOMCXOAAIUX B cucreMe orcuéta «Tenmexkay mpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCUTEIBHO KaOMHEeTa (PU3MKH.
7. 3aBHCUMOCTb YCKOPEHHUS Tella OT MACChl TeNla U ISHCTBYIOIIEeH Ha HEro CUJIbI.
8. HaOmroneHne paBeHCTBA CHJI TP B3aMMOACHCTBUH TEIL.
9. H3meHeHue Beca Teja IPH YCKOPEHHOM JIBUKECHUH.
10. Iepenaua umIryabca MpH B3aUMOACHCTBUH TEIL.
11. IIpeoOpa3oBaHusi SHEPTUU IPU B3aUMOAEHCTBUH TeJl.
12. CoxpaHeHre UMITYIJIbCa IPH HEYIIPYT'OM B3aUMOJICHCTBHH.
13. CoxpaHeHue UMITyJIbca IPH A0COTIOTHO YIPYroM B3aUMOJICHCTBUU.
14. HabnroeHre peakTUBHOTO IBUKEHUS.
15. CoxpaHeHue MeXaHUYECKOI HEPruM MpH CBOOOHOM MaICHUH.
16. CoxpaHeHue MEXaHUYECKON SHEPTUH MPH JIBUKECHUH TeJa MO ICHCTBUEM MPY>KUHBI.
Jlabopamopuwsie padomut u onvimaol
1. KoHcTpyupoBaHue TpakTa Jjsl pa3roHa U JalbHEHIIEro paBHOMEPHOIO JIBWKEHUS IapUKa WK
TEJICIKKH.
2. Ompenenenue cpenHeil CKOPOCTH CKONBXKEHHS Opycka WM ABIDKEHHS MIapHKa MO HAKIOHHOH
IIJIOCKOCTH.
3. Ompenenenne yCKOpEHHs TeJla PU paBHOYCKOPEHHOM JIBUKEHUU 10 HAKIIOHHOW TIOCKOCTH.
4. HccnenoBaHue 3aBUCHUMOCTH IYTH OT BPEMEHHU NPU PABHOYCKOPEHHOM [BM)KEHUHU 0€3 HadajabHOM

CKOPOCTH.
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10.

11.

IIpoBepka THUIOTE3bI: €CIM NPU PABHOYCKOPEHHOM [JBM)KEHUU O€3 Ha4yaJbHOW CKOPOCTH MYyTH
OTHOCSITCS] KaK psii HEYETHBIX YHCEIT, TO COOTBETCTBYIOLINE IPOMEXYTKH BPEMEHU OJMHAKOBHI.
HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHUS CKOJIBKEHUS OT CUJIbl HOPMAJIbHOT'O JIaBJICHUSI.
Omnpenenenre Ko3ppuueHTa TPEHUs CKOIbXKEHUS.

Omnpenenenune xECTKOCTH MPYKHUHBI.

Omnpenenenrue pabOTHl CUJIBI TPEHHS MPH PABHOMEPHOM JBHKCHUHU Tela IO TOPU30HTAIBHOU
MIOBEPXHOCTH.

Omnpenenenne pabOThI CHIIBI YIIPYTOCTH TPHU MOIBEME T'py3a C HCIOIH30BAHUEM HETOIBMKHOTO H
MOJIBMXKHOTO OJIOKOB.

N3ydenune 3aKkoHa COXpAHEHUS SHEPTHUH.

Pa3zngena 9. Mexannyeckue K0JI€0aHUSA M BOJHbI

KonebaTtenbpHoe JBHXKXCHHUC. OCHOBHBIE XApaKTCPUCTHUKH KoJIeOaHUMH: nepuona, 4acrora, amMIuIMTyaa.

MareMaTHuecKuil U IPY>KUHHBINA MasTHUKY. [IpeBparienne sHepruu mpu KoieObaTeIbHOM JBHKEHUH.

3aryxatomue konebanus. BeiHy)1eHHbIe KonieOanus. Pe3onaHc.

Mexanuueckue BoiHbl. CBoOMCTBa MexaHWueckux BOJH. [Ipo monbHBIE W morepedyHbie BOMHBL JjinHa

BOJIHBI M CKOPOCTh €€ pacmpocTpaHeHus. MeXxaHW4ecKHe BOJHBI B TBEPJIOM Teje, CEHCMUYECKHE BOJHBI

(MC).

3BYK.

I'poMkocTh 3ByKa 1 BbicoTa TOHA. OTpakeHue 3ByKa. MH(pa3Byk U yabTpa3ByK.

Hemoncmpayuu

1.
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Habmonenue xonebanuii Ten 1oy JeMCTBUEM CHIIBI TSKECTU U CHIIbI YIPYTOCTH.
Habnronenue koneGanuii rpy3a Ha HUTH M Ha IPYXKHUHE.

HaGnronenune BeIHYKIEHHBIX KOJICOaHUH U pe30HAHCA.

PacnpocTpanenue npogoJIbHBIX U MONEPEYHBIX BOIH (Ha MOJEIH).

Habnronenue 3aBHCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKHI1 pE30HaHC

JlaGopaTopHble padoThl U ONBITHI

o gk~ w nhoE

OmnpeneneHue 4acTOTHI U IEpHUO/IA KOJeOaHUH MaTeMaTUYeCKOI o MasTHUKA.

Omnpenenenre 4acToThl U epuojia KosiedaHuil Npy>KMHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH ITEPHO/Ia KOJIEOaHUH MMOIBEIIEHHOT O K HUTH I'py3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH MTEPHO/Ia KOJIeOaHUH MPYKUHHOTO MasTHUKA OT MAacChl Tpy3a.
ITpoBepka HE3aBUCMMOCTH Nepuoja KojaeOaHHii rpy3a, MOJBEIIEHHOr0 K HUTH, OT MacChl Ipy3a.
OmnbITH, JEMOHCTPHPYIOLINE 3aBUCUMOCTH IMEprosa KoieOaHWi MPYKMHHOI'O MasTHHKA OT MacChl
Ipy3a 1 )KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOTHOTO MaICHUS

Pasgea 10. DJeKTPOMATHUTHOE MO0JI€ H DJECKTPOMATHUTHHIE BOJTHBI




DNEKTPOMarHUTHOE TMOJe. DJIEKTPOMArHWTHBIC BONHBL. CBOICTBa 3MeKTpoMarHUTHBIX BonH I[llkama
3JIEKTPOMArHUTHBIX BOJH. Mcriob30BaHKEe 3IEKTPOMArHUTHBIX BOJIH /711 COTOBOM CBSI3H.
DnexTpoMarHuTHas npupoa ceeta. CKopocTh cBeTa. BomHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu
1. CpoiicTBa 3ME€KTPOMArHUTHBIX BOJIH.
2. BonHOBEIC CBOMCTBA CBETA.
Jlabopamopuwsie padomut u onvimaol

1. V3ydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIIBHOTO Tene(doHa.

Pa3gea 11. CBeToBbI€e IBJICHUSA

JlyueBast monens cBera. Mcrounuku cBera. [Ipsmonuueiinoe pacnipoctpanenue cgera. 3atMeHus ConHua
u Jlynsl. OTpaxenue ceera. [lockoe 3epkano. 3aKoH OTpaKEHUS CBETA.
[Ipenomnenue cBera. 3akoH TmpenomieHus cBeTa. [lomHoe BHYTpeHHee OTpakeHUE CBeETa.
Hcnonp30BaHuE MOIHOIO BHYTPEHHETO OTPaXKEHUS B ONITUYECKUX CBETOBO/IAX.
JIunza. Xox nyueid B muH3e. Onrtudeckas cucrema Qoroanmnapara, Mukpockora u Teneckona (MC). I'ma3
KaK onTH4eckas cucremMa. bin3opykocTs U 1anbHO30pKOCTb.
Paznoxenue Oenoro ceera B crnektp. OnbiTel HetoToHa. CriokeHHE CHEKTpaIbHBIX 1IBETOB. J(ucmepcus
CBeETa.
Hemoncmpayuu
[IpsiMonMHENHOE pacIpOCTPAHEHNE CBETA.
OTtpakeHne cBeTa.
[Tony4yenue n300pakeHU B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax..
[Ipenomnenue caera.
OnTuyeckuil CBETOBO.
Xon nydeid B cobuparomiei JuH3e.
Xog J1ydel B pacCenBaroLeH JIMH3E.

[Tonyuenue n300pakeHUN ¢ TOMOILBIO JIMH3.
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[Tpunuun neiictBus oroarnmnapara, MUKPOCKOINA U TEJIECKOINA.

10. Monens rna3za.

11. PaznoxxeHue 0enoro cBera B CIEKTP.

12. TToryuenue Genoro CBETA MPH CIOKEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopuuvie pabomot u onvimul

1. HccnenoBanue 3aBUCUMOCTH YIJla OTPa)KE€HUsI CBETOBOIO JIy4a OT yIJla NaJeHHUs.

2. H3yuyeHue XapaKTepUCTUK U300paKeHUsI IPeIMETa B INIOCKOM 3€pKaje.

3. HccnenoBaHue 3aBHCHMOCTH YIjla MPEJIOMIICHHSI CBETOBOrO JIyda OT yrja MHajJeHUs Ha TpaHHUIE
«BO3IYX —CTEKIION.

4. TlomydeHue U300paXxeHUH C MOMOILBIO COOMPAIOIIEH JTHH3HI.



5. Ompenenenne HOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JTNH3HI.
6. OmBITHI IO Pa3JI0KEHUIO OEITOT0 CBETA B CIICKTP.

7. OnbITHI IO BOCIIPpUATUIO OBETA IPCIMETOB IIPHU UX Ha6J'IIOI[eHI/II/I 4YCpe3 NBCTOBLIC (bPIJ'ILTpLI.

Pa3nea 12. KBaHTOBLIE SIBJICHUS

OmneiTel Pesepdopna u mmanerapHas Mozaenb aromMa. Mozens atoma bopa. Mcnyckanue u nornomieHue
cBeta aroMoM. KBaHThI. JInHeiuaTeie CIEKTPBI.
PamnoaktuBHOCTh. Anb(a, Oera W ramma-uznydeHus. CTpoeHHe aTOMHOro siapa. HykinoHHas Momens
aToMHOro sapa. M3oronsl. PagnoaktusHele npespaenus. Ilepuon nonypacnana aTOMHBIX s1ED.
SnepHble peakuuy. 3aKOHbI COXPAaHEHUS 3apsA10BOI0 M MAaCCOBOIO UMCEN. DHEPTUs CBSI3U aTOMHBIX SJEp.
CBs3b Macchl M sHepruu. Peakuuu cuntesa u aenenus suep. Mcrounuku suepruu Connua u 38é31 (MC).
SAnepnas sHepreruka. JlelicTBUs pavOaKTUBHBIX U3Ty4eHUH Ha kuBble opranu3msl (MC).
Jemoncmpayuu
CrieKTphl U37Ty4€HUs U TOTJIOIIEHUS.
CrekTpsbl pa3InyHbIX Ta30B.
CrnexTp Bogopoaa.

Hab6mronenue TpekoB B kamepe Buiibcona.
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Pabora cuéruyrka HOHU3UPYIOLINX U3ITYUYCHHH.
6. Perucrpanus u3iaydeHus IPUPOJAHBIX MUHEPATIOB U MTPOJYKTOB.
Jlabopamopusie padomut u onvimaol
1. HaGmoneHne CIUTONIHBIX U JIMHEHYATHIX CIIEKTPOB H3ITYUSHHS.
2. HccnenoBaHue TPEKOB: H3MEPEHHUE YHEPTUU YACTHUIIBI IO TOPMO3HOMY ITYTH (110 oTorpadusimM)io

3. H3mepenue paanoakTUBHOTO (OHA.

Iloemopumenvno-00600warouuil mooyio

[ToBTOpUTENHHO-0000MIAIONUI  MOAYNIb TpeJHAa3HAYeH s CHUCTeMaTH3alud U 000OIIeHUS
MPEAMETHOTO COJIEPKaHUs U OTbITA JEATETHFHOCTH, IPUOOPETEHHOTO MPU U3YYEHUH BCETO Kypca GU3HKH, a
TaKkKe JUid MOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K 3aMeHy MO (u3HKe A 00ydarolmxcs,
BBIOPABIIIHX ATOT YUEOHBIH MPEIMET.

[Ipn M3ydeHUH AaHHOTO MOMAYNS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BHUJBI JESITEIbHOCTH, HA OCHOBE
KOTOPBIX 00€CIeunBaeTCsl JOCTIKEHHUE TNPEIMETHBIX W METApPeIMETHBIX IUIAHHUPYEMBIX Pe3yJbTaTOB
o0yueHusi, popMHUpyeTCs €CTECTBEHHO- HayYyHasi TPAMOTHOCTh: OCBOCHHE HAayYHBIX METOJIOB MCCIIEeI0BaHUS
SBJICHUW TIPUPOIBI W TEXHHUKH, OBJIAJICHUE YMCHHSIMH OOBSACHATh (DHU3WUECKHUE SIBIICHUS, TPUMCHSS
MOJTy4YEHHBIC 3HAHUS, PEIIaTh 3aJa4y, B TOM YHCJIe KAaUeCTBEHHBIE U AKCIIEPUMEHTAIbHbIE.

[IpuHIKMNIHAIBHO NEATENLHOCTHBIA XapaKTep IaHHOIO pa3jielia peau3yercs 3a CU€T TOro, YTo yJariuecs

BBIIIOJIHAIOT 3aJaHts, B KOTOPBIX UM IIpEAJIaracTcs:



® Ha OCHOBE IOJTYYCHHBIX 3HAHUN pacro3HaBaTh U HAYYHO OOBSACHATH (DM3MUECKUE SIBIICHUS B
OKpY’Karolllel IpUpo/ie U MOBCEIHEBHON KHU3HU;

® WCIOJB30BaTh HAYYHBIC METOJMBI MCCIEIOBAHUS (PU3NUCCKUX SIBJICHUM, B TOM YHCJIE JJIsl POBEPKU
TUIOTE3 U TIOTYYSHHS TEOPETUUECKUX BBHIBOJIOB;

e OOBSACHATHL HAay4YHBIE OCHOBBI HauOoJiee BaXHBIX JIOCTHKEHUH COBPEMEHHBIX TEXHOJIOTHH,
HaIrpuMep, MPaKTUYECKOr0 UCIOJIb30BaHUs Pa3IMNYHbIX ICTOYHUKOB YHEPTUU Ha OCHOBE 3aKOHA Ipe-
BpaIllEHUs U COXPAHEHUSI BCEX U3BECTHBIX BUJIOB YHEPTHH.

Kaxgas w3 TeM maHHOrO paszfena BKIIOYAeT OHKCIEPUMEHTATbHOE HCCIeN0BaHHe O0O0OMIAI0IIEro
xapakrepa. Pa3zzen 3aBepuiaercst MpoBeI€HUEM TUArHOCTHYECKON M OLIEHOYHOM paboThl 3a KypC OCHOBHOM

IIKOJIBI.



INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATBI
N3yuenune yuebHOro mnpemvera «@Pu3nka Ha YPOBHE OCHOBHOTO oOOIIEro o0Opa3oBaHHsS JIOJHKHO
obecrneunBaTh JOCTHKEHHE OOYUYaIOIIUMUCS CIEAYIOIIUX JTUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX

pe3ynbTaTOB OCBOEHUS Y4eOHOrO IMpeaAMeTa.

JIMYHOCTHBIE PE3YJIBTATHI
Ilampuomuueckoe 6ocnumanue:.
® [POSIBJIEHHME HHTEpEca K UCTOPUHU U COBPEMEHHOMY COCTOSTHUIO POCCHIICKOM (pU3MUeCKOol HayKH;
® [IEHHOCTHOE OTHOIICHHE K JIOCTHKEHUSAM POCCUHCKUX YUEHBIX (DU3HUKOB.
I'pasicoanckoe u 0yxo6Ho-npagcmeennoe 6ocnumanue:
® TOTOBHOCTh K aKTMBHOMY YYaCTHIO B OOCYXJIEHHH OOIIECTBEHHO-3HAYUMBIX U 3TUYECKUX MPOOIeM,
CBSI3aHHBIX C IIPAKTUYECKUM IIPUMEHEHUEM JOCTHXKEHUN (PU3UKY;
® OCO3HaHHUE BaXXHOCTU MOPAJIbHO-3THUYECKHUX ITPUHLIUAIIOB B JEATEIBHOCTH YYEHOTO.
Icmemuueckoe 6ocnumanue:.
® BOCHPUATHE CTETHUYECKUX KayecTB (PM3MUECKON HAYKH: €€ TApMOHHUYHOTO ITOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, JIJAKOHUYHOCTH.
Ilennocmu nayunozo noznanus.
® OCO3HaHUE LEHHOCTH (PU3MYECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTa IMO3HaHHUS MHpA, OCHOBBI
pPa3BUTHUS TEXHOJIOTUH, BAJKHEUILIEH COCTABIISIIOLIEN KYJIbTYpHI;
® pa3BUTHUE HAyYHOH JII0OO3HATEIBHOCTH, HHTEPECca K UCCIIE0BATENIbCKOM NesITeIbHOCTH.
®opmupoBaHue KYJbTYPbI 310POBbSl M IMOLMOHAJIBLHOIO 0J1ATONOIYYH s :
® OCO3HaHWE LIEHHOCTH Oe3omacHOro obpa3a JKM3HM B COBPEMEHHOM TEXHOJIOTHYECKOM MHUDE,
BAKHOCTH TpaBuUil 0€30IacHOr0 MOBEJEHUS Ha TPaHCIOpPTE, Ha JOporax, C JJIEKTPUUYECKUM H
TEIJIOBBIM 000PY/I0BaHUEM B IOMAIITHUX YCIOBUSX;
e c(opMUPOBaHHOCTH HABbIKA Pe(ICKCHH, IPU3HAHKE CBOETO ITpaBa Ha OMIMOKY M TaKOro e IpaBa y
JPYroro 4einoBeKa.
Tpyoosoe éocnumanue:
® QaKTUBHOE Y4acTH€ B PEUICHMM NPAKTUYECKUX 3aJad (B pamMKax CEMbH, LIKOJBI, TOpoja, Kpas)
TEXHOJIOTUYECKOM M COLMAIBbHOW HANpaBICHHOCTH, TPEOYIOIIMX B TOM YHCIE U (PU3HUYECKHUX
3HAHU;
® MHTEpEeC K MPaKTHUECKOMY U3YUEHHUIO Ipodeccuil, CBSI3aHHbBIX C (PU3UKOM.

IKo0I0rHYecKoe BOCIUTAHHUE.



OpHEHTAalMs Ha TMpPUMEHEHUE (U3NYECKUX 3HAHWW Ui pemIeHHs 3ahad B OOJACTH OKpYKarolen
Cpelbl, INIAHUPOBAHUS ITIOCTYIIKOB U OLIEHKU UX BO3MOXHBIX ITOCJIEICTBUM IJISl OKPYKAIOILEN CPEJIbl;

OCO3HaHUE II00aJTHHOr0 XapaKkTepa HKOJIOTHIYECKUX MPOOJIEM U TTyTEH UX peIIeHHs.

Ananranus 00y4aoumerocsi K u3MeHSIIMMCsl YCJI0BUSIM COUMAJLHOM ¥ MPUPOJIHOM Cpeabl:

MOTPEOHOCTh BO B3aUMOJCHCTBUU TpPU BBINOJHEHUU HCCIEIOBAHUM U MPOEKTOB (PU3NYECKON
HAIPaBJICHHOCTH, OTKPHITOCTh OIBITY M 3HAHUSAM JIPYTHX;

ITIOBBIIIICHUC ypOBHfI CBOCI\/’I KOMIICTCHTHOCTHU qepes HpaKTI/I'-IeCKYIO JACATCIBbHOCTD,

MOTpeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHWM, B TOM 4Hcle (HOPMYIUPOBATh HJACU, TMOHSITHS,
TUTIOTE3BI O GU3UYECKUX OOBEKTaX M SIBJICHUSX;

oco3HaHUE 1e(PUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIETCHTHOCTEH B 00JIaCTH (PU3UKH;
IUIAHUPOBAHKME CBOCTO PA3BUTHS B IPUOOPETCHUH HOBBIX (PU3MUYCCKUX 3HAHMIA,

CTpeMJ'ICHI/IC aHaJ'II/ISI/IpOBaTI) 1 BBIABJIIATH B3aMMOCBS3U HpI/IpOI[I)I, O6HI€CTBa H DKOHOMHUKH, B TOM
YHCIIe C UCTIONIb30BaHUEM (DM3HUECKUX 3HAHUM;

OLIEHKAa CBOMX JEHCTBUN C y4y€TOM BIIMSHHUS HAa OKPYKAIOLIYIO CpEAy, BOSMOXKHBIX TJI00ATbHBIX

OCJIEICTBHH.

METAIIPEJMETHBIE PE3YJIbTATBI

y}lI/IBepcaJH)HLIe No3HaBaTeJbHbIE JelicCTBUS

ba3zoevie nocuueckue oeiicmeusn:

BBISIBJISITH M XapaKT€PU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUN);

YCTaHABIIMBAThH CYIIECTBEHHBIA MPU3HAK KIaccU(PHUKAINKI, OCHOBAHUS JJIsi 000OIICHNS 1 CPAaBHEHUS,
BBISIBJIAATH 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B pacCMaTpUBaeMbIX (DaKTaX, TAaHHBIX U HAOIFOICHUSX,
OTHOCALIUXCA K (1)I/I3I/I‘-IGCKI/IM SABJICHUAM,

BBISIBJIATh TIPUYMHHO-CIICJICTBEHHBIC CBS3M TPU HM3YYCHUU (PHU3MUCCKUX SBICHUH M TPOLIECCOB;
ACIaTb BBIBOABI C HMCIIOJIB30BAHUEM ACAYKTHBHBIX WU WHIAYKTHUBHBIX yMO3aKJ'IIO‘-I€HI/II\/JI, BBIIBUT'AaTh
THITOTE3bI O B3aUMOCBSI3SIX (PM3UUECKUX BEITHYHH;

CaMOCTOSTEIIFHO BBIOUPATH CIIOCO0 penieHus yaeOHOH (hrU3udeckoit 3a1aun (CpaBHEHUE HECKOIBKHIX
BapHaHTOB DEIICHUs, Bbl OOp HamOONee TMOIXOMAIIET0 C YYETOM CaMOCTOSITEILHO BBIICICHHBIX

KpUTEPUEB).

Bazoevie uccneoosamenvckue oeiicmeus.

HCIIOJIB30BATH BOITPOCHI KaK I/ICCJ'IGJIOBaTe.HI)CKI/If/'I HHCTPYMCHT IIO3HAHUA,

NpoBOAUTL IO CaMOCTOATCIBHO COCTABJICHHOMY IIJIaHY  OIIBIT, HECIIOKHBIN (I)I/I3I/IquKI/II\/'I
OKCIICPUMCHT, HEOOJIBIIIOE HUCCICA0BAaHUC (1)H3PILIGCKOFO SIBJICHUS

OLCHUBATh HA NPUMCHUMOCTb U JOCTOBCPHOCTDH I/IH(I)OpMaI_II/IIO, IMOJTYYCHHYIO B XOAC HUCCICAOBAHUA

HJIN DKCIICPUMCEHTA;



® CaMOCTOATENHHO (OpMyIHpPOBaTh OOOOIIEHUS H BBIBOJABI IO pe3yjibTaTaM TMPOBEAEHHOTO

Ha6J'IIO,I[eHI/I$I, OIlbITa, UCCIICAOBAHMU,

® [IPOrHO3MPOBATH BO3MOXKHOE JajbHEHIIee pa3BUTHE (PU3NUECKUX IMPOLIECCOB, a TAKXKE BBIIBUIATb

IPCAITOJIO0XKCHUSA 00 ux Pa3BUTHH B HOBBIX YCIIOBUAX U KOHTCKCTAX.

Paboma c ungpopmayueii:

¢ JIPUMCHATH PA3JIMYHBIC MCTOJAblI, THCTPYMCHTEI U 3aIlIPOChI IIPU IMOUCKE U 0T60pe I/IH(I)OpMaI_II/II/I Hnin

JAHHBIX ¢ yU4ETOM IIPETIOKEHHONW yaeOHO! (PM3HUECKOM 3a1a4H;

¢ JHAJIM3UPOBATH, CUCTEMATU3NPOBATH U UHTCPIIPETUPOBATH I/IH(I)OpMaI_II/II-O Pa3JIMYHbIX BUJOB U (l)OpM

MPEACTABJICHHS;

®  CaMOCTOSATEJIBHO BBHIOMPATh ONTUMAIBHYIO (POPMY MpeAcTaBIeHUs HHPOPMALUU U WILUTIOCTPUPOBATH

peliaeMble 3a/1a4 HE CII0XKHBIMU CXEMaMH, AMarpaMMaMy, HHOU rpaduKoi U MX KOMOMHAIUSAMHU.

YHuBepcajibHble KOMMYHHMKATHBHbIE 1eHCTBUSA

Obwenue.

B XOle OOCYXIEeHHUsi y4eOHOro Marepuaia, pe3ysbTaToB JIA0OPATOPHBIX pabOT U TMPOEKTOB
3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCY>KJaeMOW TE€Mbl M BBICKa3bIBaTh HICH, HAIlCJICHHBIE Ha
peleHue 3a1aum U MoJIep KaHue OJiaroKenaTeIbHOCTH OOIIeHHS

COINOCTABJIATh CBOU CYXJACHHUS C CYKJCHUSMH JAPYIHMX YYaCTHHUKOB JMaliora, OOHapyXHUBaTh
pa3yme U CXOJCTBO MO3UIINH;

BbIPAKATh CBOIO TOUYKY 3PCHUS B YCTHBIX U IIMCbMCHHBIX TCKCTAX;

NyOJIMYHO TPEICTABIATh PE3YJbTaThl BBIMOJIHEHHOTO0 (PH3MYECKOro OmbiTa (IKCIICPUMEHTA,

HCCTIEIOBAHMS, TIPOEKTA).

Coemecmmnasn oeamenbHocme (COmpyoHuU4ecmaeo):

MOHUMATh W HCIOJIB30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHAUBUAYAIbHOM pabOThl mpu
pelIeHnr KOHKPETHOM (pU3NYecKOol MPoOIeMbl;

MPUHUMATH L€ COBMECTHOU NEATETHbHOCTH, OPTaHU30BBIBATh ACUCTBUS MO €€ JOCTHIKEHUIO:
pactipenensaT ponH, O0OCYXKIaTh MPOIECCHl M PEe3YIbTaThl COBMECTHOW paboThl; 0000mIaTh
MHEHHUS HECKOJIbKUX JTFONICH;

BBITIOJTHATH CBOIO YacTh pa0OThI, JOCTHTas KAYeCTBEHHOTO pe3yibTaTa Mo CBOEMY HampaBIeHUIO
Y KOOPJIMHUPYS CBOM JICUCTBUS C IPYTUMH YJIC€HAMH KOMaH/IbI;

OLICHMBATh KA4YeCTBO CBOEro BKJIQJa B OOMUN TPOAYKT IO KPHUTEPHUSM, CAMOCTOSTEIHHO

chOopMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

YHuBepcaibHbIe peryJssTHBHbIE e CTBUSA

Camoopzanuwuuﬂ:



BBISIBJIATH MPOOJIEMBI B KM3HEHHBIX U YYEOHBIX CHUTYalHAX, TPEOYIOUIHNX I peleHus (U3NIECKUX
3HAHWM;

OPUEHTHPOBAThCSI B PA3IMUHBIX [OAXOJaX MPHUHATHS pelleHUuN (MHIMBUIyalbHOE, MPUHATHE
peleHys B IpyIe, IPUHATHE PellieHUi rpymnnoil);

CaMOCTOSTENIbHO COCTaBJISATh aIrOPUTM pelIeHHs (U3MUECKON 3ajjaud WIM TUIaHa UCCIEeI0BaHUs C
y4€TOM HMMEIOLIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTh IpeiaracMble
BAPUAHTHI PEILICHUN;

ACJIaThb BI>I60p u 6paTL OTBCTCTBCHHOCTD 34 PCIICHUC.

Camoxonmpons (pegpnexcusn):

J1aBaTh aJIeKBATHYIO OLIEHKY CUTYallMH U MpeJylaraTh IiaH e€ N3MEHEHHUS;

OOBSICHATH MPUYHMHBI JOCTHKEHUS (HE TOCTHIKECHHUS) PEe3yJabTaTOB NESTEIbHOCTH, JaBaTh OLEHKY
pUOOPETEHHOMY OIIBITY;

BHOCHTBH KOPPEKTHBBI B ICSTEIBHOCTH (B TOM YHCIIE B XOJ BHIIOTHEHHS (PU3NIECKOTO HCCIIEI0BAHUS
WIA TPOEKTAa) HAa OCHOBE HOBBIX OOCTOSATENHCTB, W3MEHUBLIMXCS CHUTYallMid, YCTaHOBJIEHHBIX
OMINOOK, BO3HUKIIUX TPYIHOCTEH;

OLCHUBATHL COOTBCTCTBHUEC PE3YyJIbTAaTa LECIN U YCIIOBUAM.

3M0uu0HaJleblﬁ UHmMen1eKkm:

CTaBUTb ce0s Ha MECTO JPYroro 4ejaoBeKa B XOJE Cllopa WIM IUCKYCCHM Ha HAy4YHYI TEMY,

IMOHUMAaThb MOTHBBI, HAMCPCHUS U JIOTUKY APYTOIO.

Ilpunamue cebsa u opyzux:

NPU3HABATH CBOE MpPaBO Ha OMIMOKY NMpH PEUIeHWH (PU3MYECKHX 3a7ady WIM B YTBEpXKICHHUSIX Ha

HAay4YHbIE TEMBI U TAKOE K€ MPABO APYTOro.

MNPEAMETHBIE PE3YJIBTATHBI

7 KJIACC

[IpenMeTHbIe pe3ynbTaThl HA 0A30BOM YPOBHE JOJIKHBI OTpaxkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOIIHUXCS

YMEHHII:

HUCIIOJIB30BAaTh ITOHATUS: (1)I/I3I/I'-I€CKI/I€ 1 XUMHUYCCKHUC SIBJICHUA, Ha6J'IIO)ICHI/Ie, OKCIICPUMCHT, MOJCIIb,
TUIOTE3a; €IUHUIBI (U3NYECKUX BEIMYUH; aTOM, MOJIEKYyJNla, arperatHble COCTOSHUSI BEIECTBa
(TBEpmoe, KHAKOE, ra3000pa3HOE); MEXaHWYECKOe BIKEHHE (paBHOMEPHOE, HEpPaBHOMEPHOE,
MPSIMOJTMHEHHOE), TPACKTOpPHs, paBHOACUCTBYMOMAs cwi, aedopmanms (ynpyras, IacTU4eckas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IBI;

pasnuyath siBieHus (auddy3us; TenaoBoe NBMKEHUE YACTUIl BEIIECTBA; PABHOMEPHOE JBUKCHHE;
HCPAaBHOMCPHOC JBWIKCHUC, MHHCPLUA, BSaHMOHeﬁCTBHe TCJI; PAaBHOBECUC TBép)II)IX T€JI1 C

SaKpCHHéHHOﬁ OCBhbIO BpalllCHHA; IICpCaavda HdaBJICHUS TBépI[BIMI/I TCIaMH1, KHUIAKOCTAMU M Ira3aMu,



aTMoc(epHOe JaBJICHUE; TUIABAHUE TEIl; MPEBPALICHUS MEXaHUYECKOH YHEPrHM) MO OMHUCAHHIO UX
XapaKTEepHBIX CBOMCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLIMX JaHHOE (PU3NYECKOE SBICHUE;
pacrio3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3MUYECKHX SIBICHUH B OKPY)KAIOLIEM MHpE, B TOM YHCIIE
¢u3nyeckue s[BIEHUS B MPUPOAE: MPUMEPHl ABMKEHHS C Pa3IMYHBIMM CKOPOCTSMH B KHMBOH U
HEXHUBOW TpUpOJe; NEWCTBUE CHIIBI TPEHHUS B TPUPOAE U TEXHUKE; BIUSHHE aTMOC(EepHOro
JIABJICHUsI HA JKUBOW OpraHW3M; IUIaBaHUE PbIO; pblyaru B TeJE YEJIOBEKAa; IPU ITOM IEPEBOIUTH
MPAKTUYECKYI0 3a/ady B Yy4eOHYI0, BBLIENATH CYIIECTBEHHBIE CBOMCTBA/MPU3HAKU (UZNUECKUX
SIBJICHUH;

OIUCHIBATh M3YYECHHBIC CBOWCTBA TNl M (PpU3MUECKUE SBICHMSA, HCIONb3Ys (DU3UUYECKHE BETUUHUHBI
(mMacca, 00bEM, MIIOTHOCTh BEILECTBA, BPEMs, MMyTh, CKOPOCTb, CPEIHAS CKOPOCTh, CUJIA YIIPYrOCTH,
CHJIa TSDKECTH, BEC TEJa, CUJIa TPEHMSI, TaBIeHHE (TBEPAOro Tena, KUAKOCTH, ra3a), BHITAIKMBAIOIIAs
cujla, MexaHuuyeckass paboTa, MOLIHOCTb, IUIEYO CUJIbI, MOMEHT CHJIbI, KO3((UIUEHT MOJIE3HOrO
NEUCTBUSI MEXaHU3MOB, KMHETHYECKAas M IOTEHLMAJIbHAs SHEPIUs); NPU ONUCAHUM IPaBUIBHO
TPaKTOBaTh (GU3NYECKUI CMBICI UCIIOJIB3YEMBIX BETUYMH, UX 0003HAYEHUS U €UHUIIBI PU3NIECKUX
BEJIMYUH, HAXOAUTh (OPMYJbI, CBSA3BIBAIOIIME JAHHYIO (U3UYECKYIO BEJIMYMHY C JIPYTUMHU
BEJIMYMHAMU, CTPOUTD I'paUKU U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3MUECKHE SIBICHUS M MPOLECCHl, UCTIONb3Ys MPaBUiIa CIOKECHUS
cun (BIOJL OAHOW TpsiMoid), 3aKoH ['yka, 3akoH Ilackans, 3akoH Apxumesa, IPaBUIO PaBHOBECHS
pbruara (610Ka), «30J0TO€ MPABUIIO» MEXAHHWKH, 3aKOH COXPAHEHUS MEXaHWYECKON SHEpruu; Impu
3TOM J1aBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTEMaTHUYECKOE BhIPAKECHHUE;
O0BSACHATH (pU3MUECKHE SIBICHUS, IPOLIECCHl M CBOWCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE CHUTyallui
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IPUYUHHO-CIECICTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHHe u3 1-2 TOrmuecKux 1maros ¢ onopoi Ha 1-2 u3y4yeHHbIX CBOWCTBA (PU3MUECKUX SBICHUH,
¢u3NUecKuX 3aKOHAa WJIM 3aKOHOMEPHOCTU;—pellaTh pacuéTHele 3agauud B 1—2 jgelcTBud,
UCTOJb3Ys 3aKOHBI U (POPMYJIBI, CBS3BIBAIOIINE (PU3NUECKUE BETMYMHBI: HA OCHOBE aHAIN3a YCIOBHS
3aaud 3alUChIBaTh KPAaTKOE YCIOBUE, MOJCTaBIATh (U3MUecKHe BEIUYUHBI B (HOPMYIBI U
MPOBOJUTH PAcUEThI, HAXOAUTH CIIPABOYHbIC JaHHbIE, HEOOXOAUMBIE JJIS pEIIeHuUs 33/1a4, OLEHUBATh
PEATHUCTUYHOCTh OJIYYCHHOU (PU3UUECKON BETUYNHBI,

pacrio3HaBath MpoOIeMbl, KOTOPIE MOXHO PEIIUTh IPU HOMOILIH (PU3HMUECKUX METOAOB; B ONTMCAHUU
UCCIIEIOBAaHMsT  BBLACIATH  NPOBEpSIEMOE  MpPEAINoJoKeHWe  (TMIoTe3y),  pa3iudaTb U
MHTEPIPETHUPOBATH MOJTYUYECHHBIH pe3ybTaT, HAXOAUTh OMIMOKM B XOZE OMbITa, JeNaTh BHIBOJBI 110
€ro pe3yJIbTaTaM;

IPOBOJIUTH OMNBITBI 1O HAOMIOACHUIO (DU3MYECKUX SBICHUM HIM (U3NYECKUX CBOMCTB TeI:
(dopMynupoBaTh NpOBEpsEMbIE NpPEI IONOKEHHUS, COOUPATh YCTAaHOBKY W3 MPEATI0KEHHOrO

000pyOBaHUs, 3aMMCHIBATH XOJI OIBITA H (DOPMYIUPOBATH BHIBOJIBL;



BBITOJIHATH MPSMBIE U3MEPEHUS PACCTOSIHUSA, BPEMEHH, MacChl Tella, 00bEMa, CHITBI U TEMIIEpaTyphI C
HCIOJIb30BAaHUEM aHAJIOIOBBIX U IIM(POBHIX NMPUOOPOB; 3aMUCHIBAThH [1OKa3aHUs IPUOOPOB C yUETOM
3aJJaHHOW aOCOJIFOTHOW MOTPEIIHOCTH U3MEPEHHI;

IPOBOJUTH MCCIEIOBAHWE 3aBUCUMOCTH OJHOM  (M3MYECKOH BEJIMYMHBI OT JApYyrod ¢
WCTIOJNIb30BaHUEM TPSMBIX H3MEPEHHH (3aBHCHMOCTH IYTH PABHOMEPHO IBMXKYIIETOCS Tella OT
BPEMEHHU [JBW)KEHHUS TeNla; CUJIbl TPEHHUS CKOJBbXEHUS OT Beca Teja, KadecTBa 00pabOTKH
MOBEPXHOCTEH TeT M HE3aBHCUMOCTH CHJIBl TPEHUS OT IUIOMIATH COMPUKOCHOBEHHS TEN; CHJIBI
YIPYroCTH OT yJUIMHEHUsI IPYXHUHBI; BBITAIKMBAIOLIEH CHUIIBI OT 00bEMA MOrpyKEHHON YacTu Tena U
OT IUJIOTHOCTH JKUJIKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Tela, OT TIJIIYOMHBI, Ha KOTOPYIO
MOrPY’KEHO TEJI0; YCIIOBHM IIaBaHMs TeJl, YCIOBUI paBHOBECHUS pbluara M OJOKOB); y4acTBOBaTh B
IUTAHUPOBAaHUM Y4EOHOTO HCCIeIOBaHUsA, COOMpPATh YCTAHOBKY U BBINOJHATH M3MEPEHHs, CIEeIys
IIPEUI0KEHHOMY IUIaHy, (PMKCUPOBATh PE3y/IbTaThl IOIYYEHHONW 3aBUCUMOCTH (PU3NUECKUX BEIUYNH
B BUJIC IIPEUIOKEHHBIX TaOIMI U TPa(UKOB, 1e1aTh BHIBOBI 110 pe3yJibTaTaM UCCIIEI0BaHMS;
IIPOBOJUTh KOCBEHHBIE H3MEpPEHMsS (PU3UUECKUX BEIWYMH (IJIOTHOCTh BEIIECTBA >KUIKOCTU U
TBEPIOrO TeJa; CUjla TPEHUS CKOJIBKEHHUS; TaBICHUE BO3/IyXa; BHITAIKUBAIOLIAs CUJIA, ICHCTBYIOIIAs
Ha TOrpyXEHHOE B KMJKOCTb TeJIO; KO3()(PUIMEHT IONEe3HOro AEHCTBUS MPOCTBIX MEXaHU3MOB),
clieysl PeaIoKEHHOM WHCTPYKIMU: TIPU BBIOJTHEHUH U3MEPEHUI cOOMpaTh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY M BBIYUCIISITh 3HAUEHNUE UCKOMOW BEITMUYUHBI;

coOMI0aTh TpaBUiIa TEXHUKU O€30MacHOCTH MpH paboTe ¢ J1abOpaTOPHBIM 00O0pYAOBaHHEM; —
yKa3bplBaTh NPUHUUIBl JACHCTBUS TNPUOOPOB M TEXHUYECKUX YCTPOWCTB: BEChl, TEPMOMETP,
JMHAMOMETp, COOOILAIOLINECS CO CyHAbl, OapoMeTp, phlyar, MOJBUKHBI W HEMOIBUKHBIN OJIOK,
HaKJIOHHAs IIOCKOCTB;

XapaKTepU30BaTh MPUHLUIIBI ACHCTBHS W3Y4EHHBIX MPHOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOii
Ha UX ONHUCAaHUA (B TOM YHCIIE: MOJIIMIHUKH, YCTPOMCTBO BOJOIPOBO/A, T'MIPABIMUECKUI Ipecc,
MaHOMETp, BBICOTOMED, IMOPIIHEBOI HACOC, ApEOMETP), UCIIONb3Ysl 3HAHUS O CBOMCTBAX (PH3UUECKUX
ABJICHUH 1 HEOOXOAUMBbIE (PU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

NPUBOAUTH TNPHUMEPHl / HAXOOUTh HWHGPOPMAIUIO O MPHUMEPAX MPAKTUYECKOrO HCIOIb30BAHUS
¢u3nyeckux 3HaHUN B MOBCEAHEBHOM >KM3HM IJIs oOecredyeHus: 0e30MacHOCTH NMpH OOpaLIeHUHU C
npubopaMu W TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHUS 300POBb U COOMIONEHHUS HOPM
9KOJIOTMYECKOr0 MOBEJICHUSI B OKPYKaIOLIEeH cpene;

OCYIIECTBIISAITH OTOOP MCTOYHUKOB MH(pOpManuu B ceTd VIHTEpHET B COOTBETCTBUU C 3aJlaHHBIM
MIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIUXCS 3HAaHUH U MyTEM CpaBHEHHS pa3IMYHbIX HCTOUHHKOB
BBIJICNIATH HH(POPMAITUIO, KOTOpast ABISETCS MPOTHBOPEUYNBON MIIM MOXKET OBITh HEIOCTOBEPHOM;
MCIOJIb30BaTh MPH BBINOJHEHUH Y4eOHBIX 3aJJaHUN Hay4HO-TIOMYJISPHYIO JINTEPATypy (PU3NUECKOro
COZICp)KaHUsI, CIIPaBOYHBIE MaTepHajbl, pecypcbl ceTu VHTepHeT, BianeTp NpuéMaMH KOH-

CIIEKTHPOBAHU TEKCTa, IpeoOpa3oBaHus HHPOPMAIIMU U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO;



co3/1aBaTh COOCTBEHHBIC KPAaTKHUE MUChMEHHBIC U YCTHBIC COOOIICHHSI HA OCHOBE 2—3 MCTOYHHKOB
nHpopMaruu (PU3NIECKOro COASPKaHMSA, B TOM YHCJIE MYyOJUYHO JeNaTh KpaTKUe COOOIIEHUS O
pe3yabTaTax MPOEKTOB WU Y4EOHBIX UCCIIEIOBAHUN; IPU 3TOM IPAMOTHO MCIOJIb30BAaTh U3y4ECHHBIN
MOHSATUHHBIN anmapar Kypca (GU3UKH, COMPOBOXKIAThH BBICTYIIJICHUE TTPE3EHTAIIUCH;

IIPY BBITIOTHEHUHM YYEOHBIX MPOEKTOB M HCCIICNOBAHUN pacmpeleNaTh OOS3aHHOCTH B TPYIIE B
COOTBETCTBUH C IOCTABJICHHLIMHU 3aJadyaMH, CICAUTh 3a BBIINOJHEHHUEM IIJIaHA NEHCTBUM, aJeKBaTHO
OLICHUBATh COOCTBEHHBIN BKJIAJ B JIEATEILHOCTh TPYIIIBI; BBICTPAWBAaTh KOMMYHUKATHBHOE

B3aMMOJICICTBHE, YUUTHIBAsE MHEHHUE OKPYKAIOIINUX

8 KJIACC

[TpenmerHble pe3yabTaThl Ha 6A30BOM YPOBHE JOJDKHBI OTpakaTb c(hOPMUPOBAHHOCTH y OOYYAIOLIUXCS

YMEHHM:

HCIIOJb30BaTh IOHATHS: Macca M pPa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHHUE AaTOMOB U MOJIEKYI,
arperaTHble COCTOSIHUS BELIECTBA, KPUCTAUIMYECKUE U aMOp(HbIE Tea, HACHIILICHHBI U HEHachl-
LICHHBI Tap, BJIAXKHOCTb BO31yXa; TEMIIEpaTypa, BHYTPEHHsSISI SHEprus, TEIUIOBOW JBUIATEINb;
AJIEMEHTapHbIN JJIEKTPUUYECKUN 3apsfll, SJEKTPUUECKOe II0Jie, TMPOBOJHUKUA U JUDJIEKTPHKH,
MIOCTOSIHHBIN JIEKTPUYECKHUM TOK, MATHUTHOE I10JIE;

pasnuyath sBIEHHUA (TEIJIOBOE pACIHIMpPEHHE/CKATHE, TeIUloNepeiada, TEIJIOBOE paBHOBECHE,
CMauuBaHUE, KallWJUIAPHBIE SBIICHUS, HCIApPEHHE, KOHJEHCAlUs, IUIABJIEHUE, KPUCTAJUIM3ALMUS
(oTBepneBaHUE), KUIIEHUE, Teronepenaya (TEMJIONPOBOAHOCTh, KOHBEKIHUS, U3Iy4EHUE);
AJIEKTpU3alUsl  TeJl, B3aUMOJCHCTBUE 3apsoB, JEHCTBUSA D3JIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHME, B3aMMOJCHCTBME MAarHMTOB, JEHCTBME MAarHUTHOIO IOJII HAa MPOBOJAHUK C TOKOM,
JJIEKTPOMAarHUTHAasi MHAYKLMS) 1O ONMCAHUI0 MX XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JJaHHOE (pU3MUecKoe SBJICHHUE;

pacrio3HaBaTh MPOSBICHUE M3YYCHHBIX (DPU3MUYECKHX SIBICHUH B OKPY)KAIOLIEM MHpE, B TOM YHCIIE
¢bu3nyeckue sIBICHUS B NIPUPOZE: IOBEPXHOCTHOE HATSIKEHNUE U KalMJUIAPHBIC SBJICHUS B IPUPOJE,
KpHUCTaJUIbl B Mpupojie, usnydyenne ConHla, 3aMep3aHue BoJoEMOB, MOpCKUEe OpHu3bl, 00pa3oBaHUE
poChl, TymMaHa, HHEs, CHera; JJIEKTPUYECKHE SBJIEHHUS B arMocdepe, AJIEKTPUYECTBO KHUBBIX
OpPraHM3MOB; MarHUTHOE Moje 3eMid, Apeid MoNo COB, pOJb MAarHUTHOI'O MOJS JJIS JKU3HM Ha
3emiie, MOJNIPHOE CHUSHUE; MPU 3TOM NEPEBOAUTH MPAKTHYECKYIO 3a7adyy B y4eOHYIO, BBIIEISTH
CYILIECTBEHHbIE CBOMCTBA/MIPU3HAKH (DU3UUYECKUX SIBICHUI;

OIKCHIBaTh M3y4YEHHBIE CBOMCTBA TN U (U3NYECKUE SIBICHMSI, UCIOIb3YS (PU3NYECKUE BETUYMHBI
(TemmiepaTrypa, BHYTPEHHSSI DHEPIHs, KOJIMYECTBO TEIUIOTHI, yIENbHAs TEIIOEMKOCTH BEILECTBA,
ylenbHas TEIUIOTA IUIABJICHUS, yJelIbHas TEIUIoTa MapooOpa3oBaHUs, yAelbHasl TENJIoTa CrOpaHus
TOIUTMBA, KOX(QQHUIMEHT IOJE3HOro ACWCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTENbHAs BIIAXHOCTb
BO3/1yXa, DJJEKTPUYECKUN 3apsj]l, CHUJIa TOKa, JJIEKTPUUYECKOE HAINpPSDKEHUE, CONPOTUBIIEHUE

MpOBOAHUKA, YACIIBbHOC COIIPOTUBJIICHHUC BCUICCTBA, pa60Ta U MOIIHOCTB 3JICKTPUYCCKOI'O TOKa); npu



OIMCAHWUU TIPABWJIBHO TPAKTOBATh (PU3MUYECKHI CMBICT MCIOJIB3YEMBIX BEIMYUH, O0O3HAYCHUS H
€IUHULIBI (PU3NYECKUX BEJIUYMH, HAXOAUTb (OPMYINbI, CBS3BIBAIOLIME JaHHYIO (PU3UYECKYIO
BEIMYUHY C JAPYITMMH BEJIMYMHAMH, CTPOUTH TpaQUKH H3Y4EHHBIX 3aBUCUMOCTEH (U3NYECKUX
BEJIMYMH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3MYECKUE SBICHHUS M MPOIECChl, HUCIONb3ysd OCHOBHBIC
MTOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKONM TEOPUM CTPOCHHUS BELIECTBA, NPUHLHUI CYNEPHO3ULIUU
nojel (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH OMa Juis yJacTKa LenH, 3aKOH
Jlxoyns - JleH1ia, 3aKOH COXpaHEHUs! SHEPTUU; IPH 3TOM JaBaTh CIIOBECHYIO ()OPMYJIMPOBKY 3aKOHA
U 3allUChIBaTh €r0 MaTEMaTHUECKOE BBIPAXKEHHUE;

OOBSICHATH (PU3UYECKUE TPOIIECCH] U CBOWCTBA TEN, B TOM YHCIIE U B KOHTEKCTE CUTYallMil MPaKTUKO-
OpPHEHTHUPOBAHHOT'O XapaKTepa: BBIABIATH MPUYUHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3
1 - 2 nornyeckux maroB ¢ onopou Ha | - 2 u3y4eHHBIX CBOWCTBA (PU3NUECKUX SBJIICHUH, (PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemats pacuéTHele 3a7a4u B 2 - 3 JeWCTBHS, MCIONb3Ys 3aKOHBI U (POPMYJbI, CBS3BIBAIOIINE
¢u3nyeckue BEIMYMHBI: HAa OCHOBE aHajHM3a YCJOBUS 3aJaud 3allChIBaTh KPATKOE YCIOBHE,
BBISIBJISITh HEAOCTATOK JAHHBIX JIJISl PELleHus 3a/1a4u, BbIOUpaTh 3aKOHBI U (OPMYJIIbI, HEOOXOAUMbIE
ISt €€ peleHusl, MPOBOJUTh PacuéThl U CPAaBHUBATh MOITYYEHHOE 3HAUYCHHE (PU3UUYECKON BEINUMHBI
C U3BECTHBIMU JJAHHBIMU;

pacrio3HaBarh MpoOJIEMbl, KOTOPBIE MOKHO PELIMTh MPU MOMOIIM (PU3HUECKUX METOJIOB; UCIIONb3Ys
ONMCAHWE HCCIEAOBaHUsS, BBLICIATH IPOBEPSIEMOE MPEANON0KEHUE, OLEHUBATh IPABHIBHOCTh
MOps/IKa IPOBEJCHMS UCCIIEA0BaHNUs, A€IaTh BbIBOBL;

MPOBOAUTH OMNBITHI O HAOMIONEHUI0 (U3MYECKUX SBICHUM WM (QU3NYECKHX CBOWMCTB Tel
(KanmuJUIApHBIE SIBIICHUS, 3aBUCUMOCTD JIaBJICHUS BO3[yXa OT €ro o0b&Ma, TeMIepaTypbl; CKOPOCTH
mpolecca OCThIBAaHUSI/HATPEBAaHUSI TMpPU HU3IYyYEHUH OT I[BEeTa HW3IIy4arollel/mornomaromei
IIOBEPXHOCTHU; CKOPOCTh MCIIAPEHMS BOABI OT TEMIIEPATYPhl JKUIAKOCTU U IUIOIIAU €€ OBEPXHOCTH;
JJEKTPU3alMs TEl W B3aUMOJEHCTBHE JIIEKTPUYECKUX 3aPSAJIOB; B3aMMOJICHCTBHE MOCTOSHHBIX
MarHMTOB, BU3YyaJIM3allisl MArHUTHBIX MOJIEH TOCTOSSHHBIX MarHUTOB; I€UCTBUSI MArHUTHOI'O IIOJIS1 HA
MIPOBOJHUK C TOKOM, CBOICTBA 3JIEKTPOMArHUTa, CBOWCTBA 3JIEKTPOABUIATENSI IOCTOSIHHOI'O TOKA):
¢dbopMynupoBaTh IpOBEpsieMble MPEINOIOKEHUS, COOMpPaTh YCTAaHOBKY U3 MPEAJIOKEHHOTO
000py10BaHUS; OMUCHIBATh XO/1 ONbITA U (POPMYIHPOBATH BHIBOIBL;

BBINIOJIHATH NPSIMBIE U3MEPEHUSI TEMIIEpaTypbl, OTHOCUTEIBHON BJIA)KHOCTH BO3/yXa, CHJIbI TOKa,
HampsDKEHUS C HCIIOJIb30BAaHHMEM aHAJIOrOBBIX MPUOOPOB M JAaTUMKOB (U3HYECKUX BEJIUYUH;
CpaBHUBATh PE3YJbTAThl U3MEPEHUH C YUETOM 3aJaHHON aOCOMIOTHON MOrPEIIHOCTH;

MPOBOJAUTH  HCCIEAOBAHHUE 3aBUCUMOCTH OJHOW (PU3WYECKOW BEIUYUHBI OT Jpyrod ¢
HCIOJIb30BAaHUEM NPSAMBIX M3MEPEHUI (3aBUCUMOCTH CONPOTUBIIEHUSI IMPOBOJHUKA OT €T0 JUIMHBI,
IJIOLIAN TOMEPEYHOr0 CEYEHUsl U YJIEIbHOIO CONPOTUBIICHHUS BELIECTBA POBOJHUKA; CUJIBI TOKA,

HAYHIETo 4€pe3 NPOBOJAHUK, OT HANMPSKCHUA HA MPOBOAHUKE,; UCCIICAOBAHUEC TTOCICIOBATCIIBHOTIO U



MapajyieIbHOIO0 COEJMHEHUH MPOBOJHUKOB): TUIAHUPOBATh MCCIEI0BAHUE, COOMpPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHUs, CIelysl NMPEUIOKEHHOMY IUIaHy, (UKCHPOBATH PE3yJbTAThl MOTYyYCHHOM
3aBHCUMOCTH B BUJIE€ TAaOJIHII U TpaUKOB, AeTaTh BBIBOABI 110 pe3yJbTaTaM UCCIIEI0BaHMS;
MIPOBOJUTh KOCBEHHBIC H3MEpEHHsS (U3UYECKUX BEIUYMH (yAeiIbHAs TEIUIOEMKOCTh BEIECTBA,
CONPOTHUBIICHHE MTPOBOIHUKA, paboTa ¥ MOITHOCTh 3JIEKTPUUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHUS,
coOHupaTh IKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEAysl TNPEIIOKCHHOW HWHCTPYKIWH, W BBIYUCIATH
3HAa4YEeHUE BEJIMUMHBI,

coOJTI01aTh TTpaBMjIa TEXHUKU 0€30MacHOCTH MPH padboTe ¢ 1abopaTOpHBIM 000pPYIOBAHHEM;
XapaKTepr30BaTh MPUHLUIBI ACHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOICTB C OMOPOM
Ha WX oOmucaHus (B TOM 4YHCIIe: CHUCTEMa OTOIUICHHUS JIOMOB, THIPOMETp, IMapoBas TypOuHa,
aMIiepMeTp, BOJIBTMETP, CYETYHK DICKTPUUYECKOH DHEPTuM, 3JIEKTPOOCBETHTEIBHBIC TMPHUOOPHI,
HarpeBaTebHbBIC AIEKTPONPUOOPHI (IPUMEPHI), HIEKTPHUECKHE MPEIOXPAHUTEIHN; dJICKTPOMArHHT,
AJIEKTPOABHUraTeNb MOCTOSHHOI'O TOKA), MCIOJIB3ys 3HAHHS O CBOWCTBAX (PM3MUECKUX SBICHUH M
HEOOXO0IUMbIe (PU3UIECKUE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCThIE TEXHUYECKHE YCTPOWCTBA M HM3MEPHUTEIbHBIE HPUOOPHI MO CXeMaM |
CXEMAaTUYHBIM PUCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC, NICUXPOMETP, TUTPOMETP, TBUTATEIb
BHYTPEHHEI'O CrOpaHUs, 3JIEKTPOCKOI, PEOCTaT); COCTABIATH CXEMBI DJIEKTPUYECKUX LEMei ¢
MOCJIEIOBATEIbHBIM U TIApAIICIBHBIM COSMHEHUEM JJIEMEHTOB, pas3iinyasi yCIOBHbIE 0003HAYCHUS
AJIEMEHTOB 3JICKTPUUECKUX LIETIeH;

NPUBOUTH TPHUMEPBI/HAXOIUTh HWHPOPMAIMIO O WPUMEpax MPAKTUYECKOrO HCIOIb30BAHUS
¢u3nYecKuX 3HaHUN B MOBCEAHEBHOW KM3HM ISl 0OecriedeHus: 0€30MacHOCTH MpH OOpalIeHuu C
npuOOpaMU W TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 3JIOPOBbS M COOIIOJCHUS HOPM
HKOJIOTHUECKOT0 MOBEJICHHUS B OKPY’KaIOIIEH Cperie;

OCYIIECTBIISATh TOUCK HH(poOpMauu (QU3UUECKOr0 couepkaHust B ceTw HTEepHET, Ha OCHOBE
UMEIOIINXCA 3HAHUW M TMYTEM CPAaBHEHHsI JOMOJHUTEIBFHBIX MCTOYHUKOB BBIICISTH HH(OPMAIHIO,
KOTOpasi SIBJISICTCS MPOTUBOPEUYMBON WM MOXET OBITh HEIOCTOBEPHOW; — WCIIONb30BaTh MNpPHU
BBIMOJIHEHUH Y4YeOHBIX 3aJaHUi HAYYHO-TIOMYJISAPHYIO JIUTEPATypy (PHU3UUECKOro COAepKaHus,
CIpaBOYHBIC MaTEpHUAIIbI, pecypchl ceTn MHTepHeT; BiaaeTh npuéMaMyu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHust HHPOPMAIMK U3 OJHOW 3HAKOBOW CUCTEMBI B APYTYIO;

co3/laBaTh COOCTBEHHBIC MHCbMEHHBIC M KPATKHE YCTHBIC COOOIIEHUs, 000011as HHPOPMAIUIO U3
HECKOJIbKUX HWCTOYHHUKOB (DU3NYECKOrO COACPIKAHUSA, B TOM 4YHCIE MyOIWYHO NPEACTABIATH
pe3yiIbTaThl MPOCKTHON WM MCCIIE0BATEILCKOM JESITEIbHOCTH; P 3TOM TPAMOTHO HMCIOIB30BaTh
W3YYCHHBII MOHATUHHBIN anmapar Kypca (pu3HuKu, COnpoBOKIATh BHICTYIIJICHUE TIPE3EHTALUEH;

NPHU BBHIMOJHCHUH YYEOHBIX TPOCKTOB M HCCIEAOBaHUI (DU3MYECKUX MPOIECCOB pacIpeleNsTh
0053aHHOCTH B TPYINIIE B COOTBETCTBUU C TIOCTABICHHBIMH 3a/la4aMH, CICTUTHh 32 BBIIOJHEHUEM

I1JIaHa HeﬁCTBHﬁ H KOPPCKTUPOBATH €ro, aiICKBATHO OLICHHUBATDH COOCTBEHHBIHI BKJIad B ACATCIBHOCTD



IPYIIIBI; BBICTPAWBaTh KOMMYHMKATHBHOE B3aUMOJCKCTBUE, NPOSABISAS TOTOBHOCTb pa3pellaTh

KOH(DJIUKTHI.

9 KJIACC

[IpeameTHbie pe3yabTaThl HA 0A30BOM YPOBHE JIOJKHBI OTPaKaTh C(HOPMUPOBAHHOCTH Yy OOYYArOUTUXCS

YMEHHM:

MCIOJIb30BaTh TOHSATHSA: CHCTEMa OTCUY€Ta, MaTepUabHAs TOUYKa, TPAEKTOPHUS, OTHOCHUTEIBHOCTH
MEXaHUYECKOr0 JBMKEHUS, nedopmarus (yrnpyras, IacTHueckas), TpeHHe, [IEHTPOCTPEMUTENbHOE
YCKOpEHHUE, HEBECOMOCTh U MEPErpy3Ku; LEHTP TAKECTH; aOCOIIOTHO TBEPAOE TEI0, LIEHTP TSHKECTU
TBEPJIOrO TeJla, PABHOBECHE; MEXaHWYECKHUE KoieOaHUs M BOJHBI, 3BYK, MH(pa3ByK U YyIbTPa3BYK;
AJIEKTPOMAarHUTHbIE  BOJHBI, IIKajla JJEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh U
JaTbHO30PKOCTb, CIIEKTPHI UCIYCKAHUS M TOTJIOUICHUS; alb(a, 6eTa U raMMa-u3ydeHus, U30TOIbI,
sJIepHasl SHEPreTHKA;

pas3nnyath SBJICHUS (pPaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEIHOE IBUKEHUE, PABHOYCKOPEHHOE
NPSIMOJIMHEMHOE JIBUYKEHUE, CBOOOJHOE MaJeHHE TeJl, PABHOMEPHOE JIBUKEHHUE IO OKPYXKHOCTH,
B3aMMOJICIICTBHE TeJ, pPEAaKTHBHOE JIBUXKEHUE, KoJebaTelbHOe JBMKEHUE (3aTyXalolue MU
BBIHYX/ICHHbIE KOJe0aHus), PE30HAHC, BOJHOBOE JIBH)KEHUE, OTPAXKEHHE 3BYKa, MPSIMOJIMHEHHOE
pacrpocTpaHeHHe, OTPAKEHHE W IPEJOMIIEHHE CBETa, IOJHOE BHYTPEHHEE OTpPaKEHUE CBeTa,
pasioxeHue Oenoro cBera B CHEKTP M CJIOXKEHHE CHEKTPAJbHBIX LIBETOB, IUCIEPCUSl CBETA,
€CTECTBEHHasl PaJJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOr0 CHEKTpa M3JIY4EHUs) 110 OIMUCAHUIO
UX XapaKTepPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX TaHHOE (PH3UUECKOE SBICHUE
pacrio3HaBaTh MPOSIBICHHE M3YYEHHBIX (DPU3MUYECKUX SIBIICHUI B OKpYy’XKarolieM Mupe (B TOM 4ucie
¢bu3nveckue SBICHUS B MPHUPOJIE: NMPWIMBBI U OTJIMBBI, IBUXKEHUE TutaHeT COTHEYHOW CHCTEMBI,
PEaKTUBHOE JABM)KEHHE >KMBBIX OPraHM3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH, 3E€MJICTPSICEHUE,
celicMMuYecKre BOJHBI, LIyHaMH, 9XO0, I[BE€Ta TEJ, ONTUYECKHE SBJICHUS B IPUPOJE, OMOIOrMUecKoe
NEeWCTBUE BHUIUMOIO, yIbTPa(UOIETOBOTO U  PEHTTEHOBCKOTO W3IYyYEHHUH; €CTEeCTBEHHBIH
panuoaKTUBHBEIA (POH, KOCMHUYECKHE JY4H, PAJAMOAKTHBHOE H3JIy4YE€HHE MPUPOAHBIX MHHEPAJIOB;
NEeWCTBUE PpAJMOAKTUBHBIX W3IYy4eHUH Ha OpraHu3M YeloBeKa), HpU 3STOM IEpeBOIUTH
MPAKTUYECKYI0 3a/1ady B Yy4eOHYIO, BBIIEIATH CYUIECTBEHHBIC CBOMCTBA/NPU3HAKUA (UZNUECKUX
SIBJICHU;

OIUCHIBATh W3YYCHHBIC CBOWCTBA TNl M (PU3MUECKUE SBICHHS, MCIONB3Ys (DU3MUYECKHE BEITHYMHBI
(cpenHsist 1 MTHOBEHHAs! CKOPOCTh TeJla IIPU HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHUE, ITepeMeEllIeHue,
MyTh, YIJIOBas CKOPOCTh, CHJIa TPEHHUs, CHJAa YINPYTOCTH, CHJIa TSKECTH, YCKOPEHHE CBOOOIHOTO

maacHus, BEC TEJIa, HMIIYJIbBC TCJla, HMIIYJIbC CHJIBI, MCEXaHHU4YCCKas pa60Ta N MOIIHOCTH,



MIOTEHLMAJbHAsl DHEPrUsl TeNa, MOAHATOTO HAJ IMOBEPXHOCTBIO 3€MIIM, NMOTEHIMAIbHAs SHEPrus
CKaTOM NPYKUHBI, KHHETUYECKas SHEpPrus, MOJHas MeXaHW4ecKas SHEprus, Nepuo] M 4acrora
KonebaHu#, JUIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETa, IOKa3aTeib
MIPEJIOMJICHUSI Cpefibl); MPU OMMCAHMM MPaBUJIBHO TPAKTOBAaTh (PU3UUECKUI CMBICH HCIIOJIb3YEMBbIX
BEIMYUH, OOO03HAUCHMS] U EJUHMULBI (PU3MUECKUX BEIMYMH, HAXOAUTH (OPMYJbI, CBS3BIBAIOIIUE
NaHHYI0 (U3MYECKYI0 BEIUYMHY C JPYrUMH BEJIMYMHAMHU, CTPOUTHh Tpa@UKUd HU3Yy4YEHHBIX
3aBUCUMOCTEH (PU3NYECKUX BETUUMH;

XapaKkTepU30BaTh CBOWCTBA TN, (PU3NYECKHUE SIBJICHHS U MPOLIECCHI, UCIOb3Ys 3aKOH COXPaHEHHS
SHEPrUH, 3aKOH BCEMUPHOI'O TATMOTEHUS, IPUHLMUII CYNEPIO3ULMH CHUJI, IPUHIUI OTHOCUTEIBHOCTH
lanunes, 3akonpl Hpl0TOHA, 3aKOH COXpaHEHUS MMIYJIbCa, 3aKOHBI OTPAXEHHS U IPETOMIICHUS
CBETa, 3aKOHbl COXPAHEHHUs 3apsIOBOO M MAacCOBOI'O UMUCENl NPU SIEPHBIX PEAKUMSX; IPU ITOM
JlaBaTh CJIOBECHYIO (DOPMYJIHNPOBKY 3aKOHA U 3alUChIBATh €70 MAaTEMaTHUYECKOE BbIPAKEHHUE;
00BSACHATH (PU3NUECKUE TPOLIECCH U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CUTYAIMi MPaKTHKO-
OPUEHTUPOBAHHOIO XapaKTepa: BBIABISATH PUUYUHHO-CIEACTBEHHBIE CBA3H, CTPOUTH O0bsIC- HEHUE
3 2—3 JOrMYecKHX IIAaroB € ONOpOW Ha 2—3 M3YYCHHBIX CBOMCTBAa (U3MYECKUX SBICHHIA,
(bu3MUeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI;

pemars pacu€THbIE 3a/1a4M (ONUparoIIvecs Ha CUCTEMY U3 2— 3 ypaBHEHMI), UCIIONIb3Ys 3aKOHBI U
(bopMyIbl, CBA3bIBaIOIME (PU3MUECKHE BEJINYMHBI: HA OCHOBE aHAJIN3a YCJIOBUS 3a/1aud 3aIHChIBATh
KpaTKoe YCIIOBHE, BBIABIATH HENOCTAIONIME WM H30BITOYHBbIE JaHHbIC, BBIOMPATh 3aKOHBI U
(dbopMyInbl, HEOOXOIWMMBIE JUIsl pEUIeHHs, MPOBOAUTH pPACUYETHI U OLIEHUBATh PEATMCTHYHOCTD
MOJYYEHHOr 0 3Ha4eHUs (PU3NYECKON BETMUHHBI;

pacrio3HaBath MpoOJIeMbl, KOTOPbIE MOXKHO PELIMTh IPU MOMOIIM (PU3HMUECKUX METOJI0B; UCIIONb3Ys
OIMCAHUE HCCIENOBAHUS, BBIICIATh MPOBEPSIEMOE NPEAINONIOKEHUE, OLIEHUBATh IPABHIBHOCTD
NOpsIZIKa MIPOBECHUS MCCIIEI0BAHNUS, AETIAaTh BBIBO/BI, HHTEPIPETUPOBATh PE3YNIbTaThl HAOIIOAECHUI
U OIIBITOB;

IIPOBOJUTH OIBITHI 110 HAOIIOAEHHUIO (PU3NYECKUX SBICHUN WK (PU3MUYECKUX CBOWCTB Tell (M3ydeHHE
BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHWs HHEPIrUH; 3aBUCHUMOCTh Iepuoja KoieOaHui
MPYKUHHOI'O MasiTHUKA OT Macchl Ipy3a M JKECTKOCTU NPYKUHBI U HE3aBUCHUMOCTb OT aMILIUTYbI
MaJIbIX KoJeOaHMit; MPSIMOIMHEHHOEe paclpoCTpaHeHHE CBETA, pa3iokKeHue 0eloro cBera B CHEKTP;
U3y4eHHE CBOMCTB H300pakeHHMs B IUIOCKOM 3€pKajleé M CBOWCTB H300pa’keHHs IpeaMera B
cobuparomieii  JnMH3e; HAOMIOJACHHWE CIUIOIIHBIX M JIMHEHUYaThIX  CHEKTPOB  M3JIYYEHUs):
CaMOCTOSATENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOro Habopa 00OpyAOBaHHUS; OMHUCHIBATH XOJ
OIIBITA U €0 Pe3yJbTaThl, (OPMYyITUPOBATH BHIBOJIBI;

IIPOBOJUTH IPH HEOOXOAMMOCTH CEpPUI0 NPAMBIX H3MEPEHUil, ompenenss cpelHee 3HaueHHE
u3MepsieMoll BeNUYHHBI ((POKYCHOE paccTOSHUE COOHMparoIiell JIMH3BI); OOOCHOBBIBATH BBIOOP

croco0a u3MepeHUs/M3MEepUTETHLHOT O MpUOopa;



MPOBOJIUTH HCCIIEIOBAHWE 3aBHUCUMOCTEH (DM3MYECKHX BEIMYMH C HCIOJIb30BAHUEM MPSIMBIX
U3MEpeHNH (3aBUCHMOCTb ITyTH OT BPEMEHHM IPU PaBHOYCKOPEHHOM JBMKEHUHM O€3 HavyaibHOU
CKOpOCTH; NepHoja KoieOaHWii MaTeMaTHYeCKOro MasTHUKA OT JJIMHBI HUTH; 3aBUCHMOCTH YIJa
OTP@XEHHsI CBETa OT yIjla MaJeHHs W yrila NPeIOMICHHS OT YIVIa MaJAeHUs): IUIaHUPOBAThH
UCCIIEIOBAaHUE, CaMOCTOSTEIbHO COOMpPATh YCTAaHOBKY, (PHKCHPOBATH PE3yJIbTaThl MONYYEHHON
3aBUCHMOCTH (pM3MYECKUX BEIMYHMH B BHJIE TAaOIMIl U TpaduKOB, JIeIaTh BBHIBOJBI IO PE3ysbTaTam
HCCIIE/I0BaHMS;

MPOBOIUTH KOCBEHHBIE N3MEPEHHS (PU3NIECKUX BEIUYIHH (CPEIHSSI CKOPOCTh M YCKOPEHHUE Tela MpH
PaBHOYCKOPEHHOM  JBIDKEHHH, YCKOPEHHE CBOOOJHOTO TMAaJCHUS, JKECTKOCTb MPYKUHBI,
KO3(OUIMEHT TPEHHS CKOJLKCHMS, MeXaHW4eckas paboTa M MOIIHOCTb, YacTOTa W TIEPHOJ
KOJIeOaHUH MaTeMaTU4eCKOro W MPYKUHHOTO MAasTHUKOB, ONTHYECKas CHJIa COOMpAIOLIeH JHH3HI,
pPagMoaKTHBHBIA (OH): IUIAHWPOBATh HM3MEPEHUs; COOMpaTh SKCICPUMEHTAIbHYIO YCTAaHOBKY H
BBINOJIHATh M3MEPEHUs, CIeAys MPEUIOKEHHONW WHCTPYKIMH; BBIYUCIATH 3HAUCHHE BEITUYMHBI U
aHAJM3UPOBATh MOJTYYCHHBIE PE3YIIBTATHI C YIETOM 33JaHHOW MTOTPEITHOCTH U3MEPEHUH;

coOJI0IaTh MpaBUiIa TEXHUKU 0€30MacHOCTH MU paboTe ¢ 1abopaTopHBIM 000PYIOBAHUEM;
pa3nuuaTh OCHOBHBIC TIPU3HAKM HW3YYCHHBIX (HU3MUYECKUX MOJENeH: MaTepuanbHas TOYKa,
a0COIIOTHO TBEPAOE TENO, TOUYCYHBI MCTOYHHK CBETA, Jy4, TOHKAs JIMH3A, TUIAHETapHAs MOJEINb
aToMa, HyKJIOHHasi MOJIeJTb aTOMHOT'O S/Ipa;

XapaKTepU30BaTh MPUHIIUITBI JEHCTBUS U3YUYE€HHBIX IPUOOPOB U TEXHHMYECKUX YCTPOMHCTB C OMOPOi
Ha MX OMHMCaHU (B TOM YHMCIIE: CIUAOMETD, JaTYUKHU MOJOKEHHS, PACCTOSIHUS M YCKOPEHUS, paKeTa,
9XO0JIOT, OYKH, IIEPUCKOII, (hoToamnmapar, OonTUYECKUE CBETOBOBI, CIIEKTPOCKOI, TO3UMETp, KaMmepa
Bunbcona), ucnonb3ys 3HaAHHS O CBOMCTBaX (DM3MYECKHX SIBICHUH M HEOOXOAMMBIE (U3MUYECKHE
3aKOHOMEPHOCTH;

UCTIONB30BaTh CXEMBl W CXEMaTH4YHbIE PUCYHKHM H3YYCHHBIX TEXHHYECKHX  YCTPOMWCTB,
M3MEPUTENBHBIX MPUOOPOB U TEXHOJOTHYECKUX IPOIECCOB NMPH PEUICHUH y4eOHO-TTPAKTHUECKHX
3a7a4; ONTHYECKHE CXEMBI JUISi TOCTPOCHMS HM300paKeHWH B IUIOCKOM 3epKaie M coOuparomien
JIMH3E;

NPUBOJHUTH TPUMEPHI/HAXOAUTh HWHPOPMAIMIO O TPUMEpPax MPAKTUYECKOrO HCIOIb30BAHHS
(GU3MYECKUX 3HAHWIA B MOBCEIHEBHOW XU3HU JJIsi oOecrieueHus 6€30MacHOCTH Npu 0OpaIieHuu ¢
npubopaMd M TEXHUYECKMMH YCTPOWCTBAMHM, COXPAaHEHHs 370pOBbS M COONIONCHUS HOPM
HKOJIOTHYECKOT0 MOBEJICHHUS B OKPY’KaIOIIECH Cpeie;

OCYLIECTBIATh MOUCK MHGpOpMaLUU (HU3NYECKOrO colepKaHHs B ceTU MHTEpHEeT, caMOCTOSTENbHO
bopMynupyss TIOMCKOBBIA 3ampoc, HAXOMUTHh IYTH OIpPENENICHHUs] JOCTOBEPHOCTH MOTYYCHHOM
MH(pOPMAaLIUU Ha OCHOBE MMEIOIIMXCS 3HAHUN U JIONTOJTHUTEIbHBIX UCTOYHUKOB;

WCTIOJIB30BaTh MPH BBIMOJHEHUH YYeOHBIX 3aJaHUH HAYYIHO-TIOMYISIPHYIO JINTEPATYPY (PU3UIECKOTO
COZICp)KaHUs, CIIpaBOYHbIE MaTepHalibl, pecypchl ceTu VIHTepHeT; BiaaeTb npuémamu

KOHCIIEKTUPOBAHUS TEKCTA, Mpeodpa3oBaHusi UHPOPMALIUU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;



co3JaBaTh COOCTBEHHbIE MUCHbMEHHBIEC U YCTHBIE COOOIIEHHS Ha OCHOBE WH(OPMAIIUU U3 HECKOJIBKHIX
HCTOYHUKOB (PU3UYECKOr0 COJEpKaHMsl, MyOJINYHO MPEACTaBJIATh PE3yJbTaTbl MPOEKTHOM WM
HCCIIEN0BATEIbCKON AEATENBHOCTH; IIPH 3TOM I'PAaMOTHO HCIIOJIB30BaTh M3YYCHHBIM ITOHSATHUHHBIN

anmapaTr M3y4aeMoro pasiena (pU3MKH U CONMPOBOXAATh BHICTYIUICHHME Mpe3eHTalueil ¢ yuéTom

0COOEHHOCTEN ayAUTOPUU CBEPCTHHUKOB.
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Pa3nen 1. ®dusnka u e€ poib B MO3HAHUH OKPY:K:

alIIero Mupa

1. | dusuxka — Hayka o
1. npupone

2

BbisiBiienue pazinauii MeX1y GU3HIeCKUMH U XUMUYECKIMU
npespamieHusiMu (MC — xumus); PacnioznaBanue u Kiaccudukamus
(U3NYCCKUX SBJICHUN: MEXaHHUYCCKHX, TCIUIOBBIX, JJICKTPUICCKHUX,
MarHuTHBIX U CBETOBBIX;

HabGnronenue u onucanue GU3NYSCKUX SBICHUMN;

VYcTHBIH onpoc;

duznueckne
BeJIMYHHBI

N

Onpejenenye eHbl JeJeHns MIKalbl K3MEpUTEIbHOro prbopa;
V3amepeHue TMHEHHBIX pa3MepOB TeJ U IIPOMEKYTKOB BPEMEHH C yIETOM
norpemHocreif; M3mepenne 00béMa KHUIKOCTH M TBEPAOTO TeENa;
W3mepenue TemriepaTypsl IpH MOMOIIH JKUIKOCTHOTO TEPMOMETPA U
JaTYMKa TEMIIePaTypBbI;

BrInonHeHne TBOPYECKUX 33IaHMIT MO MTOUCKY CLIOCOOOB M3MEPCHUS
HEKOTOPBIX QU3HYESCKHX XapaKTePUCTHK, HAIPUMEP pa3MepOB MAJIBIX
00BEKTOB (BOJIOC, IPOBOJIOKA), YIATEHHBIX 00BEKTOB, OOIBIINX
paccTOsHHMIA, MabIX IPOMEXKYTKOB BpeMeHH. OOCyXIeHUE IpeIaraeMbIxX
CII0CO0O0B;

YcTHbIH
ompoc;
[IpakTrueckas
pabora;

=

EcrecrBenHo-
3 | mayunblii MeTO
HO3HAHNSA

BriBmkeHne TUIoTe3, 0OBSCHIIONNX MPOCTHIE SBICHMS, HATIPAMEp:—
[I0YEMY OCTaHABJIMBAETCS ABMKYIIEECS 110 TOPU30HTAIIBHON IOBEPXHOCTH
TEJ0;— IMOYEMY B JKAPKYIO TIOTOAY B CBETIION O/I€XkK /€ TPOXJIaJHEeH, UeM B
TEMHOM;

[peniokeHre crioco00B MPOBEPKH THITOTES;

IIpoBenenue vccaenoBaHus MO MPOBEPKE KaKoi TUOO TUIIOTE3bI, HATTPUMED:
JIATBHOCTH MOJNIETA MIAPHKA, MYIIICHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, YeM
OOIIBIIIEC BBICOTA ITYCKa;

[Mocrpoenue npocreimmx Moeneil Gu3mdecKux sIBICHU (B BUIE pUCYHKOB
WK CXEM), HallpuMep MaJCHUE MPenIMeTa; MPsIMOIIMHEHHOE PacIIpOCTpaHCHUE

CBETA,

YcrHbIi
OIIpOC;
[IpakTrueckas
pabora;
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Pa3nen 2. [leppoHayajibHbIEe CBe/ICHUS O CTPOEHUHU BellleCTBA

2. | Crpoenmne BeliecTBa 1
1.

Habnronenue u MHTEpIIpETAINS ONBITOB, CBHIETENHCTBYIONIIX 00 ATOMHO-
MOJIEKYJISIPHOM CTPOCHUH BEIIECTBA: OIBITHI C PACTBOPEHHUEM Pa3ITMIHBIX
BEIIIECTB B BOAE;

OreHKa pa3sMepoB aTOMOB U MOJIEKYJI C HCIIONIb30BaHNEM (poTorpadui,
TIOJTYYEHHBIX HA aTOMHOM CHUJIOBOM MHKpockore (ACM);

OmnpeneneHne pa3MepoB MaJIbIX Tel;

YcTHbI o1poc;

JBu:KeHue 1 2 1
B3aHMo/IelicTBHE
YacTHIl BellecTBa

NEN

Habnronenue u o0bsacHeHHE OPOYHOBCKOTO IBM)KEHUS U SBICHUSA
abdysnm;

[poBenenue u 0ObSICHEHNE OIBITOB 110 HAOJIOIEHHIO TETIOBOI'O
pacimpeHnus razos; [IpoBeneHue U 00bsICHEHNE OIBITOB IO
00HAPYKEHHIO CHJI MOJIEKYJISIPHOTO TIPUTSDKEHHS M OTTAJIKUBAHUS;

VYcrHbii
OIpoc;
IpakTuueckas
pabora;

ArperaTubie 2 1
COCTOSIHHSI
BelecTBa

w N

Omnmcanue (¢ UCIOTB30BaHNUEM MTPOCTHIX MOJIENIEH) OCHOBHBIX Pa3INIHi B
CTPOEHHH Ta30B, )KUJKOCTEN U TBEPIBIX TE,

OO0BsacHeHrEe MaJIoi C)KUMAEMOCTH JKUAKOCTEH 1 TBEPABIX Tel, OOIBIION
cxuMaeMocTH ra3oB; OObsiCHEeHHE CoOXpaHeHHs: (POPMBI TBEPIBIX TN U
TEKY4YECTH KUAKOCTH;

HpOBe[leHl/Ie OIIBITOB, JOKa3bIBAIOIIUX, YTO B TBépﬂOM COCTOSAHHH BOJbI
YaCTHILBI HAXOMATCS B CPEHEM JIAJIbILe PYT OT ApYra (IUIOTHOCTH MEHBIIIE),
YeM B XKHIKOM;

YcraHOBIICHHE B3aUMOCBSI3U MEKAY OCOOEHHOCTSIMH arperaTHbIX COCTOSTHHI
BOJIbI M CYIIIECTBOBAHHEM BOJHBIX opraHnm3MoB (MC — Ouosnorus,

reorpadus);

YcrHBIN
orpoc; 3ayer;
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Pa3znen 3. /IBukeHue 1 B3anMojieiicTBue Te

3. | Mexanuueckoe 3
1. | nBuMKeHme

HccnenoBanue paBHOMEPHOTO JIBIKEHUS U OIIpEIeJICHHE ero TPU3HAKOB,
Hab:roieHue HepaBHOMEPHOTO IBHYKCHUS U OTIPEICIICHUE €r0 OTIIMYHHA OT
PaBHOMEPHOTO BIKEHUS; Perienne 3ajau Ha onpeieNieHHe My TH, CKOPOCTH
Y BpEMEHHU PaBHOMEPHOTO JIBUKCHHUSI,

AHanm3 rpaiKoB 3aBUCUMOCTH IIYTH M CKOPOCTH OT BPEMEHH;

VcTHbI

0Tpoc;
[IncpMeHHBIH
KOHTPOJIb;
CamMoolIeHKa C
HCIIOJIb30BaHUE
M«OI1IeHOYHOT




OOBsicHEeHNE 1 IPOTHO3MPOBAHNE SABJICHUH, 00YCIOBICHHBIX HHEPIHCH,

3. | Huepums, macca, 7 Verubrit

2 | mIoTHOCTE HaIpUMep: YTO HPOUCXOIUT IIPH TOPMOXKEHHUHU WIIM PE3KOM MaHEBpE onpoc;
ABTOMOOMJISL, IOYEMY HEBO3MOXKHO MTHOBEHHO IIPEKPATHTh JBIKEHHE Ha N (R ——
BEJIOCHIIE/IC JIH CaMOKaTe U T. 1.; .
[IpoBenenye 1 aHAIU3 OMBITOB, AEMOHCTPUPYIOLINX H3MEHEHNE CKOPOCTH EOHTPOHL’
JIBHDKCHUSI TeJla B Pe3yJbTaTe ACHCTBUS HA HErO JPYrHX Tell; OHTPOTBHAA
Pemrenne 3ana4 Ha onpeneneHne Macchl Tena, ero 00béMa U II0THOCTH; paGora;
[IpoBenenye n aHaK3 OINBITOB, JIEMOHCTPUPYIOLIMX 3aBUCHMOCTb Ipakririeckas
U3MEHEHHUS CKOPOCTH TEJIA OT €r0 MACChl IPH B3aUMOJICHCTBHY Tel. pabora;
W3MepeHne MacChl Teja PasindHbIMK CII0CO0aMH; Cawmoorienka ¢
Onpejenenye IIOTHOCTH Tela B Pe3yJIbTaTe U3MEPEHUS €ro MacChl U HCIIONE30BAHHE
06BéMa; M«OTICHOYHOT

0
JIHCTa;

3. | Cnua. Buasl cni 11 V3ydeHne B3aMMOJICHCTBHS KaK IPHYHHBI H3MECHEHUS CKOPOCTH TEJIa UITH €ro V CTHBI

3. nedopmarum; 3 5 § ompoc;
OnucaHue peaIbHBIX CUTYalUi B3aMMOACHCTBHS TeJl C TOMOIIBIO MOJEICH, B TTveh MEHHBIH
KOTOPBIX BBOIUTCS MOHATHE U N300paXKEHHE CUIIBI; KOHTPOI:
W3ydenune cmiibl ynpyrocti. McciaenoBanue 3aBUCHMOCTH CHIIBI YIPYTOCTH OT Kot OHL’HM
YIUTMHEHUS pEe3NHOBOTO ITHYpa WU MPYXUHBI(C TOCTPOeHUEM Tpadrka); P
AHanu3 NpakTUYECKUX CUTYaLMii, B KOTOPBIX IPOSBISAETCS AEHCTBUE CUIIBI pabota;
YIpyroctH (ynpyrocTb Msida, KpOCCOBOK, BETOK JepeBa U Jp.); Ilpakririeckas
AHanu3 NpaKTHYECKUX CUTYalUH, B KOTOPBIX NPOSBJIAETCS JCHCTBHE CHIIBI pabota;
yIpyrocts (YnpyrocTs Msua, KpOCCOBOK, BETOK JiepeBa U Ip.); Camoorenka c
AHaJM3 CUTYyalui, CBSI3aHHBIX C ABJICHUEM TAroTeHus. OObsICHEHUE HCTOJIB30OBAHUC
OpOMTAILHOTO ABWKEHHUS IUTAHET C UCIOJIb30BAHHEM SBJICHUS TATOTCHUS U M«OLEHOUHOT
3akoHa uHepiun (MC — acTpoHOMUS). ; o
V3mepenue Beca Tena ¢ moMouipio auHamomerpa. OO0CHOBaHHE 3TOTO JICTaY,
crocoda U3MepeHus;
AHanm3 1 MOJICTUPOBAHKE SIBJICHHUS HEBECOMOCTH;
DKCIepUMEHTANBHOE MMOTYYCHHUE IPABUIIa CII0KEHHS CUJT, HAIIPABJICHHBIX
BJIOJIb OJTHOM MPSIMOMA.
OmnpeneneHne BETUIUHBI PABHOACHCTBYIOIICH CILIT;
V3ydeHue CHITbl TPSHUSI CKOJILKCHUS U CHIIBI TPSHUSI TOKOS;
HccenenoBanne 3aBUCHMOCTH CHIIBI TPEHHS OT Beca Tella M CBOHCTB
TpYIIHUXCcS OBEpXHOCTell; Perenne 3amad ¢ ucmonp30BaHneM GopMyIt
IUIsL pacy€Ta CHIIBI TSDKECTH, CHIIBI YIIPYT'OCTH, CHIIBI TPEHHUS;
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Paznen 4. laBjienne TBEPABIX TeJI, KUJAKOCTEH U ra30B

4. | Itaenenwe. Iepenaua 4 AHanmm3 1 00BsICHEHUE ONBITOB U MPAKTHYECKUX CUTYaIlNi, B KOTOPBIX Y CTHI
1. | nabaemus TBEPABIMU HpOosBIIsETCA cuila JaBieHus; O60CHOBaHUE CIIOCOO0B YMEHBIIEHHS U ompoc;
b
TeJIaMU, YBCIMICHMA IABJICHHA, IIucemeHHBIN
W3ydenne 3aBUCUMOCTH JaBJIEHUS ra3a OT 00bEMa U TeMIepaTypsl; )
KUTKOCTSIMHA H . N KOHTPOJIb;
- Nzydenne ocobeHHOCTEH Tiepeaauy aBIeHus TBEPIBIMH TEIAMH,
KHUJKOCTSMH U Ta3aMU.
O00CHOBaHHE PE3YIIHTATOB OMBITOB OCOOCHHOCTSMH CTPOCHHSI BEIIICCTBA B
TBEPAOM, JKUJIKOM U ra3000pa3HOM COCTOSTHHSIX;
DKcIepUMeHTaJIbHOE J10Ka3aTelbCTBO 3aKoHa [lackais;
Pemrenne 3a1a4 Ha pacyér aBieHust TBEPIOTO Tela;
4. | Japsenne muakocTH 4 HccnenoBanne 3aBUCUIMOCTH AaBIICHUS KUIKOCTH OT TIIYOUHBI TTOTP YK SHUS Y CTHBI
2. 1 TOIOTHOCTH XuAKocTw; Habmronenne n 00bsICHEHIE THIPOCTATHIECKOTO onpoc;
mapajiokca Ha ocHOBe 3akoHa [lackais; I CM; CHHBIH
W3ydenne cooOmaromuxcst COCya0B;
v rarommx YA0B; KOHTPOIIb;
Pemienne 3ana4 Ha pacyér NaBleHUs )KUIKOCTH;
9 TecrupoBanue;
OOBsCHEHNE PUHIIKTIA [EHCTBUSA THAPABIMYCCKOrO Mpecca; CamooleHKa ¢
AHanu3 1 00BbsICHEHUE IPAKTHYECKUX CUTYaLlUH, TEMOHCTPUPYIOIINX
UCIIONIb30BaHHE
NPOSIBJICHUE JAaBJICHUS )HUIKOCTH U 3aKoHa [lackaisi, HampuMep IporeccoB 0
M HOYHOT
B OpraHusMme npu riryookoBoaHoM HeipsiHun (MC— Guomnorus); «LTICHOTHO
0
JIHCTaY;
4. | ArmocepHoe 5 YCTHBIH
3. | namienme DKCIepUMEHTaIbHOE OOHAPYKEHUE aTMOC(HEPHOTO JaBIICHHS, onpoc;
o b
AH“anm 1 00BSICHEHHUE OIBITOB U MPAaKTHYECKUX CUTYAIUH, CBI3aHHBIX C TrcsMeH b
JelicTBUEeM aTMOC(EpHOTO JaBJICHNUS; KOHTPOIIE;
OOBsicHeHnE cylIecTBOBaHMs aTMocdepbl Ha 3eMile M HEKOTOPBIX IUIaHeTax ’
wim e€ OTCYTCTBHS Ha Apyrux mwianerax u Jlyne (MC — reorpadus,
ACTPOHOMHS);
OO0BsCHCHHE H3MCHEHUS TDIOTHOCTH aTMOC(EPHI C BRICOTON U 3aBUCHMOCTH
aTMOC(EPHOTO JAaBICHUS OT BBICOTHI,
Pemrenne 3amad Ha pacy€T aTMOCQEpHOTO TaBICHHUS;
Wzydenne ycrpoiictBa GapoMeTpa aHEPOUAA;




4. | JlelicTBHME KUAKOCTH 8 YcTHbIN
4. | urazamna 9KCHeprMeHTaHBHOC 06Ha1())y>1<eHI/Ie ACHCTBHS JKUJIKOCTH M ra3a Ha orpoc;
TOrPYKEHHOE B HUX TOTPYKEHHOE B HUX Teno; ONpEaeNeHne BhTATKABAIONIEH CHITEL, TTiCh MEHHEI
Tea0 JEHCTBYIOIIEH Ha TENO, HOTPYKEHHOE B )KUAKOCTD; KOHTPOJIB,
IIpoBenenue n 00CYXICHNE ONBITOB, AEMOHCTPUPYIOIINX 3aBUCHMOCTh KoHTpobHaA
BBITAJIKUBAOIIECH CHIIBI, ICHCTBYIONIEH Ha TEO B )KUAKOCTH, OT 00bEMa paGoTa;
MOTPYKEHHOM B KHUAKOCTH YaCTH TeNa U OT IFIOTHOCTH KHUIKOCTH; T aKTI/;‘IeCKaSI
HccnenoBanue 3aBUCIMOCTH Beca Tella B BOZIE OT 00bEMa MOTpyKEHHOM B 560 a
Ta:
XKHUJIKOCTb YaCTH Tena; PemeHne 3a1ay Ha IpUMEHEHHe 3aKkoHa ApxyuMenaa u I(): ’
M HK
yCIIOBHUS IUTaBaHUSA Tell; aMOOIICHKA ¢
UCTIONb30BaHNE
M«OLEHOYHOT
0
JUCTaN:
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5. | PaGora H MOIHOCTH 2 DKcnepuMeHTAIFHOE ONpeIelICHNE MEXaHNIeCKOW paOOoThl CHITBI TSDKECTH I Ty —
1. IIPY MaJ€HUHX Tella ¥ CUIIbI TPEHUS IPY PABHOMEPHOM MEPEMELICHHUN TeNa MO KOHTDOITE;
TOPU30HTAJIBHON TIOBEPXHOCTH; CaMooue;IKa c
Pacuér MmomHoCTH, pa3BUBaEMOil IIpu MOIbEME I10 JIECTHHUIIE;
N . HCTIONb30BaHNE
Pemenne 3a1a4 Ha pacyéT MEXaHHUECKOH pabOTHI M MOLITHOCTH;
M«OLEHOYHOT
0
JICTaY;
5. | Hpoctsre 7 Omnpenenenne BEIMTPHIIIA B CHIIE TPOCTHIX MEXaHU3MOB Ha Tpuvepe VCTHBI
2. | MexaHm3MBbI pbIYara, MOJBMKHOTO U HEMOABUKHOIO OJI0KOB, HAKJIOHHOM TJIOCKOCTH; ompoc;
HccnenoBanue ycnoBUs paBHOBECHS phIvara; .
N ITucemenHbIl
OOHapyXeHHE CBOMCTB MPOCThIX MEXaHU3MOB B Pa3IMYHBIX KOHTDOID:
WHCTPYMEHTAaX M MPUCIIOCOOIEHUSX, UCTIONb3YEMBIX B OBITY M TEXHHUKE, a TPOTb,
[IpakTrueckas
TaKXxe B XKUBBIX opranuzmMax (MC — 6uonorus); 5
ab0Ta;
DKcnepuMeHTaIbHOE JI0Ka3aTeIbCTBO PAaBEHCTBA PabOT Mpu FP} ’
IIPUMEHEHUH NPOCThIX MexaHu3MoB; Onpenenenue KIIJ[ HaknoHHOM CCTHPOBAHNC,
TI0CKOCTH, CaMoolIeHKa C
Perennie 3a1a4 Ha IPUMEHEHHE TIPABIJIa PABHOBECHS PhlUara U Ha HUCIIOIL30BAHNE
pacusT KIIJI; M«O1EHOYHOT
0

JTUCTAY,




9KCHepI/IM€HTaJILHOC OIIpCACICHNUEC NU3MCHCHUA KHHETUICSCKOHN 1

5. | Mexanuyeckas 3 - . VYeTHbIH

3. | omeprus MOTEHIUAJIBHON SHEPTHH Tela IPH ero CKaTHIBAHWH 110 HAKJIOHHOM onpoc;
IUIOCKOCTH; K

OHTPOITbHAS

dopMynupoBaHKe Ha OCHOBE HCCISJOBAHUS 3aKOHA COXPaHEHHUS pabora:
MexaHn4ecKkoi sueprun; OOCyXx IeHHe TPAaHUI] IPUMEHUMOCTH 3aKOHA ’
COXpaHEHHUs SHEPTHH;
Penrenre 3a1a4 ¢ HCIIONB30BAaHUEM 3aKOHA COXPAHEHHUS SHEPTHH;

Hroro mo pasneny: 12

PesepBHOE Bpemst 3

OBUIEE KOJIMYECTBO 68 11

YACOB I1O

I[TPOTPAMME
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BEIIIECTBA;
OOBsiCHEHHE OCHOBHBIX PA3JIMUYMid B CTPOCHUH T'a30B, )KUAKOCTEI U TBEPBIX
Tel ¢

HCIIONb30BaHUEM IONTOKEHUI MOJIEKYIIIPHO-KUHETUIECKON TEOPHH CTPOCHHUS
BeliecTBa; [IpoBefieHre ONBITOB MO BRIPAIIMBAHUIO KPUCTAJIIOB TIOBapEeHHON
conu wiu caxapa; [IpoBeneHue n 0ObsICHEHHE OMBITOB, AEMOHCTPHPYIOIUX
KallWUISIPHBIE SIBJICHUS U SIBJICHUE CMAaYMBaHUS;

OOBsicHEHNE PONN KaMUIAPHBIX SIBIICHUH ISl TOCTYIUICHHS BOJBI B OPTaHU3M
pacrenuit (MC — Ouomnorus);

HaGmonenue, npoBeneHne 1 00bsSCHEHUE ONBITOB 110 HAOIIOICHHIO TEIIIOBOTO
pacIIupeHHus Ta30B, )KUAKOCTEN U TBEPABIX TE;

OO0BbsICHEHNE COXpaHEeHUsST 00BEMa TBEPIBIX TEI, TEKYIECTH KUAKOCTU (B TOM
YHCIIe, PA3HUIIBI B TEKYUECTH JUIs pa3HbIX )KUAKOCTEH ), TaBICHNS ra3a;
IIpoBenenne ombITOB, IEMOHCTPUPYIOIUX 3aBUCHMOCTD JABICHUS BO31yXa OT
ero 00bEMa U HarpeBaHMs WM OXJIAXKICHUS ,i UX O0BsSCHEHHE HA OCHOBE
ATOMHO -MOJIEKYJISIDHOTO y4EeHUsI; AHAIN3 IPAKTHUECKUX CUTYallli, CBA3aHHBIX
CO CBOMCTBaMH ra3oB, KUJIKOCTEH U TBEPABIX TeEl;

Neo HaumenoBanue KonnuecTBo yacos Jara Buasbl 1eaTeIbHOCTH Buabl, popmbl oor
MIPOTPaMMBI Bce | Kowtpoms | mpaxriuec | M3Y1e KOHTPOJIs
n/ To HBIC KHe Hus
Pa3nen 1. TensioBbie sIBJIeHUSA
1. | Ctpoenne u cBoiicTBa 5 2 HaOnroneHue v MHTEpIIpETAaIUs OMBITOB, CBHICTEIHCTBYIOMIUX 00 aTOMHO - YcTHBII onpoc;
1. | Bemecrna MOJICKYJISIPHOM CTPOCHUU BEIIECTBA: OIBITHI C PACTBOPCHHUEM Pa3IIUUHBIX ITvchMeHHbBIH
BEIIECTB B BOJIE; KOHTPOIT;
Penrenne 3amad o OleHNBAHUIO KOMTUYECTBA ATOMOB FIJTH MOJICKYA B CIMHUIIES
N IIpakTuueckas
00BEMa BeEIeCTBa;
pabora;
AHanM3 TeKCTa APEBHUX aTOMICTOB (HampuMep, parmenTa mo3mel JIykpernus
«O mpupoze Benieit») ¢ u3I0KEHHEM 000CHOBAHMM aTOMHOM TUIIOTE3bI Camoorienka ¢
(cMpIcTOBOC UTeHNE). O1IeHKa yOSmUTeNFHOCTH ATHX 000CHOBaHHIA; HCIIOJIb30BAaHUEM
O0BbscHeHre OPOYHOBCKOTO ABIDKEHHUS, SBICHUS TUPDY3UH PA3INIAi MEXIY «O1eHoYHor 0
HUMH Ha OCHOBE TTOJIOKEHUH MOJICKYIISIPHO-KHHETHYECKONW TEOPHH CTPOCHUS JMCTaY;




1. | TenioBBIE MpoOLECCHI

23

O06ocHOBaHIE PAaBUIT U3MEPEHNUS TEMIIEPaTYpHI,

CpaBHeHHe pa3INYHbIX CIIOCOO0B M3MEPEHHSI U LKA TEMIIEPATYPHI;
HaGurogeHue u 00bICHEHNE ONBITOB, IEMOHCTPUPYIOLINX U3MCHEHHE
BHYTPEHHEH SHEPTUH Tella B pe3yNbTaTe TEIUIONEepeadn 1 pabOoThl BHEIIHUX
CcHIT;

HaGutogenue u 00bsiCHEHNE OINBITOB, 00CYXKACHHE MPAKTUUECKUX CUTYaIUi,
JCMOHCTPUPYIOIUX Pa3JIMYHBIC BUABI TCIIONICpEAaAYN: TCILUIOIIPOBOAHOCTD,
KOHBEKITUIO, M3ITy4CHUE;

HccnenoBanue sBieHUs TEII000MEHa MPY CMEIIMBAHUY XOJIOHOM U ropsiuei
BoJbI; HabiroieHre ycTaHOBIIGHHS TETUIOBOI'O PABHOBECHS MEXKAY ropsiuei n
XOIIOJIHOH Boj0H; Onpenenenne (n3MepeHne) KoIM4ecTBa TeIIOoThI,
MIOJIY4EHHOT'0 BOJIOH TP TEINTI00OMEHE ¢ HarpeThiM METaJUIMYECKIM
LMJIMHIPOM;

Omnpenenenne (MI3MepEHNE) YAETEHON TEMIIOEMKOCTH BEIIIECTRA;

Pemenne 3anad4, CBSI3aHHBIX C BEIYMCICHUEM KOJTHIECTBA TETIOTHI U
TETIIOEMKOCTH TIPH TEIUIO0OMEHE;

AHaim3 CUTyalui MPaKTHYECKOTO UCIIONBb30BaHMs TEIIOBBIX CBOMCTB BELIECTB
"

MaTepuanoB, HAIPUMED B LENSIX IHEPTroCOEPEKEHHSI : TEIION3 OIS LIS,
9HEprocOeperaroIne KpbId, TEPMOAKKYMYJISTOPHI U T. I1.;

Habnronenue spneHnii uCapeHus U KOHACHCAIUH;

HccenenoBanue mporiecca UCIapeHUs pa3InuHbIX )KUAKOCTEH;

OObsicHeHHE SBJICHUI UCTIApEHHs U KOHJIEHCAIIMU HA OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUEHHUS;

HabGmonenue n 00bsicHEHNE MpoIiecca KUIEH s, B TOM YUCIIe 3aBUCHMOCTH
TEMITepaTypbl KUIIEHUS OT JIaBJICHHUS;

Onpenenenne (MI3MEpEHUE) OTHOCUTENBHON BIIQ)KHOCTH BO3/YXa;
Habmonenue npoliecca miaBiaeHUst KPHCTAUTMYECKOTO BEIIECTBA, HAIIPHMED
Tb1A;

CpaBHEeHHE MPOIIECCOB IUIABICHUS KPUCTAJUINYECKUX TNl ¥ Pa3MATdeHUs IpH
HarpeBaHWU aMOP(HBIX TeEI;

Omnpenenenne (M3MepeHne) YAENbHON TEIIOTH TUIaBIeHUs Jbaa. OObsICHEHNE
SIBTICHUH TUIaBJICHHS ¥ KPUCTAIUTM3AIUK HA OCHOBE aTOMHO-MOJIEKYISIPHOTO
YUCHHS;

Pemrenne 3agady, CBSI3aHHBIX C BEIYMCICHUEM KOJIMIECTBA TETIOTHI B IIPOLIECCAX
TETUIONEpENayuy MPY MIABIEHUH U KPHCTAJUIN3AINY , UCIIAPCHUH U
KOHJICHCALIUH;

Amnanuz CI/ITyaHI/Iﬁ MPaKTUICCKOI'o MpUMEHCHUA SIBJICHUH MJIaBJICHUS U
KpUucTtajuim3daluu, HaripuMep, noJIy4€HUe CBEPXUUCTBIX MaTCpHUaIOB, COJICBAs
rpeska u Jp.;

Amnanu3 paboTsl 1 00BSCHEHHE IPUHIIUIIA JCHCTBUS TEIUIOBOTO JABUTATEINS;

Dy riiiinmaniia rAnmiranTmno mAanmATmIY NIITATaIATIIATANG THATI ATANATIIINT AN TITIIIIIL IV

VYeTHbli onpoc;
IMuceMmeHHbII
KOHTPOIB;
KonTtpomnsnas
paborta;
IIpakTuueckas
pabora;
Tectuposanue;
CamoorieHKa ¢
HCTIONIb30BAaHUEM
«OueHo4Horo
JIUCTaY;

Hroro no pazpeny

28




Pa3nen 2. DiaekTpuyecKue U MATHUTHBIE AIBJICHUS

2. | DaexkTpuyeckue 6 1
1. | 3apsasbl. 3apsiskeHHBIE
TeJia U UX
B3auMoJielicTBHe

Habnronenue 1 mpoBeieHNE OMBITOB T10 IEKTPU3AINHU TeT MPH
CONPUKOCHOBEHUHU U UHIYKIIUEH;

HaGumonenue u o0bsicHeHHE B3aUMOICHCTBUS OTHOUMEHHO U PA3HOMMEHHO
3apsSHKCHHBIX TCII;

OOBsicHeHHE MIPUHIINANA ACHCTBUS 3JIEKTPOCKOIA;

OOBsicHEeHNE SIBICHUH DJIEKTPU3ALUH IIPU COMPUKOCHOBEHHUH TEN ¥ MHIIyKIIHEH
c

UCIIONB30BaHUEM 3HAHUM O HOCUTEIISAX NEKTPUUECKUX 3aPsS0B B BEIIECTBE;
Pacrio3HaBanue 1 00BsICHEHHE SIBICHUH JIEKTPU3AIMU B TOBCEHEBHOM KHU3HU;
Habmonenne u 00bsICHEHNE OIBITOB, MIUTIOCTPUPYIOIINX 3aKOH COXPaHEHUS
NIEKTPHUYECKOTO 3apsi/a;

HaGiogenue oIbsITOB 110 MOJSITHPOBAHHIO CHIIOBBIX JIMHUH 3JIEKTPHIECKOTO

YcertHbIl onpoc;
KonTtpomnsnas
paborTa;
TectupoBanue;

2. | HocTossHHBII 21 1
2. | 3JeKTpUYecKHil TOK

Habnronenue pa3nuyIHbIX BUIOB I€HCTBUSA JIEKTPUIECKOTO TOKA U
oOHapyXeHHe dTUX BHUJIOB JICUCTBHUS B TTOBCETHEBHOM KU3HH;

COOpKa ¥ UCTIBITAHUE ICKTPHUUCCKOM I[EMH TOCTOSIHHOTO TOKA;

W3mepeHue cuiibl TOKa aMIepMEeTPOM;

H3mepenne 21eKTprUuecKoro HanpsHpKeHUs! BOIbTMETPOM;

[IpoBenenue 1 0OBSICHEHHE OIMBITOB, IECMOHCTPUPYIOIIUX 3aBUCHMOCTh
AJIEKTPUUECKOTO COMPOTUBIICHUS TPOBOAHKUKA OT €T0 JAJIUHBI, TIOMIA TN
[IOTIEPEYHOro CeUeHus U Matepuaina; MccnenoBanue 3aBUCUMOCTH CUIIBI TOKA,
MIPOTEKAIOLLET0 YEPE3 PEIUCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HANIPSKEHUS
Ha PE3UCTOpE;

[IpoBepka npaBuiia CIOKEHHS HAMPSDKEHUH IPU MTOCIE0BATEIbHOM
COEIMHEHUH [IBYX PE3UCTOPOB;

IIpoBepka nmpaBuiia A CUIIBI TOKA MIPU NAPaAJIIIEIbHOM COEAUHEHUN
pe3ucTopoB;

AHanu3 cUTyaluil ocIe0BaTENbHOr0 U NAPaJJIEIbHOIO COEAUHEHMS
MIPOBOJHHUKOB B JIOMAIIHUX 3JIEKTPUUECKUX CETAX;

Penrenue 3amay ¢ UCnojipb30BanreM 3akoHa Oma u hopmyia pacuéra
ANEKTPUIECKOT'0 COPOTHUBIICHUS IPH ITOCIEA0BATEIHFHOM H MapauICIbHOM
COCIMHEHUH MIPOBOIHUKOB; OmnperneneHne paboThl 3IEKTPUIECKOT0 TOKa,
IIPOTEKAIOIIETO YEPE3 PE3UCTOD;

OmnpeneneHne MOIIHOCTH 3JIEKTPUUECKOro TOKA, BBIISIAEMON Ha PE3UCTOPE;
UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Yepe3 JaMIIOUKY OT HaNpsHKeHUs Ha
HE;

Ompenenenne KI1J] narpeBatens;

HccnenoBanue npeoOdpa3oBaHus SHEPTUU TIPH MOABEME TPy3a
3JEKTPOJIBUTATENIEM;

OOBsICHEHNE YCTPOWCTBA M MPHUHITUITA JSHCTBHS TOMAITHUX
AIIEKTPOHATPEBATENEHBIX PHOOPOB;

OO0BsCHEHNE IPUYNH KOPOTKOTO 3aMBIKaHHUS M IPHHITUIIA ACHCTBUS TDIaBKIX
IIpe10XpaHUTENEH;

YcerHbIl onpoc;
IIncemeHHBIH
KOHTPOJIb;
KonTtponsnas
paborta;
IIpakTuueckas
pabora;
TecrupoBanue;
CamoorieHKa ¢
HCTIOB30BaHUEM
«Onenounoro
JTUCTaY;




2. | MarHuTHbIe sIBJIeHUS 6 2 HccenenoBanre MarHUTHOTO B3aUMOJIEHCTBU S TIOCTOSIHHBIX MArHUTOB,; YcrHsIi ompoc;
3. W3ydenne MarauTHOTO MOMS MOCTOSTHHBIX MarHUTOB TIPH UX 00bEANHEHUH 1 [1chMEHHbII
pasnencHnn; [IpoBeieHNE ONBITOB MO BU3YyalIU3alMH OIS TOCTOSHHBIX KOHTDOI;
MAarHuTOB;
KonTtpomnsnas
W3y4enue siBleHUs HAMarHMYMBaHUs BEILIECTBA,;
HccnenoBanue AEHCTBHS 2JIEKTPUIECKOT0 TOKA HA MAaTHUTHYIO CTPEJIKY; pabora;
IpoBeseHue OMBITOB, JEMOHCTPUPYIOIINX 3aBUCUMOCTD CHIIBI B3aMMOEHCTBHIS HpakTuyeckas
KaTyILIKA ¢ TOKOM U MarHuTa OT CUJIbl U HAIIPABJICHUS TOKA B KATYILKE, pabota;
AHanu3 cuTyaluil NpakKTUIeCKOro NIPUMEHEHUs SIEeKTPOMAarHuToB (B OBITOBBIX | TecTHpoOBaHUE;
TEXHHYECKHUX YCTPOWUCTBAX, MPOMBIIUIEHHOCTH, MEIULIMHE);
V3y4enue nelicTBUSI MAarHUTHOT'O I1OJISI HA ITPOBOJHUK C TOKOM;
W3ydenue nelcTBUS SIEKTPOIBUTATEIS;
Wzmepenue KIJ] anekTpoaBuraTebHOH yCTaHOBKY;
Pacrio3HaBaHMe M aHAIN3 Pa3IMYHBIX IPUMECHEHUH 3JIEKTpOIBUTaTeNIeH
(TpaHCTIOPT, OBITOBBIEC YCTPOKCTBA U P.);
2. | DaeKTpOMarHuTHast 4 1 OMBITH IO KCCIEIOBAHUIO SBICHUS JICKTPOMATHUTHON HHIYKIINH: YcTHBIIH ompoc;
4. HHAYKIHSA HCCIICIOBAaHNE U3MEHCHHNI 3HAYCHUS 1 HaIrpaBJICHUSA MHAYKIOUOHHOT'O TOKA, TTucbMeHHBIN
KOHTPOJIb;
Hroro mo pasaeny 37
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO 68 11

YACOB I10 I[TPOTPAMME
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HanmeHnoBaHue KonuuyecTBo yacoB Hdara Buabl 1eATeJILHOCTH Buapl, aop
a3/1eJ10B U TeM usyue OpMBI
pasi BCE | KOHTPOJI NMPaKTHY i (bop
NMPOrpaMMbl HUSA KOHTPOJISI
ro bHbIE ecKue
Pa3nen 1. Mexannueckue siBJeHUS
Mexannueckoe 10 1 1 AHanm3 1 00CYyXKJICHHE Pa3IIIHBIX TPUMEPOB MEXaHHIECKOTO IBHKCHUS; YCcTHBII ompoc;

JBHIKeHHE U
CIIOCOObI ero
ONMHCAHUA

OO6cyxIeHne TpaHUI] TPUMEHUMOCTH MOJIENN «MaTepHalIbHAs TOUKa;
OnncaHne MeXaHN9IeCKOTo IBIKEHHS Pa3InYHBIMH cllocoO0amMu(ypaBHEHHE,
Tabmuna, rpaduk); AHaTN3 )KU3HEHHBIX CUTYAIHH, B KOTOPBIX MPOSBIISIETCS
OTHOCHTEIIbHOCTh MEXaHUUECKOTO JBIKCHUS;

HaGurogeHne MeXxaHU4eCcKOoro IBMKEHHUS TeJla OTHOCUTENBHO PAa3HbIX TE
OTCuéTa;

CpaBHeHue IyTel ¥ TPaeKTOPHil IBI)KEHUS OHOTO U TOT'O XKe Tena
OTHOCHTENIFHO pa3HbIX TeN OTCUETa;

Amnanu3s texcra ['anmunes 06 OTHOCHUTCIIBHOCTH JIBUXXCHUS, BBIIIOJIHCHUC
3aJJaHUM 110 TEKCTY (CMBICIIOBOE YTEHHE);

Onpenenenne cpeaHeil CKOpOCTH CKONBXEHHs OpyCcKa MM IBUIKECHHS [IapHKa
10 HAKJIOHHOW TTOCKOCTH;

Amnanus 1 00cyXIeHre crioco00B PHOIMKEHHOTO ONPEIEIEHUsI MTHOBEHHOM
CKOpOCTH;

Omnpenenenne CKOpOCTH paBHOMEPHOTO IBHKEHUS (IIapUKa B *KUAKOCTH,
MOJIEIH 3JIEKTPHIECKOT0 aBTOMOOWIIS U T. 11.);

Omnpenenenne myTH, IPOWAECHHOTO 32 TaHHBIH MPOMEKYTOK BPEMEHH, U
CKOPOCTH TeJa 10 rpaduiKy 3aBUCHMOCTH IIyTH PABHOMEPHOTO JBIKECHUS OT
BPEMEHH;

OO6cyxaeHne BO3MOKHBIX TIPUHIUIIOB JEHCTBUS MPUOOPOB, U3MEPSIONINX
CKOpPOCTH (CITUIOMETPOB); BhducieHne myTs u CKOPOCTH TPH
PaBHOYCKOPEHHOM IPSMOJIMHEWHOM JIBUJKEHUU TENa;

Onpe/eneHye MpoiIeHHOrO yTH U YCKOPEHUsI JBIKEHUS Tella 110 rpaduky
3aBUCHMOCTH CKOPOCTH PaBHOYCKOPEHHOT'O IPSIMOJIMHEWHOTO IBM)KEHHUS Tella
OT BpEMEHH;

Omnpejenenre yCKOpeHHs Tejla IpH PaBHOYCKOPEHHOM JBHKEHUH T10
HaKJIOHHOH IUTOCKOCTH; VI3MepeHne neproaa 1 4acToThl 00paleHHs Tea 110
OKPY’KHOCTH;

Omnpejenenne CKOpoCTH PaBHOMEPHOT'O JABHKEHHS Tella 10 OKPY>KHOCTH;
Pemenne 3a1a4 Ha onpeneNeHne KHHEMaTHIECKUX XapaKTEePUCTHK
MEXaHNYECKOTO JBIKCHNUS Pa3INIHBIX BUJIOB;

Pacrio3HaBanue u TpUOMMKEHHOE ONMMCAHNE PA3IMIHBIX BUIOB
MEXaHNYECKOT0 JBIKEHHMS B IIPUPOJIE U TEXHUKE (Ha IpUMEpax CBOOOIHO
MAJIAFOIIHX TEJl, IBIKCHNUS KUBOTHBIX, HEOSCHBIX TEN, TPAHCIIOPTHBIX CPE/ICTB

u 1p.);

ITucemeHHbIH
KOHTPOJIb;
KonTponbHas
paborta;
IIpakTnueckas
pabora;
TectupoBanue;
CamoolieHKa ¢
HCTIONIb30BaHUE
M
«O1eHOYHOT0
JUCTaY,




=

B3aumoaeiictBue
TeJ
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Habnronenue u 00CyXIIeHHE OTIBITOB C ABIDKCHUEM Tella TPH YMEHBIIICHUN
BIMSTHUS IPYTHX TEJ, MPEMSATCTBYIOMNX IBIKECHUIO;

Amnanm3 Texcra [anmes ¢ onucaHneM MBICICHHOTO SKCIIEpUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH WHEPIINH; BBHITIOTHEHUE 3aJaHUI TI0 TEKCTY
(cMBICITOBOE UTEHHE);

O6cy)K}IeHI/Ie BO3MOXHOCTH BBITIOJTHEHHA 3aKOHA MHEPIIMU B PA3JIMYHBIX
cucremax orcuéra; HabnroneHne u o0CyxkAeHHEe MEXaHUUECKHX SIBICHHM, PO
HUCXOJAIIUX B cucTeMe oTcuéra«Tenexka» pu €€ paBHOMEPHOM U
YCKOPEHHOM JIBU)KEHHH OTHOCUTEIBHO KaObuHeTa (pusnky; [lelicTBus ¢
BEKTOpaMH CUJI: BBIITIOJTHECHHE Sa[laHl/Iﬁ 110 CJIOKEHHIO U BBIYUTaAHUIO BEKTOPOB;
HaGuogenue w/winy npoBeeHUE OIBITOB, IEMOHCTPUPYIOLIUX 3aBUCHMOCTb
YCKOpPEHHMSI TeNa OT MPHUIOKEHHOW K HEMY CHJIBI U MacChl Tela,;

Amnanu3 1 00bsICHEHHE SIBJICHUH ¢ HCIIOIB30BaHUEM BTOPOro 3akoHa HeroToHa;
Penrenne 3amad ¢ HCoap30BaHUEM BTOPOTO 3aK0Ha HBIOTOHA 1 mipaBmIa
cnoxxenus cwr, OnpezencHue 5KECTKOCTH MPYKITHEI,

AHanm3 cuTyanui, B KOTOPBIX HAOMIOMAIOTCS YIpyTHe TeopMaIni, U uX
00BSICHEHHE C MCIIONB30BaHNeM 3aKkoHa ['yKa;

Pemenue 3ana4 ¢ ncnonp3oBaHueM 3akoHa ['yka;

HccnenoBanne 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHHS OT CIIIBI HOPMaJIbHOTO
JTaBJICHUSI.

OOGcyxaeHne pe3yabTaTOB HCCIIST0BaHUS;

Omnpenernenne K03GGUIHCHTa TPSHUS CKOIBKCHUS,

W3mepenue cuibl TpeHHUs TOKOS;

Pemenne 3anay ¢ ucnonb30BaHUEM (HOPMYJIBI JUTSI CHIIBI TPEHUS CKOJILKEHHUST;
AHanu3 JBIKEHUS TeJl TOJIBKO MO ACHCTBUEM CHJIBI TSHKECTH — CBOOOIHOrO
TIaJICHNST;

OOBsicHEHNE HE3aBUCUMOCTH YCKOPEHUsI CBOOOIHOTO TTaZIeHHsI OT MacChl Tela;
OIeHKA BETMYMHEI CHJIBI TATOTSHHUS, ICHCTBYIOMICH MEXKTYy ABYMS TeIaMU
(Jutst pasHBIX Macc); AHAJIU3 IBV)KEHHST HEOECHBIX TEN MO ISHCTBHEM CHITBI
TATOTEHUS (C MCIIONB30BAHUEM JTOTIONMHUTENBHBIX HCTOYHUKOB MH(OpMAITNH);
Penrenne 3amad ¢ HCMOIp30BaHUEM 3aKOHA BCEMUPHOTO TATOTCHHUS U (HOPMYJIBI
JUTS pacuéTa CHIBl TSDKECTH;

AHaIm3 OPpUTHHAIBHOTO TEKCTA, OTIMCHIBAIONIETO MPOSBICHUS 3aKOHA
BCEMHPHOTO TATOTEHI S, BEITIONHEHUE 3aJTaHUH 10 TEKCTY (CMBICIIOBOE
YTECHHUEC);

Habnronenue n 00CyXIeHHE OTBITOB 110 H3MEHEHHUIO Beca Teja IpH
YCKOPEHHOM JBWKEHUH; AHAJIN3 yCIOBUI BOSHUKHOBEHHUS HEBECOMOCTU U
Ieperpy3Ky;

Pemienne 3amay Ha onpeseneHne Beca Tela B Pa3IndHbIX YCIOBHUSX;

AHanu3 cui, IeHCTBYIONIMX Ha TEJO, TTOKOSIIEECS Ha OTIOPE;

nl’l]’\PHPHPHMP IIeHTNA TIXEeCTH NARTUUHRIX T

VYcTHbIl omnpoc;
ITucemeHHbIH
KOHTPOIIb;
IIpakTnueckas
pabora;
TectupoBanue;
CamoolieHka ¢
HCTIONIb30BaHUE
M«OIEHOYHOT'0
JIUCTaY;




=

3aKoHbI
COXpaHeHus!
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Habimonenue u 00CyXIeHNE OIBITOB, IEMOHCTPUPYIOLINX MEepenady
UMITyJIbCa TIPH

B3aMMOICHCTBHUH TEN, 32KOH COXPAaHEHUSI MMITYJIbCa IPH a0COTIOTHO yIPYroM
1 HEYNPYTOM B3aUMOICHCTBHUS TEl;

AHanus cuTyanuii B OKpy’KaromeH >KHU3HU ¢ UCIOIb30BAHNEM 3aKOHA
COXpaHEeHHS UMITyJIbca; PacriosHaBaHue SIBICHUS PEAKTUBHOTO JIBIDKECHUS B
npupoze u rexanke (MC — 6uonorus); [IpuMeHeHne 3aKoHa COXpaHEHUS
HMITyNbca IS pacyéra pe3ynbTaToB B3aUMOCHCTBHS Tel (Ha MpuUMepax
HEYIpPYTroro B3aUMOJEICTBUS, YIPYroro HEHTPaIbHOI0 B3aUMOAECHCTBUS
IBYX

OJIMHAKOBBIX TE€J, OHO U3 KOTOPBIX HETIOJBIU)KHO);

Pemienne 3agau ¢ HCIOIb30BAaHUEM 3aKOHA COXPAHEHHS UMITYIIbCA,
Omnpenenenne paboTHI CUIIBI YIPYTOCTH HPH IMOABEME Ipy3a C
UCTIONIb30BAHUEM HETIOIBH)KHOTO M TIOIBI)KHOTO OJIOKOB;

H3mepenne MOIHOCTH;

H3mepenne NoTeHINAIbHON 3HEPTHH YIIPYTO e OpMUPOBAHHON MPYKHHBI;
W3mepeHne KNHETHYECKOl SHEPTUH Tela MO JUTMHE TOPMO3HOTO Iy TH;
OKCIepUMEHTATbHOE CPaBHEHNE N3MCHEHHS TTIOTCHIINAIBHON M KHHETHYECKOH
SHEpPTUH Teja MpU ABUKEHUU 110 HAKJIOHHOM IITIOCKOCTH;
DKcrnepuMeHTalbHAS IPOBEPKA 3aKOHA COXPAHEHU MEXaHUUECKOH SHEPrun
TIpY CBOOOTHOM TaICHHH;

[IprMeHeHne 3aK0HA COXPaHEHUSI MEXaHUYIECKON SHEPTHH IS pacuéra
NOTCHLUAIBHOU U

KHHETHYECKOMN 3Hepruil Tena;

Pemienne 3agau ¢ MCIOIb30BAHKEM 3aKOHA COXPAHEHUSI MEXaHUUECKON
SHEPIUU;

YerHbii onpoc;
ITucemeHHbIH
KOHTPOIIb;
Kontponbhas
pabora;
CaMooIIeHKa C
HCTIONIb30BaHUE
M«OIEHOYHOT'0
JIUCTaY;

Hroro no pazneny
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Pasznen 2. Mexanndeckue K0Je0aAHHUS U BOJTHBI

2.
1.

MexaHndyeckue
KoJIe0aHus

7

Habimonenue konebanuii 1o 1eHCTBUEM CHII TSDKECTH U YIIPYTOCTH H
OoOHapyKeHHe MOI00HBIX KOJIEOAHUH B OKPYXKAIOIeM MHPE;

Amnanu3 konebaHui rpy3a Ha HUTH U Ha ipyxuHe. Onpenenenne 4acToThl
KoneOannit

MaTeMaTHYECKOT0 U MPYKNHHOTO MasTHHKOB,;

HaGmonenre n 00bsICHEHNE SIBJICHUS PE30HAHCA,

HccnenoBanne 3aBUCMMOCTH MepHOAa KOJIeOaHUI MOABEIIEHHOTO K HUTH
rpy3a OT JUIMHBI HUTH; [IpoBepka HE3aBUCHMOCTH IIepHoa KonedaHuit
rpy3a, MOJBEUICHHOI'O K JIEHTE, OT Macchl rpy3a; Habmoaenue u
00CYXIICHUE OTIBITOB, IEMOHCTPUPYIOIINX 3aBUCUMOCTD MEpHOa
KoJIeOaHMi IPY)KUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTH
NPY>XHHBI;

[IprMeHeHnEe MaTeMaTH4eCcKOro U MPY>KMHHOI'O MassTHUKOB B KaUeCTBE
MOJIeNel JUIs OIMCaHNs KOoJeOaHUi B OKPYKaIOIeM MHPE;

Pemienne 3agay, CBSI3aHHBIX C BBIYMCIIEHUEM WM OLIEHKOW 4aCTOTHI
(mepmona) KoeOaHNH;

VYcTHBIH onpoc;
IIncrMeHHBIH
KOHTPOJIb;
TectupoBaHue;
CaMooIIeHKa ¢
HCIIOIb30BaHHE
M«OILIEHOYHOTO
JIACTaY,




2. | Mexanuyeckue BOJHBI. 8 1 OOHapyXeHNE U aHAIIM3 BOJHOBBIX SIBJICHUI B OKPYKarOLIeM MHUPE; VYeTHBIH ompoc;

2. | 3Byk Habnronenue pacrpocTpaHeHHs TPOIOIBHBIX U TIONEePEYHBIX BOJIH (Ha [TnceMeHHbIH
MOJIENN) U 00HApYKEHHUE aHAJIOTMYHBIX BUIOB BOJH B IIPHPOJE (3BYK, KOHTPOIIb;
BOZSIHBIE BOJIHBI); KonTponbHas
Brruncienue JIMHBI BOJIHBI H CKOPOCTH PaclpOCTPaHEHHUS 3BYKOBBIX BOJIH; paborta;
:’)KCHepI/IMeHTaHBHOG OINPCACICHUE I'PAHUI] YaCTOTHI CIIBIIIUMBIX 3BYKOBBIX TeCTI/IpOBaHI/IC;
KOJIeOaHuii; CamoolIeHKa ¢
Ha6n}0,ueHHe 3aBUCHUMOCTH BbICOTHI 3BYKa OT 4YaCTOThI (B TOM 4YHCJIE C HUCIIOJIB30BaHUEC
UCIIONIb30BAaHHEM M«O11eHOYHOTO
MY3BIKQIbHBIX HHCTPYMEHTOB); JINCTa,
HaOnroeHue u 00bsSCHEHHE SBICHUS aKYCTHYECKOr0 Pe30HAHCA;
AHanm3 OpUrHHaIBHOTO TEKCTA, MTOCBSAIIEHHOTO UCTIONb30BAaHUIO 3BYKa (WK
YIBTpa3ByKa) B TEXHUKE (3XOJIOKaNKs, YIbTPA3BYK B MEIUIIMHE U JIp.);
BBITIOJTHEHHE 33JJaHHH 110 TEKCTY (CMBICIOBOE YTCHUE);

Hroro mo pazneny 15

Pazjen 3. DiiekTpoMarHuTHoe moJie U

3JICKTPOMATrHUTHBIC BOJIHBI

3. | DaekTpoMarHuTHO 6 1 [MocTpoenue paccyxieHu, 000CHOBBIBAIOIINX B3aUMOCBS3b IIIEKTPHICCKOTO YCTHBII ompoc;
1. | emouewn Y MarHUTHOT O TMOJIeH; DKCIEPUMEHTAIbHOE U3yUYE€HUE CBOMCTB IInceMeHHBIH
3J1eKTPOMATHUTHBI AIEKTPOMATrHUTHBIX BOJH (B TOM YHCIIE C TIOMOIIHI0 MOOMIIBHOTO TenedoHa); KOHTPOJIb;
€ BOJIHBI AHanM3 peHTI€HOBCKIX CHUMKOB YEIIOBEUYECKOT0 OPTaHN3Ma; KonTtpomnpras
AHaIN3 TEKCTOB, OMHICHIBAIOIINX TPOSBICHAS JIEKTPOMATHUTHOTO H3TTyUCHHUS paborta;
B NIPUPOJE: )KUBBIC OPTAHN3MBI, U3TYICHUS HEOECHBIX TEN (CMBICIIOBOE CamoorieHka ¢
YTCHHUEC); HCTIONIb30BaHNE
PacriosHaBaHue ¥ aHAIN3 PAa3IMIHBIX IPUMEHEHUH SJICKTPOMArHUTHBIX BOJH M«OI1EHOYHOI 0
B TEXHUKE; JIACTaY,
Penrenue 3amad ¢ UCOIb30BaHUEM (DOPMYIT IJIs1 CKOPOCTH DJICKTPOMATHUTHBIX
BOJIH, JJIMHEI BOJIHBI M YaCTOTEI CBETA;
HUroro no pazzaeny 6




Pasgen 4. CBeToBbIE SIBJCHHSA

4. | 3akoHbI 6 Habnronenue onpITOB, IEMOHCTPUPYIOMINX SBICHHE TIPSIMOIHHEHHOTO YcTHBII ompoc;
1. | pacnmpocTpaHeHusl cBeTa pacnpocTpaHeHUs CBeTa (BO3HUKHOBEHHE TEHH U MOIYTEHU), I UX ITnucemeHHbIH
HHTEpPIPETALHsI C UCIOJIb30BAHNEM TIOHATHUS CBETOBOI'O JIy4a; KOHTPOJIb;
OOBsiCHEHNE U MOZIEIUPOBAHKIE COTHEYHOI0 U JIYHHOT'O 3aTMEHUI; TectupoBanue;
HccenenoBanre 3aBUCMMOCTH yTila OTPAYKEHHUS! CBETOBOT'O JIy4a OT yriia CamoolieHKa ¢
HaJIeHuUsT; UCIIONIb30BaHKE
V3y4enue cBOMCTB U300payKeHUs B INIOCKOM 3€pKaJie; M«OLIEHOYHOT 0
HaGmonenue u 00bsICHEHNE OIBITOB MO MOJMYYSHUIO N300paKeHUH B JIACTaY;
BOTHYTOM U BBIITYKIIOM 3epKanax. HaOnronenne u o0bsICHEHHE ONBITOB 110
NIPEJIOMJICHHIO CBETA Ha IPaHUIIE PA3JIMUHBIX CPEJl, B TOM YHCIIE OIBITOB C
TIOJIHBIM BHYTPEHHHUM OTpPa’KEHHEM;
HcenenoBanne 3aBUCMMOCTH yTJIa MPEJIOMIICHHUS OT yIJIa MajieHHs
CBETOBOTO JIyda Ha TPAaHHUILIE«BO3LyX—CTEKIION;
Pacrio3HaBaHue SIBICHUI OTpaXkKeHHS U IIPEIOMIICHUS CBETA B
TIOBCETHEBHON JKU3HHU. AHAIIN3 M OOBSCHEHHE SBJICHHUS! ONTHIECKOTO
MHpaxa;
Pemienne 3a1a4 ¢ HCIONB30BAaHNEM 3aKOHOB OTPAXCHHSI U IPEIOMIICHUS
CBETa;
4, | JIuH3bI M ONTHYECKHE 6 [Tonydenue n3o6pakeHuii ¢ MTOMOIIBIO COOMPAIONIEH U PaCCEeHBAIOIIEH JIMH3, VYcerHbI onpoc;
2. | npudopsl OmnpeneneHne GOKYCHOTO pacCTOSTHUS M ONTUYECKON CHIIBI COOHMparoeit ITuceMeHHbIN
JIMH3BI; KOHTPOJIb;
AHanu3 ycTpoiicTBa U MPUHIUIA JEHCTBUS HEKOTOPBIX ONTHUECKUX IIpakTuueckas
npubopoB: goroanmapara, MUKpockona, Teneckorna(MC — ouoorus, pabora;
aCTPOHOMHS); CamoolieHKa ¢
AmHanu3 sBJIeHUI 0JM30pYKOCTH U AaTbHO30PKOCTH, IIPUHLIUIA ICHCTBHS UCIIONIb30BaHKE
o4ukoB (MC — Guonorus); M«OLEHOYHOr O
JIHCTaY;
4. | Paszio:keHue 3 Habnronenue mo pas3iioykeHUro 0eIoro cBeTa B CIEKTP; YcrHbrit
3. | Oexorocsera B Habimonenne u 00bsICHEHNE ONBITOB MO TOMYYEHUIO OETIOro CBeTa IMpH oIpoc;
CHeKTP CIIOKCHUH CBETA Pa3HbIX IBETOB; KonTponbHas
IIposenenue n 0OBSICHEHNE ONBITOB IO BOCHPHUATHIO IBETA IPEAMETOB IPU pabora;
1X HaOJIOIEHUN Yepe3 IIBETOBBIC (GUIBTPHI (IIBETHBIE OYKH);
Wroro o pa3gemy 15




Pa3nen 5. KBanToBbI€e IBJICHUS

5. | Hcnmyckanue n 3 OO6cyxnenne nenu onbIToB Pesepdopaa mo nccienoBaHuio aTOMOB, YcrHbIi
1. | mornomenue cBera BBIIBIKCHUE TUIIOTE3 O BO3MOKHBIX Pe3yJIbTaTax OMBITOB B 3aBUCHMOCTHU 0I1poc;
aToMoM OT MPE/IIoNIaraeMoro CTPOSHHSI aTOMOB, (POPMYJIMPOBaHUE BBIBOJIOB U3 TectupoBanue
Pe3yJIbTaTOB OIIBITOB; ;
OO0cy)eHHEe POTUBOPCUUH TIAHETAPHOW MOJIEITH aTOMa U OCHOBAHUMA
JUIsl TUIIOTE3bI bopa o cTaloHapHBIX OpOHUTAX INIEKTPOHOB;
HaGiogenue CrijIonIHbIX U IMHEHYaThIX CIEKTPOB U3TY4YEHHS Pa3IMYHBIX
BetectB. OOBsICHEHHE IMHEHYATBIX CIICKTPOB M3ITyYCHUS;
5. | Crpoenne aTOMHOI0 7 OO6cyx1eHre BOSMOXKHBIX THIIOTE3 O MOJIENSIX CTPOCHUSI /1pa; VYcTHbIH
2. | sagpa OmnpeneneHue cocTaBa sep MO 3aaHHBIM MACCOBBIM U 3apsIOBBIM UUCIaM U 0IIpoCc;
TIO TIOJIOXKEHUIO B IEPHOANYECKO cucteme aneMeHToB (MC — xumns); IMuceMeHHbII
AHanu3 U3MEHEHHs COCTaBa sJpa 1 ero IOJIOKEHHUs B IEpHOINIECKOM KOHTPOJIb;
cucTeMe pH o paanoakTuBHOCTH (MC — xuMus); INpakTryecka
HccnenoBanne TPEKOB (L YaCTHIL IO TOTOBBIM (poTOrpadusim; st pabora;
OOHapyXeHne 1 U3MepeHNe PaJuaioOHHOT0 (DOHA C TIOMOIIBI0 JO3UMETpa, TectupoBanu
OLIEHKA €T0 e;
WHTEHCUBHOCTH;
AnHanu3 6MOIOrMYeCKUX M3MEHEHUH, TPOUCXOISIINX M0, JEHCTBHEM
panuoakTuBHBIX M3nydenuit (MC — Guonorusi);
Hcnonk3oBaHue paguoakTUBHBIX H3IydeHud B Meaunuae (MC —
Ouosnorus);
5. | SlnepHsble peakuun 7 Pemienne 3agau ¢ HCIOIb30BAaHUEM 3aKOHOB COXPaHEHHs MaCCOBBIX U YcTHBIN onpoc;
3. 3apsAI0BBIX YHCEN Ha OMpEJETICHUE PE3YJIbTATOB SAEPHBIX pEeaKLUil; aHAIIN3 IMucemeHHbIH
BO3MOXHOCTH WJIM HEBO3MOXKHOCTH SIIEPHOM peakuuy; KOHTpOIIb;
OrieHKa SHEPTUH CBSI3H SIAEP C MCIOJIb30BaHUEM (OpMYJIbl DHHIITEHHA; KonTtponbhas
OO6cyXIeHHe NIEPCIIEKTUB UCIOIB30BAHUS YIIPABIIEMOT0 TEPMOSAEPHOIO pabora;
CHHTE3a; TectupoBanue;
OO6cyxIeHne TPENMYILECTB 1 HKOTOTHIECKHX MPOOIIEM, CBI3aHHBIX C Camool1ieHKa ¢
snepHoii sHepreTukoit (MC— skomorusi); UCTIONb30BaHNE
M«O1eHOTHOTO
JACTaY;
HWroro no pazneny 17




Pa3nen 6. [loBTOpUTE/ILHO-0000IAI0 NI MOTYJIH

6. | Cucremarusanus v 9
1. | oGoOuIeHHne
TMPeAMETHOT 0

coiep:KaHus U

ONbITA 1eATeJbHOCTH,
NPUOOPETEHHOrO MPHU
H3yYEeHHMH BCEro Kypca

Brmmonaenne yaeOHBIX 3a1aHUA, TPEOYIOMNX JeMOHCTPAINH
KOMIIETEHTHOCTEH, XapaKTepU3YIOIINX €CTECTBEHHOHAYIHYIO0 TPAMOTHOCTb: -
MPUMEHEHUS TTOJyYeHHbIX 3HAHUI [JIsl HAYYHOr'0 O0BbsICHEHHST (DU3MUECKUX
SIBJICHUHM B OKPY>KaIOILEH NIPUPOJIE U TIOBCEIHEBHON XKHU3HH, a TAKKE
BBISIBJIICHUS (bI/ISI/I‘IeCKI/IX OCHOB psJia COBPEMECHHBIX TeXHOHOFHﬁ;- MMPUMCHCHUA
OCBOCHHBIX OKCIIECPUMECHTAJIbHBIX yMCHI/II‘/lI JUIS UCCIICJOBAaHUA (I)I/I3I/I‘IeCKI/IX
ﬂBJ’leHHﬁ, B TOM YHMCJIC JId IPOBEPKU I'MIIOTE3 U BBIABICHUA 3aKOHOMepHOCTeﬁ;

YcrHbrit
0I1poc;
IIpakTuuecka
st paborTa;

pusukn Pewrenne pacu€rHbIX 3a/1a4, B TOM YHCII€ MIPEATIONAralolUX UCIIOIb30BaHUE
(U3MYECKOi MOEIH 1 OCHOBAaHHBIX Ha COJIEP)KaHUU Pa3INYHBIX Pa3JIE/lOB
Kypca QU3HKH;
BoinonHenue u 3amuTa rpynnoBbIX WKW UHAUBUIYAJIbHBIX MPOEKTOB,
CBSI3aHHBIX C COICPIKaHUEM Kypca (QPH3UKH;
HUroro no pazneny 9
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O NIPOLHECCA

OBSIBATEJIBHBIE YUEBHBIE MATEPUAJIBI 1J151 YYEHUKA
1. ®usuka, 7 knacc/Ilepoimkun .M., IBanos A.U., AkiimonepHoe 0OLIECTBO
«M3narenbctBo «IIpocBemenue";
2. ®wuswmka, 8 xmacc/[lepsimkun V.M., BanoB A.U., AKinoHepHOE OOIIECTBO
«M3narenbctBo «IIpocBemenue";
3. ®wusmka, 9 xmacc/[lepsimkun .M., UBanoB A.U., AkinoHepHOE 0OIIECTBO
«M3narenbctBo «IIpocBemenue";

METOIUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1. TIpumepnas pabouas nporpamma OOO dusnka (6a30BbIii ypoBeHb) st 5-9 kinaccos, M., 2021 r.

(mp. 3/21 ot 27.09.2021 1.)

COopnuk 3a1au o guszuke 7-9 xi. (B.W. Jlykamuk, E.B. UBanosa), 2020 r.

COopnuk 3aga4d o gusuke 9-11 k. (A.IT PermkeBuu), 1986 r.

B.A. Bonkog, C.E. [Tonsuckuii [Toypounsie pazpadotku o gusuke (7 kiacc)

B.A. Bonkos, C.E. [Tonsuckuii [Toypounsie pa3padotku mo gusuke (8 kmacc)

B.A. Bonkos, C.E. Ionsuackuii [Toypounsie pazpabotku o ¢usuke (9 kiace)

JlabopaTtopHsie paboTs 110 pusuke (7 Kiace)

JlabopaTtopHblie paboThI 110 pusuke (8 Kiacc)

JlaGopatopHsbie pabotsl 1o dusuke (9 kiacce)

10 VYpoxku pusuxu B 7-8 K., [Tocobue st yunreneii, 2000 r.

11. [IpomesxyTouHas aTTecTaus U pyOeKHBIH KOHTPOIb. Dusnka 7-8 KiI. (o1 pe.
JI.M.MoHAacCTBIPCKOTO)

12. KUM ®wusuka 8 kiacc

13. KM Pu3suka 9 xiacc

14. CnpaBounuk no ¢pusuxe 7-11 k., M., 2022 r

15. dusuka B cxemax 1 Tabiuuax, M., 2021 r.

16. CripaBounuK a1t moaroroBku k OI'D, M., 2020 r.

17. .. Tlepensman 3anumatenbHas MexaHuka,2005 r.

18. C.E. Bennnr, M.H. Kynukos, B.H. [lIBerto OnumMmnuaanasie 3agauu no ¢pusuke, 2005 .

19. B.II. lleBnioB Tematudeckuit KoHTpoIb 1o pusuke 7-11 k., 2008 T.

20. P.JI.MunbkoBa IIpoBepounsie 3amanus o ¢puszuke 7-10 k., 1992 r.

21. JI.A.Kupuk ®usuka 9 k1. CamocTosTeNbHbIE U KOHTPOJIbHBIE paboThl, 2005 T.

22. T.1.[Jonras, B.A.ITomoBa ®uznka 7-9 k. TexHomorndeckasi Kapra U CIICHAPUU YPOKOB
pasuBariero ooyuenus ®I'OC, 2015 r.

23. H. K. Xannanos, T.A. Xannanosa Tectel 7 k1., M., 2016 T.

24. H.U. Cnennesa Tectw! 8 xi1., M., 2018 1.

CoNOOR~WN

25. H.B. ®wionoBu4 MeToaudeckoe nocooue k yueonuky A.B. Ilepeimkuna 7, 8 k1. M., 2018 1.

26. A.E. Mapomn, E.A. mapon, C.B. [1o3oiickuii
COopHUK BOnpocoB 1 3a1a4 k yueOHuky A.B.Ilepermkuna 7, 8 k1. M., 2018 .
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Tabnuua "llkana 31eKTpOMarHUTHBIX U3JTy4eHUN

bapomeTtp-anepoun bP

[HunuHap ¢ oTIagaonmM JHOM

Mogens 1eKTpoaBUrarTens JadoparopHas pa30opHas ¢ HOCTOSHHBIMU MarHUTaMH |
AJIEKTPOMarHUTaMH

HcTounuk nutanus naboparopHsiii BY-4

[Tanouka 00HUTOBAS M CTEKIITHHAS KOMILIEKT I10 3JIEKTPOCTATHKE

Habop xanopumerpuyeckux Tein

Habop ten paBHOro oobema

Ha6op Ten paBHOM Macchl

. AMriepmeTp J1abopaTopHBIH

. Bonbt™etp naboparopusriii 6 B

. KoMITIeKT Tenexex J1erkonoaBuKHbIX

. luaamometp srabopartopusiid SH - 3

. Junamometp SH mnanmeTHeI# - 3

. Kanopumerp ¢ HarpeBaresem

. Kamopumerp ¢ MepHBIM cTakaHOM - 3

. 'mpum ¢ paznoBecamu ot 10mrmo S00rp - 2

. CynTan snekrpoctaTudeckuit (mapa)

. box monBMKHEBIHN

. TepmomeTp nabopaTopHBIii - 5

. Konyc curnanpnenii H=470MMm

. Peraar-nuneiika maboparopsast - 3

. [lepexitouarens 0THOMOIOCHBIN J1TA0OPaTOPHBIN - 8
. Amniepmetp nabopaTOpHbIi (ydeHUUYECKHH - 5

. YuebHo-nemoHcTpanronHas mozens "Ilap ¢ konbrom”
. DIIEKTPOMETPHI IEMOHCTPAIIMOHHEIE (I1apa)

. [Ipubop anst qeMOHCTpaLuu JEUCTBHS aTMOC(EpHI

. Kenob lNanunes

. KamepTonsl Ha pe30HaHCHBIX AMKKax (Tapa)

. Mukpoamnepmetp nalb. yueOHbIi

. IIpu0op Ans JEMOHCTpALIMK 3aBUCUMOCTH COIPOTHBIIEHUSI IPOBOAHMKA OT €T0 JJINHBI, CEYEHUSI U

MaTepuaia

MasTHuk 35ekTpoctatudeckuiit MTO

KomMriekT coe tTMHUTENBHBIX TPOBOIOB

MarasuH conpoTHBIIEHUH (JIEMOHCTPAIIOHHBII)
Y4eOHO-IeMOHCTPAIMOHHBIN HAaOOp Mo (pu3uKe "MarasuH pe3ucTopoB' IS MPOBEICHUS JTaOOPaTOPHBIX
paboT 1o Teme MEKTPUUYECTBO - 3

Ammnepmerp nabopaTopHbIi (yueOHBbIi)

Hab6op JIaGopaTopHsrlit "DiekTpudecTtBo"”

Tabnuma "Mexaynapoanas cucrema eaunauni (CHU)"

Ha6op JlaGoparopusrii "OnTuka"

JlaGopaTopnsrit Habop "['eomerpuueckas ontuka'

ITaTuB 1EMOHCTPAIIOHHBIN (PU3NYECKHIA

Tabnuna nemonctpanuonnas ""Muoxutens u npuctaBku CH"
Becsl yaebHnbIe ¢ pasHoBecamu (rupsimu) 10 200r - 3
barapeiinblit oTcek 4XAA (3aKpbITHIH € BBIKIIOYATENEM) - 2
Jlamma ¢ xonmaukamn4,8 Ha ITOACTaBKeE - 3

Habop mapoB-MasTHUKOB (51IT)

Tennonpuemuuk (mapa)

Ctpenku MarHuTHbIE HA IITATUBAX

TpyOka HproToHa



50. Hacoc Bo3aymIHbIi pyqHOn

51. [ap IMackans

52. Monens anekTpoasuratess (pa30opHasi) 1abopaTopHast
53. Bechl TexHHUECKHE ¢ Pa3HOBECAMHU JAEMOHCTPALIMOHHBIE
54. Habop 1abopaTopHblii MEXaHHUKA

55. Habop npyxuH ¢ pa3IMdIHON KECTKOCTHIO

56. barapeiinblit otcex 2AA - 3

57. UunuHap u3MepuTeNbHbINA (MEH3YpKa) - 3

58. I'py3 HabopHsIii (1 kT)

59. Coobmaromuecst cocy/ bl

60. Crakan OTJIIMBHOM

61. L{nauHIpEI CBUHIIOBEIE CO CTPYTOM 2

62. KOMIJIEKT MOJIOCOBBIX M TyrOBBIX MarHUTOB

63. Ctpenka MarHuTHas

64. Ilcuxpomerp

65. Mopenb ABUrarTessi BHyTPEHHETO CrOpaHus

OBOPY IOBAHUE JIIS [IPOBEJIEHUSA JIABOPATOPHBIX, IPAKTUYECKHX PABOT,
JTEMOHCTPALIUA

Hudposas maboparopus 1o Gpusuke
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