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MOACHUTEJBHAS 3AIIMCKA

[Tporpamma 10 (U3MKE HA YPOBHE OCHOBHOTO obuiero 06pazoBaHusd
COCTABJIEHA HA OCHOBE TOJNIO)KeHHE W TpeCoBaHMH K pe3ylbTaram OCBOCHUA Ha
6a30BOM YPOBHE OCHOBHOH 00pasoBaTelbHOM MPOrpamMbl, MPEICTABICHHLIX B
®rOC 000, a rakike ¢ ya&ToM (peneparbHOR paboueid nporpaMMbl BOCIUTAHMS 1
KoHuernuun npernoapanus yueGHoro npenvera «Pusuray.

Cozeprkanue TIpOrpammbl [0 (W3KUKe HANpPaBICHO HA (hopMupoOBaHUE
eCTECTBEHHOHAYUHOW TpaMOTHOCTH OOyd4aroImuXcs W OpraHH3alliio  H3yHCHI
(U3MKE HA JIesTeNIEHOCTHOH OcHOBe. B mporpamme II0 (hu3KuKe YHUNUTBIBAIOTCS
BO3MOMKHOCTH Y4eGHOrO NpeaMera B peanusanyd TpeboBaHmH droc 000 x
[IAHMPYEMbIM JIHYHOCTHRIM M METAIPeAMETHBIM pe3yibTaTaM o0y4eHus, a TaKKe
MEXKTIpeIMEeTHBIE CBA3H €CTeCTBEHHOHAYYHBIX Y4COHBIX MpPE/METOB Ha YPOBHE
OCHOBHOTO 0011Iero 00pa3soBaHMsL.

[Iporpamma o (HU3MKe yCTaHABIMBAET PACIPE/CICHNC y4ebHOro MarTepuasa
no roxam oOyueHus (IO Kiaccam), TpefaraeT NpUMepHyio MOCIe10BaTENbHOCTD
M3yYeHHs TeM, OCHOBAHHYIO HA JOTHKE PasBHTHA MPEAMETHOTO CONEPIKAHI M
yu&Te BO3pacTHBIX ocobeHHocTell 00y HaroIuXes.

[TporpamMma mo (H3MKe paspaboTama C LeJbio OKasaHHd METOIHYECKON
MOMOLLA YYUTEIO B CO3AaHuy paboyuel IPOrpaMmBl 1o yueOHOMY IIPEeaMETY.

My3uKa ABISeTcd cCHeTeMo0o0pasyIoIKM sl eCTECTBEHHOHAY IHBIX y4eOHBIX
MPeIMETOB, OCKOJIBKY (PU3MYECKHE 3aKOHBL JIEXKAT B OCHOBE [IPOXECCOB 1 SIBIIEHHH,
H3yuaeMbIX XHMueH, Guonornes, acTpoHOMUelt 1 hu3rUecKoi reorpaguel, BHOCHT
BKNAZ B ECTECTBEHHOHAYUHYIO KapTHHY MHpa, [IPEAoCTaBIACT gaubonee sACHBIE
06pasibl NPHMEHEHHA Hay4HOro METOoNa MO3HaHH:, TO €CTh crocoda Momy4eHuHs
JIOCTOBEPHBIX 3HAHHH O MUpE.

OpHa W3 THaBHBIX 3aja4 (usHueckoro obpasoBaHys B CTPYKTYpe o0mrero
o6paszoBaHus COCTOMT B (POPMHPOBAHHK eCcTeCTBEHHOHAYYHOH TpaMOTHOCTH H
HHTepeca K Hayke Y 00y4aroluXCsl.

Wsyuenne ¢usukd Ha 0asoBOM YPOBHE TPENIONAract OBJIA[IEHHE
crieqyIONMMH  KOMIIETEHTHOCTAMHE, XapaKTepH3yrOoIiiMi ecTeCTBEHHOHAYYHYIO
rPaMOTHOCTb!

e HaydHO OOBACHATDH ABICHHUS;

 OLEHWBATH W MOHUMATH 0COOEHHOCTH HAYIHOTO UCC/ICAOBAHAT,

e WHTEpIpEeTHpOBATH  J@HHBIE W HCIIOJB3OBATE Hay4YHbIC
NOKAa3aTeNLCTBA AT 0JY1eHHU s BEIBOIOB.

[lenu wu3ydeHus (QU3HKH Ha YPOBHE OCHOBHOTO obmero obpasoBaHuA
ompenenensl B KoHIeNud MPerojasaHns yueOHoro mpemmera «PH3MKa» B
0GpazoBareNbHbIX — OpraHM3alHAX Poccuiickoit @emepanuy, peajusyrollnX
OCHOBHBIE 00Ieobpa3oBarebHble  TPOrPaMMBl, yTBEPKAEHHON — PEHICHUEM



Komnerun MunuctepeTsa mpocselienus Poccriickoi @enepariuy (IpoTOKoI OT 3
nexabpst 2019 r. Ne TIK48H).
Henn uzyyeHusi GusnKu:

npuoOpeTeHne HHTepeca M CTPeMJIEHMA OOYYalollUXCs K HaydHOMY
H3YYEHHIO TPUPOJBI, PA3BUTHE HX HHTEJIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEH,

pasBUTHeE TPE/CTABIEHUII O HAYYHOM MeTOe Mo3HaHuA U GopMuUpoBaH¥e
HCCIEN0BATEECKOTO OTHOIISHHS K OKPY KAIOIIUM ABJIEHHAM,
(opmupoBaHKEe HAYYHOI0 MUPOBO33PEHHA Kak pe3yibTaTa u3ydeHus OCHOB
CTPOEGHHS MaTeprH U (HYHIaMEHTAIBHBIX 3aKOHOB (QHU3HKH,
GopMuUpoBaHUe TPEACTABICHHH O PONM (HM3MKK JUI PasBHTHAA APYTHX
eCTECTBEHHBIX HAYK, TEXHHKH W TEXHOJIOTHH;

pazBUTHE  I[IPeJCTaBleHHMil O  BO3MONKHBIX  Chepax OymyLiei
npo)eCcCHOHANBHON NeATelbHOCTH, CBA3AHHON ¢ (PU3HKOH, MOArOTOBKA K
JaTpHEHIIIeMy 00YUeHHIO B 9TOM HallpaBlIeHHH.

JlocTHKeHHEe JTHX Ilellell TTPOrpaMMbl [0 (DPH3UKE HA YPOBHE OCHOBHOTO
ob61ero oGpazoBaHusa 00eCIIeYUBAETCS PEIICHUEM CITeTYIONHX 3aaM:

npuoOpeTeHHe 3HaHMH O JMCKPETHOM CTPOCHHMHM  BEIeCTsa, O
MEXaHWYEeCKHX, TEIUIOBBIX, JJIEKTPHYECKHX, MArHATHBIX M KBaHTOBBIX
SIBJICHHSX;

nproGpeTeHne YMEHHH ONUCHIBATE H OOBACHATE (U3UUECKHE SBICHUA C
MCTIONB30BAHHEM [IOYYEHHbBIX 3HAHWHT,

OCBOEHHE METOJOB pelIeHUs M[POCTEHIIHX pacyéTHBIX 3a1ad ¢
HCIOTB30BaHUEM (pH3NUECKUX Mojienel, TBOPYECKUX 7
[PAKTUKOOPHEHTHPOBAHHBIX 3a/1a1;

pasBHTHE yMeHMi HaGmoAaTh MPHPOAHbIE SBICHHUA U BBIIOJIHATE OTIBITHI,
naGoparopuble pabOTBl M SKCNEPUMEHTANBHBIE —HWCCIENA0BaHHA  C
MCIIOTHb30BAHNEM H3MEPHTENBHBIX PUOOPOB;

ocBoeHne TpUEMOB paboTsl ¢ HHMOpMaLMeH (QHU3NTECKOro COACPIKAHH,
BKTIOUAsS HHMOPMATIAIO O COBPEMEHHEIX [AOCTHKEHHAX (H3UKH, AHATH3 V
KPHTHUECKOE OLeHHBaHNE HHPOPMALIHH;

3HAKOMCTBO cO cdepamu 1podecCHOHAIBHON JIeATeIbHOCTH, CBA3AHHBIMH
¢ (u3MKOH, W COBPEMEHHBIMU TEXHOJOTHAMH, OCHOBAHHBIMH HA
TOCTHIKEHUSIX (PU3UUECKOM HAyKU.

Ha usyuenue Qusuku (6a30Bbii ypOBEHb) HA YPOBHE OCHOBHOIO oburero

obpazoBanus oTBOAMTCS 238 yacos: B 7 Ki1acce — 68 uacos (2 uaca B Heaemo), B 8
knacce — 68 yacos (2 yaca B Hefento), B 9 knacce — 102 qaca (3 uaca B HEJENO).

[Ipeanaraemplid B IPOIpaMMe 10 (H3MKE IEPeueHb nabopaTopHBIX paboT u
OTBITOB HOCUT PEKOMEHJATeNbHEIH XapakTep, YIUTelb AeacT BEIDOP NPOBEJICHHS



nabopaTopHbIX paboT M OMNBITOB C y4ETOM MHIMBH/IY alIBbHBIX ocobeHHOCTEN

00Yy4AaIOMIMXCsI, CITUCKA JKCIEpPHMEHTAIBHBIX jalaHiil, IpejlaraeMbiX B paMKax
OCHOBHOTO IOCYJapCTBEHHOI0 3K3aMeHa I10 pusmke.



COIAEPKAHUE OBYYEHHMSI
7 KIACC

Pazgen 1. ®usnka u €€ poJib B NO3HAHUH OKPYIKAIOIIEro MUPA.

Dusuka — Hayka o mpupoje. SAsnenus npuponsl. OU3HUECKHe SBICHHS:
MeXaHHYeCKHe, TeMIOBLIE, DJIEKTPUYECKUE, MAarHUTHEIE, CBETOBBIE, 3BYKOBEIE.

Dusnueckne BenmmuuHbL M3vepeHue (usHveckux BenHdHH. DuznyYecKHe
npubopsl. [lorpemnocts u3mMepenuit. MexyHapogHas CHCTEMA eIMHHALI.

Kax ¢usuka u [gpyrme ecTecTBeHHBIE HAyKH H3Yy4alOT TPUPOIY.
EcrecTBenHOHay4HBIi MeTO[ No3HaHus: HaOGIIOZEHUE, DOCTAHOBKA HAYYHOTO
BOMNPOCA, BRIABHIKEHUE THIIOTE3, SKCIIEPUMEHT 10 [IPOBEPKE THIIOTE3, O0BACHEHHE
Habmonaemoro sipnenus. Onucanre (YU3INUECKUX ABICHUN C MTOMOIIBIO MOJETICH.

Hemoncmpauyuu.

1. MexaHudecKye, TeIUIOBBle, OJJIEKTPUYECKUE, MArHUTHELIE, CBETOBLLE
ABIIEHMS.

2. @uzuyeckue NMpuOOPHI U Mpoleaypa MPSIMBIX M3MEPEHUH aHaloroBbIM H
IH(GPOBLIM IPUOOPOM.

JabopamopHusie pabomul u ORLIATLL.

1. OnpepenieHne [eHsbl JAeJIeHUs IIIKabl H3MEPHUTEIBHOT0 pubdopa.

2. H3amepeHue paccTOsIHHA.

3. M3mepenne 06bEMa KUIKOCTH U TBEPJIOrO TETA.

4. OmnpeneneHue pa3MepoB MalbIX TeJl.

5. M3mepenue Ttemmeparypbl IpH IOMOIIM JKHMIKOCTHOIO TEPMOMETpPa H
JlaTyUKa TeMIIepaTypEL.

6. IlpoBeleHHe HCCIENOBaHUS [0 NPOBEPKE I'MIIOTE3BI: NAILHOCTH MONETa
IIAPHKA, TTyIEHHOrO TOPH30HTANLHO, TeM Oorblie, deM OOJBIIE BEICOTA
nycKa.

Pasnen 2. [lepponavajibHble cBeleHHsI 0 CTPOEHHH BeleCTBA.

CTpoeHue BellecTBa: AaTOMbI U MOJEKylbl, HX pasMepbl. OIbIThl,

MOKAa3BIBAIOLINe TUCKPETHOE CTPOESHHE BEUIECTBA.

Ilerkenre wacTuL BemlecTBa. CBA3b CKOPOCTH JIBIDKEHHsS YacTHI[ C
Temriepatypoil. BpoyHoBckoe ppukeHue, au(dysus. BsanmojeicTBHE HacTHLL
BEIIECTBA: NPUTIKEHHE 1 OTTalKHBaHHE.

ArperaTHble COCTOSHHS BEIIECTBA: CTPOSHHE ra3oB, JKHUAKOCTEH M TBEPIBIX
(kpucTamnuyeckux) Tel. B3auMocBA3b MEXKIy CBOMCTBAMH BEIIECTB B Pa3sHBIX
arperaTHLIX COCTOSIHMSIX M MX ATOMHOMOJIEKYIAPHBIM cTpoeHneM. OcodeHHOCTH
arperaTHbaix COCTOSTHUH BOIBI.

Hemoncmpauun.

1. Habmoznenue BpoyHOBCKOTO NBHKEHHS.



2. Habnronenue nuddysun.
3. Habnronenue SBJIEHUH, 00 BACHSIOLIMXCH [IPHTHKEHHEM HIIH
OTTaIKHBaHHEM YacTHULl BELIECTBA.

Jlabopamopuste pabonivl 1 ORbIALL.

1. OueHka auaMeTpa 4roMa MeTOAOM psaoB  (C  HCIOIB30BAHUEM

pororpaduii).
2. OnelTel 10 HAOJIFOAEHUIO TEIJIOBOrO paclIipeHHs ra3oB.
3. OneIThl 10 0OHAPYKEHUIO NeHCTBHA CHJl MOJIEKYJSIPHOI'O IIPUATHKCHHUA.
Pazaen 3. /IBuskenne i B3aHMOJelCTBHE TeJl.
MexaHuueckoe JBH)KeHHe. PaBHOMEpHOE M HepaBHOMEPHOE [BIKEHHE.
Cxopocts. CpenHsas CKOpPOCTb [PH HEPaBHOMEPHOM ABMKeHUH. Pacuér myTd
BpPEMEHH JIBMIKEHMNS.
Slpnenye HHEpUHH. 38KOH HHepuuu. BsaumosjedcTBHE Tel Kak I[IPHYMHA
M3MEHEHHUs] CKOPOCTH [BH)KeHHs Tel. Macca kak Mepa MHEPTHOCTH Tella.
[TnoTHocTh BeriecTBa. CBA3b TUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B EJMHHIIE
00BEMa BellecTBa.
Cula KaK xapakTepucTuka B3auMosercTsus Ten. Cuia ynpyrocTd U 3aKOH
I'yika. M3mepenue Cuiibl ¢ [OMOIILIO AHHaMOMeTpa. SIBieHHe TATOTEHHS U CHIa
tsokectn. Cuiia TAIKECTH Ha Apyrux mnaHerax. Bec tena. HepecomocTs. CrioxkeHHe
CHII, HAIIPABJIEHHBIX 10 OJHOH INpAMOW. PaBHONCHCTBYIOLIAA CHIL. Cuna tpeHus.
Tpenue CKOIbKEeHHs. ¥ TPeHHE MOKOs. TpeHue B IPUPOJE H TEXHHUKE.
Hemoncnipauuu.
1. HaGnroaenue MexaHHM4ECKOIro IBIKCHHA Tena.
2. M3mepenue CKOPOCTH IPAMOIHHENHOTO JABHKESHHA.
3. HabmioneHue siBIeHUsS HHEPIIAN.
4, HabnioneHne U3MeHeH s CKOPOCTH IIPU B3aMMOIEHCTBUAN TellL.
5. CpaBHeHHE Macc 10 B3aUMOJIEHCTBHIO Tell.
6. CIIOKeHHe CHJI, HATTPABIEHHBIX [10 OIHOH MPAMOTL.
Jadopamopnoie padomol u 0RLIIDL.
1. Onpejenenye CKOPOCTH PABHOMEPHOTO JIBHIKEHHUs (IapyKa B XKHIKOCTH,
MOJIENTH 3MEKTPUUECKOT0 aBTOMOOUIIS B TaK najee).

2. Ornpejienesue cpeliHell CKOPOCTH CKONBIKEHHs Opycka Wil IIapHKa IO
HaKJIOHHOH TUTOCKOCTH.
OnpeneneHue iIOTHOCTH TBEPLOIO Tela.

4. OnplThbl, JAEMOHCTPHPYIOLIHE 3aBHCHMOCTL PACTHKCHHS (nedopmanun)
Mpy>KMHBI OT NPHIIOKEHHOH CHMBL.

5. OIBITEL, JeMOHCTPUPYIOIINE 3aBHCHMOCTE CHUIIBI TPEHHUS CKOMBXKEHHA OT
Beca TeJia i XapaKTepa CONPUKACAIOLINKCA TOBEPXHOCTEH,

Paznen 4. lagnenue TREPAbIX TeJ, JKHAKOCTEH H ra3os.



Japnenune. CriocoObl YMeHBIIEHHS B YBeJUIeHHs napienus. [lasnenue rasa.
3aBUCHMMOCTb JaBIeHHs rasza oT 00néma, Temmeparypbl. Ilepenada naBiaeHus!
TBEPABIMH TenaMH, JKMAKOCTSAMM U rasamu. 3axoH Ilackansa. IlmeBmaTHueckue
MAIHHBIL. 3aBHCHMOCTB HaBJIeHMWHd XHIKOCTH OT FJ'IYGHHBI. rH,[[}_JOCTaTH‘-IeCKHﬁ
napanoxc. Coobimaromuecs cocyabl. ['mapaBiudeckue MeXaHU3MEI.

Atmoc(epa 3emnu u armocdepHoe nasineHde. [IpUUMHBEI CYIIECTBOBAHHS
BO3ylIHOH obonouku 3emnu. OnwiT Toppuuennu. Msmepenne atmocdepHoro
HOaBIIEHHMA. 3aBHCHMOCTD aTMOCEl)BPHOFO JaBJICHHA OT BBICOTHI Hal ¥YPOBHEM MOPHA.
[1pubopel ams u3Mepenns atMOcepHOro JaBIeHHs.

JelicTBre JKUAKOCTH U Ta3a Ha MOTrpy)kKEHHOE B HMX TeJI0. BeITankuBarolas
(apxumenosa) cuna. 3akod Apxumena. [Inapanue ten. Bo3nyxoriapanue.

Hemoncmpauu.,

1. 3aBUCHMOCTb JABICHUS raza oT TemMIleparyphbl.

2. llepenava maBimeHHs KUIKOCTBIO M Ia30M.

3. Coobluarompecs cocynl.

4. 'mnpaBmuyeckuit mpecce.

5. Ilposienenue neiicTBust aTMOC(EPHOTO JIABIECHUSI.

6. 3aBUCHMOCTbH BbITAIKHUBAIOIIEH CHITBI OT 00BEMa TOTPY)KEHHOMN 9acTH Tena
H IJIOTHOCTH KHUIKOCTH.

PaBeHCTBO BEITAJIKHBAIOLIEH CUIIBL BECY BBITECHEHHOMN HKUIKOCTH.
Ycnosue niaBaHus Tell: J1aBaHue K NOrPYKeHHe Tell B 3aBHCHMOCTH OT
COOTHOLLEHMS IIJIOTHOCTEH TeNa U KHUKOCTH.

oo ~d

Jabopamopuote padomol u 0nRbImbL.

1. Mcenenosanue 3aBUCMMOCTH Beca Tesia B Boie 0T 00bEMa NorpyKEHHOH B
FKHAKOCTE 4aCTH TeEJa.

2. Onpenenenwe BRITAIKHBAIOIIEH CHUIBL, JEHCTBYIOIIEH Ha  TeJo,
MTOTPY/KEHHOE B MKHIAKOCTE.

3. IIpoBepka HE3aBUCUMOCTH BHITANKMBAIOIIEH CHJIBI, ICHCTBYIOMIEH Ha Tel0
B JKMJAKOCTH, OT Macchl Tena.

4. OnbThl, JEMOHCTPHPYIOLIHE 3aBHCUMOCTh BBITAJIKMBAKOIIEH CHIIB,
feiicTBYIOIIEH Ha TeJI0 B JKUAKOCTH, OT 00BEMA NOTPYKEHHON B JKUAKOCT
YaCTH TeJla U OT IIOTHOCTH KHAKOCTH.

5. KoHcrpyupoBanue apeoMeTpa WM KOHCTpPyHpOBaHHE JIOAKH H
onpenesieHHe e€ rpy30100bEMHOCTH.

Pazgen 5. PaGoTa H MOLWHOCTb. JHEPIHsl.

Mexanunueckas pabota. MOIHOCTE.

IlpocThle MexaHW3MBL: pbiuar, OIOK, HAKIOHHAS IUIOCKOCTE. I[Ipapuio

paBHOBecHs pbluara. [ [puMeHeHHe [paBu/ia pABHOBeCH phrvara K 611oky. «3omoroe



rpapmioy» mMexanukn. KITJ| mpocThX Mexanu3mMoB. 11pocThle MEXaHI3MbI B OBITY U
TeXHHUKE.

Mexannueckas dHeprus. KuHerndeckas W I[OTEHUMANbHAs —OHEPTHA.
[IpeBpatenne OJHOTO BU/A MEXaHHIECKOH SHEPIHH B IpyToii. 3aK0H COXpaHEHH
SHEPriy B MEXAHHKE.

Hemoncmpaigtu.

1. TIpumepsl IPOCTBHIX MEXAHHU3MOB.

Jabopamopmsie pabonivl U 0nbINLL.

1. Onpenenenue paGoTHI CHITbl TPEHHUS IIPH PABHOMEPHOM IBHKEHHH TEJIA IO

TOPU30HTANbHOM ITOBEPXHOCTH.
2. HccnenoBanue yCIOBHN PaBHOBECHS phIiara.
3. Wsmepenue KITJ] HaKIOHHON MITOCKOCTH.

4. Vzyuenue 3aKOHA COXPAHEHHS MEXaHHIECKOH 3HEPTHH.
8 KJACC

Pazaen 6. TenaoBbie siBJICHHS.

OCHOBHEIE [TOJMOXKEHHS MOJIEKYJSIPHO-KUHETHIECKOH TEOpPHH  CTPOCHHA
gemecTsa. Macca W pasMepbl aToMOB M MoNeKyld. OmNbITel, MOATBEPHKIAIOILME
OCHOBHBIE MOJIOYKEHHs MOJIEKY IIPHOKUHETUIECKOH TeOPHH.

Mogenu TBEPIOTO, JKUAKOrO 1 ra3o00pasHoOro COCTOSIHMM BelIECTBa.
Kpucranindeckie 1 aMOpQHbIe Tena. O6bsCHEeHe CBONCTB ra30B, MHIKOCTEH U
TBEPABIX Tl Ha OCHOBE IOJIONKEHHH MOJIEKYISAPHO-KMHETHYECKOH TEOPHH.
CMauMBaHKe ¥ KanuspHble ABIeHus. TernnoBoe paClupeHne 1 CKaTHe.

TemnepaTypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTBIO TEILIOBOTO JIBHYKEHUS]
yactii. Buyrpennsisn sHeprus. CnocoObl H3MEHEHHS BHYTPEHHEH OJHEpruu:
Teronepenaya u coseplienye paboTel. Bujlbl TENIONEpeaaTn: TEIIONPOBOJHOCTD,
KOHBEKLHs, M3J1yYCHHE.

[Konu4ecTBO TEIIOTHL. YIenbHas TeroEMKOCTE BELeCTBA. TeruioobMen U
TEemnoBoe paBHOBecKHe. YPaBHEHHME TEIIOBOTO famanca. IlnasnexHue W
OTBep/eBaHye KPUCTAIIHYECKUX BEIICCTB. VienbHas TeIoTa TUTaBJISHMUS.
[lapoobpasopanue KM KOHAEHCAIMA. Wcnaperue. Kumenue. YrenbHas Terniora
MapooOpasoBanmsa. 3aBUCHMOCTE TEMMEPAaTypPEl KUIeHErs OT aTMOoc(epHOro
NAaBJIEHUS.

Brna)XHOCTh BO3/yXa.

DHeprusl TOIUIMBA. Y [IeNbHas TEMJI0Ta Cropausl.

MpuHununsl paboTel TEMIOBbIX neuratenei KI1JI Terooro IBHraTelld.
TennoBble ABUFATENN 1 3aIUHUTA OKPYKAIOLLEH CPeIbl,

3akoH COXpaHeHHs H [PEBPALLEHHs IHEPTUH B TEMI0BBIX mpoleccax.

Hemoncmparui.

1. Habsronenue OpoyHOBCKOIO JABHKEHUS.
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10.
19
12,
13.

Habmonenue nudysum.

Habmonenne ssnennii cmaynsanms u KaMUIJISPHBIX SBIEHHH,
Habnronerne Tennosoro paciumpenus rer.

VMsmenenue naBneHns rasa npH W3MeHeHHH oGbBEMA U HarpeBaHWM HJIH
OXJTaK ICHHH.

IlpaBuna usmepenns TEMITEPaTy PElL.

Buael Teruonepegaum.

Oxnaxnenue npu copepiiesnu paGoThl,

Harpesanue rpu copepruennu pabOTh! BHEIIHUMY CHITAMI.
CpaBHenune Temno&mKocTei! pasiiudHbIX BelECT.
Habnmoaenue xunenus.

Habnropenue nocrosucrsa TEeMIEPaTyphl P ITUIABICHHH.
Mopenmu TenioBEIX ABHUraTeNelt,

Jadopamopnuie padomut u onvino,

1
2.
3.

10.
11:
12.
13.

OnbITh 10 06HAPY KEHHIO NefCTRYS CH MONEKYJISIPHOIO IPUTSKEHHS.
OmBITEI MO BEIPAIIMBAHUIO KPHCTAITOR [TI0BAPEHHOM COJIM HITH caxapa.
OneiTel 0 HAGMIO/IEHHIO TeITOBOrO PaclIMPEeHHs Ta30B, KUIKOCTEH wu
TBEPIBIX TEJL.

Onpezesnenne naBnenus Bosayxa B 6anmone IIIIPULA.

OmbIThl, NEMOHCTPUPYIOLIHE 3aBHCHMOCTE TABJICHHS BO3IyXa OT €ro
00bEMa W HarpeBaHuUs UITH OXIaNKICHHS.

I1poBepka runoTess! MHHEHHOMH 3aBHCHMOCTH ATMHHBI CTONOMKA KHUIKOCTH
B TePMOMETPHUYECKOH TPyOKe OT TemIieparypal.

Habnronenue wusMmenenus BHYTPEHHEH SHEPrHM Tella B pe3y/bTaTe
TEronepesadd H paboTsl BHEIIHUX CHJI.

Mccnenosanue sBneHus remnoo6meHa MpH CMeIIMBAHHH XOJIOMHOH 1
ropsiue BOJBI.

Onpenenenne  KOJM4eCTBA  TEMIOTHI, [IOJly4e€HHOTO  BOJOH  mpu
TEII00OMEHE C HArPEThIM METAILITHYECKAM LUIHHAPOM.

Onpenenenne ynensHoi TerIo8MKOCTH BelecTBA.

Mccenenosanne npotiecca ncnapeHnus.

Onpezesierne OTHOCHTELHOM BIAYKHOCTH BO3LyXa.

Onpenenenue yaensHOH TeNNOTH [UIABTEHHS [Th/Ia.

Paspen 7. Dnexrpuyeckue u MaruuTHbIe SIBJISHHSI.

Onextpusaius ten. Jlga pona JIEKTPUYCCKHUX 3apsanoB. BsammojeiicTBHe
3APSDKCHHBIX  Tesl.  3akoH  KynoHa (3aBUCHMOCTB CHUIBI  B3aMMOJEHCTBHS
3ApKEHHBIX TEN OT BEJIMUHHDI 38PAN0B M PACCTOSHUS MeXKAY TellaMu).

Onextpuueckoe rnone. Hanpsokénaocts SNIeKTpUYecKoro mousst. [TpuHuun
CYTIEPNO3HLIMK SJIEKTPHYECKHX MOJIEH (Ha Ka9eCTBEHHOM YPOBHE).



HocHTenn 3/IeKTPHYEcKIX 3apsfoB. DJIeMEHTApHBIH SNEKTPHICCKUH 3apsiil.
Crtpoenne aroma. IIpOBOIHHKH W [JHM3IEKTPUKH. 3aKOH  COXpaHEeHUd
ANEKTPUHUECKOro 3apsia.

JfeKTPUUECKUH TOK. YCIOBHMs CYIIECTBOBAHHS 3JIEKTPHYECKOro TOKa.
VCTOYHMKN MOCTOSHHOrO TOKa. JleHCTBHS 9/IeKTpUYecKoro ToKa (TEIUIoBOE,
XMMHUECKOe, MAarHUTHOE). DIIeKTPUYECKU TOK B KHAKOCTAX U ra3ax.

Onexrpuyeckas iemb. Cuma  Toka.  DNEKTpHYECKoe  HalpIOKeHHe.
CornpoTuB/eHHEe NPOBOJHUKA. Y IENbHOEe CONPOTHBIIEHHE BEMIECTBA. 3axon Owma
1 yuacTka enn. [TocnenosartesibHOe B MapaiebHoe COSAMHEHNE IIPOBO/IHUKOB.

Pabora ® MONIHOCTH DIEKTPHYECKOro Toka. 3akoH Jhroyns—Jlenua.
DeKTpUYecKHe [ENH U NoTpeduTent JMeKTPHIECKOH SHEPTHH B 6eiTy. KopoTkoe
3aMbIKaHHE.

[locTOSHHBIE MAMHUTHL. B3auMo jefcTBrE TOCTOSHHBIX MATHUTOB, MaruuTHOe
none. MaruuTHoe Mofde 3eMiIM M ero 3HaueHde s JkA3HM Ha 3emse. Onblt
dpcrena. MarHuTHOE r0iie eKTpruyeckoro Toka. [Ipumenenne s1neKTpOMariuTos
B Texnmie. JeficTBIe MarHUTHOTO OIS Ha [IPOBOIHUK C TOKOM. DIEKTPO/IBUTaTe b
HOCTOSHHOrO TOKA. Mcronb3opaHue OSIEKTPOABHrarTelned B TEXHHIECKHX
yCTpOICTBaX ¥ Ha TPaHCIIOPTE.

Omneitel @apanes. sBnenue 5JIEKTPOMArHHUTHON HMHJTYKIMH. [TpaBuiio Jlenmna.
DneKTporeHeparop. Criocodbl MOJIYYeH U 3/IEKTPHUUECKOH SHEPIHUH.
DJIeKTPOCTAHIIIH Ha BO30OHOBIIAEMBIX HCTOUHHUKAX SHCPIHH.

Hemoucmpauun.

DneKTpU3aLiys Tell.

J[Ba poJia H1eKTPHYECKHIX 3aPsI0B i B3aUMOASHCTBUE 3apDKCHHBIX TEIL.
VCTpoicTBO U NEMCTBHE 2J18KTPOCKOTA.

DiieKTpocTaTHUECKas HHIY KIIHA.

3aKOH COXPAHEHHUS! IEKTPHHYECKHX 3aPsI0B.

[TpOBOIHUKH M JMUBJIEKTPHKH.

MolenupoEaHie CHIIOBBIX JHHUH 2IEKTPUYECKOrO MOJIA.

McTouHHKH MOCTOSHHOT'O TOKA.

N o w s wN R

e

JlelicTRUS SNEKTPHIECKOI0 TOKA.
. DIEKTPHYECKHUM TOK B )KHIKOCTH.
. I'a3oBBIH pa3psi.
. VIsmepeHue CUibl TOKE aMIIepMETPOM.
. MIamepemnne 3/1eKTPHYECKOT0 HAlPSOKCHIA BOJTLTMETPOM.
. Peocrar 1 MarasiH CONPOTUBIEHHH.

=R = P
rooRE w2 O

. B3aumo ielicTBHE NOCTOAHHBIX MArHUTOB.
MogenuposaHue HeBO3MOIKHOCTH Pa3/ie/leHus [OIEOCOB MariHTa.
. MopenupoBaHie MarHUTHBIX MOJeH TOCTOSHHBIX MarHUTOB.

=
~ O
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19.

20
21
22
23
24

25

. OneIT Dpcrena.

MarauTHoOe 10Jje TOKa. DJIeKTPOMarHuT.,

. JlelficTBME MArHMTHOTO I10JIsl HA TIPOBOJHHUK C TOKOM.

. DeKTpOABUTATENb [TOCTOSTHHOIO TOKA.

. MccnemoBanue sSIBIEHUS IeKTPOMATHUTHON HHITY KLU,

. OnpiTEl @apagest.

. 3aBMCHMOCTh HAIIPABIEHMS WHJIYKIMOHHOTO TOKa OT YCJIOBHH ero
BO3HHWKHOBEHHSI.

. DIIeKTpOreHepaTop NoCTOAHHOTO TOKA.

Habopamopiivie padonist 1 OnbIALbL.

1.

10.
14,

12,

13

14.

15

16.
17.

18.

OnblTel MO HAOIONEHWIO 3NEKTpU3alUMH TeJl UHAYKIHEH U IIpH
COMPHKOCHOBEHHH.

Mceneposanue JEHCTBUs JJIEKTPUYECKOrO II0JI HA IIPOBOAHMKH H
LHIEKTPUKH.

C6opka u npoBepka paboTHI 3JIEKTPUIECKOH LelH IIOCTOAHHOr0 ToKa.
M3mepenne U peryiupoBaHHe CHIIbL TOKA.

FsmepeHne U peryiupoBaHne HanmpsKeHs.

VlccrnegoBaHue 3aBMCHMMOCTH CHIIBI TOKA, MAYLIEro 4epe3 pe3ucTop, OT
COIIPOTHBIIEHUS PE3UCTOPA U HANPKEHMS Ha PE3HCTOpE.

OneIThI, NEeMOHCTPUPYIOLIHE 3aBHCUMOCTH 3IEKTPHUIECKOTO
COMPOTHBIIEHNS TPOBOJAHMKA OT €ro JUIMHBL, IUIOMAAM IONepeYHOro
ceveHusl U MarepHana.

[lpoBepka MNpaBuila CIOKEHHA HANpPSKEHUH TpH IIOCIEeA0BATEIEHOM
COeUHEHUN [ABYX PE3HCTOPOB.

[TpoBepka mpaBuia JJIA CHIBL TOKA MPW MNapanjielnbHOM COCAHMHEHHH
PE3HCTOPOB.

Onpenenenne paboThI 21EKTPHYECKOT0 TOKA, HAYIIETO HEPe3 PE3HCTOP.
Onpenernedde MOLIHOCTH — 3JI€KTPUYECKOIO  TOKa, BBIZICJISIEMOl  HA
pesucTope.

VMcenemopaHue 3aBMCHMOCTH CHIIBI TOKAa, MAYIIEro 4epes JaMIlouky, OT
HAMPSIKEHUS Ha HEH.

Onpenenenne KILJ] narpesarens.

Mcenenosadie MArHHTHOTO B3aUMOJEHCTBHS MOCTOAHHBIX MarHuTOB.
M3yueHue MATHHTHOTO TIONA MOCTOSIHHBIX MATHUTOB MPH HX obbeIMHeHHH
1 pa3iesieHHH.

MccnemopaHue AeHcTBHA dIEKTPUUECKOro TOKa Ha MarHuTHYIO CTPEJIKY .
OmBITH, JEMOHCTPHUPYIOIIME 3aBHCUMOCTH  CHIIBL B3aUMO/ICHCTBHS
KaTyLIKH C TOKOM ¥ MarHuTa OT CUIIBI TOKA ¥ HaNPaBlICHH TOKA B KATYIIIKE.
l13yuenue 1eHCTBHSI MATHUTHOTO II0JI HA IPOBOAHKK C TOKOM.



19. KouctpyupoBasne v u3ydeHrne paboTel SIEKTPOJBUTATENS.

20. Mamepenne KIT/1 anexTponBuraTeIbHOW YCTaHOBKH.

21. ONBITHl MO MCCIAENOBAHUIO SBJIEHUS 3JIEKTPOMATHUTHOH HWHIYKIIMH:
MCCllelOBAHHE H3MEHEHWI 3HAYSHHs M HampaBileHHs HHIYKIHOHHOIO

TOKA.
9 KIACC

Pasznen 8. Mexannueckue siBJeHHs.

Mexanuyeckoe npwkedue. Marepuanenas Touka, Cucrema OTcuéTa.
OTHOCUTENLEHOCTL MEXaHHYeCKOro [ABMKeHus. PaBHOMepHOe NpsMOJHMHEHHOE
nsuikenue. HepaBHoMepHoe npsMoiuHeiHoe nBrxeHHe. Cpeanas U MIHOBEHHAs
CKOPOCTB TeNa MPHU HEPaBHOMEPHOM JIBHIKEHHH.

Yekopenue. PaBHOyckopeHHOe TpsMOnuHeHHoe jBwkeHue. CBobojHoe
nanenue. OnsITe! [ amumnes.

PaBHOMEpHOE IBMYKEHME [0 OKpy)kHOCTH. [leprom M 9acToTa OOpallleHHS.
Jluneiinas u yriosasi ckopocTh. LleHTpocTpeMHTENBHOE YCKOPEHHE.

[Nepebiii 3axoH Herorona. Bropoii 3axon Helotona. Tpetuii 3akoH HeroToHa.
npl-lHLLL-ll'l CYNEPITO3HIHH CHIJIL.

Cuna ynpyroctd. 3akoH ['yka. Cuna TpeHus: CHla TPEHHSA CKOJBKEHH, Cuila
TpeHHs MOKOsL, APYTHe BUJIbl TPEHHSL.

Cusia TSDKECTH M 3aKOH BCEMHPHOrO TATOTEHUs. YCKopeHwe CBOOOJHOTO
nagexus. Jlswxenue raHeT Bokpyr Connma. Ilepsas kocmu4eckas CKOPOCTE.
HeBecoMoCTh 1 NeperpysKy.

PasHoBecrHe marepranbHON ToukH. AbGcomorHo TBEpAoe Teno. PaBHoBecue
TREPOrO Tena ¢ 3aKPeIUIEHHOM 0Chi0 BpalleHus. MOMEHT CHIIBL. L{eHTp TAXKECTH.

Mmnyaec Tena. M3meHenue umiynsca, VIMIOynse Cuilbl. 3aKOH COXpaHSHHS
UMITyIbca. PeaKTHBHOE JBHIKEHHE.

Mexanuueckas paboTta W MolHOCT,. PaGora cun TsKeCTH, YIPYTOCTH,
tperus. Cassp oHepruu u pabotel. [ToTeHunanbHas OHEPrUs Teja, [OJHSITOrO Hall
[OBEPXHOCTBIO 3eMIH, [loTeHunanbHas 3ueprus cxxaTol npykuHel. Kunernyeckas
sneprus. TeopeMa O KMHETHYECKOH HEPruM. 3aKOH COXPaHECHHA MEXaHUYECKOH
IHEPrUH.

Hemoncnmpauun.

1. HabmoneHue MEXAHHYECKOTO JBHIKEHUS TeJla OTHOCHTEIIBHO pa3HbIX TEl

oTCUETA. |

2. CpapHenue MyTell W TPAaeKTOpuil NBHIKEHHSA OAHOrO H TOTO K& Tela

OTHOCHUTEJIEHO pa3sHBIX TENl OTCUETA.

3. M3mepeHne CKOpPOCTH W YCKOPEHHUS NPSIMOITHHEHHOTO ABHKEHHSL.

4. WccnenoBaHue NPH3HAKOB PABHOYCKOPEHHOTO ABUKEHHMSL.

5. Habnronenwe nBMKEHHUS Tea MO OKPYKHOCTH.



8.
8

10.
11.
1z
13.

14

HabnroieHre MeEXaHHYECKHX ABIEHHUH, TPOMCXOIAILMX B CHCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM H YCKOPEHHOM JIBHKEHUH OTHOCHTEJIBHO
kabuHeTa (QU3HKH.

3aBHCHMMOCTb YCKODEHHs Tena OT Macchl Tela M AEHCTBYIOLIEH Ha Hero
CHIIBI.

HabmoneHne paBeHCcTBa CHIT TP B3aMMOJEHCTBUM TEIL.

3menenue Beca Tena MpH yCKOPEHHOM [BHIKEHHH.

[lepeyaya umMItysbca NpH B3aUMOJEHCTBUY TeJL.

[TpeoGpa3zoBanns IHEPTHU MPH B3AUMOJACHCTBHH Tell.

CoxpaHeHue UMITYTbCa IIPU HEYNPYToM B3aHMOAEHCTBHH.

CoxpaHeHne UMITYJ1bCa IIPH a0COMOTHO YIPYTroM B3aHMOACHCTBHH.

. Habnronenue peak THBHOTO ABHYKEHHS.
15.
16.

CoxpaHeHue MeXaHHueCKOH SHepruy Npu cBoDOHOM MaeHHH.
CoxpaHeHne MexaHH4ecKoH 3Hepruy NPy ABHIKEHWH Tella Mo/ JeHCTBHEM
NpY>KHHBIL.

JTabopamopruie paboinbl U ORLIINDLI.

1.

10.

1.

KoncTpyupoBanne TpakTa Ul PasroHa ¥ JalbHEHLIEro paBHOMEPHOTo
ABIKEHUS [IAPUKA WK TEIEKKH.

OnpenesieHde cpelHell CKOPOCTH CKOJBXKEHHS OpycKa WM JBHXKEHHS
[apyKa [0 HAKIOHHOH MIIOCKOCTH.

Onpenenedre yCKOpeHHs Tella MPU PAaBHOYCKOPEHHOM JBMIKEHMH IIO
HAKJIOHHOM IJIOCKOCTH.

Mcenenosanue 3aBHCHMOCTH IIYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JBHIKEHUH Oe3 HadalbHOM CKOPOCTH. -

[lposepka THIOTE3bl: €Cld TIPH PaBHOYCKOPEHHOM JABIDKCHUH be3
HA4yaJIbHOH CKOpPOCTA TIYTH OTHOCATCS Kak psll He4ETHBIX HHCEll, TO
COOTBETCTBYIOIIHE TIPOMEIKYTKH BpEMEHH OJIMHAKOBEIL.

McenemosaHue 3aBHCMMOCTH CHJIBI TPEHHSI CKOIBXEHHS OT CHIIbI
HOpPMaIbHOTO JABJIEHMS.

Onpenenenne Ko3QPuuueHTa TPEHU CKOJIBKEHHUA.

OnpeneneHne KECTKOCTH NPYKUHEL

Onpepesenre paboTh! CHIIbl TPEHUs MPH PABHOMEPHOM JIBHIKCHHH TEJIa [0
rOpPH30HTAILHOH [TOBEPXHOCTH.

OnpeneneHue paGoTel CHIBI YNPYTrOCTH HPH noabéMe rpysa C
MCIO/Bb30BAHHEM HEeMOABIIKHOrO M MOABUKHOTO OJIOKOB.

M3yuenue 3aK0HA COXPaAHEHMS SHEPIHUH.

Pasgen 9. Mexannueckue oyie0anusi H BOJTHBL.



KonebarensHoe neuxenne. OCHOBHEIE XapaKTepUCTHKH KoneDaHUH: NepHo,
4ACTOTA, aMIUIMTY1a. MareMaTUYeCcKuil U NPYKUHHBIA MasTHUKH. IpeBpamenue
SHEPTUH MPH KojledaTeabHOM IBHIKEHHH.

3aryxatoume KonedaHus. BeIHYK1eHHBIE KonebaHu4. Pezonanc.
Mexannueckue BosHbl, CBolcTBa MexaHM4YeckKMX BONH. lIpomonbHble ¥
ronepedHble  BOMHBL. JlMWHA BOJNHBI W CKOpPOCTH €€ paclpoCTpaHeHH:.
MexaHnuueckye BOJHEI B TBEPIOM Telle, celficMUYecKkye BOMHEI.

3ByK. I'poMkocTh 3Byka M BblcoTa ToHA. Orpakenue 3Byka. MH(pasByk u
YJIbTPa3BYyK.

Hemoncmpayuu.

1. Habmiopenue konebaHull Ten mox AEHCTBUEM CHIBl THKECTH H CHIIBI

YIIPYTOCTH.

2. HabGnronerue konebaHuid rpy3a Ha HUTU U HA MPDYHKUHE.

3. HabmoaeHnue BoIHYKAEHHbIX KosebaHUi U pe3oHaHca.

4. PacripocTpaHeHue NpoaoJIbHBIX U MOIEePEeYHBIX BOJIH (Ha MOJIETH).

5. HaOnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTEI.

6 Al{yCTHLlCCKHﬁ pe30HaHC.

Hdadopamopnoie padomst u onvimol.

1. Onpenenenne dacToThl U Iiepuoja KonebaHHWI MaTeMaTHYECKOTO

MasTHHUKA.

2. Omnpenenenue 4aCTOThbl U EPHOAA KONeOAaHHH IPYy>KHMHHOIO MasgTHHKA.

3. I/ICCHB,[[OBELHHE 3ABHCHMOCTH [EPHOa KosebaHui TTOABECIHICHHO'O X HUTH

rpysa oT ANHHbBI HATH.
4. VcenenosaHue 3aBUCHMOCTH MepHoaa KonebaHuil MpyKUHHOIO MasTHUKA
OT Macchbl Ipy3sa.

5. IlpoBepka HE3aBHCHMOCTH Mepuona KonebaHuil rpysa, IOABEIIEHHOTO K
HUTH, OT MacChl Ipysa.

6. OnbiThl, JEMOHCTPHPYHOIME 33aBUCHMOCTH Tepuoja  KosuebaHui
MPYXKHHHOTO MaATHHKA OT MacCcChl TPy3a H KECTKOCTH MNPYIMHEL

7. Mamepenne yckopeHus CBOOOIHOTO IaCHuUsI.

Pazagen 10. DiieKTpoMariuTHOE MOJI€ H AIeKTPOMAarHHTHbIE BOJIHBI.

DNeKTPOMATHHUTHOE — TI0Je.  NeKTpoMarHuTHele  BojHbl.  CBoHCTBA
97eKTpOMarHuTHeIX BoJH. lllkama sIeKTpoMarHUTHBIX BONH. lKcnons3oBanue
3NeKTPOMArHUTHBIX BOJIH JUJIsi COTOBOH CBA3H.

JjiekTpomMarHuTHas rpupoaa csera. CKOpocTh cpeTa. BoJHOBBIE CBOHCTBA
CcBeTAa,

Hemoncmpanu,

1. CpoMcTBa 3JIeKTPOMarHMTHEBIX BOJIH.

2. BomHoOBEBIE CBOHCTBA CBeTA.



Jabopamopuuie pabomuot u onointoL.
1. MsyueHne CBOWCTB 3JEKTPOMATHHTHBIX BOJH C HOMOLIBIO MOGHIBHOIO

Tene]oHa.
Paznen 11. CeeToBbie ABJACHUS.
Jlyueas MOJenb cera.  Mcrounukm  cpera. [Ipsimonmnetinoe

pacnpocrpanenune cBera. 3atmeHust Connua u Jlyner. OTtpaskeHue cera. [lnockoe
3epKao. 3aK0H OTpaXkeHHs CBeTa.

[Ipenomnenue cBera. 3akoH npemoMieHHs cBera. IlonHOoe BHYyTpeHHee
OTpakeHue cpera. VICONb30BaHHE [OJHOTO BHYTPEHHErO OTPAKEHUS B
ONTHUHYECKHX CBETOBOIAX,

Jlunsa. Xon mydeii B munze. Onruyeckas crcrema (OTOANIAPATA, MUKPOCKOTA
u Teneckona. I'nas kak onTudeckas cucTeMa. bin3opykocTh B 1anbHO30PKOCTS.

Paznosxxenne ©Genoro ceera B cmexktp. Onbitel Heiotona., Crojxcenne
CeKTpaibHbIX IIBETOB. J{ucnepcus crerta.

Hemoncmpayuu.

[IpsMonuHeliHOe pacnpocTpaHeHHe CBeTa.

OTpaxeHue cBeTA.

[Tonyuenue nzobpakeHni B INIOCKOM, BOTHYTOM M BBITYKIOM 3epKanax.

IIpenomnenue cpera.

OnTuueckuil cBeTOBO.

Xopa nyueil B cobuparolei TuHse.

Xoa nyueil B paccenBarolLeil NnH3e.

[lonyuenue nzobpaxenuii ¢ NOMOLILIO JIHMH3.

[punuun gefcTBus GoToannapara, MUKPOCKOIIA U TEJIECKOIA.

10. Moneis raasza.

11. Pasnokenue 6enoro cBera B CHEKTP.

12. [lonyuenue Denoro ceera npu CIOKEHUU CBETA PA3HEBIX LIBETOB.

Jdadopamopnote padonvl i ool

1. MccnenoBanue 3aBHCHMOCTH Yria OTPaKEHHsI CBETOBOTO AydYa OT yria
nageHmust.

2. M3yuenue xapakTepHUCTHK H300pakeHUsl IpeIMeTa B INIOCKOM 3epKalie.

3. MccnenoBanue 3aBUCHMOCTH YTJIa MPENOMIIEHHs CBETOBOTO Jyda OT yria
najeHus Ha rpaHUuLle «BO3AYX—CTEKIION.

4. llonyuenue uzobparkeHuit ¢ MOMOIIBIO cODUparOLIel JTHH3EL.

5. Onpenenenue HOKYCHOTO PACCTOSHUS M ONTHYECKOH CHIIbI cOOHparonieil

L x® NG kW

JIMH3BL.

6. OneITel N0 pa3noxeHuro 6enoro cBeTa B CeKTp.

7. OneiTel MO BOCHPHATHIO LIBETA INPEIMETOB MpH X HAOIIOIEHMM 4epes
LIBETOBBIE (DUIBTPHL.



Pasgen 12. KpanTtoBbie siBaeHIs.

OneiTel Pesepdopaa u ruanerapuas mogens atoma. Mogens atoma bopa.
Menyckanne 1 nornouenne ceta aToMoM. Keautel. JluseiuaTsie cnexTpol.

PanuoaxtusHocTh. Ansda, Oera- u ramma-usimydenus. CTpoeHHe aTOMHOIO
sapa. Hyknomnas Momenb artoMHOro sjpa.  M3oromsl.  PamMoakTHBHEBIE
rnpespatenns. [lepron nomypacnaza aTOMHBIX sIED.

SlnepHele peakinu. 3aKOHBI COXPAHEHMS 3apsOBOrO M MACCOBOTO YHCEI.
OHeprus CBS3H aTOMHBIX sazep. CBs3b Maccel W oHepriik. Peakuuu cunTesa u
Aenenust spep. Merounuky sueprun ConHua u 38831,

Anepuasi sHepretura. JleHcTBUS pafilOAKTHBHBIX H3JTYYeHHH Ha >KUBLIE
OpPraHU3MEl.

Hdemoncmpaui.

CreKTphl U3NYUYEHHS U [OrTIOILEHMS.

CneKTpbl pa3iu4HEIX Ta30B.

CnekTtp Bosopoa.

Habironenne tpexkos B kamepe Bunscona.

PaGota cuéryrika HOHH3UPYIOIINX U3y YeHHIA.

Perucrpauus uamydeHns npHpoHEIX MHHEPATIOB U IPOLYKTOB.

HAadopamopusie pabompl u onvtmol.

1. Habmrosienue CrnomHbpIX 1 IMHEHYATHIX CIIEKTPOB U3y UEHNS.

2. McenemoBanve TpekoB: WM3MEpPEHHE SHEPrHH YACTHIB! MO TOPMO3HOMY

nyTH (o dpororpadusin).

3. K3mepenue pagnoakTUBHOrO (POHA.

ffosTOpuTEILHO-0600 A IOLIHIT MO/YJIb.

[losTopurensHo-0600uIAIOWLKE MOAYNE NpeHA3HAYEH /I CHCTEMATH3AIUK
1 0000LIeHIs! PEIMETHOIO COJEPIKAHUS H OIIBITA AeATEILHOCTH, IPHOOPETEHHOTO
NPy U3YyYEHHH BCErO Kypca (pM3KKH, a TaKKe HJi IIOATOTOBKH K OCHOBHOMY
rOCYNapCTBEHHOMY 3K3aMeHy Mo (u3uke s 00ydaroluxcs, BeIOPABIINX 3TOT
yueOHbIl npeamer.

Ilpu M3yd4eHHH JaHHOIO MOAYNS PealusyroTCs U CHCTEMATH3UPYFOTCH BHIbI
ARSATENbHOCTH, Ha OCHOBE KOTOPLIX O0eCrneuHnBaeTCs NOCTHIKEHHE MPEeIMETHBIX H
METAalpeIMeTHEIX  IUTAHHPYEMBIX  pesybTaroB  OOy4YeHHs, (opMupyetcs
€CTECTBEHHOHAYUHAs! IPAMOTHOCTL: OCBOEHME HAYYHEBIX METOAO0B HCCIENOBaHMs
SIBICHNH MNPUPOAbl M TEXHHKHM, OBNAfEHHWE YMEHMSMH OOBACHATL (PU3MUIECKHE
SIBJICHMS, MPUMEHAS MNOJydeHHbIE 3HAHWS, pelaTe 3aga4d, B TOM 4HCIe
Ka4CCTBCHHLIC H 3KCIICPHUMEHTAIIBHbLIE.

=om s beob

[lpununnuanbHO AeATeNnsHOCTHELA XapakTep JaHHOI'0 pasjielia pealt3yeTcs 3a
CUET TOro, 4To OG}’LIEI.}OU.[HGCH BBITIOJIHAROT 3aIaHHsl, B KOTOPBIX HM TIpEjlaraeTcH:



Ha OCHOBE I[IOJYY€HHBIX S3HAHHH pACIO3HABATE W HAYYHO OOBICHATE
(u3nuecKue ABIEHHs B OKPY3KAIOLIEH NPHPOJIE ¥ TIOBCEIHEBHOH KU3HHM;
UCHOJIL30BATE HAYTHEIE METOIb! HCCIIEN0BAHMS (DM3MUECKMX SIBIEHHUH, B TOM
HHCAE LIS IPOBEPKH THIHOTE3 U MOy YEHHs! TEOPETHUECKUX BEIBOOB;
OOBSCHATL HAy4YHbIE OCHOBBI HAHOGONEGE BAXKHEBIX HOCTHIKEHUH COBPEMEHHLIX
TEXHOJIOTUH, HAIIPUMEp, NPaKTHYECKOro MCTIONL30BAHMUS PasIMIHBIX HCTOYHHKOB
JHEPriiK Ha OCHOBE 3aKOHA IIPEBPAIIEHUA M COXPAHEHHS BCEX M3BECTHBIX BHIIOB
OHEPrUu.



IVNIAHUPYEMBIE PE3YJbLTATBI OCBOEHHWSI IIPOI'PAMMbI 110
®HU3NKE HA YPOBHE OCHOBHOTI'O OBUIET'O OBPA30BAHMS

M3yuenne (u3MKM Ha ypoBHE OCHOBHOro 0611ero oOpa3oBaHHs HAMpPaBIEHO

Ha JIOCTIKEHUE JIMYHOCTHBIX, METAlIpeAMEeTHBIX H MpeIMeTHBIX 00pa3oBaTeNnbHBIX

Pe3yIbTATOB.

B pesynbraTe n3ydeHus (pu3NKyA HA YPOBHE OCHOBHOTO 0DOIIETr0 06pa3oBaHuUs

y obyuarouierocs 0yayT cpOPMHPOBaHBI ClIe/IyHOIIHE JIHYHOCTHBIE PE3YIETATHl B

YyacTH:

e 1) IATPHOTHYECKOTO BOCIIHTAHHUS:

e - POSIBICHHE UHTEpPECa K HCTOPHU U COBPEMEHHOMY COCTOSIHHIO POCCHICKOM
(pu3uvecKkoil HAYKH,

¢ - LIEHHOCTHOE OTHOLICHUE K JOCTHIKEHUAM POCCUUCKHUX YUEHBIX-(DM3UKOB;

e 2) rpasKOAHCKOIO I JYXOBHO-HPABCTBEHHOI0 BOCIIHTAHMS:

° - FOTOBHOCTh K AKTUBHOMY YYacTHIO B 00CYAeHUY OOIIEeCTBeHHO 3HAUUMEIX U
ATUHECKHUX MPoOIeM, CBA3aHHbIX C MPAKTHYECKHM IIPUMEHEHHEM JOCTUIKEHUH
(PH3UKH;

* - OCO3HAHHE BAKHOCTH MOPANBHO-ITHYECKMX TNPHHIUIIOB B JIEITENHHOCTH
YUEHOIO;

¢ 3)2CTeTHYECKOTO BOCMHTAHIS!

¢ - BOCHPHITHE ACTETHYUECKHMX KAa4deCTB (I}HBH‘{BCKOI‘;I HaYKH!: eé rapMoHHYHOTO
MOCTPOEHHS, CTPOTOCTH, TOYHOCTH, JIAKOHMIHOCTH;

e 4) HEHHOCTH HAYYHOTO MO3HAHMS:

¢ - OCO3HAHHE IIEHHOCTH (U3UYECKOM HAyKH KakK MOLIHOIO HHCTPYMEHTa
MO3HAHMS MHpPA, OCHOBBI Pa3BUTHS TEXHOIOTWH, Ba)KHEHIIEH COCTaBISIONIEH
KYJILTYPBI;

e - pa3BHTHe HaydHOH mrOO03HATENBHOCTH, HHTEpeca K HCCNeNOBaTENbCKON
JesiTeNIbHOCTH;

« 5) ¢opmupoBaHus KYJAbTYPbl  340POBbSI H  3MOUHOHAJBLHOIO
01aronoayHHs:

e - oOco3HaHHe OeHHOcTH OesonacHoro obpasa JKU3HM B COBPEMEHHOM
TEXHOMOTHYECKOM MHPE, BaKHOCTH TIPaBHII He3onacHoro [MOBENEHHUA Ha
TPaHCTIOPTE, HA OOPOrax, C 3JEeKTPHYECKMM H TEIUIOBBIM 000pymoBaHHeM B
JIOMAIIHUX YCIIOBHAX;

e - c(pOPMUPOBAHHOCT HABBIKA peIIeKCHH, IPH3HAHHE CBOETO NpaBa Ha OLIOKY
i TAKOTO K& Mpapa y Apyroro 4enoBeKa;

e 0) TPYAOBOro BOCHHTAHHSA:

e - AKTHUBHOE YyyacTHe B PpEILUEHHH NPaKTHUYECKHUX 3aja4 (B pamMKax CeMbH,
oOpasoBareNpHOW  OpraHW3alldd, ropoia, Kpas) TEXHONOTHMYECKOH U
COLMaNbHOI HANPaBAeHHOCTH, TPEBYIOLIMX B TOM YHCIE U (PU3HISCKIX 3HAHNUH,



- MHTEPEC K NPaKTHYECKOMY H3YUCHHIO Podeccui, CBI3AHHBIX ¢ (DU3UKOIL;

° 7)3KOJOTrHYECKOro BOCHUTAHIIS:

¢ - OpHeHTauWs Ha NpPUMEHEeHHEe (DM3HUECKHX 3HAHMH IJIS pellcHMs 3a1ad B
obnacTi OKpyKalOLWeH Ccpesbl, TNAHHPOBAHUA MIOCTYIIKOB W OLEHKH UX
BO3MOJKHBIX MOCNEACTBHH IUISI OKPY KAIOIEH Cpelbl;

* - OCO3HaHME rI00ANBHOTO XapaKTepa 3KOJOrMYecKMX NpobieM u MyTed ux

petuc—:m-m;

o 8) amanTaumn K H3MEHSIOLHMCS YCIOBHSIM COUHANBLHON H nmpupOAHO
cpebl:

° - TOTPEeOHOCTH BO B3aUMOICHCTBHU [PpH  BEBIMTONMHEHWM HCCIENIOBAHUH H

NPOEKTOB  (PH3HYECKOH HANpPAaBNAEHHOCTH, OTKPHITOCTh OMBITY M 3HAHHSM
APYTHX,

® - TOBBIICHHE YPOBHSI CBOGH KOMIIETEHTHOCTH 4epe3 MPaKTHUYECKYIO
JeATeNbHOCTD;

* - NoTpedHOCTh B (POPMHUPOBAHHE HOBBIX 3HAHUI, B TOM YHCIIE (hopMyTHPOBATE
HAEH, NOHATHS, THIIOTE3bI O (PUIHUECKUX 00BEKTAX U SBIECHUAX,

* - OCO3HaHHe NeDUUHMTOB COOCTBEHHBIX 3HAHMH W KOMIETEHTHOCTEH B 0OIACTH
(3 MKU;

¢ - IUlaHHPpOBaHKME CBOErO PA3BUTHS B IPHOOPETEHUH HOBLIX (hH3HYECKHX 3HAHMIL,

° - CTpeMJICHWE aHATM3MPOBATE 1 BBIABJIATL B3AHMOCBSA3H NMPUPOJIE], 06IIECTRa U
IKOHOMUKH, B TOM HHCIIE C HCIONIb30BaHUEeM HH3NIECKUX 3HAHHIA;

* - OUGHKA CBOMX JEHCTBUE C Y4YETOM BIMSIHHS HA OKpYIKAIOIIYIO CpeLy,
BO3MOJKHbIX [J100anbHBIX MOCIE/CTBHI.

METANMPEAMETHBIE PE3YJIbTATbI

B pesyJibTaTe 0cBOEGHHS TPOrpaMMel 110 (pU3HKe Ha YPOBHE OCHOBHOTO 061IEro
obpasoBarns y oOywaiomerocs OyayT cOpPMUpOBAHBI MeTANPEIMETHbIE
Pe3yNLTAaThl, BKIOYAKLIHME [I03HABATEIbHEIE YHHBEPCAIIbHBIE yueOHbIe AeiicTBuUS,
KOMMYHMKAaTUBHBIE  yHHUBEpCalbHble  y4eOHbIe  ACHCTBHSA,  peryiATHBHBIE
YHHBEpCallbHBIE YYeDHbIE IeHCTBHS.

[MosnaBarenbuble yHHBepcaibhbie yuebubie aeiicTBs

basosbie mormnueckne geicTeus:
° BLUABISATE M XApaKTEPHU30BATH CYLIECTBEHHBIE TMPH3HAKHM OOBEKTOB
(sIBTEHHi1);
° YCTAHABIIMBATH CYMIECTBEHHBIH NMPU3HAK KIaCCH(PUKALMNA, OCHOBAHMS IS
00001eH s 1 CPpaABHEHUS;



BBISIBISITh 3aKOHOMEPHOCTH ¥ TTPOTHBOPEYMS B paccMaTpHBaeMbIX (akTax,
AaHHBIX W Haﬁ.ﬂﬂ)ﬂ,e}ll’lﬂ}{, OTHOCSIIHUXCH K qJHSH'{ECKHM SBICHUAM,
BbEIBIUITE HNPUYMHHO-CHEACTBEHHBIE CBA3H IIPH H3YHYCHHH (DPBH‘.IECKPIX
SIBJIEHHH ¥ NIPOLIECCOB, AeNaTh BBIBOIBI ¢ UCIIONB30BAHHEM J€IyKTHBHBIX 1
MHIYKTUBHBIX YMO3aKIIOYeHUH, BBIABHIaTh THIIOTE3EI O B3aMMOCBA3SNX
(pU3UIECKHUX BENUYHH,

CaMOCTOSTENLHO BRIOUPATE criocod pernenus yueOHON (PU3UYeCcKo 3a1a41
(CpaBHeHME HeCKONBbKMX BApHaHTOB pelleHus, BeiOop Haubonee
MOAXOJAIIEro ¢ Y4ETOM CaMOCTOSTENBHO BbIICIIEHHBIX KPUTEPHEB).

ba3zosbie ncenenoBarenbeKkne AeidcTBHS:

MCIIOL30BAaTh BOMPOCH! KaK HCCIIeN0BaTeNbCKAN HHCTPYMEHT O3HAHNA;
NPOBOAXTE [10 CAMOCTOSITE/IbHO COCTABIEHHOMY II1aHy ONBIT, HECIOKHBIM
(uzuveckuit aKcnepuMeHT, HeOonbllloe Hcchle0BaHHe (PHU3HYIECKOIro
SIBJICHUS;

OleHMBaTL HA [PUMEHUMOCTE M JOCTOBEPHOCTh  HH(OpMALUIO,
MOJIY4EHHYIO B XOJi€ HCCIIEA0BAaHHs HITH SKCIIEPUMEHTA;

caMOCTOSTeNIEHO (DOPMYIMPOBATE OOOOLIEHH S M BBIBOABI 10 PE3y/IbTaTam
NpoBeIEHHOTO HAOI0IeH M, OIIbITA, UCCIEJOBAHNS;

MPOrHO3MPOBATh  BO3MOMKHOE JlajbHeifliee pa3BUTHE  (PU3ATECKMX
MPOLIECCOB, & TAKJKe BEIABUTATE MPEINONOKEeHHs 00 UX Pa3sBUTHH B HOBBIX
YCIOBHAX M KOHTEKCTaX.

PaGora ¢ unopmaunmeii:

[NPpHMEHATE pasjiMuHble METOAbL, WHCTPYMEHTBI W 3allpOChl IPH IIOHCKE H
orbope HH(OOPMAIMH HIH AAHHBIX C Yu&TOM IMPEINOKeHHOH y4eOHOH
(pu3MHecKoH 3a1a4H;

AHANN3UPOBATE, CHCTEMATH3HPOBATL U HHTEPHPETHPOBATE MH(OPMALKIO
pasiMYHBEIX BUIOB U HOPM [peACTABIEHH;

CaMOCTOSITENEHO  BBHIOMpATh  ONTHMAaNBHYK (OpMy TIpeACTaBleHHUs
nHpopMalvMM M MUIIOCTPUPOBATL peLIaeMBble 3aJa4d  HeCJIOMHbIMH
cxeMami, 1uarpaMMamu, HHOH rpaguKoi 1 uX KOMOMHALUMAMA.

KommyHHKATHBHbIE YHHBEpPCAJIbILIe YueOHbIe el CTBHM:

B xole o0cyxkaeHus ydeOHOro marepuasia, pe3yJbTaToB 1abOpaTOPHBIX
paGoT K MPOEKTOB 3a/aBATh BOTIPOCHI M0 CYIIECTBY 00CyK1aeMOH TeMbl 1
BLICKA3BIBATEL MIEH, HAlleJIeHHBIE HAa pElleHHe 3a]a4yd W [OJJIepiKaHHe
051aroKenaTenbLHOCTH 0DLIeHH;

COIMOCTABNATL CBOM CYXOEHHS C CYXICHHSIMH JpPYyrHX YYacTHHKOB
auanora, oOHapyKHBATH PA3JIHYHE U CXO/CTBO MO3HUIIUH;

BLIDAYKATH CBOIO TOUKY 3pEHMUA B YCTHBIX M ITMCHMEHHEIX TEKCTAaX;



MyOJIMYHO MPENCTABNATE PE3YNLTATHI BBIIOTHEHHOrO (PH3MUECKOro OMbITa
(3KCHeprMeHTa, HCCeAOBAHNS, NPOEKTA);

MOHMMATh H MCIOJIB30BATE NPEUMYILECTBA KOMAH/IHOM 1 WHIHBUAYaNLHOM
padoTh! MPH PeIeHH KOHKPeTHOH (YU3NUECKOH NpoBIeMBr;

[IPUHHMATH LETH COBMECTHOMN esTelbHOCTH, OPraHH30BbIBATE JeHCTRS
Mo €€ JIOCTIKEHHIO: pacrpe/ieNisiTh POIH, OOCYKAaTh TIPOIECCH |
Pe3yJibTaThl COBMECTHOH paboTei, 06001aTh MHEH!A HECKOIBKUX JIFOIEH;
BBINTOIHATE CBOH YaCTb paﬁOTbI, JOCTHIasa Kau4eCTBEHHOIO pe3yibeTara 1o
CBOEMY HanpasieHHIO 1 KOOPAUHHPY CBOM ACHCTBUS C APYTHMH YiIeHAMM
KOMaHObl;

OLEHHBATbL KaYeCTBO CBOEro BKjada B OOLIMHE NPOmYKT IO KPUTEPHSIM,
CaMOCTOSITEIbHO CDOPMYIHPOBAHHBIM YUACTHHKAMH B3AHMOIEHCTRHS,

PeryaaTusubie yangepcanbubie yueGubie aeiicrausi

Camoopranuszauns:

BBIABMATE NPOOJIEMBI B XKHIHEHHBIX M YUeGHBIX CHTyauusx, TpeGyoLwmx
LTS pelueHusl pU3HIeCcKuX 3HaAHMI;

OpPHEHTHMPOBATLCA B PA3NMYHBIX  MOAXOJAAX TMPHHATHA  pelleHuUi
(MHIMBHAYANBHOE, MPHHATHE pElLIeHHs B IPYINe, NPHHATHE pelleHHit
rpyMNmoi);

CamMOCTOATENIBHO COCTABIISITE ANTOPUTM peIIeHus (PU3HUeCKOH 3a1auu HiIu
MnaHa HCCNeOBaHHs C y4&TOM MMEIOLIHXCS PECYPCOB M COOCTBEHHBIX
BO3MOZKHOCTEH, apTyMEHTHPOBATh MPeJylaraeMble BAPHAHTEI PEleHHil;
Aenath BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PelleHHE.

CamMOKOHTPO1b, IMOUHOHANBLHBIH HHTE/LIEKT:

(-]

L]

JlaBaTh afieKBaTHYIO OLEHKY CHTYAallMH U NPeNJIarath IiaH e€ U3MeHEHHS;
OOBSCHATL  MPHUYMHBI  JOCTHXKEHHMS (HENOCTIIKEHHS)  pe3yJbTATOB
NeATEeIbHOCTH, J1aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTL KOPPEKTHBBI B €ATENBHOCTh (B TOM YMCIIeé B XOJ BBIIOJIHEHHS
(u3mMueckoro  uccnegoBaHHS MM TPOEKTA) HA OCHOBE  HOBBIX
OOCTOATENBCTB, W3MEHUBIUMXCS CHUTYallHH, YCTAHOBIEHHBIX OLIMOOK,
BO3HHUKLIUX TPYIHOCTEN;

OLCHHBATE COOTBETCTBUE Pe3yNbTaTa LIEH H YCIIOBHSIM;

CTaBUThL cedst Ha MECTO APYTroro 4YenoBeKa B Xo4e CITOPAa UIIH JHCKYCCHH Ha
Hay4HYIO TeMY, TOHUMATh MOTUBbI, HAMEPEHUsI ¥ JIOTUKY APYTOro;
MPpHU3HAaBaTh CBOE NpaBo Ha OLUOKY IIPH pelueHUH (U3UYECKUX 3a7a4 MIx
B YTBEPIKIEHUAX Ha HAYYHBIE TEMbI U TAKOE K& [IpaBO APYroro.

NPEAMETHDBIE PE3YJIbBTATDI



K xonuy obyyenus B 7 Kjacce npeaMeTHRIE Pe3yJibTaThl HA Ha30BOM ypOBHE
AOJEKHBL OTpaXkaTh C[t]OpMHpOBaHHOCTB Y DG}"J&I-DLLI;HXCS[ }"MCHHfI:

HCIIONb30BATE MMOHATHA: tlJHSHLIGCI{HE‘ H KUMHYECKHL ABIICHHA,
HaOIl0AeHue, 3KCIEpPUMEHT, MOJeNb, TMIIOTe3a, eIUHHULEl (U3UIeCKUX
BEIIMYHH, aTOM, MOJEKYId, arperaTHble COCTOAHHA BEIECTBA (TBép,HDB,
JKHAKOe, ra3zoo0pa3Hoe), MexaHH4eckoe [BHIKeHHe (paBHOMEpHOE,
HepaBHOMEpPHOE, TIPSAMOJIMHEWHOE), TpaeKTOpHs, paBHOIEHCTBYIOLIAS
cuna, nedopmatius (ympyras, niaacTu4yeckas), HEeBECOMOCTD,
coofL1aoLKecs cocyasl;

pasnuyathk sBaeHus (audQys3usa, TenaoBoe ABMIKEHHE 4YaCTHL, BELIECTBA,
paBHOMEpHOE  JBH)KEHWe, HepaBHOMepHOe  JBIDKEHHME, HHEpLus,
B3aMMOJIeHCTBHE Tell, paBHOBECHE TBEPIBIX Tel C 3aKPeIUIEHHOH OCHIO
BpallleHus, Mepeaaya JaBleHus TBEPALIMU TeJlaMH, JKHIKOCTAMH H razamMi,
arMoc(epHoe [AaBleHHe, MIABAHME TeJ, MPEBPALEHHS MeXaHH4ECKOH
SHEPIUH) 10 OMHCAHHIO UX XAPAaKTEPHBIX CBOWCTB M Ha OCHOBE OMBITOB,
JIEMOHCTPHPYIOLINX JJAHHOE (PU3UUECKOE ABIEHHE;

pacro3HaBaTh MPOSBIEHHWE HU3YYEHHLIX (H3WYECKMX SBICHUH B
OKpYIKAIOLIEM MHpEe, B TOM 4YHCe (DM3MYECKHE HBIEHHS B TPHPOJE:
[PUMEPbLI OBHIKCHUS C PAa3JINIHBIMH CKOPOCTAMH B YXMBOH M HEXKHBOH
MpUpoze, JAelCTBHE CHIIBI TPEHUs B MPUPOLE M TEXHUKEe, BIMUSIHMC
aTMOC()EPHOro JaBleHHs Ha JKMBOH OpPraHu3M, MiaBaHHe pbl0, phlYari B
Tesie uesloBeKa, MPHU 3TOM MEePEBOANTh MPAKTUUECKYIO 3a1auy B yueOHYyI0,
BLIICNATH CYLIECTBEHHEIe CBOMCTBA (IPH3HAKHK) (PM3UUECKHUX ABICHUH,;
OMMCHIBATE M3Y4YeHHbIe CBOHCTBA Tel U (M3UYECKUE SBICHHs, HCIIONIbL3Y S
(puzmueckue BeluduHbl (Macca, 00bEM, MIIOTHOCTE BEIIECTBA, BPeM4, 1y Th,
CKOPOCTb, CPEHsIsi CKOPOCTh, CHa YNPYTOCTH, CUIlA TSKECTH, BEC Tena,
cuila TPeHust, JaBnenue (TBEPIOTo Tesa, KMHIKOCTH, [a3a), BhITAIKIBAIOIIAS
cuna, MexaHmyeckas paboTa, MOLUHOCTB, TT€YO CHIBI, MOMEHT CHIIEL,
KO3(P(HUIIHEHT MOJE3HOr0 HEHCTBMS MEXaHM3MOB, KHHETHYeCKas W
MOTEHLMANbHAsA SHEprus), MpH ONUCAHMM [IPABHJIEHO TPaKTOBaTh
(I}IfIBIf[LIGC[{PﬂL;l CMBICI UCIOJIb3YEeMBbIX BEINHWYHH, UX 0003HadYeHus 1 SIHHHILL]
(U3UUECKUX BENHYMH, HaXOAUTh (DOPMYIBI, CBSA3BIBAIOLIHE NaHHYIO
(pU3MUECKYIO BelMYMHY € ADYTMMH BEIHMYMHAMH, CTPOUTH TpadHKy
M3YUEHHBIX 3aBUCUMOCTEH t]imsm%cmx BEJIUYMH;

XapaKTepH30BaTh CBOMCTBA Tell, (DU3MYECKHE SABIEHHSA U [IPOLECCEI,
HCTIONb3Ys MpaBUIa clokKeHus cun (BHOJb ofHOH mpaAMmoi), 3akox ['yka,
sakoH [lackans, 3akoH ApxXHMena, NpaByi0 paBHOBECH: phIvara (6no0xa),
«30710TO€ MPABUIIO» MEXAHMKH, 34KOH COXDAHEHHs MeXaHU4eCKOH



SHEPru{, [P OTOM JaBaThb CIOBECHYI0 (JOPMYJIMPOBKY 3aKOHA U
3alKiChIBATh €10 MaTeMaTHIECKOe BbIPAKEHHE;

00BACHATE (PU3UYECKUe SIBJIEHUS, TIPOLIECCH] U CBOMCTBA TeJl, B TOM YMCIIE
M B KOHTEKCTE CHTyalWid [PaKTHKOOPUEHTHPOBAHHOIO XapaKTepa:
BBISIBISITE [TPUIMHHO-CIIEICTBEHHLIE CBSI3H, CTPOUTh 00BACHEeHHE U3 1-2
JIOTMYECKUX 1IArOB ¢ OMOpod Ha 1-2 M3ydeHHBIX CBOHCTBA (HM3HYECKHX
SBMNEeHUH, (PU3UYECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pewaTh pacyéTHele 3agaud B 1-2 JeHCcTBHA, MCIIOJNB3Ys 3aKOHBl U
(opmyJibl, CBs3BIBAIOLIME (H3MYECKHE BEMYUHBEI: Ha OCHOBE aHailui3a
YCIIOBHUS! 3a/[a4K 3alUChIBATL KPATKOE YCIOBHUE, MOACTABIITE (GH3HYECKHE
BEJIMMMHBI B (OPMYIBl U NPOBOLUTHL PACYETHI, HAXOAUTH CIPABOYHBIC
naHHbIe, HEOOXOOAMMEIE AU pelleHHs 3a/ad, OlleHUBaTh PEaluCTHIHOCTD
oJy4eHHOH (PU3NYECKON BENTMYUHEL,

pacrno3HaBaTs MHpoOiieMbl, KOTOPLIE MOXKHO pELIMTh IMPH  [1OMOIIH
()U3HYECKHUX METOOB, B ONUCAHKMH UCCIIEA0BAHMS BEIIEMATH IIPOBEPAEMOE
MpeonosKeHye (TUIoTesy ), Pa3iHyaTh U HHTEPITPETUPOBATH MOy YeHHBIH
pe3yJbTaT, HaxOAWTh OMWMOKKM B XOAE OIBITA, AEaTh BBIBOABI MO €ro
pe3ybTaTam;

[IPOBOJAMTE ONBITBl MO HabmojeHHI0 (QUIMYECKHX SBICHHH MM
(pm3HuecKkux CBORCTB TeN: (POpPMYIHPOBATH POBEPIEMBIE IIPETIONOKEHH A,
coGupaTh YCTAHOBKY M3 NPeMI0oKEHHOro 000opy0BaHus, 3aMUCEIBaTh X0
OnLITa U (POPMYTUPOBATE BEIBOJIBI,

BBIMOJIHATL [PSMBIE WM3MEPEHHUs DACCTOAHHS, BPEMEHU, MAacChl Tena,
00bEMa, CWUIBI M TEMIEPaTypbl € HCIIONL30BAHMEM aHalOroOBLIX H
Lu(posbix TpUGOPOB, 3aMNMCHIBATE [OKA3aHWs NPHOOPOB € YUETOM
3a7aHHON aGCOMIOTHON NOrPELIHOCTH H3MEPEHUH;

MPOBOAUTEL UCCIENOBaAHIE 32aBUCMMOCTH ONHOH (U3UYECKOH BETHYMHEL OT
ApYroil ¢ MCNOJbL30BAHHEM MPAMBIX HM3MepeHuH (3aBHCHMOCTH [yTH
paBHOMEPHO JABHIKYITIET0Cs Tejla OT BPeMEHHU [BHIKEHH TENA, CUIIbl TPCHHS
CKOJIbJKeHHs OT Beca Tena, KauectBa oOpabOTKH MOBEPXHOCTEH Tenm i
HEe3aBUCHMOCTI CHIILI TPEHMs OT IIOLAJH COMPHUKOCHOBEHHS TEJ, CHIILI
YIIPYTOCTH OT YIUIMHEHHS MPYKMHBI, BBITAIKHBAIOLICH CHUIBI OT 00néma
[MOrPYKEHHOM 4acTH Tela M OT MIOTHOCTH JKHIKOCTH, €€ He3aBUCHMOCTH
OT [JOTHOCTH Tefa, OT rlyOHHbI, HA KOTOPYIO [OrPYKEHO Teso, YCI0BUH
[UIABAHMS Tej, YCIOBMH paBHOBECHS phbldara W OJIOKOB), Y4acTBOBATH B
MIaHNpOBaHWH yueOHOro HcclenoBaHus, coOHparb YCTaHOBKY H
BBIMONHSITH M3MEPEeHHs, Cllelys [peoKeHHOMY I1aHy, (QHKCHPOBATh
pesymbTaThl MOIYHYEHHOH 3aBUCHMOCTH (QU3MYECKHMX BEIMMMH B BHAC



NPEIIoKEHHBIX Tabaul W rpad)MKoB, TenaTh BBIBOABI [0 pe3y’abTaTaM
MCCleN0BaHNS,

MpOBOAMUTE KOCBEHHBIE H3MepeHHs (U3UYECKMX BENUYHH (MIOTHOCT
BELUCCTBA KUJIKOCTH H TBEPAOrO Tella, CHITa TPEHHSI CKONILKEHUS, JaBIeHIe
BO3LYXa, BBITAIKMBAIOILAS CUJa, AEHCTBYIOINAs HA MOIpYKEHHOE B
KHAKOCTL  TeNlo, KOI(DQHUMEHT TMOJE3HOTO  HEHCTBHS  MPOCTHIX
MEXaHM3MOB), CJeJlysl TPEeI0KEeHHOH HHCTPYKUMM: MPH BBIMOTHEHWUH
M3MEPEeHHH COOMPaTh SKCHEPUMEHTANBHYIO YCTAHOBKY M BBIYMCISITE
3HAYEHME MCKOMOM BETMYHHEL;

cob/ionaTh npasuna TeXHUKK 6e3omnacHocTy npu paboTe ¢ 1a6opaTopHEIM
obopynoBaHuem;

YKa3plBaTh MPHHLAILI ACHCTBUS NPUOOPOB M TeXHUYECKHMX YCTPOMCTR:
BECHI, TEPMOMETp, IAHHAMOMETP, cOoOOLaoWuecs Cocydbl, Gapomerp,
pbriar, NoJIBUNKHBIN W HENOABMKHBIN 010K, HAKIIOHHAS MJ0CKOCTE;
XapakTepus3oBaTh  NPWUHLMIbI  AGHCTBMS M3YYEeHHBIX npubOpPoB M
TEXHHYECKHX YCTPOWCTB C OMOpOil Ha MX ONMCAaHHA (B TOM 4YHCIE:
MOAUMNHUKY,  YCTPOUCTBO — BOAONPOBOAA, TIMAPABIMYECKU# Tpecc,
MaHOMETp, BbICOTOMEP, NOPIIHEBON HACOC, apEOMETp), HCITO/Ib3Y sl 3HAHUA
0 CBOMCTBAX (PU3HYECKUX ABNEHHH U HeoOX0aMMbIe (DU3MYECKHE 3aKOHEI 1
3aKOHOMEPHOCTH;

NMPUBOAHTL  MPHUMEPEl  (HaXoJuTh  HMHQOPMALMIO O  TIpUMEpax)
[PAKTHYECKOr0 HCIIONb30BaHHs (PU3UYECKUX 3HAHMH B I0BCEIHEBHOMN
KU3HH Juis obecriedenus Ge30nacHocTd npu obpalieHun ¢ npubopamu 1
TEXHHYECKHMH YCTPOHCTBAMH, COXPAHEHUS 3/I0POBES U COOMIOAEHN HOPM
3KOJIOTHYECKOro MOBEAEHUS B OKPYIKaloLLel cpee;

OCYIIECTBIATH OTOOP HCTOYHHKOB WHGoOpMaimu B MHTepHere B
COOTBETCTBHH C 38/JaHHBIM [TOMCKOBBIM 3aMIPOCOM, Ha OCHOBE MMEIOIL[HXCS
3HaHWH ® TyTEM CpaBHEHHMS pAa3JHUYHBIX WCTOYHHKOB BBILEISATH
HH(QOPMALIMIO, KOTOpasl SIBISETCS MNPOTHBOPEUMBOH MAM MOXKET ObITh
HEJIOCTOBEPHOH;

MCTIOJIB30BATE IMPH BBINOJIHEHUN y4eOHBIX 3aJaHui Hay4HO-TIOMYISIpHYIO
NUTEPaTypy (QU3HUECKOro COAEPIKaHHUs, CIIPABOYHbBIE MATEPHATIBI, PECYPCHI
cetn HrepHer, Bnagers nNpHéMaMM KOHCIEKTHPOBAHHS  TEKCTa,
npeodpasoBaHis HHPOPMALMKH W3 OJHOH 3HAKOBO#H CHCTEMBI B JIPYTYIO;
CO3/1aBaTh CODCTBEHHble KpaTKHe MUCHMEHHBIE M YCTHBIE COOBILEHHUsS Ha
OCHOBE 2—3 HCTOYHUKOB WH(OpManny (PU3MYECKOIO COAEPIKAHMS, B TOM
YHCJIE [TyOIHYHO IeNaTh KpaTkue cooOIeHNs O pe3yJ/IbTaTaX IPOeKTOB MK
yueOHBIX MCCNenoBaHnid, Npu TOM IPAMOTHO MCITONIB30BAThE H3YYEHHBIN



[IOHATUHHBIM ammapaT Kypca (M3MKH, COIMNPOBOXKAATh BBICTYIJIEHHE
[Ipe3eHTaLlUeH;

MpH BBINOJHEHWH Y4eOHLIX MPOEKTOB M MCCIEeTOBAHHH pacrpeiensiTh
00513aHHOCTH B rpynne B COOTBETCTBUM C MOCTABIEHHLIMHM 3a1adaMiu,
CIeAMTL 3a BBIMOJHEHHEM I[L1aHAa J[EeHCTBHH, aOeKBaTHO OLEHWUBATH
CODCTBEHHBIA  BKNAa# B JIEATENBHOCTS  IPYIHIBl,  BHICTPAMBATh
KOMMYHHKaTUBHOE B3aUMOICHCTBIE, YUMTHIBAS MHEHUE OKPYIKAIOIIHX.

K koHuy obyuenns B 8 kaacce npeaMeTHble pe3ynbTaTel Ha 6a30BOM YPOBHE
AOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTE Y 00YHAIOIIMXCS YMEHHI;

HCIIOJIL30BATE MMOHSTHS: Macca M pasMepbl MOIEKYJ, TEIOBOEe ABUKEHHUE
ATOMOB H MOJIEKYJI, ArPeraTHLIE COCTOSIHUS BellleCTBa, KPHCTAIHYECKHE H
aMOp(Hble Tena, HACBIIECHHbIH M HEHACHIIEHHBIM Map, BIAKHOCTE
BO3lyXxa, TeMIepaTypa, BHYTPEHHSS 9SHEprus, TEeIUIOBOM JBHraTels,
3JIeMEHTAPHBIH 3NEKTPUYECKHIA 3apsjl, 3JeKTPHUYECKOe [10Jie, TPOBOAHHKH
M JIM3JICKTPUKY, [TOCTOAHHBIN 3JIEKTPUYECKUH TOK, MATHUTHOE I10JI€;
pasfiiyars sBieHus (TEelIoBOe paclUMpeHHe W CiKaTHhe, TeIulonepeaava,
TEMNJIOBOE paBHOBECHE, CMAYMBAHME, KAIIMJLISIPHLIE SIBICHUS, HCIIapeHHe,
KOHAEHCALHs, TIIaBleHHe, Kpucra/uisalus (OTBepAeBaHue), KHUIIeHHe,
Tenjomnepeaaya (TeTnIoMpoOBOLHOCT, KOHBEKLIWS, U3/1y4YeHue),
JIeKTpU3aUMsl Tell, B3aUMONeHCTBIE 3apAa0B, NEHCTBUS HIEKTPHUECKOIO
TOKA, KOPOTKOE 3aMBIKaHWe, B3aWMOJEHCTBME MACHWUTOB, JEHCTBHE
MArHMTHOTO TMOJISl HA MPOBOJHHUK C TOKOM, dNMeKTPOMArHUTHAS MHIYKLHs )
MO0 ONHCAHMWI0 WX XapaKTepHBIX CBOWCTB M HA OCHOBE OIEBITOB,
JEMOHCTPUPYIOLINX AaHHOE (PU3HYSCKOE SBICHHE;

pacrno3HaBaTe [POSBIEHWE UW3YYEHHBIX (QU3HYECKMX dIBJEHHH B
OKDY/KaKILEM MHpe, B TOM 4ucle (HU3M4ecKue SIBIEHWS B MPHPOJE:
MOBEPXHOCTHOE HATSIKEHHE MW KalWJUBIPHBIE SBJIEeHUS B TPUPOJE,
Kpuctamiel B npupoae, usiydyenue ColHua, 3aMep3aHHe BOLOEMOB,
MOpcKHe Opu3el, obpaszoBanue pockl, TymMaHa, HHes, CHera, 3JIeKTpHYecKue
sBleHUs B aTMocdepe, 2/1eKTPUUYECTBO MKUBLIX OPraHM3MOB, MArHMTHOE
rnose 3emMiu, Apei( nonocos, pojlb MArHUTHOIO I10JIS JIU1s XKU3HU HA 3eMile,
NoJIApHOE CHAHHWE, TIpH O5TOM HCPBBD,[LHTI:: HpaI(TPI‘-IeC[{yK} 3ana4vyy B
yueOHY10, BBIAENATh CYLISCTBEHHbLIE CBOMCTBA (NpH3HAKH) (PHU3MUECKHX
SIBIIEH I _
OMUCHIBATh U3YHEHHBIC CBOHCTBA TeNl M (PM3UUYECKHE SBICHHS, HCIONB3YA
(puznyeckue BeNUUYUHEI (TeMMepaTypa, BHYTPEHHIS HEPrus, KOJIUYeCcTBO
TEeIJIOThl, YyIellbHas TErJOEMKOCTh BEUIECTBa, YyJelbHas TeIJioTa
[L1aBJI€HMsA, YyAellbHasl TeIoTa Napoodpa3oBaHMs, YJAENbHad TeIIoTa
CropanMsi TOMNMBE, KOIPQHULHEHT TI[I0Je3HOr0 [JeHCTBUSL TEILIOBOH



MaLLHHbl, OTHOCUTEIbHAS BIAKHOCTE BO3AYXa, JNeKTPHUUECKUH 3apill, Cuia
TOKA, OJIEKTPHYECKOE HalpsikKeHHe, CONPOTHBIEHHE [POBOJHUKA,
yJeIbHOE COMNPOTHBIIEHHE BElLIECTBA, paboTa ¥ MOLLHOCTE 3JIEKTPHUYECKOTO
TOKa), MNPH OMNHCAHHUH TNPaBMIBHO TPAKTOBATh (DHIUYECKHH CMBICH
HCIONL3YEMBIX BelIHYMH, 0003HAUSHHS U eIUHUIE! (PU3UYeCKHX BeIHUYHH,
HaxXOUTh (POPMYIIbI, CBA3BIBAIOLIME AAHHYIO (DU3UHECKYK BEIUYHUHY C
APYTHMY  BeIMUYMHAMH, CTPOUTH TpPaMKH H3YYEHHBIX 3aBUCHMOCTEN
(hM3HUECKUX BEIUINH;

XapaKTepu3oBaTh CBOMCTBA TeJ, (PU3MYECKHE SBIEHHS M MPOLECCHI,
MCIOJIb3Ysl OCHOBHBIE IIOJIOKEHHS MONEKYISIPHO-KMHETHUECKOH Teopuu
CTPOEHHSA BEIIECTBA, NPUHIHI CYNEPIO3ULMH M0Jied (Ha KadyecTBEHHOM
YPOBHE), 3aKOH COXpaHeHHs 3apsia, 3aKkoH OmMa Jist ydacTka Lernu, 3aK0H
Ilxcoyna—Jlenua, 3aKkoH coxpaHeH s SHEPTUH, TIPHU 3TOM AaBaTh CAOBECHYIO
(hopMyNnHPOBKY 3aKOHA M 3alUCBIBATE 0 MATEMATHYIECKOE BEIPAIKEHHUE;
O0BLsACHATH (PHU3MYECKHE [1POLeCcChl U CBOHCTBA Tejl, B TOM UHCIE W B
KOHTEKCTE CHUTYalllid NMPaKTHKOOPUEHTUPOBAHHOTO XapaKTepa: BEIIBIATH
MPHYHHHOCIEACTBEHHBIE CBA3U, CTPOUTH O0BsICHEHHE H3 1—2 JIOTHYECKHX
LIArOB ¢ OMOpoM Ha 1—2 u3y4yeHHBIX CBOHCTBA (WM3UUECKUX SBIICHMI,
(hH3HYEeCKHX 3aKOHOB MIIM 3aKOHOMEPHOCTEH;

pewlatb pacy&THble 3azauv B 2-3 1eHCTBHA, HMCIIONB3Ys 3aKOHBI H
(popmyJibl, CBA3BIBAIOLIME (DH3MYECKHME BENHUYHMHBI: Ha OCHOBE aHanu3a
YCIIOBHSI 3aJa4yd 3amUchiBaTh KPAaTKOE YCIOBHE, BBIABIATL HEAOCTATOK
JNAHHBIX JUIs pelleHMsa 3adadd, BeIOMpaTh 3akOHEl W (hopMmyiEl
HeoOxoauMble 15 e€ pelueHus, IPOBOIUTE PacyéTel W CpaBHHMBATH
[oJyHeHHOe 3Ha4eHHe (PU3MIeCcKOoi BeIMYHMHEI C M3BECTHLIMU JTAHHBIMH,;
pacriozHaBsaTe IpoOnembl, KOTOpble MOYKHO PELIUTh IIpH T[OMOLIH
(pU3HYECKHX METOMOB, HCIMONb3ys OINHCAHWE HCCIENOBAaHUSA, BBIIENSTDH
npoBepseMoe IMPEArnoNoKeHHe, OLEHMBATh IIPaBUILHOCTL  [OPsAKA
MpOBeAeHMS UCCeN0BAHMS, 1e1aTh BEIBOLI;

NPOBO/IUTE  OHBITEL 110  HAOIIOJEHHIO (pM3HMYECKUX SABAEHHH HIH
(pH3MHUECKHX CBOMCTB TeJI (KaluspHble SBIEHNs, 3aBUCHMOCTE NaBISHHS
BO34YyXa OT ero 00néMa, TeMIepaTyphl, CKOPOCTH TIPOLECCa OCTLIBAHHA K
HarpeBaHus NpH W3MYyYeHWH OT IBeTa H3ayvarolel (rmormomaiomer)
MOBEPXHOCTH, CKOPOCTb MCTIAPEHUST BOJLI OT TEMIIEPATYPhl KHUIKOCTH H
Mowaad e€ TMOBepXHOCTH, JMeKTpU3aluusi Tel M B3auMOJeHCTBHE
NEKTPUUECKHIX  3apsiJloB, B3aWMOJEHCTBHE IOCTOSHHBEIX MAarHHUTOB,
BH3YalH3alIHA MArHMTHBIX roJieii  MOCTOSHHBIX MAarHuToB, HBﬁCTBHH
MArHUTHOrO IOJIA Ha TIPOBOAHMK C TOKOM, CBOMCTBA 3JEKTPOMArHWUTA,
CBOICTBA  2JIEKTPOJBMIATEN  TOCTOSHHOTO TOKa): (OpMYJIMPOBATH



MpOBEPsieMble MPEIION0KEHH s, CODUPATh YCTAHOBKY M3 MPEMIOKEHHOIO
000py/10BaHHsl, ONIUCEIBATEL X0/ OTBITA H (JOPMYTHPOBATH BHIBOJIEL,
BEIMONHATE NPSAMBIE H3MEPEHUA TeMIIEPATYPhl, OTHOCHTENLHON BIAKHOCTH
BO3/lyxa, CHIIbl TOKa, HaNpsIKeHWs C HCIOJIL30BAHUEeM AHAJIOMOBbIX
NpHOOPOB W NATYMKOB (DH3MYECKHX BEJMYHH, CPABHMBATH Pe3yJLTATHI
H3MEPEHHH ¢ YIETOM 3aaHHOi abCOILOTHOM MOrPEITHOCTH;

NPOBOAMTE UCCIENOBAHME 3aBUCUMOCTH OJJHOH (DU3NYECKOH BEJIMYMHBI OT
IApyroft ¢  HCIIONb30BAHMEM  NPSMBIX — M3MepeHuH  (3aBHCHMOCTH
CONPOTHBJIEHUS TPOBOJAHMKA OT €ro JUIMHBI, IUIOIIAAH [ONEPEeYHOro
CCYEHHMsl M YICNBHOr0 COMPOTHUBIIEHHS BELECTBA IIPOBOAHMKA, CHITBI TOKA,
MIOYLIEro 4epes [MPOBONHHK, OT HaMpsDKEHHs] Ha  [POBOJHHKE,
MCCJIG/IOBAHME  TOCNIEJIOBATE/IBHOIO M MapajulellbHOrO0  COeJIMHEHUH
POBOJIHHKOB): TUIAHUPOBATH HCCIIE0BAaHHE, CODUpATL YCTaHOBKY W
BBINONHATE W3MEPEHUs, CeAys MNPeIJOXKeHHOMY IUIaHy, (UKCHPOBATEH
pe3yIbTaThl NOTYYEHHON 3aBHCHMOCTH B BHJIe TaOMUIl B rpadUKOB, J1enaTh
BBLIBOZBI [10 PE3yJIbTaTraM MCCIel0BaHMS;

[NPOBOJIMTL KOCBEHHBIE M3MEPEHHsT (PU3HYECKUX BenuduH (yJlelbHast
TeIUIOEMKOCTL ~ BEILIECTBA, COINPOTHBIEHME [POBOJIHMKA, paboTa M
MOLLHOCTE BJIEKTPUYECKOro TOKAa): IIIaHMPOBaTb HM3MEpeHHs, cobupath
OKCMEPHMEHTANBHYIO YCTAHOBKY, CIEAYs IPEANOKeHHOH HHCTPYKIIMH, H
BbIYMHMCHATH 3HAYEHHUE BeIIMYMHBI;

cobmonaTh MpaBuiia TeXHUKH GezonacHocTu npu pabore ¢ 1a6opaTopHbIM
obopyaoBaHuem;

XapaKTepu30BaTh MPHHIMIILEI  JEHCTBHA  HM3YYEHHBIX NpHOOPOB H
TeXHHYECKUX YCTPOUCTB C OIIOPOH Ha UX OMHCaHHS (B TOM YHCIe: CHCTeMa
OTOIUIEHHS JOMOB, THIPOMETp, TlapoBas TypOuHa, aMIrepMeTp, BOJLTMET],
CUETUMK OIEKTPUYECKOH DSHEPTHH, 3JIeKTPOOCBETHTENBHBIE MPHOOPHI,
HarpeBaTrelibHbIe JIEKTPONPUOOPEI (npumepsl), JNeKTpUYEeCcKHe
[peloXpaHHTENH, 3IeKTPOMArHuT, 37eKTPOABUIaTeNb IIOCTOSHHOTO TOKA),
MCIOMb3ysl 3HAHMUS O CBOHCTBAX (PU3MYECKUX SIBJIEHHH M HeoOXOoAMMble
[I_}l'l'ji'l'-iECl{He 3aKOHOMEPHOCTH

pacno3HaBaTh [MPOCTBIE TEXHHYECKHE YCTpPOHCTBA H  HM3MEpHTENbHBIC
npHOOpPHI N0 CXeMaM H CXeMAaTHUUHBIM PHCYHKaM (GKHAKOCTHEIH TEpMOMET],
TEpMOC, MCHXPOMETDP, TUTPOMETP, [BHUIaTellb BHYTPEHHErO CIrOpaHHs,
2NIEKTPOCKOI, pPeocTar), COCTaBJATL CXEMBI JMEKTPHYECKHX LeneH c
MOC/IEA0BATENIbHEIM H NapaljlelIbHbIM COeqUHEHHEM JJIEMEHTOB, pasnuyias
yCIIOBHbIE 0O003HAYEHHS FNIEMEHTOB 3IEKTPHYECKHX LIeTei;

NPUBOAUTL  NpPUMEPbl  (HAXOAWTH  HMHOOPMAIIMIO O  [pHUMepax)
MPakTUYECKOTO MHCIOJIb30BaHMsl (HM3UYECKHX 3HAHUH B I10BCEIHEBHOM



KHU3HKH 4JIs1 oDecrneuenus 0e30macHocTy npu obparnenuu ¢ npubopaMu 1
TEXHHYECKHMH YCTPOHCTBAMY, COXPAHEHUS 3M0POBESI U COOIIONEHHS HOPM
9KOJIOMMYECKOro NOBENEHHs B OKPY KAIOLLEH Cpelie;

OCYILECTBAATE IOHMCK HHQOpPMAUMH  (PH3HYCCKOTO CONEp)KaHwus B
MHTepHeTe, HA OCHOBE HWMEIOLINXCSA 3HAHWH ¥ NyTEM CpaBHEHHs
JIOTIOJTHUTENILHBIX UCTOUHMKOB BBLIEISITL HHOPMAIIHIO, KOTOpas TBISETCS
MPOTHBOPEUYNBOH WJIH MOXKET OBITE HeJJOCTOBEPHOIA;

MCII0JIb30BATh IPH BHINOAHEHHN YUeOHBIX 3aJaHUi HAyYHO-TIOMYJIPHYIO
NIUTEPATYpy (PU3MIECKOro COJAEPIKaHHs, CIPaBOYHbIE MaTepHalIbl, PeCyPChl
cern Murepner, Bnamerr npuémMaMHM KOHCHEKTHPOBAaHHS TEKCTa,
npeoOpazoraHus MH(GOPMALMY W3 OOHOH 3HAKOBOH CHCTEMBI B IPYTYIO;
co3/aBaTh COOCTBEHHBbIE TNMUCBMEHHbIE H KpPaTKUe YCTHBIE COQOLUEeHHS,
00001mas HMHQOpPMAIMIO M3 HECKOJIbKUX HCTOYHHUKOB (PpU3MUECKOro
CoJieprKaHs, B TOM YHucie myOauuHo MpeACcTaBIsTh pe3ynbTaThl TPOEKTHOM
HJIH MCCIIeI0OBATeIbCKOR 1eATeIIbHOCTH, IPH 3TOM I'PaMOTHO MCIO0JIE30BATh
M3YyYEeHHBIH MOHATHHHLIA annapaT kypca (U3HKH, CONPOBOMKIATE
BBICTYILJICHHE TTPE3CHTAlHEN;

MNP BBHINOJHEHHWH Y4eOHBIX MPOEKTOB M HCCINEAOBaHMM (HU3MUECKHX
NPOLIECCOB pacnpelenaTs 00f3aHHOCTH B TPYyINNE B COOTBETCTBHH C
MOCTABJIEHHBIMM 3a/1a4yaMyl, CIEUTE 3a BBITIOJIHEHHEeM IJ1aHa JedCTBUH u
KOpPeKTUpOBaTh ero, ajaeKBaTHO OLEHHMBATH COOCTBEHHBIH BKNaa B
OEATCNbHOCTL I'PYIIIILI, BEICTPAMBATL KOMMYHHUKATHBHOC BS&HMOﬂeﬁCTBHQ,
MPOSIBIIAS FOTOBHOCTE pa3pelaTs KOH(OIUKTHL.

K konuy oOyqeHHs B 9 Knacce [IpeaMETHEIE PE3YIIBETATEL HA 0a30BOM ypOBHE
JOJI’KHBl OTPakaTh C(OOPMUPOBAHHOCTL Y 00YHalOLUHUXCs YMEHHI:

UCTONbL30BaTh TOHATHA: CHCTEeMa oTcuéra, MaTepualbHas TOYKa,
TpaeKTopHs, OTHOCHTEIBHOCTE MEXaHHYECKOro MNBHIKEHM, ,[Ie[l}OpMaL[HH
(ynpyras, miacTuyeckas), TpPEHHE, LEHTPOCTPEMUTENIbHOE YCKOpEeHHUE,
HEBECOMOCThL M Meperpysku, UeHTp TsDKecTH, abCONIOTHO TBEP/OE TeENo,
LEHTP TSUKECTH TBEPAOro Teja, paBHOBECHE, MEXaHMUYeCcKHe KoJebaHus u
BOJIHBI, 3BYK, UH(OPA3BYK U YIILTPA3BYK, 2JEKTPOMATHUTHBIE BOJIHBI, IITKANa
9JIEKTPOMArHUTHBIX BOJIH, cBeT, OJM30pYKOCTE H  JalbHO30PKOCTS,
CTMIEKTphbl MCITYCKAHHUA W TIOTNoeHus, ans(a, 6era- 1 raMma-u3iy4eHus,
H30TOMbI, SlepHas SHepreTHKa;

pasnuuarh siBjeHds (PaBHOMEpHOe H HepaBHOMEpPHOE IMPSIMOJIMHEHHOEe
JBMIKEHNE, PABHOYCKOPEHHOe NpsMONMHeHHoe [BHXKEHHE, CBOOOJHOE
rnafgeHHe Tejl, PaBHOMEpPHOe [BHMIKEHHE 10 OKPYKHOCTH, B3aUMOJEHCTBUE
Tes, pPeakTMBHOE [BMIKeHHe, KohebarenbHoe IBHKEHHE (3aTyxalollue U
BhIHYIKAeHHBIe KoneDaHus), pe30oHaHc, BOJHOBOE JBMI)KEHHE, OTPaKeHHE



3BYKa, NpsSIMOIIHEHHOe PaclpoCTpaHeHne, OTPaYKEHHE W NpesloMIeHue
CBET4, MO/IHOE BHYTPEHHEE OTpajkeHue CBeTa, pasjiokeHue Oesoro ceera B
CHEKTP ¥ CIOXEHHE  CHeKTPambHBIX LUBETOB, JHCIEPCHUs CBeTa,
CCTCCTBCHHAS PaMOaKTHBHOCTb, BO3HHKHOBEHHe NMHEHYaToOro CrexTpa
H3ITYYEHHS) 110 OMHUCAHHIO WX XApPaKTEPHBIX CBOHCTB U HA OCHOBE OMBITOB,
AEMOHCTPHPYIOINX laHHOE (hU3HUecKoe ABIIEHHE;

PAcrO3HABATE  MPOSIBICHHE  M3YYEHHLIX Gu3nveckux  sBaeHuit B
OKpyxalolem MHpe (B TOM uuciie (DH3M4YECKHE SIBICHHUS B IPHPOJIE:
MPHIMBBL U OTNAMBLI, ABHKeHHE IU1aHeT CONHeuHokH CHUCTEMBI, PpEaKTHBHOE
ABHIKCHUE JKHBBIX OPTaHH3MOB, BOCTIPHATHE 3BYKOB JKHBOTHBIMH,
3EMIIETPACEHHe, CEHCMHUYECKHE  BOJIHEL, OyHamMH, 35X0, MLBeTa Teu,
ONTHYECKHE SABJICHHMS B NpHpPOJE, GHOIOrHYeckoe HOeHCTBUE BUIMMOTO,
YILTPA(PHOIETOBOr0 U PCHITCHOBCKOIO  M3NMYYEHHM, eCTeCTRBEeHHBIN
PanHOaKTUBHEIH (DOH, KOCMUYECKHe My4H, palHOaKTHBHOE H3IYy4CHME
(PHPOLHLIX  MHHEPAOB, JeicTBHE panHOaKTHBHLIX W3JIYYEeHUH Ha
OPralusm 4ejloBeKa), MpH 3TOM [1E€PeBOAUTE IPaKTHYECKYIO 3ajady B
Y4eOHYI0, BBIAC/IATE CYLIECTBEHHbIE CBOMCTRA (npusHaku) ¢GuznTecknx
SIBTICHUHN;

ONMHCbIBATE M3YYE€HHBIE CBOMCTBA TENl U (bu3ueckue sBIEHU, HCI0JIB3Y S
(pu3utecKkue BenUYHHDI (cpeaHsAs W MrHOBeHHas CKOPOCTL Tena IIpH
HEPABHOMEPHOM [BHKEHUH, YCKOpeHHe, IIEpEMELIIEHHE, YT, YrioBas
CKOpOCTB, CHJIA TPEHHs, CHNA YIPYrOCTH, CHUIA TSDKECTH, YCKOpeHue
CBOOOIHOrO mnajieHus, Bec Tea, HUMITYJbC TeJla, HMITYJLC CHIEI,
MexaHuueckas pabora M MOWIHOCTH, MOTEHIMATBHAS JHEprus Tea,
HONHATOrO Hal MOBEPXHOCTHIO 3€MIIM, MOTEHLHATLHAN DHEPrus CHKaToi
MPpY’KUHbI, KHHETUYECKas IHEePIusd, [TOTHAS MEXaHHISCKAs SHEPIHs, IEPHO]
M 1acToTa KojeDaHuil, MinHa BONHEL, ITPOMKOCTb 3BYKa M BBICOTA TOHA,
CKOPOCTL  CBETd, [OKasaTeJb [PENOMIEHHS Cpejbl), [PH OMHCAHHMM
PaBHIIBHO TPaKTOBATh (DU3HYECKHH CMBIC] MCMOIB3YeMbIX BEJIHYHH,
0003HAYCHUA M eNUHHIb] (PU3UUECKMX BEIMYHH, HAXOIUTD hopmynsl,
CBA3LIBAIOIIME NaHHYIO (BU3UUECKYIO BEJMYUHY C APYTHMH BEJIMYMHAMH,
CTPOMTE PAPHKH H3y4YEHHBIX 3aBHCHMOCTEl (PH3HUeCKHX BeTUUNH;
XapakTepu3oBaTe CBOHCTBA Tell, (PU3MHYECKHME SBJIEHHS M IPOLECCHI,
MCIIONIb3YsA 3aKOH COXPaHeHMsI DHEPrHH, 3aKOH BCEMHPHOIO TAIOTEHHS,
(IPUHLAIT  CYTEPHO3ULMA  CHI, TPHHUMWI OTHOCHTENBHOCTH | almies,
3aKkoHbl HploTOHa, 3aKkoH COXPAHEHUS] UMMYJIbCA, 3aKOHLI OTPaKEHHUs M
[IpeIOMIICHNA CBETA, 3aKOHBI COXPAHEHHS! 3aPSAN0BOTO M MACCOBOIO YHCE]
fpH ANCPHBIX PEaKUMAX, MPH 3TOM JaBaTh CIOBECHYIO (HOPMYTHPOBKY
3aKOHA M 3aMHCBIBATE €0 MaTEMATHYECKOE BBIPAKEHHE,



0OBACHATE (PHU3MUECKHE IPOIECCEl U cBOMicTBA TeJ, B TOM HYHUCIE U B
KOHTEKCTe CUTYALHH MPaKTHKOOPUEHTHPOBAHHOIO XapakTepa:. BBIABILATH
TPHYHHHO-CIIEICTBEHHbIE CBA3H, CTPOHTE o6BsicHeHre U3 2—3 JTOTHYECKUX
IaroB c oropo# Ha 2-3 W3YYEHHBIX cBOMCTBA (HU3UYECKHX SIBNIEHUH,
(pHu3MYECKHX 3aKOHOB HIIH 3aKOHOMEPHOCTEH,

pelaTh pacuéTHble 3a1a4H (OTIMPAIOIIHecs Ha CUCTEMY 13 2-3 ypaBHEHHH),
MCI10J1b3Y sl 3aKOHB! 1 (DOPMYJIb, CBA3LIBAIOLINES (Qu3uIecKue BeIMIHHbI: Ha
OCHOBE aHalk3a YCIOBHS 33/lauy 3anuChIBaTh KPATKOE yCIOBHE, BRIABISTE
HeI0CTAIOLIME MW U30BITOUHBIE IaHHEIE, BEIOMpATE 3aKOHbLI H (hopMyJIBI,
HeoGXonMMBle A8 pElleHHs, TNPOBOAMTH PACUETBl M OLEHHBATH
PeaTuCTHIHOCTD MONYUEHHOTO 3HAUCHHS (pU3NIECKON BEIHYHHEL,
pacro3HaBaTh [POONEMBL, KOTOpBIE MOXHO pellIHTE  IIPH MOMOILH
(U3MUECKHX METONOB, MCIONB3Ys ONHCAHWE HCCICHOBAHUL, BBIJIENATE
npoBepsAeMoe  [IPEANoNodKeHne, OLECHWBATE MPaBUILHOCTR nopsiKa
NpOBEJIEHHsT  MCCIENI0BAHMs,  [eNars  BLIBOABL HUHTEPIPETUPOBATE
pe3yNbTaThl HAOMIONEHUH 1 OMbITOB;

NpOBOAUTH OMBITEL IO  HAOMIOJEHHIO (QH3MYECKUX SBJIEHHH WM
(pu3MyecKHX CBOKCTB Tell (M3yHEHHE BTOPOrO 3aKOHA HpioTOHA, 38KOHa
COXpaHEeHHsl OHEpruM, 3aBUCUMOCTH MCPHONA xonebaHui MPYKUHHOTO
MasSTHHKA OT MAcchl Ipy3a M KECTKOCTH MpPYXHHBI M HE3ABUCHMOCTL OT
AMIUTHTY b MajblX KoNeOaHuH, NpsAMOJIMHE}HOe pacnpoCTPaHCHHE CBETA,
pasnojkenne Genoro csera B CHEKTP, H3YUCHHE cBoicTB H300pakeHus B
MIOCKOM 3epkaie M CBOWCTB n300pajkeHus npeaMera B cobmparolLen
nuH3e, HAOMIONEHHe CIUIOIHBIX M JIMHEHYATBIX CHEKTPOB M3IIYUeHH s ):
caMOCTOSITENBHO  coOupaThb  YCTaHOBKY M3 m3bpITOouHoro  Habopa
0GopyI0BaHHsL, OITHCEIBATE XOJ| ONBITA H ero Pe3yIbTaTel, (hopMynHpOBaTE
BbIBOBI,

[IPOBOUTE TIPH HEOOXOAMMOCTH CEpHIO MPAMBIX W3MeEpeHui, onpenenss
cpeiHee 3HaYeHUE M3MepsAeMOr  BenHUMHE (poxycHOe PpaccTosHHE
cobuparolell uH3BL), O0OOCHOBBHIBATE poibop crocoda  M3MEepeHHsd
(M3MEpUTENBHOTO npubopa);

MPOBOAUTL MCCIEIOBAHHE 3apucHMOcTed (DU3MYECKHX BEIH4YHMH C
HCTIOJb30BAHMEM [IPSMbIX H3MEPEHHUH (3aBUCHMOCTB ITyTH OT BpeMEHH TTPU
PaBHOYCKOPEHHOM  J1BHIKEHNY Oes wWayalbHOW CKOPOCTH, TEpHOAA
coneBannii MATEMATHYECKOro MasTHHKa OT [UIMHBI HHTH, 3aBUCHMOCTH
yrja OTpasKeHHs CBeTa OT yria [aieHHs W yIiid npenoMieHHs OT yrja
MejeHHs). [UIAHMPOBATh HCCIENOBAHME, CAMOCTOATENEHO cobuparhk
YCTAHOBKY, (DMKCHPOBATH  PE3YJbTAThI MONYYEeHHOH  3aBHCHMMOCTH



(M3MUECKIX BEJIMYMH B BHIE tabrvu ¥ rpadUKoB, AenaTh BBIBOJBI 1O
pe3yJILTaTaM MCCIeOBAHMS,

[pOBOAMTH KOCBEHHBIE M3MepeHHs (JU3HUECKUX —BEIMHUH (cpemHsist
CKOPOCTh M YCKOpDEHHE TeNa TPH PaBHOYCKOPEHHOM ABIDKSHUM, Y CKOpCHHS
CBOGOIHOTO TIAJEeHHs, IKECTKOCTb IPYKWUHBL, KOOD(HUIMEHT TPEHH:
CKONBIKCHMS, MexaHHueckas paboTa M MOIIHOCTb, 4YacToTa M MEPHOA
koneGaHuii MATEMATHYECKOr0 W MPY)KMHHOTO MAasTHHKOB, ONTHYECKA:d
cuna cobuparowein  JIHH3bL, paauoakTHBHBIH  (JOH):  TNAHHPOBATE
U3MepeHus, CoOUpaTh OKCIEPUMEHTANBHYIO YCTAHOBKY H BEIIIOJIHSITh
U3MEpEHHS, Clefysl MPENOKEHHONH HHCTPYKIMH, BBITHCIATE SHAUCHUC
BeTMUMHEL 1 AHATH3HPOBATH [0y eHHbIE Pe3Y/BTaThl C YUETOM 3aJlaHHOM
MOrpeLIHOCTA U3MEPEHHH;

coGio1aTh MPABKIA TeXHUKH Ge30nacHoCTy NpH pabore ¢ nabopaTopHEIM
obopynoBanuem;

pasnuuyaTh OCHOBHBIE MPH3HAKA HM3YUSHHBIX pusHUecKUX MOjIenei:
MaTepuanbHas TOYKa, abCOMOTHO TBEPHOE Tello, TOYEYHBIH HCTOYHUK
cBeTa, JyH, TOHKAS JIMH34, [IaHeTapHas MOJIeNIb aTOM4, HyKJIOHHAs MOLCIH
ATOMHOIO sIAPa;

XapaKTepu30BaTh TIPUHLMIBL  ACHCTBHS — H3YHCHHBIX npubopoB U
TeXHUUYeCKMX YCTPOMCTB ¢ OMNOpOM Ha HX ONHCAHHA (B TOM 4YHCIIE:
CHUIOMETp, JAaTYMKM [OJIOKEHUS, PacCTOAHMA M YCKOPCHHA, pakera,
5XONOT, O4YKH, Tepuckom, (oToarnapar, ONTHYECKHE CBETOBOALL,
CIIEKTPOCKOTM, JO3MMETp, Kamepa BunbcoHa), HCIONb3ys 3HAHWA O
cBoiicTBax  (pU3MUeCKMX  ABICHHH 1M HEOOXOAMMBIE Qu3nUecKHne
3aKOHOMEPHOCTH;

JCIONL30BATE CXEMBI W CXEMaTHYHbIe PHCYHKH H3y9YeHHBIX TCXHMHECKHX
yCTPOHCTB, H3MEPHTENBHBIX IPHOOPOB U TEXHONOTHIECKHX IPOTIECCOB MPH
pelleHuy  y4eGHO-NPAKTHYECKUX — 3ajat, ONTHHECKHE CXEMBbl A7
nocTpoeHns H300pakeHUit B INIOCKOM 3€PKale 1 coOUpAIOLIEH IMH3E;
[PHBOAHTL  IpHMepbl  (HAXOIUTH undopmanyio 0 - TIpUMepax)
[PAKTHUYECKOro MHCIIONB30BaHMs (U3HUECKAX 3HAHWH B TOBCEINHEBHOMH
JKM3UM Ui obecrieueHus 0e30MacHOCTH MPH obpatieHnn ¢ npudopamu ¥
TeXHMYECKIMH YCTPOHCTBAMHU, COXPaHEHS 310POERI 1 cOOMIOIEH A HOPM
YKONOTMUECKOro TIOBEIHHS B OKPYKaIOILeil cpele;

OCYLIECTBIAT  MOUCK  nH(pOPMALIHH (pu3HUECKOrO  COZACpXKaHML B
MurepHeTe, CAMOCTOATENBHO (opMyIMpys IOMCKOBBLH 3anpoc, HaXOIHTE
MyTH ONpeLeNeHus AJOCTOBEPHOCTH nonydyeHHOH HH(pOpPMAallMK Ha OCHOBE
MMEIOIIMXCS 3HAHUM U JIOMOJIHUTENBHBIX HCTOTHHKOB,



HCMOMbL30BaTh MPH BLINOIHEHUH y4eOHBIX 3alaHii Hay4YHO-TIOILYJSPHYTO
nuTepatypy (pU3AIECKOro COlepPKaHus, ClIPaBOYHbIE MaTepHallbl, peCypehl
cetu MurepHer, BnajeTh NpuéMaMu KOHCIEKTHPOBAHMA  TEKCTA,
npeofbpa3zosanus MHPOPMALIMH H3 0HOM 3HAKOBOH CHCTEMBEI B APYIYIO;
co3naBaTh COOCTBEHHBIE MHMCHMEHHBIE H YCTHBIE COOOIICHHSA HA OCHOBC
HH(QOpPMAIlMH M3 HECKOJBKHX HCTOYHHKOB (M3MUECKOro CozepIKaHud,
nyOIHYHO IPEICTABIATE PE3yIbTaThl [IPOEKTHOH HJTH HCCIIEA0BATENbCKON
nesTelbHOCTH, I[PH  3TOM  IPaMOTHO  MCIIOJBL30BATh M3yHEeHHBIN
NOHATAMHBIL anmapaT M3y4aeMoro pasjena (QU3UKA ¥ COMPOBOKAATEH
BBRICTYTNIEHHE [peseHTalued ¢ y4EroM ocoOeHHOCTEH  ayauTOpUn
CBEPCTHHKOB.
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[IPOBEPSIEMBIE MPEJMETHBIE PE3YJIbTATHI OCBOEHNSI
OCHOBHOW OBPA30OBATEJIBHOM MPOTPAMMbI OCHOBHOT'O
OBUIEINO OBPA3OBAHUA

7 KJACC

Kon
MPOBEPIEMOTO
pesyvibLTaTa

1.1

1.6

TpoBepsieMble NPeAMETHBIE PE3yJIbLTATHI 0CBOSH IS OCHOBHOK
00 pasoBaTeibHOIl IPOrPAMMbI 0CHOBHOTO obuiero obpazoBanus

HCTIONbL30BATb II'EB"IEHI.II)IE TOHATHA

pa_?.m!t[arb SABJICHUS MO OTMHCAHHIO HX mpalxrepumx CBOHCTE M Ha

QOCHOBE OIbITOB, AEMOHCTPHPYHOIHX JaHHOe {pIUI-I'-{ECl(OB SIBIIEHHE

pacro3HABaTh NPOsABIEHNE H3YUYEHHDIX pusHuecKHx ABJCHUH B |
OKpYIKAIONIEM MHPE, B TOM UHCIe (QH3IECKNC SBNCHHA B TPUPOJIS,
[IpH 5TOM MEePeBOJUTh MPAKTHYECKYIO 3a1aty B yu1e6HYI0, BBIIETATE

cvmet:TBeHHblL, cBOilcTBA (upnmam) qmmtlecmm SIBNEHMH

OIIHCELIBATh IlE}“-ILHHb]C cpoiicTBa TEl H d}L‘IBIIHECKHE SIBIICHMSL.
MCroNB3ys (PM3MUECKHE BEMHYHHDI, TPH OMNUCAHHH TPABHIBHO
TPAKTOBATL (DH3NUECKHH CMBICH HCTOMB3YEMBIX  BEIMTHH,  HX
obo3HayeHus ¢ eQMHHIB  (DH3HUECKHX BENHYHH, HaXOIHThH
GopMyIIBL, CBS3BIBAIOIINE  JIAHITYIO (uanyecKylo BelnHuHHY C
APYTHME BETHGHHAMH, CTPOHTE IPAPHKH U3y ICHHBIX 348 HCHMOCTE

{[)luwiecz(u\ BEJIMYHH

‘{'lpﬁ}\TEDHBOBﬂT[a CBOMCTBA TEL, (]7H3Ii"ll3'CKH€ SBJICHHS H ]'[IJOU,GCCI.-I
HCOOIE3YS  N3YYEHHBIC 34K0HBI, IIpH 2TOM IABATH CJOBECHYIO
(l)OpMYﬂl'lpOB](j’ jaKoHa ©  3anMcLiBaThL €T MaTeMaTH4YIeCKOE

BLIpaKeHmne

OGLACHATS cbr»rsuqeczme SIBIIEHNA, npoueccm i CROMCTEA Tel, B TOM
quene M B KOHTEKCTe CHUTyauuil NpakTHKO-OPHEHTHPOBAHHOIO |
xapaKTepa: BLISBIATL [PHYMHHO-CIEACTBEHHDIE CBA3H, CTPONTH
oGpscHeHne u3 1 — 2 JIOTHUECKHX MIArOB C OMOPOiH Ha 1 — 2
H3yueHHBIX CBOMCTBA (PH3MUECKHX SBNEHHH, (huznyecKnx 3aKOHa

MJTH 3aK0HOMEPHOCTH
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1.8

1.9

1.10

1.11

pemiaTh pacuTHbIC 3a1a4H B 1 — 2 meHcTBHSA, HCIIONMB3Ys 3aKOHEL H
(opMybl, CBA3LIBAIOLLHE du3nyeckue BENMYHHBI HA OCHOBE
aHATH3a  YCJOBHS  3ajaud  3amuchiBaTh  KpaTkoe yCIIOBHE,

MOMCTABRIATL (PU3HUECKHE BENHYMHBI B (opmMynel 1 MPOBOJHTH

pacqé'rm, HAXOIWTE CIpaBOYHLIC OaHHBIE, HeoOXomumMEle A |

pemeHMs  3amad, OUEHWBATh  PeaNMCTHIHOCTE TIOTTYHEHHOH |

(pu3mueckoil BenNIHHEI

pacmo3HaBaTh NPOOIEMBI, KOTOPBIE MOXHO PEIIHTL TPH MOMOLIH
(u3nHYecKHx MeTO/I0B, B ONHCAHHH HCCIIEOBAHHS BBIACTATE
poBepsieMoe  MPEATOIOKEeHHE (rumoTesy),  pasnuyaTe M

UHTEPNPETUPOBATE TONYUEHHBIH PE3y/bTaT, HaXOIUTh omubku B

XO,ELE OleITﬂ ,I[B'iElTB BLIBOALI TIO €TI0 peayanaTaM

l'IpOBO,l_'I,HTb OMBITHI 110 Haomo,ﬂemuo tbmw—lecmz\ SBICHHI MM
(uadUecKkuX — CBOHCTB  TCIL (opMynmHpoBaTh  MPOBEPSEMbIC
npearnonokenus, codupare  YCTaHOBKY — H3 TIPEUIOIKEHHOTO

060py0BAHIS, 3AMICHIBATE XO/ OTbITA H (opMYIHPOBATE BEIBOJIBI

BLITIOMHATE MPSMBIE H3MEPEHHS C HCIIOJIBE30BAHHEM AHAJIOTOBBIX H

uuppoBLIX PAOOPOB, 3aMKCEBATE MOKA3AMH npHBGOpPOB ¢ YUETOM |

sananHoit aGcoMmoTHOH MOrpelHOCTH H3MEPCH it

OpOBOAMTH  MCCIIELOBAHHE  3aBHCHMOCTH omuolfi  (pr3MUECKOH

BeTMUMHBI OT JPYTof C HCIONB30BAHHEM IPAMBIX H3MepeHuH, |

yuacTBOBATL B T/IAHHPOBAHNH yueOHOro HCCIe10BaHisl, cobupars
YCTAHOBKY M BBUIOJHATE H3MEPCHHA, CICHAYA MperIoKEHHOMY
maany, (QHKCHPOBATH  PE3YILTATEI nojyueHHoil  3aBHCHMOCTH
uarvecKuX BENMYHH B BHIAC MPELI0KEHHEIX Tabnuy 1 rpauKos,

IlEHElTI: BBIBO,ELI:] 1no ]JE3}"HI:T"IT'IM HCCIeOBaAHEA

H]J'DECI,[!.IITI.: kDCBCI[lIbIB M3MEPEHI {I]H?’H'-IGCI(HX BEMTHYHH, CJ'EE,U,YFI

MPeAnoKEHRD il  HMHCTPYKLHH: MpH BLINOAHEHWH  H3MEPEHN i
CO()[’IP&TL 'E)ICCHEPHMBLITMLH)’ID YCTAHOBKY H BLIUHCASTE 3HAYCHHE

HCKOMOTT BeIM4IHEI

cobmonars Tpapuia TexHukn OesomacHocTH TPH pabore ¢

naﬁopm OPHLIM ooopynomﬂnem

YKaA3ZhIBATE MPUHIHIL] ,HEHCTBHSI lelﬁOpOB 1 TexXHHUECKHXN

YCT]JDﬁC'fB, NapaKTepr30BiTh NPUHIHITE ;[euch-m H3YUSHHBIX

].'Ip[’[ﬁUPOB U TeXHHUYECKHX yCTpOﬁCTB C TIOMOIIBEH HX OIMHCAHHA,
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HCIIONB3ys 3HAHHS O CBOHCTBAX L])Hanecmx gBaeHuit ¥ |

HEOSKGTHIM]:-IE (1]1[3}‘{'-130[{1{8 3aK0HEL H BE.KOHOMGPHOCTH

I‘[])HB(),D,HTE: npunMepsl  (HAXOMHTh mu[}opmaumo 0 npmviepax)
NPaKTHUECKOTO  HCIOJIb30BAHMU ¢uznueckux  3HaHMi B
HOBCENHEBHOH ku3Hm s obecnedeHus OS30MACHOCTH  MpH
obparienuy ¢ TpuOOpaMi M TEXHHHCCKHMH yCTpOHCTBAMH,
COXpAHEHHS 3/I0POBBS M COOMIOJEHHA HOPM  IKOJOTHHEECKOTO

HOBE,}]:EHI'IFI B OI\IJ)J}I{EI[OLIIEH CpE,I[E

COOTRETCTEHE C 3aJaHHBIM TIOHCKOBLIM 3amnpoconM, Hi OCHOBEE

HMEIOIIXCS 3HAHWIT 1 H}'TEM CpaBHEHHA PAasIHYHBIX HCTOUYHHKOB

ocvm.ecmnmh o10op MCTOYHHKOB uufpapmauuu B CCTH I/IH'repHeT B

pLIAENATh MI(OPMAIHIO, KOTOpas SIBIACTCA MPOTHBOPEYMBOT HIH |

MOKET OBITh HEAOCTOBEPHOI

HCIONB30BATD npH BbINIOJHEHHH yueOHBIX 3aaHu

HAYYHOIOMYISIPHYIO  JTHTEPATYPY (pu3myeckoro  COAEpIKAHH,

CrpaBouHBIE MaTepHalLL, PECypChl  CETH WuTepHer, BIAJETH |

npuéMamMu KOHCIEKTHPOBAHH TEKCTa, npeobpazoBanns

HH(I)D])M:]L[III’I 13 D,E[HOH jllﬂI\OBOI’} CHCTEMEI B ,&pyr‘y}o

CO3/1aBaTh coﬁuaemme KpaTKHe micweuﬂble 1 YCTHbBIE cooﬁmemm
ua ocHoBe 2 — 3 WCTOUHHKOB HH(opmauin puzngeckoro
coAepsKanys, B TOM HHCIE nyOnu4HO NeNnaTh KpaTkHe coobiuenus o
pesyibTarax MPOEKTOB HJH yueBGHBIX HCCHEI0BAHIH, PH 3TOM
FPaMOTHO HCTIOJB30BATH H3YUEHHbIH MOHATHHHBIA anmapar Kypca

(pH3HEKH, COMPOBOIKAATE BRICTY [ICHHE npe3eHTaunet

mnpn BLIMOMHEHHMH y‘-leﬁl-l BIX [pOEKTOR M HCCIedoBaH! i
pacrpenensiTh oOszamHocT B rpynme B COOTBETCTBHH  ©
MOCTABIEHHBIMHY  3azadanil, Cll BIUTL 34 BBIIOJHEHHEM jiama

neficTBril. AneKkBarHO  OUEHHBATbL coBCTREHHEIH  BKIAJ B

JeAaTenbHOCTE TPYIIbL, BLICTPAHBATD KOMMYHHKaTHBHOC |

B?»EIHMO,H.EHCTBHL V‘-IIITI:IBEU[ MHEHHC DICp}’)l{ﬁIDlLI_HX
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nponeps cMOro
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1.1

1.4

1.6

1.8

Tposepsiemble NPeAMETHBIE PE3YILTATELI 0CBOCHIIS OCHOBHOIi
06pa30BATENBLHOIT IPOrPAMMBI 0CHOBHOTO obmero obpazoBaHd

HCIMOMNL30BATE MOHATHL

pasIMuaTh SIBICHUS M0 OMUCAHMIO HX XapaKTepHBIX CBOWCTB K Ha

OCHORBE ONBITOB, IlﬁMOHLlpH]]yH}LLlH\ IlElHHOL (1)113}['—16(31{0& SIBITEHHCE

pacnomdmrb NposABAEHHE H3YHEHHBIX (1}[131{%{:1{111\ SABJIEHHI B
OKpY KalOLeM MUpe, B TOM HuCIe (pu3uuecKHe ABICHUS B MPHPOLIE,
Opu 9TOM MEePEBOIHTH NPAKTHYIECKYIO 3a1aty B yueOHY0, BbIACIITH
CYIECTBEHHBIE CBOHCTRA (mpu3HaKK) GUITISCKIX SIBJICHHI

OITHCHIBATH M3yUEHHLIE CBOWMCTBA TEN H u3HUECKHE SBIEHMS,

HCTIONB3Y A (1)1‘1‘31'111(3(31{1']8 BENHYHNHLI, TPH OIIMCAHHK TIPaBHIILHO

TpakToBaTh  (PH3MUECKHMil ~ CMBICH  HCHOMB3YEMBIX BENHYHH, |

obosuaueHis W eNUHUNLL  (H3MYECKHX BEJMYHH, HAXOIHTH
GopMyNIbl, CBA3RIBAIOLIME NAHHYIO (u3HYecKyl0 BENHUHHY ¢
APYrHMA BENHYHHAMH, CTPOUTE TPaQHKH H3YHEHHBIX 3ABHCHMOCTEH

{DIBF'I"-IECKHX BEJIYIH

xapmrepmmaa'rb CBOfiCTBA TeN, (]]113HLIeCI{He SIBTCHHA K npoueccm
ACTIONB3YS M3YUEHHBIE 3aKOHBIL, MPH 3TOM JlaBaTh CIOBECHYIO |
(hopMyNIpOBKYy 3aKOHA M  3QTTHCBIBATE  €TO MaTeMaTH4YEeCKOe

Bbxp'i}l{em[e

oﬁ'ﬁﬂcnﬂrb CDII?,}ItleCI\IIe npoueccm M CBOMCTBA TeJI, B TOM HYUCJIE H B |

KOHTEKCTE CHUTyanuil MPAKTAKO-OPHEHTHPOBAHHOTO  XapaKTepa:

BLIAB/IATE l'IpI-I‘iI’II-IHOFCHE,ILC-TBEHHBIE CBSI3H. CTPOHUTE 00DBICHEHHE H3

1 — 2 NOrpYecKkux MIaroB ¢ MOMOMEI0 1 — 2 M3y4EHHBIX cBOiCTBa |

(pusndecKiX SBNEHNH, PHIHIECKHX 3aKOHA MK 3aKOHOMEPHOCTH

perath pacuéTHbIE 3axayi B 2 — 3 jelCTBHS, NCIOMNb3Y s 3aKOHBI 1
hopMy7l, CBsi3IBaIONE (PH3NUSCKHE  BCTHTHILL: HA OCHOBE

aHAamM3a ycnoBHd 3a1a4in 3AMMHCLIBATE KPaATKOE YCIIOBHE, BLISBIIATH

HemoCTATOK MAHHBIX And pelleHHs 3a0atH, BLIOHpPATE 3aKOHBI H |

Qopmynbl, HeoGXOANMBIE i €€ PeLICHHA, TPOBORTH pacuéThl U
CPABHHBATL [TOJYHEHHOE 3HATEHNE (puspueckoil  BENHMHUMHBI €
M3BECTHBIMH JAHHBIMH

pacro3HaBarsb NpobNemMbl, KOTOPBIE MOKHO PELIHTE MpH [TOMOLLH

(1) H3MUecKnX METONOB, HCHOIL3YH OINHCAHHE  Hecled0BaHMd,



1.9

1.10

1.12

1.16

BELAGNATE MPOBEPAEMOC NPeanonoKeHHE, OLEHUBATL MPABHIBHOCTD

HO]JH.EI,ICEI NpoBelieHNs HeCnea0BaHm, JEaThk BEIBOIE]

NPOBOAMTE OIMBITEI 10 HAOTIOACHHMIO qampiqecxm SBJICHHH HIH
u3mueckux  cpoiicTs  Ten:  (OPMYTHPOBATH  MPOBEPIEMBIE

Openro0ieHH I, COGI-I]JETI: VYCTaHOBIY H3 TOPENJIOHKEHHOIO |

0GOpY ICBAHIL, OMHCEIBATE X0 OIBITA H (POPMYTHPOBATS BEIBOR!

BBITIONHSTE MPSIMBIE H3MEPEHHS C HCMOJb30BaHHEM aHAIOTOBLIX
npuGopoB M ATYUKOB  (H3UMECKMX  BENHWHH, CPAaBHHBATE |
pesyNmbTaTEl  M3MEpeHui ¢ yulTOM 3agaHHOR aﬁcom—oTHoﬁl
MOTPELHOCTH
MPOBOAUTE  MCCHAENORAHHE  3ABHCHMOCTH onﬁoﬁ (bl«xzutlecvcoﬁ
BeJHYHAHBl OT JApPYroil ¢ HCMONBL30BAHHEM MPAMBIX H3MEPEHHIT:
[LTAHMPOBATL HCC/Ie/OBANKe, COOMpaTh yCTaHOBKY M BBITIOJHATE |
MIMEPEHHs, CHenys TPEIIOKEHHOMY  [UTamHy, ()HKCHPOBATD |
pe3y.IGTAThl NONYUEHHOH 3aBHCHMOCTH B BUJIC Tabnu | rpaduKoB,

JeJ1aTh BBEIBOAL! 110 Pe3y/IBTaTaM HCCNeI0BaH M

OPOBOMNTE  KOCBEHHbIE — H3MEPEHMHS (pusmueckux  BEJIMHHM!
NIAHHpPOBATH ~ M3MEPeHHs,  CODMpaTh  SKCTIEPHMEHTAILHYIO
YCTAHOBKY, CHeLys TPEMIOKEHHOR HMHCTPYKIHH, M BEMHCITE

3HAYEHIEe BEITHYMHE]

cobmonars TpaBuna TEXHHKH Oe30macHoCTH  HpH pabore ¢

naGopaTopubm obopy/10BaHiEM

XAPAKTEpH30BaTh MPHHLHITGI neuc'rmm I—lS)"-IeIIHI:;IX npubopos #
TeXHUTECKHX YCTPOHCTB ¢ OMOPOH Ha HX OMHCAHHS, HCMOJIB3YS
suaHus O cBoHcTBaX (M3MYECKHX ABISHUH H HeoOX0IUMBIE

t]ms[rmeu{ue 3&1@1[0»16}:-110::“1

pacriosHaBaTh MpPOCTLIE TEXHHYECKHE VCT pDHCTBa H lIBMEﬁpHTEJIhIlb]B

npuﬁopm Mo cxeman 1 CXEMATHIHBIM PHCY HEKaM. COCTABNATL CXEMBI
IMEKTPHHECKHX pericit ¢ nocjegoBaTenbHEIM 1 apanienbHbIM
coeqMHenHeM  JIEMEHTOB, paziu4as YC/IOBHBIE oGo3HaueHna |

NIEMEHTOB 3NEKTPHUECKUX LIeTieH

NpUBOANTE NPUMEPEl  (HAXOIUTE uHOPMALMIO O TPUMEPAXx)
NPAKTAYECKOrQ  HCIOJIB30BaHMIA (usuueckHx  3HaHMi B
mOBCEHERHOI kuM3HI  Ans  oDecreveHus De30macHoCTH  MPH

obpawenn ¢ mpubopamMH M TEXHHHUECKHMH yCTpoiCTBaMH,
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Kon

HpoBEPSIEMOro
pesyaLTaTa

=1

|

a

(5]

COXpaHEHMA 3I0pOBLA M cobmoneHmns HOpPM  JKOJIOTHHYECKOro

NnoBeAcHHSA B Oltp}f}liﬁ{DLHEﬁ cpele

OCYLIECTBIATL MOHCK H H.{l] opManu (l] M3MYECKOro COIOEpKaHus B

CETH VI]-ITE[JHE'[. HA OCHOBE HMEIONUXCA 3HAHHH K HYTEM CPaBHEHHH
JOIOIHUTE/IEHEBIN HCTOUHHKOB BLLOCIATE I'IHKI)OPMB.HH}O, KoTOpasd

SIBIISACTCH l'IpOI I'I'IBOPELIMBOII HITY MOYKET ObITh HE,D.OCTOB'BPHOH

HCIONAL30BaTHL [MPH  BhITOIHCHHH }'11861-!51\ 3aJIaHuH Ha}”-IHO'I

NOMYAPHYIO JTHTEPATYPY (PHIMTECKOr0 COLCPHAHHs, CIPaBOTHBIC |

MaTEpHaILl, pecypesl cetH  MHTepHer; BnaneTs TpHEMAMH
KOHCIIEKTHPOBAHHA TEKCTA, [IpeoGpazoBanus HHQOPMAaLHH U3 OHOH

3HAKOBOI CHCTEMBI B Opyryro

comasalb coOCTBEHHBIE THCEMEHHBIE H  KpaTKue  YCTHBIC
coobmenns, obobmas uHpOpPMALKI0 N3 HECKOIBKIX HCTOHHHKOB

(pH3MHECKOro COZEPIKAHMS, B TOM HHCIE MyOIMYHO NPENCTABIATH

PE3YIETATE] HDDEKTHOT& Ui HCC]’!EILOBEITEH]:CKOﬁ OesaTenbHOCTH, ITPH |

9TOM I'paMOTHO HCTOJL30BATD HSy‘lEI—IHHﬁ MOHATHHHBI anrnapar

Kypca [l)ll'SllE{ll LOI'ID'CIBO}KJIEITb BLICTYI'[J'EGHP‘IG HPEBEH raunen

[IpH BBITOIHEHIH }"—lEﬁHh[‘( [TPOCKTOR U HCCJ‘IE,[!,GBEIHHH [bH'}Il‘{ECI\II‘(

[IPOLECCOB PACHIPEAEIsiTh 0013aHHOCTH B IPYIIE B COOTBETCTBHH €

OOCTABICHHBIMI 3amadamM#i, CIEONUTh 3a BBIIOJIHCHHEM [IaHa

meiicTBHii M KODPEKTHPOBaThL €ro, aJAeKBaTHO  OLCHHBATDH |

cOBCTBEHHBLIT BKIAA B OEATENbHOCTh TIPYIIBI, BEICTPANBATE
KOMMYHHMKATHBHO®  B3auMojeficTBue,  MPOSBIAA  TOTOBHOCTH

pasperars KOH(PIHKTHI

[IpoBepsienbie NPEAMETHRLIE Pe3yJILTATEI 0CBOCHIT 0CHOBHOT
06pazoBaTeALHOI nporp:m-mm 0CHOBHOTO 001Iero odpaszosaHms

HCTOIL30BATE I-IB)’ HEeHHEIE MOHATHA

pa;amltraw ARMEHI M0 OMHCAHNID HX ‘{dpEI.I(TE]JHLIX CBOMCTB H HA

OCHOBE OIbLITOB, TLeMOHCTpi’]p)’IOIU,II\ NAHHOE (1)1131/1'4&01\03 SIBNEHHE

p”lCHGJlLElBCtTI: MPOsBICHHE H3YHUEHHBIX (lJIIBHLEECKH‘{ SABIEHHA B

OKPY/KAIOLLEM MHPE, B TOM HCIE (PH3HHUCCKHE ABTCHILL B [IpUPOJE,




1.4

1.8

1.9

npu ITOM mepenonm&. I'lpdlﬂ‘H'—lECK)’]:O sa,uauy B yqeﬁﬂym BBILICIATE

cyLuecTBeHHbIE CBOficTBA (MPH3HAKHN) (l)l{SI-I'-IECICMX HEJ‘LEHIIII

OMUCHIBATL HM3YUCHHBEIE CBOHCTBA TEI H tbnzuqecme HBHEHHH
HCTIONB3Ys (pH3MUYECKHe BENHUUHEL TPH ONHCAHHU MPABHIBHO
TPAKTOBATE dusmueckuii  CMBICT ~ MCIOJB3YEMbIX BeJIHUHH,
oGo3Hauennd ¥ SIHHHUB (H3MUECKHX BETMYHMH, HAXOMUTE
(opMynel, CRS3bBaOMINE TaHHYIO pusnueckyl0 BenHIHHY C
ApYTUMH BEJIHIHHAMIL, CTPOHTE rpadyuKy H3y4EeHHBIX 3aBICHMOCTEH

(pHU3HHECKNX BETHYIHH

\'1DELKTE‘DIIBOB3'1TJ CROICTBa Te, (lHLSPIT-lECKHB SIBJ'[BHI'IH H H]JOHCCCI—)I

HCIONIB3Y A H3Y4YECHHBIE 3aKOHEL [MpH  3TOM napaTk CJIOBECHYHO

(1)0[)M)/J'[I'I]}OBK}’ 3aKoHa H  3anHcBIBATE €TI0 ME’LTEM&TH‘-ICGKOE:

BLIpAKEHHE

OBBACHATE (PHINIECKHE TIPOLIECCH! H CBOACTBA Te, B TOM HHCIE H B
KOHTEKCTE CHTYaluil TPAKTHKO-OPAEHTHPOBAHHOTO XapaKTepa.
BLISBJATH [IPHYHHHO-CIEACTBEHHEIE CBA3H, CTPOUTE obBACHEHHE M3
9 — 3 OrHYECKHX IIArOB € MOMOIIBIO 2 — 3 M3YUCHHBIX cpoifcTea
c]3113w1em-:m sIBJIEHIH, (bmuqecmm 3aKOHa WITH 3a1<oHomepHom u

pewats pacuéTHble 3amain {DI‘IHpE\IOU.I,ETBCH Ha cucTemy u3 2 — 3
ypaBHEeHHi1), MCHONEL3YS 3AKOHBI H (popMyINBI, CBA3BIBAIOMINE

{l'lI'IEW-IECi(I—IE BENHUMHBI, HA OCHOBE aHanu3a  YCJIOBHA 3agavun

3afHCEIBATEL  KpaTKOE YCJIOBHE, BRIIBIATE HEONOCTaromMe HIH

|
H3GLITOUHbIE AaHHBIE, BHIOHPATE 3aK0HbI H (HOPMYIIEL, HeoOX0aUMbBIE

nng peleHu., MpPOBOAHTE paCLIé']'bl M OLUEHHBATE ]_JGE]J'IHCTH‘{I-IOCTI:

I'!OJ'[} YeHHOrO 3HAUEH A [1)!1314‘-1601(0}1 BEJNIHYHHBI

p'lCITOSHaBEITb Hpoﬁnemm KOTOPBIE MOXKHO pGLLIHTb pH MOMOIIH
u3HUeCcKHUX METOIOB, HCTONMb3Y sl ONHCAHNE FCCIEIOBAHIS, BhIJCIATE
[IpoBEpAEMOe [IPETIONONEHHE, OUeHHBATH MpaBMIBHOCTh MOPSIKA
[pOBENEHHsS HCCIENOBAHNS, JeNnarh BLIBOLI, HHTEPIPEeTHPOBATE

peayneTaThl HAOIONEHHH 1 ONBITOB

MPOBOJIMTE OMLITEL TIO HAGMIOASHMIO (PH3NUECKHX SBACHHUH HIIH

pu3mueckuX CBOHCTB Teq: CaMOCTOATEIEHO cobupaTh YCTAHOBKY M3

n3GLITouHoro sadopa obopynoBanHs, ONUCHIBATE X0/ OrLITa U €ro

pesynsTaThl, JOPMYNINPOBATE BLIBOIEI
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1.14

1.16

naﬁopm O]JH'.E-IM 05013}',&013&1—[}1&1\1

[pPOBOAUTE [PH  HEOOXOAMMOCTH CEPHIO MPIAMBIX H3MEpPEHIH,

onpenessist cpeliHee 3HaUeHHe n3mepsemoit BennuuHbl (POKyCHOE
paccrosiHue cobuparomeii nuH3E1), 000CHOBBIBATE BEIOOP criocoba

p3mMepeHus (M3MEpHTENBHOTo npubopa)

NPOBOMMTE MCCIEOBAHHE 3aBUCHMOCTCH (pu3pUecKMX BEAMYAH C '

MCIIOTIB30BAM HEM TIPSIMBIX H3MepeHHil: MIaHHpPOBaTE NCCIEN0BAUE,

CAMOCTOSTeNBHO COGHPATL YCTAHOBKY, (QUKCHPOBATH pe3yIBTATH |

I'IDJ'i}”—IEHHOFI 3aRHCHMOCTH []_)T'BM'LICCICHX BENHYMH B BHIE TADITHITH

rpa(bm{os I,LL..T]BTB BBIBOIEBI 1O ]JE!S)’HLTETBM IICCH@,E[OBELHHH

[NpOoBOJAHTE KOCBECHHEIS " 3’\18136]—[]151 [l)lwl SMIYeCKHX BEIHYHH!

IAHUPOBATH  H3MepeHms,  co0uparh  IKCTCPHMEHTAIBHYIO

YCTAHOBIY W BLIIONHATE M3MEPEHHS, CHELYA npe,unm[cem{oﬁ_

MECTPYKLMH, BHIMHCISITE 3HAYEHHE BEIMYHHBI ¥ AHATH3HPOBATE
MOJyUYEHHBIE PE3YNbTaThl C  YHETOM 3a/laHHOH  TOrPEeIHOCTH

H3MEPEHIH

COGJ‘IIO,J,E.TI: npam{ﬂa TEXHHMKH Sezonacﬁoc:'rn IpH p160're c

pasnyaTh OCHOBHBIE MPHIHAKI H3}"—IEHH[:D\. [buanl{ecmm MojLeneii:
MaTepuanbHas Touka, abconoTHO TBEPAOE  TEIIO, TOUEHHbIH
HCTOUHMK CBETa, TyY, TOHKas JHH3a, [UIaHeTapHas MOJCbL aToMa,

HYKJIOHH asl MOJIEN b aTOMHOTO A1pa

XapaKTepH30BATL TIPUHLIHIIBL nelicTBAS M3YUEHHBIX NPUOOPOB H

TEXHHUECKHX YCTPOMCTB ¢ OMOpOft HAa MX OMHCAHMA, HCMONB3YA
sqamMsi © CBOHCTBAX (hPM3MUECKHX SIBIEHMH U HeoOX0IHMbIE

(puznueckne 311<0110M€pH0L,TH

HCOONL30BATE  CXEeMLI H C\B\fIaTll‘-[HblB pI*leHl{IfI }IB}/'-IEHHI:IX.

TEXHMYECKHX  YCTpOHCTB, — M3MEPHTEIBLHBIX npubopoB 1
TeXHOIOTHUECKHX TPOLECCOB MPH PElIEHH! yueOno-IpakTHHeCKIX
3744, ONTHYECKIE CXEMBI LTS [1OCTPOCHHA n306paskeH il B 7I0CKOM

3epkaste u coOupatonielt mMH3e

OPHBOANTL  TPUMEPE!  (HAXOAHTE pHQOpMAIUMIO O TIpUMEpax)

MpaKTHHecKoro  HCMOJB30BAHHA (usmueckux ~ sHaupit B
HoBCEnHEBHON KH3HH JUig  oOecreueHus fezomnacHOCTH  IIPH

obpatueHnn € nmpubopaMu U TEXHHUECKHMH yCTpOHCTBAMM,



1.18

1.19

1:20

COXpaHeHNA 310POBLA n  cobmoaeHus HOPM IKOJOrHYeCKoro

I']GBEJ]GHHH B OI{D}’)K"![DI_'LI@II C]]!Gllf:

OCYIIECTBIATh MOMCK Hmbopmaumr bu3HUecKoro co;[ep}rcamrm B

ceri UHTEPHET, CAMOCTOATENBHO (POPMY TPy MOKCKOBEIH 3ampoc,

HAXOMUTH MYTH  OMpPeHeNeHwsl [OCTOBEPHOCTH  IONYHCHHOH |

HHfl}D]}MﬂLIHM Ha OCHOBE HMMEIOLIMXCA 3HAHME W JOMOJIHHTEILHBIX
HCTOYHHEKOB
HCIONL30BATE TMPH BRITTOTHCHWH }“—IﬁﬁH'bIX 3agaHul  HAYYUHO-

HOTIYSIPHYIO JINTEPATypy (U3HIECKOro COAEPIKAHMSI, CrpaBOtHbIC

MaTepHaisl, pecypesl ceri  MuHTepHeT; BmaneTh  NpHEMAMH

KOHCIEKTHPOBAHHS TEKCTA, NpeodpazoBaHus pH(QOPMALEH H3 OJHOM |

3HAKOBOI CHCTEMBI B ApyTYIo

CDBLlElBaTb 00601 BEHHBIE NHCHMEHHBIE K YCTHEIC cooﬁmeHHﬂ Ha!

OCHOBE I'TH([]D[JMEILH-!I—I 13 HECKOJIbKHXY HCTOHUHHKOB (]_)1-I3I-I'-IECIC01"D

cozepIKanns, MMy OmIuHo NpeCTaBIATE Pe3yIbTaThl [POEKTHOH HIIH

HCCIe0BATENLC KO JedaTe/ILHOCTH, [pH 2TOM rpamMoTHO

HCTIONB30BATh  H3YHEHHBIH [TOHSTHHHLIA anmapar H3y4aeMoro

pasziena GH3HKH H CONPOBOKIATH BHICTYIICHHC Tpe3eHTAllCH C |

yu&TOoM 0COOEHHOCTEH Ay JUTOPHH CBEPCTHHKOB
NpH BBINONHEHIH YUeOHBIX TIPOSKTOB H necnenoBatuil HU3MYEeCKnX
[IPOLLECCOB PACTIPEALISITH OOSN3AHHOCTH B FPYTINe B COOTBETCTBIH €

OOCTABIICHHBIMI  3aJadaMi, CHeldHlTh 34 BLIIOJIHEHHEM IJTaHa

nefictBuii M KOPPEKTMPOBATH  €ro, @NeKBaTHO  OUCHHBATE |

coGeTBeHHBI  BKIaz B JESTeNBHOCTh TPYMIblL, BBICTPaHBATH
KOMMYHHKATHBHOE  B3aUMOJIEHCTBHME,  MPOSBIAA IOTOBHOCTH

pasperath KOHPIHKTEL



[POBEPSEMBIE DJIEMEHTDI COIEPKAHUS

7 KJIACC

Kon,

pasaena

(]

Kon
IEMEHTA

TposepsieMbie 3JEMEHTHI COAEPIRAHIII

®U3UKA 1 EE POJIb B HOSHA[IMM O[{PY}KAIO]_LIEI'O MUWPA

1.1 I

1.3

L2

(Dmm(a — Hayka o npﬁpo,ue ﬂBﬂEHMﬂ npmpo,um

Mu3nUecKHe SABJIEHM MEXaHuuecKue, TEIMJIOBBIE,

EKTPHYECKHE, Mal"HHTHble- CBETOBEIE, 3BYKOBBIC

Mdusmueckne Benuumiel.  Mamepenue qmsuqecmrx'

senuunn,  Ouanueckie npudopsl.  Ilorpeurnocth

I’Ij’\ﬂﬂpell'ﬂll ME?I(,[[}’]I:!.]JO,HHE.H cucTemMa GIIHHPIU.

Ec [eCTBEHHOHAYYHEIH METOM MO3HAHHS: Haﬁmo,uelme.
[1OCTAHOBKA HAYYHOrO BOTPOCH, BLIIBHIKEHHEC [UTOTES,
JKCTIEPUMEHT 110 TIPOBEPKE THIOTES, o0mscHeHue

HADIONAEMOrO SBIEHHS

Hp'll{TllL[ECKHE paboTsl:

SuHPar##HYI3MepeHIe PACCTOS HIMA.
#i#Parf##lsmepenne o0bémMa HKHAKOCTH K TBEPIOTO
Tena.

HEPar###Onpeenenne pasMepoB MabIX TEIL.
YEHPar#d# spepenne  TEMIEPATypsl NP TOMOLLM

JKIIKOCTHOIO TEPMOMETPa H JaTuiKa TeMIepaTyphl

ﬂFPBOHAqAﬂbeIE CBEJEHIA O CTPOEHHL’I BEHJ,ECTBA

###Pa.r###CTpoelme Bel.uecma aTOMBL H MOJ‘IEI(}".T[I:L '

ux pasmepsl. OnbITI, TOKA3bIBAIOLINE IHCKpeTHOe

CTpOSHHE BE Lectea

HHPar###[IBiKeHHe  HacTHIL  BEIICCTBA. Cesi3b |

CKOpoCTH JNBHIKCHLLA yacTun ¢ TeEM HEP&T)’FDFI.

Epoyuoscme mamzceﬂne ,H,H[[J(l]}’SIle

BaaumoeiicTerne HacTHII BELIECTBA: HpLITﬂ}I{IEHHE H

oTTANIKHBAHHE



(5]

2

JZ[BI/I}KEH ME PI BBAIIMOI{EMCTBHE TEH

=
2.

ad

(98]

L8]

L% ]

(9]

wa

3.

|

6

to

9

10

Crna ynpyrocm M 3aKOH Tylca HGMEpEHHE CHJIEL €

HHHPari## ArperaTHole COCTOSIHUS BELIECTBA:
CTpOEHHE rasos, JKHAKOCTEN u TBEPIBIX
(kprcTamTuueckux) — Tex.  B3amMOCBA3B - MEIKAY ’
cBoMcTBaMNI Bemecrs B PasHBIX arperarTHbIX

COCTOSHHAX 1 UX aTOMHO- MOHEK}‘J‘IFIPH[:!M CT]JDBHI'I'EM

OCOOBHIIDL I WFpEFaTHH‘( COCTOSMHIH BOIBI

H}JBICT]]HﬁCI{HE paESOTLl

HHUDEHOmeRKA MAMETPa ATOMa METOI0M PsIoB (¢
yenons3opanmem (ororpad ).

HHPar##HONLITEl M0 HAOMIOAEHHIO  TETLIOBOIO |
pacilipeHis rasos.

HHHEPar##H#OMLITEL o 0BHAPYIKEHHIO NEHCTBHS CHIL

MOJIEKYIISIPHOTO MPHTAKEHHS

MexaHieckoe ,[lBI[)KBI—IlIﬁ Pamzomepﬂoe H |

HEpaBHO M EPHDE I[BPi}I\CHHB

#“P'n###(flcopocna Cpe,nnsls[ CKOpOCTL  TPH
HepaBHOMEpHOM JiBHkenun. PacuéT nyTH H BPEMEHH

JBHZCEHH S

Slpnenme MHEPIHH, 3aKoH MHepiuH. BiauMonelcTBHe

T KaK [puyiHa 1 IMEHEHMS CKOPOCTH IBHIKC HHA TEI.

Macca kak mMepa HHepTHDCTH Tena

##H"u###ﬁnomocm BELLECTBA. CBHSI:- MJIOTHOCTH C

KOJIMUECTBOM MOJIEKY B eaMHHLE 00BnEMA BELECTRA

Cuna xax \apaKTepm THEA BIAMMOIEACTBHS TET

MnoMOLIELD ,ElIl]IEiMOMETPEl

###Pal###ﬂsﬂeuue raroTenus u cuna Tsokeern, Cuna

T7CECTI Ha APYTHX nnagerax. Bec Tena. HepecomMoCTh

Cuna tpenust. TpeHHE CKONBKEHUS H TPEHHE HOKOAH.

Tpeuue B MPUPOIE H TEXHHKE !

H4HParf#Cnoikenne CHIL, HELl'lpaBJ'[eHHE:IX o OAHOM

rnpsimoit. PapHoneicTByIOWad CHll

IlpakTuyeckne paboThl:



3.11

3.12

,H,ABHEHHE TBFP,[[];IX TLJI }mméOCTEM 1 FABOB
s

4.1

4.4

4.5

OnpefiefieHe CKOPOCTH PABHOMEPHOTO IBUIKEHHS
(lmapyka B JKHOKOCTH, MOZENH AIIEKTPHHECKOI0
aproMobums u Tak ganee). OnpenencHHC cpeaHeli
CKOpOCTH  CKONBIKEHHS Opycka WM lOapuka 1o

HAKJOHHOIL  IMITOCKOCTH. OHPE,[LEJ'[E‘.HHE TIOTHOCTH

TBEpHOrO  TENA. OTELTH, ,H,eMOHCTpHp}’IDLIlHEI

3ABHCHMOCTH pacTskenus (nedopMalii) MpyKHHBL OT
rpunokenHoit  cinbl.  OmbITel,  AEMOHCTPUPYIOMINE
3ARHCHMOCTE CHIIBI TPEHMS! CKOMBIKEHHS OT Beca Teld H

XapaKTepa conprKacalouInxcsH 1o BEpXI—IGDTeﬁ

MpzuyecKkue SBIeHH B IPHPOJIE; MPUMEPE! JIBIKEHHA C |

PATAYHBIMH CKOPOCTAMIL B IKHBOH 1 HEIKNBOIT TPHPOJIE,

JefiCTBIE CHBI TPEHHA B IPHPOE H TEXHIIKE

Texuuueckne yCTpoicTsa: IHHAMOMETP, MOAMHIHIKA

,E[aaneﬁue TBEPIOro Tela. Cnocoﬁm ymemmemm i

YBeJIHIeHHA JTABIICHHL

Jlagnenue raza. 3aBHCHMOCTbL JAaBJICHHA raza OT

o0bEMa, TEM nepaTypbl

rasamu. 3axon Ilackarns. [THeBMAaTHIECKHE MALIHHEI

l'[epe,r_zaq'\ MABICHHS TBEPABLIME TEAAM, ?KI—I,H,KOCTFIMH u

3aBUCcHMOCTL JaBICHHA JKHAKOCTH  OT ['H}*ﬁ‘z'"[l-ll:l.

['mapocratnyecknfi  Mapamokc. Coobmatonnecs

cocyakl. FH,IL]JE!BJ'IH'—ICCKHE MEXAHH3IMEI

Armocepa  3emii B arMocQepHOe  JABICHHE.
[TpUYHHLl  CYLIECTBOBAHMSI BO3AYITHOH O00IOUKH
3eMin. OneIt Toppuuennu. 3aBHCHMOCTE
aTMoc()epHOro JJABIEHHMSI OT BBICOTBI HAL YPOBHEM

MOpst

Msmepenie arMoc(epHoro AaBICHMIL. [Mpubopsr Anst |

HAMEPCHMA aTM oc-:bepﬁo ro I[&BJ'[EHHF[

HEHClBHE‘ JKMOAKQCTH W rasa He l'lDTp)’}KEHHOE! B HHX |

reno. Bertankusalonas (apXumMenosa) CHIA. 3aKou

Apxumena



4.8

4.9

PABOTA, MOUlIIOCTb tenréprmr

5.1

5.

|
= |

[ 5}
Lh

[Tnasanue Ten. Bo3ayxonnaBaHue

[Ipakxrueckre paboTsi:

Heenenosanue 3aBHCHMOCTH peca Tela B BOOE OT

00béMa MOTPYKEHHOH B JKHAKOCTR HacTH Tena. |

OmnpejieieHne BBITANKUBALOLIEH CHIIBL, neficTBy1OLEeH
Ha Teno, IIOrpyKEHHOE B IKHAKOCTD. IIposepka
{e3aBHCUMOCTH BHITAIIKHBAIOLIEH CHIIbL, nelcTBYIOMWEH
Ha Teno B KMJIKOCTH, OT Maccel Teja. OnpIThL,

IeMOHCTPHPYIO OIHEe 3aBHCHMOCTE  BBITEJ KuBaroei

cHIbl, AeifcTByOMIEH Ha Teo B JKHIKOCTH, OT 06BEMa |

norpymém{oi'-i B JKHIKOCTE YACTH TEIa H OT IUIOTHOCTIH
sgunxocti,  KoHcTpyuposamue — apeomerpa KM
KOHCTPYHpOBaHHE  JIONKH M onpejeneHue ee

Fp\'SOH OII.T;:-EM HOCTH

armocepHoro  HaBjieHHs  Ha JKUBOH  OpraHuiaM,

nmiaBaHue pmﬁ

TexHmuceKHe y-:'rpoucma cooﬁmammnecx COCYbI,

yCTPOICTBO BOJAONPOBOAR, rHApaBIHuecKHil  Ipece,
maHoMeTp, 6apoMeTp, BbICOTOMED, [TOPLIHEBOH HACOC,

apem{m‘p

Me*{anwk cKas pa60Ta

Me\ammemcdsl MOLIHOCTE

CI’I-ISI{T-IECKHG gBeHHS B [PHpPOmE:  BIMSHHE

Tpocrble MEXaHH3MBL  PbIYar, 6NoK, HAKIOHHA

110CKOCTh. Hp'us}mo paBHOBECH pbmara

HpilMEHElIMB [paBiIa PABHOBCCH phbIvara K Gnony

«30M0TOE  NPABUIO»  MEXaHHKH. KoadpuuueHt
nonesworo  jeifcrsua  MEXaHH3IMOB. [TpocTnie

MexaHn3Mbl B ObITY H TEXHHKE

HDT!;‘HU.II&.I'[]:H'ISI :)Hepmu TEena, no,ul-[ﬂToro Haﬂ. 36MHEH

1{14 HeTHYecKas JHeprus

TMonuas MexaHpvecKas IHCPIHA. 3akoH H3IMEHEHHHA H |

COoXpaHcHHA MEXAHHYESCKOH DHEPriH



8 KJIACC

Koa
pasaena

- nosepxHocTH. JccnenosaHne YC/AOBHE PaBHOBECHS
peruara. Vsmepenue KITJ waxmoHHOH IJIOCKOCTH. |
MayueHne 3aK0HA COXPAHCHHA MEeXaHHYECKOH YHEPTHH |
510 Mdusiueckie SBICHUSN ;3 nliai:no,ﬂ.e; ﬁblqam ;3 'rema.
> yernoBeKa
) TGXI'II_{tI-éCI(I-ii:"'. _yCTpc_yﬁcTB::_l:_bb;;tr, noﬁnunmmﬁ w
5.11 i HENOIBIKHEIN GI0KH, HAKJIOHHASA MIIOCKOCTh, MPOCTLIC
ME\"IIIPISM]:J B OBITY
Kon
snewenta [IposepsieMble JIEMEHTbI CONCPRAHIS
TEmIOBb[E EBHEHHH -
| Oca;o;ﬂme non_o;c_eﬁp; MDJT[BIKYJTFIPHOEH&?THHBG_I;HI -
T TeopuM CTpoeHus Bemectsa. Macca u  pasMepoI i
' monekyn. OTBITBI, MOATBEPKAAIOMIHE  OCHOBHBIC
| [OMOMEHHS MONEKY TSPHOKITHETHYECKO i TEOPHH
) | Monenu T_BEPII,DI';,- _;LLHI{OFO n _1;13506p33110r0
6.2 cocTosIHHI BelecTsa, KpuCTANHYecKHe U aMOpgHbIe
Tena
OGbsICHEHHe CBONCTE ra30B, XKuaKocTell 1 TBEPABIX Tel
6.3 HA OCHOBE [OJIOKEHHH MOJICKY TAPHOKHHETHIECKOH
TEOPHH
6.4 CmMauuBaHHe 1 1cam-1.rmﬁp1-{me HB}IBHHH_ B
6.5 TennoBoe pacLIHpPEeHNne I CHKATHE
5 i Temneparypa. Cps3h TemmOepaTypbl €O CKOPOCTEIO

[MpaxTutdeckue paboThI:

B Par###0npenenedne paboTel CHIBl TPEHUS TPH

PABHOMEPHOM JIBHIKEHHH TeNa [0 rOpH30HTaNLHOM

TEIJIOBOTO JBHMEHIN HacTHIT



6.7

6.8

6.9

6.10

6.11

6.12

&
6.14

6.15

6.17

Buytpennss ~ oueprus.  Crocober  H3MEHCHHS |

BHYTpEHHel SHEPrHHM: TEemnorepesnada W COBEPIICHUE E

paboThI

Bujibl Tennonepeia9n: TEMJIOMNPOBOIHOCTD,

KQHBEKIHS, H3ITYyIEeHHE

KonuuecTsO  TEIUIOTEL Y IenbHas TeII0EMKOCTE

BellecTBa

TennooOMmen ©H TEMJIOBOE pPaBHOBECHE. YpasueHue

Teroporo dananca

[Inasnenne H OTBEPICEAHHE KpHCT&HJ’[H'{eCI{HK

BCLUECTD. VrensHasd TenmnoTa miaBIeHs |

[lapoobpaszoBanue U xoHpeHcanus, FlcnapeHue. |

Kunenue., YjenbHas TemwioTa HapooOpa3oBaHHs.
3aBICHMOCTh TEMIIEPATY PBI KHIIEHH OT aTMOC(hepHOTO

JAaBJICHI

BrakHOCTE BO3AYXA

Jpeprus TOMnHBa. Y IeAbHAL TEMI0Ta Cropats

[Ipunmursl - pabOTEL  TETIIOBBIX meurarenei  KITT
TerIoBOro xpurarens. TersoBple ABHIATEIH H 3allnTa

OKpyIKaloleil cpelbl

3akoH COXpaHeHHs M NpEBpalleHns JHCPIUH B |

TEIUIOBEIX MpoHeccax

[NpakTiiecKkue padOTEL:

HHHPArREH#ONLITEl MO OOHAPYKEHHIO JSHCTBHS CHI
MOJEKYTISPHOTO [PHTSI/KEHHSL.

HAAPar#HONLITEL 10 BLIPALIMBAHHMIO  KPHCTALIOB
[OBAPEHHON CONH UITH caxapa.

HHPar##HONBITEL IO HAOMIONeHHI0  TeNJIOBOro
pACLUHPEHHs Ta30B, AKHAKOCTER 1 TBEPABIX TEN.
RiHPari##Onpenenenue 1apieHHs BO3YXa B basuoHe

LT PHOA.



6.18

6.19

| ###Par###(}n;n;: ,[Lel\rI-OI-IC'-I‘_p_PIpyIDLI_‘LI-ie 3

ABUCHMOCTE

nABJEHHS BO3JAyXa OT ero 00bpéMa M HArpeBaHHd MM '

OXJIKACHHS.

#Parfi##l 1 posepka CHIOTE3HE] nuHeliHo#
3ABICHMOCTH  [UIAHBI  cTOnOMKa  JKMOKOCTH B
TEPMOMETPHUECKON TPYOKE OT TEMIIEPATYPEL.
BH4Pard4dHabmonene  M3MEHEHHs  BHYyTpeHHei
JHEprun TeNa B pesylibTare Teronepenain u paboThl
BHEIIHHX CHIL.

HeHParitiilcenenobanue SBICHIA TEMI000MeHa [1pH
CMELIMBAHNM XOJOJIHOI H TopsAyei BODL.
#HHPari#OnpeeneHne KOJIMYeCTBA  TEIJIOTEI,
[OJyUEHHOr0 BOAOH mpu Temnoo0MeHe € HarpeThiM

MEeTATINYECKHIM HHITHHIPOM.

HH4Park##Onpeneneuye  yAENbHOH  TenIoEMKOCTH

BEIECTBA.

B Part##lAcenenoBanne NpoLecca HCIapeHHsl.
#HPar###Onpeneneane OTHOCHTEIbHON  BIAKHOCTH
BO3IYXA.

HyiPar###OrpeeneHne yJIenbHOH TEMN0ThI

[iapaeHHud b,

duznyecKHde SBIEHHA B npHpoAae: MOBEPXHOCTHOC |

HATSOKEHHE W KalWUMpHble ABIEHHS B MPHPOIE,
KPHCTALIBI B TPHPOLIE, H3/Ty1eHHe CornHig, 3aMep3aHue
BOLOEMOB, Mopckue Opusbl; 00pasoBaHue  POCEHL

TymaHa, MHes, cHera.

Texupueckue YCTpoiicTBa: KAMWIIIAPSL, MPUMEPLI

HCIMOMB30BAHI KPHCTANI0B, SKMIKOCTLILDI i TEPMOMETP. |

[ATUMK TEMIEpaTypsl, TEPMOC, CHCTEMa OTOIJICHI
10MOB, THTPOMETPBL, TICHXPOMETD, NapoBas TypOHHA,

NBHTATENb BHYTPEHHEro CropaHHs.

QHEI{TPHHEC‘.I{ ME M MATHUTHBIE SIBJIEHMA

7.1

InexTpuzauus Ten. [sa poja anexTp

HYECKHX 3apsaa0B



7.4
7.5
7.6

&k

7.8

7.9
7.10

7.11

714

7.15

Baanmo/eiicTBie  3apsimeHHBIX  TEL. 3akoH KyrmoHa

(3aBHCHMOCTh CHIIBI B3aUMOJIEHCTBIS 3apAKEHHBIX Ten |

OT BEMYHHE! 3apSI0B M PACCTOSIHIS MEIKIY TeJIAMH)

DneKTpU4ecKoe

EKTPHUECKOTD

T1oJ1e.

T1OJISL.

[TpunHIHI

Hanpsx€HHOCTE

CyneprnosuuHu

3nesc1pu'-|ec1c11\ nosek (m KaYeCTBEHHOM }']JOBHS)

Hocurenu ?J‘[CI\TPH'-IECKID«. 3ap5u103 DﬂemeHTaplrthi

snexTprueckuil 3apaa. CTpocHHE aTtoma. TTpOBOAHHKH |

W JAHIMCKTPHKH

' 3axon coxpauemm BHGI\TPII‘{ECI(OTO 3ap>1;[a

gﬂeliTplll‘{eCI{HH

&J'lﬁ[CTpl'i'-IE'.GKOl"O TOKd. HCTO'—IHIII(H [IOCTOSAHHOTO TOKA

TOK.

choaﬂﬂ

C}’U_IECTBDBB.IIPIST

L[ej-mTBnﬁ JIEKTPHIECKOr0  TOKA (Tennonoe
KAMHYECKOe, MAarHHTHOE). JneKTpUHecKHii TOK B
IHAKOCTIX U TA3AX

__331'31\113111_1;01(:—_ uenb C[El. TOKA. SST;I(TPH‘ICCKOE.
HalPSOKEHHE

Conpomanemle‘ nﬁoaoglmﬂ{a. ' Vaenbhoe |

COIpOTHBIIE HHE BEUIECTBA

3axon Oma s yJacTKa LeTH

TlocnenoBparelbHOe  H

[POBOAHHKOB

PafoTa © MOLIHOCTH 3IEKTPHYECKOTO TOKA.

Txoyist — Jlenua

napaniensHoe

coenHHEHHE

3aKoH |

BJ'[EI(T]JL’I'-ICCKIIE e U HOTPEGHTEHH BHEKTPH'-IECI{OH

snepruy B GuTy. KOpOTKOE 3aMbIKaHIE

[MocToSHHBIE MArHHATHL BiaumojeiicTBHE MOCTOAHHLIX

MarHurTon

MarnuTHoe [0JIE,

MaruuTHoe ToJe 3eMIn H €ro

JHAYCHHE U1 JKH3HK Ha 3emMie

OneiT 2pcTeaa.

roka. [TpuMeHerHe 3EKTPOMATHHTOB B TEXHIKE

MarguTHOE [0JIe WIEKTPHIECKOTO



A

7.18

7.19

7.20

SDneKTporeHeparop.

JleiicTBHe MArHHTHOTO MOJSL HA NPOBOIHHMK C TOKOM.
DEKTPOABHIATENb MOCTOSHHOIO TOKA. Hcnone30Batue
3eKTPOABHrATENEH B TEXHHTIECKUX YCTPOUCTBAX W HA |

TpaHCTIopTe i

Onwiter @apanes.  SIsnenue INEKTPOMATHHTHOM |

nuayxunu. [pasuno Jlenua

Crnioco0bl OJTY YeH Hsl
SNEKTpHYecKoil  AHEpPruW.  DNEKTpOCTaHmud - Ha

p0300HOBIEMBIN HCTOUHHKAX 2HEP iU

[paxTHHecKne padoThL:
OmBITEI [0 HAGIOAEHHEO JNEKTPH3ALHH Te/ HE LY KIUHeH
i TIPH COIPHKOCHOBEHHH.

Mccnenopanne IEHCTBHL AMEKTPHYECKOro nojig Ha |

NPOBOAHHKH H AU3EKTPHKH.

CBopka © [poBepka paloTHI HNEKTPHUECKOH LEeTH
[IOCTOSIHHOTO TOKA.

M3mepeHue u peryIMpoBaHHe CHIIbI TOKA.

3Mepenne | peryanpoBanie HanpOrEHHs.
Vecneaosanne 3aBHCHMOCTH CHIJEI TOKA, HIYIIEr0
gepe3 pE3MCTOP, OT COMNPOTHBIICHUS PE3HCTOPA H
HAMPKEHUSA HA Pe3NCTOPE.

OneITel, JEMOHCTPHPYIOLIHE 3aBHCHMOCTD
1eKTPHUECKOr0 COTPOTUBIIEHHS [POBOMHHUKA OT ero

AAHHBL TTOLAH TI0TIEPEHHOTO CEYEHIA U MaTEepHana.

[Iposepka mpasuia CHOMEHAA HanpsDKeHHH TP
HOC/ENOBATENLHOM COSTHHEHHH IBYX PE3HCTIOPOE.
[poBepKa npaBuia Ajis CHilbl TOKa P napasIeibHoM
coemmuenuy  pesucTopos. OmpeiencHue paboTsl
3JEKTPHYECKOrO TOKA, HIYyLIEro Hepes pe3UCTOP.
OnpejeneHne  MOLUIHOCTH — MEKTPHHECKOro TOKA,
BLIIESIEMOT] Ha pe3ucTope. VccnenoBanne

JABHCAMOCTH CHIIBI TOKA, HYILEro 4epes jan MO4YKY, OT

Harpszcenus Ha Hefl. OnpeneneHne KI1J{ narpesarens.



9 KJIACC

Kon
pasaena

8

Kon

BIeMEHTA

HeonenopaHue

_Mamnmoro _Bsaﬁmoneﬁcm_ﬁﬁ
[OCTOSIHHEIX MAIHHMTOB. HE};"E&HHE MATHEUTHOI'O TIOJIA
MOCTOAHHBLIX MArHUTOB MPH  HMX OﬁLE,ﬂHHEHH[’l H
pazzeneHun. Viccnenosanne ISHCTBHS SMEKTPHHECKOTO
TOKa Ha MATHHTHY IO CTPEIKY. OnelTel, |
NEMOHCTPHPYIOLHE 3aBUCUMOCTD CHJIBI
B3auMOAeHcTBHSA KATYLUIKH C TOKOM H MATHHTA OT CHJILI |
TOKA M HANpPABNEHNs TOKA B KaTymke. M3yuenne
efiCTBHS MArHUTHOrO NOJI HA NPOBOAHUK C TOKOM.
KonctpyHpoBaHue i1 H3Y9IEHHE paboThl |
31EKTPOABUTATENSL. Uamepenue KITT |
JIEKTPOJIBHIATENbHON  YCTAHOBKH. OnpiTel 0O |
HCC/enoBaHHIO SIBTIEHH A SHEI{T})OMHFHI-ITHDFI

HHAYKIHH: HCCISI0BAHNC H3MEHeHM]] 3HAYeHHsS

HallpaBIeHKH HHITY KIIHOHHOIO TOKA

duznyecKue fABIeHHS B IPHPOIE: 3ne_1c'rp1=1u1em<ne
gpfenusi B arMocdepe, 3JEKTPHUYECTBO  KMBBIX
OpraHH3MOB, MArHHTHOE 11011e 3emnu, Apefid nomaocos,
POJib MATHHTHOTO [0JIsL 1T AKU3HH Ha 3emJie, MOJSPHOE

CHSIHHGC

TE.‘{HL’-l-L]éCl(He YCTpOI:—'IC";Ba: 3JIEKTPOCKOII, -El_M.HepMETp-, .
BOJILTMET], PEOCTAT, CHETUHK ANEKTPHYECKOH SHEPIHH, |
2IeKTPOOCBETHTENbHEE TIPHOOpDI, HATPEBATEILHBIC
YIEKTPOTIPHOOPBI (MpHMEpPBL), 3MEKTPHYECKHE
MpeIOXPAHNTENH, 3NEKTPOMArtHT, 9NEKTPOABUTATE/b |

MOCTOSHHOrO TOKa, reHeparaop MOCTOAHHOTO TOKA

[TpoBepsieMble 3NEMEHTHI COACPIKANHA

MEXAHUYECKHUE SABJIEHI



Mexanuueckoe ABwikeHwe, MarepHanbHad TOUKaE.

il Cucrema otcuéra

8.2 (}'rl-roc;ﬂeﬁbu 0CThb Mexammecrcoro JIBHIKEHHS

8.3 PapHOMEpPHOE OPSIMOIHHEHHOE ,D.BI-DI{EHI-IC
#HH#Par#t#HepaBHOMEpHOE - IpSMONHHEloe |

8.4 mewenne, CpejHsis 1 MIHOBEHHASI CKOPOCTD TEJIa IpH i
HEPBBI‘IOMEPHDM JBHIKEHHH

- VeropeHue.  PaBHOYCKOPEHHOE — MPAMOIHHEHHOC |

. JBHIKEHHE
86 __#;##Pal###(?uoﬁonuo&-: m;ﬂe};e_ Onm’rm l“amme;

###Pm###PaaucmepHoe JIBUIKEHHE I10 mcpy:-mrocm
8.7 IMepuoy u uactoTa obparenus. Jlnneiinas u yriopas

ckopocTi. LeHTpoCTpeMHTeIbHOE YCKOpEHHe

8.8 | l_ie[JBbIﬁ sakon Herotona
8._9 o BTDpO-f;l“?_.al{D;i_l-‘I-MO[OHH - _ B
8.10 | Tperuii 3axon HeroToHA
8.11 ###Par###l‘lp;-ih M cynepncaﬁun_u_cmn_ _
8.12 Cusia ynpyrocTH. 3a1<oa ['yka
N B ) ###Pal###(:nhé 'rpeum: cuma Ti:u;m_uﬂ_;\mma{eﬂm- |
sk CHJA TPEHMs T10KOs, APYTrHe BHIbI TPEHH
" #Hi#Parf#Crna  TsDKECTH M JaKOH BCEMHPHOTO |
. TSArOTEHHS. V-::Kopemte 013060;11401"0 naJieHus
- ,[Lm-mcem-:e [JIaHeT  BOKPYT Conuua l'[epﬁaﬂ
o 1(00&11«14@(:1\351 cmopoc*rr:. Heaecomocm " neperpysml
) P'uanoaucme MaTepHanLHoﬁ TOYKH. * ABCOMOTHO
iR TREPIOE TEIO
HH4Pardi#PapHoBECHE TREPIOTO TENA € 3aKPEnNEHHOM |
At ocbi0 BpatieHis, MoMeHT cHitbl. LIeHTp TAXKECTH
8.18 | Iflmnynbc tena. Mamenenue HMHyJT-[-;CEI.. VIMITy B¢ CHIEL |
&19_ "~ 3axonm compaﬁemm IalMl'lij'[I:{‘:;_ N N
8.20 _ ai###l"ealcumnoe ,[[,BHH;HHB- -

8.21 Mexannyeckas padboTa 1 MOLIHOCTE
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PaGota cun Tspkectd, ympyrocrn, Tpemus. CBish

sHeprin 1 padoThl

IMoTeHnuanbHas JHeprus Teja, [OAHATOTO Hal

[OBEPXHOCTHIO 3eMITH

[ToTeHIHATbHAS IHEPTHS CIKATOM MPYIKHHBL
#_##P.:clr###-lilmc:'rnqegz_lté; _ahepfki-ﬁ._ -_ T;:-Opema 0
KHHETHYECKOI QHEPrun

HHEP ar##E3aK0H COXPAHEHHS MEXAHHUECKOH JHEPTHEL

[lpakTiyeckue padoThl:

OrnpeneneHne cpeHeH CKOpPOCTH CKOJIbIKEHHA DpycKa
WIH RIGKEHHS MIAPHKA 10 HAKIOHHOH NIIOCKOCTI.
OnpeyieiieHne YCKOPEHHs TENa MpH PABHOYCKOPEHHOM i
JIBHIKEHNH TI0 HAKJIOHHOH T0CKOCTH.

Wcenenosanue 3aBHCHMOCTH MYTH OT BPEMCHH npu -
paBHOYCKOPEHHOM  JIBHIKCHIH fes  HavaILHON
CKOPOCTH.

[TpoBepka THIOTE3LI: ECIH IIPH PABHOYCKOPEHHOM
ABIOKEHNH 03 HauanbHOH CKOPOCTH IMyTH OTHOCATCAH
KaK pan Heuy€THBIX YHCEN, TO COOTBETCTBYHOLLIE |
MPOMEYTKH BPEMEHH OMIMHAKOBBL.

Hccnenosanue 3ABHCHUMOCTH CHUIIBI TpEHHs
CKOTbIKEHHS OT CHJIBl HODMANBHOI0  AABICHHA.
Onpenenerne ko3(QHUIHEHTA TPCHHI CKOTbKEHH L.

OnpeneneHne KECTKOCTH MPYKHHBL Onpenenexne

paGoTHl CHIbI TPEHHSA TIPH paBHOMEPHOM IBHICHHN
Tena 110 FOPU30HTANBHON MOBEPXHOCTH. OnpeneneHue
paboTEl CHJBL YIPYrOCTH TIpH noabEMe rpysa ¢
HCTONB30BAHHEM  HETOABIDKHOTO M MOABHIKHOIO
OnoKos

(DusHuecKHe SBACHHS B TpHpoae: NPUIHBDLL H OTIHBBL.
nemskerpe raner COnHeuHOM CHCTEMBL, peaKTHBHOE
IBIIKEHHE JKHBBIX OPraHN3MOB

TexHHueckne YCTpOACTBA:  CHHIOMETD, MAATIHKH

[MOJOEHHS, ]JHCCTOSHHFI 1 YCKOPEHHsL. PaKeTsl

MEXAHWUYECKHE KOJIEBAHKA 1 BOJIHbBI
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KonebarensHoe msmiceﬂﬁe. OCHOBHBIE
XapaKTepuCTHKN  KoneDaHHil:  [epuoj,  HacToTa. |
aMIITATY 1A

MﬂTerlﬂ:fPILiEGi{Hfi }1. I'Ipy}i{lr{;ll-—lblifl _I;J-l_EIHTH-HI(H: |
[lpespanienne  HEPruM  [pH konefarebHOM

JBMHKEHUH

Jaryxaroiie konebanus. BeHYIKICHHBIE konebaHus. |
|
PezoHaHnc

MexaHuyecKine BOIHBL

CBOFIETB;I M-E:X_E‘.H‘I'I-EIQC;{I’IX
sonH, lIpofonpHLle M [MOMEPEHHBIE BOJHEL JnHa
BOJIHEL H CKOPOCTh gt pacrnpoCcTpaHeHns.
MexapnuuecKkie BOMHLI B TBEPIIOM TEJIE, cefilcMHUECKHE

BOTHEI

3ByK. 'pOMKOCTE H BBICOTA 3BYKA. OtpaykeHne 3ByKa
I/II-I{l)_pa:iB}’l{ " ynbrﬁa;iayk__ -
[IpaxTuyeckue padOTEL:

OnpenesieHne 4acToTel U [EPHOIA xoJiebaHui
MATEMATHYISCKOTO MASITHHKA,

Onpepenende HacToTel MW TEPHOIA konedaHni
PYKHHHOIO MasTHHKA

VccnenoBanne 3aBHCHMOCTH IlepHOma KonebaHui
[MOJBEIIEHHOr0 K HHTH Trpy3a OT JUIMHBl HHTH.
Mceneposanne 3aBUCHMOCTH  TICPHOAA rxomebanmi
MPYKHHHOrO MafTHMKA OT MAaccel Ipy3a. ITpoBepxa
HesappcHMOCTH — mepuona  kojebaHmH  rpy3a.
MOBEIIEHHOr0 K HUTH, OT Macchl rpysa H JKECTKOCTH |
npyxunpl.  M3mepenne  yCKOPCHH cBoBOLHOTO
riafeHns

(Ouzuueckue SBICHHAS B IPHPOIE: I;)CHDI-IS{THC 3BYKOB |
SCBOTHBIMIL, 3eMIETpICeHHe, CEHCMHUECKHE BOIHBL
LY HAMIL, 3X0

F[:EXL-H-I‘IBCI{I-IL’.'. 3‘-(;:rp0f"ICTB; .3‘:;{01101;, HCTIONE30BAHE

ynpTpaseyKa B ObITY M TEXHHKE

YIEKTPOMAIHUTHOE TOJIE 1 SJIEKTPOMATHHUTHBIE BOJIHbI



s -OHE[(TPD?\JI_C-H_HHTHOE TI0JIE. 3J'_IEI{Tp01\:I_E;;H_I'ITHLIB BOJIHBI.
' CaoiicTBa 2JeKTPOMArHUTHBIX BOJIH
_ 10.2 | wléga_m-l_uc'rpowz&;n'r_}-mm BOJTH o N
_— 3nu{TpomamuTHaﬂ rrpwpona_w; a. é;o_po-cn CBETA.
” Bonnossle crONHCTEA CBETA |
Hpatc'ruixe_c_me pabor 11,1_- T
10.4 M3yyenne CBOMCTB 3AEKTPOMATHHTHBIX BOJNH C
MOMOLIBIO MOOHJILHOTO TenedoHa
@;mmecme ABJIEHHS B anpom; -_6111_0.11-0[‘1{-‘-160-;(06
10.5 jeficTBHE  BUANMOTO,  YIBTPapUONETOBOrO M |
PEHTIEHOBCKOIO PIBJ'I}”—IGHHH |
- .8 [‘emmtu;cxue yCTpOicTBAa: _ __z;cnmmac:];mle
. 37EKTPOMArHUTHBIX BOJIH nnsr COTOBOI1 CBSI3H .
© CBETOBBIE SIBJIEHILS = ]
11.1 ﬂy‘-IEBEIFIII;'IO-,J:C.Hh CBET4. l/lcmtmmc_n cae’ra_
11.2 HpEIWGHIIHBEIHOL pacnpochaHeHne cBeTa
i I. ﬂ d'l:p;l}l{ﬁl-_lﬂ_f:__ cae;é_._ [Tnocxoe BEP_E(EI_J];} -EEII(DH |
? OTpasKeHUs cBeTa
i{ 4 [Npenomsienne cBerda. 3aKOH MPEOMICHHA CBETA. |
' TTonHOE BHY TPEHHEE OTPaAIKEHHNE CBETA
11.5 JIunza. Xozx leLIEH B JIMH3E B
B 5 - On’r;qeu\_aa crucrema (bmo;n;fap_e;a MHKPOCKONa H
1 H Te/lecKkona
L a3 kaK ONTHUECKAs CHCTeMa. DIW30pyKocTh 1
K TRbHO30PKOCTH
- Pa3no;1{eime 03110_1"; c_la:e_‘ra B r:nélc'rp Dnmﬁbmmna
s Cnomenue CneKTpaibHbIX LLBCTOB Jlucnepcus cpeta
_ [TpaxkTiueckue _paﬁm"m: o _
##Pari#tMccnenoBanne 3aBHCHMOCTH yriaa
11.9 OTpajKeHHs CBETOBOTO Iy4a OT yria IaiCHHs.

HHPariiHsyaenue  XapakTepMCTHK —HM300paKenns |

rpeaMeTa B TITOCKOM JepKaIe.
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###Pm###ﬁccneuonaﬂue 3aBHCHMOCTH yIna
MPENOMIIEHMS CBETOBOrO Jyda OT YIia IafeHus Ha
TPAHHIIE KBO3LYX — CTEKION.

#Hi#Par#i#llonyuenne n300pakeHHii ¢ MOMOIILIO
cobuparomiei THH3BL.

#HifPar#t#Onpenenene  (POKYCHOrO DPACCTOSHHS H
ONTHYECKOH CHIIBI cODHpaIOLIei THH3HI.
Hi#Parf#H#OnBITEI MO pa3noxeHuro Oenoro ceera B
CTEKT].

HHHPar#t#fONBITEl 0 BOCHPHATHIO [BETA MPEIMETOB |

TIpH #X Haﬁnmz[eHHH Hepes LIBGTDBBIE (lJH.Hprbl

'CDIIBHT-IE!CKI»IB SBNEHUA B IPUPOJIE: 3ATMEHHS COJIHLIa H

11.10 Jlyner, 1BeTa Tejl, ONTHUECKHE ABNCHMA B aTMoc(epe
(uger Heba, pedpakums, pamyra, MHpa}K)
i _ _1-— Texumueckue _"_};C_T];D_HCTBa. OUKH, - rtepﬁci{on,
vl doroannapat, onTHYECKHE CBETOBOJIBI
[\BAHTOB}:IE ABJIEHHA
5 - C;n_lE,i Pesep(lmp,ua u HIlaHeT_aIJ;aﬁfMO,ﬂé;b_;-C;lI\dd
- Mogzens atoma Bopa
5 Hu.nymcanm M MOTJOLIEHHE CBET:':E_E—lTDM_{;;i_-KBaI-I'lbI
= JlneliuaTbie CIEKTPLI
12.3 PapyoakTueHOCTh. Alb(a, Oera- i ramma—mnyqeﬂm
= C'rpoel-me a"r_onmorc; _H-ﬁp'a. IIymounaﬂ MO,II,EJTT:-_
K aToMHOTO fapa. M30Tomnsl
5 PagnoaxTupuble npespauleHus. [lepuon nomypacnaia
122 ATOMHBIX si7lep
5 Slnepable pealcuml.-Bamel COXpaHeHHs 3éﬁﬂﬂ030r0 1
126 MAacCOBOI0 4HCe _
_; B -?'HE[JFHH CBA3U ;;o_wr;m}; _H,-EL_Ep CBHSB MacCHl 1 |
= IHEPrun
. Peakimu  cuHTesa u geneHust gaep. MeTOUMHHKH
R snepruu ConHua u 3883,
29 Slnepnas  JHEPreTHKA. ,HeﬁCTBHE- PagroaKTHBHBIX

M3NYUeHHI Ha JKHBbIE OPraHH3MEI



[TpakTiueckue paGo*rm:_ |
Habmonenre CHOMOMHBIX W JIMHEHYATHIX CHEKTPOB ‘
H3NYyUSHHS, -
HMccnenopanne TpEKOB: H3MEPEHHE IHEPTHH YACTHI(bI
0 TOpMO3HOMY 1y TH (110 (hoTorpadusam).

Msmepenne paguoakTHRHOTO (poHa

@Ouspyeckne SBIEHHSI B MPUPOAE: ECTECTBEHHBIH
panHoaKTHBHBIHA thon, KOCMHYECKHE TYYH,
pajHOaKTHBHOE H3ILy4YEHHE MNPHPOIHLIX MHHEPAIOB,
HelCTBHE pajllOaKTHBHBIX M3JIyUeHHI Ha OpraHu3m

HETOBEKA

Texnuueckne ycTpoiicTra: CNEKTPOCKOT,

I-[l-l,JlI'IBI'i,]l)fﬂ.l'Ibelﬁ JO3HMMCTP, KaMCpa Bunscona



MPOBEPSIEMBIE HA OI'D I1O ®U3HUKE TPEBOBAHUSY K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
ITPOI'PAMMBI OCHOBHOTI'O OBLIEI'O OGPA3OBAHUSI

Kon
HPOBEPHEMOTO
TpedoBanns

2

(5]

A

['lponepslcrume Tpeﬁommm K I'[pEIIMeTHhIM pEB}.ﬂb'] aram
0230BOr0 ypoBHS 0CBOCHIISI 0CHOBHOIT 06pazoBATEILHOI

NporpaMmel OCHOBHOr0 obmero obpazosanus na ocioge ®I'OC

[lounmanue pomn  dusmkn B Hayuwoil KapTHHe  MHpa;
copmupoBanHocTe 6a3oBeIX mpencTaBmeHmii 0 3aKOHOMEPHOI
CBA3H U [TO3HABAEMOCTH SIBJIICHHI NPHUPOJIBL, O POITH IKCIIEPUMEHTA B
(usuke, o cucremoobpasyiomeli pomn (usHKH B Pa3BUTHH
€CTECTBEHHBIX HayK, TEXHHMKH ¢ TEXHONOrHil, 00 3BOIIONHH |
()M3UYECKNX 3HAHMII U UX PONH B [ETOCTHOMN ECTECTBEHHOHAY THOH
KapTHHE MHPA, O BKIaAe POCCHHCKHX M 3apyOSKHBIX YUEHEIX-
(pu3uKoB B pasBuTHE HayKH, OOBLACHEHITE MPOLECCOB OKPYKAOLLEro

MHPa, pA3BHTHE TEXHHKH H TEXHONOTHM

SI{amm 0 BHIAX 1 \mepuu (BELU.ECTEU 54 nonej 0 IBHIKEHMH KaK
Crocode  CyMmecTBOBAHHS MATEPHH, 00 ATOMHO-MOJICKYJIAPHOH |
TEOPHH CTPOCHHS BELIECTBA, O (DU3HYECKON CYIITHOCTH SBTEHHIT |
MPHPOIABI  (MEXaHWYECKHX, TEMIOBBIX, 3JIEKTPOMAIHHTHLIX W
KBAHTOBBIX). YMEHHE pasnH4aThe fBIEHHA [0 ONHCAHHIO UX
NapaKTepHbIX CBOHCTE M HA OCHOBE OMBITOB, AEMOHCTPHPYIOIIHX
NaHHOE (U3MYECKOe SIBJICHHE; yMEHHE pPACTIO3HABATE IIPOSIBIIEHHE
H3YHEHHBIX (JH3HYECKHX SBNEHHN B OKpYIKaromeM MHPE, BELIEJNSIS

HX CYIIECTBEHHEBIE CBOMCTRA (H]JPIBH&KH)

BJ‘IEI,[[EHHE OCHOBaMH non‘m”rHom annapa'ra H CHMlzomatrecmoro
A3bIKA (PU3NKH M HCTIONB3OBAHHE HMX IS pewenHs yuyeOHBIX 3a71a4,
YMEHHE XapakTepH3OBaTL CBOHCTBA Tel. (DH3WYECKHe SBIACHHS U

H{]OLIECCE:J HCITONL3Y []J)/HJI&MEHTEJTBHLIC H OMIHPHYECKHE 3aK0Hb]

Ymefme OMHCBIBATL M3YYEHHBIE CBOMCTBA Ten M tpH:mtaecm-le;
ABIICHUSL, HCTTONL3Ysl (PH3HYECKHE BEMHIHHEI

Bragenne ocHOBAMH MeTONOR HAyuHOrO mMO3HAHHS C yuéTom
cobmonenns npasun Ge3omacHoro Tpyna: HabIOAEHTe pusnuecknx

ABJICHHIT:



YMEHIE CaMOCTOSTENILHO cobupaTh IKCMEPHMEHTAIBHYIO ¥ CTaHOBKY |
13 nanHoro Habopa obopynosanus no HHCTPYKIHH, OMHCLIBATE XOJ, |
OTTBITA H 3AMHCEIBATL EI'0 PE3YNbTATEL, (DOPMYIHPOBATE BBIBOIBL, |
MPOBEACHHE MOPAMBIX - H KOCBEHHBIX M3MEpeHHH (H3HYeCKHX
BeIHYHH! YMEHUC TITAHWPOBATE M3MEPEHHI, CAMOCTOATENLHO
CODHPATL  IKCHIEPHUMEHTAIBHYIO YCTaHOBKY MO  HHCTPYKLMM,
BEIMHUCIIATE 3HAYCHHE BEIHYHHBI H AHAWIUPOBATEL MOJIYYCHHBIE
Pe3ysibTaTel € Y4HETOM 3aJAHHOH NOrPemIHOCTH pPe3yIbTATOR
H3MEPeHHIt;

MPOBCACHUE  HECIIOJKHEIX  IKCICPHMEHTANIBHLIX  HCCIEI0BAHMI;
CaMOCTOSTENILHO  CODMPATh  3KCHEPHMEHTAIIBHYIO YCTAHOBKY H
MPOBOOMTL  HCCINEAOBAHHE [0  HHCTPYKUHH, NPeacTaB/IsaTh
MOoNy4YeHHbIE 3aBUCHMOCTH (DU3HYECKHX BENHYHMH B BHAE TAbIuL H

F]JEICI)]'IKO B. YYHMTBIBATE [MOIPEIIHOCTH, JICJATH BBIBOALI [0

PEIYNETATAM HCCIEOOBAHMS

[lonumanue xapaxcrepnbfk CBOMCTB  (DHU3HYECKHX  Mojerneli
(mMareprambhas TouKa, aGCONIOTHO TBEPIOE TEN0, MOAEH CTPOEHHS
rasoB, XKMAKOCTEH W TBEPABIX Tell, IIAHETADHAs MOJENb ATOMA,
HYKJIOHHAs MOJENb 8TOMHOTO ffIpa) U YMEHHE NMPUMEHSTh X [T

00BACHEHHA (PHINUECKHX MPOLECCOB

Vme-H_Hé Dﬁ"bﬁlc-ﬂﬂTL (puznyeckue npgueccrgr ﬁ CBOHCTBA TeJl., B TBM
4HClE M B KOHTEKCTE CHTYALHil IIPAKTHKO-OPHEHTHPOBAHHOIO |
XdparTepa. B HaCTHOCTH, BBISBIATE NPHUHHHO-CNEACTBEHHDIE CBI3H
H CTPOMTL OOBACHEHHE ¢ OMOPOM Ha H3YYEHHBIE CBONCTBa
(pr3nueckux aBaeHuil, (usMyecKkne 3aKOHEL 3aKOHOMEPHOCTH H

MOIEIH

YMeHHe pellaTh pacyETHLIE 35,£Laq}i (Hé faze 2 — 3 }’pElBHEHHfﬂ).,-I
HCIIOJIB3YS  3aKOHEI H  (hOPMYNbI, CBAZLIBAIOIIME (PH3HUECKHE
BCTHYHHABL, B “aCTHOCTH, 3aNHMCLIBATE KPATKOE YCJIOBHE 3amaym,
BLIABJATE HEJOCTAIOIIME AAHHBIE, BLIGHPATL 3aKOHBI H (BOPMYJIEL,
HEOOXOAHMbIE /15l €€ PELICHHAS], HCTIOJB30BATE CIPABOYHEIE NAHH bIE,
MPOBOANTE PACUETHI H OLEHUBATE PEANHCTHYHOCTH MONYUYEHHOO
3HAUCHHs (PH3HUECKOH BEUHHHEL; YMEHHE OMPEeeNIsTh pa3sMepPHOCTh

(PH3HYECKON BENHUHHBL, TONYHEHHO IPH PELIEHUH 3aMAYH
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VMeHHe XapaKTepu3OBaTh [MPUHLMNEL ACHCTBHA TEXHHYECKUX

yCTpOIiCTB, B TOM UHCIE OBITOBBIX npuBOpPOB, M TPOMBILUICHHEIX

TEXHOTOTMYECKHX [IPOLECCOB M0 HX OTHCAHHIO, UCMONB3YS 3SHAHHA Q

cBoOficTBAX ()U3MUECKMX SBIeHMI K HeoDXOmuMbIe INERECV G

3AKOHOMEPHOCTH

VMenue MCNoNL30BaTh 3HAHHS 0 (UIMYECKHMX ABACHHAX B

HopeemHeRHON  wmzHM  Ans  obecrieueHust 0€30MacHOCTH  IPH

obpaieHin ¢ OBITOBBIMH npubopamu  H TEXHUYECKHMH

yCTpOHCTBAMH, COXPAHEHHS 3A0POBRA M cofJomeHnst HOPM
9KOMOCHMUECKOr0 [OBEJEHHs] B OKPYMKAIOLIEH cpeje; MOHUMaHlie
HEOBXOAMMOCTH TTPHMEHEHIsS OCTIIKEHHH (DH3HKH 1 TEXHONOTHH

pIRjE | ]]EIHHOHEU'EBH Qro npHpogo MONB30BAHM

OITL:]T [1OHCKA, Hpuoﬁpa,s(mamm " 11peg1cra]3neunﬂ m{r.l)opmaum«l

(pU3HUECKOro cojepikanns ¢ MCTOINb30BAHHEM rH(GOpPMaLiOHHO-

KOMMYHHKATUBHBIX TEXHONOTUH; YMEHHE OIEHHBATE I0CTOBEPHOCTR
nofaydeHHoOl WHQOPMAalMH HA OCHOBE HMEIOMIHXCA IHAHUH U
JOTONEUTELHEIX ~ HCTOUHHKOB;  YMEHHE HCMOJNb30BaTh  MPH
BEITTOJTHCHIH YueOHBIX 3aaHHil Hay4HO-TIOMYIAPHYIO JHTEPATYPY
() UMUECKOre COAEPIKAHITS, CPABOYHBIE MATEPHATIBI, PECYPCRI CETH
WuTeprer: Brnajgenue 0asoBelMH  HaBBIKAMH npeobpazoBaHus
nHQOpMAIMI M3 ONHON 3HAKOBOH CHCTEMbL B IPYTYi0; yMEHHE
co3maBaTh COOCTBEHHbLIE NMHCHEMEHHBIE H YCTHELIS coobmenud Ha

QCHOBE PIH[bOpMEIL[HI-i W73 HECKONBKHAX HCTOQUHIKOB



NEPEUYEHE DJIEMEHTOB COJEPHKAHMS, IPOBEPSIEMBIX HA OI'S

Mo ®U3HNKE
Kon l'lpunepm.mmu JsiemenT coﬂep;lcalmﬂ
1 MEXAHHMYECKUE ABJIEHWS
{ Mexagnueckoe agpumcepgne. MarepuajibHad TOYKa. Cucrema oTcuéTa.
‘ OTHOCHTEIILHOCTE ;[Bmcunr;f
PaBHOMEpHOE H HepaBHOMepHOE JiBuskeHne. CpenHsia cmporrrb dopmyna mis
12 BhIGHCIICHHS cpemtell ckopoeTH: v = S/t
PapHOMepHOE TIPAMOJIHElHOe JIBHKeHe. 3aBHCHMOCTE KOOPAHHATRI TENA OT |
BPEMEHH B CIlydae PABHOMEPHOrO NPAMOIHHEHHOr0 JABHKCHHA:
" m)y=x,+ul
1.3 ' J X
Ipaduin 3aBHCHMOCTH OT BPEMEHH IS MPOEKLKH CKOPOCTH, HPOCKLHE
repemernenus, NyTH, KOOPAMHATH [pH PaBHOMEPHOM MPSIMOTMHEHHOM
,[LBL];I(E!HHII
'3HBHLHMDCTIJ {\oopmmal‘m Tena ot B})EMGHH B cﬂytlae pasnoycmpemmro
NPSIMOMTHHEHHOrO ABHKEHMS:
‘r
S =y, *i— " 5
@opMyJibl Jlsl TPOEKLHH TEePEMELICHHS, MPOeKIHK CKOPOCTH H NPOEKL N
YCKOPEHHS IPH PABHOYCKOPEHHOM [1PAMOTHHEHHOM JIBHIKCHHI:
]4 "'-'_“lr}:[.-'(!.__. ‘nr—ff___.'er.
v AF)=Uy, —d. L.
a (I1=canst.
May — My, =2ags
[paguiy 3aBHCHMOCTH OT BPEMEHH 15 MPOCKUHM YCKOPEHHS, MPOCKIHH
CKOPOCTH, MPOEKINH MEPEMENICHHs, KOOPAHHATEL TPH PaBHOYCKOPEHHOM
[PAMOTUHEHHOM JBUIKEHHH
CpoGonroe nagenne. PopmyJibl, OMHCHIBAIOLHME CBOOOHOE NA/ICHIE Tela 110
1§ BEPTHKANH (HBIDKEHHE Tend BHW3 WM BBEPX OTHOCHTCIBHO NOBEPXHOCTH

3emun). l"p'ubmm 3aBUCHMOCTH OT BpEMEHH 1A npoemmm ycxopeﬂuﬂ



1.6

1.7

1.8
1.9

1.10

rtpoe}(m—m mcopoém M KOOpAMHATEI [IpH CBOOOJHOM INAASHAH Tend Mo
BEpPTHKAIN '
Cmi:ocm -paBHomepﬁorb ﬂm-nicém-m Téha no Olcp}-g'?KHDC-T;d-. 1'i-a_l'LpE1BJ'IEl-lHC
CKOPOCTH.

dopmya AN BLIYHCICHHS CKOPOCTH UEPE3 pajuyc OKPYIKHOCTH H epHol

oOpareHus:

2xR |

T

[leHTpOCTpEMUTE IbHOE  ycKkopenne. Hampasinedue LEHTPOCTPEMUTCIBHOTO

LF =

yekoperus. DopMyIia il BEIMHCTIEHHS Y CKOPSHHA

-

v
g 4

dopmyia, CBI3BIBAIOLIAS EPHOJL H 9acTOTY ofpalleHus:

Vo=

2
T

Macca. TTnoTHOCTE BetecTsa. Mopmyna Afisl BEIMHCICHHA ITOTHOCTH:

i

D=
i‘ ;_;

nunna. CIoKeHHe CHI

Cuna — pexTopuas (pusmuecKas Ben

Ssnenne nuepimn. [lepselii 3axon HeioToHa

Bropoi 3axon HeoToHa:

= 0

CoHanpaBleHHOCTb BEKTOPA YCKOPEHHS TEMa i BEKTOPa CHIIBI, JeficTByIouei

Ha Teno

BaauMogeitcTre Tea. TpeTnii 3akon Heiotona:

TperHe MOKOS i TPEHHE CKOMEKeH s, POpMyIa AL BEIMHCTCHII MOLYI CHIIBI

TpeHus CKOILMEH 15H



1.15

1.16

1%

Jle(opmauus Tena. Ynpyrie W Heynpyrue pepopMaudn. 3akom ympyroi

nedopumaniu (3axod I'yka):

Beem HPHOE TATOTEHHE, 3aKoH BCEMMPHOTO TAIOTCHHA.

_ My -
R-

Cuna TsokecTn. YekopeHnue cBoDOJHOTO ageHu .

dopmyia Asis BLMHACTEHUS CHIBI TAKECTH BONH3H MOBEPXHOCTH 3emnu: F =

meg.
Nzwxenne nnader Bokpyr Connaua. Tlepsas kocMHYecKas CKOPOCTb.

HesecomocTn H Heperpy 3KH

Hmuym:.:: Teljla — BEKTOPHAas t}msmecrcaﬂ BEJIHYHHE.

3axou CO‘(p‘lHEl]HSI HMITYJIbCa 151 samcnymu CHCTEMBI TE:
D=yl 15U =const
PeaxTHBHOE ,‘L‘{BH)](ﬁHPiE!

Mexanngeckas padbora. fﬁ'DpM} J1a Ji715 BLIMHCIIEHHS paEOTLI CHIIBL

=F3c0s0¢

Mexanuueckas MOIIHOCTE:

KuuneTnueckas ¥ oTeHUHaIbHasm suepris, Qopmysia 11 BEYHCICHN
KMHETHUYECKOH IHEPrun:

- s
§

9

e




1.1

1.2

L

9

20
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fad

Mexanuaeckast SJHEPrHsi: '

Teopema 0 KHHeTHHECKOH dHeprun. MopMyna JUid BHITHCICHI
MOTEHHAILHOH 2HEPriH TeNa, MOHATOro ,
Haz 3eMnéit: i

E_ =mgn
- L
;

3aK0H COXpAHEHNs MeXaHuuecKkoit sneprun. GopMyna Iis 3aKoHa
COXPaHEHHs] MEXaHHYECKOH IHEPrHH B OTCYTCTBUE CHIT TPEHHL: E = const.

I‘lpenpameﬂue MeXaHHYECKOH :mepnm i HAIHYMH CHILE! TPCHHS

llpocme MEXaHH3IMEL «301101‘0@ MPAaBHIIOY MEXAHHKH,
Piiuar. Moment caner M - Fl

Venosue papHOBECHS Phivara:

_1\[ + M+ =1
Mosasukebii i Henoapwkusiit 6noxi. KIT npocTEx MEXaHH3MOB,
|
‘th“‘lé"ul': |

Hapnenue TBEpLOIO TENA.

opwya s BRIMHCICHHS AABICHIS TBEPAOTO Tena:

p=

:/['-q

Ilasnenye rasa. ArmocepHoe AaBneHue.
['unpocTaTH¥eckoe JapeHue BHYTPH KHIKOCTH.

opmyJia [ls BEIMUCTIEHHS JABICHNS BHY TPH JKAAKOCTH:

=P+ Do,

3axon [lackans. rﬂ,ﬂl)ﬂﬁﬂlillBC!{]IH npecc

3axon AphlIMeﬂ& (Dopmyﬂa LTSt OHpEI[e.TIf:HHSI BbITaJ'IICHBaI{)l[LGM CHJIBL,

NefCTBYIOLIEH Ha TeNo, MOrPyIKEHHOE B IKHAKOCTE HIH ras:

-

1" - g =}""-LG'!—;
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1.29

Venopne nasanus tena. [lnapanne cyjloB B BO3AYyXOMIaBaHUE

Mexannueckue konebanus, AMIINTYda, Nepuojl W 4acrora KoneOaHmi.

@opwyIia, CBI3EIBAIONIAN YACTOTY H NEPHOA conebaHuii:

1
V==

T
MaTeMaTHyecKiHi H NPYKHHHBI mMasTHHKM. [lpeBpaiienue 3HepruH Iph

IsOJ'[Cﬁ"lTLI[BHOM NBHIKEHHY

3&T\,{\a{0mue onebanms. BLIIIy}K;J.EHHBIe Komedauus. PBBDH&HC

Mexannueckne BOnHblL. [IpoaosibHBIE H MOTEPETHEIS BOIHBL I[ﬂH_Ha BOJTHBI H

CKOPOCTDL pacnpocTpan EHI1T BOMHBL

;’.=L2'T

3ByK. [[pOMKOCTE 1 BBICOTA 3BYKA. OTpaskeHiie 3ByKOBOI BOTHBI Ha TPAHHLE
1Byx cpen. Mudpassyk 1 ynbTpasByK

[paxmuyeckite padome

Msmepenne cpefHei II0THOCTH BEILCCTBA: apXHMENOBOH CHUJIBI, JKECTKOCTH
TpyKHHBl; Kod(QOUIHEHTA TPEHHSA CKOMBIKEHH, paboThl CHIIBI TPEHMSA, CHIIb]
VIPYTOCTH; CpeIHeH CKOPOCTH MBHIKEHHA bpycka 1o HAKJIOHHOM IIIOCKOCTH,
yecKopeHus: Opycka NpH ABHIKEHIH M0 HAKJIOHHOH [MIOCKOCTH; YacTOThl M
neprpofa KkomedaHHi MaTeMaTHIECKOro MaITHHUKA, HaCTOTBL W TEpHOIA
koNneGaHiil npyKAHHOTO MAsITHIKA, MOMEHTA CHIIbI, JIEHCTBYIOLIETO Ha PhIvar;
paboTpl CHJIBI YIPYTOCTH MpH noabEMeE I'pysa ¢ MOMOUIBIO HETIOABIDKHOTO
fnoxa: paboTeI CHIIBI YIIPYTOCTH TTPH noabéMe rpy3a ¢ MoMOIlkIO IOJBHYKHOIO
onoxka.

MeeneloBanne 3aBHCHMOCTH apXUMEe0BOH CHIBI OT 00béMa morpyKEHHOMH
YACTH TEqa 1 OT IJIOTHOCTH JKHIKOCTH; HE3aBHCHMOCTH BBITAIKH BAFOLLIEH CHJIBI
OT MACCHI TE€NA; CHJIbl TPEHHS CKOMNBIKEHHS OT CHIIBI HOPMAJIBHOTO JAaBIeHHs H
OT poAaa IIOBEPXHOCTH; CHITBL YIIPYTOCTH, BO3HUKAIOIIEH B MPYXKHHE, OT CTENEHH
nepopMaliK NPYIKHHBL, YCKOPEHHA Opycka OT yria HaKnoHa HAIPABIIIONIEH;
nepuona (dactoTsl) Konedannit HHTAHOTO MaATHHKE OT IUTHHE] HATH, TIEpHOOa
konebaniii NpyKHHEHOro MagTHHKA OT Macchl rpysa ECTKOCTH NPYKHHBL
HCCen0Bane He3apHCHMOCTH [MepHoaa KoneBaHuil HUTAHOrO MadATHHKA OT

MaCChl rpy3a [Iporepxa ycnomm pam—mawlm phiyara

PuzyyecKue AGHEeHUA 6 F?}JHPO(:){.’. MPHMEPEL ,[[BH:I{GIIIIS] C pﬁ.BHI“I‘IIIE-IMH

CKOPOCTSIMH B JKHBOI 1 HEKUBOH NPHPOLE, ASHCTBAC CHIIBI TPEHHT B TpHpPOJIE
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1 TEXHHKE, leII[HBbI M OTJBBI, ,EB}I}KﬁHHB nnaHer COHHeqHOH CHCTEMBI,
pEAKTHBHOE JABHIKCHHE HKHBEIX OPTAHH3MOB, PBIUAri B TE/IC yeJIOBeKa, BIMSIHIE
arMoc(epHOro LABNeHHs HA JKUBOH OPraHH3M, MIapaHne pBIO, BOCHIPHATHE

3BYKOB JKHBOTHBIMH, 3¢MJIETPsICEHHE, CelICMHMHECKS BOHBL, Iy HAMH, X0

Texuuueckue yempoiicmea: CIUIOMETP, AATHHKH MONOYKEHHS, PACCTOAHMA 1
YCKOPEHHS, AWHAMOMETD, MOTUWIMIHHKI, pPaKeThl, PhIfar, MTOABIKHEIN H
HeroABHAKHGI GNOKH, HAKIOHHAS MIOCKOCTh, MPOCTHIE MEXAHHIMEL B BreITY,
COOOILAIIIMECA COCYAbl, YCTPOICTBO BOAOMPOBOAA, rHApaBinueckuil npecce,
AMAHOMETp, OapOMETP, BBICOTOMEp, MOPLIHEBOH HACOC, ApEOMEIp. IXQIOT,

MCIIO/BL30BaHIE YIbTPasByka B OBITY H TEXHHKE
TETUIOBBIE SIBJIEHHEI

OCHOBHBIE  TIONOKEHHA MonelcynﬂpHo I{I:IHCTHIICCKOF[ TEOPHUH  CTPOCHHS
pernecTra. Mozen TBEPJIOro, AKHAKOro 1 ra3000pasHoro COCTOSIHMIT BELIECTRA.

l{pnc ianmwecme H amop@mme Tena

ﬂ,Eli}I‘TLHHE qacTHL BEOIecTBAa. CBﬂjb CKOPOCTH ,D,BH}I\EHHSI TacTHL C,

TEM nep’u)pc:m Epoyuoacme manmemle pnddysus

C[\I"LT-IIIB'H-IHL. M1 I\aﬂHHﬂﬂpllble SBITCHHA

1L11HDBOL pdCLLIP]peHHE H CIKaTHE
Tennopoe pasHoBeECHE
Buytpesnss sHeprus. Pafora u Temmonepenata Kax croco0bl H3MEHEHHA

BHYTPEHHEH JHEPriu

Buasl iennunepemqn '!CI'I.ITOII]:JOBOLU{OCTE KOHBEKIIHA, ['13JT}'H€HHG

l—larpeaamqe N OXNaKAEHHE Te. Kommecmo TErIoThl. Y AeNbHas

TEMNOEMIOCTE:

Q=cmlt-—1;)

3akon COXPaHeHHA FHEPIHE B TEIOBBIX [poueccax. ypﬂBHBHHE& TEOI0BOTO

Dastanca:

O+ =0

]’Icnapeﬂne " [{OHHEHC'IU.]HI HZMEHEI[M& BIIyTpeHHem SHepruM B Mpolecce

pcrapeHus H o KOHAEGHCALIH. KuneHue JKUAKOCTH. YAelbHad TENmoTa

napooGpasosanus: L = O/m
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BlaykHOCTh BO3IyXa
[nasnenue © kpucramzanud. Msmenenue BHYTPEHHEH OHEpruH IpH |

TIIABIEHHN 1 KpUCTamm3aim. Y meneHas TENa0Ta Nnap/JIeHnus:

s 4
fo=—
mn

BHyTpeHHssE JHEPTHA CropaHHs TOTIHEA. YﬂeﬂbHaﬂ TEIIOTa CropaHus |

TorunBa: ¢ = O/m

l'lpuﬁuunhl paboTh! TEMIOBBIX ,umlrareﬂeu hl'[,[[ TEITIOBOTO J]BHTELTEJ]}T

Hpaxmuseckue pabomot

V3MepeHne yAe bHOH TennogMKOCTH METALITHYECKOr0 IUIHEAPA; KONMYECTBA |
TerOTEL. TOMYHeHHOT0 BOJIOH KOMHATHOH Temmeparyphl (HUKCHPOBAHHOH |
MacChi, B KOTOPYIO OMYILIEH HArpeTblil LHIMHAP; KOTHYECTBA TEMIOTEHL,
OTJAHHOTO HATPETHIM LHIIMHAPOM, MOCIE OIYCKAaHMs ero B BOLY KOMHATHOII
TeMIepaTypbl; OTHOCHTENBHON BIKHOCTH BO3NLYXa; yIeNBHOI  TENJIOTHI
naRfeHHs JbAa. VccnenoBadmpe H3MEHEHMs TEMIEpaTypel BOARL  TIpH '
PA3THYHEIX YCIOBHSAX; ABICHH TerooOMeHa TIPH CMEIIHBAHHU XONOAHOH 1

I‘Dpﬂ’-[(‘)ﬁ BOOEL] ﬂpouecm l‘iCﬂapLHHﬂ

dzuyeckue A6NEHUA 6 i?plfpﬂ(){f HDBLp\l]OCT}.IOe HaTﬂ}KEHHE M KanWindpHbIe
ABJIEHIS B MPUPOIE, KpHcTamibl B [PHPOAE, H3IIYyUYSHHE Conuua, 3aMep3anne

BOI{.OEMOB ancnueﬁjnfsm oﬁp'lzoaaﬂﬂe pDCbI Tymam WHEes, CHera '

Texuureckue — yempotemed: — KanuIUiapsl, l'IpHVIepbl HCTIONL30BAHNS
KPHCTAIIOB, KHAKOCTHbIH TEPMOMETP, ATHHK TEMIIEPATYPhL, TEPMOC. CHCTEMA
OTOMIEHNS IOMOB, THIPOMETPBL. TICHXPOMETP, TapoBai TypOuHa, IBHIaTENb

BHYTPEHHEr0 CTOPAHU
?!JTFI{TPOMAFHHTHI)IE EBHEHMH
3nex~.tpmamm ten. Jsa BH,ﬂa DHEKTPHIIELI{H*{ ?.Eipﬂ}J.OB

Bzfmuozlenwsne 3.ap;m<euubm TEll. 3a1<ou I{ynoua

3axon CD\pElHEH['H{ NMEKTPUUECKOTO 3'1psma

DeKTPHYECKoe [rorne. Hanpmic'éﬂﬂoc"rb aneKTpudeckoro mojs. IlpuHimn

L\r’i'lk.pl'lD?.II].lIlI’l 3HLKIP]I‘~!€C1\HK ronei {HB. Ka4uecTBEHHOM }’pOBHB)

HocuTenu HSIeKTPHYCCKHX 3apanoB. ,ﬂencmue AMEKTPUYECKOr0 MOoJd Ha |
|

IeKTPHHUECKHE 3ap:-mm ['lpoao,umum M mlanempum
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ocTosHEDIT aeKTpHUECKUit TOK. JIeHCcTBHS NEKTPUYECKOro TOKa. CuJia TOKa.
HanpsikeHue,
I=q/tt, U=4/

DneKTPHYECKOE COMPOTHBIIEHHE. Y AeNbHOE AMEKTPHHICCKOE COMpPOTHRIIEHHE:
R =pl/S

3akou OMAa /sl yYacTKa 3MeKTpryeckoil ueru: / = U/R

HDCJ’[&'.&OEEH ENMbHOE COCI[HHEHHE ﬂpDBOﬂHH]CDB

[TapanmensHOe COSIMHEHIE IPOBOARNKOB pasHOTO COTIPOTHBICHHUS:

U =Upl=L+I R:-‘fi.

—

CnMenaHubie CoeMHeH A MPOBOIHIKOB ,

PaGoTa i MOIIHOCTS 3IEKTPAYECKOro ToKa. 4 = Uli, P=UlI

3akon Jcoynsa — Jlenna:
Q=I"-R

Onpir Dperega. MarHuTHOe MOME NPAMOTO HPOBOMHHKA € TOKOM. JIMAWH

MAarHUTHOM [ﬂH,[L)’](UJI]I

MarguTHoe Toje [OCTOAHHOTro MarHiTa. B3aﬂmoneﬁcmne UDCTOHHHM\
MArHHTOB

ﬂEHCTBIIG ME!.FlIHTIIOl"O [oJis Ha HPOBD,[[HIIK C TOKOM

Onpirs £D1pa,11ex FIBJIEHML jr{cmpomarlmmon unn‘yrcmm Hpammo HaHua

TMpaimuteckue pabon
Mameperne  EKTPHYECKOro  CONPOTHBJICHHI pesucTopa;  MOLIHOCTH
3NeKTPHIECKOro TOKA; pabOThl 3JEKTPIIECKOro TOKA.

Mcenenosanme SABMCHMOCTH CHIIBI TOKZ, BO3ZHMKAIOWIEIo B MMPOBOAHMKE

(|]€3!-]C.T('.l]3];;l1 AAMIIOUKA). OT HATIPAKESHHS 1A KOHLAX TPOoBOAHHER, 3ABHUCHMOCTH
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CUI’IPUTHBJ’IEH['!H OT JUIMHbI TPOBOJHIKA, [omanu ero MonepeydHoro CeUeHHS W |

yael LHOrO COIl pOTHBﬂEH 18

]‘ipoae.plca npagmia s BHEI{T]}]'NLGC-I(OTG HE[HPFI}I{E:HHF] npH IOCIEN0BATENHBHOM

coeIMHEHIH HpDEOIlIIlIKOB npasuia A CHIbI IBJT.GKTPH'-IECKOFD TOKA TPH |

[lapajieTbHOM COBANHCHAH HPDBOH,HH]{OB (peancmpm M JTAMIIOHKA)

Dusuneckue Aeenus 6 npupooe. JMEKTPHUECKHE F[BJIBI-IHH B armocepe,

IeKTPUEECTBO JKUBBIX OPraHH3MOB, MATHUTHOE ToJjie 3emiH, Jpeifd) momocos,

ponk? \alafHHTHOFO TMOMA ,[[J'IS{ JKH3HHE Ha 3emie, I'EDJISI]JHDEE CHSIHHE

Texnuyecrue J'uupoummu onewpocuon. amnepMeTp, BOJ‘E'bTMeTp, peocm'r
cydTuMK  ONEKTPUYCCKOH — IHEPrHH, 3MEKTPOOCRETHTENILHBIE npubopsl,
parpesaTenbHBIe HNEKTPONPHOOPEI (npuMepsl). 3NEKTPHUECKHE
npeIoXpaHUTENH, JNEKTPOMArinT, 3eKTpO/IBUraTeNb MOCTOAHHOro TOKA,

rexeparop I OCTOSHHOrO TOKA

?neupomarnmﬁme posbl, Lkana aneI(TpcmmrHHTme BOJIH

Jlyuesas MOJICIIL CBETA. ﬂpﬂmonmleuﬂoe pacrmpoc [paueHHe cBera

3akon OTpa;[{EHHFI CBeTa. I'Enom(oe 3ePKaIo

lI])L,nomneH[Ie cBeTa. 331(DH npeﬂomnumﬂ cBeTa

J_In-::nepcns{ cReTa

Jlukza. Xon nyueil B muu3e. POKycHOE paccTosiHHE THH3BL Qumrryeckas cuna
nuuse: D= U/F

["nas KaK onTHYecKas CHCTEMA. OnTuueckue TpHOOpPEL

[parmuseckue pabomol |

s ParitH#sMepenyie ONTHYECKOl CHJIB] cobupatouieil JHAIEL (OKYCHOTO
paccTosiHis cOOUpPAIOLIEH JIMH3bI (110 CBOTICTBY paBeHCTBa pa3MEPOB npeaMeTa
I H300paKeH s, KOra IPeIMET PacofoKer & nBOiHOM (QOKYCE), TOKA3aTEIL
[IPESIOMIIEHHST CTEKIA.

4B Par###cenenoBanne CBOHCTBA n306paskeHus, TOayUCHHOrO ¢ MOMOLIBIO

coGupatowell NTHH3bL, M3MEHCHI (okycHOro PAcCTOAHNST ABYX CNOYKEHHEIX

MH3. 3aBHCHUMOCTY YA HpﬁJ’[DMJ’[BHHH CRETOBOID IIy4da oT yria TaJeHua Ha

T]T'l]IIHlL « BOS,G,\"K — CTEKIIO»

husivecKie Aecnend 6 npupode; 3ATMCHHA Conuna u JIywsl, LBETA TEI,

onTHYECKHE ABISHHA B aTMocdepe (LBeT peba, pedpaxiiis, payra, MHPaX)

Texiudeckue yempoticmed: O4KH, TIEPHCKOI. (oToanmnapar, ONTHYECKHE |

CBETOROADLL
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KBAHTOBBIE ABJIEHWU A
PanmoakTHBHOCTE. Anb(a-, 6eTa-, ramma-usnydenns. Peaxnun ansha-u 6era-

pacnana

OneITe! Pezeptbopﬂa o paCCEHHH[{) am:,t[:ia-tlaCTHu 1TnaHerapHaﬂ MU,H,E‘JIB

droma

Cocma ATOMHOTO Sl,ﬂ.p'l Hmmnbl

[lepron nmvpacmm ATOMHbIX smcp

Elnepnme peaKiHy. 3AKOHE! COXPAHEHHS 38ps/I0BOr0 H MACCOBOT0 HHCEN

Duzuveckie AcaeHUL 6 J?}?H}?OI’JE. €CTECTBEHHBIH pﬁﬂHOﬂK’[‘HEIII’IH (bOH,
KOCMHHYECKHE JIYy4M, PajHOakTHBHOE H3JIyYCHHE IMPHPOIOHBIX MHHEPAIOB,

neicTeue pﬂ,ﬂ.l—[DaI‘.’T}[BHb]}\ ?13J1}"—IEHHH Ha Opr'lHl-ISM YeI0BEKa

IE’L‘HIWBU\ ue ].’C!’F'Ij)()l!(.”?(‘)’ﬂ CIICKTPOCLKOIL, HH,ILHBI[,II.?&HLHLIP’I ,E[,OSI‘IMG Ip, Kamepa

Bunscona, simepHast JHepPreTHKa




YUEBHO-METOAWYECKOE OBECHEYEHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBSI3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI VIS YUEHHKA

« QOusnka: 7-i kaace: 6a30Bblil ypoBeHb: YUeOHHK; 3-e u3jlaHue, nepepadboTaHHoe
[Mepeimxun WM., FiBanos A.M. AKIIMOHEPHOE o61ecTBo «VM3aaTensCTBO
«I1pocseleHne»

« Ouznka: 8- knace: 6a30Bblil ypOBeHb: YHeOHHK; 3-€ U3aHHE, nepepaboTaHHoe
[Neppimukun .M., MBanos A.. Axunonepnoe 00mecTso «H31aTenseTBo
«IIpocBeLeHHe

o Dusznka: 9-if Knace: 6a30BbIH ypoBeHb: yUeOHHK; 3-8 U3laHue, nepepadoTaHHOE
[Nepermkun WM., Tyrauk E.M., Vsanos A M. u op. AKupoHepHoe 001IECTBO

«M3narensctBo «llpoceemienue

METOJMUYECKHE MATEPHAAJIbI JJIZ1 YUUTEJA

Ennnoe colepkanie 001ero o0pasoBaHus https://edsoo.ru/

LHOPOBbIE OBPA3OBATEJBHBIE PECYPCBI H PECYPCbHI CETH
UHTEPHET

Gubanorexa LIOK https:/myschool.edu.ru/



