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INOACHUTEJIBHASA 3AIINCKA

Pabouast nporpamMma 1o Gpu3uKe st 00YJaroINXCs C 3aICPHKKON ICHXUIESCKOTO
pasutus (manee — 3[1P) Ha ypoBeHb OCHOBHOTO 00111eT0 00pa30oBaHus sl o0ydarommxes /- 9
kiaccoB ['BOY mkona Ne 484 pazpaboTaHa B COOTBETCTBUU C TPEOOBAHUSIMU:

. ®depnepanbHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 o6pazoBanuu B Poccuiickoit
Denepauuny;

. npukaza MunnpocsemeHnus oT 31.05.2021 Ne 287 «O06 yrBepxkaeHuu dheaepaibHOTO
roCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAAPTa OCHOBHOI'O OOIIEro 00pa3oBaHUs;

. npukaza Munnpocemenus oT 18.05.2023 Ne 370 «O6 yrBepxkacHuu deaepaibHON
00pa30BaTeNbHOI MPOrpaMMbl OCHOBHOT'O 00I1IEro 00pa3oBaHUs»;

. npukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yreepxaenuu [lopsnka

OpraHu3ally U OCYIIECTBICHHUS 00Pa30BaTEIbHON A TEIHPHOCTH IO OCHOBHBIM
o011eo0pa3oBaTeIbHBIM IIPOrpaMMaM — 00pa3oBaTEIbHBIM IIPOrpaMMaM HayaIbHOTO OOIIIEro,
OCHOBHOT'O O0IIIET0 U CpeHero o0mero o0pa3oBaHus Y,

. KOHIENIINH NpenojaBanus yueoHoro npeamera « Dusnkay;

. CII 2.4.3648-20 «CaHuTapHO-3MTUACMUOIOTHIECKHE TPEOOBAHHS K OPTaHU3ALUSM
BOCIHUTAHUS U O0yU€HUs, OTJbIXA U 03JOPOBIICHUS JCTEH U MOJIOJICKH», YTBEPIKICHHBIX
MOCTaHOBJICHHEM TJIABHOTO CaHUTapHOTO Bpada oT 28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «['urnennveckrie HOPMaTUBHI U TPEOOBaHUS K 00ECIICUCHHUIO
0e30macHOCTH U (Wir) O€3BPEAHOCTH IS YeIOBeKa (aKkTOPOB Cpeabl OOUTaAHUSY,
YTBEP>K/I€HHBIX [IOCTAHOBJIEHUEM TJIABHOTO CaHUTapHOro Bpaya ot 28.01.2021 Ne 2;

. y4eOHOro IjIaHa OCHOBHOI'O 00LIero 00pa3oBaHusl, yTBepkKAeHHOr0 nprukazom ['bOY
mikona Ne 484 0101.09.2025 Ne 410-oy «Y1Bepxkaenue OOII mo ®OOIy;
. IpUMEPHON aJanTUPOBAaHHONW OCHOBHOM 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOTO

o0mrero oOpa3oBaHus 00ydarOLUXCsl C 3a7ePKKOM mecuxuueckoro pa3sutus (gamee —I[TAOOIT
OO0OQ 3I1P) B penepanpHOil paboueii mporpaMMe BOCIIUTAHUS U B paboueii mporpaMmme
Bocniutanus ['bOY mkomna Ne 484.

PaGoyas nporpamMmma opueHTHpOBaHA Ha II€JIEBbIC TPUOPUTETHI, CPOPMYITHPOBAHHBIE B
benepanbHON pabouelt mporpaMme BOCIIUTaHUS U B paboyeii nporpamme Bocniutanus [ bOY
nrkosia Ne 484,

[Tporpamma no ¢pusnke Ha ypoBHE OCHOBHOTO O0IIEr0 00pa30BaHuUs COCTAaBIeHA HA OCHOBE
MOJIOXKEHUH U TpeOOBaHUH K pe3ysibTaTaM OCBOCHHsI Ha 0a30BOM yPOBHE OCHOBHOM
obpasoBarenbHON TTporpammel, nipeAcTaBieHHBIX B PI'OC OO0, a Takxke ¢ yaeToM
denepanbHOI paboueil mporpaMMel BociuTanus ¥ KoHuenuu npernoiaBadus yaueOHoro
npeamera «Pu3nkay.

Copepxanuie mporpaMMsbl Mo (GU3HMKE HANPaBIeHO Ha POPMHUPOBAHUE €CTECTBEHHO-HAYUYHOMN
IPaMOTHOCTH O0YYaIOLINXCS M OpPraHU3aLuUI0 U3ydeHHs (PU3MKU Ha JesITeIbHOCTHON ocHOBe. B
nporpaMmme 1o (puU3MKe YYUTHIBAIOTCS BO3MOXKHOCTH y4EOHOT0 IIpeIMeTa B pealln3aiuu
tpeboBanuit ®I'OC COO K rm1aHupyeMbIM JTUYHOCTHBIM U METalpeAMETHBIM pe3yJibTaTaM
00ydeHus, a TaKKe MEXIPEIMETHbBIE CBSI3U €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEIMETOB Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHUsl.

[Tporpamma 1o usuKe ycTaHABIMBAeT paclpeaeieHre yaeOHOro Marepuana o roaam
o0yuenus (10 Kiaccam), IpeasiaraeT NPUMEPHYIO OCIEI0BATEIbHOCTD U3YUEHHS TEM,
OCHOBAHHYIO Ha JIOTUKE PA3BUTHS MPEIMETHOTO COJICPIKAHUS U YIETe BO3PACTHBIX
0cobeHHOCTeH 00ydJaronIXcs.



[Tporpamma o ¢usuke pa3paboTaHa ¢ IETbI0 OKa3aHU METOAMYECKON TIOMOIIH YUUTEIIO B
co3/laHuM paboueil mporpamMmsl 10 y4eOHOMY ITpEIMETY.

dusmka sBISETCS] CUCTEMOOOPA3YIOIINM /ISl €CTECTBEHHO-HAYUHbIX YU€OHbBIX IPEMETOB,
MOCKOJIbKY (pH3UYECKHE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SIBICHUH, N3y9aeMbIX XUMHUEH,
Ouosiorueli, acTpoHOMHEN U pu3nuecKoi reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUPA, PEIOCTaBIsET Hanboee sscHble 00pa3Ibl MPUMEHEHUS] HAYYHOTO METO/1a
IIO3HAHUS, TO €CTh CII0CO0A NOJIYYEHUs JOCTOBEPHBIX 3HAHUH O MUDE.

Opna 13 riaaBHBIX 33124 GU3UYECKOT0 00pa30BaHUs B CTPYKType 001Iero o0pa3oBaHusi COCTOUT
B ()OPMHUPOBAHUYU €CTECTBEHHO-HAYYHON TPAMOTHOCTH U MHTEPECa K HAYKE Y 00yJarOIUXCS.

OnHa 13 r1aBHBIX 337134 PU3UIECKOro 00pa30BaHUs B CTPYKTYpE OOILETO 00pa30BaHUs
COCTOHT B ()OPMUPOBAHUY €CTECTBEHHO-HAYYHON TPaMOTHOCTH U MHTEpeca K HayKe y
oOyJaromuxcs.

N3yyenune ¢puznkn Ha 6a30BOM YpOBHE MPEIIIONAraeT OBJIAJICHHIE CIEAYIOIUMHU
KOMITETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMHU €CTECTBEHHO-HAYYHYIO IPAMOTHOCTB!

o HAay4YHO OOBSACHATH SABJICHUA,
o OLICHUBATh U IIOHUMATh 0COOEHHOCTHU HAaY4YHOT'O UCCJIICIOBAHUA,
° HHTCPIPECTUPOBATH JAHHBIC U UCII0Jb30BATh HAYYHBIC JOKA3aTCIILCTBA JIA

MOJIyYEHUS BBIBOJIOB.

Ienu n3ydenus Gpu3MKU Ha ypOBHE OCHOBHOTO 00111ero 00pa30BaHUs ONPe/IeJICHbI B
Konuenuuu npenopasanust yue6Horo npeamera «Pu3nka» B 00pa3oBaTelIbHbIX OpraHU3aIMsiX
Poccuiickoii @enepaiiuu, peaan3yonx 0CHOBHbIE 00111e00pa3oBaTeIbHbIE IPOrPaMMBI,
yTBepkaeHHOH perenneM Kosuternn Munncrepera npocsenienus Poceuiickoit @eneparyn
(mpotokoin ot 3 gexadps 2019 roga Ne I1K48H).

ean n3ydyenus pusnku

Jnia obyuaromuxcs ¢ 3I1P, Tak ke, Kak U JUiss HOPMaTUBHO Pa3BUBAIOILINXCS
CBEPCTHUKOB, OCBaBAIOLINX OCHOBHYIO 00pa30BaTeIbHYIO IPOrpaMMy, JOMUHUPYIOLIEE
3HaueHUe NPUOOPETAIOT TaKUe HeJH, KaK:

- mpuoOpeTeHne nuTepeca u crpemiieHust ooyqaronuxcs ¢ 3[1P k HayuHOMY H3y4YEeHHIO
HPUPO/IbI, pA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

- pa3BuTHE 6A30BBIX PEACTABICHUH O HAYYHOM METO/Ie MO3HAHUS 1 (JOPMHUPOBAHHE
MCCJIEIOBATEIBCKOTO OTHOIIEHHUS K OKPYXKAIOIIUM SIBICHUSM;

- hopMHUPOBaHKE HAYYHOTO MUPOBO33PEHHS, HA TOCTYITHOM J1st oOy4aroruxcs ¢ 3[1P
YpOBHE, KaK pe3y/ibTaTa U3y4eHHs] OCHOB CTPOEHUS MaTEPUU U PYHIaMEHTAJIbHBIX 3aKOHOB
buzuky;

- popmupoBaHue NpecTaBIeHUH 0 posn GU3KKHU I Pa3BUTHS APYTHUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JloCTHXKEHHE THX 1ieJiel 00ecreunBaeTcsl pelIeHHeM CIeAYIOIUX 3a1a4:

- mpuoOpereHne 0a30BbIX 3HAHUM O JJUCKPETHOM CTPOSHHH BEIIECTBA, O MEXAHMUYECKUX,
TEIUIOBBIX, MIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

- MPUOOPETEHNE YMEHUN OMTUCHIBATh M OOBSACHATH (PU3NUECKUE SBICHHUS C
UCIIOJIb30BaHUEM IOJyYEHHBIX 3HAaHUH U C OIIOPOH Ha IUIaH/CXeMYy;

- OCBOCHHME METOJIOB PEUICHUS MPOCTEUIINX PACUETHBIX 3a]a4 C UCIIOJIb30BaHUEM
(GU3UYECKUX MOJIETICH C OMTOPOi Ha ATOPHUTM;



- pa3BUTHE YMEHUM HAOJIOIaTh IPUPOJIHBIE SIBJICHUS U BBINOIHSTH ONBITHI,
nabopaTopHble pabOThI U SKCIIEPUMEHTAIbHBIE UCCIIEIOBAHUS C UCIIOJIb30BAaHUEM
U3MEPUTENBHBIX PUOOPOB (IO PyKOBOJACTBOM YUUTEIA);

- OcBOeHHE MPUEMOB paboTHI ¢ HHPOpMaKel (PU3NIECKOTO COJIEPIKAHUS, BKIIOYAs
UH(POPMALIHIO O COBPEMEHHBIX JOCTHKCHUAX (PU3UKH, aHATIN3 U OILICHHBaHUE WH(OPMAIIUH;

- 3HAKOMCTBO cO cepamu npodecCHOHATbHON AeATEeIbHOCTH, CBI3aHHBIMU C (PU3UKON, U
COBPEMEHHBIMH TEXHOJOTUSIMU, OCHOBAaHHBIMU Ha TOCTHXKEHUSAX (PU3NUECKON HAYKH.

Ha uzydenue ¢pusuku (0a30BbIid ypOBEHB) HA YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHus
oTBOAMTCS 238 yacoB: B 7-M Kjacce — 68 yacoB (2 yaca B HeZIeN0), B 8-M kitacce — 68 yacoB (2
gaca B Hezlelno), B 9-m kiacce — 102 gaca (3 yaca B HE/ICIIO).

B cBs3u ¢ ocobbiMu oOpaszoBarenbHbIMU HOTpeOHOCTsIME oOydaromuxcs ¢ 3IIP, mpu
MJIAaHUPOBAHUH Pa0OTHl YUCHHUKA HA YPOKE CIENYET MPUACPKUBATHCS CICTYIOIINX MOMEHTOB:

1. [Ipu ompoce HEOOXOAMMO: JaBaTh AJITOPUTM OTBETA; pa3pelaTh
MOJIb30BaThCA TIJIAHOM, COCTaBJICHHBIM IPU MOATOTOBKE JOMAITHEro 3aJlaHus; /1aBaTh OOJIbIe
BpPEMEHHU TOTOBUTHCA K OTBETY Yy JOCKH; pa3peniarb JAeliaTb MpeIBApUTEIbHBIC 3aIlHCH,
MOJIb30BATHCS HATTISIAHBIMU ITOCOOHSIMHU.

2. [To BO3MOXKHOCTH 3a/laBaTh OOYYAIOIIMMCSA HABOJSIIME U YTOYHSIOIIHNE
BOIIPOCHI, KOTOPBIE MOMOT'YT UM IOCJIEI0BATEILHO U3JI0KUTh MaTepual.

3. CucreMaTH4eCKH MPOBEPATH YCBOCHHE MaTepuaja 1O TeMaM YPOKOB, JUIS
CBOEBPEMEHHOT'0 0OHApYKEHUs TPOOEIIOB B MPOIIEAIIEM MaTepurare.

4. B mporiecce n3yuenus HOBOro Marepuasia BHUMaHUE YYEHUKOB OOpamaeTcs
Ha HauOoJiee CIOXKHBIE pa3fenbl u3ydyaeMoil TeMbl. HeoOxonumo warmie oOpamarbes K HUM C
BONPOCaMH, BBISICHSIOIIMMU MOHMMAaHUE y4eOHOro Marepuala, CTUMYJIHPOBATh BOMPOCH MpHU
3aTPyAHEHUSIX B YCBOCHUH HOBOI'O MaTepHala.

[Tpennaraemslii B mporpaMMe 1o Gpu3uke nepeueHb JadopaTOpHBIX padoT U OMBITOB HOCUT
peKOMeHAaTeIbHBINA XapaKTep, YUUTENb JIeIaeT BEIOODP MPOBeIeHUs 1a00paTOPHBIX paboT u
OTIBITOB C YU€TOM MHJIMBUAYAIBHBIX OCOOCHHOCTEN 00YJatoLMXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX
3aJaHUi, IpeAIaraéMbIX B pAMKax OCHOBHOI'O FOCYJapCTBEHHOI'O 3K3aMeHa 10 (hU3HUKE.

Jlist peanu3anuy MporpaMMbl HCTIONB3YIOTCS Y4€OHUKH, TOMYIIEHHBIE K HCTIOIh30BaHHUIO TIPH
pealTn3aiuy UMEIONTUX TOCYIaPCTBEHHYIO aKKPEIUTAIII0 00Pa30BaTeIbHBIX IPOTpaMM
HAYaJIbHOTO O0IIEro, OCHOBHOTO OOIIETro, CPEeHEro 00IIero 00pa3oBaHus OpraHU3aAIUIMH,
OCYIIECTBIISIONUMHI 00Pa30BaTEILHYIO JEATEIBHOCTD, PUKa30M MUHIIPOCBEIICHUS OT
21.09.2022 Ne 858 (¢ M”BMEHEHUSIMU U JOTIOJTHEHUSIMH ):

. ®dusmka: 7-# kimacc: 6a30BbIi ypoBeHb: yueOHUK, 7 kiacc/ [leppimkun .M., Banos
A.N., AximonepHoe obmiectBo «M3marenbctBo "[IpocBemenne»;

. @dusnka: 8-i kiacc: 6a30BbIi ypoBeHb: yueOHuUK, 8 kinacc/ [leppimkun W. M., FiBaHoB A.
., Axunonepuoe o6miectBo «M3marensctBo "lIpocBemenue »;

. dusmka: 9-i kiacc: 6a30BbIi ypoBeHb: yueOHuK, 9 knacc/ Ieppimkun U. M., I'yrauk E.
M., ranos A. U., [letpoBa M. A., AkunonepHoe o6mectBo «M3narensctBo "[IpocBemenue»;

DJIEKTPOHHBIC 00pa30BaTEIIbHBIC PECYPCHI, AOMYIIECHHBIC K HCIIOIB30BAHHIO IPH PeaTH3aIluu
UMEIOIUX FOCYJapCTBEHHYIO aKKpPEIUTALNI0 00pa30BaTeIbHBIX IPOrpaMM HA4aJIbHOTO O0ILero,
OCHOBHOTO OOIIIETO, CPETHETO 00IIero 00pa3oBaHus MpUKa3oM MUHIIPOCBEIICHHS OT
04.10.2023 Ne 738:



. ®usuka, 7 knacc, DI'AOY A0 «Akanemuss MunnpocsenieHusi Poccuny;
. ®usuka, 8 knacc, PI'AOY [AIIO «Axkanemuss Munnpocsenienus: Poccuny;
. ®dusuka, 9 kinace, DI'AOY IO «Akagemust Munnpocsenienus: Poccuny;

COAEPKAHUE YYEBHOI'O ITIPE/IMETA

7 KJIACC

Pa3znen 1. ®u3uka u e€ poJib B NO3HAHUU OKPYKAKOLIET0 MUPA.

®dusnka — HayKa o mpupoje. SBnenus npupoasl. GuzndecKue sIBIeHUs: MEXaHUYECKHE,
TCIIJIOBBIC, DJICKTPUUCCKHUEC, MAI'HUTHBIC, CBETOBLIC, 3BYKOBBIC.

dusnueckue BennuuHbl. Vi3Mepenue pusnueckux BenuuuH. Qusuyeckue npudoopbi.
Toepewnocmo usmepenuu. MexyHapoiHasi CUCTEMA €IUHULL.

Kak gusuka u ipyrue ecrecTBeHHbIE HAyKU U3Y4atoT IPUPOLY. EcmecmeeHHoHayutblil
Memoo NO3HAHUA: Ha6]li0()€Hu€, nocmaHoBKAa HAy41Ho2co eonpoca, 8bI10BUIICEHUE cunomes,
IKCNEPUMEHM NO npoeepkKe cunomes, obvacHenue Habadaemo2o A6J1eHUS. Onucanue
Qusuueckux s61eHull ¢ NOMOUbIO MoOeell.

Hemoncmpayuu.
1. MexaHuyeckue, TEIIOBbIE, JIEKTPUUYECKUE, MATHUTHBIC, CBETOBBIE SIBJICHUS.
2. ®dusnueckue nMpuOOpsl U MpoLEeaypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U

1M (POBBIM IPUOOPOM.
Jlabopamopuvie pabomsl u onvimol.

1. OrnpezesieHne EeHbI ACIICHHS Kbl U3MEPUTEIILHOTO IIpUoopa.
2. W3mepenne 00bE€Ma KUAKOCTH U TBEPIOTO Tea.
3. Onpeoenenue pasmepos Maivlx mei.

Pasnen 2. IlepBoHayaibHbIe CBEeACHHS 0 CTPOCHUH BelleCTBA.

CtpoeHue BeliecTBa: aTOMbI M MOJIEKYJIBI, UX pasmepsl. Onvimul, doKkazvieaoujue
OUCKpemHOe cmpoeHue euecmad.

JIBrokenue yacTuil BemecTBa. CBsI3b CKOPOCTH JIBIKEHUSI YACTHUIL C TEMIIEPATYPOA.
BbpoynoBckoe aBuxenue, nubdysus. Bzaumooeticmsue yacmuy eewyecmeaq. NPUMsHCeHue u
ommanKusauue.

ATrperaTtHble COCTOSIHUSI BEILECTBA: CMPOEHUE 2a308, AHCUOKOCMeEl U MEEPObIX
(KpucmaﬂﬂuquKux) mei. Bzaumocesizo MEOfCOy CGOZZCW!GCLMM 6eUYEeCme 6 pa3Hblx acpecaniiblx

COCMOSTHUSIX U UX AMOMHOMONEKYISIPHBIM cmpoeruem. OcoOeHHOCMU azpecammbix COCMOSIHULL
8000l.

Hemoncmpayuu.

1. Hab6nronenne 6poyHOBCKOTO JABMIKEHUS.

2. Hab6mronenue nuddysun.

Jlabopamopuvie pabomol u onsimol.

1. OreHka quaMeTpa aToMa METOI0M PSIOB (C UCTIOIb30BaHUEM (oTorpaduii).
2. OnbITHI O HAOTIOIEHUIO TETIOBOTO PACIIUPEHHUS Ta30B.

3. OnBITH MO OOHAPYKEHUIO TEHCTBUS CHIJI MOJICKYJISIPHOTO TPUTSIKEHHUS.

Paznen 3. /IBu:kenune u B3auMo/ieiicTBue TeJl.

Mexanundeckoe aBr>keHne. PaBHoMepHOE U HepaBHOMEPHOE ABMKEeHUE. CKOPOCTD.
Cpeonss ckopocmov npu HepasHoMepHOM OsudiceHuu. Pacu€r myTH U BpeMeHH IBUKEHUSI.

SBnenue unepuuu. 3akon unepyuu. Bzaumooeticmsue men Kaxk npudUHA U3MEHeHUs.
ckopocmu 0sudicenus men. Macca kaxk mepa unepmuocmu mena. Ilnomnocmo seugecmea. Cészo
NJIOMHOCMU C KOIUYEeC8OM MOIEKY 8 eOunuye obvéma eeujecmaa.



Cuna kKak xapakTepucTHKa B3aumoneuctBus ten. Cura ynpyeocmu w 3akoH ['yka.
Hsmepenue cunvt ¢ nomowpto ounamomempa. SIBIeHUE TATOTEHUS U cwia Tsokectd. Cuna
TSXKECTH Ha JIpyrux miaHerax. Bec tenma. HeBecomocth. CiiokeHHe CUJI, HANpaBIEHHBIX IO
ozHOH npsimoii. PaBHonelicTBytomas cui. Cuna mpenus. Tpenue ckonvdcenus u mpeHue noKos.
Tpenue 6 npupoode u mexnuxe.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHs Tena.

H3mepeHne ckopocTy MpSIMOIMHEHHOTO ABM)KESHHUS.
Habmtoienue siBleHUs WHEPIUH.

HabGmonenue n3meHeHus: CKOPOCTHU MPHU B3aUMOJICHCTBUH TEJL.
CpaBHeHHE MacC MO B3aUMOJCHCTBHUIO TEJl.

ok wdE

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSMOH.
Jlabopamopuvie pabomsl u onvimol.

1. OnpezneneHyue CKOPOCTU PABHOMEPHOIO JBMXKEHUS (LIapUKa B )KUIKOCTU, MOJEIH
3JIEKTPUUECKOr0 aBTOMOOWJISL U TaK Jlajee).

2. OmnpeneneHue cpeaHed CKOPOCTH CKOJIBXEHMS Opycka MM ILIApUKa 110
HaKJIOHHOM IJIOCKOCTH.

3. Onpeznenenue IIOTHOCTU TBEPAOIO TeNA.

4. OnbITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSHKEHUS (1edopMaliim) npyKHHbI

OT NPUIIOKEHHON CHUJIBL.

5. OnbITH, JEMOHCTPUPYIOIINE 3aBHCUMOCTh CHJIBI TPEHHS CKOJBXEHHUS OT Beca
TeJa ¥ XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nea 4. /laBinenne TBEPABIX TeJl, :)KUAKOCTEH H I'a30B.

Hasnenue. Cnocobvi ymenvuienus u ygeaudenus oasienus. Jagnenue 2aza. 3a6ucumocns
oasnenuss e2aza om 00véma, memnepamypsl. Ilepedaua Oasnenus meéPOLIMU MeNAMU,
aorcuokocmamu u eazamu. 3axon Ilackana. I[Tnesmamuueckue mawiunbl. 3aBUCUMOCTD JaBICHUS
KUAKOCTU  OT IiIyouHsl. ['mapocrarnueckuit  mapagokc.  Coobwarowuecs — cocyobl.
T'uopasnuueckue mexanusmul.

Atmocdepa 3emun u atMochepHoe AaBiieHue. [lpuyumsl cyuecmeosanus 6030YUIHOU
ooonouku 3emnu. Onvim Toppuuennu. Hzmepenue ammocgeprnozo Oasnenus. 3asucumocms
ammocgheprozo 0aegnenus om Gvlcomvl HAO ypoewem Mmops. Ilpubopvr Ons uzmepenus
ammocgheprozo dasnerus.

Heticmeue ocuokocmu u 2asza Ha NOSPYICEHHOe 6 HUX meno. BulITanKkuBaomas
(apxumenoBa) cuna. 3axon Apxumeoda. [Inasanue men. Bozoyxoniaganue.

Hemoncmpayuu.

1. 3aBHUCUMOCTbD JIABJICHUS Ta3a OT TeMIEPaTypHhI.

2. Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

3. CooOmaromuecs COCy/Ibl.

4. I'mapaBnnueckuii mpecc.

5. [TposiBnenue neicTBus aTMOCHEPHOTO JaBICHHUS.

6. 3aBUCHMOCTh BBITAJIKUBAIONIEH CHIBI OT 00BEMa MOTPYKEHHON YacTH Tena U
IIJIOTHOCTH KUJIKOCTHU.

7. PaBeHCTBO BBITAJIKUBAIOIIECH CUIIbI BECY BHITECHEHHOM KUIKOCTH.

8. VYcnoBue miuaBaHus Te: IJIABaHWE WM TOTPY)KEHHE Tel B 3aBUCHUMOCTH OT

COOTHOILIEHUS TUIOTHOCTEH TeJa U KUIAKOCTH.
Jlabopamopuusie pabomot u onvimel.



1. HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOTpyKEHHON B
SKUIKOCTD Y4aCTH Tea.

2. Ornpenienenrie BbITAIKUBAIOIIEH CHITBL, AEUCTBYIOLICH Ha TEJO, HOIPYXEHHOE B
KUJKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUJIBL, IEHCTBYIOIIECH HA TEJIO B

XKHUJIKOCTH, OT MacChI Tela.

4. OnbITE, JEMOHCTPUPYIOIINE 3aBHCUMOCTh  BBITAJKWUBAIONICH  CHJIBI,
JICHCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00BhEMA MOTPYKEHHOM B KHUIKOCTh YACTH TEJIa U OT
TUIOTHOCTH KHIKOCTH.

5. KoncTtpynpoBanue apeomMeTpa Wil KOHCTPYHPOBAHHE JIOJKH U Ope/ieTICHHE e€
IPY30I0ABEMHOCTH.

Pa3nea 5. PaGora n MoHOCTD. JHEprus.

Mexannueckast pabora. MoLIHOCTb.

[TpocThie MeXaHU3MBI: pbIuar, OJIOK, HAKIIOHHAs IJIOCKOCTh. [Ipasuno pasHosecust
poiuaza. [Ipumenenue npasuna pasnosecus pviuaza K O10Ky. «3010moe npasuio» MexaHuxu.
KIIJI mpocThix MexaHu3MoB. [IpocThie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckas sHeprus. Kunemuueckas u nomenyuanvhas suepeusi. [lpespawenue
00H020 8UOA MEXAHUYECKOL dHepauu 8 Opy2ol. 3aKOH COXPAHEHUsI YHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. [TprMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomol u onvimol.

1. Onpenenenne paboThl CUIIbI TPEHUS IPU PABHOMEPHOM JIBUXKEHUH TeJia 110
TOPU30HTAIBHON TOBEPXHOCTH.

2. HccnenoBanue ycl0oBUM paBHOBECHUS pblyara.

3. N3mepenne KIIJ[ HakIOHHOHN TUIOCKOCTH.

4. N3y4eHne 3aK0Ha COXPAHEHNs MEXaHUUECKOM SHEPTUN.

8 KUIACC

Paznen 6. TeruioBble siBjeHHS.

OcHogHbie NON0HCeHUsI MOTIEKYIAIPHO-KUHEMUYeCKOU meopuly CmpoeHus 6euecmaeda.
Macca u pasmepvr amomos u moaexyn. Onvimel, NOOMEEPHCOAIOUUE OCHOBHBLE NOTONHCEHUSL
MOJeKYIAPHOKUHEMUYeCKOU Mmeopuu.

Mogenu TBEpAOTO, )KUAKOTO U Ta3000pa3HOT0 COCTOSHUM BelllecTBa. Kpucmaniuyeckue
u amopguvie mena. ObvscCHeHUe CBOUCME 2A308, HCUOKOCMEU U MEEPOLIX Mel HA OCHOBE
NON0JACEHUU MONEKYAAPHO-KUHemuyeckol meopuu. Cmauusanue u KanuiiapHole A671eHUsL.
Tennosoe pacuupenue u cocamue.

Temnepatypa. CB3b memnepamypol co CKOpOCMbI0 MENI08020 O8UNCCHUSL YACTUY.
Buytpennsis sueprusi. Cnocobvl usmeHenus HympeHHel 3Hepauu: menjionepeoaia u
cogepuieHue pabomul. Buowvi mennonepedauu: menionpogooHOCmb, KOHBEKYUS, U3NYUEHUe.

Konuuecmeo mennomei. Yoenvnas mennoémxocms gewecmea. Tennoobmen u mennosoe
pasHogecue. Ypaenenue mennogoco banauca. Ilnasnenue u omseepoesanue KpUCMAaiIUdecKux
sewecms. Yoenvrnas mennoma niasnenus. Ilapoobpasosanue u konoencayus. Mcnapenue.
Kunenue. Yoenvnas mennoma napoobpazosanus. 3agucumocms memnepamypsl KUREHUs Om
ammocgeprozo 0asieHus.

Bnrasicnocmo 6030yxa.

DHeprus TOIUMBA. Y IebHAs TEII0Ta CTOPaHHUs.



[Tpunnumner padoter TernoBbix apurarenedr KITJ[ TtemmoBoro asuratens. TemioBwie
JIBUTATENIH U 3aIIATA OKPYKAIOIIEH CPEBI.

3aKOH COXpaHeHI/ISI 158 HpeBpameHmI 3Hepr1/11/1 B TCILNIOBBIX npoueccax.

Hemoncmpayuu.

1. Habumtonenrne 6poyHOBCKOTO IBUKEHUS.

2. Hab6mronenue nuddysun.

3. Habmroienue siBjeHnii cMauMBaHUsI U KaWUTSIPHBIX SIBJICHUIA.

4. Habmroienue TemnoBoro pacivpeHus Ted.

5. V3MmeHeHne JaBieHHMs raza Ipd HU3MEHEHUH oO0bEMa M HarpeBaHUM WIU
OXJIKICHUH.

6. [IpaBuna n3MepeHus TeMiepaTypsbl.

1. Buae! Tennonepenayun.

8. OxJax1eHue Ipyu COBEPLICHUH PaOOTHI.

9. HarpeBanue npu coBepiiieHr# paboThl BHEITHUMH CHUJIaMH.

10. CpaBHEHHE TEIIOEMKOCTEN Pa3IMYHBIX BELIECTB.

11. HaOironenue KuneHus.

12. HabmroieHue nocTostHCTBa TeMIEpaTyphl MPH TUIaBIICHUH.

13. Mojenu TEIUIOBBIX ABUTATENEH.

Jlabopamopuvie pabomot u onvimel.

1. OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CHUIT MOJICKYJISIPHOTO TPUTSKCHHUS.

2. OnbIThI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

3. OnbITH MO HAOMIOIEHUIO TEIUIOBOTO PACHIMPEHUsS Ta30B, KUIKOCTEH U TBEPMBIX
Ted.

4. Omnpenenenue JaBlIeHUS BO3IyXa B OAJUIOHE MIMPHUIIA.

5. OMnBITHI, JEMOHCTPUPYIOIINE 3aBUCHMOCTh JaBJICHUS BO3JyXa OT ero o0béma u
HarpeBaHUs WIN OXJIAKICHUA.

6. [IpoBepka THUMOTE3Bl JTUHEWHONW 3aBUCUMOCTH JJWHBI CTOJIOMKA >XUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTypsbl.

1. HaGmronenue  w3MeHeHWss BHYTpPEHHEH HHEpPruM Tela B pe3yjbTaTe
TeIIonepeadi U pabOThl BHEITHUX CHII.

8. HccnenoBanue sBICHUS TEMJI0OOMEHA MPU CMENIMBAHUHM XOJIOAHOW U TOpsuei
BOJIBI.

9. OnpeneneHre KOMWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJON IMPHU TEIUIOOOMEHE C
HarpeThbIM METANIMYECKUM I[IUIHHAPOM.

10. Ornpenenenne yAaelIbHON TEIMIIOEMKOCTH BEILIECTBA.

11. Uccnenosanue mponecca ucnapeHus.

12. Onpenenenrie OTHOCUTEIBHOM BIaXKHOCTH BO3yXa.

13. Ornpenenenne yaelIbHON TEMIOTHI IUIABICHUS JIb/IA.

Pa3nea 7. DiiekTpuyeckne M MATHUTHBIC SIBJICHHS.

Onexmpuzayus men. JIBa poga 3JIEKTpUUYECKUX 3apsioB. B3aumoneicTBue 3apsKeHHBIX
Tel.

Onextpuueckoe nosne. Hanpssk€HHOCTH aneKkTpudeckoro nois. [lpunyun cynepnosuyuu
NeKMPU4ecKUux nouel (Ha KauecmeeHHOM YPOGHe).

Hocumenu snexkmpuueckux 3apsaoos. Dnemenmapusiii snexmpuveckuil 3apso. Cmpoenue
amoma. IIpOBOJHUKHU U AUAIEKTPUKH. 3aKOH COXpaHEHUS 3JIEKTPUUECKOro 3apsija.



DNeKTpUYeCKnil TOK. Yenosus cywecmeosanus anekmpuuecko2o moxka. ICTOUHUKA
MOCTOSIHHOTO TOKA. J{eCTBUSI AIIEKTPUUECKOT0 TOKA (TEIIIOBOE, XMMUYECKOE, MArHUTHOE).
DnekmpuuecKkuti MoK 8 HCUOKOCMSAX U 2a3aX.

Onexrpuueckas uenb. Cuia Toka. DiekTpuueckoe HanpspkeHue. ConpoTuBiIeHNE
MPOBOJIHUKA. YIEJIbHOE COMPOTHUBIICHUE BellecTBAa. 3akoH Oma s ydacTKa Iemu.
[TocnenoBarenbHOE U MapalieIbHOE COSUHEHHE TPOBOJHUKOB.

PaboTa 1 MOIITHOCTB ANIEKTPUUIECKOTO TOKA. 3axoH /picoyisi—/Ienya. Dnekmpuyeckue yenu
u nompebumenu 31eKmpuieckotl duepeuu 6 bvimy. Kopomroe zamvixanue.

[TocTrosinHbie MarHuThl. B3aumoieficTBUE MOCTOSTHHBIX MAaTHUTOB. MazHummuoe noe.
Maecnummnoe none 3emnu u e2o 3uauenue 015 xHcusHu Ha 3emne. Onovim Ipcmeoa. Macnumnoe
none snekmpuiecko2o moka. llpumenenue snekmpomazhumos 6 mexHuke. [lericmeue
MASHUMHO20 NOJSl HA NPOBOOHUK C MOKOM. JDIeKmpooguzamenb NOCMOSHHO20 MOKA.
Hcnonvzosanue anekmpoosuecameneti 8 mexHU4eCKUXx yCmpoucmeax u Ha mpaucnopme.

Onvimer @apaoes. Aenenue snekmpomazhummuot unoykyuu. Ilpasuno Jlenya.
Dnexkmpocernepamop. Cnocobbl nomyyeHus 21eKmpuyecKkoll sHepeun. IASKTPOCTAHIINH Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

1. DneKTpu3anus Ted.

2. JIBa posa aneKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.

3. YCTpOoUCTBO U IEHCTBHE 3IEKTPOCKOIIA.

4. DneKTpocTaTUUeCKast UHIYKIIMS.

S. 3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.

6. [TpOoBOAHMKY U TUDIIEKTPUKH.

7. MonenvpoBaHU€e CUIIOBBIX JIMHUHI 2JIEKTPUUECKOTO TOJIS.

8. M cTOYHUKH IOCTOSTHHOTO TOKA.

9. JleficTBHS DIIEKTPUYECKOTO TOKA.

10. DIIEKTPUUECKHUI TOK B )KUJIKOCTH.

11. ["a30BbIii pazps.

12. W3mepeHue cuibl TOKa aMIepMeTpOM.

13. H3mepeHne 37eKTpUUeCcKOro HapsyKEHUs! BOIIBTMETPOM.

14. Peocrar u mMara3us cOnpOTHBIICHHN.

15. B3aumoseiicTBuE MOCTOSIHHBIX MarHUTOB.

16. MonennpoBanue HEBO3MOKHOCTH Pa3AeiI€HUs MOJICOB MarHUTA.

17. MonennpoBaHue MarHUTHBIX MOJIEH TOCTOSHHBIX MarHUTOB.

18. OmneIT OpcTena.

19. MarautHoe 1oJie Toka. DJEKTPOMAarHuT.

20. JleticTBe MarHUTHOTO TIOJISI HA IPOBOJIHUK C TOKOM.

21. DNeKTpOABUTaTEIh OCTOSIHHOTO TOKA.

22. HccnenoBanue ABJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

23. Oneitel @apagnes.

24, 3aBUCHUMOCTb HAIIPaBJIIEHUS HMHAYKLIHUOHHOIO TOKAa OT YCIOBUH €ro
BO3HHUKHOBEHUS.

25. DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopuusie pabomot u onvimel.
1. OnpiTel 1O HAOMIOACHUIO BJEKTpU3ALMM Tl UWHAYKIUEH U TpHU
CONPUKOCHOBEHHH.



HccnenoBanue AeHCTBUS 3JCKTPHUYCSCKOTO MOJISI HA MPOBOTHUKH U TUDJICKTPUKH.
COopka u mpoBepka pabOoTHI MEKTPUIESCKON IIENH MOCTOSIHHOTO TOKA.
W3mepenue U perympoBaHue CUJIbI TOKA.

W3mepenne U peryaupoBaHue HaIPsKCHUS.

o gk wn

Hccneoosanue 3asucumocmu  Cuibl moka, u()yu/;ezo uyepes pesucmop, om
conpomuelerus pesucmopa U HanpAdNCeHusl Ha pe3ucmope.

7. Onvimpl, OemMoHCmpupylowue 3a8UCUMOCMb INEKMPULECKO20 CONPOMUBTEHUS
NPOBOOHUKA OM €20 ONIUHbL, NIOWAOU NONEPEYHO20 CeYeHUsl U Mamepuand.

8. Ilposepka npasuna clodxcenus HANPANCEHUl NpU NOCIe008aMeENbHOM COeOUHEHUU
08YX pe3Ucmopos.

9. IIposepka npasuia 0715 CUIbl MOKA NPU NAPATLLENbHOM COCOUHEHUU PE3UCTOPOS.

10. Ornpenenenne padoThI AIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PEe3UCTop.

11. Ornpezenienre MOITHOCTH JIEKTPUUYECKOTO TOKA, BBIACIIIEMON Ha PE3UCTOPE.

12. HccnenoBanne 3aBUCUMOCTH  CHJIBI  TOKA, HWIYIIETO Yepe3 JIaMIIOYKy, OT
HaIpsKEHUS Ha HEel.

13. Onpenenenne KII/] narpesarensi.

14. HccnenoBanue MarHUTHOTO B3aUMOJIEHCTBHSI IOCTOSIHHBIX MArHUTOB.

15. W3ydyeHre MarHUTHOTO MOJS MOCTOSIHHBIX MAarHUTOB IPU HUX OObEIUHEHUH U
pa3JeNeHun.

16. HccnenoBanue qeiCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnpIThI, 1EMOHCTPUPYIOLIUE 3aBUCHUMOCTb CHJIBI B3aMMOJEWUCTBUS KaTYIIKU C
TOKOM M MarHuTa OT CHJIbI TOKA U HAIIPABJIEHUS TOKA B KaTyIIIKE.

18. N3y4eHne nefcTBHUsI MArHUTHOTO MOJI HA IIPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue padboTsl JEKTPOIBUTATENS.

20. N3mepenue KIIJI anexTpoaBurarenbHoOl yCTaHOBKH.

21. OnelTbl 1O MCCIEAOBAHHUIO  SIBJICHUS  DJIEKTPOMATHUTHOW  WHAYKLUU:

UCCJIEJOBaHNE N3MEHEHUI 3HAYEHUS U HallpaBJIEHUs] MHAYKLIIHOHHOTO TOKa.

9 KJIACC

Paspnen 8. Mexanuyeckue siBJICHUA.

Mexannueckoe naBumxkeHHe. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh
MEXaHUYECKOTO JIBM)KEHMs. PaBHOMepHOe NpsIMOJIMHEWHOE JBHXKEeHHe. Hepasnomephoe
npamoaunelnoe osudxcenue. CPeoHSISI U MSHOBEHHAA CKOPOCMb Mend Npu HepaeHOMEPHOM
osuodicenuu. Yckopenue. Pasnoyckopennoe npamonunetinoe ogudicenue. CBOOOAHOE MasieHUE.
Onvimul 'anunes. Jluneiinas u yenosas ckopocmu. Llenmpocmpemumensvroe yckopenue. 11epBbiit
3akoH Hprorona. Bropo#t 3akon Hetortona. Tperuit 3akon HwroTona. /lpunyun cynepnosuyuu
cun. Cuna ynpyzocmu. 3axon I'yvka. Cuna mpenus: cuia mpeHus CKOIbICEHUs, CUNa MpeHus
nokos, opyaue 6uovl mpenus. Cuia TSKECTH U 3aKOH BCEMHUPHOIO TATOTEHHUS. YCKOpEHHe
cBoOonmHOTO TmaneHus. Jleuscenue naanem e6okpye Coanya (MC). Ilepsas rocmuueckas
ckopocms. Hegecomocmv u nepecpysxku. PaBHOBecMe MaTepHaibHON TOUKH. Ab6conromuo
meépodoe meno. Pasnosecue meépooeo mena c 3axpeniéHHol ocvio epaujeHuss. MOMEHT CHITBI.
Lenmp maxcecmu. Umnynesc tena. Mzmenenue umnynvca. Mmnynvce cunvi. 3aKOH COXpaHEHUS
umnynbca. PeaktuBHoe nsmxenue (MC). Mexanudeckas pabora u MomHocTh. Pabora cun
TSOKECTH, ynpyeocmu, mpenus. Ceasb suepeuu u pabomul. lloTeHIMaNbHas SHEpPrus Tena,
MOJHATOrO HAJ IOBEPXHOCTBIO 3eMIH. [lomenyuanvHas >Hepeus Ccocamou  NPYICUHBL.
Kunernueckas sueprus. Teopema o kunemuyeckou 3xHepauu. 3aKOH COXPAHEHHUSI MEXaHUYECKOM
SHEPIUH.



Jlemoncmpayuu

1.  HabnroneHne MexaHHYECKOTO JIBIKEHUS TeJIa OTHOCUTEIBLHO Pa3HBIX TEN OTCUETA.

2. CpaBHeHHeE IyTeH U TPAGKTOPHIA ABMYKEHHUS OHOTO U TOTO YK€ TeJIa OTHOCHTEIIHHO
pa3HBIX TeJl OTCUETA.

3. HM3mepeHue cKOpOCTH U YCKOPEHUS MPSIMOIMHEHHOTO JIBHKCHUSI.

4.  HccrnenoBanue NpU3HAKOB PaBHOYCKOPEHHOT'O ABHKEHUS.

5.  HaOnropeHue nBUXKEHUS Tea IO OKPYKHOCTH.

6. HaOmroneHue MexaHMYECKMX SIBICHUH, MPOUCXOMALIMX B CHCTEME OTCUETa
«Tenexkay» pu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIbHO KaOMHETa (PU3UKH.

7.  3aBHCHUMOCTb YCKOPEHHS TeJla OT MAcChl TeJla U IEUCTBYIOIIEH HA HETO CUJIbI.

8.  HaGmronenue paBeHCTBa CUJI TP B3aUMOJICHCTBUU TeEIL.

9. H3meHenwue Beca Tela MPH YCKOPECHHOM JIBIKECHHH.

10. TIlepemaya ummysnbca Mpu B3aUMOICHCTBUU TeEIL.

11. TIlpeoGpa3oBaHus SHEPIUU IPU B3aUMOAECHCTBUU TEN.

12. CoxpaHeHue uMnysibca Ipu HEYIPYroM B3aUMOIEHCTBUH.

13. CoxpaHeHue uMIysbca MpU aOCOIIOTHO YIIPYroM B3aUMOJICHCTBUM.

14. HaGmroaeHue peaKTHBHOTO JIBHIKECHUSI.

15. CoxpaHeHnue MEXaHUYECKON YHEPTUU TIPU CBOOOHOM Ma/ICHUH.

16. CoxpaHeHue MEXaHWYECKOH SHEPrHMH NPU JBWKCHHU Tela IMOJ JCHCTBHEM
NPY>KHHBI.

Dponmanvhsie 1abopamopvle padomul U ONbIMbL

1. Koncmpyuposanue mpaxma 0 pazeona u OanbHeuule20 pagHOMEPHO20 OBUNCCHUSL
WApUKa Ui menexicKu.

2. OnpeneneHue cpeiHel CKOPOCTH CKOJbKEHHS OpyCKa MM IBM)KEHHUS IIAPUKa 110
HAKJIOHHOH IUIOCKOCTH.

3. OmnpeneneHue yCKOpeHUs TejIa IpU paBHOYCKOPEHHOM JBHKEHUH 10 HAKJIOHHOM
IJIOCKOCTH.

4. VccnenoBaHue 3aBHCHUMOCTH IIYTH OT BpPEMEHU IPU PABHOYCKOPEHHOM
JIBIDKEHUHM 0€3 HayabHOU CKOPOCTH.

5.  HccnenoBaHue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT CHIIbI HOPMAJIbHOTO
JTaBJICHUSI.

6. Omnpenenenue K03 PULIMEeHTa TPEHUS CKOIBKEHHS.

7. OmnpeneneHue KECTKOCTU MPYKHUHBL.

8.  Omnpenenenue paboThl CUIIBI TPEHUS NMPU PABHOMEPHOM JBMXKEHUH Teja 10
TOPU30HTAIbHOM MOBEPXHOCTH.

9. Onpenenennie pabOTHl CWJIBI  YIPYrOCTH TPH TOABEME Tpy3a C

MCIOJIb30BaHNEM HETIOABMKHOTO U MOABMKHOTO 0110K0B. 10. M3ydeHune 3akona

COXpaHEHHUS SHEPTUH.

Pa3nen 9. Mexann4yeckue K0J1e0aHUS M BOJIHBI

KonebarenpHoe nemxeHne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHU: TIEPUO]T, YaCTOTa,
amrutyna. Mamemamuueckuii u npyxcunnsli masmuuxu. Ilpespawenue suwepeuu npu
KoJebamenvHoM 0udiceruu. 3aTyxaromnme kojeoanus. BeinykeHHbIe KoneOanws. Pezonanc.
Mexanundeckue BoJHbI. CBOWCTBA MEXaHUYECKUX BOJIH. [Ip00o.ibHble U nonepeutbie GOJHbL.
Jnuna eonnsl u ckopocme e€é pacnpocmpanenus. Mexanuueckue 80Hbl 8 MEEPOOM melte,



ceticmuyeckue goauvl (MC). 3Byk. I pomkocmsv 38yka u evicoma mona. Ompadicenue 38yKa.
HUngppazeyk u ynompaszeyx.
Jlemoncmpayuu
Habmronenue koneGaHmii Tel Mo ACWCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmronenue koneGanuii rpy3a Ha HUTH U HA IPY>KHHE.
Habmoienue BeIHYKIEHHBIX KOJIEOaHH U pe30HaHca.
PacrnipocTpanenue npoaoiabHbIX U MONEPEUHBIX BOJH.
Habmtoienne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacTOTBHI.

S A

AKYCTUYECKHUI PE30HAHC.

Dponmanvhsie 1abOpamopHsvie pabomul U ONbIMbl

1. Omnpenenenve 9acTOTHI U NEpHOJIa KOJeOaHUN MAaTEMAaTUYECKOTO MasTHUKA.

2. OmpeneneHne 4acTOTHI U MEPHOAA KOJIeOaHUI NPYKUHHOTO MasiTHUKA (271eKMPOHHASL
demMoHcmpayus).

3. HccrnenoBanue 3aBUCMMOCTU IEpHOJa KOJNeOaHMI MOABEIIEHHOTO K HUTHU Ipy3a OT
muHbl HUTH. 4.VccienoBaHue 3aBUCUMOCTU IMepHOJa KoleOaHUN MPYKMHHOTO MAasTHHUKA OT
MAacChl Tpy3a (21eKMpPOHHAs 0eMOHCMPAYUS).

5.IIpoBepka HE3aBUCUMOCTU TepuoAa KoieOaHUi rpy3a, MOABEIIEHHOTO K HHUTH, OT
Macchl Tpy3a.

6.0O1BITHI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb IIEpU0/1a KOJIeOaHU! MPYKMHHOTO MasgTHUKA
OT MacChl rpy3a 1 KECTKOCTH MPYKUHBL.

7.3mepenue yckopeHus cBOOOAHOIO NaieHUs (271eKMPOHHAS OeMOHCMPAYUL).

Pa3nea 10. 1eKTpOMAarHuTHOE MOJI€ M JIEKTPOMATHUTHbIC BOJIHBI

DNEKTPOMarHuTHOE MOoJIe. DJIEKTPOMArHUTHBIE BOJHBL. (C6olicmea 31eKmpoMaAcHUMHbLX
eoan. Illkana snexmpomacHumHulx 60aH. Hcnonvsosanue 31eKMPOMASHUMHBIX GOIH  OJiA
comoeol c6A3u. IEKTpOMarHuTHas npupona ceera. CkopocTh cBeTa. BoiHOBBIE CBOMCTBA
CBeTa.

Jlemoncmpayuu

1. CaolicTBa 3JI€KTPOMarHUTHBIX BOJIH.

2. BoJsiHOBBIE CBOMCTBA CBETA.

Dponmanvrsie 1ab0pamopHsvie pabomvl U ONbINMbL

1. /3y4eHue CBOMCTB 3JI€KTPOMAarHUTHBIX BOJH C IIOMOIIbIO MOOUIIBHOTO TeedoHa.

Pa3znea 11. CBeroBLIe IBJICHHUS.

JlyueBas mozenb cBera. VMcrounuku cBera. /Ipsamonuneiinoe pacnpocmpanenue ceéema.
3ammenusa Coanya u Jlynvi. OTpaxkenue cBeta. [lnockoe 3epkano. 3akon ompadsicenusi ceema.
[Ipenomnenue cBeta. 3akoH mIpenomiieHUsi cBera. [lonnoe eHympennee ompadiceHue ceema.
Hcnonvzosanue nonnoz2o eHympeHnne2o ompadsiceHus 6 onmudeckux ceéemosooax. Jlunza. Xoj
ayded B nuH3e. Onmuyeckasn cucmema omoannapama, mukpockona u meneckona (MC). I'na3z
Kax onmuyeckas cucmema. brauzopykocme u oanvHoszopkocms. Paznoscenue benoco ceéema 6
cnexkmp. Onvimul Hotomona. Cnodwcenue cnekmpanbHulX YEemos.

Jlemoncmpayuu

1. TIIpsmonuHEHOE pacIpoCTpaHEHUE CBETA.

2.  OrpaxeHue cBera.

3.  Tlonydenue nzo0paxeHHil B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

4.  IlpenomieHue cBerta.



5 OnTHYECKHUI CBETOBOI.

6. Xon myueil B coOuparomiei JuH3e.

7. Xop myuyel B pacCEeUBAIOLIEH JIMH3E.

8 [Tonyuyenue n300pa>keHUit ¢ TOMOILBIO JIMH3.

9.  IIpunuun geiictBus GoroanmnapaTa, MUKPOCKOIIA M TEIECKOIA.

10. Mopzens riasa.

11. PaznoxeHue 6e10r0 CBETa B CIEKTP.

12. Tlony4enue Genoro cBeTa MpH CIOKEHUU CBETA Pa3HBIX IIBETOB.

Dponmanvhvle 1adoOpamopHvie pabomul u ONbIMbL

1.  HccnenoBanue 3aBUCUMOCTH YIJIa OTPaXKEHHUS CBETOBOTO JIy4a OT YIJ1a aJCHHSL.

2.  Mzyuenme xapakTepUCTHUK U300paKEHUS MPEIMETA B INIOCKOM 3epKaJie.

3.  HccnemoBanme 3aBUCHMOCTH YTJa TPEIOMIICHHS CBETOBOTO JIyda OT yIJia
NaJIeHUs] Ha TPAHUIE «BO3TYX—CTEKIIO.

4.  TlomyueHue N300paXKEHHIA C TOMOIIBIO COOUPAIOIICH JIMH3BI.

5. Onpenenenrie  (HOKYCHOTO PaCCTOSIHHS M OIITHYECKOW CUITBI COOMPAFOIICH JIMH3bI
(31eKMPOHHASL OEMOHCIMPAYUSL).

6.  ONBITHI 1O PA3JIOKEHHUIO OETIOT0 CBETA B CIIEKTP (2/1eKMPOHHASL OeMOHCMPAYUS).

7. OmnbITHI IO BOCIPHSTHIO IIBETA MPEIMETOB ITPU UX HAOIIOICHUH Yepe3 IIBETOBBIC
(UIBTPBIL.

Pa3zgen 12. KBanToBbIe ABJICHUS.

Onwvimul Pezepghopoa v inanetapHas Moziesnb aroma. Monens aroma bopa. Hcenyckanue u
noanowerue ceema amomom. Keanmoi. PainoakTMBHOCTb. Anbgha-, bema- u eamma-uznyyeHus.
Crpoenue atoMHOTO sipa. Hyknonnas modens amomuozo saopa. Hzomonwl. Paouoakmusnvie
npeepawjenus. Ilepuoo nomypacnada amommuvix s0ep. SlnaepHble peakiuH. 3aKOHBI
COXpaHEHHsI 3apsIOBOTO M MAacCOBOTO 4HMceN. Peaxyuu cunmesa u OeneHus sioep.

Ucmounuxu snepeuu Connyau  36é30 (MC). Snepnas sHepretuka. /[leiicmeus
PAOUOAKMUBHBLX U3TYUeHUll Ha dcusble opeanuzmbl (MC).

Jlemoncmpayuu
CrniexTpbl U3ITy4eHHUs U TTOTJIONIECHHUS.

CriexTpbl pa3InYHbIX Ta30B.

CrnexTp Bogopo/a.

Habmtonenue TpexoB B kamepe Buibcona.
Pabora cuérunka MOHU3UPYIOMIUX H3ITyICHUI.

ok wdpE

Perucrparus u3mydeHUs TPUPOTHBIX MUHEPATIOB U MPOTYKTOB.
Dponmanvheie 1aboOpamopHsvie pabomul u ONbIMbL
1. HccrnenoBaHue TPEKOB: M3MEpEHHE SHEPT X YaCTHIIHI 110 TOPMO3HOMY ITYTH (TTO
dotorpadusam) (31ekmponHas 0eMOHCMpayus).
2.  H3mepenue pasmoakTUBHOTO (hOHA (21€KMPOHHAS OEMOHCMPAYUSL).

IToBTOpPHTEIBLHO-000011IAKO LN MOLYIb.

[ToBTOpUTENEHO-0000IIAOIINI MOLYIb MpEAHA3HAYEeH Ui CHUCTEMaTU3alud U
0000111eHHs IPEIMETHOTO COJIEP>KaHNUS U OIIbITa AESITEIIbHOCTH, TPUOOPETEHHOTO IPU U3y4EHUH
Bcero Kypca Gpusuku. [lpu nzyueHnn 1aHHOro MOJYJIsl peasn3yrTCsl U CHCTEMAaTU3HPYIOTCS
BUJBI JESITEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIeYMBAETCS AOCTHKEHHE MPEAMETHBIX U



METaNnpeMETHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4YeHHs, (OPMUPYETCS €CTECTBEHHO-HAayudHas
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICJIOBAHUS SIBJICHUW MPHUPOABI U TEXHUKH,
OBJIAJICHUE YMEHUSMHU OOBSCHATh (U3UYECKUE SIBJICHHS, MPUMCHSS TOJyYCHHBIC 3HAHMUS,
pemath 3agadd, B TOM UYHCJIEC KAYeCTBEHHBIC M OKCIEpUMEHTANIbHBIC. [IpHHIMIHMATHEHO
JeSITebHOCTHBIN XapakTep NaHHOTO pasjenia peamu3yercs 3a Cc4E€T TOro, 4TOo YdJaliuecs
BBITOJIHSIOT 33JJaHMs], B KOTOPBIX UM MpeJiaraeTcs:

HAa OCHOBE IMOJIYYCHHBIX 3HAHUH Pacro3HABATh U HAYYHO OOBSICHATH (DU3HUECKUE SBICHUS
B OKpYXKarollel MPpUpo/ie U MOBCEIHEBHOI JKU3HH;

HCII0JIB30BaTh HAYYHBIC METOJAbI MCCICIOBAHUSA (1)I/IBI/I‘IGCKI/IX ﬂBHeHHfI, B TOM YHCJIC IJIA
IMPOBCPKHU T'UITOTE3 U MMOJTYUCHUSA TCOPCTUICCKUX BBIBOOOB;

00BACHATH HAayYYHBIC OCHOBBI Hanboee BaKHBIX I[OCTPI)KGHPIIZ COBPCMCHHBIX TCXHOHOFHﬁ,
HaImpuMmep, MpakTUICCKOro UCIoJIb30BaHuA Pa3JIMYHbIX UCTOYHUKOB SHCPIruh Ha OCHOBEC 3aKOHA
MMpEBPaAICHUA U COXPAHCHUA BCCX M3BCCTHBIX BUIOB OHCPI'UH.

IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPE/IMETA
JInuHOCTHBIE pPe3yabTAThI
B pe3ynbraTe u3yueHus: Gpu3MKU Ha ypOBHE OCHOBHOTO O0OIIEr0 00pa30BaHUs Y 00YyUaroIerocs
OyayT chOpPMUPOBAHBI CIICAYIONINE JIMYHOCTHBIC PE3YJIbTAThI B YACTH

1) MATPUOTHIECCKOI'O BOCIIUTAHUSA:

. HPOSIBIEHUE UHTEpEca K UCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCUICKON (U3NUeCcKOil
HayKH;
. LIEHHOCTHOE OTHOIIIEHHUE K TOCTHKEHUSAM POCCUNCKUX YUEHBIX-(DU3HUKOB;

2) IPAKAAHCKOI0 U TYXOBHO-HPABCTBCHHOI'O BOCIIUTAHUSA

° TOTOBHOCTb K aKTUBHOMY Y4aCTHIO B 06CY)K]1€HI/II/I O6HI€CTB€HHO 3HAYUMBIX U OTUYCCKUX
HpO6HCM, CBA3aHHBIX C MPAKTUYCCKUM ITPUMCHCHUCM ,Z[OCTI/I)KCHI/II\/'I (I)I/BI/IKI/I,
° OCO3HAHHUE BA)KHOCTU MOPAJIbHO-3TUYCCKUX MMPUHIUIIOB B ACATCIIBHOCTHU YYCHOI'O,

3) 3cTeTHYeCKOro BOCTIUTAHUS

° BOCIIPUATHUC 3CTCTUUCCKUX KAUYCCTB (1)H3PI‘I€CKOI>1 HAayKHU: €€ TApMOHUYHOTO IIOCTPOCHUA,
CTPOroCcT, TOYHOCTH, TIAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O MO3HAHUSA:

. OCO3HaHHE HEHHOCTU (U3NYECKON HAYKM KaK MOIIHOIO HHCTPYMEHTA [TO3HAHUS MUDA,
OCHOBBI Pa3BUTHsI TEXHOJIOTH, BaKHEHNIIIEW COCTABIIAIOLIEN KYJIbTYpHI;
. pa3BUTHE HAYYHOH JTF0003HATEIHLHOCTH, HHTEPECA K UCCIIeI0BATEIbCKON AeSITENIbHOCTH;

5) popmupoBaHus KyJbTYPHI 310POBbSI H IMOLHMOHAJIBLHOIO 0JIATONOTYYHS:

. OCO3HaHHE [IEHHOCTH 0€301MacHOr0 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MUpE, BAXKHOCTH MPaBHJI 0€30IIaCHOTO MMOBEICHUS Ha TPAHCIIOPTE, HA JI0POTaX, C JICKTPUICCKAM
" TCIIJIOBBIM OGOpyZ[OBaHI/ICM B IOMAIIHUX YCJIIOBUAX;

. c(hopMUPOBAHHOCTH HaBbIKa peIeKCHU, MpU3HAHUE CBOETO MTpaBa Ha OIMKMOKY U TAaKOTO
JKe TpaBa y JPYyroro 4e0BeKa;



6) TPY10BOT0 BOCIIUTAHMS:

. AKTUBHOE yYacTHE B PEIICHUH MTPAKTUYECKHX 33/1a4 (B paMKax CeMbH, 00pa30BaTeIbHOI
OpraHu3aly, ropoJia, Kpas) TEXHOJIOTHYECKOH U COIMaIbHOM HallpaBIeHHOCTH, TPEOYIOIUX B
TOM 4HcIe U GU3NIECKUX 3HAHUM;

. MHTEpPEC K MPAKTUUYECKOMY U3YUYEHHIO MPOodecCcHil, CBI3aHHBIX ¢ (PU3HKOIA;

7) IKOJI0rH4eCcKOro BOCIIMTAHMS:

. OpHUEHTAIUS Ha IPUMEHEHNEe (PU3UUECKUX 3HAHUH [T pEeIIeHHs 3aa4 B 00JIaCTH
OKPY’KaIOIIIECH Cpeibl, IJITAHUPOBAHUS ITOCTYITKOB M OIEHKH MX BO3MOJKHBIX ITOCJICACTBUI JIIsI
OKpYKarollEeH Cpeibl;

. 0CO3HaHHE II100aILHOr0 XapaKTepa 5KOJIOIrH4CCKHUX HpO6J’I€M n HYTeﬁ HUX pCHICHUS,

8) axanTanuu K H3MEHSIOIMMCH YCJIOBUAM COLHUAIBHON U MPUPOAHOH CPe/bl:

. HOTpeOHOCTh BO B3aUMOJICHCTBUU MPH BBIIOJHEHUHU MCCIEIOBAHUMN U IPOCKTOB
(¢u3HYECKOM HAIIPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JAPYTHUX;

. MOBBIILICHUE YPOBHS CBOCH KOMIIETEHTHOCTH 4€pe3 NPAKTUUECKYIO NEATEIBHOCTD;

. noTpeOHOCTh B JOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4KCiIe (POPMYITUPOBATH UICH,
HOHATUS, TUIIOTE3bI O (PU3NYECKUX 00BEKTaX U SIBJICHUSX;

. 0co3HaHHE Ae(PUINTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JacTH (PU3UKH;
. IUTAHUPOBAHHUE CBOETO PAa3BUTHUSA B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUM;

. CTpEMJICHHE aHAIU3UPOBATh U BBIABIIATH B3aUMOCBS3H PUPObI, OOIIECTBA U
HKOHOMHKH, B TOM YHCJIE C UCIOJIb30BaHUEM (U3NUECKUX 3HAHUM;

. OIICHKA CBOUX JCWCTBUM C YUETOM BIIMSHUSA HA OKPYKAIOIIYIO CPEAY, BOZMOKHBIX

r100aJIbHBIX MOCJIEICTBUM.
MeTanpe)IMeTm,le PE3yabTaThl

B pe3synbrare ocBOeHUS TpOrpaMmbl 1o (GU3UKE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus y
oOyuarotierocst 0yayT chopMUpPOBaHBI MeTanpeIMeTHbIe Pe3yJibTaThbl, BKIIIOUAIOIIUE
MMO3HAaBaTCJIbHBIC YHUBCPCAJIBbHBIC y‘-I€6HBI€ )IeI>'ICTBI/I${, KOMMYHUKATHBHBIC YHUBEPCAJIbHEBIC
yueOHbIe AeMCTBUSI, PETYISATUBHBIE YHUBEPCATbHBIE YUeOHBIC JEHCTBUS.

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eCTBUS
Ba3zoBble jornyeckue qeiicTBud:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC TIPU3HAKNA O0BEKTOB (SIBICHHA);

yYCTAaHABJIMBATh CYNICCTBEHHBIH MpPHU3HAK KIACCH(HUKAIIMKA, OCHOBAHHS Ui OO0OOUICHHS W
CpaBHEHWS,

BBISBIISATh 3aKOHOMEPHOCTH U TPOTHUBOpPEUMs B paccMaTpuBaeMbIX (akTaX, ITaHHBIX U
HaOJIOICHUAX, OTHOCSALIMXCS K (PU3HMUECKUM SBIICHHSIM;

BBISIBIISITH TTPUYMHHO-CJICICTBEHHBIE CBSI3U TPH M3YYCHUU (DU3MUYECKUX SIBICHWHA W TPOIIECCOB,
JIeNIaTh BBIBOJIBI C MCIIOJIb30BAaHUEM JIIYKTUBHBIX U UHAYKTUBHBIX YMO3aKIIOUEHHH, BBIIBUTATh
THITOTE3BI O B3aUMOCBSI35X (DU3NYCCKUX BEIUYNH;

CaMOCTOSITENIFHO BBIOMpPATh CIOCOO pemieHus y4yeOHOM (u3ndeckol 3amaun (CpaBHEHHE
HECKOJIbKMX BapHaHTOB pEIICHUs, BHIOOp Haubolee MOIXOISAIIEIO ¢ y4ETOM CaMOCTOSTEIbHO
BBIJICTICHHBIX KPHUTEPHUEB).

Ba3oBrble ucciaenoBareJLCKue AelCTBHSA.



MCII0JIb30BaTh BOIPOCHI KaK MCCIIEN0BATENIbCKIII MHCTPYMEHT ITO3HAHHUS;

IPOBOAUTH IO CaMOCTOATEIBHO COCTABJIEHHOMY TIUIaHY OIBIT, HECIOXHBIA (U3NUECKUN
9KCIIEPUMEHT, HEOOJIbIIIOE HCcCe0BaHne (PU3UNUECKOTO SIBICHUS,

OLICHMBaTh HA TMPUMEHMMOCTh U JIOCTOBEpHOCTh HMH(OpMAIUIO, TMOJYyYECHHYI0 B XOJe
MCCJIEJOBAHMSI UJIU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OpMYyIUPOBaTh O000OIIEHUS M BBIBOABI IO pe3yJbTaTaM MPOBEAEHHOIO
HaOJII0/ICHUS, OIBITA, UCCIICIOBAHMUS,

IPOTHO3UPOBATh BO3MOXKHOE JalibHEiIIee pa3BuUTHE (U3NUYECKUX IPOIECCOB, a TaKKe
BBIJIBUTATH TPEATIONIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ unopmanmeii:

NPUMEHSTH Pa3InYHbIE METOJbl, HHCTPYMEHTHI U 3aIllPOCHl IPU TOMCKE B 0TOOpe MH(pOpMaIUH
WM JaHHBIX ¢ yYETOM MPEIIIOKESHHON yueOHOH pu3mueckoii 3a1auu;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MHPOPMALHUIO PA3IUYHBIX BHJIOB U
(bopM npencTaBIeHUS;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTHUMANbHYIO (opMy mpencraBieHuss UWHPOpMANUU |
WUTIOCTPUPOBATh pelIaeMble 3a7aul HECIOXHBIMU CXEMaMH, JAUarpaMMaMiy, UHOW rpadukoi u
UX KOMOUHAIUSIMU.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

B X0 OOCYXICHHS Y4eOHOro Mmarepuasa, pe3yibTaToB JIAOOPAaTOPHBIX pabOT M MPOEKTOB
3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKAaeMOW TeMbl M BBICKA3bIBATh HJIEH, HAIlCIEHHBIC Ha
pelIeHue 3a1auu 1 moaaepKanne 01aroKenaTelbHOCTH OOIIEHS,

COTIOCTABJISITh CBOM CYXJACHUS C CYXACHUSIMH IPYTMX YYaCTHHKOB JUanora, oOHapyXuBaTh
pa3ianure U CXOJICTBO MO3UIINN;

BBIPpAXKAaThb CBOIO TOYKY 3PCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX;

nyOJIMYHO NPEACTABIATh PE3YNbTaThl BBIMOJIHEHHOTO (DU3MYECKOro ombiTa (IKCHEPUMEHTA,
WCCJIEIOBAHMS, IPOEKTA);

MOHMMATh W WCMOJb30BaTh MPEUMYINECTBA KOMAHIHOM M WHIANBUAYyAJIbHON pabOThl MpHU
pelIeHuH KOHKPETHON (PU3NYECKON MPOOIEMBI;

MNPpUHHUMATL LCIIN COBMECTHOU ACATCIIBHOCTU, OPraHU30BLIBATH HCﬁCTBI/IfI mo eé JOCTUXKXCHUIO:
pacrpenenaTb poyii, 0OCYXAaTh MPOIECCHl W PE3ylbTaThl COBMECTHOM pPabOThI, 0000mIaTh
MHEHUS HECKOJIbKHX JIFOJICH;

BBITIOJTHATE CBOKO YacTh PabOTHI, JOCTUTAs] KAYECTBEHHOT'O Pe3yJibTaTa 10 CBOEMY HaIPaBIICHUIO
¥ KOOPAMHUPYS CBOU JICUCTBUS C APYTUMHU YUJICHAMH KOMAaH/IbI,

OLICHMBAaTh KayeCTBO CBOEro BKJaJa B OOUIMI MPOAYKT IO KPHUTEPHUSAM, CaAMOCTOSTEIHBHO
c(OpMyJIMPOBAHHBIM YYAaCTHUKAMH B3aUMOJIEHCTBUSI.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

BBISIBJISITH TPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYyallUsAX, TPEOYIOIIUX HJs pPEelIeHUs
bu3MYECKUX 3HAHMIA,

OpUEHTUPOBATHCSA B PA3NUYHBIX IMOAXO0JAX MPHUHATHUS pEUIeHUH (MHIWBUIYaJbHOE, MPUHSATHE
pEIIeHUs B TPYyIIe, IPUHATHE PEIISHUN TPYIION);

CaMOCTOATCIIBHO COCTABJIATH aJITOPUTM PCIICHUA (I)HBH‘IGCKOP'I 3ala4yy UJIN IJIaHa UCCIICIO0BaHUA
C Yyu€TOM WMEIOMIMXCS PECYpCOB H COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh
npeJiaraeMble BapHaHThI PEIIeHHUI;



JenaTh BEIOOpP U OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.
CaMOKOHTPOJIb, SMOLMOHAIBHBIH HHTEJIEKT:

JIaBaTh aJICKBATHYIO OLICHKY CUTYAllMH U MPEeIaraTh MJjaH €€ U3MEHECHHS;

OOBSACHATH MPUYUHBI TOCTHXKEHUS (HEAOCTHUKEHHS) Pe3y/IbTaTOB JI€ATEIbHOCTH, aBaTh OLEHKY
NPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JAEATENBHOCTb (B TOM 4YHCIE B XOJ BBINOJHEHHUS (PU3NIECKOTO
UCCIICIOBAaHUS WM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHMBIIUXCS CHUTYAIHi,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JIPYroro 4ejioBeKa B XOJE CIOpa WM AUCKYCCHU Ha HAaydyHYIO TEMY,
MIOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY JPYroro;

IpU3HaBaTh CBOE IPaBO Ha OMIMOKY NP pelIeHUH (PU3MUYECKUX 3a/1a4 WU B YTBEP)KICHUIX Ha
Hay4yHbIE€ TEMBI U TAKOE € MPABO JIPYroro.

TABJINIIA 1

Kon [TpoBepsiembie TpeOOBaHMS K METAIPEAMETHBIM PE3yJIbTaTaM OCBOCHHS OCHOBHOMN
00pa30oBaTeIbHONW MIPOrpaMMbl OCHOBHOT'O 0011eTr0 00pa30BaHus

1 ITo3naBarenbubie YV ][]

1.1 Bba3oBrle 1oruueckue neMcTBUS

1.11 BbIsBISATE M XapakTeprU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUI)

1.1.2 YcTaHaBnMBaTh CyIIECTBEHHBIN MPU3HAK KIAcCU(UKAIIMN, OCHOBAHUS 7151 0000IIeHUS

Y CpaBHEHUS, KpUTEPUHU IIPOBOAUMOIO aHAJIN3a

113 C yuéToM NpeanoKeHHOM 3a1a4u BISBIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B
paccMaTpuBaeMbIX (DakTax, JAHHBIX U HAOJIIOACHUSX; IpeularaTb KpUTEPUN A1
BBISIBJICHUSI 3aKOHOMEPHOCTEH U MPOTUBOPEYUI; BBISBISTH JeDUIUT UHPOPMALIHH,
JTAaHHBIX, HEOOXOMMBIX JJISl peIIeHUs IOCTABJICHHOM 3a/1aun

114 Br1sgBasaTh MPUYNHHO-CIICACTBCHHBIC CBA3U IIPU U3YYCHUU SIBIICHUH 1 IMponIecCcoB

1.15 [enats BBIBOJIBI C HCIIOJIB30BAaHUEM JEAYKTUBHBIX U MHIYKTUBHBIX YMO3aKJIFOUEHUH,
YMO3aKJIIOUEeHHUH 110 aHaJIO0Tuu, GOPMYJIMPOBATh TUIOTE3bI O B3aUMOCBS35AX

1.1.6 CamocTosTeTsHO BRIOUpaATh CIIOCO0 pelieHus y9eOHO! 3a/1auu (CpaBHUBATD
HECKOJIbKO BApUAHTOB PEIIEHUs, BRIOUPATh HauOoIee MOAXOAAIIUN ¢ yIETOM
CaMOCTOSITEIIbHO BBIJICIICHHBIX KPUTEPHEB)

1.2 ba3oBbie nccnenoBaTennLCcKue eHCTBUS

1.2.1 [TpoBOAMTH 1O CAMOCTOATEIHHO COCTABIIEHHOMY TUIaHY OMBIT, HECIOKHBIN
AKCTIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBICHUIO OCOOCHHOCTEH 00hEKTa
W3YYEHUS, TPUUUHHO- CIIEJICTBEHHBIX CBSI3€U U 3aBUCUMOCTEH 0OBEKTOB MEXYy COO0M

1.2.2 OneHuBaTh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh HH(POPMALINIO, TIOTYUYEHHYIO B X0/1€
UCCIIeIOBaHMs (IKCIIEPUMEHTA)
1.2.3 CamocrosTenbHO POpPMYIHPOBATH OOOOIIEHHS U BBIBO/IBI:

10 pe3yJbTaTaM MPOBEAEHHOTO HAOIIOICHHUS, OIBITA, UCCIICIOBAHUS, BIAIETh
HHCTPYMCHTAMHU OLICHKU JOCTOBCPHOCTHU IMOJTYYCHHBIX BBIBOAOB U 0606H1€Hﬂﬁ

124 [Iporuo3upoBaTh BO3MOXKHOE JaJIbHEHIIIEE pa3BUTHE TPOIECCOB, COOBITUH U MX
MOCJICACTBHA B aHAJIOTUYHBIX WK CXOAHBIX CUTYyAllUAX, BBIIBUTATH IPCAIIOJIOKCHUSA
00 MX pa3BUTHU B HOBBIX YCIOBHSIX M KOHTEKCTAaX
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2.1.2

2.1.3

2.14

2.2

Hcrnonbs30BaTh BONPOCH! KAK UCCIIEI0BATEIbLCKUI MHCTPYMEHT IIO3HAHNS,
bopMyITUpPOBaTh BONPOCHL, (PUKCHPYIOIINUE PA3PhIB MEXK]Y PEATHHBIM U JKeIaTeIbHBIM
COCTOSIHHEM CUTYaIlH, 00BEKTa, CAMOCTOSTEIILHO YCTAHABIMBATH HCKOMOE U JAHHOE,
dbopMHpOBaTH TUIIOTE3Y 00 UCTHHHOCTH COOCTBEHHBIX CY)KICHUU U CY)KICHUN APYTHX,
apryMEHTHPOBATh CBOKO MO3UIIHIO, MHCHHE

Pabora ¢ unpopmanueit

[TpuMeHSTH pa3nuYHbIe METO/Ibl, HHCTPYMEHTHI U 3aIPOCHI IIPH MOKCKE U 0TOOpE
MH()OPMAIMU WM TAaHHBIX U3 HCTOYHUKOB C Y4ETOM MPEIOKEHHON y4eOHOH 3a1aun
Y 3aJaHHBIX KPUTEPUEB

Br16upaTh, aHaIM3upoOBaTh, CUCTEMAaTU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO
Pa3IMYHBIX BUJOB U (DOPM MPEICTABICHIS; HAXOAUTh CXOIHBIC apPTyMEHTHI
(moATBepKAAIOIINE WIH OMPOBEPralOLINe OAHY U TY )K€ UCI0, BEPCUIO) B PA3IUYHBIX
WH(OPMAIMOHHBIX HCTOYHUKAX

CaMocToATeNbHO BEIOMPATh ONITUMANIbHYIO (hOpMY MIpEACTaBIeHHS HH(POPMALIUU U
WUTIOCTPUPOBATH PEIlaeMble 33/1a41 HECTIOKHBIMU CXEMaMH, THarpaMMaMu, HHON
rpaduKoi U X KOMOMHALIUAMU

OnennBath HaIEKHOCTh MHPOPMALIUH 110 KPUTEPHUSIM, MTPEIOKEHHBIM
He1arornyeckuM paboTHUKOM UM C(HOPMYIMPOBAHHBIM CaMOCTOSATEIBHO

O hekTuBHO 3a1I0MUHATH U CUCTEMATU3UPOBATH HHPOPMALIHIO
KommynukatusHsie VY /|
Obenue

BBIpa)KaTb cebs (CBOIO TOYKY 3p€HI/I$I) B YCTHBIX U TUCbMCHHBIX TCKCTAX

B xozxe auanora u (MaM) AUCKYCCHUHU 3a7aBaTh BONPOCHI MO CYILIECTBY 00CYXkK1aeMOi
TEMBbI U BbICKA3bIBaTh UJI€U, HAIIEJIEHHBIE HA PELICHHE 3a/1a4l U MOIep KaHne
0J1ar0XKeNnaTeNIbHOCTH OOIIEHUS; CONIOCTABIISATh CBOU CY)KJICHHS C CYXKJIECHUSIMH JPYTUX
YYaCTHUKOB JHaiora, 0OHapy>KUBATh pa3iINyuue U CXOACTBO MO3UIHM

[Ty0nruHO NpeAcTaBIATh PE3yIbTaThl BBINOIHEHHOIO OMbITa (IKCIIEPUMEHTA,
UCCIIEIOBaHMs, TIPOEKTA);

CaMOCTOSITENILHO BBIOUPATh (hOpMAT BBICTYIUIEHUS C yUETOM 3aJ]1ad MPE3EHTALUU U
0COOEHHOCTEH ayTUTOPUU U B COOTBETCTBUU C HUM COCTABJIATh YCTHBIE U MMCbMEHHbBIE
TEKCThI C UCIOJIb30BAHNEM WILTIOCTPATUBHBIX MAaTEPUAJIOB

Bocnpunumats u GopMyIupoBaTh CyKJI€HUS, BbIpaXkaTh YMOLIUU B COOTBETCTBUHU C
LEJISIMU M YCIIOBUSMU OOILIEHUS; paclio3HaBaTh HeBepOaJIbHbIE CPEACTBA OOLICHHUS,
MOHMMATh 3HAYEHHUE COIMANIbHBIX 3HAKOB, 3HATh U Paclo3HaBaTh MPEANOCHUIKH
KOH(JIMKTHBIX CUTYAIMH U CMATr4aTh KOH(IUKTHI, BECTU IEPErOBOPHI; TOHUMATh
HaMEpPEHUs APYTUX, MPOSIBIATH YBAKUTEIbHOE OTHOLIEHHE K COOECETHUKY U B
KOPPEeKTHOH (popme hopMyIHpOBATH CBOU BO3PAKEHHUS

CoBMecTHas ACATCIIBHOCTD



2.2.1 [ToHnMaTh 1 UCTIOJIB30BATh MPEUMYIIECTBA KOMAHTHOW M UHIAMBHIyaTbHOH pabOThI
IPY PEUICHUH KOHKPETHOH MpoOiieMbl, 000CHOBBIBATh HEOOXOAMMOCTb TPUMEHEHHS
IpyNIoBbIX (GOPM B3aUMOJICHCTBUS IPU PELIEHUN IIOCTABJICHHOM 3a/1a4M; IPUHUMATh
L[EJIb COBMECTHOM JEATEIIbHOCTH, KOJUIEKTUBHO CTPOUTH AEUCTBUSA 110 €€ JOCTUKECHUIO:
pacrpenesaTh poJid, 10roBapuBaThcs, 00CYXkK1aTh IPOLECC U PE3YJIbTAT COBMECTHOM
paboThI; yMeTh 0000111aTh MHEHHSI HECKOJIBKUX YEJIOBEK, IPOSIBIATH TOTOBHOCTh
PYKOBOJUTb, BBIIOJIHATh IOPYYEHHS, IOJUMHATHCS; INIAHUPOBATH OPTaHU3ALHIO
COBMECTHOH pabOThI, ONPEAEIATH CBOIO POJIb (C yUETOM MPEANIOUTECHUNA 1
BO3MOYKHOCTEH BCEX yYaCTHUKOB B3aUMOJICHCTBUSA), pPACIIPEAEIIATh 3a4a4l MEXKY
YJIeHAMU KOMaH/Ibl, Y4aCTBOBATh B TPYIIOBHIX (hopMax paboThI (00CYXaeHHsI, 0OMEH
MHEHHH, «MO3TOBbIE IUTYPMbI» U UHBIE);

BBINIOJIHATH CBOIO 4aCThb pa6OTbI, AOCTUTI'aTh KAYCCTBCHHOT'O PE3yJIbTaTa 110 CBOEMY
HaIpaBJICHHUIO U KOOPAUHHUPOBATHL CBOU HGIZCTBI/I?I C APpYIruMHU YICHAMHU KOMAaHAbI;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIMN IPOAYKT IO KPUTEPUSIM,
CaMOCTOSITENIbHO C(OPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS; CPAaBHUBATD
pe3ysIbTaThl ¢ UCXOJHON 3ajauell U BKJIAJ KaKJI0T0 YiIeHa KOMaH/bl B JOCTUKEHHE
pe3ybTaTOB, PA3AENIATh Chepy OTBETCTBEHHOCTH U IPOSIBJIATH TOTOBHOCTD K
IIPEIOCTABIIEHUIO OTUYETA MEpE MPYIION

3 Perynsatusaeie VY |
3.1 Camoopranu3zanus
3.1.1 BhIsBaASTE IPOOIEMBI AJ1s PEeLICHUs B )KU3HEHHBIX U YUEOHBIX CUTYAIIHSIX;

CaMOCTOSITENIFHO COCTABIIATh AITOPUTM PEUICHUS 33/1a4H (MIIM €T0 4acTh), BEIOUPATh
crnoco0 perieHus yueOHOH 3aauul ¢ y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBATH MpeIaraéMble BApUAHThI pEICHUN

3.1.2 OpueHTHPOBATHCS B PA3IMYHBIX MTOJIX0AAX MPUHATUS PElIeHUH (MHANBUIYAIbHOE,
INPUHITHE PELLIEHUs B TPYIIE, MPUHATHE PELICHUHN IPyIIo);

COCTABJIATH IUIAH JIEHCTBUH (TJIaH peau3aliii HAMEYEHHOTO aJITOpUTMa PeIeHHs ),
KOPPEKTUPOBATh MPEATIOKEHHBINA aITOPUTM C YUETOM MOJTYUEHHs] HOBBIX 3HAHUN 00
U3y4yaeMoM 00bEKTe; AeaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a peIlleHUe

3.2 CaMOKOHTPOJIh
3.2.1 Bragets criocobamu caMOKOHTPOJIS, CAMOMOTHBAIIUN U pehICKCUU
3.2.2 BHOCHTBH KOPPEKTUBEI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB,

W3MCHHUBIIUXCS CUTYAIlHH, YCTAHOBJICHHBIX OIMMOOK, BOSHUKIIIUX TPYTHOCTCH

3.2.3 JlaBaTh amekBaTHYIO OIICHKY CHUTYaIlUU U TIpeJiaraTh TUIaH €€ N3MEHEHNS,
YUUTBHIBATh KOHTEKCT U MIPEBUIETH TPYTHOCTU, KOTOPBIE MOTYT BOSHHUKHYTH MIPH
pelreHny yueOHOH 3a1auu, aIallTHPOBATh PEIICHUE K MEHSFOIIIMMCS 00CTOSTEIIbCTBAM;
OOBSCHATH MPUYUHBI JOCTHKEHUSI (HEAOCTIXKEHUS) Pe3yIbTaTOB ACSITENLHOCTH, 1aBaTh
OIICHKY TTPHOOPETEHHOMY OITBITY, YMETh HaXOJAWTh MMO3UTUBHOE B MPOM3OIIE/IIICH
CUTYalliH; OIICHUBATh COOTBETCTBUE PE3yIbTaTa U IEJIU YCIOBUSIM

3.3. OMOIUOHAILHBIA HHTEIIEKT

3.3.1 Paznuuath, Ha3bIBaTh U YIPABIATH COOCTBEHHBIMH SMOIMSIMH U SMOIUSIMH JPYTHX;
BBIABJISITh U AHAIM3UPOBATH TPUYUHBI SMOLIUH;
CTaBUTH ce0s HA MECTO JPYTOro YeIoBeKa, MOHUMATh MOTHUBBI
Y HaMepeHUs Apyroro;
PEryIUpoBaTh CIIOCOO BRIPAKECHUS SMOIIHIA



3.4 [Tpunstue ceds u apyrux. OCO3HAHHO OTHOCUTHCS K APYTOMY YEJIOBEKY, €r0 MHEHHIO;
IPU3HABATh CBOE MPaBO Ha OMIMOKY M TaKOE K€ MPaBO JPYroro; IpuHUMATh ce0sl U
IPYTHX, HE OCYXast; OTKPBITOCTh ce0e U JPYTUM; OCO3HABATh HEBO3MOXKHOCTh
KOHTPOJINPOBATh BCE BOKPYT.

Jlis mpoBeZieHHss OCHOBHOT'O T'OCYAApCTBEHHOro 3Kk3aMeHa 1o (usuke (nasnee - OI'D mno
¢u3uKe) ucnoab3yercs nepedeHb (KoAu(pUKaTop) MpOBEpsSEMBbIX TPeOOBaHUN K pe3yiabTaTaM
OCBOCHMSI OCHOBHOW 00pa30BaTEeIbHOM IpOrpaMMbl OCHOBHOIO 0OLIEro oOpa3oBaHMA U
3JIEMEHTOB COACPIKAHUS

[Tposepsiembie Ha OI'D o ¢uszuke TpeOOBaHUS K pe3yIbTaTamMm

OCBOCHHS OCHOBHOM 06paSOBaTeJ'II)HOI71 IIporpaMmMbl OCHOBHOI'O O6H.[€FO O6p330BaHI/IH

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM Pe3yabTaTaM 0a30BOTO YPOBHS OCBOCHHSI
MIPOBEPSEMOr0  |OCHOBHO# 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 001IIeT0 00pa30BaHuUsl HA OCHOBE
TpeOoBaHUs drocC
1 [Tormmanue ponu (GU3HKH B HAYYHOW KapTHHE MUPA; CHOPMUPOBAHHOCTH 0A30BBIX

[pEeCTaBICHUN 0 3aKOHOMEPHOW CBSI3U U IIO3HABAEMOCTHU SIBJICHUM MPHUPOJIBL, O POJIU
DKCIIEpUMEHTa B (M3HMKE, O CHCTEeMOOOpasylome ponu (GU3UKH B PA3BUTHU
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJOIHH, 00 3BOITIONMU (PU3NYECKUX 3HAHUH U UX
pOJIM B LIEJIOCTHON €CTECTBEHHOHAyYHOW KapTHMHE MHUpa, O BKJIAJE POCCUNUCKUX U
3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,




00BsICHEHHUE MPOLIECCOB OKPY>KAIOILIET0 MUPA, PA3BUTHE TEXHUKU U TEXHOJIOTUN

3HaHMS O BUAAX MaTepuu (BELIECTBO U MOJIE), O IBH)KEHUH KaK criocode
CYIIIECTBOBAHMS MaTePUH, 00 aTOMHO-MOJICKYJISIPHON TE€OPUU CTPOSHUS BEIIECTBA, O
(bu3NYECKOI CYIHOCTH SIBICHUN TIPUPOJIbI (MEXaHUYECKUX, TEIIOBBIX,
HJIIEKTPOMATHUTHBIX U KBAHTOBBIX); YMEHUE PA3INYATh SIBJICHUS MO OMKUCAHUIO X
XapaKTEpHBIX CBOMCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE
SIBJICHHE;

YMEHHE Paclo3HaBaTh MPOSIBICHUE U3YYCHHBIX (PU3UYECKUX SBJICHUN B OKPYXKAIOIIEM
MUpE, BBIJIETISIS UX CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKH)

BJIaIleHI/IC OCHOBaMH IIOHSATHIHOTO arrmapara 1 CAMBOJIMYCCKOI'O A3bIKa (1)I/I3I/IKI/I n
HCIIOJIb30BAHUC UX JI PCHICHUA y‘Ie6HI>IX 3ala4; YMCHHUEC XapaKTCPU30BaATb CBOMCTBa
TCII, (1)I/I3I/I‘~I€CKI/IG SABJICHHSA U ITPOLECCHI, UCII0JIb3Ys q)YHZ[aMeHTaJIBHLIe n
OMIITUPHUYCCKHUEC 3aKOHBI

'YMEHHE OIMCEIBATh HU3Y4YCHHBIC CBOMCTBA TEII U (1)I/ISI/I‘I€CKI/IC SABJICHUS, UCITIOJIb3Ys
(1)H3I/IIIGCKI/IC BCIMYHMHBI

BiageHne ocHOBaMH METOJIOB HAYYHOTO MTO3HAHUS € YIETOM COOIOICHNS TIPaBHII
0e30I1acHOro TpyJa:

HaOMo/leHue  (U3WYECKUX  SIBJICHUN:  yYMEHHME  CaMOCTOSITEJIbBHO  COOMpaTh
HKCIIEPUMEHTAIbHYIO YCTAaHOBKY M3 JJAaHHOTO Habopa 00OpyI0BaHUs 11O UHCTPYKIIUH,
OMMCHIBATh XOJ ONBITA U 3aIIMCBIBATH €r0 PE3YyJIbTaThl, POPMYIUPOBATEH BHIBOIBI;
NPOBEIEHUE TMPSAMBIX U KOCBEHHBIX H3MEpPEHHUH (U3UYECKUX BEIMYUH: YMEHHE
[JIAaHUPOBATh U3MEPCHUA, CaMOCTOATECIIbBHO CO6I/IpaTI) SKCIICPUMCHTAJIBHYIO
YCTAaHOBKY IO HMHCTPYKLMH, BBIUUCIIATH 3HAU€HHE BEIWYMHBI U aHAJIU3UPOBATH
MOJTy4CHHBIEC PE3yIbTATHI C YIETOM 3aJaHHON MOTPEIIHOCTH PE3YIbTaTOB H3MEPEHHIA;
[POBEICHUE HECIOXKHBIX HKCHEPUMEHTANbHBIX HCCIEIOBaHUN; CaMOCTOSATEIBHO
coOMpaTh AKCIEPUMEHTAIBHYIO YCTAaHOBKY U TPOBOAWTH HCCICIOBAHUE TIO
WHCTPYKIIUH, IPEJICTABIIATh




MOJIyUeHHbIE 3aBUCHMOCTH (DU3MUECKUX BEJIWYMH B BUJE Tabmull U rpaduxos,
YUYUTBIBATH MOTPEIIHOCTH, JI€JIaTh BHIBOIBI 10 PE3yJbTaTaM UCCIEAOBaHUS

[lonnMmaHue XapakTepHBIX CBOWCTB (hH3HUECKUX Mojenel (MaTepuanbHas TOUKa,
A0COJIFOTHO TBEPIIOE TEIO, MOJEIH CTPOCHHUS Ta30B, KUAKOCTEH W TBEPIBIX TeT,
[IaHeTapHask MOJeNb aToMa, HYKIOHHas MOJellb aTOMHOIO SApa) U YyMEHHE
NPUMEHSATH UX U1 O0BSICHEHUS! (PU3UUECKUX MPOLECCOB

YMeHue OOBSCHATh (PU3MUECKHE IPOLECChl W CBOMCTBA TeJl, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallMii IPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, B YACTHOCTH,
BBISIBJIATh [IPUUMHHO-CIIEJCTBEHHBIE CBA3M U CTPOUTH OOBSICHEHHUE C ONOpOH Ha|
M3y4eHHBIE CBOMCTBA (PM3UYECKUX SIBICHUH, (U3UUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U
MOJZIEIIN

'YMeHue pemaTth pacu€THble 3a1aun (Ha 0a3ze 2-3 ypaBHEHMIi), UCIONB3YS 3aKOHBI U
(dbopMyIbl, CBsA3bIBaONINE (U3NIESCKHE BETUYNHBI, B YACTHOCTH, 3alMCHIBATH KPATKOE
YCIIOBUE 33/1a4¥, BBISBISATH HEIOCTAIOIIME JAaHHBIC, BHIOUpATh 3aKOHBI M (DOPMYIIBL,
HeoOXoauMble N7 €€ pelIeHHs, UCIOJb30BaTh CIPAaBOYHbIE JaHHbBIE, MPOBOIUTH
pacyéTbl M OLIEHUBATh PEATMCTUYHOCTh MOJYYEHHOTO 3HAa4YeHHUsd (U3NYECKOH
BEJIMUMHBI; YMEHHE ONPENENATh Pa3MEpPHOCTh (PU3NYECKOW BEIMYMHBI, MOJy4YEHHOM]
[IPY PELICHNN 3aa4n

YMeHue XapaKTepu30BaTh MNPUHIMIBI ACHCTBUS TEXHUYECKHUX YCTPOWMCTB, B TOM
qrclie OBITOBBIX MPUOOPOB, M MPOMBIIIJICHHBIX TEXHOJIOTHMYECKUX MPOIECCOB MO UX
OTIMCAHUIO, WCIIONIB3Ysl 3HAHUS O CBOMCTBAX (PM3MUECKHUX SBICHHH M HEOOXOIMMBIC
dbuznyecKrue 3aKOHOMEPHO CTH

10

'YMeHHe MCITOJIL30BaTh 3HAHUSA O (i)I/I?)I/I‘-IeCKI/IX SIBJICHUSAX B HOBCC}IHeBHOﬁ KHU3HU 1A
oOecrieyeHnss 0€30MacCHOCTH TMpH OOpalleHuu C OBITOBBIMH NpuOOpaMH U
TEXHUYECKHUMU YCTPOMCTBAMM, COXpPAaHEHHUS 3J0pOBbS U COOJIOJEHHUS HOPM
HKOJIOTHYECKOT0 MOBEJIEHHUs] B OKpYKalolled cpejie; NMOHMMaHHE HEOOXOIUMOCTH
MPUMEHEHUS TOCTHKCHUH (PU3HKH U TEXHOJIOTUI




JUIA PalOHAJIBHOI'O ITPUPOAO0II0JIB30BaAHUS

11 OnbIT mMOHMCKa, NpeoOpa3oBaHUS U TpeAcTaBieHus HHopManuu (HU3NIECKOTO
COEPIKaHMs C UCTIOJIb30BaHNEM MH(POPMAIIMOHHOKOMMYHHKATUBHBIX TEXHOJIOTHIA;
YMEHHUE OI[EHUBATH JJOCTOBEPHOCTH MOTYYCHHOW HH(POPMAIIH HA OCHOBE
MMEIOLINXCS 3HAHUN U JOTIOJIHUTEIBHBIX HCTOYHUKOB; YMEHHE HCIIOIb30BaTh MIPU
BBINOJIHEHUH YUEOHBIX 33/1aHUI HaAyYHO- TOMYJISIPHYIO JTUTEPATypy (pusrueckoro
COoZIeprKaHMs, CIIPaBOYHbIE MaTEepHaIbl, pecypchl cetu MHTepHeT;

BiaJicHHE 0a30BBIMU HaBBIKAMH IpeoOpa3oBaHUs WH(OPMAIMKU M3 OJHOW 3HAKOBOH
CHCTEeMbl B JPYIYI0; YMEHHE CO3/1aBaTb COOCTBCHHBIC IHCHMEHHBIC U YCTHBIC
COOOIIEHNsI HA OCHOBE HMH(OPMAIINH U3 HECKOJIBKUX HCTOYHHUKOB

Tabmura 22.7

IlepedeHb A7IeMEHTOB coiepkaHus, mpoBepsieMblx Ha OI'D no ¢usuke

Kon

HpOBepHeMLIﬁ QJICMCHT COACPIKAHUS

MEXAHWUYECKUE ABJIEHUA

MexaHH4eCKoe JBHKEHHUE. MaTepI/Iaana;I Touka. Cucrema orcuéra. OTHOCUTEIIBHOCTD
JBHXXCHUA

1.2

PaBHOMepHOE U HEpaBHOMepHOE ABMxkeHue. Cpeanss ckopoctb. opmyna i BBIYUCICHUS
CpeaHEN CKOPOCTH:

1.3

PaBHOMEpHOE MPSIMOTMHEHHOE TBM)KEHHE. 3aBHCUMOCTh KOOPIMHATHI TEJa OT BPEMEHH B Clly4ae
PaBHOMEPHOTO MPSAMOJIIMHEHHOTO ABMKEHUS: X (1) = Xq+ Vxt.

['padmky 3aBHCUMOCTH OT BPEMEHH JUIs MPOEKIMH CKOPOCTH, MPOCKIUH NepeMEIIeHHs, ITyTH,
KOOP/IMHATHI IPH PABHOMEPHOM MPSIMOJIMHEHHOM JIBUKECHUH




14

3aBUCHMOCTh KOOPAMHATHI Tejla OT BPEMEHU B ClIy4ae PaBHOYCKOPEHHOTO MPSMOIMHEHHOTO
IBYKCHUSA

f2

X(t) = Xg+uoxt + ax- — .

DopMynbl I TPOCKIIUU TIEPEMEIICHUsI, MPOCKIIMH CKOPOCTH M TMPOCKIMH YCKOPECHHs IpHU
PAaBHOYCKOPEHHOM MPAMOJIUHEHHOM JABUKCHUU:

t2

Sx(t) = Vox-t+ax—,

"X(] = Vox + 8x-1,

ax(t) = const,

UDyx2 ~ UJy2 :2aXsX_

['padyku 3aBUCUMOCTH OT BPEMEHHM JUIS NMPOEKIUU YCKOPEHUS, MPOEKIUU CKOPOCTH, MPOCKINU
MCPCMCIICHU A, KOOPAWHATHI ITPU pABHOYCKOPECHHOM HpHMOHHHeﬁHOM JBHXXCHHUH

1.5

CBobOosnHoe mnaneHue. DOpMyibl, ONMUCHIBAIONIME CBOOOJHOE MAaJeHHE Tejda IO BEPTUKAIH
(IBUKEHUE Tella BHU3 WM BBEPX OTHOCHUTEIBHO MOBEPXHOCTU 3emiin). I'paku 3aBUCUMOCTH OT
BPEMEHU Il MPOCKIUH YCKOPEHHs, NMPOEKLIUU CKOPOCTH M KOOPAMHATHI HpU CBOOOIHOM
MaJeHUH Teja 10 BePTUKAIU

1.6

CKOpOCTh PaBHOMEPHOTO IBUKEHHUS Tella Mo OKpyxkHOCTH. HanpaBienne ckopocTH.
DopMyta JI71s1 BBIYUCICHHS] CKOPOCTH Yepe3 paanyc OKPYKHOCTH U TIEPUO OOpaIeHHUS:
2KR
O~ m
LlenTpocTpemuTenbHOe ycKopeHue. HanpasieHne HeHTpOCTPEMUTENBHOTO YCKOopeHust. dopmyiia
UL BBIYUCIICHUS YCKOPEHUA:
2
u
9~ R-
dopmyna, CBSI3bIBAIOIIAs IEPUO]T U YACTOTY OOpaIleHUS:
1
VT




1.7

Macca. [InotHocTh BemecTBa. @opmyiia Jj1sl BBIYUCICHUS TIJIOTHOCTH: M
b=
2

1.8

Cuia - BCKTOpPHAasA (bPISI/I‘lCCKaH BeanunHa. CloskeHue CUJl

1.9

SBnenne nunepuuu. [lepsroiit 3akon HproToHa

1.10

Bropoii 3akon HerotoHa:
F=manm
CoHanpaBieHHOCTh BEKTOPa YCKOPEHUS TeJla U BEKTOpa CUIIbI, IEHCTBYIOIIEH Ha TEJO

1.11

Bzaumoneiicteue ten. Tpertuii 3akoH HeroToHA:
n2->1 7

1.12

TpeHHe IMOKOA U TPCHUC CKOJIbKCHU. CDOpMy.Ha IJI1 BBIYUCIICHUA MOAYJISA CUJIbI TPCHUA
CKOJIB)XCHHUA

1.13

Jledopmarius Tena. Yupyrue u Heynpyrue aegopmaruu. 3aKkoH ynpyrou aegopmariiu (3aKoH

['yka):
F =k-41

1.14

BCGMI/IpHOC TATOTCHHUC. 3aKOH BCGMI/IpHOFO TATOTCHUA:

F=c mx-m2 R

Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TIaICHHSI.

dopmyra 1715 BBIYUCIEHUS CUJIbI TSHKECTH BOJIM3H MMOBEPXHOCTH 3EMIIU:

F=mg-

JIpmwkenwue rraneT Bokpyr Cosria. [lepBast kocMudeckas CKopocTh. HeBecoMoCTh U meperpys3ku

1.15

VmMmynbe Tena - BeKTOpHas (pu3nuecKkasi BeTMurHa.
p = mu

VIMITy/IbC CUCTEMBI TEIL.

3meneHne nMitynbca. IMmynbce cuisl

1.16

3aKOH COXpaHEHHUs UMITYJIbCA I 3aMKHYTOM CHCTEMBI TEJI: p = M Uy + MaV2 = CONSt.
PeakTHBHOE IBUKCHUE




1.17

Mexanuueckast paborta. @opmyra ais BeIYHCIeHUs padoThl cuibl: A = FS Ccosa.
MexaHn4ecKasi MOITHOCTb:
N=-t

1.18

Kunetnueckas u MNOTCHIUAJIbHAs SHCPIrus.
dopmyiia A5 BBIYUCICHUS KUHETUUECKOW SHEPTUu:
2
o mu =2
TeopeMa 0 KHHETHYECKOW SHEPIHH.
Dopmyiia 115 BEIYMCICHUS IOTCHIIMAIBHOM SHEPTUU TeJla, IOAHIATOrO Haja 3eMIIEN:
E, =mgh

1.19

MexaHnyeckast SJHEpIrusi:

E = Ev+Ep.

3aKOH COXpaHEHMsI MEXaHHUeCKOoM sHeprun. @opmyra Jiis 3aKOHA COXPaHEHUS] MEXaHUYEeCKOU
DHEPIUU B OTCYTCTBUE CUJI TPEHHUS:

\E/ = const.

[ IpeBpalieHre MEXaHUYECKOW DHEPIUH IIPU HATMYUU CUIIBI TPEHUS

1.20

[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKU. Pbruar. MOMEHT CHIIbI:
M = FI.

'Y CclIOBHE paBHOBECHS phluara:

M, + Mo +...=0.

[ToaBMKHBIN 1 HEMOABUKHBIN OJIOKH.

KIT/] mpocThIX MEXaHU3MOB, e\ - ATt

3aTpadyeHHast




1.21

JlaBiieHre TBEPAOTO TENA.

DopMyita 11 BBIYMCIICHUS NaBJICHHs TBEPIOIO Tena:

F
P= _g-

JlaBnenue raza. ATMocdepHoe nasieHue. ['uapocratuueckoe AaBjieHne BHYTPHU KUIKOCTH.
@dopmyina st BBIYUCICHUS IaBJICHHSI BHYTPH XKUAKOCTU: P = pgh + pm

1.22

3akoH [lackans. ['mapaBandeckuii mpecc

1.23

3akon Apxumena. @opmyna Ans OMpeeNieHUs] BHITAIKUBAIONICH CHUIIBI, NEHCTBYIONIEH Ha Teo,
[MOrPYKEHHOE B JXUAKOCTD HIJIH I'a3;

AApx.=PSV"

Y cnoBue ruiaBanus Tena. [InmaBanue cyoB v BO3AyXOIIaBaHUE

1.24

MexaHnuueckue KojeOanus. AMIUIUTY/IA, IEPUOJT M YacToTa Koyiebanuil. dopmyiia, CBA3bIBAKOILAS
JaCTOTY M MEPUOJ] KoeOanuii: V =

1.25

MareMaTHuecKuil M TpPYXUHHBIM MasTHUKH. [IpeBpaiieHue sHepruu Mpu KojeOaTeaTbHOM
TIBIKEHUH

1.26

3aryxaromue konedanus. BeinyxeHHble koneOanus. PezoHanc

1.27

Mexannyeckue BOJIHBL. [IpomosibHble W ToOnepedHble BOJHBL. JlJIMHA BOJIHBI U CKOPOCTh
pacrpoCcTpaHeHUs BOJHBI:
X =uT

1.28

3Byk. ['pomkocTs M BbIcOTa 3BykKa. OTpa’keHHME 3BYKOBOW BOJHBI Ha TpaHMIE JBYX CpEl.
NHppa3Byk U yabTpa3Byk

1.29

I Ipakmuueckue pabomul

3mepeHre cpeaHed IUIOTHOCTH BEIIECTBA; apXWMEIOBOM CHIIBI; JKECTKOCTH IPYKHUHBI;
KOX(pPHUIIMEHTAa TPEHUS CKOJIBXKEHHST; pabOThI CHIIBI TPEHUS, CHIIBI YIIPYTOCTH; CPEAHENH CKOPOCTH
NBUKEHMS] OpyCKa MO HaKJIOHHOM IJIOCKOCTH; YCKOPEHHs OpycKa IpU ABUKEHUH MO HAKJIOHHOMN
MIOCKOCTH; YacTOTHl M Tepuojia KojeOaHHi MaTeMaTHYeCKOro MasTHHKA; 4aCcTOThl U MEpPHOa
Koje0aHui MPYKUHHOTO MasTHHKA; MOMEHTA CHWJIbI, JEWCTBYIOIIETr0 Ha pblyar; paboThl CHIIBI
YIIPYTOCTH MPH MOIBEME TPY3a C IOMOIIbIO HEMTOJIBUKHOTO 0J0Ka; pabOThI CHIIBI







YIPYTOCTH MPU NOABEME Ipy3a C IOMOILBIO MOABUKHOTO OJIOKA.

VccnenoBaHue 3aBUCHMOCTH apXHMMEIOBOM CHIIBI OT 00BbEMa MOTpYKEHHON YacTW Tena W OT
[JIOTHOCTU >KUJKOCTH; HE3aBHUCHMOCTH BBITAJKMBAIOIIEH CHUJIBI OT MAacChl Tesla; CHJIbI TPEHUs
CKOJIb)KEHUSI OT CHJIbI HOPMAJbHOI'O JAABJIEHUS M OT poOJa IOBEPXHOCTH; CUJBI YIPYIOCTH,
BOZHUKAIOIIEH B MpPYXHHE, OT CTENEHU AePopMalil MPYXKUHBL, YCKOpeHUst Opycka OT yria
HAKJIOHA HAIPABIISIFONICH; meproia (4acToThl) KOJICOAHU HUTSHOTO MasTHUKA OT JUTUHBI HUTH;
rnepuoja KojiebaHWi MPYKUHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKHUHBI;
VCCIIeIOBAaHIE HE3aBUCHMOCTH MEPHO0/Ia KOJICOAaHUI HUTSHOTO MasiTHUKA OT MacChl Irpys3a.
[IpoBepka ycinoBusl paBHOBECHS pblyara

1.30 \Qusuueckue senenus 6 npupode: MPUMEPHI IBHKCHHS C Pa3JIUYHBIMH CKOPOCTSMHU B KHMBOH H
HE)KUBOM MPHUPOJIE, NEHCTBUE CUIIBI TPEHHSI B IPUPOJIE U TEXHUKE, IPHIIUBBI U OTJIUBBI, ABH)KCHUE]
riaHeT COJHEYHOM CHUCTEMBbl, PEaKTHBHOE IBU)KCHHE MKHUBBIX OPraHM3MOB, pblYaru B Tele
YeJIOBEKa, BIHMSIHUE aTMOC(HEPHOTO JAaBJICHUS HA KUBOM OpPTraHU3M, IUIAaBaHHE PBIO, BOCHPHUSATHE
3BYKOB KUBOTHBIMU, 3€MJIETPSICEHHE, CEHICMUUECKHE BOJIHBI, IIyHAMH, 9XO

1.31 |Texnuuecxue ycmpoiicmea: CHUAOMETp, NATYUKU TIOJIOKEHUS, PACCTOSHUS U YCKOpPEHUS,
TTMHAMOMETp, TIOIINITHUKH, PAKEeThl, PhlYar, MOJBHWKHBIA W HETOABIKHBIA OJIOKH, HAKIOHHAS
[JIOCKOCTh, MPOCTBIE MEXAHU3MbI B OBITY, COOOIIAIONIUECS COCY/Ibl, YCTPOMCTBO BOJOMPOBO/A,
THJIPABIMYECKUN TIpecc, MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp,
HXO0JIOT, UCTIOJIb30BAaHUE YIbTPa3ByKa B ObITY U TEXHUKE
TETUUIOBBIE ABJIEHU A

2.1 |OcHOBHbBIE MOJOXKEHHUS MOJEKYIIPHO-KMHETHYECKOM TEOpHHM CTpPOEHHUs BelecTBa. Mojaemnu
TBEPIOTO, )KUKOTO U Ta3000pa3HOTO COCTOSHUIA BemecTBa. Kpucrammyeckune u amop(dHbIE Tena

2.2 |/IBmwxenue yacTull BeuiectBa. CBA3b CKOPOCTH JIBUXKEHHUS YacTHUI] C TeMIlepaTypoil. bpoyHoBckoe
nBrKeHHe, U y3us

2.3 |CMmauyMBaHME U KaMJUIAPHBIC SBICHUS

2.4 [TemioBOE pacIIMpEHUE U CXKATUE

2.5 [TemnmoBoe paBHOBecHe







2.6

BuyTtpennss sneprusi. Pabota u teronepenaya kak criocoObl U3MEHEHHS] BHYTPEHHEH SHEPTUu

2.7 |Bupmsl Teruionepenavyn: TerIonpoOBOJHOCTh, KOHBEKIUS, U3TyUCHHE
2.8 |Harpesanwue u oxnaxiacHue tei. KoaumuecTBo TEIoThl. Y aenbHas TermioéMkocTh: Q = cm{tz-
tx)
2.9 [3akoH coXpaHEHHMs SHEPTUU B TEIUIOBBIX Mpolleccax. Y paBHEHUE TEIJIOBOrO OallaHca:
Q\ +62+-=0
2.10 Mcnapenue u koHaeHcanus. V3MeHeHHWe BHYTPEHHEW SHEpruu B Tpolecce HUCHapeHus u
KoHJeHcauuy. Kurnenue sxukocTy. Y aenpHas TemIoTa napooopa3oBaHus:
L=Q
m
2.11 BnaxxHOCTH BO3/yXa
2.12 [[InaBienue w KpuUcCTAUIH3aNMsA. VI3MEHEHWe BHYTPCHHEW OJHEPIMH TIpU TUIABIICHUH U
KpUCTaIIN3aluu. Y IelbHast TeII0Ta TUIaBJIeHUSs:
xJI
m
2.13 |BHyTpeHHSS SHEPTHs CrOPaHUs TOIUTHBA. Y IENIbHAS TEIUIOTa CTOPAaHUs TOIUINBA: M
2.14 [Tpunnmmer paboThl TerutoBbix aeurareneit. KI1/] rermoBoro qeurarerns
2.15 [[Ipakxmuueckue pabomul

M3mepeHre yAeNbHOW TEIUIOEMKOCTH METAJUIMYECKOrO IMWIMHJIPA; KOJIWYECTBA TEIUIOTHI,
MOJyYeHHOTO BOJOH KOMHATHOM TeMIepaTypbl (PMKCHPOBAHHOM Macchl, B KOTOPYIO OIYIIEH
HarpeThlil [WIMHAP; KOJIMYECTBA TEIUIOTHI, OTAAHHOTO HATPETHIM HUIUHAPOM, IOCIIE ONYCKAHUS
€ro B BOJly KOMHAaTHOM TEMIIEPATypbl; OTHOCUTEIBHON BJIAXKHOCTH BO31YXa; YAEIbHOU TEIIOTHI
[J1aBJICHUS JbAa. VcciiemoBaHWe W3MEHEHHs TEMIIEpaTypbl BOJABI IIPU PA3IMYHBIX YCIOBHSX;
SIBIICHUSI TETUIOOOMEHA MPU CMEIINBAHUH XOJIOJHON M ropsiueit BOJIbl; Ipoliecca nCnapeHust







2.16

Qusuueckue sA61eHUs 6 Npupoode: TIOBEPXHOCTHOE HATXKEHUE U KaNWUISPHBbIC SIBICHUS B
NpUpOJie, KPUCTAJUIBI B MpHpoje, u3inydeHue ConHia, 3aMep3anue BOJ0EMOB, MOPCKUE OpHU3HI;
00Opa3oBaHHE pOCHI, TYyMaHa, UHEes, CHera

2.17 \Texnuueckue ycmpoticmea: KalWJUIAPbI, NPUMEPbl HCIIOJIB30BAHUS KPUCTAIUIOB, JKUAKOCTHBIN
TEPMOMETpP, JATYUK TEMIEpaTypbl, TEPMOC, CHUCTEMA OTOIUIEHHMS JOMOB, TUIPOMETPHI,
[ICUXPOMETp, NapoBasi TypOMHA, ABUraTeIb BHYTPEHHETO CTOPaHUs

3 [PJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1 [Qnextpuszauus Tei. J[Ba BUIa 3JEKTPUUIECKUX 3apsI0B

3.2 BzaumojeiicTBue 3apsKeHHBIX Tell. 3akoH Kynona

3.3 [3aKOH COXpaHEHUs IEKTPUUECKOro 3apsaaa

3.4 [Dnextpuueckoe mnozie. Hanpsk€HHOCTh snekTpuyeckoro mnosd. llpuHmmn cynepno3unuu
HIIEKTPUYECKUX I0JIeN (Ha KaUeCTBEHHOM YPOBHE)

3.5 |Hocurenu snexkTpuyeckux 3apsaaoB. [leficTBUE JIEKTPHUUECKOro MOl Ha AJIEKTPUUYECKHE 3apsi/ibl.
[IpOBOJHUKY U TUAIEKTPUKH

3.6 [[TocTosiHHBIN neKTpuUeckuil ToK. JlefcTBus anekTpuueckoro Toka. Cria Toka. Hanpsokenue.
1=3.

t
u==xx1a

3.7 |[DnexkTpuuecKoe COMPOTHBIICHHE. Y IENBHOE ANEKTPHUECKOE COMTPOTHBIICHHUE:

3.8 [Bakon OMa aJis ydacTKa 3JICKTPUISCKOM eI :

3.9 [[MocnmenoBarenbHOE COCTUHEHUE MPOBOTHUKOB:

[1=; U=Ux+ U2\ R = Rx+R>.

[lapayenpHOE COeTMHEHNE MTPOBOTHUKOB paBHOTO conpoTuBieHus: U,=U ;1 = |,+11;R =
N

CMenIanHbIe COCAUHCHU ITPOBOAHHUKOB







3.10

PaboTa 1 MOITHOCTH dekTprueckoro Toka. A = U m | mt\ P = U-1

3.11

Bakon Jlxoyins - Jleana: Q = 12 -R-t

3.12

OmneiT OpcTena. MarHuTHOE 1oJie IPSIMOT0 IPOBOIHUKA ¢ TOKOM. JIMHMM MarHUTHON MHIYKIIUU

3.13

MarauTHOE I10JI€ IIOCTOSHHOI'O MarHuTa. B3aHMOI[efICTBHe IIOCTOSAHHBIX MaroHuToOB

3.14

/lelicTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM

3.15

OneiTel @apanes. SABneHue snekTpoMarHuTHON MHAYKLUU. [IpaBuino Jlenua

3.16

[/ Ipaxmuueckue pabomul

l3MepeHue 3JIEeKTPUYECKOro COMPOTHBIIEHUS PE3UCTOPA; MOIIHOCTU 3JIEKTPUYECKOTO TOKa,
PabOTBI AIEKTPUIECKOTO TOKA.

lccnenoBanue 3aBUCMMOCTH CHUJIbl TOKA, BOSHUKAIOLIETO B MIPOBOJIHUKE (PE3UCTOPHI, JTAMIIOUKA),
OT HANpsDKCHUs HA KOHIAX MPOBOIHUKA; 3aBUCHMOCTH COIPOTHUBIICHUS OT JUIMHBI MTPOBOJHUKA,
[I0IIAM €r0 MONEPEYHOro CEYEHUs U yIeIbHOTO CONPOTUBIICHHUS.

[IpoBepka mpaBuiIa Al SJICKTPUUECKOTO HANPSHKCHHUS NPU TIOCIEAOBATEILHOM COEIWHEHHUH
[IPOBOJIHUKOB; MpaBUia S CHJIBI JIEKTPUUYECKOTO TOKa IpH MapayieIbHOM COEAMHEHUY
[IPOBOAHHUKOB (PE3UCTOPHI U JIAMITOUKA)

3.17

Qusuueckue A61enus 8 npupooe: dIEKTPUUECKUE SIBICHUSA B aTMoc(epe, HIeKTPUIECTBO KUBBIX
OpPraHU3MOB, MarHUTHOE ToJie 3eMJIU, Apei] MOIOCOB, POJIb MATHUTHOTO MOJS AJS KU3HHU Ha
3emiie, MOJSIPHOE CUSIHHE

3.18

Texnuueckue ycmpoucmea: DIEKTPOCKOI, aMIIepMETp, BOJBTMETP, PEOCTaT, CYETUYHUK
HIIEKTPUUYECKONW PHEPTUH, AIIEKTPOOCBETUTENbHBIE MPHOOPHI, HarpeBaTeNbHbIE JIEKTPONPHOOPHI
(mpuMepbl), SMEKTPUUECKHE MPEJOXPAHUTENH, dJIEKTPOMArHUT, 3JIEKTPOABUIaTelb MOCTOSIHHOTO
TOKa, TEHEPATOP MTOCTOSHHOTO TOKA

3.19

BHGKTPOMaFHI/ITHBIe BoiHEL. [IIkana OJICKTPOMAariuTHBIX BOJIH

3.20

JlydyeBas mojzenb cBeta. [IpsMonuHeitHOe pacIpoCTpaHEHUE CBETA

3.21

3akoH oTpaxkeHus cBerta. [nockoe 3epkaino

3.22

[Ipenomienue cBeTa. 3aKOH MPEIOMIICHUS CBETA




3.23

Jlucniepcus ceera

3.24 Jlunza. Xox mydeit B tuH3e. POKYCHOE paccTosHUE JIMH3BL. ONTHYECKasT CUJIA JTMH3BI:
D=1/F

3.25 [['ma3 kak ontuyeckas cucrema. OnTH4ecKue mpudopsl

3.26 [[Ipakmuueckue pabomul
l3MepeHne onTU4eckoil cuiibl coOuparomeil JMH3bI; (OKYCHOIO pacCTOSIHUA coOuparomeit
MUH3BL (TI0 CBOWCTBY paBEHCTBA pPa3MEpPOB IpeIMeTa W HW300paKeHHs, KOrja IpeaMeT
pacrioyio’keH B IBOMHOM (hokyce), moka3aTess MpeIoMIICHHs CTEKIIA.
VccnemoBanue CBOHCTBA H300paKEeHUs, TOIYYCHHOIO C IIOMOINBIO COOHMpPAIONICH JTHMH3HI,
M3MEHEHHsI (DOKYCHOTO PAcCTOSHUS JABYX CJOXEHHBIX JHMH3; 3aBUCUMOCTH YIJla HpPEIOMIICHUS
CBETOBOI'O JIy4a OT YIJla aJeHUs Ha TPAHULIE «BO3/YX - CTEKIIO»

3.27 |@Qusuueckue aenenus 6 npupooe: 3atmenns ComHna u JIyHBI, I[BETa Tell, ONTHYECKUE SBIICHUS B
aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)

3.28 |Texnuueckue ycmpoiicmea. 09KH, IEPUCKOIIL, (OTOAITIAPAT, ONITHYECKIE CBETOBOIBI

4 | KBAHTOBBIE ABJIEHUA

4.1 |PagmoakTuBHOCTh. Anbda-, Oeta-, ramma-u3nyudenus. Peakiuu anbsga- u 6era-pacnana

4.2 |Ombrtel Pesepdopaa o paccessauro anbda-dactuil. [ImanerapHas Moaens aroma

4.3 |CocraB aToMHOTO spa. M30Tomb!

4.4 [[lepuox momypacrnajga aTOMHBIX si7ep

4.5 |SInepuble peakunu. 3aKOHBI COXPaHEHUS 3apsiIOBOTO U MAacCOBOTO YHCEN

4.6 |Qusuueckue seieHUss 6 Nnpupooe: €CTECTBCHHBIM PATUOAKTUBHBIA (OH, KOCMHYECKHE ITyUH,
PaaMoOaKTUBHOE W3IYyYEHHE MPUPOJHBIX MUHEPAIOB, NEHCTBUE PAJNOAKTUBHBIX W3JIY4EHHUH Ha
OpraHHU3M uYeIoBeKa

4.7 |Texnuueckue ycmpoucmea: CIEKTPOCKON, WHIUBUIYyalbHBIH JO3UMETP, KaMepa BuibcoHa,

sIepHasl SHEpPreTuKa




IIpeameTHBbIe pe3yabTaThI
7 KIIACC

K konny oOyuenuss B 7 KJjacce MpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

UCITIOJIB30BaTh TMOHATHA: (U3NYECKUE M XMMUYECKHUE SIBJICHUS, HAOIIOACHUE, SKCIEPUMEHT,
MOJIeINIb, TUIIOTE3a, CAWHUIIB (PU3NUYECKUX BEIUYMH, aTOM, MOJIEKYJa, arperatHble COCTOSHUS
BellecTBa (TBEpHOE, JKMIKOE, TIa3000pa3HOE), MEXaHUYECKOE JIBUKEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, NPSAMOJIMHEHHOE), TPAeKTOpHs, paBHOJACHCTBYIOmAs cuia, aedopmarus
(ynpyras, miacTu4eckas), HeBECOMOCTb, COOOIIAIOIIUECS COCY/IbI;

paznmuuarh sBieHus (auddysus, TemmoBoe MABMKEHHE YACTHI[ BEIIECTBA, PaBHOMEPHOE
JBI)KEHUE, HEPAaBHOMEPHOE ABIDKEHHE, WHEPIHs, B3aMMOJCHCTBHE TEJ, PaBHOBECHE TBEPIBIX
TeJI C 3aKPEIUIEHHONW OChIO BpalleHHUs, Nepeaaya AaBleHHUs] TBEPABIMU TeJIaMM, XKHUIKOCTSIMU U
ra3ams, aTMocqepHoe AaBliCHHE, IUIAaBaHUE TeJ, NMPEBPAICHUS MEXaHWYEeCKOH SHEprhH) IO
ONHCAaHUIO UX XapaKTEPHbIX CBOMCTB W Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX ITaHHOE
(duznyecKoe SIBICHUE;

pacrio3HaBaTh IpPOSBICHUE HM3YYEHHBIX (PU3UYECKUX SBJICHUHA B OKpYXKAlOIleM MHpE, B TOM
yriciae (U3NYECKUe SBICHHUS B MPUPOZE: MPUMEPHI IBUKCHUS C PA3IMYHBIMU CKOPOCTSMHU B
KUBOW M HEXHMBOH Ipupoje, AEWCTBUE CUJIBI TPEHHMs B NPUPOAE U TEXHUKE, BIIUSHUE
aTMOC(EepHOTO JaBJICHUS HA JKUBOW OpPraHU3M, IUIaBaHHE PhIO, PHIYard B TEJIe 4YelOBEKa, MpPHU
3TOM TEPEeBOJUTh MPAKTUYECKYIO0 3ajauyy B Y4eOHYI0, BBLACIATH CYILECTBEHHBIE CBOMCTBa
(mpu3HaKy) (PU3NYECKUX SIBICHUH;

ONKCBHIBATh WM3yYCHHBIE CBOWCTBA Tel W (U3NYECKHUE SBICHUS, HWCHOIB3ysd (U3NIECKHE
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIECTBA, BPEMsl, MyTb, CKOPOCTb, CPEAHSISI CKOPOCTb,
CHJIa YIIPYTOCTH, CHJIA TSDKECTH, BEC Tela, CHJIa TPEHHs, AaBlieHHe (TBEPAOTO Tela, KHUIKOCTH,
rasa), BHITAJIKHBAIONIAs CHJIa, MEXaHWYecKas paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIBI,
KOO QHIMEHT TONE3HOTO NEHCTBHS MEXaHW3MOB, KHHETHYECKas W MOTEHIMAJbHAs SHEPTHs),
OpU OINUCAHUU TPABWIBHO TPAaKTOBaTh (U3NYECKUH CMBICI MCIIOJIB3YEMbIX BEJIWYHMH, HX
0003HAueHHSI U CIMHUIBI (PU3UIECKUX BEIWYMH, HAXOIUTHh (OPMYIIBI, CBS3BIBAIOIINE TAaHHYIO
(Gu3nUecKyro BEJIMYMHY C IPYTMMHU BEIMYMHAMHU, CTPOUTH I'padMKU U3yYEHHBIX 3aBHCUMOCTEH
(UBUYECKUX BEIUYHH,

XapakTepu3oBaTh CBOMCTBA TeJ, (M3MYECKHE SBJICHUS M IPOLECCHl, HCMONb3ys IpaBUia
CJIO’KEHUS CHJI (BAOJIb OJHOM IpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, MpaBUio
paBHOBecHsI pbraara (0JI0Ka), «30JI0TO€ MPABHUIIO» MEXaHUKH, 3aKOH COXPAaHEHHS MEXaHHUECKOU
SHEpPIrUU, MpHU O3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHa M 3allUCBIBaTh €ro
MaTeMaTHYECKOE BBIpaKCHNE;

OOBSICHATh (U3NYECKUE SBJICHUS, NMPOLECCHl M CBOICTBAa Tel, B TOM YHUCIE M B KOHTEKCTE
CUTyallui NMPaKTHUK OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUUYUHHO-CIIEICTBEHHBIE CBS3H,
CTPOUTh OOBSICHEHHE M3 1—2 JIOrMYecKHMx IIaroB C Omopod Ha 1—2 H3y4yeHHBIX CBOWCTBA
bu3nUecKux sABICHUN, GPU3NIECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemarh pacu€THBIE 3a7addl B 1—2 JEHCTBHSI, WCHONB3YS 3aKOHBI M (POPMYIIBI, CBSI3BIBAIOIIHE
¢u3nveckne BEIMUYMHBI: HA OCHOBE aHalM3a YCIOBHS 3a/1a4d 3alHCHIBATh KPAaTKOE YCIOBHE,
HOJCTABIATh (PU3NUECKUE BEJINYMHBI B (POPMYJIIBI U IPOBOJIUTH PAacu&Thl, HAXOAUTh CIIPAaBOYHBIE
JaHHble, HEOOXOJMMbIE JJs pELIeHUs 3a/lad, OLEHMBATh PEATUCTUYHOCTh IOJTY4YEHHOU
(bU3UYECKON BETUYMHBL;

pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO DPEHIMTh MpPHU MOMOIIM (PU3MUYECKHUX METOJOB, B
ONKCAaHUM HCCIENI0BaHMS BBIICJIATh MPOBEPSEMOE MPEAINONoKeHHe (TUIOTE3y), pa3iuyarh U



UHTEPIPETHPOBATh MOJYYEHHBIH pe3ynbTaT, HAXOIUTh OIIMOKM B XOJIE ONBITA, JAETaTh BHIBOIBI
0 €ro pe3yJbTaTaMm;

NPOBOJIUTH OMBITHI 1O HAOMIOACHUIO (DU3MYECKHX SIBICHUNA WM (PU3UUYECKUX CBOMCTB TEIl:
dbopMynupoBaTh MpOBEpsieMble MPEANONOKEHUs, COOMpPaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO
000pyI0BaHUs, 3aIUCHIBATH X0/ OIMBITa U (POPMYIUPOBATH BHIBOJIBI,

BBIMIOJHATh TpSMbIe HM3MEPEHHUs pPACCTOSHUS, BpPEMEHHU, Macchl Tela, 00bEMa, CHIIBl U
TEMIEPATYpPhl C UCIOJIb30BAHUEM AaHAJIOTOBBIX U IU(POBHIX MPHUOOPOB, 3aUCHIBATH MTOKA3aHUS
nprOOPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEITHOCTH U3MEPEHUH;

IPOBOAMUTH HCCJIENOBAHUE 3aBUCHMOCTH OIHOW (DU3MUECKON BEIMYMHBI OT JAPYrol c
HCIIOJIb30BaHUEM MPSIMBIX U3MEPEHU (3aBUCUMOCTH IyTH PAaBHOMEPHO JIBHXKYILETOCs Tela OT
BPEMCHH [IBMKCHHS Tella, CHUJIBI TPEHHS CKOJBKCHHS OT Beca Tela, KadecTBa 00pabOTKu
MOBEPXHOCTEN TeJI U HE3aBHUCUMOCTH CHJIBI TPEHMS OT IUIOIIAAN CONPUKOCHOBEHUS Tell, CHUJIbI
YIOPYTOCTH OT YAJMHEHUS MPYKUHBI, BHITAJIKMBAIOIIEH CUIIBI OT 00bEMa MOTPYKEHHOW YacTu
Tela U OT IUIOTHOCTH JKUJKOCTH, €€ HE3aBHUCHMOCTH OT IUIOTHOCTH Tella, OT TIyOWHBI, Ha
KOTOPYIO TOTPY>KEHO TEJI0, YCIOBUM IUJIAaBaHMS TEJ, YCJIOBUN paBHOBECHUSI pblyara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHWU Y4EOHOTO HCCIEOBAaHUS, COOMPATh YCTAHOBKY M BBIMOJIHATH
U3MEpeHus, CcJenys MpeIOKeHHOMY IUIaHy, (DUKCHpPOBaTh pe3yNbTaThl  IOJY4EeHHON
3aBHCUMOCTH (U3MYECKUX BEJIMYUH B BHJE MPEATOKEHHBIX TabmuIl U TpaduKoB, IeiaTh
BBIBOJbI 11O pC3yJIbTaTaM UCCJIICAOBAHUSA,

MPOBOJANTH KOCBEHHbIE M3MEpPEHHs] (U3MUYECKUX BEIUYUH (TUIOTHOCTH BEHIECTBA >KUIKOCTH U
TBEPAOrO TENa, CUjla TPEHUS CKOJNBXKEHHUS, MJaBlIEHWE BO3]yXa, BBITAJIKWBAIONIAS CHIIA,
JIEMCTBYIOIIAs Ha TIOTPYKEHHOE B KHUIKOCTH TEJI0, KO3()PHUIIMEHT MMOIE3HOTO NEHCTBHS MPOCTHIX
MEXaHHU3MOB), CJEIys MPEATOKEHHON HHCTPYKIMH: MPHU BBINOJIHEHUH H3MEpPEHH coOupaTh
SKCHICPUMCHTAJIbHYIO YCTAHOBKY U BBIYHUCIATH 3HAYCHHUC HCKOMOU BECIINYHNHBI,

coOroaaTh MpaBuiIa TEXHUKU 0€30MacHOCTH Tpu paboTe ¢ 1a00paTOpHBIM 000pYyI0BaHHEM;
YKa3bIBaTh MPUHLHUIBI JEHCTBUS TPUOOPOB M TEXHHUUECKHUX YCTPONCTB: BECBI, TEPMOMETP,
JTUHAMOMETP, COOOIIAIOIINeCs COCY/Ibl, 0apOMETp, phluar, MOABM)KHBIN U HEMOJBUKHBIA OJIOK,
HaKJIOHHAs TIJIOCKOCT;

XapaKTepU30BaTh MPHUHIMIBI JEHCTBHUS U3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C
Omopoil Ha uX onucaHus (B TOM YHCIE: MOAUMIHUKKA, YCTPOMCTBO BOJOIPOBOJA,
TUAPABIMYECKUI TPEecc, MaHOMETP, BBICOTOMED, MOPIIHEBOW HACOC, apEOMETpP), HCIOIb3Ys
3HaHMUS O CBOMCTBaX (U3MYECKUX SBIEHUH U HeoOXoauMmble (GU3NYECKUE 3aKOHBI, H
3aKOHOMEPHOCTH;

MPUBOJIUTH MPHUMEPHl (HAXOAUTh MH(OpPMALMIO O TMPHUMEpax) MPAKTUYECKOTO HCMOIb30BAHUS
(GU3HYEeCKUX 3HAHUN B MIOBCETHEBHON KU3HU /I 0OecTieueHusi 6€30MacHOCTH MPU 00paIieHuu ¢
npubopaMd U TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3J0POBbS U COONIOJICHUS HOPM
HKOJIOTMUYECKOTO MOBEJICHUS B OKPYKaIOILEeH cpeie;

OCYIIECTBIISATh OTOOpP HCTOYHMKOB HMH(popmanuu B MHTepHETE B COOTBETCTBUU C 33JaHHBIM
MOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOIIMXCSA 3HAHMM W TyTEM CpPaBHEHUS pa3IUYHBIX
NCTOYHHUKOB BBIACIATH I/IH(l)OpMaHI/IIO, KOTOpast SABJISICTCA HpOTHBOpG‘IHBOfI WA MOXET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BAaTh IMPH  BBIIOJIHEHWH Y4YEOHBIX 3aJaHMM HAy4YHO-TIOMYJSAPHYIO JIUTEPaTypy
(U3UYECKOTO COJIEp)KaHUs, CIPABOYHBIE MaTepualibl, pecypchl ceTu MuTepHeT, BiIangeTh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHus WHGOpPMAIUKM W3 OJHOW 3HAKOBOU
CUCTEMBI B IPYTYIO;

co3MaBaTh COOCTBEHHBIE KpaTKHWE WHCHbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2-—3
UCTOYHHUKOB I/IH(I)OpMaI_II/II/I (I)I/I3I/I‘-I€CKOFO COJACpIKaHuA, B TOM YHUCIIC HYG.HI/I‘IHO ACJIaTb KpPaTKUC
COOOIlleHUsI O pe3ylbTaTaX IPOEKTOB WM Y4YeOHBIX HCCIEOBaHHUM, MPU STOM TPaMOTHO
UCTIOJIb30BaTh W3YYEHHBIN MOHATUHHBIN ammapar Kypca (U3UKH, COTNPOBOXKIATh BBICTYIUICHUE
MpE3EHTALNEH;

IPY BBIMTOJHEHUH y4eOHBIX MPOEKTOB U MCCIEIOBAHUN paclpenessiTh 00S3aHHOCTH B IpyIIe B
COOTBCTCTBHMHM C IIOCTAaBJICHHBIMHM 3aJdadyaMH, CJIACAUTH 34 BBIIIOJHCHUCM IIJIaHa HCﬁCTBHﬁ,



aJICKBATHO OILICHUBATH COOCTBEHHBII BKJIad B ACATCIbHOCTL TI'pPYIIIbI, BBICTPANBATDH
KOMMYHHUKAaTHBHOC BSaHMOﬂeﬁCTBHe, YUUTBIBAsA MHCHHUE OKPYKAIONIUX.

TABJIUIIA 2
Kon [TpoBepsieMbie MPeIMETHBIC Pe3yIbTaThl OCBOCHHS OCHOBHON 00pa30BaTeIbHOM
MIPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHUS
1.1 UCII0JIb30BATh M3YYCHHbIC TIOHATHS
1.2 pa3inyaTh SBJICHHUS 10 ONIMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIONIUX TaHHOE (HU3UUECKOE SIBJICHUE
1.3 pacro3HaBaTh MPOSBICHNE H3YyYCHHBIX (PU3UUECKUX SBJICHHUIA B OKPYKAIOIIEM

MUpe, B TOM yuciie (pu3nuecKre BJICHUS B MPUPOJE, IPU 3TOM IEPEBOIUTH
MPAKTUYECKYIO 3a7a4y B yUeOHYIO, BBIACIATH CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKK)
(bu3NYECKUX SIBICHUN

1.4 OIMCHIBATh U3yUCHHBIE CBOMCTBA TEJ U (PU3NYECKHE SBICHUS, HCIIOIB3YSI
(bu3nyeckye BEJIMYUHBI, IPU ONUCAHUU IPABUIBHO TPAKTOBATh (PU3UUYECKUN CMBICI
MCTIOJIB3yEMBIX BEJTMYNH, UX 0003HAUYCHUS U SAMHUIBI (QU3NICCKUX BEITHMYNH,
HaXoAUTh (OPMYJIbI, CBA3bIBAIOILUE JAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMHU
BEJIMYMHAMU, CTPOUTH IPaUKH N3YUYEHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEINIHH

1.5 XapaKTepu30BaTh CBOWCTBA Tel, (PU3MUECKUE SBICHUS U MPOLIECCHI, UCIONB3YS
W3YYCHHBIC 3aKOHBI, TIPU ATOM JaBaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA H
3aMKChIBaTh €r0 MATEMAaTUYECKOE BhIPAKECHHE

1.6 OOBSCHATH (U3NICCKUE SIBIICHUS, TIPOIIECCHI U CBOWCTBA TEJI, B TOM YHCIIC U B
KOHTEKCTE CUTYalluil IPAaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa: BBISBIIATh
MIPUYUHHO-CJICICTBCHHBIC CBSI3U, CTPOUTH O0BsICHEHUE U3 | - 2 JTOTMYECKHX II1aroB
c onopoii Ha 1 - 2 U3y4eHHBIX CBOMCTBA PU3NYECKUX SBICHUH, PU3NUECKUX 3aKOHA
WJTH 3aKOHOMEPHOCTH

1.7 pemars pacuéTHble 3aa4u B 1 - 2 1eHCTBUS, UCTIONb3YsI 3aKOHBI U (POPMYJIBI,
CBSI3bIBaOIIME (PU3MUECKUE BETMUMHBI: HA OCHOBE aHAIN3a YCIOBUS 3a7jauu
3aMMChIBaTh KPaTKOE yCIOBHE, MOACTABIATh PU3NUECKUE BEIMUMHBI B (DOPMYJIIBI U
IIPOBOJIUTH Pacy€Thl, HAXOAUTh CIPABOYHbBIE TAHHBIE, HEOOXOAUMBIE JJIS peIIeHUS
3aJ1a4, OIIEHUBATh PEATMCTUYHOCT NOJYy4YEeHHON (PU3HMUECKON BEIMYUHBI

1.8 pacro3HaBaTh PoOJIEMbI, KOTOPbIE MOXKHO PEIINTh NP MOMOIIN (PU3NIECKUX
METOJIOB, B ONTMCAHUH MCCIIEI0BAHUS BBIIEIATH POBEPIEMOE MPEITIOI0KEHUE
(runoresy), pa3iauyaTh U HHTEPIPETUPOBATH MOTYYEHHBIN pe3yIbTaT, HaX0IUTh
OIIMOKH B XOJI€ ONBITA, JI€JaTh BHIBOJIBI 0 €r0 pe3yIbTaTaM

1.9 MIPOBOAMTH OMBITHI 110 HAOTIOACHHUIO PU3NIECKUX SIBICHUIN WU PU3NIECKUX
CBOMCTB Tel: POPMYITUPOBATEH IPOBEPSIEMBIE TIPE/IITOJIOKEHHUS, COOUPATh YCTAHOBKY
13 MPEATI0KEHHOT0 000PYA0BaHHUS, 3aMUCHIBAThH XO/1 OTBbITA M OPMYITUPOBATH
BBIBOJIBI

1.10 BBIMOJIHATH MPSAMbIE U3MEPEHHSI C UCTIOIb30BAaHUEM aHAJIOTOBBIX U I (PPOBBIX
puOOPOB, 3aMUCHIBATH MMOKA3aHUS IPUOOPOB C YUETOM 3ajaHHON aOCOMIOTHOM
MOTPENIHOCTH U3MEPEHU

111 MIPOBOJIUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJTHOM (PM3HUECKOM BEJIMUMHBI OT JPYTOU C
MCIOJIb30BaHUEM MPSIMBIX M3MEPEHUH, Yy9aCTBOBAThH B IUIAHUPOBAHUH YI€OHOTO
WCCTIEI0OBaHMS, COOMPATh YCTAHOBKY M BBITIOIHATH U3MEPEHUSI, CIETYS
MPEITI0KEHHOMY TIIaHy, (PUKCUPOBATH PE3yIbTAThl MOTYYCHHON 3aBUCUMOCTH
(hU3UYECKUX BEIMYHMH B BUJIE MPEUIOKEHHBIX TaOIHI] ¥ TpaduKOB, 1€TIaTh BEIBOIBI
10 pe3yJbTaTaM UCCIEAOBaHUS

1.12 MIPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PU3UICCKUX BEIHMYUH, CIACAYS MPEIIOKECHHON
MHCTPYKLMHU: TIPU BBITOJHEHUN U3MEPEHHUI cOOMPATh 3KCIIEPUMEHTAIBHYIO
YCTaHOBKY W BBIYHCIISITh 3HAYCHNE HCKOMOW BEJTMYMHBI

1.13 co0JII01aTh MpaBHJIa TEXHUKH O€30MTACHOCTH MPU paboTe ¢ JIaOOPaTOPHBIM




00opya0BaHUEM

1.14

yKa3bIBaTh MPUHIIMIIBI IEHCTBUS IPUOOPOB M TEXHUYECKUX YCTPOUCTB,
XapaKTepu30BaTh IPUHLUIIBI AEHCTBHS U3YUYEHHBIX IPHOOPOB U TEXHUUECKUX
YCTPOKCTB € IOMOIIBIO MX ONMCAHMS, UCTIOJIb3Ys 3HAHHUS O CBOMCTBAX (PH3MUECKUX
SBJICHUH U HEOOXOMMble (PU3MUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MPUBOAUTH IPUMEPHI (HAXOIUTH HHPOPMALIUIO O TPUMEPAX ) MPAKTUIECKOTO
UCTIONIb30BaHUS (PU3NYECKUX 3HAHWH B TOBCEIHEBHOM KU3HU sl OOeCTIeUeHHs
0€30MacHOCTH IIPpU OOPAIICHNH C TPUOOPAMH U TEXHUUECKUMH YCTPOUCTBAMH,
COXpaHEHHS 3[J0POBBSI U COOIIOJICHNST HOPM 3KOJIOTHUECKOTO ITOBEICHUS B
OKpY>Karollen cpejie

1.16

OCYILLIECTBIIATh OTOOP UCTOYHUKOB MH(pOpMaLuK B ceTH VIHTEepHET B COOTBETCTBUU
C 3aJJaHHBIM IIOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOLIUXCS 3HAHUN U ITyTEM
CpaBHEHMsI Pa3IMYHbIX UCTOUHUKOB BBIJENATH MH(OPMALIHIO, KOTOPas SBISETCS
MPOTHBOPEYNBON MIJIM MOXKET OBITh HEOCTOBEPHOM

1.17

MCIOJIb30BaTh MIPU BHIOJHEHUH YU€OHBIX 3aJJaHHUI Hay4YHO-TIOMYISPHYIO
TUTEepaTypy (PU3NUIECKOro CoMepiKaHus, CIIPABOYHBIC MATEPUAIIBI, PECYPCHI CETH
WuTepHuer, B1aneTs NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHUs
nH(OPMAIINY U3 OJTHOM 3HAKOBOUM CHCTEMBI B APYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KPATKUE MMCbMEHHbIE U YCTHBIE COOOILEHHS Ha OCHOBE 2-
3 UCTOYHMKOB HH(POPMAITUH (PU3MYECKOTO COACPIKAHUs, B TOM YHCIIE IMTyOIMIHO
JieNIaTh KpaTKUE COOOILEHHs O pe3ybTaTax MPOEKTOB UM YU€OHbIX UCCIIEI0BaHMA,
IIPY 3TOM I'PAMOTHO MCIOJIb30BaTh U3Y4YCHHBINA MOHATUHWHBIN anmnapar Kypca
(U3MKH, CONPOBOXK/IATh BHICTYIUIEHUE NTPE3EHTALIUEH

1.19

MIPHU BBITIOJIHEHUU YYE€OHBIX MPOEKTOB U UCCIICIOBAHUM paclpeaesisiTh 00sI3aHHOCTH
B IPyIIIE B COOTBETCTBUM C IIOCTaBJIECHHBIMU 3a1a4aMHU, CJICINUThH 32 BBIIIOJHEHUEM
IUIaHa JEWCTBUH, aJleKBATHO OLIEHNBATL COOCTBEHHEIN BKIA B A€ITEIHLHOCTE
IPYIIIBL, BBICTPAUBAaTh KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHEHUE
OKpY>KaroInX

TABJIMLIA 3

Kon
pasnena

Kon
dJIEMEHTA
®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIIET'O MUPA

®usznka — Hayka o mnpupoze. SBneHus npuponbl. duznueckue
11 SABJICHUA: MCEXAaHUYCCKUE, TCIIJIOBBIC, BJ'IGKTpI/I'-IeCKI/Ie, MarauTHBIC,
CBETOBBIE, 3BYKOBbIE

IIpoBepsiemble 3JIEMEHTHI COICPKAHUS

@dusznueckue BeNUUMHBL.  M3mepeHue  (PU3MUECKMX  BEIMYUH.
1.2 Ouznyeckue npudopsl. [lorpemHocts uamepenuit. MexayHnapoaHas
CUCTEMA EAVHMII

ECTCCTBCHHOHaquBII‘;I METOJ ITIO3HAHMA: Ha6J'IIO,Z[eHI/Ie, IIOCTaHOBKa
1.3 HAay4YHOro BOIIpOCa, BBIJABUIKCHHUEC THIIOTE3, OKCICPUMCHT 11O
IIPOBCPKE TUIIOTE3, 00BSICHEHHUE Ha6J'IIOIIaCMOI‘ O SABJICHUA

14 Onwucanue GpU3MUECKUX SBICHUH C TOMOIIBIO MOJIENIEH

[IpakTuyeckue pabOTHI:

1.5 N3mepenne paccrosamii. Mzmepenne o0bEmMa KUAKOCTH U TBEPIOTO
tena. Onpesenenue pa3MepoB Majbix Tel. M3MepeHue teMneparypbl
MIPH TTOMOIIN JKUAKOCTHOTO TEPMOMETPA M JJATYMKA TEMIIEPATyPhI

ITEPBOHAYAJIbHBIE CBEJIEHNM A O CTPOEHNHN BEIIIECTBA




CtpoeHue BelecTBa: aTOMbl U MOJEKYJbl, UX pa3Mepbl. OIBITHI,

2.1 JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBA

29 JIBrxenue vactuil BemecTBa. CBsI3b CKOPOCTH JIBMXKCHHS YaCTHUIL C

' TeMIiepaTypoii. bpoynosckoe nBmwxkenue, muddys3us

2.3 B3aumopeiicTBue YacTHI] BEIIECTBA: IPUTSKEHUE U OTTAIKUBAHHE
ArperaTtHble COCTOSIHUSI BEILECTBA: CTPOCHHME Ta30B, KUAKOCTEH U

24 TBEPABIX (KPUCTAIUIMYECKUX) Tell. B3auMOCBsI3b MEXly CBOMCTBAMHU
BEUIECTB B pa3HbIX arperaTHbIX COCTOSHUAX U HX aTOMHO-
MOJIEKYJIIPHBIM CTPOECHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[IpakTuueckue padboOTHI:

26 Onenka auaMeTrpa aTroMa METOJOM psAIOB (C HCIOJIb30BAHUEM
¢dotorpadumii). OnbITEl MO HAOIIOIECHUIO TEIJIOBOTO PACIIUPEHUS
razoB. ONbITEI MO OOHAPYXKEHHUIO ICHCTBHS CHII MOJICKYJISIPHOTO
MIPUTSDKCHUS

JIBIDKEHUE U B3AMMOJIEMCTBUE TEJI

31 Mexanuyeckoe JBWXKEHHE. PaBHOMEpPHOE UM  HEPAaBHOMEPHOE
JIBUKCHHE

32 Ckopoctb. CpenHsisi CKOPOCTh INPU HEPABHOMEPHOM JIBHXKECHUHU.
Pacuér nmytu 1 BpeMeHH IBHKCHUS
SIBnenne wuHepuuu. 3aKOH HHEpUUHU. B3aumopeiicTBue Ten Kak

3.3 MpUYMHA H3MEHEHUs CKOpOCTH ABMKEHMs Ten. Macca kak Mmepa
WHEPTHOCTH Tella

34 [InotHOCTH BemiecTBa. CBS3b IVIOTHOCTH C KOJUYECTBOM MOJIEKYJ B

' equHNIE 00BEMA BEIECTBA

3.5 Cuita KaK XapakTepUCTUKA B3aUMOJICHCTBHS Tell

36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue CuUIbI C TIOMOIIBIO
JMHaMOMETpa

37 SBnenue TaroreHus u cuna TsbkecTH. Cuila TSDKECTH Ha JIPYTUX
mwianerax. Bec tena. HeBecomocTh

38 Cuna Ttpenus. TpeHHE CKONBXEHHS U TpeHue mnokos. TpeHue B
MIPUPOJIC U TEXHHUKE

39 CroxxeHne CHIJI, HAIPaBIICHHBIX o OJTHOM MPSMOI.

' PaBHOelicTBYrOIIAs CHIT
[IpakTudeckue pabOTHI:

OnpeznenieHne CKOPOCTH PABHOMEPHOTO JBWXKEHUs (LIapHKa B
KUJKOCTH, MOJICTTH DJICKTPUYECKOTO aBTOMOOWIS W TakK jajee).

310 Omnpenenenue cpeqHel CKOPOCTH CKOJIBKEHUS Opycka WM IIapuKa
10 HAKJIOHHOMW TIocKocTH. OmpesesieHne MII0THOCTA TBEPIOTO Tea.
OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsKEHUs
(mepopmaniu) TPYKHUHBI OT TPWIOKEHHOW Ccuibl.  OTBITHI,
JEMOHCTPUPYIOUIUE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIBKEHHS OT Beca
TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH
®uznyeckue SBICHUS B IPUPOJIC: MPUMEPHI IBUKEHUS C PA3TUMUHBIMU

3.11 CKOPOCTSIMH B >KMBOW M HEXXHBOW IPUPOJIE, IEHCTBUE CHJIBI TPEHHS B
MIPUPOJIE U TEXHUKE

3.12 TexHnueckue ycTpoicTBa: AMHAMOMETP, OJIIMITHUKI




JIABJIEHUE TBEPJIbIX TEJI, )KUJIKOCTE 1 TA30B

HaBnenue TBEpHOro Ttena. CrnocoObl yMEHbBIIEHUS M YBEIUYCHUS

4.1
JaBIICHUS

42 JaBnenne raza. 3aBUCHUMOCTb JaBJE€HHsS Traza OT 00bEMa,
TEMIEPATYPhI

43 [lepenaya naBneHusi TBEPABIMU TeJIaMH, KHUAKOCTSAMU U Ta3aMHu.
3akoHn [lackains. [IlHeBMaTHUYECKHE MAaITUHBI

44 3aBUCUMOCTh JIaBJICHUS KHIKOCTH OT TIyOWHBL [ mapocraruyeckuii
napanokc. Coobmaroniuecs cocynbl. ['uapaBinueckue MexaHUu3Mbl
Atmochepa 3emnm  u  atMocdepHoe  naBieHue. [IpuunHBI

45 CYyIIIECTBOBAHMS BO3AYIIHOW oOosiouku 3emiu. Onbit Toppudesniu.

' 3aBUCHUMOCTh aTMOC(HEPHOrO MABJICHUS OT BBICOTHI HAJ YPOBHEM

Mops

46 Nsmepenue armocdeprnoro napneHus. [Ipubopsl 11 usmepeHus

' aTMOC(EepHOTro TaBJICHUS

47 JlelicTBMe JKHUJIKOCTM MW Tra3a Ha IMOrPYKEHHOE B HHUX TEJIO.
BrrTankuBatonias (apxumMesioBa) cuia. 3aKoH Apxumena

4.8 [1naBanue ten. Bo3nyxornaBanue
[IpakTuueckue pabOTHI:
UccnenoBanue 3aBUCMMOCTH Beca Tella B BOJEe OT 00BbEMa
NOrpyEHHOW B KUAKOCTh  4yactu  Tema.  OmpexneneHue
BBITAJIKUBAIOLIEH CHWJIbI, JIEUCTBYIOIIEH Ha TENO, MOTPYKEHHOE B

49 KUAKOCTh. [IpoBepka HE3aBUCHUMOCTH BBITAJKUBAIOLIEH CHIIBI,
JEUCTBYIONIEH HA TEJIO0 B JKUIKOCTH, OT Macchl Tena. OTBITHI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKMBAIOLIEH CHUJIBL,
JeCTByIOIEN Ha TEJIO B KUAKOCTH, OT O0bEMa MOTpyKEHHOU B
KUJKOCTh YaCTH TeJa U OT INIOTHOCTHU KHUJKOCTU. KoHCTpynpoBaHue
apeoMeTpa WM KOHCTPYHUPOBAHHME JIOJKM U ONpeneieHue e
Ipy30I0AbEMHOCTH

410 OusnyecKkue SABICHUS B MPUPOE: BIUSHUE aTMOCHEPHOTO aBICHUS
Ha KUBOW OpraHU3M, IJIaBaHUE PHIO
TexHudeckue yCTpOWCTBA: COOOIIAIONINECS COCYIbI, YCTPOMCTBO

411 BOJIONIPOBOJIA, TUIPABIMYECKUIl Tpecc, MaHOMETp, Oapomerp,
BBICOTOMED, TTOPITHEBON HACOC, APEOMETP

PABOTA, MOILIHOCTb, SHEPTUA

5.1 Mexanunueckasi pabota

5.2 MexaHuyeckas MOITHOCTb

53 [IpocTeie MexaHU3MBI: pbIuar, 070K, HaKJIIOHHAs TIOCKOCTh. [IpaBuio
paBHOBECHsI pbIyara

5.4 [IpuMeHeHne npaBuiia paBHOBECHUS phluara K OJIOKY

55 «3o50T0€ TIpaBUIIO» MexaHUKU. KoappuimeHt nonesHoro neicTBus
MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTeHnumanpHas SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIEN

5.7 Kunernueckas sneprust

58 [lonnas mexaHuyeckasi SHeprus. 3aKOH M3MEHEHHUS U COXpaHEHUS

MEXaHUYECKON IHEPTrUun




[IpakTrueckue pabOTHI:

Onpenenenue pabOThl CHIIBI TPEHHUS NMPU PABHOMEPHOM JIBHIKEHUU

59 T€Jla N0 TOPU3OHTAIBHOW MOBEPXHOCTHU. McciienoBaHue yCIOBHM
paBHOBecusi poryara. M3mepenune KIIJ[ HaKJIOHHOW TJIOCKOCTH.
N3ydeHne 3aK0Ha COXpaHEHMsI MEXaHUYECKON YHEPIUH

5.10 @u3nuecKue SBICHUS B IPUPOJIE: PbIYATrH B TEJIC YEIIOBEKA

511 TexHudeckue YCTPOWCTBA: pblYar, MOJABHKHBIA M HEIOIBUKHBIN

6J'IOKI/I, HAaKJIOHHAas IIJIOCKOCTh, IIPOCTHIC MEXAHNU3MBEI B 6BITy

IIpenmeTHbIe pe3yabTaThl
8 KUIACC

K kxonny oOyuenus B 8 kJjacce mpeiMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

MCIIOJIb30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JABM)KEHHE aTOMOB U MOJIEKYJI,
arperaTHple COCTOSIHUSI BEIECTBA, KPUCTAJUIMYECKHE M aMOp(HBIE Tena, HACHIIEHHBIH U
HEHACBILLCHHBII Tap, BIaXXHOCTh BO3/yXa, TEMIEpaTypa, BHYTPEHHsISI SHEPrus, TEIIOBOM
JIBUTATEb, SJEMEHTAPHBIM JJIEKTPUUYECKUN 3apsijl, AJIEKTPUYECKOE I10JIe, MPOBOJHUKH U
JUBJIEKTPUKHU, IIOCTOSHHBIHN 3J1€KTPUYECKUN TOK, MArHUTHOE I10JIE;

pa3nuuarh ABJIEHMs (TEILUIOBOE PACIIMPEHUE U CKaTHe, TEILIoNepeaada, TEIJI0BOE paBHOBECHUE,
CMauMBaHME, KANWULSIPHBIE SIBICHUS, UCIIAPEHHUE, KOHICHCALMs, IJIAaBJICHHUE, KPUCTAJIN3alusl
(oTBepneBaHuE), KHUIIEHHE, TeIulonepenaya (TEIIONPOBOIHOCTb, KOHBEKIUS, W3IIy4EHHUE),
NIEKTpU3ALKs Tel, B3aUMOJCHCTBHE 3apsoB, IEHCTBUS DJIEKTPUYECKOIO TOKa, KOPOTKOE
3aMbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, JEHCTBUE MAarHUTHOIO IOJS HA MPOBOJHUK C TOKOM,
AIIEKTPOMAarHWTHAs. WHIYKIMS) 1O OMUCAHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacrno3HaBaTh MPOSIBICHUE W3YYEHHBIX (PU3MUECKHX SIBJICHHM B OKpYXKAIOLIEM MHpE, B TOM
yucie GU3nYecKre BJICHUs B IPUPOJIE: IOBEPXHOCTHOE HATSHKEHUE U KANMJUISPHBIC SIBICHUS B
IpUPOJIE, KPUCTALIbl B IpUpoje, nznydeHue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3BL,
o0Opa3oBaHUe pOChl, TyMaHa, UHEesl, CHETa, AJIEKTpUUYECKHe SABIEHHUs B aTMoc(depe, 2IeKTpHUIECTBO
JKUBBIX OPraHM3MOB, MarHUTHOE MoJie 3eMiid, Japeld MOoIH0COB, pPOJIb MAarHUTHOTO MOJS Ui
KHU3HU Ha 3emiie, MOJIIPHOE CUSHUE, IIPU 3TOM NEePEeBOIUTH MPAKTUUYECKYIO 337a4dy B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (TPU3HAKH) (PU3NUECKUX SBICHHI;

ONHKCBHIBATh M3y4YCHHbIE CBOWCTBA Tel W (U3UYECKUE SBICHUS, HUCHONb3Ys (u3nyeckue
BEJIMUMHBI (TEMIIepaTypa, BHYTPEHHSS SHEPTUsl, KOJIMYECTBO TEIUIOTHI, yAEIbHAs TEIIIOEMKOCTh
BEIIECTBA, YAEIbHAs TEIUIOTA IUIABJICHMsS, YyJelbHas TEIUIoTa MapooOpa3oBaHUs, yJelIbHas
TEIJIOTa CrOpPaHUsl TOIIMBA, KOI(M(UIMEHT TMOJE3HOr0 JEHCTBUS TEIUIOBOW MAIWHBI,
OTHOCHUTEJIbHAS BJIAXXHOCTb BO3[yXa, ANIEKTPUUYECKUI 3apsi, CWiIa TOKa, JJIEKTPUUYECKOE
HanpsDKeHUE, COMPOTHBIIEHUE MPOBOJHHUKA, YJEIBHOE CONPOTHUBIEHHE BEIIECTBa, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOT0 TOKA), MPU OMHCAHUU MPABUIBLHO TPAaKTOBAaTh (PU3NYECKUI CMBICI
UCTIOJIb3YEMbIX BEIMYUH, 0003HAYEHUS M €AUHUIIBI (PU3MUECKUX BEJIMYMH, HAXOAUTh (POPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIUYMHY C JAPYTUMHU BEIHMYMHAMH, CTPOUTH T'paQUKU
U3YyYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIMUMH;

XapakTepu3oBaTh CBOMCTBa Tel, (pU3MUECKUE SABICHMS U IPOLECCH, MCIOJb3Ysl OCHOBHBIE
HOJIOKEHUS MOJIEKYJIIPHO-KHHETUYECKONH TEOPUH CTPOEHUS BEIIECTBA, IPUHIUI CYIEpIO3UIIUN
noJjiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUs 3apsza, 3akoH Oma 1 ydyacTKa Lenw,
3akoH Jlxoyns—JleHma, 3akOH COXpaHEHHMs SHEprMM, HpU ITOM JaBaTh CIOBECHYIO
(bopMyITHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BBIPAKEHHE;




OOBSICHATH (PU3NYECKHE TMPOLECCHl M CBOWCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE CHUTYyalluil
IPAaKTUK OPUEHTHPOBAHHOI'O XapaKTepa: BBIABISATH NPUUUHHOCIEACTBEHHBIE CBS3H, CTPOUTH
o0BsicHeHHE M3 1—2 JIOTMYECKUX MIaroB ¢ Omnopoil Ha 1—2 M3yYEHHBIX CBOWCTBA (PH3UUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THBIE 3a7audl B 2—3 JCUCTBHS, UCIOIB3YS 3aKOHBI M (POPMYIIbI, CBSI3BIBAIOLINE
¢u3nueckue BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBHS 33/1a4M 3alKCHIBATh KPAaTKOE YCIOBUE,
BBISBJIATH HEJOCTATOK JI@HHBIX Ul PpELICHUs 3ajadyd, BBIOMpaTh 3aKOHBl M (HOpMyIIbl,
HeoOXoauMble JUIsl €€ pelleHMs], MPOBOJAUTh PACUETHI U CpPaBHUBATh IOJYUYEHHOE 3HAUYEHUE
(Gu3M4ecKoil BEITMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh NpPOOJEMbI, KOTOpbIE MOXHO PEIIUTh IMPH HOMOIIM (DU3MYECKHX METO/OB,
UCIIOJIb3YSl OIMCAHME MCCIEAOBAHUS, BBIACIATH MPOBEPSIEMOE IPENAIIOJIOKEHUE, OLEHUBAThH
IPaBUIBHOCTb MOPsAKA IPOBEACHUS UCCIEI0BaHUs, A€IaTh BEIBObI;

IPOBOJUTH OIBITH MO HAOIIOACHUIO (U3UYECKUX SBICHUN WM (U3NYECKUX CBOMCTB TEl
(KanwIsipHbIE SIBJICHHUS, 3aBUCUMOCTb [JaBJIEHUS BO3JyXa OT €ro o0béMa, TeMIleparypsbl,
CKOpOCTH IIpollecca OCTbIBAaHMS M HAarpeBaHUs NpU H3IYyYEHUH OT IIBeTa H3Jydaroliein
(moryomaroneil) MOBEPXHOCTH, CKOPOCTh HUCHApEHUs BOABI OT TEMIIEPATYpPbl >KUJIKOCTH U
wIomaau €€ IMOBEpXHOCTH, AJIEKTpU3alUs TeJl U B3aMMOJAEHCTBUE SJICKTPUYECKHX 3apsioB,
B3aMMOJICHCTBHE IIOCTOSHHBIX MAarHUTOB, BU3yaJlU3allUs MarHUTHBIX IIOJIEH IOCTOSHHBIX
MarHuTOB, JI€HCTBHS MAarHUTHOIO IOJs HA HMPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa  3JEKTPOJBUIATENsl  IOCTOSHHOIO  TOKa):  (OpMyIHpoBaTb  MPOBEPSEMbIE
HPENONI0XKEeHUs, COOUpaTh YCTAaHOBKY M3 IPEIUIOKEHHOro OOOpYIOBaHUS, OMNUCBHIBATH XOJ
OTIBITa U JOPMYIIUPOBATH BHIBOJIBI,

BBINOJIHATH NPSMBIE U3MEPEHUS TEMIIEPATYpPhl, OTHOCUTEJILHON BIQXKHOCTH BO3/1yXa, CUJIbI TOKA,
HaMpsDKEHUs1 C HCHOJIb30BAHHMEM AHAJIOIOBBIX NMPUOOPOB M JATYMKOB (PU3MUECKUX BEIMYMH,
CpPaBHMBATh PE3YJIbTAaThl U3MEPEHUH C YUETOM 3aJaHHON aOCONIOTHON MOTPEIIHOCTH;

IOPOBOJUTH HCCIIEJOBAaHUE 3aBHCUMOCTH OJHOM (U3MYECKOH BETUMYMHBI OT JpPYyro ¢
UCMOJIb30BAaHUEM MPSMBbIX HM3MEpEHHH (3aBUCHUMOCTb CONPOTHUBIEHHS MPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAIU MOMEPEYHOT0 CEUYEeHUs U YAEIbHOIO CONPOTHUBIIEHUS BELIECTBA MPOBOJHUKA,
CHJIBI TOKa, HMAYILIErOo Yepe3 IPOBOAHMK, OT HANpPsDKEHHWs Ha IPOBOJHUKE, HCCIEIOBAHUE
MOCNIEAOBATENbHOIO W TapajlieIbHOTO  COEIWHEHUH  NPOBOJHUKOB):  IJIAHUPOBATh
UCclieIoBaHue, COOMPATh YCTAHOBKY M BBIMOJIHATD U3MEPEHHUs], CIeays MPEI0KEHHOMY TUIaHy,
¢ukcupoBaTh pe3yabTaThl MOJTYYEHHOM 3aBUCMMOCTH B BHAE TaOMUI U TpaduKoB, JeiaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEOBaHMS;

IPOBOANTH KOCBEHHBIE M3MEPEHUs (U3NYECKUX BEIUUYMH (yAeabHas TEIJIOEMKOCTh BEIECTBa,
COMPOTHBIIEHUE MPOBOJHUKA, paboTa W MOIIHOCTh AJIEKTPUYECKOTO TOKA): IUIAHUPOBATH
U3MEpeHusi, COOMpPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, Celys MpPeVI0OKEHHOW MHCTPYKIUH, U
BBIUNCIISTH 3HAUEHNE BETMUNHBI,

co0JII01aTh MpaBHiia TEXHUKH O€30MacCHOCTH MU paboTe ¢ 1a0opaTOpHBIM 000pYI0BaHUEM;
XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS W3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMopod Ha MX OMNHMCAHMUA (B TOM YHCIE: CHCT€Ma OTOIJIEHUS JOMOB, THTPOMETp, MapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUHUK HIIEKTPUUECKOW SHEPTHH, 3JIEKTPOOCBETUTENbHBIC
npuOOpbl, HarpeBaTelIbHbIE ANEKTPONPUOOPHl (IIPUMEPHI), DIEKTPUUYECKHE TMPEAOXPAHUTENH,
AIIEKTPOMArHUT, 3JEKTPOJBUTATENIb IOCTOSIHHOTO TOKAa), MWCIONb3ysd 3HAHUA O CBOHCTBax
buznyecKux SIBICHUN U HEOOX0AUMbIe (PU3NUECKIE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M W3MEPHUTEIbHBIE MPUOOPHI MO CXeMaM H
CXEMaTHMYHBIM pPHCYHKaM (KHJIKOCTHBI TEpMOMETp, TepMOC, ICHUXPOMETp, TUTPOMETD,
JIBUTaTellb BHYTPEHHEI0 CrOPaHus, 2JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbl NEKTPHUECKUX
Leneil ¢ MOocIel0BaTEeNIbHBIM U NapajuIeIbHbIM COECIUHEHUEM JIEMEHTOB, pa3jinyas yCIOBHbBIE
0003HauEHMSI FTIEMEHTOB JIEKTPUUYECKUX LIEeTIEH;

NPUBOANUTH MpPUMEpPHI (HAXOOUTh MH(OPMAIMIO O MpUMepax) MPAKTUYECKOrO HCIOIb30BAHUS
(bu3MYECKUX 3HAHUH B MOBCEAHEBHON KU3HU /ISl 00ecrieueHus: 0€30MacHOCTH MPU OOPAIIEHUH C



npubopaMu M TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHs 3/0pOBbS M COONIONEHHUS HOPM
9KOJIOTUYECKOTO MOBE/IEHUS B OKPYXKAOLIEH cperie;

OCYIIECTBIISATh TMOUCK HH(popMamuu ¢Qusnyeckoro cogepxanuss B VHTepHeTe, Ha OCHOBE
UMEIOIMXCAd 3HAaHMM M NyTéM CpaBHEHUS JIOMOJHUTENIBHBIX MCTOYHMKOB  BBIJICINATH
UH(POPMALINIO, KOTOPast SBJISETCS MPOTUBOPEUNBOM UM MOXKET OBITh HEIOCTOBEPHOM;
UCIOJIb30BaTh IPU  BBIIOJHEHUM Y4YeOHBIX 3aJaHUl Hay4yHO-IOMYJSIPHYIO JIUTEpaTypy
(GU3M4ecKOoro coJepXaHus, CIPaBOYHbIE MaTepualbl, pecypchl ceTu VHTepHeT, BiaaeTh
npuéMaMu KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHust HHGOPMAIMM W3 OJHOM 3HAKOBOM
CHCTEMBI B IPYI'YIO;

CO3/1aBaTh COOCTBEHHBIC NMMCHMEHHBIE M KPAaTKUE YCTHBIE COOOLIeHHs, 0000mas nH(popMaruo
U3 HECKOJBKUX MCTOYHHKOB (PU3MUYECKOTO COJEPKAHUSA, B TOM YHCIE ITYOJIUYHO MPEICTABIISATH
pe3yabTaThl IMPOEKTHOM MM HCCIIEAOBATENbCKOM JIEATENIBHOCTH, HpPU STOM TI'PaMOTHO
UCTIOJIb30BaTh M3YYEHHBIN MOHATUHHBIN anmapar Kypca (U3UKH, COTPOBOXKIATh BBICTYIUICHUE
Mpe3CHTAlNEN;

IPY BBITIOJHEHUU y4EOHBIX MPOEKTOB M MCCIEIOBAHUN (PU3MUYECKHUX IMPOIECCOB PACIPEILIIATh
00513aHHOCTH B TPYIIIIE B COOTBETCTBHHU C IMOCTABJICHHBIMH 33/1a4aMH, CJICIUTH 32 BHITIOJTHEHUEM
IUlaHa JEWCTBUM M KOPPEKTHPOBaTh €ro, aJeKBaTHO OIIEHWBAaTh COOCTBEHHBIM BKJIA] B
NeSITebHOCTh  TPYIIBI, BBICTPaWBaTh KOMMYHHKAaTHBHOE  B3aUMOJICHCTBHE, MPOSBIISAA
TOTOBHOCTb pa3peliatbh KOH(PIUKTHI.

TABJINLIA 4
Kon N
HpOBEPAEMOTo [IpoBepsiembie HPEAMETHbIE PE3YIbTATEL OCBOCHHUS OCHOBHOI
00pa3zoBaTenbHON MPOrpaMMbl OCHOBHOT'O 00111eT0 00pa3oBaHus
pe3ynbpTarta
1.1 HCTIOJIb30BaTh MOHATHUS
19 pa3inyaTh SBIEHUS MO OINHCAHUIO UX XapaKTEpHBIX CBOWCTB U Ha
OCHOBE OITBITOB, ICMOHCTPHUPYIOIIHUX JAHHOE (PU3NICCKOE SBIICHHE
pacro3HaBaTh MPOSBICHHUE W3YYCHHBIX (DHU3UYECKWX SBICHHHA B
13 OKpY’KarollleM MHpe, B TOM 4Hciie (pu3ndeckue sBICHUs B MIPUPOJE, IPU
9TOM TIEPEBOAWTH MPAKTUYCCKYIO 3aJady B y4eOHYI, BBIICIATH
CYIIIECTBEHHBIE CBOMCTBA (MTpU3HAKK) GUZNUECKUX SIBICHUMN
ONWCHIBATh HW3YYCHHBIE CBOWCTBA Tell W (DHU3UYECKHE SIBICHUSA,
UCTIONB3YSl  (DU3MYECKHE BEIWYUHBI, TMPH OMNHUCAHUU MPABUIBHO
14 TPAKTOBATh (PU3UUCCKHUI CMBICIT UCIIOJB3YEMBIX BEIIMUUH, 0003HAUCHUS

U eMHUIBI (PU3NYECKUX BEIUYHH, HAXOAUTh (HOPMYJIbI, CBSA3BIBAIOIINE
JaHHY!0 (U3MYECKYI0 BEJIMYMHY C JPYTMMH BeJIMYWHAMH, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEITMUNH

XapaKTepu30BaTh CBOWCTBA TeJ, (hU3MYECKHE SIBICHUS U TPOLECCHI,
1.5 WCIIONIb3Ysl M3YYEHHBIC 3aKOHBI, IIPU 53TOM JaBaTh CIIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTHYECKOE BhIPAKEHHE

00BACHATH (PU3MUECKHE MPOIECCHl M CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE  CHUTyalliii  MPaKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa:
1.6 BBISIBJISITh IPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1 —
2 JOTMYECKMX IIaroB ¢ momompio 1 — 2 U3y4eHHBIX CBOMCTBA
¢bu3nUecKux sBICHUN, GPU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemiath pacyéTHbhle 3a7aud B 2 — 3 JAEUCTBUS, MCHOJb3Yyd 3aKOHBI U
dbopMyIibl, cBsI3bIBatOIME (PU3MUYECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a
1.7 YCJIOBHS 33JlayMl 3alKCBIBATh KPATKOE YCIIOBUE, BBIABIATH HEAOCTATOK
JAHHBIX IS pelIeHHs 3aJauyd, BbIOMpaTh 3aKOHBI U (POPMYJIBL,
HEeoOXOoMuMBIC sl €€ pEelIeHUs, MPOBOJIUTh PAcu€Thl M CpPaBHUBATH




IMMOJIYYCHHOC 3HAYCHUC (bHSH‘ICCKOI)’I BCJIIMYHUHBI C U3BCCTHBIMHU JaHHBIMU

1.8

1.9

paciio3HaBaThb HpO6JICMI)I, KOTOPBIC MOXHO PpE€HIUTh IIPpU IIOMOIINHU
(1)I/ISI/ILIGCKI/IX MCTOHOB, MCIIOJIB3YsS OIMMCAHUC HCCICAOBAHHA, BBIACIATH
IIPOBEPAEMOC IMPCAINOIIONKCHNUE, OLCHUBATH IIPABUJIBHOCTH IIOpAJKaA
IMPOBCACHUA UCCIICAO0OBaHNA, ACJIaTh BBIBOIBI

IOPOBOJIUTH ONBITBI MO HAOMIOACHUIO (U3UYECKUX SBICHUH WU
bu3nyecKux  CBOWCTB  Tel: dbopMynupoBaTh  IMpOBEpsieMbIe
OPEINONIOKEeHUs,,  COOMpaTh  YCTAaHOBKY M3  MPEIJIOKEHHOTO
000py/I0BaHUs1, ONUCHIBATh XOJ1 OMbITA U (POPMYITHPOBATH BHIBOJIbI

1.10

BBIMIOJIHATh MpPSIMBbIE HM3MEPEHHsS] C HCIIOJIb30BAHUEM AaHAJIOTOBBIX
nprOOpPOB M JATYMKOB (PU3MYECKHX BEIMYWH, CPAaBHUBATH PE3YJIbTATHI
HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COFOTHOM MOTPEITHOCTH

111

1.12

IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOU (pru3nyeckoil BETMUUHbI
OT JpPYrol ¢ UCHOJB30BAHUEM IPSAMBIX HW3MEPEHHN: ILIAHUPOBATh
UcclieloBaHue, cOOUpaTh YCTAHOBKY M BBIIOJHITH U3MEpPEHUs, Cleays
NpPEUIOKEHHOMY  IIJIaHy, (HUKCHpPOBATh Pe3yibTaThl  IMOJYYECHHON
3aBUCUMOCTH B BHUAE Tabmul U rpaduKoB, jAenaTh BBIBOJBI 110
pe3ynbTaTaM MCCIIEIOBAHU

IPOBOJUTH KOCBEHHbIC MU3MEPEHUs (U3NYECKUX BEJIMUYUH: MJIAHUPOBAThH
U3MEpeHHusi, CcoOMpaTh OKCIEPUMEHTAJIBHYIO yCTAaHOBKY, CIEAys
IPEUI0KEHHON MHCTPYKIUH, U BBIYUCIISTh 3HAUCHUE BEJTMUYHHBI

1.13

1.14

coOmofaTh TpaBWiIa TEXHUKH Oe30macHOCTH mpu  pabore ¢
71a00paTOPHBIM 000PYI0BaHUEM

XapaKTepu30BaTh MPUHLUIBI JIEHCTBUS HU3YYEHHBIX MNpUOOpOB U
TEXHUYECKHUX YCTPOMCTB C ONOPOM HAa MX OMMCAHMS, UCIIOJb3YS 3HAHUSA
O CBOHCTBaX (U3MYECKUX SBJIEHUH M HEOOXOAUMBbIE (QU3NYECKUE
3aKOHOMEPHOCTH

1.15

pacno3HaBaTb MPOCTHIC TEXHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pI)I o cxeMaM " CXEMATUYHBIM PUCYHKaM, COCTaBJIATH CXCMBI
QJICKTPHUYICCKUX Lenerl ¢ IMOCIEIOBAaTEIbHBIM H napaJijieJIbHbIM
COCOIMHCHUEM BJICMCHTOB, pasjindas yCJIOBHBIC 0003HAYEHUS DIICMEHTOB
QJICKTPHUICCKUX Hemnemn

1.16

1.17

OPUBOANUTE  TNpPUMEPHl  (HAXOAUTh HUHPOPMALMIO O MpuUMepax)
MPAaKTUYECKOTO MCIOJIBb30BaHUS (DU3NYECKUX 3HAHUH B MOBCETHEBHOMN
XKHU3HH [T obecnieueHust 0€30MacHOCTH MpU OOpaIleHuu ¢ pudopamu 1
TEXHUYECKHUMHU YCTPONCTBAMHU, COXPAHEHHS 3/I0POBBSI M COOJIOACHUS
HOPM 9KOJIOTHYECKOT'0 TMOBE/ICHUS B OKpYXKarolei cpene

OCYIIECTBIISATh MOUCK WH(OpManuu (U3MIECKOr0 COJEpPKaHUS B CETH
NHTepHeT, Ha OCHOBE HMEIOIIMXCS 3HAaHUW M IYTEM CpaBHEHUS
JIOTIOJTHATENFHBIX ~MCTOYHUKOB BBIIETATH HWHGOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEUHBON MIIH MOYKET OBITh HEJOCTOBEPHOM

1.18

UCMOJNb30BaTh NPU  BBINOJHEHUM  YYEOHBIX  3aJaHUi  Hay4yHO-
MOMYJSIPHYIO  JIMTEPATYpy (PHU3NYECKOTO CONEp)KaHUs, CIPAaBOUYHbIE
Marepuaisl, pecypchl cerh  MHTepHer;  BiageTrs  npuéMamu
KOHCIEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHusl MHGOPMALUU W3 OJIHOMI
3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CcO31aBaTh COGCTBCHHBIG IMUCBbMCHHLIC W KPATKHUC YCTHBIC COOGIJ_ICHI/IH,
0000mas wHGOPMAIMIO W3 HECKOJbKHMX HWCTOYHHKOB (HU3HUYECKOTO
COJepXaHHsA, B TOM 4YHUCIE MYyOIMYHO TMPEICTABIATh pPE3YJIbTaThl
MPOCKTHON WJIM UCCIIEAOBATEILCKON IS TEILHOCTH, TIPH 3TOM TPAMOTHO




1.20

WCIIONIh30BaTh HW3YYCHHBIM TOHATUWHBIN ammapar Kypca (QU3HKH,
COIIPOBOKAATh BBICTYIIJICHUC HpCSCHTaI_II/Ief/’I

OpU BBIOJHEHUM YUYEOHBIX NPOEKTOB W HCCIEAOBAHUHN (DU3NUECKUX
IPOLIECCOB PACHPENEATh OO0A3aHHOCTU B TIPYMIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMM 33Jla4aMU, CJICIAUTH 3a BBIIOJIHCHUEM IUIaHA ACUCTBUU
U KOPpPEKTHpPOBaTh €ro, aJeKBaTHO OLICHMBATb COOCTBEHHBIN BKJIaJa B
JIeATEIIbHOCTh TPYIIIBI, BBICTPAUBATh KOMMYHHKaTUBHOE
B3aUMO/IEHICTBHE, IPOSBIISASA TOTOBHOCTh pa3peliaTb KOH(QIUKTHI

TABJIMLIA 5

Kon Kon

HpOBCpHCMHC QJIEMCHTLBI COACPIKAHHUA

pasaciia 9JICMCHTA

6.1

TEIUVIOBBIE ABJIEHU A

OcCHOBHbBIE TIOJIOKEHUS MOJEKYJISIPHO-KMHETUYECKOW TEOpUU
cTpoeHus BemiecTBa. Macca M pasMmepbl MoJeKysl. OIBITHI,
IIOATBEPKJAIOIIAE  OCHOBHBIE  ITOJIOKEHUS  MOJIEKYJISIPHO-
KMHETUYECKOU TeOpUH

6.2

6.3

6.4
6.5

6.6

Mopenu TBEPIOTO, KHUAKOTO W Tra3000pa3HOr0 COCTOSHHM
BemiectBa. Kpucrammmieckue u amopdHbIe Tena

OObsicHEHHE CBOICTB ra3oB, XKHUJIAKOCTEH U TBEP/BIX TNl HA OCHOBE
ITOJIOXKEHUN MOJIEKYJIIPHO-KHHETHYECKOU TEOPHUH

CMauuBaHue u KalWJIISIPHBIC ABJICHUA
TennoBoe pacIMpeHne U CxKaThe

Temneparypa. CBsA3b TemmepaTrypbl CO CKOPOCTbIO TEIJIOBOIO
JIBIDKEHUS YaCTHIL

6.7

6.8

Buytpennss sHeprus. CriocoObl U3MEHEHUS! BHYTPEHHEH SHepruu:
TEeIuIonepeiaya U COBEpLUIEHNE padOThI

Bunel  temyomepenauu:  TEIUIONPOBOAHOCTb,  KOHBEKIHS,
U3IIy4YeHUE

6.10

KommduecTtBo TemnoTel. Y IeabpHas TEIIOEMKOCTD BEIECTBA

TemiooOMeH M TEIJIOBOE paBHOBECHE. YPABHEHHE TEMJIOBOTO
OanaHca

6.11

6.12

6.13
6.14

6.15

6.16

[InaBneHue W  OTBEpAEBAaHUE KPHUCTAIIMYECKHUX  BEIIECTB.
VY nenbHast Teru10Ta TUIABICHUS

[TapooGpazoBanne u koHjaeHcamus. Mcmapenme. Kumenwue.
VY aenbHas TeroTa napooOpa3oBaHusl. 3aBUCUMOCTb TEMITEPATyphl
KHUIIEHUST OT aTMOC(EPHOTO JaBICHUS

BraxxnocTs BO31yXa

DHeprus TOIIMBA. Y IeJbHas TEII0Ta CrOPaHUs

[Mpuamuner  padotel TeroBeix aBurareneit KIIJ TemmoBoro
nBuraress. TenaoBble ABUTATENN U 3allUTa OKPYKAIOIIEeH Cpeibl
3aKOH COXpaHEHUs W MPEBpalICHUs] DSHEPTrUM B  TEIJIOBBIX
npoueccax

6.17

[TpakTuyeckue paboTHI:

OnbITel 1O OOHAPYXKEHHIO JIEHCTBHS CHUJ  MOJIEKYJISIPHOTO
npuTskeHuss. ONBITHI 110 BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOU




comu wind caxapa. ONBITBI MO HAOIIOJIEHUIO TETUIOBOTO
paciiupeHusl Ta30B, JKUAKOCTEW M TBEpABIX Ten. OmpeneneHue
JTaBJICHUS BO3/yXa B Oamnone LIIpHUIIA. OTBITHI,
JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh JaBJEHUS BO3AyXa OT €ro
00béMa M HarpeBaHuss WiIM oxjaxiaeHus. [IpoBepka THMOTE3bI
JIMHEWMHOW  3aBUCUMOCTH JUIMHBI CTOJIOMKA JKHIKOCTA B
TEPMOMETPHUUECKOM TpyOKe oOT Temmeparypel. HaOmonenue
W3MEHEHUsI  BHYTPEHHEW  SHEpruM Tejna B pe3yJibTaTe
TeIUIoTiepeiadyl U pabOThl BHEIIHUX CWJ. MccriemoBanue siBICHUS
TEIJIOOOMEHA IMPU CMEHIMBAHUU XOJOJHOW W TOpSYel BOJBI.
OmnpeneneHre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW IpH
TEIJIOOOMEHE €  HAarpeTbiM  METALIMYECKUM  LHJIMHIPOM.
Ornpenenenue yneapHON TEIIOEMKOCTH BenlecTBa. MccienoBanue
nporiecca ucnapenus. OnpeneneHne OTHOCUTEIBHOM BIAKHOCTHU
Bo3ayxa. OnpeeneHue yaenbHOM TeIIOTh IIJIaBJICHUS JIbJA.

®dusznyeckue SIBICHHUS B IpUupoac: IMOBECPXHOCTHOC HATSIKCHUC U
KalmUWJUIAPHBIC ABJICHHA B IIPUPOAC, KPHUCTAJIBI B IIPHUPOAC,

6.18 uznydyenue ColHla, 3aMep3aHue BOJOEMOB, MOpPCKHE OpH3BI,
o0pa3oBaHHUE pOChI, TYMaHa, UHEs, CHETa.
TexHuueckue ycTponcTBa: KalUJUISPhl, IPUMEPHI UCIIOJIb30BaHUS

6.19 KPUCTAIIJIOB, >KUJIKOCTHBIA TEPMOMETpP, MAaTYMK TEMIIepaTypsl,
TEPMOC, CUCTEMa OTOIUIEHHS] JJOMOB, TUTPOMETPBI, IICUXPOMETP,
napoBasi TypOMHa, ABUTaTe]Ih BHYTPEHHETO CTOPaHUsI.
OJIEKTPUYECKHUE U MATHUTHBIE ABJIEHUA

7.1 OnekTpusanus Ten. [[Ba posa dIeKTpUIECKUX 3apsiioB
B3aumoneiictBue 3apshkeHHbIX Tenl. 3akoH Kynona (3aBHCHMOCTB

7.2 CUJIbl B3aMMOJICUCTBUS 3apsDKEHHBIX TENl OT BEJIMYMHBI 3apsIoB U
pPacCTOSIHUSI MEXK/1y TeJIaMH)
Onektpuueckoe mnose. Hanpsyk€HHOCTh 3JIEKTPUYECKOro TMOJs.

7.3 [lpuHIMIT ~ Cyneprno3uiuy  DJEKTpUUYECKUX  moledl  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenn ANEKTPUIECKUX 3apsAI0B. DneMeHTapHbIN

7.4 anektpuueckuid  3apsa. Crpoenue aroma. [lpoBoaHuku u
JIUJICKTPUKA

7.5 3aKOH COXpaHEHHUS JIEKTPUUECKOTr0 3apsiia

76 ODJIEKTPUYECKUI TOK. YCJIOBHS CYHIECTBOBAHHUS 3JIEKTPUUYECKOTO
TOKa. ICTOUHMKHN MOCTOSIHHOTO TOKA

77 JleficTBUSL  DIIEKTPUYECKOrO0 TOKa (TEIUIOBOE, XUMHYECKOE,
MarHuTHOE). DIIEKTPUUECKHUI TOK B )KHJIKOCTSIX U ra3ax

7.8 OnekTpuueckas 1enb. Cuia Toka. NeKTPUUECKOe HAMPSIKEHNUE

79 ConpoTuBieHHe  NPOBOJAHMKA.  YJIENbHOE  CONPOTHUBIIEHUE
BelIeCTBa

7.10 3akon Oma 11 y9acTka 1enu

7.11 [TocnenoBarenpHOE M MapaUICIbHOE COSTMHEHUE TTPOBOTHUKOB

712 PaboTa W MOIIHOCTH 3JIEKTPUUECKOro TOKa. 3akoH Jlkoyns —
Jlenna

713 DneKTpuYecKue Ienu U MOTPeOUTeNn 3JIEKTPUUECKON SHEPTUu B
obITy. KopoTKoe 3ambIKaHue

7.14 ITocrossHHBIE MAarHUTHI. B3auMo1eliCcTBUE MOCTOSSHHBIX MATHUTOB




7.15

7.16

MarautHoe 1moyiie. MarautHoe mojie 3eMJIM U €ro 3HaueHue Ul
JKU3HU Ha 3eMiie

Oneir  Opcrena. MaruutHoe 1ojie  3JIEKTPUYECKOIO  TOKA.
[IpuMeHeHne 3JIEKTPOMArHiTOB B TEXHUKE

7.17

JleficTB€ MarHMTHOTO IO HAa IPOBOJHHUK C  TOKOM.
DIIEKTPOABUTATEIb HOCTOSSHHOT'O TOKA. Hcnonn3oBanue
AJIEKTPOJIBUTATEIICH B TEXHMYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE

7.18

7.19

7.20

Onbitel  @apajnes. SBieHHE JJIEKTPOMArHUTHOW HMHAYKIWH.
IIpaBuio Jlenna

OnekrporeHepatop.  CrmocoObl  MONYYEeHUS  DJICKTPHUECKOM
DHEPTUU. OJIEKTPOCTAHIIMM HAa BO30OHOBIIIEMBIX HMCTOYHUKAX
SHEPTUU

[TpakTudeckue paboThI:

OnbITE 1O Ha6J'IIO)IeHI/IIO QJICKTPpHU3aAllUU TCII HHHYKHHeﬁ u 11pu
COIIPUKOCHOBCHUMU. UccnenoBanne AeHCTBUS QJICKTPHUYICCKOI0
I1OJI1 Ha ITPOBOJAHUKHU U AUSJICKTPHUKH.

COopka u mpoBepka pabOThl IMEKTPUUYECKON LIETIH MOCTOSHHOTO
ToKa. V3Mepenue u perynupoBaHue CUJIbl Toka. M3mepenune u
peryJiMpoBaHHe HAIPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI  TOKa, MIYLIEro 4Yepes
pPE3UCTOpP, OT CONPOTUBIICHMSI PE3UCTOpAa M HANPSDKEHUS Ha
pes3ucrope. OnblITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh
AIIEKTPUYECKOTO CONPOTUBJICHHS] INPOBOJHUKA OT €ro JUIMHBI,
IUIOIIAN [TONIEPEYHOr0 CEUSHHsI U MaTepHaa.

IIpoBepka npaBuiia CJIOKEHHUS HaIpsHKEHU N npu
MIOCJIE0BATENbHOM COEAVMHEHUH JIBYX pe3ucTopoB. IIpoBepka
npaBwia JUid CUJbl TOKa MpHU MapaJIEIbHOM COEJUHEHUU
pesuctopoB. Ompenenenne padOTHl  AJIEKTPUUYECKOTO  TOKa,
UIYIIEr0o  4epe3  pe3ucTop. OnpeneneHre  MOIIHOCTH
AIIEKTPUYECKOTO TOKA, BbIAEIAEMON Ha pe3uctope. Mccnenoanue
3aBHCHUMOCTH CHJIBI TOKa, MWJIYIIEro 4Yepe3 JIaMIIO4Ky, OT
HanpspkeHuss Ha Hell. Ompepenenue KIIJ[  nHarpesarens.
HccnenoBanne  MarHUTHOTO — B3aUMOJEHCTBUSL  MOCTOSIHHBIX
MarHuToB. M3ydyeHne MarHMUTHOrO MOJS MOCTOSHHBIX MarHUTOB
pu uX OOBEOWHEHWH W pasnencHuu. VcciaemoBaHue ACHCTBUSA
NIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTpeiky. OIBITHI,
JEMOHCTPHUPYIOIIME  3aBUCUMOCTb  CHJIBI  B3aUMOJICHCTBUS
KaTYIIKA C TOKOM M MarHuTa OT CHJIbI TOKA U HaNpaBJIEHUs TOKa B
karyimike. M3ydyeHue nelicTBUsS MarHUTHOTO OISl HA MPOBOJIHUK C
TokoM. KoHCTpyHpoBaHue 1 u3ydeHue paboThl 3JEKTPOABUTaTEs.
N3smepenne KII/ snexTpoaBurarenbHOM yCcTaHOBKU. OTBITHI IO
UCCIIEOBAHUIO  SIBJIEHHUS  JJIEKTPOMarHUTHOM  MHIYKIWM:
UCCIENOBAHME  M3MEHEHMM  3HAYeHUsT W HalpaBJEHUs
MHAYKIIMOHHOTO TOKa

7.21

®dwusudeckue SBICHUS B MNPHUPOJC: DIEKTPUYECKHE SBICHHUS B
aTMocdepe, IEKTPHYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE TI0JIC
3emuu, npeiid MOIIOCOB, PO MArHUTHOTO TOJS JUISl JKU3HU Ha




3emiie, OJISIPHOE CUSIHHUE

TexHuuyeckue ycTpoucTBa: 3JIEKTPOCKOM, aMIIepMETp, BOJIbTMETP,
peocrar, CUETUHMK AIEKTPUUECKOM SHEPTUH,
AIIEKTPOOCBETUTEIbHbBIC npuOopHI, HarpeBaTeJbHbIE
AIIEKTPOTPUOOPHI (TIPUMEPHI), IEKTPUUECKHE MPEIOXPAHUTEIH,
AIIEKTPOMArHuUT, AJIEKTPOJIBUraTellb MOCTOSHHOTO TOKA, TEHEPaTop
MMOCTOSIHHOTO TOKa

71.22

IIpenmeTHbIE pe3yabTAThI
9-i1 kiIace

K xoHuy oOyuenust B 9 Kiacce npeIMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHbI
oTpaxarb c(hOPMHUPOBAHHOCTh y O0OYUaIOLIUXCSl YMEHUI:

WCIIOJIB30BaTh MOHATHS: CUCTEMa OTCU€Ta, MaTepHalIbHasl TOUKA, TPAEKTOPHS, OTHOCUTEIIBHOCTh
MEXaHUYECKOTO JIBHJKEHMS, nedopMarus (ynpyras, MIJIACTUYECKas ), TpEHHUE,
HEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb U MEPErpy3KH, LIEHTP TAKECTH, abCOIIOTHO
TBEPJIO€ TEJIO, LIEHTP TSHKECTH TBEPAOIO Teja, paBHOBECHE, MEXaHUYECKUE KOJICOAHUS U BOJIHBI,
3BYK, MH(PA3BYK U YJIbTPA3BYK, SJCKTPOMArHUTHBIC BOJIHBI, IIKaja AJIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh U NaIbHO30PKOCTh, CIICKTPHI UCIYCKAHHS W TOTJONICHU, abda, Oera- u
ramma-u3J1y4deHus, U30TOIbI, epHas YHEPTeTHKA;

pasnuuath  ABJICHHS ~(paBHOMEpPHOE M  HEPAaBHOMEPHOE MPSMOJMHEHHOE  JIBI)KCHHE,
PaBHOYCKOPEHHOE TMPSMOJIMHEWHOE JBWIKEHHE, CBOOOJHOE TAJeHUE TeJ, pPaBHOMEPHOE
JIBUKEHHE TI0 OKPY>KHOCTH, B3aUMOJICHCTBHE TeJl, PEaKTUBHOE IBUKEHHE, KolebaTeIbHOoe
JIBIDKCHHUE (3aTyXawIllMe U BBIHYXJICHHbIE KOJeOaHMs), PE30HAHC, BOJHOBOE JIBIIKCHHE,
OTPaKE€HUE 3BYKa, MPSIMOJIMHEITHOE pPaclpOoCTpaHEHUE, OTPAKEHUE U NPEIOMJIIEHUE CBETa,
MOJIHOC BHYTPEHHEE OTpaKEHUE CBETa, pPa3jioKeHHWE Oeloro cBeTa B CHEKTP U CIIOXKEHUE
CIIEKTPAJIbHBIX LIBETOB, JUCIEPCHUSl CBETA, €CTECTBEHHAs PaJUOAKTUBHOCTb, BO3HHKHOBEHUE
JUHEWYATOr0 CIHEKTpa HM3Iy4eHHUs) MO OMHCAHUI0 WX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JAaHHOE (PUZNYECKOE SIBIICHUE;

pacro3HaBaTh TPOSBICHUE HM3YYEHHBIX (PU3MUECKUX SBJICHHM B OKpYyXKaromeM Mupe (B TOM
yucie (U3NYECKue SBICHUSI B TIPUPOJIE: MPUIMBBI U OTIWBBI, ABMXKeHUE TiaHeT CoaHeYHOU
CHUCTEMBbI, PEaKTUBHOE [BW)XCHHE >KUBBIX OPraHW3MOB, BOCIPHUSATHUE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHHE, CEHCMUYECKHUE BOJIHBI, IYHAMH, 3XO, I[BETa TeJl, ONTHUYECKHE SIBIICHUS B
npupoje, OHMONOTHYECKOe JEeHCTBHE BUAMMOIO, YIbTPa(QHOIETOBOTO M PEHTTEHOBCKOTO
W3JIY9CHUH, €CTECTBEHHBIM paauOaKTUBHBIA (POH, KOCMHUUYECKHE JIy9H, pPaJAO0AKTHUBHOE
U3JIy4eHHE MPUPOJHBIX MHUHEPAJIOB, JEUCTBHE PAJAMOAKTUBHBIX H3JIYYEHHM Ha OpraHu3M
YEJI0OBEKa), IPU 3TOM TIEPEBOJIUTH MPAKTUUYECKYIO 33/1auy B yU4€OHYIO, BBIJICTSATh CYIIECTBEHHBIC
CBOIicTBa (pU3HAKK) PU3NIECKUX SBICHUI;

OTNHUCHIBATh HW3YYCHHBIE CBOWCTBA Tel W (PU3WUECKUE SBICHUSA, WCIONB3YyS (U3UIECKUE
BEITMYUHBI (CPETHSS 1 MTHOBEHHAs CKOPOCTh TeJla MPYU HEPAaBHOMEPHOM JIBIDKCHHH, YCKOpPEHHUE,
nepeMeNieHne, MyTh, YII0oBas CKOPOCTb, CHJIa TPEHUs, CUjla YIPYTrOCTH, CHIIA TSAXKECTH,
YCKOpPEHHE CBOOOJHOTO TaJCHUS, BEC Tejla, UMMIYJIbC Tella, UMIYJIbC CHIJIBI, MEXaHHUYeCKas
paboTa MU MOIIHOCTH, MOTEHIMATbHAS JHEPTUs Teja, MOTHSATOTO HaJ MOBEPXHOCTHIO 3EMIIH,
MOTEHITMAIbHAS SHEPIHsS CXKATOW TPYKWHBI, KMHETHYECKass JHEPTHsl, TMOJHAsS MEXaHWYeCcKas
DHEprus, MEPUOJ M YacTOTa KOJICOAHWIA, JIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA,
CKOPOCTh CBETa, TOKa3aTellb MPEJIOMJICHUS CpPEIbl), MPH OINMWCAaHUM TPABUIBLHO TPAKTOBAThH
(bU3HYECKUN CMBICT UCTIOIB3YEMbBIX BEIMYWH, 0003HAUCHUS U SIUHUIIBI (PU3MUECKUX BEIHYUH,
HaxoJUTh (OPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DHU3UUYECKYIO BEIMYHMHY C JAPYTHMMH BEITUYMHAMU,
CTPOUTH TpapUKU U3YUYCHHBIX 3aBUCUMOCTEH (PU3NIECKIX BEITUYHH;



XapakTepu30BaTh CBOWCTBA TeJ, (HU3UYECKHUE SBJICHUS W MPOLECCHl, HCHOIb3ys 3aKOH
COXPaHEHMsI YHEPIUH, 3aKOH BCEMHPHOIO TATOTEHUs, MPUHLMII CYHNEPHO3ULMU CHJI, NPUHLIUI
OTHOCUTENIbHOCTH [anunesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS MMIIYJbCa, 3aKOHbI
OTpa)KEHMsI U IPEIOMIICHUS] CBETA, 3aKOHBl COXPAaHEHMsI 3apsiIOBOTO U MACCOBOIO YHUCEN MpHU
SJICPHBIX PEaKIUsIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIUpPOBKY 3aKOHA M 3alHCHIBATH €ro
MaTeMaTHYeCKOE BbIPAXKECHUE;

OOBSICHATH (PU3UYECKUE MPOIECCHl U CBOMCTBAa Tel, B TOM YHUCIE U B KOHTEKCTE CHUTyalul
NPaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBIBIATH HMPUYMHHO-CIEICTBEHHBIC CBS3H, CTPOHTH
00BsSICHEHHE M3 2—3 JIOTMYECKUX IIaroB ¢ OMOpOH Ha 2—3 W3YYCHHBIX CBOMCTBA (PU3MUECKHX
SIBIICHUN, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pewarh pacy€THbIe 3a/1a4M (ONMPAIOLIMECS HAa CUCTEMY U3 2—3 ypaBHEHMI), UCIIONb3Ys 3aKOHBI
U (QopMyiibl, CBS3bIBarOIMEe (U3MUECKUE BEJIUUYMHBI: Ha OCHOBE aHalIM3a YCJIOBUSA 3aJjaud
3aMMCBIBATh KPATKOE YCIOBUE, BBISABIIATH HEAOCTAIONINE WIIM M30BITOUYHBIC JaHHBIC, BEIOMPATH
3aKOHbl M (QOpMyJbl, HEOOXOAMMBIE Il pELICHUs, NPOBOAUTH PacuéThl U OLEHHUBATh
PEATUCTUYHOCTD MOJIYYEHHOTO 3HaUeHHs (PU3MUECKON BEIMIHUHEI,

pacrio3HaBaTh HpPOOJEMbI, KOTOPbIE MOXHO PpEIIUTh MPU MHOMOLIM (PU3UYECKHX METOJOB,
UCMOJb3Yysl ONMCAaHUE MCCIEIOBAHUSA, BBIIEIATH IPOBEPSIEMOE IMPEAINOJIOKEHUE, OLEHUBATh
NPaBWIBHOCTh TIOPSIKA TIPOBEIEHHS] HWCCIEAOBAHMS, JeJaTh BBIBOJBI, HHTEPIPETHPOBATH
pe3yibTaThl HAOIIOACHUHN U ONBITOB;

IPOBOJUTH OIBITH MO HAOIIOACHUIO (U3UYECKUX SBICHUN WM (U3NYECKUX CBOMCTB TeEl
(u3yueHnue BTOporo 3akoHa HpIOTOHA, 3aKOHA COXpaHEHMsI SHEPIHM, 3aBUCHUMOCTbH IE€pHOJA
KoJIeOaHUH NPYKUHHOI'O MAasiTHUKA OT MACChl Ipy3a U )KECTKOCTU NPYKUHBI U HE3aBUCUMOCTh OT
aMILTUTY/IbI MaJIbIX KoJieOaHUM, MPSIMOJIMHEMHOE PacpOCTpaHEHUE CBETA, PassIoKEHUE OEJoro
CBETa B CIEKTP, U3yUEHHUE CBOMCTB M300pakeHUs B IJIOCKOM 3€pKajie U CBOMCTB M300pa’keHUs
npeaMeTa B coOuparolei JTMH3€e, Ha0II0AeHNE CIUIONIHBIX U IMHEHYaThIX CIIEKTPOB U3JIy4EHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa 00OpyI0BaHUs, OMUCHIBATE X0
OTIBITA U €TO PE3YNbTaThl, POPMYIUPOBATH BHIBOJIEI,

IPOBOJUTH MPU HEOOXOTUMOCTH CEPUI0 NPSMBIX H3MEPEHMH, ONpenesss cpelHee 3HAYeHHE
u3MepseMoil Benu4rHbl ((POKYCHOE paccTOsiHME coOMparolieil JMH3bI), 000CHOBBIBATh BHIOOP
crioco0a u3MepeHus (M3MEPUTEIHHOTO MPUOopa);

IPOBOJUTH HCCIIEOBAaHUE 3aBHCUMOCTEH (PU3MUECKUX BEIMYUH C HUCIOJIb30BAHUEM IMPSIMBIX
U3MepeHull (3aBUCUMOCTh IYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBUKEHHUU 0€3 HavyaJbHOMH
CKOpOCTH, TIepHoia KoJeOaH!i MaTeMaTHIeCKOTO MasiTHUKA OT JUTMHBI HUTH, 3aBUCUMOCTH yTJia
OTpa)kKe€HHsI CBETa OT yrja NaJeHUs M yIiia NpPeJOMIIEHUS OT yrja MajeHus): MIaHUPOBATh
HCCJIEJOBaHKE, CAMOCTOSITEIbHO COOMpaTh YCTAaHOBKY, (PMKCHPOBATH PE3YyJIbTAaThl MOTYYEHHON
3aBUCUMOCTH (PU3MYECKMX BEMUYMH B BUAE TaONMMIl M TpaduKOB, Je€NaTh BBIBOJIBI IO
pe3yJbTaTaM HCCIIeI0BaHus;

IPOBOJUTH KOCBEHHBIE M3MEPEHHs (PU3NUECKUX BEIWYHMH (CPEeIHSS CKOPOCTh M YCKOPEHHUE Tena
pU PaBHOYCKOPEHHOM JBM)KEHUH, YCKOpPEHHE CBOOOIHOTO MAJCHHUs, KECTKOCTh MPYKUHBI,
KOO QUIMEHT TPEeHUs CKOJIbXKEHMS, MEXaHWdecKas pabdoTa M MOIIHOCTh, YacTOTa M IEpPHOJ
Koje0aHUN MaTeMaTHYeCKOro U MPYKUHHOTO MAasTHUKOB, ONTHYECKas CuiIa coOuparomei
JMH3BI, PaJUOAKTUBHBIM (DOH): IJIAHMPOBATH H3MEPEHMs, COOMUpaTh HSKCIEPHUMEHTAIBHYIO
YCTAHOBKY W BBINIOJIHATH H3MEPEHHUSI, CIIEIYs TPEUI0KEHHOW HHCTPYKIINH, BBIYHCIISTH 3HAYCHHE
BEJIMYMHBI M aHAJIM3MPOBATH MOJYYECHHBIE PE3yJbTaThl C YYETOM 3aJaHHOM MOTrPEIIHOCTH
U3MEPEHU;

coOiroaaTh NMpaBuiia TEXHUKU 0€30M1acCHOCTH MU padoTe ¢ 1a00paTOpHBIM 000PYI0BaHUEM;
pa3nn4yaTth OCHOBHBIE NPU3HAKM H3YYEHHBIX (DM3MYECKMX MOJENel: MaTepuanbHas TOUKa,
abCoOTHO TBEPIIOE TEJIO, TOUCUHBII HCTOYHHUK CBETA, JIy4, TOHKAs JIMH3a, IUTaHEeTapHask MOJEIh
aToMa, HyKJIOHHasl MOJIeJIb aTOMHOT0 51/1pa;

XapakTepu30BaTh NPUHIMIIEI JEHCTBUS HM3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OMOpoil Ha WX omHucaHus (B TOM YHUCIE: CIUJAOMETP, JAaTUUKH TOJOXKEHHUS, PACCTOSHUS U
YCKOPEHHUs, pakKeTa, 3XO0JIOT, OYKH, Iepuckon, (¢oTroamnmnapar, ONTHYECKUE CBETOBOJBI,



CIEKTPOCKOI, J03UMETp, KaMmepa BuibcoHa), MCHONb3ys 3HAHMA O CBOMCTBaX (PU3NUYECKUX
SBJICHUH U HEOOXOAUMbIe (PU3UUYECKHE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMaTHYHbIE PHUCYHKM HW3YYEHHBIX TEXHMYECKUX YCTPOMUCTB,
U3MEPUTENIbHBIX TMPUOOPOB M TEXHOJOIMUYECKUX IPOLIECCOB IMpPHU pPELIEHUH Yy4eOHO-
IIPAKTUYECKUX 3a7a4, ONTHYECKHE CXEMBI JUIsl TIOCTPOEHUS U300paKEHUI B IIJIOCKOM 3€pKaje U
cobuparoniei JIMH3e;

NPUBOAUTH MPUMEPHI (HAXOOUTh MH(OPMAIMIO O MpUMepax) MPAKTUYECKOrO HCIOIb30BAHUS
¢u3nUecKrX 3HAHUH B MOBCETHEBHON KU3HHM 11 00eCTIedeHUs1 OE30MIaCHOCTH MPU OOpaIeHUH C
npubopaMu M TEXHUYECKMMM YCTPOMCTBAMHM, COXPAHEHMs 3]I0pOBbsI U COOJIIOJIEHHS HOPM
HKOJIOTHYECKOTO TIOBEIEHUS B OKPYKAIOLLEH CPELE;

OCYILECTBIIATh MOMCK MHPOpMaLUU (PU3NYECKOro cojepkaHus B MIHTepHeTe, caMOCTOSITEIbHO
(bopMynupys MOMCKOBBIM 3ampoc, HAXOAUTh IIYTH ONpPEAETIECHUs JOCTOBEPHOCTH IOJIy4E€HHOH
MH(pOpMaLMK HAa OCHOBE UMEIOIIMXCS 3HAHUH U JIONOJIHUTENbHBIX HCTOUHUKOB;

UCMOJIb30BaTh IPU  BBIIOJHEHUM Y4YeOHBIX 3aJaHUl Hay4yHO-IIOMYJSIPHYIO JIUTEpaTypy
(Gu3M4ecKoro cojepXaHus, CIPaBOYHbIE MaTepualbl, pecypchl ceTu VIHTepHeT, BlaAeTh
npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpPMAIMKA W3 OJHOW 3HAKOBOM
CUCTEMBI B IpYTYIO;

Co3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE HWH(POpPMALUU U3
HECKOJIbKUX HCTOYHHKOB (DU3MUYECKOTO CONEp)KaHMs, MyOIMYHO MPEACTABIATh PE3yJIbTaThl
IIPOEKTHOM WJIM HCCIEN0BATEIbCKOW JEATEIBHOCTH, IPU A3TOM TI'PaMOTHO HCIIOJIB30BATh
W3yYEHHBIN MOHATUIHBIN amnmapar u3y4aeMoro pasjena (pU3MKH U COMPOBOXKIATh BHICTYIUICHHE
npe3eHTanuen ¢ yuéToM 0ocoOEHHOCTEH ayTUTOPUN CBEPCTHUKOB.

TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuectBo yacoB

Ne | HaumenoBanue pa3aenos TpakTu OnekTpoHHbIe (IU(PPOBHIE)
/Tl | ¥ TE€M TIPOTPaMMBI Beero Kourponbn geckme | 00Da30BATEIbHBIE PECYPCHI
ble PabOTHI
paboThI

Pa3znen 1. ®usuka u ee poib B IO3HAHUU OKPYXKAIOIIET0 MUpa

bu6anorexa ®I'UC «MOS
dusuka — HayKa o
1.1 HDHDOLE 2 mkoja» — lesson.academy-
pHpoZ content.myschool.edu.ru/03/07
®dwusuka, 7 knace, PI'AOY
1.2 | ®usnueckue BEIMYUHBI | 2 1 IO «Axanemust
Munnpocsenienus Poccun»
13 EcrecTBeHHO-HayUYHBII 2 1 bu6nmoreka [JOK
" | MeTo1 MO3HAHUS https://m.edso00.ru/7f416194
Hroro no pazneny 6
Paznen 2. IlepBoHauanbHble CBEACHUS O CTPOCHUU BEIIECTBA
2.1 | Ctpoenue BemecTBa 1
29 JIBmxeHue u 2 1 but6mmoreka [IOK
" | B3aUMOJEHCTBUE YACTHIL] https://m.edsoo.ru/7f416194



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

BEIIECTBA

ArperaTHLIe COCTOsAHUA
BCIICCTBA

2.3

®dusuka, 7 kinace, PI'AOY
HITO «Axanemus
Munnpocsenienust Poccuny»

Uroro no pazgeny

5

Paznen 3. JIBukeHne u B3auMOJ]

eliCTBUE TEN

bu6nuoreka [IOK
3.1 | Mexanmieckoe ABKeHHE | 3 https://m.edso0.ru/7f416194
39 WNuepuwmsi, Macca, 4 1 bu6nuoreka [IOK
"~ | IuIOTHOCTD https://m.edso0.ru/7f416194
bubmuorexa [JOK
3.3 | Cuna. Buzpl cun 14 1 2 https://m.edso0.ru/7f416194
Htoro no paznemny 21

Paznen 4. JlaBnenue TBEpabIX TEN, )KUIKOCTEH U Ta30B

[asnenue. [lepenaua
JIaBJICHUS TBEPABIMU

®wusmka, 7 knace, PI'AOY

4.1 3 HIIO «Axamemust
TeJIaMU, YKHUIKOCTSIMU U
Munnpocsenienust Poccuny»
ra3amu
bu6nuoreka [IOK
4.2 | Nlapnerme xcuacoctn > https://m.edso0.ru/7f416194
bu6nuoreka [IOK
4.3 | Atvoceproe nasrenue |6 https://m.edso00.ru/7f416194
44 | ram i morpymennoc s |7 2 3 brbmuorexa LIOK
e OTPYKEHHO® https://m.edso0.ru/7f416194
HHUX TEJIO
Hroro no paszneny 21
Pa3znen 5. PaboTa 1 MOIIHOCTB. DHEprus
but6mmoreka [IOK
5.1 | Pabora u mommocts 3 ! https://m.edsoo.ru/7f416194
but6mmoreka [IOK
52 | IpocTrie MexanusME! > 1 https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
53 | Mexammaeckas sneprus | 4 . ! https://m.edso0.ru/7f416194
Hroro no paszneny 12
IToBTOpEeHuE 3
OBIIEE KOJIMYECTBO 68 4 12
YACOB I10 ITIPOT'PAMME

8 KUIIACC



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

Ne | Hanmenopaume | KOTHYECTBO YacoB

n/ |pa3aejioB U TeM
n | OporpamMMmsl

DJIeKTpOoHHbIe (LM (ppoBbIE)

Beer | Kontposbnel | IIpakTHuecKn | oGpasoBaTeibHbie pecypebl
0 e padoThbI e padoThbI

Pa3gen 1. TensioBbie IBJICHUSA

bu6anorexa ®I'UC «Mos

Crpoenue u
11 | cpoiicrsa 7 mkoja» — lesson.academy-
' content.myschool.edu.ru/03/0
BCIIECTBA 8
TelUIoBLIE ®dusnka, 8 knacc, PI'AOY
1.2 21 1 5 HITO «Axanemus
MIPOIIECCHI
Munnpocgemenus Poccumn»
Htoro no paznemny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
DNEeKTpUYECKUE
3apsibl. ®dusnka, 8 knacc, PI'AOY
2.1 | 3apspxeHHBIC TENMA | 7 1 HITO «Axanemus
U UX Munnpocsenienus Poccun»
B3aHMOJICHCTBHE
ITocTostHHBIM ®wusuka, 8 knacc, PITAOY
2.2 | 3MeKTpUYICCKUI 20 2 7 JITO «Axanemus
TOK Munnpocsenienus Poccunm»
23 MarnuTtHsie 6 1 15 bubnmuoreka [JOK
"~ | aBIIEHUSA ’ https://m.edso00.ru/7f416194
24 DneKTpoMarHuTHa 4 bubnunoreka [JOK
" | s MHIyKOUS https://m.edsoo0.ru/7f416194
Hroro 1o pasneny 37
IToBTOpEeHME 3
OBIIEE
KOJIMYECTBO
YACOB IIO 68 4 14.5
ITPOI'PAMME
9 KJIACC
Ne | HammenoBanue | KoumuyecTBo yacos JuieKTpOHHBIE (U poBbIE)
n/ |pa3aejioB H TeM o0pa3oBaTejibHbIE PeCypChI

| MPOrpamMmel Bceer |KonrtpoabHsl | [IpakTudecku

0 e padoThbl e padoThbI



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

Pa3zgen 1. Mexann4deckue siBJICHUSA

Mexauunueckoe
JIBIKEHUE U

bubmnorexa ®I'UC «Mos
nikoja» — lesson.academy-

11 CIIOCOOBI €T0 10 content.myschool.edu.ru/03/0
OIMCAHU 9
BaarMoLeHCTBIE ®dusuka, 9 kimace, PI'AOY
1.2 A 20 1 HITO «Axanemus
TeN
Munnpocsenienus: Poccuny»
3AKOHEL ®usnka, 9 knace, DI'AOY
1.3 COXDAMCHI 10 HITO «Axanemust
p Munnpocsemenus Poccum»
Hroro o pasneny 40
Pasznea 2. Mexannueckue KoJ1e0aHUA U BOJIHEI
MexaHIIeCKie ®usnka, 9 knace, DI'AOY
2.1 7 HITO «Axanemust
Kosae0anus
Munnpocsemenus Poccum»
MexaHIICCKIe ®duzuka, 9 xkiaace, PI'AOY
2.2 8 1 JITIO «Axamemust
BOJIHBL. 3BYK
Musnnpocsenienust Poccun»

Uroro no pazneny 15

Pasznen 3. BJICKTPOMEIFHI/ITHOC MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

DIEKTPOMarHuTHO
. nonepn ®wusmka, 9 knace, PI'AOY
3.1 6 HITO «Axanemus
ANEKTPOMArHUTHBI
Munnpocsenienust Poccun»
€ BOJTHBI
Htoro no pazneny 6

Pa3gen 4. CBeToBbI€ AIBJICHUSA

3aKOHBI ®dusuka, 9 xkimace, DI'AOY
4.1 | pacnpoctpaHeHus: |6 A0 «Axkanemus

cBETa Munnpocsenienust Poccuny»

JIMH3EI 1 ®dumsmnka, 9 ximace, PI'AOY
4.2 | onmtueckue 6 JIIO «Axamemus

prOOpbI Munnpocsenienust Poccun»

Paznoxenue ®dusuka, 9 xkimace, PI'AOY
4.3 | Genoro cBeTa B 3 A0 «Axanemus

CIIEKTpP Munnpocseunienus Poccun»
Htoro no paszneny 15

Pa3gen 5. KBaHTOBLIE SIBJIEHUSA




Hcnyckanue u

®usmka, 9 k1acc, PI'AOY

5.1 | morsomenue ceera | 4 1 HITO «Axamemust
aTOMOM Munnpocseunienus Poccun»
CrooeHIe ®dusuka, 9 kimace, PI'AOY
5.2 p 6 1 AIO «Axanemus
aTOMHOTO si/ipa
Munnpocsenienust Poccuny
®dusuka, 9 kimace, PI'AOY
5.3 | SAnepublie peakuuu | 7 1 AIO «Axanemus
Munnpocsenienust Poccuny
Hroro no pazgeny 17

Pa3nes 6. [loBTOpuTe1bHO-00001AK0IIM I MOYJIb

6.1

IToBTOpEHUE U
00001meHune
coJiepKaHus Kypca
¢uzuku 3a 7-9-i
KJ1acc

®wusmka, 9 knace, PI'AOY
HIIO «Axamemust
Munnpocsenienust Poccuny»

Hroro no pasaceiny

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

102

27
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