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HOSICHUTEJIbHA S 3AIIMCKA

Konuenuuu npenofaBaHus y4ye6GHOro npeamera «Puznukay.

Conepxanue [porpamMmel 1o ¢usuke HalpaBieHo Ha Qopmuposanue
€CTECTBEHHOHAYYHOM TIpaMOTHOCTH obyvarommxcs u OpPraHH3aLHI0 W3yyYeHus
$usukm Ha nesTenBHOCTHOlN OCHOBe. B mnporpamme mo $u3mKe yuuTsBaOTCSH
BOSMOXHOCTH y4e6HOro mpemmera B peamusantmi Tpebopanuii ®I'OC 000 x
IUIAHUPYEMBIM JIMYHOCTHBIM H METanpeAMETHBIM pe3yibTaTam oby4enus, a Takxke

OCHOBHOTO 0011eT0 06pa3zoBanys.

Ilporpamma no ¢usuke YCTaHaBIIMBAET pacrpezieieHue y4eOHoro Mareprana
1o ronam oby4eHus (1o Kjiaccam), npejaraer [IPUMEPHYIO MMOCIEN0BATEIBHOCTE
U3y4CHHS TE€M, OCHOBAaHHYIO Ha JIOTHKe PasBUTHS TNPEJIMETHOTO CONEepKaHUS U
Y4€Te BO3pacTHEIX 0coBeHHOCTel oOy4arommxcs.

ITporpamma mo busnke paspaborana c HEIBIO OKa3aHusi MeTomMYecKol
TIOMOIIA YHTENIO B CO3/jaHUHU paGoyeii TPOTPamMMBEI 110 y4e6HOMy IpenMery.

®u3nka spisercs CHCTEMOOOPa3yIouM is CCTECTBEHHOHAYYHBIX yue6HBIX
TIPEIMETOB, IIOCKOJIBKY (DHU3HYECKHE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB H SBJICHHIA,
H3ydaeMbIX XUMUeH, Guonoruei, ACTPOHOMHEH U U3UIeCKOi reorpagmueii, BHOCHT
BKJIaZl B €CTECTBEHHOHAYYHYIO KapTHHy MmHpa, NpenocTaBiser HauGomee SICHbIe
00pasibl npuMenenus HayqHOro MeToza MO3HaHHMS, TO ecTh crocoba NOJIy4YeHus
AOCTOBEPHBIX 3HAHMH O MHpe.

OnHa u3 rmaBHBIX 3a7ay (usuyeckoro o6pazoanus B CTPYKType o6miero
00pasoBanus coctour B bopmupoanuu CCTECTBCHHOHAYYHOW TI'PAaMOTHOCTH M
HHTEpeca K HayKe y o6yJarommxcsi.

Msyyenne ¢usukn Ha 6Gasopom YPOBHE Mpeinonaraer onageHue
CAEYIOMAMY  KOMIIETeHTHOCTSIMH, XapaKTepU3YIOIUMH €CTECTBEHHOHAYYHYO
I'PaMOTHOCTB:

* Hay4HO OOBSCHATH SIBICHMUS;

° OICHHBATh U MIOHUMATh OCOBEHHOCTH Hay4HOro HCCiIe10BaHHs,;

® HUHTCPIPETHPOBATH  [NaHHBIE g HCIIONIB30BaTh  Hay4YHEBIE
AOKa3aTe/IbCTBA [JIsl IOJlyYEHHS BEIBOJIOB,

Lemu wusydenus dusuxu ua YPOBHE OCHOBHOro o06mero o6paszoBamus
onpezenensl B Konuenuuw mnpenonasanus yuebHoro mpeamera «®u3nkay . B
oﬁpasona'renLHHx opraHmMsauusax  Poccuiickoii Denepanumu, peau3yommux
OCHOBHBIE  001Ie06pa3zoBaTeILHEE TIpOrpaMMBbl,  yTBEPXKIEHHON pemeHuem



Konneruu Munucrepcrsa npocBewmenus Poccuiickoi Deneparuu (mpotokon or 3
nexabps 2019 r. Ne I1K48H).
Henu usyuenus $u3uku:

nprobperenue MHTEpeca W crpemiieHus obyvaromuxcs k Hay4YHOMy
H3y4CHHUIO IIPUPOABI, pa3sBUTHE WX MHTEIUICKTYaBHBIX M TBOpYeCKHx
CIIOCOOHOCTEIH;

Pa3BUTHE NPE/ICTABNEHHI O HayYHOM METO/e NMo3HaHus U GopMHpOBaHHe
HCCII€I0BATEIBCKOTO OTHOIIEHUS K OKPYIKaIOLIUM SIBIICHHSM;
opmupoBanme HayyHOrO MHPOBO33PEHHS KaK Pe3y/IbTaTa H3YH4eH s OCHOB
CTPOCHHS MaTepuu 1 QyHIaMEHTANEHEIX 3aKOHOB (DH3HKH;
opmupoBanne npencrasmemmii O pomu Gu3MKH 1ns pasBuTHN JApyTHX
€CTECTBEHHBIX HAYK, TEXHUKH 1 TEXHOJIOTHiA; '
PasBUTHE  MNPE/CTABNEHHA O  BO3MOXKHBIX chepax 6y,

npodeccroHanbHOM ACATEIIBHOCTH, CBA3aHHOMN C ¢u3uKoii, moaroToBka X

AanpHe#eMy 06y4YeHnIo B 3ToM HaIlpaBJIeHHUH.

Hoctixenue stux neneii TPOrpamMMbl 10 (U3MKE Ha YPOBHE OCHOBHOIO
ob1ero o6pasoBanus o6ecreunpaercs PCLICHHEM ClleayIomMX 3a4ay:

npuobpereHne 3HaHmit o AICKPETHOM ~ CTPOEHHH BemecTsa, o
MEXaHUYECKHX, TEIUIOBEIX, S1EKTPHYECKHX, MarHUTHBIX W KBaHTOBBIX
SABJICHUSX;

NPHOOpETeHNe YMEeHMIl onuchBaTE i OOBACHATE (pu3HYecKue sBNeHHS c
HCIIOJIE30BaHUEM IOJIYYEHHBIX 3HAHHIA;

OCBOCHHE METONOB peIUeHHs mpocTeHmmx Pacu€THeIX 3amay ¢
UCIOJIB30BaHHEM pu3ngeckux Mozerei, TBOPYECKHX U
IPAKTHKOOPHEHTUPOBAHHBIX 3a/1a4;

Pa3BUTHE yMeHHIi HabJIOAaTh ipHpoTHEIe SBIICHUS ¥ BBIOJNIHATH OMBITHI,
nabopatoptsie  pa6oTsl OKCNICPHMEHTAJIbHBIE  HCCEOBAHHS C
HCIIOJIB30BAHUEM M3MEPUTEIBHBIX npubopos;

OCBOCHHE NMPHEMOB paboTsl ¢ MH(bOpManmeli (uszngeckoro collepKaHms,
BKIOYas HH(pOPMAIHIO O COBpPEMEHHbIX AOCTHXXCHUAX (U3UKH, aHATH3 U
KpUTHYIECKOe OLeHHBaHKe HH(OPMALUK;

SHAaKOMCTBO €O c(epaMu NpodeccHoHaTBHO] ACATETBHOCTH, CBSI3aHHBIMU
C (u3MKOH, M CcOBpeMeHHbIMHU TEXHOJIOTMSIMH, OCHOBAaHHBIMH Ha
AOCTHXKEHHAX PU3MIECKON HayKw.

Ha wusygenune ¢usuxu (6a30BsIii YPOBEHb) Ha YPOBHE OCHOBHOI'O obmero
OBaHUA 0TBOAMTCA 238 YacoB: B 7 Kiacce — 68 4acos (2 4aca B Henemo), B 8

Kiacce — 68 gacos (2 yaca B Hezemo), B 9 kiacce — 102 yaca (3 4aca B Henemo).

Ilpennaraemsiit B liporpamMme 1o ¢usmke nepeyens 1abopaTopHEIX paboT u
OIIBITOB HOCHUT PEKOMEHIATE IbHEIIA XapaKTep, yuuTens Jenaet BH6Op nposenenus

el
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COAEPXAHUE OBYYEHUS
7 KJIAC
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Pasnen 1. ®u3uxa u eé POJIE B IO3HAHMH OKpY KaIOLIEro MHpa.

®usnka — Hayka o lipupozie. SBnenus mpuponsr. ®uspyeckue SIBJICHUS;
MEXaHHYeCKHe, TEIIOBBIE, SNIEKTPHYECKUE, MarHUTHBIE, CBETOBEIE, 3BYKOBEIE.,

DusHyeckre BelTHYHHEL HMamepenne dusnueckux BeMunH. Dusnyeckue
npu6opsr. [Torpeursocts H3MepeHni. Mesxynaponnas cucrema €IMHHII.

Kak ¢usuka wu APYTHE €CTECTBEHHBIE HayKu H3y4aloT mpupony.
Ecrectsennonayunmiii merox TI03HaHWs: HaOJOIeHHe, IOCTaHOBKA Hay49HOIo
BOTIPOCA, BBIIBMXXEHHE THIIOTE3, SKCIIEPHMEHT 110 TIPOBEpKE I'MIIOTE3, O6BICHEHHE

HAemoncmpayuu.,

1. Mexanuyeckue, TEIIOBBIE, 3JIEKTpUYEcKHe, MarHMTHEIE, CBETOBBIE
SIBJICHUSI.

2. Qusnyeckue npHOOpEL M npoueypa [PAMBIX H3MEPEeHU aHAIOTOBEIM U
1E(ppoBEIM pUGOpOM.

Jabopamopusie paboms: u onsimoi.
Onpenenenue nens: nenenus HIKaJIbl M3MEPHTENEHOrO, HPHGOpa.
Hsmepenue paccrosumii.
Hamepenne 06béma xunxocty i TBEPIOTo Tea.
Onpenenenue Pa3MepoB MaJibix Tej.
Hsmepenne TEMIEPaTypbl NPH IMOMOMIM >KUAKOCTHOIO TepMOMETpa u
AlaT4MKa TeMIIepaTyphl.
6. IlpoBenenue uccnenopanus mo TIPOBEpKE I'MIIOTE3BI: NAbHOCTH MONETA
llapuka, IyMeHHOro TOPH3OHTANBHO, TeM Gonbie, yem Gosnbmie BEicoTa
IycKa.

Pasnen 2. IlepBonayaabubIe CBEACHHS O CTPOCHHH BellecTBa.

Crpoenne Bemecrtsa: aromsr u MOJICKYNIBI, HX pasMepbl. OmbiTel,
AOKa3bIBAIOLIHE THCKPETHOE CTPOEHHE BEIIIeCTBA.

JBrxenue wyacTun BelecTBa. CBs3b CKOPOCTH ABMIKEHHs 4acTul ¢
Temriepatypoii. BpoyHoBckoe ABMXXEHUE, nupdy3us. Bzaumopeiicteue YaCTHI]
BEILCCTBA: NPHTSHKEHHE M OTTAIKMBAHHE.,

ArperaTHbie COCTOSHHS BEIIECTBA: CTPOEHHE I'a30B, KUAKOCTEH M TBEPABIX
(KpHCTaJmnquKHx) Tell. B3aumocssss MEXly CBOWCTBaMH BeIECTB B Pa3HBIX
arperaTHBIX COCTOSHHUSX M MX 4TOMHOMOIEKYIAPHBIM CTpoeHHeM. OcoGeHHOCTH
arperaTHeIX COCTOSTHUM BOJIEI.

HAemoncmpayuu,

1. Habmopenue 6poyrosckoro JBUKEHUS.

iAW oe
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2. Habmonenue nudpdpysun.
3. Habmoneuue SIBJICHHIA, OOBICHSIOLMXCS MPUTHKEHUEM WA
OTTAJIKNBaHHEM YaCTHUI] BelECTBA.

Jlabopamopnsie pabome: u onsimeot.

1. Ouenxka juamerpa aroma MCTOIOM  pANOB (¢ WMCIONB30BaHMeM

dororpaduir).

2. OnbiTsl N0 HA6MOAEHHTO TEILIOBOTO pacIiupenus razos,

3. OmBITEI MO O6HAPYKEHMIO NelicTRIS CHJI MOJIEKYJISPHOTO HPUTSHKEHMS.

Pasnen 3. Isnsxenue u B3aHMoJeHCcTBHE Te,l.

Mexanmdeckoe aBmxenue. PaBHOMepHOE H HEPaBHOMEpPHOE [IBHXKEHHe.,
Ckopocts. Cpenusis CKOPOCTB IIDM HEPaBHOMEDHOM IBHKECHHH. Pacuér nytu u
BPEMEHH IABHKEHUSI.

sIBnenne wuHeprmm. 3akon HHepuuu. BsaumoneiicTBue Ten kak IpUYHHA
M3MCHEHHA CKOPOCTH JBMXKEHHMS Ten. Macca Kak ME€pa HHEPTHOCTH Teja,
[InorHocTs BemecTsa. Cassg IUVIOTHOCTH C KOJIHYECTBOM MOJIEKyJl B eqUHULE
06néMa BemecTsa.

Hemoncmpayuu,

Habmonenue mexauuyeckoro JBHDKEHUS Tejla.

Hsmepenue cxopoct npsvomseiisoro JUBHDKEHHSI.

Habmonenue spnemnus HHEepIIHH.

Habmonenue usmenenus CKOPOCTH IIPH B3aUMOJICHCTBHH Tel.

CpaBrenue mMacc no B3aumoeiicTsiIo TelL

. Cnioxxenue cun, HanpasienHbIX 10 OZTHOM TPSIMOMH.

Jlabopamopusie pabomp: u onsimei.

1. Omnpenenenue cxopoctu PaBHOMEPHOIO IBHXXEHHs (IapHKa B JKHJIKOCTH,
MOZIEJIH SJIEKTPUYECKOTO aBTOMOGHIIS U Tak nanee).

2. Omnpenenenue cpenueit CKOpOCTH CKONIBXeHHs Gpycka Wiu mapuka Io
HaKJIOHHOM IIJIOCKOCTH.

3. Omnpenenenue morHocTH TBEPIIOTO Teja.

4. OmbITEl, JEMOHCTpHpYIOIHe 3aBHCUMOCTb PaCTSIKEHUS (redopmarym)
[IPY>XHHBI OT NPHIIOKEHHOM CHITEL.

5. OmbiTsl, KEMOHCTPHpYOMHTe 3ABUCHMOCTD CHJIBI TPEHHSI CKOJBKEHHS OT
BEca TeJsia ¥ XapakTepa CONpUKacarIMXCs IIOBEPXHOCTEHA.

Pasnen 4. laBienne TBEPABIX TeJl, KHAKOCTEH H razos.

A



HaBnenne. Crioco6b! ymenbenus u YBEIIMI€HHUs NaBiieHus. JlaBiieHue rasa,
3aBHCHMOCTD JaBieHus rasa or 00BéMa, Temneparypsl. Ilepenaua namnenus
TBEPABIMU TeNlaMH, XHUAKOCTIMH 1 razamu. 3akoH Ilackans. ITneBMaTHYeckue
MalIMHBL. 3aBHCHMOCTB JaBJICHHUS KUAKOCTH OT rnyOuHbl. ['mapocraTHaeckmii
napanoxc. Coobmaromuecs cocypr, I H/IPAaBINYECKHE MEXaHHU3MEL.

Atrmocdepa 3emun u aTMOC(epHOe naBieHue. Ilpwannsr cymectBoBanms
BO3ymIHOH 06onouku 3emiu. Ompir Toppuuenmu. Wsmepenne aTMocpepHoro
JAaBJICeHHS. 3aBUCUMOCTD aTMOC(EPHOTO JABIEHHS OT BBICOTH] HaJl ypOBHEM MOps.
IIpu6opsr nist usmepenus aTMOC(epHOro fapieHus.

HeiicTBre xunKocTy u rasa na NOrpy>X€HHOE B HUX TeJO. Brrrankusaromas
(apxmumezosa) cuna. 3akon Apxumena. [Tnasauue Teu. Bosgyxonnasanue.

Hemoncmpayuu.,

3aBUCHMOCTH JaBIIeHus rasa oT TEeMIIepaTyphI. 4 g ‘w«
Ilepenaya nasnenus xunkocrsio u rasom. & T Ly T
Coobmarommecs cocy gt N
I'mnpasnuaeckuit npece.

ITposiBnenue neiicreus aTMOC(EPHOro aBIeHus.

3aBHCHMOCTB BBITAJIKMBAIOIIEH CHITLL OT 00BEMa MOrpyHEHHOM YacTH Tena
U TUTOTHOCTH KHUIKOCTH.

PaBencrso BBITAJIKHUBAIOILIE# CHIIBI BECY BBEITECHEHHOM XXHUIOKOCTH.
Ycnosue nasanus Ten: niasanue min [IOTPY>XCHHE TeJl B 3aBUCHMOCTH OT
COOTHOILLICHUS IIOTHOCTEH TeNa U JKHIKOCTH.

Jlabopamopnsie pabomsr u onvimu.,

1. Uccrnenosanue 3aBHCHUMOCTH Beca Telsla B BOJie OT 00BéMa NOrpy>XEHHOM B

XHIKOCTh YacCTH TeJia.

2. Onpenenenne BBITATIKMBAIOIIEH  CHIIBI, neicTBylomeii  Ha Telno,

TIOTPYKEHHOE B XKHUIKOCTS.

3. IlpoBepka He3aBucHMOCTH BBITAJIKUBAIOLLEH CHIIBI, JNEHCTByIOIIEi Ha Teno

B XHJIKOCTH, OT Macchl Teja.

4. OmsITel, neMOHCTpHpyOmMe 3aBHCHMOCTb  BBITAJIKMBAIOIIEH CHIIBL,

neicTByomeii Ha Teyo B JKUIKOCTH, OT 00BEMa TIOrpy>KEHHOM B XKUIKOCTH

YacCTH TeJla U OT INIOTHOCTH JKHIKOCTH.

5. Koncrpyuposanue dpeOMeTpa WM  KOHCTPYHPOBaHHME JIOAKH W

ONpeAeeHne e€ rpy30noabEMHOCTH,

Paspen 5. Pa6ora u Mmomuocrs. JHeprus.

Mexanuueckas pa6ora. MommocTs,

ITpocTeie MexaHm3MEL: pbl¥ar, OJIOK, HaKJIOHHAS ILIOCKOCT, IlpaBuno
paBHOBeCHs peryara. [Ipumenenue npasusia PaBHOBECHsI pbr4ara K 6110Ky. «3010T0
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fipaBuio» mexanuku. KIT/T npocteix Mexanusmos, IpocTeie Mexanusms! B OBITy B
TEXHHUKe,

_ Mexanuueckas sueprus. Kunernyeckas u  norennmansmas SHEprus.
IIpespamenue oxroro Buma MEXaHWYECKOH SHEPTHHU B Jpyroit. 3akou COXpaHEeHHSs
3HEPrHH B MEXaHHKE,

Hemoncmpayuu.,

1. IIpuMephI POCTHIX MEXaHU3MOB,

Jlabopamoprnuie pabome: u onvime..

1. Omnpenesnenve paGoTsl cHTbI TPEHHS IIPH PABHOMEPHOM JIBHIKEHHUH TeJIa 110
T'OPH30HTAIBHOM ITOBEPXHOCTH.

2. MccrnepoBanue ycroBwmii pasHoBecus phIyara.

3. Hsmepenue KI1]] HaknoHHOI IIJIOCKOCTH.

4. M3sydeHue 3aKoHa coxpaHeHus MEXaHUYeCKOH SHepruu.

8 KNIACC

... Pasnen 6. TensnoBbie ABIeHNuSs, 58,

OcHoBHBIE nONOXEHUS MOJIEKYIAPHO-KMHETHIECKOH  TeopHu CTpoenus

BemecTa. Macca u pasmeps! atomoB u MOseKy1. OMBITHI, ToOATBEpXKAAIOMIHE
OCHOBHBI€ MTOJIOXXEHUS MOJIEKY IAPHOKHHETHYECKO] TEOPHH.

Monenu TtBEpporo, xumkoro wu razoo6pa3HOro cocTosHmii BEIIECTBa.
Kpucramnmuueckue u amopdusle Tena. O6BICHEHHE CBONCTR rasoB, XHAKOCTEH u
TBEPJBIX TEl HAa OCHOBE MOJIOKEHHI MOJICKYIIPHO-KMHETHYECKOH TeopHw.
CMauuBanue u KanmuispHsIe sBTeHMS. Tennosoe pacmmpenue u cxarue.

Temnepatypa. Caszp TEMIICPATypBl CO CKOPOCTBIO TEIUIOBOTO JBHYKEHHS
HacTHl. BHyTpeHHsst sHeprus. Croco6sr M3MCHCHUS BHYTPEHHEH OSHeprum:
TeIuionepenaya u copepiueHue paboTel. Bumsr TETLIONepeaYH: TeMIONPOBOJHOCTS,
KOHBEKIHS, U3JTydeHHUe.

KonmuuectBo tennorer. Vaenpnas TEIUIOEMKOCTh BemiecTBa. TemioobMen u
TCIUIOBOE  paBHOBECHE. VYpaBHEHWE TEIUIOBOrO Gaiamca. IInaBnenne u
OTBEP/ICBAHHE KPHUCTAIUIMYECKUX BEIUECTB. YAENbHAS TerIoTa IUIaBJIeHUS.
. Ilapoo6pasoBanue u . KoHxeHcaus. Hcnapenwe. Kunenwe. Vnensmas Tergiora
napoo6pasoBanus. 3aBHCHMOCTE TEMIIEpaTypsl = KHICHHS OT = aTMOC(EpHOro
JaBIICHUS.

Bnaxwuocts Bo3myxa.

OHeprus ToruuBa. YiensHas Temora CropaHusl.

IpuHumnsr paGoTsr Temnoseix nBurateneii KII{ remnosoro asurarens.
TenunoBele nBurateny u 3amura OKpYXaroIleH cpebl.

3aKOH coXpaHeHHs U MpeBpareHus SHEPIUH B TEIUIOBEIX MPOLECCaX.

Hemoncmpayuu.

1. Habmonenue 6poyHOBCKOTO IBHXKEHHMSL.
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/labopamopnsie paboms: u onvime,,
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Habmonenne quddysun.

Habmonenne sisnenmii cmaunsanus KalJISAPHBIX SBIICHUIA.
Habmionenue remioporo. PaClUMpeHMS TeJL. . .. ... . ... it
Hsmenenne nasnenus rasa NpH M3MEHEHMH 00BEMA M HarpeBaHMM Wiy
OXJIaXACHHUH.

[IpaBuna usmepenus TEMIIEpPATypEI.

Bupsr Teronepejaun.

Oxnaxnenue npu COBEPIICHUHU pabOoTEI.

Harpesanue npu cosepmennu PaboTsI BHeWHMMY cHTamuy,

Cpasuenue Tennoémkocreii Pa3JIMYHBIX BELIECTB.

Habmonenue xunenus.

Ha6monenue nocrosmersa TEMIIEPATYpPBI IIPH IJIaBJIEHUH.

Mopgenu tennoBsix aeurareseis,

. 3

Onsite! 10 06GHAPYKeHMIO NeiicTHS CHJT MOJIEKYJISIPHOTO MPUTSKEHMS.

OnsITel 10 BEIPamEBaHMIO KPHUCTaJJIOB MIOBapeHHOM COIM M| caxapa.

Onsiter o Habmoxenmio TeroBoro PacllMpeHus razos, XUOKOCTel H
TBEPIBIX TEII.
Onpenenenue nasnenus Bosayxa B 6amwone LINpHUIa. g ™
Onbitel, gemoncTpupyromHe 3aBUCHUMOCTh JIaBJIEHHS BO3JlyXa OT ero
00BéMa 1 HarpeBaHus WK OXJIQXKICHHUS.

IlpoBepka rumnoress JIMHEHHOM 3aBUCHMOCTH JUIHHBI CTOJIOMKA XHIAKOCTH

B TEPMOMETPHYECKOH Tpy6Ke OT TeMIIEPaTYpBEI.

Habmonenne wusmenenus BHYTDEHHEW OJHEpruu Tena B pesyibrare
TeIIonepeayn u paboThl BHEMIHUX CHIL.

Hccnepopanne sisnenns temmoo6mena IIpH CMCIIMBaHUM XOJIOAHOMH M
ropsiuei BOJbI.

Onpenenenme  kommuectsa TEILUIOTBI,  INOJYYEHHOI0  BOJOM IIpH
TEMI0OOMEHE C HarpeTHIM MeTaJLTHYeCKIM LHTHHIPOM.

Onpenenenve ynensHoii TEIIIOEMKOCTH BEII[ECTBA.

Hccnenosanue Iporecca ucrapeHus.

Onpezenenne otHoCHTeNBHOM BlaKHOCTH BO3/yXa.

Onpenenenne yaenbHoi Termors TUTABJICHUS JIBJIA.

Pasnen 7. DNIeKTPHYECKHE H MATHHTHbIE SIBJICHHS,
Onexrpuzanus e, HBa pona snexrpuueckmx 3apsaioB. Baaumoneiictaue
3apKCHHBIX Tel. 3akoH Kyona (3aBHCHMOCTD  CHJTBI B3aUMOJeHCTBHS
SapsDKEHHBIX TEJ OT BeIMYMHBI 3apPSIOB U PacCTOsIHUS MexX 1y Tenamm).
OnexTpu4eckoe moe. Hanpsoxéunocts SJICKTpHYeCKOro mnons. ITpuamumn
CYNEPNO3ULMH DIIEKTPUYECKUX TTOJICH (Ha xauecTBEeHHOM YPOBHe).



Hocurenu snekrpuueckux 3apsI0B. DJIEMEHTapHBIN SJeKTpHYeCKuit 3aps.
Ctpoenwe aroma. Ilposommuku wu AVDNICKTPUKH.  3aKOH  COXpaHeHHs
3JIEKTPUYECKOTO 3apsifa.

ONeKTpHYeCKuit TOK. YcoBus CYIIECTBOBAHUSA 3JIEKTPHYECKOTO TOKA.
Hcrounuku noctosiHHOrO TOKA, JleiicTBus snekTpHYecKkoro Toka (Ternosoe,
XHMHYECKOE, MarHUTHOE). DIIEKTPUYECKHIA TOK B XKHJKOCTSX M raszax.

Onextpudeckas uems. Cuma  Toka., DIEKTpUYECKOE  HaNpsHKeHHe,
Conporusnenne nposossuka. Viemsroe CONpOTHUB/ICHHE BellecTBa. 3akoH Oma
AJI yHqacTka uenu. IlocnenoBatensHoe i mapamiensHoe COEIMHEHHE MPOBOJHUKOB.

Pab6ora u mommuoCTS SNIekTputieckoro  Toka. 3akoH Jxoymns—/lenna.
ONEKTPUYECKHe LeNH U NOTpeOHTENH HIIeKTpHYecKoit SHepruu B 6uiTy. Kopotkoe
3aMBIKaHHe,

IlocTosiHHBIE MArHUTEL. BsaumopeiicTBre nocTosHEEX MarHuToB. MarsutHoe
none. MarHuTHOe mose 3eMiM M ero 3HaYeHHe AN KU3HM Ha 3emne. Ombir
Opcrena. MaraurHoe nose IeKTpUtiecKoro Toka. Ilpumenenne snexTpomarauTon
B TeXHHKe. [lelicTBHe MArHUTHOTO 1OMIs Ha IIPOBOTHUK C TOKOM. DJI€KTPO/IBUraTelh
HOCTOSHHOrO  TOKa. Hcrnone3oBanue snekTpoxsurateneif B TEXHUYECKHX
YCTPOHCTBax M Ha TpaHCHOpTe.

OneITe @apanes. Senenue SJIEKTPOMAarHUTHOH WHIyKIIHH. IlpaBuno Jlenna.

OneKTporeHeparop. Crioco6s1 MOJIyYeHUSI SNIEKTPUYECKOMN SHEpruH.
ONEKTPOCTAaHLMHU Ha BO306HOBIIIEMEIX HCTOYHHMKAX SHEPI'UH.
HAemoncmpayuu.

L. DneKTpu3auus Te. O
2. JIBa pojia NeKTPUYECKHX 3apS/I0B | B3aHMO/IEHCTBHE 3apsHKeHHbIX T,
3. VYcTpoiicTBo u felicTBre JIEKTPOCKOIIA.

4. DneKkTpocTaTHyYecKas HHIYKIHUS.

5. 3aKOH COXPaHEeHHs TEKTPHIECKHX 3apsIoB.

6. IIpoBOIHMKY K [HANEKTPHKH.

7. MozenupoBaHue CHUIOBBIX JTHHMI 3IIEKTPHYECKOTO IO,

8. HcTouHnku nmocTosiHHOrO ToOKA.

9. JleHCTBUS 3/IEKTPUYECKOTO TOKA.

10. DNEKTPUYECKHH TOK B KHUIKOCTH.

11. I'a30BErit paspsg.

12. I3smepenue cuisl Toka aMIIepMETPOM.

13. isMepeHue aJ1eKTpuyecKkoro HaNpsDKEHHs! BOJILTMETPOM.

14. Peoctar u Marasun conpotusienuii,

15. B3aumozeiicTBIE MOCTOSHHBIX MATHHTOB,

16. MonenupoBasue HEBO3MOXHOCTH paszieNieHus NIOI0COB MarHMUTA.
17. MozieiMpoBaH#e MarHUTHBIX MONeH TIOCTOSHHEIX MarHyToB.



18
19
20
21
22
23
24

25

. OmsIT Opcrepa.

. MarnuTHOe nose toka. DIIeKTPOMArHHT.

. JleficTBHe MarHUTHOTO 101 Ha IIPOBOJHHK C TOKOM.

. DIIEKTPOIBUTATENb OCTOSHHOTO TOKA.

. UccnenoBanue sBnenus SJICKTPOMAarHUTHOM MHIYKIIMH.

. Onbrter @apages.

. 3aBHCHMOCTb HampaBlIeHHS HHAYKIHOHHOIO TOKa OT YCJIOBHH ero
BO3HMKHOBEHHS.

. DIIEKTPOTreHepaTop MOCTOSHHOTO TOKA,

Jlabopamopusie pabomsi u onvime,,

1.

oeobaaw

10.
X1

12,

13.

14.

15

16.
17.

18

Oneitel Mo  Habmonenuio JIEKTPU3ALMA  TeN MHAYKUWed M mpH
CONPUKOCHOBEHHH, : S
HUccnenosanue peiictaus JJIEKTPUYECKOrO MOJIs Ha TNPOBOJHAKH . M
AUIIEKTPUKH.

C6opxka u nposepxa pa6oTs! SJIEKTPHIECKOM LIEMH NOCTOSHHOIO TOKA,
H3smepenne u perymmuposanue cris Toxa,

Hsmepenue u perymmposanue HaIpPsSHKEHUSI.

HccnenoBaHue 3aBUCHMOCTH CHItBI TOKa, HIYLIEro Yepe3 pesucTop, OT
CONPOTHUBJICHHS PE3UCTOPA M HANPSHKEHHUS Ha pesucrope.

OnbiTsl, JNE€MOHCTPHPYIOILHE 3aBUCUMOCTH SNIEKTPUYECKOro
COTPOTHBIICHHS TMPOBOAHWKA OT €ro JUIMHBI, TLIOMANH MIONEePeYHOro
CCYCHHMS M MaTepuaa.

Ilposepka npaBuna cioxenus HalpsDKCHUH INIpU  TOC/IeA0BATEIEHOM
COEIMHEHHH IBYX PE3HUCTOPOB.

Ilposepka mnpaBuna mms cumsl Toka IIDH  MapaJljIeIbHOM COEIUHEHHH
PE3UCTOPOB.

Onpenenenne paboTs HIEKTPUCCKOro TOKa, HAYILEro Yepes pe3ucTop.
Onpenenenne MommoCTH SJICKTPUYECKOI0 | TOKA, | BRIACASEMON  Ha
pesucrope.

HccrnenoBanue 3aBuCHMOCTH CHItBI TOKa, HAYUIErO 4epe3 JIAMIIOYKY, OT
HalpsDKEHUS Ha Hell.

Onpenenenne KI1JI narpesaress.

Hccnenopanne MaruuTHOro B3aumoneicTeus IIOCTOSIHHBIX MarHUTOB.
Hi3y4eHne MarHUTHOTO TOJIS IOCTOSHHBIX MATHHTOR IIpH MX 00BeIUHEHUH
U pa3/ieJIeHHH.

HccnenoBanue neiictaus J/ICKTPUYECKOr0 TOKa Ha MArHUTHYIO CTPEJIKY.
OmbiThl, JIeMOHCTPUpYyIOmME —3aBHCHMOCTS CHJIBI  B3aUMOJEHCTBHUSA
KaTYILKH C TOKOM ¥ MarHHUTa OT CHJIBI TOKA M HAIIPABIIEHHS TOKA B KaTyIlkKe.
. I3y4yenue neiicTByS MarHUTHOTO OIS Ha IIPOBOZIHHMK C TOKOM.

-



19. KoHcTpyupoBanue u nsyuenne paboTsl aneKkTposBUraTe;is.
20. Miamepenue KIT]] JJICKTPOABHIaTEIbHOM YCTAHOBKH.
21. OmBITEL [0 McCenoBaHMIo ABIICHUSA  3NEKTPOMATHUTHOM . HHIAYKLMK:
HCCICI0OBaHHE W3MEHEHUM 3HAYEHHUS M HalpaBlIeHUs! HHIYKIIMOHHOIO
TOKa.
9 KJIACC

Paspen 8. Mexannueckne sIBJICHHS.

Mexannyeckoe nBmkenue. Marepuanenas Ttouka. Cucrema orcuéra,
OtHocHuTenBHOCTE  MexanMueckoro ABWKCHUS. PaBHOMepHOe mnpsMonuHeiiHoe
Asmkenre. HepasHoMepHoe npsiMonuueiinoe ABwxeHue. CpeiHss 1 MIHOBeHHas
CKOPOCTS TeNla IIPH HEPABHOMEPHOM [BHIKEHHH,

Yckopennue., PaBHOyCKOperHOE [IPAMOJIMHEHHOE JBHIKEHUE, Caoboznoe
nanenue. OnbiTe! [anunes. R
' PasHomepHOe nBiKenne o OKpYXHOCTH. Ileprox u uacrora b paIIeHE

Jlnuetinas u yriosas ckopocty. LlenTpocTpemurensHoe YCKOpeH#ue. a
Ilepsaiii 3akon HetoToHa, Bropoii 3akon Herotona. Tpetnit 3akon Helorona,
[punnun cynepriosuuuy cu. |
Cuna ynpyrocru. 3akon I yka. Cuia Tpenus: cuna Tpenus CKOJIBXXEHHS, CHIa
TPEHHS [IOKOsI, APYTHE BUIbI TPEHHS.
Cuna TskecTH W 3akon BCEMHMPHOTO TATOTEHHUs. YCKOpeHHe cBOGOIHOro
naaeHus. JIBXXeHMe IiaHeT BOKpyr Connna. IlepBas kocmmueckas CKOpOCTB.
Hesecomocts u neperpysku.
PaBHoBecne marepmanshoii TouKH, Ab6comoTHo TBEpHOE Teo. PaBHOBecue
TBEPAOIO TeJIa C 3aKPeIUIEHHOH OCBIO Bpaienus. Moment cuist. LleHTp TshkecT.
Wmnynsc tena. Usmenenue uMmnynsca. UMnynec cusl. 3akon COXpaHEeHHs
HuMITysibca. PeakTBHOE nBMXeHue.
Mexauuyeckas paGora u MOmHOCTE. Pabora cun Tskectw, YIpYrocTH,
Tperus. CBsi3b SHEprum U paGoThL. Ilorenumansnas sueprus Tela, IOAHATOrO Haj
TIOBEPXHOCTHIO 3emutd. [ToTeHmansHas OHEPrysl CKaTok NpyxuHEL. Kunerudeckas
dHeprus. Teopema o kuHeTHYecKoif SHEpruu. 3aKOH COXpaHEeHHs MEXaHHYECKOH
SHEpPIruHu.
Hemoncmpayuu.,
1. Habmonenue mexanmueckoro ABHXXCHHS Te€lla OTHOCHTENIEHO Pa3HBIX Tej
OTCY€Ta.

2. CpaBHeHue mnyteii u TPAaCKTOPUH IBHXECHHS OJHOIO M TOrO e Tena
OTHOCHTEJIbHO Pa3HbIX TEJ OTCYETA.
Hsmepenue ckopoctu u YCKOPEHHS NPSAMOIIMHEHHOIO IBUKEHHUS.
HccnenoBanue npusnakon PaBHOYCKOPEHHOTO JIBH)KEHHMSL.

5. Habmonenue asmxenus Tena no OKDPYXHOCTH.

-
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6. Habmronenue MEXaHHYECKHUX SBJICHUH, IIPOMCXOIIIIMX B CHCTEME OTCYETa
«Tenexxa» npu eé PaBHOMEPHOM M YCKOPEHHOM JBHIKEHHHI OTHOCHTEJIBHO
KabuHera puznKy.

7. 3aBHCHMOCTB yCKOpeHMs Tena ot MacChl Tena W neHCTBylomed Ha Hero
CHUIBI.

8. Habmopnenue paBenctra cu IIPH B3aUMOZIEHCTBUY Tel.

- Mi3menenwue Beca Tena npu YCKOPEHHOM JABH)XCHHH.

10. Ilepenaya ummyssca IIpH B3aUMOZEHCTBUY TeJl.

11. IlpeobpazoBanus SHEPr'uH NpH B3aMMOAEHCTBHHM Tey.

12. CoxpaHeHuHe uMIyIbCa IIPH HEYTIDYTOM B3aMMOZEHCTBHH.

13. CoxpaHeHune umnyIbca TpH abCOMOTHO ynpyrom B3aMMOJIEHCTBUH.

14. Habmonenue peaktusHOro JBHDKEHHS.

15. CoxpaHeHHe Mexauuyeckoii SHEPrUM Npu CBOOOAHOM NaJeHHH. e

16. CoxpaHenue Mexauuyeckoii SHEPIUH NPH IBHKEHHUH TeNIa TOJ .ueicmzeﬁ?
MDY >KUHEI.

JIabopamopnsie pabomst u onvime,,

1. Konctpywmposauue Ttpakra mus pasrona W JanbHeWIlero paBHOMEPHOro
ABH)KEHHUS LIAPHKA WIIH TEJIEKKH.

2. Omnpenenenue cpenueit CKOpOCTH CKOJIbXeHHSI OpycKa MW JBMKEHUS
HIapHKa I10 HaKJIOHHOM I1JIOCKOCTH.

3. Omnpenenenwne yckopenus Tena IIPH PaBHOYCKOPEHHOM JBI)KEHHUH 110
HAKJIIOHHOH ILJIOCKOCTH.

4. Hccnenosanue 3aBucHMOCTH IyTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM
ABMKEHUH 6€3 HaualbHON CKOPOCTH.

5. IlpoBepka rumoress:: ecim [IPH  paBHOYCKODEHHOM J[BH)XKEHHH 6e3
HaYaJbHOM CKOPOCTH IyTH OTHOCSTCH KAk PAN HEYETHBIX YHMCeN, TO
COOTBETCTBYIOLIME NIPOMEXYTKH BPEMEHH OJMHAKOBEL

6. MccrnemoBaHue 3aBHCHMOCTH CHUTEI TPCHHS CKOJIBXXEHHS OT CHJIBI
HOPMAJIBHOT'O JaBJICHHS.

7. Onpenenenue xosdhdumenta TPEHHS! CKOJIBKEHHUS.

Onpenenenue xéctrkocTn [IPYXKHHBI.

9. Onpenenenne paboTsl cHTBI TPEHHS IIPY paBHOMEPHOM JBMXKEHHH TeJla 110
T'OPHU30HTAJIBHOM ITOBEPXHOCTH.

10. Onpenenenvie paGoTHl  CHIEI YTIPYTOCTH | TIpH - nOABEME  rpysa ¢
HCTIO/Ib30BaHKHEM HETIOABHIKHOI'O M ITOABHIKHOTO GJIOKOB,

11. Mi3y4enmue 3akoHa coxpaHeHus SHEpPTHH.

Pa3aen 9. Mexannueckne xosre6anus u BOJIHBI.



Kone6arensnoe nemxenne, OcHoBHEIE XapaKTEePUCTUKH KOJeGaHumii: IIepHo,
4acToTa, aMIuMTya. MartemaTuueckuii u NPY)XXUHHBIM MasTHUKH. IlpeBpamenue
- QHEPrHH IIpH KOJIeOAaTEeTbHOM IBHYKEHUH.,

3atyxaomue  kone6Gamus. BeiHyxnennsie  koneGanus. Pe3sonanc,
Mexanudeckne BosHEL CpolictBa Mexanmueckux BOJH. Ilponmonsuble u

Mexanuyeckue Bonusr B TBEP/IOM Telle, CeHCMUYECKHe BOJTHEL : ;

3Byk. ['poMKOCTB 3Byka u BhIcOTA ToHa. OtpaxieHue 3ByKa, Undpassyk u

YIBTPa3ByK. |
Hemoncmpayuu.
1. Habmonenne xoneGammii tes NON NEHCTBMEM CHIIBI TSKECTH M CHIIEI
YIPYTOCTH.
Habmonenue xone6anuii I'Py3a Ha HUTHU U Ha MPyKUHE.
Habmonenue Boinyxnennsx koneGanmuis Y pe30HaHca.
Pacnipocrpasenue npogonsubix u TIOTIEPEYHBIX BOJH (Ha MoaenHn).
Habmonenue 3aBucumocty Bsicors; 3ByKa OT YaCTOTHI.
. AKycTHdeckuii pe3onanc,

Jlabopamopnsie pabomst u onvime,,

1. Omnpenenenne wactoter wu li€pHoja KonebaHMii MaTeMaTHYecKoro
MasiTHHKA.

2. Onpenenenve 4acToTh! 1 IepHOa KONeOaHUil IPY>KMHHOIO MasTHHKA,
Hccnenosanue 3aBHCHMOCTH II€pHOJa KoJieOaHuif NOABEIICHHOI0 K HUTHU
rpy3a OT JJIHHBI HUTH.

4. Hccnenosanue 3asucumocty [I€pro/ia KonebaHuit NPy AHHOrO MasTHHKA
OT Macchl rpysa.

5. IlpoBepka HesaBHCHMOCTH liepHoza Konebauuit rpysa, mogBemEHHOro K
HHTH, OT MacChl Ipy3a.

6. OnsIThI, ACMOHCTPUPYIOLIHE  3aBHCHMOCTE nepuona  kKoJjeGaHumif
NPy UHHOTO MasTHUKA OT MacCHI IPy3a U KECTKOCTH TIPYXXHHBI.

7. H3mepenue YCKOPEHHUS CBOOOJHOIO MaieHus.

Paznen 10. dnexTpomaranrHoe noe H 3/IEKTPOMarHUTHHIE BOJIHBI,

OJeKTPOMarHuTHOE  moje. ONEeKTPOMArHUTHBIE  BOJIHEL CaoiicTa

SNEKTPOMAarHUTHEIX BOJH. Illkaia 3MeKTpOMArHHTHEX BOJIH. Hcnons3oBanne
SJIEKTPOMAarHUTHBIX BOJIH JJIsi COTOBOH CBS3H.

OneKkTpoMarauTHas lipupona ceera. CkopocTs cBeTa. BoiHOBEIE CBOMCTBa

cBeTa.

Hemoncmpayuu.

1. CBolicTBa 3/1€KTPOMATHUTHEIX BOJIH.

2. BomHoBBIe cBo¥icTBa cBeTa,

o v s wN



Jlabopamopnuie pabome: u onvime.,
1. HUsyuenue cBoiicts JNICKTPOMArHUTHBIX BOJIH C IOMOIIBI0 MOGHILHOIO
Tesnedona.

Paspen 11. CeeroBbie siBienusi.

JIyyeas  mopens  cgera. Ucrounuku  cpera, I[psiMonuneiinoe
pacripocTpanenue ceera. 3armMenus ConHna u Jlyner. Orpaxenne cBeta. ITockoe
3€pKajio. 3aKOH OTPaXKeHHs CBeTa.

Ilpenomnenne cera. 3akon fpenomieHus csera. IlonHoe BHyTpeHHee
OTpaxceHue cpeta. Mcnonb3oBaHWe mnoNHOrO BHYTPDECHHETO OTpaXkeHHs B
ONTHYECKHX CBETOBOAX.

Jluuza. Xop stydeit B munze. Ontrueckas cucreMa oroannapara, MHKPOCKOIIa
H Teneckona. ['na3 kak onruueckas cucrema, Bnusopykocts u JIaTEHO30PKOCT,

Pasnoxenue Genoro ceera s crektp. Oneitel - Heiorona. Cnmqu;
CHEKTpaIBHBIX UBETOB. J[ucnepcus caera. e Y

Hemoncmpayuu.

ITpsmonuneiinoe pacnpocTpaHeHue cBera.

Orpasxenue cpera.

Ilonyuenue uzo6paskenuii B TLIOCKOM, BOTHYTOM H BBITYKJIOM 3epKaJiax.

ITpenomiienne cera.

Onruyeckwuit ceeToBo I,

Xon nmyueii B cobuparoeii 1uH3ze.,

Xon nmyueii B pacceunBaroleii 1uH3e,

Tony4enne uzo6pakenwuii ¢ nomompio mHus3,

Ipunnun geiictBus (hotoanmapara, Mukpockomna u TeJIECKOoIa.

10. Mozens rnaza.

11. Paznoxxenue 6enoro ceera B CIIEKTp.

12. Ilomyuenue 6enoro caera IIpH CIIOXXCHHH CBETA Pa3HBIX [{BETOB.

JIabopamopnvie pabome: u onvine..

1. HcenenoBanue 3aBHCHMOCTH YIJIa OTpaXKeHHs CBETOBOIO Jiyda OT yria
HaJIeHus.
WM3syyenue xapakrepucrik H300paXKeHHUs IpeaIMeTa B II0CKOM 3epKaie.
Uccnenosanue 3aBrcumocTn YIJIa IPEJIOMIICHHUs CBETOBOIO JIy4a OT yriia
TIaZIeHKs] Ha TPaHKIIE «BO3/yX—CTEKIIO.
Ionyuenue u3o6paxennii c momomsio cobuparoiel TUH3EL

5. Omnpenenenue poxycHoro paccrosus u ONTHYECKOH CHJIbI cobuparomeit
JIUH3BI.
OnbiTeI 10 pasnoxenuio Genoro cera B CHEKTp.
OneiTer mo BocnpusTHIO 1BeTa TPEAMETOB IIpH MX HAaGMONEHHH uYepes
LIBETOBBIE (DUITBTPHI.

© ®NOVAE BN R

g../
el



Pasjen 12. KsanroBbie siBienns,

Onsiter Pesepdopna u IUIaHeTapHast Mozenb aToMa. Monens atoma Bopa.
Hicryckanue u nornomenne cseta atomom. KBants1. JInneituarsie CIHeKTphL.

PapuoaktuBHoOCTS. Ansda, Gera- u ramMmMa-usnyyenus. Crpoenue aTOMHofd
aapa. HyknonHas mopens aTOMHOro  sinpa. M30TOmEL. PanuoakTusHgie
peBpamenus. Ilepuon nmonypacnana aromusx anep.

SlnepHble peakiwu. 3aKoHEI COXpaHEHHsl 3apsAJ0BOTO M MaccoBOro 4qucel.
OHEpPrust CBA3M aTOMHBIX anep. Cpsa3p Maccwl u SHEpruu. Peakumu cuuTtesa u
Aenenus saaep. Ucrounuku SHepruu ConHua u 3Bé3g,

Anepnas suepreruxa. JleiicTBust panmoakTUBHEIX U3JTyYeHUH Ha >KUBBIE
OpraHU3MEI.

Hemoncmpayuu.

CnekTpsl uanyuenus u TIOTJIOLLE HHUSL.

CriexTpsl pasnuuHEX razos,

CrekTp Bonopoza.

Habmonenue tpexos B kKamepe Buiscona.

Pa6ora cuérumxa HOHU3UPYIOUIMX U3ITyYeHHIA.

Perucrpauus usnyuenus TIPUPOJIHBIX MHHEPAJIOB H IIPOyKTOB.

JIabopamopnusie pabome: u onvime:.

1. Habmopenue crutomssix u muneiiuaTsx CIIEKTPOB U3JTy4YEeHHS.

2. Hccnenosanue Ttpekos: H3MEPEHUE 3HEPTHH YacTHIBI 10 TOPMO3HOMY

yTH (110 pororpadusm).

3. H3mepeHnue pannoakTBHOrO ¢oHa.

HoaTopnTeabuo—oﬁoﬁmammnii MOAY.JIb.

Honropmenmo-oﬁoﬁmafomuﬁ MOZyJIb NpeHa3HAYEH IS CHCTEMaTH3aLUH
1 060611eH s mpeaMeTHOro COACPXKaHUS U OIbITA e TENLHOCTH, NpHoOGpeTéHHOro
TPY M3yYCHWH BCEro Kypca (M3WKH, a Takxke s TIOATOTOBKH K OCHOBHOMY
TOCYNapCTBEHHOMY SK3aMeHy 10 (U3MKe s obyqarommxcs, BEIOpaBHIMX 3TOT
y4e0OHbIif npeamer.

Ilpu u3yuenun nansoro MOZYJI peanusyioTCs U CHCTEMATH3HPYIOTCS BH/IBI

LR ol o I

ACATENEHOCTH, Ha OCHOBE KOTOPBIX. 06ECTIeYHBACTCS OCTHEHHE OpPEeMETHBIX U

METalpeIMeTHBIX  IUIAHUPYEMBIX  pe3y/bTaToB obyuenus, dopmupyercs
CCTCCTBCHHOHAY4YHass 'PaMOTHOCTB: OCBOEHHE HAayYHBIX METOJIOB HCCIIENOBAHUS
ABIICHAH NPHUPOJBI M TEXHWKH, OBJa/eHHe YMEHUAMH OOBACHATH (u3MUecKue
ABNICHUSA, TPUMEHSS IOJyYeHHBIE 3HAHHS, pelmare 3aJa4d, B TOM 4YHCle
Ka4€CTBEHHBIE M dKCIIEPUMEHTAIbHEIE.

Ilpunnunuansro nestensHOCTHEH XapaKTep NaHHOTO pasjieNa pealtu3yerTcs 3a
CYET TOrO, YTO O6YYArOIIHECS BBITOIHSIOT 3a/1aHus, B KOTOPIX M IpEJIaraeTcs:



Ha OCHOBE NOMYYeHHBIX 3HAHMH pAclO3HABATH ¥ Hay4YHO OOBICHSTE
dusnyeckue spenus B OKpYXaromiei IpUpo/ie U MOBCeaHEBHOM! KHU3HH;
MCIIC 1St IPOBEPKH TMIIOTE3 U MOJTyYeHus TEOPETUYECKHX BHIBOJIOB;
OOBACHATD HaydHBIE OCHOBEI Haubonee BaXHBIX JOCTHXKEHMIT COBPEMEHHBIX
TEXHOJIOTMH, HAIPUMep, MPaKTHYECKOro HCIOIB30BAHUSA Pa3IMYHBIX HCTOYHUKOB
OHEPrUM Ha OCHOBE 3aKOHA NIPEBPALIEHUS H COXpaHEHHUsl BCEX M3BECTHBIX BHIOB
SHEPIruu.

- HCTIOIB30BaTh HAYYHBIE METOMBI HCCIIE0BAHYS -(bHBH‘IecKHX"meHﬁﬁ‘; ‘B-TOM

s,



IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSI NIPOTPAMMBI no
OU3UKE HA YPOBHE OCHOBHOTI O OBLIEI'O OBPA30BAHUS

Usyyenne ¢usuku na YPOBHE OCHOBHOTO 06mmero o6pa3oBanus HarpasJieHO

Ha IOCTHXXEHUE JIMYHOCTHEIX, METANPEAMETHBIX H IIPEIMETHBIX 06pa3oBaTeIbHBIX
Pe3yJIbTaTOB.

B pesynbrare usyuenus (H3UKH Ha YPOBHE OCHOBHOIO obuero o6pazosanus

y obyuaromerocs Gynyr copmMupoBaHEI crieayiomue JIAYHOCTHBIE Pe3YNILTATHl B
4acTu:

1) naTpuoTuyeckoro BocnuTaHMS:

~ NPOABJICHME MHTEPECa K HCTOPUM U COBPEMEHHOMY COCTOSHHIO POCCHUCKO
$usmdeckoit mayku;

— HEHHOCTHOE OTHOLLIEHHUE K JOCTHIKEHHSIM POCCHHCKHX y4&HBIX-(H3HKOB;

2) rpamaanckoro u AYXOBHO-HPaBCTBEHHOI'0 BOCIMTAHHS:

— FOTOBHOCTB K aKTUBHOMY y4YacTHIO B 00cyxneHun o6IecTBeHHO 3HAYHUMBIX U
OTHYECKUX IPOOIIeM, CBA3aHHBIX C IIPAKTHYE€CKUM NPHUMEHEHHEM IOCTHIKEHUE
busnku;

— OCO3HaHHE BaXKHOCTH MOPAIbHO-3THUECKHX [IPUHLIMIIOB B AEATEIHHOCTH
Y4€Horo;

3) acTeTHYeckoro BocnuTaHus:

— BOCIIPHATHE 3CTETHYECKMX Ka4eCTB (pH3HYECKOl Hayku: €€ rapMOHHYHOIO
NOCTPOCHHS, CTPOTOCTH, TOYHOCTH, JIAKOHUYHOCTH;

4) UEHHOCTH HAYYHOr0 MO3HAHMS:

— OCO3HaHHE UEHHOCTH (U3NYeCKOH HayKd Kak MOIIHOTO HMHCTPYMEHTa
[IO3HaHUS MHpa, OCHOBBI PA3BUTHS TEXHOJIOTHH, BaXKHeHeHn COCTaBJISIONIEH
KYJIbTYpBI;

~ Pa3BHTHC Hay4yHOH JI06O3HATENLHOCTH, HHTEpECa K HCCIEeNoBaTeNIbCKOM
JEATEIbHOCTH;

S) dopmupoBanus KYJbTYpPBl  310pOBbS M  3MOLHOHAJILHOIO
Garomonyumns:

— OCO3HaHWE LEHHOCTH 0e30macHOro0 o06pa3a X W3HH B COBPEMEHHOM
TEXHOJIOTMHECKOM MHpe, BaXHOCTH MNpaBWI 6e30macHOro IIOBEZICHUS Ha
TpaHCIOpTe, Ha NOpOrax, ¢ 3JMEKTPHYECKHM M TEIUIOBEIM obopynosanuem B
JAOMALLHHUX YCIIOBHSIX;

— C)OPMHUPOBAHHOCTH HaBhHIKa pedrexcuu, npu3HaHKUE cBoero npaBa Ha OIIKOKyY
H TaKoro e rnpasa y Apyroro 4eaoBexa;

6) TpynoBoro Bocnuranus:



® ~ AKTHBHO® y4aCTHe B PEINCHWM IPaKTHYECKHX 3aja4 (B paMKax cembw,
obpazoBaTensHOi OpraHM3auuM, ropoja, Kpas) TEXHOJIOTUYECKON ¢
COLHAIHOM HAIIPABICHHOCTH, TPeGYIOLIMX B TOM HHCIe ¥ QU3NIECKUX 3HAHMIA;

® ~ MHTEPEC K NPaKTHYECKOMY M3Y4eHHIO MPOBeCCHil, CBI3aHHBIX ¢ pusmkoii;

* 7) 3KOJIOrHYECKOro BOCIHTAHMS:

® — OPHMCHTalWs Ha NpHUMEHEHHe (PU3HYECKUX 3HAHMIL MUl pelIeHus 3amay B
obnacTu okpyxarowmeii CPE/Ibl, IUIaHMPOBAHMS IIOCTYNIKOB M OEHKH MX
BOSMOXKHBIX IIOCHIEACTBH JUIS OKpYIKaroLIeH Cpensr;

® ~ OCO3HaHHE ITOOATBHOTO XapaKTepa KOJOrHYECKHX npobneM u myTteii ux
pelueHus;

. 8) ajanTanmu K HW3MeHsIOmMEMCs YCJIOBHAM COUMAILHOIM H HPHPOAHOM
cpenni: '

* — NOTpe6HOCTH BO B3aMMOIEHCTBUM [pY  BBINIOJHEHUH HCCIEN

TPOCKTOB  H3HYECKO} HANPABNEHHOCTH, OTKPHITOCTS ONBITY W 3HAHUAM.

APYTHX;

® — [IOBBINICHHWE YPOBHA CBOEH KOMIIETEHTHOCTH 4epe3 NpaKTHYECKYIO
NEeATETBHOCTE;

® — IOTPeOHOCTH B (JOPMUPOBAHHMH HOBEIX 3HAHUH, B TOM 4HCIe GOpMyTHPOBATH
H/ICH, TIOHSTHS, THIIOTE3bl O (U3NYECKUX 06BEKTaX SIBJICHHSAX;

® — OCO3HaHHe Ae(PUIUTOB COOGCTBEHHBIX 3HAHMIA 1 KOMIIETeHTHOCTe# B 061acTH
busuKy;

® — IUIaHHpOBAaHHE CBOETO PA3BUTHS B NPHOOPETEHMH HOBEIX ¢busHyeckux
3HaHWMU;

¢ — CTpEMJICHHE aHAJTM3UPOBATh U BBISABIIATH B3aMMOCBS3H IpHUPO/IBI, OOLIEecTBa U
IKOHOMHKH, B TOM YHCJI€ C UCTIONb30BAHUEM (DH3UIECKIX 3HaHUM;

® — ONCHKA CBOMX MNEWCTBHH C y4y&ToM BIUAHUS HA OKpYXalolyio cpeny,
BO3MOJXHBIX IJI00AIbHBIX TTOCIIEICTBHII.

METANIPEAMETHBIE PE3YJIbTATHI

B pe3synbrare ocBoenus TIpOrpaMMBl 110 (pU3MKE Ha yPOBHE OCHOBHOI'O obero
obpasoBaHus y ob6yuaromerocs Oynyr chopmupoBans: MeTanpeaMeTHbIe
Pe3yJIbTaThl, BKIIOYAIOUIHE [103HABATEILHEIE YHHUBEpCalIbHBIC y4eOHbIe qelCTBHS,
KOMMYyHMKAaTHBHBIE  YHHBEpCAJbHbIE YyyeGHEIE ACHCTBUS,  peryisTUBHbIE
YHHBEpCaJIbHEIE yUeOHBIE NeiiCTBHS.

IlosnaBaTenbubIe YHHBepCa/IbHbIE Y4eOHbIC AeHcTBHSA

Ba3sossbie Joruueckue AeHCTBUA:



BBIABJIATE W XapaKTepH30BaTh CyLIECTBEHHEIE NpU3HAKH  O0GBEKTOB
(aBnEHMIA);

-YCTaHABIMBATH CYIIECTBEHHBIN NPH3HAK KIacCHMKAINK, OCHOBAHHS IIst

0600menus u CpaBHEHHUSI;

BBIABIIAITE 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B paccMaTpuBaeMbIX (akrax,
AQHHBIX U HAaOJIFOCHHUSIX, OTHOCSIIUXCS K busnyeckum SIBJIICHUSIM;
BBIIBIISITE  TIPUYMHHO-CIIEICTBEHHBIE CBS3H NIPH M3yYeHHH (HU3HYEeCKUX
ABIICHUH U [IPOLIECCOB, JENATh BHIBOIBI ¢ HCII0/Ib30BaHUEM JIeIYKTHBHBIX U
MHIYKTUBHBIX yMO3aK/IIOYeHHH, BBIABHIAT THIIOTE3R O B3aHMOCBSI35X
(QHU3HIECKUX BeTHUHH;

CaMOCTOATEIIBHO BEIOMPATS CIOCO6 penieHus y4eOHo# usudeckoit 3a1ayn
(cpaBHEeHHE  HecKOIBKHX BAPUAHTOB  peIIeHHs, BHIGOP Haubomee

TIOAXOASIIErO0 C y4ETOM CaMOCTOSTEIBHO BBI/IC/ICHHBIX KDHTEPHEB), &

Ba3zosbie HCCJIe0BaTebCKHE AeHCTBHS

HCTIOIB30BATE BOIIPOCKI KaK HCCIIe0BATE TbCKHMi HHCTDYMEHT NO3HAHUS;

TIPOBOJUTH MO CAMOCTOATENEHO COCTaBJICHHOMY IIaHy OIIBIT, HECHOKHEIN

busmyeckuii sKcnepuMent, HeGomBmOe HCCenoBaHKe (U3HYECKOro
SIBJICHUS;

OLCHHBATh HAa INPUMEHHUMOCTH W AOCTOBEPHOCTh  MH(DOPMALHIO,
TIOJTy€HHYIO B XO/1€ UCCJIEIOBAHUS WK 9KCIIEPUMEHTa;

CaMOCTOSATENILHO (hOPMYITHPOBaTH 0GO6IIEHHS 1 BEIBOJIBI 110 pe3yJbTaTaM
TIpOBEIEHHOrO HAGIIOIeH s, OIIBITA, UCCIIEIOBAHHSI,;

[IPOTHO3MPOBAaTE  BO3MOXHOE JajbHeHIee pasBUTHE  (HU3HYECKHX
TIPOLECCOB, a TakXKe BBIABUIaTh NPEATIOIONKEHHS 06 Hx Pa3BUTHHU B HOBBIX
YCIIOBHUSX U KOHTEKCTaXx.

Pa6ota ¢ undopmauueii:

TIPUMEHATE PasiuIHbIC METOMBI, HHCTPYMEHTHI 1 3allpOCHI TIPU TIOHMCKE U
oTbope MHGOPMALMH WM NaHHBIX C YYETOM TIpe/IONKEeHHOH yueGHOM
(uzugeckoii 3anaqu;

AHATM3HPOBATH, CHCTEMATH3MPOBATH M HHTEPIpPETUPOBaThH  HH(pOPMaLIO
PA3THHBIX BUNIOB U (pOPM MpEACTaBICHUS; i 1T H
CaMOCTOATENbHO  BHIOMpAThH ONTUMaIbHYIO  (opMy  mpeAcTaBieHHS
HHOOpMaLK u HTIOCTPUPOBATh  pellaeMble 33aJa4d  HEeCIOKHBIMM
CXEMaMH, HarpaMMamu, HHO# rpaduKoif u ux KOMOHHaIUsIMH.

KommyHnuxaTusubie YHHBepca/ibHbIe yyeGHbIe qelicTBHN:

B Xozie oOCyxeHus y4eGHOro MaTepHana, pesynbTaToB J1abopaTopHBIX
paboT ¥ mpoekTOB 3anaBaTh BOIPOCEI 0 CyIIeCTBY 06CYXaeMOi TeMEI |
BBICKA3bIBATh WMJIEH, HALENCHHbIC Ha pEIleHHe 3a1au u Mo IepXKaHue
OnaroxenareIbHOCTH oO1eHus;



R P RS B S Yt

COTIOCTABIATS CBOM CYXACHHS C CyXICHHAMH APYTHX YYaCTHHKOB
Arasiora, OGHapyXUBaTh Pa3IUUKeE H CXOACTBO TO3HULIMIA;

T o TP st st

MyOINYHO NpescTaBsTh Pe3yJIbTaThl BEITOIHEHHOIO dusnyeckoro onmira
(9kcriepumenta, uccrnenoanus, IIPOEKTa);

[IOHUMATH U HCIOJIB30BATh IPEUMyIeCcTBAa KOMaHAHO U UHIUBHYaBHOMN
paboTs! pu penrennu KOHKDETHO#H (pu3udeckoit npobiemsi;

NPUHUMATE LI€M COBMECTHOM JesTebHOCTH, OpraHu30BEIBATH ACHCTBHS
M0 €€ NOCTHXEHHIO: paclpenenaTs pomH, o6CyxnaTe mpomeccs u
PE3YJILTATl COBMECTHO paboThI, 06061aTh MHEHHS HECKOMBKIX moie;
BBITIONTHATE CBOKO 4acTh paboThI, JOCTHIAs KAYeCTBEHHOIo pesyJibTara no
CBOEMY HAIPABJICHUIO ¥ KOOPAHUHUPYS CBOM NCHCTBHS C APYTHMH 4JIEHAMH
KOMaHJIBI;

OLICHUBATh Ka4ECTBO CBOEr0 BKJIAAa B OOIHi NPOIYKT IO KPUTEPHSM,
CaMOCTOATEIBHO CPOPMYITHPOBAHHBIM yYaCTHHKAME B3aHMO/IeHCTBHS.

PeryasituBablie YHHBepcajbHbIe y4eOHble qelcTBus

Camoopranuszanus:

L ]

BBIBJIATH MPOOJIEMBI B )KU3HEHHBIX U Y4eOHBIX CHUTyanusx, TpeGyrommx
AT peLIeHNsT PU3NYECKUX 3HAHMIA;

OPHCHTHPOBATBCA B  pPAsIMYHBIX  [IOAXOMAX NIDHUHATHS  pelIeHui
(MHAMBHIYaNBHOE, NpUHSATHE PCLICHHA B Tpynme, NPUHATHE penIeHui
TpyIIIOi);

CaMOCTOATEIIEHO COCTABIIATE AITOPUTM PELICHHS ¢usmyeckoit 3anaun wmm
[l/laHa HCCIIENIOBAHUS C yYETOM MMEFOLIMXCS PECYPCOB M COOCTBEHHBIX
BOSMOXHOCTEH, apryMeHTHPOBATh Mpe/jiaraeMbie BapHaHTHI PeLICHUI;
AenaTh BBIOOP U GpaTh OTBETCTBEHHOCTE 34 pelieHwue.

CamokoHTpoIIb, SMOLHOHAIbHBII HHTEJLJIEKT:

AaBaTh a[ICKBATHYIO OLICHKY CHTYAllWM U TIPEIaraTh U1l ed H3MEHEeHHS;
OOBSCHATD NPHYMHBI  OCTHIKEHUS (HemocTXKeHHs)  pesynsTaToOB
ACATEIILHOCTH, aBaTh OLEHKY NPHOGPETEHHOMY OIBITY;

BHOCHTDL KOPPEKTHBEI B JIETENBHOCTD (B TOM 9HCIE B XOJ BEITIOJTHEHUS
(usuveckoro uccrenoBaHMs  Wiu IIPOEKTa) Ha OCHOBE HOBBIX
00CTOATENBCTB, HM3MEHUBUIINXCS CHTYalluH, = yCTAHOBIEHHBIX = OUMOOK,
BO3HHKIIUX TPYIHOCTEH;

OLCHHUBATE COOTBETCTBHE Pe3y/IbTaTa LIEH H YCIOBHSM:

CTaBUTH Ce0sl Ha MECTO JIPYTOroO YeoBeka B XOze CIIopa WK JUCKYCCUH Ha
HayqHyIO TeMy, IIOHUMAaTh MOTHBbI, HAMEPEHHUS U JIOTHKY JpYyToro;



® TPpU3HABATEL CBOE NPABO Ha OWIKGKY NIPH PEIIEHHN (H3HTeCKHX 387184 WM
B YTBEPI/ICHUAX Ha HAYYHBIe TEMBI H TAKOE e MPABO APYTOro, .

INPEAMETHBIE PE3YJIbTATBI

K xonny oGyuenus B 7 kaacce NPEIMETHEIC pe3yNbTaThl Ha 6a30BOM ypoBHe
AOJDKHBI OTPaXaTh CHOPMUPOBAHHOCTH Y 06y HarOIIHXCS YMEHHIA:

¢ HCIONB30BATE  MOHATHS: (HU3WYECKHE M XUMHYecKHe SIBJICHHS,
Habnozxenue, OKCIICPUMEHT, MOJENb, THIIOTE3a, EIHHHIBI busngeckux
BEIMYUH, aTOM, MOJIEKYNa, arperaTHbie COCTOSHIMS BelecTBa (TBEpJoe,
XKHAKOE, ra3000pa3HOe), MexaHHyYecKoe ABWXEHHE (paBHOMEpHOE,
HCPaBHOMEpHOE, MpPAMONMHERHOE), TpaeKTOpHs, PaBHOJEHCTBYIOMAs
Cuma,  nedopmanms  (ympyras, MIaCTHYECKast),  HEBECOMOCTS,
coobaroimecs cocy sl FRah

* Ppadnnvath sBneHus (auddysus, Temnosoe nBmKeHHe YACTHI[ BEmIECTBa,
PaBHOMEDHOE  JBIDKCHHE,  HEPAaBHOMEpPHOEe ABHXKCHHE,  HHEpUMH,
B3aUMOJICHCTBHE Tell, PaBHOBECHE TBEPIBIX TeN C 3aKPEMISHHON OCHIO
BpalleHus, nepejada 1aBieHus TBEPABIMH TeJIaMH, JKHIKOCTSIMH K rasamu,
arMoc)epHOe HaBlieHHe, ILJIaBaHHe T€JI, NPEBpPaIlleHUss MeXaHHYECKO
3HEPruM) MO OMHMCAHHIO HX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
ACMOHCTPHPYIOIIUX IaHHOE (pH3HYECKOE SBIICHHE;

® Paclo3HaBaTh NPOSBICHHE M3YYEHHBIX (DH3UYECKUX  SBICHUI B
OKpY)alOIIeM MHpe, B TOM YHCIE (H3MYECKHE SBICHHS B npupoze:
TPHMEPBl IBUXKCHUS C PA3MYHBIMH CKOPOCTSIMH B XMBOH M HEXHBOI
Npupone, NEHCTBHE CHIIBI TPEHHS B OPpUPOJIE M TEXHHKE, BIHAHHE
aTMOC(HEPHOro AaBlNEHHs Ha KUBOI OpraHusM, IaBaHue pbi6, pelyaru B
Tee 1ejioBeKa, Py 3TOM NEPEBOAUTH NPAKTHIECKYIO 3a7a4y B y4eGHyIo,
BBEIICIIATE CYIIECTBEHHBIE CBOKCTBA (IPU3HAKH) usnueckux sBneHmit;

® OIHCHIBATh M3YYEHHBIE CBOMCTBA Tel M (HU3HYECKHe ABJICHHS], HCIIONB3YS
(bu3HYecKHe BeTHYMHEI (Macca, 06BEM, IIIOTHOCTE BEILIECTBA, BpEMS, IIyTh,
CKOpOCTB, CpelHss CKOPOCTh, CHJIA YIPYrOCTH, CHJIa TSDKECTH, BeC Teja,
CHia TpeHUs, JaBNeHHe (TBEPAOTO TeNa, KHAKOCTH, ra3sa), BRITaIKMBAIOMAs
CHIIa, MeXaHH4YecKas paboTa, MOIIHOCTB, TJIEYO CHJIBI, MOMEHT CHIIBI,
KOO HUIMeHT ToNe3HOro nelcTBHS MEXaHU3MOB, KHHETHYecKas M
TNOTCHIMANbHAsS OHEPrus), MPH ONHCAHHM IIPABHIIEHO TPaKTOBaTh
buzHyecKuii cMbICIT UCIIOJIb3YeMBIX BEJIMYMH, UX 0003HAYECHUS U EMHULIBI
(usndecknx BenwuMH, HaxOMMUTSH (Gopmysl,  cBS3BIBarOIIHE JTaHHYIO
(usmyeckyro Benuumny c APYTHMH BEIMYHHAMH, CTPOHMTH TIpapHKH
M3YICHHBIX 3aBUCUMOCTEH QU3NIECKUX BETHUHHE;




XapaKkTepu3oBaTh CBOHMCTBA TeN, (U3MYECKHE SBIEHHS H IPOLECCEHL,
MCIIOJIB3Ys NPaBUiIa CIIOXKEHHUS CHJI (BLOJIb ONHOH NpsiMoi), 3akoH I'yxa,
3aKkoH ITackais, 3akoH Apxumena, IPaBHJIO PABHOBECHS phIYara (6noxka),
«30J10TO€ TIPAaBUJIO» MEXaHMKH, 3aKOH COXPAHEHHS MeXaHHYEeCKO
SHEpruH, IpPH I3TOM [aBaTh CJIOBECHYI0 (DOPMyIHMPOBKY 3aKOHA H
3aMMCBIBATh €r0 MATEMAaTHYECKOE BHIPAXKEHHE,

OGBACHATH (U3MYECKHE SBIEHHUS, IPOLIECCH M CBOMCTBA TeJI, B TOM UHCIIe
M B KOHTEKCTE CHTyalluii IPaKTHKOOPHEHTHPOBAaHHOIO XapakTepa:
BBIABIIATH IIPUYHUHHO-CIICICTBEHHEIE CBS3H, CTPOMUTH OOBSICHEHHE U3 1-2
JIOTHYECKUX IIAroB C ONopod Ha 1-2 M3y4eHHBIX CBOMCTBA (U3HMYECKHUX
ABJICHUH, PU3MYECKHX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pemats pacy€THbIe 3aaud B 1-2 neHCTBHS, HCNONB3YsS 3aKOHBI M
(Gopmyabl, cBa3bBaiomKe (HU3MYECKHE BEIHYMHBI HA OCHOBE al
YC/OBHS 38/1a9H 3aIIHCHIBATH KPATKOE YCIOBHE, NIOACTABIATE (DH3HIECKHE
BEJIMYHHBI B (DOPMYNIbI ¥ TPOBOAMTH PAcu&Thl, HAXOJWTH CNPABOYHEIE
AaHHbIe, HEOOXOAUMBIE JUIsl PEICHUs 3a/ia4, OLEHUBATh PeAHCTHIHOCTD
MOTy4€HHOM (PU3UYECKOi BEIIMYMHEI;

pacrno3HaBaTh INpOOJEMBI, KOTOpbIE MOXHO pPEIIMTh IPH HOMOLIH
(H3HYECKUX METO/IOB, B ONHCAHMM HCCIIE/IOBAHHS BHIIENATE IPOBEPSEMOE
NPEANosoKeHne (TUI0Te3y), pasiudaTh X HHTEPIPETHPOBATH MOTyYeHHbIH
pe3ynbTaT, HaXOAMTh OLIMOKM B XOJ€ OIbITAa, JENaTh BHIBOABI IO €ro
pe3yJsibTaTam;

NPOBOAMTE ONBITEI 110 HaOMOAEHWIO (U3MYECKUX SBICHHM WM
(pH3MYECKUX CBOKCTB TeI: (JOPMyIIHPOBATE IPOBEPAEMBIE IIPEATIONOKEHH S,
coOupaTh yCTaHOBKY M3 IPEAJIOKEHHOr0 060pyIOBaHH s, 3alIUCEIBATH XOI
OMbITa U GOPMYJIMPOBATE BEIBO/IBI;

BBINOJIHATE NPSMBIE HM3MEPEHHUsS PpACCTOSHMS, BPEMEHH, MacChl Tena,
00bEMa, CHIbI M TeMIEpaTypsl C HCIOIb30BAHUEM AHANOTOBHIX M
WH@POBBIX,  HPUGOPOB, | 3ANKMCHIBATH IIOKA3AHHS  MPHOOPOB ¢ yllé'm
3a/JaHHOM a0CONIOTHOM MOrPEIIHOCTH U3MEPEHHMIA;

NPOBOJUTH MCCIIEJOBAHNE 3aBUCHMOCTH ONHOM (PM3UYECKOM BETUUMHBI OT
JpYrod ¢ HCIONB30BAHMEM NpPAMBIX H3MEPEHHH (3aBHCHMOCTH IIyTH
PaBHOMEPHO ABHIKYILETOCs Tejla OT BpEMEHH JIBUXKEHUS Telia, CHIIBI TPEHHs
CKOJIBXEHHsl OT Beca Tesla, KauyecTBa 0OpabOTKHM MOBEpXHOCTEH Ten |
HE3aBHCUMOCTH CHJIBI TPEHHs OT IUIOMIAAH COIPHKOCHOBEHHUS TeJl, CHIIBI
YIPYTOCTH OT Y/UIMHEHMs NPYXXUHBI, BRITAJKUBAIOLIEH CUIBI OT 00BEMa
MIOTPYXXEHHON YaCTH TeNla U OT IUIOTHOCTH JXUIKOCTH, €€ HEe3aBUCUMOCTH
OT ILUIOTHOCTH TeJia, OT INIyOKHBI, Ha KOTOPYIO TOrPYKEHO TeJO, YCIOBHH
TIUIaBaHHUs TeJ, yCJIIOBUH PaBHOBECHs pbl4ara M GJIOKOB), y4acTBOBAaTh B




TUIAHMPOBAHWK  y4eOHOrO  HMcClefoBaHus, CcOGHMparTh YCTaHOBKY H
BBITIONIHATE H3MEPEHMs, Clelys MpeIIOKEHHOMY IaHy, (HKCHpOBaTh
PE3YNBTATBI MOJy9CHHOH 3aBUCHMOCTH (M3MYECKHX BEIMYMH B BHJE
NPEANOKEHHBIX Ta0NUL W rpadMKoB, AENaTh BEIBOIEI IIO pesyJbTaTam
HCCIIEIOBAHMS;

[IPOBOMTE KOCBEHHBIE H3MEPEHHsS (DHU3UYECKMX BEIMYHMH (mnoTHOCTH
BEILIECTBA H/IKOCTH U TBEPJIOTO Tella, CUJIa TPEHUS CKOJBKEHNUS, JaBICHHE
BO3MyXa, BBITAIKWBAIOLIAS CHUJa, JAEHCTBYIONas Ha NOrpy>x€HHOE B
KUAKOCTE = TeNO, KOIQOUIMEHT MONE3HOro  JeHcTBHS HPOCTBIX
MEXaHU3MOB), Clefys NpeaIoKeHHOM HHCTPYKIMM: NPH BHINOJHEHUA
H3MEPEHHH COOMpATh SKCIEPHMEHTANBHYIO YCTAHOBKY M- BBIYHCIISTh
3Ha4Y€HHEe HCKOMOH BETHYMHEI;

COOJIFOAATh NpaBUiIa TEXHUKH Ge30MacHOCTH 1pu pabote ¢ NabopaTopHBM +

obopynoBaHueMm;

YKa3bIBaTh NPUHLUIIEI ACHCTBHSA NPHOOPOB M TEXHHYECKHX YCTPOMCTB:
BECBI, TEPMOMETp, AMHAMOMETP, COOGIIAOIIKECS COCY b, 6apomerp,
pbI4ar, oABMXKHBIN U HETTOABMXKHBIHN OJI0K, HaKIOHHAas IUIOCKOCTB;
XapaKTCpu30BaTh TMPUHLMIbLL  JNEHCTBHS  H3y4eHHbIX npubopoB u
TEXHUYECKHX YCTPOMCTB C OMOPOH Ha MX ONMCAHHS (B ToM wumcre:
TIOAIIAIIHUKY, — YCTPOHCTBO — BOAONPOBOAR, T'MAPABIHYECKHI] npecc,
MaHOMETp, BBICOTOMED, TIOPLIHEBO Hacoc, apeoMerp), UCTIONIB3YS 3HAHUS
O CBOMCTBax (PU3MYECKUX SIBICHHH U HEOOXOIHMEIE dusuyeckue 3aKoHbI 1
3aKOHOMEPHOCTH;

NpPUBOMUTE  NPUMEPhl  (HAXOAWTH  WHPOPMALMIO O IpUMepax)
[PaKTHYEeCKOro HMCIONb30BaHMA (H3MYECKHUX 3HAHMI B MOBCETHEBHOM
KH3HH 1J1s obecrieveHus: 6e30MacHOCTH NpH obpaliesyy ¢ npubopamMu u
TEXHUYCCKHMH YCTPOHCTBAMM, COXPAHEHHS 3J0POBBS M COBITIONEHHS HOpM
9KOJIOrHY4eCcKoro noBe/IeHUs B OKpysKarowei cpeje;

OCYIIECTBIATE OTOOP HCTOYHHKOB MH(POPMALMH B Wnreprere B
COOTBETCTBHH C 3a/JaHHBIM [TOMCKOBBIM 3allPOCOM, Ha OCHOBE HMEIOLIMXCS
3HAHUH M [yTéM CpaBHEHMS pA3IMYHBIX HCTOYHUKOB BBIJIEIATH
MH(DOpPMALIHIO, KOTOpasi SBISETCS NPOTHBOPEYHUBON HIH MOXKET OBITH
HEJIOCTOBEPHOI;

HCITOJIB30BATh NPH BBINOJIHEHUH Y4eOHBIX 3aaHUil Hay4YHO-IIOMYJISPHYIO
JIUTEPaTypy (pU3UYECKOrO COLEPIKAHHS, CIIPABOYHBIE MaTepHallbl, peCypchl
cetu HHTepHeT, BiajeTh mnpuEMamu KOHCIIEKTHPOBaHHUS TEKCTa,
npeobpasoBanus HHPOPMALMK U3 ONHOM 3HAKOBOM CHCTEMEL B JAPYIyio;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHE NMHUCHMEHHEBIE K YCTHBIE COOOILEHHUsS Ha
OCHOBE 2—3 HCTOYHHKOB MH(OPMAIMH DUIUYECKOTO COJiepXKaHusl, B TOM



4HUCIIe IMyOIHYHO JeaTh KpaTKUe COOOLIEH s O pe3ysbTaTax NIpOeKTOB WU
Y4eOHBIX HCCIIEIOBaHHUM, DM 3TOM I'PAMOTHO HCIIONB30BATE H3yYEeHHBIH
NOHATHMHBIA anmapat Kypca (QH3MKH, COIIPOBOXKJIATh BBICTYILJIEHUE
[Ipe3eHTAalhEH;

* MpPH BBHINOJHEHHH Y4YEOHBIX INPOEKTOB M MCCIIENOBaHMIA pacnpenensTh
O0A3aHHOCTH B IPyINIle B COOTBETCTBHH C NOCTABICHHEIMMN 3a/layaMu,
CACAUTE 32 BBINOJIHEHMEM IUIaHA MEHCTBHM, aleKBaTHO OMEHMBATH
COOCTBEHHBIN BKJIAL B  JEATEINLHOCTD Tpynnbl,  BhICTPAHBaTh
KOMMYHHMKaTHBHOE B3aUMO/IEHCTBHE, YIUTEIBAS MHEHHE OKPYIKAIOMIHX.

K xonuy o6yueHns B 8 kiacce npegMeTHsie pe3ynbTaThl Ha 6a30BOM ypOBHE

AOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTE Y 06YYAIOIMXCS YMEHHiL:

¢ HCHOJIB30BaTh NOHATHA: Macca M pasMephl MOJIEKYJI, TEIUIOBOE IBMIKCHUE
aTOMOB ¥ MOJICKYJI, arpEraTHbIe COCTOSIHUS BEIECTBA, KPHCTALIHYECKHE U
aMOp(Hble TeNa, HACHILIEHHBI W HEHACHIICHHBIH rnap, BIaXHOCTh
BO3Zyxa, TeMIlepaTypa, BHYTPEHHSSi OSHEPIHs, TEIUIOBOM JBHrarels,
JIEMEHTAPHBIH JIIEKTPUYECKHH 3apsij, JIEKTPHIECKOE IIOJE, IPOBOHUKH
H TUSJICKTPHUKH, TIOCTOSIHHBIH 3JIEKTPUYECKHI TOK, MATHUTHOE TIOJIE;

* pasnMyaTth SABICHHS (TEIUIOBOE PACIUMPEHHE U CIKATHE, TeIionepeaaya,
TEIUIOBOE paBHOBECHE, CMaYMBaHWE, KallWJLISIPHBIE SBICHHS, HCTIAPEHHE,
KOHZCHCals, IUIaBlI€HHe, KpUCTauM3anus (OTBepieBaHue), KUTIEHHE,
TeIuIonepenada (TeronpoBogHOCTD, KOHBEKIIHS, U3IIyYeHue),
SNICKTPH3ALMA TeJl, B3aMMOJICHCTBHE 3apA/IOB, NEHCTBHA 3/IEKTPUYECKOrO
TOKa, KOpPOTKOE 3aMBIKaHHe, B3aMMOJEHCTBHE MAarHUTOB, HelCTBHE
MAarHiTHOrO MOJIs Ha POBOJHUK C TOKOM, 3JIEKTPOMArHUTHAS WHIYKIIHAS)
0 ONHCAaHUIO HX XapaKkTepHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
AEMOHCTPUPYIOLIMX JaHHOE (PH3UIECKOE SBJICHHE;

® Ppacro3HaBaTh IMPOSBICHHE M3YYEHHBIX (H3UYECKHX SBJICHHH B
OKpYXaiolleM MHpe, B TOM 4YHCIe (U3MYECKHE SBIECHHS B NPHUPOE:
OBEPXHOCTHOE® HATSKEHME M KalWUISIPHBIE SIBICHHS B IIPUPOJE,
KpUCTa/LIbl B nipupone, wusinydenue ConHla, 3aMep3aHde BOJOSMOB,
Mopckue 6pu3bl, 06pa3oBaHKe POCHI, TyMaHa, HHesl, CHera, SJIEKTPUYECKHE
SBIICHUS B aTMOC(Epe, 3IEKTPHIECTBO JKMBBIX OPraHH3MOB, MArHHTHOE
nose 3emiu, Apeiid noTFoCoB, Poslb MATHUTHOT'O OIS JUTS JKH3HH Ha 3emue,
TIOJIIPHOE  CHSIHWE, [PM 3TOM MEPEBOJUTH MNPAaKTHYECKYIO 3a7ady B
y4eOHyI0, BBIIENISTh CyLIECTBEHHbBIE CBOMCTBA (mpu3HaKu) (usHuecKux
SIBJICHUH;

* ONMCHIBATH M3yYEHHBIE CBOKMCTBA Teil U (PU3MYECKHE SBICHHUS, UCTIONB3YS
(usnyecKkue BenUUMHBI (TEMIEpaTypa, BHYTPEHHIS 9HEPrus, KOIUYECTBO
TEIUIOTBI, y[eibHAas TEMJIOEMKOCTh BEIIECTBA, YyJelbHAs TEIUIoTa



[IIaBJIeHHUS, yNejibHas TeIUIoTa MapooOpa3oBaHus, yAenbHas TEmjIoTa
CropaHusi TOIUIMBA, KO()(QHULHUEHT TIOJE3HOro NeHCTBUS TeILIOBOM
MAalIMHEI, OTHOCHTE IBHAS BIXXHOCTD BO3/lyXa, JIeKTPHYECKHUIl 3apsi, CHia
TOKa, ONEKTPUYECKOE HANPSIKEHHE, CONPOTHBIEHWE IIPOBOIHUKAE,
YACNBHOE CONPOTHBIECHKE BElleCTBa, paboTa H MOIIHOCTH 3NEKTPHYECKOro
TOKa), TpH ONHMCAHWH [PABUIBHO TPAKTOBATH duamuecknit  cMbicn
HCIIONB3YeMBIX BETMYHH, 0003HAYEHUS U €IMHULIEI (PH3UIECKUX BETHIMH,
HaxoauTh (OPMyIbl, CBSA3BIBAIOIINE NAHHYI (QHUIMUECKYIO BEJIMYMHY C
APYTMMH BEJIMYMHAMH, CTPOUTH Ipa(UKHA H3YYEHHBIX 3aBHCHUMOCTE
(pu3HIECKUX BEIHYHH;

XapaKkTepu30BaTh CBOMCTBA Tell, (U3UYECKHE SBIEHHS M IPOLECCH,
HCTIONB3YSl OCHOBHBIC MOJIOXKEHHS MOJIEKYISAPHO-KHHETHYECKOH TeopHH
CTPOCHHsl BEIIECTBA, NPHHLKII CYNEPIO3HLUKA MOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHHS 3apsi/ia, 3akoH OMa JUIsl y4acTKa LelH, 3aK0H
Jbxoyns—JleHua, 3aKoH COXpaHEHUs! SHEPTHH, TIPH STOM JaBaTh CIIOBECHYIO
(popMyTHpPOBKY 3aKOHA M 3aNMCHIBATH €0 MATEMATHIECKO® BEIpaXKCHHE;
OOBACHATH (U3MYECKHE NPOLECCH M CBOMCTBA TEN, B TOM YHCIE H B
KOHTEKCTe CUTyallHil [IPaKTHKOOPHEHTHPOBAHHOTO XapaKTepa: BBISBIISTH
NPUYMHHOCIICICTBEHHbIE CBA3H, CTPOMTH OOBICHEHHE U3 1—2 JIOrHYecKux
IIAroB ¢ ONOPOH Ha  1-2 W3y4eHHBIX CBOHCTBA (DHIUYECKHX ABICHHMI,
(u3MIeCKHX 3aKOHOB MIIM 3aKOHOMEPHOCTEH;

pewars pac4€THble 3aJa4d B 2-3 NeHCTBHS, MCHONB3YS 3aKOHBI W
(opmynbl, cea3bBaOIMe (U3MYECKME BENMYMHBI: HA OCHOBE AHAIM3A
YCJIOBHA 3a/lauM 3allMChIBATH KPATKOE YCIIOBHE, BBIABIATH HEJOCTATOK
AQHHBIX JUI pPELICHWs 3aja4yd, BHIOMPaTh 3aKOHBI W  (DOPMYJIBL,
HeOOXo/uMblE Ul €€ pelleHHs, NPOBOIMTH DPACYSTH U CpaBHHUBATh
TOJTyYEHHOE 3HAYCHHE (PU3NYECKON BEJTMYUHBI C H3BECTHBIMH JAHHBIMHU;
pacmosHaBaTh MpPOOJIEMBI, KOTOPBIE MOXHO PpEIIMTh IIPH [IOMOIIH
(DHU3UYECKUX METOJOB, MCIIOJB3Ysl ONMCAHHE HMCCIIEAOBAHUS, BBUIEISATH
NpOBEPSEMOE  NPEATONOKEHHE, OLEHMBATh IPaBHIBHOCTh MOPSAKA
NPOBECHUS UCCIIEIOBAHUS, IENIaTh BHIBOIEI;

NPOBOJUTE ONBITBI 1O HAOMIOAEHMIO (U3MYECKUX SBJICHMM WM
(U3HYECKHX CBOMCTB Te (KanmuJUIsIpHBIE SBIICHHS, 3aBHCHMOCTD JaBJICHHUS
BO3/lyXa OT ero 06béMa, TeMnepaTypsl, CKOPOCTH MPOLECCa OCTHIBAHHS M
HarpeBaHus NpH M3IyYEHHH OT LBeTa H3Mydalomel (moromaomei)
TNIOBEPXHOCTH, CKOPOCTh MCTIapEHHs: BOIBI OT TEMIEPAaTyPHl JKHUAKOCTH ¥
Iomani e€ TMOBEPXHOCTH, DJIIEKTPH3ALMs Tel U  B3aUMOJEHCTBUE
ONIEKTPUYECKUX  3aps/iOB, B3aMMOJIEHCTBHE IIOCTOSIHHBIX MAarHHTOB,
BU3yaln3allisl MAarHUTHBIX II0JIed IIOCTOSHHBIX MAarHUTOB, AEHCTBHS



MarHMTHOro IMOJisi HA MPOBOJHHK C TOKOM, CBOMCTBA 3JIEKTPOMATHMTA,
CBOMCTBA DJIEKTPOJABUIaTels] [OCTOSHHOTO TOKA): cbopuynnponau
IpOBEpsieMbIe MPEAINOJIOKEH)S, COOMPaTh YCTAHOBKY U3 MPEIOKEHHOrO
o6opyi0BaH¥usl, OMKCHIBATE X071 ONbITa ¥ (OPMYIUPOBATH BHIBOIBI;
BBITNIOJTHATE IIPAMBIE U3MEPEHHUS TeMIIEPATyPhl, OTHOCHTEIBHOM BIAXHOCTH
BO3/lyXa, CHJIBI TOKA, HANpPsIXKEHUS C HCIOJIB30BAHHEM AHAJIOTNOBBIX
npubOpoOB M JaTYMKOB (PU3HYECKUX BEIUYMH, CPABHUBATH DPE3YJIBTATHI
M3MEPEHHI ¢ Y4ETOM 3a/JaHHOM abCONMIOTHOM NMOrPELIHOCTH;

IIPOBOJMTH MCCIIEZIOBAHUE 3aBUCUMOCTH OHOM (PU3MUYECKOM BEJTMYMHBL OT
APYroOd ¢ HCHO/IB30BaHMEM TIPSAMBIX HM3MEpeHHH  (3aBHCHMOCTh
CONPOTHBJICHUA IIPOBOJHMKA OT €ro [JIMHBI, IUIOMANH IIONEPEYHOro
CEYEHHs M yAEIBbHOrO COIPOTHBIICHUS BEILlECTBA MPOBOAHMKA, CHIIBI TOKA,
MAYWIEro Yepe3 INPOBOJAHMK, OT HANPSKEHWs HA TPOBOJHMKE,
HCCIIEIOBAHME IIOC/IEZIOBATENBHOIO W IApaUIeJIbHOTO  COCAMHEHUMN
NPOBOJHUKOB): IUIAHMPOBaTh MCCJIEAOBaHHE, COOMpaTh YCTAHOBKY H
BBINIOJIHATE H3MEpEHHMsl, Clefys NpeNnoKeHHOMY IulaHy, (UKCHPOBATH
pesyJIbTaThl NOIYYSHHOW 3aBUCUMOCTH B B TaOIMIl 1 r'patpnxoa, nenartb
BBIBO/IbI 10 pe3yJibTaTaM MCCiieI0BaHus;

NPOBOJIUTH KOCBEHHELIE H3MEpeHHs (HU3NYeCKHX BeluduH (yAensHas
TEIUIOEMKOCTh  BEILECTBa, CONMPOTHBIIEHHE IPOBOAHHKA, pabora wu
MOLIHOCTh 3JIEKTPHYECKOr0 TOKa): IUIAHUPOBATh W3MEpEeHHs, COOHUpaTh
3KCIIEPUMEHTAJIbHYIO YCTAaHOBKY, CIeAys NpeIJIOKeHHON HHCTPYKIUH, U
BBIYUCIIATH 3HAYEHHE BEJIMYHHEI,

cobmoiaTh NMpaBUla TEXHUKH 0e30I1aCHOCTH NpH paboTe ¢ 1abopaTOpHEIM
obopynoBaHueM;

XapaKTepu30BaTh MPUHIMIBI JNEHCTBHS M3yYeHHBIX MNpPUOOpPOB U
TEXHUYECKHX YCTPOMCTB C ONOPOi Ha UX OMHUCAaHUA (B TOM YHCJIE: CHCTEMA
OTOILIEHHS IOMOB, TUTPOMETP, NapoBas TypOuHa, aMIIepMeTp, BOJILTMETP,
CUETYMK DJIEKTPUYECKOW DHEPIuH, 3JEKTPOOCBETUTENIbHBIE IPHOOPEI,
HarpeBaTelIbHble  3JIEKTPONpHOOpsl  (MpHUMEpBl),  BNIEKTPHYECKHE
NpeA0OXPaHUTENH, 3JIEKTPOMArHUT, 3J€KTPOABUIaTelb NOCTOSHHOIO TOKA),
UCIIOJNIb3Ysl 3HAHMS O CBOMCTBAX (M3UYECKHX SABICHUHN H HeoOXOoAWMBIe
(pHusHYecKre 3aKOHOMEPHOCTH; .
pacmo3HaBaTh IIPOCThIE TEXHWYECKHE YCTPOWCTBA K H H3MEpPHTEIbHBIE
nprOOPHI IO CXeMaM U CXeMaTHIHBIM PUCYHKaM (OKHIKOCTHBIN TEPMOMETP,
TEPMOC, IICHXPOMETp, T'MIPOMETp, [ABHUraTellb BHYTPEHHEIO CrOpaHwsd,
3JIEKTPOCKOII, PEOCTaT), COCTABJIATH CXEMBbl JJIEKTPUYECKHX Ienei ¢
MOCJIeOBAaTENILHBIM U NapaljielIbHBIM COEIMHEHUEM 3JIEMEHTOB, pasindas
yCJIOBHBIE 0003HAYEHUS JIEMEHTOB JIEKTPUUECKHUX LIeTIei;



* TNPUBOMUTE  MpUMEPhl  (HaXOMUTh HHGOPMAUMIO o© npHMepax)
[IPAKTHYECKOr0 HCIMOJIb30BAaHUA (PU3HYECKHX 3HAHUN B MIOBCETHEBHOIH
XH3HH 11 obecrieuenus Ge30nacHoCTH npu obpaienun ¢ npubopamu u
TEXHUIECKUMH yCTPOUCTBAMH, COXPAHEHHS 370POBBA H COBTIONEHHS HOpM
SKOJIOTHYECKOTO NOBE/ICHNs B OKPYXaKoIIel cpese;

* OCYWIECTBIAT MOMCK WH(pOPMALMH (U3HYECKOro COHEpXKaHUS B
WHTepHeTe, Ha OCHOBe HMeEIOMXCH 3HAHMI H IyTéM CpaBHEHUS
AOTIONHATEIBHBIX HCTOYHHKOB BBIIENATH HH(OPMALHIO, KOTOpas sBJISeTCs
IPOTHBOPEYUBON HITH MOXKET GBITH HEOCTOBEPHOIA;

® HCIOJIB30BATh IIPH BBINOJHEHHH Y4eOHBIX 3aaHHii HayYHO-TIONYJISPHYIO
JTATEPATYPy (PU3MIECKOrO ComepIKaHus, CIIpaBOYHBIE MaTePHAIbI, PECYPCHI
cetd HHTepHer, Buaxets npuémamu KOHCTIEKTHPOBaHUS = TEKCTa,
npeobpa3oBanms HHPOPMALMY U3 OHOMN 3HAKOBO CHCTEMBI B ADYTYIO} . T

* CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE W KPATKHE YCTHBIE c0obmenus, '
0000mas MHDOPMALMIO U3 HECKONBKHX HCTOYHHKOR busmaeckoro
CONEPXKAHH, B TOM YHCIIE TyGIMYHO NPECTARIATE PE3yTbTATE ITPOEKTHOM
HWJIH HCCIIeI0BATENBCKON [€STENBHOCTH, IPH 3TOM IPAMOTHO HCIIOIB30BATE
M3YYCHHBIH MOHATHMHHBIA anmapat Kypca (H3HKH, COMpPOBOXIATSH
BBICTYIUICHHE Npe3eHTalHeix;

® TpH BBIIOJIHEHHH Y4YEOHBIX IPOEKTOB M HCCIIENOBAHHMI bu3mgeckux
TIPOLECCOB  pacrpenenaTh O0OS3aHHOCTH B TIpyNNle B COOTBETCTBHH o
TIOCTAaBICHHBIMH 33/1a4aMH, CICUTH 32 BHIIOJHEHHEM IUIaHA NeHCTBHH 1
KOPPEKTHpOBATE €r0, aNeKBATHO OLEHMBATh COGCTBEHHEIA BKIax B
HACATECIIBHOCTD I'PYIIIIBI, BBICTpauBaTh KOMMYHHKATHBHOE BB&HMO)IeﬁCTBHe,
TPOABIISis FOTOBHOCTH pa3pemaTs KOHMIMKTEL,

K xoniy o6y4enus B 9 xiacce IpEMETHbIE pe3ybTaThl Ha 6a30BOM ypoBHe

AOJDKHBI OTPaXaTh CHOPMUPOBAHHOCTH Y 06y YarOHXCS YMEHHMiA:

¢ MCIONb30BATE IIOHATHS: CHCTeMa OTCYéTa, MaTepHasbHas TOYKa,
TPaeKTOpHs, OTHOCHTEJBHOCTh MEXaHHYECKOTO JBHIKEHHS, aepopmauus
(ympyras, nnacrudeckas), TPEHHE,  LIEHTPOCTPEMHUTENBHOE | YCKOPEHHE,
HEBECOMOCTb M NEPErpys3KH, LEHTP THKECTH, abCOMOTHO TBEPJZIOE TeNo,
LCHTp THKECTH TBEPLOTO Tella, PABHOBECHE, MEXAHMYECKHE KOIeOAHHS
BOJIHBI, 3BYK, HH(PA3BYK U y/IbTPa3ByK, S]I€KTPOMATHHTHELE BOJIHBI, LIIKaJIa
SIEKTPOMarHUTHBIX BOJIH, CBET, GIM3OPYKOCTH U JaJIbHO30PKOCTS,
CIIEKTPBI MCITyCKaHMS U IOIIOLIeHHs, albda, Geta- u raMMa-u3ydeHus,
M30TOIIbI, siIlepHast HEPreTHKA,

® PasIMvuath sABIEHMS (PaBHOMEPHOE M HEPaBHOMEPHOE NpsSIMOTHHENHOE
ABIKCHHUE, DaBHOYCKOPEHHOE IMpSAMONMHEHHOE BIKEHHE, CBOGOLHOE
TIaJileHAe TeIl, paBHOMEPHOE JBIXKEHHE 110 OKPY)KHOCTH, B3aUMOJIeiCTBYE




TeJl, peaKTHBHOE NBUXKEHHE, KONeOaTeNbHOE NBHIKCHHE (3atyxaromme u
BBIHYXK/ICHHBIE KOJIeOaHMs), pe30HaHC, BOIHOBOE ABUXEHHE, OTpaXkeHue
3BYKa, NPAMONHMHEHHOE pPaCIpPOCTpaHEHHE, OTPaKEHHe W IIpeIOMIIeHUEe
CBETa, I0JIHO® BHYTPEHHEe OTpaXKeHHe CBETa, pasioeHH e Gemnoro ceera B
CHEKTP M CIOXEHHe CHEKTPAIbHBIX IIBETOB, JMCTIEPCHS  CBeTa,
CCTCCTBEHHAs pajMOaKTHBHOCTh, BO3HMKHOBEHHE IHHEHYATOro CreKTpa
M3JIy9€HHS) 110 OMMUCAHHUIO HX XapaKTePHbIX CBOKCTB H Ha OCHOBE OITHITOB,
ACMOHCTPHUPYIOIIHX NaHHOE (PU3UYECKOE ABIIEHMUE,

PacllO3HaBaTh  IPOSBIEHHE H3YYEHHBIX (DHIMUECKHX ABIICHUI B
OKpYXalomeM MHUpe (B TOM 4uCie (U3HYECKHe SBICHHS B IpUpoe:
TIPHITIBBL ¥ OTJIMBEI, IBHXKeHHE TiaHeT CoNHEeqHOM CHCTEMBI, pEaKTHBHOE
ABIKCHHE OKMBBIX OpraHH3MOB, BOCIpHSITHE 3BYKOB )KMBOTHEIMH,

SEMIICTPACEHHUE, CeHCMUYECKHE BOJIHBI, UyHamH, 3XO, uUBEeTa  TeN, ..
ONTHYIECKHE SBJICHHS B NPHUpPOJE, GHONOrHYecKoe JeWCTBHE BHIAHMOTO,

YJABTpaHONETOBOrO M PEHTTCHOBCKOIO  M3IyYeHHMH, eCTeCTBEeHHEI]
PalHOAKTHUBHBIA ()OH, KOCMHYeCKHe Jy4H, pPajiOAaKTHBHOE H3JIy4YECHHE
NIPUPOIHBIX MHHEpAJIOB, aeHCTBUE PailiOaKTHUBHBIX M3Iy4YeHHH Ha
OpraHHM3M 4ejloBeKa), IPH 3TOM IepeBOAHTEH NPaKTHYECKYIO 3a7ady B
Y4eOHYIO, BBINEISTH CylieCTBEeHHbIE CBONHCTBA (npusHaku) ¢usmyeckux
SIBJIICHUI;

ONUCHIBATE M3y4EHHbIE CBOWCTBA TeN M (hU3MYecKue SIBIICHUS], UCTIONB3Ys
¢usndeckne BemHUHHEI (cpenHsis ¥ MrHOBeHHas CKOpOCTh TeJla IpH
HEPaBHOMEPHOM BUXEHHH, YCKOpEHHe, NIEpEMEILICHIe, IIyTh, YIJOBas
CKOPOCTh, Cula TPEHHs, CHJIa YNpPYrOCTH, CHa TS)KECTH, YCKOpEeHHe
CBOGOZHOrO maneHws, Bec Tela, MMIyIbC Tena, = MMITYJIBC CHIIBL,
MEXaHHYeCKas pabOTa ¥ MOLIHOCTb, IOTEHIHAILHAS SHEprus Teja,
TIOAHATOrO Hal MOBEPXHOCTHIO 3EMJTH, MOTEHIHATLHAS SHEprus CKaToi
IIPYXWHEI, KAHETHYECKas SHEPIus, NOIHAS MEXaHHIeCKas SHEpPrHs, Nepuo
M 4acToTa KojebaHmii, HiuHA BONHSI, TPOMKOCTE 3ByKa M BHICOTa TOHA,
CKOPOCTb CBETa, IIOKa3aTesb MpPeNOMIEHHS Cpelbl), NPH OMHCAHMH
[IPaBUJIBHO TpPaKTOBaTh (DHU3MYECKHM CMBICI HCIMIONIB3yeMbIX BEJIHYMH,
0003HaYeHUS M eqUHHUIBI (QU3NYECKUX BENTUYMH, HAXOIUTH bopmysl,
CBASBIBAIOIME NAHHYIO (M3MYECKYIO BETHYMHY C APYTHMH BETHYMHAMH,
CTPOHUTE IpadMKi U3y4EHHBIX 3aBUCHMOCTEi] (usmueckux BemuunH;
XapaKkTepU30BaTh CBOWCTBA Tell, (H3MYECKHE SBICHHS H IIPOLIECCHI,
UCTIONBb3ysl 3aKOH COXPAHEHHS SHEPTHH, 3aKOH BCEMHPHOIO TATOTEHHS,
TIPHHIMI - CYNEPHO3MLMKA CHJI, NPHHUMII OTHOCHTENbHOCTH I anues,
3aKoHbl HbloToHa, 3akoH coxpanenus MMITyJIbCa, 3aKOHBI OTPAXEHHS U
TIPEJIOMIICHHS CBETa, 3aKOHBI COXPAHEHHUs 3apSI0BOrO K MacCOBOT'0 YHCE
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TIpA ANCPHBIX peaKuMsX, IPU 3TOM [AaBath CIIOBECHYIO (hOPMYIHPOBKY
34KOHa M 3aIMCBIBATE €I0 MATEMATHYECKOE BEIDAXXEHHE;

OOBICHATE (u3HUecKue TIPOLECChl ¥ CBOWCTBA Tell, B TOM YHClie M B
KOHTEKCTe CHUTyalUuH NPaKTHKOOPHEHTHPOBAHHOIO XapakTepa: BBISBIATE
NpHIUHHO-CIIEACTBEHHEBIE CBA3H, CTPOUTH OOBSCHEHHE U3 2—3 JIOTHYECKUX
IaroB ¢ omopoi Ha 2-3 W3y4YeHHBIX CBONCTBA usmyeckux SABJICHHH,
usMIeckux 3aKoHOB HiTH 3aKOHOMEPHOCTE}!;

PeIIaTh pacyETHbIE 3a/1a4H (OnMUparoImecs Ha CHCTeMy u3 2-3 ypaBHeHwuif),
HCTIONB3yst 3aKOHBI M (HOPMYJIBI, CBA3BIBAIONIHE (usuyeckue BenuuuHLL Ha
OCHOBE aHa/IM3a YCJIOBHS 3a1a9H 3aIMCHIBATE KpaTKoe yCIIOBHE, BhISBIISTE
HEZ0CTaIOMmKE MK U30BITOYHbIE NaHHEIE, BBIOMpPATh 3aKOHEI U (hopmynsi,
HEOOXOMUMBIE Ui  pemeHus, [POBOAMTE pacY€Thl W OLEHHBATE
PEATUCTHIHOCTD IIOJYYEHHOrO 3HAYEeHHs (usryeckoit BenuunHEL; _
Pacrio3HaBaTh INpOONEMBI, KOTOpBIE MOXHO PEUINTh NpPH NOMOIIH
$usHyeckux Mmetonos, UCTONIB3ysl ONMHMCAHHE WCCIIeAOBAHMS, BBLIEIISTS
[IPOBEPSAEMOE  MPENIIONOKEHHE, OLEHHBATE NPaBHIIBHOCTE  TIOpSIKa
MIPOBEACHUS  HCCIENOBAaHHS, JeJaTh BBIBOJIBI, MHTEPIPETHPOBATSH
PE3yJIbTaTBl HAOJIOCHHUIA U OTIBITOB;

MPOBOAUTE  ONBITHI [0 HaGIIONEHHMIO  (hH3HUECKHX SIBIICHHH MM
(usmyeckux cBoicTB Ten (M3y4eHHe BTOpOro 3akoma Herorona, 3akona
COXPaHCHHS SHEPIWH, 3aBHCHMOCTH IEpHONA KOJe6amuii NPY>XHUHHOIO
MAATHHKA OT MacChl Ipy3a U HKECTKOCTH IPYXHHEI U HE3aBHCHMOCTH OT
aMILTHTY Ibl MaJIbIX KosleGaHuii, npsMourelinoe pacupocTpaHeHHe cBera,
PasiioxeHue Genoro ceera B cnektp, H3YHCHHE) CBOUCTB H300paNkeHus B
TLIOCKOM  3€pKajie M CBOMCTB H306paxeHus npeaMera B cobuparomieii
JIuH3e, HAOMONEHHE CIUIOMHBIX M JIHHeH4aThIX CIIEKTPOB H3JTy4EHHUs);
CaMOCTOATENIBHO ~ COGMpPaTh  YCTaHOBKY w3 u30BITOYHOrO  HaGopa
000py10BaHMSI, OUCHIBATE X0/ OIIBITA K €ro pe3ynbTaThl, (HPOPMYITHPOBATE
BBIBOJIBI;

TMPOBOTUTE TIPH HEOOXOAMMOCTH CEpHIO MPAMBIX M3MEpEeHHUH, onpeenss
CpeaHee 3HavYeHHEe U3MepSeMOli BeIUYHHE] (doxycHoe paccrosaue
cobuparomeii uH3bI), 06OCHOBBIBATE BEIOOp cmocoGa  m3MepeHus
(u3MepuTensHOrO npubopa);

TMPOBOZUTE  MCCIIENIOBAHHE 3aBHCHMOCTEH (hH3MUECKHX BEJIMYHH ¢
HCIIOI30BaHMEM NPSMBIX H3MEPEeHHH (3aBUCHMOCTD IlyTH OT BPEMEHH IIPU
PaBHOYCKOPDEHHOM IBIDKEHHM 6e3 HayaasHOH CKOpOCTH, mepuoaa
KOIeOaHM MaTeMaTHYeCKOro MasTHHKA OT JJIAHBI HHUTH, 3aBHCHUMOCTH
YIla OTPRKCHHA CBETa OT yria MajeHHs H yria OpeJIOMJIEHHS OT yria
NajeHus): = IUIAHUPOBAaTH HCCIIEI0BaHKe, | CAMOCTOATENHHO COGHpATH

e



YCTaHOBKY, (uKCHpoBaTs PE3yneTaThl  MoMy4YeHHOH 3aBUCHMOCTH
busnuecknx Bemuuny B BUJe Tabuui u rpauKoB, nenarts BBIBOJIBI 10
Pe3yibTaTam uccienoBanmus;

NPOBOJAUTE KOCBEHHBIE M3MEPEHUS (HM3UYECKHX BeTHuuE (cpenuss
CKOPOCTh M yCKOpPEHHE Tena IIPH PaBHOYCKOPEHHOM ABUXCHUH, YCKOpeHHe
CBOGOJHOIO NajeHus, MECTKOCTE TPYXUHBL, Kod(dUIEEHT TpeHus

CHla cobuparomiedl  mun3BL PalMOAaKTHBHEIH  (om): TUIaHUPOBATh
H3MepeHus, cobupars 9KCIIEPUMEHTAIBHYIO YCTaHOBKY W BBINOJIHATE
U3MCPEHHUS, CIIeNys NpemIoKeHHOl MHCTPYKUMH, BBIYHCIATH 3HAYEHHe
BEJIMIMHEI U aHATTM3UPOBATE MOy ICHHbIE Pe3YNBTaThI ¢ YYETOM 3aKaHHOM
TIOTPEIIHOCTH U3MepeHHii;

COOIONaTE NpaBuia TexHuKY 6esonacHocTH npu pabore ¢ naGopaTopubm
obopynoBanueMm;

PasinyaTh OCHOBHBIE NpPU3HAKH M3YHCHHBIX (DM3HYECKUX Momeneii:
MaTépuaibHas To4ka, abCOTIOTHO TBEPAOE TENO, TOYEHHBIH HCTOYHMK
CBETa, JIy4, TOHKasl JIMH3a, TTaHETapHast MOZENb aTOMa, HyKJIOHHAs MoJiens
aTOMHOTO sifipa;

XapaKTepu3oBaTh MNPHHUMIBL  NeHCTBHS M3YYEHHBIX mNpHGOPOB u
TEXHUYECKHX yCTPOHCTB (¢ Omopoil Ha mx onmucaHusi (B TOM ymcie:
CIHZOMETp, NaTYMKK  IIONOKEHHS, PACCTOAHMSA M ycKopeHHs, pakera,
9XOJIOT, OYKH, IEPHCKOII, oroannapar, - onruueckue CBETOBOJBI,
CIIEKTPOCKOI, JI03UMeTp, KaMepa Bunbcona), wucnomesys smamus o
CBOHCTBaX (uM3MYeCKHMX sBIeHMH u HEoOXOonuMBIe  (hu3MYeckue
3aKOHOMEPHOCTH;

HCIIOIb30BATh CXEMBI M CXEMATHYHEIE PHCYHKH H3YYEHHBIX TEXHHYECKHX
YCTPOMCTB, U3MEPUTENBHBIX NPUOOPOB H TEXHOIOrHYECKHX IPOLECCOB IpH
PCIICHUH  y4eOHO-NpaKkTHYeCKUX 3amad, ONTHYECKHE CXEeMBI JyIsi
NOCTPOCHHUS U300paXKeHHUI B MITOCKOM 3€pkaiie u cobuparoleit muse;
[PHBOZUTE  NpPUMEPHI  (HAXOHTH HHOpManMIo o IIpEMepax)
TPAKTHYECKOTO HCIIONB30BAHUS (PH3UYECKHX 3HaHUM B IIOBCENHEBHOM
XKU3HHU 171 obecniedeHus: 6e30macHOCTH IIpH obparueHny ¢ npubopamu u
TCXHUYCCKHMH YCTPOHCTBAMH, COXpaHEeHHs 3/10POBbS ¥ COOIIOCHHS HOPM
SKOJIOTHYIECKOrO MOBE/ICHHS B OKPYKAKOmeit cpene;

OCYWIECTBIATE IOMCK MH(OpMaUH ¢usmyeckoro ColepXaHus B
HHurepuere, camocrosrensuo dopMyHpy s HOHCKOBEI 3anpoc, HaXOOUThH
TIYTH OTpENeNeHUs JOCTOBEPHOCTH MOy YeHHOI HH(OpMaLMK Ha OCHOBe
HUMEIOILNXCsI 3HAHUM U OTIONHUTE ThHEIX UCTOYHHKOB;



JMTepatypy ¢usndeckoro COAepIxKaHus, CripaBOYHEIe MaTepHaibl, pecypchl
cetd HHutepmer, Bnaners npuéMamu KOHCIIEKTUpOBaHus TEeKCTa,
npeobpazoBanus HH(DOPMAIHK U3 ONHOM 3HAKOBOI CHCTEMBI B Ipyryio;
CO311aBaTh COOCTBEHHBIE IHCHMEHHbBIE YCTHBIE COOOILIEHHS HAa OCHOBe
HHQOPMALMM M3 HeCKONBKIX HCTOYHHUKOB (HU3HYECKOro ColiepxKaHus1,
IyGIM4HO npecTaBsTH PE3YJIbTaTEI IPOEKTHON WK HCCe0BaTeIbCKOH
ACATCNIBHOCTH, TIpH  3TOM 'PaMOTHO  HCTIONB30BATE H3yYeHHBIH
TIOHATHHHBIA anmapar H3yqaemoro pasnena Gusukm u COIIPOBOXK/1aTh
BBICTYI/ICHHE mpe3eHTalmeli ¢ y4€roM ocobennocreii ayIHTOPHH
CBEPCTHHKOB.
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