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PaGouast mporpamma 1o (u3uke Ha ypoBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs COCTABJICHA HAa OCHOBE
NOJIOKEHUH M TpeOOBaHWM K pe3ylbTaTaM OCBOCHMS Ha 0a30BOM YpOBHE OCHOBHOH 00pa3oBaTebHOM
IpOorpaMMbl, IpeACTaBIeHHbIX B (denepalbHOM TIOCYJApCTBEHHOM 00pa3oBaTeIbHOM CTaHAAPTE
ocHoBHOTrO 061mero oopazoBanus (PI'OC O00), a Taxxke ¢ yuérom [IpumepHOi TporpaMMbl BOCTIUTAHUS
u Konuenuun npenonaBanus ywyeOHoro mnpeamera «Pusuka» B 00pa30BaTeNbHBIX OpPraHU3ALUAX
Poccuiickoit @enepannu, peaqnu3yonmx OCHOBHbIE 0011e00pa3oBaTeIbHbIE IIPOTPAMMBI.
MNOSICHUTEJIBHAS 3AITUCKA

Copepxanne IlporpamMmbl HampaBieHO Ha (OpMHpOBaHHE €CTECTBEHHO-HAy4YHOH TIpaMOTHOCTU
yUaluxcs W OPTraHM3AlMI0 W3Y4eHUs (QU3NKH HA JEATEIhbHOCTHOW OCHOBE. B Hel ydHTHIBaroTCS
BO3MOXKHOCTH TipeameTa B peanusanuu TpeboBanuii ®I'OC OOO x miaHUPyeMbIM JIMYHOCTHBIM H
METarpeAMETHBIM pe3yJibTaTaM OOYYEHHMs, a TaKKe MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB HA YPOBHE OCHOBHOI'O OOIIET0 0Opa30BaHHUS.

B mporpamme ompenensrorcs OCHOBHBIE LENM H3Y4eHUS (U3MKA Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHus, IUIAHUPYEMbIE Pe3yJbTaThl OCBOEHUS Kypca (DU3MKHU: JIMYHOCTHBIC, METaIlpelIMEeTHBIE,
npeaMeTHbIe (Ha 6a30BOM ypOBHE).

[IporpamMma ycTaHaBnuBaeT pacipeieieHre yueOHOro mMarepuana mno rojgaMm odydenus (1o Kiaccam),
npejiaraeT IMocCJe0BAaTEIbHOCTh HM3YyYEHUS TEM, OCHOBAHHYIO Ha JIOTMKE pPa3BUTHUSL IPEAMETHOIO
collep’kaHusl U y4€Te BO3PACTHBIX OCOOCHHOCTEH ydaluxcs, a TakKe TeMaTH4eCKOe IJIaHHUPOBAHUE C
YKa3aHWEM KOJIMYECTBA YaCOB HA U3YYEHHUE Ka)KJIOM TEMBI.

[IporpamMmma MOeT OBITh MCHOJB30BaHA YUUTEISIMH KaK OCHOBA JUIS COCTaBJICHHS CBOMX pabOdHMX
nporpamm. [lpu pa3paborke paboueilt mporpaMmbl B TEMAaTHYECKOM IUIAHUPOBAHUM JIOJDKHBI OBITh
YUTEHbl BO3MOKHOCTH HCHOJb30BAaHUSL JJIEKTPOHHBIX (LH(PPOBBIX) 00pa3oBaTeNbHBIX PECYPCOB,
SABJISIFOIIUXCS  YICOHO-METOAMYECKUMU MaTeprayiaMu (MyJIbTUMEAUINHBIE MPOTPaMMBbl, 3JIEKTPOHHBIC
yu4eOHUKU U 33JJaYHUKH, HIEKTPOHHbIE OMOIMOTEKH, BUPTYalIbHbIE JJa0OPATOPUH, UTPOBBIE MPOTPAMMBIL,
KOJUICKIIMU HU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), PECAUTU3YIONINX AuaakTHUYeckue Bo3MOKHOCTH KT,
coJiep>kaHue KOTOPBIX COOTBETCTBYET 3aKOHOATENILCTBY 00 00pa30BaHUU.

PaGoyass mnporpaMma HE CKOBBIBA€T TBOPUECKYI) WMHHUIIMATUBY YUYUTEIEH W TPEIOCTABISET
BO3MOXXHOCTH JUIsl peali3alliid PA3JIUYHBIX METOJAUYECKUX IMOAXOJ0B K MPENoJaBaHUI0 (DU3HKHU TPU
YCIIOBUU COXPaHEHUs 00s3aTeIbHOM YacTU COJIEpP KaHUs Kypca.

OBIIAS XAPAKTEPUCTUKA YYEBHOT'O ITPEJIMETA «®U3UKA»

Kypc ¢usuku — cucremooOpa3yromuii sl €CTECTBEHHO-HAYYHBIX yUEOHBIX MPEIMETOB, MOCKOJIBKY
du3NYecKue 3aKOHBI JIEKAT B OCHOBE MPOIECCOB W SIBJICHHH, W3y4aeMbIX XHUMHEH, OUOJIOTHEH,
acTpoHoMued u Qusudeckoi reorpadueit. dusznka — 3TO MPEAMET, KOTOPHIH HE TOIBKO BHOCHT
OCHOBHOM BKJIaJ] B €CTECTBEHHO-HAYUHYIO KapTUHY MUpPA, HO U MPEOCTABIISET Hauboee siCHbIe 00pas3iibl
NPUMEHEHUS HAay4yHOrO0 MeEToj/la TO3HaHWs, T. €. crnocoba MOMydeHHUs JOCTOBEPHBIX 3HAHUU O MHpE.
Haxonern, ¢pusuka — 3T0 mpeameT, KOTOPBIA HApALy C JIPYTMMU €CTECTBEHHO-HAYUYHBIMU TpPEIMETaMu
JOJKeH J1aTh IIKOJIbHUKAM TMpeACTaBlieHHne 00 YBJIEKATEIbHOCTH HAYYHOTO HCCIENIOBAHUS U PAJOCTH
CaMOCTOATEJIBHOTO OTKPBITUS HOBOTO 3HAHUA.

OpnHa ¥3 TNaBHBIX 3a/1a4 (QU3NYEcKOoro oOpa3oBaHUs B CTPYKType 00IIero oOpa3oBaHUS COCTOUT B
(GbOpMHUPOBAaHUM E€CTECTBEHHO-HAYYHONM T'PAMOTHOCTH M MHTEpeca K HayKe Yy OCHOBHOM MaccChl
oOyJaronuxcsi, KOTOpbIe B JajbHeieM OyayT 3aHIThl B CAMBIX pa3HOOOpa3HBIX cdepax AesTENbHOCTH.
Ho He mMeHee BakHOM 3amadeii SBISETCS BBISBICHUE M IOJATOTOBKA TAJaHTIMBEIX MOJOJIBIX JIFOACH I
MPOJIOHKEHHST 00pa3oBaHus U JaibHEHIIeld mpodhecCHOHATBHOM NeSTEIEHOCTH B 00JIACTH €CTECTBEHHO-
Hay4YHBIX MCCJIEAOBAaHWM M CO3JaHUHM HOBBIX TEXHOJOTH. COrlacHO MPUHATOMY B MEXIYHAPOJIHOM
coo01mecTBe onpeeneHuto, «EcTecTBeHHO-HAayYHast TPAMOTHOCTb - 3TO CIIOCOOHOCTD YEJIOBEKA 3aHUMATh
AKTHBHYIO TPXKIAHCKYIO TIO3WIUIO TI0 OOIIECTBEHHO 3HAYMMBIM BOIPOCAM, CBS3aHHBIM C
€CTECTBEHHBIMM HAyKaMH, U €r0 TOTOBHOCTb MHTEPECOBATHCA €CTECTBEHHO-HAYYHBIMU HlesaMu. HayduHo
TPAMOTHBI YEJIOBEK CTPEMHUTCA Y4YacTBOBAaTb B apryMEHTHPOBAHHOM OOCYKIEHWUU MpoOIIeM,
OTHOCSIIIUXCS K €CTECTBEHHBIM HayKaM U TEXHOJIOTUSAM, 4YTO TpeOyeT OT HEero CJleayouux
KOMIIETCHTHOCTECH:

—HAaY4YHO OOBSICHSATH SIBJICHHUS,
—OIICHUBaTh W TIOHMMAaTh OCOOCHHOCTH HAy4YHOTO HWCCIICIOBAaHUS, —HMHTEPIPETUPOBATh JTaHHBIE U



UCTIONIb30BaTh HAyYHBIE JOKA3aTeIbCTBA IS TIOJTyICHHUS BHIBOJIOB.»
Wzyuenne ¢u3uku crnocoOHO BHECTH pelIAoMMi BKIaA B (OPMUPOBAHHME €CTECTBEHHO-HAyYHOU
TPAaMOTHOCTH O0YJaroIUXCs.

HEJIA U3YUEHUSA YYEBHOI'O IIPEIMETA «®U3UKA»

Henn wn3yyenus ¢U3MKM Ha ypOBHE OCHOBHOTO 00miero oOpas3oBaHusi ompezeneHsl B KoHmenuuu
npenoAaBaHus ydyeOHoro mpenmera «@Pusumka» B 00pa3oBaTENbHBIX oOpraHuzanusax Poccuiickoi
Denepaiuy, peaTu3yoIMX OCHOBHBIE 00IIe00pa3oBaTelbHbIE MPOrPaAMMBI, YTBEP)KIEHHON pelieHueM
Komnernn MunucrepctBa npocsenieHust Poccuiickoit deneparuu, npotokos ot 3 aexadps 2019 r. Ne
[1K-4BH.

Henu nzyuenust pusuku:

—TIpuoOpeTeHne UHTepeca U CTPEMIICHUS 00YJarOIIMXCsl K HAYYHOMY H3YyUEHUIO MPUPOIbI, PA3BUTHE UX

MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

—pa3BUTHE MpPEACTABICHUN O HAYYHOM METOJIe MO3HaHUS U (HOPMHUpPOBAHHE HCCIIEIOBATEIBCKOTO

OTHOLIEHHUSI K OKPYXKAIOLIUM SIBICHUSM;

—(opMupoBaHue HAYYHOIO MHPOBO33PEHHS KaK pe3ysibTaTa M3yueHHUs OCHOB CTPOCHHS MaTepuu U

(byHIaMEHTABHBIX 3aKOHOB (PH3UKH;

—(opMupoBaHue MpeICTaBICHUNA O POIN GUMKU JIJIS1 Pa3BUTHS APYTUX €CTECTBEHHBIX HAyK, TEXHUKH U

TEXHOJIOTHIA;

—pa3BUTHE TPEICTABICHUNH O BO3MOXKHBIX cdepax Oyaymied mnpodecCHOHaTbHOM AedaTeIbHOCTH,

CBSI3aHHOM C (PM3UKOMH, IOATOTOBKA K JlajbHEIIIEMy 00YUEHHIO B 3TOM HallpaBICHUH.

JlocTuxkeHne 3TUX 1eleld Ha YPOBHE OCHOBHOI'O 00IIero o0pa3oBaHUsS OOECIEUMBAETCS PEIICHHUEM
CIENYIOINX 3a/1ay:

—TpuoOpeTeHne 3HaHWM O JUCKPETHOM CTPOCHHHM BEIIeCTBA, O MEXaHHUYECKHX, TEIJIOBBIX,

ANEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

—TpuoOpeTeHne YMEHUN OMNHUCHIBaTh U OOBACHATH (PU3MUYECKHE SIBICHHUA C HCIOIb30BAHHEM

MOJTYYECHHBIX 3HAHUIA;

—OCBOCHHE METOJIOB PELICHUS MPOCTEUIINX PACUETHBIX 3a]]a4 C UCIOJIb30BaHUEM (U3UUECKUX MOJEIEeH,

TBOPYECKUX U NMPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

—pa3BUTHE yMEHUU HAOIIOJaTh MPHUPOAHBIC SBICHUS M BBIIOIHATH OMBITHI, JTA0OpAaTOPHBIE PAOOTHI U

AKCIIEPUMEHTAIbHbIE UCCIIEOBAHUS C UCIIOJIB30BAaHUEM U3MEPUTEIBHBIX PUOOPOB;

—OCBOEHHE NMPUEMOB paboThl ¢ MHPOpMaLUell (U3NIECKOro COAEp)KaHus, BKJIOYas HHPOPMALUIO O

COBPEMEHHBIX JOCTHKCHUAX (QU3MKH; aHAJIN3 U KPUTUYECKOE OLIEHUBaHNE UH(OpMaLINH;
—3HAaKOMCTBO co cepamMu mNpodecCHOHATBHON JEATENbHOCTH, CBSI3aHHBIMH C  (U3UKOW, U

COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMHU Ha JOCTHKEHUSAX (PU3NUECKON HAYKH.

MECTO YYEBHOI'O IIPEIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBrn ¢ ®I'OC OO0 ¢usuka siBrseTcs 00s3aTeNbHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO
obmiero obpazoBanus. [lanHas mporpamma npeaycMarpuBaeT u3ydeHue Gu3nKd Ha 0a30BOM ypOBHE B
00Béme 238 u 3a Tpu roAa oOy4yeHus Mo 2 4 B HeJenio B 7 U 8 Kilaccax M Mo 3 4 B Heneno B 9 kiacce. B
TEMaTUYECKOM IUIAHUPOBAHUU JIJIsi 7 U § KIJIACCOB MPEIOJIaracTcsi pe3epB BPEMEHH, KOTOPHIN YUUTEIh
MO>KET UCTOJIb30BaTh MO0 CBOEMY YCMOTPEHHIO, a B 9 Kilacce — MOBTOPUTETHHO-0000IIAIOITIIT MOAYJTb.

COILEPKAHUE YYEBHOI'O ITPEJIMETA «®U3UKA»

7 knace
Pasznen 1. ®usuka u e€ pojib B IO3HAHMHU OKPY/KAKOIIET0 MUpa
®usnka — Hayka o mpupone. Ssmenms mpupoasi (MC'). dusuueckue SBICHHS: MEXaHHUECKHE,

TEIJIOBBIE, ANEKTPUIECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckue BenUuuHBL. M3mepenue ¢uznyeckux BenuuuH. Pusndeckue npubopsl. [lorpemrHocTs
U3MepeHnii. MexxayHapoaHas CUCTEMA €IHMHMII.
Kak ¢usuka u Jpyrue ecTecTBEHHblE HAyKHM H3Y4YalOT HpUpoJy. EcTecTBeHHO-Hay4HBIH METOX
MO3HAHUS: HaOJO/IEeHNE, TOCTAaHOBKAa HAy4YHOTO BOIIPOCA, BBIIBM)KEHHWE THUIOTE3, SKCIEPUMEHT IO
IpOBEpPKE TUIOTE3, 00BsICHEHUE HabMogaeMoro sBieHus. Onucanue GU3NUYECKUX SIBICHUH ¢ MOMOIIbIO



MOJIEJIEH.
Hemoncmpayuu
1. MexaHnuyeckue, TEIIOBbIe, AIEKTPUUECKUE, MATHUTHBIE, CBETOBbIE SIBJICHUS.
2. ®usnueckue MpuOOPHI U MPOLEAYPa IPIMBIX U3MEPEHHI aHAIOTOBBIM M IU(PPOBBIM IPUOOPOM.

Jlabopamopnwvie pabomovt u onvimul
Omnpenernenue eHbl JeIeHUs KAl H3MEPUTEIBHOTO MpHOopa.

N3MepeHne paccTosiHUMA.

N3mepenue 06bEMa KUIKOCTH U TBEPAOTO Tea.

Omnpenenenue pa3MepoB MalbIX TE.
W3mepenue temiiepaTypsl IpH MOMOIIH KUIKOCTHOTO TEPMOMETPA U AATYUKA TEMIIEPATYPHI.
IIpoBenenue wucciaenoBaHus MO IPOBEPKE TUIOTE3bI: AAIBHOCTH IOJIETA IIApHUKa, MYIIEHHOrO
TOPU30HTANILHO, TeM OO0JIbliIe, YeM OO0JIbIle BHICOTA MYCKA.

Pa3nes 2. [leppoHavyabHbIe CBeIeHUSI O CTPOEHHUH BellleCcTBa

CtpoeHue BeliecTBa: aTOMbl U MOJEKYNbI, WX pa3Mepbl. OMbITHL, 10Ka3bIBAIOLIUE JUCKPETHOE
CTpPOEHHE BELLECTBA.

JIBukenune yactuil BeuiectBa. CBsI3b CKOPOCTH JIBIDKEHHUS YacTUI[ C TeMIileparypoil. bpoyHoBckoe
nBIkeHue, muddysus. BzaumoeiicTBrue 4aCTUIl BEIIECTBA: IPUTHKECHUE U OTTAJIKUBAHHE.

ArperaTHble COCTOSHUSI BEIIECTBA: CTPOEHUE Ta30B, )KUIKOCTEH U TBEPABIX (KPUCTAIITUYECKHX) TEIL.
B3aumocBsI3p MexJy CBOWCTBaMHU BEIIECTB B pa3HbIX arperaTHbIX COCTOSIHMSIX M HMX aTOMHO-
MOJIEKYJISIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu

1. Habmronenue OpOyHOBCKOTO IBUKEHUSI.
2. Habmonenue muddysun.
3. Habmronenue siBieHuii, 00BbACHIIOMMXCS MPUTSHKEHUEM HIIM OTTAIKMBAHUEM YaCTHUI] BEIIECTBA.

Jlabopamopnwvie padbomovt u onvimul

1. Onenka AuaMeTpa aToMa METO/I0M PSJIOB (C UCHoNb30BaHueM (oTorpaduii).
2. OnbITHI 10 HAOIIOACHUIO TEIJIOBOTO PACHIUPEHUS Ta30B.
3. OnbITHI O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO TIPUTSKEHUS.

Pa3znen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl

Mexannueckoe ABmxeHue. PaBHomepHoe u HepaBHOMepHOe aBrkeHue. Ckopoctb. CpeqHsis CKOpoCTh
IIPU HEPAaBHOMEPHOM JBMKEHUH. Pacuér myTu u BpeMEeHU JIBUKEHUSI.

SBnenune wuHepuMU. 3aKOH WHEpUMU. B3aumonelcTBHE Ten Kak NPUYMHA H3MEHEHUS CKOPOCTH
JIBUKEHHs Tel. Macca kak Mepa MHepTHOcTH Tena. IlmoTHocTe BemecTBa. CBA3b IUIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B €TUHHIIE 00bEMA BEIIECTBA.

Cuna xak xapakTepucTHuka B3aumojeiicTBus Ten. Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
MOMOIIBI0 TUHAMOMETpa. SIBIeHHe TATOTeHHs M cuiia TsokecTH. Cuia TsDKeCTH Ha JIPYTHX IUIaHeTax
(MC). Bec tena. HeBecomocts. CiioxeHue Cuil, HallpaBJICHHBIX MO0 OJHOW TpsiMoil. PaBHonelicTBytomas
cuit. Cuiia Tpenus. TpeHue ckosibkeHus U TpeHue nokosi. Tpenue B npupoje u texuuke (MC).

Hemoncmpayuu
HabmtoneHne MexaHMYecKoro ABMKEHUS Tela.

H3mepeHune ckopocTy NPSIMOIMHENHOTO ABMXKEHHUS.

HaGnronenue siBleHUs] MHEPLIUU.

Habumonenre n3aMeHeHus: CKOpoCTH MPHU B3aUMOJIEHCTBUU TeJl.

CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEI.

CrnosxeHue cuil, HalpaBJIeHHBIX 110 OJJHON MPSIMOH.

ﬂaﬁopamopubte padomul u onvimol

1. Onpenenenre CKOPOCTH PaBHOMEPHOTO JBMKEHMS (IIapHKa B KMJIKOCTH, MOJIEIH AJIEKTPUUYECKOTO
ABTOMOOMJIS U T. 11.).

2. Onpenenenue cpeiHel CKOPOCTH CKOJIbKEHUs OpycKa WM [IapuKa 110 HaKJIOHHOM MJI0CKOCTH.

3. Omnpenenenne IIOTHOCTH TBEPAOTO TENA.

4. ONBITHI, AEMOHCTPUPYIOIIKE 3aBUCUMOCTh pacTsKeHUs (AegopMmaliii) Npy>KUHbl OT MPHIOKEHHON

oUW R

I o

! MC — »ieMeHTHI cofiepyKaHus, BKIIOYAIONINE MEKIPEMETHBIC CBSA3H,

KOTOpBIC HOPOOHEE PACKPHITHI B TEMATHICCKOM IIAHUPOBAHHUN.

2 31ech U alee MPHBOJMTCS PACIINPEHHBII TIepeucHb Ta6OPATOPHBIX PAGOT H OIBITOB, H3 KOTOPOIO YUHTEb JCNACT BHIGOP MO CBOEMY YCMOTPCHHUIO H C
y4ETOM CIIHCKa SKCIEPUMEHTATIbHBIX 3alaHUi, IpeaaraeMsix B pamkax OI'D no dusuke.



CHJIBL.
5. ONbITHI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTH CHUJIBI TPEHHSI CKOJBXKEHUS OT CHUJIbI JaBICHUS U
XapakKTepa COMPUKACAIOIINXCSI TOBEPXHOCTEM.

Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

JHasnenue. CriocoObl YMEHBIICHUS U yBeIWYCHUs naBlieHus. JaBieHue raza. 3aBUCUMOCTh J1aBJICHUS
raza ot o0béma, Temrneparypsl. [lepenaua gaBneHust TBEPABIMH TEIaMH, )KUIKOCTSAMHU U Ta3aMu. 3aKOH
[Tackans. IlHeBMaTHMueckue  MallWHBL. ~ 3aBUCUMOCTb  JaBIEHHUS  KHUJAKOCTH  OT  TIyOMHBI.
I'unpocratuueckuii napanokce. CooOmaromuecs cocyabl. [ uapaBainieckie MeEXaHU3MBbI.

AtMocdepa 3emnn u armochepHoe aaBineHue. [IpuunHBI CylecTBOBaHUS BO3AYIIHON 000J0YKU
3emumn. Onwit  Toppuuermu. M3mepenue armocdepHOro maBieHHS. 3aBUCHUMOCTh aTMoOc(epHOro
JIABJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! 11t u3mMepenus aTMOChepHOTro JaBICHHS.

JleiicTBHE KUAKOCTU U Ta3a Ha MOTPYKEHHOE B HUX TeJo. BeITankuBaromas (apxumMeioBa) cuiia. 3aKoH
Apxumena. [InaBanue ten. BosayxomnnaBaHue.

Hemoncmpayuu
3aBUCUMOCTbD JaBJICHUS I'a3a OT TEMIIEPATYPBHI.

[lepenaya naBiaeHuUs KUIKOCTHIO U Fa30M.
CooOmarommecs COCy/Ipl.
I'uppaBnmueckuil mpecc.
[IposiBnenue aecTBus aTMOCHEPHOTO JTABJICHHUS.
. 3aBUCHUMOCTH BBITAJIKHUBAIOIIEH CHIIBI OT 00BbEMA MOTPYKEHHOM YaCTH Tela U IUIOTHOCTHU KUAKOCTH.
. PaBeHCTBO BBITAJTKUBAIOLIEH CUJIbI BECY BHITCCHEHHOM KUJKOCTH.
. YcnoBue miaBaHMs TeN: IUIaBaHUE WJIM IOTPYKEHUE Tel B 3aBUCUMOCTH OT COOTHOLIEHHUS
IUIOTHOCTEW TE€Ja U KUJIKOCTH.
Jlabopamopuwvie pabomot u onvimul
1. ccnenoBanue 3aBUCUMOCTH Beca Tela B BOJE OT 00bEMa MOTPyKEHHOM B )KUIAKOCTh YaCTH TeJa.
2. OnpeneneHye BhITAKUBAIOLIEH CUJIbL, JEHCTBYIOLIEH Ha TEJIO, HOTPYKEHHOE B KUAKOCTb.
3. IIpoBepka HE3aBUCHMMOCTH BBITAIKHUBAIOIICH CHIIBI, IEMCTBYIOIIEH HA TEJIO B KUJIKOCTH, OT MacCChl
Tena.
4. OnbBITHI, JAEMOHCTPUPYIOIIME 3aBHCHUMOCTh BBITAJIKMBAIOIICH CHUJIbI, JCHCTBYIOIIEH Ha TEIO B
KHUJKOCTH, OT 00BEMA MOTPY>KEHHOM B KUIAKOCTh YaCTU TEJA U OT IUIOTHOCTHU KHUIKOCTH.
5. KoHcTpynpoBaHnue apeomeTpa Wi KOHCTPYHUPOBAHUE JIOJKHU U ONIPEIEIICHHE €€ IPY30II0AbEMHOCTH.

Pa3nes S. PaGoTa 1 MOIIHOCTB. JHEpPIus

Mexanunueckas padbota. MoIHOCTb.

[IpocTeie MexaHM3MBI: pblYar, OJOK, HAaKJIOHHas TIJIOCKOCTh. [IpaBuio paBHOBecHs phlyara.
[Ipumenenne mpaBuiia paBHOBecHsI pblyara K OJ0Ky. «3osioToe mpaBuio» MexaHuku. KIIJI mpoctbix
MexaHu3MoB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanunyeckas 3Heprus. KuHetmyeckas W NOTeHUMalbHas sHeprus. [IpeBpaiieHue OIHOroO BHUIA
MEXaHUYECKOM YHEPTUU B APYroi. 3aKOH COXpPAHEHUsI SHEPTUH B MEXAHHUKE.

Hemoncmpayuu

1. IIpuMepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnwvie pabomovt u onvimul

1. Onpenenenue pabOThl CHIIBI TPEHHUS TPU PABHOMEPHOM JABWKEHMHM Tella IO TOPU30HTAIbHOMN
ITOBEPXHOCTH.
2. HccnepoBanue ycnoBUi paBHOBECHUS phluara.
3. Nsmepenue KII/] HakIOHHON MITOCKOCTH.
4. W3yueHue 3aKOHA COXPAHEHUsI MEXaHUYECKON YHEPTUHu.
8 kuace
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Pasnen 6. TenuioBble siBJIeHUS

OcHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO-KNHETUYECKON TEOpUU CTPOEHUs BellecTBa. Macca U pa3Mepsl
aTOMOB MW MOIJICKYIIL. OHLITBI, MOATBCPKAAIOIIUE OCHOBHBIC ITOJIOXKCHUSA MOHeKYJISIpHO-KHHeTI/ILIeCKOfI
TEOpUH.

Mopnenu TBEpAOrO, KHUIKOrO U ra3o00pa3HOro cocTosiHui BemiecTBa. Kpucramimueckue U aMmopHbie
tesna. OOBsICHEHHE CBOMCTB ra3oB, JKUAKOCTEH M TBEPIBIX TeT HAa OCHOBE IMOJIOKEHUH MOJEKYISPHO-



KMHETH4eCKOM Teopuu. CMauyMBaHNE U KaWUIPHBIE SIBICHUS. TemIoBoe pacliupeHue U CkaThe.

Temnepatypa. CBsi3b TEMIIEpATyphbl CO CKOPOCTBIO TEIIOBOT'O IBUYKEHUS YaCTHULL.

Buytpennss sHeprusi. CrocoObl M3MEHEHHs] BHYTPEHHEW HSHEpPruM: TeIulonepenaya M COBEpILICHUE
paboTel. Buael Teronepenaun: TEMIONPOBOJHOCTh, KOHBEKIMS, U3IYyYEHHUE.

KonnuecTBo TemnoTel. YaenbHas TEMJIOEMKOCTh BellecTBa. TermmooOMeH U TEIIOBOE paBHOBECHE.
YpaBHEHHE TEIJIOBOTO OanaHca.

[InaBneHue © OTBEpJIEBAHME KPUCTAUIMYECKUX BELIECTB. YJIeJdbHAas TEIUIOTA IUIABJICHHUS.
[TapoobpazoBanue u kouaencanusa. Vcnapeane (MC). Kunenue. YaenpHas TErioTa mapooOpa3oBaHHUs.
3aBUCHUMOCTh TEMIIEpaTyphl KUIIEHUS OT aTMOC(EPHOTO JaBiieHus. BiakHOCTh BO3IyXa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[punnunsr pabotel TeruoBeix asurateneii. KIIJ| TemmoBoro asuratens. TemsoBble IBUTATENH U
3amuTa okpykaromiei cpeast (MC).

3aKOH COXpaHEHMsI U IIPEBPALIEHMS] SHEPTUHU B TeIUIOBbIX npoueccax (MC).

Hemoncmpayuu
Habmronenne 6poyHOBCKOTO JIBHIKEHUSI.

Hab6mronenue nuddysun.
Habumonenune siBneHui cMaurBaHUs U KalWUISIPHBIX SBJICHUM.
Habmtoienue TemnoBoro paciuvpeHus Ted.
V3MeHeHne naBIeHHs ra3a MpH N3MEHEHHH 00BhEMa 1 HarpEeBAaHUH MITH OXJIAXKICHUH.
[IpaBuna n3mMepeHus TeMiepaTypsl.
Buae! renonepenaun.
OxJnaxJieHue Ipu COBEPLIEHUN PaOOTHI.
. HarpeBanue npu coBepiieHuu padOThl BHEIIHUMU CHJIaMHU.
10 CpaBHeHHE TETUIOEMKOCTEN Pa3IMYHBIX BEILIECTB.
11. HabnroieHue KuneHusl.
12. HabmroieHue MOCTOSIHCTBA TEMIIEPATYPhI PU TUIaBICHUH.
13. Mopenu TeIIoBbIX JBUTATEIIEH.
Jlabopamopuwvie pabomot u onvimul
OmnbITH IO OOHAPYKEHHIO JEHCTBUS CHIT MOJIEKYIISIPHOTO TIPUTSHKEHUSI.
OMBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnpIThI 10 HAOIIOEHUIO TETJIOBOTO PACILIMPEHUSI Ta30B, )KUKOCTEN U TBEPABIX TEl.
Onpenenenue 1aBiaeHNs BO3AyXa B OalsIOHE MINPHILIA.
OnbIThI, IEMOHCTPUPYIOLIME 3aBUCHUMOCTh JIABJICHMS BO3AyXa OT €ro oO0bEéMa M HAarpeBaHMs WIH
OXJIAKICHUS.
6. [IpoBepka TruUnoTe3bl JUHEHHONW 3aBUCHMOCTH JUIMHBI CTOJIOMKA HUAKOCTH B TEPMOMETPUUECKOU
TpyOKe OT TeMIepaTyphbl.
7. HabmioieHne W3MEHEHUsT BHYTPEHHEH SHEpruu Tena B pe3yjbTaTe Telioneperaud U padoThl
BHEIIHUX CHUII.
8. MccrnenoBanue sBJIeHUs TEIJIOOOMEHA MPU CMEIIMBAHUN XOJIO0JHON U TOpsiueld BOJBI.
9. OnpeneneHrne KOMUYECTBA TEIUIOTHI, IOJYYEHHOrO BOJOW TpU TEIUIOOOMEHEe C HarpeThiM
METAIINYECKUM LIUITUHAPOM.
10.0mnpeneneHye yaeabHOU TEIOEMKOCTH BEILIECTBA.
11.UccnenoBanue npoiecca HCHapeHus.
12.0mnpeneneHre OTHOCUTENBHOM BIaKHOCTH BO3yXa.
13.0npeneneHue yeabHON TEIIOThI IUIABJICHUS JIbJa.

Pa3nes 7. JinekTpuyeckue H MATHUTHBIE SIBJICHUS

OnekTpuzanusa Teda. J[Ba poja 3JIEKTpUYECKUX 3apsaoB. BzauMonelcTBuE 3apsyKeHHBIX Tel. 3aKOH
KynoHna (3aBUCHMOCTb CHJIBI B3aUMOJEHCTBUS 3apsKEHHBIX TEJI OT BEJIWYMHBI 3aps0B M PACCTOSHHUS
MEXy TeJIaMH).

Onektpuueckoe mnoine. Hampspk€HHOCTh — anexTpuueckoro moias. IlpuHnun — cynepno3unun
JNEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu nsnekTpudeckux 3apsaoB. OJIEMEHTapHbIM dieKTpudeckuil 3apsa. CrpoeHue arToma.
[TpoBOAHMKY U TUAIEKTPUKU. 3aKOH COXPAHEHHUSI 3JIEKTPUUECKOTO 3apsiia.

DNEKTPUYECKUH TOK. Y CIOBHSI CyHIECTBOBAHUS DJIEKTPUUECKOIO TOKA. VICTOUHNKH MOCTOSIHHOTO TOKA.
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JleficTBUSI SNIEKTPUUYECKOTO TOKA (TEMIOBOE, XUMUIECKOE, MATHUTHOE). DJIECKTPUUCCKUNA TOK B KUJIKOCTSIX
U razax.

Onektpuueckass nenb. Cuiia Toka. DjekTpudeckoe HampsikeHue. CONpOoTHUBICHUE MPOBOIHUKA.
VnenbHoe comnpoTuBieHUE BemiecTBa. 3akoH Oma jns ywyactka 1enu. [locnenoBarensHoe U
napajieJIbHOE COEJUHEHNE ITPOBOIHUKOB.

PabGota ¥ MOIIHOCTH 3JIEKTpHUYECKOro Toka. 3akoH Jlxoyms— JleHma. DnexTpuyeckue HeNu U
NOTPEOUTENH IEKTPUUECKOM 3Heprun B 0bITy. KopoTkoe 3ambikaHue.

[ToctrosHHbIE MaruuThl. B3anMoieicTBHE NOCTOSTHHBIX MAarHUTOB. MarauTHoe noje. MarauTHoe 1moJe
3eMuId M ero 3HaueHue i ku3HU Ha 3emiie. OnbIT Opcerena. MarHUTHOE MoJie 3JIEKTPUYECKOTO TOKA.
[IpuMeHeHre 3IEKTPOMAarHUTOB B TEXHHUKE. J[eMCTBME MAarHUTHOrO MOJS HA IPOBOJHUK C TOKOM.
DIIEKTPOABUTATEINb IOCTOSTHHOTO TOKA. Vcrosib30BaHUE 3JIEKTPOBUTATENICH B TEXHUUECKUX YCTPOMUCTBAX
Y Ha TPAHCIIOPTE.

Onbrtet @apazes. SBnenue anekTpoMarHuTHOM MHAYKIUHU. [IpaBmiio Jlenma. DnekTporeHeparop.
CnocoObl MOMYy4YeHUs SIEKTPUYECKOM SHEpPruu. ODJEKTPOCTAHIIMM Ha BO300HOBISEMBIX HMCTOYHHUKAX
SHEPTUH.

Hemoncmpayuu
DJneKkTpu3anus Ted.

JIBa poJia aEeKTpUYECKUX 3apsSA0B U B3aUMOJCHCTBUE 3apSyKEHHBIX TEll.
YCTpOoUCTBO U IEHCTBHE IIEKTPOCKOIIA.
DJIeKTpOCTaTUYECKAs UHIYKLIUS.
3aK0H COXpaHEHUs MEKTPUIECCKUX 3aPsII0B.
[IpoBOIHUKY U AUDIIEKTPUKHU.
MogenupoBaHue CUIOBBIX JTUHHUHI 3JIEKTPUUECKOTO MOJIS.
W cTOYHMKY TOCTOSIHHOTO TOKA.
. JleHicTBHS 3IIEKTPUYECKOTrO TOKA.
10. BHeKTquGCKI/H/I TOK B JKMJIKOCTH.
11.I"a30BbIi pa3ps.
12.I3mepeHue cuiibl TOKa aMIepMETPOM.
13.I3mepeHue 3J1eKTpUIeCcKOro HaMps>KeHUsI BOJIBTMETPOM.
14.Peocratr u Mara3uH COIPOTUBIICHUM.
15.B3auMoeicTBUE MOCTOSTHHBIX MarHUTOB.
16.MoaennpoBaHU€e HEBO3MOKHOCTHU Pa3eieHHs IOJ0COB MATHUTA.
17.MopaenupoBaHWe MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
18.0mbIT Dpcrena.
19.MaruuTHOE MoJjie TOKa. DIEKTPOMArHuT.
20./lelicTBHE MAarHUTHOTO TOJISI HA MPOBOAHUK C TOKOM.
21.27€KTPOIBUTATEh TOCTOSTHHOTO TOKA.
22.VccrnenoBaHue sIBICHUS 3JIEKTPOMAarHUTHOM MHIYKIIMH.
23.0mnbiTEI Dapanest.
24.3aBHCHUMOCTb HAMPABIICHUS] MHAYKIIMOHHOI'O TOKA OT YCIOBHUI €ro BO3HUKHOBEHUS.
25.971eKTporeHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopuvie pabomol u onvimul
OMnBITHI 110 HAOJIIOICHHUIO AJIEKTPHU3AIMN TET MHAYKIIMEH U MPU COMPUKOCHOBEHHH.
UccnepoBanue necTBUS AIEKTPUUECKOTO MOJIS HA TPOBOJIHUKHU U TUDJIEKTPUKH.
COopka u mpoBepKa pabOThI AIEKTPUIECCKON IETH MMOCTOSTHHOTO TOKA.
W3mepenne u peryaupoBaHue CUIIbI TOKA.
N3mepenne u peryaupoBaHue HAPsHDKCHMUS.
WccnepoBanue 3aBUCUMOCTH CUJIBI TOKA, UIIYILIETO YEPE3 PEIUCTOP, OT COMPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUS Ha PE3UCTOPE.
7. ONBITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH 3JEKTPUUYECKOTO COMPOTUBIICHUS] MPOBOJHUKA OT €ro
JUTHHBI, TUIOMIAN TIOTIEPEYHOTO CEUCHHS U MaTepHara.
8. [IpoBepka mpaBuia CI0KEHUS HAMIPSYKEHUN TTPH MOCIEA0BATEIbHOM COEIMHEHUU ABYX PE3UCTOPOB.
9. [IpoBepka mpaBuia sl CUITBI TOKA MPH NApAILIETFHOM COSIUHEHNUN PE3UCTOPOB.
10. OmpeneneHue pabOTHI AMEKTPUIECKOTO TOKA, HAYIIETO Yepe3 PE3UCTop.
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11. OmpeneneHUe MOIIHOCTH 2JIEKTPUYECKOT0 TOKA, BBIACIAEMON HA PE3UCTOPE.

12. HccrnenoBaHue 3aBUCHUMOCTHU CUJIBI TOKA, UAYLIETO YEPE3 JIAMIIOUKY, OT HAINIPSKEHUs HA HEU.

13. Omnpenenenue KIIJI narpeBatens.

14. HccrnenoBaHre MarHUTHOTO B3aUMOJECUCTBUS ITIOCTOSHHBIX MAarHUTOB.

15. M3yuyeHure MarHUTHOIO HOJIsI TOCTOSIHHBIX MarHUTOB MPU UX OObEIUHEHUH U Pa3/IeIECHUU.

16. HccrnenoBanue IEeHCTBHS DJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

17. OnsbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBl B3aMMOJECHCTBHUS KAaTyIIKW C TOKOM M MarHuTa OT
CWJIBI TOKA U HAIIPaBJICHUS TOKA B KaTYIIKE.

18. HM3yueHue neicTBUS MarHUTHOTO I0JIS HA IPOBOJHUK C TOKOM.

19. KoHcTpyupoBaHue u u3ydyeHue paboThl JJIEKTPOABUraTEs.

20. WM3mepenue KII/] 351eKTpoaBUTaTENIBHON YCTAHOBKH.

21. OnbITBl 1O HCCIECIOBAaHUIO SBJICHUS DJJICKTPOMAarHMUTHOM HWHAYKLHHU: HCCICIOBAHUE W3MEHEHUU
3HAYEHMs U HAIPABJICHUs] MHAYKIIMOHHOIO TOKA.

9 kaacc

Pa3nen 8. Mexanuyeckue siBJIeHUS

Mexannueckoe aBuwxkeHue. MarepuanpHag Touka. CucremMa orcuéra. OTHOCHTENBHOCTh
MEXaHUYECKOro ABMKECHUS. PaBHOMEpHOE NMPSAMOJIMHEHOE NBH>KeHUE. HepaBHOMEpHOE MPSIMOIMHEWHOE
nBukeHue. CpellHsAss © MTHOBEHHAsi CKOPOCTh TeJla P HEPABHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHOYCKOpeHHOE TpsiMOJTHHEHHOE JIBMKeHHE. CBoOOMHOE majgeHue. OnbITel [ anwes.

PaBHOMepHOE nBMKEeHHME MO OKpYXHOCTH. llepuox u udactora oOpamienus. JluHeitHas U yrioBas
cKkopocTH. LleHTpocTpeMHUTENIBHOE YCKOPEHHUE.

[Iepssiit 3akoH Herotona. Bropoii 3akon Hetorona. Tperuii 3akon Hetotona. Ilpunnun cynepnozunnu
CHIIL.

Cuia ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TpeHHUs! CKOJIbXEHUS, CHJIa TPEHUsS MTOKOs, APyTHe
BU/IbI TPEHUSI.

Cuna TSXKECTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpeHHe CBOOOAHOrO majieHus. JBukeHue mniaHer
Bokpyr Comnuua (MC). [lepBast kocMuueckasi CKOpocTb. HeBeCOMOCTh U ieperpy3KH.

PaBHoBecue MarepuanbHOl Touku. AOcomoTHO TBEpHOe Teno. PaBHOBecme TBEpPAOro Tema ¢
3aKpEIUIEHHOM OChIO BpalieHuss. MoMeHT cuibl. LIeHTp TsoxecTu.

Nmnynsc Tena. M3MeHenne umnyinbca. Mnynbe cuibl. 3aKOH COXpaHEHUs HUMITYJbca. PeakTUBHOE
newxenue (MC).

Mexannueckass pabota U MOUIHOCTh. PaboTa cull TSXKECTH, ympyroctd, TpeHus. CBsS3b SHEPTruu U
pabotsl. [loTeHnManbHast YHEPTUA Tea, MOIHATOTO HaJl TOBEPXHOCTHIO 3eMiid. [loTeHInampHas SHePTrus
cxatoil npyxuHsl. Kunetnueckass sHeprus. Teopema 0 KMHETHMUECKOW SHEPruM. 3aKOH COXpPAaHEHUS
MEXaHUYECKON YHEPTUU.

Hemoncmpayuu

1. HabmroneHne MeXaHU4eCcKOoro JBMKEHUSI Tela OTHOCUTENIBHO Pa3HbIX TE OTCUETA.

2. CpaBHEHUE TyTeW U TPACKTOPHUI JIBHXKEHHSI OJHOTO M TOTO K€ TEela OTHOCUTENIBHO Pa3HbIX Tel
OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHUs MPSMOIMHENHOTO IBUKEHUSI.
HccnenoBanue npu3HaKoB paBHOYCKOPEHHOTO JIBUKEHUS.

Habmroienue IBMKEHUS Tella o OKPYKHOCTH.

Halnronenne MexaHWYECKUX SIBJICHUH, MPOUCXOIANUMX B cucTeme orcuéra «Temexka» mpu e
PaBHOMEPHOM U YCKOPEHHOM JBHKEHHH OTHOCUTEIILHO KaOMHETa (PU3HUKH.

7. 3aBHCHMOCTb YCKOPEHUS Tella OT MAcChl TeJa U ICUCTBYIOLIEH HAa HETO CHIIBI.
8. HabOmroneHnue paBeHCTBa CUIT IIPH B3aUMOJICHCTBUU TEIl.

9. M3meHeHue Beca Tena Mpyu YCKOPEHHOM JIBUKEHUH.

10.[lepengava ummysnbca Ipy B3aUMOJEHCTBUM TET.

11. IIpeobpazoBanusi SHEPTUH NPU B3aUMOAEHCTBUHU Tell.

12. CoxpaHeHue UMITYJIbCa MPU HEYNPYTOM B3aUMOJECHCTBUU.

13. CoxpaHeHe UMITyJIbca IPU a0COIOTHO YIPYTOM B3aUMOIECHCTBHH.

14. HabmoieHue peakTUBHOTO JIBHKEHUS.
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15. CoxpaHeHUEe MEXaHUYECKON YHEPTUHU TIPH CBOOOJHOM I1aJICHUH.
16. CoxpaHeHuE MEXaHUYECKOM SHEPTUU PH JIBHXKEHUH TeJla M0 JEHCTBUEM MPYKUHBI.
Jlabopamopnwvie pabomot u onvimul
1. KoHCcTpynpoBaHHe TpakTa JUlsl pa3sroHa M AajJbHEHIIEr0 paBHOMEPHOIO JBMKEHHS IIApUKa WU
TEJICKKU.

2. OmpeneneHue CpeiHEW CKOPOCTH CKOJIBKEHHUS OpycKa WIM JIBUKEHHS IIapuKa 0 HAKJIOHHOU
IIJIOCKOCTH.

3. OmpeneneHne yCKOpEHUs Tejla IpU paBHOYCKOPEHHOM JIBUJKEHUU T10 HAKJIOHHOM IJIOCKOCTH.

4. WccnenoBanue 3aBUCHMOCTH IYTH OT BPEMEHHU MPH PaBHOYCKOPEHHOM JIBMXKEHUU 0e3 HauaibHOU
CKOPOCTH.

5. IlpoBepka THIOTE3BI: €CIM MpPHU PAaBHOYCKOPEHHOM [BM)KCHUM 0€3 Ha4YaJbHOHW CKOPOCTH IYTH
OTHOCSTCS KaK psAJl HEYETHBIX YHCEII, TO COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHU OJIMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUSI OT CUJIbI HOPMaJIbHOTO JaBJICHHUS.
Omnpenenenne korhdureHTa TPEHUS CKOJIbKEHUSI.

Onpenenenue KECTKOCTU NPY>KUHBI.
Omnpenenenne paboOThl CUJIBI TPEHUS NPU PABHOMEPHOM JABM)KEHHUM Tella [0 TOPU3OHTAIBHOM
MOBEPXHOCTH.
10. Onpenenenue pabOThl CHIIBI YIIPYTOCTH MPH MOABEME TPy3a C MCIOIb30BAaHHUEM HEMOABHXXKHOTO U
MOJBHYKHOTO OJIOKOB.

11. U3yueHue 3aKk0Ha COXpaHEHUsI SHEPTUH.

Pa3nesn 9. Mexannueckue Kojie0aHUsI M BOJIHBI

KonebatenbHoe nBuxenne. OCHOBHBIE XapaKTEPUCTHKH KOJeOaHWM: MEpUOJ, 4acToTa, aMIUIUTY.A.
MaremaTtuueckuii U IpyKMHHBIN MasTHUKH. [IpeBpalienue suepruu npu KojaedaTenbHOM ABHKEHUU.

3aryxaromue konebanus. BeinyxieHnblie kojaebanus. Pezonanc.

Mexannueckue BoHBL. CBOMCTBa MexaHM4eCKUX BOJH. [IpomonbpHbie U monepedyHbie BOJHBL. [[nuHa
BOJIHBI U CKOPOCTh €€ pacnpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPAOM TeJ€, CEUCMUUECKUE BOJIHBI
MC).

3Byk. [’ pomMKOCTb 3ByKa U BbicOTa TOHA. OTpaxkeHue 3ByKa. MIHPpa3ByK U yIbTpa3ByK.

Hemoncmpayuu
Habmonenue xonebanuii Tei moj 1eHCTBUEM CHIIbI TSYKECTH U CUIIBI YIIPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

HaOmnroeHue BBIHYX/IEHHBIX KoJeOaHHii U pe30HaHca.

PacnipocTpanenre npoAoiabHBIX U TONEPEYHbIX BOIH (Ha MOJIENH).
HaOGnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHI pe30HaHC.

Jlabopamopuvie padomol u onvimul

Omnpenenenre 4acToThl ¥ Mepuo/ia KouedaH!il MaTeMaTH4eCKOro MasiTHUKA.

Onpenenenne 4acTOThI ¥ IEPHOAA KoJleOaHUH MPYKUHHOTO MassTHUKA.

HccnenoBanue 3aBUCUMOCTH NepUoa KojJeOaHUH OJIBEIEHHOIO K HUTHU TPy3a OT JUTMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH TIEprUoia KoJeOaHU MPYKUHHOTO MasiTHHKA OT MaccChl Tpys3a.
[IpoBepka HE3aBUCHMOCTH MeproJia KosuedaHHil rpy3a, IOABEIEHHOIO K HUTH, OT Macchl rpysa.

OmnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh MEpHO/a KOJICOAHUN MPYKUHHOTO MAasTHUKA OT MAacChl
rpy3a ¥y *KECTKOCTHU IPYKUHBI.

7. N3Mepenue yckopeHHst CBOOOIHOTO MaIeHUsI.

Pa3zpnen 10. DnekTpoMarHuTHoOE 10J1€ M 3JIEKTPOMATHUTHbIE BOJIHbBI

DJEKTPOMAarHUTHOE MoJe. DNEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3eKTpOMAarHUTHhIX BoJH. [llkana
3JIEKTPOMArHUTHBIX BOJIH. Vcnonabp30BaHNe 371€KTPOMAarHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.

DnexTpoMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE cBOMCTBA CBETA.

Hemoncmpayuu

1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomol u onvimul

1. 3ydyeHue cBOMCTB 3J€KTPOMAarHUTHBIX BOJIH C IOMOIIbIO MOOMIIBHOTO TenedoHa.

Pa3nen 11. CBeToBbIe siBJICHUS
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JlyueBas monenb cBeta. Mcrounuku cera. [IpsMonmHelHOE pacnpoCTpaHEHHE CBeTa. 3aTMEHUS
Connua u Jlynsl. Otpaxenue cera. [lnockoe 3epkaiio. 3akoH OTpa’KeHUs CBETA.

[Ipenomnenue cBera. 3akoH TmpenomiieHUsT cBeTa. [lomHOe BHYTpEHHEE OTPaKEHUE CBETa.
Hcnonb30BaHne MOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHUYECKUX CBETOBOJAX.

Jlunza. Xox nyuedr B ymH3e. OnTHYeckas cuctema ¢oTtoarrmapara, MUKpockona u teieckona (MC).
I'na3 kak onrtuyeckas cucrema. ban3zopykocTs U JalbHO30PKOCTb.

Pasnosxenue 6enoro ceeta B ciekTp. OnbiTel HptoToHa. CrioXkKeHHe CrieKTpalbHbIX IIBETOB. Jucnepcus
CBETa.

Hemoncmpayuu
. [IpsMonuHelHOe pacpOCTPAHEHUE CBETA.

. OTpaxeHnue cpera.
. Ilonyuenue uzoOpaskeHU# B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
. IIpenominenue caera.
. OnTuueckuii CBETOBO/I.
. Xox mydeii B coOuparoei JInH3e.
. Xo Jiy4yel B paccerBaroIeH JIUH3E.
. Ilomydenue n300pakeHuil ¢ TOMOIIBIO JINH3.
. Ilpunnun geictBus oToarnmnapara, MUKPOCKOIIA U TEIECKOMA.
10. Mopes rinasa.
11. Pa3nosxeHnue 6enoro cBeTa B CIICKTP.
12. ITomydenue Gesoro cBeTa MpH CI0KEHUU CBETA Pa3HBIX IIBETOB.
Jlabopamopuuvie pabomot u onvimul
1. UccnenoBanue 3aBUCUMOCTH YIJla OTPa)KE€HUs CBETOBOTO JIy4ya OT yIJia MaJeHHUsL.
2. M3ydeHune xapakTepuCTUK H300pakeHus peIMeTa B INIOCKOM 3epKalie.
3. UccrnenoBanue 3aBUCUMOCTU yIijla INPENIOMJIEHHsI CBETOBOTO Jiydya OT YIJla IaJCHHUS Ha TpaHuLe
«BO3AYX—CTEKIIO».
[Toryuenue n300pakeHHIA ¢ TIOMOIIBIO COOMPAIOIIEH JIMH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSIHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TUH3HI.
OnbITHI O Pa3JI0KEHUIO OEJI0r0o CBETa B CIIEKTP.
. ONBITHI IO BOCIPUATHIO [[BETA MPEIMETOB MIPH UX HAOTIOJCHUH Yepe3 LIBETOBbIE (PUIBTPHI.

Pa3nen 12. KBanTtoBble siBJIeHUs

OmnsiTel Pezepdopaa u manerapHas monenb atoMa. Monens atoma bopa. Mcnyckanue u nornoiieHue
cBera aroMoM. KBaHTHI. JIMHENYaThIE CIEKTPHI.

PagunoaktuBHOCTE. Anba-, 6eTa- u ramma-u3nydenus. CTpoeHue aToMHoro sapa. Hykinonnas Mmozaens
aTOMHOTrO sapa. M30Tonsl.

PannoaktuBHbie npeBpanieHus. [leproa nonypacnana aTOMHBIX g1€p.

Snepuble peakiuu. 3aKOHBI COXPAHEHUs 3apsAI0BOTO M MAacCCOBOTO UYWCEN. DHEPTUsi CBSI3M aTOMHBIX
anep. CBA3b Maccel M d)HepruM. Peakunu cuHTtesa u aenenus anep. Mcerounuku sHeprun CosnHua u 3B€371
(MC).

Snepnas sHepreruka. /leificTBus paguoakTUBHBIX M3Ty4eHUH Ha kuBble opranu3msl (MC).

Hemoncmpayuu
CHexTpbl U3Iy4€HHS U TOTJIOLIEHUS.

CrnexTpbl pa3aMyHbIX T'a30B.

CnexTp Boaopo/a.

Habmroienue TpekoB B kamepe BunbcoHa.

Pabora cuérurka HOHU3UPYIOIUX U3TYYESHUH.

Perucrpanus uznydeHus NpupoJHbIX MUHEPAJIOB U MPOJAYKTOB.

Jlabopamopuvie pabomol u onvimul

1. HaGmroieHue CrijIoMIHBIX U TMHEHYaThIX CIIEKTPOB U3TyYEHUS.

2. HccnenoBanue TPEKOB: M3MEPEHHE YHEPTUN YACTHILIBI [0 TOPMO3HOMY IyTH (110 poTorpadusim).

3. U3mepenue pagnoakTuBHOTrO (hoHa.

IToBTOpHTENBLHO-0000 AN MOLYTb

[ToBTOpHUTENEHO-0000IIAOIIMIT  MOMYJIb TpPEIHA3HAYEH JJIsi CHUCTeMaTu3aluu W 0000IIeHHS
IPEMETHOTO COJEP)KAaHUsI M OIBITAa JACATENbHOCTH, MPUOOPETEHHOrO NpU H3YYEHHH BCEro Kypca
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¢u3ukm, a Takke A MOATOTOBKM K (OCHOBHOMY TOCYZAapCTBEHHOMY OJK3aMEHy IO (QH3HKE IS
00y4aromuxcsi, BBIOPABIINX 3TOT YUEOHBIH MpeaMeT.

[Ipn M3y4eHnn TaHHOTO MOYJISl PEATU3YIOTCSl M CHCTEMAaTH3UPYIOTCS BHIBI ACATEILHOCTH, HA OCHOBE
KOTOPBIX 00ECIeYnBaeTCsl AOCTIKEHHE MPEJAMETHBIX M METAlpeJMETHBIX IUIAHUPYEMBIX Pe3yJIbTaToB
oOyuenusi, (OpMHPYETCS €CTECTBEHHO-HAay4YHas TIPAMOTHOCTb: OCBOCHHE HAy4YHBIX METOJOB
UCCIICIOBAaHMS SIBJICHUH MPUPOJBI U TEXHUKH, OBJIAJCHHE YMEHHSIMU OOBACHATH (PU3NUECKHUE SIBICHHUS,
HPUMEHSS TTOJTydeHHBIC 3HAHUS, PEIaTh 3a/1a4H, B TOM YHCJIe Ka4YeCTBEHHBIC U DKCIIEPUMEHTAIIBHBIC.

[IpuHIMOHATBHO JEATETBLHOCTHBI XapakTep MaHHOTO paslelia peaju3yercss 3a CY€T TOro, 4ro
ydarecs: BHIIOIHAIOT 3aJaHNs, B KOTOPBIX UM IIPEIaracTcs:

" Ha OCHOBE IOJyYCHHBIX 3HAHUI PACIO3HABATh W HAYYHO OOBACHATH (pU3MUECKUE SBICHUS B
OKpY’Karollel Npupoe U MOBCEAHEBHOM KHU3HH;

"  JCHONB30BaTh HAay4yHbIE METOJbI HCCICAOBAaHMSA (U3MUYECKUX SIBICHUH, B TOM YHCIE IS
MPOBEPKH THITOTE3 U MOIYYEHUS TEOPETHUECKUX BBIBOJIOB;

* OOBSCHATH HAy4YHbIE OCHOBBI HamOoOJee BAKHBIX JOCTHIKEHHH COBPEMEHHBIX TEXHOJOTHH,
HarpuMep, MPaKTHUYECKOT0 UCIOIb30BAHUS PA3IUYHBIX UCTOYHUKOB SHEPTHH HAa OCHOBE 3aKOHA
NpEBpAIIEHNS U COXPAHEHUS BCEX N3BECTHBIX BUJIOB SHEPIHU.

Kaxnmas w3 TeM maHHOro paszgena BKIIOYAET JKCIEPUMEHTAIBHOE HCCIeA0BaHHe 0000IIA0NIIero
xapakrepa. Pasnen 3aBepuraeTcs NpOBEACHUEM JUMArHOCTHYECKOM M OLEHOYHOW paboThl 3a Kypc
OCHOBHOM IIKOJIBL.

IIVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUA
YYEBHOI'O IIPEIMETA «®U3UKA»
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUAA

I/I3y‘{eHI/IC yqe6Horo npeamMeTa «DPu3zuka» Ha YpPOBHE OCHOBHOI'O O6H.[€FO O6pa3OBaHI/IH JOJIZKHO
o0ecIeynBaTh JOCTHIKCHHUC CJICAYIOIIUX JIMYHOCTHBIX, MCTAIPECAMCTHBIX )51 MNpEAMCTHBIX
O6paSOBaTeJ'IBHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbHI
Ilampuomuueckoe éocnumanue:

—IIpOsIBJICHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSHUIO POCCUICKON (PM3NYECKOI HayKH;

—IIEHHOCTHOE OTHOIIIEHUE K JOCTUKEHUSIM POCCUNCKUX YUEHBIX-(PU3HUKOB.

I'pasicoanckoe u 0yxo6Ho-npagcmeennoe 60CRUmManue:

—TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKIEHHHM OOIIECTBEHHO 3HAUMMBIX M ITHUYECKHUX MPOOIIeM,
CBSI3aHHBIX C IPAKTUYECKUM NPUMEHEHHUEM JIOCTUKEHUN (PU3UKY;

—OCO3HaHUE Ba)KHOCTH MOPAJIbHO-3TUYECKUX PUHIIUIIOB B A€ATEIBHOCTH YUEHOTO.

Icmemuueckoe 6ocnumanue:

—BOCIIPHUATHE 3CTETUYECKUX KayecTB (PU3MYECKOW HayKu: €€ rapMOHUYHOI'O MOCTPOEHHUS, CTPOTrOCTH,
TOYHOCTH, TAKOHUYHOCTH.

Ilennocmu nayunozo no3nanus:

—OCO3HaHUE LEHHOCTH (U3MYecKOod HayKHM Kak MOIIHOIO HHCTPYMEHTAa MO3HAHUS MHpa, OCHOBBI
Pa3BUTHUS TEXHOJOTHNA, BAJKHEHUILIEH COCTABIISIIOIIEH KYJIbTYpHI;

—pa3BUTHE HAyYHOH JII0003HATEIILHOCTH, HHTEpeca K UCCIIE0BATENIbCKOM NeATETbHOCTH.
Dopmuposanue Kynbmypol 300p06b3a U IMOUUOHAILHO20 0J1A20N0NYUUA .

—OCO3HaHHUe IIEHHOCTU 0e30MacHoro oopasa >KM3HU B COBPEMEHHOM TEXHOJIOTHUYECKOM MHPE, BaXKHOCTH
npaBusl 0€30MacHOr0 MOBENEHUS Ha TPAHCIOpPTE, Ha JIOpOrax, C D3JIEKTPUYECKHMM U TEIJIOBBIM
000pyJJOBaHUEM B JIOMAIIHUX YCIOBHSX;

—Cc(OpMUPOBAHHOCTh HaBbIKa peQUIEKCHH, MPU3HAHUE CBOETO MpaBa Ha OIIMOKY M TaKOro ke mpaBa y
JPYTOro 4ejoBeKa.

Tpyooeoe eocnumanue:

—AaKTHUBHOE Y4YacTHUE€ B PEIICHUU NPAKTHYECKUX 3aJad (B paMKax CEMbH, LIKOJIBI, TOpoja, Kpas)
TEXHOJIOTMYECKON M COLMAIIbHON HAapaBJICHHOCTH, TPEOYIOIINX B TOM YHUCIIe U GU3NYECKUX 3HAHMIA;

—MHTEpeC K MPaKTHUECKOMY U3YUYEeHHUIO podeccui, CBSI3aHHBIX C (PU3UKOM.

JKonozuueckoe eocnumanue:



—OpHUEHTalUsI Ha TpUMEHEeHHWE (U3MYECKUX 3HAHWM I PEIIeHUs 3a7a4 B O00JacTH OKPYXKaIoIIeH
CpGI[BI, HJIaHI/IpOBaHI/ISI HOCTYHKOB 1 OIICHKU UX BO3MOXHBIX HOCJIGI[CTBI/Iﬁ JUUIA 0pr>1<afomep”1 cpe;u:l;

—OCO3HaHUE TII00ATLHOTO XapaKTepa KOJOTHUECKUX MPOOJIeM U MyTeH X PEIICHHUS.
Aoanmayusa o0yuarue2oca K UsMeHAIOWUMCA YC108UAM COUUATbHOU U RPUPOOHOI CPeObl '

—MOTpeOHOCTh BO B3aWMOJICHCTBMM TIPH BBIMOJIHEHUU WCCICIOBAHUNA W TPOCKTOB (PU3MUECKOU
HaHpaBHeHHOCTI/I, OTKprTOCTB OHBITy 1 3HAHUSAM IIpyI‘I/IX;

—TIIOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JIeSITEIbHOCTD;

—10TpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAaHWK, B TOM 4HciIe (OPMYIUpOBATH HJIEH, IMOHSITHSA,
TUIIOTE3bI O (PU3NYECKUX O0BEKTAX U SBJICHUSX;

—O0CO3HaHHUEe JACPHUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001aCTH (PU3UKH;

—IIJITAHUPOBAaHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (DU3NYECKUX 3HAHUM;

—CTpEeMJICHUE aHAJU3MPOBATh W BBIABIATH B3aWMOCBSI3U IPHUPOJIBI, OOIIECTBA M SKOHOMHKH, B TOM
YHCIIe C UCIOIh30BaHUEM (PH3UUIECKUX 3HAHU;

—OIICHKa CBOMX JCHCTBUU C YYETOM BIMSHHS HAa OKPYKAIOIIYIO CpPeAy, BO3MOXHBIX TJIOOAIBHBIX
MTOCJIEICTBUH.

METAINIPEAMETHBIE PE3YJIbTATBI

YHuBepcanbHbIe NO3HABATEIbHBIC 1CHCTBUA
bazoevie nozuueckue oeiicmeus:

—BBIABJIATH U XapaKTE€PU30BaTh CYLLIECTBEHHbIE IPU3HAKU O0OBEKTOB (SIBJICHHI);

—YyCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIIMNA, OCHOBAHUS JUIsl 0000ICHNS U CPAaBHEHUS;

—BBISBJIATh 3aKOHOMEPHOCTHU U MPOTHBOPEUMS B paccMaTpuBaeMbIX (DakTax, JaHHBIX U HAOIIOAEHUSX,
OTHOCSIINXCS K (PU3NUECKUM SIBIICHUSIM;

—BBISBJIATH IPUYUHHO-CIICACTBEHHBIE CBA3M IPU U3YYEHUU (PU3UUECKUX SIBICHUI U MPOLECCOB; JIeNaTh
BBIBOJIbI C HCIIOJIb30BAHUEM JI€NYKTUBHBIX U MHAYKTUBHBIX YMO3aKIHOUYEHHUH, BHIABUTaTh TMIIOTE3bI O
B3aUMOCBS35X (PU3NYECKUX BEJUYUH;

—CaMOCTOATEIBHO BBIOMPATh CIOCO0 pemeHus: ydeOHoi (u3nveckoil 3amaun (CpaBHEHHE HECKOJIBKHX
BapUaHTOB pEUICHHUs, BBHIOOp HauOojee MOAXOASIIEr0 € YYETOM CaMOCTOSATENIBHO BbIIEIEHHBIX
KPUTEPUEB).
ba3zogvie uccnedosamensvckue oeiicmeus:

—MCII0JIb30BaTh BOIIPOCHI KaK UCCIIE0BATEIbCKUN HHCTPYMEHT [IO3HAHUS;

—IIPOBOJIUTH MO CAMOCTOSITEIILHO COCTABJICHHOMY IUIaHY OIIBIT, HECIIOKHBIA (PU3HMUECKU SKCIIEPUMEHT,
HeOO0JIbIII0E HCCIeI0BaHNEe PUBNYECKOTO SIBICHUS;

—OIIeHUBATh HAa MPUMEHHMOCTb U JIOCTOBEPHOCTh MH(OpMAINIO, MOJYYEHHYIO B XOJ€ HCCIIEIOBAaHUS
WM SKCIIEPUMEHTA;

—CaMOCTOATENbHO  (popMynupoBaTh O00OOIIEHHMS M BBIBOJBl IO pe3yiabTaTaM IPOBEAEHHOTO
HaOJII0/IEHUS, ONIBITA, UCCIIEOBAHNUS;

—IIPOrHO3UPOBaTh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PU3MYECKHX MPOLECCOB, a TAKKE BBIIBUIATh
IPEIOJIOKEHNS 00 X PA3BUTHUU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Paooma c unghopmayueii:

—TIpPUMEHSATh pa3IUYHble METOJbl, HHCTPYMEHTHI U 3aIpOChl IpU MOUCKE U 0TOOpe MH(pOPMALUU WU
JAHHBIX C Y4ETOM NpEeASIOKEHHON yueOHOH (pU3NUecKoi 3aauu;

—AaHaJU3UpOBaTh, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATh MHPOPMAIIMIO Pa3IMYHbIX BUAOB U (hopm
IIPEJICTaBIICHHUS;

—CaMOCTOATEIbHO BbIOMpATh ONTHUMAJIbHYIO (OpMY MpencTaBiIeHUs MHPOpPMAIMK U WLTIOCTPUPOBATH
pelaeMble 3a/1aui HECIOKHBIMU CXEMaMH, TMarpaMMaMu, MHOM rpaduKoi n MX KOMOUHALIUSAMHU.

YHuBepcajibHble KOMMYHHMKATHBHbBIE [1eiiCTBUS
Obwenue:.

—B X07e 00CYXACHHUSI Y4eOHOTr0 MaTepHuaia, pe3yJbTaToB JIA0OPATOPHBIX padOT W MPOEKTOB 3a]aBaTh
BOIIPOCHI 1O CYLIECTBY 00CYKAaeMOM TeMbI U BBICKA3bIBATh UJICH, HAIICJIEHHbIEC HA PEIICHHUE 3a/1a4l U
nojiepkaHue 0JaroxkenaTeTbHOCTH OOLEHUS;

—COIIOCTABIIATh CBOU CYXJIEHUS C CY)KICHUSMHU IPYTUX YYaCTHUKOB IUajiora, OOHapyXHUBaTh pazndne
7 CXOJICTBO IO3HUITHIA;

—BBIpa)kaTh CBOIO TOYKY 3PEHMSI B YCTHBIX U INCBMEHHBIX TEKCTaX;



—IyOJMYHO TPEJCTaBIATh PE3YyNbTaThl BBINOJIHEHHOTO (U3UYECKOTO0 OMbITa (3KCHEPHUMEHTA,
UCCJIEI0BAHMS, IPOEKTA).

Coemecmuasn oesamenvnocms (COMpPYOHUUECMEO):

—IIOHUMAaTh W HWCHOJb30BATh MPEUMYIIECTBA KOMAHAHON M WHAWBUAYAIBHOW pabOTHI MPH pPEHICHUU
KOHKPETHOU (pr3ndecKoit mpoOiemsl;

—TIpUHUMATh 1LIEJIM COBMECTHOM JESATENbHOCTH, OpPraHU30BBIBATH JICHCTBUS IO €€ JIOCTHIKEHUIO:
pacnpenensiTh pojiu, o0CYX AaTh MPOIECCHl U Pe3yabTaTbl COBMECTHOM paboThl; 0000IIaTh MHEHUS
HECKOJILKHX JTIOJICH;

—BBIMIOJIHATH CBOIO YacTh PabOThI, TOCTUrasi Ka4eCTBEHHOI'O pe3ysibTaTa MO CBOEMY HAINpaBICHHUIO U
KOOPJMHUPYSI CBOU ACUCTBUSI C APYTUMHU WICHAMHU KOMaH/IbI;

—OIICHMBAaTh KayecTBO CBOETO BKJIaAa B OOMMI MPOAYKT MO KPUTEPHUSIM, CaMOCTOSTEIHHO
c(OpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

YHuBepcaiabHble peryJsiTUBHbIE AeiicTBUSA
Camoopzanusayusa:

—BBISBJIATH MPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CHUTYalUsAX, TPEOYIOIIMX JUIs peeHus (PU3NIECKUX
3HAHUM;

—OPUEHTHPOBATHCS B PA3JIIMYHBIX MOIX0AaX MPUHATHS PEIICHUH (MHANBUAYAIbHOE, IPUHSATHE PEIICHUS
B TpYIIIe, IPUHITHE PEIICHUN TPYIIOii);

—CaMOCTOSATEIBHO COCTABJIATh AJNTOPUTM pEUIeHHs (HU3MUECKOW 3a/Ja4d WM IUIaHA HCCIICAOBAaHUS C
yu4€TOM HUMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh MpeJiaracMmbie
BApUAHThI PELICHUN;

—Jienath BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

Camoxonumpons (pegpnexcus):

—J1aBaTh aICKBaTHYIO OLIEHKY CUTYAIMH U Mpeaarath IaH e€ N3MeHEHUS;

—OOBSACHATh TPUYHMHBI JOCTHKCHHUS (HEHOCTIDKEHHSI) pE3yJIbTaTOB [ESATEIBHOCTH, JaBaTh OILECHKY
npUOOPETEHHOMY OIIBITY;

—BHOCHTb KOPPEKTHBBI B JIEATEIBHOCTH (B TOM YHCJIE B XOJ BBIIOJIHEHUS (PU3UUIECKOTO HCCIICIOBAHUS
WM MIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIHCTB, M3MEHUBILIUXCS CUTYalli, YCTAHOBIEHHBIX OMIMOOK,
BO3HMKIIUX TPYIHOCTEH;

—OLIEHUBATh COOTBETCTBHUE PE3YJIbTATA IIEJIU U YCIOBUSIM.

ImoyuonanvHvlii UHMeENIEKM

—CTaBUTh ce0s1 Ha MECTO PYroro 4eloBeKa B XOJI€ CIopa WM JUCKYCCUHM HAa Hay4HYIO TEMY, IOHUMATh
MOTHBBI, HAMEPEHUS U JIOTUKY JIPYroro.

Ilpunamue ceva u opy2ux:

—ITIpU3HaBaTh CBOE NPAaBO Ha OWIMOKY MpHU peleHuH (U3NYECKUX 33/ad WIM B YTBEPKICHHUSIX Ha
Hay4HbIE TEMBbI U TAKOE K€ MPaBo APYroro.

NPEAMETHBIE PE3YJIbTATHI
7 KJ1ace

[IpenMeTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpakaTb C(OPMHUPOBAHHOCTH Y
oOyJaromuxcsi yMeHui:

—MHCIONb30BaTh MOHATHS: (U3NYECKUE M XUMHUYECKHE SBIICHUS; HAOIIOJECHUE, SKCIIEPUMEHT, MOJIENb,
TUIO0TE3a; €AWMHMUIBI (PU3MYECKHX BEJIWYMH; aTOM, MOJIEKYJa, arperatHble COCTOSHUSI BelllecTBa
(TBEpIOE, KUAKOEe, Ta3000pa3HOE); MeXaHHMYeCKoe JIBUXKEeHHE (paBHOMEpPHOE, HEepaBHOMEPHOE,
MPSIMOJIMHEMHOE), TPAeKTOPHs, PaBHOJCHCTBYyIOmas cwi, aeopmanus (ympyras, IutacTHUecKas),
HEBECOMOCTh, COOOIIAIOIINECS COCYbI;

—paznuyarh sABIeHUS (AUQQY3uUs; TEMIO0BOE JIBMKEHHE YAcTHI] BELIECTBA; PaBHOMEPHOE JIBUXKEHUE;
HEpPaBHOMEPHOE JIB)KEHUE; MHEPLIMS; B3aUMOJICUCTBHE TEJl; pABHOBECHE TBEPBIX TEJ C 3aKPEIIIEHHOMN
OCbIO BpallleHMs; Ieperadya JaBiIeHHUs] TBEPABIMH TeJIaMH, >KHJIKOCTAMU M Ta3aMH; aTMoc(epHoe
JaBJICHUE; TUJIaBaHUE TeJ; MPEBPALECHUS MEXaHWYECKOW HHEPruM) MO ONHMCAHUI0 MX XapaKTEepPHBIX
CBOICTB U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBICHHUE;

—pacrno3HaBaTh MPOSBIECHUE M3YYCHHBIX (DU3MUECKUX SIBICHUI B OKPYKAIOIIEM MHpE, B TOM YHUCIE



¢u3nyeckue sBICHUS B INPHUPOJE: NPUMEPbl IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMM B JKUBOM M
HEKUBOM MpPUPOJIE; ACWCTBUE CHIIBI TPEHUS B IPUPOJAE M TEXHUKE; BIUSIHUE aTMOC(HEPHOTO JaBICHHUS
Ha KMBOW OpraHM3M; IUIABaHUE PbIO; pbIUaru B TEJI€ YEJIOBEKA; MPH ITOM MEPEBOAUTH NMPAKTHUECKYIO
3aja4y B yUeOHYIO, BBICTISTH CYIIECTBEHHBIE CBOWCTBA/MPU3HAKY (PU3UUECKHX SIBICHUI,

—OMNMChIBaTh M3YyYEHHbIE CBOMCTBAa Ted U (U3UYECKHE SIBJICHUS, UCIOIb3ys (PU3UUYECKHE BEIMYMHBI
(mMacca, 00bEM, TIIOTHOCTH BEIECTBA, BPEMs, IyTh, CKOPOCTb, CPEIHSSI CKOPOCThb, CHJIa YIPYTOCTH,
CHJIa TSKECTH, BEC Tella, CUjla TPEHUs, JaBieHue (TBEPIOro Tela, KUAKOCTH, ra3a), BhITAIKMBAIOIIAs
chila, MEXaHW4eckass padoTa, MOIIHOCTb, IJICUYO CHJIBI, MOMEHT CHJIbI, KOI((UIHEHT I0JIE3HOTO
NeMCTBUS MEXaHU3MOB, KHUHETHYECKas MW IOTEHLUAJIbHAs SHEPrus); IpU OINUCAHUU IPABUIIBHO
TPAaKTOBaTh (PU3NYECKUN CMBICI MCIOJIb3YEMbIX BEJIWYMH, UX O0O3HAUYEHHUS U €AMHUIbI (PU3HMUECKUX
BEJIMYMH, HAXOIUTh (OPMYIBI, CBS3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIWYHHY C APYTUMH
BEJIMYMHAMU, CTPOUTH IPaMKU U3yYEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEIMYMH;

—XapaKTepU30BaTh CBOMCTBA Tell, PU3NUECKUE SIBICHUS U MPOLIECCHI, UCTIONb3Ys PABUIIA CIOKEHHS CUIT
(BIosb OHOM mpsiMoil), 3akoH I'yka, 3akoH Ilackains, 3akoH Apxumena, MpaBUIIO PABHOBECHs pbluara
(6;10Ka), «30710TOE MPABHIIO» MEXAHUKH, 3aKOH COXPAHEHUSI MEXaHHMYECKOW YHEPTUHU; TP STOM JlaBaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTeMaTUYECKOEe BbIPA)KEHUE;

—O0OBACHATH (PU3UUECKUE SIBJICHUS, MPOLECCHl U CBOMCTBA TEJNl, B TOM YUCIIE U B KOHTEKCTE CHUTYyallUi
IIPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BbIABIATh INPUYMHHO-CIECICTBEHHBIE CBSI3U, CTPOUTH
oO0bsicHeHHEe W3 1—2 JIOTMYECKWX IIaroB ¢ Omopoid Ha |—2 HM3Y4YEeHHBIX CBOWMCTBA (PU3MUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

—pemaTh pacuy€THbIC 3amaud B |—2 JelcTBUSA, HCHONB3Yysd 3aKOHBI M (OPMYJBI, CBS3BIBAIOIINE
¢u3nueckne BEIMYMHBI: Ha OCHOBE aHalIW3a YCIOBHs 3aJauyd 3aluChiBaTh KpaTKOE YCIOBHE,
HOJICTaBIATh (PU3UUYECKHE BEIWYMHBI B (OPMYJIBI U INPOBOJAUTH PAcU€Thl, HAXOIUTh CIPaBOYHBIE
JTaHHbIe, HEOOXOIUMBIE JUIsl pelleHHs 3a]ad, OLEHUBATh PEATMCTUYHOCTh HOJIYYEHHOW (PU3NYEeCcKOH
BEJIMYUHBI,

—pacrno3HaBaTh MPoOJIeMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOUIM (PU3UYECKHX METO/OB; B ONMCAHUU
UCCJIEJOBAHMSI BBIJICIATH MPOBEPSIEMOE IPEANO0KEHNE (TUIIOTE3Y), pa3inyaTh U UHTEPIPETUPOBATH
HOJIy4EeHHBINH pe3yibTaT, HAXOAUTh OLIMOKU B XOJI€ OIBITA, 1EJIaTh BHIBOJIBI [T €r0 PE3yJIbTaTaM;

—IIPOBO/IUTh OMBITHl O HAOMIONEHUIO (U3NYECKUX SBICHUH WIH (QU3NYECKUX CBOWCTB TeIl:
dopMynupoBaTh IpPOBEpAEMBbIE  IPEIINOJIOKEHHUs, COOMpaTh YCTAHOBKY U3  IPEII0KEHHOTO
000pyI0BaHUS, 3aIUCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBOJIBI,

—BBITNOJHATh NPsSMbIE U3MEPEHUs] PACCTOSIHUA, BPEMEHH, Macchl Tena, 00bEéMa, CHUIIBI U TEMIIEpaTyphl C
MCIIOJIb30BAaHUEM AHAJIOTOBBIX U IU(PPOBBIX NMPUOOPOB; 3aMHUCHIBATh MOKa3aHUS MPUOOPOB € YUETOM
3aJJaHHOH a0COIIOTHOM MOTrPEIHOCTH U3MEPEHNUH;

—TIPOBOJIUTH UCCIIEI0BAaHUE 3aBUCUMOCTH OAHON (PM3NYECKON BEIMUYMHBI OT APYTroM ¢ UCIIOIb30BAaHUEM
IOPSMBIX U3MEpPEHHH (3aBUCMOCTH ITyTH PAaBHOMEPHO JBMIKYIIETOCS Tejla OT BPEMEHH JIBH)KEHUS Tea;
CWJIBI TPEHMSI CKOJIBKEHHS OT CHJIbI JaBJIEHUs, KauecTBa oOOpaOOTKM TOBEPXHOCTEH Ten u
HE3aBHUCHMOCTH CHJIbl TPEHHUS OT IUIOLAJAM CONPUKOCHOBEHMS TE€J; CHJIBI YNPYTOCTH OT YIJIMHEHUS
IPYKUHBI; BBITAIKUBAIOIIEH CUJIBI OT 00bEMA NOTPYKEHHON YacTH TeNa U OT IJIOTHOCTH JKUIKOCTH, €€
HE3aBUCHUMOCTH OT IJIOTHOCTH TeJa, OT IIyOHHBI, HA KOTOPYIO HOTPY>KEHO TEJIO; YCIOBUH IIaBaHUs
TeJ, YCIOBUN paBHOBECHS pblyara U OJIOKOB); y4acTBOBaTh B INIAHWPOBAHUN Y4€OHOTO UCCIIEOBAHMUS,
coOMpaTh YCTAaHOBKY M BBIINOJHATh H3MEPEHUs, cileaysd MpeVIOKEHHOMY IUIaHy, (UKCHUPOBATh
pe3yNbTaThl IMOJIyYEHHON 3aBUCUMOCTH (U3NYECKUX BEJIMYMH B BUJE MPEAJIOKEHHBIX TaOmul] U
rpauKOB, JeN1aTh BHIBOJIBI IO PE3Yy/IbTaTaM UCCIIEOBAHUS;

—TIPOBOJIUTH KOCBEHHBIE U3MepeHUs (PU3NUECKUX BEINYMH (IUIOTHOCTh BEUIECTBA KUJIKOCTH U TBEPIOTO
T€Na; CWia TPEHUS CKOJBXECHMS, AABICHHUE BO3/1yXa; BBITAJKMBAIOINAsS CHUJIA, ACHCTBYIOLIAs Ha
HNOTPYXEHHOE B XKUAKOCTH T€JI0; KOA(Y(UIMEHT MOJE3HOTO ACHCTBUS MPOCTHIX MEXaHU3MOB), CIENys
NPEI0KEHHON MHCTPYKLIMU: TIPU BBIIOJHEHUU U3MEPEHHU cOOMpPaTh IKCIEPUMEHTAIBHYIO YCTaHOBKY
Y BBIYUCIISTH 3HAUE€HUE HCKOMOM BEJIMUNHBI,

—Cc00J110/1aTh MpaBUJIa TEXHUKHU 0€30M1acCHOCTH NpH padoTe ¢ 1abopaTOPHBIM 000PYI0BAaHHEM;

—YKa3blBaTh MPUHUUIBI JEUCTBUS NPUOOPOB U TEXHUUYECKHUX YCTPOMCTB: BEChl, TEPMOMETD,
JTMHAMOMETp, COOOIIAONINeCS COCYIbl, OapoOMeTp, pbluar, MOABIKHBIA M HETOABWXHBINA OJIOK,
HAaKJIOHHAs IIJIOCKOCTB;

—XapaKTeprU30BaTh MPUHIIMIIBI AEUCTBUS U3yUYEHHBIX NPHOOPOB U TEXHUYECKUX YCTPOMUCTB C OMOPOM Ha



WX omucaHus (B TOM 4YHWCIE: TMOIIIUIHUKHA, YCTPOWCTBO BOJOIPOBOJA, THAPABIMYECKHHN TIpecc,
MaHOMETp, BBICOTOMEp, TOPIIHEBON HACOC, apEOMETP), UCIIONIb3Yysl 3HAHUS O CBOMCTBaX (PH3UUIECKHUX
SIBJICHHH ¥ HEOOXO0IMMBbIe (PU3HUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

—IIPUBOJANTh TPUMEpPHl / HAXOAUTh HHPOPMAIMIO O TMPHUMEpPax NPAKTHUYECKOTO HCIOIb30BAHUS
(bU3MYEeCKUX 3HAHWUW B TOBCEIHEBHOW >KM3HU Ui OOECIedYeHHs O€30MacHOCTH IMPH OOpaIleHHH C
npubopaMM M TEXHHUYECKHMMM YCTPOWCTBAMH, COXpPAHEHHUS 3/0pOBbsi U COONIONEHHS HOPM
9KOJIOTUYECKOTO ITOBEJICHUS B OKPY)KAIOIICH cpelie;

—OCyH_IeCTBJISITL 0T60p HUCTOYHUKOB I/IH(i)OpMaI_[I/II/I B CCTHU I/IHTepHeT B COOTBCTCTBUU C 3aJaHHBIM
MTOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHUW U IMYTEM CpPaBHEHHS Pa3IMYHBIX UCTOYHHKOB
BBIICIIATh HH(POPMAIIMIO, KOTOpAs SBJISIETCS MPOTUBOPEUYUBOM UITH MOXKET OBITh HEIOCTOBEPHOM;

—MCIOJB30BaTh MPU BBIMOJHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJSPHYIO JIUTEPATypy (PU3HUECKOTO
CoJepXKaHUs, CIOPAaBOYHBIE MaTepualbl, pecypchl cetn VHTepHeT; BiajeTh npuéMaMu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBanmsi HH(GOPMALIMK U3 OJHON 3HAKOBOW CUCTEMBI B JAPYTYIO;

—co3/7aBaTh COOCTBEHHBIC KPAaTKHWE MUCHMEHHBIC W YCTHBIC COOOIIEHUS HAa OCHOBE 2—3 MCTOYHHKOB
uHpopManuu (PU3MUECKOTO COJEPKAHUS, B TOM YHCIE MyONWYHO JAeNaTh KpaTKUE COOOIICHHS O
pe3ynbTaTax MPOEKTOB WIIM YYEOHBIX HMCCIAEAOBAHUH; MPU 3TOM I'PAMOTHO HCIIOJIH30BaTh M3yYCHHBIN
NOHATUIHBIN annapaT Kypca GU3MKH, CONPOBOXK/IATh BHICTYIUICHUE ITPE3CHTAIUCH;

—TIpU BBINOJHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAHUN pacHpelessiTh OO0S3aHHOCTU B TpYIMIE B
COOTBCTCTBHH C IIOCTABJICHHBIMHU 3adadyaMH, CJIICAUTH 3a BBIIIOJHCHUEM IlJIaHa I[@ﬁCTBHfI, AJICKBATHO
OLICHMBAaTh COOCTBEHHBIM BKJIaJ B JIEATENbHOCTh TPYIIBI, BBICTPaWBaTh KOMMYHHUKATHUBHOE
B3&I/IMOI[CﬁCTBH€, y‘-II/ITBIBafl MHCHHUC OKp}/)KaIOHII/IX.

8 kimacc

[lpenmerHble pe3yibTaThl Ha 0a30BOM YpPOBHE [JOJDKHBI OTpaxaTrb C(HOPMUPOBAHHOCTb Y
oOyJaromuxcsi yMeHui:

—MCHOJb30BaTh IOHATUSA: Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE JBM)KEHHE aTOMOB U MOJIEKYI,
arperatHble COCTOSIHMSI BEILECTBA, KPUCTAJUIMYECKME U aMOp(HbIE Tejla, HACBILICHHBIH U
HEHACBILLCHHBIH Map, BIaXXHOCTh BO3[yXa; TeMIepaTypa, BHYTPEHHss SHEPrus, TEIUIOBOW JABUraTellb;
AJIEMEHTApHbI  JJIEKTPUYECKUM 3apsj]l, JJIEKTPUYECKOE II0JIe, MPOBOJHUKM U  JTUAIEKTPUKH,
HOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MAarHUTHOE T10JIE;

—pa3nuuarth SBICHUS (TEIUIOBOE pACIIMpPEHHE/CHKaTHe, TeIUlolepenada, TEIIOBOE paBHOBECHE,
CMauMBaHME, KallWJUIAPHBIE SIBICHUS, WCIApEHHME, KOHACHCAlUs, IUIABICHHUE, KpUCTAJIN3alus
(oTBepneBaHME), KUIIEHUE, Terjonepeaaya  (TEMJIONPOBOJHOCTb, KOHBEKIMS, M3IIy4EHHUE);
JJIEKTPU3aLMsl TN, B3aUMOACUCTBUE 3apsi0B, NEUCTBUS IEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICIICTBHE MArHUTOB, JEHCTBHE MarHUTHOTO IOJsSI Ha MPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHas
UHIYKIHS) 110 OMMCAHUIO X XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLIMX JAHHOE
duznyecKoe sBJICHUE;

—pacro3HaBaTh NPOSIBIEHHE M3YYEHHBIX (DU3MUYECKHX SBICHUHA B OKpPY)KaIOLIEeM MHpE, B TOM YHUCIIe
¢duznyeckue SBICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSHKEHHE U KAaWUISPHBIE SIBICHUS B IPUPOJIE,
KpHUCTaUIbl B MpHUpoje, u3nyueHue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHHE
pochl, TyMaHa, HHes,, CHera; OSJIEKTpUYECKHE SBJIECHHS B aTMmocdepe, 3IEKTPUUECTBO KHUBBIX
OpPraHU3MOB; MarHUTHOE MoJie 3eMIH, Jpei( MOJIF0COB, POJIb MArHUTHOTO TOJIS JUISl )KU3HU Ha 3emile,
HOJIIPHOE CUSTHUE; MPU ATOM IEPEBOAUTH MPAKTUUECKYIO 3a/1a4y B yU€OHYIO, BBIACIATH CYLIECTBEHHbIE
CBOWCTBa/MpU3HAKU (HU3NUECKUX SIBICHU;

—OIUCHIBaTh HW3y4YEHHbIE CBOWCTBA Tell M (U3MYECKUE SIBJICHMS, WCIONB3YS (U3NYECKHE BEITHYMHBI
(TemmepaTypa, BHYTPEHHsISI SHEpIUs, KOJIMYECTBO TEIUIOTHI, YAEJIbHAas TEIJIOEMKOCTh BEIIECTBaA,
yllenbHas TEIUIoTa IUIABICHMS, YAeIbHAs TEIUIoTa MapooOpa3oBaHUs, ylelbHas TEIUIOTa CrOpaHus
TOIJINBA, KO3()(PUIMEHT TNONEe3HOro JeHCTBHUA TEIUIOBOM MaIlllMHBI, OTHOCHTEIbHAs BIIAXKHOCTb
BO3/yXa, OJJEKTPUUYECKHM 3apsA], CHIa TOKa, OHJIEKTPUUYECKOE HANpsIKEHHWE, COIPOTHBIICHHE
NPOBOJHHKA, YAETbHOE CONPOTUBIICHUE BEIIECTBAa, paboTa M MOIIHOCTb JIEKTPUYECKOTO TOKa); MPH
ONMCAHWM TPABWIBHO TPAKTOBAaTh (PU3MUECKHH CMBICI HCIOIb3YEMbIX BEJIUYMH, OOO3HAUEHUS U
€IMHUIIBI (PU3HUECKUX BETUYMH, HAXOAUTh (DOPMYIIbI, CBA3BIBAIOIINE JAaHHYIO (DU3MUYECKYIO BETUUUHY
C IPYTUMH BEJIMYMHAMH, CTPOUTH TpadMKU N3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYNH;

—XapaKTepru30BaTh CBOWCTBA Tell, (pU3MUECKHe SBICHUS U MPOLECCHI, UCTIONb3Ysl OCHOBHBIE MOJIOKEHUS



MOJIEKYJISIPHO-KUHETUYECKOl TEOpUU CTPOEHUS BEIIECTBAa, MPUHLHUII CYMNEpHo3uluu moyied (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHS 3apsja, 3akoH Oma Juis yyacTka 1enu, 3akoH Jxoynsa—
Jlenma, 3aKOH COXpaHEHHS HHEPrHM; IMPU HTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHAa U
3alUCHIBaTh €r0 MAaTEMAaTUYECKOE BHIPAKECHHE;

—OO0BICHATH (PU3MUECKHE MPOLECChl U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYallMil MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUUYUHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3
1—2 yioruveckux maroB ¢ OMOpPoi Ha 1—2 M3YYEHHBIX CBOMCTBA (PU3MUECKHUX SBICHUN, GU3HUCCKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

—pemiatb pacy€THbIE 3aJayd B 2—3 [EWUCTBUA, HCIONb3YSd 3aKOHbI U (OPMYJIbI, CBS3bIBAIOIIHE
¢busnyecKkre BETUYMHbBI: HA OCHOBE aHAllM3a yCIOBHSI 3aJ]aul 3aIIUChIBATh KPATKOE YCIOBUE, BHIBIATH
HEJOCTaTOK JAHHBIX U1 PEHICHHs 3aJla4yd, BBIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMEBIE IS €
pellieHusi, MPOBOJUTH PACUEThl U CPABHUBATH IMOJYYCHHOE 3HAuYeHUE (PU3UUECKOW BEIUYMHBI C
M3BECTHBIMU JTAHHBIMU;

—pacno3HaBaTh MpoOJIeMbl, KOTOPble MOKHO PEIIMTh IPHU NOMOIIM (PU3UYECKUX METOJIOB; HCIONb3YS
ONMUCAaHUE WCCIEIOBAaHUs, BBIJICIATh MPOBEPSEMOE TMPEINOIOKEHUE, OLEHUBATh MPABUIBLHOCTh
MOpsIKa MIPOBEICHUS HUCCIIE0BaHuUs, 1eTaTh BbIBOIBL;

—TPOBOJIUTh OMBITHl 1O HAOMIONEHUI0 (U3HUECKUX SBICHUNW WM (PU3UYECKHX CBOWMCTB Tel
(kanwIIsipHBIE SIBICHUS, 3aBUCUMOCTH JIaBJICHHUS BO31yXa OT €ro o0bEéMa, TeMIepaTypbl; CKOPOCTH
mporiecca  OCTBHIBAHMSI/HarpeBaHUS TMPH  M3IYYCHWH OT IIBeTa  HM3JTYYaroUIeH/TIOTIO0MIA0NIeH
MOBEPXHOCTH; CKOPOCTh MCIApPEHUSI BOJBI OT TEMIIEPATYpPhl KUIKOCTH U IJIOWAAN €€ MOBEPXHOCTH;
ANEKTPU3alUs TE€T M B3aUMOJACHCTBUE OJIJIEKTPUUECKUX 3aps/iOB; B3aUMOJCHCTBHE TOCTOSIHHBIX
MarHuTOB, BU3YallU3alllsi MATHUTHBIX TOJIEH MOCTOSIHHBIX MAarHUTOB; JEUCTBUS MAarHUTHOTO TOJS Ha
MIPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBHUTATENsI MOCTOSHHOTO TOKA):
dbopMynupoBaTh MPOBEPSIEMbIE  MPEANONOKEHHs, COOMpaTh YCTAHOBKY U3 MPEAJIOKEHHOTO
000pYy/I0BaHUsT; OMIMCHIBATEH X0/ ONBITA U (OPMYITUPOBATH BHIBO/IBI,

—BBIMIOJIHATD TPSIMbIE HW3MEPEHUs TEeMIIepaTypbl, OTHOCUTEIBHON BIAXHOCTH BO3JyXa, CHJIBI TOKa,
HANPSDKEHUST C  HCIOJIB30BAHUEM aHAJIOTOBBIX IMPUOOPOB M JATYMKOB (PU3WYCCKUX BEIIMYUH;
CPaBHHMBATh PE3YJIbTAThl U3MEPEHUH C YUETOM 33JaHHON aOCONIOTHON OTPEUTHOCTH;

—TPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3UYECKOM BEIIMUMHBI OT IPYroil ¢ UCIOJIb30BAHUEM
OpsIMBIX  M3MEpPEHUi (3aBUCHMOCTH CONPOTHUBICHHUS TMPOBOJHUKA OT €ro JJIWHBI, IUIOIIAIU
MOTNIEPEYHOTO CEUCHUSI U YACIHHOTO CONMPOTUBIICHUS BEIIECTBAa MPOBOJHUKA; CUJIbI TOKA, WIYIIETO
yepe3 MPOBOJHUK, OT HANpPsOKEHHsT HAa MPOBOJHUKE; MCCIEIOBAHHUE IIOCIEN0BATEIBHOIO U
napajyieIbHOTO COEJUHEHUN MPOBOJAHUKOB): TUIAHMPOBATH HCCIIEIOBAHHUE, COOMpaATh YCTAHOBKY H
BBIMIOJHATh W3MEPEHHMsI, CIeAys MPeIIoKEHHOMY IUIaHy, (UKCHPOBATH pE3yNbTaThl MOTYyYCHHOU
3aBUCHMOCTH B BHJI€ TAOJIUI] U TPaPUKOB, JIEIaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHNS,

—TIPOBOJIUTh KOCBEHHbIE HW3MEpeHUs (PHU3NYECKHX BeNMUYUH (y[enbHas TEeIUIOEMKOCTh BEIECTBa,
COTIPOTHUBIICHHE MPOBOJHUKA, paboTa U MOIIHOCTH JIEKTPUUECKOTO TOKA): MJIAHUPOBATh W3MEPEHHS,
coOupaTh HSKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEIys NPEIIONKEHHOW WHCTPYKLUHU, W BBIYUCIATH
3HAUYCHHUE BEJIMUUHBI;

—Cco0JII01aTh TIPaBHJIa TEXHUKH O€30MacHOCTH MPH paboTe ¢ 1abopaTOpHBIM 000PYIOBAHUEM;

—XapaKTepu30BaTh MPUHIIUIIBI EHCTBUS U3YYEHHBIX MTPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOM Ha
UX OMHUCaHus (B TOM 4YHCIE: CHCTEMAa OTOIUICHHS JOMOB, TUTPOMETp, MapoBas TypOUHA, aMIIEepMeTp,
BOJIBTMETP, CUETUYUK DIJIEKTPUUECKOW DHEPTUH, IJICKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTelbHbIE
ANEKTPONPUOOPHI (MIPUMEPHI), INEKTPUUECKUE MPEIOXPAHUTENHN; SJICKTPOMATHUT, AJIEKTPOJBHUraTelb
MOCTOSTHHOTO TOKAa), MCIOJIb3ysS 3HAHUS O CBOWCTBaX (U3UYECKUX SIBICHUH M HEOOXOIUMBIE
duznyecKue 3aKOHOMEPHOCTH;

—pacro3HaBaTh TPOCTHIE TEXHUYECKHE YCTPONCTBA W W3MEPUTENbHBIE MPUOOPHI IO CXeMaM |
CXEMaTUYHBIM PUCYHKAM (GKUIKOCTHBIH TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JBUTATETH
BHYTPEHHETO CTrOpaHUs, OJJIEKTPOCKOIN, PEeOCTaT); COCTaBIATH CXEMbI JJEKTPUUYCCKUX Iened ¢
MOCIIEOBATENbHBIM U TapalIeIbHBIM COSAMHEHHEM JJIEMEHTOB, pazinudasl yCIOBHBIE O0O3HAuUCHUs
AJIEMEHTOB DJIEKTPUUECKHX TETICH;

—TPUBOANTG TPHUMEPB/HAXOMUTh HHPOPMAIMIO O TpUMEpax MPAKTHYECKOTO HCIOIb30BAHUS
bu3NYeCKUX 3HAHWW B TOBCEJHEBHOW >KM3HU Il oOecrieueHusi O€30MacHOCTH TpHU OOpalieHUuu C
npubopaMd ¥ TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHHUS 3[0POBbS M COONIOACHHUS HOPM



9KOJIOTHYECKOTO MOBEACHUS B OKPYXKAIOLIEeH cpesie;

—OCYIIECTBIATh TMOMCK HWHPOpPMaLUU (U3NYECKOTO COJAepX aHUiA B ceTh VIHTepHET, Ha OCHOBE
UMEIOIINXCA 3HAHWH W MyTEM CPaBHEHHUS JONOJHHUTENBHBIX MCTOYHUKOB BBIICIATH MH(OpManuio,
KOTOpAst ABJISIETCS MPOTUBOPEUHUBOI UM MOKET OBITh HEIOCTOBEPHOM;

—MUCIIOJIb30BATh TIPH BBHIOJHEHUH YYEOHBIX 3aJaHU HAYYHO-TIONMYJSIPHYIO JIUTEpaTypy (U3UUECKOro
COJepKaHWs, CIpPAaBOYHBIE MaTepHallbl, pecypcbl cetd UVHTepHeT; BiafeTb NpUEMaMu
KOHCHEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOpMALIUU U3 OJTHON 3HAKOBOM CUCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHBIC NMHUCHMEHHBIE W KpAaTKHUE YCTHBIE COOOIIEHHs, 0000Ias MHPOpPMALUIO H3
HECKOJIbKUX HCTOYHUKOB (DM3UYECKOrO COJCp)KaHHWs, B TOM YHCIE ITyOJMYHO MPECTABIATH
pe3yJIbTaThl NPOEKTHON WM HCCIEAO0BATEIbCKOW AEATENBHOCTH; MPH 3TOM T'PAMOTHO HCIIOJIH30BATh
U3yYCHHBIN MOHATUHHBIN anmapar Kypca (pU3uKH, COPOBOXKIATh BBICTYIJICHHE IPE3CHTAIMEH;

—TMpU BBIIOJIHEHWN YYEOHBIX MPOCKTOB W HCCIENOBAHUI (DU3NYECKUX IIPOLIECCOB PACHPEACIATH
00513aHHOCTH B TPYIIIE B COOTBETCTBHHU C MOCTABJICHHBIMHU 33J[a4yaMH, CICTUTH 32 BBHITIOJHEHUEM TIaHA
JCUCTBUI ¥ KOPPEKTUPOBATh €ro, aIeKBaTHO OLICHUBATh COOCTBEHHBIH BKJIA/l B AEATEILHOCTD IPYIIIIHI;
BBICTPAaNBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, TPOSIBIISISE TOTOBHOCTD pa3pemiaTh KOH(IUKTHI.

9 kiaacc

[IpenmeTHbie pe3ynabTaTbl Ha 0a30BOM ypPOBHE JOJDKHBI OTpaXarbh C(HOPMHUPOBAHHOCTH Y
00yJaroImuxcst yMEeHuU:

—MHCIONb30BaTh MOHSTHA: CUCTEMA OTCYETA, MaTepualibHas TOYKA, TPAECKTOPHS, OTHOCUTEIBbHOCTb
MEXaHUYECKOro JBMXKEHUs, Nedopmauus (yrnpyras, IJIacTUYECKas), TPEHUE, LIEHTPOCTPEMUTEIbHOE
YCKOpEHUE, HEBECOMOCTh U MEpEerpys3Ku; LEHTP TAKECTH; aOCONIOTHO TBEPAOE TEJIO, LIEHTP TAKECTU
TBEPJOrO Tela, PAaBHOBECHE; MEXaHWYECKHE KojeOaHWs M BOJIHBI, 3BYK, MH(QPA3BYK U YJIbTPa3BYK;
AJIEKTPOMAarHUTHBIE BOJIHBI, IIKAJIa 3JI€KTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaJIbHO30PKOCTH,
CHEKTphl HCIYCKAaHUS M TOIJOLIeHUs; anb(a-, Oera- M raMMa-U3JIyuyeHUsl, HM30TOIbI, saepHas
HHEPreTHKa;

—pa3nuyarh sBJIEHHUs (PaBHOMEPHOE U HEPABHOMEPHOE HPSIMOJIMHEHHOE JBMKEHHE, PABHOYCKOPEHHOE
IPSIMOJIMHENHOE JBH)KEHUE, CBOOOJHOE IMaJ€HHE TeJl, PaBHOMEPHOE MABM)KEHHE IO OKPYXHOCTH,
B3aUMOJICIICTBUE Te€J, pPEAaKTUBHOE JBMXKEHHE, KoJjeOaTellbHOEe JBIKEHHME (3aTyXaroume M|
BBIHYX/ICHHbIE KOJIeOaHMsI), PE30HAHC, BOJIHOBOE JIBUJKEHUE, OTPaKEHUE 3BYKa, NPSIMOJIMHEIHOE
paclpoCTpaHEHUE, OTPaKEHHE M TNPEJIOMIICHHE CBETa, IIOJHOE BHYTPEHHEE OTPaKEHHUE CBETA,
pa3noxeHue OeIoro cBeTa B CHEKTP M CIOXKEHHME CHEKTPaJbHBIX LIBETOB, JUCIEPCHs CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOSHUKHOBEHHE JIMHENYATOTO CIIEKTpa U3IyYEHHs) IO ONHUCAHUIO UX
XapaKTEpHBIX CBOMCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBICHUE;

—pacro3HaBaTh MPOSIBICHHE M3YYEHHBIX (DU3NYECKUX SBJICHUH B OKpYXarolleM MHupe (B TOM YHUCIe
¢usnyeckue sBIEHUS B MPUPOJE: NPWIMBBI U OTIUBBI, JIBWKeHUE IUIaHeT COJHEYHON CHUCTEMBI,
PEaKTUBHOE JIBMJKEHUE >KMBBIX OpPraHU3MOB, BOCIHPHUATHE 3BYKOB JXMUBOTHBIMH, 3EMIIETPSICEHUE,
ceificMHuecKle BOJIHBI, IIyHAaMH, 3XO0, I[BETa TeJ, ONTHUYECKHE SIBJIECHUS B MPUPOJE, OMOIOrHYecKOoe
JeiicTBUe  BUAMMOIO, YJIbTPa(QHOIETOBOIO U  PEHTTEHOBCKOTO  M3JIYYEHHUI; eCTeCTBEHHBIH
PaAMOAKTUBHBI (OH, KOCMHYECKHME JYy4H, PaJMOAaKTUBHOE W3JIyY€HHE NPHUPOJHBIX MHUHEPAJOB;
JieiicTBUE palnOAKTUBHBIX M3JTy4YEeHUIH Ha OPraHU3M UesIOBEeKa), PU 3TOM MEPEBOAUTH MPAKTHUECKYIO
3a/1a4y B yueOHYIO, BBIIETSATh CYIIIECTBEHHbIE CBOMCTBA/IPU3HAKH (DU3UUECKUX SIBJICHMIA;

—OMNMChIBaTh M3YyYEHHbIE CBOMCTBAa Tel M (DU3MUYECKHE SIBICHUSA, HCIONB3YS (PU3MUECKUE BETMYMHBI
(cpenHsisi 1 MTHOBEHHAsi CKOPOCTh Teja MPU HEPAaBHOMEPHOM JBHKEHHH, YCKOPEHHE, MepeMelleHue,
IyTh, YIJIOBas CKOPOCTb, CHJIa TPEHHUs, CHJIA YINPYTOCTH, CHJIa TSHKECTH, YCKOPEHHE CBOOOJIHOTO
NaJieHus, BEC TeJa, HUMIYJAbC Tella, HMIYJIbC CHJIbI, MeXaHuueckas paboTa M MOIIHOCTb,
NOTEHLMAIbHAs SHEPT U TENa, MOJHATOIO HaJl IOBEPXHOCTHIO 3€MJIM, TOTEHLIMAIbHAs SHEPTUS CKATON
NpYXUHBI, KUHETUYECKasi SHEPIus, MOJIHAasg MEXaHW4YecKas SHeprus, Mepuoj M 4YacToTa KojeOaHuM,
JUIMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, IIOKA3aTENb MPEIOMIIEHUS CPEbl);
IIpU ONMUCAHUM MPABUIBHO TPAKTOBATh (PU3NYECKUN CMBICT HCIOIb3YEMbIX BEJIWYMH, 0003HAUEHUS U
€IMHUIIBI (PU3HUECKUX BETUYMH, HAXOAUTh (DOPMYIIbI, CBA3BIBAIOIINE JAaHHYIO (DU3MUYECKYIO BETUUUHY
C IPYTUMH BEJIMYMHAMH, CTPOUTH IT'padMKU N3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYNH;

—XapaKTepru30BaTh CBOWCTBA TeJ, (U3NYECKUE SBICHHUS M TPOLIECCHI, UCIONb3YS 3aKOH COXPAaHEHUS



SHEpPIrUH, 3aKOH BCEMUPHOIO TATOTEHUS, MPUHLMIT CYNEPNO3ULUH CHUJI, NMPUHLUI OTHOCUTEIBLHOCTH
lanunes, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUS MMITYJIbCa, 3aKOHBI OTPAXXEHUS U MPEIIOMIICHHS CBETA,
3aKOHBl COXPAHEHMs 3apsIOBOTO M MAacCOBOI'O YMCEN IPH AACPHBIX peakUUsaX; IPU ATOM JaBaThb
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3AIHMCHIBATH €r0 MaTEMATUYECKOE BHIPAKCHHE;

—O0OBACHATH (PU3NUYECKHE IPOLIECCHl U CBOICTBA TeJl, B TOM YUCIIE M B KOHTEKCTE CUTyallud MPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH MPUYMHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE W3
2—3 JIOTMYECKHUX IIaroB ¢ OMOPOH Ha 2—3 M3y4YEHHBIX CBOMCTBA (DM3MYECKUX SBJICHHUH, (PU3UICCKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

—pemaTh pacu€THbIe 3aJaun (ONUPAIOLIUECS HA CUCTEMY M3 2— 3 ypaBHEHMH), MCIIOJIb3Ysl 3aKOHBI U
(dopMyIbl, CBsA3bIBaIOIIME (PU3MUECKUE BEJIMUYMHBI: HA OCHOBE aHAIM3a YCJIOBHS 3aJaud 3alKChIBAaTh
KpaTKoe ycJOBUE, BBIABISATH HEOCTAIONINE WM U30BITOUHBIC JaHHbBIC, BRIOMPATh 3aKOHBI U (POPMYJIHI,
HEOOXOIUMBIEC Ul pelIeHUs, IPOBOAUTH PacuéThl U OLEHMBATH PEATUCTHUYHOCTh HOJYYEHHOTO
3Ha4YeHUs (PU3NIECKOI BETHUNHBL;

—pacno3HaBaTh IPOOJIEMbI, KOTOPbIE MOXHO PEIINTh MPHU MOMOLIM (PU3NYECKUX METOJIOB; HCIIOJIb3YS
ONKCAaHHWE WCCIEOBAaHUS, BBIACIATh NPOBEPSEMOE MPEIINOI0KEHNE, OLEHUBATh IPABHIBHOCTD
HOpsi/IKa POBEICHHSI UCCIIEI0BAHNUS, JIeJIaTh BbIBOABI, HHTEPIPETUPOBATh PE3YJIbTAaThl HAOIIOACHUN U
OTIBITOB;

—IIPOBOJIUTH OIBITHI MO HAOMIOAECHUIO (PU3NYECKUX SBICHUN WM (QU3NYECKUX CBOWCTB Tel (M3ydyeHue
BTOpPOro 3akoHa HpIOTOHA, 3aKOHa COXpPAHEHUS OJHEPIUH; 3aBUCUMOCTh IIepHoja KoJeOaHWit
IPY)KUHHOIO MasiTHUKa OT MAacChl Ipy3a M >KECTKOCTU HPYKUHBl U HE3aBUCHUMOCTb OT aMILIMTY]IbI
MaJIbIX KOJIeOaHWil; MPSIMOIMHEHHOE PacIpOCTPaHEHUE CBETa, Pa3lIoKeHUE OEeNoro CBEeTa B CIIEKTD;
U3y4yeHHE CBONCTB H300pakeHUs B IUIOCKOM 3€pKaje M CBOWCTB H300pakeHUs IpeaMera B
coOuparomiell InH3e; HaOI0JeHNEe CIUIONIHBIX M JIMHEHYAThIX CHEKTPOB M3IYYEHHUs): CAMOCTOSATEIBHO
coOMpaTh YCTaHOBKY M3 H30BITOYHOrO Habopa OO0OpYAOBaHMs;, OIUCHIBATH XOJ OINbITa U €ro
pe3yabTaThl, GOPMYITHPOBATH BHIBOJBI;

—IIPOBO/IUTh NPU HEOOXOIUMMOCTH CEpUI0 NPSAMBIX H3MEPEHUil, ompeAensss CpeAHee 3HauyeHue
u3MepsaeMoil BenIuHbI ((POKYyCHOE pacCTOsIHUE COOMPAIONIEH JIMH3bI); 0O0OCHOBBIBATH BBHIOOD criocoba
U3MEPEHUs/U3MEPUTEIILHOTO TPpUOopa;

—TIPOBOJIUTh HCCIIEJOBAHUE 3aBHUCHUMOCTEH (HM3MUECKMX BEIMYMH C UCIOIB30BAHUEM MPSIMBIX
U3MEpEeHUil (3aBUCUMOCTh IYTHM OT BpPEMEHHM IpPU PABHOYCKOPEHHOM JBIKEHMM O€3 HayaJlbHOM
CKOpOCTH; Tepuojia KoJieOaHMI MaTeMaTW4ecKOro MasTHHKAa OT JUIMHBI HUTH, 3aBUCHMOCTH yIJa
OTpaKe€HHMsI CBeTa OT YyIjla MNaJeHUs W yIila MpeJoMJIeHHs OT YyIyla MaJeHHs): IUIaHHPOBaTh
UCCIIEIOBAaHUE, CaMOCTOSITEIIbHO COOMpaTh YCTaHOBKY, (DMKCHPOBAaTh pE3yNbTaThl MOJYYSHHOM
3aBHCUMOCTH (PU3MYECKUX BEJIIMYMH C YUETOM 3aJaHHOM MOTrpEeIIHOCTH U3MEPEeHUi B BUIE TaOIUI U
rpaduKOB, IeNIaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIICOBAHUS;

—IIPOBO/INTh KOCBEHHbIE M3MEpPEeHUs (PU3MUECKUX BEIMUYUH (CpPeIHSs CKOPOCTh U YCKOPEHHUE Tela Mpu
PaBHOYCKOPEHHOM JBIDKEHHH, YCKOPEHHE CBOOOHOTO MAaJCHUs, KECTKOCTh MPYKUHBI, KOAPPUITHMESHT
TPEHUSI CKOJIbXKEHHUs, MeXaHuuyeckas paboTa M MOIIHOCTb, YacToTa MU THepuoJ KoyieOaHui
MaTeMaTHYECKOTO U MPYKUHHOTO MasTHUKOB, ONTHYECKAs! CHJIa COOMPAIOIIEH JTHMH3HI, PaJIMOaKTHBHBIH
(GoH): MIaHUPOBATh U3MEPEHUS; COOUPATh SKCIIEPUMEHTABHYIO YCTAHOBKY U BBITIOJIHITH U3MEpPEHMUS,
ClleAysl TIPeATIOKEHHON MHCTPYKIIMH;, BBIUYUCIIATh 3HAUCHNE BETMYMHBI M aHAJTU3UPOBATH MOJTyYSHHBIE
pe3yibTaThl;

—Cc00J1r01aTh IPaBUJIa TEXHUKU O€30MacCHOCTH MPH paboTe ¢ 1abopaTOpHBIM 000PYI0BAHUEM;

—pa3nuyaTh OCHOBHBIE NMPU3HAKN M3YUYEHHBIX (PU3MUYECKHX MOJEJeH: MaTepualibHas TOUKa, a0COIIOTHO
TBEPJIOE TENO, TOYCUHBIM HWCTOYHMK CBETa, JIy4, TOHKAas JIMH3a, IUIAHETapHas MOJENb aToMa,
HYKJIOHHAs1 MOZIESTb aTOMHOTO s1/1pa;

—XapaKTepU30BaTh MPUHIIHITEI JEHCTBHUS U3yYSHHBIX MPHOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOH Ha
UX ONHUCaHUS (B TOM YHUCIIE: CHUJOMETpP, JAaTUYUKU TOJIOKEHUS, PACCTOSHHUS M YCKOPEHHs, pakeTa,
9XO0JIOT, OYKH, TIEPUCKOI, (hoToammapar, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), ucnosp3ys 3HaHHS O CBOWMCTBaX (PU3MUECKUX SBICHHH M HEOOXOIMMBbIE (U3UUECKUe
3aKOHOMEPHOCTH;

—MHCIOJIB30BATh CXEMbI U CXEMaTHUHbIE PUCYHKH W3YUYEHHBIX TEXHHUECKUX YCTPOUCTB, U3MEPUTEIBHBIX
nprOOPOB M TEXHOJOTHYECKUX MPOIECCOB MPH PEHICHUH YYeOHO-TIPAKTUYECKUX 3a]ad; ONTHYECKUE
CXEMBI JJIsl IOCTPOCHUS N300paKEHUH B TNIOCKOM 3€pKajie U COOMpAIOLIel JIUH3E;



—IIPUBOJUTH

MIPUMEPBI/HAXOUTh

uHbOpMalLlMI0O O TMpUMepax MPaKTUYECKOTO0 HCIOJb30BaHUs

du3MYECKUX 3HAHWK B TIOBCEIHEBHOM >XW3HM sl oOecredeHus] 0€30MacHOCTH MpU OOpaIeHUH C

npubopaMu M TEXHUYECKUMHU YCTpOilcTBamH,

HKOJIOTMYECKOI'O ITOBEJICHUS B OKPYKAIOLIECH Cpelie;
—OCYIIECTBIISITh MOUCK MH(MOpManuu (U3NYECKOTO COJIEep:KaHus B ceTu VIHTepHEeT, caMOCTOSITEIHHO
dopMynupys TOHWCKOBBIM 3ampoc, HAXOAUTh IYTH ONpPEIENEeHUs JIOCTOBEPHOCTH MOJYYCHHOM
uH(pOpMaIlMK HAa OCHOBE UMEIOIIUXCS 3HAHUH U JOMOJIHUTEIbHBIX HCTOUHUKOB;
—WCIOJB30BaTh MPU BBIMOJHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJSPHYIO JIUTEPATypy (PU3HYECKOTO

COACPIKAaHUA,

CIIpaBOYHEBIC

Marcpuaibl,

pecypchl

CETH

Hutepner;

BJIAJIETD

COXpaHEHUsI 3JI0OpPOBbS M COONIOACHUS HOPM

npuéMamMmu

KOHCIIEKTUPOBAHMs TEKCTa, IpeoOpa3oBaHus HH(GOPMAIIUK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYIYIO;
—CO31aBaThb COOCTBEHHBIE TUCHMEHHBIE U YCTHBIC COOGH.[CHI/ISI Ha OCHOBC I/IH(bOpMaI_[I/II/I N3 HECKOJBbKHX
UCTOYHUKOB (DU3MYECKOrO COJEpXkKaHMs, IMYyOIMYHO MPEACTaBIATh pPE3yNbTaThl IMPOEKTHOW WM
HCCIIEIOBATEIBCKON JIEATEIBHOCTH; IIPU 3TOM TI'PaMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM ITOHSATUHHBIN
anmnapar H3y4aeMoro paszena (U3MKM U COIPOBOXKAATh BBICTYIJIEHHE Ipe3eHTaluell ¢ y4éToM

0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB.
TEMATHUYECKOE ITNTAHUPOBAHUE

Ne | Tema Komnuects | Onenounsie | JlJabopaTopHbl | DIeKTpOHHBIC 1B
0  4YacoB, | MpoUeaypsl | e, (mdpoBbIe) (meneBoi
oTBOJUMOE | (BUJ, [IPaKTUYECKHE | 0Opa3oBaTeabH | MPUOPUTET
Ha KOJIMYECTBO) | paboThI* bIC PECYPCHI BOCIIMTaHUS
OCBOCHHE ) No
7 Kjacc

1 | ®usuka u eé poan | 6 3 dusuka: ypoku, | 1, 2, 3, 4, 6,
B MO3HAHUU TecThl, 3amanud. | 8, 10
OKPY>KAIOIIEro (yaklass.ru)

MHpa

2 | llepoHavajbHbIe | 5 Kontponbna | 0 dusuka: ypoku, | 1, 2, 3, 4, 6,
CBeIeHNd 0 s pabora 1 TecThl, 3amanud. | 8, 10
CTPOEHHH (yaklass.ru)

BelecTBAa

3 | /IBHsKeHHE H 21 Kontponbna | 5 dusuka: ypoku, | 1, 2, 3, 4, 6,
B3aHMOJeHCTBHE g paboTta 2 TecThl, 3amanud. | 8, 10
TN (yaklass.ru)

4 | laBiaenue 21 Kontponbha | 2 dusuka: ypoku, | 1, 2, 3, 4, 6,
TBEPABIX TeJl, a1 paboTa 1 TecThl, 3amanus. | 8, 10
JKHAKOCTE 1 (vaklass.ru)
razoB

5 | PaGoramn 12 KoHntponbha | 2 dusuka: ypoku, | 1, 2, 3, 4, 6,
MOIIHOCTD. s pabora 1 TecThl, 3amanus. | 8, 10
JHeprus (yaklass.ru)

Pe3eps 3 IMA 1 dusuka: ypoku, | 1, 2, 3, 4, 6,
TecThl, 3amanus. | 8, 10
(yaklass.ru)
Hroro 68 6 12
8 Kacc

6 | TemioBble 28 KonTponpra | 3 dusuka: ypoku, | 1, 2, 3, 4, 6,

SIBJICHUS s pabota 2 TecThl, 3amanus. | 8, 10
(yaklass.ru)

7 | Dnexrpuueckue u | 37 Kontponbha | 9 dusuka: ypoku, | 1, 2, 3, 4, 6,
MAarHuTHbIE s pabora 3 TecThl, 3ananus. | 8, 10
SIBJICHUSA (yaklass.ru)

Pe3epn 3 ITA 1 dusuka: ypokw, | 1, 2, 3, 4, 6,
TecThl, 3ajgadus. | 8, 10
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(vaklass.ru)

Hroro 68 6 12
9 xnac

8 | Mexannuyeckue 40 KoHntpoisibHa | 6 dusuka: ypoku, | 1, 2, 3, 4, 6,

ABJICHUSA s pabora 3 TecThl, 3amanug. | 8, 10
(yaklass.ru)

9 | Mexanuueckue 15 Kontposbna | 2 dusuka: ypoku, | 1, 2, 3, 4, 6,
Ko0JIe0aHusd u s pabota 1 TecThl, 3amanus. | 8, 10
BOJIHBI (yaklass.ru)

1 | DaekrpomaruutH | 8 1 dusuka: ypoku, | 1, 2, 3, 4, 6,

0 | oe moje m TecThl, 3ajadus. | 8, 10
3JIeKTPOMArHUTH (yaklass.ru)
bl€ BOJIHBI

1 | CBeroBble 15 Konrtponbna | 4 dusuka: ypoku, | 1, 2, 3, 4, 6,

1 | aBaenus s pabota 1 TecThl, 3amanus. | 8, 10

(yaklass.ru)
1 | KBanToBble 17 KonTponbha dusuka: ypoku, | 1, 2, 3, 4, 6,
2 | aBjaenus s pabora 1 TecThl, 3amanud. | 8, 10
(yaklass.ru)

1 | NoBTOpHTEIBLHO- 7 IMA 1 dusuka: ypoku, | 1, 2, 3, 4, 6,

3 | 0000MmArOIMIi TecThl, 3amanus. | 8, 10
MOJIYJIb (yaklass.ru)

Hroro 102 7 13
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