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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma 1o gu3uKe Ha YpOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHUs COCTaBIIEHA HA OCHOBE
MOJIOKEHUH M TpeOoBaHUIl K pe3ylbTraTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
obOpazoBarenbHON porpaMmsbl, peacraBieHHbIX B PI'OC O0O0, a Takke ¢ yuétoM deaeparibHON
paboueii mporpammsl BoctinTanusa U Konnenmumu npenojaBanus yueOHoro npeamera «Pusnkay.

Conmepxanue  mporpaMMbl 1o (U3MKE ~ HANpaBleHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOH TI'PAaMOTHOCTU OOYYAIOIIMXCS W OpraHu3aiuio Hu3ydeHus (U3UKH Ha
NEeSITEIbHOCTHOW OCHOBe. B mporpamme mo (u3MKe y4YUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npeamera B peanmuzanuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHBIM  pe3ylbTaTaM  OOy4eHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3HU
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHMs.

[Iporpamma no ¢u3mnKe ycTaHaBIMBAaeT paclpeiesieHue y4eOHOTro marepuana Mo rojaam
o0ydeHust (1Mo kjaccam), NpeajaracT MPUMEPHYIO IOCIEI0BATENbHOCTh HM3YUYCHUS] TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHI IPEIMETHOTO COACPKAHUS U yIETE BOSPACTHBIX OCOOCHHOCTEH
oOyJaronuxcs.

[Tporpamma o ¢usuke pazpadboTaHa C LENTbI0 OKa3aHHUs METOANYECKON TOMOIIU YUUTETIO
B CO3/IaHUU paboyeil MporpamMmsl 1o y4eOHOMY MPEIMETY.

OwusmKa SBIAETCS CHCTEMOOOPA3yIOUINM IS €CTECTBEHHO-HAYYHBIX YUE€OHBIX MTPEIMETOB,
MOCKOJNIbKY (pU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XHUMUEH,
Ouonorueii, actpoHoMueil U pusndeckoi reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, IpeNoCTaBisieT HaumOojee siCHble OOpas3lpl MPUMEHEHMsS] HAy4HOIO MeToj]a
MIO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHUS JJOCTOBEPHBIX 3HAHUN O MUpE.

Opna w3 rNaBHBIX 3a7a4 (U3MYECKOr0 00pa3oBaHUsl B CTPYKType oOIIero oopazoBaHus
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW TPAMOTHOCTH M HUHTEpeca K Hayke Yy
oOyJaronuxcsi.

N3yuyenne ¢u3nkn Ha 0a30BOM YpOBHE IIpENIoyiaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD!

® HAy4YHO OOBSCHATH SIBJICHUS;

® OLIEHUBATh U MIOHUMATh OCOOEHHOCTH HAyYHOT'O MCCIIEI0BAHNUS;

® MHTEPHPETUPOBATH JAHHBIE W MCIOJIb30BaThb HAy4YHBIE JOKA3aTENIbCTBA MJIS
MOJIy4YEHUs BBIBOJIOB.

[lenn u3yuyeHus (U3MKUM HAa yYpOBHE OCHOBHOI'O OOIIEr0 OOpa30BaHUS ONpPENEIECHBI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, peaau3ylolMX OCHOBHBIE O001I€00pa3oBaTeNbHble MPOTrPAMMBL,
yTBepxkI€HHONU pemeHneM Kosmernn MunucTteperBa npocsemenuss Poccuiickonn @enepannn
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).

Henu nzyyenus pu3nKku:

e npuoOpeTeHne WHTEpeca U CTPEeMJICHUS OOydaroluXcsl K HAYYHOMY H3YyUEHHUIO MPHUPOJDI,
pa3sBUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJACTaBICHMA O HAayyHOM MeToA€ IMO3HaHHA U  (OPMHpPOBAHUE
MCCJIE0BATEIBCKOIO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (opMupOBaHHE HAyYHOTO MHMPOBO33PEHHUS KaK pe3ysibTaTa H3y4eHHS OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE NPEACTABICHUN O pOoIU (U3UKHU JUIS Pa3BUTHUS APYIHMX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHii;



® Dpa3BUTHE TMPEIACTABICHHA O BO3MOXHBIX cdepax Oynymed mnpodeccnoHaIbHON
JIESATETLHOCTH, CBSI3aHHON ¢ (DM3HMKOM, MOATOTOBKA K JMajbHEUIIEMy OOYYEHHIO B 3TOM
HalpaBJICHUH.

JocTmwkenne STHX Ieneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOILIEro
00pa3oBaHUs 00ECIIEUNBACTCS PEIICHHEM CIICAYIONINX 3a1a4:

e [puOOpeTeHHEe 3HAHWK O TUCKPETHOM CTPOCHHH BEILECTBA, O MEXAaHWYECKUX, TEIJIOBBIX,
AJEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHHSX;

e npuoOpeTeHne YMEHUN OIUCHIBATh U OOBICHATH (PU3UYECKHE SBICHUS C MCIOIb30BAHUEM
MIOJTYYCHHBIX 3HAHHIA;

® OCBOCHHE METOOB PEUICHUS MPOCTEUIINX PAaCUETHBIX 3314 C HCIIOJIb30BaHHEM (PU3NIECKUX
MoJIeINIel, TBOPYECKHUX M MTPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;

® pa3BUTHE YMEHWH HAOIIONATh MPUPOJIHBIC SBICHHS M BBIIOJIHSITH OIBITHI, JIAOOPATOPHBIC
paboTbl M DKCIEPUMEHTAIBHBIC WCCICIOBAHUS C HCIOJIB30BAHUEM HW3MEPHUTEIBHBIX
puOOpoOB;

e ocBoeHHe mpUEMOB paboThl ¢ uHpopMalKeld (U3NIECKOTO COJACPIKaHUs, BKIIOYAs
WH(OPMAIIUIO O COBPEMEHHBIX JOCTIKCHUSX (DU3HMKH, aHAIU3 M KPUTHUYECKOE OIICHUBAHUE
uHpOpMaLNH;

® 3HAKOMCTBO cO cdepamu NMpodecCHOHATBLHON EATCIIEHOCTH, CBS3aHHBIMH C (DU3HKOW, W
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JOCTIKECHHIX (PU3UUCCKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS

oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJEN0), B 8 kiacce — 68 yacoB (2 yaca B

HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme mo (Gu3mnke nepeyeHsb J1abopaTOPHBIX padOT U OMBITOB HOCUT
PEKOMEHIaTeNIbHBIN XapakTep, YYUTENb JenaeT BbIOOp MpoBelneHus 1abopaTopHbIX paboT u
OTIBITOB C YU4ETOM MHIUBUIYaTbHBIX OCOOCHHOCTEH 00YJaIOIINXCs, CIIUCKA IKCIIEPUMEHTAITLHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O FOCY/IapCTBEHHOIO SK3aMeHa 10 (PU3UKE.

COJAEPKAHUE OBYYEHUSA
7 KUIIACC

Paznes 1. ®u3nka u e€ posib B NO3HAHUHM OKPY/KAIOIIEro MUpa.

®usuka — Hayka o npupoje. SAsnenus npupoasl. OU3NYECKUE SABICHUSA: MEXAHUYECKUE,
TEIJIOBBIE, YIEKTPUIECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

@dusnueckue BenuuMHbBL. M3Mepenue Qusnueckux BenuuuH. Pusnyeckue HpUOOPHI.
ITorpemHocTs n3MepeHuid. MexayHapoiHas CUCTEMa €IUHULI.

Kak ¢u3uka m npyrue ecrecTBEHHblE HAyKH H3ydaroT npupony. EcTecTBeHHO-Hay4dHBIN
METOJl TO3HaHMs: HaOJI0JeHHE, IOCTAaHOBKA HAyYHOrO BOIIPOCA, BBIIBU)KEHUE THUIIOTES,
HKCIEPUMEHT TI0 TPOBEPKE THUINOTE3, OOBsACHeHHE HalmonaemMoro spiueHus. OmnucaHue
(bu3nUeCKUX SBICHUH C IOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHnueckue, TEIJIOBBIE, IEKTPUIECKNE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. O®wuszuyeckue MpuOOPHI U MpoLeaAypa MPsIMBIX U3MEPEHHI aHAJIOrOBBIM U IU(POBHIM

npubOpoM.

Jlabopamopnwvie pabomot u onvimol.

1. OmnpeneneHue HeHbl JeIEHUS KAl U3MEPUTEIHLHOTO MPHOopa.



N3MepeHne paccTosiHUM.
N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.
Ornpezenienre pa3MepoB MaJbIX TEJ.

W3mepenune Temmeparypbl MpH IMOMOLIM KUAKOCTHOTO TEpPMOMETpa M JaTudKa
TEMIEPATYPHI.

LA S

6. lIpoBeneHue wuccieqoBaHUsS MO IMPOBEPKE THUIIOTE3bl: AAIBHOCTh IOJETA IIAPUKA,
NYIIEHHOTO TOPU30HTANIBHO, TEM OOJIbIIE, YeM OOJIbIIe BHICOTA ITyCKa.

Pa3nes 2. [leppoHayaibHbIe CBeleHHS O CTPOCHHMH BellecTBA.

CrpoeHue BemiecTBa: aToOMbl M MOJEKYJIbl, MX pasMepbl. ONBITH, JOKa3bIBAKOLIUE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBuxenue uacTul] BemiecTBa. CBSI3b CKOPOCTHU JBHUXKEHHMS 4YaCTUL[ C TEMIIEPaTypOM.
bpoynoBckoe nBmxkeHue, auddys3us. B3zanmopelicTBUe dYaCTHIl BENIECTBA: MPUTSDKCHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEHW U TBEPIBIX
(kpucTaminyeckux) Teia. B3auMocBs3b MEXIy CBOMCTBaAaMM BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJSIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTtHblX COCTOSIHUN
BOJIBI.

Hemoncmpauuu.

1. HaOmroneHue OpOyHOBCKOTO JBUKECHHUSI.

2. HaGmronenue nuddy3un.

3. HaGmonenue sBieHHUM, OOBIACHIIOUUXCS MPUTHKEHUEM WIM OTTAIKUBAHUEM YaCTHI]

BEILECTBA.

Jlabopamopnwvie pabomot u onvimel.

1. Ormenka guamMerpa aToMa METOAOM PsIIOB (C UCIoIb3oBaHueM (hoTorpaduwii).

2. OnpITHI 110 HAOJIOICHUIO TETUIOBOT'O PACIIMPEHUS Ta30B.

3. OmnbIThl 10 OOHAPYKEHUIO AEUCTBUSI CUIT MOJIEKYJISIPHOTO MIPUTSKEHUS.

Pa3nen 3. /IBu:keHHe U B3aUMOJeilicTBHE TeJl.

Mexannueckoe IBUXKEHHME. PaBHOMEpHOE U HepaBHOMEpHOE JBMkKEHHE. (CKOpOCTb.
CpenHsist CKOpOCTh IPY HEPABHOMEPHOM JIBIXKCHHUH. Pacuér myTu U BpeMeHU JABUKECHUSI.

SlBnenve wHepruu. 3aKOH WHEpPIUHU. B3aummonelcTBHEe TeNl Kak NPUYMHA W3MEHEHUS
CKOpPOCTH JIBM>KEHMsI Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemiectBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJ B €UHUIE 00bEMa BEIIeCTBA.

Cuna xak XapakTepucTuka B3aumojeiicTBus Ten. Cuia ynpyroctd M 3akoH ['yka.
W3mepeHue cuitbl ¢ TOMOLIBIO TMHAMOMETpa. SIBlIeHNe TATOTeHUs U cuila TsbkecTH. Cuna TshkecTu
Ha pyrux mianerax. Bec tena. HeBecomocTs. CiiokeHHe cuil, HallpaBiI€HHBIX 10 OJHON MPSIMOM.
PaBHopnelicTByromas cui. Cuia Tpenust. TpeHne CKonbXeHUs! U TpeHUE MoKos1. TpeHue B nmpupojie
U TEXHUKE.

Hemoncmpayuu.

1. HabmroneHue MeXaHU4eCKOro JTBUKCHHS Tea.

2. H3mepeHue CKOPOCTH NPSIMOIUHENHOTO JBUKEHUS.

3. HaGnronenue siBneHUs HHEPIUH.

4. HaOmoneHune U3MEHEHUs CKOPOCTH MPU B3aUMOAEHCTBUU TE.
5. CpaBHeHME MacC MO B3aUMOJICCTBHIO TET.

CroxxeHune CHJI, HAaITPaBJICHHBIX I10 O,HHOI/I HpﬂMOI/I.
Jlaﬁopamopubte padomul u onvimol.



1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO MABIXKEHHUS (LIapuKa B KHUAKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOMIIS U TaK Jiajee).

2. OmnpeneneHue cpenHeil CKOPOCTH CKOJIBXKEHUs OpycKa WM HIapuKa MO HAKIOHHOMN
IJIOCKOCTH.

3. OmnpeneneHure MIOTHOCTU TBEPAOTO TeA.

4. OnbIThl, AEMOHCTPHUPYIOLINE 3aBUCUMOCTh pacTsKeHHS (AedopMariiu) MpyXKHUHBI OT
IIPUIIOKEHHOM CUJIBI.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIbKEHHS OT Beca Tejla U
XapakTepa COIMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znea 4. /laBjienne TBEPABIX TeJl, s KMAKOCTEH U ra3os.

Hasnenne. CriocoObl yMEHBIICHHS U YBEIUYCHUA aBiieHus. [laBneHne ra3a. 3aBUCUMOCTh
JIaBJICHU ra3a oT 00béMa, Temneparypsl. [lepenada napneHus TBEPABIME TEIAMU, )KUIKOCTIMH U
razamu. 3akoH Ilackansa. IIHeBMaTmuyeckne MalIMHbBL. 3aBUCHUMOCTb JABJICHUS KXUIKOCTH OT
rnyounsl.  ['mppocratumueckuit  mapagokc. CooOmatomuecs cocyabl. ['mapaBianueckue
MEXAHU3MBI.

Atmocdepa 3emnn U atMocdepHoe AaBieHHE. [IpUYMHBI CyIIECTBOBAHHUS BO3IYLTHON
obonouku 3emmu. OmnbiTt Toppuyermnu. M3mepenue atmocepHOro naBlieHUS. 3aBUCUMOCTH
atMoc(epHOro JaBieHHUS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMoc(hepHOro JaBICHHS.

JelicTBHE )XUJIKOCTU U ra3a Ha MOTPYXKEHHOE B HUX Teo. BriTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenada naBneHus KUIKOCTBIO U ra30oM.

CooOmiarommecs COCy/Ibl.

I'uppaBnmueckuil mpecc.

[TposiBnenue neiicTBus aTMOCHEPHOTO AaBICHHUSL.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00BEMa NOTrpYKEHHOM dYacTh Tena M
IJIOTHOCTH KHUJIKOCTH.

oA wWNPRE

PaBeHCTBO BBITATKMBAIONIEH CUJIbI BECY BBITCCHEHHOM KUJKOCTH.

®

VYcnoBue 1uiaBaHMs TeN: IJIaBaHUE WM TOTPY)KEHUE Tel B 3aBUCHUMOCTH OT

COOTHOILLIEHUS TUIOTHOCTEH TeJa U KUAKOCTH.

Jlabopamopuvie pabomol u onvimol.

1. MHccnenoBaHue 3aBUCMMOCTH Beca Tejla B BOJ€ OT 00bEMa MOrpyKEHHOM B JKUJKOCTb
YacTH TeJna.

2. OmpezneneHue BBITAJIKUBAIOLIEH CHJIBI, JEHCTBYIOIIEH Ha TEJO, IOTPYKEHHOE B
KUAKOCTD.

3. IlpoBepka HE3aBUCHMOCTH BBITAJIKHUBAIOIIEH CHJIBI, IEHCTBYIOLIEH HA TEJIO B )KUJKOCTH,
OT Macchl Tena.

4. OmnbIThl, IEMOHCTPUPYIONIUE 3aBUCUMOCTh BBITATKUBAIOIICH CHJIbI, JEHCTBYIONIEH HA
TEJIO B ’KMJKOCTH, OT 00bEMa NMOTPYKEHHON B JKUAKOCTh YaCTU TeJla U OT MJIOTHOCTH
KUJKOCTH.

5. KonctpyupoBaHue apeomeTpa WM KOHCTPYUPOBAHHE JIOJKU U OIpEIeleHue eé
Ipy30II0ABEMHOCTH.

Pa3pnen S. PaGora 1 MOIUHOCTb. DHEPIUs.

Mexanuueckast pabota. MOIIHOCTb.



[TpocThie MexaHU3MBI: pblyar, 0J0K, HaKJIOHHAs MJI0CKOCTh. [IpaBuiio paBHOBecHs phlyara.
[IpumeHeHne mpaBUia paBHOBECHs phlyara K OJIOKy. «3ojoroe mpaBuiio» mexaHuku. KII/|
IPOCTHIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHHUKE.

Mexanuueckas sHeprus. Kunetnueckast M noreHuuanbHas sHeprus. [Ipespamienue oqHoro
BHJIa MEXaHUYECKOM YHEPTUU B APYroi. 3aKOH COXPAHEHHUs SHEPTHH B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwvie pabomot u onvimel.

1. Omnpenenenue paOOTHl CUJIBI TPEHUS TNPU PABHOMEPHOM [BHKEHUM Tejla IO

TOPU30HTAJILHOM TOBEPXHOCTH.

2. MUccnenoBanue ycioBui paBHOBECHS pblyara.

3. Hsmepenue KII/l HaKIOHHOM MJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXAaHUYECKOUM SHEPIHH.

8 KIIACC

Pa3nes 6. TenJioBble siBJICHUS.

OcHOBHBIE T0JIOKEHUS MOJIEKYJISIPHO--KHHETUYECKON TEOpUHU CTPOEHUs BellecTBa. Macca
W pa3Mepbl aTOMOB U MOJEKyJl. OmnbITbl, NOATBEPKIAIOLINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U ra3000pa3HOro COCTOSIHUM BemiecTBa. Kpucrammueckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra30B, )KUIKOCTSH M TBEPIBIX TEJI HA OCHOBE TIOJIOKEHUH
MOJIEKYJIAPHO--KUHETUYECKOM Teopun. (CmauMBaHWE M KanWwULIpHbIE sBIeHUs. TemoBoe
pacIIMpEeHHEe U CKaTHUE.

Temneparypa. CBs3b TemmepaTypbl CO CKOPOCTbIO TEIUIOBOIO JBHKEHMSI YacTHIL.
Buyrpennss sneprust. CnocoObl U3BMEHEHUs BHYTPEHHEN SHEPruu: TEIUIonepeaya U COBEpILIEHNE
paboTsl. Bubl Teruionepeaaun: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3Iy4YEHUE.

KonnuecTBo TEmnoThl. YenbHas TEIMIOEMKOCTh BellecTBa. TermnooOMeH U TEerioBOe
paBHOBecHe. YpaBHEHHE TeMJoBOro OanaHca. IlnaBieHne um OTBepAEBaHUE KPHUCTAIIMYECKUX
BEIIIECTB. YJelbHas TemioTa IaBieHus. [lapooOpa3oBanue u koHjeHcanus. Mcmapenue.
Kunenne. VYnenbHas Ttemiora mnapooOpa3oBaHHUs. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
aTMOC(EPHOTO JaBJICHUS.

BrnaxxHocTs Bo3ayxa.

OHeprus TomMBa. Y iejbHasi TeMI0Ta CrOPaHHUs.

[Tpunuuner pabotsl TemnoBeix aBurarenet KIIJ[ TtemmoBoro nBurarens. TemnoBble
JIBUTATEIIN U 3allUTa OKPYKAIOLIEH CPEbl.

3aKOH COXpaHEHMsI U IPEBPALLECHNS SHEPTUH B TEIUIOBBIX IIPOLECCAX.

Hemoncmpayuu.

Hab6mronenrne 6poyHOBCKOTO JBUKEHUS.

HaGmronenue nudoysuu.

Habmionenue siBneHuil cMauMBaHUs M KaIWJUISIPHBIX SIBICHUH.

HabmroneHue TenaoBoro pacimpeHust Teil.

V3MeHeHne AaBlieHus ra3a pu U3MEeHEHUH 00bEMa U HarpeBaHUM UJTU OXJIAXICHUU.
[TpaBuiia u3MepeHus TeMIepaTypsbl.

Buasl Terionepenayn.

OxJaxJieHue Ipu COBEPLICHUN PaOOTHI.

. HarpeBanue npu coBepiieHHH pabOThI BHEIIHUMH CHUJIAMHU.

10 CpaBHeHuE TEMIIOEMKOCTEN pPa3InYHbIX BEILIECTB.
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11. HaOmroneHue KUIEeHNs.

12. HaGmroieHe MOCTOSIHCTBA TEMIIEPATyphl IPH TUIABICHUH.

13. Moaenu TeTOBBIX JBUTATEIICH.

Jlabopamopnwvie pabomot u onvimeol.

OnbITHI 1O OOHAPYKEHUIO IEUCTBUS CHUIJI MOJIEKYJISIPHOTO HPUTSKEHHUSI.

OnBbITHI 110 BBIPALMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

OnBITH O HAOIIOIEHUIO TETUIOBOTO PACIIUPEHHUS Ta30B, )KUIKOCTEH 1 TBEPIBIX TEI.
Omnpenenenue AaBICHHUS BO3yXa B OaJUIOHE LINPUIIA.

e wnN e

OneIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJIEHHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHUs WIN OXJIAXKICHUSA.
6. IlpoBepka rumoTe3pl JIMHEHMHONW 3aBUCHUMOCTH JJIHHBI CTOJOMKA JKMJIKOCTH B
TEPMOMETPHUUYECKON TPYyOKE OT TeMIIEpaATypPHlI.

7. HaOnroneHue u3MeHEHMs] BHYTPEHHEH PHEPrUM Tejla B pe3yibTaTe TEIJIONepeaauu u

paboOThI BHEUTHUX CHIL

8. HccnenoBanue siBJeHUS TEIIIOOOMEHA MTPHU CMEIIMBAHUH XOJIOIHOM U ropsiuel BOJBI.

9. OmpezneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW TNpU TEIJIOOOMEHE C

HarpeThiM METAIIIMYECKUM LIUJIUHAPOM.

10. Onpenenenue yeiabHONU TEIIOEMKOCTH BEILIECTBA.

11. UccnenoBanue npolecca uCIapeHusl.

12. OnpeneneHne OTHOCUTEIbHOM BIAKHOCTH BO3yXa.

13. Onpenenenue yaenbHOM TEIUIOTHI MJIaBJICHUS JIbJA.

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onexrpuzanus Tei. J{Ba poja aneKTpUYecKuX 3apsaaoB. BzanmopelicTBue 3apsKeHHbBIX TeEIL.
3akoH KynoHa (3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS 3apsDKEHHBIX TEJl OT BEJIMYMHBI 3aps0B U
pPacCTOSTHUS MEXTY TEJIaMH).

Onektpuueckoe nosie. Hanpspk€HHOCTh anekTpudeckoro nois. [IpuHuun cynepno3uuuu
AIIEKTPUYECKHUX M0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn snexTpudeckux 3apsnoB. DJIEMEHTapHbIA siekTpudeckuil 3apsg. CtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsijia.

ONEKTPUUYECKUIT TOK. YCIOBUS CYHIECTBOBAHMS JIJIEKTPUUECKOro TOKa. McTOuHMKHM
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckass 1enb. Cuina Toka. OieKkTpuueckoe HampsbkeHue. ConpoTHBIEHHE
MPOBOJIHUKA. YIEIbHOE CONpPOTUBIEHUE BemlecTBa. 3akoH Owma g  ydacTKa UEMH.
[TocnenoBarenbHOE U MapaieIbHOE COEMHEHHE TPOBOJHUKOB.

Pabota 1 MoIIHOCTD 3NIEKTpUYECKOro Toka. 3akoH Jxoyns—JleHna. DnekTpuueckue Henu
U TIOTPeOUTENH IEKTPUUIECKOM SHEpruu B ObITY. KOpoTKOe 3aMbIKaHHeE.

[TocTostHHbIe MarHuThl. B3amMopaeilcTBME NOCTOSHHBIX MAarHUTOB. MarHutHoe moJe.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue IS )KM3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE mosie
ANEKTPUYECKOTO TOKa. [IpMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eicTBUE MarHUTHOTO MOJISt
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb MOCTOSHHOTO TOKa. Mcnonb3oBaHue
AJIEKTPOJIBUraTesIe B TEXHUUYECKUX YCTPOUCTBAaX U Ha TPAHCIIOPTE.

OnbiTel  @apazges. SBieHue dneKTpoMarHUTHOM  wHAyKuuu. [IpaBuno  JleHma.
OnektporedHeparop. CrocoObl TONYYEHHS JJIEKTPUYECKOW DHEPruu. OJIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHH.

Hemoncmpayuu.
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DJIeKTpHU3alus Tel.

JIBa poJia AEKTPUUECKUX 3apsSA0B U B3aUMOJICHCTBUE 3apsyKEHHBIX TEJl.
YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.

DJIeKTpOCTaTUYECKasi MHTYKIIHSI.

3aKOH COXpaHEHHUS JICKTPUUECKUX 3aPsJIOB.

[IpOBOHUKY U TUAJECKTPUKH.

MoenupoBaHUE CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIS.

VM CTOYHHKH TOCTOSHHOTO TOKA.

JIefiCTBHS DIIEKTPUYECKOTO TOKA.

. DJIEKTPUUYECKU TOK B )KUIKOCTH.

. "'a30BbIii pazps.

. I3MepeHue cuiibl TOKa aMIIepMETPOM.

. U3mepenue 31eKTpUYeCcKOro HarpsKEHUs. BOJIbTMETPOM.

. Peocrar u mMara3uH cCOnpoTHBIECHHUM.

. BzanMoielicTBHe MOCTOSHHBIX MAarHUTOB.

. MonenupoBaHre HEBO3MOXXHOCTH pa3JieJIeHHs TTOJIFOCOB MarHUTa.

. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

. OnbIT OpcTena.

. MarauTHoe 1moJje Toka. JJIeKTPOMAarHur.

. lelicTBue MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

. DIEKTPOABUTATEIb MIOCTOSTHHOTO TOKA.

. UccnenoBanue siBJICHUS 3IEKTPOMATHUTHON MHAYKIUH.

. OnbiTel Dapajes.

. 3aBUCUMOCTb HaIpaBJiICHUSI UHAYKIIMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHSI.
25.

DJeKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwvie padbomot u onvimol.

oV ks wNPRE

10.
11.
12.

13.
14.
15.

OnbITh IO HAOIIOAEHUIO SJIEKTPU3ALUH TEJl HHAYKIIUEH U IPU CONPUKOCHOBEHHH.
HccenenoBanue N1eUCTBUSA JIEKTPUUECKOTO MOJIA HA IPOBOJHUKYU U TUIJICKTPUKH.
CO6opka u mpoBepka pabOoThl MEKTPUUECKON LIENH MOCTOSIHHOTO TOKa.

W3mepenne u peryampoBaHue CHIIBI TOKA.

W3mepenne u peryampoBaHue HaPsHKCHUS.

HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA, MAYIIETO Yepe3 PEe3UCTOpP, OT CONIPOTHUBIICHUS
pe3ucTOpa U HANPSKEHUs Ha PE3UCTOPE.

OneITbl, JIEMOHCTPUPYIOLUIME  3aBUCHUMOCTH  JIEKTPUYECKOTO  CONPOTHBIICHHUS
IIPOBOJIHHKA OT €0 JUIMHBI, IIJIOMAN IONEPEYHOT0 CEYEHHS U MaTepHaa.

IIpoBepka npaBuiia CII0KEHUS HAIPSKEHUH TIPH ITOCIIEI0BATEIbHOM COCIMHEHUH JIBYX
PE3UCTOPOB.

IIpoBepka npaBuiia st CUJIbI TOKA IIPH MapaIICIbBHOM COCAMHEHUHU PE3UCTOPOB.
Omnpenenenue pabOThI AIEKTPUYECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTop.

Onpenenenre MOIHOCTH YIEKTPAYECKOTO TOKA, BBIIEISEMON HA PE3UCTOPE.
HccenenoBanue 3aBUCHMOCTH CHIIBI TOKA, UAYIIETO Y€PE3 JaMIIOUKY, OT HAIIPSIKEHUS Ha
HEH.

Omnpenenenne KIIJ[ narpeBatens.

HccenenoBanue MarHUTHOTO B3aUMOJEHCTBHUS IIOCTOSIHHBIX MArHUTOB.

W3yueHre MarHUTHOTO TOJS IOCTOSIHHBIX MAarHUTOB NpU HMX OOBEIUHEHHU U
pa3eIIeHUN.



16. UccnenoBanue AeMCTBUA 3IEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEIIKY.
17. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJACHCTBUS KATYIIKH C TOKOM U
MarHuTa OT CHJIbl TOKA U HalIPaBJICHUS TOKA B KaTYILKE.

18. M3yueHue neicTBUSI MAarHUTHOTO T10JIS1 HA IPOBOJHUK C TOKOM.

19. KoHcTpyrnpoBaHue 1 u3ydeHue paboThl AIEKTPOABUTATEINS.

20. Usmepenune KIIJI anekTpoaBuraTebHOM YCTaHOBKH.

21. OnpITHl 1O HCCIEAOBAHUIO SIBJICHUS SJCKTPOMArHUTHOW HMHIYKLIMH: HCCIIEIOBAHUE

VM3MEHECHUH 3HAUCHUS U HAPABJIEHUS UHAYKIHOHHOTO TOKA.
9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHHUSA.

Mexanunueckoe aBuxkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOrO JBHKEHHs. PaBHOMEpHOE IpsMOIMHENHOE nABHXKeHHE. HepaBHOMepHOe
NpsIMOJIMHEHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IpPH HEPAaBHOMEPHOM
JBUKEHUH.

VYckopenue. PaBHoyckopeHHOe TpsiMOIHHEeHHOe ABmxkenne. CBoboaHoe nagenue. OnbIThl
lanunes.

PaBHoMepHOE ABMkeHUE MO OKpYKHOCTH. [lepuon u yactora oOpamenus. JluneitHas u
YIJI0Basi CKOPOCTH. LIEeHTpOoCTpeMUTENBHOE YCKOPEHHE.

ITepBniii 3akon HeroTona. Bropoii 3akoH Hptorona. Tpetuit 3akon Herortona. [lpuniun
CYNEPIIO3ULUHN CUIL.

Cuia ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujia TPEHUS CKOJIBKEHMSI, CHJIa TPEHHS
MOKOS1, APYTUE BUbI TPEHUSI.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOPEHHE CBOOOIHOrO TMaJeHUS.
JBuxenue ianet Bokpyr Connua. [lepBas kocMuueckas ckopocTs. HeBecoMOCTh 1 eperpysKu.

PaBHoBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpeIIEHHON OChIO BpauieHuss. MomeHT cuiibl. LleHTp TshkecTu.

Nmnynsc Tena. M3meHenune umnynbca. MMnynbe cuiibl. 3aKOH COXPAHEHHS! HWMITYJbCA.
PeaktuBHOE NBHKEHUE.

Mexanuueckass padota U MOIIHOCTb. PaboTa cui TsxkecTH, ynpyroct, TpeHus. Cs3b
sHepruu u paboTel. [loTeHHManpHas SHEprus Teia, MOJHSATOTO HaJ TOBEPXHOCTBHIO 3EMIIH.
[ToTenumanbHas 3Heprus cxkaroil npyxxunsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOU
SHEpPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON IHEPIHH.

Hemoncmpayuu.

1. HabmroneHue MeXaHW4ecKOro JBUKEHHS Tella OTHOCUTEIBHO Pa3HBIX TeN OTCUETA.

2. CpaBHeHME MyTeH U TPACKTOPUM JBUKEHUSI OJHOTO M TOrO K€ Telda OTHOCUTEIBHO
pPa3HBIX TEJl OTCYETA.

N3MepeHne CKOPOCTH U YCKOPEHHUS MPSIMOJIMHENHOTO IBUKEHHUS.

HccenenoBanue Npu3HaKOB paBHOYCKOPEHHOTO JIBUKECHHUSL.

Habmronenue ABMXEHUS Tela o0 OKPYKHOCTH.

Habmronenne MexaHMUeCKUX SIBJICHHIA, MPOUCXOSAIINX B cucTeMe oTcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUU OTHOCUTENFHO KabuHeTa (PU3HKH.

7. 3aBHUCUMOCTb YCKOPEHHs TeJla OT MACCHI TeNa U IEUCTBYIOIIEH Ha HETO CHJIBI.

o AW

8. HaOmroneHune paBeHCTBA CHIT IPU B3aUMOJICUCTBUU TEJL.
9. H3MeHeHue Beca Tena Ipu YCKOPEHHOM JBHKEHUU.

10. Ilepenaya umItynbca npu B3aMMOJIEUCTBUM TE.

11. [IpeoOpa3oBaHus SHEPTUH MPU B3AUMOACHCTBHUH TEI.



12.
13.
14.
15.
16.

CoxpaHeHuEe UMITYJIbCa PU HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue UMITyJIbCa IPHU a0COIFOTHO YIIPYTOM B3aUMOJICHCTBUY.

Halntonenue peakTHBHOTO JIBHXKECHHUSI.

CoxpaHeHue MeXaHU4eCKOW YHEPTUH MPU CBOOOIHOM Ia/ICHUH.

CoxpaHeHue MEXaHU4YEeCKOW YHEPTHH MPH JABHKEHUU Tella O]l AeHCTBUEM MPYKHUHBI.

Jlabopamopuwvie padbomot u onvimeol.

1.

®

10.

11.

KonctpyupoBanue TpakTa Ajisi pasroHa M JalbHEHIIEro paBHOMEPHOTO JBHKCHHS
HIAPHKA UITH TEJIEKKH.

Omnpenenenue cpenHell CKOPOCTH CKOJBXEHHsS OpycKa WM JBIXKEHHUS IIapUKa IO
HAKJIOHHOM IJIOCKOCTH.

Omnpenenenne ycKOpeHHUs Tejla MPU PAaBHOYCKOPEHHOM JBHXKEHHUU IO HAKIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JIBHXKEHHH 0e3
HAYaJIbHOM CKOPOCTH.

[TpoBepka runoTessl: €Clid NPy PaBHOYCKOPEHHOM JIBHKEHUU 0€3 Ha4alIbHOM CKOPOCTH
MyTH OTHOCATCSA KaK PsJl HEUETHBIX YUCEII, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHH
OAHMHAKOBBI.

HCCHGI{OB&HI/IG 3aBUCUMOCTH CHJIBI TPCHHA CKOJIBKCHHA OT CHJIBI HOPMAJIbHOI'O
JTABJICHHUSL.

Omnpenenenne kodhuimeHTa TPEHUS CKOIBKCHHS.

Onpenenenue KECTKOCTU IPYKUHBI.

Onpenenenue pabOThl CHUJIBl TPEHUS IMPU PABHOMEPHOM [JBUKEHUM Tela IO
I‘OpI/I?;OHTaJIBHOI\/JI IMOBCPXHOCTH.

Omnpenenenne pabOThl CUJIBI YIPYrOCTH MPU HOIBEME TIpy3a C HCIOJIB30BAHHEM
HEMOJIBUYKHOTO U MOJABHYKHOTO OJIOKOB.

N3ydenune 3aKkoHa COXpAHEHUS SHEPTUH.

Pa3znen 9. Mexanuveckue KoJjie0aHUA U BOJTHBI.

KonebarenbHoe nBmkeHne. OCHOBHBIC XapaKTEPUCTHKU KOJICOAHWIA: MEPHOJ, YacToTa,
amMIuMTyna. MaTtematuueckuid W TPYXKUHHBIA MasTHUKA. [IpeBpaiieHue dsHepruu Mpu
KOJIe0aTEIbHOM JIBHKEHUH.

3aryxatomue konebanus. Boeinyxnennsie konebanus. Pesonanc. MexaHndeckue BOJIHBI.
CBolicTBa MeXaHWYIEeCKUX BOJIH. [Ipo/IOJIBHEBIE U MOTIEpeYHbIC BOJHEL. J[JTMHA BOJHBI B CKOPOCTh
e€ pacpocTpaHeHus. MexaHn4yeckue BOJHBI B TBEPJIOM TeJie, CEHCMUYECKIE BOTHBI.

3Byk. ['poMKOCTbH 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. MIHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

=
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Habmonenue koneGanuil Te MoJ 1€HCTBUEM CHIIBI TSDKECTH M CUJTBI YIIPYTOCTH.
HaGnronenue koneOaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaOnroeHue BBIHYX/IEHHBIX KoJeOaHHii U pe30HaHca.

Pacnipoctpanenue npooabHBIX U MONEPEUHbIX BOJIH (Ha MOJIENHN).

HaOnroieHne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YacTOTHI.

AKYCTHYECKHI pe3oHaHC.

Jlabopamopnwvie padbomot u onvimol.

1.
2.
3.

Omnpenenenue 4acTOThl U Meproia KoneOaHui MaTeMaTHIeCKOro MasTHUKA.
Omnpenenenne 4acTOThl U Mepruoia KoneOaHuil Mpy>KUHHOTO MasiTHUKA.

HccnenoBanme 3aBUCHMOCTH TepuoAa KoOJeOaHWI MOABEIICHHOTO K HUTH Tpy3a OT
JUIMHEI HUATH.



4. WccrnenoBaHue 3aBUCUMOCTH IE€pHOJA KOJeOaHUM NPYKUHHOIO MasTHUKA OT Macchl
rpysa.
5. IIpoBepka HE3aBUCHUMOCTH IEpHOAa KOJICOAHWH Tpy3a, MOABEUICHHOTO K HHUTH, OT
Macchl rpysa.
6. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb IIEpHo/ia KoJIeOaHUH IPYKUHHOIO MasiTHUKA
OT Macchl I'py3a U KECTKOCTH MPYKUHBL.
7. W3mepenue yckopeHHs] CBOOOIHOTO MaJCHHUS.
Pa3nes 10. Di1eKTpOMarHuTHOE 10J1e M 3JIEKTPOMATHUTHbIE BOJIHbI.
OJEeKTPOMAarHUTHOE I0JIe. DJIEKTPOMAarHUTHbIE BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJIH. [IKkana s5ekTpoMarHuTHBIX BOJIH. MConb30BaHuE 3JI€KTPOMATrHUTHBIX BOJIH JJIsi COTOBOM
CBSI3H.
DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoiHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa 3JE€KTPOMArHUTHBIX BOJIH.
2. BoiHOBBIE CBOMCTBA CBETA.
Jlabopamopnwvie padbomot u onvimol.
1. M3ydeHue CBOMCTB 3JE€KTPOMAarHUTHBIX BOJIH C IOMOIIbIO MOOMIJIBHOTO Tenle(oHa.
Pa3znea 11. CBeToBbIe IBJICHHS.
JlyyeBas mopmenb cBera. Mcrounuku csera. IIpsMonuHelHOe pacrnpocTpaHEHHE CBETa.
3armenus Connua u JIynsl. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETA.
[Tpenominienue cBera. 3akoH npenomiieHus ceeta. [lolHoe BHyTpeHHEe OTpaKeHUE CBETA.
Vcnonb30BaHue MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOAAX.
Jlunza. Xox nydedt B numH3ze. Omnrtuyeckas cucrema (oTtoanmnapara, MUKpPOCKONA U
Teneckorna. ['na3 kak ontudeckas cucrema. bin3opykocTs U 1abHO30PKOCTb.
Paznoxenue 6enoro csera B criektp. OnbiTel HptoToHa. Clio)keHHE CIEKTPATIbHBIX 1[BETOB.
Hucnepcus csera.
Hemoncmpayuu.
[IpssMonMHEHOE pacIPOCTPAaHEHUE CBETA.
OTtpaxkeHue cBera.
[Tonryuenue n300pakxeHUi B IMIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
ITpenomiieHue cBeTa.
OnTHyeckuii CBETOBO.
Xon syuelt B coOuparomiei Junse.
Xox JIydeil B paccenBaroleH JIMH3E.
[Toryuenue n300pakxeHUi ¢ MOMOILBIO JIUH3.

©ENOU AN

. Ilpunnun nelictBus ¢oToannapara, MUKPOCKOIA U TEJIECKOIA.

10. Mopaens rna3sa.

11. PaznoskeHue 6emoro cBeTa B CIEKT).

12. TTomyueHnue 6e70To CBeTa MPH CIOKEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnwvie padbomot u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH YyIJIa OTPAKEHHsI CBETOBOTO JIyya OT yrijia MajaeHusl.

2. H3yueHue XxapaKTepUCTUK U300paKEHHS MPEAMETa B IIIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCMMOCTH YIJia IPEIOMJIEHUSI CBETOBOTO JIy4a OT yrjla MaJeHUsl Ha
TPAHUIIE «BO3TYX—CTEKIION.

4. TlomydyeHue N300paKEHUIA C TTOMOIIBIO COOUpArOIIEH JTUH3HI.

5. Omnpexnenenue POKYCHOTO pacCTOSHUSA U ONITUYECKOM CHJIbI COOMpPAIOIIEH JTMH3BI.



6. OmbITHI IO Pa3I0KEHUIO OEIOT0 CBETA B CIIEKTP.
7. OmneITBl TIO BOCHPHUATHIO IIBETA MPEAMETOB NMPH HMX HAOIIOJCHUHM Yepe3 IIBETOBHIC
GUIBTPHL.

Pa3zgen 12. KBaHTOBLIC SIBJICHUS.

Oneiter Pe3epdopaa u ruianerapuas moaenb aroma. Mojaens aroma bopa. Mcnyckanue n
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIie CIIEKTPBI.

PagunoakTuBHOCTE. Anbda-, Oera- u ramma-usnydeHus. CTpOCHHE aTOMHOTO sjpa.
Hyxnonnas wmopgenbs atomHoro siapa. M3oromsl. PanuoaktuBHble mnpeBpamieHus. [lepuon
MoJIypacnaaa aTOMHBIX siJiep.

Snepuble peakiuu. 3aKOHBI COXPAHEHUS 3apsiI0BOTO0 U MACCOBOTO UMCEN. DHEPrus CBSI3U
aTOMHBIX sijiep. CBsI3b Macchl U dHEpruu. Peakuuu cuntesa u aeiaeHus saep. cTouHuku sHepruu
CouHiia ¥ 38631,

Snepnas snepretuka. JleiicTBUs paglOaKTUBHbBIX U3TyYEHUHN Ha KUBbIE OPraHU3MBI.

Hemoncmpayuu.

1. CrnexTpbl U3JIy4€HUS U TOTJIOMICHHUS.

2. CpexTpsl pa3InYHbIX ra30B.

3. CnexTp Bogopoza.

4. HabmroneHue TpekoB B kamepe Buibcona.

5. Pabora cuéTurka HOHU3UPYIOLUX U3TYyYECHUH.

Peructpanus uznydeHus NpupoJHbIX MUHEPAJIOB U MPOJYKTOB.

Jlabopamopnuvie padbomot u onvimol.

1. HaGmroeHue CIUIONMIHBIX U IMHEHYAThIX CIIEKTPOB U3IIyUEHUSI.

2. HccnemoBanue TPEKOB: HM3MEpPEHUE JHEPTUM YACTHUILIBI MO TOPMO3HOMY MYTH (IO

doTorpadusim).

3. Hsmepenue paanoakTHBHOTO (OHA.

IToBTOpHTENBLHO-00001IAKOIINI MOIYIb.

[ToBTOpUTENBHO--0000IAIOIIMKA  MOAYJIb NpEeAHa3HAadeH s CUCTeMaTH3aluu |
0000111eHUsI TPEMETHOTO COJIEPKAHMSI U OMbITA IeATEIbHOCTH, MPUOOPETEHHOTO NPU U3yUEHUH
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY IO
¢uznke U1 00ydarommxcs, BBIOPABIINX 3TOT Y4€OHBIH MpeIMeET.

ITpu n3ydeHnn 1aHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCSI BUJBI AESATEIBHOCTH,
Ha OCHOBE KOTOpPBIX OO0ECleYuBaeTcsi JIOCTHKEHME NPEAMETHBIX M MeTalpeIMeTHbIX
IUIAHUPYEMBIX pe3yJbTaTOB O0OydeHHus, (POpMHpYeTCs €CTECTBEHHOHAy4Hass I'PaMOTHOCTb!
OCBOEHHUE HAy4YHbIX METOJIOB UCCIIEIOBAHMUS SIBIIEHUI IPUPOABI U TEXHUKHU, OBJIA/IEHNE YMEHUSIMU
OOBSCHATH (PU3MUECKHUE SIBICHUS, IPUMEHS OJTYy4YEeHHbIe 3HaHUs, pelllaTh 33aa4uu, B TOM YHCIIe
KAUECTBEHHBIE U KCIIEPUMEHTAJIbHBIE.

[TpuHIMNIMATBHO AEATETLHOCTHBIA XapaKTep JAHHOTO pa3jera peaanu3yeTcs 3a CUET TOro,
4yTO 00y4arolnecs BHIMOIHSIIOT 33aHNsI, B KOTOPBIX UM MpeJlaraeTcs:

Ha OCHOBE IOJIYYEHHBIX 3HAHUI Pacro3HaBaTh U HAYYHO OOBSACHATH (PU3NUECKUE SIBICHUS
B OKpYXKaroIlel MPUPOIE U IOBCETHEBHOM JKNU3HH;

UCIIOJIb30BaTh Hay4YHbIE METO/bI MCCIEeIOBaHUA (PU3MUECKUX SIBICHUM, B TOM YHCIE AT
MPOBEPKHU THIIOTE3 U MOJIYYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAay4YHbIE OCHOBBI HambOojiee BaXHBIX JIOCTHXKEHUI COBPEMEHHBIX TEXHOJIOTHUH,
HanpuMep, NPAKTUYECKOTO UCIIOJIb30BAHUS Pa3IMUHBIX HICTOYHUKOB 3HEPTUN HA OCHOBE 3aKOHA
IIPEBPALICHNS U COXPAHEHMSI BCEX U3BECTHBIX BUIOB YHEPTUU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs HaIpaBICHO Ha
JTOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTENbHbIX PE3YyIbTATOB.

B pesymbraTte wu3ydeHus (QU3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y
oOyugatomerocst 0yayT c(hOpMHUPOBAHBI CIICAYIONINE THYHOCTHBIE PE3YJIbTAThHI B YACTH:
1) maTpuoTH4YeCKOro BOCIIUTAHUSA:
— TPOSIBIICHUE WHTEpeca K HCTOPHH U COBPEMEHHOMY COCTOSIHHUIO POCCHUHCKON (u3ndeckoin
HaAyKH;
— LIEHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSAM POCCUNCKUX YUEHBIX--(DU3UKOB;
2) rpaKIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:
— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJEHHUU OOILECTBEHHO 3HAYUMBIX U ITUYECKUX
po0JieM, CBS3aHHBIX C IPAKTHYECKUM TPUMEHEHUEM JOCTHKCHHUI (DU3HKY;
— OCO3HAHUE BAXXHOCTU MOPATBbHO--3TUYECKUX MIPUHIIUIIOB B JEATEILHOCTH YUEHOTO;
3) 3cTeTH4eCKOro BOCIIMTAHUA:
— BOCHpPHUATHE ACTETUYECKUX KauecTB (U3MUYECKON HayKu: €€ TapMOHUYHOIO MOCTPOCHHUS,
CTPOTOCTH, TOUHOCTH, JTJAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 O3HAHUSA:
— OCO3HAHME IIEHHOCTH (PU3NYECKON HAYKU KaK MOIIHOTO HHCTPYMEHTA MO3HAHUSI MUPa, OCHOBBI
pa3BUTHUS TEXHOJIOTHIA, Ba)KHEHIIIEH COCTABISIONIEH KYIbTYpHI,
— pa3BUTHE HAYYHOM JIFOOO3HATEIBHOCTH, MHTEPECA K UCCIIEI0BATEIBCKON IEATEIbHOCTH;
5) dopmupoBanusi KyJbTYypPbl 310POBbs U IMOIUOHAJIBLHOTO 0JIATONOJIYYMSI:
— OCO3HaHHUE LIEHHOCTHU Oe30racHoro obpasa >KU3HH B COBPEMEHHOM TEXHOJOTUYECKOM MUDE,
BaXHOCTU TpPaBHJI OE30MAaCHOTO MOBEICHUS HAa TPAHCIOPTE, Ha JIOPOTax, C AJIEKTPUUECKUM U
TEIJIOBBIM 000PYZOBAaHUEM B JOMAIIIHUX YCIOBUSX;
— copMHUPOBAHHOCTh HaBBIKA pe(IeKCUU, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO e
IpaBa y IPyroro 4eioBeKa,;
6) TPY10BOr0 BOCIIUTAHUA:
— AKTUBHOE yYacThe B DPEIICHUH MPAKTUYECKUX 3a/1ad (B paMKaxX CeMbH, 00pa3oBaTeilbHOU
OpraHHu3aIfy, TOpoJia, Kpasi) TEXHOJIOTHUECKON U COIMATLHON HAMPaBICHHOCTH, TPEOYIOIIUX B
TOM 4ucle U GU3NYECKUX 3HAHH;
— WHTEpEC K MPaKTHIECKOMY U3yYEHHIO PO eccHil, CBSI3aHHBIX C PU3UKOII;
7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:
— OpUEHTAIIMS Ha TPUMEHEHNEe (PU3NUECKUX 3HAHUH JJIs peleHuUs 3a71a4 B 00JIaCTH OKpYXKarolen
Cpenbl, TUIAHUPOBAHUS TOCTYIKOB M OIICHKHA WX BO3MOXKHBIX TOCIJIEICTBUMA JUISI OKpYXKaromen
Cpenbl;
— OCO3HaHHE MI00ATBHOTO XapaKTepa IKOJIOTHIECKUX TTPOOIIEM U MMyTel UX pelIeHuUs;
8) ajanTanuu K M3MEHSIIOIIUMCSH YCJIOBUSIM COUMAIBLHOI ¥ PUPOIHON Cpeabl:
— MOTPeOHOCTh BO B3aUMOJICHCTBUU TIPU BBITIOJTHEHUH HCCIEIOBAHUN M MPOEKTOB (PU3MUECKOM
HATPaBIEHHOCTH, OTKPHITOCTH OIBITY M 3HAHUSAM JIPYTHX;
— MOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO e TETbHOCTD;
— noTpeOHOCTh B JOPMUPOBAHUHU HOBBIX 3HAHH, B TOM 4Hclie (GOpMYIHpPOBATH UIEH, TTOHSITHUS,
TUTOTE3bI 0 (PU3HUECKUX OOBEKTaX U SBICHHUSIX;
— oco3HaHue Je(HUIIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;



— IUTAaHUPOBAHHE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUM;

— CTpeMJICHHWE aHAJM3UPOBATh M BBIABISATH B3aWUMOCBS3U MPHUPOJIBI, OOIIECTBA U SKOHOMHKH, B
TOM YHCJIC C UCITOJIb30BaHUEM (PU3NUYECKUX 3HAHUM;

— OIIEHKa CBOMX JICHCTBUM C yUETOM BIUSHHUS Ha OKPYKAIOIIYIO CPEY, BO3MOXKHBIX TJIO0ATBHBIX
MMOCJIEICTBUH.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesymbraTe oOcBOeHHMs mTporpamMMbl 1O (U3MKE HAa YPOBHE OCHOBHOIO OOILIEro
oOpazoBanusi y oOyuatomierocss OyayT cGhOpMHpPOBaHBI MeTanpeAMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATENbHbIE YHHUBEpCaJbHbIE YueOHbIE JEHCTBUS, KOMMYHHMKATHBHBIC
YHHUBEpCcalbHbIe yueOHbIE IeUCTBUS, PETYISITUBHBIC YHUBEPCAIbHbIC yUeOHbIE 1eHCTBUS.

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CcTBUS

Bba3oBble Jioruyeckue eiicTBUSA:

® BBIABIATH U XapPaKTEPU30BATh CYIIECCTBEHHBIC IPU3HAKUA OOBEKTOB (SIBIICHUH );

® YCTaHABJIMBATH CYIICCTBCHHBINH NPHU3HAK KIACCH(PUKAIMU, OCHOBAHUS IJI1 OOOOIICHUS U
CpaBHCHHS,

® BBIABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUHS B paccMaTpuBaeMbIX (aKTax, TaHHBIX WU
HAOIIOICHUSX, OTHOCSAIINXCS K (DU3UUECKUM SIBIICHUSIM;

® BBIABIATh NPUYMHHO--CICACTBCHHBIC CBSI3W TIPU HU3YUYCHUU (PUIWUYSCKUX SBICHUU W
MPOLIECCOB, JieJaTh BBIBOJABl C HCIOJB30BAaHHEM JCAYKTHBHBIX U HHIYKTUBHBIX
YMO3aKJIFOUEeHUM, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3NUECKIX BEITUUMH;

® CaMOCTOSATENBbHO BBIOMpATh CIOCOO perieHus yuyeOHOW ¢u3nyeckoil 3amauu (CpaBHEHUE
HECKOJIbKUX BAapUAHTOB pEIICHUs, BHIOOP HauOolee MOAXOIAIMIEr0 ¢  y4&ToM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPUEB).

Ba3oBble nccienoBaTebcKue eiiCTBUS:

®  HCIOJB30BATH BOIPOCH KaK UCCIIEAOBATEILCKUI HHCTPYMEHT ITO3HAHMS,

® TMPOBOJUTH MO CAMOCTOSTETHLHO COCTABIEHHOMY IUIaHY OIBIT, HECIOXKHBIM (HU3HUECKUn
HKCTIEPUMEHT, HEOOJIBIIIOE UCCIIETOBAHIE (PU3UUECKOTO SIBICHUS;

® OICHUBATh HA MPHUMEHHUMOCTh W JOCTOBEPHOCTh HWH(POPMAIUIO, TMOJYYCHHYIO B XOJIE
UCCIIEIOBAaHHS WIIH DKCTIEPUMEHTA;

®  CaMOCTOATENFHO (HOPMYTHPOBATH OOOOIIEHUS W BBIBOJBI MO PE3YJIbTaTaM IMPOBEAEHHOTO
HaOJIFO/ICHUS, OTIBITA, UCCIICTOBAHMS,

® [IPOTHO3UPOBATh BO3MOXKHOE JallbHEHIee pa3BUTHE (PHU3MUECKUX IIPOIECCOB, a TAaKKe
BBIIBUTATh MPEINOI0KEHUS 00 MX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

® TMPUMEHSTh pa3JIUYHbIE METOJbl, HWHCTPYMEHTHI W 3alpoCchl TMpU TOUCKE H OTOOpe
uH(pOpPMAIIUK WK JAaHHBIX ¢ YUETOM MPeAoKeHHOW yueOHoM (hru3ndeckoi 3a1auu;

® aHaTM3UPOBATh, CUCTEMATU3UPOBATH M MHTEPIPETUPOBATH HHPOPMAIUIO PA3ITUYHBIX BUIOB
1 GhopM TIpEICTaBICHHUS,

® CaMOCTOSITENHHO BHIOMpPATh ONTHUMANBHYI (GOpMYy TMpeAcCTaBlieHUs UHpopManmuu u
WUTIOCTPUPOBATh peIlacMble 33Ja4d  HECIOXKHBIMH CXEMaMH, JuarpaMMaMH, HHOMN
rpaduKol U UX KOMOMHAITUSIMU.

KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIE YueOHbI€ el CTBHUS:



B X0/i¢ 00CYXJeHHUs y4eOHOro MaTepualia, pe3ylbTaToB JabOpaTOPHBIX PadOT U MPOEKTOB
3aJjaBaTh BOMPOCHI 10 CYILECTBY 00CYXk/1aeMO TEMbI M BHICKA3bIBATh UJIEHU, HALICJICHHBIC HA
pelIeHne 3aauu U MoJiep:KaHue 0J1aroKenaTeIbHOCTH OOLICHNUS;

COIIOCTABJISITh CBOM CYXKJCHMS C CYXKIECHUSMH JIPyTUX YYaCTHUKOB JUajiora, OOHapyKUBaTh
pPa3JIMYME U CXOJICTBO MO3ULINIA;

BBIPa)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;

yOJIMYHO MPEACTABIATh PE3Y/bTAThl BHITOJHEHHOIO (PU3NYECKOT0O ONbITa (IKCIIEPUMEHTA,
UCCIIEIOBaHUS, TIPOCKTA);

IIOHUMAaTh U UCHOJb30BaTh NPEUMYIIECTBA KOMAHIHOM M MHIMBHYaJIbHOH pabOThl IpU
peLIeHNH KOHKPETHON (PU3UIECKOM POoOIeMBI;

IOPUHUMATh LEJIM COBMECTHOH JIeATEIbHOCTH, OpPraHU30BbIBATH JCUCTBUS 1O €€
JOCTIDKEHUIO: PACHPENeNsATh POJIM, OOCYXIaTh NPOLECChl U Pe3yiIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBIMOJIHATh CBOIO 4YacTh paboThl, JOCTHrasi KayeCTBEHHOTO pe3ylibTaTa II0 CBOEMY
HaIlpaBJICHUIO U KOOPAUHUPYS CBOU JEHCTBHS C APYTUMHU WICHAMU KOMAH/[Ibl;

OLICHUBATh KauyeCTBO CBOETO BKJIaJa B OOLIMI MPOIYKT MO KPUTEPHSIM, CAMOCTOSTEIHHO
c(OpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

PeryasiTuBHbIe YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBHUS
Camoopranusauus:

BBISIBJIATh MPOOJIEMBl B KU3HEHHBIX M Y4EOHBIX CUTYyalUsX, TPeOYIOLIUX AJS peleHHs
(bu3nyeCKUX 3HAHMIA;

OpPUEHTUPOBATHCS B PA3IMYHBIX OIX0aX MPUHATHS PeLIeHUH (MHIMBUYaIbHOE, IPUHATHE
pelIeHus B rpyIIe, IPUHITHE PEILIEHUH TPYIOoil);

CaMOCTOSITENIFHO COCTABJIATH AQJNTOPUTM pemieHuss (U3NYeCKOH 3amaud  WIM IJ1aHa
UCCIICIOBaHUs C Y4ETOM HMEIOLIUXCS PECypcoB U COOCTBEHHBIX BO3MOMKHOCTEH,
apryMeHTHPOBATh MIPEIaraéMble BApUAHTBI PEILIEHUN;

Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTD 3a pEIICHHUE.

CﬂMOKOHTpOJ’IB, AMOLMOHANIbHBIA HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUU U IpeylaraTh IJIaH €€ U3MEHEHMS,

OOBSACHATH NPUUYUHBI JOCTUXKEHUS (HEIOCTUXKEHUS) pPEe3yJIbTaTOB JAEATEIbHOCTH, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHUCJIE B XOJ BBIIOJHEHUS (PUINYECKOTO
UCCIIEIOBaHMsI WM MPOEKTa) HA OCHOBE HOBBIX 0OCTOATENBCTB, U3MEHUBIINXCS CUTYaIUil,
YCTaHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATa LEIH U YCIOBUIM;

CTaBUTh ceOs HAa MECTO JIPYTrOro YejIoBeKa B XOe CIopa WM AUCKYCCUU Ha HAYYHYIO TEMY,
MIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYroro;

NPU3HABaTh CBOE MPaBO HA OIIMOKY NPU PelIeHnH GU3NYECKUX 33124 MU B YTBEPKICHUSIX
Ha Hay4HbIE TEMbI M TaKOE e MPaBo JPYroro.

HHPEAMETHBIE PE3YJIbTATHI

K KOHIY O6y‘-ICHI/I}I B 7 KJacce MNPEAMCTHBIC PE3YJIbTAThI Ha 0a3oBOM YPOBHEC HOOJIKHBI

oTpaxarb cHOPMUPOBAHHOCTH y O0OYUaIOIIUXCSl YMEHUI:



UCIIOJIb30BaTh MOHATHUS: (PU3UYECKHEe M XMMHUYECKUE SIBIICHUS, HAOIIOJCHNUE, SKCIIEPUMEHT,
MOJIEITb, TUTIOTE3a, CIUHUIIBI (PU3UYECKUX BEJTMYUH, aTOM, MOJICKYJIa, arperaTHbIE COCTOSHHSI
BelllecTBa (TBEPIOE, KUIKOE, ra3000pa3HOE), MEXaHUYECKOe JBI)KEHHE (paBHOMEpHOE,
HEPABHOMEPHOE, MPSMOJIMHEHHOE), TPACKTOPHS, PaBHOJCHCTBYIOIIAs CWia, aedopmanus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAIOIINECS COCY/IBI;

pa3nuuath sBieHUs (AudQy3us, TEMIoBOe IBUKEHHE YaCTHUI] BEIIECTBA, PaBHOMEPHOE
JIBU)KEHUE, HEPABHOMEPHOE JBIKEHHUE, HHEPIIHSI, B3AUMOJICHCTBUE TN, pABHOBECHE TBEPIBIX
TEJI C 3aKPETUIEHHON OCBIO BpAIllCHUs, Tiepeaya JaBJIeHUs TBEPIBIMU TEIAMH, )KUAKOCTIMH U
razamu, atMoc(epHOe JaBJICHUE, TJIABAHUE TEJI, IPEBPAIICHUS MEXaHUYECKON YHEPTHH) IO
OMHMCAHUI0 WX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX TaHHOE
¢du3nveckoe sBICHHE;

pacro3HaBaTh MPOSIBICHUE W3YYCHHBIX (PM3UYECKUX SBICHUU B OKPYXKAIOIIEM MHPE, B TOM
yrcie (PU3MYECKHe SBJICHUS B MPHUPOJIE: MPHUMEPHI IBWKCHUS C PA3IMYHBIMH CKOPOCTSIMU B
KMBOW W HEXHMBOH TpHUpPOJE, ACUCTBUE CHIBI TPCHUS B NPHUPOJIC U TEXHUKE, BIHSIHUC
aTMoc(hepHOro aBJICHUS Ha )KUBOM OPTaHU3M, IJIABaHKUE PBIO, phIYark B TEJlC YeJIOBEKa, MPH
9TOM TIEPEBOJUTH MPAKTUUYECKYIO 3a7ady B y4eOHYIO, BBIICIATH CYIICCTBCHHBIC CBOWCTBA
(mpu3HakK) GU3NIECKUX SBICHUH;

ONKCHIBATh HM3YyYCHHBIC CBOMCTBA Tel W (DU3MUECKHE SIBICHUS, HCIONB3Yys (pu3udeckue
BEJIMYHMHBI (Macca, 00bEM, TNIOTHOCTh BELIECTBA, BPEMs, MTyTh, CKOPOCTb, CPEIHSIS CKOPOCTH,
CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC Tella, CHJIa TPEHUs, JaBlieHHe (TBEPIOTO Tea, )KUIKOCTH,
ra3a), BRITAIKMBAIOIIAS CHJIa, MEXaHHYeCKast paboTa, MOIIHOCTb, IJICY0 CHIIbI, MOMEHT CHIIBI,
KOX((UITUEHT MOJIE3HOTO ACHCTBHSI MEXaHU3MOB, KHHETHYSCKAs U TIOTEHITHAIbHAS YHEPTHS ),
IpU OINHUCAHUU TPABHIILHO TPAKTOBATh (MU3UYECKUH CMBICT HCIOJIb3YEMbIX BEIUYMH, UX
0003HauCHHMSI ¥ SAMHUIBI PU3UICCKUX BEIINYHH, HAXOAUTH OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO
GUBHYECKYI0 BEIWYMHY C JPYTHMH BEIMYMHAMH, CTPOUTh TpapuKd HM3yUYECHHBIX
3aBUCHUMOCTEH (PU3NUICCKUX BEIUIHH;

XapaKTepU30BaTh CBOWMCTBA Te, (U3WUYCCKUE SBJICHHUS W TPOIECCHI, HCIIONB3Yys IMpaBUIIa
CIOXeHHsI cull (BIOJIb ONHOM mpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
MPaBUJIO paBHOBECHS pbluara (0JI0OKa), «30J10TOE MPABUIO» MEXAHUKHU, 3aKOH COXPAHEHUS
MEXaHHYECKON YHEPTHH, TP 3TOM JaBaTh CIOBECHYIO (POPMYITHUPOBKY 3aKOHA W 3aIMCHIBATH
€ro MaTeMaTHYECKOE BBIPAKCHNUE;

OOBSACHATH (PU3NICCKUE SBIICHUS, MPOIECCHI U CBOWCTBA TEJ, B TOM YHCIE M B KOHTEKCTE
CUTyaIlil TMPaKTUKO-OPHCHTHPOBAHHOTO XapaKTepa: BBISBIATh MPUYUHHO--CIICICTBEHHBIC
CBSI3H, CTPOUTH OOBSICHEHHE U3 1 —2 JTOTHYECKHX IIaroB ¢ OMOpoii Ha 1—2 W3y4YeHHBIX CBOMCTBA
buznYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

peliaTte pacy€THbIe 3a1au B 12 MeHCTBUS, UCMONB3YS 3aKOHBI U (POPMYJIBI, CBSI3BIBAIOIINE
dbuznyecKkre BENMYMHBI: HA OCHOBE aHAllM3a yCIOBHS 3a/1a4Ml 3allHMChIBaTh KPATKOE YCIOBUE,
MOJICTABJIATh (DU3MYECKHE BEIMYUHBI B (QOPMYJIbI M MPOBOJUTH PACUETHI, HAXOIHUTH
CIIpPaBOYHBIC JaHHBIC, HEOOXOIUMBIC JUISI PEHICHHS 3aJad, OIEHUBATh PEATUCTHIHOCTH
MOJTy4eHHOU (PU3NUeCKON BETMUNHBI,

pacro3HaBaTh MPOOJIEMbI, KOTOPBIE MOKHO PEIIUTh IMPU IMOMOIIH (PU3UIECKHX METOJIOB, B
OTMCAHUN MCCIIEIOBAHUS BBIJENATH MPOBEPSIEMOE MPEATONOKEHHE (TUTIOTE3Y), pa3nniaTh U
WHTEPIPETUPOBATh TOJTYYCHHBIN pe3yibTaT, HaXOAWTh OIMOKM B XOJAE ONbBITA, JeJaTh
BBIBOJIBI 110 €T0 PE3yJIbTaTaM;



IPOBOJUTH OIBITHI MO HAOMIOACHHUIO (PU3NYECKUX SBICHUN WM (PU3NYECKUX CBOWCTB TEI:
(bopMynHupoBaTh MPOBEPsIEMBbIE MPEANONIONKEHHU, COOUPATh YCTAHOBKY M3 NPEAJIOKEHHOTO
000pyI0BaHUS, 3aIUCHIBATH X0 ONbBITa U (POPMYITUPOBATH BHIBOJIBI,

BBINOJIHATh TPSIMbIE U3MEPEHUs] PACCTOSIHMSI, BPEMEHH, Macchl Tesla, 00bEMa, CUIIbl U
TEMIIEpaTypbl C KCIOJB30BAaHUEM AaHAJOTOBBIX M LU(QPOBBIX INPUOOPOB, 3aMUCHIBATH
NOKa3aHUs IPUOOPOB C YUETOM 3aJaHHOM a0CONIOTHOM MOTPEUTHOCTH U3MEPEHUH;
IPOBOJIUTH HCCIIEOBAaHUE 3aBHCUMOCTH OJHOM (DU3UYECKON BEIMYMHBI OT JAPYroMl C
MCII0JIb30BaHUEM NPAMBIX U3MEPEHUI (3aBUCUMOCTH IIyTH PAaBHOMEPHO JIBUXKYILIETrOCs Tella
OT BPEMEHH JIBUKEHUS TeJa, CHJIbl TPEHUS CKOJBKEHMs OT Beca Tena, KauecTBa 00paboTKH
MIOBEPXHOCTEH TeJl U HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOLIAN COPUKOCHOBEHUS TEJI, CHIIBI
YIOPYTOCTH OT Y/UIMHEHUS IPYKUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOM YacTH
TeJla U OT IJIOTHOCTH XHUJKOCTH, €€ HE3aBHUCUMOCTH OT IUIOTHOCTU Tejia, OT TIIyOMHBI, Ha
KOTOPYIO IIOIPY’KEHO TeJIO, YCIOBUM IIIIaBaHUs TeJl, YCIOBUI paBHOBECHUS pblyara u 0JIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUM y4eOHOrO UCCIIEI0BaHUs, COOMpaTh YCTAHOBKY U BBIIOJIHSATH
U3MEpEHUs, CIeaysl TPEAIOKEHHOMY IUTaHy, (UKCHpPOBaTh pPE3ylbTaThl MOJYYCHHOM
3aBHCUMOCTH (M3WYECKUX BEIWYMH B BHUJE IMPEUIOKEHHBIX TaONWIl W TpapuKoB, AeIaTh
BBIBOJIBI 110 PE3YJIbTATaM UCCIIEIOBAHMS;

IPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PU3UUECKUX BETUUNH (TJIOTHOCTH BEIIECTBA KUAKOCTH U
TBEPAOIrO TEJla, CWJIA TPEHMS CKOJIBKCHMS, IABICHHE BO3/yXa, BBITAJIKHUBAIOIIAs CHUIIA,
JEHCTBYIOIIAs HA TMOTPYKEHHOE B JKHUIKOCTH TeNo, Kod(duumeHT mone3Horo naercTBus
IPOCTBIX MEXAHU3MOB), CIEAYs MPENI0KEHHON MHCTPYKLUUHU: IIPU BBIIOJHEHUN U3MEPEHUN
coOuparh SKCIEPUMEHTAIIbHYIO YCTAHOBKY U BBIUNCIISATH 3HAUEHNUE NCKOMOM BEIMYUHBI,
coOiroaaTh NpaBuiia TEXHUKU 0€30I1aCHOCTU IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
YKa3bIBaTh MPUHLUIBI JEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIINECs COCYABI, 0apOMETp, phlYar, MOJBHWKHBIA M HEMOABMIKHBINA
0JI0K, HAaKJIOHHAs! IIJIOCKOCTb;

XapaKTepU30BaTh MPHUHILMIBI AEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOWCTB C
OMopoil Ha MX onucaHus (B TOM YHCIE: TMOAMMUIHUKH, YCTPOMCTBO BOAOIPOBOJA,
THJIPABINYECKUN TPEcC, MAaHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, apeOMETp), HCIIONIb3Ys
3HaHMUS O CBOMCTBax (U3MUECKUX SIBIEHUH M HE0OXOAMMblEe (U3NYECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

NPUBOJIUTH IPUMEPHI (HAXOAUTh HH(OPMALIHUIO O PUMEPaX ) MPAKTHYECKOIO UCIIOJIb30BAHUS
¢u3nyeckux 3HaHUI B TIOBCEAHEBHOM KM3HM s obecrieyeHus O€30MacCHOCTH TpH
oOpamieHun ¢ mpuOopaMM W TEXHUYECKUMM YCTPOHCTBAMM, COXPAHEHHs 370POBbS U
COOJIIOJIEHHSI HOPM 3KOJIOI'MYECKOI0 TIOBEJICHUS B OKpPY KaIOIIEH Cpeie;

OCYILECTBIISATh OTOOP MCTOYHUKOB MH(POpMaLuu B IHTEpHETE B COOTBETCTBUU C 3aJJaHHBIM
MOMCKOBBIM 3aIIPOCOM, HAa OCHOBE MMEIOLIMXCS 3HAHUNW M MYTEM CPAaBHEHMS Pa3iIMYHBIX
MCTOYHUKOB BBIIENATh MH(POPMALIHIO, KOTOpas ABJSETCS MPOTUBOPEUNBOM MM MOKET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh TMPU BBHIMOJHEHWH Y4YeOHBIX 3aJaHUN Hay4YHO--TIONYJSPHYIO JHUTEpaTypy
¢u3muecKkoro cojiep)kaHus, CIpaBOYHBbIE MaTepHalbl, pecypchl cetd HHTepHeT, BianeTh
npuéMamMM KOHCIIEKTUPOBAHMS TEKCTa, MpeodpazoBaHus MHPOPMALMU U3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBbIE KpaTKHE IUCHbMEHHBIE W YCTHBIE COOOIIEHHs Ha OCHOBE 2—3
MCTOYHUKOB MH(pOpMaLnu GU3MUECKOT0 COIEP KaHUs, B TOM YUCIIE MyOJINYHO JeNIaTh KpaTKue



COOOIIEHNs O pe3yibTaTaXx HMPOEKTOB WM y4eOHBIX MCCIIENOBAaHUM, MPU 3TOM I'PaMOTHO
UCTOJb30BaTh W3YYEHHBIH MOHATUHHBIA ammapaT Kypca (U3WKH, CONPOBOXKIAThH
BBICTYIUICHUE IIPE3CHTALNEM;
IIPY BBITOJIHEHUH Y4EOHBIX TPOEKTOB U MCCIIEJOBAHUI pacpeiessiTh 00A3aHHOCTH B TPYIIIE
B COOTBETCTBHM C IIOCTABJICHHBIMU 3aJa4aMH, CJICIUTh 3a BBINOJIHEHHUEM ILIaHA JCHCTBUM,
a/IeKBaTHO OLIEHUBaTb COOCTBEHHBIM BKJIAJ B JESTEIbHOCTb TIPYIIIbl, BBICTPAUBATh
KOMMYHUKAaTUBHOE B3aMMOJICHCTBHE, YUUTHIBASI MHEHUE OKPYXKAIOIIUX.

K xonmy oOyuenuss B 8 Kjacce mpeaMeTHbIE Pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI

oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

MCII0JIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBUKEHUE aTOMOB U MOJIEKYJI,
arperaTHble COCTOSIHUS BELIECTBA, KPUCTAUIMYECKHE U aMOp(HBbIE Teja, HACBILIEHHBIH U
HEHACBILLEHHBII Map, BIAXHOCTb BO31yXa, TEMIIEpaTypa, BHYTPEHHAS SHEPIUs, TEIJIOBOH
JIBUTATENIb, JJIEMEHTApPHBIA 3JEKTPUUECKUN 3apsisl, SJIEKTPUUECKOE I10JIe, MPOBOJHUKU U
JURJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUUYECKUI TOK, MATHUTHOE I10JIE;

pa3nuuarh sBJIEHMS (TEIUIOBOE pACHIMPEHME U CXKaTue, TeIulonepeaaya, TeIuIoBOe
paBHOBECHE, CMauMBaHUE, KANWUISPHbIC SBIICHUS, UCIIApEHHE, KOHJEHCALUs, IUJIaBJICHUE,
KpHUcTalu3anus (OTBepJeBaHue), KUIEHUe, Teronepeaaya (TeronpoBOJHOCTb, KOHBEKLNU,
U3JIy4Y€HUE), SJEKTPU3aLus Tej, B3auMOJICHCTBUE 3apsA/IOB, NEHCTBHS JIEKTPUUYECKOIO TOKA,
KOPOTKOE€ 3aMblKaHHME, B3aWMOJEWCTBUE MAarHWTOB, JCHCTBME MAarHUTHOIO TMOJS Ha
IIPOBOJAHMK C TOKOM, 3JIEKTPOMAarHUTHAsE MHIYKIMS) 110 ONIMCAHUIO UX XapaKTEPHbBIX CBOMCTB
U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIMX JJaHHOE (PU3UYECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE W3YUYEHHBIX (PU3MUECKUX SBJICHUN B OKPY)KAIOLIEM MHUpPE, B TOM
qucie GU3nYecKue sIBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSXKEHHUE M KalTWIIISIPHBIE SIBICHUS
B IPUPOJIE, KPUCTAIBl B Npupoje, usnydyenue CosHLa, 3aMep3aHue BOAOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHEra, HJIEKTPUYECKHE SBICHHUS B aTMocdepe,
AIIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE Toje 3eMiH, Jpeld TOIoCcOoB, POJb
MarHMUTHOTO TOJS [ JKU3HM Ha 3emile, NOJSIPHOE CHUSHHE, INPU OTOM IEPEBOIUTH
NPaKTUYECKYI0 33Jayy B YyueOHYyI0, BBLACIATH CYIIECTBEHHbIE CBOICTBa (TMPU3HAKK)
(bu3NYECKUX SIBICHUN;

OINHUCBHIBATh HM3y4YEHHbIE CBOWCTBA Tel M (PU3MUECKUE SIBJICHMS, HCIONB3Ys (usnueckue
BEJIMYMHBI (T€MIEpaTypa, BHYTPEHHSAS OHEprus, KOJIMYECTBO TEIJIOTHI, YZeJbHas
TEIUIOEMKOCTh ~ BEIECTBA,  YyJENbHAas  TEIUIOTa  IUIABJICHMWS,  yAEIbHAs  TEIUIOTa
napooOpa3zoBaHus, y/ielbHas TEIUIOTa CTOpaHUs TOIUINBA, KOA(PPHUIIMEHT NOJIE3HOT0 JecTBUs
TEIJIOBOM MAallIMHBI, OTHOCUTEJIbHAS BJIAXXHOCTh BO3AYXa, JIEKTPUUYECKHUM 3apsj, Cuila TOKa,
AIIEKTPUYECKOE HAIPsDKEHHE, CONPOTHUBIIEHUE NPOBOJHMKA, YAEIBHOE CONPOTUBIICHHE
BEIIECTBA, pab0Ta U MOLTHOCTh JIEKTPUUYECKOT0 TOKA), TPH ONMCAHUHU NTPABUIIBHO TPAKTOBATh
¢u3nUecKuil CMBICI HCHOJb3YEMBIX BEIWYMH, OOO3HAUEHUS M €IUHMIBI (PU3NUECKUX
BEJIMYMH, HaXOAUTh (POPMYJIBbI, CBA3BIBAIOLINE JTAHHYIO (PU3MUECKYIO BEJIWYHHY C APYTUMHU
BEJIMYMHAMU, CTPOUTH IpaUKU U3yYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJIIUYUH;
XapakTepu3oBaTh CBOMCTBA Tel, (pU3MUECKUE SBICHHUS U TPOLECCHI, UCHOIb3ys OCHOBHBIE
MOJIO)KEHUS ~ MOJIEKYJSPHO--KHHETUYECKOW TEOpUH CTPOCHHS  BEIIEeCTBA, PHUHIIMII
CYIEPIIO3UINH NoJIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpaHEHMS 3apsiia, 3akoH Oma 1
ydacTka Lemnu, 3akoH JDxoynsa—JleHna, 3aKkoOH COXpaHEHHs SHEPruM, NpU 3TOM JaBaTh
CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIIUCBHIBATH €0 MaTEMaTHUECKOE BhIPAXKEHUE;
OO0BSICHATH (PU3MYECKHE MPOLECCH U CBOWCTBA TeJ, B TOM YHCIE U B KOHTEKCTE CUTYaIHii
MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBIABIATH INPUYUHHO-CIEACTBEHHbBIE CBA3H,



CTPOUTHh OOBSICHEHHWE M3 1—2 JOTMYECKHWX IIaroB ¢ OMOpOM Ha 1—2 W3y4eHHBIX CBOMCTBA
bu3nUecKux SBICHUH, GPU3NIECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pewaTth pacy€THbIE 3a1a4u B 2—3 EHCTBUSI, HUCIIOJb3YsI 3aKOHBI U (hOPMYJIbI, CBA3BIBAIOIINE
¢u3nueckre BETMUMHBL: HA OCHOBE aHAJM3a YCIOBHS 33J[auyl 3alMChIBATh KPATKOE YCIOBUE,
BBISIBJIATh HEJOCTAaTOK JAHHBIX JAJs pEIleHUs 3aJadyd, BbIOMpaTh 3aKOHbI U (HOpPMYIIbI,
HeoOXoauMble Ui €€ pelleHUs, IPOBOAUTh Pacuy€Thl U CPABHUBATH IIOJYYCHHOE 3HAUYEHUE
($u3nUeCcKOil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh HPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh HNPHU MOMOLIM (U3NYECKUX METOOB,
UCIIOJIb3YSl OIIMCAHUE HCCIIE0BaHUs, BBIIEIATh IPOBEPAEMOE IPEAINIONOKEHUE, OLIEHUBATh
IIPABWJIBHOCTD IOPsIZIKA IPOBEIEHUS UCCIIEJOBAHMUSL, JIENIaTh BBIBOJIBI;

IPOBOJIUTH OMBITHI 110 HAOIIOJCHHUIO (PU3MUECKUX SBICHUN WM (PU3UYECKUX CBOWMCTB TEl
(KanmuJUIIpHBIE SIBJICHUS, 3aBHCHMOCTBH JIaBJICHHUS BO3AyXa OT €ro o0bEéMa, TeMIepaTyphbl,
CKOpPOCTH IIpoliecCa OCTBIBAHUS M HAarpeBaHMsl IpU M3JIYyYEHUHM OT LBETa H3JIy4arollei
(morsjomaroeif) NOBEpXHOCTH, CKOPOCTh MCHAPEHMsI BOABI OT TEMIEPATYyphbl KUAKOCTH U
wionaan €€ MoBEpPXHOCTHU, EKTPU3ALUS T€I U B3aUMOACHCTBUE DJIEKTPUUECKUX 3apsOB,
B3aMMOJICHCTBHE IMOCTOSIHHBIX MAarHUTOB, BHU3yaJW3allMsi MarHUTHBIX IIOJIEH IMOCTOSIHHBIX
MarHuTOB, JIEHCTBHUSI MAarHUTHOI'O TOJI Ha IIPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOWMCTBA  JIEKTPOJBUTIATENIl IOCTOSHHOIO TOKa): (OpPMYJIMpPOBATH  IMPOBEPsieMble
IPENIIOJIOKEHNS, COOUpaTh YCTAaHOBKY U3 MPEIJIOKEHHOIO 000PYAOBAaHHUS, ONMUCHIBATH XOJ1
OTIBITa U JOPMYIIUPOBATH BHIBOJIBI,

BBITNOJHATH MPSIMblE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIBHON BJIAXKHOCTU BO3]yXa, CHJIbI
TOKa, HANpPsHKEHHUS C HCIOJIb30BAHWEM AaHAJOTOBBIX MPUOOPOB W JATYMKOB (PU3HUECKUX
BEJIIMYMH, CpAaBHUBATh pE3yNbTaThl H3MEPEHUH C Yy4€TOM 3aJaHHOM  aOCONIOTHOM
HOTPEIIHOCTH;

IPOBOJIUTh HCCIIEOBAHUE 3aBHCUMOCTH OJHOM (DU3UUECKOM BEIMYUHBI OT JAPYrod c
MCIIOJIb30BAaHUEM IMPSMBIX U3MEPEHUHN (3aBUCHUMOCTh CONPOTHBIICHUS NPOBOJHUKA OT €ro
JUIMHBI, IUIOUIaJAM TIONEPEYHOT0 CEYEHUS] M YJEIbHOIO CONPOTHUBIIEHUS BEIIECTBA
IIPOBOJHMKA, CHJIBI TOKA, MAYIIETO0 4Yepe3 NPOBOJHUK, OT HANpsSIKEHUS Ha NPOBOJHUKE,
UCCIICIOBaHUE  TIOCJICJOBATEIbHOTO U MApaUICIbHOTO  COCIUHEHHH  MPOBOJAHHUKOB):
IUIAHUPOBATh HCCIIEZIOBAHWE, COOMpATh YCTAaHOBKY U BBINOJHATH H3MEPEHUs, CIeays
peJI0KEHHOMY IJIaHy, UKCHPOBATH PE3YNbTAThI TOJYYEHHOM 3aBUCUMOCTH B BUJIE TAOJINIL
U rpaUKoB, /1e1aTh BBIBOBI 110 pe3yabTaTaM HCCIeI0OBAHNUS;

IPOBOAMTH KOCBEHHbIE U3MEpPEHHUs] (U3NYECKUX BEIMYMH (yIelbHas TeII0EMKOCTh
BEIIIECTBA, CONPOTHUBIIEHUWE IPOBOJHMKA, paboTa M MOIIHOCTh SJIEKTPUYECKOIO TOKA):
IUTAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTANIbHYIO YCTAHOBKY, CIIEYs NMPEII0KEHHOM
MHCTPYKIUH, U BBIYUCIISATH 3HAYEHUE BEJTUUNHBI;

co0uIro1aTh MpaBuiia TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1a0opaToOpHBIM 000pYyI0BaHUEM;

XapaKTepu30BaTh NMPUHLMUIIBI JEHCTBUS U3YYEHHBIX MPUOOPOB M TEXHUUECKUX YCTPOHCTB C
OMOpOoN Ha MUX ONMUCaHUS (B TOM YHCIIE: CUCTEMa OTOIUICHHS JIOMOB, TUTPOMETp, HapoBas
TypOHHa, aMIIEPMETP, BOJIBTMETP, CUETUUK IEKTPUUECKON IHEPTHH, HIIEKTPOOCBETUTEIbHbBIE
npuOOpbI, HarpeBaTeNbHbBIE AIEKTPONIPUOOPHI (IPUMEPHI), INEKTPUUECKUE MPEIOXPAHUTENH,
AIIEKTPOMArHUT, JIEKTPOABHUraTeNb MOCTOSHHOIO TOKAa), MCHONb3ys 3HAHUS O CBOMCTBax
du3nueckux sBICHUH U HEOOXOqUMBbIe (pU3NUECKIEe 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUUECKUE YCTPOHCTBA M M3MEPUTENIbHbBIE TPUOOPHI MO CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (KHUJKOCTHBI TEpMOMETp, TEPMOC, MCHUXPOMETpP, TUTPOMETP,
JBUTATE€b BHYTPEHHETO CrOPaHMs, DJJIEKTPOCKOI, PpEeoCcTar), COCTaBISATh CXEMBI



IEKTPUUECKUX LIENel ¢ MOoCIel0BaTeIbHBIM U NapajlIe/IbHbIM COEIMHEHUEM 3JIEMEHTOB,
pasinyas ycJIoBHbIe 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUYECKHX IIeTICH;
IPUBOAUTH PUMEPHI (HAXOIUTh UH(OPMALIHIO O IPUMEPaX) IPAKTUYECKOTO HCII0JIb30BaHMS
¢u3nueckux 3HAHUI B TIOBCEAHEBHOW JKM3HHM /s obOecredyeHus Oe30MacHOCTH TpU
oOpamieHun ¢ npubopaMM W TEXHMYECKMMM YCTPOMCTBaMH, COXpPaHEHUS 310pOBbS U
COOJIIOJIEHHSI HOPM 3KOJIOI'MYECKOI0 IIOBEACHUS B OKpY Kalollel cpeie;
OCYILLECTBIIATh MOUCK HMH(pOpMaMK (U3NYECKOro copaepkaHus B VHTepHeTe, Ha OCHOBE
UMEIOIUXCA 3HAaHUH W MyTéM CPABHEHUS JONOJHUTEIbHBIX HMCTOYHUKOB BBIJICIATH
UH(POPMALINIO, KOTOPAst SBJISETCS MPOTUBOPEUNBOMN MIM MOXKET OBITh HEJOCTOBEPHOM;
UCMOJIb30BaTh IPU BBINOJHEHUM Y4YEOHBIX 3aJaHMi HAay4HO--TIONMYJISPHYIO JIUTEpaTypy
¢u3uuecKkoro copep)kaHus, CIpaBOYHBIE MaTepHalbl, pecypchl cetd HMHTepHeT, BianeTh
npuéMaM KOHCIIEKTUPOBAHMS TEKCTa, NMPeoOpa3oBaHus MH(POPMALUU U3 OJHON 3HAKOBOM
CHCTEMBI B IPYI'YIO;
CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KpPAaTKUE YCTHBIE CO00IIeHns, 000011as nHpopmaruio
U3 HECKOJIBKUX UCTOUHUKOB (PU3NYECKOTO COJIePKAHUSA, B TOM YUCIIE TyOIMYHO MPEICTaBIATh
pe3yabTaThl TMPOEKTHOW WM HCCIIEAOBATEILCKOM NESTENbHOCTH, IMPH STOM T'PaMOTHO
UCTIONB30BaTh M3YYEHHBIH TMOHATUHHBIA ammapar Kypca (U3WKH, CONPOBOXKIATH
BBICTYIIJICHUE TPe3eHTallueH;
IIPY BBITIOJTHEHUH Y4eOHBIX TPOSKTOB M HCCIIEJOBAHUH (PU3NIECKUX TIPOIIECCOB PACTIPEACTIAT
0053aHHOCTU B TIpyNIe B COOTBETCTBUM C IIOCTaBJICHHBIMU 3a/ladyaMH, CIEIUTh 3a
BBINOJIHEHUEM IIJIaHa IeHCTBUN U KOPPEKTHPOBATH €r0, a/IeKBATHO OLIEHUBATH COOCTBEHHBII
BKJIQ/I B ICATEIILHOCTD TPYIIIbI, BEICTPAUBATh KOMMYHUKATHBHOE B3aUMOJICHCTBHE, TPOSIBIISSL
TOTOBHOCTb pPa3peniath KOH(IUKTHI.

K xoHuy oOyueHust B 9 Kiacce npeIMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHbI

oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

UCIIONB30BAaTh  MOHSATHS: cHUCTeMa OTcuéTa, MaTepuajbHas TOUYKa, TPaeKToOpHus,
OTHOCUTEIILHOCTh MEXaHW4eCKOro JBIKeHUus, aedopmanus (ympyras, IUtacTudeckas),
TpPEHHE, LEHTPOCTPEMHUTEIBLHOE YCKOPEHHE, HEBECOMOCTb U TEpPEerpy3KH, LEHTP TAKECTH,
aOCOIOTHO TBEPJIOE TENO, LIEHTP TSKECTH TBEPJIOrO Tejla, PaBHOBECHE, MEXaHHUYECKHE
Kosie0aHusl U BOJIHBI, 3BYK, MH(PPa3BYK M YIbTPA3BYK, AJIEKTPOMArHUTHBIE BOJHBI, IIKaTa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JATbHO30PKOCTh, CIIEKTPBI MCIYCKAHUS U
norjouieHus, ajabga-, 6eTa- U TaMMa-u3ITy4yeHHs], U30TOIIbI, SAEpHAs SHEPIeTUKA;

pa3iauyaTh SBIEHUS (pPAaBHOMEpPHOE M HEpPAaBHOMEpPHOE MPSMOJIMHEHHOE JIBUYKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEWHOE JBUKEHHE, CBOOOJIHOE IMaJeHHE TeJl, PaBHOMEPHOE
JBUKEHHE 110 OKPY)KHOCTH, B3aUMOJICHCTBUE TeEJl, pEaKTUBHOE JBI)KEHUE, KoJieOaTeIbHOe
JIBUKEHHE (3aTyXamwllue U BBIHYKICHHBbIE KOJeOaHUs), pe30HAHC, BOJIHOBOE JIBHYKEHUE,
OTpa)KE€HUE 3BYKa, MPSMOJIMHENHOE pacpOCTPAHEHHE, OTPAXKEHUE U MPEIOMIICHUE CBETA,
MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3jioKeHUEe Oeyoro cBeTa B CHEKTP M CIIOKEHHE
CIIEKTPAJIbHBIX IIBETOB, IUCIIEPCUS CBETA, €CTECTBEHHAS PAAMOAKTUBHOCTh, BOSHUKHOBEHNUE
JUHENYaTOro CIEeKTpa M3JIy4eHHs) MO OIMUCAHUIO0 WX XapaKTEPHBIX CBOWCTB M HA OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JAHHOE (PUINUIECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBICHNE U3YUYCHHBIX (DU3MUECKUX SBJICHHI B OKPYXKAIOIIEM MHpe (B TOM
yricne (pu3nveckue SBJICHHS B MPUPOJIE: TPUIUBLI U OTIUBHI, ABMKeHUE MaaHeT ColHedHOn
CHUCTEMBI, PEaKTUBHOE JBUKEHUE >KUBBIX OPTaHU3MOB, BOCHPHUSITHE 3BYKOB >KHBOTHBIMH,
3eMJIETPSACEHNE, CeHCMUYECKHE BOJIHBI, I[yHaMH, 3XO, IIBETa Tell, ONTHYECKHUE SIBJICHUS B
npupojie, OHONOrHYecKoe JEHCTBHE BUIMMOIO, YIbTPa(HUOIETOBOIO M PEHTTEHOBCKOTO



U3JTy9YCHUH, ©CTECTBEHHBIH paIHMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4d, pPaIHOAKTHBHOE
U3JIy4CHUE MPUPOAHBIX MHUHEPAJIOB, NEHCTBHE PAJUOAKTUBHBIX HM3IIyYEHHM HAa OPraHU3M
4eJ0BEKa), NPU OTOM NEPEeBOJUTh NPAKTUYECKYIO 3a7adyy B y4eOHYIO, BBILACTATH
CyIIECTBEHHbBIE CBOMCTBA (NPU3HAKN) PU3HUECKUX SBICHUN;

OINMUCBIBATHL H3YYCHHBIC CBOMCTBA Tel U (I)I/I3I/I‘ICCKI/I€ SABJICHUS, HWCIIOJIb3YA (1)I/I3I/I‘I€CKI/IC
BEJIMYMHBI (CpPeqHSS W MIHOBEHHAas CKOPOCTh Tella TpPU HEPaBHOMEPHOM JIBUKCHUH,
YCKOpEHHUE, MepeMelleHne, MyTh, YIIoBas CKOPOCTh, CUJa TPEHUs, CHJIa YINPYrOCTH, CHJIA
TSOKECTH, YCKOPEHHE CBOOOIHOTO TMAaJeHHs, BEC Tela, HMITYJIbC Tela, WUMIYJIbC CHIIBI,
MeXaHu4eckass paboTa W MOIIHOCTh, IOTCHIMAIBHAS DHEPIUs Tejia, IOJHATOrO HaJ
MOBEPXHOCTBHIO 3€MJIH, TIOTCHIIMAIbHAS YHEPTUS CIKATON MPYKUHBI, KHHETHYECKasi SHEPTHs,
IMMOoJIHAA MCEXaHUYCCKad SHEpPIrus, nepuoa u 4acrora KOH€6aHHfI, AJInNHa BOJIHBI, TPOMKOCTBH
3ByKa W BBICOTA TOHA, CKOPOCTh CBETA, IMOKA3aTellb MPEJIOMIICHUS CPEbl), IPH OMUCAHHUH
NPaBWIBHO TPAKTOBaTh (DM3MYECKHIA CMBICI HCIIOJIB3YEMbIX BEJIWYHH, OOO3HAYCHUS WU
€IMHUIBI U3NYECKUX BEITUYWH, HAXOAUTh (DOPMYIIBI, CBS3BIBAIONINE JAHHYIO (PH3HUECKYIO
BEJIMYHMHY C JPYTUMHU BETMYMHAMH, CTPOUTH Tpa(UKH H3yICHHBIX 3aBHCUMOCTEHN (PU3NIECKUX
BEJIMYHH;

XapaKTCPpHU30BaATh CBOIICTBa TECII, (1)I/I3I/I‘-IGCKI/I€ SABJICHUA W TMPOLECCHI, HCIIOJIB3yA 3aKOH
COXpPAaHCHUSA SHCPIrur, 3aKOH BCCMUPHOTO TATOTCHUA, IPUHIHNII CYTICPIIO3UIIHUU CHJI, ITIPUHIUIT
OTHOCHUTENBHOCTH [anwiies, 3akoHbl HBIOTOHA, 3aKOH COXpPAHEHUS HMMITYJIbCa, 3aKOHBI
OTpaKEHHUSI M TPEIIOMIICHHSI CBETa, 3aKOHBI COXPAHCHHUS 3apsAI0BOr0 M MaCCOBOTO YHCEIT MPH
SICPHBIX PEAKIIHSIX, IPH ITOM JIaBaTh CIOBECHYIO ()OPMYIHMPOBKY 3aKOHA W 3aIUCHIBATH €TO
MaTCMaTUYCCKOC BBIPAKCHUC,

00BACHSITH (1)I/I3I/I‘~I€CKI/IC mponeccol U CBOMCTBA TCJI, B TOM YHCJIC U B KOHTCKCTC CI/ITyaHI/If/'I
IMPAKTUKO-OPUCHTHPOBAHHOTO XapaKTCpa: BbBIABIATL HNPUYUHHO--CICACTBCHHLIC CBi3H,
CTpOUTh OOBSICHEHHE M3 2—3 JIOTMYECKUX IIaroB ¢ OMOPOH Ha 2—3 M3y4YCHHBIX CBOWMCTBA
(bU3NUeCKUX SBICHHUH, PU3NICCKUX 3aKOHOB WIJIH 3aKOHOMEPHOCTEH;

pemate pacy€THbIE 3afaud (OMUparoIIMecs Ha CHCTeMy W3 2—3 ypaBHEHMWIi), HCIONb3YS
3aKOHBI M (POPMYJIBI, CBSI3BIBAIONINE (PU3UYECKHE BETUYMHBI: HA OCHOBE aHAIM3a YCIOBHUS
3ala4Mi 3allMCbIBATh KPATKOC YCJIIOBHEC, BBIABJIATH HECAOCTAIOIINEC WA N30BITOYHEIE JaHHBIC,
BbIOMpaTh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE MJIsi PEUIeHMs, IPOBOAUTH PACUYETHl U
OILICHUBATh PEATMCTUYHOCTH MOTYYSHHOTO 3HAYCHUS (PU3NIECKON BETMYHHBI,

pacrio3HaBaTb HpO6J'IeMI>I, KOTOPBIC MOXXHO PCIINTH IMPU ITOMOIIA (1)I/I31/I‘I€CKI/IX METOIOB,
UCIIONB3YSl OMHUCAHHUE WCCIIENOBaHMS, BBIICTSATh MPOBEPSIEMOE MPEANOIOKEHUE, OIICHUBATh
MMPaBUJIBHOCThL IOpAAKa IMPOBCACHUA HCCICAOBAHHA, OCJIaTb BbIBOAbI, MHTCPIPECTUPOBATH
Pe3yNIbTaThl HAOFOICHUN U OIBITOB;

MPOBOAMUTH OMBITHI 110 HAOMIOACHUIO (PU3NYECKUX SBJICHUN WM (U3NYECKUX CBOMCTB Tel
(M3y4eHue BTOpOro 3akoHa HpIOTOHaA, 3aKOHA COXpaHEHWsS SHEPTHH, 3aBUCUMOCTH IEepHOa
KoJie0aHu# MPYKUHHOTO MasiTHUKA OT MAaCChI Tpy3a U )KECTKOCTH MPY>KUHBI U HE3aBUCHMOCTh
OT aMIUTHTY/ABI MaJlbIX KOJIeOaHWH, MPsIMOIMHEHHOE paclpOCTpaHEHHE CBETA, PA3IOKCHHE
0enoro cBeTa B CIIEKTpP, W3YUEHHE CBOIMCTB M300pakKeHUsSI B TUIOCKOM 3€pKaje W CBOWCTB
M300paXeHHsST TpeIMeTa B COOMpAroIieil JiH3e, HAOMIOJCHUE CIUIONIHBIX M JIMHEWYaThIX
CHEKTPOB HM3IIYYEHHs): CaAMOCTOSTENIbHO COOUpPATh YCTAaHOBKY W3 HM30BITOYHOrO Habopa
000py/I0BaHusl, OMUCHIBATh XO/I OTBITA M €T0 PE3YNIbTAThI, (HOPMYIUPOBATH BHIBOJIBI;
MPOBOAMTH MPH HEOOXOTUMOCTH CEPHUI0 MPSIMBIX U3MEPEHUH, ONPEesisi Cpe/lHee 3HAUCHUE
U3MepseMOii BeTUYHHBI (JOKYCHOE pacCcTOsiHUE COOMpArOIIe TUH3bI), 000CHOBLIBATH BHIOOD
crioco0a u3MepeHus (M3MEPUTEIHHOTO MPUOopa);



IPOBOJUTH UCCIIEIOBAaHUE 3aBUCUMOCTEH (PU3MUECKUX BETUYMH C MCIIOJIb30BAaHUEM MPSIMBIX
U3MEpeHuil (3aBUCHUMOCTb IIYTHM OT BPEMEHU IIpHM PaBHOYCKOPEHHOM JBMKEHHHM 0€3
HAYaJbHOM CKOpPOCTH, NEepHoja KoieOaHUN MaTeMaTHUYECKOr0 MasiTHUKA OT JUIMHBI HUTH,
3aBUCUMOCTH yIJla OTPa>KEHUs CBETA OT yIJjla NaJACHUSI U yIJIa PEJIOMIIEHMSI OT YIJla MaJeHUs):
IUIAHUPOBAaTh  MCCIIEJOBAHUE, CaMOCTOATENBHO COOMpaTh YCTAaHOBKY, (DUKCHPOBATh
pe3yibTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKMX BEIMYMH B BHJE TaOIMIl U IrpadUKoOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEJOBAHMUS;

IPOBOJUTh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMUYUH (CPElHsAs CKOPOCTh M YCKOPEHUE
TeJa TNPH PABHOYCKOPEHHOM JIBUKCHUH, YCKOpPEHHE CBOOOIHOTO TaJCHHS, KECTKOCTh
NPYKUHBI, KOOPQHUIMEHT TPEHUS CKOJIBKEHUS, MEXaHHUECKasi padoTa U MOILTHOCTh, YaCTOTa
U Iepuoj KoiebaHMH MaTeMaTHYecKOro M IPY)KMHHOTO MAasTHUKOB, OINTHYECKas CHJa
cobuparonied JIMH3bI, PpaJUOaKTUBHBIA (OH): IUIAHUPOBATh U3MEpPEHUs, CcoOUpaTh
OKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIIIOJHATH W3MEPEHMS, CIEAYys NpPEIOKEHHON
MHCTPYKLMH, BBIYUCIIATh 3HAUEHNE BEJIMYMHBI U aHAIIM3UPOBATh MOJTYYEHHbIE PE3YJIBTAThI C
Y4ETOM 3aJaHHOM NOTPELIHOCTA U3MEPEHUI;

COOITIO/IATh MPaBHJIa TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1abopaTopHBIM 000pyI0BaHNEM;

pa3nuyaTth OCHOBHBIC NMPHU3HAKH M3YYEHHBIX (DM3WYECKUX MOJENCH: MaTrepuajbHas TOYKa,
abCoJIIOTHO TBEP/AOE TEJIO, TOYCUHBIH MCTOYHMK CBETa, Jy4Y, TOHKas JIMH3A, IUIaHETapHas
MOJIeJIb aTOMa, HYKJIOHHAsl MOJIEJIb AaTOMHOTIO $1pa;

XapakTepu30BaTh NMPUHLMUIIBI JEHCTBUSA U3YYEHHBIX MPUOOPOB M TEXHUUECKUX YCTPOMCTB C
ONOpOil Ha MX onucaHus (B TOM YHUCIIE: CIMJIOMETp, AATYMKH IOJIOKEHHS, PACCTOSHUS U
YCKOPEHHUs, pakeTa, HXOJIOT, OYKH, IEpHCKom, (oToamnmapar, ONTHYECKHE CBETOBOJIDI,
CIEKTPOCKOII, J03UMETp, Kamepa BuibcoHa), HCHONb3ys 3HAHHUS O CBOMCTBAX (PU3UUECKUX
SBJICHUH U HEOOXOMMble (PU3UUYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMAaTHYHbIE PUCYHKHM M3YyYEHHBIX TEXHUYECKHX YCTPOWCTB,
U3MEPUTENIBHBIX TMPUOOPOB M TEXHOJIOTMYECKUX IPOLECCOB MPU PEUIEHUH Y4eOHO--
NPaKTUYECKUX 3a/1a4, ONITUYECKUE CXEMBI JJIs IOCTPOEHUS M300paKEeHUH B IIJIOCKOM 3epKaje
U coOuparolLel JINH3E;

IPUBOAUTH MPUMEPHI (HAX0IUTh UH(OPMALIHIO O IPUMEpPax) MPAKTUYECKOTO HCIIOJIb30BaHMS
¢u3nyecKkux 3HAHMM B TOBCEIHEBHOM JKM3HM JuId oOecredeHHs: 0€30MacHOCTH IpH
oOpailleHun ¢ npubopaMH M TEXHUYECKMMM YCTPOWCTBAMH, COXPAHEHHUS 3/I0pOBbS U
COOJTIOJIEHHSI HOPM 3KOJIOTMYECKOT0 MIOBEJCHUS B OKpY Karolleit cpejie;

OCYIIECTBIIATh ~NOMCK  HMHpoOpManuu  Qu3uueckoro conaepkanus B HHrepHere,
CaMOCTOSITENIbHO  (hOpMYJIHMpYsT TMOMCKOBBIM  3ampoc, HAXOAWUTh IIYTH OIpEAeIeHus
JIOCTOBEPHOCTH  TMOJYyYEHHOW MH(POpMalMM HA OCHOBE HMEIONIMXCS 3HAHUM U
JIOTIOTHUTEIbHBIX HCTOYHHUKOB;

UCIIOJIb30BaTh TMPU BBIMOJIHEHWH Y4YEOHBIX 3aJaHUN HAay4HO--TIONYJSPHYIO JHUTEpaTypy
(Gu3NYECKOro coJiep’KaHus, CIIPpaBOYHBIE MaTepuanbl, pecypcbl cetu MHTepHeT, BiaaeTh
npuéMaMM KOHCIIEKTUPOBAHMS TEKCTa, NMpeoOpa3oBaHUs MHPOPMALUMU U3 OJHON 3HAKOBOM
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIEHHUS Ha OCHOBE HMH(pOpMAIMU U3
HECKOJIbKUX MCTOYHUKOB (PU3NYECKOTO COJACpXKaHMA, MyOJIMYHO MPEACTaBIATh PE3yabTaThl
MPOEKTHON MM HCCIeI0BAaTENbCKOW AESTeNbHOCTH, MPU 3TOM TPaMOTHO HCIIOJIb30BATh
M3YYEHHbI TOHSTUHHBIM anmapaT u3ydaeMoro pasziena (U3MKH U CONPOBOXKIATH
BBICTYIIJICHHUE TIpe3eHTalMel ¢ yuéTOM 0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.
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