duzuka 7-9 kiraccol
COJAEPKAHUE OBYUEHUS

7 KIIACC

Pa3znesn 1. ®u3uka u e€ posib B IO3HAHUM OKPY:KAIOIIEro Mupa.

®uszuka — Hayka o mpupoze. SBneHus npuponsl. dusznueckue sBICHUA:
MEXaHUYECKHUE, TEIIOBbIE, JJIEKTPUUECKHUE, MAIHUTHBIE, CBETOBBIE, 3BYKOBBIC.

duznyeckne BeMWUUHBL. M3mepeHue ¢u3nyeckux BenuduH. Duznyeckue
npubopsl. [Torpemnocts n3mepenuit. MexayHapoaHasi cuCTeMa eIMHUIIL.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKHM H3Yy4aloT MPUPOAY.
EcTecTBeHHO-HAYYHBIM METOJl TMO3HAHMS: HAOJIOJCHHE, MOCTAHOBKA HAyYHOTO
BOMPOCA, BBIIBIYKEHUE TUIOTE3, SKCIIEPUMEHT I10 MMPOBEPKE TUIMOTE3, O0BICHEHUE
HaOrogaeMoro apieHus. Onucanue GU3NUEeCKUX SBJICHUN ¢ TOMOIIBIO MOJIENEH.

Jlemoncmpayuu.

1. MexaHnueckue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIEC, CBETOBBIC

SIBJICHUSI.

2. ®usnueckue MpuOOPHI U MPOLEAYpa NPSIMBIX U3MEPEHUI aHAJIOIOBBIM U

1M (POBBIM MPUOOPOM.
Jlabopamopnwie padbomost u onvimol.
1. Omnpenenenuve 1EHbI ASTEHUS Kbl U3MEPUTEIBHOT0 IprOopa.
2. H3MepeHue pacCTOSAHUMN.
3. U3mepenne o0bEMa KUJIKOCTU U TBEPAOTO TENA.
4. OmnpeneneHue pa3sMepoB MAIbIX TE.
5. W3mepenue temiiepaTypsl IpU NOMOIIHM >KUIKOCTHOTO TEPMOMETpA H
JNaTYUKa TEMIEPATYPHI.

6. lIpoBeneHue ucciaenoBaHus MO MPOBEPKE TUIIOTE3bI: NAIBHOCTH ITOJIETA
[IapuKa, MyIEHHOTO TOPU30HTAIBHO, TeM OOJbIlle, YeM OOJbllle BhICOTA
IyCKa.

Pasneu 2. IlepBoHayanbHbIe CBEACHUS 0 CTPOCHUH BELeCTBA.

CrpoeHne BellecTBa: aTOMbl M MOJEKYJbI, HX pa3mepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBwxenne yactun BemectBa. CBfA3b CKOPOCTH JBWKEHHS YaCTHUI[ C
TeMrieparypoil. bpoyHoBckoe nBwxkenue, auddysus. BzaumonelicTBue yacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIKUBAHHUE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHHUE T'a30B, KUIKOCTEH M TBEPABIX
(KpUCTAJUIMYECKUX) Tel. B3auMocBsA3b MeXAy CBOWMCTBAMM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHMSIX M MX aTOMHO-MOJEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.



Hemoncmpayuu.

1. HaGnronenune OpoyHOBCKOTO JIBHIKEHHUS.

2. HaGmonenue nuddyszun.

3. HaOGmonenue — siBneHud,  OOBSACHAIOIIMXCA  NPUTSDKEHUEM  WIHU

OTTAJIKMBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnsie padbomosl u onvimot.

1. OueHka JuMaMeTpa aroMa METOAOM psloB (C  UCIOJIb30BAHUEM

dotorpaduii).
2. OnBITHI 110 HAOIIOJICHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.
3. OmnbITH 1O OOHAPYKEHUIO IEUCTBUS CHJI MOJICKYJIIPHOTO TIPUTSKCHHS.
Paznea 3. /IBu:KeHHe U B3aUMO/IeCTBHE TeJl.
MexaHuueckoe JBH)KeHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBIKCHHE.
Cxopoctb. CpenHsAsi CKOPOCTh MPHU HEPAaBHOMEPHOM JABWKEHHUH. Pacuér mytu u
BPEMEHH JIBUOKEHUSL.
SABnenue wHepuuu. 3aKOH WHepuUMH. B3anmoneilcTBUE Tel Kak MNpUYMHA
U3MEHEHHUSI CKOPOCTH [IBM)KEHUs Tel. Macca Kak Mepa HHEPTHOCTH Tela.
[ImotHOCTE BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B E€IUHULE
00BEMa BelecTna.
Cwiia Kak xapakTepucTHKa B3auMoAeucTBHs Tenl. Cuiia ynpyroctd M 3aKOH
I'yka. 3mepenne cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHHE TATOTCHHS M CHUJIa
TskecTd. Cria TsKeCTH Ha Apyrux raHerax. Bec tena. Hesecomocts. CnoxkeHue
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoi. PaBHomelcTByromas cui. Cuna TpeHwus.
TpeHue CKOIbKEeHUS U TPEHHUE TTOKO0s. TpeHue B MpUpoJie U TEXHUKE.
Jemoncmpauuu.
1. HalnroneHne MexaHMUecKoro JIBHKEHHS Tea.
2. HM3MepeHue CKOpOCTH NPSIMOJIMHENHOTO IBUKECHUS.
3. HaOnroneHue siBlIeHUs MHEPLIUH.
4. HaOmroeHne u3MEeHEHUsI CKOPOCTH MPH B3aUMOJICHCTBUU Tel.
5. CpaBHeHHE Macc M0 B3aUMOJECHCTBUIO TEI.
6. CnoxeHue Cuil, HalpaBJIEHHBIX O OJHOMN MPSIMOI.
Jlabopamopnwie pabomul u onvimol.
1. OmpeneneHne CKOPOCTU PAaBHOMEPHOIrO JIBIKEHMS (LIapHKa B KUIAKOCTH,
MOJIETU JIEKTPUUECKOT0 aBTOMOOMIIS M TaK Jajiee).

2. Ompenenenne CpemHE CKOPOCTH CKONBXKEHHSI Opycka WM IIapuka o
HAKJIOHHOU IIJIOCKOCTH.
Onpenenenue mIOTHOCTH TBEPAOTO TENA.

4. OmBITHI, JEMOHCTPHUPYIOIIUE 3aBUCUMOCThH pacTshKeHus (nedopmarun)
NPY>KUHBI OT TPUIOKEHHOW CHJIBI.



5.

OHBITBI, ACMOHCTPHUPYIOMIKUE 3aBUCUMOCTL CHIIBI TPCHUA CKOJIBKCHHUSA OT
BC€Ca TCJIa U XapaKTCpa COIIPUKACAIOIIUXC HOBerHOCTeﬁ.

Pasneu 4. /laBjieHue TBEPABIX TeJl, JKMIAKOCTEH M ra30B.

Jasnenune. CriocoObl yMEHBIIEHUS] U YBEIUYECHUS J1aBiieHUs. JlaBieHue rasa.
3aBUCUMOCTh JaBJE€HUS ra3za OT 00béma, Temmeparypbl. l[lepegaua paBneHus
TBEPIABIMU TEJIaMH, KUAKOCTAMH W rasamu. 3akoH llackans. [IHeBMatuueckue
MAaIIHBL. 3aBUCUMOCTh JaBJICHUS JKUJIKOCTA OT TrayOuHbl. ['mapoctaTudeckuii
napanokc. Coobaromuecs cocynbl. ['uapaBinueckue MEXaHU3MBI.

Atmocdepa 3emnn u armocepHoe aamieHue. [IpuuuHbBI CylecTBOBaHUS
BO3ayIIHON 000mouku 3emin. OmnbiT Toppuuennu. U3mepenune aTtmochepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC()EPHOTO aBJICHUS OT BBICOTHI HAJl YPOBHEM MOPSI.
[Ipubops! 17151 u3MepeHus: aTMOc(EpPHOro 1aBJICHHUS.

JlelicTBrE )KUAKOCTU U ra3a Ha MOrPyKEHHOE B HUX TeNO. BrITankusaromas
(apxumenoBa) cuia. 3akon Apxumena. [lnaBanue ten. BozayxoriaBanue.

Jemoncmpayuu.

A T o

N

3aBHUCUMOCTbH JABIICHUS Ta3a OT TEMIIEPATYPHL.

[lepenaya naBiieHUs KUIKOCTHIO U Ta30M.

Coobmiaromuyecst COCy/Ibl.

I'mppaBnuueckunii nmpecc.

[IposiBnienue necTBUs aTMOCHEPHOTO JaBICHUS.

3aBUCUMOCTH BBITAIKUBAIOIIEH CHUIIBI OT 00bEMA MOTPYKEHHON YacTH Tena
Y IIJIOTHOCTH KMJKOCTH.

PaBeHCTBO BBITAIKHUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

Y ciioBue miaBaHus TEI: IJIABAHUE WIM HOTPYKEHUE TEIl B 3aBUCHUMOCTH OT
COOTHOIIICHUS IJIOTHOCTEH Tejla U )KUJIKOCTH.

Jlabopamopnwie padbomost u onvimet.

1.

HccnenoBanne 3aBUCUMOCTH BEca Tella B BOAE OT 00bEMA MOrPYKEHHOM B
KUJKOCTh YaCTH TEJA.

Omnpenenenue  BBITATKUBAKOMIEH  CUJIbI, JIEWCTBYIOLIEW Ha  TEJIO,
IOI'PYKEHHOE B KUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAKOLIEN CHJIBL, TEUCTBYIOLIEH HA TEJIO
B JKUJKOCTH, OT MaccChl TeJa.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJKUBAIOIIEH  CHIIBI,
JEUCTBYIOMIEH Ha TEJIO B )KUAKOCTHU, OT 00BbEMA MOTPYKEHHOU B )KUIKOCTh
YaCTH TeJa U OT IUNIOTHOCTHU KUIKOCTH.

KoHncTpynpoBanne apeoMmerpa WIH KOHCTPYMPOBAHWE JIOJKH U
OIpeeIeHUE €€ TPy30H0AbEMHOCTH.

Paznen 5. PaGoTa 1 MOIIIHOCTDL. DHEpPrus.
Mexanunueckasi padota. MOLIHOCTb.



[IpocTeie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecus pblyara. [I[pumenenue npaBusia paBHOBECHS pbluara K 0J10Ky. «3070T0€
npaBmwio» Mexanuku. KITJI mpocTeix Mexanu3zmoB. [IpocThie MeXaHU3MBI B OBITY U
TEXHHUKE.

Mexanuueckas odHeprusi. KuHermueckas ¢ TOTEHIMAIbHAS SHEPIUS.
[IpeBpaiiieHrie OTHOTO BHUJIa MEXaHUYECKOM YHEPTHUH B IPYTOid. 3aKOH COXPaHEHUs
SHEPrUU B MEXAHUKE.

Hemoncmpauuu.

1. ITpuMepsbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padbomosl u onvimot.

1. Ompenenenue pabOTHI CUIIBI TPEHUS TIPU PABHOMEPHOM JIBH)KCHHUH TEJIa TI0

TOPU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBaHue yclOBHI paBHOBECHS pblyara.
3. U3zmepenue KIIJl HakITOHHOM MJIIOCKOCTH.

4. W3ydeHune 3aK0HA COXPAaHECHHUS MEXAHUYECKON YHEPIHUU.
8 KJIACC

Pa3zgeun 6. TeruioBbie siBJICHUS.

OCHOBHBIE TIOJOXKEHUSI MOJIEKYJSIPHO--KUHETUYECKON TEOPUU CTPOECHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJieKyd. ONBIThI, MOATBEPKIAKOLINE
OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH.

Mopenu TBEPAOro, JKUIKOTO W Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannmuueckue u amopdusie tena. OObsiCHEHUE CBONCTB Ta30B, JKUJKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUU MOJIEKYISPHO--KHHETUYECKOU TEOPUH.
CmaunBaHKe U KaWUISIpHBIE siBIIeHUs. TemioBoe pacuiupeHue U cxKaTue.

Temnepatypa. CBs3p TeMmIeparypbl CO CKOPOCTbIO TEIUIOBOTO JIBUYKCHUS
yactull. BayTrpenHsss sHeprus. CnocoObl W3MEHEHHUsS BHYTPEHHEH SHEPIuM:
TeIUIonepeaada u CoOBepiiieHrne padoTsl. Buapl Teronepeaadn: TEIONPOBOIHOCTD,
KOHBEKIHUS, U3JTYYEHHUE.

KonuuectBo Temiorhl. YenbHas TEIUIOEMKOCTh BellecTBa. TermiooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHeHHWE TeruioBoro Oananca. [limaBnenue wu
OTBEPACBAHUE KPHUCTAUNIMYECKUX BEHIECTB. YJEelbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcnapenue. Kunenue. VYnenpHas Ttemiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPbl KHUIEHUS OT aTMOC(HEPHOro
JIaBJICHUS.

BnaxnocTs BO31yXa.

DHeprus TOIIMBa. Y IeJIbHAs TEIUIOTa CTOPAHUSL.

[Mpunnmner pabotsl TeroBbix jasurarenei KIIJ[ TeruioBoro npuratens.
TeroBble IBUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXpaHEHUS U MPEBPALECHUS SHEPTUH B TEIUIOBBIX MPOIECCAX.



Hemoncmpayuu.

1.

2
3
4.
5

o N o

10.
11.
12.
13.

Habmronenne 6poyHOBCKOTO JIBHUKEHUS.

Hab6monenne nuddysun.

Habmronenue siBneHnii cMauMBaHUs U KaMWLISPHBIX SIBJICHUN.
Habmronenue TermioBoro paciumpeHus Te.

N3MeHeHne naBieHus rasa Mpu U3MEHEHHMH 00bEMa W HarpeBaHUU WU
OXJIQXKCHUU.

[IpaBuna usmMepeHus: Temneparypsl.

Bunbl Teronepenayn.

OxnaxxaeHue Ipyu COBEPIICHUU PabOTHI.

HarpeBanwue npu copepiieHuH padOThl BHEITHAMH CHJIAMHU.
CpaBHEHME TEIITOEMKOCTEN Pa3IUYHBIX BEILIECTB.
Habmronenue kuneHusl.

HabmroneHne nocTostHCTBa TeMIepaTyphl IPH TUTaBICHUH.
Mopaenn TEIIOBEIX OBUTATEIICH.

Jlabopamopnsie padbomost u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITHI 110 OOHAPYKEHUIO TEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OnbIThI IO BRIPAILIMBAHUIO KPUCTAJIIIOB TOBAPEHHOM COJIM WJIM caxapa.
OnpITel O HAOMIOEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, KUAKOCTEH H
TBEPABIX TEIL.

Omnpenenenue AaBiICHUs BO3yXa B Oa/NIOHE MITIPUIIA.

OneITBl, EMOHCTPHUPYIOLIME 3aBUCUMOCTbH [JABJIEHUS BO3JyXa OT €ro
00BbEMa M HArpEeBAHMS WM OXJIAXKICHUS.

[IpoBepka runoTe3bl JUHEHUHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA JKUJIKOCTH
B TEPMOMETPUYECKOMN TPYOKE OT TeMIIepaTyphI.

HabGmionenne wu3MeHeHUs: BHYTPEHHEH »HHEpruM Tela B pe3ylibTare
TEIUIONEepeaay U padOThl BHEIIHUX CHJI.

UccnenoBanue sBIEHHS TEMJI0OOMEHAa MpPU CMEIIMBAHUHU XOJIOAHOW U
ropsiueu BOJBbI.

OnpeneneHre  KOMWYECTBA  TEIUIOTHI, IOJYYEHHONO BOJOW  IpHU
TEII0O0OMEHE C HArPEThIM METAJUTMYECKUM LIUJIHHIPOM.

Ornpenenenue ynenbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanne nponecca UCIIapeHUs.

OnpeneneHrne OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

Ornpenenenue yaenbHOM TEIUIOTHI IIJIABJICHUS JIBJA.

Paspges 7. DinekTpuyecKkrue 1 MArHUTHBIC SIBJICHMSA.

Onektpuzauust Ten. J[Ba poaa sieKTpuyecKux 3apsaoB. B3anmoneiicTBue
3apsoKEHHBIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CWIJIBI  B3aUMOJEHCTBUSA
3apsKEHHBIX TE OT BEJTMYMHBI 3apsIIOB U PACCTOSHUS MEXKY TEJIaMH).



DnekTpuueckoe mnose. Hanpsok€HHOCTh 3nekTpuueckoro mnojs. Ilpuniun
CYNEPIO3UIIUH ISKTPUUECKUX T0JIeH (Ha Ka4eCTBEHHOM yYpPOBHE).

Hocurenu snexktpuyueckux 3apsioB. DJIEMEHTAPHBINA AIEKTPUUYECKUN 3apsl.
Crpoenne aroma. IIpOBOOHMKM W JOUPNEKTPUKU. 3aKOH  COXPAaHEHUS
BJIEKTPUYECKOT O 3apsia.

DJIEKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAaHUS DJICKTPUUECKOIO TOKA.
MCTOYHMKM TMOCTOSIHHOTO TOKa. JIeMCTBHUS SIIEKTPUUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUI TOK B KUJIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ComnpoTuBieHHE MPOBOJHUKA. Y AEIBHOE COMPOTHUBJIECHUE BellecTBa. 3akoH Oma
IUId yyacTka nenu. [locieqoBarenbHoe U napaaieabHOE COEAUHEHNE MPOBOHUKOB.

PaGora u MOMmIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jxoyms—JleHna.
DJIEKTPUUECKUE LIETTH U TTOTPEOUTENH IEKTPpUUECKOi s3Hepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTostHHBIE MarHUTHI. B3anMo1€MCTBHE TOCTOSTHHBIX MAarHUTOB. MarHuTHOE
noje. MarHuTHOe 1oje 3eMJIM M €ro 3HadyeHue I Ku3HU Ha 3emiie. OnbIT
Opcrenaa. MarauTHoe MoJie AIEKTPUYECKOro Toka. [[puMeHeHre 31eKTpOMarHuToB
B TeXHUKE. J[eMiCTBME MAarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM. DJIEKTPOIBUTaTEIb
MOCTOSSHHOTO  TOKa. VCronb30BaHWE  JJIEKTPOABUTATENEH B  TEXHUYECKHUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

Onbitel @apanes. SBieHue djeKTpoMarHuTHOM MHAYKIUU. [IpaBuiio Jlenna.
DIIEKTpOreHepaTop. Cnioco0b1 MOJTYYEHUS AIEKTPUYECKOU SHEPTHH.
DJIIEKTPOCTAHIIMU HAa BO3OOHOBIIIEMBIX UCTOYHUKAX SHEPTHUU.

Jemoncmpauuu.

DJIeKTpHU3aLUs TEN.
JIBa pona 3JIEeKTPUYECKUX 3apsI0B U B3aUMOJICHCTBHE 3apsS)KEHHBIX TEIL.
Y CTpONCTBO M JEHCTBUE HIIEKTPOCKOIA.
DIIEKTPOCTATUYECKAsT MHAYKIIHS.
3aKOH COXpaHEHUS JICKTPUUECKUX 3aPSJIOB.
[IpoBOIHHMKY Y TUAJIEKTPUKHU.
MoaenvpoBaHue CUIOBBIX JIMHUM 3JIEKTPUIECKOTO OIS
HcTouHMKM TOCTOSHHOTO TOKA.
JIeCTBUA 3JIEKTPUYECKOrO TOKA.
. DIEKTPUYECKUN TOK B KUJIKOCTH.
. 'a30BBbIM pa3ps.
. I3mepeHnue cuiibl TOKa aMIEPMETPOM.
. I3Mepenue 3JIeKTpUYeCKOro HanpsiKeHUsI BOJIbTMETPOM.
. PeocTar u mara3uH COIpOTUBIICHUM.
. BzaumopencTBue moCTOSHHBIX MarHUTOB.
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16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

MoaenvpoBaHrue HEBO3MOXKHOCTH Pa3/ICICHUS MTOJIOCOB MarHUTA.
MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSSHHBIX MAarHUTOB.
OnsIiT Dpcrena.

MarauTHoe 1oje Toka. DJIEKTPOMAarHur.

JlelicTBME MAarHUTHOrO TO0JI HA MPOBOJHUK C TOKOM.
DJIEKTPOJABUTaTENb MTOCTOSHHOTO TOKA.

HccnenoBanue ssBICHUS 3JICKTPOMArHUTHOW UHTYKIIAH.

OmnebiTel @apanes.

3aBUCUMOCTh HAIpaBJIEHUS HWHAYKIMOHHOTO TOKAa OT YCIOBUW €ro
BO3HUKHOBEHHMSI.

DJIEKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnuie padbomout u onvimel.

1.

o v AW

10.
11.

12.

13.

14.

15.

16.

OmeITel TIO HAOJIOACHHWIO DJIEKTPU3AIMKM TEl WHIAYKIUEH U TpHU
CONPUKOCHOBCHHH.

HccnenoBanre neHCTBUS DJICKTPUYECKOrO IO HAa IIPOBOJHHMKHA M
JTUDJICKTPUKH.

COopka 1 mpoBepKa padOThI JIEKTPUIECKOH IIETTH TTOCTOSHHOT'O TOKA.
N3mepeHne u peryIupoBaHUe CHITbI TOKA.

N3mepenne u perynmpoBaHue HAMPSHKESHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO Yepe3 PE3UCTOp, OT
COMPOTHUBJICHUS PE3UCTOPA U HANIPSHKCHHS Ha PE3UCTOPE.

OnBITHI, JIEMOHCTPHUPYIOITHE 3aBUCUMOCTD AIICKTPUIECKOTO
COTIPOTUBJICHUSI TIPOBOAHMKA OT €ro JUIMHBI, IUIOMIAJH IOMEPEUYHOTO
CEUCHHS M MaTepuaa.

[IpoBepka mpaBuiia CIOKCHHS HANPSHKEHUHW TIPU  TOCIEA0BATCIIbBHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

[TpoBepka mpaBmia IS CWIBI TOKa MPU MapaLICTHHOM COCIUHECHUU
PE3UCTOPOB.

Omnpenenenre padbOTHI JESKTPUICCKOTO TOKA, MAYIIIETO Yepe3 PEe3UCTOP.
OmnpeneneHre MOITHOCTH  DJIGKTPUYSCKOIO TOKa, BBIACISICMON Ha
pe3ucTope.

HccnenoBanre 3aBHCHMOCTH CHJIBI TOKa, MJYIIETO Yepe3 JIAMIIOYKY, OT
HaAIPSHKCHUS Ha HEH.

Onpenenenue KIIJ[ HarpeBatens.

HccnemoBanre MarHUTHOTO B3aUMOJICHCTBHS ITIOCTOSHHBIX MarHUTOB.
N3ydyeHnne MarHUTHOTO TTOJISI IIOCTOSTHHBIX MAarHUTOB MPH MX 00beTUHEHNUN
U pa3JIeJICHUN.

UccnenoBanne nedcTBUSI IEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITBL, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbI  B3aUMOJCHUCTBUS
KATYILIKU C TOKOM U MAarHUTA OT CUJIbI TOKA M HAITPABJICHUSI TOKA B KATYIIIKE.

18. M3yueHne neicTBUs MarHUTHOT O TIOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpOBaHuE U U3y4eHHE pa0OThI JIEKTPOABUTATEIS.

20. M3mepenne KIIJI anmekTpoaBUraTenbHONM YCTAHOBKHU.

21. OnBITBl IO HUCCIEAOBAHUIO SBJIEHUS JJIEKTPOMArHUTHON WHIYKIUU:
UCCIIEJOBAHNE W3MEHEHUH 3HAYCHUS W HAIPaBICHHUs WHIYKIMOHHOTO
TOKA.

9 KJIIACC

Pasnes 8. MexaHuyeckue siBJeHUsI.

Mexannueckoe JABWKEeHHE. MarepuanbHas Touka. Cucrema oOTcuéra.
OTHOCHUTENBHOCTh MEXaHMYECKOr0 JBHKEHUS. PaBHOMEpHOE NpSIMOJMHENHHOE
nBwxeHne. HepaBHoMepHOe npsimosMHENHOE ABHKEeHUE. CpenHsas U MIHOBEHHAs
CKOPOCTb TeJa IPH HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsimonivHelHoe JBikeHue. (CBoOOIHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. Ilepmon u dacrtora oOpauieHus.
JIuneliHas u yrioBasi CKOpOCTU. LIeHTpOCTpEMUTENBHOE YCKOPEHHE.

[Tepseiit 3ak0oH HproToHa. Bropon 3axkoH HetoroHa. Tperuii 3akoH HproToHa.
[IprHIMN CyneprIo3uLUNU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuia TPEHHS CKOJIbXKEHUS, CHIIa
TPEHUS MOKOSI, IPYTHE BUbI TPEHHUSI.

Cuna TSOKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOHOTO
nageHus. J[Bmwxkenue ruraner Bokpyr Comnma. IlepBas kocmuyeckas CKOpPOCTb.
HesecomocTts 1 neperpysku.

PaBHoBecue matepuanbHON TOUKH. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPIOTO TEJA C 3aKPEIUIEHHON OChIO BpalleHuss. MOMEHT cuiibl. L[eHTp TaKeCTH.

Nmnynbe tena. M3MeHeHne ummyibca. UMImynbc cuibl. 3aKOH COXpPaHEHHUS
UMITyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanuueckass pabora ¥ MOMIHOCTh. PaboTa cuil TsDKECTH, YNPYTOCTH,
TpeHus. CBs3b dHepruu U padboTel. [loTeHanbHas 3Heprus Teina, MOJAHATOrO Haj
NOBEPXHOCTBHIO 3eMiu. [loTeHIInanpHas sHEPTUsl CKAaTOM NpyKUHbI. Kunernyeckas
sHeprus. TeopeMa O KMHETUYECKOW DHEPTHHU. 3aKOH COXPAHEHMSI MEXAHUYECKOU
SHEPTHH.

Jemoncmpayuu.

1. HalnrogeHne MeXaHWYECKOIro ABUKEHUS Tela OTHOCHTEIBHO Pa3HbIX Tell

OTCYETA.
2. CpaBHeHHME MyTe€W W TPACKTOPHUI [BUXKEHUS OJHOIO U TOrO K€ Teia
OTHOCHUTEIIBHO Pa3HbIX TEJI OTCYETA.



o v A~ w

10.
11.
12.
13.
14.
15.
16.

N3MepeHne ckopoCTH U YCKOPEHHUS IPSIMOJIMHERHOTO IBUOKEHUSI.
HccnenoBanre npru3HakoB PaBHOYCKOPEHHOI'O JIBUKEHUSI.

Habmronenue nBu»KeHus Tena no OKpyKHOCTH.

Habntonenne MexaHM4ecKuX SBJICHH, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexxka» rpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTbh YCKOPEHHS Tella OT MAaccChl Teja M JIEHCTBYIOIIEH HAa HEro
CHJIBL.

HaGntonenue paBeHcTBa CHII IPU B3aUMOJIEUCTBUM TETI.

N3meHnenue Beca Tena Ipu yCKOPEHHOM JBHKECHUH.

[Iepenaua umiynbca npu B3aMMOAECHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH NIPU B3aUMOJIEUCTBUM TEJI.

CoxpaHeHre UMITyJIbCca MPU HEYIIPYTOM B3aUMOJICCTBUH.

CoxpaHeHne UMITyJIbca pU a0COIIOTHO YIPYTOM B3aUMOJICHCTBUU.
Habntonenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKON YHEPTrUU IPH CBOOOTHOM MaJICHUU.
CoxpaHeHrne MEXaHUYECKOW SHEPTUU MPU JBHKEHUU Tela MOJ IEVCTBUEM
PYKUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Ijisi pa3roHa W JAJIBHEHUIIIET0 PaBHOMEPHOTO
JIBMOKCHUS [TIApUKA WU TETIEKKH.

OrnpeneneHue CpemHEH CKOPOCTH CKOJBKECHHS OpycKa WM JABMKCHHUS
[IapHUKa [0 HAKJIOHHOU IJIOCKOCTH.

Ompenenenre yCKOpPEHHS Tela TPH PAaBHOYCKOPCHHOM JIBIDKCHHH TIO
HAKJIOHHOW MJIOCKOCTH.

UccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHH TPHU PaBHOYCKOPEHHOM
JBIKEHUH 0€3 HayalbHOM CKOPOCTH.

[IpoBepka THITOTE3bI: €CIM TIPH PABHOYCKOPEHHOM JIBIDKCHHHM 0e3
HAYaJbHOW CKOPOCTH ITYTH OTHOCSTCS KaK ps HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHE MPOMEXYTKH BPEMEHH OJMHAKOBHI.

HccnenoBanre 3aBUCHMOCTH CHJIBI TPEHHUS CKOJBKEHUS OT CHIIBI
HOPMAaJIBHOT'O JTaBJICHUSI.

Omnpenenenue kodhuiieHTa TPEHUs CKOIBKEHUSI.

Onpenenenre KECTKOCTH NPYKUHBI.

Omnpenenenrie pabOTHI CHUIIBI TPSHHSI TIPYU PABHOMEPHOM JIBM)KCHHUH TEJIa TI0
TOPU30HTAJILHOM MTOBEPXHOCTH.

Ompenenenve pabOTHl CHJIBI YIPYrOCTH TIpU TOIBEME Tpy3a C
UCTIOJIb30BaHUEM HEMOJIBIKHOTO U MOJBUKHOTO OJIOKOB.

N3yuenue 3aKk0Ha COXpaHEHUs YIHEPTUH.



Pazgen 9. Mexannueckue Koj1e0aHUSA U BOJHBI.

KonebarensHoe asuxenue. OCHOBHBIE XapaKTEPUCTUKH KOIeOaHUii: IepHo,
4acToTa, aMIUIMTYy1a. MareMaTU4eCKUil U MPYKUHHBIM MasTHUKU. [IpeBpaiienue
SHEPIUM NPU KOJIeOATEIHbHOM JIBUKEHUU.

3aryxawmue — KojeOaHus.  BbeIHyXaAeHHbIe — KojeOaHusa.  Pe3oHaHc.
Mexannueckue BonHbl. (CBolicTBa MexaHMYeCcKMX BoOJH. IIpoponbHble U
nornepeyHble BOJHBIL. JlMMHA BOJMHBI M CKOPOCTh €€ pacrIpoCTpaHECHUS.
MexaHn4uecKue BOJIHBI B TBEPAOM TENE, CEHCMUYECKUE BOIHBI.

3Byk. I'poMKOCTh 3Byka U BbicOTa ToHa. OTpaxenue 3Byka. MHbpa3Byk u
YIIBTPa3BYK.

Hemoncmpayuu.

1. HaOmronmenwe kojeO0aHuWil Tel ION AEUCTBUEM CHIBI TSDKECTH W CHIIBI
YIPYTOCTH.

HabGntonenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

Habmronenue BhIHYKIEHHBIX KOJIeOaHHI U pe30HaHCa.

Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).

HaOGmtonenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

. AKyCTHYECKUI PE30HAHC.

JIaﬁopamopre pabomul u onvimol.

1. OmpeneneHre YacTOThl W Tepuojia KojieOaHWM MaTeMaTHYeCKOTO
MasTHHKA.
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2. OmpeneneHue 4acTOThl U Mepuojia KoieOaHUi NMPyKUHHOTO MasITHUKA.
3. HccnenoBanue 3aBUCHMOCTH MEPUOJIa KOJEOAHUN MOABEIICHHOTO K HUTH
rpy3a OT JAJIMHBI HUTH.
4. HWccnenoBaHue 3aBUCUMOCTH NIEpHUOAA KOJIEOAHUN MPYKUHHOTO MasiTHUKA
OT MaccChl Ipy3a.
5. IIpoBepka He3aBUCHMOCTH TepHoAa KojeOaHu# rpysa, MOABEUICHHOTO K
HUTH, OT Macchl rpysa.
6. OmpITbI, JEMOHCTPUPYIOLUIME  3aBUCUMOCTb  Iepuoja  KoseOaHuil
NPYXUHHOT'O MasiTHUKA OT Macchl rpy3a 1 )KECTKOCTH MPYKHUHBI.
7. V3MepeHue ycKOpeHusi CBOOOIHOTO MaJeHUS.
Paspaest 10. DiieKTpoMarHuTHOE 1M0JI€ U JIEKTPOMATHUTHBIEC BOJIHBI.
ONEeKTpOMarHuTHOE  IoJIe.  OJIEKTpOMAarHuTHele  BOiHBL.  CBOMCTBa
ANEKTPOMAarHuTHeIX BOdH. lllkana >37IeKTpoMarHWTHBIX BOJH. Mcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBSI3H.
OnexkTpoMarHuTHas npupona csera. CKOpOCTh cBeTa. BOIHOBBIE CBOMCTBA
CBETA.
Jemoncmpayuu.
1. CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH.



2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomosl u onvimol.

1. M3ydyeHue CBOMCTB SJEKTPOMATHUTHBIX BOJH C TMOMOIIBI0O MOOHIBHOTO

TenedoHa.

Pa3znea 11. CBeToBbI€ fIBJICHHUS.

JlyueBass  Mmopmens  cBera.  Mcrounumkum — cBera.  IlpAmonnHenHOe
pacnpocTtpaHenue cBera. 3atMenus Connuna u JIynsl. Otpaxkenue cBera. [Lockoe
3epKajio. 3aKOH OTPAXKEHUS CBETA.

[Ipenominenue cBera. 3akoH TmpesomyieHUsi cBera. [lonmHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcnonb30BaHUE TIOJHOIO BHYTPEHHETO OTPAXKEHHS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xox nydedt B muH3e. Ontuueckas cuctema poroanmnapara, MUKPOCKOTIA
u Teneckorna. a3 kak ontuyeckas cucrema. ban3opykocTs U JaabHO30PKOCTb.

Paznoxenue Oemoro cBera B chnekTp. Omnbitel Hbtorona. Crnoxenue
CIIEKTPAJIbHBIX LIBETOB. J(Mcniepcus cBera.

Hemoncmpauuu.

[IpsAMonuHeliHOE pacpOCTPaHEHUE CBETA.

OtpaxeHnue cBera.

[Tonyuenne n300pakeHUM B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKayax.

[Ipenomiienue cBera.

Onruueckuil CBETOBO/I.

Xox myde B cCOOMpArOIIeii TUH3E.

Xoq ny4yer B pacCEenBAIOIIEN JINH3E.

[Tonyyenue n300paxeHuii ¢ TOMOLIBIO JIUH3.

[Ipunnun aeiictBus oToamnmapara, MUKPOCKONA U TEIECKOIIA.

10. Mognens ri1asa.

11. PaznoxxeHue 6enoro cBera B CIEKTP.

12. [Tomydenue 6eoro cBeTa Mpu CI0KEHUH CBETa Pa3HBIX 1[BETOB.

Jlabopamopnwie padbomosl u onvimol.

1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPaKEHHUsS CBETOBOIO Jyda OT yria
naJIeHuUs.

2. M3yueHue xapakTepuUCTUK U300paKEHUs MPEAMETA B TUIOCKOM 3epKaJie.

3. HccnenoBanue 3aBUCMMOCTH yTIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yIJia
NaJICHUS Ha TPAHULIE «BO3TYX—CTEKIIO».

4. llonmyueHne nM300pakeHHI ¢ MOMOILBIO COOUPAIOLIEH JTHH3BI.
Omnpenenenre (HOKYCHOTO PacCTOSHUSI M ONTUYECKON CHIIbI coOUparolen
JIUH3BI.

6. OTNBITHI 1O Pa3N0KEHUIO OEJIOro CBETA B CIEKTP.
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7. OmbITHI TIO BOCHPHUATHIO I[BETa MPEAMETOB MPU WX HAOJIOICHUM Yepe3
[[BETOBBIE (PUIIHTPHI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

OmneiTel Pe3zeppopna u mimanerapHas mozenb atoma. Mogens atoma bopa.
Ucnyckanue u noroieHue cBeta aroMoM. KBaHThl. JInHeyaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, 6era- u raMma-usnydenus. CTpoeHre aTOMHOTO
saapa. Hykionnas wmoaens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npeBpainienusd. [lepros monypacmnaaa aTOMHBIX SIIED.

SnepHble peakuuu. 3aKOHBI COXpPAHEHUsS 3apsAJOBOTO U MACCOBOTO YHCEI.
DHeprus CBsI3M aTOMHBIX snep. CBs3p Macchl W AHEpPruM. Peakiuu cuHTe3a U
nenenus anep. Ucrounuku sueprun ConHIla U 3BE3].

Anepnas sHepreTuka. JleWCTBUA paJUOAKTUBHBIX HU3JIYYEHUU HA >KUBBIE
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3JIYyYEHUS U MOTJIOLECHHUS.

2. ChekTpbl pa3IMYHbIX Ta30B.

3. CmekTp BOmOpoaa.

4. Habmonenue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTunka HOHU3UPYIOLIUX U3Ty4EHUN.

6. Peructpaius uzinydeHus npupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie padbomosl u onvimot.

1. HaGnroneHue CIUTONIHBIX M IMHEWUYATHIX CIIEKTPOB U3ITYUCHHS.

2. HccnenoBaHue TPEKOB: M3MEPEHHE HHEPTHHU YACTHUIBI 1O TOPMO3HOMY

nytH (o gororpadusim).

3. M3mepenue paguoakTuBHOrO (hoHa.

IToBTOPUTEIHLHO-0000 1A NI MOTYJIb.

[ToBTOpHUTETHEHO--0000MIAIONTUH MOYITH TIPEIHA3HAYCH JIJIsI CHCTEMAaTH3aIiu
1 0000IIICHUS TPEAMETHOT0 COIEP>KaHUs U OMbITA NEATeIbHOCTH, MPUOOPETEHHOTO
Ipy U3YYEHUH BCEro Kypca (PU3MKH, a Takke JUIsl MOJITOTOBKHM K OCHOBHOMY
rOCYJapCTBEHHOMY JK3aMEHY 10 (pu3uke s 00ydarommxcs, BBIOPaBIIUX 3TOT
y4€OHBII MpeamerT.

[Ipy n3ydeHUn JAHHOTO MOJIYJS PEATU3YIOTCS U CHCTEMATU3UPYIOTCS BUIBI
JIESITENIbHOCTU, Ha OCHOBE KOTOPBIX 00ECIIeUUBACTCS JOCTUKEHUE MPEIMETHBIX U
METanpEeIMETHBIX  IUIAHUPYEMBIX  PEe3yJNbTaToB  OOydeHUs, (QopMuUpyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOCHHME HAy4YHBIX METOAOB MCCJICIOBAHUS
SABJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pu3mueckue
SBJICHUSI, TPUMEHSS TMOJYy4YEHHBbIE 3HAHMS, pelmaTh 3aJa4d, B TOM YHCIIE
KAueCTBEHHBIE U IKCIIEPUMEHTAJIbHBIC.



[IprHIMIIMANBHO AEATEILHOCTHBIN XapaKTeP JAaHHOTO pa3Jielia peain3yercs 3a
CY€T TOTO, YTO OOYHAIOIIMECS BBIMOIHSIOT 3aJaHusl, B KOTOPBIX UM IMPEAJIaraeTcsi:
Ha OCHOBE IIOJYyYEHHBIX 3HAHWW pacrno3HaBaThb U HAyYHO OOBICHATH
(u3nyeckue sIBICHUS B OKPY’KaIOLEeH MPUPOE U OBCETHEBHON KU3HU;
UCIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3NYECKUX SIBJICHUI, B TOM
YUCJIE JISI HPOBEPKU TUIOTE3 U MOJTYYEHHUS TEOPETUUECKUX BBIBOOB;
OOBSICHATH Hay4yHble OCHOBBI HamOojee BaKHBIX JIOCTIKEHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMED, TPAKTHYECKOT O UCTOJIb30BAaHUS PA3JINYHBIX UICTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA IPEBPAILECHUS U COXPAHEHHMS BCEX M3BECTHBIX BHUIIOB
JHEPIUM.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA3OBAHUA

N3yyenue ¢u3nKy HA ypOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHHUs HAIMPABIEHO

Ha JOCTM)KEHUE JIMYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynbTaTe uzydeHus: Gu3nKu Ha ypoBHE OCHOBHOI'O 00IIIero o0pa3oBaHuUs

y oOyuaronierocsi Oynyt copMupoBaHbl CIEAYIONINE JIMYHOCTHBIE PE3YyJIbTaThl B
YacTu:

1) IaTPUOTHYECKOT0 BOCIIUTAHMS

— IPOSIBJIEHUE UHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3nuecKol HAyKu;

— LIECHHOCTHOE OTHOIIIEHUE K JIOCTUXKEHUSIM POCCUMCKUX YUEHBIX --(DUZUKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCTINTAHUSA:

— TOTOBHOCTh K aKTUBHOMY Y4aCTHIO B OOCYKJI€HUHU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JTOCTHKCHHM
bu3uKy;

— OCO3HAaHME BAXXHOCTH MOPAJbHO--3TUYECKUX IPUHIUIOB B JESATEIBHOCTH
YUY€HOTO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCIPUSTHE ICTETUYECKUX KayecTB (PU3MYECKON HayKH: €€ TapMOHHYHOIO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

— OCO3HAaHME IEHHOCTU (PU3MYECKOM HAayKu KaK MOIIHOIO HHCTPYMEHTa
ITO3HAHUS MHPA, OCHOBBI PA3BUTHUS TEXHOJIOTMM, BAKHEMILEN COCTABISAIOIICH
KYJbTYpPBI;

— pa3BUTHE HAYYHOW JIOOO3HATEIHHOCTH, MHTEpECA K HCCIEI0BATEIbCKON
JIEATENbHOCTH;

S) ¢opmupoBaHusT  KYJbTYPbl 3A0POBbA MU  JIMOLMUOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHWE IIEHHOCTH O0€30MacHOro o0Opa3a »KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BaXXHOCTH MpaBuUi O€30MacHOTrO TMOBEICHUS Ha
TpaHCIOPTE, HA JOporax, ¢ JJIEKTPUYECKHUM U TEIJIOBBIM O0OPYJOBAaHHUEM B
JIOMalTHUX YCIIOBHSIX;

— c(OopMUPOBAaHHOCTH HABBIKA PeIICKCUH, TPU3HAHKUE CBOETO MPaBa Ha OMINOKY
Y TAKOTO K€ MpaBa y APYroro 4eioBeKa;

6) Tpy10BOI0 BOCIIMTAHMSA:



e — AKTHBHOE Yy4YacTH€ B pEIICHUH NPAKTHUYECKUX 3aJad (B paMKax CEMbH,
o0pa3oBaTelbHOM  OpraHu3alii, TropojAa, Kpas) TEXHOJIOTUYECKOH W
COIMAJILHOM HAINPaBIEHHOCTH, TPEOYIONTUX B TOM YHCIIe B (PU3UYECKUX 3HAHHMM;

e — MHTEpEC K MPAKTUYECKOMY U3yUCHUIO TTpodecChii, CBA3aHHBIX ¢ PUBUKOI;

e 7)3K0JIOrHYECKOr0 BOCIIUTAHUSA:

e — OpHUEHTAlMS HAa TPUMEHEHUE (PU3MYECKUX 3HAHUM ISl PEIICHHs 3a7a4 B
o0iacTi OKpYXaromieil Cpeapl, IJIAaHUPOBAHUS MOCTYNKOB M OLEHKH HX
BO3MOXHBIX MTOCJIEICTBUN JJIsl OKPYXKAIOLIEH CPeJibl;

e — OCO3HaHME TIO0ATBHOTO XapakTepa AKOJIOTHYECKUX MPOoOJIeM U IMyTed ux
peuieHus;

e §8) ajanTanMM K M3MEHSKOIIMMCH YCJIOBHSAM CONHAJIBHOM M NPHPOIHOM
cpeabl:

e — TOTPEOHOCTh BO B3aUMOJCHCTBUM TPH BBITIOJIHEHUH WCCIECIOBAHUN U
NPOEKTOB (hM3UYECKOW HANPABICHHOCTH, OTKPBITOCTH OMBITY W 3HAHUSIM
ApYrux;

e — TOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPaKTHYECKYIO
JEATENbHOCTb;

e — MOTPEOHOCTH B POPMUPOBAHUM HOBBIX 3HAHUI, B TOM YHUCJE (POPMYIHPOBATH
UJIeu, IOHSTHUS, TUTIOTE3bl 0 GUBUIECKUX O0BEKTAX U SABJICHUSX;

e — OCO3HaHME Ne(HUIIMTOB COOCTBEHHBIX 3HAHMM W KOMIIETCHTHOCTEH B 00J1aCTH
busnKy;

e — IUIAHUPOBAHUE CBOEr0 pPa3BUTUS B NPUOOPETEHHUU HOBBIX (U3UUECKUX
3HAHWMU;

e — CTPEMJICHHE aHAJIM3UPOBATDH U BBISBIATH B3aUMOCBSI3U PUPOJIBI, OOIIECTBA U
HPKOHOMUKH, B TOM YHUCJIE C UCIOJIb30BaHUEM (DU3NUYECKUX 3HAHUI;

e — OIICHKA CBOMX JCHUCTBUM C YYETOM BIIMSHUS Ha OKPYXKAKIIYI Cpexay,
BO3MOXKHBIX TJI00AJIbHBIX MMOCIEICTBHIA.

METANPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBoeHMs IporpaMMBbI IO PU3UKE HA YPOBHE OCHOBHOT'O OOIIIETO
oOpazoBanus y oOyuwaromerocs OyayT copMUpoBaHBl MeTanpeaMeTHbIe
pe3yJibTaThl, BKIIOYAIOIINE TO3HABATEIHHBIC YHUBEPCATbHBIC YICOHbIE JCHCTBUS,
KOMMYHUKATHUBHBIC  yYHHBEPCAJIbHBIC  Y4YCOHBIC  JICUCTBUS, PETYISITUBHBIC
yYHHUBEpCaIbHBIC yUEOHbIE TEHCTBUS.

Ilo3naBaTeabHBIE YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂ

Ba3oBble Jjornueckue JelcTBUA:



BBUSIBISITH W XapaKTEPU30BaTh CYIIECTBEHHBIE TIPU3HAKH OOBEKTOB
(s1BIIEHUN);

yCTaHABIMBATh CYIIECTBEHHbII NMPU3HAK KJIACCU(PHUKALMU, OCHOBAHUS AJIs
000011IeHNs U CPAaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEYHS B paCCMaTPUBAEMbIX (PaKTax,
JAHHBIX W HAOIIOJICHUSX, OTHOCSIINXCS K (DU3MUECKUM SIBIICHUSIM;
BBISIBJISITh NIPUYMHHO--CJIEICTBEHHBIE CBS3M IMPU HM3YyYEHUH (PU3UUECKUX
SIBIIEHUI U TIPOIECCOB, JAeNaTh BBIBOBI C UCIIOIB30BAHUEM JICTyKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOYEHHUH, BBIIBUTaTh THIOTE3bI O B3aWMOCBS3SIX
(bU3UYECKHUX BEJIMYHMH,

CaMOCTOSITEIILHO BRIOMPATH CIIOCO0 pelieHus yueOHou pusudeckoit 3aaaun
(cpaBHEHHME HECKOJbKMX BAapHaHTOB pEIIeHMs, BbBIOOp Haumboiee
MOXOSIIETO ¢ YYETOM CaMOCTOSITEIFHO BBIJICTICHHBIX KPUTEPHEB).

Ba3oBble ucciiegoBarejbcKye 1eMCTBUSA:

MCII0JIb30BaTh BOMPOCHI KaK UCCIIEIOBATEIbCKUN HHCTPYMEHT O3HAHHUS;
MPOBOJUTH MO CAMOCTOSTEIHHO COCTABJICHHOMY IJIaHY OIIBIT, HECIOXKHBIN
bu3nuecKkuil HKCIEPUMEHT, HEOONBIIOE HCCIENOBaHUE (DPUIUYECKOTO
SABJICHUS;

OLICHMBATh HA NPUMEHUMOCTb M  JIOCTOBEPHOCTh HH(OpMAIHIO,
MOJIYYEHHYIO B XO/I€ UCCIIEIOBAHUS WM KCIIEPUMEHTA;

CaMOCTOSITEIBHO (POpMYyITUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBENEHHOTO HAOIIOCHUS, OTbITa, UCCIIEIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JlaJibHEWIlIee pa3BUTHE  (PUBHUUECKUX
MPOIIECCOB, a TAKKE BBIABUTATh MPENOI0KEHHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

PabGora ¢ undopmanmei:

NPUMEHSATh Pa3Iu4HbIe METO/AbI, NHCTPYMEHTBI U 3alpOChl MPU MOUCKE H
orOope MHpOpMALlUM WIA JAHHBIX C YY4ETOM MpPEAJIOKEHHOW y4uyeOHOU
¢duznyeckoil 3a1auy;

aHaJM3UPOBATh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH UHPOPMAIUIO
pa3IUYHbIX BUAOB U (POPM IPEICTABIICHNUS,

CaMOCTOATEIbHO BbIOMpaTh ONTUMAJbHYIO (OpPMY IpEACTaBICHUS
uHpOpMalMl M WUIOCTPUPOBATh peEIHIaeMble 3a7aud  HECIOXKHBIMU
cXeMaMHu, TharpaMMaMu, HHOM TpaduKoil 1 UX KOMOUHALIUSAMU.

KoMMyHHMKATHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHSA:

B XO7¢ OOCYXJCHHUS Y4eOHOro MaTepHalia, pe3yabTaTOB Ja0OpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIPOCHI 0 CYIIECTBY 00CYKIaeMOM TEMBI
BBICKA3bIBaTh HJICH, HAIlCJCHHBIC HAa PCEIICHHE 3aJauyd M IOJJAep KaHue
01aroxeaaTeIbHOCTH OOIICHNS



COIMOCTAaBJISATh CBOM CYXACHUS C CYXJICHHSIMH JPYIHMX YYaCTHUKOB
Jaiora, OOHapyKMBaTh Pa3IUINE U CXOJICTBO TIO3HIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCHhbMEHHBIX TEKCTAX;
MyOJUYHO MPECTABIATH PE3YyIbTaThl BEITIOJTHEHHOTO (PH3UIECKOTO OMBITA
(9KCTIEpUMEHTA, UCCIICAOBAHMS, MIPOEKTA);

MIOHUMATh ¥ UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW U HHIUBUIYaTbHOU
paboThI MPU PEIMICHUH KOHKPETHOU (PH3UIECKON TIPOOIEMBI;

MPUHUMATH eI COBMECTHOU JCSITEIILHOCTH, OPTaHU30BBIBATH JIEHCTBUS
no e€ MOCTIKEHHUIO: pAaclpeieNsaTh pPONH, OOCYKIaTh TPOIECCHl |
pPE3yJbTaThl COBMECTHOM pabO0ThHI, 0000111aTh MHEHHUSI HECKOJIBKUX JIFOJIEH;
BBHITIOJTHATH CBOIO YacTh palOTHI, JOCTUTAs] KAYECTBEHHOTO pe3yabTaTa o
CBOEMY HaIIpaBJICHUIO U KOOPIUHUPYS CBOU ACHCTBUS C IPYTUMH WICHAMH
KOMaH/Ibl;

OIIEHUBATh KAa4YeCTBO CBOETO BKJIaJa B OOMIMIA TPOMYKT IO KPUTEPHSIM,
CaMOCTOSITEITLHO COPMYITMPOBAHHBIM YUACTHUKAMU B3aMOICHCTBHS.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1elicTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YUYEOHBIX CUTYAIUSAX, TPEOYIOIMUX
TS perieHus: GU3NYECKUX 3HAHUM;

OPUEHTUPOBATHCS B  PA3JIMYHBIX MOAXOAAX MPHUHATUS  PELICHUN
(MHAMBUyaIbHOE, MPUHITUE PELICHUS B TPyIIe, NPUHSATHE pPEIICHUN
rpyIIIOi);

CaMOCTOSITEIIbHO COCTABIIATh AITOPUTM pelIeHUsT PU3NYECKON 3aaud WIn
IUIaHa KCCIIEAOBAHUS C YYETOM HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBAThH Mpe/jlaracMble BApUAHTHI PEIICHUM;
JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE.

CaMOKOHTpOJ'lB, AMOIMOHAJIbLHBIN UHTE/JIEKT:

J1aBaTh aJICKBaTHYIO OLIEHKY CUTYallMM U NPEAiaraTh IJIaH €€ U3MEHEHHUS;
OOBACHATH NPUYMHBI  JOCTWOKEHUS  (HEAOCTHIKEHUS) PE3yJIbTaTOB
NeSITENbHOCTH, JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATENLHOCTH (B TOM YHCIE B XOJI BBINOJHEHHUS
¢u3nyeckoro MCCIEAOBAaHMA WM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOSATENbCTB, HM3MEHUBIIMXCS CUTYyalluld, YCTaHOBJCHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LIEJIA U YCIOBUSM;

CTaBUTH ce0s1 HA MECTO APYroro 4eloBeKa B X0/I€ CIIOpa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY JPYIroro;



MPU3HABATH CBOE MPABO HA OIIMOKY MpHU pelieHnH (HU3NYecKuX 3a1ad Uin
B YTBEPIKIACHHUAX HA HAYYHBIE TEMBI U TAKOE YK€ IIPaBO APYyroro.

HPEIMETHBIE PE3YJIBTATHI

K koHiy o6yuenus B 7 kJjacce npeIMETHbIC pe3yJIbTaThl HA 0230BOM YpOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OO YUAIOIIUXCS YMEHUM:

UCIIONb30BaTh  MOHATUA: (PU3MYECKHME U  XUMHYECKUE  SBJICHUA,
HaOII0JICHUE, SKCIEPUMEHT, MOJeb, TUIOTE3a, CAUMHUII (U3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHble COCTOSHUSI BeulecTBa (TBEpIOE,
KUAKOE, Ta3000pa3HOE), MEXaHHYECKOe JBWKEHHE (paBHOMEpHOE,
HEPaBHOMEpPHOE, TMPSAMOJMHENHOE), TpPACKTOpHs, PaBHOAEHCTBYIOIIAs
cuna,  aedopmarus  (yopyras, rJiacTuyeckas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuyarh sBiaeHUS (Auddy3us, TEMIOBOE IBMKEHHUE YACTHI] BEIIECTBA,
paBHOMEpPHOE  JBWKEHHE, HEPAaBHOMEPHOE  JIBH)KEHUE,  HWHEPIus,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEN C 3aKPEIUIEHHOW OCBIO
BpalllEHUs, ITepeaya AaBJIeHUs TBEPABIMU TEIAMHU, KUIKOCTSIMU U Ta3aMU,
aTMoc(pepHOE [aBlieHWE, IJIABaHWE TeEJ, MPEBpAIEHUS MEXaHUYECKOU
AHEPTHM) O ONUCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPUPYIONTUX JaHHOE (PU3UUECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX SIBIICHUNU B
OKpYXaloleM MHpEe, B TOM uucie (U3NYECKUE SIBIICHUS B TPUPOJIE:
MpUMEPHl JIBUKEHUS C PA3JIMUYHBIMU CKOPOCTSMH B XKUBOM U HEXUBOU
MPUPOJIE, NEUCTBUE CWIBI TPEHUS B MPUPONE U TEXHUKE, BIHSIHUE
aTMOC(EpHOro J1aBJICHUs HA >KMBOW OpPraHU3M, IJIaBaHUE PbIO, phluaru B
TEJIe YeJIOBEKa, IPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 3a/1a4y B y4E€OHYIO,
BBIJICJISITH CYIIECTBEHHBIC CBOMCTBA (IMTPU3HAKU) (PU3UUECKUX SIBIICHUI;
OIMKCHIBATh M3YyYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBJICHHS, UCTIOIb3Ys
busnueckue BeNMInHbI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMS, MyTh,
CKOpPOCTb, CPEIHSsI CKOPOCTh, CHJIa YIIPYTrOCTH, CUJia TSKECTH, BEC TeJa,
cuJjia TpeHus, JaBjaeHue (TBEPIOTro Tena, KUJKOCTH, T'a3a), BHITAIKUBAIOIIAs
CWJIa, MEXaHu4yeckas paboTa, MOIIHOCTb, IJICUO CHUJIbI, MOMEHT CHJIbI,
KOG (DUIIMEHT TONIE3HOTO JEHCTBUA MEXAaHW3MOB, KHHETHYECKas U
MOTEHIUAJIbHASL JHEpPrusi), MpPU OMNUCAHUU MPABWIHHO TPAKTOBATH
(UBUYECKHUIN CMBICI UCTIOJIb3YEMBIX BEIMYMH, UX 0003HAUCHUS U €MHUIIBI
bu3MUecKuX BENMYMUH, HAaXOAUTh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
Gbu3NUeCKyl0 BEIUYMHY C JPYTMMH BEIUYMHAMH, CTPOUTH Tpaduku
W3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITMYHH;



XapaKTepu3oBaTh CBOWCTBA TN, (PU3UUECKUE SIBICHHUS U MPOLECCHI,
UCIIOJIb3YsI TIPaBMJIa CIIOXKEHUs CHII (BAOJb OJHOW MpsMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MPaBWJIO paBHOBECHUs pbiuara (0s0Ka),
«30JI0TO€ TPABUJIO» MEXAHUKH, 3aKOH COXPaHEHHsS MEXAHUYECKOU
SHEPruu, MNpU ITOM JaBaTh CJIOBECHYIO (DOPMYJIUPOBKY 3aKoOHa H
3alMCBHIBATh €r0 MATEMATHYECKOE BBIPAKEHUE;

OOBICHATH (PU3HUECKUE SIBICHHUS, MPOLIECCHl U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallull NPaKTHKO-OPMEHTHPOBAHHOIO XapakTepa:
BBISIBIISITh MIPUYUHHO--CJIEICTBEHHBIE CBSA3H, CTPOUTH OOBsICHEHUE U3 -2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1-2 M3y4EeHHBIX CBOWCTBA (DPU3UUECKUX
SBJICHUM, (PU3UIECKUX 3aKOHA WIJIH 3aKOHOMEPHOCTH;

pemiath pacu€THble 3a7adyd B |1—2 JEWCTBUS, HCHOJBb3YySd 3aKOHbI U
bopMybl, CBsA3BIBalOUIME (PU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHaM3a
YCIIOBHSI 33/1a4d 3alHUCHIBATh KPATKOE yCIOBUE, MOJCTABIATh (hU3MUECKUE
BEITUYMHBI B (DOPMYJIBI M TPOBOIUTH PACUETHI, HAXOAWUTH CIPABOYHBIC
JTaHHBIE, HEOOXOAUMBIE I PEUIeHUs 3a/ad, OLIEHUBATh PEATMCTUYHOCTh
MOJy4eHHOU (PU3NYECKOM BEIMYUHBI;

pacro3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXXHO pEIIUTh MPH TOMOIIU
(U3HYECKUX METOAO0B, B OMMCAHUH UCCIIEI0OBAHUS BBIEIATH IPOBEPIEMOE
MPEAnonoxKeHue (TunoTe3y), pa3inyaTh U MHTEPIPETUPOBATH MMOTYUEHHBIH
pe3ynbTaT, HaXOAWTh OLIMOKA B XOJE OIbITa, JETaTh BBIBOABI MO €ro
pe3yJibTaTam;

NPOBOJAUTH OMBITHI O HAOMIONECHUIO (PU3NYECKUX SIBJICHUUA WIH
(bu3HUecKUX CBOMCTB TeN: ((OPMYIUPOBATH IPOBEPSIEMBIE TPEATOT0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJI0KEHHOTO 000pyA0BaHUs, 3alIUCHIBAThH X011
OTbITa U (POPMYJIHPOBATH BHIBOJIBI;

BBIIIOJIHATE TPAMBIE W3MEPEHUS PACCTOSHMS, BPEMEHHM, MAaCChl TeIa,
0o0béMa, CWJIBl M TEMIEpaTypbl C MCIOJb30BAHMEM aHAJIOIOBBIX U
u(poBBIX MPUOOPOB, 3aAMUCHIBATH IMOKa3aHUs NPUOOPOB € YUYETOM
3aJIaHHOM aOCONMIOTHOM MOTPEIIHOCTH U3MEPEHUH;

MPOBOJUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOW (PU3NYECKOW BEIIMUUHBI OT
JIpPYrol € HCMOJNB30BAHUEM TMPSAMBIX H3MEpPEHUM (3aBUCUMOCTU IYyTH
PaBHOMEPHO JABUKYILETOCA TeNa OT BPEMEHU JIBUKEHUS TENA, CUIIbI TPEHUS
CKOJIBKEHHSI OT Beca Tena, KayecTBa OOpaOOTKHM MOBEPXHOCTEW Tel H
HE3aBUCHUMOCTH CHJIBI TPEHHMs OT IUIOLIAAX CONPUKOCHOBEHHMS TEJ, CUIIBI
YOPYroCTU OT Y/UIMHEHHs MPY>KUHBI, BHITAJKUBAIONIEH CHUIIBI OT 00BbEMaA
IOTPYKEHHOM 4acCTH Teja U OT IUIOTHOCTHU KUIKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH T€Jia, OT INIYOUHBI, HA KOTOPYIO MOTPYXKEHO TEN0, YCIOBUM
IUIaBaHUsl TEJ, YCJIOBUM paBHOBECHs pbluara M OJIOKOB), y4acTBOBAaTh B



IUTAHMPOBAHUM Y4E€OHOTO HWCCIEAOBaHUS, COOMpAaTh YCTaHOBKY U
BBINIOJIHATh W3MEPEHHUS, CIenys MNpPeI0oKeHHOMY IUIaHy, (UKCUPOBATH
pe3yNbTaThl TOJIYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIWYMH B BUJE
NpEIIOKEHHBIX Ta0bnuil U TpaduKOB, AENaTh BBIBOJABI MO peE3ylbTaTaM
UCCIICIOBAHMS;

MPOBOJUTh KOCBEHHbIE H3MEpEHUsS (PU3NYECKUX BENMYUH (TUIOTHOCTH
BEIECTBA JKUJKOCTU U TBEPIOTO TEla, CHJIa TPEHUS CKOJIBKCHHUS, TaBICHHEC
BO3/yXa, BBITAIKUBAIONIAs CHIa, JEHCTBYIOMIAs Ha TMOTPYKEHHOE B
KHUAKOCTh  Teno, KOdQ(PHUIMEHT TONe3HOro  JAEWCTBUS  MPOCTHIX
MEXaHU3MOB), CIeAysd NPEII0KEHHON HWHCTPYKIMU: TPU BBHINOTHEHUU
U3MEpPEHUN CcoOUpaTh SKCHEPUMEHTAIBHYIO YCTAHOBKY W BBIYHCIIATH
3HAYCHHUE NCKOMOW BEIUYHHEI,

coOr0aTh MpaBujia TEXHUKU 0€30MacCHOCTH MpU paboTe ¢ 1abopaTopHbBIM
000pynOBaHUEM;

YKa3bIBaTh MPUHIUIGI JACUCTBUS TMPHUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, IMHAMOMETpP, COOOILIAIIIKNECS COCYHbl, Oapomerp,
pblyar, MOABUKHBIM U HETIOABUKHBIN 070K, HAKIIOHHAS MJIOCKOCTb;
XapaKTepu30BaTh NPUHIMIBI  JCHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa WX OMHCAaHUA (B TOM 4YHUCIE:
MNOJIIMITHAKY, yCTPOWCTBO BOAOINPOBOJA, THIPABIMYECKUN Tpecc,
MaHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, aApEOMETP), UCTIOIb3Ys 3HAHUS
O CBOMCTBaxX (PM3UUECKUX SBICHUN U HEOOXOAUMBIC (PU3NUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOIUTH  MpuUMEphl  (HAXOauTh  WMHGMOpPMAIIMI0O O  TpUMEpax)
MPAKTUYECKOTO HCIONb30BaHUS (U3MUECKUX 3HAHUW B TOBCEIHEBHOM
KU3HU 711 oOecrieueHnst 0€30MacHOCTH MpU oOpaIrieHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPONUCTBAMU, COXPAHEHHS 3/I0POBBS U COOTIOACHHSI HOPM
HKOJIOTUIECKOTO TMOBEACHUS B OKPYIKaIOIIEH Cpejie;

OCYHIECTBJISITh OTOOpP HCTOYHMKOB uH(popMmanuu B HMHTepHeTe B
COOTBETCTBHH C 33JIaHHBIM MTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIIHXCS
3HAHWA W TyTEM CPAaBHEGHHUS PaA3IMYHBIX HCTOYHUKOB  BBIJCIATH
uH(pOpMaIIUIO, KOTOpas SBISIETCS MPOTUBOPEUMBON WM MOXKET OBIThH
HEJ0CTOBEPHOI;

WCIIOJIB30BaTh MPY BBHIMOJHEHUN YUEOHBIX 3aIaHU HAYIHO--TIOMYIISIPHYIO
JAUTEpaTypy HU3NMIECKOTO COACpKaHUs, CIIPABOYHBIE MAaTEPUaIIbl, PECYPCHI
cetu HWHrepHer, BiaaeTb MNpuéMaMU KOHCIEKTHUPOBAHUS TEKCTa,
npeoOpa3zoBanus MH(YOpPMAIIUU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKUE MUCHbMEHHBIC M YCTHBIC COOOICHUS Ha
OCHOBE 2—3 MCTOYHHKOB MH(pOpMAIUU (HU3MUECKOTO CONIEPKaHUs, B TOM



yuclie MyOIMYHO eTaTh KpaTKue COOOIIEHUS O pe3ysibTaTaX IPOEKTOB MU
y4eOHBIX UCCIIEIOBAHMM, MPU 3TOM T'PAMOTHO MCIOJb30BaTh M3y4EHHBIN
MOHATUHHBIM ammapaT Kypca (U3MKH, CONPOBOXKIATh BBICTYIUICHHE
MPE3EHTAIUEN;

MpU BBHITIOJIHEHUU YYEOHBIX MMPOEKTOB M HCCJIEIOBAaHUN pacrpeaensiTh
00s3aHHOCTH B TPYMIE€ B COOTBETCTBUM C IOCTaBJICHHBIMHU 3aJadyaMu,
CIEAUTh 3a BBINOJHEHWEM IUIAHA JCUCTBUM, AaJEKBAaTHO OLCHHUBATH
COOCTBEHHBIH  BKJaJA B  JCATENBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHUKAaTUBHOE B3aUMOJCUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoniy o6yuenus B 8 kiiacce npeamMeTHbIe pe3yIbTaThl HA 0A30BOM ypOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:

MCII0JIb30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbI€ COCTOSIHUA BEIIECTBA, KPUCTAIIINYECKUE U
aMop(¢HBIC TeNa, HACBHIIICHHBIN W HEHACBHIIMICHHBIM Tap, BJIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPEHHSS HHEPrusi, TEIIOBOW JBUTATENb,
AJIEMEHTAPHBIN JIEKTPUUECKUI 3apsi/l, FIEKTPUUECKOE IO, MPOBOJHUKU
Y TUDJICKTPUKH, TTIOCTOSHHBIN JIEKTPUIECKUN TOK, MATHUTHOE MOJIE;
pa3nuuarh SBJICHUS (TEIUIOBOE pacIIMpeHHE M CKaTHe, Teruionepeaaya,
TEIJIOBOE PABHOBECHE, CMAUYMBAHUE, KAWUISIPHBIC SBJICHUS, UCIIAPEHUE,
KOHJICHCAIIUsl, TUIaBJICHUE, KpHUCTauIM3anus (OTBEpJeBaHUE), KUIICHUE,
Terionepeaaya (TETUIONPOBOAHOCT, KOHBEKIIHUSI, U3IIyYeHUE),
ANEKTpU3AIUS TeN, B3aUMOJEUCTBUE 3apANIOB, ACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHUE, B3aAUMOJCHUCTBUE MATHUTOB, JICHUCTBUE
MarHUTHOT'O TMOJISl Ha MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs UHIYKITUS)
[0 ONHCAaHUID HUX XAPAKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3MUYECKUX SBICHUH B
OKpY’KaroIeM MHpe, B TOM uHcie (U3UYECKHE SBICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKCHUE U KANWUISIPHBIC SIBIICHUS B TPUPOJE,
KpUCTAJIbI B mpupone, uzinydeHue CoJiHIA, 3aMep3aHHe BOJOEMOB,
MOpCKHUE Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JIEKTPUUECKHE
SABJICHUS B aTMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMutH, Apeid MoIr0COB, POIbL MATHUTHOTO TTOJIS JIJIs )KU3HU Ha 3emiie,
MOJISIPHOE CHUSAHHUE, MPU STOM I[EPEBOJUTHh MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIACNIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (U3UUYECKUX
SIBJICHUM;

OIMKCHIBATh M3YyYEHHBIE CBOMCTBA TEN M (PU3UUYECKUE SIBJICHHS, UCTIONIb3Ys
busnyueckue BEIMYHUHBI (TEMIIepaTypa, BHYTPEHHSISI YJHEPTHUsl, KOJTUIECTBO
TEIJIOThI, yJeNbHasi TEIIOEMKOCTh BEIECTBA, YACIbHAs TEIUioTa



IUTaBJICHMS], yJeldbHAs TeIJioTa NapooOpa3oBaHUs, VeidbHas TeIioTa
CrOpaHusi TOIUIMBA, KOA(D(PUIIMEHT TMOJE3HOro JCHCTBUS TEIUIOBOM
MalIllMHbI, OTHOCUTEIbHASI BIIAXKHOCTh BO3/1yXa, dJIEKTPUUECKUH 3apsi, CUiia
TOKa, D3JIEKTPUYECKOE HANpSIKEHHWE, CONPOTUBJIEHUE MPOBOJHMKA,
yZ1eJIbHOE COMPOTHUBIIEHHUE BEILIECTBA, pa00Ta U MOUTHOCTbH JIEKTPUUECKOT O
TOKa), MpU ONHCAHUU TPABWIBHO TPAKTOBaTh (U3MUECKUI CMBICIT
WCIIOJIb3YEMbIX BEJTMYUH, 0003HAUYCHUS U €IUHUIIBI (DU3UIECKUX BETUYNH,
HaXOoJIuTh (HOPMYJIbl, CBS3BIBAIOIIME JAHHYI (PU3UYECKYIO BEIUYMHY C
JIPYTUMH BEJIMYMHAMHU, CTPOUTHh TpadUKH HU3YYEHHBIX 3aBHCUMOCTEH
(bU3UYECKHUX BEJIMYHMH,

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHe SBICHHUS U IPOLIECCHI,
UCIOJIb3Ysl OCHOBHBIE TOJIOKEHHUSI MOJIEKYJIIPHO--KHHETUYECKOH TEOpUU
CTpPOEHHS BEIlleCTBA, MPUHIHUI CYNEPIO3UIMU Moy (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsaaa, 3akoH Oma [ yyacTKa LIeTH, 3aKOH
Jxoyns—JIeHna, 3aKOH COXpaHEHHs SHEPTHH, ITPH 3TOM J1aBaTh CJIOBECHYIO
(OpMYIMPOBKY 3aKOHA U 3aIlMCHIBATh €M0 MaTEMAaTUYECKOE BBIPAKEHHUE;
OOBSCHATH (PU3UYECKHUE TMPOLECChl M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTYallUi MPAKTUKO-OPUEHTUPOBAHHOTO XapAKTEpa: BBIABIATH
PUYHUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 TOrnyeckux
1aroB ¢ omnopod Ha 1—2 W3y4eHHBIX CBOMCTBA (PM3MUECKUX SIBICHUM,
(bu3HUeCcKNX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemiaTth pacu€THble 3aJadyd B 2—3 JEHUCTBUS, HCHOJb3Ys 3aKOHBI H
dbopmyIibl, CBA3BIBAIOIINE (PU3NUECKHME BEIMYMHBI: HA OCHOBE aHalu3a
YCIIOBHSI 3a/layd 3alUChIBaTh KPATKOE YCIOBUE, BBISBISTH HEIOCTATOK
JAHHBIX JUIS  peIlleHUs 3a7aud, BbIOMpaTh 3aKOHBI W  (HOPMYIIBI,
HeoOXomumble isi €€ pelieHus, MPOBOAWTH Pacu€Thl U CPaBHUBATH
MOJTyYEeHHOE 3HaYeHUE (PU3UUECKON BETMUMHBI C U3BECTHBIMH JTAHHBIMU;
pacno3HaBaTh MPOOJIEMBbI, KOTOpPHIE MOXKHO pPEIIUTh NpH MOMOUIA
(bu3MUeCKMX METOAO0B, MCIOJb3Ys OMHMCAHHE MCCIEHOBaHUS, BBIICIATH
IIPOBEPAEMOE NPEAINOIOKEHNE, OLICHUBAaTh NPABWIBHOCTH IOPSIKA
NIPOBEICHUS UCCIIEA0BaHUs, 1€aTh BHIBOJBL;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3WYECKUX SBICHUU WIH
(bu3HUecKrX CBOMCTB Tell (KaNMWUISIPHBIC SIBJICHHS, 3aBUCUMOCTD JIaBJICHUS
BO3JlyXa OT €ro o0bEma, TeMIepaTypbl, CKOPOCTH IMPOLECCAa OCTHIBAHUS U
HarpeBaHusl TMPU M3IYUYEHHH OT I[BETa W3JIydarolled (morjomaroniei)
MMOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIIEPATYPHI KUAKOCTU U
wion@aau €€ NOBEPXHOCTH, OJJIEKTpH3alus Tel U B3aUMOJEUCTBHUE
ANEKTPUYECKUX 3apsAI0B, B3aUMOJEHUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3alllisl MArHUTHBIX TIOJIEH TIOCTOSHHBIX MAarHUTOB, JEUCTBUS



MarHuTHOT'O TOJii Ha TPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHUTA,
CBOMCTBA dJEKTPOJBHUraTeisi IMOCTOSHHOTO TOKa): (OpMYyJIHpPOBATH
MPOBEPSEMbIC MPEANON0KEHHSI, COOMpPaTh YCTAHOBKY U3 MPEII0KEHHOTO
000Opy1I0BaHUS, OMUCKHIBATH X0/ OMNbITa U (POPMYITUPOBATH BHIBOJIBI;
BBITIOJTHATH MIPSIMbIE U3MEPEHUS TEMIIEpaTypbl, OTHOCUTEILHON BIAXKHOCTHU
BO3/lyXa, CHWJIbl TOKA, HANpPSIKEHUS C HCHOJb30BAHHEM aHAJOTOBBIX
npuOOpPOB U JATYMKOB (DU3WYECKUX BEITUYMH, CPABHUBATH PE3YyJIbTATHI
M3MEPEHUH ¢ yU€TOM 3aJJaHHON a0COIFOTHOM MOTPEIIHOCTH;

MIPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OJTHOU (PU3NYECKOU BETUYUHBI OT
Jpyrol C HWCIOJb30BAaHUEM TMPSMBIX HU3MEpPEHUW  (3aBUCUMOCTH
CONPOTUBIICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAX IONEPEYHOrO
CEUEHUS U yJIeIbHOTO COMPOTURJICHUSI BEIIECTBA MPOBOAHUKA, CUJIBI TOKA,
UAYIIETO 4Yepe3 IMPOBOAHUK, OT HANpPSKEHHUs Ha NPOBOJHHKE,
HCCIIENOBAHUE IIOCJIEAOBATENIBHOTO M  MAPAJUICNBHOTO COEIMHEHUMN
MPOBOJHUKOB): IUJIAHUPOBATH MCCJEAOBaHUE, COOMpPATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHUs, CIeAys MNPeII0KeHHOMY IIaHy, (PUKCUPOBATh
pe3yNbTaThl NOJYYEHHON 3aBUCUMOCTH B BUJI€ TaOJIHII U TpaUKOB, 1e1aTh
BBIBOJIbI 110 PE3YyJIbTaTaM UCCIIEAOBAHUS,

MPOBOJAUTh KOCBEHHBbIE U3MEpeHUs (Pu3nueckux BenuyuH (yAelbHas
TEIIOEMKOCTh ~ BEILIECTBA, COMNPOTUBIEHUE MPOBOAHMKA, pabdora U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): TUIAHUPOBATh HM3MEPEHUs, COOUpaTh
AKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEAys MPEIJIOKEHHON MHCTPYKUUU, U
BBIYUCIISITh 3HAYEHUE BEJIUUUHBIL;

coOMI0aTh MpaBuiia TEXHUKU 0€30MacHOCTH MpU paboTe ¢ 1adopaTopHbIM
000py0BaHUEM;

XapaKTepu30BaTh TNPUHIMIMBI  JCHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha UX OMUCAHUS (B TOM YHCIIE: CUCTEMA
OTOILJICHUSI JOMOB, TUTPOMETP, MapoBas TypOHUHA, aMIIepMETp, BOIBTMETP,
CUETYMK DIJIEKTPUYECKOM DHEPIHH, 3IJIEKTPOOCBETUTENbHbIE MPUOOPHI,
HarpeBaTeIbHbIC AIEKTPONIPUOOPHI (mpumepsi), 3JIEKTPUYECKHUE
MpEAOXPaHUTEIH, STIEKTPOMArHUT, SJIEKTPOJBUTaTEb TOCTOSHHOTO TOKA),
UCIOJIb3Ysl 3HAHMS O CBOMCTBAX (PU3UYECKUX SIBICHUM U HEOOXOIUMBIE
buznueckne 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOICTBA WU HM3MEPUTEIbHbIC
MPUOOPHI IO CXEMAM U CXEMaTUYHBIM PUCYHKAM (’KHUJIKOCTHBIN TEPMOMETD,
TEPMOC, TCUXPOMETpP, TUTPOMETP, ABUraTEIb BHYTPEHHErO CrOpaHus,
ANEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl SJIEKTPUUYECKUX LEnel ¢
MOCJIEI0OBATENbHBIM U MapaAJIEIbHBIM COCIUHEHUEM JIEMEHTOB, pa3inyas
YCIIOBHBIE 0003HAYEHUS AIEMEHTOB JIEKTPUUECKUX LENEH;



NPUBOAUThL  MpUMEPbl  (HaXOAUTh  HMHPOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIONb30BaHUS (U3MUECKUX 3HAHUH B TIOBCEIHEBHOU
KU3HU 711 oOecrieueHust 0€30MacHOCTH MPpU oOpaIrieHnuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOMCTBAMU, COXPAHEHUS 3J0POBBS U COOJIIOIEHUS] HOPM
HKOJIOTMYECKOr0 MOBEICHUSI B OKpYXaloUlel cpee;

OCYHIIECTBJISITh MOUCK HHPOpMAlUA (PU3UYECKOTO0 COJAEpKaHHUS B
NHTEepHeTe, HAa OCHOBE HMEIOIIMXCA 3HAHUM W IYTEM CPaBHEHHUS
JIOTIOJIHUTENIbHBIX UCTOYHUKOB BBIICTATh MHGOPMAIHIO, KOTOpas SBIISETCS
MPOTHUBOPEUYUBOUN UM MOXKET ObITh HEIOCTOBEPHOM;

MCIOJIb30BaTh MPHU BBHIMOJHEHUN YUEOHBIX 3aJaHUI HAyYHO--TIOMYJISIPHYIO
JTUTEPaTypy HU3HUUECKOTO COAEPKaHUs, CITIPABOYHBIC MAaTEPHAIIBI, PECYPChI
cetu HMHrepHer, BiaaeTb MNpUEMaMU KOHCIEKTHUPOBAHUA TEKCTa,
npeoOpa3zoBaHus MH(POpPMAIIUU U3 OAHON 3HAKOBOI CHUCTEMBI B JIPYTYIO;
Co3/1aBaTh COOCTBEHHBIE MHCHbMEHHBIE W KpATKHE YCTHBIE COOOIICHMS,
0000mas wHOOPMALMIO M3 HECKOJIBKUX HCTOYHUKOB (PU3HUECKOTO
COJIEP>KAaHMSI, B TOM YUCJIE MYOJIMYHO MPEACTABISTH PE3YIbTAThl IPOESKTHOM
WJIU MCCIIEIOBATENIBCKON AESITENbHOCTH, IPU 3TOM I'PAMOTHO UCMOJIb30BaTh
U3YYCHHBIM TOHATUHHBIM ammapaT Kypca (QHU3UMKH, COMPOBOXAATh
BBICTYIUIEHUE NTPE3CHTALUEN;

IpPU BBITIOJTHEHUHU YYEOHBIX TPOCKTOB M WCCIEAOBAaHUN (PUBHMUECKUX
MPOLIECCOB pPACTPENENATh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTABJICHHBIMH 33J]a4aMU, CJIEIUTh 3a BBINIOJIHEHUEM IUJIaHA JEUCTBUN U
KOPPEKTHUPOBAaTh €ro, AaJ€KBAaTHO OLICHHBaTh COOCTBEHHBIA BKJIaJ B
JeSATeNIbHOCTh TPYMIIbI, BEICTPAaUBAaTh KOMMYHUKATUBHOE B3aUMOJICUCTBUE,
MPOSBIISISI TOTOBHOCTD pa3peniarb KOHQIUKTHI.

K xon1y o0yuenus B 9 kijiacce nmpeaMeTHbIE pe3yIbTaThl HA 0A30BOM ypOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OO YUAFOIIUXCS YMEHU |

UCIIOIb30BaTh TOHSATHS: CUCTEMa OTcuéra, MaTepuajgbHas TO4YKa,
TPAeKTOpPHUsI, OTHOCUTEIBHOCTh MEXAHWYECKOTO NIBIKEHMS, JedopMarius
(ympyrasi, mnjacTayeckasl), TpPEHHUE, LEHTPOCTPEMUTEIILHOE YCKOPEHUE,
HEBECOMOCTb M MEPErpy3KH, LEHTP TSHKECTH, aOCOMIOTHO TBEPAOE TEO,
LEHTP TsDKECTU TBEPIOro Tella, paBHOBECHE, MEXaHUUECKUE KoueOaHus U
BOJIHBI, 3BYK, HHQPa3BYK U yIbTPa3BYK, JIEKTPOMArHUTHBIE BOJIHBI, IIIKaIa
ANEKTPOMArHUTHBIX BOJH, CBET, OJHM30PYKOCTh U JadbHO30PKOCTb,
CHEKTPbl UCITYCKaHUs U MOIJIOLIECHUS, alibda-, OeTa- U raMmma-u3ydeHus,
U30TOIbI, SI/IEPHAS DHEPTETUKA;

pasznuyath SIBJICHHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIUHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBWIKEHHE, CBOOOTHOE
MaJieHue TeJl, PABHOMEPHOE JIBUKEHHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, PEaKTUBHOE JBWKEHHUE, KOJICOATEIIbHOE ABIKCHHUE (3aTyXarollue U
BBIHYKJIEHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBM)XCHHE, OTPAKECHHE
3ByKa, MNPSIMOJIMHEHMHOE pacIpOCTpPaHEHUE, OTPAXKEHUE U MPETOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE OEI0ro cBeTa B
CIEKTp U CJOXKEHHE CHEKTPaJbHBIX I[BETOB, JUCIEpPCHUS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JIMHEWYATOIO CIIEKTpa
W3IIYYEHUs1) 0 OMHUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYCHHBIX (U3UYECKUX  SBJICHUH B
OKpyXkaroieM Mupe (B TOM 4YHucie (QU3NYECKUe SBICHHUS B TPUPOJIE:
MPWINBKI U OTJIMBBI, ABMAKEHUE TUIaHEeT COIHEUHOW CUCTEMBI, PEAKTUBHOE
JBIDKCHUE JKUBBIX OPraHU3MOB, BOCIPUATHE 3BYKOB YKHUBOTHBIMH,
3EMIIETPSCEHUE, CEUCMUYECKHE BOJIHBI, IIyHaMHM, 3XO, LBETa Tell,
ONTUYECKHE SIBJICHUS B MPHUPOAE, OUOJIOTHYECKOE NIEWCTBHE BUIAMMOTO,
yIbTPA(UONETOBOTO U PEHTTEHOBCKOI'O H3JIYyYEHHM, €CTECTBEHHbIN
PaIMOAKTUBHBIN (HDOH, KOCMUYECKHE JIy4d, PAJUOAKTUBHOE U3IyYECHUE
MPUPOJIHBIX MHUHEPANOB, JEWCTBUE PAAUOAKTUBHBIX U3JIYUYEHUH Ha
OpraHu3M 4eJoBeKa), NMPHU ATOM IMEPEBOAUTH IMPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIAENATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (U3UYECKUX
SIBJICHUIA;

OIMKCHIBATh M3YyYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBJICHHS, UCTIOIb3Ys
busznuecknue BETWYUHBI (CPEIHSIE UM MTHOBEHHAs CKOPOCTh Tela MpHU
HEPAaBHOMEPHOM JBWXKEHHUH, YCKOpPEHHUE, TNepeMelleHue, MyTh, YrioBas
CKOpPOCTh, CUJIa TPEHHUs, CUJa YIPYrOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TAaJeHusi, BeC Tela, HUMIYJIbC TeNa, HWMIIYJIbC CHJIbI,
MexaHu4eckass paboTa W MOIIHOCTb, TOTEHIMANIbHAS DHEPrus Teda,
MOJHATOTrO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHASI YHEPTUsS CKATOU
MPY>KUHBI, KHHETHUYECKas DHEPT s, TIOJTHASI MEXaHUUYeCKasi SHEPTusl, IEPHO/]
U 4YacToTa KosieOaHWM, JUIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOPOCTh CBETa, IIOKa3aTelb MPEIOMIIEHUSI Cpelbl), MpU OMNUCAHUU
MpPaBUJIBHO TPaKTOBAaTh (DU3UYECKUI CMBICI HCMOIB3YEMbIX BEJIUYUH,
0003HayYeHUs1 U €IUHULIBI (PU3NUYECKUX BEIUYUH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JIPYTUMU BEIMYMHAMH,
CTpOUTH TpaprKu N3YUEHHBIX 3aBUCUMOCTEH (PH3NUECKUX BEIUYHH;
XapakTepu30BaTh CBOWCTBA Tel, (U3UYECKHE SBJICHUS W TPOLIECCHI,
WCIIONb3Yys 3aKOH COXPAaHEHHWsI DHEPIrUH, 3aKOH BCEMUPHOIO TATOTEHUS,
NPUHLHUI CYNEPHO3ULMA CWJI, NPUHIUII OTHOCUTENbHOCTH ['anmunes,
3aKoHbl HbIOTOHA, 3aKOH COXpAaHEHUS MUMITYJIbCa, 3aKOHBI OTPa)XCHUS W
MPEOMIICHHS CBETA, 3aKOHBI COXPAHEHHUSI 3apsiJOBOTO U MacCOBOT'O UHCET



IpU SJACPHBIX PEAKIHIX, MPU 3TOM JaBaTh CJIOBECHYIO (OPMYITUPOBKY
3aKOHA U 3alHChIBATh €r0 MAaTEMaTUYECKOE BhIPAKEHUE;

OOBSCHATh (PU3NYECKUE MPOIECCHl M CBOMCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTYaIil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO--CIICCTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3 2—3 JIOTUYECKUX
IaroB ¢ Onopoi Ha 2-3 W3Y4YEHHBIX CBOMCTBA (DU3MUECKHUX SIBICHUM,
bu3nYecKuX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIe 3a]1a4u (ONMUPAIOIINeCs Ha CUCTEMY U3 2—3 ypaBHEHHI),
UCTIOJB3YS 3aKOHBI U ()OPMYJIBI, CBS3BIBAIOIINE (PU3UUECKHE BETUYUHBI: HA
OCHOBE aHaJIM3a yCIJIOBUS 3aJa4i 3aMMChIBATh KPATKOE YCIIOBUE, BHISBIATD
HEOCTAIOIINE WU N30BITOYHBIC JAHHBIC, BHIOUPATH 3aKOHBI U (POPMYIIHI,
HEOOXOAMMBIEC [UJISl pElIeHUs, MPOBOAUTH pPACU€Thl M  OILIEHWBATH
PEAUTMCTUYHOCTH MOTYYEHHOI'0 3HaU€HUS (PU3NYECKON BETUUNHBL;
pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO pPEIIUTh TpPH TOMOIIU
bu3nYecKuX METO/I0B, HCIIONb3Yys OMHCAHHUE HCCIIEOBAHMS, BBIACIATH
IpOBEpsiEeMOE  TPEANOIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEICHUS  UCCIENOBAaHUS, JIeJlaThb  BBIBOJbI, HWHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOJACHUI U OIBITOB;

OPOBOANUTH OMBITHl MO HAOMIOACHUIO (DU3MYECKHX SIBICHUNA WIH
(bu3nuecKkux CBOMCTB Ten (M3y4yeHue BTOporo 3akoHa HbroToHa, 3akoHa
COXpaHEHUs] HHEPruHu, 3aBUCUMOCTh IMEepuoAa KOJIEOAHUU MPY>KUHHOTO
MasiTHHKa OT MaccChl Tpy3a U >KECTKOCTU MPYXKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIbl MaJIbIX KOJEOaHUM, MPSIMOJIMHENHOE PacpOCTpAHEHUE CBETA,
pas3ioxeHne Oeoro CBeTa B CIEKTP, U3YYCHHE CBOMCTB M300paKCHHsS B
IUIOCKOM 3€pKaJie M CBOWCTB H300pa)kKeHHs MpeameTa B coOMparomie
JUH3€, HAOIOJIEHNE CIUIONIHBIX M JMHEHYaThIX CHEKTPOB H3IIYYCHHS):
CaMOCTOSTEIbHO COOMpaTh YCTAaHOBKY U3 H30bITOYHOro Habopa
000pyI0BaHMS, OMUCHIBATH X0/ OIBITA U €r0 Pe3yIbTaThl, POPMYITHPOBATH
BBIBOJIBL;

IPOBOAUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpelHee 3HAueHHEe U3MEpsSEeMOM BEJIWYMHBI ((POKYCHOE pacCTOsHuE
coOuparomieit JHUH3bI), OOOCHOBBIBaTH BHIOOpP cHoco0a U3MEpPEHUS
(M3MepuTeNbHOro Mpubdopa);

NPOBOANUTH HCCIENOBAHUE 3aBUCHUMOCTEH (U3MYECKUX BEIMYHMH C
HCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUH (3aBUCUMOCTh IIyTH OT BPEMEHHU TIPH
PaBHOYCKOPEHHOM JIBIDKEHHMM 0O€3 HadalbHOM CKOpPOCTH, Mepuojaa
KojieOaHMii MaTeMaTUYeCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaX€HUs CBETa OT YIJia MaJieHUs U YIJia MPEeIoMJICHUS OT yria
NaJIeHus): TIUIAaHUPOBATh HCCJIEOBAaHUE, CaMOCTOSTEIBbHO COOMpAaTh



YCTaHOBKY, (DUKCHpOBaTh pe3yJbTaThl MOTYyYEHHOW 3aBUCUMOCTH
Gu3NYeCKUX BENWYUH B BUAC TaOnWIl M TpadUKOB, NENaTh BBIBOABI IO
pe3yJbTaTaM HCCIIEOBaHUS;

OPOBOANTH KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BETUYUH (CpemHss
CKOpPOCTh M YCKOPEHHE Tella MPU PABHOYCKOPEHHOM JIBIKEHUH, YCKOPEHHUE
CBOOOMHOTO TMaJeHUs, JKECTKOCTh MPYXHUHBI, KOIDPHUIMEHT TpeHUs
CKOJIBKCHHSI, MEXaHW4Yeckass padoTa W MOIIHOCTh, YACTOTa WU TEPHOJ
KoJie0aHUII MaTeMaTH4YeCKOro W TPYKUHHOTO MAasTHUKOB, ONTHYECKas
cwia coOuparomieid JHMH3bI, pPAAUOAKTHBHBIM (OH): TUIAaHMPOBATH
U3MEpPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBITIOJIHATH
U3MEpPEHHUS, CIeAys MPEII0KEHHONW WHCTPYKIIUU, BBIYHUCISATH 3HAYCHHE
BEIMUMHBI M aHATU3UPOBATH MOJYUYEHHBIE PE3YNIbTAThl C YIETOM 3aJaHHOU
MOTPEITHOCTHA U3MEPEHUA;

COOJTFO/IaTh MpaBWJIa TEXHUKU OE30IMaCHOCTH NP paboTe ¢ 1abopaTOpPHBIM
000pyIOBaHUEM;

pa3iauyaTh OCHOBHBIC TIPU3HAKK W3YYCHHBIX (PU3UUECKUX MOJEIEH:
MaTepuaidbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETAa, JIy4, TOHKAs JINH3a, IUTAaHeTapHasi MOJIeIh aTOMa, HyKJIIOHHAs MOJICITh
aTOMHOTO S]Ipa;

XapaKTepU30BaTh TPHUHIMINBI JACHCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OINOpOH Ha WX OMHCAaHUA (B TOM YHCIE:
CIIUIOMETpP, JaTYMKU TIOJOKEHUS, PACCTOSHUS W YCKOPEHHS, pakeTa,
9XOJIOT, OYKH, TEepUCKom, ¢oTroanmapaT, ONTHUYECKHE CBETOBO/IBI,
CTHIEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCMIONB3ys 3HAHUS O
CBOMCTBaX (PHM3WYECKUX SIBICHHA MW HEOOXOMUMbIC (U3HUECKUE
3aKOHOMEPHOCTH;

WCIIOJIb30BaTh CXEMbl U CXEMATUYHBIC PUCYHKH U3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTEITHHBIX IPUOOPOB U TEXHOIOTMIECKHUX MTPOLIECCOB MPH
pelIeHnr  y4eOHO--TIPaKTUYECKUX 3a/ad, ONTHYECKHE CXEMBI IS
NOCTPOEHUS N300paKeHMI B IIIOCKOM 3€pKajie U coOOMparomien J1H3e;
NPUBOMUTH  NpUMEphl  (HAXoauTh  WMHGMOpPMAIIMIO O  TpUMEpax)
NPAaKTHYECKOTO HWCIONIb30BaHUs (PU3MUECKHX 3HAHUW B TOBCETHEBHOU
KU3HM I o0ecrieueHus: 0€30MacHOCTH TPU OOpaIlleHUH ¢ MpuoopamMu 1
TEXHUYECKUMHU YCTPONUCTBAMU, COXPAHEHUS 3/I0POBBS U COOTIOACHHSI HOPM
HKOJIOTUYECKOTO MOBEACHHS B OKPY KaIOIIEH Cpefie;

OCYIIECTBIATh TOWUCK HWHPOpMAK (QUINIECKOTO0 COJCp)KaHUS B
HHuTepHeTe, caMoCcTOATENbHO (GOPMYIUPYs MOMCKOBBIN 3allpoc, HAXOIUTh
IyTH ONpeAeNeHUs] JOCTOBEPHOCTH TMOJIYYeHHON MH(OpMAali Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOJTHUTENbHBIX UCTOYHUKOB;



MCIOJIb30BaTh MPHU BBHIMOJIHEHUN YUEOHBIX 3a/IaHUI HAYYHO--TIOMYJISIPHYIO
JaUTepaTypy (GU3NUECKOro CoAepkKaHUsl, CIIPABOYHbIE MaTEpUaIIbl, pECYPCHI
cetu MHrepHer, Bianerb nNpuéMaMH KOHCIIEKTUPOBAHUSA  TEKCTA,
npeoOpa3zoBaHus MH(POPMALUMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHbIE COOOIIEHUS HA OCHOBE
UHPOpMAllMU U3 HECKOJIbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHUA,
nyOIMYHO TPECTABMIATh PE3YNIbTaThl IPOESKTHON MIIM UCCIEI0BATEIbCKON
JNEATENIbHOCTH, IIPU  OTOM TPAaMOTHO  HCHOJB30BaTh  W3YYEHHBIN
NOHATUHHBIM anmaparT u3ydyaeMoro pasjena (U3NKA U CONPOBOXKAATh
BBICTYIJICHWE TMpE3CHTAIMel ¢ Y4ETOM OCOOEHHOCTEH ayauTOpHH
CBEPCTHHKOB.



TEMATUYECKOE INTAHUPOBAHUE

7 KJIACC
Koan4yecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoabubie | IlpakTuueckme
n/n NporpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTsI padoTsI
pecypchl
Pazgen 1. ®u3uka u eé poJib B MO3HAHUHN OKPYKAIOLIEro MUPA
bu6nuoreka [IOK
11 Pusnica - Hayka o mpHpose 2 https://m.eds00.ru/7f416194
but6mmoreka [IOK
12 DH3HHCCKHE BENHIHHb 2 ! https://m.edsoo.ru/7f416194
bu6nuorexa [IOK
13 E i 2 1
CTE€CTBEHHOHAYYHBI METO/1 MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazueny 6
Paznean 2. [lepBonayajibHbIe CBeeHHS 0 CTPOEHUHU BellleCTBa
bubmuorexa [IOK
2.1 1
CTpoene peuiecTa https://m.eds00.ru/7f416194
99 JIBr>keHre U B3aUMO/I€HCTBHE YaCTHIL 5 1 bubmuorexa [IOK
' BEIECTBA https://m.eds00.ru/7f416194
bubmuorexa [IOK
2. Ar 2
3 PETATHBIC COCTOAHUA BELIecTha https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pa3nea 3. /IBu:xeHMe U B3auMo/ieilicTBUE TeJl
bu6mmoreka [IOK
A M
3 CXARIICCHOC ABHACHHC 3 https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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bu6mmoreka [IOK
3.2 Muepuus, macca, mI0THOCTS 4 ! https://m.edso00.ru/7f416194
bubmuorexa [IOK
3.3 Cuna. Bupst e 14 2 https://m.edso0.ru/7f416194
Hroro no paszneny 21
Paznen 4. /laBiieHne TBEPABIX TeJl, )KUAKOCTEH U ra3oB
41 Hasnenue. [lepenada naBnenus TBEPALIMU 3 bu6nnoreka [IOK
' TeJIaMH, JKUJIKOCTSIMU U Ta3aMH https://m.edsoo0.ru/7f416194
bu6nuorexa [IOK
4.2 JlaBIIeHHE KHAKOCTH > https://m.edso0.ru/7f416194
but6mmoreka [IOK
4.3 ATmoCheproe naBneHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBrE )KUJIKOCTHU U Ta3a HA MOTPYKEHHOE 5 3 bu6nuoreka LIOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazueny 21
Pa3nea 5. PaGora u MoIHOCTDH. JHEprus
Bbu6nuoreka [IOK
>1 PaGora u momsocTs 3 ! https://m.edsoo.ru/7f416194
bu6nmmorexa [IOK
52 Hlpocthie MeXAHH3MbI > . https://m.edso0.ru/7f416194
bubmuorexa [IOK
53 MexarHteckas SHepris 4 ! https://m.edso0.ru/7f416194
Hroro no paszneny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (uhp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIe
padoThbI padoTbI
pecypchbl
Pasnen 1. TenoBble siBi1eHus
. but6mmoreka [IOK
11 Crpoenue u cRoficTBa BemecTsa ! https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
12 Tennossie mponeccot 21 ! > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. DjiekTpuYecKHe U MATHUTHBIE SIBJICHUS
21 DNeKTpUYECKHe 3apsiibl. 3apsKEHHbIE Tela 7 1 bubnuotexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 [TocTosIHHBIN NIEKTPUUYECKUI TOK 20 1 7 httos://m.edsoo.ru/7f4181ce
bubmunorexa LIOK
2. M 1 1.
3 ATHITHBIC ABACHI 6 > https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 IIIEKTPOMATHHTHAS HHAYKLIHS 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
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9 KVIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaunmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (uhp )
NMporpaMMbl Bcero o0pa3zoBaTeJibHbIE
padoThbI padoTbI
pecypchbl
Paznen 1. Mexanuveckue siBJIeHUs
11 MexaHu4ecKoe ABUKCHUE U CIIOCOOBI €ro 10 1 bubnuotexa [JOK
' OIUCAHUS https://m.edso00.ru/7f41a4a6
but6mmoreka [IOK
12 B 7 20 1 3
SAIMOACHCTRHE TET https://m.edsoo.ru/7f41a4a6
bu6anoreka LIOK
1.3 3 10 3
AKOHBI COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3nen 2. Mexann4yeckue KoJ1e0aHUS U BOJHBI
but6mmoreka [IOK
2.1 M 0 7 3
CXAHIICCIHE KOJCHAHIA https://m.edsoo.ru/7f41a4a6
bubmunorexa LIOK
2.2 M .3 8 1 3
CRAIICCKHE BOTHEL SBYK https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 15
Pazjen 3. DiieKTpoMarHuTHOE MOJI€ U JIEKTPOMATHUTHBIE BOJHBI
31 DNIEeKTPOMArHuTHOE MOJIE U 6 9 bu6mmoreka [IOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6

Pazgea 4.

CBeToBbIE SIBJICHHS



https://m.edsoo.ru/7f41a4a6
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4.1 3aKOHBI paclpOCTPaHEHUSI CBETA 6 2 bubamorexa [IOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1ada6
bubnunorexa LIOK
4.3 Paznoxenue 6enoro cBeTa B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgemny 15
Pa3nea 5. KBantoBble siBi1eHus
bubnunorexa LIOK
5.1 Hcnyckanue 1 NOTJIOLIEHUE CBETa AaTOMOM 4 1 https://m.eds0o.ru/7f41a4a6
but6mmoreka [IOK
52 (CTpoetiiie aTOMHOIO A1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6anoreka LIOK
5.3 SnepHble peakuuun 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBropnTenbHO-00001IaK01M i MOYJIb
6.1 IToBTOpEeHue 1 00001IEHNE COAEepKAHUS 9 9 bu6nuorexa [IOK
' Kypca ¢pusuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27
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