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COJAEP/KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3NYECKUE SABICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenuuMHBL M3Mepenue ¢usnueckux BenuuuH. Duszmdeckue HPUOOPHI.
[TorpemHocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢usuka u npyrue ecrecTBEeHHbIE HayKH H3y4yaroT MPHPOIy. EcTecTBEeHHO-HAy4YHBIH
METOJ IO3HaHMA: HaOJIOJIEHUE, IIOCTAaHOBKA HAY4YHOTO BOIIPOCA, BBIJIBUKEHHME THUIIOTE3,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHE HalmonaeMoro spieHus. OmnucaHue
(bU3N4ECKUX SBJICHUN C IOMOLIbIO MOJEIEH.

Hemoncmpayuu.

1. MexaHn4yeckue, TEIIOBbIE, JIEKTPUUECKNE, MATHUTHBIC, CBETOBBIC SIBJICHHUS.

2. Owusuueckue MpuOOpHl U MpoLeaAypa MPSIMbIX U3MEPEHHH aHaJIOroBBIM M LU(POBBIM

npudopom.

Jlabopamopnwvie pabomot u onvimel.

OmnpeneneHne EHbI IEIEHUS IKaIbl HK3MEPUTEIBHOTO pUodopa.
W3mepeHune pacCTOSHUM.
N3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENa.
Onpenenenue pasMepoB MaJbIX TEI.
W3mepenne Temneparypbl IpU IOMOILIM JKUAKOCTHOIO TEPMOMETpa MU JlaT4MKa
TEMIEPATYPHI.
6. IlpoBeneHue wuccienoBaHMs 1O IIPOBEPKE TMIIOTE3bI: JaJbHOCTh IOJIETA ILIAPHKA,
MYLEHHOTO0 TOPU30HTAJIBHO, TEM 00JIbIlIE, YeM OOJIBIIIE BHICOTA ITyCKa.

Pa3znea 2. [lepBoHayaibHbIe CBEJIeHUA 0 CTPOEHHHU BeleCTBA.

CrtpoeHue BellecTBa: aTOMbl WU MOJEKYJbl, HUX pa3Mepbl. ONBITHI, J0Ka3bIBAIOIINE
JMCKPETHOE CTPOCHHE BELIECTBA.

JIBukenune yacTul] BemiecTBa. CBSI3b CKOPOCTH JBHKEHHMSI 4YaCTUI[ C TEMIIEpaTypoOi.
bpoyHnoBckoe naBmxkenue, auddysus. B3aumonelcTBHe 4YacTHIl BeEIECTBA: MPUTSDKEHHE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHHME Ta30B, JKUAKOCTEH M TBEPABIX
(kpucTayinyeckux) Teia. B3anMocBs3b MEXIy CBOMCTBaAaMM BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHblX COCTOSIHUM
BOJIBI.

Hemoncmpayuu.

1. HaOmroneHue OpOyHOBCKOTO IBUKEHHUSI.

2. Habmopenue nudpdysun.

3. HalGmroneHnue siBieHUN, OOBSICHSIOMMXCS MPUTSHDKEHUEM WU OTTAJIKMBAHUEM YacCTHI]

BEIIECTBA.

Jlabopamopnwvie pabomot u onvimol.

1. OueHka AMaMeTpa aToMa METOJIOM PSAJIOB (C UCHOIb30BaHUEM (oTorpaduit).

2. OmnbIThl O HAOIOIEHUIO TEIUIOBOTO PACHIMPEHUS T'a30B.

3. OmnbIThl MO 0OHAPYKEHUIO AEUCTBUSI CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3znen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexannueckoe JIBUKeHHE. PaBHOMepHOE U HepaBHOMepHOe JBHKeHHE. (CKOpOCTb.
Cpenssist CKOpoCTb ITPH HEPAaBHOMEPHOM JIBHKEHUH. PacuéT myTu 1 BpeMEeHU IBUIKEHUSI.
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SlBnenue wHepnuu. 3aKOH WHepUUU. B3aumoneicTBue Tel Kak MpPUYMHA W3MEHEHUS
CKOpOCTU JIBMKEHHUs Tell. Macca kak Mepa MHEpTHOCTH Tena. IlnorHocth BemectBa. CBsi3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYII B €IMHUIE 00BEMA BEIIECTBA.

Cwia Kak XapakTepucTHKa B3aumojenctBus Tten. Cuma ymnpyroctu U 3akoH ['yka.
W3mepeHue cuiibl ¢ MOMOLIBIO JHUHAMOMETpa. SIBleHUE TAroTeHus U cuia Tsbkectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocth. CiiokeHHE CHII, HAIPABJICHHBIX I10
onHOH npsimoil. PaBHozelcTByromas cuil. Cuna TpeHus. TpeHue CKONbKEHUS U TPEHUE MOKOS.
Tpenue B npupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHs Teja.
N3mepenne ckopocTy NPSIMOIMHENHOTO ABMXKEHHUS.
Habmroienue siBieHUsI UHEPIIUH.
HaburoneHne n3MeHeHus: CKOpoCTH P B3aUMOJIEHCTBUU TEIL.
CpaBHeHHE MacC MO B3aUMOJEHCTBUIO TEIL.
CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHON MPSIMOH.
Jlaﬁopamopuble pabomwt u onvimol.
1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUA (LIapuUKa B HKHIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).
2. OmpepneneHue cpelHel CKOPOCTU CKOJBKEHHsI Opycka WIM IIapuKa MO HaKIOHHON
IJIOCKOCTH.
OrnpezeneHue mI0THOCTUA TBEPAOTrO Tea.
4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTshKeHus (nedopMaiiii) Mpy>KUHbI OT
MPUIOKEHHOM CHIIBI.
5. OnbIThl, AEMOHCTPUPYIOIIKE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIbKEHHUSI OT Beca Tenla U
XapakTepa COIpPUKACAIOUIUXCS IOBEPXHOCTEH.

Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH H I'a30B.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUUEHHUS NaBieHus. JlapieHnue ra3a. 3aBUCUMOCTh
JaBJIeHUs ra3a oT 00béMa, Temnepatypsl. [lepenaua naBneHust TBEPABIMU TeIaMH, KUIAKOCTIMHU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuvHbl. 3aBUCHMOCTDH JAaBICHUS KUAKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmaromuecss cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
obonoukn 3emmu. OmnbiT Toppuyemnu. M3mepeHue atmocdepHOro naBieHHs. 3aBUCHMOCTh
atMoc(epHOro JaBiieHHs OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(EpPHOTO JaBJIECHUS.

JlelicTBHE )XUJIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teso. BriTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS Ta3a OT TEMIIEPATYpBhI.

[lepenaua naBiaeHuUs KUIKOCTHIO U Fa30M.

Coo0mraronmecs: CoCy/Ibl.

I'mppaBnuyeckuit mpecc.

[IposiBnenue necTBust aTMOCHEPHOTO TABJICHHS.

3aBUCHMOCTh BBITAIKUBAIONIEH CHJIBI OT O0bEMa MOTPYKEHHON dYacTH Tena W

IJIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJTBI BECY BHITECHEHHON KUAKOCTH.

8. VYcinoBue MaBaHMs TeNl: IUIABAHME WM TMOTPY)KEHHE Tel B 3aBUCUMOCTU OT
COOTHOILIEHUS TUIOTHOCTEH Teja U AKUAKOCTH.

Jlabopamopuvie pabomul u onvimol.
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1. HccnenoBaHue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMA MOTPY:KEHHOW B KUIKOCTh
YacTH TeJa.

2. OmnpeneneHue BbITAJIKUBAIOUIEH CHJIbI, JEHCTBYIOLIEH Ha TeNo, MOTPYXKEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCHMMOCTH BBITAJIKHMBAIOLIEH CWIbI, JICHCTBYIOIIEW HAa TEIO B
JKUJKOCTH, OT MACCHI TeJIA.

4. OmnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIKUBAIOLIEH CHIIbI, IEHCTBYIOIIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOTrPYKEHHOHN B KUAKOCTh YaCTU TeJia U OT IUIOTHOCTH
JKUJIKOCTH.

5. KoHcTpynpoBaHue apeoMerpa WIM KOHCTPYHMPOBAHHME JIOJAKH U OIpeAesieHHe €€
IPY30I0ABbEMHOCTH.

Pa3zgea S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanuueckast pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HAaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
poruara. IlpumeHeHne mpaBuiia paBHOBECHS pblyara K OJIOKY. «30JI0TO€ MPaBUIIO» MEXAHHKH.
KIIJ mpocTsix Mmexanu3MoB. [IpocTbie MeXxaHU3MbI B OBITY U TEXHUKE.

Mexanunyeckas sHepruss. KuHetmueckas W noTeHUHalIbHas »Heprus. IIpeBpaienue
OJIHOT'O BH/Ia MEXaHUYECKOW SHEPTUU B IPYroil. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. Ilpumepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamopnwsie pabomot u onvimeol.

1. Omnpenenenue pabOThl CUJIBl TPEHUS INPU PABHOMEPHOM [BIKEHUM Tela IO

TOPU30HTAIILHOM TOBEPXHOCTH.

2. MUccnenoBanue yciaoBui paBHOBECHS pblyara.

3. WMsmepenue KIIJI HakIOHHOM MJIOCKOCTH.

4. M3yyeHue 3aKOHA COXPAHECHUS MEXAHUYECKOU SHEPIUH.

8 KUIIACC

Pa3nes 6. TensioBble siBJICHUS.

OcHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO--KHHETHYECKON TEOPUHU CTPOEHUS BellecTBa. Macca
U pa3Mepbl aToMOB M MoJieKyl. ONbITbl, NOATBEP)KIAIOIIME OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U Ta3000pa3HOT0 COCTOSIHUH BemiecTBa. Kpucrammnueckue u
amopdusble Tena. OObsICHEHHE CBOMCTB ra30B, KHUIKOCTEH U TBEPABIX TNl HA OCHOBE MOJOXKEHUN
MOJIEKYJISIpHO--KMHETHYeCKO Teopuu. (CmaunMBaHHWE M KalWULSIpHbIE siBIEeHUS. TerioBoe
pacIIupeHNe U CXKaTHE.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBHMKEHHUS YacTHII.
Buytpennss sHeprus. CnocoObl HW3MEHEHHsT BHYTPEHHEW SHEpruu: Temjonepeaaya u
coBeplieHre padboThl. Buapl Teronepenaun: TeMIONPOBOAHOCT, KOHBEKIUS, U3ITYyYECHHUE.

KonnyecTtBo TenmnoTel. YienpHass TEMIOEMKOCTh BellecTBa. TeriooOMeH U TemIoBoe
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBneHue um oTBepleBaHUE KPUCTAITUMYECKHX
BEIIECTB. YenbHas TerwloTa IulaBieHus. [lapooOpazoBanue u KoHJeHcauus. lcmapenue.
Kunenune. YnenpHas Teruiota mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATYpPhl KUIICHHS OT
aTMOC(EpPHOTO JaBJICHHUS.

Braxxnocts Bo3ayxa.

OHeprus ToIMBa. Y IeJbHas TEIJI0Ta CTOPAHMUS.

[Tpunuuner pabotsl TemnoBeix aBurareneit KIIJ[ TtemmoBoro nBurarens. TemoBbie
JIBUTATEIIN U 3allUTa OKPY’KAIOLIEH CPEIb.

3aKOH COXpaHEeHMsI U MPEBPALICHHS SHEPTUU B TEIUIOBBIX IpOIECcCaXx.

Hemoncmpayuu.



Habmionenne OpoyHOBCKOTO JIBMXKEHUS.
Hab6mronenue nuddysun.
Habumronenue siBneHuit cMauMBaHus U KalWUISIPHBIX SIBJICHUM.
Habmroienue TemnoBoro pacivpeHus Ted.
M3MeHeHne AaBIeHH ra3a IPH U3MEHEHHH 00bhEMa M HarpeBaHUH WIIH OXJIAXKICHUH.
[IpaBuna n3MepeHus TeMiepaTypsl.
Buae! Tenonepenauu.
OxJtaxieHue IpyU COBEPLIEHUH PaOOTHI.
HarpeBanue npu coBepiiieHry padoThl BHEITHUMH CHUJIaMH.
. CpaBHEeHUE TEMIOEMKOCTEN pa3INYHbIX BEILIECTB.
. Habmoienue xunenus.
. HabnroieHue nocTostHCTBa TeMIEPATyphl IPHU TUIABJIECHUH.
13. Mojenu TeIIOBLIX ABUTaTeIEH.
Jlabopamopnwvie padbomot u onvimel.
OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IIPUTSKEHUS.
OnBbITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.
OnbIThI 10 HAOJIOIEHUIO TEIIOBOTO PACIIMPEHUS Fa30B, )KUJIKOCTEN U TBEPABIX TE.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIITPHIIA.
OnbpIThI, AEMOHCTPUPYIOIIKME 3aBUCUMOCTH JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHUs WIN OXJIAKICHUS.
[IpoBepka THUMOTE3bl JHMHEHHOM 3aBUCHMOCTH JUJIMHBI CTOJIOMKA JKMJIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HaOnronenue u3MeHEHUs] BHYTPEHHEH PHEPrUM Tejla B pe3ysbTare TEIIonepeaauu u

paboThl BHEIITHUX CHII.

8. HccnenoBanue siBJeHHS TEIIIOOOMEHA MTPU CMENIMBAHUH XOJIOIHOM U ropsiuel BOJBI.

9. OmnpeneneHue KOJUYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOH IMpH TEIUIOOOMEHE C

HarpeTbIM METaJNIMYECKUM LIUIHHIPOM.

10. Onpenenenue yeabHON TEIIOEMKOCTH BELLIECTBA.

11. MccnenoBaHue npouecca uCrapeHusl.

12. OnpeneneHne OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.

13. Onpenenenue ynenbHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pa3nes 7. JinekTpuyecKkue H MATHUTHBIE SIBJICHHUS.

Onexktpuzanus Tena. J[Ba poja aleKTpUYEeCKUX 3apsioB. B3aumonelcTBue 3apsKEHHBIX
tes. 3akoH KyroHa (3aBUCHMMOCTb CHJIBI B3aMMOJEHCTBHS 3apsDKEHHBIX TN OT BEJIMYMHBI
3apsJI0B U PaCCTOSTHUSL MEXTy TEIaMH).

Onexrpuueckoe nosne. Hanpsox€HHOCTh 3nexTpudeckoro nosns. IIpuHuun cynepnozunun
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu aieKTpuYecKUX 3apsioB. DJIEMEHTAPHBIA 3ieKTpuueckuid 3apsan. CrpoeHue
aTtoma. [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/a.

ONEKTpUYECKU TOK. YCIOBHS CYLIECTBOBAHMS JJIEKTPUUYECKOTO TOKa. McTouHukm
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOr0 TOKa (TEIIOBOE, XHWMHUYECKOE, MarHWTHOE).
DNEKTPUYECKUH TOK B )KUJKOCTSX U ra3ax.

Onektpruueckass 1nens. Cuia Toka. OiekTpuueckoe HampsbkeHue. ConpoThBIeHHE
IIPOBOJHMKA. YJEJIIBHOE CONpPOTUBJIEHHE BellecTBa. 3akoH Owma Juisi ydacTka LEMNu.
[TocnenoBarenbHOE U MapaieIbHOE COEJUHEHHE TPOBOIHUKOB.

PaboTa 1 MOLTHOCTH AJIEKTpUYECKOTro ToKa. 3akoH Jxoyns—JIeHma. Dnekrpuyeckue 1enu
U TIOTpeOUTENH 3IEKTPUUYECKOM s3Hepruu B ObITy. KopoTkoe 3ambikaHUe.

[TocrositHHBIE MarHuThHl. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
MarnuTHoe moje 3eMJId U €ro 3Ha4YeHHe s )ku3HU Ha 3emute. OnbIT OpcTeaa. MarHuTHoe mosie
IIEKTPUYECKOr0 TOKa. [I[puMeHEHNE ANEKTPOMarHuToB B TEXHUKE. /[eficTBME MarHUTHOIO MOJIS
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Ha TPOBOJHUK C TOKOM. OJEKTPOJABHUIaTelb IOCTOSHHOrO ToKa. Vcnonb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagness. SIBneHue  ayieKTpomMarHuTHOM  uHAykuuu. IlpaBuino  JleHna.
OnekrporerHepatop. CrnocoObl MOMyYeHUS JIIEKTPUUYECKOW SHEPruu. DIJIEKTPOCTAHLMU Ha
BO300HOBJISIEMBIX HCTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DrneKkTpusanus Ted.
JIBa poJia aeKTPUYECKUX 3apsSA0B U B3aUMOJCHCTBUE 3apyKEHHBIX TEll.
YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.
DJIeKTpOoCTaTUYECKast UHTYKLIHS.
3aK0OH COXpaHEHUs AIEKTPUUECKUX 3apsi/IOB.
[IpoBOIHUKY U AUBIIEKTPUKH.
MoenupoBaHUE CUIOBBIX JIMHUM JIEKTPUUYECKOTO TOJIS.
M cTOoYHMKY TOCTOSIHHOTO TOKA.
JlelicTBUA 2JIEKTPUYECKOrO TOKA.
. DIIEKTPUYECKHUI TOK B )KUJIKOCTH.
. "'a30BbIit pazps.
. U3sMepeHne cuiibl TOKa aMIIEpMETPOM.
. I3mepeHne 31eKTpUYECKOro HalpsKEHUs. BOJIbTMETPOM.
. Peoctar u Marasu cOnmpoTHUBIIEHUM.
. B3anmoneicTBre NOCTOSIHHBIX MarHUTOB.
. MonenvpoBaHue HEBO3MOKHOCTH pa3AeJICHUs IOJICOB MAarHUTa.
. MozenupoBanue MarHUTHBIX MOJICH MOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe moJje Toka. JJIeKTPOMAarHur.
. JleiicTBME€ MarHUTHOTO NOJIL HA MPOBOJIHUK C TOKOM.
. DIIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.
. UccnenoBanue siBIEHUS AJIEKTPOMArHUTHON UHIYKITUH.
. OniTel Dapanes.
. 3aBUCUMOCTH HaIpaBJIeHUsI WHIYKITMOHHOTO TOKA OT YCIOBUN €ro BO3SHUKHOBEHHSI.
25. DeKkTporeHepaTop MOCTOSIHHOTO TOKa.
Jlabopamopnwvie padbomot u onvimol.
OnbITHI MO HAOTIOEHHUIO DNIEKTPU3AIUHU TeNl MHAYKIIUEH U PU COMTPUKOCHOBEHUHU.
HccnenoBanue 1elCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUAJIEKTPUKH.
CoOopka u mpoBepka padOThI AMEKTPUIECKOH €M MOCTOSHHOTO TOKA.
W3mepeHne u peryaupoBaHue CHIIbI TOKA.
N3mepenne u peryaupoBaHue HAPsHKCHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO YEPe3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa U HapsHKEHHS Ha pe3UCTOope.
7. OneITel, JEMOHCTPUPYIOLIME  3aBUCUMOCTh  3JIEKTPUYECKOTO  CONMPOTHUBIICHHS
MPOBOJIHUKA OT €r0 JIMHBI, IJIOIIA 1 MONEPEYHOT0 CEUEHHS U MaTepuara.
8. IlpoBepka mpaBmiIa CIIOXKEHUS HANPSHKEHUW TPU TOCIEI0BATEILHOM COCIUHEHUH
JIBYX PE3UCTOPOB.
9. IIpoBepka mpaBwiia JyIsi CHIIBI TOKA TIPH MApauIeIbHOM COSTMHEHUH PE3UCTOPOB.
10. Onpenenenue pabOTHI AMEKTPUIECKOTO TOKA, UYIIETO Yepe3 Pe3UCTOP.
11. OnpeneneHne MOITHOCTH JIEKTPHUECKOTO TOKA, BRIJIETIEMOM Ha pe3UCTOpE.
12. UccnenoBanue 3aBUCHMOCTH CUJIbI TOKA, UAYLIETO Yepe3 JIAMIIOUKY, OT HaIpsHKEHUS
Ha HEeW.
13. Onpenenenue KIIJ[ narpeBaTens.
14. VccnenoBanne MarHUTHOTO B3aMMOICHCTBHS TIOCTOSTHHBIX MAarHUTOB.
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15. MI3yyeHne MAarHuTHOTO TIOJIA TIOCTOSHHBIX MAarHUTOB TPH HUX OOBEIUHEHUH U
pa3JelIeHUN.

16. MccnenoBanue AEMCTBUSA SIEKTPUYECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

17. OneIThI, AEMOHCTPUPYIOLME 3aBUCUMOCTb CHJIBI B3aUMOJCHUCTBHS KaTyIIKU ¢ TOKOM U
MarHuTa OT CHJIbI TOKA W HAIIPABJICHUs TOKA B KaTyILKE.

18. M3y4yeHne AeUCTBHSI MArHUTHOTO OJI HA IIPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue u u3ydeHue paboThl 3J1€KTPOIBUTATEIIS.

20. Usmepenune KIIJI anekTpoaBuraTebHONM YCTaHOBKH.

21. OnbITHl 110 MCCIIEAOBAHUIO SIBJIEHMSI DJIEKTPOMAarHUTHOM HHAYKLHHU: HCCIEI0BAaHUE
VU3MECHEHUN 3HAYEHUs U HallpaBJICHUs NHIYKIMOHHOTO TOKa.

9 KVIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe npwxeHue. MarepuanbHas Touka. Cuctema orcdyéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOEe ABMXKeHHE. HepaBHOMepHOe
IpsIMOJMHENHOe ABMKeHHe. CpenHsii M MIHOBEHHas CKOpPOCTb Tejla IPU HEPaBHOMEPHOM
JBHKCHUH.

Yckopenue. PaBHoyckopeHHOe IpsiMosinHeiiHoe arkeHne. CBo6ogHoe najaeHue. OnbIThl
[Nanunes.

PaBHOMepHOE nBMXeHUE 10 OKpykHOcTH. Ilepuon u wacrora obpaiieHus. JIuneitHas u
YIJI0Basi CKOPOCTH. LIeHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

[Tepsoiit 3akoH HeroToHa. BTopo#i 3akon Hbtorona. Tperuii 3akon Hptorona. [lpuHimn
CYNEPIIO3UIUHU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cwia TpeHMs: Cuila TPEHUS CKOJIBKEHHUA, CUjla TPEHUs
IIOKOS1, APYTHE BUBI TPEHUS.

Cuna TsDKECTM M 3aKOH BCEMHUPHOI'O TATOTEHHSA. Y CKOpPEHHE CBOOOIHOIO MaJCHHUS.
JBuxenune 1uiaHer Bokpyr Comnupa. IlepBas kocmmueckas ckopocTs. HeBecomocts u
[epEerpys3KHu.

PaBHOBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpEINIEHHON OCBIO BpaueHus. MomeHT cuibl. LIeHTp TskecTH.

Umnynec Tena. M3smenenue umnyinbca. Mmmynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE IBUKECHUE.

Mexanuueckass padoTa U MOIIHOCTb. PaboTa cui TskecTH, ynpyroct, TpeHus. Cs3b
sHeprun u pabothl. [loTeHlmanbHas >HEpPrus Tena, MOJHATOrO Haja MOBEPXHOCTHIO 3EMIIH.
IToTrenumanbHas 3HEprus ckaroi npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
DHEPruM. 3aKOH COXPAHEHHSI MEXaHUYECKON DHEPIHH.

Hemoncmpayuu.

1. HaOGmoneHne MeXaHn4ecKoro JIBUKEHHUS TeJla OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHME IyTE€H U TPAEKTOPUU IBM)KEHUS OJHOTO M TOTO K€ Tejla OTHOCUTEIIbHO
pa3HBIX TEJl OTCUETA.

N3mepennie CKOpOCTH U YCKOPEHUS MPSMOJIMHENHOTO IBUKEHUS.

HccenenoBanue Npu3HaKOB paBHOYCKOPEHHOTO IBUKECHMUSL.

Habmroienue nBH>KeHuUs Tella o OKPYKHOCTH.

Hab6nronenne MexaHW4eCKUX SBJICHUM, MPOUCXOSIINX B cUCTEME OTcUéTa «Temexkarn
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIbHO KaOMHETa (PU3UKH.
3aBUCHUMOCTB YCKOPEHHMS TeJla OT MAacChl Tela U IEUCTBYIOIIEH Ha HETO CHJIBI.
Habmronenue paBeHCTBa CHIT IPY B3aUMOJICHCTBUY TeJI.

W3meHeHune Beca Tena Npu YCKOPEHHOM JIBH)KCHHH.

10 Ilepenaya uMIynbca Ipyu B3aUMOJAEHCTBUU TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOIEUCTBUHU TEll.
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12. CoxpaHeHue UMITyJIbca IIPU HEYNIPYTrOM B3aUMOAECHCTBUH.

13. CoxpaHeHue UMITYJIbca IPU a0COMIOTHO YIPYTOM B3aUMOCHCTBHH.

14. Habmro1leHue peakTUBHOI'O ABH)KEHUS.

15. CoxpaHeHue MeXaHU4YEeCKOW YHEPTUH MPU CBOOOIHOM I1a/ICHUU.

16. CoxpaHeHuEe MEXaHUYECKOW SHEPTUU IIPHU JIBUKEHUU TeJIa MOJ IEHCTBUEM IIPYKUHBI.

Jlabopamopnwvie pabomot u onvimeol.

1. KoHcTpynpoBaHHE TpakTa Jylsl pa3roHa U JAJIbHEHIIEr0 PaBHOMEPHOIO ABM)KEHHUS
HIapUKA UM TEJIEKKH.

2. OmnpeneneHue CpeaHEW CKOPOCTU CKOJBKEHHUS OpycKa WM JBHMKCHHS IapHUKa IO
HAKJIOHHOM INIOCKOCTH.

3. OmnpeneneHue yCKOpEHMs Tejla IPU PAaBHOYCKOPEHHOM JIBMXKEHHM 110 HAKJIOHHOM
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTHU IYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBUXKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TlpoBepka rumoTes3bl: €CIM IPH PABHOYCKOPEHHOM JBMKEHHH O0€3 HayallbHOMI
CKOPOCTM IyTH OTHOCSTCS KaK psJ HEYETHBIX YHCENl, TO COOTBETCTBYIOLIHE
MIPOMEKYTKH BPEMEHH OJJUHAKOBBI.

6. HccnenoBaHue 3aBUCHMOCTH CHJIbl TPEHHUS CKOJIBKEHUS OT CHJIbl HOPMaJIbHOIO
JIaBJICHUSI.

7. Omnpenenenne Ko3PPHUIUEHTA TPEHUS CKOIBKEHHUS.

Omnpenenenne KECTKOCTU NPY>KUHBI.

9. Ompenenenue pabOThl CHIIBI TPEHHs MPH PABHOMEPHOM JBIKEHUU Tela 10

FOPU30HTAJILHOM TOBEPXHOCTH.
10. Onpenenenne pabOThl CUJIBI YINPYTOCTH MPU HOIBEME Tpy3a C HCIOJIB30BAHHEM
HEMOJIBUKHOTO U MOJIBUYKHOTO OJIOKOB.

11. V3yueHue 3aKOHA COXPAHEHUS SHEPTUH.

Pa3nesn 9. Mexannueckue Koj1e0aHUS M BOJIHBI.

KonebarenbHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUH: MEpHOA, 4acToTa,
aMImuTyna. MarematudecKuil W NpPYKUHHBIA MasTHUKMU. lIpeBpamieHune sHeprum Ipu
K0JIe0aTeIbHOM JIBUKEHUU.

3aryxatomue konebanus. Boeinyxnennsie konebanus. Pesonanc. MexaHndeckue BOJIHBI.
CBolicTBa MeXaHNYEeCKUX BOJIH. [IpomonbHbIE M nonepeuHsle BOJHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TeJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa U BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

HaGnronenue koneOaHuit Tes1 moJ 1EHCTBUEM CHJIIBI TSDKECTH U CHIIBI YIIPYTOCTH.

Habmonenune xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HaOnroneHue BBIHYX/IEHHBIX KoJeOaHHii U pe30HaHca.

PacnpocTpanenue mpoAoIbHbIX U MONEPEYHBIX BOJIH (Ha MOJIEINN).

Habumronenre 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKYCTHYECKHI pe30HaHC.

JIaﬁopamopubw pabdomwt u onvimol.

1. OmpeneneHue 4aCTOTHI M EPHOA KOJIEOAHUH MaTeMaTUYeCKOro MasiTHUKA.

2. OmpezaeneHue 4acTOThI U NEpHOJa KOJIeOaHUN MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH IEpHOJAA KOJEOAHWH IMOABEUIEHHOTO K HUTHU TIpy3a OT
JUIMHBI HUTH.

4. VccnepoBaHue 3aBUCHMOCTH MepHoja KojeOaHUN MPYKUHHOTO MasTHHUKA OT Macchl
rpysa.

5. TlpoBepka HE3aBHCUMOCTH TEpHOJa KOJEOAHWI Tpy3a, MOJBEMICHHOTO K HUTH, OT
Macchl Ipy3a.
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6. OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh IMEpUoJa KOJIEOaHWH MPYKMHHOTO
MasTHHKA OT MACChI I'Py3a U XKECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHHs! CBOOOIHOTO MaJCHHUS.
Pazgen 10. DiekTpoMarHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.
DNEeKTpOMarHUTHOE IMoJie. DJIEKTPOMAarHuTHble BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJIH. [lIKasia 351eKTpOMarHuTHBIX BOJH. MCIIONb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM
CBSI3HU.
DneKTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa NEKTPOMArHUTHBIX BOJIH.
2. BoiHOBBIE CBOMCTBA CBETA.
Jlabopamopnwvie pabomot u onvimeol.
1. V3y4yeHue CBOHCTB 3JEKTPOMArHUTHBIX BOJH C TIOMOIIbI0 MOOMIIBHOTO TeedoHa.
Pa3gen 11. CBeToBLI€e SIBJICHUS.
JlyueBasg monenb cBera. McrouHuku cBeta. IIpsAMOIMHENHOE PacnpOCTpPAHEHUE CBETA.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3aKOH OTpaKE€HUs CBETA.
[Tpenominienue cBera. 3akoH npenomiieHus ceeta. [lolHoe BHyTpeHHEe OTpaKeHUE CBETA.
Hcnonb30BaHue MOTHOTO BHYTPEHHETO OTPAKEHHSI B OITUUECKUX CBETOBOJAX.
JIunza. Xox nywyeil B nuH3e. Onruueckas cuctema (oToammapara, MHKPOCKONA H
Teneckona. ['na3 kak onTuyeckas cucreMa. bim3opykocTs U 1allbHO30PKOCTb.
Paznoxenue 6enoro csera B criektp. OnbiTel HptoToHa. Clio)keHHE CIEKTPATIbHBIX 1[BETOB.
Hucniepcus cera.
Hemoncmpayuu.
[IpsiMonnHeTHOE pacpOCTPAaHEHUE CBETA.
OtpaxxeHue cBeTa.
[Tosryuenue n300paxeHUil B IIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
[Ipenomnenue caera.
OnTH4eckuii CBETOBO/I.
Xon syuelt B coOuparomieit Junse.
Xox JIydeil B paccenBaroleH JIMH3E.
[Toryuenue n300pakxeHUi C MOMOILBIO JIUH3.
. Ilpuniun neiictBus ¢oToanmnapara, MUKPOCKOIIA U TeNECKOTA.
10. Mopens rinasa.
11. PaznoskeHue 6emoro cBeTa B CIEKT).
12. ITonyuenue Genoro cBeTa Mpu CIOKEHUH CBETAa Pa3HBIX I[BETOB.
Jlabopamopuvie padomol u onvimel.
1. MHccnenoBaHue 3aBUCUMOCTH YyIJla OTPaKEHHsI CBETOBOTO Jiyya OT yrJjia MaJeHusl.
2. H3zyueHue xapakTepUCTHK U300pa)KeHUs IpeAMETa B IIJIOCKOM 3epKaJe.
3. HccnenoBaHue 3aBUCMMOCTH YIJIa MPEJIOMIIEHHS CBETOBOTO JIy4a OT yIja NaJcHHs Ha
IPaHULIE «BO3LYX—CTEKIIO».
[Tony4yeHnue n300paXkeHUH C MOMOIIBIO COOMPAOLIEH JTHH3BI.
Omnpenenenne GOKYCHOTO PaCCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JINH3HI.
OnbITH IO PA3JI0KEHHIO OEIOro CBETa B CHEKTP.
OnpITHl MO BOCHPUATHIO LIBETa MPEIMETOB MpPU UX HAOIIOJAEHUU dYepe3 LIBETOBBIE
(GUIBTPBI.
Pazgean 12. KBanToBbIe siBJIeHMS.
OmnsiThl Pesepdopna n nnanerapHas mozens aroma. Moaens atoma bopa. Mcenyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.
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PagnoaktuBHOCTh. Anbga-, Oeta- u ramMMma-uznydeHus. CTpoeHHE AaTOMHOTO sjipa.
Hyknonnas Mozens aromHoro siapa. M3zorombel. PanuoaktuBHBIE mpeBpanieHus. l[lepuon
[0JIypacnaa aTOMHBIX sIEP.

SnepHple peakuy. 3aKOHBI COXPAHEHMs 3apsI0BOIO U MAaCCOBOI'O YHMCEN. DHEPIUs CBA3U
aToMHbIX saep. CBsa3b Macchl U 3Hepruu. Peakumm cuHte3a u geneHus sjep. Mcrounuku
sHepruu CosHLa U 3BE3 1.

SInepnas sHepreTuka. JIeMCTBUA paguOAKTUBHBIX U3JIYYCHUIN HA )KUBbIE OPTAHU3MBI.

Hemoncmpayuu.

CreKTpbl U3JIy4€HUs U TIOTJIOLICHHUS.

CrHeKTpbl pa3aMYHbIX I'a30B.

CrnexTp BoaoOpo/Ia.

HaGnronenue tpeko B kamepe Buibcona.

Pabora cuéTunka HOHU3UPYIOIIMX U3TYyUEHU.

Perucrpanus usiaydeHus NpUPOIHBIX MUHEPAJIOB U IIPOAYKTOB.

JIaﬁopamopnbte pabomot u onvimol.

1. HaOmro/ieHue CIUIOIMIHBIX U JIMHEHYAThIX CIEKTPOB U3JIy4EHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE HSHEPIMM YacCTHIBI 110 TOPMO3HOMY HyTH (IO

¢dororpadusm).

3. HM3mepeHue paanoakTUBHOIO (QoOHA.

IToBTOpHTEIBLHO-0000 1A NI MOIYTb.

[ToBTOpUTENBHO--0000IAIOIIMKA  MOAYJIb NpEAHAa3HAYeH s CUCTeMaTH3aluu U
00001IeHUsT IPEMETHOTO COJIEPYKAHHSI M OTIBITA IEATEIILHOCTH, IPUOOPETEHHOTO PU U3yYCHUN
BCEro Kypca (PU3MKH, a TakKe /sl MOATOTOBKM K OCHOBHOMY IOCYAApCTBEHHOMY 3K3aMEHY I10
¢uzuke U1t 00ydarommxcs, BBIOPABILINX 3TOT Y4€OHBIH MpeIMET.

IIpy wu3ydyeHMM JAHHOIO MOZYJIS PEANU3YIOTCd M CHUCTEMAaTU3UPYIOTCS  BUABI
NEeSITeIbHOCTH, Ha OCHOBE KOTOPBIX 00OecneumBaeTcs JOCTIDKEHHE MPEIMETHBIX H
METaIpeIMETHBIX IUIAHUPYEMBIX pe3yibTaToOB 0OyueHHs, (POPMHUPYETCS €CTECTBEHHOHAayuHas
IPaMOTHOCTh: OCBOECHHE HAyYHBIX METOJIOB HCCIICIOBAHUS SIBICHUN MPHUPOABI U TEXHUKH,
OBJIQICHUE YMEHMSAMHU OOBICHATh (U3UYECKUE SIBICHUS, MPUMEHSS TIOJyuYeHHbIE 3HAHMUA,
pemarth 3a/1a4u, B TOM YUCJI€ KAYECTBEHHbIE U KCIIEPUMEHTANIbHbIE.

[TpyHIMIIMAIBHO NEATEIBHOCTHBIA XapaKTep JaHHOTO pas3zeiia pealn3yeTcs 3a CUET TOro,
4yTO 00y4arolMecs BBIMOIHSIIOT 33JaHNsI, B KOTOPBIX UM MpeJlaraeTcs:

Ha OCHOBE IOJIyUYEHHBIX 3HAHUN Paclo3HaBaTh U HAyYHO OOBICHATH (PU3MUECKHE SIBICHUS
B OKpY’KaroUIed MPUPOIEC U MOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh Hay4YHbIE METO/bI UCCIEeOBaHUA (PU3MUECKUX SIBICHUM, B TOM 4HCIe AT
MPOBEPKHU TMIIOTE3 U MOIYUEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAay4HbIE€ OCHOBBI HambOoyiee BAXKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTHUH,
HanpuMep, MPaKTUYECKOIO HCMOIb30BAaHUS PA3IUYHBIX HCTOYHUKOB SHEPrUM HAa OCHOBE
3aKOHA MIPEBPALLEHUS U COXPAHEHMSI BCEX U3BECTHBIX BUIOB SHEPTUU.
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IIVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHWs HaIpaBI€HO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCETHLIX U TPCAMCTHBIX O6pa3OBaTeJIBHLIX PE3YyIbTATOB.

B pesynprate usydyenuss (U3MKM Ha YpPOBHE OCHOBHOIO OOIIEro OOpa3oBaHUS Yy

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIIUE TUIHOCTHBIE PE3YIIbTAThl B YACTH:

1) maTpMoOTH4€eCKOro BOCIIUTAHUS

— IpOSIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON (hU3UUYECKOM
HayKH;

— [IEHHOCTHOE OTHOIIEHHUE K IOCTHXKEHUSM POCCUHCKUX YIEHBIX--(DU3UKOB,;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

— FOTOBHOCTh K aKTHUBHOMY y4YacCTHIO B 00CYXJIEHUU OOIECTBEHHO 3HAYUMBIX M ATHYECKUX
po0JieM, CBA3aHHBIX C MPAKTHYECKUM IPUMEHEHUEM JOCTUKEHUHN (PU3UKU;

— OCO3HAHHUEC BAXKHOCTHU MOPAJIBHO--3TUYCCKUX ITPHUHIHIIOB B ACATCIIBHOCTU y‘IéHOFO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

— BOCIIPHUATHE ICTETHUECKUX KauyecTB (PU3MUECKOW HAyKd: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOroCT, TOYHOCTH, JIAKOHUYHOCTH,

4) HIEeHHOCTH HAYYHOI'0 TO3HAHHUA:

— OCO3HAHHE IEHHOCTU (M3MUYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa IMO3HAHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BayKHEHIIIEH COCTABISIONICH KYIbTYpPHI;

— pa3BUTHUE HAYYHOH JIF0O03HATENBHOCTH, UHTEPECA K UCCIIEI0BATEIbCKON AESITEIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOLMOHAJIBLHOTO 0JIATONOTYYHSI:

— OCO3HAaHME LIEHHOCTH 0e30macHoro oOpasza KU3HU B COBPEMEHHOM TEXHOJIOTHUYECKOM
MHUpE, BaXXHOCTH TMpaBWi O€30MacHOr0 IMOBEACHHMS Ha TpaHCIOPTE, Ha JOpOrax, c
QJICKTPUYCCKUM U TCILJIOBBIM O60pyI[OBaHI/ICM B IOMAIIHUX YCJIOBUAX;

— c(hopMHpPOBAHHOCTH HaBbIKa pediekcuu, MpU3HaAHKE CBOETO IpaBa Ha OLIMOKY M TaKOTO
e MpaBa y Jpyroro 4eaoBeKa;

6) TpyaoBOro BOCIIUTAHUSA:

— aKTUBHOE y4YacTHe€ B PEIICHUU MPAKTHYECKHX 3a7ad (B paMKax ceMbd, 00pa3oBaTeIbHOM
OpraHu3alu, TOpoJa, Kpas) TEXHOJOTHYECKOM U COIMAIbHOM HANpPaBICHHOCTH,
TpeOYIOMIMX B TOM YHCIe U PU3NUECKUX 3HAHHIA,

— UHTEpEC K MPaKTHUYECKOMY U3YUEHHIO podeccHil, CBSI3aHHBIX ¢ (PU3UKOI;

7) IKOJIOTMYECKOT0 BOCIIMTAHMS:

— OpHUEHTalusi Ha MpUMEHEHHE (PU3MYECKUX 3HaHMM Ui pelleHus 3agad B o0iacTu
OKpY’Kalollled cpe/ibl, MIIAHUPOBAHUS MOCTYNKOB M OLIEHKHM HUX BO3MOJKHBIX MOCIEIACTBUMN
JUISL OKPY>KAIOIEe CpeJibl;

— OCO3HaHHE TTI00aTBHOTO XapaKTepa KOJOTHYECKUX MPOoOJIeM U MyTel X peleHus;

8) ajanTannu K N3MEHSAKIIUMCS YCJIOBHAM COUMAIBHON ¥ MPUPOAHOH Cpebl:

— TMOTpeOHOCTh BO B3aUMOJACWCTBUM TMPH BBIMOJTHEHUUM WCCIEIOBAaHUI U TMPOEKTOB
(bu3nyecKoil HanpaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JPYTUX;

— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO AESITEIbHOCTD;

— MmOoTpeOHOCTh, B (POPMHPOBAHMM HOBBIX 3HAHWM, B TOM uHcie (OPMYIHUPOBATH HUJICH,
IIOHATHS, THIIOTE3bI O (1)I/ISI/I‘—IGCKI/IX 00BEKTAX U SIBJICHUAX

— OCO3HaHUE ACPUIIMTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH B 001acTH (DU3HKH;

— IUTAHUPOBAHKE CBOETO PA3BUTHS B MPUOOPETCHUH HOBBIX (PU3NUYECKUX 3HAHMIA,

— CTPEMIICHUEC aHAJIIM3UPOBATDh U BBIABJIATH B3aUMOCBA3U IMIPHUPOIEL, 06IHeCTBa N DKOHOMUKH,
B TOM YHCJIE C UCIIOJIb30BaHUEM (DH3UUYECKUX 3HAHHM;



e — OICHKAa CBOMUX JEHCTBUM C Y4ETOM BIIMSAHMS Ha OKPYXKAIOLIYIO CpENy, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIBTATHI

B pesynpraTe OCBOEGHMSI MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOyuatomierocs OyayT cGhOpMHUpPOBaHBI MeTanpeAMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLIME TIO3HABATENbHBIE YHHBEpCajbHble YydeOHbIe JEHCTBUS, KOMMYHUKATHBHBIE
YHUBEpCAJIbHBIC YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCAIbHBIC YUeOHbBIE ICHCTBHUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jloruyeckue 1ecTBUA:

® BBIBIATH U XapaKTEPHU30BATh CYLIECTBEHHbIC TPU3HAKU OOBEKTOB (SIBICHUN);

® YCTaHABIMBATH CYIIECCTBEHHBIA MPU3HAK KJIACCU(PUKALMU, OCHOBAHUA JJIsi 0000IICHUS
Y CPaBHCHUS;

® BBIBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYUS B pacCMaTpUBAEMbIX (akTaxX, JaHHBIX H
HAOIIOICHUSX, OTHOCSAIINXCS K (DU3UUECKUM SIBIICHUSM;

® BBIABIATh NPUYUHHO--CICACTBCHHBIC CBSI3W TPHU U3YUYCHUU (U3NUYCECKUX SIBIICHUU H
MPOIIECCOB, JIeNaTh BBIBOJLI C WCIIOJIH30BAHUEM JICIYKTUBHBIX W HHIYKTHBHBIX
YMO3aKJIFOUEeHUM, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3UUECKIX BEITUUMH;

® CaMOCTOSTENILHO BBIOMpATh CrMoOco0 pemeHus y4eOHOW (u3MYeckod 3amaun
(cpaBHEHHE HECKOJBKMX BAPHMAHTOB pEUICHHUs, BHIOOp Hamboyiee MOIXOMASIIETO C
y4€TOM CaMOCTOATEIHHO BBIIETICHHBIX KPUTEPHUER).

ba3oBble nccienoBareibckme 1eiCTBUSA:

® ICIIOJIB30BATh BOMPOCHI KaK UCCIIE0BATEIbCKUNA HHCTPYMEHT MO3HAHUS;

® TMPOBOJUTH IO CaMOCTOATEIbHO COCTaBJICHHOMY IUIAHY OIBIT, HECIOXKHBIH
buznyecKuit IKCIEPUMEHT, HEOOIBIIIOE UCCIIeJOBaHNEe (PU3NUECKOTO SIBICHUS;

® OICHUBATh Ha MPUMEHUMOCTHh U JIOCTOBEPHOCTHh WH(MOPMAIIUIO, TIOTYICHHYIO B XOJE
WCCJICTOBAHMSI MITH SKCTICPUMEHTA;

® CaMOCTOSATENbHO (hOpMynHUpoBaTh OOOOIIEHHWS U  BBIBOABI 1O  pe3yiabTaTaMm
IPOBENEHHOTO HAOJIIO/IEHUS, OIIbITA, UCCIIEOBAHNUS;

® MPOTHO3UPOBATH BO3MOKHOE JaNbHElIee pa3BUTHE (PU3UUYECKUX MPOIIECCOB, a TAKXKE
BBIIBUTATh MPEINOI0KEHUS 00 MX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Padora ¢ undpopmanmeii:

® TMPUMEHSTh Pa3IUYHBIE METOJAbI, HMHCTPYMEHTHI W 3alpochl MpPH TOUCKE U OTOOpE
nH(GOpPMaIIMU WIH JAaHHBIX ¢ YUETOM MPeAIoKeHHOW yueOHoM (hru3nueckoi 3a1auu;

® aHAIM3WUPOBATh, CUCTEMATHU3MPOBATh M WHTEPIPETHPOBATH HH(POPMAIMIO PA3TUIHBIX
BUJIOB B (DOPM IpE/ICTABICHHUS;

® CaMOCTOSITEIHHO BBIOMPATh ONTHUMANBHYIO (GOpMy TMpeacTaBieHUs WHGOPMAIUU H
WUTIOCTPUPOBATh pellaeMble 3aJadyd HECIOKHBIMH CXEMaMH, JAuarpaMMaMu, HHON
rpaduKol U UX KOMOMHAITUSMU.

KoMMmyHuKaTHBHBIE YHHBepPcAIbHbIE YueOHbI€ e CTBHUS:

e B X0lI€ OOCYXIeHHs Y4eOHOro Mmarepuala, Pe3yJbTaToB J1a0OpaTOPHBIX pPaboOT u
MIPOEKTOB 3aJaBaTh BOMPOCHI IO CYMIECTBY 00CYKIaeMOW TEMBI M BBICKA3bIBATh HJICH,
HAIleJICHHBIE Ha pellieHUe 3a/1a4l U MOAJIepKaHne OJaroKenaTeIbHOCTH O0IIEeHNUS;

® COIOCTaBIATH CBOM CYXKJICHHS C CYKICHHSAMH JIPYTUX YYaCTHHUKOB JTHAJIOTA,
0oOHapyXUBaTh pa3INYKe U CXOJCTBO MO3UIIHII;

® BBIPaXAaTh CBOIO TOYKY 3PCHHUS B YCTHBIX M MMUCHMEHHBIX TEKCTAX;



NyONMYHO  TPEACTABIATH  PE3yJbTAaThl  BBIIOJIHEHHOTO  (PU3MYECKOrO0  OMbITa
(9KCTIepUMEHTA, UCCIICIOBAHUS, TIPOCKTA);

NOHUMATh M HCIIOJB30BaTh NMPEHMYILECTBA KOMAaHIHONH M MHAMBUAYAJIBHOW pabOTHI
IPY PEUICHUU KOHKPETHOH (PU3HUECKOM MpoOIeMBbl;

IPUHUMATh LEJIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BbIBaTh JeMcTBUA 1O €&
JOCTHDKEHUIO: PACIpeleIaTh POIM, 00CYKAATh MPOLECCHl U PE3ysbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBINOJIHATh CBOKO 4acTh PabOThI, JAOCTUras KaueCTBEHHOIO pe3yJibTaTa II0 CBOEMY
HaIlpaBJICHUIO U KOOPAUHUPYS CBOU JEHCTBHS C APYTUMHU WICHAMU KOMaH[IbI;
OLICHMBATh KAueCTBO CBOETO BKJI3JAa B OOMMUI TNPOAYKT 1O KPUTEPHUSM,
CaMOCTOSITENIFHO C(OPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBEpPCcAJbHbIE YUeOHbIE 1eliCTBHS

Camoopranusaunus:

BBISIBJIATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYAIUsIX, TPEOYIOLIMX Ui peILCHHs
(bu3nyeCKuX 3HAHMIA;

OpPUEHTHUPOBAThCSI B PA3IMYHBIX MOAXO0JAX MPUHATHUS PpEHIeHUuN (MHIUBUAYaAJIBHOE,
HPUHATHE PELICHUS B IPYIIE, IPUHATUE PEILIEHUH IPyIIoif);

CaMOCTOSITENIFHO COCTABJIATH AJITOPUTM peHIeHUs (PHU3MUECKOW 3adaydl WM IUIaHa
UCCIICIOBaHMs C Y4E€TOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh MpeAaracMble BApUaHThl peILICHUI;

JienaTh BEIOOpP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CﬁMOKOHTpOJIb, IMOIHMOHAJIBHBIA HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeJyUIaraTh IUIaH €€ N3MCHEHHUS,

OOBSICHATh MPUYMHBI JIOCTUXKEHUS (HEJOCTM)KEHUS) pe3yJabTaTOB JEATEbHOCTH,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM YHCIIE€ B XOJ1 BBIMOJIHEHUS (PHU3HUUECKOTO
UCCIIEIOBAaHUSI WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, W3MEHMBILUXCS
CUTyallul, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIOBHSIM;

CTaBUTh ce0s1 Ha MECTO JAPYroro YeloBeKa B XOJ€ CIOpa MM JTUCKYCCUU HA HAyYHYIO
TE€MY, [IOHUMaTh MOTUBBI, HAMEPEHUS U JIOTUKY JPYroro;

pU3HaBaTh CBOE MpaBO Ha OMIMOKY MNpU peUIeHUH (QU3UYECKUX 3a1ad Wi B
YTBEPKJICHHUSX HAa HAy4YHBIE TEMBI M TAKOE K€ IIPaBO JAPYToro.

IMPEJIMETHBIE PE3YJIBTATDBI

K kxoHny oOyuenus B 7 Kjacce mpeIMeTHbIE pe3yiabTaTbl HA Oa30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

HUCIIOJIb30BaTh ITOHATHA: q)HSI/I‘IeCKI/Ie U XHUMHYCCKUE ABJICHUI, Ha6J'IIO)IeHI/Ie,
OKCIICPUMCEHT, MOACJb, 'MIIOTE3a, CAMHUIIBI q)HBI/IquKI/IX BCJINYHH, aTOM, MOJICKYJIA,
arperaTHble COCTOSHUS BelecTBa (TBEPIOE, KHUIKOE, ra3000pa3Hoe), MEXaHHYECKOe
NIBIDKEHUE  (paBHOMEpHOE, HEpaBHOMEpPHOE,  TPSMOJIMHEHHOE),  TPACKTOPHSI,
paBHOAEWCTBYIOIast cuia, aedopmarus (ynpyras, IUIaCTHUYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCYIbI;

pasnuyath siBreHus (1udQy3us, TEII0BOE IBUKEHHUE YacTUILl BELIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEpaBHOMEpPHOE JBM)KEHUE, MHEPLHMs, B3aUMOJICHCTBUE Tell, paBHOBECHE
TBEPABIX TEI C 3aKPEIUIEHHONW OCBhK BpAallleHMs, Iepeadya JaBJICHUsS TBEPIAbIMU



TEJIaMU, KUAKOCTSIMH M ra3zaMu, aTMoc(hepHOe aBJIeHUE, IJIaBaHKE Tell, IPEBPALCHUs
MEXaHUYECKOM SHEPrun) 10 ONMUCAHUIO UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacrio3HaBaTh MPOSIBIICHHE U3YYEHHBIX (PU3MUECKUX SIBJICHUM B OKPY)KAIOLIEM MHpE, B
TOM 4YHcie (pu3nuecKue SBICHHS B MPHUPOJE: MPUMEPHI ABIKEHHS C PA3TUYHBIMU
CKOPOCTSIMU B XHUBOW W HEKHUBOM INPUPOJE, NCHCTBUE CUIBI TPEHUS B INPUPOAC U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AaBICHHUS HA KMBOM OpraHU3M, ILJIaBaHHUE DHIO,
pblYary B TeJe YelOoBeKa, IPU 3TOM IEPEeBOJUTH MPAKTUYECKYIO 3aJady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUMH;

OIKCBIBATh U3YYEHHBIE CBOMCTBA Tel U (PU3MUECKHUE SABJICHUS, UCIOIb3Yys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMsl, IyTh, CKOPOCThb, CPEIHSSA
CKOpOCTb, CHJIa YIPYrOCTH, CHUJa TSDKECTU, BEC Tejla, CWila TPEHUS, JaBJICHUE
(TBEpOro Tesa, JKUAKOCTH, Ia3a), BBITAJKMBAIOLIAs CUJIa, MeXaHMuecKas palora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(P(QHUIMEHT TMOJe3HOro JCWCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHUHUAIbHAsl SHEPrHsi), NPy OIUCAHUU IPABUIIBHO
TPaKTOBATh (PM3MUECKUI CMBICI HCIIOJIb3YEMBIX BETUYMH, X 0003HAYCHHS U €AMHUIIBI
(Gu3nUecKux BEJIMYMH, HAXOIUTh (OPMYJIbI, CBSA3BIBAIOIIME AAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpaUKH H3YUYEHHBIX 3aBHCHMOCTEH
(bU3uUeCKUX BEIUYMH,

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKHE SBICHHUS M IPOLECCHI, HCIOJIb3Ys
IpaBUJia CIOKEHUs cuil (BAOJb OAHOM IpsMoil), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBWJIO paBHOBECUs pbluara (0J0Ka), «30J10TO€ HPAaBUIO» MEXAHUKH,
3aKOH COXpaHEHHsS MEXAHMYECKOH SHEepruu, IpU OSTOM JaBaTh CJIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHHE;

OOBSICHATH (PU3UYECKUE SBJICHUS, MPOIECCHl W CBOWCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallul MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BHIABIATb NIPUUYUHHO-
-CJIEJICTBEHHBIE CBSI3M, CTPOUTh OObsICHEHHE U3 1—2 JOrMYecKUX IIaroB ¢ ONOpPOH Ha
1-2 wu3yuyeHHBIX CBOIcTBa (U3NYECKUX SBICHHUM, (QUINYECKUX 3aKOHA WIIHU
3aKOHOMEPHOCTH;

pemarh pacu€THble 3agaud B 1—2 gAelcTBUS, MCNONb3ysd 3aKOHbI U (OPMYIIbI,
CBs3bIBaOlME (U3MUECKHE BEJIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUSA 33Ja4yu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3MYECKHE BEIUYMHBI B (OPMYJIBI U
IPOBOAMUTH PAcu€Thl, HAXOJUTh CIIPABOYHBbIE JJaHHBbIE, HEOOXOJMMBIEC IJI PELICHUs
3aJa4, OLEHUBATh PEATMCTUYHOCTb MOJYYEHHOM (hU3NYECKON BETMUHHBI,
pacno3HaBaTh MpOOJEMbI, KOTOpPbIE MOKHO PEIIUTh MpU TMOMOIIU (PUINYECKUX
METOJI0OB, B OINMCAHMM MCCIEAOBAaHUS BBIJCIATH IPOBEPIEMOE IPEIINOIOKEHNE
(rumotesy), pazaMuaTh M HMHTEPIPETUPOBATH IOJIYYEHHBIH pe3yibTaT, HaXOJIUTh
OIIMOKHU B XOJI€ ONBITA, JI€JaTh BHIBO/IBI 10 €r0 Pe3yIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Tes:  (OPMYIMPOBATH TPOBEPsiEMble MPEANONIOKEHUs, COOUpaTh YCTAaHOBKY U3
MPEeJI0KEHHOTO 000PYAOBAHHUS, 3aMUCHIBATh XO/1 ONbITA U (POPMYITMPOBATH BHIBOBL;
BBITOJIHATH NPSMbIE U3MEPEHUsSI PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUJIbl U
TEMIEPATYpPbl C UCMOJIb30BAaHUEM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 3aMUCHIBATH
NOKa3aHUs IPUOOPOB C YUETOM 3aJ]aHHOI a0COMIOTHOM MOTrPEeNIHOCTH U3MEPEHUH;
IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PM3MUECKOH BEIMUYUHBI OT JPYrou c
HCIIOJIb30BaHUEM MPSAMBIX U3MEpPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYIIETOCS
TeNa OT BPEMEHM JIBUKEHUS TeEJla, CHIIBI TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH TeN ¥ HE3aBUCHUMOCTH CWJIBI TPEHHS OT IUIOIIAaN
CONPUKOCHOBEHHMSI TEJI, CHJIbl YIPYTOCTH OT YJUIMHEHMS MPYXKHUHBI, BBITAIKUBAOLIEH
CWIBI OT OOBEMa MOTrpyKEHHOM 4YacTHM Tela M OT IUIOTHOCTH JKUIKOCTH, €&



HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT TJIYOMHBI, Ha KOTOPYIO TOTPYXKEHO Telo,
YCIOBUH IJaBaHMs TeJ, YCIOBHHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM y4eOHOrO MCCIEeNOBaHUSA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHus, cienys IMpeUIoKEeHHOMY IUIaHy, (PUKCHPOBaTh pEe3yJbTAaThl MOJy4YECHHON
3aBHCUMOCTH (DU3MYECKMX BEIUYMH B BHUJE MPEIJIOKECHHBIX TaOMUIl M TpaduKoB,
JIeN1aTh BBIBOJIBI IO PE3YJIbTaTaM UCCIIEJOBAHUS;

NPOBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3MUECKMX BEIMYMH (TUIOTHOCTH BEIIECTBA
KHUJIKOCTM UM TBEPIOro Tejla, CWIa TPEHHUsI CKOJIbXKEHHUs, [aBJIEHUE BO3yXa,
BBITQJIKMBAIOIAsl CHJIA, JEHCTBYIOLIass Ha MOTPYXEHHOE B JKUAKOCTH TEJO,
KO3(QULMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHW3MOB), CIenysl NPEeAsIoKEHHON
MHCTPYKILIMU: TIPU BBIOJHEHUH U3MEPEHHUN COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
U BBIYUCIIATH 3HAYEHNE UCKOMOW BEIMYMHBI;

coOyoaTh TpaBWJa TEXHUKH O€30MacHOCTH MpH pabore ¢ J1abopaToOpHBIM
000pyI0BaHUEM;

yKa3bplBaTh MPUHLUIBI JCHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOLIAIOIINECS COCY/Ibl, OAPOMETP, pbluar, NOJBMXKHBIN U
HETIOABIDKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTH;

XapakTepu3oBaTh MPUHLUIBI JAEHCTBUS H3YYEHHBIX MPHUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOHl Ha UX ONUCaHusA (B TOM YHMCIE: MOAIIMIIHUKH, YCTPOHCTBO
BOJIONIPOBO/A, THUAPABIMYECKUIM Mpecc, MaHOMETpP, BBICOTOMEp, MOPILIHEBOM Hacoc,
apeoMeTp), UCHONb3ys 3HAHUSA O CBOMCTBAX (PU3MUECKUX SIBICHUH M HEOOXOaUMBIE
¢du3nveckre 3aKOHBI 1 3aKOHOMEPHOCTH;

IOPUBOAUTH TpPHUMEPHl (HAXOAUTh MHGOPMALMIO O MPUMEPax) MNPaKTUYECKOTIOo
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B IIOBCEJAHEBHOW XM3HM A obOecredeHus
0e30macHOCTH NIpU OOpalleHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COOJIOAEHUS HOPM SKOJIOTUYECKOTO TIOBEACHUS B
OKpYKarollei cpee;

OCYILECTBIIATh OTOOp HMCTOYHUKOB HMH(popManuu B MHTepHETE B COOTBETCTBUU C
3aJJaHHBIM TIOMCKOBBIM 3aIIPOCOM, HAa OCHOBE MMEIOLIUXCS 3HAaHUM U MMyTEM CpaBHEHUS
Pa3IMYHBIX NCTOYHUKOB BBIIEISATH HH(POPMAIIHIO, KOTOPAs SBISETCS MPOTUBOPEUNBOIMA
WJIA MOXET OBITh HEJJOCTOBEPHOM;

UCTIOJIF30BaTh MIPH BBITIOJTHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJSIPHYIO JIUTEPATYPY
(GU3NIECKOTO CO/epKaHUs, CIPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIAJeTh MpHUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HMHGOpMAIMM U3
OJHOU 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHBIE M YCTHBIE COOOIIEHUsI HAa OCHOBE 2—3
HCTOYHUKOB MH(popMamu (rU3n4ecKoro copepikaHus, B TOM YHCIIE MyOINYHO JIeNaTh
KpaTKhe COOOIIEHUs O Pe3ysibTaTax MPOEKTOB WM YU4eOHBIX MCCIEIOBAHUMN, IPU 3TOM
IPaMOTHO HCIIOJIb30BaTh HW3YYEHHBI TMOHATUHHBIA ammapar Kypca (QU3UKH,
COIIPOBO’K/JATh BBICTYIIJICHHE NIPE3CHTAIUEH;

IIPY BBITIOJIHEHUH YYEOHBIX MPOEKTOB M MCCIIEAOBAHHIA pacrpeneNiaTh 00sS3aHHOCTH B
TpyIIIe B COOTBETCTBUH C MTOCTABICHHBIMHU 3a7[adaMH, CIICJUTh 32 BHITIOJHEHUEM TIaHA
NecTBUM, aJeKBaTHO OIIGHWBAaTh COOCTBEHHBIN BKJIAJ B JAEATENBHOCTb TIPYIIIHI,
BBICTPaNBaTh KOMMYHHKATHBHOE B3aWMOJICHCTBHE, YIUTHIBast MHEHHE OKPYKAIOIIHX.

K xoHny oOyuenust B 8 Kjacce npeaMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh y O0YUAIOIIUXCSI YMEHUI:

UCIIOJIB30BaTh IMOHATHUSA: Macca U pa3Mepbl MOJEKYI, TEIIOBOEC IBUKEHHE aTOMOB U
MOJIEKYJI, arperatHbleé COCTOSIHMS BELIECTBA, KPHUCTAIIIMUECKHE M aMop(dHBIEe Tela,
HACBIIICHHBI U HEHACBIIEHHBIN 1ap, BIAXKHOCTh BO3yXa, TEMIIEPATypa, BHYTPECHHSISA
DHEPIHUsl, TEILUIOBOM JBUIATEllb, HIEMEHTAPHBIN IEKTPUUECKUN 3apsill, JJIEKTPUUECKOE



10JIe, MPOBOAHUKU U JUAIEKTPUKH, MOCTOSIHHBINA AJIEKTPUYECKUH TOK, MarHUTHOE
1oJIe;

pa3iauuaTth SIBIEHUA (TEIJIOBOE paCIIMpPEHUE U CXKaTHE, TEIUIoNepenada, TEMIoBOe
paBHOBECHE, CMAauMBaHME, KalWUIIPHBIC SBJICHMs, HCIApEHUE, KOHJIECHCALWs,
IUIaBJICHHE,  KpUcTaum3auus  (OTBEpACBaHME),  KUICHHE,  TeIulonepeada
(TEerIoNpPOBOJHOCTb, KOHBEKLIMSA, W3IYyYEHUE), DJICKTPU3ALUs Tel, B3aUMOACHUCTBHE
3aps0B, ACUCTBHS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aUMOJIECHCTBHE
MarHuToB, JACUCTBHE MAarHUTHOIO IOJI HA NPOBOJHHUK C TOKOM, JJIEKTPOMAarHWUTHAas
UHAYKLMS) TI0 ONMCAHUI0O HUX XapaKTepHbIX CBOWMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PM3MUECKUX SIBICHUI B OKPY)KAIOILIEM MHpE, B
TOM 4uciae (U3NYECKHE SBJICHUS B MPHPOJE: TOBEPXHOCTHOE HATSDKEHUE U
KallWJUIApHBIE SIBICHHUS B IPUPOAC, KpPUCTAUIBI B mpupone, usinydenue ConHua,
3aMep3aHue BOAOEMOB, MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHEra,
JJIEKTPUUYECKUE SIBIEHUS B aTMocepe, 9UIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE Toyie 3eMid, Jpeld MOIIOCOB, pOJIb MAarHUTHOTO TOJS JUIS KU3HH Ha
3emiie, MOJISIPHOE CHUSIHME, IIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3aJauy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

OIKCBIBATh U3YYEHHBIE CBOMCTBA TeNl U (PU3UUECKUE SBICHUS, UCHIONIb3Ys (HU3NUYECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS OSHEPrusi, KOJIMYECTBO TEIUIOTHI, YJelbHas
TEIUNIOEMKOCTb ~ BEILECTBA, YAEIbHAs TEIUIOTAa IUIABJIECHUS, YyJEJIbHAs TEIUIoTa
napooOpa3oBaHus, ylelbHas TEIUIOTa CrOpaHMs TOIUIMBA, KO3()(HULIMEHT MOJE3HOrOo
JEHCTBUS TEIUIOBOM MAllMHBI, OTHOCUTEIbHAS BIAXXHOCTh BO3/yXa, 3JIEKTPUUECKUN
3apsj, Ccujaa TOKA, ODIIEKTPUYECKOE HAIPSDKEHHUE, CONPOTUBIEHUE IPOBOJHUKA,
YII€IbHOE COIIPOTHUBIICHHE BELIECTBA, pa0d0Ta U MOILIHOCTb 3JIEKTPUYECKOIO TOKA), IPH
ONKCAaHUM MPABUIBHO TPAKTOBATh (DU3UYECKHHA CMBICH HCHOJIB3YEMbIX BEJIWYMH,
0003HaueHHS ¥ eIUHUIBI (PU3NIECKUX BEIWYHH, HAXOAUTh (HYOPMYJIBI, CBSA3BIBAIOIINE
JAaHHYIO (U3UYECKYI0 BEJIUYMHY C JPYITMMU BEIMYMHAMHU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapakTepu3oBaTh CBOMCTBAa Tel, (PU3MUYECKHE SBJIEHUS U NPOLECCHl, HCMIOIb3Ys
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KMHETUUECKON TEOPUM CTPOEHMS BEIIECTBA,
INPUHLIMIT CYNEPHO3UIMHU TMoyied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsga, 3akoH OMa s ydacTka nenu, 3akoH J[xoynsa—JleHna, 3akoH COXpaHEHHs
SHEpPruM, MpPU 3TOM JaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3alHMCBIBATh €ro
MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSACHATh (PU3MUECKHE MPOILIECCHl M CBOICTBA TEJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyaluin MIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
NPUYMHHO-CJIEICTBEHHbIE CBS3M, CTPOUTh OOBSICHEHHWE U3 |—2 JIOTMYECKUX LIaroB ¢
ornopoi Ha 1—-2 u3y4eHHbIX CBOMCTBA (DU3HUECKUX SBIECHUHN, PU3NUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemate pacuéTHble 3adauyd B 2-3 JEWUCTBUSA, HCIOJIBb3YsS 3aKOHBI U (QOPMYJIBL,
CBs3bIBaOIIME (U3MUECKHE BEJIWYMHBI: HAa OCHOBE aHalM3a YCJIOBHS 3a7auyd
3alMChIBaTh KPATKOE YCJIIOBHE, BBIABIATH HENOCTATOK JAHHBIX JJIS PELICHUS 3aJauH,
BbIOMpaTh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl €€ pellleHus, IPOBOAUTH PacuEThl U
CpaBHUBATh MOJIyUeHHOE 3HaUeHNe (PU3NYECKON BETMUHUHBI C U3BECTHBIMU JAaHHBIMU;
pacro3HaBaTh MpOOJIEMbI, KOTOpPhIE MOKHO pPEIIUTh MpPU TMOMOIIU (PUINYECKUX
METOJIOB,  MCIOJIb3ysd  ONHCAaHWE  MCCIENOBaHUS,  BBIICIATH  MPOBEPSIEMOE
IIPEIIIOJIOKEHNE, OLIEHUBATh IPAaBUWJIBHOCTh IOPSAKA IPOBEIAEHHS MCCIEAO0BAaHUSA,
JIeJIaTh BBIBOJIBI;



MPOBOJIUTH ONBITHI MO HAOIIOACHNUIO (PU3MUYECKUX SBICHUN WIN (PU3NYECKHX CBOUCTB
Tesl (KalWUISIPHBIE SIBJICHMs, 3aBUCHUMOCTb JIaBJIEHUS BO3AyXa OT €ro o0béMa,
TEMIIEPATYPbI, CKOPOCTH MPOLIECCAa OCTHIBAHUS U HarPEBAHUS NPU U3IyYEHUU OT LIBETA
U3Iydaoume (Iomiomaronie) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI OT
TEMIEPATYpbl JKUIAKOCTM U IUIOIIAAUM €€ IIOBEpXHOCTH, DJEKTpHU3alus Tel U
B3aUMO/JICIICTBHE 3JIEKTPUUECKUX 3apsAJ0B, B3aMMOJAEHUCTBHE MOCTOSHHBIX MarHUTOB,
BU3YalIM3alisl MArHUTHBIX 110JIEH MOCTOSIHHBIX MarHUTOB, I€UCTBUS MAarHUTHOTO MOJIS
Ha IPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHUTA, CBOMCTBA 3JIEKTPOJBUTATEIs
NOCTOSIHHOTO TOKa): (hopMynupoBaTh THpoBepsieMble MPEANOJIOKEeHHUs, cOoOUupaTh
YCTAHOBKY M3 IPEUIOKEHHOI'O0  00OpyJOBaHMs, OIUCBHIBaTh XOJA OIBITa U
(GbopMyITUPOBATH BBIBOJIBI;

BBINOJIHATh NPsIMbIE U3MEPEHUs TEMIIEPATyphbl, OTHOCUTEIBLHON BJIAXXKHOCTH BO3/1YyXa,
CHJIBl TOKa, HANpsDKEHUS C HUCIOJIb30BAHMEM AHAJIOIOBBIX INPHOOPOB U JATYMKOB
¢u3MUeCKUX BEIMYUH, CPAaBHUBATh pPE3YyJIbTAaThl H3MEPEHHH C Y4ETOM 3aJaHHOM
abCOJIIOTHON MOTPENIHOCTH;

IIPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKOH BEIMUYUHBI OT JPYrou C
HCIIOJIb30BaHUEM IPSIMBIX U3MEpPEHUH (3aBUCUMOCTb CONPOTHUBIIEHUS IPOBOJHUKA OT
€ro JJIMHBI, IJIOLaM MOMEePEYHOro CEeUYEHUs! M YAEIbHOI'O CONPOTUBIICHUS BEIIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UIYLIET0 Yepe3 MPOBOJHUK, OT HANPSKEHUS Ha POBOJIHUKE,
UCCIICIOBAaHUE IOCIIEI0BATEIbHOIO U MapaJljIeIbHOTO COEJUHEHUH MPOBOJHHUKOB):
IUIAHUPOBATh UCCIIEJOBaHUE, COOMpPATh YCTAaHOBKY U BBINOJHATH W3MEPEHUS, CIenys
IPEJIOKEHHOMY IUIaHy, (PMKCUPOBAaTh Pe3yibTaThl MOJYYEHHOM 3aBUCHUMOCTH B BHJIE
TaOIHI U TPaQHKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHMUS;

IPOBOJUTh KOCBEHHbIE WM3MEPEHUs (U3NUECKUX BEIMUYUH (yIelbHas TeII0EMKOCTh
BEIIIECTBA, COMPOTUBIICHUE MIPOBOJIHUKA, pab0oTa U MOLIHOCTh JEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh U3MEPEHMs, coOUpaTh AKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIys
IPEJI0KEHHON MHCTPYKLMH, U BBIYUCIISITh 3HAUEHUE BEJTMUNHBL;

coOnroAaTh TMpaBuja TEXHUKHM 0O€30MacHOCTH Mpu  padoTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapakTepu3oBaTh MPUHLUIBI JEHCTBUS HW3YYEHHBIX MNPUOOPOB M TEXHUYECKHX
YCTPOMCTB € OMOpPOH HAa MX OIMHUCAHUSA (B TOM YHCIIE: CHCTEMa OTOIUICHHUS JOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMIIepMETpP, BOJBTMETP, CUETUYHMK AIIEKTPUUYECKOU
SHEPIUHU, HIIEKTPOOCBETUTEIbHbIE NPUOOPHI, HAarpeBaTeNbHbIE AJIEKTPOIPUOOPHI
(mpuMepbl), 3JIEKTPUYECKHE NPEJOXPAHUTENH, DJIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
IOCTOSIHHOTO TOKAa), MWCHOJb3ys 3HAaHUS O CBOMCTBaX (pU3MYECKUX SBJICHUH U
HeoOXxouMble (PU3HUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTbIE TEXHUUYECKHE YCTPOIHCTBA M H3MEPUTENIbHBIE NPUOOPHI IO
cXeMaM M CXEMaTHYHBIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEpPMOC, ICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHEIO CTOpaHHUs, JIEKTPOCKOI, PEocTaT), COCTaBIATh
CXEMBI 2JIEKTPUYECKUX LIETEH C MOCIEeI0BAaTENbHBIM U MApaJJIEIbHBIM COSAMHEHUEM
3JIEMEHTOB, pa3iinyasl yCIOBHbIE 0003HAUEHUS DJIEMEHTOB IEKTPUUECKUX LIETIEH;
OPUBOANUTH TPHUMEPHl (HAXOAUTH MHGOPMAIMIO O MpPHUMEpax) MPaKTUYECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEJAHEBHOM >KM3HHM JUIsl OoOecreyeHus
0€30MacCHOCTH MpH OOpalleHud ¢ [pubopaMM M TEXHUYECKMMHU YCTPOHCTBAMH,
COXpaHEHMsI 3JI0pOBbSI M COONIOJEHUS HOPM HKOJIOTUYECKOTO TIIOBEICHUS B
OKpYKarolleu cpee;

OCYILIECTBIISATh MOMCK HH(pOpManuu (U3NYecKoro cojepxanus B HHTepHeTe, Ha
OCHOBE MMEIOIIMXCS 3HAHUW M TYTEM CpaBHEHHUS [OMOJHUTEIbHBIX HCTOYHUKOB
BBIJICJIATE MH(QOPMALIMIO, KOTOpas SBISETCS TNPOTUBOPEUYMBOM HIM MOXKET OBITh
HEJIOCTOBEPHOM;



UCTIOJIb30BATh MPH BBINOJIHEHUH YYEOHBIX 33aJJaHUN HAyYHO--TIOMYJISIPHYIO JIUTEPATypy
¢du3nyeckoro coaep)kaHUs, CIIPaBOYHBIC MaTepHalbl, pecypchl cetn VHTepHer,
BJIAJCTh MPHUEMaMU KOHCIEKTHPOBAHMSA TEKCTa, MpeoOpa3oBaHUs HH(GOpMAIMH U3
OJTHOH 3HaKOBOM CHUCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHbIE NHCHMEHHBIE M KpaTKUE YCTHBIE COOOLIeHHs, 0000mas
UHPOPMALIUIO U3 HECKOJIBKUX HMCTOYHHUKOB (DPU3UYECKOTO COAEPIKAaHUS, B TOM YHUCIIE
NyOJMYHO  TIPENCTABIATH  PE3yAbTaThl  NPOEKTHOW WM  MCCIIE0BATEILCKON
JeSITEILHOCTH, MPH 3TOM TPAMOTHO HCIIOJIB30BaTh M3YUCHHBIN MOHSATHUIHBIN ammapar
Kypca (DU3UKH, COMPOBOXKIATH BRICTYILICHHE IIPE3CHTAIINEH;

OpY BBIOJHEHUHM YYEOHBIX MPOEKTOB W HCCICIOBAHUN (PU3UUECKUX MPOIECCOB
pacripenenats 00s3aHHOCTH B TPYIIE B COOTBETCTBUH C IOCTABICHHBIMH 33JauaMH,
CIIEINTh 32 BBINOJIHEHHEM IUIaHA JEWCTBHH M KOPPEKTUPOBATH €ro, a/JeKBaTHO
OLICHMBATh  COOCTBEHHBIM BKJIaA B  JIEATENBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHUKAaTHBHOE B3aMO/ICHCTBUE, TIPOSBIISISI TOTOBHOCTH pa3pemarb KOH(IUKTHL

K kxonny oOyueHus B 9 kJjacce mpeiMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHU:

UCIIOJIB30BaTh IIOHATHS: CUCTEMa OTCYE€Ta, MaTepUaJbHAs TOYKa, TPACKTOPHSI,
OTHOCHUTEJIBHOCTh MEXaHHUYECKOTO JBMKEHUS, nedopmanus (ynpyras, miiacTudeckas),
TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U IEpPErpy3Ku, LEHTP
TSDKECTH, a0COJIOTHO TBEPIOE TEJO, HEHTP TSHKECTH TBEPAOTO Tela, pPaBHOBECHE,
MEXaHUYeCKWe KolebdaHWsi W  BOJHBL, 3BYK, HHOPa3ByK U  yIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, LIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JAIbHO30PKOCTh, CHEKTPhl HCIyCKaHWS W ToOrjiolleHus, anbpa-, O6era- U ramma-
W3JIy4E€HMS, U30TOIIBI, SJCPHAst DJHEPIeTHUKA;

pa3iuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHE, CBOOOIHOE Ma/IeHHe TeJ, pABHOMEPHOE
JBWKEHHE 110 OKPYKHOCTH, B3aUMOJEHWCTBUE TEJ, PEAaKTHBHOE JIBU)KCHMUE,
KosiebaTeNbHOE JBM)KEHHE (3aTyXalollue W BBIHYXJIEHHbIE KOJeOaHMs), PE30HAHC,
BOJIHOBOE JBWKEHHUE, OTpPaXKCHUE 3BYKa, NPSIMOJMHEWHOE pacCIpOCTPAHECHHUE,
OTPa)KEHUE U NPEIOMIIEHUE CBETA, IIOJHOE BHYTPEHHEE OTPaKCHUE CBETA, PA3JIOKECHUE
0enoro cBera B CIEKTP M CJIOXEHHE CIEKTPaJbHbIX I[BETOB, AMCIIEPCHS CBETa,
€CTEeCTBEHHAsl paJIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHUATOrO CHEKTpa M3Iy4EHUs)
II0 ONHMCAHUIO MX XapaKTEpPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOLIUX
JaHHOE (pr3nUecKoe SIBIEHUE;

pacro3HaBaTh IPOSBICHUE U3YUYEHHBIX (U3NYECKUX SIBJICHUN B OKpY)KarolleM mMupe (B
TOM 4Hcie (U3NUECKUe SBIICHUS B MPUPOJIE: MPUIMBBI U OTJIUBBI, IBH)KEHUE IUIAHET
ConHeuHOU CHCTEMBI, PEAKTUBHOE JIBUKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEMCMUYECKHME BOJHBI, ILYHaMH, 3XO, I[BE€Ta Tell,
ONTUYECKHE  SBJICHUS B  MpUpPOJAE, OUOJOrMYecKoe  JEeWCTBHE  BHJIUMOTO,
yIbTPa(HOIETOBOTO M PEHTICHOBCKOTO HW3JIYYCHHM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
(GOH, KOCMHUYECKHE JIy4d, pPaJUOAKTUBHOE W3JIy4eHHE NPUPOAHBIX MHUHEPAJIOB,
JeiiCTBUE paiiOaKTUBHBIX M3IYyYEHUI Ha OpraHU3M 4eJoBeKa), IpU 3TOM MEPEBOINUTH
MPAKTUYECKYIO 33/1auy B Y4eOHYIO, BBIIEISATH CYIIECTBEHHBbIC CBOWCTBA (MIPU3HAKHU)
(bu3NYECKUX SIBICHUM;

OIKCHIBATh U3YUYEHHBIE CBOMCTBA Tel U (pU3HUECKUE SBJICHUS, UCIOJB3Ys (PU3NYECKHE
BEJIMYMHBI (CpPeIHssE U MTHOBEHHAs CKOPOCTh Tella MPHU HEPAaBHOMEPHOM ABMKCHUU,
YCKOpEHHE, MepeMEIIEeHNe, yTh, YIJIOBas CKOPOCTb, CHJIa TPEHUS, CHJIA YIPYIOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOIO MaJieHHs], BEC Tela, UMITYJIbC Teja, UMITYJIbC
CWJIBI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHLIMAIbHASI SHEPTUS Tela, MOJHATOTO
HaJl TOBEPXHOCTBIO 3EMJIM, IOTEHIIMATIbHAS SHEPIUs CXKATOM MPYKUHBI, KHHETUYECKASI



SHEprus, MOJHAas MEXaHWYecKas SHEpPrus, MepuojJ W YacToTa KojeOaHu#, IinHa
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA, CKOPOCTb CBETA, IOKA3aTellb MPEIOMIICHUS
Cpezbl), IPU ONUCAHWM TMPABHIBHO TPAKTOBAaTh (DU3MYECKHH CMBICT HCIOIb3yEeMBIX
BEJIMYMH, OOO3HAYEHUS M €IUHHUIBI (PU3MYECKHX BEJIMYMH, HaXOIuTb (HOpMYIIbI,
CBSI3BIBAIOIME JAHHYIO (U3MYECKYIO BEIMYHHY C APYTUMH BEIWYMHAMH, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYUH;

XapaKTepU30BaTh CBOIMCTBA Tell, PU3UUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXPaHEHMsI SHEPruM, 3aKOH BCEMHUPHOIO TANOTEHUS, HPUHLMII CYNEPIO3ULUU CHI,
NPUHIUI OTHOCUTENBHOCTHU [ anuiesi, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBl OTPaKE€HHMsI M MPEJIOMIIEHUS CBETa, 3aKOHbl COXPAHEHUs 3apsiioBOrO U
MaccoBOI'O YHMCEJ TMpU SJAEPHBIX pPEAaKIUsIX, IpPU 3TOM JaBaThb CJIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHHE;

OOBSICHATH (PU3MYECKHE TMPOLECCH M CBOWCTBA TeN, B TOM YHCIE M B KOHTEKCTE
CUTyallUldi  NPAaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIBIATH  NPUYHMHHO--
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX I11aroB ¢ ONOPOil Ha 2—
3 u3ydYeHHBIX CBOWCTBA (HU3UYECKUX SBICHHWH, (PUIUYECKUX 3aKOHOB WM
3aKOHOMEpPHOCTEH;

pemarh pacu€THbIE 3a/1a4M (OIHUPAIOLIMECS HA CUCTEMY U3 2—3 ypaBHEHUM), UCIIONb3Ys
3aKOHBI U (POPMYJIBI, CBSI3bIBAaIONINE (DU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHAIHM3a
yCIOBMS 3a/laud 3alUChlBaTh KpaTKOe YCJIOBHE, BBIABIATH HEIOCTAIOIIME WIH
M30BITOYHBIE JTaHHBIC, BEIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIEC IS PEIICHHS,
OPOBOJIUTH PAacy€Thl M OLICHWBAaTh PEATUCTUYHOCTh IOJIYYEHHOTO 3HAYEHUs
(U3UYECKON BEJIMYUHBIL;

pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXKHO pEUIMTh IMPU HNOMOIIM (DU3HUYECKHX
METO/I0B,  MCIIONb3ys  ONMCAaHUE  HUCCIEAOBAaHMs,  BBIACNIATH  IPOBEpseMOe
NPENOI0KEeHNE, OICHWBAaTh NPABMWIIBHOCTh MOPSAKA IPOBEACHUS HCCIECIOBAHMUSA,
JieNlaTh BBIBOJIbl, HHTEPIIPETUPOBAThH PE3yIbTaThl HAOIIOACHUN U OIBITOB;

MIPOBOJUTH OMBITHI IO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NIECKUX CBOWCTB
Ten (M3ydyeHue BToporo 3akoHa HblOTOHA, 3aKOHAa COXpaHEHMsI SHEPTuu, 3aBUCUMOCTD
nepuoJia KojebaHuil NpyXKMHHOTO MasTHUKA OT MacChl rpy3a U sKECTKOCTH MPY>KUHBI U
HE3aBUCHMOCTb OT aMILTUTY/Ibl MaJIbIX KOJIEOAHUMH, MPSMOIMHENHOE pacpOCTpaHEHUE
CBETa, pPa3jiokeHHe OeJIoro cBeTa B CHEKTpP, U3y4eHHE CBOMCTB H300pakeHUs B
IUIOCKOM 3€pKaje M CBONCTB H300pakeHHMsl IpeAMeTra B coOuparouiel JuH3e,
HaOJI0IeHNE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB HW3IYYEHHUs): CaMOCTOSTEIbHO
coOuparh yCTaHOBKY U3 N30BITOYHOIO0 HabOpa 000py0BaHMsI, OITUCHIBATh X0/ OIBITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

NPOBOJIUTHh TP HEOOXOAMMOCTH CEpPHI0 NPSMBIX HM3MEPEHHH, OMpeaessisi CpeaHee
3Hau€HUE H3MepsieMOoN BeNMUYUHBl ((POKYCHOE pacCTOSIHHME COOMparolie JUH3bI),
000CHOBBIBaThH BHIOOP criocoba nu3mepeHus (I3MEpUTEIHLHOTO MPUO0pa);

IIPOBOJMTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYMH C HCIOJIb30BAaHUEM
OpSIMBIX HM3MEPEHHH (3aBHCUMOCTh IIyTH OT BPEMEHU IIPH PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Mepuojia KojleOaHUd MaTeMaTHdecKoro
MasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH yTJla OTPaKEHHUS CBETa OT yrja MaJeHUs U
yIiia MpenoMIIeHHUs OT yIJia MajeHus1): IUIAHUPOBAaTh MCCIEOBAHUE, CAMOCTOSATEIBHO
coOuparh yCTaHOBKY, (DUKCHpOBAaThb pE3yJbTaTbl IOJYYEHHOH 3aBHUCHUMOCTH
¢u3nUecKux BEIWYMH B BHJIE TAOMUI] U rpaduKoB, AeiaTh BBIBOJABI MO Pe3ylbTaTaM
UCCJIEJIOBAHMUS,

IPOBOJIUTh KOCBEHHBIE H3MEpEHHUs (U3UUYECKUX BEIUYMH (CpelHss CKOpOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHHE CBOOOTHOIO MaJleHHs,
KECTKOCTh TPYKUHBI, KOXPPUIUEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTa u



MOIIHOCTb, YacTOTa M TMepHoj KojeOaHHi MaTeMaTH4eCKOro W MPYKUHHOTO
MasTHUKOB, ONTHYECKass Cuja coOMparomed JIMH3bI, PaTuOAKTUBHBIA  (POH):
IUIAHUPOBAaTh U3MEPEHUs, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY U BBIIOJHATH
U3MEpEeHus, clenys NPeasIoKeHHON MHCTPYKIMM, BBIYMCIATh 3HAaYEHHUE BEJIUYMHBI U
AQHIN3UPOBATh IIOJYyYEHHBIE pe3yJlbTaTbl € Y4YE€TOM 3aJaHHOW IOIPEHIHOCTH
HU3MEPEHHUI;

coOyoaTh TpaBWJa TEXHUKH O€30MacHOCTH MpH paboTe ¢ J1abopaTOpHBIM
00opyI0BaHNEM;

pa3nn4yaTth OCHOBHBIE NPHU3HAKM H3YYEHHBIX (DM3MYECKHX MOJENeH: MaTepuanbHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOUYEYHBI MCTOYHMK CBETA, JIyd, TOHKAas JIMH3a,
IUTaHeTapHasi MOJIeNIb aTOMA, HYKJIOHHAs MOJIeJIb aTOMHOTI'O 51/1pa;

XapakTepu30BaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHUYECKHX
YCTPOMCTB C OIOPOI Ha UX ONUCAHUS (B TOM YHUCIIE: CIIUJIOMETP, AATUYMKHU 10JIOKEHHUS,
pacCTOsHUS U YCKOPEHMS], PaKeTa, 3X0JI0T, OUKH, IIEPUCKOII, (poToarnnapaT, ONTHIECKHE
CBETOBO/Ibl, CIIEKTPOCKOI, JO03UMETp, Kamepa BuiibcoHa), ucronb3ysd 3HaHUSA O
CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOXOIUMbIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NMPUOOPOB M TEXHOJIOTMYECKUX IPOLECCOB MPHU PEIIEHUU Yy4eOHO--
NPAaKTUYECKHUX 3ajlay, ONTUYECKHUE CXEMbI JJIS OCTPOCHUS M300paXKeHUN B IJIOCKOM
3epKajie ¥ coOuparoIei JInH3e;

IOPUBOAUTH TpPHUMEPBl (HAXOAUTh MHGOPMALMIO O MPUMEPax) MHPAKTUYECKOTIO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEJIHEBHOW XM3HM A obOecredeHus
0€30MacHOCTH NIpU OOpalleHUH ¢ HpUOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHMsI 3/I0pOBbsI M COONIOAEHUS HOPM HKOJIOTUYECKOTO IIOBEACHUS B
OKpYKaroIleH Cpese;

OCYILIECTBIIATh MOMCK HH(pOpManuu (¢uzndyeckoro coaepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYsl TOMCKOBBIM 3ampoc, HAaXOJUTh IIYTH OIpeAeiIeHUs
JIOCTOBEPHOCTH TIOJNYUeHHOW WH(GOPMAIIMM HAa OCHOBE WMEIONIUXCS 3HAaHUN W
JIOTIOJTHUTEIBHBIX UCTOYHUKOB;

MCIIOJIb30BAaTh MPH BBINOJIHEHUH YUEOHBIX 3a/1aHUN HAYYHO--TIONYJISIPHYIO JIUTEPATYPY
(Gu3NYECKOro CcoJepKaHus, CIPAaBOYHbIE MaTepuaybl, pecypchl cetu HHTepHer,
BJIaJeTh MpHUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHPOpMaLUU U3
OJIHOM 3HAKOBOM CUCTEMBI B JIPYTyIO;

CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE M YCTHBIE COOOILIEHHUS HAa OCHOBE MH(POpPMAaLUU
U3 HECKOJbKHUX HCTOYHMKOB (DU3MUECKOrO COJAEp)KaHUS, MYyOJUYHO IMPEICTaBIATh
pe3ysbTaThl MPOEKTHOM MM UCCIEI0BAaTEIbCKON JIEATENbHOCTH, IPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIN MOHATUHHBIA ammapar H3y4aeMmoro paszgena (U3NKd U
COIIPOBOKIATh BBICTYIUIEHHE Mpe3eHTaled ¢ Y4€ToM OCOOEHHOCTEeH ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIH METO/I MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
99 JIBroKeHre 1 B3aUMOICHCTBUE YaCTHII 9 1 bubnmoreka [JOK
' BellleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONIIA BettecTRa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bubmuorexa [JOK
31 Mexanrieckoe ABHOKeHHE 3 https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [JOK
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https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuna. Brager orn 14 2 https://m.edso0.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubnuorexa [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlaprerite xuAKocTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOC(epHOe AaBIeHHC 0 https://m.edso0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
>1 Paboa # MomHOCT 3 1 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 HpocTsie MexaHH3MEI > . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexattireckas oHeprits 4 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12
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8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgean 1. TensioBbIe IBJICHUSA
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BeLLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
51 DNIEKTpUUYECKHE 3apsibl. 3apsyKEHHbIE Tela 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marmutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 UIEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOAICHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHMCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI paCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [JOK
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bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3znen S. KBanToBbIC SIBJICHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHue cBeTa arToMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27
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