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COAEPXKXAHHUE YYEBHOI'O IPE/IMETA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEro Mupa.

@®usuka — Hayka o mnpupone. fABneHus npupoabl. PU3HYECKHUE SBICHUA:
MEXaHUYECKHUE, TEMIOBbIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbL. M3MmepeHue @usnmueckux BeauuuH. Puznyeckue
npudopsl. [lorpemnocts n3mepenuii. MexxayHapoHasi CHCTEMa €IMHULL.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4alT MPUPOLY.
EcTecTBEHHO-HAYUYHBIM METOJl TMO3HAHUA: HAOJIIOJEHHE, MOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT 110 MTPOBEPKE TUIOTE3, OOBSICHEHUE
HabmogaeMoro apiieHus. Onucanne GU3NUecKux sBJICHUN ¢ TOMOUIbIO MOJIEIEH.

JlemoHcTpanum.

1. MexaHu4ecKkue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE
SIBJICHHUSI.

2. dusnueckue MpuOOPHI U MPOIeaypa MPSIMBIX U3MEPEHUI aHAJIOTOBBIM U
U (GPOBBIM PUOOPOM.

JlaGopaTopHbie padoThI M ONBITHI.

1. Omnpenenenne MEeHbI ISTCHUS IITKAIbl U3MEPHUTEILHOTO TIPHOOpa.

2. H3mepenrne paccTOSTHUH.

3. N3mepenne 00bEMa JKUIIKOCTU U TBEPAOTO TENa.

4. Omnpenenenue pa3MepoB MaJIbIX TEJl.

5. N3mepenne Temneparypbl IPU MOMOIIH JKUJIKOCTHOTO TEPMOMETpPA U

JIaTYUKA TEMIIEPATYPHI.

6. [IpoBeaeHre wuccienoBaHUs 1O TPOBEPKE THUIOTE3bl: JaIbHOCTD
noJiéTa IMIapyKa, MyIMIEHHOTO TOPU30HTAIBHO, TeM OOJIbIle, YeM OOJIbIe BHICOTA
IyCKa.

Paznean 2. IlepBoHayasibHbIEe CBEJCHUS 0 CTPOEHUM BellleCTBA.

Ctpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmbIThI,
JIOKa3bIBAIOIIME TUCKPETHOE CTPOCHUE BELECTBA.

JBrkenne yacTul BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YACTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmomelicTBue YacTuil
BEILIECTBA: IIPUTSLKEHNUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(kpucTammyeckux) Tesl. B3anMocCBsA3b MEXJy CBOMCTBaMHM BELIECTB B Pa3HBIX
arperaTHBIX COCTOSIHHMSIX M MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJbI.



JlemoHcTpanum.

1. HaGmronenne OpOyHOBCKOTO JIBHIKEHHS.

2. Habmonenne nuddysum.

3. Habmionenue — sBieHui,  OOBACHAIOIIUXCS  NPUTSKEHUEM  HWIU
OTTaJIKUBAHUEM YaCTHUI] BEIIECTBA.

JlaGopaTopHbie paGoThI U ONBITHI.

1. Ouenka JguamMerpa aromMa METOJOM PsAIOB (C  HCIIOJIB30BAaHUEM
dboTtorpaduii).

2. OnbIThl IO HAOJIIOJICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OnbITbl 1O OOHAPYKEHUIO ACUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

Pa3nea 3. /IBukeHHe U B3aUMOJAEHCTBHE TeJl.

Mexanunyeckoe nBWKEHUE. PaBHOMEpPHOE U HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpeliHsAsI CKOPOCTh MPH HEPAaBHOMEPHOM JBUKEHUH. Pacuér mytu u
BPEMEHH JIBUKCHHUSL.

SlBnenne nHepuuM. 3aKOH HMHEpUMHM. B3auMOAEHCTBHE TeJI KAK IPUYMHA
W3MEHEHHsSI CKOPOCTH JBWXXEHUs Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0BEMa BelecTna.

Cumita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. M3mepenune cuiibl ¢ MOMOIIBI AUHAMOMETpA. SIBIEHUE TIATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux miaHerax. Bec tena. Hesecomocts. CrioxkeHue
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuia TpeHUsl.
TpeHne CKOJIbKEHU U TPEHUE MOKOsA. TpeHue B MPUPOJIE U TEXHUKE.

JlemoHcTpanum.

Hab6nrogenne MexaHnuecKoro JIBUKEHUS TeNa.

N3mepenre CKOpOoCTH MPSAMOJIMHEUHOTO JBUKEHUS.
HabGnronenue siBjeHUST MHEPIIHH.

HabGnrogenue n3MeHeHust CKOpOCTH MPY B3aUMOJICUCTBUM TEll.
CpaBHEHHE Macc MO B3aUMOJIEVCTBHUIO TEL.

CnoxeHue CHJl, HaIllPaBJICHHBIX IO OJTHOM MPSMOM.

JlaGopaTopHbie padoThI M ONBITHI.

1. Omnpenenenne CKOPOCTH PAaBHOMEPHOIO JBHKEHUS (IIApUKa B JKHIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

o0k wnE

2. OrmpeneneHue CpeaHENl CKOPOCTH CKOJIBKEHUS OpycKa WM IIapuKa I10
HAKJIOHHOU IUIOCKOCTH.

3. OrmpeneneHue MIOTHOCTH TBEPAOTO Tea.

4. OmnbIThl, NEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSHKEHHUS (AedopMarium)
IIPY>KUHBI OT IPUWIOKEHHOW CHJIBI.



5. OmbITHI, AEMOHCTPHPYIOIIHAE 3aBUCUMOCTD CHJIBI TPCHHS CKOJIBKCHHS OT
BEca TeJa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBIIIEHUSI U YBEJIUYCHUS J1aBlieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatypbl. llepenaua naBieHus
TBEPBIMU TEJIAMU, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUSl KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
Bo3aAymHOM oOonouku 3emid. OnbiTr Toppuuennu. M3mepenune armocdepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEepPHOTO TaBJICHHUS.

JelicTBue KUAKOCTHA U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

JlemoHcTpanum.
3aBUCUMOCTH JAABJICHUA ra3a OT TeMIEePaTyphl.

[lepenaya naBiaeHUs )KUJIKOCTBIO U TA30M.
CooOmaroruecs CoCy/bl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

ok wbhPE

6. 3aBHCHMOCTbH BBITAJIKMBAIOIICH CHIIBI OT 00BEMA MOTPYKEHHON YacTh
TeJa U MJIOTHOCTHU KUIKOCTH.

7. PaBEeHCTBO BBITAJIKUBAIONICH CUIIBI BECY BHITECHEHHOM KHIKOCTH.

8. VYcioBue miuaBaHMs TeIl: IUIABAHKE WIIA MOTPYKEHUE TET B 3aBUCUMOCTH
OT COOTHOIIICHHS TNIOTHOCTEH TeNla U JKUIKOCTH.

JlaGopaTopHbie padoThI M ONBITHI.

1. UccnenoBanue 3aBUCMMOCTH Beca TeJia B BOJIe OT 00bEMa MOTPYKEHHOH B
JKUJIKOCTh YaCTH TeJa.

2. OmpeneneHve  BBITAJKUBAIOMICH  CHJIBI, JICMCTBYIOIIEM Ha  TeJo,
IIOIPYKEHHOE B JKUIKOCTD.

3. TlpoBepka HE3aBUCUMOCTH BBITAIKWBAIONICH CHUIIBI, JEHCTBYIONIEH Ha
TEJIO B )KUJKOCTH, OT MacCCHhl TeJa.

4, OnbIThl, JEMOHCTPUPYIOIIUME 3aBUCHUMOCTH BBITAJIKMBAIOIICH CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B )KUIKOCTh YacCTH
Teja U OT INIOTHOCTH KUJIKOCTH.

5. KoHcTpyupoBanue apeomerpa WIM KOHCTPYUPOBAHHME JIOAKU U
OIIPEIEIIEHUE €€ IPYy30HOABEMHOCTH.



Paspnen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanuueckast padota. MOIIHOCTb.

[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio
paBHOBecHsl pbluara. [IpumeHeHHMe IpaBWiIa paBHOBECHsI pbluara K OJIOKY.
«3omotoe mpaBuio» MexaHuku. KIIJ[ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass »Heprus. KuHeTnyeckas M NOTEHUWAJIbHAs JHEPTUS.
[TpeBpaleHre 0JHOTO BUIa MEXAaHUUECKOW SHEPIUU B Ipyroi. 3aKOH COXpAHEHUs
HHEPrUH B MEXAHUKE.

JlemoHcTpanum.
1. [Tpumepsl TPOCTHIX MEXAHU3MOB.
JlaGopaTopHbie padOThI M ONBITHI.
1. Omnpenenenve paboTbl CUIIBI TPEHUS IMPU PABHOMEPHOM JBUKECHHUU
T€Ja MO FOPU30HTAIBbHON IOBEPXHOCTH.
2. HccenmenoBanne ycioBHil paBHOBECHS pblyara.
3. N3mepenne KII/] HakJIOHHOM IIJIOCKOCTH.
4. N3ydeHne 3aK0Ha COXPAHECHHSI MEXaHUYECKOW DHEPTUU.
8 KIIACC

Pa3znen 6. TensioBble siBJeHUS.

OCHOBHBIEC TIOJIOKEHHUSI MOJIEKYJISIPHO--KHHETUYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJd. OMNbIThI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOW TEOPUH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucramnueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPIABIX TEJI HA OCHOBE IIOJIOKEHUM MOJEKYJISPHO--KUHETUYECKOW TEOPHH.
CmaurBaHU€ M KanWUISIPHBIE sSIBICHUS. TenIoBoe paclIuUpeHUe 1 CKaTHe.

Temneparypa. CBsizb TemIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
gactull. BuyTtpeHHsisi sHeprusi. CnocoObl W3MEHEHMs] BHYTPEHHEW DHEpruu:
Terionepeaaya " COBEpIIIECHUE paboThI. Bunpr TerIonepeaaumn:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUCHHE.

KomanyectBo TemnoThl. YIenbHas TEIIOEMKOCTL BellecTBa. 1e€IIO00OMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHUE TemjaoBoro OanaHca. IlmaBiaenue w
OTBEP/ICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpazoBanue u konaeHcamus. Mcmapenme. Kumenwe. YnaenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYpPhl KHUIIEHHUS OT aTMOC(HEpHOTro
JTaBIICHHSI.

BrnaxHocTh BO31yXa.



OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHHUSL.
[TpuHiuner padotel TemnoBbix asurareneil KIIJ[ TtemmoBoro nBurarens.
TennoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEBI.
3aKOH COXPAHEHMS U MPEBPAILEHUS YHEPTUHU B TEIJIOBBIX IIPOLIECCAX.
JleMoHCTpanuu.
HaGnronenrie OpoyHOBCKOTO IBUKEHUS.
Hab6mronenune nuddysun.
Habmtoienue siBineHnii cMauMBaHMsl U KalWJUIAPHBIX SIBJICHUM.
HabiroieHue TenaoBoro paciiupeHust Tedl.
5. M3MeHeHue naBiieHUs ras3a MpU U3MEHEHUM 0O0bEMa M HArpeBaHUM WU
OXJIQXKICHUU.

HowhE

6. [IpaBuia u3MepeHUs TEMIIEPATyPHI.

7. Buppl Teronepenaym.

8. OxyaxJeHue Mpu COBEPIIEHUN PabOTHI.

9. Harpesanue mipu coBepiieHUU pabOTHI BHEITHUMH CHJIAMHU.

10.CpaBHeHme TEMIOEMKOCTEHN pa3IMYHbBIX BEIIECTB.

11.HabmroneHue KumneHusl.

12.HabnroaeHue mocTOsSTHCTBA TEMITEpaTyphl MPH TUIABICHUH.

13.Moieny TEeIIOBBIX ABUTATENIEN.

JlaGopaTopHbie padoThI M ONBITHI.

1. OnbIThl 10 OOHAPYKEHUIO JEHUCTBUS CUJI MOJICKYJISIPHOTO HPUTSIAKEHUS.

2. OmnbITHI IO BBIPAIIMBAHUIO KPUCTAIIIIOB MIOBAPEHHOM COJIM WJIM caxapa.

3. OnbITHl 10 HAOMIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEU H
TBEPIBIX TEIL.

4. OnpeneneHue NaBJICHUS BO3Ayxa B Oa/UIOHE MIMPUIIA.

5. OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH aBJICHUS] BO3JyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

6. IlpoBepka rumoTe3bl TMHEHHON 3aBUCHMOCTH JUTMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUECKOM TPyOKe OT TeMIEPaTyphl.

7. HaOmroneHwe wu3MEHEHUs BHYTPEHHEW OHEpPruuM Tella B pe3yjbTare
Terionepeaayu U paboThl BHEITHUX CHJI.

8. HccnenoBanue siBIEHUS TEIIOOOMEHA TMPH CMEIIMBAHUHM XOJOJHOW H
ropstYeN BOJIBL.

9. Ompenenenve KOJIMYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJOH  Mpu
TEIJI000MEHE C HArPEThIM METATUYECKUM HUITUHAPOM.

10. Onpenenenue yneabHON TEIUIOEMKOCTH BEILIECTBA.

11. VccnepoBanue npoiecca uCrapeHusl.

12. Onpenenenre OTHOCUTENBHOM BIaXXHOCTH BO3/yXa.

13. Onpenenenvie yAenabHON TEMIIOTHI TUIABJICHUS JIb/A.



Paznen 7. JaekTpudyeckue 1 MAarHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa siekTpuueckux 3apsiaoB. BzaumoneiicTBue
3apspKeHHBIX  Tenl. 3akoH KymoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJT OT BEJTUYUHBI 3aPsI0B U PACCTOSHUS MEXKITY TEJIaMH ).

OnekTpudeckoe mnoje. Hanpspk€HHOCTH asnekTpuueckoro mofs. [lpuHiun
CYIIEPIIO3ULIUN 3IEKTPUUECKUX MOJIEH (Ha KAUECTBEHHOM YPOBHE).

Hocutenu sneKTpuyYecKux 3apsioB. DJIEMEHTAPHBIA JJIEKTPUUECKUM 3apsijl.
Ctpoenue aroma. IIpOBONHMKM W  JMRJICKTPUKUA. 3aKOH  COXPaHECHUS
ANEKTPUUYECKOTO 3apsia.

DJIEKTPUYECKU TOK. YCJOBHUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DIIEKTPUYECKOrO0 TOKa (TEMJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U Ta3ax.

Onektpuueckas uenb. Cuima  TokKa.  DJIEKTPUYECKOE  HAIpSKEHHUE.
ConpoTuBieHHE MPOBOJHKKA. Y AEIBHOE COMPOTHUBIICHHE BellecTBa. 3akoH Oma
o ydactka nend. llocnegoBarenbHoe W mapajuieibHOE — COCIMHEHUE
MPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJeKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHa.
DnexkTpudecKre ey U MOTPEOUTENH ISKTPUIECKo sHepruu B O0bITy. KopoTkoe
3aMBbIKaHUE.

[TocTossHHbIe ~ MarHuThl.  B3aumopelcTBHE  MOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarHuTHOE 1ojie 3eMJIM U €ro 3HAUYCHUE IS )KU3HU Ha 3eMIle.
Oneir  Opcrega. MarauTHoe TMoJ€  3JIEKTPUYECKOro Toka. IIpuMeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJI HA MPOBOJHUK C TOKOM.
DJIEKTPOJABUTATENb TOCTOSHHOTO TOKa. M CHoyib30BaHWE 3JIEKTPOABUTATENIEN B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCHIOPTE.

Omneitel @apajnesd. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIIeKTporeHeparop. Cnoco0b1 MOJTYYEHUS AIEKTPUYECKOU SHEPIHUHU.
DJIEKTPOCTAHIIUN HAa BO3OOHOBIISIEMBIX UCTOUHUKAX YHEPTUH.

JleMoHCTpanuu.

DJeKTpU3aLus TeJl.

JIBa poa 3JIEKTPUUYECKHUX 3apsiIOB U B3aUMOJCHCTBHE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEVCTBUE IEKTPOCKOTA.

DJIeKTpOCTaTUYECKAst MHAYKITHS.

3aKOH COXPAHEHUSI JICKTPUUECKUX 3aPsJI0B.

[IpoBOAHUKY U TUDIICKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUIECKOTO ITOJIS.

HcTouHMKH TOCTOSIHHOTO TOKA.

JlencTBUs SIEKTPUUECKOTO TOKA.

©WooOoNOk~wbdhPE



10.2OneKkTpruYecKuii TOK B KUIKOCTH.

11.T"a30Bblii pa3psia.

12.VI3MepeHne CUitbl TOKa aMIIEpMETPOM.

13.M3MepeHne 2IeKTPUIECKOTO HAIIPSHKEHUS BOJIBTMETPOM.

14.PeocTaT 1 Mara3uH CONPOTUBICHU.

15.B3anmoieiicTBrE MOCTOSIHHBIX MAarHUTOB.

16.MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUS TOJIOCOB MarHUTA.

17.MonenupoBaHle MarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB.

18.0mbIT DpcTena.

19.MarauTHoe€ 1moJie Toka. DJIEKTPOMAarHur.

20. [leficTBHEe MarHUTHOTO TIOJIST HA TIPOBOJHUK C TOKOM.

21.971eKTpOoABUTATENH MIOCTOSTHHOTO TOKA.

22.UccnenoBaHue SIBJICHUS AJIEKTPOMArHUTHON UHIYKIIUH.

23.0nbiTeI Dapases.

24.3aBUCHUMOCTh HAIpaBJICHUS HWHIYKIIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HHKHOBEHHUSI.

25.25eKTporeHepaTop MOCTOSHHOTO TOKA.

JlaGopaTopHbie padoThI M ONBITHI.

1. OnmpITel TO HAOMIOACHHUIO DIEKTPU3AIMHM Tel WHAYKIMEH U 1pu
COTMIPUKOCHOBEHUH.

2. WccnemoBaHue IeWCTBHUSI DJIEKTPUYECKOTO IO HA TIPOBOJHUKH M
JTUDJICKTPUKH.

3. COopka u nmpoBepKa pabOThI IEKTPUIECKOM €U MOCTOSHHOTO TOKA.

4. V3mepeHue v peryIrupoBaHUE CUJIBI TOKA.

5. M3mepenue u peryJupoBaHUe HANPSKEHUS.

6. HWccnenoBaHue 3aBUCUMOCTH CHJIBI TOKa, WIYIIETO 4Ye€pe3 pPe3UucTop, OT
COTPOTHUBJICHUS PE3UCTOPA U HATIPSDKCHUS Ha PE3UCTOPE.

7. OnbIThI, JEMOHCTPUPYIOLINE 3aBHCUMOCTb AIEKTPUYECKOTO
COTNPOTUBJICHUSI MPOBOJHUKA OT €ro JJIMHBI, IJIOIMIAJAN MOTEPEYHOr0 CEYEHUS U
Marepuara.

8. IlpoBepka mpaBuiia CIIOXKEHUS HAIMPSHKEHUM TIpU  IMOCIEI0BATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

9. TlpoBepka mpaBwiia JUIsl CHJIBI TOKa TPH TMApaUICIbHOM COCIMHCHHH
PE3UCTOPOB.

10. Onpenenenrie paboThI AIEKTPUUECKOTO TOKA, UAYILErO YEPe3 PEIUCTOP.

11. Onpenenenrie  MOIIHOCTUA 3JEKTPUYECKOIO TOKA, BBIAEIAEMOM Ha
pe3ucTope.

12. UccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JIAMIIOYKY, OT
HaIpsHKEHUs Ha HEll.



13. Onpenenenne KI1J] narpeBarens.

14. ViccnenoBaHue MarHUTHOTO B3aUMOJICHCTBUS IOCTOSIHHBIX MAarHUTOB.

15.3yyeHne MarHMTHOrO TMOJSi TOCTOSHHBIX MarHUTOB TMPHU  UX
OOBEMHEHUH U Pa3/IeIICHUN.

16. UccnenoBanue ACMCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHUJIBI  B3aUMOJICHCTBUS
KaTYIIIKU C TOKOM U MarHuTa OT CUJIbI TOKAa M HAIlPaBJICHUS TOKA B KaTYIIIKE.

18. 3yuenue neiCTBUS MATHUTHOTO TOJI Ha TPOBOJIHUK C TOKOM.

19. KonctpyupoBanue U uzydeHue padoThl A1EKTPOIBUTATENS.

20. Uzmepenue KIIJI anexkTpoBUraTeIbHOM YCTAaHOBKH.

21.OnBITBI TIO WCCIICTOBAHUIO SIBJICHHUS DJICKTPOMArHUTHOW WHIYKIIHH:
UCCIIEIOBAaHUE U3MEHEHUM 3HAUCHUS U HAIMPABJICHUS! MHIYKIIMOHHOTO TOKA.

9 KIIACC

Pasznen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe nBwxkeHME. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrxeHne. HepaBHoMepHOe npsMonauHeHoe nBrxeHue. CpeaHsass 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKEHUM.

VYckopenue. PaBHOyckopeHHOe TMpsiMOiIMHEHOe nBrkeHue. (CBoOomHOE
naaenue. OnwiTel ['anues.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepumon m yactora oOpalleHus.
JIunenHas u yrioBast CKOpOCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

IIepseiit 3ak0oH HproTona. Bropon 3axkon HeroTrona. Tpetuii 3akon HeroToHa.
[IpyHIMN CyNIeprIO3UIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cumia TpeHUs: cuiia TPEHUS CKOJIbKEHHUS, ChJla
TPEHUS TTOKOSI, APYTUE BUJIBI TPEHUSL.

Cuna TsHKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. Y CKOPEHHE CBOOOIHOTO
naneHus. JBuwkenue mianer Bokpyr Comuima. IlepBasg xkocMmuyeckasi CKOPOCTb.
HesecoMocTe 1 neperpysku.

PaBHOBecue maTepuanbHON TOUKH. AOCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusl. MOMEHT cuiibl. L[eHTp TsixecTH.

Nmmynbe Tena. M3mMeHeHne ummyibea. MITynbe cuiibl. 3aKOH COXPAaHEHHMS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHnnanbHast SHEPrHs Tena, MOJHATOro Hajl
IIOBEPXHOCTHIO 3eMiin. [loTeHnManbHas sHeprus cxxaTton npyxxunsl. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKON 3HEPIHH. 3aKOH COXPAHEHHUS] MEXaHHYECKOU
SHEPIUH.



JlemoHcTpanum.

1. HabnroneHne MeEXaHHYECKOro ABMKEHUS TeJlda OTHOCUTEIBHO Pa3HBIX Tell
OTCYETA.

2. CpaBHeHUE MyTed M TPACKTOPUU JBHIKEHUSI OJIHOTO M TOTO K€ Tena
OTHOCHUTEJIBLHO Pa3HbIX TeJl OTCUETa.

3. H3mepeHune CKOpOCTH U yCKOPEHUS MPIMOIMHEWHOTO IBUXKEHUSI.

4. HccnenoBaHHe MPU3HAKOB PABHOYCKOPEHHOT'O JIBMKEHHUSI.

5. HabOmroneHnue nBUKEHUS Teja MO OKPY>KHOCTH.

6. HaOmonenne MeXaHUYECKUX SIBIICHUW, TMPOUCXOISAIIMX B CHCTEME
orcuéra «Tenexxka» Tmpu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KCHHUH
OTHOCUTEIBHO KaOMHETa (PUBUKHU.

7. 3aBUCHUMOCTb YCKOPEHHMS TeJa OT MAacChl Tejla U JEHCTBYIOLIEH Ha HEro
CHJIBI.

8. HabOmroneHue paBeHCTBA CUJI IPU B3aUMOJICHCTBUM TeE.

9. M3meHeHwne Beca Tena MPH YCKOPEHHOM JIBUKEHUH.

10. Ilepenaya umirynbca mpu B3aUMOJICHCTBUU TEII.

11. [IpeoOpa3oBaHus S3HEPTUU PU B3aUMOACHCTBUU TEN.

12. CoxpaHeHue UMIYJIbCa ITPU HEYIIPYTOM B3aHMOICHCTBHH.

13. CoxpaHeHue UMIyJbca Mpu abCOMIOTHO YIIPYTOM B3aUMO/ICHCTBUU.

14. HaGnrofieHre peakTUBHOTO JIBUYKEHUS.

15. CoxpaHeHrEe MEXaHUYECKOW SHEPTUU MPU CBOOOTHOM Ia/ICHUU.

16. CoxpaHeHue MEXaHUYECKOW OHHEPruM TpHU JBWIKEHUU Tella TOJ
JIEVUCTBUEM ITPYKUHBI.

JlaGopaTopHbie padoThI M ONBITHI.

1. KoncTtpyupoBaHue TpakTa JUisl pa3roHa W JaJbHEHMILEro paBHOMEPHOIO
JBIDKEHUS MTAPUKA WA TEIICHKKH.

2. OmnpeneneHue CpeaHEN CKOPOCTU CKOJIBKEHUS OpyCKa WIN JIBHKCHHUS
IIapyKa Mo HaKJIOHHOW TIOCKOCTH.

3. OmnpeneneHue YCKOpEHHUs Tela NPHU PABHOYCKOPEHHOM JBUKEHUHU IIO
HAaKJIOHHOM IJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH MYTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JIBMOKCHUHU O3 HavallbHOW CKOPOCTH.

5. IlpoBepka THUIIOTE3bl: €CIM MPH PABHOYCKOPEHHOM JBIKEHHU 0e€3
HAaYaJIbHOM CKOpPOCTH TMYTH OTHOCSTCS KaK psAJl HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHH OJMHAKOBBI.

6. UccnemoBaHme 3aBUCHMOCTH CHJIBI TpPEHHUS CKOJBXKEHHS OT CHJIbI
HOPMAJIBHOTO JaBJICHHUS.

7. Omnpenenenue ko> OUIMEHTA TPEHUS CKOTBKCHUS.

8. OmnpeneneHue XECTKOCTH NPY>KUHBI.



9. Ompenenenue pabOTHl CUIIBI TPEHHUS MPU PABHOMEPHOM IBMKCHHM Tella
10 TOPU3OHTAILHOM MOBEPXHOCTH.

10. Onpenenenne pa®OTBl CHJIBI  YOPYTOCTH TIpU TMOABEME TIpy3a C
UCTIOJIb30BAHUEM HETOJIBUKHOTO U MOJIBUKHOTO OJIOKOB.

11. VI3yueHne 3aKOHA COXPAHEHUS DHEPTUU.

Pa3nen 9. Mexannuyeckue KoJie0aHusl M BOJIHBIL.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4acToTa, aMIUIUTyAa. MaremMaTu4ecKuil U NpyKUHHbIM MasATHUKU. [IpeBpamnieHue
DHEPTUU MIPU KOJIeOATEIHLHOM JIBHKCHHH.

3aryxatomue  koneOaHus.  BwiHyxnenHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoOJHBL. (CBOWCTBA MEXaHWUYECKUMX BOJH. I[IpomonbHble U
MonepeyHblie BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacHpOCTPAHECHUSI.
MexaHnuecKkue BOJHBI B TBEPJOM TEJE, CEICMUYECKUE BOTHBI.

3ByK. I'poMKOCTh 3Byka U BblcOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
yIIBTPa3BYK.

JlemoHcTpanum.

1. HaOmrogenue koyieOaHui Tea IIOA JEWCTBUEM CHIIBI TSIKECTH U CHIIBI
YIOPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnrogenue BRIHYXAEHHBIX KOJI€OaHU U PE30HaHCa.
PacnipocTpanenue npo10bHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).
Hab6nronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHUI pE30HAHC.

JlaGopaTopHbie padoThI M ONBITHI.

1. OmnpeneneHue YacTOThl U TepuoAa KoJieOaHUM MaTeMaTHYeCKOTro
MasiTHUKA.
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2. OmnpeneneHue 4acTOTHI U MEPUOIA KOJICOAHUN IPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH NEPHOJIa KOJIeOaHUN MOJBEIIEHHOTO K HUTH
rpy3a OT IJIUHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTH MEpUO/Ia KOJIeOaHUM MPYKUHHOTO MasgTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHMOCTH Teproja KoJieOaHU Tpy3a, MOJABEIIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OnbITbI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh TNEpHoJa  KoJeOaHHit
MPYKUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.

7. W3mepeHue ycKopeHHs! CBOOOIHOTO MaIeHUSI.

Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.



ONeKTpOMarHuTHOE  ToJie.  DJeKTpOMarHuTHble  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana »JeKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.

DIneKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

JlemoHcTpanum.

1. CaoiicTBa 3J€KTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

JlaGopaTopHbie padoThI M ONBITHI.

1. W3ydyeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C MOMOUIbIO MOOUIIBHOTO
tenedoHa.

Paszgea 11. CBeToBbIe SIBJICHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOoH IperomieHuss cBera. llomHoe BHyTpeHHee
OTpaxkxeHWe cBeTa. lcnonb30BaHUME TOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOAAX.

Jlunza. Xom gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MHUKpPOCKOIIa M Tejeckona. ['Ja3 kak onTuYeckas cucrema. biau3opykocTh U
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J(ucniepcus cBeTa.

JlemoHcTpanum.

[IpssMosMHEHOE PACIPOCTPAHEHHUE CBETA.

OTtpakeHue cBeTa.

[Tomy4yenune n300pakeHU# B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaax.
IIpenomiienue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XO0J ny4yer B pacCEeUBAIOLIEH JIMH3E.

[Toryuenue n300pakeHuii ¢ TOMOIIBIO JIUH3.

. [Ipunuun aeiictBus hoToanmnapara, MUKpOCKOIIA U TEJIECKOMA.
10.Moxens riasza.

11.Pa3noxkeHue 0e10ro CBETa B CIEKTP.

12.Tlonyuyenue 0enoro cBeTa Mpu CI0KEHUU CBETA Pa3HbBIX LIBETOB.
JlaGopaTopHbie paGoThI M ONBITHI.
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1. HccnemoBaHue 3aBUCUMOCTH yIila OTPAXEHUS CBETOBOTO JIyda OT yIJia
NaJICHUA.

2. W3yueHue xapakTepUCTHK N300paKeHUS MPEIMETa B TUIOCKOM 3€pKaie.

3. HccrnenoBanue 3aBUCMMOCTH yIJia MPEJIOMIICHUS! CBETOBOTO Jy4a OT yrja
NaJIeHUs] Ha TPAHHIIEe «BO3TyX—CTEKIION.

4. Tlomydenue n300paxeHUI C MOMOIIbIO COOMPAIOIIEH JTUH3HI.

5. Omnpenenenue (HOKYCHOTO pacCTOSHUS M ONTHYECKON CUJIBI COOMparoen
JMH3BIL.

6. OmbIThI IO Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP.

7. OmpIThl MO0 BOCTIPHUATHIO I[BETA IPEIMETOB MpPU UX HAOIIOACHUU Yepe3
LIBETOBbIE (DPUIIBTPBI.

Pa3gen 12. KBaHTOBbBIE SIBJICHHUS.

Omnwitel Pesepdopna u mianerapHas mojenb atroma. Monens aroma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBaHTel. JInHevaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- 1 raMmma-u3iaydeHus. CTpoeHre aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespaiieHus. [lepuon nmonypacnaaa aTOMHBIX SA€ED.

SnepHble peaknuu. 3aKOHBI COXPaHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCET.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b Macchl M SHEpruM. Peakunu CUHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

SnepHas sHepreTuka. JleMCTBUS pPagMOAKTUBHBIX W3JIYYEHUW HAa KUBBIC
OpTraHU3MBlI.

JlemoHcTpanum.

CrekTpbl U3Ty4YEHUS U TTOTJIOIICHHUS.

CrekTpbl pa3IuyHbIX Ta30B.

CnekTp BoAopo/a.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

Peructpanus uzinydyeHus: IPUPOJHBIX MUHEPAIOB U MPOIYKTOB.
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JlaGopaTopHbie padoThI M ONBITHI.

1. HaGmrongeHue CIUIONIHBIX M JIMHEWYATHIX CIIEKTPOB U3ITyUCHUS.

2. UccnenoBanne TPEKOB: U3MEPEHHE SHEPTrUU YACTUIBI 10 TOPMO3HOMY
nytu (1o ¢potorpadusim).

3. M3mepenue paaroakTUBHOTO (OHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYTb.
[ToBTOpHUTENHEHO-00001AIOIINI MOTYIb TIPEIHA3HAYEH AJISi CUCTEMATU3aluU
U 000OmIeHMsI  MPEIMETHOTO  COAEpX aHUs M ONbITa  JIESATEIbHOCTH,



MPUOOPETEHHOTO TIPU M3YUYCHUH BCETO Kypca (PU3HMKH, a TAKXKEe IS MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »J3K3aMEHy MO (usuke g oO0ydaronmxcs,
BBIOPABIINAX ATOT yUEOHBIHN MpeIMeET.

[Ipy “3ydeHUN JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pE3yJbTaTOB  oOydeHus, (GOpMHUpYETCsS
€CTECTBEHHOHAY4YHAass IPAMOTHOCTh: OCBOCHHME HAYYHBIX METOAOB HCCIICIOBAHUS
SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pu3myeckue
ABJICHUSI, NPUMEHSS T[OJy4YEHHBbIE 3HAHHWS, pelmaTrh 3aJadyd, B TOM YHCIE
Ka4ECTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBHO ACSATEIBHOCTHBIM XapaKTep JaHHOTO pas3jielia pealn3yeTcs
32 Ccu€T TOro, 4YTo OOy4YaroUIMecs BBIMOJHAIOT 3aJlaHus, B KOTOPBIX UM
IpeJIaraeTes:

HAa OCHOBE TIOJIYYCHHBIX 3HAHUI pacrno3HaBaTh M HAYYHO OOBSICHATH
(dbu3nyeckue SBICHUS B OKPYKAIOLIEH MPUPOJIC U MIOBCEAHEBHON KU3HU;

WCIIOJIb30BaTh HAYUHbIE METObI UCCIEAOBAHUS (PU3UUECKUX SBICHUN, B TOM
YHUCIIE I MPOBEPKHU TMIOTE3 U MOJTYUYECHUSI TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HaWOOJIEE BAXHBIX TOCTHXKCHHH COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMEDP, IPAKTUYECKOTO UCIIOIB30BaHNS PA3IMYHbBIX UCTOUYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUSI BCEX M3BECTHBIX BHUJIOB
SHEPTHUH.

IIJTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIbTATbBI

B pesynbrare nzyuenus GuU3MKU HA YPOBHE OCHOBHOTO 00IIEr0 0O0pa3oBaHUs
y obOyuarorerocss OyayT cpopMUpOBaHBI CIEAYIONINE JTMYHOCTHBIE PE3yJIbTaThl B
JaCTH:

1) naTpHMOTHYECKOr0 BOCIIMTAHUA:

- IPOSIBJICHHE WHTEpeca K HCTOPUU M COBPEMEHHOMY COCTOSIHHIO
POCCUICKON (PU3NYECKON HAYKHU;

- ICHHOCTHOE OTHOIIIEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpamaaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

-TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJEHUU OOIECTBEHHO
3HaYUMBIX U ITHYECKUX NPOOJIEM, CBA3AHHBIX C TMPAKTUYECKUM IPUMEHEHUEM
JTOCTHXKEHUH (pU3nKu;

- OCO3HAaHHUE BAXKHOCTH MOPAIbHO--3TUYECKUX MPUHLHUIOB B AESATEIHHOCTU
YYEHOT0;



3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

BOCITPUSITUE 3CTETUYECKHX KayecTB (PM3MUECKON HAayKH: €€ TapMOHUYHOIO
NOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

- OCO3HAaHHUE IIEHHOCTU (U3MUYECKOW HAYKM KaK MOIIHOTO WHCTPYMEHTa
IIO3HAHUS MHpPA, OCHOBBI DPa3BUTUS TEXHOJIOTMM, BAXHEWILIEW COCTaBIIIOLIEH
KYJIBTYPBI;

- pa3BUTHE HAY4YHOM I10003HATENLHOCTH, UHTEpECa K HCCIEA0BATENbCKOU
JEATEIIbHOCTH;

5) <¢opmupoBaHusi KYJbTYPbl 300POBbSI W 3MOLHMOHAJIBLHOIO
0J1aromoJIy4us:

- OCO3HaHHE LIEHHOCTH Oe30macHOro ooOpa3a >XH3HU B COBPEMEHHOM
TE€XHOJIOTMYECKOM MHpE, Ba)XXHOCTH IIpaBUJ OE30MACHOTO IOBEIEHUS Ha
TpPaHCIIOPTE, HA JOpOrax, C HJIEKTPUYECKUM U TEIUIOBBIM OOOpYIOBaHUEM B
JIOMAIIHUX yCIIOBUSX;

- chOpMUPOBAHHOCTh HaBblKa pe(dIeKCUHU, MpPU3HAHKWE CBOEro IpaBa Ha
OLIMOKY M TaKOT'O K€ MpaBa y APYroro YelaoBeKa;

6) Tpy10BOI0 BOCTIMTAHMS:

- AKTUBHOE y4YacTHE B PEIIEHWU MPaKTUYECKUX 3a1ad (B pamMKax CEMbH,
oOpa3zoBaTeIbLHON OpraHU3alliu, Topoja, Kpasi) TEXHOJOTMYECKONW U COIMAIbHOMN
HaIpaBJIEHHOCTH, TPEOYIOIIMX B TOM YUCIIE U PU3NYECKUX 3HAHMIA;

- UHTEpEC K MPAKTUYECKOMY U3yUEHUIO Mpodeccuii, CBA3aHHBIX ¢ (PUBHUKOM;

7) 3K0JIOrM4eCKOT0 BOCIIUTAHMSA

- OpUEHTAIUsl HA TPUMEHEHHE (PU3NYECKUX 3HAHWM U1 pelleHus 3a/1ad B
0o0JaCTH  OKpy’>Karomleil cpefpl, IUIAHUPOBAHUSA TMOCTYNKOB M OLEHKA UX
BO3MOYKHBIX MOCJIEICTBUM JIJIs1 OKPYXKAIOLIEH CPebl;

- OCO3HaHME TI00aTbHOIO XapaKTepa SKOJIOTHUECKUX MpoOJieM M MyTed ux
peLIeHus;

8) ajanTanuu K M3MEHAIIMMCH YCJIOBUAM COLMAIBHON U NMPUPOAHOI
cpeabl:

- MOTPEOHOCTh BO B3aUMOJECUCTBUM IPU BBIOJIHEHUH HWCCIEIOBAHUM U
MPOEKTOB (PU3NUYECKON HAMIPABICHHOCTH, OTKPBITOCTH OTBITY U 3HAHUSIM JPYTHX;

- IOBBIIIEHUE YPOBHSA CBOEHM KOMIIETEHTHOCTH YEpe3 NPAKTUYECKYIO
NesATEeIbHOCTD;

-MoTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
bopMyIMpOBaTh UIEH, TTOHATHS, TUTIOTE3BI O (PU3NIECKUX OOBEKTAX U SBICHUSX;

- OCO3HaHHE JAe(PUIIUTOB COOCTBEHHBIX 3HAHUW W KOMIIETCHTHOCTEH B
obnactu (HU3HKHY;



- INIAHUPOBAHUE CBOETO PAa3BHUTHS B NPHOOPETCHHH HOBBIX (PU3HUECKHUX
3HAHUI;

- CTPEMJICHUE AHAJIM3UPOBATh W  BBISBIATH B3aUMOCBSI3U  MPHUPO/IBI,
o0I111ecTBa U YKOHOMHUKH, B TOM YHCJI€ C UCII0JIb30BaHHEM (DU3NUECKUX 3HAHUM;

- OIICHKa CBOMX JCUCTBUM C YYETOM BIMSHHS Ha OKPYKAIOIIYIO Cpeny,
BO3MOKHBIX TJI00QJIBHEIX TTOCICACTBHI.

METANIPEAMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOSHHS TpOTrpaMMbl MO (PHU3MKE HA YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTNE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC IeHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAJIbHbIC  Y4COHBIC  JCHCTBHS,  PETYJISTHBHBIC
YHHBEPCAIbHBIC yUeOHBIC JICHCTBHSI.

Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

- BBISIBJISITh W XapaKTePU30BaTh CYIISCTBCHHBIC MPU3HAKA OOBEKTOB
(s1BNIEHUI );

- YCTAQHABIIMBATh CYIIECTBEHHBIA MpPU3HAK KIacCU(pUKAIIUU, OCHOBAHUS [IJIs
000011IeHNS U CPAaBHEHUS,;

- BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B pacCMaTpUBAEMbIX (aKTax,
JAHHBIX U HAOFOACHHAX, OTHOCSIINUXCS K (PHU3NIECKUM SIBIICHHSIM;

- BBISIBJISITh TIPUYMHHO-CJICICTBCHHBIC CBSI3M TIPH HW3YYCHUH (DU3UICCKUX
SBJICHMA M TIPOIIECCOB, JIE€NaTh BBIBOJBI C HCIOJIb30BAHUEM JICIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYCHHH, BBIIBUTATh THUIOTE3BI O  B3aMMOCBSI3SX
(bU3UYECKUX BEJIMYNH;

- CAMOCTOSITEIBHO BBIOMpATh COCOO pellieHUs] Y4eOHOU PU3nyecKor 3amauu
(cpaBHEHHME HECKOJILKMX BApHWaHTOB PEIICHHUS, BHIOOP Hambojee MOIXOJSIICTO C
y4E€TOM CaMOCTOSITEIIbHO BBIICICHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBarebCKue 1eCTBUA:

- KCTIOJIb30BATh BOMPOCHI KaK UCCIICIOBATEILCKHI HHCTPYMEHT TIO3HAHUS;

- MPOBOJMTH 0 CAMOCTOSATEIILHO COCTaBJICHHOMY IIIaHY OIIBIT, HECIOKHBIN
(U3UYSCKUI IKCIIEPUMEHT, HEOOJIBIIIOE UCCIE0BAHNE (PU3HUECCKOTO SIBICHUS;

- OLICHWBAaTh HAa TNPUMEHUMOCTh H  JIOCTOBEPHOCTh  HWH(MOpPMAIIHIO,
TIOJIYYCHHYIO B XOJI€ CCIICIOBAHUS UJTH KCIIEPUMEHTA;

- CAaMOCTOSITEIBHO (HOPMYIMPOBATH OOOOIIEHUSI M BBIBOJIBI IO Pe3yJIbTaTam
MPOBEEHHOT0 HAOIOICHUS, OTIbITA, UCCIICIOBAHUS;



- MPOTHO3WPOBATh  BO3MOXKHOE  JallbHEWIee  pa3BUTHE  (DU3NIECKUX
MPOIIECCOB, a TAKXKE BBIIBUTATH NPEANONOKEHUS 00 WX Pa3BUTUH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmanmeii:

- MPUMEHSTHh PA3JIMYHbIE METOJbl, HHCTPYMEHTBI U 3alpoChl MPU MOUCKE U
otOope HH(pOPMAITUU WU JAHHBIX C YIETOM MPEIIOKEHHON YueOHOU (pr3ndeckoit
3a/1aum;

- AHAJIU3UPOBATh, CUCTEMATU3UPOBATH M HHTEPIPETUPOBATH HHGOPMALIHIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;

- CAMOCTOSITEIbHO ~ BBIOMpaTh  ONTUMANbHYIO  (OpMYy  MpeACTaBICHUS
uHOpPMAITMU W WLIIOCTPUPOBATh pEIIaeMble 3aJa4ll HECIOKHBIMH CXEMaMH,
JyarpaMMamu, MHOM TpauKoil 1 UX KOMOMHAIUSIMU.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIe 1eHCTBUS:

-B Xojie OOCYXJIeHHs Y4YeOHOro marepuaia, pe3yJbTaTOB Ja00pPaTOPHBIX
paboT W TPOEKTOB 3a/JaBaTh BOIPOCHI IO CYIIECTBY OOCYKIA€MOW TEMBI W
BBICKA3bIBaTh WJICW, HAIlCJIEHHBIC Ha pEIICHWEe 33Jadyd W IOJJICpKaHUE
01arokeIaTeIbHOCTH OOIICHUS;

- COTIOCTABJISATh CBOU CYXICHUS C CY>KJICHUSMU JAPYTUX YYACTHUKOB JIMAJIOTa,
OOHapy>KUBaTh Pa3IMUME U CXOJCTBO MO3UITUI;

- BBIpaXaTh CBOIO TOYKY 3PCHHSI B YCTHBIX U MTMCbMEHHBIX TEKCTaX;

- MyOJIMYHO TIPEACTABIIATh PE3yJbTaThl BBHIMOJHEHHOTO (HPU3HUYECKOTO OIhITa
(9KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

- IOHUMATh U UCIIOJH30BATh MPEUMYIIECTBA KOMAaHIHOW M MHAUBUIYATHHOM
paboThI MPU PEIICHUH KOHKPETHOU (PU3nYeCcKoi poOIeMBbl;

- MPUHUMATH IIEJIM COBMECTHOM ESITEIIbHOCTH, OPTaHU30BBIBATH JICHCTBUS 110
e€ JOCTIKEHUIO: paCIpeAeisiTh POJH, OOCYXKIATh MPOIECChI M PE3yJIbTaThl
COBMECTHOM pabOThI, 000011IaTh MHEHUS HECKOIbKHX JIFOJICH;

- BBITIOJTHATH CBOIO YacTh PabOTHI, TOCTUTAsi KAYECTBEHHOTO pPe3yJibTara Io
CBOCMY HaNpaBJICHUIO M KOOPJIWHUPYS CBOM JEHCTBHS C JIPYTUMHU YJICHAMHU
KOMaH/IbI,

- OLICHMBATh KAaueCTBO CBOETO BKJaJa B OONIMH MPOAYKT MO KPUTEPHSM,
CaMOCTOATENFHO C(OPMYITMPOBAHHBIM YUYACTHUKAMH B3aHMOICHCTBHSI.

PerynsiTuBHBIC YHHBeEpcaJbHbIe YueOHbIe NeiCTBUSA

Camoopranusanus:
- BBISIBIISATH TIPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX, TPEOYIOITNX IS
perienusi GU3NIECKUX 3HAHWM;
- ODUEHTUPOBATHCS B PA3IUYHBIX  MOAXOJaX  TPHHATHUS  pElIeHUM
(MHIMBUAYATBHOE, IPUHSATHE PEIICHUS B TPYIINE, IPUHATHE PEIICHUA TPYIIION);



- CAMOCTOSITEIFHO COCTABJISATh AJTOPUTM PEIICHUs (PU3NYECKON 3a7a4ul WITH
IJlaHa MCCIEOBAaHUA C Y4YETOM HMEIOIIMXCS PECypcOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATH MPE/IJlaracMbl€ BApUAHTHI PEIICHUN;

- IeTIaTh BIOOP U OpaTh OTBETCTBEHHOCTH 32 PEILICHUE.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

- 1aBaTh aJICKBAaTHYIO OLICHKY CUTYyallMy U MpeJiaraTh riaH €€ NU3MEHEHUS,

- OOBACHATH  TPUYMHBI  JIOCTMIXKEHUSI  (HEIOCTHIXKEHMS)  pe3yJIbTaToOB
NeSTEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

- BHOCUTh KOPPEKTUBBI B JEATEILHOCTh (B TOM YHUCJIE B XOJ BBINOJIHEHUS
bu3nUecKkoro McciIeoBaHUsl WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBIINXCS CUTYyallui, yCTAHOBJIEHHBIX OIIUOOK, BO3HUKIIINX TPYAHOCTEH;

- OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSAM;

- CTaBUTh ce€0s HA MECTO JIPYroro YejoBeKa B X0 CIOpa WM JUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYroro;

- IpU3HaBaTh CBOE MPaBO HA OMIMOKY MpHU pelieHun (U3NIECKUX 3a7a4 Ui B
YTBEPKICHUSIX Ha HAYYHbIE TEMBI U TAKOE e MPaBo JPYroro.

INPEAMETHBIE PE3YJIBTATBI

K xonIy oOyuenus B 7 Kkjacce rpeaMeTHbIC pe3yIbTaThl HA 06a30BOM YPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

- UCTIOJIb30BATh MOHATHS: (PU3UYECKUE U XUMHUYECKUE SBJICHUS, HAOIIOICHUE,
DKCIIEPUMEHT, MOJIe]b, THUIMOTE3a, €IUHUIIBI (U3HMUECKUX BEIUYHH, aToM,
MOJIEKYJIa, arperaTHble COCTOSHHS BeliecTBa (TBEpHIOE, KUIKOE, Ta3000pa3Hoe),
MEXaHUYECKOe JIBIKCHHE (paBHOMEpPHOE, HEpPaBHOMEpPHOE, MPSIMOJIMHEHHOE),
TpaeKToOpHsi, paBHOAECHCTBYyIoIas cuia, nedopmanus (ymnpyras, IiacTUudeckas),
HEBECOMOCTh, COOOIIAIOIIUECS COCY/IbI;

- paznuuath sBieHus (Auddy3us, TETUIOBOE IBMKEHHWE YaCTHUIl BEIIECTBA,
PaBHOMEPHOE JBUKEHHE, HEPABHOMEPHOE JBUKEHHE, UHEPLINS, B3aUMOJICUCTBUE
TEJI, PAaBHOBECUE TBEPIBIX TEJ C 3aKPEIUIEHHOM OCBIO BpAIllCHUs, Ieperaya
JIaBJICHUS] TBEPABIMU TEJIaMH, KHAKOCTSAMH M rasaMu, aTMOC(epHOEe IaBlICHHE,
MJIaBaHUEe TeJ, NpeBpalleHrus MEXaHWYECKOM DHEPruu) IO OINUCAHUI0 HX
XapaKTepHbIX CBOWCTB M Ha OCHOBE OMbBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
bu3HYecKoe SBICHHCE,

- pacrio3HaBaTh  MPOSBJICHHE  U3YYEHHBIX  (PU3MYECKUX  SABJICHUM B
OKpYXalollleM MHUpE, B TOM 4Yuciie (U3UUECKUE SIBICHHUS B MPUPOJE: MPUMEPHI
JBUKEHHS C PA3JIMYHBIMUA CKOPOCTSIMH B KMBOM M HEXHBOU MPUPOJIE, NEUCTBUE
CWJIBl TPEHUS B TIPUPOJIC U TEXHUKE, BIUSIHUE aTMOCPEPHOTO JABJICHUS Ha >KUBOU
OpraHu3M, IJIJaBaHUE PbIO, phUard B TEJ€ YEJIOBEKA, MPU 3TOM MEPEBOAUTH



NPAaKTHUECKYI0 3a7adyy B y4eOHYI0, BBIACNATh CYIIECTBEHHBIE CBOWCTBA
(mpu3Haky) GU3HUECKUX SBICHMUIA;

- ONIUCHIBATh M3YYCHHBIE CBOMCTBA TeNl U (DU3MUECKHE SIBICHUS, HCIOIB3YS
busnueckue BenuuMHBI (Macca, 00BEM, IUJIOTHOCTh BEIIECTBA, BpPEMs, IIyTh,
CKOPOCTb, CPEIIHSSI CKOpPOCTh, CHJIa YIPYTrOCTH, CHUJIa TSKECTH, BEC Teja, Cuia
TpeHusl, JaBieHHe (TBEPAOTO Teia, >KUAKOCTH, Ta3a), BBHITAJIKUBAIONIAS CHIIA,
MeXaHU4ecKas pabdoTa, MOIIHOCTh, IJIEYO CHIIBI, MOMEHT CHJIbI, KO3(h(UIIMCHT
MOJIE3HOTO JIEUCTBUS MEXaHU3MOB, KHHETUYECKasl M OTEHIUANIbHAS SHEPTHs] ), IPU
ONMKMCAHUM MPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCIOJIb3YEMBIX BEJIMYUH,
uxX O0OO3HAUCHUS W E€IUHUIBI (U3UYECKUX BEIMYUH, HAXOJIUTh (HOPMYIIHI,
CBSI3BIBAIOIINE TAHHYIO (PU3MUECKYIO BEJIMUMHY C APYTUMHU BEIMYMHAMHU, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEH (PM3HUECKUX BETNINH;

- XapaKTepu30BaTh CBOWCTBA TeJ, (U3MYECKUE SBICHUS U IPOIECCHI,
UCIIOJIb3YsI TIPAaBWJIA CIIOXKEHHS CHJI (BJIOJIb OJTHOM TIpsiMoif), 3akoH ['yka, 3aKoH
[lackang, 3akoH ApxuMmena, MPaBWIO paBHOBECHS pblyara (OJ0Ka), «30J0TOE
MPaBUJIO» MEXAaHUKH, 3aKOH COXPAaHEHHUS MEXaHMYeCKOW SHEPTruu, MPH 3TOM
JlaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3allMCHIBATh €r0 MAaTEMaTHYECKOE
BBIPAKEHUE;

- O0BSICHATH (PU3MUYECKHE SBIICHUS, MPOIECCHI M CBOMCTBA TEJI, B TOM YHUCJE U
B KOHTEKCTE€ CHUTyalluii MPaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH
PUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTHYECKUX IIaroB
c ornopoit Ha 1-2 U3y4eHHBIX CBOMCTBA (PM3UUYECKUX SBJICHUM, PU3NUECKUX 3aKOHA
WA 3aKOHOMEPHOCTH;

- pemiaTh pacu€THbIe 3a/1a4u B 1—2 MEeHCTBUS, HCTIONB3YS 3aKOHBI 1 ()OPMYJIbI,
CBsI3BIBAIONIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a YCJOBHS 3a/ladyd
3alMChIBaTh KPATKOE YCIOBHE, MOACTABIATh (PU3NUECKIE BETMUUHBI B (DOPMYIIBI U
MIPOBOJIUTH PACUYETHI, HAXOIUTh CIPABOYHBIC JAHHBIC, HEOOXOAUMBIC JIJIsl PEIICHUS
3aJ1a4, OIEHUBATh PEATUCTUIHOCTD MOTYYCHHOU (PU3NYECKON BETUIHHBL;

- pacrio3HaBaTh MPOOJIEMBbI, KOTOpPHIE MOXHO pEIIUTh TPU TOMOIIU
(Gu3MYECKUX METOZOB, B OIMCAaHWUU WCCIEAOBAHUSA BBIJCIATH IPOBEPSIEMOE
NPEINoNoKeHne (TUNOTe3y), pa3indaTh W WHTEPIPETHUPOBATH IOTYYCHHBIN
pE3yNbTaT, HAXOIUTH OITMOKHU B XO/I€ OTIBITA, ICJIaTh BHIBOBI MO €T0 PE3yIbTaTaM;

- MPOBOJIUTH OTIBITHI TIO HAOJIOICHUIO (DU3UUECKUX SBICHUN WU (HU3UIECKUX
CBOMCTB Tenm: (HOpMynIHpOBaTh TNPOBEpsieMbIe MPEAINOJIOKEHUS, COOUpaTh
YCTAaHOBKY U3 TMPEIOKEHHOTO OO0OpYyIOBaHUS, 3alMChIBATH XOJ OIbITa U
(GbOopMyIHpPOBATH BHIBOIHI,

- BBITIOJTHSATH TIPSIMBIE U3MEPEHHS PACCTOSHUS, BPDEMEHHU, MACChI TeJia, 00BhEMa,
CWJIBl U TEMIIEpaTyphl C WCIIOJIH30BAHUEM AHAJIOTOBBIX M ITU(MPOBBIX MPUOOPOB,



3alMChIBaTh NMOKa3aHUsl MPUOOPOB C YUETOM 3aJaHHON aOCOTIOTHON MOTPEITHOCTH
U3MEPEHUN;

- IPOBOJAMTH HCCIEAOBAHUE 3aBUCHUMOCTH OJHOW (PU3MYECKON BEIMYUHBI OT
JPYTOM C MCTOJIb30BAHUEM MPAMBIX U3MEPEHUHN (3aBUCUMOCTU IyTH PAaBHOMEPHO
JBIDKYIIETOCS Tela OT BPEMEHM JIBMXKCHMS Teja, CUJIbI TPEHUS CKOJIBKEHUS OT
Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEN TeNl M HE3aBUCUMOCTHU CHIIBI TPEHUS
OT IUIOMIAJIM CONPHUKOCHOBEHUS TeJ, CHJIbI YIPYTOCTH OT YIJIMHEHUS MPY>KUHBI,
BBITAJIKMBAIONIEH CUJIBI OT 00BbEMA MOrpYyKEHHOM YacTH Tejla W OT IJIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU TeJa, OT TIyOMHBI, HA KOTOPYIO
HOTPYKEHO TEJO, YCIOBUMN IIaBaHUsI TEJ, YCIIOBUN paBHOBECHUS pbluara u OJOKOB),
y4acTBOBAaTh B TUIAHMPOBAHHM Y4€OHOTO HCCIEAOBaHHUSA, COOMPATh YCTAaHOBKY U
BBITIOJHATh ~ M3MEPEHHUs, CIeAysd MpEeaJoKeHHOMY IUlaHy, (PUKCHpOBATh
pe3ysbTaThl  MOJYYEHHOW 3aBUCUMOCTH  (PU3WYECKUX BEJIUYUH B  BUJE
OpEUIOKEHHBIX TaOdaul W TpapuKoOB, JAeNaTh BbIBOABI IO pe3yibTaTaM
UCCIICIOBAHMS,

- MPOBOJUTh KOCBEHHBIE M3MEpPEeHHUS (U3NYECKUX BEIMYMH (TJIIOTHOCTD
BEIIECTBA JKUIKOCTH W TBEPAOTO Tella, CHJIAa TPEHUS CKOJBKEHHUS, JaBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACUCTBYIOUIash Ha MOTPYXEHHOE B >KMJKOCTh
Ten0, KOA(DPUIIMEHT TOJE3HOrOo JEWCTBHS TMPOCTHIX MEXaHU3MOB), CIEIys
OPEIJIOKEHHOW  MHCTPYKIMU: TPU  BBHIMOJHEHHMH  HW3MEPEHHH  coOmpaTh
IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIUMCIIATH 3HAUEHUE HCKOMOMW BETMYNHBI,

- coOMroAaTh MpaBujia TEXHUKHU 0€30MacHOCTH MpU paboTe ¢ JTabopaTOPHBIM
00opy1I0BaHUEM;

- yKa3blBaTh MPUHIUNBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPONCTB:
BEChl, TEPMOMETp, IUHAMOMETp, COOOIIAOIIUECS COCYIbl, OapoMeTp, pbIyar,
TIOJIBWKHBINA 1 HETIOJIBMKHBIN OJIOK, HAKJIIOHHAS TTIOCKOCTB;

- XapaKTepu30BaTh MPUHIUMBI  JIEHCTBUS  M3YUYCHHBIX MOpUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOIl HAa WX ONMUCaHUsA (B TOM YHCIE: MOIIIUITHUKH,
YCTPOMCTBO BOJOMPOBOJIA, THAPABIMYECKUNA TIPECC, MaHOMETp, BBICOTOMED,
MOPITHEBOW HACOC, apeoMETp), MCIONb3ysd 3HAHUS O CBOMCTBAaX (DHU3MUECKUX
SIBIICHUH ¥ HEOOX0IMMBbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

- MPUBOJIUTH MPUMEPHI (HAXOAUTh HHPOPMAIIUIO O IPUMEPAX) MPaKTUIECKOTO
UCIOJb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXU3HU Ui OOecreueHus
0e30MacHOCTH MPU OOpalllEHUH C MPUOOpaMU M TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHUs! 370pOBbS U COOJNIOACHUS HOPM SKOJOTUYECKOrO TOBEACHHUS B
OKPYXKaIoLIEU CpeIe;

- OCYLIECTBIISATh OTOOp MCTOYHMKOB uH(popmanuu B MHTepHeTe B
COOTBETCTBHUH C 33JJaHHBIM MTOMCKOBBIM 3allPOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUM



U MyTEM CPaBHEHMS PA3IUYHBIX MCTOYHUKOB BBIACIATH WH(MOPMAIMIO, KOTOpas
ABJISIETCSA MPOTUBOPEUMBOMN UITU MOXKET OBITh HEJOCTOBEPHOM;

- ICTIONL30BaTh NPH BBHITIOJHEHUW YYEOHBIX 3aaHUi HAYIHO--TIOMYJISIPHYIO
JUTEPATypy (PU3NYECKOro coaeprKaHus, CIPaBOUYHbIE MaTepHalIbl, PECYpPChl CETU
WUuTepHeT, BianeTh nNpuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

- CO3/1aBaTh COOCTBEHHBIE KpaTKWE MUCHMEHHBIE M YCTHBIE COOOIEHHUsS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(MOpMAIUU (HU3HUUECKOTO COJEpKaHMs, B TOM YHUCIE
nyOJUYHO JieNiaTh KpaTKHUe COOOIIEHMSI O Pe3yJibTaTax MPOEKTOB WM YUYEOHBIX
UCCIICIOBAHUM, MPU STOM TPaMOTHO HCHOJIb30BaTh HM3YYECHHBIN MOHSATUHWHBIN
anmnapar Kypca (pU3MKHu, COMPOBOKIATh BHICTYIIJICHUE NMPE3EHTAIIUEH;

-TpU BBITIOJTHEHUU Y4YEOHBIX MPOEKTOB W MCCIECAOBAaHUN paclpeesaTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUM C MOCTABJICHHBIMU 3aJladyaMu, CJICIUThH 3a
BBITIOJIHEHUEM IUTaHA JCHCTBUM, aJeKBaTHO OILICHMBATh COOCTBEHHBIM BKJIAJ B
JESATENbHOCTh TPYIIbL, BBICTPANBATH KOMMYHUKATHBHOE B3aUMO/ICHICTBHUE,
YUYUTBIBAst MHEHUE OKPYKAIOIINX.

K xoHiy 00yueHus B 8 kjacce npeIMEeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

- UCIIOJIb30BATh TOHSATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUKCHUE
aTOMOB W MOJIEKYJ, arperaTHble COCTOSIHUSI BEUIECTBA, KPUCTALUINYECKUE U
aMmopdHbIe Tella, HACBHIIMICHHBI W HEHACBHIIICHHBIM TMap, BJIAXKHOCTH BO3AYXa,
TEMIEpaTypa, BHYTPEHHSSI DSHEpPrus, TEIUIOBOM JBUTaTellb, >SJIEMEHTApHbBIN
IIEKTPUYECKUN 3apsifi, JJEKTPUYECKOE I10JIe, IPOBOJHUKA W JUDJIEKTPUKH,
MTOCTOSIHHBIN AJIEKTPUYECKUN TOK, MATHUTHOE T0JIE;

- pa3nuyaTh SBJICHUS (TEIJIOBOE pACIIMPEHUE W CXKaTue, Temionepenaya,
TEIUIOBOE PpPABHOBECHE, CMAUYMBAHWE, KaNWUISIPHBIE SBJICHUS, HCIAPCHHUE,
KOHJICHCAlusl, IUJIaBJIEHHE, KpucTaum3anus  (OTBEpAEBaHHE),  KUIICHHE,
Teronepeaaya (TerionpoOBOJHOCTb, KOHBEKIIUS, U3IIYYEHHUE), FIEKTPU3ALUS TEl,
B3aUMOJICHCTBUE 3aPsIIOB, NCHUCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aUMOJICHCTBUE MArHWTOB, JCHCTBUE MAarHUTHOTO MOJ HA MPOBOJHUK C TOKOM,
AJIEKTPOMArHuTHasT MHAYKIUS) TO ONMUCAHMI0 MX XapaKTePHBIX CBOMCTB W Ha
OCHOBE OITBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBIICHNUE;

- pacrio3HaBaTh  MPOSIBJICHHE  U3YYCHHBIX  (DU3WYECKUX  SABJICHUA B
OKpY)KalolleM MHpe, B TOM 4YHucie (U3UYECKUE SBJICHUA B MPUPOJE:
MTOBEPXHOCTHOE HATSHDKEHUE M KAaNWJULSIPDHBIE SIBIICHUS B IMPUPOJE, KPUCTAIIBI B
npupoae, wu3nydeHue CoiHIa, 3aMep3aHWe BOJOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHHE POCHI, TyMaHa, WHEs, CHETa, MJICKTPUUECKHUE SBICHUS B aTMOcdepe,
AJIEKTPUYECTBO JKUBBIX OPTaHU3MOB, MarHUTHOE TOJIe 3eMJTH, JOpeid IOIOCOB,
pOJb MAarHUTHOTO TOJISL JJIA KWU3HU Ha 3emile, MOJSPHOE CHUSHUE, NPU 3TOM



NEPEeBOAUTh MPAKTUYECKYI0 3aJady B Y4eOHYIO, BBIACNATH CYIICCTBEHHbBIC
CBOICTBA (MpU3HAKHU) (PU3UUECKUX SBICHUIA;

- ONIMCHIBAaTh M3yYEHHBIE CBOMCTBA TeN U (PU3NYECKHUE SIBJICHUS, UCIOJb3Ys
dbu3nueckue BEIUYUHBI (TeMIlepaTypa, BHYTPEHHSSA DJHEpPrus, KOJIUYECTBO
TEIJIOTHI, Yy/eNibHasl TEeIJIOEMKOCTh BEIleCTBa, yJeldbHAas TEIUIoTa IUIABJICHUS,
yaelbHas TEIUIOTa MapooOpa3oBaHUs, yJeJIbHAs TEIUIOTa CropaHusl TOILUIUBA,
KOA(POUIIMEHT TOJE3HOTO JCHCTBUS TEIUIOBOM  MAIMHBI, OTHOCHTEIbHAs
BJIQXXHOCTh BO3/yXa, DJIEKTPUUECKHM 3apsi, CUja TOKa, JJIEKTPUUECKOe
HaIpsHKEeHUE, CONPOTUBIICHUE MPOBOJIHUKA, YACIBHOE COMPOTUBIICHUE BELIECTBA,
paboTa M MOIIHOCTh 3JEKTPUUECKOrO TOKa), MpPU OMNHCAHUU IMPABUIBHO
TPakTOBaTh (PU3UYECKUA CMBICH MCHOJIb3YEMBIX BEJIMYMH, OOO3HAYEHUA U
EAVHUIBI (DU3UUYECKUX BEIMYMH, HAXOAUTh (OPMYJbl, CBA3BIBAIOIIME JAHHYIO
(Gu3NYECKyI0 BEIMYMHY C JAPYTUMHU BEIUYWHAMHU, CTPOUTH T'paUKU HU3YUEHHBIX
3aBHUCUMOCTEN (PU3NUECKUX BEIUUNH;

- XapakTepu30BaTh CBOWCTBA TeJ, (PU3MYECKUE SBIEHUS U IPOLECCHI,
UCITIOJIb3YsI OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOW TEOPUHU CTPOEHUS
BEILECTBA, MPUHLHUII CYNEPHNO3ULUUA TOJeH (Ha KauyeCTBEHHOM YpPOBHE), 3aKOH
coXpaHeHus 3apsaa, 3akoH Oma Jiis yyacTka Lemnu, 3akoH Jxoynsa—JIeHna, 3akoH
COXPAaHEHHUsl SHEPTuM, MPU ATOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHa U
3aMKCBIBATH €70 MATEMATUYECKOE BBIPAXKEHUE;

- O0BACHATh (PU3MYECKHE TMpollecChl M CBOMCTBA TEJI, B TOM YHUCJIE U B
KOHTEKCT€ CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSA3HM, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMUECKUX IIaroB
C omopod Ha 1-2 W3y4YEHHBIX CBOMCTBAa (U3MUECKUX SBICHUN, (PU3NUYECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTE;

- pemaTh pacu€THbIE 3a/1a4 B 2—3 NEHCTBUS, UCTIOIb3YS 3aKOHBI U (POPMYIIbI,
CBSI3bIBAIOLIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaJIM3a YCJOBHS 3a/ladyd
3aMMCBIBATh KPATKOE YCJIOBHUE, BBIABIATH HENOCTATOK MJAHHBIX [UJIS PELIEHUS
3a/1aud, BBIOMPATH 3aKOHBI W (POPMYJIbI, HEOOXOAUMBIE [JIsi €€ pelIeHus,
MPOBOJUTH PACUETHl U CPABHUBATH MOJYUYEHHOE 3HAYEHUE (PU3NYECKON BEITMUYUHBI
C U3BECTHBIMU JaHHBIMH;

- pacrio3HaBaTh MpPOOJIEMbI, KOTOpPblE MOXHO PpEHIUTh NpU MOMOIIU
Gu3NyeCKuX  METOAOB, HCIIONb3YysS ONUCAaHHE  MCCIEIOBAHMS,  BBIICIATH
MIPOBEPSEMOE MPEANOI0KEHNE, OLICHUBATh MPABHIIBHOCTh TOPSAIKA MPOBEACHUS
UCCJIEI0BAHMS, JI€TIaTh BBIBOJIbI;

- POBOJUTH OTBITHI 1O HAOIIOEHUIO (PU3NUECKUX SBICHUN WIH (PU3NIECKUX
CBOMCTB TeJN (KalWJUISIPHBIE SIBJIICHUSA, 3aBUCHMOCTH JABJEHUS BO3JyXa OT €ro
00bEMa, TemrmepaTypbl, CKOPOCTH IIpOlLlecCa OCTBHIBAHWS M HarpeBaHUs MpH
U3JIy4eHUH OT IIBeTa H3JIydarouiedl (MOrJomaronieil) MmoBEpXHOCTH, CKOPOCTh



UCIIAPEHUs] BOJbBI OT TEMIIEPATypbl JKUJAKOCTH M IUIOMAAM €€ IMOBEPXHOCTH,
AIEKTPU3aLUs TEJI U B3aUMOJCHCTBHE IEKTPUUECKUX 3apsAI0B, B3aUMOAECICTBUE
MOCTOSIHHBIX MAarHUTOB, BU3YyaJIM3alMsl MArHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB,
JEHCTBUSL MarHUTHOT'O I0JI Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBA AJIEKTPOJBUraTeNsl MOCTOSSHHOTO TOKA): (pOpMYIHpOBaTh NMPOBEPSEMBIE
IPENONIOKEHUsI, CcoOUpaTh YCTAHOBKY U3 MPEAJIOKEHHOT0 000pya0BaHus,
OIKCHIBATh XOJ1 OTbITa U (POPMYITHPOBATH BHIBOJIBL;

- BBIIIOJIHATD NPSIMBbIE U3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBHON BIaXKHOCTH
BO3/lyXa, CUJIbl TOKA, HANPSHKEHUsI C MCIOJb30BAaHUEM aHAJIOTOBBIX NPHUOOPOB U
JAaTYNKOB (PU3UYECKUX BEJIUYMH, CPaBHUBATh PE3YJIbTaThl U3MEPEHUI C YYETOM
3aIaHHOM aOCOJIFOTHOM MOTPENTHOCTH;

- IPOBOJIUTh MCCJICIOBAHUE 3aBUCUMOCTU OAHON (PU3MYECKOM BEJIUYHHBI OT
JAPYrol C MCHOJB30BAHUEM NPSIMBIX HM3MEPEHHH (3aBUCHMOCTH CONPOTUBIICHUS
IIPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAM IIONEPEYHOr0 CEYEHHSI WU YIECIBHOIO
CONPOTHUBJICHUS BEIIECTBA MPOBOJIHUKA, CHJIbI TOKA, MIAYIIETO Yepe3 MPOBOJIHUK,
OT HampsDKEHUs] Ha TNPOBOJHUKE, MCCIEIOBAaHUE MOCIEAOBATENBHOIO U
NapaJyieIbHOTO  COEJUHEHUH MPOBOJHUKOB): IJJAHUPOBATh HCCIIEJOBAHUE,
coOMpaTh YCTAaHOBKY M BBINOJHATH U3MEPEHUs, CIENysl NMPEAJIOKEHHOMY IUIaHy,
(buUKCUpOBaTh PE3yNbTATHI MOJYYEHHON 3aBUCUMOCTH B BUE TAOIHI] U TPpadUKOB,
JienaTh BBIBOJIBI 1O PE3YJIbTATaM UCCIEIOBAHUS;

- MPOBOJAMTh KOCBEHHBbIE MW3MEpPEHUsS (DU3UYECKUX BEIUYMH (yIenbHas
TEIUIOEMKOCTh BEILlECTBA, CONPOTUBJIEHHE MPOBOAHMKA, paboTa MW MOIIHOCTH
3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CJHE€Aysd NpPEMIOKEHHOW WHCTPYKLUH, W BBIYHUCIATH 3HAUYCHHE
BEJIUNYUHBIL;

- coOroAaTh MpaBujia TEXHUKA 0€30MacHOCTU Mpu paboTe ¢ JabopaTOPHBIM
000pyI0OBaHUEM;

- XapaKTepu30BaTh  MPUHIUMBI  JIEHCTBUS  M3YUYCHHBIX MOpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOM Ha WX ONucaHus (B TOM YHCIE: CHUCTEMaA
OTOIUICHUS JIOMOB, THIPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJIBTMETP,
CUETUMK  JJIEKTPUYECKOM  SHEPIrUM,  DIEKTPOOCBETUTENbHBbIE  MHPHUOOPHI,
HarpeBaTeNbHbBIE ANEKTPONPUOOPHI (IPUMEPHI), FIEKTPUUECKUE MPEIOXPAaHUTENH,
AJIIEKTPOMArHUT, 3JIEKTPOJBUTATENb MOCTOSHHOIO TOKA), HCIIONb3ys 3HAHUS O
CBOMCTBaxX (PU3NUYECKUX SABJICHUN U HEOOX0AUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

- pacrio3HaBaThb IPOCTbIE TEXHUYECKHE YCTPOWCTBA M HW3MEPUTEIbHBIC
npuOOpbl MO CXeMaM M CXEMAaTUYHBIM PUCYHKaM (KHUIKOCTHBIM TEPMOMETP,
TEPMOC,  MCHUXPOMETpP, TUIPOMETP, JIBUrareib BHYTPEHHEIO  CrOpaHus,
AJIIEKTPOCKOI,  PEOCTaT), COCTABJATH CXEMbl  JJIEKTPHUYECKUX ILened ¢



NOCJIEOBAaTENbHBIM W NApAJUICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasjinyas
YCIIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LENEN;

- IPUBOJUTH MPUMEPHI (HAXOIUTh UH(OPMAIUIO O IPUMEPAX) MPAKTUIECKOrO
UCIOJIb30BaHUs (PU3MUECKUX 3HAHWUN B MOBCEJHEBHOW JKU3HU JUIsl OOecCredeHus
0e30MacHOCTH NpU OOpallleHuu ¢ NpudopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXpaHEHUsl 3I0pOBbSI U COOJNIOACHUS HOPM 3KOJOTMYECKOIO MOBEACHHUS B
OKPYKaIoLIEH CpeIe;

- OCYLIECTBIISATh  MOUCK HMHpOpMAUu  (PU3NYECKOTO  COJAEPKAHUA B
HHTepHeTe, Ha OCHOBE UMEIOIIMXCS 3HAaHUHN U IYTEM CPaBHEHMS JTOTIOJIHUTEIbHBIX
UCTOYHUKOB BBIJICIATh MH(OPMALIMIO, KOTOpas SIBISETCS NMPOTUBOPEUMBON WU
MOKET OBITh HEIOCTOBEPHOM;

- ICTIOJIB30BATh NPH BBHINOJHEHUN Y4YEOHBIX 3aJaHUi HAYYHO--TIONYJISIPHYIO
auTepaTypy (pU3MUECKOro cojep)kKaHus, CIpaBOYHBbIE MaTepHajbl, PECYpChl CETU
WuTepHer, BnaneTh Npu€MaMU KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
MH(pOpMaIIKU U3 OJJHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;

- cO3/1aBaTh COOCTBEHHbIE IMCbMEHHBIE W KpPAaTKUE YCTHBIE COOOLIEHUS,
0000112 nH(OpPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3MUECKOr0 COAEpPKaHUsA, B
TOM  4Yuclie NyOJUYHO  MPEACTaBIATh  PEe3ysbTaThl  NPOEKTHOM — win
VCCJIEIOBATENBCKON AEATEIBHOCTH, ITPH 3TOM I'PAaMOTHO MCIOJIb30BATh H3yYEHHBIN
NOHATUUHBIM ~ anmapar  Kypca  (U3MKH, CONPOBOXAATb  BBICTYILJICHUE
MPE3CHTAIUEN;

-TIPY  BBINIOJHEHUH Y4YEOHBIX NPOEKTOB U HCCIECJOBAaHUM (PU3NYECKUX
IOPOLECCOB  pacHpenessiTh O00s3aHHOCTM B TIpyHlne B COOTBETCTBUU C
NIOCTABJICHHBIMH 337ja4aMM, CIJIEIUTh 3a BBIIOJHEHHEM IUIAHA JEUCTBUI U
KOPPEKTUPOBATh €r0, a/IEKBATHO OLIEHUBATh COOCTBEHHBIN BKJIAJl B JIEATEIbHOCTh
IpyNIibl, BBICTPAUBATh KOMMYHUKATUBHOE B3aUMOJEHCTBUE, MTPOSIBIISSi TOTOBHOCTh
paspemiaTh KOH(QIUKTHI.

-K kxoHmy oOyuenuss B 9 kJacce MpeaMETHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUM:

- UCTIONIB30BATh  MOHATHSA: CHCTeMa OTCuYéTa, MaTepualbHasg TOYKa,
TPaeKTOPHsI, OTHOCUTEIbHOCTh MEXaHUYECKOTO ABMKEHUS, Aedopmalius (ynpyras,
IUIACTUYECKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U
neperpy3ku, HEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJO, LIEHTP TSKECTH TBEPIOTO
Tejaa, paBHOBECHE, MEXaHMYECKHE KOJeOaHWs M BOJHBI, 3BYK, HH(QPa3BYyK H
yJIBTPa3BYyK, 3JIEKTPOMATHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OJMU30PYKOCTh M JANbHO30PKOCTb, CIIEKTPhI HCITYCKAaHUS M TOIJIOMICHHUS, albda-,
0eTa- U raMMa-u3JIy4Y€eHUs, U30TOMbI, IAEPHASI SFHEPIETUKA;

- pa3nnyaTh SIBICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE ABM)KEHHE, CBOOOAHOE MaJCHHE



TEJ, pABHOMEPHOE JIBUKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBUE TeJl, peaKTUBHOE
JBUKEHHE, KOeOaTeIbHOE IBIKEHUE (3aTyXalOIINe U BEIHYXACHHbBIC KOJIeOaHMs),
pPE30HAHC, BOJHOBOE  JBWXKEHUE, OTpPaXEHHE  3ByKa, MPSMOJIHMHENHOE
pacnpoCTpaHEHUE, OTPAKEHUE U IIPEJIOMIICHUE CBETa, IIOJHOE BHYTPEHHEE
OTpa)kKEHUE CBETA, Pa3JI0KEHUE OEJIOr0 CBETAa B CIEKTP U CIOKEHHUE CIIEKTPaIbHBIX
[[BETOB, JUCIEPCUs CBETa, €CTECTBEHHAs pPaJMOaKTUBHOCTb, BO3HHUKHOBEHHE
JUHEHYaTOro CHEeKTPa M3IYUYCHHsI) 10 OMHCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJAHHOE (PU3NUECKOE SIBJICHHUE;

- pacrio3HaBaThb  MPOSIBJICHHE  WU3YYEHHBIX  (U3NYECKUX  SIBICHUH B
OKpY’KarolleM Mupe (B TOM 4Hciie (pU3NUECKHUE SIBJICHMS B MPUPOJAE: NPUIUBBL U
OTJIUBBI, JBMKEHHE TUIaHeT CONMHEYHOW CHCTEMBI, PEaKTUBHOE JBIKEHUE KUBBIX
OpPTraHHU3MOB, BOCTIPHUSITUE 3BYKOB JKHUBOTHBIMH, 3€MIIETPACEHHE, CEHCMUYECKHE
BOJIHBI, IIyHaMH, 3X0, I[B€Ta TeJl, ONTUYECKUE ABJICHUS B IPUPOJE, OMOIOrHUECKOe
NEHCTBUE BUIAUMOIO, YIbTPauOJIETOBOTO M PEHTTEHOBCKOTO M3JIY4YEHHH,
€CTECTBCHHBII pPagMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJAHMOAKTUBHOE
U3Ty4YeHUE TMPUPOAHBIX MHUHEPAJIOB, ICHCTBHE PaJMOAKTUBHBIX H3IYYCHHH Ha
OpraHu3M YEJIOBEKa), MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33/ady B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (U3HUECKUX SIBICHHM;

- ONIUCHIBATh HU3YYECHHBIE CBOMICTBA TeNl U (PU3MUECKHUE SIBICHUS, HUCHOJB3YS
¢usznyeckne BENMWYMHBI (CPEIHAS W MTHOBEHHass CKOPOCTh Tena IMpH
HEPaBHOMEPHOM JBW)KCHHUHU, YCKOPEHHE, MepeMeIleHne, MyTh, YIJIOBas CKOPOCTh,
CHJla TPEHUs, CUJla YNPYroCcTH, CUJIa TSKECTH, YCKOPEHHE CBOOOAHOIO IMaJieHus,
BEC TeJjla, UMITYJIbC Tella, MUMITYJIbC CHJIbI, ME€XaHHueckas padoTa M MOLIHOCTb,
NOTEHUMANbHASI JHEPrus Tejla, MOJHATOrO HAaJ IOBEPXHOCTHIO  3E€MJIH,
NOTEHIMATbHAST SHEPTUsl CHKATOM MPYKWHBI, KUHETUYECKAash DHEPIHs, MOJHAs
MEXaHWYEeCKasl PHEPTHsl, IEPHOJ] U YacTOTa KOJIeOaHMiA, JITMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTAa TOHA, CKOPOCTb CBETA, MOKa3aTeb IMPEIOMIICHUS Cpelbl), MpU
ONKCAaHUU TPABUIBLHO TPAKTOBAaTh (PU3UUECKHUI CMBICI HCIOJB3YEMBIX BEJIMYUH,
o0O3HaueHUsT W eAUHUIBl (PU3NYECKUX BEIUYMH, HAXOIUTh (opmyIbl,
CBSI3BIBAIOIIUE JTAHHYIO (PU3UYECKYIO0 BEJIMYUHY C APYTUMHU BEIMYUHAMH, CTPOUTH
rpadvKy U3y4eHHBIX 3aBUCUIMOCTEH (PU3NIECKUX BEITUYNH;

- XapaKTepu30BaTh CBOMCTBA Ted, (U3UUECKUE SBICHUS U IPOLECCHI,
UCIIOJIB3YSl 3aKOH COXPAaHEHUS! SHEPTUH, 3aKOH BCEMHUPHOTO TSATOTEHMSI, PUHIUI
CYNEPTO3UIIMKA CHJI, TPHHIMI OTHOCUTENbHOCTH ['amummes, 3akoHsl HproTOHa,
3aKOH COXPAHEHUs UMILYJIbCa, 3AKOHBI OTPAKEHUS U MPEIOMIICHUS CBETA, 3aKOHbI
COXpPaHEHHs 3apsIOBOTO M MACCOBOTO YHCEN MPHU SIEPHBIX PEAKIHIX, MPU 3TOM
JlaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3aIllMCHIBATh €r0 MAaTEMaTHYEeCKOe
BBIPAKEHHUE;



- 00BSCHATH (DU3MUECKHE MPOLECChl W CBOMCTBA Teld, B TOM YHCJIE U B
KOHTEKCTE CHUTyalldii MPaKTHUKO-OPUEHTHUPOBAHHOTO  XapakTepa: BbBIABIATH
PUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTUYECKUX I1arOB
C omopoil Ha 2-3 M3yYEHHBIX CBOMCTBA (PU3MUECKUX SIBICHUH, (PUIUUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

- pemaTh pacy€THbIE 3a7a4M (ONMHUPAIOIIKECS HA CUCTEMY U3 2—3 ypaBHEHMI),
UCIIOJB3YS 3aKOHBI U OPMYJIBI, CBA3BIBAIOIINE (PU3MUECKHE BETMYMHBI: HA OCHOBE
aHaJli3a yCJIOBUS 3ajaud 3allMChIBaTh KPATKOE YCJIOBHE, BBISBIIATH HEIOCTAIOIINE
WIN W30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE IS
pelIeHUs], MPOBOAUTH pacu€Thl M OLEHUBATh PEATUCTHUYHOCTH IOJYyYEHHOIO
3Ha4YeHUs] PU3NIECKON BEIMUMHBI,

- pacrio3HaBaTh MPOOJIEMBbI, KOTOpPHIE MOXHO pEHIUTh TPU TOMOIIU
(¢u3NYECKUX  METOAOB, HCIIOJIb3ys OINMCAaHUE MCCIEAOBAaHUSA, BbBLICIATH
IPOBEPSIEMOE TPEINONI0KEHUE, OLEHUBATh MPABUJIBHOCTh IOPSIKA MPOBEICHUS
WCCIICIOBaHMSI, JIeNaTh BBIBOJBI, HHTEPIPETUPOBATH PE3yNbTAaThl HAOMIOACHUN U
OTIBITOB;

- MPOBOJUTH OTIBITHI 1O HAOIIOEHUIO (PU3NUECKUX SABICHUN WIH (PU3NIECKUX
CBOMCTB Ten (M3yueHue BTOpOro 3akoHa HbloTOHA, 3aKOHA COXpaHEHMs SHEPTUH,
3aBHCUMOCTh IepHoja KojeOaHUN MPYKUHHOTO MasiTHUKAa OT Macchl Tpy3a U
KECTKOCTU TPYXKUHBI W HE3aBHUCHUMOCTh OT aMIUIMTYABl MalbIX KOJEOaHUH,
NPSIMOJIMHEMHOE paclpoCTpaHEHHE CBETa, pas3iiokeHHe Oeoro cBeTa B CHEKTD,
U3y4EHHUE CBOMCTB M300pa)K€HHsI B IUIOCKOM 3€pKalie M CBOICTB HM300pa’KeHUS
npeaMera B coOuparolied JuH3e, HaOMI0ACHHE CIUIOUIHBIX M JIMHEHYaThIX
CIEKTPOB M3JIYYCHHs): CAMOCTOATEIHFHO COOMpATh YCTAHOBKY W3 M30BITOYHOTO
Habopa 000pyI0BaHMsI, OMUCHIBATH X0/l OTBITA M €T0 PE3yIbTaThl, GOPMYyIUPOBATH
BBIBO/IHI,

- MPOBOJUTH MPU HEOOXOAMMOCTH CEpPHUIO0 MPSIMBIX H3MEPEHUMH, ONpeaensis
CpelHee 3HaueHUE M3MepseMOoil BeanuuHbl ((POKYCHOE paccTosiHue coOuparouieit
JIMH3b1), 000CHOBBIBATH BHIOOP crioco0a u3MepeHus (M3MEepUTeIbLHOr0 Ipuodopa);

- MPOBOJUTH  HCCIEAOBAHUE 3aBUCHUMOCTEH  (U3NYECKUX BEIUYHH C
UCTIONb30BaHUEM TIPSMBIX H3MEpEHUH (3aBUCUMOCTh TYTH OT BpPEMEHH TpHU
PaBHOYCKOPEHHOM JIBIDKEHHM 0€3 HadajJbHOM CKOpPOCTH, Nepuoaa KojeOaHui
MaTeMaTHYECKOro MasiTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTH yTjla OTPaKEeHHUs CBETa
OT yIVla TaJCHUS W yIja MpeloMJICHHs OT yria TMajeHus): IUIaHUPOBaTh
UCCIIEJOBAaHHUE, CAMOCTOSITEILHO COOMPATh YCTAHOBKY, (PUKCUPOBATh PE3YJIbTAThHI
MOJyYEHHOW 3aBUCUMOCTH (M3MYECKUX BEIMYMH B BHUAE TaOIUIl U TpaduKoOB,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMS;

- MPOBOJUTh KOCBEHHBIE HW3MEpPEHUs (PU3NYECKUX BEIUYUH (CpEeaHs
CKOpPOCTb M YCKOpPEHHE Tejla NpU PaBHOYCKOPEHHOM JBMKEHHMH, YCKOpPEHHE



CBOOOIHOTO MaJeHUs, KECTKOCTh MPYXUHBI, KOA(D(DUIUEHT TPEHHs CKOJIbXKEHUS,
MeXaHu4yeckas paboTa W  MOIIHOCTh, YacToTa U TMepHoj  KojeOaHui
MaTEeMaTHYECKOr0 U TMPYKMHHOTO MAasTHHUKOB, OINTHYECKas Cuia coOuparomen
JUH3bI,  PAJAMOAKTUBHBIM  (OH):  IIAHUpOBaTh  U3MEPEHHs,  COOHMpaTh
HKCIIEPUMEHTAJILHYIO YCTAHOBKY U BBIMIOJIHATh U3MEPEHHUSI, CIIEAYsI MPETI0KEHHON
WHCTPYKIIMU, BBIYUCIATH 3HAYEHUE BEIUYUHBI W AHAIM3UPOBATH IOTYYCHHbBIC
pe3yJIbTaThl C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHHU;

- coOMIoAaTh MpaBujia TEXHUKU 0€30MacHOCTU MpU paboTe ¢ JabopaTOPHBIM
000py0OBaHUEM;

- pa3nuyaTh OCHOBHBIE TPU3HAKM HM3YUYEHHBIX (PU3NYECKHX MOJEIIEH:
MaTepuagbHas TOYKa, aOCOMIOTHO TBEPOE TEJIO, TOUCYHBI HCTOYHHUK CBETA, JTyd,
TOHKas JIMH34, IJTaHETapHAasi MOJIEb aTOMa, HyKJIOHHAsI MOJIEb ATOMHOTO S/1pa;

- XapaKTepu30BaTh MPUHIUNBI  JIEHCTBUS  HU3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOIl HAa MX ONUCAHUA (B TOM 4YHCIE: CHHIOMETP,
JATYMKH TIOJIO’KEHUSI, PACCTOSHUSL U YCKOPEHHSI, paKeTa, 3X0JIOT, OYKH, TEPUCKOTI,
doroanmapar, ONTUYECKHUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, KamMmepa
BunbcoHa), wucnonb3yss 3HaHUS O CBOMCTBaX (DU3UYECKUX SABJICHHA U
He00XoauMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

- ICTIOJIB30BAaTh CXEMbl M CXEMAaTHUYHBIE PUCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPHUTEIBHBIX MPHUOOPOB M TEXHOJOTMYECKUX TMPOIECCOB TIpH
pelieHny y4eOHO--TIPAaKTUYECKUX 3a/lad, ONTHYECKHE CXEMBbI IJisi TOCTPOCHUS
M300paKEHUI B TNIOCKOM 3€pKaJie U COOMparoiei JIMH3E;

- MPUBOJUTH MPUMEPHI (HAXOAUTh HH(OPMALIMIO O TPUMEPaAX) MPAKTUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUN B MOBCEJHEBHOW JKM3HU ISl OoOecrieueHus
0e30MacHOCTH MPHU OOpaIllEHUH C MPUOOpaMU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHHUS 370POBbsI W COOJIOJEHUS HOPM DJKOJOTHYECKOTO TIOBEICHHUS B
OKpYKaroLIEN Cpeie;

- OCYHIIECTBJIATh MOUCK WHGoOpMaIu  (U3HUYECKOTO  COJACPKAHHUS B
HuTepHeTe, caMOCTOSATENHHO (OPMYITUPYS TMOUCKOBBIM 3ampoc, HAXOAWUTh MYTH
OTIpe/ieNICHUs] JOCTOBEPHOCTH TOMyYeHHOUW MH(OpPMAIMH HAa OCHOBE MMEIOIIUXCS
3HAaHWW ¥ TOTIOTHUTEIHHBIX HICTOYHHUKOB,

- ICTIOJIb30BaTh MPHU BBINOJHEHUH Y4YEOHBIX 3aJaHU HAyYHO--TIOMYJISPHYIO
auTepaTypy (pU3MUECKOro cojaepikKaHus, CIpaBOYHbIE MaTepUaibl, PECYpChl CETU
WuTepHer, BmameTh nNpuéMaMu KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
uH(pOpMaIUU U3 OJIHON 3HAKOBOM CHCTEMBI B JPYTYIO;

- cO3/1aBaTh COOCTBEHHbIE NMUCHMEHHBIE U YCTHBIE COOOIICHHsS Ha OCHOBE
uHGOpPMAIIMU U3 HECKOJIbKUX MUCTOYHHKOB (PU3UYECKOTO CONEpKaHUs, IMyOJINIHO
NPECTaBISATh PE3yAbTaThl MPOEKTHOW WM MCCIEA0BATEIbCKONW AEATEeIbHOCTH,
IIPU 3TOM T'PaMOTHO UCIOJIb30BaTh W3YUYEHHBIN MOHATUNHBIN anmnapaT u3y4aemMoro



pa3nena (U3MKK W COMPOBOXKIATh BBICTYIUIGHHWE TMpE3EHTAalMe ¢ y4EToM
0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbnbie IIpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
Pa3nes 1. ®u3uka u eé posib B NO3HAHUHN OKPY KAIOIIEro MUpa
bubmuorexa [JOK
11 Pu3HKa - HayKa 0 MPHPOJE 2 https://m.edso00.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
HIBHHACCIHE BETITIHMHIbL https://m.eds00.ru/7f416194
. bubnuorexa [JOK
1.3 E 2 1
CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.eds00.ru/7£416194
Hroro mo pazueny 6
Pa3nean 2. [lepBoHavaibHbIE CBeJIeHUS 0 CTPOCHNH BellleCTBA
bu6mmoreka [IOK
2.1 1
Crpoenne petectsa https://m.edsoo.ru/7f416194
59 JIBM>XeHuE U B3aUMOJICICTBUE YaCTHIL 2 1 bu6mmorexa [IOK
' BEILIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPCTATHEIE COCTOARMA BEECTRa https://m.edsoo.ru/7f416194
Wroro no pazueny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAHITICCKOT ABHACHHC https://m.edsoo.ru/7f416194
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bubmuorexa [JOK

3.2 HHepuus, Macca, IwIoTHOCT 4 ! https://m.edso00.ru/7f416194
bu6mmoreka [IOK
33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laBieHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 Hasnenue. llepenaya naBnenust TBEPALIMU 3 bubmuorexa [JOK
' TeJIaMHU, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
42 Jlapietine KIAKOCTA > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
43 ATmocheproe 1aBIeHIe 6 https://m.edso00.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE - 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6mmoreka [JOK
>1 PaGora n MosocTs 3 ! https://m.edso00.ru/7f416194
bu6nmoreka [JOK
2 I1 1
> POCTHIC MEXATHIMET > hitps://m.eds00.ru/7f416194
bu6mmoreka [IOK
: M 4 1
53 CXATITCCRAL FHEpTIA https://m.edsoo.ru/7f416194
Wroro no pazueny 12
PesepsHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12
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8 KVIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3nen 1. TenJioBble siBJIEHUSI
. bubmuorexa [JOK
11 CTpoenne u cBOHCTBA BemICCTB ! https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Teruioseie mpoueccs! 21 ! > https://m.edsoo.ru/7f4181ce
Htoro no paznemny 28
Pazgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
51 DNIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnnoreka [JOK
' U MX B3aUMOJIENCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 20 1 7 https://m.edsoo.ru/74181ce
bu6mmoreka [JOK
2. M 1 1.
3 AUFHTHPIC ABJICHHA 6 ° https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 4
DEKTPOMATHHTHs HHTYKIHS https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145
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9 KVIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne n/n P Kontpoabnsie IlpakTuueckue (uidpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. Mexannueckue siBJIeHUSA
MexaHH4eCKOe ABMXKCHHE U CITOCOOBI €ro bubnunoreka LIOK
1.1 10 1
OIUCAHUS https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
1.2 B i 20 1 3
JanMoecTBIe e https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
1.3 3 10 3
AKOHDT COXPAHCHHA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Paznen 2. Mexann4yeckue KoJje0aHusi M BOJTHbI
bubnmorexa LIOK
2.1 M 7 3
CXAHMYECKHE KOTeOaHHA https://m.edsoo.ru/7f41ad4a6
bubnmorexa LIOK
2.2 M . 8 1 3
CXBHHHECKAE BOTHEL. 3BYK https://m.edsoo.ru/7f41ad4a6
Hroro no pasneny 15
Pa3jnen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI
DNeKTpOMarHuTHOE MOoJje U bubmuoreka [IOK
3.1 6 2
3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 6
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Pa3nen 4. CBeToBbIE ABJICHUS

4.1 3aKOHBI paclpOCTPaHCHHS CBETA 6 2 bubmorexa LOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bu6nmmoreka [IOK
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
4.3 Pasnoxxenue 6emoro cBera B CIIEKTP 3 2 https://m.edso0.ru/7f41ada6
Uroro no pazneny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bubnunoreka LIOK
51 Hcnyckanue v morjaouieHue cBeTa aTOMOM 4 1 https://m.ecso0.ru/7f41ada6
bubnuoreka [{OK
52 (TpOCHHE ATOMHOTO 51pa 6 L https://m.edsoo.ru/7f41ad4a6
bu6nmorexa LIOK
5.3 SAnepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 IIAI0IIM I MOYJIb
[ToBTOpEeHME U 00001IEHNE COAEPHKAHMS bubmuoteka [IOK
6.1 9 2
Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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