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COJAEPKAHUE OBYYEHUA
7 KJIACC

Paznen 1. @u3uka u e€ poJib B NO3HAHUM OKPYKAKILEr0 MUPA.

®duzuka — HayKa o npupoje. SABneHus npupoasl. Gusndyeckue sIBICHUSA: MEXaHUYECKHE, TETIIOBBIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousznueckne BenuuuHbl. M3mepenne ¢pusnueckux penuuuH. Ousndeckue mpudopsl. [lorpemHocTs
n3MepeHuil. MexayHapoaHas CucTeMa eJUHULL.

Kak ¢usuka u apyrue ecTecTBEHHbIE HAayKH H3ydyaloT Npupojay. EcTecTBeHHO-Hay4HBIH METOn
MO3HAHUS: HAOJOJIEHNE, MOCTaHOBKAa HAyYHOTO BOMNPOCA, BBIIBWKEHHE THIIOTE3, SKCIIEPUMEHT IO
IPOBEPKE T'MIIOTE3, 00OBsICHEHNE HabmoaeMoro sBieHus. Onucanue (U3NYeCKUX SIBICHUM ¢ MOMOIBIO
MOJIEIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SBJICHUSI.

2. Ouzpueckue npUOOPH W TPOLEAypa MNPSAMBIX H3MEPEHHH aHaJOroBBIM U LU(PPOBBIM

pudopoMm.

Jlabopamopuvie pabomot u onvimel.

Omnpenenenue LEHBI AEICHUS MIKAIbl U3MEPUTEIBHOTO PpHOOopa.

N3mepenue paccTOsSHUMN.

Nsmepenne o0bEMa KUAKOCTH U TBEPIOTO TeJa.

Omnpenenenue pa3sMepoB MabIX TEI.

N3mepenne temneparypsl Py MNOMOLIH KUJAKOCTHOTO TEPMOMETPA U 1aTYMKA TEMIIEPATYPHI.
[IpoBenenue ucciaenoBaHus MO MPOBEPKE TMIIOTE3bI: JAAJBHOCTh MOJETA IIAPUKA, IMYIIEHHOTO
TOPU30HTANILHO, TEM OO0JIbIIIE, YeM OO0JIbIle BBICOTA ITYCKA.

Pasnen 2. I[lepponayajibHbIe CBeJeHHS O CTPOCHUH BellecTBa.

CrpoeHue BewiecTBa: aTOMbl U MOJIEKYJbI, UX pa3Mmepbl. ONbITHI, TOKA3bIBAIOIINE JUCKPETHOE
CTPOEHHE BEILIECTBA.

JIBrxeHue yactul BemecTBa. CBsA3b CKOPOCTU JBMKEHHS YaCTHUIl C TeMIepatypoi. bpoyHoBckoe
nBkenue, 1uddysus. BzaumoseiicTBrue yacTUIl BEIIECTBA: IPUTSHKCHUE U OTTAJIKUBAHHE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHUE T'a30B, KUAKOCTEH W TBEPIBIX (KPUCTAJUIMYECKUX)
Ten. B3auMmocBsI3p MEXIy CBONCTBAaMHM BEIIECTB B pa3HbIX arperaTHbIX COCTOSHUSAX M HUX
aTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUIN BOJIBI.

Hemoncmpayuu.

1. HabGmronenre OpOyHOBCKOTO JIBH)KECHHUS.

2. Ha6mronenue nmudpdysuu.

3. HaGmromenue sBieHUN, OOBACHSIIOMIMXCSA MNPUTSDKEHHEM WM  OTTAJKMBAHHEM  YacCTHIL

BELIECTBA.

Jlabopamopuwvie padomut u onvimel.

1. Omnenka quamerpa aToMa METOJOM PSIOB (C UCTIONIb30BaHUEM (hoTorpaduii).

2. OnbIThl O HAOIIOACHUIO TETJIOBOTO PaCIIMPEHUs ra30B.

3. OnbITH IO OOHAPYKEHHIO IEHCTBHS CHII MOJIEKYJISIPHOTO MTPHUTSKCHUS.

Paznen 3. /IBu:keHne u B3auMo/ielicTBHE TeJl.

Mexanuueckoe ABWKeHHE. PaBHOMepHOe M HepaBHOMEpHOe nBHkeHue. CkopocTh. CpenHss
CKOpPOCTb [P HEPABHOMEPHOM JIBH)KEHUU. PacuéT myTH 1 BpeMEHU IBUKEHUS.

SBnenne wHepuuu. 3aKOH HMHEpPLHUU. B3auMojencTBUE Ten Kak MPUYMHA U3MEHEHHUS CKOPOCTH
IOBWKEHMsS Tel. Macca kak Mepa uHepTHocTH Tena. IlnoTHocte BemiectBa. CBsI3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHUIE 00BhEMA BEIleCTBa.

Cuna xak XxapakTepuCTHKa B3aumojeiicTBus Ten. Cuia ynpyrocty U 3akoH I'yka. M3Mepenue cuisl
C MOMOIIBIO JUHAMOMETpaA. SIBJIeHHE TATOTEHUs U cuia TskecTu. Cuila TSHKECTH Ha APYruX IUIaHETax.
Bec tena. HeBecomocth. CriokeHME CHII, HallpaBJIEHHBIX 1O OJHOW NpsMoi. PaBHoxaeWcTBYyromas cui.
Cuna tpenus. TpeHue CKOJIbKEHUs U TPEHUE MOKOs. TpeHue B pUpPOIe U TEXHUKE.

Hemoncmpayuu.
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HaOmronenne MeXaHHYECKOr0 IBUKEHHUS Tela.

H3mepeHune CKOPOCTH MPSIMOJIMHEHHOTO JIBUKCHUS.
Hab6nronenue siBneHust HHEPIIUU.

Habmroienne n3MeHeHus: CKOPOCTH NP B3aUMOJICHCTBUU TeIl.
CpaBHEHHE Mace 0 B3aUMOJICHCTBHUIO TEIL.

CrnosxeHue cull, HampaBJICHHBIX 110 OJJHOM MPSIMOK.

JIa6opam0prle pabdomot u onvimol.

1.

wn

5.

Omnpenenenrie CKOPOCTH PAaBHOMEPHOTO JBIDKEHHUS (IIapuka B OKUIKOCTH, MOJETHU
AIEKTPUIECKOTO aBTOMOOWIIS U TaK J1ajiee).

Onpenenenue cpeHel CKOPOCTH CKOJIBbKEHHS OpycKa WM MIapHKa 110 HAKJIOHHOW MJIOCKOCTH.
Omnpenenenue MIOTHOCTU TBEPIOTO TeNa.

OnbIThI, JIEMOHCTPUPYIOLIME 3aBHCHUMOCTb pacTshkeHHs (AeopManuu) MpyKHHBI OT
MIPUIIOKEHHOM CHJIBIL.

OnbIThI, JEMOHCTPUPYIOIIME 3aBHUCUMOCTb CHJIBI TPEHHUs CKOJBKEHHUs OT Beca Tela U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3zpnen 4. /laBieHue TBEPABIX TeJl, ’KUJAKOCTEH U Ta30B.

Hasnenne. CrmocoObl yMEHBIICHHS W YyBEJIWYEHHUs JaBiicHus. JlaBieHue raza. 3aBUCHMOCTH
JaBlIeHHUS Ta3a OT o0BEMa, Temmeparypel. llepemada maBneHuss TBEPABIMU TENaMH, XHUIKOCTAMU H
razamu. 3akoH [lackans. [lHeBMaTnyeckue MamMHbBL. 3aBUCUMOCTH JIABJICHHS >KUIKOCTH OT TIyOUHBI.
I'uapocrartnueckuit napanokc. CooOraronirecs cocyasl. [ uapaBindeckie MEXaHu3MBl.

AtMocdepa 3emuin u armocepHoe napieHue. [IpUunHBI CyIIECTBOBAHUS BO3MYITHOW 00OJOYKH
3emmu. OnbiTr Toppuuemnmu. M3mepenue aTMochepHOro [aBiCHUS. 3aBUCHMOCTb aTMOC(HEPHOTO
JaBJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl At uamMepeHust atMochepHoro JaBICHUS.

JleficTBUE KUJKOCTU U ra3a Ha MOTPY:KEHHOE B HUX Teso. BolTamkuparomas (apXxumenoBa) CHUIa.
3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.

1. 3aBucumocTh aBJI€HUA ra3a OT TEMIEPaTyphl.

2. llepenaua maBneHMs )KUIKOCTHIO U TA30M.

3. Coobmarommecs CoCybl.

4. T'mapaBindecKkuil mpecc.

5. IlposiBnenue neicTBus aTMOC(HEPHOTO ABIECHUS.

6. 3aBHCHMOCTH BBITAJKMBAIOUICH CHJIBI OT O0BEMA MOTPYKEHHOW YACTH Tela W IUIOTHOCTH
KHUJIKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOIIEH CUIIBI BECY BHITECHEHHOM KUKOCTH.

8. VYcioBue 1uiaBaHUs TeN: MJaBaHUE WM HOTPYKEHHE Tell B 3aBUCUMOCTH OT COOTHOLICHHUS
IJIOTHOCTEN Tesa U )KUJIKOCTH.

Jlabopamopnvie pabomul u onvimel.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJI€ OT 00bEMa MOTrPYKEHHOW B JKUJKOCTh YacCTH
Tena.

2. OmnpeneneHue BHITATKABAIONICH CHIIBI, IEHCTBYIOIICH HA TEJO, MOTPYKEHHOE B )KUKOCTb.

3. IlpoBepka HE3aBHCHMOCTH BBITAJIKHBAIOIEH CHIIBI, JEHCTBYIOIIEH Ha TEIO B >KUIKOCTH, OT
Macchl TeJa.

4. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAJIKUBAIOUICH CHJIBI, IEHCTBYIOIICH Ha TEJO B
AKHUJKOCTH, OT 00bEMA MOrpyKEHHON B KUIKOCTbh YACTU TeJa U OT INIOTHOCTH KUJKOCTH.

5. KoncrtpyupoBanue apeomeTpa WIM KOHCTPYUpOBaHHE JIOOAKM U  OIpeneneHue  eé

TPY30IO0IbEMHOCTH.

Pasnen 5. Pabora u MOIHOCTDH. JHEprus.

Mexanundeckas pabota. MOIIHOCTS.

[IpocTeie MeXaHM3MBI: pbIYar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBWiio paBHOBECHS phIuara.
IlpumeHenue npaBuiia paBHOBECHs pbluara K Osoky. «3osotoe mpaBuio» mexaHuku. KITJ[ mpoctsix
MCXaHHM3MOB. HpOCTbIe MCXaHH3MBI B 6LITy U TCXHHUKCEC.

Mexanunueckas sHeprusi. Kunernueckas U noreHuuanbHas 3Heprus. IIpeBpaiienue ogHoro Buja
MEXaHUUYECKON 3HEPTUHU B APYroil. 3aKOH COXpaHEHUS IHEPTHH B MEXaHHKE.



Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopuvie pabomot u onvimol.

1. Ompenenenue pabOThl CHIBI TPEHUS MPU PABHOMEPHOM JBHKEHUH TeNla MO TOPU3OHTAIBHOM
MTOBEPXHOCTH.

2. HccnenoBaHue yCIOBHI paBHOBECHSI phluara.

3. Uzmepenune KI1/] HAKIIOHHOH MJIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAaHEHHsI MEXaHUYECKOM SHEPIHH.
8 KJIACC

Pa3zpnen 6. TenioBblie siBJIeHUS.

OCHOBHBIE TOJOXKEHUS MOJIEKYJISIPHO--KUHETUYECKOW TEOpUH CTpOEHUs BemectBa. Macca u
pa3Meppl  aTOMOB M MOJIEKYIL. OneIThl,  MOATBEP)KIAIOIIME  OCHOBHBIC  TOJIOKCHHS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.

Mopenu TBEPAOTO, JKUIKOTO W Ta3000pa3HOTO COCTOSIHMHM BemecTBa. Kpucramimdeckue u
amop¢ubie Tena. OOBSCHEHUE CBONCTB Ta3oB, KUAKOCTEH M TBEPABIX Tl HA OCHOBE IMOJOXKCHHMA
MOJIEKYJIIPHO--KUHETHYECKON Teopur. CMauynBaHHUE U KallWULIPHBIE SIBJIEHUA. TerIoBoe pacliupeHue u
coKaTHe.

Temnepatypa. CBa3b TemMmepaTypbl CO CKOPOCTBbIO TEIUIOBOTO ABWIKEHHS 4YacTull. BHyTpeHHsA
sHeprusi. CriocoObl M3MEHEHHsS BHYTPEHHEH HSHEPruu: TEeIulonepenaya W coBepliineHne padoTsl. Buubl
TEIUIONEPEIauu: TEIUIONPOBOIHOCTh, KOHBEKIUS, U3ITyYCHHE.

KonuuecTBo TernoTel. YeiapHas TEIOEMKOCTh BelIeCTBa. TermiooOMeH U TEIIOBOE PaBHOBECHE.
VYpaBuenue TeruioBoro OanaHca. IlnaBneHue u oTBepleBaHUE KPHUCTAUIMYECKUX BELIECTB. YeNbHas
teruiorta maBneHus. [lapooOpa3zoBanue u koHaeHcanus. Mcmapenwe. Kurmenue. YienbHas TeruioTa
napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEPATypPhl KUIICHUS OT aTMOC(HEPHOTO JaBICHHUS.

BiiaxxHocTs BO3yXa.

OHeprus TOIUIMBA. Y I€JIbHAs TEIJIOTa CrOPaHUsl.

[Tpunuuner padotel TemioBbix asuratenei KIIJ temnoBoro asurarens. TermnoBble nBUTATENd U
3allUTa OKPYKAKOIIEH Cpebl.

3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPrUH B TEIUIOBBIX MPOIECCaX.

Hemoncmpayuu.

HabmoteHne 6poyHOBCKOTO JIBHIKEHUS.

Habmonenue nuddysuu.

Hab6nronenue siBeHnit cMauMBaHUs U KalTMJUISIPHBIX SIBJICHUI.

Habmroienue TemnoBoro pacimvpeHust Ted.

N3menenue gapiaeHus ra3a npu M3MEHEHUH 00bEMa M HArpEBaHUM UITU OXJIAXKICHUM.
[IpaBuna n3MepeHus TeMeparypsl.

Buasl remionepenayn.

OxnaxkieHre Ipu COBEPIICHUH PabOTHI.

HarpeBanue npu coBepiiieHnr pabOThl BHEITHUMU CUJIaAMHU.

0. CpaBHeHuE TEIITOEMKOCTEH Pa3IMYHBIX BEIIECTB.

1. HaOnronenue KumeHus.

12. HaGnroieHue moCTOSHCTBA TEMIIEPATyphl IIPU IUIABICHUU.

13. Mozenu TEIUIOBbIX ABUTATENEH.

Jlabopamopuvie pabomot u onvimel.

OnbIThI 110 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO IPUTSKEHUSL.

OnbITHl IO BRIPALTUBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM WM caxapa.

OnbITHI 110 HAOTIOJEHUIO TETIJIOBOTO PACIIMPEHUS ra30B, KUAKOCTEH U TBEPBIX Tell.
Omnpenenenue gaBieHNs BO3ayxa B 0a/IOHE IIIIPUILIA.

OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHHS BO3/AyXa OT ero oO0béMa M HarpeBaHUs
WJTU OXJIQXKICHHUSL.

[IpoBepka  rumoTe3pl  JMHEHHONM  3aBUCUMOCTH  JJUHBI  CTOJIOMKA  KUJAKOCTH B
TEPMOMETPHUECKON TPYOKE OT TeMITepaTypBhl.
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7. HaOnroneHwe M3MEHEHUs BHYTPEHHEH SHEPruu Teja B Pe3ysibTaTe TeIuionepenadn U padboTs
BHEILIHUX CHIL.
UccnenoBanue siBeHUs TEIIO00OMEHA MPH CMEIIMBAHUHN XOJIOIHON U TOPSYEH BOJIBI.
9. OmpeneneHue KOIWYEeCTBA TEIUIOTHI, MOTYYEHHOTO BOJAOW MpPU TEINIOOOMEHE C HarpeThiM
METAJUTMYECKUM ITUITUHAPOM.

10. Ompenenenue yaenbHOM TEIOEMKOCTH BEILIECTBA.

11. ViccnenoBanue mnpoiecca UCIIapeHHUs.

12. Onpenenenue OTHOCUTEIHHON BIaKHOCTH BO3yXa.

13. Onpenenenne yaenbHON TEIIOTHI TUTABJICHUS JIH/IA.

Pasnpen 7. diiekTpu4eckne 1 MATHUTHbBIC SIBJICHHSA.

Onektpuzanus Ten. J[Ba poma aNeKTpUYECKUX 3apsiioB. BzaumoaeiicTBue 3apsKeHHBIX TeJl. 3aKOH
Kynona (3aBUCHUMOCTb CHJIBI B3aMMOJEHCTBUSL 3apsDKEHHBIX TE OT BEJIMYMHBI 3aps/IOB U PAaCCTOSHUS
MEXY TeJIaMu).

Onektpuueckoe mojie. Hampsok€HHocTh anexTpuueckoro mosst. [lpuHnun —cyneprno3unuu
ANEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn snexTpuyeckux 3apsioB. DJIEMEHTapHbI 3ieKTpuueckuil 3apsai. CTpoeHHe aToMa.
[IpOoBOIHUMKY M TUAJIEKTPUKHU. 3aKOH COXPAHEHMS SJIEKTPUUYECKOIO 3apsija.

DNEeKTPUYECKUN TOK. YCIOBUSl CYLIECTBOBAHMS JJIEKTPUUECKOrO0 TOKA. VICTOUHHMKH MOCTOSIHHOTO
TOKa. JIeHCTBHsI 2JIGKTPUUYECKOTO TOKa (TEIUIOBOE, XMMHYECKOE, MAarHUTHOE). DJICKTPUYECKUNA TOK B
JKUJKOCTSIX U raszax.

Onektpuyeckas uenb. Cuia Toka. DneKkTpudeckoe HamnpsbkeHue. CONpOTUBICHHE MPOBOJHUKA.
VYnenbHoe compoTuBieHUE BemiecTBa. 3akoH Owma ana  ywyactka 1enu. [locienoBarensHoe U
IapajuieIbHOE COEIMHEHHE ITPOBOIHUKOB.

Pabota W MOIIHOCTH 3JEKTPUYECKOro Toka. 3akoH Jxoyns—JleHma. DiekTpuyeckue Lenu U
MOTpeOUTENH dIIEKTpHUUECKOr IHeprun B ObITy. KopoTkoe 3aMbikaHue.

[TocTrosiHHbIE MarHUTBL. B3aumMoAENCTBUE MOCTOAHHBIX MAarHUTOB. MarHUTHOE 1moJie. MarHutTHoe
nosie 3eMJIM M €ro 3HaueHue Ui *u3HU Ha 3emie. Onbeit Dpcreaa. MarHuTHoe 1moJie 3JIEKTPUYECKOro
ToKa. [I[puMeHeHue 3JIeKTPOMarHuToOB B TeXHUKE. J[eMiCTBHE MAarHUTHOTO MMOJIsI HA MPOBOJHUK C TOKOM.
DIEeKTpOoABUTATENb IOCTOSTHHOIO TOKA. Vcnosb30BaHUE 3JIEKTPOJBUTATENEH B TEXHUUECKUX YCTPOMUCTBAX
Y Ha TPAHCIOpPTE.

OnbiTel @apanes. SABneHue 3aeKTpoMarHuTHOW MHAyKiuu. [IpaBuno Jlenma. Dnexkrporeneparop.
CriocoObl MONMY4YeHUS! AICKTPUUYECKON JHEPruu. DJIEKTPOCTAHIIMM Ha BO300HOBISEMBIX HCTOYHMKAX
SHEPTUH.

Hemoncmpayuu.

DnekTpuszanus Ted.

JIBa pojia 3IEKTPUUECKUX 3apsA0B U B3aUMOCHCTBUE 3apSIKEHHBIX TEJl.
YCTpolCTBO U IEMCTBUE DIIEKTPOCKOIIA.

DnexTpocTaTHuecKast UHIYKIHSL.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3aPsI0B.

[TpoBOIHUKY ¥ TUDIIEKTPUKH.

MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MO,
HcToyHMKM TOCTOSSHHOTO TOKA.

JIeNCTBUA DIIEKTPUYECKOTO TOKA.

0. DIeKTPUYECKHIA TOK B )KUKOCTH.

1. I'a30BeIi1 paspsi.

12. i3mepeHue cuiibl TOKa aMIIePMETPOM.

13. Usmepenue 3MeKTpUIecKOro HAMPSKEHUST BOIIETMETPOM.

14. PeocTaT 1 Mara3uH COMPOTHUBIICHUH.

15. BzaumoieiicTBIE NOCTOSIHHBIX MAarHUTOB.

16. MonenupoBaHre HEBO3MOKHOCTH pa3ziesieHuUs TOJ0COB MarHuTa.
17. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

18. OnmiT Dpcrena.

19. MarauTtHoe moje ToKa. JIeKTPOMarHuT.

o
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20. JleficTBHME MAarHUTHOTO ITOJISI HA TIPOBOJIHUK C TOKOM.

21. DneKkTpoABUraTeNIb MOCTOSHHOTO TOKA.

22. ViccnenoBaHue SIBICHUS JICKTPOMArHUTHON HHTYKITHH.

23. Omnbitel apajes.

24. 3aBUCUMOCTbH HAIIPABJICHHUS WHIYKIIMOHHOTO TOKA OT YCIIOBUI €r0 BOSHUKHOBCHHS.

25. DeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomot u onvimol.

OnbITHI 110 HAOTIOACHUIO STEKTPU3AUH TeJ HMHIYKIINEH U IPH COMPUKOCHOBEHHH.

HccnenoBanue neicTBUS 3JIEKTPUYECKOTO MOJIS HA MPOBOJHUKH U TUAJICKTPUKH.

COopka u mpoBepKa padOThI SIEKTPHUECKOM e MOCTOSHHOTO TOKA.

W3Mepenue u peryIupoBaHUe CHIIBI TOKA.

W3mepenue u perynupoBaHue HAMPSIKEHUS.

HccnenmoBanne 3aBUCUMOCTH CHIJIBI TOKA, WJAYIIETO 4Yepe3 PE3UCTOpP, OT COMPOTHUBICHUS

pe3UcCTOpa U HAMPSKEHHS HA PE3UCTOPE.

7. OmBITBI, TEMOHCTPUPYIOIINE 3aBHCHMOCTH JJICKTPUYCCKOTO COMPOTHBIICHUS TPOBOJHHUKA OT
€ro JUTMHBI, TUIOIIA I TIOTIEPEYHOT0 CEUSHHS 1 MaTepHaa.

8. Ilpoepka mpaBWiia CJIOXKCHUS HANPSKECHWHA TIPH TIOCIEJOBATEIBEHOM COSAMHEHHH JBYX
PE3UCTOPOB.

9. TlpoBepka mpaBuia JJIsl CHJIbI TOKA IIPU MapajuIeIbHOM COEAMHEHUN PE3UCTOPOB.

10. Ompenenenue pabOTHI ATEKTPUUECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP.

11. Omnpenenenue MOUTHOCTH JIEKTPHUUECKOT0 TOKA, BBIIEISIEMOM Ha pe3ucTope.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JIAMIIOUKY, OT HAPSKeHUS Ha HE.

13. Omnpenenenue KIIJ] narpeBarers.

14. VccnenoBanue MarHUTHOTO B3aUMOJICHCTBUS TIOCTOSTHHBIX MAarHUTOB.

15. U3y4yeHrie MarHUTHOTO MOJIsi TOCTOSIHHBIX MAarHUTOB MPHU UX OOBEAMHEHUH U Pa3/ICICHHUH.

16. MccnenoBanue AeMCTBUS SIEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPEIIKY.

17. OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbl B3AUMOACHCTBHSI KaTYIIKU C TOKOM U MarHura
OT CWJIBI TOKA U HATPaBJICHUS TOKA B KATYIIIKE.

18. U3zyyenue nqeiCTBUS MAarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

19. KoHcTpyupoBaHue U u3ydyeHue padOThI SJEKTPOIBUTATEIIS.

20. Nzmepenne KIIJI snekTpoaBUraTeIbHONW YCTaHOBKH.

21. OmBITH IO UCCIICIOBAHUIO SIBIICHUS YJIEKTPOMArHUTHON MHYKIIMH: UCCIICIOBAHUE U3MEHEHHMA

3HA4YEeHHUs U HAIIPABJICHHS WHAYKIIMOHHOI'O TOKA.
9 KJIACC

ISR

Pa3nen 8. Mexannueckue siBJICHUS.

Mexanudeckoe aBuwkeHue. MarepuanpHass Touka. Cucrema orcuéra. OTHOCHUTENBHOCTH
MEXaHUYECKOr0 JBHKEHUSA. PaBHOMEpPHOE MPSAMOJIMHEHOE NBHKeHUE. HepaBHOMEpHOE MPSIMOIMHEWHOE
nBrkeHne. CpeHsAs U MTHOBEHHAs CKOPOCTh TeJla TP HEPABHOMEPHOM JIBUKEHUU.

VYckopenue. PaBHOyckOpeHHOE mpsMoiivHelHoe nBmwkeHue. CBoOogHoe mazeHue. ONbITH
lanunes.

PaBHOMepHOE nBMXEeHHE MO OKpyXHOCTU. [lepuon u yactora oOpareHus. JIunelHas u yrioBas
ckopoctu. LleHTpocTpeMutenbHoe yCKOpEHHeE.

[TepBoiii 3axkoH HptoToHa. Bropoit 3akon Herotona. Tperuih 3akoH Herorona. Ilpuniun
CYIEPHO3ULIUU CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: CWIa TPEHHUSI CKOJBXKEHHUS, CHJIa TPEHHS IOKOS,
JpYTUe BUIbI TPEHUS.

Cuna TSKECTH W 3aKOH BCEMHPHOTO TATOTEHHA. YCKOpEHHE CBOOOJIHOro majeHus. JIBMKeHue
ianeT Bokpyr Connia. [lepBas kocMuueckasi ckopoctb. HeBecoMOCTh U eperpy3Ku.

PaBHOBecue matepuanbHONW TOYkH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecwe TBEPAOTO Teia C
3aKpEIUIEHHOMN OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TskecTu.

Nmnynbe Tena. Usmenenune nmnyibca. UMnynbe cuibl. 3aKOH COXpaHEHUs UMITYJIbca. PeakTuBHOE
JIBUYKEHUE.



Mexannueckas paboTa U MOIIHOCTb. PaboTa cui TskecTH, ynpyroctu, TpeHus. CBsi3b SHEPrUU U
pabotbl. IloTeHImanbpHas sHeprus Tena, MOAHATOrO HaJl MOBEPXHOCTHIO 3eMid. [loTeHanbHas sHeprus
ckaroil mpyxunbl. Kunernueckas sHeprusi. Teopema O KMHETHYECKOW HSHEPruM. 3aKOH COXPaHEHUS
MEXaHUYECKON SHEPTUH.

Hemoncmpayuu.

1. HaGmroneHne MEXaHMYECKOTO JIBIKEHUS Tella OTHOCUTENLHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE ITyTeH ¥ TPACKTOPHHA IBUKECHHUS OJHOTO M TOTO )K€ TeJIa OTHOCHTEIBHO Pa3HBIX Tell
OTCYETA.

3. H3mepeHne cKOPOCTH U YCKOPEHUS MPSMOIMHEHHOTO IBMKEHHUS.

4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOT'O JABMIKEHHS.

5. HaGmroneHue ABUKEHUS TEa MO OKPYKHOCTH.

6. HaOnromeHne MeXaHMYECKUX SIBICHUMN, MPOUCXOIANUX B cucTeme oTcuéta «Tenexkay mpu eé
PaBHOMEPHOM W YCKOPEHHOM JIBHXKCHUH OTHOCHUTEIIFHO KaOMHETa (PH3UKH.

7. 3aBHCHMOCTh YCKOPEHUS Tella OT MACChl Tela U JCUCTBYIOIIECH Ha HETO CUJIBL.

8. HaOmoneHne paBeHCTBA CHII IPU B3aUMOZICHCTBUU TEI.

9. H3meHeHwue Beca Tena MPU YCKOPEHHOM JIBUKCHHH.

10. Iepemaua uMIyIIbca MPU B3aUMOJICHCTBUAN TEII.

11. IIpeoGpa3oBaHus SHEPTUU NPH B3aUMOICHCTBUHU Tell.

12. CoxpaHeHne UMITyJIbCa TIPH HEYITPYTOM B3aUMOICHCTBHH.

13. Coxpanenue UMITyjIbCca MpU aOCOIIOTHO YIIPYrOM B3aUMOJICHCTBUY.

14. HabGmoneHre peakTUBHOTO JABUKCHUSI.

15. CoxpaneHnue MEXaHUYECKON SHEPrUH MIPU CBOOOTHOM Ma/ICHUH.

16. CoxpaHeHre MEXaHUYEeCKOM SHEPruu Npu ABMKEHUH Tella 0] AEHCTBUEM MPYKUHBI.

Jlabopamopuvie pabomot u onvimol.

1. KoHncTpyupoBaHue TpakTa AJisi pa3roHa U JaJdbHEUIIEro paBHOMEPHOIO JIBHXKEHUS IIapuKa WU
TEJIEKKH.

2. Ormpezenenue cpeaHeil CKOPOCTU CKOJIBKEHUs OpycKa WM JBUKEHHS IIapHKa MO HAKIOHHOU
TUIOCKOCTH.

3. Ompezenenne yCKOpeHHs Teja MPU paBHOYCKOPEHHOM JABMKEHUU MO HAKIIOHHOMW TIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IIYyTH OT BpPEMEHH IIpM PAaBHOYCKOPEHHOM JBIDKEHHH 0e3
HAYaJIbHOM CKOPOCTH.

5. TlpoBepka rumoTes3bl: €CIH MPH PAaBHOYCKOPEHHOM JIBHKCHHU 0€3 HaualbHOW CKOPOCTH MYTH
OTHOCSITCS KaK psiji HEYETHBIX YHCEIl, TO COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

6. HccrnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT CHJIBI HOPMAJIBHOTO JaBICHHS.

7. Omnpenenenre K03pPUITHIEHTA TPECHUS CKOITBKCHHUS.

8. Omnpenenenue KECTKOCTH MPYKUHBL.

9. Ompenenenne paboThl CUIIBI TPEHHS MPU PABHOMEPHOM JBIKEHUHU TeJa MO TOPHU30HTAIBHOM
MTOBEPXHOCTH.

10. Onpenenenuie paboThI CUIIBI YIPYTOCTH IPU MOIBEME I'Py3a ¢ HCHOIB30BAHUEM HETOJIBUKHOTO
Y TIOJIBUKHOTO OJIOKOB.

11. Uzy4yenue 3aKk0Ha COXpAaHEHUS SHEPTUU.

Pa3znen 9. Mexanuveckne Kojie0aHusl U BOJHBI.

KonebarenpHoe aBmkeHrne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHMIA: IEPHOJ], YaCTOTa, aMIUTUTY/A.
MareMaTtuueckuii ¥ Mpy>KUHHBIA MasTHUKU. [IpeBpalieHne sHepruu npu Kojie0aTeIbHOM JIBH)KCHHH.

3aryxaromue kojaebanus. Beinyxaennsie konebanus. Pesonanc. Mexanndeckue BonHbl. CBOMCTBA
MEXaHM4YeCKHX BOJH. IIpomosbHble W monepedHble BOJHBL. J[IMHA BOMHBI W CKOPOCTh €€
pacnpocTtpaHeHusi. MexaHn4eCKHUe BOJIHBI B TBEPIOM TEJI€, CEICMUYECKUE BOJIHBI.

3ByK. 'poMKOCTh 3ByKa U BeicOoTa ToHa. OTpakeHue 3ByKka. H(dpa3ByK U yabTpa3ByK.

Hemoncmpayuu.

1

2.
3.
4.

Hab6nronenue konebanuii T Mo 1eHCTBUEM CHITBI TSDKECTH M CHITBI YIIPYTOCTH.
Habmoienue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Hab6nronenue BEIHYKIEHHBIX KOJIeOaHUW U pe30HaHCa.

Pacnipoctpanenue npoaoabHbIX U MONEPEUHbIX BOJH (Ha MOJIEIN).



5. HabGmroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKyCTHYECKHUI pe30HaHC.
Jlabopamopuvie pabomot u onvimol.
1. OmpeneneHue 4acTOTHI U IEPUOAA KOJIEOAHUN MATEMAaTHYECKOTO MasiTHHKA.
2. OrmpenerieHre 9acTOTHI M ITEPHOJIa KOJICOAHHUH TTPYKIUHHOTO MasTHUKA.
3. HccnemoBaHue 3aBUCHMOCTH TepHOAa KoJeOaHWN MOABEUICHHOTO K HUTH Tpy3a OT JIMHBI
HUTH.
4. WccnenoBaHue 3aBUCHMOCTH Mepro/ia KoleOaHuil MPy>KUHHOTO MasgTHUKA OT MacChl rpy3a.
5. TlpoBepka HE3aBUCUMOCTH MEepUOa KOJIeOaHU TPy3a, MMOABEIICHHOTO K HUTH, OT MacChl Tpy3a.
6. OmnbITBl, AEMOHCTPHUPYIOIINE 3aBUCHUMOCTh MEpHOAa KOJICOAHWH MPYKUHHOTO MAasTHHKA OT
MaccChl Tpy3a U KECTKOCTH TPYKUHBL.
7. VI3mepeHue ycKOpeHHs] CBOOOJIHOTO MaICHUSI.
Paznen 10. DnekTpoMarHuTHOE 1MoJie M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNeKTPOMarHUTHOE ToJie. DIEKTPOMAarHUTHbIE BOJHBL. (CBOICTBA 3JEKTPOMArHUTHBIX BOJH.
[IIxana 351eKTpOMarHUTHEIX BOJIH. VICIIOIh30BaHME SJIEKTPOMArHUTHBIX BOJIH JJIsl COTOBOM CBSI3H.
DnekTpoMarHuTHas npupoza csera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa NEKTPOMATHUTHBIX BOJH.
2. BomHoBbIE CBOICTBA CBETA.
Jlabopamopuwvie pabomot u onvimel.
1. V3ydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C IIOMOIIBI0 MOOMIBHOTO TeledoHa.
Pa3nea 11. CBeToBLI€E IBJICHHUS.
JlydeBast monenb cBeta. Mctounnku ceta. IIpsiMonuHeiiHOE pacnpoCTpaHEHUE CBETa. 3aTMEHHMS
Connua u Jlynsl. Otpaxenue ceerta. [mockoe 3epkaiio. 3akoH OTpaKEHUS CBETA.
[Ipenomnenue cBera. 3akoH mperoMyeHHs cBera. [lonHOe BHYTpPEHHEEe OTpa)KeHHE CBETa.
Hcnonb3oBaHue MOJHOTO BHYTPEHHETO OTPAKEHHUSI B ONTHUYECKUX CBETOBOJIAX.
Jlunza. Xox nydeit B muH3e. OnTudeckas cucteMa ¢oTtoarmnapara, MUKPOCKOTa U Telieckona. I'ma3
KaK OITHYECKasi cucreMa. bin3opyKocTh U AalbHO30PKOCTb.
Pasznoxxenue Oenoro cBera B crnekTp. OmbiTel HpioroHa. CroxeHHE CHEKTPaJbHBIX I[BETOB.
Jucnepcus cera.
Hemoncmpayuu.
[IpsimonMHEHOE PacIpOCTPaHEHUE CBETA.
OTtpaxeHue cBera.
[Tonmyyenue n3006pa>keHUit B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Ipenominenue cBeTa.
OnTuyeckuii CBETOBO/I.
Xon nydei B coOnparomiei JTuH3e.
Xox J1ydeil B pacCeuBarOIIEH JIUH3E.
[Tonmyuenue n300pakeHUi ¢ TOMOIIBIO JTUH3.
[Tpunun aeiictBusa GoroamnmnapaTa, MUKPOCKOTA U TEIECKOIIA.
10 Monens rinasa.
11. PaznosxeHue 6€I0ro CBeTa B CIIEKTP.
12. Tlony4enue 0enoro cBeTa Npu CIOKEHUH CBETA Pa3HbIX [[BETOB.
Jlabopamopnsie pabomel u onvimol.
1. HUccnenoBanue 3aBUCHMOCTH yTIa OTPaXKEHUS CBETOBOT'O JIy4a OT yrjia MaICHus.
2. H3yuenue xapaKkTEepHUCTHK H300paKCHHS IPEAMETa B TUIOCKOM 3epKalie.
3. HccnenoBaHue 3aBUCUMOCTH yrila MPEIOMIICHUS CBETOBOTO Jyda OT YIJia MMaJIeHUs] Ha TPAHMIIC
«BO3JTYX—CTEKJIO».
[Tonmyuenue n300pakeHUl ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.
Omnpenenenne GOKYCHOTO PacCTOSTHUS M ONTHUECKON CHIIbI COOMPAIOIIEH JIMH3HI.
OMnBITHI IO PA3NIOKEHUIO OEJIOT0 CBETa B CIIEKT.
OnbITHI 110 BOCTIPUATHIO I[BETA MPEAMETOB MIPHU UX HAOIIOACHUH Yepe3 LIBETOBbIE (PUIBTPHI.
Pasne.n 12. KBaHnroBbIe IBJICHHUA.

CoNoR~WNE

No ok



Omnertel  Pesepdopna w 1uraneTapHast Mojenb aroma. Mopens atoma bopa. Hcmyckanme u
norjomieHre ceeta atomoM. KBanTel. JInHelyaTpie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a-, 6eta- u ramma-uznydenus. CtpoeHue aroMHoro sigpa. HykmonHas
MOJIeNIb aTOMHOTO siipa. M3oTonsl. PangnoaktuBHele npeBpamenus. [lepron noiaypacnana aTOMHBIX SIIED.

Anepuble peakiyu. 3aKOHBI COXPAHEHUS 3apsiZIOBOTO0 M MACCOBOTO YHCEI. DHEPTHs CBSI3M aTOMHBIX
snep. CBsa3b Macchl U dHEpruu. Peakiuu cuntes3a u aenenus saep. Mcrounuku s3ueprun ConHia u 3BE37.

SAnepnas sHepreTuka. JleMCTBUS paMOAKTUBHBIX U3JIyYCHHUU HA JKUBBIC OPTaHU3MBI.

Hemoncmpayuu.

CrieKTphl U3ITy4eHUs U MOTJIOIIEHHUS.

CrieKTpsl pa3IvyYHbIX Ta30B.

CrniexTp Bozopo/a.

HaGnronenue TpexoB B kamepe BuibcoHa.

Pabota cuéTunka HOHU3UPYIOMIUX U3ITYyUEHUI.

Peructpanus nznydeHus IpUpoOAHBIX MUHEPAJIOB U IIPOAYKTOB.

./Iaﬁopamopnbte pabdomwt u onvimol.

1. HaOGnroneHue CIIOUIHBIX M IMHEWYATHIX CIIEKTPOB U3ITY4EHHUS.

2. HccrmenoBanue TpPEKOB: W3MEpPEHHE OJHEPTUM YACTHIBI 10 TOPMO3HOMY TyTH (TI0

dororpadusam).

3. H3mepenue paaunoakTUBHOTO (hoHa.

IToBTOpPHTE/IBLHO-00001IAO NI MOYIb.

[ToBTOpUTENHEHO--0000MAOIMI MOAYIh TMpPEIHA3HAYCH JUIsI CHCTEMAaTH3allud W 0000IIeHUs
NPEIMETHOTO COAEP)KaHUS U OIbITAa JESITEIbHOCTH, MPHOOPETEHHOTO NpPU HM3YYEHHH BCEro Kypca
¢bu3uKM, a TakkKe N1 HOArOTOBKM K OCHOBHOMY TIOCYAApCTBEHHOMY »3K3aMeHy MO (u3HKe st
o0yJaromuxcs, BBIOPaBIIMX 3TOT y4eOHBINH PEMET.

[Ipu u3yuyeHUU NAHHOTO MOIYJS PEaTU3yIOTCS U CUCTEMATHU3UPYIOTCS BHJBI JESATEIbHOCTH, HA
OCHOBE KOTOPBIX O0OECHEeUMBACTCS JOCTIDKEHHE MPEIMETHBIX M METAalpeJAMETHBIX IUIaHUPYEMbIX
pe3yabTaToB 00y4deHusl, POpMHUpPYETCS eCTeCTBEHHOHAY4YHass TPAMOTHOCTb: OCBOCHHE HayYHBIX METOJIOB
WCCIICIOBAHUS SIBJICHUN MPHUPOJBI U TEXHHUKH, OBJIAJCHHE YMEHHSIMH OOBIACHATH (PU3UYECKHE SIBICHUS,
MIPUMEHSISI TOTY4YEeHHbIE 3HAHUS, peIlaTh 3a/1a4l, B TOM YHCJIe KaYEeCTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[IpyHIMIIHATBHO AESTEIBHOCTHBIM XapaKTep JaHHOIO pasfesia peajau3yercss 3a CuéT TOro, 4yTo
oOyuaroluecs BBIMOJHAIOT 33/1aHUs, B KOTOPBIX UM IIPEAIaraeTcs:

Ha OCHOBE TOJYYEHHBIX 3HAHWW paclo3HaBaTh M HAYYHO OOBACHATH (U3WYECKUE SIBJICHHUS B
OKpY>Karollel mpupo/ie U MOBCETHEBHOM KU3HU;

HCIIOJIb30BaTh Hay4YHbIE METO/Ibl UCCIIEJOBAHUS (PU3NUYECKUX SIBJICHUI, B TOM YHCIIE ISl IPOBEPKU
TUIOTE3 U TOTYyYEHHS] TEOPETUYECKUX BBHIBOJIOB;

OOBSICHATH HaydyHBIE OCHOBBI HamboJyiee Ba)KHBIX JOCTH)KEHUI COBPEMEHHBIX TEXHOJOTHIA, HAIpUMep,
MPAKTUYECKOT'0 MCIOIB30BAHUS PA3IUYHBIX UCTOYHHKOB SHEPTrUU HA OCHOBE 3aKOHA MpEBpAllleHUs U
COXPAHEHHUS BCEX U3BECTHBIX BUJIOB DHEPTHH.

ook wdE



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

I/I3yquI/1e (1)I/I3I/IKI/I Ha YPOBHE OCHOBHOTO O6IJ_[CFO O6pa30BaHI/I${ HaIllpaBJICHO Ha AOOCTHIKXCHUC

JIMYHOCTHBIX, MCTAITPCAMETHBIX U IPCAMCTHBIX O6pa30BaT€HBHBIX PE3YIbTATOB.

B pe3ynbraTe n3ydeHus QU3MKUM Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHus y oOydaromierocs

OynyT chopMHUPOBAHBI CIEAYIOIINE TUIHOCTHBIC PE3YIIBTATHl B YACTH:

1) naTPUOTHYECKOr0 BOCTIMTAHUSA:

- IPOSIBIICHUE UHTEPECa K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCUUCKOHN (PU3NIECKOI HAYKH;

- IGHHOCTHOE OTHOIIIEHUE K JOCTH)KEHUSAM POCCUNCKHUX YIEHBIX --(DU3UKOB;

2) rpakIaHCKOro U 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CYXKIECHUU OOIIECTBEHHO 3HAYNMBIX M 3THUYECKUX MPOOIIEeM,
CBSI3aHHBIX C MTPAKTUYECKUM MPUMEHEHHEM JOCTHKCHHUH (PU3UKH;

- OCO3HAaHME Ba)XHOCTU MOPAJIBHO--3TUUYECKUX IPUHLIUIIOB B JI€ATEIIBHOCTU YYEHOTO;

3) acTeTH4eCcKOro BOCMMUTAHMS:

- BOCIIPHSITHE ICTETUYECKUX KaueCcTB (PM3MUECKOM HAYKH: €€ TApMOHUYHOTO TIOCTPOCHHSI, CTPOT'OCTH,
TOYHOCTH, JJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI0 MO3HAHUSA:

- OCO3HAHHWE IEHHOCTH (U3MYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA IMO3HAHHWS MHpPA, OCHOBBI
Pa3BUTHS TEXHOJIOTMI, BAXKHENIIEN COCTABIISIOLIEH KYJIbTYPHI;

- pa3BUTHE HAYYHOH JIFOOO3HATEILHOCTH, HHTEPECA K UCCIIE0BATEIIBCKOM IeITEIbHOCTH;

5) popmupoBaHuA KYJbTYPbI 310POBbSI M IMOIMOHAJIBLHOI0 0JIAT OOy YU

- OCO3HAHWE IIEHHOCTH 0€30MacHOro oOpas3a XU3HH B COBPEMEHHOM TEXHOJIOTHUYECKOM MHUDE,
BRXHOCTH TpaBUNl OE30MACHOTO TOBEIEHHUS HAa TPAHCIOPTE, HA JOpPOrax, C JIEKTPUYECKUM U
TEIJIOBBIM 00OPY/IOBAHUEM B JIOMAIIIHUX YCIIOBUSX;

- chopmupoBaHHOCTH HaBbIKa pediekcuu, TIPU3HAHKE CBOETO MPaBa Ha OIMIMOKY M TAKOTO K€ IIpaBa y
JIPYroro 4ejioBEKa;

6) TPyA0BOr0 BOCIMTAHMS:

- aKTUBHOE Yy4YacTHE B pEIICHHH MPAKTHYCCKUX 3aaad (B paMKax ceMbH, 00pa30oBaTEIIbHOMN
OpraHH3aIiy, Topoaa, Kpas) TEXHOJIOTUYECKON U COLMaIbHONU HAMpPaBIECHHOCTH, TPEOYIOIINX B TOM
yucie U PU3NIECKUX 3HAHUM;

- IHTEPEC K MPAKTUICCKOMY H3yUEHHUIO MTpodeccHii, CBI3aHHBIX ¢ (PU3UKOI;

7) 3K0JI0THYE€CKOr0 BOCTIMTAHMS:

- OpUEHTaIMs Ha MpUMEHEeHHe (QU3MYECKUX 3HAHWN AJIA PElIeHUs 3a7ad B OOJIACTH OKpYXKarollen
Cpe/ibl, TUTAHUPOBAHMSI TIOCTYIKOB U OLICHKU WX BO3MOYKHBIX MOCIIEICTBUM JIJIsl OKPYIKAIOIIEH CPEIbI;
- OCO3HaHHE II00AITBHOTO XapaKTepa HKOJIOTUYECKUX MPOOIIEM U IyTel UX PEICHUS;

8) apanTanum K M3MEHSIIOMIUMCSH YCJIOBUSAM COIMATBHOI U MPUPOIHOI Cpebl:

- TOTpeOHOCTh BO B3aWMOJCHCTBUM TIPHU BBHITIOJHCHUHM HCCICAOBAaHUN M TPOCKTOB (HU3NUYCCKOMN
HAIPaBJICHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSM APYTHX;

- IOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUUYECKYIO JAEATEIbHOCTD;

- MoTpeOHOCTh B (OPMHPOBAHMHM HOBBIX 3HAaHWH, B TOM 4Hcle (GOPMYIHPOBATH WICH, TOHSATHSI,
TUTOTE3bI O (PU3HUECKUX O0BEKTAX U SBICHUSX;

- OCO3HaHME Je(PHUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKY;

- IJJAaHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUHU HOBBIX (DM3MUECKUX 3HAHUM;

- CTpEeMJICHHE aHAJIM3UPOBATh M BBISBISTH B3aUMOCBSI3U MPUPOIBI, OOLIECTBA U SKOHOMHUKH, B TOM
YHCIie C UCTIOIh30BaHUEM (PU3UIECKUX 3HAHUI;

- OIICHKA CBOMX ACHCTBHI C y4€TOM BIHUSHHUA HAa OKPYXKAIOIIYIO CPEIy, BO3MOXHBIX TI00aTbHBIX
MOCJIEICTBUM.

METAINIPEMETHBIE PE3YJIbTATBI



B pesynbraTe ocBOEHUS MpOrpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO OOIIETO OOpa3oBaHHS y
oOyyaromerocsi 0yayT c(hopMUpOBaHbl MeTalpeIMeTHbIe Pe3y/IbTaThbl, BKIIOYAIOIINE T03HABATEIbHbIE
YHHUBEpCAJIbHbIE y4eOHbIE JCHCTBUS, KOMMYHUKATHBHBIC YHHBEpCAJIbHBIE YUeOHBIE JCHCTBUS,
peryJsTUBHbIE YHUBEpCAJIbHbIE ydeOHbIE AeHCTBUS.

ITo3naBaTe/bHBbIe YHMBepcaIbHbIe y4eOHbIe AeiicTBUS

Ba3oBble JJornyeckue aeiicTBUA:

BBISIBJIATH M XapaKTEPU30BATh CYILIECTBEHHBIC IPU3HAKU OOBEKTOB (SIBICHUIA);

yCTaHABIMBATh CYIIECTBEHHBI MpPU3HAK KiIacCH(UKAIMM, OCHOBAaHHSA /I 000OMIeHHS W
CpaBHEHUS,

BBISIBJIAITh 3aKOHOMEPHOCTM M MPOTHBOPEUMS B paccMaTpUBaeMbIX (akTaX, NaHHBIX U
HAOJIOCHUAX, OTHOCSIIUXCS K (PU3UUECKUM SIBICHUSIM;

BBISIBIISATh IPUYUHHO--CJIEICTBEHHBIEC CBSI3U NP U3yYCHUH (PU3UUECKUX SBICHUN U MPOIECCOB,
JenaTh BBIBOJBI C HCIOJNB30BAaHUEM JACAYKTHBHBIX M HWHIYKTUBHBIX yMO3aKJIIOYCHUH,
BBIJIBUTATh TUTIOTE3bI O B3aUMOCBS3SIX (PU3UUECKUX BEIHUYHH;

CaMOCTOSITENIFHO BBIOMpaTh croco0 pemeHus y4yeOHON ¢u3nueckoil 3amgaun (CpaBHEHHE
HECKOJIBKAX BAPHAHTOB PELICHUs, BEIOOp Hambosee MOAXOAIIEro ¢ Y4€TOM CaMOCTOSATEIHEHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBrbIe uccienoBareLCcKHe AeiCTBHSA.

HCII0JIb30BaTh BOMPOCH! KaK UCCIIEA0BATENbCKUII MHCTPYMEHT MO3HAHMUS;

MPOBOJIUTH IO CAMOCTOSTEIBHO COCTaBICHHOMY IUIaHY OIIBIT, HECJIOXHBIA (PHU3HMUECKUi
9KCHEPUMEHT, HEOOJIBIIOE UCCIIE0BaHUE (PU3UUECKOTO SBICHUS;

OLICHMBAaTh HAa MPUMEHUMOCTh U JIOCTOBEPHOCTb HMH(POpPMAIUIO, IOJYYEHHYI0 B XOJIe
HCCJIEI0OBAaHUS WIIN DKCIIEPUMEHTA;

CaMOCTOATENIHO (POpMyTUpOBaTh OOOOIIEHUS W BBIBOABI IO pe3yJbTaTaM IpPOBEAEHHOTO
Ha0JII0/IEHUs, OTIbITA, UCCIIEJOBAHMS,

MIPOTHO3UPOBATh BO3MOXKHOE JaJbHEHIee pa3BUTHE (PU3MYECKHX MPOIECCOB, a TaKXKe
BBIIBUTATh MPEINONI0KEHNS 00 X PA3BUTUU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Padora ¢ undopmanmeii:

MPUMEHSITh Pa3IMYHBIE METO/bI, HHCTPYMEHTHI U 3aMPOCHI IPU TIOUCKE U 0TOOpe MHPOpMAITUU
WIM JAHHBIX C YYETOM IMpeJIOKEHHON yueOHOoH pu3nueckoil 3a1auu;

aHAIM3UPOBATh, CUCTEMATU3HPOBATh U WHTEPIIPETHPOBATh MHPOPMAIUIO PA3ITUIHBIX BHIIOB U
(dhopM mpecTaBIeHHUS;

CaMOCTOSITEIbHO  BBIOMpaATh ONTUMAaJbHYIO (GOpMY TpeACTaBiIeHUS HWHOOPMAIUH H
WUTIOCTPUPOBATH PelllaeMble 3a/1a4 HECIOKHBIMHA CXEMaMHU, TuarpaMMaMu, HHOU TpaduKoi u
UX KOMOWHAIIMSIMH.

KomMyHukaTnBHBIC yHHBepcaibHble Y4eOHbIE IeHCTBHUA:

B XoZe OOCYXIeHHs y4yeOHOro maTepuana, pe3yabTaToB JabOpaTOpHBIX PabOT U MPOEKTOB
3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOl TeMbl U BBICKA3bIBATh WJICU, HAIlCJICHHBIC HA
pelieHne 3aa4yu U moifiepKaHue 01aroxenaTeIbHOCTH OOIEHUS;

COTIOCTABIISITh CBOHM CYXICHUS C CYKACHHSIMH APYTUX YYaCTHHKOB JUaiora, oOHapy>KMBaTh
pa3auvmue U CXOACTBO MO3ULIMI;

BBIPAXXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

MyOJMYHO TPEACTABIATH PE3YNbTAaThl BBIMOJHEHHOTO (PU3MUYECKOTO OMbITa (IKCIEPHUMEHTA,
HCCIIEeIOBaHUS, TIPOCKTA);

MOHMMATh M WCIOJB30BaTh IMPEUMYIIECTBA KOMAHIHOW W HWHIWBHyadbHOW pabOTHl IMPHU
pelIeHnH KOHKPETHON (hU3NYecKoi MpoOIeMbl;

MIPUHUMATH 1I€JTd COBMECTHOM NIESITEIIbHOCTH, OPTaHU30BBIBAThH JACHCTBUSA MO €€ JTOCTHKECHUIO:
pacupenensTh poiid, o0CYKIaTh MPOIECCHl U PE3YNIbTAaThl COBMECTHOW paboThI, 0000IIaTh
MHEHHS HECKOJILKHX JTIOJIEH;



BBIIIOJIHATh CBOK 4acTb paOOThI, JOCTUras KadyeCTBEHHOI'O pe3ylbTaTa II0 CBOEMY
HaIIpaBJICHUIO U KOOPAUHUPYS CBOU ACUCTBUSA C APYTHUMH YJICHAMU KOMAaH/]IbI;

OLICHUBATh KayeCTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPHSIM, CaMOCTOSTEIBHO
c(OpMyJIHPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.

PerynsiTuBHbIe yHHBepcaJbHbIe y4eOHbIe AeiicTBUS

Camoopranusanus:

BBISIBJISITH MPOOJEMbl B JKU3HEHHBIX M YYEOHBIX CHUTyalUsX, TPeOYyIOIUX ISl peIIeHUs
(bu3nYecKUX 3HaHUH;

OPHEHTUPOBATHCA B PA3JIMYHBIX MOAXOJAX MPUHATHS pEIleHUH (MHIMBUAYaAIbHOE, NPUHATHE
pelIeHNs B IpyMIe, IPUHATHE PELLIEHUH TPYIIION);

CaMOCTOSITENIbHO ~ COCTABIIAATh ~ QJITOPUTM  pelieHHs (U3UYECKOM 3ajauu WM IUIaHa
UCCIIEZIOBAaHUsI € Y4ETOM HMEIOIIMXCS PECypcOB U COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTUPOBATh IPEIIaracMble BAPUAHTHI PELLICHUN;

JienaTh BEIOOpP U OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CaMOKOHTpOﬂb, MO OHAJbHBIA HHTEJLJIEKT:

J1aBaTh a/ICKBaTHYIO OLIEHKY CUTYallUU U IpeJylaraTh IJ1aH €€ U3MEHEHMS,

OOBSICHATh IPUYMHBI TOCTUKEHUS (HEJOCTHKEHUS) Pe3yIbTaTOB JI€ATEIbHOCTH, J1aBaTh OLIEHKY
MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTb (B TOM 4YHCIE B XOJ BBIINOJHEHUS (PU3HUECKOTO
UCCIIEZIOBAaHUSI WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOATENBCTB, M3MEHMBLIMXCS CHUTYyalui,
YCTaHOBJIEHHBIX OIINOOK, BOSHUKIIUX TPYAHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3y/bTaTa LEJIN U YCIOBUSM;

CTaBUTh ce0s1 HA MECTO JPYyroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU Ha HAyyHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

MPU3HABATH CBOE MPABO HA OUIMOKY NP pelleHNH (PU3NUECKUX 33/1a4 WIKA B YTBEPXKACHUAX HA
Hay4HbIE TEMbI U TAKOE e IIPaBO JAPYroro.

INPEAMETHBIE PE3YJIbTATbBI

K xoHiy o6yuyenust B 7 kjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE TOJKHBI OTPaXaTh
c(OPMHPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

WCHOJb30BAaTh TOHATHS: (PU3NUYECKUE M XUMHUYECKHUE SIBJICHHSA, HAOIIOACHUE, 3KCIIEPUMEHT,
MO/IeJb, TUIIOTE3a, €AUHULIBI (PU3UUECKUX BEJIMYMH, aTOM, MOJIEKYJA, arperaTHble COCTOSIHUS
BellecTBa (TBEpAOE, KHUIKOE, Tra3zo00pa3HOE), MEXaHHYECKOoe JBHXKEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJUHEIHOE), TpPaeKTOpUs, paBHOJEHCTBYIOWIAs cuia, aedopmarus
(ynpyras, miuactudeckas), HSBECOMOCTb, COOOILIAIOIINECS COCY/IbI,

pasznuuath sBiAeHUA (nupdy3us, TEmIoBoe [ABWKEHHE YacCTHIl BELIeCTBA, PAaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBUKEHHE, MHEPLUS, B3aUMOJICHCTBUE TEJ, paBHOBECUE TBEPABIX
TEJ C 3aKPEIUIEHHONW OCBIO BPAILEHUS, Iepefada JaBICHUs TBEPABIMU TeJIaMU, )KUJKOCTSIMHU U
razaMu, atMoc(epHoOe JaBJI€HME, IJIaBaHUE TeJ, MPEBpPALICHUS MEXaHUYECKOH SHEpruu) Mo
ONMCAaHHI0 MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOUIMX JaHHOE
(u3nyeckoe sIBICHUE;

pacro3HaBaTh MPOSIBIICHUE W3YyYCHHBIX (PU3MUECKUX SIBICHUI B OKPY)KAIOIIEM MHUpE, B TOM
quciae (U3NUECKUe SIBJICHUS B IPUPOJE: NPUMEPHI JBUKEHUS C PA3IUYHBIMU CKOPOCTSAMHU B
XKUBOW M HEXHUBOW NpHUpOJE, NEUCTBUE CUJIbl TPEHUS B MNPHUPOJE M TEXHUKE, BIHMSHHUE
aTMOC(EpPHOro JaBJIECHUS Ha KUBOW OpraHM3M, IUIaBaHUE PbIO, pbluarv B TeJ€ 4elloBeKa, MpH
3TOM NEPEBOAUTH MPAKTHUECKYIO 3a7adyy B Y4YEOHYIO, BBIICJATH CYILIECTBEHHbIE CBOWMCTBA
(mpu3Haky) PU3NYECKHUX SBIICHHIA;,

ONUCHIBATh HW3YyYEHHBIC CBOWCTBA Tel M (PU3MUECKUE SBJIECHUS, HUCHONb3Ys (uU3nUecKue
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEILECTBA, BPEMs, IIyTh, CKOPOCTb, CPEIHSASA CKOPOCTD,



CUJIa yIIPYroCTH, CUJIa TSYKECTH, BEC Tella, Cujla TPEHUsI, AaBleHue (TBEPAOrO Tela, KUAKOCTH,
rasa), BBITQJKMBAIOIIAsl CUJa, MEXaHWYecKass padoTa, MOIIHOCTb, TJIEYO CHUIIbI, MOMEHT CHIIBI,
KOX(QPHUIMEHT TMOJIE3HOTO JCUCTBHUSI MEXaHU3MOB, KWHETHYECKasl M MOTCHIMAIIbHAS SHEPIHs),
MpU OINUCAHWUU TMPABWIBHO TPAKTOBAaTh (U3MUYECKUH CMBICI HCIONb3yEeMbIX BEIMYUH, HX
0003Ha4YeHUs] ¥ €IMHULBI (PU3NYECKUX BEJIUYUH, HAXOAUTH (DOPMYIIbI, CBSA3BIBAIOIINE JaHHYIO
(U3MYECKYIO BEIMYMHY C IPYTUMH BETUYMHAMH, CTPOUTH IPaQUKU U3yYECHHBIX 3aBUCUMOCTEN
(DM3HYECKHUX BEIIMYUH;

XapaKTepu3oBaTh CBOWCTBA TeJ, (U3UYECKHUE SBICHHUS M TIPOLECCHl, HCIONB3YS MpaBHUIIa
CIIOEHHMsI CHJI (BIOJIb OJHOM MpsiMOii), 3aKoH ['yka, 3akoH [lackans, 3akoH Apxumena, mpaBUio
paBHOBecHs pbruara (0J0Ka), «30J10TOE MPABUII0» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKON
SHEPruu, NpU OTOM JaBaTh CIIOBECHYIO (OPMYIHMPOBKY 3aKOHA U 3alKCHIBATh €ro
MaTeMaTH4YECKOE BbIPAKEHHUE;

OOBSICHATh (PU3MUECKUE SBICHHS, MPOLECCHl U CBOWCTBA TeNl, B TOM YHCIE U B KOHTEKCTE
CUTyallull MPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBIABISATh MPUUYUHHO--CIEJACTBEHHbIE
CBSI3U, CTPOUTH 00BsCHEHHE U3 1—2 JIOrMYeCcKUX IIaroB ¢ Onopoi Ha 1—2 M3yuyeHHBIX CBOHCTBA
(bu3nyecKkux sIBICHUN, (PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiath pacuéTHble 3a1adyu B 1—2 AeHCTBUS, MCIOJIB3YS 3aKOHBI U (DOPMYIIbI, CBS3bIBAIOIINE
¢u3nyeckre BEIMUYMHBI: Ha OCHOBE aHajM3a YCJIOBMS 3a/layM 3allMChIBaTh KpaTKoe YCJIOBHE,
MOJCTaBIATh (PU3MUECKHE BEIWYMHBI B (QOpMYIBl U MPOBOAUTH Pacy€Thl, HAXOIUTh
CIpaBOYHBbIC JaHHBIE, HEOOXOAUMBbIE JUIs pelIeHHs 3a]ad, OLIEHUBaThb PEATHMCTUYHOCTD
MOJTY4YeHHOU (PU3NUECKON BETUYNHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh MPH MOMOIIM (U3NYECKUX METOJOB, B
OMMCAaHUN HCCJEIOBAaHUS BBLICNATH MPOBEpSEMOE MpPEANoyiokeHue (TUMOoTe3y), pa3iudarh U
MHTEPIPETHPOBATH MOYUYECHHBIH Pe3yIbTaT, HAXOIUTh OMIHOKH B XOJ/I€ OMBITA, JETIaTh BHIBOJIBI
0 €T0 pe3yNbTaTaMm;

MIPOBOAMUTH ONBITHI MO HAOMIOJEHUI0 (PU3MUECKHX SBICHUN WM (U3MYECKUX CBOWCTB TEI:
(GbopMyIHpOBaTh TPOBEpPsSEMBbIC MPEANOIOKEHUS, COOMpPaTh YCTAHOBKY H3 IPEIJIOKEHHOTO
000py/nOBaHus, 3aMUCHIBATh X0/ OIbITa U (POPMYJIUPOBATH BBHIBOJIBI;

BBITIOJHATH TMpsIMbIE HM3MEPEHHs] PACCTOSHUS, BpPEMEHH, MAacchl Teja, 00bEMa, CUJIBl H
TEMIIepaTyphl C UCIOJIb30BAHUEM aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, 3aMHUCHIBATH TOKA3aHUS
pUOOPOB ¢ YUETOM 3aJaHHON aOCOTIOTHOM MOTPEITHOCTA U3MEPCHUH;

MPOBOJIUTH HCCIIEIOBAHWE 3aBUCUMOCTH OIHOW (PU3NYECKOW BEIWYUHBI OT JPYyroul ¢
HCIIOJIb30BaHUEM NIPSIMBIX U3MEpPEHUI (3aBUCUMOCTH MyTH PaBHOMEPHO ABMXKYIIETOCS Tela OT
BPEMEHHU JIBIDKEHUS Tella, CHJIBI TPEHUs CKOJBKEHHUS OT Beca Tella, KayecTBa O0OpabOTKH
MOBEPXHOCTEN TEJl U HE3aBHUCHUMOCTH CHJIBI TPEHHSI OT IUIOIIAN CONPUKOCHOBEHUS TEJ, CHIIBI
YIPYTOCTH OT YUIMHEHUS MPY>KUHBI, BHITAIKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHON 4acTH
Tela W OT IJIOTHOCTH XHUAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Teflla, OT IIYOWHBI, Ha
KOTOPYIO TIOTPY>KEHO TEJIO, YCIIOBUW TUIABaHUS TEJI, YCIOBHM paBHOBECHS pblyara u OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHMM Y4€OHOTO HCCIIEJIOBAHUS, COOMpaTh YCTAaHOBKY M BBIIOJHSTH
U3MEpeHus, Ccienys MpenoKeHHOMY IUIaHy, (UKCHUpOBaTh pe3yJabTaThl MOJYyYEHHOU
3aBUCUMOCTH (DU3MUECKUX BEJIWYMH B BHJE TPEIJIOKEHHBIX TaOIUI] U TpadHKOB, [eNaTh
BBIBOJIBI 110 pe3yJIbTaTaM HUCCIIEI0BaHUS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PU3UUECKUX BEIMYHMH (TIOTHOCTH BEIIECTBA KHUIKOCTH H
TBEPAOrO Tena, CUja TPEHHs] CKOJBKEHHUsS, [aBJICHHE BO3/lyXa, BBITAJKUBAIOUIAs CHJIA,
JNEUCTByIONasT Ha TIOTPYXKEHHOE B IKUAKOCTH TeNO, KOA(P(OUIMEHT TOJIE3HOTO JCHCTBUS
MPOCTBIX MEXAaHW3MOB), CIEAYS MPEIOKEHHOW HHCTPYKIMH: MPHU BBINOJIHEHUU W3MEpPEHHM
coOupaTh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY U BBIUMCIISITH 3HAUEHNE UCKOMOW BEJTMYMHBI,
coOIIIOIaTh MpaBUiIa TEXHUKH O€30MacHOCTH MpU paboTe ¢ 1a0b0paTOPHBIM 000PYI0BaHUEM;
yKa3blBaTh MPUHIUIMBI JEHCTBUS MPUOOPOB M TEXHMYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JTMHAMOMETp, COOOMIAIOIIMECS COCYIbI, OapOMETp, phIvar, MOIBUKHBIA U HEMOIBUKHBINA OJIOK,
HAKJIOHHAS MJIOCKOCTb;



XapaKTepU30BaTh MPUHIUIBI ACHCTBUS HM3YyYEHHBIX NMPUOOPOB U TEXHUYECKUX YCTPOMCTB ¢
OMmopoii Ha uX onucaHus (B TOM 4YHCIE: TMOAIIUIHUKHA, YCTPOHCTBO BOIOIPOBOJA,
TUAPABIMYECKHUI TpPEecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoOMETp), HCIOJIb3Ys
3HaHUS O CBOWCTBaX (PHM3MUECKUX SBICHUA M HEOOXOAMMBbIE (QHU3MUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

MIPUBOIUTEH TPUMEPHI (HAXOIUTh WHPOPMAIMIO O MPHMEpax) MPaKTHYECKOTO HCIIOIb30BAHHS
(¢u3MYeCcKUX 3HaHUI B MMOBCEJHEBHOM KU3HU JUIsl o0ecriedeHns: 0€30MacHOCTH Py 00palleHIH
C TpuOOpaMH W TEXHUYECKHMHU YCTPONCTBAMHU, COXPAaHEHHS 37J0POBbS M COOJIONCHUS HOPM
HKOJIOTUYECKOTO MOBE/ICHUS B OKPYKAIOIIEH cpere;

OCYILECTBIISATh OTOOP MCTOYHUKOB MHpOpMauuu B MHTepHETE B COOTBETCTBUH C 3aJaHHBIM
MOMCKOBBIM 3allPOCOM, HAa OCHOBE HWMEIOIIMXCA 3HAHWUN M IMyTEM CpPaBHEHUS Pa3IHYHBIX
WMCTOYHUKOB BBIIETATh MHPOPMAIUIO, KOTOpasi SBISETCS MPOTUBOPEUYHBOU WM MOXKET OBITH
HEJI0CTOBEPHO;

WCIOJb30BAaTh TPH BBHIMOJIHEHUH YUYeOHBIX 3aJaHUi HAayYHO--TIONMYJSIPHYIO JIUTEpaTypy
(u3nuecKoro cojep)kaHus, CIpPaBOYHbIE MaTepHallbl, pecypchl ceTu HHTepHeT, BIaaeTh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHus HH(POpMAuM U3 OJHOW 3HAKOBOMN
CUCTEMBI B APYTYIO;

co3/aBaTh COOCTBEHHBIC KpAaTKHWE WHChbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2-3
HCTOYHUKOB MH(pOpMAIK (GU3UUIECKOTO COAEPIKAHUs, B TOM YHCIe MyOJIMYHO JeNlaTh KpaTKue
COOOILEHHSI O pe3ysibTaTaX MPOEKTOB WM Y4EOHBIX HCCIEJOBAHMM, MPH 3TOM TPaMOTHO
MCIOJIb30BATh U3yYCHHBIM MOHATUHHBIN anmapar Kypca (pU3HKH, CONPOBOXKIATh BHICTYIJICHHUE
Mpe3eHTalNEN;

MIPH BBITIOJTHEHUHU Y4EOHBIX MPOEKTOB M UCCIICAOBAHUN pactpeaessaTh 00s3aHHOCTH B TPYIINE B
COOTBETCTBUHM C IIOCTABJICHHBIMU 3aJjauaMH, CJEIUTh 3a BBINOJHEHHEM IUIaHA JeHCTBUM,
aJICKBAaTHO OIIEHWUBATh COOCTBEHHBIH BKJIAJ B JEATEIBHOCTh TPYIIIBI, BBICTPANBATH
KOMMYHHKaTHBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K xoHy o6yueHus B 8 kiacce mpeaMeTHble pe3yabTaThl Ha 0a30BOM ypOBHE JIOJDKHBI OTpa)arthb
c(OPMHPOBAHHOCTh Y 00YHAIOIUXCS YMEHUI:

WCIIOJIb30BATh TOHSTHSI: Macca M pa3Mepbl MOJICKYJI, TEIJIOBOE JBUKCHUE aTOMOB U MOJICKYI,
arperaTHbIe COCTOSHUSI BEIIECTBA, KPHUCTANIMYECKHE M aMop(HbIe Tena, HACHIICHHBIA WU
HEHACHIIIEHHBIN Tap, BIAXHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPCHHSS SHEPrusi, TEIUIOBOU
JIBUTATENb, DJIEMEHTAPHBIN DJEKTPUYECKUN 3apsi, SJIEKTPUUECKOe T0Je, MPOBOJHHUKH |
JMDJICKTPUKH, TIOCTOSTHHBIH JIEKTPUYECKUI TOK, MArHUTHOE TI0JIC;,

pa3nuyarth SBJICHUS (TETUIOBOE PACIIUPEHHE U CXKAThe, TeIUIonepeiavya, TeIIOBOe paBHOBECHE,
CMaYMBaHHE, KAMWUISIPHBIC SIBICHUS, HCIIAPCHHE, KOHICHCAIUS, TJIaBICHUE, KPUCTAILTU3AIINS
(oTBepaeBaHME), KHUIEHHUE, TeIulonepeaada (TEIUIONPOBOIHOCTh, KOHBEKITUS, H3JIYUYCHHE),
NIEKTpHU3alM TeJ, B3aUMOACWUCTBUE 3apsAOB, ICHCTBUS 3JIEKTPHUECKOTO TOKA, KOPOTKOE
3aMbIKaHHEe, B3aUMOJICHCTBHE MarHUTOB, ACHCTBUE MArHUTHOTO ITOJISI HA TIPOBOJHHUK C TOKOM,
ANIEKTPOMArHUTHAS WHAYKIIKS) MO0 ONMUCAHUIO WX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NIECKOE SIBIICHUC,

pacro3HaBaTh TPOSIBIICHUE W3YyYCHHBIX (PH3MUECKUX SIBICHUH B OKPY)KAIOIMIEM MHUpE, B TOM
grclie (U3NYeCKHe SIBICHUS B IPUPOJIC: MOBEPXHOCTHOE HATSHDKCHUE U KaUJUIPHBIC SIBIICHUS B
MPHUPOJIe, KPUCTAILIBI B IpUpoe, u3inydeHue ColtHIa, 3aMep3aHnie BOJOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHHE pOCHI, TyMmMaHa, WHEs, CHEra, OJJICKTPUUYECKHe SBICHHUS B arMocdepe,
AJIEKTPUUYECTBO IKMBBIX OpPraHM3MOB, MarHUTHOE TOJe 3eMIId, JApeid TOI0CoB, PpOIh
MarHUTHOTO TIOJIA IS KM3HU Ha 3emiie, TOJSpPHOE CHUSHHUE, TPH O3TOM TIEPEeBOIUTH
MPaKTUYECKYl0 3a7adyy B y4eOHYIO, BBIJAEIATh CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKH)
(bU3NYECKUX SIBICHU;

OMKCHIBATh HW3YYCHHBIE CBOICTBa Ten W (pU3MYEcCKHe SBICHUS, HUCHONB3Ys (uU3MuecKue
BEJIMYMHBI (TEMIIEpATypa, BHYTPEHHSS YHEPTHUsl, KOJIMYECTBO TEIUIOTHI, yISTbHAS TEINIOEMKOCTh
BEIIECTBA, yJCNbHAS TEIUIOTAa IUIABJICHUS, YJEJbHAs TEIUIOTa MapooOpa3oBaHMs, YHACIbHAs
TEIJIOTa CTOPaHUs TOIUIMBA, KO3(PPHUIMEHT TOJIE3HOrO0 MACHCTBUS TEIUIOBOW MAIIUHEI,



OTHOCHUTEJNIbHASl BIIAXKHOCTb BO3AYyXa, OJJIEKTPUYECKHM 3apsl, Ccuila TOKa, 3JIEKTPUYECKOE
HamnpspKeHHe, COMPOTHUBICHUE MPOBOJHMKA, YAEIBbHOE COIMPOTUBIICHHE BeElIecTBa, paboTa H
MOIIHOCTb 3JIEKTPUUYECKOT0 TOKa), IPU OMUCAHUM MPABUIBHO TPAKTOBATH (DU3NUYECKUN CMBICIT
HCIIOJIb3YEMBIX BEJTMYMH, 0003HAYCHHSI M €TMHULIBI (PU3NYECKUX BETUYHH, HAXOUTh (POPMYIIBI,
CBS3BIBAIOIIME JIAHHYIO (DU3MUECKYIO0 BEJIMYMHY C IPYIMMM BEJIMYMHAMH, CTPOUTH Tpauku
W3YYEHHBIX 3aBHCUMOCTEN (PU3NYECKUX BETUUHH;

XapaKTepu30BaTh CBOMCTBA Tej, (U3MYECKUE SIBICHHUS U MPOLECCHI, MCHOJIb3Ysl OCHOBHBIC
MIOJIOKEHNUS ~ MOJIEKYJISIPHO--KUHETUYECKON  TEOPUM  CTPOEHHUS  BEIIECTBA,  MPUHIMI
CYIEpHO3UIMH ToJIel (Ha Ka4YeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsjaa, 3akoH Oma ans
yyacTka wenu, 3akoH JDxoyns—JIeHna, 3aKOH COXpaHEHMs OHHEpruM, IpU 3TOM JaBaTh
CJIOBECHYIO (POPMYITUPOBKY 3aKOHA U 3aMUCHIBATH €r0 MaTEMaTHUECKOE BHIPAKEHUE;

O0BSACHATH (hU3MUECKHE MPOLECChl U CBOMCTBA TE€J, B TOM YHCIE U B KOHTEKCTE CUTYyaluil
IIPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH IPUUMHHO-CIEICTBEHHBIE CBA3H, CTPOUTH
0o0bscHeHUE U3 1—2 JOTMYECKUX IIAaroB ¢ OMOpO Ha 1—2 M3YYEHHBIX CBOMCTBA (PU3HUECKHUX
SABJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHble 3a1aud B 2—3 ACHCTBUS, UCHOJB3YsS 3aKOHBI M (DOPMYIIBI, CBSI3BIBAIOIINE
(¢u3nueckre BETMYMHBI: HA OCHOBE aHAM3a YCIOBHS 3a/layd 3allMChIBaTh KPAaTKOE YCIIOBHE,
BBISIBIISITH HEJOCTATOK JAHHBIX JJIs pElIeHUs 3aJaud, BHIOMpaTh 3aKOHBI W (OpPMYIHI,
HeoOXouMble Uil €€ pelleHHs, MPOBOAUTh PAacUEThl U CPaBHUBATH MOJIYYEHHOE 3HAYCHHE
(bu3MUECKOl BEIMYUHBI C U3BECTHBIMU JAHHBIMU;

pacmo3HaBaTh NPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh NPHU MOMOIIM (PU3UYECKHX METO/OB,
HCIIOJIb3YSl OINKCAHUE MCCIEJOBAHMS, BBIIEIATh IMPOBEPSAEMOE INPEANOIOKEHUE, OLIEHUBATH
MPaBIJIBHOCTD MOPSIIKA MPOBEACHUS UCCIIEIOBaHUS, IEIaTh BHIBOIBI,

MPOBOAUTH OMBITHI MO HAOIIOIEHUI0 (U3NYECKUX SBICHUNA WM (PU3UUECKHX CBOWCTB TeJ
(KanwJuUIApHBIE SIBJICHUS, 3aBUCHUMOCTH JIABJICHUS BO3IyXa OT €ro o0béMma, TeMmIepaTypsl,
CKOPOCTH TMpollecca OCThIBAaHWS W HArpeBaHus IMpU H3IYYCHUH OT IIBETa H3IIydarolien
(moruomaroei) MOBEPXHOCTH, CKOPOCTb MCIAPEHUs BOJbl OT TEMIEPATyphbl >KMJIKOCTH U
wionaau e€ MOBEPXHOCTH, SJCKTpU3alUsi Tel U B3aUMOCIHCTBHE AJIEKTPUUYECKUX 3apsIoB,
B3aUMOJICHCTBUE IOCTOSIHHBIX MAarHUTOB, BU3YyaJM3alUs MAarHUTHBIX II0JIEM TOCTOSIHHBIX
MarHuToOB, JEHCTBHS MAarHUTHOTO TOJS HA MPOBOJAHHMK C TOKOM, CBOMCTBAa AJIEKTPOMAarHuTa,
CBOWCTBA  DJIEKTPOJABHTAaTENsl  TOCTOSHHOTO  TOKa):  (OPMYyIHpOBaTh  MPOBEPSEMBIE
MIPENNONIOKEHHS, COOMpaTh YCTAHOBKY M3 MPEAJIOKEHHOTO OOOpYJOBAaHMS, OMUCHIBATH XOJI
orbITa U (POPMYITUPOBATH BHIBOJIBI;

BBITIOJIHSATH MPSIMbIE HW3MEPEHUs] TEMIEpPaTypbl, OTHOCUTEIBbHON BIIAXXHOCTH BO3/1yXa, CHUJIbI
TOKa, HANpSOKEHHs C HCIOJIb30BAaHHEM AaHAJIOTOBBIX NPHUOOPOB M JAaTUYUKOB (DU3HUYECKUX
BEJIMYUH, CPAaBHUBATH PE3yIbTAThl H3MEPEHUH C YUETOM 33JaHHON aOCOMIOTHON OTPEIIHOCTH;
MIPOBOJUTH HCCIEAOBAaHUE 3aBUCUMOCTH OJHOM (PU3MUECKOW BEIMYMHBI OT JPYro c
HCIIOJIb30BAHUEM TMPSMBIX H3MEpPEHUHN (3aBUCHMOCTb COIPOTUBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, IJIOLIAM MONEPEYHOI0 CEUEHUS U yIEIbHOIO CONMPOTHUBIICHUS BEUIECTBA IIPOBOJIHUKA,
CWJIBI TOKa, WAYIIET0 4epe3 MPOBOJHUK, OT HANpPSDKEHUS Ha MPOBOJHUKE, HCCIIEIOBAHME
[OCJIeI0OBAaTEIbHOITO M MapajuIeIbHOTO  CO€JUHEHHMH  NPOBOJHMKOB):  IUIAHUPOBATh
HCCleI0BaHNe, COOMPATh YCTAHOBKY U BBIMOIHITH U3MEPEHUS, CIeNys MPEI0KEHHOMY IIJIaHy,
(uKcUpoBaTh pe3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH B BUAE TaOIUI] M TpaduKOB, IenaTh
BBIBOJIbI 110 pe3yJIbTaTaM HUCCIIEI0BaHNUS;

MIPOBOJIUTH KOCBEHHBIE M3MEpEHHs (PU3MUECKUX BEIMUYMH (yIelibHasl TeIIOEMKOCTh BEUIECTBa,
COMPOTUBIICHUE TPOBOJHUKA, Pab0OTa W MOIIHOCTb AJIEKTPUYECKOTO TOKa): IUIAHUPOBATH
U3MepeHusi, coOupaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY, CIIENys NPEII0KEHHON HHCTPYKLIUHU, U
BBIUUCIISITH 3HAUECHUE BEJIHUMHBI;

co0JII0/1aTh MpaBUJIa TEXHUKK OE30MTACHOCTH MPH padoTe ¢ 1ab0paTOPHBIM 000PYI0BAHUEM;
XapaKTepu30BaTh MPUHIUIBI ACHCTBHUS HM3yYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMoOpod Ha WX OMHCcaHWs (B TOM YHWCJE: CUCTEMAa OTOIUICHHS JOMOB, THTPOMETp, MapoBas
TypOWHa, aMIiepMeTp, BOJIBTMETP, CYETUMK DJICKTPUUECKON SHEPTUH, IIEKTPOOCBETUTEIILHBIC



puOOpbI, HarpeBaTeNIbHbIE 3JIEKTPONPUOOPHI (IPUMEpPHI), IIEKTPUUECKHE MPEJOXPAHUTEIH,
ANEKTPOMArHUT, S3JEKTPOJBUTATEh IOCTOSHHOTO TOKAa), HWCIONB3Yys 3HAHUS O CBOMCTBax
(U3HYECKUX SIBICHUNA U HEOOXOAMMBIE (PU3NICCKUE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOWCTBA M WU3MEPHUTEIIBHBIC MPUOOPHI MO CXeMaM U
CXEMAaTUYHBIM PUCYHKAM (PKUIAKOCTHBIH TEPMOMETp, TEPMOC, IICHUXPOMETP, THTPOMETD,
JIBUTATENThb BHYTPEHHET'O0 CTOPAHMS, JJIEKTPOCKOII, PEOCTAT), COCTABIATH CXEMBI AJIEKTPUICCKUX
Lenei ¢ mocie0BaTeIbHbBIM U MapaJljIeIbHBIM COSUHEHHEM 3JIEMEHTOB, pa3inyas YCIOBHBIC
0003HaYCHMSI DJICMEHTOB JICKTPUICCKUX TETIECH;

MPUBOUTH MPUMEPHI (HAXOIUTh MHPOPMAIIMIO O MPUMEPAX) MPAKTUISCKOTO HCIOJIB30BaAHUS
(bU3MYeCKUX 3HAHUHN B MTOBCEIHEBHOM JKU3HU ISl 0OeCTICUeHHsI O€30MTaCHOCTH MPU 0OpaIleHuu
c mpubopaMu M TEXHUYECKHUMH YCTPOHCTBAMH, COXPAHECHHS 3OPOBBS U COOIIOJCHUS HOPM
9KOJIOTMYECKOT0 TIOBEJICHUS B OKpY’KaloIle Cpee;

OCYIICCTBIIATh IMOUCK HH(pOpManwu (U3HUECKOro cojaepxkaHus B HTepHeTe, Ha OCHOBE
UMEIOIUXCS 3HAHUNW W MNyTéM CpPaBHEHUS JIONOJHUTENBHBIX HCTOYHHUKOB BBIIEISATh
nH(OPMAIIHIO, KOTOpAast SBISETCS MPOTHBOPSUYUBOM HITM MOXKET OBITh HEJIOCTOBEPHOM;
WCIIOJIb30BaTh TIPU BBHIMIOJHCHWH YYE€OHBIX 3aJaHUNl HAYYHO--TIOMYJSPHYIO JUTEPATYPy
(bu3nuecKoro cojep)kaHus, CIpPaBOYHbIE MaTepHalibl, pecypchl ceTu HHTepHeT, BIaaeTh
npuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa, mpeoOpa3zoBaHus HWH(OpMANMHU W3 OAHOH 3HAKOBOM
CUCTEMBI B APYTYIO;

co371aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPaTKWE YCTHBIC COOOIIeHus, 00001as nHGOpMaIIIio
13 HECKOJIBKUX MCTOYHUKOB (PU3NYECKOTO COACPKAHHS, B TOM YHCIE MyOJUYHO MPECTABISATH
pe3ynbTaThl MPOEKTHOM WM HCCIEAOBATENbCKOM JEATENbHOCTH, IPU 3TOM TIPaMOTHO
WCIOJIb30BaTh U3YYCHHBIN MOHSATUIHBINA anmapar Kypca (U3MKH, COMPOBOXKIATh BHICTYIUICHHE
Mpe3eHTalNEH;

TP BBITIOJTHEHUHW YYEOHBIX MMPOCKTOB W WCCIICIOBAHUN (PU3NICCKUX MPOIIECCOB PACIIPEIEISTh
00513aHHOCTH B TPYIINE B COOTBETCTBUU C TIOCTABICHHBIMU 33J]a4aMH, CIICTUTh 32 BHIMIOTHECHUEM
IJIaHa JIEHCTBUH M KOPPEKTHUPOBATH €ro, aJCKBAaTHO OIICHWBATh COOCTBEHHBIM BKJIAaJ B
JEeSTENbHOCTh TPYNIbl, BBICTPAMBATh KOMMYHHKATUBHOE B3aUMOJICHCTBUE, MPOSIBIISS
TOTOBHOCTB pa3pemaTh KOH(PIUKTHIL.

K koHiy oOyueHus B 9 kiacce mpeaMeTHbIe pe3yabTaThl Ha 6a30BOM ypOBHE JIOJDKHBI OTPaXkaTh
c(hOpMHUPOBAHHOCTD Y OO YUAIOIIMXCS YMEHUM

HCIIOJb30BATh MTOHATHUSA: CUCTEMA OTCUETA, MATEPUAIIBHAS TOUKA, TPAEKTOPHS, OTHOCUTEIBHOCTb
MEXaHUYECKOIro JIBUKCHHS, nepopmanus (ynpyras, IUIacTUYECcKas), TPEHHUE,
LIEHTPOCTPEMHUTENBHOE YCKOPEHHE, HEBECOMOCTh U INEPETPY3KH, LEHTP TSHKECTH, aOCOIIOTHO
TBEPIOE TEJIO, LEHTP TSHKECTH TBEPJOrO Tella, pABHOBECHE, MEXAHWYECKHE KOJIEOAHUS U BOJIHBI,
3BYK, HH()pa3BYK M YIBTPa3BYK, HJIEKTPOMArHUTHBIE BOJHBI, IIKaJIa HJIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JAJIbHO30PKOCTh, CIIEKTPhI UCITYCKaHHsI U MOTJIOLIeHNUs, alb(a-, 6eTa- u
raMMa-u3JIy4eHHMsl, U30TOIIbI, sIIEPHAs DJHEPTeTHUKA;

paznuyath  ABJIEHUS (PaBHOMEPHOE U  HEPAaBHOMEPHOE IPSMOJIMHEWHOE JIBHIKEHHUE,
PaBHOYCKOPEHHOE NPSAMOJIMHEHHOE JBM)KEHHE, CBOOOJHOE TaJeHHe Tell, PaBHOMEPHOE
JIBIDKEHUE MO0 OKPY)KHOCTH, B3aMMOJCHCTBHE Tell, PEakTHBHOE IBIDKEHHE, KoyieOaTelbHOe
JBIDKEHUE (3aTyXalollMe M BbIHY)XKJIEHHbIE KOJI€OaHHUs), PE30HAHC, BOJIHOBOE JIBUXKEHUE,
OTpa)KCHUE 3BYyKa, NPSIMOJIMHEMHOE pacIpOCTpaHEHHE, OTPAKEHHE M IIPEIIOMIICHUE CBETa,
MIOJTHOE€ BHYTPEHHEE OTPaKEHUE CBETA, Pa3lIoKeHUE OEJoro cBeTa B CIEKTP M CIOKEHHE
CIIEKTPAJIbHBIX ILIBETOB, AMCIEPCHUS CBETA, €CTECTBEHHAs PaJUOAKTUBHOCTb, BO3ZHUKHOBCHHUE
JMHENHYaTOro CHEeKTpa HW3IyYeHHUs) MO ONHMCAHUIO HUX XapaKTepHBbIX CBOWCTB W HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOe SBICHNUE;

pacro3HaBaTh MPOSIBIEHUE H3YYCHHBIX (DPU3MUYECKUX SBICHUH B OKpYKalolleM MHUpe (B TOM
yucie (Gu3nyecKue SBJICHUS B MPHUPOJE: NMPUIMBBI U OTIMBBI, JABMKeHHE IulaHeT CONHEYHOH
CUCTEMBI, PEAaKTHUBHOC [BH)XCHHE >KMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >XHBOTHBIMH,
36MJICTPSICEHUE, CCHCMMYECKHE BOJIHBI, LIYHAMM, 5XO, LBETa Te€J, ONTHUYECKHE SIBICHHSA B
npupojie, OHOJOTHMYECKOe JeHCTBUE BUAMMOTO, YIbTPa(UOIETOBOTO M PEHTTEHOBCKOTO



U3JIy4eHUl, €CTECTBEHHbI paJuOaKTUBHBIA (POH, KOCMHYECKHE JIydd, pPaJUOaKTUBHOE
U3Iy4YeHUEe TPHUPOJHBIX MHUHEpAJoB, JEHCTBHE pAJUOAKTUBHBIX H3IYYEHHH Ha OpraHu3M
YeJIoBEKa), IPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 3a7auy B yUEOHYIO, BBIIEIATh CYILIECTBEHHBIE
CBOICcTBa (MpU3HAKU) PUBNYECKUX SBICHUMH;

ONMCHIBATh HM3YyYEHHBIC CBOWCTBA TeJl M (PU3MUECKUE SBJICHMS, MCIOIb3yd (QU3NUECKUE
BEJIMYHUHBI (CPEIHSS K MTHOBEHHAsI CKOPOCTD TeJla IPY HEPAaBHOMEPHOM JBIKEHHH, YCKOPEHUE,
IepeMellIeHue, IMyTh, YIJOBas CKOPOCTb, CHJIa TPEHMs, CUIa YIPYroCTH, CHJA TSXKECTH,
YCKOpPEHHE CBOOOIHOTO TMAaJCHHSA, BEC Tela, MMITYJIbC TeJa, MMITYJIbC CHJIBI, MEXaHHYECKas
paboTa ¥ MOIIHOCTb, MOTEHLMAIbHAS 3HEPrusl Tesa, HOJHIATOTO HaJl MOBEPXHOCTHIO 3EMIIH,
MOTEHIMATIbHAST YHEPTUS CHKATOW TNPYKUHBI, KHHETHYECKasi SHEPrHs, MOJHAs MEXaHHYeCKas
SHeprus, MepuoJ M YacTtoTra KoyiebaHuil, JUIMHA BOJHBI, IPOMKOCTh 3BYKAa W BBICOTA TOHA,
CKOPOCTh CBETa, IMOKa3aTelb IPEJOMJIEHUS CpPEelbl), IPU ONMCAHUM IPABUIBHO TPAKTOBATH
(¢u3nYecKuil CMBICI UCIIOJB3YEMBIX BEJTMYMH, 0003HAUYEHUS U €IMHUILIBI (PU3UYECKUX BEIHYUH,
HaXoJuTh (POPMYJIbl, CBA3BIBAIOLIUE ITAHHYIO (PU3NYECKYIO BEJIMYMHY C JIPYTUMU BEIUYUHAMM,
CTPOUTH Ipa(UKH U3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYMH;

XapakTepu3oBaTh CBOMCTBa Tel, (U3MYECKHE SBJICHHUS M IPOLECCHI, HCHONb3YyS 3aKOH
COXpaHEHHsI PHEPTUH, 3aKOH BCEMHPHOTO TATOTCHHS, MPUHIHUI CYNEPIIO3UIMH CHJI, TIPUHIIHII
oTHocuTenbHOCTH ['amuinesi, 3akoHbl HBIOTOHA, 3aKOH COXpPAHEHHsS MMITYJIbCa, 3aKOHbI
OTpa)XKEHUs U IPEJIOMJIEHHS CBETa, 3aKOHBl COXPAHEHHUS 3apsiIOBOTO U MAacCOBOTO YHCEN MpHU
SJIEPHBIX pEeaKIUsIX, IPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3aIlIUCHIBATh €r0
MaTeMaTHYECKOE BbIPAKEHHUE;

OOBSICHATh (hPU3MYECKHE MPOLECChl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CHUTYaIHi
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BRIABISATH NPUIHMHHO--CIICICTBEHHBIE CBSI3U, CTPOUTH
00BsICHEHHE U3 2—3 JIOTMUECKUX ILAroB C OMOpOW Ha 2—3 M3Y4YEHHBIX CBOMCTBAa (PU3MUECKUX
SBJICHUH, PU3NUECKUX 3aKOHOB WJIK 3aKOHOMEPHOCTEIH;

pemath pac4€THbIE 3a7a4u (OMMUpPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHHUI), UCTIOJIb3Ys 3aKOHBI
u (opmynsl, cBA3bIBaIOLIME (U3UUECKHUE BEIMYMHBI: HAa OCHOBE aHAJIM3a YCIOBMS 3a7aud
3aMMChIBaTh KPATKOE YCJIOBUE, BBIABIATH HEJOCTAIOUINE WM M30BITOUYHBIE JaHHbIE, BBIOMPATH
3aKOHBl M (OPMYNbI, HEOOXOAMMBIE IJs pELIeHHs, MPOBOAUTh pPAacu€Thl U OLEHHUBATh
PEATMCTHYHOCTD MOJTYYSCHHOTO 3HAYCHHS (PU3MUECKON BEIUIHHEI,

pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEHIMTh MpPHU IMOMOIIM (PU3MYECKHUX METOJIOB,
UCHOJb3ys OIUCAaHWE MCCIEeN0BaHMs, BBLACIATH IMPOBEPSIEMOE IPENOI0KEHNE, OLIEHUBATh
MPaBWIBHOCTh TOPSAKA IPOBEICHUS HCCIEJOBAHMS, [€1aTh BBIBOJBI, HHTEPIPETHPOBATH
pe3yiabTaThl HAOIIOAEHUN U OIIBITOB;

IIPOBOJUTH OIBITHl 1O HAOIIOACHUIO (DU3MYECKUX SBICHUH MM (PU3UYECKUX CBOMICTB Teln
(u3y4yeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHsS HSHEPrUH, 3aBUCHUMOCTb IEepHOJa
KoJIeOaHUH NPYKUHHOTO MasATHUKA OT MAcChl Ipy3a U KECTKOCTU MPYKHUHBI U HE3aBUCUMOCTb
OT aMIUIUTYJbl MajblX KojeOaHuM, NMPSMOJMHENHOE PpaclIpOCTpaHEHHE CBETA, PA3JI0KECHHE
Oenoro ceera B CHEKTp, M3y4EHHE CBOICTB M300pakeHUS B IUIOCKOM 3€pKaje M CBOICTB
M300paKeHUsl TpeaMera B coOuparomiell JMH3e, HAONIOACHHWE CIUIONIHBIX W JIMHEHYaThIX
CHEKTPOB H3IYYEHHUs): CaMOCTOSITEIbHO COOMpaTh YCTAHOBKY M3 M30BITOYHOTO Habopa
000pyI0BaHUSs, ONMCHIBATH X0/ OMBITA U €0 Pe3yIbTaThl, (POPMYIHPOBATH BHIBOJIBI,

MPOBOJUTH NMPH HEOOXOAMMOCTU CEPUIO MPSIMBIX U3MEPEHHM, ONpenessis CpeiHee 3HaYeHHE
n3MepsieMoll Benn4MHbI ((POKYCHOE paccTOsSTHUE COOMparolel JIMH3bI), 000OCHOBBIBATh BHIOOP
crioco0a u3MepeHus (M3MepUTENLHOI0 Ipudopa);

MIPOBOJUTH HCCIIEI0BaHUE 3aBUCUMOCTEH (DU3MYECKUX BEIMYMH C HCHOJIb30BAHUEM MPSMBIX
U3MEpeHuH (3aBUCUMOCTh IyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBM)KEHUHU 0€3 HauyaJbHOU
CKOpOCTH, Iepuojia KojeOaHui MaTeMaTUYeCKOro MAasTHUKA OT JJIMHBl HUTH, 3aBUCUMOCTH
yria OTpakKeHMs CBETa OT YIJia MaJeHus U yrja MpeJoMJICHHs OT yrja MajeHus): IIaHupOBaTh
HCCIIEZIOBAaHUE, CAMOCTOATENIBHO COOUPATh YCTAaHOBKY, (PMKCHPOBATH PE3Y/IbTaThl MOJYyYEHHOM
3aBHCUMOCTH (U3WYECKUX BEIWYMH B BHAE Tabmum u rpadukoB, AenaTh BBIBOJBI 10
pe3yibTaTaM MCCiel0BaHUs;



IIPOBOJIUTH KOCBEHHbBIE U3MEPEHUs (PU3NUECKUX BEJIUUUH (CpPeHsAs CKOPOCTh U YCKOPEHHUE Teja
IpU PAaBHOYCKOPEHHOM IBM)KEHUH, YCKOPEHHE CBOOOJHOrO MajeHUs, KECTKOCTb MPYKUHBI,
KO3(Q(QHULUMEHT TPEHHsI CKOJBKEHHs, MEXaHW4yeckass paboTa M MOIIHOCTb, 4acTOTa U IEPUOJ]
Kose0aHuii MaTeMaTHYeCKOro M MPY)KUHHOTO MAasTHUKOB, ONTHYECKas CHiIa coOMparomeit
JMH3bl, PAJAMOAKTHBHBIN (OH): IMJIAHUPOBATH HU3MEPEHUs, COOMPATH HKCHEPUMEHTAIbHYIO
YCTaHOBKY U BBINOJHATh M3MEPEHMs, CIEAys MpPEeIJIOKEHHON WHCTPYKUUHU, BBIYUCIATH
3HAUEHUE BEJIMYMHBl M AHAIU3UPOBATH IIOIYYCHHBIE pPE3yIbTaThl € Y4ETOM 3aJaHHOU
MIOTPEIIHOCTH U3MEPEHNU;

coOIII0IaTh MpaBUiIa TEXHUKU O€30MacHOCTH MpU paboTe ¢ 1a0b0paTOPHBIM 000PYI0BaHUEM;
pa3nuyaTh OCHOBHBIC TPU3HAKM H3YYCHHBIX (DU3MYECKUX MOJeNel: MarepuajbHas TOUKa,
a0COJIOTHO TBEPJOE TEJIO, TOYEHHBIM WCTOYHUK CBETa, JIyd, TOHKas JIMH3a, IUJIaHETapHas
MOJIEJIb aTOMAa, HYKJIOHHAs1 MOJIE€JIb aTOMHOTO S1/1pa;

XapaKTepu30BaTh MPUHIMINbBI JEHCTBUA H3YyYEHHBIX NMPUOOPOB M TEXHUYECKHUX YCTPOWCTB C
OMOpOM Ha HUX ONucaHus (B TOM YHCIE: CIHUIOMETP, JATYMKU IIOJIOKEHHUS, PACCTOSHUSA U
YCKOpEHHUs, pakeTa, 5XOJIOT, O4YKM, IEepUCKOI, (QoToannapar, ONTUYECKHE CBETOBOJMBI,
CHEKTPOCKOI, JTO3UMETp, Kamepa BuibcoHa), MCMONB3ys 3HAHHUS O CBOMCTBAX (PUIUUECKUX
SBJICHUH U HEOOXOJUMBbIE (PU3MUECKUE 3aKOHOMEPHOCTH;

HCIIOJIb30BAaTh CXEMbl M CXCMAaTH4YHBIE PHUCYHKHM M3YYEHHBIX TEXHUYECKUX YCTPOWCTB,
U3MEPUTENIbHBIX TNPUOOPOB M  TEXHOJOTHMUECKUX MPOIECCOB TMPH pEIIeHHH y4eOHO--
MIPAKTUYECKHX 3aJa4, ONTUYECKUE CXEMBbI JUIsl IOCTPOECHUS N300pakeHUI B INIOCKOM 3epKaje U
coOuparoIeii J1H3e;

IIPUBOUTH NMPUMEPH! (HAXOJUTh MHPOPMALMIO O MpHUMEpax) MPaKTHYECKOTO HCIIOJIb30BaHMS
(u3MUecKUX 3HAHUN B MTOBCEHEBHOM XHU3HU JUIs1 o0ecrieueHns 0e30MacHOCTH MpU 00paleHuu
¢ mpubOpaMy U TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAaHEHHs 370POBbS U COOIIOJIEHUS HOPM
9KOJIOTMYECKOTO IOBE/IEHUS B OKPYXKAIOLIEH cpere;

OCYIIECTBIATh MOUCK MHPOpPMAMK (U3NYECKOro cojepxkaHus B MIHTepHeTe, caMOCTOATENbHO
(dbopMynMpys IOUCKOBBIN 3alpoc, HAXOAUTh IIYTH OINPEEJIEHUS TOCTOBEPHOCTH IMOJYYEHHOM
nHpOpMAaIMY Ha OCHOBE MMEIOIIMXCS 3HAHUN M JOTIOJIHUTEIILHBIX UCTOYHUKOB,;

UCHOJb30BaTh MPH BBHIMOJIHEHUH YUYEOHBIX 3aJaHUi  HAayYHO--TIONMYJISIPHYIO JIUTEpaTypy
(u3MUecKoro cojep)kaHus, CIpPaBOYHbIE MaTepHalibl, pecypchl ceTu HHTepHeT, BlaaeTh
npuéMaMi KOHCIIEKTUPOBAHHs TEKCTa, MpeoOpa3zoBaHus HHGOpPMAIMM M3 OJHOW 3HAKOBOM
CUCTEMBI B APYTYIO;

co3laBaTb COOCTBEHHbIE IMHUCHbMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE HMH(OpPMALMU U3
HECKOJIbKUX HCTOYHUKOB (DPU3MUYECKOro COAEp:KaHUs, MYOJIMYHO IPEICTaBIATh Pe3yIbTaThl
MIPOEKTHOM WJIM HCCJEN0BAaTENbCKOW JAESITEebHOCTH, IMPU 3TOM TIPaMOTHO MCIIOJIb30BATh
M3YyYEHHBIN MOHATUHHBINA anmapaT U3y4aeMoro pasziena GU3UKU U COIMPOBOXKIATH BHICTYIICHUE
npe3eHTaluel ¢ yu€ToM ocoOeHHOCTEN ayIUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmmnuectBo yacos JJ1eKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB 4 TeM (uudposBbie)
Kontpoabubie | IlpakTnueckue
n/n NMPOrpamMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoTbI
pecypcbl
Pa3nen 1. ®Pusuka u e€ posib B NO3HAHUHN OKPY/KAKOIIET0 MU Pa
but6mmoreka [IOK
11 o - 2
H3Hia - Hayka O nipupoae https://m.edso0.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
HISHHCCICHE BEJIHIHAL https://m.edsoo.ru/7f416194
but6mmoreka [JOK
1.3 E 5 2 1
CTECTBEHHOHAYYHBII METOJ] TO3HAHUS htts://m.edsoo.ru/7f416194
Hroro mo pazmeny 6
Pasnean 2. IlepBoHauyajibHbIe CBeAeHUS 0 CTPOEHUHU BelleCcTBa
but6mmoreka [IOK
2.1 C 1
TPOCHHE BelliecTra https://m.eds00.ru/7f416194
59 JIBm>KeHre 1 B3aUMOJICHCTBUE YaCTHI] 5 1 bu6nmoreka [IOK
' BEIL[ECTBA https://m.eds00.ru/7f416194
bu6mmoreka [IOK
2.3 Ar 2
PETATHBIC COCTOAHA BEECTRA https://m.edsoo.ru/7f416194
Hroro mo pazaeny 5
Paznen 3. /IBuskeHue U B3aUMoAeicTBUE TeJl
bu6mmoreka [IOK
3.1 M 3
CXAHMHACCROC ABHACHHC https://m.eds00.ru/7f416194
but6mmoreka [IOK
3.2 n 4 1
HEPHIA, MAcea, IWIOTHOCTS https://m.edso0.ru/7f416194
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bubmuoreka [JOK

. .B 14 2
33 Cuna. Bt cnn https://m.edsoo.ru/7f416194
HUroro no pazneny 21
Pasznea 4. /[aBjieHne TBEPABIX TeJl, dKUIAKOCTEH U ra30B
41 Hasnenue. [lepemada qaBneHus TBEPABIMA 3 bu6mmoreka [IOK
' TeJIaMH, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
42 Hlaprenue KuAKoCTA > https://m.eds00.ru/7f416194
but6mmoreka [IOK
4.3 ATmoceproe rapierne 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTHU U Ta3a HA MOTPYKEHHOE 7 3 bu6muoreka [IOK
' B HUX TEIIO https://m.edso0.ru/7f416194
Hroro o pazneny 21
Pa3nes 5. PaGora u MoIHOCTh. JHEprus
bu6moreka [IOK
5.1 P 3 1
a60Ta H MOUIHOCTS https://m.eds00.ru/7f416194
but6mmoreka [IOK
5.2 IT 5 1
POCTHIE MEXATHIMEL https://m.eds00.ru/7f416194
bubmuoreka [JOK
. M 4 1
>3 CXAMIACCRa JHeprt https://m.edsoo.ru/7f416194
Hroro no paszneny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KUIACC

KonunyecrBo yacos DJIEeKTPOHHBIE
HanmeHoBaHue pa3/iesioB U TeM ungpoBbie
Ne ni/m P Konrtpoabnsie | IlpakTHnuyeckue (nupp )
NMPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. TensioBble siBaeHUst
. bubmuoreka [IOK
1.1 7
(CTpocHHe H CBOHCTBA BeLICCTBA https://m.edsoo.ru/7f4181ce
butmmoreka [IOK
1.2 T 21 1
CTIOBRIC TPOLECChE > https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
Paznen 2. DiiekTpuyeckue 1 MATHUTHbBIE SIBJIEHUS
91 DJIeKTpUUYECKHE 3apsiabl. 3apsOKCHHBIE Tea 7 1 bubnmnoreka [JOK
' 1 UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
bubnunorexa LIOK
2.2 IT i i 20 1 7
OCTOAHHBIH STCKTPIACCRIH TOK https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
23 MarHutHbie ABICHILA 0 . 15 https://m.edsoo.ru/7f4181ce
bub6mmoreka LIOK
2.4 2 4
TICKTPOMATHHITHAA HIAYIINMA https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 3 14.5
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9 KUIIACC

KonunyecrBo yacos DJIEeKTPOHHBIE
HaumeHoBaHHe pa3iesioB H TeEM nudgpoBbie
Ne ni/m P Konrtpoabnsie | IlpakTHnuyeckue (nupp )
NMPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexann4yeckue siBJIeHHs
11 MexaHndeckoe IBUKEHUE U CIIOCOOLI €r0 10 1 bu6mmorexa LIOK
' OIUCAHUS https://m.edso0.ru/7f41a4a6
but6mmoreka [IOK
1.2 B i 20 1 3
SAIMOAeHCTRIE el https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
1.3 3 10 3
AKOTR! COXPATCHHA https://m.edsoo.ru/7f41a4a6
Hroro o pazaeny 40
Pa3nen 2. Mexann4yeckue K0J1e0aHHUA U BOJHBI
bubnunorexa LIOK
2.1 M o 7 3
CXAHITICCIUC KOTCOAHIA https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
2.2 M .3 8 1 3
CXAHIICCKHE BOJHEL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3pen 3. DiieKTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIEeKTPOMarHuTHOE MMOJIe U 6 5 bubnmnoreka [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pasnen 4. CBeToBBIE SIBJIEHHS
but6mmoreka [IOK
4.1 3 6 2
AKOME! PaCTPOCTPAHCHILT CRCTa https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONITHYECKHE PUOOPHI 6 3 bubnnorexa [HOK
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https://m.edsoo.ru/7f41a4a6 |

bubmunorexa IHOK

4.3 PasnoxxeHnue 6emoro cBeta B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro o pazaeny 15
Pa3pen 5. KBaHTOBBIE SIBJIEHUS
bubnunorexa LIOK
51 Hcnyckanne v NOrjaomneHue CBETa aroMOM 4 1 httns://m.edsoo.ru/7fA1a4a6
bubmuorexa [IOK
5.2 CTpocHHe aTOMHOTO spa 6 1 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
. A 7 1
53 JICPHBIC peakiiin https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pasnen 6. IloBTopuTeIbHO-000011IAK0IINIT MOAYIb
6.1 [ToBTOpeHHE 1 0000IIEHNE COMEPIKAHUS 9 5 bubnunorexa LIOK
' Kypca Gusuku 3a 7-9 Kiacc https://m.edso0.ru/7f41a4a6
Htoro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6













