PabGouasi nporpamMmMma no yueoHomy npeamery «®@u3uka» Ha YpOBHe OCHOBHOI'0 00111ero
oOpa3zoBanus B coorBercTBHU ¢ PI'OC 2021 n ®OII
COILEPKAHUE OBYYEHUSA

7 KJIACC

Pazjnen 1. ®usuka u eé poJib B NO3HAHUM OKPYKAIOLIEr0 MUPA.

®uznka — Hayka o npupone. SBneHus npuponabl. PuU3NUECKUE SBICHUS: MEXaHUYECKHUE,
TEIUIOBBIE, SJIEKTPUYECKNE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3mepenue ¢Qusmueckux BenuuyuH. Dusnueckue MpUOOPHI.
ITorpemnocTs n3MepeHuid. MexayHapoaHas CUCTEMA €AMHULL.

Kak ¢usuka u apyrue ectecTBeHHbIC HAYKH M3y4alOT MPHUPOY. EcTeCTBeHHO-HAYyYHBIH METON
MO3HAHUS: HaONIOICHHEe, MTOCTAHOBKA HAyYHOTO BOIPOCA, BBIIBI)KEHUE TUIOTE3, IKCHEPUMEHT I10
MIPOBEpPKE TUMOTE3, OObsICHEHHE HalmogaeMoro spiueHus. Omnucanue (U3NYECKUX SBICHUN C
IIOMOILBIO MOJIEIIEH.

Jemoncmpayuu.

1.MexaHnueckue, TeIIOBbIE, FJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
2. Dusnueckue MpuOOPHI U Mpolieypa NPSIMbIX U3MEPEHUI aHATIOTOBBIM U IIU(PPOBBIM PUOOPOM.

Jlabopamopuvie pabomul u onsimol.

1.OnpeneneHue EHbI IEICHUS IIKAIbl U3MEPUTEIBHOTO MPUOOpa.

2.13MmepeHne pacCTOSAHMM.

3.M3mepenne 00bEMa JKUJIKOCTH U TBEPOTO TeEa.

4.0npenenenye pa3MepoB MajlbIX TeJ.

5.13mepenne Temneparypsl IPU MOMOLIM KUJAKOCTHOTO TEPMOMETPA U JaTYMKA TEMIIEPATyphI.

6.1lpoBeieHre uHcceOBaHUSA 110 IPOBEPKE THUIOTE3bl: JaJbHOCTh MOJETAa IIApHUKa, IMYIHIEHHOIO
TOPU30HTAIILHO, TEM O0JIblIIEe, YeM OOoJIblIe BBICOTA ITYCKa.

Paspen 2. IlepBoHayaibHbIe CBeACHHS 0 CTPOCHUH BeleCTBA.

CrpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMbIThI, T0KA3bIBAIOLINE TUCKPETHOE
CTpOEHHE BEIECTBA.

JIBwxenue dactuil BemiecTBa. CBA3b CKOPOCTH JIBIDKCHHSI YacTHI[ C TeMIEpaTypoi.
BbpoynoBckoe aBmxkenue, nuddysus. B3aumonelcTBHe YacTHIl BEIIECTBA: NPUTSHKEHUE U
OTTAJIKUBaHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOSHHUE Ta30B, )KUAKOCTEH U TBEPABIX (KPUCTALITUIECKUX )
Ten. B3auMoOCBsI3b MEXIy CBOMCTBAMH BEIIECTB B pPa3HBIX arperaTHbIX COCTOSHUSIX M WX
aTOMHO-MOJIEKYISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1.HaGmtonenre OpoyHOBCKOTO JIBHKECHHSI.

2.Hab6monenne nuddys3un.

3.Hab6monenue siBIeHN, 00BACHSIIONTUXCS TIPUTSHKEHUEM W OTTAJIKMBAHUEM YaCTHI] BEIIECTRA.
Jlabopamopuvie padbomuvl u onvimol.

1.01eHka quamMeTpa aToMa METOJIOM PSAOB (C HCTIOIBb30BaHueM (poTorpaduii).

2.0OmbITHI IO HAOTIOACHUIO TETJIOBOTO PACIIUPEHUS T'a30B.

3.0OnbITHI 110 OOHAPYKEHUIO ACHUCTBHUS CHUJT MOJICKYJISIPHOTO TIPUTSKCHHS.

Paznen 3. /IBu:kenune u B3auMojieiicTBue TeJl.

Mexanunueckoe nBHkeHHE. PaBHOMepHOe M HepaBHOMepHoe nBukeHue. CkopocTb. CpenHsis
CKOPOCTb IPU HEPABHOMEPHOM JIBUKEHHUH. PacuéT myTH 1 BpeMEeHH JIBH>KEHHUSI.



SIBnenne mHepunu. 3aKOH UHEPIMU. B3anmopaeiicTBre Ten Kak MPUYMHA U3MEHEHUS CKOPOCTH
IOBUOKEHMsI Tesl. Macca kak Mepa HMHEpTHOCTH Tena. [ImotHocTh BemiectBa. CBsI3b IUIOTHOCTH C
KOJIMYECTBOM MOJICKYJI B elMHUIIE 00BbEMA BEIIeCTBA.

Cuna Kak XapakTepucThka B3auMmozencTBus Ten. Cuiia ynpyroctd U 3akoH I'yka. M3mepenue
CWJIBl C NIOMOILBIO JUHAMOMETpA. SIBJIIEHHE TATOTEHUS U cuia TshkecTH. Cuila TSKECTH Ha JAPYrux
mwia"Herax. Bec Tema. Hesecomocts. CrnojkeHue cuj, HANOpaBJIEHHBIX 110 OJHOM IPSIMOM.
PaBHogeiicTByromas cui. Cuna TpeHus. TpeHHue CKOJIbKEHUS U TpeHue nokos. TpeHue B npupoje u
TEXHUKE.

Jemoncmpayuu.

1.HabmroneHrne MeXaHMYeCKOro ABMKEHHS Tela.

2.13MepeHne CKOpOCTH NPSAMOIUHENHOTO JBUKCHUS.

3.HaOmtoneHue sBJieHUs] HHEPLIUU.

4.HabmoieHue u3MeHEeHHsI CKOPOCTH IIPU B3aUMOJICHCTBUH TEII.

5.CpaBHeHMe Macc M0 B3aUMOJACHCTBUIO Tell.

6.CroxeHue cujl, HallpaBJIEHHBIX 110 OJHOM NPSMOIl.

Jlabopamopuvie pabomul u onsimel.

1.0mnpeneneHue CKOPOCTH PaBHOMEPHOIO JBMKEHMS (LIAapUKa B JKUIKOCTH, MOJEIH 3JIEKTPUUYECKOIO
aBTOMOOWJISA U TaK Jiajee).

2.0mnpepnenenue cpeHe CKOPOCTU CKOJIbKEHUSI OpycKa WU IapHKa M0 HAKJIOHHOM MIIOCKOCTH.

3.0mnpenenenne IIOTHOCTU TBEPJIOTO TeENA.

4.0nbIThI, JTEMOHCTPUPYIOLIME 3aBUCUMOCTh pacTskeHus (nedopmanuu) OpyKMHBI OT HPHUIIOKEHHOU
CHJIBI.

5.01bIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI TPEHHS CKOJBXEHHS OT Beca Tejla U XapakTepa
CONPUKACAIOLIUXCS TOBEPXHOCTEH.

Pa3nea 4. /laBiienune TBEPABIX TeJl, :KUAKOCTEH U I'a30B.

Hasnenue. CrnocoObl yMEHBIIEHUS W YBENWYEHUs JaBlieHus. [laBneHue raza. 3aBUCHMOCTH
JaBlieHus raza oT o0ObEMa, Temmeparypsl. Ilepenaya naBneHus TBEPABIMU TeIaMHU, >KUIKOCTAMHU U
razamu. 3akoH [lackans. [ITHeBMaTHUeCKue MaIIMHBI. 3aBUCUMOCTD JaBJICHUS KHUJIKOCTH OT TNTyOUHBI.
I'unpocratuueckuii napanokce. Coobmaromuecs cocyasl. ['uapaBanueckie MeXaHU3MBbI.

Atmocdepa 3emnnm u arMmocdepHoe naBiaeHHe. IIpUUMHBI CyIIECTBOBAHMS BO3AYLIHOW
obonmouku 3emiu. OmnbiT Toppuuennu. HW3mepeHue aTMochepHOro JaBieHUS. 3aBUCHUMOCTb
aTMOC(EepHOro JIaBJIEHUSI OT BBICOTHI HaJ ypoBHeM Mops. [IpuOopsl ais n3aMepeHus arMochepHOro
JTaBJICHHUS.

JleficTBre KMAKOCTH M Ta3a Ha MOTPYXEHHOE B HUX Teno. BrlTankuBaromias (apXxumenaoBa)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Jemoncmpayuu.

1.3aBuCUMOCTD JaBJIEHUS ra3a OT TEMIEPaTyphl.
2.Ilepenaua naBieHuUs KUAKOCTHIO U Ta30M.
3.Coobmaromuecs: CoCyabl.
4.I'mapaBinyeckuil mpecc.
5.1IposiBneHue AecTBUS aTMOC(EPHOTO JaBICHHUS.
6.3aBHCHMOCTb BBITAIKHBAIOIIEH CHUJIBI OT 00bEMA MOTPYKEHHOM YacTu Tea U INIOTHOCTH KUIKOCTH.
7.PaBeHCTBO BBITATKUBAIONIECH CUJIBI BECY BBHITECHEHHOM KHUJKOCTH.
8.YcnoBue miaaBaHus TeJ: MJIaBaHUE WUJIU MOTPYKEHUE Te B 3aBUCUMOCTH OT COOTHOILIEHUS IJIOTHOCTEH
TeJa U KUJKOCTH.
Jlabopamopmuvie pabomol u onvimol.
1.VccnenoBanue 3aBUCUMOCTH Beca Tejia B BOjie 0T 00bEMa NOrpyKEHHON B )KUAKOCTh YAaCTH Tela.



2.0npeneneHne BRITAIKABAIONICH CUIIbI, IEUCTBYIOLIEH HA TEJO, MOTPYKEHHOE B KUIKOCTD.

3.1IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLLIEH CHIIBI, ICMCTBYIOIIEH HA TEJIO B AKUIKOCTH, OT MACChI TEJIA.

4.OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CUJIbI, IEUCTBYIOIIEH HA TEJO B AKUIKOCTH,
0T 00BbEMa NOrpyXKEHHOM B )KUJIKOCTh YaCTH TeJla ¥ OT MIOTHOCTH JKUIKOCTH.

5.KoHcTpynpoBaHue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJKH U ONIPEAEIIEHNE €€ TPy30I10AbEMHOCTH.

Pa3znen 5. PaGoTa u MOIIHOCTH. DHEpPrus.

Mexanuueckast pabota. MOITHOCTb.

[IpocTeie MeXaHW3MBI: pbIUar, OJIOK, HAKJIOHHAs IIOCKOCTh. [IpaBWii0o paBHOBECHs phluara.
[Ipumenenue npaBuiia paBHOBeCHs phluara K 050Ky. «3omnoTtoe npaBuio» mexanuku. KIIJ] mpocteix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanuyeckass sHeprud. KuHeTtmueckas W INOTEHLManbHasg 3Heprus. lIpeBpamieHue omHOro
BHJIa MEXAHWYECKON PHEPTUU B IPYroi. 3aKOH COXPAHEHHUS SHEPTUHU B MEXAHUKE.

Jemoncmpayuu.

1.IIpumepbl NPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomol u onsimol.
1.0npenenenue paOOThl CUJIIBI TPEHUS TPU PABHOMEPHOM JBIDKEHUM Tela 10 TOPU30HTAIBHOU
MMOBEPXHOCTH.
2.VccnenoBanue yciuoBHil paBHOBECHS pblyara.
3.N3mepenne KIIJ] HakTOHHOM TJIOCKOCTH.
4.V3yueHne 3aK0Ha COXPaHEHUsI MEXaHUYECKON YHEPTUU.

8 KJIACC

Pa3pen 6. TerioBbIie IBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO--KHHETUUYECKOW TEOpUU CTPOEHHUs BellecTBa. Macca u
pa3Mepbl  aTOMOB U MOJIeKyJd.  ONBITBI,  MOATBEPXKAAIONINE  OCHOBHBIE  TOJIOKCHHS
MOJIEKYJIIPHO-KUHETHYECKOU TEOPHH.

Mopnenu TBEPAOTO, XUAKOTO W Ta3000pa3HOr0 COCTOSIHMM BerlecTBa. Kpucraminueckue u
amopdusie Tena. OOBICHEHHE CBOWCTB Ta30B, XKUIAKOCTEH M TBEPABIX TEJ HA OCHOBE IOJIOKEHUM
MOJICKYJIIPHO--KUHETHYECKON Teopun. CMaurBaHUE U KalWJUTSIPHBIC SIBJICHUS. TEeII0BOE paclIupeHne
U CXKaTHe.

Temneparypa. CBsi3b TeMIEPATYPbl CO CKOPOCTHIO TEIJIOBOTO JABMKEHHUS 4acTHL. BHyTpeHHss
sHeprusi. CriocoObl M3MEHEHHSI BHYTPEHHEW SHEpPrUu: TEeIIonepeaaya U coBepiieHne padboTel. Bus
TETUIONEePEIaun: TEIIONPOBOIHOCTD, KOHBEKIIHS, H3TTyYCHUE.

KonnuecTtBo Ttemnotel. VYienbHass TEMIOEMKOCTh BelIECTBA. TemIooOMEH H TEeMIoBOe
paBHOBecHe. YpaBHEHHME TeIUIOBOro OanaHca. [lnaBineHue W oOTBepAeBaHHE KPUCTAITMYECKUX
BEIIECTB. YIenmbHas TeruioTa rasieHus. [lapooOpazoBanne u konneHcauus. Mcnapenue. Kunenue.
VYaenbHas TeuoTa MmapooOpa3oBaHUsA. 3aBHUCHUMOCTb TEMIIEPATypbl KHUIIEHHS OT aTMOC(EPHOTO
JTaBJICHUSI.

Bnaxxnocts Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpunnumner padbots! TeruioBbix Asuratenei KI1/] termoBoro asurarens. TeroBeie ABUTATENN U
3alllUTa OKPYKAIOMIEH CpeIbl.

3aKOH COXpaHEHUs U MPEBPAILCHHS SPHEPTUU B TEIUIOBBIX IPOLIECCaX.

Hemoncmpayuu.

1.Habmtonenre OpOyHOBCKOTO JIBHIKCHHS.
2.Hab6monenne nuddys3un.



3.Hab6mroneHue sSBIeHNN CMauyuBaHUsI M KAITWJUISIPHBIX SIBJICHUH.

4.HaOmoieHue TEIIOBOTO PACIIMPEHHUS Tell.

5./3MeHeHue aBiIeHuUs Ta3a Ipyu K3MEHEHUH 00bEMa U HArpeBaHUU HITH OXJIAXKICHUU.

6.1IpaBuia usmepeHus: TeMiepaTypsl.

7.Bunpl Temuionepeaaydu.

8.0OxJaxk/ieHue Npy COBEPIICHUH PabOTHI.

9.HarpeBaHnue npu coBepiieHUH padOThl BHEIIHUMHU CUIIAMHU.

10. CpaBHeHUE TEIOEMKOCTEN PA3IMYHBIX BEIIECTB.

11. HaGuroieHre KUTICHUSI.

12. HabntoieHue moCTOsIHCTBA TEMIIEPATyphl MPH TUIABICHUU.

13. Moaenu TEeIIOBEIX ABUTATEIICH.

Jlabopamopuusie pabomot u onvimel.

1.0nbITHI IO OOHAPYKEHHIO IEHCTBUS CHII MOJICKYJISIPHOTO MTPUTSIKCHHUS.

2.0mnbIThI IO BBIPAILIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM MJIU caxapa.

3.0mnbIThI 110 HAOIIOAEHUIO TEIJIOBOI'O PACIIUPEHHUS Ia30B, )KUIAKOCTENH U TBEPBIX TEJl.

4.0npeneneHue JaBleHUs BO3ayXa B OaJUIOHE MITTPHIIA.

5.0mbITHI, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTb JABJICHUS BO3JyXa OT €ro o0béMa W HArpeBaHUs WIH
OXJIAXKICHMUS.

6.1IpoBepka runmoTe3sl TMHCHHON 3aBUCUMOCTH JITHHBI CTOJIOWKA JKUKOCTH B TEPMOMETPHUICCKON TPyOKe
OT TEMIIEpaTyphbl.

7.HabmoeHne M3MEHEeHUs BHYTPEHHEW SHEPrUM Tela B pe3yibTare TEIJIoNepeaayu U paboThl BHEITHUX
CHIL.

8.HccnenoBanue siBeHUS TEINIOOOMEHA IPU CMEILIMBAHUU XOJIOAHON U ropsAYeil BOJBI.

9.0mpeneneHne KOJWMYECTBA TEIUIOTHI, IIOJIyYEHHOIO BOJOW IpU TEMJIOOOMEHE C HarpeTbiM
METAJUIMYECKUM LUIMHAPOM.

10. OmnpenieneHrie yaeabHOU TEIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npouecca uCrapeHusl.

12. OnpenieneHrie OTHOCUTENBHOM BIa)KHOCTH BO3TyXa.

13. Onpenenenye yieabHON TEIUIOTHI IUIaBJICHUS JIbJIA.

Paznen 7. DaekTpuyeckne  MATHUTHBIE SIBJICHUSI.

Onektpusanus Ten. JlBa poja 3IMEKTpUYECKHX 3apsaoB. BzaumojelcTBue 3apsKEHHBIX Tell.
3akon KynoHa (3aBUCHMOCTH CHIJIBI B3aHMMOJCHCTBHUS 3apsKEHHBIX TeNl OT BEIWYUHBI 3apsSI0B U
paccTOsSHUS MEXy T€JIaMu).

Onexktpuueckoe mnone. Hanpsoxk€HHocTh anekTpuueckoro mnoisd. IlpuHnun cynepno3unuu
ANEKTPUYECKUX MOl (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsa1oB. DJIEMEHTApHBIN dJeKTpuuecKuil 3apsa. CTpoeHue aroma.
[TpoBOHUKYM 1 TUATEKTPUKHA. 3AKOH COXPAHEHHUS JIEKTPUUECKOTO 3apsiia.

DJIEKTPUYECKUH TOK. YCIOBHS CYIIECTBOBAHMUS  DJIEKTPUUYECKOTO TOKa. VMcTouHmkm
IIOCTOSIHHOTO TOKa. JleWcTBHSA DSIEKTPUYECKOrO0 TOKa (TEIUIOBOE, XHMHMUYECKOE, MAarHUTHOE).
DNEeKTPUUYECKHUM TOK B )KHUJIKOCTSIX U ra3ax.

Onektprueckas nenb. Cuiia Toka. DaeKkTpudyeckoe HanpspkeHue. CONpOTHBIIEHHE MTPOBOJIHMKA.
VYneneHOE conpoTuBICHHE BemecTBa. 3akoH Owma g ywactka uenu. [locimemoBarenbHoe u
MapajuIeIbHOE COEIMHEHNE TIPOBOIHUKOB.

PaboTta ¥ MOIIHOCTH 3JIeKTpUUYecKoro Toka. 3akoH JDkxoyns—JleHna. DinekTpuyeckue Lend U
MOTpeOUTENH dIIEKTPHUIECKOl sHeprun B ObITy. KopoTkoe 3aMbikaHue.

[TocrossuHble MarHuThl. B3anMMoAeCTBHE TOCTOSIHHBIX MAarHUTOB. MarHuTHoe ToOJe.
MaruutHoe nosne 3eMiM M €ro 3HaueHue Uil KU3HM Ha 3emse. OnelT Opcrena. MarHutHoe nosie



AJIEKTPUYECKOT0 TOKa. [IpuMeHeHue 3IeKTpOMarHuTOB B TEXHHUKE. J[eiCTBHME MarHMTHOIO IMOJs Ha
MPOBOJIHUK C TOKOM. DJIEKTPOJBUTATENb MOCTOSHHOTO TOKa. Mcronbp30BaHME AJIEKTPOJBUraTesIeii B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OIEBITEI ®dapaes. SIBieHME  BIEKTPOMATrHUTHOMN 1503010%°9017078 IIpaBuiio Jlenna.
Onekrporereparop. CrocoObl  MONMy4YeHUs DJIEKTPUUYECKOW DSHEPruu. ODJEKTPOCTAHIMKM  Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTHUU.

Jemoncmpayuu.

1.DnekTpuzanus Tei.

2.JIBa pojia 3JIEKTPUUYECKUX 3apsAJI0B U B3aUMOJICHCTBHUE 3apPSIKEHHBIX TEJl.

3.YCTpONCTBO U AEHUCTBUE MIEKTPOCKOIIA.

4.JJIeKTPOCTATUYECKAS] MHIYKIIHSL.

5.3aK0oH coxpaHEHUs ANEKTPUIECKUX 3aPsI0B.

6.11pOBOHUKYN U JUAIEKTPUKH.

7.MoaenupoBaHU€ CUIJIOBBIX JIMHUM 3JIEKTPUUYECKOTO TOJISI.

8./IcTOYHHMKH ITOCTOSHHOT'O TOKA.

9./lelicTBUS PIEKTPUUECKOTO TOKA.

10. DNEKTPUYECKUIN TOK B KHUIKOCTH.

11. I"'a30BbIM pa3ps.

12. I3mepeHue cuiibl TOKa aMIIepMETPOM.

13. M3mepeHnue 3aeKTPUIECKOr0o HAPSIAKEHUST BOJIBTMETPOM.

14. Peocrat U Mara3uH CONPOTUBIICHUH.

15. B3auMoaeiicTBHE MOCTOSHHBIX MAarHUTOB.

16. MonenupoBanre HEBO3MOXKHOCTHU Pa3/IeJICHUs MOJIFOCOB MarHuTa.

17. MonenupoBaHre MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

18. OnbIT Dpcrena.

19. MaruuTtHOe noJie TOKa. DJIEeKTPOMAarHur.

20. JleiicTBME MarHUTHOTO MOJIS1 HA IPOBOJHUK C TOKOM.

21. DyeKTpoIBUraTelb MOCTOSHHOTO TOKA.

22. lccnenoBanue sBIECHUS 3JIEKTPOMAarHUTHOM UHAYKIIUH.

23. OnsiTel @apajes.

24. 3aBUCUMOCTb HANPABJICHUS MHAYKIIMIOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHHS.

25. DaeKTporeHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomsl u onsimol.

1.0OnbITHI IO HAOIOICHUIO YJIEKTPU3AINH TEJl MHIYKIIMEH U TIPU COPUKOCHOBEHUH.

2.WccrnenoBanue nNeWCTBUS SJIEKTPUUECKOTO MOJIS HA TIPOBOJHUKH U TUAJICKTPUKH.

3.COopka u mpoBepKa padOoThI SJIEKTPUUECKOH e MOCTOSHHOTO TOKA.

4 3mepeHue U peryaupoBaHue CUIIbI TOKA.

5.13mepenne u peryampoBaHue HanpsHKEHUS.

6.lccnenoBanne 3aBUCUMOCTH CHJIbI TOKA, MAYIIETO YEPE3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOpPA U
HaIpsDKEHUS Ha PE3UCTOPE.

7.00BITBl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH 3JIEKTPUUYECKOTO COMPOTUBIEHUS NPOBOJHUKA OT €ro
JUTMHBI, TUIOILAU OTIEPEYHOT0 CEYEHHS U MaTepHara.

8.IIpoBepka nmpaBuiIa CIOXKEHUST HAPSKEHUH MPU MOCJIEI0BATEIbHOM COEIMHEHHUH JIBYX PE3UCTOPOB.

9.IpoBepka mpaBwIa JIJIsl CUIIBI TOKA TP TapaIICIIBHOM COSTMHEHUHN PE3UCTOPOB.

10. Onpenenenue pabOThI AIEKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOP.

11. OnpeneneHne MOIHOCTH JIEKTPUIECKOTO TOKA, BBIJICTSIEMOI Ha pe3UCTOpE.



12.
13.
14.
15.
16.
17.

18.
19.
20.

21

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, UAYILIETO Yepe3 JIAMIIOUKY, OT HaMpsKEHUs! Ha HEl.
Onpenenenne KII/[ narpeBarens.

HccnenoBanue MarHUTHOIO B3aMMOJIEHCTBHS IOCTOSIHHBIX MarHUTOB.

N3ydyeHne MarHUTHOTO TOJISl HIOCTOSIHHBIX MAarHUTOB MPHU UX O0bEIMHEHUH U Pa3/ICIICHUN.
UccnenoBanue neiCTBUS JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OnpIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJICHCTBUS KaTyIIKU C TOKOM W MarHuTa OT
CWJIbI TOKA U HAaIpaBJIEHUS TOKA B KaTYILKE.

N3ydenue neiicTBUS MArHUTHOTO I10JISI HA IPOBOJHUK C TOKOM.

KoHcTpynpoBanue u usyueHue padoThl 31EKTPOABUTATENSL.

N3amepenne KIIJI anekTpoaBuraTeIbHONM YCTAHOBKH.

. OnBITEI IO HCCICOOBAHUIO SABJICHUSA BHCKTPOMaFHHTHOﬁ HHAYKOHUHU: HCCIICAOBAHUC H3MEHEHHI

3HA4YEeHUs U HAIIPABJICHUS MHAYKIMOHHOTO TOKA.
9 KJIACC

Pa3zpen 8. Mexannueckue siBJICHHUS.

Mexanuueckoe aBMkeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTH
MEXaHMYECKOr0  JBWKEHMs. PaBHOMepHOe  mpsMOJMHENHHOe  ABWKeHue. HepaBHOoMepHOe
npsMoJIMHETHOe BHKeHUE. CpelHsAsl U MTHOBEHHAsl CKOPOCTh TeJla IPU HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHOyckopeHHOe MpsiMonuHeiiHOe nBrkeHHe. (CBoOomHoe maaeHue. OTbITHI
lNasnmnes.

PaBHOMepHOE nBUXKEHUE 110 OKPYKHOCTH. [lepron u yactota oOpamienus. JInneitHas u yrioBas
ckopoctu. LleHTpocTpemMuTebHOE YCKOPEHHUE.

ITepBriii 3akon Hprotona. Brtopoit 3akon Herotona. Tperuit 3akon Hbrorona. [lpuniun
CYINIEPIIO3HUIINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujia TPEHUSI CKOJIBKEHHUsI, CHJIa TPEHHS TTOKOS,
JIpYTUe BUIbI TPEHUS.

Cuna TsKeCTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOIHOrO majaeHus. JBukeHue
wa"eT Bokpyr Comnnua. [lepBas kocmuueckasi ckopocTb. HeBecoMoCTh U meperpysKu.

PaBHOBecue marepuanbHOM TOUkH. AOCONIOTHO TBEpHOE Teno. PaBHOBecue TBEpAOro Tena ¢
3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsokecTu.

Nmnynsc Tena. M3MeHenne wummnynbca. WMmynabc cuiibl. 3aKOH COXPAaHEHUS HMMIIYJIbCA.
PeaktuBHOE NBHXKEHUE.

Mexannueckasi pabota 1 MoIIHOCTh. PaboTta cun TskecTH, ynpyroctu, TpeHus. CBsi3b 3HEpTuu
u pabotel. [loTeHuManpHas SHEPrus Tena, MOAHATOIO HaJ MOBEPXHOCThIO 3emud. [loTeHumanbHas
SHeprusi cxatoil npyxkuHbl. Kunetnmueckass sHeprusi. Teopema O KMHETHYECKOW SHEPruu. 3aKOH
COXPAHEHUS MEXAHUYECKOW SHEPTUH.

Hemoncmpayuu.

1.HaGmoneHre MeXaHn4eCcKOro IBUKEHUS Tella OTHOCUTEIBLHO Pa3HbIX Tell OTCUETA.

2.CpaBHEHHME ITyTEN U TPAEKTOPUM JBUKEHHS OJHOTO U TOTO XK€ TeJa OTHOCUTEIBHO PAa3HBIX TEJ OTCUETA.
3.13Mepenne CKOpOCTH M YCKOPEHUS IPSIMOIMHENHOTO ABUKECHHUS.

4.VccrnenoBanue MPU3HAKOB PABHOYCKOPEHHOTO JIBUKEHUS.

5.HaOmionenne IBUKEHUS Tela M0 OKPYKHOCTH.

6.HabOmoieare MeXaHWYEeCKUX SBIECHUW, MPOUCXOMIIMMX B cucteme orcuéta «Temexkay mpu €

PaBHOMCPHOM U YCKOPCHHOM JIBUKCHHUU OTHOCUTCIILHO KaOuHeTa (I)I/I3I/IKI/I.

7.3aBHCUMOCTh YCKOPCHUA TEJIa OT MACCHI TCJIa U HCﬁCTByIOLHCf/'I Ha HCT'O CUJIBI.
8.Ha6HIO,[[eHI/Ie PaBCHCTBA CHJI IIpU B3aUMOJCUCTBUHU TEIl.



9.13MeHeHue Beca Tena Ipu YCKOPEHHOM JIBH)KCHHUH.

10. Ilepenaya umnyibsca pu B3aUMOJCUCTBUU TEIL.

11. IlpeoOpa3oBaHus SHEPTHH MTPHU B3AUMOJICHCTBHH Tell.

12. CoxpaHeHue UMITYJIbCa IPU HEYNIPYTOM B3aUMOACHCTBHH.

13. CoxpaHeHue uMnyibca Ipu abCOIIOTHO YIIPYrOM B3aUMOJEHCTBUY.

14. HaGmroieHre peakKTUBHOTO JIBHYKCHHUSI.

15. CoxpaHeHne MeXaHU4eCKOH SHEPTHH MTPU CBOOOTHOM Ta/ICHHUH.

16. CoxpaHeHue MEXaHUYECKOW SHEPTUU NPH JIBUKEHUU TeJIa MO/ IeHCTBUEM IPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.KoHcTpynpoBaHue TpakTa [Ulsl Pa3sroHa W JaJbHEWIIEro PaBHOMEPHOIO IBM)KCHMS IAPUKA HIIU
TEJIECKKH.

2.0mpenenenne cperHeil CKOPOCTH CKOJBKEHUs OpycKa WM JBIDKEHHUS IIapHKa 0 HaKIOHHOH
IIJIOCKOCTH.

3.0mnpenenenne yCKOpEHUs Tejla IpU PaBHOYCKOPEHHOM JIBUKEHHUHU 110 HAKIIOHHOW MJIOCKOCTH.

4.VccnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHM IPU PaBHOYCKOPEHHOM [JBM)KEHUHU Oe€3 HadaabHOMH
CKOPOCTH.

5.1IpoBepka runoTessl: €Ciu MpU paBHOYCKOPEHHOM JABM)KEHUH 0€3 HauaJbHOW CKOPOCTH IYTH OTHOCSTCS
KakK psii HEUETHBIX YMCEN, TO COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHU OJMHAKOBBI.

6./ ccnenoBanne 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT CHIIBI HOPMAJIbHOTO JABJICHMUS.

7.0mnpenenenue ko3 UIMEHTa TPEHUS CKOJIbKEHUS.

8.0mnpenenenne )KECTKOCTHU IPYKUHBI.

9.0mpenenenue pabOThl CHIIBI TPEHUS TPH PABHOMEPHOM JIBXKEHUH Tejda IO TOPU30HTAIBHON
ITOBEPXHOCTH.

10. Omnpenienenrie pabOThl CUJIBI YIPYTOCTH IpPHU MOABEME Ipy3a C HCIIOJIb30BAHMEM HEIOJABM)KHOTO U
MIOJIBUKHOTO OJIOKOB.

11. M3y4yeHue 3aKOHA COXPAHEHUs SHEPTUH.

Pa3nesn 9. Mexanndeckne Kos1e0aHusi M BOJHBI.

KonebarenbHoe paBmxeHue. OCHOBHBbIE XapaKTEPUCTUKH KoJIeOaHMI: TMEpUOJ, YacToTa,
amruintyna. Maremaruueckuil v NpyXUHHBIA MassTHUKU. [IpeBpaliieHne sHepruu npu KouedaTeIbHOM
JBUKCHUM.

3aryxatomue kojeOaHus. BpIHyxIeHHble KoneOaHus. Pe3onaHc. MexaHudeckue BOJIHBI.
CpoiicTBa MexaHM4eCcKHX BOJIH. [IpomonbHble U TonepeuHble BONHBI. J[JIMHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHn4ecKre BOJIHBI B TBEPJIOM Telle, CEHCMUYECKHUE BOJIHBI.

3ByK. I'poMKOCTb 3ByKa M BbicOTa TOHA. OTpakeHue 3Byka. IH(pa3Byk U ynbTpa3ByK.

Jemoncmpayuu.

1.Ha6moneHnue koneOaHuil T Mo AEWCTBUEM CHIIBI TSDKECTH M CUJIBI YIIPYTOCTH.
2.HaGmronenue koieOaHuil Tpy3a Ha HUTH M HA TIPYXKHUHE.
3.HabutoieHre BBIHYKICHHBIX KOJIEOAHUH U pe30HaHca.
4.PacnipocTpaHeHue IPOAOJIbHBIX U ONEPEYHBIX BOJIH (Ha MOJEIIN).
5.Ha6uto1eHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKyCTUYECKHUI PE30HAHC.
Jlabopamopuvie pabomsl u onsimel.
1.0mnpeneneHue 4acTOTh U EpHOa KOoJIeOaHUH MaTEMaTHYECKOTO MasiTHUKA.
2.0mpeneneHue YacToThl U epro/ia KojebaHuil Mpy>KMHHOTO MasiTHUKA.
3.MccnenoBaHue 3aBUCUMOCTH NEPUOJ1a KOJIeOaHUH MOIBEIIEHHOT0 K HUTH I'py3a OT JUIMHBI HUTH.
4.VccnenoBanue 3aBUCMMOCTH MI€pH0/ia KoJeOaHuil MpyKMHHOTO MasiTHUKA OT Macchl rpy3a.



5.1IpoBepka HE3aBUCUMOCTH TEepHOa KoJeOaHuii rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl rpy3a.
6.OMmBIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh TIEpro/ia KoneOaHui MPYKUHHOTO MasiTHUKA OT MacChl rpy3a
U KECTKOCTHU IIPYKUHBI.
7.13mepenune yckopeHusi CBOOOIHOTO MaIeHus.
Pa3znes 10. Di1eKTpOMArHMTHOE 1OJI€ U JIEKTPOMATHUTHbIE BOJIHbBI.
DNEeKTPOMarHuTHOE TMoJje. DJIeKTPOMAarHUTHbIE BOJHBL. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH.
[Ikana 3;1eKTpOMarHUTHBIX BOJIH. VIcII0/Ib30BaHNE JIEKTPOMArHUTHBIX BOJIH /1JIl COTOBOM CBSI3U.
DnekTpoMarauTHas mpupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1.CBoiicTBa MEKTPOMArHUTHBIX BOJIH.
2.BoJHOBBIE CBOMCTBA CBETA.
Jlabopamopuvie pabomul u onvimol.
1.M3y4yeHnie CBONCTB 3JIEKTPOMATrHUTHBIX BOJIH C MOMOIIBI0 MOOUIIBHOTO TeledoHa.
Pasznea 11. CBeroBbIe IBJICHHUS.
JlyueBass mopens cBera. Mcrounuku cBera. [IpsMonuHeliHOE pacnpocTpaHEHHE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETA.
[Ipenomiienne cBerta. 3akoH MpenomieHusl cBera. llogHoe BHyTpeHHEE OTpa)KEHUE CBETa.
Hcnonb30BaHre MOTHOTO BHYTPEHHETO OTPAKEHHSI B ONTHYECKUX CBETOBOJAX.
Jlunza. Xon nyded B nuH3e. Ontudeckas cuctema (oToarmapara, MUKPOCKONA U TEJIECKOTIa.
I'na3 kak ontuyeckas cucreMa. biM3opyKkocTh U JalbHO30PKOCTb.
Pasznoxxenne Oenoro ceera B cnekTp. OmnbiThl HbtoToHa. CroXkeHHE CHEKTPAJIbHBIX I[BETOB.
Jucnepcus cBeTa.
Hemoncmpayuu.
1.IIpsaMonuHelHOEe pacIpOCTPAHEHHUE CBETA.
2.0T1paxeHue cBerTa.
3.Ilonyuenune n300paskeHUH B TNIOCKOM, BOTHYTOM U BBITYKIIOM 3€pKajiax.
4.IlpenomiieHue cBera.
5.0nTryeckuii CBETOBO/I.
6.Xox nyueil B coOuparoei J1H3e.
7.Xo0x ydel B pacCEeNBArOLIEH JIMH3E.
8.Ilony4yeHue n300pa>keHUi ¢ TTOMOIIBIO JIMH3.
9.1lpunnun aeiictBus oTtoamnmapara, MUKPOCKOIIA U TEIECKOMA.
10. Mopens riasa.
11. Pa3noxxeHue 6enoro cBeta B CIEKTp.
12. Tlonyuenue Genoro cBeTa Mpu CI0KEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopuvie pabomsl u onsimol.
1.MccnenoBanue 3aBUCMMOCTH yTila OTPaKEHUsI CBETOBOI'O JIy4a OT yIJia MaJeHuUs.
2.V3yueHue XapakTepUCTUK U300paKeHUS MPeMETa B IIIIOCKOM 3epKaje.
3.HccnenoBanue 3aBUCUMOCTH yria MPEIOMJIEHHS CBETOBOrO Jydya OT yria MaJeHUus Ha TpPaHHUILIC
«BO31YX—CTEKJIO».
4.TTonyyeHnne n300pakKeHHI C ITOMOIIBI0 COOMPAOIICH JTUH3HI.
5.0mpenenenne poOKyCHOTO PaCCTOSTHUS M ONITHUECKOU CHUITBI COOMPAFOIICH JIMH3BI.
6.OMmBITHI IO Pa3I0KEHUIO OETIOTO CBETa B CIIEKTP.
7.0O10BITHI 110 BOCTIPUSTHIO IIBETA MPEAMETOB MPU WX HAOIOICHUN Yepe3 I[BETOBBIC (DUIBTPHI.
Paznen 12. KBanToBblIe IBJIeHHS.



oukwnNRE

N

Onwitel Pezepdopna m mimanerapHass mojenb aroma. Moxenb atoma bopa. Mcnyckanuwe u
MOTJIONIEHUE cBeTa aToMOM. KBaHThI. JInHEeWYaThie CIIEKTPHI.

PamnoaktuBHOCTE. Anb(a-, Oeta- u ramma-m3nydeHus. CTpoeHHe aTOMHOTO siapa. HykimonHas
MoJieTb aToMHoro sifipa. M3otonsl. PagnoaktuBHble npeBpaienus. [lepuon momypacrnana aTOMHBIX
sanep.

SAnepHble peakiuu. 3aKOHBI COXPAHEHHUs 3apsSJOBOTO M MACCOBOTO YHUCEN. DHEPrusi CBS3H
aToMHBIX sijep. CBsi3b Macchl M dHEpruu. Peaknuu cuHTe3a W aeneHus siaep. VICTOYHUKH SHEPTUu
CouHiia 1 3BE31.

Snepunas snepreruka. JleiicTBUs paAlOaKTUBHBIX U3JTyYEHUHN HA KUBbIE OPraHU3MBI.

Jemoncmpayuu.

CIHeKTphl U3JIy4EHUS U TIOTJIONICHUS.
CrieKTpbl pa3IMYHbIX T'a30B.
CnekTp Bojgopoaa.
Habmronenue TpekoB B kamepe BunbcoHa.
Pabota cuéTunka MOHH3UPYIOMINX U3TyICHHM.
Peructparus uznydeHus MpUpOTHBIX MHHEPAIOB U TIPOIYKTOB.
Jlabopamopnuvie padbomot u onvimol.
Habmroienue CriomHbIX ¥ IMHEHYAThIX CIIEKTPOB U3ITyUEHUSI.
HccnenoBanue TPEKOB: U3MEPEHHUE YHEPTUU YACTHUIIBI IO TOPMO3HOMY ITyTH (TI0 (hoTorpadusim).
H3mepeHue paarnoakTUBHOTO (OHA.

IHoBTOpHTE/ILHO-000011IAKOIIIUI MOLYJIb.

[ToBTOPUTEIIEHO--0000IAIONUI MOIYJIb TIPEIHA3HAYEH IS CHUCTEMATH3AIlMM W O0OOIICHUS
MPEIMETHOTO COJAEPKAHUS U OIbITa JESATeNbHOCTH, MPUOOPETEHHOrO0 MPU H3YYEHHUH BCETO Kypca
¢bu3MKM, a TakXKe JUIs MOArOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY SK3aMeHy Mo (u3uke st
00yJaromuxcsi, BRIOPABIINX 3TOT y4COHBIN TPEIMET.

[Tpn M3y4eHUM JTaHHOTO MOJYJIS PEATU3YIOTCS U CHCTEMATHU3HPYIOTCSI BHJIBI JISATEIIBHOCTH, Ha
OCHOBE KOTOPBIX OOECHEeuMBaeTCsl JOCTHKEHHE IPEAMETHBIX W METANpeAMETHBIX IIaHHUPYEMbIX
pe3ynbTaToB 00ydeHus, (OPMHUPYETCS €CTeCTBEHHOHAY4YHas TPaMOTHOCTb: OCBOEHHE HAayYHBIX
METOJIOB UCCJICIOBAHMSI SIBJICHHI MPUPOIBI U TEXHUKH, OBJIAJICHUE YMCHHUSIMH OOBSICHATH (PU3NUISCKUE
SIBJICHUSI, TIPAMCHSSI TIOJYYCHHBIC 3HAHWS, peIIaTh 3aJa4d, B TOM YHCIIE KauyeCTBEHHBIC U
SKCIIEPUMEHTAaIbHBIE.

[TpuHIMIHMATBEHO NEATENbHOCTHBIA XapaKTep JAaHHOTO pa3jelia peaau3yercs 3a CU4ET TOro, YTO
oOydJaromuecs: BHITIOJHSIOT 33/IaHUs, B KOTOPBIX UM TIpeIaraeTcs:

Ha OCHOBE TOJYYCHHBIX 3HAHWHM pacrio3HaBaTh W HAyYHO OOBSICHATH (DU3UYECKWE SBIICHUS B
OKpY>Karollel MpUpo/ie U TOBCETHEBHOM KU3HH;

WCIOJIb30BaTh HAy4YHBIE METOABl HCCIENOBaHUS (DU3MUECKHUX SBICHUH, B TOM 4YHCIE IS
MIPOBEPKHU THITOTE3 U TIOTYICHHS TEOPETUICCKUX BBIBOJIOB;

OOBSICHATH HayYHbIC OCHOBBI Han0OJIee BAKHBIX JOCTH)KCHUI COBPEMEHHBIX TEXHOJIOTHH, HalpuMep,
MIPAKTUYECKOT'O UCTIOIB30BAHUS PA3TUYHBIX UCTOYHUKOB SHEPTUU HA OCHOBE 3aKOHA MPEBPAICHUS U
COXPAHEHHUS BCEX M3BECTHBIX BHIOB DHEPTHH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

N3ydenue ¢u3nku Ha ypoBHE OCHOBHOIO OOLIEro 0Opa30BaHMS HAIPABIEHO HAa JOCTH)KEHUE
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YIbTATOB.

B pesynbprare usyuenus Gpu3nku Ha ypoBHE OCHOBHOTO 00IIero 00pa3oBaHMs y 00ydaromerocs
OyayT chOpMUPOBAHEI CIEAYIONIUE TNIHOCTHBIC PE3yIbTaThl B YACTHU:

1) naTpHOTHYECKOr0 BOCTIMTAHUSA:

— IPOsIBJICHUE UHTEpeca K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUIMCKON (PU3MUECKOI HAYKU;

— IICHHOCTHOE OTHOILIEHHE K JOCTHKEHHUSIM POCCHMCKHUX YUEHBIX --(PU3HKOB;

2) rpaskIaAHCKOT0 U YXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

— FOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCY>KJIEHHH OOIIECTBEHHO 3HAYMMbIX M 3TUYECKUX MPOOIIeM,
CBSI3aHHBIX C MPAKTUYECKUM PUMEHEHNUEM JIOCTHKCHUN (PU3UKH;

— OCO3HAaHHE BaXHOCTU MOPAJIbHO--3TUYECKUX IPUHIIUIIOB B ACSTEIBHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

— BOCHPHSTHE 3CTETUYECKUX KauecTB (PU3MUECKON HAyKH: €€ TapMOHMYHOIO MOCTPOEHUS, CTPOrOCTH,
TOYHOCTH, JAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

— OCO3HAHHME ILIEHHOCTH (PU3MYECKOW HayKd KaK MOIIHOTO MHCTPYMEHTa TO3HAHMSI MHPA, OCHOBBI
pa3BUTHS TEXHOJIOTHA, BaKHEHIIIeH COCTABISIONIEH KyIbTYpHI;

— pa3BUTHUE HAYYHOH JIF0O03HATEIHHOCTH, UHTEPECa K UCCIIEeI0BATEIbCKON ASITENbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOUMOHAJIBLHOI0 0JIATONOTYYHS:

— OCO3HaHHME IIEHHOCTH Oe30macHOro oOpas3a >XM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE,
BXHOCTH TMpaBuj OE30MACHOTO IMOBEACHUS Ha TPAHCIOpPTE, HA JOpOrax, C JIIEKTPUYECKHUM U
TEIJIOBBIM 00OPY/IOBAaHUEM B IOMAIIIHUX YCIOBUSX;

— c(hopMHPOBAaHHOCTH HaBbIKa pe(IeKCUH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TAKOTo e MpaBa y
JPYTOro 4eIoBeKa;

6) TPY10BOr0 BOCIIUTAHUSA

— QAaKTHBHOE YyyacTHE€ B pEIIEHUM NPAaKTHUUECKUX 3a7ad (B paMKax CeMbH, 0Opa3zoBaTeIbHOMN
OpraHu3allK, ropoja, Kpasi) TEXHOJIOIMYECKONH M COLMANbHOM HAINPaBICHHOCTH, TPEOYIOUIMX B TOM
yucie U PU3NYecKnX 3HaAHUM;

— UHTEpeC K MPAKTUYECKOMY U3yU4eHHIO podeccHii, CBA3aHHBIX ¢ (PU3HKOIL;

7) 3K0OJI0OTrMYEeCKOT0 BOCIIMTAHMSI:

— OpHEHTalMs Ha MpUMEHEHHE (U3NYECKUX 3HAHUU N7 pelleHus 3ajad B 00JaCTH OKpYXKarouleu
Cpelbl, IUIAHUPOBAHMSI IOCTYIIKOB U OLIEHKH UX BO3MOYKHBIX MOCJIEICTBUMN JJIl OKPYKAIOIIEH Cpeibl;

— 0CO3HAHME TII00AIHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTel UX pelIeHus;

8) ajanTannu K N3MEHAIOIUMCH YCJIOBHAM COLMAIBHON U NPUPOAHOH Cpelbl:

— MOTPEOHOCTh BO B3aUMOACWCTBUM NpPU BHINOJIHEHUH HCCIEAOBAaHUM M TPOEKTOB (pusnueckont
HaMpPaBIEHHOCTH, OTKPHITOCTH OMBITY U 3HAHUSM JIPYTHX;

— MOBBILIEHUE YPOBHS CBOEM KOMIIETEHTHOCTHU Y€pE3 NPAKTUUECKYIO AESTEIBbHOCTD;

— nmoTpebHOCTh B (OPMHPOBAHWM HOBBIX 3HAHWUU, B TOM 4Hucie (OpPMYIUpOBaTH HJEH, HOHATHS,
TUIIOTE3BI O (PU3NYECKUX OOBEKTaX U SIBICHUSIX;

— 0CO3HaHME Ae(UITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007aCTH (PU3UKY;

— IUIAHUPOBAHKE CBOETO PAa3BUTHUS B IPHOOPETEHUN HOBBIX (PU3NUECKUX 3HAHUMH;

— CTpeMJIEHHE aHAJIM3UPOBATh U BBIBISATH B3aMMOCBSI3U NMPHUPOABI, OOIIECTBA U 3KOHOMHKH, B TOM
YHClie C UCTIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;



® — OIICHKAa CBOMX JEHCTBHM C Yy4E€TOM BIUSHUS HA OKPYKAIOMIIYIO CpPEAy, BO3MOXHBIX TJIOOATBHBIX
OCJIEICTBUH.

METAINIPEAMETHBIE PE3YJIbTATBI

B pesynbraTe 0cBOeHHS MPOrpaMMBbI IO (PU3MKE HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHHs y
oOydatomerocsi  Oynyr  chOpMHpOBaHBI  MeTaNpeIMeTHbIE  Pe3yJabTaThl,  BKIIOYAIOIINE
M03HABaTENIbHbIE YHUBEpPCAIbHbIC YyUeOHbIE IEHCTBUS, KOMMYHHUKATUBHBIE YHUBEpCAIbHbIC yueOHbIE
NeNCTBUS, pETyIATUBHbIC YHUBEPCAIIbHBIE YUeOHbIE TEHCTBUSI.

Ilo3HaBaTebHBIE YHUBEPCAJIbHLIC y‘leﬁHbIe JeHCTBUSA

Ba3oBble Jjornueckue aeicTBHA:

® BBISBIIATH U XapaKTEePHU30BaTh CYIIECTBEHHbIE TPU3HAKH OOBEKTOB (SIBICHUIN);

® yCTaHaBJIMBATh CYILIECTBEHHBIN NMPU3HAK KJIAaCCU(UKALIUN, OCHOBAHUS /17151 0000IIEHUS U CPAaBHEHMUS,

® BBIABIISATh 3aKOHOMEPHOCTU M NPOTUBOPEUHUSl B paccMaTpUBAaeMbIX (DaKTax, JaHHBIX U HAOIIOJEHUSX,
OTHOCSIINXCS K (PU3HUECKUM SIBIICHHSIM;

® BBISBIISATh IPUUUHHO--CJICJICTBEHHBIE CBSI3U IIPU U3YYEHUU (PU3MUYECKUX SIBIIEHUN M MPOLIECCOB, JE€JIaTh
BBIBO/Ibl C MCIIOJIb30BAaHUEM JIEYKTUBHBIX U MHIYKTUBHBIX YMO3aK/IIOUCHUH, BBIABUTaTh THIIOTE3bI O
B3aUMOCBSI35X (PU3NYECKUX BEJIINYMH;

® CaMOCTOATENBHO BBIOMpATh CIIOCOO pemieHus yueOHoH (u3ndeckoi 3amauu (CpaBHEHUE HECKOJIBKHX
BapUaHTOB peIIeHUs,, BbIOOp Haubojiee MOAXOIAIIEIO € YYETOM CaMOCTOSATENbHO BbIJICIEHHBIX
KpUTEPUEB).

Ba3oBble uccienoBarebckme 1eiCTBUS:

® 1ICII0JIb30BaTh BOIIPOCHI KaK UCCIIEIOBATEIbCKUNA HHCTPYMEHT [T03HAHUS;

® [IPOBOJIUTH MO CAMOCTOSITENIFHO COCTABICHHOMY IUIAHY OIIBIT, HECTIOXHBIN (PU3UUYECKUN SKCIIEPHUMEHT,
HeOoJIbII0e Hcce0BaHne (PU3UUECKOTO SIBICHMUS;

® OIICHHMBATh Ha MPUMEHUMOCTh U IOCTOBEPHOCTh HH(POPMALIUIO, TIOTYYEHHYIO B X0J1€ UCCIIeI0OBaHUS WIH
AKCIIEPUMEHTA;

® CaMOCTOATENTHLHO (POPMYIMPOBATH 0OOOIIEHUS U BBIBOJBI TIO pe3yiIbTaTaM MPOBEAEHHOTO HAOIIOICHNUS,
OTIbITA, UCCIIEIOBAHMS;

® [IPOTHO3MPOBATH BO3MOXKHOE JalibHENIIee pa3BUTHE (PU3MUECKHX MPOLECCOB, a TaKXKe BBIABUIATh
MIPENIOJIOKEHNS 00 X PA3BUTHUU B HOBBIX YCIIOBUSAX M KOHTEKCTaX.

Padora ¢ undopmanmeii:

® [IPUMEHSATH PA3JIMYHBbIE METOJbl, MHCTPYMEHTBI M 3aIlpOChl MPHU MOUCKE U 0TOOpe MHGOpPMALMU WIN
JAHHBIX C YU4ETOM MPEeATIOKEHHON yueOHOH (pu3nuecKoi 3a1auu;

® aHAJIM3HMPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(DOPMAIUIO PA3IUYHBIX BUAOB U (GOpM
IIPE/ICTaBIICHMUS;

® CaMOCTOATENBHO BHIOMPATh ONTUMAIBHYIO (OpPMY MpencTaBlIeHUs] MHPOPMALUU U HUIUTIOCTPUPOBATH
pelaeMble 3a/1a4i HECIOKHBIMU CXEMaMH, IMarpaMMaMu, MHOM rpaduKoi U X KOMOMHALIUSAMHU.
KoMmyHukaTHBHBIEe yHHBepcaibHble YueOHbIe 1eliCTBHUS:

e B xo0Jie 00CyXAeHUs1 y4eOHOro MmaTepHuaina, pe3yjabTaToB JaOOpaTOPHBIX PadOT M MPOEKTOB 3a]1aBaTh
BOIPOCHI 110 CYIECTBY 00CYAaeMOM TEMbI U BbICKAa3bIBaTh HJI€U, HAIIEJIEHHbIE HA PEIICHNE 3a/1a4l U
noJiiep>kaHue 01aroxenaTeIbHOCTH OOLIeHNUS;

® CONOCTAaBIISATh CBOM CYXJIECHHUS C CY)KIECHUSMHU APYTUX YYaCTHUKOB JMajora, OOHapyKHUBaTh pa3inydue u
CXOJCTBO IO3UIINIL;

® BBIpa)KaTh CBOIO TOUYKY 3PEHUSI B YCTHBIX U MUCbMEHHBIX TEKCTAX;



nyOIMYHO  TPEACTaBIATh  PE3yNbTaThl  BHINOJHEHHOrO  (DU3MYECKOro OmbITa  (3KCHEPHUMEHTa,
HCCTIe0BaHMS, TIPOSKTA);

MOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW W WHAMBUAYAJIbHON pabOTHI MpU pelICHUHN
KOHKPETHOU (pU3UYECKOM POOIeMBI;

MPUHUMATh LEJIU COBMECTHON J1€ATEIbHOCTH, OpPraHU30BBIBATH JCHCTBHS MO €€ JOCTHUKECHHIO:
pacmpenenaTs poju, 00CYXIaTh MPOIECChl U Pe3ylIbTaThl COBMECTHOW paboThl, 0000MaTh MHEHHUS
HECKOJIBKUX JIFO/ICH;

BBITIOJHATh CBOIO YacTh PaOOTHI, JOCTHTas KAa4eCTBEHHOTO PE3yJIbTaTa IO CBOEMY HAIIPABJICHUIO U
KOOPJIUHUPYS CBOU JACHCTBHSI C IPYTUMHU YWICHAMU KOMAH]IbI;

OIICHWBATh KAueCTBO CBOErO BKJIAJa B OOMUH TPOAYKT IO KPHUTEPHUSM, CAMOCTOSITEIHHO
c(hOpMYyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUS

Camoopranu3anus:

BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX U yUEOHBIX CHUTyalHsX, TPEOYIOIIUX AJIs pelieHus: (U3nuecKux
3HAHUI;

OPUEHTHUPOBATHCSA B PA3IMYHBIX MOAXO0JAaX MPHUHATHS pelleHul (MHIAUBUIYabHOE, PUHITHE PEIICHUS
B IpyMIIe, IPUHATHE PEILICHUIN TPYIION);

CaMOCTOATENILHO COCTABJISATh AJITOPUTM pelIeHHs (U3UYECKON 3aJadydl WIM TUIaHAa MCCIEIOBaHUS C
Y46TOM HMMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh MpeIaracMbie
BAPUAHTHI PELLICHUN;

JieNIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTYallUU U NpeJiaraTh I1aH €€ U3MEHEHUS;

OOBSACHITh TPUYUHBI JIOCTHXKEHUS (HEIOCTHKEHHS) PE3YJIbTaTOB JACSATEIHHOCTH, JaBaTh OIEHKY
MPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JICSITEIILHOCTh (B TOM YHCJI€ B XOJ| BBITOJHEHHUS (PU3NYECKOTO HCCIIECIOBAHUS
WJIM TIPOEKTa) HA OCHOBE HOBBIX 0OCTOSITENLCTB, N3MEHHUBIINXCS CUTYaAIlUH, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIENU U YCIOBUSIM;

CTaBUTH ce0sl HA MECTO JPYTOro yejoBeKa B XOJe CIopa UM JUCKYCCHM Ha HAyYHYIO TeMY, TOHUMATh
MOTHUBBI, HAMEPEHHUS U JIOTHKY JIPyroro;

MpU3HABaTh CBOE MPABO Ha OIIUOKY MPH pelIeHnH (PU3NUECKUX 3a7ad WIH B YTBEPKACHUSIX HA HAYYHbBIE
TEMBI U TaKOE K€ MPaBo APYroro.

IMPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenuss B 7 KJjacce TpeAMETHBIE pe3yiabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTH Y OO YHAFOIITXCSI YMEHUM:
® JICTIOJIb30BaTh MOHATHS: (PU3WUYECKHE W XUMHUYECKHE SBJICHHS, HaOIIOJCHUE, YKCIEPUMEHT, MOJECIb,
TUTIOTE3a, CIWHUIBI (PU3WYECKUX BEJIIMYMH, aTOM, MOJIEKYJa, arperaTHbIe COCTOSHHS BEIEeCTBA
(TBEpIoe, KHUAKOe, Ta3000pa3HOE), MEXaHWYEeCKOe JBMKECHHE (paBHOMEpPHOE, HEpaBHOMEpPHOE,
MPSMOJUHENHOE), TPAEKTOpHs, paBHOJEHCTBYIOmas cuia, aedopmarus (ymnpyras, MIacTHYecKas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IBI;
e paznuyarh siBiIeHUS (Iud@dy3us, TEIUIOBOE ABUKEHHE YACTHI[ BEIIECTBA, PAaBHOMEPHOE ABMKCHHE,
HEPAaBHOMEPHOE JIBM)KCHUE, WHEPIUSA, B3aUMOJCHCTBHE TeJ, paBHOBECHE TBEPIABIX T C



3aKpEMJIEHHON OCBIO BpallleHus, Iepefada JaBJICHUsS TBEPABIMU TEJaMH, >KUJIKOCTSIMHU M Tra3aMu,
aTMoc(epHOE NaBJICHUE, TUIABAaHHE TEJ, NMPEBPAIICHUS MEXaHWYECKOH SHEPTHU) MO OMHCAHUIO UX
XapaKTEPHBIX CBOMCTB 1 HA OCHOBE OIBITOB, AEMOHCTPUPYIOLINX AAHHOE (PU3NYECKOE SIBIICHUE;

® pacro3HaBaTh IPOSBICHUE HM3YYCHHBIX (U3UYECKUX SBICHUNA B OKPYXKAIOIIEM MHPE, B TOM YHCIE
¢busnyeckue SBICHUA B MPUPOAE: NPUMEPbl IBIXKEHUS C PA3IUYHBIMU CKOPOCTSMU B JKUBOM U
HEXHUBOH Npupoze, 1eicTBUE CUIIbI TPEHUS B IPUPOJIE U TEXHUKE, BIMSHUE aTMOC(HEPHOr0 AaBICHUS
Ha )KMBOM OpPraHU3M, IJIABaHUE PHIO, phIYard B TEJIE YEIOBEKA, IPU STOM MEPEBOAMUTH MPAKTHUECKYIO
3ajady B yueOHYIO, BEIICIISTH CyIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3UUECKUX SBICHUN;

® ONNCHIBAaTh HM3YYCHHBIE CBOMCTBA Tel M (U3NYECKUE SIBJICHHS, WUCHOIB3yd (PU3MUECKUE BEIUYHHBI
(mMacca, 00bEM, MIIOTHOCTH BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEAHSAS CKOPOCTh, CHJIA YIIPYTOCTH,
CHUJIa TSKECTH, BEC TeNa, CUjla TPEHUs, AaBjeHHue (TBEPAOrO Tela, )KUJIKOCTH, ra3a), BhITAIKUBAOLIAs
cujla, MeXaHuuyeckass paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3((UIHUEHT I0JE3HOrO
NEUCTBUSL MEXaHU3MOB, KHHETHMYECKass U IMOTEHUUalbHas JHEPIus), NpU ONUCAHUM IPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIb3YEMbIX BEJIMYUH, UX 0003HAYECHUS U €IUHUIIBI (PU3UIECKUX
BEIMYMH, HAXOJUTh (OPMYJIbI, CBS3bIBAIOIIUE JAHHYIO (DU3UYECKYI0 BEJIMYHUHY C JAPYTUMHU
BEJIMYMHAMH, CTPOUTH IpahuKU N3YYCHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIUYHH;

® XapaKkTepHU30BaTh CBOWCTBA Tell, (PU3UUYECKHE SIBICHUS U IPOLECChl, UCIOb3Ys MPaBUIIa CI0KEHUS CUIT
(Brosb o1HOM mpsiMoit), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, IpaBUiIO paBHOBECHS pbluara
(610Ka), «30J10TOE MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKON SHEPTUU, IIPU STOM JjaBaTh
CIIOBECHYIO (JOPMYJIUPOBKY 3aKOHA U 3aIIUCBIBATH €0 MAaTEMATUYECKOE BBIPAKEHUE;

® 00BACHATH (HM3NYECKUE SIBICHUS, MPOIECCHl M CBOMCTBA TEJN, B TOM YHCJIE€ M B KOHTEKCTE CHUTYaIHii
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIBIATh IPUYMHHO--CIEACTBEHHbBIE CBS3M, CTPOUTH
o0BsicHEeHHE U3 1—2 JTOrHYecKux MIaroB ¢ OMopoi Ha 1—2 U3yueHHBIX CBONCTBA (M3UUYECKUX SBICHUIA,
(U3NIECKHUX 3aKOHA MIIM 3aKOHOMEPHOCTH;

e pemiaTh pacy€THble 3a7aud B 1—2 nAeHCTBUS, HCMIONB3YS 3aKOHbI M (OPMYIbI, CBS3bIBAIOILUE
¢u3nveckre BENWYMHBI: HAa OCHOBE aHalW3a YCJIOBHS 3aJadd 3allUCBhIBaTh KPAaTKOE YCIOBHE,
MOJICTABIATh (U3NYECKUE BEIMYMHBI B (OPMYJBl U MPOBOAUTH PacUEThl, HAXOAUTH CIIPAaBOYHBIE
JaHHbIe, HeOOXOAMMBIE /ISl PELIeHUs 3a/1a4, OLUEHUBATh PEATMCTUYHOCTh MOJYYEHHOW (U3UUECKOit
BEJIMYHHBI;

® pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEILIMTH MPH MOMOILIM (U3UYECKUX METO/I0B, B OMMCAHUU
HCCIIEIOBAaHMsI BBIJIENIATh MPOBEPsieMOe MPeANoIokKeHne (TUIoTe3y), pa3indate U UHTEPIPETUPOBATh
MIOJIyYE€HHBIH pe3yJIbTaT, HAXOAUTh OLIUOKHU B XOJI€ OIbITA, IEJIaTh BBHIBOJIBI 110 €T0 Pe3yIbTaTaM;

® [IPOBOJIUTH ONBITBI MO HAOMIOACHUIO (U3NYECKUX SIBIEHHMM WIM (U3NYECKUX CBOMCTB Tel:
(GbopMyIupoBaTh IMPOBEPSAEMBIE MPEANONIOKEHHS, COOUpaTh YCTAaHOBKY U3 MPEIIOKEHHOIO
000py10BaHus, 3aIIUCHIBATH XO/JI OIBITa U (POPMYJIUPOBATH BHIBOJIBI;

® BBIMOJIHATH MPSMbIE U3MEPEHUS PACCTOSHUSI, BPEMEHHU, Macchl Tela, 00bEMa, CUIIbl U TEMIIEpaTyphl €
HCIOJIb30BAHUEM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUs MPHOOPOB C YUETOM
3aJJaHHO} a0COIOTHOM MOTPETHOCTH U3MEPEHUH;

® [IPOBOJIUTH MCCIIEIOBAaHUE 3aBUCUMOCTH OAHON (U3MUECKOM BETMUMHBI OT APYrod ¢ MCIOJIb30BaHUEM
MPSIMBIX M3MEpPEHUH (3aBUCHMOCTH IIyTM PABHOMEPHO ABMXKYIIETOCS TEJNa OT BPEMEHHU JBHKCHUS
Tela, CHJIbI TPEHMsI CKOJIbKEHUS OT Beca Tejla, KauecTBa OOpaOOTKM TOBEPXHOCTEH Tel H
HE3aBHCUMOCTH CHJIbl TPEHUS OT IJIOLIaJNU CONPUKOCHOBEHHUS TeJ, CUJIbl YIPYTOCTH OT YAJUHEHUS
NPY>KHUHBI, BBITAJIKUBAIONIEH CHUJIBI OT 00bEMa MOTPYKEHHOM YacTu Teja U OT IUIOTHOCTU >KUJKOCTH,
e€ HEe3aBUCUMOCTH OT IUIOTHOCTH TeNla, OT TIJIyOWHBI, Ha KOTOPYIO IOTPYXKEHO TeJO, YCIOBHIi
IJIaBaHMs TeJ, YCIOBUM paBHOBECHs pblyara U OJOKOB), y4acTBOBaTh B IUIAHUPOBAHUM Y4EOHOTO
UCCIIEIOBaHMs, coOMpaTh YCTAaHOBKY M BBINOJHATh H3MEPEHHUS, CleAys NpPeJIOKEHHOMY IIIaHy,
(buKcUpoBaTh PE3yNbTaThl MOJYYECHHON 3aBUCUMOCTH (PM3NYECKHX BEJIMYMH B BHJIE MPEIOKEHHBIX
TabauI U TpaduKoB, A€7aTh BBIBOJBI 110 pE3yabTaTaM HCCIIEeIOBAHNUS;



® [IPOBO/IUTh KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYMH (IMJIOTHOCTh BELIECTBA KUAKOCTH U TBEPIOTO
TeNa, CUJa TPEHHs CKOJbXKEHUs, JaBIE€HUE BO3/yXa, BBITAJKMBAIOLIAs CHUJa, JEHCTBYIOIIAs Ha
NOTPYXEHHOE B KUAKOCTH TENO, KOAPPHUIMEHT MOJIE3HOTO ACHCTBUS MPOCTHIX MEXaHU3MOB), CICIYs
NPE/UIOKEHHOW HMHCTPYKUMH: TIPH BBINOJIHEHUH HW3MEPEHUH coOMpaTh 3KCIEPHUMEHTAIbHYIO
YCTQHOBKY U BBIYMCIIATH 3HAYEHUE CKOMOW BEITMYMHBI;

e co0IrOIaTh MpaBUIIa TEXHUKH 0€301acCHOCTH MpH paboTe ¢ 1abopaTOpHBIM 000PYAOBAaHHEM;

® yKa3bIBaTh MIPUHLUIIBI JCUCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, TUHAMOMETD,
cooOuiaromuecss cocyapl, OapoMeTp, pbluar, MOABMKHBIA M HENOABHXHBIA OJIOK, HaKJIOHHAs
IJIOCKOCTb;

® XapaKTepHU30BaTh NMPUHLUIBI AEHCTBUS U3YYEHHBIX NMPUOOPOB U TEXHUUECKUX YCTPOICTB € ONOpPOH Ha
X omnucaHus (B TOM 4YHCIE: MOALIMIIHUKH, YCTPOWCTBO BOJONPOBOJA, TI'MIpPABIMUYECKUI Ipecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOI HACOC, ApEOMETP), UCHOJB3YsS 3HAHUS O CBOWCTBAX (PU3NYECKUX
SBJICHUI U HEOOXO0MMbIe (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

® NIPUBOJUTH MpPUMEpPbl (HAXOAWUTh HMH(POPMAIMIO O TpPUMEpPax) MPAKTUYECKOTO MCIIOIb30BAHMS
¢u3NYeCKUX 3HAHWM B MOBCEAHEBHOM >KM3HM JUII OOecriedeHus: 0e30MacHOCTH NpU oOpalmieHuH ¢
npubopaMM M TEXHUYECKUMH YCTPOMCTBAMH, COXpPAHEHHUS 370pOBbi U COONIONEHHUS HOPM
9KOJIOTUYECKOT0 MOBE/ICHUS B OKPYKaIOLIEH cpene;

® OCYIIECTBIIATH OTOOpP UCTOYHUKOB MH(popManuu B VIHTepHETE B COOTBETCTBUHU C 33JaHHBIM ITOMCKOBBIM
3alpoCcOM, Ha OCHOBE MMEIOLIUXCS 3HAHUN M MYTEM CPABHEHUS Pa3IMYHBIX UCTOUYHUKOB BBLACIATH
nH(OPMAIIHIO, KOTOPAst SBISIETCS IPOTUBOPEYUBOI MIT MOKET OBITH HEIOCTOBEPHOM;

® LCIOJIb30BaTh IIPU BBHINOJIHEHUN YYEOHBIX 3aJlaHUM HayyHO--IIONYJSIPHYIO JIUTEpaTypy (U3N4YECKOro
COZIep)KaHUs, CIPABOYHBIE MaTepualbl, pecypcsl cetn HMHTepHeT, Biaferb npuémMamu
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3oBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

® CcOo3/laBaTh COOCTBEHHBIE KpAaTKHWE IMUCbMEHHBIE M YCTHBIE COOOILEHUS HAa OCHOBE 2—3 MCTOYHUKOB
uHbopManun (U3UYECKOro COJIEpXKaHMs, B TOM YHUCIE IYOJUYHO JelaThb KpaTKUE COOOILEHHs O
pe3yabTaTtax MPOEKTOB WM y4eOHBIX MCCIEIOBAHUMN, PH 3TOM I'PaMOTHO HMCIIOJIb30BaTh W3Y4YEHHBIN
MOHATUIHBIN anmapaT Kypca (PU3HKH, COITPOBOKAATH BRICTYIUICHUE MPE3EHTAIINEH;

® [IpM BBINOJHEHUU YYE€OHBIX IMPOEKTOB M HCCIEAOBAHUM pacrpenenirth OOsf3aHHOCTH B TpyIIe B
COOTBETCTBHH C TOCTAaBJICHHBIMH 33Ja4aMH, CICTUTH 32 BBITOJHEHUEM IUIaHA JIEHCTBHUM, aJeKBaTHO
OLIEHUBATh COOCTBEHHBI BKJAX B JEATEIHHOCTh TPYIINBI, BBICTPaWBaTh KOMMYHHKATHBHOE
B3aMMOJICHCTBHE, YUUTHIBAsI MHEHHE OKPYKAIOIINX.

K koHmy oOydyeHus B 8 kJjacce mnpeaMeTHbIE pe3ysibTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

® LCIIONIB30BAaTh TMOHATHS: Macca M pa3Mepbl MOJIEKYJN, TEIUIOBOE J[IBUKEHHME aTOMOB M MOJEKYI,
arperaTHble COCTOSIHHSI BEIECTBA, KPUCTAJUIMYECKHE ¥ aMOpQHBIE TeJa, HACBHIIICHHBIA H
HEHACHIIEHHBIH Tap, BIAKHOCTh BO3lyXa, TEMIIEpaTypa, BHYTPECHHSISI SHEPTHsl, TETUIOBOW JIBUTATEINb,
JJIEMEHTAPHBIN  AJIEKTPUUYECKUIM  3apsll, AJIEKTPUYECKOE T10JIe, MPOBOJHUKH U  JUIJIEKTPUKH,
MOCTOSIHHBIN 3JIEKTPUYECKHI TOK, MAarHUTHOE T0JIE;

e pa3nuyaTh SBJICHHS (TEIJIOBOE paCIIMpEHHWE U CKaThe, TeIlonepesaya, TElIoBOe paBHOBECHE,
CMauyMBaHHWe, KaNMWUISPHBIC SBICHHS, WCHApeHHe, KOHJICHCAIWS, IUIaBJICHHe, KPHCTaJLTU3AIHS
(oTBepneBaHME), KHIIEHHME, Terjonepeaaya  (TEIIONPOBOJHOCTb, KOHBEKLHS, H3JIy4YEHHUE),
JIEKTpHU3alMs TeJ, B3aUMOICHCTBHE 3aps/I0B, JEHCTBUS INEKTPHUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICHCTBHE MarHUTOB, J€HCTBHE MarHUTHOTO MOJISl HA MPOBOJAHUK C TOKOM, JIEKTPOMAarHUTHAs
WHIYKITHUS) TIO OTIMCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OMBITOB, JIECMOHCTPHPYIONINX JaHHOE
(bu3nuecKoe sIBICHUE;

® pacrio3HaBaTh IPOSBICHUE HM3YyYCHHBIX (U3UYECKUX SBICHUHA B OKPYXAIOIIEM MHpPE, B TOM YHCIIEe
¢busnveckne SBICHHUS B MPHUPOJIE: TTOBEPXHOCTHOE HATSDKEHUE M KANWIISPHBIC SBICHHS B MPHUPOJIE,
KpUCTaJUIbl B mpupoze, uzinydenue CoiHia, 3amep3aHue BOJAOEMOB, MOPCKHE Opu3bl, 00pa3oBaHHE



pOCHI, TyMaHa, WHeEs, CHEra, OJJICKTPUYECKUE SIBICHUS B atMocdepe, SICKTPHUECTBO IKUBBIX
OpPraHU3MOB, MATHUTHOE T0JIe 3eMIIH, Ipeti) MOIFOCOB, pOJIb MATHUTHOTO TIOJIS JIJIS KU3HU Ha 3emIle,
MOJIAPHOE CHSIHME, TPU OSTOM NEPEeBOAUTH NPAKTHUECKYIO0 3ajadyy B Yy4eOHYI0, BBIIEIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHU) (PU3NUECKUX SBIICHUI;

® OINUCHIBATh W3YyUEHHBIE CBOWCTBAa Tel U (U3UYECKUE SIBJICHUS, UCIONB3YS (PU3UUECKHE BEIMYMHBI
(Temrieparypa, BHYTPEHHSISI 3HEprHsi, KOJUYECTBO TEIUIOTHI, yJelbHas TEIIOEMKOCTh BEIECTBa,
yIenabHas TEIUIoTa TUIABIICHUS, yIelIbHAs TEIUIOTa MapooOpa3oBaHMs, YClbHAs TEIJIOTa CrOpaHUs
TOIUIMBA, KOA((UIMEHT TMOJIE3HOTO JEHCTBUS TEIUIOBOM MAIIMHBI, OTHOCHUTENbHAS BIAXHOCTh
BO3[lyXa, OJEKTPUYECKUH 3apsl, Ccujla TOKa, OJJIEKTPUYECKOE HaIpsSHKeHHE, COMPOTHUBIICHUE
MIPOBOJHHKA, YIEIbHOE COIPOTUBIICHUE BEIIECTBA, pad0Ta U MOIIHOCTH 3JIEKTPHUYECKOr0 TOKA), MPHU
OMHMCAHUU TPABUIBHO TPAKTOBATh (DM3MUECKHUN CMBICI WCIIOIh3YEMbIX BEIHYWH, OOO3HAYCHHS U
€MHUIIBI PU3NYECKUX BEIIMYNH, HAXOIUTH (DOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO PU3NUYECKYIO BETHUNHY
C IPYTUMH BEIMYMHAMHU, CTPOUTH TpadUKU U3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHYMH;

® XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUYECKUE SBICHUS U MPOIECCHI, UCTONb3YsI OCHOBHBIC MOJIOKECHUS
MOJIEKYJISIPHO--KMHETUYECKOM TEOpUM CTPOCHHUS BELIECTBAa, MPUHLMUII CYNEepHo3uIuu TMoyiel (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsia, 3akoH OMa Juig ydacTka 1emnu, 3akoH Jxoymsa—
JleHma, 3aKOH COXpaHEHUs OJHEPIHH, IPH STOM JaBaTh CJIOBECHYIO (DOPMYJIHPOBKY 3aKOHA U
3aMUChIBaTh €r0 MaTEMAaTUYECKOE BBIPAKECHHUE,

® OOBSICHITh (DU3MUYECKHE IMPOIECCHl M CBOMCTBA TEJI, B TOM YHCIC W B KOHTEKCTE CHUTyallud
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbBIABIATh MPUUYMHHO-CICJICTBEHHBIC CBSI3U, CTPOUTH
o0BsicHEHHE U3 1—2 JTOrHYecKUX MIaroB ¢ OMOpoi Ha 1—2 U3yueHHBIX CBONCTBA (M3UUYECKUX SBICHUIA,
(bu3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

e pemiath pacy€THbIE 3aJauyud B 2-3 JEHCTBUS, WHCIONB3YysSd 3aKOHBI U (OPMYIBI, CBSI3BIBAIOIIHE
(u3HUYecKre BeJTMYMHBI: HA OCHOBE aHAIN3a YCIIOBUS 33JIa4H 3allUChIBATH KPATKOE YCIIOBHE, BBISBISTh
HEJOCTAaTOK JAHHBIX JIJIS PEIICHUsS 3a/1add, BBIOUPATH 3aKOHBI U (QOPMYIBI, HEOOXOIUMBIC sl €€
pellleHrs, MPOBOAUTh pacué€Thl M CpPaBHUBATH IMOJIyYEHHOE 3HAUYCHHE (U3MUECKON BEIMYUHBI C
W3BECTHBIMU JTAHHBIMU;

® pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh MPU MOMOILIM (U3NYECKUX METOAOB, HUCIONIb3Ys
OMMCAaHUE MCCIEI0BAaHUS, BBIICIATh IPOBEPSIEMOE MPEANOJIOKEHUE, OLEHUBATh NPABUIBHOCTD
MOPsIIKA TTPOBEICHUSI HCCIICIOBAHUS, J€JIaTh BHIBOIBI;

® MPOBOJIUTh OMNBITHI MO HAOMIOACHUIO (U3MUYECKUX SBIECHUN WM (PU3NYECKUX CBOWMCTB TeI
(KanmuJUIsIpHBIC SIBJICHUSI, 3aBUCUMOCTDH JABJIEHUS BO3JyXa OT €ro o0bEéMa, TeMIeparypbl, CKOPOCTH
mporiecca OCThIBAaHUSI M HArpeBaHUs TMPU H3IYYEHWH OT I[BETA H3JIydaromieil (IOTJIONIArOIIei)
MMOBEPXHOCTU, CKOPOCTh UCIAPEHHUS BOJBI OT TEMIIEpaTyphl KUAKOCTH U ILIOMIANA €€ TOBEPXHOCTH,
ANEKTPU3ALMS Tel W B3aUMOJCHCTBUE BJIEKTPUUYECKUX 3aps/ioB, B3aWMOJECHCTBHE TOCTOSHHBIX
MarHuTOB, BU3YaIM3alllsl MATHUTHBIX TMOJIEH MOCTOSHHBIX MarHUTOB, IEUCTBHS MarHUTHOTO TOJISI HA
MPOBOJIHUK C TOKOM, CBOMCTBA SJIEKTPOMArHHWTA, CBOMCTBA JJIEKTPOJBUTATENSI TMOCTOSHHOTO TOKA):
dbopMynupoBaTh MpOBEpsSEMbIE MPEANONIOKEHHS, COOMpaTh YCTAHOBKY U3 MPEIJIOKEHHOTO
000pyIOBaHUs, OMUCKHIBATH XOJI OMBITA U (DOPMYITHPOBATH BHIBOIBL;

® BBLIMOJHATh MPSIMbIE H3MEPEHUS] TEMIIEpaTypbl, OTHOCUTEIbHOM BIIAXXKHOCTH BO3/lyXa, CHJIBI TOKa,
HampsDKeHUsT C  HWCMOJIb30BAaHWEM aHAJIOTOBBIX MPUOOPOB U JAaTUYMKOB (PU3UYECKHX BETUYHH,
CpPaBHUBATH PE3YJIbTAThI U3MEPEHUH C YIETOM 3aJaHHON aOCOFOTHOM MOTPEIIHOCTH;

® MMPOBOJIUTH UCCIICJOBAHUE 3aBUCUMOCTH OJHON (DU3MUYECKON BEIUYUHBI OT IPYTOd C MCHOIB30BaHUEM
MPSIMBIX M3MEPEHUN (3aBUCHMOCTh COTNPOTHBJICHHS TPOBOJAHWKA OT €ro JUIMHBI, TUIOMATN
MONEPEYHOI0 CEUEHUs M YJEIbHOTO COMPOTUBIICHUS BEIIECTBAa MPOBOJHUKA, CHIIBI TOKA, HUIYILIETO
yepe3 TMPOBOJAHHUK, OT HANPSOKEHUS Ha MPOBOJHUKE, HCCIEAOBAHME IOCIEI0BATEIBLHOTO U
MapajuieIbHOTO COCJIMHEHUN TPOBOJHUKOB): IUIAHUPOBATh HCCIEAOBAaHUE, COOMpaATh YCTAaHOBKY M



BBITOJIHATE HM3MEpPEHHsI, CIEAys IMPeUIOKEHHOMY IUIaHy, (UKCHpPOBATh PE3yJIbTaThl IMOJYyYEHHOU
3aBHCUMOCTH B BUJIE TaOIUI] U TpaHKOB, JeNaTh BEIBOJBI M0 PE3yJIbTaTaM HCCIIEI0BAHMS;

® [IPOBOJIUTh KOCBEHHBIE HW3MEPEHUs (U3NYECKUX BeIWYMH (yAenbHas TEIUIOEMKOCTh BELIECTBa,
COIIPOTHBIIEHUE MPOBOJHUKA, pa0OTa U MOILIHOCTH AIEKTPUUYECKOr0 TOKA): IUIAHUPOBATH U3MEPEHMUS,
coOMpaTh HKCHEPUMEHTAIbHYI0 YCTAHOBKY, CIEAYs MPEIIOKEHHOM WHCTPYKLHH, U BBIYUCIATH
3Ha4YeHUE BEJINYHHBI;

e cOOJIIO1aTh MpaBUIIa TEXHUKU 0€30M1aCHOCTH MpH padoTe ¢ J1abopaTOpHbIM 000PYOBaHUEM;

® XapaKTEePU30BaTh NMPHUHLUIBI ACHCTBHUS U3YUYEHHBIX MPHOOPOB U TEXHHUUYECKUX YCTPOMCTB C OMOPOH Ha
UX ONMcaHus (B TOM YHCIE: CHCTEMa OTOIUIEHUS AOMOB, TMIPOMETp, MapoBas TypOuHa, aMIepMeTp,
BOJIbTMETpP, CUYETUUK DJIEKTPUUYECKOW SHEPIHM, JIEKTPOOCBETUTENBbHBIE NPUOOPHI, HArpeBaTEIbHbIC
NEKTPONPUOOPE! (IIPUMEPBI), IEKTPUUECKUE MPENOXPAHUTENN, SJIEKTPOMArHUT, 3JIEKTPOBUTrATEIh
MOCTOSTHHOTO TOKA), HWCIOJb3ysd 3HAHUSA O CBOMCTBaX (DU3MYECKUX SBICHUH M HEOOXOIMMBbIe
¢bu3nyeckre 3aKOHOMEPHOCTH;

® pacro3HaBaTh IPOCTHIE TEXHUUYECKUE YCTPOWCTBA M HW3MEPHUTEIbHbIE MPHOOPHI MO CXEMaM H
CXEMaTUYHBIM PUCYHKaM (KHJIKOCTHBI TEpPMOMETpP, TEPMOC, ICUXPOMETpP, TUIPOMETp, ABHUIraTejb
BHYTPEHHEI0 CropaHus, 3JIEKTPOCKON, pPEOCTaT), COCTABJIATH CXEMbl JJIEKTPUUYECKUX Lenel ¢
IIOCJIEI0BATENbHBIM U NApaJUICIbHBIM COECJMHEHUEM 3JIEMEHTOB, pa3iidyas yCJIOBHble 000O3HAUCHMUS
3JIEMEHTOB 3JICKTPUYECKHX LIeTIeH;

® NIPUBOJUTH MpPUMEPHl (HAXOAWUTh HMH(POPMAIMIO O TpPUMEpPax) MPAKTUYECKOTO HCIIOIb30BAHMS
(¢u3nYecKux 3HAHUM B NOBCEAHEBHOM >KM3HM Ul oOecriedeHus: 0e30MacHOCTH IpU OOpallleHHH ¢
npubopaMM U TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 3I0pPOBbi U COOJIIOJEHUS HOPM
9KOJIOTUYECKOT0 ITOBEICHUS B OKPYKAIOLIEH cpelie;

® OCYIIECTBIIATh MOUCK MHpopMauuu (uznyeckoro coxepxkanus B VHTepHeTe, Ha OCHOBE UMEIOIUXCS
3HAHUA U NYTEM CpPaBHEHUS JOINOJHUTENIbHBIX HCTOYHUKOB BBIAEIATH HMH(OpPMAIMIO, KOTOpas
SBJIETCS IPOTUBOPEUUBON UIIM MOXKET OBITH HEOCTOBEPHO;

® HCIIOJIb30BATh IPH BBINOJIHEHUHN YYEOHBIX 3a/laHU HAyYHO--TIONYJSIPHYIO JUTEPATypy (U3NUIECKOTO
COJEp)KaHus, CIpPaBOYHBIE MaTepuaibl, pecypcbl ceTh VIHTepHeT, BiIaaeTb INpuéMamMu
KOHCIIEKTHPOBAHUS TEKCTa, TpeoOpa3zoBaHus HHPOPMAIIUN U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

® Cc037aBaTh COOCTBEHHbIE NMHUCBMEHHBIE M KPAaTKHE YCTHBIE COOOIIEHHs, 0000mas MHPOpPMALUIO U3
HECKOJIbKUX HCTOYHHUKOB (DU3NYECKOTO COJAEp)KaHUS, B TOM 4YHCIEe MYyOJIMYHO MPEICTaBIATH
pe3ysbTaThl MPOEKTHOM MIJIM MCCIIE0OBATEIbCKOM JESATENIbHOCTH, PU 3TOM I'PaMOTHO HCIIOJIb30BATh
M3Y4YEHHBIN MOHATUHHBIN anmnapat Kypca GU3HUKH, COMPOBOXKIATh BBICTYIJIEHUE MPE3EHTalLlUEH;

® IpU BBINIOJIHEHUU YYEOHBIX TPOEKTOB M HUCCIEIOBaHUM (PU3MUECKHUX IMPOLIECCOB paclpeaesiTh
00s13aHHOCTH B TpYIIIE B COOTBETCTBMM C IOCTaBJICHHBIMU 3aJjayaMH, CIEAUTHb 3a BBITOJHEHUEM
IUTaHa JIEHCTBUM UM KOPPEKTUPOBATh €ro, aJIeKBaTHO OLEHUBATh COOCTBEHHBIN BKJIAJ B JIESATEIBHOCTD
IpyNIbl, BBICTpauBaTh KOMMYHUKATHBHOE B3aUMOJCWCTBHE, MpPOSABISAs TOTOBHOCTH pa3pellaTh
KOH(JIUKTBI.

K xoHmy oOyueHuss B 9 kijacce mpeIMeTHbIe pe3yJabTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI

OTpaXkaTh C(HOPMUPOBAHHOCTDH y O0YUAIOIIUXCSI YMEHUI:

® 1CMOJb30BaTh IOHATUS: CUCTeMa OTCY€Ta, MaTepuajbHas TOYKa, TPAEKTOPHUS, OTHOCHTEIHHOCTH
MEXaHUYeCKOTo JIBMKEHUs, nedopmanus (ynpyras, miacTuyeckas), TpeHHE, HEHTPOCTPEMHUTEIbHOE
YCKOpEHHUE, HEBECOMOCTb M MEPErpy3KH, LEHTP TSKECTH, aOCOIOTHO TBEPIOE TENO, LEHTP THKECTH
TBEPAOIO Tela, paBHOBECHE, MEXaHWYECKHE KoyeOaHUs M BOJIHBI, 3BYK, UH(Pa3BYK U YJIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, IIKaJIa 3J€KTPOMarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTATbHO30PKOCTb,
CIEKTpPhl HCIyCKaHWs W TOIJIOUIeHHs, aibda-, OeTa- M ramma-u3iaydeHHs, H30TOIbI, sAepHas
JHEPreTHKA;

® paznuy4arh SIBJIECHUS (PAaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEMHOE JBHKEHUE, PABHOYCKOPEHHOE
MpsIMOJIMHEIHOE JIBHYKEHHE, CBOOOJHOE TMajJeHHE Tell, PaBHOMEPHOE MABM)KEHHE IO OKPYXHOCTH,



B3aMMOJICHCTBHE TeJ, PEAaKTHBHOE JIBIKCHHME, KoyieOaTenbHOe JBWKEHHE (3aTyXaiolue M
BBIHY)KJICHHbIE KOJICOAaHUs1), PE30HAHC, BOJHOBOE JIBUKECHHE, OTPaKEHHE 3BYKa, MPSMOIUHEHHOE
pacnpocTpaHeHHe, OTPAKEHHE W IPEJIOMIICHHE CBETa, IIOJIHOE BHYTPEHHEE OTPAXKEHHE CBETA,
pasinoxeHue 0enoro cBera B CHEKTP M CIOXKEHHME CIEKTPalbHBIX I[BETOB, JUCIEPCHs CBETa,
€CTECTBEHHAs PaJIM0aKTUBHOCTb, BOSHUKHOBEHHE JIMHEHYATOr0 CIIEKTPa U3IyUYEHHs ) 110 ONMCAHUIO UX
XapaKTePHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

® pacro3HaBaTh IPOSBICHUE HM3YYEHHBIX (PU3MUECKUX SIBJICHUN B OKpY)KaloIeM MUpe (B TOM 4YHCIE
¢usnveckue SBJICHUS B MPUPOJAC: NPWIMBBI M OTJIHUBBI, JIBWXKEeHHE IUTaHET COJIHEYHOH CUCTEMBI,
PEaKTUBHOE JBM)KEHUE KMBBIX OpPIaHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMM, 3EMIICTPSCEHHE,
celicMUYecKHe BOJIHBI, I[yHaMM, 9XO0, LIBETa TeJl, ONTHYECKUE SIBICHHUS B MPHUPOJE, OMOJOTrHYECcKoe
JCeWCTBUE BHUAUMOTO, YJIbTPA(QHOIETOBOIO U  PEHTTEHOBCKOTO  HM3JIyYEHHH, €CTECTBEHHBII
palMOaKTUBHBIA (OH, KOCMHUYECKHE Iy4H, PAJAMOAKTHBHOE H3JIY4YEHHUE MPHUPOTHBIX MHHEPAJIOB,
JecTBUE PAaJMOAKTUBHBIX M3JIyY€HHH Ha OpraHU3M 4YeJIOBEeKa), IPH 3TOM MEPEBOJUTH MPAKTHUECKYIO
3aJauy B yueOHYI0, BBIIEIIATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) PU3UUECKUX SBICHUM;

® ONKCHIBaTh M3Y4YECHHBbIE CBOICTBAa Tel M (U3UYECKUE SBJICHUS, UCHONb3YsS (U3NUYECKUE BEIUYMHBI
(cpenHsisi 1 MIHOBEHHAsl CKOPOCTb TeJla NP HEPAaBHOMEPHOM JBMKEHHH, YCKOPEHHE, IiepeMelleHHe,
IyTh, YIJIOBas CKOPOCTb, CHJAa TPEHUS, CUJIA YINPYrOCTH, CHJIA TSKECTH, YCKOPEHUE CBOOOJHOIO
MaJieHusl, BEC Tella, WMIYJIbC Tella, HMITYJIbC CHJIBI, MEXaHW4eckas padoTa M MOIIHOCTb,
NOTEHIMAJbHAsl SHEeprusl Tela, HOJHATOrO HaJl MOBEPXHOCTBIO 3E€MJIM, MOTEHIHUabHAs SHEpPrHs
CKaTOW TNPYKUHBI, KUHETUYECKAash SHEprusi, IMOJHas MEeXaHW4ecKas SHEprusi, Mepuoj M YacToTa
KojeOaHui, JJIMHA BOJIHBI, I'POMKOCTb 3ByKa M BBICOTA TOHA, CKOpPOCTb CBETa, IOKa3aTellb
MIPEJIOMIIEHUSI CpeZbl), IPU ONKUCAHUU IPABUIBHO TPAKTOBATh (PU3MUECKUNA CMBICI HCIOJIb3YEMBIX
BEIMYMH, 00O3HAueHHs] U €AMHUIBl (U3NYECKUX BEIUYMH, HAXOIUTh (OPMYJbI, CBS3BIBAIOLIME
JAHHYI0 (U3MYECKYI0 BEIWYMHY C JPYIMMHM BEJIMYMHAMH, CTPOUTH TpapUKH H3YUYEHHBIX
3aBHCUMOCTEH (PU3MUYECKUX BEIUYHH;

® XapaKkTepHU30BaTh CBOICTBA Tell, (PU3MUECKUE SIBICHHUS U IPOLECCHl, MCIOJb3Ysl 3aKOH COXPaHEHMS
SHEPrUH, 3aKOH BCEMUPHOrO TATOTEHUS, MPUHIUI CYNEPIO3ULUU CHJI, IPUHIUI OTHOCUTEIBHOCTH
[Nanunes, 3axonsl HploTOHA, 3aKOH COXpaHEHUS! UMITYJIbCa, 3aKOHBI OTPAXEHUS U MPEIOMIICHHSI CBETA,
3aKOHBI COXPAHEHUs 3apsI0BOTO M MAacCOBOIO 4YMCEN IPHU SAEPHBIX pEakLUsAX, NPU TOM [aBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIMChIBATH €r0 MaTEMATUYECKOE BBIPAKEHUE;

® O0BACHATH (PU3UUECKUE MpPOIecChl M CBOMCTBA Teld, B TOM 4YHCIE€ U B KOHTEKCT€ CHUTYyalui
IIPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIIBIATh NPUYMHHO--CIEACTBEHHBIE CBS3M, CTPOUTH
00BsiICHEHHE U3 2—3 JIOTMYECKUX IIaroB ¢ OMOPOM Ha 2—3 U3y4EHHBIX CBOMCTBA (U3MUYECKUX SIBJICHUMH,
(u3MYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

e pemiath pacu€THble 3ajaud (ONMUparoMecs Ha CUCTEMY U3 2—3 ypaBHEHMi), MCMONb3ysd 3aKOHBI U
¢bopmyIbl, cBsA3bIBalOME (PU3NUECKUE BEJIMUMHBI: Ha OCHOBE aHalW3a YCJIOBMS 3a/1a4M 3alMChIBATh
KpaTKO€ yCJIOBHUE, BBIBIIATH HEAOCTAIONINE UM U30BITOUHBIE JaHHBIE, BBIOMPATh 3aKOHBI U (hOPMYIIHI,
HEOOXOUMBIE ISl PELICHHs, MPOBOJUTH PAcU€Thl U OLEHUBATh PEATHUCTUYHOCTH IOJTYYEHHOTO
3HaYeHUs! GU3NYECKON BETUUMHBI;

® pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOYKHO PEHIMTH NMPU MOMOIIM (PU3NYECKHMX METO/OB, HCIOJIb3YS
ONMCAaHWE HCCIEAOBAHUSA, BBIIEIATH IMPOBEPIEMOE MPEANOIOKEHHE, OIEHUBATh NPAaBUILHOCTh
NopsiiKa MPOBEJCHUS UCCIIAOBAHMS, JIeNIaTh BHIBOJIbI, MHTEPIPETHUPOBATH PE3Y/IbTaThl HAOIIOACHUHN U
OTIBITOB;

® [IPOBOJIUTH OMBITHI 1O HAOIIOJCHNUIO (PU3UYECKUX SIBICHUNH MM (PU3MYECKHX CBOICTB Ten (M3yueHHe
BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHsI SHEPruM, 3aBUCHUMOCTh IepHoAa KosieOaHUH
MPYKUHHOTO MasiTHUKAa OT MAacchl Ipy3a U >KECTKOCTH MPYKHUHBI U HE3aBHCUMOCTh OT aMIUIUTYIbI
MaJIbIX KOJIeOaHMi, MPAMOIMHEHHOE PAacCIpOCTPAHEHUE CBETA, Pa3lIOXKEHHe Oeloro cBera B CIEKT,
U3yuyeHHE CBOMCTB M300pa)K€HHsI B IIJIOCKOM 3€pKajie M CBOWCTB H300pakeHUs IpeaMera B



cobuparorieit TMH3e, HaOMI0CHUE CIUIOIIHBIX U JIMHEHYATHIX CIIEKTPOB U3JTyYEHHUs): CAMOCTOSTEIEHO
coOMpaTh YCTaHOBKY U3 HM30BITOYHOrO Habopa 0O0OpydOBaHHWS, ONHUCHIBATH XOJ ONBITA U €ro
pe3yabTaThl, GOPMYITHPOBATH BHIBOIBI;

® [IPOBOJIUTH TPH HEOOXOAMMOCTH CEPHIO MPSAMBIX HW3MEPEHUH, Ompenenss CcpeaHee 3HaueHUe
U3MeEPsIeMON BeTMYHHBI ((DOKYCHOE pacCTOSTHUE COOMpArOIel JIMH3bI), 000CHOBBIBATH BHIOOP CIIocoba
U3MEPEeHHS (M3MEPUTEIHHOTO MPUOopa);

® [IPOBOJIUTH MCCIICIOBAHNE 3aBUCMOCTEH (DU3MYECKHUX BEIIMYHH C HCIIOJIb30BAaHHEM TIPSMBIX H3MEPEHHIMA
(3aBHCHMOCTh IIyTH OT BPEMEHH IPH PAaBHOYCKOPCHHOM JIBIDKCHMHM 0€3 HAudaJbHOW CKOPOCTH,
nepuosia KoieOaHui MaTeMaTH4YeCKOr0 MasTHUKA OT JUIMHBI HHUTH, 3aBUCHMOCTH YIJIa OTPAXKCHHS
CBeTa OT yrja HaJeHUs W yrja OpeJIOMJICHUS OT yIiia MaJeHHs). IJIaHUPOBATh MCCIEIOBaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (DUKCHPOBaTh pE3yJbTaThl IOJTYYEHHOW 3aBUCUMOCTH
(GU3NYECKUX BETUYMH B BUJIE TaOJIUI] U TPApUKOB, ACTaTh BEIBOIBI 110 PE3yJIbTaTaM UCCIIEIOBaHMS,

® [IPOBOJIUTh KOCBEHHBIC M3MEPECHUsT (PU3UYECKUX BEIMYHH (CPEIHSS CKOPOCTh W YCKOPEHHE Tella MpH
PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOHOTO MaIeHHS, KECTKOCTD MPYKHHBI, KOAPUITMESHT
TPEHUSI CKONBXEHHUS, MEXaHW4ecKas padoTa M MOIHOCTb, YacToTa M TMEPHOA KOJIeOaHUi
MaTeMaTHYeCKOTO ¥ MPYXHUHHOTO MAasSTHUKOB, ONTHYECKas CHJIa COOHMparomeld  JIMH3HI,
pallMOAaKTUBHBIA (DOH): TUIAHUPOBATh W3MEPEHUsS, COOMpATh JKCIEPHUMEHTAIBHYIO YCTaHOBKY U
BBINOJIHATh WU3MEPEHUs, CIeAys NPEIOKEHHOW WHCTPYKIIMU, BBIYUCISATH 3HAYCHUE BEIUYMHBI U
aHAJM3UPOBATh MOJyYCHHBIE PE3YIIbTATHI C YIETOM 3aJaHHOM IMTOTPEITHOCTH U3MEPEHHIA;

e cOOJIrO/IaTh TIPaBUIIA TEXHUKHU 0€30IIaCHOCTH TpU paboTe ¢ 1abopaTOPHBIM 000PYAOBAHHEM;

® pa3MyaTh OCHOBHBIC NMPU3HAKU U3YYCHHBIX (PU3MUECKUX MOJECJICH: MaTepuaibHas TOYKA, a0COIIOTHO
TBEPIIOE TENO, TOYCYHBI HCTOYHHMK CBETa, JIyd, TOHKAas JIMH3a, IUIAaHETapHas MOZEIbh aToMa,
HYKJIOHHAs1 MOZIETTb aTOMHOTO SIJIpa;

® XapaKTEePHU30BaTh NMPHUHLIUIIBI ACUCTBUS U3YYCHHBIX MPHOOPOB U TEXHHUUECKUX YCTPOICTB C OMOPOW Ha
UX OmHcaHus (B TOM YHUCIIE: CIHJIOMETp, AATYMKHU TOJOKEHUS, PACCTOSHHUS M YCKOPEHHUs, pakera,
9XO0JIOT, OYKH, TEPUCKOI, (OTOAIIapaT, ONTHUYESCKUE CBETOBOJBI, CIIEKTPOCKOI, JO3UMETP, Kamepa
Bunbcona), ucnonb3ys 3HaHMS O CBOMCTBax (PHU3MUECKUX SBICHMH M HEOOXOJuMble (u3nueckue
3aKOHOMEPHOCTH;

® LCIIOJIb30BAaTh CXEMbl U CXEMaTHYHbIE PUCYHKU M3YYEHHBIX TEXHHYECKHUX YCTPOWUCTB, U3MEPUTEIbHBIX
pUOOPOB M TEXHOJIOTMYECKHUX IPOIECCOB MPU PEUICHUH y4eOHO--TIPaKTUYECKUX 3a/1a4, ONITHYECKHE
CXEMBI JJIsl TOCTPOCHHUS NU300paKEHUH B TNIOCKOM 3€pKajie U COOMpArOIIe JINH3E;

® NIPUBOJUTH TpPUMEPHl (HAXOAWTh HH(POPMAIIMIO O TPUMEpax) MPAKTUYECKOTO HCIIOIb30BAHMS
¢u3nYecKux 3HAHUM B NMOBCEAHEBHOM >KM3HM JUId oOecriedeHus 0e30MacHOCTH MpU OOpalleHUH C
npubopaMM M TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHUS 370pOBbS U COOJIOJCHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPY)KAIOIIEH cpeie;

® OCYIIECTBIATh MOMCK HHGpopManuu Qusnueckoro coaepxkaHus B VIHTepHETe, CaMOCTOSATEIBHO
dbopMynHpys TIOMCKOBBIA 3ampoc, HAXOMUTh MYTH ONpEAETECHHs] JOCTOBEPHOCTH MOJIYyYSHHOM
nHpOpMAIMY Ha OCHOBE MMEIOIINXCS 3HAHUHN M JIOTTOJTHUTEIHHBIX UCTOYHUKOB;

® HCIIOJIB30BATh IPH BBHITIOJIHEHUHN YYEOHBIX 3alaHUi HAayYHO--TIONYJIPHYIO JUTEPATypy (PU3NIECKOTO
COZep)KaHUs, CIPABOYHBIE MaTepuallbl, pecypchl cetn MHTepHeT, BiajeTh npuéMamu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HHPOPMAIIUH U3 OHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

® Cc031aBaTh COOCTBEHHBIC MMCHMEHHBIE M YCTHBIE COOOIICHUS HAa OCHOBE MH(OPMAIMU U3 HECKOIBKUX
UCTOYHHUKOB (PU3UYECKOTO COJEpKaHMs, MyOJIMYHO TNPEACTaBIATh PE3YJIbTaThl MPOEKTHON WM
HCCIEA0BATENIbCKON JEATEIbHOCTH, MPU 3TOM TPaMOTHO HCIOJI30BaTh HM3YYEHHBIM MOHSITHIHBINA
ammapar M3y4aeMmoro paszaena (M3MKH M CONPOBOXKIATH BBICTYIUICHHWE IPE3EHTAUEH ¢ ydEéToM
0CcOOEHHOCTEH ayTUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrtpoabnsie | Ilpakruueck
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI ue padboThbl
pecypcsl
Pa3nes 1. ®uszuka u e€ posib B NIO3HAHUHN OKPY KAKOIIEro MUpa
bubmuorexa [JOK
1.1 ®dwusuka - HayKa 0 IPUPOIC 2 https://m.edsoo.ru/7f4161
94
bubmuorexa [JOK
1.2 dusnyecKue BEIIMYNHBI 2 1 https://m.edsoo.ru/7f4161
94
bu6mmoreka [IOK
1.3 EcTtecTBeHHOHAYYHBIN METO]T TO3HAHUS 2 1 https://m.edsoo.ru/7f4161
94
Hroro mo pazneny 6
Pasnen 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bu6mmorexa [IOK
2.1 CtpoeHue BemiecTBa 1 https://m.edsoo.ru/7f4161
94
JIBr>kKeHre U B3aMMOJICIICTBHE YaCTH bubmmorexa LIOK
2.2 8 " 2 1 https://m.eds00.ru/7f4161
BEIIIECTBA
94
buo6 OK
2.3 ArperaTHbple COCTOSIHHSI BEIIECTBA 2 hgp:j/?;z;asi.ru 1754161
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Uroro no pazneny )
Pazgen 3. /IBu:keHUe U B3auMojeiicTBUe TeJl
bubmuorexa [JOK
3.1 MexaHHu4eCcKOe JBHKCHUE 3 https://m.edsoo.ru/7f4161
94
bu6mmoreka [IOK
3.2 Wueprus, Macca, INIOTHOCTD 4 https://m.edsoo0.ru/7f4161
94
bu6mmoreka [IOK
3.3 Cwita. Bunpl cun 14 https://m.edsoo.ru/7f4161
94
Hroro no pasneny 21
Paznen 4. /laBiienue TBEPABIX TeJl, dKUAKOCTEH U ra30B
Hasnenue. Ilepenaya nqaBneHus: TBEPALIMU bubmmorexa LIOK
4.1 epeaata PA 3 https://m.edsoo.ru/7f4161
TeJIaMH, JXUAKOCTSIMH U ra3aMu 94
bu6mmoreka [JOK
4.2 JlaBrieHue KHUIKOCTH 5 https://m.edsoo.ru/7f4161
94
bu6mmoreka [JOK
4.3 ATMochepHoe naBieHue 6 https://m.edsoo.ru/7f4161
94
JlelicTBHE )XKUIKOCTH U ra3a Ha HOTPYKEHHOE Bubmmorexa LIOK
4.4 A 124 7 https://m.edsoo.ru/7f4161

B HUX TCJIO

94
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Wroro no pazneny 21
Pa3znen S. PaboTa u MOIIHOCTL. JHeEpPIrus
bu6mmoreka [IOK
5.1 PaGoTa 1 MOIIHOCTH 3 1 https://m.edsoo.ru/7f4161
94
bu6mmoreka [JOK
5.2 [TpocTbie MEXaHU3MBI 5 1 https://m.edsoo.ru/7f4161
94
bu6mmoreka [IOK
53 MexaHndecKas SHePrus 4 1 https://m.edsoo.ru/7f4161
94
Uroro no pazneny 12
PeszepBHOe Bpemst 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 12
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8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Kontpoannbie | Ipakruuyeckue (1udpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. TensioBble siBJIeHUS
. bubmuoreka [JOK
1.1 CrtpoeHue u CBOICTBA BEIIECTBA 7 https://m.edsoo.ru/7f418 1ce
bubmuorexa [JOK
1.2 T 21 1
CTIOBBIC HPOUECCH > https://m.edsoo.ru/7f4181ce
Hroro mo paszneny 28
Pa3znen 2. DiiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
91 DneKTpuYecKue 3apsiibl. 3apsHKEHHBIE Tella U 7 1 bubnuorexa [JOK
' WX B3aUMO/ICNCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [JOK
2.2 IToCTOSHHBIN 2IEKTPUUECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [JOK
23 MarHuTHELE SBICHHS 6 . 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 SEKTPOMATHHTHAS HHIYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro no pasneny 37
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 3 14.5
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumMmeHoBaHHe pa3iesioB U TeM (uudpoBbie)
Ne /it P Kontpoannbie | Ipakruuyeckue p
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexannueckue siBJIeHUs
11 MexaHnueckoe OBUKEHHUE U CITOCOOBI €0 10 1 bu6mmoreka [IOK
' OIKMCaHUSA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.2 B i 20 1 3
SAMMOACHCTBHE TET https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 3
AKOHDT COXPAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexannuyeckne Kojae0aHusi M BOJTHbI
bu6mmorexa [IOK
2.1 M 7 3
CXAHHHCCKHE KONCOaNIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M . 8 1 3
CXHHYCCKHE BOIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3pnen 3. Dj1eKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
DNEeKTPOMarHuTHOE I0JIE U bubnuorexa [IOK
3.1 6 2
3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6

Pa3nen 4. CBeToBbIe IBJICHUS
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4.1 3aKOoHBI pacIpoOCTPaHEHHUS CBETA 6 2 bubmorera [JOK
' pacupoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIMH3BI ¥ oN'THYECKHUE PUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bubmuoreka [JOK
4.3 Pasnoxxenue 6emoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bubmuorexa [JOK
51 Hcnyckanue v morjaouieHue cBeTa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpocHHE aTOMHOTO 31pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
5.3 SAnepHbie peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznes 6. [loBTOpuTE1bHO-0000 1AM MOYJIb
6.1 IToBTOpenue u 06001IEHNE CONIEPIKAHUS 9 9 bubmmorexa [IOK
' Kypca ¢pusuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27
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