COILEPKXAHUE YYEBHOI'O IPEIMETA

7 xaace

Paznen 1. ®u3uka v €€ poJib B NO3HAHUYU OKPY/KAI0IEero MuUpa

duzuka — Hayka O MpUpOJE, HU3ydaeT (U3MYECKUE SIBJICHUSA: MEXaHWYECKUE, TEIUIOBBIE, JJIEKTPUUYECKUE,
MarHuTHbIE, CBETOBBIE, 3BYKOBBIE.

®dusndeckue BeIUUUHbL. M3mepeHue duzmdeckux BenuyuH. Ousudeckue npuOopsl. [lorpentHocts u3MepeHuit.
MexayHapoaHasi CHCTEMA €MHHUIL.

Kak ¢usuka u apyrue ecTecTBEHHbIE HAayKH H3Yy4aloT NOpUpOJy. ECTECTBEHHOHAy4HBIM METOJ] MO3HAHMUS:
HaAO0JII0/ICHKE, TIOCTAHOBKA HAYYHOT'O BOIMPOCA, BHIIBMKEHUE THIOTE3, DKCIIEPUMEHT IO MPOBEPKE TMIOTE3, OOBICHEHUE
HaOmopaemoro siBieHus. Onucanue Gu3NIecKuX SBJICHUN C TOMOIIBIO MOJIETIEH.

JdemoHcTpanuu

1. MexaHn4deckue, TeIIOBbIC, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
2. duznueckre Nprubopsl U MPOIEAypa NMPSIMBIX U3MEPEHUN aHAJIOTOBBIM U ITU(DPOBBHIM MPHUOOPOM.
JlabopaTopHbie padOTHI U ONBITHI
OnpeneneHre UEHbI IeJIEHUsT MIKalbl U3MEPUTEIBHOrO Mpuoopa.
N3mepenne paccTosHU.
N3mepenne 00bEMa JKUIKOCTA U TBEPAOTO TETA.
Onpenenenue pa3MepoB MajbIX TEI.
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N3mepenne TemnepaTypbl Py MOMOIIIH KUKOCTHOTO TEPMOMETPA U IaTUMKA TEMIIEPATYPHI.
6. IIpoBeneHue wiccieI0OBaHUS IO MTPOBEPKE THUITOTE3bI: TATLHOCTH MOJIETA MAPHUKA, MMYIICHHOTO TOPU30HTAILHO, TEM
OoJiblie, YeM OOJIbIIIEe BHICOTA ITyCKA.



Pa3neu 2. [lepBoHayasibHbIe CBeAeHUS 0 CTPOEHNH BellleCTBA

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMbIThI, JOKa3bIBAIOIINE AUCKPETHOE CTPOECHUE BEIIECTBA.
OnbIThI, T0Ka3bIBAIOIINE JUCKPETHOE CTPOEHUE BEIIECTBA.

JIBr>keHre 4vacTull BemlecTBa. CBA3b CKOPOCTH JIBHXKEHUSI YacTUIl C TeMIlepaTypoild. BpoyHOBCKOE ABUKEHHE,
muddy3us. BzaumonencTBre yacTull BEIECTBA: MPUTSKEHUE U OTTATKUBAHHE.

ArperatHble COCTOSIHMS BEILIECTBA: CTPOCHUE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTAIITMYECKUX) Ted. B3auMocBs3b
MEXK]ly CBOMCTBAMU BEIIECTB B PAa3HBIX arperaTHhIX COCTOSHUSIX U UX aTOMHOMOJEKYISIPHBIM cTpoeHreM. OCOOCHHOCTH
arperaTHbIX COCTOSIHUHM BOJbl. B3aMOCBS3h MEXKy CBOMCTBAMH BEILIECTB B Pa3HBIX arperaTHbIX COCTOSIHUSAX U MX aTOM
HOMOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIbl. OCOOEHHOCTH arperaTHbIX COCTOSIHUNA BO/IBI.

JemoHcTpanumn

1. HaGmronenne OpOYyHOBCKOTO JIBMXKCHHS.
2. Habmronenue nuddyzum.
3. Habmonenue sBieHnid, 00bSICHIIONUXCS MPUTSHXKEHUEM UM OTTAJTKMBAaHUEM YaCTHIL BEIIECTB.

JlabopaTopHbie padOTHI U ONBITHI

1. O1eHKa 1uameTpa aToMa METOA0M PSIOB (C UCToib3oBaHUEeM (GoTorpaduii).
2. OnBITHI 110 HAOJTIOICHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.
3. OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKCHUS.

Pa3nen 3. /IBuskeHue U B3auMO/1eliCTBUH

Mexannueckoe JBHkeHUE. PaBHOMepHOe M HepaBHOMEpHOe nABUKeHHE. CkopocTb. CpenHsisi CKOpOCTh IPHU
HEPAaBHOMEPHOM JABWKEHHU. Pacué€r myTu u BpeMeHM JIBH>KeHUs. PaBHOMEpHOE U HEpaBHOMEpPHOE IBUkeHHE. CKOPOCTh.
CpenHsisi CKOPOCTh TPU HEPABHOMEPHOM JBIKEHUU. PacuéTt myTu U BpeMEeHU JIBUKEHUS.

SABneHune wHeplUU. 3aKOH MHEpHUH. B3zaumoneicTBUE Tel Kak MpUYMHA W3MEHEHHS CKOPOCTU JBWIKEHUS Tell.

Macca kak Mepa uHepTHOCTH Teya. IlmoTHOoCTh BemiecTBa. CBs3b IUIOTHOCTH C KOJMYECTBOM MOJICKYJI B €IUHUIIC
00BéMa BellecTBa.



Cuina Kak XapakTepUCTHKA B3auMoJercTBUA Tesl. Cuiia ynpyrocty u 3akoH ['yka. M3mepeHne Cuiibl ¢ MOMOIIBIO
JMHAMOMETpa. SIBieHUe TArOTeHUs U cuiia Tsokectd. Cuna TspkecTu Ha apyrux mianerax (MC). Bec tena. HeBecomocTb.
CrnoxeHue Ccuil, HalpaBICHHBIX IO OAHOW npsimMoil. PaBHomelcTByromas cui. Cwia TpeHus. TpeHHE CKOJIBKEHUS U
TpeHue nokos. Tpenue B npupoje u rexuuke (MC).

JdeMoHCcTpanuu

1. HabnroieHne MeXaHn4ecKoro JBUKEHUs Tea.

2. I3aMepenune CKOpOoCTH MPSAMOJIMHEWHOTO IBUKEHUS.

3. Habmonenue gBIeHNSI HHEPLUU.

4. HabmroieHne n3MeHEeHus1 CKOPOCTH MPU B3aUMOJICHCTBUU TET.

5. CpaBHEHHE Macc 10 B3aUMOJCHCTBHIO TEIL.

6. Cl10’KeHne CUJl, HAIPABJIEHHBIX 110 OJHOMN MPSIMOMN.

JlabopaTopHbie padoTHI U ONBITHI

1.  Omnpenenenne CKOpPOCTH PaBHOMEPHOT'O JBUKEHUS (wapuka B KMJIKOCTH, MOJEIH
ANEKTPUUECKOr0aBTOMOOWUIIS U T. II.).

2. OmnpezeneHue cpeaHe CKOPOCTH CKOJIbKEHHs OpycKa WIIH IIAapUKa M0 HAKJIOHHOW MIIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPAOTO TENA.

4. OmnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTD pacTskeHus (AedopMaliu) NPY>KUHbBI OT MPUIOKEHHONCHIIBI.

5. OnsITel, JOEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI TPEHHUS CKOJBXEHHS OT Beca Tela W Xapakrepa
COIIPUKACAIOLIUXCS IOBEPXHOCTEN.

Paznen 4. JlaBjienne TBEPABIX TeJl, KMIAKOCTEN M ra30B

Hanenue. CnocoObl yMEHBUIECHUS W YyBeJIWYeHUs AaBieHUs. JlaBieHue ra3a. 3aBUCUMOCTb JAaBJICHUS Ta3a OT
o0béMa, TemniepaTypsl. [lepegada naBnenust TBEpAbIMU TEJIAMHU, )KUJIKOCTAMH U razamu. 3akoH [lackais.

[THeBMaTHUecKuEe MaIMHBI. 3aBUCUMOCTD JABJICHUS KUJIKOCTU OT IIyOuHBI. ['uapocTaTuyeckuii napajaokc.
CooOmmaromuecs cocynbl. ['uapaBirueckue MEXaHU3MBI.



AtMocdepa 3emmmm u atmMocdepHoe naBiaeHue. [IpuamHBI CymiecTBOBAaHUS BO3AYIIHOW 00009KkK 3emiu. OmbIT
Toppuuenmu. M3mepenne atMochepHOro AaBiCHHs. 3aBHCHMOCTh aTMOC()EPHOTO JaBICHUS OT BBICOTHI HAJ YPOBHEM
mops. [Ipubopsl 17151 u3MepeHus aTMochepHOTo JTaBJICHHUS.

JleiicTBUE KUIKOCTHU U Ta3a Ha MOTrpyKEHHOE B HUX Telo. BeITankupatomas (apxuMeoBa) cuia. 3akoH Apxumesa.
[LtaBanue Ten. BoznyxomnnaBaHue.

JdeMoHCcTpanuu

3aBUCUMOCTb JaBJICHUS ra3a oT TeMIepaTyphl.

[lepenaua qaBieHuUs! )KUIKOCTHIO U Ta30M.

Coobmraromuecs: CoCy/ibl.

['mnpaBnuueckui npecc.

[IposiBieHue neicTBUS aTMOCPEPHOTO JTABICHUS.

3aBUCUMOCTH BBITAIKMBAIOIIEH CHUJIBI OT 00BhEMA MOTPYKEHHON YaCTH TeJa U TNIOTHOCTH KUIKOCTH.
PaBeHCTBO BBITAIKMBAIOUIEH CUJIBI BECY BBITECHEHHOW KUIKOCTH.
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8. YcmoBue MiaBaHuWsl Tel: IUIABAHUE WJIM TMOTPYKEHUE TEJI B 3aBUCMMOCTH OT COOTHOLIECHHS TMJIOTHOCTEWTENA U
KHUJIKOCTH.
JlabopaTopHbie padOTHI U ONBITHI
1. UccnenoBanue 3aBUCUMOCTH Beca Teja B BOJAE OT 00BbEMa NOrpyKEHHON B KUIKOCTh YACTH TENA.
2. OnpezneneHue BITAIKUBAIOIIECH CUIIbI, AEHCTBYIOIIEH HA TEJNO, MOTPYKEHHOE B )KUIAKOCTb.
3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHIIBL, JEUCTBYIOLIEH HA TEIO B KUJIKOCTH, OT MacChl TeJa.
4. OmbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJTKUBAIOIIEH CUJIBI, ICHCTBYIONICH HA TEJO B )KUAKOCTH,0T 00bEMa
MOrPYKEHHOM B )KUIAKOCTh YaCTH TEJIA U OT MJIOTHOCTH KHUJIKOCTH.
5. KoHcTpyupoBaHue apeomMeTpa Wik KOHCTPYUPOBAHUE JIOJIKH U ONPEEIICHUE €€ TPy30II0AbEMHOCTH.
Pasnen 5. Padora m MomHocTh. JDHeprusi Mexanuueckass pabora.
MOIIHOCTb.



[IpocTble MEXaHU3MBI: pbryar, OJIOK, HAaKJIOHHAs IUIOCKOCTh. I[IpaBuiio paBHOBecHs pbruara. [Ilpumenenue npasuia
paBHOBecHsI ppluara K 0J10Ky. «3om0toe npaBuiio» mexanuku. KI1/ mpocThix MexaHH3MOB.
[IpocTbie MexaHU3MBbI B OBITY M TEXHUKE.
Mexannueckas sHeprusi. Kunetnueckas v nmoteHIuanbHas sHeprus. lIpeBpamnieHue ogHOro BHUJa MEXaHUYECKOU
SHEPIruM B IPYroi. 3aKOH COXPAaHEHUS SHEPTUU B MEXAHHKE.
JdeMoHCcTpanuu
[IprMepbI TPOCTBHIX MEXAaHU3MOB
JlabopaTopHbie padOTHI U ONBITHI
Onpenenenre pabOThI CUIIbI TPEHUS [TPU PABHOMEPHOM JIBM)KEHUU TEJNA 10 TOPU3OHTAIBHOUIIOBEPXHOCTH.
Hccenenosanue yciioBuil paBHOBECHs pblyara.
N3mepenune KIIJI HakIOHHOM TIJIOCKOCTH.
N3ydeHne 3aKkoHa COXpaHEHHs] MEXaHUYECKOW DHEPTUU.
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Paznen 1. TemoBble siBjIeHUs

OCHOBHBIE TOJIOKEHUSI MOJIEKYJIAPHO-KUHETUYECKON TEOPUM CTPOEHHMS BemecTBa. Macca um pa3Mepbl aTOMOB H
MoJsieKyd. OTIBIThI, TOATBEPAKIAIOIINE OCHOBHBIE IMOJI0KEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPUU.

Mopenu TBEPAOTO, KUIAKOTO W Ta3000pa3HOTO COCTOSIHMM BemiecTBa. Kpucramimyeckue U aMopgHbIe Tena.
OObsicHEHUE CBOMCTB Ta30B, KUJIKOCTEH M TBEPIBIX TEI HA OCHOBE TOJOXKEHHM MOJEKYJISPHO-KMHETHUYECKOW TEOPHH.
CmaurBaHUE M KaNWJUISIPHBIE ABJIEHUS. TEIrmoBoe pacliupeHre U CKaTue.

Temnepatypa. CBsA3b TEMIIEpATYPhI CO CKOPOCTHIO TETJIOBOTO JIBUKEHUS YACTHII.

Buytpennsis sneprus CriocoObl M3MEHEHMs] BHYTPEHHEH SHEpPruu: Terulonepenada u coBepiieHrne padboTel. Buabl
TEIUIONEePEeaadu: TeIUIONPOBOIHOCTh, KOHBEKIIUSI, U3JTyYEHHUE.



KonnuecTBo TEIIOTHL. YenpHas TEIJIOEMKOCTh BEIIECTBA. T€IUIOOOMEH M TEIUIOBOE PaBHOBECHE. YPABHEHHE
TerioBoro OanaHca. [lnaBneHuMe U OTBepAEBaHUE KPHUCTALIMYECKUX BEIIECTB. YIeibHAs TEIJOTa IJIaBJICHUS.
[TapooOpazoBanue u konaeHcauusa. Mcnapenune (MC). Kunenue. YnaenpHas Temiota napooOpa3oBaHHs. 3aBHCHUMOCTh
TEMIEPATypbl KUIIEHUS OT aTMOC(HEPHOro AaBieHUs. BiaxxHOCTh Bo3yXa.

OHeprus TOIIMBA. Y eNbHAs TEIUIOTa CTOPAHUS.

[Tpunuuner pabotel TemoBblx nasurateneid. KIIJ[ temmoBoro nBuratens. TemnoBble ABUTraTeny M 3alluTa
okpyxatomei cpeabl (MC). 3akoH coxpaHEeHHsI U PEBpaIEHUs SJHEPTUH B TEI0BbIX npoueccax (MC).

Jlemoncmpavyuu
. Habmoienue OpOyHOBCKOTO JBUKECHMUSI
. Habmonenue nuddysun
. Habnronenue siBneHuii cCMaunMBaHus U KAWL PHBIX SIBICHUN
. Habnrogenue TemioBoro paciiupeHus Tel
. I3MeHeHue naBieHus ra3a npyu M3MEHEHUH 00bEMa U HAarPEBAHUM WIIA OXJIAXKACHUU
. [IpaBuna nu3MepeHust TeMIiepaTypsl
. Bune! Terutonepenaun
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. OxJaxxieHre mpu COBEPIICHUHN padOThI

Ne)

. HarpeBanue npu coBepuieHn# paboThl BHEUTHUMH CUJIAMU
10. CpaBHEHHE TEITUIOEMKOCTEN PA3JINYHBIX BELIECTB

11. HaGmronenue KUIeHus

12 .HabutoieHre MoCcTOsTHCTBA TEMIIEPATYPHhI MPU TUIABICHUH
13. Mojienu TemIOBbIX JBUTaTENEH

Jlabopamopnuie padbomul u onvimol
1. OnBITHI 110 OOHAPYKEHUIO TEUCTBHUS CHIT MOJICKYJIIPHOTO TIPUTSKCHUS
2. OnpITHI 110 BEIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOW COJIM WJIM caxapa



3. OnbIThI 110 HAOJIIOIEHUIO TEIIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEN U TBEPBIX TEI

4. OmnpenelieHHe NaBICHUS BO3AyXa B OaJUIOHE IINPULIA

5. OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh JAaBJICHHUS BO3/yXa OT €ro 00bEMa 1 HarpeBaHUs WU OXJIaKICHUS

6. IlpoBepka rumore3bl JWHEWHON 3aBUCHMOCTH JJIMHBI CTOJOHMKA >KUJIKOCTH B TEPMOMETPUYECKOM TpyOKe OT
TEeMIIepaTyphbl

7. HabnroneHue n3MeHeHHsl BHYTPEHHEN SHEPTUU Tejla B pe3yJIbTaTe TeIuionepeaadyn u padoThl BHEIIHUX CUII

8. UccnenoBanue sIBICHUS TEIIOOOMEHA MPU CMEITMBAHUU XOJIOJAHON U TOPSYE BOIbI

9. OmnpeneneHue KOJWYECTBA TEIUIOTHI, IMOJIYYEHHOTO BOJOM MpH TEIJIOOOMEHE € HarpeThiM METaUIMYEeCKUM
HAJIUHIPOM

10. Onpenenenre yaenbHOM TEMIOEMKOCTH BEIIECTBA

11. MccnenoBanue npouecca UCIapeHus

12. Onpenenenne OTHOCUTENBHON BJIAXKHOCTH BO3yXa

13. Onpenenenre yaenbHOM TEMIOTHI IIJIaBICHUS JIb/Ia

Pazoen 2. Inekmpuueckue u MaZHUMHbBLE ABTCHUA

Onexktpuzanus Ten. J[Ba poma 3IEKTpUYECKUX 3apsaoB. B3aummopaeicTBue 3apshkeHHBIX Teln. 3akoH Kymnona
(3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS 3apSXKEHHBIX TEJT OT BEJIMUMHBI 3apS0B U PACCTOSHUS MEXKTY TEJIaMU).

Onextpuyeckoe nose. Hanpssk€HHOCTH anekTprudeckoro noiid. [IpuHuun cynepno3uuuu 31eKTpUYecKuX noJie (Ha
Ka4€CTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsaoB. DJIEMEHTApHBINM 3iekTpudeckuil 3apsia. CrtpoeHue atoma. [IpoBogHuKM u
TUAJIEKTPUKHU. 3aKOH COXPAHEHUS JIEKTPUUYECKOTO 3apsia.

DJIEKTPUYECKHUIM TOK. Y CIIOBUS CYIIECTBOBAHMS JICKTPUUYECKOrO TOKA. MICTOYHHMKM MOCTOSHHOTO TOKa. JlehcTBuUd
AJIEKTPUUYECKOTO TOKa (TEIJIOBOE, XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUN TOK B KUJIKOCTSX M Tra3ax.



Onektpudeckass nenb. Cuna Toka. DleKTpudyeckoe HamnpsbkeHue. ConpoTHBICHUE MPOBOJHMKA. Y EIbHOE
CONpOTUBJIEHUE BemecTBa. 3akoH Oma s yuactka wnenu. llocimenoBaTenbHOE M HapayIeNbHOE COEIUHEHUE
IPOBOTHUKOB.

PabGora u MOIIHOCTH 3neKTpuyeckoro Toka. 3akoH Jxoyns— JleHna. DnekTpuueckue LEenu U HOoTpeOuTenu
ANEKTpUUECKOM sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTostHHble MarHuThl. B3anMojeiCTBHE MOCTOSHHBIX MArHuTOB. MarHutHoe nosie. MarauTHoe nojie 3eMiu u
€ro 3HayeHue I Ku3HM Ha 3emue. OnblT Opcrega. MaruuTHoe TOJIE DJIEKTPUYECKOTO ToKa. l[IpumeHeHwme
AIIEKTPOMArHUTOB B TEXHHKe. /[efiCTBME MAarHUTHOTO TOJS HAa MPOBOJHUK C TOKOM. DJEKTPOABUTATEIHh MOCTOSHHOTO
ToKa. Vcronp30BaHue SIEKTPOABUTATEICH B TEXHUUECKUX YCTPOHCTBAX U HA TPAHCTIOPTE.

Onbitel @apanes. SBiaeHue snekTpomMarHuTHOW uHAyKuMU. I[lpaBuiio Jlenma. Onextporenepatop. CrocoObl
HOJTyYEHUS 3JIEKTPUUECKON IHEPIHH. DIEKTPOCTAHIIUN Ha BOZOOHOBIISIEMBIX HICTOYHHUKAX SHEPTHH.

Hemoncmpayuu

DIIEKTpU3aLUS TEI

JIBa poaa 3JIEKTPUYECKUX 3apsiIOB U B3AUMOJCHCTBUE 3aPSKEHHBIX TEI
Y CTpOUCTBO U IEUCTBUE DIEKTPOCKOIIA

DJeKTpocTaTU4eCKast MHAYKIUS

3aKOH COXpaHEHUS FIEKTPUUECKUX 3apsI0B

[TpoBOIHUKY U AUDIICKTPUKH

MopaenupoBaHue CUITOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIs

NcTouHrKN TOCTOSTHHOTO TOKA

© oo NOO O WNE

JIefcTBUS AIEKTPUUYECKOTO TOKA

10 DIIEKTPUUYECKUN TOK B KUIKOCTH

11. I'a30BbI# pa3psn

12. I3MepeHue CUiibl TOKa aMIIepMETPOM



13. 3mMepeHne dIeKTpUIEeCKOTO HAIPSKEHUST BOJIBTMETPOM

14. PeocTtaT 1 Mara3uH CONpPOTUBIICHUN

15. B3anmoiericTBHE ITOCTOSHHBIX MATHUTOB

16. MonenupoBaHre HEBO3MOKHOCTHU PA3CIICHHs TIOJIOCOB MarHuTa
17. MoenupoBaHre MarHUTHBIX MTOJIEW ITOCTOSIHHBIX MarHUTOB

18. OneIT IpcTena

19. MarnuTtHOE 11o1€ TOKa. DJIEKTPOMATHUAT

20. [lelicTBHE MarHUTHOTO MOJISL HA POBOJHUK C TOKOM

21 DnexTpoaBUTraTEIh NOCTOSTHHOTO TOKA

22. MccnenoBaHue SIBICHUS 3JIEKTPOMAarHUTHOW HHIYKIIAN

23. OnbiTel Papajes

24. 3aBUCUMOCTb HaIpPABJICHHUS] HHIYKIIMOHHOTO TOKa OT YCIJIOBUW €r0 BO3HUKHOBEHUS
25. DeKTporeHepaTop MOCTOSTHHOIO TOKa

Jlabopamopnwie padbomul u onvimol
OnbITHl TI0 HAOTIOJEHUIO JICKTPU3ALNU T MHAYKIIMEH U PU COMPUKOCHOBEHHUH
HccnenoBanue NeMCTBUS SJIEKTPUUECKOTO MOl HA TPOBOAHUKH U IUAJICKTPUKH
COopka u mpoBepKa paboThI IEKTPUIECKOMN IIEMU TTOCTOSHHOTO TOKA
N3mepenne 1 peryampoBaHUe CUIIbI TOKa

ok wWwNhE

W3mepeHne u peryirupoBaHre HaMPSKEHUS

6. HccnenoBaHne 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO Y€Pe3 PEe3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HAMPSHKEHUS HA
pe3ucrope

7. OnbIThl, TEMOHCTPUPYIOLIUE 3aBUCUMOCTD JIEKTPUYECKOr0 COMPOTUBIIEHUS MPOBOJHMKA OT €r0 JUIMHBI, IJIOIIAIN
MONEPEYHOT0 CEYEHUS U MaTepHaa

8. IlpoBepka mpaBuiia CIOKEHUS HANPSKEHUI NP MOCIEI0BATEIHHOM COETUHEHUH IBYX PE3UCTOPOB



9. TIlpoBepka mpaBwiia I CHIBI TOKA MPU MAPAICITPHOM COSAMHEHUN PE3UCTOPOB

10. Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, UYIIETO YEPE3 PE3UCTOP

11. Onpenenenre MOITHOCTHU IEKTPUUYECKOTO TOKA, BBIAECISIEMON HAa PE3UCTOPE

12. UccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA, UAYILETO YEPE3 JIAMITOUKY, OT HANPSHKEHUS HAa HEU

13. Onpenenenune KII/] narpeBaTens

14. UccnenoBanrie MarHUTHOTO B3aUMOJICHCTBUS ITIOCTOSTHHBIX MAarHUTOB

15. 3yueHre MarHuTHOTO MOJIsl TOCTOSTHHBIX MAarHUTOB MIPU UX OOBEIMHEHUH U pa3/eIeHUN

16. UccnenoBanne neCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY

17. OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTDh CHJIbI B3aMMOJCHCTBUSI KATYIIKA C TOKOM M MarHuTa OT CUJIbI TOKa U
HaIIPaBJICHUS TOKA B KaTYIIIKE

18. 3yueHue neicTBrUs. MarHUTHOTO TOJISI HA MTPOBOJAHUK C TOKOM

19. KonctpyrupoBanue u uzydeHue pabOThI AIEKTPOJBUTATENS

20. Usmepenue KII/] anexkTpoaBUraTeIbHON yCTAaHOBKU

21. OneIThl MO MCCIEIOBAHUIO SIBIICHUS JJICKTPOMArHUTHOW WHAYKUWH: WCCICHOBAHUE W3MEHCHUN 3HAYCHUA U
HaIpaBJICHUS] UHIYKIIMOHHOTO TOKa
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Pa3znen 1. Mexanuveckue siBJIeHUSA

Mexannueckoe ABUKeHHe. MaTtepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUSI.
PaBHOMepHOE TmpsiMOnMHENHOE ABUkeHUe. HepaBHOMepHOe mpsAMoJiMHEHOe ABMXKeHuEe. CpenHsii U MIHOBEHHas
CKOPOCTB TeJIa NP HEPABHOMEPHOM JBUKCHUH.

Yckopenue. PaBHOyCKOpeHHOE MpsMOJIMHEHOe BmkeHne. CBoboHoe najgenue. OnwiThl [Manues.

PaBHoMepHoe naBmkeHue Mo okpyxkHocTH. Ilepwon u yactora oOpameHus. JIuHelHass W yrjioBas CKOPOCTH.
[lenTpOoCTpEMUTENBHOE YCKOPEHUE.



IlepBsiii 3akoH HeroToHa. Bropon 3akon Herotona. Tpetuit 3akon HeroTona. [IpyHiun cynepno3unmu cul.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cuJla TPEHHS CKOJBXEHUS, CHJIa TPEHHS IMOKOS, JAPYTHE BUIBI
TPEHUS.

Cuna TsDKECTH WM 3aKOH BCEMUPHOTO TSTOTEHUS. Y CKOpEHHE CBOOOJIHOrO majeHus. [[BWKeHuE TUIaHeT BOKPYT
Connna (MC). ITepBast kocmuueckasi CKOpocTb. HeBecoMOCTh U TIEperpy3KHu.

PaBHOBecue marepuanbHON TOUKH. AOCOMOTHO TBEPAOE Teino. PaBHOBecHe TBEPIOTO Teja ¢ 3aKPEIIEHHOM OChIO
BpaiieHusa. MomeHt cuibl. LleHTp TsxecTu.

Nmnynee Tena. M3Menenune umiynbca. UMimynbe CHilbl. 3aKOH COXpPAaHEHUS HUMITYJbCa. PEakTMBHOE JIBUKECHHUE
MO).

Mexanuueckass pabota ¥ MOIIHOCTh. Pabota cui TsbkecTw, ynpyroctd, TpeHusi CBsizb DHEPruu U padOTHI
[ToreHunanbHasg 3HEprus Tena, MOJHATOTO HaJ MOBEPXHOCTHIO 3eMiiM. l[loTeHnuanbHasi SHEpPrusi CKATOU IPYKUHBL.
Kunernueckas sHeprus. Teopema 0 KWHETUYECKOM S3HEPTUH. 3aKOH COXPAHEHUS MEXAHUYECKON SHEPIUU.

Jlemoncmpavyuu

HabGnrogenne MexaHM4ecKoro IBHXKEHHSI TeJla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETa
CpaBHeHME TTyTEW U TPACKTOPHI ABUKEHUS OJTHOTO U TOTO K€ T€Ja OTHOCUTENIBHO PA3HbIX TENl OTCUETA
N3mepeHne CKOpOCTH U YCKOPEHHUSI IPSIMOJIMHENHOTO JBHKECHUS
HccenenoBanre NpU3HAKOB PaBHOYCKOPEHHOI'O JBHXKEHUS

OOk wWhE

HaOmronenne n1BHMKEHUs Tela 1Mo OKPY>KHOCTH

6. HaOmroneHne MEXaHWMYECKHUX SIBIICHHM, MPOUCXOIAIIMX B cucTeMe oTcuéra «Temekka» mpu e€ paBHOMEPHOM M
YCKOPEHHOM JIBHOKCHUH OTHOCHTEIIBHO KaOMHeTa (PU3HKH

7. 3aBUCUMOCTH YCKOPEHHS Tejla OT MacChl TeJla U ACHCTBYIOIICH Ha HETO CHITBI

8. HaOmronenue paBeHCTBA CUJI TPU B3aUMOCHCTBUM TEI

9. HM3meHeHHe Beca Tella MPU YCKOPEHHOM JABUKCHUHU

10.Ilepenaua nmmnybca Mpyu B3aMMOAEHCTBUAN TEN



11.ITpeobpazoBaHus SHEPTUU TIPHU B3aUMOICHCTBUH TEI
12.CoxpaHeHne UMITyJIbCa IPU HEYIIPYTOM B3aUMOJEHCTBUN
13.CoxpaHeHne UMITyJIbCa IPU a0COTOTHO YIPYTrOM B3aUMOIEHCTBUU
14.HaOmroeHre peakTUBHOTO IBUYKEHUS
15.Coxpanenre MeXxaHMUECKOM 3HEPTUU IPU CBOOOJHOM NaJCHUU
16. CoxpaHeHne MEXaHUYECKON YHEPTUU IIPH JIBUKEHUH Teja MOJ ACUCTBUEM IIPYKUHBI

Jlabopamopnwie padbomul u onvimol
KoHcTpynpoBanue TpakTa AJjid pa3roHa v JajJbHEHIIEro paBHOMEPHOIO JBHKEHHUS [IAPUKA U TEJIEKKH
Omnpenenenue cpeiHed CKOPOCTH CKOJIbKEHUS OpyCcKa WM ABUKEHHUS [IAapUKa N0 HAKJIOHHOM TJIOCKOCTH
OmnpeneneHne yCKOpEHHUs Tela IPU PAaBHOYCKOPEHHOM JIBUYKEHHUH 10 HAKJIOHHOMW IIJIOCKOCTH
HccnenoBaHue 3aBUCMMOCTH IIyTH OT BPEMEHH NIPU PaBHOYCKOPEHHOM JIBUKEHHH 0€3 HauallbHOM CKOPOCTH
5. IlpoBepka rumoTespl: €Ciid MPU PAaBHOYCKOPEHHOM JBMKEHHM O€3 Ha4aJIbHOM CKOPOCTH IYTH OTHOCATCSA KakK P

e

HEYETHBIX YHCEII, TO COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHHU OJJMHAKOBBI

6. VccnenoBanue 3aBUCUMOCTH CHUJIBI TPEHUS CKOJIBKEHHUS OT CHUJIBl HOPMATBHOTO JaBJICHUS

7. Omnpenenenre Ko3hPUIIMEHTA TPEHUS CKOJIbKEHUS

8. Ompenenenne xECTKOCTH MPYKUHBI

9. Ompenenenune pabOTHI CUITBI TPEHUS MTPH PABHOMEPHOM JIBIYKEHUH Tella TI0 TOPU30HTAIBHON MOBEPXHOCTH

10.0Onpenenenne paboOThl CUJIBI YINPYTOCTH HPU MOABEME Tpy3a C UCHOJB30BAHHMEM HEMOJBUKHOIO U MOJBUKHOTO
0JIOKOB

11.M3ydenue 3aKkoHa COXpaHEHHS IHEPTUH

Pa3zoen 2. Mexanuueckue Koneoanus u 60JiHbl

Konebarenbnoe jaBmxkeHne. OCHOBHBIE XapaKTEPUCTUKH  KOJIeOAHWW: TEPUOJl, YacTOTa, AaAMIUIATYA.
MareMatuueckuii U TIPY>KUHHBIA MasTHUKHU. [IpeBpaiieHne sHEpruvd mpu KoJieOaTeIHbHOM JIBIXKCHHH. 3aTyXarolue



kosneOanus. Boinyxaennsie koneOanus. Pesonanc. Mexanndeckue BosHbl. CBOMCTBA MexaHU4YecKuX BoJH. [Ipo monbHbIE

U TonepeyHsle BOJIHBL. JlJIMHA BOJIHBI M CKOPOCTh €€ pacnpoCTpaHEHHs. MeXaHU4eCKHe BOJIHBI B TBEPIOM TeEIE,

cericmuueckue BoaHb (MC).

AN D W N~

DN AW N~

3ByK. [ pOMKOCTB 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3Byka. H(dpa3Byk U yIbTpas3ByK.
Jlemoncmpayuu

. HabGnronenue xoneGanuii Ted MoJ| AEMCTBUEM CHIIBI TSIKECTH U CUIIbI YIIPYTOCTH
. Habnronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE

. Habmonenue BbIHYXI€HHBIX KOJIEOAHHI U pe30HaHCa

. PacnipocTpanenue npo10abHbIX U MONEPEYHBIX BOJIH (Ha MOJIEIN)

. HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOThI

. AKyCTUYECKHI1 pe30HaHC

Jlabopamopnuie padbomul u onvimol

. Onpenenenue 4acToThl U IIepruo/ia KoieOaHUu MaTeMaTUYECKOr0 MasiTHUKA

. Onpeenenne 4acToThl ¥ IEpUOa KOJIeOaHUN MPYKUHHOTO MasTHUKA

. UccnegoBanue 3aBUCUMOCTH NIEPUO/IA KOJIEOAHHM MOABEMIEHHOTO K HUTHU Tpy3a OT AJIMHbBI HUTH
. UccnegoBanue 3aBUCUMOCTHY NEPHOJIa KOJIEOAHUM MPY>KMHHOTO MasiTHUKA OT Macchl rpy3a

. [IpoBepka HE3aBUCUMOCTH MEpUOA KOJIeOaHUH Tpy3a, OIBEIIEHHOTO K HUTH, OT MacChl rpy3a
6.

OMnBITHL, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTD TIEpHO/1a KOJICOaHUH MPYKMHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH

IPYKUHBI

7.

N3mepenne yckopeHusi CBOOOTHOTO MaICHUS

Pa3zoen 3. Qﬂekmpomazuumnoe noJjie u 3;iIeKmpomacHumHbsle 60JiHbl

ONEKTPOMarHUTHOE  MOJie.  DJIGKTPOMAarHuTHbie  BOJIHBL. (CBOICTBa  ANEKTpOMarHUTHBIX BoiH  [llkana

QJICKTPOMAIrHUTHBIX BOJIH. Hcnonb3oBaHue QJICKTPOMAIrHUTHBIX BOJH JJIA COTOBOM CBSI3H.



DnekTpoMarHuTHas rpupoja ceeta. CkopocTh cBeTa. BosHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu

1. CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH

2. BonHOBBIE CBOMCTBA CBETA
Jlabopamopnuie pabomul u onvimol

1. U3yuenue CBONCTB AIEKTPOMATHUTHBIX BOJH C MOMOIIIBI0 MOOMIIBHOTO TeedoHa

Pa3zoen 4. Ceemoeuwie s61enus

JIyueBast mozgensb cBetra. Mctounuku cBeta. [IpsimonnneitHoe pacpocTpanenue cBera. 3armenus CoiHia v JIyHBL.
Otpaxenue cBeta. [1nockoe 3epkano. 3aKOH OTpaKEHHUs CBETA.
[Ipenomiienue cBera. 3akOH mpenoMieHus cBeTa. [lonHoe BHyTpeHHEE OTpakeHue cBeTa. Mcnoib30BaHuEe MOJIHOTO
BHYTPEHHETO OTPAXKCHUS B ONITUYECKUX CBETOBOAAX.
JIunza. Xon nydeidt B nunH3e. OnTuueckass cucteMa (oroamnmnapara, Mukpockona u teneckona (MC). I'ma3z kak
onThuyeckas cuctema. bin3opykocTs U JaIbHO30PKOCTb.
Paznoxenue 6enoro ceera B criektp. OnbiTel HetoToHA. CliokeHue CeKTpaibHBIX IIBETOB. Jucnepcus cera.
Jlemoncmpavyuu
[IpssMonMHEHOE pacpOCTPAHEHUE CBETA.
OTtpakeHue cBeTa.
[Tonyuenne n300pakeHUM B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cpera.
OnTuuecKkuii CBETOBO/I.
Xona mydeil B cobuparoleil JTnH3e.
XO0J ny4yelr B pacCeuBaIOLIEH JIMH3E.

O N O WNE

[Tomyuenue n300pakeHU ¢ TOMOILBIO JTUH3.



9. Ilpunuun aerictBus oToarnmapara, MUKPOCKOIa U TE€JIECKOTA.
10.Mopnens rina3sa.
11.Paznoxenue 6e10ro cBeTa B CIEKTP.
12.ITony4yenue 6em0ro cBeTa Mpu CI0KEHUH CBETa pa3HbIX I[BETOB.
Jlabopamopnwie padbomul u onvimol
1. UccnenoBanue 3aBUCUMOCTH yTiia OTPAXKEHUSI CBETOBOT'O JIy4a OT yriia NajeHusl.
2. VzydeHne xapakTepuCTHK H300paKeHUs IPeaMeTa B INTIOCKOM 3epKalie.
3. UccnenoBanue 3aBUCIMOCTH YTJIa IPEIOMIICHHUSI CBETOBOTO JTy4a OT yIJia MaJeHHs Ha TPaHUIIE «BO3IyX—CTEKIION.
4. ITonnyyenre n300pa>keHUI C MOMOILbIO COOMPAIOLIEH JTUH3BI
5. Onpenenenue (HOKYCHOTO PaCCTOSTHUS M ONTHYECKOM CHJIbI CO OMparoLIeil TUH3bI.
6. OnBITHI 110 Pa3I0KEHUIO OEJIOTr0 CBETa B CIIEKTP.
7. ONBITHI 110 BOCTIPUSTHIO I[BETA IPEAMETOB MPU UX HAOIIOJCHUU Yepe3 [IBETOBBIC (PHIIBTPHI.

Pa3zoen 5. Keanmoenie sénenus

Omnwitel Pezepdopna u mmanerapnas mozenb aroma. Mogenb aroma bopa. Mcmyckanwe v MOTJIONIEHHE CBETa
atromoM. KBaHTbI. JIMHENYaThIE CIEKTPHI.

PannoaktuBHOCTh. Anb(a, 6era u rammausnyudenus. CTpoeHne aToMHOro sijapa. HykimoHHass Mojenb aTOMHOTO
saapa. M30rormsl.

PannoaxtuBHbIe npeBpaenus. llepuon nonypacnaaga aTOMHBIX sI€Ep.

SnepHble peakiuy. 3aKOHbI COXPAHEHHMS 3apsAI0BOTO U MAaCCOBOTO YHCEN. DHEPTHsS CBSI3U aTOMHBIX sijep. CBs3b
Macchl U sHepruu. Peakiuu cunrtesa u aeneHus sjaep. Mcrounuku sneprun Connna u 38é3n (MC).

Anepnas sHepreTuka. [{elicTBusl paAuoaKTUBHBIX U3TyYEHUI Ha kuBble opranu3mel (MC).

Jemoncmpayuu

1. CrieKTpbl U3ITyYEHUS U MOTJIOIICHHUS.



. CeKTpbl pa3IMyHbIX ra30B.

. CnexTp BoJiOpoa.

. HaGnronenue TpekoB B kamepe BuiibcoHa.

. Pabora cuérunka HOHU3UPYIOUINUX U3JTyUCHUH.

AN D B W

. Peructpatius nznydeHus npupoHbIX MUHEPAIOB U MPOIYK TOB.
Jlabopamopnuie pabomul u onvimol
1. HaGnroneHue CIulonIHbIX U JIMHEWYAThIX CIIEKTPOB U3ITyUEHHUS.
2. UccnenoBanue TPEKOB: U3MEPEHUE SHEPTUU YACTUILIBI ITO TOP MO3HOMY IyTH (110 hoTorpadusiam).
3. 3aMepeHue paiuoakTUBHOTO (hOoHA.

Iloemopumenvno-od0ouarowiuit Mooy

[ToBTOpUTENHEHO-0000IAIOIIMI  MOAYIh TpPEAHA3HAYEH [JI1 CHUCTEMaTh3allud U OOOOIIECHHUS MPEAMETHOTO
COJICp’KaHMS U OMBITA AESITEILHOCTH, TPUOOPETEHHOTO MPU MU3YYEHUHU BCETO Kypca (PU3MKH, a TakKe JJIsl MMOATOTOBKHU K
OCHOBHOMY rOCyJIapCTBEHHOMY 3K3aMeHy 10 (U3UKE N7l 00YUYaroIINXCsl, BEIOPABIIMX 3TOT yU4€OHBIN MpEaMET.

[Ipy m3yueHUn JAHHOTO MOJYJIS PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIBI JIESITEIBHOCTH, HA OCHOBE KOTOPBIX
oOecrieunBaeTcsl JOCTHKEHUE TPEIMETHBIX W METalpeIMETHBIX IUIAHUPYEMBIX pPe3yJbTaToB OOydeHHs, (hopmupyercs
€CTECTBEHHO-HAyYHas] TPAMOTHOCTh: OCBOCHHME HAyYHBIX METOJOB HCCIIEIOBAHUS SBJICHUN MPUPOJbI U TEXHUKH,
OBJIAJICHUE YMEHUSIMU OOBSICHATH (PU3MYECKUE SIBJICHUS, IPUMEHSS TOJyUYCHHbIE 3HAHUS, PEeIlaTh 3a/ladyd, B TOM YHUCIIE
Ka4eCTBEHHbIC U DKCIIEPUMEHTAJIbHBIC.

[IpuHUIMNIMATBEHO NIESITEIBHOCTHBIM XapakTep MOAaHHOTO pasziena pealr3yeTcsa 3a CYET TOro, 4YTo ydalluecs
BBITIOJTHSIIOT 3aJIaHUs, B KOTOPHIX UM IIpeJIaraeTcs:

® Ha OCHOBE IMOJYYCHHBIX 3HAHUW Pacro3HABaTh U HAYYHO OOBSACHATH (PU3MUECKHUE SBJICHUS B OKPYKAIOIIEH MPUPOJE U
MMOBCEIHEBHOM XU3HU;



¢ JCIIOJIb30BATh HAYYHBIC MCTOAbI HCCICAOBAHMUSA (1)H3I/II-ICCKI/IX HBHGHHﬁ, B TOM YHMCIIC IJId IIPOBCPKU THUIIOTC3 H
IMOJIYUCHUS TCOPCTHICCKHUX BBIBOJOB,

® OOBJACHATH HAaY49HBIC OCHOBBLI HanOosIee BaXKHBIX I[OCTH)KGHI/Iﬁ COBPCMCHHBIX TGXHOHOFI/Iﬁ, HaIIpUMCP, IMPAKTHYCCKOI'O
HCIIOJIB30BaHUs PA3JIMYHBIX MCTOYHHUKOB OHCPIrHM Ha OCHOBC 3aKOHaA IPCBPAIICHUA WM COXPAHCHHA BCCX HM3BCCTHBIX
BHUIOB 5HCPIHUMU.

Kaxcz[aﬁ N3 TCM AAaHHOI'O0 pa3aciia BKIIIOYACT SKCIICPHUMCHTAJIbHOC HCCIICAOBAHHUC o606mar0mero XapakTepa. Pasz[en
3aBCpIIacTCA IIPOBCACHUCM ,Z[PIEII’HOCTH“IGCKOIZ )51 OI.[GHO‘-IHOﬁ pa6OTBI 3a KypcC OCHOBHOM HIKOJIBI.



INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI
W3ydenne ¢Gu3MKN HAMPABIECHO HAa JOCTKEHUE OOYYAIOIIUMUCS JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX
pE3yJIbTaTOB OCBOEHUS Y4EOHOT0 IpeMETAa.
7 KJ1ace
JIMYHOCTHBIE PE3YJIbTATDBI
Ilampuomuueckoe gociuTaHue:
— MpPOSIBJICHUE UHTEPECa K UICTOPUHU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKON (PU3NYECKON HAYKU;
— LIEHHOCTHOE OTHOIIEHHE K JOCTUKEHUSAM POCCUMCKUX YUEHBIX (DU3UKOB.
I'pasicoanckoe u 0yxo6HO-HpagcmeeHHoe gocnumanue:
— TOTOBHOCTb K aKTUBHOMY yYacCTHIO B 00CYKJIE€HUHU OOLIECTBEHHO-3HAYUMBIX U 3TUYECKUX MPOOJIEM, CBA3aHHBIX C
IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN (PU3HKY;
— OCO3HaHUE BAJKHOCTU MOPAJIBHO-ITUYECKUX IPHUHIUIIOB B IEATEIILHOCTH YUYEHOTIO.
Icmemuueckoe eocnumanue:
— BOCHPHITHE ACTETUYECKUX KAYECTB (PU3MUECKOW HAYKU: €€ TapMOHUYHOTO MOCTPOEHUS, CTPOrOCTH, TOYHOCTH,
JTAKOHUYHOCTH.
Ilennocmu nayunozo nosnanus:
— OCO3HAHHME LEHHOCTH (PU3NYECKOM HAYKM KaK MOIIHOIO MHCTPYMEHTAa MO3HAHWUS MHUpPa, OCHOBBI PA3BUTHUS
TEXHOJIOTMH, BAXKHEUILIEN COCTABISIONIEN KYJIBTYPHI;
— pa3BUTHE HAYYHOH JIFOO03HATEIBHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON AESITEIbHOCTH.
Dopmuposanue Kyapmypol 300p06bs U IMOUUOHAILHO20 01A20NONYUUA:
— OCO3HAaHME LIEHHOCTH 0€30MacHOro o0pasza >KU3HU B COBPEMEHHOM TEXHOJOTHMYECKOM MHpPE, BaXKHOCTU MPaBUII

0€30MacHOro0 MOBEJICHUSI Ha TPAHCIIOPTE, HA JIOPOrax, ¢ AJEKTPUUECKUM M TEIJIOBBIM 00OpPYJAOBAaHHUEM B JOMAITHUX
YCIIOBUSIX;



— c(OpMHUPOBAHHOCTH HaBbIKa pedIeKCHH, MPU3HAHKE CBOETO MpaBa Ha OMMOKY M TaKOTO e IMpaBa y JIPYroro
YeJI0BEKA.

Tpyooeoe éocnumanue:
— AKTHBHOE€ Y4YacCTHE B PEILICHUU MPAKTUUECKHX 3a7a4 (B paMKax CEMbH, IIKOJIbI, FOPO/IA, Kpasi) TEXHOJIOTHYECKON U
COLIMAJIbHOM HAIPABJICHHOCTHU, TPEOYIOUIUX B TOM YUCIE U (PU3NYECKUX 3HAHU;
— HHTEpEC K MPAKTUYECKOMY H3YUYEHHUIO MPOQEcCuil, CBSI3AHHBIX C PUIUKOM.

IKonozuueckoe socnumanue:
— OpHUEHTallUusl Ha TMpPUMEHEHHWE (PU3NUECKUX 3HAHUW ISl PEIICHUs 3aJad B OOJACTH OKPYKAIOIIEW Cpelbl,
MJIAHUPOBAHUSI TIOCTYIIKOB U OI[EHKH MX BO3MOXHBIX MOCIEICTBUI I OKPYXKAIOIIEH Cpeibl;
— OCO3HaHHE TJIOOATBLHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIEeM U MyTe UX pelIeHuUs.

Aodanmayus 00yuarouezoca K UsMEHAIOUWUMCA YCA0BUAM COUUATLHOU U RPUPOOHOUL cPedbl:

— HOTpe6HOCTB BO B3aI/IMOI[eI‘/JICTBI/IH IIpX BBIIIOJIHCHUHU HCCJIGI[OBaHI/Iﬁ " IIPOCKTOB (1)H3H“I€CKOﬁ HaIIpaBJICHHOCTH,
OTKPBITOCTD OIIBITY U 3HAHWAM APYIHUX;

— HOBBIIICHUEC YPOBHA CBOCH KOMIETEHTHOCTH 4epe3 IMPAKTHYICCKYIO ACATCIbHOCTD,

— 1noTpedHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHUN, B TOM 4HUCle (POPMYIUPOBATh HAEH, TOHATHSA, TUIOTE3bl O
bu3nuecKkux O0OBEKTaX U SBJICHUAX;

— OCO3HaHue Je(UIIMTOB COOCTBEHHBIX 3HAHUHN U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;
— TUTAHUPOBAHHUE CBOETO PA3BHUTHS B MPUOOPETECHUN HOBBIX (PM3MUYCCKUX 3HAHUIA;

— CTpeMJICHHWE aHaJU3UPOBATh W BBISBISATH B3aWMOCBS3U TMPHUPOJILI, OOIIECTBA M IKOHOMHKH, B TOM YHCIE C
UCITIOJIb30BaHUEM (DU3UYECKUX 3HAHUN;

— OILIEHKA CBOUX JICUCTBUH C YUYETOM BIMSIHUS HA OKPYXKAIOILIYIO CPEIy, BO3MOKHBIX TTI00ANTbHBIX MTOCIEICTBHM.



METAIIPEAMETHBIE PE3YJIBTATBI

YHuBepcaiabHble TO3HaBaTelIbHbIC JeUCTBUA bazoevle 102uueckue

oelicmeus:
— BBISBIIATH M XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKU OOBEKTOB (SIBJICHUI);
— YCTaHaBJIMBATh CYIIECTBEHHBIN MTPU3HAK KIaCCU(DUKAIIUHA, OCHOBAHUS JIsl OOOOIICHUS U CPABHEHUS;
—  BBUBIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B pacCcMaTpuBaeMbIX (aKTax, MaHHBIX W HAOJIOJICHHSIX,
OTHOCAIIUXCS K (DU3UIECCKUM SBIICHUSM;
— BBISBIIATH MPUYMHHO-CJICACTBEHHBIC CBSI3W NIPH M3yYeHUN (HU3UYCCKUX SIBJICHUI W MPOIECCOB; JIeJaTh BBIBOJBI C
WCITOJIb30BAaHUEM JICTYKTHBHBIX U WHAYKTUBHBIX YMO3aKIIFOUCHHM, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3IX (PU3MICCKUX
BEJINYHH,
— CaMOCTOATENIPHO BBIOMPATH CIOCO0O pelieHus yaeOHOM (H3UYecKOor 3a/1aun (CpaBHEHHUE HECKOIBKMX BapHaHTOB
peleHusi, BEBIOOp HanboJIee MOIXO0/ISIIETO C YUETOM CaMOCTOSITEIBHO BBIJICTICHHBIX KPUTEPUEB).

ba3zoevle uccneoosamenvckue oeiicmeus:
— HCIIOIh30BaTh BOIIPOCH! KaK MCCIIEIOBATEILCKUA HHCTPYMEHT ITO3HAHMS;
— TIPOBOAMTH IO CAMOCTOSITEIHFHO COCTABJICHHOMY IIJIAHY OIIBIT, HECIIOKHBIN (PU3MUECKHUI IKCIIEPUMEHT, HEOOIBITIOE
UCCIIeTOBaHUEe (PU3NIECKOTO SIBIICHUS,
—  OIICHHMBaTh Ha MPUMEHUMOCTb M JIOCTOBEPHOCTh HH(MOPMAIIUIO, TMOJIYYEHHYIO B XOJAC HCCIASAOBAHUS WIIH
AKCTICPUMEHTA;
—  CaMOCTOSITEeIIbHO (hOpMYIHPOBaTh 000OIIEHNUS W BBIBOABI IO pe3yJibTaTaM MPOBEAEHHOTO HAOJIOJACHUS, OIBITA,
UCCIICIOBAHHS,;
— NPOTHO3UPOBATh BO3MOYKHOE JajibHEHINee pa3BUTHE (U3MYECKUX IIPOIECCOB, a TaKXKE BBIJBUTATh
MIPEAIOJIOKEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBHSIX M KOHTEKCTaX.

Paboma c ungpopmauuei:



— TPUMEHSTHh Pa3IUIHBIC METOJbI, MHCTPYMEHTHI M 3alpOChl TIPHU MOWCKE W OTOOpe MH(POpPMAIUUA WA JAaHHBIX C
y4E€TOM TIPEIIOKEHHONM yIeOHOH (hHM3UIEeCKON 3a1a4u;
—  aHaJM3UPOBaATh, CHUCTEMATH3WPOBATh W HMHTEPIPETUPOBATh HHOOPMAIMIO PA3IUYHBIX BHJAOB U (GOpM
MIpEeJICTaBIICHHUS;
—  CaMOCTOSITEILHO BBIOHMpaTh ONTUMAIBHYIO (GOpMY HpeACTaBiICHUS WHPOPMAIIUU U UJUTFOCTPUPOBATH pelllacMble
3a71a4M HECJIIO)KHBIMH CX€MaMHU, JuarpaMMaMu, UHOU rpaduKoi 1 MX KOMOHWHAIMSIMU.

YHuBepcanbHble KOMMYHUKATUBHbBIE eUCTBUSA OOuienue:
— B X0J€ 00CyXJeHUsl yUeOHOro MaTepuania, pe3yJibTaToB JJa0OpaTOPHBIX pabOT U MPOEKTOB 3a/1aBaTh BOIPOCHI MO
CYIIECTBY OOCYKIaeMOW TEMbl W BBICKA3bIBaTh HJEH, HAIICJICHHBIE Ha  pEIICHUE 3aJa4dl W TOJIepKaHHE
OJ1aroxenaTeIbHOCTH OOIICHHMS;
— COTOCTAaBIIATh CBOM CYXKJEHUS C CYXKACHUSIMU JPYTUX YUYACTHUKOB JAHAIIOra, OOHAPYKUBATH PA3IMUME U CXOJIACTBO
MMO3UIIHH;
— BBIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMMCbMEHHBIX TEKCTaX;
—  MOyOJMYHO TIPEJCTABISATH PE3YJIBTAThl BBITIOJHEHHOTO (U3UYECKOTO OMBITa (IKCIIEPUMEHTA, HWCCIICIOBAaHUS,
MIPOEKTA).

Coemecmuasn oeamenbHocmy (COMPYyOHUUECMB0):
— TIOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON W WHAWBUAYAJIbLHOW PabOTHI NPH PEIICHUH KOHKPETHOU
bu3ndeckoi mpoOIeMblI;
— TMPUHUMATH IEIH COBMECTHOM NeATEIbHOCTH, OPTaHW30BHIBATH JNECUCTBHS IO €€ JOCTHKEHHUIO: PacIpeeisTh
posH, 00CYXIaTh IIPOILIECCHI U PE3YyJIbTaThl COBMECTHOM paboThI; 0000I1aTh MHEHHS HECKOJIBKUX JTFOJICH;
— BBITIOJHATH CBOIO YacTh PabOThI, JOCTUTAsT KAYECTBEHHOTO Pe3yJibTaTa 10 CBOEMY HAIPABICHUIO U KOOPAUHUPYS
CBOM JICUCTBHS C IPYTHMH YICHAMH KOMaH/IbI;

— OIIEHMBATh KauyeCTBO CBOEro BKJaJla B OOLIMU MPOIYKT MO KPUTEPUAM, CAMOCTOSITENHHO C(HOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJICHCTBUS.



VYHUBEpcanbHbIE PETYIIATUBHBIE NeiCTBUS Camoopzanu3zayus:

— BBISBJISTH MPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYAIUSIX, TPEOYIOMIMX IS pelIeHUs] GU3NYECKUX 3HAHUIA;

— OPHUEHTUPOBATHCS B PA3IMYHBIX MOJIX0JAX MPUHATHUS pElIeHUN (MHAUBUAYAIbHOE, IPUHITHE PEIICHUS B TPYIIIE,
MIPUHATHE PEIICHUHN TPYIIOi);

CaMOCTOATCIIbBHO COCTABJIATL AJI'OPHUTM PCUHICHUA (I)I/IBI/I‘{eCKOI\/'I 3aJadyd WM IIJIaHa HCCICAOBAHHA C y‘{éTOM

MMEIOIINUXCSL PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH MpEJiaraéMble BapUaHThl PEIICHMUI;
— JieNiaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 34 PEIICHUE.

Camoxonmpons (peghrexcus):
— JIaBaTh aJICKBATHYIO OIICHKY CHTYaIlU{ W TIpeJiaraTh TUIaH e€ N3MEHEHUS;

— OOBSACHITH MPUUUHBI JOCTUKEHUS (HEIOCTIXKEHHS) pe3yJIbTAaTOB JEATEILHOCTH, J1aBaTh OLICHKY MTPHUOOPETEHHOMY
OTIBITY;

BHOCHTb KOPPCKTHBLI B JACATCIIBHOCTDH (B TOM YHCJIC B XOJ BBIIIOJTHCHMHA (1)I/I3I/I‘-ICCKOFO HCCIICAOBAaHUs HIIN

IPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENbCTB, M3MEHUBIIMXCS CUTYallUl, YCTAHOBJECHHBIX OIIMOOK, BO3HMKIIUX
TPYIHOCTEW;

— OLCHUBATB COOTBCTCTBUC PE3YJIbTAaTa LUCIIN 1 YCIIOBUAM.
3M01{ll0HaJleblﬁ UHmesliekm.

— CTaBUTh ce0sl HA MECTO APYTOro 4esioBeKa B XOJI€ CIopa UM IUC KYyCCUU Ha HAYYHYIO TEMY, IOHUMATh MOTHBBI,
HaMEPEHUS U JIOTUKY IPYTOro.

Ipunamue ceda u opyzux:

— TpU3HABaTh CBOE MPABO HA OMIMOKY MpU pelieHnH (HU3NYECKUX 3a/1ad WM B YTBEPKICHUSIX HA HAYYHBIC TEMBI U
TaKO€ K€ MPABO JIPYTOro.

NPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pe3ybTaThl HA 0A30BOM YPOBHE JOKHBI OTPaxaTh CHOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUIA:



— HCIOJIb30BaTh NOHATHUA: (PU3UYECKUE U XUMUYECKHE SBJICHHS; HAOIIOJEHUE, SKCIIEPUMEHT, MOJENb, TUIIOTE3A;
eIUHULBI (U3NYECKUX BEIMYMH; aTOM, MOJIEKYyJla, arperaTHble COCTOSIHMS BellecTBa (TBEPAOE, KHIKOE,
ra3oo0pa3Hoe); MEXaHMYeCKoe JBIKEHHE (paBHOMEpPHOE, HEPABHOMEPHOE, TMPSMOJIMHEHHOE), TpaeKTOpus,
paBHOJEHCTBYOIIAs cuil, nedopmarius (yrnpyras, miacTH4eckas), HEBECOMOCTb, COOOIIAIOIIUECS COCY IbI;

—  paznuuarb saBieHus (qud@y3us; TEmIoBOe JIBHXKEHHME 4YacTHI[ BEHIECTBA; PABHOMEPHOE JIBU)XCHHUE;
HEPAaBHOMEPHOE [IBHKCHHME; WHEPLMs; B3aUMOJCHCTBUE TEJ; PABHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOM OCBHIO
BpalleHUs; Iepe1ayda JaBieHusl TBEPABIMU TEIaMHU, )KUJIKOCTSAMH U ra3aMH; aTMOC(EpHOE AaBJICHHUE; IJIABAHUE TEIl;
NpEBpAIICHUs] MEXaHUYECKOM HSHEpruu) 1O ONHMCAHUI0 HMX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3HUYECKOE SIBJICHUE;

— pacrno3HaBaTh MPOSIBJICHUE M3YyYEHHBIX (DU3NYECKUX SIBICHHUI B OKPYXAIOIEM MHpE, B TOM uucie Gu3ndeckue
SBJICHUS B IPUPOJIC: IIPUMEPBI ABUKEHUS C PA3JIMYHBIMU CKOPOCTSIMU B KMBOU U HEXKUBOM MPUPOJIC; ICUCTBUE CHUJIBI
TPEHUS B MPUPO/JIC U TEXHUKE; BIUSIHUE aTMOC(HEPHOTO JIaBJICHUS HA KUBOW OpraHu3M; IJIaBaHUEe PhIO; phIUuaru B TEJe
YeJIoBeKa; MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33/1auy B YUEOHYIO, BBIICNATh CYIECTBEHHbIE CBOWCTBA/MPU3HAKU
(bU3NYECKUX SBJICHHUI;

— OIKCHIBATh U3YYECHHBIE CBOMCTBA TeN U (PU3UUECKUE SIBICHUS, UCTIOIb3YS (PU3MUECKUE BEIMYUHBI (Macca, 00bEM,
IJIOTHOCTh BELIECTBA, BpEMs, IIyTh, CKOPOCTh, CPEAHAA CKOPOCTh, CUJIa YIPYTOCTH, CUJa TSXKECTH, BEC Tela, CUJIa
TpeHUs, AaBjieHHE (TBEPAOrO Telsa, KUAKOCTH, raza), BBITAIKUBAIOIIAS CHUJIA, MEXaHW4Yeckas padoTa, MOIIHOCTb,
IJI€40 CHUJIBI, MOMEHT CHWJIbI, KOA((UIIMEHT MOJE3HOrO IEHCTBUS MEXaHW3MOB, KMHETUYECKas M TMOTEHIIMAJIbHAS
DHEPrUs); IPHU OMHCAHUH MPABUIBLHO TPAKTOBATH (DM3MYECKUN CMBICI HCMIOJIB3YEMbIX BEIWYUH, UX 00O3HAUYCHUS U
SAVHUIIBI (PU3NYECKUX BEIWYUH, HAXOAUTh (OPMYJIIBI, CBS3BIBAIOIINE JaHHYIO (U3HUECKYI0 BEIUYHHY C JIPYyTUMU
BEJIMUYMHAMH, CTPOUTH Ipa)UKU N3yUYECHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEJIMUUH;

— XapakTepu30BaTh CBOWMCTBA TN, (U3HUECKHUE SBJICHUS U MPOLIECCHI, UCIOIb3Ys MpPaBUIa CIOXKEHHUS CUJ (BIOJIb
OJIHOU mpsiMoii), 3akoH ['yka, 3akoH Ilackains, 3akoH Apxumena, MpaBUJIO paBHOBeCHUsl phiyara (0J0Ka), «30J0TOE



MPAaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAHWYECKOW SHEpruu; MpPHU 3TOM JaBaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3alMChIBaTh €r0 MATEMAaTHYECKOE BBIPAKEHHUE;

— OOBICHATh (PU3NYECKUE SIBIICHUS, MPOLIECCHI M CBOMCTBA TEJ, B TOM YUCJE U B KOHTEKCTE CUTYallMi IPAKTUKO
OpPUEHTHUPOBAHHOTO XapaKTepa: BBIABISATh MPUUMHHO-CIIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOrM4ecKuX
[IaroB ¢ onopou Ha 1—2 U3y4eHHBIX CBOMCTBA (GU3UUECKUX SABJICHUM, PU3NUECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

— pemaTh pacu€THble 3a7aud B |—2 neWCTBUS, UCHOJB3Yysd 3aKOHBI M (OPMYIIbl, CBS3bIBaIOIIME (DU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBHUS 3aJ]auy 3alUChIBATh KPAaTKOE YCIOBUE, MOACTABISTh (DU3NUECKUE BEJIUUMHBI B
dbopMyIibl U MPOBOAUTH PACUETHI, HAXOJIUTh CIPABOYHBIC JTaHHBIC, HCOOXOAUMBIC JJISI PEIICHUsl 3a7ad, OLICHUBAThH
PEaTMCTUYHOCTD MOJTYYEHHOU (PU3NYECKON BETUYUHBI;

—  pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIU (PU3NYECKUX METOJOB, B OIUCAHUU
UCCJIEIOBAHUSI BBIJICIATh MPOBEPAEMOE NPEANooXKeHue (TUMOTEe3y), pa3iudyaTh U UHTEPIPETUPOBATH MOTYUYCHHBIH
pe3ynbTaT, HAXOJAUTh OITUOKHU B XO/JI€ OTBITA, JIeJIaTh BHIBOJIBI 10 €T0 PE3yJIbTaTaM;

— MPOBOJUTDH OMBITHI IO HAOTIOEHUIO (PU3NYECKUX SBJICHUN WM (PU3UUECKUX CBONCTB TE:

dbopMynIUpoBaTh MPOBEpPSIEMbIE MPEANOI0XKEHUSA, COOMpPATh YCTAHOBKY U3 MPEIJI0XKEHHOTO 000pyIOBaHuUs,
3aMUChIBATh XOJ OMbITA U (POPMYITUPOBATH BHIBO/IBI;

—  BBINOJHATH TPSIMBIE M3MEPEHUSI PACCTOSIHUS, BPEMEHHM, MAacChl Teja, 00bEMa, CUJIBl U TEeMIEpaTyphl C
WCIIOJIB30BAaHUEM aHAJIOTOBBIX M HUQPPOBBIX MNPUOOPOB; 3aMKMChIBATh MOKa3aHUs MPUOOPOB C YYETOM 3aJaHHOMN
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

— TMPOBOJUTH UCCJIEIOBAHUE 3aBUCUMOCTHU OJIHOW (PU3WYECKON BEIMYMHBI OT JIPYTOM C MCIOJIB30BAHUEM MPSMBIX
U3MEpPEeHUI (3aBUCUMOCTH TYTH PAaBHOMEPHO ABWXKYIIErocs Tela OT BPEMEHU JBWIKEHHUS TeJa; CUJIbl TPEHUs
CKOJIb)KEHMsI OT Beca TeJla, KauecTBa OOpabOTKM MOBEPXHOCTEW TEJl M HE3aBUCUMOCTU CHWJIBI TPEHHS OT TUIOIIAIU
COMPUKOCHOBEHMS TEJI; CUJIbI YIIPYTOCTH OT YJJIMHEHUS MPY>KUHBI;, BHITAIKUBAIOMICH CHIIBI OT 00bEMa MOTPYKEHHOU
YaCcTH TeJia U OT IJIOTHOCTH >KUJIKOCTH, €€ HE3aBUCUMOCTHU OT TUIOTHOCTH Teja, OT TIyOHHBI, Ha KOTOPYIO MOTPYKEHO
TEJI0; YCJIOBUM IUIaBaHUs TeJ, YCIOBUM paBHOBECHS phluara U OJIOKOB); y4acTBOBAaTh B IUIAHUPOBAHUU Y4E€OHOTO



UCCIIEIOBaHMsI, COOMpATh YCTAHOBKY M BBINOJHITh HM3MEPEHUs, CIEAys MNPEIJIOKCHHOMY IUIaHy, (DPUKCHpOBAThH
pe3yapTaThl MOMYYEHHOW 3aBUCUMOCTH (DU3MUECKUX BEJIMYMH B BUE MPEIJIOKEHHBIX TaOmuil U rpadukoB, AenaTh
BBIBO/IbI 10 pE3yJIbTaTaM UCCIIEJOBAHMS;

— MPOBOJUTH KOCBEHHBIE U3MEPEHUs (PU3MUECKUX BEIMUMH (TUIOTHOCTD BEIIECTBA XKUAKOCTU U TBEPIOTO TEIa; cuja
TPEHUSI CKOJIBKEHHUS; JAaBJICHUE BO3/1yXa; BBITAIIKUBAIOIIAS CHUJIA, JEHCTBYIOIIAsl HAa MOTPYKEHHOE B XKUAKOCTb TEJO;
KOA((UIUEHT MOJE3HOrO AEUCTBUS MPOCTHIX MEXAHU3MOB), CENYs NMPEII0OKEHHON MHCTPYKLIUU: IPU BBIIIOJIHEHUU
U3MEPEHUI COOMPATh SIKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCISATH 3HAUEHHE UCKOMOW BEJIMYUHBI;

— co0JII01aTh MPaBUJIa TEXHUKU O€30IaCHOCTH NP paboTe ¢ 1a00paTOpHBIM 000PYI0BAHUEM;

—  yKa3plBaThb MNPUHUUIIBI JEHUCTBUA NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, AUHAMOMETP,
COOOIIAIOLINECS COCY/ b, OapOMETp, pbluar, MOABM>KHBIN 1 HENOIBUKHBIN OJIOK, HAKJIOHHAS IIJIOCKOCTH;

—  XapakTepu30BaTb NPUHLMUIIBI JACUCTBUA HW3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOM Ha HX
onucaHus (B TOM 4uWcie: HOAUIMITHUKY, YCTPOHCTBO BOJONPOBOJA, THAPABINYECKUI Ipecc, MAaHOMETP, BBICOTOMED,
HOPIIHEBON HACOC, apeOMETp), UCIOJIB3YSl 3HAHUS O CBOMCTBAX (PM3MUECKUX SIBJICHUM M HEOOXoauMble (pU3NYECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

— TMPUBOAMUTH IPUMEPHI / HAXOAUTH UH(OPMAIUIO O MPUMEPaX MPAKTUUECKOT0 UCIOIb30BaHUS (PU3NYECKUX 3HAHUUN
B TIOBCEIHEBHOW JKMU3HM i oOecreyeHus: 0e30MmacHOCTH NpHu oOpalleHuH ¢ OpudopaMu U TEXHUYECKUMU
YCTPOMCTBAMHM, COXPAHEHHUS 310POBBS U COOJIOICHUS HOPM 3KOJIOTUYECKOI0 MOBEJIEHUS B OKpY KaroUei cpese;

— OCYIIECTBISATH OTOOP MCTOYHHUKOB MH(pOpMAIMHU B ceTd VHTEpHET B COOTBETCTBHM C 33aJaHHBIM MOMCKOBBIM
3alpoCcoOM, Ha OCHOBE MMEIOIIMXCS 3HAaHUN U MyTEM CPaBHEHUS PA3JIMYHBIX HCTOYHHKOB BBLACIATH MH(GOPMAIUIO,
KOTOpasi sIBJISIETCSI MIPOTUBOPEUMBOM UM MOXKET OBITh HEOCTOBEPHOIL;

— HCIIOJb30BATh MPU BBHIMOJHEHUU YUEOHBIX 33JJaHUi HAYYHO-TIOMYJISIPHYIO JINTEPATypy (PU3NYECKOTO COAEPKaHUs,
CIIPaBOYHbIE MaTepuasbl, pecypchl cetu MHTepHeT; BiaaeTs npuéMamMu KOHCIEKTUPOBAHUS TEKCTa, TpeoOpa3oBaHus
nH(popMaIu U3 0JTHON 3HAKOBOW CUCTEMBI B IPYTYIO;



— CcO037aBaTh COOCTBEHHbIE KPAaTKHE MUCHbMEHHBIEC U YCTHBIE COOOIIEHUS HA OCHOBE 2—3 MCTOYHHUKOB MH(GOpPMAIIUU
buznyecKoro coaep:kaHus, B TOM YHKCJIE MyOJWYHO JeNaTh KpaTKUe COOOIIEHHS O pe3yibTaTaX IMPOEKTOB WIIH
y4eOHBbIX HCCIEIOBaHUN; TPU 3TOM TPaAaMOTHO MCIOJIb30BaTh W3YUYEHHBIM MOHSATHUMHBIA ammapar Kypca (U3HKH,
CONPOBOK/IaTh BBICTYIUICHHE MPE3CHTALNEN;

— TPU BBITIOJHEHUH YYEOHBIX IPOEKTOB M MCCIIEIOBAHUN paclpe/iesiiTh 00s3aHHOCTU B T'PYIIIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33J]Ja4aMHU, CJICIUTh 32 BBHIIIOJIHEHUEM IUTaHa ACUCTBUH, aJIEKBATHO OLICHUBATh COOCTBEHHBIN BKJIA]] B
NeSATEIbHOCTD IPYIIIbI; BEICTPAMBATh KOMMYHUKATUBHOE B3aUMOICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

8 kiace
JIMYHOCTHBIE PE3YJIbTATDBI

— Ilampuomuueckoe é6ocnumanue:

— MpOsIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUMCKON (PU3NYECKON HAYKU;

— I[IEHHOCTHOE OTHOUIEHUE K JOCTHKEHUSM POCCUICKUX YUEHBIX (PU3UKOB.

— I'pasicoanckoe u 0yxo6Ho-HpascmeeHnHoe 6ocnumanue:

— TOTOBHOCTh K AKTMBHOMY YYacCTHUIO B OOCYXJAEHUH OOLIECTBEHHO-3HAUMMBIX M 3THUYECKHUX MPOOJIeM, CBA3aHHBIX C
MPaKTUYECKUM MMPUMEHEHHEM JIOCTHXKEHUN (PU3HKHU;

— OCO3HAaHME BAXHOCTU MOPAIBHO-3TUYECKUX IIPUHIUIIOB B IEATEIBHOCTH YYEHOTO.

— Jcmemuueckoe 6ocnumanue:

— BOCHPUATHE ICTETUUYECKUX KadyecTB (PU3MYECKOM HAyKH: €€ TapMOHMYHOI'O MOCTPOEHHS, CTPOTOCTH, TOYHOCTH,
JJAKOHUYHOCTH.

- llermocmu HAYYHO20 NO3HAHUA:



OCO3HaHWE IEHHOCTH (U3UYECKOM HAyKHM KaK MOIIHOTO HWHCTPYMEHTa IO3HAHWS MHpPA, OCHOBBI Pa3BUTHS
TEXHOJIOTUH, BAXXHEHIIIEH COCTABIISIFOIIECH KYJIbTYPHI;

pa3BUTHE HAYYHOMU JIF0O03HATENLHOCTH, MHTEPECA K UCCIEA0BATEIbCKOM IS TEIbHOCTH.

Dopmuposanue Kyabnypol 300p06bA U IMOUUOHAIbHO20 OJ1A20N0NYYUUA:

OCO3HaHWE LIEHHOCTH 0e30MacHOro oOpasza *KU3HU B COBPEMEHHOM TEXHOJOTUYECKOM MHUPE, BAXKHOCTH MPABUI
0e30macHOro MOBEACHUS Ha TPAHCIIOPTE, HA IOpOrax, ¢ JEKTPUUECKUM U TEIUIOBBIM 00OPYIOBAHUEM B JJOMAITHUX
YCIIOBUSIX;

c(hOpMHUPOBAHHOCTh HaBBIKA pedeKcUM, MPU3HAHUE CBOETO MpaBa HAa OMIMOKY M TaKOTO K€ MpaBa y APYroro
YeJI0BEKa.

Tpyooeoe éocnumanue:

AKTUBHOE y4acTHUE B PEIICHUM MPAKTUYECKHUX 3a7ad (B paMKax CEMbH, IIKOJbI, TOPOJIa, Kpasi) TEXHOJIOTHYECKON 1
COIIMAJIbHOM HAIPaBICHHOCTH, TPEOYIOIIUX B TOM YUCie U (PU3NYECKUX 3HAHUM;

HMHTEpPEC K MPAKTUYECKOMY H3YyUYECHHIO Tpodecchil, CBA3aHHBIX ¢ PUBUKOI.

JKonozuueckoe socnumanue:

OpUEHTAllUd Ha NpUMEHEHHE (GU3MYECKUX 3HAHWUW JUIs pEIIeHUsS 3a7a4 B OOJACTH OKPYXKAIOIICH Cpebl,
TJIAHUPOBAHMS TIOCTYNKOB U OIEHKU WX BO3MO>KHBIX TTOCJICICTBUM ISl OKPY>KAIOIIEH CpeIbl;

OCO3HaHHWE TI00aJBbHOr0 XapakTepa 3KOJIOTMYECKUX MPOOJIeM M MyTel UX peleHusl.

Aoanmauyus o0yuarouie20csa K USMEHAIOWUMCA YCA0BUAM COUUATLHOU U RPUPOOHOIUL CPedbl:

MOTPEOHOCTh BO B3aUMOJCHCTBUM TPU BBIMOJHEHUH HCCIIEAOBAHUN M MPOEKTOB (hM3UYECKOW HAMpPaBICHHOCTH,
OTKPBITOCTH OTBITY ¥ 3HAHUSIM JIPYTHUX;

MOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTU Yepe3 MPAKTUUYECKYIO ACSTEIbHOCTD;

MOTPEeOHOCTh B dbopmupoBaHUU HOBBIX 3HAHUMH, B TOM qucie dbopmynupoBaTh
UJeH, TIOHSATHUS, THUIOTE3bl O (PUBMUECKUX OOBEKTaX W SIBJIICHUSIX;



OCO3HaHUe Ae(PUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKU;

IUIAHUPOBAHKME CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUM;

CTpEMJIEHHE aHAIM3UPOBATh M BBIABISATH B3aWMOCBSI3U TNPHUPOJABI, OOIIECTBA M SKOHOMUKH, B TOM YHUCIE C
MCIOJIb30BaHNEM (PU3NYECKUX 3HAHUM;

OLICHKA CBOMX JICHCTBUI C yUETOM BIUSHUSA HA OKPY>KAIOIIYIO CPEy, BOZMOXKHBIX IT00ATBHBIX OCIEACTBUA.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

YHI/IBepcaJILHLIe Nno3HaBaTeJbHbIE 1eliCTBUS

ba3zoevie nozuueckue oelicmeusn:

BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbBIE IPU3HAKH OOHEKTOB (SIBICHUN);

yCTaHABJIMBAThH CYIICCTBEHHBIN MPU3HAK KIIACCU(DHUKAITNN, OCHOBAHUS JUTT 00OOIICHNS ¥ CPAaBHCHMUS;

BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTUBOPEYHSI B paCCMaTpUBAaEeMbIX (DaKTaX, TaHHBIX M HAOIIOACHUSIX, OTHOCSIITIXCS
K (PU3UYECKUM SBJICHUSIM;

BBISIBIISITh TIPUYHUHHO-CIIC/ICTBEHHBIE CBSI3U MPU M3YYCHHH (DU3MYECKUX SBJICHUM U MPOIIECCOB; JENaTh BHIBOJBI C
WCITOJIb30BaHUEM JEAYKTHUBHBIX W WHIYKTUBHBIX YMO3AKIIOYCHHWH, BBIJIBUTATh THIOTE3BI O B3aMMOCBSI3IX
(bU3UYECKUX BEJIMYUH,

CaMOCTOSITENILHO BhIOMpATh CIOCO0 perieHus: yueOHou ¢u3nueckoil 3agaun (CpaBHEHHE HECKOJBKHX BapUAHTOB
perieHus1, BLIOOp HanboJee MOAXOASIIET0 C YYETOM CaMOCTOSITENIbHO BBIJICTICHHBIX KPUTEPHEB).

ba3zoevie uccneoosamenvckue oeicmeus:

HCII0JIB30BAaTh BOIIPOCHI KaK I/ICCHCIIOBaTCJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHUA;
IMPOBOJUTL IO CAMOCTOATCIBbHO COCTABIICHHOMY ILIAHY OIIBIT, HECJIOKHBIN q)HSHqCCKHﬁ 9KCIICPUMCHT, HEOOIbIII0E
HCCICOAOBAHUC (I)I/IBI/I‘—ICCKOFO SABJICHHA,



OIICHWBATh HAa TPHUMEHUMOCTh U JOCTOBEPHOCTh HH(POPMAIIMIO, TOJYYCHHYIO B XOJE HWCCICAOBAHUS WU
AKCIIEPUMECHTA;

CaMOCTOSITENIEHO (HOPMYJIUPOBaTh OOOOIICHUS W BBIBOJABI IO pe3yibTaTaM NPOBEAEHHOTO HAOIIOACHHS, OIBITA,
HCCJICIOBAHMSI,;

MIPOTHO3MPOBATH BO3MOXKHOE JTaJbHEHITIee pa3BUTHE (DU3UIECKUX MPOIIECCOB, a TAK)KE BBIIBUTATH MPEIITOIOKCHUS
00 MX pa3BUTUU B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Paboma c ungpopmauei:

NPUMEHSTh Pa3UYHbIe METOJbl, HHCTPYMEHTBHI M 3aIlpPOChl MPH MOHWCKE W 0TOOpe MH(MOpPMAIMU WM JaHHBIX C
y4ETOM IIPEIJIOAKEHHON yueOHOM Pu3nueckoi 3a1auu;

aHAIM3UPOBaTh, CHCTEMATH3UPOBaTh W WHTEPIPETHPOBATH HWH(POPMAIUIO pa3IWYHBIX BHIOB MU (GopM
IIpe/ICTaBIICHNUS,

CaMOCTOSTENIbHO BBHIOMPATh ONTUMAJIbHYI0 (OpMY MpeACTaBICHUS MHPOPMALUU U WUIIOCTPUPOBATH pEIIacMbie
3a/1ayy HECIIOKHBIMHU CXEMaMH, THarpaMMaMu, HHOU TpaduKoil 1 1X KOMOWHAITHSIMH.

YHuBepcaabHble KOMMYHUKATUBHBIE ICHCTBUS
Obwenue:

B X0Ji¢ 00CYXJIeHUsI y4eOHOro mMaTepuaia, pe3yJbTaToB Ja00paTOpHBIX pabOT M MPOEKTOB 3a/1aBaTh BOMPOCHI 1O
CYIIECTBY OOCYXJaeéMOW TeMbl M BBICKA3bIBaTh HJICHU, HAIICJICHHBIE Ha pEIICHHE 3aJadyl U TOJJIEp>KaHue
0aroxeIaTeIbHOCTH OOIICHUS;

COTIOCTAaBIIATH CBOM CYXKICHUS C CYXIACHUSIMHU JAPYTHX YYACTHUKOB JUAJIOTa, OOHAPYKUBATh Pa3InIUe M CXOJICTBO
MO3UIINI; BRIPAXKATh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX; MyOJWYHO MPEACTABISITH PE3yIbTaThl
BBITIOJITHEHHOTO (DU3UYECKOTO OMbITa (IKCIIEPUMEHTA, UCCIICIOBAHUS, TIPOCKTA).



Coemecmuasn deamenbHoCmb (COMPYOHUUECMB0):

NOHUMAaTh W HUCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON W WHIMBUIYAIbHOW PAaOOTHI MPHU PEIICHUH KOHKPETHOU
duznyecKoi mpoOIeMsbl;

MPUHUMATH LIEJIM COBMECTHOM JIESITETbHOCTH, OPraHU30BbIBATh JACUCTBUSA 10 €€ IOCTHXKEHUIO: pACIPENACIIATh POJIH,
00CYX/1aTh MPOIIECCHI U PE3YJITATHI COBMECTHOM paboThl; 0000111aTh MHEHHSI HECKOJIBKUX JIIO/ICH;

BBITIOJIHATH CBOIO YacTh PabOThI, TOCTUTasi KaY€CTBEHHOI'O pe3yJibTaTa M0 CBOEMY HAIPaBJICHUIO U KOOPIAUHUPYS
CBOM JICMCTBUS C IPYTUMH YJICHAMUA KOMAaH/]IbI;

OLICHMBATh KayeCTBO CBOEr0 BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM, CAMOCTOSITENBHO CHOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHUCTBUSL.

YHUBEpCAIbHBIE PETYIJISITUBHBIE JECHCTBUS

Camoopeauu&‘auu;l:

BBISIBJIATH NMPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYyaIUAX, TPEOYIOMMX JUIsl pelieHus! (PU3NUECKUX 3HAHUM;
OpPUEHTHPOBATHCS B PA3IMYHBIX MOAXO0/aX MPUHATHS pelIeHUN (MHAMBHUAYaJIbHOE, NPUHATUE PEUICHUs B TpYMIIE,
MPUHATHE PEIICHUHN TPYIIOi);

CaMOCTOSITEJIbHO COCTaBJIATh AJNTOPUTM pelieHus (PU3NYECKOW 3a7auyd WIM ITUIaHa MCCIEIOBAaHUA C Y4ETOM
MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTHUPOBATH MPEJIaraeMble BapUaHThl PEIICHMI;
JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

Camoxonmpons (peghrexcus):

JaBaTh aJICKBaTHYIO OLEHKY CUTYallMM U IPEJIaraTh IJIaH €€ N3MECHEHUS;

OOBSACHSATH MPUYUHBI TOCTHXKEHUS (HEIOCTHKEHUS) pe3yJbTaTOB ACSATENbHOCTH, JaBaTh OLIEHKY NPHUOOPETEHHOMY
OIIBITY;

BHOCHUTbH KOPPEKTUBBI B JEATEIBHOCTH (B TOM YKCJIE B X0/ BBIMOJHEHUS (PU3MUECKOTO UCCIEIOBAHMS HIIH MTPOEKTA)
HA OCHOBE HOBBIX OOCTOSITENIbCTB, U3MEHUBILIUXCS CUTYallUi, YCTAHOBJIIEHHBIX OLIIMOOK, BO3HUKILIUX TPYAHOCTEH;



OOCHNBATL COOTBCTCTBUC PC3YyJibTaTa LCJIN U YCIIOBUAM.
3M0l{u0HaJleblﬁ uUunmesliekm:

CTaBUTH ce0s Ha MECTO JAPYToro 4ejoBeKa B XOJI€ CIOpa WIM AUCKYCCUU HAa HAYYHYIO TEMY, MOHMMAaTh MOTHBBI,
HAMEPEHHUS U JOTUKY JPYToro.

Ilpunamue ceba u opyux:

MPU3HABaTh CBOE MPAaBO Ha OMIMOKY MpHU PEIICHHH (PU3NYECKHX 3a/lad WM B YTBEPKICHUSAX HA HAy4YHBIE TEMBI U
TaKO€ K€ IPaBO IPYyroro.

HHPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3ynbTaThl HA 0A30BOM YPOBHE JAOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y O0YUaAIOIIUXCS YMEHUM:
WCIIONB30BaTh IOHATHUSA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE [BH)KEHHME aTOMOB M MOJIEKYJ, arperaTrHble
COCTOSIHMSI BEIIECTBA, KPUCTAJUIMUECKHME W aMOp(HBIC Teja, HACHIINICHHBIA W HEHACHIIIEHHBINH Map, BIAKHOCTDH
BO3/yXa; TeMIlepaTypa, BHYTPEHHsS DJHEPIUs, TEIUIOBOM [BUIaTEllb, JJIEMEHTAPHBIA DJJICKTPUUYECKUW 3apsii,
ANEKTPUYECKOE MOJIE, TPOBOJAHUKH U TUDJIEKTPUKH, TOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;

paznuyaTh SIBJIEHUS (TEIJIOBOE pacUIMpEeHHE/CikaThe, TeIvlonepenaya, TEIIOBOE PABHOBECHE, CMadyHMBaHUE,
KamWUISIpHBIC SBJICHUS, WCMApEHWe, KOHJICHCAllUs, ITUIABJICHHE, KpUCTaUIM3aius (OTBEpAECBaHHUE), KUIICHUE,
Terulonepeaaya (TerIonpOBOAHOCTh, KOHBEKIMS, HW3Iy4YeHHE); SJEKTpU3alus TeJl, B3auUMOJCIHCTBHE 3apsjoB,
JNEUCTBUSA DJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJECUCTBUE MAarHUTOB, JEUCTBUE MATHUTHOTO I10JIA
Ha MPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs WHIYKIMS) MO OMUCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBICHUE;

pacno3HaBaTh MPOSIBICHUWE HW3YYEHHBIX (DU3MYECKUX SIBICHUN B OKPYXAIOLIEM MHpE, B TOM 4ucie (GU3HUYECKHUe
SIBJICHHUSI B IMPUPOJIC: MTOBEPXHOCTHOE HATSIKEHUE M KANWJUISPHBIC SIBJICHUS B IMPUPOAE, KPUCTAIUIBI B MPUPOLE,
m3nyyenue ComHIla, 3aMep3aHue BOJOEMOB, MOpCKHME Opu3bl, oOpa3oBaHHE pOCHI, TyMaHa, HHEs, CHera;



AIIEKTPUYECKHUE ABJICHUS B aTMOc]epe, IIEKTPUUECTBO KHUBBIX OPraHU3MOB; MArHUTHOE TOJIe 3eMJITd, Apend Mmoo
COB, POJIb MArHUTHOIO MOJIS AJIS )KU3HU Ha 3eMJie, OJIIPHOE CUSIHUE; IPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a]a4y
B YU€OHYIO, BBIIETIATh CYIIECTBEHHbBIE CBOMCTBA/TIPU3HAKU (PU3NUYECKUX SIBICHUN;

OINUCHIBAaTh U3YYEHHBIE CBOICTBA TN M (PU3MUECKUE SIBICHUS, UCTOJb3Yys (PU3MUECKUE BEIMYUHBI (TEMIIEpaTypa,
BHYTPEHHSS DHEPIUs, KOJIUYECTBO TEIUIOTHI, yJAEJIbHAs TEINIOEMKOCTh BEIECTBA, YACIBbHAsl TEIUIOTA IUIABJICHMS,
yAenbHas TeIuioTa mapooOpa3oBaHUs, yJelbHAs TEIUIOTa CTOpaHUsl TOIUIMBA, KOA()(PUIMEHT MOJIE3HOTO AECUCTBUA
TEIUIOBOM MAIIMHBI, OTHOCHUTENIbHAS BIIAXKHOCTH BO31yXad, JJIEKTPUYECKHW 3apsl, CHJIa TOKA, JJIEKTPUYECKOE
HaIpsOKEHUE, CONPOTHUBIICHUE NPOBOJHUKA, YAEIbHOE COMNPOTHBICHHE BEIIECTBa, paboTa W MOIIHOCTH
AJIEKTPUYECKOTO TOKa); NPU OINKCAHUU MPaBWIBHO TPAaKTOBAaTh (PU3MYECKUN CMBICI HCIOJIb3yEMbIX BEJIMYMH,
0003HaUYECHNUA W E€OUHUIBI (PU3MYECKUX BEJIUYMH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOIIME JAHHYIO (PU3NYECKYIO
BEJIMUMHY C APYTUMHU BEIMYUHAMU, CTPOUTH IPpapUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYNH;
XapaKkTepu30BaTh CBOWCTBAa Tel, (U3NYECKUE SBICHHMS U MPOLECCHl, HUCIOIb3ys OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOpPUHM CTPOEHHUs BEUIECTBA, MPUHIUI CYNEPHO3UIMHU IMOJeH (Ha KaueCTBEHHOM
YpOBHE), 3aKOH COXpAaHEHMS 3apsna, 3akoH Oma Jis ydyacTka 1enu, 3akoH Jlxoyns - JleHua, 3aKkoH COXpaHEeHHs
SHEPTruH; MPU 3TOM J1aBaTh CIOBECHYIO (OPMYIIMPOBKY 3aKOHA U 3aMKUChIBATh €T0 MATEMAaTUUYECKOE BbIPAXKEHHUE;
OOBSACHATh (PU3MYECKHE IMPOLECChl M CBOWCTBA TEJI, B TOM YHCJIE M B KOHTEKCTE CHUTyallMil NpPaKTUKO-
OPUEHTHPOBAHHOTO XapakTepa: BBIABIATH NPUYUHHO-CIECICTBEHHBIC CBSA3H, CTPOUTh OOBsiICHEHWME W3 | - 2
JIOTUYECKUX LIAroB C OMopor Ha 1 - 2 n3y4yeHHbIX CBOWCTBA (PM3MUECKUX SIBJICHUH, (PU3MUECKUX 3aKOHOB WJIU 3aKO-
HOMEPHOCTEH; pelaTh pacu€THble 3aJaud B 2 - 3 JACUCTBUS, MCIOJIB3YS 3aKOHBI M (OPMYIJIbI, CBSI3bIBAIOIIUE
(u3ruecKre BeIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4d 3allUChIBATh KPATKOE YCIOBHE, BBISIBJIATh HEJOCTATOK
JaHHBIX JUJISl peLIeHUs 3a7a4u, BEIOUPaTh 3aKOHBI U (DOPMYJIbI, HEOOXOAUMBIE 1Jis €€ pelIeHus, IPOBOIUThH PACUETHI
Y CPaBHUBATH IOJIyY€HHOE 3HaUeHHE (PU3UYECKOM BETIMYMHBI C U3BECTHBIMU JAHHBIMU;



pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh MPHU MOMOIIM (PU3MYECKHX METOJOB; HCIOJb3ys OMHCAHWE
UCCIICIOBAHUS, BBIICIATH IPOBEPSEMOE IIPEANOJIOKEHNE, OLEHUBATh IPABWIBHOCTH TOPSAAKA INPOBEICHUS
UCCIIEIOBAHNSI, 1€JaTh BBIBOJIBI;

IPOBOJIUTH OIBITHI 110 HAOIOACHUIO (PU3UUECKUX SBJICHUN WM (PU3NYECKUX CBOWCTB Tell (KalWUISPHBIE SBJICHUS,
3aBHCHMOCTH JaBJICHUS BO3AyXa OT ero o0b&Ma, TeMIepaTyphl; CKOPOCTH Mpoliecca OCTHIBAHUSA/HATPEBAHUS TPU
U3IyYEHUU OT IIBETa W3TYyYaloleil/OTIONaoel TOBEPXHOCTH; CKOPOCTh MCHApEHUs BOABI OT TEMIIEpaTyphl
KUAKOCTH W IUIOMIAAM €€ MOBEPXHOCTH; DJEKTpU3alMs Tel W B3aUMOJICHCTBUE DJIEKTPUUYECKUX 3apsi/iOB;
B3aMMOJICHCTBHE IOCTOSHHBIX MarHUTOB, BU3yaJIM3alys MArHUTHBIX IOJIEH ITOCTOSIHHBIX MAarHUTOB; JEHCTBUS
MarHUTHOTO MOJISI Ha ITPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JEKTPOIBUIaTENs MTOCTOSTHHOIO
TOKa): (hOpMYJINPOBATh MPOBEPSIEMbIE MPEAINOIOKEHHSI, COOMPATh YCTAHOBKY M3 MPENJIOKEHHOTO 000pYA0BaHUS;
OMKCBIBATH XOJ OMBITA U (POPMYJIUPOBATH BHIBOABL;

BBINIOJIHATH MPSMbIE U3MEPEHUS TEMIIEPaTypbl, OTHOCUTEIIbHON BIXKHOCTU BO3]lyXa, CUJIbl TOKA, HAIPSHKEHHS C
MCIIOJIb30BAaHUEM AHAJIOTOBBIX TPUOOPOB U JATYMKOB (PU3NYECKHUX BEIMYMH; CPABHUBAThH PE3YIbTaThl U3MEPEHUN C
y4€TOM 3aJJaHHOM aOCOTIOTHOM MOTPEIIHOCTH;

IPOBOJUTh HCCIEIOBAHUE 3aBHCUMOCTH OJHOM (PU3NYECKOW BEIMUYMHBI OT JPYrOM C HCIOJIb30BAHUEM MPSIMBIX
M3MEPEHUI (3aBHCUMOCTh COMNPOTUBIIEHUS NPOBOJHUKA OT €ro JWHBI, IUIOIIAAU IONEPEYHOr0 CEYECHHS U
YAEIBHOTO COMPOTUBIIEHUS BEIECTBA MPOBOJHMKA; CHJIbI TOKA, UAYIIETO0 Yepe3 MPOBOJAHUK, OT HAIPSKEHUS Ha
MPOBOJIHUKE; HCCIEAOBAHUE IOCIEAOBATEILHOIO M MapajuleIbHOIO COEIWHEHWM MPOBOJHUKOB): IJIAHUPOBATH
UCCIIEJIOBaHUE, COOMpPATh YCTAHOBKY U BBINOJHATH W3MEpPEHUs, CIEAys MPeaJoKEHHOMY IUIaHy, (UKCHUPOBATh
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTH B BHUAE TaOnull MU TpaduKoB, JeiaTh BBIBOABI IO pe3yJbTaTam
HCCJIEI0BAHMS;

MPOBOANTH KOCBEHHBIE M3MEpPEHUs (PU3NUYECKUX BEIMUYMH (yAesibHAas TEIUIOEMKOCTh BEIECTBA, COMPOTUBIICHHE
OPOBOJHUKA, paboTa ¥  MOIIHOCTh  JJEKTPUYECKOTO  TOKA): IUIAaHUPOBATh  HM3MEpPEHHUs, COoOMpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAYS MPEIOKEHHON MHCTPYKLIMH, U BBIYUCIISITh 3HAUEHUE BEJIMYMHBI;



cOOJTIOAaTh MpaBHia TEXHUKH 0€30MaCHOCTH MpHU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

XapaKTepU30BaTh MPUHIMIBI JECHCTBUS HM3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C ONOPOMl Ha MX
onucaHus (B TOM 4YMCIE: CUCTEMa OTOIUIEHMsI IOMOB, TMIPOMETp, NapoBas TypOMHA, aMIIEPMETP, BOJBTMETP,
CUETYMK DJICKTPUYECKOM DHEPrUM, SJICKTPOOCBETHTEIbHBIC MPHOOpPHI, HarpeBaTelbHbIE 3JIEKTPOIPHUOOPHI
(mpuMepBbl), INEKTPUUIECKUE MPEAOXPAHUTENH; SJICKTPOMArHUT, SJIEKTPOIBUTATENlb TOCTOSIHHOTO TOKA), UCTIONB3YS
3HAHUA O CBOMCTBAX (PU3UUECKUX SBICHUI U HE0OX0IUMBbIE (PU3HUECKHIE 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOIMCTBA M HM3MEpPUTENbHBIC MPHOOPHI MO CXEMaM MU CXEMAaTUYHBIM
pUCYHKaM (KUJIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUIPOMETP, JBUTATENb BHYTPEHHETO CrOpaHMs,
AJIEKTPOCKOII, PEOCTAT); COCTaBIATh CXEMBbl JJIEKTPUYECKHX II€Me C MOCie0BaTeIbHBIM U MapajlielbHbIM
COEIMHEHHEM 3JIEMEHTOB, pa3jinyasl yCIOBHbIE 0003HAYEHUS AIEMEHTOB JIEKTPUUECKUX LENEH;

MPUBOIUTH MPUMEPHI/HAXOAUTh WHPOPMAITUIO O MIPUMEpPaAX MPAKTUIECKOTO HCIOIBb30BaHUs (U3MUECKUX 3HAHHUM B
NOBCEIHEBHOM  XM3HM  JUIs1  oOecreyeHust  Oe30macHOCTM  mpu  oOpalleHun ¢ Opubopamu
U TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHS 30pPOBBbS U COOJIIOJIEHUS HOPM HKOJIOTUYECKOTO IMOBEACHUS B
OKPYKAIOIIEH CPELE;

OCYIIECTBIISATh TOUCK HMHPOpMAIMK (PU3NYECKOT0 coAepx aHus B ceTu VHTepHET, Ha OCHOBE HMMEIOIIUXCS
3HAHUA W TyTEM CpaBHEHUS JOMOJHUTENBHBIX WCTOYHHUKOB BBIACIATH HWH(GOPMAIMIO, KOTOpas SBISETCS
MPOTUBOPEUYUBOI HIIK MOKET ObITh HEAOCTOBEPHOM;

UCIIOJIb30BaTh NPU BBIMIOJHEHUU YUEOHBIX 33JaHUN HAayYHO-TOMYJISPHYIO JIUTEPATypy (PU3HUECKOTO COJEp:KaHus,
CIpaBOYHbIE MaTepuajbl, pecypchl ceTd HHTepHeT; Braaerb MNpuéMamMu KOHCIEKTHUPOBAaHUS TEKCTa,
npeoOpa3oBaHus HHPOPMALIMU U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHbIE MHCHMEHHBIE M KpaTKWE YCTHbBIE COOOIIEeHMs, 00001as MHPOPMALMIO U3 HECKOJIbKHX
UCTOYHUKOB (DU3MUECKOTO COACpKAHMs, B TOM 4YHCIE MyOJIMYHO TMPEACTaBIATh pPE3yIbTaThl MPOSKTHOU
WIM HCCJENOBATENbCKON AESITENbHOCTH; MPH 3TOM T'PAaMOTHO HCIOJB30BaTh M3YUEHHBIN MOHATUHHBIA ammapar
Kypca (pU3MKH, CONPOBOXK/IaTh BBICTYIUICHNE PE3CHTALINEH;



IpU BBHITIOJHEHUH Y4YEOHBIX MPOEKTOB M HCCIENOBAaHUM (PU3MUECKUX MPOIECCOB paclpeAensiaTh O0S3aHHOCTH B
Ipynre B COOTBETCTBUU C TIIOCTABICHHBIMHM 3aJladyaMH, CIEAWTh 3a BBINOJIHEHHWEM IUIaHA JCHCTBUH U
KOPPEKTHPOBATh €ro, aJeKBaTHO OLIEHMBATH COOCTBEHHBIM BKJIAJ B ACATEIBHOCTb TPYIIIBI, BBICTPAUBATH KOM-
MYHHKaTUBHOE B3aHMO/ICHCTBHE, MIPOSBIISA TOTOBHOCTD Pa3peuiaTh KOH(PIUKTHI.

9 kiaacce

JINYHOCTHBIE PE3YJIBTATDI

Ilampuomuueckoe éocnumanue:

IpOsIBJICHUE UHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOM (PU3NYECKON HAYKU;

LIEHHOCTHOE OTHOILIEHUE K IOCTH)KEHUSIM POCCUNCKUX YUEHBIX (PU3UKOB.

I'pasicoanckoe u 0yxoéno-upagcmeennoe 6ocnumanue:

TOTOBHOCTh K aKTMBHOMY YYacTHUIO B OOCYXKIEHHH OOIECTBEHHO-3HAYMMBIX U ITHUECKHUX MPOOJieM, CBA3aHHBIX C
MPAKTUYECKUM MMPUMEHEHUEM JTOCTHXKEHUM (PU3UKHU;

OCO3HAaHHE BaXHOCTU MOPAIBHO-3THUYECKUX IPUHLMUIIOB B IESITEIBHOCTH YYEHOTO.

Icmemuueckoe eocnumanue:

BOCTIPUSATUE ICTETHUYECKHX KadyecTB (PM3MUECKON HayKu: €€ TapMOHMYHOTO IMOCTPOEHUS, CTPOrOCTH, TOUYHOCTH,
JJAKOHUYHOCTH.

Ilennocmu nayunoz2o nosnanus:

OCO3HaHWE IIEHHOCTH (PU3MUEeCKOM HayKM KaK MOIIHOTO HHCTPYMEHTa IO3HAaHUS MHpaA, OCHOBBI DPa3BUTHUS
TEXHOJIOTMH, BAJKHENIIEN COCTABIIIONIEN KYJIbTYPHI;

pa3BUTHE HAYYHOU JIFOO03HATENLHOCTH, MHTEPECA K UCCIE0BATENbCKOM €SI TEIbHOCTH.



Dopmuposanue Kyapmypot 300p06bs U IMOUYUOHATILHO20 0J1A20N0TYYUA:

OCO3HaHMWE IEHHOCTH 0e30MacHOro o0pas3a KU3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHpPE, BXKHOCTH IPABUI
0e30macHOro MOBEACHUS Ha TPAHCIIOPTE, HA IOpOrax, ¢ JIEKTPUYECKUM U TEIJIOBBIM 000pPYI0BAHHEM B IOMAITHUX
YCIIOBHSIX;

c(OpMUPOBAHHOCTh HaBbIKa peQIIEKCHM, MPU3HAHWE CBOETrO IMpaBa Ha OMIMOKY M TAaKOTO K€ MpaBa y JIPYroro
YeJI0BeKa.

Tpyooeoe éocnumanue:

aKTUBHOE y4acTUE B PEIICHUU MPAaKTHUUYECKUX 3a/1ay (B paMKaxX CEMbH, LIKOJIbI, FOPOJIa, Kpasi) TEXHOJIOTMYECKOH U
COLIMAJIBHOM HAIPaBJIEHHOCTH, TPEOYIOIIUX B TOM YUCIE U (PU3NYECKUX 3HAHUIA;

MHTEPEC K MPAKTUYECKOMY H3YUYEHUIO MPOQEcCuil, CBSA3aHHBIX C (PUIMKOM.

JKonozuueckoe socnumanue:

OpUEHTallUsd Ha NpPUMEHEHHE (U3MYECKMX 3HAHUW JUIsl pElIeHHd 3a7ad B OOJACTH OKpPYKAIOIIEH Cpenbl,
IJIAHUPOBAHMSI IOCTYIIKOB U OLICHKU UX BO3MOKHBIX MOCIEACTBUH JIs1 OKPYKAIOIIEH Cpeabl;

OCO3HaHHUE TJI00aJIBHOTO XapakTepa 3KOJOTMYECKUX MPOOJIEM U MyTel MX peleHus.

Aoanmauyus o0yuarouie2ocsa K USMEHAIOWUMCA YCA0BUAM COUUATLHOU U RPUPOOHOIUL CPedbl:

MOTPEOHOCTh BO B3aMMOJECHCTBUM TMPU BBINOTHEHUH HCCIEAOBAHUN M MPOEKTOB (PU3NYECKON HAMPABIECHHOCTH,
OTKPBITOCTbH OIBITY U 3HAHUAM JAPYTHX;

NOBBIIICHNE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHYECKYIO IEATEIbHOCTD;

MOTPEOHOCTh B (dbopMHpOBaHUU HOBBIX 3HAHUM, B TOM quCcie (bopMyaMpOBaTH
U7eH, MOHATHUSA, TUMOTE3bl O (DUIUUYECKUX OOBEKTAX U SIBICHUSIX;

OCO3HaHHE JIePUIIUTOB COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEN B 001aCTH (DU3UKH;

MJIAHUPOBAHKE CBOETO PA3BUTHS B IPHOOPETEHUN HOBBIX (DM3MUYECKUX 3HAHUM;



CTPEMJICHHE aHAJM3UPOBATh U BBIABISITH B3aWMMOCBSI3M TMPHUPOJIBI, OOIIECTBA M IKOHOMHKH, B TOM YHCIE C
UCIOJIb30BaHUEM (DU3UUYECKUX 3HAHUM;

OIICHKA CBOUX JIEUCTBUM C yUETOM BIUSHUS HAa OKPY>KAIOIIYIO CPEAY, BOBMOMXKHBIX INI00AIBHBIX MOCIEACTBUH.
METAINIPEAMETHBIE PE3YJIBTATDBI

YHuBepcaabHbIC TO3HABATEIBHBIC JCHCTBUS

basoevie nozuueckue oeiicmeusn:

BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbBIE IPU3HAKH OOBHEKTOB (SIBICHUN);

yCTaHABIMBAThH CYIICCTBEHHBIN MPU3HAK KIIACCU(DHUKAITNN, OCHOBAHUS T 00OOIICHNS ¥ CPAaBHCHMUS;

BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTUBOPEYHSI B paCCMaTpUBaeMbIX (DaKTaX, TaHHBIX U HAOIIOACHUSIX, OTHOCSIITUXCS
K (PU3UYECKUM SIBJICHUSIM;

BBISIBIISITh MIPUYMHHO-CIIC/ICTBEHHBIE CBSI3U MPU MU3YYCHHH (DU3MYECKUX SBJICHUM U IMPOIIECCOB; JENaTh BBIBOJBI C
WCITOJIb30BAaHUEM JEAYKTHUBHBIX W WHIYKTUBHBIX YMO3AKIIOYCHHWH, BBIJIBUTATh THIOTE3BI O B3aMMOCBSI3IX
(bU3UYECKHUX BEJIMYUH,;

CaMOCTOSTENILHO BhIOMpATh CIOCOO pelieHusl yuyeOHOM (Pu3nyecKoi 3amadu (CpaBHEHHWE HECKOJBKHX BApUAHTOB
perieHus1, BLI0Op HanboJee MOAXOASIIET0 C YYETOM CAMOCTOSITEIbHO BBIJICTICHHBIX KPUTEPHER).

ba3zoevie uccneoosamenvckue oeiicmeusn:

HCITOJTH30BaTh BOMIPOCHI KaK MCCIICIOBATEIHCKUA HMHCTPYMEHT ITO3HAHMUS;

IPOBOJUTH MO CAMOCTOSTENIBHO COCTABIIEHHOMY TIJIaHYy OMBIT, HECIOXKHBIN (PU3NYECKUM SKCIIEPUMEHT, HEOOIBIIIOE
HCCIIeI0BaHNE (PU3NUECKOTO SIBJICHHUS,

OIICHMBATh HAa NPHUMEHUMOCTh W JOCTOBEPHOCTh HMH(OPMAIIMIO, IOJYYCHHYIO B XOJIC HWCCICAOBAHUS HWITU
IKCIIEPUMCHTA;

CaMOCTOSTENbHO (POpMyIHUpOBaThH OOOOIIECHUS W BBIBOJABI MO pe3yJbTaTaM MPOBEAEHHOTO HAOIIOJEHUS, ONBITA,
MCCJIEIOBAHMUS;



MIPOTHO3MPOBATH BO3MOXKHOE JTaJbHEHITIee pa3BUTHE (DU3UIECKUX MPOIIECCOB, a TAK)KE BBIIBUTATH TPEIITOJIOKEHUS
00 UX pa3BUTUHU B HOBBIX YCIOBUSIX U KOHTEKCTaX.

Paboma c ungpopmayueii:

MPUMEHSATh Pa3IMYHBIE METOJbI, HHCTPYMEHTBI M 3aIllpOChl MPHU TMOWCKE U OTOOpe MH(MOpPMAIMU WM JAHHBIX C
Y4ETOM MPEAIOKEHHON yueOHOM (PU3MUeCcKOM 3a1a4u;

aHAJIM3UpOBaTh, CHUCTEMATH3UPOBaTh M HHTEPIPETHUPOBATH HHQPOPMALMIO PpA3IUYHBIX BHIOB U  (GOpM
IIpe/ICTaBIICHNUS,

CaMOCTOSTENIbHO BBIOMPATh ONTUMAJIbHYIO (OpMY MpeACTaBICHUS MHPOPMALUU U WUIIOCTPUPOBAThH pEIIlacMbie
3aJ1aud HECJIIOKHBIMHU CXEMaMH, THarpaMMaMu, HHOU TpaduKoit 1 1X KOMOWHAITHSIMH.

YHuBepcaabHble KOMMYHUKATUBHBIC ICUCTBUS

Obwenue:

B X0JIe¢ 00CYXXJIEHUsI y4eOHOTO MaTepuaia, pe3yJbTaToB Ja0OpaTOPHBIX pabOT U MPOEKTOB 3aJaBaTh BOMPOCHI MO
CYIIECTBY OOCYXTaeMOW TEeMbl M BBICKA3bIBaTh HWJICH, HAIICIICHHBIC Ha PEIICHHWE 33Ja4ydl W TOJICp’KaHUC
Oaro>keyIaTeIbHOCTH OOIIEHUS;

COTIOCTAaBIISATh CBOM CYXKICHUS C CYXICHUSMHU APYTHX YUYaCTHUKOB JHUANIOTa, OOHAPYKUBATh PA3JIMUUE U CXOJCTBO
MTO3UIINIA; BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MMCBMEHHBIX TEKCTaX; MyOJWYHO MPEACTABISTH PE3YIbTaThI
BBITIOJTHEHHOTO (DU3UYECKOTO OMBITA (IKCIIEPUMEHTA, UCCIICIOBAHUS, TIPOCKTA).

Coemecmnasn oeamenvHocCmb (COMPYOHUUECMB0):

MOHUMAaTh W HWCIIOJIb30BaTh MPEUMYINECTBA KOMAHIHOM M WHAMBUIYAIBHOW PAaOOTHI MPH PEIICHUH KOHKPETHOU
¢busrueckoii mpoOIeMBI;

PUHUMATH eI COBMECTHOW JIEITEIbHOCTH, OPTaHW30BBIBATh ACHCTBUS MO €€ JOCTIKEHUIO: PacpeIesaTh POJIH,
00Cy>XKIaTh MPOIECCHl U PE3yIbTaThl COBMECTHOM pabOThI; 0000IIaTh MHEHUSI HECKOJBKUX JIFO/ICH;



BBITIOJHATH CBOIO YacThb pabOThI, JOCTUTAs] KaYECTBEHHOI'O pe3yibTaTa IO CBOEMY HAIPABJICHUIO U KOOPAUHUPYS
CBOU JECUCTBUA C APYTUMHU YJI€HAMHU KOMaH/bI;

OLICHMBATh KayeCTBO CBOEr0 BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUSAM, CAMOCTOSTEIBHO C(HOPMYINPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJICUCTBUS.

YHuBepcanabHbIE PETYJISITUBHBIC ICUCTBUS

Camoopzanuzayua:

BBISIBIISITH MTPOOJIEMBI B )KU3HEHHBIX U YUYEOHBIX CUTYAIMSIX, TPEOYIOMIUX JJI PEHICHHs (PU3NUECKUX 3HAHUM;
OPUEHTUPOBATLCA B PA3IMYHBIX MOJX0JIaX MPUHSITHS PEIICHUN (MHIWBUAYyaJbHOE, MPUHITUE PEUICHUS B TPYMIIE,
NPUHATHE PELICHUHN TPYMIOi);

CaMOCTOSITEJIbHO COCTaBJISATh AJNTOPUTM pelieHus (PU3NYecKoW 3a7aud WIM TUTaHa MCCIEOBaHUA C Y4E€TOM
HMMEIOILIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTHUPOBATh IpejiaracMble BapUaHThI PEIICHUMN;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIIICHHUE.

Camoxonmpons (peghrexcus):

JaBaTh aJICKBaTHYIO OLEHKY CUTYallM U MpeIJiaraTh IJaH €€ N3MEHEHUS;

OOBSICHSTh MPUYUHBI JOCTHKEHUS (HEIOCTHUIXKEHHUSI) pe3yJIbTaTOB ACATEIbHOCTH, JaBaTh OLICHKY MPUOOPETEHHOMY
OTIBITY;

BHOCUTBH KOPPEKTUBBI B JICSITEIBHOCTD (B TOM YHCIIE B XOJ] BBHITIOJIHEHUS (DU3UUECKOTO UCCIEAOBAHUS MU MTPOCKTA)
Ha OCHOBE HOBBIX OOCTOSITEJILCTB, U3MEHUBIIMXCSI CUTYaIlui, YCTAHOBJIECHHBIX OITMOOK, BOSHUKIIUX TPYIHOCTEIH;
OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEIN U YCIOBHUSAM.

IMOouuOHaANbHLIL UHMEIIEKM:

CTaBUTH ceOs Ha MECTO JAPYTOro YeJOoBEKa B XOJIe CIOpa WIM NUCKYCCHU HAa HAYYHYIO TEMY, TOHMMAaTh MOTHBBI,
HaMEpPEHHUS U JIOTUKY JIPYTOro.



Ilpunamue ceos u opyzux:

NpU3HABATh CBOE MPABO Ha OIMIMOKY MPHU pelieHUH (PU3NYECKUX 3a]a4 WK B YTBEPKACHUSAX HA HAYYHBIE TEMBI U
TaKoe e MPaBo JPYroro.

HNPEAMETHBIE PE3YJIBTATHI

[IpenmeTHbIe pe3yapTaThl Ha 6a30BOM YPOBHE JOJIKHBI OTPaXXaTh C(HOPMHUPOBAHHOCTH Y OOYUaAIOIIUXCSI YMEHUI:
UCIIOJIb30BaTh TMOHSTHS: CUCTEMa OTCUYETa, MaTepualibHas TOYKA, TPACKTOPHS, OTHOCUTEIBHOCTh MEXaHUUYECKOIO
nBrKeHus, neopmanusa (ymnpyras, IUlacTHYEcKas), TPEeHHE, HEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh H
MEperpy3ku; LEHTP TSKECTH; aOCOMIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPAOrO Tea, PAaBHOBECHUE;
MEXaHUYeCcKre KoiaeOaHusi U BOJIHBI, 3BYK, HH(PA3BYK U YIbTPA3BYK; 3JIEKTPOMArHUTHBIE BOJIHBI, IIKAJA 3JIEKTPO-
MarHUTHBIX BOJIH, CBET, OJM30PYKOCTh M NalIbHO30PKOCTh, CIIEKTPbl MCIIYCKaHUS M MOTJIOIIECHHUS; albda, 0era u
ramMmMma-u3JIy4eHHUs], U30TOIb, JIEpHAs YHEPIeTUKA,

pa3nuyaTh SABJIEHUS (paBHOMEPHOE M HEPAaBHOMEPHOE NPSIMOJMHEHHOE JIBUKEHUE, PaBHOYCKOPEHHOE
MPSAMOJIMHEMHOE JBUKEHUE, CBOOOIHOE MaJCHHUE Tell, PABHOMEPHOE JABUKEHHUE MO OKPYXHOCTH, B3aUMOJICHCTBHE
TeJ, pEaKTUBHOE JBWIKECHHE, KoJieOaTelbHOE ABMXKEHUE (3aTyXalolllhe W BBIHYXKJICHHBIC KoJieOaHUs), PE30HAHC,
BOJIHOBOE€ JIBJKEHUE, OTPAKEHUE 3BYKA, MPSIMOJIMHEMHOE PacHpOCTpaHEHUE, OTPAKEHUE M NPEIOMIICHHE CBETA,
MOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, Pa3sIoKEHHE OENOoro CBETa B CIEKTP M CIOKEHUE CHEKTPAIbHBIX LBETOB,
JUCIIEpCUsl CBETA, ECTECTBEHHAsl pPaJUOAKTHUBHOCTb, BO3HUKHOBEHHE JIMHEMUYaTOro CHEKTpa H3Iy4YeHUs) IO
OTHCaHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUECKOE SIBJICHUE;
pacrno3HaBaTh MPOSBIECHUE H3YUYEHHBIX (U3UYECKUX SBJICHUN B OKpYyXaroliem mupe (B TOM uucie pu3nueckue
ABJICHHS B PUPOJIE: PUIIMBBI U OTJIMBBI, ABMKEHUE MIaHeT COJTHEYHOW CUCTEMBI, PEAKTUBHOE ABUKEHUE JKUBBIX
OpraHU3MOB, BOCIPHUATHE 3BYKOB KUBOTHBIMH, 3€MJIETPSACEHHE, CEHCMUYECKHUE BOJHBI, I[yHAMH, 3X0, LIBETA Te,
ONTUYECKHUE SIBJIICHUA B MPUPOJE, OMOJIOTMYECKOe ACHCTBUE BHAUMOIO, YIbTPA(QHUOJETOBOTO U PEHTTEHOBCKOIO
U3ITyYEHUH; €CTeCTBEHHBIH paJlOaKTUBHBIN (DOH, KOCMUYECKHUE JTYUH, PaJUOAKTUBHOE U3ITyYEHHE MPUPOTHBIX MHU-



HEpaJIOB; JIEWCTBHE PAJUOAKTUBHBIX HM3JIyYEHUH HA OpPraHU3M 4YEJIOBEKa), IPH 3TOM NEPEBOJUTH MPAKTHYECKYIO
3aa4y B y4eOHYIO, BBIIETSATh CYIIIECTBEHHBIE CBOWCTBA/TIPU3HAKU (DU3UUECKUX SBJICHHUIA,

ONUCHIBATh U3YUYEHHBIC CBOWCTBA TN U (PU3NYECKUE SBIICHUS, MCHOJIb3Ys (PU3NUECKHE BEIUYMHBI (CpPEelHSAd U
MI'HOBEHHAsi CKOPOCTh TeJla IIPU HEPABHOMEPHOM JIBUJKEHHUH, YCKOPEHHE, IEPEMELIECHUE, ITyTh, YIVIOBAsI CKOPOCTH,
CWJIa TPEHUsI, CUJIa YIPYTOCTH, CUJIa TSKECTH, YCKOPEHHE CBOOOIHOTO Ma/IeHuUs, BEC Tela, UMITYJIbC TeJla, UMITYJIbC
CWJIbI, MEXaHUYECKasd padoTa U MOIIHOCTb, MOTEHIIMAIbHASL SHEPTUS TeJa, NOJHIATOrO HaJl MOBEPXHOCTHIO 3€MIIH,
MOTEHIMANbHAS HEPrUsl CKATOW MPYKUHbI, KWHETUYECKAasl SHEPTUs, MOJIHAs MEXaHU4ecKas dHEprus, Mepuoj H
yacToTa KoJieOaHUM, JUIMHA BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, MTOKA3aTeNlb MPEIOMIICHHUS
Cpelpl); IPU OMHCAHWM NPABWIBHO TPAKTOBaTh (PU3UUYECKHUI CMBICI HCHOJB3YEMBIX BEIMYMH, O0O03HAUYECHUS WU
€IMHULIBI (PU3NYECKUX BEJIUYMH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIINE JaHHYIO (PU3UUECKYIO BEIMUYHMHY C JAPYTUMHU
BEJIMUMHAMU, CTPOUTH TpaUKH N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBJICHUS U MPOLIECCHI, UCIOJB3YS 3aKOH COXPAaHEHUs SHEPTUH, 3aKOH
BCEMHUPHOT'O TATOTEHMSI, MPUHLIUI CYNEPHNO3ULMU CUJI, MPUHLMI OTHOCUTeNbHOCTU ['anuies, 3akoHsl HeroToHa,
3aKOH COXPAHEHUS HMITYJIbCA, 3aKOHBI OTPAXEHUS M TNPEJIIOMJIEHHS CBETA, 3aKOHBI COXPAHEHUsS 3apsJOBOTO U
MacCOBOI'0 YHUCEJI MPU AJEPHBIX PEaKLUAX; IPU ITOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3alIUCBIBATh €roO
MaTEMaTUYECKOE BbIPAKEHUE;

OOBSCHATh (PU3MYECKHE IMPOLECChl M CBOWCTBA TE€lI, B TOM YHCIE€ U B KOHTEKCT€ CHUTyallUd TPaKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH MPUYUHHO-CICICTBEHHBIC CBS3H, CTPOUTh OOBSICHEHHE U3 2—3
JIOTUYECKUX LIArOB C OMOPOM Ha 2—3 U3yYEHHBIX CBOMCTBA (PU3NYECKUX SIBJIICHUN, (PU3NYECKUX 3aKOHOB MJIU 3aKO-
HOMEPHOCTEN;

pemarh pacu€THbIC 3a/7aud (OMMparoIuecs Ha cucTeMy u3 2— 3 ypaBHEHHIA), UCTOJIb3Yys 3aKOHBI U (HOpPMYIIHI,
CBsI3bIBaOIIME (DU3UYECKUE BEJIMYMHBI: Ha OCHOBE aHalIM3a YCJIOBUS 3a/addl 3allMChIBaTh KpPaTKOE YCJIOBHE,
BBISIBJISITh HEJOCTAIONINE WJIM M30BITOUHBIE JaHHbIE, BEIOUPATH 3aKOHBI U (DOPMYJIIbI, HEOOXOAUMBIE JIJISl PEIICHUS,
IPOBOJUTH PACUETHI U OLIEHUBATH PEATUCTUYHOCTD MOJIYYEHHOTO 3HAUeHUS (PU3HUECKON BEJIMYUHBI;



pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh MPHU MOMOIIM (PU3MYECKUX METOIOB; UCIOJBb3Yysl OMHCAHHE
UCCJICIOBAHUSI, BBIICNATH MPOBEPSEMOE IMPEANOJIOKEHUE, OIEHUBATh NPABWIBHOCTh TMOPSAKA MPOBEICHUS
UCCJIeIOBAHUS, JIeTaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOACHUHN U OIBITOB;

IPOBOJUTH OMBITHI MO HAOTIONEHUIO (DU3MYECKUX SIBJICHUN WIM (U3NYECKUX CBOMCTB TeN (M3yuy€HHUE BTOPOIO
3akoHa HpIOTOHA, 3aKOHA COXpAaHEHHs] DSHEPrUU; 3aBUCUMOCTb IHepHofa KoJeOaHWid MPYKUHHOIO
MagTHHKa OT MacChl TIpy3a M KECTKOCTH MNPYKUHBI M HE3aBUCHUMOCTb OT aMIUIMTYJbl MalbIX KOJIEOaHWUI;
MPSAMOJIMHEMHOE pacrpocTpaHEHUE CBETa, pasliokKeHUe OeIoro cmera
B CIEKTP; H3Y4YCHHE CBONCTB M300pak€HHs B IUIOCKOM 3€pKajle UM CBOMCTB M300pakeHUs IpeaMera B
coOuparoliell JMH3€e; HaOMI0JACHUE CIUIOMIHBIX W JIMHEHYaThIX CIEKTPOB H3JIYUYEHHUS): CaMOCTOSITENIbHO COOMpATh
YCTAaHOBKY M3 M30BITOYHOrO HabOpa 00OpYy/IOBaHMS; OMUCHIBATH XOJ| OIbITA U €r0 PEe3yNbTaThl, (OPMYITHUPOBATH
BBIBOJIBL

MPOBOJIUTh MPU HEOOXOJMMOCTH CEpPUI0 NPSIMBIX HM3MEPEHUH, ONpeNesss CpeaHee 3HAYeHHEe HW3MepsIeMOoun
BEJIMYUHBI (pokycHoe  paccrossHue — coOuparouieil  JMH3bI); 00OCHOBBIBaTh  BBIOOpP cnocoba
U3MEPEHUS/M3MEPUTEITHHOTO MPUO0opa;

OPOBOJUTh HCCIEAOBAaHHWE 3aBUCUMOCTEH (U3MUECKMX BEJIUYMH C HCIOJB30BAaHUEM IMPSMBIX H3MEpPEHUHN
(3aBUCUMOCTD ITyTH OT BPEMEHU NPU PABHOYCKOPEHHOM JBMKEHHH 0€3 HayaJbHON CKOPOCTH; MEepHoJia KojieOaHui
MaTeMaTUYeCKOro MasTHHKA OT JJIMHBI HHUTH; 3aBUCHMOCTH YIJIa OTPaKEHHsI CBETa OT yria MaJeHUs U YyIJa
MpeNoMJIEHUsT OT yria TNaJeHus): IUIAaHUPOBaTh UCCIEIOBAHUE, CAMOCTOSTENBHO COOMpPATh YCTaHOBKY,
(buKcHpoBaTh PE3yJabTAThl MOJYYEHHON 3aBUCUMOCTH (PU3MUYECKHX BEJIMYMH B BUJIEC TaOmuIl U rpaduKoB, JelaTh
BBIBO/IbI 110 PE3YJIbTAaTaM UCCIIEA0BAHNUS;

MPOBOANTH KOCBEHHbIE M3MEpPEHUs (U3MUECKUX BEIMYUH (CpeAHssi CKOPOCTb M YCKOpEHUE Tela Ipu
PaBHOYCKOPEHHOM JBUKEHUH, YCKOpEHHE CBOOOJIHOTO najeHus, KECTKOCTh PY>KUHBI,
KOO(PPUIIMEHT TpeHUsT CKOJBXKEHHUS, MexXaHudeckas paboTa WU MOIIHOCTh, YacTOTa M TMEPUOJ KOJIeOaHUI
MaTEMaTUYECKOTO MU TMPY>KMHHOTO MAasSTHUKOB, ONTHUYECKasl CWiIa COOMparoled JUH3bI, PaJuOaKTHUBHBIM (OH):



IJIAaHUPOBATh HM3MEPEHUS; COOMpPATh SKCIEPHUMEHTAIBHYIO YCTAHOBKY U BBIIOJHATH HW3MEPEHUs, CIEIys
MPEMIOKEHHOW WHCTPYKUMH; BBIYHMCISTh 3HAYEHUE BEIMYMHBI M AHAIM3UPOBATh IOJYYEHHBIE PE3YyJbTaThl C
YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPECHU;

coOJII0/1aTh MpaBuila TEXHUKHU 0€30MMacHOCTH IIPU paboTe ¢ JabopaTOPHBIM 000PYAOBAHUEM;

paznuyaTh OCHOBHBIE MPU3HAKKM M3YYEHHBIX (PU3NYECKUX MoOJeJNiel: MarepuaibHas TO4Yka, aOCOJIOTHO TBEPIOE
TE€JI0, TOYEUHBIII UICTOYHUK CBETA, JIy4, TOHKAas JMH3A, IUIaHETapHAas MOJEIb aTOMa, HYKJIIOHHAs: MOJENIb aTOMHOTO
Aanpa,

XapaKTepU30BaTh NPUHIIMIBI JACHCTBUS U3YYEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPONCTB C OMOPOHM Ha MX
onucaHus (B TOM 4YHUCIE: CIHUIOMETP, AATYUKUA IOJOKEHUS, PACCTOSIHUS U YCKOPEHUs, PaKeTa, JXOJIOT, OYKH,
nepuckon, (oroanmnapar, ONTUYECKUE CBETOBObI, CIIEKTPOCKOII, T03UMETP, Kamepa BuibcoHa), HCTI0Ib3ys 3HAHUS
0 CBOWCTBaxX (PU3NYECKUX SIBJICHUN U HEOOXOIUMBIE (PU3UUYECKUE 3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbI U CXEMATUYHbIE PUCYHKH M3YYEHHBIX TEXHHUYECKUX YCTPOMCTB, U3MEPUTEIbHBIX MPUOOPOB U
TEXHOJIOTMYECKUX TPOIECCOB MPH PEUICHUH Y4€OHO-NPAKTUYECKUX 3a/1ay; ONTUYECKUE CXEMBbI JJIsi TOCTPOEHUS
U300paKEHUI B IJIOCKOM 3€pKajie M COOMpAroIIeH JIMH3E;

PUBOJUTH MTPUMEPHI/HAXOAUTHh UH(POPMAIHIO O MPUMEpaX MPAKTHUYECKOTO MCIOIb30BaHMS (PU3NYECKUX 3HAHUN B
MOBCEIHEBHOM  KW3HM  Juisi  oOecriedeHuss ~ O€30MacHOCTH  MpU  OOpalieHuu ¢ [pubopamu
U TEXHUYECKUMH YCTPOMCTBAMHU, COXpPAHEHHUS 3J0POBbSI U COOJIIOACHUS HOPM SKOJOTMYECKOIO MOBEICHHUS B
OKPYKAIOIIEH CPELE;

OCYIIECTBIATh MOUCK MH(pOpMaLuU (PU3NYECKOro coaepkaHus B ceTH MHTepHeT, caMOoCTOsTENbHO (HOpMYIHpYs
MOMCKOBBIN 3alpoc, HAXOAUTh NYTH ONpPEIENEeHUsT JOCTOBEPHOCTH IMOJYYEHHOM HWH(OpMalNuMM Ha OCHOBE
UMEIOITUXCS 3HAHUH U JOTOJHUTEIbHBIX UCTOYHUKOB;

UCII0JI30BAaTh MPH BBINIOJHEHUU Y4€OHBIX 33JJaHUN HAy4YHO-TIOMYJSPHYIO JUTEPATypy (PU3NUYECKOTrOo COoAepKaHus,
CIIpaBOYHBIE MaTepHasbl, pecypchl cetu VHTepHeT, BlaaeTh MNpPUEMAMU KOHCIEKTUPOBAHUS TEKCTAa,
npeobpa3oBaHus HH(GOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;



— CO34aBaTb coOCTBEHHBIC MMCHMEHHEIC B YCTHBIC COO6IHCHI/I$I Ha OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIBKMX MCTOYHHKOB
(1)I/IBI/I‘IGCKOI‘O COACPIKaAHUA, HY6JIHIIHO MNpCaACTAaBIATL PC3YJIbTAThI HpOGKTHOﬁ NI I/ICCHG,HOBaTGJIBCKOﬁ
ACATCIBHOCTH, IIPHU 3TOM I'PAMOTHO HCIIOJIb30BATH I/ISY‘{CHHLIﬁ MOHSATUWHBIN alIiapar u3ydacMoro pasaciia (1)I/ISI/IKI/I
U  COIIPOBOXIOATb  BBICTYIIJICHHC HpGBCHTaHHeI\/’I C y‘-IéTOM 0COOCHHOCTEH ayauTopun  CBCPCTHHKOB.



TEMATHUHYECKOE IINTAHUPOBAHUE 7 kaacc

Koaun4yecTBO 4acoB

HauMeHoBaHuMe pa3aesioB

Ne BCEro | KOHTPOJIbHbIE | IPAKTHYECKHUE [J12a00paTOpPHbIE | DJIEKTPOHHbIE (undposbie)
U TeM MPOrpamMMbl

n/n padoThI padoThI padoThI oOpa3oBaresibHbIE PeCypPChI

Paznea 1. ®dusuka u e€é poib B

NO3HAHMHU OKPY/KAKIIEro MUpPa

1.1.| dusuka — Hayka 0|2 https://www.yaklass.ru/p/fizika/7-
PUPOJIE klass/nachalnye-svedeniia-

11860/vvedenie-makro-i-mikromir-
chisla-so-stepeniu-10-13516

1.2. | ®u3nyeckue BeITUYNHBI 2 2 https://www.yaklass.ru/p/fizika/7-
klass/nachalnye-svedeniia-
11860/fizicheskie-velichiny-
mezhdunarodnaia-sistema-edinitc-

11863
1.3 | EcrecTBeHHO- HAYYIHBIN | 2 https://www.yaklass.ru/p/fizika/7-
METO/T TIO3HAHHSI klass/nachalnye-svedeniia-

11860/nabliudeniia-opyty-izmereniia-
gipoteza-eksperiment-13542

Wroro no pazneny 6 2

Pazgen 2. IlepBoHauyajbHBbIE
CBe/IeHUS 0 CTPOEHUM BellecTBA

2.1. | CtpocHue BeliecTBa 1 1 https://www.yaklass.ru/p/fizika/7-
klass/pervonachalnye-svedeniia-o-



about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank

stroenii-veshchestva-11123/stroenie-
veshchestva-molekuly-i-atomy-11332

2.2.

JIBH>KEHUE

51

B33HMO,ZI€I?ICTBI/I€ qaCTHuIl

BCIICCTBA

https://www.yaklass.ru/p/fizika/7-
klass/pervonachalnye-svedeniia-o-
stroenii-veshchestva-
11123/brounovskoe-dvizhenie-diffuziia-
11333

https://www.yaklass.ru/p/fizika/7-
klass/pervonachalnye-svedeniia-o-
stroenii-veshchestva-
11123/pritiazhenie-i-ottalkivanie-
molekul-smachivanie-i-kapilliarnost-
11334

2.3.

ArperaTHele COCTOSIHUA

BCIICCTBA

https://www.yaklass.ru/p/fizika/7-
klass/pervonachalnye-svedeniia-o-
stroenii-veshchestva-11123/izmenenie-
svoistv-veshchestv-agregatnye-
sostoianiia-veshchestva-11335

Htoro no pasugeny

Pa3znen 3.
B3aUMOJIeICTBHE TeJl

J{BuKeHne u

3.1.

MexaHnndyeckoe ABMKECHIE

https://www.yaklass.ru/p/fizika/7-
klass/dvizhenie-i-vzaimodeistvie-tel-
11864/mekhanicheskoe-dvizhenie-



about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank

traektoriia-i-put-11865

https://www.yaklass.ru/p/fizika/7-
klass/dvizhenie-i-vzaimodeistvie-tel-
11864/skorost-neravnomernoe-
dvizhenie-sredniaia-skorost-11866

3.2.

Nuepuus, macca, IOTHOCTh

https://www.yaklass.ru/p/fizika/7-
klass/dvizhenie-i-vzaimodeistvie-tel-
11864/chto-takoe-inertciia-11867

https://www.yaklass.ru/p/fizika/7-
klass/dvizhenie-i-vzaimodeistvie-tel-
11864/vzaimodeistvie-tel-massa-tela-
izmerenie-massy-tela-na-vesakh-11868

https://www.yaklass.ru/p/fizika/7-
klass/dvizhenie-i-vzaimodeistvie-tel-
11864/plotnost-veshchestva-sviaz-
massy-obema-tela-s-ego-plotnostiu-
11869

3.3.

Cumna. Buaer cun

14

https://www.yaklass.ru/p/fizika/7-
klass/dvizhenie-i-vzaimodeistvie-tel-
11864/chto-takoe-sila-sila-gravitatcii-
sila-tiazhesti-11870

https://www.yaklass.ru/p/fizika/7-
klass/dvizhenie-i-vzaimodeistvie-tel-
11864/deformatcii-tel-sila-uprugosti-



about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank

zakon-guka-13746

https://www.yaklass.ru/p/fizika/7-
klass/dvizhenie-i-vzaimodeistvie-tel-
11864/vzaimodeistvie-tel-sila-treniia-
11874

Hroro no pazneny

21

Paznen 4. J/laBieHue TBEPABIX
TeJl, JKHJIKOCTEl U ra3oB

4.1.

JlaBiieHue. [lepemaua
JaBJICHUSA TBEPABIMU
TeJIaMH, JKMJIKOCTSIMH U
razamMu

https://www.yaklass.ru/p/fizika/7-
klass/davlenie-tverdykh-tel-zhidkostei-
I-gazov-11881/chto-takoe-davlenie-i-
sila-davleniia-11882

https://www.yaklass.ru/p/fizika/7-
klass/davlenie-tverdykh-tel-zhidkostei-
I-gazov-11881/davlenie-tverdykh-tel-
11883

4.2.

JlaBieHHe KUIKOCTH

https://www.yaklass.ru/p/fizika/7-
klass/davlenie-tverdykh-tel-zhidkostei-
I-gazov-11881/davlenie-v-zhidkosti-
zakon-paskalia-11886

https://www.yaklass.ru/p/fizika/7-
klass/davlenie-tverdykh-tel-zhidkostei-
I-gazov-11881/gidrostaticheskoe-
davlenie-davlenie-na-dne-morei-i-



about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank

okeanov-11887

4.3. | AtmocepHoe naBiIcHHE 6 https://www.yaklass.ru/p/fizika/7-
klass/davlenie-tverdykh-tel-zhidkostei-
I-gazov-11881/atmosfernoe-davlenie-i-
ego-izmerenie-opyt-torrichelli-11885
4.4. | leiicTBHe XKUIKOCTH M rasa |’ https://www.yaklass.ru/p/fizika/7-

Ha HOpr}i(éHHOG B HUX TCJIO

klass/davlenie-tverdykh-tel-zhidkostei-
I-gazov-11881/zakon-arkhimeda-ves-
tela-v-zhidkosti-11889

https://www.yaklass.ru/p/fizika/7-
klass/davlenie-tverdykh-tel-zhidkostei-
I-gazov-11881/deistvie-zhidkosti-i-
gaza-na-pogruzhennoe-v-nikh-telo-
plavanie-tel-11890

Wroro no pazneny 21

Paznen 5. PaGora u MOIIHOCTD.

JHeprus

5.1. | PaboTa 1 MOIIIHOCTh 3 https://www.yaklass.ru/p/fizika/7-

klass/rabota-i-moshchnost-energiia-
11875/rabota-kak-fizicheskaia-
velichina-11876

https://www.yaklass.ru/p/fizika/7-
klass/rabota-i-moshchnost-energiia-
11875/moshchnost-kak-kharakteristika-



about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank

raboty-11877

5.2. | IIpocThie MEXaHU3MBI 5 2 https://www.yaklass.ru/p/fizika/7-
klass/rabota-i-moshchnost-energiia-
11875/prostye-mekhanizmy-rychag-
naklonnaia-ploskost-11878
https://www.yaklass.ru/p/fizika/7-
klass/rabota-i-moshchnost-energiia-
11875/podvizhnye-i-nepodvizhnye-
bloki-11879

5.3. | Mexanu4veckas SHepTUs 4 https://www.yaklass.ru/p/fizika/7-
klass/rabota-i-moshchnost-energiia-
11875/energiia-kak-fizicheskaia-
velichina-vidy-energii-12347

Hroro no pazneny: 12 1 2

Pe3epBHOE Bpems 3 1 (UKP)

OBILEE KOJIMYECTBO |68 7 9

YACOB IIO ITPOTPAMME

TEMATHUYECKOE IINTAHUPOBAHHUE 8 KJIACC

HaumeHnoBanue pasaesion
TeM MPOrpamMMbl

n/n

Hu

KoauuyecTBO 4aCOB

BCEI'o | KOHTPOJIbHBIEC

padoThI

NMPaKTUHYeCKHUE
padoThI

J1a0opaTopHble | JIEKTPOHHbIE

o0pa3oBaTesIbHbIE PecypcChl

(undposbie)



about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank

Paznen 1. TensioBbIe ABJIEHUSA

1.1.

Crtpoenue U CBOMCTBA
BelllecTBa

https://www.yaklass.ru/p/fizika/7-
klass/pervonachalnye-svedeniia-o-
stroenii-veshchestva-11123/stroenie-
veshchestva-molekuly-i-atomy-
11332

https://www.yaklass.ru/p/fizika/8-
klass/teplovye-iavleniia-chast-1-
12324/temperatura-12325

1.2.

TenioBblie MPOLECCHI

21

https://www.yaklass.ru/p/fizika/8-
klass/teplovye-iavleniia-chast-1-
12324/vidy-teploperedachi-12326

https://www.yaklass.ru/p/fizika/8-
klass/teplovye-iavleniia-chast-1-
12324/kolichestvo-teploty-kak-
fizicheskaia-velichina-160156

https://www.yaklass.ru/p/fizika/8-
klass/teplovye-iavleniia-chast-2-
141552/plavienie-i-otverdevanie-tel-
temperatura-plavleniia-163759

https://www.yaklass.ru/p/fizika/8-
klass/teplovye-iavleniia-chast-2-
141552/paroobrazovanie-i-



about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank

kondensatciia-173885

https://www.yaklass.ru/p/fizika/8-
klass/teplovye-iavleniia-chast-2-
141552/zakon-sokhraneniia-energii-
v-teplovykh-protcessakh-163810

Htoro o pazneny 28

Pazmen 2. Duexkrpuyeckue u

MAarHMTHBbIE SIBJICHUSI

2.1. | DnekTpuyeckre 3apsibl. | 7 https://www.yaklass.ru/p/fizika/8-
3apsoKeHHbBIC Tena u ux klass/elektricheskie-iavleniia-
B3aUMOJICHICTBHE 12351/elektrizatciia-tel-dva-roda-

elektricheskikh-zariadov-12352

https://www.yaklass.ru/p/fizika/8-
klass/elektricheskie-iavleniia-
12351/vzaimodeistvie-
zariazhennykh-tel-elektricheskoe-
pole-12355

https://www.yaklass.ru/p/fizika/8-
klass/elektricheskie-iavleniia-
12351/zakon-sokhraneniia-
elektricheskogo-zariada-13979

https://www.yaklass.ru/p/fizika/8-
klass/elektricheskie-iavleniia-
12351/diskretnost-elektricheskogo-



about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank

zariada-elektron-stroenie-atomov-
12354

2.2.

[TocTOSAHHBIA ~ BJIEKTPUYECKHUI
TOK

20

https://www.yaklass.ru/p/fizika/8-
klass/elektricheskie-iavleniia-
12351/elektricheskii-tok-
elektricheskaia-tcep-galvanicheskie-
elementy-12359

https://www.yaklass.ru/p/fizika/8-
klass/elektricheskie-iavleniia-
12351/sila-toka-kak-fizicheskaia-
velichina-ampermetr-14605

https://www.yaklass.ru/p/fizika/8-
klass/elektricheskie-iavleniia-
12351/elektricheskoe-napriazhenie-
kak-fizicheskaia-velichina-voltmetr-
12361

https://www.yaklass.ru/p/fizika/8-
klass/elektricheskie-iavleniia-
12351/elektricheskoe-soprotivlenie-
kak-fizicheskaia-velichina-zakon-
oma-12363

https://www.yaklass.ru/p/fizika/8-
klass/elektricheskie-iavleniia-
12351/posledovatelnoe-i-



about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank

parallelnoe-soedineniia-
provodnikov-pravila-12364

https://www.yaklass.ru/p/fizika/8-
klass/elektricheskie-iavleniia-
12351/poniatiia-raboty-i-
moshchnosti-elektricheskogo-toka-
12367

https://www.yaklass.ru/p/fizika/8-
klass/elektricheskie-iavleniia-
12351/kolichestvo-teploty-
vydeliaemoe-provodnikom-s-tokom-
12328

2.3.

MarHuTHbIE SIBJICHUS

https://www.yaklass.ru/p/fizika/8-
klass/magnitnye-iavleniia-
18851/magnitnoe-pole-napravlenie-
magnitnykh-linii-174787

https://www.yaklass.ru/p/fizika/8-
klass/magnitnye-iavleniia-
18851/kak-obnaruzhit-magnitnoe-
pole-pravilo-levoi-ruki-1473843

https://www.yaklass.ru/p/fizika/8-
klass/magnitnye-iavleniia-
18851/chto-takoe-induktciia-
magnitnogo-polia-i-magnitnyi-



about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank

potok-656101

https://www.yaklass.ru/p/fizika/8-
klass/magnitnye-iavleniia-
18851/postoiannye-magnity-
magnitnoe-pole-zemli-293777

2.4.

DJIEKTpOMarHuTHasE WHIYKIHS

https://www.yaklass.ru/p/fizika/8-
klass/magnitnye-iavleniia-
18851/chto-takoe-elektromagnitnaia-
induktciia-532779

https://www.yaklass.ru/p/fizika/8-
klass/magnitnye-iavleniia-
18851/napravlenie-induktcionnogo-
toka-pravilo-lentca-iavlenie-
samoinduktcii-535088

https://www.yaklass.ru/p/fizika/8-
klass/magnitnye-iavleniia-
18851/peremennyi-tok-generator-
peremennogo-toka-719341

https://www.yaklass.ru/p/fizika/8-
klass/magnitnye-iavleniia-
18851/transformator-peredacha-
elektricheskoi-energii-na-rasstoianie-
533728
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Hroro no pazneny 37 3 6
PesepBHOE Bpems 3 1 (UKP)

OBIIEE KOJIMYECTBO YACOB 68 6 9
[10 [TIPOI'PAMME

TEMATHUYECKOE IINTAHUPOBAHHUE 9 KJIACC

HaumeHoBaHue pas3aesioB

KoandyecTBO 4acoB

Ne BCEro | KOHTPOJIbHbIE | IPAKTHYECKHUE | 1a00paTOPHbIE | DJIEKTPOHHbIE (uu¢posbie)
U TeM MPOrpamMMbl

n/n padoThI padoThI padoThI o0pa3oBaTeJIbHbIE pecypchl

Paznen 1. MexaHHUYeCKHE

ABJIEHUSA

1.1. | Mexaauueckoe asmkenwe |10 1 1 https://www.yaklass.ru/p/fizika/9-

M CIIOCOOBI €0 OIMMCAHUA

klass/mekhanicheskie-iavleniia-osnovy-
kinematiki-12594/poniatie-materialnoi-
tochki-sistemy-otscheta-322880

https://www.yaklass.ru/p/fizika/9-
klass/mekhanicheskie-iavleniia-osnovy-
kinematiki-12594/peremeshchenie-
skorost-priamolineinogo-ravnomernogo-
dvizheniia-12597

https://www.yaklass.ru/p/fizika/9-
klass/mekhanicheskie-iavleniia-osnovy-
kinematiki-12594/priamolineinoe-



about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank

ravnouskorennoe-dvizhenie-
mgnovennaia-skorost-uskorenie-12595

https://www.yaklass.ru/p/fizika/9-
klass/mekhanicheskie-iavleniia-osnovy-
kinematiki-12594/ravnoperemennoe-
dvizhenie-12596

https://www.yaklass.ru/p/fizika/9-
klass/mekhanicheskie-iavleniia-osnovy-
Kinematiki-12594/grafiki-zavisimosti-
velichin-ot-vremeni-pri-
ravnouskorennom-dvizhenii-330100

1.2.

B3aumoneiictBue Ten

20

https://www.yaklass.ru/p/fizika/9-
klass/mekhanicheskie-iavleniia-osnovy-
dinamiki-18748/pervyi-zakon-niutona-
inertciia-inertcialnye-sistemy-otscheta-
242175

https://www.yaklass.ru/p/fizika/9-
klass/mekhanicheskie-iavleniia-osnovy-
dinamiki-18748/vtoroi-zakon-niutona-
sila-treniia-skolzheniia-18750

https://www.yaklass.ru/p/fizika/9-
klass/mekhanicheskie-iavleniia-osnovy-
dinamiki-18748/vzaimodeistvie-tel-tretii-
zakon-niutona-253023



about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank
about:blank

https://www.yaklass.ru/p/fizika/9-
klass/mekhanicheskie-iavleniia-osnovy-
dinamiki-18748/uskorenie-svobodnogo-
padeniia-izmenenie-vesa-pri-dvizhenii-
18753

https://www.yaklass.ru/p/fizika/9-
klass/mekhanicheskie-iavleniia-osnovy-
dinamiki-18748/zakon-vsemirnogo-
tiagoteniia-gravitatcionnaia-postoiannaia-
103748

1.3

3aKOHBI COXPAHEHUS

10

https://www.yaklass.ru/p/fizika/9-
klass/mekhanicheskie-iavleniia-zakony-
sokhraneniia-v-mekhanike-
90005/poniatie-impulsa-tela-90006

https://www.yaklass.ru/p/fizika/9-
klass/mekhanicheskie-iavleniia-zakony-
sokhraneniia-v-mekhanike-90005/zakon-
sokhraneniia-impulsa-vidy-
vzaimodeistvii-105698

https://www.yaklass.ru/p/fizika/9-
klass/mekhanicheskie-iavleniia-zakony-
sokhraneniia-v-mekhanike-
90005/mekhanicheskaia-rabota-i-
moshchnost-zakon-sokhraneniia-
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about:blank
about:blank
about:blank
about:blank
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mekhanicheskoi-ene -12579

Hroro no paznemny

40

Pasznen
KoJie6GaHHUA U BOJIHBI

2. MexaHn4eckKue

2.1.

MexaHnyecKue KoJaeOaHus

https://www.yaklass.ru/p/fizika/9-
klass/mekhanicheskie-kolebaniia-i-volny-
18755/kolebatelnoe-dvizhenie-amplituda-
chastota-period-kolebanii-127400

https://www.yaklass.ru/p/fizika/9-
klass/mekhanicheskie-kolebaniia-i-volny-
18755/kolebatelnaia-sistema-kolebaniia-
gruza-na-pruzhine-matematicheskii-
maiat_-150745

2.2.

Mexannyeckue
3ByK

BOJIHBI.

https://www.yaklass.ru/p/fizika/9-
klass/mekhanicheskie-kolebaniia-i-volny-
18755/poperechnye-i-prodolnye-volny-
dlina-volny-260612

https://www.yaklass.ru/p/fizika/9-
klass/mekhanicheskie-kolebaniia-i-volny-
18755/zvukovye-volny-skorost-zvuka-
271057

https://www.yaklass.ru/p/fizika/9-
klass/mekhanicheskie-kolebaniia-i-volny-
18755/ot-chego-zavisiat-vysota-tembr-
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gromkost-i-rezonans-zvuka-284891

Hroro no paznemny

15

Pasznen
3. JJIeKTpOMarHuTHoe I1oJie

51

JJICKTPOMArHUTHbLIC

BOJIHbI

3.1.

SHGKTpOMaFHI/ITHOG I10JIC 1
QJICKTPOMAIrHUTHBIC BOJIHBI

https://www.yaklass.ru/p/fizika/9-
klass/elektromagnitnoe-pole-i-
elektromagnitnye-volny-
535026/elektromagnitnoe-pole-skorost-
rasprostraneniia-elektromagnitnykh-voln-
821795

https://www.yaklass.ru/p/fizika/9-
klass/elektromagnitnoe-pole-i-
elektromagnitnye-volny-
535026/kondensator-kolebatelnyi-kontur-
printcipy-radiosviazi-i-televideniia-
534819

https://www.yaklass.ru/p/fizika/9-
klass/elektromagnitnoe-pole-i-
elektromagnitnye-volny-
535026/elektromagnitnaia-teoriia-sveta-
568278

Hroro no paszneny
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Paznen
AABJIEHUA

4. CBeTOBbIE

4.1.|3akoHbl pacIpPOCTPAHECHHUS

CBCTa

https://www.yaklass.ru/p/fizika/9-
klass/svetovye-iavleniia-
131515/istochniki-sveta-priamolineinost-
rasprostraneniia-sveta-131516

https://www.yaklass.ru/p/fizika/9-
klass/svetovye-iavleniia-131515/poniatie-
otrazheniia-sveta-zakon-otrazheniia-
ploskoe-zerkalo-156192

https://www.yaklass.ru/p/fizika/9-
klass/svetovye-iavleniia-131515/poniatie-
prelomleniia-sveta-zakon-prelomleniia-
161123

4.2. | JIunzel
IPUOOPHI

H OIITUYCCKHUC

https://www.yaklass.ru/p/fizika/9-
klass/svetovye-iavleniia-131515/linza-
fokusnoe-rasstoianie-linzy-postroenie-
izobrazhenii-163989

https://www.yaklass.ru/p/fizika/9-
klass/svetovye-iavleniia-
131515/opticheskaia-sila-linzy-glaz-kak-
opticheskaia-sistema-opticheskie-pribory-
174789

4.3. | Paziioxkenue OeJioro ceera

https://www.yaklass.ru/p/fizika/9-
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B CIIEKTP

klass/svetovye-iavleniia-
131515/dispersiia-spektr-tipy-
opticheskikh-spektrov-596973

Wroro no pazaeny 15
Paznen 5. KBaHTOBBIE
ABJIEHUA
5.1. | Ucniyckanue u 4 https://www.yaklass.ru/p/fizika/9-
IIOTJIOIIEHUE cBeTa klass/kvantovye-iavleniia-
aTOMOM 344899/postulaty-bora-pogloshchenie-i-
Ispuskanie-sveta-atomami-lineichatye-
spek -619521
5.2. | Ctpoenue atoMHOTO siipa | 6 https://www.yaklass.ru/p/fizika/9-
klass/kvantovye-iavleniia-
344899/radioaktivnost-kak-svidetelstvo-
slozhnogo-stroeniia-atomov-opyty-
rezerfo -344900
https://www.yaklass.ru/p/fizika/9-
klass/kvantovye-iavleniia-
344899/protonno-neitronnaia-model-
ladra-energiia-sviazi-chastitc-v-iadre-
344902
5.3. | SInepHbie peaknuu 7 https://www.yaklass.ru/p/fizika/9-

klass/kvantovye-iavleniia-344899/alfa-
beta-i-gamma-izlucheniia-radioaktivnye-
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prevrashcheniia-atomnykh-iad -539874
https://www.yaklass.ru/p/fizika/9-
klass/kvantovye-iavleniia-
344899/mekhanizm-deleniia-iader-urana-
protekanie-tcepnoi-reaktcii-576491

Hroro no pazneny: 17 1 1

Paznen 6. IloBTOpuTE/NBLHO-

0000A0IINIT MOTYJIb

6.1. | CucremaTu3amus ul9 1 (UKP) https://www.yaklass.ru/p/fizika#program-
0000IIIeHHE TPEAMETHOTO 9-klass
COJICP)KaHUS U OIbITA JIes-
TEJBHOCTH,
MpUOOPETEHHOTO npu
W3YYCHHH BCETO Kypca
bu3uKu

Hroro no pasneny: 9 1

OBIIEE KOJIMYECTBO [102 |8 11

YACOB IIO ITPOI'PAMME
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