[TPUJIOXKEHUE 12

K OBPABOBATEJIbHOM
[TPOI'PAMME OCHOBHOI'O
OBILIET'O OBPA3BOBAHUS
MBOY SIKOBCKAS OIII

PABOYAA IIPOITPAMMA YUYEBHOTI' O ITIPEIAMETA
OU3UKA (7 - 9 KITACCHI)



COJAEP)KAHUE YYEBHOI'O IIPE/IMETA

Paznen 1. ®u3uka u e€ posib B NO3HAHHM OKPY’KAIOLIEro MHPa

®usnka — Hayka O MpHpoOAe, M3ydaeT (PU3UUESCKHE SIBICHUS: MEXaHHMYECKUE, TEIUIOBBIC, 3JIEKTPUYECKUe, Mar-
HHUTHBIE, CBETOBBIE, 3BYKOBEIE.

Omnueckne BenUUnHBL. M3mepenne pmuuecknx BennmunH. Ouszndeckne mpruOOpsl. [lorpemHocTs H3MepeHHH.
MesxayHapoaHasi CHCTEMAa SIMHULL.

Kak ¢u3mka u nOpyrue ecTecTBEHHBIC HAayKHd H3y4arOT NpHUpOAy. EcTecTBEeHHOHAaydHBIH METOJ TO3HAHHSA:
HaOJroleHNe, TIOCTAHOBKA HAyJHOTO BOIIPOCA, BBIABIDKEHHE THIIOTE3, JKCIIEPHMEHT II0 MPOBEPKE THIIOTE3,
o0BsicHeHNe HabmogaeMoro sBieHns. Onrcanne GU3NIECKUX SBICHUN C IIOMOIIBI0 MOJIEIEH.

JdeMoHncTpanuu

1. MexaHnuyeckue, TeIIOBBIE, DIIEKTPHYECKUE, MArHUTHbIE, CBETOBBIC SIBICHMSI.

2. duznyeckue NpHOOPHI U MPOLEYpa NPSIMBIX U3MEPEHHUI aHAJIOTOBBIM M IU(POBBIM PHOOPOM.

JlabopaTopHbie paGoThl U ONBITHI

1. OnpezencHue EHBI JCICHUS IIKAIbl H3MEPUTEIBHOTO MpHOOpa.

2. I3smepeHue pacCcTOsTHUM.

3. N3mepenne 00bEMa )KAIKOCTH U TBEPAOTO TEa.

4. OnpenencHre pa3MepoOB MaJIbIX TEIL.

5. M3mepenne TemMriepaTypsl Ipy IIOMOIIH KHIKOCTHOTO TEPMOMETPA U NATIYNKA TEMITCPaTypPHI.

6. IIpoBeneHNE MCCIIENOBAHUS TI0 IPOBEPKE TUITOTE3bI: JaTHHOCTD MOJETA MIApPHKA, MMYIIEHHOTO TOPH30HTAIHHO,
TeM OoJbIe, YeM OOJIBIIE BHICOTA ITyCKA.

Pa3nen 2. [lepBonayajbHble CBeJleHHS O CTPOEHHMH BelllecTBa

CTpOGHI/Ie BEIICCTBA: aTOMbl U MOJICKYJIbI, HUX pa3sMEphI. OHIJITI)I, JOKa3bIBAOMUEC IUCKPETHOC CTPOCHUC
BerecTBa. OMBITH, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BEIECTBA.

JBwxenne yactuil BemecTBa. CBs3b CKOPOCTH ABMIKCHMS YACTHI[ C TeMIepaTypoil. BpoyHOBCKoe ABIKEHUE,
muddysus. BzaumoseiicTBre yacTull BEIECTBA: MPUTHKEHUE U OTTAJIKUBaHHE.

ArperaTHble COCTOSIHUSI BEIECTBA: CTPOCHHE Ta30B, JKUAKOCTEH H TBEPABIX (KPUCTAIIMUECKHUX) Tell.
B3anMocBsa3p MEXIy CBOICTBaAMH BEHICCTB B PA3HBIX arperaTHBIX COCTOSHUSX M WX ATOMHOMOJEKYISAPHBIM
ctpoeHreM. OcoOEHHOCTH arperaTHBIX COCTOSHUHM BOIBI. B3aMMOCBSI3b MEXIy CBOWCTBAMH BEIISCTB B Pa3HBIX
arperaTHBIX COCTOSHUSAX W MX aTOMHOMOIICKYISIPHBIM CTpoeHHeM. OCOOCHHOCTH arperaTHBIX COCTOSTHHAN BOJBI.
OCOOCHHOCTH arperaTHBIX COCTOSTHHUMA BOJIBL.

JdeMmoncTpauuu

1. HaGnronenne OpOYHOBCKOTO JIBHXKEHHUSI.

2. Habnronenue quddysuu.

3. HaGmoienue siBieHmiA, OOBSCHSIIONINXCS MPUTSHKEHUEM WIIH OTTATKMBAHUEM YaCTHUIl BEIIECTB.

JlabopaTopHbie paGoThl U ONBITHI

1. Ornenka quaMeTpa aToMa METOIOM PsZIoB (¢ UCToib30BaHueM GoTorpaduii).

2. OnbITH IO HAOIIOIEHUIO TETUIOBOTO PACIIUPEHHUSI Ta30B.

3. OnBITH 10 OOHAPYKEHUIO TEHCTBHS CHII MOJEKYIIIPHOTO TIPUTSHKECHUS.

Paznen 3. JIBu:keHue 1 B3aUMOAeHCTBUU

MexaHndeckoe IBIDKEHHE. PaBHOMepHOe W HepaBHOMepHOe mBHkeHHe. CkopocTs. CpemHsAs CKOpOCTh TpHU
HEpaBHOMEPHOM [BIDKEHUH. PacuéT myTW W BpeMEHHU IBWKEHHs. PaBHOMEpHOe W HEpaBHOMEPHOE IBHKCHUE.
Ckopoctb. CpeiHsisi CKOpOCTh IIPU HEPAaBHOMEPHOM JBIKCHUH. Pacyér myTn v BpeMeHH JBIKEHUSI.

SlBneHue wHepIMU. 3aKOH WHEpIMH. B3amMoaeHCTBHE TeN Kak MPHYMHA M3MEHCHHSI CKOPOCTH JBHKCHHUS TEL.
Macca kak Mepa WHepTHOCTH Tena. [ImoTHocTs BemecTBa. CBS3b MIIOTHOCTH C KOJIMYECTBOM MOJEKYN B €IMHUIIE
00BEMa BemecTna.

Cuita KaKk XapakTepUCTHKA B3aUMOACHUCTBUS Tel. Crita ynpyrocTr u 3akoH ['yka. Vi3MepeHne CHITbl ¢ IOMOIIBIO
IuHAMoMeTpa. SIBlieHue TATOTeHUs W cuia TsokecTH. Cuia Tshkectn Ha Apyrux riaHetax (MC). Bec Tena.
Hesecomocts. CnoxeHne cuil, HallpaBJICHHBIX 10 OJHOW mpsmMol. PaBHoneicTByromas cui. Cua tpenus. Tpenue
CKOJIBXKEHHUS U TpeHue mokod. Tpenue B mpupoae u trexuuke (MC).

JeMoHcTpanun

1. HabmoieHre MeXaHMYEeCKOTO JBHXKEHUS Tela.

2. U3MepeHue cKopoCcTH NPSMOJIUHENHOTO ABHKECHHUS.

3. HaOnroieHue sSIBJICHUST HHEPIIHH.

4. HabmoeHre N3MEHEHNs! CKOPOCTH IIPH B3aUMOEHCTBUH Tell.

5. CpaBHeHHE Macc M0 B3aUMOJICHCTBHUIO TEI.

6. Crio>xeHre CHJI, HAPaBJICHHBIX 110 OJJHOU TIPSIMOH.

JladopaTopHbie paGoThl H OMBITHI

1. OmpenerneHuie CKOpPOCTH pPaBHOMEPHOTO [BIDKCHHS (UIapuKa B JKUIKOCTH, MOJENH SJICKTPHUUECKOTO
aBTOMOOWJIS U T. 1I.).

2. OmnpeeneHue CpeaHeH CKOPOCTH CKOJBXESHHS OpyCKa MM IMapuKa M0 HAKJIOHHOH IIOCKOCTH.

3. Onpenenenue NIOTHOCTH TBEPIOTO TENA.



4. OMBITHI, TEMOHCTPUPYIOITNE 3aBUCUMOCTD PACTSHKEHUS (IeopMaIim) Py KUHBI OT MPHIIOKEHHON CHJIBI.

5. OmbITBl, AEMOHCTPHUPYIOIIHME 3aBUCHMOCTDh CHJBI TPEHHA CKONBXKCHHS OT Beca Tela M XapakTepa
COTIPHUKACAIOMINXCS TOBEPXHOCTEN.

Pa3nen 4. [laBnenune TBEPABIX TeJ, SKUAKOCTel 1 ra3oB

Hasnenne. CriocoObl YMEHBIICHNSI W YBEJIUUCHHS JaBiicHHs. JlaBleHne rasza. 3aBUCHMOCTb AABJICHUS Taza OT
o0béma, Temmeparypsl. Ilepemaua naBneHmst TBEPABIMM TENaMH, JKHAKOCTAMH W Ta3amu. 3axkoH [lackams.
[THeBMaTHYeCKME MaIIMHBL 3aBUCUMOCTD JIABJICHHS )KUAKOCTU OT IiyOuHbl. ['mapocraruueckuii mapagokc. Coo0-
HIaolIecs cocyasl. ['unpaBnndeckue MeXaHu3Mbl.

Atmocdepa 3emnn u atmocepHoe naBienue. [IpuunHbI cynecTBOBaHUs BO3AYIIHOM 00omouku 3emiu. OnbIT
Toppuyennu. M3mepenue arMoc(epHOro HaBiieHHS. 3aBUCHMOCTh aTMOC(EpPHOrO MAaBiEHHs OT BBICOTHI Haj
ypoBHeM Mopst. [IprOopsI 11 n3MepeHHs: aTMOC(HEpHOTO JaBICHUSL.

JlelicTBue KMIKOCTH M Ta3a Ha HOTPYKEHHOE B HHUX Teno. BrITankuBaromas (apxXuMmenoBa) cuma. 3akoH
Apxumena. [InaBanne ten. Bozgyxomnmasanue.

JdemoHcTpauuu

1. 3aBUCHMOCTD AaBJIEHHA Ta3a OT TEMIIEPATYPHI.

. Ilepenaya naBieHNUs )KUIKOCTBIO U Ta30M.

. Coobmarommmuecs coCyapl.

. 'mppaBnuueckuit npecc.

. [IposiBnenue neiicTBUs aTMOCHEPHOTO TABICHUS.

. 3aBUCHMOCTb BBITAJIKUBAIOLICH CUIIBI OT 00BEMa TTOTPYKEHHOM YaCTH Tela U TUNIOTHOCTH JKUJIKOCTH.
. PaBeHCTBO BBITAIKUBAIOLIEH CUIIbI BECY BBITECHEHHOM KUAKOCTH.

8. YcnoBue m1aBaHus Tell: IUIaBaHUE MM MOTPY>KEHHE TeJl B 3aBUCHMOCTH OT COOTHOILEHHS IUIOTHOCTEH Tema
JKUJIKOCTH.

JlabopaTopHbie paGoThbl U ONBITHI

1. lccnenoBanme 3aBHCHMOCTH Beca TeJa B BOJIE OT 00bEMaA MOTPY>KEHHOHN B KHUIKOCTD YaCTH TeJa.

2. OnpesneneHue BbITAIKUBAIOLIEH CUIIBL, AEUCTBYIOLIEH HA TENO, NOIPYKEHHOE B JKUIKOCTD.

3. IlpoBepka HE3aBUCUMOCTH BBITATKUBAIOIIEH CHIIBI, JEHCTBYIOIIEH HA TENO B AKHUIKOCTH, OT MacChl Tela.

4. OnBITHI, JEMOHCTPHPYIOIINE 3aBUCHMOCTD BBITAJIKHBAIONICH CHIIBI, ICHCTBYIONMIEH HA TEJO B JKHIKOCTH, OT
00BEMa MOrpyKEHHOH B )KUAKOCTH YaCTH TEJIA U OT IUIOTHOCTH )KUAKOCTH.

5. KoHcTpyupoBanue apeomeTpa Wi KOHCTPYHUPOBAHHUE JIOJKH U OTIpeieNieHue €€ rpy30M0ILEMHOCTH.

Pa3gen S. PaGoTa u MOIIHOCTh. DHeprus

Mexannueckasi pabota. MOIIHOCTE.

IIpocThie MexaHWU3MBI: pbIYar, OJIOK, HAKIOHHAs TUIOCKOCTh. [IpaBmio paBHOBecus pbruara. [IpuMeHeHue
MpaBWJia paBHOBECHUS phiuara k Onoky. «3ojoroe mpaBmio» mexanuku. KIIJ mpocTeix mMexaHu3moB. IIpocTeie
MEXaHHU3MBbI B 6I)ITy U TEXHUKE.

Mexanunueckas sHeprus. Kunetnueckas u noteHuuanbpHas sHeprus. [Ipespaienne oqHOro Buaa MeEXaHUYECKOU
SHEPIrUU B IPYroi. 3aKOH COXPAHEHUS JHEPTHH B MEXaHUKE.

JdeMmoHncTpauuu

[TpuMeps! NPOCTBHIX MEXAaHU3MOB

JlabopaTopHble paGoThbl U ONBITHI

1. Onpenenenue paboOTHI CHIIBI TPEHNUS TIPH PABHOMEPHOM JBHXCHUH TeJla 110 TOPU30HTAIBHON TTOBEPXHOCTH.

2. UccnenoBanue yciaoBUil paBHOBECHS phIUara.

3. Usmepenue KI1J] HakTOHHOHN TJIOCKOCTH.

4. VzyueHne 3aKOHa COXPaHEHHUS MEXaHUUECKOW YHEPTUH.
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Paznen 1. TeruioBble siBIeHUsI

OCHOBHBIE TIOJIOKEHUST MOJIEKYJSIPHO-KUHETHUECKON TEOPHH CTPOSHUS BemiecTBa. Macca u pa3Mepsl aTOMOB U
MOJIEKYJI. OHBITBI, TOATBCPKAAIOIINE OCHOBHBIC ITOJIOXKECHUA MOHGKyHHpHO-KPIHGTH‘IGCKOﬁ TCOpUH.

Mogenu TBEPIOTO, )KUIKOTO M ra3000pa3HOTO COCTOSHUN BemecTBa. Kpucrammmueckne u aMmopgHbIe Tena.
OOBsCHCHHE CBOWCTB Ta30B, XXHIKOCTEH M TBEPABIX TEN HA OCHOBE IOJIOKCHHHA MOJICKYJISIPHO-KHHETHICCKON
teopur. CMaurBaHUe U KaUJUISIPHBIE siBJIe HUS. TemoBoe pacluupeHue 1 cxkaTHe.

Temneparypa. CBsi3p TEMIIEpaTyphl CO CKOPOCTHIO TEIUIOBOTO ABHIKEHUS YACTHIL.

Buytpennsis sHeprus CriocoObl U3MEHEHUS] BHYTPEHHEH SHEPTUH: TEIUIONepeiavya U CoBepIueHue padboTel. Busl
TeIUIonepelayn: TeIIONPOBOJHOCTh, KOHBEKLIUS, U3TyUEHHE.

KommdgecTBo TermoTel. Y aenbHas TEIUIOEMKOCTh BellecTBa. TermIo00MeH U TEIJIOBOE paBHOBECHE. Y PaBHEHHE
TerutoBoro OamaHca. IlmaBineHne W OTBepAEBaHME KPHUCTAIMYECKHX BEIIECTB. YAEIbHAS TEIUIOTA IUIABIICHHUS.
ITapooOpazoBanne u kouaeHcamus. Mcmapenne (MC). Kumenne. YpenmbHas TeruioTa mapooOpa3oBaHMs. 3aBH-
CHUMOCTH TEMIIEPATyPhl KHIIEHUS OT aTMOC(HEPHOTO AaBICHHUS. BIa)XHOCTH BO3yXa.

OHeprus TOIUIMBA. Y AeTbHAS TEIJIOTa CTOPAHUSI.



[Mpunnumer pabothl TernoBbix nBuratenedd. KIIJI TermoBoro mpurartesns. TerioBble NBHTATeId W 3allWTa
okpyxaromiei cpenbl (MC). 3akOH COXpaHEHHUs U TPEBPAIICHUs YHEPTHH B TEIDIOBBIX npoiieccax (MC).

JHemoncmpavuu

. Habnromenne OpOyHOBCKOTO IBIKEHHS

. Habmronenue muddys3un

. Habnroenme sBneHnii CMauynBaHUs ¥ KaIIMJUIIPHBIX SBICHUH
. Habmromenue TeIuioBoro pacmmpeHus Tei

. I3MeHeHue naBieHUs Ta3a Py H3MCHECHUH 00bhEMa U HATPEBAHUY MITH OXJIAXKICHUH
. [IpaBuiia u3aMepeHus TeMIepaTyphl

. Bunsl Termonepenayn

. OxnaxJeHUE MPU COBEPIIICHUH PAOOTHI

. HarpeBanue npu coBepriieHuH pabOThI BHEIITHUMU CHIAMU
10. CpaBHeHHE TEMIIOEMKOCTEN pa3TUYHBIX BEIIECTB

11. HaGmromenne KUIeHus

12 .HabiroieHre MoCTOSHCTBA TeMIIEPaTyphI IPH TUIABICHUN
13. Monenu TEIUIOBBIX ABUTATEIIEH

O 002N Lt A WK —

Jlabopamopnsvie pabomovt u onvimul

1. OmBITH 10 OOHAPY)KEHUIO TEHCTBHS CHII MOJIEKYIIIPHOTO TIPUTSHKEHUS

2. OnBITH IO BRIPALIMBAHAIO KPHCTAIIOB TOBAPCHHOM COJIM WIIH caxapa

3. OnBITHI 110 HAOIOJCHUIO TETIOBOTO PACIIMPEHIS T'a30B, )KUIKOCTEH U TBEPIBIX TEI

4. OmpeneseHue TaBJICHUS BO3IyXa B OaJUIOHE IIMPHIIA

5. OmbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh JTABJICHUS BO3JyXa OT €ro 00bEMa M HarpeBaHUS MJIH OXJIaXKICHUS

6. IIpoBepka rumoTesbl JIMHEHHOH 3aBUCUMOCTH JJIMHBI CTOJOMKA JKUAKOCTH B TEPMOMETPHYECKOW TpyOke OT
TeMIIepaTyphbl

7. HaOnroieHre W3MEHEHUSI BHYTPEHHEH SHEPTUH Tejla B Pe3y/bTaTe TCIUIONepeiaun U pabOThl BHEIIHUX CHJT

8. MccnenoBanue ABICHHS TETUIOOOMEHA MPH CMEIINBAHIH XOJIOTHON U TOpsSIei BOIBI

9. OmpeneneHre KOJIWYECTBA TEIUIOTHI, MOJYYCHHOTO BOAOH MPH TEIDIOOOMEHE C HArpeThIM METaUTHYeCKUM
ITAHAPOM

10. Onpenenenue ynenbHON TEMIOEMKOCTH BEIIECTBA

11. UccnenoBanue mpouecca UcapeHust

12. Onpenenenre OTHOCUTEIBHOM BIAXKHOCTH BO34yXa

13. Onpenenenue yneabHON TETUIOTHI TUIABJICHUS JIbA

Pasnen 2. DuexkTpuyeckne ¥ MATHUTHbIE SIBJIEHMS

Onextpuzauus Tel. J[Ba poaa 3ieKTpUUecKuX 3apsaloB. BzanmoneiicTBue 3apsbkeHHBIX Tell. 3akoH Kynona
(3aBHCHMOCTB CHIIBI B3aUMO/ICHCTBUS 3apSKEHHBIX TEJl OT BEJIMUMHBI 3apSII0B M PACCTOSIHUS MEXK/IY TEIaMH).

Onextpuueckoe noje. HarmpsxEHHOCTh 3JEKTpHYECKOro Nors. [IpuHIMI Cyneprno3uuy MIEKTPUUSCKUX MoJIer
(Ha Ka4eCTBEHHOM YPOBHE).

Hocurenu snekrpuueckux 3apsaoB. DieMEHTapHbIM anexkTpuueckuil 3apan. Ctpoenue aroma. [IpoBoaHMKH U
JTURJIEKTPUKU. 3aKOH COXPaHEHHUS JIEKTPUIECKOTO 3apsijia.

OJIeKTpUUECKUil TOK. Y CIOBHUS CYIIECTBOBAHUS IEKTPUYECKOr0 TOKA. VICTOYHHUKH MOCTOSHHOTO TOKa. JledcTBuUs
NIEKTPUYECKOT0 TOKa (TEIJIOBOE, XMMHYECKOE, MAarHUTHOE). DJIEKTPHUUECKUI TOK B XKHJIKOCTSAX U Ta3ax.

Onekxtpuueckas 1nenb. Cuia Toka. DyekTpudeckoe HampspkeHne. CONpOTHUBICHHE TMPOBOJHUKA. Y JElbHOE
COTIPOTHBIICHHE BemlecTBa. 3akoH Oma g ywacTka menw. [locrmemoBaTenpbHOE W TMapajUIeNIbHOE COSIWHEHHE
TIPOBOTHHKOB.

PaGora um MomHOCTH 3neKTpHyYeckoro Toka. 3akoH J[xoyns— JleHna. DnekTpuyeckue Lenu U IOTpeOuTeNn
3NIeKTpUUECcKOil sHepTuH B ObITy. KOopoTKoe 3ambIkaHue.

IlocrosiHHBIE MarHuTHL. B3aumozelcTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHoOe moje. MaruutHoe nosue 3emin
U €ro 3HadyeHue i ku3HU Ha 3emne. OneIT Opcrena. MarHuTHOE MOJIE 3NEKTPUUYECKOro Toka. IIpumeneHue
JNEKTPOMArHUTOB B TeXHHKe. [leficTBUE MAarHUTHOTO MOJS Ha MPOBOJHUK C TOKOM. DJEKTPOABHUraTelb MOCTOSH-
HOTO TOKa. Vcrionp30BaHMe 3IIEKTPOIBATATENEH B TEXHUYECKUX YCTPOUCTBAX M HAa TPAHCIIOPTE.

Onwitel @apanes. SIBneHue snekTpoMarHuTHOW WHAYKIWU. [IpaBuno Jlenma. Dnekrtporeneparop. CrocoOb!
MOJTY9YEHHUS DIEKTPUIE CKOM HHEPTUH. DIEKTPOCTAHIINY Ha BO30OHOBIAEMBIX HCTOYHUKAX YHEPTHH.

Jemoncmpayuu

DnexTpu3anyst Tei

JIBa pona SIEeKTPUIECKIX 3apAI0B U B3aMMOACHUCTBHIE 3apsKEHHBIX TEI
YeTpoiicTBO U IEUCTBHE 3JIEKTPOCKOTIA

DnekTpocTraTuuecKasi HHIYKIHS

3aKOH COXpaHEHHUs PJICKTPUUECKUX 3apsI0B

[IpoBOJHUKY U TUAIIEKTPUKU

MoaenupoBaHUe CUIOBBIX JIUHUI 3JIEKTPUUECKOTO MOJIS

Nogk~howbdR



8. JcTOYHMKH NOCTOSHHOTO TOKa

9. Jle#icTBUS IEKTPHUUECKOTO TOKA

10. DrekTpU9IecKuil TOK B )KUIKOCTH

11. I'a30BbI# pa3psan

12. VI3mepeHne CHiIbl TOKa aMIIEPMETPOM

13. VI3amMepeHne 3IeKTPUIEeCKOTO HAIPSHKEHUS BOJIBTMETPOM

14. Peoctatr u MarasuH cONpOTHUBICHUN

15. BzaumozelcTBIE NOCTOSHHBIX MarHUTOB

16. MonenupoBaHie HEBO3MOXKHOCTHU pa3JIeJICHHs TOJIIOCOB MarHuTa

17. MonenupoBaHie MarHUTHBIX MOJIEeH MOCTOSHHBIX MarHUTOB

18. OmneIT Opcrena

19. MarauTHOe nosie Toka. DJIEeKTPOMArHUT

20. JleficTBe MarHUTHOTO TOJISI HA TIPOBOAHUK C TOKOM 21 DIIeKTpoABHTaTe b MOCTOSIHHOTO TOKA
22. VccnenoBaHue SIBICHUS 3JI€KTPOMAarHUTHONW MHIYKINH

23. Omuprter Papanes

24. 3aBUCUMOCTb HaNpaBICHUS HHIYKINOHHOTO TOKA OT YCJIOBHH €0 BOSHUKHOBEHUS
25. DneKTporeHepaTop NOCTOSIHHOTO TOKA

Jabopamopnwvie pabomovi u onvimut

OnBITH IO HAOTIOCHAIO AIIEKTPHU3ALNNH TET HHAYKIIUCH U TIPH COTIPUKOCHOBEHHUN
UccnenoBanue neicTBUS 2JIEKTPUUECKOTO TOJISL HA IPOBOIHUKH U AUIIEKTPUKU
Co6opka 1 mpoBepKa pabOThI IEKTPUICCKO LIEMTH MOCTOSIHHOTO TOKA
Usmepenue u peryninpoBaHue CHIIbI TOKa
V3MepeHue U peryiupoBaHue HAPSKCHUS
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, WAYIIETO uepe3 pe3ucTop, OT COMPOTHBICHUS PE3UCTOpa H

HaINpsDKEHUS Ha PE3UCTOpe

7. OmBITH, AEMOHCTPHUPYIOIINE 3aBUCHMOCTH AIJIEKTPHYECKOTO COMPOTHBICHHUS MPOBOJHHUKA OT €T0 JUIAHBI,
TUTOIA/I TIOTIEPEYHOTO CEUCHUS i MaTepHala

8. TlIpoBepka mmpaBmIia CIOKEHUS HAMIPSHKCHUN TIPH ITOCISAOBATEIFHOM COSIMHEHHUH IBYX PE3HCTOPOB

9. TIIpoBepka mpaBwia ISl CHIIBI TOKA TIPH MapajUIeIbHOM COCTUHCHUN PE3UCTOPOB

10. Ompenenenne pabOTHI AIEKTPHISCKOTO TOKA, HAYIIETO Yepe3 Pe3UcTop

11. Onpenenenre MOIIHOCTU ANEKTPUIECKOTO TOKA, BBIJEISIEMOM HA PE3UCTOPE

12. UccnenoBanue 3aBUCHMOCTH CHITBI TOKA, HIYIIETO Yepe3 JaMIOUKy, OT HampsKEHHs Ha Hel

13. Onpenenenue KI1/] HarpeBaTens

14. ViccnenoBanue MarHUTHOTO B3aUMOCUCTBHSI MOCTOSIHHBIX MAarHUTOB

15. I3y4yeHne MarHUTHOTO TIOJIsI TOCTOSIHHBIX MArHUTOB MPH UX O0BEIUHCHUN U Pa3CICHUN

16. UccnenoBanue AeHCTBUS SJEKTPHUECKOTO TOKA HA MATHUTHYIO CTPENKY

17. OmBITBI, TEMOHCTPUPYIOMIE 3aBHCHMOCTh CHJIBI B3aUMOICWCTBHS KATYIIKH C TOKOM M MarHHUTa OT CHUIBI
TOKA W HAIIPABIICHUSI TOKA B KATYIITKE

18. U3ydeHue aeiicTBUS MarHUTHOTO NOJIs1 HA IPOBOJIHUK C TOKOM

19. KoHCTpyHpOBaHHEe U HM3YYEeHHE PAOOTHI DICKTPOIBUTATEIS

20. Uzmepenue KI1JI anekTpoaBUraTesibHON yCTaHOBKU

21. OBITHL IO UCCIICIOBAHUIO SBJICHUS JICKTPOMArHUTHON MHIYK IMU: MCCIIEJOBaHUC M3MCHCHHH 3HAUYCHUS U
HAMpaBJICHUS WH AYKIIHOHHOT'O TOKA
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Pa3gen 1. Mexanuuyeckue siBIeHUs
Mexannyeckoe ABIKeHHe. MatepuanbHas Touka. Cucrema orcuéra. OTHOCHTENBHOCTh MEXaHHYECKOTO
IBIDKEeHUs. PaBHOMepHOe mpsiMonuHeitHoe aBrkeHne. HepaBHOMepHOEe mIpsMoiMHEWHoe IBHkeHHe. CpenHsas u
MT'HOBEHHAsl CKOPOCTH TeJIa IPH HEPaBHOMEP HOM JBHKCHHH.
VYckopenue. PaBHOyckopeHHOE NpsiMoJIHEiHOe aBrmkeHne. CBoOoaHoe magenue.OnbiTel [anmes.
PaBHOMepHOE nBWXKEHHME IO OKpyKHOCTH. Ilepron m wacrora oOpamieHus. JInHelHast M yrioBasi CKOPOCTH.
LenTpocTpeMuTenbHOe YCKOpEHHE.
Iepssr1it 3akoH Hetorona. Bropoit 3akon Hetotona. Tpetuii 3akoH Hetorona. [IpuHIun cynepno3unuu cui.
Cuna ynpyroctu. 3axkoH I'yka. Cuna TpeHHs: CUa TPEHHS CKOJB)KEHUs, CUIa TPEHHs IOKOs, APYrHe BHJIbI
TpEHUsl.
Curna TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHHS. Y CKOPEHHE CBOOOAHOTO MaAeHUs. /IBIKEHUE TUIaHET BOKPYT
Conama (MC). ITepBast kocMudeckas CKopocTb. HEBECOMOCTE U Ieperpy3KH.
PaBHOBecHe MaTepuanbHON TOYKH. AOCOMIOTHO TBEpIOE Teno. PaBHOBecwe TBEPIOTO Tela ¢ 3aKpEIUIEHHOMN
OChI0 BpamieHus. Mo MeHT cuibl. LleHTp TsxecTn.



Nmrynee Tena. Mi3smeHenne ummysbca. MIMmynbe cuitbl. 3aKOH COXpaHEeHHsI UMITYJIhca. PeakTHBHOE NBIDKEHUE
MO).

Mexanmdeckas paboTa U MOIIHOCTh. PaboTa cui TshKecTH, ynpyrocTd, TpeHus CBs3b SHEPTUH M PabOTHI
[oTennmanpHas SHEPrHs TeNa, MOAHATOTO HAJ MMOBEPXHOCTHIO 3eMiIH. [loTeHIManbHast SHEPTHS CKATON MPYKUHBL
Kunernueckas sueprus. Teopema o KHHE THUECKOH YHEPTUHU. 3aKOH COXPAaHEHUST MEXaHHYECKON SHEPTHH.

JHemoncmpavuu

Habmronenne MexaHNIECKOTO IBMKCHHUS T€la OTHOCUTENBHO PAa3HBIX TN OTcYETa
CpaBHeHHe ITyTel U TPAeKTOPHUil ABMIKEHUS OJTHOTO U TOTO K€ Tejla OTHOCUTENILHO Pa3HbIX TeJl OTCYETa
W3mepeHne ckopoCTH M YCKOPEHHUS! IPSIMOJIMHEHHOTO ABHKESHUS
HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOI'O JBIDKEHUS
HaGumonenue ABMKeHMs Tela M0 OKPYKHOCTH
. Habmonenne MexaHn4ecKuX sIBICHUH, IPOUCXOSIIIMX B cucTeMe oTcuéTra «Tenexkay npu e€ paBHOMEPHOM U
YCKOPEHHOM JBHKEHHH OTHOCHTENILHO KaOMHEeTa (hU3UKH
7. 3aBHCHMOCTB YCKOPEHHMS T€Ia OT MacChl Tea U JEHCTBYIOIIEH Ha HETO CHIIBI
8. Halmonerne paBeHCTBA CHIT TIPH B3aMMOJCHCTBIH Tell
9. V3meHeHue Beca Tesa MPH YCKOPEHHOM JIBIDKCHUT
10.Ilepenava ummynasca Opy B3aUMOAEHCTBUH TEN
11.IIpeoOpazoBaHus SJHEPTUH TP B3aNMOICHCTBHA TEI
12.CoxpaHeHue UMITyJIbCa IPU HEYNIPYTOM B3aUMOJIEHCTBUU
13.CoxpaHeHre UMITyJIbca PU a0COIOTHO YIIPYTOM B3aUMOJICHCTBUH
14 . HabnroieHre peakTUBHOTO JBHKCHHUS
15.CoxpaHneHne MeXaHHYEeCKOM PHEPTHHU MPHU CBOOOIHOM MaACHUU
16. CoxpaHeHne MEXaHUYECKOH 3HEPTHH MIPU ABMKCHHUH TeJla MoJ] AeHCTBHEM IPY>KUHBI

AN R

Jlabopamopnsie pabomot u onvimut

1. KoHcTpyupoBaHHe TpakTa /Ui pa3roHa U JajbHEHIIero paBHOMEPHOTO JIBKXKCHUS LIAPHUKA HITH TEJIEKKH

2. OnpeneneHne cpeHel CKOPOCTH CKOJIBKEHUS OPyCKa HIIH ABMIKCHUS [IAPHUKA 10 HAKIIOHHOW TUIOCKOCTH

3. Onpenenenne YCKOPEHHs Telia PU PABHOYCKOPEHHOM JBHKEHHH M0 HAKJIOHHO# MIOCKOCTH

4. VccnemoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHHU MPH PABHOYCKOPEHHOM JBIKCHUH 0€3 HAYaIbHOM CKOPOCTH

5. TlpoBepka rumoTe3bl: €Ciu MPpU PABHOYCKOPEHHOM JIBM)KEHHH 03 HAYAIbHONH CKOPOCTU MYTH OTHOCSITCS KaK
S]] HEUETHBIX YHCEIT, TO COOTBETCTBYIOIINE MPOMEXYTKHA BPEMEHHU OIMHAKOBBI

6. HccnenoBaHue 3aBUCUMOCTH CHITbI TPSHUS CKOJIBKEHHSI OT CUJIBI HOPMAJIBHOTO JIABICHUS

7. Omnpenenenue KO3QPUIUEHTA TPEHHS CKOJIBKCHUS

8. Omnpenenenne KECTKOCTH MPYKUHBI

9. Onpepnenenne pabOThI CHIIBI TPEHHS IIPH PABHOMEPHOM JIBI)KEHHH TeJla 110 FOPU30HTAILHON NOBEPXHOCTH

10.0mpenenenne pabOTBl CHIIBI YOPYTOCTH TMPU TMOABEME Tpy3a C HUCIOJIH30BAHUEM HEMOJBUKHOTO U
MOJIBIKHOTO 0JIOKOB

11.13y4enne 3aKk0Ha COXpaHEHUS SHEPTHH

p

Pa3nen 2. Mexannueckne KoJ1e0aHUs M BOJTHBI

KonebarensHoe gBmxeHne. OCHOBHBIE XapaKTEpPUCTHKH KoJleOaHWH: TEepHOJ, dYacToTa, aMIUINTYJa.
MaremaTuyeckiuii W TNPYXKHHHBIH MadaTHUKU. IlpeBpamieHwe 5SHEpruM MpH KOIEOATEIFHOM JIBHMIKEHHH.
3aryxatoiue koiebanusi. BeinyxeHHble kKoneOaHus. Pe3onanc. Mexanuueckue BoiHbl. CBOMCTBA MEXaHUYECKUX
BOJIH. [Ipo osibHBIE U NIONIEpEeYHbIE BOJIHBL. [IIMHA BOJIHBI U CKOPOCTh €€ pacipoCcTpaHeHUsl. MeXaHu4eCKUe BOJIHBI
B TBEPJOM Tele, ceificMudeckue BosHbl (MC).

3Byk. 'poMKOCTB 3ByKa 1 BbIcOTa TOHA. OTpaxkeHue 3Byka. H(PPa3ByK U yIbTpa3ByK.

Hemoucmpayuu

1. Habmonenue xonebaHuii Tel 1Mo IEHCTBHEM CHIIBI TSDKECTH U CHIIBI YIIPYTOCTH
2. Habmopenue xoiebaHuii rpy3a Ha HUTH U Ha MIPY>KUHE

3. HabGnroieHne BBIHYKAEHHBIX KOJIEOaHUH 1 pe3oHaHCca

4. PacripocTpaHeHHE NPOJIOIBHBIX U ITOTIEPEUHBIX BOJH (Ha MOJEIN)

5. HabnroieHne 3aBHCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI

6. AKycTHUYECKHIT pe30HaHC

Jlabopamopnsie pabomovt u onvimut

1. Onpenenenuie 4aCTOTHI U TIEpHOA KoJeOaHN MaTeMaTHIECKOTO MasTHUKA

2. OnpeneneHue 4aCTOTHI U NTEPHOa KoJeOaHN! IPYKMHHOTO MasTHUKA

3. UccrnenoBanue 3aBUCUMOCTH TIepHO/ia KoJieOaHHH ITOIBEIICHHOTO K HUTH IPy3a OT JUIMHBI HUTH

4. UccnenoBanne 3aBUCHMOCTH TIEpHOa KOJIEOaHNH IPYKUHHOTO MasiTHUKA OT MacChl rpy3a

5. IIpoBepka HE3aBHCUMOCTH TIepHOia KoJIeOaHH Tpy3a, MOABEIIEHHOTO K HUTH, OT MacChl Tpy3a

6. OmBITHI, JEMOHCTPHUPYIOIIUE 3aBUCUMOCTh MEPHOJa KOJCOAHUM MPYKUHHOTO MasTHHUKA OT MAacChl Tpy3a U
KECTKOCTH TPy KUHBI



7. smepeHune yCKOpEeHHs CBOOOTHOTO TaCHHS

Paznen 3. BJIeKTPOMaFHI/ITHOC MOJI€ M JJIEKTPOMATIrHUTHBLIC BOJIHBI

3J'IeKTpOMaFHI/ITHOG oJie. SHGKTPOME[FHI/ITHLIG BonHbl. CBolicTBa QJICKTPOMArHuTHbBIX  BOJIH [IIxama
QJICKTPOMAriMTHBIX BOJIH. Hc nons3oBaHue QJICKTPOMAruMTHBIX BOJIH JJIsSL COTOBOM CBSI3H.
SHGKTPOMaFHI/ITHaH npupoja CBeTa. CKOpOCTI) cBeTa. BorHOBBIE CBOMCTBA CBETA.

Hemoncmpauyuu

1. CoiicTBa 37E€KTPOMarHUTHBIX BOJIH

2. BonHoBbI€ cBOIiCTBa CBETa

Jlabopamopnwvie padbomovi u onvimul

1 M3ydeHne CBOMCTB AIIEKTPOMATHUTHBIX BOJH C IIOMOIIBIO MO OWIIBHOTO TenedoHa

Pa3nen 4. CBeToBLI€ SIBJICHHSA

JlydeBas mozenb cBera. Mcrounuku ceera. IlpsiMonuHeliHoe pacnpocTpaHeHue cBera. 3arMeHus CosHIa U
Jlynsl. Otpaxenue cseTa. [Inockoe 3epkano. 3aKoH OTpa)KEHUsI CBETA.

ITpenomnenue ceera. 3akoH mpenomieHHs cBeTa. IlodHoe BHyTpeHHee OTpakeHUE cBeTa. llcnosb3oBaHue
MOJIHOTO BHYTPEHHEr0 OTPAKEHUS B ONITHUECKUX CBETOBOAX.

Jlumza. Xox mydeit B nuH3e. OnTrdeckas cucreMa (oToammapaTa, Mukpockona u termeckorma (MC). I'ma3 kak
ONTHYECKas cucTeMa. bIm3opyKkocTh B HaTbHO30PKOCTb.

Paznoxxenne Genoro ceta B criekTp. OnbITel HptoToHa. CrioXKeHne CeKTpaibHBIX IBETOB. Jlucmepceus cBera.

Jemoncmpavuu

[IpsaMonuHe#HOE pacTipoCTpaHEHUE CBETA.

OtpaxkeHue CBeTA.

[Nomyaenne n300paXeHUH B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomneHue cBeTa.

OnTHdeckuil CBETOBO/I.

Xon nyueil B coOuparomie JuH3e.

Xox my4eil B pacceuBarOLICH IMH3E.

INonmy4eHne n300pakeHUH ¢ TOMOIIBIO JIUH3.

[IpuHnMn neicTBus GoToannapaTa, MUKPOCKOMA U TEJIECKOIIA.
10.Monens rinasza.

11.Pa3noxxeHne 6emoro cBeTa B CIIEKT.

12.ITomy4enue 6enoro cBera NMpH CIOXKEHUH CBETa Pa3HbIX IBETOB.

CooNouA~LNERE

Jlabopamopnwie pabomovi u onvimul

1. UccnenoBanne 3aBUCIMOCTH YTIIa OTPAXXCHUSI CBETOBOTO JIy4a OT YIJIa T CHHUS.

2. M3yyeHne XapaKTepUCTHK U300paXCHUS TIpeIMEeTa B INIOCKOM 3epKalre.

3. UccnenoBaHue 3aBUCHUMOCTH YIJla IPEIOMIICHHS CBETOBOIO Jy4a OT yrila MaJeHusl Ha TPaHUlle «BO3IYX—
CTEKJIO.

4. TTony4enne n300paxeHui ¢ TOMOIIbIO0 COOMPAIOTIEH JIUH3BI

5. Onpenenenue GOKYCHOTO PACCTOSIHUS M OITUYECKOMN CHIIBI CO OUPAIOIIICH JIMH3BI.

6. OMBITHI 1O PA3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

7. OTBITHI IO BOCIPUATHIO I[BETA IPEIMETOB IIPH UX HAOIIOJICHNH Yepe3 [IBETOBBIE (DMIBTPEI.

Pa3znen 5. KBaHTOBBIE SIBJICHUS

Omnsrtel Pesepdopaa u mmanetapHas mMoiens atroma. Monens atoma bopa. Mcmyckanne W HOTJIONICHHE CBETa
atoMoM. KBaHThl. JIu HelyaThle CIIEKTPHI.

PamnoaktuBHOCTE. Anbda, 6eta n rammanznydenus. CTpoeHHe aTOMHOTO sijipa. HykiToHHAsE MOJeNIb aTOMHOTO
sapa. U3otomnsl.

PannoaxTuBHBIE IpeBpameHus. [lepros momypacmnaga aTOMHBIX Sep.

SnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsIOBOTO U MacCOBOTO YMCEN. DHEPIHsl CBSA3M aTOMHBIX siep. CBs3b
Macchl ¥ 9Heprun. Peakimn cuHtesa u aenenus siaep. Merounuku sneprun Connna u 3831 (MC).

SnepHas sHepretuxa. J{eficTBUS paJoaKTUBHBIX U3ITy4eHHUH Ha kuBble opranu3msl (MC).

Hemonucmpayuu

1. CrieKTphl H3ITyYCHHUS U MTOTIIOMICHUS.

2. CriexTpbl pa3nUYHbIX Ta30B.

3. CnekTp Boaopoza.

4. Habnronenne TpekoB B kamepe Bunbcona.

5. Pabora cuéTunka MOHU3HPYIOIINX U3TYICHHM.

6. Pernctparms n3my4eHns: IPUPOIHBIX MUHEPAIOB U MTPOAYK TOB.



Jabopamopnwie pabomot u onvimul

1. HabGnroieHue CIUTONIHBIX M JTMHEHYATHIX CIICKTPOB H3ITyYCHHUSL.
2. UccnenoBanue TPEKOB: H3MEPECHUE SHEPTHH YACTHUIIBI 10 TOP MO3HOMY TyTH (110 hoTorpadusm).
3. M3mepenue paquoakTUBHOTO (OHA.

IHoBTOpHTE/IBLHO-00001IAK0IIMIT MOYIb

[ToBTOpHUTENEHO-0000MAIOIMA MOIYTh MpEIHA3HAYCH IS CHCTEMATH3allui M O0OOIIEHHWS MPEeIMETHOTO
COIEPIKAHUS M ONbITAa JEATEIBHOCTH, NPHOOPETEHHOIO INpH HM3YYEHUH BCEro Kypca (U3HKH, a TarkKe I
moaroToBkd K OCHOBHOMY TOCYJAapCTBEHHOMY 3K 3aMeHy IO (u3uKe sl 00ydaromuXcs, BBHIOPABIINX 3TOT
yueOHBII TpeaMeT.

[lpyn wm3ydeHUH NAHHOTO MOXYJS PpEaM3YIOTCS M CHCTEMAaTU3UPYIOTCS BUJBI JIESATEIBHOCTH, Ha OCHOBE
KOTOpBIX O0ecHeYnBaeTCs JOCTIDKCHNE MPEAMETHBIX W METalpeAMETHBIX IUIAHHUPYEMbIX pe3yJbTaTOB OOydYeHHs,
(opmupyeTcs eCTEeCTBEHHO-HayYHasi PaMOT HOCTh: OCBOCHHE HaYYHBIX METOJ/IOB MCCIICIOBAHUS SIBJICHUIT TPUPOIBI
U TEXHUKH, OBJAJCHUEC YMECHUSIMH OOBSICHATH (PU3NYECKUE SIB JICHUs, NMPHUMEHss IMOJyYEHHbIE 3HaHHS, pellaTh
3aJa4yM, B TOM YUCJIE KaYeCTBEHHBIC U SKCIIEPHMEHTANIbHBIE.

[TpyHIMNHANIBEHO ASSATENIBHOCTHBIA XapakTep NaHHOTO pasjeia pealusyeTcsl 3a CYET TOro, 4To ydaliuecs
BBITIOJTHSIOT 33/IaHMS, B KOTOPBIX UM IpeJyIaraeTcs:

Ha OCHOBE IMOJIy4YEeHHBIX 3HAHUH PacIo3HaBaTh U HAYYHO OOBICHATH (PU3NUECKHE SIBICHUS B OKpYKatoLen
IIPUPOJE U IIOBCE]L HEBHOU KU3HU;

HCIIONIb30BaTh HAYYHBIE METO/IBI HCCIIEAOBAHNS (PU3NIECKUX SBICHUH, B TOM YHCIIE IS IPOBEPKH THIIOTE3
U II0JIy4€HUs] TEOPETUYECKUX BBIBOZIOB;

OOBACHITH HAyYHBIE OCHOBBI HaN0OJIee Ba)KHBIX JOCTIDKCHHI COBPEMEHHBIX TEXHOJIOTHH, HAIIpUMep,
IIPAKTUYECKOI'0 UCIOJIB30BaHUA PA3JINYHBIX HICTOYHUKOB SHEPIUU Ha OCHOBE 3aKOHA IIPEBPAILCHUS U
COXPaHEHMs BCEX U3BECTHBIX BUOB YHEPIUU.

Kaxngas u3 TeM MaHHOTO pa3fena BKIIIOYACT 3KCICPUMEHTAJIBHOE HCCIIe0BaHHE 000OIIaioIero xapakrepa.
Pa3zznen 3aBepiuaercst MpoBeICHUEM AUATHOCTUYECKOM U OLIEHOUYHOMN paboThI 33 KypC OCHOBHOI HIKOJBL.

IIVIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATDBI

Wzyyenue ¢usnku B 7 Kiacce HANpaBiICHO HAa JOCTHXKEHUE OOyYarOlIMMUCS JIMYHOCTHBIX, METAIIPEAMETHBIX H
MIPEIMETHBIX Pe3yJIbTaTOB OCBOCHHS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATbI

Hampuomuuecxoe 60CIIMTAHHUE:

MIPOSIBIIEHUE HHTEPECa K HCTOPHU H COBPEMEHHOMY COCTOSTHHIO POCCHICKOHN (pU3MUECKON HAYKH;
LIEHHOCTHOE OTHOILIEHHE K JOCTHKEHHUSIM POCCHUICKUX YUEHBIX (PU3UKOB.

Fpam@ancxoe u nyoeuo-npaecmee}tnoe eocnumanue:

TOTOBHOCTb K aKTUBHOMY YYacCTUIO B 06CY)K,H€HI/II/I O6III€CTB€HHO-3H&‘II/IMI)IX " 3THYCCKHUX HpO6J’I€M,
CBs3aHHBIX C IMTPAKTUYECKUM IPUMCHECHUEM TOCTYKCHUI (I)I/ISI/IKI/I;
OCO3HAHHWE BAXKHOCTHU MOPAJIBbHO-3THYCCKUX IMPUHIIUIIOB B ICATCIBHOCTH y‘{éHOFO.

Icmemuueckoe eocnumanue:



BOCHOPUATUC ICTCTUICCKUX KAUCCTB (1)143PI‘I€CKOI>1 HayKH: eé TapMOHUYHOTO MOCTPOCHUA, CTPOT'OCTH,
TOYHOCTH, JAKOHUYHOCTH.

Llennocmu HAyUHO020 NO3HAHUA .

OCO3HaHHE IEHHOCTH (pU3N4ecKOl HayKH KaK MOITHOTO MHCTPYMEHTA IIO3HAHUS MUPA, OCHOBBI Pa3BUTHS
TEXHOJIOTUH, BAXKHEUIICH COCTABIIAIOIIEH KyIbTYPBbI;
pa3BUTHE Hay4HOU 110003HATEIBHOCTH, MHTEpECa K HCCIIE0BATENIbCKOI eI TETbHOCTH.

Dopmupoeanue Ky1omyput 300p08b3 U IMOYUOHATILHOZO ONAZONONYUUA:

OCO3HaHHE IIEHHOCTH 0€30I1acHOr0 00pa3a HU3HU B COBPEMEHHOM TE€XHOJIOTHYECKOM MHUPE, BaXKHOCTH
IIpaBUJI 0€30MACHOTO TTIOBEJCHHMS HA TPAHCIIOPTE, HAa OPOTaX, C INEKTPUIECKIM H TEIUIOBBIM 000PYAOBaHHEM B
JOMAITHNIX yCIOBHAX;

c(OpMUPOBAHHOCT HABBIKA pe(IICKCHH, IPU3HAHNE CBOETO NTPaBa HAa OIMIMOKY M TAKOTO XK€ IpaBa y
JpYroro 4ejaoBeKa.

Tpyoosoe séocnumanue:

AKTHUBHOE YYacTHE B PELICHUU MPaKTHUECKUX 33134 (B PaMKax CEMbH, IIKOJbI, FOpoa, Kpas)
TEXHOJIOTUYECKON M COIMAIBbHON HANPaBICHHOCTH, TPEOYIOMNX B TOM YHCIIC X (U3UIECKUX 3HAHHI;
MHTEpPEC K MPAKTHIECKOMY HM3YYEHHIO NPOQecCHi, CBA3aHHBIX C (PU3HKOIL.

IKonozuueckoe socnumanue:

OpHCHTALMS Ha IPUMEHEHUE (PH3NYSCKUX 3HAHHUHN JUIS PEIIeHNUs 3a1a4 B 00JIaCTH OKpY Karolliei cpespl,
TJIaHUPOBAHUA MOCTYIIKOB U OLICHKH UX BO3MOKHBIX HOCHC}ICTBI/II‘;I JJI Opr)KaIOHleﬁ CpCabI;
OCO3HaHHE II00ATBHOTO XapakTepa IKOJOTHYECKHX MPOOIEM M MyTei UX PeIICHHMS.

Aoanmayus o0yuaroue2oca K U3MEHAIOUWUMCA YCTI08UAM COUUATILHOUL U RPUPOOHOTL CPedbl:

MOTPeOHOCTh BO B3aMMOJCHCTBUY IIPH BHITIOJIHCHUH UCCIICIOBAaHUNA U IPOEKTOB (hU3MIECKOM
HATPaBJICHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSM JIPYTHX;

MOBEIIICHIE YPOBHS CBOCH KOMIIETCHTHOCTH Yepe3 MPaKTUYECKYIO ICATCIFHOCTH;

HNOTPEOHOCTh B (JOPMUPOBAHMH HOBBIX 3HAHUIL, B TOM unciie GOpMyIHpoOBaTh HIEH, MOHSITHS, TMIOTE3bI
0 (usznyeckux OO0BEKTAX W ABJICHUSX;

oco3HaHue Ae(HUIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETCHTHOCTEH B 001aCTH (DHU3HKH;

TUTAHUPOBAHKE CBOETO Pa3BUTHS B MPUOOPETEHNH HOBBIX (HU3NYECKUX 3HAHUM;

CTpeMJ'IeHI/Ie aHaHI/I3I/IpOBaTB U BBIBIIATH B3AUMOCBS3HU HpI/IpOI[I)I, O6H_ICCTBa 1 DKOHOMHKH, B TOM YHUCJIC C
HCTONIb30BaHNEM (U3NYECKUX 3HAHMIA,

OIICHKA CBOWX JCWCTBUH C YIETOM BIHSIHHS HA OKPYKAIOIIYIO CPEY, BOSMOXKHBIX TI00ATBHBIX
MOCIICICTBUM.

7 KJIACC

METANPEJIMETHBIE PE3YJIbTATbBI

YHuBepcallbHbIE MTO3HAaBAaTEIbHbIE JEHCTBUS

Bba3zoevie nozuueckue oeticmeus:

BBISIBIIAITh M XapaKTEPH30BaTh CYIIECTBEHHBIE IPU3HAKN O0BEKTOB (SABICHHUN);

yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KIacCH(HUKAIIH, OCHOBAHUSA IJIs1 0000IICHNS ¥ CPABHEHUS;

BBISIBIIITH 3aKOHOMEPHOCTH M IIPOTUBOPEYHS B paCCMaTPUBAaEMBIX (PaKTax, JAHHBIX W HAOTIOACHUSX,
OTHOCSIIMXCS K (PU3MUECKUM SIBJICHUSIM;

BBISIBJIATH MPUYMHHO-CJIEJCTBEHHBIC CBS3M NP N3yYCHUH (PU3MUECKUX SBJICHUH U ITPOLIECCOB; NeaTh
BBIBOJIbI C UCIIOIb30BAaHUEM JEAYKTUBHBIX U UHAYKTUBHBIX YMO3aKIIOUEHUH, BBIIBUTATh TUIIOTE3BL O
B3aUMOCBSI3SIX (PU3NYECKUX BEIMYUH;

CaMOCTOATENBLHO BEIOMpATh cr1ocol pereHus yueOHol gpuzndeckoii 3a1aun (CpaBHEHUE HECKOJIBKUX
BapHaHTOB PEUICHNUS, BEIOODP HanOoJIee MOIXOAAIICTO C YIETOM CaMOCTOSATENIFHO BRICICHHBIX KPUTEPHUCB).



bazoevle uccneoosamensckue oelicmeus:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEA0BATENLCKII HHCTPYMEHT TI03HAHUS;

MPOBOJUTH 10 CAMOCTOSTENBEHO COCTABIEHHOMY IUIaHY OMBIT, HECIOXKHBIN (PU3NYECKHUH IKCIIEpUMEHT,
HeOoJIbIIoe HCCIIeJOBaHUE (PU3UIECKOTO SIBJICHNUS;

OLICHMBATh Ha MPUMEHUMOCTb M JIOCTOBEPHOCTH HH(POPMALINIO, MOTYUYSHHYIO B XOJI€ UCCIIEIOBAHMS HIIH
IKCIIEPUMEHTA;

CaMOCTOSTENTFHO (POPMYITHPOBATE OOOOIICHHS 1 BRIBOJIBI IO PE3yIbTaTaM IMPOBEAEHHOTO HAOIIOICHUS,
OITBITA, HCCIICIOBAHNS;

IPOTHO3UPOBATH BO3MOXKHOE JANIbHEHIIee pa3sBUTHE (HU3UYECKHX IPOLIECCOB, a TAKXKE BBIIBHIATH
NPEIIIOJIOKEHNS 00 X Pa3BUTHH B HOBBIX YCJIOBHAX U KOHTEKCTaX.

Paboma c ungpopmayueii:

NPUMEHSTh Pa3IMYHbIE METObI, THCTPYMEHTBI U 3aIIPOCKI IPH MOUCKe U 0TOOpe nHpopManny nim
JaHHBIX C YYETOM IPEI0KEHHON YUeOHOH (HH3MUYEeCKOil 3a1auH;

aHAIM3MPOBATh, CHCTEMATH3UPOBATh M HHTEPIIPETHPOBATh HH(POPMANNIO Pa3IMIHBIX BUIOB U (hopm
IIPE/ICTABIICHUS;

CaMOCTOATENHHO BEIOMPATh ONTHMAIBHYIO (POpMY NpeacTaBieHI HHYOPMAILIMK U HITIOCTPUPOBATh
pelaeMble 3aJauH HE CIIOKHBIMH CXEMaMH, InarpaMMaMu, HHOW TpauKoi ¥ MX KOMOHHAIUIMH.

YHI/IBep(ZaJ'ILHLIC KOMMYHUKATHBHBIC HeﬁCTBHﬂ

Obwenue:

B X0JI¢ OOCYXIIeHHsI yUeOHOTO MaTepraa, pe3yabTaToB Jab0paTOPHBIX padOT U MPOEKTOB 3aaBaTh
BOTIPOCHI TT0 CYIIECTBY 00CYKIaeMOil TeMBI 1 BEICKAa3bIBaTh HICH, HAIICJICHHBIC Ha pEIICHUE 3a1a4H U
moAepKaHue OJIaroyKeaaTeTbHOCTH OOIICHS,

COTIOCTABJISITh CBOM CYXACHHS C CY>KICHUSIMH PYTHX yYaCTHUKOB AMANIora, OOHApYKUBATh pa3inune U
CXOJICTBO MO3HIINIA;

BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMMCbMEHHBIX TEKCTaX;

MyOJIUYHO MPEACTABIATH PE3YIbTATHl BHIMOJTHEHHOTO (PU3NIECKOTO OMBITa (IKCIIEPUMEHTA, UCCIIET0BaHuS,
IIPOEKTA).

Cosemecmnasn desamenvHocms (COMpPyOHUUECme0):

MOHUMATP U HCITONB30BaTh IPEUMYIIIECTBA KOMAaHIHOW U HHAMBUAYAIBFHON paOOTHI IIPH PEIICHIH
KOHKPETHOU (pU3UIECKON MPOOIEMET;

HpI/IHI/IMaTI) e COBMCCTHOﬁ JACATCIBbHOCTH, OpFaHI/ISOBLIBaTI) I[CIZCTBI/IH 10 eé JOCTUXCHHUIO:
pacnpenensTh poiiu, 00CYX AaTh MPOIECCH U Pe3YIbTATHl COBMECTHOM pabOThI; 000011aTh MHEHUSI HECKOIBKHUX
JTIOJICH;

BBITIOJTHATH CBOIO YacTh pa0OThI, TOCTUTAsI KAYECTBEHHOTO pe3yiIbTaTa Mo CBOEMY HAIIPABJICHUIO U
KOOPJIUHUPYS CBOU JEUCTBUS C IPYTMMU WICHAMU KOMaH/bl;

OIICHUBATh Ka4ECTBO CBOETO BKIIA/Ia B OOIIUI MPOAYKT IO KPUTEPHIM, CAMOCTOSITEIBHO
c(hopMyITHPOBAHHBIM YYaCTHUKAMH B3aHMO/ICHCTBHS.

YHuBepcallbHbIE PETYISITUBHBIE N1EHCTBUS

Camoopzanmauml:

BBISIBIISITH MTPOOJIEMBI B )KU3HEHHBIX M YI€OHBIX CUTYAIUAX, TPEOYIOMUX IS peIeHus (PU3mIecKux
3HAHHM;

OPUCHTUPOBATHCS B PA3IMYHBIX MTOJIXOAX MPUHATHUS PEIICHUH (MHIUBUAYAIEHOE, IPUHITHE PEIICHUS B
TpYIIIe, IPUHATUE PEIICHUN TPYIIION);

CaMOCTOSITEIIFHO COCTABIIATH aJITOPUTM pericHus (U3NIESCKOH 3a/1a4u WU IJIaHa UCCIICIOBAHUS C YIETOM
HMMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apTyMEHTHUPOBATh MpeJlaraeMble BapUaHTHI PEIICHHI;

JIenaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHNE.

Camokoumpons (pegpnexcus):



JlaBaTh aJIeKBaTHYIO OLIEHKY CUTYaIlM{ ¥ Npe/jiarath IjaH e€ N3MEHEeHNUS;

OOBACHATH IPUIUHBI TOCTIKCHNS (HEJOCTIXKCHUS) PE3yIbTAaTOB JICSITENbHOCTH, JaBaTh OLICHKY
IprOOPETEHHOMY OTIBITY;

BHOCHTBH KOPPEKTUBBI B JICSTEIFHOCTD (B TOM YHCIIE B XOJ] BBINOIHEHUS (PU3NIECKOTO HCCIIEIOBAHMS HITH
MIPOEKTa) Ha OCHOBE HOBBIX 0OCTOSATEIBCTB, M3MEHUBIIUXCS CUTYAllMH, YCTAHOBIEHHBIX OMNOOK, BOSHUKIINX
TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa eI U YCIOBHUSIM.

QMOMuOHaJleblﬁ UHmMelieKkm:

CTaBUTH ceOs1 HA MECTO JPYroro 4YeJoBeKa B XOJI€ CIOPa MIIH AUC KyCCHH Ha HAyYHYIO TeMY, IOHUMATh
MOTHBBI, HAMEPEHHS U JIOTUKY APYTOTO.

Ilpunamue ceda u opyaux:

MPU3HABATH CBOE MPABO Ha OIIMOKY MY peICHNH HU3MUECKHUX 3a1a4 WM B YTBEPXKICHNAX HA HAyIHBIE
TEMBI ¥ TaKOe XKe MIPaBO IPyroro.

INPEJMETHBIE PE3YJIBTATBI

[IpeaMeTHbIC pe3yNbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaxaTh CPOPMHUPOBAHHOCTD Y OOYUAIOIIMXCS YMCHUI:

HCIIONIb30BaTh MOHATHS: (pU3nUecKre M XMMUUECKHE SIBICHNS; HAOII0ICHNE, SKCTIEPUMEHT, MOJIETb,
THIIOTE3a; SANHUIBI (PU3UIECKUX BEIMUMH; aTOM, MOJICKYJIa, arperaTHbIE COCTOSHUA BeIlecTBa (TBEPHOE,
KUAKOE, Fa3000pa3HOE); MEXaHMUYECKOE BIKEHHE (PaBHOMEPHOE, HEPaBHOMEPHOE, IPSAMOIMHEHHOE),
TPaeKTOpHUs, paBHOJCHCTBYIOIAs cuil, Aedopmarus (ynpyras, IIacTH4ecKas), HeBECOMOCTb, COOOIAOIINECS
coCyIpbl;

paznuuars siBineHus (auGy3us; TEIUIOBOE IBIKECHUE YaCTHI] BEILIECTBA; PABHOMEPHOE JIBI)KEHUE;
HEpaBHOMEPHOE JIBIDKEHHUE; HHEPLIUS; B3aUMOACHUCTBHIE TEJI; PABHOBECHE TBEPIBIX TEJl C 3aKPEIUIEHHON OCBIO
BpaIIEHNsT; Iiepeada JaBlIeHUs TBEPABIMU TENaMH, )KUAKOCTIMH U ra3aMH; aTMoc(epHOe NaBJICHHE; IUIaBaHHE
TeJI; MPEBpaIIeHUsT MEXaHMYECKOM PHEprHH) IO ONMCAHUIO NX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHPYIOIINX JIaHHOE (PU3NUECKOE SBICHHE;

pacro3HaBaTh MPOSIBICHWE H3YyYCHHBIX (PM3NYECKUX SBICHUH B OKPY)KAIOIIEM MHUpPE, B TOM YHCIIC
¢u3nyecKre SBICHUS B IPUPOJIE: MPUMEPHI IBIDKEHHUS C PA3IMYHBIMU CKOPOCTSMH B KHBOH M HEKUBOK
TIPUPO/IE; NEHCTBHE CHIIBI TPEHHUS B IIPUPOJIC U TEXHUKE; BIMSIHUE aTMOC(EPHOTO JIaBJICHHS HA )KUBOH OPTaHU3M;
IUTaBaHUE PBIO; PHIYArH B TEJIE YEJIOBEKA; IIPH 3TOM IIEPEBOIUTH MIPAKTUYECKYIO 33/1a4y B YIEOHYIO, BBIACIATH
CyLIECTBEHHbBIE CBOWCTBA/MPU3HAKK (DH3UUYECKUX SIBICHUH;

OIMCHIBATh M3YUEHHBIE CBOMCTBA TeNl U (PM3MYECKHUE SIBJICHHSI, HCIOIb3Ys (pU3NUecKue BEININHbI (Macca,
00bEM, INIOTHOCTH BEIECTBA, BPEMSI, TyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CHJIa TSDKECTH, BEC
TeJla, CUJIa TpeHHUs, JaBlieHue (TBEPAOro Tena, JKUIKOCTH, Ta3a), BBITAJIKUBAIOIIAS CUIa, MEXaHWYecKas paboTa,
MOIIHOCTb, IJIEYO CHJIIBI, MOMEHT CHJIbI, KOA((QHUIIUEHT MTOJIE3HOTO ASHCTBUS MEXaHU3MOB, KHHETHUYECKAs 1
MIOTEHIMAIbHAS SHEPTHUS); TIPH ONMCAHUY MPABHIBHO TPAKTOBATH (PM3MUECKHUI CMBICI UCTIONb3YEMbIX BEJIMUHH,
nX 0003HaYCHUS U TUHUIBI PU3NIECKUX BEITMYHMH, HAXOIUTH ()OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (H3HIECKYIO
BEJIMYMHY C APYTUMH BEJIMYNHAMH, CTPOUTD Tpa(UKN N3yUEHHBIX 3aBUCUMOCTEH (PM3MYECKUX BEIIMYMH;

XapaKTepu30BaTh CBONCTBA TeJ, PU3MIECKHUE SBICHUS U ITPOLECCHI, HCIIOJIb3Ys IPaBHIA CIIOKEHUS CHIT
(BIIo716 OJTHOM TpsiMOIt), 3aKkoH ['yka, 3akoH [lackains, 3akoH Apxnmena, MpaBUJIO paBHOBeCHs phlvara (0oka),
«30JI0TOE TIPABMIIO» MEXAHUKH, 3aKOH COXPAaHEHUSI MEXaHNYECKON SHEPTUH; IPU 3TOM JaBaTh CIOBECHYIO
(hopMyITHPOBKY 3aKOHA M 3aIMCHIBATH €TO MATEMaTHYECKOE BRIPAKEHUE,;

OOBSICHATH (PU3NUECKUE SBIICHHSA, MPOIECCHI W CBOICTBA TEJ, B TOM YHCIIE M B KOHTEKCTE CHTYyalnit
MIPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABISATH IPUIMHHO-CIIECTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3
1—2 noruyeckux maroB ¢ omopoif Ha 1—2 W3y4eHHBIX CBOWCTBA (PU3MUECKUX SBICHUH, PU3NIECKAX 3aKOHA
WA 3aKOHOMEPHOCTH;

peniats pacy€THbIE 331a41 B 1—2 EHCTBHS, NCIONB3Ys 3aKOHBI U (JOPMYIIBI, CBSI3BIBAIOLINE (H3HIECKUE
BEJIMYMHBI: HA OCHOBE aHa/IN3a YCIIOBHUS 3a]jauy 3aIllMChIBaTh KPaTKOe yCIOBHE, IO CTABIATh (pru3nIecKue
BEJIMYMHBI B (POPMYJIBI ¥ IPOBOANTH PACUETHI, HAXOIUThH CIIPABOYHBIE ITAHHBIE, HEOOXO MBI JUIS PEIICHHS
3aj1a4, OLICHUBATh PEATMCTUYHOCTD IOJIy4YeHHON (PU3NYECKON BETHYHMHBL;

pacrno3HaBaTth NpoOIEMBbI, KOTOPbIE MOXKHO PEIINTb IPH NOMOILIM (PU3MIECKUX METOJIOB; B OIIMCAHUH
HCCIIEJOBaHMS BBIACIATH IIPOBEPSAEMOE IPEATIONOKEHNE (THIIOTE3Y), Pa3IN4aTh U HHTEPIPETUPOBATH
MOJTy4EHHBIH pe3yIbTaT, HAXOANUTH OLIMOKH B XO/E OMBITA, AETaTh BEIBOABI IO €T0 PE3yIbTaTaMm;



MIPOBOMTH OTIBITHI ITO HAOTIOACHHUIO (PH3UIECKUX SABICHUN HITN PU3NIECKUX CBOMCTB Tel: (OpMYyIUPOBAThH
IpOBepsieMBble PEIION0KEHHUS, COOUPATh YCTAHOBKY M3 IPEIUIOKEHHOT0 000pyIOBaHHUS, 3aIIUCHIBATh X0 OIBITA
1 GOpPMYIIMPOBATH BHIBOABL;

BBIIIOJIHATH NPSIMBIC H3MEPEHHS PacCTOSIHUSA, BPEMEHH, MacChl Tesa, 00bEMa, CHIIBI M TEMIIEPATYpPHI €
HCIIONB30BAaHUEM aHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB; 3aIMCHIBATH OKa3aHHs IPHOOPOB C YIETOM 3alaHHOI
a0COIIOTHOH ITOTPENTHOCTH U3MEPEHU;

MPOBOJIUTD UCCIIE0OBAHNE 3aBUCUMOCTH OJTHOH (PM3NUECKOIl BEIMYMHBI OT IPYToi ¢ UCIIOJIb30BAaHHEM
NPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JIBUXKYILIETOCS TeJla OT BPEMEHU JIBIKSHUS TEJNa; CUIIBI
TPEHHsI CKOJIB)KEHUS OT Beca Tejla, KadyecTBa 00pabOTKH MOBEPXHOCTEH TeN M HE3aBUCHUMOCTH CHJIIBI TPEHUS OT
TUTOLIA M CONPUKOCHOBEHHMS TEJT; CHJIBI YIPYTOCTH OT yIJIMHEHUS MPY>KUHBI; BEITAIKUBAIOIIEH CHIIBI OT 00bEMa
MOTpY>XEHHOM YacTH TeJa U OT INIOTHOCTH >KUJIKOCTH, €€ HEe3aBUCUMOCTH OT IIOTHOCTH Tella, OT IITyOUHEBI, Ha
KOTOPYIO TIOTPY>KEHO TEJIO0; YCIOBHH IIaBaHUs TeJl, yCIOBHH paBHOBECHS phlyara 1 0JIOKOB); y4acTBOBATh B
IUIAHUPOBAHUH Y4eOHOTO UCCIICIOBAHMUS, COOMPATh YCTAHOBKY M BBIIOJIHATH U3MEPEHHMS, CIIeIys IIPEIIOKEH-
HOMY IUIaHy, pUKCHPOBATH PE3yJIbTATHI IOJTYYSHHOM 3aBHCUMOCTH (DM3NYECKHUX BEJIMYHH B BHIE NPEIJI0KSHHBIX
TabuuI ¥ Tpa)MKoB, AeNaTh BEIBOIBI IO Pe3yJIbTaTaM UCCIICAOBAHMS;

NPOBOJNTH KOCBEHHbIE H3MEPCHUS (PM3NYCCKHUX BEIMYHH (IUIOTHOCTH BELIECTBA KUAKOCTH U TBEPIOTO
Tena; CHIa TPEHHUS CKOJIBbKESHHS; TaBJICHHE BO3/yXa; BHITAIIKMBAIOIIAS CHJIa, ISHCTBYIOIIAs Ha TIOTPYKEHHOE B
KHUJIKOCTB TEJI0; KO3 PHUIUSHT MOJE3HOTO ACUCTBHUS MPOCTHIX MEXaHU3MOB), CICIYS MPETOKECHHON
WHCTPYKIMU: TIPY BBIIOJIHEHUU U3MEPEHUI COOMPaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYHCIISATH 3HAUCHHE
HWCKOMOMW BEJTUYHHBI;

co0JIo1aTh paBHiIa TEXHUKH 0€30IMIaCHOCTH IpH padoTe ¢ 1abopaTOpHBIM 000PYI0BaHUEM;

YKa3bIBaTh MPUHIIMIIE AEHCTBUS IPHOOPOB U TEXHUYECKUX YCTPOUCTB: BEChI, TEPMOMETP, AUHAMOMETP,
cooOIaromuecss  COCyAbl, 0apoMeTp, pblyar, IOABMKHBII U HEIIOABM)KHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTH;

XapaKTepru30BaTh IPHHLMITEI ACHCTBHSA W3YYCHHBIX NPUOOPOB U TEXHUYECKHUX YCTPOMCTB C OMOPOi HA HX
omucaHus (B TOM YHCIIE: TOAIIUITHUKH, YCTPOHCTBO BONONPOBOA, THAPABINYSCKUI pecc, MaHOMETP,
BBICOTOMED, IOPLIHEBOH HACOC, apEOMETP), UCIIONB3Ys 3HAHHS O CBOMCTBAX (HU3HMUCCKHUX SBICHUI M HEOOXOIH-
Mble (PH3UYCCKHE 3aKOHBI M 3aKOHOMEPHOCTH;

NPHBOJUTH MPUMEPHI / HAXOAUTH HHYOPMAIHIO O IPUMEpPaX MPAKTUIECKOTO MCIOJIB30BaHUS (PH3NIECKHUX
3HAHMH B OBCETHEBHOW )KU3HU AJ1s1 oOecrieueHus: 6e30IacHOCTH MK 00paIleHuH ¢ IPUOOpaMu U
TEXHUYCCKUMHU yCTpOﬁCTBaMH, COXpaHCHUSA 3A0POBb U CO6J'IIOI[€HI/I$[ HOPM 5KOJIOTUYECKOTO MMOBCJACHUA B OKPY-
JKaroleu cpene;

OCYIIECTBJIATDH OT60p HCTOYHUKOB I/IH(bOpMaI_[I/II/I B C€THU HHTepHeT B COOTBETCTBHUHU C 3aIaHHbBIM
TIOUCKOBBIM 3alIpOCOM, Ha OCHOBE UMCIOIIUXCA 3HAHUM U HyTéM CpaBHCHHA PAa3JIMYHBIX HCTOYHUKOB BBIJACIATH
nHpopMaluio, KoTopast sSBJIIETCS POTHBOPEUNBON HIIM MOXKET ObITh HEJJOCTOBEPHOIA;

MCIIOJIB30BATh IIPH BBIMOJIHEHUH YYeOHBIX 3aJaHUI HAYYHO-TIOMYJIAPHYIO JIUTepaTypy GU3HIECKOro
COZIepKaHMs, CIIPABOYHBIC MaTepHAIbI, PeCYpChl ceTh VIHTepHeT; BiaJeTh NpuéMaMy KOHCIIEKTUPOBAHHUS TEKCTa,
npeoOpa3oBaHus HHOOPMAIIMH U3 OJTHOH 3HAKOBOW CHCTEMEI B IPYTYIO;

cO3/1aBaTh COOCTBEHHBIC KPaTKUE IIMCBMEHHBIC M YCTHBIC COOOIICHHUS Ha OCHOBE 2—3 UCTOYHHUKOB
uHpOpMaLUK HU3UIECKOTO CONSPIKaHUs, B TOM YUCIie MyOINYHO JeTaTh KpaTKHe COOOIICHHS O pe3yJibTaTax
MIPOEKTOB MJIM Y4EOHBIX HCCIICIOBAHHI; IIPU 3TOM IPaMOTHO HCIIOJIb30BaTh N3Y4YEHHBIN MOHATUHHBIN anmapaT
Kypca (PU3UKH, CONPOBOXK/IATh BBICTYIUICHHE ITPE3CHTAIMEH;

IIPpY BBITIOJTHEHU N y‘-Ie6HBIX IIPOCKTOB 1 I/ICCHCI[OBaHI/Iﬁ pacnpeacisiTb 00s13aHHOCTH B rpynmne B
COOTBCTCTBHHU C IIOCTABJICHHBIMHU 3aaa4aMH, CJIICAWUTH 3a BBIIIOJIHCHUCM I1JIaHA HeﬁCTBHﬁ, AICKBATHO OLICHUBATH
COOCTBEHHBII BKJIaZ B ACATCIIBHOCTD I'PYIIIbBI; BEICTPANBATH KOMMYHUKATHUBHOC BSaHMOHeﬁCTBHC, Y4YuThIBas
MHEHHUE OKPYKAIOIINX.

8 KUIACC

METANPEJIMETHBIE PE3YJIbTATbBI

YHuBepcalilbHbIE MTO3HAaBAaTEIbHbIE JEHCTBUS

Bba3zoevie nozuueckue oeticmeus:

BBISIBIIAITh M XapaKTEPH30BaTh CYIIECTBEHHBIE IPU3HAKN 00BEKTOB (SABICHHUN);

yCTaHaBJIMBAaTh CYIIECTBEHHBIH MPU3HAK KIacCH(HUKAIIH, OCHOBAHUSA JJIs1 0000IICHNS U CPAaBHEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U IIPOTHBOPEUMS B pacCMaTPUBAEMBIX (DaKTax, JaHHBIX U HAOJIIOACHUSX,
OTHOCSIIIUXCSI K (PU3NUYE CKUM SBICHUSIM;

BBISIBJIATH MPUYMHHO-CJIEJCTBEHHBIC CBS3M NP N3YyYCHUH (PU3MUECKUX SBJICHUH U ITPOLIECCOB; eaTh
BBIBOJIbI C UCHIOIb30BAHUEM JEAYKTUBHBIX U HHAYKTUBHBIX YMO3aKIIOUEHUI, BBIIBUTaTh TUIIOTE3BL O
B3aUMOCBSI3SIX (PU3NYECKUX BEIIHMYHH;



CaMOCTOSITEIEHO BBIOUPATH CITOCO0 pereHus yaeOHoi Gr3ndecKkoi 3aaun (CpaBHEHHE HECKOJIBKUX
BapUaHTOB PElICHHS, BbI OOp HanboIIee MOAXOISIIEr0 ¢ YYETOM CAaMOCTOSATENHHO BhIICIICHHBIX KPUTEPHUEB).

Ba3zoevie uccneooeamenvckue oeticmeus:

HCIIONIb30BaTh BOIIPOCHI KaK HUCCIIENOBATENbCKUI HHCTPYMEHT O3HAHNS;

MPOBOJUTH 10 CAMOCTOSTENBEHO COCTABIEHHOMY IUIaHY OMBIT, HECIOXKHBIN (PU3NYECKHH IKCIIEpUMEHT,
HeOoJIbIIoe HCCIIeJOBaHUE (PU3UIECKOTO SIBJICHNUS;

OLICHMBATh Ha MPUMEHUMOCTb M JIOCTOBEPHOCTH HH(POPMALINIO, MOIYUYSHHYIO B XOJI€ UCCIIEIOBAHUS HIIH
9KCIEPUMEHTAa,

CaMOCTOATENBHO (hOPMYJINPOBATH 000OIEHHS 1 BBIBOJIBI T10 pe3yJIbTaTaM IMPOBEIEHHOTO HAOIIOICHHS,
OTIBITa, UCCIICAOBAHNS;

MPOTHO3MPOBATh BO3MOKHOE JalbHEHINIEE Pa3BUTHE (PU3UIECKUX ITPOIIECCOB, a TAKKE BBIABUTATh
MIPEATION0KEHHS 00 NX Pa3BUTHU B HOBBIX YCIIOBHUSX M KOHTEKCTaX.

Paboma c ungpopmayueii:

NPUMEHSTh Pa3IMYHbIE METObI, THCTPYMEHTHI U 3aIIPOCKI P MOUCKE U 0TOOpe nHpopManny nim
JaHHBIX C YY4ETOM IPEI0KEHHON Y4eOHOH (hH3MUeCKOil 3a1auH;

aHaJIM3MPOBATh, CUCTEMATH3UPOBATh U HHTEPIIPETUPOBATh HH(POPMALINIO PA3INYHBIX BUIOB U (opm
IIPECTaBICHHUS;

CaMOCTOATENIHHO BEIOMPATh ONTHMAIBHYIO (POpMY NpeacTaBIeHI HHYOPMAILMK U HITIOCTPUPOBATh
pelaeMble 3aJa4H HEe CIIOKHBIMH CXEMaMH, InarpaMMaMu, HHOW TpauKoi M MX KOMOHHAIUIMH.

YHuBepcallbHble KOMMYHHUKATUBHbIE JEHCTBUA

Obwenue:

B X0J1¢ 00CYXIeHUs yUeOHOTO MaTepualia, pe3ybTaToB Ja0OpaTOPHBIX PabOT U MPOCKTOB 3aaBaTh
BOIPOCHI 10 CYIIECTBY 00CYkIaeMOI TEMbI M BBICKA3bIBATh UJICH, HAICIICHHBIC HA DEIICHHE 3a/1a4d U
MOJIJIepKaHue OJIaroKenaTeIbHOCTH OOIICHHNS;

COIOCTABJISAITH CBOM CY)KJICHHUS C CY)KACHUSIMHU IPYTUX YYACTHUKOB JHAIOra, OOHAPYKUBATh Pa3iniue U
CXO0ACTBO HOSHHHﬁ; BbIpAXaTb CBOXO TOUYKY 3PC€HHUA B YCTHBIX U MMCbMEHHBIX TCKCTAX; Hy6J’II/I‘IHO MpeaACTaBIATH
Pe3YJIbTAaThI BBIIOJIHEHHOTO (PU3MYECKOTO OMbITa (IKCIIEPUMEHTA, UCCIIEIOBAHMUSI, TIPOEKTA).

Cosemecmnasn desamenbHoCmy (COMPYOHUYUECMBO):

IIOHUMATh U UCIIOJIbB30BAThH HpeI/IMyHleCTBa KOMaHI[HOﬁ nu PIHI[PIBPII[yaJ'H:-HOfI pa6OTI)I HpH peI_HeHI/II/I
KOHKPETHOM (pr3nvecKkoil mpodaeMsr;

MPUHUMATH 1€ COBMECTHOM JeATeIbHOCTH, OPTaHU30BBIBATh JACHCTBUSI MO €€ JTOCTHKEHHUIO:
pacIpeiensaTh poiu, 00CYkIaTh MPOLECCH U PE3YIbTATHI COBMECTHOM pabOTh; 00001aTh MHEHHSI HECKOJIBKHX
JIIOJIEH;

BBIMOJTHATH CBOIO YaCTh PaOOTHI, JOCTHTast KAYECTBEHHOTO PE3yJIbTaTa M0 CBOEMY HATIPABJICHUIO U
KOOPJIMHUPYS CBOU J€H CTBUSI C APYTUMHU WIEHAMU KOMAaH/IbI;

OLICHUBATh KAYECTBO CBOCTO BKJIa1a B O6H_IPII>i HpO}IyKT 110 KpI/ITepI/IﬂM, CaMOCTOATCIIBHO
chopmynrpoBaHHBIM yYaCTHUKAMHU B3aMMOJICHCTBHSI.

YHuBepcallbHbIE PETYJISITUBHBIE 1EHCTBUSA

Camoopzanmauml:

BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX M YIEOHBIX CUTYAIUSIX, TPEOYIOIIUX IS peleHus] GU3HIECKUX
3HAHWM;

OPHUEHTUPOBATHLCS B PA3IMIHBIX MMOAXO0AaX MPUHATHS PEeleHUH (MHANBUAYATbHOE, TPUHATHE PEIICHUS B
TpYIIIe, IPHHSATUE PEIICHHUHA TPYIIION);

CaMOCTOSTEIIFHO COCTABIIATH AJITOPUTM pelicHus (U3NICSCKOH 3a/1a4u WU IJIaHa UCCIICIOBAHUS C YIETOM
HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH MpPEJIaraeMble BAPHAHTHI PEIICHUIA;

JIeNaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

Camokoumpons (pepnexcus):



JlaBaTh aJIeKBaTHYIO OLIEHKY CUTYaIlM{ ¥ Npe/jiarath IjaH e€ N3MEHEeHNUS;

OOBACHATH IPUIUHBI TOCTIKCHNS (HEJOCTIXKCHUS) PE3yIbTAaTOB JICSITENbHOCTH, JaBaTh OLICHKY
IprOOPETEHHOMY OTIBITY;

BHOCHTBH KOPPEKTUBBI B ICSITEILHOCTD (B TOM YHCIIE B XOJ] BBINOIHEHNS (PU3NTECKOTO HCCIIEIOBAHMS HITH
MIPOEKTa) Ha OCHOBE HOBBIX 0OCTOSATEIBCTB, M3MEHUBIIUXCS CUTYAllMH, YCTAHOBIEHHBIX OMNOOK, BOSHUKIINX
TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa eI U YCIOBUSM.

QMOMuOHaJleblﬁ UHmMelJIeKm:

CTaBUTH ce0s HA MECTO JIPYroro 4YejoBeKa B X0JI€ CIOpa WM AUCKYCCHUH Ha HAYYHYIO TEMY, IOHUMATh
MOTHBBI, HAMEPEHHS U JIOTUKY APYTOTO.

Ilpunamue ceda u opyaux:

MPU3HABATH CBOE MPABO Ha OIIMOKY MY peICHNH HU3MUECKHUX 3a1a4 WM B YTBEPXKICHNAX HA HAyIHBIE
TEMBI ¥ TaKOe XKe MIPaBO IPyroro.

INPEJMETHBIE PE3YJIBTATBI

[IpeaMeTHbIC pe3yNbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaxaTh CPOPMHUPOBAHHOCTD Y OOYUAIOIIMXCS YMCHUI:

WCIOJIb30BaTh MOHATHA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBUKEHUE aTOMOB U MOJIEKY1, arperaTHble
COCTOSIHUS BEIIIECTBA, KPUCTAILTIMYECKUE U aMOp(HBIC Tella, HACHIIICHHBIN 1 HeHACHIIIICHHBIH Map, BIaXKHOCTb
BO3/yXa; TEMIIEpaTypa, BHyTPEHHAA SHEPTHUs, TEIUIOBOM JBUTAaTeNb; JJIEMEHTAPHBIN JIEKTpUUeCKU 3apsi,
3NEKTpUYECKOe TI0JIe, TPOBOAHUKU U TUIIEKTPUKH, TOCTOSHHBIHN 3NEKTPUUECKUH TOK, MAarHUTHOE II0JIE;

pasnuuars siBlieHUs (TEMJIOBOE pacIlIMpeHUe/CxKaTHe, TeINIoNepeaada, TeII0BOe paBHOBECHE, CMaylBaHHE,
KalWIJIIPHBIE 5B JICHUS, UCTIApeHNE, KOHACH AW, IUIaBJICHNE, KpUCTAJUIN3aIus (OTBEpIeBaHNE), KUIICHUE,
Terulonepeaya (TEIIONPOBOAHOCTh, KOHBEKIINS, H3ITyUCHHE); STEKTPU3AIMS TeJl, B3aNMOACHCTBHIE 3apsI/IOB,
JEHCTBUS SJIEKTPUUECKOT0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE MATHUTOB, J€HCTBHE MArHUTHOTO TOJIS
HAa TPOBOJIHUK C TOKOM, 3JICKTPOMATHUTHAS WHAYKIKS ) IO OIIMCAHUIO HX XapaKTEPHBIX CBOHCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NIECKOE SBICHIE;

pacro3HaBaTh TPOSBICHHE H3YyYCHHBIX (DPH3MUYECKUX SIBIICHHH B OKPYKAIOIIEM MHPE, B TOM YHCIIE
(u3ndecKye sIBICHUS B IPUPO/JIE: MOBEPXHOCTHOE HATSHKCHHE M KAIMJUIPHBIC SBJICHUS B IIPUPOJIE, KPUCTAILITHI B
npupoe, unydenue CoiHIa, 3aMep3aHne BOI0EMOB, MOPCKUE OpH3HI, 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHEeTa;
JJIEKTPUUECKHE SIBJICHUS B aTMOC]epe, IEeKTPUUECTBO KHUBBIX OPraHU3MOB; MAaTHUTHOE T10JIe 3eMJIH, Ipeid
IIOJIFO COB, POJIb MATHUTHOTO TOJIS JUIS JKU3HU Ha 3eMJie, IOJSIPHOE CUSTHHE; IPU 3TOM MEPEBOIUTH
MPaKTHYECKYIO 3aJ1a4y B yueOHYI0, BBIIIENISTh CYIIECTBEHHbIE CBOHCTBA/IPH3HAKN (PU3MYECKUX SIBIICHHIA;

OIUCHIBATh U3YUEHHBIC CBOMCTBA Tell M (PM3UYECKHUE SBICHUSI, UCIIOIb3Ysl (PU3NIECKUE BETUYNHBI
(TemmnepaTypa, BHYTPEHHSIS SHEPIHs, KOJIUYECTBO TETJIOTH, YAEIbHAsA TEIIIOEMKOCTh BEIIECTBA, YACTbHAS
TEIUIOTA TUIABJICHUS, YACIbHAS TEIIOTa Mapoo0pa30BaHusl, yaeIbHAS TEIUIOTa CTOPAHHS TOIDIHBA, KO3()HUIHEHT
I0JIE3HOTO AEMCTBHS TEIJIOBOM MAaIllMHbI, OTHOCUTENbHAS BIAXKHOCTh BO3AYXa, SIEKTPUUECKUH 3apsil, CHIIa TOKa,
JIEKTPUUECKOE HAIPSDKEHUE, CONPOTUBIICHHE TPOBOAHNKA, yIEIbHOE CONPOTUBIICHHUE BELIECTBA, paboTa 1
MOIIHOCTH JIEKTPUUECKOTO TOKA); ITPH ONHMCaHUM NPABUIIEHO TPAKTOBAThH (PU3NUECKHI CMBICI UCIIOJIB3yEeMbIX
BEJIMYNH, 0003HAUCHHUS U eIUHUIBI (PU3NYECKNX BETMYNH, HAXOIUTH (JOPMYJIBI, CBSI3BIBAIOIINE JAHHYIO
(U3MYECKYIO BEWYMHY C APYTMMH BEINYUHAMH, CTPOUTD I'padrKy M3yUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYUH;

XapaKTepu30BaTh CBOWCTBA TeJ, (U3UIECKUE SIBICHUS U IPOIIECCHI, HCIIOJIB3YS OCHOBHBIE TIOI0KEHUS
MOJIEKYJISIPHO-KHHETH YeCKOH TEOPUH CTPOSHHS BEIIECTBA, PHUHIIHII CYTIEPIIO3UINH TOJIeH (Ha Ka4eCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHUs 3aps/a, 3akoH OMa Jy1s ygacTKa 1emnu, 3akoH J[xoyms - JIeHma, 3aK0H COXpaHEeHUs
SHEPIHH; IIPH STOM JaBaTh CIOBECHYIO (DOPMYTHUPOBKY 3aKOHA M 3aIHMCHIBATH €r0 MaTEMAaTHIECKOE BRIPAKCHNE,;

OOBSICHATH (PH3UUECKUE MTPOIECCH] U CBOWCTBA TEJI, B TOM YHUCJIE M B KOHTEKCTE CUTYAIHH MPAaKTHKO-
OpPHEHTHPOBAHHOI'O XapaKTepa: BBISBIATH IPUIMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsicHeHHE 13 | - 2
JIOTHYECKHUX I1aroB ¢ ornopoi Ha 1 - 2 u3y4eHHbIX CBOMCTBA (PU3NUECKHX SBICHUH, PU3NIECKUX 3aKOHOB HIIH
3aKOHOMEPHOCTEH; pelaTh pacuéTHbIE 3a4a4H B 2 - 3 NeHCTBHS, HCIIOJIB3Ys 3aKOHBI ¥ (DOPMYJIBI, CBS3bIBAIOIINE
(u3nYecKre BeIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aJlauy 3alliChIBAaTh KPATKOE YCIOBHUE, BBISBIAThH
HEJIOCTAaTOK JaHHBIX JUIs PELICHHs 3a/1a4, BEIOMpaTh 3aKOHBI U (YOPMYJIbI, HEOOXOJUMBIE JUIsl €€ PelIeHMS,
MIPOBOJIUTH PACUYETHI M CPAaBHUBATH MOJTYICHHOE 3HAUCHHE (PH3MUECKON BETMIUHEI C M3BECTHBIMU JaHHBIMU;

pacro3HaBaTh npoOIEeMbI, KOTOPEIE MOKHO PEIIUTH MPU TIOMOIITH (PU3NIECKUX METOIO0B; NCIONB3YS
OIIMCAHUE UCCIIEOBAHMS, BBIIENIATh IPOBEPSIEMOE MIPENII0N0KEHNE, OLIEHUBATh IIPABUIILHOCTD MOPSIKA
IIPOBEJIEHUS UCCIENOBAHHUS, AEIATh BbIBOJBL;



MPOBOJUTD OMBITHI 110 HAOMIOACHUIO (PU3NUECKUX SIBICHUH WIN (PU3NUECKUX CBOWCTB Tel (KanmIIIpHbIS
SIBIICHUSI, 3aBUCUMOCTD JIaBJICHHS BO3yXa OT €ro 00bEMa, TeMIIEpaTyphl; CKOPOCTH IIpolecca
OCTBIBAaHMSI/HATPEBAHNS MTPU M3ITyICHUH OT IIBETA M3y YaIOIIEi/ TTOTJIONIA0IEH TOBEPXHOCTH; CKOPOCTh
UCTIAPEHHS BOJBI OT TEMIIEPATYPHI )KUAKOCTH U TIIOIMAAN €€ TOBEPXHOCTH; JICKTPU3ALS TENl U B3aUMO/IeiicTBIE
NEKTPUUECKUX 3aPAJOB; B3aNMOCHCTBHE MTOCTOSHHBIX MAalrHUTOB, BU3yaIn3alys Mar HUTHBIX TOJICH
MIOCTOSTHHBIX MarHUTOB; AEHCTBUSI MAaTHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOM -
CTBa DJIEKTPOABUIATENS IOCTOSHHOTO TOKa): (hOPMYJIMPOBATH IIPOBEPSIEMBIE MPETIOI0KEHUs, COOUpPaTH
YCTaHOBKY M3 MPEAJI0KEHHOTO 000PY/I0BaHUS; ONUCHIBATH X0 ONBITA U (JOPMYITHUPOBATH BHIBOJIBI;

BBITIOJIHATD MIPSIMBIE H3MEPEHHS TEMIIEPATYPbI, OTHOCUTEJILHOM BIa)KHOCTH BO3/yXa, CHIIBI TOKa,
HAaIpsDKEHUS ¢ UCIIOIb30BaHUEM aHAJIOTOBBIX IPHOOPOB M IaTYUKOB (PM3MYECKUX BEIMYUH; CPAaBHUBATh
Ppe3yNbTaThl U3MEPEHUH C YUETOM 3aaHHOI a0COIIOTHON O PELTHOCTH;

MPOBOJIUTD UCCIIEOBAHNE 3aBUCUMOCTH OJTHOH (PM3NUECKOIl BEIMYMHBI OT JIPYroH ¢ UCIIOJIb30BAaHHEM
MPAMBIX U3MEPEHHUH (3aBHCUMOCTD COIPOTHBIICHUS IIPOBOAHUKA OT €TO AJIMHBI, IIOMAIN ITOTIEPEIHOTO CEICHHS
1 YAENBHOTO CONPOTHBIICHUS BEIIECTBA IPOBOJHNKA; CHIIBI TOKA, HAYIIETO Yepe3 IPOBOJHUK, OT HANPSIKEHHS Ha
IIPOBOAHUKE; NCCIIEJOBAaHNE ITOCIEIOBATEIFHOTO U TAPAJUICIFHOTO COSANHEHNH TPOBOAHUKOB): INIAHUPOBATh
HCCcIeOBaHNE, COOMPATh YCTAHOBKY U BBHIMOJHATH H3MEPEHHUS, CIEAYs NMPEINIOKCHHOMY IIaHy, PUKCUPOBATH
PE3yNbTaThl HOJYYCHHON 3aBUCUMOCTH B BU/IE TaOJIHI ¥ TPa(rKOB, A€IaTh BEIBOJBI 10 pE3yabTaTaM
HCCIIeIOBAHHUS;

MPOBOJINTH KOCBEHHBIE M3MEPEHUsI (PU3MUECKHUX BENUUUH (yIelbHasl TEII0OEMKOCTh BEIIECTBa,
COIIPOTHBIICHHE IIPOBOJHUKA, pabOTa U MOIIHOCTH JIEKTPUUECKOTr0 TOKA): IJIAHUPOBATh U3MEPEHHMs, COOMPATh
9KCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEYs MPEJIOKEHHOW HHCTPYKLIMH, M BBIYUCIISATh 3HAUCHHE BEJIMYMHBL;

co0JIr0IaTh MPaBUIa TEXHUKU 0€30IIaCHOCTH MPH padoTe ¢ 1a00paTOPHBIM 000PYIOBAHUEM;

XapaKkTepu30BaTh NPUHLIUIIBI JEHCTBHUS M3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOHCTB C OMOPOHN HA MX
onucaHus (B TOM YHCIIC: CHCTEMa OTOIUICHHS IOMOB, THTPOMETP, ITApOBast TypOMHA, aMIIEPMETP, BOJILTMETP,
CYETUHK 3JIEKTPUIECKON SIHEPTUH, 3JIEKTPOOCBETHTEIBHBIE IPHOOPHI, HArPEBaTEIbHBIE IEKTPOIIPUOOPHI
(TpuMepBl), ANEKTPHIECKUE MTPEAOXPAHUTEIH; JIEKTPOMArHUT, SIEKTPOIBUTaTeNb IIOCTOSIHHOTO TOKA),
UCTIONB3Ys 3HAHUS O CBOUCTBAX (PU3UUECKUX SIBICHUN M HEOOXOANMBIE (PU3NUCCKHIE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOHCTBA M M3MEPUTEIbHBIE IPHOOPHI IT0 CXeMaM M CXEMAaTHYHBIM
pHUCyHKaM (’KUAKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, JIBUIaTeNIb BHYTPEHHETO CrOpaHus,
AJIEKTPOCKOII, PEOCTAT); COCTABIISATH CXEMBbI 3JIEKTPUUECKHUX LIENEH C MOCIEA0BATENbHBIM U MapaieibHbIM
COCIMHEHUEM DJIEMEHTOB, pa3jinyasi yCJIIOBHbIE 0003HAYEHHSI DJIEMEHTOB JIEKTPUUECKHX LIETeH;

MPUBOAMTH TPUMEPHI/HAXOANTH HH(OPMALINIO O TpUMepax MPaKTHYECKOrO HUCIOIb30BaHUS (PU3NIECKIX
3HAHMH B OBCEIHEBHOM )XU3HU JIs1 oOecreueHus 0e3011aCHOCTH TP 00pallleHHH ¢ Ipudopamu u
TEXHHYECKUMH YCTPOHCTBAMH, COXPAHEHUs 370POBbs M COOIIO/ICHHS HOPM SKOJIOTMYECKOTO OBE/ICHNS B
OKpYXaloIIeH cpese;

OCYLIECTBIISITH TNMOWUCK WH(OopManmu (QU3NIECKOro CcojepskaHus B ceTu MIHTepHeT, Ha OCHOBE
MMEIOIINXCS 3HAHUH U ITyTEM CpPaBHEHUS JJOTIOJIHUTENBHBIX HCTOYHUKOB BBIJICNATh HH(OpMALNIO, KOTOpast
SIBIISIETCSI IPOTUBOPEUMBON MITM MOXKET OBITh HEIOCTOBEPHOM;

MCIIOJIb30BaTh IIPH BHINOJHEHUH YUEOHbIX 3aJaHNi HAyYHO-TIOMYJIAPHYIO JUTEpaTypy GU3MIECKOTO
COJIepIKaHusl, CIPABOYHbIE MaTepHaJIbl, PECYpChl ceT MHTepHeT; BiajeTh NpuéMaMn KOHCIIEKTHPOBAHHUS TEKCTa,
npeoOpa3oBaHust MHGOPMAIMH U3 OJHON 3HAKOBOI CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE TMCHMEHHBIE U KpaTKHe YCTHBIE COOOLIeHUs, 000011as HHHOpMALUIO U3
HECKOJIbKUX HCTOYHHUKOB (PU3UUECKOTO COJIEPIKaHHMsI, B TOM YHUCIIE MYOIHMYHO MIPEACTABISTh PE3YJIbTAThI
MPOEKTHOM MJIM HCCIIEIOBATENbCKOM JIEATEIBHOCTH; PU TOM IPAaMOTHO UCIIOJIb30BaTh U3y4YEHHBIH
MOHSTUHHBIN annapaT Kypca (U3UKH, COIPOBOXK/IATh BBICTYIICHUE [TPE3CHTALIUCH;

IIPY BHITTOJTHEHUH yYEOHBIX IIPOCKTOB U HCCIIEA0BAHNH (PU3NUECKHUX MPOIIECCOB pacipeaessTh
00513aHHOCTH B TPYIINE B COOTBETCTBUY C ITOCTaBJICHHBIMH 33J[adaMu, CJICJNTD 32 BBIIIOJIHEHUEM TUIaHA ACHCTBUIH
1 KOPPEKTUPOBATH €r0, 3/IEKBATHO OLICHUBATh COOCTBEHHBIN BKJIAJI B JIESITEIILHOCTD TPYIIIBL; BEICTPAUBATh KOM-
MYHHUKaTHBHOE B3aNMOICHCTBHE, NPOSBIISIsi TOTOBHOCTh pa3pemiaTh KOH(INKTHI.

9 KJIACC

JIMYHOCTHBIE PE3YJIBTATbBI

Hampuomuuecxoe 60CIIMTAHHUE:

MPOSIBIICHUE UHTEPECa K UCTOPUU B COBPEMEHHOMY COCTOSTHHIO POCCHICKOHN (PH3MUYECKON HAYKHY;
[IEHHOCTHOE OTHOIICHHE K JOCTHKCHHUSIM POCCHHCKUX YUEHBIX (PU3HUKOB.

Fpaomdancxoe u nyoeuo-upaecmeennoe eocnumanue:



TOTOBHOCTb K aKTUBHOMY Y4acCTUIO B 06CY)K,H€HI/II/I O6III€CTBCHHO-3H8.‘II/IMI)IX " 3THYCCKHUX np06neM,
CBA3aHHBIX C IMTPAKTUYCCKUM IPUMCHCHUEM JTOCTHOKECHUM (bI/ISI/IKI/I;
OCO3HAHNE BAXXHOCTHU MOPAIBHO-3TUYCCKUX IMTPUHIUIIOB B AE€ATEIIBHOCTH y‘IéHOI‘O.

Icmemuueckoe eocnumanue:

BOCHPUSITHE ICTETHIECKNX Ka4eCTB (PM3MUECKON HAYKH: €€ TapMOHIMYHOTO MOCTPOSHHS, CTPOTOCTH,
TOYHOCTH, JTAKOHUYHOCTH.

l[ermocmu HAYy4YHO020 RO3HAHUA .

OCO3HaHHE IEHHOCTH (pU3n4ecKol HayKH KaK MOIHOTO MHCTPYMEHTA IIO3HAHUS MUPA, OCHOBBI Pa3BUTHS
TEXHOJIOTUH, BAXKHEHIIEH COCTAaBIISIIOILEN KyIbTYpBbI;
pa3BHUTHE HAyYHOH JTI0003HATEIBHOCTH, HHTEPECA K HCCIIEAOBATEIBCKON IESTENbHOCTH.

Dopmuposanue Kya1bmyput 300p08b3 U IMOYUOHAILHOZO ONAZONONYYUA:

OCO3HaHNE IIEHHOCTH 0€30I1acHOr0 00pa3a XKHU3HH B COBPEMEHHOM TE€XHOJIOTHYECKOM MHpE, BaXKHOCTH
npaBuJ 0€30MaCHOT0 TIOBEICHHS Ha TPAHCIIOPTE, Ha JOPOTax, C ANEKTPUUECKHM M TEIJIOBBIM 000pYyJI0BaHHUEM B
JOMAITHNX yCIOBHAX;

c(OpMHPOBAHHOCT HABBIKA peIICKCHH, IPU3HAHNE CBOETO NTPaBa HAa OIMIMOKY M TAKOTO XK€ IpaBa y
JPYTroro 4eJIoBeKa.

Tpyooeoe éocnumanue:

AKTHBHOE YJacTHe B PELICHNH IMPAKTHIECKHUX 3a]a4 (B paMKaxX CEMbH, IIIKOJIbI, TOPOJa, Kpasi)
TEXHOJIOTUYECKOHN U COLMANBLHOMN HANPaBICHHOCTH, TPEOYIOIINX B TOM YUCIIe U (U3MYECKUX 3HAHHH;
MHTEpEeC K MPaKTUYECKOMY HM3Y4EHHIO NMpOoQecCuil, CBS3aHHBIX C (PU3UKOIL.

IKxonozuueckoe socnumanue:

OpHuCHTAalUA Ha IPUMCHCHUC (1)I/ISI/I‘IGCKI/IX 3HAHUI JJIA peIICHU 3a/1a4 B obactu 0pr>1<a}01ueﬁ Cpenanl,
TJIAaHUPOBAHUS ITOCTYIIKOB U OLICHKH UX BO3MOJKHBIX HOCJ'IGZ[CTBI/Iﬁ JJIA 0pr>1<a}0mel71 CpCabIl;
OCO3HAHHE TJI00AIBHOTO XapakTepa IKOJOTMYCCKUX HpO6J'IeM nu HyTeﬁ HX pCHICHUA.

Aoanmayusa o6yuarouezoca K U3MEHAIOUWUMCA YCTI0BUAM COUUATILHOIL U RPUPOOHOIL CPedbl:

MOTPEOHOCTh BO B3aUMO/ICHICTBUH NIPH BHITNIOJHEHUH UCCIICAOBAaHUN U IIPOEKTOB (PH3MUIECKOM
HaHpaBHeHHOCTI/I, OTKprTOCTI) OHI:ITy U 3HAHUAM I[pyl"I/IX;

MOBBILIEHUE YPOBHS CBOEI KOMIIETEHTHOCTHU Yepe3 MPAKTHUYECKYIO NESTEIbHOCTD;

MOTPeOHOCTh B (DOPMUPOBAHUU HOBBIX 3HAHUH, B TOM YHCIIEe (POPMYITHUPOBATE UICH, MOHSATHS, THIOTE3bI
0 (u3mveckux OOBEKTAX W SBICHUSX;

oco3HaHHE Ae(HUITUTOB COOCTBEHHBIX 3HAHUI U KOMITETCHTHOCTEH B 001acTH (pH3HKH;

TUTAHUPOBAHKE CBOETO Pa3BUTHS B MPHOOPETECHIH HOBBIX (PU3NUYCCKHUX 3HAHUM;

CTpeMJ'IeHI/Ie aHaHI/IBI/IpOBaTB U BBISBJIIATH B3AUMOCBA3U HpHpO]lBI, O6H_ICCTBa 1 DKOHOMHKH, B TOM YHCJIC C
HCTIONB30BaHUEeM (D1 3MYECKHUX 3HAHUM;

OIIEHKA CBOMX JCWCTBHUH C YIETOM BIHSHHS Ha OKPY)KAIOIIYIO CPEIY, BOZMOKHBIX INT00ATBHBIX
MOCICACTBHM.

METAHNPEJIMETHBIE PE3YJIBTATbBI

YHuBepcallbHbIE MTO3HAaBaTEIbHbIE JEHCTBUS

Bba3zoevie nocuueckue oeticmeus:

BBISIBIIAITh M XapaKTEPH30BaTh CYIIECTBCHHBIC IPU3HAKN O0BEKTOB (SABICHHUN);

YCTaHABJIMBATh CYIICCTBCHHBIN MPU3HAK KJIacCU(UKAINK, OCHOBAHUS JJIs1 000OLICHHS U CPABHCHUS;

BBISIBIIITH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B pACCMATPUBACMBIX (PAKTaX, TAHHBIX M HAOIIOACHUSX,
OTHOCSIIMXCS K (PU3HYC CKUM SIBJICHUSAM;



BBISBIIATH IPUYNHHO-CIICACTBEHHBIC CBSA3H NIPH M3YUCHUH HU3NYECKHX SBJICHUH 1 POLIECCOB; AeNaTh
BBIBOJIBI C HCIIOJIb30BaHHEM JIEAYKTUBHBIX M MHAYKTHBHBIX YMO3AKIIOUEHHH, BBIIBUTATh IHIIOTE3BI O
B3aMMOCBS3SIX (PM3HIECKUX BEJIMYNH;

CaMOCTOSITENTFHO BBIOMPATh CIIOCcO0 pemeHns yaeOHoH Gr3naecKoil 3aqaun (CpaBHEHNE HECKOIBKUX
BapHaHTOB PEIICHUs, BBl 00p HanOoJiee IMOXOAIIETO ¢ Y4ETOM CaMOCTOSTENILHO BBIICIICHHBIX KPUTEPHEB).

Bazoeble uccneooseamenvckue oeiicmeus:

UCIIOJIb30BaTh BOIIPOCHI KaK UCCIIEOBATEIbCKUI HHCTPYMEHT HO3HAHNS;

MPOBOJUTH 10 CAMOCTOSTENBEHO COCTABIEHHOMY IUIaHY OMBIT, HECIOXKHBIN (PU3NYECKHH 3KCIIEPUMEHT,
HeOoJIbIIoe HCCIIeJOBaHHE (PU3UIECKOTO SIBJICHNUS;

OLICHUBATh Ha IPUMEHUMOCTD ¥ JOCTOBEPHOCTH MH(POPMALIUIO, TOTYYSHHYIO B XOI€ HCCICIOBAHUS WU
IKCIIEPUMEHTA;

CaMOCTOSTENFHO (POPMYITHPOBATE OOOOIICHHS 1 BRIBOJIBI IO PE3yIbTaTaM IMPOBEACHHOTO HAOIIOICHUS,
OITBITA, HCCIICIOBAHNS;

NPOTHO3UPOBATH BO3MOXKHOE JANIbHEHIIee pa3sBUTHE (PU3MIECKHX IPOLIECCOB, a TAKXKE BHIIBHIATh
TIPEANOJJIO0KCHHUA 00 ux Pa3BUTHUU B HOBBIX YCJIOBHAX U KOHTCKCTaX.

Paboma c ungpopmayueii:

NPUMEHSTh Pa3IMYHbIE METObI, THCTPYMEHTBI U 3alIPOCHI P MOUCKE U 0TOOpe nHpopManuy nim
JAaHHBIX C yY4ETOM IPEUI0KEHHONW y4eOHOH (HH3HMUIECKOM 3a1auH;

aHAIM3MPOBATh, CHCTEMAaTH3UPOBATh M HHTEPIIPETHPOBATh HH(POPMANNIO Pa3IMIHBIX BUIOB U (opm
IIPE/ICTaBIICHUS;

CaMOCTOATENHHO BEIOMPATh ONTHMAIBHYIO (POPMY NpeacTaBIeHI HHYOPMALIMK U HITIOCTPUPOBATh
pelaeMble 3aJauK HEe CIIOKHBIMH CXEMaMH, InarpaMMaMu, HHOW TpauKoi ¥ MX KOMOHHAIUIMH.

YHI/IBepCEU'ILHLIe KOMMYHUKATHBHBIC HeﬁCTBHﬂ

Obwenue:

B X0JIe 00CYXIeHHUs yueOHOTO MaTepHaia, pe3yJIbTaToB J1ab0paTOPHBIX PadOT 1 MPOCKTOB 3aaBaTh
BOTIPOCHI IO CYIIIECTBY 00CYKJaeMOil TeMBI M BHICKAa3bIBaTh UJIEH, HAlIEJICHHBIE Ha pEIICHUE 3a/1a4H U
moJiAepkaHue GJ1aro)kenaTeIbHOCTH OOICHS;

COTIOCTAaBJIAITh CBOU CYXKJICHHS C CYKICHUSIMU APYTUX YYACTHUKOB JUasora, 00Hapy>KUBaTh pa3inudnue U
CXOJICTBO MO3HUIINH; BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MHCbMEHHBIX TEKCTAX; MMyOJIMYHO MPEACTaBIATh
Pe3yJbTaThl BBIIOJIHEHHOTO (PU3MYECKOTO OMbITa (IKCIIEPUMEHTA, UCCIIEIOBAHUSL, TIPOEKTA).

Cosemecmnasn desamenbHocms (COMPYOHUUECMBO):

MOHUMATH U HCIIOJH30BATh IPEUMYIIIECTBA KOMAaHIHOW N HHAMBUAYAIFHON paOOTHI IIPH PEIICHIH
KOHKPETHOU (PU3UIECKON MPOOIEMET;

MPUHUMATH LEIH COBMECTHOM AESITEIbHOCTH, OPTaHU30BbIBATh AEUCTBUS MO €€ JOCTHXKEHHUIO:
pactpenensTh poiiu, 00CYX AaTh MPOIECCH U Pe3yIbTaThl COBMECTHOM pabOThI; 0000111aTh MHEHHUS HECKOIBKUX
JTFOJICH;

BBITIOJTHATH CBOIO YacTh pa0OThI, TOCTUTAsI KAYECTBEHHOTO pe3yiIbTaTa Mo CBOEMY HAIIPABJICHUIO U
KOOPJIMHUPYS CBOU J€H CTBUSI C APYTUMHU WIEHAMU KOMAH/IbI;

OLICHUBATHh KAYECTBO CBOCTO BKJIaJda B O6H.IPII>i HpO}IyKT 110 KpI/ITepI/IS{M, CaMOCTOATCIIBHO
c(hopMyITHPOBAHHBIM YYaCTHUKAMH B3aHMO/ICHCTBHS.

YHuBepcallbHbIE PETYJISITUBHBIE 1EHCTBUSA

Camoopzanuxauml:

BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX M YIEOHBIX CUTYAIUAX, TPEOYIOMINX IS peleHus] GU3HIECKUX
3HAHUU;

OPUCHTUPOBATHCS B PA3IMYHBIX MMOJIX0AAX MPUHITUS PEUICHUH (MHINBUAYAIBLHOE, IPUHATHE PEIICHHS B
TpYIIe, MIPUHATUE PEIICHUIA TPYIIION);

CaMOCTOSITEIEHO COCTABIISITh AITOPUTM PeIleHUsT GU3MIECKOH 3a/1a9H WK TUTaHa UCCIICIOBAHMSI C YIETOM
AMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh MpeiaraeMble BaApUaHThI PEIICHUH;



JIeaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHNE.
Camoxonmpons (pepnexcus):

JlaBaTh aICKBaTHYIO OLIEHKY CUTYallUH U IpeuaraTh IJIaH €€ U3MEHEHUS,

OOBSICHATH MPUYUHBI JOCTHKCHUS (HSAOCTIIKCHHS) PE3YJIbTATOB NCATCIBHOCTH, JaBaTh OLCHKY
MPpUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B ICATCILHOCTH (B TOM YHCIIC B XOJT BBITOJHCHHS (YU3NICCKOTO UCCIICAOBAHUS UK
MPOEKTA) Ha OCHOBE HOBBIX OOCTOSATEIILCTB, U3MECHUBIINXCS CUTYAIIM, YCTAHOBICHHBIX OIIHOOK, BO3HUKIIIAX
TPYAHOCTEN;

OLICHUBATH COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBUSAM.

3M0l(u0Haflebll? unmesliekm:

CTaBUTH ceOs Ha MECTO JIPYTOTO YEIIOBEKA B XO/€ CIIOpa WIIA AUCKYCCHH Ha HAYIHYIO TEMY, TOHUMATh
MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOTO.

Ilpunamue ceoa u opyaux:

NpU3HABaTh CBOE MPABO Ha OIIUOKY MU peleHn: GU3NUECKHUX 3a7a4 WIN B YTBEPKACHHUIX HA HAy4YHbIC
TEMBI M TaKOE JK€ IIPABO APYIoro.

HNPEIMETHBIE PE3YJIBTATDI

[TpenmeTHBIE pe3yIbTaThl HA 0a30BOM YPOBHE IOJDKHBI OTpaXkaTh CHOPMHUPOBAHHOCTH y 00yUaIOMIMXCS YMEHUI:

HCIIOJIb30BaTh MOHATHUS: CHCTEMa 0TCUYETa, MaTepUalibHas TOUKa, TPACKTOPHUs, OTHOCUTEIBHOCTh
MEXaHU4eCKOT0 IBMXKEHHUs, leopManus (yrpyras, miacTuueckas), TpeHue, HIEHTPOCTPEMHUTENBHOE YCKOPEHHE,
HEBECOMOCTb U NEPErpy3KH; IEHTP TSKE CTH; aOCONIIOTHO TBEPAOE TEJO, IEHTP TSDKECTH TBEPIOTO Tena,
paBHOBeECHE; MEXaHNYECKHE KoJIeOaHUs M BOJIHBI, 3BYK, HH(PPA3 ByK U YJIbTPa3BYK; JJICKTPOMarHUTHBIE BOJIHBI,
IIKaj1a 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M AATbHO30PKOCTH, CIIEK TPbI CITyCKaHHS U ITOTJIONICHHS;
anbda, 6eTa ¥ raMMa-u3ITydeHHNs, N30TOIIBI, sJIepHAast SHEPTeTHKA;

pasnuyars siBIeHUs (paBHOMEPHOE U HEPaBHOMEPHOE MPSIMOIMHEHHOE ABMKEHHE, PABHOYCKOPEHHOE
NIPSMOJIMHEHHOE JIBI)KCHHE, CBOOOIHOE MaJICHUE TeJl, PABHOMEPHOE JIBIDKEHHUE 110 OKPYKHOCTH,
B3aMMOJICHICTBHE TEJI, PEaKTUBHOE JBIDKEHHE, KoJieOaTeNbHOE ABIKEHHE (3aTyXalOINe U BEIHYXK/ICHHBIE
KosebaHus), pe30HaHC, BOJTHOBOE JBIDKEHHUE, OTPAXKCHHE 3BYKa, IPSIMOJIMHEHHOE paclpoCTpaHeHHE, OTPaKEHHE
1 TIpeJIOMJICHHE CBETA, IIOJTHOE BHYTPEHHEE OTPaKCHUE CBETA, Pa3o)KeHHe OeIoro CBETa B CIEKTP U CIIOKEHHUE
CIEKTPAIbHBIX IIBETOB, AUCIEPCUS CBETA, €CTECTBEHHAS PalHOAaKTHBHOCTh, BOSHUKHOBEHHUE JIMHEHYAaTOTO
CIIEKTpa M3JIy4eHHs ) TI0 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, AEMOHCTPUPYIOIINX JTAHHOE
(busnyeckoe sBICHHE;

pacro3HaBaTh MPOSIBICHWE W3YYEHHBIX (PU3NYECKUX SBICHUH B OKpY)KAIOIEM MHpE (B TOM YHCIIe
(u3nyeckre SBICHUS B IPUPOJIE: PWIMBBI U OTJIMBHI, IBI>KeHUE Tu1aHeT COJTHEYHON CHCTEMBI, pEaKTUBHOE
JBIDKEHHE KHUBBIX OPIaHU3MOB, BOCIIPUATUE 3BYKOB XKMBOTHBIMH, 3€MIIETPSACEHHE, CEHCMUUECKUE BOJIHBL, I1y-
HaMH, 9X0, IIBeTa Tell, ONITHYECKHE SIBJICHUS B IPUPO/JIe, ONOJIOTHYECKOe IeHCTBUE BUANMOTO,
yIbTPa(UOIETOBOTO M PEHTTEHOBCKOT'O N3Iy4YeHHUH; €CTECTBEHHBIN PaJ0aKTUBHBIH ()OH, KOCMUYECKHE JIy4H,
PaZANOAaKTHBHOE U3Ty4YE€HHE IPHPOTHBIX MUHEPANIOB; IeHCTBHE PaHMOAKTHBHBIX M3IyUYeHUI HA OPraHu3M 4e-
JIOBEKA), TPH ATOM TEPEBOANTH MPAKTHUECKYIO 33]a9y B yUEOHYIO, BEICIATH CYIIECTBEHHBIE
CBOMCTBA/NMPU3HAKN (PU3UUECKUX SBICHHM;

OTIMCHIBATh M3YYCHHBIE CBONCTBA TN M (pU3MUECKHE SABICHNUS, UCIIONB3Ys (pH3MUeCcKie BeTHIMHbI (CPEIHA
1 MTHOBEHHAsI CKOPOCTb Tella IIPH HEPAaBHOMEPHOM JIBHKCHHH, YCKOPEHHE, TIepEMEIICHNE, ITyTh, YIIIOBas
CKOpPOCTb, CHJIa TPEHUS, CHJIA YIIPYTOCTH, CHJIa TSKECTH, YCKOPEHHE CBOOOAHOTO MAJCHNUs, BEC TeJa, UMITYIIbC
TeJla, UMITYJIC CHJIbI, MEXaHW4ecKasi paboTa M MOIITHOCTh, MOTEHIIMAIbHAS SHEPT U Tella, HOAHATOTO HaJl
MIOBEPXHOCTBIO 3€MJIY, TIOTEHIUANIbHASI SHEPT U CKATOW MPYKUHBI, KWHETUUECKAs YHEPTUs, TOJIHAS
MeXaHWYecKasi SHepTHsl, IEPHOJI ¥ 4acTOTa KojeOaHuil, UTMHA BOJHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKO-
POCTB CBETa, OKa3aTes b NPEIIOMIIEHHSI CPE/Ibl); P ONMUCAHUU NPaBUIIBHO TPAKTOBATh PU3MUIECKUIT CMBICIT
UCIIOJIb3YEMBIX BEJTMUUH, 0003HAYCHUS U €JMHULbI (PU3UUECKUX BEINYHH, HAXOAUTH (GOPMYIIbI, CBSI3bIBAIOLIHE
JaHHYIO (U3NYECKYIO BEJIIMUMHY C IPYTHMH BEJIMYNHAMU, CTPOUTD TPa(UKH U3yYEHHBIX 3aBUCUMOCTEN
(hM3HUYECKUX BEJINIWH,

XapaKTepU30BaTh CBOUCTBA TeJ, GU3UIECKUE SABICHUS U NIPOLIECCHI, UCIIONIB3Ys 3aKOH COXPAaHEHUS
9HEPTHH, 3aKOH BCEMUPHOTO TATOTCHUS], IPUHIUI CYNEPIO3UIIMN CWJI, IPUHIUI OTHOCUTENbHOCTH [ armumes,
3akoHbI HpIOTOHA, 3aKOH COXpaHEHHMsI MMITYJIbCa, 3aKOHBI OTPAXKEHHSI U IPETOMIICHHUS CBETA, 3aKOHBI COXPAaHEHUS



3apsiI0BOTO 1 MAaCCOBOTO YHCE IIPU SIICPHBIX PEAKIUAX; IPH 3TOM JaBaTh CIIOBECHYIO (hOPMYNIMpPOBKY 3aKOHA U
3aIIChIBATh €r0 MaTEMATHIECKOE BBIPAKEHHE;

OOBACHATH (PU3NIECKUE MPOLIECCHl M CBOWCTBA TEN, B TOM YHCIIE U B KOHTEKCTE CUTYalllil MPAKTHUKO-
OpPHEHTHPOBAHHOTO XapaKTepa: BBISBIATh IPUINHHO-CIECICTBCHHBIE CBA3H, CTPOUTH O0OBSICHEHHE U3 2—3
JIOTHYECKUX IIaroB C ONOPOi Ha 2—3 M3y4eHHBIX CBOMCTBA PH3MUECKUX SBICHUH, GU3NIECKAX 3aKOHOB HIIH
3aKOHOMEPHOCTEI];

penrats pacyéTHbIE 331a41 (OIMpAIOIINecs Ha CUCTEMY U3 2— 3 ypaBHEHHUIT), CIIOJIB3Ys 3aKOHBI U
(opMybl, CBA3BIBAIOIINE (PU3UUESCKHE BETMYMHBI: Ha OCHOBE aHaJIM3a yCJIOBHS 33/1a4l 3aIMCHIBATh KPAaTKOE
yCJIOBHE, BBISBIISITH HEJIOCTAIONINE WM M30BITOYHBIE JaHHBIE, BHIOUPATh 3aKOHBI M (HOPMYJIIBI, HEOOXOJMUMBIE JIIS
pEeLIeHUs], IPOBOIUTH PAaCUEThI U OIIEHUBATH PEATUCTUYHOCTD MTOJTYYEHHOTO 3HaUeHUS (PU3NIECKON BEITMYHMHBI;

pacrno3HaBaTth MPOOIEMBI, KOTOPbIE MOXKHO PELINTh MPU MTOMOIIH (PU3NUECKUX METOIOB; UCTIONb3YS
OIMCaHUE UCCIIE0BAHMS, BEIIENSTH IPOBEPSIEMOE MPEIOI0KEHUE, OLIEHUBATh IPABUILHOCTD MOPSIKa
MIPOBEICHUS NCCIIEIOBAHMS, JIENAaTh BBIBObI, HHTEPIIPETUPOBATH PE3YIbTATH HAOIIOICHUHN U OIBITOB;

TIPOBOIUTD OIIBITHI ITO HAOMIOACHUIO (GM3NIECKUX SIBICHUN M (PU3MUECKUX CBOUCTB Tel (M3yUcHHE
BTOPOTO 3aKk0HA HBIOTOHA, 3aKOHAa COXpaHEHHS YHEPTHH; 3aBUCHMOCTh NTEpHOa KoJIeOaHni MPy>KUHHOTO
MasTHHKAa OT MAacChl I'py3a M >KECTKOCTH MPY>KHHBI M HE3aBHCUMOCTh OT aMIUIUTY b MAJIBIX KOJICOAHMIH;
MIPSMOJIMHEHHOE PAacHpOCTpaHEHHE CBETa, PpAa3JIOKCHHWE OENoro CBEeTa B CIIEKTpP; M3Y4YEHHE CBOWCTB
n300paxKeHHs B IUIOCKOM 3€pKajie ¥ CBOICTB M300paXkeHUs IIpeAMeTa B cOOMparolell INH3e; HaOIoaeHne
CIUIOIIHBIX U JIMHEHYATHIX CIICKTPOB I/I3J'Iy‘leHI/I)I)I CaMOCTOSATCIBHO CO6I/IpaTL YCTaHOBKY U3 HU30BITOYHOTO
Habopa 000pyIOBaHUST; OMTUCHIBATE X0 OIBITA U €T0 Pe3yJIbTaThl, (POPMYIHPOBATH BHIBOABI;

MPOBOJIUTH IPH HEOOXOAMMOCTH CEPHIO NPSMBIX M3MEPEHHH, Opeelisisl CpeiHee 3HaUeHHEe U3MepsieMoi
BeNU4MHBI ((POKYCHOE paccTOsIHIE COOMparoleit TMH3bI); 000CHOBBIBAaTh BBHIOOP criocoda
H3MEpEeHUs/M3MEPUTEITLHOTO PUOopa;

MPOBOJUTD UCCIIEAOBAHNE 3aBUCHMOCTEH (DPM3NUECKHX BEJMYMH C MCIOJIB30BAHUEM MPSIMbBIX H3MEPEHUH
(3aBHCHMOCTH ITyTH OT BPEMEHH IIPH PAaBHOYCKOPEHHOM JIBIKCHHHU 0€3 HadalbHON CKOPOCTH; IEPHOAA
KosieOaHWH MaTEMaTHIECKOTO MasgTHUKA OT JUIMHBI HUTH; 3aBUCUMOCTH YIJIa OTPa)KEHHS CBETa OT yrila MaJeHHs
U yTJ1a IpeIOMIICHHA OT yTIJla IaJeHus): TNIAHNPOBATh UCCIIEIOBAHUE, CAMOCTOSTENEHO COONPATh YCTAaHOBKY,
(UKCHPOBATh pe3yIbTaThl MOTYYCHHON 3aBUCUMOCTH (PU3NIECKUX BEIMYHMH B BUJIE TaOIUI] 1 TpaMKOB, IeIaTh
BBIBOJIbI TTO pE3YyJibTaTaM UCCICAOBAHUA;

MPOBOJINTH KOCBEHHBIEC M3MEPEHHsI (PU3MUECKHUX BENUUUH (CPEIIHSS CKOPOCTh U YCKOPEHHE Tela IpH
PaBHOYCKOPEHHOM JIBH KEHHH, YCKOpEHHE CBOOOTHOTO Ma/IeHHs1, )KECTKOCTD MPY>KHUHBI, KOAPPUIIMEHT TpEeHUs
CKOJIB2)KCHHA, MCXaHHYCCKas pa60Ta 1 MOIIHOCTB, 4aCTOTa U MEPUOJ KoJieOaHUII MaTEMaTHYECKOIO 1
MPYKUHHOTO MAasiTHUKOB, ONITHYECKAs CHJia COOMPAIOIICH JTMH3BI, PaJNOAKTUBHBIN (DOH): MJIAHUPOBATH
HM3MEPEHHs; COOUPATh SKCIIEPHUMEHTAIBHYIO YCTAHOBKY H BBIIIOJIHATH U3MEPEHHUS, CIeqys IPEeaI0KESHHON
WHCTPYKIIMH; BBIYUCIIITH 3HAYCHUE BEIMYNHBI M aHAIM3UPOBATH ITOJYUYEHHbBIE PE3YJIbTAThl C yUETOM 3a/1laHHOM
TIOTPEITHOCTH U3MEPEHHH;

co0JTo1aTh paBHiIa TEXHUKH 0€301TacCHOCTH Npu paboTe ¢ 1ab0opaTOpHBIM 000PYI0BaHUEM;

pasnuyaTh OCHOBHbIE IPU3HAKH M3YUYEHHBIX (PU3NYECKNX MOAENe: MaTepHalbHas TOUKa, aOCOIOTHO
TBEPIOE TEINO, TOUSYHBIH HCTOYHHK CBETA, JIy4, TOHKAs JIMH3a, IUIAHETapHast MOZEb aTOMa, HYKJIIOHHAsI MOJIETIb
aTOMHOTO SI7Ipa;

XapaKTepu30BaTh NPUHIIUIBI ISHCTBUS H3YYEHHBIX NPHOOPOB U TEXHUYECKHX YCTPOWUCTB C OMOPOIl Ha UX
OITMCaHUA (B TOM YHUCJIC: COUAOMETP, JATYUKU MTOJIOKEHHUA, pPACCTOAHNUA U YCKOPEHUSA, paKeTa, 3X0JI0T, OUKHU,
HepUCKOII, (hoToanmapaT, ONTHIECKUE CBETOBO/BI, CIIEKTPOCKOIIL, I03UMETP, kKamepa BuiibcoHa), ncnomib3ys
3HaHUS O CBOMCTBAX (PM3MUECKUX SBICHUI N HEOOXOUMBIE (PI3UUECKUE 3aKOHOMEPHOCTH;

HCII0JIb30BATh CXEMBI U CXEMATUYHBIC PUCYHKHU U3YUYCHHBIX TCXHUYCCKUX yCTpOﬁCTB, N3MEPUTECIIBHBIX
IpUOOPOB M TEXHOJIOTHYECKHX ITPOLIECCOB MTPH PEIICHUN YIeOHO-NIPAKTHYECKNX 33/1a4; ONITHIECKNE CXEMBI JUIs
MIOCTPOEHHS M300paKeHUH B INIOCKOM 3€pKaie ¥ COOMpaIoIIel JINH3E;

HNPUBOANTH NTPUMEPBI/HAXOANTH HHPOPMALINIO O MPUMepax NMPaKTHIECKOTO HCIOIb30BaHUs (PU3NIECKUX
3HAHMH B OBCETHEBHOM KNU3HU 1151 oOecrieueH s 6e30I1acHOCTH IIPH OOpaIleHnH ¢ IPHOOpaMHu 1
TEXHHYECKUMH YCTPOHCTBAMH, COXPAaHEHHs 370pOBbS M COOIIOIECHHS HOPM SKOJIOTHYECKOTO MOBE/ICHHS B
OKpY Karouleil cpeze;

OCYIIECTBIIATH TOUCK HH(pOpMarmu GU3NIECKOTO CoJIepKaHus B ceTh IHTEpHET, CaMOCTOSTENLHO
(hopMyHpyst MOUCKOBBIN 3aIPOC, HAXOAUTH IMyTH ONPEIEICHNS JOCTOBEPHOCTH MOTYICHHON HHPOPMAIIH Ha
OCHOBEC UMCKOINUXCA 3HAHWUH 1 JOIIOJTHUTCIIBHBIX HCTOYHHUKOB,

WCIIOJIB30BATh MTPH BHITOIHEHNH y4eOHBIX 3a1aHUI HAyIHO-TIOMYJISIPHYIO JTUTEPaTypy GU3NIECKOTO
COZCPIKAHWsA, CIIPABOYHBIC MaTEpHaAJIbl, pECYPCHI CETHU I/IHTepHCT; BJIAACTH HpI/IéMaMI/I KOHCIICKTUPOBAaHUA TEKCTA,
npeoOpa3oBaHusl HHYOPMAIIMH U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE IIMCHbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE HH(POPMAIMU U3 HECKOJIBKUX
HCTOYHHMKOB (PU3NYECKOTO COepKaHUs, ITyOIMYHO NPEACTABISTE Pe3yIbTaThl IPOSKTHON MIIH
HCCIIEI0BATEIbCKON ACSTEIBHOCTH; IPU 3TOM IPaMOTHO MCIIOJIb30BATh U3yYCHHBIN MOHATUHHBIN anmapar
N3y4aeMoro paszena GU3NKH 1 CONPOBOXKAATH BBICTYIUICHHE NPE3CHTALMEH C yYETOM 0COOCHHOCTEH ay TUTOPUH
CBEPCTHUKOB.
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4.3. | Ammochepoe 6 |1 https://learingapps.org/index php?overview&s=
A &category=0&tool=
4.4. | Aeiicrane 7|l 2 http:/finterfizikanarod.ru/indexchtmk
ha norpyxeaKoe 5 https:/Awww.sites.google.comysite/moyacshkola/id
HUX TeJ10 u-na-urok/fizika-v-animaciah
Utoro no pazneny :Z:i:
Pazgen 5. Pa6ora u mommocTs. IHeprus
5.1 Pasora 5 [0 0 RS leamingapps o/ndex P overviewdis=
e &category=0&tool=
5.2. | Mpocree 5 |0 2 https://www.sites.google.com/site/saitpofizike/ho
MeXaHHU3Mbl - - Ir-T]-e-l ______________________________________
http://interfizika.narod ru/indexhtmf
https:/iwww.sites.google.com/site/moyacshkolalid
u-na-urok/fizika-v-animaciah:
5.3. gﬂe:;mﬂ‘lecmﬂ 4 | 0 https://www_sites.google.com/site/saitpofizike/ho|
Heprusa - -
me
http://interfizika.narod.ru/index.html|
Hroro no pazneny: :1:2::
Pe3epBHOE Bpems E-;:
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Выделение


OBILIEE
KOJIMYECTBO
YACOB
[IPOTPAMME

1o

68

12

TEMATHYECKOE INTAHUPOBAHHUE 8 KJIACC

Ne | HaumenoBanue | KosuvecTBo yacos Hara Buasi Buasi, DJIeKTPOHHbIE (uudposBbie)
n/n | pa3iesioB U Tem U3YyYeHHS | 1eATeJbHOCTH | GOpMBI o0pa3oBaTe/ibHbIE PeCypChl
IpOrpaMMbI BCEro | KOHTPOJIbHbIE | MIPAKTHYEeCKH e KOHTPOJIsI
padoThI padoThI
Pasnen 1. Tensnosbie aBaenus
1.1. | crpoeume u 7|1 5 hitp://school-collection.edu.ru

CBOHCTBA BellecTBa - e=fi=z====z====sz=========----

" hutp://elkinS2.narod.rw/s
https://www.sites.google.com/site/moyacshk
olafidu-na-urok/fizika-v-animaciah;
http:/interfizika.narod.ru/index. hm

1.2. | Tennossre 21 | 1 http:/elkin52.narod.ru/:

MPOoIECCHI i - e Y N Bty i T T Ty T
nttps://www.sites. 9999."% .com/site/moyacshki
olaidu-na-urok/fizika-v-animaciahy
https://resh.edu.ru/

Htoro mo pazneny |28'




PaB,Z[GJI 2. JIeKTpUYeCKHe U MarHUTHBIE ABJIEHU

2.1. | dnexTpuyeckue 7 |0 0 'http //school-collection.edu.ru;
3apdaabl. e
Sapmcnnsie Tera hitps:/Awww.sites. google comisite/moyacshk
ux maamoAciicTame ola/idu-na-urok/fizika-v-animaciah
https://resh.edu.ru/
22, |Mocrommussit | 90, | it http://school-collection.edu.ru
T http://elkin52.narod
http://interfizika narod.ru/index.html
2.3, | Marsumaue § |1 0 A LT
ABJIEHUA - ==f2============s==========L o0 0.
https://www.sites.google.com/site/moyacshk
ola/idu-na-urok/fizika-v-animaciaf,
https://resh.edu.ru/
2.4, | dnexcrpovarmuman | 4 | 2 http://school-collection.edu.ru
AT http:/felkin52.narodruf
https://www.sites.google.com/site/moyacshk
ola/idu-na-urok/fizika-v-animaciah
Hroro no paszneny 37
Pe3sepBHoe Bpemst 3
OBIIEE 68 7 7

KOJIMYECTBO




YACOB
ITPOTPAMME

1o

TEMATUYECKOE NNTAHUPOBAHWME 9 Knacc ¢pum3mka

Ne | HaumeHnoBaHnue KouunyecTBO 4acoB Hara Buabi Buabi, ¢Qopmbl | DileKTPOHHBIE (undposbie)
n/m | pa3ieioB M TeM U3yYeHUsl | AeTeJIbHOCTH | KOHTPOJIA o0pa3oBaTebHbIE PeCypPChl
NPOrpaMMBI BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
padoThI padoThI
Pa3nen 1. Mexannyeckue siBjienust
L1 [Mexammeecoe | 23 |0 2 05.08.2022 Tecruponanie] | hitpdschool-collecion eduy
JABHIKEHHE U CIIOCOOBI 21.09. 2022| UKTAHT;
ero onmcaHus i'c';{hiééﬁéﬁké"'éi
memossOBaTIeN
«Ouerounoro
JIACTAY;,
12| Boanvoncitcrane vea | 20, |1 i 22002022 Vet _onpocs | hip:elking2 narodu]
31.10.2022 Tnceyernblii
KOHTDONE;
KorrporbHas
paboray
3auer;
13, | 3arcoms coxpanemun | 10 |3 i oL.11.2022 Hpacniceias | hitpschook-colletion edu
17.11.2022 padoray __|ruhttp:physics.nadru
'TCCTI/IpOBaHI/Ie,. http://elkin52.narod.ru/,




Uroro no pazneny

Pasznen 2. Mexanudeckue Kosie6aHusA U BOJTHBI

21| Mexammeckue 7 |0 3 18.11.2022 | TMucemenneiit | hitp:physics.nad.ru
Ko1e0anHst 30.11.2022 KOHTPOITB| https:/resh.edu.ru/
2.2.| Mexanmseckue 8 | 0 01.12.2022 Tucevenneti, | http:/felkin52.narodruf,
BOJHLL. 3BYK 14.12.2022 KouTponby | http://interfizika narod.ru/index.htm
Koutponemas: | hitps://resh.edu.ru/
pabora;,
Bawer;
dipac SOk
pabora;
Tecrnpopanne;
Uroro no pazneny :i:S:
Pa3,£[en 3 JJIeKTPOMarHMTHOe 1oJie U 3JIeKTPOMarHMTHbIE BOJIHBI
31| duextpomarnurnoe | & |0 1 15122022 Baser; hitp:phdep.ifmo.ru
fio;1e u 24.12.2022 http:physics.nad.ru
3JIEKTPOMATHUTHBIEC
BOJIHBI
Hroro no pazneny '6]
Pa3,£[en 4. CBeToBBIe ABNEHNS
41, 3arom 6 [0 1 2512500 Fpacrmsccxas | Witpiischool-collection ed 4
pacpocTpaenus 11.01.2023 paboray 'ht_tp_tthe_rz _'f_nJ9_r_u
cBeTa




42. | Mmoo 6 |0 i 26012623 Cavooueusa___¢ | htpilelkinS2 narod.ru/
U onTHHIECKHe menomssosanme; | https:/iresh.edu.ruj
npuGopbHI «OnerowHore
JIHCTaY;
43.| Pasnomenme Genoro | 3 | ] il Vicanre Yermerii _ompocy | http:physicsnadry
CBETA B CHIEKTP TepHozL Tucemenntiy | http://interfizika.narod.ru/index.html,
KOHTPOJIb
Hroro no pasacity ii;"_)i
Pa3IIeJI 5. KBaHTOBbI€ SAB/I€HUS
5.1, Menyexanne u i o i Veanare Baver: htpphysicsnads
MOIJIOIIEHHE CBEeTA mepuo, uhttp://elkin52.narod.ru/,
aToMoM https://resh.edu.ru
52. | Crpoenme arownoro | & | D 1 Vi Tncowenmii | hitpiphdepifmony
A1pa nepron KOHTpOIIbS http://interfizika.narod.ru/index.htmi
53.| Sinepubte peawumn | 7. |l 1 VicaiTe Vermwiit _onpocs | http:physicsnadru
nepHozL Ilnopvermeri | inttp://interfizika.narod.ru/index.html,
KOHTpOb https://resh.edu.ru/
Hroro mo pasneny IEL:7I

Paznen 6. [IoBTOpUTE/IBHO-06061IAI0LUIT MOAYIb




6.1.

Cucrematusanus u
00o0menue
NpeIMeTHOro
COJeP/KAHUA U
OnbITa Jes-
TeJIbHOCTH,
NpHoOpPeTEéHHOro NpPHU
HU3y4YEeHUH BCero
Kypca ¢pu3uku

9

0

0

'VKaXure,
pEmm=—— 1=

Uroro no pazneny
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