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Conep:xanue yueoHoro npeamera «@usuka» (0a30Bblii ypoBeHb)

7 KUIIACC

Paznes 1. @u3uka 1 e€ poJib B NIO3HAHUM OKPY’KAIOIero Mupa.

®dusuka — Hayka o npupoje. SBnenHus npuponasl. OU3NUECKUE SBICHUSA: MEXAaHHUUYECKHE,
TEIUIOBbIE, 3JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenMuMHBL M3Mepenue ¢usndeckux BenuuuH. Dusnyeckue MpUOOPHI.
[TorpemHoCTh M3MEpEeHNA. MeXayHapoIHas CUCTEMA €IMHMULI.

Kak ¢usuka m apyrue ecreCTBEeHHbIE HAyKHd W3y4arOT MPHPOIY. EcTeCTBEHHO-HAYYHBIH
METOJl IMO3HAHUS: HAOJIIOJEHHE, IIOCTAHOBKA HAYYHOTO BOINPOCA, BBIABKEHHE THUIOTE3,
OKCIEPUMEHT M0 TPOBEPKE THIOTE3, OObACHEHHE HabmromaeMoro sBieHus. OnmcaHue
(u3NYeCKUX ABJIEHUN C TIOMOIIIBbIO MOJEIEH.

Jemoncmpayuu.

1. MexaHnnueckue, TEMJIOBbIE, DJIEKTPUUECKNE, MAaTHUTHBIE, CBETOBbIE SIBJICHHUS.

2. O®uznyeckue MpuOOPHI U MPOLEAypa MPSIMBIX U3MEPEHUH aHAJIOTOBBIM M IH(PPOBHIM

prudopoM.

Jlabopamopubvie pabomot u onvimel.

Onpenenenre HeHb! JeNIeHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.
N3mepenue paccTossHUI.
N3mepenune o0bEMa KUIKOCTH U TBEPIOTO TeA.
Ornpenenenne pa3MepoB MAJIbIX TEJ.
W3mepenue Ttemmeparypbl MpU IOMOIIM JKUJKOCTHOIO TEPMOMETpa U JaT4yHKa
TEMIEPATYPHI.
6. IIpoBeneHue uccienoBaHHWA IO MPOBEPKE T'MIOTE3bl: AAIBHOCTh IMOJIETA IIAPUKA,
MYUIEHHOTO TOPU30HTAIBHO, TEM OOJIbIlIe, YeM OOJIbIlIe BBICOTA ITyCKa.

Pasznen 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUU BellleCTBA.

CrpoeHne BemecTBa: aToOMbl M MOJIEKYJbl, MX pasMmepbl. OIBITBI, JOKAa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JBmkenue dvactuil BemiectBa. CBA3b CKOPOCTH JBHMXKEHUS YacTHUI[ C TEMIEpaTypoi.
bpoyHoBckoe nBmwxenue, auddysus. B3aumopelicTBue dYacTul] BellecTBa: NPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperaTHble  COCTOSIHMSI BEIIECTBA: CTPOCHHME TIa30B, JKUAKOCTEH M  TBEPABIX
(kpucTaJuIMyeckux) Teia. B3auMocBs3b MeXIy CBOMCTBaMHU BEIIECTB B pa3HbIX arperaTHbIX
COCTOSIHUSAX M MX ATOMHO-MOJIEKYJISIpHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHblX COCTOSIHUM
BOJIBL.

Hemoncmpayuu.

1. HaGmronenue 6poOyHOBCKOTO JABIKEHUSI.

2. HabGmonenue nuddysun.

3. HabGmoneHue sBieHHH, 0OBACHAIOMUXCA NPUTSHKEHUEM WM OTTAIKMBAHUEM YacTHUI]

BEILECTBA.

Jlabopamopnuie pabomel u onvimel.

1. Ouenka quaMeTpa aToMa METOJIOM PSIJIOB (C MCIIOJIb30BaHUEM (doTorpaduit).

2. OnsbIThI 110 HAOIIOAEHUIO TEMJIOBOTO PACIIUPEHUS Ia30B.

3. OnbIThI 0 0OHAPYKEHUIO IEHCTBUS CUII MOJIEKYISIPHOTO MPUTSKEHHUS.

Pa3znen 3. /IBuikeHue u B3aumMoaeiicTBUE TeJl.

Mexannueckoe JBUXKEHHE. PaBHOMEpHOE M HEpaBHOMEpPHOE JBHKeHHE. (CKOpOCTb.
CpenHss cKOpoCTb ITPY HEPAaBHOMEPHOM JIBUKEHUH. Pacy€T Iyt U BpEMEHU JBUKECHMUSL.

SIBnenne wmHepuMu. 3aKOH MHeEpUUHU. B3aumoneicTBue Ten Kak NpUYMHA H3MEHEHMUS
CKOPOCTH JBMXEHHS Tel. Macca kak mepa uHepTHocTH Tena. IlnoTHocTh BemectBa. CBA3b
TUIOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.
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Cuna kak XxapakTepucTuka B3aumojeiictBus Tten. Cwia ynpyroctd U 3akoH ['yka.
N3mepenue cuibl ¢ MOMOIIBIO JAMHAMOMETpA. SIBlieHME TAroTeHus U cuia Tsokectu. Cuiia
TSOKECTH Ha Jpyrux maHerax. Bec Tema. HeBecomocTs. CiojkeHue cuil, HaIpaBJIEHHBIX I10
onHO# npsimoil. PaBHozelicTByromas cuil. Cuna tpeHusi. TpeHue CKOJIbKEHUs U TPEHUE TMOKOSL.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

Habmroenue MexaHu4ecKoro IBUKEHHS TeJa.
N3mepenue ckopocTy MPSMOJIMHEHHOTO IBHXKCHHUS.
Habnronenue siBjaeHUS] UHEPIUH.
Habnroienne n3MeHeHus: CKOpOCTH MPH B3aUMOJEHCTBUHU TEJL.
CpaBHeHHE Macc 110 B3aUMOJIEHCTBUIO TEl.
CrnosxeHue cuil, HalpaBJIEeHHBIX 110 OJTHOW MPSIMOH.
JIa6opamoprze pabomot u onvimol.
1. Ompenenenne CKOpPOCTH PaBHOMEPHOTO ABM)KEHHA (IIapUKa B KHUJAKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOWIIS U TaK JIajiee).
2. OmpeneneHne cpenHell CKOPOCTH CKOJNBKEHHS OpycKa WM IIapuKa MO0 HAKIOHHON
IJIOCKOCTH.
Onpenenenre MIOTHOCTH TBEPIOTO TeNa.
OnBbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHHs (IegopManuu) MpyKUHBI OT
MIPUIIOKEHHOMN CHUJIBI.
5. OTMBITBI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHUsS OT Beca Tea U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. laBienue TBEPABIX TeJl, AKUAKOCTENH H ra3oB.

JaBnenune. CiocoObl yMEHBIIICHUS U yBEITMUEHUS JaBieHus. [laBnenue ra3za. 3aBUCUMOCTh
JaBJIeHUA Tra3a oT 00bEMa, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TeaMU, KUAKOCTIMU
n razamu. 3akoH llackans. [IHeBMaTMueckue MamuHbl. 3aBUCHUMOCTb JABJICHUS KUAKOCTH OT
rnyounsl.  ['mapoctatmdeckuid  mapagokc. CooOmarommecss  cocynbl. [ 'mapaBiaudeckue
MEXaHU3MBI.

AtMmochepa 3emnm u atmMocdepHoe naBiieHHe. [IpudMHBI CyIIECTBOBAHUS BO3AYITHOM
o6onoukn 3emau. OnbiT Toppuyennu. M3mepenue aTrMochepHOro JaBliCeHHUsA. 3aBUCHMOCTH
aTMOc(epHOro JaBJIEHHA OT BBICOTHI HaJ YypoBHeM Mops. [lpubGopbl i u3MepeHUs
aTMOC(EepHOTO JTaBJICHHUSI.

JleiicTBHE )KUKOCTH U ra3a Ha NOrpyKEHHOE B HUX Teso. BelTankuparomias (apxuMe0Ba)
cuna. 3akoH Apxumena. [lnaBanue Ten. BoznyxomnaBanue.

emoncmpayuu.
3aBUCUMOCTD JAaBJICHUS I'a3a OT TEMIIEPATYPHI.

[lepenaua naBneHus )KUIKOCTBIO U Fa30M.

CooOmaromiuecst COCy/Ipl.

I'mnpaBanyeckuil mmpecc.

[IposiBnenue aericTBUS aTMOC(EPHOTO TABICHHUS.

3aBUCHMOCTh BBITAIKUBAIONIEH CUJIBI OT 00bEMa TNOTPYKEHHOM 4YacTH Tela M

MJIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITANKMBAIOIIEH CUIIbI BECY BBITECHEHHOU KUIKOCTH.

8. VYcnoBue mnnaBaHus TeNl: IUIABaHWE WJIM TIOTPY)KEHHE Tel B 3aBUCHMOCTH OT
COOTHONIEHUS TUIOTHOCTEH TeNa U KUIAKOCTH.

Jlabopamopusie pabomot u onvimol.

1. HccnemoBanue 3aBUCMMOCTH Beca Tella B BOJIe OT 00bEMa MOTPYKEHHON B KUIAKOCTD
YacTH TeJa.

2. OmpepneneHue BBHITATKUBAIOIICH CHJIBI, JCHCTBYIOIIEW Ha TENO, MOTPYKEHHOE B
KUJIKOCTb.
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3. IIpoBepka HE3aBUCHUMOCTH BBITAIKHBAIOIICH CHIIBI, JEHCTBYIOIIEH Ha TEIO B
KUJKOCTHU, OT MACCHI TEJIA.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAIKUBAIOLIEH CHUIIbI, IEHCTBYIOLIEH Ha
TEJO B KUJKOCTH, OT 00BbEMA MOTPYKEHHOM B MKUAKOCTh YaCTU TeJIa U OT IIOTHOCTH
KUJKOCTH.

5. KoncrpyupoBanue apeoMerpa WM KOHCTPYHMpPOBAaHUE JIOAKHM U OIpeaescHue eé

rpy30I10AbEMHOCTH.

Pa3nes 5. PaGora u MomiHOCTb. JHeEprus.

Mexannueckasi pabota. MOITHOCTb.

[Ipoctbie MexaHu3Mbl: pblyar, OJOK, HakJIOHHas IUIOCKOCTh. IlpaBmiio paBHOBecus
peiuara. [IpumeHneHue npaBuiaa paBHOBECHs pblyara K OJIOKY. «30JI0TO€ MpPAaBUIIO» MEXAHUKU.
KIIJI mpocthix Mexanu3MoB. [IpocTbie MeXaHU3MBbI B ObITY M TEXHHKE.

Mexannueckas sHeprus. KuHermueckas W noTeHUuainbHas 3Heprus. I[IpeBpamieHne
OJIHOTO BUJa MEXaHUYECKOM 3HEPruu B APYroil. 3aKOH COXpaHEHUS IHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. Tlpumepbl NPOCTHIX MEXAHNU3MOB.

Jlabopamopusvie padbomot u onvimel.

1. Ompenenenne pabOTHI CHJIBI TPEHHUS NPU PABHOMEPHOM JBMKEHHUH Teja II0

TOPU30HTAIBHON TOBEPXHOCTH.

2. HccrenoBanue yclIoBHiA paBHOBECHSI pblyara.

3. Usmepenne KIIJ] HaKJIOHHON TIOCKOCTH.

4. W3yueHue 3aKOHA COXpAHEHUS MEXaHUYECKOU SHEPruu.

8 KJIACC

Pa3nen 6. TenioBble siBJIeHMS.

OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO--KMHETHYECKOW TEOPUU CTPOEHHUs BelecTBa. Macca
U pa3Mepbl aTOMOB H MoJeKyd. OmNbIThl, MNOATBEPKAAIONINE OCHOBHBIE TIOJIOKEHHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPHH.

Mogenu TBEPAOTO, )KUAKOTO U Ta3000pa3HOr0 COCTOSIHHM BemecTBa. Kpucrammnueckue u
amopdusbie Tena. OObsICHEHNE CBOMCTB T'a30B, )KUJIKOCTEH B TBEPABIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJISIPHO--KUHETUYECKON Teopuu. (CmadyumBaHME M KaNmWUISIpHbIE sIBJIEHUS. TerioBoe
pacIIUpEeHUE U CKATHE.

Temneparypa. CBsizb TeMmmepaTypbl €O CKOPOCTBHIO TEIJIOBOTO JABMXKEHHUS YaCTHII.
Buyrpennsis  sHeprus. CnocoObl HW3MEHEHHsS BHYTPEHHEH DSHEpPruu: TeIuionepeaadya u
COBepIIIeHKE padoThl. BUbI TeIionepenayu: TerIonpoBOHOCTh, KOHBEKITUS, U3TyUeHHE.

KoanuecTBo TemnoTel. YaenpHass TEIUIOEMKOCTh BellecTBa. TemIooOMEeH M TEIIOBOE
paBHOBecHE. YpaBHEHHE TEIUIOBOTO OanaHca. IlnaBieHue M OTBEpJieBaHHE KPHUCTAUITMUYCCKHX
BEILIECTB. YJElbHAs TemoTa IuiaBieHus. IlapooOpa3oBanue W KoHjaeHcanus. Mcmapenue.
Kunenue. YnenbHas TemnoTa mapooOpa3oBaHus. 3aBUCUMOCTb TeMIEpaTypbl KUIEHUS OT
aTMOC(hepHOTO JIaBJICHHS.

Bnaxxnocts Bo3yXa.

DHeprus TOIUIMBA. Y IelbHAas TEMJI0Ta CrOPAHUSL.

[Ipuanuner pabotsl TeruoBbix aBurareneit KIIJ[ TemmoBoro nBuratens. TeruioBbie
JIBUTATENH U 3aIIUTa OKPYKAIOIIEH Cpe/Ibl.

3aKOH COXpaHEHUs U MPEBPAILCHUs SHEPTHH B TEIUIOBBIX MPOIECCaX.

Hemoncmpayuu.

1. HaOmoneHue GpOyHOBCKOTO JBMKEHHUS.

2. Habmopenue nudpoys3un.

3. HalGnronenue siBIeHUN CMauMBaHUS U KalTUJUIPHBIX SBICHUU.

4. HaOmiofeHue TeraoBOro pacliupeHust Tel.

5. VI3MeHeHue naBieHUs raza nmpu U3MEHEHHH 00bEMa M HATPEBAHUH WITH OXJIQKICHUH.



6. IlpaBuia U3MepeHHs TEMIIEPATYpPHI.

7. Bunel Teronepeaayu.

8. OxJaxJeHue Ipu COBEPIICHUH PAOOTHI.

9. HarpeBanwue mpu coBepIICHHH PaOOTHI BHEITHUMH CHIIAMHU.

10. CpaBHeHue TEIUIOEMKOCTEH pa3IUYHBIX BEIIECTB.

11. HaGnroieHne KuneHus.

12. Habmro1eHue OCTOSTHCTBA TEMITEPATYPhI IPH TUTABIICHUH.

13. Mojenu TeIIOBBIX JBUTATEICH.

Jlabopamopubvie padbomot u onvimel.

OmnbITH IO OOHAPYKEHUIO JICWCTBUS CHIT MOJIEKYJISIPHOTO TIPUTSHKCHUSI.

OnpIThI 10 BhIpAIIMBAaHUIO KPUCTAJIOB IIOBAPEHHOM COJIM WJIK caxapa.

OnpIThI 10 HAOTIOACHUIO TEIIJIOBOIO PACIIUPEHUS Fa30B, )KUJKOCTEH U TBEPIBIX TEll.
Ornpenenenue naBieHUs BO3AyXa B OAJUIOHE MITIPHUIIA.

OneIThI, AEMOHCTPUPYIOLIUE 3aBUCHUMOCTb JaBJICHHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUSI.

[IpoBepka ruUMOTE3bl JIMHEHHOW 3aBHUCHUMOCTH JJIMHBI CTOJIOMKAa JKMJIKOCTH B
TEPMOMETPHUUECKOM TPyOKE OT TEMIIepaTyphbl.

7. HaOnronenue u3MeHEHHUs BHYTPEHHEHW SHEPIHM Tejla B pe3ysbTare TeIulonepenadu u
paboTHl BHEIIIHUX CHIL.

UccnenoBanue siBjeHus TEII000MeHa IPU CMEIIMBAHUU XOJIOJHOM U ropsideil BObI.
Omnpenenenre KOJIMYECTBA TEIUIOTHI, TOJYYEHHOIO BOJON MpH TEIIooOMeHe C
HarpeTblM METaUINYECKUM IHINHAPOM.

10. Onpenenenne yaenpHOM TETNIOEMKOCTH BEIIECTBA.

11. VccnenoBanue mpoiiecca UCapeHHus..

12. OnpeneneHrue OTHOCUTEIHLHOM BIAKHOCTH BO3IyXa.

13. Ompenenenue yneabHOM TEIUIOTHI MIJIaBICHUS Jb/IA.

Pa3znen 7. diiekTpruyeckne 1 MAarHuTHbIE SIBJICHHSI.

OnekTpuzanusa Tel. J[Ba poja 3JIEKTpUYECKHX 3apsaioB. B3anmonencTBre 3apsiKEHHBIX
ten. 3akoH KyrnoHa (3aBUCHMOCTB CHJIBI B3aMMOJECMCTBUS 3apsSKEHHBIX TET OT BEIUYUHBI
3aps70B U PACCTOSIHUS MEXKY TEIaMHU).

Onektpuyeckoe noJie. Hanpsok€HHOCTh anekTpuyeckoro nois. I[IpuHnun cynepno3unuu
AIIEKTPUYECKHX MMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snektpuyeckux 3apsaoB. DJIEMEHTApHBIN 3ieKTpudeckuid 3apsia. CtpoeHue
atoma. [IpoBogHMKY U UAITEKTPUKHU. 3aKOH COXPAHEHUS JIEKTPUUYECKOTO 3apsiaa.

ONEeKTpUYECKUM TOK. YCIOBHUS CYHIECTBOBAHUSA DJIEKTPUUYECKOIO TOKA. VCTOUHMKH
MOCTOSIHHOTO TOKa. JlelCcTBUSA AIEKTPUYECKOTO0 TOKa (TEIJIOBOE, XUMHUYECKOE, MAarHuTHOE).
DNEeKTPUYECKUN TOK B J)KHMJIKOCTSIX U ra3ax.

Onektpuueckas nenb. Cuiia Toka. DnekTpuueckoe HampsbkeHue. ConpoTHBICHUE
MPOBOJIHMKA. YJEJIbHOE CONpPOTUBIECHHE BemlecTBa. 3akoH Owma s ydacTka Lenu.
[TocnenoBarenbHOE U NApAILJIEIBHOE COEUHEHUE IPOBOJHUKOB.

PaGota 1 MoIIHOCTD 3MEeKTpHYecKoro Toka. 3akoH Jlxoyns—Jlenna. DnekTpuueckue emnu
U IOTPEOUTENH IEKTPUUYECKOI Heprun B ObITy. KOopoTkoe 3aMbIKaHHeE.

[locTrosiHHble MarHuThl. B3anMoneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe ToJe.
MarnuTHO€ noJie 3eMJIM U €ro 3HaueHHe [ Ku3HU Ha 3emie. OnbIT Dpcerena. MarHutHoe noJjie
ANEKTPUUECKOTO TOKa. [[puMeHeHne 31eKTpOMarHuTOB B T€XHUKE. [[eficTBe MarHUTHOTO TOJIA
Ha TPOBOJHHUK C TOKOM. OJEKTPOJABHUIaTENb IOCTOSHHOIO TOKa. lMcmonb3oBaHue
AJIEKTPOJIBUraTeiel B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Oneiter  @apanes. SIBieHue snekTpomMarHuTHoOW  uHAykuuu. IlpaBwio  Jlenna.
OnexrporeHepatop. CrocoObl MOJyYeHHUS INNEKTPUUECKOW HHEPTUU. OIEKTPOCTAHLUHU Ha
BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Jemoncmpayuu.
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12.
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20.
21.
22.
23.
24,
25.

DnekTpu3alus Teil.

JIBa poJia 2IEKTPUYECKUX 3apsi0B U B3aUMOICHCTBUE 3apsKCHHBIX TEll.
YCTpOUCTBO U IEHCTBHE IEKTPOCKOTIIA.

OnexTpocTaTUuecKas UHIYKIHSL.

3aKOH COXpaHEHMsI IEKTPUUECKUX 3apsI0B.

[IpoBOAHMKY U AUDIIEKTPUKH.

MopennpoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO ITOJIS.
HcTOUYHMKH TOCTOSTHHOTO TOKA.

JIeNCTBHS SIIEKTPUYECKOTO TOKA.

DNEKTPUUYECKUHN TOK B )KUJIKOCTH.

I"a30BbIi1 pazps.

N3mepenune cuiibl TOKa aMIIEpMETPOM.

N3mepenue 371eKTprYecKOoro HaNpsKeHNs BOJIbTMETPOM.

Peocrar n marazuH cOnpoOTHBIICHHM.

B3anmopeinicTBre MOCTOSTHHBIX MAarHUTOB.

MopennpoBaHre HEBO3MOKHOCTH PA3EIICHHS TIOJ0COB MATHUTA.
MonenrpoBaHue MarHUTHBIX MOJI€H MOCTOSIHHBIX MarHUTOB.
OnbIT OpcTena.

MarauTHO€ 1oJie TOKa. DJIEKTPOMArHur.

JlelicTBME€ MarHMTHOTO TOJISI HA MPOBOIHUK C TOKOM.
DIEKTPOABUTATEND IIOCTOSTHHOTO TOKA.

WccnenoBanue siBiIeHUS IEKTPOMArHUTHOM MHIYKIINH.

Omnbrter @apages.

3aBUCHUMOCTb HaIIPaBJIEHUS UHAYKIIMOHHOTO TOKA OT YCJIOBUW €r0 BO3HUKHOBEHHUSI.
DIEKTPOreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomel u onvimel.
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11.
12.

13.
14.
15.

16.
17.

18.
19.

OnbIThI 10 HAOTIOACHUIO JEKTPU3AINH T UHIYKIIUEH U IPU CONPUKOCHOBEHUH.
HccnenoBanue neicTBUS AIEKTPUUECKOTO MOJIS HAa TPOBOJIHUKH U JUAJICKTPUKH.
COopxka u mpoBepKa pabOThI AMEKTPHUIECKON MU MOCTOSTHHOTO TOKA.

W3mepenue u peryivpoBaHue CUIIbI TOKA.

W3mepenue u perynnpoBaHie HaMPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO Yepe3 Pe3UCTOP, OT COMPOTUBIICHUS
pEe3UCTOpa U HANIPSKEHUS Ha PE3UCTOPE.

OnpIThl, JIEMOHCTPUPYIOIIME  3aBUCHUMOCTb  JJIEKTPUYECKOTO0  COMPOTHBIICHUS
MIPOBOJIHHKA OT €ro JJIUHBI, TUIOIIAIN MOMIEPEYHOT0 CEYSHHs U MaTepHara.

[IpoBepka mpaBuia CIOKEHHUS HANPSHKEHUH MPU MOCIEAOBATEIBHOM COCTUHEHHUH
JIBYX PE3UCTOPOB.

[IpoBepka npaBuiia i CUJIbl TOKA MIPH MapaieIbHOM COSTUHEHUN PE3UCTOPOB.
Omnpenenenre pabOTHI AIEKTPUIECKOTO TOKA, UIYIIETO YePE3 PE3UCTOP.

Omnpenenenre MOIIHOCTH IEKTPUYECKOTO TOKA, BBIJEIAEMON Ha pe3UCTOpeE.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, WAYIIETO 4Yepe3 JIAMIIOUKY, OT HaIpsHKCHUS
Ha HEH.

Onpenenenne KII/[ narpeBarens.

HccnenoBanue MarHuTHOTO B3aUMOJIEUCTBUS IOCTOSIHHBIX MAarHUTOB.

W3ydyeHre MarHUTHOTO TMOJISI TOCTOSHHBIX MArHUTOB TpU UX OOBEAWHEHUU W
pa3JelIeHUN.

HccnenoBanue necTBUS IEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

OnbITHL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJICHCTBUS KAaTYIIKH C TOKOM H
MarHuTa OT CHJIbI TOKA M HAIlPAaBJICHUS TOKA B KaTYIIIKE.

W3ydeHne neicTBYUsl MarHUTHOTO I0JISI HA TIPOBOJHUK C TOKOM.

KoHcTpynpoBanue 1 n3ydeHue padoThl AJIEKTPOABUTATE.



20. Usmepenue KIIJ{ anekTpoaBuraTenbHON YCTAaHOBKH.
21. OnpITHl MO WCCIEIOBAaHUIO SBJICHHUS 3JICKTPOMArHUTHOW WHIYKIMU: HCCIIEIOBAHUE
M3MEHEHHI 3HaYCHUs M HAIPaBJICHUS UHIYKIIMOHHOTO TOKA.

9 KUIACC

Pa3nen 8. Mexanuveckue siBJIeHHS.

Mexannueckoe nuxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOIO JIBW)KEHMs. PaBHOMepHOe mnpsMoJuHEHHoe JABukeHue. HepaBHomepHOe
npsiMosiMHeHoe aBwkeHue. CpedHsisi U MTHOBEHHAs CKOPOCTh Tejla MPH HEPaBHOMEPHOM
JBKCHUH.

VYckopenue. PaBHoyckopeHHOe npsiMouHelHoe aBrkenne. CBo6oiHoe najaeHue. OnbIThI
lanunes.

PaBHOMepHOE nBMKEHHE TIO OKpYXKHOCTHU. [lepron u yactora oOpamienus. JluneitHas u
yrioBasi CKOpocTH. LleHTpocTpeMuTenbHOe YCKOPEHHUE.

[IepBoiit 3akoH Hprotona. Bropoi 3axkon Herorona. Tperuit 3akoH Herortona. ITpunimun
CYIEPIO3UINH CHJI.

Cuna ympyroctu. 3akoH ['yka. Cuna TpeHus: cujla TPEHUS CKOJBKEHHS, CHJa TPEHHS
MOKOSI, IPYTUE BUABI TPEHUSI.

Cuna TsXKECTM W 3aKOH BCEMHUPHOTO TSTOTEHHS. YCKOPEHHE CBOOOJHOIO TaJeHus.
JIlBrxenne mmaHer Bokpyr Comnna. IlepBas xocmuueckass ckopocte. HeBecomocTs u
Teperpy3KH.

PaBHOBecue marepuanbHOM TOUkH. AGCOTIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tea
C 3aKpEIJIEHHON OChIO BpalleHus. MoMeHT cuitbl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne umnynbca. UMnynbc cuiibl. 3aKOH COXpaHEHHS] MMITYJIbCA.
PeakTuBHOE IBUKEHHUE.

Mexanuveckass paboTa WU MOUIHOCTh. PaboTa cuil TsDKeCTH, ynmpyrocT, TpeHus. CBs3b
SHepruu U paboTel. [loTeHIManbHas SHeprus Tena, MOTHATOrO Haja TMOBEPXHOCTHIO 3EMIIU.
[TorennmanbHas sSHEeprus cxarol npyxuHbl. Kunerndeckas sHeprus. Teopema 0 KHHETUYECKOM
SHEpPruu. 3aKOH COXPaHECHHSI MEXaHUUYECKOW SHEPIUH.

emoncmpayuu.

1. HabmroneHue MEXaHU4YECKOTO JIBHKEHHS Tella OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHME NMyTeHd W TPAGKTOPHH IBMKEHHS OAHOTO M TOTO XK€ TeJa OTHOCHUTEIbHO

Pa3HBIX TEJI OTCYETA.

3. H3MmepeHue CKOPOCTH M YCKOPEHUS MPSIMOJIMHEHHOTO TBUKCHHUS.

4. WccnegoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBUYKECHHUS.

5. HalGnronenue nBuKeHHS Teja MO OKPY>KHOCTH.

6. HaOmromenne MexaHHMYECKUX SBICHUH, MPOUCXOAALIUX B cucTeMe oTcuéTa «Tenexka»

pHu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTENILHO KabuHeTa (QU3HUKH.

7. 3aBUCHMOCTH YCKOPEHHUS Tela OT MAcChl TeJla U JEHCTBYIOICH Ha HETO CUIIBI.

8. HalGnronenue paBeHCTBA CHII IPU B3aUMOJCHCTBUU TE.

9. V3meHeHue Beca Tena MpU YCKOPEHHOM JIBUXKEHUHU.

10. [lepenava uMIynbca mpu B3auMOICHCTBUU TEI.

11. TIpeoOpa3oBaHust SHEPTUU MPU B3aUMOACHCTBUH TEJl.

12. CoxpaneHue UMIyNbca MPU HEYPYTOM B3aHMOICHCTBHH.

13. Coxpanenue UMMIyibca Mpu a0COIOTHO YIPYTOM B3aMMOJICHCTBUH.

14. HabmroieHue peakTUBHOTO JBUKCHHUS.

15. CoxpaHneHue MeXaHU4eCKOW YHEPTUU MPU CBOOOTHOM MaICHUH.

16. CoxpaHneHue MexaHU4eCKOW YHEPTUU MPH JBIKEHUH Tella MO/ IeHCTBUEM MPYKHUHBI.

Jlabopamopusie pabomot u onvimol.

1. KoHcTpynpoBaHue TpakTa JUIsl pa3roHa U JANTBHEWUIEro PaBHOMEPHOTO JBUKCHHS

HIapUKa WU TEJIEKKH.
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10.

11.

Omnpenenenue cpefaHell CKOPOCTH CKOJBKEHHUS Opycka WM JBM)KCHHUS IIApHUKa IO
HAaKJIOHHOM IUIOCKOCTH.

Omnpenenenne yYCKOpEHHs Tella NMPH PABHOYCKOPEHHOM JIBIXKEHMH IO HAKJIOHHOW
IUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JBIKEHHH 0e3
Ha4aJIbHOM CKOPOCTH.

[IpoBepka THUMOTE3BI: €CIM TPH PABHOYCKOPEHHOM JBW)KCHHUH O€3 HadalbHOU
CKOPOCTM TIyTH OTHOCSTCS KaK psi HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEKYTKHA BPEMEHHU OTMHAKOBEI.

HccnenoBanne 3aBHCUMOCTH CHJIBI TPEHUS CKOJBKEHHUS OT CHJIBI HOPMAJBHOTO
JIaBIICHHUSL.

Onpenenenre ko3pumeHTa TPEHUS CKOJIbKEHUS.

Onpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenue pabOTBHl CWJIBI TPEHUS TPH pPABHOMEPHOM [BIDKEHUHM Tela IO
TOPU30HTAIBHON IOBEPXHOCTH.

Omnpenenenne pabOTHI CHIIBI YIIPYrOCTH TPU TOABEME Tpy3a C HCIOJIB30BaHHUEM
HETIOIBM)KHOTO U TIOJIBIPKHOTO OJIOKOB.

N3yuenne 3aKkoHa COXpaHEHUS YHEPTHH.

Pa3znen 9. Mexann4yeckue Koj1e0aHUA U BOJIHBL.

KonebarenbHoe apmxeHune. OCHOBHBIE XapaKTEpUCTUKU KojeOaHUM: Mepuoj, 4acToTa,
aMIMTyna. MareMatudecKuiliT W NpPYKMHHBIM MasTHUKM. IIpeBpamienne »sHeprum mnpu
K0JIe0aTEIHLHOM IBMKEHNH.

3aryxaromue kojebanus. BeiHyxneHHble koneOaHus. Pesonanc. Mexanndyeckue BOJHBI.
CBoiicTBa MexaHH4YeCKUX BOJIH. [IpoonbHbIe M nonepeyHble BOIHBL. JlJIMHA BOJHBI U CKOPOCTh
e€ pacrnpocTpaHeHusl. MexaHn4ecKkHne BOJIHBI B TBEPIOM TeJ€, CECMUYECKUE BOJIHBIL.

3ByK. 'poMKOCTB 3ByKa 1 BbIcOoTa ToHa. OTpaxkeHue 3Byka. MIHGpa3Byk U yinbTpa3ByK.

Hemoncmpayuu.

1. HabGmronenue xosieGaHWM TN MO ACHCTBUEM CHJIBI TSHKECTH U CUIIBI YIIPYTOCTH.

2. HaGmronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HaOmroneHune BEIHYXICHHBIX KOJICOAaHHUH 1 pe30HaHCcA.

4. PacnpocTpaHeHHE MPOJOIbHBIX U MOTIEPEUHBIX BOJH (HA MOJICIH).

5. HaOnroneHune 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKUI pe30HAHC.

Jlabopamopnwie pabomel u onvimel.

1. OmnpeneneHue 4acTOTHI U MeprUoa KoJIeOaHU MaTEMaTUYECKOTO MasiTHUKA.

2. OmpezneneHue 4acTOTHI U MEPHOJa KOJIEOaHHH MPYKUHHOTO MasTHUKA.

3. HccnenoBaHue 3aBUCHMOCTU TEpHOJa KOJeOaHUMN MMOABEIIEHHOTO K HHUTU Tpy3a OT
JIUIMHBI HUTH.

4. WccnegoBaHue 3aBUCHUMOCTH IepHOJa KojeOaHUN MPYKUHHOTO MasTHHUKA OT MaccChl
rpysa.

5. IlpoBepka HE3aBUCMMOCTU MEpHOJa KOJNeOaHWW Tpy3a, MOJBEHIEHHOTO K HUTH, OT
Macchl rpys3a.

6. OmnbITel, JAEMOHCTPUPYIOIINE 3aBUCHUMOCTh MEpHOJa KoJIeOaHWW TMPY>KUHHOTO
MasTHUKA OT MacChl IPpy3a U KECTKOCTHU MPYKUHBI.

7. VI3amepeHue ycKopeHUs: CBOOOHOTO MaICHUS.

Pazgen 10. D1eKTpOMarHuTHOE 10JIe M JIEKTPOMATHUTHBIC BOJIHBI.
ONEeKTPOMarHUTHOE TNOJie. DJEKTPOMAarHUTHbIE BOJHBL. (CBOWMCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkana snexkTpoMarHUTHBIX BOJH. Mcnonbp3oBaHKe 371€KTPOMAarHUTHBIX BOJIH Ul COTOBOM

CBs3H.

DnekTpoMarHuTHas pupoja ceera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.



1. CBoiicTBa 31EKTPOMAarHUTHBIX BOJIH.

2. BoxHOBBIE CBOMCTBA CBETA.

Jlabopamopusvie pabomot u onvimel.

1. H3yyeHue CBOMCTB AIEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOHIBHOTO TenedoHa.

Paspnen 11. CBeroBbIe SIBJICHUS.

JlyueBas mopenb cBera. Mcrounuku cera. lIpsMonuHEHOE pacnpoOCTpaHEHUE CBETA.
3armenust Connua u Jlynel. Otpakenue ceta. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETA.

[Ipenomnenue cBeta. 3akoH mpenomiieHus: cBeTa. [lojiHoe BHyTpeHHEEe OTpaKEHUE CBETA.
Hcnonb30BaHNe NOJHOTO BHYTPEHHETO OTPaXXEHHsI B ONTHUYECKUX CBETOBOAX.

JIunza. Xox nyueit B nmu3e. Ontuyeckas cucrema (oToamnmapara, MHKpPOCKOINA W
Teneckomna. ['1a3 kak ontuyeckas cucreMa. baM3opykocTs U 1adbHO30PKOCTb.

Paznoxxenue 6enoro cera B criekTp. OnbiTel HptoToHa. CliojkeHNE CIEKTPaIbHBIX [IBETOB.
Jucnepcus cera.

Jemoncmpayuu.

[IpssMonMHENHOE PACTIPOCTPAHEHHE CBETA.

OTtpaxxeHue cBeTa.

[Tony4yenue n300pakeHU B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cpera.

OnTuyeckuii CBETOBOJI.

Xon ydeii B coOuparomei JTnH3e.

XoJ my4del B pacCEUBAIOIIEH JIMH3E.

[Tonyuenue n306pakxeHH ¢ TOMOIIBIO JINH3.

. Ilpunuun aeictBus oToanmnapara, MUKPOCKOIIa U TEJIECKOTIA.

10. Mogens riasa.

11. PaznoxeHue 6e10ro cBeTa B CIEKT.

12. Tlomyuenue 6eoro cBETa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie pabomel u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH YyIJla OTPa)XEHUSI CBETOBOTO JIydya OT yrija MajaeHusl.
2. VI3yueHue XapakTepUCTUK M300pa)KeHUs MPEeaMETa B IIIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCMMOCTH yrila MPeIOMIICHUS CBETOBOTO Jiydya OT yIJia MaJIeHUs Ha
IPaHULIE «BO3IyX—CTEKIION.

[TonydyeHue n300pakeHUI ¢ TOMOIIIBIO COOMPAOIICH JTUH3HI.

Omnpenenenre (OKYCHOTO PacCTOSIHUS M ONITUYECKON CHIIBI COOMpAIOIEeH JIMH3bI.
OnbITHI MO Pa3IoKeHUIO 0EI0ro CBETa B CHEKTP.

OnpITl MO BOCHPUATHIO LIBETa MPEIMETOB NPU UX HAOIIOJECHUM 4Yepe3 IBETOBBIC
(UITBTPBI.

Pa3nen 12. KBaHTOBLIC SIBJICHHUS.

OmnsiTel Pesepdopaa u nnanerapuas mojnens aroma. Monens atoma bopa. Mcnyckanue u
norjoueHne ceera aromoM. KBanTel. JInHeWyaThie CIEKTPHI.

PamnoaktuBHOCTh. Asbda-, Oeta- u ramma-uznydeHus. CTpoeHHE aTOMHOIO sjpa.
Hyxnonnas monens aromHoro siapa. M3otomsl. PaanoaktuBHble mpeBpamieHus. I[lepuon
MOJIypacnaaa aTOMHBIX sJIep.

SnepHble peakiui. 3aKOHbBI COXPaHEHUs 3apsJ0BOTO U MAacCOBOTO YHCEN. DHEPrusl CBSA3U
aTOMHBIX sjep. CBs3b Macchl M SHepruu. Peakuuu cuHTe3a M JeneHus saep. VcTouHuku
sHepruu CoJiHIA U 3BE3 L.

Snepnas sHepretuka. JleicTBHs paOAaKTUBHBIX U3TYYSHHUI HA KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U3ITy4eHHUS U TOTJIOIEHHUS.

2. CrnekTpsl pa3IUYHbIX Ta30B.

3. Crmektp BoJOpoOJa.

4. Habmogenue TpekoB B kamepe Bunbcona.
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5. Pabora cuérunka HOHU3UPYIOIIUX U3TYyICHUH.

6. Perucrpauus u3iaydeHus MIPUPOJAHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopusvie pabomot u onvimel.

1. HaOmoneHue CIUTOMIHBIX M TMHEWYAThIX CIIEKTPOB U3ITy4YEHUSI.

2. HccrnenoBanue TPEKOB: M3MEPEHUE SHEPIHMM YaCTHIBI 10 TOPMO3HOMY MyTH (IO

dororpadusim).

3. H3mepenune paguoakTHBHOTO (OHA.

IHoBTOpPHTEILHO-00001AK0IIIUI MOIYIb.

[loBTOpUTENBbHO--0000MIAIOIMI  MOIY/Ib [peAHa3HAuYeH Uil CUCTEeMaTH3aluud U
00001IeHUsT TPEIMETHOTO COICPKAHMS M OTIBITA IEITEIBHOCTH, IPHOOPETEHHOTO MPH H3YYCHUHN
BCEro Kypca (pu3mkm, a Taxke IS MOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMEHY I10
¢buzuke U1 00yJaromuxcs, BBIOpaBIIMX 3TOT Y4€OHBIN MPEIMET.

[Ipy wu3ydeHUHM [aHHOTO MOJIYJS peIn3ylTCd U CUCTEMAaTU3UPYIOTCS  BHJbI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpPBIX OOECHeuMBaeTcs JOCTHXKEHHE TMpPEAMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX PE3yJbTaTOB 00ydeHHUs, (HOPMUPYETCS €CTECTBEHHOHAY4Hasl
IPaMOTHOCTb: OCBOECHHME HAy4YHBIX METOJIOB HCCIEJAOBAHUS SIBICHUH MPUPOABI M TEXHUKH,
OBJIAJICHUE YMEHHUSIMHU OOBSACHATh (U3NYECKUE SBJICHUS, NPUMEHsS TMOJY4YCHHbIE 3HaHUS,
pelarth 3a/1a4u, B TOM YHCIie KaYeCTBEHHbIE M SKCIIEPUMEHTAIIbHBIE.

[IpyHIHMNMAIBHO IEATEIBPHOCTHBIN XapaKTep AJAHHOTO pa3jiena pealn3yercs 3a CYET TOTo,
4YTO 00y4aroLMecs BHIMOIHSIIOT 33JaHNs, B KOTOPBIX UM IMpeAIaraeTcs:

Ha OCHOBE MOJYYE€HHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBSICHATH (PU3HUECKUE SIBIICHUS
B OKpY)Karolllel MpUpoJie ¥ NOBCETHEBHOM KU3HH;

HCI0JIb30BAaTh HAYYHbIE METOJIbI MCCIEAOBaHMS (PU3NYECKUX SIBJICHUM, B TOM YMCIE AJIs
IIPOBEPKH MIIOTE3 U NOJY4YEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HAayyHbIE OCHOBBI HambOoJIee BAXKHBIX JIOCTUKEHMH COBPEMEHHBIX TEXHOJIOTHH,
HamnpuMmep, MPaKTHYECKOTO MCIOJIb30BAaHMUS PA3IUYHBIX HMCTOYHMKOB HHEPrUM Ha OCHOBE
3aKOHAa MPEBPAICHUs U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPIHH.



IINIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUs VYYEBHOI'O IIPEJIMETA
«®U3UKA (BA3OBBLIM YPOBEHbB)» HA YPOBHE OCHOBHOI'O OBIIEIO
OBPA3OBAHUA

Nzyuenne yuebHOro mpenmera «®dusmka (0a30BBI ypOBEHB)» Ha YpPOBHE OCHOBHOTO
oOmiero 00pa30BaHWs HANpPABICHO HA JOCTW)KEHHE JIMYHOCTHBIX, METANpEeJIMETHBIX H
IIPEIMETHBIX PE3YJIbTAaTOB.

JIMUHOCTHBIE PE3VYJIbTATHBI

B pesynbrate uzyuenus ydeOHoro npeamera «®@usuka (06a30BbIi ypOBEHb)» Ha YPOBHE
OCHOBHOTO o00mero oOpazoBaHus y oOydaromerocss OyayT COpPMHpPOBAHBI —CIEIYIOLINE
JIMYHOCTHBIE PE3YJIbTATHI B YACTH!

NATPUOTHYECKOT 0 BOCIIUTAHMUSA:

MIPOSIBJIEHUE MHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCUNCKON (PU3NUeCKOn
HaYyKW;

LIEHHOCTHOE OTHOLIEHHUE K IOCTHKEHUSIM POCCUMCKHUX YUEHBIX--(PU3UKOB;

rpakKIaHCKOIr0 M 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA

TOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCYXJEHUH OOIIECTBEHHO 3HAUYUMBbIX M ATHUECKUX
po0ieM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

OCO3HAHME BaXXHOCTU MOPAIbHO--3TUYECKUX MTPUHIIUIIOB B JESITEILHOCTH YYEHOTO;

3CTeTHYECKOr0 BOCIIMTAHMA:

BOCIIPUATHE 3CTETUUYECKUX KAyecTB (PU3MUECKON HayKu: €€ TapMOHMYHOTO MOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

LHEHHOCTH HAYYHOI0 MO3HAHHUS:

OCO3HaHHME LIEHHOCTH (U3NYECKON HAayKM KaK MOILHOIO MHCTPYMEHTa MO3HaHUS MUpA,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXKHEUILIEH COCTABISIONICH KyJIbTYpHhI;

pa3BUTHE HAy4HOH JIF0003HATEIILHOCTH, HHTEPECA K UCCIIE0BATENBCKOM NESITEIbHOCTH;

(opMHUpOBaHUS KYJIbTYPbI 310POBbS H SMOLMOHAIBLHOIO 0JIArONOTyYHA:

OCO3HaHHME IIEHHOCTH 0€30MacHOro o0pasza >KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpPE, BaXXKHOCTM TIpaBUJ O€30MACHOIO TIOBEAEHUS Ha TpPaHCIOpTe, Ha Joporax, ¢
AJIEKTPUUYECKUM U TEIJIOBBIM 000PYIOBAaHUEM B JIOMALTHUX YCIOBUSX;

c(OPMHPOBAHHOCTh HABBIKA pe(UIEKCUH, IPU3HAHUE CBOETO IPaBa HAa OLIMOKY U TaKOro
e IpaBa y Apyroro 4ejoBeKa;

TPY/10BOI0 BOCIIUTAHMSA:

aKTHMBHOE y4acTHE B PELICHUM MPAKTUYECKUX 33/ad (B paMKaX ceMbH, 00pa30BaTeIbHON
OpraHu3aluu, ropoJia, Kpas) TEXHOJIOIMYECKON U COLMAIbHON HAIIPAaBIEHHOCTH, TPEOYIOLINX B
TOM 4HcClie U (PU3NYECKUX 3HAHMIA;

UHTEpEC K MPAKTUYECKOMY U3YUCHHIO MPO(eccHii, CBA3aHHBIX C (PU3UKOIH;

3K0JIOTHYECKOr0 BOCIIMTAHUS

OpUEHTalUsl Ha NpUMEHeHue (U3MYecKUX 3HaHUM A peleHus 3azad B obaactu
OKpyXKarolllel cpelibl, TNIAHUPOBAHUS MOCTYIIKOB M OLIEHKM MX BO3MOKHBIX MOCIEICTBUM A
OKpYXKarollel cpesibl;

0CO3HaHME TI00ATBHOTO XapaKTepa SKOJIOTMYECKUX MPoOIeM U IyTel UX perIeHus;

aJanTanuu K U3MEHSIOIMMCS YCJI0BHSM COIHAIbHOI M NPUPOIHON cpebl:

NOTpeOHOCTh BO B3aMMOJICHCTBMM TpPH BBIMOJHEHUM MCCIEIOBAHUNH U TPOEKTOB
¢u3nvecKkoit HalPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JAPYTHX;

MOBBILIIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH Y€pE3 MPAKTUUECKYIO AEATEIbHOCTD;

noTpeOHOCTh B (OPMHUPOBAHWU HOBBIX 3HAaHHWM, B TOM uucie (OpMYIHPOBATH HUJEH,
MOHATHS, TUIOTE3bI O (PU3NYECKUX 00BEKTaX U SIBICHUIX;

0co3HaHMe Ae(UIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00sacTH UMKy,

IUTAHUPOBAHKME CBOETO Pa3BUTHUS B IPHOOPETEHNN HOBBIX (PM3UUECKUX 3HAHUI,



CTpEMIICHHE aHAJIM3UPOBATH U BBISIBIIATH B3AaMMOCBSI3U PUPOIbI, 00IIECTBA 1 SKOHOMUKH,
B TOM YHCJIE C HCIIOJIb30BaHHEM (PU3NUECKUX 3HAHUM;

OLICHKA CBOMX JEHCTBUM C YYETOM BIIMSHUS Ha OKPYXKAIOLIYI0 CpeAy, BO3MOXKHBIX
rJ100aJIbHBIX TTOCJIEACTBUH.

METANIPEAMETHBIE PE3YJIbTATbI

B pesynbrate ocBoeHusi yueOHoro mpenmera «®Pusuka (0a30BbI YPOBEHB)» Ha YPOBHE
OCHOBHOTO 00mIero obpa3oBanus y oOydaronierocst OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yabTaThl, BKIIOYAIONIME TIO3HABATECIbHBIE  yYHUBEPCAIbHbIE  ydeOHbIE  JICHCTBHA,
KOMMYHUKATHBHBIC YHUBCPCAJIBHBIC y‘~IG6HI)Ie HeﬁCTBHﬂ, PErYJIATHBHBIC YHUBCPCAJIBHBIC
yaeOHbIC CHCTBUS.

IMo3naBaTenbHbIe YHUBeEPCAJIbHbIE YUeOHbIe TeiicTBUSA

Ba3oBble joruveckue aeiicTBUA:
® BBISABJISATH U XapaKTEPU30BaTh CYILIECTBEHHBIE IPU3HAKN OOBEKTOB (SIBICHUN);
® YCTaHABJIMBATH CYIIECTBEHHBIM NpPHU3HAK KiacCU(DUKAIIMU, OCHOBAHUS JUIsI 00O0OIICHUS U
CpaBHEHUS,
® BBLISABJIATH 3aKOHOMEPHOCTH M IPOTUBOPEUYUS B paccMaTpuBaeMbIX (akTax, JaHHBIX U
HaOTIOCHUSAX, OTHOCSAIITUXCS K (PU3NUECKUM SIBJICHHSIM;
® BLIABIATE NPHYUHHO--CICACTBCHHBIC CBA3U IIPpU HN3YYCHHUU (bHSH‘-IeCKI/IX SBIICHUN W
IMpoHECCOB, ACIATh BBIBOJBI C UCIIOJIB30BAHUEM JCAYKTUBHBIX U NMHAYKTUBHBIX yMO3aK.]'IIO‘-IeHI/II71,
BBIJIBUT'aTh THIIOTE3bI O B3AUMOCBA3AX (1)I/I3I/IT-IGCKI/IX BCIINYHNH,
® CaMOCTOSITENIbHO BBIOMpPATh CIOCOO penieHus y4eOHOM Qu3nyeckoil 3amauu (CpaBHEHHE
HECKOJIbKUX BapHaHTOB PEIICHHs, BHIOOP HamOoJIee MOAXOISIIET0 C YI4ETOM CaMOCTOSITEITHHO
BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBareJahLcKue 1eicTBUA .
® 1CII0JIb30BaTh BOIPOCHI KaK MCCIEI0BATENbCKUNA HHCTPYMEHT MO3HAHMS;
® MPOBOAMUTH IO CaMOCTOSTEIBHO COCTAaBJICHHOMY IIJIaHY OIIBIT, HECIOXKHBIA (U3NYECKUi
IKCIIEPUMEHT, HEOOJIBIIOE UCCIIEA0BAaHUE (PU3UMUECKOTO SIBICHUS;
® OLEHMBATh HA IPUMEHUMOCTb M JIOCTOBEPHOCTh HH(POPMALMIO, MNOJIYYEHHYIO B XOJE
HCCIIEIOBAHUS UM SKCIIEPUMEHTA;
® CaMOCTOSITENbHO (OPMYIHUPOBATh OOOOIIEHUS M BBIBOJBI IO pe3ylbTaTaM IMPOBEAEHHOTO
HaOJII0/IeHUs, OIIbITA, UCCIICAOBAHMS;
® [IPOrHO3MPOBATH BO3MOXKHOE JajibHEHIIee pa3BUTHE (PU3MYECKUX IPOLECCOB, a TaKXkKe
BBI/IBUI'aTh IIPEIOJI0KEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHSIX M KOHTEKCTAX.

Pabora ¢ nnpopmanmeii:
® [PUMEHATh pa3IMYHbIe METOJbl, HHCTPYMEHTbl UM 3allpochl IpH IIOUCKE U OoTOOpe
MHGOpMAILMY WK TaHHBIX C YYETOM MPeUI0KEHHON yueOHOH (hru3nyeckol 3a1auu;
® aHaIM3MPOBATh, CHCTEMATU3UPOBATH U UHTEPIPETUPOBATH HHPOPMALIUIO PA3ITUYHBIX BUIOB U
¢dbopM npencTaBieHus;
® CaMOCTOSITENIbHO BBIOMpaTh ONTHUMaJbHYIO (opMmy npencraBieHus HHGopMauu U
WITIOCTPUPOBATh pellaeMble 3a/1a4l HECIOKHBIMU CXeMaMH, uarpaMMaMu, UHOW rpadukoi u
UX KOMOMHAIUSAMH.

KoMMyHuKaTHBHBIE YHHBepcalbHble Y4eOHbIe JeilicTBHA:
e B X0Jie 00CYX/JeHUS y4eOHOro Mmarepuala, pe3ylbTaToB Ja0OpaTOPHBIX pabOT U MPOEKTOB
3aJjaBaTh BOMNPOCHI IO CYIIECTBY OOCYKJaeMOM TeMbl M BBICKA3bIBaTh WJEH, HAlleJICHHBIE Ha
peleHue 3a1auu 1 Mojiep kanue 01aroxesnaTeIbHOCTH OOLEHMS;
® CONOCTAaBJIATH CBOU CYXJAEHUS C CYXIEHHSAMH JIPYTHX YYaCTHHKOB JMANOra, 0OHapyKHUBaTh
pas3nuyKe U CXOJCTBO MO3ULIUH;
® BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MHCbMEHHBIX TEKCTaX;



e MyOJIMYHO TMPEICTABIATH PE3YJAbTAThl BBHIOJHEHHOTO (PU3MUYECKOTO OMBITA (IKCIIEPUMEHTA,
UCCIIEIOBAHUS, TTPOCKTA);

® TIOHMMATh W HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBUIYAILHOW pabOTHI MpHU
peleHN KOHKPETHON (PU3NYECKO TPOoOIeMBL;

® TMPUHUMATH IIETTH COBMECTHOM JIEATEITLHOCTH, OPraHU30BBIBATH JACHCTBUS 1O €€ JOCTIKEHUIO:
pacmpenensiaTb poJid, OoOCYXJaTh MPOIECChl U PE3yAbTaThl COBMECTHOM paboThl, 0000IIaTh
MHEHHUS HECKOJILKHX JIIOJICH;

® BBINIOJHATH CBOIO 4YacTh pabOTHI, JOCTHras KadyeCTBEHHOTO pe3ylbTaTa IO CBOEMY
HAIPABJICHUIO U KOOPJUHHUPYS CBOU JACHCTBHS C JPYTUMHU WICHAMU KOMAH/IbI,

® OIEHMBATHh KAa4eCTBO CBOETO BKJIAJa B OOMIMH MPOJYKT MO KPUTEPHUSAM, CAMOCTOSTEIHHO
cOpPMYIMPOBAHHBIM YYaCTHUKAMH B3aHMOACHCTBHSL.

PeryasiTuBHble yHHBepcaJibHbIe Y4eOHbIe 1eiicTBUSA

Camoopranusauus:
® BBIABJSITH MPOOJIEMBI B JKH3HEHHBIX W YYEOHBIX CHUTYalMsIX, TPEOYIOUIUX ISl pelIeHUs
(bu3nyecKux 3HaHUI;
® OPHEHTHPOBATHCS B PA3TUYHBIX MMOIX0aX MPUHATHS PEIICHUHN (MHANBUIYaTbHOE, IPUHSITHE
pelIeHus B IpyIIe, IPUHITHE PELIEHUI TPynoil);
® CaMOCTOSITEJIbHO COCTaBJSATh QJITOPUTM peuleHus (GU3MYecKoW 3aauyu  WiIM  IUIaHa
UCCIEIOBAaHUS € Y4€TOM HMEIOIIUXCS PECYpcOoB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMeHTHPOBATh NpeAjiaraéMble BapUaHThl PelIeHU;
e JenaTh BRIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, IMOIIUOHAJIbHbIH HHTEJIEKT:
® JaBaTh aJCKBAaTHYIO OLICHKY CUTYyalluu U MpeaJiaraTh IiaH €€ U3MEHEHNS;
e OOBSACHATH MPUYMHBI JOCTHXEHHSI (HEIOCTHKEHHUS) pe3yJdbTaTOB JESATEIbHOCTH, JaBaTh
OILICHKY IPUOOPETEHHOMY OIIBITY;
® BHOCHTH KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCIE B XOJI BBINOJHEHUS (U3HYECKOTO
HCCIIEIOBAaHUSI WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHUBIIUXCS CUTYalluH,
YCTaHOBJIIEHHBIX OIIMOOK, BOHUKIINX TPYIHOCTEH;
® OILICHUMBATH COOTBETCTBUE PE3YJIbTATA LIEJU U YCIOBUSM;
® CTaBUTH ce0s HA MECTO JPYroro 4ejoBeKa B XOJIe CIOpa WU JUCKYCCUU Ha HAYyYHYIO TEMY,
[NIOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYIroro;
e [pU3HAaBaTh CBOE MPaBO HA OMIMOKY MpHU pElIeHUH (PU3NYECKUX 3a7a4 WM B YTBEPKICHUSIX
Ha Hay4HbIE TEMbI M TAKOE K€ MPaBO JPYyroro.

NPEJMETHBIE PE3YJIbTATBI

K xoHuy oOyuyenus B 7 Kjacce NpeIMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb c(HOPMUPOBAHHOCTDH y OOyUAIOIUXCS YMEHHUI:
® 1CII0JIb30BATh MOHATUA: (U3NYECKHE M XMMHMUYECKUE SBJICHUS, HAONIOJEHUE, SKCIIEPUMEHT,
MOJIeNb, TUIIOTE3a, €AUHULB! (PU3NYECKUX BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS
BellecTBa (TBEpAOE, KHUJIKOE, TIa3000pa3HOE), MEXaHHYeCKOe JIBWKEHHE (paBHOMEpPHOE,
HEpaBHOMEpHOE, MpPsAMOJIMHEHHOE), TPAeKTOpHs, pPaBHOJEIHCTBYIOIIAs cuia, Jaegopmanus
(ynpyras, niacTudeckas), HeBECOMOCTb, COOOIIAIOLINECS COCY/IbI;
e paznuuaTh sBICHUA (IUQQy3us, TEIIOBOE MABWKEHHME YAcCTHIl BEIECTBA, PaBHOMEPHOE
JBUKEHHUE, HEPAaBHOMEPHOE IBWXEHHE, WHEPLMsS, B3aUMOJECHCTBUE TEJ, PABHOBECUE TBEPIBIX
TeJ C 3aKpEIJIEHHOW OCBIO BpalICHMs, Nepefada JaBJICHUs TBEPABIMU TelaMU, )KUIKOCTSIMHU U
ra3amu, aTMocgepHoe IaBlieHHE, IUIaBaHUE TeJl, MPEBPALICHUS MEXaHHMYECKOW SHepruu) 1o
ONMCAHUI0O UX XAapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE
¢bu3nveckoe siBICHUE;



® pacro3HaBaTh MPOSBICHUE W3YyYCHHBIX (PU3MUECKUX SIBICHUH B OKPY)KAIOLIEeM MHUpE, B TOM
yucae (U3NYEeCKUe SBICHHUS B NPUPOJC: MPUMEPHI JBUKECHUS C PA3IUYHBIMH CKOPOCTSIMH B
JKUBOW W HEXUBOM IIPUPOJE, ACUCTBUE CWIBI TPEHUS B IPUPOJE U TEXHUKE, BIIUSHUE
aTMOC(EepHOTO JaBJICHUSI HA JKUBOW OpraHH3M, IUIaBaHHE PBIO, PbIUaru B Telie YelOoBeKa, MpHU
3TOM TEPEBOJUTH MPAKTHUECKYIO 3aJady B Y4eOHYIO, BBIJICNATH CYIIECTBEHHbIE CBOMCTBA
(npu3HaKM) pU3NUECKUX SIBICHUI;

® OIKCHIBaTh HM3YYCHHBIC CBOMCTBAa Ten M (PU3MYECKHUE SBICHHS, WCHOJB3Yys (U3HUYECKHe
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BELIECTBA, BPEMs, IIyTh, CKOPOCTb, CPEIHSS CKOPOCTH,
CWJIa YIPYrOCTH, CHUJIa TSDKECTH, BEC Tejla, CUJla TPEHUs, JaBlieHue (TBEPAOrO Tena, KUAKOCTH,
ra3a), BBITAJIKUBAIOIIAs CUJIA, MEXaHUYecKas paboTa, MOIIHOCTb, IIJIEUO CUJIbI, MOMEHT CHUJIbI,
KOX(QQHIMEHT TOJIE3HOTO JCHCTBHUS MEXaHW3MOB, KMHETHYECKas W MOTEHIHAJbHAS SHEPTHs),
P ONUCAHUM TMPaBUIBHO TPAKTOBAaTh (DU3UYECKHI CMBICI HCIOJIb3YEMBIX BEJIWYMH, HX
0003HaYeHMs] U €IMHUIBI (U3NUYECKUX BEIUYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOLINE JTAHHYIO
(u3NYECKYI0 BETUYHUHY C JAPYTUMHU BEIMYMHAMM, CTPOUTH I'papUKU U3yUYEHHBIX 3aBHCHUMOCTEM
(bMBUYECKUX BEIMYNH,

® XapakTepu30BaTh CBOMCTBa TeJ, (U3NYECKUE SIBICHUS U IPOLIECCHI, WUCIOJIb3YS IpaBUia
CIIOXEHMsI CUJI (BJIOJIb OJHOM MpsiMOif), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumesa, IpaBUIIO
paBHOBecHs pblyara (0JI0Ka), «30JI0TO€ MPaBUIIO» MEXAHUKH, 3aKOH COXpaHEHUS MEXaHM4eCKON
SHEpruM, TMpH OSTOM JaBaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA U 3alUCHIBaTh €ro
MaTeMaTH4eCKOe BhIPaKEHUE;

e OOBACHATH (U3NYECKUE SIBICHMSI, IIPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIE€ U B KOHTEKCTE
CUTYyallull MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa: BBISBIATh MNPUYHUHHO--CIIECCTBEHHbBIE
CBSI3H, CTPOUTH 00bSICHEHHE U3 1—2 JOTMYECKHX IIaroB ¢ Omnopoil Ha 1—2 U3y4eHHBIX CBONCTBA
(bu3n4ecKkux ABICHUN, (PU3NUYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

e pemiath pacy€THBIC 337a4M B 1—2 NEHCTBUS, UCTIONB3Ys 3aKOHBI M (POPMYJIbI, CBSA3bIBAIOIINE
¢u3nyeckrue BEIUYMHBI: Ha OCHOBE aHAJIM3a YCIOBMs 3aJaud 3alUChIBATh KPaTKOE YCIOBHE,
MOJICTABIIATh (PU3NYECKUE BEIMUYUHBI B (DOPMYIIBI U IPOBOJUTH PACUEThl, HAXOAUTh CIIPABOUHbIE
JlaHHble, HEOOXOAMMBbIE JUIsl pEUIeHHs 3a/Jad, OLICHWBAaThb pPEAIMCTUYHOCTb IOJIy4YEHHOH
(hbM3UYECKON BEITUYHHBL;

® pacrno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MPHU MOMOIIM (U3NYECKUX METOJOB, B
ONMCAaHUM HCCIIENIOBaHMS BBIICNATh MPOBEPSEMOE IMPENNoJoKeHue (TUIOTe3y), pa3nudyarbh U
MHTEPIPETUPOBATh NOJIYYEHHBIN pe3ylbTaT, HAXOIUTh OIIMOKM B XOJ€ OINbITA, AEIaTh BBIBOAbI
II0 €r0 pe3yabTaTaM;

® [POBOAMUTH OIBITHI MO0 HAOMIOACHUIO (QU3NYECKUX SIBICHUN MM (U3MUECKUX CBOMCTB TEIl:
(dbopMynupoBaTh NpOBEpsSEMBbIE IPEINOJI0KEHHUs, COOMpaTh YCTAHOBKY W3 IPEUIOKEHHOIO
000pyZI0BaHUs, 3alUChIBATH XO/1 OTbITAa U (POPMYIUPOBATH BBIBOIbI;

® BBINOJHATH INpPsAMBbIE HU3MEPEHUS pPACCTOSIHMSA, BPEMEHH, Macchl Tesa, 00bEMa, CHIIBI U
TeMIepaTypbl ¢ UCIOJIb30BAHUEM AHAIOTOBBIX U LIM(PPOBBIX NPUOOPOB, 3aNKMCHIBATh MOKA3aHUs
npuOOpPOB ¢ YUETOM 3aJJaHHOM aOCOIIOTHOM MOTPELTHOCTH U3MEPEHNUH;

® [POBOAMUTH MHCCIEJOBAHUE 3aBUCUMOCTH OJHON (U3MYECKON BEJIMYMHBI OT JpPyro c
UCIOJb30BAHUEM MPSAMBIX U3MEPEHHUH (3aBUCUMOCTH IYTH PAaBHOMEPHO JABMXKYILErocs Tela OT
BPEMEHHU JBIKEHMs Tella, CUJIbl TPEHHs CKOJBKEHHUs OT Beca Tena, KayecTBa 0OpabOTKU
MIOBEPXHOCTEN TEJ U HE3aBUCHUMOCTH CUJIbI TPEHMS OT IUIOIIAAU CONPUKOCHOBEHMSI TEJI, CHIIBI
YIPYrOCTH OT Y/UIMHEHMsI MPYKHUHBI, BBITAIKUBAIOLIEH CHIIBI OT 00bEMa MOTPYKEHHOU YacTH
Tela W OT IUIOTHOCTU J>KUIKOCTH, €€ HEe3aBUCHMMOCTU OT IUIOTHOCTU Tena, OT INIyOUHBI, Ha
KOTOPYIO MOTPYXEHO TEeJO, YCIOBHMH IUIAaBaHUS Tell, YCIOBHM paBHOBECHs pbluara M OJIOKOB),
y4acTBOBATh B IUIAHUPOBAHUM y4eOHOTO HCCIEI0BaHUs, COOMpaTh YCTAHOBKY M BBINOJHSATH
U3MEpEHHUs, clenysd NpeUIoKEHHOMY IUIaHy, (DUKCHPOBAaTh pe3yJbTaThl IOJY4YEeHHOH
3aBUCUMOCTH (U3UYECKUX BEIMYUH B BHUJAE NPEJIOKEHHBIX TaOMUI M TrpaduKoB, JenaTh
BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEIOBAHUS;



® IPOBOAMUTH KOCBEHHBIEC M3MEPEHUsI (PU3NUECKUX BETUYMH (IUIOTHOCTh BEUIECTBA KUAKOCTH U
TBEPAOIO Tela, CUla TPEHUS CKOJIbKEHUS, J[aBJICHUE BO3/yXd, BBITAJIKUBAIOLIAS CHIIA,
JEeWCTBYIOIIAs Ha MOTPYKEHHOE B )KUIKOCTD TEJO, KOAPPHUIIMEHT HOJIE3HOTO ACUCTBUS MPOCTHIX
MEXaHU3MOB), CIIEAYS MPEIIOKCHHON WHCTPYKIMU: TPU BBINOJHEHHHM U3MEpEHUil coOupaTh
9KCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUUCIISTH 3HAUEHUE UCKOMOM BEJIMYUHBL;

e COOMIOAATh MpaBUIIa TEXHUKH 0€30TIaCHOCTH MPH paboTe ¢ 1abopaTOPHBIM 000PYIOBAHHEM;

e YyKa3blBaTh IPUHLUIIBI JACUCTBUS NMPUOOPOB U TEXHUUECKUX YCTPOMCTB: BEChI, TEPMOMETD,
JUHAMOMETp, cOOOIIatoIuecs cocyibl, 0apoMeTp, pbluar, MOJABMKHBIA U HENOJBUKHBINA OJIOK,
HAKJIOHHAsI IIJIOCKOCTh;

® XapaKTepHU30BaTh MPHUHIHUIIBI JACHCTBHUS U3yYCHHBIX MPUOOPOB M TEXHHUUYECKUX YCTPOICTB C
OMoOpo Ha WX onucaHus (B TOM 4HCIe: TMOJIIMIHUKYA, YCTPOMCTBO BOJOINPOBOJA,
TUIPaBIMYECKUNA TPEecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMETp), HCIHOJIb3YS
3HaHMUSI O CBOWCTBAX (U3NYECKUX SABJICHUH U HEoO0XoaAuMble (U3NYECKHE 3aKOHBl U
3aKOHOMEPHOCTH;

® TPUBOJUTH NPUMEPHI (HAXOAUTH UH(POPMALIMIO O MIPUMEPAX) MPAKTUYECKOTO UCIIOJIb30BAHUS
(bu3nyecKux 3HaHUM B MOBCEHEBHOM KU3HU Ul 0OecrieueHus: 6e3011acHOCTH MPH 00paIieHn! ¢
npubopaMu M TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHMs 370POBbS M COOIOJEHUS HOPM
9KOJIOTMYECKOT0 TIOBE/IEHUS B OKPY’KaIoLlEel Cpene;

® OCYILECTBJIATH OTOOP MCTOYHUKOB MH(pOpMaIuu B VIHTepHETE B COOTBETCTBUH C 3aJlaHHBIM
MMOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAaHUM U MyTEM CpaBHEHUS DPA3IUYHBIX
HCTOYHUKOB BBIJIENATh MHPOPMAIUIO, KOTOpas SIBISIETCS MPOTUBOPEUMBOM HIIM MOXKET OBITh
HEJIOCTOBEPHOM;

® CIIOJIb30BaTh IPH BBIIOJHEHUH YYEOHBIX 3aJaHUN Hay4YHO--TIOMYJSIPHYIO JIUTEpaTypy
(GU3M4eCcKoro conep’KaHMs, CIpPaBOYHbIE MaTepualbl, pecypchl ceth VHTepHer, BiaaeTh
npuéMaMi KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HMH(OpMAIMKM U3 OJHOW 3HAKOBOM
CHCTEMBI B APYTYIO;

® CO3/1aBaTh COOCTBEHHBIC KpAaTKHUE NHCHbMEHHBIE M YCTHBIE COOOIICHUS Ha OCHOBE 2—3
HCTOYHHUKOB MHpOpMaLuu GU3NYECKOTO COAEP)KaHUs, B TOM 4YHUCIIe MyOJIMYHO JeNIaTh KpaTKue
COOOLIEHUA O pe3ysibTaTax I[POEKTOB WM Y4EOHBIX HCCIEAOBaHUM, MPU 3TOM TI'PaMOTHO
UCIOJb30BaTh U3YYEHHbIN MOHATUHHBIN anmapaTr Kypca (U3UKH, CONPOBOXIATh BBICTYIUIEHUE
Mpe3eHTalNEH;

® [IpY BBINOJHEHUH YUYEOHBIX IPOEKTOB U UCCIIEAOBAHUMN pacupeaensTh 00s3aHHOCTH B IpyIIe
B COOTBETCTBUU C IIOCTaBJIEHHBIMHU 3aJayaMM, CJIEIUTh 3a BBIIOJHEHHMEM IUIaHA AEHCTBUM,
aJIeKBaTHO OILICHMBAaTh COOCTBEHHBIM BKJAJ B JAEATEIBHOCTh TIPYIIbl, BBICTPAUBATh
KOMMYHHUKaTHUBHOE B3aUMOJIEHCTBUE, YUUTHIBAsI MHEHUE OKPY)KAIOLIUX.

K koniy oOyuenus B 8 kJiacce mpeiMeTHbie pe3yinbTaThl Ha 0a30BOM YpOBHE JOJDKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOyUAIONINXCS YMEHHI:
® JCMOJB30BaTh MOHITHSA: Macca U pa3Mepbl MOJIEKYII, TEIJIOBOE ABMKEHHUE aTOMOB U MOJIEKYIL,
arperaTHble COCTOSIHUSI BEIIECTBA, KPHUCTAJUIMYECKHE U amMop(dHbIE Teia, HACHIIIEHHBIN U
HEHACBIIEHHBIA Tap, BIAXHOCTh BO3JyXa, TEMIIEpaTypa, BHYTPEHHSAS HHEPrus, TEIIOBOI
JBUTATENb, DJIEMEHTApPHBIN DSIEKTPUUYECKUN 3apsij, >SJIEKTPUUYECKOE I10Je, IPOBOJHUKU U
JTURIIEKTPUKH, TOCTOSIHHBIN EKTPUUYECKUN TOK, MATHUTHOE TOJIE;
e pa3nmuyaTh sIBIEHUs (TEIJIOBOE pAacIIUpeHHe U CKaThe, TeIulonepeaaya, TemIoBOe
paBHOBECHE, CMauMBaHWE, KalWJUISPHbIC SIBICHUS, HCIApeHHE, KOHJICHCAIUS, TIUIaBICHHE,
KpUCTaIM3aius (OTBEp/eBaHuE), KUIIEHUE, Teruionepenaya (TemIOnpOBOIHOCTh, KOHBEKIIHUS,
W3IyYeHHUE), DJICKTpU3aIus Tell, B3aUMOJICHCTBHE 3apsaoB, JECUCTBUS AJIEKTPUUYECKOTO TOKa,
KOpPOTKOE 3aMbIKaHUE, B3aUMO/IEHCTBUE MAarHUTOB, JEHCTBUE MATHUTHOTO MOJIsI HA POBOJIHUK C
TOKOM, 3JIEKTPOMArHWTHAs WHAYKLHS) MO ONUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIINX JaHHOE (PUINIECKOE SBIICHUE;



® pacro3HaBaTh MPOSBICHUE W3YyYCHHBIX (PU3MUECKUX SIBICHUH B OKPY)KAIOLIEeM MHUpE, B TOM
YHUCJIC (bPISI/I‘ICCKI/IC SABJICHUSA B IIpUPOAC: MOBCPXHOCTHOC HATAKCHHUC U KAITUJUIAPHBIC SABJICHHA B
IpUpOJIe, KPUCTAUIBI B Mpupoje, ninydenue ConHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bI,
o0Opa3oBaHue pOChl, TyMaHa, UHEs, CHETa, AJIEKTPUIECKHE SBICHHUS B aTMOc(hepe, HIeKTPUIECTBO
JKHUBBIX OpPraHu3MOB, MArHUTHOC IIOJIC 36MJII/I, ;[peﬁ(b MOJIFOCOB, POJIb MAarHUMTHOTO IIOJIA IJId
KU3HU Ha 3emJie, MOJSIPHOE CHUSHUE, IPU 3TOM NEPEBOJAUTH MPAKTUUECKYIO 3a7a4y B y4eOHYIO,
BBIJICIIATD CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUH;

® OIIMChIBATh H3YUYCHHBIC CBOMCTBA TE€I H (1)1/13I/ILIGCKI/IG SABJICHHA, HCIIOJIb3YA (1)I/I3I/I‘~I€CKI/I€
BCIINMYUHBI (TeMHepaTypa, BHYTPCHHAA SHCPIrHsid, KOJIMYCCTBO TCIJIOThI, YACIIbHAA TENJIOEMKOCTD
BEIIECTBA, YJAEJbHAs TEIUIOTA IUIABJICHUS, YyJAEJIbHAs TEIUIoTa NapooOpa3oBaHMs, YyHAeIbHas
TEIUIOTa CrOpaHUsl TOIUIMBA, KOA(M(MUIMEHT TMOJE3HOr0 JCWCTBUS TEIUIOBOW MAIIWHBI,
OTHOCHUTENIbHAsl BJIAQXKHOCTh BO31yXa, OJJIEKTPUUYECKUH 3apsl], CHJIa TOKa, 3JIEKTPUYECKOe
HalpspKeHHWEe, CONPOTUBJIEHME IPOBOJHMKA, YIEIbHOE CONPOTHUBIEHHE BEIECTBa, paboTa u
MOIIIHOCTD JJICKTPUYCCKOTO TOKa), Ipu OMMUCAHUHN MPABUJIIBHO TPAKTOBATH (1)I/ISI/III€CKI/II\/’I CMBICJI
HCIIOJIb3YEMBIX BCJIIMYHH, o0o3HauyeHus u (210503050005 (1)I/ISI/III€CKI/IX BCJINYNH, HAXOIUTH q)OpMy.]'H:I,
CBS3BIBAIOIIME JAHHYIO (U3MUYECKYIO0 BEIMYMHY C JPYrUMH BEJIUYMHAMHU, CTPOUTH TpapuKu
HU3YUCHHBIX 3aBUCHUMOCTEN q)HSI/ILIGCKI/IX BCIINYUH,

® XapaKTCPU30BaTh CBOMCTBA TEJI, (1)I/ISI/I‘I€CKI/Ie SABJICHUA W IMPOLECCHI, UCIIOJIB3ysA OCHOBHBLIC
IIOJIOXKECHUA MOJ'IeKyJ'IHpHO--KHHGTH‘—IGCKOﬁ TCOpHUHN CTpOCHUMA BCIICCTBA, IMPUHIUIT
CYNEepIO3UINK NoJiel (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHSs 3apsna, 3akoH Oma s
ydacTka Lemnu, 3akoH Jlxoyna—JleHia, 3aKkoH coxpaHeHHs SHEPTUH, IPU ATOM J]aBaTh CIOBECHYIO
(bopMyTHUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MaTEMaTHUYECKOE BBIPAXKEHHUE;

e OOBICHITH CI)I/ISI/I‘—I@CKI/Ie MpoucCChl 1 CBOMCTBA TCJI, B TOM YHCJIC U B KOHTCKCTC CI/ITyaHI/Iﬁ
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABISATh NPUYUHHO-CIEICTBEHHBIE CBA3H, CTPOUTH
00bsCHEHHE M3 |—2 JIOTMYECKUX IIaroB ¢ OMOpoil Ha 1-2 W3YYEHHBIX CBOMCTBA (PU3MUECKUX
SIBJICHUH, (PU3HMUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemaTh pacyE€THbBIE 337a4u B 2—3 AEUCTBUS, UCTOIb3Ys 3aKOHBI U (GOPMYIIBI, CBSI3bIBAIOIINE
¢buznyueckue BEIWYMHBI: Ha OCHOBE aHalM3a YCIOBHUS 3a/layd 3alMChIBaTh KpPaTKOE YCJIOBHE,
BBISIBJISITh HENOCTATOK JAaHHBIX JUId pElIeHus 3ajaud, BBIOMpAaTh 3aKOHBI WU  (POPMYIIBI,
HeoOXomuMble Ul €€ peuieHHs, MPOBOJIUTH PAacuéThl M CPAaBHUBATH IOJyYEHHOE 3HAUYCHUE
(buznyecKoil BeIMYMHBI C U3BECTHBIMU JAHHBIMU;

® pacIio3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh IMPH MOMOIIU (DU3HUECKUX METOJOB,
UCIOJIb3YSl ONHUCAHHE WCCIEIOBAaHMS, BBIACIATH IMPOBEPSIEMOE MPEANOJIOKEHHE, OICHUBATh
MPaBUJIBHOCTH MOPSIKA MPOBEACHUS UCCIIEIOBAHUS, JIENIaTh BBIBO/IBI;

® TIPOBOJUTH OMNBITHI MO HAOIIOACHUIO (U3UYECKUX SIBICHUM WM (QU3NUYECKUX CBONCTB TeIl
(kanmwsipHBIE SIBJICHMS, 3aBHUCHMOCTb JaBJICHHUS BO3[dyXa OT ero o0béMa, TeMIeparyphl,
CKOPOCTH TIpOllecca OCTBIBAaHWS M HarpeBaHWsl MpPH U3IYYCHHH OT IBETa H3JIydarolei
(mornomaromniei) MOBEPXHOCTH, CKOPOCTh HCHApEHUsi BOABI OT TEMIEPATYpPhl >KUIKOCTH H
wionaan e€ MOBEPXHOCTH, 3JICKTpU3alMs Tel U B3aUMOJCUCTBUE AJIEKTPUUYECKUX 3apsJiOB,
B3aUMO/JICHCTBUE TOCTOSIHHBIX MAarHUTOB, BHU3yaJIM3allMsl MAarHUTHBIX TIOJIEH IMOCTOSIHHBIX
MarHuToB, JAEWUCTBUS MAarHUTHOTO MOJIA HAa MPOBOJAHHUK C TOKOM, CBOWCTBA 3JEKTPOMArHMTA,
CBOMCTBa  DNEKTPOJBUTATENS  MOCTOSHHOTO  TOKa):  (OpMymupoBaTh  MpPOBEpPSEMbIE
MIPENIONIOKEHHUsI, COOMPaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO O00OpYHOBaHUSA, OIHUCHIBATH X0
ombITa ¥ (OpMyYIHPOBATH BHIBOJIBL;

® BBINOJHATh NPSIMbIE U3MEPEHUSI TEMIIEPATyphbl, OTHOCUTENIBHOM BIIA)KHOCTH BO3]lyXa, CHUJIBI
TOKa, HANpsDKEHUS C MCIOJIb30BAHMEM AaHAJOTOBBIX MPUOOPOB W JATYMKOB (PU3MUECKHUX
BEITUYMH, CPABHUBATH PE3yIbTaThl U3MEPEHUH ¢ YUETOM 3a1aHHOM aOCOIIOTHOM MOTPEITHOCTH;

® TIPOBOJUTH HCCIEAOBAHHE 3aBUCUMOCTH OJTHOW (PU3UYECKOW BEIMYMHBI OT JPYrod C
WCIIOJb30BAHUEM MPSAMbBIX H3MEpPEHUN (3aBUCUMOCTb COINPOTHUBICHHUS MPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAIA TONEPEYHOr0 CEYEHHS U YIEIbHOIO COMPOTHUBIIEHHS BEIECTBA MPOBOJHUKA,



CWJIbl TOKAa, HWAYLIEro uepe3 IPOBOJAHMK, OT HAIPSOIKEHUS Ha IPOBOJHMKE, MCCIEAO0BAHUE
[OCIENOBATEIBHOIO U MapajuIeIbHOTO  COCAVHEHUH  INIPOBOJHUKOB):  ILIAHMPOBATH
UCCIIeIOBaHNEe, COOMpaTh YCTAHOBKY M BBINIOJHITH U3MEPEHHS, CIEAys MPEAI0KEHHOMY IIJIaHy,
(bUKCHpPOBATh PE3YJAbTAThl IMOJYYCHHOH 3aBHCHMOCTH B BHJAE TaOIUIl U TpauKoB, AenaTh
BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEOBAHUS;

® MPOBOAMTH KOCBEHHBIE W3MEpPEHHS (U3NYECKUX BeIMYUH (yHeTbHAas TETIOEMKOCTb
BELIECTBA, CONPOTHUBIICHUE IPOBOJHUKA, pabd0Ta M MOIIHOCTh DJIEKTPUYECKOIO TOKA):
IUIAaHUPOBATh U3MEPEHMSI, COOMPATh SKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIENysl IPEI0KEHHOU
WHCTPYKIIWH, ¥ BEIYUCIIATH 3HAUCHUE BEITMUUHBI;

e CoOIIOAATh MpaBUIIa TEXHUKH 0€30TIaCHOCTH MU paboTe ¢ 1abopaTOPHBIM 000PYIOBAHHEM;

® XapaKTepHU30BaTh MPHUHIMIBI JIEHCTBUS M3YUEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOMICTB C
OMOpOM Ha MX OMHCAHMs (B TOM YHCJE: CHUCTEMa OTOIUIEHUS JIOMOB, TMTPOMETp, HapoBas
TypOMHa, aMIEepMETp, BOJIBTMETP, CUETUUK DJIEKTPUUECKON SHEPIUH, 3JIEKTPOOCBETUTEIbHBIE
puOOpPHI, HarpeBaTelbHbIE 3IEKTPONPUOOPHl (IIPUMEPHI), IEKTPUUYECKHUE TPEAOXPAHUTEIH,
AJIEKTPOMArHUT, AJIEKTPOJIBUraTeNlb IOCTOSHHOTO TOKa), MCIOJIb3ysd 3HAHUS O CBOMCTBAx
(bu3nyecKux ABJICHUN U HEOOX0AUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

® pAacIO3HaBaTh MPOCThIE TEXHUYECKUE YCTPOWCTBA U M3MEPHUTENIbHBIE MPUOOPHI MO CXeMaM U
CXEMaTHYHBIM pUCYHKaM (PKUJIKOCTHBIH TEPMOMETp, TEpPMOC, IICUXPOMETpP, TUTPOMETP,
JIBUTATENb BHYTPEHHETO CrOpaHwusl, 3JEKTPOCKOI, PEOCTAaT), COCTABIATh CXEMbI AJIEKTPHUYECKUX
Lernel ¢ MocIeoBaTeIbHbIM U MapauIeNbHBIM COCAMHEHUEM DJIEMEHTOB, Pa3iinyasl YCIOBHbBIE
0003HAUEHMSI HIEMEHTOB MICKTPUUYECKUX LIENEH;

® TPUBOJUTH MPUMEPHI (HAXOAUTh UHPOPMAIIHIO O MMPUMEPAX) MPAKTUUECKOTO UCIOIB30BaHUS
(bu3nyecKux 3HaHUM B MOBCEIHEBHON XKU3HU JJIs1 oOecrieueHrs 0€30acHOCTH MpU OOpAILEHUH C
npubopamMM U TEXHUUYECKUMH YCTPOWCTBAMH, COXPAaHEHMs 3/I0pOBbS U COONIOJCHHUS HOPM
9KOJIOTMYECKOTO MOBEICHUS B OKPYKAIOIIEH CPEIe;

® OCYIIECTBJIATh MOUCK MH(popManuu (uznyeckoro cojepxkanus B MHrepHere, Ha OCHOBE
UMEIOIIMXCA 3HAaHUM W MNyréM CpaBHEHMs JOIOJHMUTENBHBIX HMCTOYHMKOB BBIJCIATH
MHGOPMALHIO, KOTOPas SBJISIETCS IPOTUBOPEYUBOM MIIM MOXKET OBITh HEJOCTOBEPHOM;

® CIIOJIb30BaTh IPH BBINOJHEHUH YYEOHBIX 3aJaHUN HAy4YHO--TIOMYJSIPHYIO JIUTEpaTypy
(Gu3n4ecKoro cojep’KaHus, CIpPaBOYHbIE MaTepualibl, pecypchl cetu VIHTepHeT, BlaaeTh
npuéMaMi KOHCIEKTMPOBAHUS TEKCTa, MpeoOpa3oBaHus HMH(OpMAIMKM U3 OJHOW 3HAKOBOM
CHCTEMBI B APYT'YIO;

e co3gaBaTb COOCTBEHHbIE IIMCbMEHHBIE M KpaTKMe YCTHbIe cooOIieHus, 00001mas
MHGOPMALIUIO U3 HECKOJIBKMX MCTOUYHUKOB (PM3UYECKOrO COAEP)KaHUsS, B TOM UHUCIIE ITyOJIUYHO
IPEJCTABIATh PE3ylbTaThl MPOEKTHOM MM HCCIEI0BATENbCKON JESITENbHOCTH, NPU 3TOM
IPaMOTHO HCHOJb30BAaTh HM3YYEHHBbIH NOHATUIHBIN ammapaT Kypca (HU3UKH, COINPOBOXKAATh
BBICTYIIJICHUE TIPE3CHTAlNEH;

® [pU BBIIOJHEHUH Y4eOHBIX IPOEKTOB M HUCCIEIO0BAaHUM (PU3MUYECKMX IMPOLIECCOB
pacrpenesiaTh 00s13aHHOCTU B IPYIIE B COOTBETCTBUM C MOCTABJICHHBIMH 33Jja4yaMHU, CICAUTH 32
BBIMIOJIHEHUEM IUIaHa JAEHCTBUM M KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHMBATh COOCTBEHHBIN
BKJIJl B JIESTENbHOCTh TPYIMIbI, BBICTPAaUBAaTh KOMMYHUKAaTHBHOE B3aUMOJICHCTBHE, HPOSBIIAS
TOTOBHOCTb Pa3periaTh KOH(IUKTHI.

K xoHiy oOyueHus B 9 kJjacce npeiMeTHbIe pe3ynbTaThl O (HU3UKE Ha 6a30BOM YpOBHE
JIOJKHBI OTpaXkaTh C(POPMUPOBAHHOCTH y 00YUAIOIIMXCSI YMEHUI:
® JCIOJBb30BaTh IOHATHA: CHCTeMa OTCUY€Ta, MaTepuallbHas TOYKa, TPAcKTOpHS,
OTHOCHUTEJIbHOCTh MEXaHWYECKOIo JIBIKEHHUs, nedopmanus (yrnpyras, mjiacTuyeckas), TPeHHUE,
LEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTbh M MEpPerpy3kH, LEHTP TSDKECTH, aOCOIOTHO
TBEPIOE TEJO0, LIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUYECKHE KOJICOAHUS U BOJIHBI,
3BYK, UH(PA3BYK U YIbTPa3BYK, AJIEKTPOMArHUTHbBIE BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH,



CBET, OMU30PYKOCTh M JTATBHO30PKOCTh, CIIEKTPHI UCITYCKAaHUS U MOTJONIEHUS, anb(da-, 6era- u
raMMa-u3JIydeHHUsl, U30TOIIbI, SICPHAsI SHEPTETHKA;

® paznuyarh sBJICHUS (pPaBHOMEPHOE U HEPABHOMEpPHOE MPSIMOJMHEWHOE JBU)XCHHE,
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BIDKEHUE, CBOOOJHOE TAJCHHE TEJl, pPaBHOMEPHOE
JIBUKCHUE TI0 OKPYKHOCTH, B3aUMOJICHCTBUE TeEJI, PEAKTUBHOE IBIKCHHE, KOJeOaTelbHOE
NBIDKEHHUE (3aTyXalollhe M BBIHYXKJECHHbIE KOeOaHUs), PE30HAHC, BOJIHOBOE JIBIXKCHHE,
OTPaKECHUE 3BYKa, MPSIMOJMHEHHOE pPACHpPOCTPAHEHHE, OTPAKEHHWE U TMPEIOMIICHHUE CBETa,
MOJIHOC BHYTPEHHEE OTPaKCHHE CBETAa, pa3lioKeHUE Oeloro cBera B CICKTP W CIIOKCHHE
CHEKTPAJIbHBIX IIBETOB, TUCIEPCHS CBETA, ©CTECTBEHHAs PaJUOAKTUBHOCTb, BO3HHUKHOBEHUE
JMHEWYATOr0 CIHEKTpa HU3JIy4eHHUs) IO ONHCAHUI0 WX XapaKTePHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX TAaHHOE (PU3NICCKOE SBIICHUE;

® pacro3HaBaTh MPOSIBICHUE W3YYCHHBIX (PU3UUECKHUX SIBICHUU B OKpYXKaOIIeM MUpe (B TOM
yucie (U3NYECKUE SIBJICHUSI B TPUPOJIE: TMPUIMBBI M OTIUBHI, ABWkKeHUE TuiaHeT ColHEeYHOU
CHUCTEMBI, PEaKTUBHOE [BW)XCHUE KHUBBIX OPraHU3MOB, BOCHPUSTHE 3BYKOB 3>KHBOTHBIMH,
3eMJIETPSICEHHE, CEHCMUYECKHE BOJIHBI, I[yHAMHU, 3XO, I[B€Ta TeJI, ONTUYECKHE SIBIICHUS B
npupojie, OHOJIOTUYECKOE JIEWCTBHE BUIUMOTO, YIbTPApUOIETOBOTO U PEHTTEHOBCKOTO
W3JIyYeHHUH, ECTECTBEHHBI paJMOaKTUBHBIM (OH, KOCMHUYECKHE JIydd, paTdO0aKTUBHOE
W3JIy9eHHE TPUPOJHBIX MHHEPAIOB, JCUCTBHE PAAMOAKTHUBHBIX W3JyYeHUW HA OPraHu3M
YeJI0BEKa), MPU 3TOM TIEPEBOJIUTH MPAKTUUYECKYIO 3a7a4y B yUeOHYIO, BBIJICSATH CYIIIECTBEHHBIS
CBOMCTBa (IIpU3HAKN) PU3NYECKUX SBICHUI;

® ONHUCHIBATH HM3yYEHHBIE CBOWCTBA Tel W (PU3WYECKHE SBIEHUSA, HCIOJB3YS (PU3NUECKHE
BEJIMYUHBI (CPEIHSSI 1 MTHOBEHHAsI CKOPOCTh TeJia MPYU HEPAaBHOMEPHOM JIBIDKCHHUH, YCKOPEHUE,
nepeMenieHne, MyTh, YIIoBas CKOPOCTh, CHJIa TPEHUS, CHJA YIOPYroCTH, CHJIA TSKECTH,
YCKOpEHHEe CBOOOTHOTO TMaJeHus, BEC Teja, MUMITYJIbC Teja, UMIYJIbC CHIIbI, MEXaHUYecKas
paboTa M MOIIHOCTh, MOTEHLMAJIbHAS SHEPIUs Teljla, MOTHATOrO HaJ MOBEPXHOCTHIO 3EMIIH,
MOTEHIIMATbHAS SHEPrUsl CKAaTOMl NpPYKUHBI, KHHETUYEeCKass SHEeprusi, MOJHAs MeXaHW4yecKas
SHeprus, Mepuoj M 4YacroTa KoJieOaHWi, JIMHA BOJHBL, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOPOCTh CBE€Ta, IMOKa3zaTeib MPENIOMIICEHUS Cpelbl), MPH OMNHUCAHWUU MPaBUIBHO TPAKTOBATh
(bu3nyecKuit CMBICT UCHOJB3YEMbIX BEJIMYUH, 0003HAUEHUS U €IUHUIBI (PU3MUYECKUX BEIHYMH,
HaXOJUTh (OPMYJIbI, CBS3BIBAIOUINE AAHHYIO (DU3UYECKYIO BEIIMYMHY C IPYTMMH BEIMYMHAMU,
CTPOUTH rpaQUKU U3y4ECHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

® XapaKkTepu3OBaThb CBOMCTBa TeJ, (pu3MuUecKue SBICHUS U IPOLECCH, HCIOIb3yd 3aKOH
COXPAaHEHHUS SHEPTUH, 3aKOH BCEMHUPHOTO TITOTEHHUS, MPHUHIIMII CYNEPIO3UINH CUJI, TPUHIUI
oTHOcuTeNnbHOCTH [anunesi, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHHUS HMITYJIbCA, 3aKOHBI
OTpaXKeHMsI U MPEJIOMIICHUSI CBETa, 3aKOHBI COXPaHEHHUs 3apsSI0BOTO M MAacCOBOTO 4YHCET MPHU
SJIEPHBIX PEaKIUsAX, IPU TOM JIaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3alUCHIBATH €ro
MaTeMaTH4eCKOe BBIPAKECHUE;

e OOBSACHATH (PU3UYECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE CUTyallUd
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISTH MPUYMHHO--CIICJCTBEHHBIE CBSA3H, CTPOUTH
o0BsicHeHHEe M3 2—3 JOTMYECKHX IIaroB C OMOpPOM Ha 2—3 U3YyUEHHBIX CBOMCTBA (PU3UUECKHUX
SIBJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemaTh pacu€THBIE 3a/a4yd (OMUPAIOIIMECS Ha CUCTeMYy W3 2—3 ypaBHEHUH), HCTOJIb3YA
3aKOHBI M (POPMYIIBI, CBSI3BIBAIOIINE (PU3NYECKIE BETMYMHBI: HA OCHOBE aHAIIM3a YCIOBUS 3aaun
3aMMChIBaTh KPAaTKOE YCIOBHE, BBIABIATH HEIOCTAONIME WM M30BITOUHBIC JAHHBIE, BHIOUPAThH
3aKOHBI U (OPMYIbl, HEOOXOIUMBIE [UIsI PEHICHHs, TMPOBOJUTH PacUY€Thl M OLEHUBATH
PEATUCTUYHOCTD TIOMYYEHHOTO 3HaUYeHUST GU3NYECKON BETUUYHHBI;

® pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOIIU (PU3MYECKHX METOJIOB,
WCIIOJIb3Ysl OIMKCAHMUE WCCIENO0BAHMS, BBIJCNATH MPOBEPSIEMOE MPEANOJIOKEHHE, OlIEHUBATh
MPaBUJILHOCTh TIOpAJIKA TPOBEJECHUS WCCIEAOBAHMS, J€NaTh BBIBOAbI, HHTEPHPETUPOBATH
pe3ynbTaThl HAOIIOICHUH U OTBITOB;



® IPOBOAMUTH OMBITHI MO HAOIIOJACHUIO (PU3MUECKUX SBICHUA WM (PU3NUECKUX CBOMCTB Tel
(u3yyeHue BTOpOro 3akoHa HpIOTOHA, 3aKOHAa COXpPaHEHMs SHEPIUM, 3aBUCHUMOCTbH IepHoja
KoJIe0aHUH IPYKUHHOTO MAasTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTh OT
aMIUTUTYAbl MaJIbIX KOJIeOaHUH, MPSAMOIMHENHHOE pacpOCTPAaHEHUE CBETa, pasJIokKeHue 0eraoro
CBETa B CHEKTp, U3yUYEHHE CBONCTB M300pakeHUS B IUIOCKOM 3€pKajieé U CBOMCTB M300pakeHUs
npeaMera B coOuparolien JuH3e, HaOIr0AeHNE CIUIONIHBIX U JIMHEHYAThIX CIEKTPOB U3ITyYEHHUS]):
CaMOCTOSITEIIEHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pyAOBaHUSs, OMIMCHIBATH X0
OTIbITa U €r0 Pe3yibTaThl, POPMYIUPOBATH BbIBOIBL;

® [IPOBOJAUTH NPU HEOOXOAMMOCTHU CEPUIO MPSAMBIX U3MEPEHUH, OINpeneiss CpeHee 3HaUCHHUE
nu3MepsieMoil BenmnuuHbl ((POKYyCHOE paccTOsHHE cOOMparomieil JMH3bI), 000CHOBBIBATH BHIOOP
croco0a u3MepeHus (M3MEPUTEITBHOTO TPrOopa);

® TPOBOJUTH UCCIEOBAHUE 3aBUCUMOCTEN (PU3MUECKUX BEJIIMYUH C MCIOJIb30BAaHUEM MPSMBIX
M3MepeHul (3aBUCUMOCTh ITyTH OT BPEMEHU IPU PABHOYCKOPEHHOM JIBKEHUU 0€3 HadallbHOM
CKOPOCTH, Mepuo/ia KojaebaHuii MaTeMaTHUeCKOTO MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH Yrjia
OTpaXEHMsI CBETa OT yIJIa MaJeHHs M yrja NpeIoMJIEHUS OT yrjia MaJeHHs): MJIaHUpPOBaTh
UCCIIEIOBAaHUE, CAMOCTOSITEIbHO COOMpATh YCTaHOBKY, (PMKCHUPOBATH PE3YNIbTAThl MOIY4EHHOMN
3aBUCHUMOCTH (U3MYECKMX BEJIMYUMH B BHAE TaOnul U TpaduKoB, JeJaTh BBIBOABI IO
pe3yibTaTaM HcCle0BaHMUs;

® TPOBOJUTH KOCBEHHBIE M3MEpPEHUS] (PU3NUYECKUX BEIMUYUH (CPEAHSISI CKOPOCTh U YCKOPEHHE
Teja NMpU PaBHOYCKOPEHHOM JBMKEHHUH, YCKOPEHHE CBOOOIHOTO MaeHUs, )KECTKOCTD MPYKUHBI,
KO3 (UIIMEHT TPeHHUs CKOJbXKEHUs, MeXaHHdeckas paboTa M MOIIHOCTb, 4acTOTa U TEpPHUOJ
KojeOaHui MaTeMaTH4YeCKOro M MNPYKUHHOTO MAasTHUKOB, ONTHYECKass Cuia coOuparomeit
JIUH3bI, PaJMOAKTUBHBIM (OH): MIAHUPOBATh H3MEPEHUs, COOMpPATh SKCIEPUMEHTAIbHYIO
YCTQHOBKY U BBINOJIHATh U3MEPEHUS, CIeLys IPEUI0KEHHON HHCTPYKIIUH, BBIYUCIISITH 3HAUEHHUE
BEJIMYUHBl W aAHAJIM3UPOBATh IOJYYEHHbIE PE3yJabTaThl C Y4ETOM 3aJaHHOM IOIPEIIHOCTU
W3MEpEHHUI;

e CcOOJIIO/IaTh MPaBHJIa TEXHUKH O€301IaCHOCTH IIpH paboTe ¢ 1abopaTOpHBIM 000pyAOBaHUEM;

® pa3nuuyaThb OCHOBHBIC NPHU3HAKU W3YYCHHBIX (U3NYECKUX MOJENEH: MaTepualbHas TOYKa,
a0COJIIOTHO TBEPZIOE TENO, TOUEUYHbII HCTOUHHK CBETA, JIyd, TOHKas JIMH3a, IJIaHEeTapHask MOJEIb
aToMa, HyKJIOHHAasl MOJIeJIb aTOMHOT0 51/1pa;

® XapaKTepHU30BaATh MPHUHLUIBI JACHCTBUS U3yYEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOICTB C
ONnopoil Ha MX onMcaHus (B TOM 4YHCIE: CHUAOMETP, AATUMKH IOJOXKEHUS, PACCTOSIHUSA U
YCKOpEHHUs, pakeTa, 05XOJIOT, OYKH, IEepUCKOll, (oToammnapar, ONTHYECKUE CBETOBOJBI,
CIIEKTPOCKON, J03UMETp, KaMepa BuibCcoHa), MCHONB3ys 3HAHHUA O CBOMCTBAX (U3NYECKUX
SBJICHUH U HEOOXOJUMBbIE (PU3HUECKHE 3aKOHOMEPHOCTH;

® CIIOJIb30BaTh CXEMbl M CXEMaTHUYHbIE PUCYHKHM H3YUYEHHBIX TEXHUYECKHX YCTPOWCTB,
U3MEPUTENbHBIX MPUOOPOB M  TEXHOJOTMYECKUX IPOLECCOB MPU PEIIeHUH Yy4eOHO--
IIPAKTUYECKUX 3a]ay, ONTHYECKUE CXEMBI Ul MOCTPOEHUS U300pakeHUIl B IUIOCKOM 3epKaje U
coOuparoIiei JI1H3e;

® [IPUBOJUTH IpUMEPHI (HAXOAUTh UH(DOPMALIUIO O IPUMEPAX) MPAKTUUECKOTO UCIOIb30BaHUS
(Gu3nYecKrX 3HaHUHM B TIOBCEIHEBHOM XKU3HU U1 oOecrieyeHHs 6e3011acHOCTH NPH 00paleHUH ¢
npubopaMu U TEXHUUYECKUMH YCTPOWCTBAMH, COXPAaHEHMs 3/I0pOBbS M COONIOJICHHS HOPM
9KOJIOTMYECKOT0 TIOBEIEHUS B OKPYKAIOLLEN CPELE;

® OCYIIECTBIATh TMOUCK uHpopmanuu  ¢usndeckoro cojepxkanus B  HHrepHere,
CaMOCTOSATENIbHO  (OPMYNIUpPYS  MOUCKOBBI  3ampoc, HAXOIUThb IYTH  OIpelesIeHUs
JOCTOBEPHOCTH MOJYY€HHOW MH(POPMALIMK Ha OCHOBE UMEIOLIUXCS 3HAHUN M JONMOJHUTEIbHBIX
HCTOYHUKOB;

® 1CIIOJIb30BATh IPH BBHIOJHEHUH Y4YEOHBIX 3aJaHUN HAyYHO--TIOMYJISIPHYIO JIUTEpaTypy
(¢u3nYecKoro cojep)KaHus, CIpPaBOYHbIE MaTepualibl, pecypchl ceth VIHTepHeT, BIaaeTh



npuéMaMy KOHCIIEKTHUPOBAHHS TEKCTa, MpeoOpa3oBaHus HHPOpPMANMKM W3 OIJHOW 3HAKOBOM
CHCTEMBI B IPYI'YIO;

® co3JaBaTh COOCTBEHHBIC NMHCHMEHHBIE W YCTHBIE COOOLICHHMS Ha OCHOBE HMH(pOpMAHUU W3
HECKOJIBKUX HMCTOYHHKOB (PH3MUECKOTO COACP)KaHMs, IMyOIMYHO TMPEACTABIATh DPE3YJIbTaThl
HpOCKTHOﬁ HJIN I/ICCJIGIIOBaTeJIBCKOfI ACATCIIBHOCTH, IIPpAU OSTOM TI'PAMOTHO MCIIOJIB30BATh
M3yYEHHBIN MOHATUHHBIN anmapaT U3y4aeMoro pasjena GU3UKU U COIPOBOXKIATH BBICTYIIICHHE
MPE3CHTAINEH C yUETOM 0COOCHHOCTEN ayIMTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
Koan4yecTBO 4acoB DJIeKTPOHHBbIE
HaumeHnoBanue pa3aesioB H TeM HuPpoBLIE
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznes 1. @u3uka u e€ poJib B NO3HAHMHN OKPY/KAOLIEro MUpa
bubmmoreka [{OK
1.1 (6)) - 2
H3HKa = Hayka o pHpose https://m.edso0.ru/7f416194
1.2 dusnyecke BEININHEI 2 1 bubnmorexa LHOK
https://m.edso0.ru/7f416194
. bubmuorexa [JOK
1.3 E 2 1
CTCCTBCHHOHAYJIHBIH METO,T TIO3HAHHS httos://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pasznen 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [IOK
2.1 C 1
TpocHie Betiecta https://m.edsoo.ru/7f416194
99 JIBrmykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 Ar 2
PETATHRIC COCTOAMMA BElIeCTRa https://m.edsoo.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
3.1 MexaHnuecKoe ABUKEHUE 3 Bubmiorexa OK
https://m.edso00.ru/7f416194
bu6mmoreka [JOK
3.2 nu 4 1
HEPIITL, Macca, TIOTHOCTE https://m.edsoo.ru/7f416194
3.3 Cuna. Bunsl cun 14 1 2 bu6nmoreka [JOK
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Hroro no pazgeny 21
Pa3nen 4. JlaBinenne TBEPABIX TeJl, dKUAKOCTEH H ra3oB
41 Hasnenue. [lepenaua gaBiaeHust TBEPAbIMU 3 bubnmoreka [JOK
' TeJIaMH, KUJIKOCTSIMH U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
Jlaprerie KuAKOCTH > https://m.edso0.ru/7f416194
bubmmoreka [{OK
4, A
3 TMOC(EpHOE Aaieiie 0 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a Ha 7 3 bubnuoreka [JOK
' MOrPY’KEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazgeny 21
Pa3nen 5. PaGora u MomHoCTh. DHeprus
bu6moreka [IOK
5.1 Pa6 3 1
aboTa H MOTIHOCTE https://m.edso0.ru/7f416194
bu6mmoreka [IOK
52 TIpocTEie MeXaHH3MbI ° 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.3 M 4 1
CRAHITIECKAT SHEpTH https://m.edsoo.ru/7f416194
Hroro mo pazgeny 12
PaboTa c Tekctamu 1o Teme MexaHU4eCKOoe JTBHIKEHUES)»
PaboTa c Texkctamu 1o Teme «J/laBneHue TBEpABIX TEII,
. bubmuoreka [JOK
YKUJIKOCTEH U Ta30B» 3
https://m.edsoo.ru/7f4181ce
Pabota ¢ Tekcramu 1o teme «PabGora. MOIIHOCTb.
DOHeprus»
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12
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TEMATHYECKOE IINTAHUPOBAHHUE
8 KIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HanmeHoBaHHe pa3aeioB U TeM ¢ poBLIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znea 1. TenyioBbie IBJeHUS
. bubnuoreka [JOK
1.1 C 7
TPOCHHE H CBOHCTRA BELIeCTBa https://m.edsoo0.ru/7f4181ce
bubmmoreka [{OK
1.2 T 21 5
CIIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paznea 2. DiekTpuvyecKkue ¥ MATHUTHbBIE SIBJICHUSA
21 DIIEKTPUYECKHE 3apsIbl. 3apSKECHHbBIC 5 1 bubmuorexa [JOK
' Tesa M UX B3aUMOJICICTBIE https://m.edsoo.ru/7f4181ce
2.2 [TocTosSTHHBIN 3NIEKTPUUYECKUAN TOK 20 7 bubmorexa TOK
https://m.edsoo.ru/7f4181ce
2.3 MaruuTHbIE SIBJICHUS 6 15 bubmnorexa [IOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 9 4
JICKTPOMATHITHA HHAYKIIA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
Pabora ¢ Texcramu o Teme "TemnoBele siBiaeHusa"
Pabora ¢ Texcramu 1o Teme "IlocTOSHHBIN 3 bubnuoreka [JOK
IEKTPUYECKHM TOK" https://m.edsoo.ru/7f4181ce
Pabora ¢ Texctamu o TeMe "MarduTHele SIBIEHUS"
OBILIEE KOJIMYECTBO YACOB I10 ITPOPAMME 68 14.5
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TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KoanyecTBOo 4acos DJIeKTPOHHbIE
HanMeHoBaHMe pa3/ieioB U TeM nuudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJJeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [IOK
' OIHCAaHUs https://m.edsoo.ru/7f41a4a6
b K
1.2 Bsanmoneiicteue ten 20 1 3 mommoreka O
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUS 10 3 bubnmorexa [JOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pasznen 2. Mexannueckne Kojae0aHusl U BOJTHbBI
2.1 MexaHnudeckue KojeOaHus 7 3 bubmorexa [IOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHu4ecKkre BOJHBI. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnnoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 6
Paznen 4. CBeToBbI€ sIBJI€HUS
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 2 bubnuoreka [IOK
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bubmuoreka [JOK
4.2
JIMH3BI ¥ OITHYECKUE TTPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4, P 2
3 a3JI0)KeHHe OeJIoTo CBEeTa B CIICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBBIE SIBJIEHUS
bubmmoreka [IOK
5.1 14 4 1
CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m. edsoo.ru/7f41a4a6
bubmmoreka [IOK
2 1
> CTpOCHHE ATOMHOTO AP 6 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. | 7 1
53 AACPHEIC peatiiid https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpeHue u 0000ImEeHNE COACPIKAHUS 9 9 bubmuorexa [JOK
' Kypca usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27
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