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Paznen 1. @®usuka v €€ poJib B IO3HAHUHU OKPY:KAOIEro MUpa.

®usuka — Hayka o mpupoze. SBieHus npupopl. OU3NUYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusznveckue BenuuuHbl. M3Mepenne ¢usznyeckux BeanunH. Duznyeckue
npubopsl. [TorpemnocTs n3mepeHnit. MexxayHapoHasi CHCTeMa €IMHHIL.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAYKH U3Y4alOT MPUPOIY.
EcTtecTBeHHO-HayUHBIN METOJ MO3HAHHUA: HAONIOJACHHUE, TOCTAHOBKA HAYYHOTO
BOINPOCA, BBIJIBIDKEHUE THUIIOTE3, OHKCHEPUMEHT MO TPOBEPKE THUIOTE3,
oObsicHeHHe HaOmogaeMoro siBiieHus. OnucaHue (U3MYECKUX SIBICHUM C
IIOMOIIIBIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHW4YecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MAarHUTHbBIC, CBETOBBIC

SIBJICHUSL.
2. ®dusznueckue mpuOOPHI U Mpoleaypa NPsIMBIX U3MEPEHUN aHAJIOTOBBIM
U 1IU(GPOBBIM PUOOPOM.
Jlabopamopnwie pabomul u onvimol.
1. OmpenenieHue LEHBI IeCHUs IIKaIbl U3MEPUTEILHOT0 Mpubdopa.
2. M3mepeHue paccTosTHUM.
3. H3mepenue o0bEMa )XUAKOCTU U TBEPIOTO TeIa.
4. OmpeneneHue pa3MepoB MabIX TEl.
5. M3mepeHue Temreparypsbl MpU MOMOIIM KUAKOCTHOTO TEPMOMETpa U
JaTYuKa TeMIepaTyphl.

6. IIpoBeneHune uccne0BaHUA MO MPOBEPKE TMIOTE3bI: NJATBHOCTh MOJIETA
Iapyka, MYyIMIEHHOTO TOPU30HTAIBHO, TE€M OOJbINe, YeM OoJibile
BBICOTA ITyCKA.

Pa3znen 2. IlepBoHayaibHbIe CBeIeHUS] 0 CTPOEHNH BelleCTBA.

CrpoeHue BemiecTBa: aToOMbl W MOJICKYJBI, UX pa3Mepbl. OTMbITHI,
JOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIIECTBRA.

JIBr>keHnne dyacTul BemiecTBa. (CBsA3b CKOPOCTHM JBHXKEHHUSI YacTHUIl C
TemriepaTypoil. bpoyHoBckoe nBmwxkenue, nuddysus. BzanmopaeiicTBue gacTuiy
BEILIECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.



ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHUE Ta30B, KUIAKOCTEU U
TBEPABIX (KpUCTALUIMYECKUX) Tel. B3auMOCBs3b MEXTYy CBOMCTBAMU BEIIECTB B
pPa3HBIX arperaTHbIX COCTOSIHUSAX M MX aTOMHO-MOJIEKYJISIPDHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSIHUM BO/IBI.

Hemoncmpayuu.

1. HaGmoneHnne OpOyHOBCKOTO TBUKECHHSL.

2. HaGmoaenue nuddyszuu.

3. HaOnmionenue  siBneHudl, OOBSICHSIOIIMXCS  MPUTSHKEHUEM WA

OTTAJIKUBAHUEM YaCTUII BEIIECTBA.

Jlabopamopnwie pabomuel u onvimol.

1. OneHka JuaMeTpa aTomMa METOJIOM psiioB (C  HMCHOJIb30BAHUEM

dboTorpadmii).

2. OnbITHI 110 HAOJIIOICHUIO TETIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThI MO OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

Paznen 3. /IBuikeHune U B3aumMoieiicTBHE TeJl.

Mexannueckoe ABUkKeHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JIBHKEHUU. Pacuér myTtu u
BPEMEHHU JIBUKECHUS.

SBnenue mHEpIMU. 3aKOH MHEpUMHU. B3anmoaencTBrE TENl Kak NMPUYMHA
W3MEHEHHSI CKOPOCTH [IBIDKEHHsI Tell. Macca Kak Mepa WHEpPTHOCTH Tena.
[InoTHOCTE BemecTBa. CBA3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IUHHIIC
o0BbEMa BellecTBa.

Cuita kak XxapakTepucTuka B3auMozaeicTsus ted. Cuia ynpyrocTi U 3aKOH
I'yka. U3MepeHue cuiibl ¢ TOMOIIBIO TUHAMOMETpa. SIBJICHUE TATOTEHUS U CUJjia
TsokecTd. Cuhila TSDKECTHM Ha Jpyrux IulaHetax. Bec Ttema. HeBecomocTs.
CroxeHue cuil, HapaBJICHHBIX MO OAHOM IpsiMOM. PaBHoAECTBYyrOIIAs CUIL.
Cuna tpenust. TpeHue CKONBXEHUSI U TPEHUE MOKOA. TpeHue B MpUpOAE U
TEXHUKE.

Hemoncmpauuu.

1. HaOmroneHue MexaHW4YeCKOro ABMKEHHUS Tela.

2. N3mepeHune CKOpOCTH MPSIMOJIMHENHOTO JIBUKECHUS.

3. HaOmronenue siBleHUs UHEPIUU.

4. HalGmroneHune u3MEHEHUs: CKOPOCTH TPU B3aUMOJIEHCTBUU TEl.

5. CpaBHeHHE MacC MO B3aUMO/JICHCTBUIO TEJL.

6. CnoxkeHue cuJjl, HalpaBJIECHHbBIX IO OJTHON MPSIMOM.

Jlabopamopnwie pabomul u onvimol.

1. OmpenenieHHEe CKOPOCTH PAaBHOMEPHOTO JBMKEHHMS (IIapuka B

KHUJKOCTH, MOJICTTH JIEKTPUUECKOTO aBTOMOOMIIS U Tak Jiajee).



2. OmpeneneHne CpeaHEN CKOPOCTH CKOJBKEHUSI OpyCcKa WM IIapHKa 110
HAKJIOHHOM TNIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TENA.

4. OmbITHI, TEMOHCTPUPYIOUIUE 3aBUCUMOCTb pacTsbKeHHs (nedopmariim)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

5. OnbIThL, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIbI TPEHUS CKOJIbKCHUS
OT BEca TeJla U XapaKTepa CONPUKACAIOIIUXCS IOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMIKOCTEN M ra30B.

HNanenue. CrnocoObl yMEHBIIECHUS M YBEIWYEHUs JaBiieHus. JlaBieHue
ra3a. 3aBHCHMMOCTb JaBJE€HUS rasa OT 00béma, Temmneparypsl. llepenaua
JABJICHUS] TBEPABIMU TEJIaMHU, SKUAKOCTAMH U Ta3zaMmu. 3akoH [lackans.
[THeBMaTHUeCcKuEe MAaIIMHBI. 3aBUCUMOCTH JIABJICHUS KUIAKOCTH OT TIIyOUHBI.
['unpocratnueckuit mapagokc. CooOmiaronuecss cocynbl. [ 'uapaBiandeckue
MEXaHU3MBI.

AtMmocdepa 3emin u atmMochepHoe aaBieHue. [IpruurHbl CylecTBOBaHMS
BO3AyIIHON 00o0ouku 3emiu. OnbiT Toppuueu. M3mepenne armocdepHoro
JaBJICHUSI. 3aBUCUMOCTh aTMOC(EpHOro JaBJiCHHUS OT BBICOTHI HAJ YPOBHEM
mops. [Ipubops! 17151 u3MepeHns aTMoc(hepHOTro TaBJICHHUS.

JlelicTBHE€ KUIAKOCTM W Tra3a Ha TNOTPYKEHHOE B HHUX TeJO.
BreirankuBaromas (apxumenona) cuia. 3akoH Apxumena. IlnaBanue Ten.
Bo3znyxonnaBanue.

Jlemoncmpayuu.
3aBUCUMOCTb JABJIEHUS ra3a OT TEMIEPATYPHI.

[lepenaua qaBieHuUs! )KUIKOCTHIO U Ta30M.

Coobmraroiuecs: CoOCy/bl.

['mnpaBnuueckui npecc.

[IposiBeHue neicTBUS aTMOCPEPHOTO TABICHUS.

3aBUCUMOCTh BBITAJIKMBAIOIIEH CUJIBI OT 00bEMa MOTPYKEHHON YacTU

o v A wWwN e

TEJa M INIOTHOCTH YKUIKOCTH.

PaBeHCTBO BhITATKMBAIOUIEH CHIIBI BECY BBITECHEHHOM )KUIKOCTH.

8. YcimoBue TIIIaBaHWsS TEN: IUJIaBaHWE WJIM TIOTPY)KEHUE Tel B
3aBHCHUMOCTH OT COOTHOIICHMS IIJIOTHOCTEH Tea U KUJIKOCTH.

Jlabopamopnsie pabomel u onvimol.

1. HccnemoBanne 3aBUCUMOCTA Beca Tejla B BOJE OT O00bEMa

~

MOTPYKEHHOU B )KUJIKOCTh YaCTH Tea.

2. OmnpeneneHre BBITAJKUBAIOMICH CHUJIbI, JCHCTBYIOIIEH Ha Telo,
HOrpyKEHHOE B XKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKHABAIOLIEH CHIIbI, JEUCTBYIOIIEH Ha
TEJIO B )XUJIKOCTH, OT MACCHI TeJA.



4. OnbIThl, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHUJIBI,
NEUCTBYIOUIE Ha TEIO0 B JKUIAKOCTH, OT OOBEMA MOTrpYyKEHHOU B
AKUJKOCTh YAaCTH TEJIa U OT IJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeoMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIIPELICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3nen 5. PaGora u MOIIHOCTH. JHEPrus.

Mexannueckas paboTa. MOIIHOCTb.

[IpocTbie MexaHW3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. [IpaBuio
paBHOBecus pbruara. [IpuMeHeHue mpaBuiia paBHOBECHs pbluyara K OJIOKY.
«3onoroe mnpaswio» wmexaHuku. KIIJI npocteix wmexanusmoB. Ilpocteie
MEXaHHU3MBbI B ObITY U TEXHHKE.

Mexannueckas »sHeprus. KuHeTmyeckas W NOTEHIMAIbHAs JHEPTHUS.
[IpeBpamieHe OAHOTO BHJAA MEXAHWYECKOM BSHEPrMM B JPYroil. 3aKkoH
COXpPAaHEHMS DHEPTUHU B MEXAHHKE.

Jemoncmpayuu.

1. IIpuMepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Ompenenenue paOOThl CUJIBI TPEHHUS MPU PABHOMEPHOM JIBUKEHUU

T€JIa 110 TOPU30HTAIBHON OBEPXHOCTH.

2. HccnenoBanue yClnoBUM PaBHOBECHS pblUara.
N3mepenne KII/] HakKIOHHOW IIOCKOCTH.

4. W3ydeHue 3aK0Ha COXpPAaHECHUSI MEXAHUUYECKON SHEPIUH.

8 KUIACC

Paszpnes 6. TeruioBbie siBJICHUA.

OCHOBHBIE TOJIOKEHUS MOJIEKYJSIPHO--KUHETUYECKOM TEOPUM CTPOCHUS
BellecTBa. Macca u pa3Mepbl aTOMOB U MOJIEKYJ. ONBIThI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOXKEHHUS MOJIEKYJIAPHO-KUHETUYECKOU TEOPUU.

Mogenu TBEPAOro, *KUAKOTO W Ta3000pa3HOTO COCTOSIHUM BEIECTBA.
Kpucrannuueckue u amopgubie Tena. OObsICHEHUE CBOMCTB Ia30B, JKUJIKOCTEH
M TBEPABIX TEJ HAa OCHOBE IMOJOKEHUN MOJIEKYJSIPHO--KUHETUYECKON TEOPHHU.
CmaumnBaHKe U KamWUISIpHBIE SIBJICHUS. TemIoBoe pacliupeHne U CKaThe.

Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JBHKEHUS
yacTull. BHyTpeHHss sHeprug. CrnocoObl M3MEHEHHsSI BHYTPEHHEH SHEpruu:
Terionepegaya M COBeplleHue  paboThl.  Buasl  Temonepenayu:
TEIJIONPOBOIHOCTD, KOHBEKIUS, U3JIyYEHHUE.

KonugecTBo TemnoTsl. Y aenbHas TETNIOEMKOCTD BellecTBa. T ernaoo0MeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamanca. IlnaBienue wu
OTBEPACBAHUE KPUCTAJUIMYECKUX BEIIECTB. YJE€iIbHAsg TEIUIOTA ILJIABJICHHUS.
[Tapoobpa3zoBanue u koHaeHcanus. Mcnapenue. Kunenue. YaenbHas TerioTa



napooOpa3oBaHus. 3aBHCHUMOCTh TEMIIEPATYpbl KHIEHHUS OT aTMOC(HEPHOTO
JTABJICHMUSL.

BiaxxHoCTh BO31YyXA.

OHeprus TOIIMBA. Y JeNbHAs TEIUIOTa CTOPAHUS.

[Mpuntmmner pabotsl TernoBbix asuratenerd KIIJ TemmoBoro aurartesns.
TennoBple ABUTaTENM U 3aIATA OKPYKAIOIIEH CPEJIbI.

3aKOH COXPAaHEHMS U IIPEBPALCHUS YHEPTUN B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpauuu.

1.

2
3
4.
5

o N o

10.
11.
12.
13.

Hab6nronenue 6poyHOBCKOTO JIBH>KEHHUSI.

Ha6mronenune nuddysun.

HaGnronenue siBneHuii cMaurBaHUs U KaMWUISIPHBIX SIBJICHUH.
HabGnronenue TemioBoro paciumpeHus Tedi.

N3menenue napieHus ra3a nmpu M3MEHEHUH 00bEMa U HarpeBaHUU WITU
OXJIQKJICHUH.

[IpaBuia u3mMepeHus TEMIIEPATYPHI.

Bune! Termonepenayn.

OxJtaxkieHue Ipu COBEPIICHUH pabOTHI.

HarpeBanue npu coBepIiiieHUN padOThl BHEITHUMU CUJIaMHU.
CpaBHeHHE TEIUIOEMKOCTEN PA3JIUYHBIX BEIIECTB.
HabGmaronenne xuneuus.

Hab6nronenue noctosiHCTBa TeMIIEpaTyphl MPHU MJIABJICHUU.
Mojenu TenoBbIX ABUTATENIEH.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

10.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbITHI O BRIPAIMBAHUIO KPUCTAIIIOB TOBAPEHHOM COJIM UJIU caxapa.
OnbIThl O HAOJIOICHUIO TETUIOBOTO PACHIUPEHHUS Ta30B, XKUJIKOCTEH U
TBEPIBIX TEIL.

OrnpeneneHue JaBIeHUs BO3yXa B OaJIOHE HITIPUIIA.

OnbIThl, 1€MOHCTPUPYIOIIUE 3aBUCUMOCTh JIaBJIEHUS BO3AyXa OT €ro
00bEMa M HArpeBaHUs WIN OXJIAKICHHUS.

IIpoBepka THUIOTE3bl JHMHEHHOM 3aBUCUMOCTH JUIMHBI CTOJOMKA
KHUIKOCTH B TEPMOMETPUIECKOMN TPyOKE OT TeMIiepaTyphbl.
HaOntonenne w3MeHeHHs] BHYTPEHHEW DHEpPruM Tejia B pe3yJbTare
Teryionepeaay U padboThl BHEUTHUX CHJI.

HccnenoBanue sBJICHHS TEMJIO00OMEHA MPU CMEIIMBAHUU XOJIOTHOU U
ropsiyer BOJBL.

OnpeneneHue KOJIWYECTBA TEIUIOTHI, IOJYYEHHOTO BOAOW Mpu
TEII000MEHE C HAarpPEeThIM METATUIMUECKUM LIMJIMHIPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.



11. MccnenoBanue npouecca HCHapeHusl.

12. OnpenesieHre OTHOCUTEIBHON BIIAXKHOCTH BO3/TyXa.

13. OnpenenieHne yaeabHON TEIIOTHI IUIABJICHUS JIbJA.

Paznen 7. DjaekTpruyecKkue 1 MATHUTHbIE SIBJICHMS.

Onextpuzanus Ten. JBa pona anekTpuuecKux 3apsaoB. B3aumoneirictBue
3apspkeHHbIX Tell. 3akoH KynoHa (3aBUCHMMOCTh CHJIBI  B3aHMOJICHCTBUS
3apsKEHHBIX TEJl OT BEJIMYUHBI 3apsIIOB U PACCTOSIHUS MEX]TY TEJIaMH).

DnekTpuueckoe nosie. Hanpssk€HHOCTH 3mekTpudeckoro nons. [Ipuaiun
CYTIEPIIO3UIINH JIEKTPUUECKUX TOoJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenn »5ieKTpUYeCKHX 3apsioB. OIJIEMEHTAPHBIA  AJIEKTPHYECKUI
3apsin. CtpoeHne aroma. [IpoBOAHUKM M JUAJEKTPUKU. 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
NcTtounuku MOCTOSSHHOTO TokKa. JIEHCTBHS AJIEKTPUUYECKOr0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUHN TOK B )KUJIKOCTSX U ra3ax.

OnekTpuueckass nenb. Cuiga TOKa. OJIEKTPUYECKOE HaNpPsHKEHUE.
ComnpoTuBiieHHE MPOBOAHUKA. YIEIBHOE CONPOTUBICHUE BEIIECTBA. 3aKOH
Oma mna ywactka uenu. l[lociienoBarenbHOE W HapajuieIbHOE COEIUHEHHE
MIPOBOJAHUKOB.

Pabota W MOIIHOCTH 3NEKTPUYECKOro TOKa. 3akoH Jlxoyms—Jlenua.
DONEeKTpUYECKUe 1EeNu M TMOTPEOUTENN DJIIEKTPUUECKOW HHEPTruu B OBITY.
KopoTtkoe 3aMbikanue.

[TocrostHHble  MarHuThl. B3anmonelcTBME€  TOCTOSHHBIX ~ MAarHUTOB.
MarauTtHoe mnosie. MarHuTHoe mojie 3eMJIM M €ro 3HAuY€Hue Js KU3HU Ha
3emne. OnbIT Opcrena. MarHUTHOE MOJIE DJIEKTPUYECKOro Toka. [IpumeHnenue
AJIEKTPOMAarHUTOB B TE€XHHUKE. J[eliCTBME MArHMTHOrO MOJs HAa TPOBOJHHK C
TOKOM. DIIEKTPOIBUTATENb MTOCTOSTHHOTO TOKA. Ucnonb3oBanue
AJIEKTPOABUTATENIEH B TEXHUUECKUX YCTPOMUCTBAX U HA TPAHCIIOPTE.

Onbitel ®apanes. SIBieHHE SIEKTPOMATHUTHOW WHAYKIMH. [IpaBuiio
Jlenna. Onextporenepatop. CrnocoObl MONMy4YEHUS! 3IEKTPUUECKON 3HEPrumu.
DNEKTPOCTAHIIMN Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUH.

Jemoncmpayuu.

1. DnekTpusauus Ted.

2. JIBa ponma 3JEKTPUYECKUX 3apSI0B M B3aUMOJECUCTBHUE 3apSKEHHBIX
TEN.

Y CTpOUCTBO U IEUCTBUE JIEKTPOCKOMNA.
DJIIeKTpOCTaTUUECKast HHAYKIHS.

3aKOH COXPAHEHUS DIIEKTPUUYECKUX 3aPSI0B.
[TpoBOHUKY U AUDIICKTPUKH.

o v AW



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

MopnenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcTouHNKHN TOCTOSHHOTO TOKA.

JlencTBUS NEKTPUUECKOTO TOKA.

DJIEKTPUUECKUM TOK B )KUIKOCTH.

["a30BbI1i pa3psia.

N3mepenune cuibl TOKa aMIEPMETPOM.

N3Mepenune 3JeKTpUYeCcKOro HapsKeHUsT BOJIbTMETPOM.

PeocTat 1 MarazuH COpOTUBIICHUH.

B3aumojeiicTBre MOCTOSIHHBIX MAarHUTOB.

MoennpoBaHre HEBO3MOXKHOCTH PA3/ICIICHUS MTOJOCOB MAarHUTa.
MoennpoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MATHUTOB.
OnbIT Opcrena.

MarauTHoe 1oJjie ToKa. DJIEKTPOMAarHuT.

JleliCTBHE MarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.
DIIEKTPOJABUTATEND MOCTOSIHHOTO TOKA.

UccnenoBanue siBiIeHUS 3JIEKTPOMATHUTHON UHAYKIIHUH.

OnbiTel Dapajes.

3aBUCUMOCTh HANpaBJICHUS HMHAYKIIMOHHOIO TOKAa OT YCJIOBHUM €ro
BO3HMKHOBCHHSI.

DIIEKTPOrE€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol.

1.

A

10.

OnpITel 1O HAOJIOAEHUIO DSJEKTPU3AUUU Tel HWHAYKUMEH U MpH
CONPUKOCHOBEHMH.

HccnenoBanne AEUCTBHUS DIEKTPUYECKOTO IO HAa TNPOBOJHUKU U
JUDJIEKTPUKHU.

C6opka u mpoBepka padOoThI JEKTPUUECKOH LIETTH MOCTOSHHOTO TOKA.
M3mepeHne U peryaupoBaHue CHIIbI TOKA.

N3mepenne u peryaupoBaHue HAMPS>KEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO YEPE3 PESUCTOP, OT
CONPOTHUBJICHUS PE3UCTOPA U HANIPSHKEHUS HA pE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb ANEKTPUYECKOTrO
CONPOTHUBJICHUS MPOBOJAHUKA OT €r0 JUIMHBI, IUIONIAJAW MONEPEYHOTO
CEYEHUs U MaTepuaa.

[IpoBepka mpaBuiia CIOKEHUSI HANPSHKEHUNW TPHU MOCIEA0BATEIbHOM
COCMHEHHH [IByX PE3UCTOPOB.

IIpoBepka mpaBuia Juisl CUJIbI TOKA NPH HapajuIeIbHOM COEIWHEHUU
PE3UCTOPOB.

Omnpenenenne pabOTBl  IJIEKTPUUECKOTO TOKA, MIYIIErO 4Yepes3
pe3ucTop.



11. OnpeiesieHHe MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEISEMOM Ha
pe3ucrope.

12. MccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, HIYIIETO YE€PE3 JaMIIOUKY, OT
HaIpsDKEHHS Ha HEW.

13. Onpenenenne KII/l narpeBarens.

14. MccnenoBanne MarHuTHOTO B3aMMOJIEUCTBUS IOCTOSSHHBIX MarHUTOB.

15. I3yueHne MarHuTHOTO TIOJISl TMOCTOSHHBIX MAarHWTOB TP HX
00BEIMHEHUY U Pa3/ICJICHUN.

16. UccienoBanne MAEUCTBHUS DIIEKTPUYECKOTO TOKA HA MArHUTHYIO
CTPEJIKY.

17. ONBITEL, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI B3aWMOJECHCTBUSA
KATYIIKU C TOKOM M MarHuTa OT CHJIbl TOKa W HaIlpaBIICHUS TOKA B
KaTyIlKe.

18. I3ydyeHue AeNCTBUS MAarHUTHOTO TIOJISL HA MPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U U3y4eHHE padOThl AIEKTPOIBUTATENS.

20. M3mepenne KIIJI anmekTpoaBuraresibHOW yCTaHOBKH.

21. OOBITBI MO HCCIEAOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM WHIYKIHH:
UCCIIEJOBAHNE M3MEHECHMM 3HAYEHUs U HaIPaBJICHUs WHIYKIMOHHOIO
TOKa.

9 KIIACC

Pa3nen 8. MexaHnuyeckue siBJICHHS.

Mexanudeckoe JaBrmkeHue. MarepuanpHas Touka. Cucrema otcuéra.
OTHOCHUTENIBHOCTh MEXaHWYECKOIO JIB)KEHMS. PaBHOMEpHOE NPSIMOJIMHENHOE
newxkeHue. HepaBHomepHoe mnpsmonuHeniHOe  nBukeHue. CpenHsas w
MTHOBEHHAsl CKOPOCTh Teja P HEPABHOMEPHOM JBUKECHHH.

Yckopenne. PaBHOycKOpeHHOE NpsIMOJIMHEHHoe aBmkeHue. CBoOOgHOE
nageHue. OnsITel ['anues.

PaBHOMeEpHOE IBUKEHUE MO OKpY)HOCTH. [lepron n yactora oOpanieHusl.
JIuHeitHas u yrioBast CKOpoCTH. L[eHTpoCTpeMUTENbHOE YCKOPEHHUE.

IlepBoiii 3akoH HeroTtona. Bropon 3axkoH Herotona. Tpernii 3akoH
Herorona. [IpuHIumn cynepno3suuuu Cui.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujia TPEHHS CKOJIbKEHUS,
CUJIa TPEHUS MTOKOS, IPYTHUE BUABI TPEHUS.

Cuia TsDKeCTH M 3aKOH BCEMHUPHOTO TATOTEHHUsI. Y CKOPEHHE CBOOOIHOTO
nafgeHus. JIBmwxenue muaHet Bokpyr CoisHua. IlepBas kocMudeckass CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue MarepuasibHOW  TOYKH. AOCONIOTHO  TBEPAOE  TEIO.
PaBHOBecue TBEPIOro Tena ¢ 3aKpENIEHHOM OChHO BpalleHUs. MOMEHT CHIIBL.
LlenTtp TsxKECTH.



Nmnynsc  Tena. W3meHenume wumnyiasca. HMmmoynasc cuiibl.  3aKOH
COXpaHEHMS UMITYJIbCa. PeakTHBHOE NBUKEHHUE.
Mexannueckass pabota U MOLIHOCTh. PaboTa CHil TSKECTH, YNPYroCTH,

TpPEHHUSI.

CBs3b OHCPIrun M pa6OTI>I. HOTCHHI/IaJIBHaH OQHCPIUAd TCJd, IIOOAHATOIO

HaJl IIOBEPXHOCTBIO 3eMiM. lloTeHnmanbHas DJHEpPrus CKATOW NPYKUHBIL.
Kunernueckas sneprus. Teopema 0 KHHETUYECKOW SHEPTUU. 3aKOH COXPAaHEHUS
MEXaHUYECKOU SHEPIHH.

Jlemoncmpayuu.

1.

o v kM uw

10.
11.
12.
13.
14.
15.
16.

HabitoieHne MexaHn4ecKoro JBHMKEHHS Tela OTHOCHTEIBHO Pa3HBIX
TEJI OTCUETA.

CpaBHeHHE MyTEH W TPACKTOPUWA JIBHKEHHS OJHOTO M TOTO K€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHMS IIPSIMOJIMHENHOIO IBUIKEHUS.
HccnenoBanne npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.
HaGnronenue ABMKEHUS Tella 10 OKPYKHOCTH.

HaGnrogenue MexaHUYECKUX SIBJICHUM, MNPOUCXOIALIUX B CHUCTEME
orcu€ra «Temexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBHKCHUU
OTHOCHUTENIbHO KaOuHeTa (U3UKH.

3aBHUCUMOCTh YCKOPEHHSI Tea OT MACCHI TEJIA U JECUCTBYIOIIEN HA HETO
CHJIBI.

Habutoienue paBeHcTBa CUII ITPU B3aUMOJICHCTBUU TEIL.

N3meHenue Beca Tesa Ipu yCKOPEHHOM JBHKECHUM.

IIepenauya ummnyJsibca Ipy B3aMMOJEHUCTBUHU TEIL.

[IpeoOpa3zoBaHus SHEPTUM NPU B3aUMOICUCTBUU TEJl.

CoxpaHeHne UMITYyJIbCa PU HEYTIPYTOM B3aUMOJACHUCTBHH.

CoxpaHeHHe UMITyJIbCca TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
HabutoieHne peakTHBHOTO ABMXKEHUS.

CoxpaHeHne MEXaHUYECKOM SHEPTUU TPU CBOOOAHOM IaJICHUU.
CoxpaHeHHEe MEXAaHMYECKOM DHHEPIMM MpPU [JBWKEHUM Tela MOJ
JNEUCTBUEM TIPYKUHBI.

Jlabopamopnsie pabomuel u onvimol.

1.

KoncTtpyrnpoBanue Tpakra Ajisl pa3roHa v JajdbHEHIIEro paBHOMEPHOIO
JBIDKCHUS IIIAPUKA U TEJICHKKH.

OrnpeneneHue CpeiHEN CKOPOCTH CKOJIBKEHHUS OpycKa WU JIBHXKCHUS
IapUKa MO HAaKJIOHHOW IIOCKOCTH.

Ornpenenenue yCKOpPEHHUs Tella NMPU PABHOYCKOPEHHOM JIBUKEHHUH IO
HAKJIOHHOM TIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM
JBIDKEHUU 0€3 HauaJlbHOM CKOPOCTH.



5. IlpoBepka rumoresbl: €ciu MPH PABHOYCKOPEHHOM JIBIKEHUH Oe3
HaYyaJbHOW CKOPOCTH IyTH OTHOCATCS KaK P HEYETHBIX YHMCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

6. HMccnegoBaHrne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXEHUS OT CHIIbI
HOPMAJIBHOTO JJaBJICHUS.

7. Ompenenenne ko3 HUIIMEHTA TPEHUS CKOIBKCHHS.

8. OmnpexneneHue KECTKOCTH MPYKUHBI.

9. Ompenenenre padbOThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBUKEHUU
T€Ja 10 TOPU3OHTAIIBHOW MOBEPXHOCTH.

10. Onpenenenre padOThl CWIBI YNPYrOoCTH TMpPU MOABEME TIpy3a C
MCIOJIb30BaHNEM HETOBUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. I3ydyeHue 3aKkoHa COXpaHEHUS! SHEPTHUH.

Pa3znen 9. MexaHn4yeckue Koj1e0aHUs U BOJIHBI.

KonebarenbHoe nBmwkeHue. (OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUMU:
IEpUOJ, 4YacTOTa, aMIUINTyJda. MareMaTU4eCcKHii W NPYKWHHBIA MASTHUKH.
[IpeBparieHue 3HEprUM NpU KOJIEOATETHHOM JABUKEHUU.

3aryxaromue kojeOaHusa. BolHyxaeHHble  KonebaHusa. Pe3onaHc.
Mexanndeckue BOJIHBL. CBOWCTBA MeEXaHWYECKMX BOJIH. [IpomonpHbie U
MONEPEYHbIE BOJHBL. [[MWHA BOJHBI W CKOPOCTh €€ PpacHpOCTPaHCHHUS.
MexaHn4decKue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOIHBI.

3Byk. I'poMKocTh 3ByKa U BbicoTa TOHA. OTpakeHue 3Byka. UH(dpazByk u
YIbTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue xosieO0aHuii TEN mMO4 AEWCTBUEM CHUJIIBI TSKECTU U CHUJIBI
YOPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaGnronenue BoIHYKIEHHBIX KOJICOAHHI 1 pe30HaHca.
PacnipocTpaneHnne npo10ibHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).
HaGnrogeHnue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.
AKYCTHYECKHI PE30OHAHC.

o v kA~ wN

Jlabopamopnsie pabomul u onvimol.

1. OmpeneneHue 4YacTOThl W TEPUOJa KOJEOAHUM MaTEeMaTHYECKOTO
MasiITHUKA.

2. OmpepeneHue 4acTOThl U NIEpUOJa KoieOaHUl MPY>KUHHOTO MasTHUKA.

3. HccnepoBanue 3aBHCHMOCTH Iepuofa KOJIEOAHWH TOJBEIICHHOTO K
HUTHU TPpy3a OT JJINHBI HUTH.

4. WccnemoBaHue 3aBUCMMOCTH TIEepHOJa KOJEOAHHWM NPy KUHHOTO
MasTHUKA OT MaccChl Ipy3a.



5. IIpoBepka HE3aBUCHMOCTH TIEpHOJIa KOJIeOaHUI TPy3a, MOABEIICHHOTO
K HUTH, OT Macchl rpys3a.

6. OmNbIThI, JIEMOHCTPUPYIOLUIME 3aBUCUMOCTh Mepuoja KosieOaHui
IPYKMHHOTO MasgTHUKA OT MACChl rpy3a U )KECTKOCTH MPYKUHBI.

7. W3MmepeHue yckopeHus CBOOOIHOTO MaJICHHUS.

Pa3znes 10. D1eKTpOMArHUTHOE 1M0JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  MOJie.  DJIEKTPOMAarHuTHbIE BOJHBL.  CBOiCTBa
ANEKTPOMArHuTHHIX BOJH. [IIkama sneKTpoMarHUTHBIX BOJH. Vcmosib30BaHME
AIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.

DnexkTpomMarHuTHas npupojaa ceera. CKopocTh cBeTa. BoaHOBBIE cBOKCTBA
CBeTa.

Jlemoncmpayuu.

1. CBoliCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BOJHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBbIO MOOUIBLHOTO

TenedoHa.

Pa3znes 11. CBeToBbBIE AABJICHUS.

JlyueBas  mogmenp  cBera. Mcrounukm — cBera.  lIpsamonunelrinHoe
pacnpoctpanenue cBeta. 3arMeHus ComHna u JlyHel. OTpaxeHune CBeTa.
ITnockoe 3epkaino. 3aKOH OTPaKEHHUsSI CBETA.

[Ipenomnenue cBera. 3akOH MpesioMJIeHHs] cBeTa. [lonHOEe BHyTpeHHee
OTpakeHHEe cBeTa. VICHoJIb30BaHHE IIOJHOTO BHYTPEHHErO OTPAaKECHHS B
ONITHYECKUX CBETOBOAAX.

Jlunza. Xonm nydet B smH3e. Ontudeckas cucteMa (doroarrmapara,
MUKpOCKONa M Teneckomna. ['71a3 kak onTudeckas cucteMa. bin3opykocTh U
JATbHO30PKOCTb.

Paznoxxenue Oenoro cBera B cnektp. OmnbiTel HbetoToHa. CroxkeHue
CIIEKTPaJIbHBIX IIBETOB. J{ucnepcus ceera.

Hemoncmpauuu.

1. IIpsmonuHENHOE pacpOCTPAHEHUE CBETA.

2. OTpaxkeHue CBeTa.

3. llonyyenue wu300pakeHUM B IIJIOCKOM, BOTHYTOM U  BBITYKJIOM
3epKaJax.

[Ipenomiienue cpera.

Ontuueckuii CBETOBO/I.

Xon iaydeit B cobuparoiiei JInH3e.

X0 1y4el B pacCenBaroIIeH JUH3E.
[Tonyyenue n300pakeHUi ¢ TOMOUIBIO JTUH3.

©® N o v A



9. Ilpunumn neiicTBus Goroanmapata, MUKPOCKOIA U TEJIECKOIA.

10. Monens riasa.

11. Paznoxenue 6e10ro cBera B CIEKTP.

12. [lomy4yenue 6e10ro cBeTa MpH CI0KEHUH CBETa PA3HBIX I[BETOB.

Jlabopamopnwie pabomel u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIJla OTPa)KEHUs CBETOBOIO JIyda OT yIJia
NaJCHUS.

2. M3yueHue xapakTepUCTUK U300paKeHUs MPEAMETA B TUIOCKOM 3epKajle.

3. HccnepgoBaHre 3aBUCHMOCTH YIUIA MPEJIOMIJIEHUS CBETOBOTO Jiyda OT
yIJIa MMAICHUS HAa TPAHULE «BO3YX—CTEKIION.

4. TlomyuyeHue U300paKEHUI C TOMOIIBIO COOMPAIOIIEH JTNH3BI.
Onpenenenue  (QOKYCHOTO  pPACCTOSIHUA M ONTHYECKOM  CHIIBI
coOuparoIei JTMH3HI.

6. OmnbIThI O Pa3JI0KEHUIO OEJIOro CBETa B CIIEKTP.

OnpITHl IO BOCHIPUATHIO LIBETA IPEAMETOB MIPU UX HAOJIOIEHUU Yepe3
LIBETOBbIE (DUIIBTPHI.
Pa3nen 12. KBanTOBbBIE SIBJICHHUS.
Omnsitel Pe3epdopaa u miianerapHas mozenb aroma. Mojaens atoma bopa.
Hcenyckanue u nornomenyre cBera atroMoM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PamnoaktuBHoCcTh. Anb(pa-, Oera- u ramMma-uznydeHus. CrpoeHue
aToMHOro  sxapa. HyknoHHas  wMozens  aroMHOro  sapa.  HM3orormsl.
PannoaktuBHbIe peBpaiuenus. [leproa nomaypacnaga aTOMHBIX sIEp.

SnepHble peakiuu. 3aKOHbI COXPAHEHHMSI 3apsII0BOIO U MAacCOBOI'O YHCET.
OHeprus CBs3M aTOMHBIX saep. CBsA3b Maccel M 3HEpPruM. Peakunn cuHTE3a U
nenenus anep. Uctounuku sneprun ConHUA U 3BE3I.

SnepHas sHepreruka. JleMCTBUS PagMOAaKTUBHBIX W3JIyYCHUN Ha JKUBBIE
OpraHU3MBl.

Hemoncmpauuu.

1. CHexTpbl U3IIy4YEeHHS U MOTJIOUICHUS.

2. CHexkTpsl pa3IMyHbIX T'a30B.

3. Cnextp Bogopoaa.

4. HabmoneHnue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTurka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus uznydeHusi NpupOIHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie pabomuel u onvimol.

1. HaOmioneHue CrijomHbIX U JTUHEHYATHIX CIIEKTPOB U3ITYUCHHUS.

2. HccnenoBaHue TpEKOB: U3MEPEHHUE SHEPIMH YACTHULIBI IO TOPMO3ZHOMY
nytu (1o gororpadusim).

3. H3Mmepenue painoakTUBHOTO (OHA.



IHoBTOpPHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENHEHO--0000IIAOIINIMA MOAYJTb npeaHa3HauYeH JUTSt
CUCTEMAaTH3allM W  OOOOIIEHUS MPEAMETHOrO COJEp)KaHUS W ONbITa
JEeSTEIBHOCTH, MPUOOPETEHHOTO MPU U3YYEHUHU BCETO Kypca (PU3MKH, a TaKkKe
JUIS TIOATOTOBKH K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMeHy MO (U3MKE s
00y4aromuxcsi, BHIOPABIINX ATOT YYEOHBIN MpPEIMET.

[Ipu u3ydyeHHH IAHHOTO MOJYJISl PEATU3YIOTCS M CHUCTEMATU3UPYIOTCS
BUJIBI JCSATENBHOCTA, HAa OCHOBE KOTOPBIX OOECIEUYMBACTCS JOCTUKEHUE
OPEIMETHBIX W METaNpeMETHhIX IUIAaHUPYEMBIX pE3yJbTaToOB OOy4YeHHS,
(dopMupyeTcsi eCTECTBEHHOHAYYHAsi TPAMOTHOCTB: OCBOCHHE HAYYHBIX METOJIOB
WCCIJICTOBAHMS SIBJICHUM MPUPOJIBbI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHATH
du3nuecKkue sBICHUS, MPUMEHSS MOJyYeHHbIC 3HAHUSA, pelliaTh 3aJa4yd, B TOM
YHCJIe KAYECTBEHHBIE U SKCIIEPUMEHTAIILHBIE.

[IpyHIMNMANbHO  JESITEIBHOCTHBIM  XapakTep  JAHHOTO  pasjena
peanusyeTcs 3a CU€T TOr0, UTO 0O0yUaIONINeCs BBIMOIHSIIOT 3aJaHusl, B KOTOPBIX
UM TIpeJJIaraeTcs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHHWI pacro3HaBaTh U HAy4YHO OOBICHATH
(puznyeckue sIBJICHUS B OKPYKAIOLIEH NPUPOE U MOBCEIHEBHOM KU3HM;

MCIIOJIb30BaTh Hay4YHBIE METOJbI MCCIIEIOBaHUS (PU3NYECKUX SBICHUI, B
TOM YHCJIE JJI TPOBEPKU THIIOTE3 U MOTYICHHS TEOPETUIECKUX BBIBOJIOB;

OOBSICHATh Hay4YHbIE OCHOBbI HauOoJiee Ba)KHBIX JOCTHKEHUH COBPEMEHHBIX
TEXHOJIOTHM, HampuMmep, MPaKTUYECKOTO  HUCMHOJIb30BAaHUS  Pa3IMUHBIX
MCTOYHUKOB SHEPTUM HAa OCHOBE 3aKOHA IPEBPAILEHUS U COXPAaHEHUS BCEX
M3BECTHBIX BUIOB SHEPTHUU.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUSA

N3yuenne ¢u3uku Ha ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs
HAIMpPAaBJIEHO HAa JOCTIKEHUE JMYHOCTHBIX, METANPEAMETHBIX M TMPEIMETHBIX
00pa3oBaTeNbHbIX PE3YJIbTATOB.

B pesynbrare wu3yudeHuss (U3MKM Ha YPOBHE OCHOBHOIO OOILEro
oOpazoBanusi y oOyuaromerocss OyayT chOpPMHPOBAHBI  CIEAYIOIIHE
JMYHOCTHBIE Pe3yJIbTaThl B YaCTH:

e 1) maTpMoTH4E€CKOro BOCIMTAHUA:

e — TIPOSBICHUE WHTEpEcCa K HCTOPUU U COBPEMEHHOMY COCTOSHHIO
POCCUICKON (PU3NYECKON HAYKHU;

e — IICHHOCTHOE OTHOIICHHE K JOCTHKEHUSIM POCCUMCKUX yUEHBIX--(PU3UKOB;

e 2) rpa’IaaHCKOro M JTYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:



— TOTOBHOCTh K AaKTMBHOMY YYacTHIO B OOCYXJIEHUU OOLIECTBEHHO
3HaYUMBIX M OJTUYECKUX MpoOJeM, CBSI3aHHBIX C MPAKTHYECKUM
IPUMEHEHNEM JOCTHKEHUN (DU3HKY;

— OCO3HAHHUE BaXHOCTU MOPAIBHO--3TUYECKUX NPHUHIMIIOB B IEATEIBHOCTH
Y4EHOrO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCIIPUATUE ICTETUUYECKUX KAYECTB (DU3UUECKON HAYKHU: €€ TapMOHUYHOIO
NOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOTI'O MO3HAHMSA:

— OCO3HaHHE IEHHOCTH (PU3MUYECKON HAyKH KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS  MHUpPA, OCHOBBl  pPa3BUTHA  TEXHOJIOTMM,  BaKHEWILEH
COCTaBIIIIOLIEN KYJIbTYPBI;

— pa3BUTHE HAYYHOU J10003HATEIBLHOCTH, MHTEpPECA K HUCCIEIOBATEIbCKOM
NEATEIbHOCTH;

5) <¢opmupoBaHusi KyJbTYPbI 310POBbSI W 3MOIMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHME IIEHHOCTH Oe30macHoro o0Opa3za >KM3HM B COBPEMEHHOM
TE€XHOJIOTMUYECKOM MHpE, BaXXHOCTU IpaBWJl O€30MaCHOrO IOBEICHUS HA
TpaHCIOPTE, Ha JOPOrax, C SJIEKTPUUECKUM U TEIIOBBIM 00OpPYJIOBAHUEM B
JIOMAIIHUX yCIIOBUSX;

— c(OpMHUPOBAHHOCTh HaBBbIKAa pediiekcHu, MPU3HAHUE CBOErO MpaBa Ha
OLIMOKY M TaKOTO0 K€ IIpaBa y Ipyroro 4ejaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

— AaKTUBHOE y4YacTHE B PEIICHHM NPAKTUYECKUX 3a]1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM OpraHu3aluy, Tropojaa, Kpas) TEXHOJOTHYECKOW U
COLIMAJIBHOM HAIpaBJIE€HHOCTH, TPEOYIOIIMX B TOM 4YHUCIE M (U3HMYECKUX
3HAHUI;

— UHTEpeC K MPaKTUUECKOMY M3YUEHHIO MPOQECCHii, CBA3AHHBIX C (PU3UKOIL;
7) 3K0JIOTM4eCKOI0 BOCIIUTAHMSA

— OpUEHTAIMs Ha NMpUMEHeHue (PU3MUECKUX 3HAHUM JJi pelleHus 3a1ay B
00JIaCTH OKpY’KAIOIIeH cpeibl, IUIAHUPOBAaHUS TMOCTYNKOB M OLEHKH HX
BO3MOYKHBIX ITOCIICICTBUU [T OKPYKAIOLIEH CPEbl;

— OCO3HaHME I100ATBHOTO XapaKTepa FKOJIOTUYECKHUX MPOOJIeM U MyTen ux
pelieHus;

8) ajanTanuu K M3MEHSIOMUMCH YCJIOBUSM COUMAIBLHONW M NMPUPOAHOI
cpeabl:



- HOTpe6HOCTB BO BSaHMOHeﬁCTBHH IIPpHU BBIITOJHCHUHU I/ICCJIGIIOBaHI/Iﬁ )41
IIPOCKTOB (1)H3PI“ICCKOIZ HAIIPpaBJICHHOCTH, OTKPBLITOCTL OIIBITY WM 3HAHHWAM

APYTux;

e — TIIOBBIIICHUE YPOBHSA CBOEH KOMIIETEHTHOCTM 4Y€pe3 IPAKTUYECKYIO
NEATEIIBHOCTD;

e — TOTPeOHOCT, B (POPMUPOBAHWMU HOBBIX 3HAHUWA, B TOM YHCIE
dbopMynupoBaTh WIEH, TMOHSATHUS, TUMOTE3bl O (UINYECKUX OOBEKTaX U
SBJICHUSAX;

e — OCO3HaHME Je(UIUTOB COOCTBEHHBIX 3HAHMH U KOMIIETEHTHOCTEH B
obsactu PU3HKY;

e — IUIAHUPOBAHUE CBOETO Pa3BUTUS B NMPUOOPETEHMH HOBBIX (PU3MUECKHUX
3HAHUI;

e — CTpPEMJICHHE AaHAJM3UPOBaTh W BBIABILATH B3aWMOCBS3H IPUPOJBL,
oOIIECTBa M HKOHOMHMKH, B TOM YHUCJIE C HCIOJIb30BAHUEM (HU3UUYECKUX
3HAHUI;

e — OIICHKAa CBOMX JACUCTBHM C Y4ETOM BIMSHHS HA OKPYXKAIOUIYIO Cpeny,

BO3MOJKHBIX TJ100aIbHBIX HOCJICIICTBPlﬁ.

METAINPEIMETHBIE PE3YJIbTATHBI
B pesynaprare ocBoeHUs mporpaMMbl 1o ¢GU3MKEe HAa YPOBHE OCHOBHOTO

oOmero  oOpa3zoBaHuss y  oOywaromerocss  OyayT  cpOpMHpPOBAHBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJIIOYAIOIIINE IMO3HABaTEIbHEIC
YHUBEpCAJIbHbIE Yy4YeOHBIE JIEUCTBUS, KOMMYHUKATHUBHbIC YHUBEPCAJIbHbBIC
ydeOHbIC ICUCTBUS, PETYISATUBHBIC YHHUBEPCAIbHbBIC yaeOHbBIC e CTBUS.
ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE eiiCTBHS

ba3oBble Jijornueckue AeMcTBHUA:

e BBISBIATh M XapaKTEPU30BaTh CYIICCTBEHHbIC MNPU3HAKU OOBEKTOB
(siBNICHMI);

e YCTAHABJIWBATh CYIIECTBCHHBIN IMpHU3HAK KIIACCU(UKAIIUH, OCHOBAHUS
JUTst 000OIIEHUS U CPABHEHUS;

e BBISBIATh 3aKOHOMEPHOCTH M TIPOTHBOPEUMS B PacCMaTpUBAEMBIX
dakTax, MaHHBIX M HAOJIOJAEHUSX, OTHOCAIIUXCA K (Pu3nuecKuMm
SIBJICHUSIM;

e BBISBJISITH IPUYUHHO--CJIC/ICTBEHHBIE CBSI3U MPHU W3YYEHUN (PU3NUECKHUX
SBJICHUW U TPOLIECCOB, JeJIaTh BBIBOJALI C  HUCIOJb30BaHUEM
JIEAYKTUBHBIX W WHIYKTUBHBIX YMO3aKJITFOUCHHH, BBIIBUTATh THUIIOTE3bI
0 B3aMMOCBS35X (DU3NUYECKUX BEITUYMH;



CaMOCTOSITENIbHO BBIOMpATh Crmoco0 pemeHus y4eOHoU (usnueckoi
3a1a4n (CpaBHEHHE HECKOJIBKUX BapHAHTOB PEIICHHUs, BBIOOp Hambosee
HOJXOJAIIETO ¢ YYETOM CAMOCTOSITENIFHO BBIJICTIEHHBIX KPUTEPUEB).

Ba3oBhle ucciieqoBarejLCKue 1eCTBUSA.

WCIIONB30BaTh  BONPOCHI  KAK  MCCJIEAOBATEIBCKUM  MHCTPYMEHT
ITO3HAHUS;

IIPOBOJUTH II0 CAMOCTOSTEIBHO COCTaBJIICHHOMY IUIAHY  OIIBIT,
HECJIOKHBIN (U3NYECKUN HKCIEPUMEHT, HEOOJBIIOE HCCIIEIOBAHNE
(pU3UYECKOTO SIBIECHUS;

OLICHMBAaTh HAa TNPUMEHUMOCTb U JIOCTOBEPHOCTH WH(OPMALIHUIO,
ITOJIyYEHHYIO B XOJI€ HCCIIEIOBAHUS WUJIN DKCIIEPUMEHTA;
CaMOCTOSITENIbHO ~ (OPMYyJIMPOBAaTh  OOOOIIEHHS M BBIBOJABI 110
pe3ysibTaTaM NpoBEAEHHOTO HAOIOCHM S, OTIbITA, UCCIEAOBAHNUS;
MIPOTHO3UPOBATh BO3MOJKHOE JlajbHEHIIee pa3BUTHE (U3UUYECKUX
MIPOLIECCOB, @ TAaK)K€ BBIABUTATh MPEANOJOKEHHUS 00 WX Pa3BUTHH B
HOBBIX YCIJIOBHSIX U KOHTEKCTax.

Pabora c nndopmanmueii:

OPUMEHATD Pa3JIMUYHbIE METOAbI, THCTPYMEHTBI U 3alpOCHI IIPU ITOUCKE
1 0TOOpe MHPOPMALIMK WIH TAHHBIX C YYETOM MPEII0KEHHON yueOHOM
dbu3nyecKko 3a1a4u;

aHaJIU3UPOBATh, CUCTEMaTU3UPOBATH 17} UHTEPIPETUPOBATH
MH(POPMAIUIO PA3IUYHBIX BUAOB U (OPM IPEICTABICHUS;
CaMOCTOSITENIbHO BbIOMpaTh ONTUMAJIbHYIO (OpMYy MPEICTABICHUS
uHpOpMaMKM M WUIIOCTPUPOBATh pELIAEMbIE 3a/Ja4d HECIOXKHBIMU
CXeMaMmu, IuarpaMmmamMu, HTHOU rpaukoi U MX KOMOMHALUSIMH.

KoMMyHuKAaTHBHBIC YHHBEpPCAJIbHBbIE Y4eOHbIe 1eHCTBUS:

B X0Ji€ OOCYKJIeHUs Y4eOHOTr0 MaTepuaa, pe3yabTaToB JabopaTOPHBIX
paboT W MPOEKTOB 3a/laBaThb BOIPOCHI MO CYIIECTBY OOCYXIaeMOi
TEMbl W BBICKAa3bIBaTh WJCH, HAIlCICHHbIE Ha pEIIeHHE 3aJaud |
noJiiepKaHue 0JarokenaTeIbHOCTH OOIICHUS;

COTIOCTABJIATh CBOM CYXACHUA C CYXKICHUSAMH JPYTHMX YYaCTHUKOB
Juanora, OOHapyKUBaTh Pa3IudKe U CXOJICTBO MO3UIINIA;

BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MICHbMEHHBIX TEKCTaX;
NyOMYHO TPEACTABIATh PE3YJIbTAThl BBHIMOJHEHHOTO (DHU3HUECKOTO
OTbITa (SKCIEPUMEHTA, UCCIICIOBAHUS, IPOCKTA);

MOHUMATh H  HUCIOJIb30BaTh  MPEUMYINEeCTBA  KOMAaHIHOW U
WHIUBUyAIbHOW pPAaOOThI TPU PEIIEHWH KOHKPETHOH (u3nuecKon
npo0JIeMBbl;



IPUHUMATh LEJId COBMECTHOM JESTENbHOCTH, OPraHU30BBIBATh
NEUCTBUAA N0 €€ JOCTHKEHUIO: paclpelesaTh poiH, OoOCYXKIaTh
IpOLIECChl U PE3yJIbTaThl COBMECTHOW pabOThl, 0000I1IaTh MHEHUS
HECKOJIBKUX JIHOJICH;

BBITIOJHATH CBOIO YacTh PaOOTHI, JOCTHTas KaueCTBEHHOTO pe3ysbTara
[0 CBOEMY HAaNpPABJICHUIO M KOOPAMHHUPYS CBOM JEHCTBHS C APYTMMH
YJ€eHaMU KOMaH/Ibl;

OIICHMBATh KaYyeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENIbHO CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOICUCTBHUS.

PerJIHTHBHbIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSI
CaMoopraHn3aunﬂ:

BBISIBJISITH  NMPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTyalUsX,
TpeOYIOIHUX AJIsl pelIeHUs] PU3NUECKUX 3HAHUM;

OPUEHTUPOBATBCA B PA3IMYHBIX [OAXONAX MPHUHATUSA PELICHUN
(MHAMBUAYAJIbHOE, IPUHITHE PEIICHUS B TPYIIE, NPUHATHE PELICHUN
rpynmnoi);

CaMOCTOSITEJIbHO COCTABJIATh QJITOPUTM peIIeHUs (PU3MUECKON 3aaauu
WIM IUJJaHA MWCCIIENOBaHUsA C YYETOM MMEIOIIMUXCS PECYpCOB U
COOCTBEHHBIX  BO3MOXXHOCTEH, AapryMEHTHPOBATh  IpeajlaraemMbie
BAPHUAHTHI PELICHUN;

7esiaTh BbIOOp M OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CﬂMOKOHTpOHB, AMOIUOHAJIbHBbIN HHTEJIEKT:

7aBaTh AaJCKBAaTHYIO OLEHKY CHUTyalluM M IpearaTe IUIaH €€
M3MEHEHUS;

OOBSACHATh MPUYUHBI JTOCTHKEHUS (HEAOCTUKEHUsSI) pE3yJIbTaTOB
JesITeNIbHOCTH, AaBaTh OL[EHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B IEATEIBHOCTD (B TOM YHUCIIE B XOJ1 BBIITOJIHEHUS
(U3MUECKOr0 MCCIENOBAaHUA WM MPOEKTa) Ha OCHOBE HOBBIX
00CTOSATENBCTB, U3MEHHUBIIMXCA CHUTyallMd, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEW;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEJIH U YCIOBHUSIM;

CTaBUTh ce0s Ha MECTO JpYroro 4ejoBeKa B XOJE CIopa WU
JUCKYCCUM Ha HAy4YHYI TEMy, [OHMMAaTh MOTHUBBI, HAMEpPEHHUS U
JIOTUKY JIpyToro;

npu3HaBaTh CBOE MPABO Ha OLIMOKY MpHU pelieHuu (PU3NYECKUX 3ajad
WJIM B YTBEPKIACHUSAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JPYroro.

NPEAMETHBIE PE3YJIBTATDBI



K xoniy oOyuenuss B 7 KJjacce IMpeIMETHbIE Pe3yJabTaTbl Ha 0a30BOM
YpOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHUM:

UCIIOJIb30BaTh TMOHATHS: (U3MYECKUE U XUMHUYECKUE SIBJICHUSA,
HaO0JI0/ICHHE, SKCIIEPUMEHT, MO/IEb, TUIIOTE3a, SAUHUIBI (PU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJla, arperaTHbie COCTOsTHUA BellecTBa (TBEPIIOE,
KHUIKOE, Ta3000pa3HOE), MEXaHWYECKOE JBWKCHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSAMOJIUHEHHOE), TPAaeKTOpHs, PaBHOJEHCTBYIOIIAS
cuna, gepopmauus  (ympyras, —IUIaCTUYECKasl), HEBECOMOCTb,
COOONIAIOIINECS COCY/bL;

pasnuyaTth sBAeHUS (nuddys3us, TEmIOBOE BIKCHHE YaCTHI]
BCIIIECTBA, PABHOMEPHOE JBUKECHHUE, HEPABHOMEPHOE [IBHXKCHUE,
UHEPIMS, B3aUMOJICUCTBUE TEJ, pPaBHOBECHME TBEPIABIX Tel C
3aKpEIUIEHHOM OChI0 BpalleHHs, I[epefada JaBJICHUS TBEPABIMU
TeJlaMM, >KUAKOCTSAMH W Tra3amu, aTMoc(pepHOe aaBjcHUE, IJIaBaHUE
TeJ, TpPEeBpalleHUs MEXaHMYECKONW DJHEPruM) IO ONHCAHUI0 HUX
XapaKTepHbIX CBOWCTB W Ha OCHOBE OIBITOB, JEMOHCTPUPYIOUIUX
JTaHHOE (PU3UYECKOE SIBIICHUE;

pacmo3HaBaTh MPOSIBJICHUE M3YYCHHBIX (U3HUECKUX SBJICHUA B
OKpY’KalollleM MHUpE, B TOM uuclie (GU3MYECKUE SIBIICHHUS B IMPHUPOJIE:
MIPUMEPHI JBKEHUS C PA3TUIHBIMA CKOPOCTSIMHU B JKHBOW M HEKUBOU
npupoje, JACHCTBUE CHIIBI TPEHUS B NPUPOJIE U TEXHUKE, BIUSHUE
aTMOC(epHOro JaBJICHUS Ha KUBOW OpraHu3M, IUIaBaHUE PbIO, pbryaru
B TeJ€ YeJOBEKa, MPH 3TOM TMEPEBOAUTH MPAKTUUYECKYIO 3a7ady B
y4eOHYI0, BBIJICNIATH CYIIIECTBEHHBIE CBOMCTBA (MTPU3HAKU) (PHU3UYECKUX
SIBIICHMI;

OMHCHIBATh HW3YYEHHBIE CBOWMCTBA Tel U (PU3NYECKHUE SIBICHUA,
UCIIONB3Ysd (U3MYECKHE BEIUYMHBI (Macca, O0O0BEM, IIIOTHOCTH
BEIIIECTBA, BPEeMsi, TyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CUJIa YIIPYTOCTH,
Cuja TSKECTU, BEC Tela, Cuja TPeHWs, NaBieHue (TBEPAOro Tena,
KUJKOCTH, Trasza), BbITAJKUBAIOIIAs CuUJIa, MeXaHW4eckas paloTa,
MOIIIHOCTb, TJIEYO CHJIBI, MOMEHT CHJIbI, KOA((UIIMEHT TOJIE3HOrO
JIEUCTBUSA MEXaHU3MOB, KUHETUYECKAsl U TIOTCHIIMAIbHAS DHEPTHS ), TIPU
OMUCAaHUU TIPABUIIBHO TPAKTOBATHh (DU3NUYECKUN CMBICI MCIOJIB3YEMbIX
BEJIUYMH, WX OO0O3HAYCHUS W COUHUIBI (PU3NYCCKUX BEIMYHH,
HaxXOJUTh (DOPMYJIBI, CBSI3bIBAIONINE JAHHYIO (PU3MUECKYIO BEIHYUHY C
JIPYTUMU BEITUYMHAMH, CTPOUTH TpadUKH H3YYCHHBIX 3aBUCHUMOCTEU
(U3UICCKUX BEIIMYHH,

XapaKTepru30BaTh CBOMCTBa TeJ, (PU3NUECKUE SIBJICHUS U TPOIECCHI,
UCIIONBb3Ysl TpaBWia CIOXKEHUS Cuil (BIOJH OJHOM TpsSIMOM), 3aKOH



I'yka, 3akoH Ilackais, 3akoH ApxuMmena, IpaBUiIO PaBHOBECHS pbluara
(6boka), «30JI0TOE TMPaBWIO» MEXaHHWKH, 3aKOH COXPaHCHMUS
MEXaHUYEeCKOW PHEPrUM, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA U 3allMChIBATh €70 MAaTEMaTUYECKOE BBIPAKEHNUE;

OOBSACHATH (PU3WYECKUE SBICHUS, MPOIECCHI U CBOMCTBA TEJ, B TOM
Yucjae€ W B KOHTEKCTE CHUTyallMid MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BBIBIATh IPUYMHHO--CJIEICTBEHHBIE CBSI3H, CTPOUTH
0o0bsicHEeHHE U3 1—2 JIOTHYECKHX IIIaroB ¢ OMmopoi Ha 1—2 M3y4eHHBIX
CBOMCTBa  (U3MYECKUX  SBJICHUM, (PU3NYECKHX  3aKOHAa WU
3aKOHOMEPHOCTH;

pemars pacy€THble 3aAauud B 1—2 NEUCTBUS, WCIOJIBb3YS 3aKOHBI U
dbopMybl, cBs3bIBaOIINE (U3MUECKUE BETUYMHBI: HA OCHOBE aHAJIM3a
yCIOBUSL 3aJayd 3alUChIBaTh KPAaTKOE YCIOBHUE, MOJICTABISThH
dbu3uyeckre BeIMYUHBI B ()OPMYJIBI U MPOBOAUTH PAacU€Thl, HAXOIUTh
CIIpaBOYHBIE JaHHbIE, HEOOXOIUMBIE JJIsl PEIICHUs 3aj]lad, OIEHUBATh
PEATUCTUYHOCTD NOJy4eHHON (PU3NUECKON BEIMYMHBI;

pacno3HaBaTh MPOOJEMbI, KOTOPHIE MOXHO PEUIUTh TPHU TMOMOIIH
¢u3MUecKMX METOJI0OB, B OINHUCAHUM KCCIEIOBAHUS  BBIJCIATH
MPOBEPSIEMOE MPETOT0KEHNE (rumoresy), pa3nuyaTh 51
HMHTEPIPETUPOBATH MOJTYUYCHHBIM PE3ybTaT, HAXOAUThH OLIMOKH B XOJE
OTIBITA, JIETIATh BBIBOJIBI IO €T0 PE3YJIbTATAM;

IPOBOJUTH OIBITHI MO0 HAOMIOACHUIO (PU3MUECKUX SIBICHUW WU
¢uznueckux  CBOWCTB  Tel:  (opmynupoBaTh  IPOBEpSEMbIC
MPEANOJOXKEHNU, COOMpaTh  YCTAHOBKY M3  IPEMJIOKEHHOIO
000py10BaHUs, 3aIUCHIBATH X0/ OIbITA U (POPMYITUPOBATH BHIBO/IBI;
BBITIOJIHATh MPSMbIE U3MEPEHUSI PACCTOSIHUSI, BPEMEHHM, MacChl Tela,
00béMa, CUJIBI W TEMIIEpaTypbl C HCIOJIb30BAHUEM AaHAJIOTOBBIX U
M(ppoBbIX MPUOOPOB, 3aMUCHIBaTh MOKa3aHUA MPUOOPOB C YUYETOM
3a1aHHOM a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUH;

MPOBOAUTH MCCIIEA0OBAHUE 3aBUCUMOCTU OJTHON (hPU3UYECKOU BETUYUHBI
OT JAPYTOM C UCIIOJIb30BAHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH
PAaBHOMEPHO ABWKYIIErOCs TeJla OT BPEMEHM JBUKEHUS TeJa, CHIIbI
TPEHUsI CKOJILKEHUSI OT Beca Telia, KauecTBa 00pabOTKU MOBEPXHOCTEHN
T W HE3aBUCUMOCTH CHUJIbI TPEHHUSI OT IUIOMIAIU COMPUKOCHOBEHMS
TE€J, CUJIbl YIPYTOCTH OT YAJIMHEHUS MPYKUHbI, BBITAIKUBAIOIIEH CHIIbI
OoT 00bEMa MOTPYXKEHHON YacTU Tejda M OT IJIOTHOCTH KHAKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH Te€Jla, OT TIyOWHBI, HAa KOTOPYIO
IIOIPYKEHO TEJO0, YCIOBUHN IUIABAHUS TEJI, YCIIOBUN PABHOBECHUS pblUara
U OJIOKOB), y4acTBOBaTh B IUIAHUPOBAHUHU Y4YEOHOTO HCCIEIOBAHUS,



coOupatb  yCTaHOBKY W  BBIIOJNHATH  HM3MEPEHMs,  CIeays
NpeIJIOKEHHOMY IUIaHy, (UKCUPOBATh pE3yNbTaThl MOJYyYECHHOU
3aBUCUMOCTH (DU3UYECKUX BEIIMYUH B BUJIE MPEUIOKEHHBIX TaOIUI[ U
rpaduKoB, AeNaTh BHIBOJBI 10 pe3yJIbTaTaM UCCIIEAOBAHMS;

MPOBOANTH KOCBEHHBIE M3MEPEHHUS (PU3NUYECKUX BEIUYHMH (IJIOTHOCTD
BEIIECTBA JKUJIKOCTH M TBEPAOrO Tejla, CHJIa TPEHUS CKOJIBKECHHS,
JaBJICHUE BO3JyXa, BBITAIKUBAIOIIAS CHUJA, JCHCTBylOIIas Ha
NOTPY>KEHHOE B >KHJKOCThb TeJO, KOAD(PUIIMEHT IMOJE3HOTO JeHCTBUA
IPOCTBIX MEXAHU3MOB), CJEAys MNPEIJI0KEHHON HWHCTPYKIUU: TpU
BBITIOJTHEHUH M3MEPEHUN cOOUpaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY U
BBIYUCTISTh 3HAUCHUE UCKOMOW BEJIMUMHBI,

coOno/laTh MpaBUjia TEXHUKKM OE€30MacHOCTH Mpu  pabore ¢
71a60paTOPHBIM 000PYAOBAHUEM;

YKa3bIBaTh MPUHIUIIBI ACUCTBUS IPUOOPOB U TEXHUIECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, TUHAMOMETP, COOOIMIAIOIINECS COCYIbI, OapoMeTp,
pBIYar, MOJIBWKHBINA U HETIOJABMKHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTB;
XapaKTepU30BaTh MPUHLMUIIBI JIEHCTBUS H3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOICTB C ONOpOM Ha UX OMHCAHUA (B TOM YHCIIE:
MNOJIIINITHAKH, YCTPOWCTBO BOJOMPOBOJA, THIPABIMYECKUN TMpecc,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOW HACOC, apeoOMETp), HCIOJIb3Ys
3HaHHUA O CBOMCTBaX (PU3MUYECKUX SBICHMA U HEOOXOJIUMBIE
(u3nyeckue 3aK0OHbl U 3aKOHOMEPHOCTH;

OpPUBOAUTH MpUMEpbl  (HaXoAWTh HWHGOPMALMIO O MIpHUMEpax)
MPAKTUYECKOTO HCIONh30BaHUs (DU3MUECKUX 3HAHWHA B TOBCEIHEBHOU
KU3HU JJ11 oOecrieueHrs 0€30MacHOCTH MpU OOPAIleHUH ¢ MPUOOpamMu
U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUS 3/J0POBbs U COOJIIOICHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHS B OKpY KaloLlel cpejie;
OCYUIECTBJISATH OTOOpP HMCTOYHMKOB HHpopmanuu B HWHTEepHeTe B
COOTBETCTBHUM C 3aJaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCA 3HAHUM W TyTEM CpaBHEHUS pPa3JIMYHBIX HMCTOYHHUKOB
BBIIETATh MH(POPMAIMIO, KOTOpasl SIBISIETCS MPOTUBOPEUYMBON WU
MO>KET OBITh HEIOCTOBEPHOM;

WCTIONIb30BaTh TPU  BBIMOJHEHWW Y4YEOHBIX 3aJaHUl  HaydHO--
NOMYJIAPHYIO JIUTEpaTypy (U3HUECKOTO COACpX,aHUs, CIPaBOYHBIC
MaTepuabl, pecypchl ceth VHTepHer, BiajgeTb npuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHusi MH(DOpMALMU U3 OJHOU
3HAKOBOM CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIC KpaTKHE MUCHMEHHBIC M YCTHBIE COOOIIECHUS
Ha OCHOBE 2—3 MCTOYHUKOB MH(MOpMAIIUU PUINIECKOTO COACpKAHUS, B



K

TOM 4YHCJE MyOJMYHO JeNaTh KpaTKhe COOOIIeHHS O pe3ybTaTax
MPOEKTOB MM YYE€OHBIX HCCJICNOBAaHUM, WPU 3TOM TPAMOTHO
UCIIONb30BaTh HW3YYEHHBIH TMOHATUHHBIA ammapaT Kypca (usukw,
COIIPOBOKJATh BBICTYIUICHHE MTPE3CHTAIHCIH;

IIPU BBITIOJTHEHUH y4EOHBIX MPOEKTOB M HCCIEIOBAHUI paclpeeniaTh
00sI3aHHOCTH B TPYIINE B COOTBETCTBHM C MOCTABJICHHBIMH 33Ja4aMH,
CIICIUTh 3a BBINOJIHEHHEM IUIaHA JEHUCTBHM, aJ€KBaTHO OLCHHBATDH
COOCTBEHHBI BKJaX B  JEATENBHOCTh TPYMIbI, BHICTPAUBATh
KOMMYHHUKAaTHBHOE B3aUMOJICHCTBUE, YUUTHIBAsE MHEHHE OKPY>KAIOIITHX.
KOHIly oOyueHus B 8 KJjacce MpeIMETHBIE Pe3yiabTaThl Ha 0a30BOM

YpOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIINXCS YMEHUM:

UCIOJb30BaTh IIOHATHSA: Macca M pa3Mepbl MOJEKYJ, TEIIOBOE
JBIKEHUE aTOMOB M MOJIEKYJ, arperatHble COCTOSHHS BEILECTBa,
KpUCTAJUIMYECKUE U aMOP(HBIE TeJla, HACBIIIEHHBIN U HEHACHIIICHHBIN
nap, BIJIQXHOCTb BO3/AyXa, TEMIIepaTypa, BHYTPEHHSSI SHEPrus,
TEIUIOBOM  JIBUTATENlb,  DJIEMEHTApPHBIM  JJIEKTPUYECKUN  3apsm,
ANEKTPUYECKOE TI0JI€, IPOBOJHUKM U JUAJIEKTPUKH, IOCTOSIHHBIN
AIEKTPUYECKUI TOK, MATHUTHOE TI0JIE;

pasnuyaTh sBJICHUA (TEIUIOBOE PACIIUPEHUE U CKaThe, Terionepeaaya,
TEIJIOBOE  PAaBHOBECHE, CMAuyMBaHUE, KaNWUIAPHbIE  SBJICHMS,
UCIIapEHHUE, KOHJICH AL, IUIABJICHUE, KpUCTaUIA3aus
(oTBepaeBaHME), KHUIIEHHWE, Terulonepenaya  (TEIIONPOBOJHOCTb,
KOHBEKLUS, U3IyYEHUE), FIEKTPU3aLNs TEN, B3aUMOIECHCTBUE 3apsI/IOB,
NENCTBUS ANEKTPUYECKOTO TOKa, KOPOTKOE 3aMbIKaHUE,
B3aUMO/ICHCTBIE MAarHUTOB, IEWCTBHE MAarHUTHOT'O MOJISI HA IPOBOJHUK
C TOKOM, DJIEKTpPOMarHWTHas MHIYKUUS) 1O ONHUCAaHUI0 HX
XapaKTEPHBIX CBOMCTB W Ha OCHOBE OINBITOB, JAEMOHCTPUPYIOIIMX
JAHHOE (PU3UYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBJICHUE M3YYCHHBIX (U3MUECKUX SBJICHHA B
OKpYXaIoIlleM MHUpE, B TOM 4ucie (U3UUECKUE SIBJIICHUS B MPHUPOJIE:
NOBEPXHOCTHOE HATSDKEHHE M KallWJULIPHBIE SIBJIEHUS B INPHUPOJE,
KpUCTaUIbl B mpupone, uanydeHue CoiHua, 3aMep3aHue BOJOEMOB,
MOpCKHEe Opu3bl, o0Opa3oBaHHE pOCHI, TyMmaHa, UWHEs, CHera,
ANEKTPUYECKUE SIBJICHUS B aTrMmocdepe, dSIEKTPUUYECTBO IKUBBIX
OpraHM3MOB, MarHHUTHOE Tojie 3eMid, Jpeiid MOJICOB, PpOJIb
MarHuTHOTO TOJIA IS KU3HU Ha 3eMile, MOJISPHOE CHSHHUE, IIPU 3TOM
NepPEeBOJUTh  NPAKTHUYECKYI  3aJady B  Yy4eOHYIO,  BBIICNATH
CYILIECTBEHHbIE CBOMCTBA (TPU3HAKK) (PUINUYECKUX SBJICHUN;



OMHUCHIBATh HW3YYCHHBIE CBOMCTBA Tel M (U3HUECKHUE SIBICHMUS,
UCTIIONB3YSl  (M3MUECKHE BEJIUYMHBI (TeMIlepaTrypa, BHYTPEHHsA
JHEPrusA, KOJIMYECTBO TEIUIOTHI, YJEIbHAs TEIUIOEMKOCTb BEILECTBA,
yleibHasl TEIUIoTa IUIaBJICHUS, YAENbHas TEIJIoTa MapooOpa3oBaHMs,
yaenpHas TeIUIoTa CropaHus TOIUIMBA, KOA()(ULIHMEHT I0JIE3HOrO
JNEUCTBUS TEIUIOBOM MAIIMHBI, OTHOCHUTEINIbHAS BIAXHOCTH BO3YyXa,
JNEKTPUYECKUN 3apsl, CHJIa TOKa, DJJIEKTPUYECKOE HAINPsKEHUE,
CONIPOTHUBIICHUE IPOBOAHUKA, YIEIBHOE CONPOTUBICHUE BELIECTBA,
paboTa U MOIIHOCTh JIEKTPUYECKOTO TOKA), PU OMUCAHUU MPABUIBHO
TPaKTOBATh (PU3UUYECKHUIT CMBICI HCIIOJIb3YEMbIX BETMYHH, 0003HAYCHUS
U eIMHUIBI GU3NYECKUX BEIMUMH, HAXOIUTh (DOPMYIIbI, CBSI3bIBAIOIINE
JaHHYI0 (DU3MYECKYI0 BEIMYMHY C APYTMMM BEIUYWHAMH, CTPOUTH
rpadyKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUMH;
XapaKTEepHU30BaTh CBOWCTBA TeN, (PU3NYECKHE SIBJICHUS M IPOLIECCHI,
WCIIONB3ysl OCHOBHBIE  IIOJIOKEHHUS  MOJIEKYJISPHO--KHHETUYECKON
TEOpPHH CTPOEHHUS BEIIECTBA, MPUHUMUI CYNEPHO3UIMU Toyie (Ha
KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma amis
y4acTKa Lenu, 3aK0oH Jkoynsa—JIeHna, 3akoH COXpaHeHusl DQHEPIuu, IIpU
TOM [JaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M 3aIllUCBIBATH €r0O
MAaTeMaTUYECKOE BBIPAKEHHUE;

OOBSACHATh (PU3MYECKHE IMPOLIECCHl U CBOWMCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE€  CHUTyallUd  IPAKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH TPUUMHHO-CJIE/ICTBEHHBIE CBSA3H, CTPOUTH 00BbsCHEHUE U3 1—
2 JIOTMYECKHMX IIaroB C Omopo Ha 1|-2 U3y4eHHBIX CBOWCTBA
(u3HUecKuX ABICHHUM, (PU3NUECKUX 3aKOHOB MUJIU 3aKOHOMEPHOCTEN;
pemiath pacy€THbIC 3a4ayd B 2—3 JACUCTBUSA, MCHOJB3YysS 3aKOHBI U
(GopMyIibl, cBsi3bIBarOLINe (U3NYECKUE BETUYMHBI: HA OCHOBE aHajIu3a
YCHOBUS 3aJlaud 3alACBIBATh KPATKOE YCJIOBUE, BBISBIATH HEJOCTATOK
JAHHBIX [JIsl pElIeHHs] 3aJadyd, BbIOMpATh 3aKOHbI W (HOPMYJIBL,
HEOOXOoAMMBIE ISl €€ pEeIIeHHUs, MPOBOJIUTH Pacy€Tbl U CPaBHUBATH
MOJyYeHHOE 3HAuYeHUEe (PU3NYECKOW BEIUYMHBI C H3BECTHBIMHU
JAHHBIMY;

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEUIUTh NpPH TOMOIIH
(u3HUECKMX METOJI0B, UCIOJIb3Ys ONMKMCAHUE UCCIEI0BAaHUS, BBIJIEISAThH
IIPOBEPSIEMOE IIPEANOJIOKEHNE, OLICHUBATH IPABUIIBHOCTH IOpPSAJIKA
IIPOBEJICHUSI UCCIIENOBAHUs, A€1aTh BBIBOJBI;

MPOBOAMUTH OMBITHl 10 HAOMIONEHUIO (U3UYECKUX SBICHUM WIH
(¢u3nuecKuX CBOMCTB Tel (KaNWUIAPHBIE SIBJICHMS, 3aBUCUMOCTH
JaBJIEHUs BO3/yXa OT €ro o0béMa, TeMIepaTyphl, CKOPOCTH Ipolecca



OCTBHIBaHMSI M HArpeBaHWs TPH M3IYyYCHWH OT IBETa W3Tydaromen
(moryomiaroieid) TMOBEPXHOCTH, CKOPOCTh MCHApPEHUS BOJBI OT
TEeMIIepaTyphbl >KUJIKOCTU U IUIOMIAIM €€ MOBEPXHOCTH, AJIEKTPHU3AIUs
TE€1 W B3aUMOJICHCTBUE JJIEKTPUUYECKUX 3apsioB, B3aUMOJICHCTBHE
MMOCTOSTHHBIX MarHUTOB, BU3yaJIW3aIlisl MAarHUTHBIX TTOJICH TIOCTOSTHHBIX
MarHuTOB, JCHCTBUS MAarHUTHOTO TIOJS Ha TIPOBOAHUK C TOKOM,
CBOMCTBa 2JIEKTPOMAarHuTa, CBOMCTBA JJIEKTPOIBUTATENSI TOCTOSTHHOTO
TOKa): (OPMYIMPOBATH MPOBEPSIEMBbIE MPEANOJIIOKEHUS, COOUPATH
YCTAaHOBKY U3 MPEJIOKEHHOTO 000pYAOBaHUS, OMUCHIBATH XOJ| ONBITA
1 (HOpPMyYITUPOBATH BHIBOIBI;

BBITIOJIHATh ~ MPSIMBIE  W3MEPEHHUS  TEMIEPaTyphl, OTHOCUTEIHHOU
BJIQXXHOCTU BO3/lyXa, CHJIbl TOKa, HAMpPSHKEHUS C HCIOJIb30BAHUEM
aHAJIOrOBBIX MPUOOPOB U JATYMKOB (PU3NYECKUX BEIMYUH, CPABHUBATH
pe3yabTaThl  M3MEPEHHM ¢  y4€ToM  3aJaHHOM  abCONIOTHOM
MOTPENTHOCTH;

MPOBOAUTH UCCIIEI0OBAaHUE 3aBUCUMOCTU OJTHOU (hU3UUYECKOU BETMYUHBI
OT JPYrol ¢ HCIOJIb30BAHUEM TMPSAMBIX H3MEPEHUHN (3aBUCUMOCTD
COTPOTHUBJICHUSI TIPOBOJHUKA OT €ro JUIMHBI, TUIOMIAJAHN IMOMEPEYHOrO
CEUYCHHUS M YyJIETHLHOTO COIPOTHRBIICHHS BEIIECTBA IMPOBOJHUKA, CHJIBI
TOKa, WIYIIET0 Yepe3 IMPOBOJHUK, OT HAIPSOHKEHUS Ha IPOBOJTHUKE,
UCCJIEIOBAHUE TIOCJIENIOBATEILHOTO W TMapaJUIeIbHOTO COEIMHEHUN
IIPOBOJIHUKOB): IJIAHUPOBATh HUCCJEIOBAHUE, COOMPATHh YCTAHOBKY U
BBITIOJIHATh U3MEPEHHUS, CIIEeIys MPEJIOKEHHOMY TUIaHy, PUKCUPOBATH
pPe3yNbTaThl TOJYYCHHOW 3aBUCUMOCTH B BHJE TaOJWIl U TPadUKOB,
JIeaTh BBIBOJIBI 10 PE3YJIbTaTaM MCCIICIOBAHUS;

IIPOBOJUTH KOCBEHHBbIC H3MEpPEHUs (PU3NYeCKUX BeNU4yuH (yIeabHas
TEMJIOEMKOCTh BEIIECTBA, COINPOTHUBJICHHE TMPOBOJHHMKA, paboTa W
MOIITHOCTB AJICKTPUUECKOTO TOKA): TJIAHUPOBATh M3MEPEHHUsI, COOMPAThH
IKCIIEPUMEHTAIILHYIO YCTAHOBKY, CIEAYs MPEII0KEHHONH MHCTPYKIIHH,
Y BBIYHCIIATH 3HAYCHUE BEIMYUHBI,

coOmo/laTh TMpaBUjia TEXHUKKM O€30MacHOCTH Mpu  padbore ¢
71a60paTOPHBIM 000PYAOBAHUEM;

XapaKTEpHU30BaTh TPHUHIUIIBE JACHUCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OIMOPOH Ha WX OMUCaHUsA (B TOM YHCIIC:
CUCTEMa OTOIUICHUS JIOMOB, TUTPOMETP, MapoBasi TypOMHa, aMIIEPMETP,
BOJIBTMETP, CUETUMK DICKTPUUCCKON IHEPTUH, IIEKTPOOCBETUTEIHHBIC
puOOPHI, HarpeBaTelbHbIC AIEKTPONIPUOOPHI (mpumepsl),
ANEKTPUYECKUE TIPETOXPAHUTENH, SJICKTPOMATHUT, JJICKTPOIABUTATEIb



K

MMOCTOSTHHOTO TOKAa), WCTOJB3Yys 3HAHUS O CBOWMCTBAX (DHU3MUECKUX
SIBJICHU W HEOOXOAMMbIEC (PU3NUIECKIE 3aKOHOMEPHOCTH;

pacro3HaBaTh NPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIbHBIC
npuOOpsl MO CXeMaM U CXEMaTUYHBIM PHUCYHKaM (KUAKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, IBUTATE]Ib BHYTPEHHETO
CrOpaHusi, SJIEKTPOCKOI, PEOCTAT), COCTABIISITh CXEMbI AJIEKTPUUECKUX
Hernel C TOCIENOBATENbHBIM W MApPaUICIbHBIM  COEAMHEHUEM
AJIEMEHTOB,  pas3fidyasi  yCJIOBHbIE  OOO3HAYEHUsT  HJIEMEHTOB
ANEKTPUUYECKUX LIENEH;

MPUBOANTh TpPHUMEPHl  (HAXOauTh HWHPOpPMAIMIO O TMpPUMEpax)
MPAKTUYECKOTO MCTOJIB30BaHUS (PU3NUECKUX 3HAHWU B IMOBCEIHEBHOU
KU3HU JJI1 oOecrieueHrs 0€30MacHOCTH MPU OOpaIlleHUH ¢ MPUOopamMu
U TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 3I0POBbSI U COOJIOICHUS
HOPM DKOJIOTUYECKOTO TTOBEJICHUS B OKPY KAIOLIEH Cpeie;
OCYILIECTBJISAITh TOUCK HH(pOpManuu (U3UYECKOTO COJIEPKAHUS B
HNHTepHeTe, HA OCHOBE HMMEKOIIMXCS 3HAHUM M NIYyTEM CPaBHEHUS
JIOTIOJTHUTEJIbHBIX MCTOYHHKOB BBIJEIATh HMH(POpPMAIIMIO, KOTOpas
SBJISICTCS] IPOTUBOPEUMBON MUITM MOKET OBITh HEJTOCTOBEPHOM;
WCIONB30BaTh TMPU  BBINOJHEHUU Y4E€OHBIX 3aJlaHUl  HAy4yHO-
-TIOMYJIAPHYIO JIUTEPATypy (PU3MUECKOTO COAECpKAHUS, CIPaBOYHBIC
Marepuaibl, pecypcel cetu MHTepHeT, BuageTh NpUEMAMHU
KOHCIIEKTHPOBAHUA TEKCTa, MpeoOpa3oBaHUsi MHPOPMAIMU U3 OJTHOU
3HAKOBOM CHCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHBIE MUCHbMEHHBIE M KPATKHWE YCTHBIE COOOIICHUS,
0000m1ass MHPOPMAIUI0O W3 HECKOJBKUX HCTOYHUKOB (HPHU3UYECKOTO
colepKaHusi, B TOM 4YHCIE MyOJUYHO TMPEACTABISTh PE3yIbTaThl
IIPOEKTHOM WJIM HMCCIIENOBATEIIbCKOW JIEATEIIBHOCTA, NPU ATOM
rPaMOTHO UCIIOJIb30BAaTh M3YYEHHBIM TMOHSATUWHBIN anmapar Kypca
(bu3UKH, COMPOBOKIATH BHICTYIUICHUE MTPE3CHTAIIUCH;

MPU BBITIOJTHEHUU YYEOHBIX MPOEKTOB M MCCIEAOBAHUN (PU3MUECKUX
MPOLIECCOB paclpenesTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMH 33/1a4aMH, CJIEAUTh 32 BHIMOJHEHUEM ILJIaHA AEHCTBUI
U KOPPEKTUPOBATh €ro, aJIeKBaTHO OlLIEHUBATh COOCTBEHHBIM BKJIAJ B
NESATEeIbHOCTD TPYIIIIHI, BBICTpanBaTh KOMMYHUKAaTUBHOE
B3aUMOJICUCTBHE, MMPOSBIISISE TOTOBHOCTh pa3pemiaTh KOH(IUKTHI.

KOHIly oOyueHuss B 9 KJjacce TpeIMETHBIE pe3yjbTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y 00YHAIOITUXCST YMEHHUIA:

HCIIOJB30BaTh IIOHATHA. CHUCTEMA OTC‘IéTa, MaTCprajibHasd TOYKaA,
TPACKTOpPHUA, OTHOCHUTCIIBHOCTD MEXaHHUYCCKOI'O JABHMXKCHUA,



nedopmanus (yrnpyras, IiIacTUYecKas ), TPeHUE, IIEHTPOCTPEMUTEIBHOE
YCKOpEHUE, HEBECOMOCTh M TMEPErpy3Ku, HEHTP TSKECTH, aOCOIIOTHO
TBEPIOE TENO, WEHTP THKECTH TBEPIOrOo Tela, paBHOBECHE,
MEXaHWYECKHE KOJICOaHWsI W BOJIHBI, 3BYK, HHPPa3BYK U yIbTPa3BYK,
AIIEKTPOMATHUTHBIC BOJIHBI, IIKaja JJICKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh W JaJbHO30PKOCTh, CHEKTPHI  HCIYCKaHUS U
norjomieHus, anbda-, 6eTa- U raMMa-u3IydeHHs, U30TOIbI, sIACpHas
DHEPreTHKA,;

pa3iuyath SBICHUS (PAaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIMHEHHOE
JIBIDKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHUE, CBOOOTHOE
MmajeHue  TeJ, paBHOMEPHOE  JBMKEHHWE TI0  OKPYXXKHOCTH,
B3aMMOJICHCTBHE TeEJ, pPEaKTHMBHOE JBHKCHHE, KoJebaTenpbHOe
JBIDKEHUE (3aTyXarolue W BBIHYXJICHHbIE KoJieOaHUs), PE30HAHC,
BOJTHOBOE  JBW)KCHHE,  OTpPaXCHUE  3ByKa,  MPSIMOJHHCHHOE
pacmpocTpaHEHHE, OTpPaXEHHE W NPETOMIICHHE CBETa, IOJHOE
BHYTpEHHEE OTPa)XCHHE CBETA, Pa3JIoKeHHe OeJoro CBeTa B CIEKTP U
CJIOKEHUE CHEKTPAIbHBIX IIBETOB, JHUCIEPCHUS] CBETA, E€CTECTBEHHAs
PaAMOaKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOrO CIIEKTpa U3ITyUYCHHUS)
M0 OIHMCAaHWI0O WX XapaKTEPHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUIECKOE SIBIICHUC;

pacno3HaBaTh MPOSIBJICHUE M3YYCHHBIX (U3HUECKUX SBJICHUA B
OKpYyXaroleM Mupe (B TOM uuciie (puandeckue SIBICHHUS B MPUPOJIE:
OPWIUBBlL W OTJIMBBL, JBWXKeHUE T1uiaHeT COJMHEYHOW CHUCTEMBI,
PEaKTUBHOE JBWKCHUE JKHUBBIX OPTaHU3MOB, BOCIPHUSATHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSCECHUE, CEWCMHUYECKHE BOJHBI, ITyHAMH, 3XO,
I[BETA TEJ, ONTHUYECKUE SIBJICHUSI B TIPUPOE, OMOIIOTHUECKOE JIEHCTBUE
BUJIUMOTO,  YJIbTPA(HUOIETOBOTO U PEHTTEHOBCKOTO  U3IyYEHUH,
€CTECTBCHHBI  paJMOAKTHBHBIA  (OH,  KOCMUYECKHE  JIy4H,
PaIMOAaKTUBHOE H3IYYCHUE TMPUPOJHBIX MHUHEPAIOB, JICUCTBUEC
PaIMOAaKTUBHBIX M3JIy4YeHWH Ha OpPraHW3M YeJIOBeKa), MpPH OTOM
NEPeBOIUTh  NPAKTUYECKYI0 3a7ady B  y4eOHYIO,  BBIIETSATH
CYILIECTBEHHBIC CBOMCTBA (ITPU3HAKH) (PU3NUECKUX SBICHUMN;
OMKCHIBATh HW3YYCHHBIC CBOWCTBA TeN W (PU3NUYECKHE SBICHUSA,
UCTIONIB3Ys (PU3WYEcKre BETUYMHBI (CPEIHSS WU MTHOBEHHAs CKOPOCTH
TeJa MpU HEPABHOMEPHOM JIBIDKCHHUH, YCKOPEHHE, IEpEeMEIeHUE, MyTh,
VIJI0Basi CKOPOCTh, CWJIA TPEHHUs, CUJia YMNPYTOCTH, CUJIa TSKECTH,
YCKOpPEHHE CBOOOHOTO MaJeHUs, BEC TeJa, UMITYJILC Tea, UMITYJIbC
CWJIBI, MEXaHW4YecKass paboTa M MOITHOCTh, NMOTCHIIMAIbHAS JHEPTHS
Tena, MOAHATOTO HaJl TIOBEPXHOCTHIO 3€MJIH, IMOTEHIIMAIbHAS YHEPTHUS



C)KaTOM MpY>KWHBI, KUHETUYECKas SHEPrus, IOJHAS MeXaHW4ecKas
SHEprusi, Mepuoj W YacToTa KoJNeOaHWU, JIMHA BOJIHBI, TPOMKOCTH
3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, IOKAa3aTellb MPEIOMIICHUS
cpenbl), MpU ONHUCAHUM MPABWIBHO TPAKTOBATH (PU3MUECKHUI CMBICI
UCIIONIb3YEMBIX BEJIWYUH, OOO3HAYCHHsS] W €AMHULBI (PU3MUECKHX
BEJIMYMH, HaXOAUTHh (POPMYJbI, CBS3BIBAIOIIME AAHHYIO (DU3HUUECKYIO
BEJIMYMHY C JPYTMMHU BEJIMYMHAMH, CTPOUTH TpadUKH H3YUYEHHBIX
3aBUCUMOCTEHN (PU3MUECKUX BEJITUYMH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3UUYECKHE SIBIICHUS M IPOLIECCHI,
MCIIOJIB3YS 3aKOH COXPAHEHHs SHEPTUH, 3aKOH BCEMUPHOTO TIATOTCHHUS,
MOPUHILIUIT CYNEPIIO3ULIMN CUJI, TPUHIUI OTHOCUTENbHOCTH ['ammes,
3aK0oHbl HpI0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAXKECHUS U
OpEJIOMJICHUS! CBETA, 3aKOHbI COXPAHEHHUS 3apsJ0BOTO M MacCOBOIO
quceNll TpU SAAEPHBIX PEaKIusAX, IMPH O3TOM JaBaTh CJIOBECHYIO
GopMyTUPOBKY 3aKOHa H  3alUCBHIBaTh €ro  MaTeMaTHYeCKOoe
BBIPAKEHHE;

OOBSACHATh (PU3MYECKHE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE  CUTyalud  MPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBISIBJISITH PUYMHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—
3 JIOTMYECKMX IIAaroB C ONOPOM Ha 2-3 H3yYECHHBIX CBOMCTBA
(¢uznyeckux ABJICHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;
pemiath pacuéTHble 3a7aud (OmuparomMecs Ha CHCTeMy H3 2-3
YpaBHEHHUH), HCHONb3ysl 3aKOHBI M  (OPMYJIbl, CBS3bIBAIOIINE
¢usznyeckue BENMYMHBI: HA OCHOBE aHalu3a YCIOBUS 3a/Jayu
3aMHChIBATh KPAaTKOE YCIIOBHE, BBISBIATH HEJOCTAIONIUE WU
M30bITOYHBIC JaHHBIC, BHIOUPATH 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIC
JUIs peLleHMsl, NMPOBOAUTH Pacy€Tbl U OLIEHUBATh PEATUCTHUYHOCTD
MOJTy4YE€HHOTO 3HAYCHUS (PU3UUECKON BEITMYUHBL

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TpPU TOMOIIH
(GU3NIECKUX METOIOB, UCIIOJIb3Ysl ONMUCAHUE MCCIEAOBAHNUS, BBIICIATh
OpoBEpsieMOe TPEANONIOKEHHE, OLEHUBATh MPABWIBHOCTh MOPSAKA
NOpPOBEACHHUS HCCIENOBaHUS, JeJaTb BbIBOJbI, HHTEPIPETUPOBATH
pe3yNnbTaThl HAOIIOIEHUH U OTIBITOB,;

NPOBOAUTH OMBITHI O HAOMIOACHUIO (PU3NYECKUX SBICHUNA WU
(¢u3znyeckux CBOWCTB Tel (M3yuyeHue BTOporo 3akoHa HpioToHa, 3akoHa
COXPAHEHHUS SHEPTUH, 3aBUCUMOCTh MEpHoja KoueOaHuil mpyKUHHOTO
MasiTHUKa OT Macchl Ipy3a U )KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYBl MaJlbIX KoOJIeOaHWH, MPSMOJMHEHHOE pacipoCTpaHEeHUe
CBETa, paslokeHue OeIoro cBeTa B CIHEKTp, H3YYCHHE CBOWCTB



M300paxKeHusl B IJIOCKOM 3€pKalie U CBOMCTB M300pa)KeHUs MpeIMeTa B
coOuparolelt TuH3e, HaOII0IEHUE CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB
U3ITYYEHHUSI): CAMOCTOSITEIBHO COOMPATh YCTAHOBKY W3 HM30BITOYHOIO
HaObopa 0OOpyJIOBaHUS, OMKCHIBATH XOJ OMNBbITA U €ro PpPe3yJIbTaThl,
(dbopMyIHpOBaTh BHIBOIHI,

OpPOBOAWTH TPU HEOOXOAWMOCTH CEPUI0 TPSAMBIX H3MEPEHHIA,
ompenenssi cpeaHee 3HAYCHHE H3MepsieMOr Benu4YuHbI ((POKYCHOE
paccTosiHMe coOuparoleld JMH3bI), O0OCHOBBIBATH BHIOOpP crHoco0a
u3MepeHus (M3MEPUTEIBLHOTO IIPUO0pa);

MPOBOANTH HCCIEIOBAHUE 3aBUCHUMOCTEH (PU3MYECKHX BEIUYUH C
MCIOJIb30BaHUEM MPAMBIX W3MEPEHUH (3aBUCUMOCTH IyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JABMKEHUHU 0€3 HauaJIbHOM CKOPOCTH, MEepuoja
KoJIe0aHU MaTEeMaTUYECKOTO MasiTHUKA OT JJIMHBI HUTU, 3aBUCUMOCTHU
yria OTpa)KEHHUsl CBETa OT yrja MaJeHUs U yIiia MPelIOMIICHHUs OT yIJia
najZieHusi): TJIAaHUPOBATh HCCIEIOBAHHUE, CAMOCTOSITENIBHO COOUpPAThH
YCTaHOBKY, (DUKCHpPOBATh pE3yJbTaThl IMOJYYEHHON 3aBUCHMOCTH
(Gu3MUEeCKUX BEJIMYUH B BHUJIE TAOJUIl U TPAPUKOB, JeJaTh BBIBOJBI IO
pe3yJibTaTaM HCCIEIOBAHNUS;

MPOBOANTh KOCBEHHBIE H3MEpPEHUs (U3MUECKUX BEIUYMH (CpemHss
CKOpPOCTh H YCKOpPEHHE Tela TMpPH PaBHOYCKOPEHHOM JBUKCHHH,
YCKOpEHHUE CBOOOJHOTO MaJeHUs, KECTKOCTh MPYKHUHBI, KO3(PPUIIMEHT
TPEHUS CKOJIBKEHMs, MEXaHMYecKass paboTa U MOIIHOCTh, 4acTOTa U
nepuosa KojieOaHui MaTeMaTH4eCKOro W MPYXKUHHOTO MAasTHUKOB,
ONTHYECKas Cujla COOMparoIIe JIMH3bL, pPAaTUOAKTUBHBIA (POH):
MJTAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY U
BBIMOJHATh  WU3MEpPEHUs, CcleAys MPEeUIOKEHHOM  MHCTPYKIIHH,
BBIUKCIIATh 3HAYEHUE BEIMYMHBI M aHAIU3UPOBATH IMOJYYCHHBIC
pe3yJIbTATHI C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHHI;

coOnoaTh MpaBUjia TEXHUKM 0O€30MacHOCTHM Hpu  padore ¢
71a00paTOPHBIM 000PYAOBAHUEM;

pa3ianyaTh OCHOBHBIE NPU3HAKM HM3YyYEHHBIX (U3MUECKUX MOJIENeH:
MaTepuaibHas TOYKa, aOCOJIOTHO TBEPJIOE TENIO, TOYCUHbIN UCTOYHHUK
CBETa, Ny4, TOHKas JHMH3a, IJaHETapHas MOJENb aToMa, HYKJIOHHas
MO/JIeJTh ATOMHOTO S/IPa;

XapaKTepU30BaTh MPUHIUIIBI JCUCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha UX OMHCAaHUA (B TOM YHCIIE:
CIHUIOMETP, JATUYUKH TMOJIOKEHUS, PACCTOSIHUS M YCKOPEHHs, paKeTa,
9XOJOT, OYKH, NEPUCKOIN, (oToanmapar, ONTUYECKHUE CBETOBOIBI,
CIEKTPOCKOT, JO3UMETp, kamepa BuibcoHa), MCHONB3ysS 3HAHUA O



CBOMCTBaX (DU3UYECKUX SIBICHUA U HEoOXoAuMble (U3UUYECKUE

3aKOHOMEPHOCTH;
UCIIOJIb30BaTh  CXEMbl M  CXEMAaTHUYHbIE PHUCYHKH H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEpPUTETBHBIX npuOopoB u

TEXHOJOTUYECKUX TMPOLIECCOB MPHU PEIICHUU Y4eOHO--TPAKTUYECKUX
3a/1a4, ONTUYECKHUE CXEMBI VISl TIOCTPOCHUS M300PKEHU B TUIOCKOM
3epKajie ¥ coOuparolen JMH3e;

OpPUBOAUTH MpUMEpPhl  (HaXOauTh HH(OpPMALMIO O MpUMEpax)
PAKTUYECKOTO MCMIOJIB30BAHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOU
KU3HH IS 00ecTieueHns: O€30MaCHOCTH MPU OOpaIleHUH C MPUOOopaMu
Y TEXHUYECKUMU YCTPONCTBAMH, COXPAHEHUS 3I0POBbS U COOJIOICHUS
HOPM 3KOJIOTUYECKOTO TIOBEJEHUS B OKPYKAIOIIEN CPELE;
OCYUIIECTBJIATh MOUCK HHPOpMauu (U3UYECKOTO COJCpKaHUS B
WNurtepHere, camocTodTeNnbHO (QOpMyIupys TOUCKOBBIM  3ampoc,
HaXOJAUTh  TyTH  ONPEACJICHUS  JOCTOBEPHOCTH  TOJYYEHHOMH
nHpOpMaIlui Ha OCHOBE HUMEIONIUXCS 3HAHUN U JOMOJHUTEIbHBIX
MCTOYHUKOB;

UCIIOJIb30BaTh TMPHU  BBIOJIHEHUM YYEOHBIX 3aJjaHUNl  HAy4dHO--
MONMYJISIPHYIO  JIMTEPATYPy (PU3UYECKOTO COJEpPkKAHUS, CIPABOYHBIC
Marepuasibl, pecypchl cetu  HMHTepHer, BiageTh NpuUEMaMHu
KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHusi MHGOPMAIMK W3 OJHOU
3HAKOBOW CHUCTEMBI B APYTYIO;

Co3/1aBaTh COOCTBEHHBIC TMCHMEHHBIC U YCTHBIE COOOIIEHUSI HA OCHOBE
HH(pOpMaIIUU U3 HECKOJIBKUX MCTOYHUKOB (PU3MUECKOTO COACpKaAHMS,
MyOJIMYHO MIPECTABIIATh pe3yJIbTaThl MPOCKTHOM W
UCCIIE0BATENbCKON IS TEIbHOCTH, IPU 3TOM IPaMOTHO HCIOJIb30BATh
W3YYCHHBI TOHSITHUMHBIA amnmapar H3yd4aeMoro pasjeiia (U3UKA |
CONPOBOXK/IaTh BBICTYIUICHHWE MPE3CHTAIMEH ¢ y4€TOM OCOOCHHOCTEM
ayIUTOPUU CBEPCTHUKOB.

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoumnuectBo yacos DJIEeKTPOHHbIE
Ne  HaummeHoBaHme
(uu¢posbIe)
n/  pa3gesioB M TeM Becer Koutpoabn  IIpakruuec
o0pa3oBaTe/ibHbIE
n NPOrpaMMmel 0 bie padoThI KHe padoThl
pecypchl

Pa3neu 1. ®usuka u e€ posib B NO3HAHMHN OKPY’KAKOIIEro MUpa

11

®uszrka - HayKa o 2 bubnuorexa [JOK




pupoe https://m.edsoo.ru/7f41
6194
DUsHICCKIE bu6mmoreka [JOK
1.2 2 https://m.edsoo.ru/7f41
BCJIIMYHNHBI 6194
EcrecTBeHHOHay4 bubmuoreka [JOK
13 HBII METOJT 2 https://m.edsoo.ru/7f41
MO3HaHU 6194
Uroro mo pazneny 6

Pasznes 2. [lepBoHayasibHbIE CBeIeHNsI 0 CTPOCHUM BelllecTBA

bubmuoreka [JOK
Ctpoenue
2.1 1 https://m.edsoo.ru/7f41
BEIIECTBA 6194
JBuxeHue u bubnnoreka [JOK
2.2 B3aMMOJIEHCTBHUE 2 https://m.edsoo.ru/7f41
YaCTHII BEIIESCTBA 6194
ArperarHbie bubnmoreka [JOK
2.3 COCTOSIHUSI 2 https://m.edsoo.ru/7f41
BEILIECTBA 6194
Utoro no pazneny 5

Paznen 3. /IBu:keHne u B3auMojieiicTBue Te

31 Mexanuueckoe 3

JIBHKEHHE

bubmuoreka [JOK
https://m.edsoo.ru/7f41
6194

Nuepuus, macca,

bu6mmoreka [IOK

3.2 4 https://m.edsoo.ru/7f41
ILIOTHOCTH 6104
bu6mmoreka [IOK
3.3 Cuna. Bunpe! cun 14 https://m.edsoo.ru/7f41
6194
Hroro no paszneny 21

Pasnen 4. /laBiienue TBEPABIX TeJl, dKUAKOCTEH M ra3oB

JlaBneHue.

Ilepenaua

JaBJICHUS

4.1 TBEPIBIMU 3
TeJIaMH,

KHUJIKOCTSIMH B

razamu

bubmuorexa [JOK
https://m.edsoo.ru/7f41
6194

4.2 JaBnenue 5

bu6mmoreka [IOK
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SKUIKOCTH

43 ATtMocdepHoe
' JaBJICHUE

JewcTBue

4.4

B HUX TCJIO

Hroro no pazneny

JKUJKOCTH U Ta3a
Ha OTPYKEHHOE

21

Pa3zneun 5. PaGoTa u MOIIHOCTb. DHEPrust

https://m.edsoo.ru/7f41
6194

bu6mmoreka [JOK
https://m.edsoo.ru/7f41
6194

bubmuoreka [JOK
https://m.edsoo.ru/7f41
6194

bubmuoreka [JOK
PaGora u
5.1 3 1 https://m.edsoo.ru/7f41
MOIIIHOCTb 6104
MpocThLe bubmuoreka [JOK
52 P 5 1 https://m.edso0.ru/7f41
MEXaHU3MBbI 6194
bubmuoreka [JOK
MexaHnudeckas
5.3 4 1 1 https://m.edsoo.ru/7f41
SHEPrus 6194
Utoro no pazneny 12
PesepBHOe Bpems 3
OBIIEE
KOJIMYECTBO
68 3 12
YACOBIIO
I[TPOI'PAMME
8 KJIACC
No  HaumeHnoBamme KosmnuecTBo yacos JIeKTPOHHbIE
(uudposbie)
n/  pasgeroBuTeM  Bcer  KoHTpoubH IIpakTHyeck
o0pa3oBaTte/ibHbIE
1| NporpaMmMbI 0 ble padoThI ue padoTsl
pecypcsl
Paznea 1. TensioBble siBJIeHUS
CrpoeHnue u bubmuoreka [JOK
11 CBOMCTBA 7 https://m.edsoo.ru/7f41
BEILICCTBA 81ce
TeIUioBbe but6mmorekxa [IOK
1.2 21 1 5 https://m.edsoo.ru/7f41
MPOIIECCHI 81ce
Hroro no paszneny 28
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Pa3nes 2. DiekTpuyeckne M MATHUTHBIC SIBJICHUSA

DJIEKTpUYECKHUE
3apsiibl. bubnmoreka [JOK
2.1 3apsHKeHHBIC 7 1 https://m.edsoo.ru/7f41
Telna U ux 8lce
B3aHMMOJICHCTBHE
IlocTosiHHBIN bu6nuoreka [IOK
2.2 ANMEKTPUICCKUI 20 1 7 https://m.edsoo.ru/7f41
TOK 81ce
MarHITHELS bu6nuoreka [JOK
2.3 6 1 15 https://m.edsoo.ru/7f41
SIBJICHHS
8lce
DJIEKTPOMArHuT bubmorexa LOK
2.4 B s 4 https://m.edsoo.ru/7f41
Ay 81ce
Utoro no pazneny 37
PesepBHOe Bpems 3
OBIIEE
KOJIMYECTBO
14.
YACOBIIO 68 3 >
ITPOI'PAMME
9 KIIACC
No  HanmenoBamie Kosun4yecTBo 4yacos DJIeKTPOHHbIE
(uu¢pposbie)
n/  pasgeroBuTeM Bcer Kourposbu IIpakTH4eck
o0pa3oBaTejibHbIE
n nporpamMmMsl 0 bIe padoThI He padoThl
pecypcsl
Paznea 1. Mexannuyeckue siBJeHMsI
MexaHn4eckoe
J—— bubmmoteka [IOK
1.1 10 1 https://m.edsoo.ru/7f41
CITOCOOBI €T0
a4ab
OTIMCaHMS
BzaumoneiicTeu bubnmnorexa LIOK
1.2 20 1 3 https://m.edsoo.ru/7f41
e Ten
a4ab
3AKOHEI but6mmoreka [IOK
1.3 10 3 https://m.edsoo.ru/7f41
COXpaHEHUS
a4ab
Hroro mo pasneny 40

Pa3gen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
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Bbubnuoteka LIOK

M
2.1 eXaHHeckue 7 https://m.edsoo.ru/7f41
KOJIeOaHusA
a4ab
MexaHu4eckue bubmorexa HOK
2.2 3 8 https://m.edsoo.ru/7f41
BOJIHBI. 3BYK 2436
Hroro no pazaeny 15

Pasznen 3. 3HeKTp0M3FHI/ITHOC moJi€ ! 3JICKTPOMAIHUTHLIC BOJIHBI

DJIEKTPOMArHuT
Hoe Hole 1 bu6nuoreka [IOK
3.1 6 https://m.edsoo.ru/7f41
AJICKTPOMArHUTH
a4ab
bIC BOJIHBI
Wroro mo paszneny 6
Pa3znea 4. CBeToBbIe IBJICHHS
3aKOHBI bubnnoreka IIOK
4.1 pacrpocTpaHeHU 6 https://m.edsoo.ru/7f41
s CBETa ad4ab
JIMH3BI U bu6nuoreka [IOK
4.2 ONTHYECKHUE 6 https://m.edsoo.ru/7f41
PUOOPHI adab
Pasnoxenue bu6nuoreka [IOK
4.3 OeJloro cBera B 3 https://m.edsoo.ru/7f41
CIICKTP a4ab
Hroro no paszneny 15
Paznen 5. KBanToBble IBJI€HUA
Hcnyckanue n bubnmnorexka HOK
5.1 MOTJIOLICHUE 4 https://m.edsoo.ru/7f41
CBETa aTOMOM ad4ab
CIboeHHe bubmmorexa [JOK
5.2 p 6 https://m.edsoo.ru/7f41
aTOMHOTO sijIpa 2436
SepHbIe bubmmoteka [IOK
5.3 P 7 https://m.edso0.ru/7f41
peakuuu 246
Hroro no pazneny 17
Pa3nea 6. [lopTopuTte1bHO-0000IaI0IM i MOYJIb
[ToBTOpeHUE N bubnmoreka [JOK
6.1 000011eHHE 9 https://m.edsoo.ru/7f41
a4ab

COZIepIKaHHUs
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Kypca QpU3MKH 3a

7-9 xnacc
Hroro mo pazaeny 9
OBIIEE
KOJIMYECTBO
YACOB IIO 102 21

ITPOTPAMME
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