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COIEPKXAHUE OBYYEHUA
8 KIIACC

Pasznen 6. TensioBble siBJIeHMS.

OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-KUHETHYECKOW TEOpUHM  CTPOCHUS
BellecTBa. Macca M pa3mMeppl arOMOB M MOJIEKYJ. OIBITBHL, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKON TEOPUH.

Mopenun TBEPIOroO, JKUAKOIO U ra3000pa3HOrO0 COCTOSHUWA BEUIECTBA.
Kpucrannuueckue u amopdusie tena. OObICHEHUE CBOMCTB Ta3oB, XKUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJOXEHUN MOJICKYISIPHO-KUHETUYECKON TEOpHUH.
CmauuBaHue U KanwuUISIpHbIE siBJIeHUA. TenIoBoe pacliupeHue U CKaThe.

Temneparypa. CBsi3p TeMmepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JBHKEHUS
gactull. BayTtpennsss osHeprus. CrnocoObl U3MEHEHUS BHYTPEHHEH JHEPTHH:
TEeIIonepeaadya U coBepiieHrne padboTel. Buapl Temonepesadu: TemionpoBOIHOCTD,
KOHBEKIIUS, U3JTyYEHHUE.

KoanuecTBo TemnoThl. YenbHas TEIIOEMKOCTh BellecTBa. TemiooOMeH u
TEIJIOBOE paBHOBECHE. Y paBHEHHE TEIIOBOro Oananca. [InaBneHue u oTBepaeBaHUE
KPUCTAJUTMYECKUX BEIIECTB. Y enbHas TeryoTa riaBieHus. [lapooOpa3oBanue u
koHneHcanus. Mcnapenwe. Kunenue. VYaenpHas Temiora mapooOpa3oBaHUS.
3aBUCHUMOCTH TEMIIEPATypPhl KUIIEHUS OT aTMOC(EPHOTO TaBICHUS.

BiaxxnocTs Bo3ayxa.

DHeprus TOIIuBa. Y AelbHas TEIJIOTa CTOpaHMUS.

[Tpunnumer pabotel TeruoBbix aBuratenedt KIIJ[ TemmoBoro aBuraresns.
TernoBble IBUTaTeNM U 3alUTa OKPYKAKOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALICHUS SHEPTUM B TEIUIOBBIX MPOLIECCaX.

Jemoncmpayuu.

1. HaGmronenune 6poyHOBCKOTO JIBUIKSHHS.

Ha6monenne nuddysun.

HabGmonenue siBjeHUN cCMaYMBaHUS M KaITWJISIPHBIX SBICHUH.

HaGmoneHne TermioBoro pacmmupeHus Tel.

N3meHneHne naBiieHHWs] ra3a NpH HW3MEHEHWH O0BbEMa M HArpeBaHWM WIIU
OXJIAXKJICHHUU.

LA

6. llpaBuia uamMepeHus: TEMIEPATYPHI.

7. Buasl Teronepenayu.

8. OxJla)kJieHHe NpU COBEPILICHUH PaOOTHI.

9. HarpeBaHnue npu coBepiieHUU padOThl BHEITHUMU CHJIAMH.
10. CpaBHEHHE TEINIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

11. HabOnronenue kuneHusl.



12. HaOnroieHrie mocTOSTHCTBA TeMIEPaTyphl IPU TUIABJICHUHU.

13. Mojienu TEIUIOBBIX ABUTATEIIEH.

Jlabopamopnuie padomut u onvimot.

1. OnbIThI IO OOHAPYKEHUIO TEUCTBUS CUII MOJIEKYJISIPHOTO MPUTIKEHHUS.

2. OmnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOW COJIM WJIM caxapa.

3. OneITel MO HAOJIOACHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KUJIKOCTEH U

TBEPIBIX TEIL.
4. OmpeperneHue JaBIeHUs BO3yXa B OaJUIOHE IITTPUIIA.
OMBITHI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD JIaBJICHUS BO3/1yXa OT €ro o0bhéMa
Y HarpeBaHUs WIN OXJIAXKICHUSI.

6. IlpoBepka rumoTe3bl JIMHEHHON 3aBUCUMOCTHU JIJTUHBI CTOJIOMKA JKUJIKOCTH B
TEPMOMETPUYECKON TPYyOKe OT TeMIepaTyphl.

7. HabGmionenue wW3MEHEHUsI BHYTPEHHEH OJHEpPruM Telna B PeE3yJibTaTe
TEeryIonepe1auu U paboThl BHEITHUX CHIIL.

8. HccnenoBaHue sBJIICHHS TEIUIOOOMEHAa TMPU CMEIIMBAHUU XOJOJTHOM M

ropsiueu BOJIBI.

9. OmnpeneneHne KOJIUUECTBA TEIUIOTHI, MTOJTYUYEHHOT'O BOJOM MPU TEMI000OMEHE

C HarpeThIM METAJUTMYECKUM LIMJIMHIPOM.

10. OnpeienieHrne yieibHON TEITOEMKOCTH BEILIECTBA.

11. MccnenoBanue mpolecca UCIapeHus.

12. OnpenieIeHne OTHOCUTEIBHOM BIIAXKHOCTU BO3AYyXa.

13. OnpeneneHue yAenbHOM TEIUIOTHI IJ1aBIEHUS JIb/IA.

Paznen 7. JinekTpuyeckre ¥ MATHUTHBIE SIBJICHUS.

OnexkTpuzanus Tel. JlBa pojaa dJEeKTpUUYECKUX 3apsanoB. BzaumopelcTBue
3apspKeHHBIX Ted. 3akoH KyioHa (3aBUCHMOCTh CHJIBI B3AUMOJAECHCTBUS 3apsAKEHHBIX
TE€J OT BEJIMYUHBI 3aPSII0B U PACCTOSHUS MEKY TEJIaMM ).

Onektpuueckoe mnoJe. Hampsx€HHOCTh 3iekTpuueckoro mnoisa. [lpuHnun
CYHEPIIO3UIIMH JICKTPUUECKUX MOJIeH (Ha KaUueCTBEHHOM YPOBHE).

Hocutenu »snekTpuueckux 3apsaoB. OJIEMEHTApHBINA SIEKTPUUECKUN 3apsl.
Crpoenue atoma. [IpOBOIHUKY U AURIIEKTPUKU. 3aKOH COXPAHECHUS IJIEKTPUUYECKOTO
3apsaa.

DNEeKTpUYECKUd TOK. YCJIOBUS CYUIECTBOBAaHUS DJIEKTPUYECKOTO  TOKAa.
HUctounnkn T1OCTOAHHOTO TOKA. JIEHCTBUS AIEKTPUYECKOr0 ToKa (TEIUIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUUYECKUM TOK B HKUJKOCTAX U razax.

Onektpuueckass  uenb. Cuina  Toka.  DJNEKTPUYECKOE  HaIpSKEHUE.
ConpoTuBieHUE MPOBOJIHUKA. Y I€IbHOE COMPOTUBIICHHUE BellecTBa. 3aKoH OMa s
ydacTka uenu. [locnenoBarenbHoe n mapajuieIbHOE COEAUHEHUE TPOBOIHUKOB.



PaGora u wMomHOCTH 3ieKkTpuueckoro Toka. 3akoH Jlxoyms—Jlenna.
DNEeKTpUUECKUE LEMU U MOTPEOUTENHN IEKTpUUYecKoil sHepruu B ObITy. KopoTkoe
3aMBIKaHHUE.

IlocTossHHBIE MarHuThl. B3anMojiencTBUEe MOCTOSIHHBIX MAarHUTOB. MarHuTHoe
nosie. MarauTHoe noJie 3eMJIM U €ro 3HaUYCHHE [T )KU3HU Ha 3emuie. OnbIT Jpcrena.
MarauTtHoe 1oJie JIEKTPUIECKOro Toka. [[puMeHeHne 3JeKTPOMarHuToOB B TEXHUKE.
JlelicTBU€ MArHUTHOTO TOJsI HAa MPOBOJHUK C TOKOM. OJEKTPOJBUIaTEIb
MOCTOSSHHOTO  TOKa. Mcmosib30BaHWE — ANEKTPOJABUTATENEd B  TEXHUYECKHUX
YCTPOMCTBAaX U Ha TPAHCIIOPTE.

OnbiTel @Papajnes. SBieHue 3aeKTpoMarHuTHOW WHAyKUWuU. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Crioco0n1 MOJTy4EeHUS AIEKTPUYECKOU SHEPIrUH.
DNEeKTPOCTAaHIIMU Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTUH.

Jemoncmpayuu.

DJIeKTpHU3alus Te.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
YCTpPOMCTBO U IEMCTBUE JIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS] MHTYKIIUA.
3aKOH COXpaHEHUS JICKTPUUECKUX 3apsI0B.
[TpoBOTHUKH ¥ AUBIEKTPUKH.
MoenupoBaHue CUJIOBBIX JIMHUHN 3JEKTPUYECKOTO TMOJIS.
HMcTOYHMKH TTOCTOSSHHOT'O TOKA.
JIlencTBUs 3JIIEKTPUYECKOTO TOKA.
. DIEKTPUYECKUN TOK B KHUJKOCTH.
. I'a30BbIl paszps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3Mepenune 2J1eKTpUYeCcKOro HarpsKeHUsT BOJIbTMETPOM.
. PeoctaTt 1 marasuH cOnpoTHUBIICHUM.
. BzaumoieicTBrue NOoCTOSSHHBIX MarHUTOB.
. MoaennpoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS MMOJIOCOB MAarHUTA.
. MoaenrupoBaHre MarHUTHBIX ITOJIEH OCTOSIHHBIX MArHUTOB.
. OneIT DpcTena.
. MaruuTHoe noJjie Toka. DJIEeKTPOMAarHuT.
. JleicTBHE€ MarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.
. DJEKTpOoABUTATEb MOCTOSIHHOTO TOKA.
. UccrienoBanue siBICHUS 3JIEKTPOMArHUTHON MHAYKIIUY.
. OnbrTel @apajes.
. 3aBUCUMOCTh HalpaBJCHUS MHAYKIMOHHOTO TOKAa OT YCJIOBUW €ro
BO3HUKHOBCHHUS.
. DIIEKTPOreHEPATOP MOCTOSTHHOTO TOKA.
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Jlabopamopnule padomot u onvimot.
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19.
20.
21.

OnpiTel 1O HAOMIOACHUIO JJIEKTPU3alMM TEJl HUHAYKUMEHW U 1pH
COIPUKOCHOBEHHH.

HccnenoBanue JOEUCTBUS  DIIEKTPUYECKOrO IO HA IPOBOJHUKUA U
TUDJIEKTPUKH.

CoOopka u npoBepka pabOThI JIEKTPUIECKOM 11EMH MOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CHIIbI TOKA.

N3mepenue u peryampoBaHue HANPSKEHUS.

HccnenoBanne 3aBUCHMOCTH CWJIBI TOKA, HWAYLIETO 4YEpPE3 PE3UCTOp, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIPSKEHUS HA PE3UCTOPE.

OnbIThL, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD 3JEKTPUUYECKOTO CONPOTUBIICHUS
IIPOBOJIHUKA OT €0 JJIMHBI, INIONA1 TONEPEYHOr0 CEYEHUS U MaTEpHUaIIA.
[IpoBepka mnpaBuia CIOKEHHS HANPSOHKEHUW TMPU  TOCIEAO0BATEIBHOM
COEIMHEHNH JIBYX PE3UCTOPOB.

[IpoBepka mnpaBuna Ayl CWibl TOKA MPU MNAPAIIETBHOM COEAUHEHUHU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIIYILIETO YEPE3 PE3UCTOP.
Onpenenenne MOUTHOCTH JIEKTPUUYECKOTO TOKA, BBIAECISIEMON HA PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO YEPE3 JaMIIOUKy, OT
HaIpSKEHUS Ha HEH.

Onpenenenue KII/ narpeBatens.

HccnenoBanre MarHUTHOTO B3aUMOZEHCTBUS TOCTOSTHHBIX MAarHUTOB.
N3yyenne MarHuTHOTO TOJIsl MOCTOSIHHBIX MAarHUTOB TIPU UX OOBEAUHEHUH U
pa3lelICHHH.

HccnenoBanue neicTBUSA 3JEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OnbIThL, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJEHUCTBUS KaTYIIKU
C TOKOM ¥ MarHura OT CHJIbl TOKA W HAIPABJIEHUS TOKA B KaTYIIKE.
N3ydeHne neiicTBUS MarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.
KoncTtpynpoBanue u nuzyuenue paboThl 3JIEKTPOIBUTATEIS.

N3smepenne KII/] anekTpoaBuraTebHOM yCTaHOBKH.

OnpITel 1O UCCIAEAOBAHUIO SIBICHUSA DJIEKTPOMATHUTHOW HWHIYKIHU:
UCCJIE0BaHNE U3MEHEHUI 3HAUYCHHS U HAIIPABIICHUS] UHIYKIHUOHHOIO TOKA.

IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA IIPOI'PAMMBI 110
OPU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne pu3nKu Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHMs HAMPABICHO Ha
JOCTHI)KEHUE JIMYHOCTHBIX, METANpPEeJAMETHBIX U TPEAMETHBIX 00pa30BaTEIbHBIX

pEe3yJIbTaTOB.



B pesynbrate uzyuenus (UMK Ha YpOBHE OCHOBHOTO 00IIEro oOpa3oBaHus y

oOyyaroiierocst OynyT chOpMUpPOBaHBI CIEAYIONIME JIMYHOCTHBIE PE3YyJIbTaThl B
YJacTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUSA:

- IPOSIBJICHUE HHTEpPECa K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOU
(u3nuecKol HayKu;

- LIEHHOCTHOE OTHOILIEHUE K IOCTHXKEHHUSM POCCUMCKUX YUEHBIX-(DU3HKOB;

2) rpa:kKIaHCKOr0 U 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

- TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJI€HUHM OOUIECTBEHHO 3HAUYUMBbIX U
ATUYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM IOCTHKEHUN
buzuky;

- OCO3HAHUE BAXHOCTH MOPAJBbHO-ITUYECKUX MPHUHIUIIOB B JAEATEIbHOCTH
y4E€HOTO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUS

- BOCIIPHUSITUE JCTETHUECKHX KadyeCcTB (PU3NYECKOM HAyKu: €€ TapMOHUYHOTO
NOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

- 0CO3HAHHUE LIEHHOCTH (PU3NYECKON HAYKM KaK MOIIHOTO MHCTPYMEHTA IMO3HAHUS
MUpa, OCHOBBI Pa3BUTHSI TEXHOJOTHM, BaXKHEHIIENH COCTABISAIOMIEN KYIbTYPbI;

- pa3BUTHE HAy4yHOU JIO003HATENBHOCTHU, HHTEpeca K HCCIEI0BATEeIbCKOM
NEeATEIbHOCTH;

5) ¢popmupoBanust KyJbTYPbI 3I0POBbsI ¥ IMOIMOHAILHOTO (JIATOMOJIY Y HsI:

- OCO3HaHHE IIEHHOCTHM 0e30MacHoro o0pa3a KU3HU B COBPEMEHHOM
TEXHOJOTUYECKOM MHpPE, BaXXHOCTH TMpaBWJI 0OE30MacHOTO TMOBEICHUS Ha
TPAHCIIOPTE, HA JOpPOTaX, C DJICKTPUYECKUM U TEIUIOBBIM OOOpYAOBaHHEM B
JOMAlIHUX YCIOBUAX;

- c(OpMHUPOBAHHOCTH HaBBIKa pedICKCHH, TPU3HAHKE CBOETO MpaBa Ha OIMHOKY U
TaKOI0 K€ MpaBa y IPyroro 4eaoBeKa;

6) Tpy10BOr0 BOCIIMTAHMSI:

- AKTUBHOE Yy4YacTHE€ B PEIICHUWM IPAKTUYECKUX 3a1ad (B paMKaxX CEMBbH,
o0pa3oBaTeIbHOM OpPTaHM3aIlu, TOPOJIa, Kpasi) TEXHOJOTUYECKON U COIMAIbHON
HaIpPaBJICHHOCTH, TPEOYIOUINX B TOM YHUCIIE U (PU3HUECKUX 3HAHMIA;

- HHTEpeC K MPAKTUUECKOMY U3YUYEHHIO PO ECcCHil, CBSI3aHHBIX C (HPU3UKOI;

7) 3K0JOrM4eCKOro BOCIIMTAHMS

- OpUEHTalus Ha OpUMEHEHHEe (U3NYECKUX 3HAHUM AN pelieHus 3aaad B
o0nacTh OKpYyXKarollled cpenpl, IJIAHUPOBAHHUS TIOCTYNIKOB M OICHKH HX
BO3MOXHBIX MTOCTIEICTBUN I OKPYKAIOLIEN CPEBI;

- OCO3HaHHE TIJ00AJIBHOIO XapakTepa 3KOJOIMYECKUX MpoOJieM M MyTed HuX
pemeHns;



e 8) aganranMm K HM3MEHAKIIMMCH YCJIOBHSM COLNMAJIBHOM M INPHPOIHOM
cpeabl:

e - MOTPEOHOCTH BO B3aMMOJICUCTBUM IIPU BHINIOJHEHUN HCCIIEJOBAaHUN U MIPOEKTOB
(pu3nUecKoi HaNPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM JAPYTHX;

e - TOBBIIIEHHWE YPOBHS CBOEH KOMIETEHTHOCTH 4Yepe3 MPaKTUUYECKYIO
NS TENbHOCTD;

e - MOTPeOHOCTH B (POPMUPOBAHUHU HOBBIX 3HAHUI, B TOM 4uciie GOPMYIUPOBATH
UJIeH, IOHATHUS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHUE Ne(UIUTOB COOCTBEHHBIX 3HAHUW U KOMIIETEHTHOCTEW B 00JIaCTH
buzuky;

e - IUIAHUPOBAHKE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUIA;

e - CTpEMJICHHE AHAJIM3UPOBATH U BBISIBISITH B3aMMOCBSI3U NPHUPOJBI, OOIIECTBA U
HSKOHOMMKH, B TOM YHCJIE C UCIOJIb30BaHUEM (HU3HUECKUX 3HAHUIA;

e - OILECHKAa CBOMUX [JEWCTBUM C YYETOM BIHSIHUS Ha OKPYXAIOUIYI0 Cpeny,
BO3MOXKHBIX TJI00AJIBHBIX MMOCIIEICTBHIMA.

METAINPEIMETHBIE PE3YJIBbTATHI

B pesynbrate 0CBOCHHS MPOTrpaMMBbI 10 (PU3UKE Ha YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanuss y oOydaromierocs OyayT cpopMHpOBaHBl MeTalpeIMeTHbIE
pe3yJbTaThl, BKIIOYAIONINE TIO3HABATEIbHBIC YHUBEpCAIbHbIC y4eOHBIC IEWCTBUS,
KOMMYHUKATHBHBIE  yHHBEpCAJIbHBIE  y4eOHBIE  JCWCTBHS,  PETYJIATHBHBIC
YHHUBEpCAIbHBIC YICOHbIC IEHCTBUS.

Ilo3naBaTe/ibHbIe yHUBEpPCAJIbHbIE YyYeOHbIE JeiicTBUS

ba3oBblie Jiorn4ecKkue 1ecTBUA:

e BBIBIATP M XapaKTECPH30BaTh CYIICCTBCHHBbIC IPU3HAKH OOBEKTOB
(stBTIEHMI);

e YCTaHABJIMBATh CYIIECTBCHHBIM IMPU3HAK KIAacCU(DHMKAIMU, OCHOBAaHHS IS
000011IeHNs 1 CPAaBHEHUS,

e BBIABIIATh 3aKOHOMEPHOCTH W IPOTHBOPEYHUS B pacCMaTpHBacMbIX (DakTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCSIIUXCS K (DU3UUYCCKUM SBJICHUSAM;

e BBIBIATH MNPUYUHHO-CICACTBCHHBIC CBSI3M MPU H3YYCHUH (PU3HYCCKHUX
SIBJICHUH M MPOIECCOB, JEJaTh BBIBOIBI C MCIOJIb30BAHHEM JICTYKTUBHBIX U
UHAYKTHBHBIX YMO3aKJIIOUCHUH, BBIIBUIaTh THIOTE3bI O B3aHMMOCBSI3SIX
(bU3UIECKUX BEITNMYNH;



CaMOCTOSITETTFHO BBIOMPATh COCO0 perneHus] yueOHON Qu3udeckor 3amadu
(cpaBHEHHE  HECKOJIbKMX  BapUaHTOB  peElIeHHs, BbIOOp  Haumbojee
MOJIXOSIIETO ¢ YYETOM CaMOCTOSITEIBHO BBIJIEJICHHBIX KPUTEPHEB).

Ba3oBrble uccienoBarejbcKue 1eHCTBUA.

UCII0JIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT MO3HAHUS;
OPOBOAUTH MO CAMOCTOSATENBbHO COCTABICHHOMY IIJIAaHY OIBIT, HECIOKHBIN
(¢u3nuecKuii SKCIEpPUMEHT, HeOOJbIIOe HCCIAeAOBaHUE  (PUINYECKOTO
SBJICHUS,

OLICHMBATh HA PUMEHUMOCTh U JIOCTOBEPHOCTh HHPOPMALIUIO, MOTYUEHHYIO
B XOJI€ MCCJIEIOBAHUS UJTU DKCIIEPUMEHTA;

CaMOCTOATENIbHO (POpMyNIMpoBaTh OO0OOIIEHUS U BBIBOABI MO PE3yJbTaTaMm
NpOBEAEHHOTO HAOIOAEHMS], OIIbITA, UCCIIEA0OBAHUS;

OPOrHO3MPOBATh  BO3MOXHOE  JlajbHEiIiee  pa3BUTHE  (DU3MUECKUX
IPOLIECCOB, & TAK)K€ BBIIBUTATh MPEANOJI0KEHUS 00 X Pa3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMCHSTh Pa3IMYHbIC METOJbI, HHCTPYMEHTBI M 3alpOChl NMPHU IOUCKE U
orOope WH(OpPMAIMKW WIM JAHHBIX C YYE€TOM TIPEIJIOKCHHOH yd4eOHOM
dbuzudeckoi 3a1aun;

aHAJIM3UPOBATh, CUCTEMATHU3MPOBATh W HWHTEPIPETHPOBATH WHEGOPMAIIUIO
pa3IMYHBIX BUAOB U ()OPM TIPEICTABICHNUS;

CaMOCTOSITETFHO ~ BBIOMPATh  ONTUMANBbHYIO  (QOpMYy  TNpeACTaBICHUS
UHPOPMAINH ¥ WUTIOCTPUPOBATH pPelllaeMble 3a]]a9i HECIOKHBIMU CXEMaMH,
auarpaMMamMu, HTHOW rpaduKoi U uX KOMOMHAIIUSMHU.

KommyHuKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUA:

B XOJe OOCYXJCHHUs Y4eOHOro Marepuaja, pe3yJbTaToB JabopaTOPHBIX
paboT M MPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY O00CYX IaeMOi TEMBbI U
BBICKA3bIBATh WJICW, HAIICJICHHBIE Ha pEIICHHWE 3a/ladyd M MOJJIEepKaHHe
0J1arokenaTeIbHOCTH OOIIEHUS;

COTIOCTABJISITh CBOM CYXKACHUS C CYXICHUSMU APYTUX YYACTHUKOB JUANIOTa,
0oOHapy’KHUBATh PA3INYUE U CXOJACTBO MMO3UIIH;

BBIP@YKaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MMCHbMEHHBIX TEKCTAX;

nyOJIMYHO TPECTABIATh PE3yJAbTAaThl BBITIOJHEHHOTO (DU3MYECKOTO OIBITa
(9KCIIEpUMEHTA, UCCIIEI0BAHMS, TPOCKTA);

MOHUMATh W HMCTOJB30BaTh MPEUMYIECTBA KOMAaHIHON W WHIUBHUIYAJIHHOM
paboThI MPU PENICHNH KOHKPETHON (DU3UIECKOM TPOOIIeMBI;

NIPUHUMATH [IEJTH COBMECTHOM JEATETHHOCTH, OPTaHN30BBIBATh JICHUCTBUS 110
e€ MOCTIKEHHIO: PaCIpeelisiTh POJH, OOCYKIaTh MPOIECCH U Pe3yIbTaThI
COBMECTHOU paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIOJICH;



BBIMOJHATh CBOIO YacTh pabOThI, JOCTUrash KayeCTBEHHOTO pe3ysbTaTa IO
CBOEMY HAIIPABJICHUIO U KOOPAMHUPYS CBOU IEUCTBUS C IPYTMMH 4YICHAMU
KOMAaH/bl;

OLICHMBATh KayeCTBO CBOEr0 BKJIaJa B OOIIMI MPOAYKT IO KPUTEPHSIM,
CaMOCTOATEIBHO COPMYIHPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBU.

PeryasiTuBHbIC YHUBepPCAJIbHbIC y4eOHbIC 1CHCTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX M YU€OHBIX CUTYallUAX, TPEOYIOIUX IS
perieHus: GU3NUEeCKUX 3HAHUM;

OpPUEHTHPOBATBCA B  PA3JIMYHBIX  MOAXOJAX  MPUHATHS  pPELICHUH
(MHIMBUIyallbHOE, NPUHATHE pEIICHUS B TPYIINe, NPUHIATHE pPEIICHUM
TPYIIION);

CaMOCTOSITEJILHO COCTaBIIATh QJITOPUTM pEIIeHUs (PU3NYECKON 3aJaud WU
IUIaHA HCCJIEOBaHUS C YYETOM MMEIOIIUXCS PECypcoB M COOCTBEHHBIX
BO3MOKHOCTEW, apryMEHTUPOBATH MpEjIaracMble BapUaHThl PEUICHUN;
JieNaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJICKT:

NaBaTh A/ICKBATHYIO OLICHKY CUTYallUH W MPEAJaraTh IJlaH €€ N3MEHEHHUS;
OOBSCHATh  NPUYUHBI  JOCTHXKEHUS  (HEJOCTIKEHHUS)  PEe3yIbTaTOB
JeSITEeIHbHOCTH, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBIIIOJIHEHUS
(bu3MUecKOoro uccaeA0BaHMUs WIH MPOEKTA) HA OCHOBE HOBBIX OOCTOSITENILCTB,
U3MEHMBIIMUXCS  CUTyalluid, yCTAHOBIEHHBIX  OMMUOOK,  BO3HUKIIUX
TPYAHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATa LIEJIH U YCIOBUAM;

CTaBUTH CeOs HA MECTO JPYroro 4eioBeKa B XOJE Cropa WA JUCKYCCHUU Ha
Hay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUSI U JIOTUKY APYrOro;
NpU3HABaTh CBOE MPABO HA OMIMUOKY MpHU pemieHnn GU3NUeCcKuX 3a1ad Wid B
YTBEPIKJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHiy oOyuenus B 8 kiacce npeiMeTHbIE pPe3ynbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

VCMOJIb30BaTh MOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKCHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHHUSI BEIIECTBA, KPUCTALIMYECKUE H
aMop(dHBIC Tena, HACHIIIIEHHBIM U HEHACHIIIIEHHBIN TMap, BIAXKHOCTh BO3/yXa,



TEeMIIepaTypa, BHYTPEHHsSISI DHEPrusi, TEIUIOBOW JIBUTATEllb, DJIEMEHTapHbBIM
AIEKTPUUYECKUI 3apsijl, JIEKTPUUECKOE T0Jie, MPOBOJHUKU U JTUAICKTPUKH,
MOCTOSIHHBIN BJIEKTPUUECKUNA TOK, MATHUTHOE TMOJIE;

paznuuath SIBIICHUsS (TEIJIOBOE pACIIMPEHHE W CXKaThe, Terionepeaaya,
TEIJIOBOE PaBHOBECHE, CMauyMBaHHUE, KAMWUIAPHBIC SBJICHUS, HCIApEHHUE,
KOHJIGHCAIIMS, IUIaBJICHHE, KpUCTaIu3ainus (OTBEepJ/ieBaHUE), KHUIICHUE,
Terionepeaaya (TemIonpoOBOAHOCTh, KOHBEKIIUS, U3TyUYCHHE ), DICKTPU3ALIUS
T€J, B3aUMOJICHCTBHUE 3apsi/iOB, JACHCTBUS AJIEKTPUUYECKOrO TOKA, KOPOTKOE
3aMbIKaHHUE, B3aMMOJICCTBUE MArHUTOB, JEWCTBHE MAarHUTHOTO TIOJISI Ha
MPOBOJIHUK C TOKOM, OJJICKTPOMArHWTHAasE WHAYKIMSA) IO OMHUCAHUIO UX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
(du3nueckoe BICHUE;

pacrio3HaBaTh  MPOSIBIICHUE  W3YYCHHBIX  (U3WYECKUX  SBJICHUM B
OKpYXKaloleM MHupe, B TOM 4YHClIe (PU3NYecKue SIBJICHUS B TMPHUPOJIE:
MOBEPXHOCTHOE HATSHKEHUE M KAMWJUIAPHBIC SIBJICHUS B IPUPOJIC, KPUCTAILIIBI
B mpupojie, uznydenue CoJHIA, 3aMep3aHUE BOJOEMOB, MOPCKHE OpHU3HI,
oOpa3oBaHuEe pOCHI, TyMaHa, HWHEs, CHEra, JJEKTPUUYECKHE SBIICHHUS B
atMocdepe, IEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE IOJe 3eMJIH,
npeiid MoaocoB, PoJib MATHUTHOTO TOJISA IS JKU3HU Ha 3emile, MOJspHOe
CHUSIHHE, TIPH 3TOM IMEPEBOJIUTHh MIPAKTHUUECKYIO 3a71auy B YUYCOHYIO, BBIJICISATh
CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKHN) (PU3UUECKUX SBICHUM;

OMHCHIBATh W3YUYEHHBIE CBOMCTBA TeNl M (U3UYECKUE SBICHUS, HCIIOIB3YS
dbu3uvecKkue BEIWYMHBI (TeMIepaTypa, BHYTPEHHSIS DHEPTHs, KOJIUYECTBO
TEIJIOTHI, YJeIbHas TEIUIOEMKOCTD BEIIECTBA, yIeJIbHAs TEIJIOTA TIJIaBJICHHUS,
ylelibHas TeTUIoTa mapooOpa3oBaHMs, YAeabHas TEIJIOTa CrOPAHUS TOILINBA,
KOA()(PUIIMEHT TOJIE3HOTO JCHCTBHS TEIJIOBOH MAIMHBI, OTHOCHTEIIbHAs
BJIQXXHOCTh BO3/lyXa, JJICKTPHUCCKHUN 3apsi, CHJIa TOKa, 3JIEKTPUUYECKOE
HaIpsDKEHUE, COIMPOTUBIICHUE TIPOBOJIHHUKA, YJAEIBHOE CONPOTUBIICHUE
BEILECTBA, pabOTa M MOUIIHOCTh BJEKTPUUYECKOrO TOKa), IMPU OIMNKHCAHUU
NPaBWIBHO TPAKTOBaTh (HU3UYECKUW CMBICT HCIOJIB3YEMBIX BEIWYHH,
0003HAaUeHUsI M EOUHUIBI (PU3NYECKUX BEIMYMH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIONINE JAaHHYIO (U3MYECKYIO0 BEIMYMHY C JAPYTUMH BEITUYHMHAMH,
CTpOUTH TpahvKu N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYHH;
XapaKTepru30BaTh CBOWCTBAa TeN, (PU3NYECKHE SBICHUS © IPOIECCHI,
UCIIOJIb3YSl OCHOBHBIE TMOJOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOpHH
CTPOCHHMS BEIECTBA, MPUHIMUII CYNEPIO3UIUU MOoJeHd (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiia, 3akoH Oma JUisl yyacTKa ILIelH, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpaHEHHUs YHEPTHH, MPU STOM J1aBaTh CIOBECHYIO
(GbOopMyITHUPOBKY 3aKOHA U 3aMMCHIBATH €I0 MATEMAaTUYECKOE BhIPAKEHUE;



OOBSACHATh (PU3MUECKHE NPOLECChl W CBOWCTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallUd IPAaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
MIPUYUHHOCIEICTBEHHBIE CBA3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKHUX
maroB ¢ omnopod Ha 1-2 H3y4yeHHBIX CBOHCTBa (PU3UYECKUX SIBJICHUH,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacué€THble 3a1auu B 2—3 JAEUCTBUS, UCMONb3Ys 3aKOHBI U (DOPMYJIBI,
CBs3bIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HA OCHOBE aHaju3a YCIOBHS 3a7auyu
3aIUCHIBATh KPATKOE YCIIOBHUE, BBISIBIATH HENOCTATOK JAaHHBIX JJISI PELICHUS
3a/1auM, BBIOMpATh 3aKOHBI U (POpPMYIbI, HEOOXOIUMBIC IJisi €€ peIIeHHUs,
OPOBOAUTH pacy€Thl W CPABHUBATH IMOJYYEHHOE 3HaueHUE (HU3HUECKOM
BEJIMYUHBI C U3BECTHBIMU JAHHBIMU;

pacno3HaBaTh MpPOOJEMbI, KOTOpPbIE MOXHO pEIUTh NP TOMOUIU
(¢u3MUeCKUX METOAOB, HCHOJb3Yys ONUCAHWE HCCIEAOBAHUS, BBIIEIATD
IPOBEPSIEMOE  NPEANONOKEHUE, OLEHUBATH NPABUIBHOCTH  IOpPSAIKA
IIPOBEACHUS UCCIIEIOBAHMUS, 1€JIaTh BHIBOJIBL;

IPOBOAMUTH OMBITHI IO HAOIIOACHUIO (PU3MUECKUX SBICHUN WIH (HU3UIECKUX
CBOMCTB TeJ (KanWUIsIpHbIE SBJICHUS, 3aBUCUMOCTh JIABJIICHUS BO3AyXa OT €ro
0o0BEMa, Temmeparypbl, CKOPOCTH MpOLecCa OCTHIBAHMS M HAarpeBaHUsl MpPH
U3JIyYEHUU OT LIBETa M3Iy4daroulel (IMOrIOIaroieil) TOBEPXHOCTH, CKOPOCTh
UCIIapEHUs BOJbI OT TEMIEPATYPhl KUIAKOCTU U IUIOMIAAN €€ MOBEPXHOCTH,
ANEKTpU3alus Tel W B3aUMOJCHCTBHE  DIIEKTPUYECKUX  3apsiOB,
B3aUMOJEHCTBHE MOCTOSHHBIX MAarHUTOB, BU3yaju3allusl MAarHUTHBIX TMOJEH
NOCTOSIHHBIX MarHUTOB, IEUCTBUSI MAarHUTHOTO IOJIS1 HA IPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBHUIaTelsl MOCTOSHHOTO TOKA):
dbopMynHpoBaTh MPOBEPSEMBIC TMPEIINON0KEHHI, COOMpaTh YCTaHOBKY U3
NIPEIJIOKEHHOTO 000pY/I0BaHUs, OMKUCHIBATH XOJI OMbITa U (HOPMYIUPOBATH
BBIBOJIbI;

BBINIOJIHATh IPSIMBIE U3MEPEHUSI TEMIIEPATYPbI, OTHOCUTEIBHON BIIa)KHOCTU
BO3/lyXa, CHJIbl TOKAa, HAaNpSIXKEHUS C HCIOJIb30BAaHUEM AaHAJIOTOBBIX
npruOOpOB M JMAaTYMKOB (PU3MYECKHX BEJIMYWH, CPABHUBATH PE3YJIbTAThI
U3MEPEHUH ¢ yuéToM 3aJaHHON a0COIFOTHOM TOTPENTHOCTH;

IPOBOJIUTH HCCIIEIOBAHUE 3aBUCUMOCTU OJHON (PU3MUECKON BEIMYUHBI OT
OpPYroi  C  HCIOJB30BAHWEM  NPSIMBIX  HM3MEPEHUH  (3aBUCUMOCTH
CONPOTHUBIIEHUS IPOBOJHUKA OT €r0 JUIMHBI, IJIOMA1 NONEPEYHOr0 CEUEHHUS
U yAEJIBHOIO CONPOTHUBIICHHS BEIECTBA MPOBOJAHHMKA, CHJIbI TOKA, WIYIIErO
yepe3 IMPOBOJHUK, OT HaIlpsSOKEHUS Ha IPOBOJHHUKE, MCCIEIOBAHUE
[OCJIEJOBATEIBHOTO M NapajUIeIbHOIO  COECIWHEHUH  IMPOBOJHUKOB):
IUIAHUPOBATh UCCIIEI0OBAaHUE, COOMPATh YCTAHOBKY U BBIMIOJHATH U3MEPEHUS,
cienys MPEUIOKEHHOMY IUIaHy, (UKCHPOBATh Pe3yJbTaThl IOJIYYEHHOMU



3aBUCUMOCTH B BHJI¢ TAaOJUI] U TpauKOB, JeIaTh BBIBOJLI MO pe3yabTaTam
WCCIICIOBAHMS;

MPOBOJUThL KOCBCHHBIC W3MEpeHUs (u3ndyeckux BenuduH (yaenbHas
TETUIOEMKOCTh BEIIECTBA, COMMPOTHUBIICHHUE MTPOBOJHUKA, Pab0OTa U MOIIHOCTh
AIIEKTPUIECKOTO TOKA): TUTAHUPOBATH U3MEpEHUS, cobupaTh
AKCIIEPUMEHTATBHYIO YCTAHOBKY, CIEAys TMPEIIOKEHHON HWHCTPYKIIUU, U
BBIYHCIISATH 3HAUCHHUE BEIIMYNHBI,

coOJI01aTh MpaBUJIa TEXHUKUA 0€30MaCHOCTH MpU paboTe ¢ J1abopaTOPHBIM
000py10BaHUEM;

XapaKTepU30BaTh  NPHWHIMIBI  JEWCTBHS  W3YYCHHBIX  NPUOOPOB |
TEXHHYECKUX YCTPOWUCTB C OMOPOH HA MX OMHCAHHUS (B TOM YHCJIE: CUCTEMA
OTOIUICHHS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIEPMETP, BOJbTMETD,
CUCTUMK ODJIEKTPUYCCKOH DHEPTHUU, DJICKTPOOCBETUTEIBHBIC TMPUOOPHI,
HarpeBaTeIbHbIC AIIEKTPONIPUOOPHI (mpuMepsI), ANEKTPUICCKUE
NPEIOXPaHUTEH, SJCKTPOMArHHUT, 3JICKTPOJBUTATEIb IMOCTOSHHOTO TOKA),
UCIIONIb3Ysl 3HAHUS O CBOMCTBAX (PU3MUCCKUX SIBICHHH M HEOOXOIUMBIC
¢uznueckre 3aKOHOMEPHOCTH;

pacmo3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOHWCTBA W HM3MEPHUTCIIBHBIC
nprOOPHI IO CXeMaM U CXEMaTHYHBIM PUCYHKaM (KHJIKOCTHBIH TEpMOMETP,
TEPMOC, TICUXPOMETp, THTPOMETp, JBUTATE]h BHYTPEHHErO CTrOpaHHS,
AJIEKTPOCKOI, PEOCTAT), COCTaBIATh CXEMbI JJEKTPUUSCKUX Iereld ¢
MIOCTICIOBATEIIBHBIM U TIApAJUICIBbHBIM COCJIMHEHUEM 3JIEMEHTOB, pa3iinyast
yCIIOBHBIE 0003HAYCHHUS PIIEMEHTOB JIEKTPUIECKHX IICTICH;

NPUBOAHUTH TPUMEPHI (HAXOIUTh HHPOPMAIIHIO O TIpUMEpax) MPaKTUIECKOTO
UCTIOh30BaHMs (PU3MYECKMX 3HAHWH B IMOBCCIHEBHON JKWU3HU IS
obecrieueHus1 6€30MaCHOCTH MPU OOpaICHUU ¢ TPUOOpPAMH U TEXHUUYECKUMU
yCTPOWCTBAMH, COXPAHECHHS 3/I0OPOBBS U COOIIOJICHUS HOPM 3KOJIOTHIECKOTO
TIOBEJICHUS B OKPYKAIOIIEH Cpe/ie;

OCYIIECTBIISITH MOMCK MHPOpManuu PU3NIECKOro coqepkanus B MIHTepHETE,
HAa OCHOBE HMEIONIMXCS 3HAHUW M MYyTEM CPAaBHEHUS JOMOIHUTEIbHBIX
MCTOYHUKOB BBICNATh WH(GOPMAIINIO, KOTOpas SBISIETCS MPOTUBOPEUUBOMA
WJIH MOXKET OBITh HEJJOCTOBEPHOM;

UCIIOJIb30BaTh TPHU BBIMOTHEHUH YYEOHBIX 3alaHUil HayYHO-TIOMYJISPHYIO
aUTEepaTypy (HU3UIECKOTO CONEpIKaHMS, CIPABOYHBIC MaTepHUAaIbl, PECypChI
cetu UuTepHer, BruageTh mNpuUEMaMU  KOHCIIEKTHPOBAHUS  TEKCTa,
npeoOpazoBaHust HHGOOPMAIMY U3 OJTHON 3HAKOBOW CHCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIC IHCHMEHHBIE W KpPAaTKUE YCTHBIE COOOIICHUS,
0000mass WHPOPMAIIMIO W3 HECKOJBKHX HCTOYHHUKOB  (PU3HUECCKOTO
CoJlep KaHMsl, B TOM YHUCJIE MyOJUIHO MPEACTABISTH PE3yIbTaThl MMPOCKTHOM



WJIA VICCIIEIOBATEIbCKON NEATEIBHOCTH, IIPU 3TOM I'PaMOTHO MCIIOIb30BaTh
W3YYEHHBbId TOHATUHHBIM anmapar Kypca (U3UKH, CONPOBOXKIATh
BBICTYILJICHUE NIPE3CHTALEH;

IpU BBINOJHEHUU YYEOHBIX MPOEKTOB MW HUCCIEAOBAHMA (PU3MYECKHUX
IPOLIECCOB  pacHpeleNiaTh OO0S3aHHOCTH B TIpyNIEe B COOTBETCTBUU C
IIOCTaBJICHHBIMM 3aJa4aMH, CJICAUTH 3a BBINOJHEHUEM IUIaHA JEHUCTBUU U
KOPPEKTHpPOBaTh €ro, aJeKBaTHO OLEHUBAaTh COOCTBEHHBIM BKJIaJ B
JNEATENIbHOCTD TPYIIIBI, BBICTPAUBATH KOMMYHUKATHUBHOE B3aUMOJICHUCTBHUE,
IPOSIBIISASI TOTOBHOCTD pa3periaTb KOHPIUKTHI.

TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne HaunmeHoBanue
(un¢posbie)
n/ | pa3sjeiaoB M TeM Becer | Kourpoasnst | IpakTuyeck
oOpa3oBare/ibHbIE
| NnporpamMmbl 0 e padoThI ue padoThl
pecypchl

Paznea 1. TensioBble ABJIeHUSA

Crpoenue u bubnuoreka [JOK

11 CBOMCTBa 7 https://m.edsoo.ru/7f4181
BEIECTBA ce
TelIoBLLe bu6moreka [IOK

1.2 21 1 5 https://m.edsoo.ru/7f4181
MIPOIIECCHI

ce
Hroro mo pazgeny 28

Pa3znen 2. DiiekTpuyecknue 1 MAarHUTHbIE SIBJICHUS

DIIEKTPUYECKUE
3apsibl. bu6moreka [IOK

2.1 3apsKeHHbIE Tena 7 1 https://m.edsoo.ru/7f4181
U UX ce
B3aUMO/ICHCTBHE
IlocTosHHBIN bu6mmoreka [JOK

2.2 DIIEKTPHYCCKHIA 20 1 7 https://m.edsoo.ru/7f4181
TOK ce
MarHITHEL bubmuoreka [JOK

2.3 6 1 1.5 https://m.edsoo.ru/7f4181
SIBJICHUS ce

54 ONEeKTpOMarHuTH 4 bubnuorexa [IOK
asi UHAYKIUS https://m.edsoo.ru/7f4181



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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