PABOYASA ITPOTPAMMA
YUYEBHOI'O ITPEJMETA
«OU3UKA»

8 KIIACC

COLEPKXAHHUE YYEBHOI'O IPEIMETA

Pa3nea 6. TensioBbIe ABJICHUS.

OcHOBHBIE MIOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKUX TEOpUi
BelecTsa. Macca W pasmepbl aTOMOB M MOJIEKYJ. ONBIThL, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUHU.

Mopnenn TBEPIOTO, KHUJKOTO 151 ra3o00pa3Horo COCTOSIHUSA
BemecTB. Kpucrammueckue u amopgubie Tena. OObSICHEHHE CBOWCTB Ta3oB,
JKUJIKOCTEW M TBEPABIX TEJI HA OCHOBE IPUHIUIIOB MOJEKYJAPHO-KUHETUYECKOM
teopuu. CMaurBaHNE U KaIWUISIPHBIE SIBJICHUS. TEIoBO€e pacliupEeHne U CKATHE.

Temneparypa. Temreparypa CBsi3M €O CKOPOCTBKO TEIUIOBOIO JBWKCHUSA
yacTull. BHyTpenHsss sHeprus. CnocoObl HW3MEHEHHUs BHYTPEHHEH SHEpruu:
TeIionepesaya M COBEPILIEHCTBOBAHHME  paboThl. Buael — Teruionepenayu:
TEIUTONTPOBOHOCTh, KOHBEKIIUS, U3TyUYCHHE.

KonuvecTBo TemnoTel. Y ienpHas TEIUIOEMKOCTh BelIECTBA. TeninooOMeH H
TEIUIOBOE  OTHOILIEHUE. YpaBHEHUE  TEIUIoBOro  OanaHca. [ImaBnenue  u
OTBEPACBAHUE KPUCTALUINYECKUX BEILIECTB. Y IC/IbHAs TEIoTa
riaieHus. [lapoobpazoBanrie u koHneHncamwus. Mcnapenue. Kunenue. Y nenpnas
TEIUIOTa MapooOpa3oBaHUs. 3aBUCUMOCTh ~ TEMIEpAaTypbl OT  aTMoc(epHOoro
JTaBJICHHUS.

BrnaxuocTts Bo3myxa.

OHeprust TOIIMBaA. Y IeNIbHAs TEMJI0Ta CTOPAHUs.

[Tpuniuner  pa®OThI  TEIUIOBBIX  JBUTATENEH KIIJI  remnosoro
JaBuraress. TernoBble ABUTATENH U 3alUTa OKPYKAKOLIEH CPebL.

3aKOH COXpaHEeHMsI U TPeoOpa30BaHUs YHEPTUH B TEIIJIOBBIX MPOLIECCAX.

Hemoncmpayuu .
1. HaGmogenue OpOyHOBCKOTO JIBUKEHUS.
2. Hab6monenue nuddyzuu.
3. HaGmronenue 3a HarpaBieHUEM CMAaYMBaHUS U KaMIIISIPHOTO BO3ICHCTBUS.
4. CoOmo/IeHre TeTJI0OBOTO PACITUPEHHS TEll.



5. U3meHeHue pdaBieHus ra3a NpU COXpaHEHMH oObEMa M HarpeBa WM
OXJIaXKICHHUS.

[IpaBuna n3MepeHus TeMIepaTypsl.

Bune! Teruionepenayn.

OxJak/ieHue Ipy COBEPIICHCTBE PAOOTHI.

. HarpeB npu coBepiieHr# paboThl IPOU30LIEN.
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10 CpaBHEHHE TEIIIOEMKOCTEN pa3InYHbIX BEIECTB.
11.HabmnroaeHue 3a 30J10TOM.

12.CobntoaeHne nocTOSHHOM TeMIepaTyphbl IPH IJIABJICHUU.
13.Mojaenu TEIUIOBBIX ABUTATEIIEH.

Jlabopamopuvie pabomul u onvimaul.

1. OnbITbl OOHAPYXKEHBI IO IEUCTBUIO CUIIOBOTO MOJICKYJISIPHOTO TTPUTSIAKEHUS.

2. OTPBITHI 1O BBIPAIMIMBAHUIO KPUCTAUIOB IMTOBAPESHHOM COJIM WIIM caxapa.

3. OmBITBI MO COOMIOCHUIO TEIJIOBOTO PACHIMPEHHUsT Ta30B, KHUAKOCTEH H
TBEPABIX TEIL.

4. OmpeneneHue NaBICHUs BO3AyXa B OaJIOHE MIMPHUIIA.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJICHHS BO3AyXa OT €ro o0beMa
Y HarpeBa Win OXJIAKICHHUSI.

6. [IpoBepka rumoTe3sl TMHUN B 3aBUCHMOCTH OT JIJTMHBI CTOJIOWKA KUIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

7. HabGmoneHue 3a HM3MEHEHHMEM BHYTPEHHEH JHEpruu Tejla B pe3yJbTaTe
TEIJIONepeaul U padOThl BHEITHUX CHJL.

8. HccnenoBanue sBICHHMM TeIJIOOOMEHA MPH IEpEMEIIMBAHUU XOJOTHOW W
ropstuer BOJIBL.

9. Ompenenenrie KOJIMUECTBA TETUIOTHI, MOJTYYEHHON BOABI MPU TEMJIO0OMEHE C
HarpeThiM METAJUIMYECKUM LIVUIMHIPOM.

10.Onpenenenne yaenbHON TETIOEMKOCTH BEIIECTBA.

11.WccnenoBanue nporecca yHUYTOKEHHUS.

12.0Omnpenenenre OTHOCUTENFHOM BIAYKHOCTH BO3yXa.

13.0Omnpenenenre yaeabHON TEIUIOTHI IUIABJICHUS JIbA.

Pazgen 7. JaekTpudeckue 1 MAarHUTHbIE SIBJICHUSI.

Onektpuzauusi Teil. /IBa BHAa 3IEKTpUYECKUX 3apsaoB. BzaumonelicTBue
3apsbKeHHBIX — Tell. 3akoH  KynoHa  (3aBUCUMOCTh  CHJIBI  B3aUMO/JICUCTBUS
3apsKEHHBIX TEJ OT 3apsA/ia 3apsA0B U PACCTOSHUS MEXKIY TeIaMu).

DJIEKTPUUECKOE niosie. Hanpsik€HHOCTh BHEIITHUX niosieu. [TpuHuun
CYINEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn DJIEKTPUUECKUX 3apsiioB. DJIE€MEHTApHbIN MEXaHU3M
3apsina. Ctpoenue atoma. [IpoBoaHuky u nuaneKkTpuku. s coxpaneHus 3apsa.



DOneKTpuYecKnuid TOK. Y CIIOBUS NOAAEpKaHus TOKA. ICTOUHUKN MOCTOSIHHOTO

Toka. JlericTBus AJIEKTPUUYECKOTO TOKa (TemoBoe, XUMHYECKOE,
MarHuTHOE). DJIEKTPUYECKUM TOK B )KUIKOCTSIX U rasax.

DJIeKTpUUECKast rens. Cuaa TOKa. DJICKTPUUECKOE
HanpsbkeHue. ConpoTUBIIECHUE MPOBOJHUKA. Y IEIbHOE CONPOTUBJICHUE

BemlecTBa. 3akoH Owma s ydactka nenu. [locnenoBarensHoe W mapajielibHOE
COEMHEHUE MMPOBOIHUKOB.

Pabora 17} MOITHOCTh OTKJIFOUECHUS TOKa. 3aKOH JIxoyis—
Jlenna. DnexkTpuyeckue Menu W dJIEKTpUYecKas »dHEprus MNOoTpeOuTeNs B
obITy. KopoTkoe 3akitoueHue.

[TocTosiHHBIE MAarHUTHI. B3auMoeicTBUE MOCTOSHHBIX MAarHUTOB. MarHutTHoe
nosie. MaruuTHoe moJjie 3eMJIM U €ro 3HadyeHue sl Ku3Hu Ha 3emsie. OnbIT
Opcrena. MarHuTHOE TMOJ€ BBIKIOYAET TOK. [[puMeHeHne 3IeKTpOMAarHuTOB B
TeXHUKE. J[eICTBME MAarHUTHOTO TOJISI HA MPOBOAHUK C TOKOM. DJIEKTPOJBUTATENb
MMOCTOSHHOTO  TOKa. MICMOJIb30BaHUE JJIEKTPOJBUTATENCd Ha TPAHCIOPTE B
TEXHUYECKUX YCTPOUCTBAX U HA IIPUPOJE.

Onbeitel  @apanes. SIBieHue  3IEKTPOMArHUTHOM  MHAyKOuu. [IpaBuiio
Jlenna. Dnexrporenepatop. CriocoOb [IOJIy4YEeHUS 3JIEKTPUYECKOU
SHEPIruH. DJIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Hemoncmpauuu.

DJeKTpu3anus Ted.

JIBa BHU1a DJIEKTPUUECKUX 3aPsi/I0B U B3aUMOJICCTBUE 3apsSIKEHHBIX TEJl.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOTIA.

DJieKTpocTaTudeckasi MHIYKIUsI.

3aKOH O COXpPaHEHHH JIEKTPUUECKUX 3apsiI0B.

[IpoBOAHUKY U TUDIICKTPUKH.

MopenupoBaHue CUIIOBBIX TPAHUIl OTKPBITHIX MOJIEH.

HcTouyHMKHM TOCTOSIHHOTO TOKA.
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JlercTBUS IO OTKJIIOYEHUIO TOKA.

10.2OnexkTpuyecKuii TOK B KUJIKOCTH.

11.T"a30BBblii pa3psia.

12.3mepeHne CUIIbl TOKa aMIIEPMETPOM.

13.3mMepeHne HanpsyKeHUs: BOJIbTMETPOM.

14.PeoctaT 1 Mara3uH CONPOTUBIICHUM.

15.B3anmoieiicTBHE MOCTOSIHHBIX MAarHUTOB.

16.MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUS TIOJIOCOB MarHUTA.
17.MonenupoBaHu€ MATHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.



18.0mbIT OpcTena.

19.MarauTHoe 1moJyie Toka. DIEeKTPOMAarHur.

20. el icTBE€ MATHUTHOTO TI0JISI HAa TPOBOJIHUK C TOKOM.

21.25neKTpoaBUraTeb MOCTOSHHOTO TOKA.

22.WccnenoBanue SIBICHUHN JIEKTPOMArHUTHOW WHTYKITHH.

23.0mbiTer Dapages.

24.3aBUCHUMOCTh HAmpaBJICHUs HMHIYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUS.

25.251eKTpOreHepaTop ToKa.

Jlabopamopuvie pabomul u onvimaul.

1. OnpITel MO HAOMIONEHUIO 3a DSJIEKTpU3AIMEdl Ted MPOBOJHUKOB M IPHU
COMPUKOCHOBEHUH.

2. JleticTBHE WICCIIEIOBAHUS MMPUBOIUT K MOSBIICHHUIO TTOJICH HA TIPOBOJHUKAX U

JIURJICKTPUKAX.

COopka u nmpoBepKa IEKTPUIECKON LIETH MOCTOSIHHOTO TOKA.

N3mepeHne U peryJnpoBKa CUJIbI TOKA.

N3mepeHune U peryJupoBaHUE HATIPSAKEHUS.

HccnenoBanre B 3aBUCUMOCTU OT CHJIBI TOKA, UAYIIETO Yepe3 PE3UCTOp, OT

o o bk w

pEe3UCTOpa COMPOTUBIICHUS U HANIPSIKEHHUS HA PE3UCTOPE.

7. OmnpITEI, JEMOHCTPHUPYIONINE BO3JCHCTBHE IPOBOJHHWKA HA €r0 JJIUHY,
IJIOIIA/Ib MIOTIEPEYHOT0 CEUCHUSI K MaTepuall.

8. IlpoBepka mpaBWJI CIIOKCHUS HANPSHKEHUH TPU  TOCIEAOBATCIIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

9. IlpaBuiia mpoBEepKH CUITBI TOKA MIPH MAPAJUICTILHOM COSIMHEHUH PE3UCTOPOB.

10.Onpenenenne paboOThl OTKIFOYSHHUS TOKA, HAYIIETO Yepe3 pe3UucTop.

11.Onpenenenne MOIIHOCTH TOKA, HCIIOJIB3yEMOTO Ha PE3UCTOPE.

12.ViccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HAYIIETO Yepe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

13.0Omnpenenenne KI1J[ HarpeBaTems.

14 . VccnenoBanrie MarHUTHOTO B3aUMOJICUCTBHS TIOCTOSIHHBIX MarHUTOB.

15.M3y4yeHue MarHuTHBIX T0JIeH MOCTOSIHHBIX MAarHUTOB MIPH UX 00BEAMHEHUH U
pa3ieliCHUH.

16.ITpoBepbTe neicTBHUE BKIFOYSHUS TOKA HA MATHUTHYIO CTPEJIKY.

17.0nbITBI, JAEMOHCTPUPYIOIINE CHUJIY B3aUMOJCHCTBUS KATYIIKH C TOKOM H
MarHUTHOW CHJION TOKA M HaIlpaBJICHUEM TOKa B KaTYIIIKE.

18.M3y4yeHue AeCTBUS MAarHUTHOTO TOJIS1 HA TIPOBOJHUKE C TOKOM.

19.KoHcTpynpoBanue u U3y4eHHe padOoThl DJICKTPOIBUTATEIS.

20.U3mepenue KI1/] anekTpoaBuraTeibHON yCTAaHOBKH.



21.0mBITHI O WCCIEAOBAHUWIO SIBIICHWM DJICKTPOMATHUTHOW WHIYKITUU:
VCCJIEIOBAHUE U3MEHEHUM 3HAYCHUM U HAIIPABJICHUS UHIYKLIMOHHOI'O TOKA.

IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHUA IIPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIECTBA OBPA30BAHUA

N3yuyenue pusuku Ha ypoBHE 0a30BOT0 00111eT0 00pa30BaHUs HAMPABICHO HA
JOCTIKCHHUE JIMYHOCTHBIX, METANpPEIMETHBIX M TPEIMETHBIX 00pa30BaTeIbHBIX
pE3yNbTATOB.

B pesynbprate nzyuenus Gu3NKu Ha ypoBHE 6a30BOTO 00IIEro 0Opa3oBaHUs y
o0yyJaroIerocsi GOPMHUPYIOTCS CICAYIONIME TMIYHOCTHBIC PE3YJIbTAThl B UACTH:

1) mIaTpHMOTHYECKOr0 BOCIIMTAHUS:

—yBOKCHHE WHTEpeca K HCTOPHH W COBPEMEHHOMY COCTOSIHMIO POCCHICKON
bu3nUecKoil HayKH;

—LIEHHOCTHOE OTHOIIIEHHE K JTIOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;
2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

—TOTOBHOCTb K 4KTHMBHOMY pPA3BUTHIO B O6CY)KI[€HI/II/I O6IHGCTBCHHO 3HAa4YMMBIX U
OTHYCCKHUX HpO6JICM, C IIPAKTHYCCKHUM ITPUMCHCHHCM I[OCTH)KGHHIZ (1)I/IBI/IKI/I;

—OCO3HAHUE BAXKHOCTU MOPAIBHO-ITHYECKUX TPeoOpa3oBaHUl B JI€ATEILHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

—BOCIIpHUSITHE 00Pa3IOB (PU3NUECKON HAYKH: MX TMOCTPOCHHM, CTPOrOCTU, TOYHOCTH,
JJTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MMO3HAHMSL:

—OCO3HAHUE LIEHHOCTEH (PU3NYECKON HAayKH KaK MOIIHOIO MHCTPYMEHTA IMO3HAHMS
MHpa, OCHOB Pa3BUTUS TEXHOJIOTUN, BAXKHENIIIEN OCHOBBI KYJIBTYPBI;

—pa3BUTHE HAy4yHOW JIO003HATEIBLHOCTH, HMHTEpeca K  HCCIEOBATEIbCKOM
JeATEeIIbHOCTH;

5) popMupoBaHUE KYJbTYPHI 310POBbSI M IMOLUMOHAJIBLHOI0 HACTPOEHUS



—OCO3HAaHHWE  LIeHHOcTeH  Oe3omacHoro oOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJIOIMYECKOM MHpE, BAXKHOCTH IIPABUJI O€30I1aCHOTO MOBEACHUS HA TPAHCIOPTE,
Ha J0pOrax, ¢ 3J€KTPUUECKUM U TEIIOBBIM 000PYIOBAaHUEM B OBITOBBIX YCIOBHSX;

—c(opMUPOBAHHOCTh HABBIKOB pe(IEKCHM PEBOJIOIMH, CBOETO MpaBa HA OMIMOKY U
TaKOro K€ IpaBa y JPYyroro 4ejoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

—aKTHUBHOE Yy4YacTHUE OpraHu3allMi B pealu3alliyd MPaKTUYeCKUX 3afad (B paMKax
ceMbd, 00pa3oBaTeNbHON, TOpOJa, Kpas) TEXHOJOTUYECKOH U  COIMATbHOU
HaIPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIEe U (PU3NYECKUX 3HAHUI;

—HHTEpEC K MPAKTUYECKOMY M3yUEHUIO podeccuii, CBSI3aHHBIX ¢ (DU3UKOM;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

—OpHUEHTallUsl Ha MPUMEHEHHE (PU3MYECKUX 3HAHUM JUIsl PEIIeHHs 3ajad B 00JacTH
OKPYKaIWIEH Cpelibl, IUIAHUPOBAHUE TMOCIECAYIOIIMX JCUCTBUA M OLEHKA WX
BO3MOYKHBIX MOCIICICTBUN [T OKPYKAIOIIEH CPEIbI;

—0CO3HaHUE TJI00ATBHOTO XapaKTepa SKOJOTHUECKUX MTPOOJIEM U MyTel UX PEIICHUS;

8) ajanragus K MEHAIOIUMCH YCJI0OBUAM COIII/IaJIbHOﬁ u HpI/IpOI[HOﬁ cpeabl:

—HEO00XOIUMOCTh BO BHUMAHMM TPU BBIOJHEHUU U MCCIIENOBAHUAX (DU3NUECKOU
HAaINPaBJICHHOCTH, OTKPBITOCTH OIBITA U 3HAHUU IPYTUX;

—IOBBIICHNEC YPOBHA CBOCH KOMIIETEHTHOCTH 4Cpe3 MPAKTHYCCKYIO ACATCIbHOCTD,

—CTpEMJICHHE K TOSIBICHHIO HOBBIX 3HAHWW, B TOM 4HCIEe (DOPMYyIHUpPOBATH HJIEH,
MOHSTHUSI, TUTIOTE3bI O (PU3NUYECKUX O0BEKTAX U SIBJICHUSX;

—OCO3HAHUE HEJOCTATKOB XOPOIINX 3HAHUI M KOMIIETEHTHOCTEH B 001acT (PU3UKH;
—TIJITAHUPOBAHKUE CBOETO PAa3BUTHS B MPUOOPETEHNUN HOBBIX (DU3UYECKUX 3HAHUM;

—CTPCMIJICHUC AaHAJIUM3HUPOBATL W BbIABJIIATL B3aWUMOCBS3HM TIPUPOALI, O6H_[CCTBa n
9KOHOMMKH, B TOM HHUCJIC C HCIIOJIb30BAHUECM (I)I/ISI/I‘—IGCKI/IX 3H3HHI>1;

—OLICHKA CBOUX JEUCTBUM C YYETOM OKPYKAIOUIEH Cpelbl, C YYETOM BO3MOKHBIX
IIOCJICICTBUM.

METAINIPEAMETHBIE PE3YJIBTATBI



B pesynbrate ocBoeHus mporpaMm no (u3MKe Ha YpOBHE 0a30BOT0 OOIIETO
oOpa3oBaHusi y oOydwarommxcst (popMUpYIOTCS MeTanmpeaIMeTHbIe Pe3yJbTaThl ,
BKJIFOUAIONINE IT03HABATEIIFHBIC YHUBEPCAIbHBIC TEXHOJIOTHYECKHE JIEHCTBUS,
KOMMYHHUKaTHBHBIC YHHBEPCAJIbHBIC TEXHOJOTMYCCKUE ACHUCTBHS, PETYJISATUBHBIC
YHUBEPCAIbHBIC TEXHOJIIOTHUECKUE JICHCTBHSL.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE TEXHOJOTNYECKHE IeHCTBUSA
Ba3oBnle Jjornueckue a1eiicTBUA:

BBISIBIISITH U XapaKTePU30BaTh OT/ICIIbHBIC IPH3HAKA OOBEKTOB (SIBIICHHN);
COXpaHSEMBIH  CYIIECTBEHHBI MPH3HAK KJIACCU(PUKAIMKM, OCHOBAHHUE IS
000OIIEHNS U CPAaBHEHMS,;

BBISIBIISITH 3aKOHOMEPHOCTH M TPOTHBOPEUHS B PACCMAaTPUBAEMBIX (PaKTax, TAaHHBIX
Y HAaOJIFOJICHUSIX, CBSI3aHHBIX C (PU3UYCCKUMU SIBIICHUSIMU;

BBISIBIISATH IPHYUHHO-CIICACTBEHHBIC CBSI3U NIPU M3YyYCHUN (PU3UYCCKUX SBICHUN U
IPOIIECCOB, AeNaTh BBIBOABI C HCIIOJIB30BAHUEM JACTYyKTHBHBIX M WHIYKTHBHBIX
YMO3aKIIOYeHUH, BBIABUTATh TUTIOTE3BI O B3AUMOCBSI3AX (PU3MUECKUX BEIHMUYUH;
CaMOCTOSITENIbHO BBIOpaTh CIoco0 peuieHus y4yeOHOW (HU3MYecKoil 3agaun
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEIEHUs, BHIOOp HanOOJee MOAXOJSIIETO C
y4€TOM CaMOCTOSITEIILHO BBIICTICHHBIX BAPUAHTOB).

Bba3oBnle uccienoBarejbcKye 1eMCTBUSA :

WCITOJIB30BATh BOMPOCHI KaK MCCIIEOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,
MIPOBEJICHUE CAMOCTOSITEJIbHO COCTABJIICHHOTO IUIAaHA OIBITa, TEPEHOCHOTO
(U3UIECKOTr0 IKCIIEPUMEHTa, HEOOJIBIIIOTO UCCIIeIOBaHMS (PU3UISCKOT0 OOBEKTa;
OLICHUTh TPUMEHUMOCTh U JOCTOBEPHOCTh HMH(OpPMAIWU, TMOJTYYECHHOW B XOje
UCCJIEIOBAHUS WJT DKCIIEPUMEHTA;

CaMOCTOSITeNIbHO  (hopMynHpoBaTh 00OOIIEHUST W BBIBOJALI MO pe3yJibTaram
MIPOBEICHHBIX HAOJIOICHUI, YKCIIEPUMEHTOB, UCCIICTOBAHUI;

MIPOTHO3UPOBATh BO3MOXKHOE NalbHEHIIEe pa3BUTHE (U3MUECKUX IPOIECCOB, a
TaK)Xe BBIIBUTATh OOPHOY 32 MX Pa3BUTHE B HOBBIX YCIOBUSIX M KOHTCKCTaX.

Pabora ¢ unpopmaunmeii:

OPUMEHATh Pa3jIMYHble METObl, MHCTPYMEHTHI U 3alPOChl MPU MOUCKE U O0TOOpE
MH(pOpMAIMU WK JaHHBIX C YYETOM MPEAIOKEHHOW yueOHON pu3nyecKkoi 3a1auu;
aHAIM3UPOBaTh, CHUCTEMATU3UPOBATh W  HUHTEPHOPETHPOBATH  HMHPOPMALIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CamMocCTOsTENbHO BHIOPATh ONTUMANIBHYIO (OpPMY TpeicTaBlieHus UHPOPMALIMHA U
WJUTIOCTPUPOBATH PelllaeMble 33J1a4l MEPEHOCHBIMU CXEMaMHM, TUarpaMMamMu, HHOU
rpaduKoil 1 KX KOMOWHAIIUSMH.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIbHbIC TEXHOJOTNYIECCKHUE JeHCTBHA:



B X0/l 00CYXICHUS MAaTepUANIOB, PE3yJbTaThl JIAOOPATOPHBIX PabOT M MPOEKTOB
3aJ]al0T BOIIPOCHI IO CYLIECTBYIOLIEH 00CYXIaeMOM TeEME U BBICKA3bIBAIOT MJIEH,
LEJIEBBIE PELICHMS 3a/1a4 U MOJIEpKaHne OJ1arokKenaTeIbHOCTH OOIIEHNUS;
COIIOCTABJIATh CBOM MHEHUSI C MHEHUSIMU JIPYTUX YYaCTHUKOB JIMAJIOTa, HAXOUTh
JETaId U CXOJICTBO MO3ULINN;

BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

nyOJIMYHOE BBICTYIUIEHHE O Pe3yibTaTax YCHEIIHOTO MHTEIUIEKTyaJIbHOTO OIbITa
(3KCnIEeprMeHTa, UCCIIEOBAHUS, IPOEKTA);

MOHMMATh U UCIIOJIb30BATh MPEUMYIIIECTBa KOMAHIHOM U MHIUBUTyaTbHOU PabOThHI
IIPU ONPEACIIEHUH KOHKPETHBIX (PU3HUYECKHX TPOOIIEM;

IOPUHATH COBMECTHYIO  JI€ATEIbHOCTh, OpPraHW30BaTh JIEUCTBUS IO €€
OCYLIECTBJICHHUIO: OTMEHHUTb y4YacTHE, OOCYAMTb MPOLECCHl U PEe3yIbTaThl
COBMECTHOM padoOThl, 00CYIUTh MHEHHS HECKOJIBKUX JIFOJICH;

BBINIOJIHUTh CBOIO 4aCTh PabOThl, JOCTUTHYB Kau€CTBEHHOI'O pe3yJibTaTa B CBOEM
HaIIpaBJICHUU U KOOPAUHUPYS CBOU JACUCTBUSA C APYTUMH YUYaCTHUKAMH KOMAH/IbI;
OLICHUTh KAueCTBO CBOETO0 BKJIaJa B OOMMHA MPOIYKT IO KPUTEPUSIM,
CaMOCTOSITENIHO C(HOPMHUPOBABIIMM B3aUMOJICHCTBUE YUACTHUKOB.

PeryasiTuBHbIE YyHUBEPCAJbHbIE TEXHOJOTHYECKHE 1eHCTBUS
Cmoopranusanus:

BBISABJISITh MPOOJIEMBbI B JKU3HEHHBIX W TEXHUUYECKUX OOBEKTax, TpeOyromue
pereHns GU3NIeCKuX 3HaAHWM;

OPUEHTUPOBATHCSA B PA3IUYHBIX MOAXO0AAaX MPUHATHS PEUICHUN (MHAUBHUIYaIbHOE,
MPUHATUE PEIICHUH B TPYIIE, IPUHSITHE PEIICHU);

CaMOCTOATENLHO pa3paboTaTh aITOPUTM pelieHus (PU3NYECKON 3a/1auu WU TUTaH
UCCIICIOBAHUSI C YYE€TOM DJHEPreTUYECKUX PECYpCOB U  E€CTECTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBATH MPEIJIaracMbI€ BApUAHTHI PEIICHUN;

JieJaTh BBIOOp U OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

J1aTh aJIEKBATHYIO OLICHKY CUTYallUH M MPEIJIOKUTH IJIaH €€ U3MEHEHN;
OOBSCHUTH TIPUYMHY JOCTHKEHUS (HETOCTHKEHHS) Pe3yJbTaTOB NESTEIbHOCTH,
JIaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JICITEIBHOCTh (B TOM YHCJI€ B XOJ BBIIIOJHEHUS
(bu3nUecKoro MccleoBaHUsl WIJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIIMXCS CUTYyaIlui, yCTAaHOBJIECHHBIX OIIMOOK, BOSHUKIIIMX BO3MOKHOCTEH;
OLIEHUTh COOTBETCTBUE PE3YNbTATa LEIU U YCIOBHIM;

MOCTaBUTh C€0s HA MECTO JPYroro 4YejloBeKa B XOJ€ Clopa WKW OOCYXKIACHHS
HAaY4YHYIO TEMY, IOHUMATh MOTHUBbI, HAMEPEHUS U JIOTUKY JIPYTOro;



IpU3HaBaTh CBOE MPABO HA OLIMOKY MPH YCTAHOBJICHHM (DM3MUECKUX 33734 WU
IIOJIO’KEHUM 110 HAYYHBIM TEMaM U TaKOe€ e IIpaBo APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoH1y oOyueHnus B 8 kiacce npeaMeTHbIe pe3yJibTaTbl Ha 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaAIOIIUXCS YMEHHIA:

UCITI0JIb30BATh MOHSTHS: Macca M pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUYKEHHE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTB, KPUCTAJUIMUECKHE U aMOp(HbIE Tea,
HACBHIIMICHHBIH W HEHACHIICHHBIA TMMap, BIAKHOCTh BO3/yXa, TeMIIepaTypa,
BHYTPCHHSSI DHEPTHs, JIBUTATeIbh, JJICMEHTAPHBIA DJIEKTPUUYECKUA  3apsl,
IEKTPUUECKOE T0JI€, MPOBOJIHUKU U AUDJICKTPUKH, TIOCTOSHHBIN TOK, MAaTHUTHOE
0JIE;

pasnuYHBIC SIBICHUS (TETUIOBOE pacIIMpeHHWe W YUIMHCHHE, TeIulonepeaaya,
TEIJIOBOC PAaBHOBECHE, CMauWBaHWE, KalWULIPHBIC SBJICHUS, WCIIAPCHUS,
KOHJIEHCAIMs, IUIaBJIIEHWE,  KpUcCTa/uh3aiusi  (OTBEpIECBaHME),  KUIICHUE,
Teruionepeaaya (TerIonpoBOAHOCTb, KOHBEKIIUS, U3TYYCHHUE), dJICKTPU3ALIMS Tela,
B3aMMOJICUCTBUE 3apsiioB, JCHCTBUE pa3psijia TOKAa, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICHCTBIE MAarHUTOB, JIEHCTBUE MArHUTHOTO IOJISI HA MPOBOAHUK C TOKOM,
AIIEKTPOMArHUTHAS MHTYKIIMSI ) TIO ONMCAHUIO UX XapAKTEPHBIX CBOMCTB U Ha OCHOBE
OTIbITA, JIEMOHCTPUPYIOIIETO TAHHOE (PU3UUECKOE SIBJICHUE;

pacrno3HaBaTh THIATEILHO M3yYEHHbIE (PU3NYECKUE BO3JEHCTBUS B OKPYKAIOIIEM
MUpE, B TOM YUCJIe PU3NUECKHE SIBJICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSHKEHUE U
KaMWUISIPHBIC SBJICHHUS B TPUPOJE, KPUCTALTBI B TIpUpoze, u3nydenne CofHIa,
3aMep3aHue BOAOEMOB, MOPCKHE OpBI3BI, 00pa3oBaHuEe pPo3, TYMaHa, HHES, CHETa,
AIIEKTPUYECKHUE SBJICHUS B OKPYKAIOIIEM MUpPe aTMochepa, SIEKTPUIECTBO )KUBBIX
OpraHU3MOB, MarHATHOE TIOJIE 3€MJTH, IPEiQ MOTFOCOB, POJIb MATHUTHOTO TTOJIS JJIST
KU3HHM Ha 3emiie, MOJSIPHOS CHUSIHHE, MPU 3TOM CACNAaTh MPAKTHYECKYIO 3a/1ady B
yde0e M0 MepeHOCy, OTJAaTh MPEANOYTEHHE OCHOBHBIM CBOMCTBaM (MpU3HAKAM)
(bU3UYIECKOTO BO3ICHCTBUS;

OIMKCATh U3YYEHHBIE CBOMCTBA TN U PU3UUYECKUX SBJICHUH, UCTIONB3YS PU3NUECKHE
U3MepeHust (TeMriepaTypa, BHYTPEHHSISI SHEPTHsI, KOJIMYECTBO TEIUIOTHI, YIeIbHAas
TEIJIOEMKOCTh BEINEeCTBa, yJedbHas TEIUIOTa IUIABICHUS, YACJIbHAs TEIJIoTa
napooOpa3oBaHus, yieJbHas TEIUIOTA CTOPAHUS TOIITUBA, KOA(PPUIIUEHT MMOJIE3HOTO
JIEUCTBUST TEIJIOBOW DHEPTUHU, OTHOCHUTENbHAs BIAXHOCTh BO3/yXa, CKOPOCTH
3apsga, CWila TOKa, JJIGKTPUYECKOE HaNpsDKCHHE, PE3UCTOPHBIN IMPOBOJIHHK,
AIEKTPUUECKOE COIMPOTHUBIICHHE BEIECTBA, pab0oTa W MOIIHOCTH TOKa), IPHU
ONMCAHWK TIPABUIIBHO TPAKTOBATh (PM3MYCCKUN CMBICT BEJTUYHHBI HAMPSOHKECHUS H
YYUTHIBaTh (U3MYECKYIO BEIUYMHY, HAXOAUTh (OpMyIy, CBS3BIBas JaHHYIO
(GU3UYECKYI0 BEIUYMHY C JAPYTHMMH BEIUYMHAMH, CTPOUTH TPAPUKH HU3YICHHBIX
3aBUCHUMOCTEN pEAIbHBINA pa3Mep;

XapaKTEePU30BaTh CBOMCTBA TeJ, (PM3MUECKHUX SBJICHUM U TMPOIECCOB, UCIOIB3YS
OCHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO-KUHETUYECKUX TEOPUH BEIIECTB, MPUHITUTI
CYTIEpITO3UIINHU TI0JIeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPAHECHUS 3aps/ia, 3aKOH



Oma it yyacTka 1enw, 3akoH Jxoyins-JIeHna, 3aKkoH COXpaHEHUsl SHEPTUHU, ITPU
3TOM MpujaBas CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa M  3allUIIUTE  €ro
MaTEMaTU4YECKOE BBIPAKECHHUE;

OOBACHATH (PU3HUECKUE NTPOLIECCHI U CBOMCTBA TEJI, B TOM YHCJIE U B AECATH CIIydasix
IIPaKTUKOOPUEHTUPOBAHHOIO XApPAKTepa: BBIABIATH NPUYNHHO-CIIECICTBCHHbBIC
CBSI3U, CTPOUTh OOBSCHEHMsS M3 1—2 JOrMYECKMX IIaroB C ONOpHOM Ha 1-2
U3yd4aeMbIX  (U3MYECKUX  SABJICHUHM, (U3MUECKUX 3aKOHOMEPHOCTEH  WIIU
3aKOHOMEPHOCTEH;

pemiath pacu€THbIC 3aJa4d B 2—3, UCHONB3YS 3aKOHBI U (DOPMYIBI, CBSA3BIBAS
busznyeckue U3MEPEeHUs: Ha OCHOBE YCIIOBUUM aHanmu3a 3ajiayu 3aluChIBaTh KPATKOE
YCIIOBUE, BBISIBIISITh HEOCTATOK JIAHHBIX ISl PEIICHUS 33]a4, BBIOUPATh 3aKOHBI U
dbopMyibl, HEOOXOAUMBIE 71 €€ pEelIeHHs, MPOBOAUTH PACYETHl M CPABHHUBATH
MOJyYE€HHOE 3HaUeHUE (PU3NYECKUE pa3MEPhI C U3BECTHBIMH JTAHHBIMU;

BBISIBJISITH MPOOJIEMBI, KOTOPbIE MOYKHO PEIIUThH C IOMOIIbIO (PU3NYECKUX METOJIOB,
C IIOMOIUBID  ONMCATEIbHBIX  MCCIECIOBAaHWUM, IpeIaraTe  IMPOBEPSEMBIE
IIPEAIIOJIOKEHNS, OLEHUBATh IPABUIBHOCTD MOPAJAKA MPOBEACHUS HCCIEIOBaHUS,
JIeJaTh BBIBOJBI,

IPOBOJSITCS OMBITHI 110 HAOJIOJICHUIO (PU3NUECKOTO BO3AECUCTBUS WIIN (PU3NUECKUX
CBOMCTB Tena (KanWUISIPHBIE SIBJICHMS, 3aBUCHUMOCTb JABJICHUS BO3AyXa OT €ro
o0beMa, TeMIepaTypbl, CKOPOCTH IMpOLIECCa OCTBIBAHWS M HarpeBaHUs IpH
U3Jy4eHUH OT 1BETa M3Jy4arolleld (MOrIomaronei) MOBEpXHOCTH, CKOPOCTHU
UCIIAPEHUs] BOJbI OT TEMIIEPATypbl JKUJIKOCTH M IUJIOIIAIU €€ IOBEPXHOCTH,
AIEKTPU3ALUU TeJl U B3aUMOJICUCTBUE BJIEKTPUUECKUX 3apsAI0B, B3aUMOACHCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3YyaJU3allMsl MArHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB,
JIEMCTBUE MAarHUTHOTO MOJIsl HA TMPOBOAHUKE C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBA 3JIEKTPOABUTATEINS MMOCTOSIHHOTO TOKA): (hOPMYJIUPOBATH MPOBEPSIEMbIE
CHJIbI, cOOMpaTh YCTAHOBKY M3 NPEUIOKEHHOI0 000pYAOBaHUS, ONMUCHIBATH XOA
ombITa U (POPMYIUPOBATH BHIBOBI;

[IpoBOIUTE TpsIMBIE H3MEPEHUS TEMIEPATYPbl, OTHOCUTEIBHOW BIIAKHOCTU
BO3/yXa, CUJIbI TOKA, HATIPSKEHUSI C UCTIOJIb30BAaHUEM COOTBETCTBYIOIIUX TPUOOPOB
Y JIaTYUKOB TEJIECHOM BEJIMYMHBI, CPAaBHUBATH PE3YJIBTATHI U3MEPEHUN C YUETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH;

IPOBEJICHUE UCCIIEOBAHMS B 3aBUCUMOCTHU OT OAHOW (PU3NYECKOW BEIMYUHBI OT
JPYrol C HMCHOJB30BAHUEM NPSIMBIX HM3MEPEHHH (3aBUCHMOCTH CONPOTUBIICHUS
MIPOBOJIHUKA OT €0 JJIMHBI, IUIOIAAN MONEPEUYHOI0 CEYEHUS U pa3Mepa BEUIeCTBa
IPOBOJHMKA, CHJbl TOKa, HWIYIIEr0 4Yepe3 MPOBOJAHMK, OT HANpSKEHUS Ha
MPOBOJIHUKE, MCCIENIOBAHMS IOCIEI0BATEILHOTO U MapaJIEIbHOTO COEIUHEHUS
MPOBOJHUKOB): IJIAHUPOBATh HCCIEOBAaHUE, COOp JAaHHBIX M TPOBEICHUE
U3MEpPEHUM, cleays MpeUIOKEHHOMY IUIaHy, (QUKCUpPOBaTh MOJYyYEHHbIE
pe3ynbTaThl B 3aBUCHMOCTH OT BHJA TaOIUL M IpadUKOB, AeNaTh BBIBOIBI IO
pe3ysnbTaTaMm MCCIIEIOBAHUS;

IPOBEJCHUE JOMOJHUTEIbHBIX H3MEepeHUu (u3nueckol BeNMUYUHBI (yAesbHas
TEIIOEMKOCTh BEILIECTBA, CONPOTUBIICHUE IPOBOIHUKA, PA00Ta U MOLTHOCTh TOKA):
IUIAHUPOBATh W3MEpPEHUs, COOMpaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, CJIE€IOBaTh
NPEIIOKEHHON MHCTPYKIIMU U paCCUUTHIBATh 3HAYEHUSI U3MEPEHHI;



coOmoaTh mpaBuia TEXHUKH Oe30macHoCTH mpu paboTe ¢ 1a00paTOpHBIM
00opy1I0BaHUEM;

XapakTepu3oBaTh MPUHIMUIBI JACHCTBUS H3ydaeMbIX MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPOM B UX ONUCAHUU (B TOM YHCIIE: CUCTEMa OTOIUICHHS JI0Ma,
TUTPOMETp, MapoBasi TypOWHA, aMIIEpPMETP, BOJBTMETP, CUETUUK AIICKTPHUUECKOU
OHEPTUH, DJIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTENbHBIC SJIECKTPONPUOOPHI
(mpumMepsl), AIEKTPUUECKUE MPEIOXPAHUTENH, AJIEKTPOMATHUTHI,
AJIEKTPOJBUTATENIM). TIOCTOSIHHBIM TOK), HCIIOJNB3ysl 3HAHUS O (PU3NYECKHUX
CBOMCTBAX M 00ECIIEUEHHOCTH (PU3UUECKUMHU yCIOBUSIMU;

pacmo3HaBaTh MPOCTEUIITNE TEXHUICCKUE YCTPOUCTBA U U3MEPUTEIBHBIC TTPHUOOPHI
M0 CXEMaM U CXEMaTUYECKUM PUCYHKaM (PKHIKOCTHBI TEPMOMETp, TEPMOC,
MICUXPOMETpP, TUTPOMETP, JABUTATEIb BHYTPEHHETO CrOpPaHMs, AJIEKTPOCKOIL,
peoCTaT), COCTaBJISITh CXEMbl BJEKTPUUECKUX IENel C MOCJIeIOBATEIbHBIMU U
JIOTUYECKUMH COCJIMHEHUSMH DJIEMEHTOB, TOKa3biBasg YCJIOBHBIE 3JIEMEHTHI
0003HaYEHUS ANEKTPUIECKUX IIETICH;

MPUBOJUTH TPUMEPHl (HAXOAUTh HHPOPMAIMIO O MpUMEPaX) MPAKTHIECKOTO
UCIIOJIb30BaHUsI (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KU3HM JJiA OOecreyeHus
O0e3omacHOCTH TMpu paboTe ¢ MNpudbopaMu U TEXHUUYECKHUMH YCTPOMCTBaMH,
COXpaHEHUsI 37I0pOBbS W COOJIOACHHUS HOPM SKOJOTUYECKOrO TOBEACHHUS B
OKPY’KAIOIIEH CPEE;

UCCIeI0BaTh MOUCK (hU3UUYecKoro cojepxkanus uHdopMauuu B MHTepHeTe Ha
OCHOBE CYIIECTBYIOIIMX 3HAHUW ¢ METOJIa CpPAaBHEHUS JOTOJHUTEIbHBIX
HMCTOYHUKOB NPENIOKEHHOW HH(pOpMAIUU, KOTOpas SBISIETCS MPOTUBOPEUUBOM
WJTU MOKET OBITh HEJIOCTOBEPHOM;

WCIIOJB30BaTh TMPU  BBHIMIOJHEHUW YYEOHBIX 3aJlaHUN  HAYyYHO-TIOMYJISIPHYIO
auTepaTypy (pU3nuecKoro coiep)kaHus, CIPaBOYHbIE MaTepUalibl CETH, PECYPCHI
WNuTepHera, BiajeTh NpuéMamMu KOHCIIEKTHPOBAHUS TEKCTA, KOHBEPTHUPOBATH
nH(pOpMaIio U3 0JTHONU 3HAKOBOM CHUCTEMBI B JAPYTYIO;

co3/1aBaTh COOCTBEHHBIE TUCHMEHHBIE U KPATKUE YCTHBIE COOOIIEHUSI, 0OMEHUBASICh
uH(popMaImen U3 HeCKOJIbKUX MCTOYHUKOB PEAIbHOTO COJICPKAHUSI, B TOM YHCIIE
pPE3YyJAbTATOB MPOEKTHOW WJIM HUCCIIEIOBATENIbCKOMN NIESITENBHOCTH, TP 3TOM YMEJO
WCITI0JIb30BATh U3yUYCHHBIN MOHATHBIN anmapaTHbIi Kypc (DU3UKHU, YTO MPUBOIUT K
IIPOBEJICHUIO ITPE3EHTALINM;

IpU  BBINOJHEHUM TPOCKTOB U  (UBUYECKUX MCCICAOBAaHUN  OMpEeIUTh
O0SI3aHHOCTH B TPYyIIE B COOTBETCTBUM C TIOCTaBJICHHBIMHU 3aJjayaMu,
KOHTPOJIMPOBATh BBIMOJHEHUE TUIAHOBBIX JEUCTBUM U KOPPEKTUPOBATh WX,
aJIcKBaTHO  OICGHMBATh BKJAJ B  JICITEIBHOCTh TPYNIbI, BBICTpAUBaTh
KOMMYHUKATUBHOE B3aUMOJICUCTBUE, IIOCTOSIHHO SI PEIIMTEIHbHO pa3periaro
KOH(DJIUKTBHI.



TEMATUYECKOE NMNIMAHUPOBAHUE

No Ha3zBanue pa3nenoB u TeM porpamMMmsbl KonnuectBo vacos DnextpoHHbBIC (IU(POBHIC)
/I Bcero Kontponwshble — IIpakTuueckue 00pa30BaTEIbHbIC PECYPCHI
paboTHI paboTHI

Paznen 1. TemioBble siBjIeHUS

1.1 CtpoeHue u cBOMCTBa BEIIECTB 7 bu6mmoreka IJOK
https://m.edsoo.ru/7f4181ce

1.2 TemnoBble mpoLecchl 21 1 5 bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce

Htoro o pazaeny 28

Pazgesa 2. JjekTpuiyecKkue 1 MArHUTHbIE SIBJICHUS

2.1 DnexTpuyecKue 3apsaHbIE YCTPOHCTBA. 7 1 bubmorexa [JOK

3apspKeHHBIC TEJIa U KX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce

2.2 TloCTOSIHHEIN TOK 20 1 7 bubmoteka [IOK
https://m.edsoo.ru/7f4181ce

2.3 MarauTHsle SIBJICHUS 6 1 1,5 bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

2.4 DneKTpoMarHuTHas MHAYKIUS 4 bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce

Hroro no pazneny 37

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 68 3 14,5

I[TPOTPAMME
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