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1. IHHOACHUTEJBHAA 3AITUCKA

PaGouas mporpaMmMa cocTaBiieHa Ui 3aHATHI ¢ ydammmucs 8-11 kmaccoB BO BTOPOH IMOJIOBUHE JHS B
COOTBETCTBUU ¢ HOBBIMUTpeOoBaHusMu OI'OC.

Hacrosimas pabGouast mporpamma «KCIIepIMEHTaNbHas (PU3HKay pa3paboTaHa ¢ y4eToM:

. @enepanpHoro 3akoHa Ne 273 ot 29.12.2012 roma «OO6 obpasoBanuu B Poccuiickoii
Denepanun»
. [Tpukaza MunoopHayku Poccum ot 29.08.2013 roma Ne 1008 «O6 YTBEPKJICHUU

[Mopsinka opraHw3aud W OCYHIECTBICHUS OOPa30BATEIBHOW JEATEIHHOCTH 110 JOMOJHUTEIBHBIM
0011eo0pa3oBaTeIbHBIM TPOrPaMMaM»

. [Tucema MunucrepctBa oOpasoBanuss Hayku PO or 18.11.2015  Ne (09-3242
«MeTouuecKie PEeKOMEHIAUH O MPOSKTHPOBAHHIO JOTOIHUTEIBHBIX 00IEPa3BUBAIOIIUX TPOrPAMM
(BKJIFOYAsl pa3HOYPOBHEBBIC IPOIPAMMBI»

. Canllun2.4.4.3172-14"CanuTapHO-3NIUAEMUAOIIOTHIECKHE  TpeOOBaHUS K  YCTPOWCTRBY,
COJIEP)KaHUI0O M OpraHu3allud pexuma padoTbl 00pa30BaTENIbHBIX OpraHU3alui JOMOJHUTEIBHOIO
o0pa3oBaHUs J1eTei»

PaGouasi mporpamMma mpeanojiaraer WHCHOJIb30BaHHE CPEICTB O0y4YeHHs] W BOCIHTAHHUS IEeHTpPa
"Touxa pocra".

Hcnonp3oBaHue I.IPI(prBBIX AAaTYUKOB B KaUC€CTBC M3MCPUTCIIbHBIX MHCTPYMCHTOB U3MCHSCT MMOAXOMAbI K
IMPOBCACHUIO IMMPAMBIX I/I3MGPGHI/II>1(1)I/I3H‘-ICCKI/IX BCJIIMYHH.

TpaauLIMOHHO B Ka4eCTBE CPEJCTB M3MEPEHHUS MCIIOJIb30BAINUCH MPOCTEHIINE HHCTPYMEHTHI (PblUaXKHbIE
BEChl M pA3HOBECHl, MEH3YypKa, JTUHAMOMETP, TEPMOMETP) M CTpelOYHble NpHOOpHI (ammepmeTp U
BOJIETMETD).

Hcnons3oBanue HHq)pOBLIX AAaTYUKOB IO3BOJICT Ha COBCPHICHHO JAPYroM Ka4YC€CTBCHHOM YPOBHC
IMPOU3BOANTE HU3MCPCHUA BPCMCHHU, PACCTOAHUSA, UMCTb BO3MOKHOCTH PETUCTPHUPOBATH U Ha6J'[IOI[aTI>
N3MCHCHHEC BO BPCMCHHU TAKHUX BCIIMYMWH KaK TCMIICPATYypa, SJICKTPUICCKOC HAIIPSXKCHUEC, CHUJIa TOKA U T. 1.

Jns paboTel ¢ UUGPOBBIMU JAaTYMKAMHU HCIIONIB3YETCs CIIELUAIbHOE HpPOrpaMMHOE OOecleyeHue,
YCTaHOBJEHHOE Ha KommbioTep. [ KoMMyHHMKanMu LUQPOBBIX JNAaTYMKOB, 3alMCH W XpaHEHUS
UHpOpPMalLlMK, TOJIYYEHHOW C MX MOMOINbI0, Hu(poBas 1adopaTopus HCHOIb3YETCS B KOMILUIEKTE C
HOYTOYKOM C HEOOXOJMMBIM YCTAHOBJIEHHBIM ITPOrPAMMHBIM O00O€CTIeUeHUEM.

Hcnonb30BaHue KOMITBIOTEPHOM (POPMBI pErucTpaliy MOJy4YeHHbIX 3HAYEHUH U MOCTPOEHHUs IpaduKoB
M3MEHSET MOJAX0/IbI K 0(OpMIIEHHIOIA00PaTOPHBIX U MPAKTUYECKUX padOT 00yUYarOIUMUCS.

HaHHBIe, MOJIYYCHHBIC IIpHU ITOMOIIIA III/I(l)pOBI)IX JaTYUKOB, BHOCATCA B JJICKTPOHHBIC Ta6J'II/IIII)I, qTo
IMMO3BOJIACT CTPOUTH FpaCbI/IKI/I 3aBHCHUMOCTECH HUCCICAYEMBIX BCJIMYHMH Ha OJOKPAHEC KOMIIBIOTEpPA. Ha
OCHOBAHHUH 3THUX l“pa(bI/IKOB ACJIaTh BBIBOJBI O XapaKTEPC 3aBUCUMOCTHU BCIIMYUH OT BPECMCHU WJIN APYTHUX
mapamMceTpoOB. Hcnonws3oBanue I.IH(I)pOBBIX HaGOPaTOPHﬁ CYIICCTBECHHO paCIHrpsCT CIICKTP BO3MOXKHBIX
OIIBITOBH HCCHCI[OBaHI/Iﬁ.

B mnmponecce p8.3pa6OTKI/I nporpamMmbl TJIAaBHBIM OpPUCHTHUPOM CTaJla HCJIb TapMOHHWUYHOI'O CAWHCTBA
JINYHOCTHOT'O, IMTO3HAaBATCIIbHOTO,KOMMYHHUKATUBHOI'O U CONUAJIBHOTO PA3BUTHA YUAILIUXCA, BOCIIUTAHUC Y
HUX MHTEPECCAa K aKTUBHOMY IMMO3HAHWIO 3aKOHOB IMMPHUPOALI, YBAXXHUTCIBbHOI'O OTHOIICHUA K TPYAY.

[IporpaMma MeeT eCTECTBEHHOHAYYHYIO HAallPaBICHHOCTb.

[Iporpamma mpenHazHaueHa sl YYalIUXCs, JKEIAIOMUMX IMO3HAKOMUTHCS C MPHEMaMH, METOJaMHU U
croco0amMy TMPUKJIATIHOTO NMPUMEHEHUS (DU3MKM B MPAKTUYECKOH >KM3HHM, MOKa3aTh POJib (PU3MKHU Kak



HAayKH B HpaKTH‘IeCKOfI JCATCIIBHOCTH YCJIOBCKA.

[IIKOABHUKM IIOJIydaT peaJbHYl0 BO3MOXHOCTb O3HAKOMHUTBCS HE TOJIBKO C TEOPETHUECKUMHU
MaTepHajaMH, HO ¥ IPUOOPECTH MPAKTUYECKNE YMEHHUS U HABBIKH MCIIOJIb30BAHMS MPUKIATHBIX 3HAHUH,
yro OyJger CcHocoOCTBOBAaTh pACIIMPEHUIO0 3HAHMK ydallMxcst O [peaMmere, Oojiee  YETKOM
npoOpHEHTAIIMOHHON HAIIPABICHHOCTH AaIbHEHUIIIET0 UX 00y4eHusl.

Kypc paccuutan Ha 34 yaca.

JlaHHBINA Kypc BHEYPOUHOM JEATENbHOCTH UMEET CBOEW LIEIbI0 PAa3BUTHE MBILIUICHUS, NPEXKIE BCEro, U
dopMHupoBaHHE CHUCTEMHOTO MbIIUIeHUs. M3yuenue mnpenmera «®Dusnka» CrocoOCTBYET pPEIICHHIO
CJICAYIOLIMX 3a]ay:

o 3HAKOMCTBA O0YyYaroIMXCs ¢ METOAOM HAay4yHOI'O IO3HAHUS U METOJAMU HCCIIEN0BAaHUS
00BEKTOB U SIBICHUI IPUPOJIBI;

. npHOOpeTEeHUsT OOYYAOIIUMHUCA 3HAHWK O MEXaHWYECKUX SBJICHHUSAX, (U3HUCCKUX
BEJIMYMHAX, XapaKTEPU3YIOLINX T SBJIICHUS;

. dbopMupoBaHHe y OOy4arOmMXCs YMEHUH HAOMIOJaTh TPUPOTHBIC SBICHUS U
BBITIOJIHSTH OIIBITHI, Ja0OpaTopHbIE PadOTHl M AKCIEPUMEHTAIBHBIE HCCIEIOBAHUS C UCIOJIb30BAaHUEM
U3MEPUTENBbHBIX TPUOOPOB;

. OBIIQJICHUSI OOYYAIONIMMHUCSA TAaKMMU OOIIEHAYYHBIMH TIOHATHUSMH, KaK IPUPOJHOE
SIBJICHHE, SMIIMPUYECKH YCTAHOBIIEHHBIN (DaKT,mpobiiemMa, THIIOTe3a, TEOPETUIECKUN BBIBOJ, PE3yIbTaT
JKCIIEPUMEHTAIILHON IIPOBEPKH;

L IIOHUMAaHHUC 06yanOIIII/IMI/ICH OTINYHHU Hay4YHBIX JaHHBIX oT HerOBepCHHOﬁ
UHPOpPMALMU, IEHHOCTH HAYKH JJs YJIOBJIETBOPEHHUS OBITOBBIX, MPOU3BOJICTBEHHBIX M KYJIBTYPHBIX
NOTPEOHOCTEH uenoBeka.

HeHHOCTHbIMI/I OPUEHTHPAMH IIpU OCBOCHHWH KypcCa CIYyXaT: colualibHass COJHUIAAPHOCTb, TPyd U
TBOPYECTBO, HAYKa, HCKYCCTBO, IIPUPOJA,49CIIOBEYCCTBO U CIr'0 pa3BUTHC

2. PE3YJIBTATDBI OCBOEHUAA KYPCA BHEYPOYHOM JAEATEJBHOCTHU
«TPAKTUYECKOE IPUMEHEHUE ®U3UKN»

W3ydenue kypca BHeEypouHOU nesitenbHOCTH «lIpakThueckoe mpuMeHeHue (U3HMKH» HaANpaBlIeHO Ha
dbopMUpOBaHWE JIMYHOCTHBIX, MeETANPEIMETHBIX M TMPEAMETHbIX pPe3yJbTaTOB OOYUYCHHS,
COOTBETCTBYIOIIUX TpeOoBaHUSAM (henepaqbHOr0 TOCYJapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHAapTa
OCHOBHOTO 00IIIeT0 00pa30BaHMUS:

JIM4HOCTHBIE pe3y/IbTaThI:

1. ®opMupoBaHuE OTBETCTBEHHOIO OTHOIICHUS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH K
caMo00pa30BaHUIO M CaMOPa3BUTHIO HA OCHOBE MOTHBAIMM K OOy4YeHHIO M IIO3HAHUIO, DPa3BUTHE
CaMOCTOSITENIbHOCTH B MIPUOOPETEHUH U COBEPILIEHCTBOBAHUH HOBBIX 3HAHMIA;

2. DopMHUpOBaHUE TTO3HABATEIBHBIX MHTEPECOB, PA3BUTUE WMHTEIUIEKTYAIIbHBIX, TBOPYECKUX
crocobHocTel, (hopMHpOBaHHE OCO3HAHHOIO BBIOOpAa M IMOCTPOCHME MAajbHEHIIeW WHAWBHIYalbHOU
TPaeKTOPUHU 0Opa30BaHMUS;

3. Bocrinranne poOCCHMHCKON TpakIaHCKOW HACHTHUYHOCTH: IAaTPUOTH3MA, YBAXKEHUA K
OtedecTBY, 0OCO3HAHUS BKJIaZa OTEUYECTBEHHBIX YUCHBIX BPa3BUTHE MUPOBOW HAyKH;

4. ®opmMupoBaHue 1IETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU W OOIIECTBEHHON MPAKTHKH, YOSKICHHOCTH B BO3MOXKHOCTH TO3HAHHS MPHUPOJBI, B
HEOOXOJUMOCTH Pa3yMHOI'O HCIIOJIIB30BAHMS JOCTH)KEHUH HAyKM W TEXHOJOTMHM JJs JalibHEHIIero
Pa3BHUTHS YEIIOBEYECKOTO OOIIECTBA, YBAXKEHUS K TBOPIIAM HAYKH M TEXHHUKH, OTHOIIEHUS K (PU3HKE KaK K



AIIEMEHTY 00IIIeUeI0BEYeCKONKYIBTYPHI;

5. YMeHue KOHTPOJUPOBAaTh MPOLECC U pe3ylbTaT y4yeOHOW U HCCIeA0BaTEIbCKOM
JIESATEILHOCTH B IIPOLIECCE U3YUCHHS 3aKOHOB IPUPO/IbI;

6. dopMHUpOBaHNE KOMMYHHMKATUBHOW KOMIIETEHTHOCTH B OOLICHMM U COTPYAHHUYECTBE CO
CBEPCTHUKAMHM, AETBMM CTapllero M MIAJIIEro BO3PacTa, B3POCIBIMU B IIpoliecce 00pa3oBaTeNIbHOH,
0O0I1ECTBEHHO MOJIE3HOM, yUeOHO-HCCIIeJ0BATENbCKOM, TBOPYECKON U IPYTHUX BUJIOB JIESTEILHOCTH;

7. DOpMHUPOBAHHE OCHOB DSKOJIOTMYECKOW KYJIBTYPBl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJOI'MYECKOI'O MBILIUIEHUS, Pa3BUTHE ONbITA IKOJIOTUYECKH OPUEHTHUPOBAHHON peQIIeKCHBHO-
OLICHOYHOM ACATEIBHOCTH B )KU3HEHHBIX CUTYaLUAX

8. KpI/ITI/ILIHOCTB MBIINUJICHUS, HWHHIOHWATHBA, HAXOA4YHMBOCTH, AKTHUBHOCTH IIpU PCHICHUU
IMMPAKTUYCCKUX 3a1a4.

MertanpeameTHble pe3yJibTaThI:

1. YMeHue caMOCTOSTEIBHO ONPEACTATh LN CBOEr0 O0YUYCHHSI, CTAaBUTh U ()OPMYIMPOBATH
JUTst ce0s1 HOBBIE 33/1a4u B yucOe, pa3BUBaTh MOTHBBI M HHTEPECHI CBOCH MMO3HABATEIBHON ACSITETLHOCTH;

2. YMeHne COOTHOCUTh CBOM JCHCTBHS C IUIAHUPYEMBIMH PE3YyJbTaTaMH, OCYLIECTBIISITH
KOHTPOJIb CBOEH AESITENbHOCTH B MpOIecCce JOCTHKEHHS pe3yibTara, ONpeAesaTh CIOCOObI AeUCTBUI B
paMKax TpeMIOKEHHBIX YCIOBUM M TpeOOBaHUM, KOPPEKTUPOBATh CBOM JEHCTBUSI B COOTBETCTBUH C
MU3MEHSIOLLIENCS CUTYaluEeH;

3. YMeHue ornpeAeniarb MOHSITHS, CO3AaBaTh OOOOIICHUS, YCTaHABJIMBATh aAHAJIOTHU,
KJIacCU(PHUITUPOBATh, CAMOCTOSTEILHO BRIOUPATh OCHOBAHUS U KPUTEPHH JIJIs KJIaCCU(PUKALINH;

4, VcranaBiuBarthb IMPUYIUHHO-CJIICACTBECHHBLIC CBA3HW, CTPOUTH JIOTHYECKOC PaACCYXKICHUC,
YMO3aKJIKHUCHUC (I/IHILYKTI/IBHOC, ACAYKTUBHOC U I10 aHaJ'IOFI/IPI) H ACJ1aTh BBIBOJBI,

5. Pa3BuTHe =~ KOMIETEHTHOCTM B OOJACTM  HUCIOJB30BaHUS  HMH(OpPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTUI;

6. [TepBoHavabHBIEC TIPEICTABICHUS 00 HAESIX U 0 MeToAaxX (PU3MKH Kak 00 YHUBEPCATHLHOM
MHCTPYMEHTE HAYKH U TEXHUKH, O CPEICTBE MOJIETMPOBAHUS SBJICHUN U MTPOLIECCOB;

7. YMmenue BuaeTh (U3MUECKYIO 3aJadyy B KOHTEKCTE MPOOJIEMHON CHUTyallMud B JPYruX
JUCLUIUINHAX, B OKPY’KaOILEH )KU3HH;

8. YMeHue HaxoIuTh B pa3IMYHbIX UCTOYHHKAX MH(POPMaIMIO, HEOOXOAUMYIO JJIsl PELIeHUS
du3nueckux 3ajad, U MPeJICTaBIATh €¢ B MOHATHON (hopMe, MPUHUMATh pEIlIeHHE B YCIOBUAX HEMOJIHOMN
WIM U30BITOYHOM, TOUHOW MJIM BEPOSITHOCTHOW MH(OpMaLINK;

9. YMeHue OpraHu3oBBIBATh Y4E€OHOE COTPYJHHYECTBO M COBMECTHYIO JESTEIbHOCTH C
YUUTEIEM W CBEPCTHHKAMM;, paboTaTh WMHIUBUIYalbHO W B TpYINIE: HAaXOAWTh O0Ilee pelieHue u
paspemiath KOHGJMKTBI HAa OCHOBE COIJIACOBAHMSA MO3UIMH M YydeTa HHTEpPecoB; (HOpMYIHpPOBATh,
apryMEHTHPOBAaTh U OTCTANBaTh CBOE MHEHUE.

10. YMeHue BBIIBUTATh TUIIOTE3bl MPU PELICHUH 33Jauyd MOHMMATh HEOOXOJMMOCTh HX
IIPOBEPKU;
11. IlonnMaHue CYIIHOCTH aIrOPUTMUYECKUX MNPEANMCAHUA M yMEHHUE JeHCTBOBAaTh B

COOTBETCTBUH C NPEAIOKECHHBIM aJITOPUTMOM.

IIpeaMeTHbIe pe3y/ibTaThI:

1. Oco3HaHue [IEHHOCTH W 3HaueHUs (DU3WKU U €€ 3aKOHOB JIJISi TIOBCETHEBHOW JKU3HHM YeIOBEKa
U €€ POJM B Pa3BUTUU MATEPUAIBLHON HUIyXOBHOW KYJIbTYpBHI.

2. @opMHpOBaHUE NPEICTABICHUN O 3aKOHOMEPHOW CBSI3M U IIO3HABAEMOCTH SIBJICHUM IPUPOJBL,



00 OOBEKTUBHOCTH HAYYHOTO 3HAHHUS, O CUCTEMOOOpasymomeill ponu (U3MKW Ui Pa3BUTHUSA IPYTUX
€CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTHH.

3. @opMHUpOBaHUE NPEICTABICHUNA O 3aKOHOMEPHOM CBSI3M U IIO3HABAEMOCTH SIBJIICHUU IPUPOJBI,
00 OOBEKTHBHOCTHM HAYYHOTO IO3HAHMSA, O CUCTEMOOOpa3yromel poiau (pU3MKH IS Pa3BUTUSA APYTHX
HayK, TEXHUKU U TEXHOJIOT .

4. @opMHUpOBaHUE TEPBOHAYAIBHBIX MPEICTABICHUH O (PHU3MUECKOW CYITHOCTH SIBICHHIM
IOpUPOJBI, BHUJAX MATE€PUU, YCBOEHHE OCHOBHBIX HAEH (U3UKU TEIUIOBBIX SBJICHHH (OCHOBHBIX
nonoxennit MKT, 3aKk0OHOB TepMOJMHAMUKH, OCHOBHBIX MPUHIIUIIOB paOOTHI TEIJIOBBIX MAIIMH, 3aKOHOB
JIEKTPOCTATUKH, IIOCTOSHHOTO TOKa, Amriepa, JlopeH1a).

S. VYcBoeHus: cmbicia  (PU3MUECKUMX 3aKOHOB, DPACKPBIBAIOUIMX CBS3b (PU3UYECKUX  SBICHHIA,
OBJIaJICHNE TIOHATUITHBIM aIapaToM HCUMBOIMYECKUM SI3BIKOM (DH3HKH.

6. ®opMupoBaHUE HAYYHOT'O MUPOBO33PEHUS KaK pe3yibTaTa u3ydeHus (pyHIaMeHTaIbHBIX 3aKOHOB
(GU3uKN; yMEHHs I0JIb30BaTbCs METOJAMH HAyYHOTO IO3HAHUS INPHUPOJBL: HNPOBOIUTH HAOIIOAEHUS,
CTPOHUTH MOJIENIM ¥ BBIABUIaTh TUIOTE3bI, OTHICKMBATH U (POPMYIMPOBATH JOKA3aTEIBLCTBA BBIIBUHYTHIX
TUIIOTE3; IUIAHUPOBATh U BBINOJHATH SKCIEPUMEHTHI, IPOBOJUTH HpPSMblEe U KOCBEHHBIE M3MEPEHHUs C
UCTIOJIb30BaHUEM TPHOOpPOB, 00pabaThIBaTh pe3yabTaThl HW3MEPEHUH, IMOHUMATh HEU30EKHOCTh
HOrPEIIHOCTEN JIOOBIX H3MEPEHUll, OLIEHWBATh T'PaHMLbI IOTPEIIHOCTEH H3MEpEeHUH, NMPeCTaBIIATh
pe3yabTaThl U3MEPEHUH C TOMOIIBIO TAOIHII, TPAPUKOB U (POPMYIL

7. O6Hapy>KI/IBaTB 3aBUCUMOCTH  MCKAY (I)I/I3I/I‘{CCKI/IMI/I BCIn4YnHaMHM, BbIBOAUTH H3
SKCIICPUMCHTAIIbHBIX q)aKTOB U TCOPCTUUCCKHX MOZIGJIef/'I (1)I/IBI/I‘ICCKI/IG 3aKOHBI, OOBSACHSATH IMOJIYYCHHBIC
PE3YyJbTAaThl U ACJIaTh BBIBOIBI;

8. [Tonumanue (U3NUECKMX OCHOB M TPUHLMUIOB JCHCTBUS (pabOThI) MAlIMH U MEXaHH3MOB,
CPEICTB IMEPEIBIKCHUS U CBSI3H, OBITOBBIX MPUOOPOB, HPOMBIIUICHHBIX TEXHOJIOTHYECKHX IPOIECCOB,
BIIMSHUSI UX HA OKPYXAIOIIYIO CPEeay; OCO3HAHHE BO3MOXKHBIX MPHUYUH TEXHOTCHHBIX M IKOJOTHUECKHX
KaTacTpod;

9. ®opmMupoBaHUE YMEHMSI NPUMEHSATHh TEOPETUYECKHE 3HaHMs MO (U3MKE Ha MpPaKTHKE, pelaTh
¢du3nyeckue 3aauy; IIaHUPOBATh B MIOBCEIHEBHON KU3HU CBOU JIEMCTBUS C MPUMEHEHUEM MOJTYYEHHBIX
3HAaHUW 3aKOHOB MEXAHUKHU; YMEHMsI MOJIb30BaThCS (PU3MUECKUM TEKCTOM (aHAJIU3UPOBATh, U3BJIEKATh
HEOO0X0uMyI0 HMH(OpMAIMI0), TOYHO M TIPAMOTHO BBIpaXXKaTb CBOM MBICIM C TPUMEHEHUEM
MaTeMaTU4eCKON TEPMUHOJIOTUN U CUMBOJIMKH, IPOBOJUTH Kilaccu(UKAINM, JOTHUYeCKHe 0O0CHOBAHMUS;

10. Bnanenue 0a30BBIM MMOHATUHHBIM arrmapaToM 1o OCHOBHBIM pa3AcjiaM COACPIKAHUA

COJAEP)KAHME BHEYPOUYHOM JAEATEJBHOCTU «IIPAKTUYECKOE IITPUMEHEHUE
OUBUKN»

TEMA 1. CTPOEHUE U CBOMCTBA BEIIECTBA

Ctpoenue BellecTBa. B3anmoneicTBHe dacTHIl BemlecTBa. MoJAENIM CTPOEHUS Ta30B, KUIAKOCTEH H
TBEPABIX TEI.

Jlabopamopuwvie pabomoi:
N3mepenue pazMepoB MOJIEKYIT C TOMOIIBI0 TalIeTKH. MI3MepeHne pa3MepoB MallbIX Tell METOJIOM PSI/IOB.
IIpumepnvie memuvl NPOEKMHBIX U UCCIE00BAMENLCKUX PAOOM:

Co3manne 00bEeMHOW MOJIETH KPUCTAUTMYECKON peIIeTKH HEKOTOpPhIX BemecTB. CrocoObl M3MepeHus
pa3MepoB MOJIEKYI.



Dopmbl opeanuzayuu desimenbHOCMU — KIACCHO-YPOYHasl, perjaMeHTHpOBaHHasl IUCKyccHs, paboTra B
MaJIbIX Tpymmnax

Buowvl Oesamenvnocmu — uTeHHWE U OOCYXJEHHE TEKCTa CTared WHTEpPHET-CaliToB, 0OCYXIeHue
JIOKJIQJIOB M TIPE3EHTAIMi, COCTaBJIEHHE HPEIICHHUE 3a/1a4, 00CYkIEHHE CITIOCOO0B peIICHUsI.

TAMA 2. OCHOBBI TEPMOJIMUHAMUKHU

TeroBoe paBHOBecue. Temmeparypa U criocoObl ee uaMepeHus. CBs3b TEMIIEPATYPhl CO CKOPOCTHIO
Xa0THUYECKOT'0O ABUXCHHUA YaCTUL. BHyTpeHHSIH OHECpIrusts u CHOCO6BI €€ HU3MCHCHUI. BI/II[IJI
termioooMena. KonndecTBO TemioThl. YeidbHAs TEIUNIOEMKOCTh. 3aKOH COXPAaHEHHS SHEPTUU B
TEIUIOBBIX Iporeccax. HeoOpaTuMocTh mpoIeccoB TEII000MEHa.

Jlabopamopuvie pabomoi:
H3mepenue TeMiiepatypsl BO3IyXa, BOJIbI, TOYBBL. CIIOCOOBI M3MEHEHUSI BHYTPEHHEH YHEPTHH.
[TosrydeHue TernoTE IPH TPEHUH U yaape.l3ydenne ckopocTH TeriiooOMeHa.

W3mepenune yaenpHON TEIUIOEMKOCTH JKUAKOCTH DKCIepUMEHTaIbHas padoTta «DPQeKT BOASHON OaHm»
IIpumepnvie memovl npoOEKMHbIX U UCCIEO0BAMENLCKUX PAOOM.:

HWcropust cozmaHusi mpuOOPOB Il U3MEPEHUs TeMIlepaTypbl. Bubl Temionepeaaun, UCHOIb30BaHUE B
TEXHHKE U OBITY.

Hcnonb3oBaHue 3HaHUH O BMJAX TEIUIOOOMEHa B CTpOMTENbCTBE. Vcnosib3oBaHME 3HAHMH O BUAAX
TETI000MEeHa B paboTe Moenbepa. Beunsiii iBurarens — MU} Wik peaabHOCTh?

Dopmbl oOpeaHusayuu OesmerbHOCmU — KIIACCHO-YPOYHAs, perjJaMeHTHPOBaHHAs JAUCKYCCHs, paboTa B
MaJIbIX Tpymmax

Buowr Oesmenvhocmu — 4YTeHWE W OOCYXKJCHHE TEKCTa CTaTeil MHTEPHET-CalTOB, OOCYXIEHHE
JIOKJIQJIOB M TIPE3EHTAIMH, COCTAaBIIEHHE HpEIICHUE 3a/1a4, 00CYkKIEHHE CITOCOO0B peIIeHUsI.

TEMA 3. UBMEHEHME ATPETATHBIX COCTOSIHUM BEIIIECTBA

I/IcnapeHHe 1 KOHJCHCaIusd, KUIICHHUC. 3aBHCHMOCTD TEMIICPATYPbl KHUIICHUA OT HABJICHUS. BraxxHocth
BO3JyXa. [InaBnenue u Kpucraui3anus. yI[eJ'ILHaH TCIJIOTA IJIAaBJICHUA U Hap006pa30BaHI/IH. YI[CJ'H)HaH
TCIJIOTA CropaHusl. PacueT koanudecTBa TEIIOTHI npu TenI000MeHe.

Jlabopamopuvie pabomoi:

I/I3yquI/Ie 3aBUCUMOCTH CKOPOCTHU HUCHAPCHUA OT BHCIIHUX YCJ'IOBI/Iﬁ " CTPOCHUS BEIICCTBA. I/I3MepeHHe
BJIAJKHOCTH BO3aYyXa.

Ipumepnvie memvl NPOEKMHBIX U UCCIE008AMENLCKUX PAOOM
Poct kpucramioB: 3aBUCUMOCTh CKOPOCTH POCTA OT BHEIIHUX YCIIOBUM.

PocT kpucramion: 3aBUCUMOCTb (DOPMBI KPUCTANIMYECKON pelIeTK oT mpumMeceil. TernoBble sBIeHUs B
(boIBKIOPE Pa3HBIX HAPOJIOB.

Dopmbl opeanuzayuu OesimenrbHOCMU — KIACCHO-ypOUHas, periaMeHTUPOBAaHHAs JUCKyccus, pabora B
MaJIbIX TPyMIax

Buowr Oesimenvhocmu — 4YT€HUE M OOCYXKAEHHE TEKCTa CTaTeil MHTEpHET-CaliToB, 00CYXICHHE
JIOKJIJIOB U TPE3EHTAlMi, COCTaBJIEHUE HpEIIeHHUE 3a/1a4, 00CYyXk/IeHHE CITIOCOO0B pelIeHusl.

TEMA 4. TA3OBBIE 3AKOHBI

["a3oBble 3ak0HBI: 3aK0H boitnsa-Mapuotra, 3akon Llapins, 3akon I'eii-JIroccaka. O0beTMHEHHBINH ra30BbIH
3aKOH.

Jlabopamophvie pabomui:



OKcnepuMeHTallbHas npoBepka 3akoHa ['eit-Jlroccaka
IIpumepHule memvi NPOEKMHBIX U UCCTIE008AMENLCKUX PADOOM.:
CocraBieHue aBTOPCKOM 3a1a4y 110 TEME IJIaBbI.

Dopmbl OpeaHusayuu OesmenbHOCMU — KIIACCHO-YPOUYHAsi, perjJaMeHTHpPOBaHHAs AMCKyccHs, paboTa B
MaJIbIX Tpymmnax

Buowvl Oesamenvnocmu — uTeHHWE U OOCYXJEHHE TEKCTa CTare HHTEpPHET-CaliToB, 00CYyXIeHue
JIOKJIQJIOB M TPE3EHTAIMH, COCTaBJIEHHE HPEIICHHUE 3a/1a4, 00CYXIEHUE CITIOCOO0B peIIeHusI.

TEMA 5. TEIIJIOBBIE MAIINHbI

[IpeoOpa3zoBanue SHEpPTUHM B TEIUIOBBIX MammuHax. IlapoBas TypOunHa, /IBC, peakTHUBHBIN JBUTATEIb.
KITZ TerutoBoro nsurarens. [IpuHOMNAEHCTBUSA XOI0IUIBHON MAIIMHBI.

HpuMeprle membvl npOeKmHvlx U ucwzedoeameﬂbCKuxpa5om:

I'panunel npumenenus JIBC u skonoruueckue npoOieMbl €ro UCnosib3oBaHus. Paznuune B ycTpoiicTBe
paboThl YETHIPEXTAKTHOTO ABUraTENs U AU3EIS.

PeakTtuBHBIC JABUTATCIIN.

Dopmbl oOpeaHusayuu OesmerbHOCmU — KIIACCHO-YPOYHAs, perjJaMeHTHPOBaHHAs JAUCKYCCHs, paboTa B
MaJIbIX Tpymmax

Buowr Oesamenvnocmu — 4YTeHHWE M OOCYXKAEHUE TEKCTAa CTaTeil MHTEPHET-CalTOB, OOCYXIEHHE
JIOKJIJIOB U IIPE3EHTAlMi, COCTABJIEHUE HPEIICHUE 3a/1a4, 00CYXkIEHUE CIIOCOOOB PEIICHUS.

TEMA 6. 9JIEKTPUYECKMUE SIBJIEHUSA

1. DnekTpusanus Tel. [[Ba Buaa dMEeKTpUUYECKUX 3aps/ioB, UX B3auMoeicTBue. 3akoH Kyona.
[IpuHUMI Cynieprno3ulvy CUJl.

DNIEKTpUYECKOE T0JIE UM €ro JeHcTBHE Ha anekTpuueckue 3apsaael. Hanpsbkennocts Il Jlunum
HanpsbxkeHHoctu JI1. Konaencarop, sneprusadIl konaeHcaTopa.

Hpumepuble membvl npOeKmHblx U ucwzedoeameﬂbczcuxpaéom:

HccnenoBanue B3auMOIEHCTBUS 3apsDKEHHBIX TeJl. BBINOTHEHHE AEHCTBYIOLIEH MOJEIU dJIEKTPOCKONA.
Mogenp «llndmrynme 4enoBeuKn»

CocraBieHne aBTOpCKOﬁ 3aaa4u 110 TEMC I'JIaBhI.

Dopmbl opeanuzayuu OesimenrbHOCMU — KIACCHO-ypOUHas, periaaMeHTUPOBAaHHAs JUCKyccus, pabora B
MaJIbIX TPyMIax

Buowr Odesimenbnocmu — 4YTeHHE M OOCYXXIEHHE TEKCTa CTaTel HMHTEpHET-CalTOB, O00CYyXIeHHE
JIOKJIQIOB ¥ TPE3EHTAllUi, COCTAaBJIEHUE HpEIIEHHUE 3a/1a4, 00CYXkIEHUE CIIOCOOOB PEIICHUs.

2. [locTostHHBIN AnekTpuueckuil Tok. Hocutenu »snekTpuyeckux 3apsioB B Pa3IMUHBIX
BemecTBax. [lomympoBomHukoBeie TpubOOpsl. HampaBienwe w cuiia TOKa. ODJIEKTPHUYECKHUH TOK B
MpoBOJIHUKAaX. 3akoH Oma mng ydactka nenu. ConpoTHBIEHHE MPOBOJHUKA. M3MepeHue cuiibl Toka u
HarnpsikeHus. Pabota u MOmHOCTh ToKa. MIcTOUHHKY 35ieKTpruecKkoro Toka. 3akoH Jxoyns-Jlenna.

Jlabopamopuvie pabomoi:
N3mepenue conpoTuBieHus MpoBogHUKa VccienoBanne TMI0BOM OT/Iauy HarpeBaTels.
W3mepeHue yaeapHOTro COPOTHBIICHHS IPOBOAHMKA. VIcclie[oBaHNE TETIIOBOM OT/IaYy HAarpeBaTes.

HpuMeprle membvl npoOeKmHblx U ucczzedoeameﬂbCKuxpa60m:



CocraBieHne aBTOPCKOM 3a1au 110 TEME IJIaBBbI.

Dopmbl OpeaHusayuu OesmenbHOCMU — KIIACCHO-YPOUYHAs, perjJaMeHTHUPOBaHHAs AMCKyccHs, paboTa B
MaJIbIX Tpymmax

Buowr Odesmenvnocmu — 4YTe€HHE M OOCYKICHUE TEKCTa CTaTell MHTEPHET-CAaliTOB, O0OCYXIeHHE
JIOKJIJIOB U IPE3EHTAlMi, COCTaBJIEHUE HpEIIeHUE 3a/1a4, 00CYXkIEeHUE CIIOCOO0B peIICHUs.

TEMA 8. 9JIEKTPOMATI'HUTHBIE SIBJIEHUSA

MaruauTtHoe B3auMmojercTBue. MarnutHoe mnode. JIunun marautHOM uHAyKuuu. [eiicrBue MII nHa
NPOBOJHUK C TOKOM. 3akoH Awmmnepa. MarHuTtHoe B3auMOJACHCTBUE MPOBOAHUKOB C TOKOM.
DNEeKTpOABUTATENIb TMOCTOSIHHOTO TOKAa. MaruutHele cBoiicTBa BemiectBa. SBienue OMU. OnbiTel
®apanes. MaruuTHbIi oTok. 3akoH DMU.

Jlabopamopmvie pabomoi:

COopka deKTpoMaruuTa.

CO6opka MoJ1eN1 3IEKTPOIBUT ATEIS.

HccenenoBanue MarHuTHOT O 1OJIS IPOBOJAHMKA € TOKOM.[IoydeHne ClieKTpOB MarHuTHOT'O TOJIA.
IIpumepnvie memuvl nNpOEKMHBIX U UCCIE00BAMENLCKUX PAOOM.:

DNEKTPOMAarHuThl: UX yCTpOoUcTBO U npuMeHeHue. [Ipumenenue spnenus OMU B pa3nuuHbIX rapKerax.

Dopmbl opeaHusayuu OesmerbHOCmU — KIIACCHO-YPOYHAs, perjJaMeHTHPOBaHHAs JAMCKYCCHs, pabdoTa B
MaJIbIX Tpymmax

Buowr Oesmenvhocmu — 4YTeHHWE W OOCYXKJEHHE TEKCTa CTaTell HMHTEPHET-CalTOB, OOCYXKIEHHE
JIOKJIaJ0B U TPE3CHTAIMH, COCTABJIEHHE HpPEILICHHUE 3a1a4, 00CYKJIEHUE CIIOCOOOB PEIICHHS



KAJIEHIAPHO-TEMATHYECKOE INIAHUPOBAHME KYPCA BHEYPOUYHOM JESTEJIBbHOCTHA «®U3UKA»

No Tema 3anaTus OcHOBHBIE BUIBI YU€OHOH JEATEIHHOCTH O6opynoBanue Hara
Crpoenue BenlecTBa. Bzaumoneiicreue [IpocMoTp U o0OcykaeHHE BUAEO C caiiTa
1. p - A p P YA ! KoMmbroTep, IpoeKTop
YaCTHUL BELIECTBA. www.elementy.ru «CtpoeHue BelecTBay
. OO0cyx/1eHne Pa3InYHbIX TUIIOTE3 O CTPOCHUH
Mojenu CTpOeHUs ra30B, )KUIKOCTEN U Moenu KpUCTAINTMYECKUX
2. [pa3JIMYHBIX BEILIECTB U JI0KA3aTEIbCTB, UX
TBEP/IbIX TE. [pEIIETOK, MPe3eHTalus
[1OATBEPIKIAIOIIHNX
3MepeHune pa3sMepOB MOJIEKYJI C TOMOIIbIO
3. BrInomHeHNE MTPaKTUYECKUX PadOT B MaJIbIX TPYIIIax
MajgeTKU, METOJIOM PSJIOB
OO6cyx1eHre JOKJIA0B U MPE3EeHTAINI yJaluxcsl Ha
remy: «Co3nanue 00beMHON MOJIENH KPUCTAININYECKON
4.  Briy0s BemiectBa 63 MUKpOCKOMa
peleTk HEeKOTOPhIX BemecTB. CrocoObl n3MepeHus
[pPa3MepPOB MOJIEKYID»
Urenue u 00CYXICHHE CTAaThU caiiTa WWWw.elementy.ru o
5 Kak 10cTHYb TEMIOBOrO paBHOBECHS? HeoOpaTUMOCTH TEILJIOBBIX MPoLecCcoB. M3yuenue u KOMILIOTED. TIDOEKTO
" |HeoOGpaTuMocTh mpoIieccoB QHAJTM3WILTIOCTPATUBHOTO MaTepuaia Ha IpUMEpe P, 1P p
MyIbThUIbMA «JIBEHAALIaTh MECSIIEBY
OOcyxIeHre JOKIA0B U MPE3EHTAINI yJaluxcsl Ha
YA A A p L yHat Habop TepMOMETpOB pa3TUUHbBIX
remy: «VcTopus co3nanus mpudOOPOB ISl U3MEPEHUS
BUJIOB. JlaTuMK TeMnepaTypsbl U3
6. [Korma u xak uzo0penu TepMomeTp? reMriepaTypbl». Co3aaHue MOJEIN TEPMOMETPA C
koMmIuiekTa «ludposas
PKUAKUM U TBepAbIM pabouuM TenoM. JI.P. «M3mepenne
iadopaTopus» Touka pocra.
TeMIIepaTypbl BO3/1yXa, BOAbI, TOUBBD».
PaboTa B MasbIX rpynmnax HaJ CO3/laHuEM aJlrOpUTMa
/laTyuk Temneparypbl u3
pEIIeHUs] KAUECTBEHHBIX M PACUETHBIX 33/1a4 HA pacuer
. koMmIuiekTa «udposas
M3MEHEHUS BHYTPEHHEH 3HEPTUn; COCTaBIIEHUE
7.  |CyTb IepBOro Hayajia TEpPMOAMHAMHUKHI iadoparopus» Touka pocra.
ABTOPCKHUX 33J1a4 1o TeMe «Mosi 3a1aya Ha pacyueT N .
o CrakaH ¢ ropstueil U XoJ01HOU
M3MeHeHusABHyTpeHHel sHeprun» JI.P. «CrnocoObt Bon0ii
M3MEHEHUsI BHYTPEHHEH SHEPrum» '
Vcrionp30Banne PU3NIECKUX 3HAHUH O OOCyxIeHne TOKIAJA0B M Mpe3eHTaIui yyanmxcss Ha  |[Kommbiotep, mpoekTop,
8.

TEIIO0OMEHE IIpHU CTPOUTCIILCTBC KUJIbA,

Moa00pe OJCKIbI, B XO35HCTBEHHON

TEMY: ((BI/I)]I)I TCIIoNEpeaaun, UCIOJIb30BaHUC B

TexXHUKe HOBITY. Vcroap30Banme 3HaHUN O BUAX

Mpe3eHTanuy yqammxcs. Jarauk
TeMIEePATyPbl H3KOMILICKTA
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JEATCIIBHOCTH YCIIOBCKA

Ter1000MeHa BCTPOUTENBCTBE, B pabOTe MOJEIbepay.
DKcriepuMeHT «I peet u mry6a?»

«udposas n1adoparopusp»
Touka pocra.

Pabora B mapax. OOcyxeHue, YTO TaKOEe BOISHAs

Komnerotep, mpoekTop,
Mpe3eHTaluu yyamuxcs. Jlardyuk
TeMIIePATyPbl H3KOMILJIEKTA

KPHUCTAJIJIOB, O6CY)K}1€HI/I6 3aBUCHUMOCTH CKOPOCTHU POCTa

0. |«Dddekrt BoasHOI OaHM» OaHs, TJIe OHA MPUMEHSETCS. DKCIIEpUMEHTAIbHAS
N «udposas n1adoparopusp»
padota «IddexT BoasHOM OaHm»
Touxa pocra, n1aboparopHoe
o0opyIoBaHue.
Komrbrotep, mpoexTop,
PaboTa B manbix rpynnax. Beerna iu BeinosHseTCs Mpe3eHTaluy yyamuxcs. Jarunku
10. [[lomyuyeHue TEIIOTHI IPU TPEHUU U yIape [3akoH coxpaHeHus sHepruu? JI.P. «Ilosyuenue TemioTs! reMnepaTypbl HIaBJIeHUs U3
[IPUTPEHUU U yIape». koMmIuiekTa «{ugposas
iadopatopus»Touka pocra.
OOcyxeHrne OKIa0oB U TNpe3eHTauuid ydammxcs |KoMmbroTep, MpOeKTo
11. |«Ecnu sHeprus rjae-To OTHUMETCS, TO ...» YA a o a p It yHart p, 1p P,
Ha TeMy: «BeuHblil [BUTaTeNh — MUGQ WM PEaTbHOCTH?» [MPE3EHTAINN YYAITHXCS.
[IpakTudyeckas paboTa B MalbIX Tpymmax Io
/laTyuK TeMnepaTypbl u3
teme «/3ydeHne ckopoctu Terioodmena. M3mepenue
o koMmIuiekTa «ludgposas
12. W3mepsieM u uccienyem! YIIEITbHONTETIIIOEMKOCTH YKUKOCTH», O0CYXKIEHUE U
. iadopaTopus» Touka pocra,
00BSICHEHUE Pe3yIbTaTOB, IOCTPOEHHUE IrpaduuecKoit
imabopaTopHOe 000pyIOBaHHE.
3aBHCUMOCTH TEMIEpaTypbl OT BpPEMEHH
[lpakTndyeckas paboTa B MalbIX Tpymmax Io
/laT4uK TeMIepaTypsbl U3
Teme «3yyeHne 3aBUCUMOCTH CKOPOCTH UCTIApEHHSI OT
Koraa, mouemy, 4To ¥ KaK KUIHUT U - komIuiekTa «udposas
13. BHEIITHUX YCJIOBHI M CTPOEHUS BEIIECTBAY, TIOCTPOCHUE
McTapsieTcs . iadopatopus» Touka pocra,
rpaduvecKoil 3aBUCUMOCTH CKOPOCTH MCIIAPEHUS OT
imabopaTopHOEe 000pyIOBaHUE.
TeMIIepaTyphl, IUIOMIAAN TOBEPXHOCTH
[TpakTudeckas paboTa B MaJIbIX TPYIIax 110 TeMe
«M3MepeHne BIaKHOCTH BO3yXa», 00CYKIeHHE U
14. |Kakas BIaXXHOCTb caMas MoJie3Hast 0OBACHEHHE PE3Y/IBTATOB, BIMSHIE BIKHOCTH Ha ['urpoMeTpsl ¥ ICUXPOMETPHI.
paboTOCIIOCOOHOCTh M 3I0POBBE YesioBeKa. ['1e BaxHO
VIUTHIBAThH BIAKHOCTB BO3MyXa?
15. [Eciu KpHCTAIITBI PACTYT, TO OHH JKHBHIE? [TpencraBieHue pe3ynbTaToB paboThI MO BhIpamuBaHuio [Habop pacTBOpUMBIX B BOJE
: , ?

coJieil,00pas3Ibl BEIPAIEHHBIX




OT BHEIIHUX YCJIOBUH, 3aBUCUMOCTH (POPMBI KpHUCTAILIA
0T IPUMECEii, COCTaBICHUE IPa)UIECKUX UILTIOCTPAIHI
ATUX 3aBUCUMOCTEH

KpUCTAJLJIOB.

16.

PacuetnuBas OepeXIMBOCTD

OOCyxJIeHHE JOKJIAJO0B W TPE3CHTALMA YyJaITuxcs
Ha

remy: «TernnoBble sBIeHUs B POJIBKIOPE Pa3HbIX
HapOJI0B»

Komnsrotep, mpoexTop,
MPE3CHTALUN YUALUXCSI.

17.

Hoquy HU30IIPOLECCChI TaK Ha3bLIBAIOTCA?

OOcyx1eHne JOKJIa 0B U MPE3eHTAINI yJyaluxcsl Ha
TeMy: «/ICcTOpus OTKPBITHS Ta30BBIX 3aKOHOBY
PexoHcTpykuMs OTKpeITUS 3akoHa ['ei-Jlroccaka. JIP
«OQKcnepUMeHTalbHas IpoBepKa 3akoHa ['eii-Jlroccaka»

JlaTunku TeMnepaTypbl 1
MaBJIEHUS] U3 KOMILIEKTA
«udposas 1adboparopusp»
Touka pocra.

18.

(JTH 3aHATHBIE TpauKu

PaboTa B MaJbIX IpyIIax Haj COCTaBICHUEM
AJITOPUTMAPCIICHU A Fpa(bI/I‘-IeCKI/IX 3ala4y Ha YTCHUEC U
[epECTPOMKY TUarpaMM COCTOSHUS ra3a (rpaduuecKuii u
AHATUTUYCCKUH CTIOCO0 pemeHus 3a1a4)

Kommnbrorep, IpoekTop, INHENKA,
YTOJIbHUK.

19.

Kak BoJsiHOM nayK CTPOUT CBOU JoM?

Pa36op 3a/la4 Ha OCHOBC IIPUPOAHBIX HAaHHBIX,
COCTABJICHHUEC aBTOPCKUX 3aJia4 Ha UCIIOJIb30BAHUC
ra30BbIX 3aKOHOB

20.

OO0BeAMHUM Tra30Bbl€ 3aKOHBI, YTOObI
MOJIYYUTb. . .

PaboTa HaJ cocTaBIeHHEM TEKCTOBBIX 3a1a4d «Most
3ajavya Ha MPUMEHEeHHEe 0O0BETMHEHHOTO Ta30BOTO
3aKOHa» W WX ToCcIeayoliee perieHue (oTpaboTka
QITOpUTMa pEIICHUS 3a/1a4 aHATUTUYECKUM CTIOCOO0M)

21.

Kak paboratot ras u nap?

OO0cyx/eHne JOKIAI0B W TNMPEe3eHTAlUil yJyaluxcs Ha
remy: «'panuusl npumenenus /IBC uskonornyeckue
MPOOJIEMBI €T0 UCTIONB30BaHus. PeakTHBHBIC IBUTATEIN

Kommnsrorep, mpoexrop,
[IPE3EHTALUN YYALIUXCS.

22.

[Touemy KIIJ] TerioBoro nBurarens Bceraa

Pa300p NpUHIMNHAIBEHON CXEMbI YCTPOHCTBA U
pa3Iuuui

23.

HeoOxoanMplif mpeMeT Ha KyXHeE —
XOJIOJWIIBHUK

OO0cy>xIeHne TOKIa0B U MPE3CHTAIMHN yJauxcsl Ha
remy: «cTopus Belen: cCo31aHue NEPBOM MOJEIU
XOJIOMMIIBHUKA, yCOBepIIeHCTBOBaHKE» OOCYyKIeHHE

Kommbrotep, npoexTop,
MPE3CHTAINN YHallluXCA.




[IPUPOJHOTO SBICHUS «BEYHAS MEP3II0Ta». MOXKHO JIU
[IOCTPOUTD ITPUPOIHBII XOJIOAUIBHUK?

SIHTapHbIC ABIEHUA, OTKPBITEIE Danecom

[IpakTuueckast paboTa B MajiblX Ipymmax
«/ccenoBaHNEeB3aMMOICHCTBHS 3aPSAKEHHBIX TE»,

24. Hab6op mo anmekTpocraTuke
n3Munera o0cyxJeHre U 00bICHEHUE Pe3yNbTaToB. Brinonnenue
NIEHCTBYIOIIEHMO/ENHN 2JIEKTPOCKOIIA
PaboTta Haj cocTaBlieHHEM TEKCTOBBIX 3a1a4 «Most
3ajjaua Ha IPUMEHEHHE 3aKOHA COXPAHEHUS
25. [[IpuHUIUI CYyNIEPIO3UIIMH CUIT U TIOJIEH HIIEKTPUYECKOro 3apsaaa U 3akoHa KynoHa» um ux
MOCJEIyONee PEelIeHIe aHATUTHICCKAM HITH
rpadguaecKkuM crocodbom
[IpakTuyeckas paboTa B MaybIxX nax Haj
26. (CHoBBIC IMHUU MOYKHO YBHUJICTh P P Py Ha6op 1o anmekTpocTaTuke
cozganneMmozenu «llnsurymye exoBeukn»,
[IpocMoTp U 00OCyKIeHHE BUAEO C caiiTa Komrmbrotep, mpoekTo
27. [Kakumu OBIBArOT HOCUTENH 3apsiia’ P P YA a p, 1p P,
www.elementy.ru CBoOOHbIC HOCUTEITH 3apsiiay Mpe3CHTAIMH YYAIIHXCS.
. /laTYUKM TOKA U HANIPSZKEHHUs U3
OnekTpuueckuii Tok. Cuiia Toka, Pa6orta B rpynnax. JI.P. «M3mepenue conpoTUBIECHUS
28. koMmiILIekTa «npposan
HaIpsOKEHNE, COTIPOTUBIICHHUE. MIPOBOTHUKAY.
iadoparopus» Touka pocra.
OOcyxIeHne T0KIa10B U MPE3CHTAlMN yyaluxcs Ha
TemMy: «VICTOYHHKH JEKTPUIECKOTO TOKA: HCTOPHUS
29. |AnbpTepHaTHBHBIC HCTOYHUKH TOKA
CO3/1aHUs T'aJbBAaHUYECKOI'O 3JIEMEHTa U
DIIEKTPHUYECKOTO ABUTATEIIS
[TpakTHdeckast paboTa B MajiblX Tpymmax
. /IaTYUKM TOKA M TeMIepaTypsbl
«/ccrieoBaHNETETIIIOBOM OT/IauM HarpeBaTes,
31. [TerutoBast oT1aua HarpeBaTels u3 komiuiexkra «ludposas
o0cyxieHue o0bsicCHeHne pe3yabTaToB. CrocoObl
imadopaTopus» Touka pocra.
nosbiieHnss TOH HarpeBarenbHOrO 3J1€MEHTA.
[TpakTideckass paboTa B MajblX Tpymmax /aTYNKH TOKA U HANPSDKEHUs U3
32. |CompoTHBIIEHHE TPOBOTHUKA «M3mepeHne yaenbHOro CONPOTHBIICHHUS IPOBOTHUKAY, [kommiaexta «Llnposast
00CyXx/1eHne HOOBICHEHHE Pe3yJIbTaTOB. naGopatopusi» Touka pocra.
33 [TpakTudeckas pabora B MajbIx rpymmnax «Coopka /[aTYMKH TOKA U HANPSKEHUS U3

[ IpakTHUecKOe MPUMEHEHNE MarHUTHOTO

hiiekTpoMmarauta. COOpKa MOACIN AJICKTPOIBUTATEIIS,

komiiekTa «lndposas
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HeﬁCTBHH SJICKTPHUYECCKOI'O TOKaA

oOcyxaeHue U o0bsicCHeHue pe3ynpTaToB. JI.P.

madoparopusi» Touka pocra.

[IpakTiueckas paboTa B MajibIX Ipymmax

,Z[aT‘ll/IKI(I TOKA U MATHUTHOI'O

34. |Kak yBuzmeTh MarautTHoe mnose? «ccnenoBaHNEMarHUTHOTO TOJS MPOBOJHUKA C noss u3 komiiekra «llupposas
TOKOM», OOCYXJIeHUE U OOBICHEHHE PE3yIbTATOB. iadopaTopus» Touka pocra.
OOcyxIeHHe TOKJIAZA0B M Mpe3eHTALud ydalumxcs

35 Ha 4yro cioco6HO MarHuTHoe nose ¥ ero  [Ha TemMy: «DJIEeKTPOMAarHUThl: UX YCTPOWCTBO M

MMPOABJICHUA

npumenenue. [ Ipumenenue spnenuss SMU B paznuuHbIX
rapKeTax»







