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1. NOACHUTEJIbBHASA 3AIIMCKA

PaGouas mporpamma Kypca BHEYpoUHOU nesTenbHOCTH «Du3nka» ais 8§ Kjacca COCTaBlIeHa B COOTBETCTBHM ¢ TpeOoBaHUsIMU DenepaabHOTO
roCyapcTBEHHOTO 00Pa30BATEIBLHOIO CTAHIaPTa OCHOBHOTO 001ero oopasopanus’ (nanee — ®rOC O00).

B TCOILI um. M,I. EdbpemoBa  Kypc BHEYpOUHOU neATeNbHOCTH «DHU3HMKa» peaqu3yeTcss B paMKax MPOrpaMMbl paOOTHI C OapEHHBIMHU
o0ydJarolMMHCs TOCPEICTBOM BKJItoUeHUs B IlaH BHEypOUHOH nesTenbHOCTH JMHEHHOro Kypca «®Pusnkay, paccuntanHoro Ha 35 gacos (1 gac B
HEJIEIIO).

JlaHHBIH Kypc BHEYPOUHOH JEATEIILHOCTH UMEET CBOEH IIeIbI0 pa3BUTHE MBIIUICHUS, PEX/E BCEro, U (POPMUPOBAHUE CUCTEMHOTO MBIIIUICHUSI.

Nzyuenue npeamera «Ou3nKa» crocoOCTBYET PEIICHUIO CIEIYIOIINX 3aay:

e  3HAKOMCTBa OOYYarOIIUXCS C METOIOM HAyYHOTO MIO3HAHUS U METOIaMH MCCIIEI0BAaHMS OOBEKTOB U SABJICHUN PUPO/IBI;

e mpuoOpeTeHus OOyJarOIIMMUCS 3HAHUH O MEXaHMUECKUX SBJICHUAX, (PU3MUECKUX BEIMYMHAX, XapaKTEPU3YIOLINX ITU SBICHUS;

e (¢opmupoBaHue Yy OOydYalOMUXCS YMEHWUW HAOMIOAATh NPHUPOAHBIC SIBICHUS W BBHINOJHATH OIBITHI, Ja0OpaTopHbIe pabOTHl H
AKCIEPUMEHTAJIbHbIE UCCIIEOBAHUS C UCTIOIb30BAHUEM U3MEPHUTENbHBIX TPUOOPOB;

e OBJaJEHUs OOYYAIOIIMMHUCA TAKUMHU OOIICHAYYHBIMU TMOHSATUSMHU, KaK TPHUPOTHOE SBICHHE, SMIIMPUYECKH YCTAHOBJICHHBIN (aKT,
npobiema, TUIoTe3a, TEOPETUUECKUI BBIBO, PE3YJIBTAT SKCIIEPUMEHTAILHON TIPOBEPKU;

e [OHUMMaHHe OOy4YaIOIIMMUCS OTIMYUN HAyYHBIX HaHHBIX OT HENPOBEpEHHOW HH(OpMAIMU, EHHOCTH HAyKd AJs YAOBJIETBOPEHHS
OBITOBBIX, TPOU3BOACTBEHHBIX U KYIBTYPHBIX TOTPEOHOCTEH yenoBeka.

IleHHOCTHBIMHM OPHMEHTHPAMM IIPU OCBOEHHM Kypca CIIyXaT: COLMaIbHasl COJIUAAPHOCTb, TPYA M TBOPYECTBO, HAayKa, UCKYCCTBO, IPUPOAA,
4eJI0BEYECTBO U €r0 Pa3BUTHE.




2. PE3YJIBTATBI OCBOEHMSI KYPCA BHEYPOUHOM JEATEJIBHOCTH «®U3UKA»

N3ydeHnne xypca BHEYPOUHOH aesrenpbHOCTH «Du3HKay HampaBiIeHO Ha (OpMUpPOBAHHE JUYHOCTHBIX, MeTANPEIMETHBIX M NMpeIMeTHBIX
pe3yJbTaToB OOYyYCHHs, COOTBETCTBYIOIIMX TpeOOBaHUSAM (elnepaabHOr0 TOCYIapCTBEHHOTO 0O0pa30BaTEIBLHOTO CTaHJIApTa OCHOBHOTO OOIIETo
o0Opa3oBaHHs:

JIn4HOCTHBIE Pe3yJIbTATHI:

1. ®opMupoBaHHe OTBETCTBEHHOTO OTHOILICHHUSA K YYEHHIO, TOTOBHOCTH M CIHOCOOHOCTH K CaMOOOpa30BaHUIO M CAaMOPA3BUTHIO Ha OCHOBE
MOTHBAILIMU K 00YYEHUIO U TIO3HAHMIO, PA3BUTHE CAMOCTOSITEIbHOCTH B MPUOOPETEHUH U COBEPIICHCTBOBAHMH HOBBIX 3HAHU;

2. ®opMHpOBaHUE IO3HABATEIbHBIX WHTEPECOB, PAa3BUTHE WHTEIUIEKTYaJbHBIX, TBOPUECKUX CIIOCOOHOCTEH, (opMUpOBaHHE OCO3HAHHOTO
BBIOOpA U TTOCTPOCHHE NabHEUINEeH WHINBUTYAIbHOW TPAEKTOPHH 00pa30BaHUS;

3. BocnuTtanue poccuilcKol Ipak1aHCKOW HAEHTUYHOCTH: NTaTPUOTH3Ma, YBaXXKeHHs K OTE€4eCTBY, OCO3HAHUS BKJIaJa OTEUECTBEHHBIX YUEHBIX B
pa3BUTHE MUPOBOI HAYKU;

4. ®opMHpOBaHUE LEIOCTHOIO MHPOBO33PEHHsI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BHTHsI HayKH U OOIIECTBEHHOW MpPAKTHKH,
yOeX/JIEHHOCTH B BO3MOXKHOCTH IIO3HAHHS TMPUPOABI, B HEOOXOIMMOCTH Pa3yMHOTO HCIIOJNb30BAHUSA JOCTHKEHUNW HAyKM M TEXHOJIOTMH ISt
JaNbHEHIIEro pa3BUTHS YEIOBEYECKOr0 O0IIEeCTBa, YBaKEHHS K TBOPIIAM HAayKU M TEXHHKH, OTHOIIEHUS K (PU3MKE KaK K 3JIEMEHTY 00IIe4eI0BeueCKOM
KYJIBTYpBHI;

5. YMeHHe KOHTPOJIHMPOBATH MPOLECC U PE3YAbTAT YUeOHOH U NCCIIEA0BATEIbCKOM JeSITEIbHOCTH B IIPOIECCE N3YUEHHs 3aKOHOB TIPUPO/IBI;

6. ®opmMHpoBaHNE KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOILEHWU U COTPYIHUYECTBE CO CBEPCTHUKAMH, JAETbMU CTapIIEro W MIIAJIIEro
BO3pacTa, B3pOCIBIMH B TIpolecce 0Opa30BaTelbHOM, OOIIECTBEHHO IOJE3HOW, Y4eOHO-MCCIIEA0BATEIbCKOM, TBOPYECKOM M JAPYI'MX BHIOB
NEeSATENbHOCTH;

7. @OpMHUPOBAHUE OCHOB 3KOJIOTUUECKON KYIBTYPbI, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO SKOJOIMUYECKOTO MBILIUIEHHUS, Pa3BUTHE OIbITA
HKOJIOTUYECKH OPUEHTUPOBAHHOM pe(IeKCUBHO-OIIEHOUHOM IEATEIbHOCTH B KU3HEHHBIX CUTYaIIUSIX

8. KpuTHuHOCTH MBINICHUS], UHUIIMATUBA, HAXOAYUBOCTb, AKTUBHOCTD IIPU PELICHNUU MPAKTUYECKUX 3a/1a4.

MeranpeamerHslie pe3yabTaThl:

1. YMeHHne caMOCTOSITENBHO OINMPEAeTsATh IEeU CBOEro OOydeHHs, CTaBUTh U (OPMYIHUPOBATH Ui ceOsl HOBbIE 3a/adi B y4€Oe, pa3BUBAThH
MOTHUBBI M1 HTHTEPECHI CBOEH TT0O3HABATEIBLHOM AESITEIIBHOCTH;

2. YMeHHEe COOTHOCHUTb CBOM JEHCTBUS C IUIAHUPYEMBIMHM pe3YyJlbTaTaMHU, OCYIIECTBIATh KOHTPOJIb CBOEH JAEATEIBbHOCTU B IIPOLIECCE
JTOCTIDKCHHS PE3YNIbTaTa, ONMPENENsTh CIOCOOB MEHCTBHM B paMKaxX MPEIJIOKCHHBIX YCIOBHM W TpeOOBaHUM, KOPPEKTUPOBATh CBOU JICHCTBHUS B
COOTBETCTBUU C U3MEHSIIOLLEHUCS CUTYyallUEH;

3. VYmeHue ompenensTh MOHATHS, cO3JaBaThb OOOOIEHHUs, YCTaHABIMBATh aHAJIOTHH, KIACCU(PUIMPOBATH, CAMOCTOATEIHHO BHIOMpATh
OCHOBAHUS U KPUTEPUH IS KIacCu(PUKaIY;



4. YcraHaBnuBaTh NMPUYUHHO-CIIEACTBEHHBIE CBSA3HM, CTPOUTH JIOTHUECKOE pacCyXJIeHHE, YMO3aKIIOUeHne (MHIYKTUBHOE, NEAYKTUBHOE U TI0
aHAJIOTUH) U J1e]aTh BHIBOJIBI;

5. Pa3BuTHE KOMIIETEHTHOCTH B 00JIACTH UCTOIB30BaHUS HHPOPMAIIMOHHO-KOMMYHHUKAMOHHBIX TEXHOJIOTHUI;

6. IlepBoHavanbHBIE MpenCTaBIeHUs 00 MAEAX W O MeTojnax (M3MKHU Kak 00 YHHBEpCAJbHOM HMHCTPYMEHTE HayKH M TE€XHUKH, O CPEJICTBE
MOJIEJINPOBAHUS SABJICHHUI U IPOIIECCOB;

7. YMeHue BUIeTh (PU3UUECKYIO 3a/1a4y B KOHTEKCTE POOIEMHOM CUTYalluy B IPYTUX JTUCLHIUIMHAX, B OKPYKAIOIIEH JKU3HU;

8. YMeHHe HaxoIuTh B Pa3IUYHBIX HCTOYHUKAX HHQPOpPMAIMIO, HEOOXOAUMYIO AJis pelieHus (U3NYECKUX 3a/4ay, U MPeICTaBIsITh €€ B
MOHATHOW (hopMe, MPUHUMATD PELICHHUE B YCIOBUSAX HEMOIHOM UM N30BITOYHON, TOUHOM MM BEPOSITHOCTHOIN MH(OpMAIIIH;

9. YMeHue opranu3oBbIBaTh yueOHOE COTPYIHUYECTBO M COBMECTHYIO ACSITENbHOCTh C YUUTEIEM U CBEpCTHUKAMU; padoTaTh MHAUBUAYAIBHO U
B TpyIIe: HAaXOJUTh OOIee peIIeHHe W pas3periaTh KOH(MIMKTHI Ha OCHOBE COIVIACOBAaHUS NO3MLIMH W ydeTa HHTEpEcOB; (opMynupoBarh,
apryMEHTUPOBATh U OTCTAUBaTh CBOE MHEHUE.

10. YMeHue BBIABUTATH TUIIOTE3bI IPH PEILICHUH 337a4il IOHUMATh HEOOXOUMOCTh UX NPOBEPKH;

11. [ToHMMaHue CYITHOCTH AJITOPUTMUYECKUX MPEANUCAHUN U YMEHUE JEUCTBOBATh B COOTBETCTBUU C MPE/JI0KEHHBIM aJITOPUTMOM.

IIpenmerHbie pe3yJibTaThI:

1. Oco3HaHue LEHHOCTH U 3HaueHHs (PU3MKH U ee 3aKOHOB JUIsl MTOBCEJHEBHOM JKM3HU YEJIOBEKa M €€ POJIM B PAa3BUTUM MaTEPUAIbHOU U
JTYXOBHOW KYJBTYPBI.

2. ®opMHpOBaHUE TPEACTABICHUN O 3aKOHOMEPHOW CBSI3M M TIO3HABAEMOCTH SIBJICHUH NPUPOnbl, 00 OOBEKTHMBHOCTH HAy4YHOTO 3HAHUSA, O
crucreMooOpasyroniei ponu GU3NKU IS pa3BUTHUS IPYTUX €CTECTBEHHBIX HayK, TEXHUKU M TEXHOJIOTHH.

3. ®opMupoBaHHUE MPEACTABICHUI O 3aKOHOMEPHOW CBS3M W MO3HABAEMOCTH SIBJICHUH MPUPOIBI, 00 OObEKTUBHOCTH HAYYHOTO MO3HAHUS, O
cucreMooOpa3yromiel poinu GU3UKU IJi pa3BUTHUS APYTUX HAYK, TEXHUKHU U TEXHOJIOTUH.

4. ®opMupoBaHHUE MEPBOHAYAIBHBIX MPEACTABICHUNA O (PU3NYECKOM CYIIHOCTH SIBICHHUNA MPHUPOJBI, BUAAX MaTEpUH, yCBOCHUE OCHOBHBIX HICH
¢bu3ukn TemoBbIX ABIEHUN (0CHOBHBIX NojoxeHud MKT, 3akoHOB TepMOIMHAMMKH, OCHOBHBIX NPHUHIMIIOB paOOTHI TEMJIOBBIX MAalllMH, 3aKOHOB
AJIEKTPOCTATUKH, IOCTOSTHHOTO TOKa, AMriepa, JlopeHia).

5. YcBoeHus cwbiciia (PU3MYECKMX 3aKOHOB, PACKpBIBAIOIIMX CBA3b (DU3MYECKUX SBJICHUI, OBJAJCHUE MOHATUHHBIM almaparoM u
CHUMBOJINYECKUM S3BIKOM (PU3UKH.

6. ®opmMupoBaHHE HAyYHOTO MUPOBO33PEHUS KaK pe3yibpTaTa U3y4eHus (PyHJaMEeHTalIbHbBIX 3aKOHOB (DM3UKH; YMEHUS MOJIb30BaThCs METOaMU
HAyYHOTO TO3HAHUS MPUPOABL: MPOBOJUTH HAOMIOACHUS, CTPOUTh MOJETH W BBIABUIaTh TMIIOTE3bl, OTBICKMBATh U (POPMYIMPOBATH JJOKA3aTEIbCTBA
BBIJIBUHYTBIX TI'MIIOTE3; IUIAHUPOBATh M BBINOJIHATH 3KCIIEPUMEHTHI, IPOBOAUTH MpPSIMbIE U KOCBEHHBbIE M3MEPEHMsI C HCIOJIb30BaHHEM NPUOOPOB,
00pabarpIBaTh pe3yNbTaTbl U3MEPEHUN, TOHUMAaTh HEN30EKHOCTD MOTPEITHOCTEH JTHOOBIX N3MEPEHUH, OIIEHUBATh IPAHUIIBI TIOIPEIIHOCTEN N3MEPEHHIH,
MIPEACTABIISITh PE3YJIBTAThl U3MEPEHUH C ITOMOIIIBIO Ta0JHIl, TpaduKoB 1 Gopmyt.
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7. OOHapyXUBaTh 3aBUCHMOCTH MEXKAY (PU3MUECKUMHU BEIMYMHAMH, BBIBOAUTH W3 IKCIIEPUMEHTAIBHBIX (DAaKTOB M TEOPETUYECKHX MOJIEIICH
(bHSI/I‘IeCKI/Ie 3aKOHBI, O6I>SICHSITB MOJIYYCHHBIC PC3YIIbTAThI U ACJIaTh BBIBOJBI;

8. [lonnmanne GU3MYECKUX OCHOB M TPHHIMIOB JCHCTBUS (paOOThl) MAallliH U MEXaHHU3MOB, CPEIICTB TEPEIBIKCHUSI U CBSI3U, OBITOBBIX
puOOPOB, MPOMBIIUIEHHBIX TEXHOJIOIMYECKUX IPOLIECCOB, BIMSHUS UX HA OKPYKAIOIIYIO Cpelly; OCO3HAHHE BO3MOXKHBIX NMPHYUH TEXHOTCHHBIX H
IKOJIOTHYECKHUX KaracTpod;

9. ®opMupoBaHHEe YMEHHS NPUMEHITHh TEOPETHUECKHWEe 3HAaHUS MO (U3MKE HA MPAaKTUKE, peuath (U3nyYecKkue 3ajadyd; IUIAHHUPOBATh B
MOBCEHEBHOM JKM3HU CBOW JCWCTBUS C TPUMEHEHHEM TIONTYYEHHBIX 3HAHHWW 3aKOHOB MEXAHHWKH, YMEHHUS IOJb30BATHCS (U3UYECKHM TEKCTOM
(aHanM3MpoBaTh, M3BJIEKATh HEOOXOMUMYI0 MH(OpPMALMIO), TOYHO U TPAMOTHO BBIPaXaTh CBOM MBICIM C TNPUMEHEHHEM MaTeMaTH4eCKOn
TEPMUHOJIOTHH U CUMBOJIHKH, TPOBOJUTH KIIaCCU(DUKAITUH, TOTHUECKUE 0O0CHOBAHUS;

10. Brnanenue 6a30BbIM MOHATHIHBIM alIIapaToM MO0 OCHOBHBIM pa3ziesiaM COIACpKaHMUA.



3. COIEPXKAHUE BHEYPOUHOM JEATEJIbHOCTH «®U3UKA»

IUVIABA 1. CTPOEHME U CBOMCTBA BEIIIECTBA - 5 YACOB

Crpoenue BeniecTBa. B3aumoneiictBue yacTuil BemecTsa. Mozeny cTpoeHUsl ra3oB, JKUJKOCTEN U TBEPABIX TEII.
Jlabopamophwvie pabomoi:

N3mepenune pazMepoB MOJIEKYI C IIOMOLIBIO MAJIETKH.

N3mepeHne pazMepoB MajbIX TET METOAOM PSIIOB.

Ilpumepnvie memvl NPOEKMHBIX U UCCIE008AMENLCKUX PADOM.:

Coznanne 00beMHON MOJIETTH KPUCTAJUTMYECKONW PEIIETKH HEKOTOPHIX BEIIECTB.

Crioco0b! U3MepeHHst pa3MepPOB MOJIEKYII.

Dopmbl opeanusayuu dessmenbHoCmuy — KIIACCHO-ypoYHasi, periaMeHTHPOBaHHas UCKYCCHUsl, paboTa B MalbIX Ipymnmnax
Buowr oeamenvnocmu — 4TeHHE U OOCYXKJIEHUE TEKCTa CTAaTeld MHTEPHET-CAaWTOB, OOCYXJIEHHE JOKJIAJ0B M MpPE3CHTAIUi, COCTaBlIEHHE H
pernieHue 3aad, 00CyKJI€HHE CTIOCOOOB PEIICHHUS.

TI'JIABA 2. OCHOBbI TEPMO/IMUHAMMKMU — 7 YACOB

TernoBoe paBHOBecHe. Temneparypa u crioco0Obl ee u3MepeHusi. CBsi3b TEMIEPATypPhl CO CKOPOCTHIO Xa0TUYECKOTO JIBMXKEHHS YaCcTHII.
BryTpeHHsst sHEeprus u crnocoObl ee n3MeHeHus. Bumbl tertooOMena. KomnuecTBo TEmoThI. YaelnbHasl TETIOEMKOCTh. 3aKOH COXPaHCHHS
SHEPTUU B TEIUIOBBIX Mporeccax. HeoOparuMocTh MpoIeccoB TermIooOMeHa.

Jlabopamophwvie pabomeoi:

N3yueHne ckopocTH TEII00OMEeHa.

N3mepenue yienbHOM TeMIOEMKOCTH AKUKOCTH.

Ilpumepnvie memvl NPOEKMHBIX U UCCIE008AMENLCKUX PADOM.:

HcTopus cozpanust mpuOGOpoB sl U3MEPEHUS TEMIIEPATYPBhI.

Bune! Temonepenauu, UCIONb30BAHUE B TEXHUKE U OBITY.

Hcnonp3oBaHue 3HaHUH 0 BUAAX TEMIOOOMEHA B CTPOUTEIILCTBE.

Hcnonb3oBaHue 3HaHUH 0 BUJaX TEIUI00OMEHa B paboTe MozeIbepa.

Beunsrii npurarens — Mud wim peaabHOCTh?

Dopmbl opeanuzayuu 0essmenrbHOCmuy — KIacCHO-ypOUHasi, perlaMEHTHPOBaHHAs! TUCKYCCHsl, pa00Ta B MaJIbIX TPYIIIax

Buowvl desmenvnocmu — uteHue U OOCYXXJEHUE TEKCTa CTaTel MHTEpHET-CaToB, 0OCYKIeHHE IOKIJIAIOB M Mpe3eHTaluil, COCTaBlIEHUE U
pelieHue 3aaad, 00CyXIeHHEe CIIOCOO0B PEIICHUS.



IUVIABA 3. UBMEHEHUE ATPETATHBIX COCTOSIHUM BEIIIECTBA — 4 YACA

Hcnapenue 1 KOHIEHCAIMS, KUTICHHE. 3aBUCMOCTh TEMIIEPaTyphl KUIICHUS OT JaBieHus. BraxHocTh Bo3ayxa. [InaBneHue u Kpuctamin3amusi.
VnenbHas TemaoTa IUIaBIeHUs U MapooOpa3oBaHus. YaenbHas TeIoTa cropanus. Pacuer koaudecTBa TEIUIOTH PU TEIIOOOMEHE.
JlabopamopHvie pabomui:

W3yuenune 3aBUCHMOCTH CKOPOCTH UCHApeHusl OT BHEIIHUX YCJIOBHM U CTPOEHUS BEIECTBa.

N3mepenne BIa)KHOCTH BO3IyXa C TOMOIIBIO BOJIOCSHOTO TUTPOMETPA.

IIpumepHvie memvl NPOEKMHBIX U UCCTE008AMENLCKUX PAOOM:

PocT kpucTamioB: 3aBUCHIMOCTh CKOPOCTH POCTA OT BHEIIHUX YCIIOBUH.

Poct xpucramioB: 3aBUCUMOCTh (POPMBI KPUCTATUTMUECKON PEIIETKH OT MIPUMECEH.

TemnmoBble siBIEHUS B (DONBKIOPE Pa3HbIX HAPOIOB.

Dopmbl opeanusayuu dessmenpbHoCmuy — KIIACCHO-ypoYHasi, periaMeHTHPOBaHHas UCKYCCHUsl, paboTa B MaJbIX Ipymnnax

Buowr oeamenvnocmu — 4TeHHE U OOCYXKJIEHUE TEKCTa CTAaTeld MHTEPHET-CaWTOB, OOCYXJEHHE JOKJIAJ0B M MpPE3CHTAllNi, COCTaBlICHHE H
pernieHue 3aad, 00CyKJI€HHE CIIOCOOOB PEIICHHUS.

IUTABA 4. 'A3OBBIE 3AKOHBI — 4 YACA

I"azoBbIe 3akoHBI: 3ak0H boitnsa-Mapuotra, 3akon Ilapns, 3akon I'eii-JItoccaka. OObeIMHEHHBIH ra30BbIi 3aKOH.

IIpumepnvie memol nPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.:

CocraBieHue aBTOPCKOW 3a1auy 110 TEME IJIABBI.

Dopmbl opeanuzayuu 0esmenbHoCmy — KIIAaCCHO-YpOYHasi, perlaMeHTUPOBaHHas TUCKYCCHsl, paboTa B MaJIbIX IpyInax

Buowr oeamenvnocmu — 4TeHHE U OOCYXKJIEHUE TEKCTa CTAaTeld MHTEPHET-CaWTOB, OOCYXJIEHHE JOKIAJ0B M MPE3CHTAINi, COCTaBlICHHE H
pernieHue 3aad, 00CyKJIeHHE CIIOCOOOB PEIICHHUS.

IUTABA 5. TEIIVIOBBIE MAIIIUHBI - 3 YACA

[IpeoOpa3oBanue »Heprur B TEIUIOBBIX MamuHax. [laposas TypOuna, JIBC, peaxkrtuBnblii apurarens. KIIJ] teroBoro nsurarens. Ilpunimmn
NEUCTBUS XOJIOAWILHON MaIIUHEL.

Ilpumepnvie memvl NPOEKMHBIX U UCCIE008AMENLCKUX PADOM.:

['panruier npumenenus JIBC u sxomornueckue mpoOiieMbl €ro UCIOJIb30BaHMUS.

Paznuuue B ycTpoiicTBe pabOThI UETHIPEXTAKTHOTO IBUTATEIIS M TU3EIIL.

PeakTuBHBIE 1BUTATENN.

Dopmbl opeanuzayuu 0esmenrbHOCmy — KIacCHO-ypOUHasi, perJlaMEHTHPOBaHHAs! TUCKYCCHsl, pa00Ta B MaJIbIX TPYIIIax

Buowvl desmenvnocmu — uteHue U OOCYXXJEHUE TEKCTa CTaTel MHTEpHEeT-CalToB, 0OCYXKIeHHE MOKIJIAIOB M Mpe3eHTAluil, COCTaBlIEeHUE U
pelnieHue 3aaad, 00CyXIeHnEe CIIOCOO0B PEIICHUS.



IUTABA 6. QJJIEKTPUYECKHUE ABJIEHUS — 4 YACA

Dnektpusalus Ten. /[Ba Buaa alieKTpUuuecKux 3apsaaoB, ux B3aumosencreue. 3akon Kynona. [IpuHuun cynepno3uiuu cu.

DJIEKTPUYECKOE MOJIe U €ro AeHCTBUE Ha snekTpudeckue 3apsiabl. Hanpsokennocts D11 Jlunuu nHanpsokennoctu D11, Konpencarop, sHeprus
OIl koHzeHcaTopa.

IIpumepHnvie memvl NPOEKMHBIX U UCCIE008AMENbCKUX PAOOM.:

UccnenoBanue B3auMoAeiCTBUS 3apsKEHHBIX TEJL.

BrinonHenne AeCTBYIONIEH MOJIENN AIEKTPOCKOIIA.

Monens «Ilnsmyipe 4ea0BeuKn»

CocraBiieHHe aBTOPCKOW 3a/1a4M 110 TEME IJIaBhbl.

Dopmbl opeanuzayuu desimenbHOCmuy — KIIACCHO-ypOUYHasi, perIaMeHTUPOBAaHHAS JUCKYCCHsI, pa00Ta B MAJIBIX TPyIIIax

Buowvl desmenvnocmu — uteHue U OOCYXKJEHUE TEKCTa CTaTel MHTEpHET-CaiiToB, 0OCYXKIEHHE MOKIJIAIOB M IMpe3eHTaluil, COCTaBliEeHUE U
pelieHue 3aaad, 00CyXIeHUEe CIIOCOO0B PEIICHUS.

IUTABA 7. 3AKOHBI IOCTOSHHOI'O TOKA -5 YACOB

[TocTOSTHHBIN AMEKTPUIECKUM TOK. HoCUTEMM 3MeKTpUYECKHX 3aps/ioB B pa3IMYHBIX BelecTBax. [1omynmpoBOIHIUKOBBIE TPHOOPHI.
Hanpasnenue n cuna Toka. DNEKTpUUYECKUH TOK B MPOBOAHMKAX. 3akoH Oma nis ydactka nenu. ConpoTHBIEHUE NMPOBOAHUKA. M3mepeHue
CHJIBI TOKa M HampspkeHust. PaboTta u MomHOCTh ToKa. MIcTOUYHMKH 3ieKTprudecKoro Toka. 3akoH Jlxoyms-Jlenna.

JlabopamopHvie pabomui:

HccnenoBanne TEMIOBOM OT/Ia4M HArpeBaTesl.

N3mepenue yienpHOTro COMPOTUBICHUS TPOBOIHHKA.

IIpumepHnvie memvl NPOEKMHBIX U UCCTE008AMENLCKUX PAOOM.:

CocraBieHre aBTOPCKOW 3a1auy 110 TEME IJIABBI.

Dopmbl opeanusayuu oessmenpbHoCmuy — KIIACCHO-ypOoUYHasi, periaMeHTHPOBaHHAs UCKYCCHUsl, paboTa B MaJbIX Ipymnmnax

Buowr OdesmenbHocmu —cOOpKa U HCCIeOBaHUE PaOOTHI AMEKTPUUYECKUX IIeTed, 0OCyXJAeHUE OKJIAZOB M Ipe3eHTAlui, COCTAaBICHHE U
perneHue 3a1ad, 00CyXJI€HHE CIIOCOOOB PEIICHHUS.

ITABA 8. QJJIEKTPOMAT'HUTHBIE SABJIEHUSA — 3 YACA

MarnutHoe B3aumojeiicTBue. MaruutHoe nose. Jluauu marautHod uHaykuuu. [edictBue MII Ha mpoBOgHUK ¢ TOKOM. 3akoH Amriepa.
MaruutHoe B3auMOJICCTBHE TPOBOIHUKOB C TOKOM. DJIEKTPOJABUIaTEIb MOCTOSIHHOTO TOKa. MarHuTHbIE CBOMCTBa BellecTBa. SBienne DMMU.
Oneitel @apanes. MaruuTHbl oToK. 3akoH OMMU.

Jlabopamophwvie pabomoi:

COopka 31mekTpoMarHuTa.

COopka MoJieH IEeKTPOIBUTATETIS.



[TomydeHue CIIEKTPOB MarHUTHOTO TTOJIS.

Ipumepnvie memvbt NPOESKMHBIX U UCCTE008AMENLCKUX PAOONL:

Hccnedosanue ceoticme MazHumHo20 nojis O CREKMpam nojiell, UCCied08anue NoObeMHOU CULbL INIeKMPOMASHUMA.

Dopmbl opeanuzayuu desimenbHoCmuy — KIIACCHO-ypOUYHasi, perIaMeHTHPOBAaHHAS JUCKYCCHsI, pa00Ta B MAJIBIX TPyIIIax

Buowi oesmenvnocmu- 006CyXaeHNE TOKIAT0B U PE3EHTAIINA, COCTABIICHUE U PEIICHHE 3a1a4, 00CYKJIeHHE CITOCOO0B PEIICHUSI.

DopMBbI aTTECTALMHU U KOHTPOJIS.
1.Yuacrue B onmumnuazae Ha mardopme Cupuyc.
2. IlonroroBka npe3enranuii u yuacrtue B HIIK.
3.Y4yacTtue B palilOHHBIX U PETMOHAIBHBIX OJUMITHAAaX.

Y4eOHO-MeTOAUYECKOE 0O0ecnedeHne 00Pa30BaTeJIbHOIO Mmpouecca.
1.Ucnonp3oBaHne METOIUYECKUX MaTepualioB miardopmer Cupuyc.
2.Pabota o mpocMoTpy BuaeoMarepranioB kypca Cupuyc.

3.3aganus OI'D no caiity «Pemry OI'D»

4. Marepuansl onumnuaj u3 apxupa « Onumnuaga MakcBesn
5.Ucnonb3oBanue marepuana u3 apxuba «Onummnuaasl Pocarom»



4. KAJJEHJIAPHO-TEMATUYECKOE IJTAHUPOBAHHUE KYPCA BHEYPOUHOM JEATEJIbHOCTH «PU3UKA»

Ne No 3ansaTHS N Jara o Jara o
Tewma 3ansaTHS OcHoBHbIE BUIbl Y4EOHOH 1€ATE€IbHOCTH
3aHATUSL | B TEMeE TJIaHy bakry
TUIABA 1. CTPOEHHME U CBOVCTBA BEIIECTBA- 5 YACOB
1 1 Crpoenue Beniectsa. Bzaumoneiictaue [IpocMoTp u oOCyxkaeHHEe BUACO ¢ caiita www.elementy.ru I yu.
’ ) JaCTHUIl BEIIECTBA. «CTpoeHue BEenIecTBay HeNes
7 7 Mopenu cTpoeHUs Ta30B, JKUAKOCTEN U OOcyXaeHue pa3IMYHbIX THUIOTE3 O CTPOCHHH Pa3IUYHBIX 2 yu.
TBEPIBIX TEI. BELIECTB U JIOKA3aTEJIbCTB, UX MOATBEPIKIAOIINX HEJEIs
3. 3. Vswepenne pasmepos Mosiekyt ¢ BrimonHeHne MpakTUYeCKUX paboT B MAITbIX TPYIIIax 3y,
MOMOIIBIO MAJIETKU. HEeJEIs
4. 4. V3mepenne pasMepoB MasibIX e/l METO/IOM BrimonHeHne MpakTHYeCKUX paboT B MaIIbIX TPYIIIax 4 yu.
pSAIOB HEeJEIs
OOcyxaeHue AOKIAJIOB W MPE3CHTAIMI yJalluXxcs Ha TEMY:
5 5. BriTy6b BelecTBa 63 MEKPOCKONa «Co3nanue 0OBEMHON MOJENU KPHUCTATUYECKOW PEUIeTKH 5 yu.
HEKOTOphIX BemecTB. CnocoObl U3MEpPEHHs]  pa3MepoB HEeJest
MOJIEKYJT»
I')IABA 2. OCHOBbBI TEPMOJIUMHAMMKMU - 7YACOB
Urenne u oOCyXJeHHE CTaThbU caiita www. elementy.ru o
6 1 Kak moctuup TemnoBoro paBHoBecHs? HEOOpaTUMOCTH TEIUIOBBIX MporieccoB. M3yueHne u aHaim3 6 yu.
) ’ HeoOpatumocTs nporieccos WUTIOCTPATUBHOTO MaTepuaia Ha MpuMepe MyiIbThuibMa HeJest
«/IBenaanarp MecsieB»
OOcyxIeHue NOKIAJ0B U MPE3CHTAINNA yJalluXcsl Ha TEMY:
7 5 Korsia 1 Kax u306pesu TepMoMeTp? «HUctopus CO3JIaHUs puoOpOB TUISt U3MEpEHHUs 7 yu.
Temneparypsl». Co3aHue MOJEIH TEPMOMETpPA C KHUAKUM U Heaens
TBEPJBIM pabOYUM TEJIOM
PaGora B MampIx rpynmax Haj CO3JaHHEM aJropuTMa
pelleHrs KaueCTBEHHBIX M PACYETHBIX 3aJad Ha pacyer 8 yu
8. 3. CyTb nepBoro Havajia TepMOJIUHAMUKU W3MEHEHUS BHYTPEHHEH HHEPruM; COCTABICHHE AaBTOPCKHUX He/:[eﬁﬂ

3aqad no TeMe «Mosd 3agadya Ha pacdyeT HM3MEHEHHS
BHYTPEHHEHN YHEPTUN»
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Ne No 3ansaTHS . Jara o Jara o
Tema 3ansTus OcHoBHBIE BUIBI YU4EOHOH JIEATETLHOCTH
3aHATUSL | B TEMe TJIaHy bakrty
Hcnonb3oBanue (usnueckux 3HaHui o | OOCyXkaeHue NOKJIAZ0B U NMPEe3eHTAlUN YYaluxcs Ha TeMy:
9 4 TEII000MEHEe MPHU CTPOUTENIBCTBE JKUJIbs, | « BUIBI Teryonepenadn, UCMOIb30BAHUE B TEXHUKE U OBITY. 9 yu.
’ ) moadope  ONeXIbl, B  XO3MMCTBEHHOW | Mcmonp3oBaHWe 3HaHM O  BUJaX  TeliooOMeHa B Henens
NEeATEIbHOCTH YEJIOBEKA CTPOUTENILCTBE, B paboTe MOJIeNIbepay
PaGora B MampIx rpynmax HajJ CO3JaHHEM ajropuTMa
N CLICHHUS] KAUECTBEHHBIX M PACYETHBIX 3aJad Ha pacyeT 10 yu.
10. 5. CKONBbKO KaJIOpH HYKHO 117 .. p P A p i
KOJINYECTBA TEIUIOTHI; COCTABIEHNE aBTOPCKUX 3a]ad 10 TeME HEJENs
«Most 3a/1a4a Ha pacueT KOJIMYECTBA TETIIOThI»
OOcyxeHue NOKIaJ0B U MPE3eHTAlUN ydJalluxcsi Ha TeMy: 11 yu.
1. 6. «Ecnu 3Heprus rae-ro OTHUMETCS, TO ...» yxmv A a P HHH YAt y Y1
«Beunblii 1BUTaTeNh — MU(] WU pEaTbHOCTH? » HEJEIs
[IpakTuyeckas paboTa B MalbIX Ipymmnax no reme «3ydenue
CKOpOCTH TerutooOMeHa. M3mepeHue ynenbHOU TeTI0EMKOCTH 12
12. 7. N3mepsieM u uccnenyem! KHUIKOCTH», O0OCyXKJeHHe U OOBSICHEHUE pPe3yJbTaToB, HGI[}CI;;I
NoCTpoeHHe TpaduyecKord 3aBUCHUMOCTH TEMIIEPaTyphl OT
BpEMEHU
ITTABA 3. UBMEHEHUWE AT'PETATHBIX COCTOSAHUU BEIIECTBA — 4 YACA
[TpakTrueckas pabota B MabIxX rpynmnax no teme «M3yuyenue
3aBUCUMOCTU CKOPOCTH HUCHApPEHUsi OT BHEUIHUX YCIOBUU U
Korna, mouemMy, 4To U Kak KUMUT U . 13 yu.
13. 1. CTPOEHHUS BEILIECTBAY, MOCTPOCHUE rpadgudeckon
ucrnapsiercs HEeJest
3aBUCUMOCTH CKOPOCTHM HCHAapeHHsi OT TeMIleparyphl,
IJIOIIAY TOBEPXHOCTH
[MpakTuueckass paboTa B MalbIX Tpymmax IO TeMe 14
14. 2. Kakas BnaxHOCTE caMas moJjie3Has «3mepeHune BIaXXHOCTH BO3[yXa C MOMOIIBIO BOJOCSHOTO HGI[}GI;;I
THTPOMETPa», 00CYKACHNE U 00BSICHEHUE PE3YIIbTaTOB
[IpencraBnenue pe3ynbTaToB pPadOTHl MO  BbIPAIIMBAHHUIO
KPUCTAJUIOB; OOCYXKICHHE 3aBHCUMOCTH CKOPOCTH POCTa OT 15
15. 3. Ecnm xpucTamibl pacTyT, TO OHM )KUBBIE? | BHEIIHMX YCJIOBHH, 3aBHCHMOCTH (OPMBI KpUCTalIa OT HGI[}GI;;I

npuMeceil, cocrapieHHe TrpapUUecKux WIITIOCTPALMA ATUX
3aBHCHMOCTEN
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Ne No 3ansaTHS . Jara o Jara o
Tema 3ansTus OcHoBHBIE BUIBI YU4EOHOH JIEATETLHOCTH
3aHATUSL | B TEMe TJIaHy bakrty
16. 4 PacueTnBas GepeiIMBOCTh OO0cyxaeHue AOKIAIOB W MPE3CHTAIMI yJalluXxcs Ha TEMY: 16 yu.
«TernoBble SBICHUS B (DOITBKIOPE PA3HBIX HAPOIOB)» HEJEIs
IJTABA 4. TA3OBBIE 3AKOHBI — 4 YACA
OOcyxaeHue AOKJIAIOB W MPE3CHTAIMI yJalluXcs Ha TEMY: 17
17. l. [ToueMy Hu3omporecchl Tak Ha3bIBArOTCS? «Mcropust OTKpBITUS Ta30BBIX 3aKOHOB» PeKOHCTpyKLMs He/:[}er;;I
OTKpbITUA 3aKoHa [eii-JIroccaka
PaGora B MmanbpIX rpynmax HaJ COCTaBJICHHEM ajropuTMa
18, 5 i saEsTHBIC rpadHKT pemieHust rpaduuecKux 3amad Ha dTeHne M nepGCTpoﬁKX 18 yu.
IUarpaMM COCTOSIHMS rasza (rpaduyecKuil M aHAIUTUYECKUN HEeJENs
Croco0 perieHus 3a1a4)
19. 3 KaK BOJSHOM MayK CTPOHT CBOF oM Paz0op 3a1a4 Ha OCHOBE PUPOHBIX JAHHBIX, COCTABICHUE 19 yu.
ABTOPCKHUX 3aJ1a4 Ha MCMOJb30BaHUE Ta30BbIX 3AKOHOB HEJENs
Pabora Hajg cocraBieHHEM TEKCTOBBIX 3amay «Mos 3amada Ha
20 4 OO6bequHUM ra30BbIe 3aKOHBI, YTOObI NpUMEHEHHE OOBEIUHEHHOI0 Ta30BOr0 3aKoHa» M UX 20 yu.
' ' MOJIYYHUTb. .. nocneayromiee pemeHue (oTpaboTka anaropuTMa perieHHs HEeJeIs
3aJ1a4 aHAJIMTUYECKUM CITIOCOOOM)
IJTABA 5. TEIIVIOBBIE MAIIIUHBI — 3 YACA
OOcyxaeHue AOKJIAIOB W MPE3CHTAIMI yJalluXcs Ha TEMY: 71
21. 1. Kak paboratot ras u map? «I'panunel mpumenenus: JIBC u skomorudeckue MpoOIeMBbI Heﬂ}ef;
€ro UCMOJIb30BaHUsl. PeakTUBHBIC TBUTATEIIN»
Pa30op mpuHIMIUANTBHOM CXEMBl YCTPOICTBAa U paziIuuuil B
2. 5 [Touemy KIIJI TenioBoro aBuraresns paboTe YeTHIPEeXTaKTHOTO nBHUTarens u aumsens. Pabora B 22 yu.
BCErja HU3KUN MaJbIX Tpylmax @0 pewmeHuto 3axad Ha pacuer KIIJ Helels
TEIJIOBBIX JBUTATENICH
OOcyxeHue NOKIAJ0B U MPE3CHTAINN yJalluXcsl Ha TEMY:
Heo6X0MMMBlii PEIMET Ha KyXHe — «Mctopus Bemiei: co3aHve NMEPBOM MOJAEIH XOJOAWJIbHUKA, 23 yu,
23. 3. ycoBepiieHcTBoBaHKHe» OOCYXKIIEHHE TMPUPOTHOTO SIBICHUS
XOJIOAWIIBHUK HEJENs

«BEUHAsI MEP3J0Ta»: MOXKHO JHM MOCTPOUTH MPHUPOIHBIN
XOJIOOWIILHUK?
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Ne No 3ansaTHS . Jara o Jara o
Tema 3anaTus OcHoBHBIE BUIBI YU4EOHOH JIEATETLHOCTH
3aHATHSI | B TEME TJIaHy bakrty
ITTABA 6. DJJIEKTPUYECKUE SIBJIEHUS — 4 YACA
[Ipaktuyeckas pabota B Manbix Tpynmnax «VcciaemoBanue
o B3aMMOJIEHICTBUST  3apsDKEHHBIX T 00c eHne | 24 yu.
24. l. B3anmoneiicTBue 3apsyKeHHBIX TEII. A p ’ YA N ye
OOBSICHEHHE  pe3yabTaToOB.  BbIMONHEHHE  IeHCTBYIOMICH HeaeIs
MOJICJIH JIEKTPOCKOMa
Pabora Hajg cocraBieHHEM TEKCTOBBIX 3ama4y «Mos 3amada Ha
o NpUMEHEHHE 3aKOHA COXPAHEHHUS JJISKTPHUYCCKOro 3apsjaa U 25 yu.
25. 2. [TpuHIMTT Cynepno3uIuy CUJl U TOJIeH P p P A Y1
3akoHa  Kymona» u®  uX  mocienymollee — pelieHue HeaeIs
AHAJIUTUYCCKUM HIIA TPAPUIECKUM CIIOCOOOM
26 yu.
26. 3. CuiioBbI€ JIMHUM MOYKHO YBHUJIETh [IpakTuueckas padora. CUIOBBIE TUHUU TIOJSL. Hez[}er;ﬂ
I'me BcTpewaemcst ¢ IPOSBICHUEM CTATHYECKON WH nn? 27 yu.
27. 4. Crarnyeckast UHIYKIHS - p p AyKQL ya
PaboTta ¢ TEKCTOM. HEIENs
ITTABA 7. 3AKOHBI HOCTOSHHOI'O TOKA -5 YACOB
COOpKa dIIEKTPUUECKUX LIEIEH. 28 yu.
28. 1. DneKkTpruyecKas Lenb U €€ JIEMEHTHI. p p H i
HeIens
29 ) 3aBUCHUMOCTD CUJIbI TOKA OT HAIPSKEHUS UccnepoBanne  3aBUCUMOCTH  TOKa  OT  HANPSDKEHUSA. 29 yu.
' ' Ha Y4acCTKe IEIH. [TocTpoenue rpaduka 3aBUCUMOCTH. HeJens
3aBUCUMOCTE TOKA OT HAIIPSDKEHUS Ha 30 yu.
30. 3. p [octpoenue rpaduka 3aBucumoctu. Jlaboparopnas pabota. yH
MOJII0CaxX UCTOYHHMKA TOKA. HEeeIs
. Jlaboparopuast pabora. McciaemoBanue 3aBUCHMOCTH TOKa OT 31 yu.
31. 4. HenuuelHole dJIeEMEHTEL. paTop P & v
HaIpsHKEHUS Ha TUOJIE. HeeIs
Ne No 3ansaTHS . Jara o Jara o
Tema 3anaTus OcHoBHBIE BUIBI Y4EOHOH IEATETLHOCTH
3aHATHSI | B TEME TJIaHy bakry
N 32 yu.
32. 5. Pacuer snekTpuueckux nemneu. Pemienue 3agay Ha cMELIaHHOE COEAMHEHUE TPOBOIHHUKOB. . Hexenst
ITTABA 8. QJJIEKTPOMATI'HUTHBIE SABJAEHUSA - 3 YACA
33 | IIpakTueckoe NPUMEHEHHE MATHUTHOT O [Ipaktuyeckas pabora B Mambix rpynmax — «COopka 33 yu.
) ) NEWCTBUSA SIEKTPUYECKOTO TOKA anekTpoMarauta. COOpka MOAENU  SJICKTPOJBUTATEIIS, HeNes
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00CyXJIeHHe U OOBSICHEHHE PE3yJIbTAaTOB

[Ipaktuyeckas pabora B Manbix rpynmax «llomydyenue

34 yu.
34. Kak yBuaeTs MarautHoe noJie? CIIEKTPOB MAarHUTHOTO TIOJNIS», OOCYXKIEHHE M OOBSICHEHHE Hexens
pE3yabTATOB.
JlaGoparopnasi pabora: «MccnenoBaHwe MarHUTHOTO TIOJIS 35 yu.
35. MarsuTtHoO€ 10J1€ 3JIEKTPOMArHUTA.
JIIEKTPOMArHUTAa. Heaens
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5. JIMCT KOPPEKIIUU B KAJIEHIAPHO - TEMATHYECKOM IINITAHUPOBAHHUA

Knacc

Ne

i [ara o nnany Jara o daxty N3meHnenus [Iprunsb
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