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PaGouass mporpaMma Kypca BHEYPOUYHOW JesITeIbHOCTH «YTJIyOJIeHHBI Kypc (U3MKHM» COCTaBjIeHa Ha OCHOBE IUIAHHPYEMBIX PE3yJIbTATOB OCBOCHUS
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 0011iero oopazoBanus MBOY 1P «lllenexoBCcKuii JTHIICH».
Pe3yabTaThl 0CBOEHHSI Kypca BHEYPOYHOU AeATeJIbHOCTH.

N3ydenne Gu3nku HA YpPOBHE OCHOBHOTO OOIIEr0 00pa30BaHUs HAMPABJICHO HA JOCTHKCHHUE JUYHOCTHBIX, MEeTANPEIMETHBIX U MPeIMeTHBIX
00pa30BaTeNbHBIX PE3YIHTATOB.

B pesynbrare u3ydeHus (U3MKM Ha YpPOBHE OCHOBHOTO oO0mIiero obOpa3oBaHus y oOydaromierocs OymyT CGOPMHPOBAHBI CIIEAYIOIINE
JIMYHOCTHBIE Pe3yJIbTAThl B YACTH:
1) IaTPHOTUYECKOT0 BOCTIUTAHUSA:

® MpOSIBICHHUE UHTEpEca K UCTOPUHU U COBPEMEHHOMY COCTOSHUIO POCCUICKON (PU3NUECKON HAYKH;
® [IEHHOCTHOE OTHOIIECHHUE K JOCTHXCHUSIM POCCUNCKHUX YUEHBIX--(DU3UKOB;
2) rpasKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

® TOTOBHOCTH K aKTHBHOMY y4YacTHIO B OOCYXJIEHHU OOIIECTBEHHO 3HAYMMBIX U 3THYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM NPHUMEHEHUEM
JOCTHKEHUH (DH3HKH;

® 0CO3HaHHE Ba)XKHOCTH MOPAJIbHO--3TUYECKUX IIPUHLIUIIOB B JESATEIbHOCTH YUEHOTO;

3) 3¢TEeTHYEeCKOr0 BOCIIUTAHMS:

® BOCIPHUATHE ICTETHUECKUX KayeCcTB (PU3NYECKON HAYKHU: €€ TapMOHUYHOIO ITOCTPOEHUs], CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;
4) IEHHOCTH HAYYHOI'0 IIO3HAHUS:

® OCO3HaHME IIEHHOCTH (U3MUYECKOM HAyKH KaK MOIIHOTO HMHCTPYMEHTAa IIO3HAHUS MHUPA, OCHOBBI DPAa3BUTHUS TEXHOJOIMH, BaKHeWIIeH
COCTABJIAIOLIEH KYJIbTYPHI;

® pa3BHUTHE HAYYHOM JTIO0O3HATENHFHOCTH, MHTEpECca K UCCIIE0BATEIbCKOM 1eATeIbHOCTH;
5) popmupoBanus KyJbTypbl 310POBbS M IMOIHOHAJIBLHOIO 0JIATONOJIYYHS:

® OCO3HAHHUC LCHHOCTH 0€e30I1aCHOIO 06pa3a JKNU3HU B COBPCMCHHOM TCXHOJIOTHYCCKOM MHUPC, BAXXHOCTHU IIpaBUJI 0€e301acHOTO IIOBCACHHUA Ha
TPAHCIIOPTE, HA A0POrax, € 3JICKTPUICCKUM U TCINIOBBIM O60py,[[OBaHI/I€M B IOMAIIHUX YCJIIOBUAX;



e chopmMHEpOBaHHOCTH HaBbIKA pe(ICKCHH, IIPU3HAHNUE CBOCTO MPaBa Ha OMIMOKY U TAKOTO XKe TpaBa y IPyroro 4eIoBeKa;
6) TPY10BOr0 BOCIIUTAHMA:

® AKTHBHOE Y4YacTHE€ B PELICHUM IMPAKTUYECKUX 3ajad (B paMKax CEeMbU, 00pa30BaTEIbHOW OpraHM3allMM, TOpoja, Kpas) TEXHOJIOIMYECKOH U
COLMAJIbHOM HaNpaBIEHHOCTH, TPEOYIOIUX B TOM YUCIIE U (PU3MUECKUX 3HAHU,

® HHTEpeC K MPAKTUYECKOMY U3YUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (PU3UKOM;
7) IKOJIOTHYECKOr0 BOCIMTAHMS:

® OpucCHTaUuA Ha MPUMCHCHUC (1)H31/I‘-I€CKI/IX 3HAHHI AJId peUICHUA 3a1a4d B o0ractu Oprx(aIOIHGfI CpCabl, IJIAHUPOBAHUA MOCTYIIKOB U OLICHKH HUX
BO3MOXKHBIX HOCJ'IGI[CTBI/II‘/'I JJIA oxpy;xa}omeﬁ CpEAabl;

® 0OCO3HaHHE MOOATBLHOTO XapaKTepa HIKOJIOTHYECKUX MPOOIIEM U MyTeH UX PeIICHHUS;
8) ajanTanmu K HN3MEHSIOIMMCH YCJIOBUAM COLHAJIBLHON U NIPUPOJHON cpeAbl:

L HOTpe6HOCTB BO BSaHMOﬂCﬁCTBHH IIpHU BBIIIOJIHCHHUU I/ICCHG,Z[OBaHI/Iﬁ " IIPOCKTOB (bHBH“IGCKOfI HAaIpaBJICHHOCTHU, OTKPBITOCTb OIBITY U 3HAHUAM
JIPYTHX;

® [IOBBIIIECHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUYECKYIO IEATEIbHOCTD;

e [0TpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hcie GOPMYIUPOBATh UICH, TOHATHS, TUIIOTE3bI O PU3NUYECKUX O0BEKTaX U SABJICHUSIX;

e oco3HaHHe Ae(PUIUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEH B 007acTH (PU3UKY;

® [UIAHUPOBAHHE CBOETO PA3BUTHA B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHMIA;

® CTpeMJIEHUE aHAIM3UPOBATH U BBIABIATH B3aUMOCBSA3H IIPUPO/IbI, OOIECTBA U 3KOHOMUKH, B TOM UHUCIIE C UCIOIb30BAHNEM (PU3HMUECKUX 3HAHUI;
® OIICHKA CBOUX JICHCTBUI C yUETOM BIMSIHUS Ha OKPY>KAIOLLYIO CPEy, BO3MOXKHBIX INTOOAIBHBIX OCIIEACTBUH.

MeTanpeameTHbIe pe3yJibTAThI:
B pesynprare ocBOeHHS TporpaMMbl 1O ()U3MKE HAa YpOBHE OCHOBHOTO 00Imero oOpasoBaHus y oOydaromierocs OyayT chopMupoBaHBI
MeTanpeaMeTHbIe Pe3yJIbTAThI, BKIIOYAOIINE I03HABATEIILHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS, KOMMYHUKAaTHBHBIC YHHBEPCAIbHbBIC YIeOHbIC
NENCTBUS, PETYJISITUBHBIE YHUBEPCAJIbHBIE YUeOHbIE JCHCTBUS.



ITo3HaBaTe/1bHBbIE YHHBepPcAJIbHbIE Y4eOHbIe JelCTBUSA

Bba3oBble Jlornyeckue 1eHCcTBHUSA:
® BBISIBJISITh M XapaKTEPU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUI);

® YCTaHABJIMBATb CyHIGCTBeHHBIfI IMpHU3HAK KJIaCCI/I(l)I/IKaLII/II/I, OCHOBaHUA JJIA O606HI€HI/IH 1 CPABHCHUA,
® BLISIBJIAATD 3AKOHOMCPHOCTH U IIPOTUBOPECUYHA B paCCMATPUBACMBIX (baKTaX, JaHHBIX 1 Ha6J'IIOI[€HI/I$IX, OTHOCAIINXCA K (bHBPI“IeCKI/IM SABJICHUSAM,

® BbIABJIATE IMPUYUHHO--CIICACTBCHHBIC CBA3HW TIPpH HU3YUYCHUU (1)I/ISI/IIIGCKI/IX SIBICHUM M IMpouecCCoB, A€JIaTb BbIBOJAbI € MHCIIOJIb30BAHUCM
ACAYKTUBHBIX U HHAYKTUBHBIX YMO?;aKJIIO‘-IeHI/If/'I, BBIIBUT'aTh I'MIIOTE3bI O B3aUMOCBA3AX (1)I/I3I/I‘I€CKI/IX BCJIMYHMH,

® CaMOCTOSITEIBHO BBIOMPATh CIIOCOO pelieHusi yueOHoM (Gu3nyeckoil 3aaun (CpaBHEHHE HECKOJBKMX BapUaHTOB pELIEHUs, BbIOOp Haunbolee
MOAXOASIIETO C YYETOM CAMOCTOSITEIILHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBrble ucciienoBaTebLCKue AeiiCTBHSA:
® [ICII0JIB30BaTh BOIPOCHI KaK MCCIIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHMUS;

® [IPOBOJIUTH 110 CAMOCTOSITEIIFHO COCTABIICHHOMY IUIaHY OTIBIT, HECJIOKHBINA (PU3NYECKHIA HIKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEA0BaHNE (PU3HUECKOTO
SIBJICHUS;

® OIICHUBATh Ha IPUMEHUMOCTh M JOCTOBEPHOCTH MHPOPMAIUIO, TIOTYYEHHYIO B X0J1€ UCCIICTOBAHMSI MU SKCIIEPUMEHTA;
® CaMOCTOSTEIFHO (POPMYIIUPOBATH 0000IIECHHUS ¥ BBIBOBI IO PE3yJIbTaTaM MPOBEASCHHOTO HAOIOICHUS, OIBITA, UCCIICIOBAHNUS,

® [IPOTHO3UPOBATh BO3MOXKHOE JaJbHEUIIEe Pa3BUTHE (PU3NUECKUX MPOLECCOB, a TAKXKE BBIIBUTATh MPENOI0KEHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmueii:
® [IPUMEHSTH Pa3IUYHbIE METO/Ibl, HHCTPYMEHTHI U 3allPOCHI MPU MOKUCKE U 0TOOpEe HHPOPMAIMH WK JAHHBIX C YUETOM MPEUIOKEHHON y4eOHOI
buznueckoil 3a1auu;

® AHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATH MHPOPMALIUIO Pa3IMYHBIX BUJIOB U (POPM MPEICTABICHUS;

® CaMOCTOATENBHO BBIOMPATh ONTUMANIbHYIO (OPMY IpeACTaBIeHUs HHPOPMALIMK U UIUTIOCTPUPOBATH PELIaeMble 33Ja4ull HECIOKHBIMU CXEMaMH,
IrarpaMMamMu, HHOU TpauKor M UX KOMOMHAITUSIMH.



KoMMyHnKaTHBHBIE yHUBEPCAJIbHbIEC YUeOHbIC 1eCTBHA:
®B X0/i¢ 00CYXXJIEHHsI y4eOHOro MaTepuala, pe3yibTaToB Ja0OpaTOpHBIX paboOT M NMPOEKTOB 3aJaBaTh BONPOCHI MO CYIIECTBY 00CYyX.AaeMoi
TEMBI M BBICKA3bIBATh UJICH, HAIICJICHHBIC HA PELICHNE 3aaull U TIOJIepKaHue OJ1aroKenaTeIbHOCTH OOLICHHUS;

® COTIOCTAaBJIATh CBOM CYXKACHUS C CY)KJICHUSAMH JPYTHX YIaCTHUKOB JTMAIIOTA, OOHAPYKUBAThH PA3JIMUME U CXOACTBO MMO3UIIHIA;

® BLIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IIMCbMEHHBIX TEKCTAX;

® IyOJIMYHO MPEACTABIATh PE3YJIbTAaThl BBITOJIHEHHOTO (PU3UUECKOrO ONbITA (3KCIIEPUMEHTA, UCCIIE0BAHUS, IPOCKTA);

® IOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMAaH/HOW U HHIUBUIYaTbHON paOOTHI IPU PELICHUH KOHKPETHOH (PU3HUecKoi IpoOIeMsbl;

® IPYHUMATH 1€ COBMECTHOM JI€ATEIbHOCTH, OPTaHU30BBIBATh JEHCTBUS MO €€ IOCTHIKEHUIO: PACIPENEIATh POJIM, O0CYKIaTh MPOILECCH U
pe3yNnbTaThl COBMECTHON pabOThI, 0000111aTh MHEHUSI HECKOJIBKHX JIFOJICH;

® BBITIOJIHATH CBOKO 4acTh pabOThI, JOCTUIasi KAUECTBEHHOTO Pe3yibTaTa 110 CBOEMY HAIPABJIECHUIO U KOOPJAUHUPYSI CBOU JIEHCTBUS C APYTUMU
YJICHAMU KOMaH/Ibl;

® OIICHHUBATh Ka4€CTBO CBOCT'O BKJIaJa B O6H_[I/II71 IMPOAYKT IO KPUTCPHUAM, CAMOCTOATCIBHO C(bOpMyHHpOBaHHBIM y4aCTHHUKaMHU B3aUMOJCHCTBUSI.

PeryasiTuBHbIe yHHBepcaJbHble Y4eOHbIE JelCTBUSA

Camoopranuzanusi:
® BEISIBIIATH IPOOJIEMBI B )KU3HEHHBIX M YU€OHBIX CUTYalHsX, TPEOYIOIUX ISl peHIeHus] GU3NIECKUX 3HAHUH;

® OPUEHTUPOBATHCS B PA3IMUHBIX MOAX0aX IPUHATHS PEelIeHUH (MHAUBUAYaIbHOE, IPUHATHE PELICHUS B IPYIIIE, IPUHATUE PELICHUN IPYNIION);

® CAMOCTOATCIIbHO COCTAaBJIAATH AJITOPHUTM PCHICHHA @HSHHGCKOﬁ 3aJadyud MM IlJIaHa HCCIICJOBaHUA C y‘{éTOM HMCIOIIUXCA pPECypCoOB U
COOCTBEHHBIX BOSMO)KHOCTGI‘/'I, APTYMCHTUPOBATH MPEAIaracMbIC BApHUAHTBI peHleHHﬁ;

e 1ie)1aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJH), 3MOHI/IOHaJIbeIﬁ HHTCJIJECKT:
® 1aBaTb aICKBATHYIO OUCHKY CUTyalluu WU NpCajiaraThb IjiaH eé HN3MCHCHMUAA,

© O0BSICHATD IPUYHHBI JOCTHXKEHUS (HEAOCTIIKEHHS) Pe3yJIbTaTOB ACATEIbHOCTH, 1aBaTh OIICHKY PHOOPETEHHOMY OIIBITY;



® BHOCUTb KOPPCKTUBLI B ACATCIBHOCTH (B TOM 4YHCJIC B XOJ BBIIIOJIHCHHA (1)I/I3I/I‘~I€CKOI‘O HCCICOOBaHUs WIH npoeKTa) Ha OCHOBC HOBBIX
O6CTOHT€HLCTB, HU3MCHUBIINXCSA CHTyaHHﬁ, YCTAHOBJICHHBIX OH_II/I6OK, BO3HHMKIIIHNX pr,[[HOCTGfI;

® OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LICJIU U YCIIOBUAM;
® CTaBUTh ce0s Ha MECTO APYroro 4ejaoBeKa B X0/1€ CIIopa WIN JUCKYCCUU HAa HAYYHYIO TEMY, IOHUMaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYroro;
® [IPU3HABATH CBOE MPABO HA OMIMOKY MPH peIieHNH (PU3NIECKHX 3a/1a4 WM B YTBEP)KJICHHUAX HA HAYYHBIE TEMBI M TAKOE XK€ MPaBO APYTroro.

IIpenmeTrHble pe3yJibTaThI:
K koHI1y 00y4yenus B 8 kjiacce npeMeTHbIE pe3ylIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YYAIOIINXCS YMEHUIA:

® IICIIOJB30BAaTh IIOHATHSA: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUXKEHUE AaTOMOB M MOJIEKYJ, arperaTHble COCTOSHHMS BELIECTBA,
KPUCTAJUITMYECKUE U aMOopQHBIC Tella, HACHIIICHHBI M HEHACBHIIICHHBIA Map, BIAXKHOCTH BO3[yXa, TEMIIEpaTypa, BHYTPEHHSS JHEprus,
TEIJIOBOM JIBUTaTeib, OJJIEMEHTAPHBIA JJIEKTPUUECKUI 3apsii, SJEKTPUYECKOE II0JIe, IPOBOJHHUKH M JUDJEKTPUKH, TOCTOSHHBII
ANEKTPUYECKUI TOK, MATHUTHOE I10JIE;

epa3nuyaTh SBJICHUS (TEIUIOBOE DACIIUPEHHE M CKaTue, TeIulonepenada, TelJIOBOE paBHOBECHE, CMayMBaHUE, KalWJUIAPHBIC SIBICHUS,
UCIIApeHUe, KOHJEHCAlMs, IUIaBJIEHUE, KpUCTAJUIM3alus (OTBEpJEBaHHUE), KUIIEHUE, Terulonepeaada (TerIonpoBOJHOCTb, KOHBEKIIUS,
U3IyYEHHUE), DJIEKTPU3ALUA TeJl, B3aUMOJEHCTBUE 3apsiioB, JAECUCTBUS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJEHCTBUE
MarHuTOB, JI€WCTBHE MAarHUTHOT'O TOJIS HAa IPOBOJAHHUK C TOKOM, 3JIEKTPOMArHUTHASI MHAYKIIKS) IO OMUCAHHUIO UX XapaKTePHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UUECKOE SBICHUE;

® pacro3HaBaTh MPOSIBICHUE H3YyYEHHBIX (U3UYECKUX SIBICHUN B OKpYXKAIOIIEM MHpe, B TOM uucie (QU3NYECKHE SBICHUS B IPHUPOJIE:
MOBEPXHOCTHOE HATSKEHHME U KalWUISPHBIC SBJICHUS B MPUPOJE, KPUCTAIBl B Ipupoje, usinydyenue CoiiHLA, 3aMep3aHHe BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, WHEs, CHEra, JEKTPUYECKHUE SBJICHUS B aTMOcdepe, dIEKTPUYECTBO JKUBBIX OPraHHU3MOB,
MarHuTHOE Tose 3eMiH, Apeid MOII0COB, pOJb MAarHUTHOTO TOJIA Ui KM3HH Ha 3emile, TOJSPHOE CHSIHHE, IPU 3TOM IEPEBOAMTH
MPAKTHYECKYIO 3a/1a4y B y4eOHYIO, BBIICIATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX SBICHHUIA;

® OTIHMCHIBATh W3YYEHHBIC CBOWCTBA TEN M (U3UYECKUE SBICHUS, HCIONB3YS (U3NYECKHE BEIWYHMHBI (TEMIepaTypa, BHYTPEHHSS SHEPIHs,
KOJIMYECTBO TEIUIOTHI, YAEIbHAs TEIJIOEMKOCTh BEIECTBA, yJelbHAas TEIIOTa IUIABJICHUS, YAelbHAas TEIJIoTa MapooOpa3oBaHus, yaeiabHas
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TEIUIOTa CrOPaHUs TOIUIMBA, KOA(P(UIIMEHT MOJIE3HOro AECHCTBHS TEIUIOBOW MAlllMHbI, OTHOCUTENbHAs BIQXKHOCTb BO3/YyXa, HJIEKTPUUECKHUM
3apsijl, cuja TOKa, DJIEKTPUYECKOe HaIpsyKEHHE, CONMPOTHUBICHHUE MPOBOJHMKA, YAEIbHOE CONPOTHUBICHHE BEIECTBAa, paboTa W MOIIHOCTb
AIIEKTPUYECKOTO TOKA), MPH OMUCAHWU IPABHIBHO TPAKTOBATh (MU3MYECKUN CMBICT HUCIIONB3YEMBIX BEIMYHMH, 0003HAUYEHUS U €IUHUIIBI
(GU3NYECKUX BEIMYMH, HAXOAUTH (POPMYIIBI, CBS3BIBAIOIINE JaHHYIO (DU3MUYECKYIO BEIMYUHY C JPYTUMHU BEITUYMHAMH, CTPOHUTH TpapuKu
U3yUYCHHBIX 3aBUCUMOCTEH (PU3UYECKUX BEIINYMH;

® XapaKTepu30BaTh CBOICTBA Tell, (U3NYECKHUE SBJICHUSA U IPOLECCHI, UCIOIb3Ysl OCHOBHBIE MOJOXKEHUS MOJIEKYJISAPHO--KUHETHUECKOW TEOpHH
CTPOEHUS BELIECTBA, IPUHIUI CYNEpHO3UIMHU T0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH OMa i yyacTKa LelH,
3akoH JDxoyns—JleHna, 3aKOH COXpPaHEHWS SHEPTHH, TPU OSTOM JIaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHa M 3allHUChIBATH €T0
MaTE€MaTHYECKOE BBIPAKECHMUE;

® O0BSCHATH (pU3MUECKUE TPOIIECCH U CBOMCTBA TEJI, B TOM YMCIIC U B KOHTEKCTE CUTYyallnii IPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYMHHO-CIIEJICTBEHHbIE CBSA3M, CTPOUTh OOBSICHEHHWE M3 |—2 JIOTMYECKUX LIaroB ¢ Omopod Ha 1—2 M3ydeHHBIX CBOMCTBA (PU3MUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

epewaTh pacyéTHbIC 3a7a4M B 2—3 AEWUCTBUS, UCIOJb3Ys 3aKOHbI M (OPMyJIbl, CBsA3bIBAIOIIME (PU3MYECKHE BEIMUYMHBI: HA OCHOBE aHAJIN3a
YCIIOBHS 33a4M 3allMCBhIBATh KPATKOE YCIIOBHE, BBIABIATH HENOCTATOK JAHHBIX JUIS PEIICHUs 3a/laud, BHIOMpaTh 3aKOHbI U (OPMYIIBI,
HE0OX0IUMBIE /1711 €€ pelIeHus, POBOANTH PAacUEThl M CPABHUBATH MOJTYYCHHOE 3HAYCHNE (PU3UIECKON BETMUUHBI C N3BECTHBIMU JIaHHBIMHU;

e pacro3HaBaTh MPOOJIEMbI, KOTOPblE MOXHO PELIUTh HPU MOMOLIM (U3UYECKUX METOAOB, UCHOJb3Yys OINUCAaHME MCCIEJOBAHUS, BBIIEIATH
IIPOBEPSIEMOE NPEIIOI0KEHUE, OLIEHUBATH IIPABWIIBHOCTD MTOPSAKA IIPOBEICHMS UCCIIEIOBAHNUS, €1aTh BBIBOIBI;

® [IPOBOJIUTH OMBITHI 110 HAOJIIOJCHUIO (U3NYECKUX SBICHUNA WM (PU3MUYECKUX CBOMCTB TeJ (KalWJUIAPHBIC SBJICHMS, 3aBUCUMOCTb JABICHUS
BO3Jyxa OT ero oObéMma, TeMmIepaTypbl, CKOpPOCTH IIpollecca OCTBbIBAaHMS W HarpeBaHUs IpPHU H3JIyYEHUU OT LBETAa H3Iydarouei
(moryomaroieii) MOBEpXHOCTH, CKOPOCTh UCHAPEHUs BOABI OT TEMIEPATYPhI )KUJKOCTH U IIOMAAN €€ MOBEPXHOCTH, IEKTPU3ALUS TEl U
B3aMMOJCHCTBUE DIIEKTPUYECKUX 3apsioB, B3aUMOJEHCTBHE IOCTOSIHHBIX MarHUTOB, BHM3yajW3alldis MAarHUTHBIX II0JIEM IOCTOSHHBIX

MAarHuToOB, Z[eﬁCTBHH MAarauMTHOIO II0JIA Ha IIPOBOAHUK C TOKOM, CBOMCTBaA QJICKTpOMArHura, CBOMCTBA QJICKTPOABHUIATCIIA ITIOCTOAHHOI'O TOKa)Z



(GopMyIHpOBaTH MpOBEpsiEMbIE IMPEIIOI0KEHH, COOMpaTh YCTAHOBKY M3 MPEAJIONKEHHOTO OO0OpYIOBaHHS, OMHCHIBATH XOJA OIBITA U
(OpMyIHPOBATH BBHIBOIBI;

® BBITIOJTHATH NPSMBIE U3MEPEHUS TEMIIEpaTyphl, OTHOCUTEIBHON BIAKHOCTU BO3/1yXa, CUJIBI TOKA, HAPSDKEHHS C UCTIOJIB30BAHUEM aHAJIOTOBBIX
nprOOPOB U TATYUKOB (PU3MUECKUX BEIMYNH, CPABHUBATH PE3YIbTAThl NU3MEPEHUN C YUETOM 33aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH;

® [IPOBOJUTH HUCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3UUECKON BEIMYMHBI OT JAPYrol C MCHOJIb30BAaHUEM IPSIMbIX HM3MEPEHHUH (3aBUCUMOCTH
COIIPOTUBJICHHUA MPOBOJHHUKA OT €ro JIMHBI, IJIOMAAX IHMOIMCPCYHOIr0 CCUCHUA W YACIBbHOI'O COIPOTHUBJIICHUA BCIICCTBA IIPOBOJHHUKA, CHUJIbI
TOKa, WAYLIETOo uYepe3 NMPOBOJHHK, OT HANPSHKCHUS Ha IPOBOJIHUKE, HMCCIEIOBAHUE IOCIIEAOBATEIFHOIO U MApaJICIbHOTO COCTUHEHUH
IPOBO/IHUKOB): TUIAHUPOBATh MCCIIEOBAaHUE, COOMPATh YCTAHOBKY U BBINIOJHATH U3MEPEHHS, CIEAYS MPEATI0OKEHHOMY IIaHy, pUKCHPOBATh
PE3YIbTAThI HOJIyT-IeHHOI\& 3aBUCHUMOCTH B BUJIC Ta6J'II/III u I‘pa(l)I/IKOB, ACJIaTh BBIBOJBI 11O PE3yJibTaTaM HCCICAOBAHM,

® IPOBOJIUTH KOCBEHHBIC H3MEpeHUs (PU3NYECKUX BEIMYMH (yIesbHas TEIIOEMKOCTh BELIECTBA, CONPOTHUBIICHHE INPOBOJHHMKA, padoTa M
MOIIIHOCTh 3JIEKTPUUECKOI0 TOKA): IUIAHUPOBAaTh H3MEpPEHUs, COOMpPATh OSKCIEPUMEHTAIBHYIO YCTAHOBKY, CIIE€Ays IpPEeaJIOKEHHON
HWHCTPYKIUHU, U BBIYUCIIATh 3HAYCHUC BEJIMYHNHDBI;

® cOOITIO/IaTh MPaBHJIa TEXHUKH O€30MacHOCTH MPH padoTe ¢ 1a00paTOPHBIM 000PYIOBAaHHEM;

® XapaKTepU30BaTh NMPUHLMUIIBI ICHCTBUS M3YUYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOWCTB C ONMOPOW HAa MX ONMHUCAHUS (B TOM YHCIIE: CHCTEMa
OTOIUICHUA J0MOB, THI'POMETpP, IMapoBas Typ6I/IHa, aMIICpMECTpP, BOJIBTMETP, CUETUYUK BJIGKTpH‘-IGCKOﬁ SHEPTHUU, BJICKTPOOCBCTUTCIILHBIC
npuOOpBl, HarpeBaTeIbHBIE DJIEKTPONPUOOPHI  (IPUMEPBI), DIEKTPUYECKHE MPEIOXPAHUTEIH, JJIEKTPOMArHUT, JJIEKTPOJBUTATEINb
IIOCTOSTHHOT'O TOKa), MCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PM3NUECKHX SBJICHUH U HEOOXOANMBIE (pU3NYECKUe 3aKOHOMEPHOCTH;

® pacClio3HaBaTb MPOCTBIC TEXHHUYCCKUC YCTpOﬁCTBa U HU3MCPUTCIIBHLIC HpI/I60pI)I Imo CxeéMaM H CXCMATHUYHBIM PUCYHKaM ()KHI[KOCTHI)Iﬁ
TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETpP, [BUraTelb BHYTPEHHEIO CrOpaHMs, 3JIEKTPOCKOM, PEOCTar), COCTaBJIATH CXEMBI
AJIEKTPUYECKUX IENed C MOCIe0BaTebHBIM M MapaljIeIbHBIM COCIHMHEHHEM DJIEMEHTOB, pa3jindas yCJIOBHBbIE O0O3HAUCHHS SJIEMEHTOB

ANEKTPUUECKHUX LETICH;



® [IPUBOANTH IPUMEPHI (HAXOAUTh WHPOPMALIHIO O TIPUMEPaAX) MPAKTUIECKOTO UCTIONB30BaHUS (PU3NUECKUX 3HAHHUI B MOBCETHEBHON KU3HH IS
obecrieyeHus 0€30MaCHOCTU MpPU OOpallleHUuH ¢ NpUOOpPaMu U TEXHUYECKMMHU YCTPOWCTBAMM, COXPAHEHUS 3/I0POBbsSI U COOJIIOJEHUS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKPYKAIOILEH CPELE;

® OCYILECTBIIATh MOUCK HH(popManuu (U3NYECKOTO cojepkaHus B VIHTepHeTe, Ha OCHOBE HMEIOIIMXCS 3HAHUM U MyTEM CpaBHEHMS
JIOTIOJTHUTEIHHBIX UCTOYHUKOB BBIACIATH HH(OPMAIIHIO, KOTOPAS SBJISIETCS POTHBOPEYMBOM HITH MOXKET OBITH HETOCTOBEPHOIA;

® [ICII0JIb30BATh IIPU BBINOJIHEHUU YYEOHBIX 3aJJaHUN HAay4YHO--TIOMYJIAPHYIO JUTEpaTypy (U3MYECKOTO COJEp)KaHUs, CIPAaBOYHbIE MaTepHUallbl,
pecypcnl cetu VIHTEpHET, BiaaeTh NpuéMaMu KOHCIIEKTUPOBAHHS TEKCTa, MPeoOpa3oBaHus MH(POPMAIMN U3 OAHON 3HAKOBOW CHCTEMBI B
APYTYIO;

® C03/1aBaTh COOCTBEHHBIC NMHUCHMEHHBIE M KPAaTKHE YCTHBIE COOOIIEHUs, 0000mas WHPOPMANKI0 M3 HECKOJIBKHMX HMCTOYHHKOB (PH3HUECKOTO
COJIepKaHus, B TOM YHUCIIE MyOJIMYHO MPECTABIATh PE3yJIbTaThl MPOSKTHON WIIM MCCIIEAOBATELCKON EATENFHOCTH, P 3TOM TPAMOTHO
UCIOJIb30BaTh U3YYECHHBIM NOHATUIHBIN annapaT Kypca (PU3HMKH, CONPOBOXKAATH BBICTYIUICHHUE IPe3eHTalueH;

e [IpH BBITIOJHEHUN Y4YEOHBIX MPOEKTOB M HMCCIECIOBAHUN (DU3MYECKHX MPOIECCOB PACHPENEsATh 00sS3aHHOCTH B TPYIIE B COOTBETCTBHH C
[IOCTaBJIEHHBIMU 33/1a4aMM, CJIEJUTh 3a BBIIOJIHEHUEM IIaHa IeHCTBUN U KOPPEKTUPOBATh €ro, aJleKBaTHO OLIEHUBATh COOCTBEHHBIH BKJIA B

ACATCIIBHOCTD I'PYIIIILI, BBICTPAUBATE KOMMYHUKATHBHOC BSaHMOHeﬁCTBHe, IPOABJIAS TOTOBHOCTD pa3pCulaTh KOH(bJ'II/IKTBI.

TEMATUYECKOE IINIAHUPOBAHHUE

Ne Tema | KoumuectBo 4yacoB | @DopMBbI OPraHu3aIUH TeATEIbLHOCTH
Pazoen 1. Tennoevie aenenusn (10 uacos)

1,2 Temmepatypa. BruyTtpennss sHeprus. CrnocoOsl HW3MEHEHHS BHYTpPEHHEH 2 [IpakTiaeckas padora

SHEPrHUH Tea.
3.4 TemnonpoBonuocTs. Konseknusa. U3mydenue. 2 BrinojiHEHNE TEOPETUUECKUX UCCIEA0BAHUN
5,6 KonnuecTBo TemaoThl. Y aenpHas TeMI0eMKOCTb. 2 [IpakTrueckas padbora
7,8 Y aenpHas TeIIoTa IJIABJACHUS. Y IeTbHas TEIUIOTa IapooOpa30BaHHs. 2 BrinosiHeHNE TEOPETUUECKUX UCCIEAOBAHUN
9,10 YaenpHas TEIUIOTAa CropaHdsA. 3aKOH COXPaHCHHS DJHEPTHH B  TEIUIOBBIX 2 CemunHap

nporeccax

Pazoen 2. Inekmpuueckue agnenusn (14 uacos)




11,12 | B3aumogeiicTBue 3apsKEHHBIX Teql. [IBa pona 3apsiioB. DJIEKTPHUECKOE MOJIe. 2 Cemunap
13,14 | Crpoenue atoMoB. OOBSICHEHHE ICKTPHUICCKUX SBJICHHUI. 2 TBopueckas padbora
15,16 | DnexTpuueckuil TOK. DeKTpuiecKas ielb U €€ COCTaBHbIE YaCTH. 2 [IpakTrueckas padbora
17,18 Awmnepmetp. M3mepenune cuiibl Toka. BoastMmerp. 3Mepenne HanpsyKeHMs.. 2 [IpakTrueckas padbora
19,20 | 3aBHCHUMOCTb CHUJIBI TOKA OT HampskeHust. 3akoH OMa JUIsl ydyacTKa [enH. 2 Pabota c rpadukamu
21,22 | [locnenoBaTenbHOE COEIMHEHUE NOPOBOAHMKOB. [lapamnenbHoe coenuHEHUE 2 Ypok peluenus 3aaa4y
MIPOBOHHKOB.
23,24 | Pabora W MONIHOCTH DJJIEKTpU4eckoro Toka. CMeNIaHHOe COeJMHEHHE 2 CemuHap
MIPOBOJHHUKOB.
Pazoen 3. Inexkmpomaznummnoie senenusn (4 uaca)
25 MarnutHoe nosje. MarHuTHOE 1oJie MPSAMOro ToOKa. MarHuTHbIE JTMHUU. 1 [TpakTuueckas pabora
26 MarsuTHoe 1oJie KaTYIIKH ¢ TOKOM. DJIeKTPOMAarHUTHI. 1 [IpoexTHas pabota
27 JlelicTBHe MarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATENb. 1 [TpoekTHas pabora
28 MarauTHoe 10JIe TOCTOSTHHBIX MarHUTOB. MarHuTHOE 1oJIe 3EMITH. 1 BrinosiHeHNE TEOPETUUECKUX UCCIEAOBAHUN
Pazoen 4. Ceemoesnie sgnenun (4 uaca)
29 3aK0oH OTpaKCHUS CBeTa. 3aKOH IPEIOMIICHUS CBETA. 1 Cemunap
30 JIunzel. OnTHyecKkas cuiia JIMH3bIL. 1 [IpakTHueckas padbora
31,32 | [loctpoeHust n300paskeHU B TOHKUX JIMH3AX. 2 Cemunap
33,34 | PesepB 2

METOAUYECKHUE MATEPUAJIbI

1. TIporpammer mist 00me0o0pa3oBaTeNbHbBIX yupexaeanid. dusuka. ActpoHomus. 7-11 kmaccer. M.: Ipoda, 2019.

TpeboBaHus K YPOBHIO MOATOTOBKH BBIITYCKHUKOB 00pa30BaTENbHBIX YUPEKICHHH OCHOBHOT'O 0011Iero 00pa3oBaHus Mo GU3UKE. 7-9 KIIacchl.
2. Komugukarop 31eMEHTOB COACPKaHUS M TPEOOBaHUN K YPOBHIO TOJITOTOBKH BBHIIYCKHHUKOB 00111€00pa30BaTeIbHBIX YUPESIKIACHHM I TpoBeieHus B 2022

TOJy TOCyIapcTBeHHOM ntoroBoi arrectaruu mo ®U3NKE.
3. A.B.leppimkun. ®usuka. 8 kimacc. M.: Ipoda, 2020.
4. B.W.Jlykamuk. CoopHUK 3a1a4 o ¢usuke. 7-9 kimacc. M.: [Ipocsemienue, 2018.

OcHalenue y4eGHOro npoiecca

1.KommuiexT naboparopHoro obopymoBaHus I 8 Kiracca.
2.0060pynoBanue I JEMOHCTPAIIHOHHOTO SKCIIEPUMEHTA.
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HurepHer - pecypcbl

http //www.edu.ru - ®enepanbHblii 00pazoBaTenbHBIN TOpTal «Poccuiickoe 00pa3oBaHue).

http //www.mon/ gow. ru.- MunuctepcTBo obpazoBanus u Hayku Poccuiickoit @deneparuu.

http //www.fsu. mto. ru - ®enepanbHblii coBeT 10 ydeOHnKaM MHUHUCTEPCTBO 00pa3oBaHus U Hayku Poccuiickoii deneparum.
www.rnmc.ru/matimage.php?sect=181&link=/products/cdrom/educational/197.php. - DnexTpoHHbIE HATTIATHBIE TOCOOHS
http://school-collection.edu.ru/catalog/rubr/7B005424-FBBA-3F09-69DD-0CDSECA70F31/23729/?interface=electronic - Komnekmus S0P
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