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Pa0ouasi nporpaMMa BHEYPOUHOI AeATeJIbHOCTH N0 (U3UKeE ¢ UCNO0JIb30BAHHEM 000PYA0BAHMS
«Touka pocra»

((BJ'ICKTI)H‘{GCTBO U MBD»
1.ITosicHuTEILHAN 3aMUCKA

LenTpsl 06pa3oBaHus eCTECTBEHHO-HAYYHOW HANPABIEHHOCTH « T0UYKa pocTay CO3/AaHblI C LENbI0 Pa3BUTHUS Y
00YyJaroLINXCsl eCTECTBEHHO-HAYYHOM, MaTeMaTHYECKOH, THPOPMAIIMOHHOW IPaMOTHOCTH, (POPMUPOBAHUS
KPUTHYECKOTO U KPEATUBHOI'O MBIIIJICHHSI, COBEPIICHCTBOBAHHS HABBIKOB €CTECTBEHHO-HAYYHOMN
HaTPaBJICHHOCTH, a TAKXKE [T MPAKTHIECKON OTpabOTKH yueOHOro MaTepuana o yaeOHOMY MpenMeTy
«Dusuka»

OO6yueHne ocymiecTBisgeTcs mpu noaaepkke LieHTpa oOpa3oBaHus ecTeCTBEHHO-HAYYHOM HamnpaBieHHOcTH «Touka
POCTa», KOTOPBIH CO3/IaH I Pa3BUTHS Y 00YUAIOIIUXCS €CTECTBEHHO-HAYUHOM, MaTeMaTHIECKON, HH(POPMAIIMOHHON
T'paMOTHOCTH, q)OpMI/IpOBaHI/IH KPUTHUYCCKOI'O U KPEATUBHOI'O MBINLJIICHHM A, COBCPILICHCTBOBAHUS HAaBBIKOB
€CTECTBEHHO-HAYYHOW HAMpPaBICHHOCTH, a TAKXKe JUIsl IPAaKTHUECKOi oTpaboTKK yd4eOHOro MaTepuaa 1o yaieOHOMY
npenMery «dusukay.
enn n3yyeHus
Uzyuenne GU3NKU HA CTYIIEHH OCHOBHOTO 00IIIero 00pa3oBaHusl HAPaBJIEHO HA JOCTHKEHUE CIEAYIONINX [eNeit:
-OCBOEHHE 3HAHUHN 0 MEXaHNYECKUX ABJICHUAX, BEIIMYNHAX, XapaKTCPU3YIOIIUX 3TU ABJICHUA, 3aKOHAaX, KOTOPBIM OHU
MOJUUHSIOTCS, METOJIAX HAYYHOT'O TIO3HAHUSI TPUPOJIBI U (POPMUPOBAHKE HA ITOW OCHOBE MPEJICTABICHUH O
(m3nyecKoil KapTHHE MHUPA;

-OBJIAICHUC YMCHUAMU IPOBOJUTH Ha6JHOIIeHI/I$[ MIPUPOAHBIX HBJ’ICHI/IfI, OIIMChIBATHh U O606IlIaTB PEIYILTATHI
HAOJIO/ICHHH, HCIIONH30BATh MPOCTHIE M3MEPUTEbHBIC TPHOOPHI [T U3yUeHUsT (PU3MY eCKUX SBICHUH, IPEICTABISATh
pe3yNbTaThl HAOMIOICHUH UK U3MEPEHNH C IIOMOIIBIO TAOHIL, TPa(QUKOB M BRIABISTH Ha 3TOH OCHOBE 0COOBIE
3aKOHOMEPHOCTH, IPUMEHSTH ITONYYeHHBIC 3HAHUS JJIs1 00BSICHEHHSI Pa3HOOOPa3HBIX MIPUPOIHBIX SIBICHUN U
MIPOIIECCOB, IPUHITUIIOB AEHCTBHUS BKHEHIINX TEXHUYECKUX YCTPOKMCTB, UIA pelieHns (PU3nuecKnx 3a1ad;
-pa3BUTHE TTO3HABATENHHBIX HHTEPECOB, MHTEIIEKTYyaTbHBIX M TBOPYECKIX CIIOCOOHOCTEH, CAMOCTOSTENFHOCTH B
MpHOOPETEHUU HOBBIX 3HAHUM, TIPH PEIICHUU (PU3MUECKUX 3aJ1a4 U BHIMTOIHEHNH SKCIIEPUMEHTAIILHBIX UCCIIEIOBAHUIM
C MCTOJIh30BaHUEM MH(DOPMAIIMOHHBIX TEXHOJIOTHIA;

-BOCITUTaHHE yOSKIEHHOCTH B BO3MOXKHOCTH TTO3HAHHS 3aKOHOB IPUPOJBI, B HEOOXOANMOCTH Pa3yMHOTO
WCIIONIB30BAHMS TOCTHIKEHNH HAYKH U TEXHOJIOTHH JUTA JAIbHEHIIEro pa3BUTHS YeIOBEUECKOro O0IIecTBa, yBaXKEHUS
K TBOpIIaM HaYK{ W TEXHUKH, OTHOIICHUS K (PU3HKe KaK K 3JIEMEHTY OOIedeIOBEIeCKOil KyIbTypPHI;

-MCHOJIb30BAHUE MTOJYYEHHBIX 3HAHUN U YMEHUH I PELICHUS MPAKTUYECKUX 3aa4 TOBCEAHEBHOM KHU3HM,
obecriedeHmsi 0€30IMaCHOCTH CBOEH KU3HH, PAIlIOHAIBHOTO NCIIOIB30BAHUS M OXPAHBI OKPYIKAIOIIEH CPEbl.

1 gac B Hemenio (349aca) «INEKTPUIECTBO M MBD»

l. JIMYHOCTHBIE Pe3yabTaThl
OOyyaromuiics NOIYYUT BO3MOKHOCTD [UI (POPMHUPOBAHUS CIEAYIOIINX JIMYHOCTHBIX PE3YIbTATOB:

- pa3BUTHE I103HABATEIIBHBIX HHTEPECOB, NHTEIUIEKTYAIbHBIX 1 TBOPUYECKUXCIIOCOOHOCTEH;
- yOKIEHHOCTh B BO3MOXXHOCTH [TO3HAHUS IPUPOBI, B HEOOXOJMMOCTH Pa3yMHOT'O UCIIOJIB30BaHUS JOCTHKECHUH
HAyK{ U TEXHOJIOTUH AJIsl NaJbHEHIIEro pa3BUTHS YEIOBEUECKOro O0IIECTBa, YBAKEHNE K TBOPLIAM HAYKH U TEXHHUKH,
OTHOUICHHE K (PU3MKE KaK K 3JIEMEHTY OOI1e4eTI0BEUECKOM KyJIbTYPBhI;
- CAMOCTOSITEIBHOCTD B IPHOOPETEHNN HOBBIX 3HAHUH M MIPAKTUYECKUX YMEHUH;
-TOTOBHOCTH K BBIOOPY JKU3HEHHOTO MYTH B COOTBETCTBUHU C COOCTBEHHBIMHUUHTEPECAMH U BO3MOXKHOCTSIMH;
- MOTHBAaIMsl  00Opa30BaTENbHOI NEeATEIPHOCTH Ha OCHOBE JINUYHOCTHOOPUEHTUPOBAHHOT'O TIOJX0/1a;
- (hopMHupoOBaHNE IEHHOCTHOI'O OTHOILEHMS APYT K IPYry, K YUYUTEN0, K aBTOPAMOTKPBITUH 1 N300pETeHUH, K
pe3ynbraTam 00ydeHusl.

MeTtanpeaMeTHbIe pe3ybTaThbl

OOyyaromuiics NoIy4uT BO3MOXKHOCTD 7151 (JOPMUPOBAHHS CIEAYIOIIUXMETAIPEAMETHBIX PE3YJIbTATOB!

- OBJIaJICHNE HABBIKAMU CAMOCTOSITENILHOIO MPHOOPETEHNUST HOBBIX 3HAHUM, OpraHU3aluy Y4eOHOH NeITelbHOCTH,
MOCTAHOBKH 1IeJeH, TNIAHUPOBAHMS, CAMOKOHTPOJIS U OLIEHKH PE3YJIbTATOB CBOCH JESATEIBHOCTH, YMEHUSIMH
MPEABHIETH BO3MOXKHBIE PE3YIbTAaThl CBOUX JCHCTBUI;

- IOHUMaHHE PA3TMYNHA MEKAY UCXOAHBIMU (PaKTaMU U TUIIOTE3aMH ISl UX OOBSICHEHHS, TEOPETUIECKUMHU MOJCIIIMHU
U peaJibHbIMH 00BEKTaMH, OBJIaZICHHE YHUBEPCANbHBIMU YU€OHBIMU AEHCTBUAMHU Ha IPUMEPAX TUIIOTE3 AJIS
00BSICHEHNSI U3BECTHBIX (PAKTOB M SKCIIEPUMEHTAIILHOM MPOBEPKM BBIABUTAEMBIX TUIIOTE3, Pa3padOTKH
TEOPETUUECKUX MOJIeIel POLIECCOB MU SIBIICHUI;

- OCBOCHHE MPUEMOB JICHCTBUI B HECTAHAAPTHBIX CUTYALUSIX, OBIAJCHIE IBPUCTHYECKUMHU METOAAMU PeIICHUS
npo0em;



- (bOpMHpOBaHI/IG YMCHPII;’I pa60TaTB B I'pyHIi€ € BBITOJIHCHUEM PA3JIMYHBIX COIIMAJIbBHBIX pOJ'ICfI, npeaACTaBJIATh U
OTCTauBaTh CBOU B3IJIAJBI U Y66)KILGHI/I$I, BECTU OUCKYCCHIO.

Perynsarususie YY /I
OO6yyaromuiics MOTYYUT BO3MOKHOCTD T (HOPMHUPOBAHUS CIEAYIOLIUX PEryasTUBHBIX Y'Y /1.
1.  YMeHHe CaMOCTOSTENbHO ONPEAETATh LeTl 00y4eHHs], CTaBUTh U (POPMYJIUPOBATH HOBHIE 3a/1aud B y4é0e
M03HAaBaTEIbHON JEATENbHOCTH, pPAa3BUBaTh MOTHBBI M HWHTEpPECHl CBOEH I03HABAaTENbHOW JESITEIbHOCTH.
OO6yyaromuiics CMOXKeT:
- aHAJIM3UPOBATH CYIIECTBYIOIIME U IJIAHUPOBATH OyAyIiie 00pa3oBaTeNbHbBIE PE3YIbTATHI,
- HICHTU(DHUIIMPOBATH COOCTBEHHBIC MPOOJIEMBI M ONIPENESNIATh TJIABHYIO POOJIEMY;
- BBIBUTATh BEPCHU PEIICHHsI TPOOIEMBL, (HOPMYINPOBATH TMIIOTE3bI, TPEABOCXUINATH KOHEUHBIH PE3YIIbTAT;
- CTaBHTh IIeJTb JACATEILHOCTA Ha OCHOBE OMNPEACIEHHON MPOOJIEMBI U CYIIECTBYIOIIMX BO3MOKHOCTEIH;
- opmynupoBaTh yueOHbIC 331a4K KaK [Iard JOCTUKEHUS IOCTABICHHOM LIeNU JIeITelbHOCTH;
- 000CHOBBIBATH 1EJIEBBIE OPUEHTUPBI U IPUOPHUTETHI CCHUTKAMH Ha IIEHHOCTH, YKa3bIBasi 1 0OOCHOBBIBAS JIOTHUECKYIO
TIOCTIEI0BATENBHOCT II1aroB.
2. YMeHHe CaMOCTOSITEIbHO TUIAaHUPOBATH MYTH JOCTHKEHMS 1eJIeH, B TOM YHCIe allbTepHATHBHBIE, OCO3HAHHO
BbIOMpaTh Haunbosee >(pQEKTHBHBIE CIIOCOOBI pelieHus y4eOHBIX M IMO3HAaBAaTENbHBIX 3agad. OOydaromuiics
CMOXET:
- onpeAeNaTh HeoOxonumoe(bie) ICHCTBUE(sI) B COOTBETCTBUM ¢ yueOHOM M MO3HABATEILHON 3a/Ja4aMU M COCTABIISATh
aNropuTM ero(¥x) BHITOIHEHHS;
- 000CHOBBIBAThH M OCYIIECTBJISATH BHIOOP Hanbosee 3¢ PEeKTUBHBIX CIIOCOOOB PEIICHHUS yUeOHBIX U IIO3HABATEIbHBIX
3amay;
- ONpeeNsATh/HaAXOAUTh, B TOM YHCIIC U3 MPEJIOKEHHBIX BAPUAHTOB, YCIIOBHS JJIsl BHITTOHEHUsT YIEOHOH 1
MMO3HAaBATEbHOM 3a1a4;
- BBICTPanBaTh KU3HEHHBIE [IJIAHBI HAa KPATKOCPOUIHOE Oy Tytiee (3asBIIATh I€JI€BEICOPHEHTHPHI, CTABUTD aJIeKBAaTHBIC
¥M 3aJ]a9y ¥ TpeIarath ASHCTBHS, YKa3bIBasi © 0OOCHOBBIBAS JIOTMYECKYIO MTOCIEOBATENFHOCTD IIIaroB);
- BEIOMPATH U3 MPEIOKCHHBIX BAPUAHTOB U CAMOCTOSITENILHO UCKATh CPEICTBA/PECYPCHI JUIsl PEIICHMSI
3a]1a91/TOCTHKEHUSI 11EITH;
- COCTaBIISITh TUIaH PEIIeHUs MPOOIeMbl (BBIITOTHEHUS MPOEKTa, TPOBEICHNUS UCCIIEAOBAHNA);
- ONpeAeNsITh MOTEHINATbHBIC 3aTPYAHEHHUS MIPH PELICHUH YIeOHOH 1 MMO3HABATENIFHON 3a/1a4H U HAXOIUTH CPENICTBA
IUTA UX YCTpaHEHHUS,
- OMHKCHIBATH CBOU OIBIT, OQOPMIISIS €r0 JUTS TIepeaadr APYTHM JIFOJIIM B BUJIC TEXHOJIOTHU PEIICHUS MPAKTHYECKUX
3a/1a4 Oompene’aEHHoro Kiacca;
3.  YMeHHE COOTHOCHTH CBOM JEWUCTBUS C IUIAHUPYEMBIMH PE3YIbTaTaMH, OCYIIECTBISATH KOHTPOIb CBOEH
JeSITeTFHOCTH B TIPOIIECCE JOCTHXKEHUS Pe3yiIbTaTa, OMPENeNsiTh CIIOCOOBI AEHCTBUN B paMKax MPEINIOKEHHBIX
yCIOBUIT W TpeOOBaHMI, KOPPEKTUPOBATH CBOM JEWCTBHS B COOTBETCTBUU C HW3MEHSIOMICHCS CHTYyallHew.
OOyJaronuiicss CMOXeET:
- ONPEIENsTh COBMECTHO C ITEJaroroM U CBEPCTHUKAMU KPUTEPHH TUIAHUPYEMBIX PEe3yIbTATOB M KPUTEPUHU OLIEHKU
cBOeH y4eOHOU e TeNbHOCTH;
- CHCTEMAaTHU3UPOBATH (B TOM YHCIIE BHIOMPATH IPUOPUTETHBIC) KPUTEPHH TLUIAHHUPYEMBIX PE3YIIBTATOB U OIIEHKH CBOEH
TEeSITeTHHOCTH;
- OTOMpaTh HHCTPYMEHTHI [T OIIEHUBAHUS CBOCH JEATEIbHOCTH, OCYIIECTBIISITH CAMOKOHTPOJIh CBOCH JEATETHHOCTH
B paMKax MPeUI0KEHHBIX YCIOBUN U TPeOOBaHUH;
- OIICHHUBAThH CBOIO JICATEIEHOCTD, apPTYMEHTUPYS IPUYMHBI JOCTHKEHIS FITH OTCYTCTBHS TUNIAHUPYEMOTO Pe3yiIbTaTta;
- HaXOJWTh JOCTATOYHBIE CPEACTBA /IS BBHITIOTHEHUS yIeOHBIX NeWCTBUN B U3MEHSIOMICHCS] CUTYAI[UH W/ WITH TIPH
OTCYTCTBUY TUIAHUPYEMOT'O PE3yIIbTaTa;
- paboTasi 1o CBOeMY IUTaHy, BHOCHTH KOPPEKTUBHI B TEKYIYIO IEITENFHOCTh HA OCHOBE aHAJN3a H3MEHEHU I
CUTYaIUH JUTsl TIOTyYEHUS 3allJIaHNPOBAHHBIX XapaKTEPUCTHK MPOYKTa/pe3yabTarTa;
- YCTaHaBIIMBATh CBSI3b MEX/y MOTy4YEHHBIMH XapaKTEPUCTHKAMHU IPOIYKTa U XapaKTEPUCTHUKAMU TpoIiecca
JESITETHHOCTH U TI0 3aBEPIISHHUH JISITEIHbHOCTH MPEAiaraTh N3MEHEHHE XapaKTePUCTUK MTpoIiecca sl OTyICHHS
YIIYYIIEHHBIX XapaKTePUCTUK MTPOAYKTA;
- CBEpSTh CBOM JICHCTBHS C LENBIO U TTPH HEOOXOINMOCTH UCIPABIISATH OMIMOKHA CAMOCTOSITEIBHO.
4. YMeHHE OLIEHWBATh NPAaBWJILHOCTH BBHINOJHEHUS! yueOHOW 3aja4u, COOCTBEHHBIE BOSMOXKHOCTH €€ pelIeHusl.
OObyyaromuiics CMOXeT:
- ONpeNeNsATh KpUTEPUH MIPAaBUIBHOCTH (KOPPEKTHOCTH) BHIIOJHEHHUS Y4eOHOM3a1auH;
- aHAJIM3UPOBATh U 0OOOCHOBBHIBATH IPUMEHEHUE COOTBETCTBYIOIIET0 HHCTPYMEHTAPUS ISl BBITOJTHEHUS yueOHOH
3a/1a4w;
- cBOOOJIHO MOJIB30BAThCSl BBIPAOOTAaHHBIMU KPUTEPUSIMH OLIEHKH U CAMOOLIEHKHU, MCXO/S U3 LEIH U UMEIOLIHNXCS
CPEACTB, pasinyasi pe3yabTaT U ClIOCOObI JeHCTBHI;
- OLICHUBATh NPOIYKT CBOCH JEATEIBbHOCTH IO 3aJaHHBIM W/UIIM CaMOCTOSITEIBHO OMpPeeNEHHBIM KPUTEPUSIM B
COOTBETCTBHH C LIETBIO AECATENBHOCTH;



- 000CHOBBIBaTh JOCTHKMMOCTH LI BRIOPAHHBIM CIIOCOOOM Ha OCHOBE OLICHKHM CBOMX BHYTPEHHHUX PECYPCOB H
JOCTYIHBIX BHEITHUX PECYPCOB;
- (pukcupoBaTh U aHAMU3UPOBATH JUHAMHUKY COOCTBEHHBIX 00pa30BaTENbHBIX PE3YIHLTATOB.
5. BrageHne OcHOBaMH CaMOKOHTpOISl, CAMOOLICHKH, MPUHSATHA PEUICHUH M OCYIIECTBICHUS OCO3HAHHOTO
BBIOOpa B YUEOHOI U MO3HABATEILHON JIeITeIbHOCTH. OOYJarOIUNAC CMOXKET:
- HaOMIOAaTh M aHAJTM3UPOBATh COOCTBEHHYIO YUeOHYIO M IO3HABATEIBHYIO JIESITEIBHOCTD U JIESITENbHOCTh APYTHX
00y4Jaromxcst B MPOLecce B3aNMOIPOBEPKH;
- COOTHOCHUTDL PCAJIbHBIC U TINIAHUPYCEMBIC PE3YJIbTAThL PIHILHBHILyaJIbHOﬁO6pa3OBaTCJII)HOI\/'I JCATCIIBHOCTHU U CJ1aTh
BBIBOJBI,
- IpUHUMAThb PCUHICHUE B y‘-IC6HOI>i CUTyallur 1 HECTU 3a HECT'O OTBCTCTBCHHOCTD,
- CAaMOCTOATCIIBHO OIPCACIATh MIPUYMHBI CBOCTO YCII€Xa UJIM HEYCIICXa U HaXOI[I/ITI)CHOCO6I>I BbIXOJla U3 CUTYyalluu
HeycIexa;
- PETPOCTIEKTUBHO ONPENENATh, KaKie JeHCTBHSI IO PEIICHNI0 YIeOHOM 3a1a4l MITNIapaMeTphl dTHX JISHCTBUH
MIPHUBENH K TOITYYEHHIO UMEIOIIErocsl IPOILyKTa yueOHO! AesTeTbHOCTH;
- ICMOHCTPUPOBATH MIPUEMBI PETYIISIIMH IICUXO0()HU3HOJIOTHIECKUX/IMOIMOHATIbHBIXCOCTOSHUM J1s1 JOCTHKCHHS
a¢ddexra ycriokoeHus (yCTpaHEHHs SMOIIMOHAILHOW HANPSDKEHHOCTH ), 3¢ (hekTa BOocCTaHOBIICHHS (0CTIa0ICHHMSI
MPOSIBJICHUN yTOMIICHUS ), 3 PeKTa aKTUBH3ANNY (ITOBBIIIEHHUS TICUXO(PU3UOTOTHISCKOUPEAKTUBHOCTH ).
ITo3naBareabublie YY /|

OOyyaromuiics MOTYYHT BO3MOKHOCTH LTS (DOPMHUPOBAHUS CIETYIONINX MO3HaBaTeNbHBIX Y'Y /1.

1. VYMeHue ompenenarh IOHATHS, CO37aBaTh OOOOINEHHUS, YCTaHABIMBATH AHAJIOTHH, KIacCU(UIIUPOBATH,
CaMOCTOATCEIBHO BBI6I/IpaTB OCHOBaHUA W KpPUTECpUU JId KHaCCI/I(i)I/IKaHI/H/I, yYCTaHaBJIMBaTb MPUYUHHO-
CIIC/ICTBEHHBIC CBSI3U, CTPOHThH JIOTUYECKOE DPACCYXJICHHE, YMO3aKItoueHue (MHIYKTUBHOE, JIEAYKTHBHOE, IO
AHAJIOTHH) U JIeNaTh BEIBOABL. OOyJatOMUNCS CMOXKET:
- TOAOMPATH CIIOBA, COMOMYMHEHHBIE KITIOUEBOMY CIIOBY, ONPEENSIONINEe ero MpU3HaKi 1 CBOWCTBA;
- BBICTpanMBaThb JIOTMYCCKYIO LEIOoYKYy, COCTOAIYIO n3 KIIFOYEBOI'O CJIOBa I/ICOHO)I‘II/IHéHHBIX EMy
CIIOB;
- BBIIGNATh OOLIMM NPHU3HAK ABYX WIM HECKOJNBKHUX IPEIMETOB WJIN SBJICHUN HOOBSICHATH UX CXOACTBO;
- O0OBEIMHATh TIPEAMETHl U SIBJICHUS B TPYNIBI MO ONPENeNEHHBIM IPH3HAKaM,CPaBHHUBATh, KIACCH(PUIIMPOBATE U
0000maTh (PaKkThI U SBICHUS;
- CAaMOCTOSITEIBHO YKa3bIBaTh Ha HHGOPMALUIO, HYXKAIOIIyI0Cs B IPOBEPKE, NIPeJIaraTh U IPUMEHATh CIIOCO0
IIPOBEPKHU JOCTOBEPHOCTU MH(popMaIuu;
- BBIIBJIITH M HAa3bIBAaTh IPUYMHBI COOBITHUS, SBJICHHS, B TOM YHCIIE BO3MOXKHBIE/HanOoee BepOsSTHRIE IIPHYHHBI,
BO3MOKHBIE IIOCJIEACTBUS 3aJaHHOIN PUYNHBI, CAMOCTOSTEIBHO OCYIECTBIISIS IPUUMHHO-CIIEACTBEHHbIN aHAIN3;
2 . YMmenue co3zmaBaTh, NMPUMEHSITH M NIPEOOPa3OBHIBATH 3HAKHM M CHMBOJIBI, MOJEIN M CXEMBI JUI PEIICHUS
Y9e0HBIX ¥ TO3HABATENBHBIX 3a/1a4. OOyJarOIuiicsi CMOXKET:
- 0003HaYaTh CUMBOJIOM M 3HAKOM IIPEAMET U/WIIN SIBJICHUE;
- OIpeNeNATh JIOTHYECKHE CBA3U MEXAY IIpeaMeTaMH W/WIH SBJICHUSIMH, 0003Ha4aTh JAHHBIE JIOTHUECKHE CBSI3H C
IIOMOIIBIO 3HAKOB B CXEME;
- co371aBaTh aOCTPAKTHBIA WK peaTbHBIN 00pa3 mpeaMeTa W/WiH SIBJICHUS,
- CTPOUTH MOJIENB/CXEMY Ha OCHOBE YCIIOBUH 3a/]a4d W/WIIK CII0c00a €€ pelIeHus;
- co3IaBaTh BepOaJIbHBIC, BEIIECTBEHHBIC U HH()OPMALMOHHBIE MOAEIH C BBIJECICHUEM CYILIECTBEHHBIX XapaKTEPUCTUK
o0beKTa ISl ONpeeyieHUs CIIoco0a pelieHus 3a1a4i B COOTBETCTBUH C CUTYaLUEH;
3 CwmbicioBoe ureHue. OOyJaromuicss CMOXKET:
- HaXOJWTh B TEKCTe TpeOyeMyro HHPOPMANHIO (B COOTBETCTBHUH C IENSIMHU CBOCHICATEIHLHOCTH);
- OPHEHTHPOBATHCS B COOCPKAHUU TEKCTa, IOHUMATh LIEIOCTHBIA CMBICI TEKCTa,CTPYKTYPHUPOBATh TEKCT;
- YyCTaHaBIMBATh B3aMMOCBS3b OIMCAHHBIX B TEKCTE COOBITHH, SIBJICHHUH, IPOLIECCOB,;
- PE3IOMUPOBATh [VIABHYIO HJCIO TEKCTa;
- KpUTHYECKHU OLIEHMBATH COJepKaHue U (OopMy TEKCTa.

4. ®opMupoBaHME M Pa3BUTHE 3JKOJOTMYECKOIO MBIIIJICHUS, YMEHHE NPUMEHATh €ro B I03HABATEIBHOMH,
KOMMYHHMKAaTHBHOH, COIMAJIbHON NMPAKTUKE U podeccHoHanbHO opueHTamy. O0yJaromuiics CMOXKeET:

- ompeneNnsiTh CBOE OTHOLIEHHE K IPUPOTHOI cpere;
- aHAJIM3UPOBATD BIIMSHHUE YKOIOTHYECKUX (DAaKTOPOB Ha Cpeay OOMTaHMS )KUBBIX OPraHU3MOB;
- BBIp@XaTh CBOE OTHOIIEGHHE K NPUPOJE Yepe3 PUCYHKH, COUMHEHMS, MOJENH,IPOEKTHbIC paOOThI.
5. Pa3Burue MoTHBaUMK K OBIAJACHHUIO KyJIbTYPOW aKTHBHOIO HCIIOIb30BAHMS CIOBAPEH M IPYruX MOUCKOBBIX

cucreM. OOy4aIONIHIICS CMOXKET:

- OMpEACIATh HCO6XOZLI/IMBIC KIIFOUCBBIC ITOMCKOBBIC CJIOBA U 3aIIPOCHI;
- OCYIICCTBJIATH B3aHMOZLeﬁCTBHe C 3JICKTPOHHBIMU MMOUCKOBBIMH CUCTEMAMMU,CIIOBAPAMMU,

KommyHnnkaTtuBHbie YY/
1. YMeHue oOpraHu3oBbIBaTH Yy4eOHOE COTPYAHUYECTBO W COBMECTHYIO [ESITENBHOCTH C YUUTEIEM M|
CBEPCTHUKaMH; paboTaTh MHAMBHIYAIbHO W B IpPYIINE: HAXOIUTH OOIIee pelieHne U pa3peliaTh KOH(IMKTH Ha



OCHOBE COTJIaCOBaHMS TO3WIMI M y4éra MHTEpecoB; (HOPMYJIHPOBATh, apryMEHTHPOBATH W OTCTaMBaTh CBOE
MHeHue. OOy4alOImUHCs CMOXKET:

- UTPaTh OMPEACTEHHYIO POJIb B COBMECTHOM JCATEILHOCTH;
- IPUHUMATBD MTO3UITMIO cOOECEAHNKA, TOHUMAs TIO3UITHIO APYTOro, pa3aHyaTh B ErOPEUYH: MHEHHE (TOUKY 3pEHHS),
JIOKa3aTEeTLCTBO (ApTYMEHTBI), (PaKThI; THITOTE3bI, AKCHOMBI, TCOPHH;
- OMpEeEATh CBOU JCHCTBUS U ACHCTBUS MapTHEPA, KOTOPBIE CITOCOOCTBOBAIM HITHIIPENSATCTBOBAIN MIPOLYKTHBHON
KOMMYHHKAIINH;
- CTPOUTH TIO3UTHBHBIC OTHOIIIEHHS B MPOIEcCe YIEOHOH U MO3HABATEIBHOMN IITEIEHOCTH;
- KOPPCKTHO U apIryYMEHTUPOBAHHO OTCTaMBAaTh CBOIO TOYKY 3pCHUSA, B JUCKYCCHUU YMCTH BbIABUI'aTh
KOHTPapryMeHThI, Iiepe)pa3upoBaTh CBOIO MBICIH (BJIaJICHUE MEXaHU3MOM SKBUBAJICHTHBIX 3aMCH);
- OPraHM30BbBIBATh YUeOHOE B3aUMOJICHCTBHE B IPYIIIE (OMPEAesITh OOIIME LENH, pacIpenessiTh POy,
JIOTOBapUBaTHCS JAPYT C APYIOM U T. 11.);

- YCTPpAHATL B paMKax Auajiora pa3spbiBbl B KOMMYHUKAIUH, O6YCHOBJ'ICHHI)IC HCHOHI/IMaHI/ICM/HCHpI/IHTI/IeM

CO CTOPOHBI coOeceTHMKA 3a1a4M, (OPMbI HJIH COJICPIKAHUS JUATIOTa,

2. YMeHHe OCO3HAHHO HCIONb30BaTh PEUYEBBIE CPEJACTBA B COOTBETCTBHH C 3aj7adeil KOMMYHHKAIUH JUIS

BBIPQKEHHSI CBOMX YYBCTB, MBICIICH W TMOTpeOHOCTEW /ISl TUIAHUPOBAHUS M PETryJSIMH CBOCH JIESITENbHOCTH;
BJIaZICHNE YCTHON M MUCHbMEHHOW PEYbI0, MOHOJOTHYECKON KOHTEKCTHOM peubto. O0yJaromuicIcMoxKer:

- ompeJeNATh 3a/1a4y KOMMYHHKAIIMK B B COOTBETCTBUH C HEl OTOMPATh peueBble CPECTBA;
- OTOMpaTh W UCIONB30BaTh PEUEBBIE CPENICTBA B MpoIlecce KOMMYHHUKAIIMU CIPYTUMH JIFOJABMH (JAMAJIOT B IMape, B
MaJjioH TpyIIe u T. 11.);
- IIPECTABIIATh B YCTHOW WM TIHChMEHHOW  (hopMe pa3BEPHYTBHIM IJIAHCOOCTBEHHOM JEATENLHOCTH;
- cOOMIOAaTh HOPMBI MYOJIMYHOW PEYH, PErJIaMEHT B MOHOJOT€ W JWCKYCCHH BCOOTBETCTBHH C
KOMMYHUKATUBHOM 3aj[aueid;
- BBICKa3bIBaTh M OOOCHOBBIBATh MHEHNE (CY)K/IEHHE) U 3alpalIiBaTh MHEHHENIapTHEPA B paMKax JUaiora;
MIPUHUMATH pelIeHNE B XO/I€ JUAJIOra M COTIaCOBBIBATH €ro C COOECETHNKOM;
- cO3/1aBaTh MMCHhMEHHBIE KINITHNPOBAHHBIE M OPUTHHAIBHBIE TEKCTHI C HCITOJIb30BAHNEM HEOOXOJJIMBIX PEYEBBIX
CPEACTB;
- HCIONIb30BaTh BepOasibHbIE CPECTBA (CPENCTBA JIOTUYECKOM CBA3M) JUISl BBIIEIEHUS CMBICIIOBBIX OJIOKOB CBOET'O
BBICTYIIJICHUS;
- UCTIONB30BaTh HEBEpOAIBHBIC CPEACTBA MM HATJISIHBIE MaTEPHAIbl, TOATOTOBICHHBIE/ OTOOpaHHBIE O
PYKOBOJICTBOM YUHUTEJIS;
3. ®dopmupoBaHME ¥ pa3BUTHE KOMIIETEHTHOCTH B OOJAaCTH HCIIONb30BaHHA HH(DOPMALMOHHO -
KOMMYHHUKAIIMOHHBIX TexHoiorui (manee — MKT).O0yuaromuiicss CMOXKET:
- LIeJICHANPABIICHHO UCKATh U UCIIOJIb30BaTh HHPOPMAIMOHHBIE PECYPChI, HEOOXOMMBIE IS PEIIeHHs] yIeOHbIX U
MPaKTUYECKUX 3a/1a4, ¢ momolbsto cpeactsKT;
- BBIOUPATh, CTPOUTH U UCIIONIB30BATh aIeKBAaTHYIO HH(GOPMALMOHHYIO MOZEND JUIANIEPEaayl CBOUX MbICIEeH
CPEACTBAMH €CTECTBEHHBIX U ()OPMAJIbHBIX SI3BIKOB B COOTBETCTBHUHM C YCJIIOBUSMHU KOMMYHHUKAIIUH;
- BBLGNATh MH(OPMALIMOHHBIN acCIIeKT 3a/1a4i, ONEPHUPOBATh AAHHBIMH,UCIIOIB30BATh MOJIEb PELICHUS 3aa4H;
- MCIONb30BaTh KOMIIBIOTEPHBIE TEXHOJIOIMH (BKJIIOUYasi BBIOOP aA€KBATHBIX 33a4CHHCTPYMEHTAIbHBIX IPOrPaMMHO-
anmapaTHbIX CPEACTB M CEPBUCOB) VIS PELICHUSIMH(POPMALIOHHBIX 1 KOMMYHHKAIIMOHHBIX YU€OHBIX 3a1a4, B TOM
qrcye: BEIYUCICHUE, HAllCaHUe MTICEM, COUMHEHUH, TOKIa10B, pedepaToB, CO3AaHUE IPE3CHTALMN U 1P.;
- MCIOJIB30BaTh HHPOPMALHIO € YUETOM STHUECKUX U IPABOBBIX HOPM;
- co3naBaTh HH(GOPMALMOHHBIE PECYPCHI PA3HOTO TUIIA U AJISl pa3HbIX ayAUTOPHA, cOONI0AaTh HHPOPMALIIOHHYIO
TUTHEHY W TIpaBUiIa HH(POPMAIMOHHONOE30ITaCHOCTH.
IIpeameTHBIE pe3yabTaThl

OOyyaromuiics NOIyYUT BO3MOKHOCTD Ul (POPMHUPOBAHUS CIEAYIOIINX IPEIMETHBIX PE3YJIbTATOB!

- 3HaHUS O IPUPOJE BAXKHEHIINX (PU3NUECKUX SIBIICHUH OKPY>KAIOLIEr0 MUpa U IOHHMAaHHUE CMbICIIa (PU3UYECKUX
3aKOHOB, PACKPBIBAIOLINX CBSI3b U3YUEHHBIX SIBJICHUN;

- YMEHHUSI MOJIb30BATHCSI METOAAMHU HAYYHOI'O HCCIIEAOBAHMS SBJICHUI PUPOIBI, IPOBOJUTH HAOIIOACHHUS,
IUTAHUPOBATD U BBIIOJIHATH SKCIIEPUMEHTHI, 00padaThIBaTh Pe3yabTaThl H3MEPEHHH, IPEICTABISATh PE3YIbTATHI
W3MEpPEHHH ¢ TIOMOILBI0 TabuuL, rpadukoB U GopMys1, OOHAPYKUBATh 3aBUCUMOCTH MEXAY PU3HUECKUMHU
BEJIMYMHAMH, OOBSCHSTH [TOJy4CHHBIE PE3YJIbTAThl U AENaTh BHIBObI, OLICHUBATH I'PAHULIBI IIOTPELIHOCTEH
pe3yabTaTOB U3MEPEHNI;

- YMEHUS IPUMEHSITh TEOPETUYECKHE 3HAHUS 110 (PU3UKE HA MPAKTHKE, peraTh GU3NUEcKHe 3a1a4l Ha IPUMEHEHNE
MOJTY4YEHHBIX 3HAHUI;

- (hopmupoBaHue yOexeHUsI B 3aKOHOMEPHOM CBSI3U M TIO3HABAEMOCTH SIBJICHUI NPUPOJBI, B 00BEKTUBHOCTH
HAy4YHOr'0 3HaHUS, B BBICOKOH IEHHOCTH HayKW B PAa3BUTHH MaTE€pUATBbHON M JyXOBHOM KYJIBTYPBI JIIOIEH;

- pa3BUTHE TEOPETUUECKOTO MBILIJICHNSI HA OCHOBE (DOPMUPOBAHUSI YMEHUH YCTaHABIMBATEH (DAKThI, Pa3IHYaTh
MPUYHMHBI U CIEICTBHSA, CTPOUTH MOJEIH U BBIIBUTAThH TUIIOTE3bl, OTHICKUBATE U (HOPMYJIMPOBATh JOKA3aTENbCTBA
BBIIBUHYTBIX THIIOTE3, BBIBOIUTH U3 IKCIIEPUMEHTAIBHBIX (PAKTOB HTEOPETHUECKUX Mozeel (U3NIecKue 3aKOHbI;
- KOMMYHHMKaTHBHBIE YMEHHUS: JOKJIABIBATh O PE3YNIHTATaX CBOETO HCCIENOBAHMS, YIaCTBOBATh B TUCKYCCHUH, KPATKO



1 TOYHO OTBCYATH HAa BOIPOCHI, UCITIOJIB30BATh CIIPABOYHYIO JIUTCPATYPY U APYTruc€ HCTOYHUKH HHq)OpMaHPIPI.

1. Coaep:xxanne yueOHOTo mpeaMeTa
(mpakTH4YecKasi YacTh Y4eOHOI0 colep:KaHMs NMpeAMeTa YCHIeHA MaTepHAIbHO-TeXHHYecKoil 0a3oi
nenTpa «Touka pocra», HMCHOJB3YeMOro Al peaJu3alud o00pa3oBaTeJbHBIX INPOrpaMM B paMKax
npenoaaBanus Gpu3nKu)

«J1eKTPUYECTBO H MBD»
1 yac B Hezento (34yaca)

®u3nka U pusndecKue MeToAbl U3y4eHHs IPUPOAbI

Ouzuka — Hayka o mnpupone. HaOmionenue w omucanue ¢GU3MUECKUX siBIeHHH. Duznueckue NpUOOPHI.
®u3HUeCKUe BETUYUHBI U UX U3MepeHue. IlorpemnocTu u3smepeHui.

MexayHaponaHas cucreMa enuHull. Hayunsiii Mmeton no3HaHus. @U3NUECKU SKCTIEPUMEHT U

¢uznveckas Teopus. Hayka u TexHuKa.

JdeMoHcTpanuu (¢ ucnosib3oBanueM o6opynosanus «Touka poctay)

HaGumonenue pu3nueckux sBJICHUI: CBOOOIHOrO MaJCHMs TE, KojeOaHU MasTHHKA,

NMPUTAKCHUEC CTAJIBHOTO IIapa MarHuTOM, CBCUCHUE HUTH B.HGKTpI/I‘-IeCKOI\/'I JIaMIIBI.
JlaGopaTopHble paGoThl M ONLITHI (¢ HCMOJIL30BaHueM 00opyaoBaHua «ToukapocTay)

N3mepenne o0beMa KUAKOCTH U TBEPIOTO Temna. M3aMepenre TeMiepaTypsl
MonekynsipHast GU3HKa U TEPMOAMHAMHUKA

CrtpoeHnre 1 CBOMCTBA BEIIECTB. T eIIOBBIC SIBICHUS

Crpoenne BeimiecTBa. TeluioBoe JBWKEHHE AaTOMOB W MOJEKyJd. bpoyHoBckoe mBuxenue. duddyszus.
B3anMopelicTBre 4acTuIl BemecTBa. MOJEIN CTPOCHUATA30B, KUIKOCTEH M TBEPABIX TNl M OOBSICHEHUE CBOHCTB
BEIlleCTBa Ha OCHOBE 3TUXMO/IEIIEH.

TemnoBoe asmxenue. TemnoBoe paBHOBecHe. Temmeparypa u ee m3MepeHue. CBs3b TeMIIEpaTyphl CO CpemaHen
CKOpPOCTBIO TEIUIOBOTO XaOTHYECKOTro ABM)KEHHUS yacTwil. BHyTpeHHss sHeprusi. PaGora W Temmomepenaya Kak
CrocoOBl W3MEHEHWs BHYTPEHHEW JSHEepruu Tema. Buapl Temionepeadd: TEMJIONPOBOAHOCTh, KOHBEKIIHS,
n3my4denne. KonmndaecTBo TEIIOTHL. Y IeNbHAs TEMIOEMKOCTh. 3aKOH COXPAHEHHUSI SHEPTHH B TEIIOBBIX IPOIIECCaX.
Hcmapenne n koHaeHcamusa. Haceimennsiit map. BmaxxocTh Bo3mayxa. Kumenme. 3aBHCHMOCTH TeMITEpaTyphI
KHIIEHUsI OT naaBieHud. [lmaBneHwe m Kpucrammuzaips. YAenbHas TEIUIoTa IUIABICHUS W TapooOpa3OBaHMS.
VY nenpHas TerioTa cropaHus. Pacuer konmndecTBa TEMIOTH PH TETIIOOOMEHE.

[IpuaIMIE paboTH! TeroBEIX ABuTarenei. [lapoBas TypOuHa. JBuraTens BHYTpPEHHEro cropaHus. PeakTuBHBII
neurarenb. KIIJ] TermoBoro nuratens. OObsICHEHNE yCTPOICTBA M MIPHHIIATIA ACHCTBHS XOIOIUIbHAKA.
[IpeobpazoBanusi DJHEPrUM B TEIUIOBBIX MAaIIWHAX. OJKOJIOTHYECKHE POOIEMBI HCIIONB30BAHUS TEIJIOBBIX
MaIIHH.

JdeMoHcTpannu (¢ ucnoJib3oBanneM ooopynoBanus «Touka pocta») Crxumaemocts razoB. Auddysus B razax
1 KHUJIKOCTAX. MOJIenb Xa0THIECKOT0 ABIKEHUS MOJIeKyl. Moienb OpOyHOBCKOTO JBUKECHHS.

CoxpaHeHre o0beMa XUAKOCTH MPU W3MeHEeHUHU (opMbl cocyna. ClerieHne CBUHIOBBIX MUIMHAPOB. [IpuHIIMI

JEICTBUS TEPMOMETpA.

V3Menenne BHYTpEHHEH SHEpPruM Tejia MNPH COBEPIICHHHM PabOThl M MpH Telonepenade. TemionpoBoIHOCTb
pa3nnyHbIX MaTtepuanoB. KoHBeKIUS B )KUAKOCTAX U razax. Temnonepenaya myTeM H3JIy4eHHUS.

CpaBHeHMeE yIeNbHBIX TEMIOEMKOCTEH pa3INUHbIX BEIECTB. SBiIeHne ucnapenus. Kunenne Boasl.

[TocTostHCTBO TeMIEpaTyphl KUIIEHHUS KUAKOCTH. SIBICHUS IUIaBICHUS U KPUCTAIUIM3ALIUH.

N3MepeHne BIaXHOCTH BO3JyXa ICUXPOMETPOM MJIM THTPOMETPOM. Y CTPOHCTBO YETBIPEXTAKTHOI'O JIBUTATEINS
BHYTPEHHETO CropaHus. Y CTpOICTBO MAapOBOi TYpOUHBIL.

JlabopaTopHble pa0oThbl M ONBITHI (€ HMCHOJb30BaHMeM oOopynoBaHus «Touka pocra») HccrnenoBaHue
W3MEHEHUS] CO BpEMEHEM TeMIepaTyphl OCThIBalomiell Boabl. M3ydeHue siBieHus TerooOMeHa. M3mepenue

yAEIbHOM TEITOEMKOCTH BellecTBa. 3MepeHne BIaXXHOCTH BO3IyXa.

Hccnenosanne 3aBHCUMOCTH 00beMa ra3a OT JAAaBIICHUS IIPU TTOCTOSHHON TeMIepaType.

JyleKTpUYECKHEe U MATHUTHDIE SIBJICHUS

DneKkTpudecKue siBlicHUsi MarHUTHBIE SIBICHUS DJIEKTPOMarHUTHbIC KojeOaHus U BOIHBI ONITUYECKUE SBICHUS
DnekTpu3anus Ten. DJIeKTpuuecKkui 3apsaa. [IBa Buaa anekTpuyeckux 3apsaoB. BzaumopeiicTBue 3apanoB. 3aKoH
COXPaHEHHUS JIEKTPUUCCKOTO 3apsia.

DnekTpuueckoe noje. JedcTBrUe 3eKTPUUYECKOro mojisl Ha 3JeKTpUudecKue 3apsasl. [[poBOMHUKY, TUIIEKTPUKU U



MOJIYIIPOBOAHUKH.

[TocTosiHHBIN 37EKTpUYECKUNA TOK. VICTOUHUKU MOCTOSHHOTO TOKa. JlelcTBUA 3iekTpuueckoro Toka. Cuia Toka.
Hampspokenue. DnekTpuyeckoe CONpOTUBIIEHHE. DNeKTpudeckas 1enb. 3akoH Oma JUlsl ydacTKa 3JIeKTPHUYECKOH
uenu. [lociaenoBaTenbHOE W MapajulebHOE COCAMHEHUS MPOBOAHWKOB. PaboTa M MOIIHOCTH 3JIEKTPHYECKOTO
Toka. 3akoH Jxoynsa-Jlenna. Hocurenu anekTpudeckux 3apsaoB B METaIax.

OneiT Opcrena. MaruuTHoe mone Toka. B3aumopeilicTBHE MOCTOSHHBIX MarHUTOB. MarHuTHOEe mose 3eMIIu.
OnexTpoMarHuT. JleficTBUE MarHUTHOTO MOJS Ha MPOBOAHMK ¢ ToKOM. Cumma Ammepa. DIeKTpOJIBUTATENb.
OnexTpoMarHuTHoe pene.dnekTpomarautHas uHayknus. Onbsitel @apanes. [IpaBuio Jlenna. QnekrporenepaTop.
[lepemennsrii Tok. Tpancdopmarop. Ilepenaya 3meKTpUyYecKoil IHEPTUN HAPACCTOSHUE.

DNeKTpoMarHuTHhIE KoyeOaHusl. DJEKTPOMAarHUTHBIE BOMHBI M HMX cBoWcTBa. CKOpPOCTh pacmpocTpaHEHUs
AJIEKTPOMArHUTHBIX BOJIH. [[pHHIUITBI paiuOCBS3H U TEICBUICHHUS.

CBer - 2J1eKTpOMarHuTHasl BOJIHA. BiusiHNE 3/1eKTpOMarHUTHRIX U3Ty4eHUN Ha)KUBBIE OpPTraHU3MBL.

IIpsamonuneiinoe pacnpocTpaHeHue cBeTa. OTpaxxeHue U IpeIOMIIEHUE CBeTa. 3aKOH OTpakeHus csera. IIimockoe
3epkano. Jlunza. dokycHoe paccrosHue aMH3bL. Onrudeckas cuia JUH3bL [71a3 Kak onTuyeckas cHCTEMa.
Onrtuyeckue npubopsl. [Jucepcust cBera.

JeMoHcTpanuu (¢ ucnoJib30BaHueM odopynoBanns «Touka poctay)

OnexTpuzanus Tea. J[Ba poma 3MEKTpUUECKUX 3apsiioB. Y CTPOMCTBO M JAeHCTBHedIeKTpockomna. [IpoBonHuKH U
M30JIATOPBL. DIIEKTpHU3aIus depe3 BiIusHue [lepeHoc anmeKkTpuyeckoro 3apsia ¢ OIHOrO Tefla Ha JApyroe 3aKoH
COXpaHEHHDIIEKTPHUECKOT0 3apaaa. VICTOYHUKH MOCTOSHHOTO ToKa. COCTaBIEHNEIEKTPUIECKON ETTH.
M3MepeHue cuiibl TOKa aMIepMETPOM.

HaGumroenrie mocToSHCTBA CHJIBI TOKA Ha PAa3HBIX y4acTKaX HEPAa3BETBIECHHOWIJIEKTPUIECKOHN IEIH.

N3mepeHne cuiibl TOKa B Pa3BETBICHHOM AJIEKTpUYECKOM Lienu. M3MepeHneHanpspKeHHs BOJIbTMETPOM.
I/I3yquHe 3aBUCUMOCTHU JJICKTPUUYCCKOI'O0 COIIPOTHUBJICHHA MNPOBOJHHWKA OT €ro MJIMHBI, IJIOIIAJAU ITONCPEHYHOT O
CeYeHud U MaTepuana. Y IeJbHOE CONPOoTHUBIIEHUE. PeocTaT U MarasuH COMPOTUBIICHUH.

M3mepeHne HanpspDKEHUH B ITOCIIEC0BATENIEHON AIEKTPHIECKOM 11emu. 3aBUCUMOCTE CHIIBI TOKAa OT HAIPSKCHHSI Ha
ydacTke anekTprdeckoi nenu. OnsIT Opcrena. MarHuTHOE 1oJie TOKa.

JleificTBe MarHUTHOTO IIOJII HA IPOBOMHUK C TOKOM. YCTPOMCTBO DJIEKTPOIBHTATENS. IJIEKTPOMAarHUTHAs
naaykiws. [Ipasuio Jlenma. CaMOMHIyKITHS.

[Tony4yenue nepeMeHHOro TOKa MpHY BPAIEHUU BUTKA B MATHUTHOM IOJIE. Y CTPOMCTBO FeHEPATOPA MOCTOSIHHOIO
TOKA.

YerpoiicTBoO TeHepaTopa MepeMEeHHOT0 TOKa. Y CTPOHCTBO TpaHchopMaTopa.

[lepenada smeKTpHIecKoil SHEPTHHN. DIIEKTPOMATHUTHEIE KOIeOaHMsI.

CBoiicTBa JIEKTPOMATHUTHBIX BOJTH.

[Ipuntum gericTBHS MUKPO(OHA U TPOMKOTOBOPUTENS. [ [pHHITUIIBI pagrioCBsI3H.

HcTounukm cBera.

[IpsiMonuHelHOE pacipocTpaHEHUE CBETA.3aKOH OTPAXKEHUS CBETA.

Nzobpakenune B uiockom 3epkane. [Ipenomnenrne ceera.

Xon ydeit B cobuparomeid muH3e. X0 Jydel B paccenBatomieit gua3e.  [lomydeHne n300pakxeHnid ¢ TOMOIIIBIO
JIMH3.

[TpuHIMT AeHCTBUS TPOSKIIMOHHOTO anmapata u (oroanmaparta. Mojaens riiasa.

Hucnepcus 6enoro ceera.
Ionyuenue Genoro cBera Mpu CIOXKEHUHN CBETA PA3HBIX LBETOB.

JlabopaTopHble pa0oThl U ONBITHI (€ HCMOJIb30BaHNueM o0opynoBanus «Touka pocray)

Habmronenue siextpuueckoro B3auMonercTBusi Ten COOpKa 3JeKTpHYECKOH LN M U3MEPEHHE CUJIbl TOKa M
HaNpPSOKEHUSL.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa B IPOBOAHMKE OT HANPSDKEHWS Ha €ro KOHIAX INPH IOCTOSHHOM
COIIPOTHUBJIEHUU.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA B 3JIEKTPUYECKOM LIEMHU OT CONPOTUBIIEHUSATIPH MOCTOTHHOM HaPsKEHUH.
N3ydenune nocienoBaTenbHOro COEANHEHUS TPOBOJHUKOB3yueHne

MapajIeIbHOrO COEANHEHUS TPOBOJHIUKOB

I/IBMepeHI/IC COIMPOTHUBJICHHUC ITIPU MMOMOIU aMIICPMETPa U BOJIBTMETPA.

I/ISY‘ICHHG 3aBUCUMOCTHU JJICKTPUYCCKOI'O COMPOTUBJIICHHA MNPOBOJHHKA OT €ro MIMHBI, IUIOMAAW MONCPCUIHOr O
CCUCHHA M MaTcpHuaJa. y,I[CJ'II:HOC COIMPOTUBJICHHC. I/I3M€p€HI/IC pa6OTBI U MOIIHOCTHU JJICKTPUYCCKOI'O TOKaA.



N3yueHne B3aUMOACHCTBHS MTOCTOSHHBIX MArHUTOB.

HccnemoBanne MarHUTHOTO ITOJST TPSIMOTO MPOBOJHHKA W KATYIIKM C TOKOM. VcciaemoBaHue SIBICHUS
HAMarHWYWBAaHUs Keje3a. V3ydeHwe NPHHIWIA ACHCTBUSA 3JICKTPOMATHUTHOrO peie. M3ydeHue AeHCTBHS
MArHUTHOTO TIOJIS1 Ha TPOBOTHHUK CTOKOM. M3yueHue MpUHIKIA ASHCTBUS dJIeKTpoaABUTaTess. M3ydeHne aBacHUSA
SIEKTPOMArHUTHONW WMHAyKIMK. M3ydeHune mNpHHIMIA JeicTBUS TpaHchopmaTtopa. M3ydeHue sABICHUS
pacmpocTpaHeHHs CBETa.

HccnenoBanne 3aBUCHMMOCTH yIila OTpaKGHHs OT yIJla HaJeHHs cBera. VM3ydeHue CBOWCTB HM300pakeHHs B
IUIOCKOM 3epkaie. MccienoBaHue 3aBUCHMOCTH yIyla TPEIOMIICHHS OT yria TNajeHus cBera. l3mepeHue
(hOKyCHOTO paccTosiHHS coOupatrolel JIMH3bL llonmydeHne HM300pa)kKeHUH C TIOMOIIBI0 COOMPAFOIICH JTHH3BI
HaGuntoneHue siBJeHHs AUCTIEPCHH CBETA.

HanpshKEHUE, DJIEKTPUYECKOEe COMPOTUBIICHHE, YACIbHOE COMPOTHBIICHHE BEUIECTBa, pad0Ta TOKa, MOIIHOCThH TOKA,
(OKyCHOE PacCTOSIHHE M ONTHYECKas CUIIa JIMH3BL, MPU ONWCAHWU TPABWIILHO TPAaKTOBATh (DUIUUECKHN CMBICI
HCIIOJIb3YEMbIX BEJIMUNH, UX 0603HaquI/I${ U €AUHHLBI U3MCPCHUS; YKA3bIBAThb q)OpMy.HBI, CBA3BIBAIONIUC JTAHHYIO
(U3HNYECKYIO BEIMYMHY C IPYTUMH BEITUIHHAMMY;
* AHAJIN3UPOBATH CBOMCTBA TCJI, JJICKTPOMATHUTHBLIC SBJICHUA W IPOLECCHI, UCIIOIB3YS (bI/I?,I/I'-IeCKI/Ie 3aKOHBI:
3aKOH COXpaHEHHUS JJIEKTPUUYECKOro 3apsna, 3akoH Oma s ydacTka uend, 3akoH Jxoyms—IJlenma, 3akoH
MIPSMOJIMHEHHOTO PACIpOCTPAaHEHHUSI CBETa, 3aKOH OTPAKEHUS CBETa, 3aKOH IPEJIOMIICHUS CBETA; MPU 3TOM
pa3nuyaTth CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U €ro MaTeMaTHUECKOE BHIPAKEHUE,
* pemiaTth 3a/1a4d, UCIONb3ys (pru3ndeckue 3aKoHbI (3akoH OMa Juis ydacTka 1enu, 3akoH Jxoyns—IJleHia, 3akoH
MPSIMOJIMHEHHOTO PaCIpPOCTPAHECHUS CBETA, 3aKOH OTPA)KCHUs CBETa, 3aKOH IMPEJIOMJICHHS CBeTa) M (hOPMYIIbI,
CBSI3BIBAIONTHE PU3NUECKUE BEIMYMHEI (CHJIA TOKA, YJICKTPUIECKOE HAIIPSDKEHUE, dJIEKTPHIECKOE COMPOTHUBIICHUE,
VIIebHOE COMPOTHBIICHHE BelecTBa, paboTa TOKa, MOIIHOCTh TOKA, (POKYCHOE PACCTOSIHHE W ONTHYECKas ChIa
TUH3BL, (OpMYJIBl pacdéra DIEKTPUYECKOrO COMPOTHUBJICHHUA NPH IIOCIENOBATEIHLHOM M MapajijiedIbHOM
COC/IMHEHUH TPOBOTHUKOB); HA OCHOBE aHAIIM3a YCIJIOBUS 3aJIa4X BBIACIATH (PU3MUECKHE BETUYUHBI U (opMyIHI,
HEOOXOMMMBIC IS €€ PEIICHHUs, U TPOBOANTHPACUETEL.

TenioBble siBaenus (124)
TemnoBoe nBrkenue. BayTpennss sHeprus. Pabora m Teruionepemada Kak CHOCOOBI H3MEHEHUS BHYTpPEHHEH

SHepruu Tena. Bumsl Teronepenayu.
KonnyectBo TemnoTel. YenbHas TEILUIOEMKOCTb. Y JAelbHAas TEIUIOTAa CropaHus ToruBa. llnaBneHue u
KpucTayum3anms. TemrepaTypa raBieHus. Y IelbHas TelIoTa TUIaBIeHHS.
Ucnapenne n xonpeHcanus. OTHOCHTENbHAs BIIAYKHOCTh BO3Ayxa W ee m3Mmepenue. Kumenume. Temmepatypa
KHTIEHUS. Y IelTbHas TeIIoTa IapooOopa3oBaHusl.
OObsicHEeHHe W3MEHEHWH arperaTHBIX COCTOSHWUW BEIIecTBa HAa OCHOBE MOJEKYJSIPHO -KHHETHYECKHX
MpeCTaBIICHUH.
[IpeBparenrs sHEPTUH B MEXaHUYECKUX U TEIUIOBBIX MPOIIEccax.
JIBurartens BHyTpeHHETO cropanus. [lapoBas TypOuHa.
JlaGopaTopHble paboThI:
1 CpaBHeHHE KOJHYECTB TEIIOTHI NP CMEIIMBAHWW BOMABI Pa3HON TeMIepaTyphl (C HCIIONBb30BAaHUEM
obopynoBanus «Touka poctay).
2 H3mepeHue yaenbHOM TEIUIOEMKOCTH TBEPIOTO Tena(C UCIONh30BaHHEM 000pyaoBaHms «Touka pocTay).

N3mepenne BiIaxxHOCTH BO3/yXa (C HCITONB30BaHUEM 00opymoBaHus «ToukapocTay).
JuexkTpuyeckue sipjaeHus (12 4)
Onekrpusauus Ten. JBa pona 3JeKTpUUYecKUX 3apaaoB. BzanMonericTBre 3apsioB. DIeKTpUYECcKOe MoJIe.
JIMCKpETHOCTh 3JIEKTPUYECKOro 3apsiaa. OnekTpoH. CTpoeHHe aToMoB. [1OCTOSHHBIM 3IIEKTPUYECKHM  TOK.
lanpBanndeckne  3yIeMEHTHI. AKKyMYJIATOPBI. OJIEKTpUYECKas LeNb. DJIEKTPUUECKUH TOK B Meramiax. Cuia
TOKa. AMIIeEpMETp. DIEKTPUUYECKOE HaIpspKeHUe. BonbTMmeTp. DieKTpudeckoe conpoTuBiIeHHE. 3akoH Oma 1
y4acTKa 3JIEKTPUYECKON LEMH.

VY nensHOE conpoTtusienue. Peocratel. Buasl coennHeHni MpoBOIHUKOB.

PaboTa 1 MOLTHOCTB 3J1EKTPUYECKOro ToKa. KoaruecTBO TEIIOTH, BBIACISIEMOE IPOBOTHUKOM € TOKOM. CUeTYHK
ANIEKTPUUECKOi dHepruu. Jlamna HakanuBaHHs. OJEKTpOHArpeBaTelbHble MPUOOpHL. Pacuer snmexTposHepruu,
notpedisieMoit ObITOBBIMH 3i1eKTponpudopamu. Koporkoe 3ambikanue. [InaBkue npenoxpaHuTeny.

JlaGopaTtopHbie padoThI
3 COopka >MeKTpHUYECKOH IIeNH U U3MEPEHHE CUIIBI TOKa (CUCIIONb30BaHueM obopyaoBanus «Touka
pocTay).



4  l3mepeHure HanpsDKEHHS HA Pa3IMYHBIX yYacTKax LENH (C UCIoNb30BaHneMoOopynoBanus «Touka
pocTay).
PerynupoBanue cuibl TOKa peocTaToM (C HCHONb30BaHHEM 00opymoBaHus «Todka pocTay).
6 I3mepeHue cOnmpoOTHBICHHS TPOBOAHUKA C IOMOLIBIO aMIIEpMETPa UBOJILTMETPA (C MCIONIB30BaHUEM
obopynoBanus «Touka pocTay).
7 M3mepenue pabOThI U MOITHOCTH 3JIEKTPUUIECKOTO TOKA (CHCIONIb30BaHHEM 000pyaoBanus «Touka
poctay).
JJ1eKTPOMATHUTHBIE sIBJIeHUS (54)
MarauTtHoe 1moiie Toka. DJIeKTPOMAarHUThl U UX MpuMeHeHue. IlocTosHHble MarHUTh. MarHuTHoe mojie 3eMiu.
JleiicTBHE MarHUTHOTO TIOJISI HA TIPOBOAHUK C TOKOM. DJIEKTPOJABUTATENb.
JlaGopaTopHble padoThI
8 M3yueHme 37eKTpUUECKOr0 IBUraTeNs IOCTOSHHOTO TOKa.
CgetoBble siBjaeHus (5 1)
Uctounuku ceera. IlpsimonuueitHoe pacmpocTtpaHeHue cBeTa. OTpakeHHE CBeTa. 3aKOHBI OTPaKEHHs CBETa.
Inockoe 3epkano. IIpenomnenue ceera.
Jluazel. dokycHOE paccTOSHHWE M ONTHYEcKas cuiia JUH3BL IlocTpoeHne M300pa’keHUl, JaBaeMbIX TOHKOM
nH30M. OnTHYecKue TpruOOpHI.
JlabopaTopHbIepadoThI:
9 Ilomyuyenne n300pakeHUH C MMOMOIMIBIO coOMparoIiell JTHH3BI (C CHOoNIb30BaHHEM 00opyaoBaHus «Todxa
poctay).

VYvyaiuecs 10JKHBI YMETh:

- JaBaTh OMpEACNCHHWE IMIOHSATHUH TEIUIOBOE MBMXKEHHE, TeIulonepenadya, TEIUIOMPOBOAHOCTh, KOHBEKITHUS,
M3JIyYEHHE, arperaTHoe COCTOsIHUE, (Da30BbIM MMEPEXO/I. IJISKTPUICCKUN 3apsi, SJIEKTPHUUECKOE M10JIe, IIPOBOHUK U
TUDJIEKTPUK, XUMHUYECKHUN DJIIEMEHT, aTOM M aTOMHOE SApO, TPOTOH, HEHUTPOH, DJIEKTPUUECKas CHJIA, HOH,
JJIEKTpUUYeCKas TeMb W CXeMa. MarHUTHOE II0JI€, MAarHWTHBIC CHUJIOBBIC JIMHHUH, D3JICKTPOMArHWTHOE IIOJIE,
TIOCTOSIHHBIA MarHWT, MAarHUTHBIN IIONIOC, TOYCYHBIM HWCTOYHHK CBETA, IOJIC 3PCHHS, aKKOMOIAIIHS, 3EpPKallo,
TEHb, 3aTMEHHUE,ONTHYECKAs 0Ch, ()OKYC, ONTHUECKUH IIEHTP, OJIM30PYKOCTh U AaIbHO30PKOCTh;

- JaBaTh onpeaciacHHe (U3MUCCKUM BEIMYMHAM: BHYTPEHHSS OSHEPrus, KOJIMYECTBO TEILUIOTHI, YACIbHAs
TEIJIOEMKOCTh BEIECTBA, yISIbHAS TEIJIOTa CTOPaHUS TOIUIMBA, YACIbHAS TEIUIOTa IMapoo0pa3oBaHus, YACIbHA
TEIUTIOTa TUTABIICHIS, TEMIIEpaTypa, TeMIlepaTypa KUTIeHHs, TEMIIepaTypa TJIaBIICHUs, BIa)KHOCTh, JIEKTPHUECKUI
3apsl, CHWiia TOKa, HAMpPsDKEHWE, CONMPOTHBIIEHWE, yEIbHOE COMPOTHUBIEHHE, pad0Ta M MOIIHOCTh TOKA, YTIIBI
TaJIeHNs, OTPaKEHUSs, IIpETOMITIeHIS, (POKYyCHOE paccTOsSTHUE, ONITHYEeCKast CHJIa.

(hopMyIHpOBaTH 3aKOH COXPAHEHHsI SHEPTHH B TEIJIOBBIX MPOIlEccax;

peaTh NpocTenIe KaYeCTBEHHbIE U PACUETHBIC 3a1a4i Ha TEIUIOBBIC ABJICHUS;

- 110 YMCIIy AaTh IOHATHE (PU3NIECKOrO CMbICTIA TAOJMYHBIX JAHHBIX TEMBI;

- paboTaTh C COOTBETCTBYIOIIMMH Ta0IUIAMH;

- ONPEHENATh LIEHY JeJICHUS TEPMOMETPA;

- YMETb IOJIb30BaThCI TEPMOMETPOM, KAJIOPUMETPOM, IICUXPOMETPOM;

- 00BACHSTH HA3HAYEHHE, YCTPOUCTBO M npuHIHI aeiicteus JIBC, ncuxpomerpa;

- IPUBOIUTH IPUMEPHI IPAKTUIECKOTO UCIOIb30BAHUS 3aKOHOB Kypca U TEIUIOBBIXIBUTATEIICH.

- COCTaBIISITh IPOCTEHIIHE HIIEKTPHUUECKHUE LIETH U BBIYEPUUBATE UX CXEMBI;

- U3MEpSTh CHITy TOKA M HalpsDKEHHUE, COITPOTHBIICHHUE;

- TI0JIb30BAThCS PEOCTATOM;

- HaXOIWTb yJeJIbHOE COPOTUBIICHNE TPOBOJHHKA O TAOIHUIIE;

- OOBSCHATH HAa OCHOBE TOJIOKEHHH 3JIEKTPOHHOW TEOPHM JIEKTPU3ALUIO TN, CyLIeCTBOBAHUE MPOBOJHUKOB M
IM3JIEKTPUKOB; HArpeBaHMs IPOBOAHMKA JIEKTPUUECKUM TOKOM; JIEHCTBUE JIEKTPOHArpEeBaTEIbHBIX IPHOOPOB;
-00BSICHATH IEHCTBUE HIIEKTPOU3MEPUTENBHBIX TPUOOPOB, IIEKTPOABUTATEIS;

- pewmarb 3a1a4d ¢ npuMeHeHueM 3akoHa Oma, J[xoyns-JleHna, 3aKOHOBIIOCIIEOBATEIBHOIO M apalIeIbHOTO
CcOe/IMHEHHs TIPOBOJHUKOB 1 cexyromux dopmyin: R = pl/S; A=UlIt; P=Ul; Q=I*Rt;

- (opMyIHpOBaTH 3aKOHBI IPSMOIMHEHHOr0 pacCpOCTPaHEHHS CBETA, OTPAKEHHUS UIIPETIOMIIEHHSI CBETA;

I1l. Temarnueckoe IUVIAHUPOBAHHE € YKa3aHHEM KOJHMYeCTBA 4YacCOB, OTBOJAMMBIX HA OCBOEHHE
KasKI0i TeMBI

<<3JIeRTpI/I'-IeCTBO H MBD»



8 kiacc (34 yaca)

Hcnonb3zoBanue 060py1oBanus

Neni/m LleHTPaeCTeCTBeHHOHAYYHOH 1
Tema ypoka Koa-Bo TEXHOJ0TN4eCKOil
4acoB HaINpaBJIEHHOCTE
«Touxka pocra»
Tennosbie siBienust (124.)

1 TexHuka 6€30NaCHOCTH B KaOMHETE 1 udpoBas 1adopaTopus yueHUUECKas
¢uzuku. TemoBoe NBUKEHHE. (duzuka, xumus, 6uostorus): nudpPoBoi
Temmneparypa JIATYUK TEMIIePaTyphl.

2 Buyrpennss sneprus. CriocoObl 3MEHEHUs 1 uudposast 1abopaTopysi y4eHHYECKas!

N (pusmka, xumMusi, OHOIOTHS ): TUPPOBOH
BHYTpPEHHEHIHEPTUU
JIATYUK TEMIIEPaTyphl.

3 Buas! Termmonepenadm. 1 O6opynoBaHue IIIIa00PaTOPHBIX
TemonpoBOAHOCTb. paboT 1 yUEHHYECKUXOMBITOB

4 Buas! Termmonepenaun. 1 obopynoBaHue MIs11a00paTOPHBIX
Koneknus. M3ny4yenue paboT U YUEHHMUECKUX OIBITOB

) KommuectBo termnotsr Y nenpHas 1
TEeII0EMKOCTh. Pacuer konuyecTBa TEIUIOTHI.

Pemenue
3amad.
6 JlaGopatopHas padora Nel «CpaBHeHHE 1 obopynosaHue s 1a00paTOpHBIX padoT
1 YYSHUYECKUX ONBITOB (Ha 6a3ze
KOJIMYECTB TEIUIOTHI IPY CMEITUBAHUH BOJIBI
. KOMILIEKTOB a1t OI'9)
pasHOI TeMIepaTypb»

7 JlabopaTopnas pabora Ne2 «l3mepenne 1 000pyzoBaHue Iist TAOOPATOPHBIX pabOT

YAETHHON TETJIOEMKOCTH TBEPIOTO TeJay. H yHEHHHECKHX ONLITOB (Ha base
KOMILIEKTOB A1t OI'9)

8 OHeprus TormBa. Y IefbHas TerioTa 1
CTOpaHUI.

9 3aKOH COXpaHEHU U MPeBpaIIeHUs 1
SHEPTHH B MEXaHUYECKUX W TEIUIOBBIX
TpoIeccax

10 Bnaxnocts Bozgyxa. CriocoOsl €€ 1
orpenenenus. JlaboparopHas paboTa
Ne3 «M3mepenne BIa)XHOCTH BO3IyXa»

11 I'padvik muraBnenws U OTBEpIEBaHUS 1 udpoBas 1adopaTopus yaeHUIecKas
KpUCTaJUIMYECKUX TeM. Y AeNbHas TEIIoTa (duzuka, xumus, 6Guomorus):
mnaBnenus Mcnapenue. Kunenue

12 Y nenpHas TErIoTa MapooOdpa3oBaHus U 1

KOHJICHCAI[UH.
OaexTpudeckue sijaeHus (1249)
13 DnexTpu3anus Tel Ipu 1 000pyIoBaHUE JIISAEMOHCTPAITHIA

CONPUKOCHOBEHUU. BiaumoneicTeus
3apsDKEHHBIX TEI.




14 ONEeKTPOCKOIl. DINEKTpUUECKOe MoJie. DIEKTPOH 1 00opyOBaHHE IS ACMOHCTPALIHiA

15 Crpoenue atomoB. [IpoBoaHuKH, 1 o0opynoBaHHE ISl AEMOHCTpAIUN
MOTYIPOBOAHUKN M HEMPOBOAHUKHI
JJIEKTPUIECTBA

16 ONEeKTpUYEeCKU TOK. DIIEKTpUUECcKasLenb U ee 1
COCTaBHBIC YaCTH.

17 Cunita Toka. EquHUIBI CHIIBI TOKA. 1 obopyioBanue UIsAIabOpaTOPHBIX PaboT
Awmnepmerp. 3mMepeHne CHIbl TOKA. 1 yICHUYCCKUX OIIBITOB

18 Jlaboparopnast pabota Ned 1 o0opynoBaHue 1Is1abopaTOPHEIX

N paboT
«COOpKa 3JICKTPUIECKOH 1EeH U
W3MEpEHHE CHIIBI TOKA B €€
Pa3IMYHBIX Y4aCTKax).

19 Onekrpuyeckoe HanpspkeHue. EauHuibt 1 00opyaoBaHue AIs1a00paTOPHBIX
HanpsbkeHus. Bonst™erp. M3mepenue paboT M yUeHHYECKUX OIBITOB
HanpsbkeHusi. JlJabopatopHas padora
Ne5 «M3mepenne HampsKEHUS Ha
Pa3IMYHBIX Y4aCTKaX JIEKTPUICCKOH
LETM.

20 3aBUCHUMOCTh  CHJIBI  TOKa  OT 1 00opyoBaHue IAIa00paTOPHBIX
HaIpspKEHUS. OneKkTpudeckoe pabot
CONPOTUBIICHUE MPOBOJTHUKOB.

EMHUIIBI cOTPOTHBIICHUSI.

21 3akon OMa 151 ydacTKa IeTu. 1

22 Peocratsl. JTabopaTtopHas pabora Ne6 1 000py0BaHKE 1Is1a00PaTOPHBIX
«PerynupoBaHue CUIIbI TOKAPEOCTATOMY. PaboT 1 y4CHUUYECKHX ONBITOB

23 JIaboparopuast pabora Ne7 «3mepenne 1 000py0BaHKE 1Is1a00PaTOPHBIX

a00T M y4EHHUYECKUX OIBITOB
CONIPOTHBIICHHSI TPOBOTHHUKA TPH ITOMOIIN p ya
amIiepMeTpa U BOIBTMETPAy.

24 MOIIHOCTB 3JEKTPUIECKOT0 TOKA. 1 000py0BaHHE JUIIIa00paTOPHBIX
JlaGopaTopnas padora Ne§ paboT U yUEHHYECKUX OMBITOB
«3MepeHneMoIHOCTH U paboTHI
TOKA B JIEKTPHUYECKON JIaMIIe).

DJIeKTpOMaruuTHbIE sBaeHus (5 1)

25 MaruuTtHoe none. MarsHutHoe mnose 1 00opynoBaHKe ISl IEMOHCTPAIHii
IPSIMOro TOKa. MarHuTHBIC THHUH.

26 MarauTtHoOe o€ KaTyIIKA C TOKOM. 1 000pyOBaHHE IS ACMOHCTPALHiA
DJIeKTPOMArHUTHI H HX IPUMEHEHHE.

27 IToctosiHHBIE MarHUTBL. MarHutHoenoze 1
MIOCTOSIHHBIX MarHUTOB.

28 MarnuTHO€ nojie 3eMiu.

29 JlelicTBEe MarHUTHOTO TIOJISI HAITPOBOIHHK C

TOKOM.
Onekrpoasurarens. Jlabopatopaaspabdora Ne 9
«M3y4eHne aeKTpUIECKOro IBUTaTeIs
MIOCTOSIHHOT'O TOKay.
Cgetosblie siBaenns (5 1)

30 Ucrounuku cBeta. Pacnpoctpanenue 1 000pynoOBaHKE AT1a00paTOPHBIX
cBeTa. paboT M yUeHHYECKHX ONBITOB

31 OtpaxkeHne cBeTa. 3aKOHbI OTPaKEHUACBETA 1 00opynoBaHue 1Is1ab0paTOPHEIX

paboT ¥ yUeHHYECKUXOMNBITOB

32 [Tnockoe 3epkaino. I[Ipenomnenue cera. 1 00opynoBaHME ATsI1a00paTOPHBIX

3aK0aneJ1 OMJICHHUS CBETa

pa60T " YUCHUYCCKUX OIIBITOB




33 JIunzbel. OnTudeckast cuia TuH3bl M300paxeHus, 0bopyaoBaHue ATSIa00paATOPHBIX
JaBaeMbIe JIMH30H. paboT ¥ YUSHUYECCKUX OTBITOB
Jlabopatopnas padora Nel(

34 «[Tonydenue u300pakeHus ¢ o0opyoBaHUE 1Jis 1a0OPaTOPHBIX padoT

MTOMOIIIBCOOUPATOIICH JTHH3BIY.

Y YYEHHUYECKHX ONBITOB (Ha 0a3e
KoMIUIeKTOB a1t OI'9)




Y4e0HO — MeTOANMYECKHMIT KOMILIEKT AJIS YYUTeNs:

[Mporpamma mist oOieoOpa3oBaTeNbHBIX yupekaeHuin dusmka, 7-9 kmaccel / cocraButens A B.
[epermkus - M.: [Ipoda, 2020

«@uzmnka 8». YueOHuK s 8 Kiacca o01ieo0pa3oBaTeIbHBIX yupekaeHui moa pea. A. B. IlepbimkuHa .-
M.: [Ipoda, 2018 (+211 BapuaHT yueOHUKA)

Terpans o ¢usuke ans 8 knacca o0mEe00pa3oBaTeNbHBIX yupexkaeHuit noa pea. T. A. XanHanoBa .-M.:
Hpoda, 2018 (+211 BapHaHT)

Terpanp ans mabopaTopHBIX padoT ans 8 kiacca o0IIeoOpa3oBaTeNbHBIX yupexaeHuii mox pea. P. 1.
MunsbkoBa .-M.: Ox3ameH, 2018 (+311 BapuaHT)

KonTponbHbie ¥ MpoBepoUHbie paboThl A1 7-11 KiaccoB 001e00pa3oBaTeNbHBIX YUPEKICHUN: KHUra
s yautens / O. @. Kabapaun. - M.: [Ipoda, 2018.

Tecthl 0 ¢u3uke s 7-9 KinaccoB 00IIe00pa30BaTEIbHBIX YUPSKACHUN: KHUTA s yuutens / B. A.
Bomakos. - M.: Baxko, 2018

Co6opuuk 3anau no ¢pusuke/B. U. Jlykamuk, E. B. IBanoBa-M.:IIpocsemenne,2018

Y4eOHO — METOAMYECKHI KOMIUIEKT /15l y4eHUKA:

«Dusnka 8». YueOHuUK /yia 8 kiacca 00Ieo0pa3oBaTeNbHBIX yupexkaeHui mox pen. A. B. [lepoimikuna .-
M.: Jlpoda, 2018
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