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MNOACHUTEJIbHAS 3AIINCKA

AnanTtupoBaHHas pabouasi ydeOHas mporpamma 1o ¢usuke B 8 Kiacce paspaboTaHa Ha OCHOBE
CJICAYIOUIMX HOPMAaTHBHO-TIPABOBBIX JOKYMEHTOB:
- 3axona P® "O0 obpazoBanuu B Poccuiickoii @enepanun" ot 29 nexadps 2012 roga Ne 273-D3;
- Konmermun ®enepanbHOro rocynapcTBEHHOTO O0pa30oBaTEIBHOTO CTaHAapTa sl OOydYaromIMXcsl C
OTPaHUYEHHBIMUA BO3MOKHOCTSIMU 37I0POBbBS
- (QenepanbHOTO TOCYAAPCTBEHHOTO OOpPa30BATEIBHOIO CTaHAApTa OCHOBHOTO  OOIIETO OOpa3oBaHUA
(ITpukxa3z MwunucrepcrtBa obpaszoBanus u Hayku P® ot 17 mexabpst 2010 r. Nel897 «OO6 yTBepxkIeHUH
dbeneparbHOT0 TOCYIaPCTBEHHOTO 00pa30BaTEILHOTO OCHOBHOTO OOIIET0 00pa3oBaHus);
- aBTOPCKOW mporpamMmbl y4deOHOro mpenmera «®Dusuka» A.B. Ilepemmkun, H.B. ®unonosuu, E.M.
I'yrouk (Paboume mnporpammbel. @Pusmka. 7-9 kmaccel: ydeOHO-meTonuueckoe mocodue/coct. E.H.
TuxoHoBa. — 2-e u3f., crepeotun. — M.: lpoda, 2017. — 398, [2] ¢.);
- ocHOBHas 00ImeoOpa3oBarelibHasi MporpaMMa ocHOBHOro obmero oopazoanus (OOII OO0 ®I'OC)
MKOY XMP COUI um. A.C. Makmannesa n. Kenposslii;
- yueOHsIid an MKOY XMP «COIIl um. A.C. Makmantesa . Kenposriii» Ha 2024-2025 ydeOHbIit To/1.
- Ilonmoxxenue o paboueit mporpamme neaarora mo ®IrOC MKOY XMP COII um. A.C. Makmianiesa 1.
Kenposbsrlii;
- Kanenpapueiii yueOHsbIit rpaduk Ha 2024 - 2025 y4eOHbIH TO/I.

O0mas xapakrepucTuka y4e0HOro npeamera « ®u3nka»

VYyeOupiii mnpenmer «@Pu3uka» ABISETCS CHCTEMOOOPA3YyIOIIMM JJIsl  €CTeCTBEHHOHAYYHBIX
MPEIMETOB, MOCKOJIBKY (PU3NUYECKHE 3aKOHBI MUPO3IAHUS SIBIISIFOTCS OCHOBOM COJIEp)KaHUS KYpPCOB XUMUH,
Ouosoruu, reorpaguu U actpoHoMuu. Ousnka BoopykaeT 00y4aroImUXCsl HAYYHBIM METOJIOM TO3HAHWS,
MO3BOJISIOIINM TOTy4aTh OOBEKTUBHBIC 3HAHUS 00 OKPYIKAIOIIEM MHpE.

[Ipenmer MakcuManbHO HampaBieH Ha (OPMUPOBAHHME HMHTEpEeca K MPUPOTHOMY U COIHAILHOMY
MHpY, COBEPIICHCTBOBAHHE IO3HABATENBHOMN JesTenpHOCTH oOywaromuxcs ¢ 3IIP 3a cyer oBnmameHus
MBICTUTENILHBIME OTIEPAIUSIMHA CPaBHEHUS, 00OOIICHUS, Pa3BUTHE CIIOCOOHOCTH apryMEHTHPOBATh CBOE
MHEHHE, (OPMHUPOBAHUE BO3ZMOKHOCTEH COBMECTHOM IS TEITHHOCTH.

Wzyuenue ¢uszuku crnocoOCTByeT pa3BuTHIO y oOywatomuxcs ¢ 3IIP  mpocTpaHCTBEHHOTO
BOOOpaKeHUs, (PYHKIIMOHATHHOW TPAMOTHOCTH, YMEHHS BOCIPHHHMATh M KPHUTUYCCKU AHAIM3HPOBATH
UH(POPMALIUIO, MIPEICTABICHHYIO B PA3IUYHBIX (popMax. 3HAUMMOCTh MpEaMETa ISl Pa3BUTHUS KU3HEHHON
KOMITETEHIINHA O0YYaIOMIUXCS 3aKIIF0YaeTCsl B YCBOCHUH OCHOBBI (DPM3UYECKUX 3HAHWH, HEOOXOAMMBIX JIJIS
MIOBCEHEBHOM JKM3HU; HABBIKOB 3/JI0POBOTO M 0OE€301AaCHOTO JUISl YEJIOBEKAa W OKPY)KAIOLIeH ero cpejbl
obpa3za xu3Hu; HOPMHUPOBAHUH IKOJIOTHUECKOU KYJIbTYPHI.

[Iporpamma oTpaxkaer coxaepxkaHue oOydeHus mnpeamery «®Duszmka» ¢ y4eToM OCOOBIX
oOpasoBarenbHbIX TOTpeOHOCTEH oOyuatomuxcsi ¢ 3[IP. OnameHue MaHHBIM YUYEOHBIM MPEAMETOM
MIPEJICTABISIET OMPEACICHHYIO TPYyAHOCTh misi oOyuatomuxcsi ¢ 3[IP. DT1o cBsizaHo ¢ 0ocoOeHHOCTAMHU
MBICITUTENIHON AESITeTbHOCTH, MEPUOAMYECKHUMH KOJICOAHUSIMH BHUMAHUS, MajlbiM OOBEMOM MaMSTH,
HEJIOCTaTOYHOCThIO OOMIero 3amaca 3HaHWK, MOHWKCHHBIM TI03HABATENFHBIM HMHTEPECOM H HH3KUM
YPOBHEM PEUYEBOTO PA3BUTHSIL.

Jlns npeoponenust TpyAHOCTEN B M3ydeHUH yuebHoro npeameta «Dusnkay HeoOXoauma aganTanus
o0bemMa W XapakTepa y4eOHOTo Marepualia K MO3HABAaTEIbHBIM BO3MOXHOCTSM JIaHHOW KaTeropuu
00y4aromuxcsi, y4eT UX OCOOCHHOCTEH pa3BUTHA: HCIOJIb30BAHUE aJITOPUTMOB, BHYTPUIIPEAMETHBIX U
MEXXIIPEIMETHBIX CBsI3€il, IOCTENEHHOE YCIOKHEHNE N3yYyaeMOro MaTepuania.

JlanHass mnporpamMma KOHKPETH3HPYET COJEp)KaHUE TMPEIMETHBIX TEM B COOTBETCTBHH C
TpeOOBaHUSAMH 00pa30BATENBHOIO CTaHIAPTa, PEKOMEHIYEMYIO TOCIIEIOBATEIIbHOCTh U3YUCHHUS Pa3JIesioB
GU3MKK C y4eTOM MEXNPEIMETHBIX W BHYTPHUIPEIMETHBIX CBSI3€H, JIOTHKH Y4eOHOro mpoliecca,
BO3PACTHBIX M IICUXOJOTHMYECKHUX OCOOeHHOCTel oOyuaromuxcsi ¢ 3IIP Ha ypoBHE OCHOBHOrO OOIEro



0o0pa3oBaHus, OINpenensieT MUHUMAJIbHBIH HAa0Op OMBITOB, JIEMOHCTpAIUi, MPOBOIMMBIX YYHTEIEM B
KJacce, 1ab0paTOpHbIX PadoT, BHIIOIHIAEMbIX 00YYaOIIUMUCS.

MeTtoanyeckoir OCHOBOI m3ydeHus: Kypca «DPu3mka» Ha ypoOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
SBIIICTCSI ~ CHCTEMHO-JICATEIbHOCTHBIA  MOJAXOJ,  OOECIEeUYMBAIOUINA  JOCTHKEHHE  JIMYHOCTHBIX,
METaINpeIMETHbIX U TMPEeIMETHBIX 00pa30BaTENbHBIX PE3yJBTATOB MOCPEACTBOM OpraHM3alMU aKTHBHOMN
MIO3HABATEJLHOW JEATEILHOCTH OOYYaIOLIMXCS, YTO OYEHb BaXHO mpu oOydenuu aeredt ¢ 3IIP, mms
KOTOPBIX XapaKTEpHO CHM)KEHUE MO3HABATEIbHON aKTUBHOCTH.

Leau u 3axa4n n3yyeHus yueOHoro npeamera «Ousuka»

Obwue yeru w3ydeHust ydeOHoro mpenmera «®Dusuka» mnperncraBieHbl B IIpumepHoi paboueit
porpaMMe OCHOBHOTO 00111ero o0pa3oBaHUsl.

OCHOBHOH 1LI€TBI0 O0YUYEHHS JEeTe C 3aJep’KKOM IMCHUXMUYECKOro pa3BUTHS HA JAHHOM IperMeTe
ABJISICTCA: TOBBILIEHHE COLMAJIbHON ajanTalMy JeTed uepe3 NpUMEHeHue (U3MYECKUX 3HaHUM Ha
MPAKTHKE.

s obyuaromuxcs ¢ 3I1P, Tak xe, Kak U JUIsi HOPMAaTUBHO Pa3BHUBAIOLIMXCSI CBEPCTHUKOB, OCBAUBAIOIINX
OCHOBHYI0 00pa30BaTebHYI0 MPOrpamMmy, JOMUHUPYIOIIEe 3HAaUeHNE IPUOOPETAIOT TaKUE yeu, KaK:
OCBOCHME 3HAaHUH O MeToJax HAy4YHOrO IIO3HAHUS NpUPOABl M (OPMHPOBAHHME HA STOW OCHOBE
MIPEACTABJICHUH 0 (PU3UIECKOIN KapTHHE MUDPA;

OBJIa/ICHUE YMEHHUSIMHU POBOJUTH HAOIIOACHUS IPUPOAHBIX SBICHUH, OMKUCHIBATh U 0000IAThH pe3yIbTaThl
HaOJII0/IeHUH, HMCIIOJIb30BaTh IPOCTbIE M3MEPUTEIbHbIE MPUOOPH! Ul M3Y4YeHUs (PU3MUECKUX SIBJICHUI;
NPEeACTaBIATh Pe3yJbTaThl HAOIIOJCHUNA WIM U3MEPEHUI C MOMOILIbI0 TalOnuLl, TpaguKOB U BBIABIATH Ha
9TOH OCHOBE OHMIMPHYECKUE 3aBUCUMOCTH; MPHUMEHATh NOJIY4YEHHblE 3HaHUA JUIsI OOBSICHEHUS
pa3sHOOOpa3HBIX MPHUPOIHBIX SIBIEHUH M TPOLECCOB, MPUHIMIIOB ACUCTBUS BaKHEHIINX TEXHUYECKUX
YCTPOMCTB, JUIsl pelIeHus: GU3NUECKUX 3a]1a4;

pa3BUTHE  IIO3HABATENIBHBIX  WHTEPECOB,  HMHTEIJICKTYAJIbHBIX M  TBOPUECKHMX  CIIOCOOHOCTEH,
CaMOCTOSITEJIbHOCTH B MPUOOPETEHUM HOBBIX 3HAHUH, MPU pEIICHUU (PU3NYECKHX 3a/1a4 U BbINOJIHEHUH
AKCIIEPUMEHTAIBHBIX HCCIIEIOBAHNIN C HCTIOIB30BAHNEM MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

BOCTIUTaHHUE yOEXKJIEHHOCTH B BO3MOXKHOCTU MO3HAaHUS 3aKOHOB MPUPOJIbI, B HEOOXOIUMOCTH Pa3yMHOTO
UCIIOJIb30BaHUS JOCTHKEHUM HayKN U TEXHOJIOTHH /71 AaJIbHEHIIET0 pa3BUTHS YEI0BEYECKOro O0IIEeCTBa,
YB@KEHHUs] K TBOpPIAM HAyKH M TEXHUKH; OTHOLICHHA K (U3UKE KaK K 3JIEMEHTY O0IedeIoBeYecKOi
KYJbTYpBbI;

UCIIOJIb30BAHUE ITOIYYEHHBIX 3HAHUN U YMEHUN JUIS PELICHUs IIPAKTUYECKUX 3a]1a4 ITOBCEIHEBHOMN KU3HH,
oOecrnieueHus 0€30I1aCHOCTU CBOEH U3HU, PallMOHAILHOTO MPUPOIONIOIb30BAHMS U OXPaHbl OKPYXKaIOLIeH
Cpepbl.

JlocTrxeHue 3TUX Lenel 00ecrevBaeTCsl pelIeHUeM CIEeIYIOMINX 3a0ay.:

3HakoMCcTBO oOydvaromuxcs ¢ 3[1P ¢ MeTogamu uccnenoBaHus 0OBEKTOB U SIBIICHUH TPUPOIBI;
npuoOpeTeHne 3HaHUH O MEXaHMYECKUX, TEIUJIOBBIX, AJIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSX,
(bu3nYeCKUX BEIMYMHAX, XaPAKTEPU3YIOLIUX 3TH SIBICHUS;

(dopmupoBaHue yMEHUN HAOJIIOJaTh NIPUPOAHBIE SBJICHUS U BBIIIOJIHATH ONbITHI, 1a00paTOpHbIE PaOOTHI U
9KCIIEPUMEHTAJIbHbIE  HMCCIEAOBAHUA C  HCIOJB30BAaHUEM H3MEPUTENbHBIX MNPUOOpPOB, HIMPOKO
IIPUMEHSAEMBIX B TPAKTUYECKON KU3HU;

OBJIa/ICHUE TAKMMHU MOHATUAMHU, KaK IPUPOIHOE SBICHHUE, IMIIUPUUECKH YCTAHOBJIEHHBIN (akT, mpodiema,
TUIOTE3a, TEOPETUUECKUN BBIBOJI, PE3YJbTAT SKCIIEPUMEHTAIbHON ITPOBEPKU;

NOHUMaHWE OTJIMYMA HAy4HBIX JAHHBIX OT HENPOBEPEHHOW MHGOpMAIMM, LEHHOCTH HAyKH IS
yJIOBJIETBOPEHUSI OBITOBBIX, IIPOU3BOJICTBEHHBIX U KYJIbTYpPHBIX TOTPEOHOCTEH UesioBeKa.

OcobenHocTu 0TOOpa M azanTanuu y4eOHOro MaTepuasa no pusmnke



OcHoBoii 00yuenust oOyuatomuxcs ¢ 3[IP Ha mpeamerax eCTECTBEHHOHAaYyYHOTO LHUKJIA SIBIISETCS
pasBUTHE y HHUX OCHOBHBIX MBICIUTEIbHBIX ONEpalUil (aHaJlu3, CHUHTE3, CpaBHEHUE, 000OIEeHHE) Ha
OCHOBE BBITIOJIHEHHSI Pa3BUBAIOIINX YIPaKHEHUH, (JOPMHUPOBAHUE NMPHEMOB YMCTBEHHOW pabOTHI: aHAIH3
UCXOJHBIX JaHHBIX, IUITAHNPOBAHUE MaTepUaa, OCYIIECTBIECHUE MTO3TAITHOTO U UTOTOBOI'O CAMOKOHTPOJIS,
a TaKXKe OCYIIECTBISIETCS JIMKBHIAIMS MPOOETOB B 3HAHMSX, 3aKpEIUICHHE M3YYEHHOTO MaTepuala,
0TpabOTKa aNrOpUTMOB, IOBTOPEHUE MpOiiieHHOr0. bonbiioe 3HaUeHHe MPUIAeTCsl YMEHUIO paccKas3aTh O
BBIMIOJTHEHHON paboTe ¢ MpaBUIBHBIM YIIOTPEOJIIEHUEM COOTBETCTBYIOIIEH TEPMUHOJIOTUU U COOTIOACHUEM
JIOTHYECKHUX CBsI3el B m3nmaraeMoMm marepuane. s oOyuarommxcs 3[IP Ha ypoBHE OCHOBHOTO OOIIETO
00pa30oBaHUs TO-NPEKHEMY SBISIIOTCS XapaKTEPHBIMH: HEJOCTATOYHBIM YpOBEHb PA3BUTHUS OTIEIbHBIX
NCUXUYECKUX IMPOLECCOB (BOCHPUATUS, BHHMAHMS, NaMSITH, MBIIUICHNUS), CHUXCHHBIH YPOBEHb
MHTEIJICKTYaJIbHOTO Pa3BUTHUS, HU3KUH YPOBEHb BBINIOJHEHUS Y4YEOHBIX 3aJjaHHUil, HU3Kas YCHEIIHOCTb
oOyuenns. [losromy npu m3ydeHun QU3NKU TpeOyeTcs LEeICHANPaBICHHOE HHTEIUICKTYAIbHOE Pa3BUTHE
obyuaronuxcsi ¢ 3IIP, orBedaromee WX OCOOCHHOCTAM M BO3MOXHOCTSAM. YUeT OCOOEHHOCTEH
obyuaronuxcsi ¢ 3[IP TpeOyer, 4T0OBI MpW M3yYEHUH HOBOTO MaTepuasia 00s3aTeIbHO MPOUCXOIUIIO
MHOTOKPAaTHOE €ro NOBTOPEHHUE; PAaCIIMPEHHOE PACCMOTPEHUE TEM M BOIPOCOB, PACKPBIBAIOIIUX CBSI3b
(GU3MKY € KU3HBIO; aKTyalIU3alysl IEPBUYHOTO KU3HEHHOTO OMbITa 00YYaIOLINXCA.

YcBoeHre mporpaMMHOTo MaTepuana o (pU3uKe BhI3bIBAET OOJBIINE 3aTPYIHEHHS Y 00yUYaOIUXCs
¢ 3IIP, mosTomMy Teopus m3ydaeTcsi 03 BBIBOJIOB CIOXKHBIX (opmys. 3agaun, TpeOyromuye TpUMEHEHUs
CIIOKHBIX MaTEeMaTHYECKHX BBIYUCIEHUH u (OpMys, B OCOOEHHOCTH TakuX TeM, Kak «MexaHuyeckoe
JIBWXKEHUE», «ApxuMmenoBa cuia», «MexaHudeckas SHEpPrus», «DIEKTPUUECKHE  SIBICHUSY,
«ONEKTPOMAarHUTHBIE SIBJICHUS, PELIAIOTCS B KJIACCE C TOMOLIBIO YUUTEII.

Oco0oe BHUMaHUE TPU U3YYEHUU Kypca (U3HKU yAENsSeTcs MOCTaHOBKE K OpraHU3alNH
JKCIIEPUMEHTA, a TakKXKe IPOBEACHUIO (MPEUMYIIECTBEHHO HA KaXJIOM YpPOKE) KpaTKOBPEMEHHBIX
JEMOHCTpaluii (BO3MOXKHO C HCIOJB30BAaHUEM  DIIEKTPOHHON JeMOHCTpaluu). HekoTopble TeMbl
00s13aTeNIbHO  JIOJDKHBI  BKIIIOYATh OIOpHBIE JIaOOpaTopHbIe pabOThl, KOTOpBIE pAa3BHBAIOT yMEHHUE
NOJIb30BATBCS  MpOCTEHIIMMU  MpuOOpamMM, aHaJU3UpPOBaTh MOJYYEHHblE JaHHble. B cBa3u ¢
O0COOEHHOCTSIMM  TIOBEJCHHA M JAedrenbHocTH  oOywaromuxcs ¢ 3IIP  (pacTopMOXEeHHOCTb,
HEOPraHU30BaHHOCTH) TPEAYCMOTPEH CTPOXKAMIINI KOHTPOJIb 3a COOJIOJIGHUEM TpaBMIl TEXHUKHU
0€30MacHOCTH IIPH MPOBEACHNUN JTa0OPATOPHBIX U MPAKTUYECKUX PadoT.

Bonbmioe BHUMaHuMe mpu u3ydeHuH ¢usuku noapoctkamu ¢ 3IIP oOpamaercss Ha oBlIageHHE MU
NPAaKTUUYECKUMHU YMEHMSIMU M HaBblkamH. [IpenycmaTpuBaercss yMmeHblIEHHE O0beMa TEOPETUYECKUX
CBE/ICHUI, BKIIIOYCHHME OTHCIBHBIX TEM WM UENbIX pa3IelioB B Marepuaibl s 0030pHOrO,
O3HAKOMHUTENBbHOTO  WIM  (pakynpTaTUBHOro  u3yueHus. Ilpemmaraercs  ymeHblieHue  oObema
MaTeMaTUYECKHUX BBIYMCIIEHUH 3a CUET YBEJIMUEHMSI KAUECTBEHHOT'O OIMCAHUS SIBJICHUH U MPOIIECCOB

JlocTaTouyHOE KOJIMUYECTBO BPEMEHU OTBOAMTCS Ha PACCMOTPEHHE TEM U BOMPOCOB, PACKPHIBAIOLINX
CBSI3b (DPM3UKU C )KU3HBIO, C TEMH SBICHUAMH, HAOIIOJICHUSAMH, KOTOPBIE XOPOIIO M3BECTHHI yUECHUKAM U3
UX )KMU3HEHHOT'O OTBITA.

MakcruManabHO HCIIOJIB3YIOTCS MEXKIPEIMETHbIE CBSI3M C TaKUMHU AMCLUMIUIMHAMH, Kak reorpadus,
xumus, 6uosnorus, T.K. oOydaromuecsi ¢ 3I1P ocobeHHO HyX1al0TCs B MPEMOJIHECEHUU OJJHOTO U TOTO K
y4eOHOro MaTepuana B pa3jMYHBbIX acleKTax, B €ro BapbUPOBAHHM, B HEOJHOKPATHOM IMOBTOPEHUH U
3aKpEIUICHUH TOJIYYEHHBIX 3HAHMM M MpakTUYeCKUX yMeHuu. 11o3Bomsiss paccMarpuBath OAMH U TOT K€
y4eOHBI MaTepuai C pa3HbIX TOYEK 3PEHHs, MEXIPEIMETHbIE CBSI3U CIHOCOOCTBYIOT €ro JIydlleMy
OCMBICJICHHUIO, O0JIee MPOYHOMY 3aKPEIJICHHUIO MOTYYSHHBIX 3HAHUHM U MTPAKTHUECKUX YMEHUH.

IlpumepHble BuAbI AesATeJbHOCTH oOy4yawommuxces ¢ 3IIP, oOycioBiaeHHble 0CO0BIMH
0o0pa3oBaTeJIbHBIMU TNOTPEOHOCTAMH H 00ecreYuBAKOIINe OCMbBICJIEHHOE OCBOEHHE COJePKAHUM
o0pazoBaHus no npeamery «Pusnka»



[IpumepHas TemaTHyeckas 1 TEPMHUHOJIOTHYECKAs JIEKCUKA 10 Kypcy (usuku coorBercTByeT [TOOII
000.

Copnepxxanue BUIOB JestenbHOCTH oOyuatommxcst ¢ 3[IP Ha ypokax (HU3UKM OIpenensercs Ux
0co0bIMH 00pa3oBaTelNbHBIMU NMOTpeOHOCTAMU. [loMmuMo mmpoko ucnonb3yemsix B IIOOIT OOO o6mmx
JUIsl BceX OOyYaroMIMXCsl BUJIOB JEATEIBHOCTH CJIEIYET YCHINTh BUABI NEATEIBHOCTH, CIICHU(PUIHBIC IS
JTAHHOM KaTeropuu JeTei, oOecredyrBarolue OCMBICIIEHHOE OCBOCHHE COJAEp)KaHUs 00pa3oBaHUs IO
NpeaMeTy: YCWICHHE IPEeIMETHO-TIPAKTHYECKONW IEATENbHOCTH C AaKTHBH3AIMEH CEHCOPHBIX CHCTEM;
OCBOEHHE MaTepuayia ¢ OIOpPOIl Ha alIrOpUTM; «IIOIIArOBOCTh» B M3YYEHMM MaTepuaja; MCIIOJIb30BaHHE
JIOTIOJTHUTEIFHOW BU3yaJIbHOM OTOPHI (CXEMBI, I1a0JIOHBI, OTIOPHBIE TAOJIUIIBI); PEYEBOI OTYET O IpoIecce
U pe3yibTaTe JesATeNbHOCTH; BBIMOJIHEHUE CHEIHMAIbHBIX 3aJaHWH, O0ECHEeUMBAIOMIUX KOPPEKIUIO
peryisinuu yueOHO-1103HaBaTENbHOMN A€ITeIbHOCTH U KOHTPOJIb COOCTBEHHOTO PE3yJIbTaTa.

g oOyuaromuxcst ¢ 3IIP cymiecTBeHHBIM ABIISAIOTCA MPUEMBI paOOThI € JIEKCUYECKUM MaTepuaIoM
no npeamery. IIpoBoautcs crneuuanbHas padoTa MO BBEIEHUIO B aKTUBHBIM CIIOBapb OOYy4aroUIuXcs
COOTBETCTBYIOIIEH TEPMHUHOJIOTHH. lV3ydaemble TEPMHHBI BBOJSATCS Ha TIOJHMCEHCOPHOH OCHOBE,
oOs3aTenbHa BHU3yalibHAS MOJJIEPHKKA, AITOPUTMBI PabOTHl C OMpEIEsIEHHEM, ONOpPHBIE CXEMbl IS
aKTyaJH3aluyd TePMHUHOJIOTHH.

B cBs3u ¢ ocoOpiMu 00pa3oBaTenbHBIMU MOTpeOHOCTAMH OOyuatomuxcs ¢ 3[1P, nmpu nmnanupoBanun
paboThl yUEHHKA Ha YPOKE ClIeAyeT NPUIEP>KUBATHCS CIEIYIOIINX MOMEHTOB:

1. Tlpu ompoce HeoOXoauMoO: AaBaTh AJITOPUTM OTBETA; pas3peliaTh MOJIB30BATHCS IJIAHOM,
COCTaBJICHHBIM TPHU MOATOTOBKE JOMAIIHETO 3a/laHusl; J1aBaTh OOJbIIE BPEMEHU TOTOBUTHCS K OTBETY Y
JIOCKH; pa3pelaTh J1eNaTh NpeIBAPUTEIbHbIE 3aIIUCH, [T0JIb30BaThCs HATJISIHBIMU ITOCOOUSIMH.

2. Tlo BO3MOXXHOCTH 3aJaBaTh OOYyYarOIIMMCS HABOJASIIME M YTOYHSIONIME BOIPOCHI, KOTOpHIE
MIOMOTYT UM I0CJIEI0BATEIBbHO U3JI0KUTh MaTepHal.

3. CucremaTuuecku MpPOBEPSATh YCBOCHHE MaTepuaia MO0 TeMaM YPOKOB, AJisi CBOEBPEMEHHOTO
oOHapyxeHus MpoOesIoB B MPOLIEAIIEM MaTepHUae.

4. B mpouecce H3ydyeHUS HOBOIO MaTepuana BHUMaHME YUYEHHMKOB oOpaimaercs Ha Haubolee
CJIOJKHBIE pa3ienbl n3yyaeMoil Tembl. HeoOxoaumo yaie o0pamarsesi K HUM € BOIIPOCAMH, BBISCHSIOIIMMU
NOHMMaHWE y4eOHOro MaTepuasia, CTUMYJMpPOBaTh BOINPOCHI NMPH 3aTPYAHEHHUSIX B YCBOCHHH HOBOTO
MaTepuaia.

Mecto yue6HOro npeamera «Pusuka» B yueOHOM IJIaHe

B cootBerctBun ¢ ®denepanbHbIM roCyJapCTBEHHBIM OOpa30BaTEIbHBIM CTAHJAPTOM OCHOBHOTO
obmiero oOpa3oBanusi y4eOHbINH mpeameT «®Du3nka» BXOIUT B MpeIMETHYH o001actb «EcTecTBeHHBIC
HAayKW» W SBIsETCA oOs3aTenbHBIM g u3ydeHus. Conepxanue ydeOHOro mpeamera «Dusukay,
npejacrasieHHoe B [Ipumepnoit paboueit mporpamme, coorBeTcTByeT @I'OC OO0, [IpuMepHOt OCHOBHOM
00pa3oBaTenbHON TTporpaMMe OCHOBHOTO 001ero oOpa3zoBanusi, [IpuMepHOil aganTHpOBaHHONW OCHOBHOM
00pa3oBaTebHOM TMpOrpaMMe OCHOBHOTO OOMIero 0oO0pa3oBaHHS OOYYAIONIUMXCS C  3aJICPIKKOM
MICUXUYECKOTO Pa3BUTHUS.

Ha w3ydenne ¢u3mku Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs (COTJIACHO WHIMBHIYaIbHOTO
ydeOHOro  IuUTaHa) oOTBoaMTcsS B 8  Kmacce — 68 wacoB (2 4Waca B HEACIHIO).

COJEPKXAHUE OBYUEHUASA
8 KJIACC

Pa3gen 6. TerioBblie IBJICHUSA

OcHoBHble NnoJN0JCeHUs MONEKVIAPHO-KUHEMUYecKol meopuu cmpoeHus eewecmea. Macca u
pasmepsl amomoe U MOoJaeK) 1. Onbll’}’Zbl, nodm@ep:)fcdaiomue OCHOBHbLE NOJIOJHCEHUA MONEK)IAPHO-
Kl/lHemu‘-l€CKOL7 meopuu.

Mopnenn TBEPAOro, JKHUAKOTO W Ta3000pa3HOr0 COCTOSHUN BemlecTBa. Kpucmaniuueckue u
amopghnvie mena. OOvscHeHue c8oUCME 2a308, HCUOKOCMeEl U MEEPOLIX Mel HA OCHO8E NOJIOHCEHUl



MoneKynApHo-KuHemuyeckol meopuy. CMauuBaHuE u KanuiiapHele fAnenus. Tennosoe pacuiupenue u
coicamue.

Temnepatypa. Cesa3b memnepamypul CO CKOPOCMbIO MENI0B020 OBUICEHUS HACUY.

Buytpennss sHeprus. Cnocobvl uzmenenus 6HYmpeHHel dHepeuu: menionepeoayd u COo8epuieHue
pabomvi. Buowbl mennionepedauu: menionposoOHOCMb, KOHBEKYUsl, U3TYUEHUE.

KonuyectBo TemnoTsl. Yoenvnas mennoémkocms sewecmea. Tennioobmen u mennogoe pagrHosecue.
Ypasnenue mennogozo 6ananca.

Ilnasnenue u omeepoesanue Kpucmaiiuyeckux eewecmes. YoenvHas menioma NAAGNEHUs.
Ilapoobpaszosanue u xounoencayus. Hcnapenue (MC). Kunienue. Yoenvnas menioma napooopazosanus.
3asucumocms memnepamypul Kunenus om ammocgeprozo oasnenus. Baaxcnocms 6030yxa.

DHeprust TOIUINBA. YOenbHAsl menioma c2opanus.

Tlpunyunsr pabomer mennogvix osueameneti. KIIJ] mennosozo dsucamens. Tennosvie dsuecamenu u
s3awuma okpyxcarowei cpeovt (MC).

3axon coxpanenus u npeepaweHus suepauu 8 mennogwix npoyeccax (MC).

Hemoncmpayuu
HaGmronenne 6poyHOBCKOTO JBHKEHUS.

Ha6monenue nuddysun.

Habmroienue siBieHuii cMayuBaHUs U KaWUISIPHBIX SBJICHUI.

Habmroienue TemnoBoro paciypeHust Ted.

V3meHeHue AaBlieHus Ta3a pu U3MEHEHUH 00bEMa U HarpeBaHUM WITU OXJIAXKICHUU.
[IpaBuiia uaMepeHus TeMIepaTypsbl.

Bune! Terionepenaym.

© NN kWD =

OxJaXkaeHne Npu COBEPUICHUN PabOTHI.

9. HarpeBanue npu coBepiiieHH# pabOThl BHEUTHUMH CUJIAMH.

10. CpaBHeHME TEIUIOEMKOCTEN Pa3IUUHbIX BEIIECTB.

11. HaGmtonenue xuneHus.

12. HaGumoieHre mocTosTHCTBa TEMIIEPATyPhI TPH TUIABIICHUH.

13. Mopenu TennoBbIX ABUTaTENEH.

@ponmanvusle 1a00pamopHvle padomul u ONbIN b

1. OneITEl IO OOHAPYKEHUIO ACUCTBHUS CWJI MOJEKYJSIPHOTO TPUTSDKCHUS (2J1eKMPOHHAA
oemoncmpayus).

2. OmnbIThI 110 BRIPAIIMBAHUIO KPUCTAJIOB IIOBAPEHHOW COJIM WK caxapa.

3. OnbITH 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEN U TBEPABIX TEIL.

4. Omnpenenenue qaBieHUs BO3/1yXa B OAJIJIOHE MITIPHUIIA.

5. OMnBITHL, TEMOHCTPUPYIOIINE 3aBUCUMOCTH JaBJICHUS BO3yXa OT €ro 00bEMa W HarpeBaHUS
WM OXJTQKICHUS.

6. HaGmronenne wu3MeHeHUss BHYTPEHHEH SHEpPrUM Tejla B pe3yJbTaTe TeIuIonepenadyd U
paboThl BHEIITHUX CHIL.

7. HccnenoBanue siBieHUs TEIIOOOMEHA MPU CMEIIMBAHUU XOJI0HOM U TOpsiueid BOJBI.

8. UccnenoBanue nponecca ucnapeHus.

9. Omnpenenenre OTHOCUTENBHOM BIaXKHOCTH BO3AyXa.

10. Onpedenenue yoenbHOU Meniomvl NIAGIeHUs TbOd.

Pa3zgen 7. diiekTpryeckre U MArHUTHbIE SIBJICHUSA

Onexmpuzayus men. JIBa poaa 3MeKTpUUYECKUX 3apA10B. BzaumoneicTBue 3apsKeHHbIX TEJ.

DnekTpuyeckoe noie. [Ipunyun cynepno3uyuu 31eKmpuieckux noietl (Ha KauecmeeHHOM YPOsHe).

Hocumenu snexmpuueckux 3aps008. DnemenmapHulil d1ekmpuyeckuti 3apso. Cmpoenue amoma.
[IpoBOIHUKY M IUAJEKTPUKH. 3aKOH COXPAHEHHUS SJEKTPUUECKOTO 3aps/ia.



DNEeKTpUUECKU TOK. Ycnosus cywecmeosanus 31eKmpuieckoco mokd. VICTOYHUKU MOCTOSIHHOTO
ToKa. JIeHCTBUS SJEKTPUUECKOTO TOKa (TEIJIOBOE, XUMHUYECKOE, MATHUTHOE). JIeKMmpuuecKuti mok
8 HCUOKOCMAX U 2A30aX.

PaGota W MOIIHOCTH JNEKTPUYECKOTO TOKa. 3axon [[coyns—I/lenya. Dnekmpuyeckue yenu u
nompeoumenu 31eKmpuyeckou 3Hepeuu 6 Ovimy. DieKTpudeckas menb. Cuia Toka. DICKTPUUYECKOES
HanpsokeHue. CONMpOTHBIICHHE TPOBOIHUKA. YOdenvHoe conpomugnenue gewecmeda. 3akoH Oma s
ydacTka nenu. [locienoBaTenbHOE U TApaJUISIIbHOE COSTMHEHNE TIPOBOTHUKOB. KopomKoe 3amblKaHue.

[TocTosiHHBIE MarHUTHL. B3auMopeicTBHE MOCTOSTHHBIX MarHuToB. Maenumuoe none. Macnumuoe
noie 3emau u e2o 3naverue 01 Hcuznu Ha 3emne. Onvim Opcmeda. Macnumnoe noie 31eKMpuUYecKo2o
moka. Ilpumenenue snexmpomacHumos ¢ mexnuke. /leticmeue MacHumMHO20 NOJs HA NPOBOOHUK C MOKOM.
Onekmpoosuecamens NOCMOSAHHO20 MOKA. Hcnonvsoeanue snexkmpoosucamenei 6  MeXHUYeCKux
YCmpoucmeax u Ha mpaHcnopme.

Onvimul @apaoes. Aenenue snexkmpomacnumuoi undykyuu. Ilpasuno Jlenya. Snexkmpozenepamop.
Cnocobvl nomyuenust 21eKMpuyecKol SHepeuu. INCKTPOCTAHIIMM HA BO300HOBIISIEMBIX HCTOYHHKAX

SHEPIruu.
Hemoncmpayuu
1. DJeKTpu3aIus Ted.
2. JIBa poa 3JIeKTpUUYECKUX 3apAJIOB M B3AMMOAECHCTBHUE 3apSIKEHHBIX TEJI.
3. YCTpOUCTBO U JEHCTBUE IEKTPOCKOIIA.
4. DJIeKTpOoCTaTUYECKask MHTYKIIHSI.
5. 3aKOH COXpaHEHUs ANEKTPUUECKUX 3apsi/IOB.
6. [IpoBOTHUKY U TUAJECKTPUKH.
7. MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIS.
8. M cTouHMKY TOCTOSIHHOTO TOKA.
9. JIefcTBUSI AIEKTPUUYECKOTO TOKA.
10. DNEeKTPUYECKUM TOK B KUJKOCTH.
11. l"a3oBbIii pas3psa.
12. N3mepenue cuiibl TOka aMIepMETPOM.
13. N3mepeHne 31eKTpUUecKOro HaNpsKEHUs! BOIbTMETPOM.
14. PeocraTr 1 MarasuH CONpOTUBIICHUN.
15. BzaumoneiicTBre MOCTOSSHHBIX MAarHUTOB.
16. MopenupoBaHue HEBO3MOXKHOCTH pa3/iesieHUs MOJI0COB MarHUTa.
17. MopenupoBaHrue MarHUTHBIX TTOJICH MMOCTOSTHHBIX MarHUTOB.
18. OmneIT Opcrena.
19. MarsuTHO€ 1oJje ToKa. JINeKTPOMArHHUT.
20. JIeficTBHE MarHUTHOTO 110JI1 HAa MPOBOJIHUK C TOKOM.
21. DJIEKTPOABUTATENH MTOCTOSIHHOTO TOKA.
22. HccnenoBanue ABiI€HUS SIEKTPOMArHUTHON WHYKIIUH.
23. OnbiTel Papajes.
24. 3aBHCUMOCTb HAMPaBJIEHUS HHAYKIIMOHHOTO TOKA OT YCJIIOBHI €ro BO3HUKHOBEHHUS.
25. DJIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Dponmanvuvle 1a60pamopHvle padomol U ONbIMbL

OnbIThI 10 HAOTIOACHUIO STIEKTPU3AIUH T HHIYKIIUEH U IPH COMPUKOCHOBEHUU.
HccnenoBanue 1eHCTBUS SJIEKTPUUECKOTO MOJISl HA POBOJHUKU U TUAICKTPUKH.
CO6opka u mpoBepKa pabOoThI STEKTPUUECKOH IETH MOCTOSHHOTO TOKA.

W3mepeHue u peryupoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HapsHKEHUS.

AR e



6.

Hccneoosanue 3asucumocmi cuiivl moka, udyu;eeo uepes pesucmop, om Conpomueilenus

pesucmopa u HanpAMNCEeHUus Ha pesucmope.

7.

Ol’lblﬂ’lbl, c)eMOHcmpupyiou;ue 3A6UCUMOCMb IJIEKMPUUECKO20 CONPOMUBIEHUA l’lpO@O()HuKCZ

om e2o aflqul, nﬂou;adu nonepevdHo2o cevyeHusd u mamepuaia.

8.
pe3ucmopos.
9.
10.
11.
12.
HEM.
13.
14.
15.
16.

IIposepka npasuna crodxiceHusi HANPANCEHUl Npu NOC1e008AMENbHOM COEOUHEHUU O08)X

IIpoeepka npasuna 015 cuivbl Moka npu NApaiierbHoOM coeOUHeHUU Pe3sUcmopos.
Onpenenenne pabOTHI AEKTPUIECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOpP.

Onpenenenre MOIHOCTH JIEKTPUUYECKOTO TOKA, BBIAEISIEMON Ha PE3UCTOpE.

HccnenoBanue 3aBHCHUMOCTH CHIIBI TOKa, MIYIIETO Yepe3 JIAMIOYKY, OT HAalpsDKEHUS Ha

HCCHGI{OBaHI/Ie MAarauTHOI O BSaHMOHeﬁCTBHﬂ IIOCTOSIHHBIX MAarHuTOB.

W3y4yeHre MarHUTHOTO TIOJISl TOCTOSIHHBIX MarHUTOB MPHU UX 00bEIMHEHUH U Pa3/IeIICHUN.
HccnenoBanue neicTBUs 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPENIKY.

OnbIThI, 1EMOHCTPUPYIOLIUE 3aBHUCUMOCTbH CHJIBI B3aUMOACMCTBHSI KaTyIIKU C TOKOM U

MarfuTa OT CHUJIbI TOKa U HAITPaBJICHHUA TOKA B KaTYyIIIKE.

17.
18.
19.
20.

N3y4enne neiCTBUSL MATHUTHOTO MOJI HA TIPOBOJHUK C TOKOM.

H3zyuenue pabomul s1ekmpoogucamenns.

N3mepenne KI1/] anekTpoaBuraTenbHON yCTaHOBKH.

OneITBl O HCCICNOBAHUIO SBJICHUSA JJICKTPOMAarHUTHOM HWHAYKLHU: HCCICIOBAaHUE

W3MEHEHHUH 3HAaYCHUS U HaIllpaBJICHUA UHAYKIIHUOHHOTO TOKA.



INIAHUPYEMBIE PE3YJIBTATbI OCBOEHUMSA IMPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3yuenune pu3nku Ha ypOBHE OCHOBHOTO 00111eT0 00pa30BaHMs HAIIPABJICHO HA JTOCTHKEHUE JTUIHOCTHBIX,
MeTanpeIMETHBIX U MIPEIMETHBIX 00pPa30BaTEIbHBIX PE3yIbTaTOB.

B pesynbrare m3yueHus (UMK Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHus Yy OOywaromerocs OymayT
c(hOpMHUPOBAHBI CIEAYIONINE JINYHOCTHBIC PE3YIbTAThl B YACTHU:

1) maTpMoOTN4€eCKOro BOCIIUTAHUS

MpOsIBIICHUE UHTEpPeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (DM3MUYECKON HAYKU;
[IEHHOCTHOE OTHOIICHHE K TOCTHKEHUSM POCCUICKUX YUEHBIX-(DHU3UKOB;

2) rpa:kIaHCKOT0 U TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS

TOTOBHOCTh K AKTHBHOMY YYacTHIO B OOCYXJCHHUU OOIIECTBEHHO 3HAYMMBIX U ATHUECKHUX MPOOIIeM,
CBSI3aHHBIX C IPAKTHYECKUM MMPUMEHCHHEM JOCTHKCHHUH (PU3UKU;

OCO3HaHUE BaKHOCTH MOPATbHO-3TUYECKHUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCTIUTAHMSI:

BOCTIPUSATHE AICTETUYECKUX KA4YeCTB (PU3MUYECKONW HayKu: €€ TapMOHHYHOTO TIOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH,

4) IEHHOCTH HAYYHOI'0 MO3HAHUS:

OCO3HAHUE IIEHHOCTH (PU3MUECKONW HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBHI Pa3BUTHUS
TEXHOJIOTUM, BAJKHEUILIEH COCTABIISAIOIIEH KyIbTYPBI;

pa3BUTHE HAYYHOH JIFOOO3HATEIHFHOCTH, MHTEPECA K UCCIIEA0BATEIIbCKON IeATeTLHOCTH;

5) popmupoBanus KyJbTYPbI 310POBbSI H IMOIMOHAIBLHOTO 0J1arONMOJTyYHA:

OCO3HaHUE IIEHHOCTH 0e30IMacHOro o0Opa3a >KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHPE, BaKHOCTH
mpaBui 0E30MacHOTO TOBEACHHS Ha TPAHCIOPTE, HA JOporax, C OJJICKTPUYECKUM ¢ TEIJIOBBIM
000pyI0BaHHUEM B JIOMAITHUX YCIOBHUSX;

c(hOopMUPOBAHHOCTh HaBbIKa pedIeKCUH, TMPU3HAHKWE CBOETO TpaBa HAa OMMOKY M TAKOTO JK€ TpaBa y
JIPYTOro 4eJIOBEKa;

6) TPy10BOr0 BOCIUTAHMS:

AaKTUBHOE yYacTHe B PEUICHHH MPaKTHYEeCKHX 3a7ad (B paMKax ceMbH, 00pa3oBaTEeNbHOW OpraHU3aIuH,
ropoja, Kpasi) TEeXHOJIOTHYECKOM M COIIMAIbHON HAIIPaBJICHHOCTH, TPEOYIOIIMX B TOM YUCIEC ¥ (PU3HUECKUX
3HAHUI;

HWHTEPEC K MPAKTUYECKOMY M3YYCHHIO TTpodeccuii, CBA3aHHBIX C (PU3HKOM;

7) 3K0JI0TM4YE€CKOT0 BOCTIUTAHMSI:

OpHUEHTAIMs HA MPUMEHEHHE (PU3NYECKUX 3HAHUM Ui pelieHHs 3aJad B 00JIaCTH OKPYXKAloIIel Cpembl,
IJIAHUPOBAHMS TIOCTYIIKOB U OLEHKH X BO3MOKHBIX MMOCJEACTBUH JJI OKPY>KAIOIIeH Cpe/ibl;

OCO3HaHHKE TN100aTbHOr0 XapaKTepa KOJOTHIECKUX MPOOIeM U MMyTel UX pelieHus;

8) ajanTannu K U3MEHSIIOIMMCH YCJIOBUSM COLUAIBLHOI U MPUPOIHOI cpeabl:

NOTPEOHOCTh BO B3aMMOJCHCTBUM TMPHU BBIMOJIHEHUHW UCCICIOBAHMA W TPOEKTOB (PUIUUYECKOM
HaIpPaBJICHHOCTH, OTKPHITOCTb OMBITY U 3HAHUSIM JIPYTHX;

MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO IS TeIbHOCTD;

NOTPEOHOCTH B JOPMUPOBAHUHU HOBBIX 3HAHUIA, B TOM YUCIIe (OPMYIUPOBATH HJICH, TTOHSITHS, TUTIOTE3BI O
(bu3NYECKUX 00BEKTAX U SIBICHUSX;

oco3HaHue AePUIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 001acTH (PU3UKH;

TUTAHUPOBAHKE CBOCTO PA3BUTHSI B MPUOOPETCHUH HOBBIX (PU3NICCKUX 3HAHMUIA;

CTPEMJICHHE aHAJTU3UPOBATh U BBISIBIISATH B3aMMOCBSI3U MIPUPOIBI, OOIIECTBA U DKOHOMHKH, B TOM YHCIIE C
UCTIOJTb30BaHUEM (PU3NICCKUX 3HAHUI;



OLICHKa CBOMX JEHCTBUI C y4€TOM BIMSHHS Ha OKPYXAIOUIYI0 Cpedy, BO3MOXKHBIX TIJI00aTbHBIX
MOCJIEICTBHUH.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbrare ocBOEHHsI TporpaMMbl 10 (U3MKE Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs Y
oOyudaromierocss OyayT copmMupoBaHbl MeTanmpeAMeTHbIe Pe3yJbTAThl, BKIIOYAIOIINE MO3HABATEIbHbIC
yHUBEpCajbHble yueOHbIE JEWCTBUA, KOMMYHHUKATHBHBIE YHHUBEpCAJlbHbIE Yy4yeOHble JIEHCTBUS,
pEryJIATUBHbBIE YHUBEPCAIIbHBIE YUeOHbIC TEHCTBUSI.

INo3HaBaTeIbHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelicTBUS

basoBble Jlornyeckue 1efcTBUA:

BBISIBJISITh U XapaKTePU30BaTh CYIIECTBEHHBIE MMPU3HAKH OOBEKTOB (SIBJICHHIA);

YCTaHABIIMBATH CYIIECTBEHHBIN IPU3HAK KIaCCH(PUKAIIUN, OCHOBAHUS JUISI 0000IIEHNS U CPABHEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH W TMPOTHUBOPEUYHUS B paccMaTpUBaeMbIX (DaKTax, JaHHBIX U HAONIOJICHUSX,
OTHOCSIIIUXCS K (PU3HUECKUM SIBIICHUSIM;

BBISIBJISITh MIPUYMHHO-CJICICTBEHHBIE CBS3M TMPH W3YYeHHH (U3UYECKUX SIBICHUN U TPOIECCOB, JeJaTh
BBIBOJIBI C HCIOJIb30BAaHUEM JICYKTUBHBIX W WHIYKTUBHBIX YMO3AKJIIOUECHUH, BBIIBUTATH THUTOTE3BI O
B3aMMOCBSI3SX (DU3MUECKUX BEIIMYNH;

CaMOCTOSITENIbHO BBIOMpATh crnoco0 penieHus y4eOHOM (u3nueckol 3aaayu (CpaBHEHHE HECKOJIBKHX
BapMAHTOB pCIICHUS, BBIOOp HamOOJIee TMOAXOMAAMIETO C Y4Y4ETOM CaMOCTOSITENIBHO —BBIICICHHBIX
KpUTEPUEB).

Ba3oBble nucciegoBaTebcKue 1eiicTBUS:

UCIIOJTb30BaTh BOIPOCH! KaK MCCIICIOBATEIIBCKII HHCTPYMEHT TIO3HAHHS,

MPOBOJMTE TI0 CaAMOCTOSITEIIbHO COCTABIIEHHOMY TUIAHY OIIBIT, HECIOXHBIA (PU3NICCKUN SKCIICPUMEHT,
HeOOoJIbIII0e HccTeI0BaHne (PU3NYECKOTO SIBICHUS;

OIICHUBATh HA NMPUMEHUMOCTHh M JOCTOBEPHOCTh WH(POPMAIIUIO, IMOJYICHHYIO B XOJI¢ UCCIICIOBAHUS WIIH
JKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hopMyJIMpoBaThH OOOOIIECHUST W BBIBOJIBI MO PE3yibTaTaM IPOBEAEHHOTO HAOIIO/ICHUS,
OTIbITa, UCCIIEIOBAHUS;

IPOrHO3UPOBATh BO3MOKHOE JajbHeilliee pa3BUTHE (U3MUECKUX IMPOLECCOB, a TaKKe BBIIBUTATDH
MPENON0oKeHUs: 00 UX PA3BUTHHU B HOBBIX YCIOBUAX M KOHTEKCTaX.

PabGora ¢ undopmaunmeii:

NPUMEHATh Pa3UYHble METOAbl, MHCTPYMEHTHI M 3alpocChl MPU TMOHMCKE M OTOOpe HH(POpMAIUHU WU
JTaHHBIX ¢ YYETOM MpEASIOKEHHOM yueOHo# pusndeckoii 3a1auu;

aQHAM3UPOBATh, CHUCTEMATH3UPOBATh M HMHTEPIPETUPOBATH HHQPOPMAIMIO Pa3IUYHBIX BHIOB U (Hopm
MpEeICTaBICHHUS,

CaMOCTOSITENILHO BBIOMpaTh ONTUMAIbHYIO (GOpMYy NPEACTABICHUS HHPOPMAINH ¥ HWILTIOCTPHPOBATH
pelaeMble 3a/1a4i HECTIOKHBIMH CXeMaMH, JUarpaMmMamu, HHOUM rpaduKoil U uX KOMOUHAITUSIMH.
KoMMyHHKAaTHBHBIE YHHBeEPCAIbHbIE YUeOHbI€ el CTBHUS:

B XoJle¢ 0oOCyXIeHusi ydeOHOro marepuana, pe3yJbTaToB Ja0OpPaTOpPHBIX padOT U TMPOEKTOB 3a/1aBaTh
BOTIPOCHI TIO CYIIECTBY OOCYXKIaeMOW TeMBbl M BBICKA3bIBaTh HJICH, HAIICJICHHBIC HA PEIICHUE 33Ja4d U
noJiiepKaHue 01arokenaTeIbHOCTH OOIICHUS;

COIIOCTABJISITh CBOM CYXJICHUS C CYXIACHHUSIMH JPYTUX YYaCTHHKOB JHMANIOTa, OOHAPYKUBATH pa3jinuve U
CXOJCTBO ITO3UIIHIA;

BBIPXKaTh CBOIO TOYKY 3pEHUS B YCTHBIX M MMCHBMEHHBIX TEKCTaX;

My OJIMYHO TPEJICTABIIATE PE3YJIBTATHI BHITOJHEHHOTO (PU3NIECKOTO OIBITA (IKCIIEPUMEHTA, UCCIICIOBAHMS,
MIPOEKTA);

MOHUMATh W WCIOJIh30BaTh IMPEHMYIIECTBA KOMAaHJIHONW W HMHIUBUAYaIbHOW pa0OThI TPHU PEIICHHUH
KOHKPETHOU (hU3UIECKOMN TIPOOIEMBI;



IPUHUMATh LM COBMECTHOM JEeATEIbHOCTH, OpPraHU30BbIBATH JCHCTBUA 1O €€ JTOCTHUKEHHIO:
pacrmpenensaTh poju, OO0CYyXAaTh MPOILECCHl W Pe3yJbTaThl COBMECTHOM pPaboThl, 0000maTh MHEHUS
HECKOJIbKHX JIFOJEH;

BBIMOJIHATh CBOIO 4acTh pabOThl, JOCTHras KayeCTBEHHOI'O pe3yJbTaTa 0 CBOEMY HAINpaBiICHUIO U
KOOPJIMHUPYS CBOM ICUCTBUS C APYTUMH YJI€HAMU KOMaH/Ibl;

OLICHMBATh KayecTBO CBOEro0 BKJIaJAa B OOMMHA MPOAYKT IO KPUTEPHUSIM, CaMOCTOSITEIBLHO
c(hOpMyIMPOBAHHBIM YYaCTHUKAMHU B3aUMOCHCTBUS.

PerynsiTuBHbIC YHUBepCaJIbHbIE y4eOHbIE 1eiiCTBUS

Camoopranmu3anmusi:

BBISIBJISITH TPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTYyalUsAX, TPEOYIOIIUX AN pelieHdus (PU3NIECKUX
3HAHUI;

OPUEHTUPOBATHCS B PA3IMUYHBIX MOAXO0JaX MPHUHATUS PELICHUN (MHIUBUIYalbHOE, IPUHATHE PELICHUS B
rpynie, NpUHIATHE PEILIEHUI TPYIOoi);

CaMOCTOSITENIbHO COCTABIIATh AITOPUTM pelIeHHUs GU3UUECKON 3a4a4u WM TUIaHA UCCIICAOBAHUS C YUETOM
UMEIOUINXCS PECypcOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBaTh Npe/jlaraéMble BapHaHTBI
peLeHui;

JienaTh BEIOOp v OpaTh OTBETCTBEHHOCTH 32 PEIIICHHE.

CaMOKOHTPOJIb, SMOLHOHAJIbHBIH HHTEJIEKT:

JlaBaTh a/IEKBaTHYIO OLIEHKY CUTYallUH U IpeyiaraTh IJ1aH €€ U3MEHEHMUS,

OOBSACHATh NPUYUHBI JIOCTHXKEHHUS (HEIOCTHI)KEHHUs) pE3YyJbTaTOB JIE€ATENBHOCTH, J1aBaTh OLCHKY
NpUOOPETEHHOMY OTIBITY;

BHOCHUTBH KOPPEKTHBHI B JIESITEIHHOCTH (B TOM YHCIIE€ B XOJ| BBITIOJTHEHUS (PU3MUECKOTO MCCIICIOBAHUS HITH
IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHMBIIMXCS CHUTYyallud, YCTaHOBJIEHHBIX OIIUOOK,
BO3HMKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM,;

CTaBUTh ce0s1 Ha MECTO JPYroro yejoBeKa B XOJ€ Clopa WIM JAUCKYCCUU Ha HAy4YHYIO TeMy, TOHHUMATh
MOTHBBI, HAMEPEHHUSI U JIOTUKY JIPYTOro;

npuU3HaBaTh CBOE MPaBO Ha OMIMOKY NPU PElIeHUH (PU3NYECKUX 3a]ad WM B YTBEP)KICHUSIX HA Hay4dHbIE
TEMBI U TaKO€ K€ MPaBo APYToro.

INPEJIMETHBIE PE3YJIbTATbBI

K xoHmy oOydeHus B 8 KJjacce NpeIMETHBIC pe3yibTaThl Ha 0a30BOM YPOBHE MJOJDKHBI OTPa)KaTh
cOpMHPOBAHHOCTh Y 00YYAIOIINXCS YMEHHIA:

[MpeameTHble pe3ynbTaThl Ha 0a30BOM ypPOBHE JIOJDKHBI OTpaXaTh C(HOPMHPOBAHHOCTH Y
o0yyaroImuxcs yMEeHuU:

- ODUCHTUPOBATHCS B TOHATHSX M ONCPUPOBATH MMM Ha 0a30BOM YpOBHE: Macca U pa3Mepbl
MOJIEKYJI, TETUIOBOE JABIXKCHUE aTOMOB M MOJICKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTAJUTUUECKUE U
amop(HBIC Tella, HACBIICHHBI U HEHACBIIICHHBIA Tap, BIAXHOCTh BO3/yXa; TEMIIEpaTypa, BHYTPCHHSS
SHEPTHsl, TEIUIOBOM JBUraTeNb; YJIEMEHTAPHBIH dJICKTPHUYECKUN 3apsijl, dJICKTPHYECKOE MOJIe, IPOBOTHUKH
Y TUAJICKTPUKHU, TIOCTOSIHHBIHN JIEKTPUYECKUIT TOK, MArHUTHOE T0JIC;

- pa3IMYaTh  SABJICHUS IOCIE IPEIBAPUTEIBHOTO OOCYXKIOCHUS C IIeAaroroM  (TEIIoBOe
pacuiMpeHue/ckaTue, TeIUionepeiadya, TEIJIOBOS PAaBHOBECHE, CMAuWBAHUE, KAIMWUISPHBIC SBICHHS,
UClapeHne, KOHICHCAIMs, IUIaBJICHUE, KpUCTaUM3amus (OTBEpJCBAaHUE), KUIICHUE, TeIulonepeaada
(TeTIONPOBOAHOCTh, KOHBEKIIUS, M3JIYYCHHUE); IJICKTPU3AIUS TeJ, B3aMMOJCHCTBUE 3aps/oB, JICHUCTBHS
JICKTPUUYECKOTO TOKA, KOPOTKOE 3aMBbIKAHUE, B3aWMOICHCTBHE MArHUTOB, JCHCTBUE MAarHUTHOTO TOJIS



Ha MPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAash MHIYKIMS) MO ONUCAHUIO MX XapaKTEPHBIX CBONCTB U Ha
OCHOBE OITIBITOB, JJIEMOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOE SBIICHHUE;

- pacro3HaBaTh C TIOMOINBIO Texarora MPOSBICHHE M3YUYEHHBIX (U3WYECKUX  SIBICHUN
B OKpY’alollleM MHpE, B TOM uucie (PU3NYecKHe SBIECHUS B MPHUPOJE: MOBEPXHOCTHOE HATSIKEHUE U
KaWUISpHbIE ABJICHHUS B MPUPOJE, KPUCTAUIBI B mpupoze, usnydeHue ConHila, 3amep3aHue BOJOEMOB,
Mopckue Opusbl, oOpa3oBaHHME pOCHI, TyMaHa, WHEs, CHEra; JJIEKTpUYECKHE SBJICHHUS B arMmocdepe,
JIEKTPUUYECTBO JKUBBIX OPraHU3MOB; MAarHUTHOE MOJie 3eMiH, Jpel( MOII0COB, POJIb MarHUTHOIO IMOJIS
JUISL KU3HU Ha 3emiie, MOJISIPHOE CHUSHUE; MPU 3TOM MEPEeBOAMTH MPAKTUYECKYIO 3a/lady B ydeOHYIO,
BBIJICJIATH CYIIECTBEHHBIC CBOMCTBA/TIPU3HAKH (PU3MUYECKUX SBICHUH;

- OMUCBIBATh TIOJ] PYKOBOJICTBOM Tie/iarora ¢ 00Cy»XJIeHUeM I1aHa paboThl U3yUeHHbIE CBOWCTBA TET
U (usndeckue SBICHUS, HCIONB3YS (U3MYECKHE BEIWYMHBI (TeMIepaTypa, BHYTPEHHsSI JHEprus,
KOJIMYECTBO TEIUIOTHI, yAEJIbHAs TEIUIOEMKOCTb BEILECTBA, YJENbHAs TEIUIOTA IUIABJICHUS, YJENbHAs
TEIJIOTa MapooOpa3oBaHMs, y/AelbHAs TEIUIOTa CTOPAHUS TOIUIMBA, KOA(PQHUIMEHT MOJE3HOTO JECUCTBUS
TEIUIOBOM MAalIMHBI, OTHOCUTENIbHAs BJIAXKHOCTb BO3AyXa, DSJEKTPUUECKMHM 3apsi, CHIa TOKa,
AJIEKTPUYECKOE HAIPSLKEHUE, COIIPOTHUBIICHUE MPOBOJIHUKA, Y/I€IbHOE COMPOTHUBIICHUE BEIIECTBA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKAa); IPU ONHMCAHUU IPaBWJIBHO TPAKTOBAaThb C IIOMOLIbIO Iefarora
(U3UUECKUi CMBICT HCIIONIB3YEMBIX BEIMYHH, 0003HAYCHHS U €IUHHIBI (PU3MYECKUX BEINYHMH, HAXOJUTh
(GopMyIbl, CBS3BIBAIONINE NAHHYIO (DU3MYECKYI0 BEIUYMHY C IPYTMMHU BEIWYMHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUUHH;

- OIPEACTATh IOCTE IMPEIBAPUTEIBHOTO OOCYKACHHS C MEAaroroM CBOWCTBAa Tel, (U3UYECKHe
SBJICHUSI U TPOIIECCHI, UCIIOIb3YSI OCHOBHBIE IMOJIOXKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPHH CTPOCHHS
BELIECTBA, IPUHLIUI CYNEPHIO3UINH IoJIel (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHMs 3apsja, 3aKOH
Oma nans yvyacTka LenH, 3akoH Jlwcoyni—/lenya, 3aKOH COXpaHEHMs] SHEPruu; NpPU STOM HAXOIUThH
CIIOBECHYI0 (OPMYJIUPOBKY 3aKOHa M €ro MaTeMaTH4YeCKOe BBIpAKEHHE C ONopoll Ha wuudposbie
o0pa3oBaTeNbHbIE PECYPCHL;

- COOTHOCHUTbH I0JI KOHTpOJIEM Tenarora (pu3nueckre MpoLecchl U CBOMCTBa TEl, B TOM YHCIE U B
KOHTEKCTE CHUTyalluil MpPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa, MNpHU TIOMOIIM TIeJarora BBISBISTH
MPUYMHHO-CJICJICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHWE W3 |1—2 JIOTMYECKHX IIaroB ¢ Omopod Ha 1-2
W3YYEHHBIX CBOMCTBA (PU3NUECKUX SBICHUH, (PU3MUECKNX 3aKOHOB MM 3aKOHOMEPHOCTEH;

- pemiath TUIIOBBIE pacuéTHbIC 3a1ayl B 1—2 NEHCTBUS C OMOPOI Ha alrOpUTM, MPEABAPUTEIHLHO
pa300paHHBIi COBMECTHO C IEaroroM, MCHOJdb3ys 3aKOHbI M (OPMYJbl, CBSI3bIBalOIIUE (U3NUECKUE
BEJIMUMHBI: HA OCHOBE aHallM3a YCJIOBUA 3aJ[aud 3alHChIBaTh KPAaTKOE YCJIOBUE, BBISBIATH HEAOCTATOK
JAHHBIX ISl PELIeHNs 3a]1aui, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOJUMBIE [Tl €€ pelIeHHsl, TPOBOIUTh
pacuéThl U CPAaBHHUBATH MOJYUCHHOE 3HAUCHHE (PU3MUECKON BEIMYNHBI C N3BECTHBIMU JAHHBIMU;

- IMETh IpeACTaBICHNE O MPoOIeMax, KOTOPhIE MOKHO PEIIUTh MPU MOMOIIM (PU3UUECKUX METOJIOB
1OCJI€ MPEIBAPUTEIBHOTO0 OOCYXXICHHs C IEAaroroM; MCHOJIb3ys OMMCAaHUE MCCIECIOBAHUSA, BBIICIATH
IIPOBEPSEMOE MPEANOI0KEHUE, OLEHUBATh MPABUIBHOCTh IMOPSAJKA MPOBEACHUS MCCIIEIOBAHUS, JI€]aTh
BBIBO/IBI;

- yMETb HaXOIUTh C HCIOJNB30BAaHHEM IM(PPOBBIX 00Pa30BaTENFHBIX PECYPCOB OMBITHI 10
HaOJII0IEHUIO (PU3MUECKUX SBICHUH WM (U3NYECKUX CBOMCTB Tel (KalWJUISPHBIE SIBICHUS, 3aBUCUMOCTh
JABIIEHUS] BO3JyXa OT ero o0BEMa, TemIeparypbl; CKOPOCTH MpOIecca OCTHIBAHWS/HATPEBAHUS TPU
U3IyYeHUH OT IIBETa W3JIyYarollei/IorIomarmeid NOBEPXHOCTH; CKOPOCTh HCIApPEHUsT BOIBI OT
TEMIEPATypbl JKUAKOCTH M IUIOIAAM €€ TIOBEPXHOCTH; JJEKTpHU3alus Tell U B3auMOJeEicTBHE
AJIEKTPUYECKUX 3apsA0B; B3aUMOJCIHCTBHE IOCTOSHHBIX MarHWTOB, BHU3yajM3alusi MarHUTHBIX T10OJIEH
MOCTOSTHHBIX MAarHUWTOB; JEWCTBHS MarHUTHOIO MOJIS HA TMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHura,
CBOMCTBa 3JEKTPOJABUIATENSl IOCTOSHHOIO TOKAa): (OPMYJIMPOBATH IPOBEPSEMBIE IPEATOI0KEHHUS,



coOupaTh yCTaHOBKY M3 MPEUIOKEHHOTO O00OpYy/IOBaHHUS C OMOPOW Ha CXEMY; OMUCHIBATH XOJ OMBITa U
(bopMyTHpOBaThH BBIBOJKI ITOJI PYKOBOJCTBOM II€Iarora;

- UIMEThb TPEJCTABJIICHUS O M3MEPEHUU TEeMIIepaTyphl, OTHOCUTEIBHON BIAXKHOCTU BO3JyXa, CHUJIBI
TOKa, HANpSHKEHUS C MCIOJB30BAaHHMEM aHAJIOTOBBIX NMPUOOPOB M NAaTYMKOB (PU3UYECKUX BEIMYUH; MPU
MIOMOIIIH MIeJJarora CPaBHUBATH PE3yIbTAaThl U3MEPEHUN C YIETOM 3aJaHHON aOCOMIOTHON MOTPEITHOCTH;

- POBOJIUTH COBMECTHO C MEAaroroM MccClieJOBaHHE 3aBUCUMOCTU OJHON (PU3MUECKON BEITMYUHBI OT
JPYTOi ¢ UCIOJIb30BaHUEM MPSIMBIX U3MEPEHU (3aBUCUMOCTh COIPOTUBIICHHSI TPOBOIHUKA OT €r0 JIUHBI,
IUIOMIA/IA TOTMEPEYHOro0 CEYEHHUs] U YJNIEeIbHOTO COMPOTHBIICHMS BEIIECTBAa IMPOBOJHHMKA; CHJIBI TOKA,
WIYIIEro uepe3 MPOBOJHHUK, OT HANpsHKEHHS Ha IPOBOJHUKE; HCCIEIOBAHME IOCIIEOBATEILHOTO U
napajuieIbHOTO COEAMHEHUWH TPOBOJHUKOB): IUIAHUPOBATh HCCIENOBAHUE, COOMpATh YCTAHOBKY H
BBITIOJHATh M3MEPEHUsl TMOJ PYKOBOACTBOM II€arora, Cieays MPeAIOKeHHOMY IUIaHy, (PUKCHPOBATH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOnuil ¥ TpaduKOB, JelaTh BHIBOJBI MO pe3ybTaTaMm
UCCIIeI0OBaHMA TTocTIe 00CYKACHUS C MEAaroroM;

- COOTHOCUTh KOCBEHHBIC H3MEpEHHUs (U3UUECKUX BeIMUYUH (yIelbHas TEIUIOEMKOCTh BEIECTBA,
COIIPOTHBIJIEHUE MPOBOJHUKA, paboTa W MOMIIHOCTh AJIEKTPHYECKOTO TOKA): C TOMOMIBIO Iefarora
IUIAHUPOBAaTh  U3MEPEHUs, COOMpaTh OSKCIEPUMEHTAIbHYIO YCTaHOBKY, CJleAysd NpeIOKEHHON
WHCTPYKIIUH, ¥ BBIYUCIISITH 3HAYCHUE BEITUIHHEI;

- co0JII0/1aTh TpaBUiIa TEXHUKU 0€30MaCHOCTU MpU PaboTe ¢ TabopaTOPHBIM 000PYJAOBAHUEM ITTOCITE
IpeBapUTEILHOTO OOCYXKICHUS C TIEIarorom;

- COTIOCTABIISITh C MOMOIIBIO TIeJIarora MPUHIUIBI IeHCTBUS M3YYSHHBIX NMPHOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOH HA WX OMHCAaHUS (B TOM YHCIE: CHCTEMa OTOIUICHHUS IOMOB, TUTPOMETp, IapoBas
TypOWHA, aMIlepMeTp, BOJIBTMETpP, CUETUHK SIEKTPHUUECKON SHEPTHH, DIIEKTPOOCBETHUTEIbHBIE MPHOOPHI,
HarpeBaTeNbHBIE AJIEKTPONPUOOPHl  (MPUMEPHI), DJIEKTPUUECKHE NPEJOXPAHUTEIH; AJIEKTPOMArHurT,
AJIEKTPOJABHUTaTENh MOCTOSIHHOTO TOKA), UCTIONB3Ysl METOJUYECKHE MaTepHalIbl O CBOMCTBAaX (DU3MYECKHX
SBJICHUI 1 HEOOX0IMMbIe (PU3UUECKIE 3aKOHOMEPHOCTH;

- pacrio3HaBaTh IIOCJTIE MPEIBAPUTEIBHOTO OOCYKICHHS C TMEAaroroM TNpPOCThIE TEXHUYECKHE
YCTPOMCTBA U U3MEPUTENIbHBIE MPUOOPHI IO CXEMaM M CXEMaTUYHBIM PUCYHKaM (3KUKOCTHBIN TEPMOMETP,
TEPMOC, NICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CTOPaHUs, FIEKTPOCKOI, PEOCTaT); COCTaBIATh
CXEMBI AIIEKTPUYECKUX LIeTel ¢ OoCIeA0BaTeIbHBIM U MapalIebHBIM COSUHEHUEM 3JIEMEHTOB, COOTHOCS
yCIIOBHBIE 0003HAYECHHUSI 3JIEMEHTOB AJIEKTPUUECKHUX IEMeil;

- MPUBOUTH TMPUMEPHI/HAXOAUTh HMH(POPMAIMIO O TMpPUMEpPaxX MPAKTHYECKOTO HCIIOJIb30BAHUS
dbusznyecKkux 3HAHWH B TOBCEJIHEBHOM MU3HU I obOecriedeHHs OEe30MacHOCTH MpH OOpalleHUuu ¢
npubOpaMy U TEXHUUECKUMHU YCTPOMCTBaMHU, COXPAHEHHUS 3/I0POBbSI U COOJIOACHUSI HOPM 3KOJIOTMYECKOTO
MOBEJICHNUS B OKPYXKAroIIel cpere;

- OCYUIIECTBJISITh C TIOMOIIBIO Menarora MOUCK HH(popManMu (U3NYECKOTO COJCpPKAHUS B CETH
WuTepHeT, Ha OCHOBE MMEIOIIMXCS 3HAHUM U MyTEM CPaBHEHUS JTOMOTHUTEIbHBIX UCTOYHHKOB BBIJICISThH
UH(POPMALIUIO, KOTOPAs SIBJISIETCS IPOTUBOPEUMBOM MIIM MOXKET OBITh HEOCTOBEPHOIA;

- HCTIOJIH30BATh MPH BBITIOJHEHUU YUEOHBIX 3aJJaHU OTOOPAHHYIO TIEaroroM Hay4HO-TIOMYJISPHYIO
AUTEpaTypy (U3NYECKOTO COJEp)KaHMs, CIPABOYHBIE MaTepHalibl, pecypchl ceTn HHTepHeT; Biaaerh
npuéMamM KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHusi MHGOpPMAIMKM M3 OJHOW 3HAKOBOH CHUCTEMBI B
JPYTYIO C OTIOPOH Ha allTOPUTM H YTOUHSIOIINE BOTIPOCHI ME1arora;

- CO3aBaTh IO/ PYKOBOACTBOM Iearora ¢ oOCYXJIEHHEM IulaHa pabOThl MHCbMEHHBIE U KpaTKUE
YCTHBIE CcOO0OIIeHus, 0000mas nHGOPMAIMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UYECKOTO COACp)KaHUS, B
TOM YHCJIE TyOJUYHO MPECTABIATh PE3YJIbTAThl MPOCKTHOM MIIM MCCIIE0BATENBCKOM eI TeIbHOCTH; TIPU
9TOM TPaMOTHO WCIIOJIb30BaTh W3YYCHHBIH TIOHSATHHHBIA ammapaT Kypca (U3WKH, CONPOBOXKIATH
BBICTYIIJICHHE MPE3CHTAIUEN;



- IIpY BBIIIOJHEHUH Y4eOHBIX MPOEKTOB U MCCIEI0BAHUN (PU3NYECKUX MTPOLECCOB O]l PyKOBOJCTBOM
nejarora pacupenessiTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C MTOCTABJIEHHBIMH 3aJja4aMH, CIEAUTDH 3a
BBINOJIHEHUEM IUIaHa ACWCTBUI M KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLIEHUBAThb COOCTBEHHBIM BKJAJ B
NeSITEeIbHOCTh TPYNIbI; BBICTPAaUBaTh KOMMYHHUKATUBHOE B3aUMOJICHCTBHE, TPOSIBIIAS T'OTOBHOCTb
pasperiatb KOH()IUKTHI.



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

KoanuecTBOo 4acoB

JaexkTpoHHble (U(poBbHIE)

Ne n/m HaumeHoBaHue pa3aesioB U TeM MPOrPaMMBbl Beero Kontpoabnbie | IlpakTuueckue 06pa30BaTEbHbIE PECYPChE
padoThI padoThI
Pa3pen 1. TensioBble IBJICHUS
1.1 CtpoeHue u CBOMCTBA BEIIECTBA 7 1 Egg;ﬁ;ﬁeﬁ(ﬂoﬁn 4181 ce
Bbu6mmorexa [JOK
1.2 TennoBble mpolecchl 21 1 5 https://m.edsoo.rw/7f418 1 ce
Hroro no paznemy 28
Pazjien 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUS
21 DNEeKTpUYECKUE 3apsiibl. 3apsHKEHHBIC Tella U UX 7 1 bubmuoreka [JOK
’ B3anUMOJIECHCTBHUE https://m.edsoo.ru/7f4181ce
2.2 [ToCTOAHHBIN IIEKTPUUECKUN TOK 20 1 7 Eggslf/ﬁe(;i(ﬂorﬁ 176418 ce
bubmuoreka [JOK
2.3 MarsurtHbIe SIBJICHUS 6 1 1.5 https:/m.edsoo.ru/7f418 1 ce
bu6anorexa LHOK
2.4 ONCKTPOMArHHTHAA MHAYKIKA 4 httt)s://m.edsg).ru/7f41 8lce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 4 14.5




IHOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
Ne Tera vhoxa KosimyecTBo yacos Jarta DeKTpoHHbIe HN(POBBIE
n/n »p Bcero KonTpoabHubl IpakTnyeckue H3Yy4YCHHUS o0pa3oBaTe/ibHbIE PeCYpPChI
e padoThI padoThI
bu6mmoreka [JOK
! Hosropenne kypea 7 K. ! 03.09.2024 https://m.edsoo.ru/ff0acdc6
) [ToBTOpenue kypca 7 ki. Pemenue | 06.09 2024 bubmuotexa [JOK
3a;ad. https://m.edsoo.ru/ff0acc5e
buo OK
3 Bxomnast koHTposibHAs paboTa 1 1 10.09.2024 hgpf;ﬁ?;i U/ff0a5256
OCHOBHBIE OJIOKEHUS
4 MOJICKYJISIPHO-KUHETHUECKOHN TeopHH 1
Y MIX OTIBITHBIC TIOJITBEPKICHUSI. 13.09.2024
Macca u pa3Mep aTOMOB U MOJICKYT
5 Mopenu TBEpAOTO, KUIKOTO U 1 17.09.2024 bu6mmoreka [JOK
ra3000pa3HOro COCTOSHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOMCTB TBEPIOTO,
YKUAKOTO U Ta3000pa3HOro
6 COCTOSIHMM BEIIECTBAa HAa OCHOBE 1
MOJIOKEHUN MOJIEKYJISIPHO- 20.09.2024
KHHETHYECKOW TEOPHH
bub OK
7 Kpucrammueckue 1 aMmop(dHbIE Tena 1 24.09.2024 htPtID:jI/(r)zeeIiiascli S 0ns200
g CmauyuBaHue ¥ KanWUISIPHOCTb. | 27092024 bubnuorexa [JOK
[ToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
bu6 OK
9 TennoBoe pacIMpeHne 1 CKaTHE 1 01.10.2024 hgosjil;l/(;rfe;(fs(]i) /7085426
Temmnepatypa. CBs3b TeMIIepaTypbl
10 CO CKOPOCTBIO TEIJIOBOTO JIBUKEHUS 1 04.10 2024

YaCTHI]




1 Baytpennss sueprusi. CriocoObl 08.10.2024 bubmuorexa [JOK
W3MEHEHUSI BHYTPCHHEH SHEPTUU https://m.edsoo.ru/ff0a5c60
bu6mmoreka [JOK
12 B 11.10.2024
HABL TEITIOEpEAaTn https://m.edsoo.ru/ff0a6412
Ypoxk-konpepenuus "[IpakTuyeckoe
13 HCIIOJIb30BaHUE TEIIOBBIX CBOMCTB bu6mmoreka [JOK
BEIIIECTB M MAaTEPHATIOB B LIEJIAX 15.10.2024 https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"
14 KonnuectBo TEmIoTHL. Y neabHast 18.10.2024 bu6mmoreka [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
15 YpaBHeHue TEII0BOro OanaHca. 22.10.2024 bubmuoreka [JOK
TemiooOMeH U TEIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopartopnast pabota
16 "UccnenoBanue sBICHUS bubmuoreka [JOK
Tenn0061\ileHa npu CI:/ICIHI/IBaHI/II/I 2510.2024 https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BOAbI"
Pacuer xonuuecTBa TEILIOTHI,
17 HEO0OXO0IMMOTO JJIsl HATPEBAHUS Tea 05.11.2024
Y BBIJISISIEMOTO UM TIPH OXJIKICHUHN
JIab 0
13 " g OI; azozHaz pa eOTa oi bubmmorexa LIOK
1§ JICHU JILHOM
ped a . 08.11.2024 |  https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIECTBA
19 DHeprus ToIIMBa. Y JenbHas 12.11.2024 bu6mmoreka [JOK
TEIJIOTa CTOPAHMS https://m.edsoo.ru/ff0a7b5a
20 SH;::EP;ZZ;LTIT)SEB?Z?ILHM bubnmorexa LHOK
P e 15.11.2024 | https://m.edsoo.ru/ff0a71d2
TEIJIOTA TJIABJICHUS
21 ?3602 aZOEHa’; P a(ZOTa off TeIo bubmuoreka [JOK
I JICHU JILHOM TETUIOTBI
ped yjl 19.11.2024 | https://m.edsoo.ru/ff0a72fe
TUTABIICHUS JIbJIA
22 [TapooOpa3zoBanue 1 KOHACHCAIHS. 22.11.2024 | bubamnorexa [{OK




Hcnapenue

https://m.edsoo.ru/ff0a740c

23

Kunenue. Y aenpHas TemioTa
napooOpa3oBaHUs ¥ KOHECHCAIIHH.
3aBUCHUMOCTh TEMIIEPATYpPhl KUTICHUS
0T aTMOC(EpPHOTO AABICHUS

26.11.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a786¢

24

Bnaxnocts Bo3ayxa. JlabopaTopHas
pabota "Onpenenenue
OTHOCHUTEJIHOM BJIAYKHOCTU BO31yXa"

29.11.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7628

25

Pemenwne 3aa4 Ha onpesieieHue
BJI&KHOCTH BO3/TyXa

03.12.2024

26

[TpuHIUIB pabOTHI TETIIIOBBIX
nsurateneil. [lapoBas TypOuna.
JIBuraTens BHyTPEHHETO CTOPAHMS

06.12.2024

27

KIIJI TenoBoro aBuraTers.
TenoBele IBUTaTEIN U 3alllUTa
OKPY’KaIOIIEH CpeIb

10.12.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

28

3akoH COXPAHCHUS U IIPCBPALLCHUA
SHCPTHHU B TCIUIOBBIX IIPOLCCCax

13.12.2024

29

[ToaroToBka K KOHTPOJIBHOM padboTe
1o Teme "TemnoBble SABICHHUS.
W3meHeHune arperaTHbIX COCTOSTHUM
BemiecTna"

17.12.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8312

30

KonTponbhas pabota no teme
"TeroBele aBiaeHnusd. U3MeHeHue
arperaTHbIX COCTOSIHMI BeecTna'

20.12.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

31

Onektpusanus tei. /[Ba pona
AIEKTPUUECKUX 3aPsI0B

24.12.2024

32

VYpok-uccienoBanue "OneKTpu3anusl
TeJ UHAYKLUEN U TIPU
CONPUKOCHOBEHUN"

27.12.2024




B3anmoneiicTBre 3apsyKEHHBIX TEI.

bu6mmoreka [IOK

33 14.01.2025
3axon Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUIECKOE TOJIE.
34 HanpsskeHHOCTB IIEKTPUYECKOTO bubmmorexa LIOK
nosist. [punnun cynepnosunyun 17.01.2025 | https://m.edsoo.ru/ff0a8a0a
NEKTPUYECKUX MOJIEN
Hocurenu snexkTpudeckux 3apsaos.
35 OnemeHTapHbIN 3apsan. CTpoeHue 21.01.2025
aToMa
36 [IpoBOIHUKY U JUAIEKTPUKHU. 3aKOH 24.01.2025 bu6mmoreka [JOK
COXpaHEHMS HIIEKTPHUUYECKOTO 3apsijia https://m.edsoo.ru/ff0a8ef6
37 Pemenne 3anay Ha npuMeHEHUE 28.01.2025 bubnuoreka [JOK
CBOWCTB 3JICKTPUICCKUX 3aPsI0B https://m.edsoo.ru/ff0a90cc
38 cf)nelipnzezlcnﬁ TI:)I? chomm ero BuGmorexa LIOK
TBOBaHUs. MICTOUHHKHN
i 31.01.2025 |  https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKA
bubmuoreka [JOK
i 04.02.2025
39 JIGHCTBIS SACKTPHIECKOIO TOKa https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiicteue
40 ANEKTPUYECKOTO MOJIs Ha 1 07.02.2025
MIPOBOJIHUKY U TUAJIEKTPUKH"
41 DJIEKTPUYECKUH TOK B MeTasuIax, 11.02.2025 bubmuorexa [JOK
JKUIKOCTSX Y razax https://m.edsoo.ru/ff0a9838
4 DJeKkTpudeckas Iernb U e€ COCTaBHbIE 14.02.2025
4acTu
I
5| "Hovepeme n paymiponse o 03 Eumorexa 0K
MEPECHHE U PEeTyJUPOBAHNE CHITBI .
| P peryip g 18.02.2025 |  hitps:/m.edsoo.ru/ff0a8bd6
TOKa
44 DNEKTPUUECKOE HAMPSKEHHE. 0.5 21.02.2025 | bubaunoreka [{OK

Bonsr™merp. JlabopaTopHas padorta
"U3mepenue u peryJupoBaHue

https://m.edsoo.ru/ff0a%¢14




HanpspKeHus"

ConpoTuBieHHEe POBOAHMKA.

Bbu6moreka [JOK

45 25.02.2025
Y enpHOe CONPOTURIICHHE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas paboTa "3aBUCUMOCTb

46 AIEKTPUYECKOTO COITPOTUBIICHUS bubnmoreka [JOK
MPOBOJAHMKA OT €T0 JJIUHBI, TIOIIA ! 28.02.2025 https://m.edsoo.ru/ff0aa738
MIOTIEPEYHOr0 CEUYEHUs U MaTepuana”
3aBHUCHUMOCTh CHJIBI TOKa OT BuGmorexa LOK

47 HANpAKCIHA. 3akOH OMa A1 04.03.2025 | https://m.edsoo.ru/ff0aa44a
y4acTKa [enu
JlaGopaTtopHnas pabota
"UccnenoBanne 3aBUCUMOCTH CHJIBI BuGmorexa LIOK

48 TORE, HILIMSTO Hepes pesuotop, ot https://m.edsoo.ru/ff0aa04e
COIPOTUBIICHUS PE3UCTOPA U 07.03.2025
HaIpsKEHUs: Ha pe3ucrope”

49 [TocnenoBarenpHOE U TApAIIIEIEHOE 11.03.2025
COEIMHEHUS IPOBOIHUKOB
JlaboparopHas pabota "IIpoBepka

50 IIpaBUJjIa CJIOKEHUS HAIIPSKEHUN IIPU bubnuorexa [JOK
MOCJIEIOBATEIHHOM COCIMHEHUN 14.03.2025 https://m.edsoo.ru/ff0aaa58
JIByX PE3UCTOPOB"
JlaGopatopHas pabota "IIpoBepka

51 [paBWIa 1Jis CUJIBI TOKA IIPH bubmmorexa [IOK
napajieIbHOM COSJMHEHUN 18.03.2025 https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemenue 3aa4 Ha mpUMeHEHNE BuGmorexa [{OK

>2 3aKOHa OMa U1 pasiInIHOro 21.03.2025 |  https://m.edsoo.ru/ff0aaf8a
COEITMHEHUS TIPOBOTHUKOB

53 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO 01.04.2025 bu6mmoreka [JOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124

54 JlaGopaTtopHnast pabota 04.04.2025 | bubmmoreka [IOK




"Onpenenenure paboThl U MOIITHOCTH
ANEKTPUUECKOTO TOKA"

https://m.edsoo.ru/ff0ab3e0

DneKTpUYecKue ey 1 MoTpeouTenn

55 AJICKTPUUCCKOM SHEPTHH B OBIT brbmorexa [IOK
P p Y 08.04.2025 |  https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbikaHue
[TonroroBka K KOHTPOJIBHOU paboTe
. go TeMe "DIEeKTPUYECKUE 3apsiibl. BuGmorexa LIOK
apsHKEHHBIE TENIa U UX
P N N . https://m.edsoo.ru/ff0abd2¢c
B3auMoaercTus. I10CcTOAHHBIN 11.04.2025
ANEKTPUUECKUH TOK"
KonTponbhas pabota mo Teme
"9 X
57 3ane)ll<<16pnqe:w;16;ap AT bu6mmoreka [JOK
sSKEHHBIE TEA U UX
P N n . https://m.edsoo.ru/ff0abea8
B3auMoaercTus. I10CcTOIHHBIN 15.04.2025
ANEKTPUUECKUH TOK"
58 HOCTOHHHVHe MarHMTBI, UX 18.04.2025
B3aUMOEHCTBHE
59 VYpok-uccnenopanue "N3yuenue | 22 .04.2025 bubnuorexa [IOK
[10JIEH ITIOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
“ g/iaFHI/ITHG(:)GOI;’OJ;e.eMael:"HI/ITHOG 3Hone ) Bu6morexa LIOK
MJIM Y €r0 3HaueHHUe I )KU3HUA H
a 25.04.2025 | https://m.edsoo.ru/ff0acOba
3emiie
51 | moxromacouoro tocs Mamamaoe BuGmorera LIOK
p 29.04.2025 | https://m.edsoo.ru/ff0ac1d2
ToJIe KaTyIIKA C TOKOM
[TpuMeHeHHe DJIEKTPOMAarHUTOB B
6 texHuke. JlJabopaTopnas padora 0.5 bubnuorexa LIOK
"N3y4yenne neicTBUS MAarHUTHOTO ' 06.05.2025 https://m.edsoo.ru/ff0ac74a
I10JI51 HA IPOBOJIHUK C TOKOM"
63 DJIEKTPOABUTATENb TOCTOSIHHOTO 13.05.2025 | bubmmoreka [IOK

ToKa. Mcnob30BaHue

https://m.edsoo.ru/ff0ac86¢




JJEKTPOABUTaTEIeN B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTtopHnas pabota
"KoHcTpynpoBaHue U U3ydeHue
paboTHI AJIEKTpoABUTATENS "

64

OmnbiTel @apazes. 3akoH
ANEKTPOMArHUTHOW UHAYKIIAH.
IIpaBuno Jlenna

16.05.2025

65

Onektporereparop. CriocoObt
MIOJTyYEHUS DIIEKTPUICCKON YHEPTHH.
DNIEKTPOCTAHIIUHU Ha
BO300HOBJISIEMBIX HCTOYHHKAX
SHEPTUU

20.05.2025

66

[TonroroBka K KOHTPOJIBHOU paboTe
10 TeMe "DIIEKTPUUECKHE U
MarHuTHbIE IBJIeHuS"

23.05.2025

67

KonTponbhas pabota mo Teme
"DNeKTpUYEeCKue U MarHUTHBIE
SABJICHUS"

27.05.2025

bubmuoreka [JOK
https://m.edsoo.ru/ff0acb14

68

PesepBHbIii ypok. Pabora ¢ Tekctamu
o teme "MarautHele BiaeHus"

30.05.2025

OBIIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

68

14.5




YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O NIPOILIECCA
OBS3ATEJIBHBIE YYUEBHBIE MATEPUAJIBI JIJ151 YYEHUKA

» dmsuka, 8 kiacc/ [epeimkua A.B., O01mecTBo ¢ orpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY;
AxunonepHoe ob6mectso «M3narenscrBo «lIpocsemienne»

METOAUYECKHUE MATEPHAJIBI IJIS1 YYUTEJIA
Ousnka. CoopHHK 33124 110 pusuke. 7-9 kmaccsl (aBTop A.B. [lepbimkun).

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
http://elschool45.ru/ - Cuctema 371eKTpOHHOTO O0YYCHHS C MPUMEHEHUEM JTUCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHI MIKOIFHIKOB Kypranckoi obnacTu;

http://fipi.ru - denepanbHOE roCyIapCTBEHHOE OFOPKETHOE HAyYHOE yupexacHue «DenepabHbIi
MHCTUTYT Nelarornyeckux u3mepenuin» (lemorepcun, cneruduxanuu, kogudukaropst OI'D 2015
roJl, OTKPBITHIN O0aHK 3amanuii OI'D);

http://inf.cnamrua.pd/ - Marepuans! s noarotrosku k ' MA B popme OI'D;

http://fcior.edu.ru - ®enepanbHbIii IEHTP HHOOPMAITMOHHO-00pa3oBaTeNbHBIX pecypcoB (PILIMOP);
http://sc.edu.ru/ - Enunas komnekius nudpoBeIX 00pa3oBaTeIbHBIX PECYPCOB;
http://window.edu.ru/ - EnnHOE OKHO 10cTyna K 1M poBbIM 00pa30BaTeIbLHBIM pecypcam;
http://www.computer-museum.ru/index.php - BupTyanbHbII KOMIOBIOTEPHBIN My3€i;
http://videouroki.net/ - Buneoypoku no ®usuke;

http://interneturok.ru/ - Ypoku MKOIbHOM nporpaMmbl. Buieo, KOHCTIEKTHI, TECTHI, TPEHAKEPHI;
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