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IMosicuuTenbHas 3anucka. Pusuka § Kiaacc.

[Tporpamma cocraBneHa Ha ocHoBe TpeboBanuii PI'OC ocHOBHOTO 001Ier0 00pa3oBaHUS
BTOPOT'O TIOKOJIEHUS , B COOTBETCTBUU € [Iporpammoii 0cHOBHOTO 00111er0 00pa3oBaHus MO
¢usuke / dusnka, 7 — 9 knaccel. [1€peimkun A.B., ®unonosud H.B., I'yrank E.M./, yaeOHuKOM
¢busuku / [1épeimkun A.B. @usnka. 8 kimace. M., JIpoda, 2018r./

Omna onpenensieT coaepxkanue yaeOHOro MaTepuaia, ero CTpykTypy, Mociae10BaTeIbHOCTh
U3Y4eHUsI, TyTH (POPMUPOBAHMS CUCTEMBI 3HAHU, YMEHUM, CLIOCOO0B ACSITETbHOCTH, PAa3BUTHUS
yUalXxcs, UX COIMATU3aIlN U BOCITUTAHUSI.

O01mas xapakTepucTUKa y4eOHOro nmpeamera.

[IkonpHBIN Kypc (PU3UKH SBISETCSI CHCTEMOOOPA3YIONIUM JIJIsl €CTECTBEHHO-HAYIHBIX
MIPEeIMETOB, U3y4aeMbIX B IIKOJE. DTO CBS3aHO C TEM, UTO B OCHOBE CO/ICPKAHMSI KypCOB XUMUM,
ouomnorun, pusmdeckoit reorpaduu exar Gpusndeckre 3aKoHbl .Du3nka 1aéT ygammumces
HAy4YHBIH METOJI TO3HAHUS U MO3BOJISIET MOJIy4aTh OOBEKTUBHBIE 3HAHUS 00 OKPYXKAIOIIEeM MUPE.
B 8 knmacce mpogomkaercs GopMupOBaHHE OCHOBHBIX (DH3UYECKHUX MOHSITHIA, OBJIAJICHHE
METOJIOM Hay4HOT'O TIO3HAHMUSI, IPHOOpETEHNE YMEHUN U3MEPITh (PU3NUECKIE BETUYHHBI,
MIPOBOMTH TaOOPATOPHBIN SKCIICPUMEHT I10 33JJAHHOMY aJITOPUTMY.

W3yuenue Hu3HKU B OCHOBHOM IIKOJIE HAMPABJICHO HA TOCTHXKEHUH € CIEIYIOIIMX IIeNeH:
*yCBOGHUE YJAIMMUCS CMBICIIAa OCHOBHBIX MOHSATHA W 3aKOHOB (DM3WKH, B3aUMOCBSI3U MEXKITY
HUMU;

*(hopMHUpOBaHKE CUCTEMBI HAYYHBIX 3HAHUH O TIpUpoIe, € PyHIaAMEHTATBHBIX 3aKOHAX IS
MIOCTPOCHHUS MPEACTABICHUS O (PU3UUYECKOM KapTUHE MUPA;

*cucTemMaTu3anys 3HaHUH 0 MHOT000pa3uu 00BEKTOB U SIBJICHUI TTPUPOJIBI, O
3aKOHOMEPHOCTSIX MPOLIECCOB U 0 3aKOHaX (DU3UKH ISl CO3JaHUSI pa3yMHOTO UCIIOJIb30BAHUS
JOCTHKCHUH HAyKU B TaJIbHEHIIIEM Pa3BUTUU IIUBIIIN3AIINN;

*(hopmupoBanue yOexx IEHHOCTH B BO3SMOXKHOCTH TTO3HAHMS OKPY>KAIOLIEr0 MUpa U
JIOCTOBEPHOCTH HAYYHBIX METOJIOB €T0 U3yUCHUS;

*opraHu3aiys 3K0JI0THYECKOr0 MBIIUICHHS U (POPMHUPOBAHHE LIEHHOCTHOTO OTHOIICHUS K
MIPUPOJIC;

*pa3BUTHE TTO3HABATEILHOTO HHTEPECA U TBOPUECKUX CIIOCOOHOCTEN yJaruxcsl.

JIJ1st TOCTHYKEHUS TIOCTABJICHHBIX TEJIeH yJalIuMcsi HEOOXOMMO OBIIAJIETh METOIOM
HAyYHOTO MO3HAHUS U METOJaMH HCCIIEIOBAHUS SBJICHHUH MPUPOIBI, 3HAHUSIMH O MEXaHUYECKUX,
TETUIOBBIX, YJICKTPOMATHUTHBIX M KBAHTOBBIX SIBIICHUSX, (DH3MYECKUX BEIIMYNHAX,
XapaKTePU3YIOIINUX ITH ABIEHUS. Y ydamuxcs Heo0XoauMo chOpMUPOBATh YMEHHS HAOMI0AaTh
(du3nyecKre SIBJICHUS U MPOBOIUTH SKCIIEPUMEHTABHBIC UCCIICIOBAHUS C HCITOJIb30BAHHEM
M3MEpUTENbHBIX TPHOOPOB. B mporecce nzydenus UKy JOIKHBI ObITh YCBOCHBI TAKHE
OOIICHAYYHBIE TIOHATHS, KaK IPUPOJTHOE SIBICHHUE, IMITUPUICCKH YCTAHOBICHHBIN (DaKT,
TUIO0TE3a, TEOPETUUECKUN BBIBOJI, PE3YNIbTAT HKCIIEPUMEHTATBLHOM MTPOBEPKH, a TAKKE
MOHMMAaHHE [IEHHOCTH HAYKH JUTSI YAOBIETBOPEHUS TOTPEOHOCTEH UemoBeKa.

O0mas xapakTepucTHKA IPOrpaMMBbl.

IIporpaMMa nocTpoeHa ¢ y4€éTOM IPUHIMIIOB CUCTEMHOCTH, HAYYHOCTH U JJOCTYITHOCTH, a
TaK)K€ MPEEMCTBEHHOCTH MEXAY Pa3InUYHBbIMU pa3/iesaMu Kypca. Y POKH CINITAaHUPOBAHBI C
y4€TOM 3HaAHUH, YMEHUI U HaBBIKOB I10 MPEIMETY, KOTOpbIe CPOPMUPOBAHBI Y IIKOJIHLHUKOB B
Ipolecce peain3aluy NPUHIMIIOB pa3BuBatomiero ooyueHus. Co0aroaas IpeeMCTBEHHOCTS C
KypcoM «Puznka» 7knacca 1 KypcoM «OKpyx)aroUiuil MUp», BKIIFOUAIOLIUM HEKOTOPbIE
3HAHUA U3 00J1aCTH PU3UKHU, IPeTycMaTpUBaeTcs u3ydeHue pusuku B 8 kiacce Ha 6osee
BBICOKOM, HO JJOCTYITHOM YPOBHE TPYJIHOCTH, OBICTPBIM TEMIIOM, OTBO/ISI BEIYIIYIO POJIb
TCOPECTUYCCKUM 3HAHUAM, ITOAKPCIUIAA UX JEMOHCTPALIUMOHHBIM SKCIICPUMCHTOM H PCIICHUEM
TEOPETUUECKHUX U KCIIEPUMEHTANIbHBIX 3a/1a4. Ha nepBblil MU1aH BBIIBUTAeTCsl pACKPBITUE U
HMCIOJIb30BaHNe MO3HABAaTEIbHBIX BO3MOKHOCTEH ydaluxcs Kak CpEaACTBa UX Ppa3BUTUA U



OCHOBBI JUJIs OBJIaJICHNUs y4eOHBIM MaTepranoM. I10BBICHTE HHTEHCUBHOCTD U TUIOTHOCTD
nporiecca 00y4eHHUs MMO3BOJISET UCIIOIB30BaHUE PA3IMYHBIX (DOPM pabOThI: MUCHMEHHOU U
YCTHOMH, 3KCIIEpUMEHTAJILHOM, CaMOCTOSATENBHOM U 110/ pyKOBOACTBOM yuutens. Couetanue
KOJIJIEKTUBHOM pabOThl C MHANBUYAIILHOM U TPYIIIOBOM CHMXKAET YTOMIIIEMOCTD y4yallluxcs OT
0JIHOOOPA3HOM AESITENbHOCTH, CO3/1aET YCIOBHSI JIJIs1 KOHTPOJIS U aHAJIM3a MOJIyYEHHBIX 3HAaHUH,
KayecTBa BBIITOJIHEHHbBIX 3aJJaHUH.

Jliig npoOy KaeHus I03HaBATEIbHOW aKTUBHOCTH M CO3HATEIBHOCTH YYAIlUXCS B
YPOKH BKJIIOUEHBI CBEJICHUS U3 UCTOPUU (PU3UKU U TEXHUKH.

Marepwuain B mporpaMme BBICTPOEH C YUETOM BO3PACTHBIX OCOOCHHOCTEH ydaIuxcsl.
dopma opranu3zanuu 00pa3oBaTeILHOrO MpoLecca: KIacCHO-ypoUuHast cucteMa. TexHonoruy,
UCTOJIb3yeMble B O0YUCHUHU: PA3BUBAIOLIETO 00yUeHUs, 00yUeHHs B COTPYTHHUECTBE,
Pa3BUTHS UCCIIEA0BATENBCKUX HABBIKOB, MH(MOPMAIMOHHOKOMMYHHUKAIIMOHHBIE,
3I0pPOBLECOCPEIKCHHUS U JIP.

OcHOBHBIMHU (pOPMAMU M BUJIAMH KOHTPOJISl 3HAHUH, YMEHHUI U HABBIKOB SIBJISIOTCS:
TEKYILIHH KOHTPOJIb B OpPME YCTHOTO (PPOHTAIBHOTO OIPOCa, KOHTPOIBHBIX PadoT, GU3NIECKUX
JUKTAHTOB, TECTOB, IPOBEPOYHBIX PA0OT, 1a00PATOPHBIX PadOT, UTOTOBBIN KOHTPOJIb —
UTOrOBasi KOHTPOJIbHAs paboTa.

Ilnanupyembie pe3yJibThl 0CBOCHHS BbIITYCKHUKAMM OCHOBHOM HIKOJIbI IPOrPpaMMBbI 10

Ppusuxe.

JInuHOCTHBIE:
*c(OpMHPOBAHHOCTH TIO3HABATEIILHBIX HHTEPECOB HA OCHOBE PAa3BUTHUS MHTEIUICKTYAIbHBIX U
TBOPYECKHUX CIIOCOOHOCTEN ydaluxcs;
*yOe)KIEHHOCTD B BO3MOXKHOCTH ITO3HAHUS TIPUPOBI, B HEOOXOAUMOCTH Pa3yMHOTO
UCIOJIb30BAHUS JTOCTHKEHUN HAYKU M TEXHOJIOTUH JUIsl JaJIbHEHIIero pa3BUTHs YeJI0BEUECKOTO
OO0IIeHUs, yBaKEHHE K TBOPIIAaM HAayKH U TEXHUKH, OTHOIIEHHE K (PU3HUKE KK HIEMEHTY
00111€4eTI0BEYECKON KYIbTYPBHI;
*CaMOCTOSITENIbHOCTh B IPUOOPETEHUN HOBBIX 3HAHUM U MPAKTUUECKUX YMEHU;
*TOTOBHOCTb K BBIOOPY )KM3HEHHOTO ITyTH B COOTBETCTBUU C COOCTBEHHBIMH UHTEpECAMU U
BO3MOXKHOCTSIMU;
*MoTHUBAIMsI 00pa30BaATENbHOM NeSITEIbHOCTH HA OCHOBE JIMYHOCTHO-OPUEHTHPOBAHHOTO
M0/IX0/1a;
*(opMHUpOBaHNE IIEHHOCTHBIX OTHOLICHUH JIPYT K APYTY, YUYUTEII0, aBTOpaM OTKPBITHHA U
M300peTeHH, pe3yabTaTaM 00ydeHHUSI.
MeranpenmeTHsle:
*OBJIaIETh HABBIKAMU CAMOCTOSITEIBHOIO IPUOOPETEHHSI HOBBIX 3HAHUMN, OpraHu3aluy yueOHO!
NEATEIbHOCTH, TOCTAHOBKH LI€JIEH, TUITAHUPOBAHUS, CAMOKOHTPOJIS U OLIEHKU PE3YyJIbTATOB CBOEH
NEeSITeIbHOCTH, YMEHUSIMU [IPE/IBUIETH BO3MOKHBIE PE3YJIbTaThl CBOMX JEHCTBUI;
*HOHUMATD Pa3INYMs MEXY UCXOIHBIMU (paKTaMU U TUIOTE3aMHU JUI UX OOBSICHEHUS,
TEOPETUUECKUMH MOJIENIIMU U peajbHbIMU 00BEKTaMU; OBJIZIeBaTh YHUBEPCAIbHBIMU
y4eOHBIMU ACHCTBUSAMH Ha IpUMepax MIOTe3 JUisd 00bSICHEHUS U3BECTHBIX (PaKTOB U
AKCIIEPUMEHTAJILHON MTPOBEPKU BBIABUTAEMBIX THIIOTE3, pa3padaTbiBaTh TEOPETUUECKHUE MOJIEIH
MIPOLIECCOB MJIH SBJICHUIA;
*(hopMupoBaTh YMEHMS BOCIIPUHUMATD , IepepadaThiBaTh U MPEIOCTABIATH HH(OPMALIKIO B
CIIOBECHOM, 00pa3HOl, CHMBOJIMUECKOM (hopMax; aHATM3UPOBATh U NlepepadaThIBaTh
MOJIYYEHHYIO HH(POPMAIUIO B COOTBETCTBUU C ITOCTABIEHHBIMU 3a/1a4aMH, BBLIETSATH OCHOBHOE
CoJIep’KaHuE MPOYUTAHHOIO TEKCTA, HAXOAUTh B HEM OTBETHI HA ITOCTABIIEHHBIE BOIIPOCHI U
U3JIaraThb €ro;
*nproOpeTaTh ONBIT CAMOCTOSITEIBHOTO MOMCKA, aHATN3a U 0TO0pa MH(OpMAIHK C
MCIOJIb30BaHUEM PA3JIMYHBIX UCTOYHUKOB U HOBBIX HH(QOPMAIIMOHHBIX TEXHOJIOTUHN AJIs
peleHus Mo3HaBaTeNbHbIX 33/1ay;



*pa3BUBATh MOHOJIOTUYECKYIO M TUAJIOTHYECKYIO PeUb, YMETh BBIPAXKaTh CBOU MBICIIU U
BBICITYIINBAaTh COOECEIHUKA, IOHUMATh €r0 TOUKY 3PEHHS, PU3HABATH MIPABO JIPYroro 4eioBeKa
Ha MHOC MHCHUC,

*ocBauBaTh NPUEMBI JICHCTBUI B HECTAaHAPTHBIX CUTYAIUsX, OBJIA/ICBATh IBPUCTHUECKUMH
METOAaMH PeLIeHUs Ipobem;

*(hopmupoBaTh yMeHHE paboTaTh B IPYIINE C BBHITOJHEHUEM Pa3IMYHbBIX COLUATIBHBIX POJICH,
MNpCACTABJIATh U OTCTAMBATH CBOU B3IJIAAbLI U YGG)KI[CHI/IH, BCCTU AUCKYCCHUIO.

[IpenmerHsie:

[TpeamerHble pe3ynbTaThl HA 6a30BOM YPOBHE JIOJKHBI OTPaXkaTh CPOPMHUPOBAHHOCTD Y
o0yJaromuxcs yMEeHUuil:
UCIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBU)KEHUE aTOMOB M MOJIEKYI,
arperaTHbIe COCTOSIHHS BEIIECTBA, KPUCTAJUINYECKHE U aMOp(HbIE Tea, HACHIICHHBIN U
HEHACBIILEHHbIH Map, BIaKHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHS SHEPrusl, TeIIOBON
JIBUTATENIb, 3JIEMEHTAPHBINA AIEKTPUUYECKUH 3apsil, SJIEKTPUUECKOE T10JIE, IPOBOJHUKU U
IUAJIEKTPUKH, TIOCTOSTHHBIHM 3EKTPUUECKUI TOK, MarHUTHOE TOJIE;
pa3nuyath SBJIEHUS (TEIUIOBOE pacCIIMPEHUE U CKaTHE, TEIUIoNepeiada, TEIIOBOE paBHOBECHE,
CMauyMBaHME, KalWUIPHbIE SIBJICHUS, UCIIApEHHUE, KOHJICH AL, [I1aBJICHUE, KpUCTAIIIN3aIHs
(oTBepaeBaHUE), KUIIEHHUE, TeIuIonepeaya (TemIonpoBOHOCTb, KOHBEKIIMS, U3JIyUYEHUE),
JIEKTpU3aLUA Tell, B3aUMOACHCTBUE 3apsAI0B, IEHCTBHS 3JIEKTPUUECKOr0 TOKa, KOPOTKOE
3aMbIKaHUE, B3aUMO/IEUCTBHE MAarHUTOB, JIEHCTBUE MAarHUTHOTO T10JIsI HA IPOBOJHUK C TOKOM,
3JIEKTPOMArHUTHAs MHAYKIHS ) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBICHHUE;
pacrio3HaBaTh MIPOSBICHUE U3YUEHHBIX (PM3UUECKUX SBJICHUN B OKpPYXKAIOIIEM MHpPE, B TOM
yuciie GpU3NYECKUe SIBJICHUS B IPUPOJE: TIOBEPXHOCTHOE HATSYKEHUE U KAIWIISIPHBIC SIBICHUS B
IIPUPO/JIe, KPUCTAILIBI B IpUpoae, u3inydeHue ConHua, 3aMep3aHie BOJ0EMOB, MOPCKHE OpH3BI,
oOpa3oBaHHe POCHI, TYMaHa, MHES, CHETa, JJIEKTPUUYECKHE SBJICHUS B aTMOC(epe, FIMEKTPHIECTBO
KMBBIX OPIraHU3MOB, MAarHUTHOE T0JI€ 3eMJIH, APeil( MoI0COB, POIb MATHUTHOIO HOJIS IS
KU3HU Ha 3emiie, NOJIIPHOE CUSTHUE, ITPU 3TOM NEPEBOIUTH IPAKTUUECKYIO 3ajauy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3MUECKUX SBICHUMN;
OIMCHIBATh U3yYEHHBIE CBOMCTBA TeN U (pU3MUECKUE SBICHUS, UCTIONb3Ys (pu3nueckue
BEJIMYMHBI (TEMIepaTypa, BHYTPEHHSS 3HEPrusl, KOJIMYECTBO TEIUIOTHI, YAeIbHAs TEMIOEMKOCTb
BELIECTBA, y/eJIbHas TEIUIOTA IIJIaBJICHUS, yeIbHas TEeMI0Ta napooOpa3oBaHus, yAeabHas
TEIUIOTA CrOPaHUs TOIUIUBA, KOA(PPHUIMEHT MOJIE3HOT0 JeHCTBUS TEMJIOBOI MaIINUHBI,
OTHOCHTEJIbHAs BIAKHOCTb BO3/1yXa, DJIEKTPUUECKHM 3aps]l, CUJIa TOKA, JJIEKTPUIECKOE
HanpsHKeHHe, COMPOTUBIIEHNE IPOBOJHUKA, YIEIbHOE COMTPOTHBIIEHUE BELIECTBA, paboTa U
MOIIIHOCTb 3JIEKTPUUECKOT0 TOKA), IPU ONMKUCAHUU MPABUIBLHO TPAKTOBATH (DU3HMUECKUNA CMBICIT
UCIOJIb3yEMbIX BEJTMUNH, 0003HAYEHUS U €JMHULIBI (PU3NYECKUX BETUYMH, HAXOAUTh ()OPMYIIbI,
CBSI3bIBAIOIIME TAHHYIO (PM3UYECKYIO BEJIMYUHY C APYTUMU BEIMUYMHAMU, CTPOUTH IpaduKu
U3YUEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEINYHH;
XapaKTepu30BaTh CBOWCTBA Tell, (GPU3MUECKUE SBJICHUS U MTPOLIECCHI, UCIIOIb3YSI OCHOBHBIE
TI0JIO’KEHHS MOJIEKYIISIPHO-KUHETHYECKON TEOPUH CTPOEHUS BELIECTBA, IPUHIIMII CYNIEPIIO3ULINH
moJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsa, 3akoH Oma JIJis ydacTka IerH,
3akoH J[xoynsa-JIeHna, 3akoH coXpaHeHUs SHEPTHH, TIPU 3TOM YMETh (JOPMYIUPOBATH 3aKOH U
3aMyCchIBaTh €r0 MATEMaTUUYECKOE BhIPAXKEHHUE,
OOBSICHATH (PM3UUECKUE MPOLIECCHl M CBOIMCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
MIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BbISBIATH IPUUNHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH
o0bsicHeHUEe U3 | - 2 JTOrMYeCKHX IIaroB C UCHOJIb30BaHUEM | - 2 U3y4YEeHHBIX CBOMCTBA
(bu3nyecKuX SIBICHUN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;
pelaTh pacyeTHbIe 3a4au B 2 - 3 1efiCTBUS, UCTIONIB3YS 3aKOHBI U (DOPMYJIbI, CBSI3BIBAIOLIIHE
¢u3nyecKre BeIMUMHBI: Ha OCHOBE aHallM3a YCJIOBUS 3a]au 3alHUChIBaTh KPATKOE yCIOBHE,



BBISIBJIATH HEJOCTATOK JAHHBIX JJIS PEIICHUS 3a/1a4H, BEIOUPATh 3aKOHbBI U (hOPMYIIHI,
HE0O0XOAMMBIE AJIS €€ PELICHUs, IPOBOJUTH PACUETHI U CPAaBHUBATH MIOJyUYCHHOE 3HAUECHUE
($u3M4IeCKOil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacro3HaBaTh [Ipo0OJIEMbl, KOTOPbIE MOXKHO PEIIUTh IPU MOMOLIM (PU3NYECKUX METOJIOB,
HCIIOJIb3YS ONMCAHUE UCCIIEOBAHMUS, BBIIEATh IPOBEPSIEMOE IPEIIOI0KEHUE, OLIEHUBATh
IIPABUIIBLHOCTD MOPsKA IPOBEACHUS UCCIIEI0BaHUS, IPOBOIUTH BBIBO/IbI;

MIPOBOJIUTH OMBITHI IO HAOTIOIEHUIO (PU3UUECKUX SBICHUN MU (PU3MUECKUX CBOMCTB TEI
(KanWJUIApHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS BO3/lyXa OT €ro o0beMa, TEMIEpaTypshl,
CKOPOCTH IIpOLiecca OCThIBAHUS U HArPEBAHUS IIPU U3JIYYEHUHU OT LBETA U3JIydarouien
(mormnomiaroneil) HOBEpXHOCTH, CKOPOCTh UCIIAPEHMSI BOABI OT TeMIEpaTypbl )KUAKOCTH U
IUIOLIA/IA €€ TIOBEPXHOCTH, AIEKTPU3aLMs TEI U B3aUMOJCHCTBUE IJIEKTPUUECKUX 3aPsI/IOB,
B3aUMO/IEHICTBHE IOCTOSHHBIX MArHUTOB, BU3YyaJIN3allisl MArHUTHBIX 110JIEH IIOCTOSHHBIX
Mar"HuTOoB, AEUCTBHUS MarHUTHOI'O TI0JIS1 HA MIPOBOJIHUK C TOKOM, CBOMCTBA JIEKTPOMArHura,
CBOWCTBA 3JIEKTPOJBUTATEIIS HOCTOSIHHOTO TOKa): (hOPMYJIMPOBAThH IPOBEPsEMbIE
MPEIOI0KEHUS, COOUPATh YCTAHOBKY M3 MPEITI0KEHHOTO 000pyI0BaHMUs, OMTUCHIBATH X0
OIbITa U (POPMYIUPOBATH BHIBOJIBL;

BBIIIOJIHATH NPSMbIE U3MEPEHUSI TEMIIEPATYPhl, OTHOCUTEIBHOM BIaKHOCTH BO3/yXa, CUJIbI TOKA,
HaNpsHKEHUs C UCII0JIb30BaHUEM aHAJIOTOBBIX MPUOOPOB U JaTYMKOB (PU3HMUECKUX BEIUYHH,
CpaBHMBATh PE3YJIbTAThl U3MEPEHUN C YUETOM 331aHHON aOCOIFOTHOM MOTPELIHOCTH;
IIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJJHOM (PM3MUECKOI BETMUMHBI OT IPYroi ¢
HCII0JIb30BAHNUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTUBIIEHUS IPOBOIHUKA OT €T0
JUIMHBI, TUIOLIA/IM TIONEPEYHOr0 CEYECHUs U YI€IbHOIO COPOTHUBIICHHS BEIIECTBA IPOBOAHUKA,
CWJIbI TOKA, UAYIIETO Yepe3 MPOBOJHUK, OT HAIPSDKEHUS Ha MPOBOJIHUKE, UCCIIE0BaHHE
[I0CJIeI0BATEIbHOTO U NapaJlJIeIbHOTO COEAMHEHUI TPOBOHUKOB): IIJIAHUPOBATh
WCCIIEIOBAaHNE, COOMPATh YCTAHOBKY U BBITIOJHATH U3MEPEHUSs, CIeLys MPEI0KEHHOMY IIJIaHy,
(bukcupoBaTh pe3ysabTaThl HOJYYEHHON 3aBUCUMOCTH B BHJIE TaOJIUI U IpauKOB, IPOBOUTH
BBIBOJIbI 110 pe3yJIbTaTaM HUCCIIEIOBaHUS;

IIPOBOJIUTH KOCBEHHbBIE U3MEPEHUS (PU3NUECKUX BEJTMUUH (y1eIbHas TEIJI0OEMKOCTh BEIIECTBa,
COIPOTHBIIEHUE MPOBOJIHUKA, pa0OTa U MOILHOCTb AIEKTPUUECKOTO TOKA): MJIAHUPOBAThH
U3MEpEeHus1, COOUPaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIEAYs MPEAI0KEHHON HHCTPYKIUH, U
BBIYUCIISATH 3HAUEHNE BEIUUNHBI,

co0Jro1aTh MpaBuiIa TEXHUKU O€30MIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pY/I0BAHUEM;
XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yYEHHBIX PUOOPOB U TEXHUYECKUX YCTPOMUCTB C
UCIOJIb30BAHUEM HUX OMMCAHUS (B TOM YHCIIE: CUCTEMa OTOIUIEHHUS JOMOB, TUTPOMETp, apoBast
TypOuHa, aMIIEpPMETP, BOJBTMETP, CUETUHUK JIEKTPUUECKON IHEPTHH, JEKTPOOCBETUTENIbHbBIE
puOOpHI, HarpeBaTeNbHbIE JIEKTPONPUOOPHI (IPUMEPHI), FTEKTPUUECKUE PETOXPAHUTEIH,
ANEKTPOMArHuT, 3JEKTPOABUTATEIb IOCTOSIHHOTO TOKAa), UCTIOJIb3YsI 3HAHUS O CBOMCTBAaX
(bu3NYecKUX SIBICHUH U HEOOXOIUMBbIe (PU3MUECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh POCTbIE TEXHUUECKHUE YCTPOUCTBA U U3MEPHUTENbHBIE TPUOOPHI 110 CXEMaM U
CXEMaTHYHBIM PUCYHKaM (3KUJAKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP,
JIBUTATEIb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOII, pEOCTaT), COCTABIIATH CXEMbI JJIEKTPUUIECKUX
Lenel ¢ MociIe0BaTeIbHbIM U NapauIEIbHBIM COEIMHEHUEM 2JIEMEHTOB, PAa3JINyasi yCIOBHbIE
0003Ha4YEHHUsI FJIEMEHTOB JIEKTPUUECKHX LIETel;

MPUBOANUTH TPUMEPHI (HAXOUTHh HHPOPMALIHIO O TPUMEPAX) MPAKTUYECKOTO HCIIOJIb30BAHUS
(bu3NyYeCcCKrX 3HAHUH B MOBCEAHEBHOM KU3HU /17151 00ecrieueHus: 6e301MacHOCTH MPH 00paleHUH
¢ puOopaMH U TEXHUUECKUMH YCTPOUCTBAMU, COXPAHEHUS 3/I0POBbSI U COOIIOACHUS HOPM
9KOJIOTUYECKOT0 ITOBE/ICHUS B OKPYKAIOLIEH cpelie;

OCYILECTBIATH MOUCK MH(pOopMaIK (puznyeckoro cojepxanus B IHTepHeTe, Ha OCHOBE
UMEIOLIUXCS 3HAHUN U TIyTE€M CpaBHEHUS JOIMOJHUTEIbHBIX HCTOUHUKOB BBIIETIATh
nH(OpMaINIO, KOTOPasi SBJISIETCS MPOTUBOPEUHUBOI UM MOKET OBITh HEIOCTOBEPHOM;
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MCIIOJIb30BATh MPHU BBITOJHEHUH y4eOHBIX 3a/laHUI HAyYHO-TIOMYJISIPHYIO JTUTEPATypy
(bu3MUECKOro coMepKaHus, CIIPaBOYHBIE MaTepHalibl, pecypchl ceTn VIHTepHeT, Bl1aaeTh
IpreMaMH KOHCTIIEKTUPOBAaHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM
CHCTEMBI B IPYTYIO;
co3/laBaTh COOCTBEHHBIE MMCbMEHHBIE U KPATKUE YCTHBIE COOOIIEH!s, 000011ast nH(OpMAIIHIO
U3 HECKOJIbKUX MICTOYHHUKOB, B TOM YHCJIE IIyOJIMYHO MPEJICTABIATH Pe3yIbTaThl IIPOSKTHOM Min
HCCIIEI0BATENBCKON AEATEIBHOCTH, IIPH 3TOM I'PAaMOTHO MCIIOJIb30BaTh U3YYEHHBIN
NOHSATHHHBIN anmapar Kypca (GU3HKH, COPOBOXKIATH BHICTYIUICHUE ITPE3EHTAIIUCH;
IIPU BBITIOJIHEHUH Y4EOHBIX MPOEKTOB M UCCIIEA0BaHUIN (PU3MUECKUX MPOIIECCOB PACIIPEALIIATh
0053aHHOCTH B TPYIIIE B COOTBETCTBHH C ITOCTaBJICHHBIMHU 33/1a4aMH, CJICIUTH 32 BBITOJTHEHHEM
TUTaHa IEHCTBHIA U KOPPEKTUPOBATH €TI0, OLICHUBATH COOCTBEHHBIN BKJIAJl B IEATEILHOCTh
IPYIIIBI, BEICTPAaUBaTh KOMMYHHKATHBHOE B3aMMOJICHCTBUE, IPOSIBIISSI TOTOBHOCTH pa3penaTh
KOH(JIUKTBI.

Conep:xxkanue nmporpaMmmbl.

TenJjioBble siBJieHus1 ( 264. )

TennoBoe newxkenue. TemnoBoe paBHoBecue. Temmneparypa u e€ uzmepenue. CBs3b
TEMIIEPATYPHI CO CPEJHEN CKOPOCTHIO TEIIOBOIO Xa0TUYECKOTO IBUYKEHUS YacTHLl. BHYTpeHHs
sHeprus. Pabota u Teruonepenaya kak cnocoObl M3MEHEHHs BHYTPEHHEH YHEPruu Teja. Buap
TEIUIONEPeIaun: TEIJIONPOBOJHOCTh, KOHBEKLUS, N3IydeHre. KonuuecTBo TeIoThl. Y aenpHas
TEII0EMKOCTh. 3aKOH COXPaHEHUs SHEPIHH B TEIUIOBBIX Ipoueccax. Heobpatumoctsb
Ipoueccos Teronepenayun. Menapenue u konaeHcanus. Hacsinennsiii nap. BiaaxxHocTs
Bo3ayxa. Kunenue. 3aBucuMOCTh TeMIepaTypbl KUIIEHUs OT JaBieHus. [1naBnenue u
KpUCTajuIn3anus. Y aeabHas TeI1oTa IUIaBIeHUs U 1apooOpa3oBaHus. Y aeabHast TeIioTa
cropanusi. Pacuér xonmuecTBa TEIIOTHI MPH TeruiooOMeHe. [IpuHIUITBI pabOThI TETTOBBIX
nsurateneil. [lapoBas TypOuna. J[Burarenb BHyTpeHHEr0 cropaHusi. PeakTUBHBIN 1BUTATENb.
KII[ reruoBoro auratens. OObsICHEHUE YCTPOUCTBA U IPUHIUIIA ACHCTBUS XOJIOIUIBHUKA.
IIpeoOpa3oBaHus 3HEPTrUM B TEIUIOBBIX MaIIMHAX. DKOJIOTHYECKHUE MPOOIeMbl HCIOIb30BAHUS
TEIIOBBIX MAaILUH.

@®poHTANBHBIE JJa00pATOPHBIEC PA0OTHI:
CpaBHeHHE KOJMYECTB TEIUIOTHI TPU CMEUIMBAHUM BOJbI pa3HOU TeMIEpaTyphl.
N3mepenue yienbHOU TEIUIOEMKOCTH TBEPAOTO TENA.
N3mepenne BIa)KHOCTH BO31yXa.
JIeMOHCTPALIMOHHBIH IKCIIEPUMEHT.

JlemoHcTpannoHHbIi TepmomeTrp. HabmroaeHue 3a IBUKEHUEM YaCTULbI TP TOMOIIN MOJIENTN
JUIS IEMOHCTpalu OpoyHOBCKOro ABmkeHus. KonebaHns MaTeMaTHuecKoro ¥ Npy>KUHHOTO
MasiTHUKOB. [lazieHne CcTalbHOTO U MIACTUJIMHOBOIO NIAPUKOB HA CTAJIBHYIO IUNIACTUHY U
IIJJACTUHY, MTOKPBITYIO IUIacTUIMHOM .Ilepenaya Teruia oT 0JJHOM YacTh Tena K APYyrou.
TennonpoBoIHOCTE pa3IMUHBIX BeleCTB. Bpamienne OyMakHON BEPTYILIKH, PACIOI0KEHHOM
HaJ MJIJAaMEHEM CBEYH, KUIIEHUE BOJIbI C OPOILIEHHBIMU B HEE KPUCTAJUIUKaAMH
MapraHiOBOKHUCIIOTO Kanus. Pacmmpenne Bo3ayxa B TEIIONPUEMHHKE IIPU BO3JEHCTBUM Ha
HEro HarpeToro Tena. Mojaenb KpUCTaIInuecKoil peméerku. Micnapenue pa3inyHbIX KUIKOCTEM:
3aBUCHUMOCTb CKOPOCTH UCIIAPEHUsI OT TEMIIEPATYPbI, pOJia KHUAKOCTH, TUIOIAAN [IOBEPXHOCTH.
OxuakieHne KUIAKOCTH IPH UCIIAPEHUN. Y CTPOMCTBO U IPUHIUI AEUCTBUS ICUXPOMETPA.
Pabota ra3a u napa npu paciiupeHu. Y CTpOMCTBO U AeHCTBUE MapOBOW TYpOUHBI.
Buneoduibsm «IlapoBsie TypOUHBL. »

DJIeKTpHYecKHe U JIeKTPOMarHuTHbIe siBjeHus. ( 314. )
OneKkTpu3anus Tel. JINEKTPUIECKUH 3apsa. JBa Buaa dJIEKTPUYECKHX 3apsAI0B.
B3aumopeiicTBue 3aps10B. 3aKOH COXPaHEHUs JIEKTPUUECKOTO 3apsia. DIEKTPUIECKOE TOJIE.
JleficTBrE IEKTPUUECKOTO TOJIS HA 3eKTpruueckue 3apsaapl. [IpoBoaaukn, JIM3IeKTpUKN 1
MOJIyNpOoBOJHUKH. KOHAEHCAaTOp. DHEPrus 3JIEKTPUUECKOro Mo KoHaeHcaropa. [loctostHabIN
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ANEKTpUYECKUH TOK. VICTOUHMKH ITOCTOSIHHOTO TOKa. JlelicTBUA anekTpuyeckoro Toka. Cumna
Toka. HanpsbkeHne. DIeKTpUYecKOe COMPOTUBIICHHUE. DIEKTpUUecKas 1enb. 3akoH Oma 11t
y4acTKa 3JIEKTpuyeckon nenu. [locaenoBarenbHOe U MApAIIIENbHOE COEAUHEHHS TPOBOJHUKOB.
PaboTa 1 MOIIHOCTH AJIeKTpUUecKoro Toka. 3akoH Jlxoyis — Jlenna.

DpoHTAIbHBIE JJA00paTOPHbIE PA0OTHI:
COopka 31eKTpUYECKOI LIeTI U U3MEPEHUE CHIIBI TOKA B €€ pa3InYHbIX y4acTKax.
N3mepenne HanpspKeHUST HA Pa3IMUHBIX yY4acTKaX 3JEKTPUUYECKOM EMH.
PerynupoBaHue cuibl TOKa peOCTaTOM.
N3mepenne conpoTUBICHUS TPOBOIHUKA MPU MTOMOIIK aMIIepMETpa U BOJbTMETPA.
N3mepenne MOIITHOCTH ¥ pabOTHI TOKA B DJIEKTPUYECKOH JIaMIIe.
COopka 371eKTpOMarHuTa 1 UCIbITAHUE €ro ACUCTBHUS.

. I3ydeHue 351eKTpuiecKoro JBUraressi HOCTOSIHHOIO TOKa ( Ha MOJEIH ).

JeMOHCTPAUMOHHBIH IKCIIEPUMEHT.
DJeKTpU3aIusl Pa3IudHbIX Tell. DIEKTpUUYECKUil 3apsia. [IBa poja 3JIeKTpUUEeCKUX 3apsiioB.
OOHapy>xeHue 1oJis 3apspKeHHOTro mapa. Jlenumocts snexkTpuyeckoro 3apsana. Ilepenoc 3apsina
C 3apsDKEHHOT0 3JIEKTPOCKOIIA Ha HE3apsyKEHHBIN ¢ TOMOIIBIO MPOOHOTO IMIapHuKa. DJIEKTpU3alus
LIapUKa IEKTPOCKOINA B AJIEKTPUUECKOM I10JIE.
DnexTpu3anus IByX 31EKTPOCKOIOB B 3JIEKTPUUECKOM I0JI€ 3apsKeHHoro Tena. Jlelicteue
NEKTPUYECKOTO TOKA B IPOBOJAHMKE HA MArHUTHYIO CTPEJKY. FICTOUHNKM TOKa:
raJbBaHMYECKUE FIEMEHTHI, aKKyMYJISATOPHI, (hoTornementsl. HarpeBanue npoBoa
EKTPUYECKUM TOKOM. J[eHiCTBHE KAaTyIIKA ¢ TOKOM Ha MarHUTHYIO cTpesiky. CBeueHue
HEOHOBOM JiaMIIbl. AMIiepMeTp. BoapTmeTp. DnekTpuueckuil TOK B pa3InYHbIX METANINYECKUX
IIPOBOJHMKAX. 3aBUCUMOCTb COIIPOTUBIIEHHS IPOBOJIHUKA OT €r0 JUIMHBI, IIJIOLAAH
MIONIEPEYHOI0 CEUYEHHUsI U MaTepuana. 3aBUCUMOCTb CHJIbI TOKA OT CONPOTUBIICHUS IPOBOIHUKA
IIPYU IOCTOSIHHOM HAIlpSDKEHUH. 3aBUCUMOCTD CHJIbI TOKA OT HAIIPSKEHUS IIPU TOCTOSSHHOM
COIIPOTHBIIEHUH y4acTKa Lenu. Llens ¢ nocienoBareabHO cOeIMHEHHBIMU JTaMIIOYKaMU.
ITocTOSHCTBO CHIIBI TOKA B pa3jIMYHBIX y4acTKax Lenu. HanpspkeHus B Lenu ¢ ociie 0BaTeIbHO
coeqMHEHHBIMU TpoBoAHKMKaMHU. [lapaienbHoe coeiMHeHe TPOBOAHUKOB. 3aKOHOMEPHOCTH B
LIENU C MapaJlJIeIbHBIM COEAMHEHUEM ITPOBOAHMUKOB. [IpMeHeHne napaieIbHOro COEAMHEHN S
MIPOBOAHUKOB. MexaHuueckas paboTa 31eKTpUYECKOro Toka. Mi3mepeHue MOIHOCTH B
NEKTPUYECKON LIENHU C MIOMOIIBIO aMIIEpMeTpa U BoJabTMETpa. HarpeBanue npoBOJHUKOB U3
Pa3HBIX BELIECTB MIEKTPUYECKUM TOKOM. Y CTPOMCTBO Y MPHUHIIMI IEHCTBUS
3JIEKTpOHArpeBaTelbHbIX IPUOOPOB. Mosenb KoHAeHcaTopa. JleMOoHCTpalyst pa3IndHbIX THIIOB
KOHJICHCATOPOB. 3aBUCUMOCTbh EMKOCTH KOH/IEHCATOpa OT IUIOIIA/IU, PACCTOSIHUSI MEXKIY
IUTACTUHAMU, TUIJIEKTPUKA MEXAY IUIACTUHAMU. Y CTPONCTBO U NPUHLIMI JEHCTBUS
aJeKTpoMaruura. Vcnonb3oBaHue 31€KTPOMArHuTOB B 3JIEKTPUUECKOM 3BOHKE,
3JIEKTPOMArHUTHOM perie U Tenerpage. BzaumoaelicTBue nocTossHHBIX MarHuToB. CHEKTpBI
MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB. MarauTHoe 1mosie 3eMiIu. Y CTPONCTBO U IEUCTBUE
KoMIiaca. /[BuxeHne NpoBOJHUKA U PAMKH ¢ TOKOM B MarHUTHOM I10J1€. Y CTPOMCTBO U IPUHLIAIL
NEHCTBUS 3JEKTPOABUTATENS IOCTOSIHHOTO ToKa. BuneopuinbM «3nekTpoaBUraTeb
IIOCTOSIHHOTO TOKa».
CgetoBble siBjienus ( 104. )
IIpsmonuneitHoe pacnipocTpaHeHue cBeTa. OTpakeHHE U MPEJIOMIIEHUE CBETA. 3aKOH
oTpaxkeHus cBeta. [1mockoe 3epkaino. JInnza. DokycHOE pacCTOSIHUE JTUH3BI.
Onrtuyeckas cuna IuH3bL. [ 7123 Kak ontuyeckas cucrema. OnTuyeckue npuoophl.
®pouTanbHa JadopaTopHasi padora..:
11. ITony4yenue n300paXkeHUs MPU MOMOILHU JINH3BI.
JleMOHCTPAIlMOHHBIH KCIIePUMEHT.
N3nyuenue cBeTa pa3au4HbIMU UCTOYHUKAMHU. [IpsiMonnHeiiHOe paciipocTpaHeHne
cgeta. [lonyuenue Tenu u nonyrenu. OtpakeHue ceeta. PaBeHCTBO YITIOB IPU OTPaXKEHUH OT
3epKaJIbHOM MOBEPXHOCTHU. 3epKajibHOE oTpaxkeHue ceera. JuddysHoe orpaxkeHue cpera.



N3o6pakenue B miockoM 3epkaine. [Ipenomnenne ceera. IIpoxokaeHue cBera yepes
IJIOCKONApAJIIENIbHYIO IUNIACTUHKY. BhINTyKiible 1 BOrHYThIE TUH3BL. [IpoX01eHHe cBeTa CKBO3b
cobupartoryto 1uH3y. [IpoxokaeHne cBeTa CKBO3b pacCEHBAIOIIYIO JTHH3Y.
[Tonyyenune n300pakeHH ¢ MOMOIIBIO JTMH3. Moaens riasa.
IoBTOpenue. ( 14.)

MecTo npeamera.

Ha u3y4enue ¢pusuku B 8 Ki1acce OCHOBHOM HIKOJIBI OTBOAUTCS 2 4. B Hezemo. [IporpamMma
paccurTaHa Ha 68y.

TemaTuyeckoe MJIAHUPOBAHUE.

TennoBwle ABJIEHUS - 26 4acoB.

DJIEKTPUYECKUE U MarHUTHBIE siBJIeHUs - 31 4ac.
CsetoBrle gBiieHust - 10 gacos.

[ToBTOopenue - 1 yac.

Hcnoab3yemplii yueOHO-METOAUYECKUI KOMILJIEKC.

[Téppimkun A.B. @usnka. 8 kiacc. YueOHuUK 1 001ieo0pa3zoBaTeabHbIX Opranu3anui. M.,
Hpoda, 2018r.

®dwronosru H.B. ®usuka. 8 kinace. Metoaudeckoe mocodue k yueOnuky A.B.I1€prmkuna. M.,
Hpoda, 2018r.

Mapon A.E. , Mapon E.A., [To3oiickuii C.B. ®usuka . 7 — 9 knaccel. COOpHUK BOIIPOCOB U
3amad. M., [Ipoda, 2014 roga,
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