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HHOACHUTEJIBHAA 3AIINCKA

JlaHHBIN TIpeAMET BXOAUT B 00pa30BaTEIbHYIO 00JIACTh €CTECTBO3HAHMSL.

B cootBerctBum ¢ 1. 2 c1. 32 3akona PO «O6 06pazoBaHim» B KOMIETEHIIUIO 00pa30BATEIBHOTO YUPEKACHUS BXOAUT pa3paboTKa U yTBepKIeHHE pabounx
porpamMm y4eOHBIX KypCOB U AUCLUILINH.

Paboyas mporpamMmma — 3TO HOPMATHBHO-YIPABICHYECKUN MOKYMEHT YYWTEIs, NMpeIHa3HAuYCHHBIN I peau3aliii TOCY/IapCTBEHHOTO 00pa30oBaTeIbHOTIO
CTaHJapTa, BKIIOYAIOIIEr0 TpeOOBAaHUS K MUHUMYMY COJIEpXKaHUs, YPOBHIO MOJATOTOBKM ydyaniuxcs. Ero ocHoBHas 3ai1aya — 00eCHeunTh BBINOJIHEHUE YUUTEIEM
rOCyJIapCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB U y4eOHOTO IUIaHA TI0 TPEAMETY.

Paboyas mporpamma peanusyer npaBo yUUTeNsl pacIupsATh, yriyOnsaTh, U3MEHATh, (GOPMHUPOBATH COJIEPKAHUE OOYUEHHSI, ONIPEAEIISATh MOCIEI0BATEIBHOCTD
W3Y4EHHUs MaTepHaa, pacipelessaTh yueOHble Yachl [0 pasjienamM, TeMaM, YpoKaM B COOTBETCTBUHU C MOCTaBJIECHHBIMU LEJIAMHU U 3a1adaMu. [Ipu HeoOxoumocTu B
Te4eHHe y4eOHOTO rojia yIMTEIb MOXKET BHOCUTh B YUEOHYIO IPOrpaMMy KOPPEKTUBBI: U3MEHATH MOCIEI0BATEILHOCTh YPOKOB BHYTPH TEMBI, KOJUYECTBO YacoOB,
MIEPEHOCUTh CPOKHU MPOBEACHUSI KOHTPOJIbHBIX padoT.

[Tporpamma coctaBieHa Ha ocHOBe DyHIaMEHTAIIBHOTO sijipa coep:kaHus oomiero oopasoanust U TpeboBaHUM K pe3yybTaTaMm 00y4deHus, MPEACTaBICHHBIX
B CTangapte 0CHOBHOTO 00Iero oopazoBanusi, B COOTBETCTBHUH ¢ [IporpamMmmoii ocHoBHOTO 00111ero oOpa3zoBanus (Pusuka. 7 — 9 kiaccel. H. B. ®unonosuy, E.
M. I'ytHuk), yueonukom ¢pusuku (dusnka. 8 kin: yueOHuk/A. B. [lepsimikun. — 5-e uzn., crepeorun. - M.: JIpoda, 2017. — 238 c.: ui.)

[Ipennaraemas pabouas mporpammMa peanusyercsa B yueOHukax A. B. [lepoimkuna «@usnka» s 8 kiacca uzaarensera «lpoday. OHa onpenesnsier
coJiep;kaHue y4eOHOTO MaTepuaia, ero CTpyKTypy, OCIeI0BaTeIbHOCTh U3YUEHHs, IyTH (OPMUPOBAHUS CUCTEMbI 3HAaHUI, YMEHUI, CTOCOOOB JIEATEILHOCTH,
Pa3BUTHUS yYaAIIUXCS, UX COLIMATU3ALMU U BOCIIUTAHUSI.

OHa NOJHOCTHIO OTpaXkaeT 0a30BbIl YPOBEHb MOATOTOBKH IIKOJIBHHUKOB. [IporpaMma KOHKpETU3HUPYET COJEpKaHUE TeM 00pa30BaTeIbHOIO CTaHAAPTA U
IaéT MPUMEPHOE pacipeeseHre yueOHbIX 4acoB IO pa3jienaM Kypca.

B pabGodeii mporpamme yuTeHbl uaed M NoJjoxeHHs KOoHLenuuu IyXOBHO-HPAaBCTBEHHOI'O pa3BUTHsI M BOCIMTAHMs JIMYHOCTH TpakJaHuHa Poccuwu,
IIpOrpamMMbl pa3BUTUS U GOPMHUPOBAHUS YHUBEPCAIbHBIX y4EOHBIX I€HCTBUM, KOTOpBIE 00eceunBatoT GOPMHUPOBAHNE POCCUIHCKOM IpaXIaHCKOW NIAEHTUYHOCTH,
OBJIJICHUE KJIIOUEBBIMU KOMIIETEHLIUSMH, COCTABIIAIOLIMMHI OCHOBY AJISl CAMOPA3BUTUS 00Y4aIOLIUXCSl, KOMMYHUKAaTUBHBIX KAYECTB JTMYHOCTH

ean uzyyenusi Gu3MKU B OCHOBHOM LIKOJI€ CJIeAyI0lIue:

* pa3BUTHE UHTEPECOB U CHOCOOHOCTEN yJaIllMXCsl Ha OCHOBE NepeJaul UM 3HAHUH U OIbITa O3HABATEILHONW U TBOPUYECKON AEATEIbHOCTH;

* IOHUMaHUE yYalllUMUCS CMbICIIa OCHOBHBIX HAayYHBIX ITOHITUN M 3aKOHOB (DU3MKH, B3aUMOCBS3H MEX]ly HUMH;

* (hopMHUpOBaHUE y ydalluXcs NpeCcTaBIeHUH 0 pU3NIecKoi KapTHHE MUDpA.

JlocTuKeHue ITUX Lienel 00ecreurBaeTCs PElIeHUEM CIIeyIOLINX 3a4aY:

* 3HAKOMCTBO YYalIUXCSl C METOJJOM Hay4HOTO MMO3HAHUS U METOJIaMH UCCIIEI0BAHUS OOBEKTOB U SBJICHUI NPUPOJIBI;

* IpUOOpETEHUE YYAIIUMHUCS 3HAHUH O MEXaHUYECKUX, TETJIOBBIX, JIEKTPOMArHUTHBIX U KBAHTOBBIX 5IBJICHUAX, PU3NUECKUX BEIMYMHAX, XapaKTEPU3YIOLIUX 3TH
SIBJICHUS,

* (hopMupOBaHKE y ydalllUuXcs yMEHUI HaOM0AaTh MPUPOIHBIE SIBIICHUS U BBIIIOJIHATH OIBITHI, JAOOPATOPHBIE paObOTHI U SKCIIEPUMEHTAIbHbIE UCCIIEI0BAHUS C
HCIOJIb30BAHUEM U3MEPHUTEIbHBIX IPUOOPOB, IIUPOKO MPUMEHSAEMBIX B PAKTHUECKON KU3HU;

* OBJIAJICHHUE YYALIUMHCSA TAKUMH OOIIEHAyYHBIMH MOHATHIMH, KaK MPUPOJIHOE SBJICHNUE, SMIUPUYECKH YCTAaHOBJICHHBIN (pakT, mpobiiema, rumnoTesa,
TEOPETUYECKUH BBIBOJ, PE3YJIbTAT KCIIEPUMEHTAIILHON IIPOBEPKH;

* IOHUMAaHKE yJalluMUCS OTIMYUN HaAyYHBIX JAHHBIX OT HEMPOBEPEHHON MH(OpMaIUK, IEHHOCTH HAYKH JUIsl YIOBJIETBOPEHUS OBITOBBIX, IPOU3BOJCTBEHHBIX U
KYJBTYPHBIX TOTPEOHOCTEH YesloBeKa.
O0mas xapakrepucTuka Kypca «®@usuka»
Jlist JOCTHKEHHS TOCTABJICHHBIX Lieel yJaluMcest Heo0X0AUMO OBJIaJICHHE METOI0M Hay4HOTO MO3HAHUS M METOJJaMU MCCIIEOBaHUs SBICHUN

MPUPOJIBI, 3HAHUSA O MEXaHUUYECKUX, TETIJIOBBIX, 2JIEKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHHUSAX, (PU3NUYECKUX BETMUYMHAX, XapaKTEPU3YIOIIUX 3TH SIBJICHUS. Y
yJamuxcs Heo0xo0auMo chopMUpoBaTh yMEHUS HaOM0AaTh (PU3NUYEeCcKHe SBJICHUS U IPOBOAUTH SKCIIEPUMEHTANIBHBIE UCCIIEI0BAHUS C UCTIOIb30BaHUEM



M3MEpUTENIbHBIX MPUOOPOB. B npornecce nzydenus GU3NKK JOKHBI ObITh YCBOEHBI TaKKHeE OOIIECTBEHHBIE MTOHATHSA, KaK IPUPOIHOE SIBICHHUE, SMIT UPUUECKU
YCTaHOBJICHHBIN (aKT, TUIIOTE3a, TEOPETUUECKUI BBIBOJI, PE3YIbTAT SKCIIEPUMEHTAIBHOM MTPOBEPKH, a TAK)Ke IOHUMAHUS IEHHOCTH HAYKH JJIS1 YI0BJIECTBOPEHUS
MOTPEOHOCTH YeJIOBEKa.

[IporpamMmma noctpoeHa ¢ y4eToM IMPUHLIMIIOB CUCTEMHOCTH, HAYyYHOCTH U JOCTYITHOCTH, & TAKXK€E IPEEMCTBEHHOCTH U NIEPCIEKTUBHOCTU MEXAY
Pa3NIUYHBIMU pa3zeiaMH Kypca. YPOKHU CIUIAHUPOBAHBI C YI€TOM 3HAHUN, YMEHUN M HABBIKOB IO MPEIMETY, KOTOpbIe C(POPMUPOBAHBI y IIKOJIHHUKOB B IIPOLIECCE
peanu3alyy MPUHIUIIOB pa3BUBaroIEero ooyueHus. CoOmoaas mpeeMcTBEHHOCTh ¢ KypcoM «Pu3nka» 7 kiacca U KypcoM «OKpyKaroii MUP», BKIJIFOYAOIIAM
HEKOTOpbIE 3HAHUS U3 00JacTh (U3UKH, IIPEelyCMaTPUBACTCS U3yIeHUs (PU3UKHU B 8 KiIacce Ha BBICOKOM, HO JIOCTYITHOM YPOBHE TPYAHOCTH, OBICTPBIM TEMIIOM,
OTBOJIS BEAYILYIO POJIb TEOPETUUECKUM 3HAHUSAM, MOJKPEIUIAS UX IEMOHCTPALIMOHHBIM 3KCIIEPUMEHTOM U PELICHHUEM TEOPETUUYECKUX U KCIIEPUMEH TATIbHBIX
3aj1a4. Ha nepBblil 1U1aH BBIABUTaeTCS paCKpPBITHE U UCIOJIb30BAaHUE T03HABATEIbHBIX BOSMOXHOCTEH yJallluXcsl KaK CPeJICTBA UX Pa3BUTHUS U KaK OCHOBBI JIJIs
OBJIQZICHUS YI€OHBIM MaTepHuaioM. [I0BBICUTh HHTEHCUBHOCTD M IJIOTHOCTH Mpoliecca 00ydeHHs MO3BOJISET UCTIONB30BaHUE PA3IMYHBIX ()OpM paboOThI:
MUCbMEHHOW M YCTHOM, SKCTIEPUMEHTAIBHOM, TIO/T PYKOBOJICTBOM YUUTENSI U caMOCTOsITeNbHOM. CoueTaHne KOJUIEKTUBHON PabOThI ¢ MHIMBUAYAIbHOU U
IPYNIIOBOM CHIKAET YyTOMIIIEMOCTh YYaILUXCs OT OJJHOOOpPA3HOM A€ATEIbHOCTH, CO3JAEeT YCIOBUS Ul KOHTPOJISI U aHAIM3a MOTY4YE€HHbIX 3HaHU 1, KauecTBa
BBINIOJIHEHHBIX 33JaHUH.

Jlia ipoOy»kaeHusl T03HAaBaTEIbHOW aKTUBHOCTH U CO3HATENILHOCTH YYAIIMXCSl B YPOKHU BKIIFOUEHBI CBEACHUS U3 UCTOPUU (PU3UKHU U TEXHUKH.

Martepuan B mporpaMmme BbICTPOEH C YU€TOM BO3PACTHBIX BO3MOKHOCTEH ydaIuxcs.

dopma opranuzanuu o0pa3zoBaTENILHOTO MpoIlecca: KJIACCHO — ypOUyHasi CUCTEMA.

Texnosoruu, CHoab3yeMble B 00y4EeHUH: Pa3BUBAIOIIETO 00yUeHUsI, 00y4eHHUs B COTPYIHUYECTBE, MPOOIEMHOT0 O0yUYEHHS, Pa3BUTHUS
HCCIIEIOBATENIbCKUX HaBBIKOB, HH()OPMALIMOHHO-KOMMYHUKAIIMOHHBIE, 3I0pOBbeCcOEpEKEHMSI, UTPOBBIE U T. [I.

OcHoBHBIMHU (hOpMaMU U BUAAMU KOHTPOJISI 3HAHUM, YMEHUN U HABBIKOB SBJIAIOTCS: TEKYIIUHA KOHTPOJIb B pOpMeE YCTHOTO, (PPOHTAIBHOTO ONPOCa,
KOHTPOJIBHBIX pa0O0T, PU3NUECKUX JUKTAHTOB, TECTOB, POBEPOUHBIX padOT, JabOPaTOPHBIX PabOT; UTOTOBBIN KOHTPOJb — UTOTOBAsi KOHTPOJIbHAs paboTa.

MECTO YYEBHOI'O IIPEJJIMETA B YYEBHOM IIJIAHE

CornacHo (denepaibHOMY 6a3uCHOMY YUeOHOMY TUIaHy JuTsi 0Opa3oBaTeNbHBIX yupexkaeHui Poccuiickoit deaepannn Ha udydeHue GU3MKA HA CTYI CHH
OCHOBHOTO 00111eT0 00pa30BaHMs OTBOIUTCS 68 U M3 pacueTa 24 B HEIEIIO B 8 Ki1acce.

[IpeaycMmoTpeHo 4 KOHTPOJIbHBIE pabOThI U 1 UTOTOBASI.

LleHHOCTHBIE OPUEHTHUPBI COIEPKAHNA Kypca QU3NKHU

B ocHOBHO# 1IKOJIE [IGHHOCTHBIE OPUEHTHUPHI ONPEEIAoTCs crienupuKon (PU3UKHU KaK HAyKd, B KAUYECTBE [IEHHOCTHBIX OPUEHTHUPOB (PU3NUECKOTO 00pa30BaHUs
BBICTYNAIOT 00BEKTHI, H3y4aeMble B Kypce GU3UKH, K KOTOPBIM Yy yJaiuxcst popMupyeTcs LIeHHOCTHOE OTHOIIeHUe. B pe3ynbrare uzyuenus Gpusmku B OCHOBHOM
IIKOJIE TIOJTyYaT JaibHeNIee pa3BUTHE TNYHOCTHBIE, PEryJIATUBHbIC, KOMMYHUKATUBHBIE U MMO3HABATENIbHBIC YHUBEPCAIbHbIC yUeOHbIE NeUCTBUS, yueOHas
(oOmrast v mpenmeTHasi) u obuienonb3oBaTenbekas MKT-komMneTreHTHOCT 00yUaronuxces, COCTaBIISIONINE TICHXO0JIOT0-TIeIarOTHYECKYI0 U MHCTPYMEHTAIbHYIO
OCHOBBI (JOPMHUPOBAHUS CLIOCOOHOCTH U TOTOBHOCTH K OCBOCHHUIO CUCTEMATUUECKUX 3HAHHM, UX CaMOCTOSATEIHbHOMY MOTIOJHEHUIO, IEPEHOCY U WH TeTpallvH;
CHOCOOHOCTH K COTPYAHUUYECTBY U KOMMYHHKAIIMH, PEIICHUIO TUYHOCTHO U COI[MAIIBHO 3HAYUMBIX TPOOJIEM U BOILIONIEHHUIO PEIICHUH B MPAKTUKY; CIIOCOOHOCTH
K CaMOOpraHu3aliu, caMoperyisauuu u peduexkcuu. B xone usyuenust Gu3uku y BHITYCKHHUKOB OyIyT 3a710KEHBI OCHOBBI (DOPMANIbHO -TIOTHYECKOTO MBIIIICHHUS,
pedekcun, yTo OyAeT CrocOOCTBOBATH:
* MOPOKICHUIO HOBOTO THIIA TIO3HABATENHFHBIX MHTEPECOB (MHTEpEca HEe TOIBKO K (pakTam, HO M K 3aKOHOMEPHOCTSIM );
* pacIIUPEHHIO U MIEPEOPUCHTAIINU PEIIEKCUBHON OIIEHKH COOCTBEHHBIX BOZMOKHOCTEH — 3a Ipeebl y4eOHOH 1esTeNbHOCTH B chepy CaMOCO3HAHMS;
* (hopMupOBaHUIO CIOCOOHOCTH K IENIENONaraHrI0, CAMOCTOSITEILHOM MOCTAHOBKE HOBBIX YUEOHBIX 3a/1a4 U MPOCKTHPOBAHUIO COOCTBEHHON y4eOH OM
JesTensHOCTH. B X0/1e n3yueHus: Gu3nku 00ydaromuecs NpruoOpeTyT OMBIT MPOSKTHOM MeATENBHOCTH Kak 0co00i popmbl yaeOHO# paboThI, CIOCOOCTBYIOMIEH
BOCITUTAHHIO CAMOCTOSITEIbHOCTH, HHUIIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBIIIEHIIO MOTUBALIUU U 3 (HEKTUBHOCTU y4eOHOU AESITENTFHOCTH; B X0 € pealiu3aluu
MCXOJHOTO 3aMbICIIa Ha TIPAKTUYECKOM YPOBHE OBIIAJICIOT YMEHUEM BHIOUpATh aJIeKBaTHBIC CTOSIIEH 3a/1aue cpeicTBa, MPUHUMATD PEIICHHUs, B TOM YHCJIE U B
CUTYaIusX HeonpeaenéHHoCcTH. OHU MOTyYaT BO3MOXHOCTb Pa3BUTh CLIOCOOHOCTH K pa3pab0TKe HECKOJIBKIX BAPHAHTOB PEIICHU, K TIOUCKY HECTaHIaPTHBIX



peleH i, TOUCKY U OCYIIECTBICHUIO HanboJiee MpUeMIIEMOro peleHus. B Xo1e riiaHupoBaHus U BBHITIOJIHEHUS YI€OHBIX UCCIIEA0BAHUI 00yUaromuecs OCBOST
YMCHHUC OIICPUPOBATH THIIOTC3aMHU KaK OTJIMYUTCIIbHBIM HHCTPYMCHTOM HAYYHOT'O paCCyXACHMA, HpI/IO6pCTyT OIIBIT pCHIICHUA MHTCIUICKTYAJIbHBIX 3a1a4 Ha
OCHOBE MBICJIEHHOT'O [TIOCTPOEHHUSI Pa3IMUHBIX IPEINO0JIOKEHNN U UX TIOCIEAYIOIIEN TPOoBEPKU. B pe3ynpTaTe 1ieneHanpaBieHHON yueOHON AesITEIbHOCTH,
OCYIIECTBISIEMOM B (hopMax yueOHOTO UCCIEIOBaHUs, YI€OHOTO IPOCKTA, B X0JI€ OCBOCHHUS CHCTEMBbl HAYUHBIX MOHATHH y BBIITYCKHUKOB OyIYT 3aJI05KEHBI:

* OTPeOHOCTh BHUKATDH B CYTh H3y4aeMbIX MPOOIEM, CTABUTH BOIIPOCHI, 3aTPATrUBAOIINE OCHOBBI 3HAHUM, INYHBIN, COIUANIbHBINA, HICTOPUYECKUH KU3HEHHBIH
OTIBIT;
¢ OCHOBBI KPUTHUYCCKOI'0O OTHOICHUS K 3HAHHIO, ) KU3HCHHOMY OIIBITY,

¢* OCHOBBI ICHHOCTHBIX CY)KILGHI/Iﬁ 1 OIICHOK;

* YBO)KEHUE K BEJIMUYMIO YEJIOBEUECKOTO pa3yMa, MO3BOJISIOLIEr0 IPE010JIeBaTh HEBEKECTBO U IPEIPACCYIKH, pa3BUBATh TEOPETUUECKOE 3HAHUE, IIPOABUTaTHCS B
YCTAaHOBJICHUU B3aUMOIIOHHUMAHUA MCKY OTACIbHBIMU JIFOAbBMHA U KYJIbTYpaMU,

¢* OCHOBBI IOHUMAaHU A HpHHHI/IHI/IaHBHOﬁ OTPaHNMYCHHOCTH 3HAHUA, CYIICCTBOBAHMA PA3JIMYHBIX TOUYCK 3PCHUS, B3TJTIAA0B, XapaKTCPHBIX JJId pa3HbIX
COLIMOKYJIBTYPHBIX CPEX U DIIOX.

B ocHOBHOI! 1IKOJIE HAa ypoKkax (U3HKHU OyAeT MpoJokeHa padoTa o (OpMUPOBAHUIO U PAa3BUTHIO OCHOB YMTATENbCKOW KoMIeTeHIIMHU. O0yydaromuecs
OBJIAJICIOT YTEHHUEM KaK CPEICTBOM OCYILIECTBJICHUS CBOMX JalbHEHIINX MJIAHOB: MPOI0JIKEHHUS 00pa30BaHus U caM000pa30BaHusl, 0CO3HAHHOTO MJIaHUPOBAHUS
CBOCTO aKTyaJIbHOT'O U IMECPCICKTUBHOI'O Kpyra 4YTCHUsA, B TOM YUCJIC JOCYTIOBOTO, ITIOATOTOBKHU K TPYI[OBOI\/JI n COIIPIEU'II:HOﬁ JACATCIIbHOCTH. Yy BBIITYCKHUKOB 6YI[€T
chopmMupoBaHa MOTPEOHOCTh B CUCTEMAaTHYECKOM UYTEHHUU KaK CPEICTBE TIO3HAHUS MUpPa U ce0s B ITOM MUpPE, TapMOHU3AIMKA OTHOIICHU YeJI0BeKa U OOIIECTBa,
co3aHuu o0pa3a «moTpeOHOTO OyayIero». Ydamuecs mMpuoOpeTyT YCTOWIMBBIN HAaBBIK OCMBICIIEHHOTO YTSHUS, MTOTy4aT BO3MOXKHOCTh IPHOOPECTH HABBIK
perJ'IeKCI/IBHOFO YTCHMUSI. annmecs[ OBJIAJICIOT pa3JIMYHBIMH BUJAMH U TUIIAMHW YTCHUA: O3HAKOMUTCIIbHBIM, U3Yy4alO[UM, ITIPOCMOTPOBBIM, ITIOMCKOBBIM U
BI)I60pO‘—IHI)IM; KOMMYHUKATUBHBIM UYTCHUEM BCIIYX U IIPO CC6$I; y'-Ie6HBIM M CaMOCTOSITEIILHBIM uTeHHeM. OHHI OBJIAJICIOT OCHOBHBIMHU CTPATCTUAMU Y TCHHUA
Hay4HbIX U IPYTUX BUJIOB TEKCTOB U Oy1yT ClIOCOOHBI BBIOPATh CTPATErHIO YTEHHUS, OTBEYAIOLIYI0 KOHKPETHON yueOHOM 3a1aye.

Pe3yabTarsl (JINYHOCTHBIE, MeTAaNPeAMETHbIE U MIPeIMeTHbIE)
CrangapT ycTaHaB/IMBaeT TpeOOBaHUS K pe3y/ibTaTaM OCBOCHUS 00yJarolMMUCS OCHOBHOM 00pa30BaTeabHOM MPOrpaMMbl OCHOBHOTO OOIIIET0
oOpazoBaHus
Jluynocmmuuwie:

¢ c(hopMHPOBAHHOCTH NO3HABATEIILHBIX HHTEPECOB Ha OCHOBE Pa3BUTHUS MHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN yJalluxcs;

e yOeXIEHHOCTh B BO3MOKHOCTH MTO3HAHUS MPUPOJIbI, B HEOOXOJUMOCTH Pa3yMHOTO HCIIOIB30BAHUS JOCTIKEHUS HAYKH U TEXHOJIOT U JIst
JalbHENIIer0 pa3BUTHI YEIOBEYECKOT0 00IeCTBa, YBAXKEHHS K TBOPIIAM HAYKU U TEXHUKHU, OTHOIIECHUE K (DU3HKE KaK AJIEMEHTY
o011e4eN0BeueCcKOi KyIbTYypHl;

CaMOCTOSITEIbHOCTD B MPUOOPETEHUN HOBBIX 3HAHUM U MPAKTUYECKUX YMEHUM;
TOTOBHOCTb K BBIOODPY KM3HEHHOTO ITyTH B COOTBETCTBUU C COOCTBEHHBIMU HHTEPECAMH U BO3MOXKHOCTSIMU;
MOTHBAIUS 00pa30BaTeIbHON AESITEIbHOCTH HIKOJLHUKOB HA OCHOBE TUYHOCTHO-OPUEHTUPOBAHHOTO MOIX0/1a;
¢ (opmupoBaHUE IIECHHOCTHBIX OTHOIICHHUH APYT K IPYTY, YIUTEINI0, aBTOpPaM OTKPBITUH M U300pEeTEeHUH, pe3ylbTaTaM o0y4eHHsI.
Memanpeomemnowie:
® OBJA/ICTh HABBIKAMU CAMOCTOSTEIHLHOTO MPHUOOPETEHUSI HOBBIX 3HAHU, OpraHu3aIii Y4eOHOM e TeIbHOCTH, MOCTAHOBKH 1IeJIeH, MIIaHUPOBAHMU 5,
CaMOKOHTPOJISI U OLICHKU PE3YJIbTATOB CBOEH NIEATEIbHOCTH, YMEHUS MTPEABUAECTH BO3MOKHbBIE PE3YJIbTAThl CBOMX JCHCTBHUIA;

® [IOHUMATh PA3TUYUS MEXKAY UCXOTHBIMH (PaKTaMH U TUIMOTE3aMHU JJIs UX 0OBSICHEHUS, TEOPETUUECKUMHU MOJICTSIMA U PeallbHBIMU 00bEKTaMHU,
OBJIaJIeBaTh YHUBEPCATBHBIMH YU€OHBIMH JICHCTBUSIMU Ha MMPUMEPAX TUTIOTE3 ISl OObSICHEHHUS U3BECTHBIX (DAKTOB M SKCIIEPUMEHTAILHOM
MIPOBEPKHU BBIIBUTAEMBIX TUIIOTE3, pa3pab0TKU TEOPETUUECKUX MOJIeNIEH TIPOIIECCOB WIIH SIBICHUN;



(dopmMupoBaHUe yMEHHS BOCIPUHUMATD, IIepepadbaThIBaTh U MPEICTABIATH HH(OPMAIIHIO B CJIOBECHOH, 00pa3HON, CUMBOJIMYECKOH (opMax,
aHAJM3UPOBATH U TIepepadbaThIBATh MOJYYCHHYIO HH()OPMAIMIO B COOTBETCTBUU C ITOCTABJICHHBIMHU 33/1a4aMH, BBIJICJIATH OCHOBHOE COJICpKAHHE
MPOYUTAHHOTO TEKCTA, HAXOAUTH B HEM OTBETHI Ha IMOCTABJICHHBIE BOMPOCHI U U3J1araTh €ro;

pUOOPETaTh OMBIT CAMOCTOSTEILHOTO TIOMCKA, AaHAJIM3a U 0TOOPa MHPOPMALIUHU C UCTIOTB30BAHUEM PA3IMUHBIX HCTOYHHKOB U HOBBIX
MH(GOPMAIMOHHBIX TEXHOJIOTHIA JJIs pEIICHUs MTO3HABATEIbHBIX 337ay;

pa3BUBaTh MOHOJIOTMYECKYIO M TUAIOTUYECKYIO PeUb, YMETh BBIPAXKaTh CBOM MBICIIH 1 CIIOCOOHOCTH BBICIYIIMBATH COOECETHUKA, TOHUMATh €ro
TOYKY 3peHHUsI, IPU3HABATH IPABO JPYrOTO YeJIOBEKa Ha MHOE MHEHHUE,

OCBaMBaTh MPUEMBI JICHCTBUI B HECTAHIAPTHBIX CUTYAIUSIX, OBJIAIEBATh SBPUCTUYECKUMHU METOIaMH PEIICHUS IPOOIIeM;

(dopmMupoBaTh yMeHHe paboTaTh B IPYIIIE C BHIOJHEHUEM PA3JIMUHBIX COIMAIBHBIX POJICH, IPEJICTABISATh K OTCTAUBATh CBOM B3TJISIIIBI U
YOEKICHHMSI, BECTH JUCKYCCHIO.

Ilpeomemmnowie:

(hopMHpOBATh MPEICTABICHUS O 3aKOHOMEPHOM CBSI3U M NMO3HAHUS SBJICHUMN NMPUPOAbI, 00 00bEKTUBHOCTH HAYYHOT'O 3HAHUS; O
CUCTEMOO0Opa3yromiel pojau GU3NKU ISl pa3BUTHA APYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHI; 0 HAyYHOM MHPOBO33PEHHUM KaK
pe3ysbTaTe U3y4yeHUs] OCHOB CTPOCHHS MaTepuH U (QyHIaMEHTAJIbHBIX 3aKOHOB (PU3HKHU;

(dhopMHpOBaTh NEPBOHAYAIBbHBIE MPEJCTABICHUS O (PU3MUECKON CYIIHOCTHU SBJIECHUM NMPUPOAbI (MEXaHMUECKUX, TETIJIOBBIX, JIEKTPOMArHUTHBIX U
KBaHTOBI)IX), BHUJaxX MaTCpuu (BeH_[eCTBO u HOJ'IG), ABUXKCHHUU KaK croco0e CYHICCTBOBAaHHA MAaTCPUH; YCBAUBATH OCHOBHBLIC NJICH MEXAHUKMU,
ATOMHO-MOJICKYJIAPHOTO YYCHHA O CTPOCHUHU BCUICCTBA, SJICMCHTOB 3JICKTPOANMHAMUKU U KBaHTOBOU Q)HSHKI/I, OBJIaICBATH HOHATHHHBIM armapaTom
1 CUMBOJIMYECKUM SI3BIKOM (1)I/ISI/IKI/I,

MPUOOPETATh OBIT MPUMEHEHHS HAYYHBIX METO/IOB TIO3HAHUS, HAOMIOICHUS (PU3NYECKUX SBJIEHUH, MPOCTHIX IKCIIEPUMEHTAIbHBIX UCCIIeI0BaHUH,
MPSIMBIX ¥ KOCBEHHBIX U3MEPEHUI C MCIOJb30BaHUEM aHAJIOTOBBIX M IU(PPOBBIX U3MEPUTETHHBIX IPUOOPOB; MOHUMATh HEU30EKHOCTh
MOTPEITHOCTEH JIFOOBIX H3MEPEHUI;

MMOHUMATh (PU3NYECKHUE OCHOBBI M MIPUHITUTIBI IEUCTBUS (pabOThl) MAITMH M MEXaHU3MOB, CPEJICTB MEPEABUKEHUS U CBSI3U, OBITOBBIX TPHOOPOB,
MIPOMBIIIJIEHHBIX TEXHOJOTHYECKUX MPOIECCOB, BIMSIHIE UX Ha OKPYKAIOIIYIO CPEly; 0CO3HABATh BO3MOKHbIE PUYUHBI TEXHOTECHHBIX U
9KOJIOTMUECKUX KaTacTpod;

OCO3HaBaTh HEOOXOIUMOCTb MPUMEHEHHUS JOCTMKEHUS (PU3UKU M TEXHOJIOTUH JJIs1 PallMOHAILHOTO MPUPOIOTIOIb30BAHMUS;

OBJIaJIeBaTh OCHOBAMH 0€30I1aCHOTO UCIIOJIb30BAHUS €CTECTBEHHBIX U UCKYCCTBEHHBIX AIEKTPUUYECKUX U MAarHUTHBIX MOJIEH, DJIEKTPOMAarHUTHBIX U
3BYKOBBIX BOJIH, €CTECTBEHHBIX U HCKYCCTBEHHBIX MOHU3HUPYIOLIUX U3IIydeHUN BO U30€KaHUE UX BPEIHOTO BO3ACHCTBUS Ha OKPYKAIOLIYIO Cpey U
OpraHu3M 4YeJI0BeKa,;

pa3BHUBaTh YMEHHE IIJIAHUPOBATH B TIOBCETHEBHOM KU3HU CBOU JICHCTBUS C MPUMEHEHHEM IMOJIyY€HHBIX 3HaHUN 3aKOHOB MEXaHUKH,
ANIEKTPOAUHAMUKH, TEPMOJUHAMUKH M TEIUIOBBIX SIBICHUH C LIEJIbI0 COePEKEHUS 3I0POBBS;

(dbopMHpOBATh MPEACTaBICHHS O HEPAMOHAILHOM HUCIIOJIb30BAHUU MTPUPOIHBIX PECYPCOB U SHEPTHH, O 3arpsI3HEHUH OKPYXKAIOIIeH cpeibl Kak
CJIEJICTBUM HECOBEPIIICHCTBA MAIIMH U MEXaHU3MOB.

COJEP)KAHUE YYEBHOI'O ITPEJIMETA

TenuioBblie siBJeHust (26 4)

TennoBoe nwxkenue. TemnoBoe paBHoBecue. Temneparypa u ee usmepenue. CBsi3b TeMIIEpaTyphl CO CPEAHEN CKOPOCTHIO TEINIOBOTO Xa0TUYECKOTO JIBUKEHUS
gactull. BuyrpenHss saeprus. PaboTa u Teruonepeaaya Kak crocoObl U3MEHEHHsI BHYTPEHHEW SHEPruu Tena. Buabl Temonepeaayn: TEmIONPOBOIHOCTD,
KOHBEKIHS, n3nydeHre. KomudecTBo TemoThl. Y ielbHas TeII0EMKOCTh. 3aKOH COXpaHEHHs SHEPTUU B TEIUIOBBIX Mpolieccax. HeoOpaTuMocTh mpoIieccoB
teronepenayn. Mcnapenue u konaencanus. Haceiennsiil nap. Biaxknocts Bo3nyxa. Kunenue. 3aBUCUMOCTh TeMIiepaTypbl KUIIEHUs OT JaBiieHus. [1naBnenue
U KpUCTAJUTH3aIus. Y IebHasl TEIJI0Ta TUIaBIIeHHUs U MapooOpa3oBaHus. Y IelibHAs TEIUIOTa cropanus. Pacder konnyecTBa TEIJIOTH pu Teriooomene. [Tpuaimmn



paboThI TeroBbIX aBurareneil. [laposas TypOuna. JIBurarens BHyTpeHHeEro cropanus. PeaktuBubiii neurarens. KI1/] reroBoro asuratens. O0bsacHeHne
YCTPOWCTBA M MPUHIUIIA JEHCTBUS XOJIOMMIbHUKA. [IpeoOpazoBaHms SHEPTUN B TEIUIOBBIX MAITHHAX. DKOJIOTUYECKHE TPOOIEMbI HCIIOIB30BaHUS TETIOBBIX
MalIHH.
@Dponmanvrsle 1a00pamopHvle padomol:

1. cpaBHEHHE KOJIMYECTB TEIJIOTHI IPY CMEIIMBAHUU BOJIbI PA3HOM TEMIIEpPaTyphI.

2. V3mepeHwue yaenbHOM TETIOEMKOCTH TBEPOTO Tea.

3. HM3mepeHne BIaKHOCTH BO3yXa.
DeKTpUYECKHE U YJIEKTPOMAarHuTHbIe siBjieHust (31 )
DnexTpusanus Tej. DneKTpudeckuil 3apsia. J{Ba Buia aneKTpuueckux 3apsioB. BzanmoeiicTBue 3apsa0B. 3aKOH COXpaHEHUsI SJIEKTPUUECKUX 3apsI0B.
OnexTpuueckoe noje. JleiicTBre 37eKTpUUYECKOro MoJjs Ha AIeKTpudeckue 3apsiibl. [I[poBoJHUKY, IUAIEKTPUKU U NOTYNpoBOIHUKU. KoHeHcaTop. DHeprus
ANEKTPUUECKOTO T0JIsI KOHAeHcaTopa. [locTosSHHBIN 25ieKTpruueckuil TOK. ICTOUHMKH MOCTOSTHHOTO TOoKa. [leficTBus anekTpudeckoro Toka. Cuia Toka.
Hanpspkenue. DnekTpruyeckoe cONpoTUBICHHUE. DeKTpudeckas 1enb. 3akoH Oma it yuacTka aiekTpudeckoil nenu. IlocnenoBarenbHoe U nap ajuieabHOe
COEIMHEHHE MPOBOJHUKOB. PaboTa 1 MOIITHOCTH 3JIEKTPUUYECKOTO TOKA. 3aKkoH Jlxoymsi-Jlenna.
@Dponmanvuasn nabopamopnasn paboma:
COopKka 2eKTpUYeCcKOi LIeNH U U3MEPEHNE CUIIbI TOKA B €€ Pa3IMYHbIX YUaCTKaX.
N3mepenue HanpspKeHUs Ha pa3IMYHbIX YYacTKaX AJIEKTPUUYECKON LEMH.
PerynupoBaHne cuilbl TOKa pEOCTaTOM.
W3mepenue conpoTUBIIEHUS MPOBOIHUKA IIPU MOMOIIM aMIIEpPMETPa U BOJIbTMETPA.
N3mepenue MouIHOCTH U pabOThI TOKA B AJIEKTPUYECKOM JIamIie.
COopka 2JIEeKTpOMAarH1uTa U UCIIBITAHUE €TO JICUCTBHS.
W3ydeHue 3eKTpU4ecKoro ABUraTelis HOCTOSTHHOTO TOKa (Ha MOJIETN).
Caerosbie siBjenus (10 u)
[IpsamonuHeliHoe pactipocTpaHeHre cBera. OTpakeHHe U MPEJIOMIICHUE CBETA. 3aKOH OTpakeHus cBera. [1nockoe 3epkano. JInnza. @okycHOE pacCTOSIHUE JTMH3BI.
I'ma3 xak ontuueckas cucrema. ONTHYECKUE TPUOOPHI.
Dponmanvuvle 1abopamopHsle padomaol

1. Tlony4yenue n3oOpa>keHuUs: IPU MOMOIIH JTUH3BI.
IMoBTOpenue (1 1)

Ananu3 omuboK, JOMyIIEHHBIX B UTOTOBOM KOHTPOJIbHOM paboTe.
Dponmanvuaa nadopamopnan padvoma «VI3mepeHue CUilbl TPEHUS € TOMOILBIO JUHAMOMETPA»
Pacnpenesienune yueOHbIX YaCOB 10 pa3jeiaM NPOrpaMmbl

NookrowdE

Ne Tema KomnyecTBo yacos KommuectBo
KOHTPOJIBHBIX padOT

1 TennoBele ABICHUS 26 2

2 ONEKTPUUYECKUE U MarHUTHBIC SIBJICHUS 31 2

3 CBETOBELIC SIBJIICHHS 10 1

4 [loBTOpEeHME 1 0

5 OO0I111ee KOJIMYECTBO YacOB 68 5




KAJIEHIAPHO-TEMATHUYECKHA INIAHUPOBAHHUE

HOMED KOJIMYECTBO JaTa MpOBEACHUS ypOKa
ypoka cojaepxanue (pas3ziel, TeMa) 4acoB MpUMeYaHus
110 TUIAHY ‘ 1o akxry
PA3JEJI 1. TenJioBble siBJICHHSI. 26

1/1 | TennoBoe nBmwkenue. Temmeparypa. 1 1

2/2 | BHyTpeHHss SHEprusl. 1 2,3anc 8

3/3 | CiocoObl MI3MEHEHHUST BHYTPEHHEH SHEPTHUH. 1 3,3anc 11

4/4 | Buasl Tertonepenauu. TermionpoBoHOCTb. 1 4, 3an c 20

5/5 | Kousexkius. Usnydenue. 1 5,6

6/6 KomnuectBo Temnorsl. EQuMHUNEI KOJIHMYECTBA TEIUIOTEL. Y IeJIbLHAS 1 7,8
TEIJIOEMKOCTb.

7/7 | PacueT KoJu4ecTBa TEILIOTHI, HEOOXOAUMOTO TS HArpeBaHUs 1 9
TeJa WU BBIICISIEMOTO UM TIPH OXJTKICHHH.

8/8 | ®pouranbHasi 1a6oparopHasi padora Nel «CpaBHeHue 1 JlabopaTopHnas padoTa
KOJIMYECTB TeIJIOTHI IPH CMEIIMBAHUU BOALI Pa3HOH IToBT 9
TeMIepPaTypbi».

9/9 | YpaBHeHHE TEIUIOBOTO OaaHca 1 KOHCIICKT

10/10 | ®dponranabHas JadopaTopHasi padora Ne2 «3mepenne 1 Jlaboparopnas pabota
yAeJbHOM TeNJI0eMKOCTH TBEPAOI0 TeJa. IToBT 8

11/11 | Dueprus TorumBa. Y aeabHas TEIUIOTa CTOPAHUSL. 1 10

12/12 | 3akoH COXpaHCHHS U IPEBPAILICHUS YHEPTUU B MEXaHUIECKHX U 1 11
TEIUIOBBIX MPOIECCAX.

13/13 | KonTpoabnas padora Nel «TemnioBbie siBJICHHSD. 1 KonTpomsnas pabora

14/14 | ArperaTHble COCTOSHUS BellecTBa. I11aBaeHne ¥ OTBEPICBAHIE 1 12, 13
KPUCTAJNTNICCKUX TEIL.

15/15 | I'paduk 1m1aBjaeHNs U OTBEPAEBAHUS KPUCTAIIHIECKUX TEII. 1 14
VY aenpHas TemioTa MIaBICHHUSL.

16/16 | Pemenue 3amau 1 15

17/17 | Vcnapenue u KoHaeHcarws. HachleHHbIH 1 HEHACIIIICHHBIA 1 16, 17
nap.

18/18 | Kumnenue. Y enpHas TemioTa napooOpa3oBaHusl. 1 18, 20

19/19 | BnaxxnocTb Bo3ayxa. CriocoObl OTIpE/ICICHNUS BIAKHOCTH 1 Jlaboparopnast pabota
BO3/lyXxa. @poHTANBHAs JJabopaTopHas padora Ne3 19
«M3MepeHne BJIAKHOCTH BO3AYyXa».

20/20 | Pemenwue 3a1a4u o TeMe «ATperaTHble COCTOSIHUS BEIIECTBAY 1 ITosT 1-20

21/21 | OObsICHEHUE arperaTHbIX COCTOSTHHI BEIIECTBA HA OCHOBAHHUU 1 ITosT 1-20




ATOMHO-MOJIEKYJIIPHOTO CTPOCHUS

22/22 | KontposbHasi pagora Ne2 «/3MeHeHHEe arperaTHbIX 1 KonTposbHas padora
COCTOSIHMH BellecTBay.

23/23 | JlBurareiib BHYTPEHHETO CrOpaHHSI. 1 21, 22

24/24 | TlpuHuun neicTBys TEIJIOBOW ManmHbl. [lapoBast TypOuHa. 1 23

25/25 | KIIJ] TermioBoro ABUraTels. 1 24

26/26 | Pemenwue 3amau no reme «Haxoxaenne KITJI TerutoBoro 1 24
JIBUTATEIISD)
PA3JIEJI 2. DyieKTpUYecKHe U 3JIeKTPOMATHUTHbIE SIBJICHMS. 31

27/1 | Dnekrpu3arnus TeJI IPU CONPUKOCHOBEHUH. B3anmoieiicTBre 1 25, 26
3apsDKEHHBIX Tell. J[Ba poja IeKTPHUYECKHX 3aps/I0B.
DIEKTPOCKOIL.

28/2 | DnexkTpuueckoe moJe. 1 27

29/3 | JlenmuMOCTb 3IIEKTPUYECKOTO 3apsiaa. DiekTpoH. CTpoeHue 1 28, 29
aTOMOB.

30/4 | OOBsicCHEHUE TEKTPUUECKUX SIBICHHIA. 1 30

31/5 | Dnekrpudeckuii ToK. VICTOUHHKH 3JIEKTPHUESCKOTO TOKA. 1 31-33
DJeKTprYIecKas IeMb U €€ COCTaBHBIC YACTH.

32/6 | Dnekrpudeckuii TOK B MeTasuiax. JledCTBHS AIIEKTPHUECKOTO 1 34-36
Toka. HanmpaBieHne 31eKTpuIeckoro ToKa.

33/7 | Cuna Toka. EquHUIBI CHIIBI TOKA. AMIIEPMET. 1 37, 38

34/8 | ®ponTanbHasn JadoparopHasn padora Ned «Coopka 1 Jlaboparopnas pabota
JIEKTPUYECKHX Ieleil 1 u3MepeHue CUIIbl TOKA B ee IToBT 31-38
Pa3JHYHBIX YYACTKAX».

35/9 | DnekTpuueckoe HaNpspKeHUE. EMHAIIBI HAPSKEHUS. 1 39-41
BosbT™merp. U3mepenue HanpsiKeHuUs..

36/10 | ®ponraabHasi 1a0opaTopHasi padora Ne5 «M3mepenne 1 Jlaboparopnas pabota
HANPSZKEHNs] HA PA3JIMYHBIX YYACTKAX JIEKTPUYECKOMN enmn. IToBT 39-41

37/11 | DreKTpHYECKOE COMPOTUBIIEHUE TPOBOIHUKOB. Y I€IbHOE 1 43, 45
cornpoTuBiieHue. PeocraTsl.

38/12 | 3akon Oma jj1s1 yyacTKa I[eIu. 1 42, 44

39/13 | Pewrenue 3amau o teMe «3akoH Oma. Beluucienue 1 46
COTPOTHBIICHUS] TPOBOHHUKA)

40/14 | ®dpouTanbHas 1aboparopHas paGora Ne6 «PeryanpoBanue 1 JlaGopatopHas pabora
CHJIBI TOKA PE0CTATOM. ITosT 47

41/15 | dpoHTaabHas 1abopaTopHas padoTa Ne7 «M3mepeHue 1 JlaGopatopHnas pabora
CONPOTHUBJICHHUH NMPOBOAHUKA NPH IOMOIIY aMIIepMeTPa U IToBT 43, 45
BOJIBTMETPA».

42/16 | IlocnenoBarebHOE COCTUHEHUE MPOBOIHUKOB. 1 48

43/17 | TMapaienbHOE COSMHEHUE TPOBOTHUKOB. 1 49




44/18 | O6oOmaromuit ypok o Teme «Cuiia Toka, HalpsDKCHUE U 1 ITosT 37-43
COINIPOTHUBJICHUE MTPOBOIHUKA
45/19 | KonrpoJsbHasi padora Ne3 «Cuiia Toka, HalIpsDKCHUE U 1 Konrtponbhas padota
COMPOTHBIICHUE MPOBOTHUKAY.
46/20 | PaboTa 1 MOIIHOCTD 3JIEKTPUYECKOTO TOKA. EMUHMIIBI pabOThI 1 50-52
AIIEKTPUYECKOTO TOKA, IPUMEHIEMbIE Ha MPAKTHKE.
47/21 | ®dpouTaabHas JabopaTopHas pagora Ne§8 «M3meHeHue 1 JlaGopaTopnas padora
MOLIHOCTH U pa0d0Thl TOKA B JJIEKTPHYECKOH JIaMIIe)». ITosT 50, 51
48/22 | HarpeBaHue MPOBOJIHUKOB dJICKTPHUYSCKUM TOKOM. 3aKOH 1 53
Jbxoyns-Jlenua. Jlamna HakanuBaHUs. DJIEKTPUUECKUE
HarpeBaresbHbIe prOopsl. KopoTkoe 3aMbIkaHme.
[Ipenoxpanurenn.
49/23 | Konnencarop. 1 54
50/24 | Pemenue 3amauy. 1 55, 56
51/25 | KonTpoabHas pa6ora 4 «Pabota 1 MOIIHOCTh AIEKTPUIECKOTO 1 KonTponbnas pabora
Toka. 3akoH [xoynsa-Jlenma»
52/26 | MarauTHOE MOJIE TOKA. 1 57, 58
53/27 | DnexkTpoMarHuThl ¥ UX MPUMEHEHHE. 1 59
54/28 | ®pouTanbuan JadoparopHas padora Ne 9 «Coopka 1 JlabopaTopHnas paboTa
3JIEKTPOMATHUTA U MCNIBITAHUE €ro0 JeiiCTBUS. IToBT 59
55/29 | TTocTtostHHBIE MarHUTBHL.. MAarHuTHOE TIOJIE TTOCTOSIHHBIX MATHUTOB. 1 60, 61
MarsuTtHO€ noJjie 3eMJIn.
56/30 | JleiicTBHe MarHUTHOTO IOJIS HA MMPOBOJIHUK C TOKOM. 1 62
DNIEKTPUYECKUN JIBUTATEIb.
57/31 | ®pouranbHas jJadoparopHas padora Nel0 «M3zyuenne 1 Jlaboparopnas pabota
JIEKTPUYECKOr0 IBUTaTe/Isl NOCTOSTHHOT0 TOKA (HA MOJeJIN)». IToBT 62
PA3JIEJI 3. CBeTOBbBIE AIBJICHHUSI. 10
58/1 | Ucrounuku cBeTa. PacnpocTpaHeHue CBETA. 1 63, 64
59/2 | Otpakenue cBeta. 3aKOH OTPAXKCHHUS CBETA. 1 65
60/3 | Ilmockoe 3epkaio. M300paxkeHre B IUIOCKOM 3€pKajle. 1 66
61/4 | IlpenomiieHue cBeta. 3aKOH MPETOMJICHHUS CBETA. 1 67
62/5 | JIuuzel. OnTHyecKas Cuja JMH3BIL. 1 68
63/6 | M300paxkeHus, 1aBaeMble JTMH30M. 1 69
64/7 | ®pouTanabHasi 1abopaTopHas pagora Ne 11 «Ilosyuenue 1 JlaGopatopHnas pabora
n300paKeHusl NPH MOMOLIH JIHH3bD). IToBT 69
65/8 | I'ma3 u 3penue. bim3opykocTs U JaabHO30PKOCTh. OUKH. 1 70
66/9 | Pemenue 3amau. 1 ITosT 63-70
67/10 | MTroroBasi KOHTPOJILHAsI pafoTa 1
PA3JIEJI 4. IloBTOpeHue. 3
68/1 ‘ AnHanu3 ommboK, JOMyIIEHHBIX B UTOTOBOM KOHTPOJILHOM paboTe. 1 ‘




YueOoHo —MeTOAMUYECKOE o0ecneueHre YU4eOHOro mpoiecca

A. B. Ilepprmkun @usnka 8 xinace: YueOHUK s 00pa3oBaTenbHBIX yupexkaeHuii. —M.: Ipoda, 2004 r;
B. U. Jlykammk. CoopHuUK 3a1a4 o ¢usuke 7-9 k. — M.: [Ipoceemienue, 2003 r.;
A. B. llepprukun, H. B.®@unonosuu. CoopHuk 3amad no ¢usuke 7-9 ki.— M.: Dk3amen, 2004 r.;

/ Coct. A. B. [leppimikun, H. B.®unonosuy. Pabouas Terpans no ¢pusuke 8 k1. — M.: «Dx3amen», 2008 1.
®wusuka ActpoHomusi. [Iporpammsl st 06meo0pazoBaTenbHbIX yupexaeHuit — M.: lpoda, 2011 r

H. K. XannanoB HacronpHast kaura yunrens ¢usuku 7-11 xmaccer — M.: Dxemo,2008 T

I"azera «@usukay , m3narenbekuit 1om «llepBoe ceHTAOPs».

NookrwdpE

INJIAHUPYEMBIE PE3YJIbTATBHI U3YUEHUSA YYUEBHOT'O TIPEJIMETA
Buinycknuk nayuumcs:

* coOmMroaTh MpaBMiIa 0€30MaCHOCTH M OXPaHbl TPyJa MpH padoTe ¢ yueOHBIM U 1a00paTOPHBIM 000pPYIOBaHUEM;

¢* IOHUMAThb CMBICJI OCHOBHBIX (1)I/ISI/I‘~IGCKI/IX TCPMHUHOB: (1)I/I3I/I‘-ICCKOC TEJIO, (1)I/ISI/I‘~I€CKO€ SIBJICHUC, (1)I/I3I/I‘~ICCKa$I BCJIIMYMHA, CIUHUIBI U3SMCPCHU,

® pacCiio3HaBaThb HpO6J'IeMI)I, KOTOPBIE MOXXHO PEHINTD IIPHU IMTOMOIITN (I)I/IBI/I'-ICCKI/IX MCTOOOB; aHAJIM3UPOBATH OTACIBHBIC OTAIlbl IPOBCACHNUA I/ICCJ'Ie)IOBaHI/Iﬁ u
MHTEPIPETUPOBATH PE3YNIbTAaThl HAOIIOIEHUH U OTIBITOB;

* CTaBUThH OIBITHI TI0 UCCIEAOBAHUIO (DU3UICCKUX SIBJICHUHN WM (PU3NUECKUX CBOUCTB TeJ 0€3 MCIIOIh30BAHMS MPSIMBIX H3MEPEHUI; TIPH 3TOM (DOPMYITHUPOBATH
npobseMy/3agady yaeOHOTO SKCTIEpUMEHTA; COOMPaTh YCTAHOBKY M3 MPEITI0KEHHOTO 000PY/I0BaHUS; IIPOBOJUTH OTBIT U ()OPMYJIUPOBATH BHIBOIBI.

* IOHUMATh POJIb IKCIIEPUMEHTA B MOJIYYSHUH Hay4YHOI HH(pOpMAIHH;

* IPOBOJUTH MPsIMbIE U3MepeHUsl GU3NUECKUX BETMUHMH: BpEMs, pacCTOsIHHE, Macca Teja, 00beM, CHiia, TeMIiepaTypa, aTMocepHoe aBJIeHHE, BIaKHOCTh
BO3JlyXa, HAaNpsDKEHHE, CUJIa TOKa, paAuallMOHHBIN (OH (C UCTOIb30BaHUEM TO3UMETPA); IPU ITOM BBIOMPATh ONTUMAJIbHBIN CIIOCOO U3MEPEHHU 1 M UCTIONIb30BAaTh
MPOCTEUIIINE METOIbI OLIEHKU MOTPEIIHOCTEN U3MEPEHU.

* IPOBOJIUTH MCCIIE0BAHNE 3aBUCUMOCTEN (PU3HUECKUX BEIMYMH C UCIIOJIB30BAHUEM MPSIMBIX U3MEPEHUI: ITPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBAThH
PE3yIbTaThI MOJIY4YEHHOMN 3aBUCUMOCTU (PU3MUYECKUX BEIMYUH B BUE TaOIUIl U rpauKOB, JIe1aTh BEIBOJIBI 10 Pe3yJIbTaTaM UCCIICJOBAHMUS;

* IPOBOJUTH KOCBEHHbIE U3MEPEHUs (PU3MUECKUX BEJIMYHH: IIPU BBITOJHEHUN U3MEPEHH cOOUpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CJIEIYs MPE II0KEHHOM
MHCTPYKIUH, BEIYUCISTH 3HAUEHUE BEJIMYMHBI U aHAJTM3UPOBATH MOTYUYE€HHbIE PE3YJIbTAThl C YYETOM 3a/JaHHON TOYHOCTH U3MEPEHUI;

* aHAJIM3UPOBATH CUTYAIMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, y3HaBaTh B HUX MPOSIBICHUE U3YUYEHHBIX (U3NUYECKUX SIBICHUN WM 3aKOHOMEPHOCTEH U

MPUMEHSITh UMEIOIIMECS 3HAHUS ISl UX OOBSCHEHHUS;

* IOHUMAaTh MPUHIUIBI ACHCTBUS MAIINH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB, YCIOBHS X 0€30MacCHOTO UCIIOIb30BaHUS B MOBCEHEBHOM JKU3HH |

* UCIIOJIb30BATh MIPH BHITIOJHEHUH YU€OHBIX 3a7]au HAYYHO-TIOMYSPHYIO TUTEPATypy O (PU3MUECKUX SABJICHUSX, CIIPABOYHBIC MaTepHalbl, pecypchl MHTEpHET.
TEIIJIOBBIE ABJIEHUSA

Boinycknuk naywumcen:

* pacrmo3HaBaTh TEIJIOBbIE SIBJICHUS U OOBSICHATH Ha 0a3e MMEIOIINXCS 3HAaHUH OCHOBHBIC CBOMCTBA WM YCIOBUS MTPOTEKAHUS ITUX SIBICHUM: TUPDY3Hs,

U3MEHEeHHe 00beMa Tell MPU HarpeBaHUM (OXJIaKIEHUH ), OOJbIIIasi CAKUMAEMOCTh Ta30B, Mallasi COKMMAaeMOCTh JKUIKOCTEH U TBEPBIX TEIl; TEMIOBOE paBHOBECHE,

ucrapeHue, KOHAeH caIus, MIaBJeHe, KpUCTAIIN3AIHs, KUTICHHE, BIAKHOCTh BO3/AyXa, pa3InYHbIe CIIOCOOBI TETIonepeaayl (TerIonpOBOIHO CTh, KOHBEKITHS,

U3ITyYeHHE), arperaTHble COCTOSIHUS BEIECTBA,IOTIIONICHUE SHEPTUH MPU UCTIAPEHUH >KUKOCTH U BIJICJICHHE €€ TP KOHACHCAIIMU Tapa, 3aBUCUMOCTb

TEMIIepPaTyphl KUTICHUS OT AaBIICHUS;

* OIIUCHIBATh U3YUYEHHBIE CBOMCTBA TEIl ¥ TEIUIOBBIE SIBJICHHUS, UCIIONB3YS (PU3NYECKUE BEIIMUYUHBI: KOJTHYECTBO TEIIOTHI, BHYTPEHHSISI SHEPT s, TEMIIepaTypa,
ylielbHas TeIIOEMKOCTh BEIIECTBA, yIeIbHAasl TEeIJI0TAa TUIABJICHHUS, YATbHAs TEIIOTa Mapoo0pa30BaHus, yaellbHas TEIUIOTa CTOPAHUS TOILTUBA, KO UIIUEHT



MI0JIC3HOTO JACUCTBUS TEIUIOBOTO JBUraTelsl; IPU OMUCAHUY MPABUIIBHO TPAKTOBATH (PU3MUYECKHI CMBICI UCTIONb3YEMbBIX BEJIMUUH, X 0003HAUCHHS U €TUHHIIBI
M3MEPEHUs1, HAXOUTh (POPMYIIbI, CBA3BIBAIONINE JAaHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BETMUYUHAMU, BBIYUCIIATH 3HaYCHNE (PU3UIECKOM BEIHY MHBI;

* AHAJIM3UPOBATh CBOMCTBA TEJI, TEIJIOBBIE SABJICHUS U IIPOLIECCHI, UCIIOJIb3Ys] OCHOBHBIE II0JIOKEHUS aTOMHOMOJIEKYJISIPHOTO YYEHUsI O CTPOCHUHU BEILIECTBA U 3aKOH
COXpaHEHUs DHEPIUH;

* pa3IM4aTh OCHOBHBIC MMPU3HAKH U3YUYEHHBIX (PU3NYECKUX MOJETICH CTPOCHHUS T'a30B, )KUAKOCTEH U TBEPABIX TE;

* IPUBOJNTH PUMEPHI TPAKTUIECKOTO MCIIOJIb30BaHNS (PU3NUYECKUX 3HAHUN O TETUIOBBIX SBICHUSX;

* pemaTh 3a/1a4, UCII0JIb3Ys 3aKOH COXPAaHEHHUsI SHEPTUH B TEIUIOBBIX MpoIieccax U (pOPMYIIbI, CBSA3BIBAIOIINE (PU3NIECKUE BEIIMYUHBI (KOJMYECTBO TeIJIOTHI,
TeMIIeparypa, yaelibHas TEIUIOEMKOCTh BEIIECTBA, Y/E/IbHAs TEIUIOTa IUIaBJIEHUs, yAeIbHas TeIIoTa NapooOpa3oBaHus, yeiabHas TEIJIOTa CrOPAHUS TOILJIUBA,
KOA(QHUIIMEHT MOJIE3HOTO JCWCTBUS TEIUIOBOTO JBUTATElIs): HA OCHOBE aHAJIN3a YCJIOBUS 33/1a4H 3alMCHIBATh KPATKOE YCIOBHE, BBIACIATH (PU3NYECKHE BETMYNHEI,
3aKOHBI U JOPMYJIIBI, HEOOXOIMMBIE /TSl €€ PELICHHUS, IIPOBOAUTH PACUEThI U OLIEHUBATH PEATBHOCTD MOJYYSHHOTO 3HAYCHUS (PH3HMUECKOM BETMYMHEI.

* HCII0JIb30BaTh 3HAHUS O TEIJIOBBIX ABJICHUSAX B IOBCEHEBHOM KU3HU /7151 0OecrieueHus: 6e301MacHOCTH MTPHU 00palleHny ¢ IprudopaMu U TEXHU YECKUMU
yCTpoiicTBamMu, JUIsl COXpaHEHUsI 3A0POBbs U COOJIOAEHNS HOPM SKOJIOTMUECKOTO MOBEJICHUS B OKpYXKAIOIIeH cpesie; PUBOIUTh IPUMEPHI IKOJIOTHYECKUX
MOCJIEICTBUI pabOThI IBUTATENCl BHYTPEHHETO CrOpPaHUs, TEIUIOBBIX U THIPOAIEKTPOCTAHLINN;

* pa3auyaTh TPaHULBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh BCEOOIIN XapakTep (pyHAaMEHTAIbHBIX (U3NUYECKUX 3aKOHOB (3aKOH COXpaHEHUS
SHEpPruM B TEIUIOBBIX MPOIIECCAX) U OTPAHUYEHHOCTh UCIIOJIb30BAaHUS YaCTHBIX 3aKOHOB;

* HaXOJUTh a/IEKBaTHYIO IPEI0OKEHHON 3a1aue (PU3HUECKyI0 MOJIENb, pa3pemiaTh IpodieMy Kak Ha OCHOBE UMEIOIIUXCS 3HAHUM O TETIJIOBBIX SIBJIEHUSX C
HCIIOJIb30BAHNEM MATEMAaTUYECKOTr0 anmnapara, TaK ¥ Ipy MOMOIIN METOJ0B OLIEHKH.

SJIEKTPUYECKUE U MATHUTHBIE SABJIEHUST

Boinycknuk nayuumecsa:

* pacro3HaBaTh 3JEKTPOMArHUTHBIE SIBICHUS U OOBSICHATh HA OCHOBE UMEIONINXCS 3HAHUN OCHOBHBIE CBOMCTBA UJIM YCIOBHSI MPOTEKAHUS STUX SBICHUI:
AIIEKTPU3ALINA TN, B3aUMOJICHCTBUE 3apsIIOB, JIEKTPUUECKUIN TOK U €ro JeMCTBUS (TEMIOBOE, XUMUYECKOE, MArHUTHOE), B3aUMO/ICHICTBIE MarHUTOB,
AIIEKTPOMArHUTHAsI UHAYKIUS, AeHCTBUE MarHUTHOTO TOJIsl HA TPOBOJAHUK C TOKOM U Ha JABIIKYILYIOCS 3apsSKEHHYIO YaCTHUILY, JEHCTBHE 3JIEKTPU YECKOTO MO Ha
3apsOHKEHHYIO YacTHUILY, 3JI€KTPOMAarHUTHBIE BOJHBI, IPSIMOJIMHEWHOE PACIPOCTPAHEHUE CBETA, OTPAKEHUE U MPETOMIICHHE CBETA, IMCIIEPCHs CBETA.

* COCTABJIATH CXEMBbI AJIEKTPUUECKUX IIeTIeH ¢ MOCIeI0BaTEIbHBIM U MapajlIeIbHbBIM COSMHEHUEM SJIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAYEHHSI SJIEMEHTOB
AIIEKTPUYECKHX Ieneil (MICTOYHUK TOKa, K04, PE3UCTOP, PEOCTaT, IAMIIOUKa, aMIEPMETP, BOJILTMETD).

* UCIIOJIb30BAaTh ONTUYECKUE CXEMBI JUIsl IIOCTPOEHHS H300paKeHUH B TUIOCKOM 3epKalie U COOMparoleil TnH3e.

* OIIMCHIBATH U3YYEHHBIE CBOMCTBA TEJ U DJIEKTPOMArHUTHbIE SIBICHUS, UCIIONIb3YS (PU3UUYECKUE BEIMUMHBI: SJIEKTPUUECKUH 3apsijl, CUila TOKA, SJICKTPUUECKOE
HaMpsDKEHUE, JIEKTPUUECKOE COMIPOTUBIICHHE, YEIbHOE COMPOTUBIIEHUE BEIIECTBA, Pa00Ta AIEKTPUUECKOTO OIS, MOIIIHOCTh TOKa, (JOKYCHOE PACCTOSHUE U
ONTHUYECKAs CHJIA JIUH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, UIMHA BOJIHBI M YAaCTOTA CBETA; IPU OMUCAHUH BEPHO TPAKTOBATh (PU3UUECKHI CMBICIT
UCIOJIb3YEMbIX BEIMYUH, X 0003HAUCHUS U €IMHUIBI U3MEPEHUS; HAXOAUTh (DOPMYIIBI, CBSI3bIBAIOIINE JAaHHYIO (U3UUYECKYIO BEIMYUHY C APYTUMU BEIHUYMHAMHU.

* aHAJIM3UPOBAThH CBOMCTBA TEJ, 3JICKTPOMArHUTHBIC SBJICHUS U MPOIIECCHI, UCIIONB3YS (U3UUYECKUE 3aKOHBI: 3aKOH COXPaHEHHS SJIEKTPUUECKOTO 3apsiia, 3aKOH
Owma ans yyactka uenu, 3akoH Jxoynsi-JIenna, 3akoH IpSMOIHMHEHHOTO paclpOCTPAHEHHUs CBETA, 3aKOH OTPaXKEHUS CBETA, 3aKOH MPEIOMIICHUS CBETA; IPU ATOM
pa3nnyaTth CIOBECHYIO (POPMYTUPOBKY 3aKOHA U €T0 MAaTEMaTHYECKOE BBIPAKEHHE.

* IPUBOJAUTH IIPUMEPHI MPAKTHUECKOTO UCTIONB30BaHUS (PU3UUYECKUX 3HAHUM O DJIEKTPOMArHUTHBIX SBICHUSIX

* pemaTth 3a7a4u, UCTONb3Ys pu3ndeckue 3aKoHbI (3akoH OMa [Tl ydacTKa 1emnu, 3akoH J»koynsa-JIeHna, 3akoH NpSMOJIMHEHHOTO paclpOCTPaHEHUS CBETA, 3aKOH
OTpaXKeHUsI CBETa, 3aKOH MPEJIOMIICHHsI cBeTa) U POpPMYIIbI, CBA3BIBAONINE (PU3NUECKUE BEIUYUHBI (CHUJIa TOKA, DIIEKTPUIECKOE HAMPsHKEHUE, 371 eKTPUIECKOe
COMPOTHBIICHUE, YIETbHOE CONIPOTHBIICHHUE BEIIECTBA, paboTa dMEKTPHUUECKOTO MOJIsl, MOIITHOCTh TOKA, (POKYCHOE PACcCTOSHHUE U ONITHUYECKasl CUJIA JIMH3BI,
CKOPOCTH DJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YaCTOTA CBETa, GOPMYJIbI pacueTa 3JIEKTPUUECKOTO COMPOTUBIICHUS TIPU MOCIEA0BATEIHHOM H MapalljieIbHOM
COEIMHEHUH MPOBOIHUKOB): HA OCHOBE aHaJIHM3a YCJIOBUS 33/1a4M 3aMHCHIBATH KPATKOE YCIOBUE, BHIICIATH (DU3HUECKHUE BETUYHUHBI, 3aKOHBI B (POPMYIIHI,
HEOOXOIUMBIE IS €€ PELISHUs, IPOBOIUTH PACUEThI M OI[CHUBATH PEATHHOCTH MOTYYSHHOTO 3HaYeHHs (PU3NIECKON BETTHUMHBI.



* UCTIOJIH30BATh 3HAHMSI 00 AIIEKTPOMArHUTHBIX SIBJICHUSAX B OBCEIHEBHOM JKU3HHU JJIs1 0OecrieueHus: 0€30MacHOCTH MPHU 00pallieH!H ¢ TpubopaMu 1
TEXHUYECKUMHU YCTPOMCTBAMHU, JUI COXPAHEHHS 3/I0POBbS U COOIIOACHUS HOPM SKOJIOTHYECKOTO MOBEJICHHS B OKPYKAIOIIEH Cpefie; MPUBOIUTH I PUMEPHI
BIIMSTHUS DJIEKTPOMArHUTHBIX U3Ty4EHHUI Ha )KUBBIE OPraHU3MBbI;

* pa3In4aTh TPAHUIIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh BCEOOLTNH XapakTep (yHAaMEHTAIbHBIX 3aKOHOB (3aKOH COXPAHEHUS 371 KTPHUECKOTO
3aps/ia) ¥ OTPaHUYCHHOCTh UCTIOJIB30BAHMS YaCTHBIX 3aKOHOB (3akoH OMa JiIs yyacTka 1enu, 3akoH Jxoymnsa-Jlenua u ap.);

* UCTIOJIH30BATh PUEMBI TIOCTPOCHUS (PU3UIECKUX MOJIENIEH, ITOUCKa U (POPMYITHPOBKH TOKA3aTEIbCTB BBIIBUHYTHIX TUIIOTE3 U TEOPETHUYECKHUX BHIBOJIOB HA
OCHOBE SMIIMPUIECKN YCTAHOBJICHHBIX (DAKTOB;

* HAXO/IUTh JICKBATHYIO NPEAJIOKEHHOH 3a/1a4e (PU3UYECKYI0 MOJIENTb, pa3pemaTh MpolieMy Kak Ha OCHOBE UMEIOIUXCS 3HAHUH 00 3JIEKTPOMarHUTHBIX
SIBJICHHSIX C MCIIOJIb30BAHNEM MAaTEMAaTHYECKOTO armapara, Tak U MpH IIOMOIIA METOJ0B OLIEHKH.
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