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HHOACHUTEJIBHAA 3AIINCKA

JlaHHBIN MpeaMeT BXOUT B 00pa30BaTENbHYIO 00JIACTh €CTECTBO3HAHUS.

B cootBerctBum C 1. 2 cT. 32 3akona PO «O06 o6pazoBaHi» B KOMIETEHIUIO 00pa30BaTEILHOTO YUPEXKICHHUS BXOIUT pa3padoTKa M yTBEPKACHUE pab0InX
porpamMm y4eOHBIX KypCOB U AUCLUILINH.

Paboyas mporpamMmma — 3TO HOPMATHBHO-YIPABICHYECKUN MOKYMEHT YYWTEIs, NMpeIHa3HAuYCHHBIN I peau3aliii TOCY/IapCTBEHHOTO 00pa30oBaTeIbHOTIO
CTaHJapTa, BKIIOYAIOIIEr0 TpeOOBaHUS K MUHUMYMY COJEpKaHUs, YPOBHIO MMOATOTOBKU ydamuxcsa. Ero ocHOBHas 3ajjaua — 00€CHeunTh BBINOJIHEHUE YUUTEIEM
rOCyJIapCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB U y4eOHOTO IUIaHA TI0 TPEAMETY.

Paboyas mporpamma peanusyer npaBo YUUTENs PacIIUupATh, yriIyOnsaTh, U3MEHATh, (OPMUPOBATH COACPIKaHUE O0YUCHUS, OTPEILIIATh MOCIIEI0BATEIBHOCTD
W3Y4EHHUs MaTepHaa, pacipelessaTh yueOHble Yachl [0 pasjienamM, TeMaM, YpoKaM B COOTBETCTBUHU C MOCTaBJIECHHBIMU LEJIAMHU U 3a1adaMu. [Ipu HeoOxoumocTu B
Te€4eHHe y4eOHOTO rojla YUMTEIb MOKET BHOCUTh B YUEOHYIO IPOrpaMMy KOPPEKTUBBI: U3MEHATh MOCJIEOBATEILHOCTh YPOKOB BHYTPH TEMBI, KOJUYECTBO YacoB,
MIEPEHOCUTh CPOKHU MPOBEACHUSI KOHTPOJIbHBIX padoT.

[Tporpamma coctaBieHa Ha ocHOBe DyHIaMEHTAIILHOTO sijipa coepkaHus oomiero oopazoanust U TpeboBaHUM K pe3ysbTaTaMm 00ydeHUs, PE/IC TaBICHHBIX
B CTangapTe OCHOBHOTO 00I1IIero 00pa3oBaHusi, B COOTBETCTBUU C [IporpamMmmoii ocHoBHOTO 001iero oopa3zoBanus (Puszuka. 7 — 9 kiaccel. H. B. ®unonosuy, E.
M. I'ytHuk), yueOHukom pusuku (dusnka. 9 kin: yue6nuk/A. B. [lepsimkun, crepeotun. - M.: lpoda, 2017. — 319c.: ui.)

[Ipennaraemas pabouas nmporpamMma peanusyercs B yueOHukax A. B. [lepsimkuna «@usuka» s 9 knacca uznarensctsa «/Ipoda». Ona onpenenser
coJiep;kaHre y4eOHOTO MaTepuaia, ero CTpyKTypy, OCIeJ0BaTeIbHOCTh U3YUeHUs, IyTH (OPMUPOBAHUS CUCTEMBI 3HAHUN, YMEHUI, CIOCOOOB J1€ATEIbHOCTH,
Pa3BUTHUS yYaAIIUXCS, UX COLIMATU3ALMU U BOCIIUTAHUSI.

OHa NOJHOCTHIO OTpaXkaeT 0a30BbIl YPOBEHb MOATOTOBKH IIKOJIBHHUKOB. [IporpaMma KOHKpETU3HUPYET COJEpKaHUE TeM 00pa30BaTeIbHOIO CTaHAAPTA U
Ia€T MPUMEPHOE paciipeesieHle y4eOHbIX 4acoB 10 pa3zienaM Kypca.

B pabGodeii mporpamme yuTeHbl uaed M NoJjoxeHHs KoHLEeNnuuu IyXOBHO-HPAaBCTBEHHOI'O pa3BUTHsI M BOCIMTAHMs JIMYHOCTH TpakJaHuHa Poccuwu,
IIpOrpamMMbl pa3BUTUS U (GOPMHUPOBAHUS YHUBEPCAIbHBIX yU4EOHBIX AEHCTBHM, KOTOpBIE 00eCIeYnBaOT (POPMUPOBAHUE POCCUICKON I'pakJaHCKON MIEHTUYHOCTH,
OBJIJZICHUE KJIIOUEBBIMU KOMIIETEHLIUSAMH, COCTABIIIOLMMHI OCHOBY AJISl CAMOPA3BUTUS 00Y4aIOLIUXCSl, KOMMYHUKAaTUBHBIX KAYECTB JIMYHOCTH.

ean uzyyenusi Gu3MKU B OCHOBHOM LIKOJI€ CJIeAyI0lIue:

* pa3BUTHE UHTEPECOB U CIOCOOHOCTEH ydyallluXxcs Ha OCHOBE Mepeayll UM 3HaHUM U OIbITA [T03HABATEJILHOM U TBOPUECKON JEATENbHOCTH;

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

* (hopMHUpOBaHUE y ydalluXcs NpeCcTaBIeHUH 0 pU3NIecKoi KapTHHE MUDpA.

JlocTuKeHHe ITUX Lienel 00ecreurBaeTCs PelIeHUEM CIIeAYIOIUX 3a1aY:

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

* IpUOOpETEHNE YYaIIUMUCS 3HAHUM O MEXaHUYECKUX, TEIJIOBBIX, JIEKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUAX, (PU3NYECKUX BETMUYMHAX, XapaKT epPU3YIOIIUX 3TH
SIBJICHUS,

* (hopMupOBaHKE y ydalllUuXcs yMEHUI HaOM0AaTh MPUPOIHBIE SIBIICHUS U BBIIIOJIHATH OIBITHI, JAOOPATOPHBIE paObOTHI U SKCIIEPUMEHTAIbHbIE UCCIIEI0BAHUS C
HCIOJIb30BAHUEM U3MEPHUTEIBHBIX IPUOOPOB, IIMPOKO IPUMEHIEMbIX B IPAKTUUYECKOM KU3HH;

* OBJIAJICHHUE yYALIUMHCA TAKUMHU OOLICHAYYHBIMU TOHATHAMMU, KaK IPUPOJIHOE SBJICHHE, SMITMPUUYECKH YCTAaHOBJIECHHBIHN (akT, mpoliema, runoTesa,
TEOPETUYECKUH BBIBOJ, PE3YJIbTAT KCIIEPUMEHTAIILHON IIPOBEPKH;

* IOHUMAaHKE yJalluMHUCS OTIMYUN HayYHBIX JaHHBIX OT HEMPOBEPEHHOI HH(pOpMAIMH, IIGHHOCTH HAyKH JUIsl yJIOBJIECTBOPEHHUS OBITOBBIX, TPOU3BOICTBEHHBIX U
KYJBTYPHBIX TOTPEOHOCTEH YesloBeKa.
O0mas xapakrepucTuka Kypca «®@usuka»
JUist JOCTHXKEHHS IOCTABJICHHBIX Leel yJaluMcest Heo0X0AUMO OBJIaJIeHHE METOI0M Hay4HOTO MO3HAHUS M METOJJaMU UCCIIEI0BAaHUS SBJICHUN

MPUPOIBI, 3HAHUSA O MEXaHUUECKUX, TETIOBBIX, DJIEKTPOMArHUTHBIX U KBAHTOBBIX SIBICHUAX, (PU3NYECKUX BETMUNHAX, XapaKTEPU3YIOIINX 3TH SIBICHUS. Y
yJamuxcs Heo0xo0auMo chopMUpoBaTh YMEHUS HaOM0AaTh (PU3NYecKHe SABJICHUS U IPOBOAUTH 3KCIIEPUMEHTANIbHBIE UCCIIEIOBAHNUS C UCTIOIB30BAH HEM



M3MEpUTENIBbHBIX MPUOOPOB. B npouecce nzydeHus Gpu3nku JOKHBI OBITH YCBOEHBI TaKHe 0OIIECTBEHHBIE TOHATHS, KaK IPUPOIHOE SABJICHHUE, SIMITUPUYECKU
YCTAHOBJICHHBIN (aKT, TUIIOTE3a, TEOPETUUECKUI BBIBOJI, PE3YIbTAT SKCIIEPUMEHTAILHOM MTPOBEPKH, a TAKKE MOHUMAHUS [IEHHOCTH HAYKH ISl YAOBJIETBOPEHUS
MOTPEOHOCTH YeJIOBEKa.

[IporpamMmma noctpoeHa ¢ y4eToM IMPUHLIMIIOB CUCTEMHOCTH, HAYyYHOCTH U JOCTYITHOCTH, & TAKXK€E IPEEMCTBEHHOCTH U NIEPCIEKTUBHOCTU MEXAY
Pa3NUYHBIMU pa3zeiaMu Kypca. YPOKHU CIIAaHUPOBAHBI C YI€TOM 3HAHUH, YMEHUI M HABBIKOB 10 TPEAMETY, KOTOpbIe c(hOP MHUPOBAHBI y HIKOJFHUKOB B IIPOIIECCE
peanu3aiyy MPUHIUIIOB pa3BUBaroNEero ooydeHus. Coomoaas mpeeMcTBEHHOCTh ¢ KypcoM «OKPYKAIOIIUK MHUP», BKIIOUAIOIIMM HEKOTOPBIE 3HAHUS U3 00JIaCTH
¢bu3uKy, pexycMaTpuBaeTCs U3y4eHUs! PU3UKHU B 7 KJIacCe Ha BBICOKOM, HO JIOCTYITHOM YPOBHE TPYJHOCTH, OBICTPBIM TEMIIOM, OTBOJISI BEAYIIYIO POJIb
TEOPETUYECKUM 3HAHUAM, MOAKPEILISASA UX JEMOHCTPALIMOHHBIM SKCIIEPUMEHTOM U PELIEHUEM TEOPETHUUECKUX U SKCIIEPUMEHTAIbHBIX 3a7a4u. Ha nepBelii man
BBIJIBUTA€TCSl PACKPBITHE U UCTIOJIb30BAaHUE IT03HABATENbHBIX BOSMOKHOCTEN ydalluxcs KaK CPEeICTBA UX Pa3BUTHS U KaK OCHOBBI JJIsl OBJIAJICHUS! y4€OHbIM
MaTepuasioM. [I0BBICHT HHTEHCHBHOCTbD U TUIOTHOCTH TIpoIiecca OOYUeHHs MO3BOJISIET HCIOIB30BAHNE PA3IMUHBIX (POPM pabOThI: MUCHMEHHOW U YCTHOM,
AKCNEPUMEHTAIBHON, TI0JT PYKOBOJICTBOM YUUTENS U caMOCTOSITeNbHOU. CoyeTaHne KOJUIEKTUBHOM pabOoThl C MHAUBUAYAJILHON U IPYNIIOBON CHIXKAET
YTOMJISIEMOCTD YUYaIIUXCSl OT OAHOOOPa3HOM IEeATENbHOCTH, CO3AAET YCIOBUS /1711 KOHTPOJIS U aHaJIn3a MOJIyYeHHBIX 3HaHUM, Ka4eCTBA BHITIOJIH €HHbIX 3aJaHUi.

Jlia poOy*xAeHUs TO3HABATEIbHON aKTUBHOCTH U CO3HATEJIBHOCTH YYalUXCSl B YPOKU BKIIIOUEHBI CBEJICHUS U3 UCTOPUH (PU3UKU U TEXHUKH.
OcHOBHBIM NIOJIX0710M 00yueHus ¢usnke, ucxoas u3 tpedosanuiit ®I'OC OO0, sBrseTcs CUCTEMHO-IAESTENTbHOCTHBIN MOJIX0/], TPEAINOJIaraoifi OpraHu3auio
NeSITEIbHOCTH YYaIMXCsl Ha BCEX ATANax ypoKa ¢ MPUMEHEHUEM aKTHUBHBIX METOA0B 00yueHuss. OCHOBHOM (hopMoif 00yueHuUs ABIISIETCS YPOK.

Tunwt ypokos: ypok U3ydeHHE HOBOTO MaTepHaa;
® YPOK COBEPIIEHCTBOBAHUS 3HAHUI, YMEHUH 1 HABBIKOB;
® ypoK 0000IICHHS ¥ CUCTEeMaTH3alluy 3HAaHUH, YMEHU U HaBBIKOB;
¢ KOMOMHUPOBAaHHBIN YpPOK;
® YPOK KOHTPOJISl YMEHUI U HABBIKOB.
Buowt ypoxos: ypok — Gecena;
e 1a00paTOPHO-NIPAKTHUUECKOE 3aHATHE;
® YpOK — UIpa;
Memoowt opzanuzayuu u ocyuiecmeneHus y4eOH0-no3HaA6ameabHou 0eAmeabHoCmu: CIOBECHBIC, HATJISAHbIC, IPAKTUYECKUCE;
® VHIyKTUBHBIC, JCyKTUBHBIC;
® pEnpoIyKTUBHBIE, TPOOIEMHO-TIOUCKOBBIE.
Memoowvt KOoHmpona u camoKOHmMpOona 3a IPPeKmuenocmoio y4eOHO-n03HACAMENbHOU 0eAMEeIbHOCMU: YCTHOTO KOHTPOJIL U CAMOKOHTPOJIS;
® MHMCBMEHHOI'O KOHTPOJIS U CAMOKOHTPOJIS;
e 71a00PaTOPHO-TIPAKTUUECKOTO KOHTPOJISI U CAMOKOHTPOJIS.
Inemenmul nedazozuueckux mexnoao2uil: npoodieMHoe 00yueHue;
® METOJ ITPOEKTHOTO U UCCIIEN0BATENBCKOTO MIPOLIECCa;
® pa3BUTHE KPUTHUYECKOIO MBIIIJICHUS YEPE3 UTEHUE U ITUCHMO;
® KOJUIEKTUBHOE TBOPUYECTBO;
e UKT — TexHosorus.
MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIVITAHE
CornacHo (enepanbHOMy 60a3uCHOMY yueOHOMY IUIaHy AJIs1 00pa3oBaTeNbHBIX yupexaeHuil Poccuiickoit deaepannu Ha n3ydeHue (GU3MKU HA CTYIIEHU
OCHOBHOTO 00111er0 00pa3zoBaHus oTBoAUTCS He MeHee 102 u u3 pacyera 34 B Hezeno B 9 kiacce.
[IpenycMOTpeHO 5 KOHTPOIbHBIX paboT U 1 uTOroBasl.
IleHHOCTHBIE OPHEHTHPDI COAEPKAHUA Kypca GU3HKH



B 0CHOBHO# 11IKOJIE€ IIEHHOCTHBIE OPUEHTUPBI ONPEACTSAIOTCS celMPUKOn (PU3UKN KaK HAyKH, B KAUECTBE IEHHOCTHBIX OPHEHTUPOB (PU3UUECKOT0 00pa3oBaHUs
BBICTYIAIOT O0BEKTHI, U3ydaeMble B Kypce (PU3HUKH, K KOTOPBIM Y yJaluxcsi popMHUpYyeTCsi IEHHOCTHOE OTHOIIeHHE. B pe3ynbrare n3ydenus (pU3NKu B OCHOBHOM
IOKOJIC 1ToJIy4YaT HaﬂbHeﬁmee Pa3BUTUC JIMYHOCTHBIC, PCTYIIITUBHBIC, KOMMYHHUKATHBHBIC U ITO3HABATCIIbHBIC YHUBCPCAJILHBIC y‘-Ie6HBI€ I[ef/’ICTBI/DI, yqe6Ha51
(o6mas u mpeameTtHas) u obmenoib3oBarenabckast MKT-koMmeTeHTHOCTh 00y4aromuxces, COCTaBIISIONINE ICUXO0JIOTO-TIEAArOTHUYECKYI0 U HHCTPYMEHTAIbHYIO
OCHOBBI q)OpMI/IpOBaHI/ISI CIIOCOOHOCTH ¥ TOTOBHOCTH K OCBOEHHIO CHCTEMATHUYECKUX 3H3.HPII>1, HUX CaMOCTOSATCIbHOMY IOIIOJIHCHUTIO, IIEPCHOCY U MHTCTPALIUU,
CIIOCOOHOCTH K COTPYAHUUCCTBY U KOMMYHHKAIIUW, PCIICHUIO JIMYHOCTHO W COLIMAJIbHO 3HAYHNMBIX HpO6JI€M 1 BOIIJIOIICHUIO pemeHnﬁ B [IPAKTUKY; CIIOCOOHOCTH
K CAaMOOPraHM3aliH, CAMOPETYIISIINU U peduiekcuu. B xone n3ydenust GU3UKM y BBITYCKHUKOB OYIyT 3aJI05KE€HBI OCHOBBI (DOPMAIBHO -JIOTHYECKOTO MBIIIICHHS,
pedutekcun, 94To OyIeT CIIOCOOCTBOBATH:

¢ IIOPOKACHUIO HOBOI'O TUIIA ITIO3HABATCIIbHBIX NMHTCPCCOB (HHTepeca HE TOJBKO K Q)aKTaM, HO U K SaKOHOMepHOCTFIM);

* pacUIMPEHHIO U IEPEOPUCHTAINH PEPIECKCUBHON OLIEHKH COOCTBEHHBIX BO3MOXKHOCTEH — 3a MpeAessl y4eOHOM NeITeNbHOCTH B chepy CaMOCO3HAHMS;

* (hopMHUpPOBaHUIO CHOCOOHOCTH K II€JIENOJIaraHNI0, CAMOCTOSTEIbHOM MOCTAHOBKE HOBBIX YUEOHBIX 3a/1a4 U MMPOEKTUPOBAHUIO COOCTBEHHON y4eOH Ol
JesTenbHOCTH. B X0/1e n3yueHus: Gpu3nku o0ydaromuecs NpruooOpeTyT ONbIT IPOEKTHOM NESTENbHOCTH Kak 0c0001 (popMbl yueOHON paboThI, CIIOCOOCTBYIOLIEH
BOCIIMTAHUIO CaMOCTOSATCIBHOCTH, MHUIITMATUBHOCTHU, OTBETCTBECHHOCTH, ITOBBIINICHUIO MOTHBAaIlUu U 3(1)(1)GKTI/IBHOCTI/I y‘IG6HOI>i ACATCIIBHOCTH, B X0 1€ pCaIn3alnuu
MCXOJIHOTO 3aMbICIIa Ha TIPAaKTUYECKOM YPOBHE OBIIAJICIOT YMEHHEM BBHIOMPATh aJIeKBATHBIE CTOSIICH 3a/1a4e CPECTBA, MPUHIMATh PEIICHUS, B TOM YHCIIE U B
cuTyanusx HeonpenenéHHoctd. OHU MOTydaT BO3MOXKHOCTh Pa3BUTh CIOCOOHOCTH K pa3paboTKe HECKOJIBKUX BAPUAHTOB PEUICHUH, K TOMCKY HECTaHJaPTHBIX
pELIeHNH, TOUCKY M OCYLIECTBICHHIO HanboJiee MpueMiIeMoro pemeHus. B xoje niiaHupoBaHus 1 BBINOJIHEHHs y4€OHBIX HCCIIe0BaHNUN 00yJaroIrecs: OCBOSIT
YMCHHUEC OIICPUPOBATH TUIIOTE3aMU KAaK OTJIMYUTCIBHBIM HHCTPYMCHTOM HAYYHOT'O paCCyXACHH, HpI/IO6peTYT OIIBIT PCHICHUA MHTCIUICKTYAJIbHBIX 3a1a4 Ha
OCHOBE MBICJICHHOTO ITOCTPOEHUS Pa3IMYHBIX MPEATIOI0KEHUH U UX TIOCIIEeIYIONIe MpoBepKU. B pe3ynpTare 1eneHanpaBieHHONH y9eOHOH e TeIbHOCTH,
OCYILIECTBIISIEMOI B popMax yd4eOHOTO UCCIIEIOBaHUS, yUeOHOTO MPOEKTA, B XOJ€ OCBOCHHSI CUCTEMBI HAyYHBIX MOHSTUN Y BBITYCKHUKOB OYIIyT 3aJI03KEHBI:

* IOTPEOHOCTh BHUKATh B CYTh U3y4aeMBbIX MPOOJIEM, CTABUTh BONPOCHI, 3aTParuBaroOle OCHOBbI 3HAHUM, JIMYHBIH, COLIUAIBHBIA, HCTOPUYECKUN )KU3HEHHBIN
OIIBIT;

* OCHOBBI KDUTHYECKOTI'O OTHOLIEHUS K 3HAHHIO, ’KU3HEHHOMY OIIBITY;

* OCHOBBI LICHHOCTHBIX CY)KJICHUH U OLIEHOK;

* YBaXXCHHE K BEJIMUYUIO YEIOBEUYECKOTO pa3yMa, MO3BOJIAIOLIETO IPEO0A0JIEBATh HEBEKECTBO U MPEPACCYIKH, Pa3BUBATh TEOPETHUECKOE 3HAHUE, IPOIBUTATHCS B
YCTAHOBJIEHUH B3aMMOIIOHUMAHUS MEKIY OTAEIbHBIMU JIFOABMHU U KYJIbTypamH;

* OCHOBBI HOHUMAaHMsI IPUHIUIHATBHON OTPaHUYEHHOCTH 3HAHMSI, CYILIECTBOBAHMS PA3JIMYHBIX TOUYEK 3PEHMS], B3IUIAI0B, XapaKTEPHBIX JUIsSl pa3HbIX
COLIMOKYJIBTYPHBIX CPEJl M JIOX.

B ocHoBHOI! 11KOJIE HAa ypoKax (uU3MKH OyJeT NpoJospKeHa paboTa o (GOpMUPOBAHUIO U PA3BUTHIO OCHOB YMTATENIbCKOM KoMneTeHuHu. O0yuaromyecs
OBJIAJICIOT YTEHUEM KaK CPEJICTBOM OCYLIECTBICHHS CBOMX JAIbHEHININX [IJIAHOB: MPOJIOJDKEHUS 00pa3oBaHus U caMoOOpa30BaHysl, 0CO3HAHHOTO IJIAHUPOBAHUS
CBOET0 aKTYaJIbHOTO U NEPCHEKTUBHOIO KPyra YTE€HHsI, B TOM YHUCIIE J0CYTOBOT0, HOJArOTOBKU K TPYJOBOM M COLIMATIBHOM AESATEIbHOCTH. Y BBIIYCKHUKOB OyaeT
copmMHpoBaHa NOTPEOHOCTh B CUCTEMAaTHUECKOM YTEHUH KaK Cpe/ICTBE MO3HAaHUS MUpa U ce0sl B 3TOM MUpPE, FTapMOHM3ALlM1 OTHOIIEHUH YesloBeKa 1 00I11ecTBa,
co3/1aHuM 00pasa «1moTpedHoro Oyayuiero». Yyauuecs IpuoOpeTyT YCTONUMBBIM HaBbIK OCMBICIEHHOTO YTEHHMSI, IIOJIy4aT BO3MOXKHOCTb IPUOOPECTH HABBIK
pedIeKCUBHOTO YTEHUs. Y4Yaluecs OBIaJACIOT PA3IMYHbIMU BUAMHU U TUIIAMH YTEHUS: O3HAKOMUTEIbHBIM, H3y4alOIUM, IPOCMOTPOBBIM, IOMCKOBBIM U
BbIOOPOYHBIM; KOMMYHUKATHBHBIM YT€HUEM BCIYX U IO ceOsl; yueOHBIM U CaMOCTOSATENIbHBIM YTeHHeM. OHM OBJIaICIOT OCHOBHBIMH CTPATErUsMH UTEHUS
HAy4HBIX U JIPYTUX BUJIOB TEKCTOB U OyAYT CIIOCOOHBI BEIOpPATh CTPATETHIO YTEHHsI, OTBEYAIOLYI0 KOHKPETHOM yueOHOM 3a1aue.

Pe3yabTaThl (JIMYHOCTHBIC, MeTANIPeIMETHbIE U NPeIMETHbIE)
CrangapT ycTaHaBIMBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS 00YyUaIOIIMMUCS OCHOBHOM 00pa30BaTEbHON MPOTPaMMBbI OCHO BHOTO OOIIETrO
oOpa3oBaHus
Jluunocmmuoie:

L4 C(bOpMI/IpOBaHHOCTB MO3HABATCJIbHBIX HHTCPECOB HA OCHOBC PA3BUTHA MHTCIIJICKTYAJIbHBIX U TBOPYCCKUX CIIOCOOHOCTEH ydamuxcs,



e yOEKIEHHOCTh B BO3MOXXHOCTH MTO3HAHUS PUPOIbI, B HEOOXOAUMOCTH Pa3yMHOTO UCIOIb30BAHUS JOCTIKEHHUS HAYKU U TEXHOJIOTHH [yIs
JaTbHEHUIIEro pa3BUTHS YeIOBEUECKOTO O0IIECTBA, YBAKEHHS K TBOPLAM HAYKH U TEXHHKH, OTHOIIEHHE K (DU3HMKE KaK FJIEMEHTY
00111e4eNI0BeYECKON KYIbTYPHI;

CaMOCTOSITEJIBHOCTb B IPUOOPETEHUN HOBBIX 3HAHUM U IPAKTUUECKUX YMEHUM;

TOTOBHOCTb K BBIOOPY )KM3HEHHOTO ITyTH B COOTBETCTBUH C COOCTBEHHBIMU HHTEPECAMH U BO3MOXKHOCTSMU;

MOTHBAIU 00pa30BaTEIbHON AESITEIbHOCTH IKOJbHUKOB HA OCHOBE JIMYHOCTHO-OPUEHTUPOBAHHOTO MOX0/1a;

¢ (opMuUpOBaHHE IEHHOCTHBIX OTHOIICHUH IPYT K APYTY, YUUTEIIO0, aBTOPAaM OTKPBITHI U H300peTeHUH, pe3yabTaTaM OOydeHHS.
Memanpeomemnmnuie:

® OBJIA/IETh HABBIKAMU CAMOCTOSTEIBLHOIO IPUOOPETEHNUSI HOBBIX 3HAHU, OpraHu3aui yueOHOM e TeIbHOCTH, TIOCTAHOBKH LIEJIEH, IIaHUPOBaHMU 5,

CaMOKOHTPOJISl U OLIEHKU PE3Yy/IbTaTOB CBOEH J1€ATEIIbHOCTH, YMEHUS [IPEIBUIETh BO3MOKHBIE PE3yJIbTaThl CBOMX J€HCTBUM;

® [IOHUMATh PA3IUUUs MEXKAY UCXOIHBIMH (PaKTaMH U TUIOTE3aMHU JJIs UX 0OBSICHEHUS, TEOPETUUECKUMHU MOJIEISIMA U PEATIbHBIMU 00bEKTaMH,
OBJIaJIEBaTh YHUBEPCAIbHBIMHU YU€OHBIMU JICHCTBUSIMU Ha MIPUMEPAX FUIOTE3 sl 0ObSICHEHUS N3BECTHBIX (PAKTOB U SKCIIEPUMEHTAIBHOMN
MIPOBEPKHU BBIABUTAEMBIX THIIOTE3, pa3paOd0TKU TEOPETUUECKUX MOJIENIEH TPOLIECCOB WM SIBICHUN;

(dhopmupoBaHUEe YMEHHUS BOCIIPUHUMATD, IepepadbaThIBaTh U NMPEACTABIATH HH(OPMAIIUIO B CIOBECHOM, 00pa3HOl, CHMBOJIMYECKOU (popmax,

aHaAJIM3UPOBATh U NepepadaThIBaTh MOJYYECHHYIO HH(DOPMAIMIO B COOTBETCTBUH C IMOCTABJIEHHBIMH 3a/Ja4aMH, BBIACISATH OCHOBHOE COJIep/KaHNe

MIPOYUTAHHOTO TEKCTa, HAXOUTh B HEM OTBETHI Ha MOCTaBJICHHbIE BOIIPOCHI U U3JIaraTh €ro;

e pUOOpPETaTh OMBIT CAMOCTOATEIHHOIO MOKCKA, aHAIM3a U 0TOOpa HH(OPMALIMU C UCTIOIb30BAaHUEM PA3IMYHbIX HCTOYHUKOB U HOBBIX
MH(OPMALIMOHHBIX TEXHOJIOTUH /7Sl pelIeHHs] T03HABaTEIbHbBIX 3a/1a4;

® pa3BMUBAaTh MOHOJIOTHYECKYIO U AUATIOTUYECKYIO PeUb, YMETh BbIPaKaTh CBOM MBICIIU U CIIOCOOHOCTH BBICIYILIMBATH COOECETHIKA, TOHUMATh €T0
TOYKY 3pEHMS], IPU3HABATH IIPABO APYTOro YEIOBEKa HA NHOE MHEHUE;

e OCBauBaTh MPUEMBI ICHCTBUI B HECTAHJAPTHBIX CUTYAIUIX, OBJIa/I€BaTh IBPUCTUUECKUMHU METOJAMH PEIICHUS TPOOIIeM;

¢dbopMupoBaTh yMeHHE paboTaTh B IPYIIE C BHIIIOJHEHUEM PA3IMNUYHBIX COLIMATBHBIX POJIeH, IPEACTABIATh U OTCTauBaTh CBOM B3Il U

yOEXKIeHHsI, BECTU JUCKYCCHUIO.

Ilpeomemmnowie:

e (opmupoBaTh NpeACTaBICHUS O 3aKOHOMEPHOH CBSI3U U MO3HAHUS SIBIICHUIN HMPUPOJIbl, 00 0OBEKTUBHOCTU HAYYHOTO 3HAHHUS; O
cUCTeMOo0Opa3yrolei poiau GU3NKU IS pa3BUTHA APYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA; 0 HAYYHOM MUPOBO33PEHUU KaK
pe3ynbTaTe U3y4eHUs] OCHOB CTPOEHHS MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

(dhopMUpOBaTH NEPBOHAYAIBHBIE MPEACTABICHUS O (PU3MUECKON CYUHOCTH SIBJICHUI MPUPObI (MEXaHUUYECKUX, TEIUIOBBIX, AIIEKTPOMArHUTHBIX U

KBaHTOBBIX), BUAAX MaTepUU (BEIIECTBO U MOJIE), IBUKEHUH KaK CIIOCO0E CyIIeCTBOBAHUS MAaTEPUH; YCBAUBATh OCHOBHBIE HJIEU MEXaHUKH,

ATOMHO-MOJIEKYJISIPHOTO YYEHUSI O CTPOCHUU BEIIECTBA, YIEMEHTOB 3JIEKTPOJMHAMUKHI U KBAHTOBOM (PM3UKH; OBIIAI€BATh MOHATUIHBIM amapaToM

Y CUMBOJIMYECKUM SI3bIKOM (PU3UKU;

¢ pUOOpPETaTh OMBIT MPUMEHEHUS HAYUHBIX METOOB MO3HAHUS, HAOMIOIeHUS (PU3HUECKUX SBJICHUN, TPOCTHIX SKCIIEPUMEHTAIBHBIX UCCIEI0BAHUN,
NPSIMBIX ¥ KOCBEHHBIX U3MEPEHUH C UCTOJIb30BAHUEM aHAIOTOBBIX U IIU(PPOBBIX U3MEPUTENBHBIX TPHOOPOB; MOHUMATh HEU30€KHOCTD
MOTPELTHOCTEN JTI0OBIX U3MEPEHMUIA;

® [OHMMAaTh (pU3MUYECKHE OCHOBBI U MPUHIIMIIBI JeHCTBUS (pabOThl) MAIlIMH U MEXaHU3MOB, CPEJCTB NEPEABHKEHUS U CBSA3U, OBITOBBIX TPUOOPOB,
IIPOMBIIIJIEHHBIX TEXHOJOTNYECKUX IPOLECCOB, BIMSIHUE UX Ha OKPYKAIOIIYIO CPEly; OCO3HABATh BO3MOKHBIE IPUYUHBI TEXHOTEHHBIX U
HKOJIOTHYECKUX KaTacTpod;

® 0CO3HaBaTh HEOOXOAMMOCTb IPUMEHEHHUS JOCTHKEHUS (PU3UKU U TEXHOJIOTUH JUTsS pallMOHAIBHOTO MPHPOI0TIONb30BaHUS;



e OBJIAJIEBaTh OCHOBAMHU 0OE30MACHOTO MCIIOJIB30BAHUS €CTECTBEHHBIX U HCKYCCTBEHHBIX EKTPUUECKUX U MATHUTHBIX TOJIEH, 3JIEKTPOMAarHUTHBIX U
3BYKOBBIX BOJIH, €CTECTBEHHBIX M HCKYCCTBEHHBIX HOHU3UPYIOIIUX U3TYYeHUH BO N30eKaHNE UX BPETHOTO BO3/ICHCTBUS HAa OKPYXKAIOIIYIO Cpe1y U
OpPraHM3M 4Y€JI0BEKa;

® pa3BHUBAaThb YMEHHUE IIJIAHUPOBATH B IIOBCEJHEBHOM )KU3HU CBOU JCUCTBUSA C IPUMEHEHUEM ITOJIyYEHHBIX 3HAHUM 3aKOHOB MEXAHUKH,
ANIEKTPOJMHAMUKH, TEPMOAMHAMUKY M TEIUIOBBIX SBJICHHM C IIETbI0 COEPEKEHUS 37J0POBbS;

(hopMUpPOBATH NPEACTABICHUS O HEPATMOHATBHOM HCIIOJIH30BAHUH MPUPOIHBIX PECYPCOB M SHEPTHH, O 3arpsI3HEHUH OKPYXKAroIei

COAEPKAHHME TEM YYEBHOTI'O IIPEJIMETA:

No HaszBanue tembl KonnuectBo Conepxanue
9acoB
Pazgen 1 | 3akoHbl B3aMMOJIEHCTBUSI U IBH>KCHUS TEIT. 34 MarepuanbHas Touka. Cucrema otuera. [lepemenienue. CkopocTh

IIPSIMOJIMHENHOTO PABHOMEPHOTO JBMXkeHUs. [IpsamonnHeitHoe
PaBHOYCKOPEHHOE JBHKEHUE: MTHOBEHHAsI CKOPOCTh, YCKOPEHHE,
nepemenieHue. I'padmku 3aBUCUMOCTH KUHEMATHYECKUX BEJIMUUH OT
BPEMEHU TP MPSAMOJUHEHHOM U PAaBHOYCKOPEHHOM JIBUKEHHUH.
WNuepumanbHas cucreMa otcuera. [1epBblil, BTOpOU M TPETUH 3aKOHBI
Hprorona. CBoboHoe nagenune. HeBecomocTh. 3akOH BCEMHUPHOTO
Tarotenus. UMmynsc. 3aKOH COXpaHEHUs] UMITYJIbCa. PeakTUBHOE ABUKEHHE.

Pazgen 2 | Mexanndeckue KojaeOaHus M BOJHBI. 3BYK. 16 Koneb6arenbroe nemwkenne. Konebanus rpysa Ha npyxuHe. CBOOO HBIE
koneOanus. KonebarenpHas cucrema. MasTHUK. AMIUTHTY/Q, TIEPUOI,
yacToTa Koyiebanui. [IpeBparnieHue s3Hepruu npu KojiedaTeIbHOM
JBIDKCHHUH. 3aTyxarolue Kojaeoanus. BeinykieHnbie kojaebanus. Pezonanc.
Pacnipoctpanenue kosnebanuii B ynpyroi cpeze. [lonepeunsie u
MPOJOJIbHBIE BOHBL. J[nrHa BoHbL. CBS3b JUTMHBI BOJHBI CO CKOPOCTBIO €€
pacnpocTpaHeHus U epruo oM. 3ByKoBbIe BoJIHBL. CKOpOCTh 3ByKa. BricoTa,
TEMOp U TPOMKOCTD 3BYKa. 3BYKOBOW PE30HAHC.

Paznen 3 | DaexTpoMarHuTHOE MoJe. 26 OaHOpoIHOE U HEOTHOPOAHOE MarHUTHOE NoJie. Hampasiienue Toka u
HaIpaBlieHUE JIMHUN ero MarHuTHoro mnouis. [IpaBuso GypaBuunka.
Ob6napyxenue maruutHoro noJs. [Ipasuno neBoit pyku. OnbiTel Dapases.
DnexTpoMarHuTHast UHAYKIUs. [lepeMeHHbIN TOK. DIEKTPOMarHuTHOE MOJIe.
DneKkTpoMarHuTHbIE Kosiebanus. CKOpOCTh pacpoCTpaHEHUS
aeKTpoMarHuTHeIX BosiH. Konaencatop. KonebarenbHbli KOHTYP.
[TonyueHue 3MeKTPOMAarHUTHBIX KoJeOaHui. [[pUHIIUTIBI paInoOCBs3H U
teneBusieHus. Jlucnepcus cpera.

Pasnen 4 | CrpoeHue aToMa U aTOMHOTO S7pa. 19 PannoakTHBHOCTB KaK CBHJIETENBCTBO CJIOKHOTO CTPOCHUS aTOMOB. AJbda-,
6era-, ramma-usnydenus. OnbsITel Pezepdopna. SAnepnas Moaens atoma.
PagunoakTuBHBIE NpeBpallieHns: aTOMHBIX saep. [IpoToHHO-HEWTpOHHAs
Mozens sapa. [lenenue sanep ypana. Llennas peakuus. TepmosinepHast
peaxiusi.

Pasnen 5 | Crpoenue u 3Bosonus BeeneHHol. 7




KAJIEHIAPHO-TEMATHUYECKHAM IJIAH

HOMEDP KOJIMYECTBO | JaTa MpOBEICHUS YpOKa
ypoka cojepxanue (pa3zaei, Tema) 4acoB MpUMeYaHus
110 TUIAHY ‘ 1o (akry
PA3JEJI 1.3AKOHBI B3AUMOJIEUCTBUSI U JIBUKEHUS TEJL 34
1/1 BBoHBIN HHCTPYKTaX 10 OXpaHe Tpyaa. MarepuanbHas Touka. Cucrema 1
oTyera.
2/2 [lepememenue. OnpeneneHne KOOPAWHATHI IBIKYIIETOCS TeTa. 1
3/3 [lepemernienue nMpu MpsIMOIMHEIHOM PaBHOYCKOPEHHOM JIBM)KCHUH. 1
4/4 I'padmueckoe npeacraBaeHUe IBUKEHUS. 1
5/5 Pemenue 3agau mo teme «I'padudeckoe npeacTaBieHne IBUKESHUS. 1
6/6 PaBHOyCKOpEeHHOE IBIKEHUE. Y CKOpEHHE. 1
717 CKopocCTh MPSAMOJIMHENHOTO paBHOYCKOpPEHHOTO ABMkeHUs. [ paduk 1
CKOpOCTH.
8/8 [Tepemenienue mpu paBHOYCKOPESHHOM JIBHKCHHH. 1
9/9 Pemenue 3agau mo reme «PaBHOYCKOpEHHOE ABMKCHHEY. 1
10/10 IlepBUYHBIi HHCTPYKTAK MO OXpPaHe TPyAa HAa padouyeM MecTe. 1 Jlaboparopnas pabota
JlaGoparopuasi padora Ne 1 «McciienoBanue paBHOYCKOPEHHOT 0
JABHMKeHHs 0€3 HAYAJIbHON CKOPOCTH
11/11 OTHOCHUTEIHHOCTD JIBU)KCHUSI. 1
12/12 HuepumansHbie cucteMbl oTyeTa. [lepBbiii 3akon HeloToHa. 1
13/13 Bropoii 3akon HerotoHa. 1
14/14 Pemenue 3amau o teme «Bropoii 3akoH HeroToHa». 1
15/15 Tperuii 3akoH HproTona. 1
16/16 Pemenue 3amau Ha 3akOHEI HpIO0TOHA. 1
17/17 KonTpouabsnas padora Nel no teme «IIpssmosinHerinoe 1 KontponsHas pabora
PaBHOYCKOpeHHOe ABH:KeHHe. 3akoHbl HeloToHaY.
18/18 AHanu3 KOHTPOJIBHOM paboTh! 1 Koppekius Y Y /. CBoOonHOe najeHue. 1

Yckopenue




CBOGO,Z[HOFO mageHus. HeBecoMocCTs.

19/19 IlepBu4HBIii HHCTPYKTAaK 110 OXpPaHe TPyJa Ha paboueM mecTe. 1 JlaGopaTopnas pabora
JlabopaTopnasi pabora Ne 2 «M3mepeHne ycKkopeHHs1 CBOOOAHOI0
najgeHns»

20/20 Pemenue 3a1a4 o Teme «CB0oOOIHOE MafeHuE. Y CKOpEHHUE CBOOOTHOTO 1
TaICHUS

21/21 3akoH BcemupHOro TSAroTeHusl. 1

22/22 Pemrenue 3agau mo reme «3aKOH BCEMHPHOTO TATOTCHUSI. 1

23/23 YckopeHne cBOOOHOTO TaJIeHUs Ha 3eMJIe B IPYTUX HEOSCHBIX TeJax. 1

24/24 [IpsimonuHEtHOE M KPUBOJIMHEIHOE IBHKEHUE. 1

25/25 JIBMKEHHE Tea 10 OKPYKHOCTH C TIOCTOSTHHON TI0 MOYJTFO CKOPOCTBIO. 1

26/26 HckyccTBEHHBIE CITyTHUKH 3EMITH. 1

27127 Pemrenne 3ana4 o reme «/IBrkeHne Tena o OKpyKHOCTH € IIOCTOSIHHON 1
IO MOJTYJTIO CKOPOCTBION.

28/28 Nmrynse Tena. UMIyabe CHITBI. 1

29/29 3aK0oH COXpaHEHUs UMITYJIbCA Tea. 1

30/30 PeakTuBHOE JBUKECHUE. 1

31/31 Pemenue 3a1a4 o TeMe «3aKOH COXpPaHCHHS HMITYJTbCA) 1

32/32 3aKOH COXpaHCHHS SHEPTHH. 1

33/33 Pemenue 3a1a4 Ha 3aKOH COXPAHEHHS SHEPTHUU. 1

34/34 KonTtpoJsbHas padora Ne2 no teme «3aKOHbI COXPaHEHUS». 1 KontpospHast paboTa
PA3JIEJI 2.MEXAHUYECKHUE KOJIEBAHUS U BOJIHBI. 3BYK. 16

1/35 AHanu3 KOHTPOJIbHOM paboThl U Koppekuus Y Y /. 1
Konebarensuoe aemxkenne. CBoOOIHEIE KOJIEOAHHUS.

2/36 Bennuunsl, XapakTepu3yromue KoyiedaTelbHOe IBHKEHUE. 1

3/37 IlepBHUYHBII HHCTPYKTAasK 110 OXpPaHe TPyJa HAa padoyeM mMecTe. 1 JlaGopatopHnas pabora
JlabopaTopnasi pa6ora Ne 3 «MccienoBanne 3aBHCHMOCTH NePHOAA U
YacTOThI CBOOOAHBIX KOJIeOAHMIT HUTSHOIO MAsITHUKA OT €ro JUIMHbD)

4/38 ["apmMoHuUeckue KojebaHusl. 1

5/39 3aryxatomue KoyuebaHus. BeiHyX1eHHbIe KOJIeOaHusI. 1




6/40 Pe3onanc. 1
7141 Pacnipoctpanenue konedanuii B cpene. BoiHsl. 1
8/42 Jlnuna BosiHbl. CKOPOCTh paclipoCTPaHEHHUS BOJIH. 1
9/43 Pemenue 3anau no teme «lnuHa BoiaHbl. CKOPOCTh pacpoCTpaHEHUS 1
BOJIH.
10/44 Wcrounuku 3Byka. 3ByKOBBIE KOJI€OaHUSI. 1
11/45 BricoTa, TeMOp 1 TPOMKOCTB 3BYKa. 1
12/46 Pacnipoctpanenue 3Byka. 3ByKOBBIC BOJTHBI. 1
13/47 OTtpaxeHue 3ByKa. 3ByKOBOW PE30HAHC. 1
14/48 WuTepdepenmys 3ByKa. 1
15/49 Pemenne 3amau mo teme «MexaHuueckue KouaeOaHus U BOIHBD) 1
16/50 KonTtpouabHas padora Ne3 no teme «MexaHuveckue KoJiedaHus u 1 KounTponbhas pabora
BOJIHBI»
PA3JIEJI 3. 9JIEKTPOMATHUTHOE I1OJIE. 26
1/51 AHanu3 KOHTPOJIBHOU paboThI M Koppekmus Y'Y /. 1
MarsauTtHoO€ noJe.
2/52 HampapiieHne TOKa ¥ HalpaBJICHUE JIMHANA €r0 MarHUTHOTO TTOJISL. 1
3/53 OO6HapyxeHHue MarHUTHOTO TIOJIS 110 €T0 ACHCTBHUIO HA JICKTPUYECKUHN TOK. 1
[IpaBuio s1eBoOi pyKH.
4/54 Pemenue 3a1a4 Ha MPUMEHEHHE TTPABUIT JICBOU U TIPABOM PYKH. 1
5/55 MarHuTHast UHIYKIIHSL. 1
6/56 MarHuTHBI# TOTOK. 1
7157 SIBJieHUE IEKTPOMArHUTHON HHIYKIIUU 1
8/58 IlepBHU4HBII HHCTPYKTAaK N0 OXpPaHe TPyJa HAa padoyeM mecTe. 1 JlaGopatopHas pabora
JladopaTopHas padora Ne 4 «3y4yeHue siBJIeHHUS JJTCKTPOMATHUTHOM
WHAYKIHI)
9/59 Hanpasnenne nnaykinuonsoro toka. [Ipasuno Jlenna. 1
10/60 SIBneHune caMOMHAYKIIUU 1
11/61 [Tonyuenue u nepeaaya NEPEMEHHOIO JIEKTPUUECKOTO TOKA. 1




Tpancdopmarop

12/62 Pemenue 3amau o reme «Tpancdopmarop» 1

13/63 DNEeKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHBIEC BOJIHBI. 1

14/64 Konebarenbublit kouTYp. [lomydeHne 3neKTpoMarHuTHBIX KoJieOaHuil. 1

15/65 [IpuHIMIBI paTUOCBSI3U U TEIEBUICHMUSL. 1

16/66 DnekTpoMarHuTHas npuposa ceera. MHTepdepenus cera. 1

17/67 [Ipenomiienne cBera. PU3MUECKUI CMBICIT ITOKA3ATEIS IPEIOMIICHHUSL. 1

18/68 | Ilpenomienue cBera. 1

19/69 Hucnepcus ceeta. LBera Ten. Criekrporpad. 1

20/70 Tuns! cnexkTpoB. CrieKTpanbHbIN aHAU3. 1

21/71 [Tornonienue u ucnyckanue cera aromamu. IIponcxoxaenue 1
JINHENYaThIX CIIEKTPOB.

22/72 IlepBu4HBIi HHCTPYKTAK 110 OXpPaHe TPyJa HAa paboueM MecTe. 1 Jlaboparopnast pabota
JlaGoparopHasi padora Ne 5 «HabaroneHne CnjiOMIHOr0 U JIUHEH4aToro
CIEKTPOBY

23/73 Pemenue 3a1a4 o TeMe «JICKTPOMArHUTHOE TTOJIE». 1

24/74 Pemenue 3a1a4 o TeMe «JICKTPOMArHUTHOE TTOJIC». 1

25/75 O06o01IeHre 1 cucTeMaTrU3aIisl 3HaHUH 110 TeMe « DJIEKTPOMArHUTHOE 1
oJIe

26/76 KonTtpoabHas pa6ora Ned 1o teme «JIeKTPOMATHUTHOE MOJI€» 1 KontponbHas padota
PA3JEJI 4. CTPOEHUE ATOMA U ATOMHOI'O AJPA. 19

1/77 AHanu3 KOHTPOJIbHOM paboThl U Koppekuus Y'Y /. PannoakTHBHOCTS. 1
Monenu atoMOB.

2/78 PanuoakTHBHBIC ITPEBPAIICHHS AaTOMHBIX SIIEP. 1

3/79 Pemenue 3a1a4 no treme «PasnoakTUBHbIE IPEBPAILIEHHS] ATOMHBIX SIIEPY. 1

4/80 OKCIIepUMEHTAIIBHBIE METOAbI MCCIIEI0BAHNS YACTHULL. 1

5/81 OTKpbITHE IPOTOHA U HEUTPOHA. 1

6/82 CocraB aTOMHOTO siipa. SlnepHble CUIIBI. 1




7/83 Oueprus cBs3u. Jledekr macc. 1

8/84 Pemenue 3a1a4 o Teme «Heprus cBs3u. [edext macey. 1

9/85 Henenue saep ypana. Llermnas peakmmsi. 1

10/86 Snepusrii peakrop. IIpeoOpazoBanre BHyTpEHHEH SHEPTHUH AaTOMHBIX sIJIEP 1
B DJICKTPUYECKYIO SHEPTHIO.

11/87 ATOMHasI SHEpreTUKa. 1

12/88 Buonornyeckoe neiictBue paguanyu. 3aKOH PaJHOAaKTHBHOTO pacmaia. 1

13/89 Pemenue 3a1a4 o TeMe «3aKOH paIiOaKTUBHOTO pacmaiay. 1

14/90 TepmosinepHast peakiusi. 1

15/91 IlepBU4HBIi HHCTPYKTAK N0 OXpaHe TPy/Aa HA pa0oyem MecTe. 1 Jlaboparopnast pabota
JlaGoparopHas padora Ne 6 «3MepeHue eCTECTBEHHOT 0
PaAMANMOHHOT0 (POHA TO3MMETPOM

16/92 IMepBuYHBIii HHCTPYKTAK MO OXPaHe TPY/Aa HA paboyeM MecTe. 1 JlabopaTopHnast paboTa
JlaGoparopHas padora Ne 7 « U3yuenue aejieHus siipa ypaHa mno
doTorpadusim roroBbIX TPEKOB)

17/93 IlepBUYHBIi HHCTPYKTAK MO OXPaHe TPyAa HA padoueM MecTe. 1 Jlaboparopnas pabota
JlaGoparopHas padora Ne 8 «OueHka nepuojaa mojgypacnajua
HAXOASAIMXCH B BO3AyXe MPOAYKTOB paciaja ra3a pagoHa

18/94 IlepBUYHBIi HHCTPYKTAK MO0 OXpaHe TPy/Aa HA padoueM MecTe. 1 Jlaboparopnas pabota
JlaGoparopHasi padora Ne 9 «3y4yeHue TPEKOB 3apAKEHHbIX YaCTHI
10 roToBbIM (poTorpadpusam»

19/95 KonTpoabHas padora Ne5 no reme «CTpoeHHe aTOMa M aTOMHOT0 1 KonTponsnas pabora
sApay
PA3JIEJI 5. CTPOEHHUE ¥ 3BOJIIOIIMS BCEJJEHHOJ. 7

1/96 AHanu3 KOHTpoJIbHOH paboTsl 1 koppekuus Y Y. Coctas, ctpoeHue u 1
npoucxoxaeHue CoTHEYHOU CHCTEMBI.

2197 bosbmme nnanetsl CoTHEYHOUW CUCTEMBI. 1

3/98 Mansie Tena CoTHEYHOU CUCTEMBI. 1

4/99 Crpoenue, nznydenus u sBosronnst CoiHIa v 3Be31,. 1

5/100 CrtpoeHue u 3BoJoIUs BeeneHHo. 1

6/101 HTorosasi KOHTpoJIbHas1 padoTa 1 KonTtpospHast paboTta

7/102 AHanmn3 KOHTpOJIbHOH paboThl ¥ Koppekius YV /. O0oO0ienue u 1




cucTeMaTH3alus 3HaHUH 3a Kypc QU3UKHU 7-9 KIIaccoB.

YueOHo —MeTOAMYECKO€E o0ecneueHne YUeOHOro mpoiecca

A. B. Ilepprikus , E. M. I'yrHuk ®@usuka 9 ki1.: YueOHuK 1151 0011eo0pazoBarebHbIX yuapexkaenuii. — M.: Ilpoda, 2004;

P. I. MunbkoBa. Pabovas tetpaap mo ¢pusuke: 9xi.: k yaeOHuky A. B. [lepeimkuna, E. M. I'ytauk «®usuka. 9 ximace» (M.: Ipoda)— M.: Dx3amen, 2008;
B. U. Jlykamuk. CoopHuk 3agau o gusuke 7-9 xi. — M.: [Ipocseuienue, 2003;
A. B.
B. A.

N
3=

[Neppimkun, H. B. ®unonosua COopHuk 3aaau o gusuke 7-9 xi.— M.: Dx3amen, 2004.

KoposuH, B. A. Opnos [Iporpammsl 111 06111e00pa3zoBaTenbHbIX yupexaenuil. ®uzuka. Actponomus. 7-11 xki1.— M.: [Ipoda, 2009;
H. K. XannanoB HactonpHas kHura yunrens ¢gusuku. 7-11 ki.— M.: Dkemo, 2008.
lNazera «®wuszukay, uznarensckuii 1oM «llepBoe ceHTIOPs».
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INJIAHUPYEMBIE PE3YJIbTATBI U3YUEHUS YUEBHOT'O ITIPEJIMETA:
Boinycknuk naywumcsa:

* coOMroaTh MpaBMIa 0€30MMACHOCTH M OXPaHbI TPy/Ja MPH paboTe ¢ yaeOHBIM 1 1a00paTOPHBIM 000pYIOBaHUEM;

* IOHUMATh CMBICIT OCHOBHBIX (DM3HUECKUX TEPMHUHOB: (pr3HIecKkoe Telo, (pu3nudeckoe sBiIcHHEe, (GU3NUYecKas BeTMUNHA, ¢/I1 HUIBl U3MEPCHHS,

* pacrno3HaBaTh MPOOIEMbl, KOTOPbIE MOXKHO PELIUTH MPU MOMOIIH (PU3NUECKUX METOO0B; aHATU3UPOBATH OT/ENIbHbIE 3TAIlbl IPOBEICHUS HCCIe0 BAHUN U
MHTEPIPETUPOBATH PE3YNIbTAaThl HAOMIOIEHUHN U OTIBITOB;

* CTABUTbH OIIBITHI [0 UCCIENOBAHUIO (PM3MUECKUX SIBJICHUN M (PU3UUECKUX CBOICTB Tel 0€3 UCIO0JIb30BAHUS MPSIMBIX U3MEPEHUI; TPU 3TOM (POPMYIHUPOBAThH
npobseMy/3amady yaeOHOTO 3KCIIEpUMEHTA; COOMPaTh YCTAHOBKY M3 MPEIJI0KEHHOTO 000PY/I0BaHUS; IIPOBOIUTH OIBIT U ()OPMYJIUPOBATH BHIBOIBI.

* IOHUMATh POJIb IKCIIEPUMEHTA B OJYYEHUH Hay4YHOU MH(OpMAaLIUK;

* IPOBOJIUTH MPSIMbIE U3MEpPEHUsT GU3NUECKUX BETUUYHMH: BpEMs, pacCTOsIHUE, Macca Teja, 00beM, cuiia, TeMIiepaTypa, aTMocepHoe JaBjIeHH e, BIaXKHOCTh
BO3JlyXa, HANPsDKEHHE, CUila TOKA, paAUallMOHHBINA (OH (C UCTOIB30BAaHUEM JI03UMETPA); IPU TOM BBIOMPATh ONTHUM AJIbHBINA CIIOCOO U3MEPEHHUS U UCTI0Ib30BAaTh
MPOCTEUIIINE METOAbl OLIEHKHU MOTPEIIHOCTEN U3MEPEHU.

* IPOBOJUTH HCCIIEI0OBAHNE 3aBUCUMOCTEH (PU3HUECKUX BEJIMYMH C UCIIOJIB30BAHUEM MPSIMBIX U3MEPEHUI: IIPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCUPOBAThH
PE3yJbTaThl MOJIYYEHHOHN 3aBUCUMOCTH (PU3MUECKUX BEJIUYUH B BUE TaOIUIl U rpaMKOB, JI€1aTh BEIBOJIBI 10 Pe3yJIbTaTaM HCCIICOBAHMUS;

* IPOBOJIUTH KOCBEHHBIE U3MEPEHUs (DU3MUECKUX BEIMYHH: MPU BBIOJIHEHUN U3MEPEHH cOOUpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CJIEIYs MPE II0KEHHOM
MHCTPYKIMH, BRIYUCISATH 3HAUCHUE BEJIMYUHBI U aHATTU3UPOBATh MOJIyYEHHBIE PE3YAbTAThl C YIETOM 33JaHHOW TOUHOCTH U3MEPEHUII;

* aHAJIM3UPOBATH CUTYAIIMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, y3HaBaTh B HUX MPOSBICHUE U3YUYEHHBIX (U3NUYECKUX SIBICHUN UM 3aKOHOMEPHOCTEH U

MPUMEHITh UMEIOIIMECS 3HAHUS Ui UX OObICHEHUS;

* IOHUMATh MPUHIUIBI ACHCTBUS MAIINH, TPUOOPOB U TEXHHUUECKUX YCTPOUCTB, YCIOBHS UX 0€30MacHOTO UCIIOJIb30BaHUS B TOBCEIHEBHOM K13 HH;

* HCIIOJIb30BATh MPH BHITIOJIHEHUH YU€OHBIX 3a7]a4 HayYHO-TIOMYISIPHYIO TUTEPATYPY O (PU3HUECKUX SIBICHUSX, CIIPABOYHBIE MaTepUalbl, pecypchl HTepHeT.
MEXAHUYECKHUE SABJIEHUA

Boinycknuk naywumcea:

* pacro3HaBaTh MEXaHUUECKUE SBICHUS U OOBSICHATH Ha OCHOBE UMEIOIINXCS 3HAHWH OCHOBHBIC CBOMCTBA UJTH YCIIOBUS MPOTEKAHUS ITUX SBJICHUI: paBHOMEPHOE
1 HEPaBHOMEPHOE JIBIDKEHUE, PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE TBUKEHHE, OTHOCUTEILHOCTh MEXaHUUYECKOTO JBIKEHUs, CBOOOTHOE MaIeHIE
TEJ, PABHOMEPHOE JIBIKEHHE M0 OKPYKHOCTH, HHEPIIUs, B3aUMOJICHCTBHE TN, PEAKTHBHOE ABMKCHUE, TIepeada JaBJIeHUs TBEPABIMHU TeJIaMH, KHUAKOCTIMHU U




razamu, aTMoc(epHoe JaBlCHHE, TNIABAaHHUE TEJl, PABHOBECHE TBEP/IBIX TEJ, UMEIOIINX 3aKPEIICHHYIO OCh BpallleHHsI, K0JIeOaTeIbHOE BIKEHUE, PE30HAHC,
BOJIHOBOE JIBUYKEHUE (3BYK);

* OTIHMCHIBATh U3yYCHHBIE CBOIMCTBA TNl M MEXaHUYECKHUE SIBICHUS, UCTIONb3Ys (PU3NYECKHE BEIMYMHBL: ITyTh, IEpEeMEIIeHIe, CKOPOCTh, YCKOPEHUE, TTePUO/T
oOpalieHus, Macca Teja, IVIOTHOCTh BEIECTBa, CHIIa (CuJla TSHKECTH, CHJIa YIIPYTOCTH, CHJIA TPEHUS), TaBJICHUE, UMITYIIbC TeJla, KHHEeTHYE CKasi SHepTus,
MOTEHIMaNIbHAs SHEPI s, MeXaHnueckast paboTa, Mexannueckas MomHocTb, KIT/[ nmpu coBepiieHr# paboThI C HCHOIB30BAHUEM MIPOCTOr0 MEXaHU3Ma, CHJIa
TPEHUs, aMIUTUTY/Ia, IEPUO U YaCTOTa KOJIeOaHH, IITMHA BOJIHBI M CKOPOCTH €€ pacIpOCTPpaHEHHs; TPHU OTIMCAHUH MTPABUIBHO TPAKTOBAThH () U3HUECKHIA CMBICIT
UCTIOJIb3YEMBIX BEJTMUNH, UX 0003HAUCHUS U €AUHUIIB H3MEPEHHS, HAXOIUTh (POPMYIIbI, CBSA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMYUHY C APYTHMH BETHUYMHAMH,
BBIYMCIIATH 3HAUCHHUE (PU3MUECKON BEIIMYUHBL;

* QHAJIM3UPOBATH CBOICTBA TeJl, MEXaHUYECKUE SIBJICHUS U MPOLIECCHI, UCIOJB3Ys (PHU3NUECKUE 3aKOHBI: 3aKOH COXPAaHEHHsI SHEPTHH, 3aKOH BCEMHPHOTO
TATOTEHHUS, IPUHLIMII CYNEPIIO3UIIMM CUJI (HaX0XkAeHue paBHoAecTBytomen cuibl), I, I1 u I1I 3akonsr HeloToHa, 3aK0OH coXpaHeHUs UMITyJbca, 3aKOH [ 'yka, 3aKoH
[Tackans, 3akoH ApxrMena; Ipyu 3TOM pa3InyaTh CIOBECHYIO (GOPMYIHPOBKY 3aKOHA M €M0 MaTEMaTHUECKOE BhIPAKEHHUE;

* pa3anyaTh OCHOBHBIE IPU3HAKHU W3YYEHHBIX (PU3UUECKUX MOJIENIeH: MaTepralibHasl TOUKa, HHEpIMAIbHAs CUCTEMA OTCUETA;

* pemarh 3aJa4u, UCHOJb3Ys PU3NUYECKHE 3aKOHBI (3aKOH COXPaHEHUS SHEPIHH, 3aKOH BCEMUPHOI'0 TATOTEHUS, NpUHIMN cynepno3unuu cui, 1, [T u 111 3akonst
HreroToHa, 3aKk0H coxpaHeHUs! UMITyJIbca, 3aKoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u GopMyJbl, CBsI3bIBatOIINe (PU3HMUECKHUE BETUUNHBI (ITyTh, CKOPOCTH,
YCKOpEHHUEe, Macca Tena, INIOTHOCTh BEIeCcTBa, CUila, JaBJIEHNE, UMITYJIbC TeJla, KHHETUYeCcKasi SHEpTUs, MOTeHIIMaIbHasl SHEprus, MexaHn4eckas padora,
MexaHuueckas MoimHocTh, KIIJ] mpocToro Mexanusma, cusia TpeHHUS CKOJIbKEeHHsI, KOA(hGUIUEHT TPEeHHs, aMILTUTY/a, IEPUO]] U YacToTa KoJieOaHUM, AITuHA
BOJIHBI M CKOPOCTb €€ pacIpoOCTPAaHEHNs): Ha OCHOBE aHaJIM3a yCIOBHS 3a/1a4M 3aIIUChIBATH KPATKOE YCIOBUE, BBIIEISTh (PU3NUYECKHE BEIUUNHBI, 3aKOHBI U
(dbopMyIibl, HEOOXOIUMBIE JUTSI €€ PeleHus], IPOBOAUTH PACU€Thl U OI[EHUBATh PEAIbHOCTD MOJTYYEHHOTO 3HAaUeHUS (PU3NUECKON BEITHMUNHBI.

* HCIIOJIb30BaTh 3HAHUS O MEXaHMUECKUX SIBJICHUSIX B IOBCEIHEBHOM JKU3HM JUIs 0OecriedeHrsi 0e30MacHOCTH MpU 0OpallleHuu ¢ MpUOopaMu U TEXHUYECKUMHU
YCTpPONCTBAMH, JJIsi COXPAHEHUS 37J0POBbs U COOIIOIEHHSI HOPM HKOJIOTMUECKOr0 MOBEICHHS B OKpY Kalollel cpesie; IPUBOAUTH IPUMEPBI IPAKTU YECKOTO
UCIOJb30BAHUSA (PU3NYECKUX 3HAHUI O MEXAHNYECKUX SIBJIICHUAX M (PU3MUECKUX 3aKOHAX; IPUMEPHI UCIIOIb30BaHUS BO30OHOBIIIEMBIX HCTOUYHUKOB SHEPTUHY;
HKOJIOTMYECKUX MTOCIEACTBAN UCCIIEIOBAHNUS KOCMUYECKOTO ITPOCTPAHCTB;

* pa3In4aTh IPaHULIBI IPUMEHUMOCTH (PU3HUECKHUX 3aKOHOB, IOHUMATh BCEOOLINH XapakTep (pyHAaMEHTAIbHBIX 3aKOHOB (3aKOH COXPAHEHUS MEXaHUYECKO
SHEPIUH, 3aKOH COXPAaHEHMsI UMITYJIbCA, 3aKOH BCEMUPHOTO TATOTEHUs) U OTPAHUYEHHOCTh MCIIOJIb30BaHMsI YACTHBIX 3aKOHOB (3akoH ['yka, Apxumena u zp.);

* HAXO/IUTh aJICKBAaTHYIO IPEAJIOKEHHOH 3a1ade (PU3HUYECKYI0 MOJIENIb, pa3pelaTh podieMy Kak Ha OCHOBE MMEIOLIMXCSI 3HAHUHN 110 MEXAHUKE C

UCII0JIb30BAHMEM MaTEMAaTUYECKOTO anrapara, Tak U IpY OMOLIY METOA0B OLICHKH.

TEIIVIOBBIE SIBJIEHUA
Buinycknuk naywumces:
* pacro3HaBaTh TEIUIOBBIE SIBJIICHUS U OOBACHAThH HAa 06a3e UMEIOIIMXCS 3HAHUI OCHOBHBIE CBOMCTBA WIIM YCJIIOBUS POTEKAHUS 3TUX sABICHUN: 1uddy3us,
U3MeHeHHe 00beMa Tell IIPU HarpeBaHUM (OXJIAXKIEHUH ), O0JIbIIast COKUMAEMOCTh Ia30B, MaJlasi CKUMAeMOCTb KUAKOCTEH U TBEP/bIX TeJ; TEIUIOBOE PABHOBECHUE,
UCIapeHue, KOHJICHCcalus, MaBleHle, KpUCTAIIM3alks, KHIICHUE, BIKHOCTb BO3/yXa, pa3IMYHbIe CIIOCOObI Terionepeaayn (TemIonpoBOIHO CTh, KOHBEKLIUS,
U3Jy4YEHHUE), arperaTHble COCTOSHUSI BEIECTBA,IOTJIOUICHUE SHEPTUU NIPH UCIIAPEHUH KHUIKOCTH U BbIAETICHUE €€ ITPU KOHIEHCAllUU I1apa, 3aBU CUMOCTb
TEMIIEPATypbl KUIIEHUS OT JAABJICHUS;

* ONMCHIBATh U3yYEHHbIE CBOICTBA TEJ U TEIUIOBBIE SIBICHUS, UCHOJb3Ys (PU3NUECKUE BEIMUMHBI: KOJIMYECTBO TEIUIOThI, BHYTPEHHSS SHEPTUs, TEMIIEpaTypa,
yJelIbHas TEMJI0EMKOCTb BEIIECTBA, yJIeJIbHAs TEIJI0Ta IJIaBJIEeHUS, yelbHas TeIioTa napooOpa3oBaHus, yelbHas TEeMI0Ta CrOPaHus TOIUIMBA, KOA(PPHUIIMEHT
MI0JIE3HOTO ACUCTBUS TEIUIOBOTO JBUraTeNsl; PU ONMMCAHUY NPABUIBHO TPAKTOBATh (PU3HUECKHUI CMBICI HCHOIb3YyEeMbIX BETMUNH, X 0003HAYEHUS U €AUHULIBI
M3MEPEHUs1, HAXOUTh (POPMYIIbI, CBA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIMUMHY C APYTMMH BEITMUYMHAMHU, BBIYUCIIATH 3HaYeHNUE (PU3UUECKOM BEIHY MHBI;

* AaHAJIM3UPOBATH CBOMCTBA TEJI, TEIJIOBBIE SBJICHUS U IIPOLECCHI, HUCIIOIb3Ys] OCHOBHBIE MTOJIOKEHUS aTOMHOMOJIEKYJIIPHOTO YYEHHS O CTPOCHUU BELIECTBA U 3aKOH
COXpaHEHUs DHEPIUH;

* pa3In4aTh OCHOBHBIE NMPU3HAKHU U3YUYEHHBIX (PU3NYECKUX MOJETIeH CTPOCHHUS T'a30B, )KUAKOCTEH U TBEPABIX TEI;

* IPUBOJNUTH MPUMEPHI IPAKTUYECKOTO UCTIOIb30BaHMs (PU3HMUECKUX 3HAHUM O TEIUIOBBIX SBIICHUSAX;



* pemaTh 3a/1a4, UCIOJIb3Ys 3aKOH COXPaHEHHUs SBHEPTUH B TEIUIOBBIX MpoIieccax U (OpPMYIIbl, CBA3BIBAIOIINE (PU3NUECKUE BEIIMYUHBI (KOJIMYECT BO TEILJIOTHI,
TeMIepaTypa, yAedbHas TEIIOEMKOCTh BEeIECTBa, YAeIbHAasl TEIUIOTa IUIABJICHUS, yelbHas TeIUI0oTa MapooOpa3oBaHus, yaeabHas TeIUIOTa CTOPaHus TOIUINBA,
KOA(QUIIMEHT MOJIE3HOTO JCWCTBUS TEIUIOBOTO JBUTaTelIs): HA OCHOBE aHAJIM3a YCJIOBUS 33/1a4H 3alMCHIBATh KPATKOE YCIOBHE, BBIACIATH (PU3UYECKHE BETUYNHBI,
3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE /ISl €€ PELICHHUS, IIPOBOJUTH PACUETHI U OLEHUBATH PEATHHOCTh NOJYYEHHOTO 3HAYCHUS (PU3NUECKOIN BETUUMHBI.

* UCTIOJIb30BATh 3HAHMSI O TEIUIOBBIX SBJICHHUSX B MIOBCEIHEBHOMN KMU3HHU /IS 0OecrieueHus: 0€30MacHOCTH MPHU 00paleHHH ¢ IpUOOpPaMu M TEXHU YECKUMHU
yCTpoiiCcTBaMu, JUIsl COXpaHEHMsI 3/J0POBbS U COOJIIOACHUSI HOPM 3KOJIOIMUECKOI0 IOBEICHUS B OKPYKAIOIIEeH cpeJie; NPUBOIUTH PUMEPHI 3KOJIOTHUECKUX
MIOCJIEICTBUI pabOThl IBUTATENIC BHYTPEHHEIO CrOpPaHUs, TEIUIOBBIX U THIPOIEKTPOCTAHLIUI;

* pa3IMYaTh TPAHUIIBI TPUMEHUMOCTH (PU3MYECKHUX 3aKOHOB, IIOHMMATh BCEOOINI XapakTep GyHIaMEHTAIbHBIX (PU3NIECKUX 3aKOHOB (3aKOH COXPAHEHUS
SHEPruM B TEIUIOBBIX MPOIIECCAX) U OTPAaHUUYEHHOCTh UCIIOJIb30BAaHUS YaCTHBIX 3aKOHOB;

* HAXO/IUTh JIEKBATHYIO NPEATIOKEHHOH 3a/1a4e (PU3MYECKYI0 MOJIENTb, pa3penaTh MpooieMy KaKk Ha OCHOBE HMEIOILIMXCS 3HAHUN O TETIJIOBBIX SIBICHUSX C
HCI0JIb30BAHNEM MAaTeMaTUUYECKOro anrapaTa, Tak ¥ Ipy MOMOIIM METO/I0B OLIEHKH.
SJIEKTPUYECKUE U MATHUTHBIE SIBJIEHUSL

Buvinycknuk nayuumcs:

* pacro3HaBaTh 3JIEKTPOMArHUTHBIE SIBJICHUS U OOBSICHITh HA OCHOBE UMEIOIINXCS 3HAHUH OCHOBHBIE CBOICTBA UJIM YCIIOBUS IPOTEKAHUS ITUX SIBJICHUMN:
AJIEKTpU3aLIUA TN, B3aUMOJICHCTBHE 3aps/IOB, JEKTPUUECKUI TOK U €ro AeWcTBUS (TEIIOBOE, XUMUYECKOE, MAarHUTHOE ), B3aUMOJIEMCTBHE MAarHUTOB,
AJIEKTPOMAarHUTHAsI UHAYKIUS, AeHCTBUE MarHUTHOTO TOJIsl Ha IPOBOJAHUK C TOKOM U Ha JIBWKYILIYIOCS 3apsDKEHHYIO YaCTHILY, IEHCTBUE AIIEKTPHUUECKOTO MOJIsl Ha
3apsSKEHHYIO YacTHUILY, 3JI€KTPOMArHUTHbIE BOJIHBI, IPSIMOJIMHEHHOE PAaCIPOCTPAaHEHUE CBETA, OTPAKEHUE U MPEIOMIIEHHE CBETA, IUCIIEPCHs CBETA.

* COCTaBJIATH CXEMBbI AJIEKTPHUUECKUX LIeTIeH ¢ MOCIeI0BaTEeNbHBIM U MapajlIeIbHBIM COCTUHEHNEM 3JIEMEHTOB, pa3jinyasi YCIIOBHbIE 0003HAYEHUS SJIEMEHTOB
AIIEKTPUYECKHX 1enell (MICTOYHUK TOKa, K04, PE3UCTOP, PEOCTaT, JaMIIOUKa, aMIEPMETP, BOJILTMETD).

* HCIOJIb30BaTh ONTUYECKUE CXEMBI JUIs IIOCTPOEHHS H300pakeHUH B TUIOCKOM 3epKalie U COOMparoleil TnH3e.

* OIIMCHIBATh U3YYEHHBIE CBOMCTBA TEJ U 3JIEKTPOMArHUTHBIE SIBICHUS, UCTIOb3Ys (PU3NUECKHE BETMYUHBIL: AIIEKTPUUECKU 3aps/l, CHJla TOKa, HJIEKTPHUECKOe
HaNpsLKEHUe, SJIEKTPUUECKOe COMTPOTUBIICHHE, YEIbHOE COMPOTUBIIEHUE BEIIECTBA, pa00Ta AIEKTPUUECKOTO OIS, MOIIHOCTh TOKa, (POKYCHOE paccTOsSHUE U
ONTHUYECKAs CHJIA JIUH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U YaCTOTA CBETA; IPHU OMMCAHUU BEPHO TPAKTOBATH (PU3MUECKUNA CMBICIT
HCIO0JIb3YEMbIX BEIMYUH, X 0003HAUEHHUS U €IUHUIBI U3MEPEHUs; HAaXOAUTh (DOPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PM3MUYECKYIO BEJIMYUHY C APYTUMHU BEIHMUNHAMHU.

* aHAJIM3UPOBATH CBOMCTBA TEJ, AIEKTPOMArHUTHBIE SBJICHUS U MPOLIECCHI, UCIOJIB3YS GU3NYECKUE 3aKOHBI: 3aKOH COXPaHEHHUSI 3JICKTPUUYECKOTO 3apsi/a, 3aKOH
Oma 1 yuacTka uenu, 3akoH Jlxoynsa-JIenna, 3aKoH NpSMOJIMHENHOTO PACIPOCTPAHEHUS CBETA, 3aKOH OTPAKEHUSI CBETA, 3aKOH MPEJIOMIICHUS CBETA; IIPU 3TOM
pa3nanyath CIOBECHYIO (POPMYIUPOBKY 3aKOHA U €r0 MAaTEMaTUYECKOE BBIPAXKEHHE.

* IPUBOJIUTH IPUMEPHI MPAKTHUECKOTO UCIOIb30BaHUS (PU3UUYECKUX 3HAHUM O 3JIEKTPOMArHUTHBIX SBJICHUSIX

* pemiaTth 3a7a4u, UCIOJb3Ys pU3ndeckue 3aKoHbI (3akoH OMa /1715 yyacTka 1enu, 3akoH Jlxoyns-JIeHna, 3akoH NpSMOJIMHEHHOTO pacpOCTPaHEHUs CBETA, 3aKOH
OTpaXKeHUsI CBETa, 3aKOH MPEIOMIICHHSI cBeTa) U POpMYIIbl, CBA3BIBAONINE (PU3NUECKUE BEIMYUHBI (CUJIa TOKA, DIIEKTPUYECKOE HANPSHXKEHUE, 31eKTPUIECKOe
COIMPOTHBIICHUE, YIETIbHOE CONPOTHBIICHHUE BEIIeCTBA, paboTa IIEKTPUUYECKOTO MOJIsI, MOIIIHOCTh TOKA, (POKYCHOE PACCTOSIHUE U ONITUYECKas cuja JIMH3BI,
CKOPOCTH 2JIEKTPOMArHUTHBIX BOJIH, AJIMHA BOJIHBI U 4YaCTOTA CBETa, GOPMYJIbl pacueTa 3JIeKTPUUECKOTO COMPOTUBIICHUS IIPU MOCIEA0BATEILHOM H MapalljieIbHOM
COEIMHEHUH MPOBOIHUKOB): HA OCHOBE aHAJIM3a YCIIOBUS 33[]a4l 3alUChIBATh KPATKOE YCIOBUE, BELACTATh (PU3NUYECKUE BEIHMUMHBI, 3aKOHBI U (DOPMYJIBI,
HE0O0XOAUMBIE JJIS €€ PELICHUs, IPOBOAUTH PACUEThl U OLEHUBATh PEATbHOCTD MOJYYEHHOTO 3HAYCHUsI (PU3NUECKON BETUUMHBI.

* HCTOJIb30BATh 3HAHUSI 00 NIEKTPOMArHUTHBIX SIBICHUSAX B IOBCEHEBHOM MKU3HU [yl oOecrieueHHs 6e30MacHOCTH MpH 00pallieHny ¢ npudopamu u
TEXHUYECKUMU YCTPOMCTBaMHU, JUIsl COXPAHEHMS 3/I0POBbs U COOIIOACHUS HOPM 3KOJIOTHUECKOTO MOBEJICHHSI B OKPYKAIOIIEeH cpefie; NPUBOAUTH IIPUMEPHI
BIIMSIHUS DJIEKTPOMArHUTHBIX U3JIy4YE€HUI HA )KUBBIE OPraHU3MBI;

* pa3In4aTh TPaHUIIBl IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, IOHUMATh BCEOOLTNI XapakTep (pyHAaMEHTAIbHBIX 3aKOHOB (3aKOH COXPAHEHUS 371 KTPHUECKOTO
3apsijia) 1 OTPAaHUYEHHOCTh MCTIOJIb30BAaHMS YaCTHBIX 3aKOHOB (3aKkoH OMa Juis yyacTKa 1enu, 3akoH Jxoynsa-Jlenua u np.);

* UCTOJIH30BATh PUEMBI IOCTPOCHUS (PU3UUECKUX MOJIENEH, MOUCKa U (POPMYITUPOBKH JTOKA3aTEIbCTB BbIIBUHYTHIX TUIIOTE3 U TEOPETUYECKUX BBIBOJIOB HA
OCHOBE SMIIMPUYECKH YCTAHOBJICHHBIX (DAKTOB;



* HAXO/IUTh aJIEKBATHYIO NPEJIOKEHHOH 3a1a4e (PU3NYecKylo MOJIENb, pa3pemaTh MpodaeMy Kak Ha OCHOBE MMEIOLIUXCS 3HAHUN 00 3JIeKTPOMAarHUTHBIX

SABJICHUAX C UCIIOJIB30BAHUCM MATCMATUYCCKOT'O aIlliapara, TaK U IIpru IIOMOIIIX METOJI0B OLICHKHU.
KBAHTOBBIE SIBJIEHUSA

Buvinycknuk nayuumcsa:

® pacCiio3HaBaTb KBAHTOBBIC ABJICHUA U OOBSICHATH Ha OCHOBE HUMCIOIIUXCA 3HAHUHA OCHOBHBIC CBOMCTBA MJIH YCJIOBUA NPOTCKAHUSA 3TUX SIBJICHUM: €CTECTBEHHAS U
HCKYCCTBCHHAA paJJUOAKTHUBHOCTD, O.-, B- " Y-U3JTy4CHUS, BOSHUKHOBCHHUC JIMHEHYaTOTO CIICKTpa U3JTYyUYCHUS aTOMaA,

* OTIMCHIBATh U3yYCHHBIE KBAHTOBBIC SIBICHUS, HCIOJB3Ys (PU3NUYECKUE BEIIMYMHBI: MACCOBOE YUCIIO, 3apsII0OBOE YHCIIO, IEPHO/I MOTypacnaa, SHeprust pOTOHOB;
IIPU OTIMCAHUH PABUIILHO TPAKTOBATH (PU3UUECKUI CMBICI HCIIOJIB3yEMbIX BEIMYHMH, X 0003HAYCHUS M €IMHHIIBI N3MEPEHUS; HAXOJUTH (DOPMYITHI,
CBA3BIBAIOIIUC TaHHYIO (1)I/ISI/I‘I€CKYIO BCJIIMYHHY C APYTUMH BCIIMUMHAMM, BBIYUCIIATH 3HAYCHHUC (bI/ISI/I‘-IeCKOﬁ BCIINYHUHDBI,
¢ AHAJIM3UPOBATHb KBAHTOBLIC ABJICHUA, UCIIOJIb3Y (1)I/ISI/I‘ICCKI/IC 3aKOHBI U NOCTYJIATBI: 3aKOH COXPAHCHUSA SHCPIrur, 3aKOH COXPAHCHUS SJICKTP MICCKOI'0 3apsaaa,
3aKOH COXPAaHEHUsI MaCCOBOTO YHCIIA, 3aKOHOMEPHOCTHU U3JIy4EHHs U MOIJIOIIEHHSI CBETa aTOMOM, IIPU ATOM pa3IndaTh CIOBECHYIO (POPMYINPOBKY 3aKOHA U €TO
MaTEMaTUYCCKOC BBIPAKCHUC,

* pa3yinyaTh OCHOBHBIE IPU3HAKHU IUIAHETAPHON MOJIETIN aTOMa, HYKJIIOHHOM MOJIEJIN aTOMHOTO $1pa;

® IPUBOJUTH MPUMEPHI ITPOABJICHUA B IPUPOAC U MMPAKTUUCCKOTO UCIIOJIB30BaAHUSA PAAUOAKTUBHOCTH, AACPHBIX U TCPMOAACPHBIX peaKuHﬁ, CIICKTpaJIbHOT'O
aHaJmn3a.

KBAHTOBBIE SIBJIEHUSA

Boinycknuk nonyuum 603mM03CHOCIb HAYUUMbCA:

* HCII0JIb30BATh MOJyYEHHbIE 3HAHUSI B MOBCEHEBHOM )XKU3HU MPU 00pallleHNH ¢ MPUOOpaMH U TEXHUYECKUMHU YCTPONUCTBAMU (CUETUUK MOHU3UPYIOIIUX YaCTHIL,
J03UMETD), Ul COXPAHEHUS 3/I0POBbsI U COOIOECHUS HOPM SKOJIOTHYECKOTO MOBEICHHS B OKPYKAIOLIEeH cpele;

* COOTHOCHUTb SHEPTHUIO CBSA3U aTOMHBIX AJIEp C 1€(PEKTOM MaCChI;

* IPUBOJUTH IPUMEPBI BIUSHUS PaJUOAKTUBHBIX H3JIyY€HUN Ha )KUBBIE OPTAHU3MBI; IOHUMATh IPUHIUI ACHCTBUA JO3UMETPa U Pa3andaTh YCIOBHS €ro
HCIOJIb30BAHUS;
* IOHUMATh SKOJIOTHYECKHE POOIEMbI, BOZHUKAIOIIKE IIPU HCIIOJIb30BAaHUH aTOMHBIX NIEKTPOCTAHLUHN, U ITyTH PEIIEHUS 3THX MPo0IeM, IEPCIEK TUBBI
WCII0JIb30BAHUS YIIPABJISIEMOTO TEPMOSAIEPHOTO CUHTE3A.

SJIEMEHTbI ACTPOHOMHUH

Buinycknuk nayuumca:

* yKa3bIBaTh Ha3BaHMsl I1aHeT COIHEUHON CUCTEMBbI; pa3inyaTh OCHOBHBIE IIPU3HAKU CYTOYHOI'O BpAIlleHUs 3Be31HOro Heba, nBwxeHus JIynsl, CosHIa U I1aHeT
OTHOCHUTEJIBHO 3BE3[;

* IOHUMAaTh PA3JIN4MsI MEXKIY IeJIMOLEHTPUUECKON U F€OLIEHTPUYECKON CUCTEMaMU MUPa; BBIITyCKHMK MOTYyYUT BO3MOXKHOCTb HAyYUThCS:

* yKa3bIBaTh OOIIME CBOMCTBA U OTJIIMYUS IJIAHET 36MHOM IPYIIIBI U IUIaHET-TUTaHTOB; MaibIX Tea COTHEYHON cucTeMbl U OOJIBIINX IJIAHET; M0JIb30BAaThCs KapTOi
3BE3/IHOr0 Heba mpu HaOII0ICHUSIX 3BE€3JHOrO Hea;

* pa3;In4yaTh OCHOBHBIC XapaKTEPUCTHKH 3Be3] (pa3Mep, LIBET, TeMIepaTypa) COOTHOCUTH LIBET 3BE3/Ibl C €€ TEMIIEPATYPOH;

* pa3aMyaTh TMIOTE3bl O MPOUCXO0KAeHUU COJTHEYHON CUCTEMBI.
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