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PABOYASI ITPOI'PAMMA 110 qbu3u1<e
Ha
2017 - 2018 yueOHbI# TOJ

Crynenb 00y4yeHus (Kjacc) ocHosHoe obwee 9 knacc
(HauanpHOE O0IIIee, OCHOBHOE 0011Iee, cpeanee (TmoHoe) odiiee 00pa3oBaHue C YKa3aHUEM KJIacCOB)

KonuuectBo yacoB 68 u YpoBeHb H6azosubli
(6a30BBIH, TPODUITBHHBII)

VYuurtens pusuku 1 kateropun Heanos Anexcandp FOpvesuu

[Iporpamma pazpabotana Ha ocroganuu mpebosanuil I ocyoapcmeennozo oopazosamenvioz2o cmanoapma 2004 2.



KAJIEHIAPHO - TEMATHYECKOE IINIAHUPOBAHME 110 ¢pu3zuxe
Ha 2017 - 2018 y4yeOHbIit roj

Knacc 9
Yuurens Heanoe Anexcanop IOpvesuu

KonuuectBo yacoB: ¢puzuxa Bcero 68 vaca; B Hezemnto 2 yaca;

IlnanupoBaHue COCTABJIEHO HA OCHOBE padoueil MPOrpaMmbl

no ¢usuke Ha 2017-2018 yueOnbIit To, paccMoTpeHHoM Ha 3acenannu MC nporokon Nel ot 29 aBrycra 2017 r
(pexBU3UTHI YTBEPKACHUS pabouel MporpaMMsbl ¢ JaTOMN)

1 yeTBepTH 2 4eTBEpPTh 3 yeTBepTH 4 yeTBepTH

Bcero yacos o
nporpamme

JlaHo ypOoKOB (paKTHUUECKH

He BeimonaeHo (ykasarthb
MIPUYUHY)




IlosicHUTENbLHASA 3aNIMCKA

Cmamyc 0okymenma

Padouasi nporpamma no ¢usuke 9 K. cocTaBjieHa B COOTBeTCTBUM ¢ DeiepaibHBIM rocy1apcTBEHHBIM 00pa30BaTeIbHBIM
crangaprom: «@usuka» 7-9 kiaaccol (0a30BbIi YPOBEHb) H NMPUMEPHBIX POIPAMM 110 Y4eOHBIM npeaMeram. usuka. 7 — 9 Kiaacchbl: MPOEKT.
— M. : IIpocBeuienne, 2011. — 48 ¢. — (CTanaapTbl BTOPOro NOKoJIEHUs1). , HA OCHOBe pado4yux nporpamm no ¢pusuxe. 7 — 11 kaaccst / lloa pen.
ML.JIL. KopueBnu. — M. : WIIEKCA, 2012. , Ha ocHoBe aBTOpckux nporpamm ( aBTopoB A.B.Ilepbimikuna, E.M. I'yTHuk, I'.5I. Makumesa, b.b.
Byxosuesa, H.H. Corckoro) ¢ yuerom TpedoBanmii 'ocygapcTBeHHOro 00pa3oBaTeIbHOT0 CTAHAAPTA BTOPOr0 MOKOJICHUS.

[Iporpamma COOTBETCTBYET 00pa3oBaTEIbHOMY MHUHHMYMY COJEp)KaHHS OCHOBHBIX 00pa30BaTENBHBIX MPOTPaMM U TPEOOBAHHSIM K YPOBHIO
MOJIrOTOBKM y4allluXcs, MO3BOJISIET paboTaTh 6€3 Ieperpy3ok B Kiacce ¢ JIeTbMM PAa3HOI0 YpOBHS 00ydeHus M uHTepeca K (uzuke. OHa 1M0O3BOJISAET
c(OPMHPOBATH y yUYaIIUXCS OCHOBHOM IIKOJIBI JOCTATOYHO IIMPOKOE MPEACTABICHUE O PU3NIECKON KapTHHE MHpA.

Pabouas mporpamma KOHKPETU3HUPYET COJEpKaHUE MPEAMETHBIX TeM 00pa30BaTENbHOIO CTaHAapTa U JAET paclpe/ieleHre yueOHbIX YacoB IO
pasnenaM Kypca 9 kiacca ¢ yueTOM MEX MPEIMETHBIX CBS3€H, BO3PACTHBIX OCOOEHHOCTEH y4yallluXcCsl, ONmpeesieT MUHUMAIbHBIA HAaOOp OMBITOB,

ACMOHCTPHUPYEMBIX YUYHUTCIICM B KJIACCE U na60paTopHHx, BBIITOJHACMBIX YUallIlUMUCH.

Pabouas npozpamma 6blnoJiHAaen 06¢e OCHOBHbLE d)VHKuuu.'

o NudopmanuonHo-Meroanyeckas GyHKIUsI TO3BOJISIET TOJYYUTh PEJCTABIEHUE O LENSIX, COJAEpKaHUH, 00I1el CTpaTernu o0y4eHus,
BOCIIUTAHMSI U Pa3BUTHUS YUaIllUXCs CPEACTBAMH Y4eOHOTro npeamera (husmka.

o Oprasau3zanoHHO-NJIAHUPYIOLIAs PYHKIUS [TPETyCMaTPUBAET BbIJIEJICHHE ITANlOB 00YUYEeHHUsI, CTPYKTYpHUPOBaHHE yueOHOr0 MaTepHaia,
OIIPEJIETICHUE €T0 KOIMYECTBEHHBIX U KAYECTBEHHBIX XapaKTEPUCTUK HA KaXKJIOM U3 DTAIlOB, B TOM YHCIIE JI1 COAEPKATEIbHOIO HAIIOJIHEHUS
MIPOMEKYTOUYHOM aTTECTAUN YJalUXCSl.

B ocnose nocmpoenus npoepammul _aedxcam NPpUHIOHUIIBI: €AUHCTBA, NMPEEMCTBEHHOCTH, BAPUATUBHOCTH, BbLIJICJICHUSA MOHSTHIHOIO
sAApa, 1€eATCJIbHOI0 MNoaxoaa, NpOCKTUPOBAHUA U CUCTCMHOCTH.




1.060man xapakmepucmuka yueonoz2o npeomema

dusnka Kak Hayka 0 HamOosee O0IIMX 3aKOHAX MPUPOIBI, BHICTYNAs B KayeCcTBE y4eOHOrO MpeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIH BKIIA] B
cucreMy 3HaHMM 00 okpyxaromeM mupe. OHa pacKkpblBaeT pojib HAyKH B SKOHOMHYECKOM M KYJIbTYPHOM DPa3BUTHU OOILECTBA, CHOCOOCTBYET
(OopMHPOBAHNIO COBPEMEHHOTO HAyYHOT'O MHUPOBO33PEHHS.

['ymaHuTapHOe 3HaueHHe (PU3MKN KaK COCTaBHOM 4acTH 0OLIero o0pa3oBaHMsl COCTOUT B TOM, YTO OHA BOOPY’KAeT IIKOJIbHUKA HAYYHBIM METOI0M
MO3HAHUS, TIO3BOJISIOLINM MOJTYYaTh OOBEKTHBHBIE 3HAHUS 00 OKPY)KAIOLIEM MUDE.

3HaHue PU3MUECKUX 3aKOHOB HEOOXOIMMO I U3y4eHUs XUMUH, OMO0JI0ruH, pusndeckoi reorpaduu, texHonaoruu, ObX.

IIpu cocrtaBneHun AaHHOW paboyell NporpaMMbl  YYTEHBI peKOMEHAauuu MuHHcTepcTBa 00pa3oBaHus OO0 YCHJICHHU TPaKTHYECKUH,
HKCHEPUMEHTAIbHOM HAalpaBICHHOCTHU NpenoiaBaHusl (PU3MKU U BKIIOUYEHA BHEYPOUHasl JeSTEIbHOCTb.

dwu3mnKa B OCHOBHOM IIKOJIE M3YYaeTCsl HA YPOBHE PACCMOTPEHUS SBJICHUN TPUPO/IBI, 3HAKOMCTBA C OCHOBHBIMH 3aKOHAMH (PH3UKH M TPUMEHEHHEM
9THX 3aKOHOB B TEXHUKE U IIOBCEIHEBHOM JKU3HHU.

H3yuenue dhusuku ¢ 0CHOBHOIU WIKOJ1e HANPABIEHO HA 0OCMUNICCHUE C1e0VIOuiUX T1eJIei:
- pa3BUTHE UHTEPECOB U CIIOCOOHOCTEN yJalIMXCsl HA OCHOBE Mepeay UM 3HAHUW U OTbITA MO3HABATEIILHONW U TBOPUYECKOM JIEATENbHOCTH;
- MOHMMAaHHE yYaIIUMHCS CMBICIIA OCHOBHBIX HAYYHBIX MOHSATUHN U 3aKOHOB (DU3MKHU, B3aUMOCBS3H MEXKAY HUMU;

- (hopmupoBaHUe y ydamuxcs MpeJCcTaBIeHUu 0 (GU3NUECKON KapTHHE MUpA.

Hocmuoicenue y3mux yeneii odecnevusaemea peuwienuem ciedyrouiux 3a1av:

- 3HAKOMCTBO YYaIUXCs C MemoOOM HAYUHO20 NO3HAHUS N MeMOOaMu UCC1e006aHUusi OOBEKTOB U SIBICHUH IPUPOJIBI;

- npuoOpeTeHHe y4yallUMHUCS 3HAaHUH O MEXaHWYECKHUX, TEIJIOBBIX, O3JEKTPOMAarHUTHBIX W KBAaHTOBBIX SBJICHHM, (U3UUYECKUX BEIMUYMHAX,
XapaKTePU3YIOIIUX TH SBIICHHS;

- (hopMUpOBaHME Yy y4allUXCAd YMeHull Haba00ams TPUPOJHbBIC SBICHUS U GbINOJHAMb ONbimbl, TA0OPATOPHBIE PabOThI U IKCHEPUMEHMANbHbIE
uccne008anusl ¢ UCOIb30BAaHUEM U3MEPUTEIBHBIX IPHOOPOB, WUUPOKO NPUMEHACMBIX 8 NPAKMUYECKOU HCUSHU,

- OBJAJCHUE YUYAIUMHCA TAaKUMH OOWEHAYUHbLIMU NOHAMUAMY, KAaK TPUPOJHOE SIBICHUE, IMNUPUYECKU YCMAHOGNEHHbU ¢haxkm, npobirema,
meopemuuecKull 8b1600, pe3yabmam KCNePUMeHMAanIbHOU NPOGEPKU,

- MIOHMMAaHUE yJalluMHCS OTJIMYUNA HAyYHBIX JaHHBIX OT HEMPOBEPEHHOU MH(pOpMAIINH, IICHHOCTH HAYKH Y0081emEopeHUs ObimoGblX , NPOU360OHLIX
U KYJIbMypHLIX nOmMpeOHOoCmell 4eo8exd

VYyeOnast nporpamma 9 kiacca paccuutana Ha 68 yacos , 1o 2 yaca B HEJIEIIO

Kypc 3aBepiaercss H”TOroBbIM TECTOM, COCTaBIIEHHBIM COTJIACHO TPEOOBAHUSIM YPOBHIO MOATOTOBKH BBIMTYCKHUKOB OCHOBHOM IITKOJIBI.



Mexanunka
OCHOBBI KHHEMATHKH.

Mexannueckoe nBwxkeHue. OTHocutTenbHoe ABMkeHHEe. Cucrema orcuera. MartepuanbHas Touka. Tpaektopusa. IlyTe u mnepemelneHue.
CkopocTh — BEKTOpHasi BenuuyuHa. Monaynb BeKTOpa CKOpOCTH. PaBHOMepHOE NpsSMOIIMHENHOE NABMXKEHHE . OTHOCUTENBHOCTh MEXaHUYECKOTO
neukeHwus. ['paduky 3aBUCMIMOCTH TTyTH ¥ MOJYJISl CKOPOCTH OT BPEMEHH JIBHIKCHUS.

YckopeHne — BEKTOpHas BelMYMHA. PaBHOYCKOpeHHOE MpsSMOJUHENHOe IBIKEHHE. ['pa@uKu 3aBUCUMOCTH MYTH U MOJYJS CKOPOCTH
PaBHOYCKOPEHHOTO MPSIMOJIUHEHHOTO ABUKEHUS OT BPEMEHH JIBHIKCHHUSI.
JIBM>KEeHHE 10 OKPYKHOCTHU C TIOCTOSIHHON IO MOJYIIO CKOPOCThIO. LleHTpocTpeMuTenbHoe yeKopeHHue. Y CKOpeHne CBOOOAHOTO MaAeHHUS.
@Dpoumanvivie 1abopamopHvle padombl
HccnenoBanre paBHOYCKOPEHHOTO JIBHKEHUS Tella 0e3 HaualbHOW CKOPOCTH.
Lemoncmpayuu

- OTHOCUTEIBHOCTH JIBUXKCHHUSI.

- IIpssMonuHENHOE U KPUBOJIMHENHOE IBUKEHHUE.
Ctpobockob
Cnupomerp
CrnosxeHue nepeMerieHui.
[Tamenue Ten B BO3ayXxe U pa3pskeHHOM rase ( B TpyOke HrroToHa)

- Omnpenenenue yCKOpeHUs Ipyu CBOOOIHOM MaJICHUH .

- HanpaneHnue ckopocTH MpH IBUKEHUH 110 OKPY>KHOCTH.

Bueypounas deamenvrocms

- W3TOTOBJICHHE CaMOJIEIbHBIX MPUOOPOB JIJIs IEMOHCTPAIIMM PABHOMEPHOTO U HEPABHOMEPHOTO JIBUKECHHUS

- W3TOTOBUTH MPUOOP AJIS IEMOHCTPAIIMU 3aKOHA MaJIEHUs Tell

- U3TOTOBUTH MpOCTEeHIINI prbop At HAOIIOACHUS CIIOKEHUS PA3IMYHOTO BUJIA ABHXKEHUN

- OmIpeneNeHrne CKOPOCTH JIBHXKCHHSI KOHUMKAa MUHYTHOM M KOHUMKA YaCOBOM CTPEJIKH YacOB

- C TIIOMOIIBIO PYJIETKU ONPEENINTe KOOPAUHATHI TOUKH MOIBECA KOMHATHOTO CBETHJILHUKA [0 OTHOLIEHHUIO K CUCTEME OTCUEeTa, CBSI3aHHOM € OJTHUM
13 HIDKHUX YTJI0B KOMHATBI

- TOJIb3YSCh OTBECOM CEKYHJIOMEPOM U KaMHSIMH pa3HO (OPMBI U Pa3IUYHOTO 00beMa ONpeeTUTe, YCKOPEHHE CBOOOIHOTO Ma/IeHUSI.

OCHOBBI JTUHAMUKH



WNuepuus. UneptHOCTH TEIN.
[TepBeriit 3akon HetoTona. MHepuuanbHas cucrema orcyera . Macca — ckansipHast BenuunHa. Cuiia — BeKTOpHas BeiMunHa. BTopoii 3akoH
Herotona. Crnoxenue cui.
Tperuii 3akoH HptoToHa. ['paBUTAalIMOHHBIE CUJIBL. 3AKOH BCEMUPHOIO TAroreHus. Cuna TaxkecTu
JIBrKeHNE NCKYCCTBEHHBIX CIIYTHUKOB. PacyeT nepBoii KOCMUYECKOW CKOPOCTH.
Cuia ynpyroctu. 3akoH ['yka. Bec tena, ABuxyierocst ¢ yckopeHueM no Beptukainu. HeBecomocts u neperpysku. Cuma TpeHus.
@Dpoumanvrvle 1a60pamopHvie pabomol
N3mepenune yckopeHust CBOOOHOTO MaCHHUS.
Lemoncmpauuu
MPOSIBJIICHUE UHEPLUU
CpaBHEHHUE Macc
- HM3MEpPEHUE CUJI
- Bropoii 3akoH HeroToHa
- CnoxeHue cui, IEHCTBYIONIUX Ha TEJIO MOJI YTIIOM K APYT IPYTy
- Tpetuii 3akoH HeroToHa

BH@VDOUHCI}Z 0esamenbHoCmb
- HU3rOTOBUTH HpI/I60p JJISL H&6J’IIO]1€HI/I$I HHCPLUWH IBUKCHUA
- TIOJIOKWB Ha Kpail cTonia HeOOIbIIOM MpeaMeT, CTOJIKHUTE ero U 3adukcupyiite mecto. Kyna on ymanet. I3smepuB BBICOTY CTONA U AAbHOCTD
MoJIeTa HAUIUTE CKOPOCTh KOTOPYIO BbI COOOIIUITN TIPH TOTYKE.

3aKkoHBbI COXpaHCHHUSA B MEXaHUKE

Nmnynbe Tena. 3akoH COXpaHEHUs UMITYJIbca. PeakTHBHOE BUKEHHE. Y CTPOICTBO PaKeThl.
3nayenue padbot K. D. [lnoakoBcKkoro st KOCMOHaBTHKH. JIOCTHXKEHHSI B OCBOCHMH KOCMHYECKOT'O IPOCTPAHCTBA.
Hemoncmpayuu
- 3aKOH COXPaHEHMsI UMITyJIbCa
- pEaKTHBHOE JABU)XKECHUE
- MOJIENb PAKEThI
Brneypounas desmenvrocmy
- cllesaTh JIeHCTBYIOUIYIO MOJIENTb PEaKTUBHON BOJASHON TPYOBI
- 3HaKOMCTBO ¢ 3¢ dexkToM Marnyca




Mexanuuyeckue K0JI€0aAHUA U BOJIHDI

KonebarenbHoe nmwkenue. CBoOOAHBIE KOeOaHMsI. AMIUIUTY/AA, IEPHOJ, YacToTa, (asa.
MaremaTtnueckuit MasTHUK. Popmyna nepuosa kojeGaHUM MaTeMaTHueckoro MasitHuka. Konebanus rpysa Ha npyxuse. @opmyna nepuozaa
KoJIeOaHUH TPYKUHHOTO MasTHUKA.
[TpeBparieHue sHEprun Npu KojaedaTeIbHOM ABHKEHUH. BeIHYXeHHbIe konebanus. PezoHaHc.
Pacnpoctpanenue konebanuii B ynpyrux cpenax. [lornepeuns! u npoaoibHble BOHBL J{miHa BoMHBL CBSA3b JJIMHBI BOJIHBI CO CKOPOCTH €€
pacrpocTpaHeHUs U EPHOIOM ( 4aCTOTOM)
3ByKOBbI€ BOJIHBL. CKOPOCTH 3ByKa. [ pOMKOCTH U BbICOTa 3BYKa. DX0. AKYCTUUECKUN PE30HAHC. YIIBTPAa3BYK U €ro IPUMEHEHUE.
Dponmanvivie 1abopamopHvle pabombi
HccnenoBanue 3aBUCUMOCTH MIEPHO/Ia M YACTOTHI KOJIeOaHMI MaTeMaTHIECKOTO MasTHUKA OT €r0 JITTIHBI
Llemoncmpavuuu
- cBOOO/HbIE KOJIeOaHUsI IPy3a HA HUTU U Ha NPYKUHE
- 3aBUCHUMOCTb [1€pHO0/ia KOoJIeOaHuH rpy3a Ha MPY>KUHE OT JKECTKOCTH MPYXKHUHBI U Macchl rpy3a
- 3aBUCHMOCTb IIepHO/Ia KOJIeOaHUH rpy3a Ha HUTH OT €€ JTHHEI
- BBIHY)KJICHHbIE KOJIe0aHUs
- pe30HaHC MasTHUKOB
- IPUMEHEHUE MAasATHUKA B yacax
- pacmpoCTpaHEHHUE MOTIEPEUHBIX U MPOJAOIBHBIX BOJIH
- KOJIeOJIoIIMecs Tea Kak MCTOYHHK 3ByKa
- 3aBUCHUMOCTH TPOMKOCTH 3BYKa OT aMIUTUTY/IbI KOJICOaHUI
- 3aBUCHUMOCTb BBICOTHI TOHA OT YaCTOTHI KoJieOaHMit
Brneypounas deamenvrocmy

- TOJy4eHHUE MONEePevHOil BOJIHbBI Ha BEPEBKE WM Ha PE3UHOBOM TpyOKe

- W3TOTOBHTH MAaTEMATHUYECKUI MasiTHHUK, UCTIONB3Ysl HUTh C TPY30M, 3aKpEIUICHHYIO B IBEPHOM TpoemMe. OTpeeNnTe Mepro U YacTOTy KoJeOaHus
U U3Y4YHTE , 3aBUCUT JIM MIEPHOJ KoJeOaHHUsI MAasiTHUKA OT aMILUIUTY/IBI .

- BOCIIOJIb30BABIINCH MAaT. MasiTHUKOM B JIBEPHOM IpOEMe 3aMEHHTE TPY3 (DIIaKOHOM W3 MO IAMITYHSI, & JIHO MPOTKHUTE UTOJIKOW. 3arOTHATE
(1akoH BOJIOM MOAKPAIIIEHHON U HA MOJI MOJIOKUTE JTUCT Oymaru. 3aTeM MpUBEANTE MAsITHUK B KoJieOaTebHOE ABMKEHHE, a OyMary MeJJIEeHHO
nepememaiite. [1o nmomydeHHOMY rpaduKy ONpeaennuTe Meproi, aMILUTUTYAy KOJIeOaHHIA.

- Ha IpUMepe CTPYHHOTO MHCTPYMEHTA NPOBEPHTE B UEM OTIIMYHE 3BYKOB, HCITYCKAEMBIX TOJICTBIMU CTPYHAMH OT TOHKHX, ITepeMelias najer| 1o
rpudy , UCCIEIYHTE . KaK 3aBUCUT BBICOTA TOHA OT JUTMHBI CBOOOTHON YaCTH CTPYHBI.




DJIEeKTPOMArHUTHBIE SIBJICHUS
MarnutHoe none. OTHOPOJIHOE U HEOJTHOPOJHOE MarHUTHOE ToJie. HampaBieHue Toka M HampaBlieHUE JUHUN €ro MarHuTHoro noJjsi. [TpaBuio
OypaBumka. DiekTpoMarHuThl. [locTossHHbIe MarHuThl. MarautHoe nosne 3emian. OOHapykeHne MarHutHoro mnoiis. [IpaBuso neBoii pyku. JleiicTBue
MarHMTHOTO TOJIS Ha TIPOBOJHUK C TOKOM. DJIEKTPOU3MEPHUTEIbHBIC TPUOOPHI. DIEKTPOIBUTATEIH IOCTOSTHHOTO TOKA. MHIYKIUS MarHuTHOTO MOJISI.
MarautHelii MOTOK. JJekTpomMarHutHas HHAYKUusA. llepemenHbld TOk. ['eHepaTop mnepemeHHoro Toka. [IpeoOpazoBaHue 5IEKTPOIHEPTrUU B
ANEKTPOTEeHEpaTOpax. DKOJOTUIECKUE TPOOJIEMBI, CBS3aHHBIE C TEIJIOBBIMU U THAPOAIEKTPOCTAHIIUU. DIEKTPOMATHUTHOE T0JIe. DIIEKTPOMArHUTHBIC
BOJIHBI. CKOPOCTh pacpOCTPaHEHUs AJIEKTPOMArHUTHBIX BOJH. DJIEKTPOMAarHUTHAs IPUPOJIa CBETA.
Dponmanvhsie 1abopamophsie pabomol
W3ydeHue sBIEHUS SJEKTPOMAarHUTHON MHIYKIIUU
Lemoncmpayuu

- 0oOHapy)XeHHE MarHUTHOT'O TOJISl IPOBOJIHUKA C TOKOM

- PacmoJi0KEHHE MAarHUTHBIX CTPEIIOK BOKPYT MPSIMOTO MTPOBOJIHUKA C TOKOM

- YCWJICHHE MarHUTHOT'O MOJIsl KaTYIIKU C TOKOM BBEJICHUEM B HEE KEJIE3HOTO CEepICYHHKA

- TPUMEHEHHUE IEKTPOMArHUTOB

- JIBIDKEHHE MPSMOTO MPOBOJHUKA U PAMKHU C TOKOM B MATHUTHOM I1OJIE

- YCTPOMCTBO M IEUCTBUE JIEKTPUUECKOTO JIBUTATENSI TOCTOSTHHOTO TOKA

- MOJEJIb FeHepaTopa NEPEMEHHOr0 TOKa

- B3aUMOJICHCTBUE TOCTOSHHBIX MAarHUTOB

Bueypounas desmenvrocmo

- HUCCIIeJJOBaHME: MTOJHECUTE KOMIIAC BHayYase KO JHY , a 3aTeM K BEpXHEH YacTH »KeJIe3HOro BEeJpa, CTOSAIIEro Ha 3emiie. Y JIHa CTPEIKa OBEPHETCS
I0’KHBIM TIOJIFOCOM , a B BEpXHEH 4acTu — ceBepHbIM .OObSICHUTE.

- U3TOTOBJICHUE TTPOCTEHIIIETO TAIbBAHOMETPA

CTpOCHI/Ie aToMa M1 aTOMHOIO siipa

PannoakTHBHOCTH Kak CBHIETEIIBCTBO CJIOKHOTO CTPOCHHS aTOMOB. AJb(a-, 6eTa-, 1 raMMa- U3Ty4eHHUs.

Omnsitel Pesepdopaa. SAnepnas moaens atoma.

PannoakTuBHBIC TpEeBpaIeHUsI AaTOMHBIX SITIEP.

[IpoTOHHO — HEUTPOHHAsE MOJEIIb fAJIpa. 3apsAA0BOE U MaCCOBOE YHCIIA.

Snepusie peaknuu . Jlenenue u cuntes saep. CoxpaHeHHe 3apsIOBOTO U MACCOBOTO YHCEI MTPH SAEPHBIX PEAKITUIX

DHeprusi CBsA3M 4YacTUll B siApe. Brlienenue sHepruu npu JelIeHUU U cuHTe3e sanep. M3mydenue 3Be3nd. SnepHas sHepreTuka. IDKOJIOTHYECKUE
po0JIeMbI pabOTHI AaTOMHBIX AJIEKTPOCTAHIIHIA.



MeTtozab! HaOIIOICHHS U PETHCTPALIMH YaCTHULL B siiepHOM pusuke . Jlo3umerpus.

Dponmanvhsie 1abopamophsie pabomol
W3yuenue aeneHus siapa atoma ypata 1o ¢ororpaduu TpeKoB
N3ydenne TpeKoB 3apspKEHHBIX YacTHUIL 110 TOTOBBIM (poTorpadusm
Bueypounasa desamenvrocmo
- M3rOTOBUTH MOJEJIb aTOMa

Bozmoscnbie Ikckypcuu: tenedonHas cTaHmus, GU3HOTEPANCBTHUCCKHI KAOMHET MOTMKINHUKY.

Bo3MoKHBIE HCCIEI0BATEIbCKHE MPOEKTHI: CM. B TEMAaTHYCCKOM IJIaHUPOBAHUU

2.Yueonvie komnemenyuu u cnocoovl 0eameabHocmu

PabGouas nporpamma npeaycmaTpusBaet (pOpMHPOBaHHE Y IIKOJbHUKOB 00111e Y4eOHbIX YMEHUI M HABBIKOB, YHUBEPCAJIbHBIX CIIOCO00B
AeATEeJILHOCTH U KJIIYEeBBIX KoMIeTeHuuid. [Ipropureramu iist KOJIBHOTO Kypca (PU3UKH Ha 3Tare OCHOBHOTO 00IIero o0pa3oBaHUs SIBISIFOTCS:
Ilo3nasamenvhan deamenbHOCHLb:
® MHCIIOJIb30BAHME JJIA MMO3HAHHWA OKPYIKAOIICTO MUPa Pa3JIMYHbIX €CCTCCTBCHHOHAYUYHBIX METOIOB: Ha6J'IIOI[eHI/Ie, HU3MEPCHUE, SKCIICPUMCHT,
MOJIETTUPOBAHUE;
e (opmupoBaHue yMeHUH pa3nuyarh (PakThl, TUIIOTE3bl, IPUYUHBI, CIIEJICTBUS, I0KA3aTEIbCTBA, 3aKOHBI, TEOPHH;
® OBJAJICHUE a/ICKBAaTHBIMU CIIOCOOAMHU PEIICHUSI TEOPETUUECKUX U SKCIIEPUMEHTATIBHBIX 3aa4;
o HpI/IO6p€T€HI/I€ OIlbITa BBIABUXXCHUA THUIIOTEC3 HJIA 00BsICHEHUS H3BECTHBIX (i)aKTOB n BKCHGPHMGHTaHLHOﬁ IIPOBEPKU BbIJIBUTACMBIX
THUIIOTE3.
Hudopmauuonno-KOMMYHUKAMUBHAA 0eAMEeTbHOCHb:

e BIIAJICHHE MOHOJOTHYECKOW M TUATOTHMYECKON pedublo, pa3BUTHE CIIOCOOHOCTH MOHMMATh TOYKY 3pEHHUsl cOoOeceHWKAa U MPU3HABATH
MpaBoO HA MHOE€ MHEHHE;
® JCIOJIb30BaHUE /IS PEIICHUS TTO3HABATEILHBIX 1 KOMMYHHUKATUBHBIX 3a71a4 Pa3IMYHBIX HCTOYHHUKOB WH(POPMAIIUH.
Pegpnekcusnasn oeamenvHocms:
® BJIAJICHHE HABBIKAMU KOHTPOJIS U OLIEHKU CBOEU JEATEIbHOCTH, YMEHUEM MPEABUIETH BOZMOXKHBIE PE3YyIbTaThl CBOUX JACHCTBUMA:
e opraHuzaius yueOHOU JAeITeTbHOCTH: TOCTAHOBKA IEJIH, TUTAHUPOBAHKE, OTIPEACIICHUE ONTUMAIBHOTO COOTHOIICHUS 1IEJIA U CPEJICTB.




BripaboTka KoMIeTeHuii:

Oo6uieoopazosamenbHblx, SHAHNEBO - IPeIMETHBIX ( y4eOHO - MO3HABaTeIbHAs U MHQOPMAIIMOHHAS KOMITCTCHITUS )
CaMOCTOSITEIIbHO ¥ MOTUBHPOBAHHO OPTaHMU30BBIBATH CBOKO MO3HABATEIBHYIO NEATEIHHOCTh (OT MOCTAHOBKU IETH JIO MMOJYYCHUS U OICHKU
pe3ynbTaTa);
WCIOJIb30BaTh AJIEMEHTHI MPUYUHHO-CIICACTBEHHOTO U CTPYKTYPHO-()YHKIIMOHAIBHOTO aHAJIM3a, OMPEACIIATh CYIHOCTHBIC XapaKTePUCTUKU
U3y4aeMoro 00beKTa, pa3BEPHYTO 0OOCHOBBIBATH CYXKIACHUS, 1aBaTh ONPEACICHHS, TIPUBOINUTH JI0KA3aTEIILCTBA;
UCIIONIb30BAaTh MYIJIBTH MEIUHHBIE PECYpPChl W KOMITBIOTEPHBIC TEXHOJOTHH st 00paboTKH, mepenadd, MaTeMaTu3anuu HH(popMammm,
NPE3CHTAIMH PE3YJIbTATOB M03HABATEIBHON M IPAKTUYCCKOH IEATEILHOCTH,
OIICHUBATh M KOPPEKTHPOBATh CBOE IIOBEJACHWEC B OKPYKAIOIIECH Cpele, BBIMOIHATH 3KOJOTHYECKHE TPEOOBAHUS B TPAKTHUYSCKOU
JESITeIIbHOCTH U TIOBCETHEBHOW YKHM3HH.

RPEOMEMHO-OPDUCHMUDPOBAHHBIX, DPENPOOVKMUBHO — O0CAMETbHOCMHBIX(COUUANLHO — MpPYy0oeas U _KOMHEMEHUUs JTUYHOCHIHO20

camocoeepuiencmeoeanus
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IIOHMMAaTh BO3PACTAIOILYI0 DPOJIb HAyKH, YCHJIEHHE B3aUMOCBA3M M B3aUMHOIO BIIMSHUS HAyKW M TEXHUKH, IpEBpallleHue HayKud B
HETOCPEJCTBEHHYIO IPOU3BOAUTENIBHYIO CUILy OOLLECTBA;

0CO3HaBaTh B3aMMOJICHCTBHE YEJIOBEKa C OKpYXKarollel cpeioil, BO3MOKHOCTH U CIIOCOOBI OXPaHbl IPUPOIBI;

pa3BHUBaTh MO3HABATEIbHbIE HHTEPECH] U MHTEIJIEKTYaJIbHbIE CIIOCOOHOCTH B IPOLECCE CAMOCTOATEIBLHOTO NMPUOOpEeTeHHS GU3NUECKUX 3HAHUI
C UCIOJIb30BaHUEM PA3JIMUHBIX UCTOYHUKOB HH(OpPMAIIUU, B TOM YUCIIE€ KOMITBIOTEPHBIX;

BOCIUTBIBATh YOSKIEHHOCTh B MMO3UTUBHOM PO (PU3UKU B )KU3HU COBPEMEHHOI'O OOIIECTBA, IOHUMAHUE MEPCIEKTUB Pa3BUTUSL SHEPTETUKH,
TPAHCIIOPTA, CPEACTB CBSI3U U 1Ip.;

OBJIaJICBaTh YMEHUSMHU IPUMEHATD [TOJIyYE€HHBIE 3HAHUS JUIsl 0OObSICHEHUSI pa3HOOOPa3HBIX (PU3NUYECKUX SBJICHUI;

INPUMCHATH IIOJTYUCHHBIC 3HAHWA W YMCHUSA JIA 0€e30IMacHOr0 HCITOJIL30BaHUS BCUICCTB U MEXAaHU3MOB B 6BITy, CETBbCKOM XO3SMCTBE W
MPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX 3a/lay B MMOBCEIHEBHOW JKU3HM, MPEIYNPEKICHUS SIBICHUM, HAHOCSIIUX BPEJ 3I0POBBIO UEJIOBEKA U
OKpY>Karollen cpene.

Ilennocmnuo — cmbici060il, 0OULEKYTbIMYPHOU U KOMMYHUKAMUGHOU
MOHUMAaTh IIEHHOCTHBIE OPHEHTAIMH YYEHHKA, €ro CIIOCOOHOCTh BUETh M TIOHUMATh OKPYXKAIOIIUI MUD
YMEHHE YYE€HHKa BHIOMPATH EJIEBBIE U CMBICIIOBBIE YCTAHOBKH /ISl CBOUX JIEHCTBUH U MOCTYIIKOB
[TproOperenue onbITa OCBOSHHUS YUEHUKOM HAyYHON KapTUHBI MHpa
OBnanenue cnoco0aMu B3aUMOJECUCTBUS C OKPYKAIOUIUMH U yJAJIEHHBIMH JIOIbMHU U COOBITUAMHU, YMEHHUE 3a/1aBaTh BONPOC U BECTHU




AUCKYCCHIO, BJIAJICHUC PA3HBIMH COLUAJIbHBIMU POJIAMU B KOJUICKTHBC

Dopmuposanue yHUBEPCATLHBIX YUEOHBIX OCUCHBULL

Ilepemensl, mpoucxoAasiye B COBpEMEHHOM 00LIeCTBE, TPEOYIOT YCKOPEHHOT'O COBEPIIEHCTBOBAHUS 00Pa30BaTEIbHOIO IPOCTPAHCTBA, ONPEACTICH U
1eJsiel 00pa3oBaHMsl, YUUTHIBAIOIIUX FOCYJapCTBEHHbIE, COLIMAIBHBIE U JINYHOCTHBIE NOTPEOHOCTH U UHTEPECHI. B CBSA3M C 3TUM NPHUOPUTETHBIM
HalpaBJICHUEM CTAaHOBUTCS 0OecleueHUe pa3BUBAIOLIEr0 NOTEHIMAIa HOBBIX 00pa30BaTeNIbHbBIX CTAaHAAPTOB. Pa3BuTHE TMYHOCTH B CUCTEME
o0pa3oBaHMs oOecrieunBaeTcs, Mpex/ie BCero, yepe3 (OpMUpPOBaHUE YHHUBEPCATIbHBIX yueOHbIX AeicTBUM (Y'Y []), KOTOpbIe BBICTYNAIOT
MHBapUAHTHON OCHOBOI 00pa30BaTEbHOTO U BOCIUTATENBHOTO Mporecca. OBaieHue y9alluMUCs YHUBEPCATbHBIMUA y4eOHBIMU ACHCTBUSMU
BBICTYIIA€T KaK CIIOCOOHOCTH K CAMOPA3BUTHIO U CAMOCOBEPIIEHCTBOBAHHIO ITYyTEM CO3HATEIILHOTO U aKTHBHOTO MIPUCBOEHUSI HOBOTO COLMAIIBHOTO
onbiTa. YVYJ[ c031a10T BO3MOXHOCTh CAMOCTOSITENILHOTO YCIIEIIHOTO YCBOEHHUS! HOBBIX 3HAHUW, YMEHUN U KOMIIETEHTHOCTEH, BKJIIOUYAsi OPraHU3alHIo
YCBOEHHUS, TO €CTh YMEHUS YUYUTHCS.

B mmpokom 3HaueHNH TEPMUH «yHUBEPCAIbHbBIC YUeOHbIC IEHCTBUS» 03HAYAET YMEHUE YUUTHCS, T.€. CIOCOOHOCTh CYOhEKTa K CAMOPA3BUTHUIO U
CaMOCOBEPILIEHCTBOBAHUIO IIyTEM CO3HATEIBHOTO U AKTUBHOT'O IPHUCBOEHUSI HOBOT'O COLUATIBHOIO OIbITA.

B Gonee y3xom (COOCTBEHHO TICUXOJIOTMUECKOM 3HAYCHUH ) TEPMUH «YHUBEPCAJTbHBIC YyUeOHBIEC IEUCTBUS» MOXKHO OMPEACIIUTh KaK COBOKYITHOCTh
CIoco0O0B JeMCTBHS ydalerocs (a Takyke CBA3aHHBIX C HUMHU HABBIKOB yueOHOU padoThl), 00€CIeUNBAIOLINX €r0 CIOCOOHOCTh K CAMOCTOATEIbHOMY
YCBOEHUIO HOBBIX 3HAHWW U YMEHUH, BKITIOUasi OPraHU3aIliio 3TOTO Tpoliecca. Y HUBepcadbHble yueOHble aeiicrBus (YY) noapaznenstores Ha 4

TPYIIIBL: PETYISTHBHBIE, THYHOCTHBIE, KOMMYHUKATHBHBIE M TTO3HABATEIBLHBIC.

®opmuporats YV ]| Ha ypokax GU3NKU MIPU U3YUCHUH KOHKPETHBIX TEM IIKOJIBHOTO Kypca B 9 kinacce orpaxensl B KTII.
Pe3yabTraToM dpopMupoBaHus YHMBEPCAJbHBIX y4eOHBIX AeiCTBUI OyayT AABJISATHCH YMEHUSI:

e TMPOU3BOJILHO M OCO3HAHHO BJIa/IeTh OOLIMM MPUEMOM pEIlIeHUs yUYeOHbIX 3a/1a4;

e  HCHOJB30BATh 3HAKOBO-CUMBOJIMYECKHE CPEJCTBA, B TOM UUCIIC MOJAEIH U CXEMBI JUIs pPelleHns yuyeOHBIX 3a/1a4;

e YMCTH OCYHICCTBJIATE aHAJIU3 00BEKTOB C BBIJICJIICHUEM CYIICCTBEHHBIX U HCCYIICCTBCHHBIX ITPU3HAKOB,

e  YMETh OCYILECTBIATh CHHTE3 KaK COCTABIIEHUE LIEJIOTO U3 YacCTeM;

e YMETh OCYILECTBJIATh CPAaBHEHUE, KIacCU(DUKAIIHIO 10 3aJaHHBIM KPUTEPHUSIM;

e YMEThb YCTaHaBJIMBAaTh IPUYMHHO-CIIECICTBEHHbIE CBA3H;

e YMETb CTPOUTH PACCYXKJIEHUS B (POpMe CBSI3U MPOCTHIX CYKIEHUN 00 00BEKTE, €r0 CTPOEHUH, CBOMCTBAX U CBS3SX;



e  BIJIAJETHh OOIIUM MPHUEMOM pPEIICHUS YIEOHBIX 3a/1aY;
e  CO3JaBaTh M NPEOOPA30OBHIBATH MOJIEIHN M CXEMBI /IS PELICHUS 3a/1ay;
e yYMETh OCYILIECTBIATH BEIOOP Hanbosee 3pPpeKTUBHBIX CIIOCOOOB pelieHus 00pa30BaTENbHBIX 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA.

3. Tpebosanusa K ypoenio HO020MOEKU éblNYCKHUKA 9-20 Ki1acca

B pezyribmame uzyuenus d)u3u1<u yuenuk 8 knacca 00IICeH.

3HaTL/IOHUMATh:
Cmobict nouamuii: Gu3ndecKoe sSBICHUE, PU3NICCKUI 3aKOH, B3aUMOJICHCTBUE, DJIEKTPUIECKOE IT0JIe, MATHUTHOE TI0JIC, BOJHA, aTOM, aTOMHOE
SJIpO, HOHU3HUPYIOIINE U3TyYSHUSI.
Cmuicn pusuyeckux eenuuun: myTb, CKOPOCTh, YCKOPEHHUE, Macca, CUiia, UMITyJbC, paboTa, MOIIHOCTh, KUHETUYECKAsl SHEPTHsl, MOTCHIIMATbHAS
3HEepTHsl, KO3YPPHUIIUEHT MOJIE3HOTO ACHCTBUS.
Cmuicn puzuueckux 3axonoe. HploToHA, BCEMUPHOTO TATOTEHUSI, COXPAHEHUSI UMITYJIbCA U MEXaHUYECKOM YHEPTHUH.

Ymern:
Onucvieams u o0vacnamep (pu3nyeckue sBICHHS: PaBHOMEPHOE NPSMOJIMHEWHOE IBM)KEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBUKEHUE ,
MeXaHHYeCKHe KoeOaHusl U BOJHBI, JJIEKTPOMATHUTHYIO HHIYKIIHIO
Hcnonvzoeams ¢uzndeckue npudOpbl U HW3MEPUTENbHbIE MHCTPYMEHTBHI Ui M3MEPEHMsS (U3UYECKUX BEJIWYMH: PACCTOSHUS, MPOMEXKYTKa
BPEMEHH, CUIIBI.
Ilpeocmasnamyp pe3ynvmamet U3MEPEHUN B BUJIE TaOIHULL, TPAQUKOB U BBISBIATH HA 3TOM OCHOBE AIMIIMPHUYECKUE 3aBUCUMOCTH: IIYTH OT BPEMEHH
, CUJIBl YIPYTOCTH OT YUIMHEHUS MPYXUHBI, CUJIbI TPEHUSI OT CHJIbl HOPMaJIbHOTO JIaBJICHHUS, IIepro/ia KojJeOaHuii MasgTHUKA OT JJIMHBI HUTH, IEpHUOa
Kosie0aHUH Tpy3a Ha MPYXKHUHE OT Macc Ipy3a U )KECTKOCTU MPYKUHBI.
Buipasicamo pesynomamur n3MepeHuil 1 pacyeToB B eAMHULAX MexayHapoaHon cuctemsl CU;
Ilpusooume npumepst IPaKTHUECKOTO UCTIONB30BAHUS (PU3MUECKUX 3HAHUHN 0 MEXaHUYECKHX, JIEKTPOMAarHUTHBIX U KBAaHTOBBIX SBJICHUSAX
Pewams 3a0ayu Ha npUMeHEHNE H3YyYEHHBIX PU3NYECKUX 3aKOHOB
Ocywecmenamep camocmoamenvrvlii nOUcKk WH(YOpPMAIMK E€CTECTBEHHOHAYYHOTO COJEpPXKAHUS C HCIOJIb30BAaHHUEM PA3IMYHBIX HCTOYHHUKOB
nHpopmanuu ( yaeOHBIX TEKCTOB, CIPABOYHBIX M HAYUHO — MOIMYJISIPHBIX W3/JaHUI, KOMITBIOTEPHBIX 0a3 TaHHBIX,

pecypcoB MHTepHeTa), ee 0OpabOTKy M TNpe/cTaBlieHHEe B Pa3MYHbIX (popmax ( CIOBECHO, C TMOMOUIbIO PUCYHKOB M Ipe3eHTalui, rpadukoB .
MaTEeMaTHYECKUX CUMBOJIOB M CTPYKTYPHBIX CXEM);



Hcnonvzosams npuodbpemennsle 3HaHUA U yMeHUsA B MPAKTUYCCKON JCATEIHLHOCTU M MMOBCEAHEBHOW JKU3HU JUIS oOecriedeHusi 0e30MacHOCTH B
nporiecce JKU3HEACITeITbHOCTH.

4.P€3Vﬂb”idmbl 0ceoeHus Kypca pu3uxku

Juunocmuvie pe3yibmamoi:

- popMupoBaHHEe MO3HABATEIbHBIX HHTEPECOB, HHTEIIEKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEH ydamuxcs,

- yOEeXJI€HHOCTh B BO3MOXXHOCTHU IO3HAHUS IPUPOJbI, B HEOOXOAUMOCTH Pa3yMHOI'0 UCIOJb30BaHUSI JOCTUXKEHUN HAYKU U
TEXHOJIOTUH IS JanbHEeHIIero pa3BUTH Y€JI0BEUECKOTO 00IIeCcCTBa, YBaXXEHUE K TBOPIIAM HAYKH, OTHOUIEHHUE K (PU3HUKE KaK K
3JIEMEHTY 00IIeueI0BeYeCKON KyIbTYypHl;

- CAaMOCTOATEIbHOCTh B IPUOOPETEHUN HOBBIX 3HAHUM U NPAKTUUECKUX YMEHUIH;

- MOTHBaLUs 00pPa30BaATENbHON JEATEIbHOCTH MKOJIbHUKOB HA OCHOBE JIMYHOCTHO OPUEHTUPOBAHHOTIO MOAX0/a;

- popMupoBaHHE NEHHOCTHBIX OTHOIMEHHUH K IPYT APYTY, YUUTEIIO, aBTOPaM OTKPBITUHA U U300peTeHNU, pe3yabTaraM 00ydeHUs.

MemanpeomemHubie pe3yibmaniol:

- OBJIaJICHUE HAaBbIKAMHU CAMOCTOSATEIbHOTO MPUOOPETEHUS] HOBBIX 3HAHUMN, OpraHU3alUU YYeOHOM NeSITEIbHOCTH, TOCTAHOBKH
neyiei, NIaHUuPOBAHUSN, CAMOKOHTPOJS U OLIEHKHU PE3YJIbTATOB CBOEH AEATEIBHOCTH, YMEHHUSIMHU M PEABUIETh BOSMOXKHBIE PE3YJIbTAThI
CBOMX JEHCTBUN;

- TIOHUMaHUE Pa3IUdYUi MEXKJAY UCXOTHBIMH (aKTaMU U TUTOTE3aMU JJIsi UX OOBSICHEHUS, TEOPETUUYECKUMHU MOJIEIISIMHU U PEaTbHBIMU
o0beKTaMu, OBIaJeHNE YHUBEPCAIbHBIMU YUEOHBIMU NEHCTBUSIMHU HA IpUMEpax THUIOTE3 AJg 00BSICHEHHUS U3BEC THBIX (PAaKTOB U
AKCMEPUMEHTAIBHON MPOBEPKHU BHIABUTAEMBIX TUIIOTE3; Pa3pabOTKU TEOPETUUECKUX MOJIeJIeH MPOIeCcCOB UIH SIBICHUN;

- MpUOOpEeTEeHHE OMBITA CAMOCTOATEIBHOTO MOUCKA, aHalN3a U 0TOOpa HHPOPMALIUK C UCTIONIBb30BAHUEM PA3TUUYHBIX HCTOYHUKOB H
HOBBIX MH()OPMAIIMOHHBIX TEXHOJOTHUMN JJIs1 pEUICHUS MOCTABJIECHHBIX 3a/ay;

- popMHUpOBaHUE YMEHUHN BOCIPUHHUMATH, MepepadaTbiBaTh U NPEAbABISATh HHPOPMALIUIO B CIOBECHOMW, 00pa3HO, CHMBOJIUYECKOM
dbopmax, aHaIU3UPOBATH U MepepadaThIBaTh MOJYYEHHYI0O HHGOPMAIMIO B COOTBETCTBUM C MOCTABJICHHBIMHU 3alauaMu, BBIACISITH
OCHOBHOE COJIEpKAHUE MPOUYUTAHHOTO TEKCTA, HAXOJUTh B HEM OTBETHI Ha MOCTABJIEHHBIE BOMPOCHl U U3JIaraTh €ro;

- pa3BUTHE MOHOJIOTUYECKON U NUAJIOTHUYECKON peUHn , yMEHHS BBIPAXKATh CBOM MBICJIU U CIIOCOOHOCTH BBICIYIIMBATH COOECETHUKA,
MOHUMATh €r0 TOYKY 3pE€HUsI, IPU3HABAaTh NPaBO APYTrOro 4ejl0BEKa HAa HHOE MHEHHUE;

- OCBOCHHME NMPUEMOB JCUCTBUN B HECTAHIAPTHBIX CUTYyaIMAX, OBJIAJCHUE IBPUCTUICCKUMH METOJIaMU pEIIeHUs po0iem;
- dopMupoBaHuEe yMEeHUH paboTaTh B IPyIIe ¢ BHIMOJTHEHHEM Pa3IUYHBIX COIMATBHBIX POJEeH, IPEACTABIsITh U O TCTAUBATH CBOH
B3TJISIABI U YOCXKIEHHS, BECTU TUCKYCCHIO



Ilpedmemmnvie pe3yiomanol:

- 3HaHWA O MPUPOJC BAXHEHIHUX QU3HMICCKUX SIBICHUN OKPYXKAIOIIEro MUpa U MOHUMaHHUE CMbIcTa PU3NYECKUX 3aKOHOB,
PaCKpBIBAIOIIUX CBSI3b U3YUECHHBIX SIBJICHUI;

- YMEHUS MOJIL30BATHCSI METOJAMU HaAYyYHOTO UCCICAOBAHUS SIBICHUW MPHUPOIBI, IPOBOIUTH HAOIIOACHUS, IIAHUPOBATH U
BBIMIOJIHATH SKCIEPUMEHTHI, 00pabaThiBaTh pe3yJbTaThl U3MEPEHUN, IPEACTABIATH PE3YIbTAThl U3MEPEHUIN C MOMOIIBIO TAOJIHII,
rpadukoB u GopmyJs, 00HAPYKHBATH 3aBUCHMOCTU MEXKAY GU3UUYCCKUMU SIBICHUSAMHU, OOBSCHATH MOJYYCHHBIC PE3YJIbTATHI U JACJIATh
BBIBOJIbl, OI[EHUBATh I'PAHUIBI IOTPEUIHOCTEN PE3yIbTATOB U3MEPEHUN;

- YMCHUS IPUMEHATHh TCOPETHUYECCKHNE 3HAHUS MO0 PU3UKE HA MPAKTUKE, pelIaTh (U3NYECKHUE 3aJa9u HAa IPUMEHECHHE MOJTYUYEHHBIX
3HAHUH;

- YMEHUS U HAaBBIKH MPUMEHSATH MOJYYCHHBIC 3HAHUS JUIST OOBSICHEHUSI IPUHIIMITOB ICHCTBUS BAXHEHIIUX TEXHUICCKHX YCTPOUMCTB,
pelIeHus MPakTUYEeCKUX 3a7ad MOBCEIHEBHOMN KU3HU, PAIMOHAIBLHOTO MPUPOIONOIb30BaHUS U OXPaHbl OKPYXKalolleil cpebl;

- dpopMupoBaHUE yOCKICHUS B 3aKOHOMEPHOU CBS3U U NMO3HABAEMOCTH SIBJICHUU MPUPOJBI, B 00bCKTHBHOCTH HAYYHOTO 3HAHUS,
BBICOKOW IIEHHOCTU HAayKU B PAa3BUTHU MAaTEpPUAIbHON U JYXOBHOU KYIbTYpPHI JTIOJEH;

- pa3BHTHE TEOPETUYECKOTO MBINIJIICHUS HAa OCHOBE (JOPMHUPOBAHUS yCTaHABIUBATH (DAKTHI, pa3audaTh NPHUUYUHBI U CICIACTBUS,
CTPOUTH MOJICNIU U BBIBUIAaTh THIOTE3bI, BHIBOJUTH U3 IKCIEPUMEHTAIBHBIX (DAKTOB U TEOPETHUECKUX Moaeell pusnueckue
3aKOHBI;

- KOMMYHUKATUBHbBIE YMEHHS JTOKIAJbIBATh O pe3ylbTaTaX CBOETO MCCIEN0BaHMs, y4aCTBOBAaTh B JUCKYCCUH, KPATKO U TOYHO
OTBE€YATh HA BOMPOCH], HCIOJIH30BATh CIIPABOYHYIO JIUTEPATYyPY U APYTUe UCTOYHUKH UHDOPMAIHH.

5. Yueono — memoouueckuit komniexm

1. Ilepbimkun A.B., I'ythuk E.M. ®usuka. 9 kinacc. — M.: [Ipoda, 2011

2. Jlyxamuk B.W. CoopHuk 3anau no ¢usuke. 7-9 xnaccel. — M.; [Ipocsemenue, 2007

3. [IpumepHbIe porpaMmMbl 110 Y4eOHBIM npeameTam. dusuka. 7 — 9 kimaccel: mpoekT. — M.: [IpocBemenue, 2011

4. BonkoB B.A. YHuBepcalibHbIE TOypOUHBIe pa3paboTku mo ¢pusmke: 9 knacc. — 3 —e u3A.. nepepadot. u gom. — M.: BAKO, 2012
5. Jlebemunckast B.C\ ®usnka 9 knacc. JlnarHoctuka npeaMeTHol 00ydeHHOCTH. - Boarorpa: yautens,2010

Cooeporcanue mamepuana Komniekma noaHocmoio coomsemcemeayem llpumepHotl npoepamme no ¢usuxe 0CHO8HO20 0buje2o 0b6pa3oeanusl,
0053amenbHOMY MUHUMyMmy cooepaicanusi. Komniexkm pexomenoosan Munucmepcmseom obpasoganusi PP

Koumponvro — usmepumenvhvie mamepuaivl, HANPAGIeHHblE HA U3VYECHUE VDOBHS:




® 3HAHUI1 OCHOB (pM3MKHU (MOHOJIOTHYECKUN OTBET, SIKCIPECC — OMPOC, (GPOHTATBHBIN OMPOC, TECTOBBIM ONPOC, HAMMMCAHKUE U 3aIUTa COOOIICHUS
0 33JJaHHOM TeMe, O0BSICHEHUE SKCIIEPUMEHTa, (PU3NYECKUN TUKTAHT)

® NPHOOPETEHHbIX HABBIKOB CAMOCTOSTEIIBHOM W TPAKTHYECKOW NEATEIBHOCTH ydaimuxcs (B XOJE BBINIOJHEHUS JIAOOpAaTOPHBIX paboT U
pEIICHUS 3a]1a4)

¢ pPa3BUTBIX CBOICTB JIMYHOCTH: TBOPYECKHUX CIOCOOHOCTEH, MHTEpeca K HM3y4eHHIO (U3UKH, CAMOCTOSTEIBHOCTH, KOMMYHHKAaTHBHOCTH,
KPUTUYHOCTH, Pe(IEKCHH.

Hcnonv3yemble mexnuueckue cpedcmea
e IlepcoHanbHBII KOMIIBIOTED
e MynpTUMEINUHBINA IPOEKTOP
°

Hcnonvzyemule mexnonozuu: 310pOBbecOEpPEKEHNs, TPOOIEMHOT0 00YUIEeHHUs, TIeIarOTUKa COTPYAHUYECTBA, PA3BUTHUS HCCIEI0BATEIbCKUX HABBIKOB,
g depeHIIMPOBAHHOTO TTOIX0/1a B 00yYEHUH PAa3BUTHSI TBOPUECKUX CIIOCOOHOCTEN

Oobpaszoeameivrvle OUCKU

VYueOHbIe IEMOHCTPAIIMH 110 BCEMY KYpCYy (PU3UKU OCHOBHOM HIKOJIBI ¢ TT0IpoOHBIMU KoMMeHTapusmMu. DVD auck.6 UMIL] Apcenan o6pa3oBanusi,
2012

Ilpezenmayuu, co3naHHBIC yYUTENIEM U I€TbMHU B IIPOIECCe 00pa30BaTEIbHOTO Mpoliecca Mo KXo n3ydaeMoil TeMe
Komnnexm gpusuueckoeo I'MA 0bopyoosanus 0ns nposedenus 1abopamopHuix pabom
Tabnuywt

Obo3nauenus, cokpauieHus
K3C KHM I'MA — Ko1bl 2JIEMEHTOB COACPkKAHUS KOHTPOJIBHO U3MEPUTENBHBIX MaTepuanos [ TA
KITY KUM I'MA — ko111 IpOBEPSIEMBIX YMEHHUI KOHTPOJIBHO — U3MEPUTENBHBIX MaTepuanos [ MA
JI. — JIykamuk B.W. CoopHuk 3amau no ¢usuke. 7-9 xnaccel. — M.: [Ipocsemenue, 2007
P. — PeimkeBuy A.I1. CoopHuk 3amau mo ¢pusuke 9-11 kmaccer. — M.: JIpoda, 1998
. - Jlebenuuckas B.C\ ®usuka 9 kinacc. Jluarnoctuka npeaMeTHol 00y4eHHOCTH.- Bonrorpan:yunrens,2010




KaﬂeHIlapHO-TeMaTI/I‘IeCKOG IJIAHUPOBAHUE (y‘leﬁHO-TeMaTH‘IeCKI/Iﬁ II.]IaH)

Yacel [1nanoBbIe cpoku
Ne HaunmenoBanue paszaena u tem y4e6HOro [POXOKACHIA Ob6opynoBanue
Ypoka BpPEMEHH i akriy
3aKonsl 0sudceHusn u g3aumooelicmeus men 25 uacos
1 BBonHbIi uHCTpYKTaX 110 Th B kabuneTte 1 7.09 Keno6, mapuk, MasTHUK, TEJIEKKA
¢u3uku. MatepuansHas Touka. Cucrema C KareJabHUIIEH, H3MEPHUTEIbHAS
oTcyeTa JICHTA, Yachl
2 [lepememienne 1 8.09
3 Ornpenenenne KOOPANHATHI JBUKYILIETOCS 1 14.09
tena. [lepemelienne npu npsMoOIMHENHOM
pPaBHOMEPHOM JBUKCHHUH
4 [IpsimonuHetHOE paBHOYCKOPEHHOE 1 15.09 onsIT 1 ctp 34, npubop no
IBUXKEeHHE. Y cKopeHue. [lpogepounas KMHEMAaTUKe U JUHAMUKE, [ITATHB,
paboma no meme «Mexanuueckoe OJIOK Ha CTEp)KHE, METP.
08uUdICeHUe
) CxopocThb MPSIMOJIMHEHHOTO 1 21.09 onsIT 1 ctp 34, mpubop 1o
PaBHOYCKOPEHHOTO JBIKeHUs. ['paduk KMHEMAaTHKe U JUHAMHUKE, [ITATHB,
CKOpPOCTH OJIOK Ha CTEpIKHE, TAIbBAHOMETD,
IIHYP COETUHUTEIbHBIN
6 [lepemenienue npu npsIMOIMHEHHOM 1 22.09 onbIT 7 cTp 44, maminHa ATBya,
PaBHOYCKOPEHHOM JIBH)KEHUU METPOHOM, UCTOYHHK [TOCTOSIHHOTO
CamocmosmenvHas paboma TOKa, KITF0Y, IITHYP
«lIpsamonuneiinoe pasnoyckopenHoe COCTUHUTEIbHBIH.
08uUdICEeHUE»
7 BBoaHbIii KOHTPOJIB 1 28.09
8 Wuctpykrax o Th. JlabopaTopuasi 1 29.09 XKenob mabopaTtopHbIH, MapuKk
pabora Nel «McciaenoBanue METAUTAYECKUN, THIAHIP
PABHOYCKOPEHHOT0 IBHKeHUs 0e3 METAJUTMIECKHIA, METPOHOM, JICHTA
HAYAJIbHOH CKOPOCTHY W3MEpUTENbHAS, MEIL.
9 Pemenue 3anau no teme «OCHOBBI 1 5.10 JlunakTuueckuii MaTepual,




KuHeMaTukn» 1Tecm no meme « Ocrosol
KUHemamuxku»

KapTOYKH

10 | KonTpoasnas padora Nel mo Teme 6.10
«OCHOBBI KHHEMATHKH»

11 | OTHOCHUTETBLHOCTD ABUKCHUS. 12.10 ctp 47.Tenexka, 6pycok
WNuepuuanbHble cucteMsl oTcuera. I1epBblil JIEPEBSHHBIN, MEILIOK C IIECKOM,
3akoH HeloToHa. noptpet HeroToHa, form.

JUTeparypa.
12 Bropoii 3axkon HeroToHa 13.10 onbIT 11,MamuHa ATByna,
METPOHOM, UCTOYHHUK TOKa,
BBIKJIIOYATEIh
13 | Tperwuii 3axon HeroToHa 19.10 npuOOp N0 KUHEMATUKE U
JTMHAMHKE, BEChl HACTOJIbHBIC

14 | CBobogHOE nazeHue Tein 20.10
Camocmosmenvras paboma no meme
«3axonvl Horomonay

15 | [ABmxeHue Tena, OpOIIEHHOTO BEPTUKAIBHO 26.10
BBepx. HeBecoMOCTb.

16 | Uncrpykrax no Th. JlaGopaTophas 27.10 VYuebnuk, ctp 274, puc. 181
padora Ne2 «McciaenoBanue cBOOOIHOTO
najeHusD

17 | 3aKOH BCEMUPHOTO TATOTEHUS 2.11 Y4eOHuk, puc. 31

18 Yckopenne cBOOOIHOTO TaJCHHS Ha 3eMIie 3.11 Y4ebOHuk, puc. 32
U JIpYTUX HEOECHBIX TeJ

19 [IpssMmonMHEITHOE U KPUBOJTUHEHHOE 16.11 VYuebnuk, puc 38, Bpamarmmiics
JBIDKeHUE. JIBIKEHHE Tesa 0 OKPY>KHOCTH JIMCK C IPUHA/IISKHOCTSIMH,
C TIOCTOSTHHOM 110 MOZYJIIO CKOPOCTBIO. TOYWJIO PYYHOE, HAMIIHUK

20 | MckyccTBeHHBIE CITYTHUKH 3eMIIN 17.11 Tabnuna, nom. auTeparypa:

[IlaxmaeB, CITpaBOYHUK 10 (pr3HKe

21 | Ummynbce Tena. 3aKoH COXpaHEeHUs 23.11. KapTtoukwu, Tabauma
UMITYJIbCa

22 | Camocmosmenvhas paboma 24.11

«Kpusonunetinoe osuocenue, UC3»




PeaxtuBHoe nBmxenue. PakeTol

23 | 3aKOH COXpaHECHMsI MEXaHUUECKOU SHEPTHH 1 30.11

24 Pemenue 3amay mo reme «OCHOBBI 1 1.12
JTITHAMUKIN)

25 | KonTpoJabHasi padoTa Ne2 mo Teme 1 7.12 Tectol o Gu3MKe, TUIAKTUIECKHIA
«OCHOBBI THHAMHKH) MaTepuan

Mexanuueckue xonevanusa u eonnsl. 36yk 11 uvacoe

26 | KonebarenpHOE IBUKCHHE. 1 8.12 OTIBIT 53, IPY)KUHHBINA MasTHHK,

KonebarenbHbIe CHCTEMBI. MaTeMAaTHYECKUN MasiTHUK, IITATHB,
yueOHuK, puc. 48,49

27 Benuuunel, Xxapaktepusyromue 1 14.12 KomnbloTep, KOMNaKT-AUCK .NPYKUHbI

Kosie0aTeIbHOE JIBIXKEHUE CnMpanbHble C KpoYkamm 2 w, rupm 1
Kr, 2 Kr, LUTATMB, Yacbl C CEKYHAHO
CTpenKOVI, ANHaMOMETpP C KPpYr/ibim
umdepbraTom, onbIT 56, naHenb, ucT
Bymaru, NpysKu1Ha ¢ 3aKpenaEéHHbIM
dnomacrepom

28 | Uuctpykrax o Th. JlabopaTopHasi 1 15.12 [lItatuB ¢ MmydTOH U JANKOM,
padora Ne3 «HMccaenosanue LIApUK ¢ HUTBIO AnMHOU 130 cM,
3aBHCHMOCTH MEePHOAA KOJIeOaHui KYCOUYEK PE3UHBI, YacCHI,
NPYKUHHOT0 MAasiITHUKA OT Macchl Ipy3a CEKYH/IOMEP WM METPOHOM
U JKeCTKOCTH NMPYKUHbD)

29 | Maremarnueckuit MasTHUK. THCTpyKTax 1 21.12. HItatuB ¢ My TOH U JaNKoH,
no Th. JIabopaTopHas padora Ne4 HIapyK ¢ HUTBIO JuinHOU 130 ¢,
«HcenenoBanne 3aBUCUMOCTH NEPHOAA U KYCOUYE€K PE3UHBI, Yachl,
4acTOThI CBOOOIHBIX KOJIeOaHM I CEKYHJIOMEP WJIK METPOHOM
HHUTSIHOTO MASITHUKA OT JJIMHbI HUTH»

30 | IIpeBpareHus YHEPTUHN TIPU 1 22.12 KomnbtoTep, KOMNAKT-ANUCK
KoJ1e0aTeIbHOM JIBIKEHUU. 3aTyXarouue u
BEIHYK/ICHHBIC KOJIeOaHMS Komnerorep, KoMNakT-1uckK, onbIT 64

31 Mexanunueckue BoaHbI. [IpononbHbie u 1 11.01




noTepeyHble BOIHbI [Iposepounas paboma
no meme «Mexanuueckue xonebanusy

32 | JlnMHa ¥ CKOPOCTH paclpoOCTpaHEHHUS 1 12.01 BonHoBas ManimHa, KOMIBIOTED,
BOJIHBI KOMIAKT-JUCKH

33 | UcTounuku 3ByKa. 3BYKOBBIE KOJICOAHMS. 18.01 VYuebnuk, puc 71, muHeika
IIposepounas paboma no meme MeTaJuIn4decKas, puc. 72, KaMepTOH,
«Mexanuueckue 601Hbl1» IITaTUB, MasITHUK.

34 | Pactipoctpanenue 3Byka. CKOpOCTh 3ByKa 1 19.01 KomnbtoTep, KOMNAKT-AUCKM

35 | Orpaxenue 3ByKa. Penienue 3amad mo reme 1 25.01
«MexaHnudeckue KojebaHus u 3Byk» Iecm
no meme «36yK»

36 | KonrpouabHas padora Ne2 mo reme 1 26.01 Tecthl M0 (u3KKe
«Mexannyeckue K0J1e0aHUs U 3BYK»

Inekmpomacnumnoe noze 17 uacoe

37 | Marautnoe none. OgHOPOIHOE U 1 1.02 Yuebnuk, puc 85-91
HEOJHOPOJAHOE MAarHUTHOE 110JIe

38 | HampasneHue TOoKa U HarpaBiieHUE JTUHUN 1 2.02 YyebHuk, puc.95-98. onbiT 156
€r0 MarHuTHOTO I1OJIA. YuyebHuK, puc.104

39 | OOHapyxeHHe MarHUTHOTO OIS 110 €T0 1 8.02
JICHCTBHIO Ha DJIEKTPUYECKHUM TOK.

40 | UHIyKOMS MarHUTHOTO TTOJIsE. MarHUTHBIHA 1 9.02 VY4eOHnuk, puc. 116-117
HOTOK

41 | SIBneHue AIEKTPOMArHUTHOW MHIYKIIMH. 1 15.02 Y4ebnuk, puc. 125-127,
[TpaBuno Jlennia Camocmosamenvnas amIiepMeTp, MoJIO0COBON MarHuT,
paboma no meme «Maznummoe none» KaTyIlKa, TaTHB, peoCTaT,

UCTOYHHUK TOKa
42 | SIBneHne caMOMHIYKIHMU. MIHCTpYKTax 1O 16.02 Munnuamnepmerp, KaTyIika-

Th. JIabopaTtopHas padora Ne4
«HM3y4yeHne sIBJICHUSA JTEKTPOMATHUTHOH
HHAYKIUID)

MOTOK, MarHUT AYTOOOpa3HBbIii,
WCTOYHWK MTUTAHWUS, KATYIIIKa OT
pa3boOpHOro MEKTPOMArHuTa,
peocTar, KJIIo4, IpoBojia




COCAMHUTCIIbHBIC.

43 | IlonydeHue u nepegavya NePeMEHHOTO 1 22.02 Mopaenb reHepaTopa, KOMNbIOTEP,
SJICKTPHUYCCKOI'O TOKA. TpaHC(bopMaTop KOMMaKT-4ANCKMU
IIposepounas paboma
« NeKMpoOMaAcHUMHASL UHOYKYUSL.

44 | DneKTpOMarHUTHOE MOJIE. 1 1.03 [Ikana 371€eKTPOMAarHUTHBIX BOJIH
DNIEKTPOMArHUTHHIE BOJHBIL.

45 | Konpgencarop. Ilposepounas paboma no 1 2.03 Tectol Mo (u3HKE
meme « DNeKmpoMasHUmMHble 8OJIHbLY)

46 | KonebarenpHblil KOHTYp. [lomyuenue 1 9.03
AJIEKTPOMArHUTHBIX KOJeOaHu

47 | IlpuHIMIIBI paIUOCBSI3U U TEICBUICHUS 15.03

48 | DnekTpoMarHuTHas npupoia ceera. Tecm 1 16.03 TecTel 0 (pu3uKe
no meme « NeKmpoMacHUmMHble GOJIHbLY)

49 | IlpenomieHUE CBETA. 1 22.03

50 | JIucepcus cBera. 1 23.03

51 | UcnyckaHue U NOTJIONIEHUE CBETa 1 5.04 Kommbrotep, KOMIakT-1ucku
aroMaMH. JIMHeNYaThle CIIEKTPBI.

WNucrpykrax no Th. JlabopaTopHas
pabora Ne6 «Had/01eHHe CIJIOIIHOTO U
JIMHEHYAaTOro CHeKTPOB)

52 | Pemenwue 3a1a4 mo Teme 1 6.04
«DJIEKTPOMArHUTHBIC SBIICHUS)

53 | KonrpoabHnasi padora Ned mo teme 1 12.04 Tectrl o usuke
«JIEKTPOMATHUTHOE TI0J1€»

Cmpoenue amoma u amomnozo sopa 11 yacos

54 PannoakTHBHOCTE KaK CBUJIETEIILCTBO 1 13.04 Komnprorep, KOMNakT-IuCcKu
CJIO)KHOT'O CTPOEHUSI aTOMOB

55 | Mogaenu atomoB. OnbiT Pezepdopma 1 19.04 Kommbrorep, KoMIakT-IucKu

56 PannoakTuBHBIEC IPEBpAIICHUST AaTOMHBIX 1 20.04 Kommbrorep, KoMnakT-IucKH,
anep tabnuia MeneneeBa

57 | OKcIepUMEHTAIbHBIE METO/IBI 1 26.04

HUCCIICAOBaHUA 9YaCTHUII. OTKpI:ITI/Ie IIpOTOHA




u HelTpoHa. CocTaB aTOMHOTO siJipa

58 | Slmepubie cunbl. DHeprus cBszu. Jedekt 1 27.04
macc.

59 | llenenwue sinep ypana. [lermnas peakmmsi. 1 3.05 YuebHuK, puc. 155, boTtorpadus
JlaGoparopHasi padora Ne7 «M3yuenue TPEKOB 3apAXKEHHbIX YAaCTULL, NHENKA
AejeHus siipa ypana no gororpapun “3mepuTenbHas
TPEKOB»

60 | SnepHblii peakTop. ATOMHAs SHEPreTHKA 1 4.05 TecTsl 0 u3uKe
Ilposepounas paboma

61 | JlagoparopHasi padora Ne§ «3yuenne 1 10.05 VYyeOuuk, pucl56-158,
TPEKOB 3aPsI’KEHHBIX YaCTHI 110 ¢dororpadun TPEeKOB 3apIKEHHBIX
TOTOBBIM (poTorpadusiv» YaCTULL

62 | buonormueckoe neHCTBUE paguaIiy. 3aKOH 1 11.05
PalMoaKTUBHOTO pacmaa.

Camocmosmenvras paboma

63 | TepmosinepHas peakmus. Pemenue 3aaa4 mo 1 17.05
Teme «SnepHas pusmkay

64 | KonrpoabHas pa6ora Ne5 nmo teme 1 18.05 Tectsl no pusnke
«SAnepuas puzuxa

Hmozosoe nosmopenue 4 uaca

65 | [loBTOpeHue marepuana no reme «OCHOBBI 1 24.05
KHHEMATUKH U JITHHAMUAK

66 Tecm no meme « Kunemamuxa u OUHAMUKA» 1 24.05
[ToBTOpEeHME MaTeprana o TemMe
«MexaHn4deckne KojaeOaHus U BOJIHBD)

67 | [ToBTOpeHHME MaTepHaa 1Mo TeMe 1 25.05
«DJIEKTPOMArHUTHBIC SIBICHUS

68 | MToroBasi KOHTPOJIbHAsI paGoTa 25.05 Tectol o pusmKe




