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INOACHUTEJIBHASA 3AIINCKA

[TporpamMma o ¢u3nke Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTAB-
JIeHa Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUM K pe3ysbTaTaM OCBOCHHUS Ha 0a30BOM
YpOBHE OCHOBHOW 0Opa3oBaTenbHON mporpammel, mnpeactraBieHHbix B DI'OC
000, a takxe ¢ yu€toMm (penepanbHoil pabouelt mporpamMmbl BocriuTanus u Kon-
HENIUH MPEenoJaBaHusl yueOHoro npeamera « Du3ukay.

Coneprkanue mporpamMmsbl 1o (U3HMKE HAMpaBIeHO HAa (POPMUPOBAHUE eCTe-
CTBEHHOHAYYHON T'PaMOTHOCTHU OOYYAIOIIUXCS M OPraHU3alMI0 U3yYeHUsS (PU3UKU
Ha JIeATEeILHOCTHONM OCHOBE. B mporpamme no (u3uke y4uTHIBAIOTCS BO3MOXKHO-
cTu yueOHoro npeameta B peanusanuu TpedoBanuit ®I'OC OO0 k miaHupyeMbIM
JUYHOCTHBIM M METalpeIMETHBIM pe3yjIbTaTaM OOYUEeHHUS, a TaKKe MEXKIPEIMET-
HBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YPOBHE OCHOBHOTO 00-
Iero 00pa3oBaHusl.

[TporpamMMma 1o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
W3YyYCHUS T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHHS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromxcsl.

[TporpamMma 1o ¢u3uke pa3paboTaHa ¢ LEIbIO OKA3aHUS METOAMYECKOH MO-
MOILM YYUTEIIIO B CO3JaHUM paboyeil mporpamMmsl 0 yueOHOMY MPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IIPEIMETOB, MOCKOJIbKY (DU3NYECKHE 3aKOHBI JIEKAT B OCHOBE IMPOIIECCOB U SIBJIE-
HUM, U3y4aeMbIX XUMHUEH, OMOJIOTHEH, acTpoHOMUEH U (pu3nyeckoi reorpaduei,
BHOCHUT BKJIaJ] B €CTECTBEHHOHAyUHYIO0 KapTUHY MHpa, IPEloCTaBisieT Hanboiee
SICHbIE 00pa3Ilbl MPUMEHEHHS] HAYYHOI'O0 METO/Ia MMO3HAHMS, TO €CTh CII0co0a Moy-
YEeHHsI IOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUecKoro oOpa3oBaHUsI B CTPYKType OOIIEro
o0Opa3oBaHMs COCTOUT B (POPMUPOBAHUU €CTECTBEHHOHAYYHON IPaMOTHOCTH U UH-
Tepeca K HayKe y 00y4aroIuxcsl.

N3yuyenue ¢usmku Ha 0a30BOM YPOBHE MPEIOJAraeT OBJIAJCHHE CIIETYIO-
IIMMH KOMITIETEHTHOCTSIMHU, XapaKTEePHU3YIOIUMH ECTECTBEHHOHAYUHYIO TPaMOT-
HOCTB!

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMS;

e UWHTEPIPETHPOBATH JAHHBIE M UCIOJIB30BaTh HAYyYHBIE JHOKa3aTellb-
CTBa JIJIsl TIOJTY4YSHUS BHIBOJIOB.

[enn mu3ydyeHus: pu3uku Ha ypOBHE OCHOBHOTO 00IIIero oOpa3oBaHUs OIpe-
nenenbl B Konnenuuu npenoaaBanus yuyeoHoro npeamera «dusnka» B 00pa3oBa-
TeNbHBIX opranuzanusax Poccuiickoit denepannu, peanusyrommux OCHOBHBIE 00-



nieo0pa3oBaTeabHble MPOrpaMMBbl, YTBEpkAEHHOU pemeHneMm Kosmnernn MuHu-
cTepcTBa mpocBeniennst Poccuiickort @eneparuu (mpotokoi ot 3 aexadps 2019 r.
No [1K48H).

Heau uzyyenust pu3uKu:

NpUOOPETEHNE MHTEPECA U CTPEMIICHHS] OOyYarONIUXCsl K HAYYHOMY H3Y-
YEHHIO TTPUPOJIbI, PA3BUTHE UX WHTEIUIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOO-
HOCTEH;

pa3BUTHE NMPEACTABICHUI O HAYYHOM METOJIE MO3HAaHUs U (POPMUPOBAHHE
MCCJIEIOBATEIBCKOTO OTHOIIECHUS K OKPYKAIOIUM SIBJICHUSM;
dbopMHpOBaHNE HAYYHOTO MHPOBO33PEHHS KaK pe3ysbTaTa M3YUeHHs OC-
HOB CTPOCHHUSA MaTepuu U (HyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(GopMupOBaHKE TPEJICTABICHUNA O POJM (U3MKH ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE TPEJCTABICHUN O BO3MOXKHBIX cdepax Oyayuiend mpodeccuo-
HaJIbHOM JEATEIbHOCTH, CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JalbHEM-
ieMy 0Oy4YEHHUIO B 3TOM HaIlpaBJICHUH.

JlocTikeHne 3TUX 1elield mporpaMMbl Mo (U3MKe Ha YPOBHE OCHOBHOTO 00-
1iero oOpa3oBaHus 00ECIICUNBACTCS PEIICHUEM CISAYIONMIUX 3a4a4:

NpUOOpETEHNE 3HAHUI O JUCKPETHOM CTPOCHHUU BEUIECTBA, O MEXaHWYe-
CKHUX, TEIUIOBBIX, JJIEKTPUIECKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSIX;
npuoOpeTeHNe YMEHHUI ONMUCHIBATh U OOBIACHATH (PU3MUECKUE SIBJICHUS C
UCIOJIb30BaHUEM MOITYUYEHHbBIX 3HAHUM;

OCBOCHHME METOJOB PELICHUs MPOCTEUIINX PACUETHBIX 3a4a4 C UCIOJIb30-
BaHWEM (U3NYECKUX MOJENel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX
3ajay;

pa3BUTHE YMEHUN HAOIIOAaTh MPUPOIHBIE SABJICHUS U BBIIOJIHATH OIBITHI,
JabopatopHble pabOThl U SKCIIEPUMEHTAIILHBIE UCCIEIOBAHUS C UCIOJIb-
30BAHMEM M3MEPUTENIBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll (PU3HMUECKOTO COAEpPKaHUs,
BKJIFOYAsi HTHPOPMALIUIO O COBPEMEHHBIX JOCTUKEHUAX (DU3HKH, aHATU3 U
KPUTHUECKOE OLIEHWBaHNE NH(POpMAIIHY;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTEILHOCTH, CBI3aHHBIMU
¢ (hU3UKOH, U COBPEMEHHBIMHU TEXHOJOTUSMH, OCHOBAHHBIMHU Ha JIOCTHXE-
HUAX QU3HUECKON HAYKHU.

Ha n3yuenue ¢usuku (0a30BbIil ypOBEHb) Ha YPOBHE OCHOBHOT'O 00IIETO 00-

pasoBaHusi oTBoauTcss B 9 Kkmacce — 102 wyaca (3 wyaca B HeHEN).

COAEPKAHUE OBYUYEHUSA



9 KIIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexanuueckoe ABmxeHue. MarepuanbHas Touka. Cucrtema orcuéra. OTHO-
CUTEJIBHOCTh MEXaHWYECKOI'O JBHKEHHsA. PaBHOMEpHOE IPSMOJIIMHEWHOE JBUKE-
Hue. HepaBHOMEpHOEe mpsiMosiMHEWHOe ABvkeHue. CpenHss U MIHOBEHHas CKO-
POCTB TeJa IPU HEPABHOMEPHOM JBHKECHUM.

VYckopenne. PaBHoyckopeHHOE mpsiMosiMHENHOE nBuxkeHue. CBOOOHOE Ta-
nenue. Oneltsl 'anumnes.

PaBHOMEpHOE ABMKEHUE O OKpYKHOCTH. Ilepmon m yactora oOpalueHus.
JIuneiHas U yrioBas CKOpOCTHU. LleHTpocTpeMUTENBHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoTona. Bropoii 3akon Hetotona. Tpernii 3akon HeroToHa.
[IpyHIMT CyNIepIIO3ULUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: CHila TPEHUS CKOJIbKECHUS, CHIIA
TPEHUs [OKOs1, APYTUe BUJIBI TPEHUS.

Cuna TsHDKECTH U 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOPEHHE CBOOOJIHOTO Ma-
nenus. JIBmkenne mianet Bokpyr Connua. IlepBas kocmuueckas ckopocts. Hee-
COMOCTbB U IIEPETPY3KHU.

PaBHOBecue marepuasnibHON Touku. AOcoitoTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOIO TeJIA € 3aKPEIIEHHON OCBIO BpaleHuss. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenne mmmyneca. Mmynbe cribl. 3aKOH COXpaHEHUS
uMITyJbca. PeakTuBHOE NBUKEHHE.

Mexannyeckast paboTa U MOIIHOCTb. PaboTa cui TshKecTu, ynpyrocTu, Tpe-
Husl. CBsi3b SHEpruM U padboThl. [loTeHManbHas SHEprus Tena, MOAHATOTO Haj MOo-
BEPXHOCTBIO 3eMiM. l[loTeHImanbHas sHeprust CKaTtou NnpyxuHbl. KnHeTtnueckas
sHeprus. Teopema 0 KMHETUYECKOW JSHEPIMHU. 3aKOH COXPAHEHHS] MEXAHUYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HaOmroneHne MexaHMYeCKOro JBHKEHHUS Tejla OTHOCUTEIBHO Pa3HbIX TEl

OTCYETA.

2. CpaBHeHHE IyTEW U TPAEKTOPUI IBUKEHUS OJHOTO M TOTO K€ TENa OTHO-
CUTEJIBHO Pa3HBIX TEJ OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHMS IPSIMOJIMHENHOTO IBUKECHUS.

HccenenoBanye Npu3HaKkoOB PaBHOYCKOPEHHOIO JIBUKECHUS.

HabGnronenue nBM>XeHMs Tejla 0 OKPY>KHOCTH.

HaOmronenne MexaHn4ecKux siBJICHUM, MPOUCXOISIIIINX B CUCTEME OTCUETA

«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUN OTHOCHUTEIb-

HO KaOMHeTa (PU3UKH.

7. 3aBHUCHMOCTb YCKOPEHHs TejJa OT MacChl Tela U ACHCTBYIOLIEH HAa HEro
CUJIBL.

o v kW



8.
9.

10.
11.
12.
13.
14.
15.
16.

Habnronenue paBeHCcTBa CHII IPU B3aUMOJIEHCTBHH TEJ.

M3meHenue Beca Tesa pyu yCKOPEHHOM JBHKCHUH.

[lepenaya umIryabca py B3aMMOJCHCTBUU TE.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHHe NMITyJIbCa IIPU HEYIIPYTOM B3aUMOJECHCTBUN.

CoxpaHeHue UMIyJbca MPHU aOCOIIOTHO YIPYTrOM B3aUMOJIEHCTBHH.
Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKON SHEPTUU IPU CBOOOHOM NaJCHUU.
CoxpaHeHHE MEXaHUYECKOM DHEPTUH IIPHU ABUKCHUH TEJIA MO IEUCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisl pa3roHa W JAJBHEWUIIEro paBHOMEPHOIO
JIBIKEHUS [IAPUKA I TETIEHKKU.

Omnpenenenue cpeaHEed CKOPOCTH CKOJIBKEHHUS OpycKa WM JBHKCHUS
HIapUKa 10 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs Tela MpPU PABHOYCKOPEHHOM JBHKEHUU I10
HAKJIOHHOU IUTOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JBUKEHUH 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka TruIOTE3bl: €COM MNpPU PABHOYCKOPEHHOM JBIKEHHH 0e€3
HaYaJIbHOW CKOPOCTH ITyTH OTHOCSITCSI KaK psJl HEUETHBIX YHCEIl, TO COOT-
BETCTBYIOILIE TPOMEKYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanre 3aBUCHMOCTH CWJIBI TPEHHS CKOJBXEHUS OT CUJIbI HOP-
MaJbHOTO JIABJICHHUS.

Omnpenenenue kKodPpduireHTa TPEHUST CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenve paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja
110 TOPU30HTAIBHON MOBEPXHOCTH.

Onpenenenue paboOThl CHIIbI YIIPYTOCTH MPU MOABEME Ipy3a C UCIOJIb30-
BaHHMEM HETOJBUKHOTO U MOJBUKHOTO OJIOKOB.

N3ydeHne 3aKkoHa COXPaHECHUSI SHEPTUH.

Pasznen 9. Mexann4yeckue Koj1e0aHusi U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIeOaHUil: iepro,
4acToTa, aMIUITYy1a. MareMaTu4ecKuil U NpyKUHHBIM MasTHUKU. [IpeBpaiieHue
HHEPrUM MpH KOJIeOaTETHLHOM JIBHXKEHHH.

3aryxaromue kosnebanus. Beinyxaennbie konebanus. Pezonanc. Mexanunye-
ckre BOJIHbI. CBOICTBA MEXaHUUYECKHUX BOJIH. [IpooibHBIE U TIONIEpEYHBIE BOJIHBI.
JImuHa BOJIHBI U CKOPOCTH €€ pacnpocTpaHeHns. MexaHn4eckue BOIHbI B TBEPAOM
TeJIe, CCMCMMYECKHE BOJIHEIL.



3Byk. ['poMKOCTh 3ByKa M BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3Byk u
yIIBTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue konebGaHUil Tesl MOA JNEHUCTBUEM CHIIBI TSKECTH M CHIIBI
YIPYTOCTH.
HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
Habmroienue BBIHYKIEHHBIX KOJICOaHH U Pe30HAHCA.
PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabmtoieHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT 4aCTOTBHI.
AKyCTHUECKHI pEe30HAHC.
Jlabopamopuvie pabomul u onvimaol.
1. OmnpezeneHne 4acTOTHI U MEPUOIA KOIeOaHU MAaTEMAaTUHYECKOTO MASITHU-

Ka.

S A T o

2. OmpeneneHue 4acTOThl U IEPHOJIa KOJIeOaHHM MPY>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTHU
rpy3a OT IJIMHBI HUTH.
4. VccrnenoBaHue 3aBUCHMOCTH MEpUOIA KOIeOaHUH MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. [IpoBepka He3aBHUCHUMOCTU TepHoOJia KojeOaHU Tpy3a, MOJIBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. ONBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb MEpHOJIa KOJICOAHUN TPY>KUH-
HOT'O MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHus cBOOOTHOTO MaeHUS.
Pazgen 10. D1eKTpOMArHUTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHUTHOE TMoJje. DJIEKTPOMarHUTHbIE BOJHBI. CBONCTBa 3JIEKTPO-
MarHuTHbIX BOJIH. [IIkasa aexkTpoMarHuTHEIX BOJIH. Mcrons30BaHue 2JIeKTpoMar-
HUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.
OnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BosHOBBIE CBOMCTBa
CBETA.
Hemoncmpauuu.
1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.
2. BOJIHOBBIE CBOWCTBA CBETA.
Jlabopamopuwvie pabomul u onvimaol.
1. V3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIBHOTO
tenedoHa.
Pa3gen 11. CBeToBbI€ SIBJICHHS.
JlyueBas monens ceera. Mctounuku cBeta. [IpsimonuHeliHoe pacnpocTpaHe-
Hue cBera. 3atMeHuss ConnHua u Jlynel. Otpaxenue cBera. [lnockoe 3epkano. 3a-
KOH OTpaK€HUs CBETA.



[Ipenomnenue cBera. 3aKoH npesioMiieHus cBeta. [loiHOe BHyTpeHHee oTpa-
KeHue cBera. Mcmosib30BaHWE MOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHUUYECKHUX
CBETOBOJAX.

Jlunza. Xox nydeit B nuH3e. Ontuueckas cucrteMa (oroamnmapara, MUKPO-
CKomna W Tejneckona. ['ja3 kak onTudeckas cucrema. bin3opykocTs U JainbHO30p-

KOCTb.

Paznoxenue Oenoro cBera B crnekTp. Ombitel HetoTona. CrokeHue Crek-
TpaJbHBIX IIBETOB. [{ucnepcus cBera.
Jemoncmpayuu.

W O N Uk W N e

[TpsimonMHEHOE pacpOCTpaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomyuenune n300paxeHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cera.

OnTuyeckuii CBETOBO/.

Xop nyuer B coOuparoieit JInH3e.

XO0J nTy4yer B pacCEUBAIOIEH JIUH3E.

[Tonmyuenune n300paxeHuii ¢ TOMOUIBIO JIMH3.

[Tpunuun aeicTBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIIA.

10. Mopens rnasa.

11. PaznoxxeHue 6e10ro cBeTa B CIEKTP.

12. [lomydyeHue 6en0ro cBETa MpHU CI0KEHUU CBETA PA3HBIX LIBETOB.
Jlabopamopnvie pabomul u onvimaol.

1.

HccnenoBanre 3aBUCUMOCTH yria OTPa)KEHHs CBETOBOTO Jy4ya OT yria
najicHusI.

W3ydeHnne xapakTepuCcTUK H300pakeHUs IpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanre 3aBUCUMOCTH yTJla MPEJIOMIICHHS] CBETOBOTO JIyda OT yria
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIION.

[Tomy4yenune n300pakeHU ¢ TOMOIIBIO COOUPAIOIIEH JIMH3HI.
Omnpenenenue HOKYCHOTO pacCTOSTHUS U ONTUYECKON CUIIBI COOMparolien
JIUH3HIL.

OMBITHI IO Pa3NI0KEHUIO OEJIOTO CBETA B CIIEKTP.

OneITHl 1O BOCIHPHUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOJACHUU Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble IBJIEHHUS.

OmnwiTel Pe3epdopna u minanerapHas mojenbs atoma. Monens aroma bopa.
Hcnyckanue u normonieHue ceeta aroMoM. KBaHTel. JInHeyaTeie CIIEKTpPHI.

PamunoaktuBHOCTE. Anb(da, 6eTa- u ramma-usnydeHus. CTpoeHHEe aTOMHOTO
anpa. HykinonHas moaens atomHoro siapa. M3zoronsl. PaguoakTtuBHbIE TTpeBpariie-
Hus. [lepron nmonypacnaaa aTOMHBIX SAEP.



SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAJOBOTO M MACCOBOIO YHCEIL.
OHeprus cBA3M aTOMHBIX siaep. CBsi3b Macchl U 3HEpruu. Peaknuu cuHTe3a U Je-
nenus saep. Ucrounnku sHeprun CoaHua v 3BE37.

Snepnas sHeprervka. JIelcTBUS paJlOAKTUBHBIX M3JIyYECHHI Ha JKHUBBIE Op-
TraHU3MBI.

Hemoncmpauuu.

1. CHexkTpsl U3IIy4eHHUS U HOTJIOLIEHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CrmekTp BoAOpoaa.

4. HaOmronenue TpexoB B kamepe BuibcoHa.

5. Pabora cuéTunka MOHU3UPYIOMINX U3TYUCHHI.

6. Perucrpanus uziydeHus NpUPOJIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnvie pabomul u onvimaol.

1. HalnroneHue CrulONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnenoBaHue TPEKOB: H3MEPEHHUE YHEPTUH YACTULBI IO TOPMO3HOMY IIy-

Td (110 dhoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (poHa.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpHUTENBEHO-00001AIOIINI MOTYJIb TIPEIHA3HAYEH JJIS1 CUCTEMATU3aluN
¥ 00001IEHUs TPEIMETHOIO COJIEPKAHUS U ONbITA AESITEIbHOCTU, MPUOOPETEHHO-
ro MpU M3YYEHHUH BCETO Kypca (PM3HMKH, a TAKXKE ISl MOATOTOBKH K OCHOBHOMY
rOCy/IJapCTBEHHOMY JK3aMeHy IO (u3uke sl oOydaroluxcs, BbIOpaBIIMX 3TOT
y4eOHBIN TpeIMeT.

[Ipy “3ydeHUM JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECreurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaINpeMETHBIX IUIAHUPYEMBIX pe3yJbTaTOB OOydeHus, (popmupyercs ecre-
CTBEHHOHAy4YHas IPAMOTHOCTh: OCBOCHHE HAayYHBIX METOJOB MCCIICOBAHUS SIBJIC-
HUUW MPUPOJIBI M TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBSCHATH (PU3UUECKHE SBICHUS,
NPUMEHSS MMOJTYYEHHbIE 3HAHUA, pellaTh 3aJa4d, B TOM YHWCJIE KayeCTBEHHbBIE U
DKCIEPUMEHTAIIbHBIE.

[IpuHIMNIMANBHO ACSATEIBHOCTHBIM XapakTep JaHHOTO pa3lielia pean3yeTcs
3a CU€T TOTO, YTO OOYJAIOITUECS BBHITTOIHSIIOT 3a/IaHUsI, B KOTOPBIX UM TIpe/jiaraet-
csl:

Ha OCHOBE IMOJYYEHHBIX 3HAHUHN PacCloO3HABATh U HAYYHO OOBICHATH PuU3nye-
CKHE SIBJICHUS B OKPY’KAOLIEH TPUPOJIE U MIOBCEAHEBHON KU3HU;

WCITIOJIb30BaTh HAYYHBIE METOJIbI HCCIICOBAHUS (PU3MUECKUX SIBICHUHN, B TOM
YHUCIIe IS IPOBEPKU TMITOTE3 U MOJYUYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATHh HAYYHBIE OCHOBBI Han0oJIee BAXKHBIX JTOCTHXKEHU COBPEMEHHBIX TEX-
HOJIOTHM, Hampumep, MPAKTHUECKOTO HMCIOJIb30BAaHUS PA3IMYHBIX HCTOYHHKOB



DHEPIrUM HAa OCHOBE 3aKOHA MPEBPAILECHUS U COXPAHEHUS BCEX M3BECTHBIX BHUOB
SHEPIUU.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI
11O ®PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMSA

N3yuyenue ¢u3nKyu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTH>KEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJbTaToB.

B pesynbrare nzydenus Gpu3MKM Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHus
y oOyuatomerocsi 6yayT copMupoBaHbl CIEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YacCTH:
1) maTpMoTHYECKOr0 BOCIIMTAHUA:
- IPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (hu-
3UYECKON HAyKH;
- IEGHHOCTHOE OTHOIIIEHHE K JTOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;
2) rpamJIaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:
- TOTOBHOCTh K aKTHBHOMY yYacCTHIO B OOCYXKJIEHUU OOILLECTBEHHO 3HAYUMBIX U
ATUYECKUX NPOOJEM, CBS3aHHBIX C MPAKTHUYECKHUM NPUMEHEHUEM IOCTHKEHUU
du3uKy;
- OCO3HaHUE BAXXHOCTU MOPAJIbHO-3TUYECKUX MPUHILHUIIOB B IEATEIBHOCTH YUEHO-
ro;
3) 3cTeTH4eCKOro BOCIIUTAHMS:
- BOCIPUSTHE ACTETUYECKUX KadyecTB (PU3MYECKON HAayKH: €€ TapMOHHYHOIO II0-
CTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;
4) IEHHOCTH HAYYHOI'0 NMO3HAHUS:
- OCO3HaHUE LIEHHOCTU (U3NYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS
MHpA, OCHOBBI PA3BUTHS TEXHOJIOTUH, BaXKHEUILIEW COCTABIISIOMIEH KYJIBTYPHI;
- pa3BUTHE HAY4YHOH JI0003HATEIBLHOCTH, MHTEpECA K HMCCIEI0BAaTEIbCKOW Jaes-
TEIbHOCTH;
5) popMupoBaHus KYJIbTYPHI 310POBbSl H IMOLMOHAJIBHOIO 0JIATONIOTYYHS S
- OCO3HaHME LIEHHOCTH 0e301acHOro 00pasa KU3HH B COBPEMEHHOM TEXHOJIOTHYE-
CKOM MUp€, BaXKHOCTH IMpaBuJjl 0€30M1aCHOTO MOBEACHUS Ha TPAHCIIOPTE, HA J10PO-
rax, ¢ 3JIEKTPUYECKUM U TEIUIOBBIM 000pYJOBaHUEM B JOMAIIIHUX YCIOBUSX;
- cOpMHUPOBAHHOCTH HABBIKA pe(IICKCUU, TPU3HAHNUE CBOETO MpaBa Ha ONITUOKY U
TAKOI0 K€ IpaBa y APYyroro 4ejaoBeKa;
6) Tpy10BOr0 BOCIIUTAHUS:
- AKTMBHOE y4acTHUE B PEIICHUU NMPAKTHUECKUX 3a7a4 (B paMKax ceMbH, 00pa3oBa-
TEIbHOM OpraHu3aliu, ropoja, Kpas) TEXHOJIOTMYECKOW M COLIMAIbHOM Hampas-
JIEHHOCTH, TPEOYIOMIUX B TOM YUCTIE U (U3NUECKUX 3HAHHM;



- IHTEPEC K MPAKTUUECKOMY H3yUYCHHIO TIPO(deCcCHii, CBSI3aHHBIX ¢ (PU3UKOM;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

- OpUCHTAIUS HA IpUMEeHEHUE HU3UUCCKUX 3HAHUH I perieHus 3a1a4d B 00J1acTH
OKpYXaloIIel Cpeabl, IIaHUPOBAHUA MOCTYNKOB M OIIEHKHM MX BO3MOKHBIX IIO-
CJIEJCTBUM JJIs1 OKPY>KAIOILIEH Cpebl;

- OCO3HaAHME TJIO0ATHHOTO XapaKTepa IKOJIOTHIECKUX MPOOIeM U MyTeH X perre-
HUS;

8) ajanTanuM K M3MEHSIOMIUMCS YCJIOBHSIM COLMAJILHOM M NMPHPOJHOM cpe-
AbI:

- MOTPEOHOCTH BO B3aUMOJCHCTBHH MPU BBIMOJHEHUH MCCIICIOBAHUN U MPOCKTOB
(dbu3HUeCcKoi HAPaBIECHHOCTH, OTKPBITOCTh OTBITY M 3HAHUSM JIPYTHX;

- TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUYECKYIO JESITENb-
HOCTb;

- MOTPeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHMM, B TOM 4YHCIIEC (POPMYIUPOBATH
WJICU, TIOHSATHUSI, TUTIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

- 0CO3HaHME Je(UIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEW B 00JacTh
du3uKy;

- INTAHUPOBAHHUE CBOETO PAa3BUTHS B IPHOOPETCHUH HOBBIX (PU3MUECCKUX 3HAHUM;

- CTpEeMJICHHE aHaJIM3UPOBATh U BBIABIISATH B3aMMOCBS3W IMPHUPOJBI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

- OLICHKA CBOMX JACHCTBHUM C y4ETOM BIMSHHS HAa OKPYXKAIOIIYIO CPELY, BO3ZMOXK-
HBIX IJ100aJIbHBIX TTOCIICICTBUH.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynbTaTe ocBOCHHS POrpaMMmbl 10 (U3UKE Ha YPOBHE OCHOBHOTO 001IIe-
ro oOpazoBaHus y oOyuaromierocss 0yayt chopMupoBaHbl MeTanpeaMeTHbIE pe-
3yJbTAThl, BKIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCAIBbHBIE yUeOHBIC ACHCTBUSA,
KOMMYHUKATHBHBIC YHUBEpCAJIbHBIC YYCOHBIC NCHCTBUS, PETYJIATHBHBIC YHUBEP-
CaJIbHbIC yU4eOHbIE ICUCTBUSI.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble JJornueckue aAelcTBUA:

e BBIIBJISITH U XapaKTEPU30BaATh CYIIECTBEHHBIE TPU3HAKNA OOHEKTOB (SIBJICHUN);
e YCTaHABJIMBATh CYIIECTBEHHBIM NPHU3HAK KJaccU(pUKAIMKA, OCHOBAHUS ISt
00001IeHNS U CPAaBHEHUSI,

e BBIABIATH 3aKOHOMEPHOCTH M IIPOTHBOPEYMS B paccMaTpHBaeMbIX (paKTax,
JTAHHBIX ¥ HAOIIOJEHUSX, OTHOCIIIUXCS K (PU3NUECKUM SIBJICHUSIM;



e BBIBJIATH MPUUMHHO-CJIEACTBEHHBIE CBA3U MPU M3YyYEHUH (PU3MUECKHUX SBJIE-
HUM M MPOLECCOB, JI€NaTh BBIBOJBI C MCIOJIb30BAHUEM JAETYKTHBHBIX M HHIIYK-
TUBHBIX YMO3aKJIIOUCHHI, BBIIBUTATh TUTIOTE3BI O B3AaMMOCBA3SIX (PU3NYECKUX Be-
JIMYHH;

e CaMOCTOSITEJIBHO BBIOMPATH CIOCOO penieHus yuyeOHOW (u3nyeckod 3amayu
(cpaBHEHHE HECKOJBKHX BapHAHTOB PEIIEHUs, BEIOOP Hanboiee MOIXOISIIETO ¢
Y4ETOM CaMOCTOSITENIBHO BBIICJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

e HCIIOJB30BATh BOMPOCHI KaK MUCCIEIOBATEIbCKUM HHCTPYMEHT MMO3HAHUS;

e TMPOBOJIUTH MO CAMOCTOSITEILHO COCTABICHHOMY IIJIaHY OIIBIT, HECIOXKHBIN (hu-
3UYECKUHN IKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBAaHIE (PU3UIECKOTO SBICHUS;

e OIICHHMBATh HA MPUMEHUMOCTb U JIOCTOBEPHOCTHh HH(POPMAIIHIO, TTOTYYECHHYIO B
XO/I€ UCCIIEI0BAHUS UIIU IKCIIEPUMEHTA;

e CaMOCTOSITENIbHO (POpMYyJIUpPOBAaTH OOOOILIEHUS M BBIBOABI IO pe3yJbTaTaM
IPOBENEHHOTO HAOIIOEHUS, OIbITA, UCCIIEIOBAHNUS;

e IPOTHO3MPOBATH BOZMOXHOE JlajJbHENIIEE pa3BUTHE (DU3UUECKUX MPOLECCOB, a
TaK)K€ BBIABUTATh MPEAMNOJIOKEHHSI 00 MX Pa3BUTHH B HOBBIX YCIIOBUSAX M KOH-
TEKCTaXx.

Pabora c nndopmanueii:

e TMPUMEHATH Pa3JIMYHbIE METOJbI, MHCTPYMEHTHI U 3aIPOCHI IIPU MOUCKE U OT-
0ope MH(POpPMALIMK WM JTAHHBIX C YYETOM NPEJIOKEHHON yuyeOHOU (pu3myeckoit
3a]a4H;

e AHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MH(OPMALIUIO pa3-
JIMYHBIX BUJOB U (POPM IIpe/ICTaBICHHUS;

e CaMOCTOSITENIBHO BBIOMPATh ONTHUMalbHYIO (pOpMYy MpeacTaBlieHUs HH(OpMa-
MU ¥ WUTIOCTPUPOBATh PEIIaeMble 33Jja4l HECIIOKHBIMH CXEMaMHU, JUarpaMma-
MU, UHOU rpaduKoi U UX KOMOMHAIIMSIMHU.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe JeHCTBHS:

e B XO07Ie OOCYXJeHHUs y4eOHOTO MaTepuasa, pe3yJbTaToB JIabOpaTOPHBIX pabOT
U MIPOEKTOB 33]1aBaTh BOMPOCHI MO CYLIECTBY 00CYK/1a€MOM TEMBI U BHICKA3bIBaTh
UJIeU, HalEJCHHbIE HA pEIIEHUE 3a/Jaud U MOJJEep:KaHHue OJaroxenareibHOCTH
OOIICHMS,

e COIOCTABJIATH CBOM CYXACHHUS C CYKICHUSMH JIPYTUX YYaCTHUKOB JIMAjora,
OOHapy>KUBaTh Pa3IMuME U CXOJCTBO MO3UIIHUI;

e BBIpaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTAaX;

e NyOJIMYHO TPEICTABIATH PE3YJIbTAaThl BBIMOJIHEHHOTO (DPU3MUECKOrO OmbITa
(3KCIIepUMEHTa, UCCIIeI0BaHUs, IPOEKTA);

e IIOHMMAaTh W MCIIOJIB30BaTh NPEMMYIIECTBA KOMAaHIHOM W WHAUBUIYAJIBHON
paboThI IPU PELIEHUH KOHKPETHOU (PU3MUYECKON pOoOIeMbl;



e IPUHUMATH LEJIU COBMECTHOM IEATEIHOCTH, OPIraHU30BBIBATH JEHUCTBUSA 110 €€
JOCTH)KEHUIO: PaCHpeeNiiTh POJid, 00CYXJIaTh MPOLECCHl M pe3yJbTaThl COB-
MECTHOU pabOoThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIIO/ICH;

e BBINOJHATH CBOKO YacTh pabOThI, JOCTUrasi KAUECTBEHHOT'O pe3yJibTaTa IO CBO-
€My HaIlpaBJICHUIO U KOOPJIUHUPYS CBOM JAECUCTBUS C IPYIMMH YJIE€HAMU KOMaH-
AbI,

e OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHUSAM, CaMO-
CTOATEIBHO CHOPMYJIMPOBAHHBIM YYAaCTHUKAMH B3aUMOJICHCTBUS.

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranusamnus:

e BBISIBJISATH MPOOJIEMBbI B )KU3HECHHBIX U YUEOHBIX CUTYAILUSX, TPEOYIOIIUX st
penieHns PU3NYeCKuX 3HaHU;

e OPHUEHTHUPOBATHCS B PA3JIMUHBIX MOJAXOAAX MPUHATUS pelIeHUN (MHIUBUIY-
aNbHOE, MPUHATHE PEIICHUS B TPYyIIe, IPUHATHE PEIISHUN TPYIIION);

e CAMOCTOSITCIBHO COCTaBJIITh QJITOPUTM peIIeHUS (U3UYSCKON 3aJaud WU
IJIaHA KUCCIIEIOBAHUS C YYETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXK-
HOCTEH, apryMEHTUPOBATh MpejiaraéMbl€ BapUaHThI PEIICHHUIA;

e JIeNIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

e J1aBaTh aJICKBATHYIO OLICHKY CUTYAIUHU U MPEJIaraTh IjiaH €€ U3BMEHCHUS;

e OOBSACHITH MPUUYUHBI JOCTHXKCHUS (HEOCTHUXKEHHUSI) PE3yJIbTaTOB JEATEIbHO-
CTH, 1aBaTh OLICHKY NPHUOOPETEHHOMY OTIBITY;

e BHOCHUTH KOPPEKTHBBI B JICSITEIHLHOCTD (B TOM YHCIIC B XOJ BBITOJHECHUS (PU3H-
YECKOr0 MCCJICAOBAaHUS WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITEILCTB, M3MeE-
HUBIIMXCS CUTYaIlui, yCTAaHOBJIEHHBIX OIIMOOK, BO3HUKIIINX TPYAHOCTEH;

e OILICHMBATh COOTBETCTBUE PE3YJIbTaTa 1IeJIU U YCIOBUSIM;

e CTaBUTH ce0s HA MECTO JIPYTroro 4yejoBeKa B XOJE CIopa WIM JUCKYCCUU Ha
Hay4YHYIO TEMY, IOHUMATh MOTHUBbBI, HAMEPEHHUS U JIOTUKY JIPYTOro;

e IpU3HABaTh CBOE IMPABO Ha OIIMOKY MPH PEIICHUU (PU3UYECKUX 3a7ad U B
YTBEPKICHUSIX Ha HAYYHbIE TEMBI U TAKOE e MPaBo JPYroro.

INPEAMETHBIE PE3YJIBTATBI

K xoHiy o0yueHnus B 9 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e ICIIOJIb30BATh MOHSTHUSA: CUCTEMa OTCYETA, MaTepualbHasl TOYKa, TPACKTO-
pHs, OTHOCUTEJIBHOCTh MEXaHUUYECKOTO JBIXKEHUs, neopmarus (ympyras, mia-
CTUYECKasi), TPEHHE, LICHTPOCTPEMHUTEIILHOE YCKOPEHUE, HEBECOMOCTb U MEPETPy3-



KM, LIEHTP TSHKECTH, a0COMIOTHO TBEPAOE TEJO, LIEHTP TSAXKECTU TBEPIOro Tena,
paBHOBECHE, MEXaHUUYECKHE KOJICOaHMS U BOJIHBI, 3BYK, HHPPA3BYK U YIBTPA3BYK,
AJIEKTPOMATrHUTHBIC BOJIHBI, IIKAJIA JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh
U JAIbHO30PKOCTh, CIIEKTPHI UCIYCKAaHUS U TMOIJIONICHUS, anbda, OeTa- U ramma-
U3ITyYeHHUs], U30TOIIbI, SIepHAsi SHEPTETUKA,;

e pa3IMUaTh SBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEHHOE JTBU-
KEHUE, PAaBHOYCKOPEHHOE TMPSMOJIMHEHHOE NBIKEHHE, CBOOOJHOE TaJCHUE Tell,
pPaBHOMEPHOE JBUXKEHUE TI0 OKPY>KHOCTH, B3aUMOJICHCTBUE TeJl, PEAKTUBHOE JIBU-
KEHUe, KosiedaTeabHOe JIBIDKEHHE (3aTyXarolulue M BBIHYXIEHHBIC KoJieOaHus),
pE30HaHC, BOJHOBOE JIBM)KEHHE, OTPaKEHHE 3BYKa, MPSIMOJIMHEHHOE pacipocTpa-
HEHHUE, OTPAKCHUE W MPEJTOMIICHHUE CBETa, TIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA,
pa3nokeHne 0eJI0ro CBETa B CIIEKTP M CJOKEHUE CIIEKTPAJIbHBIX I[BETOB, AUCIIEP-
CUsl CBETa, €CTECTBEHHAs! PaJIMOAKTUBHOCTh, BOBHUKHOBEHHUE JIMHEWYATOTO CIICK-
Tpa U3IIy4YeHHUsI) TI0 OMMCAHUIO UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, JIe-
MOHCTPHUPYIOIIUX JaHHOE (U3HIECKOE SIBIICHUC;

e PACITO3HABATh MPOSBICHNE M3YYCHHBIX (DM3MYCCKUX SBICHHHA B OKpYKaro-
meM Mupe (B TOM 4ucie (pu3udeckue SABICHUS B MPUPOJIS: TMPUIUBBI U OTIUBHI,
nBikeHre tiaHeT COJTHEYHOM CHCTEMBbI, pEaKTUBHOE JIBUYKEHUE KUBBIX OpraHU3-
MOB, BOCITPUSITUE 3BYKOB KUBOTHBIMH, 3€MJIETPSICEHUE, CEICMUYECKHE BOJHBI, I1y-
HaMH, X0, I[BETa TEJI, ONTHYCCKUE SIBJICHUS B MIPUPOJIE, OMOIOTHIECKOE JICHCTBHC
BUJIUMOTO, YIbTPa(PHOIECTOBOTO U PEHTICHOBCKOTO M3IyUCHUH, €CTECTBEHHBIN pa-
JTMOAKTUBHBINA (DOH, KOCMUYECKUE YU, PAJTUOAKTUBHOE U3ITyUYEHHE MPUPOTHBIX
MUHEPAJIOB, JACHCTBUE PaTUOAKTUBHBIX M3IYYCHUN HA OPraHU3M YeJOBEKa), MPHU
ATOM TIEPEBOJIUTH MPAKTUUECKYIO 3aJady B y4eOHYIO, BBIJCISTH CYIIECTBCHHBIC
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

e ONTMCHIBATh M3yYEHHBIC CBONCTBA TeNl W (PU3WUYECKHUE SBICHUS, WCIOJIB3YSI
bu3nUecKue BEIMUUHBI (CPEAHsST 1 MTHOBEHHAs CKOPOCTh Teja MPU HepaBHOMEP-
HOM JIBU)KCHHUH, YCKOPEHUE, TIEPEeMEIICHUE, Ty Th, YTIIOBask CKOPOCTh, CUJIa TPEHUS,
CHJIa YIIPYTrOCTH, CUJIA TSDKECTH, YCKOPEHHE CBOOOJHOTO IMaJICHUs, BEC Teja, UM-
MyJIbC TeJla, UMIYJbC CHJIbI, MEXaHWYEeCKas paboTa U MOIIHOCTh, MTOTCHITHATbHAS
DHEPTUs Teja, TMOTHATOTO HaJ TIOBEPXHOCTHIO 3€MJIM, TOTCHIIMAIBHAS DHEPTHS
CKaTOW MPY>KUHBI, KHHETUYECKast YHEPTHsl, MOTHAs MEXaHWYECKas YHEPTus, epu-
O]l ¥ 4acToTa KojeOaHMii, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA, CKO-
pPOCTh CBeTa, MOKa3aTellb MPEIOMIICHHS CPE/Ibl), IPU OMHUCAaHUHU TPABUILHO TpaK-
TOBaTh (PU3MUYCCKHI CMBICT HCIOJIB3YEMBIX BEIMYWH, O00O3HAUYCHHUS W €IUHUIIBI
(bU3MYEeCKUX BEIMYMH, HAXOIUTh (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO
BEIIUYMHY C JAPYTMMH BEITUYMHAMH, CTPOUTH rpadyKi U3YYCHHBIX 3aBUCUMOCTEN
(U3UYECKUX BEIIMYHH,



e XapaKTepU30BaTh CBOIMCTBA TeJl, (PU3HUECKUE SIBICHUS U MPOLIECCHI, HCITIONb-
3ysl 3aKOH COXpaHEHHsI PHEPTHH, 3aKOH BCEMHPHOTO TSATOTCHUS, MPUHIIMII CyIep-
NO3ULIUN CUJI, IPUHLMUIT OTHOCUTENbHOCTH ['anuiied, 3akoHsl HprOTOHA, 3aKOH CO-
XpaHEeHUsI UMITYJIbCa, 3aKOHBI OTPAKEHUS U MPEIOMIICHHUS CBETA, 3aKOHbBI COXpaHe-
HUS 3apsAI0BOTO M MAaCCOBOIO YHCEN MPHU SACPHBIX PEAKIMIX, IPU 3TOM J1aBaTh
CIIOBECHYIO (hOPMYJIUPOBKY 3aKOHA M 3alMCHIBATh €0 MAaTeMaTHYE€CKOE BBIpake-
HUE;

e O0BACHATH (PU3MYECKUE MPOIIECCHl U CBOMCTBA TEJl, B TOM YHCIIEC U B KOHTEK-
CT€ CHUTyallud NPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH PUUYUHHO-
CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 2—3 JIOTMUYECKHUX IIIaroB ¢ OMOpPOM
Ha 2—3 W3Y4YCHHBIX CBOMCTBA (PU3NYECKUX SBICHHUM, PU3NIECKUX 3aKOHOB WM 3a-
KOHOMEPHOCTEW;

e pelaTh pacy€THHIC 3a7a4M (OMUpAIOIIUecs Ha CUCTEMY U3 2—3 ypaBHEHHI),
UCIIOJIB3YS 3aKOHBI U OPMYJIbL, CBA3BIBAIOIINE (PU3NUECKHE BEIMYMHBI: HA OCHOBE
aHalM3a yCIOBHUS 3a/layyl 3allUChIBaTh KPATKOE YCIIOBUE, BBISBIISATH HEJOCTAIOIINE
WU U30BITOYHbBIC JAHHBIE, BEIOMPATh 3aKOHBI U (hOPMYJIbI, HEOOXOAUMBIE JJI pe-
[ICHUS, TIPOBOJUTH PACUYEThl U OLEHUBATH PEATUCTUYHOCThH MOJYYCHHOTO 3HAYe-
HUS GU3NIECKOIN BEITMUUHBI;

e pacro3HaBaTh MPOOJIEMbI, KOTOPBIE MOYKHO PELIUTh IMPHU MOMOIIM (pu3nye-
CKUX METOJOB, HCIIOJIb3ysl ONUCAHUE MCCIECIOBAHUSA, BBIJIEIATh IPOBEPSIEMOE
MPEANOJIOKEHNE, OUEHNBATh MPABWIBHOCTD MOPSAAKA MPOBEACHUS HCCIECIOBAHUS,
JieaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHUI U OIBITOB;

e IPOBOJIUTH OTBITHI IO HAOIIONCHUIO (DU3UUECKUX SBICHUN UK (PU3NIECKUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HbploTOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aBUCUMOCTh IEpuojia KojeOaHWi NPYXKUHHOTO MasiTHUKA OT MAacChl Ipy3a H
KECTKOCTU TPYKUHBI U HE3aBUCUMOCTH OT aMIUTUTYbl MalbIX KOJeOaHUH, mpsi-
MOJIMHEHHOE pacHpoCTpaHEHUE CBETa, pa3jiokKeHHe Oeoro cBeTa B CIEKTp, U3Y-
YeHHE CBOMCTB M300pakeHHUs B IJIOCKOM 3€pKajie U CBOMCTB M300pakeHUs IMpel-
MeTa B coOMparoiel JuH3€e, Ha0II0eHUE CIUIOMIHbIX U JIMHEWYAThIX CIIEKTPOB U3-
Jy4EHUS1): CAMOCTOSITEIbHO COOUpPATh YCTAHOBKY U3 M30BITOYHOrO Habopa 00opy-
JIOBaHMSI, OTIMCHIBATH X0/ ONBITA U €T0 PE3yJIbTaThl, (HOPMYIUPOBATH BHIBOIBI;

* IPOBOJUTH NMPU HEOOXOAMMOCTH CEpPHUI0 MPSIMBIX H3MEPEHUH, OINpeaenss
CpellHee 3HaueHue H3MepsieMOl BeJIMUYMHBI ((DOKYCHOE PACCTOSTHUE COOMpAIOIICH
JIMH3BI), 000CHOBBIBAThH BHIOOD croco0a n3mepeHus (M3MEepUTEILHOTO Mprudopa);

e IPOBOJIUTH HUCCIEAOBAHUE 3aBUCUMOCTEN (PU3MUECKUX BEJIIMYUH C HCMOJb-
30BaHHMEM TMPSMBIX U3MEpPEHUN (3aBUCUMOCTH MYTH OT BPEMEHU INPU PaBHOYCKO-
PEHHOM JIBIKEHUHU O€3 HadyaJbHOM CKOPOCTH, Mepuoaa KojeOaHuN MareMaThye-
CKOTO MasiTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaKeHHs CBETa OT yrija ma-
JIEHUsl U yrja MpeJOMJIEHUsl OT yrJla MajJeHus ): IIaHUPOBATh HCCIEN0BaHUE, Ca-



MOCTOSITEIIbHO COOMpAaTh YCTAaHOBKY, (DUKCUPOBATH PE3yJIbTaThl TIOJYYCHHON 3aBU-
CUMOCTH (DM3UYECKUX BEIMYMH B BUIC TAaOIMI] U TpadUKOB, AeiaTh BBIBOJBI 11O
pe3yabTaTaMm UCCIIEA0BaHNUS;

e IPOBOJIUTh KOCBEHHBIE HM3MEPEHHUS (U3UYCCKUX BEIWYUH (CPEIHsIS CKO-
POCTh M YCKOpPEHHE Teja MPH PaBHOYCKOPEHHOM JBH)KCHHH, YCKOPEHHUE CBOOOI-
HOTO TaJCHUS, KECTKOCTh MPYKUHBI, KOADPHUITUEHT TPEHUS CKOIBKCHHS, MeXa-
HUYECKas paboTa ¥ MOITHOCTh, YaCTOTA U MEePUOJI KOeOaHWi MAaTEMaTUHIECKOTO U
MPY>KMHHOTO MasTHUKOB, ONTUYECKas CHUJIa COOMpPAIOIIEH JTUH3bI, paIuOaKTUBHBIN
(GoH): TIIaHUPOBATh U3MEPEHUS, COOMPATH IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBI-
MOJTHATh U3MEPEHUs, Cleays MPEeAIOKEHHOW MHCTPYKIIUH, BBIYUCIIATH 3HAUCHUE
BEJIMYMHBI U aHAJIM3UPOBATH MOJIYYEHHBIE PE3yJbTaThl C YYETOM 3aJaHHOM MO-
TPEMIHOCTH U3MEPECHUM;

e COOMTIONATH TMpaBUJIa TEXHUKU O€30MacCHOCTU MpU paboTe ¢ JTabopaTOPHBIM
00opy1I0BaHUEM;

e pa3M4aTh OCHOBHBIC MPU3HAKU MU3YUYEHHBIX (DU3UUECKUX MOJIETEeH: MaTepu-
ajbHas TOYKa, a0COIOTHO TBEPAOE TEI0, TOUCUHBIA UCTOUHHUK CBETA, JIy4, TOHKAs
JIMH3a, TUIaHeTapHasi MOJeJIb aTOMa, HYKJIOHHasi MOZIEJIb aTOMHOTO Si/Ipa;

e XapaKTEePU30BaTh MPUHIIUIBI JEHCTBUS M3YyYEHHBIX MPUOOPOB M TEXHUYE-
CKUX YCTPOWCTB C OMOpPOM HAa WX OMUCAHUS (B TOM YHUCIE: CIUIOMETP, NATUYUKH
MOJIOKEHHUSI, PACCTOSIHUSL U YCKOPEHUsI, paKkeTa, 3X0JIOT, OYKH, IIepucKor, (oroar-
napar, ONTUYECKUE CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETp, kKaMepa BunbcoHa), uc-
MOJIb3YsI 3HAHUSL O CBOMCTBAX (PM3MUECKHUX SIBIICHUN U HEOOXOJUMBbIE (U3UUECKHE
3aKOHOMEPHOCTH;

* ICIIOJIb30BATh CXEMbl M CXEMATHUYHbIE PUCYHKH H3YUYEHHBIX TEXHHUYECKUX
YCTPOUCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTUUECKUX MPOIIECCOB MPHU pellie-
HUU Y4EOHO-TIPAKTUYECKUX 3a7ad, ONTUYECKUE CXEMBbI JJI MOCTPOEHUs HU300pa-
YKEHUH B TIJIOCKOM 3€pKajie ¥ COOMPAOIICH JTNH3E;

e IPUBOJUTH MIPUMEPHI (HAXOUTH UHMOPMAITUIO O TPUMEPAX ) TPAKTUUECKOTO
UCIIOJB30BaHUs (PU3UYECKUX 3HAHWM B MOBCEIHEBHOM >KU3HU JisI 0OecTieUeHUs
0e30MacHOCTH MpU 0OpaIlEHNU ¢ MPUOOPaMH U TEXHUYECKUMH YCTPONUCTBAMHU, CO-
XpaHEHUs 37I0pPOBbsl U COOJIFOJICHUSI HOPM SKOJIOTHYECKOTO TOBEJCHUS B OKpYKa-
FOLIEH Cpene;

e OCYIIIECTBJIATh OUCK MH(OpMaIuu pusnyeckoro cojepkanus B HTepHe-
T€, CAMOCTOATENIBHO (POPMYIUPYSI TOUMCKOBBIN 3aIPOC, HAXOIUTh MyTH OIpeaeIie-
HUSI IOCTOBEPHOCTH TMOJYYEHHOW MH(pOpMAIMK HA OCHOBE MMEIOUIUXCS 3HAHUU U
JIOTIOJIHUTENBHBIX UCTOYHUKOB;

e ICTIONL30BATh TPU BHITIOJIHEHUH YYEOHBIX 3alaHUl HAYYHO-TIOMYJISPHYIO
JUTEPATypy (PU3NYECKOro copeprKaHus, CIPAaBOYHBIE MaTEpPHANIBI, PECYPChl CETH



WuTepHer, BnageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MPEOOpa3oBaHUs UH-
dbopMaruu U3 0JJHOM 3HAKOBON CHUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbBIC MUCbMEHHBIE U YCTHBIE COOOIICHUS HAa OCHOBE WH-
(dopManuu U3 HECKOJBKUX HCTOYHMKOB (DU3MUECKOIO COAEpX aHUs, MTyOIMYHO
IIPEACTABIATh PE3YJBTATHl IPOEKTHOM WM HCCIEN0BATEIbCKON JIESITEIBHOCTH,
IIPY 3TOM I'PaMOTHO MCIOJIB30BAaTh NU3YYEHHBIA NOHATUMHBIN anmapaTr U3y4acMoro
paszzena GU3MKU U CONPOBOXKAATH BBICTYIIJIEHUE Mpe3eHTanueil ¢ yuétoM ocoOeH-
HOCTEU ayJUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE 9 KJIACC

HamMeHoBaHHe pa3aeios i TeM Npo-  KOIMYECTBO YacoB

Nen/m | rpammbr Bcero Kontponbhbie [IpakTueckue
paboThI paboTbI
Paznen 1. Mexannueckue siBJCHHUSA
MexaHuuyeckoe JIBUKEHHE U CIIOCOObI
1.1 A 10 1
€ro OIMUCaHus
1.2 BiaumopeiictBue ten 20 1 3
13 3aKOHBI COXpPaHCHUS 10 3
Uroro mo paszneny 40
Paznen 2. MexannuecKkue KoJ1e0aHus U BOJHBI
2.1 Mexannueckue KoeOaHus 3
2.2 MexaHuueckue BOJIHBL. 3ByK 8 1 3
Uroro no pazneny 15
Pa3neu 3. DjieKTpoMarHuTHoeE 1oJie U 3J1eKTPOMATHUTHBIE BOJIHBI
31 DNEKTPOMArHUTHOE TI0JI€ U DJICKTPO- 5 )
' MarHUTHBIE BOJHBI
Utoro no pazneny 6
Pasnen 4. CBeToBbI€ SIBJIEHUA
4.1 3aKOHBI pacCIpOCTPAHEHHUs CBETA 6 2
4.2 JIun3bl 1 onTHYeckue NpuOOPbI 3
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 2
Hroro no pazaeny 15
Pa3nen 5. KBanToBBIC SIBJICHUSA
Hcnyckanne u morjIoneHrue cBeTa
5.1 Y B 4 1
aTOMOM
5.2 CrtpoeHue aTOMHOTO sijipa
53 SAnepHble peakuuu 7 1
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpeHme 1 0600IIIEHNE ConepKa- 9 5
' HUS Kypca (pusuku 3a 7-9 Kiacc
Hroro no paszneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPO- 102 3 97

I'PAMME




