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IHOACHUTEJIBbHAA 3AIIUCKA
Pabouas mporpamma mo npeamery «@usmka» (mpeamerHas o6iacTb «EcTecTBeHHO-Hay4yHBIE
npeaMeTs») st 9 kimacca siBiserca yacteio OOIT OO0, peanuzyromerics B MAOY COII Ne9.
[IporpamMma coctaBiieHa Ha OCHOBE:
o @denepantbHOTO TOCYNAapPCTBEHHOIO 00pa30BaTENbHOIO CTaHJapTa OCHOBHOTO —OOIIEro
o0pa3oBaHus, YTBEPXKICHHOTO MpHKa3oM MuHHUCTEpCTBa mpocBenieHus Poccuiickoit ®eneparun
ot 31 mas 2021 1. Ne287 (3apeructpupoBan MuHuctepcTBoM roctuiuu Poccuiickoit denepanun 5
utoHd 2021 r. peructpaunoHHblid Ne64101);
e  Jlpukaza MunucrepctBa npocseuieust Poccuiickoii @enepanun ot 18.07.2022 Ne568 «O
BHECCHHM M3MEHECHHH B (helepasibHBIA TOCYIapCTBEHHBIN 00pa30BaTeNbHBIN CTaHIAPT OCHOBHOTO
oOmiero oOpa3oBaHUs, YTBEpKICHHBIH NpuKazoM MuHHCTEpcTBa mpocBenieHus Poccuiickoit
®enepanun ot 31 masg 2021 r. Ne287x;
. [Ipukaza MunuctepctBa npocsenieHus: Poccuiickoit @eaepanun ot 18.05.2023 r. Ne370 «O6
yTBEepKIeHUH (heaepaibHO 00pa30BaTeIbHONW MPOTrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHU;
o @DenepanbHOil paboueil mporpaMMbl OCHOBHOTO o0Omiero oOpasoBanuss ®Pusuka (mis 7-9
KJIACCOB 00pa30BaTEIbHBIX OPTaHU3aIINN );
o Konuenumuu npenojgaBanus ydeOHoro mpeamera «®usuka» B 00pa3oBaTelbHbBIX
opraam3anusax Poccuiickoit ®epepanuu, pealn3yoOIIUX OCHOBHBIE 00IIe00pa3oBaTEIbHBIC
MporpaMmbl, YTBEpkAEHHON pemenneM Komuternn MuHuctepcTBa mnpocemeHus Poccuiickoi
®eneparun, npotokon ot 3 aekadpst 2019 r. Ne I1K- 4BH.

OBHIAA XAPAKTEPUCTUKA YYEBHOTI'O IPEJMETA «®U3UKA»

Kypc ¢usukn — cucrteMooOpas3yronuii A1 eCTEeCTBEHHOHAYYHBIX Y4YeOHBIX IPEIMETOB,
MOCKOJIbKY (pU3MUecKHre 3aKOHBI JIeKaT B OCHOBE IMPOIIECCOB U SIBICHUN, M3yYaeMbIX XUMHEH,
Oouonoruelt, actponomueil U Qusnueckoil reorpagpueil. duznka — 3TO MpeIMET, KOTOPHIA HE
TOJIbKO BHOCHUT OCHOBHOH BKJIaJ| B €CTECTBEHHOHAy4HYIO KapTUHY MHpa, HO U MPEIOCTABIISAET
HanOosee sicHble 00pa3ibl MPUMEHEHHs] HayyHOrO0 METOoJa MO3HaHUs, T.e. Croco0a MOJIydeHHUs
JIOCTOBEPHBIX 3HaHWK 0 mupe. Hakonern, ¢usmka — 3TO ImpeaMeT, KOTOPBIA HApsAy C IPYyTUMH
€CTECTBCHHOHAYUYHBIMH  MpEIMETaMU JIOJDKEH JaTh I[IKOJBHWKAM MpEACTaBleHHe 00
YBJIEKATEIbHOCTH HAay4YHOTO HCCIEIOBAHUS U PAJOCTH CaMOCTOSTEIBHOIO OTKPBITHUS HOBOTO
3HAHMUS.

Onna W3 THaBHBIX 3a1ad (HU3UYECKOTO O0pa3oBaHUS B CTPYKType 001Iero oOpa3oBaHHS
COCTOUT B (DOPMHUPOBAHHUH €CTECTBEHHOHAYYHON T'PAMOTHOCTH M MHTEpeca K HayKe Y OCHOBHOM
Macchl 00y4aromuXxcsi, KOTOPhIE B JAJIbHEHIIIEM OyIyT 3aHSATHI B CAMbIX pa3HO oOpa3HbBIX chepax
nesTenbHOCTH. Ho He MeHee BaKHOU 3aiaueil sSBIsIeTCS BBISBICHUE W MOATOTOBKA TATAHTIMBBIX
MOJIOJBIX JIFOJIEH IS TPOAODKEHWS oOpa3oBaHMs | JajbHEWIed mpodeccruoHamTbHON
JESTEIIbHOCTH B OOJIACTH €CTeCTBEHHOHAYYHBIX MCCIEAOBAHUN M CO3/IAHUU HOBBIX TEXHOJIOTUHM.
CornacHO NPUHATOMY B MEXKIYHAapOJHOM COOOIIECTBE ompeaeneHuto, «EcTrecTBeHHOHAay4YHAs
IPaMOTHOCTh — 3TO CIOCOOHOCTH HEJOBEKa 3aHUMAaTh AKTHBHYIO TPAKIAHCKYIO TO3HIIMIO I10
OOLIECTBEHHO 3HAUYMMBIM BOINPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMM HAyKaMU, U €r0 TOTOBHOCTb
WHTEPECOBAThCS ECTECTBEHHOHAYYHBIMH UACSIMH. HaydHO TpaMOTHBIM YEIOBEK CTPEMHTCS
y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYXKICHHH MPOOJeM, OTHOCSIIMXCS K €CTECTBEHHBIM
HayKaM M TEXHOJIOTUSIM, YTO TPEOYET OT HEro CIeIyIOIINX KOMIETEHTHOCTEMH:

— HAy4HO OOBSICHSTDH SBJICHHUS,

— OIIEHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMUS,

— MHTEPHPETUPOBATh JaHHBIE M HCIOJIb30BaTh HAyUYHBIE JI0Ka3aTeIbCTBA ISl MOJyYEHUS
BBIBOJIOB.

N3yuenne  ¢u3ukm  cmocoOHO  BHECTH — pemaromuid  Bkimax B (opMUpOBaHHE
€CTeCTBEHHOHAYYHOH I'PaMOTHOCTH O0YYarOIIUXCA.



HEJAW U3YYEHUSA YYEBHOI'O TIPEIMETA «®U3UKA»

enu wu3ydyeHuss ¢GU3NKK HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs OIPEACIICHB B
Konnenuu npenonaBanust ydeOHoro mpeamera «Pusumka» B 00pa3oBaTelIbHBIX OpPraHU3ALUAX
Poccuiickoit  ®enepanuu, peaqu3yOMUX OCHOBHBIE 001Ie00pa3oBaTeIbHBIC MPOTPAMMEI,
yTBepkAEHHON pemenneM Kosmnermm MunucreperBa npocsemieHusi Poccuiickoit ®enepanum,
npotokoi ot 3 pexadps 2019 r. Ne [TK-4BH.

Lenu u3yyeHus GU3NKH:

— IpUOOpETEeHNE UHTEpeca U CTPEMIICHUS 00YJaIoIUXCsl K HAYYHOMY U3YUYEHUIO
IPUPOIBI, pa3BUTHE UX UHTEIUIEKTYyaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

— pa3BUTHE MPEICTABICHMH O HAayyHOM METOAE IO3HaHUA U (OPMHUPOBAHUE
UCCIIEIOBATEIBCKOTO OTHOILICHHS K OKPYKAIOIIUM SIBIICHUSIM;

— (hopMupOBaHME HAYYHOTO MHPOBO33PEHUS KAK Pe3ysbTaTa U3yuyeHHUs] OCHOB CTPOCHUS
MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

— (hopMupOBaHHE NPEACTABICHUN O POIM (U3MKU JUIsl PA3BUTHUSA JAPYIMX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

— pa3BUTHE TPEACTABICHUN O BO3MOXHBIX cdepax Oynmymier mpodeccrnoHaIbHON
NeSITeIbHOCTH, CBSI3aHHOM ¢ (DM3UKOM, MOATOTOBKA K JalibHEHIIEMY OOYYEHHIO B 3TOM
HalpaBJICHUU.

JlocTI)KeHHe H3TUX Ilefieil Ha YpOBHE OCHOBHOTO OOIIEero o0pa3oBaHMs OOECTIeYMBACTCS
pelIeHHEM CIEAYIOLINX 3a1ay:

— npuoOpeTeHne 3HaHUM O IUCKPETHOM CTPOCHUU BEIIECTBA, O MEXaHHMUYECKHUX,

TEIUIOBBIX, YIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

— IpUOOpeTeHuEe yMEHUH ONMMChIBaTh M OOBSICHATH (PU3MUECKUE SIBJICHUS C
UCIIOJIb30BaHUEM I10JTy4YEHHBIX 3HAHUI;

— OCBOEHME METOJIOB PEIICHUs NPOCTEHIINX pacu€THBIX 3a7ad C MCIOJb30BaHUEM
(bu3nUecKux Mozenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/a4;

— pa3BUTHE YMEHUI HAOII0AaTh IPUPOAHbIE SBJICHUS U BBITIOIHSTD OIBITHI, Ta00OpaTOpHBIE
paboThI U HKCIIEPUMEHTANIBHBIE UCCIIEAOBAHMS C UCIIOIb30BAHUEM U3MEPUTENBHBIX IPUOOPOB;

— ocBoeHHE NpUEMOB pPaboOThl ¢ MH(pOpMAIeld (UIUIECKOTO COJACPKAHMS, BKIIOYAs
UHPOPMALIMIO O COBPEMEHHBIX AOCTHKEHMSX (PU3MKH; aHAIU3 M KPUTHYECKOE OLICHWBAaHUE
uHpOpMaLnu;

— 3HAaKOMCTBO €O cepamu npodhecCHOHAIBHONW JIEATEIbHOCTH, CBA3aHHBIMU C
¢U3UKO, W COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JIOCTHIKECHHUSIX
(bU3UYEeCKON HAYKH.

MECTO YYEBHOI'O IPEIMETA «®U3UKA» B YYEBHOM IIVIAHE
B cootBerctBun ¢ ®I'OC OOO ¢usuka sBisercs 00sS3aTeNbHBIM MPEAMETOM Ha YpOBHE
OCHOBHOTO o01ero obpazoanus. J[aHHas mporpaMma mpeaycMaTpUBaeT M3ydeHUEe (U3MKH Ha
0a3oBoM ypoBHe B 9 kitacce B 00béMe 102 wacoB mo 3 9aca B HEAETIO.
BocrmrarensHBI KOMIIOHEHT YPOUHOH ACATEIHHOCTH pabodeit mporpammel Bocriutanus MAOY COII Ne9
OTpaXEeH B KAJICHIAPHO — TEMAaTUYECKOM IJIAHUPOBAHUHU B MyHKTE « Tema ypokay.

EnuHCcTBO YPOUHO# U BHEYPOUHOI esITeJbHOCTH peajnu3yercs yepes
e npuBieyeHne BHUManus obyuatomuxcs MAOY COLL Ne9 x eHHOCTHOMY acleKTy M3y4aeMbIX Ha YpOKax
(hakToB,
® CIIOJIb30BAHUE BOCIUTATENbHBIX BO3MOXKHOCTEH coOAep)kaHMs YydueOHOro IpeaMeTa dYepe3 Ioa0op
COOTBETCTBYIOIINX TEKCTOB JUIA YTCHHA, 3a[a4 JUIA PEIICHUs, MPOOJIEMHBIX CUTYaIllil ISl O0OCYXIEHHUS B
KJIACCE;
® IpUMEHEHNE Ha YPOKE NHTEPAKTUBHBIX ()OPM pabOTHI yHaIHXCS;



® JCII0JIb30BAHUE HMHTEIJIEKTYaJIbHBIX UTP, CTUMYJIHPYIOIIHUX MO3HABATEIbHYI0 MOTHUBALIMIO YUYEHHUKOB; I7IE
MOJTyYCHHBIC Ha YPOKE 3HAHHsI AAI0T YYalIUMCS BO3MOXXHOCTh IPHOOPECTH ONBIT BEACHUSI KOHCTPYKTUBHOTO
JMajora; TpyHIoBoW paboThl WM paboThl B Iapax, KOTOpbIE yyaT IIKOJIBHUKOB Y4YacTHUIO B KOMAaHIE U
B3aMMOJCHUCTBHUIO C IPYTUMH JETHMH;

¢ UHUIMMPOBAHNE U MOAJEPKKA UCCIENOBATEIBCKON NEATEIBHOCTH IKOJIBHUKOB B PAMKaX pEalN3allid MU
WHAWBUAYAIBHBIX M TPYIIOBBIX HCCIENOBATENBCKUX MPOEKTOB, YTO JAaET UM BO3MOXKHOCTH NMPHOOpETaThH
HaBBIK CAMOCTOSATENBHOIO PELICHHS TEOPETUYECKOW MPOOJEMBI, OMBIT MyOJNYHOTO BBICTYIUICHHS TEpen
ayJIUTOPHUEH, apryMEHTUPOBAHUS M OTCTAMBAHUS CBOEH TOUKH 3peHust; (koHdepenius «[lepsoie marmy, «Illar
B Oyaytee» U ap)

® MPOBEACHUE IIKOJBHBIX MPEIMETHBIX TEMAaTUIECKUX AHEH, mekanm, peamm3arus mnpoekta « HAYKO®DECT»
KOIZla BCE YYMTENs 1O OJHOM TeMe MpOBOAAT MEpONPHUATHs, B TOM 4YHCIE HWHTETPUPOBAHHBIE, Ha
MeTanpeaMeTHoM coaepkannu Matepuaia (ens IT texnonoruii (4 nexabps), Jens Hayku (8 ¢espans), lenb
kocMoHaBTukH (12 anpens) u dens [Tooenst (9 mast) u ap).

COJEP)KAHUE OBYYEHUA

Pa3nea 1. MexaHn4ecKHe IBJICHHUS.

Mexanndeckoe ABwkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTH
MEXaHMUYECKOr0  JBWKEHUSA. PaBHOMepHOe mpsiMOJMHEHOe  JBWwkeHue. HepaBHoMepHoe
npsiMoJIMHEHOe JIBH>KeHHEe. CpellHssl © MTHOBEHHAsi CKOPOCTh TeJla MPU HEPAaBHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHOycKOpeHHOE mpsiMonMHelHOe ABMkeHue. CBoOomgHoe mameHue. OTMbBIThI
lNanunes.

PaBHOMepHOE aBMXKEHHE TO OKpYXXKHOCTH. Ilepwon m wacrora oOpamieHus. JluHeitHas u
yriioBas CKOpocTH. LIeHTpocTpeMuTeIbHOE YCKOPEHUE.

IlepBbiit 3akoH Hbrorona. Bropoit 3axkon Hserorona. Tpermii 3akoH Herotona. IIpuHiun
CYNEPIIO3HUIINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: CHJIa TPEHHS! CKOJIbKEHUS, CUJIa TPEHUS TIOKOS,
JpYTUe BUJbI TPEHUS.

Cuna TSHKECTH U 3aKOH BCEMUPHOTO TATOTSHHs. Y CKOpEHHE CBOOOTHOTO MajcHwus. J[BrkeHue
mwianet Bokpyr Comnnua. [lepBas kocMudeckas ckopocTb. HeBecoMOCTh 1 meperpy3Ku.

PaBHOBecue marepuanbHOl TOUKU. AOCOMIOTHO TBEpIOE Teno. PaBHOBecue TBEpAOTrO Tema ¢
3aKpEIUIEHHON OCBIO BpalleHus. MoMeHT cuibl. LleHTp Tsokectu.

Nmnynsc Tena. W3menenue ummynbca. Mmnynbc cuibl. 3aKOH COXpPAaHEHUS HMITYJIbCA.
PeakTuBHOE IBUXEHUE.

Mexannueckasi paboTa ¥ MOIIHOCTh. PaboTa cui TsxkecTH, ynpyrocti, TpeHus. CBs3b SHEpTuu
u pabotel. [loTeHnManbHas SHEPrUs Tela, MOAHITOrO HaJ MOBEPXHOCTHIO 3eMiu. [loTeHmmanpHas
9HEprus cxartol mnpyxkuHbl. KnHernueckas sHeprus. Teopema O KMHETHUYECKOM SHEpruu. 3aKoH
COXpaHEHUsI MEXaHUYECKOW IHEPTHH.

Hemoncmpayuu.

Habmoienne MexaHu4ecKoro IBHKEHUS Tella OTHOCUTEIHHO Pa3HBIX TENl OTCUETA.

CpaBHeHMe TyTel W TPAGKTOPUM JIBHXKEHHSI OJHOTO M TOTO JK€ TeJla OTHOCUTEIBHO PAa3HBIX Tell
OTCY€Ta.

N3mepenne ckopocTy U yCKOPEHHS MPSIMOJIMHENHOTO JBUKEHHUS.

UccnepoBanue npu3HakoB paBHOYCKOPEHHOTO JABUKECHUSI.

HaGmoienne ABMKEHUS Tella IO OKPYKHOCTH.

Habnmionenne MexaHMYeCKHX SIBICHUM, MpoUCXOonauIux B cucreme oTcuéra «Temexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIHHO KaOuHEeTa (PU3UKH.



3aBHCUMOCTb YCKOPEHMS T€Ia OT MACChl Tela U ACHUCTBYIONIEH Ha HETO CUJIBI.
Habntonenue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

N3meHeHue Beca Tena Ipu yCKOPEHHOM JIBUKEHHH.

[Tepenaya nmmnysbca Ipu B3aUMOJICHCTBUHU TEJL.

[IpeoOpazoBanus YHEPTUU TTPU B3aUMOICHCTBUH TEJI.

CoxpaHeHue UMIyJIbca MPU HEYNPYTOM B3aUMOJCHCTBUU.

CoxpaHeHue UMIyJIbca MU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUN.

Habmtoienne peakTMBHOTO ABUKEHHUS.

CoxpaHeHHEe MEXaHHYECKOW SHEPTHH TIPU CBOOOTHOM TaJICHUH.

CoxpaHeHre MEXaHMYECKOW SHEPTUH MPU JBUKEHUU TeJa MO AEHCTBUEM MPYKUHBI.

Jlabopamopuvie pabomul u onvimel.

KoHcTpyupoBanue TpakTta M pasroHa M JaJbHEMIIEr0 pPaBHOMEPHOIO JBHKEHHsS IIApUKa WIH
TEJIEKKH.

Omnpenenenue cpenHedl CKOPOCTH CKOJBXKEHHs Opycka WM JBM)KCHUS IIapuUKa 10 HAKIOHHOM
IIJIOCKOCTH.

OnpeneneHne yCKOpeHUs Tena Mpyu paBHOYCKOPEHHOM JIBUKEHHUH 110 HAKJIIOHHOM IIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM BMKEHHM 0e3 HaualbHON
CKOpPOCTH.

IIpoBepka THNOTE3BI: €CIU NPH PaBHOYCKOPEHHOM JBID)KEHUHM O€3 HayallbHOW CKOPOCTH ITyTH
OTHOCATCS KaK psiJl HEYETHBIX YHUCEII, TO COOTBETCTBYIOLIUE IPOMEKYTKHA BPEMEHH OJMHAKOBBI.
HccnepoBanue 3aBUCMMOCTH CHIIBI TPEHUSI CKOJIBKEHHUSI OT CUJIbI HOPMAJIBHOTO JTABJICHUS.
Omnpenenenre KodhUITUEHTA TPESHUS CKOIBKCHHS.

Omnpenenenne KECTKOCTU NPYKUHBI.

Onpenenenre pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JIB)KEHUHU Tela IO TOPU3OHTAIBHOM
ITOBEPXHOCTH.

Onpenenenue paboThl CUJIBI YHIPYTOCTU NMPH MOABEME Ipy3a C HCIOJIB30BAaHHEM HETOABHYKHOTO M
MOJIBUKHOTO OJIOKOB.

N3yueHne 3aKko0Ha COXpaHEHUs] SHEPTUH.

Pa3zgen 2. Mexannueckue KoJj1e0aHusl M BOJHBI.

KonebarenbHoe nBuxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJE€OaHWH: MEpUOJ, YacToTa,
amIMTyna.  MareMarudeckui M NPYKMHHBIM ~ MasTHUKH. [IpeBpamieHue odHepruv IpHu
KoJ1e0aTeIbHOM JABM)KEHHUU.

3aryxatomue KoJjieOaHus. BpeiHyXIeHHbIe KojeOanus. Pezonanc. MexaHWMYeCcKHue BOJHBI.
CaolicTBa MexaHMUYeCKUX BOJIH. IIpofonpHble U nonepeyHsle BONHBL. J[JIMHA BOJIHBI U CKOPOCTh €€
pacrpocTpaHeHusl. MexaHn4eCcKre BOJIHBI B TBEPAOM TEJIE, CEICMUYECKUE BOJIHBI.

3ByK. [’ poMKOCTB 3ByKa U BbicoTa TOHA. OTpakeHue 3Byka. MH(Ppa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

Habntonenue xonebanuii Ten moJ 1EHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habntonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaGmronenre BEIHYKICHHBIX KOJIEOaHUN U PE30HAHCA.

PacnipocTpanenre npooabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

HabntoneHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTUYECKUI PE30HAHC.

Jlabopamopnusie pabomot u onvimel.

Omnpenenenre 4acToThl U Meproia KoineOaHu MaTeMaTHYecKoro MasTHHKA.
Omnpenenenre 4acTOThl ¥ Mepro/ia KoneOaHui MpyKUHHOTO MasTHHKA.



HccnenoBanue 3aBUCUMOCTH NIepUoa KojeOaHui MOIBEIICHHOTO K HUTHU Tpy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIepHOAa KOoJIeOaHUH Py KUHHOTO MasiTHUKA OT MaccChl Tpy3a.
[TpoBepka HE3aBUCUMOCTH TeprOia KoJeOaH rpy3a, OIBEIICHHOTO K HUTH, OT MacChl Ipy3a.
OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh Mepuoja KoueOaHuil MpYyKUHHOTO MasTHHKA OT MaccChl
rpy3a 1 )KECTKOCTH MPY>KUHBI.
N3mepenue yckopeHust CBOOOTHOTO MaeHUSI.
Pa3jnen 3. DiieKTpOMArHUTHOE 10JI€ M 3JIeKTPOMATHUTHBIE BOJHBI.
DIEeKTPOMarHuTHOE MoJie. DIEKTPOMarHuTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[IIkana 3neKTpOMarHUTHBIX BOJIH. VICIIOIB30BaHNE 3JIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM CBSA3U.
DnekTpoMarauTHas mpupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BosnHoBEIE cBOlICTBA CBETA.
Jlabopamopuvie pabomut u onvimol.
N3ydenne CBONCTB 3JIEKTPOMArHUTHBIX BOJH C IMTOMOIIBI0 MOOUIIBHOTO TenedoHa.
Pa3gen 4. CBeToBbI€ IBJIEHUS.
JlyueBas mopens cBera. Mcrounuku cBera. IIpsMonmHelHOE pacnpoCTpaHEHUE CBeETa.
3armenus Connua u JIynel. Otpaxkenue cera. I[lnockoe 3epkano. 3akoH OTpa)keHHUs CBETA.
[Ipenomnenue cBera. 3aKkoH mpenomiieHUs cBeTa. [lonHOe BHYTpeHHEE OTpakKeHHE CBETa.
Hcnonbs30BaHKe MOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJIAX.
JIunza. Xon myueit B nuH3e. OnTtrdeckas cucteMa (oroamnmapara, MUKPOCKOTA M TEJIECKOTa.
I'ma3 xak onruueckas cucrema. bin3opykocTs U JaJIbHO30PKOCTb.
Pasznoxxenue Genoro ceera B cnekTp. OmbiTel HetoToHa. CliOXKEHHE CIEKTPATBHBIX IIBETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[IpssMonMHENHOE pacIPpOCTPAHEHHUE CBETA.
OTtpaxkeHue cBeTa.
[Tonyuenue n300paxxeHuii B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.
OnTruyeckuil CBETOBO/I.
Xon ydeit B cobuparoieit TnH3e.
XoJ nydeil B pacCenBaroIIel JIMH3E.
[Tonyuenune n300pakeHH ¢ TOMOIIIBIO JIHH3.
[Tpunnun neiictBus ¢oroanmnapara, MUKPOCKOIA U TEJIECKOTIA.
Mogens rnasa.
Pa3noxxenue 6enoro ceera B CIEKT.
[Tonmyuenue 6enoro cBeTa MpH CI0KEHUHU CBETa Pa3HbIX 1[BETOB.
Jlabopamopuvie pabomut u onvimol.
NccnepoBanue 3aBUCUMOCTH YIJIa OTPAXKEHUsI CBETOBOTO JIyda OT yrjia HaJeHHusl.
N3yyenne xapakTepuCTHK N300pakeHUs MIpeIMETa B TNIOCKOM 3€pKaJie.
HccnepoBanue 3aBUCMMOCTH yIUIa INPEJIOMIIEHHS CBETOBOrO JIydya OT yrja NaJeHUs Ha TPaHHUILE
«BO3IyX—CTEKJIIOM.
[Tomrydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.
Omnpenenenne POKYCHOTO PACCTOSIHUS U ONITHYECKOM CHITBI COOMPAIOIIEH JIMH3BI.
OnBITHI 1O Pa3JIOKEHUIO OEJIOro CBETa B CIIEKTP.
OMnBITHI 10 BOCTIPUSATHIO I[BETA MPEAMETOB IIPH UX HAOTIOACHUH Yepe3 IBETOBBIC (DUITBTPHI.



Pa3gen 5. KBanTOBLIE fIBJICHHUS.

OmnbiTel Pesepdopna u mmanerapnas mozenb atoma. Mojens aroma bopa. Mcmyckanue u
IIOTJIOLIEHUE cBeTa aTOMOM. KBaHTEI. JInHEeHuaThle CIEKTPHI.

PannoaktuBHOCTH. Anba-, 6eTa- u ramma-u3inydeHus. CTpoeHrne aToMHOro siipa. Hykimonnas
MOJeNIb aTOMHOTO sAnpa. M3oronel. PagnoakTuBHbele npeBpaienusd. [lepuoa nmomypacnana aTOMHBIX
anep.

SAnepHble peaknyuy. 3aKOHBI COXPAaHEHUS 3apsiIOBOTO M MAacCOBOIO YHCEN. DHEpPrusl CBS3U
aTOMHBIX szep. CBA3b Macchl U PHEPruu. Peakuuu cuHTe3a W neneHus saep. VICTOYHUKM SHepruu
CouHIia u 3B€E31.

SAnepHas sHepreTuka. JIeMCTBUSA paAMOAKTUBHBIX U3JIy4YEHUN HA )KUBBIC OPIaHU3MBI.

Jemoncmpayuu.

CrexTpsl U3J1y4eHUs U TOTJIOIECHHUS.
CrexTpsl pa3Iu4HbIX Ta30B.
CrnexTp Bopopoa.
Habmtonenue TpekoB B kamepe BuibcoHa.
PaboTta cuéTunka MOHU3UPYIOMNUX U3TYICHHM.
Perucrpanus nszinydeHuss npupoAHBIX MUHEPAIOB U TPOTYKTOB.
Jlabopamopuvie pabomut u onvimel.
HaGnroneHnune CrijlonHbIX M TMHEWYAThIX CIIEKTPOB U3ITYUYCHHUS.
HccnenoBanue TpeKOB: U3MEPEHHUE SHEPTHH YaCTHUIIBI TI0O TOPMO3HOMY Iy TH (110 (hoTorpadusim).
N3mepenue paaroakTuBHOTO (oHa.

IToBTOpPHTEIBLHO-00001IAI0IIIHIT MOTYJIb.

[ToBTOPUTENBEHO--0000IIAIOIINK MOIYJIb TPEAHA3HAYECH JUISI CHUCTEeMATH3allui M 0000IIEHHS
MPEIMETHOTO COJEpKaHUS U OMbITa JEATEIbHOCTH, TPUOOPETEHHOTO MPU MU3YUYEHHH BCEro Kypca
¢bu3MKKM, a TakXke IS MOArOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMEHy IO (U3MKe IS
o0yyaromuxcs, BBIOPAaBIINX 3TOT YUEOHBIH MpeIMeT.

IIpu n3ydyeHnn JaHHOTO MOAYJIS PEATU3YIOTCSA U CUCTEMATU3UPYIOTCS BUBI ACSITEIbHOCTH, Ha
OCHOBE KOTOpBIX 00ecreyrBaeTcCsl JAOCTH)KEHHE IMPEAMETHBIX U METallpeIMETHBIX IIaHUPYEMbIX
pe3ynbTatoB 00yueHHs, (opMHpyeTcs eCTECTBEHHOHay4dHas TI'pPaMOTHOCTh: OCBOCHHE Hay4YHBIX
METOZOB HCCJEIOBAHUS SBICHUN TPUPOABI M TEXHUKH, OBJIAJACHHUE YMEHUSMHU OOBACHATH
¢dusnyeckue sIBICHUS, TPUMEHSS MOJyYeHHBIC 3HAHUS, pelIaTh 3aaud, B TOM YHUCIIe KaueCTBEHHbIC
1 DKCIIEPUMEHTAIIbHBIE.

[IpyHIMNIHATBHO EATEIBHOCTHBIM XapakTep JaHHOTO pas/iesia peaau3yercs 3a C4ET TOro, 4YTo
o0yyaromuecst BHIIOIHSIIOT 3aJaHHsI, B KOTOPBIX UM IIPeJIaraercs:

Ha OCHOBE TOJYYEHHBIX 3HAHMHM pacro3HaBaTh U HAYYHO OOBSACHATH (PU3MUECKUE SBICHUS B
OKpY>Karollle Mpupo/ie U MOBCEAHEBHOM KU3HH;

UCIOJIb30BaTh HAay4YHbIE METOJAbI HCCIEeNOBaHUS (U3NYECKUX SIBICHUI, B TOM 4YHUCIE IS
IIPOBEPKHU T'MIIOTE3 U MOJIYUYEHHS] TEOPETUUYECKUX BBIBOJIOB;

OOBSICHATH HayuyHble OCHOBBI HanOojee BaKHBIX JOCTHIKEHHH COBPEMEHHBIX TEXHOJOTHH,
HarpuMep, MPaKTUYECKOro0 HMCIHOJIb30BAHUS PA3IMYHBIX MCTOYHHKOB SHEPIMHM Ha OCHOBE 3aKOHA
MIPEBPAIIECHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB YHEPTUU.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBLI IO ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA



N3yuenne ¢us3nku Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HANPABICHO HA JOCTHKEHHUE
JTUYHOCTHBIX, METAMIPEIMETHBIX U MPEAMETHBIX 00pa30BATEIIbHBIX PE3YILTATOB.

B pesynbrare uzydenus GU3NKU Ha YPOBHE OCHOBHOTO 0011ero 00pa3oBaHus y 00y4aromerocs
OyayT chOpMUPOBAHBI CIEAYIONINE JINYHOCTHBIE PE3YJIbTAThl B YACTH:
1) naTpuoOTHYECKOr0 BOCIMTAHUSA:
] mposiBIIEHHE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCUICKON (PU3NYECKON HAYKH;
] IEHHOCTHOE OTHOIIEHUE K JTOCTHKEHUSIM POCCUUCKUX YUEHBIX--(DU3HKOB;
2) rpaxJaaHCKOro0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA
'] TOTOBHOCTb K AaKTHBHOMY Y4YacTHIO B OOCYXIEHUHM OOIIECTBEHHO 3HAYMMBIX M JTHUYECKUX
po0JieM, CBA3aHHBIX C IPAKTHYECKUM ITPUMEHEHUEM JOCTHKCHUH (PU3UKU;
] OCO3HAHHE BaKHOCTH MOPATHHO--3TUYECKUX MMPUHITUIIOB B ESATEIBHOCTH YIEHOTO;
3) 3cTeTHYECKOI0 BOCTIUTAHMSI:
'] BOCHpHSTHE JCTETHUECKUX KadecTB (PHU3MYECKOW HayKu: €€ TapMOHHUYHOTO IOCTPOECHHUS,
CTPOrOCTH, TOYHOCTHU, TAKOHUYHOCTH;
4) 1eHHOCTH HAYYHOT'0 MO3HAHHUSA:
| 0cO3HaHWE LIEHHOCTH (PU3MYECKON HAayKHd KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHpPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUN, BAXKHEHIIIEH COCTABJISIONICH KYJIbTYPHI;
| pa3BUTHE HAYYHOU JTFOO03HATETFHOCTH, HHTEPECA K UCCIEA0BATEIBCKON IEATEIHHOCTH;
5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOLMOHAJIBLHOTO GJIArOMOTYYHsI:
] oco3HaHUE ILIEHHOCTH Oe3omacHoro oOpa3a XU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
BXHOCTU MpaBHJI O€30MAaCHOTO TMOBEIEHUS Ha TPAHCIOPTE, Ha JOpOrax, C JJIEKTPUUECKUM U
TEIJIOBBIM 00OPYIOBAaHUEM B IOMAIIHUX YCIOBHSIX;
" copMUpPOBAaHHOCTH HAaBBIKA pedICKCHH, IPU3HAHNE CBOETO MpaBa Ha OMIMOKY U TaKOTo JKe MpaBa
y Ipyroro 4eioBeKa;
6) TPya10BOr0 BOCIMTAHMS:
(] aKTMBHOE ydYacTHE B pEIICHUU TMPAKTUYECKUX 3amad (B paMKax CeMbH, 00pa3oBaTelbHOMI
OpraHM3aIlfy, TOPOJa, Kpasi) TEXHOJOTUIECKON U COIMAIbHON HANPaBICHHOCTH, TPEOYIOIINX B TOM
qucliie ¥ GU3NYECKUX 3HAHUI;
| HHTEpeC K MPaKTUYECKOMY M3y4eHHI0 Mpodeccuit, CBA3aHHbBIX ¢ GUZUKOM;
7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:
"] opueHTalus Ha MPUMEHEHHE (PU3NYECKUX 3HAHWM JJIs PEIISHUs 33a7a4 B 00JacTH OKPY>KarolIeit
Cpelbl, TUIAHUPOBAHMSI IOCTYIIKOB U OLIEHKH UX BO3MO>KHBIX MOCTEACTBUM IS OKPY KAIOLIEeH cpeibl;
| ocOo3HaHME INI00ATBFHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U MyTel UX pellieHus;
8) aganTannu K M3MEHSIIOIIUMCSH YCJIOBUSIM CONMAIBLHOI U NMPUPOIHOI cpeabl:
"] mOoTpeOHOCTh BO B3aUMOJICHCTBUU TPU BBHIMOTHEHHH HCCICIOBAaHUN M MPOEKTOB (HHU3HUECKOM
HaIpPaBJIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHUX;
"] MOBBILLIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO NE€ATEIbHOCTE;
"] moTpebHOCTh B (pOPMHPOBAHUU HOBBIX 3HAHH, B TOM uucie (OPMYIUPOBATH WICH, MMOHSITHS,
TUIOTE3bI O (PU3HUECKUX OOBEKTaX U SBICHUSIX;
] oco3HaHue Ne(PUIMTOB COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH B 00J1acTH (DU3UKH;
"] mIaHUpPOBAaHUE CBOETO Pa3BUTHUS B IPUOOPETEHNH HOBBIX (DM3HUECKUX 3HAHUIL;
] cTpeMIIeHUE aHATU3UPOBATh U BBIABISATH B3AMMOCBSI3H MPUPOIBI, OOIIECTBA M SKOHOMHKH, B TOM
YHCIIe C UCIIOIb30BaHNEM (PHU3UYECKUX 3HAHUN;
| OlLIEHKa CBOMX JIEHCTBUH C Y4ETOM BIUSHHUS Ha OKPYKAIOLIYIO CPely, BO3MOXKHBIX TJI00aTbHBIX
MOCJIEICTBUI.



METAIIPEIMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHUS MpOrpaMMbl 0 PU3UKE Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUS Y
oOyyvaromierocss  OyayT  cOpMHUpOBaHbI ~ MeTampeAMeTHbIe  Ppe3yJbTaThl,  BKJIIOYAIONINE
MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIC EHCTBUS, KOMMYHUKAaTHBHBIC YHHBEPCAbHBIC YICOHbIC
JeWCTBUS, pETyIATUBHBIC YHUBEPCAIbHBIE yueOHbIE ACHCTBUS.

ITo3HaBaTe/IbHBbIE YHHBEpPCAJIbHbIE YUeOHbIE 1elCTBHS

ba3oBble JlorHYecKue AeiCTBUA:
BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKH O0BEKTOB (SIBIICHUI);
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKALIMU, OCHOBAHUS /7151 0000IIEHUS U CPABHEHUS,
BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTHUBOPEUHS B pacCcMaTpUBaeMbIX (haKkTax, JaHHbBIX U HAOIIOACHUSIX,
OTHOCSALINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBIISITh TTPUYMHHO--CJICJICTBEHHBIE CBSA3M NPU H3YYEHUH (U3NYECKUX SIBJICHUH U TPOLECCOB,
JieNiaTh BBIBOJBI C HCIIOJNIB30BAHUEM JEAYKTUBHBIX M WHIYKTHUBHBIX YMO3AKIIOUEHHH, BBIIBUIaTh
TUIOTE3bI O B3aUMOCBSA3SIX (PU3NUECKUX BEIHYUH;
CaMOCTOSITENILHO BBIOMPATh CIOCO0 pelieHus yueOHo! (pU3HUecKoil 3a1a4n (CpaBHEHUE HECKOJIBKUX
BapUaHTOB pELICHHUs, BBHIOOp HamOojiee MOIXOAAIIET0 C Y4ETOM CAMOCTOSITEBHO BBIJICICHHBIX
KPUTEpHEB).
Ba3oBrble ucciaenoBareJLcKue NeiCTBUA:
MCIOJIb30BATh BOIIPOCHI KaK UCCIIEAOBATEILCKUN MHCTPYMEHT TIO3HAHUS;
IPOBOJIUTH IO CAMOCTOSITENIBHO COCTABICHHOMY TIUIAHY OIIBIT, HECIOXKHBIA  (QHU3NUECKuit
AKCIIEPUMEHT, HEOOJIbIIIOE HCCTeI0BaHNe (PU3NUECKOTO SIBICHMUS,
OLICHUBATh HAa MPUMEHHUMOCTb M JOCTOBEPHOCTh MH(POPMAIUIO, TIOJYUYEHHYIO B XOJ/I€ UCCIIETOBAHUS
WJIH SKCTIEPUMEHTA;
CaMOCTOSITENTbHO  (OPMYJIMPOBAaTh OO0OOIIEHHSI W BBIBOJABI IO pe3yjbTaTaM IPOBEAEHHOTO
HaOJI0/IeHUs, OTIbITA, UCCIIEIOBAHMUS,
MIPOrHO3HPOBATh BO3MOXKHOE NalbHeIee pa3BUTHE (U3NYECKUX IMPOLIECCOB, a TAKXKE BBIIIBUTaTh
MPENOI0KEHUs 00 UX PA3BUTUH B HOBBIX YCIOBHUAX M KOHTEKCTaX.
Padora ¢ undopmanueii:
MPUMEHSTh Pa3iINYHble METOJIbI, HHCTPYMEHTHI U 3aIPOCHl IPHU MOKUCKE U 0TOOpe MHPOPMAIUU WU
JAHHBIX C YIETOM IPEITIOKCHHOM yUeOHOU (hU3UIECKOM 3a1auH;
aHAJM3UPOBATh, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATh UHPOPMALIUIO Pa3IMYHBIX BUAOB U GOpM
MIPECTABIICHHUS;
CaMOCTOSITENIbHO BBIOMpATh ONTHUMANIbHYIO (GOopMy IpeacTaBieHUs HHGOPMAUU U WILTIOCTPUPOBATD
peliaeMble 3a/1a4u HECIOKHBIMHM CXeMaMHU, TuarpaMMaMu, HHOU TpaduKoil 1 X KOMOUHAIIUSMHU.
KoMMyHUKaTHBHBbIe YHHBepcaJlbHble Y4eOHbIe el CTBHA:
B X0JIe 00CyKJeHHs y4eOHOro MaTepuania, pe3yJbTaToB JabopaTOPHBIX padOT U MPOEKTOB 3a/1aBaTh
BOIIPOCHI TI0 CYHIECTBY OOCY>KJaeMON TeMbI U BbICKA3bIBaTh WJIEH, HAIICJICHHbIE HA pElICHUE 3a7auu
Y TIoi/IepKaHue 0JIaroKenaTeIbHOCTH OOIICHUS;
COIOCTABJIATh CBOM CYXKIEHHS C CYXICHHSAMHU JPYTUX YYAaCTHHUKOB JWaiora, oOHAapy>KUBaTh
pas3nuyKe U CXOJCTBO MO3ULINH;
BBIpaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;
myOJUYHO TMPEACTaBIATh PE3YNbTaThl BBIMOJIHEHHOTO (U3WYECKOro OMmbITa (IKCHEPUMEHTA,
HCCIe0BaHMs, TIPOEKTA);



MOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M MHIUBUIYaJbHOW PabOTHI MPHU PEIICHUU
KOHKpETHOU (PU3HUECKOl MpOOIEMBL;

MPUHUMATH €T COBMECTHOUW NeATeIhbHOCTH, OPTaHHU30BBIBATH ICHCTBHS MO €€ JOCTHKCHHIO:
pacnpenenaTh pojau, 00Cy)aAaTh MPOIECCH U Pe3yJIbTaThl COBMECTHON pabOThI, 0000IIaTh MHEHHS
HECKOIBKUX JIFOJICH;

BBITIONTHSATH CBOIO YacTh Pa0OTHI, TOCTHrasi KQueCTBEHHOTO Pe3yJbTaTa MO CBOEMY HAIMPABICHHUIO U
KOOPJIUHUPYS CBOU JEHCTBUS ¢ IPYTHUMH WICHAMU KOMaH/IbI;

OLICHMBATh KayecTBO CBOEro0 BKJaga B OOUIMI MPOAYKT MO KPUTEPUSIM, CAMOCTOSITEIBHO
c(hOpMyJIMPOBAHHBIM YYAaCTHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbIe YHHBepcaJbHbIe yUeOHbIe AeiicTBUS

Camoopranuszaums:
BBISIBIISATH NMPOOJIEMBI B JKU3HEHHBIX U YUEOHBIX CHUTYalHsX, TPEOYIOUMX JUIsl peleHus (PU3NIECKUX
3HAHUI;
OPUEHTHPOBATLCS B Pa3IUYHBIX MOAXOAAX MPHUHATHS peleHU (MHIUBUIYaTbHOE, IMPUHSATHE
perieHus B TpyIIIie, IPUHATHE PEIISHUN TPYIIION);
CaMOCTOATCIIBHO COCTAaBJIATH aJITOPUTM PCHICHUA (1)I/IBI/I‘ICCKOI>'I 3ala4u HUJIN IIJIaHa HUCCJICAOBAHHUA C
y4€TOM UMEIONINXCS PECypCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh IpeJiaracMbie
BapHaHThI PEIICHUI;
JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIIICHHE.

CaMOKOHTPOJIb, IMOIMOHAJILHBIH HHTELIEKT:
J1aBaTh aJ€KBAaTHYIO OLICHKY CUTYAllMU U NIPEUIaraTh riaH €€ U3MEHEHHUS;
OOBSCHATh MPUYMUHBI JOCTHKEHUS (HEIOCTHXKEHHS) Pe3yJbTaTOB JAESITEIbHOCTH, NaBaTh OLICHKY
MPUOOPETEHHOMY OIIBITY;
BHOCHUTBb KOPPCKTUBELI B ACATCIIbHOCTDb (B TOM YHCJIC B X0/ BBIIIOJTHCHUA (I)I/I?)I/I‘ICCKOI‘O HUCCIICA0BAaHUA
NI HpOGKTa) Ha OCHOBEC HOBBLIX OGCTOHTGHBCTB, N3MCHUBIINXCA CHTyaHHﬁ, YCTaHOBJICHHBIX
OIIMOOK, BOBHUKIIIUX TPYTHOCTEH;
OLICHUBATh COOTBETCTBHUE PE3yiIbTaTa LEIH U YCIOBUSIM;
CTaBUTh ceOS Ha MECTO JpPYyroro 4eloBeKa B XOJ€ CIOpa WIM JUCKYCCHM Ha HAYYHYIO TEMY,
IOHUMATb MOTUBLI, HAMCPCHHSA U JIOTUKY APYTOTO;
MpHU3HABaTh CBOE MpaBO Ha OMIMOKY NpU perieHHH (U3NYECKUX 3ajad WM B YTBEPXKACHUAX Ha
Hay4yHbIE TEMBI U TaKOE K€ MPaBO JAPYToro.

INPEAMETHBIE PE3YJIbTATbBI

K kxoHmy oOydenus B 9 KkJiacce mpeAMETHBIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTD y OOYYAIOLINXCS YMEHU:
UCIOJb30BaTh IMOHATHUS: CHCTEMa OTCY€Ta, MaTepuanbHas TOUYKA, TPAEKTOPHS, OTHOCHUTEIHHOCTD
MEXaHWYECKOTO IBIKCHHUS, fedopmarus (yrnpyras, IacTH4eckas), TPeHHe, [IEHTPOCTPEMUTEIBLHOE
YCKOpEHHE, HEBECOMOCTb M IEPETPy3KH, IIEHTP THKECTH, a0COIIOTHO TBEPOE TENO, EHTP TSHKECTH
TBEPIIOTO Tea, paBHOBECHE, MEXaHMUECKUE KOIeOaHUs M BOJHBI, 3BYK, HH(PA3BYK U yIbTPa3BYK,
AJIGKTPOMArHUTHBIE ~ BOJIHBL, IIKajda OJJEKTPOMAarHUTHBIX BOJH, CBET, OJHU30PYKOCTb H
TaTbHO30PKOCTb, CIIEKTPhI NCITYyCKaHUS M MOTJIONICHUS, anb(ha-, 0eTa- 1 raMMa-u3Iy4eHHsI, H30TOIIb,
s7iepHast PHEPreTHKa,;



pasnuyath ABJIEeHUS (paBHOMEPHOE U HEPaBHOMEPHOE MPSIMOIMHEHHOE ABIKEHUE, PaBHOYCKOPEHHOE
NpsIMOJIMHEIHOE JBM)KEHUE, CBOOOJIHOE TaJieHHE Tell, paBHOMEPHOE IBM)KEHHE IO OKPY)KHOCTH,
B3aUMOJICHCTBHE TeJ, PEAaKTUBHOE [IBWKEHHE, KoyeOaTelabHOe JBIDKEHHE (3aTyXarolme |
BBIHYKJCHHbIE KOJIeOaHMsI), PE30HAHC, BOJHOBOE JABI)KEHHE, OTPaKEHHE 3BYKa, IPSIMOJIMHEHHOE
pacrnpocTpaHeHHe, OTpaKEHHE M TpeJOMJICHHE CBETa, IOJHOE BHYTPEHHEE OTpPaKCHHUE CBETa,
pas3ioxeHue Oenoro cBeTa B CHEKTP M CIOKEHHE CIIEKTPAJbHBIX I[BETOB, TUCIIEPCHS CBETa,
€CTECTBEHHAs PaJO0AKTHBHOCTh, BOSHUKHOBEHUE JTMHEHYATOr0 CHEKTPa M3ITYUYCHHsI) 110 OMHCAHUIO
UX XapaKTepHBIX CBOMCTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBJICHHUE;
pacrno3HaBaTh MPOSABIECHUE W3YUYEHHBIX (DU3MUECKUX SIBICHUN B OKpY’XKarolieM Mupe (B TOM 4YHCIe
¢dbu3nueckre SIBICHUS B MPHUPOJAC: MPHUIUBHI U OTIUBHI, ABWKEHHE TUiaHET CONHEYHOW CUCTEMBI,
PEaKTUBHOE [BIDKEHUE JKHUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB KHUBOTHBIMH, 3EMIICTPICCHHE,
ceificMMuecKue BOJIHBI, I[yHaMH, 3XO, IIBETa TeJl, ONTUYECKHE SBJICHUS B MPHUPOJE, OMOIIOTUYECKOE
NeicTBUE BUAMMOIO, YIbTPadUOIETOBOIO M  PEHTICHOBCKOIO M3JIYYEHUH, €CTECTBEHHBIN
paMOaKTUBHBIN (DOH, KOCMHUYECKHE Iy4d, PAAMOAKTHBHOE H3ITYYCHHE PHUPOJHBIX MHUHEPAIOB,
NCHCTBUE PATUOAKTUBHBIX W3IIyYCHWH HAa OpraHu3M 4eJIOBeKa), NpHU D3TOM MEPEBOIUTH
MPAaKTHYECKYI0 3a7ady B Y4eOHYIO, BBIJCIATH CYIICCTBEHHBIE CBOMCTBA (NPU3HAKU) (PU3HMUECKHUX
SIBIICHHI,

OIMKCHIBATh M3yYEHHBIC CBOMCTBA TeNl U (U3WUYECKUE SBJICHHS, WUCIONB3Ys (DU3MUYECKHE BETUIHHBI
(cpenHsisi ¥ MTHOBEHHAst CKOPOCTH Tella P HEPaBHOMEPHOM JIBH)KEHUH, YCKOPEHHE, ITepeMellIeHue,
MyTh, YIJIOBasi CKOPOCTb, CHJIa TPEHHUS, CHUJIAa YNPYTOCTH, CHJIA TSXKECTH, YCKOPEHHE CBOOOIHOTO
najieHusi, BeC Tella, HMMIIYJbC Tella, UMIYJbC CHJIBI, MeXaHudeckas padoTa W MOUIHOCTb,
MOTEHIIUATbHAS JHEPTUsl Teja, MOMHSATOTO HaJ TMOBEPXHOCTHIO 3€MJIM, NMOTCHIUATbHAS YHEPrHs
CKaTOM TPYKUHBI, KHHETUYECKAasi DHEPrusi, TMOJHAsS MEXaHWYeCKas JSHEprus, MepHoJ U YacToTa
KojeOaHui, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOpPOCTb CBETa, IOKa3aTeib
MPEJIOMIICHUSI CPEJbl), MPU OMHMCAHWU MPABHIBHO TPAKTOBATh (PU3UUYECKHUI CMBICI HCIOJIB3YEMBIX
BEJIMYMH, OOO3HAYEHUS W CIUHUIBI (PU3NYCCKUX BEIHYWH, HAXOIUTHh (DOPMYIIBI, CBS3BIBAIOIIUE
JaHHYI0 (U3NYECKYI0 BEIHYMHY C JAPYTMUMH BEIUYMHAMHU, CTPOUTH TpadUKU M3yYEHHBIX
3aBUCHUMOCTEHN (PU3NYECKUX BETUUHH;

XapaKkTepu30BaTh CBOMCTBA Tel, (U3UYECKUE SIBICHUS M MPOLECCHI, UCIIONIb3Ys 3aKOH COXpPaHEHUS
SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIIUI CYNEPIIO3UIIUN CHJI, PUHIUI OTHOCHTEIHLHOCTH
lanmunest, 3akonbl HbIOTOHA, 3aKOH COXPAaHEHUs UMITYJbCA, 3aKOHBI OTPAKEHUS W TPETOMIICHUS
CBETa, 3aKOHBI COXpaHEHHs 3apsAJ0BOIO M MAacCOBOTO 4YMCET MPH AAEPHBIX PEAKIUSAX, MPU ITOM
JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3aIMCHIBATh €r0 MAaTEMaTUYECKOE BHIPAKEHUE;
OOBSICHATh (DU3WYECKHE TMPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE CHUTYaIHid
MPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBISABISATh MPUIMHHO--CIICICTBEHHBIC CBSI3U, CTPOUTH
o0BbsCHEHHE M3 2—-3 JIOTMYECKHX IIaroB ¢ OMOpOM Ha 2—3 W3Y4YEHHBIX CBOWCTBA (PU3MUYECKHUX
SIBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemars pacd€THBIE 3a1a4yM (ONMUpAIOLIUECs] HA CUCTEMY U3 2—3 ypaBHEHHI), UCHOJb3Yys 3aKOHBI U
(dbopMyIIbI, CBS3BIBarONINE (PM3MUECKHE BEIHMUYMHBI: HA OCHOBE aHAlIM3a yCIIOBUS 3a]a4d 3alHChIBATh
KpaTKOE€ YCJIOBHE, BBISIBISITH HEJOCTAIONIME WM HU30BITOYHbIE JlaHHBIE, BBIOMpATh 3aKOHBI U
dbopMyIbl, HEOOXOAMMBIE MJI pEIICHUs, MPOBOAUTH PACUEThl U OLEHUBATh PEATUCTUYHOCTD
MOJIY9€HHOTO 3HAYCHUS (PU3NYECKON BETHYNHBI,

pacro3HaBaTh MpoOJIEMbI, KOTOPBIE MOKHO PEUIUTh MPU MOMOIIH (U3NIECKUX METOJOB, HCIIOJIB3YS
ONMCAaHUE HCCIIEOBAHUS, BBLICIATH MPOBEPSEMOE MPENINOJIOKEHNE, OLIEHWBATH MPaBUIBHOCTD
MOPAJIKA TPOBEACHUS UCCIIEOBAHMsI, AeNaTh BHIBOJABI, HHTEPIPETUPOBATH PE3yIbTaThl HAOIIOAEHUN
1 OTIBITOB;



MIPOBOJIUTH OTIBITHI TTO HAOIOJACHUIO (PU3UYECKUX SBICHUA WM (U3UIECKUX CBOMCTB Tell (M3yYCHHE
BTOpOro 3akoHa HpIOTOHA, 3aKOHa COXpPaHEHUS HHEPIUH, 3aBUCHUMOCTh Iepuoja KojeOaHuit
NPY>KUHHOTO MasATHUKA OT MAacCChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT aMILIHTY/IbI
MasbIX KoJIeOaHWM, MPSMOIUHEIHOE pacpoCTpaHEeHHE CBETa, pa3jioxeHHe OerIoro cBera B CIEKTD,
M3Y4YEHHE CBOICTB M300pa)KeHUS B IUIOCKOM 3€pKajie M CBOMCTB HM300pa)keHMs IpelMeTra B
cobupatomeld  TuH3€e, HAOMIONEHHE CIUIONIHBIX M JIMHEHYaTBIX  CIIEKTPOB  HM3JIYUEHUS):
CaMOCTOSITENTbHO COOMpPATh YCTAHOBKY M3 HM30BITOYHOTO Habopa 0OOpYAOBaHMs, OMHUCHIBATH XO
OTIBITa U €r0 Pe3yJbTaThl, GOPMYINPOBATH BHIBOJIBI;

MPOBOAUTh TMPU HEOOXOIMMOCTH CEpPHUIO0 MPSMBIX H3MEpPEHUH, OINpeAeNsis CcpelHee 3HaueHue
U3MepsieMOi BeTMUMHBI ((POKYCHOE pACCTOSHUE coOMparomeil JIMH3bI), O0OOCHOBBIBATH BBHIOOD
crniocoba u3MepeHus (M3MEepUTEIbLHOT0 Ipudopa);

MPOBOAUTH HCCJIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYMH C MCIOJIb30BAHUEM MPSAMBIX
u3MepeHuil (3aBUCUMOCTb IyTH OT BPEMEHHU MpPHU PAaBHOYCKOPEHHOM JBMXKEHHHM 0Oe3 HaudaibHOU
CKOpOCTH, Tepuoja KojleOaHU MaTeMaTHYeCKOro MasTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH YyIja
OTpaXEHHsI CBETa OT YyIja MaJACHUS M YIJa TPEeJOMJICHHS OT yrjla MaJeHus): IUIaHUPOBATh
UCCIIEIOBaHNE, CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (MKCHPOBATh pPE3YJbTaThl IOTYYEHHON
3aBUCHUMOCTH (PU3MYECKHX BEJIMYUH B BUAE TaOIUI] U rpauKoOB, JeNaTh BBIBOABI IO pe3ysibTaTaM
UCCIIC/IOBaHMS;

MIPOBOJIUTH KOCBEHHbIE M3MEPEHHsI (PU3UUECKUX BEIIMUHMH (CPEIHSSI CKOPOCTh U YCKOPEHHE Teja MpH
PaBHOYCKOPEHHOM  JBHKEHUHM, YCKOpPEHHE CBOOOJHOTO TMaJeHHs, KECTKOCTh IMPY>KUHBL,
KO3 (ULUEHT TpEeHUs CKOJbXKEHUS, MeXaHWdeckas paboTa M MOIIHOCTb, 4YacTOTa M IEpPUOJ
KoJIeOaHUH MaTeMaTHYeCKOro M MPYKUHHOTO MasTHUKOB, ONTHYECKas CHJIa cOOMparomieil JTUH3HI,
panMOaKTUBHBIM (DOH): MIAHUPOBATH M3MEPEHUs, COOMpATh HSKCIEPUMEHTAJBHYIO YCTAaHOBKY W
BBITMIOJHATE M3MEPEHUs, CleAys NpPeIOKEeHHOW HHCTPYKIUHU, BBHIYUCIATH 3HAUEHHUE BEIUYUHBI U
aHAJIM3UPOBATH MOJTYUYEHHbBIE PE3YIbTAaThl C YUETOM 33JaHHOMN MOTPEIHOCTH U3MEPEHHUI;

co0JroIaTh MpaBuiIa TEXHUKH OE30MTaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000y I0OBAHUEM;
pa3nuyath OCHOBHBIE TMPH3HAKM M3YyYEHHBIX (DU3MUECKUX MOJENeH: MaTepuanbHas TOYKa,
abcoMoTHO TBEPAOE TENl0, TOUEUHBIM MCTOYHUK CBETAa, Jy4, TOHKAas JIMH3A, IJIaHETapHas MOJENb
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOTO SIpa;

XapaKTepu30BaTh MPUHLUIBI ACUCTBUS U3yUYSHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMCTB C OMOPO
Ha UX ONHUCAaHUsA (B TOM YHUCIIE: COUIOMETP, TaTYUKH TOJI0XKEHUS, PACCTOSHUS U YCKOPEHUs, PAKeTa,
9XO0JIOT, OYKH, IEPUCKOI, (hoToammapar, ONTHYECKHUE CBETOBOJBI, CIIEKTPOCKOIN, JO3UMETpP, KaMmepa
Bunbcona), ucnonb3ys 3HaHHS O CBOWMCTBAaX (PU3MYECKUX SBICHUM M HEOOXOIUMBIC (DU3UUYECKUE
3aKOHOMEPHOCTH;

UCTOJB30BaTh CXEMBbl M CXEMAaTUYHbIE PUCYHKH HU3YUYEHHBIX TEXHUYECKUX YCTPOWCTB,
M3MEPUTENBbHBIX MPUOOPOB U TEXHOJOTMUYECKUX MPOIECCOB MPHU PEUICHUH Y4eOHO--TPaKTHYECKUX
3a/la4y, ONTHUYECKHE CXEMbl ISl MOCTPOEHUS H300pa)KeHHIl B IUIOCKOM 3epKaje M coOuparoieit
JIMH3E;

NPUBOANUTH TpPUMEpPbI (HAXOAUTH HWHGPOPMALMIO O TNpPUMEpax) HPAaKTUYECKOTO HCIOIb30BAHUS
(U3UYECKUX 3HAHWM B TOBCEIHEBHOW JKM3HU I OOECIeYeHHs] 0€30MacHOCTH MPU OOpaIleHUU C
npubopaMu M TEXHUYECKUMHU YCTPONMCTBAMHU, COXPAHEHMsI 3JI0pOBbS M COOJIOACHHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKpYXKaroleil cpere;

OCYIIECTBIATh NOUCK HH(MOpMAIMK (HU3MUECKOro cojaepkaHusi B VIHTepHETe, CaMOCTOSATENbHO
dbopMynupysl TOUCKOBBIM 3ampoc, HAXOAWUTh IyTH OIpeIeiIeHHs] JTOCTOBEPHOCTH IMOJyYEHHOM
nH(OpMaILIUK HAa OCHOBE UMEIOIIUXCS 3HAHUI U JOTIOTHUTEIbHBIX HCTOYHUKOB;



WCIIO0JIh30BaTh MPH BBHIMIOJHEHUN YUCOHBIX 3aJIaHU HAYUYHO--TIOMYJISIPHYIO JIUTEPATyPy (PU3UIECKOTrO
COJCp)KAaHUsS, CIPABOYHBIE Marepualibl, pecypcbl cetu HWHTEpHET, BIaAeTh NPUEMAMU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIMH U3 OJHON 3HAKOBOUM CHCTEMBI B IPYTYIO;
co3/71aBaTh COOCTBEHHBIC TMCEMEHHBIC U YCTHBIE COOOIIEHUSI HA OCHOBE MH(OPMAIIUH M3 HECKOJIbKHX
HMCTOYHUKOB (PU3MUECKOTO COJEpKaHUs, IMyOJMYHO TMPEACTABIATh PE3yJIbTaThl MPOCKTHOM WIH
HCCIIEIOBATENIBCKOW JIEATENBHOCTH, MPU 3TOM I'PAMOTHO MCIOJIb30BaTh W3YUYCHHBIM MOHATUHWHBINA
anmapar u3y4aeMmoro paszziena (U3MKH U COMPOBOXKAATH BBICTYIUICHHE MPE3CHTAMEH C y4ETOM
0COOEHHOCTEH ayIUTOPHH CBEPCTHUKOB.
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Pa3zgen 1. Mexanunudeckue siBJICHUSA

1.1

MexaHndeckoe
JBHKCHUE U
CIIOCOOBI €T0
OoInnrcaHus

10 0

Ananus u 00CyXJIeHHe Pa3InYHbIX TPUMEPOB
MeXaHU4YecKoro IBrxeHus; O0cyKaeHue rpaHuil
OPUMEHUMOCTH MOJIENTU «MaTepualibHas TOUKa;
Omnucanue MEXaHUYECKOTO JABIKEHUS Pa3IMYHbIMU
criocobamu (ypaBHeHHUE, Tabnuna, rpaduk);

AHanu3 ’KU3HEHHBIX CUTYalluid, B KOTOPBIX
HPOSIBIISETCS OTHOCUTENBHOCTh MEXAHUYECKOTO
JBUKCHUS;

HabGmioieHre MexaHU4YeCKOro IBHKCHHUS Tena
OTHOCHTENBHO Pa3HbIX TEJ OTCUETA;

CpaBHeHME MyTel ¥ TPAEKTOPUN ABUKEHUS OTHOTO U
TOTO K€ Tesa

OTHOCHUTENBHO Pa3HbIX TE OTCUETA;

Ananu3 texcta ["anumnes 06 OTHOCUTENbHOCTH
JBYKCHUS;

BBITIOJTHEHHUE 3a/IaHUH 110 TEKCTY (CMBICJIOBOE UTCHHE);
Ompenenenre cpeHeil CKOPOCTH CKOJIBXKECHUS OpycKa
WK IBUKEHUE [IapHKa M0 HAKIIOHHOM MIIOCKOCTH;
Ananusz u o0cyxaenue crnoco0oB NpHOIMKEHHOTO
OnpeeaeHus

MI'HOBEHHOM CKOPOCTH;

Omnpenenenrie CKOPOCTH PABHOMEPHOTO JIBHKEHUS
(mapuka B XHMJIKOCTH, MOJEIH AIEKTPUYECKOTO
ABTOMOOWJIS U T. T1.);

OmnpeneneHuie myTu, MPOUIEHHOTO 32 AaHHBIN
IPOMEXYTOK BpEMEHH, 1 CKOPOCTH Telna Mo rpaduky
3aBUCHMOCTH IyTH PABHOMEPHOTO ABUKEHUS OT
BpPEMEHH;

OOcyskaeHre BO3MOXHBIX IPUHLIUIIOB JICHCTBUS

bu6mmoreka [IOK
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npuOOPOB, U3MEPSIOLUIUX CKOPOCTh (CHHIOMETPOB);
Brrunicnenue myT ¥ CKOPOCTH MPHU PABHOYCKOPEHHOM
NPSMOJIMHENHOM JIBM)KEHUHU TENIA;

Omnpenenenrie NPoMIEHHOTO MYTH U YCKOPEHUS
IBWKEHHUS Teja Mo

rpaduKy 3aBUCUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO
NPSIMOJIMHENHOTO IBM)KEHHS Tella OT BPEMEHH;
Ormpenenenrie yCKOpeHHs Tella pH PaBHOYCKOPEHHOM
JABUKEHUU 110 HAKJIOHHOM IJIOCKOCTH;

W3mepenue neproaa U 4acToThl 0OpalleHus Tena mno
OKPYXHOCTH;

Omnpenenenrie CKOPOCTH PABHOMEPHOTO JIBHKEHHS
Tella 10 OKpYKHOCTH; Pelienue 3aqay Ha onpeencHue
KHHEMAaTHYECKUX XapaKTePUCTHK MEXaHUUECKOTO
JBWKEHUS Pa3IMYHbIX BUJIOB;

Pacno3naBanue u npubIMKEHHOE ONKCaHNE
pas3INYHBIX BUJOB

MEXaHUYECKOTO IBM)KEHHSI B IPUPOJIE U TEXHUKE (Ha
npuMepax CBOOOIHO MaJAIOIINX TEJ, TBIKCHUS
’KMBOTHBIX, HEOECHBIX TeJ, TPAHCIIOPTHBIX CPEACTB U

zp.);

1.2

BzaumonenctBue
Tel

20

Habmronenue u o0cykIeHHE OTIBITOB C JIBIKEHUEM
TeNa npu

YMEHBIICHUH BIWSHUS JPYTUX TE,
NPEMATCTBYIOIUX JBUKECHUIO;

Amnanmu3 Texcra I'anmiies ¢ onrcaHueM MBICIICHHOTO
IKCTIEPUMEHTA, 000CHOBBIBAIOIIETO 3aKOH HHEPIIUH;
BBITIOJTHEHHUE 3a/IaHUH 110 TEKCTY (CMBICTIOBOE
YTEHUE),

OOcyxeHre BO3MOKHOCTH BBITTOJIHEHHS 3aKOHA
MHEPIUUH B PA3IMYHBIX CUCTEMAX OTCUETA;
Habmronenne u o0cykIeHne MEXaHMYECKUX
ABJICHUM, IPOUCXOJAUINX B CUCTEME OTCUETA
«Tenexkay mpu e€ paBHOMEPHOM U YCKOPEHHOM
IBKCHUU OTHOCHUTENLHO KaOuHEeTa (HU3UKH;
JIeCTBUS C BEKTOpPAMHU CHJI: BHIIOJIHEHHUE 3aJIaHUI

bu6mmoreka [IOK
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10 CII0KECHUIO U BBIYUTAHUTIO BGKTOpOB;
HabGmronenne n/wim npoBeieHUE OMBITOB,
JEMOHCTPUPYIOIINX

3aBHCHMOCTh YCKOPEHHUS Tella OT MPUII0KEHHOM K
HeMy CHJIBI 1 MAacCCBhI T€JIa,

AHanu3 ¥ 00bACHEHHE SIBJICHUH C HCIIOIL30BaHUEM
BTOpOTro 3akoHa HeioTOHA;

Pemrenue 3a1au ¢ ucnoap30BaHMUEM BTOPOTO 3aKOHA
HBIOTOHa u HpaBI/IHa CJIO0KCHUA CUII,

OmnpeneneHue KECTKOCTH MPYKUHBI;

AHanu3 cuTyanui, B KOTOPbIX HAOTI0Jat0TCs
ynpyrue 1eopMBIUH, U UX 00BICHEHUE C
UCTIONIb30BaHKeEM 3akoHa ['yka;

Pemenue 3aga4 ¢ ucnonab30BaHueM 3akoHa ['yka;
HCCHCHOB&HI/IC 3aBUCUMOCTHU CHUJIbI TpeHI/IH
CKOJIBXKEHHUS OT CHJIBI

HOpMaJIbHOTO AaBieHus. OOCyK/IeHne pe3yIbTaToB
uccnenoBanus; OnpenencHue Kod3PPUIMEHTA TPEHUS
CKOJIbXKCHUS,

W3mepenue cuiibl TpeHUS TOKOS;

Pemenue 3aau ¢ ucrnonb3oBaHueM GOpMyIIbI IS
CHJIBI TPCHUS

CKOJIbXKCHUS,

AHau3 IBUKEHUS Te TOJBKO MOJ ACHCTBHEM CHIIBI
TAXKECTU —

CBOOOHOIO MaCHMS;

OObsicHEHHE HE3aBUCUMOCTH YCKOPEHHSI CBOOOTHOTO
MaJIcHHUs OT MacChl TeJa;

O1leHKa BETMYUHBI CUIIBI TATOTEHUS, JeMCTBYIOIIEH
MEXy TBYMSI TEJIaMu (JUIsl pa3HbIX Macc);

AHanu3 IBMKEHUI HEOECHBIX TEI MO NEHCTBUEM
CHJIBI TATOTEHHS (C HUCIIOJIB30BAHUEM
JOTIOTHUTENBHBIX HCTOYHUKOB HHPOPMALIUH);
Pemrenue 3a1a4 ¢ MCIOJB30BaHUEM 3aKOHA
BCEMHUPHOT'O TATOTEHUS U POPMYJIBI IS pacuéra
CHUJIBI TSOKECTH;

AHaHI/I3 OpI/IFI/IHaHbHOFO TCKCTA, OIIMCBhIBAKOIICTO




HpOSIBJ'ICHI/ISI 3aKOHa BCCMI/IpHOFO TATOTCHUA,
BBITIOJTHEHHUE 3a/IaHUH 110 TEKCTY (CMBICTIOBOE
YTEHUE),

Habmronenue u 00CykIeHHE OTIBITOB MO0 U3MEHEHUIO
BECa Tela MPH YCKOPEHHOM JIBH)KECHHH;

AHanu3 ycinoBuil BO3HUKHOBEHUS HEBECOMOCTH U
neperpy3Ku;

Pemenue 3agau Ha onpeeneHue Beca Tea B
pa3NUYHBIX YCIOBUAX; AHAIN3 CUII, ACHCTBYIOMIUX
Ha TeJo, MoKosIeecs Ha onope; Onpenenenne
I_[CHTpa TAXKCCTHU pa3J'II/IIIHI>IX TCI,

1.3

3aKOHBI COXpPaHEHUSI

10

HaGntonenue u 00Cyk/IeHHE OIBITOB,
JEMOHCTPUPYIOIIKX Mepeiady UMITYJIbca IpU
B3aMMO/ICUCTBUM TEJ, 3aKOH COXPAHEHHS UMITYJIbCa
npu abCONIOTHO YIIPYTOM U HEYNIPYTOM
B3aMMOJCHCTBUU TEIL,

AHanu3 cuTyauuii B OKpYKarolen sKU3HU C
UCIOJIb30BAHUEM 3aKOHA COXPAHEHUS UMITYJIbCA;
Pacnio3HaBaHue sBIEHUS PEAKTUBHOTO IBUKEHHUS B
npupoe u Texauke (MC — Ouomnorus);
[TpuMeHeHMe 3aK0HA COXPAaHEHHs UMITYJIbCa JUIs
pacuéTa pe3yJabTaToB B3aUMOJICHCTBHS Tl (Ha
NpUMEPaxX HEYIpPyroro B3auMOJEHCTBHS,
YIPYroro HEHTPATbHOTO B3aUMOJCHCTBUS ABYX
OJIMHAKOBBIX TeJ, 0THO U3 KOTOPBIX HEMOABUKHO);
Pemenue 3aa4 ¢ CIOAB30BAHUEM 3aKOHA
COXpPaHEHMsI UMITYJIbCa;

Ompenenennie pabOThl CUIIBI YIIPYTOCTH IPH NOABEME

rpysac
UCTOJIb30BAHUEM HETOABHKHOTO U TIOJBHKHOTO
0JIOKOB;

H3Mepenne MOLTHOCTH;

N3mepenne noTeHIUaIbHOM SHEPTUU YTIPYTO
nehopMUpPOBAHHOI

NPY>KHHBI,

W3mepeHne KMHETUYECKOM SHEPTHH Teja 110 JJINHE
TOPMO3HOI0 YTH; DKCIEPUMEHTAIHOE CPABHEHUE
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U3MEHEHHSI MOTEHUUAIBHOM U

KMHETUYECKOMN HEPTHil TeJa NpU ABUKECHUH 110
HAKJIOHHOU MJIOCKOCTHU; DKCIEPUMEHTAIbHASL
NPOBEPKA 3aKOHA COXPAaHEHMSI MEXaHUYECKOU
SHEPTHU NPU CBOOOJHOM HaCHUM;

[IpumeHeHue 3aKkoHa COXPAHEHU MEXaHUYECKOU
SHEPIUH I pacy€ra NOTEHIMAIbHOU U
KMHETUYECKOM SHEPIHil Tena;

Pemenue 3a1a4 ¢ UCMOab30BaHUEM 3aKOHA
COXpPaHEHMsI MEXaHUYECKOW YHEPIUH;

HUroro

10 paszeny

40

Pa3gen 2. Mexanun4deckue KoJe0aHUA U BOJIHBI

2.1

Mexannueckue
KOJIeOaHUs

Habmronenne konebanuii moa AeHCTBUEM CHII TSKECTU
U yIIPYTOCTH U 00Hapy)KeHHe MOJOOHBIX KoeOaHui B
OKpYXarolleM MHPE;

Amnanu3 xkojeOaHui Tpy3a Ha HUTH U HA TIPYKUHE.
OmnpeneneHue 4acTOTH KOJeOaHUN MaTeMaTHYECKOTO
U MPY>KUHHOTO MasiTHUKOB;

Habmronenue n oObsicHEHNE SIBJICHHS PE30HAHCA,;
HccnenoBanue 3aBUCUMOCTH NEPUOA KoJIeOaHUi
MOJIBELLICHHOTO K HUTHU Ipy3a OT JUINHBI HUTH;
[IpoBepka HE3aBUCUMOCTH NEpUOa KoJaeOaHuii rpysa,
MOJIBEILICHHOTO K JIEHTE, OT MacChl TPy3a;
Hab6moenue u o0cysk1eH1e OMBITOB,
JAEMOHCTPUPYIOIIUX 3aBUCUMOCTH MEepHo/ia KoJaeOaHui
OpYKMHHOTO MasiTHUKA OT MacChl rpy3a U KECTKOCTU
NpY>KUHBI,

[TpuMeHeHre MaTeMaTUYECKOTO U MPYKUHHOTO
MasTHUKOB B Ka4eCTBE MOJIEJIEH [ ONUCAHUS
KOJIeOaHWI1 B OKPYKAIOIIEM MHUPE;

Pemenue 3a1a4, CBSI3aHHBIX C BHIYUCICHUEM WU
OIICHKOHN YacTOTHI (eproja) KoJaeOaHu;

bu6mmoreka [IOK
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2.2

Mexanunueckue
BOJIHBI. 3BYK

OOHapy»XeHHE U aHAJTN3 BOJTHOBBIX SBJICHUN B
OKpyxaromieM mupe; Habmonenue pacnpocTpaneHus
MIPOOJIBHBIX U MIONEPEYHBIX BOJIH (Ha MOJIENH) U
06Hapy)KCHI/IC AHAJIOTUYHBIX BUO0B BOJIH B IPHUPOJAC
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(3BYK, BOJISIHBIE BOJIHBI);

Brrunicnenue 1uHBI BOJIHBI U CKOPOCTH
pacIpoCTpaHEHHUS 3BYKOBBIX BOJIH;
DKCcrepruMEHTaIbHOE OTpeieieHHe IPaHUL] YaCTOThI
CIIBIIIMMBIX 3BYKOBBIX KOJICOAHUH;

HaGnionenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOThI
(B TOM YHCIIE C UCIOIb30BAHUEM MY3BIKAIBHBIX
WHCTPYMEHTOB);

Hab6moienne u 00bsCHEHHE SIBICHUS aKyCTHYECKOTO
pe3oHaHca; AHAJIN3 OPUTHHAIBHOTO TEKCTA,
HOCBSIIIEHHOTO UCTIOIb30BAHMIO 3BYKa (MU
yIbTpa3ByKa) B TEXHUKE (X0 JIOKALM, YIbTPa3BYK B
MEJHULUHE U Ip.); BHINOTHEHHUE 3aIaHUH 110 TEKCTY
(CMBICTIOBOE YTEHHE);

Nroro no pazaeny
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Paznen 3. DiekTpoMarHuTHoOE

110JI€ U JJICKTPOMATrHUTHBIC BOJTHBI

3.1.

DJIEKTPOMATHUTHO
e noJsie u
3J1eKTPOMATHUTHBI
€ BOJIHBI

6

1

1

[TocTpoenue paccyxaeHui, 000CHOBBIBAIOIIIX
B3aMMOCBS3b

ANIEKTPUYECKOTO U MArHUTHOTO IMOJIEH;
DKCNepUMEHTAIbHOE U3YYEHHE CBOWCTB
3NIEKTPOMArHUTHBIX BOJH (B TOM YHCIIE C TOMOILBIO
MOOMJIBHOTO TenedoHa);

AHanu3 peHTreHOBCKMX CHUMKOB 4€JI0BEYECKOT0
OpraHu3Ma;

AHanu3 TEKCTOB, ONUCHIBAIOIIUX IPOSBICHUS
3JIEKTPOMArHUTHOTO U3JyYEHHSI B IPUPOJIE: )KUBBIE
OpraHU3MBbl, U3ITy4eHUsI HEOECHBIX Tel (CMBICIOBOE
YTEHHuE),

Pacnio3HaBaHue v aHanu3 pa3nu4YHbIX IPUMEHEHUN
AJIEKTPOMArHUTHBIX BOJH B TEXHUKE;

Pemenue 3anau ¢ ucrnonbzoBanueM Gopmya s
CKOpPOCTH

ANIEKTPOMArHUTHBIX BOJIH, AJMHBI BOJIHBI U YaCTOTHI
CBETA;

bubmunoreka LIOK
https://m.edsoo.ru/7{41a4a
6
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4.1.

3aKoHBI
pacnpocTpaHeHHsI
CcBeTa

HaGnioneHue onpITOB, IEMOHCTPUPYIOLIHX SIBICHHUE
OPSIMOJIMHENHOTO PACIIPOCTPAHEHUs CBETA
(BO3BHMKHOBEHHUE TEHU U MOJYTECHHU), U UX
MHTEPOpPETAIHs C UCTIOIb30BAHUEM TOHSATHUS
CBETOBOTO JTyya;

OObsicHEHHE ¥ MOJICIIUPOBAHUE COTHEYHOTO H
JYHHOTO 3aTMeHui; MccaenoBanue 3aBUCUMOCTH yTiia
OTpa’KEHHs CBETOBOIO JIy4a OT yrjia NaJCHuUs;
W3ydenue cBONCTB M300paKeHHS B TUIOCKOM 3€pKale;
HaGntonenue u 00bsICHEHHE OIBITOB MO MOTYYEHHIO
n300pakeHuIl B BOTHYTOM U BBIITYKJIOM 3epKaJiax.
Ha6ntonenue u 00bsICHEHHE OIBITOB O
NPENOMIICHHIO CBETa Ha TPAHHUIIE PA3JINYHBIX CPell, B
TOM YHCJI€ OMBITOB C MOJHBIM BHYTPEHHUM
OTpakKEHUEM;

HccnenoBanue 3aBUCMOCTH yTJia MPETOMICHUS OT
yria najeHus

CBETOBOTO JIyya Ha TPAHUIIE «BO3AyX—CTEKIOY;
Pacno3HaBaHue SBIEHUN OTPAKEHUS U MPEITOMIICHUS
CBETa B

[MOBCEIHEBHON KU3HN. AHAIN3 U 00BsICHEHNUE
SIBJICHUS] ONTHYECKOTO MUPAXKa;

Pemenue 3a1a4 ¢ UCmoab30BaHUEM 3aKOHOB
OTPaKEHUS U PEJOMJICHHS CBETA;

bubmunoreka LIOK
https://m.edsoo.ru/7{41a4a
6

4.2.

JIMH3bBI "
onTHYECKHE
npudopbI

[Tonyuenue n3zo0pakeHui ¢ MOMOLIBIO
coOuparolIel U pacCeUBAIOIICH JTHH3;
Ormpenenenne GOKYCHOTO PACCTOSHUS U
ONTHYECKON CHIIBI COOMpAIOIEH JINH3HI,

AHanu3 ycTpoiicTBa U MpUHIMIA TEHCTBUS
HEKOTOPBIX ONTHYECKUX MPUOOPOB: (hoToammapara,
MUKpockomna, Teneckona(MC — ouomnorus,
aCTPOHOMHUS);

AHanu3 siBIeHUN OTM30PYKOCTH U AaTbHO30PKOCTH,
npuHIuna aeicteus oukoB (MC — Ouonorusi);

bubmunoreka LIOK
https://m.edsoo.ru/7{41a4a
6

4.3.

Paszno:xxenune oeaoro
CBeTa B CIEKTP

Habmronenue mo pas3noskeHuio 6e10ro cBeTa B

bubmunoreka LIOK
https://m.edsoo.ru/7{41a4a
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CTIEKTD;
HabGmronenne n 00bsICHEHNE OIBITOB IO
MOJTYYEHUIO OEJIOT0 CBETa MPH CII0KECHUH CBETA
paszlx IIBCTOB,

[IpoBeneHre 1 00BSICHEHHE OIBITOB IO
BOCHpI/IHTI/IIO OBETa HpCIIMCTOB HpI/I nux
HaOJII0IeHUHU Yepe3 LBETOBbIE (GUIBTPHI (LIBETHbIC
OYKH);

[o))

Wtoro no pazaeny 15
Paznen 5. KBaHTOBBIE sIBJICHUSI
5.1. Hcnyckanue u 4 OOcyxeHne 1enu ombIToB Pesepdopaa mo
MOIJIOIIeHHEe CBeTa UCCIIEZIOBAHUIO aTOMOB, BbIIBUKEHHE THIIOTE3 O
aToMoOM BO3MOJKHBIX P€3yJIbTaTaX OINBITOB B 3aBUCUMOCTH OT
NPEANOIaraéMoro CTpOeHHs aTOMOB,
(bopMyIMpoOBaHKE BHIBOJIOB U3 PE3YJIbTATOB OIBITOB; bu6nuoreka [IOK
OO6cyXIeHHe TTPOTUBOPEUHMIA ITaHETAPHON MOJIEIH https://m.edsoo.ru/7f41a4a
aTOMa U OCHOBaHUU i runore3sl bopa o 6
CTaI[MOHAPHBIX OPOUTAX ITEKTPOHOB;
HalntoieHre CIyIOMHBIX U JIMHEWYAThIX CIIEKTPOB
U3JTy4eHUs pa3NuyuHbIX BemiecTB. OObsicHEHUE
JMHEWYAThIX CIEKTPOB U3JIy4YEHUS;
5.2. CTtpoeHue aToOMHOTO | 6 OOcyx1eHre BO3MOKHBIX THIIOTE3 O MOJIEISAX

sapa

CTpPOCHHS S7Pa;
OmpeneneHre cocTaBa saep Mo 3aTaHHBIM
MAacCOBBIM U 3apsAJOBbIM YHCIIaM U MO TOJ0KEHHIO B
nepuoandecko cucreme 3emeHToB (MC —
XUMUSA );

AHanm3 U3MEHEHHS COCTaBa SAPa U €r0 MOI0KEHUS
B TICPHOANYECKOM CUCTEME MPH apaAn0aKTUBHOCTH
(MC — xumus);

HccnenoBanue TpeKOB ayacTHIl IO TOTOBBIM
dororpadusim;

OOHapykeHHe U U3MEepEHHe pauaioHHoro (hoHa ¢

bubmunoreka LIOK
https://m.edsoo.ru/7{41a4a
6
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MIOMOIIIBIO
TO3UMETPA, OI[EHKA €r0 HHTCHCUBHOCTH;
AHann3 OMOJIOTHYECKUX N3MEHEHHH,
MPOUCXOAINX TIOJ] IEHCTBUEM PaTUOAKTUBHBIX
m3nydernit (MC — Ouosorus);

Hcnons3oBanue painoakTUBHBIX U3TyUEHHN B
meaunuae (MC —Ouoorus);

5.3.

SAnepHble peakuun

Pemenue 3a1a4 ¢ UCmoab30BaHUEM 3aKOHOB
COXpaHEHMsI MACCOBBIX U 3apsAOBBIX YHCET HA
OIpeJieNieHne pe3yabTaTOB AAEPHBIX pPeaKIHii; aHATH3
BO3MOKHOCTH WJIM HEBO3MOXKHOCTH SZICPHOM
peaKIuy;

OueHka YHEPTUH CBA3U AJep C UCIOIB30BAHUEM
dopmynel DitHIITEHA; OOCYKICHNE TTIEPCIIEKTHB
UCTIOJIb30BaHUS YIIPABISIEMOTO TEPMOSAECPHOTO
CHHTE3a;

OOcyx/1eHre NIPEeUMYILECTB U 3KOJIOTHIECKUX
npo0seM, CBA3aHHBIX ¢ sepHOi sHepreTukoit (MC —
9KOJIOTHS);

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a
6

Wroro no pazaeny
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Paznen 6. [loBTOPUTENIBLHO-0000 1AM MOTYJIb

6.1.

Cucremaruszanus u
00001IEHHE
NnpeaIMeTHOr 0
cojiep:KaHus U
OmbITa
JAesITeIbHOCTH,
NpUOOPeTEéHHOT O
NP U3y4YeHUH BCEro
Kypca (pusuku

9

1

Brinonnenne yueOHbIX 3a1aHuil, TpeOYIOImUX
JAEMOHCTpAIHH

KOMIIETEHTHOCTEH, XapaKTepH3YIOIIIX
€CTeCTBEHHOHAYYHYIO

IPAMOTHOCTB:- IPUMEHEHUS MOTy4YEHHBIX 3HAHUH U1
Hay4YHOT'O

00BsICHEHUS PU3NIECCKUX SBICHUN B OKPY KAIOIIEH
HpHUPOJIC ¥ IOBCETHEBHOMN JKU3HHU, a TAK)KE BBIIBICHUS
(U3M4IEeCKUX OCHOB PsJja COBPEMEHHBIX TEXHOJIOTUI;-
HNPUMEHEHUS] 0OCBOCHHBIX 3KCIEPUMEHTATBHBIX
YMEHHMH JUIs UCCIIeI0BaHUS (PU3UUECKUX SIBJICHU, B
TOM YHCJI€ I IPOBEPKHU TUIOTE3 U BBISBICHHS
3aKOHOMEPHOCTEN;

but6mmoreka [IOK
https://m.edsoo.ru/7{41a4a
6
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Pemenne pacu€THBIX 3a/1a4, B TOM YHCIIE
IPEANOJIararIux

UCTIOIb30BaHue (PU3NUECKOI MO M OCHOBAHHBIX
Ha COAEPKAHUM PA3IMYHBIX Pa3JeaoB Kypca QU3UKHY;
BrinonHeHue 1 3amuTa rpyninoBbIX WX
WHIUBUYTIbHBIX IIPOEKTOB, CBA3aHHBIX C
cojiepKaHHeM Kypca (QU3UKH;

Hroro no pazgeny

OBHIEE KOJIMYECTBO
YACOB 110 ITPOI'PAMME

102

13




IHOYPOYHOE IINTAHUPOBAHHUE

Ne
ypoka

Cpoxku

Tema

KoanuecTBO 4acoB

Bcero

KoHnTponbHble
paboThI

[IpakTrueckue
paboTsl

dopmupoBaHue QPyHKIMOHAIBHON IPaMOTHOCTH

2-Henens
CEHTAODA

MexaHnuyeckoe IBUKECHHUE.
MarepuanbHas TOUKa.

[IpyMeHHUTH COOTBETCTBYIOIIHE
€CTECTBEHHOHAYYHBIE 3HAHUS JUISI00BSICHEHUS
SIBIICHUSI OPUEHTUPOBATHCS B PA3ITMUHBIX
HMCTOYHHMKAX MHPOPMAINH (TEKCTE Y4eOHOTO
ocoOus1, HAyYHO-TIOMYJISIPHOM JIUTEepaType,
OMOJIOTUYECKHX CIOBAPSAX U CIIPABOYHHKAX,
KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B IHTepHEeTe),
aHAIM3UPOBATH NHPOPMAIUIO PA3IUYHBIX BUJIOB
U GopM mpeacTaBIeHUs, KPUTUICCKH OIICHUBATH
€€ TOCTOBEPHOCTH U

HenpoTuBopeunBOCTS.

2-Henens
CEHTAODA

Cucrema orcueta. OTHOCUTEILHOCTh
MEXaHUYCCKOI'o IBHXKXCHUA

CaMoCTOSTEThHO BHIOMPATh ONITUMAITEHYTO
dbopMy mpeacTaBieHus: GU3HIECKON
nHpopmanuu (cxemsl, TpaduKu, TUarpaMMBl,
TaOJIHUIIBI, PUCYHKH M JPYTOE).

2-Henens
CEHTAODA

PaBHOMEpHOE NIPSMOJIMHEHOE
JBHKCHUEC

OnuceIBaTh U OLIEHUBATH CIIOCOOBI,KOTOPHIE
UCTIOJNIB3YIOT YUEHBIE, YTOOBI 00ECTICUNTh
HaJAEKHOCTh TAHHBIX U IOCTOBEPHOCTH
o0bsicHeHuil. [I[puMeHUTH COOTBETCTBYIOIINE
€CTECTBEHHOHAYYHbIE 3HAHUS JIsl OOBSICHEHUS
siBIIeHUs. Pacrio3HaBaTh v (pOpPMYITHPOBATHIIENTb
JAHHOTO UcClen0oBaHus pOpPMyYIUPOBAThH
3aMmpoChl ¥ MPUMEHSThH Pa3INIHBIE METOBI TIPH
MOMCKE U 0TOOpe hr3HIecKoi HHPOPMAIIHH,
HE0OXO0IMMOI ISl BRIOJTHEHHS YUeOHBIX 33/1a4.

3-Henens
CEHTSAOPs

HepaBHomepHOE psSIMOTIMHEITHOE
nBukeHue. CpeHsst © MTHOBEHHas
CKOPOCTh

CamocTosTeNbHO BHIOMPATh ONTUMAIIBHYIO
dbopmy nipeacTaBiIeHUS HUZHICCKOM
uHpopManuu (CXeMbl, TpaduKu, TUarpaMMsl,
TaOJIHUIIBI, PUCYHKH M JPYTOE).

3-Henens
CEHTSAOPS

[IpssMOnMHENHOE PAaBHOYCKOPEHHOE
JIBUKCHHE

CamocTOosTeNbHO BBIOMPATh ONTUMAIIBHYIO
dbopmy nipeacTaBieHUs HU3HICCKOM




nHpopmanuu (cxemsl, TpaduKu, TUarpaMMBl,
TaOJIHUIIBI, PUCYHKH M JPYTOE).

3-Henensa
CEHTAODA

CKOpOCTh NPAMOJIMHEITHOTO
PaBHOYCKOPEHHOTO JIBM>KCHHUSI.
I'padux ckopoctu

[IpyMeHHUTH COOTBETCTBYIOIIHE
€CTECTBEHHOHAYYHBIE 3HAHUS JUISI00BSICHEHUS
SABJICHHUA OPUCHTHPOBATHCA B PA3JIMYHBIX
HMCTOYHHMKAX MHGOPMAINH (TEKCTE Yy4eOHOTO
nocoOusi, HayYHO-TIOMYJIAPHOH JIUTEpaType,
OMOJIOTUYECKHX CIOBAPSAX U CIIPABOYHHKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTEepHEeTE),
aHAJIM3UPOBATh MHPOPMAIUIO PA3ITUYHBIX BUJIOB
U GopM mpeacTaBIeHUs, KPUTUIESCKH OIICHUBATH
€€ TOCTOBEPHOCTb.

4-nenens
CEHTSAOPs

JlaGopaTtopHnas pabota
"OnpeneneHne yCKOpEHus Tena Ipu
PaBHOYCKOPEHHOM JIBUKCHUU TI0
HAKJIOHHOM 1iockocTh"

OnuceIBaTh U OLIEHUBATH CIIOCOOBI, KOTOPHIE
HCITONIB3YIOT YUYEHBIC, YTOOBI 00ECTICUNUTD
HAAEKHOCTD TJAHHBIX U IOCTOBEPHOCTh
00bscHeHM. [[pUMEHUTH COOTBETCTBYIOIINE
€CTECTBCHHOHAYYHBIC 3HAHUS JJIsI OOBSICHCHUS
aBneHus. Pacio3HaBats U (hOpMynHpoBaThIIEIb
JAHHOTO UCCIeN0oBaHus POPMYITUPOBATH
3aMpoChl U MPUMEHSATH Pa3TUYHbIE METOABI IPU
HoUCKe U 0TOOpe PU3nUecKoit nHpopmalmu,
HEO0OXOAMMOM IJIs1 BEITOJTHEHUSI YUEeOHBIX 3a/1a4.

4-nenens
CEHTSAOPs

CBoboauoe nagenue teir. OnbITh
Iannnes

YmMmenne KPpUTHYCCKU OLICHUBATHL U
WHTEPIPETHPOBATh HHPOPMAITHIO PU3HIECKOTO
COACPpIKaHHU, BKIIIOYAIOIYTO IICCBJOHAYYHbBIC
3HAHUS U3 Pa3IMYHBIX UCTOYHUKOB (CpPEICTBA
MaccoBOW MH(pOpPMAaLIUU, HAYYHO-TIOMYJISIPHbIE
MaTepHaJbl), paCCMaTpUBaTh rI100aTbHbIE
IKOJIOTHUYECKHE TIPOOIIEMbI COBPEMEHHOCTH,
(GopMHpOBATH IO OTHOIICHHUIO K HUM
COOCTBEHHYIO TO3HIIHIO.

4-uenens
CEHTAODA

PaBHOMEpHOE NBHKEHUE IO
okpy>kHocTu. [lepron u yacrora
oOparenus. JInneitnas yriaoBas
CKOPOCTb

CaMoCTOSTEThHO BHIOMPATh ONITUMAITEHYTO
dbopMy mpeacTaBieHus: GU3HIECKON
nHpopmanuu (cxemsl, TpaduKu, TUarpaMMmel,
TaOJIHUIIBI, PUCYHKH M JPYTOE).

10

5-Henens
CEHTAOPSA

LleHTpOCTpEMUTENFHOE YCKOPEHUE

OnwuceIBaTh U OICHUBATH CIIOCOOBI,KOTOPHIC
UCIOJIB3YIOT YUEHBIE, YTOOBI 00ECTICUNTh




HaAEKHOCTh TAHHBIX U IOCTOBEPHOCTH
o0bsicHeHuil. [I[puMeHUTH COOTBETCTBYIOIINE
€CTECTBEHHOHAYUYHbIE 3HAHUS JJIsl OOBSICHEHUS
siBiieHUs. Pacrio3HaBaTh 1 (pOpMyYITUPOBATHIIENb
JAHHOTO UCCle0oBaHus POpPMyYIUPOBAThH
3aMmpoChl ¥ MPUMEHSTH Pa3INIHBIE METOBI TIPH
MOMCKE U 0TOOpe hr3HIecKoi HHPOPMAIIHH,
HE0OXO0IMMOM sl BRITOJTHEHHS YUeOHBIX 33/1a4.

11

5-Henensa
CEHTAOPA

IIepseiit 3axkoH Hprorona. Bektop
CHJIBI

YMeHue KpUTHYECKH OIICHUBATH U
UHTEPIPETHPOBATH HHPOPMAIUIO (PUZUIECKOTO
COZIeprKaHMs, BKJIIOYAIONIYIO TICEBIOHAYYHBIC
3HAHUS U3 Pa3IMYHBIX HCTOYHHUKOB (CpecTBa
MaccoBO MHPOPMAINHN, HAYYHO-TIOYIIPHBIC
MaTepHalbl), pacCMaTpUBaTh II100aIbHBIE
9KOJIOTHYECKHE TPOOJIEMbI COBPEMEHHOCTH,
(dbopMHpOBATH IO OTHOILICHHUIO K HUM
COOCTBEHHYIO MO3UNNI0. CaMOCTOATETHHO
BBIOMPATH ONTHUMAJIBHYIO (POPMY IIPECTABICHHUS
buszndeckoit nHpopManuK (CXeMBbI, TpapUKH,
JarpaMMbl, TaOJIMIbL, PUCYHKH U IPYTOE).

12

5-Henens
CEHTAODA

Bropoii 3akon HeroToHa.
PaBHOelicTBYIOIIAs cuta

[IpyMeHUTH COOTBETCTBYIOIIHE
€CTECTBEHHOHAYUYHBIE 3HAHUS JUISI00BSICHEHUSI
SABJICHHUA OPUCHTHPOBATHCA B PA3JIMYHBIX
HMCTOYHHMKAX MHPOPMAINH (TEKCTE Y4eOHOTO
nocoOusi, HayYHO-TIOMYJIAPHOHN JIUTEpaType,
(bu3NYECKUX CIIOBAPSX U CIIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTEepHETE),
aHAIM3UPOBATH MHPOPMAIUIO PA3ITUYHBIX BUJIOB
u GopM mpeacTaBIeHNs, KPUTUIESCKH OIICHUBATH
€€ TOCTOBEPHOCTH U

HETIPOTUBOPEYUBOCTE.

13

2 — Heneas
OKTSIOpsI

Tpernii 3akoH HproTOHA.
Cynepno3uuus Cui

CaMoCTOSTEhHO BHIOMPATh ONITUMAITEHYTO
dbopMy mpeacTaBieHus: GU3HIECKON
nHpopmanuu (cxemsl, TpaduKu, TUarpaMMmel,
TaOJIHUIIBI, PUCYHKH M JPYTOE).

14

2 — Heneas
OKTSIOpsI

Pemienue 3amad Ha npyUMEHEHUE
3ak0oHOB HproToHAa

OnwuceIBaTh U OIEHUBATH CIIOCOOBI,KOTOPHIC
UCTOJIB3YIOT YUEHBIE, YTOOBI 00ECTICUNTh




HaAEKHOCTh TAHHBIX U IOCTOBEPHOCTH
o0bsicHeHuil. [I[puMeHUTH COOTBETCTBYIOIINE
€CTECTBEHHOHAYUYHbIE 3HAHUS JJIsl OOBSICHEHUS
siBiieHUs. Pacrio3HaBaTh 1 (pOpMyYITUPOBATHIIENb
JAHHOTO UCCle0oBaHus POpPMyYIUPOBAThH
3aMmpoChl ¥ MPUMEHSTH Pa3INIHBIE METOBI TIPH
MOMCKE U 0TOOpe hr3HIecKoi HHPOPMAIIHH,
HE0OXO0IMMOM sl BRITOJTHEHHS YUeOHBIX 33/1a4.

15

2 — Heneas
OKTSIOpsI

Cuna ynpyroctu. 3akoH ['yka

[IpyMeHUTH COOTBETCTBYIOIIHE
€CTECTBEHHOHAYUYHBIE 3HAHUS JUISI00BSICHEHUS
SIBIICHUSI OPUEHTUPOBATHCS B PA3ITMUHBIX
HMCTOYHHMKAX MHGOPMAINH (TEKCTE Y4eOHOTO
ocoOus1, HAyYHO-TIOMYJISIPHOM JIUTEepaType,
OHMOJOTHYECKHX CIOBAPSX U CIIPABOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHEeTe),
aHAIM3UPOBATH NHPOPMAIUIO PA3IUYHBIX BUJIOB
U GopM mpeacTaBIeHUs, KPUTUIESCKH OIICHUBATH
€€ TOCTOBEPHOCTH U

HenpoTtuBopeunBoCTs.

16

3 —Hexens
OKTSOps

Penrenue 3anad mo teme «Cuia
YIPYTOCTH

CamocTosTeNbHO BEIOMPATh ONTUMAIIBHYIO
dbopmy nipeacTaBiIeHUS HUZHICCKOM
uHpopManuu (CXeMbl, TpaduKu, TUarpaMMsl,
TaOJIMITBI, PUCYHKH U APYTOE).

17

3 —Hexnens
OKTSIOps

JlaGopaTtopHnas pabota
«OrmpeneneHue KeCTKOCTH
NPY>KAHBDY

OnuceIBaTh U OLIEHUBATH CIIOCOOBI, KOTOPHIE
HCITONIB3YIOT YUYEHBIC, YTOOBI 00ECTICUNUTD
HAAEKHOCTD TAHHBIX U IOCTOBEPHOCTH
00bscHeHM. [[pUMEHUTH COOTBETCTBYIOIINE
€CTECTBCHHOHAYYHBIC 3HAHUS JJIsI OOBSICHEHUS
apneHus. Pacio3HaBath U (hOpMynHpOBaTHIIETb
JAHHOTO UCCIen0oBaHus POPMYITUPOBATH
3aMpoChl ¥ MPUMEHSATH Pa3TUYHbIE METOABI IPU
HoucKe U 0TOope pU3nvecKoit nHpopmalmu,
HEO0OXOAMMOM IJIs1 BEITOJTHEHUSI YUEeOHBIX 3a/1a4.

18

3 —Hexpens
OKTSOps

Cuna TpeHus

OnuceiBaTh U OLCHHUBAThH CHOCO6BI,KOTOpBIe
HCITONIB3YIOT YUYEHBIC, YTOOBI 00ECTICUNUTD
HaI[é)KHOCTB JAaHHBIX U JOCTOBCPHOCTDH




00bscHeHM. [[pUMEHUTH COOTBETCTBYIOIIHE
€CTECTBCHHOHAYYHBIC 3HAHUS JJIsI OOBSICHEHUS
aBieHus. Pacio3HaBath U (hOpMynHpoOBaThIIEIb
JAHHOTO UCCIeN0BaHus POPMYITUPOBATH
3aMpocChl U MPUMEHSATH PA3TUYHbIE METOABI IPU
HoucKe U 0TOope pu3nveckoit nHpopmammu,
HEOOXOAMMOM IJIs1 BEITOJHEHUSI YUEeOHBIX 3a/1a4.
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4 — uenens
OKTSOps

Penrenue 3anad mo teme «Cuia
TPEHUS»

YMeHue KpUTHYECKU OIICHUBATh U
WHTEPIPETHPOBATh HHPOPMAITHIO PU3HIECKOTO
COJIep>KaHusl, BKIFOUYAIONIYIO IICEBIOHAYYHBIE
3HAHUS U3 Pa3IMYHBIX UCTOYHUKOB (CpPEICTBA
MaccoBOi MH(GOPMAIUHU, HAYIHO-TIOMYJIIPHBIC
MaTepHaJbl), paCCMaTPUBATh IrI100aTbHbIE
HKOJIOTHYECKHUE MPOOIEMbl COBPEMEHHOCTH,
(GbopMHpOBATH IO OTHOIICHHUIO K HUM
COOCTBEHHYIO MO3UIHI0. CaMOCTOSTETHHO
BBIOMPATH ONTUMAJIBLHYIO (DOPMY MpECTaBICHUS
¢usnueckoitnadopmarun (cxemsl, rpadukm,
JMarpaMMbl, TAOJIUIIBI, PUCYHKH U IPYTOE).
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4 — nenens
OKTSIOps

JlaboparopHas paboTa
"Onpenenenne ko3 duimenTa
TPEHUs CKOJIbXKEHUs"

CamocTosTeNbHO BHIOMPATh ONTUMAIIBHYIO
dbopmy nipeacTaBiIeHUS GUZUIECKOMN
uHpopManuu (CXeMbl, TpaduKu, TUarpaMMsl,
TaOJIMITBI, PUCYHKH U APYTOE).
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4 — uenens
OKTSOps

Pemenue 3agau no reme "3aKoHbI
Hprorona. Cuna ynpyroctu. Cuiia
TpeHus"

[IpuMeHHUTH COOTBETCTBYIOLINE
€CTECTBEHHOHAYYHbIC 3HAHUS AIT00BSICHEHUS
SBJICHUSI OPUEHTHPOBATHCS B PA3IUYHBIX
UCTOYHUKAX UH(popMaIHu (TekcTe yaeOHOro
ocoOusi, HayYHO-IOMYJISIPHOM TUTEeparype,
OMOJIOTUYECKHX CIIOBAPSIX U CIIPABOYHUKAX,
KOMIThIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE),
aHATM3UPOBATh UH()OPMAIIHIO Pa3IMYHBIX BUI0B
U GopM IpeacTaBIeHUs, KPUTUYECKH OIICHUBATh
€€ IOCTOBEPHOCTD U

HenpoTtuBopeunBOCTb.

22

5 — "Hemensa
OKTSIOpsI

Cuita TSDKECTH U 3aKOH BCEMHPHOTO
TATOTEHUs. Y CKOpEHHE CBOOOTHOTO

OnwuceIBaTh U OIEHUBATH CIIOCOOBI,KOTOPHIC
UCTOJIB3YIOT YUEHBIE, YTOOBI 00ECTICUNTh




MageHust

HaAEKHOCTh TAHHBIX U IOCTOBEPHOCTH
o0bsicHeHuil. [I[puMeHUTH COOTBETCTBYIOIINE
€CTECTBEHHOHAYUYHbIE 3HAHUS JJIsl OOBSICHEHUS
siBiieHUs. Pacrio3HaBaTh 1 (pOpMyYITUPOBATHIIENb
JAHHOTO UCCle0oBaHus POpPMyYIUPOBAThH
3aMmpoChl ¥ MPUMEHSTH Pa3INIHBIE METOBI TIPH
MOMCKE U 0TOOpe hr3HIecKoi HHPOPMAIIHH,
HE0OXO0IMMOM sl BRITOJTHEHHS YUeOHBIX 33/1a4.
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5 — "Henmensa
OKTSIOpsI

VYpoxk-koHpepennus "[IBuxeHne Ten
BOKpPYT IT'PaBUTAllMOHHOI0 IIEHTpa
(Conneunas cucrema). ['amakTuku"

YMeHue KpUTHYECKH OIICHUBATH U
UHTEPIPETHPOBATH HHPOPMAIUIO (PUZUIECKOTO
COZIeprKaHMs, BKJIIOYAIONIYIO TICEBIOHAYYHBIC
3HAHUS U3 Pa3IMYHBIX HCTOYHHUKOB (CpecTBa
MaccoBO MHPOPMAINHN, HAYYHO-TIOYIIPHBIC
MaTepHalbl), pacCMaTpUBaTh II100aIbHBIE
9KOJIOTHYECKHE TPOOIEMbI COBPEMEHHOCTH,
(dbopMHpOBATH IO OTHOILICHHUIO K HUM
COOCTBEHHYIO MO3UNNI0. CaMOCTOATETHHO
BBIOMPATH ONTHUMAJIBHYIO (POPMY IIPECTABICHHUS
buszndeckoit nHpopManuK (CXeMbl, TpapuKH,
JarpaMMbl, TaOJIMIbL, PUCYHKH U IPYTOE).
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5 — "Hexmensa
OKTSIOpsI

Penrenue 3anad mo teme "Cuiia
TSXKECTU U 3aKOH BCEMUPHOTO
TATOTEHUS"

CaMoCTOSTEThHO BHIOMPATh ONITUMAITEHYTO
dbopMy mpeacTaBieHus: GU3HIECKON
nHpopmanuu (cxemsl, TpaduKu, TUarpaMMBl,
TaOJIHUIIBI, PUCYHKH U JPYTOE).
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2 — Heneas
HOAODA

[lepBas kocMu4eckas CKOPOCTb.
HesecomocTs u neperpysku

[IpyMeHUTH COOTBETCTBYIOIIHE
€CTECTBEHHOHAYYHBIE 3HAHUS JUISI00BSICHEHUSI
SIBJICHUS OPUEHTUPOBATHCS B PA3ITMYHBIX
HMCTOYHHMKAX MHPOPMAINH (TEKCTE Y4eOHOTO
ocoOusl, HAyYHO-TIOMYJISIPHOM JIUTEepaType,
OMOJOTUYECKHX CIOBAPSAX U CIIPABOYHHKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHeTe),
aHAIM3UPOBATh MHPOPMAIUIO PA3ITUYHBIX BUJIOB
u GopM mpeacTaBIeHUs, KPUTUICCKH OIICHUBATH
€€ TOCTOBEPHOCTH U

HenpoTtuBopeunBocTs.
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2 — Henend

PaBHOBecHe MaTepuaIbHOW TOUKH.

OmnuceiBaTh U OLCHUBATh CHOCO6I)I,KOTOpI)Ie




HOSIOPsT

AOGCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TEIIA €
3aKpEIIEHHOW OChIO BPAILICHUS

UCITONIB3YIOT YUYEHBIC, YTOOBI 00ECTICUNUTD
HAJAEKHOCTD TAHHBIX U IOCTOBEPHOCTh
00bscHeHM. [[pUMEHUTH COOTBETCTBYIOIINE
€CTECTBCHHOHAYYHBIC 3HAHUS JJIsl OOBSICHCHUS
aBneHus. Pacio3HaBars U (hOpMynHpoOBaThIIEIb
JAHHOTO UCCIeN0BaHus POPMYTUPOBATH
3aMpocChl U MPUMEHSATH PA3TUYHbIE METOABI IIPU
HoUcKe U 0TOope pu3nvecKoit nHpopmarmu,
HEO0OXOAMMOM JIJIs1 BEITOJHEHUSI YUEeOHBIX 3a]1a4.
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2 — Henend
HOSIOPST

MowmenT cuipl. Cuiia TSHKeCTH

CamocTOosTeNbHO BHIOMPATh ONTUMAIIBHYIO
dbopmy nipeacTaBiIeHUS HUZHICCKOM
uHpopManuu (CXeMbl, TpaduKu, TUarpaMMel,
TaOJIMITBI, PUCYHKH U APYTOE).
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3 —Henens
HOSIOPST

Pentenue 3anaud mo teme "MoOMEHT
cuibl. LleHTp TsxecTn"

YMeHue KpUTHYECKU OIICHUBATh U
WHTEPIPETHPOBATh HHPOPMAITHIO (PU3HIECKOTO
COJIep>KaHusl, BKIFOYAIONIYIO IICEBIOHAYYHBIE
3HAHUS U3 Pa3IMYHBIX UCTOYHUKOB (CpPEICTBA
MaccoBOi MH(GOPMAIUHU, HAYIHO-TIOYJIIPHBIC
MaTepHaJbl), pacCCMaTpUBaTh rI100aTbHbIE
HKOJIOTHYECKHUE MPOOIEMbl COBPEMEHHOCTH,
(dopMHpOBATh IO OTHOIICHHUIO K HUM
COOCTBEHHYIO MO3UIHI0. CaMOCTOSTETLHO
BBIOMPATH ONTUMATILHYIO (DOPMY MpECTaBICHUS
¢usnueckoit nuapopmaryu (cxemsl, rpaduk,
JIMarpaMMbl, TAOJIUIIBI, PUCYHKH U IPYTOE).
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3 —Henens
HOSIOPST

[ToaroroBka K KOHTPOJILHOU padboTe
o TeMe "MexaHnuecKoe IBUKECHHUE.
BsaumonetictBue ten"

[IpuMeHHUTH COOTBETCTBYIOLINE
€CTeCTBEHHOHAYYHbIC 3HAHUS AIS00BSICHEHUS
SBJICHUSI OPUEHTHPOBATHCS B PA3IUYHBIX
UCTOYHHKAX UH(popMaIHu (TekcTe yd4eOHOro
nocoOus1, HayYHO-IOMYJISIPHOM TUTEeparype,
OMOJIOTUYECKHX CIIOBAPSX U CIIPABOYHUKAX,
KOMIThIOTEPHBIX 0a3ax JaHHBIX, B IHTEepHETE),
aHATM3UPOBATh UH()OPMAIIMIO Pa3IMYHBIX BUI0B
U GopM MpeacTaBIeHUs, KPUTUIECKH OIICHUBATh
€€ IOCTOBEPHOCTb U

HenpoTtuBopeunBOCTb.
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3 —"Hemensa
HOAODA

KoHnTtponbHast pabota mo Teme
"MexaHn4YecKoe IBUKEHUE.
Bs3aumopeiictBue Ten"

CaMoCTOSTEThHO BHIOMPATh ONITUMAITEHYTO
dbopMy mpeacTaBieHus: GU3HIECKON
nHpopmaruu (cxemsl, TpaduKu, TUarpaMMel,
TaOJIHUIIBI, PUCYHKH U JPYTOE).
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4 - genens
HOAODA

Nmnynsc Tena. UMImyasc CUibL.
3aKOH COXpaHECHMsI HMITYJIbCA.
VYipyroe u Heynpyroe
B3aUMOJICHCTBHE

OnuceIBaTh U OLIEHUBATH CIIOCOOBI,KOTOPHIE
UCTIOJNIB3YIOT YUEHBIE, YTOOBI 00ECTICUNTh
HaJAEKHOCTh TAHHBIX U IOCTOBEPHOCTH
o0bsicHeHuil. [I[puMeHUTH COOTBETCTBYIOIINE
€CTECTBEHHOHAYUYHbIE 3HAHUS ISl OOBSICHEHUS
siBIIeHUs. Pacnio3HaBaTh 1 (pOpMYITHPOBATHIIENTb
JAHHOTO UcCcienoBaHus POpMyYIUPOBAThH
3aMmpoChl ¥ MPUMEHSThH Pa3THIHBIE METOBI TIPH
MOMCKE U 0TOOpe hr3HIecKoi HHPOPMAIIHH,
HE0OXO0IMMO sl BRIOJTHEHHS YUeOHBIX 33/1a4.
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4 - genens
HOAODA

Penrenue 3amad mo teMe "3aKkoH
COXpaHEHHUs UMIlyJsbca”

OnuceIBaTh U OLIEHUBATH CIIOCOOBI,KOTOPHIE
UCTIONIB3YIOT YUEHBIE, YTOOBI 00ECTICUNTh
HaJAEKHOCTh JAHHBIX U IOCTOBEPHOCTH
o0bsicHenuil. [I[puMeHUTH COOTBETCTBYIOIINE
€CTECTBEHHOHAYUYHbIE 3HAHUS JIsl OOBSICHEHUS
siBIIeHUs. Pacnio3HaBaTh 1 (pOpPMYITHPOBATHIIENTb
JAHHOTO MCClen0oBaHus pOpMyYIUPOBAThH
3aMmpoChl ¥ MPUMEHSThH Pa3INIHBIE METOBI TIPH
MOMCKE U 0TOOpe hr3HIecKoi HHPOPMaIIHH,
HE0OXO0IMMO ISl BRITOJTHEHHS YUeOHBIX 33/1a4.
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4 - genens
HOAODA

VYpok-koHdpepenuus "PeakTuBHOE
JIBU>KEHUE B IPUPOJIE U TEXHUKE"

YMeHue KpUTHYECKH OIICHUBATH
UHTEPIPETHPOBATH HHPOPMAIUIO (PU3UIECKOTO
COZIeprKaHMs, BKJIIOYAIONIYIO TICEBIOHAYYHBIC
3HAHUS U3 Pa3IMYHBIX HCTOYHHUKOB (Cpe/IcTBa
MaccoBO MHPOPMAINHN, HAYYHO-TIOY I PHBIC
MaTepHalbl), pacCMaTpUBaTh II100aIbHBIE
9KOJIOTHYECKHE TPOOIIEMbI COBPEMEHHOCTH,
(dbopMHpOBATH IO OTHOILICHHUIO K HUM
COOCTBEHHYIO MO3HUNNI0. CaMOCTOSATETHHO
BBIOMPATH ONTHUMAJIBHYIO (POPMY IIPECTABICHHUS
buzdeckoit nHGopManuK (CXeMbI, rpaduKH,
JMarpaMMbl, TaOJIMIbL, PUCYHKH U IPYTOE).
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5 — "Hemensa

Mexanunueckasi paboTa U MOLUTHOCTb

CamocTosTeNbHO BEIOMPATh ONTUMAIIBHYIO




HOSIOPsT

dbopmy nipeacTaBiIeHUS HU3HIECKOM
uHpopManuu (CXeMbl, TpaduKu, TUarpaMMsl,
TaOJIMITBI, PUCYHKH U APYTOE).
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5 — Hexensa
HOSIOpsT; 1
HeIels
nexaopst

PaGota cuitbl TSHKECTH, CHITBI
YOPYTOCTH M CHJIBI TPEHUS

[IpuMeHHUTH COOTBETCTBYIOLINE
€CTECTBEHHOHAYYHbIC 3HAHUS AI100BSICHEHUS
SIBJICHUSI OPUEHTHPOBATHCS B PA3TUYHBIX
UCTOYHUKAX UH(popMaIHu (TekcTe ya4eOHOro
ocoOus1, HayYHO-IOMYJISIPHOM TUTEeparype,
OMOJIOTUYECKHX CIIOBAPSIX U CIIPABOYHUKAX,
KOMITHIOTEPHBIX 0a3ax MaHHBIX, B IHTEpHETE),
aHATM3UPOBATH MHPOPMAITUIO PA3ITUYHBIX BUIOB
U GopM npeacTaBIeHUs, KPUTUYECKH OIICHUBATh
€€ IOCTOBEPHOCTD U

HenpoTtuBopeunBOCTb.
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5 — "Hemensa
HOA0DS; 1
Henens
JeKaops

JlaGopaTtopHnas pabota
«Ormpenenenue pabOThI CUIIBI TPEHHS
NP PaBHOMEPHOM JIBHYKCHHH Tella
M0 TOPU3OHTAILHOM MOBEPXHOCTH

YMeHue KpUTHYECKH OIICHUBATH U
UHTEPIPETHPOBATH HHPOPMAITUIO (PU3UIECKOTO
COZIeprKaHMs, BKJIIOYAIOUIYIO TICEBIOHAYYHBIC
3HAHUS U3 Pa3IMYHBIX HCTOYHHUKOB (CpecTBa
MaccoBO MHPOPMAINHN, HAYYHO-TIOYIIPHBIC
MaTepHalbl), pacCMaTpUBaTh II100aIbHBIE
9KOJIOTHYECKHE TPOOJIEMbI COBPEMEHHOCTH,
(dbopMHpOBATH IO OTHOIICHHUIO K HUM
COOCTBEHHYIO MO3UNNI0. CaMOCTOSATETHHO
BBIOMPATh ONTHUMAJIBHYIO (POPMY IIPECTaBICHUS
buszndeckoit nHpopManKK (CXeMBbI, TpapuKH,
JarpaMMbl, TaOJIMIbL, PUCYHKH U IPYTOE).
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1 — 2 Henens
JeKaops;

CBs13b 2HEPrUU U PabOTHI.
IToreHunanbHas sHEprus

OnuceIBaTh U OLIEHUBATH CIIOCOOBI,KOTOPHIE
UCTIONIB3YIOT YUEHBIE, YTOOBI 00ECTICUNTh
HaJAEKHOCTh JAHHBIX U IOCTOBEPHOCTH
o0bsicHeHuil. [I[puMeHUTH COOTBETCTBYIOIINE
€CTECTBEHHOHAYUYHbIE 3HAHUS JJIsl OOBSICHEHUS
siBIIeHUs. Pacrio3HaBaTh 1 (pOpPMYITUPOBATHIIENTb
JAHHOTO UcClen0oBaHus POpPMYIUPOBAThH
3aMmpoChl ¥ MPUMEHSTH Pa3INIHBIC METOBI TIPH
MOMCKE U 0TOOpe hu3HIecKoi HHPOPMAIIHH,
HE0OXO0IMMO sl BRIIOJTHEHHS YUeOHBIX 33/1a4.
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1 — 2 Henens
TeKaops;

Kunernueckas sneprus. Teopema o
KMHETUYECKON SHEPTUU

CaMoCTOSTEThHO BHIOMPATh ONITUMAITEHYTO
dbopMy mpeacTaBieHus: GU3HIECKON
nHpopmaruu (cxemsl, TpaduKu, TUarpaMMel,
TaOJIHUIIBI, PUCYHKH U JPYTOE).
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1 — 2 Henens
JeKaops;

3aKOH COXpaHEHMsI SHEPTUU B
MEXaHUKe

YMeHue KpUTHYECKH OIICHUBATH
UHTEPIPETHPOBATH HHPOPMAIUIO (PU3UIECKOTO
CofieprKaHMs, BKJIIOYAIOIYIO TICEBIOHAYYHBIC
3HAHUS U3 Pa3IMYHBIX HCTOYHHUKOB (CpeIcTBa
MaccoBO MHPOPMAINH, HAYYHO-TIOTY I PHBIC
MaTepHalbl), paccMaTpUBaTh II100aIbHBIE
9KOJIOTHYECKHE TPOOJIEMbI COBPEMEHHOCTH,
(dbopMHpOBATH IO OTHOLICHHUIO K HUM
COOCTBEHHYIO MO3HUNNI0. CaMOCTOSATETHHO
BBIOMPATh ONTHUMAJIBHYIO (POPMY IIPECTaBICHHUS
buszndeckoit nHpopManuK (CXeMbl, TpapuKH,
JMarpaMMbl, TaOJIMIbL, PUCYHKH U IPYTOE).
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3 — "Hemensa
JeKaops

JlaGopaTtopHnas pabota «3yuenue
3aKOHA COXPAHECHHUSI SHEPTUN

[IpyMeHUTH COOTBETCTBYIOIIHE
€CTECTBEHHOHAYUYHBIE 3HAHUS JUISI00BSICHEHUS
SIBIICHUSI OPUEHTUPOBATHCS B PA3ITMUHBIX
HMCTOYHHMKAX MHGOPMAINH (TEKCTE Y4eOHOTO
ocoOus1, HAyYHO-TIOMYJISIPHOM JIUTEepaType,
OMOJIOTUYECKHX CIOBAPSAX U CIIPABOYHHKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHEeTe),
aHAJIM3UPOBATH MHPOPMAIUIO PA3IUYHBIX BUJIOB
u GopM mpeacTaBIeHNs, KPUTUICCKH OIICHUBATH
€€ TOCTOBEPHOCTH U

HenpoTtuBopeunBoCTs.
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3 — Henend
nekaopst

KomnebarenpHoe ABUXEHUE U €T0
XapaKTEPUCTUKU

CamocTosTeNbHO BEIOMPATh ONTUMAIIBHYIO
dbopmy mipeacTaBiIeHUS HUZHIECKOM
uHpopMaLuu (CXeMbl, TpaduKH, TUarpaMMel,
TaOJIMITBI, PUCYHKH U APYTOE).
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3 — Henensd
nekaopst

3aryxaromye KojaeOaHusl.
BrinyxeHHbIe KoebaHusl.
Pe3onanc

OnuceiBaTh U OLCHHUBAThH CHOCO6BI,KOTOpBIe
HCITONIB3YIOT YUYEHBIC, YTOOBI 00ECTICUNUTD
HaI[é)KHOCTB AAaHHBIX U JOCTOBCPHOCTDH
00bscHeHM. [[pUMEHUTH COOTBETCTBYIOIINE
CCTCCTBCHHOHAYYHBIC 3HAHUWA IJIs 06’b}ICH€HI/I$I




siBIIeHUs. Pacrio3HaBath U (hOpMyITHPOBATHIICITH
JTAHHOTO UCCIen0oBaHus POPMYITUPOBATH
3aMPOCHI M PUMEHSTH Pa3IUIHBIC METOBI TIPH
HoUcKe U 0TOope pU3nvecKoit nHpopmarmu,
HEO0OXOAMMOM IJIs1 BEITOJTHEHUSI YUEeOHBIX 3a/1a4.
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4 — uenens
nekaopst

MareMaTH4ecKuil U Py KUHHBII
MasiTHUK

OnuceIBaTh U OLIEHUBATH CIIOCOOBI, KOTOPHIE
HCITONIB3YIOT YUYEHBIC, YTOOBI 00ECTICUNUTD
HaAEKHOCTD TJAHHBIX U IOCTOBEPHOCTH
00bscHeHM. [[pUMEHUTH COOTBETCTBYIOIIHE
€CTECTBCHHOHAYYHBIC 3HAHUS JJIsI OOBSICHCHUS
aBneHus. Pacio3HaBars U (hOpMynHpoBaThIIEb
JAHHOTO UCCIen0BaHus POPMYTUPOBATH
3aMpoChl U MPUMEHSTH Pa3TUYHbIE METOABI IIPU
HoUcKe U 0TOope pU3nvecKoit nHpopmalmu,
HEOOXOAMMOM IJIs1 BEITOJHEHUSI YUEeOHBIX 3a/1a4.
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4 — uenens
nekaopst

VYpok-uccnenoanue «3aBUCUMOCTb
nepuoja KojaebaHui oT KEeCTKOCTH
HNPY>KUHEL ¥ MACCHI TPy3a»

YMeHue KpUTHYECKU OIICHUBATh U
WHTEPIPETHPOBATh HHPOPMAITHIO PU3HIECKOTO
COJIeprKaHusl, BKIIOYAIONIYIO IICEBIOHAYYHBIE
3HAHUS U3 Pa3IMYHBIX UCTOYHUKOB (CpPEICTBA
MaccoBO MH(GOPMAIUHU, HAYIHO-TIOMYJIIPHBIC
MaTepHaJbl), pacCCMaTPpUBaTh IrI100aTbHbIE
HKOJIOTHYECKHUE MPOOIEMbI COBPEMEHHOCTH,
(dbopMHpOBATH IO OTHOIICHHUIO K HUM
COOCTBEHHYIO MO3UIHI0. CaMOCTOSTETHHO
BBIOMPATH ONTUMAJILHYIO (DOPMY MpeCTaBICHUS
¢duzdeckoit uupopmarun (cxemsl, rpadukH,
JMarpaMMbl, TAOJIUIIBI, PUCYHKH U IPYTOE).
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4 — uenens
nekaopst

[IpeBpaiienue sHepruu npu
MEXAHUYECKUX KOJICOaHUAX

CamocTosTeNbHO BHIOMPATh ONTUMAIIBHYIO
dbopmy nipeacTaBiIeHUS HUZHICCKOM
uHpopManuu (CXeMbl, TpaduKu, TUarpaMMel,
TaOJIMITBI, PUCYHKH U APYTOE).
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5 — "Hexmensa
JeKaops

JlaGoparopHas paboTa
«OmnpeneneHue 4acTOThl H epHoia
KOJICOAHUH MPY>KUHHOTO MasTHUKA

[IpyMEHHUTH COOTBETCTBYIOLIHE
€CTECTBEHHOHAYYHbIC 3HAHUS AIT00BSICHEHUS
ABJICHUSI OPUEHTUPOBATHCS B PA3JINYHBIX
UCTOYHUKAX UH(popMaIyu (TekcTe yaeOHOro
nocoOusi, HayqHO-NOMYJIIPHOM JIUTEpAType,
OMOJIOTHYECKHX CIIOBAPSIX U CIIPABOYHUKAX,




KOMIThIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE),
aHAJTM3UPOBATh MH(OPMAIIMIO Pa3IMYHBIX BUI0B
U GopM mpeacTaBIeHUs, KPUTUYECKH OIICHUBATh
€€ IOCTOBEPHOCTD U

HenpotuBopednBOCTb.
5 — Henens OnuceIBaTh U OLIEHUBATH CIIOCOOBI, KOTOPHIE
nekaopst UCITONIB3YIOT YUYEHBIC, YTOOBI 00ECTICUNUTD
HAAEKHOCTD TAHHBIX U IOCTOBEPHOCTH
JlabopaTtopHnas pabota «IIpoBepka 00bscHeHM. [[pUMEHUTH COOTBETCTBYIOIINE
47 HE3aBHCHUMOCTH IEPUOJIa KOJICOAHHI €CTECTBCHHOHAYYHBIC 3HAHUS JJIsI OOBSICHEHUS
rpy3a, IOJBEUIEHHOTO K HUTH, OT aBneHus. Pacio3HaBars U (hOpMynHpoBaThIIEIb
MAacChI Tpy3a» JAHHOTO UCCIeN0BaHus POPMYTUPOBATH
3aMpoChl ¥ MPUMEHSATH Pa3TUYHbIE METOABI IPU
HoucKe U 0TOope pU3nvecKoit nHpopmalmu,
HEOOXOAMMOM 17151 BEITIOJTHEHUS YUEOHBIX 3aa4.
5 —Hexnend . CamocTosTeNbHO BBIOMPATh ONTUMAIIBHYIO
Mexanundeckune BoiaHbl. CBOMCTBA .
nekaopst dbopmy mipeacTaBiIeHUS HUZHIECKOM
48 MEXaHU4eCKUX BOJIH. I[IpononbHbIe U
uHpopManuu (CXeMbl, TpaduKu, TUarpaMMsl,
MOTIEPEYHbIE BOJIHBI
TaOJIMITBI, PUCYHKH U APYTOE).
2 — Henend OnuceIBaTh U OLIEHUBATH CIIOCOOBI, KOTOPHIE
SIHBaps UCIOJIB3YIOT yUEHbIE, YTOOBI 00ECIeUnTh
HAAEKHOCTD TAHHBIX U IOCTOBEPHOCTH
o0bsicHeHuil. [I[puMEeHUTH COOTBETCTBYIOLIUE
VYpok-koHpepenuus "MexaHHUECKUE P yrom
N €CTECTBCHHOHAYYHBIC 3HAHUS JJIsl OOBSICHEHUS
49 BOJIHBI B TBEPJIOM TEJIE.
. " apneHus. Pacio3HaBath U (hOpMynHpoOBaThIIEIb
CeiicmMuueckue BOJHbI
JAHHOTO WCCIe0BaHus POPMYITUPOBATH
3aMpocChl U MPUMEHSTH PA3TUYHbIE METOABI IPU
HoUCKe U 0TOOpe pU3nUecKoit nHpopmarmu,
HEOOXOAMMOM 17151 BBITIOJTHEHUS YUEOHBIX 3a71a4.
2 — "Henens CamocTOosTeNbHO BBIOMPATh ONTUMAIIBHYIO
50 STHBApS 3Byk. PactipocTpanenue u dbopmy nipeacTaBiIeHUS HUZHICCKOM
OTpakKCHHE 3BYyKa uHpopManuu (CXeMbl, TpaduKu, TUarpaMMsl,
TaOJIMITBI, PUCYHKH U APYTOE).
2 — Henend Ypok-uccnenoranue "Habmonenue YMeHue KpUTUYECKH OLIEHUBATh U
51 SIHBaps 3aBHCHMOCTH BBICOTHI 3ByKa OT UHTEPIPETUPOBATH HHPOPMALIHIO (PUZUYECKOTO

q4acTOTHI"

COACPIKAHHMA, BKIIIOYAIOIIYIO IICCBAOHAYYHBIC




3HAHUS U3 Pa3IMYHBIX UCTOYHUKOB (CpPEICTBA
MaccoBOi MHGOPMAIUHU, HAYIHO-TIOMYJIIPHBIC
MaTepHaJbl), paCCMaTpUBATh IrI100aTbHbIE
HKOJIOTHYECKHUE MPOOIEMbI COBPEMEHHOCTH,
(dopMHpOBATh IO OTHOIICHHUIO K HUM
COOCTBEHHYIO MO3UIHI0. CaMOCTOSTETLHO
BBIOMPATH ONTUMATIBLHYIO (DOPMY MpECTaBICHUS
¢usnueckoit nuapopmaryu (cxemsl, rpaduk,
JMarpaMMbl, TAOJIUIIBI, PUCYHKH U IPYTOE).
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3 — Hemena
STHBapst

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTUYECKU PE30HAHC

[IpuMeHHUTH COOTBETCTBYIOLINE
€CTeCTBEHHOHAYYHbIC 3HAHUS AI00BSICHEHUS
SIBJICHUSI OPUEHTHPOBATHCS B PA3TUYHBIX
UCTOYHUKAX UH(pOopMaIu (TeKcTe yd4eOHOro
ocoOusi, HayYHO-IOMYJISIPHOM TUTEeparype,
OMOJIOTUYECKHX CIIOBAPSIX U CIIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax NaHHBIX, B IHTEpHETE),
aHATM3UPOBATH MHPOPMAITUIO PA3ITMYHBIX BUIOB
U GopM IpeacTaBIeHUs, KPUTUYECKH OIICHUBATh
€€ IOCTOBEPHOCTb U

HenpoTtuBopeunBOCTb.
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3 —"Hemensa
STHBapst

Ypok-koHpepenus "YnbpTpa3Byk u
nH(]pa3ByK B MPUPOJIC U TEXHHUKE"

YMeHue KpUTHYECKH OIICHUBATH
UHTEPIPETHPOBATH HHPOPMAIUIO (PU3UIECKOTO
COZIeprKaHMs, BKJIIOYAIOUIYIO TICEBIOHAYYHBIC
3HAHUS U3 Pa3IMYHBIX HCTOYHHUKOB (Cpe/IcTBa
MaccoBOH HHPOPMAINHN, HAYYHO-TIOTYIIPHBIC
MaTepHalbl), pacCMaTpUBaTh II100aIbHBIE
9KOJIOTHYECKHE TPOOIIEMbI COBPEMEHHOCTH,
(dbopMHpOBATH IO OTHOLICHHUIO K HUM
COOCTBEHHYIO MO3HUNNI0. CaMOCTOSATETHHO
BBIOMPATH ONTHUMAJIBHYIO (POPMY IIPECTABICHHUS
buszndeckoit nHpopMaIHK (CXeMBbI, TpapUKH,
JMarpaMMbl, TaOJIMIbL, PUCYHKH U IPYTOE).
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3 —"Hemensa
STHBapst

[ToaroToBKa K KOHTPOJILHOM paboTe
110 TeMe "3aKOHBI COXPaHEHHUS.
Mexannyeckue KonedaHusi 1 BOJTHbI"

OnuceIBaTh U OLIEHUBATH CIIOCOOBI,KOTOPHIE
UCTIOJNIB3YIOT YUEHBIE, YTOOBI 00ECTICUNTh
HaJAEKHOCTh TAHHBIX U IOCTOBEPHOCTH
o0bsicHeHuil. [IpUMEHUTH COOTBETCTBYIOIINE




€CTECTBCHHOHAYYHBIC 3HAHUS JITsI OOBSICHCHHUS
siBiIeHUs. Pacnio3HaBaTh 1 (pOPMyYITHUPOBATHIIENTb
JAHHOTO WCCIIeIOBaHMS (POPMYITUPOBATH
3aMmpoChl ¥ MPUMEHSThH Pa3INIHBIC METOBI TIPH
MOMCKE U 0TOOpe hu3HIecKoi HHPOpPMAIIHH,
HE0OXO0IMMO sl BRIOJTHEHHS YUeOHBIX 33/1a4.
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4 — genens
STHBapst

KoHnTtponbHas paborta mo teme
"3aKOHBI COXpAHEHUS.
Mexanuveckue KojaeOaHus 1 BOJIHBI"

CaMoCTOSTEThHO BHIOMPATh ONITUMAITEHYTO
dbopMy npeacTaBieHUsT GUZHOIOTHUSCKON
nHpopmanuu (cxemsl, TpaduKu, TUarpaMMmel,
TaOJIHUIIBI, PUCYHKH M JPYTOE).
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4 — genens
STHBapst

DJIEKTPOMArHuTHOE MOJIE.
3H€KTpOMaI‘HI/ITHBI€ BOJIHBI

[IpyMeHHUTH COOTBETCTBYIOIIHE
€CTECTBEHHOHAYYHBIE 3HAHUS JUISI00BSICHEHUS
SIBIICHUSI OPUEHTUPOBATHCS B PA3ITMUHBIX
HMCTOYHHMKAX MHGOPMAINH (TEKCTE Yy4eOHOTO
ocoOws1, HAyYHO-TIOMYJISIPHOM JIUTEepaType,
OMOJOTUYECKHX CIOBAPSAX U CIIPABOYHHKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETe),
aHAJIM3UPOBATh MHPOPMAIUIO PA3ITUYHBIX BUJIOB
U GopM mpeacTaBIeHUs, KPUTUICCKH OIICHUBATH
€€ TOCTOBEPHOCTH U

HenpoTtuBopeunBoCTs.
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4 — nenens
STHBapSI

CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH

OnuceIBaTh U OLIEHUBATH CIIOCOOBI, KOTOPHIE
HCITONIB3YIOT YUYEHBIC, YTOOBI 00ECTICUNUTD
HAAEKHOCTD TAHHBIX U IOCTOBEPHOCTH
00bscHeHM. [[pUMEHUTH COOTBETCTBYIOIINE
€CTECTBCHHOHAYYHBIC 3HAHUS JJIsl OOBSICHEHUS
aBieHus. Pacio3HaBath U (hOpMynHpOBaTHIIETb
JTAHHOTO UCCIen0oBaHus POPMYITUPOBATH
3aMpocChl U MPUMEHSATH Pa3TUYHbIE METOABI IPU
HoucKe U 0TOope pU3nUecKoit nHpopmalmu,
HEO0OXOAMMOM IJIs1 BEITOJTHEHUSI YUEeOHBIX 3a/1a4.
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5 — Hexensa
STHBaPSI

VYpoxk-konpepenuus "Llkana
3JICKTPOMArHUTHBIX BOJIH.
HCHO.HEBOB&HPIG SHGKTpOMaI‘HI/ITHBIX
BOJIH JIJI1 COTOBOM CBsA3U"

OnuceiBaTh U OLCHHUBAThH CHOCO6BI,KOTOpBIe
HCITONIB3YIOT YUYEHBIC, YTOOBI 00ECTICUNUTD
HaI[é)KHOCTB AAaHHBIX U JOCTOBCPHOCTDH
00bscHeHM. [[pUMEHUTH COOTBETCTBYIOIINE
CCTCCTBCHHOHAYYHBIC 3HAHUWA IJIs 06’b}ICH€HI/I$I




siBIIeHUs. Pacrio3HaBath U (hOpMyITHPOBATHIICITH
JTAHHOTO UCCIen0oBaHus POPMYITUPOBATH
3aMPOCHI M PUMEHSTH Pa3IUIHBIC METOBI TIPH
HoUcKe U 0TOope pU3nvecKoit nHpopmarmu,
HEO0OXOAMMOM IJIs1 BEITOJTHEHUSI YUEeOHBIX 3a/1a4.

5 — Henend YMeHHne KpUTUYECKH OLICHUBATh U
sHBaps:; 1 — WHTEPIPETHPOBATh HHPOPMAITHIO (PU3HIECKOTO
Heaens COJIepKaHus1, BKIIOYAIOUIYIO TICEBIOHAYYHBIE
deBpans 3HAHMS U3 Pa3TIUYHBIX UCTOYHHUKOB (CpeCTBa
MaccoBOW MH(pOpPMALIUU, HAYYHO-TIOMYJISIPHbIE
Ypok-uccnenosanue "M3ydenue (opmaiu, Hay yIip
. MaTepuabl), paccMaTpuBaTh rio0aibHbIE
59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
" HKOJIOTHYECKHUE MPOOIEMbI COBPEMEHHOCTH,
MOMOILIBI0 MOOWIJIBHOTO Tene(oHa
(dbopMUPOBATH IO OTHOLIEHUIO K HUM
COOCTBEHHYIO MO3UIHI0. CaMOCTOSTETLHO
BBIOMPATH ONTUMATILHYIO (DOPMY MpECTaBICHUS
¢usnueckoit nuupopmaru (cxemsl, rpaduk,
JMarpaMMbl, TAOJIUIIBI, PUCYHKH U IPYTOE).
5 —Hexnend CamocTOosTeNbHO BHIOMPATh ONTUMAIIBHYIO
Pemenue 3anau Ha onpenenenue .
sHBaps:; 1 — dbopmy nipeacTaBiIeHUS HUZHICCKOM
60 YaCTOTEI U JUINHBI
Heaens . uHpopManuu (CXeMbl, TpaduKu, TUarpaMMel,
AIIEKTPOMATHUTHOW BOJTHBI
deBpans TaOJIMITBI, PUCYHKH U APYTOE).
1- Henens [IpuMeHUTH COOTBETCTBYIOIINE
¢espans; 2 €CTECTBEHHOHAYYHBIC 3HAHUS UTSIO0BSICHCHHUS
HEACIIA SIBJICHUSI OPUCHTHUPOBATHCA B Pa3IMYHBIX
(espans UCTOYHUKAX UH(popMaIHu (TekcTe yd4eOHOro
ocoOusi, HayYHO-MOMYJISIPHOM TUTEepatype
DNeKTpOMarHuTHasl IPUPO/Ia CBETA. > Hay YIAp PATYPE,
OMOJIOTUYECKHX CIIOBAPSIX U CIIPABOYHUKAX,
61 CxopocTth cBeTa. BonHoBbIE
o KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHeTe),
CBOICTBa CcBETa
aHATM3UPOBATh UH()OPMAIIHIO Pa3IMYHBIX BUI0B
U GopM npeacTaBIeHUs, KPUTUYECKH OIICHUBATh
€€ IOCTOBEPHOCTD U
HenpoTtuBopeunBOCTb.
1- genens . OnuceIBaTh U OIICHUBATH CIIOCOOBI, KOTOPHIC
Hcrounnku ceera. [IpsmonuneitHoe N
deBpans; 2 UCTIONB3YIOT yU&HBIE, YTOOBI 00€CIICUNTh
62 pacnpocTpaHeHue CBETA. 3aTMEHHUS N
Heaens Conttta v JIyHbI HaJAEKHOCTh JAHHBIX U IOCTOBEPHOCTH
¢espains Y o0bsacHeHull. [IpuMEeHUTb COOTBETCTBYIOIIUE




€CTECTBCHHOHAYYHBIC 3HAHUS JITsI OOBSICHCHHUS
siBiIeHUs. Pacnio3HaBaTh 1 (pOPMyYITHUPOBATHIIENTb
JAHHOTO WCCIIeIOBaHMS (POPMYITUPOBATH
3aMmpoChl ¥ MPUMEHSThH Pa3INIHBIC METOBI TIPH
MOMCKE U 0TOOpe hu3HIecKoi HHPOpPMAIIHH,
HE0OXO0IMMO sl BRIOJTHEHHS YUeOHBIX 33/1a4.
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2- Hexensa
dbeBpans

3aKOH OTpa)KEHHs CBETA. 3epKaja.
Pewrenue 3anau Ha npuMEHEHUE
3aKOHA OTPa)KCHUs CBETA

YMeHue KpUTHYECKH OIICHUBATH U
UHTEPIPETHPOBATH HHPOPMAITUIO (PU3UIECKOTO
COZIeprKaHMs, BKJIIOYAIOIYIO TICEBIOHAYYHBIC
3HAHUS U3 Pa3IMYHBIX HCTOYHHUKOB (CpeicTBa
MaccoBO MHPOPMAINH, HAYYHO-TIOTYISIPHBIC
MaTepHalbl), paccMaTpUBaTh II100aIbHBIE
9KOJIOTHYECKHE TPOOIIEMbI COBPEMEHHOCTH,
¢dbopMHpOBATH IO OTHOIICHHUIO K HUM
COOCTBEHHYIO MO3UNNI0. CaMOCTOSATETHHO
BBIOMPATH ONTHUMAJIBHYIO (POPMY IIPECTABICHHUS
buszndeckoit nHGopManKK (CXeMBbI, TpapuKH,
JMarpaMMbl, TaOJIMIbL, PUCYHKH U IPYTOE).
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3- genensa
dbeBpans

[Ipenomnenue cpera. 3aKOH
MMPCIOMJICHUA CBCTA

[IpyMeHHUTH COOTBETCTBYIOIIHE
€CTECTBEHHOHAYUYHBIE 3HAHUS JUISI00BSICHEHUSI
SIBIICHUSI OPUEHTUPOBATHCS B PA3ITMUHBIX
HMCTOYHHMKAX MHGOPMAINH (TEKCTE Y4eOHOTO
ocoOus1, HAyYHO-TIOMYJISIPHOM JIUTEepaType,
OMOJIOTUYECKHX CIOBAPSAX U CIIPABOYHHKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHEeTe),
aHAJIM3UPOBATh MHPOPMAIUIO PA3IUYHBIX BUJIOB
u GopM mpeacTaBIeHNs, KPUTUICCKH OIICHUBATH
€€ TOCTOBEPHOCTH U

HenpoTtuBopeunBoCTs.
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3- Henens
deBpans

[TonHOE BHYTpEHHEE OTpaXKEHUE
cBera. Mcronp30Banue IOJTHOTO
BHYTPEHHETO OTPAXKEHHUS B
OINITHMYECKUX CBETOBOIAX

CamocTosTeNbHO BBIOMPATh ONTUMAIIBHYIO
dbopmy nipeacTaBiIeHUS HUZHICCKOM
uHpopManuu (CXeMbl, TpaduKu, TUarpaMMsl,
TaOJIMITBI, PUCYHKH U APYTOE).
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3- Henens
deBpans

JlaGoparopHas paboTa
"HccnenoBanve 3aBUCUMOCTH yTIJIa
MPEJIOMJICHUSI CBETOBOT'O JIy4a OT

OnuceiBaTh U OLCHHUBAThH CHOCO6BI,KOTOpBI€
UCITONIB3YIOT YUYEHBIC, YTOOBI 00ECTICUNUTD
HaI[é)KHOCTB JAaHHBIX U JOCTOBCPHOCTDb




yIJia najicHus Ha rpaHuiie "BO3ayX-

nn

CTCKIJIO

00bscHeHM. [[pUMEHUTH COOTBETCTBYIOIINE
€CTECTBCHHOHAYYHBIC 3HAHUS JJIsl OOBSICHCHUS
siBNeHns. Pacmo3HaBaTh u (hOpMyITHUpPOBATHIICITH
JAHHOTO UCCIen0BaHus (POPMYITUPOBATH
3aIpoChl ¥ MPUMEHSTH Pa3IMYHbIC METOIBI ITPH
HoucKe U 0TOope pu3nveckoit nHpopmammu,
HEOOXOAMMOM JIJIs1 BEITIOJTHEHUST YUeOHBIX
3a/ad.
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4- genens
dbeBpans

Ypok-koHpepeHuus
"Mcnonp30BaHuE MMOJTHOTO
BHYTPEHHETO OTPAXKEHHUS:
CBETOBOJIBI, ONITUKOBOJIOKOHHAS
CBA3b"

[IpyMeHUTH COOTBETCTBYIOIIHE
€CTECTBEHHOHAYUYHBIE 3HAHUS JUISI00BSICHEHUS
SIBIICHUSI OPUEHTUPOBATHCS B PA3ITMUHBIX
HMCTOYHHMKAX MHGOPMAINH (TEKCTE Y4eOHOTO
ocoOus1, HAyYHO-TIOMYJISIPHOM JIUTEepaType,
OMOJOTUYECKHX CIOBAPSAX U CIIPABOYHHKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHEeTe),
aHAIM3UPOBATH NHPOPMAIUIO PA3IUYHBIX BUJIOB
U GopM mpeacTaBIeHUs, KPUTUIESCKH OIICHUBATH
€€ TOCTOBEPHOCTH U

HenpoTtuBopeunBoCTs.
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4- nenens
deBpans

JInusel. OnTHyecKas CHUia JIUH3bI

[IpuMeHHUTH COOTBETCTBYIOLINE
€CTeCTBEHHOHAYYHbIC 3HAHUS AIT00BSICHEHUS
ABJICHUSI OPUEHTUPOBATHCS B PA3JINYHBIX
UCTOYHUKAX UH(popMaIyu (TekcTe yaeOHOro
nocoOusi, HayYHO-NOMYJIAPHOM JIUTEpAType,
OMOJIOTNYECKHX CIIOBAPSX U CIIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE),
aHAJIM3UPOBaTh UH(OPMALIMIO Pa3IMYHBIX BUI0B
U (hopM mpescTaBieHUs, KpUTUYECKH OLIEHUBATh
€€ TOCTOBEPHOCTH U

HEIIPOTUBOPEUYUBOCTb.
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4- genens
dbeBpans

[MocTpoenne n3obpaxkeHu B TMH3aX

[IpuMeHNUTH COOTBETCTBYIOLINE
€CTECTBEHHOHAYYHbIC 3HAHUS AIS00BSICHEHUS
SBJICHHUS] OPUEHTUPOBATHCS B PA3JIMYHBIX
UCTOYHUKAX UH(popMaIHu (TekcTe yd4eOHOro
1oco0Ousi, HayYHO-IIOMYJISIPHOM IUTEeparype,




OMOJIOTMYECKHX CIIOBAPSX U CIIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE),
aHAJIM3UPOBaTh MH(OPMALIMIO Pa3IMYHBIX BUI0B
U (hopM mpescTaBieHus, KpUTUYECKH OLIEHUBATh
€€ TOCTOBEPHOCTH U

HenpoTuBopeunBOCTS.

5- Henens JlaboparopHas paboTa CaMOoCTOATEIHHO BEIOUPATh ONTUMAIBHYIO
70 deBpans "Onpenenenne GOKyCHOTO dbopmy nipeacTaBiIeHUS HUZHIECKOM
PacCTOSIHUSA U ONITUYECKOU CHJIBI uHpopManuu (Cxembl, rpaduKu, TuarpaMMsl,
cobuparoniei JuH3bI" TaOJIMITBI, PUCYHKH U APYTOE).
5- Henens OnwuceIBaTh U OLEHUBATH CIIOCOOBI,KOTOPHIE
despans; 1 UCITONIB3YIOT YUEHBIC, YTOOBI 00ECTICUNUTD
Hesens Ha/I&KHOCTh JJAHHBIX U IOCTOBEPHOCTh
Mapra 00bscHeHM. [[pUMEHUTH COOTBETCTBYIOIINE
71 Ypok-koH(pepenmus "OnTudeckue €CTECTBCHHOHAYYHBIC 3HAHUS JJIsI OOBSICHEHUS
JIUH30BBIC TPHOOPHI" sBiieHus. Pacnio3naBars u popMyMpoBaThieb
JAHHOTO UCCIeN0BaHus POPMYTUPOBATH
3aMpoChl U MPUMEHSTH PA3TUYHbIE METOABI IPU
HoucKe U 0TOope pU3nvecKoit nHpopmalmu,
HEOOXOAMMOM J1J1s1 BBITIOJTHEHUS YUEOHBIX 3a71a4.
5- Henens CamocTosTeNbHO BEIOMPATh ONTUMAIIBHYIO
7 depas; 1 ['11a3 xak ontuyeckasi cucrema. dbopmy nipeacTaBiIeHUS HUZHIECKOM
Heaens 3peHue uHpopManuu (cxembl, rpaduKu, TuarpaMMsl,
MapTa TaOJIMITBI, PUCYHKH U APYTOE).
2- Hepens CamocTOosTeNbHO BBIOMPATh ONTUMAIIBHYIO
73 MapTa VYpoxk-koupepennus "ledexTs dbopmy nipeacTaBiIeHUS HUZHICCKOM
3penus. Kak coxpanuts 3peHue" uHpopManuu (cxembl, rpaduKu, TuarpaMMsl,
TaOJIMITBI, PUCYHKH U APYTOE).
2- Hepens HpI/IMeHI/ITB COOTBETCTBYIOIIIHE
MapTa €CTCCTBCHHOHAYYHBIC 3HAHUS JUIIOOBSICHEH U
PasIIOWEHHE GEIIOTo CBETa B CIIEKT. SBJICHUSI OPUEHTHPOBATHCS B PA3IUUHBIX
Onprrst Hirorona. ClokeHne UCTOYHUKAX HHPOpMAIIH (TG}(CTG y4eOHOro
74 mocoOusi, HayYHO-TIONYJISIPHOU JINTEpaType,

CHEKTpaJIbHBIX 11BETOB. [lucnepcus
cBeTa

OMOJIOTUYECKHX CIIOBAPSX U CIIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHETE),
aHAJIM3UPOBATh NHPOPMAIUIO PA3IUYHBIX BUJIOB
U (hopM mpescTaBieHUs,, KPUTHYECKH OLICHUBATh




€€ TOCTOBEPHOCTb.
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2- Henend
MapTa

JlaboparopHas pabota "OnBITHI 110
Pa3I0KEeHUIO OETIOT0 CBETA B CIIEKTP
Y BOCIIPHUSTHIO [IBETA MPEAMETOB IIPH
uX HaOJIIOJICHUY Yepe3 [BETOBEIC
bunbTph"

OnuceIBaTh U OLIEHUBATH CIIOCOOBI, KOTOPHIE
UCITONIB3YIOT YUYEHBIC, YTOOBI 00ECTICUNUTD
HAAEKHOCTD TAHHBIX U IOCTOBEPHOCTH
00bscHeHM. [[pUMEHUTH COOTBETCTBYIOIINE
€CTECTBCHHOHAYYHBIC 3HAHUS JJIsl OOBSICHEHUS
aBneHus. Pacio3HaBath U (hOpMynHpOBaTHIIENTb
JAHHOTO UCCIeN0BaHus POPMYTUPOBATH
3aMpocChl U MPUMEHSATH Pa3TUYHbIE METOABI IIPU
HoucKe U 0TOope pu3nvecKoit nHpopmammu,
HEO0OXOAMMOM IJIs1 BEITOJTHEHUSI YUEeOHBIX 3a/1a4.
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3- Henena
MapTa

VYpok-npaktukym "BoigHoBbIE
CBOMCTBA CBETA: IUCIIEPCHS,
uHTepdepeHius u qudpaxuus"

YmMmenne KPpUTHYCCKU OLICHUBATHL U
WHTEPIPETHPOBATh HHPOPMAITHIO (PU3HIECKOTO
COACPpIKaHHU, BKIIIOYAIOIYTO IICCBJOHAYYHbBIC
3HAHUS U3 Pa3IMYHBIX UCTOYHUKOB (CpPEICTBA
MaccoBOW MH(pOpMALIUU, HAYYHO-TIOMYJISIPHbIE
MaTepHuaJbl), paCCMaTpUBaTh rI100aTbHbIE
IKOJIOTHUYECKHE TTPOOJIEMbI COBPEMEHHOCTH,
(dbopMHpOBATH IO OTHOIICHHUIO K HUM
COOCTBEHHYIO TO3HIIHIO.
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3- genensa
MapTa

OmnbiThl Pesepdopaa u muianerapHast
MOJIeIb aTOMa

CaMoCTOSTEhHO BHIOMPATh ONITUMAITEHYTO
dbopMy mpeacTaBieHus: GU3HIECKON
nHpopmanuu (cxemsl, TpaduKu, TUarpaMMmel,
TaOJIHUIIBI, PUCYHKH M JPYTOE).
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3- Henena
MapTa

IToctynarter bopa. Moaens atoma
bopa

OnuceIBaTh U OLIEHUBATH CIIOCOOBI, KOTOPHIE
HCITONIB3YIOT YUYEHBIC, YTOOBI 00ECTICUNUTD
HaAEKHOCTD TJAHHBIX U IOCTOBEPHOCTH
00bscHeHM. [[pUMEHUTH COOTBETCTBYIOIINE
€CTECTBCHHOHAYYHBIC 3HAHUS JJIsI OOBSICHEHUS
apneHus. Pacio3HaBath U (hOpMynHpOBaTHIIETb
JAHHOTO UCCIen0BaHus POpPMYITUPOBATH
3aMpoChl U MPUMEHSATH PA3TUYHbIE METOABI IPU
HoucKe U 0TOope pU3nvecKoit nHpopmalmu,
HEO0OXOAMMOM IJIs1 BEITOJTHEHUSI YUEeOHBIX 3a/1a4.
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4- nenens
MapTa

Hcenyckanue v noriomeHue cBera
atomoM. KBanTrl. JInHeluaTrie
CIEKTPbI

YmMmenne KPpUTHYCCKU OLICHUBATHL U
WHTEPIPETHPOBATh HHPOPMAITHIO (PU3HIECKOTO
COACPIKAHHM A, BKIIIOYAIOIIYI0 IICCBAOHAYYHBIC




3HAHUS U3 Pa3IMYHBIX UCTOYHUKOB (CpPEICTBA
MaccoBOi MHGOPMAIUHU, HAYIHO-TIOMYJIIPHBIC
MaTepHaJbl), paCCMaTPpUBATh rI100aTbHbIE
HKOJIOTHYECKHUE MPOOIEMbI COBPEMEHHOCTH,
(dopMHpOBATh IO OTHOIICHHUIO K HUM
COOCTBEHHYIO MO3UIHI0. CaMOCTOSTETLHO
BBIOMPATH ONTUMATIBLHYIO (DOPMY MpECTaBICHUS
¢usnueckoit nuupopmaru (cxemsl, rpaduk,
JMarpaMMbl, TAOJIUIIBI, PUCYHKH U IPYTOE).
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4- nenens
MapTa

VYpoxk-npaktukym "HaOmonenue
CIIEKTPOB UCITyCKaHUs"

[IpuMeHHUTH COOTBETCTBYIOLINE
€CTeCTBEHHOHAYYHbIC 3HAHUS AI00BSICHEHUS
SBJICHUSI OPUEHTHPOBATHCS B PA3TUYHBIX
UCTOYHUKAX UH(pOopMaIu (TeKcTe yd4eOHOro
ocoOusi, HayYHO-IOMYJISIPHOI TUTEparype,
(U3UUECKUX CIIOBAPSIX U CIPABOYHUKAX,
KOMITHIOTEPHBIX 0a3ax JaHHBIX, B IHTEepHETE),
aHaAJTM3UPOBATh MH()OPMAIIHIO Pa3TMYHBIX BUI0B
U GopM npeacTaBIeHUs, KPUTUYECKH OIICHUBATh
€€ IOCTOBEPHOCTD U

HEIPOTUBOPEUMBOCTb.
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4- nenens
MapTa

PamnoakTHBHOCTE U €€ BUIBI

CamocTosTeNbHO BBIOMPATh ONTUMAIIBHYIO
dbopmy nipeacTaBiIeHUS HUZHICCKOM
uHpopManuu (cxembl, rpaduKu, TuarpaMMsl,
TaOJIMITBI, PUCYHKH U APYTOE).
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1- Henens
anpes

CtpoeHue aTOMHOTO sipa.
Hyxknonnast Moaenb

OnuceIBaTh U OLIEHUBATH CIIOCOOBI, KOTOPHIE
HCITONIB3YIOT YUYEHBIC, YTOOBI 00ECTICUNUTD
HAAEKHOCTD TAHHBIX U IOCTOBEPHOCTH
00bscHeHM. [[pUMEHUTH COOTBETCTBYIOIINE
€CTECTBCHHOHAYYHBIC 3HAHUS JJIsI OOBSICHEHUS
apneHus. Pacio3HaBath U (hOpMynHpOBaTHIIETb
JTAHHOTO UCCIen0oBaHus POPMYITUPOBATH
3aMpoChl ¥ MPUMEHSATH Pa3TUYHbIE METOABI IPU
HoucKe U 0TOope pU3nvecKoit nHpopmalmu,
HEOOXOAMMOM 17151 BBITIOJTHEHUS YUEOHBIX 3a71a4.
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1- Henens
anpens

PannoakTuBHBIEC IpEBpaIICHUS.
N30TONEI

[IpuMeHHUTH COOTBETCTBYIOLINE
€CTECTBEHHOHAYYHbIC 3HAHUS AIS00BSICHEHUS
ABJICHUSI OPUEHTUPOBATHCS B PA3JIMYHBIX




HMCTOYHHMKAX MHPOPMAINH (TEKCTE Y4eOHOTO
ocoOwus1, HAyYHO-TIOMYJISIPHOM JIUTEepaType,
OMOJOTUYECKHX CIOBAPSAX U CIIPABOYHHKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHEeTe),
aHAIM3UPOBATh NHPOPMAIUIO PA3IUYHBIX BUJIOB
u GopM mpeacTaBIeHNs, KPUTUICCKH OIICHUBATH
€€ TOCTOBEPHOCTH U

HenpoTtuBopeunBoCTs.
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1- genens
anpes

Pemrenue 3agad mo reme:
"PagmnoakTHBHBIE TTpEBpaILICHUS'

CaMoCTOSTEThHO BHIOMPATh ONITUMAITEHYTO
dbopMy mpeacTaBieHus: GU3HIECKON
nHpopmanuu (cxemsl, TpaduKu, TUarpaMMmel,
TaOJIHUIIBI, PUCYHKH M JPYTOE).
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2- Hexensa
anpes

IIepuon nonypacnana

OnuceIBaTh U OLIEHUBATH CIIOCOOBI,KOTOPHIE
UCTIONB3YIOT YUEHBIE, YTOOBI 00ECTICUNTh
HaAEKHOCTh TAHHBIX U IOCTOBEPHOCTH
o0bsicHenuil. [I[puMeHUTH COOTBETCTBYIOIINE
€CTECTBEHHOHAYUYHbIE 3HAHUS JIsl OOBSICHEHUS
siBIIeHUs. Pacnio3HaBaTh 1 (pOpPMYITMPOBATHIIENTb
JAHHOTO UCClen0oBaHus (pOpMyYIUPOBAThH
3aMmpoChl ¥ MPUMEHSTH Pa3INIHBIE METOBI TIPH
MOMCKE U 0TOOpe hr3HIecKoi HHPOpPMaIIHH,
HE0OXO0IMMOM sl BRITOJTHEHHS YUeOHBIX 33/1a4.
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2- Hexensd
anpes

VYpoxk-koH(pepeHus
"PannoakTHBHBIE U3TyUEHUS B
MpUpOAE, MEAUIINHE, TEXHUKE"

OnuceIBaTh U OLIEHUBATH CIIOCOOBI,KOTOPHIE
UCTIOJNIB3YIOT YUEHBIE, YTOOBI 00ECTICUNTh
HaJAEKHOCTh TAHHBIX U IOCTOBEPHOCTH
o0bsicHeHuil. [I[puMeHUTH COOTBETCTBYIOIINE
€CTECTBEHHOHAYYHbIE 3HAHUS JIsl OOBSICHEHUS
siBIIeHUs. Pacrio3HaBaTh 1 (pOpPMYITHUPOBATHIIENTb
JAHHOTO UCCienoBaHus pOpMyIUPOBAThH
3aMmpoChl ¥ MPUMEHSThH Pa3INIHBIE METOBI TIPH
MOMCKE U 0TOOpe hr3HIecKoi HHPOpPMAIIHH,
HE0OXO0IMMO sl BRIIOJTHEHHS YUeOHBIX 33/1a4.
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2- Hexensd
anpes

S nepuble peakuuu. 3aKOHBI
COXpPaHEHHUS 3apsA0BOrO U
MacCcOBOI'0 YHCET

YMeHue KpUTHYECKH OIICHUBATH U
UHTEPIPETHPOBATH HHPOPMAIUIO (PU3UIECKOTO
COZIeprKaHMs, BKJIIOYAIONIYIO TICEBIOHAYYHBIC
3HAHUS U3 Pa3IMYHBIX HCTOYHHUKOB (Cpe/cTBa




MaccoBO MHPOPMAINH, HAYYHO-TIOYIIPHBIC
MaTepHalbl), pacCMaTpUBaTh II100aIbHBIE
9KOJIOTHYECKHE TPOOIIEMbI COBPEMEHHOCTH,
(dbopMHpOBATH IO OTHOLICHHUIO K HUM
COOCTBEHHYIO MO3UNNI0. CaMOCTOSATETHHO
BBIOMPATh ONTHUMAJIBHYIO (POPMY IIPECTaBICHUS
buzndeckomHbopMariu (CXeMbl, rpaduKH,
JIarpaMMbl, TaOJIMIbL, PUCYHKH U IPYTOE).
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3- genensa
anpes

3H€pI‘I/I$I CBSI3U ATOMHBIX AOCP.
CB43b MacChl U SHEPTUH

CaMoCTOSTEThHO BHIOMPATh ONITUMAITEHYTO
dbopMy mpeacraBieHus: GU3HIECKON
nHpopmaruu (cxemsl, TpaduKu, TUarpaMMel,
TaOJIHUIIBI, PUCYHKH U JPYTOE).

&9

3- genensa
anpes

Pemenue 3amaud no treme "SAnepueie
peakiuu"

[IpyMeHHUTH COOTBETCTBYIOIIHE
€CTECTBEHHOHAYYHBIE 3HAHUS JUISI00BSICHEHUSI
SIBIICHUSI OPUEHTUPOBATHCS B PA3ITMYHBIX
HMCTOYHHMKAX MHGOPMAINH (TEKCTE Y4eOHOTO
ocoOwus1, HAyYHO-TIOMYJISIPHOM JIUTEepaType,
OMOJIOTUYECKHX CIOBAPSAX U CIIPABOYHHKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE),
aHAIM3UPOBATh MHPOPMAIUIO PA3IUYHBIX BUJIOB
U GopM mpeacTaBIeHUs, KPUTUICCKH OIICHUBATH
€€ TOCTOBEPHOCTH U

HenpoTtuBopeunBoCTs.
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3- Henena
anpens

PeaKI_[I/II/I CHUHTE3a U ACIICHUS }II[ep.
Nctounuku sHeprun CosiHIa U 3BE31T

OnuceIBaTh U OLIEHUBATH CIIOCOOBI, KOTOPHIE
HCITONIB3YIOT YUYEHBIC, YTOOBI 00ECTICUNUTD
HAAEKHOCTD TAHHBIX U IOCTOBEPHOCTH
00bscHeHM. [[pUMEHUTH COOTBETCTBYIOIINE
€CTECTBCHHOHAYYHBIC 3HAHUS JJIsI OOBSICHEHUS
apneHus. Pacio3HaBath U (hOpMynHpOBaTHIIETb
JAHHOTO UCCIen0oBaHus POPMYITUPOBATH
3aMpoChl ¥ MPUMEHSATH Pa3TUYHbIE METOABI IPU
HoucKe U 0TOope pU3nvecKoit nHpopmalmu,
HEO0OXOAMMOM IJIs1 BEITOJTHEHUSI YUEeOHBIX 3a/1a4.
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4- nenens
anpens

Ypok-koHpepenmus "Anepras
sHepreTuka. JlencTus
PAAOAKTUBHBIX H3J’Iy‘-1€HHI>i Ha

YmMmenne KPpUTHYCCKU OLICHUBATHL U
WHTEPIPETHPOBATh HHPOPMAITHIO (PU3HIECKOTO
COACPIKAHHMA, BKIIIOYAIOIIYIO IICCBAOHAYYHBIC




JKUBBIE OpraHu3Mbl"

3HAHUS U3 Pa3IMYHBIX UCTOYHUKOB (CpPEICTBA
MaccoBOi MHGOPMAIUHU, HAYIHO-TIOMYJIIPHBIC
MaTepHaJbl), paCCMaTPpUBATh rI100aTbHbIE
HKOJIOTHYECKHUE MPOOIEMbI COBPEMEHHOCTH,
(dopMHpOBATh IO OTHOIICHHUIO K HUM
COOCTBEHHYIO MO3UIHI0. CaMOCTOSTETLHO
BBIOMPATH ONTUMATIBLHYIO (DOPMY MpECTaBICHUS
¢usnueckoit nuapopmaryu (cxemsl, rpaduk,
JMarpaMMbl, TAOJIUIIBI, PUCYHKH U IPYTOE).

4- nenens [ToaroroBka K KOHTPOJILHOU padboTe CaMOCTOATEIHHO BEIOUPATH ONTUMAIBHYIO
9 anperns 1o TeMe "DIIEKTPOMArHuTHOE MOJIE. dbopmy nipeacTaBiIeHUS HUZHICCKOM
ONEKTPOMAarHUTHHIE BOJIHBI. uHpopManuu (CXeMbl, TpaduKu, TUarpaMMel,
KBaHTOBBIC siBICHUS" TaOJIMITBI, PUCYHKH U APYTOE).
4- nenens [IpuMeHUTH COOTBETCTBYIOIINE
arpens €CTECTBCHHOHAYYHBIC 3HAHUS UTSIO0BSICHEHHUS
SIBJICHUSI OPUEHTHPOBATHCS B PA3TUYHBIX
UCTOYHUKAX HHPopManuu (TEKCTe y4eOHOTO
KonTponbhas pabota no teme ocoOus1, HayYHO-IOMYJISIPHOM TUTEparype,
93 "DeKTpOMarHUTHOE MOJIE. OMOJIOTUYECKHX CIIOBAPSX U CIIPABOYHUKAX,
ONEeKTPOMarHUTHBIE BOJHBI. KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHeTe),
KBanroBsle sBineHns" aHaATM3UPOBATh UH(OPMAIIHIO Pa3IMYHBIX BUI0B
U GopM IMpeacTaBIeHUs, KPUTUYECKH OIICHUBATh
€€ IOCTOBEPHOCTb U
HenpoTtuBopeunBOCTb.
5- Henens OnuceIBaTh U OIICHUBATH CIIOCOOBI, KOTOPHIC
anpes UCTIOJNIB3YIOT YUEHBIE, YTOOBI 00ECTICUNTh
HaJAEKHOCTh TAHHBIX U IOCTOBEPHOCTH
00BsicHeHuil. [[puMEHUTH COOTBETCTBYIOIITUE
[ToBTOopenue, oboOIICHNE.
94 JTaBopaTopHbie paBoTLI 110 KypCy €CTECTBEHHOHAYYHbIE 3HAHUS JIsl OOBSICHEHUS
"BsamvoseiicTaie Ten” siBIIeHUs. Pacrio3HaBaTh 1 (pOpPMYITHUPOBATHIIENTb
JAHHOTO UcCien0oBaHus pOpMyYIUPOBAThH
3aMmpoChl ¥ MPUMEHSThH Pa3INIHBIE METOBI TIPH
MOMCKE U 0TOOpe hr3HIecKoi HHPOpPMAIIHH,
HE0OXO0IMMOM sl BRITOJTHEHHS YUeOHBIX 33/1a4.
95 2 — Henens [ToBTOpenue, o600IeHNE. Permenune CamocTosATeIbHO BEIOUPATh ONTUMATBHYO
Masi pacUeTHBIX U KaYeCTBEHHBIX 3a/1a4 dbopMy npeacTaBieHus: GU3HIECKON




o TeMe "TeroBbie mponecch”

nHpopmanuu (cxemsl, TpaduKu, TUarpaMMBl,
TaOJIHUIIBI, PUCYHKH M JPYTOE).
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2 — Heneas
Mas

[ToBTOpenue, o600IeHNE. Permenune
pacUeTHBIX U KaYeCTBEHHBIX 3a/1a4
o teme "KIIJ] TermnoBbIx
nBuraresuei”

YMeHue KpUTHYECKH OILICHUBATH
UHTEPIPETHPOBATH HHPOPMAIUIO (PU3UIECKOTO
COZIeprKaHMs, BKJIIOYAIONIYIO TICEBIOHAYYHBIC
3HAHUS U3 Pa3IMYHBIX HCTOYHHUKOB (Cpe/IcTBa
MaccoBO MHPOPMAINH, HAYYHO-TIOYISIPHBIC
MaTepHalbl), pacCMaTpUBaTh II100aIbHBIE
9KOJIOTHYECKHE TPOOIIEMbI COBPEMEHHOCTH,
(dbopMHpOBATH IO OTHOLICHHUIO K HUM
COOCTBEHHYIO MO3HUINI0. CaMOCTOSATETHHO
BBIOMPATH ONTHUMAJIBHYIO (POPMY IPECTABICHHUS
buszndeckoit nHGopManuK (CXeMBbI, TpapuKH,
JIMarpaMMbl, TaOJIMIbL, PUCYHKH U IPYTOE).
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3-Henensa
Mas

[ToBTOpenue, o600IeHNE. Permenune
PACUCTHBIX U KAYCCTBCHHLIX 3a/1a4
o Teme "KIIJ] anexktpoycTtaHoBOK"

[IpyMeHUTH COOTBETCTBYIOIIHE
€CTECTBEHHOHAYYHBIE 3HAHUS JUISI00BSICHEHUSI
SIBIICHUSI OPUEHTUPOBATHCS B PA3ITMUHBIX
HMCTOYHHKAX MHGOPMAINH (TEKCTE Y4eOHOTO
ocoOus1, HAyYHO-TIOMYJISIPHOM JIUTEepaType,
OMOJIOTUYECKHX CIOBAPSAX U CIIPABOYHHKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHEeTe),
aHAJIM3UPOBATh NHGOPMAIUIO PA3IUYHBIX BUJIOB
u GopM mpeacTaBIeHNs, KPUTUIESCKH OIICHUBATH
€€ TOCTOBEPHOCTH U

HenpoTtuBopeunBocTs.
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3-Henens
Mas

[ToBTOpenue, oboOIICHNE.
JlaGopaTopHbie pabOTHI 110 KypCy
"CBeToBbI€ sIBICHUS"

CamocTosTeNbHO BHIOMPATh ONTUMAIIBHYIO
dbopmy nipeacTaBiIeHUS HUZHICCKOM
uHpopManuu (CXeMbl, TpaduKu, TUarpaMMsl,
TaOJIMITBI, PUCYHKH U APYTOE).
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3 Henensa -
Mast

[ToBropenue, 06o0menue. Padora ¢
TEKCTaMU 110 TeMe "3aKOHbI
COXPAHEHHUS B MEXaHUKe"

OnuceiBaTh U OLCHHUBAThH CHOCO6BI,KOTOpBI€
HCITONIB3YIOT YUYEHBIC, YTOOBI 00ECTICUNUTD
HaI[é)KHOCTB AAaHHBIX U JOCTOBCPHOCTD
00bscHeHM. [[pUMEHUTH COOTBETCTBYIOIINE
CCTCCTBCHHOHAYYHBIC 3HAHUWA IJIA 06’b}ICH€HI/ISI
aBieHus. Pacio3HaBath U (hOpMynHpoOBaThIIEIb
JTAHHOTO MCCIJIe0BaHUs (OpMYyIUPOBATH




3aMPOCHl M MPUMEHSTH PA3TUIHBIC METOBI TIPH
HoUcKe U 0TOope pU3nvecKoit nHpopmalmu,
HEOOXOAMMOM 17151 BBITIOJTHEHUS YUEOHBIX 3a1a4.
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4 penens
Mas

[ToBTOpenue, 0600meHue. Pabora ¢
tekctamu 1o Teme "Konedanus u
BOJIHBI"

OnuceIBaTh U OLIEHUBATH CIIOCOOBI, KOTOPHIE
UCITONIB3YIOT YUYEHBIC, YTOOBI 00ECTICUNUTD
HAAEKHOCTD TAHHBIX U IOCTOBEPHOCTH
00bscHeHM. [[pUMEHUTH COOTBETCTBYIOIINE
€CTECTBCHHOHAYYHBIC 3HAHUS JJIsI OOBSICHEHUS
aBneHus. Pacio3HaBars U (hOpMynHpoBaThIIEIb
JAHHOTO UCCIen0BaHus POPMYITUPOBATH
3aMpoChl ¥ MPUMEHSATH Pa3TUYHbIE METOABI IPU
HoucKe U 0TOope pU3nvecKoit nHpopmalmu,
HEOOXOAMMOM 17151 BEITIOJTHEHUS YUEOHBIX 3aa4.
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4 penens
Mas

[ToBropenue, 06o0menue. Padora ¢
TekcTaMu 110 TeMe "CBEeTOBEIE
ABJIEHUS"

YMeHue KpUTHYECKU OIICHUBATh U
WHTEPIPETHPOBATh HHPOPMAITHIO (PU3HIECKOTO
COJIep>KaHusl, BKIFOYAIONIYIO IICEBIOHAYYHBIE
3HAHUS U3 Pa3IMYHBIX UCTOYHUKOB (CpPEICTBA
MaccoBOi MH(GOPMAIUHU, HAYIHO-TIOYJIIPHBIC
MaTepHaJbl), pacCCMaTpUBaTh rI100aTbHbIE
HKOJIOTHYECKHUE MPOOIEMbI COBPEMEHHOCTH,
(dopMHpOBATh IO OTHOIICHHUIO K HUM
COOCTBEHHYIO MO3UIHI0. CaMOCTOSTETLHO
BBIOMPATH ONTUMATILHYIO (DOPMY MpECTaBICHUS
¢uzdeckoit unopmarun (cxemsl, rpadukH,
JIMarpaMMbl, TAOJIUIIBI, PUCYHKH U IPYTOE).
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4 penens
Mas

[ToBropenue, 06o0menue. Padora ¢
TeKcTamu 1o Teme "KBaHToBas u
sanepHas pusuka'

CamocTosTeNbHO BEIOMPATh ONTUMAIIBHYIO
dbopmy nipeacTaBiIeHUS HUZHICCKOM
uHpopManuu (CXeMbl, TpaduKu, TUarpaMMsl,
TaOJIMITBI, PUCYHKH U APYTOE).

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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