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ITOACHUTEJIbHAS 3AIIMCKA

OBIIASI XAPAKTEPUCTUKA YUEBHOI'O ITPEJJMETA «®U31UKA»

KonnyecTBo yacoB o yueOHOMY 1uiany: 7-8 kiacc - 684. B roa 24. B Hepenmto, 9 kinacc — 10249. B roja 34. B HEEIIO.
CocraBiena B cooTBeTcTBHH ¢ [IpumepHO paboueld mporpamMmMoii mo (usuke.

Kypc pusuxu — cucreMoo0Opa3yronuii 11 €CTECTBEHHOHAYYHbBIX YUEOHBIX PEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEXkKAT B OCHOBE ITPOLIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHEH, OmoJoruen, acrpoHoMueil u ¢usndeckoil reorpapueii duszmka — 3TO NpPEAMET, KOTOPHIH HE TOJBKO BHOCHT OCHOBHOHM BKIJIAJ| B
€CTeCTBEHHOHAYYHYIO KapTHHY MHpa, HO M MpPENoCTaBisieT Hanbojee siCHble 0Opa3lbl IPUMEHEHHs HAYyYHOTO METOZAa MO3HaHWsA, T € crnocola MoIydeHus
JOCTOBEPHBIX 3HaHUH 0 Mupe HakoHen, ¢pu3nka — 3T0 mpeaMeT, KOTOPBIH HapsAy ¢ APYTUMH €CTECTBEHHOHAYUYHBIMHU MPEAMETaMH JTOJDKEH JaTh IIKOJIbHUKAM
IpeJcTaBIeHNuEe 00 YBIEKaTEIbHOCTH HAYYHOTO UCCIIEOBAHUS U PAJIOCTH CAMOCTOSTEIbHOTO OTKPBITUS HOBOT'O 3HAHUS

Opna W3 raaBHBIX 3a7a4 (pu3nueckoro odpa3oBaHUS B CTPYKType oOmiero oOpa3oBaHHsl COCTOUT B (DOPMHPOBAHMHM €CTECTBEHHOHAYYHON TI'pPaMOTHOCTU U
MHTEpeca K HayKe Y OCHOBHOI Macchl 00y4arouuxcs, KOTOpble B JalbHEWIIeM OyIyT 3aHATHI B CaMbIX pa3HOOOpasHbIX cdepax aesrenbHocTd Ho He MeHee
BOKHOM 3a/laueil SBIISCTCS BBIABICHHE M IMOATOTOBKA TaJaHTJIMBBIX MOJIOABIX JFOACH I MPOJIOJDKEHUsS] 00pa3oBaHUs W JaJIbHEHIICH MpodeccHoHalIbHON
JESITeIbHOCTH B O0JIACTH €CTECTBEHHOHAYYHBIX HCCIEAOBAHUNA W CO3JAHMHM HOBBIX TeXHOJOTHi COracHO MPUHATOMY B MEXKIYHAPOIHOM COOOIIECTBE
omnpexaeneHuio, «KEctecTBeHHOHAyYHasi TPAMOTHOCTh — 3TO CIIOCOOHOCTH YeJIOBEKa 3aHMMAaTh aKTHBHYIO T'PAXIaHCKYIO MO3UIUIO M0 OOIIECTBEHHO 3HAYUMbIM
BOIIPOCaM, CBSI3aHHBIM C €CTECTBEHHBIMU HAyKaMH, U €r0 TOTOBHOCTh HHTEPECOBATHCS €CTECTBEHHOHAYUYHBIMH UJesiMU HaydHO rpaMOTHBIN 4eloBEK CTPEMUTCS
yT-IaCTBOBaTL B apFYMGHTI/IpOBaHHOM O6Cy)KI[CHI/II/I Hp06JI€M, OTHOCAIIUXCA K C€CTCCTBCHHBLIM HaYKaM H TEXHOJJIOTHUAM, 4YTO Tpe6yeT OT HEro CJIGILYIOHH/IX
KOMIIETEHTHOCTEH:

—HAay4YHO 00BACHATH SABJICHUA,
—OICHMUBATh U ITIOHUMAThb 0COOEHHOCTHU HAY4YHOI'O UCCIICAOBAHUA,
—HWHTCPIPETUPOBATHL JAHHBIC U UCIIOJIB30BATh HAYYHBIC JOKA3ATCIbCTBA AJIS TTOJYUCHUA BBIBOJOB

Nzyuenne ¢puzuku criocoOHO BHECTH PENIAOIINI BKIa] B OPMUPOBAHNE €CTECTBEHHOHAYYHON TPaMOTHOCTH 00 YyUYarOIINXCS

HEJIN U3YUEHUA YUEBHOI'O ITPEAMETA «®U31KA»

enn wm3yuyenuss Pu3MKM HAa ypOBHE OCHOBHOTO 00miero oOpaszoBaHusi ompeneneHbl B KoHmenmwmu mpemnogaBanusi ydeOHoro mpeamera «Dusmkay B
oOpa3oBarebHbIX Oprann3zanusx Poccuiickoit deaepanuu, peaau3yronx OCHOBHbIE 00111e00pa3oBaTeNIbHbIE TPOrPaMMBbI, yTBepkKAEHHOH pemenneM Kosierun
MunuctepctBa npocseiienus Poccuiickoit @eaepanuu, nporokon ot 3 aekadps 2019r Ne [1K4BH

Lenu u3ydyenus GU3MKU:
—TIIpHOOpeTeHrne NHTEpeca U CTpeMIICHHsI 00yUaIOIIMXCs K HAYyYHOMY U3yUSHHIO IPUPO/Ibl, pA3BUTHE UX UHTEUIEKTYaIbHBIX U TBOPYECKHX CIIOCOOHOCTEH;
—pa3BUTHE NPEJCTABICHUNA O HAYYHOM METO/I€ TO3HAHUS U (POPMHUPOBAHUE MCCIIEJOBATEIHCKOTO OTHOLICHHUS K OKPYKAIOIIUM SIBJICHHSIM;

—popMupOBaHrE HAYYHOI'O MUPOBO33PEHUS KaK pe3ybTaTa U3y4eHHs] OCHOB CTPOEHUS MaTepuu U (PyHIaMEeHTaIbHBIX 3aKOHOB (DU3HUKH;



—opMupoOBaHrE HAYYHOT'O MUPOBO33PEHUS KaK pe3yabTaTa U3y4eHHsI OCHOB CTPOEHUS MaTepuu U (pyHIaMEeHTaIbHBIX 3aKOHOB (DU3UKH;

—opmupoBanue MpeacTaBICHUA 0 POH (U3UKHU JJIS pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHIA;

—Ppa3BUTHE NPEICTABICHUN O BO3MOXHBIX chepax Oyayriei mpodhecCHOHATBLHOM ASSITETFHOCTH, CBSI3aHHOW ¢ (PU3UKOM, IOATOTOBKA K TabHEHIIIeMYy 00y4eHHUIO
B 3TOM HANpaBJIEHUU

HOCTI/I}KGHI/IC 9THUX ueneﬁ Ha YPOBHE€ OCHOBHOI'O 06H.[CFO O6pa3OBaHI/I$I obecneyuBaeTcs PEIICHUEM CIICAYIOIINX 3aJa4:

—ano6peTeHHe 3HAHWM O AUCKPETHOM CTPOCHHHU BEHIECTBA, O MCXAHUYCCKUX, TCIVIOBBIX, DJICKTPUIYCCKUX, MAIHUTHBIX U KBAHTOBBIX SAIBJICHUAX
—HpI/IO6pCTeHI/IC YMGHI/Iﬁ OIUCHIBATH U OOBICHSITH (1)I/I3I/I‘-IGCKI/I€ SABJICHUA C UCITOJIb30BAHUCM ITOJTYUCHHBIX 3HaHHfI;

—OCBOCHHUEC MCTOAOB PCIICHUSA HpOCTCI‘/‘II_HI/IX paC‘{éTHHX 3aJa4 C UCII0JIb30BAHUEM (I)I/ISI/I‘IGCKI/IX MOI[CJ'IGﬁ, TBOPUYCCKUX U IIPAKTHUKOOPUCHTHUPOBAHHBIX 3a/1a4;

—pa3BUTHE YMEHUI Ha0JII0aTh PUPOIHBIE SBJICHUS U BBIIOJHATH OIBITHL, Ja00paTOpHbIE pabOThl U SKCIIEPUMEHTAIbHBIC UCCIIEI0OBAHUS C UCIIOIb30BAHUEM
M3MEPUTENIbHBIX TPUOOPOB;

—oO0cCBOoeHHEe TPUEMOB paboOThl ¢ HHPOpMAIMEe (U3NYECKOTO COJEp’KaHus, BKIOYas MHQOPMAIMIO O COBPEMEHHBIX JOCTHMKEHHUSX (PU3UKU; aHAIU3 U
KPUTHUYECKOE OIICHWBaHNE NH(POPMAITUY;

—3HaKOMCTBO CO cepamu MpoecCHOHATBHON NESTENbHOCTH, CBI3aHHBIMU C (PM3HMKOM, U COBPEMEHHBIMU TEXHOJIOTHSMH, OCHOBAHHBIMHU Ha JOCTH)KEHHSIX
¢bu3nueckoil Hayku

MECTO YUEBHOI'O ITPEAMETA «®U31KA» B YYHEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OOO ¢usuka sBisiercs 00g3aTeabHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBanus /laHHas mporpaMma npeaycMaTpuBaeT
u3yuenue Gpu3nku Ha 6a30BOM ypoBHE B 00bEMe 238 4 3a Tpu rosa o0ydeHus 1o 2 4 B HeJlento B 7 U § Kilaccax M 1o 3 4 B Hezeno B 9 kiacce B rematnueckom
IUTAHUPOBAHUM JUIsl 7 M § KJIACCOB IPEIIOJIAraeTcs pe3epB BPEMEHH, KOTOPBIM YYUTENIb MOKET HCIOJIb30BaTh 10 CBOEMY YCMOTpPEHHIO, a B 9 Kiacce —
MOBTOPUTEIbHOOO00IIAOIINI MOYITb

COAEPXAHUE YVUYEGHOT 'O ITPEJIMETA «®HU3UKA»

7 kacc
Pa3znen 1. ®usuka u e€ posib B TO3HAHUH OKPYXKAIOLIEro MUpa

®duznka — HayKa O HIpUupoac SIBneHUs IMpuUpoOabI. duszndeckue SBICHUS: MCXAaHUYCCKHUE, TCIUIOBBIC, JJICKTPUUCCKHUE, MArHUTHBIC, CBCTOBBLIC, 3BYKOBBIC.
du3nueckue BeININHbI I/ISMepeHI/IC (I)I/ISI/I‘-ICCKI/IX Bean4uH PU3UIECKHE HpI/I60pLI HOFpCI_HHOCTL H3MepeHHﬁ MC)KI[yHapOZ[HaH CUCTEMA CAMHUIL



Kak ¢usuka u gpyrue ectecTBeHHbIE HAYKU U3y4aloT npupoay EcTecTBeHHOHAay4YHBIN METOI IO3HAHUS: HAOII0/IeHNEe, TOCTAHOBKA HAyYHOT'O BOIIPOCa,
BBIJIBUKEHUE TUIIOTE3, SKCIIEPUMEHT 110 IPOBEPKE I'MII0TE3, 00BbsICHEHNE HabI0JaeMoro ABjieHust Onucanue GU3NUecKuX SBJICHUN C TOMOIIBIO Moieseil

JeMoHcTpauumn

1 Mexanuyeckue, TEIIOBbIE, DJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS

2 Ousnueckre MpuOOPHI U MPOIIEypa MPSIMBIX U3MEPEHUI aHATOTOBBIM U IIU(PPOBBIM TPHOOPOM
JlaGopaTopHbie pabOThI U OIBITHI

1 OmnpeneneHue LEHbI IeJICHUS IIKAIbl U3MEPUTENILHOTO Mprudopa

2 VamepeHue paccTossHUM

3 N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tela

4 OnpeneneHue pa3MepoB MaJIbIX Tell

5.M3Mepenue Temneparypsl Ipy NOMOILHU KUIKOCTHOTO TEPMOMETPA U JaTYMKA TEMIIepaTypbl

6 HpOBe,I[eHI/IC HUCCIICOAOBAHUA 110 IIPOBCPKE 'MITIOTE3bI: AAJIbHOCTDb noiéra [rapuka, NymeHHOro ropu3oHTaJlbHO, TCM 6OJ'IBI_HG, yeM OOJIbIlIE BHICOTA ITyCKa

Paznen 2. [lepBoHauanbHBIC CBEICHUS O CTPOSHUH BEIIIECTBA
CrtpoeHue BeniecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl OTbIThI, JOKa3bIBAIOUIUE JUCKPETHOE CTPOCHHE BEILIECTBA

ZLBI/I)KGHI/IC JacCcTull B€IICCTBA CBs3b CKOPOCTHU ABUIKCHUA YaCTULl C TeMnepaTypoﬁ BpOYHOBCKOG JABUKCHUC, I[I/I(I)q)y3I/I$I BzaumogeiicTBrE 4acTUI] BEIIECTRA:
MPUTSXKCHUEC U OTTAJIKMBAHUEC

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHHE Ia30B, XKHUJAKOCTEH M TBEPIBIX (KpHUCTANIMYECKUX) Teld B3auMocBs3b MEXIy CBOMCTBAMM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHOMOJIEKYIISIPHBIM cTpoeHneM OCOOEHHOCTH arperaTHbIX COCTOSIHUNA BOJIbI

JlemoHCTpannu

1 HaGmrorenrue OpOyHOBCKOTO JIBHKEHUS

2 Haomonenne quddys3um

3 HaGmrotenue siBIICHUN, OOBSICHSFOIIMXCS TIPUTSHKCHUEM WJTH OTTATKHBAHHEM YaCTHUIL BEIICCTBA

JlabopaTopHbie pabOThI U OTIBITHI



1 Otnenka quaMeTpa aToMa METOAOM PSAZIOB (C HCToNb30BaHUEM doTorpaduii)
2 OnbITH IO HAOJTFOICHUIO TETIOBOTO PACIIMPEHHSI Fa30B

3 OnbITH 1O OOHAPYKEHUIO JICHUCTBUS CHIT MOJICKYJISIPHOTO TPUTSKEHHS

Paznen 3. JIBrkeHHEe U B3aUMOJICHCTBHUE Tl

Mexannueckoe aBmxeHne PaBHoMepHOe 1 HepaBHOMepHOE JiBHkeHHnEe CkopocTh CpesiHss CKOPOCTh PU HEPABHOMEPHOM JIBUKEHUH Pacuér nmytu U BpeMeHU
JBUKEHUS

SBnenue HHCpUOHU 3akoH HHCPUIUHN BBaI/IMOIlefICTBHG TCJI KaK INpUYrHa U3MCHCHUS CKOPOCTU ABUKCHUSA TECJI Macca kak MCpa MHCPTHOCTHU TCJIa IImoTHOCTD
BCIICCTBA CBs13b IIOTHOCTH C KOJIMYECTBOM MOJICKYJI B €AMHULIC 00BéMa BCIICCTBA

Cuna kak xapakTepucTuKa B3auMo ieicTBus Tes Cuiia ynpyroctH v 3akoH ['yka M3mepenue cuiibl ¢ MOMOIIBI0 AUHAMOMETpa SIBJIeHNEe TATOTEHUS U CUJla TSDKECTH
Cuna tsoxectn Ha apyrux minaHetax (MC) Bec Tena HeBecomocTs CroxkeHue cuil, HallpaBJICHHBIX MO 0HOM npsiMoit PaBHOzecTBytomas cun Cuna TpeHus
Tpenue cxonpxeHus u Tperue mokos Tpenue B npupoae u texuuke (MC)

JlemoHCTpanuu

1 HabmroieHne MeXaHu4eCcKOoro JBUKECHHUSI Tea

2 V3aMepeHune CKOPOCTH MPSIMOJIMHEIHOTO IBUKCHHUS

3 Habmonenue siBeHNS HHEPIMH

4 HaGnroeHne N3MEHEHUsI CKOPOCTH MPU B3aUMOJIEUCTBUHU TeI

5 CpaBHEHHE Macc MO B3aUMO/ICHCTBUIO TEJ

6 CnoxeHne CuJl, HalPaBJICHHBIX 110 OHOW MPSIMOM

JlabopatopHbie pabOThI U OMBITHI

1 OnpeneneHue CKOPOCTA PAaBHOMEPHOTO JIBMXKCHHUS (IIapUKa B )KUIKOCTH, MOJICIN IEKTPUIECKOTO aBTOMOOUIIS U T 11 )
2 OnpeneneHue cpeHel CKOPOCTH CKOJIbKEHHs Opycka WM IIapuKa 10 HAKJIIOHHOM MI0CKOCTH
3 OnpeneneHne IIOTHOCTH TBEPOTO Tea

4 OHBITBI, ACMOHCTPUPYIOIIUEC 3aBUCUMOCTD PACTAKCHUS (I[e(l)OpMaI_II/II/I) NPYXUHBI OT HpPIJ'IO)KCHHOfI CHIJIbI



5 OnBbITHI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbI TPEHUS CKOJILKEHHS OT Beca Tejla U XapaKTepa COMPUKACAIOIIUXCSI TOBEPXHOCTEN

Paznen 4. JlaBnenue TBEPABIX TEI, KUIAKOCTEH U ra30B

HaBJ’IeHI/Ie CriocoOBbl YMCHBIICHUA W YBCIUWUYCHHUA NABJICHUA ,)_—[aBJ'IeHI/IC raza 3aBHCUMOCTh JaBJICHUA rasa OT O6’béMa, TEMIIEPATYPhL Hepenat{a JaBJICHUA
TBépI[BIMI/I TCJI1aMHU, XUJIKOCTAMU M ra3aMu 3akon Ilackams IImeBMaTuyeckre MalIdHbI 3aBHCHMOCTD JaBJICHUA XUIKOCTH OT FJIy6I/IHbI FHI[pOCTaTI/I‘-IeCKI/Iﬁ
mapaaokcC C006ma}omnec>1 COCY bl FI/I,Z[paBJ'II/ILIeCKI/IC MEXaHU3MBbI

ATtmocdepa 3emnu u atmoceproe nasienue [Ipuunnel cyiecTBoBanus Bo3XynIHoON 06omouku 3emin OnbitT Toppuderum M3mepenne aTMOChEpHOTO JaBICHUS
3aBUCUMOCTH aTMOC(EPHOTO AaBICHUS OT BBICOTHI HaJ ypoBHEM Mopst [Ipubops! asist u3smepeHust aTMOC(hEpHOTO JaBJICHUS

JleiicTBHE )KUAKOCTH U Ta3a Ha MOTPYyKEHHOE B HUX Teso BriTankuparomas (apxumenosa) cuia 3akoH Apxumena [1naBanue ten Bo3ayxoraBanue
JlemoHCTpanuu

1 3aBucuMOCTb J1aBlieHUs raza oT Temneparypsl 2 [lepenaua nqaBiaeHus KUAKOCTHIO U ra30M

3 Coobmaromuecs cocyasl 4 'mapaBnudeckuii mpecc

5 [IposiBinenue neicTBrs aTMOC(HEPHOTO TABICHHS

6 3aBUCHMMOCTD BBITAJKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHON YaCcTH Tela U MIOTHOCTU KHUJIKOCTH

7 PaBeHCTBO BBITAIKMBAIOIICH CHIIBI BECY BHITECHEHHON KUIKOCTH

7 YcnoBue TUIaBaHus TeN: MJIaBaHUE WU MOTPYKEHUE Tell B 3aBUCHMOCTH OT COOTHOIIICHHUS TUIOTHOCTEH Tena U KUAKOCTH
JlabopatopHbie pabOThI U OTIBITHI

1 UccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00BhEMa MOTPY>KEHHON B KUAKOCTh YaCTH TeJa

2 OnpeiesieHre BHITAIKUBAIOIICH CHITBI, IEHCTBYIOIICH Ha TENO, MOTPYKEHHOE B )KUIKOCTh

3 [IpoBepka HE3aBUCUMOCTH BBITAIKUBAIONICH CHIIBI, ISHCTBYIOIICH Ha TEJIO B )KHJIKOCTH, OT MAacChl Tejia

4 OmbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOIICH CHIIBI, IEHCTBYIONIEH Ha TEJIO B KUJIKOCTH, OT 00bEMA MOTPYKEHHOHN B KHIKOCTh YaCTH TeJa U
OT TIJIOTHOCTH KHIKOCTH

5 KoHctpyupoBaHue apeoMeTpa Wid KOHCTPYHPOBAHUE JIOJKU U ONpesiesieHne e€ Tpy30H0bEMHOCTH



Pazgen 5. Pabora u MomHOCTh. DHEpPrus
Mexanunyeckas pabota MoOIIHOCTh

IIpocTblie MexaHU3MBbI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh IIpaBmiio paBHOBecusi peluara IIpumeHeHue mpaBuila paBHOBECUS pbluara K 0JI0Ky «30510TO€
npaswiio» mexanuku KIIJ] npocTeix Mmexann3moB IIpocTbeie MEXaHNU3MBI B OBITY U TEXHUKE

Mexanndeckast OQHCPIruAa Kunernueckas u IMOTCHIHMAJIbHAs DHCPIusa HpeBpameHHe OAHOI'O BUaa MEXaHUYeCKOH OHEPIuu B I[py1"0171 3aKkoH COXpPaHCHUS DOHEPI'UHA B
MECXAaHUKC

JleMoHCTpanuu

1 TIpumepbl NPOCTHIX MEXAHU3MOB

JlaboparopHbie pabOTHI U OIIBITHI

1 Onpenenenue paboThI CUITBI TPEHUS TPU PABHOMEPHOM JBUKCHHUH TeJIa TI0 TOPU30HTAIBLHOM MOBEPXHOCTH
2 UccnenoBanue ycnoBuii paBHoBecus prryara 3 Msmepenue KI1/] HakIoOHHOM MI0CKOCTH

4 VI3ydeHue 3aK0OHa COXPAHEHUSI MEXaHUYECKOM SHEPTUHU

8 knacc
Pasznen 6. TennoBele sBICHUS

OCHOBHBIC TOJIOKCHUS MOJ'ICKy.]'IprHOKI/IHCTI/I‘IeCKOI\/'I TCOPpHU CTPOCHU: BCIICCTBA Macca u pa3MEpPbl aTOMOB U MOJICKYII OHBITBI, MOATBCPIKAAOIINEC OCHOBHBIC
ITOJIOXKCHU A MOJ'ICI(y.]'IHpHOKHHCTH‘-ICCKOﬁ TCOpHUn

Monenu TBEpIOTO, JKUIKOTO U ra3000pa3HOro cocTosHui BeuecTBa Kpucrannmueckue u amopgusie Terna OObsICHEHUE CBOMCTB Ia30B, JKUJAKOCTEN U TBEPABIX
TE€J Ha OCHOBE IOJIO’KEHUIN MOJIEKYJIIpHOKMHETHYeCKOl Teopun CMadrBaHUe U KalWUISpHBIE sBJIeHUs TeruioBoe pacuipenue u cxarue. Temneparypa Cs3b
TeMIIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABMKEHMS YacTHll. BHyTpenHss sHeprus CrnocoObl U3MEHEHUsI BHYTPEHHEW 3HEPruu: TeIionepeadya U CoBepIlIeHue
paboTbl Bujsl Teronepeaayn: TemIONpOBOAHOCTb, KOHBEKLUS, n3aydyeHue. KonndyecTBo TemnoTsl Y ienbHas TeIoEMKOCTh BelecTBa Terioo0OMeH 1 TeIIoBoe
paBHOBecHe YpaBHEHHE TeruioBoro OanaHca [lnaBrneHue M oTBepleBaHHE KPUCTAUIMYECKUX BEIIECTB YienbHas TeruioTa ruiaBineHus [lapooOpasoBanue u
konaeHcanusa Mcnapenne (MC) Kunenue Y nenbHas TersaoTta napoodpa3oBaHus 3aBUCUMOCTb TEMIIEPATyphl KUIIEHUS OT aTMOC(HEPHOTO JaBJIECHUS

BnaxkxHocTs BO3ayxa. DHeprusi TOIMBa YAenbHas TeruioTa cropanus. [IpunHmmmbel pabotel TeruoBeix asurareneit KIIJI temmoBoro nBurarens TemnioBbie
JBUTATENH | 3aIIuTa oKpyxarorieit cpenst (MC)

3aKoH COXpaHEeHMsI U IPEBpAIICHUs SHEPTUH B TEIUIOBbIX Mpoueccax (MC)



JeMoHcTpauuun

1 HaGmrorenrne OpOyHOBCKOTO JIBHKEHUS

2 Habmonenue muddy3um

3 HaGmroieHue siBJICHUM CMauMBaHUS U KalWIISIPHBIX SBJICHUN

4 HabnroeHue TEII10BOroO pacIMpeHus Tell

5 M3MeHeHue naBneHus ra3a npu U3MEHEeHUU 00bEMa MPU HarpeBaHUU WM OXJIaKICHUH

6 [IpaBuia u3mepeHus TemrepaTypbl

7 Bune! Teronepenayu

8 OxytaKaeHHEe TIPU COBEPIICHUHU PaOOTHI

9 Harpesanue nipu coBepiieHnu padbotsl BHemHUMH cuiiamMu 10 CpaBHeHHE TEIIOEMKOCTEH pa3IMYHbIX BEUIECTB
11 HaOmroneHue KAIIEHUS

12 HaGnrogeHne mocTOSHCTBA TeMITepaTyphl Mpu IuiaBieHuu 13 Mojenu TerioBbIX JBUTaTeneit
JlaboparopHbie pabOThI U OTIBITHI

1 OmbITH IO OOHAPYKEHUIO ACUCTBHS CHUJT MOJICKYJISIPHOTO TIPUTSHKEHUS

2 OmBITHI MO BBIPAIIMBAHHUIO KPUCTAJUIOB IOBAPEHHOW COJIM HITK caxapa

3 OMBITHI 10 HAOJIOICHHUO TEIJIOBOTO PACITUPEHHUS Ta30B, KUJAKOCTEH M TBEPIBIX TEI

4 OnpeneneHue AaBJICHUS BO3yXa B OaUTOHE IIMPULIA

5 OHBITH, ACMOHCTPUPYIOHIUEC 3aBUCUMOCTD JaBJICHUA BO3AyXa OT €TI0 00bEMa 1 HarpeBaHHus UJIN OXJIAXKACHUS

6 [IpoBepka runoTe3s! TMHEWHOM 3aBUCUMOCTH JUTMHBI CTOJIONKA KUAKOCTH B TEPMOMETPUUECKOI TpyOKe OT TeMIeparypsl
7 HabmroieHne n3MeHeHusl BHyTPEHHEH SHEPruu Teja B pe3ysibTaTe Terionepeaadyu U padoThl BHEITHUX CHJ
8 HccnenoBanue sSBICHUS TEIII0O00MEHA IPY CMEITUBAHUH XOJIOTHOW M TOPSTYEH BOIBI

9 OnpeneneHne KOJIMIECTBA TEIUIOTHI, MOTYYSHHOTO BOAOH MPH TEIUNIOOOMEHE C HArpeThIM METAJUIMIECKUM IIITHHAPOM



10 Onpenenenue yneapHON TETUIOEMKOCTH BEIIECTBA
11 WccnenoBanue mnporecca HCapeHMs
12 Onpenenenne OTHOCUTENBFHON BIAKHOCTH BO3/1yXa

13 Omnpenenenue yaeabHOM TEIIOTHI IUTABJICHUS JIbJA

Pazgen 7. DnekTpuueckue U MArHUTHBIC SIBJICHUS

Dnektpuzanus Teu JlBa poaa sneKkTpudeckux 3apsaoB BzanmopeiictBue 3apsbkeHHbIX Ten 3akoH KyoHa (3aBUCHMOCTE CHITBI B3aUMOJICUCTBHS 3aPSKEHHBIX TEJ
OT BEJIMYUHBI 3apSJIOB M PACCTOSHUS MEX/Y TEJIaMH )

Onexrpuueckoe mnosie HanpsxkéHHocTh 3iekTpuueckoro mnois [IpuHIuMn cynepno3suuuu 3J€KTpUYECKUX Ioyiel (Ha KadecTBEHHOM YypoBHe). Hocurenu
ANEKTPUYECKUX 3apsA0B DJIEMEHTapHbIN 3nekTpuueckuid 3apsag CtpoeHue aroma [IpoBOJHUKY U AMAIEKTPUKHU. 3aKOH COXPAHEHMs 3JIEKTPUUECKOTO 3apsa .
DNeKTpUUECKUN TOK Y CIIOBHUS CYILIECTBOBAHUS IEKTPUUYECKOr0 TOKA MICTOUHHUKY MOCTOSIHHOTO TOKa JleMCTBUSI 3JIEKTPUUECKOT0 TOKA (TEINIOBOE, XUMUYECKOE,
MarHuTHoOE) DJIEKTPUUYECKUN TOK B XKMJIKOCTAX U ra3ax

Onexrpuueckas nenb Cuiia Toka DnekTpruueckoe HanpspkeHue ConpoTrBIIeHNE TPOBOIHUKA Y JIeIbHOE CONPOTHBIICHKE BelllecTBa 3akoH OMa A1 yyacTka 1enu
[TocnenoBarenbHOE U MapajuieNbHOE COSAMHEHUE IPOBOIHUKOB. PaboTa M MOIIHOCTD 3JeKTprudeckoro Toka 3akoH /Dxoyns— JleHua DnekTpuueckue Lenu u
noTpeOuTeNnu 3eKTpuueckoil »Hepruu B ObITy Koporkoe 3ambikanue.llocTossHHble MarHUTHI B3anMopelcTBHE NMOCTOSHHBIX MarHMUTOB MarHuTHOE MoJie
MaruuTtHoe nosie 3eMIIM U €10 3HaueHue JUIsl )KU3HU Ha 3eMiie OnblT Opcrena MarHuTHOE 1oJie 3JIEKTPUIECKOro Toka [ [puMeHenne 371eKTpOMaraHuToB B TEXHUKE
JlelicTBrEe MarHUTHOT'O MOJIs1 HA IPOBOJHUK C TOKOM DJIEKTPOJBUTATEIb IIOCTOSIHHOTO TOKa Vcrionb30BaHKe AIEKTPOABUraTeNIel B TEXHUYECKUX YCTPONCTBAX U
Ha TpaHcnoprte. OnbiTel Dapajnes SIBnenue snekrpoMaranuTHo MHAYKUIUU [IpaBuio Jlenna Dnexkrporeneparop CrocoObl MOMyYeHHs SIEKTPUUECKON SHEpruu
DNeKTpOCTaHIIMK Ha BO30OHOBIISIEMBIX HCTOYHHUKAX YHEPTUU

JleMoHCTpanuu

1 Dnexrpuszanus Ten

2 JIBa poja 2JIEKTPHUYECKUX 3apsIIOB M B3aNMOJICHCTBHE 3apsKEHHBIX Tell
3 YCTpOoHCTBO U IEHCTBHE AIIEKTPOCKOIIA

4 DnekTpocTaTnyecKkass UHIyKIUs

5 3aKOH COXpaHEHUs HIEKTPUIECKUX 3apsI0B

6 [IpoBOIHUKY U TUIIEKTPUKH



7 MoaenupoBaHue CUIIOBBIX JIMHUH AJIEKTPUYECKOTO OIS

8 McToOuHUKH MTOCTOSIHHOTO TOKa

9 JleiicTBUS 2IEKTPUUECKOTO TOKA

10 DnexTpuuecKuii TOK B KUIKOCTH

11 I'a30BBIii pa3psa

12 VI3mepeHue CUITbl TOKa aMIIepMETPOM

13 M3mepeHue 31eKTpUUecKOro HanpsKeHHs BOJIbTMETPOM

14 PeocraT 1 Mara3uH CONPOTUBIICHUI

15 B3zaumoaeicTBiE MOCTOSSHHBIX MAarHUTOB

16 MogenupoBaHrue HEBO3MOKHOCTH pa3/IeJIeHUs MOII0COB MarHmuTa

17 MopenupoBaHre MarHUTHBIX TIOJICH MTOCTOSTHHBIX MAarHATOB

18 OmnwiT Dpcrena

19 MarnuTHOE noje TOKa IIeKTPOMArHuT

20 [leiicTBHE MarHUTHOTO TIOJISI HA MTPOBOJIHUK C TOKOM

21 DaexTpoABUTaTENh MOCTOSHHOTO TOKA

22 VlccnenoBaHue SIBICHUS DJIEKTPOMArHUTHONW MHIYKITUH.

23 Ompiter Papages

24 3aBUCUMOCTD HaIpaBJICHUS UHAYKIIMOHHOTO TOKA OT YCIIOBUI €r0 BOSHUKHOBEHHUS
25 DreKTporeHepaTop MOCTOSTHHOTO TOKa

JlabopatopHbie pabOTHI U OTIBITHI

1 OmbITHI IO HAOJTFOICHUIO AJICKTPU3AINN TSI MHAYKIIUEH U TIPU COMPUKOCHOBCHHUH
2 UccnenoBanue NeHCTBUS SNIEKTPHUUECKOTO TIOJISl HA TPOBOAHHUKHU U TUIIEKTPUKH

3 Coopka u TIpoBepKa pabOTHI JECKTPHUSCKOH eI MTOCTOSHHOTO TOKa



4 V3MepeHne U peryIupOBaHNE CHITBI TOKA

5 M3mepeHue u peryaupoBaHie HANPSHKSHUS

6.VccremoBanme 3aBUCUMOCTH CHITBI TOKA, UAYIIIETO Yepe3 Pe3UCTOp, OT COMPOTUBIICHHUS PE3UCTOPA U HANIPSDKEHUS Ha PE3UCTOPE

7.O0BITHL, IEMOHCTPUPYIONIHE 3aBUCUMOCTH JICKTPUUECKOTO COMPOTUBIICHHUS IIPOBOHUKA OT €0 JUTHHBI, IJIONIA M ITOTIEPEYHOT0 CEUSHHS U MaTepraia
8.IIpoBepka npaBuiia CI0KEHHS HANPSDKCHUH TPH TIOCIIEI0BATEIILHOM COSTUHEHUH JABYX PE3UCTOPOB

9.ITpoBepka nmpaBuIIa JJIsl CHIIBI TOKA TP IMapaJUIeIbHOM COSTMHEHHH PE3HCTOPOB

10 Onpenenenrie pabOTHI AMEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP

11 OnpeneneHre MOITHOCTH IEKTPUIECKOTO TOKA, BBIJICIIIEMON Ha PE3UCTOPE

12 HccrenoBanue 3aBUCUMOCTH CHJIBI TOKA, HYIIETO Yepe3 JAMIIOUKY, OT HAIIPSDKEHHS Ha Hel

13 Onpenenenue KII/I narpeBarens

14.MccnenoBanue MarHUTHOT'O B3aMMOJICHCTBUSI IOCTOSTHHBIX MAarHUTOB

15 V3yueHne MarHuTHOTO IMOJISl TIOCTOSIHHBIX MAarHUTOB MPU MX O0BETUHEHUH U Pa3/ICiCHIN

16 HccnenoBanue eiicTBUS 3JIEKTPHYECKOTO TOKA HA MATHUTHYIO CTPEJIKY

17.00bITH, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD CHITBI B3AMMOJICHCTBUS KAaTYIIKH C TOKOM U MarHUTa OT CHJIBI TOKA M HAIIPABJICHUS TOKA B KaTYIIIKE
18 M3y4enue neiicTBUS MarHUTHOTO TI0JISL HAa TIPOBOIHUK ¢ TokoM 19 KoHcTpynpoBaHue 1 n3ydeHune paboThl SIeKTPOABUTATENS

20 Usmepenne KI1J] anexTpoaBUraTeIbHON YCTAHOBKU

21.01bITEI IO HUCCICIOBAHUIO SABJICHUA SHGKTpOMaFHHTHOﬁ HUHAYKIOUU: UCCIICJOBAHUC W3MEHEHHH 3Ha4YeHUS U HaIlpaBJICHUA THAYKIIMOHHOT'O TOKa

9 knacc
Pasznen 8. Mexanuueckue ABJIEHUS

Mexannueckoe ABMkeHne MarepuanbHas Touka Cucrema otcuéra OTHOCUTEIBLHOCTh MEXAHHYECKOIrO JIBHKeHUs PaBHOMepHOE MpsSMOIMHENHOE BHKEHHE
HepaBHomepHoe mnpsiMonuHeiiHoe nBrkeHue CpenHsisi U MIHOBEHHAas CKOPOCTh Tejla IMPU HEPABHOMEPHOM JBMKEHHU.Y CKOpeHHE PaBHOYCKOpEHHOE
npsiMmosinHeriHoe BkeHne CBoooHoe najgeHne OnbiTel ['anunes. PaBHoMepHOE NBIKEHHE 110 OKpykHOCTH [lepron u wactora obpareHus JIuneitHas u yrioBas
ckopoctu LlenTpocTpemurensHoe yckopenue. [lepssiii 3akoH HetoTona Bropoii 3akon Herotona Tpetuit 3akon Herotona [IpnHnmn cynepnosnnnu cwit. Cuna



ynpyroctd 3akoH ['yka Cuiia TpeHHs: cujla TPEHUS CKOJIBKEHUS, CHJIa TPEHHUS MOKOsl, Ipyrue BuAbl TpeHusA.Cuiia TSKECTH U 3aKOH BCEMHPHOTO TATOTEHMS
VYckopenne cobognoro maznenus JIBmxenue miaaner Bokpyr Comnna (MC)llepBas kocmmueckas ckopoctb HeecomocTs W meperpysku. PaBHoBecue
MaTepuaIbHOU TOYKU. AOCONIOTHO TBEPAOE Teno PaBHOBecHe TBEPAOro Tena ¢ 3aKperuI€HHON ochio Bpamienus MoMeHT cuibl LlenTp Tspkectu. immynbe Tena.
N3menenue nmmynbca. IMIynbe cuiibl. 3aKOH COXpaHeHus uMiyibsca. PeaktuBHoe asmkenne (MC). Mexanndeckas paboTa ¥ MOIIHOCTh. PaboTa cui TsokecTH,
yrnpyroctH, TpeHust CBsi3b 3Hepruu u padboThl. [loTeHnansHas sHeprus Teja, MOAHATOr0 HaJl TOBEPXHOCTHIO 3eMIH. [loTeHIInaIbHAS SHEPTHS CKATON MPYKUHBI
Kunernueckas s1eprust Teopema 0 KHHETUYECKOM S3HEPruu 3aKOH COXPAHEHUs MEXaHUUECKOM 3HEeprun

JlemoHCTpanuu

1 HabGmroieHue MeXaHU4eCKoro JBMKEHUSI Tela OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA

2 CpaBHeHHUE TIyTel U TPACKTOPUH IBHXKEHUS OJTHOTO U TOTO XKE TeJla OTHOCUTEIBHO Pa3HbIX TEN OTCUéTa
3 U3mepenune CKOPOCTH U YCKOPEHUS MPSIMOJIMHEHHOTO JABIKEHHS

4 UccnenoBanue NpU3HAKOB PABHOYCKOPEHHOTO ABM)KEHUS

5.HaGmroienue qBUKEHUS Teja Mo OKPY>KHOCTH

6.HalOroieHne MeXaHWUYECKUX SIBIICHHM, MPOUCXOIANINX B cucTeMe oTcuéra «Ternexka» mpu €€ paBHOMEPHOM M YCKOPCHHOM JBHKCHHH OTHOCHUTEIHHO
kaOuHeTa PU3NKH

7 3aBUCUMOCTh YCKOPEHUS TeJla OT MaccChl Tejla U JEHCTBYIONIEH Ha HErO CHIIbI

8 HalGurozienne paBeHCTBA CHIT ITPU B3aUMO/ICHCTBUH TEIl

9 U3meHeHue Beca Tella IPU YCKOPEHHOM JIBUKEHUU

10 [Nepenaua uMITyIbCa IPH B3aMMO/ICHCTBHH TEIT

11 [Ipeobpa3oBaHusi SHEPTUH IIPH B3AUMOJIEHCTBUU TET

12 CoxpaHeHue UMITyJIbCca IPU HEYIPYTroM B3auMOJICHCTBUN

13 CoxpaHeHre UMITyJIbCa TPH a0COTIOTHO YIPYTrOM B3aHMOICHCTBHH

14 HabnrozieHrne peakTUBHOTO JABHXKEHHUS

15 CoxpaneHne MexaHM4eCKON SHepruH MpH cBOOOHOM majeHnu 16 CoxpaHeHue MeXaHNYeCKOW SHEPTUH MPH JBHKEHUU TeJla MO/ 1eHCTBUEM IPY>KUHBI
JlabopatopHbie pabOThI U OMBITHI

1 KoHcTpyHnpoBaHue TpakTa il pa3roHa M TaJbHEHIIIET0 PAaBHOMEPHOTO JBIKEHUS IMAPUKA UITH TEIEKKH



2.0npeneneHue CpeIHEH CKOPOCTH CKOIBKEHHS OpYCKa WIIM IBMXKCHHS IIapHKa M0 HAKIIOHHOM TUIOCKOCTH
3.0mpeneneHne yCKOpeHus Tela MPU PaBHOYCKOPEHHOM JIBUYKEHUH 110 HAKIIOHHOM MJI0CKOCTH
4.VccrnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH IPH PABHOYCKOPEHHOM JIBIXKECHHH 0€3 HadyalbHOIH CKOPOCTH

5 IIpoBepka runoTessl: €Ciy MpU PABHOYCKOPEHHOM JBHKEHUM 0€3 HayaJIbHON CKOPOCTH ITYTH OTHOCATCS Kak pPsii HEYETHBIX YHMCEJl, TO COOTBETCTBYIOIINE
IIPOMEKYTKH BPEMEHHU OJINHAKOBBI

6 VccnemoBaHue 3aBUCUMOCTH CUJIBI TPEHHSI CKOJIBXKCHHUS OT CHJIBI HOPMAJIHOTO JaBIICHHSI

7 Onpenenenue Ko3pPUIUEHTA TPSHHSI CKOJbXeHUs 8 OrnpeneneHue ECTKOCTU MPYKUHBI

9.0npenenenue paboThl CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUHM TEJIa 110 TOPU30HTAIBLHON MOBEPXHOCTH

10 Omnpenenenue paboOThI CUIIBI YIIPYTOCTH IIPU MOIBEME IPy3a C UCIIOJIB30BAHUEM HEMOIBUKHOTO U TIOJIBUYKHOTO OJIOKOB

11 M3yuyeHue 3aKkoHa COXpaHEHUS SHEPTUU

Pasgen 9. Mexannueckue KojieOaHUSA U BOJIHBI

KonebarenbHoe nBukenne OCHOBHBIE XapaKTEPUCTUKHU KOJEOAHUN: EpHUO, YacToTa, aMIUIUTy1a Marematnyeckuil U npyXKUHHbINA MasTHUKHU [IpeBpamienue
SHEPIUuu Mpu KosebdaTeabHOM JIBKEHHUHU.3aTyxaromue Konedanus BeiHyxeHHble konebanust Pesonanc Mexanndeckre BosiHbl CBOMCTBA MEXaHUYECKHUX BOJIH
[TpononbHbIE U TONIEpEeYHbIE BOJIHBI J{JIMHA BOJIHBI M CKOPOCTH €€ pacrpocTpaHeHHss MexaHndyeckre BOJIHbI B TBEPJOM Tene, ceiicmuueckue BosiHbl (MC). 3Byk
I'poMKOCTb 3ByKa U BeicoTa TOHa OTpaxkeHue 3ByKa MH(pa3Byk U yIbTpa3ByK

JleMoHCTpanuu

1 HaGmroienue koneGaHuii Tel o1 AEUCTBUEM CHIIBI TSDKECTH U CUIIBI YIIPYTOCTH

2 Habmronenue kose0aHmii Tpy3a Ha HUTH U Ha ipykuHe 3 HaOimoierrne BRIHYKACHHBIX KOJIeOaHUi 1 pe3oHaHca
4 PacnipocTpaHeHue NPOJOTIbHBIX U MONEPEUHbIX BOJIH (Ha MOJIENHN)

5 HaGmroieHne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI

6 AxycTUYecKuii pe3oHaHC

JlabopatopHbie pabOTHI U OTIBITHI

1 Onpenenenne 4acTOTHI ¥ TIEPHO/Ia KOJIEOAHUI MaTEeMaTHUYECKOTO MasiTHUKA



2.0mnpeneneHye 4acTOThl U Meproia KoieGaHuil Mpy>KUHHOTO MasTHUKA

3.MccnenoBanue 3aBUCUMOCTH IIepHOJia KOJI€OaHUH MTOIBEIIEHHOTO K HUTHU T'py3a OT JAJIMHbI HUTH

4 VccnenoBanue 3aBUCHMOCTH M€PHOJa KOJICOaHU MPYKUHHOTO MasiTHUKA OT MacChl rpy3a

5.IIpoBepka HE3aBUCHMOCTH MEpHOJIa KOoJIeOaHHii Ipy3a, MOABEIICHHOTO K HUTH, OT MacChl Ipy3a

6 OnbITHL, IEMOHCTPUPYIOLINE 3aBUCUMOCTh IEPHOAA KOJIeOaHUH MPYKUHHOTO MasgTHUKA OT MACChI Ipy3a U )KECTKOCTU TPY>KUHBI

7 N3mepenue yckopeHHsi CBOOOTHOTO MaieHUS

Paznen 10. QHGKTpOMaFHI/ITHOC I10JIC 1 SJICKTPOMAIHUTHBIC BOJIHBI

ONEKTPOMarHuTHOE TOJ€ OJEKTPOMarHuTHbE BOJHBI (CBOMCTBA 3JEKTPpOMarHUTHbIX BOJH Illkama 31eKTpOMarHUTHBIX
AJIEKTPOMAarHUTHBIX BOJIH JJIsi COTOBOM CBSI3U.DJEKTpoMarHuTHas npupoja ceeta CKkopocTh cBeTa BoHOBbIE cBOMCTBaA cBETa

JlemoHcTpamuu

1 CBoiicTBa 31€KTPOMarHUTHBIX BOJIH

2 BonHoBbIE CBOICTBA CBETA
JlaGopaTopHble pabOThI U OTIBITHI

. [IpssMonrHENHOE pacIpOCTpaHEHUE CBETA.
. OTpaxkenue cBera.

. Ilony4yenune n300pakxeHui B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
. [Ipenomiienue ceera.

. OnTuyeckuit CBETOBO/I.

. XoJ myd4eii B cobuparoreit InH3e.

. X0z y4del B paCcCEeUBAOIIEH JINH3E.

. Ilony4yeHnue n300pakxeHuil ¢ MOMOLIBIO JTUH3.

© 00 N o o B~ O w N P

. HpI/IHI_[I/IH JeficTBUS (I)OTO&HHapaTa, MHKPOCKOIIa U TCJICCKOIIA.

BoiaH Mcnoab3oBaHue



10. Mogens rinasa.
11. Paznoxenne OEIOro cBeTa B CIIEKTP.
12. Tlonyuyenue 6e10ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX LIBETOB.

13. U3yyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJH C IIOMOIIbIO MOOMIIBHOTO Tele(oHa.

Pasnen 11. CBeTOBEIE SIBIECHUSA

JlydyeBas mozaens cBeta Ucrounuku cera IIpsimonunelinoe pacnpoctpanenue cBeta 3atmenus Cosnina u Jlynsl OTpaxenue cBera Ilnockoe 3epkano 3akoH
oTpaxxeHus ceera. [Ipenomiienue cBera. 3akoH npesomMieHus cera. [lonHoe BHyTpeHHee oTpaxeHue cBeta. Mcnoib3oBaHue MOJHOIO BHYTPEHHETO OTPaXKEHUS
B ONTHYECKHX cBeToBoMax. JInnza. Xox nyueit B nun3e. Ontuyeckas cuctema ¢oroanmnapara, MUKpockorna u teneckorna (MC). ['ma3 kak ontuyeckasi cuctema.
brnuzopykocTs u 1anbHO30pKocTh. Paznoskenue Oesoro cBeta B criekTp. OnbiTel HetoToHa. CliokKeHHe CieKTpalbHbIX 1IBETOB. /lucnepcus cBeTa.

JlemoHcTpamuu

JlaGopaTopHble pabOThI U OTIBITHI

1. UccnenoBanue 3aBUCUMOCTH yTJIa OTPAKEHUSI CBETOBOT'O JIy4a OT yTJjia IMaeHusl.

2. MzydeHune xapaKkTepUCTUK U300paKeHUs MMpeMeTa B INIOCKOM 3epKalie.

3. UccnemoBanne 3aBUCHMOCTH yTJIa TIPEIIOMIICHHSI CBETOBOTO JTy4a OT yIJia MaJIeHHs Ha TPAHUIIE «BO3IyX—CTEKIION.
4. TlonyueHue n300pakeHH C TOMOIIBIO COOMPATOIIEH JIMH3HI.

5. Onpenenenne GOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHUITBI COOMPAOIIEH JIMH3BI.

6. OBITHI 11O Pa3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. OnBITHI 11O BOCIIpHUATHUIO IBETA MTPEAMCTOB ITPHU UX Ha6J'IIOI[eHI/II/I 4gepe3 IBETOBLIC (I)I/IJ'IBTpBI.

Pasgen 12. KBaHTOBBIE SIBICHUSA
Omnsitel Pe3epdopaa u mianerapuas Moaens atoma. Mozaens atoma bopa. Mcmyckanue u normnomieHue ceera atomoM. KBauTel. JInHeuaThie CIEKTPHI.
PannoaktuBHOCTH. Anb(a, 6eTan rammanznydenus. CTpoeHne aToMHOTO siapa. HykimorHas Moaens aroMHOTO sipa. M30TomsI.

PannoakTuBHBIE MpEeBpalICHUA. Hepnoz[ nojrypaciiagia arToOMHbBIX AOCP.



SAnepHble peakuu. 3aKOHbI COXpPaHEHUs 3aps0BOTO M MACCOBOT'O YUCEN. DHEPTUs CBSI3U aTOMHBIX sifiep. CBsi3b Macchl U 3Hepruu. Peakunu cuHTe3a u JeIeHUs
snep. Ucrounuku sneprun Connia u 38631 (MC).

Anepnas sHepretuka. J[ecTBUS paliOaKTUBHBIX U3Ty4eHUN Ha kuBbIe opranu3mMbl (MC).
JlemoHCTpanuu

1. CriekTpsl U3Iy4eHHUs U MOTJIOLEHUS.

2. CrieKTphbl pa3NyHbIX T'a30B.

3. CriexTp BOIOpOAA.

4. Habmronenue TpekoB B kamepe Buibcona.

5. Pabora cuérunka HOHU3UPYIOLIUX U3ITy4YEHUH.

6.Peructpanus n3nydeHus IPUPOTHBIX MUHEPATIOB U TIPOAYKTOB.

JlabopaTopHbie pabOThI U OIBITHI

1.HaGnroieHre CIOMIHbIX U JIMHEHYAThIX CIEKTPOB U3ITy4Ye HHUSL.

1. UccnenoBanue TPEKOB: H3MEPEHUE YHEPTUN YACTHIIBI TT0 TOPMO3HOMY TTyTH (110 hoTorpadusim).

2. I3mepenue paguoakTUBHOTO (hOHA.

IToBTOpUTENBEHO-00001IAIONINI MOTYTb

HOBTOpI/ITeHBHOO606H_[aIOH_II/II7[ MOAYJIb NPEAHA3HAYCH AJISI CUCTCMATU3allun U O606H.[CHI/IH MMPEAMETHOI'O COACPKaHUA U OIIbITA ACATCIIBHOCTH, HpI/I06peTéHHOl"O
IIpU U3yUCHUU BCECTO KypcCa (bI/I3I/IKI/I, a TaK)XKC AJIA IMOATOTOBKH K OCHOBHOMy ToOCyJapCTBEHHOMY 3K3aMCHY I10 (I)I/I3I/IKC HJIA 06y‘IaIOH_II/IXC$I, BH6paBH_II/IX 9TOT
y‘le6HHfI peaMET. HpI/I HU3YUCHUU JAHHOTO MOAYJIA pCAIM3YIOTCA U CUCTEMATU3UPYIOTCS BUABI ACATCIIBHOCTH, HA OCHOBE KOTOPBIX obecneunBaeTCs JOCTHIKCHHC
NpECAMCTHBIX U MCTAIIPCAMCTHBIX INIIAHUPYCEMBIX PC3YJIbTATOB O6y‘-ICHI/ISI, d)OpMI/IpyeTC}I C€CTCCTBCHHOHAYYHAasd IpaMOTHOCTb: OCBOCHHC HAYYHBIX MCTOIOB
HUCCIIeIOBAaHUS SIBICHUI mpupoAbl U TEXHUKHU, OBIIAACHUC YMCHUSAMU OOBICHATH (I)I/I3I/I‘-ICCKI/IC SABJICHUS, IPUMCHAA MMOJYUCHHBIC 3HAHUA, PCIIATh 3ala4u, B TOM
YUCJIC KAYCCTBCHHBIC U SKCIICPUMCHTAJIBHBIC. HpI/IHI_II/IHI/IaJ'IBHO JIeSITeIbHOCTHBIM XapaKTCp HAHHOTO pasjciia peanu3yCTCsa 3a CUéT TOTr0, 4TO Yy4YalluccCs
BBIITOJIHAKOT 3aaHWs, B KOTOPBIX UM IIPEAJIaracTcd:

Ha OCHOBC IOJIYYCHHBIX 3HaHUI pacno3HaBaTb U HAYYHO OOBICHATH (bI/ISI/I‘-IeCKI/IC SBJICHHUS B oxpyxcaromeﬁ npupoac nu IMOBCEIHEBHOM JKHN3HH,

HCIOJIb30BAaTh HAYYHBIC MCTOAbI UCCIICIOBAHUS (I)I/ISI/I‘-ICCKI/IX HBHCHHﬁ, B TOM YHCJIC IJIA IPOBEPKU T'KIIOTE3 U NNOJTYUCHUSA TCOPCTUICCKUX BBIBOIOB,



OOBICHATH HAayY4YHBIC OCHOBBI Han0O0JIee BaXKHBIX IIOCTI/I)I(GHHP'I COBPCMCHHBIX TGXHOHOFI/If/'I, Harmpumep, NpakKTUICCKOTO UCIIOJIb30BAHU Pa3JIMYHbIX UCTOYHUKOB
OHEPIvMH Ha OCHOBE 3aKOHA IMPEBPAIICHUA U COXPAaHCHUS BCEX N3BCCTHBIX BUAOB SHEPI'HU.

Ka;xz[aﬂ M3 TEM JaHHOTI'O pa3aciia BKIIIOYACT SKCIICPUMCHTAIbHOC UCCIICAOBAHNEC o6o61ua101uero XapakTepa. Pa3/:[en 3aBCpHIACTCA MPOBCACHUEM
HHaFHOCTquCKOﬁ u OHGHO‘IHOﬁ pa6OTBI 3a KypcC OCHOBHOM IIKOJIBI.

IVTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS YVYHEBHOI'O ITIPEJIMETA «®U3UKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

Nzydenne yaeOHoro npeamera «dusnka» Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs JOHKHO 00ECTICUNBATh TOCTHXKEHUE CIICTYIOIINUX JTHYHOCTHBIX,
MeTamnpeIMETHBIX U MPEAMETHBIX 00pa30BaTEeNbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

[TaTproTryecKkoe BOCIIUTAHUE:

—TIpOSIBJICHUE UHTEPECa K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (hru3nyecKoi HayKH;
—IIEHHOCTHOE OTHOIICHHUE K JJOCTHKEHHUSIM POCCHICKHUX YUIEHBIX (PH3HKOB.

I'parknanckoe U JyXOBHO-HPABCTBEHHOE BOCITUTAHUE:

—TOTOBHOCTh K aKTHBHOMY YYacTHIO B 00CY/IEHUH OOIECTBEHHO3HAYUMBIX U THYECKHX MPOOIIEeM, CBI3aHHBIX ¢ TPAKTUYECKUM IPUMEHEHUEM JTOCTHKECHU I
bu3uku;

—O0CO3HaHUEC BAJKHOCTHU MOPAJIBHO-3TUYCCKUX NPUHIOUIIOB B JCATCIbHOCTU y‘IéHOl"O.

OCTETHYECKOE BOCIIUTAHUE:

—BOCIIPUATHUC ICTCTUICCKUX KAUCCTB (1)I/I3I/III€CKOI\/JI HAayKH: e€ rapMOHHUYHOI'0 MOCTPOCHUA, CTPOTOCTH, TOUHOCTHU, JTAKOHUYIHOCTH.

HCHHOCTI/I HAayY4YHOTI'O ITO3HAaHUA:

—O0CO3HaHHUuEC ICHHOCTH (I)I/ISI/I‘ICCKOI‘/’I HAaYKH KaK MOITHOT'O HHCTPYMCHTA ITO3HAHUA MUPA, OCHOBBI Pa3BUTUA TeXHOHOFHﬁ, BakKHeHIIeH COCT&BHSIIOLHGP'I KYJIbTYPBI;
—Ppa3BUTUC Haquoﬁ J'IIO603HE[TCJ'H:HOCTI/I, HHTCpPECA K I/ICCHGILOBaTCJIBCKOﬁ ACATCIIBHOCTH.

(DOpMI/IpOBaHI/Ie KYJbTYPBI 3A0POBbA U SMOLMOHAIIBHOT'O 6narononytm;1:

—O0CO3HaHUEC NCHHOCTHU 0e30ImacHoro 06pa3a JKU3HHU B COBPCMCHHOM TEXHOJIOTUYCCKOM MHUPC, BA)KHOCTHU IIPABUJL 0e30IacHoro MOBCACHU HA TPAaHCIIOPTEC, HA
aoporax, € 9JEKTPUICCKUM U TCILIOBBIM 060py,ZIOBaHI/IeM B JOMAIIHUX YCIIOBHAX,



—Cc(OpMUPOBAHHOCTH HaBbIKa pedieKkcuu, MPU3HAHUE CBOETO MpaBa Ha OIIMOKY U TAKOTO e MpaBa y APYroro 4eaoBekxa.
TpynoBoe Bocniutanue:

—AaKTHUBHOE yJacTHe B PELICHUH NIPAKTUYECKUX 3a/1a4 (B PAMKaxX CEMbH, IIKOJIbI, TOPO/1a, Kpas) TEXHOJIOIMUECKON M COLMAIbHONM HAIIPaBJIEHHOCTH, TPEOYIOIUX
B TOM 4HUCIIe U (PU3HMUECKUX 3HAHUI;

—HHTEpEC K MPAKTHICCKOMY U3YUCHHIO MPOPECCH, CBA3aHHBIX ¢ (PU3NKOM.
DKOJIOTHYECKOE BOCIIUTAHHUE:

—OpHUCHTAINS HA IPUMEHEHUE PU3NICCKUX 3HAHHUU JIJIS PEIICHHS 3a/1a4 B 00JIACTH OKPYKAIOIIEH CpeJibl, IJIAHUPOBAHUS TIOCTYIKOB U OIICHKH UX BO3MOXHBIX
MOCIIEACTBHM JIJIsl OKPY>KAIOIIEH Cpefbl;

—O0CO3HaHUE TII00ATBHOTO XapaKTepa IKOJIOTHYSCKHUX TPOOIIEM | IyTeH MX perieHusl.

Ananraiys 00y4aronierocs K M3MEHSIOIUMCSI YCIIOBHSIM COITUAILHOW M TPUPOTHOMN CPEIIbI:

—TIOTPEOHOCTH BO B3aMMOJICHCTBHH IIPU BBIITOJTHEHUN MCCIIETIOBAHUN M TPOSKTOB (PM3NIECKOIN HANIPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHHSIM JPYTHUX;
—TIIOBBIIICHUE YPOBHS CBOCH KOMIICTEHTHOCTH Yepe3 MPAKTHUCCKYIO TSI TeIbHOCTD;,

—TI0TPEOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHUIA, B TOM uHciie POpMYIUPOBATh UICH, IOHSATHS, THIIOTE3bI O PU3MUECKUX 00BEKTAX U SBJICHUSAX;
—oO0co03HaHue e(UIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PU3UKH;

—TJIaHUPOBAHKE CBOETO PA3BUTHUS B MPUOOPETEHUN HOBBIX (PU3MUECKUX 3HAHUIA;

—CTPEMIICHHUEC aHAJIM3NUPOBATH U BBIABJIATH B3aMMOCBA3U IPUPOJbI, O6HI€CTBa 1 3KOHOMHKH, B TOM YHCJIC C UCIIOJIb30BaHUEM (1)I/I3I/I‘IGCKI/IX 3HaHPII>i;
—OIICHKA CBOUX JIEUCTBUM C YUETOM BIUSHUS HAa OKPYXKAIOIIYIO CPEIY, BOZMOXKHBIX TJIO0ATBHBIX MOCIEACTBUH.

METAIIPEJIMETHBIE PE3YJIbTAThBI

YHuBepcanbHbIC MO3HABATEIbHBIE N1EHCTBUS

ba3oBrie mornueckie aJeicTBHUS:

—BBIABIIATH U XapaKTepHU30BaTh CYLIECTBEHHbIE MPU3HAKU OOBEKTOB (SIBJICHMUIA);

—YyCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIaCCH(PUKAIIUN, OCHOBAHUS JJIsi OOOOIICHHS U CPAaBHEHHUS,

—BBbIABJIATH 3aKOHOMCPHOCTH U IIPOTUBOPLCHUA B PACCMATPUBACMBIX (I)aKTaX, JaHHBIX U Ha6J'IIO,I[CHI/IHX, OTHOCAIINUXCA K (I)I/I3I/I‘-ICCKI/IM SABJICHUSAM;



—BBbIABJIATh NPUYUHHOCICACTBCHHBIC CBA3U IIPU U3YYCHUU (1)I/I3I/I‘-ICCKI/IX SIBJICHUHN U MMpONLCCCOB; ACJIaTh BBIBOJAbLI C UCIIOJIB30BAHUCM JCAYKTUBHBIX U
HMHAYKTHBHBIX YMOSaKHIOqCHHﬁ, BBIIBHUI'aThb I'MITIOTE3bI O B3aUMOCBA3AX (bHSI/ILIeCKI/IX BCJIIMYMH,

—CaMOCTOATEIbHO BBIOMPATH CIIOCO0 perieHust yueOHol ¢puznueckoil 3aauu (CpaBHEHHE HECKOJIBKMX BapUAHTOB PEIICHUs, BEIOOP Hanboiee MOIXOSIIEro ¢
y4€TOM CaMOCTOSTEIbHO BbIICTICHHBIX KPUTEPHUEB).

ba3zoBele uccnenoBaTenbCKue JEHCTBUS:

—MUCIOJIB30BaTh BOIIPOCHI KAK UCCIIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHMS;

—TIPOBOJIUTH IO CAMOCTOSITEIILHO COCTABICHHOMY IIJIaHY OIBIT, HECIOKHBIN (PU3UYECKHI HIKCIIEPUMEHT, HEOOIBIIIOE UCCIIEAOBAaHIE (PU3NIECKOTO SIBICHUS;
—OIICHUBATh HAa IPUMEHUMOCTD U JOCTOBEPHOCTH H(OPMAIIHIO, TIOTYIECHHYIO B X0/1€ HCCIIECIOBAHUS WM SKCIIEPUMEHTA;

—CaMOCTOATEIbHO (POPMYIHPOBATh 0OOOIIEHUS U BBIBOIBI IO PE3yIbTaTaM MPOBEIEHHOTO HAOIIOACHHUS, OTIBITA, UCCIIEIOBAHMUS;

—IPOrHO3UpPOBATbL BO3MOKHOC JanpHelee Pa3BUTHEC (1)I/I3I/I‘IGCKI/IX IIpoHeCCOB, a TAKKEC BbIABUI'ATH IMPCAIIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIIOBUAX U
KOHTCKCTax.

Pabota ¢ nuadopmanmeii:

—TPUMEHSATH PA3IMYHBIE METO/Ibl, UHCTPYMEHTHI U 3alPOCHI IIPU MOUCKE U 0TOOpE MHPOPMAIIMH WU JAHHBIX ¢ YYETOM MPEUI0KEHHON yueOHOU (hu3nueckoi
3aJ1a4y;

—aHaJM3UPOBaTh, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH MHPOPMAIIHIO PAa3IUYHBIX BUJIOB U (DOPM IIPEJICTaBICHHUS;

—CaMOCTOATEIbHO BEIOMPATh ONTUMAJIBHYIO (POpMyY IpesicTaBiIeHHs] HHPOPMAIMK U WIUTIOCTPUPOBATh PeLIaeMble 33Ja4l HECIOXKHBIMU CXEMaMU,
JararpaMMamu, HHOU rpadukoi 1 UX KOMOMHAILIUSAMH.

YHuBepcanbHble KOMMYHUKATUBHBIE 1EHCTBUS
OO01enue:

—B X0JIe 00CyXAeHHs y4eOHOTO MaTepuaia, pe3yJbTaToB JJabopaTOPHBIX pabOT M MPOEKTOB 3aJaBaTh BOIPOCHI 10 CYIIECTBY 00CYXK/1aeMOM TeMbI U
BBICKA3bIBaTh UJICU, HAIICIEHHBIC HA PEIICHHE 3a/1a4M U MOAIepKaHue OIaroXenaTeIbHOCTH OOIIEeHUS;

—COIIOCTABJISITh CBOU CYKACHUA C CYKACHUAMU NPYTUX YHACTHUKOB AMUAJIOra, 06Hapy)KI/IBaTL pPas3iiniuc U CXo0ACTBO HO3HL[I/II>'I;
—BBbIpa’XXaTb CBOIO TOYKY 3pCHHUA B YCTHBIX U IMCbMCHHBIX TCKCTaX;
—HY6JII/ILIHO MPpEACTABJIATH PC3YJIbTATHI BBIIIOJIHECHHOT'O (I)I/ISI/I‘IGCKOF O OIIbITa (BKCHepI/IMCHTa, HUCCICA0BaHMsA, HpOCKTa).

CoBMmecTHas ACATCIbHOCTD (COpr,Z[HI/I‘-ICCTBO)I



—TIOHHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBa KOMAaHAHON M MHIUBUAYaTbHOU paOOTHI MPU PEeUICHUH KOHKPETHON (hr3HUecKoil mpoOaembl;

—IPUHUMATh IIEJIM COBMECTHOM JEATEIbHOCTH, OPTaHU30BBIBATh JEHCTBUS 10 €€ JOCTHKEHUIO: PaCIpEesaTh PO, 00CYXKAaTh MPOIECCHI U PE3yIbTaThl
COBMECTHOM paboThI; 00001IaTh MHEHUS HECKOJIKUX JIFOJICH;

—BBITNIOJIHATH CBOIO YacTh pa0OThI, JOCTUTAsE KAYECTBEHHOTO Pe3yJIbTaTa 10 CBOEMY HAMPABICHUIO M KOOPJIUHUPYS CBOM JICUCTBUS C APYTUMH YICHAMU
KOMAaHJIbI;

—OIICHUBATh Ka4€CTBO CBOET'0 BKJIaJ[a B OOIMI MPOIYKT IO KPUTEPUAM, CAMOCTOSITENBHO C(HOPMYIINPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBHUS.
YHUBEpCAIBHBIE PETYJIATUBHBIE 1EHCTBUS

Camoopranusanusi:

—BBISBJIITH IPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CHUTYalUsX, TPEOYIOMIMX JUIS pemieHus GU3NIECKUX 3HAHUH;

—OPUEHTHPOBATHCS B PA3IMYHbBIX MOJX0/1aX IPUHATHS pelIeHUH (MHAUBHyalbHOE, IPUHATHE PELICHUS B IPYIIe, IPUHATHE PELICHUH IPYMIo);

—CaMOCTOSATEIBHO COCTABIIATH AITOPUTM PEHICHUsT (PH3UUECKON 3a7audl WM TUTaHA UCCIICIOBAHUS C YIETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEeHTHPOBATh IpeiaraéMble BapUaHThI pEILICHUI;

—J1e71aTh BBIOOP ¥ OpaTh OTBETCTBCHHOCTH 3a PEIICHHE.

CamokoHTpoIIb (pediekcusi):

—1aBaTh aJICKBATHYIO OIIEHKY CUTYaIlUU U MpeAJiarath MiaH e€ N3MEHEHUS;

—OOBICHITH MPUYUHBI TOCTHKEHUS (HEOCTHKEHHS) Pe3yIbTaTOB JAESITENLHOCTH, JaBaTh OLEHKY IPHOOPETEHHOMY OMBITY;

—BHOCUTHb KOPPCEKTUBLI B ACATCIIbBHOCTDH (B TOM 4YHCJIC B XOJ BBIITOJITHCHHA (I)I/BI/I"ICCKOFO HUCCICAOBaHUA HUIIN npoeKTa) Ha OCHOBC HOBBIX O6CTO$ITCJ'II>CTB,
N3MCHUBIINXCA chyauHﬁ, YCTAaHOBJICHHBIX OHII/I6OK, BO3HHKIINX prnHOCTefI;

—OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSM.

OMOLMOHATBHBIN UHTEIJIEKT:

—CTaBUTb ce0s1 Ha MECTO IPYroro YEJIOBEKa B X0/ CIIOpa WK JUCKYCCUU HA HAYYHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOTO.
[Ipunsatue ceds u Apyrux:

—IIpU3HABAaTh CBOE IIpaBO Ha OI_HI/I6Ky IIpu pCUICHUHA (1)I/I3I/IHCCKI/IX 3ala4 WM B YTBCPIKICHHUAX HAa HAYUHBIC TEMbBI U TAKOC KC IIPpAaBO APYTOTO.



ITPEAMETHBIE PE3VJIbTATHI
7 xiacc
[IpeameTHBIC pe3ynbTaThl HA 0A30BOM YPOBHE JOKHBI OTPpaXKaTh C(HOPMUPOBAHHOCTD Y O0YUAIOIIHUXCS YMEHUI:

—HCIOBb30BaTh MOHIATHS: (U3MUECKUE M XUMHUYECKUE SIBIICHUS; HAONIOACHHE, SKCIICPUMEHT, MOJIENb, TUIIOTE3a; SAUHUIIBI (PU3NYECKUX BEIWYHH; aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPI0E, KUIKOE, Ta3000pa3HOE); MEXaHUYECKOE JBIKEHNE (paBHOMEPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpaeKTopusl, paBHOACHCTBYIOMIAs cull, fedopmanus (yrnpyras, IIacTU4ecKas), HeBECOMOCTb, COOOIIAIOIINECS COCY/bI;

—pa3nuuarth sBiaeHus (auddys3us; TeIoBoe ABMKEHUE YacTHUI] BEIECTBA; PABHOMEPHOE JBIKEHHE; HEPAaBHOMEPHOE JIBHKCHHE; MHEPIHS, B3aMMO/ICHCTBHE
TEJ; paBHOBECHE TBEPJBIX TEIN C 3aKPEIUIEHHOM OChIO BpAIICHUS; Mepeayda AaBiIeHUs TBEPIABIMHU TellaMH, KUAKOCTSIMH M Ta3aMu; aTMOC(hEpHOe TaBJICHUE,
IUTaBaHUE TEJ; MPEBPALICHUS MEXaHUIECKOI SHEPrUH) M0 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (U3UIECKOe
SIBJICHUE;

—pacrno3HaBaTh MPOSIBICHUE U3YUYECHHBIX (PU3NICCKUX SBICHUM B OKPYKAIOIIEM MHpE, B TOM YHUCIIe (U3HUECKUE SIBIICHUS B TIPUPOJIC: IPUMEPHI JBUKCHHS C
Pa3IMYHBIMU CKOPOCTSIMHU B KUBOH M HEXKUBOW NIPUPOJIEC; NEHCTBUE CUIIBI TPEHUS B IPUPOJIC U TEXHUKE; BIUSIHUE aTMOCHEPHOTO JIaBJICHUS HA )KMBOW OPraHU3M;
IJIaBaHKe PhIO; pbIYard B Telle YeJIOBEeKa; IPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B y4eOHYIO, BBIIEIATH CYIIECTBEHHbIE CBOMCTBA/PU3HAKN (PU3NIECKUX
SIBJICHHI;

—OMNMCHIBATh U3YUYEHHbIE CBOMCTBA T€ U (PU3UUECKUE SIBICHUS, UCIIOJIb3Ys (PU3NUYECKHE BETMUMHBI (Macca, 00BbEM, IJIOTHOCTh BELIECTBA, BPEMs, ITyTh, CKOPOCTb,
CpeAHss CKOpOCTb, CHJIa YIIPYTOCTH, CHJIA TSDKECTH, BEC TeJla, CUjla TPEeHUs, 1aBjieHue (TBEPAOro Tena, )KUIKOCTH, Ta3a), BHITAIKUBAIONIAs CUIIa, MEXaHHYeCKast
paboTa, MOIIHOCTh, IJIEYO CUJIbI, MOMEHT CHJIbI, KO3()(PUIIMEHT MOIEe3HOr0 JeHCTBUS MEXaHU3MOB, KUHETHUYECKasl U MMOTEHIMAIbHAs SHEPIUs); IPU ONHCAHUU
MIPaBWJIbHO TPAKTOBATH (PU3UUECKUIT CMBICT UCIOJIB3YEMBIX BEIMUMH, UX 0003HAUYEHUS U €IMHULBI PU3NUECKUX BEIMYMH, HAXOIUTH (DOPMYIIbI, CBSA3BIBAIOLINE
JTaHHYIO (PU3MYECKYIO BETUUYHMHY C IPYTUMU BEIMUYNHAMH, CTPOUTDH IpapUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJIUYUH;

—XapaKTCpPU30BaTb CBOMCTBa TCII, (1)I/I3I/I‘-ICCKI/IG SBJICHUS U IPOUECCHI, UCITOJIB3YS ITPpaBUJIa CIIOKCHUS CUJTT (BI[OJ'IL OJHOM HpHMOﬁ),

3akoH ['yka, 3akoH [lackans, 3akoH ApxuMmena, MpaBWIIO paBHOBECHUS pblyara (0JI0Ka), «30J0TO€ MPAaBUIO» MEXAaHUKHU, 3aKOH COXPAaHEHHMS MeXaHHYECKOU
SHEPTHUH; MPU 3TOM /IaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA U 3aIIUCBHIBATH €0 MaTEMaTUUECKOE BBIPAXKEHUE;

—OOBIACHATH (U3NYECKUE SBJICHUS, MPOLECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE CUTYallUd MPAKTUKO OPUEHTHPOBAHHOTO XapaKTepa: BHISBIATH
MIPUYHUHHOCIIEACTBEHHbIE CBS3H, CTPOUTH 00BsCHEHHE U3 |—2 JTOTMYEeCcKUX 1IaroB ¢ onopoi Ha 1—2 W3y4eHHbIX CBOWCTBA (PU3MUECKUX SBICHUM, (PU3NUECKUX
3aKOHa WIHA 3aKOHOMEPHOCTH;

—pfcuiaTb paC‘-IéTHBIC 3aga4u B 1—2 ﬂeﬁCTBHH, HCIIOJIb3Ys 3aKOHBI U (bOpMyJIBI, CBA3BIBAIOIIHEC (I)I/IBI/I‘-ICCKI/IG BCJIMYMHBI: HA OCHOBC aHAJIM3a YCJIOBUS 3aJa4U
3alMUMCbIBAaTh KPaTKOE€ YCIIOBUE, ITOACTABJIATH q)HSquCKHe BCJIIMYUHEBI B q)OpMy.]'II)I " IMPOBOIMUTH pvaéTm, HaXOJUTh CIIPAaBOYHBIC JAHHBIC, HCO6X0)II/IMHe JIIA
peuicHusd 3a1a4, OUCHUBATb PCAITUCTUIHOCTD HOHy‘{CHHOﬁ (bH3H‘ICCI(OfI BCIIMYHUHEI,



—pacno3HaBaTh MPOOIEMBI, KOTOPHIE MOXKHO PEIIUTh IMPHU MOMOIIN PU3NIECKIX METOIOB; B OMICAHUH UCCIICOBAHUS BBIICISTE MPOBEPSIEMOE MPEATION0KEHUE
(rumotesy), pa3Iu4aTh U UHTEPIPETUPOBATD MOIYUYCHHBII pe3ysbTaT, HaXOAUTh OMKUOKU B XO/€ OMbITA, 1E1aTh BHIBOJIBI 110 €r0 pe3ysbTaTaM;

—TPOBOJIUTH OMBITHI MO HAOIIOJEHUIO (U3NYECKUX SBICHUN WM (U3MYECKUX CBOMCTB Ten: (HOPMYIHpPOBATh MpPOBEpsieMble MPEANOI0KEHHUS, cCOOUpaTh
YCTaHOBKY M3 IPEI0AKEHHOT0 000pyA0BaHus, 3aMIUCHIBATh XO/1 ONbITa U (HOPMYJIUPOBATH BHIBObL;

—BBINIOJHATD MPSIMbIE U3MEPEHUS PACCTOSHUS, BpEMEHH, MacChl TeJa, 00bEMa, CHIIBI U TEMIIEPATYPhI C UCTIOIB30BAHUEM aHAIOTOBBIX M LU(POBBIX MPUOOPOB;
3aIlMCBIBATh I0Ka3aHUs NPHUOOPOB ¢ YUETOM 3a1laHHON aOCOIIOTHON MOIPEIIHOCTH U3MEPEHUIA;

—IIPOBOAUTH UCCIICAOBAHNEC 3aBUCUMOCTHU O,HHOﬁ (bHSH‘ICCKOfI BCJIIMYHUHBI OT I[perﬁ C UCIIOJIB30BAHUEM IIPAMBIX HSMepeHI/Iﬁ (3aBI/ICI/IMOCTI/I IIYTH PaBHOMEPHO
ABMOKYHIETOCA TCJIa OT BPEMCHH ABHIXKCHUSA TCJIa; CHUJIbBI TPECHHUA CKOJBXCHUA OT BECa TCja, KAYCCTBa 06pa6OTKI/I HOBCpXHOCTCfI TCJI U HE3aBUCHUMOCTH CHUJIBI
TPCHUA OT IUJIOIIAaAU COIIPHUKOCHOBCHUSA TECJI; CUJIbI YIIPYTOCTU OT YIJIMHCHUS NPYKHUHBI; BBITAJIKUBAIONIECH CHIIBI OT 00BEMa HOpr>KéHHOI>'I 4aCTu T€JiIa U OT
IINIOTHOCTH XUAKOCTH, €€ HEe3aBUCUMOCTH OT IJIOTHOCTHU TCJIa, OT FJIY6I/IHLI, Ha KOTOPYIO MOT'PYKEHO TEJIO, YCJ'IOBI/Iﬁ Ij1aBaHus TCI, yCJ'IOBI/Iﬁ PAaBHOBCCHA pbluara
n 6J'IOKOB); Y4aCTBOBAaTh B INNIAHUPOBAHUU y‘IC6HOFO HCCIICOOBaHUA, CO6I/IpaTB YCTAHOBKY U BBIIIOJHATE HU3MCEPCHU:A, CICAYSA IMPEAJIOXKCHHOMY IUJIAHY,
(bHKCI/IpOBaTL PE3YJIbTAaThL HOHy‘IGHHOﬁ 3aBUCHUMOCTH (l)I/ISI/ILICCKI/IX BCIIMYMH B BHUAC IMPCHIIOKCHHBIX Ta6J'II/II_[ u rpa(i)I/IKOB, ACJIaTh BBIBOABI IIO PE3yJibTaTaM
HCCICOOBAHUA,

—TMPOBOJIUTh KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEIMYMH (IJIOTHOCTH BEIIECTBA KUIAKOCTU M TBEPJOTO TEJa; CUJIa TPEHMSI CKOJIbKEHUS; TaBJICHUE BO3/1yXa;
BBITAJKUBAIOIIAs CHJIA, ICHCTBYIONIAs HAa MOTPYKEHHOE B JKUAKOCTH TeJ0; KOA(POUIIMEHT MOJIE3HOTO ACHCTBUS MPOCTHIX MEXaHU3MOB), CIICAYS TP EATI0KEHHON
MHCTPYKLMU: TP BBIIOJHEHUH U3MEPEHUIN COOMPATh AIKCIIEPUMEHTAIbHYIO YCTAHOBKY M BBIYUCIIATH 3HAUEHUE UCKOMOM BEJINYMHBL;

—co0J1r0/1aTh IPaBUJIa TEXHUKU O€30MaCHOCTH IpH paboTe ¢ 1abopaTOpHBIM 000PYAOBAHUEM;

—YKa3bIBaTh MPHUHIMIBI JACUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, JMHAMOMETP, COOOLIAIOIIMECS COCYIbl, OapoOMeTp, pblyar,
MOJIBMKHBIM U HETIOABMKHBIN OJI0K, HAKJIOHHAS IJIOCKOCTb;

—XapaKTepU30BaTh MPUHITUIIBI JIEHCTBUS U3yYEHHBIX MPUOOPOB M TEXHUUECKUX YCTPONCTB C OMOPOM HA UX ONMHUCAHUS (B TOM YUCIIE: TIOIIIUITHUKH, YCTPOHUCTBO
BOJIOTIPOBOIA, THAPABINYECKUM TMPECC, MAHOMETpP, BBICOTOMEpP, TOPIITHEBON HACOC, apeOMETp), MCIOJB3Yys 3HAHHMS O CBOMCTBaX (PU3WUYECKHUX SIBICHUU M
HE0OX0ouMBbIe (PU3NUYECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

—IIPUBOJUTH ITPUMCPEBIL / HaXOaUTh I/IH(l)OpMaHI/IIO O IMpuMEpax NPAKTUIYCCKOTO UCITOJIB30BAHHUA (1)I/ISI/IIICCKI/IX 3HAHUH B HOBCGI[HGBHOI\/JI KHU3HU OJI0 obecnieueHust
0€30MacHOCTH MPHU OOpalICHUH ¢ MPUOOpaMU M TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHHs 3JI0POBBS M COOIOJCHUS HOPM IKOJOTHYECKOTO TOBEJICHUS B
OKpY>Kalolllen cpene;

—OCYIIECTBIATh OTOOpP MCTOUHUKOB MH(MOPMAIK B ceTH VIHTEpHET B COOTBETCTBUU C 3aJaHHBIM ITOMCKOBBIM 3allpOCOM, HA OCHOBE MMEIOLINXCS 3HAHUN U
MyTEM CPaBHEHMSI PA3JIMYHBIX HCTOYHUKOB BBIIEIATH HHPOPMALIHIO, KOTOpas SBJSETCS MPOTUBOPEUYUBON MIIM MOKET OBITh HETOCTOBEPHOM;

—MCIONIB30BaTh MPH BBHINOJHEHUU y4eOHBIX 33JaHUN HAYYHONONYJSIPHYIO JUTEpaTypy (U3NYECKOTro COJEp:KaHus, CIpaBOYHbIE MaTepHajbl, PECypChl CETH
WuTepHer; BnaseTh npuéMaMy KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHust MHPOpMAaLMK U3 OAHON 3HAKOBOM CHCTEMBI B JPYTYIO;



—C03/1aBaTh COOCTBEHHBIE KPAaTKUE MHCbMEHHBIC M YCTHBIE COOOIICHUSI HA OCHOBE 2—3 MCTOYHMKOB MH(POPMALUU (PU3MUECKOTO COJACPKAHUSA, B TOM YHCIIE
yOJINYHO J1e1aTh KpaTKUe COOOLIEHHs O pe3yibTaTax MPOEKTOB WM Y4€OHBIX MCCIIEAOBAHMI; IPU 3TOM I'PaMOTHO HCIOJIB30BaTh W3YYEHHBIN MOHATHHHBINA
anmapar Kypca (pU3UKH, COIPOBOXKIATh BBICTYIICHUE [IPE3EHTALIEH;

—IIPpU BBIIIOJIHCHHUU y‘-I€6HBIX IMPOCKTOB " I/ICCJIQI[OBaHI/If/'I pacnupeaciATb 0053aHHOCTH B rpymmc B COOTBETCTBUH C NOCTABJICHHBIMHU 3ada4aMH, CJICIUTH 3a
BBIIIOJIHCHHUECM IIJIaHA ,Z[CI‘/'ICTBI/II\/'I, aJICKBATHO OLICHUBATH COOCTBEHHBIH BKJIaa B ACATCIBHOCTH I'PYIIIIBI, BBICTpaWBAaTb KOMMYHUKATHBHOC BBaI/IMO,ZleflCTBI/Ie,
YUYUTbIBasI MHCHUC OKPYIKAIOIIUX.

7 Kiacc

[IpenmeTtHbIe pe3ynbTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTPasKaTh CHOPMUPOBAHHOCTH Y 00 yJArOIIUXCSl YMEHUH:

—MUCIIOJIB30BaTh IOHATHSA: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE IBHKEHHE aTOMOB U MOJEKYJ, arperaTHble€ COCTOSHMS BEILIECTBA, KPUCTAJUIMYECKHE U
amop(HbIe Tela, HACBILICHHBIH M HEHACBIIEHHBIM Iap, BIAXHOCTh BO3/yXa; TEMIlepaTypa, BHYTPEHHsSS SHEpPrus, TEIJIOBOW ABUIaTelb; 3JIEMEHTAPHBIN
NEKTPUYECKUH 3apsil, JIEKTPUUECKOE T0JIE, TPOBOAHUKHU U TUIIEKTPUKH, IOCTOSTHHBIN JIEKTPUYECKUI TOK, MATHUTHOE I10JIE;

—pasnu4arth SBICHUS (TEIUIOBOE pacIIUPEHIE/CKaThe, TeIIonepeiadya, TeIIOBOe PaBHOBECHE, CMAaYHBaHHE, KAITMIUIPHBIC SIBJICHUS, NCTIApEHUE, KOHICHCAIIHS,
IJIaBJICHUE, KpUCTAJTU3alusl (OTBEp/IEBAHKE), KUTICHHUE, TeIulonepeaada (TeIIONPOBOHOCTh, KOHBEKIIUS, U3TyUYE€HUE); DIICKTPU3AIUs TeJl, B3aUMOJICHCTBUE
3apsioB, JEWCTBUSA JIJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHWE, B3aWMOJICHCTBUE MArHUTOB, JCHMCTBHE MATrHUTHOTO IOJ1 HA IPOBOJHHUK C TOKOM,
AJIEKTPOMArHUTHASI MHAYKIIHS ) TI0 OTMIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOUIUX JaHHOE (DU3UUECKOE SIBJICHUE;

—pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (DU3MYECKHX SIBICHUH B OKpYXKarollleM MHUpe, B TOM 4ucie (U3NYECKHEe SIBIECHUS B NPUPOE: MOBEPXHOCTHOE
HaTsDKEHHE M KalnWULIpHBIE SBJICHUS B MPUPOJE, KPUCTAIBl B mpupoze, ninydenue ConHIa, 3aMep3aHue BOJ0EMOB, MOPCKUE OpU3bl, 00pa3oBaHUE POCHI,
TyMaHa, MHesl, CHETa; 3JIeKTpUUYeCKUe sBJICHUS B aTMoc(hepe, HIeKTPUUYECTBO )KUBBIX OPraHU3MOB; MarHUTHOE 10JIe 3eMJIH, Apeid MoI0coB, pojib MAarHUTHOTO
NOJIS IS JKU3HM Ha 3emule, NOJSIPHOE CUSHHE; MPH 3TOM IMEPEeBOAUTH NMPAKTUYECKYIO 337ayy B Y4eOHYIO, BBIICNSATH CYIIECTBEHHBIE CBOWCTBA/MPHU3HAKH
(bU3NYECKUX SIBICHU;

—ONMCHIBaTh U3y4YE€HHBIE CBOMCTBA TENl M (PU3NUECKUE SIBICHUSI, UCTIONb3Ys (PU3NUYECKHE BETMUYHHBI (TeMIEepaTypa, BHYTPEHHS SHEPTUsl, KOJMUECTBO TETJIOTHI,
yJelbHas TeMJI0EMKOCTb BEIIECTBA, yeNbHas TeIUI0Ta IJIaBIEeHUs, YAeIbHas TEIIOTa NapooOpa3oBaHmsl, yeIbHas TeII0Ta CroOpaHysl TOIIMBA, KO3(PPUIIUEHT
IIOJIE3HOTO IEUCTBUS TEIUIOBOM MAIlUHBI, OTHOCUTENIbHAS BIAXKHOCTh BO3/yXa, dJIEKTPUYECKUN 3apsill, CUjla TOKA, DJIEKTPUYECKOE HAIIPSKEHUE, CONTPOTUBIICHUE
MIPOBOJIHUKA, YAETbHOE COMPOTUBIIEHUE BEIIECTBa, pab0oTa U MOIIHOCTH JIEKTPHUUECKOTO TOKA); NMPH OMUCAHUU MPABUIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI
UCIOJIb3yEeMbIX BEJIMYMH, 0003HAUEHUS M €IUHHIIbI (PU3UUYECKUX BEIMYMH, HAXOIUTH (POPMYIIbI, CBA3BIBAIOIINE JAaHHYIO (PM3WYECKYIO BEIMUYUHY C JAPYTUMH
BEJIMYMHAMU, CTPOUTH IPapUKU U3y4YEHHBIX 3aBUCUMOCTEN (DU3UUECKUX BEIUYUH;

—XapaKkTepHU30BaTh CBOICTBa Tel, (pu3MUECKUe SBICHHUS U IPOLECCHI, UCHOJIb3ys OCHOBHBIE IOJIOKEHHUS MOJIEKYJISPHOKMHETHYECKOW TEOpPHH CTPOEHUS
BELIECTBA, IPUHLIMII CYNIEPIIO3ULINH 110JIEH (Ha KaYECTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUs 3apsiza, 3akoH OMa Ju1sl yuacTka 1enH, 3akoH [xoyns—Jlenna, 3akox
COXPAaHEHHUS SHEPTUH; IIPU ITOM JIaBaTh CIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIIUCHIBATH €M0 MaTEMaTHUYECKOE BhIPAXKEHUE;



—OOBACHATh (U3UYECKUE MPOIECChl M CBOWCTBA TEN, B TOM 4YHCIE M B KOHTEKCT€ CHUTyallMd MPAKTUK OPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATDH
IIPUYMHHOCIIE/ICTBEHHBIE CBSI3U, CTPOUTh O0BACHEHHE U3 1—2 JOrMYECKUX LI1aroB ¢ ONOpoil Ha 1—2 U3y4yeHHbIX CBOMCTBA (U3NYECKUX SIBJIECHUM, (Pru3nueckux
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

—pemaTh pacy€THbIe 3a7auil B 2—3 NEHCTBUSA, UCIIONB3Ys 3aKOHBI M ()OPMYJIbI, CBA3BIBAIONINE (PM3UYECKHE BEITMUYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 33Jauu
3aIlMCBIBAaTh KPATKOE YCIOBUE, BBISIBIIATh HEJOCTATOK AAHHBIX JUIsSl PELIEHHUs 3a/1a4M, BBIOMPATh 3aKOHBI U (POPMYJIbl, HEOOXOIUMBIE IS €€ peleHUs, IPOBOAUTh
pacu€Thbl U CPAaBHUBATH MOIYYEHHOE 3HAaU€HUE (PU3MUECKON BETUUYMHBI C U3BECTHBIMU JaHHBIMU;

—pacCiioO3HaBaTb HpO6J'IeMBI, KOTOPBIE MOXHO PEIIMTH IIPU IMOMOINH (bHSquCKI/IX MCTOOOB; HCIIOJIIB3YyA OIHNCAHHE HUCCICAOBaHUA, BBIACIIATH IIPOBEPACMOC
MMPCANOJIOXKCHUC, OUCHUBATD IIPABUJIbHOCTD MOPAJAKA IPOBCACHUA UCCIICA0BAHUA, ACTIATh BHIBO/bI,

—TIPOBOJIUTH OIIBITHI 10 HAOTIONCHHUIO (PU3UICCKUX SBICHUN WM (PU3MYECKUX CBOWCTB TeJ (KANWLISPHBIC SIBICHUS, 3aBUCHMOCTh JIaBJICHUSI BO3/IyXa OT €ro
00BEMa, TeMIepaTypbl; CKOPOCTH MPOIecca OCTHIBAHM/HArPEBaHUS MPH U3TYYECHUH OT LBETA U3ITy4arOIIEH/OTIOMAIOIIEH TTOBEPXHOCTH; CKOPOCTh HCIIapEHUS
BOJIbI OT TEMIIEPATYPHI )KUAKOCTH U ILIOIIAN €€ NOBEPXHOCTH; JIEKTPU3ALMS TEI U B3aUMOJECUCTBUE MIEKTPUUECKUX 3aPsAI0B; B3AUMOCHCTBUE TOCTOSHHBIX
MAarHMTOB, BU3yAJIU3aLHsl MArHUTHBIX MOJIEW MOCTOSHHBIX MArHUTOB; JEUCTBUS MATHUTHOTO IOJIS1 HA IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarH1uTa, CBOMCTBa
AIIEKTPOABHUTATENS TOCTOSTHHOTO TOKA): (hOPMYIHPOBATH MPOBEPSEMBbIE MTPEAIOI0KEHNs, COOMPATh YCTAHOBKY M3 MPEIIOKEHHOTO 000pYJOBAHUS; OIMCHIBATD
XOJI OTBITa U (POPMYIIUPOBATH BHIBOJIBI;

—BBIIIOJIHATH IPAMBIC U3MEPCHUA TEMIICPATYPHI, OTHOCHUTEIBHOM BIIAYKHOCTHU BO31yXa, CUJIbl TOKA, HAIIPAKCHHUA C UCIIOJIb30BAHUEM AHAJIOT'OBBIX HpI/I60p0B u
JaTYUKOB q)HSquCKI/IX BCJIMYHMH,; CPABHHUBATDH PC3YJIbTATHL H3MepeHHI>i C y‘IéTOM 3aJaHHOM a0COJIFOTHOH IOIPCUIHOCTHU,

—IIPOBOAUTH UCCIICAOBAHUC 3aBUCUMOCTU OIHOM (I)I/I3I/I‘leCKOI71 BCJIIMYHUHBI OT I[perI\/’I C HUCIIOJIb30BAHUCM IPSAMBIX I/ISMepeHI/Iﬁ (3aBI/ICI/IMOCTL COIIPOTUBJICHUSA
MMPOBOAHUKA OT €TI0 JJIMHBI, INIOMAAN IMOIICPEUYHOTO CCUYCHHUA U YACIIBHOTO CONIPOTUBJICHUA BCIICCTBA ITPOBOJHUKA, CUJIBI TOKA, UAYHICTO Y€pE3 NPOBOJHUK, OT
HaIlpsDKCHUA HAa HMPOBOAHHUKE; HUCCICHOBAHHUC ITOCICHOBATCIIBHOTO U IMApaJUICIIBHOTO CO€OUHEHMI HpOBOI[HI/IKOB)Z IJIaHUPOBATh HCCJICJOBAHUC, CO6I/IpaTB
YCTAHOBKY U BBIIOJHATH U3MCPCHUS, CIICAYA TPCAJIOKCHHOMY IIJIaHY, (I)I/IKCI/IpOBaTB PE3YJIbTATHL HOJ'Iy‘ICHHOfI 3aBUCHMMOCTH B BUJC Ta6J'II/II_[ 151 Fpaq)I/IKOB, ACIaThb
BBIBOJIBI ITO PE3YyJIbTaTaM UCCIICJOBAHUS

—TIPOBO/IUTh KOCBEHHbIE H3MEpeHUs (PU3MUeCKUX BeIMUYUH (yIeNbHas TEeIUIOEMKOCTh BEILECTBA, CONPOTUBICHHWE NPOBOJHHMKA, paboTa M MOIIHOCTh
ANEKTPUYECKOT0 TOKA): IUIAHUPOBATh U3MEPEHMsI, COOMPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEAys MPEJIOKEHHONM MHCTPYKLHU, U BBIUUCISATH 3HAUCHUE
BEJINYUHBI,

—Cc00II01aTh MPaBUJIa TEXHUKHU 0€30M1aCHOCTH MIPU paboTe ¢ 1abopaToOpHBIM 000PYAOBaHUEM;

—XapaKTepHU30BaTh MPUHIUIIBI JEHCTBUS U3YYEHHBIX TPUOOPOB M TEXHUUECKUX YCTPOICTB C OMOPOi Ha MX OMUCAHUS (B TOM YHCIIE: CUCTEMa OTOIIJICHUS JIOMOB,
TUTPOMETp, TapoBast TypOrHa, aMIIepMeTp, BOIBTMETP, CUETUUK HIIEKTPUUECKON SHEPTHH, JIEKTPOOCBETUTENIbHbIE TPUOOPBI, HArPEeBaTEIbHBIE JIEKTPOIPUOOPHI
(mpuMepBl), HIEKTPUUECKUE MTPEIOXPAHNUTEINH; IEKTPOMATHUT, JIEKTPOABUIaTEb MOCTOSIHHOTO TOKA), HCIIOJIb3YS 3HAHUS O CBOMCTBAX (PU3MUYECKUX SBICHUN U
He00XoAuMBble PU3NUECKHE 3aKOHOMEPHOCTH;



—pacro3HaBaTh MPOCThIE TEXHUUECKUE YCTPOWCTBA M M3MEpPUTENbHBIC PUOOPHI IO CXeMaM U CXEMaTHYHBIM PHCYHKaM (KHMIKOCTHBIM TEPMOMETp, TEpMOC,
IICUXPOMETpP, TMIPOMETp, JBUIraTeilb BHYTPEHHEIrO CrOpaHus, 3JIEKTPOCKOI, PEOCTAT); COCTaBIATh CXEMBbl 3JEKTPUYECKHUX LeNel ¢ MOCiIeOBaTeIbHbIM U
napajJieJIbHbIM COEIMHEHUEM 3JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAYEHHUs JIEMEHTOB JIEKTPUUECKUX LIeTel;

—TPUBOANTH IPUMEPBI/HAXOIUTh HH(DOPMAIIMIO O TPUMEpaX MPAKTHUECKOTO MCIIOIb30BaHMs (PU3MUECKUX 3HAHWN B MOBCEAHEBHOW JKU3HH JJII O0SCT CUCHUS
0e30MmacHOCTH TpU OOpalleHuu ¢ MpUOOpaMy M TEXHUUYECKUMHU YCTPOHMCTBAMH, COXPAHEHUS 370pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO MOBEICHUS B
OKpY>Kalolllen cpene;

—OCYIIECTBIISATh MOMCK MH(pOpPMALUU (PU3NYECKOTO colepxkaHUus B ceTu VIHTepHeT, Ha OCHOBE MMEIOIIMXCS 3HAHUN U MyTEM CPAaBHEHUS JOMOJIHUTEIBHBIX
MCTOYHUKOB BBIJCIISATH HH()OPMAIIHIO, KOTOPAS SBJSIETCS MPOTUBOPEUMBOM MIT MOXKET OBITH HEIOCTOBEPHOM;

—MCIONB30BaTh MPH BBINOJHEHUN YYEOHBIX 33aJaHUN HAYYHOIOIYJSIPHYIO JHTEPATypy (PU3HMUECKOro COAEp:KaHUs, CIPaBOYHbIE MAaTEPUaNbl, PECYpPChl CETH
WuTepHer; BaaeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOdpazoBaHusl HH(POPMALUY U3 OJJHOM 3HAKOBOI CUCTEMBI B JPYTYIO;

—C03/1aBaTh COOCTBEHHBIC MMCbMEHHBIC M KPAaTKHE YCTHBIE COOOIICHHUsI, 00001ast HHPOPMAITUIO 3 HECKOJIBKUX HCTOYHUKOB (DU3MYECKOTO COACPIKaHHS, B TOM
qucie MyOJIuYHO MPEICTABIATh PE3YNIbTaThl IPOEKTHONW MM MCCIIEA0BATEIbCKON JAEATEIIBHOCTH; IIPU 3TOM I'PaMOTHO UCIOIb30BaTh U3yUEHHBIH MOHATHUHHBINA
ammapar Kypca (pHU3UKH, COIPOBOXKIATh BBHICTYIUICHHE MTPE3CHTAIHCH;

—TIpHY BBINIOJHEHUU y4eOHBIX MPOEKTOB M MCCIEIOBAHUHN (PHU3UUECKUX MPOLECCOB PACHPEIEATh 00SI3aHHOCTH B TPYIIE B COOTBETCTBHH C MOCTaBICHHBIMHU
3aJjauaMH, CJIUTh 3a BBIIOJIHEHUEM IIJIaHa IeHCTBUI U KOPPEKTUPOBATH €r0, a1eKBAaTHO OLIEHUBATh COOCTBEHHBIN BKJIA/l B 1€ATEIbHOCTb IPYIIIbI; BHICTPAUBATh
KOMMYHHUKAaTHBHOE B3aMMOICHCTBHE, IPOSBIISS TOTOBHOCTD pa3pemiats KOH(GIUKTHL. 9 Kinacc

ITpenmeTHbIe pe3ynbTaThl Ha 6a30BOM YPOBHE JJOJKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y 00yUarOIIUXCsl YMEHUI:

—CIOJb30BaTh MOHATHUS: CUCTEMa OTCuU€Ta, MaTepuaibHas TOUYKA, TPAEKTOPUs, OTHOCHUTEIBbHOCTh MEXaHMYECKOro ABMXKEHHUs, aedopmauus (ympyras,
IJIaCTUYECKas), TPEHUE, HEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTb U MEPETPY3KH; LIEHTP TSHKECTH; aOCOTIOTHO TBEPIOE TENO, LIEHTP TSHKECTU TBEPAOIO
TeJa, paBHOBECHE; MEXaHMUECKUE KoJeOaHUsl U BOJIHBI, 3BYK, MH(Pa3ByK M yJIbTPa3BYK; JIEKTPOMArHUTHBIC BOJHBI, IIKANA 3JIEKTPOMArHUTHBIX BOJH, CBET,
OIM30pPYKOCTh U JalIbHO30PKOCTh, CHEKTPhI HCIIYCKAaHUS M MOTJIOIIEHHS; ajdb(a, 6eTau raMMan3yuyeHusl, ©30TOIbI, sJIEpHasi SJHEPreTHKa;

—pas3jin4yaThb ABJICHUA (paBHOMCpHOG U HCPABHOMCPHOC HpHMOHHHeﬁHOe JABUIKCHUC, PABHOYCKOPCHHOC HpﬂMOJ’IHHCfIHO@ JABHIKCHHUC, CBO6OI[HO€ naaCHuc TcCl,
PaBHOMCEPHOC IBUIKCHUC 110 OKPYKHOCTH, B3aUMOCHCTBHUE TCJI, pCAKTUBHOC JIBUKCHUC, KoJieOaTelIbHOe JABUKCHUC (3aTyxa101111/Ie " BBIHYKJICHHBLIC KOHe6aHI/I${),
PE30HAHC, BOJITHOBOC JABUIKCHUC, OTPAKCHUC 3BYKA, HpHMOJ’IHHCﬁHOC pacnnpoCTpaHCHUC, OTPAXKCHUC U TTPCIIOMJICHHUC CBETA, IMOJIHOC BHYTPCHHCC OTPAKCHUC
CBCTA, pa3JIOKCHUC Oenoro ceBera B CIICKTP U CIIOKCHUC CIICKTPAJIbHBIX IBETOB, TUCIICPCHUA CBETA, CCTCCTBCHHAA Pa/IMOAKTHBHOCTb, BOBHUKHOBCHHC JIMHEHYaToro
CIICKTpa I/I3queHI/I${) IO OIIMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha OCHOBE OIBITOB, ACMOHCTPUPYIOIIUX TAHHOC (I)I/I3I/I‘-ICCKOC SIBJICHHUC,

—pacno3HaBaTh NPOSBICHUE MU3YyYEHHBIX (PM3UUYECKUX SIBJICHHH B OKpYy’KarolleM MUpe (B TOM uucie pu3nyecKue SBJICHUS B MPHUPOJE: MPUIUBBI U OTIHBBL,
nBukeHue rniaaHeT CoJHEUHOM CUCTEMBbl, pEaKTUBHOE JIBUKEHHE KUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB )KMBOTHBIMH, 3€MJIETPACEHUE, CECMUYECKHE BOJIHBI,
I[yHaMH, X0, I[B€Ta TeJl, ONTUYECKHE SBJIECHUS B IPHUPOJIe, OMOIOTHYECKOE NEUCTBHE BUAUMOTIO, YIbTPa(HUOIETOBOTO U PEHTTE€HOBCKOTO U3JIyUYEHU;



€CTECTBEHHBIN DPaJHOaKTUBHBIA (DOH, KOCMUYECKHE JY4H, PAJAMOAKTHBHOE H3IYYCHHUE MPUPOJIHBIX MHHEPAJIOB; JECHCTBHE PAAMOAKTHBHBIX HM3JIyUYCHHH Ha
OpraHM3M YeJoBeKa), IpU TOM MEPEBOJUTH MPAKTUUECKYIO 3a/1a4y B yueOHYIO, BBIIETISITH CYIIECTBEHHbIE CBOMCTBA/TIPU3HAKH (DU3MUECKUX SBJICHHUIA,

—OMHCHIBATh U3YYEHHBIC CBOMCTBA TEN U (PU3NUECKUE SBJICHHS, HCIIONB3Ys (PU3NYECKHE BETUYMHBI (CPEIHSS U MTHOBEHHAS CKOPOCTH TeJIa MPH HEPAaBHOMEPHOM
JBIKEHUH, YCKOPEHHE, TIepeMeIleHHe, MyTh, YIIIOBas CKOPOCTh, CUJla TPEHMS, CHJIa YIIPYTOCTH, CHJIA TSKECTH, YCKOpPEHHE CBOOOIHOTO MaJleHHUs, BEC Tea,
UMITYJIbC T€Ja, UMIYJIbC CUJIbI, MEXaHMYECKas paboTa U MOIIHOCTb, IOTEHIMAIbHAsA 3HEPIUsl Tela, MMOAHITOrO HaJl MOBEPXHOCTHIO 3€MJIM, ITOTEHIMAIbHAS
SHEPrus CXKATOM NPYKUHbBI, KHHETUYECKAasl JHEPIHsl, IOJIHAsI MEXaHUYeCcKasl SHEPrHs, IIEPUOJL U YaCcTOTa KojaeOaHuM, JJIMHA BOJIHBI, TPOMKOCTb 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTelb MPEIOMIICHHS CPEJIbl); IPU OMMCAHUH MPABHIIBHO TPAKTOBATH (PM3UUECKUIN CMBICI UCTIONb3YEeMBIX BETMYHMH, 0003HAYECHUS U
€IMHULIBI (PU3UYECKUX BEIMYUH, HAXOIUTh (DOPMYIIbI, CBA3BIBAIOIINE TAaHHYIO (PU3HUECKYIO BEIMYUHY C IPYTUMU BEIMYMHAMHU, CTPOUTH IpadUKN U3y4EeHHBIX
3aBUCHUMOCTEH (PM3NYECKUX BEITUUHH;

—XapaKTCpU30BaATb CBOMCTBA TCII, (1)I/ISI/I‘IGCKI/IG SABJICHUA W IIPOLCCCHI, UCIOJIb3YysA 3dKOH COXPAaHCHUA SHCPIrUU, 3aKOH BCCMHUPHOI'O TATOTCHHSA, IMPUHIIUIL
CYNEpro3nuru CuJi, HpUHOUII OTHOCUTCIIbHOCTU FaJ'II/IJ'ICH, 3aKOHBI HBIOTOHa, 3aKOH COXpaHCHU UMITYJIbCA, 3aKOHbI OTPAKCHHUA U IPCIIOMIICHHA CBETA, 3dKOHBIL
COXPAHCHUS 3apAA0BOTO0 U MACCOBOT'O YHUCCI ITPHU AACPHBIX PCAKIUAX, IIPHU 3TOM JaBaThb CJIOBCCHYIO (1)OpMy.]'II/IpOBKy 3aKOHAa M 3allMChIBATh €I0 MaTCMaTHYCCKOC
BBLIPA’XCHHC,

—O0O0BACHATh (U3NYECKHUE MPOLECChl W CBOICTBa Ted, B TOM YHUCIE M B KOHTEKCTE CUTYalMil NpPaKTUKOOPHMEHTHUPOBAHHOIO XapaKTepa: BBISBIIATH
MIPUYMHHOCIIE/ICTBEHHBIE CBSI3U, CTPOUTH O0BSCHEHHE U3 2—3 JIOTMYECKHX IIaroB ¢ OMOPOH Ha 2—3 U3yYSHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, (pr3muecKmx
3aKOHOB WJIH 3aKOHOMEPHOCTEH;

—pemiath pacu€THbIC 3a/1aun (OMHUPAIOIIMECS HA CUCTEMY W3 2— 3 ypaBHEHUM), UCTIOJb3Yys 3aKOHBI H (JOPMYJIBI, CBSA3BIBAIONINE (DU3NUECKHE BEIMYUHBI: Ha
OCHOBE aHaJM3a YCJIOBHUS 3aJaud 3allMChIBATh KPAaTKOE YCIIOBHUE, BBISIBISATH HENOCTAIONIME WM W30BITOYHBIC JIaHHBIC, BBHIOMPATH 3aKOHBI M (OPMYJIBI,
HE0OXOIUMBIE JJI PEIICHUs, TPOBOIUTE PACYETHI M OLIEHUBAThH PEATMCTUYHOCTD MOJYYEHHOTO 3HAYeHUS (PU3NYeCKOi BEeIHUNHBI,

—pacClioO3HaBaThb Hp06J'IeMBI, KOTOPBIC MOKHO PCHINUTHL IIPU IMMOMOMIN (1)I/I3I/I‘IGCKI/IX MCTOHOB; HUCIIOJb3Yysd OMMUCAHUC UCCIICAOBAHUS, BBIACIIATH IIPOBCPIACMOC
MPEAIOJIOXKCHUC, OUCHUBATD ITPAaBUJILHOCTD IMOPAAKaA IMTPOBECACHUA UCCICIOBAHNA, ACJIaTh BBIBOABI, MHTCPIPECTUPOBATE PE3YJIbTAaThL Ha6J'IIOI[eHI/II71 " OIIBITOB,

—TPOBOJIUTH OIBITHI IO HAOTIOACHHUIO (PU3NUECKUX SBIECHUHN UM (PU3NUECKUX CBOMCTB Tel (M3ydeHHEe BTOPOro 3akoHa HproTOHA, 3aK0OHA COXpaHEHUS SHEPTUH;
3aBUCUMOCTE IE€pHOaa KoneOaHuii MPY>XUHHOI'0O MasATHHUKA OT MACChl I'py3a U JKECTKOCTHU MPY>XXUHBI U HE3aBUCHUMOCTb OT aMINIMTYAbI MaJlbIX KOJIC6aHHI>'I;
MPSIMOJIMHEIHOE pacnpoCTpaHEHUE CBETA, pa3sioKeHHEe OeI0ro CBeTa B CIEKTP; U3YYEHHE CBOWCTB M300paKeHHsI B IIJIOCKOM 3€pKajieé U CBOWCTB M300pakeHUs
MpeaMeTa B COOMpArOIIe JTUH3E; HAOMIOACHUE CIUTONIHBIX U JIMHEHYATHIX CIIEKTPOB U3JIYUYCHHS): CAMOCTOSTEIHFHO COOMPATh YCTAHOBKY U3 M30BITOYHOTO HAbOpa
000pyI0OBaHUS; ONMMCHIBATh X0/ OMbITA U €T0 PE3yJbTaThl, (HOPMYJINPOBATH BHIBOJIBI;

—TIPOBOJIUTH TIPH HEOOXOAMMOCTH CEPHUIO MPSMBIX H3MEPEHHM, OMPEeNisisi CpelHee 3HaUeHUe N3MepsIieMOil BeTHUnHBI (POKYCHOE pacCTOsIHHE COOMparoIei
JIMH3B1); 000CHOBBIBATh BBIOOP CIIOCO0a M3MEPEHUS/U3MEPUTEIBHOTO NpHOopa;

—IIPOBOAWUTL HCCJICIOBAaHUC 3aBUCUMOCTEH (I)PBPI‘ICCKI/IX BCJIMYMH C HUCIIOJIB30BAHUCM TIPSAMBIX H3MepeHHI>'I (SaBI/ICI/IMOCTB nyTu OT BpPCMCHHU IIpU
PaBHOYCKOPCHHOM ABUKCHHUN 0e3 HaYaIbHOM CKOpOCTH; I€EPUOIa KoJIeOaHMI MaTeMaTUYECKOr0 MasgTHHUKA OT JJIMHBI HUTU; 3aBUCHUMOCTH yTJia OTPAKCHU CBETA



OT yrjla MajeHus M yIiia IpeJIoOMIICHUS OT yIyla MaJeHHs): TUIAHUPOBATh HCCIEOBAHHUE, CAMOCTOATENIBHO COOMpPATh YCTAaHOBKY, (PMKCHPOBATH PE3YJIbTATHI
IIOJIyYEHHOM 3aBUCHUMOCTH (DPM3UYECKUX BEJIMYUH B BUJIE TAOJIUIl U I'paUKOB, A€]1aTh BBIBOBI [10 pe3yJbTaTaM HCCIIEIOBaHUS;

—TIPOBO/IUTH KOCBEHHbIE H3MEPEHHsI (PU3NUECKUX BEIUYHMH (CPEIHSSI CKOPOCTh U YCKOPEHHUE Tella IMPH PaBHOYCKOPEHHOM JIBXKEHHH, YCKOPEHUE CBOOOIHOTO
naJIeHus], KECTKOCTh MPYKUHBI, KO3(PPHUIHUEHT TPEHUSI CKOJIBKEHUS, MEXaHW4YecKas paboTa U MOILTHOCTh, YaCTOTa M MEPHOJ KOoJeOaHUH MaTeMaTHUYecKOro
NPY>KUHHOTO MasiTHUKOB, ONITUYECKast CUjla COOMPAIOILEH JIMH3bI, paJIMOAKTHBHBIA (OH): TIIAHUPOBATH U3MEPEHUS; COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
U BBIIOJIHATH U3MEPEHUS, CIEAYS IIPEMIOKECHHON HHCTPYKLIUY; BBIYUCIIATh 3HAUEHNE BEJIMYMHBI M AHAIIM3UPOBATh I10JyYEHHBIE PE3YJIbTaThl C y4ETOM 3aJaHHOMU
IIOIPELIHOCTH U3MEPEHUM;

—C00JII01aTh PaBUIIa TEXHUKHU 0€30MaCHOCTH MIPU paboTe ¢ 1abopaToOpHBIM 000PYAOBaHUEM;

—pas3jn4aTb OCHOBHBIC ITPU3HAKHU U3YUCHHBIX (bI/ISI/I‘-IeCKI/IX Moneneﬁ: MarcpuaibHas TO4Ka, a0COJIIOTHO TBépI[OC TECIIO, TOYCUHBIN HCTOYHHK CBCTA, JIy4, TOHKad
JIMH34, IIJIaHETapHasd MOACIIb aTOMA, HYKJIOHHAas MOJCJIb aTOMHOTO A1pa;

—XapaKTCPU30BaATb IIPUHIIHUIIbL JIEHUCTBUS N3YUYCHHBIX HpI/I60pOB Hn TCXHHUYCCKHX yCTpOﬁCTB C OHOpOﬁ Ha HUX OIIHMCaHUusAg (B TOM 4YHCJIC CIIMAOMCTpP, NaTYHUKHU
ITOJIOKCHHUS, PACCTOSAHUS U YCKOPCHUA, paKeTa, 9X0JIOT, OUKH, IICPUCKOII, q)OToaHnapaT, OIITUYCCKUE CBETOBOAbI, CIICKTPOCKOII, JO3UMETP, KaMCpa BI/IJ'IBCOHa),
HCIIOJIb3YA 3HAHUA O CBOMCTBaxX q)HSI/I‘{CCKI/IX SIBJICHUM U HeO6XO,I[I/IMI>Ie (1)I/ISI/I‘IGCKI/IG 3dKOHOMCPHOCTH,

—MCIOJb30BaTh CXEMbl U CXEMATHUYHbIE PUCYHKH HM3YyYEHHBIX TEXHMUYECKHUX YCTPOMCTB, M3MEPHUTENbHBIX NMPUOOPOB U TEXHOJIOIMUECKHUX IPOLIECCOB IpPU
peleHNH y4eOHONPAaKTUUECKUX 3a/1a4; ONTUYECKUE CXEMBI JJIs IOCTPOEHUS N300paKeHUH B IJIOCKOM 3€pKajie U coOMparolel JInH3e;

—TPUBOANUTH IPUMEPHI/HAXOIUTh UH(OPMAIIUIO O TPUMEpaX MPAKTHUECKOTO MCIOIb30BaHUs (PU3MUECKUX 3HAHUN B MTOBCEIHEBHOM KU3HU NIl 00eCTIeUeHHs
0€30MacHOCTH MpHU OOpaIIeHUH ¢ MPUOOpPaAaMU M TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHMs 3JI0POBBSI M COONIOJECHUS HOPM IKOJIOTHYECKOTO TOBEJICHUS B
OKpY>Karollen cpere;

—OCYILIECTBIATh MOUCK MHPOpMauu (U3NYECKOro colep:kaHus B ceTH VHTepHeT, camMOoCTOSTEeNbHO (hOpPMYNHpysl MOUCKOBBIM 3ampoc, HaXOAWTh IMYTH
OIpeJIeJIEHUs] IOCTOBEPHOCTH MOJIy4eHHON MH(POPMAIIMN Ha OCHOBE UMEIOIMXCS 3HAHUH U JIOTIOJIHUTENbHBIX HCTOYHUKOB;

—CI0JIb30BaTh IPU BBIIOJIHEHUU YUEOHBIX 33JaHU HaAYYHOIOMYJISIPHYIO JIUTEPaTypy (PU3NUYECKOTO COJEpKaHUs, CIPAaBOUYHbIE MaTepUalbl, PECYPChl CETH
WuTepHer; BIaieTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOdpazoBaHusl HHPOPMALIUK U3 OJJHOM 3HAKOBOI CUCTEMBI B JPYTYIO;

—C03/1aBaTh COOCTBEHHbIE MTUCHMEHHBIC U YCTHBIE COOOIICHHUSI Ha OCHOBE MH(OPMAIMU M3 HECKOJIBKMX MCTOYHUKOB (DU3MUECKOTO COAEP KAHUS, MyOITUIHO
MPEACTABIATh PE3yAbTAaThl MPOEKTHOW WJIM MCCIEN0BATEIbCKON AEATEIBbHOCTH; MPU 3TOM TPaAaMOTHO HCIONb30BAaTh W3YUYEHHBINH MOHSITHIHBIA ammapar
M3Yy4aeMoro pasjesna (U3UKHU U COTPOBOXKAATH BBHICTYIUICHHE MTPe3eHTaIlel ¢ yuéToM 0COOEHHOCTEN ayJUTOPUHU CBEPCTHUKOB.



TEMATHUYECKOE IIJTAHMPOBAHUE

Ne ni/m | HanmenoBanue TeMbl/pa3iena

‘ KoauuecTBO 9acoB

| DOP

7 Kimacc — 68 4

1. Pasnen 1. ®usuka u ee poJib B U3YUYCHUH OKPY)KAFOIIET0 MUpa 6 Enunas xoyekius mudpoBbIX
00pa3oBaTEeNbHBIX  PECYPCOB,
POIII, SIKnacc

2. Pasnen 2. [lepBoHayanbHbIC CBEJICHUS O CTPOCHUH BEIISCTBA 3 Enunas xoyekius mudpoBbIxX
00pa3oBaTEeNbHBIX  PECYPCOB,
POIII, SIKnacc

3. Paznen 3. [[BrokeHue U B3aUMOJICHCTBUE Tl 21 Enunas xomnexkuust nu@poBbIx
00pa3oBaTEeNbHBIX  PECYPCOB,
PO, AKnacc

4, Pasnen 4. JlaBieHue TBEPABIX TEJ, dKHUIKOCTEH M ra3oB. 21 Enunas xoiiekius nudpoBbIX
00pa3oBaTENbHBIX  PECYPCOB,
PO, AKnacc

5. Paznmen 5. PaboTta 1 MOIIHOCTb. 12 Enunas xomnexuust 1iudpoBbIX
00pa3oBaTEeNbHBIX  PECYPCOB,
PO, AKnacc

6. PesepBHOE Bpems 3 Enunas xomnexuus nudpoBbIX
0o0pa3oBaTeNbHBIX  PECYPCOB,
PO, AKnacc

8 xmacc — 68 u

1. Pasgen 6. TerioBble SIBIIEHUS 28 Enunas xonmnexuust mudpoBbIx
0o0pa3oBaTeNbHBIX  PECYPCOB,
PO, AKnacc

2. Paznen 7. Dnekrpudeckiie U MarHUTHBIE SIBICHUS 37 Enunas xomnexiust nudpoBbIx
o0pa3oBaTeNbHbIX  PECYPCOB,
PO, AKnacc

4. Pe3epBHOE Bpems 3 Enunas xomnexuust uudpoBbIX
0o0pa3oBaTeNbHBIX  PECYPCOB,
POIII, AKnacc

9 kimacc — 102 gy




Pasnen 8. Mexanuueckue sIBIEHUS 40 Enunas xomnexiust nudpoBbIx
00pa3oBaTEeNbHBIX  PECYPCOB,
POIII, SIKnacc

Pasznen 9. Mexannueckue KojaeOaHUs U BOJIHEI 15 Enunas xomnexkuust mudpoBbIx
00pa3oBaTeNbHBIX  PECYPCOB,
PO, AKnacc

Paznen 10. DnekTpoMarHuTHOE 1OJI€ U JIEKTPOMArHUTHBIE BOJTHBI 8 Enunas xomnexuust mudpoBbIx
00pa3oBaTeNbHBIX  PECYPCOB,
PO, AKnacc

Pa3znen 11. CBeToBbIE SIBIIECHUS. 15 Enunas xomnexknus nu@poBbIX
o0pa3oBaTeNbHBIX  PECYpPCOB,
PO, AKnacc

Pasnen 12. KBaHTOBBIE SABICHUS 17 Enunas xomneknust nudpoBbIx
00pa3oBaTENbHBIX  PECYPCOB,
PO, AKnacc

[ToBTOpUTENBEHO-0000IAIOIINN MOTYITh 9 Enunas xoyekmust mudpoBhIX

o0pa3oBaTeNbHBIX  PECYpPCOB,
PO, AKnacc

A1)\

C=RU, O=I'bOY OOUI noc. C60pHBIii,
CN=Kopnumunna Mapuna ['puropbeBHa,
E=sb_simon_sch@samara.edu.ru
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