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IHHOACHUTEJIbBHASA 3AIIUCKA

[Iporpamma o ¢u3uKe Ha ypOBHE OCHOBHOTO OOIEro 00pa3oBaHMsI COCTABICHA HA OCHOBE IOJIOKEHUI 1 TpeOOBaHUHN K pe3yIbTaTaM OCBOCHHUS
Ha yrayOnEHHOM ypOBHE OCHOBHOH oOpa3oBaTenbHOU mporpammsbl, npencraBieHHbix B GI'OC 00O, a takxke ¢ ydérom (enepanbHOil paboueit
nporpaMMbl Bocriutanus u KoHueniuu npenonaBanus yueoHoro mpeaMera « Dusznkay.

ConeprxaHue mporpaMMsI IO (PU3UKE HATIPABJICHO Ha yIOBJICTBOPEHHE IMTOBBIIICHHBIX 3aIIPOCOB 00yUYaIOMIMXCSI, CTPEMSIIIIUXCS K 00Jiee TITyO0KOMY
OCBOCHHIO (DM3MUECKUX 3HAHWU, U Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOH T'PaMOTHOCTH OOydJarommuxcs. B mporpamme mo (usnke y4uThIBarOTCS
BO3MOXXHOCTH yueOHOTro npeameTa B peanuzanuu TpedoBanuit ®I'OC OO0 k miiaHupyeMbIM JTMYHOCTHBIM U METaIlIPEIMETHBIM pe3yJbTaTaM 00y4eHus,
a TaKKe MEXIPEIMETHBIC CBS3U €CTECTBEHHO-HAYUYHBIX YUEOHBIX MIPEIMETOB Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHusl.

[Iporpamma o (u3mKe ycTaHaBIMBAET paclpejesieHre y4eOHOro maTepualia 1o rojaM oOydeHus (1Mo Kjaccam), MpeajiaracT MPUMEpPHYIO
MIOCJIE0BATEIBHOCTh U3YUEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHSI IPEAMETHOTO COJEPKaHUS U YUETEe BO3PACTHBIX 0COOEHHOCTEN 00yUaroIuXCs.

IIporpamma 1o ¢usnke pa3paboTaHa C LENbIO OKa3aHUS METOJMYECKOH MOMOIIM YYUTENI0 B CO3JaHMM pabodel mporpamMMsl 1Mo yd4eOHOMY
IIPEIMETY.

dusnka SABISETCS CHUCTEMOOOPa3yIOLUUM ISl €CTECTBEHHOHAYYHBIX YUEOHBIX IMPEIMETOB, MOCKOJIBKY (PM3NYECKHE 3aKOHBI JIeKaT B OCHOBE
MIPOLIECCOB U SIBJIEHUH, M3y4YaeMbIX XUMHEW, OMosorueil, actpoHomueil u gusndeckoi reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYUYHYIO KapTUHY
MUpa, MPeI0CTaBIIAET Haubosee sCHble 00pa3libl MPUMEHEHHUS HAyYHOI'0 METO/Ia TO3HAHUS, TO €CTh CII0C00a MOJIyYeHUs JOCTOBEPHBIX 3HAHUN O MUpE.

OnHa W3 THaBHBIX 33734 (PU3MYECKOro 00pa3oBaHUsI B CTPYKType o0Iiero oOpa3oBaHUS COCTOMT B (DOPMUPOBAHHM €CTECTBEHHO-HAYUHOM
IPaMOTHOCTH U MHTEpeca K HayKe y 00yUaromuxcsl.

N3yuyenne ¢usuku Ha yriayOnEHHOM ypOBHE MPEoJiaraeT yBEPEHHOE BIIAJICHHE CIEAYIOIMMU KOMIIETEHTHOCTSIMH, XapaKTepU3YIOIUMU
€CTECTBEHHOHAYUYHYI0 IPAMOTHOCTb:

Hay4HO 0OBSICHATH SABJICHUA,



OLIEHMBATh U IIOHUMAaTh OCOOEHHOCTH Hay4YHOI'O UCCIIEOBAHNUS;

WHTEPIPETUPOBATH JIAHHBIE M UCIOJb30BaTh HAYYHBIE I0KA3aTEIbCTBA JUIsl MOJTYYECHHS BBHIBOJIOB.

Henu nzyyenus pu3nku Ha ypoBHE OCHOBHOTO 00111er0 00pa3oBanus onpeaeneHsl B Konnenmuu npenoaaBanus yaueOHoro rnpeamera « usznuka» B
oOpa3zoBarenbHbIX opranuzanusax Poccuiickoit denepannu, pealn3yomux 0CHOBHbIE 00I11e00pa3oBaTeIbHbIEC IPOTrPAMMBbI, YTBEPKIAEHHON pelleHHeM
Konnerun Munucrepctsa npocsenienus: Poccuiickoit @enepannu (nmpotokod ot 3 aexadpst 2019 r. Ne [1K-4BH).

Lenu n3yuenust Gu3nku Ha yriayOIE€HHOM YpOBHE:

pa3BUTHE HHTEpeca M CTpeMJIeHHs OOydaloluxcs K HAyYHOMY HU3YYEHHIO MPUPOJbI, PAa3BUTHE HMX HHTEIUIEKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN;

pa3BHUTHE MIPEIICTABICHUN O HAYYHOM METOJIC IMO3HAHUS U (POPMUPOBAHUE UCCIIEAOBATEIHCKOTO OTHOMICHUS K OKPYKAIOIIHM SIBIICHUSIM;

(hopMHPOBaHHE HAYYHOTO MHUPOBO33PCHHSI KaK PE3yJIbTaTa U3YUCHHsI OCHOB CTPOCHUS MaTepUU U PYHIAMEHTAIBHBIX 3aKOHOB (DU3HKHY;

(dbopMUpOBaHNE YMEHHI TPUMEHSITH (PU3NUECKHe 3HAHUS U HAyYHbIE JOKA3aTelIbCTBA AJIs O0BSCHEHUS OKPY KAIOIIUX SIBICHUM;

(hopMupOBaHHE TIPEICTABICHHUM O PO (PU3HUKH TSl pa3BUTHS IPYTHX €CTECTBEHHBIX HAyK, TEXHUKU U TE€XHOJIOTHU;

pa3BUTHE TPENCTABICHUNM O BO3MOXKHBIX cdepax Oynaymier npodeccuoHaTbHOW eATeTbHOCTH, CBS3aHHOW C (U3HMKOM, IMOATOTOBKA K

nanbHEeNeMy 00y4eHHI0 B 3TOM HalpaBJICHUN;

(opMHpOBaHKE TOTOBHOCTH K JabHEHIIEMY M3YYeHUIO (PU3UKHM Ha yIiyOIEHHOM ypOBHE B paMKaxX COOTBETCTBYIOLIMX Mpoduiiell o0yueHus Ha
YPOBHE CpEIHEro o0IIero oopa3oBaHMsL.

JlocTrkeHue 3TUX 1enel MporpaMMsl 1o (GU3HMKE Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHMs 00ECIeUnBAETCS PELICHUEM CIEAYIONUX 3a/1ay:

MproOpeTeHne 3HaHUH O AUCKPETHOM CTPOECHUH BEIIECTBA, MEXAaHUUYECKUX, TEIIIOBBIX, AIEKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUSX;

pruoOpeTeHne YMEHUN aHaTM3UPpOBaTh U OOBSACHATH GU3NYECKHUE SIBJICHHUS HA OCHOBE U3YUYEHHBIX (PU3MUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOCHHC MCTOHNOB PCIICHUA paC‘-IéTHLIX N Ka4CCTBCHHLBIX 3aj1ady, Tpe6y'IOH_II/IX Co3aaHusg U UCIIOJIb30BaHUA (I)I/I3I/I‘-ICCKI/IX MOHCHCﬁ, BKJIrO4as

TBOPYCCKUC U MPAKTUKO-OPUCHTUPOBAHHBIC 3a1a1U;



pa3BUTHE HCCIECNOBATEIILCKUX YMEHHI: HAOMIOaTh SBICHHUS W HM3MEPITh (U3WYECKUE BEIMYMHBI, BBIJBUTATh TUIIOTE3bl U MpEAJiarath
AKCIIEPUMEHTAJIbHBIEC CIIOCOOBI UX MPOBEPKH, MJIAHUPOBATH U MPOBOJUTH OIBITHI, SKCIEPUMEHTAIbHBIE UCCIIEIOBAHMS, aHAIIM3UPOBATh MOJYyYCHHBIC
JaHHBIE U JIeTaTh BHIBOJIBI;

ocBoeHuEe MNpUEMOB PalbOTHI ¢ HHpOpMAIUEl (U3NYECKOro COAep K aHHs, BKIOYAas MHMOPMALMIO O COBPEMEHHBIX JOCTHXKEHHSIX (PU3MKH,
WHTEPIIPETANNS U KPUTHIECKOE OlIEHUBaHNE UH(POPMAITUH;

3HAKOMCTBO CO cepaMu MPOPECCHOHATBHON ICSITEILHOCTH, CBS3aHHBIMU C (DU3UKOH, W COBPEMEHHBIMU TEXHOJIOTHSMH, OCHOBAaHHBIMU Ha
JTOCTUKEHUSIX (PU3MUECKON HAYKH.

Ha u3ydenue ¢usuku (yriayOnEHHBIN YPOBEHb) HA YPOBHE OCHOBHOTO 0011ero oopazoBanusi orBoautcs 340 yacos: B 7 kiacce — 102 gaca (3 vaca

B HeJeno), B 8 kiacce — 102 vaca (3 vaca B Heneno), B 9 kinacce — 136 yacoB (4 4aca B HEJIEIO).

COJAEP)KAHUE OBYYEHUA
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Paznen 1. @u3uka u e€ posib B MO3HAHUHU OKPYKAKIIEr0 MUPa.

®dusuka — Hayka O mpupoje. SBieHus NpUponbl (JIEMEHTHl COAEp KAaHMS, BKIIOYAIOUINE MEXIpeaMeTHble cBsi3u). Dusnueckue SBICHUS:
MEXaHUYECKHUE, TEIJIOBbIC, AIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. PasmepHocTh. Enunuiiel Gpusndecknx BenuuuH. M3mepeHune Gpuandeckux BeNU4HH. DTanoHbl. Dusndeckue mpuodopel.
ena nenenus. [lorpemnocts m3mepenuid. [IpaBuia 6e3omacHOro Tpyaa mpu padore ¢ gabopaTopHbIM 000pyI0BaHHEM. MeXayHapoiHas CHUCTEMa

equauIl. [lepeBosr BHeCUCTEMHBIX eMHUIT] B eAHUITBI CU.



Kak ¢u3uka u npyrue ecreCTBeHHbIE HAYKH HU3y4aloT NMPUPORy. EcTecTBeHHO-HAYUHBI METO/ MO3HAHUS: HAOMIOIEHHE, TIOCTAHOBKA HAYYHOTO

BOIMPOCA, BBIIBKEHHE TUIOTE3, SKCIEPUMEHT IO MPOBEpPKE TUMOTe3, 0OBsICHEHHE HabmogaeMoro siBjieHus. Onucanue (QU3MUECKUX SBICHUH C

ITOMOIIIBIO MOJIETICH.
Jemoncmpayuu.
Mexanudeckue, TEIIOBbIC, JIEKTPUUECKUE, MAarHUTHBIE, CBETOBBIC, 3BYKOBBIC SIBJICHHUS.

dusnueckue npruOOPsI U MPOLEAYPa MIPSIMBIX H3MEPEHH aHAIOTOBBIM M IU(PPOBBIM PUOOPOM.

Jlabopamopuusie pabomot u onvimeol.

Omnpenenenue UEHBI JeNeHUs MIKAIbl K3MEPUTEIHLHOTO MPHOopa.
N3mepenue paccTossHUMN.

N3mepenne miomaan u 0o6bémMa. Metos majieTku.

N3mepenne BpeMeHHU.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.

Omnpenenenue pazMepoB Mallblx Tel. MeTon psioB.

HpOBCI[eHI/IG HCCIICOOBAaHMS 110 IMPOBEPKE 'MIIOTE3bI: aJIbHOCTD noaéra mrapuka, mMymeHHOI0 rOpu30HTaJIbHO, TCM 6OJ'II)IHG, yeM OOJIbIIIE BHICOTA

IIyCKa.

Pazpnen 2. [lepBoHavanbHbIe CBeACHNS 0 CTPOCHUH BelleCTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepsl U Macchl. ONbITHL, JOKa3bIBAIOIINE JUCKPETHOE CTPOECHUE BEIIECTBA.

JIBmxeHue yacTuil Beniectsa. CBs3b CKOPOCTH JABHKEHUS YACTHIL C TemnepaTypoil. bpoynosckoe neuxenue. {uddysus. Bzaumonelictue yactuil
BEILIECTBA: MPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSTHUS BELIECTBA: CTPOEHHE Ia30B, KUAKOCTENH U TBEPABIX (KPUCTAUINYECKUX) Tel. B3anMoCBsA3b MKy CBOMCTBAMHU BEILIECTB

B PAa3HBIX arp€raTHbIX COCTOAHUAX U UX ATOMHO-MOJICKYJISIPHBIM CTPOCHUCM. OcoOeHHOCTH arperaTHbIxX COCTOSIHUM BOJIBI.

Hemoncmpayuu.



HaGmotenne 6poyHOBCKOTO JIBHYKEHUSI.

Ha6monenue nuddysum.

Habumoienue siBiaeHuii, 00bACHAIOMUXCS MPUTSHKEHUEM WIIM OTTAJIKMBAHUEM YaCTHUI] BEIIECTBA.

Jlabopamopuusie pabomot u onvimol.

OrneHka aAuaMerpa aroMa METO0M PSIIOB (¢ UCIosib3oBaHueM (hoTorpaduwii).

OmnbITH IO HAOTIOIEHUIO TETUIOBOTO PACIIMPEHHSI Ta30B.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKCHHUSL.

Pa3pgen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl.

Mexannueckoe apuxenue. [TyTs u nepemenienne. PaBaomepHoe u HepaBHOMepHOE JiBUKeHue. CBOOOIHOE Ma/ieHNe KaK IPUMEP HEPABHOMEPHOIO
nBukeHust Tea. Ckopoctb. CpeHsis CKOPOCTh IIPU HEPABHOMEPHOM JIBUKEHUU. Pacu€T myTH u BpeMeHH IBUKEHUSI.

I'pacduku 3aBUCHMOCTEN BETUYMH, ONMUCHIBAIONINX ABIKeHHEe. O01Ine MOHIATHSI 00 OTHOCUTENBbHOCTU JIBHKEHUS. CI0XKEHHE CKOPOCTEH AJis Ted,
JOBUOKYLIUXCS ApAJUIEIIBHO.

SIBnenue nHepuuu. 3aKoH HHepIMH. B3aumoelicTBue Ten Kak MpUYMHA U3MEHEHUs CKOPOCTH JBMKEHHUs Tell. Macca kak Mepa MHEPTHOCTH Tella
B MOCTYIaTeIbHOM JBMXKEHHH. [[MoTHOCTH BemiecTBa. CBsA3b IUNIOTHOCTU € KOJIMYECTBOM MOJIEKYJ B eAMHUIE 00bEMa BemecTBa. CMeCH M CIUIABHI.
IToBepxHOCTHAS M JINHEHHAS TUIOTHOCTD.

Cuna kak xapakTepucTHKa B3aumojeicTBus Ten. Cuna ynpyroctd W 3akoH ['yka. M3MepeHue cuiibl ¢ MOMOLIBIO JMHAMOMETpa. SIBieHue
TATOTEHUs U cwia TsokecTd. Cuia TsHKecTH Ha JApyrux IutaHerax. Bec tema. HeBecomocTs. CrioskeHHEe CHJl, HAaIpPaBJIEHHBIX 1O OJHON MPSIMOM.
PaBronelicTByromas cuit. Cuita TpeHus. TpeHne CKOJIbKEHNs U TPEHUE MOKOsI, BA3KOe TpeHue. TpeHne B IpUpo/ie U TEXHUKE.

Hemoncmpayuu.

HabmtoneHne MexaHM4ecKoro ABMKEHHS Tela.

N3mepenune ckopocTy NPSIMOJIMHENHOTIO JBHKEHHUS.

Habntoienue siBieHUs] UHEPIUH.



Habnronenne u3MeHeHus! CKOPOCTH MTPU B3aUMOJICHCTBUH Tell.

CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEIL.

CnoxxeHue Cuil, HallpaBJIEHHBIX 110 OJJHON MPSIMOU.

Jlabopamopuusie pabomot u onvimol.

Onpenenenne CKOPOCTH PABHOMEPHOT'O JIBHKEHUS (IapHKa B )KUJIKOCTH, MOJEIH 3JIEKTPUUYECKOI0 aBTOMOOWIIS U TaK Jajiee).

Omnpenenenne cpeHel CKOPOCTH CKOJIBKEHHsI OpycKa Wi MIapuKa M0 HAKIIOHHOM MIIOCKOCTH.

OmnpeneneHue IOTHOCTU TBEPAOIO Tea.

OnbITH, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb pacTshkeHus (edopMalvn) Npy>KUHbI OT IPUIT0KEHHON CHJIBL.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI TPEHUS CKOJIBKEHMSI OT CUJIbI JaBJICHUSI U XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEM.

Pasnen 4. laBinenune TBEPABIX TeJl, :KUAKOCTEH H I'a30B.

Hapnenue. Cuna nasinenus. CriocoObl yMEHBLICHUS M yBeIMuYeHMs AaBieHus. JlaBneHue rasza. 3aBHCHMOCTb JIaBJIEHHUS raza oT o0ObéMa M
TeMneparypsl. [lepenaua naBieHus TBEPABIMU TEIaMHU, KUAKOCTAMHU U ra3aMu. 3akoH [lackans. [[HeBMaTnueckue MalnHBbI.

3aBUCUMOCTD JIaBJIEHUS JKUJKOCTH OT INIyOMHBI morpyxkeHus. ['mapocrarmyeckuil mapanokc. CooOmarommuecs cocyabl. ['uapaBiudeckue
MexaHMu3Mbl. Mcnonab30BaHNE BBICOKUX JIABJICHHUHM B COBPEMEHHBIX TEXHOJIOTHSIX. Y CTPOMCTBO BOIOIPOBO/IA.

Atmocdepa 3emnu u arMmocdepHoe naBieHue. [IpuumHbl CyliecTBoBaHMS BO3AyIIHOM oOosoukn 3emiu. OnbiT Toppuuemnu. M3mepenue
aTMOC(epHOro AaBJIeHHs. 3aBUCUMOCTh aTMOC(EPHOro aBJIeHUs OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl 11 n3MepeHust atMoc(hepHOro aBjieHuUs.

JleiicTBHE KUIKOCTU U ra3a Ha MOrpyXEHHOE B HUX Tejlo. BelTankuBaromas (apxumenoBa) cuia. 3akoH Apxumena. YClIOBUE BO3HUKHOBEHUS
BBITAJIKMBAIONIEH (apXuMen0Boil) cuibl, moaTekanue. [InaBanue ten. Bo3ayxomnnaBanue.

Hemoncmpayuu.

3aBUCUMOCTbD JABJICHUS I'a3a OT TEMIIEPATYPBHI.

Ilepenaya 1aBiaeHUS )KUIKOCTHIO U Ta30M.

Coobmarommecst CoCyIbl.



I'mppasinueckuii npecc.

[IposiBnenue nericTBus aTMOCc(HEpHOTO TaBICHHMS.

Cudon.

3aBHCHUMOCTh BBITAIKMBAIOLIECH CUIIBI OT 00bEMA MOTPYKEHHOM B KHUIKOCTh YACTH T€JA U INIOTHOCTHU JKUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CHJIbI BECY BHITECHEHHON KUIKOCTH.

VYcnoBue miaBaHus Tel: INIABAHUE WIH MTOTPYKEHHUE TeJl B 3aBUCHMOCTH OT COOTHOILEHHUS INIOTHOCTEN Teja U KUJIKOCTH.

Jlabopamopuusie pabomot u onvimeol.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOjie 0T 00bEMa NOrpyKEHHON B )KUAKOCTh YAaCTH Telia.

Onpenenenre BbITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJO, TOTPYKEHHOE B KHUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIIKUBAOIIEH CUIIBL, JIEHCTBYIOIIEH HA TEJIO B )KMJIKOCTH, OT MAcChl Teja.

OnbIThl, IEMOHCTPUPYIOIIKE 3aBUCUMOCTb BBITAIIKMBAIOIIEH CHIIBI, JEHCTBYIONIEH Ha TENIO B KUAKOCTH, OT 00bEMa MOrpyKEHHON B JKUIKOCTh
YacTH T€JIa U OT INIOTHOCTH JKUJIKOCTH.

KoHcTpynpoBanue apeomeTpa Wi KOHCTPYMPOBAHUE JIOJKHU U ONPEIEICHUE €€ IPy30I0IbEMHOCTH.

Paznea 5. PaGora n MomiHOCTDh. JHEprus.

Mexanunueckas paboTa JUis CHJI, HallpaBJI€HHBIX BJIOJIb JIUHUU NepeMelnieHus. MOIHOCTb.

IIpocTbie MeXaHM3MBI: pblYar, BOPOT, OJIOK, MOJUCHACT, HAKIOHHAS IJIOCKOCTh, HOKHUYHBIM MexaHu3M. MoMeHT cuiibl. PaBHOBecHe phlyara.
[IpaBmiio momenToB. [Ipumenenue nmpaBuiia paBHOBecusl pbryara K OJoky. «3osoroe mpaBuio» mexaHuku. KIIJ[ mpocteix mexanusmos. IIpocteie
MEXaHU3MBI B OBITY, TEXHHUKE, )KUBBIX OpraHU3Max.

Mexanunyeckas sHeprus. Kunerndeckas v noTteHuuanbHas sHeprus. lIpeBpaieHne OJHOrO BHAA MEXAaHUYECKOM PHEPrHH B APYro. 3aKoH
COXpaHEHUs U MPEBPAILCHUS YJHEPIUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepsl MPOCTBIX MEXAHU3MOB.



Jlabopamopuvie pabomol u onvimol.

HccnenoBanue ycioBuil paBHOBECHUS pblyara.

N3amepenne KIIJI HakTOHHOM MJIOCKOCTH.

N3yyenue npaBuiia pplyara AJis MOJABHKHOTO M HEMOJIBUXKHOTO OJIOKOB.

Onpenenenne KIIJ] noaBu»«HOro 1 HENOIBUKHOTO OJIOKA.

Omnpenenenne pabOThI CHIIBI YIIPYTOCTH MPH MOIBEME TPY30B IIPU TTOMOIIH ITOIBHKHOTO OJI0KA.

HSy‘IeHI/IC 3aKOHa COXpAaHCHUA MEXaHUYEeCKOH OHCPIuu.

8 KJIACC

Pa3nea 6. TenuioBble siBj1eHHS.

OCHOBHBIE TIOJIOXKEHMSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHMsI BemiecrBa. Macca W pa3Mepsl aroMOB U MOJEKyJ. OIBITHL,
IIOATBEP K IAIOIIUE OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPHUH.

Monenu TBEpIOTO, KHUIKOTO M Ta3000pa3HOro cocTosiHui BemlecTBa. Kpucrannnueckue u amopdHsble Tena. ['paden — HoBbII MaTepual 11 HOBBIX
TexHoJoruil. TexHoJorum mojyyeHus: UCKyCCTBEHHbIX anMa3oB. OObsSCHEHHE CBOMCTB ra3oB, *KHAKOCTEH M TBEPIBIX TEJ HAa OCHOBE IOJIOKEHHH
MOJIEKYJISIPHO-KMHETUUECKON TeopuH. IloBEpXHOCTHOE HaTsSKEHHE, CMauMBaHHE, KAalMJUIIPHBIE SIBIEHUS. TEIIOBOE pacHIMpEHUE M CXKaTHE.
3aBUCUMOCTb JIaBJICHHUS Ta3a 0T 00bEMa, TEMIIEPATYPHI.

Temneparypa. CBsA3b TeMIEpPaTypbl CO CPEAHEN KUHETUUECKON YHEPTUEN TEIJIOBOIO IBMKEHHUS YacTHIL. TeMIiepaTypHbIe IIKaJIbI.

Buytpennsst sHeprusi. CrocoObl H3MEHEHUS BHYTPEHHEM »SHEpruu: Terjonepeaaya M coBepiieHue padoTel. Buaesl Teruionepenauu:

TCIIOMMPOBOAHOCTh, KOHBCKIU A, U3JITYUCHHUC. Bunpr TCIUIONCpCaavun B IPUPOJAC U TCXHUKE. H606paTI/IMOCTB TCIIOBBIX ITPOLCCCOB.



KonuyectBo TeroTsl. YaenbHas TEMIOEMKOCTh BEIIECTBA. TemIoOOMEH M TemsoBoe paBHOBecHwe. 3akoH Hpiorona-Puxmana. YpaBHeHue
TEIUIOBOrO OanaHca.

[InaBneHue u oTBepleBaHME KPUCTAJUIMYECKUX BELIECTB. YjenbHas TeruioTa IulaBieHus. IlapooOpa3zoBanue u koHjeHcauus. Mcnapenue.
Kunenue. Y aenpHas Temnora napooOpa3oBanus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT aTMOC(epHOro JapyieHus. HachleHHbI 1 HEHACBIIIEHHbIN
nap. BnaxxHocts Bo3ayxa.

OHeprus ToIMBa. Y ieJbHasl TEIJI0Ta CTOPAHMUSL.

[Tpunuuns! padoTs! Ternossix Asurateneil. KIIJ1 teroBoro neuraresns. TeraoBble ABUraTeIM U 3alluTa OKpy Karolei cpesl. TernnoBble noTepu
B TEIJIOCETSIX.

3aKOH COXpaHEHMsI U IIPEBPALCHUS SHEPTUN B MEXAHUYECKUX U TEIUIOBBIX IIpoleccax.

Jemoncmpayuu.

Habntonenue OpOoyHOBCKOTO JABHKEHHUSL.

Ha6monenue nuddysun.

Habuntoienue siBjaeHMi MOBEPXHOCTHOTO HATSKEHUS, CMAYMBAaHUS U KallWJUISIPHBIX SIBICHUH.

Habutoienne TemnoBoro pacimyupeHust Ted.

V3meHeHue naBneHMs ra3a Npu M3MEeHEHUH 00bEMa 1 HarpeBaHUM WIIA OXJIAXKICHUH.

[IpaBuia n3MepeHus TeMIepaTypsl.

Bunae! Terionepenayn.

OxnaxkieHue Ipy COBepUIeHUH PabOThI.

HarpeBanue npu coBepiieHHH padOThl BHEUTHUMH CHUJIAMH.

CpaBHeHHE TENIOEMKOCTEN Pa3INYHbIX BEILIECTB.

HabntoneHue KuneHus.

Habntoienne noctostHeTBa TeMIIEpaTyphl MPH TIABJICHUU.



Mopaenu TerIoBbIX ABUraTENEH.

Jlabopamopuvie pabomol u onvimol.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKECHHUSL.

OnpIThI 110 BRIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WM caxapa.

N3mepenne Temneparypsl pu MOMOILHU KUAKOCTHOTO TEPMOMETPA U JIATYMKA TEMIIEPATYPHI.

OnbITHI 10 HAOJIOICHHUIO TEIIOBOTO PACIIMPEHHUSI TA30B, )KUKOCTCH U TBEPIBIX TEIL.

Omnpenenenue AaBieHUs BO3ayXa B OaJUIOHE MITIPHIIA.

HccnenoBanue 3aBUCUMOCTH AaBJICHUS BO3yXa OT €ro 00bEMa U TeMIepaTyphl.

[TpoBepka runoTe3sl TMHEHHON 3aBUCUMOCTH JITTUHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUUECKON TPyOKE OT TEMIEPATYPHI.
HaGuroieHre n3MeHeHusl BHYTPEHHEH SHEPTUH Tella B pe3yiIbTaTe TeIUIonepeau U paboThl BHEITHUX CHIL.
HccnenoBanue siBieHus TEII00OMeHa MpU CMEIIMBAHUH XOJIOIHOM U Topsiueid BOJBIL.

Omnpenenenre KOMMUECTBA TEIIOTHI, MOJIYYSHHOTO BOJIOH MPH TEIIIOOOMEHE ¢ HArPETHIM METAIITMYECKUM IUITUHAPOM.
Onpenenenre MOIIHOCTH TEIUIOBBIX MOTeph (3akoH HpioToHa-Pruxmana).

Onpenenenue yeabHON TEIUIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca UCapeHus.

OmnpeneneHre OTHOCUTENIBHON BIIAXKHOCTH BO3AyXa.

Onpenenenue yneabHON TEIUIOTHI IUIABJICHUS JIbJIA.

Paznen 7. DiiekTpuyeckue 1 MarHuTHbIE SIBJICHUS.

DnekTpusanus Teil. J[Ba poaa 3yekTpuyecKkux 3apsaaoB. BzanmoaencTeue 3apsskeHHbIX Tell. 3akoH Kynona.
Dnektpuyeckoe nose. HanpsEHHOCTh 351eKTpuueckoro nois. [[puHiun cynepno3ununu 31eKTpUIeCKUX MoJiel (Ha Ka4eCTBEHHOM YPOBHE).
Hocutenu snexkrpruyeckux 3apsaoB. DlIeMEHTapHbINA dekTpuueckuil 3apsaa. Ctpoenue aroma. [IpoBOIHUKH, TUAIEKTPUKHU U MOTYIIPOBOJIHUKH.

3aKOH COXpaHEHUSI AIEKTPUIECKOTO 3apsa.



DNEKTPUUECKUN TOK. Y CIIOBUS CYILIECTBOBAHUS MIEKTPUUECKOr0 TOKA. FICTOUHHMKY OCTOSIHHOTO TOKA. J[efCTBUS 3JIEKTPUUECKOI0 TOKA (TEIIOBOE,
XMMHUYECKOE, MArHUTHOE). DJIEKTPUUECKHI TOK B MeTaJlJIaX, )KUJIKOCTAX U ra3ax.

Onexrpuueckas nenb. Cuna ToKa. DJNEKTPUYECKOE HANpsDKEHUE. AMIEpMETp M BOJBTMETP B LIENHM IOCTOSHHOrO ToKa. CoONpoTHBIIEHUE
IIPOBOJHMKA. Y IENIbHOE CONPOTHBIIEHUE BelecTBa. 3akoH OMa Juid ydactka unend. IlocienoBarenbHoe U napajulebHOE COCAMHEHNUE ITPOBOHUKOB.
3JIC B enu nmocTosHHOTo ToKa. 3akon Oma i nonHou nenu. [pasuna Kupxrodga. Pacuér npocTeix anekTpuueckux neneil. HenmuHeHbie 21eMeHThI.

PaboTta u MOIIHOCTH AMEKTpHUEcKOro Toka. 3akoH J[koymnsa-JIeHma. DnekTpudeckue menu W MOTPEOUTENH SJIEKTPUIECKON SHEpruu B OBITY.
Kopotkoe 3aMbIkaHue.

IloctosiHHBIE MarHuThl. B3anMonelicTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHoe nosie. MarautHoe nojie 3eMJIM U €ro 3Ha4eHHUE NI KU3HU Ha
3emste. OnbIT Dpcrena. MarnutHoe nose anekTpuyeckoro Toka. Oneit Amnepa. [IpruMeHeHne IeKTpoOMarHuToB B TeXHUKE. JlefiCTBUE MarHUTHOTO
1oJis Ha MNPOBOJHUK € TokoM. Cuna Ammepa M omnpeaeneHue €€ HalpaBieHUs. OJIEKTPOABUIATENb IOCTOSHHOrO ToKa. Mcronb3oBaHue
JIEKTPOABUraTeNIed B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OmnbiTel @apanes. SBnenue snexkTpoMarautHol uHAYKIMK. [TpaBuio Jlenna. Dnexrporeneparop. CriocoObl MOTYUYEHUs dIEKTPUIECKON SHEPTHH.
DNEeKTPOCTaHIIMM Ha BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPIHUH. DKOJIOTUYECKUE MPOOIEMbl SHEPTeTUKHU. TOIUIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOUITH.

Jemoncmpayuu.

OnexTpusanus Tel.

JIBa posa JIEKTPUYECKUX 3aps0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEIL.

YCTpoUCTBO U IEHCTBHE IIEKTPOCKONA.

DnekTpocTaTu4ecKast MHIYKIHS.

3aKOH COXpaHEHUs SJEKTPUUECKUX 3apsI/I0B.

MopenupoBaHie CHIIOBBIX JIMHUN 3JIEKTPUYECKOTO OIS ¢ IOMOIIBI0 OYMa)KHBIX CYJITaHOB.

IIpoBOAHMKY M TUAIEKTPUKH.

M cTOUYHUKYM TTOCTOSIHHOTO TOKA.



JIeNCTBUA 2IIEKTPUYECKOTO TOKA.

DIEKTPUUYECKUM TOK B JKUJIKOCTH.

["a30BbIii pazpsi.

W3mepenue cuipl TOKa aMIepMeTpoM.

W3mepenne 371eKTPUIecKOT0 HAPSHKEHHS BOJIBTMETPOM.

Peocrar u marasuH cOpOTUBIICHUN.

B3aumoseiicTBuE MOCTOSIHHBIX MAarHUTOB.

MonenrpoBaHue HEBO3MOXXHOCTHU Pa3/IeNIeHUS MOTIOCOB MarHUTA.
MonenupoBaHie MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

OmnsIT OpcTena.

MaruuTtHoe 1nose Toka. JJIeKTPOMarHuT.

JlelicTBUE MarHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM.

DNeKTpOABUTaTEIb IOCTOSTHHOTO TOKA.

OnbiTel Dapajes.

DeKTporeHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomuvt u onvimol.

OmnBITH IO HAOTFOIEHUIO SJEKTPU3AIIUH TEJI IPU COTPUKOCHOBEHUH W MHTYKITHEH.
HccnenoBanue necTBUS SIEKTPUIECKOTO TIOJIST HA TIPOBOAHUKH U TUDIICKTPHUKH.
COopka 1 UCTIBITAHHE DIIEKTPUIECKOH 1IN TIOCTOSTHHOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, POTEKAIOIIETO Yepe3 PE3UCTOP, OT HANPSKEHUSI Ha PE3UCTOPE U CONIPOTUBIICHUS PE3UCTOPA.
OMnbITHI, 1EMOHCTPUPYIOIIME 3aBUCUMOCTH 3JIEKTPUUYECKOTO COMPOTUBICHUS MPOBOJHHUKA OT €ro JUIMHBI, IUIONIAJN MONEPEeYHOTrOo CEYeHUs U

Marepuaia.



Onpenenenne yieabHOro CONPOTUBIICHUS IIPOBOIHUKA.

[IpoBepka nmpaBuiia CI0KEHMSI HANIPSHKEHUH IIPU [IOCIIE0BATEIbHOM COEIMHEHUH IBYX PE3HCTOPOB.

IIpoBepka npaBuiia AJIs CUIIBI TOKA IIPH MMAPAIICIIBHOM COEAMHEHUH PE3UCTOPOB.

Onpenenenne 3/]C 1 BHyTpEeHHETO COPOTUBIICHUSI ICTOYHUKA TOKA.

[TpoBepka npasun Kupxroda.

[IpoBepka BbinoaHeHMs 3aKkoHa OMa 1151 TOJIHOM LIeTH.

N3ydenue BoibTaMIEPHBIX XapaKTEPUCTUK HETMHEHHBIX 3JI€MEHTOB (JIaMIIbl HAKAJIMBAHUSI WIIM OJIYIIPOBOIHUKOBOIO IUO0/IA).

Onpenenenue paboOThI AIEKTPUYECKOI0 TOKA, UIIYILIET0 Yepe3 Pe3UCTop.

Onpenenenre MOIHOCTH ANEKTPUUYECKOTO TOKA, BBIJIEISIEMON Ha PE3UCTOPE.

Onpenenenne KII/] narpesarens.

HccnenoBanue MarHUTHOIO B3aMMOJEMCTBHS IIOCTOSIHHBIX MarHUTOB.

W3ydeHnne MarHUTHOTO TOJIsI TOCTOSIHHBIX MarHUTOB IPU UX OObEMHEHUH U Pa3/IeICHUN.

WccnenoBanue 1eHCTBUS JIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY .

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJICHCTBUS KaTYIIKA C TOKOM W MarHuTa OT CHJIbl M HaIPaBJIEHUS TOKA B KaTYIIKE U OT
HaJIM4Ms (OTCYTCTBHS) CEpACUHHMKA B KaTyILKE.

N3y4yenne neiicTBUS MarHUTHOTO I1OJISI HA IPOBOAHUK C TOKOM.

KoncTpyupoBanue u usyueHue padoThl AIEKTPOABUTaTENS

N3mepenne KII/] anexkTpoaBUraTeabHOi yCTaHOBKH.

OTIBITH IO HUCCICIOBAHUIO ABJICHUS SHCKTpOMaFHHTHOﬁ WHAYKOWHA: UCCIICAOBAHNE N3MEHEHWH 3HAaUYeHUs 1 HaIlpaBJICHUA WHAYKIITUOHHOT'O TOKaA.

9 KJIACC



Pa3zgen 8. Mexannueckue siBJICHHS.

Mexanunueckoe aBmwxeHne. MarepuanbHasi Touka. CriocoObl OMMCaHUsI MEXaHUYECKOTO JABMKEHUS: TaOIMUHBIN, TpadUuecKnuii, aHATUTHYECKUI.
Cucrema orcuéra. OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUKEHHUSI.

BekTopHbIe BENMUYMHBI, ONEpAalMU C BEKTOpaMH, NPOEKIUMU BEKTOpa. Pannyc-BEKTOp MaTepualbHON TOYKH, IEPEMEIICHHE Ha IUIOCKOCTH.
PaBHOMEpHOE npsiMoMHENHOE ABMkeHHE. HepaBHOMEpHOE NpsMONIMHENHOE IBMKeHUE. CpeiHsAs 1 MTHOBEHHAs! CKOPOCTh Tela PU HEPABHOMEPHOM
JBUKEHUH.

VYckopenue. PaBHOYCKOpEHHOE MPSMOIMHENHOE IBIKEHUE. Y CKOpeHHe cBO0o1HOTO naaeHus. OnbiTel [Nanumnest.

I'paduueckas uHTEpHIpeTaLUs YCKOPEHHsI, CKOPOCTH, IPOMHAEHHOT0 MYTH U NEpEMEILEeHHs I IPSIMOJIMHEHOT O IBUKEHHUS.

JIBr>keHue Tela, OpOIIEHHOr0 O] YIJIOM K TOPU30HTY.

JIBu>keHHE 1O OKpYKHOCTH. JIMHeNHas CKOpOCTb, YIJIOBasi CKOpPOCTb, MEPUOJ M 4YacToTa OOpallleHus MpU PAaBHOMEPHOM JIBMKEHHU IIO
OKpykHOCTU. CKOPOCTh U YCKOPEHHUE TPU ABUKEHUU IO OKPY>KHOCTH.

Bexkrop cuibl. PaBHoA€elCTBYOIIAs CHUIIA.

ITepsb1it 3akoH Hbrorona. Bropoi 3akon Hetorona. Tperuit 3akon Herorona. IIpuHnun cyneprno3unuu Cui.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cujia TPEHUS CKOJIBKEHUS, CUIa TPEHUS MOKosI, Apyrue Bubl TpeHus. Koadduuuent tpenus.

JIBrKeHUe Tel MO OKPYKHOCTH IOJ JEHCTBUEM HECKOJIBKUX CHIL.

3akoH beprymm u nogsémHas cuita Kpplia. COBpEMEHHBIE JIETATEIbHBIE AlllIapaThl, Cy1a Ha MOJBOJHBIX KPBUIbSX, aHTUKPBUIO Ha CKOPOCTHBIX
aBTOMOOWIAX. J[BI)KEHHE M0e3/1a Ha MarHUTHOM MOYIIKE.

Cuna Ts5KecTH ¥ 3aKOH BCEMUPHOTO TATOTEHHUS. J[BH)KEHUE TENl BOKPYT IPaBUTALIMOHHOTO LIEHTpa (B TOM umciie 1uaneT Bokpyr Coinnua). [lepBas
KOCMHYECKasi CKOpocTb. HeBecOMOCTh 1 Ieperpy3Ku.

PaBHOBecue MarepuanbHO TOUKH. AOCONIOTHO TBEPAOE Teno. PaBHOBecwe TBEPOTO Tea ¢ 3aKPEIJIEHHON OChIO BpalieHUs. MOMEHT CHIIBI.

LlenTp TsoxecTu.



Nmnynse tena. M3Menenne nmmnysbca. UMmynbse cuiibl. Yrpyroe v Heynpyroe B3auMoieicTBUE. 3aKOHBI U3MEHEHUSI U COXPAaHEHUS UMITYJIbCa.
PeakTuBHOE NBUKEHHUE.
Mexanudeckass paboTa U MOIIHOCTh. PaboTa cui TsbkecTH, ynpyroct, TpeHusl. CBsi3b SHEpruM W padoThl. [loTeHIManbpHAs SHEPTHs Tela,

MMOJAHATOIO HAld IMOBECPXHOCTHIO 3CMIIN. HOTCHHI/IaJ'IBHaH OHEpIrusia c)KaTou IIPY>XKUHBI. Kunernueckas OHCPIrus. TeopeMa 0 KHHETHYECKOU OHCPI'UH. 3aKoH

M3MEHEHUS U COXPAHEHHUS MEXaHUYECKON YHEPTUH.
Jemoncmpayuu.
Hab6mronenne MexaHM4eCKOTo ABMKEHHUS Tela OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.
CpaBHeHUe MmyTeil U TPAeKTOPHUIl IBMXKEHUSI OJJTHOTO U TOTO YK€ TeJla OTHOCUTENBHO Pa3HbIX Tell OTCUETA.
N3mepenne cKkopoCTy U yCKOPEHUSI MPSIMOTUHEHHOTO ABUKCHUS.
HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHXKCHHS.
Habmtoienue ABMKeHUs Tella 0 OKPYKHOCTH.

Ha6J’II-O,Z[eHI/Ie MCXaHHUYCCKUX HBHCHHﬁ, MNpouCXoadmunx B CHCTCMC orcuéta «Tenexkan npu eé pPaBHOMCPHOM MU YCKOPCHHOM JIBUKCHUU

OTHOCHUTENIbHO KaOuHeTa (PU3NKHU.

Ha6J'II-O)I€HI/I€ paBHOBECHUA TCII, CBO6OI[HOFO naacHusd, KoJIcOaHMsT MasSTHHKA B HHCPHUAJTIBHBIX CHUCTEMaX KaK HOATBCPKACHHUC IIPHUHIMIIA

OTHOCHUTEJILHOCTH.
3aBUCUMOCTB YCKOPEHMS TeJla OT €r0 MAaCChl M JEHCTBYIOIIEH HAa HETO CHUJIBL.
HaOntoneHue paBeHCTBa CHII IIPU B3aUMOJIEHCTBUY TE.
N3menenne Beca Tena nIpu yCKOPEHHOM JIBUKEHUH.
[Iepenava nMmynbpca Ipu B3aMMOJICHCTBUM TEIL.
[IpeoOpa3oBanust HEPTUH NP B3aUMOACHCTBHH Tell.
CoxpaHeHue UMIyJIbca IpU aOCOTIOTHO HEYIIPYTOM B3aHMMOICHCTBHH.

CoxpaHeHHe UMITyJIbca IPU YIPYTOM B3aUMOACHCTBUU.



Habumoienne peakTHBHOTO JABUKCHHUS.

CoxpaHeHue SHepruy Ipu CBOOOIHOM T/ ICHUU.

CoxpaHeHue dHEepruu Ipu JBUKEHUU Tea MO/ JEHCTBUEM MPY>KUHBI.

Jlabopamopuusie pabomot u onvimol.

KonctpyupoBanue Tpakra Jisi pa3roHa U JaJbHEHIIEr0 paBHOMEPHOTO JBMYKEHUS IAPUKA UITH TEJICKKH.

Omnpenenenne cpeaHel CKOPOCTH CKOJIBKECHUS OpyCKa WIIH JBUKCHHSI ApHUKa 110 HAKJIOHHOW IJIOCKOCTH.

Omnpenenenue ycKOpeHUs Tela NPy PaBHOYCKOPEHHOM JIBUYKEHHUH 110 HAKIIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBMKEHHH 0€3 Ha4aJTbHOU CKOPOCTH.

[IpoBepka rumoTe3bl: €ciiv MPH PaBHOYCKOPEHHOM JIBM)KCHUHU 0€3 Ha4aJIbHOW CKOPOCTU MYTH OTHOCATCS KaK PsAJl HEUETHBIX YUCEN, TO BpEMEHa
OJINHAKOBBI.

HccnenoBanue nBUKEHUS Tela, OPOLICHHOTO MO/ YTIOM K TOPU30HTY.

HccnenoBanme 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHHSI OT CHIIBI HOPMAJIbHOTO JTABICHHUS.

Omnpenenenue kodppuimeHTa TPEHUS CKOITBKCHHSI.

Onpenenenne KECTKOCTU NPYKUHBI.

HccnenoBanue 3aBUCUMOCTH CUITBI YIIPYTOCTH, BOSHUKAIOIIEH B MPYKUHE, OT CTETIEHU Ae(POpMAaIiH MPY>KUHBI.

Omnpenenenue pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JIBMKEHUU Tella TI0 TOPU30HTAIBHOM MOBEPXHOCTH.

Ompenenenne paboOTHI CHIIBI YIIPYTOCTH TIPH TOIBEME TPy3a C UCIIOJIH30BAHUEM HETIOJIBUYKHOTO U TIOJIBHIKHOTO OJIOKOB.

Pa3znen 9. Mexanuveckue KoJjie0aHusl U BOJIHBI.

KonebarenpHoe npmxenne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHMI: IEPHOJI, YaCTOTa, aMIUIUTyAa. | apMOHUYEeCKre KojieOaHus. 3aTyXarolIne
koseOanus. BeiHyX)1eHHbIe Konebanus. PezonaHc.

Marematuueckuii u HPY)KHHHLIﬁ MAasiTHUKH. HpeBpameHMe OHCPIUuun 1npu KoJiIe0aTeIbHOM JABHKCHHMU.



Mexanunueckue BoJHBI. [IpononpHble U monepednbie BOIHbI. CBOWCTBA MEXaHMYECKUX BOJIH: MHTEepdepeHrs u audpakuus. JIrMHa BOIHBL U
CKOpPOCTb €€ pacrpocTpaHeHHsl. MexaHMueCcKHUe BOJIHBI B TBEPIOM TeJl€, CEICMUYECKHUE BOJIHBI.

3Byk. Pacripoctpanenue u otpaxkeHue 3Byka. [ poMKocTh 3Byka 1 BbicoTa ToHa. Pe3onanc B akyctuke. H(pa3Byk u ynpTpa3Byk. Mcnonb3oBanue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOIOTHSIX.

Jemoncmpayuu.

Habnronenune xoneGaHuii TeJI MO/ IEHCTBHEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

Habmtoienue BeIHYK/I€HHBIX KOJIeOaHUI 1 pe30HaHca.

PacnipocTpanenre npogoiabHbIX U TONEPEYHBIX BOIH (HA MOJENHN).

Habnronenne natepdepeHnnu u Judpakiiy BOJTH HA TIOBEPXHOCTH BOJIBI.

Habmtoienne 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKyCTHYECKHI pe30HaHC.

Jlabopamopusie pabomot u onvimol.

Omnpenenenre 4acToThl U Mepro/ia KouedaHuil MaTeMaTHYeCKOr0 MasiTHUKA.

OmnpeneneHne 4acTOThI U EPHOAA KosleOaHU NPY>KUHHOTO MasTHUKA.

HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIeOaHUH Tpy3a Ha HUTH OT JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH NIepUoAa KojaeOaHui IpyKMHHOTO MasiTHUKA OT Macchl Ipy3a.

[IpoBepka HE3aBUCHMOCTH MepHoJia KoyieOaHH rpy3a, HOJBEUIEHHOIO K JIEHTE, OT MacChl Ipy3a.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh TIepro/ia KosieOaHul Npy>KUHHOTO MasiTHUKA OT MaccChl Ipy3a U KECTKOCTU MPYKUHBIL.

W3mepenue yckopeHust CBOOOHOTO MajieHNUS.

Pasnen 10. D1eKTpOMArHUTHOE M0JI€ M 3JIEKTPOMATHUTHbIE BOJTHBI.



DNEKTPOMarHuTHOE I0JIe. DJIEKTPOMAarHuTHbIE BOJHBL. CBONCTBA 3J€KTPOMarHUTHHIX BOJH. [lIkana snekTpoMarHuTHBIX BOJIH. Mcnons3oBanue
3JIEKTPOMArHUTHBIX BOJIH Ul COTOBOM CBsA3U. Pannonokanus. KocMuueckast CBs3b.

OnexkTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BoiaHOBbIE cBolicTBa cBeTa: MHTEp(EepeHUs U TUPPAKLIUSL.

Jemoncmpayuu.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

Wutepdepentus u audpaxius cBera.

Jlabopamopuusie pabomot u onvimeol.

W3ydenue cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIIBHOTO Tese(oHa.

[IpoBenenue OonBITOB MO HAOIIOACHUIO HHTEPPEPEHITNN U TU(PPAKIINN CBETA.

Pasnen 11. CBeToBbIe sIBJICHUS.

JIyueBas Mozenb cBeTa M reomerpudeckas ontuka. Mcrounuku csera. IIpsmonuneitnoe pacnpocrpanenue csera. 3atmenuss Cosnua u JIyHBIL.
Otpaxenue cBeta. [Inockoe 3epkano. 3akoH oTpaxkeHus cBeTa. [loctpoeHne nzo0pakeHuii, CPOPMUPOBAHHBIX 3€PKATIOM.

[Ipenomiienue cBeta. 3akoH mnpenomieHus cera. [lomHoe oTpaxkeHnue ceera. Vcnonab3oBaHuE MOTHOIO OTPAKEHHsI B ONTHYECKUX CBETOBOJAX,
ONTOBOJIOKOHHAS CBA3b.

JIunza, xon mydeil B nauH3e. @opmyna ToHko# nauH3BL [locTpoeHune m3zoOpaxkeHui, cHhOPMUPOBAHHBIX TOHKOW JMH30M. OnTuyeckas cucrema
¢doroanmnapara, MUKpOCKoNa U Teneckorna. ['11a3, kak ontudeckas cucrema. ban3zopykocTs U JaTbHO30PKOCTb.

Pasnoxxenue 6enoro csera B criektp. OnbiTel HptoToHa. CriojkeHre CeKTpaIbHBIX 1[BETOB. Jlucepcus cBeTa.

Hemoncmpayuu.

[IpssMonMHENHOE pacIIPOCTPAHEHHE CBETA.

OtpaxeHnue cBera.

[Tonmyuyenne n300pa>keHHii B IUIOCKOM 3€pKalie.

[Ipenomienne cpera.



OrnTuyeckuii CBETOBO/I.

Xox myueit B coOOMparolLel JINH3E.

XoJ 1ydeil B pacCerBaroIleu JIMH3E.

[Tonydenue n300paxeHuii ¢ TOMOIIbIO JINH3.

[Tpunun neiictBus goroanmapara, MUKPOCKOIA U TEIECKOTIA.

Mogens rnasa.

Pasnoxxenue 6enoro ceera B CIEKT.

[Tonydenue 6enoro cBeTa MpH CI0KEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomol u onvimol.

HccnepoBanue 3aBUCUMOCTH yIJIa OTPAXKEHUSI CBETOBOTO JIyda OT yrJja MaJeHHs.

N3yyenne cBONCTB n300paskeHNUs B IUIOCKOM 3€pKaie.

HccnenoBanue 3aBUCUMOCTH yTJia MPEIOMIICHHUS OT yTJjia MaJIeHUs] CBETOBOT'O JIy4ya Ha TPAHUIIE «BO3TYX—CTEKIIO.

[Tonyuenune n300pakeHHI ¢ MOMOIIBIO COOMPAOIIIEH JTUH3HI.

Omnpenenenne POKYCHOTO PACCTOSIHUSI M OTITUUECKOU CUITBI COOMPATOIIEH JIMH3BI.

OnBITHI O Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP.

OnBITHI IO BOCTIPUSTHIO I[BETA MPEAMETOB TP UX HAOTIOACHUN Yepe3 IBETOBbIC (DUITBTPHI.

Pasznen 12. KBanToBble siBJIEHUS.

Omneitel Pezepdopaa u manerapras moaenb atoma. Mojens aroma bopa. Ucnyckanue u mornomnieHue ceera atomoM. KBauTel. JInHeituaTsie
CHIEKTPHI.

PannoaktuBHOCTE. AJba-, 6eTa- 1 ramMma-u3nydenus. CTpoeHre aToMHoro siipa. HykiioHHas Mojiens aTOMHOTO sijipa. M3otonsl. PannoaktuBHbIe
npeBpaiienus. [lepuon momypacnaga aroMHBIX saep. JlelicTBUe paJMOaKTUBHBIX W3TYyYEHUH HA JKMBBIE OPTaHU3MBI. 3allUTa OT PaTUOAKTHBHOIO

W3JIy4YEHUSI.



SAnepHble peakiuu. 3aKOHbI COXPAHEHUS 3apsiIOBOIO M MAaCCOBOTO YHMCEI. DHEPrusi CBsi3M aTOMHBIX sijiep. CBsi3b Macchl M 3Hepruu. Peakiuun
cUHTe3a U Jenenus aaep. Mcrounuku sneprun ConHia u 3B€31. SnepHast sHepreTuka. JKoJI0rM4eCKUE TPOOIIEMBI SIIEPHON SHEPTETUKHU.

Jemoncmpayuu.

CrieKTphl U3ITy4eHUs U MOTJIOMIECHHUS.

CrieKTphl pa3auyHbIX I'a30B.

CrnexTp Bomopo/a.

Habmonnenue TpekoB B kamepe BunbcoHa.

PaGota cuérurka HOHU3UPYIOMINX U3TYUCHHH.

Perucrpanus u3iayyeHus NpupogHbIX MUHEPAJIOB U MPOJTYKTOB.

Jlabopamopuvie pabomol u onvimol.

Haburoienne CriomHbIX U JIMHEHYAThIX CIIEKTPOB U3IYYCHHUS.

HccnenoBanue TpeKOB: U3MEPEHUE SHEPTHH YaCTHUIIBI IO TOPMO3HOMY Iy TH (110 poTorpadusm).

N3mepenue paaroakTuBHOTO (oHa.

IHoBTOpHTE/ILHO-000011IAI0IIIHIT MOTYJIb.

[ToBTOpUTENBEHO-00001IAIONINI MOTYJb MTPEeIHA3HAUEH JUIsSl CUCTEMaTH3alluyd U 0000IIEeHUs IPEIMETHOTIO CO/IEPKAaHMsI U OIbITA JIESTETbHOCTH,
PUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3HUKH YTIyOJIEHHOTO YPOBHS, a TaKXKe /Ui MOJITOTOBKM K OCHOBHOMY T'OCYJJapCTBEHHOMY PK3aMEHY IO
¢busuke.

B mpotiecce u3yueHuss 1aHHOTO MOYJIS pealu3yroTCs U MOJydaroT AajibHEHIIee pa3BUTHE ydeOHble NeiCTBHS, 00ecTIeunBalOIIUe TOCTHKEHUE
MIPEIMETHBIX U METANpeAMETHBIX Pe3yIbTaToB 00yueHUs, (POPMHPOBAHHE ECTECTBEHHO-HAYYHONU IPaMOTHOCTH: OOBSICHEHHE U OMHMCAHUE SIBJICHUN Ha
OCHOBE IPUMEHEeHUs (U3NYECKUX 3HAHUH, UCCIE0BATEIbCKUE NEHCTBUS (BBIIBKEHHE TUIIOTE3, IIOCTAHOBKA 1I€IM U INIAHMPOBAHUE UCCIIEOBAHMS,
aHaJIM3 ITaHHBIX U TIOJIy4YEeHHUE BHIBOJIOB).

[IpennoururenbHON (HOPMOIT OCBOSHHSI MOIYJIS SIBJISIETCS MPAKTUKYM, IIPOrpaMMa KOTOPOTO BKIIIOYAET:



peleHne 3aaa4, OTHOCAILIMXCS K Pa3IMYHbIM pa3lielaM M TeMaM Kypca (U3UK{, B TOM YHCIE 3a]ad4, UHTETPUPYIOIIUX COAEPIKaHUE Pa3HBIX
pa3aeiios;

BBITIOJTHEHUE J1a00PAaTOPHBIX PadOT M OMBITOB (BKIIIOUas paOOTHI M OMBITHI U3 MEpEeuHed K pa3jenam Kypca) B YCIOBHUSX CaMOCTOSTEIbHOIO
TUTAHUPOBAHUS MPOBEICHUS UCCIIEIOBAHMSI, BHIOOpa U 000CHOBAHUS METO/1a U3MEPEHUS BEIMYMH, COOPKU HKCIIEPUMEHTAIbHON YCTaHOBKH;

BBITTOJIHEHUE MPOOJIEMHBIX 3a/laHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa (3aJaHus 10 €CTECTBEHHO-HAyYHOW IPaMOTHOCTH), B TOM YHCJIE
3aJlaHuM C MEXKIIPEIMETHBIM COJIEPKAHUEM;

paboTy Haj rpyINIOBBIMU WM UHIUBUAYATbHBIMU MPOEKTAMU, CBSI3AaHHBIMHU C COJICPYKAHUEM Kypca (PUUKH.

N3ydyenne mnOBTOPUTENHbHO-0000IIAIOMIET0 MOIYJIS MOKET 3aKaHYMBAThCA MPOBEACHHEM JIHArHOCTMYECKON paboThl 3a Kypc (U3MKU
yriyOa€HHOrO YpOBHS, BKJIIOYAOIIEH 3aJaHUsl pa3HOTO YPOBHS CIIOKHOCTH. Pe3ynbTaThl BBINONHEHUS AUATHOCTUYECKON pabOThl MOTYT MOKa3bIBaTh
CTENEeHb TOTOBHOCTH OOYyYaromMXCs K OCHOBHOMY TOCYIapCTBEHHOMY JK3aMEHY IO (PH3HKE, a TaK)Ke CBUACTEIbCTBOBATH O JOCTHTHYTOM YPOBHE

GCTeCTBCHHO-Hay‘lHOﬁ I'paMOTHOCTH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMSBI 110 ®U3UKE HA VYIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30BAHUIA

HSyquI/IC (1)I/I3I/IKI/I Ha YPOBHC OCHOBHOTO O6H.[Cl"0 O6pa30BaHI/I$I HAIlpaBJICHO Ha AOCTHIKCHUC JIMYHOCTHBIX, MCTAINPCAMCTHBIX U MPCAMCETHBIX

o0pa3oBaTeNbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI



B pesynbrare nzydenusi QUMK Ha ypOBHE OCHOBHOTO O0IIETro 00pa3oBaHus y o0ydaromerocs 0yayT chopMUPOBAHBI CIIETY FOIUE JIMYHOCTHBIC
pe3yJIbTaThl B YACTH:
e I)nampuomuueckozo 60cnumanus:
MIPOSIBIIEHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUIMCKON (hU3HUECKO HAYKH;
LEHHOCTHOE OTHOIICHHUE K TOCTHKEHUSM POCCUHCKUX YyUEHBIX-(DU3HUKOB;
o 2)2pasxoanckozo u 0yXxo6HO-HPABCMEEHHO20 60CRUMAHUA:
TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKJIECHHH OOIIECTBEHHO 3HAUMMBIX U 3TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM
TOCTUXKEHUHN (PU3UKH;
OCO3HaHHE BaXKHOCTU MOPAJIbHO-3TUYECKUX ITPUHIIMIIOB B JESATEIILHOCTH YUYEHOT0;
e 3)acmemuueckozo 60CNHUMAHUSL:
BOCHPUATHE ICTETUUYECKUX KaueCTB (PU3HUECKON HAyKH: €€ TApMOHUYHOTO MMOCTPOCHHUS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
e  4)uennocmu HayuH020 NOZHAHUA:
OCO3HAaHHE LEHHOCTH (PU3MYECKON HayKM KaK MOIIHOTO HWHCTPYMEHTa II03HAHUS MHUpPA, OCHOBBI PAa3BUTHS TEXHOJIOTUH, Ba)KHEWIIEeH
COCTABJISIFOLIEHN KYJIbTYPBI,
OpHUEHTAIIMS B IEATEIHbHOCTH Ha COBPEMEHHYIO CUCTEMY HaY4YHBIX MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHSI IPUPOIBL;
pa3BUTHE HAyYHOH JIF0003HATEIbHOCTH, MHTEPEca K UCCIIE0BATENILCKOM NesTeTbHOCTH;
e 5)popmuposanun Kynomypol 300p08bsa U IMOUUOHATLHO20 OA2ONOYUUA:
OCO3HaHHE LEHHOCTU Oe30macHOro oOpa3a KM3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHpPE, BaXKHOCTH MpaBHUJI OE30MacHOrO MOBEIEHUS Ha
TPaHCIOPTE, Ha I0POrax, C AMEKTPUUECKUM U TETJIOBBIM 000PYI0BAaHUEM B IOMAIIHUX YCIOBHSIX;
c(hOpMHUPOBAHHOCTH HaBbIKA PeQIICKCHH, TPU3HAHNE CBOETO MIPaBa Ha OIIMOKY M TAKOTO K€ MpaBa y APYroro 4eaoBeKa;

e 6)mpyooeozo eocnumanus:



AKTUBHOE Y4YacTHE B PEIICHWH MPAKTUYCCKUX 3a/1ad (B paMKax CeMbH, 00pa30BATEIbHOW OpraHW3allid, TOPOJa, Kpas) TEXHOJIOTHYECKOH U
COILIMATIbHOW HAIIPABIIEHHOCTHU, TPEOYIOIINUX B TOM YHCIEC U (PU3NUECKUX 3HAHUH;
HMHTEpEC K MPAKTUYECKOMY U3YUEHHUIO MTPOQECCUi, CBA3aHHBIX C (PU3UKOM;
o 7)IK0102UUECKO20 60CRUMAHUA:
OpHUEHTAIMS Ha IPUMEHEHUe (PU3MUECKUX 3HAHUU JUTS PEIICHUS 3a7a9 B 00J1aCTH OKPYIKAIOIMIEH Cpe/ibl, INTAHUPOBAHMS TIOCTYITKOB M OIICHKH MX
BO3MOKHBIX MOCJIEACTBUH JJISI OKPYKAIOIIEH CPEIbl;
OCO3HaHUe T100aTbHOr0 XapaKTepa SKOJOTHUYECKUX POo0JieM U MyTel X pPelIeHus;
o 8)adanmayuu K uIMEHAIOUWUMCA YCI08UAM COUUATILHOU U RPUPOOHOIL CPEObl:
MOTPEOHOCTH BO B3aMMOJICHCTBHUY MPH BBITTOJIHCHUN UCCICAOBAHUN U MPOCKTOB (PU3UYECKON HAIPABICHHOCTH, OTKPBITOCTh OTBITY W 3HAHUSM
APYTuX;
MOBBILIEHUE YPOBHS CBOCH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO JIeSTeIbHOCTD;
MOTPeOHOCTH B (DOPMUPOBAHUU HOBBIX 3HAHUH, YMEHHUH (POPMYTUPOBATH UIE€U, TIOHATHUS, TUIIOTE3bI O PUINIECKUX OOBEKTAX U SIBICHUSAX;
OCO3HaHUE Ae(PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIETEHTHOCTEH B 00J1acTH (QU3HKH;
TIJITAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (PU3NUECKUX 3HAHUI;
CTpeMJICHHE aHATM3UPOBAThH U BBIABIIATH B3aMMOCBS3H MPUPOIBI, OOIIECTBA U IKOHOMUKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3NYECKUX 3HAHUIA;

OILIEHKA CBOMX ASCUCTBHUU C y‘{éTOM BJIMSIHUS HA OKPYIKAKOIIYI0 CPEay, BO3BMOXKHBIX r100aIbHBIX MOCIEACTBUI.

METANIPEJMETHBIE PE3YJIBTATBI



B pesynpraTe oOcBOeHUsT TmporpaMMbl 10 (U3MKE HA YpOBHE OCHOBHOTO 00mero oOpa3oBaHus Yy oOydaromierocss OyayT
copMHpPOBaHbI MeTaNPeIMEeTHbIE Pe3yJbTAaThl, BKJIIOYAIONIME I[103HABATCIbHBIC YHUBEPCAIbHBIC YYeOHbBIC JCHCTBHS, KOMMYHHUKATHBHBIC

YHUBEpCaJbHbIC yueOHbIC ACHCTBUS, PETYIATUBHbIC YHUBEPCAIbHBIC yUeOHbIE ACHCTBHUS.

Ilo3HaBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS
Ba3zoBble Jioruyeckue aeiicTBus:

BBISIBJISITh M XapaKTEPU30BaTh CYLIECTBEHHbIE PU3HAKU OOBEKTOB (SIBJICHUI), KJIAaCCU(PUIIMPOBATH UX;

BBISIBIIATH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B pacCMaTpUBAEMbIX (DaKkTaX, JAHHBIX M HAOIIOACHUSAX, OTHOCAIINXCS K (PH3UUECKUM SIBIICHUSM;

BBISIBJISITH IPUYMHHO-CIICICTBEHHBIC CBA3H MPU U3YYEHUH (PU3NUECKHX SBICHHUI U MPOIIECCOB, JA€TIaTh BBIBOJbI C UCIOIB30BAHUEM J€1yKTUBHBIX
Y UHAYKTUBHBIX YMO3aKIIOUEHUHN, BBIIBUTATh TUTIOTE3bl O B3aUMOCBS3SIX (PU3NUECKUX BEJIMYUH;

CaMOCTOATENIbHO BBIOMPATH CIOCO0 perieHus yueOHol (U3M4YecKoil 3amaun (CpaBHEHHE HECKOJIBKMX BapHAHTOB pEIIEHUs, BHIOOp HamOoliee
MOJIXOJIALIETO C YUETOM CAMOCTOSATENBHO BbIIETICHHBIX KPUTEPHUEB).
ba3oBble uccienoBaTe/IbCKue NeHCTBHA!

HCII0JIb30BaTh BONPOCH! KaK MCCIIEN0BATEIbCKUI HHCTPYMEHT IIO3HAHMS,

IIPOBOJIUTH MO CAMOCTOSITEIILHO COCTABJICHHOMY IIJIaHy OIBIT, HECTOXKHBIN (PU3NYECKUN SKCIIEPUMEHT, HEOObIIOe UCCIeI0BaHnEe (PU3MUECKOTO
SIBIICHUS;

OLIEHHUBATh HA IPUMEHUMOCTb U JOCTOBEPHOCTHh MH(OPMAIIHIO, TOIYYEHHYIO B XOJI€ UCCIIeI0BAHUS WIH SKCIIEPUMEHTA;

CaMOCTOSITENTbHO (hOpMYITHPOBaTh 000OIIEHNUS M BEIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOACHNUS, OIbITA, CCIICAOBAHMS;

MIPOrHO3UPOBATh BO3MOXKHOE JalbHENIIee pa3BUTHE (PU3MUECKUX MPOLECCOB, a TAKXKE BBLABUIaTh MPEANOIOKEHUS 00 UX Pa3BUTHUH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmueii:



MPUMEHSTH PA3TUYHBIE METOJIbI, HHCTPYMEHTBI M 3aIIPOCHI IIPU MOMCKE U 0TOOpEe MH(POPMALMHU WIN JTAHHBIX C YYETOM MPEATIOKECHHON yueOHOM
bu3nuecKoii 3a1a4u;

aHAJIM3UPOBaTh, CACTEMATH3HUPOBATh U HHTEPIIPETUPOBATh HH(POPMAIIMIO PA3JIMYHBIX BUIOB U (POPM IpEACTABICHUS;

OLICHUBATh HAJAEKHOCTh HH(GOPMAIIMH IO KPUTEPHSIM, IPEIIOKEHHBIM YYUTEIEM I CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO;

CaMOCTOATCIIBHO BBI6I/IpaTB OINTUMAJIbHYIO q)OpMy MMpEaACTaBICHUA I/IH(l)OpMaI_[I/II/I 1 WUIIOCTPUPOBATH PCIIACMbIC 3a/1a41 HECIIOKHBIMU CXCMAaMU,

JararpaMMaMu, HTHOU rpaduKoi 1 nX KOMOMHAIMSIMH.

KoMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

B X0Jie 00CyX/JIeHHs y4eOHOro MaTepuala, pe3yJibTaToB J1a00opaTOPHBIX padOT U MPOEKTOB 3a/1aBaTh BOIIPOCH! MO CYILECTBY 00CYKAaeMOW TeMbl
U BBICKA3bIBaTh UJICH, HALIEJICHHBIE HAa PELLICHHUE 3a7auil U NOoJiep KaHue OaroxkenareaIbHOCTH OOLICHNUS;

COIIOCTABJIATH CBOU CYXJIECHHUS C CYKACHUSIMU IPYTMX YYACTHUKOB JHajora, 0OHapy>KMBaTh Pa3IMuUe U CXOJCTBO MO3ULIUH;

BBIPXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

yOIMYHO MPEACTaBIATh PE3YJIbTaThl BBITOJHEHHOTO (PU3MUYECKOTO OMbITA (IKCIIEPUMEHTA, UCCIIEI0OBaHMs, TPOEKTA);

MIOHUMATbh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U MHMBHUyaJIbHON pabOThI IPU peIIeHUH KOHKPETHON (PU3NUYECKOl MpoOIIeMbl;

NPUHUMATh L€ COBMECTHOH NEeSATEIbHOCTH, OPTaHU30BBIBATh JEHCTBUSA MO €€ JOCTH)KEHUIO: paclpeiessaTh poiM, 00CyXIaTh MPOLECCHl U
pe3yJIbTaThl COBMECTHON PabOThI, 0000I11aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

BBITIOJIHATH CBOIO YacTh pabOThI, IOCTUrasi KAUeCTBEHHOTO pe3yJibTaTa M0 CBOEMY HAIPaBJICHUIO U KOOPAMHUPYS CBOU JEUCTBUS C JAPYTUMHU
YJIEHaMU KOMaHJibl;

OICHUBATH KA4CCTBO CBOCT'O BKJIa/Jla B O6H.[HI>1 MPOAYKT IO KPUTCPHUAM, CAMOCTOSTCIIBHO C(I)OpMYJ'IHpOBaHHBIM yY4aCcTHUKaMH B3aHMMOJICHCTBUSL.

PeryasiTuBHBIC YHHBepcaJbHbIe y4eOHbIE 1eiiCTBHUSA



Camoopranu3anmusi:

BBISIBJIATH MIPOOJIEMBI B )KM3HEHHBIX M YU€OHBIX CUTYalUAX, TPEOYIOMMX IS peIieHus] PU3NUECKUX 3HAHUH;

OPUEHTHUPOBATHCS B PA3JIMYHBIX MTOAXOAaX MPUHATHS PEIICHUN (MHAUBUAYAIbHOE, IPUHATHE PEIICHUS B TPYIIS, IPUHATHE PEIICHUN TPYIIITON);

CaMOCTOSATEJILHO COCTABJIATH aJITOPUTM PElIeHHs (GU3UIECKON 3aauy WK TUIaH UCCIIEOBAHUS ¢ YIETOM UMEIOIIMXCSI PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATH IIPEyIaraéMble BApUAHThI PELLICHUN;

JIeNIaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.
CaMOKOHTPOJIb, SMOIMOHAJIbHBII HHTEJIEKT:

JaBaTh aJIEKBAaTHYIO OIICHKY CUTYyallUH U IpeiaraTh IiaH e€ N3MEHEHHUS,

OOBSICHATH IPUYHHBI JOCTIKEHUS (HETOCTHKECHHUS) PE3yIbTATOB JICATEIILHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOppeKTI/IBI)I B JACATCIBHOCTDH (B TOM YHCJIC B XOZA BBIIIOJIHCHUS (1)I/I3I/I‘~IGCKOI“O HUCCJICOOBAHUS WU HpOGKTa) Ha OCHOBC HOBBIX
00CTOSITENTLCTB, U3MEHUBIINXCS CUTYallUl, YCTAHOBICHHBIX OIIMOOK, BOHUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM.

CTaBUTHh CC6$I Ha MECTO I[perFO YCJIOBECKA B XO/1€ cnopa NN I[I/ICKyCCI/II/I Ha Haquy}o TeMy, IIOHUMAaTh MOTHUBHEI, HaMepeHm{ 158 J'IOFI/IKy I[perl"O.

MIPU3HABaTh CBOE MIPaBO Ha OLIMOKY MPH pelieHnH (PU3NUECKUX 3ajad WIH B YTBEPKACHUSIX Ha HAYYHbIE TEMBI U TAKOE e MPaBo JIPYyroro.

MNPEAMETHBIE PE3YJBbTATHBI

K xonIty 00yuenus ¢ 7 kiacce mpeIMeTHBIE Pe3yJIbTaThl HA YTIIyOJIEHHOM YPOBHE JOKHBI OTPAKaTh CPOPMUPOBAHHOCTH Y 00YUAIONINXCS YMEHUI:
WCIIOB30BaTh MOHATHS: (U3UYECKHUE M XUMUYECKHUE SBJIICHUSI, HAOIIOJICHUE, SKCTIEPUMEHT, MOJICITb, TUTIOTE3a, CIUHUIIB (PU3UYECKUX BEJIUYHH,
aTOM, MOJIEKYJIa, arperaTHble COCTOSIHHS BellecTBa (TBEpIOE, KHUJIKOE, Ta3000pa3HOE), MEXaHMUYECKOe NIBIKEHUE (paBHOMEpPHOE, HEpaBHOMEPHOE,

PSIMOJIMHENHOE), TPACKTOPHSI, PaBHOACHCTBYIOMIAs cuil, AehopMariust (yrpyras, IiIacCTHYECKasi), HEBECOMOCTh, COOOIAIOIINECS COCY/IbI;



YBEPEHHO pa3nuyath siBjaeHus (Auddy3us, TEII0BOe IBHKEHHUE YaCTHUI] BEIIECTBA, PABHOMEPHOE JIBKEHHE, HEPAaBHOMEPHOE JIBHKEHHE, MHEPIIHS,
B3alMO/ICIICTBUE TeJl, paBHOBECHE TBEPABIX TEJl C 3aKPEIUIEHHON OChIO BpallleHUs, Ilepejladya AaBJIeHUs TBEPABIMU TEJIaMH, KUJIKOCTSIMH U ra3ami,
aTMOC(epHOE JaBJIEHUE; IUIaBaHUE TeJl, IPEBPALICHUS MEXaHUYECKOW SHEPruM) IO ONHUCAHHUIO MX XAPAKTEPHBIX CBOWCTB W HAa OCHOBE OIIBITOB,
JIE€MOHCTPHUPYIOIUX JaHHOE (PU3NYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE M3YUYCHHBIX (U3UYECKUX SBICHHUI B OKpPY’KAIOIIEM MHpeE (B TOM 4Yucie (U3NYECKHE SBICHUS B MPUPOJE: TPUMEPHI
JBUKEHMSI C PA3IMYHBIMU CKOPOCTSIMHM B KMBOW U HEXHUBOM MPUPOJE, NEHCTBUE CHJI TSKECTH, TPEHUSI, YIPYTOCTH B MPUPOJIE U TEXHUKE, BIHUSIHUE
aTMOC(EepHOIo JaBJICHUS Ha KUBOW OpraHu3M, IUIaBaHUE pbIO, pblYaru B TeJe YesoBeKa), IPU 3TOM MEePEeBOJUTh MPAKTUYECKYIO 337a4y B y4eOHYIO,
BBIJICJIATH CYIIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3MUECKUX SBICHUM;

OIMCHIBATh M3YYCHHBIC CBOMCTBA TeN M (pU3MUECKHUE SBICHUS, UCHOIB3Ys (PU3NUECKHE BETMUMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMS,
IyTb, CPEIHSASA CKOPOCTb, CHJIA YIPYTrOCTH, CHJIa TSDKECTH, BEC Tella, CUIa TPEHMs, AABICHHE TBEPAOIrO Tela, JABICHHE CTOJI0A KHMJKOCTH,
BBITJIKUBAIOIIAs CUJIA, MEXaHWYECKas paboTa, MOIIHOCT, IJIEYO CUJIbI, MOMEHT CHJIbI, KO3()(UIIUEHT M0JIE3HOT0 ACUCTBHUS MEXaHU3MOB, KUHETUYECKasl
U TMOTEHIHUAbHAsl HEPrus), MpU ONMCAHUM MPABHUIIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOJB3YEMbIX BEIUYMH, UX OOO3HAYEHUS M €IUHHIIBI
(bu3NYECKUX BEJIMYMH, HAXOAUTh (OPMYJIbL, CBA3BIBAIOLINE TaHHYIO (U3MYECKYIO BEIMYUHY C APYTMMHU BEIMYMHAMHU, CTPOUTH Ipa KU M3YUEHHBIX
3aBUCHUMOCTEHN (PU3NUYECKUX BEIUYUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, PU3NUECKUE ABJICHUS U MPOLIECCHI, UCTIONb3Ys MPaBHIa CI0XKEHUS CUIT (BIOJIb OJTHOM MPsIMOHt), 3aKoH ['yka, 3aKoH
ITackans, 3akoH Apxumesna, MPaBUJIO paBHOBECHs pblyara (0JI0Ka), «30J0TO€ MPaBUIIO» MEXAHHWKH, 3aKOH COXPAHEHUS] MEXaHWYECKON 3HEpruu, npu
3TOM JIaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alMChIBATh €r0 MATEMAaTUYECKOE BBIPAKEHUE;

CTPOUTH MPOCThIE (PU3NYECKUE MOJIETH PEAbHBIX OOBEKTOB, MPOIECCOB U SIBJICHUM, BBIACNIATH MPU 3TOM CYIIECTBEHHBIE M BTOPOCTETIEHHBIE
CBOMCTBAa 0OBEKTOB, MPOIIECCOB, SIBJICHUM, IPUMEHITh (PU3NUECKHE MOAETH JIs1 OOBSICHEHHS (PU3NUECKUX MPOLIECCOB U PEIIeHUs yUeOHbIX 3a/1a4;

OOBSICHATH (PU3UUECKUE SIBICHUS, MTPOLECCHl U CBOMCTBA TEJ, B TOM YHCJE B KOHTEKCTE CUTyallMid MPaKTUKO-OPHEHTUPOBAHHOTO XapakTepa, U

peuiaTth KA4€CTBCHHBIC 3a/1a4X, B TOM YUCJIC Tpe6yroume YHUCJIICHHOTO OLICHUBAHUS XapPaKTCPHBIX 3HAYCHU N (I)I/ISI/I‘-ICCKI/IX BCJIMYUH, ITPU 5TOM BBIGI/IpaTB



aJIeKBaTHYI0 (U3UYECKYI0 MOJIEINb, BBIABISATH MPUYUHHO-CIEACTBEHHBIC CBA3M M BBICTPAMBATh JIOTHUECKYIO IIETIOUKY PACCYXICHUH C OMOpOoi Ha
M3yYeHHBIC CBOMCTBA (PU3NYECKHX SIBICHUH, (PU3NUIECKHUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIEIIH;

pemats pacu€tHble 3amaud (B 2-3 AeicTBUs) MO M3y4yaeMbIM TeMaM Kypca (u3MKu, BbIOMpas aJeKBaTHYI (PU3MYECKYI0 MOJENb, C
HCIOJIb30BaHHUEM 3aKOHOB U (POPMYJI, CBA3BIBAIOIINX (PU3UUECKIE BETUUYHUHBI, 3aIIUCHIBATh KPATKOE YCIOBUE U Pa3BEPHYTOE PEILICHUE 3a/1a4H, BBISBIISTD
HE/IOCTAIONINE WM HM30BITOYHbIE JaHHBbIC, OOOCHOBHIBATH BBHIOOP METOJA DPELICHHWS 3a/adyd, HCIOJIb30BATh CIPABOYHBIC JAHHBIC, MPOBOAUTH
MaTeMaTHYeCKHe MPeoOpa3oBaHUs U PACUETHI, OLICHUBATH PEATUCTUYHOCTD MOJTYYSCHHOTO 3HAYCHUS (PU3HMUECKON BETMIUHBI M OTIPENIEIIATh Pa3MEPHOCTD
(bu3nyecKoil BENWYNHBI, MOTYYSCHHON IPU PEILICHUU 3aa4u;

pacrno3HaBaTh MPOOIEeMbl, KOTOPbIE MOXKHO PEUINTh MPH MOMOIIU (PU3NIECKUX METOJOB, U MpeJularaTh OPUEHTUPOBOYHBIN CIIOCOO pelleHHs], B
OIIMCaHHUHU UCCIIEIOBAHHS PACIIO3HABATH MIPOBEPSIEMOE PEATIONI0KEHUE (THIIOTE3Y), MHTEPIPETHPOBATH OTYUYCHHBIH PE3ybTaT;

MIPOBOJIMTH OMBITHI IO HAOIIOJACHUIO (PU3NUYCCKUX SIBJICHUN WM (PU3NYECKUX CBOUCTB Ten (mud(dy3us, TEIUIOBOS PACHIMPEHUE T'a30B, SBIICHUE
WHEPILHH, U3MEHEHHE CKOPOCTH MPU B3aUMOJICHCTBUY Tell, Iepeaada JaBICHHs )KUIKOCTHIO U Ta30M, MIPOSBICHUE ACUCTBUS aTMOC(HEPHOTO JaBICHUS,
JIeCTBUE MPOCTHIX MEXAHU3MOB): (POPMYIMPOBATH MPEINOIOKEHHE (TUIIOTE3Y) O BOSMOXKHBIX pe3yJIbTaTax HaONI0IeHHH, CAMOCTOATEIBHO COOMPATh
YCTaHOBKY U3 N30BITOYHOTO Habopa 000py1oBaHUs U (HOPMYITHPOBATH BHIBObI;

MPOBOJIUTH TPSMbIE M KOCBEHHBIC M3MEPEHHS (PU3NYECKHUX BEIWYHH (PacCTOSHUE, MPOMEKYTOK BPEMEHH, Macca Tela, 00bEM Tena, Cuia,
TeMIepaTypa, IMIOTHOCTh KUIAKOCTH M TBEPAOrO Tela, CUJIa TPEHHUs CKOJBKEHUS, JaBICHHE BO3/AyXa, BBITAIKHBAIOIIAS CUJA, NEHCTBYIOIIAs Ha
NOTPY>XEHHOE B JKUAKOCTh TeN0, KOAPPHUIMEHT MOJIE3HOI0 ASHCTBUS MPOCTBIX MEXaHU3MOB) C UCIIOJIb30BAHUEM AHAJIOTOBBIX U LIU(POBBIX MPUOOPOB,
00OCHOBBIBATh BBIOOP METO/a U3MEpEeHHs, (PUKCHPOBATh NOKAa3aHUs MPHOOPOB, HAXOAUTH 3HAYCHHE N3MEPSIEMON BEJTMUMHBI C TOMOIIBIO YCPEIHEHUS
pe3yJIbTaTOB CEPUU U3MEPEHHI U OLIEHUBATh MOTPEIIHOCTh U3MEPEHU;

MIPOBOJIUTH HECTIOKHBIE IKCTIEPUMEHTAIBHBIC HCCIIEI0BAHUS 3aBUCUMOCTEH (PH3MUECKUX BETMYNH (3aBUCHMOCTH ITyTH PAaBHOMEPHO JIBHIKYIIIETOCS
Tela OT BPEMEHH IBWKCHHS Tela, CHIIbI TPEHHS CKOJBKEHUS OT CHIIbBI HOPMaJbHOTO MJaBJICHHUsS, KayecTBa OOpPaOOTKM TMOBEPXHOCTEH Tel |
HE3aBHCUMOCTH CHJIbl TPEHHUS OT TUIOIIATN CONPUKOCHOBEHUS TEJ, CHIJIBI YIPYTOCTH OT YUIMHEHUS TPY>KUHBI, BHITAIKHBAIOIICH CHIIBI OT 00BbEMa

MOTPY>KEHHOW YacTU TeNla U OT IUIOTHOCTHU KHUJKOCTH, €€ He3aBUCUMOCTH OT IUIOTHOCTHU Tella, OT TJyOHHBI, HA KOTOPYIO MOTPY>KEHO TEeJO0, YCIOBHM



IUIABaHUS TEJI, YCIOBUI PaBHOBECHS pbluara 1 OJIOKOB): COBMECTHO ¢ yduTeaeM (hOpMyIHpoBaTh 3ajauy U FHIIOTE3y HCCIIEI0BaHUs, CAMOCTOSTEIbHO

IUIAHUPOBATh UCCIIEI0BAHUE, CAMOCTOSTEIIBHO COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY C UCIIOJIb30BaHUEM UHCTPYKIMH, IPEICTABIISITh [10JIyYEHHBIE

3aBUCUMOCTH (PU3MUECKUX BEJIWYMH B BUE TaOIMIl U TpadUKOB, OLEHUBATH OIPEIIHOCTH, JI€1aTh BBIBO/BI 10 pe3yJibTaTaM MCCIeI0BAHNUS;
co0Jro1aTh MpaBUiIa TEXHUKH O€30I1aCHOT0 Tpy/ia MpH padoTe ¢ 1abopaTOPHBIM 000PYAOBaHHEM;

yKa3bIBaTh MPHHLUIBI I€HCTBUSA MPUOOPOB U TEXHUYECKUX YCTPOICTB: BECHI, TEPMOMETP, TUHAMOMETp, COOOIIAOLINECS COCY/bl, OapoMeTp,
pBIYar, MoBUKHBIN M HETIOABIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTH;

XapaKTepu30BaTh MPUHIMIIBI IEHCTBHSI U3yUYSHHBIX IPUOOPOB, TEXHUYECKHX YCTPOUCTB U TEXHOJIOTUYECKUX MPOLIECCOB C ONIOPON HA UX ONUCAHUS
(B TOM 4YHCIIe: MOMIIUITHUKH, YCTPOMCTBO BOAONPOBOAA, THIPABIUYECKUIl mpecc, cu(OH, MAaHOMETpP, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp),
WCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (pU3MUYECKUX SBJIECHUI U HEOOXO0IMMBbIE (PU3HMUECKHUE 3aKOHBI U 3aKOHOMEPHOCTH;

MCIIOJIB30BATh CXEMBI M CXeMAaTHYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHX YCTPOUCTB, H3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTUIECKHUX IPOILIECCOB
IIPU peLIeHUH Y4eOHO-IPaKTUYECKUX 3a/1aY;

MIPUBOANUTE NMPUMEPHI (HAXOAUTh MH(OPMAIMIO O MTPUMEPAX) NPAKTUYECKOTO UCIOIb30BaHUs (PU3NUECKUX 3HAHUM B MOBCEIHEBHON JKU3HU JUIS
oOecrnieueHus 0Oe30MacHOCTH MHpHu oOpalieHuu ¢ NpudopaMH M TEXHUYECKMMM YCTPOMCTBAMHU, COXPAaHEHUS 370pPOBbS U COONIOACHUS HOPM
9KOJIOTUYECKOT0 ITOBE/ICHUS B OKPYXKAIOLIEH cpelie;

OCYILECTBIATH OTOOP UCTOYHUKOB HH(popMalnu hu3nyeckoro coaepxanusa B IHTepHETe, CaMOCTOATENbHO (OPMYIHUPYS MOUCKOBBIN 3arpoc, Ha
OCHOBE MMEIOIIUXCSA 3HAHUHM U MyTEM CpPaBHEHUS Pa3IMYHBIX UCTOYHUKOB BBIACIATH MH(OPMAIMIO, KOTOPAas SABJISETCS MPOTUBOPEUMBON MIIM MOXKET
OBITh HEIOCTOBEPHOI;

MCIOJIb30BaTh NMPH BBIMNOJIHEHUHM Y4YEOHBIX 33JaHUN HAy4YHO-TIOMYJSIPHYIO JIMTEpPATypy (U3NYECKOTO COJEpKaHUs, CIPaBOYHbIE MaTepUalbl,
pecypcbl ceti IHTepHeT, BiIaeTh NpuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIMK U3 OJJHOW 3HAKOBON CHUCTEMBI B IPYTYIO;

co3J1aBaTh COOCTBEHHbIE KPaTKHE MMCbMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE 2—3 MCTOYHUKOB HH(POpMALUU (PU3UUECKOTO COJIePKAHUSA, B TOM
qucie MyOJIMYHO JieNaTh KpaTKue COOOIIEHUs O pe3ysIbTaTaX MPOEKTOB WM YYeOHBIX MCCIIEAOBAHUM, IPH ITOM T'PAaMOTHO UCIOJIb30BAaTh M3YUYEHHBIN

MOHSTUMHBIN anmapar Kypca pU3uKH, COPOBOXKAATH BBICTYIUICHHE MTPE3eHTAIIUEH;



IIpHU BBIIIOJIHCHUUN y‘-IGGHLIX IMPOCKTOB U I/ICCJICI[OBaHI/Iﬁ pacnpeaciisiTb 00s13aHHOCTH B rpyarme€ B COOTBECTCTBUHU C IMOCTABJIICHHBIMHA 3a/ladyaMu,
CJICIWUTH 3a BBIIIOJITHCHHUCM IlJIaHA I[CﬁCTBHfI, aJICKBATHO OLICHUWBATDH CcOOCTBEHHBIN BKJIaJl B JACATCIBHOCTH I'PYIIIbI, BHICTpAMBATh KOMMYHHUKATHBHOC

BSaHMOﬂeﬁCTBHC, YUUThIBAsA MHCHHUE OKPYXAIOIIUX.

K koH1y 00yueHus ¢ 8 knacce nipeMeTHbIE pe3yJIbTaThl HA YIIIyOJIE€HHOM YPOBHE JOJKHBI OTpaXKkaTh C(HOPMUPOBAHHOCTD Y O0YUAIOLIUXCS YMEHHI:

HCIOJIb30BATh MOHATHUS (Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABMKEHHE AaTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIECTBA, KPUCTAIUIMYECKUE
u aMop(HBIC TeNa, HACBHIIICHHBIM W HEHACHIIIEHHBIH Map, CIOCOObI M3MEHEHHWsS BHYTPEHHEH HHEPTUH, SJIEMEHTAPHBIN AIIEKTPUYECKUN 3aps,
[IPOBOJHUKY, IOJYNPOBOJHUKH, IUAIEKTPUKH, HWCTOUYHUKHU IOCTOSIHHOIO TOKA, 3JEKTPUYECKOE M MArHUTHOE IIOJIA, ONTHYECKas CHCTEMAa) U
CUMBOJIMYECKHH A3bIK (PU3UKHU MPU PELICHUH YUeOHbIX U MPAKTHUECKUX 3aj1ay;

YBEPEHHO pa3anuaTh sBJICHUS (TEIJI0BOE paclIMpeHue (CkaThe), TEIIOBOE PaBHOBECHE, ITOBEPXHOCTHOE HATSKEHHUE, CMAaUMBAaHUE, KallUJUIIpHbIE
SBJICHUS, HCTIApEHUE, KOHACHCAllNs, TUIaBJIEHUE, KPUCTAIIIN3alUsl, KUTIEHHE, CIIOCOObI TerIonepeaayu (TerIonpOBOAHOCTh, KOHBEKIIHS, U3ITy YEHHE),
TEIIOBBIE ITOTEPH, DJICKTPU3ALMS TeJl, B3AUMOJACHCTBHAE 3apsI0B, JEHCTBHS MIEKTPUUECKOr0 TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE MarHUTOB,
JIeiCTBME MAarHUTHOTO TOJIS Ha MPOBOJHUK C TOKOM) IO OMHCAHHMIO UX XapPaKTEPHBIX CBOMCTB M Ha OCHOBE ONBITOB, JEMOHCTPUPYIOLIMX JaHHOE
¢busnyeckoe SIBICHUE;

pacro3HaBaTh MpPOSBICHUE H3YYEHHBIX (PU3MUECKUX SBJICHUH B OKpYy)KalolleM Mupe (B TOM 4Hciae (QU3UUEcCKue SBJIECHUS B MIPUPOE:
MTOBEPXHOCTHBIE U KAIUJUIPHBIE SIBICHUS B IPUPOJIE, KPUCTAIIBI B IpUpPOe, u3inydenue ColHia, 3aMep3aHue BoJoEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE
POCHI, TYMaHa, UHEs, CHETa, AJIEKTPUUYECKHUE SIBJIIEHUS B aTMOC(epe, dJEKTPUUECTBO )KUBBIX OPraHU3MOB, MAarHUTHOE 110J1€ 3eMJIH, Apei( MOII0COB, POIb
MarHuTHOTO TOJIS ISl *KM3HHM Ha 3emJie, MOJISIPHOE CUSHUE), PH 3TOM IEPEeBOAUTH MPAKTHUYECKYIO 3a7auy B Y4e€OHYIO, BBIIEIATH CYIIECTBEHHbBIE
CBOMCTBA (MPU3HAKM) PU3UUECKUX SBICHUM;

ONMCHIBATh M3y4YEHHbIE CBOMCTBA Tl W (U3NYECKUE SIBJICHHUS, HCIOJIb3Yys (PU3MYECKHE BEIMYMHBI (TeMIepaTypa, BHYTPEHHSISI SHEprus,
KOJINYECTBO TEIUIOTHI, padoTa rasa, yaeiabHas TEINIOEMKOCTb BEIIECTBA, yAeIbHAs TEIUIOTA IUIABJIECHUS, yIelbHas TeII0Ta 1apoo0pa3oBaHus, yAeabHasl

TCIJIOTA CropaHus TOIJINBA, KOB(I)(bI/II_II/IeHT MMOJIC3HOI'O JEMCTBUS TEIJIOBOM MalInHbI, OTHOCUTCJIbHAA BJIA’)KHOCTH BO3AyXa, 3HCKTpI/I‘-IeCKHI>'I 3aps i, cuijia



TOKA, 3JIEKTPUUYECKOE HAIIPSKEHUE, CONPOTUBIIEHUE ITPOBOJHMKA, DJ]C B 11eNH OCTOSIHHOIO TOKA, 3JIEKTPUUECKOE YAEIbHOE CONPOTUBIIEHNE BEILIECTBA,
paboTa ¥ MOIIHOCTH HJIEKTPUUYECKOTO TOKA), IPU OMHMCAHUH IPABUIBHO TPAKTOBATh (PU3NUYECKUN CMBICT MCIOIb3yEMBIX BEJIHMUMH, UX 0003HAYCHUS U
eMHULIBl (PU3MUECKUX BEJIUYMH, HAXOAUTh (DOPMYJIbl, CBSI3bIBAIOLINE JAHHYIO (PU3NYECKYIO BEJIUYMHY C JPYTMMH BEIWYHMHAMH, CTPOUTH Ipaduku
M3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUECKUE SBICHUS M MPOLECCHI, UCTOIb3Ys OCHOBHBIC MOJIOKEHHUS MOJEKYJISPHO-KUHETUYECKON Teopuu
CTPOCHUSI BEIIECTBA, ypaBHEHHE TEIUIOBOTO OanaHca, 3aKOH COXPaHEHHS OJIIEKTPUYECKOrO 3apsaa, 3akoH KysoHa, TPUHIWII CyNepro3HINN
JIEKTPUUECKUX MOJIeH, 3akoH OMa Juis yyacTka nenw, npasuia Kupxroda, 3akon Oma ams nmonHoi uemnu, 3akoH /Dxoyns-JIeHna, 3akoH coXpaHeHUs
SHEPIUu, PU 3TOM Pa3JINYaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U €r0 MAaTEMaTHUECKOE BBIPAXKECHUE;

CTPOUTH MPOCTHIE (PU3NYECKHE MOJEITH PEATbHBIX OOBEKTOB, MPOIECCOB U SBICHHM, BBLICIATH MPU ITOM CYIIECTBEHHBIE U BTOPOCTEIICHHBIE
CBOWCTBa 00BEKTOB, IPOIIECCOB, SBJICHUN, TPUMEHATH (PU3NIECKHE MOACIH [ OOBSICHEHUST (PU3UIECKUX MPOIIECCOB U PEIICHUS YUeOHBIX 3a1a4;

OOBSICHATD (PU3MYECKHE SIBIICHUS, POLIECCHl U CBOMCTBA TeJl, B TOM YHUCIIE U B KOHTEKCTE CUTyallui MPAKTUKO-OPUEHTUPOBAHHOI'O XapaKkTepa, 1
pelaTh KaueCTBEHHBIE 331a4H, B TOM YHCIIE TPEOYIOIINe YUCIEHHOTO OLIEHUBAHMSI XapaKTepHbIX 3HAYCHUH (PU3NUYECKUX BETUYMH, IPH TOM BBIOMpAThH
a/IeKBaTHYI0 (U3MYECKYI0 MOJIEJb, BBISIBISATH MPUUMHHO-CIECICTBEHHBIE CBSI3U U BBICTPAWBATH JIOTUYECKYIO IEMOYKY PACCYKIEHUH C OMOpoW Ha
M3Yy4YEeHHbIE CBOWCTBA (PM3NUYECKUX SIBICHUHN, (U3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEINH;

YBEPEHHO pelaTh pacy€THbIe 3a7auul (C Omopoil Ha 2—3 ypaBHEHM) 10 U3yYaeMbIM TeMaM Kypca (pU3HMKH, BBIOUpask aJeKBaTHYIO (H3HMUECKYIO
MO/IEJIb, C UCIIOJIb30BAaHUEM 3aKOHOB U (POPMYJI, CBSI3BIBAIOLINX (PU3MUECKUE BEIUYMHBI, 3aIIUCHIBATh KPATKOE YCIIOBHE M Pa3BEPHYTOE PELICHUE 3a1a4H,
BBISIBJISITH HEAOCTAIOUINE WM U30BbITOUHBIE TaHHBIE, 000CHOBBIBATH BHIOOP METO/A PEUICHMS 3a[]a4l, UCII0JIb30BaTh CIPABOYHbIE JaHHbIE, TPUMEHATD
METOJIbl aHaJN3a pa3MEpPHOCTEH, UCIONb30BaTh rpaduueckre MEeTO]bl pelIeHMs 3a/ay, MPOBOJUTh MaTeMaTHMYeCKHe MPeoO0pa3oBaHUsS U PaCUETHI,
OLIEHHUBATh PEATUCTUYHOCTH MOJYUYEHHOTO 3HAYEHUs (PU3NYECKOW BETMUYMHBI U ONPEAENATh Pa3MEPHOCTh (GU3NYECKON BEJIMYUHBI, MOJYYEHHON Mpu
pELIEHNN 3a]1a4H;

pacrio3HaBaTh MpoOJIEMbI, KOTOPbIE MOXKHO PELIUTh MPU MOMOLIH (PU3NYECKUX METOJIOB, U MpeiaraTb OPUEeHTUPOBOYHBIN CIIOCOO pEelIeHus, B

OTMCAaHUU UCCIIEJJOBAHMSI PACIO3HABATh MPOBEPSEMOE MPEANOI0KEHHE (TUIIOTE3Y), UHTEPIPETUPOBATH MOTYUEHHBINH pe3ysIbTar;



IMPOBOAWTD OIIBITHI ITO Ha6HIOIIeHI/IIO (1)I/I3I/I‘I€CKI/IX SIBJICHUU UJIN (1)I/I3I/I‘-I€CKI/IX CBOMCTB T€ (KaHHHHHprIe SABJICHUS, 3aBUCUMOCTD IaBJICHHUA BO31yXa
OT ero 00bEéMa u TeMIlepaTypbl, CKOPOCTH IMPOIIECCa OCThIBAHUS (HArpeBaHUs) MPU U3IIyYCHUU OT IBETA M3TyJaromiel (ITOTIOMIAIOIICH ) TOBEPXHOCTH,
CKOpOCTh MCHAPEHUS BOJBI OT TEMIEPATYPhl KUJAKOCTH U IJIONIAH €€ TOBEPXHOCTH, AJICKTPHU3AIUS TEJI U B3aMMOJICHCTBHE JICKTPUICCKUX 3aPsJIOB,
B3aMMO/JICHCTBHE ITOCTOSTHHBIX MArHUTOB, BU3YyaIM3allisl MATHUTHBIX ITOJICH TOCTOSTHHBIX MAarHUTOB, JICWCTBUSI MArHUTHOTO TIOJISl HA IIPOBOIHUK C TOKOM,
CBOWCTBA 3JIEKTPOMArHUTA, CBOMCTBA 3JIEKTPOJIBUTATEIIS IOCTOSTHHOTO TOKA): (DOPMYIHPOBATH IPOBEPSEMOE TPEIION0KEHUE (THITIOTE3Y ) O BO3MOYKHBIX
pe3ysibTaTtax HaOJOICHUH, CAMOCTOSTEIILHO COOMPATh YCTAHOBKY M3 M30BITOUHOTO HaOOpa 000pya0BaHMs, OMUCHIBATH XOJ OIBITa U (DOPMYITHPOBATH
BBIBOJIbI;

MIPOBOJIUTH MIPSIMBIC U KOCBEHHBIC U3MEPEHUsT (PU3MUCCKUX BEIIMYHH (TeMIepaTypa, OTHOCUTEIbHAsI BJIAKHOCTh BO3/lyXa, CHJIa TOKa, HAIPsHKEHUE,
yAelbHAs TEIUIOEMKOCTh BEIECTBA, CONMPOTHUBIICHWE MPOBOJHHKA, pab0Ta M MOIIHOCTH JJCKTPHUECKOTO TOKA) C HCIOJIb30BAHMEM aHAJIOTOBBIX U
U (POBBIX MTPHUOOPOB, 0OOCHOBBIBATH BEIOOP METO1a M3MEPEHHUS, (PUKCUPOBATH TIOKa3aHUs MPUOOPOB, HAXOJAUTh 3HAYCHUE U3MEPSEMOU BEITHMYUHBI C
MIOMOIIIBIO YCPEIHEHHSI PE3YJIbTATOB CEPUU U3MEPEHUI U OLIEHUBATD MOTPEIIHOCTh U3MEPEHUH;

MIPOBOANTh JKCIEPUMEHTANIbHBIE HCCIEAOBAaHUS 3aBUCHUMOCTEH (M3MUECKUX BENMYMH (3aBUCHMOCTH JIABJICHHS BO3AyXa OT ero oonéma u
HarpeBaHud W OXJIAKACHUSA, UCCICIOBAHUC ABJICHHUA TerooOMeHa npu CMCIIMBaHUKN XOJ'IOI[HOﬁ n ropsmeﬁ BOJABbI, 3aBUCUMOCTE COIIPOTHUBJICHUSA
MIPOBOHHUKA OT €0 JIUTMHBI, IJIONA/IH TIONIEPSYHOTO CEYCHUS U YACIBLHOTO COMPOTHUBIICHUS BEIIECTBA MPOBOTHUKA, CHUJIBI TOKA, MPOTEKAIOIIETO Yepe3
MIPOBOJHHK, OT HATIPSKEHUS Ha TIPOBOIHUKE, HCCIIE0BAHUE MTOCIIEI0BATEILHOTO U MTapallieIbHOTO COSMHEHH IPOBOHUKOB): COBMECTHO C YUUTEJIEM
dbopMynupoBaTh 3aa4y U TUMIOTE3Y MCCIIEIOBaHUS, CAMOCTOATEIBHO MIAHUPOBATH UCCIIEOBAHHUE, CAMOCTOSTENILHO COOMPATh SKCIIEPUMEHTAIILHYIO
YCTAaHOBKY C UCIIOJIb30BAHUEM HHCTPYKIUHU, MMPCACTABIATH NOJTYYCHHBIC 3aBUCUMOCTU (1)I/I3I/I‘-I€CKI/IX BCJIIMYUH B BU/C Ta6J'II/III u Fpa(i)I/IKOB, OLICHUBATH
IOrpe€IIHOCTH, ACJIaTb BBIBOABI IO PE3YyJIbTaTaM NUCCIICAOBAHM,

coOmro1aTh MpaBuiia 6€30MacHOTO TpyAa Mpu padboTe ¢ 1adbopaTOpHBIM 000PYI0BAaHUEM;

XapaKkTepU30BaTh IPUHIIUIIBI JEHCTBHS N3YYEHHBIX TPUOOPOB, TEXHUIECKUX YCTPOHUCTB U TEXHOJIOTUYECKUX TIPOIIECCOB C OMOPOI Ha UX OMUCAHUS
(B TOM wumcie: cHUCTEMa OTOIUICHHS JOMOB, THTPOMETp, MapoBas TypOWHA, amIepMeTp, BOJIBTMETP, CUETYMK OJJICKTPUUYECKOW DSHEpTHUu,

AJIEKTPOOCBETUTENbHBIE PUOOPHI, HArPEBATEIbHBIE AIEKTPONPUOOPHI (IPUMEPHI), TPETOXPAHUTENN U UX IPUMEHEHHE B OBITY U TEXHUKE, IPUMEHEHHE



MOCTOSIHHBIX MAarHHUTOB, 3JEKTPOMArHUTOB, JJIEKTPOJBHUTATENIb IOCTOSHHOTO TOKAa), HWCIONB3ys 3HAHUS O CBOMCTBaX (DM3MYECKHUX SIBJICHHIA,
HeoOXouMBbIe (PU3MYECKHUE 3aKOHBI i 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIC TEXHUYECKHE YCTPONUCTBA M M3MEPHUTEIbHBIC TPHOOPHI IO CXeMaM U CXeMAaTHYHBIM PUCYHKAM (KHJIKOCTHBIA TEPMOMETD,
TEPMOC, TICHXPOMETpP, THTPOMETp, JBHIaTe]lb BHYTPEHHEIO CrOPaHHs, 3JIEKTPOCKOI, PEOCTaT), COCTABIIATH CXEMbI J3JCKTPHUCCKHUX IIEMed ¢
MOCIIE0BATEIHHBIM U MapPAILJICIIEHBIM COSIMHEHUEM 3JIEMEHTOB, pa3lindasi yCIOBHBIC 0003HAYCHHUS DJIEMEHTOB AJICKTPUUYECKUX IIETIeH, UCIIO0JIb30BaTh
CXEMBbl M CXEMATHYHBIC PUCYHKH H3YYEHHBIX TEXHUYECCKHX yCTPOMCTB, M3MEPHUTEIIHHBIX MPHOOPOB M TEXHOJOTUYCCKUX IMPOIIECCOB TPU PEIICHUU
yueOHO-TIPAKTHYECKUX 3a]1ay;

MPUBOJIUTH MPUMEPHI (HAXOAUTh HH()OPMALIHIO O MPUMEPaX) MPAKTHUSCKOTO MCIIOIb30BaHMUs (DU3MUECKUX 3HAHWKM B MOBCEIHEBHOM KU3HU JIJIS
obecrnieueHuss Oe30macHOCTH TpH oOpamieHnd ¢ TpudopaMu M TEXHUYECKHMMH YCTPOWCTBAMH, COXPAHEHUS 370POBbS W COONIOJACHHUS HOPM
IKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIIEH Cpe/Ie;

OCYIIECTBIIATh MOUCK MH(pOpManuu (uzmueckoro cojepxanus B MHTEepHETE, caMOCTOSTEIBHO (GOPMYIIHPYs MOUCKOBBIA 3alpoC, HA OCHOBE
MMEIOIUXCS 3HAHUW U CPaBHEHUS JOMOJIHUTENBHBIX UCTOYHUKOB BBIACNIATH MH(OPMAIINIO, KOTOpas SIBISIETCS MPOTHUBOPEUYUBON HIIM MOKET OBIThH
HEJIOCTOBEPHOI;

WCIIOJIb30BaTh MPHU BHITIOJTHCHUH YYEOHBIX 3aJaHW HAYYHO-TIOMYJBIPHYIO JIUTEPATYpy (U3NYSCKOTO COJICpIKAHUS, CIPABOYHBIC MaTEPHUAIBI,
pecypcbl ceTr IHTepHeT, BIaeTh MpruéMaMy KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIHH U3 OJTHOW 3HAKOBOW CHUCTEMBI B IPYTYIO;

Co3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE U KpaTKHWE YCTHBIE COOOIIeHHs, 0000mas MHPOPMAIMI0O U3 HECKOIbKUX HCTOYHUKOB (HPU3MUECKOTO
COJIEpKaHUsl, B TOM YHCJIE ITyOJUIHO MPEACTABIIATH PE3YIbTAThI MPOSKTHOMN HITU UCCIIEIOBATEIIbCKON ISATEIHHOCTH, ITPU 3TOM I'PaMOTHO HCIIOJIH30BaTh
M3YYCHHBIN MOHATHHHBIN anmapat Kypca (U3HKH, COMPOBOXKIATh BRICTYIUICHUE TIPE3CHTAITNEH;

TIPY BBITOJTHCHUN YIEOHBIX TPOSKTOB U HCCIICIOBAHUHN (DU3HUECKUX TTPOIECCOB PACTIPEISIIATh 00S3aHHOCTH B TPYTINE B COOTBETCTBUH C TIOCTABJICHHBIMH
3aJladyaMHu, CJIEIUTh 32 BBITIOJHEHUEM TUIaHA ACHCTBUIA U KOPPEKTHPOBATh €ro, afeKBaTHO OIEHUBATh COOCTBEHHBIN BKIIAJ B ACSTEILHOCTH TPYIIIHI,

BBICTpanBaThb KOMMYHUKATUBHOC B3aHMOHCﬁCTBHC, MMPOsBJISAS TOTOBHOCTD PA3peIlIaTh KOH(I)J]I/IKTBI.



K koniy o0yuenus ¢ 9 knacce npeMeTHbIE pe3yIbTaThl Ha YIIIyOJICHHOM YPOBHE JOJKHBI OTPaykaTh CHOPMUPOBAHHOCTD Y OOYJAIOLINXCS YMEHHIA:
HCIOJIb30BaTh MOHATHS (cUcTeMa OTCU€Ta, OTHOCUTEIBHOCTh MEXAHMYECKOI'O JIBUKEHHS, HEBECOMOCTb M IEPErpy3KH, LEHTP TAKECTH,
MEXaHUYECKUE BOJHBI, 3BYK, MHQPA3BYK M YJIBTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, PEHTI€HOBCKOE H3JIy4€HHUE, LIKaJa 3JEKTPOMATHUTHBIX BOJIH,
HCTOYHUKH CBETA, OJM30PYKOCTh U JaJIbHO30PKOCTb, CIIEKTPBl UCIyCKaHUs U MOIJIOUICHNUs, aabda-, 6eTa- 1 raMMa-u3IyuyeHusl, U30TOMbI, AepHas U
TEPMOSIIEpPHAst PHEPTETHKA) U CUMBOJIMYECKHH S3bIK (PU3UKU NIPU PEIICHUH YYEOHBIX U MPAKTUUYECKUX 3a/1a4;

YBEPEHHO DPa3InyaTh SIBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJUHEHHOE JBUKEHHME, PAaBHOYCKOPEHHOE MPSMOJIMHENHOE JBUKEHUE,
CBOOOJHOE MaJICHNE TeJl, IBMKEHUE MO0 OKPY’KHOCTH, B3aUMOJIEHCTBUE TeJl, pABHOBECHE MAaTEPUAIbHON TOUKH, PEaKTUBHOE JBH)KEHUE, HEBECOMOCTb,
KoJsiebaTenbHOe IBUKEHHE (TapMOHUYECKHUE, 3aTyXalO11e, BBIHYKICHHbIE KOJICOaHNUs ), pE30HAHC, BOJHOBOE JIBUKEHHUE (PaCIPOCTPAHEHUE U OTPaKEHHUE
3ByKa, HHTephepeHus u nudpakus BOIH), MPSIMOIMHEHHOE pacpOCTPaHEHUE, OTPAKEHHUE U MPEJIOMIICHHE CBETA, MTOJHOE BHYTPEHHEE OTPaKECHHE
CBETa, Pa3JIoKeHHUE OEJIOro CBETa B CIEKTP U CJI0KEHUE CIIEKTPAIbHBIX LBETOB, ECTECTBEHHAS PAIUOAKTUBHOCTb, BOSHUKHOBEHHE JIMHEWYATOTO CIIEKTpa
U3JTYYEeHHUs) 110 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIONIUX JAHHOE (PU3NYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBICHHE U3YUYEHHBIX (PU3NYECKUX SBJICHUN B OKpYXaroleM Mupe (B TOM 4Hcie (Gu3ndecKue sBICHHUs B IPUPOJIE: MPUINBBI U
OTJIUBBI, JBUKEeHHE IIaHeT COJHEYHON CHCTEMbI, PEaKTUBHOE JIBUYKEHUE >KUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB JKMBOTHBIMHU, 3€MJIETPSICEHUE,
ceificMMuecKHue BOJIHBI, I[yHaMHU, 3XO, I[BE€Ta TeJ, ONTUYECKUE SIBICHUS B MPUPOJE, OMOJOTMYECKOe IEHCTBUE BUAMMOIO, YIbTPauoJIETOBOIO U
PEHTI€HOBCKOT'O M3JIy4€HUH, €CTECTBEHHbIN paAloaKTUBHBIN (POH, KOCMUYECKUE JTy4H, paJlMOAKTUBHOE U3TyYeHUE MPUPOIHBIX MUHEPAJIOB ACHCTBUE
PallMOAaKTUBHBIX M3JIy4€HUI Ha OpraHu3M 4esloBeKa), PU 3TOM MEPEBOJUThH MPAKTHUECKYIO 3a/1auy B y4eOHYIO, BBIICIATh CYIIECTBEHHbIE CBOWCTBA
(npu3HaKM) pU3NUECKUX SIBICHUI;

OIMCHIBAaTh M3yUYEHHBIE CBOICTBA Tel U (PU3UUECKUE SIBJICHUS, UCHOIb3Ys (PU3MUECKHUE BEIMUMHBI (CPEIHSS U MTHOBEHHAs! CKOPOCTh Teja MpHU
HEpPaBHOMEPHOM JIB)KEHUH, YCKOPEHUE, IEpeMeleHIe TPU PABHOYCKOPEHHOM IIPSIMOJIMHEHHOM JIBUKEHHUH, YTJIOBasi CKOPOCTh, IIGHTPOCTPEMHUTEIBLHOE
YCKOpEHHUE, CUJla TPEHHsI, CUjla YIIPYTOCTH, CHJIa TSHXKECTH, YCKOpPEHHE CBOOOIHOTO MaIeHHsI, BEC TeNa, HEHTP TSHKECTH TBEPIOTO Tela, UMITYJIbC Tena,
UMIYJIbC CUJIBI, MOMEHT CHJIbI, MeXaHW4eckas padoTa M MOIIHOCTb, MOTEHIMAJbHAs SHEPrHus Tejla, MOJHATOr0 HaJ IOBEPXHOCTHIO 3E€MIIH,

IMOTCHIMAJIbHAasA JSHEPIHUd cKaToi IMMPYXHWHBI, KUHCTUYCCKAsA OJSHCPrud, IMOJIHAsA MCXAaHUUYCCKasA OSHEPTrHs, HNEpUoa UM YacToTa KOH66aHI/II\/’I, nepuon



MaTEMaTHUYECKOI0 U MPYKUHHOIO MAATHUKOB, JJIMHA BOJIHBI, TPOMKOCTb 3BYKa U BbICOTa TOHA, CKOPOCTh CBETA, [10KA3aTEN b IPEIOMIIEHUS CPEbl), IPU
ONMCAaHWM TIPABWIIBHO TPAKTOBATh (PU3UYECKUN CMBICI HCIOJIb3YEMBIX BEIMYMH, WX OOO3HAYCHHMS M EAMHUIBI (PH3MUECKUX BEIMYMH, HAXOAHUTh
(bopMyIIbI, CBSA3BIBAIOLINE JAHHYIO PU3NYECKYIO BEIMUUHY C APYTUMHU BETUUYUHAMU, CTPOUTH IpadKK N3yUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIHUHH;

XapaKkTepu30BaTh CBOWMCTBA Tel, (PU3MYECKHUE SBJICHUS U IPOLECCHI, MCMOJIb3Ysl 3aKOH COXPAaHEHHUs HHEPrUH, 3aKOH BCEMUPHOTO TATOTEHUS,
IIPUHLUIT CYNEPIO3ULIUN CHJI, IIPUHLHUII OTHOCUTENBHOCTH ['amuies, 3akoHbl HbIOTOHA, 3aKOH COXpAaHEHHUs UMIIYJIbCA, TEOPEMY O KMHETHYECKOU
SHEpruu, 3aKoH ['yka, 3aKoH bepHyIH, 3aKOHBI OTPaKEHUS U TIPEIOMIICHUS CBeTa, (POPMYITy TOHKOM JIMH3BI, IUTAHETAPHYIO MOJIENTh aTOMa, HYKJIOHHYIO
MO/JIeTIb ATOMHOTO SI7Jpa, 3aKOHBI COXPaHEHUs 3apsIOBOTO U MAaCCOBOTO YUCEI IIPU STCPHBIX PEAKIUIX, IPH 3TOM Pa3IuyaTh CIOBECHYIO (OPMYITHPOBKY
3aKOHA M €r0 MaTEMaTUYECKOE BbIPAKECHUE;

CTPOUTH (PU3MYECKHE MOJICIH PEabHBIX 00OBEKTOB, IPOIECCOB M SIBICHUH, BBIACIATH MPH ATOM CYIIECTBEHHBIC M BTOPOCTEIIEHHBIE CBOMCTBA
00BEKTOB, TPOLIECCOB, SIBICHUH, TPUMEHATH (PU3UIECKHE MOJENH sl 00bACHEHHS (PU3UYECKHX MPOLIECCOB U PEIICHUs YIeOHBIX 3a1a4;

OOBSCHATH (PU3UYECKUE SIBJICHHUS, IPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIE B KOHTEKCTE CUTYyallMi MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa, U
pelaTh KaueCTBEHHBIE 3371a4H, B TOM YHCIIe TPEOYIOIINe YUCIEHHOTO OLIEHUBAHMSI XapaKTepHbIX 3HAYCHUN (PU3NUYECKUX BEJIMYUH, IPU ATOM BHIOMPAThH
a/IeKBaTHYI0 (PU3NYECKYIO0 MOJIENb, BBISBISATH IPUUNHHO-CIEJICTBEHHBIE CBSI3U U BBICTPANWBATH JIOTUYECKYIO LIETIOUYKY PACCYKICHHUM U3 2—3 mI1aros c
OIOpOM Ha U3yUYEHHbIE CBOMCTBA (PU3NUECKUX SBICHUM, (Pr3HUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENIH;

YBEPEHHO pelIaTh pacuéTHbIC 3aJaud M0 U3y4yaeMbIM TeMaM Kypca (M3UKHU, BbIOMpas aJeKBaTHYIO (PU3MUYECKYIO MOJEIb, C MCIOJIb30BaHUEM
3aKOHOB M (hOpPMYJI, CBSI3BIBAIOLINX (PU3MUECKUE BEINYMHBI, 3alMChIBaTh KPATKOE YCIOBUE U Pa3BEPHYTOE PELICHUE 33aauH, BBISBIIATh HEAOCTAIOIINE
WK U30BITOYHBIE JlaHHBbIE, 0OOCHOBBIBATH BHIOOP METOAA PELICHMs 33Jayd, MCIOJB30BaTh CIPABOYHBIC JaHHBIE, NPUMEHSATh METOJbl aHalln3a
pa3MepHOCTel, HCIOJIb30BaTh Tpaduyeckue METONbl pelleHHs 3ajad, MPOBOJUTh MaTeMaTH4ecKhe IpeoO0pa3oBaHUs W pacy€Tbl, OLIEHUBATH
PEATUCTUYHOCTh MOTYYEHHOTO 3HAYeHUs (PU3MUECKON BEMYMHBI M OMPEENATh Pa3MEPHOCTh (PU3NYECKON BEIMUYMHBI, TOJYYEHHOW MpPHU peleHUun

3a7a4M;



pacro3HaBaTh MpoOJIEMBI, KOTOPBIE MOXKHO PEIIUTh MPU MOMOLTH (PU3NYECKUX METOJOB, M MpeyiaraTb OPUEHTUPOBOYHBIN CIIOCOO pelIeHus, B
OIMCAaHWU HCCIIEJOBAHUS PACIO3HABATH MPOBEPSIEMOE MPEAIONOKEHHE (TUIIOTE3Y), OLIEHWBATh MPABMIIBHOCTD MOPSIKA IMPOBEIECHUS MCCIEI0BAHUS,
MHTEPIIPETUPOBATH MOJyYCHHBIN pe3yiIbTaT;

IPOBOANUTH ONBITHI 10 HAOMIONCHMIO (U3MUECKHX SBICHUN WM (U3MUECKUX CBOMCTB Ten (M3ydeHHe BTOporo 3akoHa HpioToHa, 3akoHa
COXpaHEHHUS SHEPTHH, 3aKOHA COXPAaHEHHs UMITYJIbCa, ICHCTBHE 3aKOHAa BepHyIIn M BOZHUKHOBEHUE TOABbEMHON CHIIBI KPbLUIA, 3aBUCUMOCTh NIEpUOJIa
KoJIeOaHUH TPY)KUHHOTO MAasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKHHBI M HE3aBHCUMOCTh OT aMIUIMTYJIbI MaJbIX KOJeOaHWH, MPsIMOIUHEHHOE
pacnpocTpaHeHHE CBETa, Pa3ioKeHHe OEJI0ro CBETa B CIIEKTP, U3Y4YEHHE CBOMCTB M300paKEHHS B INIOCKOM 3€pKajie M CBOWCTB N300paKEHUS MpeMeTa
B coOuparomieii JT1MH3e, HaOJI0IeHHEe CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB M3JIy4eHHs): (GOpMYIHPOBATh MPOBEPSIEMOE MPEANOI0KEHHE (THIIOTE3Y) O
BO3MOJKHBIX pe3yJIbTaTax HaOJIOACHUH, CaMOCTOATENBHO COOMPATh YCTAaHOBKY M3 M30BITOYHOrO0 Habopa 0O0OpYHOBaHUS, ONMHMCHIBATH XOJ OIBITA U
(hOopMyJIHPOBATH BBHIBOJIHI;

MPOBOANTH IIPU HEOOXOJAUMOCTH CEPUI0 NPSMBIX U3MEPEHH, ONpe/essisl CpelHee 3HaYeHNE H3MEPIEMO BEIMYMHBI U ONIPEAEIISis TOTPEIIHOCTh
Pe3yIbTaTOB MPSMBIX U3MEPEHUH, 0O0CHOBBIBATH BBIOOP CIIOCOOA U3MEPEHUs (M3MEPUTEIBHOTO pHOopa);

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BETUYMH (CPEIHSISI CKOPOCTh M YCKOPEHHUE Tella MPH PaBHOYCKOPEHHOM JIBHKEHHHU, YCKOPEHHE
CBOOOTHOTO TaJICHHSI, )KECTKOCTD TPYKUHBI, KOOPPHUIIMEHT TPEHHUS CKOJIBKEHUS, MEXaHW4ecKass padoTa W MOIIHOCTb, YaCTOTa W MEPHOJ KoleOaHui
MaTeMaTHYeCKOr0 W TPYKUHHOTO MAasATHUKOB, (DOKYCHOE pACCTOSHUE coOuparomiel JMH3bl M €€ OonTHYecKas Cuia, paguoaKkTUBHBIA (OH) ¢
HCIOJIb30BAHUEM aHAJIOTOBBIX M IIU(PPOBBIX IPUOOPOB: 0OOCHOBBIBATH BEIOOP METO/1a U3MEPEHUS, IUTAHUPOBATh U3MEPEHUS, CAMOCTOSTEILHO COOUpATh
HKCIIEPUMEHTAIBHYIO YCTAaHOBKY, BBIYHCIISATh 3HAUCHUE BEITMUUHBI M aHATM3UPOBATH TIOJTYYCHHBIC PE3yJIbTaThl, OIIEHUBAs MOTPEITHOCTh PE3YIbTATOB
KOCBEHHBIX U3MEPEHHUI;

MIPOBOJIUTH SKCIIEPUMEHTAIFHBIC MCCIIEIOBAHMS 3aBUCUMOCTEH (DU3NYECKUX BEIMYHH (3aBUCHMOCTH ITyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM
JBMKEHUH 0€3 HayalbHOM CKOPOCTH, 3aBUCUMOCTh CUJIBI TPEHUS CKOJIBKEHHSI OT CUIIbl HOPMAJIBHOTO JaBJICHHs], IEpHo/ia KoJIeOaHN | MaTeMaTH4eCKOro
MasiTHUKA OT JUTMHBI HUTH, ONIPE/IeNIeHHe YCKOPEHUSI CBOOOIHOTO Ma/ICHUs, UCCIIEI0BaHNE N3MEHEHNUS BETMUMHBI M HAPABJICHUS! MHIYKIIMOHHOTO TOKA,

3aBUCHUMOCTD yTI'Jia OTpaXCHUA CBETA OT yIJIa MAACHU A, YTJia IPCIOMIICHHSA OT yTJia IaJACHU CBETOBOI'O Jiy4da, UCCIICIOBAHUC TPEKOB: UBMCPCHNUEC OSOHEPTHUN



YaCTUIIBI 1T0 TOPMO3HOMY TyTH (110 (hoTorpadusiM)): COBMECTHO C yuuTeneM (OpMYJIMPOBATH 3a1ady W THUIIOTE3y UCCIICOBAHHS, CAMOCTOSITEIHLHO
IUTAHUPOBATh WCCIICIOBAHKUE, CAMOCTOSTEIBLHO COOMPATh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, MPEICTABIATH TMOTYYEHHBIC 3aBUCUMOCTH (PU3UICCKUX
BEJIMYMH B BUJIE TaOIHII U TpadUKOB, OLIEHUBATh MTOTPEIIHOCTH, J€JIaTh BBIBOJBI IO PE3YJIbTaTaM HCCIEAOBAHNUS;

coOro1aTh NMpaBuiia 0€30MacHOTO TpyAa Mpu padoTe ¢ 1adbopaTOpHEIM 000PYIOBAaHUEM;

XapaKTepU30BaTh IPUHIIUIIBI JICHCTBHS U3YYCHHBIX MPUOOPOB, TEXHUYECKUX YCTPONCTB U TEXHOJIOTUIECKHX IPOIIECCOB C OMOPOI HA UX OMHCAHUS
(B TOM YHCIIE: CIUIOMETP, JATUYUKH IMTOJIOKCHHS, PACCTOSHUS U YCKOPCHHUSI, paKeTa, 9X0JI0T, OYKH, MEePUCKOI, (hoToarmapar, MUKPOCKOII, TEIECKOTI,
ONTUYECKUE CBETOBOJBI, CIHEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), UCHONB3ys 3HAHUS O CBOWCTBAX (PU3MUECKUX SBJICHUM U HEOOXOJMMBIC
¢bu3nyecKkrue 3aKOHOMEPHOCTH, HCIIOJIb30BATh CXEMbl U CXEMAaTHUYHbIE PUCYHKH HM3YYCHHBIX TEXHUYECKUX YCTPOMCTB, U3MEPUTEIHHBIX NMPUOOPOB U
TEXHOJIOTUYECKHUX TPOIECCOB NIPH PEIICHUU YUCOHO-TIPAKTHUSCKUX 3a/1a4, ONTHYCCKHE CXEMBI JUISl IIOCTPOSHUS H300paKCHHUI B TUIOCKOM 3epKayie U
coOuparoIIe JIHH3E;

MIPUBOJIUTH MPUMEPHI (HAXOAUTh UH(OPMALIHIO O MPUMEpPax) MPAKTUUECKOTO MCIONb30BaHUs (PU3MUECKUX 3HAHUM B MOBCETHEBHOM KU3HU IS
obOecrniedenus Oe3omacHOCTH Tpu oOpamieHud ¢ TpuOopaMHd M TEXHUYECKMMH YCTPOWCTBAMHU, COXPAHEHHUS 3[0POBbS M COOMIOJEHHUS HOPM
HKOJIOTHYECKOTO MOBEIEHUS B OKPYXKAOIIEH cpere;

OCYIIECTBIISATH TOMCK MHPOPMAITUN (PU3NIECKOTO cojiepkaHus B VIHTepHeTe, CaMOCTOSTEILHO (POPMYITUPYS TOMCKOBBIN 3aMPOC, HAXOAUTH ITyTH
oTpeeNieHus JOCTOBEPHOCTH MOTy4YeHHOW HH(OPMAIIUK HA OCHOBE UMEIOIIMXCS 3HAHUHN U TOTIOJHUTEIbHBIX HCTOYHHUKOB;

WCIOJIb30BaTh MPH BBHIMOJIHEHUHM Y4YEOHBIX 3aJaHUN HAyYHO-TIOMYJSIPHYIO JHUTEpaTypy (U3NYECKOTO COJEp)KaHUSs, CIPAaBOYHbIE MaTepUalbl,
pecypcsl cetr IHTepHeT, BIaeTh MpUEMaMH KOHCTIEKTUPOBAHUS TEKCTa, IMpeoOpa3oBaHUs HHPOPMAIIMHU U3 OJTHOW 3HAKOBOW CHCTEMEBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIC M YCTHBIC COOOIIECHUS HAa OCHOBE WH(POPMAITUU M3 HECKOJBKUX MCTOYHUKOB (DU3HUYECKOTO COJCpIKAHUS,
MyOJIMYHO TIPEJICTABIIATH PE3YyIbTaThl MPOSKTHOW UITH UCCIIEI0BATEIbCKOM IEITEIbHOCTH TIPU ATOM IPaMOTHO MCIOJIB30BATh N3YUEHHBIN TOHITHIHBINA

arrapar u3y4acMoro pasaciia (I)I/I3I/II(I/I " CONPOBOKIAATH BBICTYIIJICHUC Hpe3eHTauHeﬁ C y‘-IéTOM 0COOEHHOCTEH AyaAuTOPUN CBCPCTHUKOB.
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