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IHOACHHUTEJIBHAS 3AIIMCKA

[Iporpamma mo (u3uke Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUsl COCTaBlieHA HAa OCHOBE
MOJIOKEHUH UM TpeboBaHMN K pe3yabTaTaM OCBOCHHUS Ha YIUIYOJIEHHOM YpOBHE OCHOBHOM
oOpasoBarenbHON Tporpammel, mpeactaBieHHbIXx B @I'OC OO0, a Ttakxke ¢ ydéroMm (enepanbHOI
paboueii mporpaMmMbl Bocniutanusi U Konuenuuu npenoaaBanus yueoHoro npeamera «Duznkay.

Copep:xanue mporpaMmsbl 1o (U3MKe HAIPaBICHO HA YAOBJIETBOPEHHE MOBBIIICHHBIX 3alPOCOB
o0ydJaromuxcs, CTpeMsImuxcs K 6ojee riryooKoMy OCBOSHHUIO (PM3NUECKUX 3HAHUH, U Ha (popMUpOBaHHE
€CTeCTBEHHO-HAyYHOW TIpaMOTHOCTM oOy4aromuxcsa. B mporpamme mno (¢HU3UMKE yYUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHoro mpeamera B peanusauuu TpebdoBanuit PI'OC OOO K I1UIaHUPYEMBIM
JUYHOCTHBIM M METalpeAMETHBIM pe3ylbTaTaM OOydYeHHUs, a TaKkKe MEXKIPEIMETHbIE CBS3U
€CTECTBEHHO-HAYUHBIX YU€OHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHusI.

[Iporpamma o gu3HKe yCTaHABIMBACT pacHpeesieHre yueOHOTO MaTepuaia 1o rogaM o0ydeHHs
(mo kyaccam), mpejiaraeT MPUMEPHYIO MOCIIEA0BATEIFHOCTh U3YYEHUSI TEM, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHS IPEIMETHOTO COJICPKAHMS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00yJatonIIXCsl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LENBIO OKAa3aHUS METOAWYECKOH MOMOINM YYUTEII0 B
co3aHuu pabodell mporpaMMeI IO YIeOHOMY TIPESIMETY.

Ou3uka SBISETCA CHUCTEMOOOPA3yIOIUM JUIS €CTECTBEHHOHAYYHBIX Y4YEOHBIX TMPEIMETOB,
MOCKONIbKY (PU3UYECKHE 3aKOHBI JIEKaT B OCHOBE MPOIECCOB U SIBICHUM, H3y4aeMBbIX XHMHEH,
Ouosoruei, actpoHoMuel u (pusnueckoi reorpadueii, BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO KapTHHY
MUpa, MPEAOCTaBIsIeT Haubosee siCHble 00pa3lbl MPUMEHEHUS HAYYHOT'O METO/a IMO3HAHUs, TO €CTh
croco0a MmorydeHus! TOCTOBEPHBIX 3HAHUH O MHpE.

Onna u3 riIaBHBIX 3a7a4 (PU3NYECKOro 00pa3oBaHus B CTPYKTYpE 00IIero 00pa3oBaHusi COCTOUT B
(hopMHPOBAHNY €CTECTBEHHO-HAyYHON TPAMOTHOCTH M MHTEpEca K HayKe Y 00yJaronixcsl.

Wzyuenne ¢u3nku Ha yriayOJE€HHOM YpOBHE TPEAIONIaraeT yBEpEeHHOE BJAJICHHE CIIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOLUIMMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

HAy4YHO OOBSACHSTD SBJICHUS,

OLIEHUBATh ¥ TIOHUMATh 0COOEHHOCTH HAyYHOTO HCCIICIOBAHNS;

MHTEPIPETHUPOBATh JAHHBIE U UCIIOJIb30BaTh HAyYHbBIE 1OKA3aTEIbCTBA JJIs TIOJTYUYEHHUS BBIBOIOB.

Henu n3yuenus pu3nKu Ha ypOBHE OCHOBHOTO 00111eT0 00pazoBanus onpeneneHbl B KoHmenmm
npenoaaBaHusi yueOHoro npeamera «duszuka» B 00pa30BaTEIbHBIX OpPTraHU3AIUAX Poccuiickoii
deneparun, peaTu3yoImx OCHOBHBIE 00111€00pa30BaTeNIbHbIE TPOrpaMMBbl, YTBEPKAEHHON
pemenreM Komnernn MunncrepeTBa npocseiienust Poccuiickoit deaepanuu (nmpotokorn ot 3 gexaldps
2019 r.Ne TIK-4BH).

Lenu u3ydyenus: GU3MKU Ha YTIyOJIEHHOM YpOBHE:

pa3BUTHE HHTEpEca U CTPEMIICHHS 00YJaroIUXCsl K HAYYHOMY U3YUEHHUIO TTPUPOIBI, Pa3BUTHE UX
MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE NPEICTaBICHUI O HAyYHOM METOe MO3HaHHUS M (OPMHPOBAHUE UCCIIEI0BATEIHCKOTO
OTHOIIECHMS K OKPYKAIOLIUM SIBICHUSM;

(dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KAaK pe3ysibTaTa U3yYEeHUsI OCHOB CTPOCHUS MaTepUHu U
(byHIaMEHTATLHBIX 3aKOHOB (DH3HUKH;

dbopmMupoBaHHE YMEHHI TpPUMEHATH (U3NYECKHe 3HAHWS W HaydHbIE JIOKA3aTeNbCTBA IS
OOBSICHEHUS OKPYKAIOIIUX SBIICHHIA;

dbopMHupoBaHUE TPEICTABICHUNH O PONU (U3UKU IS Pa3BUTUS APYTHUX €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTHI;

pa3BUTHE MPEICTABICHUA O BO3MOXHBIX cdepax Oymymied npodeccHoHaIbHONW AesTETbHOCTH,



CBSI3aHHOM C (PM3MKOM, MOATOTOBKA K JalIbHEHUIIIEMY OOYUYCHHIO B ’TOM HarpaBJICHUH;

(¢bopMUpOBaHHE TOTOBHOCTU K JajbHEHIIeMy H3y4yeHUIO0 (DU3MKKM Ha YriIyOJIEHHOM YPOBHE B
paMKax COOTBETCTBYIOUIUX Mpoduieil 00ydeHus Ha ypOBHE CPEIHEro 0011ero oopa3oBaHuUs.

JlocTuxkeHune 3THX Iiesield mporpaMMmsbl o (U3MKE Ha YpOBHE OCHOBHOI'O OOIIEro oOpazoBaHUs
o0ecrieyrBaeTCs pelIeHUEM CIeIYIOIUX 3a/1au:

npuoOpeTeHne 3HAaHUKW O JUCKPETHOM CTPOCHUHM BEIIECTBA, MEXAaHUYECKUX, TEIJIOBBIX,
QJICKTPOMArdUTHBIX U KBAHTOBLIX SABJICHUAX,

npuoOpeTeHne YMEHHI aHAIM3UPOBATh U OOBACHATH (PU3UUECKUE SBJICHUS HA OCHOBE U3YyUEHHBIX
(bu3MYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOGHHE METOJOB pEUIeHHs] PacYETHBIX M KAueCTBEHHBIX 3ajad, TPeOyIOIIMX CO3JaHUS U
MCIOJIb30BaHUs (PU3MUECKUX MOJIENIEH, BKIII0Yasi TBOPUECKHUE U IPAKTUKO- OPUEHTUPOBAHHBIE 3a/1a4H;

pa3BUTHE UCCIIEIOBATEIIbCKUX YMEHUI: HA0I01aTh SBJICHUS U U3MEPATh (PU3NYECKUE BETNYHHBI,
BBIIBUI'aTh THUIIOTE3bl W MpCJIaraTb 3KCICPHUMCHTAJIbHBIC CHOCO6BI HUX MPOBCPKH, IUIAHUPOBATH H
IMPOBOAWTL OIBITHI, SKCIICPUMCHTAJIbHBIC UCCIICAOBAHNW A, AaHAJIM3UPOBATH IMOJTYYCHHBIC IAHHBIC U ACJIATh
BBIBOJbI,

ocBoeHHUE MPUEMOB pabOThI ¢ MHPOPMAIUEH (PU3NIECKOTO COJEpKaHUs, BKIIOUash HHPOPMAITHIO
O COBPEMEHHBIX JIOCTHKCHUAX (PU3UKH, MHTEPIPETALNS M KPUTHUECKOE OLIEHUBAaHHE HH(POPMALINY;

3HAKOMCTBO €O cdepamu TpohecCHOHATBHONW NIeATEIbHOCTH, CBA3AHHBIMU C (QU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHHIX (PU3MUECKOI HAYKH.

Ha wsydyenue ¢usuku (yriayOn€HHBIH YpOBEHb) HAa YPOBHE OCHOBHOTO 0OmIeT0 0Opa3oBaHUs
orBoautcs 340 wacos: B 7 kimacce — 102 vaca (3 yvaca B Hexeno), B 8 kiacce — 102 uvaca (3 gaca B
Heqeno), B 9 kitacce — 136 vacoB (4 yaca B HEJIEINIO).



COJAEP)KAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. @usuka u e€ poJsib B IO3HAHMHU OKPY:KAaK0IIero Mupa.

®dusmnka — Hayka O npupoje. SIBieHus npuposl (3JEMEHThI COEpKaHMs, BKIIOYAIOIINe
MEXIIpeIMeTHbIe CBs3M). Duznueckue sBIEHUS: MEXaHUYECKHE, TEIUIOBBIE, JJIEKTPUUYECKHE,
MarHuTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenMYUHBL. Pa3zmepHocTs. Enuuune! ¢usndeckux BenwuuH. M3mepeHue
¢usnueckux BenuuuH. OTanoHbl. Pusnmyeckue npudopsl. llena nenenms. IlorpemHoctsb
u3mepenuii. IlpaBuna Oe3omacHoro Tpyaa mpu paboTre ¢ J1abopaTOpHBIM 00OPYIOBAHHEM.
Me:xnynaponHas cuctema equHull. [lepeson BHecucTeMHBIX enuHuL B enuHuALbl CH.

Kak ¢usuka u apyrue ecreCTBEHHble HayKH M3y4aroT mpupoay. EcrecTBeHHO-HayuHBIN
METOJl IO3HaHMs: HaOJIIOJEHHE, ITOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBM)KEHUE TIMIIOTE3,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OObACHEeHWe HalmromaemMoro siBiaeHus. OmnmcaHue
(bu3NYECKUX SIBICHUHN C IOMOILBIO MOJEIEH.

Hemoncmpauuu.

Mexanunueckue, TEIUIOBBIE, IEKTPUYECKUE, MarHuTHEIE, CBETOBBIE,
3BYKOBBIC SIBJICHUS.

dusnueckue npuOOpsl M MpoLeaypa MPsIMbIX U3MEPEHUIl aHAJIOTOBBIM M LH(POBBIM
puoOpoOM.

Jlabopamopmuwvie padbomul u onvimol.

OnpezeneHye LEHbI AEICHUS LKaJIbl U3MEPUTEIBHOTO IpUbopa.

W3mepeHune pacCTOSHUM.

N3mepenune miomaau 1 00bémMa. Meton nanetku. Mismepenue

BPEMEHU.

N3mepenne 06bEMa KUIAKOCTU U TBEPIOTO TENa.

Omnpenenenue pa3MepoB MaJbIX Tel. MeTos psIoB.

IIpoBenenne wuccnenoBaHUs 1O IIPOBEPKE THUIIOTE3BI: JNAIBHOCTh IOJETA IIAPHKA,
MYLIIEHHOTO FOPU30HTANIBHO, TEM OO0JIbIIE, YeM OO0JIbIIe BHICOTA ITyCKa.

Paznen 2. IlepBoHayanbHble CBeJIeHHS] 0 CTPOEHHH BelllecTBA.

CrpoeHue BelecTBa: aTOMbI M MOJIEKYJIBI, X pa3Mepbl U Macchl. OIBITHI, JOKA3BIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILECTBA.

JIBmkeHune yacTul] BemiecTBa. CBSA3b CKOPOCTH JIBMJKEHUS 4YacTHUIl C TEMIIEpPaTypoH.
bpoynoBckoe aswkenue. [uddysus. BzaumoneiicTBue wacTuly BellecTBa: MNPUTSDKEHHE U
OTTAJIKUBAHUE.

ArperaTHple COCTOSIHMSI ~ BEILECTBA: CTPOCHHME Ta30B, IKUAKOCTEH U TBEPABIX
(kpucTayminyeckux) Ted. B3auMocCBSi3b MeXIy CBOWCTBaMHU BEIIECTB B Pa3HBIX

arperaTHhIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYIISIpHBIM cTpoeHrueM. OCOOCHHOCTH arperaTHbhIX
COCTOSIHUI BOJBL.

Hemoncmpayuu.

Habmonenue 6poyHoBckoro apmwxenus. HaGmonenue

T y3uu.

Ha6JTIOJleHPIe SIBJ'IGHI/II\/'I, O6T)$[CH$IIOHII/IXC$I MPUTAKCHUEM NI OTTAJIKUBAHUEM YaCTUI]
BEIIIECTBA.

Jlabopamopuvie pabomul u onvimul.

OrneHka TuaMeTpa aToMa METOZIOM PsAoB (¢ ucrnosib3oBaHueM dotorpaduii). ONbITH 1O

HaOJIFOICHUIO TETIJIOBOTO PACITMPEHHUS Ta30B.



OnbITEI IO OOHAPYKEHUIO ACHUCTBUS CHIT MOJICKYJIIPHOTO TIPUTSKEHUS.

Paznen 3. /IBu:keHHe U B3anMoaeilicTBHe TeJl.

Mexanunyeckoe nsmxkeHue. IlyTp um nepemenienue. PaBHOMEpPHOE M HEPABHOMEPHOE
nerkeHne. CBOOOMHOE MaJieHUE Kak MpPUMEp HEPAaBHOMEPHOTO ABWKEHUS Teld. CKOpPOCTh.
Cpenssisi CKOpOCTh IPU HEPABHOMEPHOM JIBMKEHUU. Pacy€T myTH U BpeMEeHU JIBH>KEHUS.

I'paduku 3aBHCHMOCTEN BEIMYHMH, OIMMCHIBAIOIIMX JABMWKeHHE. OOImme MOHATUS 00
OTHOCUTENILHOCTH ABMKeHUs. CII0KeHHE CKOPOCTEH JJIs TEJ, ABMXKYIIUXCS apalijiesIbHO.

SlBnenue wHepuuu. 3aKOH HHEpUUU. B3aumopeicTBue Tell Kak NPUYMHA HU3MEHEHUs
CKOpOCTH JBMKEHMS Tell. Macca Kak Mepa MHEPTHOCTH Tejla B MOCTYNATEIbHOM JIBUKCHHU.
[TnotHocTh BemecTBa. CBsI3b MIIOTHOCTH C KOJIMYECTBOM MOJIEKYI B €IMHHUILIE 00bEMA BEIIECTBA.
Cwmecu u cruiaBel. [ToBepXxHOCTHAS U JIMHEHAS INIOTHOCTb.

Cuna kak xapakTepucTuka B3auMmozedcTBusi Teia. Cuiia ynpyroctd W 3akoH ['yka.
N3mepenne cuiibl ¢ MOMONIBIO JWHAMOMETpa. SIBlieHME TATOTeHHs W cuja Tsxectd. Cuia
TSKECTU Ha Jpyrux miaHerax. Bec tema. HeBecomocts. CroxeHue Cuil, HalpaBiIEHHBIX IO
onHOI npsmMoil. PaBHozeicTByromas cuil. Cuna TpeHusi. TpeHue CKONIbXKEHUS U TPEHUE MOKOs,
BSI3KOE TpeHue. TpeHne B IPUPOJE U TEXHUKE.

Hemoncmpauuu.

HabGmronenrne MmexaHn4eckoro JBUKEHUS Tea.

N3mepenne ckopocT IPsIMOJIMHEHHOT0 ABMKeHU. HaOmoieHue siBieHus

WHEPLIHH.

Hab6mronenre n3aMeHeHus: CKOpoCTH MpH B3aumoieicTBur Tea. CpaBHEHHE

Macc MO B3aUMOJICHCTBHIO TEIL.

CI10’)keHMEe CHJI, HAalPaBJICHHBIX 110 OJHOM MPSMOH.

Jlabopamopuvie pabomul u onvimul.

OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBMKEHMs (IIapuKa B JKUIKOCTH, MOJENU
ANEKTPUIECKOTO aBTOMOOUIIS U TaK Jlajee).

Omnpenenenue cpeaHel CKOPOCTH CKOJBXKEHHsS Opycka WIM IIapuKa MO HAKIOHHOU
IJIOCKOCTH.

Omnpenenenue MIOTHOCTH TBEPAOTO TeNA.

OneIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb pAcTsKEHUs (nedopManuu) HPYKHUHBI OT
MPUIOKEHHOMN CHIIBI.

OnBbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBXEHUSI OT CHUJIbI IABICHUS
U XapaKkTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. JlaBjienne TBEPABIX TeJ, ;KHIKOCTEN U ra3os..

Hasnenue. Cuna naBieHus. CriocoObl YMEHBINICHUS M YBEIWMYCHHS JaBlieHus. J[aBieHne
ra3a. 3aBUCHMOCTb JIaBJIEHHUS Ta3a OoT o0bEMa U Temneparypbl. llepenaua gaBrneHus TBEPABIMU
TeJIaMH, )KHUJIKOCTAMH U razamu. 3akoH [lackans. [[HeBMaTH4Yeckre MalliHBbI.

3aBUCUMOCTh JABJCHUS IKUIKOCTH OT TJIYyOWMHBI mTOrpyxeHus. [wuapocraTudeckuit
napagokc. CooOmiaromuecs: cocyasl. ['napaBnuyeckue MexaHu3Mbl. VCronb30BaHNE BBICOKHX
JABJICHU B COBPEMEHHBIX TEXHOJIOTHX. Y CTPOMCTBO BOJOIPOBOA.

Atmochepa 3emnu u atmocdepHoe naBieHue. [IpUYuHBI CyIIECTBOBAHHS BO3IYIIHON
o6omoukn 3emmu. Ombir Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro JaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMoc(hepHOTo JaBICHHUS.

JleiicTBHE )KUIKOCTH U ra3a Ha NOrpykEHHOE B HUX Tel0. BriTankuparomas (apXxumenoBa)
cuna. 3akoH Apxumena. YCIoBHE BO3HMKHOBEHHUS BBITAJIKHUBAIOLIEH (apXUMEIOBOM) CHUIIBI,



noarekanue. [InmaBanue ten. Bo3ayxomiaBanue.

Hemoncmpayuu.

3aBUCHUMOCTb JIaBJICHMS ra3a oT Temneparypsl. [lepenaua

JIABJICHUS KUJKOCTHIO U Fa30M.

CooOuraroniuecs CoCy/bl.

I'mapaBanyeckuit mpecc.

[Tposinenue aeictusi atmochepHoro aapnenus. Cuos.

3aBUCHMOCTD BBITAJIKMBAIOILEH CHIIBI OT 00bEMA MOTPYKEHHOM B JKUAKOCTH YacTH TeNa U
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAKOLIEH CHIIBI BECY BBITECHEHHOM KUKOCTH.

VYcnoBue m1aBaHus TeN: IUIABAHUE WIK ITOIPYKEHHUE TEJI B 3aBUCUMOCTH OT COOTHOILEHUS
IJIOTHOCTEMN TE€JIa U AKUJIKOCTH.

Jlabopamopmuvie padbomsl u onvimol.

HccnenoBanue 3aBUCUMOCTH Beca Tejda B BOJAE OT 00bEMa NOTPYKEHHOHW B KUAKOCTb
4acTH TeJa.

Omnpenenenne BhITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJO, IOIPYKEHHOE B AKUAKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIIECH CHJIbI, JEUCTBYIOIIEH HA TEIO B XKUIKOCTH,
OT Macchl Tena.

OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAIKMBAIOLIEH CHUIIBL, JEMCTBYIOIIEH HA TEJIO
B )KUJIKOCTH, OT 00BbEMa MOrpyKEHHON B )KUJKOCTh YAaCTH T€JA U OT INIOTHOCTH JKUAKOCTH.

KoHcTpynpoBanue apeomerpa WIM KOHCTPYHPOBAHME JIOJKM M OIpEICIICHHE €&
Ipy30I10ABEMHOCTH.

Pa3nen 5. PadoTa 1 MOIIHOCTH. JHEPrHUsl.

Mexanuueckasi paboTa JJis CUJI, HAlIPaBJIEHHBIX B0 JIMHUU TIEPEMEIICHUSI.
MorHocTs.

[IpocTeie MeXaHU3MBI: pblYar, BOPOT, OJIOK, IOJUCHACT, HAKJIOHHAs IUJIOCKOCTb,
HOXXHUYHBIA MexaHu3M. MoMeHT cuiibl. PaBHOBecue peruara. [IpaBuiio momenToB. [Ipumenenune
IpaBUia paBHOBECUS pblyara k OJoky. «3oioroe mpaBuio» MexaHuku. KIIJ[ mpocTsix
MexaHu3MoB. [IpocTbie MexaHu3MBbI B OBITY, TEXHHUKE, )KMBBIX OpPraHU3Max.

Mexannueckas sHeprua. Kunetndeckas u mnoreHuuanbHas 53Heprus. lIpespamienne
OJIHOTO BHJIa MEXAHWYECKON SHEPTUU B IPYrod. 3aKOH COXPAaHEHUS W NPEBPALICHMS JHEPTUU B
MEXaHUKE.

Hemoncmpayuu.

IIpuMmepsl POCTBIX MEXAHU3MOB. JladopamopHosie

padoomul u onvtmol. ViccnenoBaHue yCIOBUM PABHOBECUS

poiuara. Mzmepenne KIIJ] HakIOHHO#H MIIOCKOCTH.

N3yueHne npaBuia pelyara st oJIBUKHOTO U HEMOIBHKHOTO 0110K0B. Onpenenenne K1/

MOJBM)KHOTO U HETIOABMKHOTO OJI0KA.

Omnpenenenue pabOThl CUIIBI YIIPYTOCTH MPHU MOABEME TPY30B MIPH MOMOIIX TTOIBUKHOTO
OJIOKA.

N3yuenune 3akoHa COXpaHEHUSI MEXaHUYECKOW YHEPTHH.

8 KJIACC

Pasznaen 6. TemioBble sIBJICHMS.

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUUECKON TEOpUM CTpOeHus BemiectBa. Macca



U pa3Mepbl aroMOB U MoJieKyld. ONbIThI, MOATBEP)KIAIONIME OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKOI TEOpHH.

Monenu TBEPIOTO, )KUJIKOTO U Ta3000pa3HOT0 COCTOSIHUH BellecTBa. Kpucraminueckue u
amop¢usbie Tena. ['padeH — HOBBIM MaTepual Al HOBBIX TEXHOJOTUH. TEeXHOJIOTHH MONTYYCHUS
UCKYCCTBEHHBIX aiMa3oB. OOBsICHEHHE CBOMCTB Ta30B, KUAKOCTEH M TBEPIBIX TEI HAa OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO- KHUHETUYECKOW TeopuH. [I0BEpXHOCTHOE HATSKEHHE, CMayMBaHUE,
KaMmWUISIpHBIE sIBJICHUS. TEIIoBO€ paclIMpeHUe W CKaTue. 3aBUCMMOCThH JIaBJICHUS ras3a oT
00BEMa, TeMIepaTypsl.

Temneparypa. CBsi3zb TeMIEpaTypbl CO CpPEIHEN KUHETUUYECKOW HSHEPrueu TEeIrIoBOro
JBWKEHHUS yacTull. TemneparypHble IIKaJIbI.

Buytpennsis sHeprus. CrnocoObl M3MEHEHHs BHYTPEHHEH SHEpruu: TeIuionepeaada H
coBepleHre padboTel. Bujibl Teronepenayn: TEIIONPOBOIHOCTb, KOHBEKIHS, U3IydeHrue. Bubl
TEIUIONEepeIauy B MPUPOe U TexHHuKe. HeoOpaTUMOCTh TEIIOBBIX MPOIIECCOB.

KonnuectBo  TemnoTel.  YaenpHas — TEIIOEMKOCTH  BemlecTBa.  leriooOMeH U
TerioBoepaBHoBecue. 3akoH HproToHa-Puxmana. YpaBHeHMe TemI0BOro danaHca.

[InaBiieHMEe U OTBEPAECBAHUE KPUCTAJUIMYECKUX BEUIECTB. Y AEJbHAsA TEIJIOTA IJIABJICHUS.
[TapooOpazoBanue u  koHaeHcanusa. Vcnapenwe.  Kumenwe.  VYaenbHas — Terora
napooOpa3oBaHus. 3aBUCHMOCTh TEMIIEPATypbl KHIIGHUS OT AaTMOCHEpPHOTO JaBJICHHUS.
HacpliienHbIil 1 HeHACBILEHHBIN nap. BiaxxHOCTh BO3ayXa.

DHeprus TOIIMBA. Y JeJIbHAs TEIIOTa CrOPaHUSL.

[Tpunnuner padotel TemnoBbix aurareneid. KIIJ Temmooro nBurarens. TemoBbie
JIBUTATENIH U 3aIIATA OKPYX)arouieh cpeapl. TermioBpie NOTEPH B TEIJIOCETSIX.

3aK0oH COXpaHEHUs U MIPEBPAILICHUS SHEPTUU B MEXaHUYECKUX M TETVIOBBIX MPOIIECCaXx.

Hemoncmpayuu.

HabGnronenue OpoyHoBckoro nBuxenus. HaGmonenue

T y3uu.

HaGmonenune SBJICHUI  TOBEPXHOCTHOTO HaTsDKEHUS, CMa4YMBaHUs U

KaIlWJUISIPHBIX SIBJICHUM.
Habumronenne TenaoBoro paciimpeHus Te.
W3MeHeHne naBieHUs raza Npu H3MEHEHUH OO0bEMa M HarpeBaHUM WIIH OXJIAXKICHHH.
[TpaBuiia u3mepenus Temmnepatypsl. Busbl
TEIJIONEepeIayHm.
OxJnaXxJJeHue MpH COBEPIIEHUH PAOOTHI.
HarpeBanue npu coBepiieHuu padoThl BHEIIHUMU cuiiaMu. CpaBHEHHE
TEIUIOEMKOCTEN pa3IMYHbIX BELIECTB.

Habmronenue kuneHusl.

Habmronenne mocTossHCTBA TeMITepaTyphl MPH MaBieHud. Moenu

TEIUIOBBIX JIBUTATEIICH.

Jlabopamopuvie pabomol u onvimol.

OMBITHI 1TO0 OOHAPYKEHUIO JICUCTBHS CHUIT MOJIEKYJISIPHOTO MPHUTSDKEHUS. OTBITHI 110

BBIpANIMBAaHUIO KPUCTAJIIOB MTOBAPEHHOM COJIM MJIH caxapa.

W3mepenune TeMIepaTypbl Opd  TOMOIIM  >KUJKOCTHOTO TepMOMeETpa u
JTaT4YrKa TeMIEPATYPHI.

OnBITH 110 HAONIOCHUIO TETJIOBOTO PACIIUPEHHS] Ta30B, KHUAKOCTEH U TBEPHABIX TEIN.

Omnpenenenue naBIeHUs BO3ayXa B 0ajsIoHe MIIPHUIIA.

HccnenoBanue 3aBUCUMOCTHU JaBJICHUS BO3lyxa OT ero oO0bémMa u



TEMIIEPaTypBbI.

[IpoBepka rumoTe3sl TMHEHHOMN 3aBUCUMOCTH JIJTMHBI CTOJIOUKA JKHIKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYPHI.

HaGmonenune W3MEHEHUS BHYTPEHHEHN SHEPruu Tenqa B pe3yibTare
TEIUIoNepeiaun U paboThl BHEITHUX CHII.

HccnenoBanue SBJICHUS  TEIUIOOOMEHa IpU  CMELIMBaHUU XOJOAHOM  H
ropsiuei BOABI.

OnpeneneHne KOJIMYecTBa TEIUIOTHI, OIYYEHHOTIO BOIOM MPU TEIIOOOMEHE C HAarpeThIM
METAJUINYECKUM LIMIINHAPOM.

OnpezneneHye MOIIHOCTHU TEIUIOBBIX 1TOTePh (3akoH HptoToHa-Pruxmana). Onpenenenue

yJIeIbHOM TeII0EMKOCTH BEIIECTBA.

HccnenoBanue npolecca ucnapeHus..

OnpeneneHne OTHOCUTENIBHON BIaXKHOCTU Bo3ayxa. OrnpeneneHue

yJIeIbHOM TeIUIOTHI IJIaBlIeHus Jbaa. Pa3aen 7. DjekTpuyeckue u

MATHUTHBIE SIBJICHUS.

Onextpuzauus Ten. J[Ba poja ayeKTpUYecKuX 3apsiioB. B3aumonelcTBue 3apspKEHHBIX
ten. 3akon Kynona.

Onekrpuueckoe nose. HanpsxénHocTs 3nekTpuueckoro nois. IlpuHuun cynepno3unuu
AIIEKTPUYECKUX I0JIeN (Ha KaUECTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3apsaoB. DIeMEHTapHbIH auiekTpuueckuil 3apsn. CrtpoeHue
atoma. [IpoBOAHMKM, JMAIEKTPUKH M HOJYHPOBOJHUKH. 3aKOH COXPAaHEHMs 3JIEKTPUYECKOIO
3apsza.

ONeKTpu4ecKuil TOK. YCIOBHUS CYLIECTBOBaHMS 3JIEKTpHUUYECKOro Toka. Mcrounuku
IOCTOSIHHOTO TOKa. JIeHCTBHUS 3JEKTPUYECKOro TOoKa (TElIoBOe, XMMHUYECKOEe, MAarHuTHOE).
DNEKTPUUECKUN TOK B METAJUIAX, )KUJKOCTSIX U razax.

Onekrpuueckas 1enb. Cuiia Toka. DJIeKTpUIecKoe HalpshKeHne. AMIEpMETP U BOJILTMETP
B LIENIU MOCTOSIHHOTO ToKa. CONPOTUBIIEHHE TPOBOJHUKA. Y I€TbHOE

COINpOTHUBIIEHUE BelecTBa. 3akoH Oma juig yyactka nenu. [locnenoBarenbHoe U napaiienbHOe
coequHeHne NpoBoAHUKOB. DJIC B LenM MOCTOSHHOrO ToKa. 3akoH OMa Juisd MOJHOW LIEMH.
[TpaBuna Kupxroga. Pacuér npocThix snexkTpudeckux uemneil. HennueitHbie 371eMeHTHI.

PabGoTa 1 MOITHOCTH 3JIEKTpUYECKOTo TOKa. 3akoH [[xoyms-JIeHma. DiekTpruieckue memnu
Y TIOTPEOUTENH 3IEKTPUIECKO S3HEpruu B ObITy. KopoTKoe 3aMbIKaHUeE.

ITocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE MOJE.
MarnauTtHoe nose 3eMiId ¥ €0 3Ha4eHue A xku3HU Ha 3emute. OnbIT DpcTena. MarHutHoe mosie
anekTpudeckoro toka. OnbeiT Amnepa. IIpuMeHeHne 31eKTpOMarHuToB B TeXHHKE. JlelicTBhe
MarHMTHOTO IOJII Ha IPOBOAHMK ¢ TOKOM. Cuia AmIiepa M OIpelNeleHHE €€ HalpaBIICHUS.
ONeKTpOoJABUTaTENb IMOCTOSHHOTO ToKa. Vcmosb30BaHUE 3JEKTPOABHUTaTeNed B TEXHUYECKHX
YCTPOMCTBAX M HAa TPAHCIIOPTE.

Onbeitel - @apanesd. SIBneHwe  snexkTpomMarHUTHOM  uHAYKIMH. [IpaBunmo  Jlenna.
OnekrporeHepatop. CrocoObl MOMyYeHUsS JIIEKTPUYECKOW HHEPruu. OIJIEKTPOCTAaHLMU Ha
BO300HOBJISIEMBIX MCTOYHHKAX HHEPIUU. DKOJIOTUYECKHE MPOOJIEeMBbl SHEPreTUKU. TOIIMBHbIE
AJIEMEHTHI U HJIEKTPOMOOHIIH.

Hemoncmpayuu.

OnexTpusanus Tel.

JIBa poa 3IEKTPUYECKHUX 3apsiI0B U B3aUMOJICHCTBUE 3apsIKEHHBIX TeJ. Y CTPOUCTBO U

JENCTBUE IEKTPOCKOIA.

DneKTpocTaTU4eCcKast MHIAYKLMSL.



3aK0OH COXPAaHEHUS PJEKTPUUECKUX 3apsIOB.

MopenupoBanue CWIOBBIX  JIMHUMH  BJIEKTPUYECKOTO IMojasi C TOMOIIBIO
OyMa)KHBIX CYJITaHOB.

IIpoBOIHUKY U AMAIEKTPUKH. MIcTOUHUKH

MMOCTOSIHHOT'O TOKa. JlercTBus

3JIEKTPUYECKOIO TOKA. DJIEKTPUUECKUIN TOK

B )KUJKOCTH. ["a30BBbIil pa3psi.

N3MepeHne cuiibl TOKa aMIIEpMETPOM.

N3MepeHne 3eKTprUIeCcKOro HarpsKeHus: BOJIbTMETpoM. Peoctar u

Mara3uH COIIPOTHUBIICHUM.

BzaumonelicTBrE MOCTOSHHBIX MAarHUTOB.

MoaenupoBaHre HEBO3MOKHOCTHU Pa3JieJICHHs MOJ0COB MaruuTa. MojaenrpoBaHue

MAarHUTHBIX MOJICH ITOCTOSHHBIX MAarHUTOB.

OmnbIT Dpcrena.

MarsuTHoOe I0JIe TOKA. BJ'ICKTPOMaFHI/IT.

JlelicTBME MarHUTHOTO MOJIA Ha TPOBOAHUK C TOKOM.
DIIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

OmnbiThl Papajes.

DIIEKTPOreHEePaTOp MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.

OnpIThl 110 HAONIONEHUIO JIIEKTPU3ALUU TENl MPU COMPUKOCHOBEHHUH W HMHIYKIIHEH.

UccnenoBanue JICUCTBHS AIEKTPUIECKOTO Mnojii  Ha  IPOBOJHUKH u
JTUDJICKTPUKH.

COopKa U UCTIBITAaHHUE DIIEKTPUIECKOMN IIeTTH MTOCTOSTHHOTO TOKA.

WccnenoBanue 3aBUCUMOCTH CHJTBI TOKA, MPOTEKAOIIIETO Ye€PE3 PE3UCTOP, OT HATIPSHKEHUS
Ha PE3UCTOPE U COMPOTUBIICHUS PE3UCTOPA.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD JIEKTPUUECKOTO CONMPOTUBIICHUS MPOBOJAHHUKA
OT €ro AJIMHBI, IUIOMIA/IA MTONEPEUHOI0 CEYEHUSI U MaTepHaa.

Ornpezenenne y1eabHOTO COTPOTUBIEHUS MPOBOIHUKA.

[TpoBepka IpaBUIa  CIOXKEHUS HaNpsHKEHUN Ipyd  TOCIEeI0BaTEIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka  mpaBuiaa  Juid CHJIBlL TOKa TpU  TapauIeIbHOM COEIMHEHUH
PE3UCTOPOB.

Onpenenenne D/1C 1 BHYTpEHHETO CONPOTHUBIIEHUS UCTOYHHKA TOKa. [[poBepka mpaBui

Kupxroda.

[TpoBepka BbImoMHEHU 3aKk0Ha OMa 151 TOJIHOM 1IeTH.

W3yueHre BOJIbTaMIIEPHBIX XapaKTEPUCTHK HEITMHEHHBIX JIIEMEHTOB (JIAMIThl HaKaTHBAHUS
WY TIOJTYIPOBOJHUKOBOTO IMOJIA).

Onpenenenne paboOThI AIEKTPUUYECKOTO TOKA, UAYIIETO yepe3 pesucrop. Onpenenenue

MOITHOCTH 3JIEKTPUUYECKOT0 TOKA, BblIensgeMoii Ha pesuctope. Onpenenenue KI1/]

HarpeBares.

HccnenoBaHre MarHUTHOTO B3aUMOJICHCTBUS IIOCTOSTHHBIX MarHUTOB.

W3yueHre MarHuTHOTO TOJISI TOCTOSIHHBIX MarHUTOB MPH UX OObEAMHEHUH U PA3ICICHUN.

HccnenoBanue ASHCTBHS 2JIEKTPHUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OnbITH, AEMOHCTPUPYIOILINE 3aBUCHMOCTb CHJIBI B3aUMOJCHCTBUS KATYIIKU C TOKOM H
MarHuTa OT CHJIbI W HAlPaBJICHUS TOKa B KAaTYIIKE M OT HaIW4us (OTCYTCTBHUS) CEpJCYHHMKA B



KaTyILKeE.
WN3yuyenue neWcTBUS MAarHUTHOIO TII0Js HA IIPOBOJHUK C TOKOM.
KonctpynpoBanue u u3ydeHue padboTsl JEKTPOIBUTATEIS.
N3mepenne K1 anexTpoaBUraTeIbHON YCTAaHOBKHU.
OneITbl MO HMCCIENOBAaHUIO SIBICHUS SJEKTPOMAarHUTHOM MHAYKLHHU: HCCIECJOBAHHE
W3MECHEHUH 3HAYEHUs U HallpaBJICHUS NHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBJIeHHS.

Mexanuueckoe aBuxkeHue. MarepuaibHas Touka. CrocoObl ONMUCAHUST MEXaHUYECKOIrO
JBWDKEHUS: TaONM4YHBIN, Tpaduueckuil, ananutudeckuid. Cuctema orcuéra. OTHOCHUTEIBHOCTD
MEXaHUYECKOTO JBUKEHUS.

BekTopHble BEJIMYMHBI, ONEPALMH C BEKTOPAMH, IPOEKIUH BekTopa. Pammyc- BekTop
MaTepualbHOM TOYKH, NEPEMEILICHHE HA IUIOCKOCTH. PaBHOMEpHOE MPSAMOIMHENHOE JIBHXKEHHE.
HepaBHomepHoe mnpsmonuHeriHoe aBukeHue. CpelHsss U MIHOBEHHash CKOpPOCTh Tela IpH
HEPaBHOMEPHOM JIBH>)KEHHH.

VYckopenue. PaBHOycKOpeHHOE NPSIMOJIMHEWHOE JIBUKEHHME. YCKOpPEHHE CBOOOJHOIO
naaeHus. Oneitel [anunes.

I'padmueckas nHTEpHIpeTalMsl yCKOPEHUS, CKOPOCTH, IPOIIEHHOTO MyTH U M€PEMELLIEHUS
JUISL TIPSIMOJIMHEWHOTO IBUYKEHUS.

JIBukenue Tena, OpoIIeHHOro O YIJIOM K TOPH30HTY.

JIBrxeHue 1o OKpYXHOCTH. JIMHelHas CKOpOCTh, YIJIOBas CKOPOCTb, MEPHUOJ U 4aCTOTa
oOpaillleHusi TPU PaBHOMEPHOM JIBIXKEHHUH MO OKPYKHOCTH. CKOpPOCTh U YCKOpEHHE IpHU
JBHKEHHUHU 110 OKPYKHOCTH.

Bexkrop cuisl. PaBHOAEHCTBYIOIAS CHIIA.

Ilepssriit 3akoH Herotona. Bropon 3akon Herotona. Tperuit 3akoH HeroToHa.

ITpuHIUII CYyNIEpIIO3ULIMN CUIL.

Cuna ympyroctu. 3akoH ['yka. Cuma TpeHHs: cujla TPEHUS CKOJIBKCHHs, CUjla TPEHUs
nokos, pyrue Buabl Tperus. Koagdumuent tpenus.

JIBMKEHHUE TEI IO OKPYKHOCTH IO I€HCTBUEM HECKOJIBKUX CHUIL.

3axkoH bepnymnu u noabpéMHas cuiia kpbuta. CoOBpeMEHHbBIE JIeTaTeNlbHbIE alllaparhl, Cyaa
Ha TOABOJHBIX KPBUIbSX, QHTUKPBUIO Ha CKOPOCTHBIX aBTOMOOWISAX. [IBMkeHHe moe3na Ha
MarHMUTHOM MOJYIIKE.

Cwita TSKECTH M 3aKOH BCEMUPHOTO TATOTEHUS. [[BUYKEHNE Tell BOKPYT IPaBUTALMOHHOTO
neHTpa (B Tom urcie rianet Bokpyr Conaia). [lepas kocmudeckas ckopoctb. HeBecomocTs n
Meperpy3KH.

PaBHOBecue MaTepuaabHON ToOUukH. AGCOMOTHO TBEPIOE Teno. PaBHOBecue TBEPIOTO Tena
C 3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsokecTu.

Nmnynec tenma. M3meHeHne wumnynbca. MmiynbC cuibl. YIOpyroe H HEYNpyroe
B3aMMOJECTBYE. 3aKOHBI U3MEHEHUS U COXPAHEHUS UMITYJIbCa. PEaKTUBHOE IBUKEHUE.

Mexannueckass pabota U MOIIHOCTb. PaboTa cui TsbkecTH, ynpyroctu, TpeHus. Csi3b
sHepruu U pabotel. [loTeHIManbHas 3HepPrus Tena, MOJHATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
ITorenumanbHas 3Heprus cxxaroil npyxuHsl. Kunertndeckas sHeprus. Teopema 0 KHHETHYECKOU
SHEepruu. 3aKOH U3MEHEHHS U COXPAHEHMSI MEXaHHUUECKON SHEPIUH.



Hemoncmpayuu.

Habmoienne MexaHW4ecKoro JABMKEHMsSI Tela OTHOCUTENBHO Pa3HbIX TNl OTCYETA.

CpaBHeHue myTedl M TpPAeKTOpUN JBUIKEHHS OJHOTO W TOTO e Tela
OTHOCHUTEIIbHO Pa3HbIX TEJl OTCUETA.

N3MepeHne CKOpOCTH U yCKOPEHHUSI IPSAMOJIMHENHOTO ABUKEHUSA. M cciieToBaHnE TPU3HAKOB

PaBHOYCKOPEHHOT'O IBH)KEHUS.

Habumronenne nBU»KeHUs Teja 110 OKPYKHOCTH.

Habmronenne MexaHu4yecKux SIBICHHUH, MPOUCXOMALIMX B CUCTEME OTCUETa
«Tenexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JBHXEHHH OTHOCUTENIbHO KaOuHeTa
bu3uKy.

Habmroienue paBHoBecus Tel, CBOOOIHOTO Ma/ieHus1, KoJieOaH!sl MasiTHUKA B
MHEPLUATIBHBIX CUCTEMaX KaK MOJITBEPKICHUE MPUHIIUIIA OTHOCUTEIHHOCTH.

3aBUCHUMOCTh YCKOPEHHUS TeJIa OT €ro MacChl U ACUCTBYIOLIEH Ha Hero cuiibl. Habmonenue

paBEHCTBA CUJI MIPU B3aMMOACHCTBUU TEl.

M3MeHeHune Beca Tella Ipy YCKOPEHHOM JBrxkeHuu. [lepenaya

UMITyJIbCa MPU B3aUMOJECHCTBUM TE.

[TpeoOpa3zoBanus 3HEPTUU IPU B3aUMOAECHCTBUHM TEJL.

CoxpaHeHue UMITyJbca Mpu a0COMOTHO HEYNPYroM B3anumoeiicTBun. CoxpaHeHue

MMITyJIbCa MPU YIIPYTrOM B3aUMOJICHCTBUU.

Habmonenune peaktuBHoro asuxenus. CoxpaHeHue

SHEPTUU MPU CBOOOIHOM MaJICHUH.

CoxpaHeHue SHEPTUuu NP JBUKEHUH TeJa MO ICHCTBUEM MPYKUHBIL.

Jlabopamopuvie pabomul u onvimul.

KoncTpynpoBanue TpakTa [Uisi pa3roHa M JajlbHEHIIEr0 PaBHOMEPHOTO JBUKEHHS
[IapUKa WIH TEIEKKH.

Onpenenenue CpPEOHEH  CKOPOCTH  CKOJIBbKEHUS Opycka  WIM  JBHKEHUS
IapyuKa N0 HaKJIOHHOM MJIOCKOCTH.

Onpenenenue YCKOPEHHUs Tela TP  PaBHOYCKOPEHHOM JBUKEHUM 10
HAKJIOHHOM INIOCKOCTH.

HccnenoBanue 3aBHCHUMOCTH IYyTH OT BPEMEHM NpPHU PABHOYCKOPEHHOM JIBUKEHUH
0e3 HauyaJIbHOW CKOPOCTH.

[TpoBepka runoTe3bl: eciau Npyu PaBHOYCKOPEHHOM JBMKEHUH 0€3 HadallbHOM CKOpOCTH
MYTH OTHOCSITCS KAaK Psii HEUETHBIX YUCEN, TO BpEMEHA OJINHAKOBBI.

HccnenoBanue ABUKEHUS Tea, OPOLIEHHOTO MOJT YTJIOM K TOPU30HTY.

HccnenoBanue 3aBUCUMOCTH CWIBl  TPEHHUSA CKOJIb)KEHUS OT  CHJIBbI
HOPMAaJIbHOTO JTABJICHUS.

Onpenenenne kodhpunrerTa TpeHus CKoapxeHuss. OnpeneneHme

JKECTKOCTH IIPYKUHBI.

WccnenoBanme 3aBUCHMOCTH CHUJTBI YITPYTOCTH, BO3HUKAFOIIECH B IPY)KHUHE, OT CTCTICHH
nedopMaIuu Ipy>KUHBI.

Ornpenenenne pabOThl CHIIBI TPEHUS TIPU PAaBHOMEPHOM JBIKEHUM Teja 1Mo
TOPU30HTAIILHON TOBEPXHOCTH.

Ornpenenenue paboThI CHJIBI YOPYTOCTH npu MOaBLEME rpys3a c
HCIIOJIb30BAHMEM HEIOABM)KHOTO U MOABIKHOIO OJIOKOB.

Pa3nen 9. Mexannyeckue Koj1e0aHUS ¥ BOJHDI.

KonebarenbHoe nBmwkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: MEPHOJ, 4acToTa,



amruintynaa. ['apmonnueckue kosieOanus. 3aryxaroniue KoneOaHus. BeiHyX/1eHHbIe KoJeOaHus.
Pe3onanc.

Matematuyeckuil ¥ NpyXKUHHBIA MasTHUKH. [IpeBpatenre sHepruu npu KojaedareabHOM
JIBUKCHHH.

Mexanuueckue BoJHBL. [IpomonbHble M monepeuHble BOJIHBIL. CBOWCTBA MEXaHHYECKUX
BOJH: uHTepdepeHyss U audppakuua. JlTuHa BOJHBI M CKOPOCTh €€ paclpoCTpaHEHHs.
MexaHuuyeckue BOJIHBI B TBEPAOM Telle, CECMUYECKHE BOJIHBI.

3Byk. PacnpocTpanenue u oTpakeHue 3Byka. ' poMKOCTb 3ByKa U BbICOTa TOHA. Pe3onanc
B akyctuke. HWHu(pa3sByk u ynbTpa3Byk. lcrmonb3oBaHue ylbTpa3Byka B COBPEMEHHBIX
TEXHOJIOTHUSIX.

Hemoncmpayuu.

Habmonenue xonebanuit Tel TMOJ JACWCTBUEM CHIIbI TSKECTH U CHJIBI
YIIPYTOCTH.

Habmonenune koneGanmii rpy3a Ha HUTH U Ha ipyxuHe. HaOmronenune

BBIHY/ICHHBIX KOJI€OaHUH U pe30HaHca.

PacnipocTpaHenre npog0ibHbBIX U MONEPEYHBIX BOJIH (Ha MOJIEIN).

HaGmronenne naTepdepeHnny 1 UG PaKII BOJIH Ha TOBEPXHOCTH BOAbI. HabmroneHue

3aBUCHUMOCTH BBICOTBI 3BYKa OT YaCTOTHI.

AKyCTHYECKUI pe30HaHC.

Jlabopamopmuwvie padbomul u onvimol.

Omnpenenenne 4acToThl U IEproia KosieOaHUil MaTeMaTHUecKOoro MasTHUKa. OrnpeneneHue

YacTOThI U NIEPUO/A KOJIeOaHU NPYKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCMMOCTH TIeproia KojeOaHui rpy3a Ha HUTH OT JJIUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH NEpHOIa KOJICOAHNH MPYKMHHOTO MasiTHUKA OT Macchl Ipy3a.

[TpoBepka He3aBHCHMOCTH IEpHOAA KoJeOaHWH Tpy3a, MOABELIEHHOTO K JIEHTE, OT
Macchl Tpy3a.

OnbIThI, IEMOHCTPUPYIOIIME 3aBUCUMOCTh IIepro/ia KoieOaHu NPYKUHHOTO MasiTHUKA OT
MacChl I'py3a U )KECTKOCTU MPYKUHBI.

H3mepeHue yckopeHusi CBOOOIHOTO Ma/IeHUsI.

Pa3nen 10. DinekTpoMarHuTHOE 1M0JI€ U 3JI€KTPOMATHUTHBIE BOJIHBI.

DONEeKTpOMarHUTHOE IoJie. DJEKTPOMarHUTHbIE BOJIHBL. (CBOMCTBa 3JE€KTPOMAarHUTHBIX
BOJH. [lIkasa 3neKTpoMarHuTHBIX BOJH. Mcronb30BaHKEe 3JEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM
cBs3u. Paguonokanus. Kocmuueckast CBA3b.

DJIeKTpOMarHuTHas Tmpupona cera. CKOpOCTh cBeTa. BOJIHOBBIE CBOWMCTBA CBETA:
uHTepdepeHus 1 Tudpaxus.

Hemoncmpayuu.

CaolicTBa 3JIEKTPOMAarHUTHBIX BOJH. HTEepdepenus u

nudpakius ceera. Jlabopamopuovie pabomot u onvimel.

N3ydeHne cBOMCTB 3J1€KTPOMAarHUTHBIX BOJIH C TOMOIIbI0 MOOMIIBHOTO TesedoHa.

[TpoBeneHMe OMBITOB MO HAOMIOICHUIO HHTEPhEPEHIINU U TUDPAKITUHN CBETA.

Pa3nen 11. CBeToBbIe siBJIeHHSI.

JlyueBast Monenb cBeTa M reomeTpuueckas onrtuka. Mcrounuku cpera. [IpsmonuneitHoe
pacnpoctpanenue ceta. 3armeHusi Comnma u Jlynel. Otpaxenue cBeta. Ilmockoe 3epkaio.
3akoH oTpaxeHus csera. [locrpoenne nzodpaxenuii, cHOPMUPOBAHHBIX 3E6PKATIOM.

[Ipenomnenue cBeta. 3akoH mpenoMieHus cBera. IlomHoe oTpakeHHe cBeTa.
Hcnonb30BaHKe MOTHOTO OTPAXKEHHS B ONITUUECKUX CBETOBOJIAX, ONTOBOJIOKOHHAS CBSI3b.



Jlunza, xon nyueit B nuH3e. Popmyna ToHKoW nuH3BL [locTpoeHune wn300pakeHui,
chopMUPOBAHHBIX TOHKOW JHH30M. OnTuueckass cucrema ¢oToanmapara, MHKPOCKONA H
Teneckona. I'na3, kak onTuyeckas cucteMa. bau3opykocTs U 1abHO30PKOCTb.

Pasnosxxenue 6enoro cera B criekTp. OnbiTel HptoToHa. CriojkeHHe CIIEKTPATbHBIX I[BETOB.
Hucniepcus ceera.

Hemoncmpayuu.

[TpsimonuHeitHOe pacipocTpaHeHue cBeTa. OTpakeHue CBeTa.

[Tony4yenue n3obpaxkenuil B miaockoM 3epkaine. [Ipenomnenue

CBETa.

Ornrtuyeckuii CBETOBO/I.

Xox tydeit B coOuparomiei tiuH3e. X0/

JIy4ell B pacCenBaroLIeH JINH3E.

[Toryuenue n300paskeHUi ¢ TOMOMIBIO JTHH3.

[Tpuniun aevictBus oroanmapara, MUKPOCKOTIA U TeJlecKomna. Moaenb

riasa.

Pasnosxenue 6exoro cBera B CIEKTP.

[Toryuenue Genoro cBeTa MpH CI0KEHUHU CBETA Pa3HbBIX 1[BETOB.

Jlabopamopmuvie padbomul u onvimol.

HccenenoBanue 3aBUCUMOCTH yIJIa OTPa)KEHUS CBETOBOIO JIyda OT YIJia Ma/ICHUs.

W3ydeHue cBOWCTB M300pakeHHsI B IUIOCKOM 3€pKaJe.

HccnenoBanue 3aBUCHMOCTH yIJia MPEIOMJIEHMS] OT yIJia MaJieHUs CBETOBOTO Jyda Ha
TPAHUIIE «BO3LYX—CTEKIIO».

[Tomy4yenue n300pakeHni C MOMOIIBIO COOUPAIOIIEH JTNH3HI.

Omnpenenenue GOKYCHOIO PaCCTOSHUS U ONTUYECKOH CHIIbI cOOMparoIeil IMH3BI.

OnBITHI 110 pa3I0KEHUIO OEJI0ro CBETa B CHEKTP.

OnbIThl MO BOCHPUATHIO IIBETAa INPEAMETOB MNpPU HMX HAOMIONEHHM dYepe3 LBETOBBIE
(GWIBTPBL.

Pa3znen 12. KBaHTOBBIC AABJICHHS.

OmneiTel Pezepdopna m nnaHerapHas Mmozaens aroma. Mogenb aroma bopa.
Hcnyckanue u nornoueHue ceera atoMmoM. KBaHnTsl. JInHeiiuaTele CIEKTPHI.

PagnoaktuBHOCT. Ajbda-, Oera- M ramma-uznydeHus. CTpoeHHE aTOMHOIO sjipa.
Hyxnonnas wmopgens atomHoro sapa. HM3oronsl. PaanoaktuBHble mnpespameHus. I[lepuon
noJjlypacnasa aTOMHBIX sfep. JelcTBUE paguOaKTHBHBIX W3JIyYEHUH HA JKMBBIE OPIaHU3MBI.
3anmTa OT paMOAKTUBHOTO U3Ty4CHHUS.

SAnepHblie peakiy. 3aKOHBI COXPAaHEHHSI 3apsAI0BOIO M MacCOBOTO YHMCEN. DHEPIus CBSI3U
aToMHbIX siaep. CBs3p Macchl U sHepruu. Peakuum cuHte3a u Jenenus sjaep. McTouHuku

sHeprun ConHna u 3BE3A. SaepHas »dHeEpreTuka. DKOJIOTHYECKHE TMPOOJIEMBl SACPHOU
SHEPTeTUKHU.

Hemoncmpayuu.

CrieKkTpbl U3Ty4YeHHsI U OTIOLICHHUSI.
CrexTpsl pa3TuYHbIX T'a30B.

CnexTp Bogopo/a.

Habmronienue TpekoB B kamepe Bunbcona.
PaboTa cu€Turka HOHH3UPYIOMIHNX U3TydYEeHUH.

Perucrpanus usnydeHus NpupoIHbIX MUHEPAJIOB U IPOJTYKTOB.



Jlabopamopmuwvie padomul u onvimel.

HaOnroneHue CIuIOMHBIX U IMHEHYAThIX CIIEKTPOB M3ITyYEHUS.

HccnenoBanue TPEKOB: U3MEPEHNUE IHEPTUH YACTHLIBI IO TOPMO3HOMY IIYTH (T10
doTorpadusim).

M3mMepeHue paJuoakTUBHOTO (OHa.

IToBTOPHUTENBLHO-00001IAOINI MOTYJIb.

[ToBTOpUTENEHO-0000IIAIONINI  MOJY/Ib TPEAHA3HAYEH IS CUCTEMAaTH3allud U
000011IeHNs IPEAMETHOTO COJICPKAHUS U OIBITA ICATEILHOCTH, MPHOOPETEHHOTO NP N3YUYECHUH
BCEro Kypca (U3MKH YyrIyONEHHOTO YpPOBHS, a TakXe s IOATOTOBKHM K OCHOBHOMY
rocyJapCTBEHHOMY 3K3aMeHY 10 (HU3UKE.

B nponecce nzyuenuss JaHHOr0 MOJyJIsl peaIn3yOTCs U MOJIydaroT JajbHeilllee pa3BUTHe
yueOHble JeHCTBUSA, OOECIEUHBAIOIIME JIOCTHKEHHE MPEIMETHBIX M  METalpeAMETHBIX
pe3ynbTaroB oOydeHus, (popMHpOBaHHE E€CTECTBEHHO-HAYYHOW IPAMOTHOCTU: OOBSICHEHUE U
OINMCAHUE SIBJICHUN Ha OCHOBE NMPUMEHEHUS (PU3NYECKUX 3HAHUHU, UCCIIEI0BATENbCKUE JEHCTBUS
(BBLABMIKEHHME TMIIOTE3, OCTAHOBKA LIEJIM M IJIAHWPOBAHUE HCCIIEAOBAHMS, aHAJU3 JAHHBIX U
HOJIy4EeHHE BBIBOJIOB).

[TpeanoururtensHoi  (GOpMO OCBOEGHHS MOIYJNs SBJISETCA MPAKTUKYM, Iporpamma
KOTOPOT'O BKJIFOUYAECT:

pelieHne 3aaad, OTHOCSIIMXCS K Pa3IMYHbIM pas3ziesiaM W TeMaM Kypca (U3HKH, B TOM
YHClie 33]]a4, UHTETPUPYIOLINX COJIEPKaHUE Pa3HbIX Pa3/IeiioB;

BBITNIOJIHEHHE 1a00paTOPHBIX padOT U ONBITOB (BK/IIOYas pabOTHI U OMBITHI U3 NEPEYHEHN K
paszenaM Kypca) B YCIOBHUSIX CaMOCTOSITENIbHOTO IJIAaHUPOBAHMS IPOBEIEHUS MCCIEI0BaHUS,
BbIOOpa U 000CHOBaHMS METO/A U3MEPEHUS BEJIMUMH, COOPKU IKCIIEPUMEHTAIbHON YCTaHOBKH;

BBINOJIHEHHE MTPOOJIEMHBIX 3aJJaHMH IPAKTUKO-OPUEHTHUPOBAHHOTO XapakTepa (3aaHus mo
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH), B TOM UYHUCIIE 33/IaHUI ¢ MEXITPEIMETHBIM COJIEPKaHUEM;

paboTy HajJ TPYNNOBBIMM MM HMHIUBUAYAJbHBIMH HPOEKTAMH, CBSI3aHHBIMH C
coJiep’kaHueM Kypca QU3HKH.

N3ydeHrne MmoBTOPUTENIbHO-0000IIAIOIIEr0 MOAYISI MOXKET 3aKaHYMBATHCS IPOBEICHHEM
JTUAarHOCTHYECKOM paboThl 3a Kypc (U3UKH YIIIyOJIEHHOTO YpPOBHSI, BKJIIOUAIONIECH 3a/laHUS
pPa3sHOTO YPOBHS CIIOKHOCTU. Pe3ynbTaTbl BBIOJHEHHS JUArHOCTHYECKOW pabOThl MOTYT
MOKa3bIBaTh CTENEHb FOTOBHOCTH OOYYaAIOUIMXCS K OCHOBHOMY I'OCYJapCTBEHHOMY 3K3aMEHY 110
¢u3uke, a TaKXkKe CBUACTENbCTBOBATb O JIOCTUTHYTOM YPOBHE €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH.

[INIAHMPYEMBIE PE3VJIbTATBI OCBOEHU S ITPOI'PAMMBI 110 ®U3MKE HA
YIUIYBJIIEHHOM YPOBHE OCHOBHOI'O OBIIETI'O OGPA3OBAHMA

W3ydyenne ¢Qu3uku Ha YpPOBHE OCHOBHOIO 0O0IIero o0pa3oBaHHs HaIlpaBI€HO Ha
JOCTH>KEHUE JTMUHOCTHBIX, METANPEIMETHBIX U NMPEIMETHBIX 00pPa30BaTEeNbHBIX Pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

B pesynpraTte wu3ydeHus ¢GU3NKA HA YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHHs Y
oOyuatomierocst 0yayT chopMUPOBAHBI CIEAYIONIUE JINYHOCTHBIE PE3yIbTaThl B YACTH:
e l)nampuomuueckozo eocnumanus:

MIPOSIBIICHUE MHTEpPEca K UCTOPUHM U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON (hU3UIECKOM

HaYKU;



[IEHHOCTHOE OTHOIIIEHUE K JJOCTUKEHHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;
o 2)2parxcoanckoz2o u 0yxo8HO-HPAECMEEHHO20 60CRUMAHUA:

TOTOBHOCTh K aKTHBHOMY yYacCTHIO B 00CYKICHUH OOIIECTBEHHO 3HAYMMBIX M ATHYECKUX
po0JieM, CBS3aHHBIX C IPAKTHYECKUM IPUMEHEHUEM JOCTHKCHUN (PU3HKH;

OCO3HAHUE BAKHOCTH MOPATbHO-3TUUECKUX IMPUHIIUIIOB B JIEATEILHOCTH YUEHOTO;

e 3)acmemuueckozo 60CRUMAHUA:

BOCTIPUATHE DCTETUYECKHX KayecTB (PU3MUECKON HayKu: €€ TrapMOHHUYHOIO MOCTPOCHUS,
CTPOrOCTH, TOYHOCTHU, JTAKOHUYHOCTH;

o  4)yennocmu HaAYYHO20 NOZHAHUA:

OCO3HAHHE IIEHHOCTH (PU3UYECKONW HAayKW KaK MOIIHOTO MHCTPYMEHTa IMO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaKHEUIIIEH COCTABIISIONIEH KYJIbTYPBI;

OpUEHTAIUsl B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX NpPEJCTaBICHUNH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUS IPUPOIbI;

pa3BUTHE HAYYHOH JIIO003HATEIBHOCTH, HHTEPECa K UCCIIC0BATEILCKOM IS TeITBHOCTH;

o 5)popmuposanun Kynromyput 300p06va u IMOYUOHATLHOZ0 0J1A2ONOTYUUA:

OCO3HAaHHE IIEHHOCTH 0€30MacHOro o0pasza >KU3HHM B COBPEMEHHOM TEXHOJIOTUYECKOM
MUpE, BaXKHOCTHU IPaBUJI O€30MaCHOTO MOBECHUS Ha TPAHCIIOPTE, HA AOPOrax, ¢ JIEKTPHUECKUM
U TEIUIOBBIM 000PYZIOBaHHUEM B JOMAIIHHUX yCIOBHSIX;

c(OpMHUPOBAHHOCTh HaBbIKa pedIiekcHH, MPU3HAHUE CBOCTO TPaBa HA OMIMOKY U TaKOTrO
JKe MpaBa y Jpyroro 4eaoBeKa;

e 6)mpyooeozo eocnumanus:

AKTHBHOE y4acTHE B PEIICHHM MPAKTUYECKUX 33/a4 (B paMKax CeMbH, 00pa30BaTeIbHOU
OpTraHu3aIfy, TOpo/ia, Kpasi) TEXHOJIOTMUECKON M COIMAbHON HANpaBICHHOCTH, TPEOYIOMUX B
TOM 4ucCle U GU3NYECKUX 3HAHHUIA,

MHTEPEC K MPAKTUYECKOMY M3y4eHUIO POdECcCHil, CBA3aHHBIX C (PU3UKOIA;

o 7)IK0102UHECKO20 60CRUMAHUA:

OpUEHTAIlsl Ha TpUMEHEeHHEe (U3NYECKUX 3HAHUW [N pelleHusl 3a1ad B 00JIacTH
OKpY’KaloIllel cpefpl, MIaHUPOBAHUS MOCTYIKOB M OLIEHKHM MX BO3MOKHBIX MOCIEACTBUM IS
OKpYKarolleu Cpeibl;

OCO3HAHUE TJIO0ABHOTO XapaKkTepa YKOJIOTHIECKUX MPOOJIeM U MyTei UX pelIeHus,;

o  8)adanmayuu K uZMEHAIOUWUMCA YCI0BUAM COUUATLHOU U RPUPOOHOU CPEObL:

MOTPEOHOCTh BO  B3aUMOJCHCTBHU MpU  BBIIOJIHEHUHU HCCIICIOBAHUI i
MPOEKTOB (PM3UUECKON HAMPABIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSM JPYTHX;

MTOBBIIIICHHE YpOBHS cBOE KOMITETEHTHOCTH yepes MIPAKTUIECKYIO
JIeITENHHOCTD;

NOTpeOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHUN, YMEHHUIH (QOpPMYyIUpPOBATH HJIEH,
MOHSITHS, TUIIOTE3bI O QU3NYECKUX 0OBEKTAX U SIBICHUSX;

OCO3HaHHE ACPUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00acTu (hU3UKH;

TUTAaHUPOBAHUE CBOETO  pa3BUTUS B MPHOOpPETCHUU HOBBIX  (PU3UYECKUX
3HAHUM;

CTPEMJICHHE aHAJIM3UPOBATH U BBISBIIATH B3aUMOCBSI3U MTPUPOIBI, 00IIIECTBA U SKOHOMHUKH, B
TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NUYECKUX 3HAHUIA;

OIICHKAa CBOWX JIEUCTBHM C y4ETOM BIHMSHUS Ha OKPYXKAIOUIYI0 CPEIy, BO3MOXKHBIX
ri100aIbHBIX TTOCIIEACTBHM.

METANPEIMETHBIE PE3YJIbTATbBI



B pesynpTaTe OCBOEHMsSI MpOrpaMMbl IO (U3MKE Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuaromerocss OyayT chOpMHUpPOBaHBI MeTanpeIMeTHbIe Pe3yabTaThl,
BKJIIOUAIOLIME TI03HABATENbHBIE YHUBEPCAJIbHbIE Y4eOHBIE JIEHCTBUS, KOMMYHHUKATHBHbBIC
YHUBEpCaJIbHbIE YUeOHbBIC ICHCTBUS, PErYIATUBHbBIC YHUBEPCAIbHBIC YUeOHbBIE ICHCTBHUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE yUeOHbIe AeiicTBUs ba3oBbie
JIOTHYeCKue AeiCTBUSA:
BBISIBJISIT U XapaKTepu30BaTh CYILIECTBEHHBIC MIPU3HAKU 00BEKTOB
(sABNIEHMIA), KJIACCH(PHULINPOBATDH UX;

BBISBIISITh 3aKOHOMEPHOCTH M MPOTHBOPEYHS B paccMaTpUBaeMBbIX (akTax, JaHHBIX U
HAOJIOICHUSX, OTHOCAIINXCS K (DU3UUECKUM SIBIICHUSIM;

BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIE CBSI3U NpPU H3YYCHUH (U3NYECKUX SIBJICHUH U
IPOIIECCOB, JIENIaTh BHIBOJIBI C MCIIOJIb30BAHUEM JICTyKTHBHBIX U HHIYKTUBHBIX YMO3aKITIOUEHHH,
BBIIBUTATh TUIIOTE3bI O B3AaUMOCBS3AX (PU3NYECKUX BEITUYHH;

CaMOCTOSITENIbHO BBIOMPATh CIOCOO perieHust yueOHO (u3nmueckol 3amaun (CpaBHEHUE
HECKOJIbKUX BapUaHTOB peIIeHUs, BbIOOp Hanbosiee MOIXOAIIEr0 ¢ y4€TOM CaMOCTOSTEIbHO
BBI/ICTICHHBIX KPUTEPHUEB).

ba3oBble ucciieqoBaTebcKue 1eiiCTBUS:

UCTIOJIB30BaTh BOMPOCHI KaK HMCCIEI0BATEIbCKUIA MHCTPYMEHT MO3HAHUS; MPOBOJUTH IIO

CaMOCTOSITENIbHO COCTABJIICHHOMY IUIaHY OIIBIT, HECIOXKHBIN
busznyecKkuil SKCIIEpPUMEHT, HEOOJNBIIOE HCCleAoBaHNEe (PU3NYECKOrO SIBJICHUS;, OLICHHWBATh Ha

NPUMEHUMOCTD M JIOCTOBEPHOCTh WH(POPMALIHIO, TOTYIECHHYIO
B X0JI€ MICCIIEIOBAHNS HITH SKCIIEPIMEHTA;

CaMOCTOSTENIbHO (hOpMYyITUpPOBaTh 000OIIEHNsT U BBIBOJIBI IO pPe3yJIbTaTaM MPOBEAEHHOTO
HaOJII0/IEHUs, ONIBITA, UCCIIEIOBAHNUS;

IPOTHO3MPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3MUECKUX MPOIECCOB, a TaKKe
BBIJIBUTATH TIPEATIONIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTaX.

Pabora ¢ nndgopmanmeii:

NPUMEHATh Pa3IMYHbIE METOIbl, WHCTPYMEHTHI M 3alpochl MpPH TIOMCKE M OTOOpe
MH(pOpPMaLlMU WIK JAHHBIX C YYETOM IPEJI0KEHHON yueOHO! (pr3nuecKoi 3a1a4u;

aHAJTM3UPOBaTh, CHUCTEMATH3MPOBATH M WHTEPIPETHPOBATH WHPOPMALHUIO PA3TUIHBIX
BUJIOB U (pOPM IPECTABICHHUS;

OLIEHUBATh HAJAEKHOCTh MH(POPMALIMU O KPUTEPHSM, MPEIOKEHHBIM YYUTEIeM WU
c(OpPMYITHPOBAHHBIM CAMOCTOSTENILHO;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (QOpMYy TMpeAcTaBieHus HHopManuu Hu
WITIOCTPUPOBATh peIllacMble 3a1aui HECTIOKHBIMU CXEMaMH, TMarpaMMaMH, HHOW TpaduKoil 1
WX KOMOMHAIUSIMH.

KoMMyHuKaTHBHBIC YHHBepCaJbHbIe y4eOHbIC el CTBHA:

B X07ie 00CyX/1eHus1 ydeOHOro MaTepHuaa, pe3yabTaToB JJaOOpaTOPHBIX pabOT U MPOEKTOB
3aJaBaTh BOMNPOCHI MO CYHIECTBY OOCYXk/JaeMOH TeMbl U BBICKa3bIBaTh WJEH, HalleJICHHbIE Ha
pelleHune 3a7auu U noaepKaHue 01aroxenareaIbHOCTH OOLIEHMS;

COMOCTABJISITH CBOM CYXKJEHUS C CYXKIEHUSMHU JpPYTHX YYaCTHUKOB JHaJiora,
OOHapy>KUBATh Pa3InYKMe U CXOJCTBO NO3ULIUH;

BbIpaXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U IMCbMEHHBIX TEKCTaX;



NyOJIMYHO  TPEACTaBIATh  pPE3yJAbTaThl  BBINOJHEHHOTO  (DU3UYECKOTO  OIBITa
(9KCTIepUMEHTA, UCCIICIOBAHNUS, TIPOCKTA);

NOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
pELICHHH KOHKPETHON (PU3UYECKOM MPOOIEMBI;

NPUHUMATh [EIH COBMECTHOW JICSITEIBHOCTH, OPIraHW30BBIBATH JCUCTBUS TI0 €€
JOCTIDKEHUIO: PaclpelieNiaTh POJM, 00CYKIATh MPOIECCHl U PEe3yIbTaThl COBMECTHOW PabOTHI,
000011aTh MHEHHSI HECKOJIBKUX JTFOJIEH;

BBITIOJHATh CBOKD YacTh pPa0OTHI, JIOCTHras KauyeCTBEHHOI'O pe3ylibTaTa 1O CBOEMY
HaIlpaBJICHUIO U KOOPJAUHHPYSA CBOU HeﬁCTBHﬂ C ApYTrvuMHU YICHAMU KOMaH/bI;

OLICHUBATh KA4eCTBO CBOETO BKJIAJa B OOLIMI MPOIYKT MO KPUTEPHUSIM, CAMOCTOSITEIHHO
c(OpPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerynsiTuBHble  yHHBepcajibHble  y4yeOHble  JelCTBHUSA
Camoopranu3anusi:

BBISIBJISITH MPOOJEMBI B JKU3HEHHBIX M Y4EOHBIX CHUTyalMsIX, TPEOYIOIIUX AJIsi pPelIeHUs
buznyecKuX 3HaAHMI;

OPUEHTHPOBATHCS B PA3UYHBIX MOAXOJAAX NPHUHATHS peEHIeHUN (MHIUBUIYaIbHOE,
IPUHSITHE PELICHUS B IPYIIIE, IPUHATHE PELICHUHN IPYIIION);

CaMOCTOSITENIFHO COCTABIIATh aJTOPUTM pelieHus (U3UYECKON 3ajaud WM  IUIaH
UCCIIEIOBaHMUSI € Y4€TOM  HMEIOIIUXCS PECypcoB M COOCTBEHHBIX  BO3MOKHOCTEH,
apryMEHTHUPOBaTh IIPearaéMble BAPUAHTHI PELLICHUN;

JIeNaTh BRIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

CaMOKOHTPOJIb, SJMOLMOHAIbHBIN HHTEJICKT:

JaBaTh aJ€KBATHYIO OIEHKY CHUTYallMM W Tpeiiiarath IUIaH e€ M3MEHEHHs; OOBICHATH

OPUYMHBl  JOCTIKEHUS  (HEJOCTIDKEHUS)  PE3yJbTaToOB
NeSITENIbHOCTH, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIBITY;

BHOCHTH KOPPEKTUBBI B ACSITENHHOCTH (B TOM YHCIE B XOJI BBINOJHEHUS (PU3UIECKOTO
WCCIICIOBAaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBILIUXCS CHUTYaIlWH,
YCTaHOBJICHHBIX OIMMOOK, BOZHUKIIINX TPYTHOCTEH;

OILICHMBATh COOTBETCTBUE PE3YJIbTATA LIETTU U YCIOBUSM.

CTaBUThH ce0s Ha MECTO APYroro 4ejoBeKa B XOJE CIOpa WM JWCKYCCHU Ha HAYYHYIO
TeMy, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JPYTOro.

npu3HaBaTh CBOE TMpaBO Ha OMMUOKY NpH pemieHuH (U3NUeckux 3anad Wik B
YTBEPKJICHUSIX Ha HAyYHbIE TEMbI M TAKOE K€ MPaBo JAPYToro.

HHPEAMETHBIE PE3YJIBTATDHI

K xoniy oOyuenus ¢ 7 knacce npeiMETHbIE pE3yJIbTAaThl Ha YrIyOJI€eHHOM YPOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHU:



UCIIOJIb30BaTh MOHATHS: (PU3NYECKHE U XUMHUECKHUE SBJICHHS, HAOII0ACHUE, IKCIIEPUMEHT,
MOJIeJIb, TUIIOTE3a, €AUHUIIBI (U3NYECKUX BEIUYMH, aTOM, MOJICKYJIA, arperaTHble COCTOSHMS
BellecTBa (TBEpHOE, KMIKOE, TIa3000pa3HOE), MEXaHHYEeCKOe JBUKEHUE (paBHOMEpHOE,
HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOPHs, pPAaBHOACHCTBYIOIIAS CWJI, JAedopMalus
(ynpyrasi, miacTu4eckas), HeBEeCOMOCTb, COOOIIAIOIINECS COCY/IBI;

YBEpEHHO pa3nuyarh sBieHus (au¢@ys3us, TEIIOBOE IBM)KEHUE YaCTHULl BEIIECTBa,
pPaBHOMEpPHOE JBM)KEHHE, HEpPaBHOMEPHOE J[IBWXKEHME, MHEpLMs, B3auMoJeiicTBUe Tell,
paBHOBecHE TBEPIBIX TeN C 3aKPEIJIEHHON OChbIO BpallleHMs, Nepelada JaBiIeHUsS TBEPABIMU
TeJaMH, JKUJIKOCTSAMH W Tra3aMH, arMoc(epHOe [aBlieHHe;, IUIaBaHUE TeJ, IMPEBpPAIICHUS
MEXAHUYECKOM 3HEpPruM) IO OIMCAHUIO HX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacrio3HaBaTh IMPOSBICHUE M3YYCHHBIX (PU3NYECKUX SIBICHUH B OKpYXamomeMmM mupe (B
TOM 4Hclie (PU3NYECKHE SIBIICHUS B IPUPOJIE: IPUMEPHI ABUKEHHSI C PA3IMUYHBIMU CKOPOCTSMU B
KUBOW U HEXHMBOH MPUPOAE, NCHCTBUE CHII TSXKECTH, TPEHUS, YIPYTOCTH B IIPUPOJAE U TEXHUKE,
BIMSIHUE aTMOC(EpPHOro JaBJIEHUS Ha JKUBOM OpraHusM, IUIaBaHHE pbIO, pblYard B Tele
4eJI0BEKa), IPU 3TOM IEePEeBOIUTh NPAKTUUYECKYIO 3a/lauy B y4eOHYIO, BBIJICNIATh CYILECTBEHHbIE
cBO¥iCTBA (MIPU3HAKK) (PU3UUECKUX SBICHUN;

ONMCHIBATh U3YYEHHbIE CBOMCTBA T€l W (PU3UYECKHUE SIBJICHHS, UCIOJB3Ys (pU3MUecKue
BEIMYMHBI (Macca, OOBEM, IUIOTHOCTh BEILECTBA, BpPEMs, IyTh, CPEIHSAS CKOPOCTb, CHJA
YIOPYTOCTH, CUja TSKECTH, BEC Tela, cujla TPEHUs, JaBjeHue TBEPAOro Tena, JaBJICHUE CTOJI0a
AKHUJIKOCTH, BBITAJIKMBAIOLIAsl CHJIA, MEXaHWYecKas paboTa, MOIIHOCTb, IJIEHYO CHJIbI, MOMEHT
CHIbl, KO3()(UIMEHT IOJIE3HOTO JEHCTBUS MEXAaHHW3MOB, KHHETHYEeCKass W IOTEHIUalbHas
SHEprus), Mpu OMMCAHUM MPABUIBHO TPAKTOBATh (PM3NYECKUI CMBICI HUCIOJIb3yEeMbIX BEJIUYHUH,
uX 0003HaUEHUs U €AMHULIBI PU3NUECKUX BEJTMUUH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE TaHHYIO
(GU3NYECKyI0 BEJIMYMHY C APYIMMU BEIMUYMHAMM, CTPOUTH Ipa)UKK M3YYEHHBIX 3aBUCHMOCTEH
(UBUYECKUX BEIUYHH,

XapakTepu30BaTh CBOMCTBA Tell, (PU3NYECKHUE SBICHHUS U MPOLECCHl, UCIOJb3Yys MpaBuia
CJIO’KEHUS CHJI (BAOJIb OHOM NpsAMoOif), 3akoH I'yka, 3akoH [lackais, 3akoH Apxumenaa, MpaBUiIo
paBHOBecHsI pbruara (0J10Ka), «30JI0TO€ MIPABUIIO» MEXAHUKH, 3aKOH COXPaHEHHsI MEXaHUYECKOH
SHEpruM, NpU ITOM JlaBaTh CJOBECHYIO (OPMYJIHMPOBKY 3aKOHAa M 3alHChIBaTh €ro
MaTeMaTHYeCKOe BbIPa’KEHUE;

CTPOUTH TPOCThlEe (PU3NUECKHE MOJEIN pealbHbIX OOBEKTOB, IMPOLIECCOB U SIBICHUI,
BBIIETISATh TPU ATOM CYIIECTBEHHBIE U BTOPOCTENEHHBIE CBOWCTBA

00BEKTOB, MPOIIECCOB, SIBIICHUN, MPUMEHITh (PU3NUECKUE MOJICIH JIsI OOBICHEHUST (PU3UUECKHUX
IPOIIECCOB U PElIeHUs yueOHBIX 3a/1a4;

OOBSACHATh (PU3UYECKHE SBICHUS, MPOLECCHl U CBOMCTBA TEJ, B TOM YHCIIE B KOHTEKCTE
CUTyallull NPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa, U pellaTh KAuyeCTBEHHBIE 3aJaud, B TOM
qucie TpeOyrole YUCICHHOTO OLEHUBAHUS XapaKTePHBIX 3HAYeHUN (PU3NUECKUX BEITUUUH, IIPH
3TOM BBIOMPATh a/IeKBaTHYIO (PM3UUECKYIO MOEIb, BBISBIATh IPUUYNHHO-CIIEICTBEHHBIE CBA3H U
BBICTPAaUBaTh JIOTMYECKYIO IEMIOYKY PAacCYXIEHHUH C ONOpOd Ha HW3y4YEHHBIE CBOMCTBA
buznyecKux sIBICHUH, PU3NYECKUE 3aKOHbI, 3aKOHOMEPHOCTH U MOJIENH;

pemate pacu€rHble 3afaud (B 2—3 JeHCTBUS) MO HM3ydyaeMbIM TeMaM Kypca (u3uku,
BbIOMpass a/JeKBaTHYI0 (PU3UYECKYI0 MOJENb, C HCIOJIb30BAaHUEM 3aKOHOB M  (popmy,
CBS3BIBAIOIINX (DHU3MUECKHE BEJIUYUHBI, 3alMCHIBATh KPATKOE YCIOBUE U PAa3BEPHYTOE pELICHUE
3a[aud, BBIABIATH HENOCTAIONIME WM HM30BITOYHBIC JaHHBIE, 0OOCHOBBIBATH BHIOOp MeETOJA
pelleHus 3aJadd, MCHOJIb30BaTh CIIPAaBOYHbIE JaHHBIC, IPOBOJUTh MaTeMaTUYECKHE
npeoOpa3oBaHusl U Pacd€Thl, OLIEHUBATh PEATUCTHYHOCTH MOJYYCHHOTO 3HAUCHHS (PU3UUECKOM



BEJIMYMHBI U OIpPENesITh Pa3MEpHOCTb (PU3NYECKOW BENWYHUHBI, MOJYyYEHHOW IMPH pPEUIeHUH
3aj1auu;

pacro3HaBarh MpoOIeMbl, KOTOPbIE MOXKHO PEIIUTH MPH MOMOIIU (PU3NUECKUX METOJIOB, U
npejiaraTb OpPUEHTUPOBOUHBIM crOCO0 pelleHusi, B OMHCAHUM HCCIEIOBAaHUS PACIIO3HABATH
MIPOBEPSEMOE TIPEIITOJIOKEHHE (TUIIOTE3Y), HHTEPIPETUPOBATH MOJIYICHHBIH PE3YIIbTaT;

MIPOBOJMTH OTBITHI IO HAOIIOJECHUIO (U3UUYECKUX SBICHUN MU (PU3NIECKUX CBOWCTB TEIN
(muddy3us, TErIOBOE pacIIMpeHHE Ta30B, SIBICHWE WHEPLWH, H3MEHEHHE CKOPOCTH TIpU
B3aMIMOJICHCTBUM TeJl, Tiepeaada JaBICHUS KHUAKOCTHIO M Ta30M, MPOSBICHUE ACHCTBUS
aTMoc(epHOro JaBieHUs, AEUCTBUE MPOCTHIX MEXAaHU3MOB): (DOPMYIMPOBATH MPEANOIOKECHHE
(runoTte3y) 0 BO3MOXHBIX pe3yjbTaTax HaOIIOJIEHUM, CAMOCTOATEIHHO COOMpaTh YCTAHOBKY U3
M30BITOYHOTO HabOpa 000pyI0BaHUs U POPMYIIUPOBATH BHIBOJIBI,

POBOAUTH NpPSIMblE M KOCBEHHBIE HU3MEpPEHHUS (PU3NYECKHX BEIMYUH (PacCcTOsSHUE,
IPOMEXYTOK BPEMEHHM, Macca Tenla, 00bEM Tena, CHIla, TEMIIEPaTypa, IIOTHOCTh KHUJIKOCTU H
TBEPAOTO TeNa, CUa TPEHUS CKOJBXKCHUS, JMaBJIICHUE BO31yXa, BBITAJKWBAIOIIAS CHJIA,
JEHCTBYIOIIAs HA MOTPYKEHHOE B )KHUJIKOCTh TEJIO, KOAPPHUITUSHT MOJIE3HOTO ACHCTBHSI TIPOCTHIX
MEXaHH3MOB) C HMCIOJIh30BAHUEM AHAJIOTOBBIX M IMHU(POBBIX MPUOOPOB, 0OOCHOBHIBATH BHIOOD
METOJIa W3MEpeHHs, (PUKCUPOBATH MOKAa3aHWs MPHOOPOB, HAXOAWTH 3HAUCHUE H3MEPSIEMOU
BEJIMUMHBI C TIOMOIIBIO YCPEAHEHUS PE3yIbTaTOB CEPUU U3MEPEHUN U OIICHUBATh MOTPEIIHOCTD
U3MEPEHU;

IPOBOJIUTH HECIOXHBIE IKCIIEPUMEHTAILHBIE HCCIEIOBAHUS 3aBUCHUMOCTEH (hHU3NUecKux
BEJINYMH (3aBHCHMOCTH ITyTH PAaBHOMEPHO ABIDKYIIETOCS Tella OT BPEMEHH MABIDKEHHS Tena,
CHJIBI TPEHHS CKOJBXKEHHS OT CHJIbl HOPMaJbHOTO JaBJICHHs, KadecTBa 0OpabOTKH
MOBEPXHOCTEH TEJ M HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIOMIATH CONPUKOCHOBEHHS TEJN, CHIIBI
YIIPYTrOCTH OT YIJIMHEHUS NPYXXUHBI, BHITAIKUBAIOMIECH CHJIBI OT 00BEMa MOTPYKEHHOW YacTH
TeJa M OT IJIOTHOCTH JKUIKOCTH, €€ HEe3aBHCHUMOCTU OT IUIOTHOCTH Tejla, OT INIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TEJI0, YCIOBUI IUIaBaHUS TeJ, YCIOBHM paBHOBECHs phlyara MU OJOKOB):
COBMECTHO C yuHTedaeM (opMylupoBaTh 3ajJady W THIIOTE3Y HCCIEIOBaHMs, CaMOCTOSATEIBHO
IUITAHUPOBATh HCCIIE0OBAHHE, CAMOCTOSITENIbHO COOMpaTh SKCIEPUMEHTAJIbHYI YCTaHOBKY C
UCTIOJIF30BaHUEM HWHCTPYKIIMH, PEACTABISTH MOMYYCHHBIE 3aBUCUMOCTH (PH3HUECKUX BEITHYHH
B BuAe TaOMMI W TpadUKOB, OICHWBATH IOTPEIIHOCTH, JENaTh BBIBOABI 10 pE3yJIbTaTaMm
UCCIICIIOBAHMS;

coOnrofarh MpaBWiIa TEXHUKM O€30MacHOro Tpyna npu padbore ¢ J1abopaTOpHBIM
o0opynoBaHueM;

yKa3bIBaTh NMPUHIIUIBI ICHCTBHS TPUOOPOB U TEXHUYECKHX YCTPOHCTB: BECHI, TEPMOMETD,
JTMHAMOMETp, COOOIIAIOIINECS COCYAbI, 0apoMeTp, phldyar, IMOABHKHBIA M HEMOJIBUKHBIA OJIOK,
HaKJIOHHAs IIOCKOCTB;

XapaKTepu30BaTh NPUHIMIIBI JEHCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX IPOIECCOB C ONOpOil Ha MX OmUCaHus (B TOM 4HCIE: MOIIIMITHUKH,
YCTPOMCTBO BOAOIMPOBOJIA, THAPABIMUECKUI ITpecc, CUPOH, MAHOMETP, BHICOTOMED, MOPIIHEBOI
HAcoC, apeoMeTp), MCIOJIb3ysl 3HAHUS O CBOMCTBAaX (DU3MYECKHX SIBICHUH W HE0OXOAUMBIE
¢du3nUecKkre 3aKOHBI H 3aKOHOMEPHOCTH;

UCTIOIB30BaTh CXEMBl M CXEMATUYHBIE PUCYHKH H3YYCHHBIX TEXHHUYECKHUX YCTPOWCTB,
U3MEPUTENBHBIX TPHOOPOB W TEXHOJOTHMYECKMX TPOIECCOB TMpPH pEUmIeHHH ydeOHO-
NPaKTUYECKHX 3a/1aY;

NOPUBOANUTH TpUMEpPbl  (HAXOAWTH HWHPOPMALMIO O TpUMEpax) MPAKTHYECKOTO
UCTOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM >KM3HU JUII OOecrieueHus: 0e30MacHOCTH
npu oOpamieHuu ¢ NpuOOpaMH U TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3/0pOBbS H



COOIOZICHHSI HOPM SKOJIOTMUYECKOT0 TIOBEICHUS B OKPY>KaIOILEe cpene;

OCYIIECTBIISATH OTOOP MCTOYHHKOB MHpOpMauK (PU3NIECKOTO coqiepkanusi B MluTepHere,
CaMOCTOSITeNIbHO (HOPMYJIHPYsI TOUCKOBBIM 3alpoc, Ha OCHOBE MMEIOMIMXCSA 3HAHUM M MyTEM
CPaBHEHMSI  DPA3JIMYHBIX  HCTOYHUKOB  BBIACNIATH  HHPOpMAIMIO, KOTOpas  sBIAETCS
IIPOTUBOPEUMBON UM MOXKET OBITH HEIOCTOBEPHOI;

UCIIOJIb30BaTh TPHU BBIMOJHEHUU YYEOHBIX 3alaHUi HAYYHO-TIOMYJISIPHYIO JUTEPaTypy
(GU3HYECKOTO COACpKAHMS, CIPABOYHBIC MaTepuaibl, pecypchl ceTu VHTepHeT, BIaneTh
npuéMaMy KOHCTICKTHPOBAHUSI TEKCTa, MpeoOpa3oBaHUs HHPOPMAIMK M3 OJHOW 3HAKOBOM
CHUCTEMBI B JIPYTYIO;

CO3/aBaTh COOCTBEHHBIC KPAaTKUE MHCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
HUCTOYHUKOB WHPOpMAIUU (U3HUECKOTO COJIEP)KaHUs, B TOM YUCIIE IMyOJUYHO JeNIaTh KpaTKue
COOOINEHUsI O pe3yJIbTaTaX MNPOSKTOB WM YYCOHBIX HCCIICIOBAaHWMA, MPU 3TOM TPaMOTHO
MCIIOJIb30BaTh M3YYCHHBIH MOHATUIHBINA ammapar Kypca (U3UKH, COIMPOBOXKAATh BBICTYILIICHUE
Mpe3eHTalNEN;

IpPU BBIIIOJIHEHUU Y4YEOHBIX IMPOEKTOB U HCCIEIOBAHHI pachpenensaTh OOs3aHHOCTU B
Ipynmne B COOTBETCTBUU C IIOCTABJICHHBIMH 3a/ladaMH, CJICIUTh 3a BBIMOJHCHHUEM IUIaHA
JEHCTBUH, aeKBaTHO OIEHUBATh COOCTBEHHBIM BKJIAJ B JIEATEIBHOCTH TPYIIIbI, BRICTPAUBAThH
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHCHHE OKPYKAFOIIIHX.

K xoHuy oOyuyeHus ¢ 8 Knacce npeIMeTHbIE pe3ysbTaThl HA YIIIyOJE€HHOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0OYUAIOIIMXCS YMEHU:

UCIIOJIb30BaTh MOHATUS (Macca U pa3Mepbl MOJEKYJ, TEIUIOBOE IBUKEHHME aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAJUINYECKHE U aMOP(HbIE Tela, HAChIIIEHHBIN
U HEHAChILIEHHBIH TMap, CrIocoObl H3MEHEHWs BHYTPEHHEH OSHEpruM, 3JIeMEHTapHbIN
IIEKTPUYECKUH 3aps]l, TPOBOAHUKH, MTOJIYIIPOBOIHUKH, AUIIEKTPUKH, UICTOYHUKHU ITOCTOSIHHOTO
TOKa, EKTPHUUECKOE U MAarHUTHOE TOJIsl, ONTUYECKasi CHCTEMAa) M CUMBOJIMYECKHUH A3BIK (pU3UKH
IPU PELICHNH YUeOHBIX U MPAKTUYECKUX 3a]1ad;

YBEPEHHO pa3jauyatrh SBJICHUs (TEIIOBOE PACIIMpPEHHE (CXKaTHe), TEIJIOBOE paBHOBECHE,
MOBEPXHOCTHOE HATSKEHHE, CMAauMBaHWE, KaWUISpHbIE SIBICHUS, UCHAapeHue, KOHJEHCaIus,
IUTaBJIEHUE, KPUCTAUIM3allUs, KWUIIEHUWE, CIOCOOBl Teruionepenayd (TemIONpOBOJIHOCTD,
KOHBEKIIMSI, M3JIy4€HUE), TEIJIOBbIE IOTEpPHU, AJIEKTPU3aLUs TeJ, B3aUMOJEHUCTBUE 3apsloB,
JENCTBUSA DJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJIEHCTBUE MArHUTOB, ACUCTBUE
MarHUTHOT'O MOJISl Ha MPOBOJHUK C TOKOM) IO OMMCAaHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;

pacrio3HaBaTh IMPOSBICHUE M3YYCHHBIX (DM3NYECKUX SIBICHUM B OKpyXaromem mupe (B
TOM 4Hclie (QU3nYecKue SIBJIEHUS B MPHUPOJE: MOBEPXHOCTHbIE U KaNWUISIPHbIE SBICHUS B
pHUpoJie, KPUCTAJUIBI B MpUpoae, n3nydenue ColnHla, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bI,
o0Opa3oBaHHe pOChl, TYMaHa, UHEs!, CHETa, 3JIEKTPUUECKHE SIBJICHUS B aTMOC(epe, IITEKTPUIECTBO
’KUBBIX OPraHU3MOB, MarHUTHOE IoJie 3eMJIH, JApeiid MOIHCOB, POJIb MAarHUTHOTO MOJS  JUIS
JKU3HM Ha 3emile, MOJIIPHOE CHUSHUE), IpPU 3TOM IEPEBOIUTH

MPAKTUYECKYIO 33]1a4y B yU4eOHYIO, BBIIETATh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PUZNUECKUX
SIBIICHUI;

OMHCHIBATh M3YYCHHBIE CBOMCTBA Tel W (PU3UYECKHE SBICHHS, UCHONB3Ys (DU3NYECKUe
BEJIMYMHBI (TeMIrepaTypa, BHYTPEHHsII YHEPrHsi, KOJIMYECTBO TEIUIOTHI, paboTa rasa, yaenbHas
TEIUIOEMKOCTh BEIIECTBA, yAETbHAs TEIUIOTa IUIABJICHHUS, YAeIbHas TEIUIOTa MapooOpa3oBaHMs,
yJeNbHAs TEIUIOTa CrOpaHusl TOTUIUBA, KOY(PPHUIIMEHT MOJIE3HOTO ACHCTBUS TEIJIOBOM MAIIMHBI,
OTHOCUTEINIbHAS BJIAXKHOCTh BO3/lyXa, OHJICKTPUYECKUW 3apsll, cCujla TOKa, AJIEKTPUUYECKOE



HanpspKeHUe, COMpPOTUBICHUE MpoBoAHMKA, DJIC B IeMM MOCTOSHHOTO TOKA, AJIEKTPUUECKOE
yIEIbHOE COMPOTHUBIIEHHWE BEIIECTBAa, pabOoTa W MOIIHOCTh AJIEKTPUUYECKOTO TOKA), MpH
ONMKMCAHUM TPABUIBHO TPAKTOBAaTh (PU3UYECKHII CMBICT HCIIOJIb3YEMBIX BEJIWYUH, UX
0003HaYeHHs] U €IUHHUIBI (PU3MUECKUX BEIWYMH, HAXOAUTh (DOPMYIbI, CBS3bIBAIOIIME AAHHYIO
(U3HYECKYIO BEJTMYHUHY C APYTUMHU BEIIMYMHAMH, CTPOUTH IPaUKU W3YYCHHBIX 3aBUCUMOCTEH
(bU3HYECKUX BEIINYHH,

XapaKTepU30BaTh CBOKCTBA TeM, (PM3MUECKHUE SBJICHHS U MPOIIECCHI, UCTIOIb3Ysl OCHOBHBIE
MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUH CTPOCHUS BEIECTBA, YPAaBHEHHE TEIJIOBOTO
OanaHca, 3aKOH COXpaHEHHS 3JIEKTPUUYECKOro 3apsjaa, 3akoH KyrnoHa, MpUHIMIT CyNEepro3uluu
JIeKTpUYECKUX ToJel, 3akoH Oma ansa ydactka uenu, npasmia Kupxroda, 3akon Oma mis
nonHoM uenu, 3akoH Jxoyns-JleHia, 3akOH COXpaHEHHUS SHEPrUu, IPU 3ITOM pa3IUvaTh
CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U €r0 MAaTEeMaTUYECKOE BBHIPAKEHUE;

CTPOUTH MPOCThIE (DU3MUECKHE MOJEIH PEATbHBIX OOBEKTOB, MPOIECCOB W SIBICHUH,
BBIJICNIATh TPU ITOM CYIIECTBEHHBIE W BTOPOCTEIIEHHBIE CBOMCTBA OOBEKTOB, IPOIIECCOB,
SIBIICHUH, TPUMEHATH (PU3NICCKUEC MOJICIH JIJIsi OOBSICHEHUST (PH3UIESCKHUX MPOILIECCOB U PEIICHUS
y4eOHBIX 3a7a4;

OOBSACHATh PUNIYCCKUE SIBJIICHUS, TIPOIIECCH M CBOMCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE
CUTyalluil MPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa, U peliaThb KauyeCTBEHHBbIC 33/Ja4d, B TOM
yrciie TpeOyIolre YUCISHHOTO OIICHUBAHMSI XapaKTePHbIX 3HAYCHHUHN (PU3NUECKUX BEIUYUH, IPU
9TOM BBIOMPATH aIEKBATHYIO (PU3UYECKYIO MOJIEIb, BBISBISATH PUUNHHO-CIIEACTBEHHBIE CBA3H U
BBICTpAauBaTh JIOTHYECKYIO IIEMOYKY PACCYXKICHUH C ONOpodl Ha H3y4YCHHBIE CBOMCTBA
(bU3HYECKUX SIBICHUN, PU3NICCKUE 3aKOHBI, 3aKOHOMEPHOCTH U MO/ICIIH;

YBEPEHHO pelIaTh pacu€THbIC 33/1a4u (C OMOpoii Ha 2—3 ypaBHEHUs) MO U3y4aeMbIM TEMaM
Kypca (usuky, BbIOMpas aJeKBaTHYIO (U3MYECKYI0 MOJIENb, C HCIOJb30BAHHEM 3aKOHOB U
dbopMyI, CBA3BIBAOIMINX (HU3MUYECKUE BETUYMHBI, 3aITUCHIBATh KPATKOE YCIOBHE U Pa3BEPHYTOE
pellieHre 3a/ladyd, BBIABIATH HEIOCTAIONINE WM W30BITOYHBIE JaHHBIE, OOOCHOBBIBATH BHIOOD
METO/a pEeUIeHUsl 3a/layd, UCIOJIb30BaTh CIPaBOYHBIE JAaHHBIE, MPUMEHATh METOJbl aHalIU3a
pa3MepHOCTEH, HCMOJb30BaTh  Tpaduueckue METOAbl  peIIeHUs  3aj]ad, POBOJMTH
MaTeMaTU4YeCKHe TMpeoOpa3oBaHUsi M Pacy€Thl, OIEHUBATH PEATMCTHYHOCTH TOJYYEHHOTO
3HAYCHHUS (PU3NYECKOW BEIMYMHBI M ONPENENsATh pPa3MEPHOCTh (PU3NYECKON BEIMYUHBI,
MOJIYYCHHOU MPU PEIICHUH 3aa4H;

pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh MPU MOMOIIH (PU3UIECKUX METOJIOB, U
npenaraTh OPUEHTHUPOBOUHBIN CMOCOO pelleHusi, B OMHCAHUU HCCIIEIOBaHUS pPAclo3HaBaTh
poBepsieMoe MPENOoNIoKeHne (TUIOTe3Y), MHTEPIPETUPOBATH MONYYEeHHBINA Pe3yIbTaT;

MIPOBOJIUTH OTBITHI IO HAOIIOACHUIO (PU3UYECKUX SIBJICHUHN WM (PU3UIECKUX CBOMCTB TEI
(KanmWJUTSIpHBIC SIBJICHUS, 3aBUCHMOCTH JaBJCHUS BO3yXa OT €ro o0béMa W TeMmeparyphl,
CKOPOCTH TIpollecca OCTBIBaHMS (HarpeBaHWsl) MPU M3JIYyYEHWH OT I[BETa W3JIydaromen
(mornomaromniei) MOBEPXHOCTH, CKOPOCTh HWCIMAPEHUS BOJBI OT TEMIEPATyphbl XKUIKOCTH W
IJIOMA A €€ MOBEPXHOCTH, AJIEKTPHU3alMs Tl M B3aUMOJACHCTBUE SJIEKTPUUYECKUX 3apsijiOB,
B3aUMOJICICTBUE TOCTOSIHHBIX MAarHUTOB, BH3YyaJW3allMsli MarHUTHBIX IOJIEM MOCTOSHHBIX
MarHuTOB, JIEUCTBHSI MAarHUTHOTO TOJISI HAa MPOBOJHUK C TOKOM, CBOMCTBAa 3JE€KTPOMAarHura,
CBOMCTBA  DJIGKTPOJBHTATENs  TOCTOSHHOTO  TOKa):  (OpPMyIHMpPOBaTh  MpOBEpsieMOe
MPEANONOKEeHHEe (TUMOTEe3y) O BO3MOXKHBIX pe3yJbTaTax HAONIOJACHUH, CaMOCTOSTEIHHO
cobupath YCTaHOBKY H3 H30BITOUHOTO Habopa 0OOpYJOBaHHWS, OMHUCHIBATH XOJI OIbITA H
(bopMyITUPOBATh BHIBOJIBI;

MPOBOAMUTH TMpsIMblE M KOCBEHHBIE H3MepeHHus (U3NYECKUX BEIUYMH (TemIeparypa,
OTHOCHUTENIbHAsl BIAXXHOCTh BO3JyXa, CHUJIa TOKa, HaIpsHDKEHHE, YJelbHas Tero€MKOCTh



BEIIECTBA, COINPOTHUBIICHUE IPOBOJHUKA, paboTa M MOIIHOCTh JJIEKTPHUECKOTO TOKa) C
WCIIOJIb30BAaHUEM AaHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, OOOCHOBHIBATH BBHIOOP MeETOaA
u3MepeHusi, PUKCUpPOBaTh MOKa3aHUs MPHOOPOB, HAXOAUThH 3HAUYCHHE U3MEPSEMON BEIIMYHHBI C
MIOMOIIIBIO YCPETHEHHS PE3Y/IbTaTOB CEPUU U3MEPEHUI U OLIEHMBATH MOTPEIIHOCTh U3MEPEHUH;

MMPOBOAWUTL JKCIICPUMCHTAJIBHBIC HCCICIOBAHUA 3aBUCHUMOCTEH (1)I/I3I/I‘IGCKI/IX BCIIMYNH
(3aBUCUMOCTD JIaBJICHHS BO3AyXa OT €ro 00bEMa U HAarpeBaHUs WU OXJIAKICHHS, UCCIEIOBaHNE
SBIICHUS TEIUIOOOMEHAa TMPH CMEIIMBAaHHM XOJOJHOW W TOpsSYed BOJBI, 3aBUCHMOCTb
COIIPOTHBJICHUS] MPOBOJHUKA OT €ro JUIMHBI, IUIONIATU IOTEPEYHOr0 CEUYCHHUS W YICIbHOTO
COIIPOTHBJICHUS] BEIIECTBAa IPOBOJHHMKA, CHJIBI TOKA, MPOTEKAIOMIET0 Yepe3 MPOBOJHHK, OT
HAIPSDKCHUS Ha MIPOBOIHUKE, UCCIIEIOBAHHUE TTOCIIEIOBATEIIEHOTO U MAPaICIIBHOTO COSTMHEHHUN
IIPOBOJTHMKOB): COBMECTHO C yduTeleM (OpMYJIMpOBaTh 3a1ady M THIOTE3y HCCIECIOBaHHMS,
CaMOCTOSITENIbHO TUIAHUPOBATh MCCIICAOBAHHUE, CAMOCTOSTENILHO COOMPATh IKCIIEPUMEHTAIBHYIO
YCTAaHOBKY € HCIIOJIb30BAHUCM HMHCTPYKOWUH, TMPCACTABJIATL IOJYYCHHBIC 3aBUCHUMOCTH
(1)I/I3I/I‘~I€CKI/IX BCJIIMYHH B BUJIC Ta6JII/IIl u Fpa(l)I/IKOB, OIICHUBATH MOIrpCIIHOCTH, ACJIATh BBIBOALI 110
pe3yabTaTaM MCCIICIOBAHMS;

coOuro1aTh MpaBuiia 0€30MacHOro Tpy/ia Mpu paboTe ¢ 1abopaTOpHBIM 000PYIOBAHUEM;

XapaKTepU30BaTh NMPUHIUIBI IEHCTBUS U3YYEHHBIX PUOOPOB, TEXHUUECKUX YCTPONUCTB U
TEXHOJIOTUYECKUX IPOLECCOB C OMOPON Ha MX ONUCaHMs (B TOM 4YMCJE: CUCTEMa OTOILICHMS
JIOMOB, TUTPOMETp, MapoBas TypOMHA, aMIEpPMETP, BOJBTMETP, CUYETUUK 3JIEKTPUUECKOM
SHEpPIruH, 3JIEKTPOOCBETUTENbHbIE NPUOOpPHI, HarpeBaTelbHbIE 3IIEKTPOIPUOOPHI (IPUMEpHI),
IPEJOXPAaHUTEIN U UX IPUMEHEHHE B OBITY M TEXHHUKE, IPUMEHEHHE MOCTOSHHBIX MarHuTOB,
AJIEKTPOMAarHUTOB, 3JIEKTPOJABHUraTeNlb IOCTOSHHOIO TOKA), MCIOJb3YysS 3HAaHUS O CBOICTBax
bu3nUecKux sBICHUA, HEOOX0IUMbIE (PU3NIECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCThIE TEXHUYECKHE YCTPONUCTBA U U3MEPUTEIbHBIE MPUOOPHI 110 cXeMam
U CXEMAaTUYHBIM PHUCYHKaM (KHUAKOCTHBI TEpMOMETp, TEPMOC, ICUXPOMETP, THIPOMETD,
JIBUTATENIb BHYTPEHHETO CrOpaHUs, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI AJIEKTPUUECKHX
LEeneil ¢ MOCIEeN0BaTENbHBIM U MApAJUIEIBbHBIM COCIMHEHUEM DJIEMEHTOB, pa3iinyasl yCIOBHBIC
0003HaUEHMSI FTIEMEHTOB AIIEKTPUUYECKHX IIeTIel, UCII0Ib30BaTh CXEMbl M CXEMaTHUHbIE PUCYHKH
U3YYEHHBIX TEXHHYECKMX YCTPOMCTB, HW3MEPUTENbHBIX MPUOOPOB U TEXHOJOTHYECKHX
IIPOLIECCOB MPH PELIEHUH YU4eOHO-TTPAKTUUECKUX 3a/ay;

OPUBOJIUTH MpHUMEpPHl (HAXOAWTh HMH(OpPMALMIO O TpUMEpax) MPaKTUYECKOTO
HCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM YKU3HU JUIs oOecriedeHus 0e30MacHOCTU
npu obOpaiieHuu ¢ npudopaMHd M TEXHUYECKMMHU YCTPOWCTBAMH, COXPAHEHMs 370POBbS U
COOJIIOJIEHHSI HOPM 3KOJIOTMYECKOI0 TIOBEJCHUS B OKPYKaIOIIEH Cpesie;

OCYLIECTBIISATh TMOUCK HMHPOpMaUuu  (PHU3UUECKOro conxepkaHuss B  HHTepHeTe,
CaMOCTOSITENIbHO  (POpPMYyNUpPYsl TIOMCKOBBIM 3alpoc, Ha OCHOBE MMEIOLIUXCS 3HAHUN H
CpaBHEHMs JONOJHHUTEIbHBIX MCTOYHHKOB BBIIENATH MH(OpMAIMIO, KOTOpas sBIsAETCS
IPOTUBOPEYMBON HIIM MOXKET ObITh HEJOCTOBEPHOIA;

UCIIOJIb30BaTh TPHU BBITOJHEHUH YYE€OHBIX 3a/JaHUi HAYYHO-TIOMYJISIPHYIO JIUTEPaTypy
buznyecKkoro cojaepKaHus, CIpaBOYHbIE MaTepuanbl, pecypchl ceTu VHTepHeT, BianeTh
npuéMaMy KOHCIIEKTHPOBAHMSI TEKCTa, MpeoOpa3oBaHUs HH(POpMAMM W3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHbIE IMChbMEHHbIE UM KpaTKUE YCTHbIE COOOLIeHHs, 0000Imas
UH(POPMALIMIO U3 HECKOJIBKUX MCTOYHUKOB (PM3MUECKOTO COJIEP)KaHMs, B TOM UHUCIIE MyOINIHO
IPEJCTaBIISITh PE3yNbTaThl NPOEKTHOM MM MCCIEAOBATEIbCKON NEATEIBHOCTH, INPH 3TOM
IPaMOTHO HCIIOJIBb30BaTh M3YYEHHBIM MOHATHUHHBIN ammapaT Kypca (PU3HKH, CONPOBOXIAThH
BBICTYIUICHHE TIPE3CHTALMEH;



IIPU BHITIOJHEHUH Y4E€OHBIX NMPOEKTOB U HCCIEAOBaHUN (U3NYECKUX MPOLIECCOB paclpeieiaTh
00s3aHHOCTM B TIpyHIe B COOTBETCTBUM C I[IOCTABJIEHHBIMHM 3aJayaMH, CJIEIUTh 3a
BBIMOJTHEHUEM IUIaHA JACHCTBUM M KOPPEKTUPOBATH €ro, aJeKBaTHO OIICHUBATh COOCTBEHHBIH
BKJIQJl B JICSITEIIBHOCTD T'PYIIIbI, BBICTPaUBaTh KOMMYHUKATHUBHOE B3aHUMOJICUCTBHUE, MPOSBIISS
TOTOBHOCTh pa3pemiaTh KOHQIHKTHL.

K kxoHny oOyuenus ¢ 9 Knacce npeIMeTHbIE pe3ylbTaThl HA YIIIYOJE€HHOM YPOBHE JIOJIKHbI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHU:

MCIIOJIb30BaTh MOHATHS (CHCTEMa OTCUETA, OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUYKEHUS,
HEBECOMOCTb U IMEPErpy3Kd, LEHTP TSHKECTH, MEXaHUYECKUE BOJIHBI, 3BYK, HH(Pa3BYK H
YABTPa3BYK, JEKTPOMArHUTHbIE BOJIHBI, PEHTT€HOBCKOE M3JIydeHHE, [IIKaa 3JeKTPOMarHUTHBIX
BOJIH, HCTOYHUKHM CBETa, OJU30PYKOCTh U JAJIbHO30PKOCTh, CHEKTpPhl MCIYCKaHUA M
HOIJIOIIEHHs, anbda-, OeTa- M ramma- M3JIyYyeHHs, M30TOIbl, sJepHas U TepMosaepHas
HHEPreTHKA) U CUMBOJIMYECKUH SI3bIK (PU3HUKU NIPU PELICHUH YUE€OHBIX U MPAKTUYECKUX 33]1a4;

YBEPEHHO pa3iIuyaTh SBJICHUS (pPaBHOMEPHOE M HEPAaBHOMEPHOE NPSIMOIMHENHOE
JBUKEHHE, PAaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBUKEHUE, CBOOOIHOE IMaJIEHUE Tell, ABMKEHUE
[0 OKPY)XHOCTH, B3aMMOJEHCTBHE TeJl, PaBHOBECHE MAaTEpUAIbHONM TOYKH, DPEAKTHUBHOE
JBI)KEHUE, HEBECOMOCTb, KoOJIe0aTeNnbHOE  JIBMKEHHE (TapMOHMYECKHE, 3aTyXarollue,
BBIHY)KJICHHbIE KOJeOaHUs), Pe30HAHC, BOJIHOBOE JBMIKEHHE (PACIpPOCTPAHEHHE U OTpaKeHHE
3ByKa, MHTep(epeHurs u Audpakius BOJIH), IPIMOJIMHEIHOE pacpOCTpaHEHUE, OTPAKEHUE U
IPEJIOMIIEHUE CBETA, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3jioKeHue 0eI0ro CBeTa B CHEKTP
U CIOXEHHME CIIEKTPAJIbHBIX LIBETOB, €CTECTBEHHAs pPaJUOAKTUBHOCTb, BO3HHUKHOBEHHE
JMHENYaToro CreKTpa H3JIy4eHMs]) IO OIMCAHUI0 MX XapaKTepHbIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YUYEHHBIX (PU3NYECKUX SIBICHUN B OKpYyXarouiem mupe (B
TOM 4Hclie PU3NUECKUE SIBICHUS B PUPO/IE: IPUIMBBI U OTJIMBBI, JBIKeHUE MaHeT ColHeuHoH
CUCTEMBI, PEAKTUBHOE [IBWJKEHHE KHUBBIX OpPraHU3MOB, BOCIPUSATHE 3BYKOB JKHBOTHBIMH,
36MJIETPSICEHHE, CEHCMUYECKHE BOJIHBI, I[yHaMH, 5XO, L[BETA TeJ, ONTHUYECKHE SBICHUS B
Opupojie, OHOJIOTMYECKOE JEeMCTBUE BHIUMOIO, YIBTPA()HUOIETOBOIO M PEHTIEHOBCKOIO
U3ITy4YeHUH, €CTEeCTBEHHBbIH paJMOaKTUBHBIM (OH, KOCMHUYECKHE JIyud, pPaJuOaKTHUBHOE
U3ITy4YeHUE TPUPOIHBIX MHUHEPAJIOB JIEHCTBUE PpAJUOAKTHBHBIX HW3JIyU€HUH Ha OpraHu3M
YyeJiIoBeKa), IPH 3TOM NEPEBOAUTH MPAKTHUECKYIO 3a7jauy B y4€OHYIO, BBIJIEIATH CYILIECTBEHHBIE
CBOICcTBa (IpU3HAKK) PU3NYECKUX SBIICHUI;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA TeN M (U3UYECKUE SIBICHMS, UCHOIb3Yysd (PHU3NUECKUe
BEJIMYMHBI (cpenusis u MI'HOBEHHAasI CKOPOCTh Tena [P HEPaBHOMEPHOM
JIBUKEHUH, YCKOpPEHHUE, IMepeMelleHUE NP PABHOYCKOPEHHOM MPSMOJUHEHHOM JBUKEHHH,
yIJI0Basi CKOPOCThb, LIEHTPOCTPEMHUTENIBHOE YCKOPEHME, CHJa TPEHHUs, CHJa YNPYroCTH, CUIa
TSKECTH, YCKOpEHUE CBOOOJHOrO MaJCHUs, BEC Tesa, UEHTP TAKECTH TBEPAOIO TeNa, UMITYIbC
Tena, UMIYJIbC CHJIBI, MOMEHT CHJIbI, MEXaHH4YecKas paboTa M MOILIHOCTb, MOTEHIMAbHAs
DHEpPrusl Teja, MOJHATOTO HAJ TOBEPXHOCTBIO 3€MIIM, IOTEHLUAJbHAas DHEPrUs CXKATOU
NPYXHUHBI, KUHETHUYECKas OJHEpPrus, IIOJIHAasg MEXaHW4YecKas OJHEprus, IepHuoJ M YacToTa
KoJIeOaHUH, MEepPHOJ MAaTeMAaTUYEeCKOTO M NMPYXMHHOTO MAasTHUKOB, JUIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, IOKA3aTelb IPEIOMIIEHHS CpElbl), NPU ONHCAHUU
MPAaBWIBHO TPAaKTOBAaTh (PU3UYECKHIM CMBICI HCHOJIb3YEMbIX BEJIMYUH, UX O0O3HAu€HUs u
eAUHULBI (PU3HYECKUX BEJIMYMH, HAaXOIUTh (DOPMYIbI, CBS3bIBAIOLINE TAHHYIO (U3UYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMHU, CTPOMTH IpaUKHU M3YyYEHHBIX 3aBHCUMOCTEH (PU3NUECKHX
BEJINYMH;



XapaKTepru30BaTh cBOWicTBA  Ted,  (hU3MYECKHe SBJICHUS U  TPOLIECCHI,
UCIIONIB3YSl  3aKOH COXPAHEHUS OSHEPruu, 3aKOH BCEMHUPHOIO  TATOTEHUS, MPHUHIIMII
CYNEpHO3UIMK CHUJI, TNPUHIUN OTHOcUTeNnbHOCTH ['anmunes, 3akoHbl HblOTOHA, 3aKOH
COXpaHEHUsSI UMIYJbCa, TEOPEMY O KHHETHYECKOW sHepruu, 3akoH ['yka, 3akoH bepnymiu,
3aKOHBI OTPaXCHHsSI W TIPEIOMIICHUS CBeTa, (HOPMYITy TOHKOW JIMH3BI, IJIAHETAPHYIO MOJIENb
aToMa, HYKJIOHHYIO MOJENb aTOMHOTO Sipa, 3aKOHBI COXPAHEHHS 3aps0BOTO UM MacCOBOTO
YHECeNl TPH SIICPHBIX PEAKIUIX, TIPU ITOM Pa3IndaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U €TO
MaTEeMAaTHYECKOE BBIPAKEHUE; CTPOUTh (PU3NYCCKUE MOJCIU pPealbHBIX OOBEKTOB, MPOIECCOB
W SIBJICHMH,

BBIICTISITH TIPU 3TOM CYHIECTBEHHBbIE M BTOPOCTEIIEHHBIE CBONCTBA OOBEKTOB, MPOIIECCOB,
ABJICHUH, TPUMEHATh (PU3NYECKUE MOJICIH AJisl 00BbACHEHUS (PU3NUECKUX MPOIIECCOB U PEIICHUS
y4eOHBIX 3a7a4;

OOBSCHATh (U3NYCCKUE SBIICHUS, MPOIECCH U CBOWMCTBA TENl, B TOM YHUCIIC B KOHTEKCTE

CUTYyaIHi MPAKTUKO-OPUEHTHPOBAHHOTO XapakTepa, U pemarb
Ka4eCTBEHHBIC 3a71a4H, B TOM 4HCIE€ TpeOyIOImMe  YHCICHHOTO  OIICHUBaHUS
XapaKTepHBIX 3HAYEHUI (U3NYECKUX BEIMYUH, IPU STOM BBIOMPATH a€KBATHYIO (DPU3HUUECKYIO
MOJieJIb, BBISBISITH HMPUYUHHO-CIEICTBEHHBIE CBS3M U BBICTPAWBATH JIOTHUECKYIO IIETIOYKY
paccykaeHuid u3 2-3 IaroB C OMNOpPOMl Ha HW3YYEHHbIE CBOMCTBA (PU3UUYECKHUX SBIICHUH,
buznyecKkue 3aKOHBI, 3aKOHOMEPHOCTH M MOJIENIN; YBEPEHHO peliaTh pacdy€THbIE 3aJadd IO
U3y4aeMbIM TeMaM Kypca (M3WKH, BBIOMpas aJaeKBaTHYI (U3HUYECKYI0 MOJIEIb, C
UCIIOJIb30BAHUEM 3aKOHOB U (OPMYJ, CBS3BIBAIONINX (PU3NYCCKUEC BEIHYWHBI, 3alMCHIBATH
KpaTKOE YCJIOBHE M Pa3BEPHYTOE PEIICHUE 3aJa4M, BBISBIIATH HEIOCTAIONINE WM H30BITOUHBIC
JaHHBIC, 00OOCHOBBIBATH BBIOOP METO/A PEHICHHS 3aJlady¥, UCIOIh30BaTh CIIPABOYHBIC JNaHHBIC,
NPUMEHSTh METOJbl aHallh3a pa3MEPHOCTEH, MCHOIb30BaTh Trpaduueckue METO/IbI
pelieHuss  3agad,  OPOBOAUTH  MaTeMaTHuYeCKue MpeoOpazoBaHUs M pacyEThl, OLICHUBATD
PEATMCTUYHOCTh TIOMYYEHHOTO 3HaueHUs (PU3HUECKON BEIMUYMHBI M OMPENENsITh pPa3MEepHOCThb
bu3nYeCcKOi BENTUYHHBI, TOTYYSHHOHN MpU PEIICHUH 33/1a4H;

pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIIUTH IMPU TTOMOIIH (PU3NICCKUX METOJIOB, U
npeiaraTh OPUEHTUPOBOYHBIM CIOCOO pEIIeHUs, B OMMCAHWHM HCCIICIOBAHUS PACIIO3HABATH
poBepsieMoe TPEIOoNIoKeHHe (THIIOTE3y), OIEHWBATh TMPABUIBLHOCTh TOPSAKA IMPOBEICHUS
WCCJICIOBAHMSI, UHTEPIPETUPOBATH MOTYUCHHBIN Pe3ybTarT;

MPOBOAMTD OTBITHI IO HAOMIOJEHUIO (PU3NYECKUX SBICHUN UIN (PU3UUIECKUX CBOMCTB TEJ
(m3yueHWe BTOpOro 3akoHa HBIOTOHA, 3aKOHA COXPAHEHWS OJHEPIHH, 3aKOHA COXPaHCHUS
UMITyJIbCa, JICWCTBHE 3aKoHAa bepHY/UIM ©W BO3HUKHOBEHHE TOIBEMHOW CHIIBI KpBUIA,
3aBHCHMOCTh TIEpPHOJA KOJICOAHWH TNPYKWHHOTO MasATHHUKAa OT MacChl Tpy3a U KECTKOCTH
NPYXUHBlI WM HE3aBUCUMOCTH OT  aMIUTUTYJIbl MallbIX  KOJICOAHWH, MPSMOJUHEHHOE
pacmpocTpaHeHHe CBETa, pa3oKEeHUE OeOro cBeTa B CIEKTP, U3yUeHUE CBOWCTB M300pakeHUs
B IIJIOCKOM 3€pKalie U CBOWCTB M300pakKeHHUS MpeaMeTa B coOuparomiei JMH3e, HaONoIeHue
CIUIOIIHBIX WM  JUHEHYaThIX  CHEKTPOB  HW3My4YeHHs): (GOpMyIUpOBaTh  MPOBEPSEMOE
MPEINoNioKeHne (TUIOTe3y) O BO3MOXHBIX pe3ylbTaTaXx HaONIOJEHUH, CaMOCTOSTEIHHO
coOupaTh YCTaHOBKY M3 H30BITOUHOTO Habopa 0O0OpYIOBaHMS, OMHCHIBATH XOJ OIbITA U
(GbopMyIUPOBATh BHIBOJIBI;

MPOBOJAMTH TIPH HEOOXOJUMOCTH CEPUI0 TPSAMBIX HM3MEPEHUH, OIpenenss CpeaHee
3HAYCHHUE U3MEPSIEeMON BEJTMIMHBI U OTNPEICIISS TIOTPEITHOCTh PE3YJIbTaTOB MPSIMBIX U3MEPECHHUIH,
000CHOBBIBATH BBIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

MPOBOANTH KOCBEHHBIE N3MEPEHUS (PU3NUECKUX BEITUYHH (CPEIHSSI CKOPOCTh U YCKOPEHHE
TeJa MPU PaBHOYCKOPSHHOM JBHKCHHH, YCKOPEHUE CBOOOTHOTO MaIeHUs, )KECTKOCTh MPY>KUHBI,



KOA(P(UIIMEHT TPEHUs CKOJIbKEHHUS, MeXaHMuyeckas padoTa M MOIIHOCTb, YAaCTOTa U MEPUOJ
KOJIeOaHUIT MaTEMaTUYECKOTO M MPYKHHHOTO MasiTHUKOB, (DOKYCHOE pacCTOSIHUE COOMpAroIieit
JUH3bI M e ONTHYEeCKas Cuila, PaJUOaKTUBHBIA (DOH) C HUCHOJIH30BAaHHUEM AaHAJIOTOBBIX H
nupoBbIX MPUOOPOB: 0OOCHOBBIBATH BBHIOOP METOJAa WM3MEpPEHUs, IUIAHUPOBATh H3MEPEHMS,
CaMOCTOSITENILHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, BBIUMCIISITh 3HAYCHUE BEITUYHHBI U
AQHAIM3UPOBATh TOJIYYCHHBIC PE3yJbTaThl, OICHUBAS IMOTPEIIHOCTh PE3YJIbTATOB KOCBEHHBIX
U3MEPEHHUI;

MPOBOANTH AKCIEPUMEHTATbHBIC HCCIEIOBAHUS 3aBUCUMOCTEH (U3MUECKUX BEIUYHH
(3aBUCUMOCTh MYTH OT BPEMEHH IMPH PAaBHOYCKOPEHHOM JIBM)KEHUU 0e3 HauaabHOW CKOPOCTH,
3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHUS OT CHJIBI HOPMajbHOTO JaBlIEHUS, Mepuoaa
Kojie0aHUN MaTeMaTH4ecKoro MasTHHUKA OT

JUINHBl HUTH, OIpPEJENICHUE YCKOPEHHMs CBOOOJHOIrO MaJEHUs, HCCIEIOBAHUE W3MEHEHMs
BEJIMYMHBI U HaIPaBJIEHUSI MHAYKIIMOHHOTO TOKA, 3aBUCUMOCTb yIJla OTPaXCHHs CBETA OT yIja
NaJCHUsI, yria MPeJIOMJIEHUs OT YyIjla MaJieHUus CBETOBOIO Jyda, HCCIEIOBAHUE TPEKOB:
U3MEpPEHHUE SHEPTUU YaCTULBI 10 TOPMO3HOMY ITyTH (110 oTorpadusiM)): COBMECTHO C YUUTEIEM
dopMynupoBaTh 3aJadyy M TUIOTE3y HUCCIEIOBAaHMs, CAMOCTOSTEIbHO IUIAHUPOBATH
UCCIIIOBAaHUE, CAMOCTOSITENIbHO COOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY, IPEICTaBIIATh
HOJy4EeHHbIE 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BUAE TaONUL U TpaduKOB, OLEHHUBATH
HOTPEIIHOCTH, JI€1aTh BBIBOJIBI 10 pe3yJIbTaTaM HCCIEIOBAHNUS;

co0roaaTh mpaBmiIa 0€30MacHOTO Tpyaa pu padboTe ¢ 1abopaTOPHBEIM 000PYIOBAHUEM;

XapakTepu30BaTh NPUHIMIIBI JEHCTBUS U3YYEHHBIX IPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOIECCOB C ONOPOM Ha MX OMHMCaHUA (B TOM 4YMCIE: CHUIAOMETp, JAaTUUKH
IOJIOXKEHUS, PACCTOSHUS M YCKOPEHHs, pakeTa, 3XO0JIOT, OYKH, IEpPHCKOI, QoToamnmnapar,
MHUKPOCKOII, TEJIECKOIl, ONTUYECKUE CBETOBOJBI, CIEKTPOCKOI, JA03UMETp, Kamepa Buibcona),
UCIIONB3YSl 3HAaHUA O CBOMcTBax (u3Mueckux sBIEHUM UM HeoOXoaumble (U3HUECKUe
3aKOHOMEPHOCTH, HCMOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH HM3YyYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJIOTMYECKHUX IPOLIECCOB MPH PEUICHUH y4eOHO-
NPaKTUYECKUX 3a/1a4, ONTHUECKUE CXEMBbI Ul TIOCTPOCHUS U300paXKeHUH B IUIOCKOM 3epKalle U
coOuparoIe JT1H3E;

OPUBOANUTE TpUMEpPbl  (HAXOAMTh HWHPOPMALMIO O MpPUMEpax) MPaKTHYECKOrO
UCIMOJIb30BaHUs (PM3NYECKUX 3HAHUM B MOBCEAHEBHOM JKM3HU Ui obecneueHust 6€301macHOCTH
npu obOpaiieHuu ¢ NpuOopaMu M TEXHUYECKMMHU YCTPOMCTBAMH, COXPAaHEHHUS 3/10pOBbI U
COOII0OICHHSI HOPM SKOJIOTMUECKOT0 TIOBEIEHUS B OKPY>KaIOILEl Cpene;

OCYIIECTBIIATh MOMCK UHpopManuu (¢u3nyeckoro coaepxkanuss B HHrepHere,
CaMOCTOSITENIbHO  (OpPMYJHpPYS  TOUCKOBBIM  3ampoc, HaXOAUTh MYTH  OINpeAesieHus
JIOCTOBEPHOCTH MOJYYEHHON MH(POPMAlMU Ha OCHOBE MMEIOIIUXCS 3HAHUN M JIOMOJTHUTEIbHBIX
HCTOYHUKOB;

UCIMOJIb30BaTh IpPHU BBINOJHEHUH YYEOHBIX 33JaHUN HAYYHO-TIONYJSIPHYIO JIUTEPATypy
buznyecKkoro cojaep:KaHus, CIpaBOYHbIE MaTepuainbl, pecypchl ceTu VHTepHeT, BianeTh
npuéMaMyl KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMALUKU W3 OJHOW 3HAKOBOMU
CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIEHUSI HA OCHOBE MH(pOpManuu U3
HECKOJIbKUX MCTOYHHMKOB (DPU3MUECKOrO COJAEp)KaHMsl, IMYyOJIMYHO IPEICTaBISATh Pe3yIbTaThI
IIPOEKTHOM WM HCCIIENOBATENbCKON JEATEIIBHOCTH IIPU A3TOM TI'PAMOTHO  MCIIOJIb30BaTh
U3Y4YCHHBIM INOHATHUWHBIA amnmnapar H3y4aeMoro



pasnena (UMK W CONPOBOXKAATH BBICTYILJICHUE Mpe3eHTaluen c yuéroMm
0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB.
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