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INOACHUTEJIbHAS 3AIINCKA

[Tporpamma 1o ¢u3uKe Ha YpOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs COCTABJICHA HA OCHOBE
MOJIOKEHUA W TpeOOBaHMK K pe3ylbTaTaM OCBOCHHMS Ha YIIyOJIEHHOM YpPOBHE OCHOBHOM
oOpa3zoBarenbHOU mporpammbl, npenactaBieHHbx B @I'OC OO0, a takke ¢ yuérom denepanbHON
paboueil nporpammsl Bocniutanus u KoHuenmuu npenogaBanus yueOHoro npeamera «Ousnkay.

Copneprkanue mporpamMmbl o (U3MKE HAPaBJIEHO HA yJOBJIETBOPEHUE MOBBIILIEHHBIX 3alIPOCOB
o0yyaromuxcs, CTpeMsIuxcss K Oojee IIIyOOKOMY OCBOCHMIO (DU3MUECKUX 3HaHUM, U Ha
(GbopMHpOBaHHE €CTECTBEHHO-HAY4YHOM TIpaMOTHOCTH oOydaromuxcs. B mporpamme 1o Qusuke
YUUTBIBAIOTCS. BO3MOXKHOCTH Y4eOHOTO mpeamera B peanusauuu TpedboBanmii ®I'OC OO0 «
IUIAHUPYEMBIM JIMYHOCTHBIM U METAalpeIMETHBIM pe3yJibTaTaM OOy4Y€HHs, a TaKKe MEXIPEIMETHbIC
CBSI3U €CTECTBEHHO-HAayYHBIX YIE€OHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO O0IIET0 00pa30BaHMUS.

[IporpamMa 1o (u3MKE YCTaHABIMBAET paclpelesieHue y4eOHOro marepuana Io rojam
o0y4yeHus (IO KJlaccam), MpeaaraeT NpUMEpPHYIO MOCIeI0BaTeIbHOCTh U3yUEHHUS T€M, OCHOBAHHYIO
Ha JIOTHKE Pa3BUTHUS NMPEIMETHOTO COIEPIKaHUs U yUETEe BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcs.

[Tporpamma no ¢u3uke pazpaboTaHa C I€IbI0 OKa3aHUS METOAMYECKON MOMOIIU YUUTEIIO B
co3JlaHuM paboueil mMporpamMMsbl 10 y4eOHOMY IIpeIMETY.

®u3nka SBISIETCI CHUCTEMOOOPA3YIOLIUM JUIsl €CTECTBEHHOHAYUYHBIX YUEOHBIX IPEIMETOB,
MIOCKOJIbKY (DPM3MUECKHE 3aKOHBI JIEKAaT B OCHOBE IPOLIECCOB U SBJICHUM, H3Yy4aeMbIX XHUMHEH,
Ouosiorueit, acTpoHOMHEH U PpU3HUECKON reorpadueil, BHOCUT BKJIAJ] B €CTECTBEHHOHAYYHYIO KapTUHY
MUpa, NPeOoCTaBIseT Haubosee sicHble 00pa3libl MPUMEHEHHs] HAyYHOrO0 MeToja MO3HaHMs, TO €CTh
crioco0a MoJIydyeHHs! TOCTOBEPHBIX 3HAHUHI O MHpe.

OpnHa W3 THaBHBIX 3aJad (U3UYECKOro 00pa3oBaHUs B CTPYKType OOIero oOpazoBaHMs
COCTOUT B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOI I'PaMOTHOCTH M MHTEpeca K HayKe y 00yJaroLxcs.

N3yuenne ¢pu3uku Ha yriryOJIEHHOM ypOBHE MPEIIOaracT yBepeHHOE BIaJICHUE CIIEIYIOUMMU
KOMIIETEHTHOCTSIMH, XapPaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCTD!

Hay4YHO OOBSCHSTH SIBJICHUS;

OLICHUBATh U TOHUMAaTh OCOOEHHOCTH HAYYHOI'O UCCIIEOBAHMUS;

MHTEPIPETUPOBATh JaHHbIE M HCIOJIb30BaTh HAyuyHbIE J0KA3aTeNbCTBAa IS TOJIY4YEHHUS
BBIBOJIOB.

Ilenn wu3ydeHuss (U3MKM HA YPOBHE OCHOBHOIO 0OOIIero oOpa3oBaHMs OIpEJCNICHbl B
Konnenuun npenoxaBanusi ydeOHoro mnpeamera «Pu3uka» B 00pa30BaTENbHBIX OpraHU3alMAX
Poccuiickoit ~ ®exnepanuu, pealu3yOIIUX  OCHOBHbIE  00IIe00pazoBaTelIbHBIE  MPOTPAMMBL,
yTBepkaEHHON pewmenueM Komnerunm MunncrepctBa mnpocsemenus Poccuiickoit ®denepannn
(nmpotokoun ot 3 aexadps 2019 r. Ne [IK-4BH).

[enu n3ydyenust pu3uKu Ha yriyoJ€HHOM ypOBHE:

pa3BUTHE MHTEpPECA U CTPEMIICHUS O0yUalolUXcs K HAyYHOMY M3YUEHHUIO MPUPOJIbI, Pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pasBUTHE  MPEACTaBIEHUH O  HAyyHOM  METOJA€ TO3HaHuUiA W  (popMupoBaHHe
HCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPYXKAIOLIUM SIBICHUSM;

(dopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysIbTaTa H3yYeHHUs OCHOB CTPOCHHUS MaTEPHH
U QyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

(GopMHpOBaHNE YMEHUH NPUMEHSTH (PU3MUECKUE 3HAHMsS M HaydHble JOKa3aTelbCTBa IS
OOBSICHEHUS OKPYKAIOLUX SIBICHUH;

(opMHpOBaHNE MPEACTABICHUN O poJIU (U3MKHU JUIsl pa3BUTHs JPYTUX €CTECTBEHHBIX HAyK,



TEXHHUKHU U TEXHOJIOTHUH;

pa3BUTHE MPEICTABICHUI 0 BO3MOXKHBIX chepax Oymaymiel mpodeccHoHaNbHOM AeATENbHOCTH,
CBSI3aHHOU C (PU3MKOH, MOATOTOBKA K JaJIbHEHIIEMY O0yYSHHIO B ’TOM HAIlpaBIICHHUH;

¢opMHpOBaHHE TOTOBHOCTH K JalbHEHIIEMy M3Y4YeHHIO (U3UKUA Ha yriIyOJEHHOM YpOBHE B
paMKax COOTBETCTBYIONIUX Mpoduieii 00ydeHus Ha ypOBHE CpeAHEro 001ero oopa3oBaHusl.

JlocTrxeHne 3TUX 1efiel MporpaMMsbl 1o (pu3uke Ha ypoBHE OCHOBHOT'O 00ILEro 00Opa3oBaHUs
o0ecrneunBaeTcs peleHueM CIeAYIoNnX 3aay:

NpUOOpeTeHNuEe 3HAHUM O JAUCKPETHOM CTPOCHHHM BEIIeCTBa, MEXaHWYECKUX, TEIJIOBBIX,
ANEKTPOMArHUTHBIX U KBAHTOBBIX SIBICHUSX;

npuoOpeTeHne YMEHHMH aHaIM3UpPOBAaTh W OOBSICHATH (PU3MUECKUE SBJICHUS HA OCHOBE
M3YYEHHBIX (PU3MUECKUX 3aKOHOB U 3aKOHOMEPHOCTE;

OCBOCHHME METOJIOB PEIICHHsS] PACYETHBIX M KAaYeCTBEHHBIX 33/1a4, TPEOYIOIIMX CO3IaHUs H
WCTIOJIB30BaHUs (PU3UUECKUX MOJIEIICH, BKITFOUAsi TBOPUECKUE U IPAKTUKO-OPUEHTUPOBAHHBIC 33]1a4H;

pa3BUTHE HCCIIENOBATeNbCKUX YMEHUN: HAOMIOAATh SIBICHUS M U3MEPATh (PHU3UUEcKHe
BEJIMYMHBI, BBIJIBUTaTh THUIOTE3bl W MpeAsiaratb JKCHEPUMEHTANbHBIE CHOCOOBI WX IPOBEPKH,
TUTAHUPOBATh M MIPOBOAMTH OMBITHI, SKCIIEPUMEHTATbHBIC UCCIIEIOBAHMS, aHAIM3UPOBATh OTyYECHHbBIE
JAaHHBIC U JIeTaTh BHIBOJIBI;

ocBoeHHe mpuEMOB paboTel ¢ uWHpOpManued (GU3UIECKOro COJEp)KaHUsS, BKIIOYAS
MH(POPMALIMIO O COBPEMEHHBIX JOCTHKCHUSAX (DU3MKH, MHTEPIPETAUs U KPUTUYECKOE OICHUBAHUE
nH(pOpMAIIHH;

3HAKOMCTBO €O cdepamu MpOoPECCHOHAIBHONU NEATEeTbHOCTH, CBS3aHHBIMH C (U3UKOH, U
COBPEMEHHBIMU TEXHOJIOIUSMHU, OCHOBAHHBIMHU Ha JOCTHKEHUSIX (PU3MUECKON HAYKH.

Ha uzyuenue ¢uzuku (yriayOn€HHBIH ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIEro 0O0pa3oBaHMs
otBoauTcst 340 yacoB: B 7 knacce — 102 gaca (3 waca B Henmeno), B 8 kimacce — 102 vaca (3 yaca B
Hezento), B 9 kinacce — 136 yacoB (4 yaca B HEJIEINIO).



COJEP)KAHUE OBbYYEHUA
7 KJIACC

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MUpa.

Ousnka — Hayka O MNpUpoje. SIBIeHUS NPUPOABI (IIEMEHTHI COAEP)KAHUS, BKIIOYAIOIIHNE
MEXIMpeaMeTHbIe CBsi3u). Du3nueckue SBICHUSA: MEXaHWYECKHUe, TeIUIOBbIe, JIIEKTPUUYECKHE,
MarHuTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. PasmepHocTh. Enumnunel ¢usmueckux BenuuuH. V3mepenwue
¢usnveckux BenuyuH. DTanoHbl. Ousnueckue npubopsl. Llena nenenus. Ilorpemnocts U3MepeHUH.
[IpaBwia Oe3omacHOro TpyAa Tpu paboTe ¢ JIabopaTOPHBIM O0OpyIOBaHUEM. MEXTyHAPOIHAS
cucrema eauHull. [lepeBos BHECUCTEMHBIX eqUHUIL B equHULbl CU.

Kak ¢u3uka u npyrue ecTeCTBeHHbIE HAYKH M3Y4aloT MPUpoay. EcTecTBeHHO-HAayYHBI METO
MO3HAHUS: HAOJIOACHHE, MOCTAaHOBKA HAYYHOTO BOIPOCA, BBIIBMKEHHE THUIOTE3, IKCIEPUMEHT IO
MPOBEpPKE TUIOTe3, OOBbsicHeHHe Habmogaemoro siBneHus. Onucanue (U3MYECKUX SBICHUN C
MTOMOILIBIO MOJIENIEH.

Hemoncmpayuu.

MexaHuueckue, TEIIOBbIE, JIEKTPUUECKUE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE SIBJICHUS.

O®uznyeckue npubOpbl M Mpolenypa MNPsIMBIX H3MEPEHUH aHaJOroBbIM U LU(PPOBBIM
puOOpOM.

Jlabopamopnuvie padbomot u onvimol.

OnpeneneHue LEeHbI IeIEHUS KalIbl U3MEPUTEIBHOTO Mpubdopa.

W3mepeHne pacCTOSHUM.

W3mepenue mnomanan u oobEMa. MeToa naneTku.

W3mepeHnne BpeMeHH.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Teja.

Omnpenenenue pa3MepoB MaibIx Tea. MeTon psiioB.

[TpoBenenune uccieqoBaHus MO MPOBEPKE TMIIOTE3bl: AATBHOCTH MOJETA MIApHUKa, MYHIEHHOIO
TOPU30HTAIILHO, TEM OO0JIbllIe, YeM OO0JbIlIe BBICOTA ITYCKa.

Paspnen 2. [IepBoHayabHbIE CBEACHHUS O CTPOCHHHU BelleCTBA.

CrpoeHue BellecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl U Macchl. OIBITHI, JOKa3bIBaIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBuxenne wyactun BeniecTBa. CBSA3b CKOPOCTH JBHMKEHHMS YacTHL[ C TEMIEPATypoi.
bpoynoBckoe nBumxkenue. [duddysus. BzaumopelicTBue uacTHMIl BEIIECTBA: NPUTSIKEHUE U
OTTaJKUBaHUE.

ArperaTHple  COCTOSIHMSI ~ BEILECTBA: CTPOCHHME  Ta30B, IKUAKOCTEH U TBEPABIX
(KpucTaUIMYeCKuX) Tell. B3auMocCBsi3b MeXJy CBOMCTBAMH BEIIECTB B pa3HBIX arperarHbIx
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOBI.

Hemoncmpayuu.

Habmionenne OpoyHOBCKOTO JIBMXKEHUSI.

Hab6mronenue nuddys3un.

Habmonenue sBieHni, OOBICHSIIOMUXCS MTPUTSHKCHUEM T OTTAIKUBAHHEM YaCcTHI] BEIECTBA.

Jlabopamopnuvie pabomot u onvimeul.

OrneHka IuaMeTpa aToMa METOJIOM PSIOB (C Ucmosib3oBaHueM (pororpaduii).

OnpIThI 1O HAOIIOIEHUIO TETNIOBOTO PACIIUPEHUS Ta30B.



OnbITHI 1O OOHAPYKEHUIO NEUCTBHUS CHIJI MOJIEKYJISIPHOTO TPUTSKEHHUSL.

Pasnen 3. /IBu:keHne U B3auMo/ieiicTBIe TeJl.

Mexannueckoe neukenue. Ilyts u nepemenienue. PaBHoMepHOE U HEPAaBHOMEPHOE IBHKCHUE.
CBobosHOE MajieHne Kak MpuMep HepaBHOMEPHOTO ABWKEeHHS Tel. CkopocThb. CpemHsist CKOPOCTh PH
HEPAaBHOMEPHOM JABM)KEHUU. Pacu€r myTu U BpeMEHU JBUKEHMUSL.

['paduku 3aBUCMMOCTEW BENWYHMH, OMUCHIBAIOIIMUX JBMWKeHue. OOmue mnoHATUS 00
OTHOCUTEILHOCTH ABMXKEHUS. CI0)KEHHEe CKOPOCTEH IS TeM, IBHXKYIIMXCS MapaJuIesIbHO.

SIBnenne unepuuu. 3akoH uHepUUH. B3auMoaeicTBue Tenn Kak NpuYMHa U3MEHEHHS] CKOPOCTH
NBUKEHUs Tell. Macca Kak Mepa HMHEPTHOCTHM Teja B IOCTYHaTelbHOM JBMXKEHHH. IIn0THOCTB
BeuiecTBa. CBsA3b MJIOTHOCTH € KOJIMYECTBOM MOJIEKYJ B elMHHULIE 00BbEMa BelecTBa. CMECH U CIUIABBI.
[loBepXHOCTHAs U IMHEWHAS INIOTHOCTb.

Cuna xak xapakTepucTuka B3aumosencTBus Ten. Cuna ynpyrocta u 3akoH ['yka. 3mepenue
CHJIBI C TOMOIIBI0 TUHAMOMETpA. fIBjieHHEe TATOTEHHS U cuiia TsokecTd. Cuia TSDKECTH Ha JIPYrHx
mnaHerax. Bec Tema. HesecomocTh. CliokeHue Cui, HANpaBlICHHBIX MO OAHOW MPAMOM.
PaBnognelictByromas cuii. Cuina TpeHusi. TpeHue CKoJIbKeHUs U TPEHUE NOKOs, BA3KOE TpeHue. TpeHue
B IIPUPOJIE U TEXHUKE.

Hemoncmpayuu.

Habmronenne MexaHn4ecKoro IBUKEHUS Tela.

H3mepenune ckopocTy NPSIMOIMHENHOTO ABHXKEHHUS.

Habmtonenue siBjaeHs] MHEPIUH.

Habmtoienne n3MeHeHus: CKopocTy MU B3aUMOJIEHCTBUH TEII.

CpaBHeHue Macc 10 B3aUMOJIEHCTBUIO TEI.

CrnoxeHue cuil, HalpaBJIEHHBIX 110 OJHOW MPSIMOH.

Jlabopamopuwvie pabomol u onvimel.

OmnpezneneHue CKOPOCTH PAaBHOMEPHOIO JBIDKEHUS (IIapuka B KUJIKOCTH, MOJEIH
AJIEKTPUUYECKOTO aBTOMOOMIIS U TaK JaJiee).

Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHUS OpycKa WK IIapuKa [0 HAKIIOHHON TJIOCKOCTH.

Omnpenenenue MIOTHOCTU TBEPIOTO TeNa.

OnbITEI, JEMOHCTPUPYIOIIHME 3aBUCUMOCTh pacTsDKeHHS (AedopMariuu) TPYKUHBI OT
MIPUIIOKEHHOMN CHUIIBL.

OnbITHI, N1EMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI TPEHHUS CKOJIBXKEHHS OT CHJIbI JABJICHUS U
XapakTepa COIPHUKACAIOIINXCS IOBEPXHOCTEN.

Pa3nen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB.

Hasnenue. Cuna gaBnenus. CriocoObl yMEHbIICHUS U YBeJNIWYeHHUs AaBieHus. J[aBneHue rasa.
3aBUCUMOCTh JaBJ€HMs Ta3a oT o0bEéMa M TemmepaTypsl. Ilepenaya naBieHus TBEPABIMU TEIaMH,
KUJIKOCTSIMU M razamMu. 3akoH [lackans. [TneBMaTHYecKkue MalinHbI.

3aBUCHUMOCTh JIaBJIEHUS JKMJIKOCTH OT TIyOMHBI MOTpYyXeHHUs. [ mapocTaTuueckuil mapaaokc.
CooOmraromuecs cocynbl. ['mapaBnuueckne MexaHu3Mbl. lcnonb30BaHuE BBICOKHX JaBJICHUN B
COBPEMEHHBIX TEXHOJIOTUAX. Y CTPOKMCTBO BOAOIIPOBOAA.

Atmocdepa 3eman u atMocdepHoe aBieHue. [[puuuHbl CyIecTBOBaHUs BO3AYIIHON 000I0UKH
3emmn. Ombir Toppuuenmn. W3mepenue armocdepHOro naBieHHsA. 3aBUCHMOCTh aTMOC(hEpHOTro
JaBJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [IprOops! 11 n3MepeHust arMoc(epHOro JaBIeHHS.

JleficTBHE JXMIKOCTH W Ta3a Ha MOTPYXEHHOE B HUX TeJo. BeITamkuBaromas (apXxumenoBa)
cuna. 3akoH ApxuMmena. YCIOBHE€ BO3HMKHOBEHHWS BBITAIKHMBAIONICH (apXMMEIOBOM) CHIIBI,
noarekanue. [naBanue ten. Bo3gyxoniaBaHue.



Hemoncmpayuu.

3aBUCHUMOCTb JaBJICHUS Ta3a OT TEMIIEPaTypBhI.

Ilepenada naBiaeHuUs KUIKOCTBIO U Fa30M.

CooOmarommecs COCy/pl.

I'mnpasnnyeckuii npecc.

[IposiBnenue neicTBust aTMOCHEpPHOTO JaBICHHUS.

Cudon.

3aBUCHMOCTh BBITAIKUBAIOUICH CHUJIBI OT 00bEMa MOTPYKEHHOM B KUAKOCTh YacTU Tela U
IJIOTHOCTHU KUAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BHITCCHEHHOMW KUJKOCTH.

VYcioBue miaBaHus TEJ: IJIABAHUE WM TMOTPYKEHHE TEJl B 3aBUCHUMOCTH OT COOTHOILCHHS
IUIOTHOCTEW TEJa U KUJIKOCTH.

Jlabopamopnuvie padbomot u onvimol.

HccnenoBaHue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMa NOTPY>KEHHOMN B KUAKOCTH YACTH TeNa.

Ornpenenenne BHITAJIKUBAIOLIEH CUIIbL, ACHCTBYIOLIEH HA TEJIO, HOTPYKEHHOE B )KUAKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAJKHMBAIOLIEH CUJIbI, IEUCTBYIOIIEW Ha TENO B KUAKOCTH, OT
Macchl Tena.

OnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOIICH CHJIBI, ACHCTBYIOIICH HA TEIO B
KHUIKOCTH, OT 00bEMA MOTPYKEHHOMN B )KUAKOCTH YACTH TEJA U OT TUIOTHOCTH KUIKOCTH.

KoncTpyupoBanue apeomeTpa WM KOHCTPYMPOBAHHME JIOAKH UM  ONpEHeSieHHE €€
IrPy30I0AbEMHOCTH.

Pa3nes S. PaGoTa m MOIIHOCTB. JHeEprus.

Mexanuueckasi paboTa Juis CHJI, HallpaBJICHHBIX BJOJb JIMHUU TIepeMenieHus. MOIIHOCTb.

[TpocTeie MEXaHU3MBI: pblUar, BOPOT, OJIOK, MOJKMCIACT, HAKIOHHAS TMJIOCKOCTh, HOKHUYHBIH
MexaHu3M. MomeHT cunbl. PaBHoBecue poruara. IIpaBuno momeHTtoB. [lpumeHeHue mnpaBuia
paBHOBecHsI ppruara kK 010Ky. «3omotoe npaBuino» Mexanuku. KIIJI nmpocteix mexanusmos. [IpocTeie
MEXaHU3MBI B OBITY, TEXHUKE, ’KUBBIX OpraHU3Max.

Mexanunyeckass sHeprusi. KuHetnueckas M moTeHUHManbHas sHeprus. [IpeBpaienue omHOro
BHJIa MEXAHWYECKON YHEPTUHU B JIPYroi. 3aKOH COXPAHEHUS U MPEBPAICHUS] YHEPTUU B MEXAHUKE.

Hemoncmpayuu.

[Ipumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanue ycnoBuid paBHOBECHUS phluara.

N3mepenne KIIJ[ HakIOHHOHN TUIOCKOCTH.

N3yuenune mpaBuia peraara Jyisi OJBIKHOTO U HEMOABUKHOTO OJIOKOB.

Omnpenenenne KII/I moaBmkHOTO U HEMOABUKHOTO OJIOKA.

Omnpenenenrie paboThI CUIIBI YIIPYTOCTH TIPH MOABbEME TPY30B IMPHU TTOMOIIH MTOABMKHOTO OJI0KA.

N3ydeHune 3aKkoHa COXpaHEHUSI MEXaHUYECKOW SHEPTUH.

8 KJIACC

Pa3nen 6. TeruioBble siBJIeHHS.

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KHUHETHYECKOW TEOPUHM CTPOCHMS BemiecTtBa. Macca u
pa3Mepbl aTOMOB M MOJIeKyd. OMNbITHI, MOATBEPKIAAIOIIUE OCHOBHBIE IOJOXKEHHUS MOJIEKYJISPHO-
KUHETUYECKON TEOPUH.



Mopnenu TBEPAOTO, XKHUAKOTO M Ta3000pa3HOrO COCTOSHUN BemiecTBa. Kpucrammmdeckue u
amopdubpie Tema. ['padeH — HOBBIH MaTepuan Ui HOBBIX TEXHOJNOTUH. TEXHONOTMH MONyYCHHS
HCKYCCTBEHHBIX anMa30B. OObSCHEHHE CBOWMCTB Ta3o0B, JKUAKOCTEH M TBEPABIX TEN HAa OCHOBE
MOJIOKEHUA  MOJIEKYJISIPHO-KUHETUYECKON TeopuH. [lOBEpXHOCTHOE HATSHKEHUE, CMayUMBaHUE,
KanWUIAPHBIE sBJICHUS. TemIoBOe paclUIMpeHue M CKaThe. 3aBUCHMOCTh JaBJICHUS Tra3za OT 00béMa,
TEMIIEpaTypBbl.

Temneparypa. CBsi3b TEMIEPATYPBI CO CPEAHEN KUHETUUECKOW SHEPIUEH TEIIOBOIO IBUKEHUS
yacTull. TemneparypHsble IIKAJIbI.

Buytpennsis sHeprus. CnocoObl H3MEHEHHS BHYTPEHHEH »SHEpruu: Termjonepenaya u
COBepIICHHE pPabOThl. Buuel Temonepenauu: TEIUIONPOBOJHOCTb, KOHBEKIHS, H3JIyueHHE. Buabl
TEeIUIoNepeiauu B Ipupoze U TexHuke. HeoOpaTUMOCTh TEMIOBBIX MPOLIECCOB.

KomndectBo TemnoTel. YaenbHas TEMJIOEMKOCTh BEIIECTBA. 1EIMIIOOOMEH H  TEIIOBOE
paBHOBecHe. 3akoH HproToHa-Pruxmana. YpaBHeHHE TEIUIOBOTo OanaHca.

[InaBneHue M OTBEpAEBAHHE KPUCTAUIMYECKHX BEIIECTB. YAENbHAs TEIUIOTa IUIABJICHHUS.
[TapooOpa3zoBanue u konaeHcanus. Mcmapenue. Kumenue. YienbHas TemiaoTra mapooOpa3oBaHUS.
3aBUCHUMOCTh TEMIEPATypbl KUTIEHUSI OT aTMOC(EPHOTO AaBieHus. HachlllieHHBIH U HEHACBIIIEHHBIN
nap. Brnaxxnocts Bo3myxa.

OHeprus TOIMBA. Y IeJbHAas TEIJIOTa CrOPaHMsL.

[Tpunuuns! padoTs! Temnosbix Asurarenei. KI1/1 teruioBoro asurarens. TemnioBele ABUraTeln
1 3aIATA OKPYKAOIIEH cpefipl. TennoBsle MOTEPU B TEIUIOCETSX.

3aKOH COXpaHEHMsI U IPEBPALEHHs SHEPTUU B MEXAHUYECKUX U TEIUIOBBIX IPOIECcCaXx.

Hemoncmpayuu.

HaGnronenue GpoyHOBCKOTO ABHIKEHHMSL.

Habmronenue nuddysuu.

Habmtoienue siBieHMi MOBEPXHOCTHOTO HATSHKEHUS, CMAaYMBAHUS M KAWLISIPHBIX SBICHUM.

HaOGnroeHue TemnoBoro pacuMpeHus Tell.

V3MeHeHne naBlieHus ra3a pu U3MEeHEHUN 00bEMa U HarpeBaHUM UJTU OXJIAXKICHUU.

IIpaBuna n3MepeHus TeMIiepaTypsl.

Bunae! Tenonepenaun.

OxJaxieHne Ipu COBEPIIEHUH PaOOTHI.

HarpeBanue npu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.

CpaBHeHuE TEIIIOEMKOCTEN Pa3JINYHBIX BEILECTB.

Habmonenue kunenus.

HabmioneHne nocTosHCTBA TeMIIepaTyphl IPH MIaBJICHUH.

Mopaenu TeIIOBLIX NBUTaTEIEH.

Jlabopamopnwvie padbomot u onvimel.

OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CHUIJI MOJIEKYJISIPHOTO TPUTSKEHUSI.

OMBITHI 110 BBIPAIMBAHUIO KPHUCTAJUIOB IIOBAPEHHOM COJIM MJIM caxapa.

W3mepenue TeMieparypsl Ipy MOMOLIH KUJKOCTHOIO TEPMOMETPA U 1aTYMKA TEMIIEPATYPBHI.

OnbITh 10 HAOJIIOAEHUIO TETIJIOBOTO PACIIMPEHHS ra30B, KHUIAKOCTEH U TBEPABIX Tell.

Omnpenenenue AaBIeHUS BO3AyXa B OAJUIOHE IINPHIIA.

HccnenoBanue 3aBUCUMOCTH JAaBJICHUS BO3/lyXa OT €ro 00bEMa 1 TeMIepaTyphbl.

[IpoBepka THUMOTE3bl JIMHEHHOW  3aBUCUMOCTH  JUTMHBI ~ CTOJIOMKA  JKUJIKOCTH B
TEPMOMETPHUUECKOI TpyOKe OT TeMIlepaTypshl.

Habmioienne n3MeHeHus: BHYTPEHHEH SHEpruu Tena B pe3yibTaTe Telvionepeaayu u paboThl



BHEILIHUX CHUJIL.

HccnenoBanue sSBJICHUS TEIJIOOOMEHA MPH CMEIIMBAHUH XOJIOAHON U TOpSYEH BOIBI.

OnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOAOM INpHU TEIJIOOOMEHE C HarpeThiM
METaJUIMYECKUM [IUIMHAPOM.

Omnpenenenne MOIHOCTH TEIUIOBBIX NOTEph (3akoH HproToHa-Puxmana).

Ornpenenenne yaenbHON TEMJIOEMKOCTH BELIECTBA.

HccenenoBanue npouecca UCIapeHusl.

OrnpeneneHne OTHOCUTEIBHON BIIAXKHOCTH BO3yXa.

Ornpenenenne yAelIbHON TEIIOTHI IIABICHUS JIb/IA.

Pa3nes 7. DinekTpuyeckue M MATHUTHBIE SIBJICHHS.

Onexkrpuzanus Ten. [[Ba poja 3yeKTpudecKuX 3apsaaoB. BzaumopelicTBue 3apsKEHHBIX TeEl.
3akon Kymnona.

Onekrpuueckoe nojne. Hanpsx€HHocTh anekTpuyeckoro nois. [lpuHnun cynepno3uuuu
ANEKTPUYECKUX MOl (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsaoB. DJIEeMEHTapHbIA 3JeKTpuyeckuil 3apsaa. CTpoeHue aTtoma.
[IpoBOIHMKY, AUBIEKTPUKH U MOTYNPOBOJAHUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiaa.

ONEKTPUYECKUIT TOK. YCIOBHS CYHIECTBOBAaHUS 3JEKTPUUYECKOro Toka. McrouHuku
MIOCTOSIHHOTO TOKa. JIeMCTBUS 3NEKTPUYECKOro TOKa (TEIVIOBOE, XMMHYECKOE, MAarHUTHOE).
DNEeKTpUUECKUN TOK B METaJUIax, )KUIAKOCTSIX U razax.

Onekrpuueckas 1enb. Cuia Toka. DIEKTPUUECKOe HaIpspDKeHHE. AMIIEpMETP U BOJIBTMETP B
L[ENU TOCTOSHHOTO ToKa. CONpoTHUBIIEHNE NPOBOJHUKA. Y IEIbHOE CONPOTUBIIEHUE BEIIECTBA. 3aKOH
Owma nins yuactka nenu. [locnenoBarensHoe U napauienbHOe coenHeHne nposoauukoB. JJC B nenu
MOCTOSIHHOTO Toka. 3akoH Owma jans mnonHod nenu. IlpaBuna Kupxroda. Pacuér mnpocTeix
JJIIEKTPUYECKUX Leneil. HelnHelnble SI1eMEHTBI.

PaboTa 1 MOLIHOCTH 3JEKTpUUECKOro Toka. 3akoH Jlxoynsa-JIeHma. DnekTpuyeckue Lenu u
NOTpeOUTENH IEKTPUIECKOM sHeprun B ObITY. KOopoTKoe 3aMbikaHMe.

IlocTostHHBIE MarHWTBL. B3anMMOJEHCTBHE TOCTOSHHBIX MAarHUTOB. MarHutHoe IIoJje.
MarnuTtHoe mojie 3eMJId U €ro 3HadeHue s Ku3HU Ha 3emiie. OnbeiT Opctega. MaruutHoe moie
anekTpuyeckoro Toka. OmnbiT Ammepa. IIpuMmeHeHue »>JeKTpOMarHuToB B TexHHKe. JlelicTBue
MAarHUTHOTO TMOJs HAa NPOBOJAHMK ¢ TokoM. Cuna Ammepa W omnpeaesneHue €€ HampaBJICHHUS.
OneKTpoABUraTeab IOCTOSHHOIO TOKa. lMcrnomp3oBaHue 5SIEKTpOJABUTATENEl B TEXHUYECKHX
YCTPOMCTBAX U HAa TPAHCIIOPTE.

Oneiter ®apanes.  SIBneHune  snekTpoMarHuTHOM — mHAykumu.  IlpaBuno  Jlenna.
Onexrporeneparop. CrocoObl MOMy4eHHUS DIEKTPUYECKOW HHEPrUU. DJEKTPOCTAaHLUMU  Ha
BO30OHOBJISIEMBIX HCTOYHHUKAX DSHEPIUU. OKOJIOTHYECKHE TMpoOJIeMbl JHEPreTUKH. TOIIMBHBIE
AJIEMEHTHI U ANEKTPOMOOKIIH.

Hemoncmpayuu.

DJIeKTpU3anus Tell.

JIBa poza EeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.

YCTpOUCTBO U JEUCTBUE 3IEKTPOCKOIIA.

DnekTpocTaTHuecKast UHIYKIHSL.

3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apPsI0B.

MonenrpoBaHe CUIOBBIX JIMHUHN 3JIEKTPUUECKOTO OIS C IOMOIIBI0 OyMa)KHBIX CYJITaHOB.

IIpoBOTHUKY M AUBIIEKTPUKH.

VM cTOYHMKY TOCTOSITHHOTO TOKA.



JlelicTBUA SIIEKTPUYECKOTO TOKA.

DJIEKTPUUECKHUI TOK B )KUJIKOCTH.

I"a30Bblii pa3psa.

W3mepeHue cuibl TOKa aMIIepMETPOM.

N3mepeHne 37eKTPUUECKOT0 HapsKEHUS! BOJIBTMETPOM.

PeocTaT u MarasuH conpoTUBIICHUM.

B3auMopeiicTBuE NOCTOSIHHBIX MarHUTOB.

MopennpoBaHue HEBO3MOKHOCTH PA3AEIICHUS TOIOCOB MarHUTA.

MopenrpoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.

OmneiT OpcTena.

MaruuTtHoe 1nojie Toka. JJIeKTPOMarHur.

JlelicTBME MArHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.

DNEeKTpOABUTaTEIb OCTOSIHHOTO TOKA.

OmnbiTl Dapajes.

DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnusie pabomot u onvimel.

OnbITHI IO HAOTIOEHUIO SNIEKTPU3ALIUU TeJl IPU COMPUKOCHOBECHUH U UHAYKIIUECH.

HccnenoBanue qeHCTBUS 3JIEKTPUUECKOIO OIS HA IPOBOJAHUKH U JUDJIEKTPUKU.

COopKa 1 UCIIBITAaHHUE HIIEKTPUYECKOH IIETIH TTOCTOSHHOTO TOKA.

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, MIPOTEKAIOIIEr0 YEpe3 Pe3UCTOp, OT HAIPSHKEHUS Ha
pEe3UCTOpE U COPOTUBIICHHSI PE3UCTOPA.

OnbITh, T€MOHCTPUPYIOIINE 3aBHCUMOCTb AJIEKTPUUYECKOTO CONPOTHUBIICHUS] MPOBOJHUKA OT
€ro JUIMHBI, TUIOLAAN MOMEPEYHOr0 CEUCHUs U MaTepuara.

Omnpenenenue yenbHOro CONPOTUBIICHUS IPOBOIHUKA.

[IpoBepka mpaBuiia CIOXKEHUS HANPSXKEHUW NPU TOCIEIOBATEIHbHOM COEIMHEHHH JBYX
PE3UCTOPOB.

[TpoBepka nmpaBuiia Al CUIIBI TOKA MIPH MAPAIIIEIBHOM COEIMHEHUH PE3UCTOPOB.

Omnpenenenne DJIC 1 BHYTPEHHETO COMPOTUBIICHUS NCTOYHUKA TOKA.

[Tposepka npasun Kupxroda.

IIpoBepka BeImoMHEHHS 3aKk0Ha OMa JUIsl TOJTHOM LENH.

W3ydeHne BOIbTaMIIEPHBIX XaPaKTEPUCTUK HEJTMHEHHBIX SJIEMEHTOB (JIaMITbl HAKAJTUBAHUS WU
MOJTYITPOBOIHUKOBOTO AMO/IA).

Onpenenenne pabOThI AIEKTPUUYECKOTO TOKA, UAYLIETO Yepe3 PE3UCTOpP.

OmnpeneneHne MOIHOCTH IEKTPUUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

Onpenenenne KII/] narpesarens.

HccnenoBanre MarHUTHOTO B3aUMOJEMCTBHSI TOCTOSIHHBIX MarHUTOB.

N3yuenne MarHuTHOTO TIOJISI TIOCTOSTHHBIX MarHUTOB MPU UX 0OO0BEUHEHUHU U PA3ICICHIH.

Uccnenoanue neicTBUS AIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbI B3aUMOJCUCTBUSL KATYIIKU C TOKOM U
MarHuTa OT CUJIbI M HAMPABJICHUS TOKA B KATYILIKE M OT HAJTU4Ms (OTCYTCTBHUS) CEPICUHUKA B KaTYIIIKE.

N3yuenue AeicTBUS MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

KoucTtpyrnpoBanue u u3ydeHre paboThl AIEKTPOIBUTATEINS.

N3mepenne KIIJ[ anekTpoaBuraTeibHON YCTaHOBKH.

OMBITHI IO UCCIEAOBAHUIO SIBJICHUS 3JIEKTPOMAarHUTHONW MHAYKIUU: UCCIIEI0BAHUE NU3MEHEHUIN
3HAYEHMs ¥ HANPABJICHUS MHIYKIIMOHHOIO TOKA.



9 KUIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuueckoe JBUKeHHE. MatepuanbHas Touka. CrocoObl ONMUCAaHHWA MEXaHHYECKOTO
IBIDKEHUS: TaOMMuHBIA, Tpaduueckuii, aHamuTmueckuii. Cucrema otcuéra. OTHOCHUTENBHOCTH
MEXaHUYECKOTO JIBUKEHHUS.

BekTopHble BENWYMHBI, ONEpallMd C BEKTOpaMH, IPOEKLUUU BEKTOpa. Paauyc-BekTop
MarepualbHOM TOYKHM, MEPEMELIEHHWE Ha IUIOCKOCTU. PaBHOMEpHOE NPSIMOJMHEMHOE JBUKEHUE.
HepaBHoMepHOe mnpsimonnHeiHOe aBukeHue. CpeaHsss W MIHOBEHHAs CKOpPOCTh Tena Ipu
HEPAaBHOMEPHOM JIBU)KCHUH.

VYckopenue. PaBHOYCKOpEHHOE TIPSIMOJIMHEMHOE IBMKEHHUE. Y CKOPEHHE CBOOOHOTO MaJCHHUS.
Omnprtel [Manunest.

I'padmueckas uHTEpHpETALUS YCKOPEHUS, CKOPOCTH, IPOMIEHHOTO MyTH U MEepEeMEIIEeHUs AJIs
MPSMOJIMHEHOTO IBU>KEHHUSL.

JIBukeHue Tena, OpOIIEHHOTO MO YITIOM K TOPU30HTY.

JBuxxeHue 1mo OKpyxkHOCTH. JIuHelHas CKOpOCTb, YIJIOBas CKOpPOCTb, MEPUOJA M YacToTa
oOparlieHus: IpU PaBHOMEPHOM JIBHKEHUU MO OKPYKHOCTU. CKOPOCTh U YCKOPEHUE TIPU JBUKECHHUHU 10
OKPYKHOCTH.

Bexkrop cuibl. PaBHOAeNCTBYOIIAs CHIIA.

IlepBbiii 3axkoH Hprotona. Bropoi 3akoH Herorona. Tperuit 3axkon Herortona. IlpumHnumn
CYTIEPIIO3HUIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHHs! CKOJIbXEHUS, CHUJIa TPEHHUS MOKOs,
npyrue Buasl Tpenus. KosdduuueHt tpenus.

JIBM>KEHHE Tl 10 OKPYKHOCTHU IO I€HCTBUEM HECKOIBKHUX CHUIIL.

3akoH bepHymnu u nonbéMHas cuna kpbiia. COBpeMEHHBIE JIeTaTelIbHbIE allapaThl, CyJa Ha
MOJIBOJHBIX KPBUIbSX, aHTUKPBLUIO HA CKOPOCTHBIX aBTOMOOWIAX. [[BMKEeHHE TMoe3aa Ha MarHUTHOU
MTOAYUIKE.

Cuna TSDKECTH M 3aKOH BCEMHUPHOIO TATrOTeHMs. JIBM)KEHHE Tell BOKPYI TpaBUTALlMIOHHOTO
neHtpa (B ToM uyucie miaHer BOokpyr Comuna). [lepasi kocmuueckas ckopocts. HeBecomocTs
MIEpPErpy3KH.

PaBHOBecre marepuanbHON TOUkH. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue TBEPAOro Tena ¢
3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsokecTH.

Nmnynsec  tema. W3Menenue wummnyinbca. HWmnynsc  cunbl.  YHnpyroe ©  HEYNpyroe
B3aUMO/ICICTBUE. 3aKOHBI U3MEHEHUS U COXPAHEHHUS UMITYJIbca. PeakTUBHOE IBUIKEHHE.

Mexannueckasi paboTa 1 MOIIHOCTh. PaboTa cuil TSXKecTH, ynpyrocTtu, TpeHus. CBA3b S3HEPTUU
u pab6otel. [loTeHnuanbHas sHeprus Tena, MOJHATOTO HaJ MOBEPXHOCThIO 3eMiH. lloTeHnuanbHas
SHEprUsl CXkaToil npyxuHbl. KuHermueckas sHeprus. TeopemMa O KMHETHYECKOM SHEPIHH. 3aKOH
W3MEHEHUS U COXPAHEHNsI MEXaHNYECKON YHEPTHH.

Hemoncmpayuu.

HabumroneHne MeXaHNYECKOro IBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

CpaBHeHHE TyTeH U TPACKTOPUNA JIBHXKEHHS OJTHOTO U TOTO K€ TeJla OTHOCUTENIbHO Pa3HbIX Tell
oTcuéra.

N3mepeHne CKOpOCTH U YCKOPEHUs MPSMOIMHENHOTO IBUKEHUS.

HccenenoBanue Npu3HaKOB PaBHOYCKOPEHHOTO JIBUKEHHUSL.

Habmroienue nBH>KeHUs Tella o OKPYKHOCTH.



HaOnroneHne MexaHW4eCKHX SBICHUH, MPOUCXOAAIIMX B cucTeMe oTcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBI)KEHHH OTHOCUTENILHO KaOMHETa (PU3UKH.

Habmonenue paBHOBecus Ten, cBOOOIHOTO MaJCHUs, KOJICOaHUsI MasTHUKA B MHEPLUUAIBHBIX
CUCTEMaX Kak IOATBEPKICHUE IPUHILINIIA OTHOCUTEIbHOCTH.

3aBUCHUMOCTb YCKOPEHMS T€JIa OT €r0 MAacChl U JIEHCTBYIOIIEH Ha HETO CUJIBL.

HaOnroneHnue paBeHcTBa CUJI IPU B3aUMOACHCTBUM TEII.

M3MmeHeHne Beca Tea IpU yCKOPEHHOM JBUKCHHH.

Ilepenavya nMIrysibca Ipyu B3aUMOJEHCTBUU TEIl.

ITpeoOpa3oBaHus 3HEPruM MpHU B3aUMOAECHCTBUU Tell.

CoxpaHeHue UMITyJIbCa IPHU AOCOIIOTHO HEYIPYTOM B3aHMOACHCTBHH.

CoxpaHeHue UMITyJbca IPU YIPYroM B3aUMOAEHCTBUM.

Habumronenne peakTHBHOTO JBUKEHMUS.

CoxpaHeHue 3Hepruy Npu CBOOOTHOM MaJCHHH.

CoxpaHeHue Hepruu Npy JBMKCHUH TENa MO JEHCTBUEM IIPYKUHBL.

Jlabopamopnusie pabomot u onvimeol.

KoHcTpynpoBanue Tpakra Juisi pa3roHa U JalbHEUIIEr0 PABHOMEPHOIO JBUKCHMS IIApUKa WIH
TEJEKKH.

Omnpenenenne cpeaHel CKOPOCTH CKOJBKEHHUS OpyCKa WM JBIDKEHHS MIapUKa 110 HAKIOHHOM
IIJIOCKOCTH.

Onpenenenue ycKopeHus Tela Ipyu paBHOYCKOPEHHOM JIBU)KEHUU 110 HAKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IYTH OT BpPEMEHU IpU PAaBHOYCKOPEHHOM JABW)XEHHU 0e3
Ha4YaJIbHOM CKOPOCTH.

[TpoBepka rUNoOTE3BI: €CIU MPU PAaBHOYCKOPEHHOM JIBUKEHHUH 0€3 HadaJlbHOW CKOPOCTH IYTH
OTHOCSITCS KaK Psii HEYETHBIX YHMCENl, TO BPEMEHA OJIMHAKOBBI.

HccnenoBanue ABMKEHUS Tesa, OPOIIEHHOTO MOJT YIJIOM K TOPU30HTY.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHSI OT CHJIBI HOPMaJIbHOTO JaBJICHHUS.

Ornpenenenne ko3P uimeHTa TPEHUSI CKOIbKESHHUS.

Omnpenenenne KECTKOCTU MPYKUHBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI YOPYTOCTH, BO3HHMKAIOUIEH B MpYyKWHE, OT CTENEHU
nepopMaIy Npy>KuHBI.

Onpenenenue pabOTHI CHIIBI TPEHHS NP PABHOMEPHOM JBM)KEHUH Tella MO0 TOPU30HTAIBHOM
MTOBEPXHOCTH.

Omnpenenenne paboOThI CHIIBI YIIPYTOCTH MPH MOABEME Ipy3a ¢ UCTIOIb30BAHUEM HEMOIBH)KHOTO
Y TIOJIBM>KHOTO OJIOKOB.

Pa3znen 9. Mexann4yeckue Koj1e0aHUS U BOJIHBI.

KonebarenbHoe nBuxkenne. OCHOBHbIE XapaKTEPUCTUKH KojeOaHUIl: MEpHoj, YacToTa,
ammuintyna. [apMmonunueckue konebanus. 3aTyxaromue KoseOaHus. BruiHyXaeHHble KojeOaHus.
Pesonanc.

MareMaTHuecKuii W TPYXKHHHBIM MasTHUKH. [IpeBparieHue sHepruud mpu KosebdareabHOM
JBUKECHHM.

Mexannueckue BoaHBI. [IpogonbHble M nonepedHble BOJIHBL. CBONCTBA MEXAHMUYECKHUX BOJIH:
uHTephepeHms U audpaknus. [imHa BOTHBI U CKOPOCTh €€ pacrpocTpaHeHHs. MexaHudecKue
BOJIHBI B TBEPJOM TeJ€, CEHCMUYECKHUE BOIHBI.

3Byk. PacnpocTpaneHue u oTpakeHue 3ByKa. | pOMKOCThH 3ByKa M BbICOTa TOHa. Pe3oHaHC B
akyctuke. MH(ppa3Byk U yiabTpa3Byk. Mcnons3oBaHue yabTpa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.



Hemoncmpayuu.

Habmionenue xonebanuii Ten mo AEHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.

Habmionenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

Habumonenne BbIHYX/I€HHBIX KO€0aHUI U pe30HaHca.

Pacrnipoctpanenne npoJoabHBIX U IONEPEYHBIX BOJIH (HA MOJIENH).

Habmonenue unrepdepeHuny u AMQpakiuy BOJIH HA TOBEPXHOCTH BOJIBI.

Habmtoienue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHYECKUI PE30HAaHC.

Jlabopamopnwvie padbomot u onvimel.

Onpeznenenne 4acTOTHI U MEPHOAA KOIeOaHUH MaTeMaTHYECKOT0 MasiTHUKA.

Omnpenenenne 4acToThl U Meproia KoiaeOaHui Npy>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH TEPHOA KOJICOaHUH Tpy3a Ha HUTH OT JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH MEPHOIA KOJICOAHNH MPYKMHHOTO MasiTHUKA OT MacChl TPy3a.

[IpoBepka HE3aBUCHMOCTH MepHOJa KoleOaHWil Trpy3a, MOJBEIICHHOTO K JIEHTE, OT MAacChl
rpy3a.

OnBITHI, JEMOHCTPUPYIOUINE 3aBUCUMOCTh MEpHoAa KoJIeOaHWl MPYKHUHHOTO MasTHUKA OT
MacChl Tpy3a U KECTKOCTU IPYKUHBI.

W3mepeHne yckopeHus cBOOOAHOIO MaJCHHUS.

Pa3nes 10. DiieKTpOMAarHuTHOE 10JIe M 3JIEKTPOMATHUTHbIE BOJIHbI.

DNEeKTPOMarHUTHOE MoJie. DJIEKTPOMarHUTHbIE BOJNHBI. CBOWCTBA 3J€KTPOMAarHUTHBIX BOJIH.
[lkana 371€KTPOMAarHUTHBIX BOJIH. Mcrnosnb3oBaHMe 37I€KTPOMAarHUTHBIX BOJH JJISi COTOBOM CBS3H.
Paguonoxamnus. KocMuueckas cBsizb.

OnexkTpoMarHuTHas mpupoaa cBeta. CkopocTb cBera. BosHOBBIE CBOlMCTBa  CBeTa:
uHTephepeHus U AudpaKius.

Hemoncmpayuu.

CBolicTBa JIEKTPOMArHUTHBIX BOJIH.

WnTepdepenius u qudpaxuus cBera.

Jlabopamopnuvie padbomot u onvimol.

N3ydeHne CBOMCTB 3J1€KTPOMAarHUTHBIX BOJIH C TOMOIIIbI0 MOOMIJIBHOTO TenedoHa.

[IpoBenenHue onpITOB IO HAOIIOIEHNIO HHTep(EepeHINH U TU(PAKIINN CBETA.

Pa3znea 11. CBeToBLI€e IBJICHHUS.

JlyueBas Moxenb cBeTa M reoMmerpuueckas onrtuka. Mcrounuku csera. IIpsMonnHeliHOe
pacnpoctpanenue ceta. 3atMeHust ConHua u Jlynsl. Otpaxenue csera. Ilnockoe 3epkano. 3akoH
orpaxkeHus cBeta. [loctpoenne nzodpaskeHuit, CHOPMUPOBAHHBIX 3€PKATIOM.

[Ipenomnenue cBera. 3akoH npenomieHus cBera. [lonHoe oTpakenue cBera. Mcnonp30oBaHue
MIOJIHOTO OTPa)KEHUS B ONITUYECKUX CBETOBOJIaX, ONTOBOJIOKOHHAS CBS3b.

Jlunza, xom mnydeit B smH3e. Dopmyna ToHKOW JsmH3BL [locTpoeHune W300paKeHHI,
c(OpMUPOBAHHBIX TOHKOM JuH30M. OnTruyeckas cucreMa (poroamnmnapara, MUKPOCKOINA U TEJIECKOIa.
I'ma3, kak ontuyeckas cucreMa. biin30pyKkoCTh U JAIBHO30PKOCTb.

Paznoxenne Gemoro ceera B crekTp. OmbiTel HpioToHa. CrOKEHHE CHEKTPAbHBIX IIBETOB.
Jucnepcus ceera.

Hemoncmpayuu.

[IpamonuHeiHOE pacIpOCTpaHEHUE CBETA.

OtpaxkeHue CBeTa.

[Tomy4yeHnue n300pakeHMiA B TNIOCKOM 3€pKaJie.



[Ipenomienue cBera.

OnTHyeckuii CBETOBOI.

Xon yueit B coOuparomei JuHse.

Xox JIydeil B paccenBarolleH JIMH3E.

[Tony4yenue n300paKeHUii C MOMOIIBIO JIMH3.

[Tpunuun peiictBus goroanmnapara, MUKPOCKONA U TEJIECKOIA.

Mopens riasa.

PaznoxeHnue 6e10ro cBera B CIEKTP.

[Tony4yenue Oenoro ceera Mpu CIOKEHUU CBETA PA3HBIX L[BETOB.

Jlabopamopuusie pabomot u onvimol.

HccnenoBanue 3aBUCUMOCTH yIJla OTPAXKEHUsI CBETOBOTO Jiyya OT yrijia MaJeHusl.

N3ydeHue cBOMCTB U300pakeHUs B INIOCKOM 3€pKaJle.

HccnenoBanue 3aBUCUMOCTH YIJIa IPEOMIICHUS OT yIJIa MMaJeHUsl CBETOBOTO Jiyya Ha FPAHULIE
«BO31YyX—CTEKJIO».

[Tony4yenue n300paXkeHU C MOMOIIBIO COOUPAIOLIECH JTHH3BI.

Onpenenenue GOKYCHOIO PaCCTOSHUS U ONTUYECKOHN CHUJIBI COOMpArOILEei TUH3BI.

OnbITHI IO PA3JI0KEHHIO OEIOro CBETa B CHEKTP.

OnBITH IO BOCTIPHUSTHIO I[BETA MIPEMETOB MPH UX HAOIIOCHUN Yepe3 IIBETOBBIE (PHITBTPHI.

Pa3nen 12. KBaHTOBBIE sIBJICHUS.

OmnbiTel Pesepdopna u mmanerapuas mognens aroma. Mogens aroma bopa. Mcmyckanue u
IOTJIOIIEHUE cBETa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PaagnoaktuBHOCTH. Anbda-, 6eTa- u raMma-u3nydeHus. CtpoeHue aroMHoro sijipa. HyknoxHnas
MoJZienb aTroMHoro snapa. M3oronsl. PangnoaktuBHele nmpeBpamienus. [lepron momypacnaga aTOMHBIX
anep. JlelcTBUe PaJMOAKTUBHBIX W3IY4EHHH Ha JKUBBIE OPraHU3MBbl. 3allluTa OT PagUOaKTHBHOIO
U3ITy4EHUS.

SnepHple peakuuu. 3aKOHBI COXpPAHEHMs 3apslOBOTO M MacCOBOIO YHMCEN. DHEPIus CBA3U
aTOMHBIX sanep. Csi3p Macchl U 3Hepruu. Peakuuu cuHTe3a U neneHus sjep. VcTouHUMKHM sHepruu
ConHua u 3B€31. SnepHas sHepreTHKa. JKOJIOTHYECKUE MPOOIEeMBbl IEPHON SHEPTETUKH.

Hemoncmpayuu.

CrieKTpbl U3JIy4€HHUS U TIOTJIOMICHHUS.

CrexTpbl pa3aMyYHbIX I'a30B.

CnexTp BoaoOpo/a.

Habmonenue TpekoB B kamepe Buibcona.

Pabora cuérurka MOHU3UPYIOIUX U3TYUESHUH.

Perucrpanus u3inydeHus IpUpOIHBIX MUHEPAJIOB U MPOJYKTOB.

Jlabopamopnwvie padbomot u onvimol.

HabmroieHue CromHbIX ¥ IMHEHYaThIX CIIEKTPOB U3JIyUEHUS.

HccnenoBanue TpeKOB: HW3MEpPEHUE OSHEPruM YacTHIBl 1O TOPMO3HOMY TyTH (1O
¢dororpadusam).

W3mepenue paanoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 1AM MOIYIb.

[ToBTOpUTENHEHO-0000IIAIONTNI MOIYIb TPEAHA3HAYECH Ui CHUCTEMAaTH3allud U O00O0OIICHHS
IPEIMETHOIO COJIEpKAaHUA U OIBbITa JEATEIbHOCTH, HMPUOOPETEHHOIO NMPH HM3Y4YEHUH BCErO Kypca
¢bu3ukn yriayOn€HHOrO ypoBHS, a TaKXkKe JJIs MOArOTOBKM K OCHOBHOMY I'OCYJapCTBEHHOMY JK3aMEHY
o Gpu3HKe.



B mponecce m3ydeHus JaHHOTO MOIYNS PEATM3YyIOTCS M IOIYdYaroT AalbHEiliee pa3BUTHE
yueOHbIe JEHCTBHs, 00eCIeunBalONIie JOCTI)KEHUE MPEJAMETHBIX M METAlpeJMETHBIX pPe3yJIbTaToB
o0y4enus, GopMUPOBAaHHE €CTECTBEHHO-HAYYHON IPaMOTHOCTH: OOBSICHEHHE M OMMCAHUE SIBJICHUN Ha
OCHOBE TNPUMEHEHUS (DU3MYECKUX 3HAHUH, HCCIENOBATENbCKHE NEHCTBHS (BBIABHKCHHE THUIIOTES,
MOCTAaHOBKA LEJIU U IJIAHWUPOBAHUE UCCIICIOBAHUS, aHAJIN3 JAHHBIX M MTOJyYSHHE BBIBOIOB).

[IpennmournurtensHOil GopMOI OCBOCHHS MOAYINS SIBISETCS MPAKTHKYM, IpOrpaMma KOTOPOTO
BKJIIOYAET:

pelIeHue 3a1a4, OTHOCAIINXCSA K Pa3IMYHbIM pasjenaM U TeMaM Kypca (U3UKH, B TOM YHCIe
3a7a4, MHTETPUPYIOIINX COACPKaHUE Pa3HBIX PAa3/IeIioB;

BBITIOJIHEHUE JIAOOPATOPHBIX PAadOT M OMBITOB (BKJIIOYAs pabOTHI M OMBITHI U3 TEpeuHeil K
paszenam Kypca) B YCIOBUSX CAMOCTOSATENILHOTO IUIAHMPOBAHUS MIPOBEACHUS MCCIIE0BAHNUS, BEIOOPA
1 000CHOBaHUS METO/1a U3MEPEHHSI BETTMUNH, COOPKH SKCIIEPUMEHTAIBHON YCTaHOBKH;

BBINTOJIHEHUE TPOOIEMHBIX 3aJaHUN TMPAKTHKO-OPHEHTUPOBAHHOTO XapakTepa (3aJaHusi Io
€CTECTBEHHO-HAyYHOH I'PaMOTHOCTH ), B TOM YHUCIIC 3aJaHUH C MEKIPEIMETHBIM COACPKaHHUEM;

paboTy HaJ TPYNIOBBIMH WM MHIMBHIYAIBHBIMH IPOEKTaMH, CBSI3aHHBIMU C COJEpKaHHEM
Kypca (pU3UKH.

M3ydeHne MOBTOPUTEIHHO-0000INAIOIIETO MOIYIsl MOKET 3aKaHYMBAThCS MPOBEICHUEM
JIMAarHOCTUYECKON paboThl 3a Kypc (PM3MKM YIIIyOJIEHHOTO YPOBHS, BKIIIOYAIOMIEH 3aJaHHS Pa3HOIO
YPOBHSI CIIO)KHOCTH. Pe3ynbTaTsl BHIIOJHEHUSI THAaTHOCTUYECKON paboThl MOTYT IOKa3bIBaTh CTEIIEHB
TOTOBHOCTH OOYyYarOmMXCsl K OCHOBHOMY TOCYJapCTBEHHOMY O5K3aMEHy IO (HU3UKE, a TakKe
CBHJIETEIILCTBOBATH O JIOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU I'PAaMOTHOCTH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YIJYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3ydyenue Gpu3uKu Ha ypOBHE OCHOBHOIO OOLIETO 0Opa30BaHMS HAIPABICHO HA JIOCTHKCHUE
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YIbTATOB.

JIMHHOCTHBIE PE3YJIBTATbBI

B pesynbrare nzydenus Gpu3nku Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHus y 00y4aroIIerocs
OyayT cOpMUPOBAHKI CIEAYIONTNE TNYHOCTHBIC PE3yIbTAThl B HaCTH:

1) nampuomuueckozo eocnumanus:

MPOSIBIICHUE WHTEpeca K UCTOPHUH U COBPEMEHHOMY COCTOSIHHUIO POCCHHCKOW (PU3NUYECKOM
HayKH;

[IEHHOCTHOE OTHOIIEHHE K IOCTHXKEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) epartccoanckozo u 0yxo8Ho-HPABCMEEHHO20 60OCHUMAHUA:

TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXXICHHHM OOIIECTBEHHO 3HAYMMBIX U ITHUYECKHX
mpo0JieM, CBA3aHHBIX C IPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN (DU3UKH;

OCO3HAHUE BAKHOCTH MOPATbHO-3TUUECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) acmemuueckozo éocnumanus:

BOCIIPUSITUE JCTETHYECKUX KadyecTB (U3MYECKOM HayKku: €€ TapMOHUYHOTO TMOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JTJAKOHUIHOCTH;

4) yennocmu HayuHo20 NO3HAHUA:

OCO3HaHHE [IEHHOCTU (PU3MUecKOi HAyKH KaK MOIIHOTO MHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
Pa3BUTHSA TEXHOJIOTUI, BAXKHENIIEH COCTABIISIIOIEN KYJIbTYPHI;

OpUEHTAIlMs B JCSITENTbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4YHBIX MpEACTaBIEHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIBL;

pa3BUTHE HAYYHOU JIFOOO3HATEIFHOCTH, MHTEPECA K UCCIIEI0BATEIbCKOM IEATETbHOCTH;

5) gpopmuposanun Kyaomypot 300p06bs U IMOUUOHATILHO20 ONAZONONYUUA:

OCO3HAHUE IEHHOCTH 0e30macHOro o0pasa >KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE,
BOXHOCTH TIPAaBWJI OE30MaCHOTO TOBEJCHHS Ha TPAHCIOPTE, HA JOpOTax, C JJICKTPUYCCKUM U
TEIJIOBBIM 00OPY/IOBAaHUEM B IOMAIIIHUX YCIOBUSX;

c(hOpMUPOBAHHOCTh HaBbIKA pediiekcuu, MPU3HAHKWE CBOETO MpaBa Ha OMIMOKY M TaKOTO e
MpaBa y Ipyroro 4eioBeKa;

6) mpy0oeozo eocnumanun:

aKTHBHOE y4YacTHE B PEUICHWU TPAKTUYECKUX 3a1ad (B pamMKax CEeMbH, 00pa30BaTEIbHOU
OpraHu3aIyy, TOPo/a, Kpasi) TEXHOJOTHUYECKOM M COIMAIbHON HAIPaBIECHHOCTH, TPEOYIONIUX B TOM
gucie u PU3nUecKnX 3HaAHUMH;

WHTEPEC K MPAKTUYECKOMY H3YICHHIO PO ECCUil, CBI3aHHBIX C (PU3UKOM;

7) 9K0J102UYEeCKO20 60CRUMAHUA:

OpUEHTAIlMsl Ha TMpUMEHEHHEe (U3NYECKUX 3HAHWH [UIsl pelieHHus 3aJad B oljactu
OKpY’Kalollled cpejbl, IUIAaHUPOBAHHUS TMOCTYNKOB M OIEHKM KX BO3MOXKHBIX MOCIEICTBUM ISt
OKpY>Karollen Cpeibl;

OCO3HaAHUE TJIO0AIBHOTO XapaKTepa IKOJIOTHISCKUX MPOOJIEM U ITyTeH UX PEIICHUS;

8) adanmauuu K uzmMeHAIOWUMCA YCI06UAM COUUATbHOIU U RPUPOOHOIL CPEObL:

MOTPEOHOCTh BO B3aMMOJICHCTBHH TIPH BBITTOJIHEHUH WCCIICIOBAHUM U MPOCKTOB (PU3MUECKOU



HAIpaBJICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSAM JIPYTHUX;

MOBBIIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO IeSTEIbHOCTh;

noTpeOHOCTh B (POPMHUPOBAHMM HOBBIX 3HAHUHM, YMEHHMH (QOpPMYIUpOBATH WAEH, MOHATHS,
THIIOTE3BI O (PU3NIECKUX OOBEKTaX U SIBICHUSIX;

0co3HaHME Ae(PUINTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 0071acTH (PU3UKHU;

IUTAHUPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUH;

CTpEeMJICHHE aHAIM3UPOBATh M BBIABIIATH B3aUMOCBSI3H MPHUPOJBI, OOIIECTBA U SKOHOMHUKH, B
TOM YHCIIE C HCIIOJIb30BaHNEM (QU3MUECKUX 3HAHHM;

OLICHKA CBOMX JICHCTBUII C y4ETOM BIMSHUS Ha OKPY)KAIOIIYIO CPETY, BO3SMOXKHBIX TII00ATBHBIX
IIOCJIEZCTBHUM.

METANPEAMETHBIE PE3YJIbTATHI

B pesynbTare ocBOeHMsI MporpaMmbl 10 GpU3UKE HA YPOBHE OCHOBHOI'O 00IIEro 00pa3oBaHus y
oOyuvaromerocst  OyayT  chOpMHUpOBaHbBI ~ MeTampeJMeTHble  pe3yJbTaThl,  BKJIIOYAIOIINE
[I03HaBaTeNIbHbIE YHUBEPCAIbHbIE yyeOHbIEe EHCTBHsI, KOMMYHUKATUBHbIE YHUBEpPCAJIbHbIE YueOHBIC
JeUCTBUS, pEryISTUBHbIC YHUBEpCAIbHbIE YUeOHbIE 1EHCTBHS.

IMo3naBaTe/IbHbIe YHUBepPCATbHbIE yueOHbIe AeiicTBUS

Ba3oBble 1oruveckue aeicTBUA:

BBISBIISIT M XapaKTePH30BaTh  CYIIECTBEHHBIE  MPHU3HAKH  OOBEKTOB  (SBICHHIA),
KJIacCU(UIIMPOBATH UX;

BBISBIISATh 3aKOHOMEPHOCTH M NPOTHBOPEUMsT B paccMaTpuBaeMbIX (akTax, JaHHBIX H
HaAOJIOACHUAX, OTHOCALIMXCS K (PU3MUECKUM SIBIICHUM;

BBISIBJIATh IPUUMHHO-CIIEICTBEHHBIE CBSA3M NPU M3YYEHUHU (PU3MUECKUX SIBICHUI U MPOLECCOB,
JieNaTh BBIBOJBI C HCIOJb30BAHHMEM [JEAYKTHBHBIX M HMHJYKTUBHBIX YMO3aKJIIOYEHUH, BBIJIBUTATh
TMIIOTE3BI O B3aUMOCBA3X (PU3NYECKUX BEJTUYNH;

CaMOCTOSITENIbHO BBIOMpPATh CIOCOO peuieHus y4eOHOl Qu3nyeckoi 3anauu (CpaBHEHHE
HECKOJIbKUX BAapHAHTOB pEIIeHUs, BBHIOOp Hamboyiee TMOAXOMANIET0 € YYETOM CaMOCTOSITEIHHO
BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBble ncciiefoBarebcKue 1eicTBUSA:

UCIIOJIb30BaTh BOIIPOCHI KAaK MCCIIEI0BATEIbCKUI HHCTPYMEHT ITO3HAHMS,

IPOBOJIUTH IO CAMOCTOATENBHO COCTABJICHHOMY IUIaHY OIIBIT, HECIOXKHBIN (pu3nuecKuii
HKCIEPUMEHT, HEOOJIbIIIOE UCCIIe0BAaHUE (DU3MUYECKOTO SBICHUS;

OLICHMBaTh Ha MPUMEHHUMOCTb M JOCTOBEPHOCTb HH(OPMAIMIO, TOJYYEHHYI0O B XOJe
WCCIICIOBAHHSI WJTH SKCTICPUMEHTA,;

CaMOCTOSITENILHO (HOPMYyTUpOBaTh OOOOIICHMST M BBIBOIBI IO pe3yiIbTaTaM IPOBEAEHHOTO
HaOJIIOICHNS, OTIBITA, NCCIICTOBAHHS,

NPOTHO3UPOBATh BO3MOXKHOE JANbHEHIIee pa3BUTHE (U3MUECKUX TPOIECCOB, a TaKKe
BBIJIBUTATh TPEATNOI0KEHUS 00 X Pa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Paborta ¢ nnopmanmeii:

IPUMEHSTH Pa3IMYHbIe METO/bI, HHCTPYMEHTHI U 3aIpOChI IPU MOUCKE U 0TOOpe MH(OpMaIiu
WIN JaHHBIX ¢ YY4ETOM MPEATIOKEHHOHN yueOHOoH pusnueckoii 3a1aun;

aHaAJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATh UH(OPMALIMIO PA3INYHBIX BUAOB U
dhopm mpecTaBIeHNUS,

OLIEHMBATh HAJAEKHOCTh HMHPOPMALUU IO KPUTEPHUSIM, HPEUIOKEHHBIM YUUTEIEM WM



c(OpMyYIHPOBAHHBIM CAMOCTOSITENIBHO;

CaMOCTOSITENIFHO ~ BBIOMpATh ONTUMAIbHYIO (OpMy TpeAcTaBieHUs HHPOpPMAUH U
WLUTIOCTPUPOBATh pEIlacMble 33/1a4l HECIOKHBIMH CXeMaMH, TuarpaMMaMu, MHOH rpadukoit u ux
KOMOMHAIIHSIMH.

KoMMmyHuKkaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBHUSA:

B Xo0Jle 00CyX/eHus yueOHOro MaTepuaia, pe3ysbTaToB JaOOpaTOPHBIX PabOT M MPOEKTOB
3aJjaBaTh BOIIPOCHI IO CYIIECTBY 00CYK1aeMOM TEMbI U BbICKa3bIBaTh UJCH, HAIICJICHHbIC HA PEIIEHUE
3aJjauu 1 NoJiiep kanue OnaroxenaTeaIbHOCTH OOLICHHUS;

COIIOCTABJIATh CBOM CYXKIEHUS C CYKICHHSIMM JPYTrUX YYaCTHUKOB AMAJIOra, oOHapy>KUBaTh
pa3IM4MUE U CXOICTBO MO3ULIMIA;

BbIpaXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTABJIATH PE3YJIbTAaThl BBITOJHEHHOTO (U3UYECKOTO OMbITa (IKCIIEPUMEHTA,
HCCTIEI0OBAHUS, TIPOEKTA);

NOHUMaTh W HCHOJb30BaTh NPEUMYILECTBA KOMAHAHOM M WHAWBUAYaJIbHOM palbOThI INpH
peleHNH KOHKPETHON (PU3NYECKOl Mpo0IIeMBl;

OPUHUMATD 1€ COBMECTHOM JESTENbHOCTH, OPraHU30BbIBATh JEHCTBUS MO €€ JOCTUKEHHUIO:
pacrpenenarb posid, 00CYyXJIaTh MPOLECCHl U Pe3yabTaThl COBMECTHOW PabOThl, 0000IIaTh MHEHUS
HECKOIBKHX JIIOJICH;

BBIIIOJIHATh CBOKO 4YacTh pabOThl, JOCTUrasi KauyeCTBEHHOIO pe3yjbTaTa II0 CBOEMY
HAIpPAaBJICHUIO U KOOPAUHUPYS CBOU JIEUCTBUS C APYTUMU YJI€HAMH KOMaH/Ibl;

OLICHMBAaTh KAayeCTBO CBOET0 BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUSM, CaMOCTOSATEIbHO
c(OpMyYIHPOBaHHBIM YYaCTHUKAMH B3aUMOAECHCTBHSL.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbBIE 1eCTBUSA

Camoopranusanus:

BBISBIIATH MPOOJEMBI B JKU3HEHHBIX W YUYEOHBIX CUTYalUsX, TPEOYIOUIMX Ui pelieHHs
¢bu3nUecKux 3HaHUH;

OpUEHTUPOBATHCS B PAa3IMUHBIX MOAXOAAX MPHUHATHUS pelleHud (MHAUBUAYAJIbHOE, MPUHSITHE
pelIeHus B IpyMIe, IPUHITHE PEeIIeHUH TPYIIoii);

CaMOCTOSITENIbHO COCTAaBJIATh AITOPUTM peleHUs] GU3NYECKOM 3aaun WK IJIaH UCCIIEIOBAHUS
C Y4€TOM HMMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh MpeiJiaraeMble
BapHUaHThI PEIICHUH;

JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJVIEKT:

JIaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IpeJuIaraTh IUIaH €€ H3MEHEHMUS,

OOBSACHATh NPUYMHBI JIOCTHKEHUS (HEJOCTHMKEHHS) pEe3yJIbTaToB JAESTeNbHOCTH, JaBaThb
OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBIIOJHEHUS (PUIUUECKOTO
UCCIIEIOBaHUsl MM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, W3MEHHBIIMXCS CHUTYallHi,
YCTAHOBJICHHBIX OLIMOOK, BOZHUKIINX TPYTHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTaTa LEIH U YCIOBHUSM.

CTaBUTh ceOsl HA MECTO JPYroro 4esioBeKa B XOJ€ CIIOpa WM JUCKYCCHH Ha HAyYHYIO TEMY,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro.

IPU3HABaTh CBOE MIPABO Ha OMIMOKY MPH pelIeHnH GU3NYECKUX 3a/1a4 WU B YTBEPKICHUAX HA
Hay4HbIE TEMBbI U TaKOE K€ MPaBo APYTroro.



IMPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOyueHust ¢ 7 kaacce NpeAMETHBIE Pe3yJbTaThl HA YIIyOJIEHHOM YPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Yy OOYUAIOIIMXCS YMEHU:

UCTIOJIB30BaTh MOHATHSA: (U3NYECKUE M XMMHYECKHE SIBJICHUS, HAOJIOJICHHE, SKCIIEPUMEHT,
MOJIeJIb, THIOTE3a, €OUHULBI (PU3MUECKUX BEIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemiecTBa  (TBEpHOE, IKUAKOE, Tra3000pa3HOE), MEXaHMYeCKoe JBI)KEHUE (paBHOMEpHOE,
HEpaBHOMEPHOE, MPSMOJIMHENHOE), TPAeKTOpus, paBHOJEHCTBYIOImas cuwi, aegopmauus (ynpyras,
IUIACTHUYECKas ), HEBECOMOCTh, COOOILAIOIINECS COCY/IbI;

YBEpEHHO pa3nuyaTh sBiIeHUS (IudQy3us, TEmIoBoe [BUKCHHE YaCTHIl BEIIECTBa,
paBHOMEpPHOE ABM)KEHHE, HEPAaBHOMEPHOE IBM)KEHHE, MHEPLUs, B3aUMOJICHCTBUE TEJ, PaBHOBECHE
TBEPABIX TEN C 3aKPEIIEHHOM OChbIO BpAIllEHUs], Iiepeaaya JaBjieHUs] TBEPABIMU TeJIaMH, KUAKOCTIMU
U razaMmy, atMocepHOe [aBJCHHE; IUIaBaHUE TeEJ, MPEBpAIlEHUs MEXAHWYECKOM HHEpruu) IO
OINMCAHMIO UX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OINBITOB, AEMOHCTPUPYIOLIMX AaHHOE (hPU3NYECKOe
SIBJICHUE;

pacrio3HaBaTh IMPOSBICHUE M3YYCHHBIX (PM3NYECKUX SIBICHUH B OKpYXarolleM MHpe (B TOM
yuciae (GU3NYEecKUe SIBICHUS B IPUPOJE: MPUMEPHI JBIXKEHUS C Pa3IMUYHBIMU CKOPOCTSIMU B JKUBOM U
HEXHUBOW MpPHUPOJE, ACUCTBUE CHJI TSKECTH, TPEHHUS, YINPYrocTU B IPUPOJIE M TEXHUKE, BIMSIHUE
aTMOC(EepHOTO JaBJIICHUS Ha JKUBOW OpraHM3M, IUTaBaHUE PbIO, pblUard B TEJE YEJOBEKA), IPU ITOM
MIEPEBOJUTh IMPAKTUUYECKYI0 3aJadyy B Y4eOHYIO, BBLACIATH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKH)
(bu3NYECKUX SIBICHUN;

ONKCBHIBATh HU3y4YEHHbIE CBOICTBa Tel W (U3MYECKUE SBJICHUS, WCHOJb3yd (u3nyecKkue
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA, BPEMs, MyTh, CPEIHSS CKOPOCTb, CHJIa YIPYTOCTH,
cujla TSUKECTH, BEC Tella, CHJla TPEHUs, JaBlI€HHE TBEPAOro Tela, AAaBICHUE CTON0A KHUJIKOCTH,
BBITAJIKUBAOIIAs CUJIa, MEXaHUYecKasi paboTa, MOLHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KOO HHUIIUEHT
MOJIE3HOTO JEWCTBUS MEXaHM3MOB, KHUHETHYECKas W IOTCHLHUAIbHAs SHEPrusi), NpU OIMUCAHUU
MPaBWIbHO TPAaKTOBaTh (PU3NYECKUN CMBICH MCIOJB3YEMbIX BEJIUYMH, UX O0O3HAUYEHUS U E€AMHUIIBI
(Gu3NYECKUX BEJIMYMH, HAXOOUTh (OPMYJbl, CBS3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEIWYHHY C
JIPYTMMHU BEIMYMHAMU, CTPOUTH IpaUKN U3yUEHHBIX 3aBUCUMOCTEN (PM3NYECKUX BEJINYHH;

XapaKTepu30BaTh CBOMCTBa TeJ, (U3WYECKUE SBICHHMS M IPOILECCHI, MCIONb3ys IpaBuia
CIIO’)KEHHsI CWJI (BJIONIb OAHOM mpsiMoil), 3akoH ['yka, 3axoH Ilackans, 3akoH Apxumena, NMpaBHIIO
paBHOBecHsl pblyara (0J0Ka), «30JI0TO€ MPABUJIO» MEXAaHUKH, 3aKOH COXPAHEHUS MEXaHHYeCKOH
SHEpIuu, MPH ATOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3alHCHIBATh €r0 MaTeMaTHYeCKOoe
BBIPAXECHHUE;

CTPOUTH MPOCThIe PUZNYECKUE MOJIETH PEATTbHBIX 0OBbEKTOB, NMPOILIECCOB U SIBJICHUM, BBIJCIATD
IIPU 3TOM CYILECTBEHHBIE U BTOPOCTENIEHHbIE CBOMCTBA OOBEKTOB, MPOIIECCOB, SBJIECHUN, TPUMEHATH
¢buznueckre MoJienu JUisl 00bsICHEHUS (PU3HUECKUX MPOIIECCOB U pelleHHs yueOHbIX 3a/1a4;

OOBSACHATh (PU3MYECKHE SBJIEHMS, MPOIECCHl U CBOWCTBAa TeN, B TOM YHCJIE B KOHTEKCTE
CUTYyallull MPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, U pellaTb KaueCTBEHHBIE 3aJlaud, B TOM 4YHCIIE
TpeOyIole YHUCICHHOTO OLICHMBAHUS XapaKTepHBIX 3HAYCHUH (PHU3MUECKUX BEJIWYHMH, NPH STOM
BBIOMpPATh aJCKBaTHYI (DU3MUYECKYI0O MOJAEb, BBIABIATH HPUYHMHHO-CICICTBEHHBIC CBSI3U U
BBICTPAaMBATh JIOTHYECKYIO IEMOYKY PACCYKACHUN C OMOpOW Ha M3Y4YECHHBIE CBOMCTBA (PU3MUECKUX
ABJICHUH, (PU3NUECKUE 3aKOHbI, 3AKOHOMEPHOCTH U MOJIENIH;

pemarh pacuéTHble 3a1a4u (B 2—3 ACHCTBHUA) MO U3y4aeMbIM TeMaM Kypca (U3UKH, BHIOUpas
alleKBaTHYI0 (DU3MUYECKYI0O MOJENb, C HCIOJb30BAHUEM 3aKOHOB M (OpMyJ, CBSA3BIBAIOILUX



¢bu3nyeckrue BEIMYMHBI, 3alMChIBaTh KPAaTKOE YCIOBHE W Pa3BEPHYTOE pEIICHHE 3a/lauyM, BBISBISATH
HEJOCTAIONINEe WU W30BITOYHBIC JaHHBIC, OOOCHOBBIBATH BBIOOP METOJA pPEIICHUS 3a/adH,
UCIOJIb30BaTh CIPAaBOYHBIC JAaHHBIC, IMPOBOIUTH MAaTEMAaTHYECKHE MPEOOPA30OBaHMS M PACUETHI,
OIICHUBATh PEATMCTUYHOCTh IMOJIYYCHHOTO 3HA4YCHHS (U3MUYECKON BEIMYMHBI M  OINPEACISAThH
pa3MepHOCTh GU3HUYECKON BETMYMHBI, TIOTYYCHHON TPU PEIICHUY 33/1a4U;

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOXHO PEIIMTh MpPU MOMOIIM (PU3UYECKHUX METOIOB, U
npenjaraTh OpPUEHTHPOBOYHBIM CHMOCOO pelIeHHs, B ONHUCAHUU MCCIEAOBAaHUS PACIO3HABATH
MIPOBEPSIEMOE MPEIOoNIoKEeHHE (TUIIOTE3Y), HHTEPIPETUPOBATH MOJYUYEHHBINH Pe3ybTaT;

MPOBOAMUTH OMNBITHI MO HAOMIONEHUIO (DU3MYECKUX SIBICHUM WM (U3UYECKUX CBOWCTB TeEI
(muddy3us, TeEmIOBOE pacHIMpEHHUE Ta30B, SIBJICHWE WHEPIHHU, W3MEHEHHE CKOPOCTH IpH
B3aMMOJICHCTBUH TEJI, Iepeaada JaBJICHUS KUJAKOCTHIO H Ta30M, MPOSIBICHUE JCHCTBHS aTMOC(HEPHOTO
NABJICHUS, JEUCTBUE TMPOCTHIX MEXaHU3MOB): (QOPMYIHPOBATH NPEANOIOKEHUE (TUIIOTE3Y) O
BO3MOXXHBIX pe3yJIbTaTax HAOIOJICHUH, CaMOCTOSTEILHO COOMPATh YCTAaHOBKY W3 H30BITOYHOTO
Habopa o6opyaoBaHus U HOPMYITHPOBATH BHIBOBL;

MIPOBOAMTH MPSIMBbIE U KOCBEHHBIE U3MEPEHUS (GPU3NUYECKUX BETUYHH (PACCTOSHUE, POMEKYTOK
BpEMEHH, Macca Tena, 00bEM Tena, Cuila, TeMIlepaTypa, INIOTHOCTh KUIKOCTH U TBEPJOTO Tena, CUiia
TPEHUsI CKOJIbXKEHUs, JaBJICHUE BO3/yXa, BBITAJIIKMBAIOIIAS CUJIA, NEUCTBYIOIIAs Ha MOTPYXKEHHOE B
KHUJIKOCTh TEJNO, KOI(D(PHUIIMEHT TOJE3HOTO NEHCTBUS NPOCTBIX MEXAaHHU3MOB) C HCIOJb30BaHHEM
AQHAJIOTOBBIX M IU(POBBIX MPHOOPOB, OOOCHOBBIBATH BEIOOP MeETOJAa H3MEPEHHUS, (PUKCHPOBATH
MOKa3aHusi TPUOOPOB, HAXOAWTH 3HAYCHUE H3MEPSEMON BEIMYMHBI C TIOMOIIBIO YCPEIHECHHS
pe3yJIbTaTOB CEPUU MU3MEPEHUI U OLIEHUBATH MOTPEIIHOCTh U3MEPEHUM;

MPOBOANTHL HECIOXKHBIE SKCIEPUMEHTAIBHBIE HCCISIOBAHUS 3aBHCUMOCTEH (PU3NYECKUX
BEJIMYMH (3aBHCHUMOCTH TMYTH PAaBHOMEPHO IBMKYIIETOCS Tela OT BPEMEHH JBIKEHHUS TeNa, CHIIbI
TPEHHS CKOJBKEHHUSI OT CHJIBI HOPMaJbHOTO JaBIEHUS, KauecTBa 0OpabOTKU MOBEPXHOCTEH Tenm U
HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOLIAINA CONPUKOCHOBEHMS TEN, CUIIBI YIPYTOCTH OT YIUIMHEHMUS
MIPYKUHBI, BHITATKABAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHON YacTH TeNa U OT MJIOTHOCTH >KUIKOCTH,
e€ HEe3aBUCUMOCTH OT TJIOTHOCTH TeJa, OT TITyOUHBI, HA KOTOPYIO IOTPYKEHO TEJ0, YCIOBUM MJIAaBAHUS
T€J, YCIOBUIl paBHOBECHsI pblyara M OJIOKOB): COBMECTHO C yuyHTeleM (opMyIupoBaTh 3adady U
TUIOTE3Y HUCCIIEOBaHMs, CAMOCTOSTEIbHO IUIAHUPOBATh MCCIEIOBAaHUE, CAMOCTOSITEILHO COOMpPATH
SKCIEPUMEHTAIBHYI0 YCTAHOBKY C MCIIOJIb30BaHUEM HWHCTPYKIMU, NPEACTABIATh MOJy4YCHHBIE
3aBUCHMOCTH (PU3NYECKUX BEJIMYMH B BUJIE TaONUIl U TPapUKOB, OIEHUBATH MMOTPEIIHOCTH, JENATh
BBIBOJIBI 110 PE3YyJIbTaTaM UCCIEAOBaHUS;

coOnrofaTh TMpaBWia TEXHUKA Oe30macHOro Tpyda Impu paboTe ¢ JabopaTOpHBIM
00opynOBaHUEM;

YKa3bIBaTh MPHUHIUIIEI JEUCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JTUHAMOMETP, COOOIIAIONINECsS COCYIbI, OapoMeTp, phluar, MOABWKHBIA W HEMOJBIKHBIA OJIOK,
HAaKJIOHHAs MJIOCKOCTB;

XapaKTepU30BaTh TMPUHIUIEI JEHCTBUSI WM3yYEHHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX IMPOIECCOB C OMOPOM Ha MX OMUCAHUA (B TOM YHUCJE: MOJIUIUIHUKH, YCTPOUCTBO
BOJIOIIPOBO/IA, TUAPABINYECKHI Mpecc, cuoH, MaHOMETp, BBICOTOMED, MTOPITHEBOW HACOC, APEOMET)),
UCIIONIb3YSl 3HAHUS O CBOMCTBaX (M3MUYECKUX SBICHUHA M HEOOXOIWMBbIe (DU3MUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMaTUYHbIE PHUCYHKM MW3YyYEHHBIX TEXHUYECKHX YCTPOMUCTB,
M3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTHYECKHX IPOLIECCOB MPH PELICHUU Y4eOHO-MPAKTUYECKUX
3a1a4;



IPUBOAUTE MPUMEpPHI (HAXOIUTh MH(POPMALUMIO O MPUMEpPax) MPaKTHUECKOTO HCIIOJIb30BaHMS
¢u3MYecKUX 3HAHUI B MOBCETHEBHOW JXU3HU il oOecreueHUs: OE30MacHOCTH IMPH OOpAaIIeHUU C
npubopaMu M TEXHHYECKHMH YCTPOHCTBAMH, COXPAaHEHHS 3J0pOBbSI M COONIOJACHHUS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKPY’KaIOLLEN CPENE;

OCYILECTBIISATh OTOOpP HCTOYHHMKOB HH(OpManuu (U3N4ecKoro cojaepxkanus B HMHTepHere,
CaMOCTOSITENILHO (DOPMYJIUPYsl TOUCKOBBIM 3alpoCc, Ha OCHOBE MMEIOLIMXCS 3HAHUM U IyTEM
CPaBHEHMsI pa3IMYHbIX HCTOYHHUKOB BBIJIEJIATh HH(MOPMALIUIO, KOTOPAs SIBJISAETCS IPOTUBOPEUNBOM UITH
MOJKET OBITh HEJOCTOBEPHOM;

UCMOJb30BaTh MPU BBINOJHEHWH YYEeOHBIX 3aJaHUM Hay4yHO-IOMYJSAPHYIO JIUTEpaTypy
($U3NIECKOTO CO/epIKaHUs, CIIPABOYHbIE MaTepUalbl, pecypchl ceTu VIHTepHET, BiIaaeTh NMpHEMaMu
KOHCIIEKTHPOBAHUS TEKCTa, peoOpa3oBaHus HHPOPMAIK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE IHCBMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 23
MCTOYHUKOB HMH(OpPMALUU (PHU3HUECKOTO COJACPKAHHs, B TOM YHCIE MYOIMYHO JeNaTh KpaTKHUe
COOOLIEHHUs O pe3yibTaTax MPOEKTOB UM YU€OHBIX UCCIIEAOBAHUM, IPU ITOM I'PAMOTHO HCII0JIb30BaTh
M3yYEHHBIN MOHATUHHBIN annapart Kypca (pU3HKHU, COTPOBOXKIATh BHICTYINICHHE ITPE3EHTALUECH;

IPY BBIMOJHEHUH YY€OHBIX POEKTOB M MCCIEIOBAHUIN pacIpeesaTh 0053aHHOCTH B TPYIIIE B
COOTBETCTBUM C IOCTAaBJIICHHBIMHU 33JjauaMH, CJIEAUThH 3a BBIOJHEHHWEM IUIaHA JNEHCTBUM, aJleKBATHO
OLICHUBATh COOCTBEHHBIH BKJIQA B JCATEIBHOCTh TPYIIBI, BBICTPAWBATh KOMMYHHKATHBHOE
B3aMMOJICHCTBHE, YIUTHIBAst MHEHHE OKPYKAIOIIHX.

K xonmy oOyueHust ¢ 8 Kiacce NpeAMETHBIC Pe3yJbTaThl HA YIIyOJIEHHOM YPOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Yy O0YUAIOIIMXCS YMEHH:

UCIOJIb30BaTh MOHATHA (Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUKEHUE aTOMOB U MOJIEKY,
arperaTHble COCTOSIHMS BEILECTBA, KPHUCTAJIMUYECKHE M aMOp(Hble Tejla, HACBIIICHHBIH U
HEHACBIIEHHBII Tap, Cmoco0bl M3MEHEHHs] BHYTPEHHEH 3Hepruu, 3JeMEHTapHBIA 3JeKTPHUUECKUi
3apsiji, MPOBOJAHUKH, TOIYTIPOBOJAHUKH, TUAIEKTPUKH, HICTOUHUKHU MTOCTOSIHHOTO TOKa, 3JIEKTPUYECKOe
Y MarHUTHOE TOJIsl, ONTHYECKasi CUCTEMA) U CUMBOJIUYECKUN SA3bIK (DU3UKU MPHU PEeIIeHUH Y4eOHBIX U
MPAaKTUYECKHX 3a/1a4;

YBEpEHHO pa3iuyaTh SBJICHUS (TEIUIOBOE pacUIMpeHHe (CKaThe), TEIIOBOe pPaBHOBECHE,
MOBEPXHOCTHOE HATsDKEHHE, CMaduBaHWe, KaNmWULIpPHBIE SBICHUS, WCIApEeHUe, KOHICHCAINs,
TUTaBJICHWE, KPUCTAJUIM3AIUs, KUTICHHEe, CIIOCOOBI Teruionepeaadn (TerIonpoBOIHOCTh, KOHBEKIIHS,
U3Iy4YEeHUE), TEIUIOBbIE TIOTEpH, DJIEKTpU3alUs TeJl, B3aUMOACUCTBUE 3apsAloB, JACUCTBUS
AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJICHCTBHE MarHUTOB, IEHCTBHE MAarHUTHOTO TMOJIS
Ha TMPOBOJAHUMK C TOKOM) IO OIMCAHHIO WX XapaKTEepPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHPYIOLINX JaHHOE (PU3NYECKOE SIBIICHHE;

pacrio3HaBaTh MPOSBICHUE M3YyYCHHBIX (DM3NYECKHUX SBICHUH B OKPYXKArOIIEeM MHpE (B TOM
gyrciae (U3NYECKHe SBICHUS B TPUPOJE: MOBEPXHOCTHBIC WM KAlWUISPHBIC SIBICHUS B TPUPOJE,
KpUCTaJIbl B mpupoze, usnydenue ConHIla, 3aMep3aHre BOJAOEMOB, MOpPCKUE Opu3bl, 00pa3oBaHUE
pOCBI, TyMaHa, WHEs, CHeEra, OJJIEKTPHUYECKHE SBICHHS B aTMocdepe, SIEKTPHUYECTBO HKHUBBIX
OpPraHU3MOB, MAarHUTHOE T0JIe 3eMJIH, Ipel( MOJIF0COB, pOJIb MAarHUTHOTO TOJIS JJIS KHU3HH Ha 3emIle,
MOJISIPHOE  CUSIHUE), TPU 3TOM TMEPEBOAMTH NPAKTUYECKYIO 3a7adyy B Y4eOHYIO, BBIICIATH
CYIIECTBEHHBIE CBOMCTBA (IPU3HAKHM) (PU3NIECKUX SBICHUI;

ONKCBHIBATh WM3yYCHHbIE CBOMCTBA Tel W (PU3UYECKUE SBJICHUS, HCHOJIB3yd (hru3nyeckue
BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSISI SHEpPrus, KOJUYECTBO TEIUIOThI, paboTa rasa, yJelbHas
TEIUIOEMKOCTh BELIECTBA, Yy/AEIbHAs TEIJIOTA IIJIABJICHUs, yJelbHAas TEIUIoTa HapooOpa3oBaHMs,
ylenbHas TEIJIOTa CrOpaHusl TOIUIMBA, KOA((UIMEHT IOJE3HOrO ACHUCTBHUS TEIUIOBOM MAIIMHBI,



OTHOCHUTEJIbHAs BJIQXKHOCTh BO3/yXa, SJEKTPUUECKUN 3aps]], CHUJIa TOKA, SJIEKTPUUYECKOe HAIPSKEHHE,
conpoTtuBiieHue mnpoBogHuka, OJIC B 1Lenu MOCTOSHHOIO TOKa, JJIEKTPUYECKOE YIEIbHOE
COINIPOTHBIIEHUE BEUIECTBA, pab0Ta W MOIIHOCTH JNEKTPHUUYECKOT0 TOKa), MPU OMUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3UYECKUN CMBICI UCHOJIB3YEMBIX BEIMYUH, UX 0003HAUCHHS M €IUHHIBI (PHU3NIECKUX
BEIMYMH, HAaXOIUTh (HOPMYJbI, CBA3BIBAIONIME JaHHYI0 (U3WYECKYI0 BEIUYMHY C JPYTUMHU
BEIMYMHAMH, CTPOUTH IPa)UKU U3y4YEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapakTepu3oBaTh CBOMCTBA Tell, (U3NYECKHUE SBJICHUS U IPOLECCHl, MCIOJb3Ys OCHOBHbIE
MIOJIOKEHUST MOJIEKYJISIPHO-KMHETHUYECKOW TEOpUU CTPOEHHS BELECTBA, YPAaBHEHUE TEIJIOBOTO
OanaHca, 3aKOH COXPAHEHUsS AUIEKTPUUYECKOro 3apsana, 3akoH KyloHa, NpUHLMI CyNeprno3uLuu
AJIEKTPUUECKUX ToJiel, 3akon OMa Juis ydacTka 1enu, npasuia Kupxroda, 3akon OmMa assi moJHON
uenu, 3akoH Jlxoyns-JleHna, 3aKOH COXpaHEHUs DSHEPrUM, MPU 3TOM pa3ivyaTh CIOBECHYIO
(hOopMyYIHPOBKY 3aKOHA U €T0 MAaTEMAaTHIECKOE BHIPAKCHHE;

CTPOUTH MPOCThIE PUZNYECKUE MOJIETH PEATIbHBIX 0OBEKTOB, NMPOLIECCOB U SIBICHUMN, BBIICIATD
IIPU 3TOM CYILIECTBEHHBIE U BTOPOCTENEHHbIE CBOWCTBA OOBEKTOB, IPOLIECCOB, SIBICHUH, NMPUMEHAThH
¢buznyeckre Moenu JUist 00bsICHEHNS (PU3NYECKUX MPOLIECCOB M PEeLLICHHsI yUeOHbIX 3ajay;

OOBSICHATh (PU3MUECKHE SIBIECHUS, MPOLIECCHl U CBOICTBA Ted, B TOM YHCIE U B KOHTEKCTE
CUTyallull MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa, M pellaTh KauyeCTBEHHBIE 337ayH, B TOM YHCIE
TpeOyIOIe YHCICHHOTO OIICHWBAHUS XapaKTEPHBIX 3HAYCHUH (PHU3MUECKUX BEJIWYHH, TPH ITOM
BBIOMPATh aJCKBaTHYIO (DU3MUYECKYI0 MOJETb, BBIABIATH NPUYHMHHO-CICICTBEHHBIE CBSI3U U
BBICTPAMBATh JIOTUYECKYIO IEMOYKY PACCYKACHUH C OMOpOW Ha M3YyYEHHBIE CBOMCTBA (DPU3MUECKUX
SIBJIGHUH, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MO/IEINH;

YBEPEHHO pelIaTh pacuéTHbIE 3a/1auyd (C Omopoil Ha 2—3 ypaBHEHHS) MO HU3y4aeMbIM TeMaMm
Kypca ¢U3UKH, BBIOMpas aJeKBaTHYIO (U3UYECKYI0 MOJENb, C UCIOIb30BaHUEM 3aKOHOB U (hopmy,
CBSI3BIBAIOIIMX (PU3MUYECKUE BEIUYMHBI, 3alUCBIBATh KPAaTKOE YCIOBHE M pa3BEPHYTOE peIlIeHue
3aJ]auy, BBIABJISTH HEJOCTAIOLINE WM U30BITOYHBIE JTAaHHBIE, 0OOCHOBBIBATH BHIOOP METOJIa PEIIEHUS
3aJjaud, MCIIOJIb30BaTh CIIPaBOYHbIE JIaHHBIE, TMPUMEHATh METOAbl aHalu3a pPa3MEPHOCTEH,
HCIOJIb30BaTh rpapuecKkre METOIbl PEeIIEeHHs 3aa4, IPOBOAUTH MaTeMaTHUYECKUe IpeoOpa3oBaHus U
pacuéThl, OLIEHUBATh PEAIMCTUYHOCTD MOJTYYEHHOIO 3HaYCHUS] (PU3NYECKON BEIMYMHBI U ONPEIeIsATh
pa3MepHOCTh GU3NYECKON BETMYUHBI, TOJIYYEHHON IpU PELIEHUH 33/1a4U;

pacro3HaBaTh MpPOOJIEMbl, KOTOPbIE MOXHO PEHIMTh MpU MOMOIIM (PU3NYECKHUX METOAOB, U
npeularaT OPHUEHTUPOBOYHBIM CIMOCOO pelIeHus, B ONWCAaHUM UCCIEIOBaHUSA PACIO3HABATH
IpoBEpsAEMOe PEANONI0KeHNe (TUIIOTE3Y), MHTEPIPETUPOBATh MOJYYESHHBINA Pe3yNbTaT;

IPOBOJUTH OMBITHl MO HAOIOAECHUIO (U3UYECKUX SBICHUM WM (U3MYECKHX CBOWCTB TEJ
(KanuJUIApHBIE SIBJIEHUS, 3aBUCUMOCTD JIaBJIEHUS BO3AyXa OT €ro o0béMa M TeMIepaTypbl, CKOPOCTH
mporecca OCTBHIBaHUSI (HArpeBaHWs) TPH W3JIYYCHUH OT IIBETa H3Iydaromed (IMorIonaromei)
MOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIIEpPaTyphbl KUAKOCTU M IUIOLIAAN €€ TOBEPXHOCTH,
ANEKTpU3alUs Tel U B3aUMOJEUCTBUE BJIEKTPUYECKUX 3apsoB, B3aUMOJIEHCTBUE MMOCTOSHHBIX
MarHUTOB, BU3yaJH3allisi MAaTHUTHBIX TOJICH IMOCTOSHHBIX MarHUTOB, NEHCTBHS MarHUTHOTO TIOJSI HA
MIPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENSI MOCTOSHHOTO TOKA):
(dbopMyIHpOBaThH MPOBEpsieMOe MPEINOI0KEHNE (TUIIOTE3Y) O BO3MOXKHBIX pe3yibTaTax HaOIroAeHUH,
CaMOCTOSITENILHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pYyAOBaHUs, ONMCHIBATH X0 OMbITa
1 GOPMYIHPOBATH BHIBOJIBL;

IPOBOJIUTH NpPSAMbIE M KOCBEHHbIE HW3MEPEHUs (PU3MUECKUX BEJIWYMH (TemIeparypa,
OTHOCHUTEJIbHAs BJIAKHOCTh BO3/YyXa, CHJIa TOKa, HAIPSDKEHHUE, ylelbHas TEIUIOEMKOCTh BEIIECTBa,
COIIPOTHBIIEHUE MPOBOAHUKA, PabOTa M MOIIHOCTb IEKTPHUUECKOTO0 TOKAa) C HCIOJIb30BaHUEM



AQHAJIOTOBBIX W TM(POBBIX MTPHOOPOB, OOOCHOBHIBATH BHIOOP METOMA HW3MEPEHHS, (PUKCUPOBATH
MOKa3aHusg NPUOOPOB, HAXOAUTH 3HAYCHHE M3MEPSEMON BEIMYMHBI C TOMOIIBIO YCPEIHEHUS
pe3ybTaTOB CEPUH U3MEPEHUH U OLICHUBATh IOTPEIIHOCTD U3MEPEHUI;

NPOBOJIUTH AKCHEPUMEHTANbHbIE HCCICIOBAHUA 3aBUCUMOCTEH (U3UYECKUX BEIMYUH
(3aBHCHMOCTD JaBJICHHS BO3AyXa OT €ro 00bEéMa M HArpeBaHUs WU OXJAKICHHUS, HCCIEIOBAHUE
SBJICHUSI TEIJIOOOMEHA MPU CMENIMBAaHUM XOJOJHOW M TOpsiueit BOJbI, 3aBUCUMOCTH COMPOTHBICHUS
MIPOBOJHMKA OT €r0 JUIMHBI, MJIOUIaNd MOMEPEUYHOT0 CEYEHHS U YIIEIbHOIO COMPOTUBIICHUS BEIIECTBA
MPOBOAHMKA, CHJIBl TOKA, MPOTEKAIOUIEr0 4Yepe3 IMPOBOJHUK, OT HANpPSKEHHs Ha TMPOBOJHUKE,
UCCIIEIOBaHUE TOCTEA0BATENIbHOIO M MapayieIbHOINO0 COSAMHEHUN NPOBOJHUKOB): COBMECTHO C
yuuteneM (opMynupoBaTh 3agadyy M THIOTE3y HCCICIOBAaHMUSA, CaMOCTOSTEIbHO IUIAHUPOBATH
UCCIIEIOBAaHUE, CAMOCTOSITEIbHO COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM
WHCTPYKIIUHU, TPEICTABIATh IOJYYCHHBIE 3aBHCUMOCTH (PM3MUECKUX BEIMYMH B BHIE TaOIUI U
rpauKoB, OLIECHUBATh MTOTPEIIHOCTH, J€JIaTh BBIBOJIBI [10 PE3yJIbTaTaM HCCIIEOBAHMUS;

coOiroaaTh npaBuia 6€30MacHOro Tpyaa mpu padbote ¢ 1abopaTopHBIM 000PYI0OBAHUEM;

XapaKTepU30BaTh MPUHIMUIBI JEHCTBUS H3YyYEHHBIX MPUOOPOB, TEXHUYECKHX YCTPONCTB U
TEXHOJIOTUYECKHX IMPOLIECCOB C OMOPOI HA UX OMUCAHUS (B TOM YHUCIE: CHCTEMa OTOIUICHHS JIOMOB,
TUTPOMETP, TMapoBas TypOWHA, aMmepMmeTrp, BOJBTMETP, CUYETUYUK DIEKTPUYECKOH HSHEPruH,
AJIEKTPOOCBETUTENBHBIC TPUOOPHI, HArPEBATENBHBIE AIEKTPONPHOOPHI (TPUMEPHI), TPEIOXPAHUTEIH U
UX TpUMEHEHHE B OBITY M TEXHUKE, NPUMEHEHHE IIOCTOSHHBIX MAarHUTOB, JJIEKTPOMArHUTOB,
AJIEKTPOJBHUTATENb IOCTOSIHHOTO TOKAa), HCIONB3Yys 3HAHUS O CBOWCTBAX (PU3MUECKUX SIBICHHM,
HeoOxouMble (PU3HUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTbIEe TEXHUUECKUE YCTPOMCTBA M M3MEPHUTEIbHBIE MPUOOPHI MO CXeMaM U
CXEMaTUYHBIM PUCYHKaM (PKUAKOCTHBIH TEPMOMETp, TEPMOC, MCHUXPOMETP, TUTPOMETP, IBUTATEb
BHYTPEHHEIO CrOpaHHUs, 3JIEKTPOCKON, pPEOCTaT), COCTABIATh CXEMbI JIIEKTPUUYECKUX Leneil ¢
MOCJIeIOBATENbHBIM U TMApaJUIebHBIM COEIMHEHUEM 3JIEMEHTOB, pa3jinyasi yCJIOBHbIE 0003HauEHUS
JJIEMEHTOB JJIEKTPUYECKUX LENeH, HCIOJIb30BaTh CXEMbl M CXEMaTUYHbIE PHUCYHKH H3YYEHHBIX
TEXHUUYECKUX YCTPOICTB, U3MEPUTENBHBIX MPUOOPOB U TEXHOJIOIMUECKUX IPOILIECCOB MPHU PEILICHUU
y4eOHO-TTPaKTUYECKUX 3a]1aY;

IPUBOJIUTH MPUMEPHI (HAXOAUTh UHPOPMAIMIO O NMPUMEPAX) MPAKTUUECKOTO HCIIOJIb30BAHUS
¢u3nyecKux 3HAHUW B MOBCEAHEBHOW KM3HM i oOecrieueHusi 0e30MacHOCTH MpH oOpalleHuu ¢
npubopaMM M TEXHHYECKHMH YCTPOHCTBAMH, COXPAaHEHMs 310pOBbSI M COOJIOJCHHUS HOPM
9KOJIOTMUECKOTO TIOBEJIEHUS B OKPYKAIOLLEN CPENE;

OCYILECTBIIATh NMOMCK MHpOpMaLUU (GpU3HUECKOro cojiepkanus B VIHTepHeTe, CaMOCTOATENbHO
(bopMynHpys TOUCKOBBIM 3ampoc, Ha OCHOBE MMEIOIIMXCS 3HAHUM M CPAaBHEHMS JIOTOJHUTEIBHBIX
HMCTOYHUKOB BBIIEIATh HH(OpPMalMIO, KOTOpas SBISETCS IPOTUBOPEYUBON WM MOXKET OBITh
HEJIOCTOBEPHOI;

UCIIOJIb30BAaTh MPHU BBIMOJHEHUU Y4YEOHBIX 3a/JaHUi HAyYHO-TIONMYJSPHYIO JIUTEpaTypy
(bu3MYECKOT0 COoJepKaHUsl, CIpPaBOUYHbIE MaTepuaibl, pecypchl cetn MHTepHeT, BianeTs npuéMaMu
KOHCIIEKTHPOBAHUs TEKCTa, peoOpa3oBanus HHPOPMAIIMH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIE U KPAaTKUE YCTHBIE COOOIeH s, 00001mas nH(OpMAIIHIO
U3 HECKOJbKUX HCTOYHHUKOB (DU3NYECKOTO COACPKAHUSA, B TOM UHUCIE NYOJUYHO TIPEICTaBIATH
pe3yJIbTaThl IPOEKTHOM MM HCCIIEN0BATENbCKON NEATENbHOCTH, TP 3TOM I'PaMOTHO HCII0JIb30BATh
M3Yy4YEHHBIN TOHITHIHHBIN armapaT Kypca (pU3uKu, COMPOBOXK/IATH BRICTYIUICHHE MTPE3CHTAINCH;

IIPU BBIMOJHEHUH y4EOHBIX MPOEKTOB U UCCIIECIOBAHUHN (DU3MUECKUX MPOLIECCOB PACHPEeATh
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C MIOCTaBJICHHBIMH 33Ja4aMU, CJICAUTD 3a BBIIIOJIHEHUEM TJIaHa



JEeUCTBUI U KOPPEKTHPOBATH €T0, aJIeKBAaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJl B 1€ATEIbHOCTD TPYIIIBI,
BBICTPaWBaTh KOMMYHHKATHBHOE B3aMMOICHCTBHE, TIPOSIBIISASL TOTOBHOCTD pa3pemiaTh KOH(IUKTHI.

K xoHmy oOyueHus ¢ 9 knacce npeaMeTHbIE Pe3yabTaThl HAa YIIyOJICHHOM YPOBHE JIOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Yy O0YUAIOIIMXCS YMEHUH:

UCIIOJIb30BaTh MOHATUS (cHcTeMa OTCUETA, OTHOCHUTEIBHOCTh MEXAHWYECKOIO JBUIKECHMS,
HEBECOMOCTh U MEPErpy3KH, LEHTP TSHKECTH, MEXaHUYECKHE BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPa3ByK,
3JIEKTPOMArHUTHBIE BOJIHBI, PEHTT€HOBCKOE H3JTyYeHHE, LKA 3JEKTPOMATHUTHBIX BOJIH, HICTOUHUKHU
CBeTa, OJU30PYKOCTh M JAIbHO30PKOCTb, CIEKTPbl MCIYCKaHHUs M MOIJIOLIeHUs, ainb(a-, Oera- u
raMMa-Hu3J1y4eHHsl, U30TOIbI, AepHasi U TEPMOSAEpHAs SHEPreTUKa) U CUMBOJIMUYECKUM A3bIK (PU3UKU
IPU PEUICHUN YYEOHBIX U MPAKTUYECKUX 3a/1aY;

YBEPEHHO pa3iuyarh SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE IMPSIMOJUHEHHOE JBH)KEHUE,
PaBHOYCKOPEHHOE NPSIMOJIMHENHOE JBH)KEHUE, CBOOOJHOE Ma/JIeHUE Tel, JBUKEHHUE 110 OKPYKHOCTH,
B3alMO/JICIICTBUE TeEJ, PAaBHOBECHUE MAaTEpUAJbHOM TOYKH, PEAKTUBHOE JABM)KEHHE, HEBECOMOCTb,
KosiebaTenbHOe JBIMKEHHE (FapMOHMYECKME, 3aTyXalollue, BbIHY)XICHHbIE KOJIeOaHHUs), pE30HaHC,
BOJIHOBOE JIBUKEHUE (PACHpOCTpaHEHHE M OTpakeHHE 3ByKa, MHTepdepeHIs U Iudpakuus BOJH),
IPSMOJIMHEHHOE paclpoCTpaHEHHe, OTPaXeHHE M IpeJOMJIEHHE CBETa, II0JIHOE BHYTPEHHEE
OTpPaKCHHE CBETa, pPAa3JIOKEHUEe OeIoro cBeTa B CIEKTP M CJIOXKEHHE CIEKTPAIbHBIX IIBETOB,
€CTECTBEHHAs paJHOaKTUBHOCTh, BOSHUKHOBEHHUE JIMHEWYATOrO CIIEKTPa U3TYyYEHHs) IO OMUCAHUIO X
XapaKTEepPHBIX CBOWCTB U Ha OCHOBE ONBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3NUYECKOE SBIICHUE;

pacrio3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUYECKHX SBJICHUN B OKpYXKalomeM Mupe (B TOM
yuciie (U3NUecKue SIBJICHUS B IPUPOJE: MPUIMBBI U OTJIUBBI, JABMKEeHUE TU1aHeT COJIHEUHOM CUCTEMB,
PEaKTUBHOE [IBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB JKHBOTHBIMH, 3EMIIETPSICEHUE,
celicMUYecKHe BOJIHBI, I[yHaMH, 9XO0, I[BETa TeJ, ONTUYECKHUE SBJICHHUSA B NPHUPOJ]E, OMOIOTHYECKOe
JeWcTBUE  BUAMMOrO,  yAbTPaUOJIETOBOTO M  PEHTTEHOBCKOIO  M3JIy4€HHUHl, eCTeCTBEHHBIN
palMOaKTUBHBIA (POH, KOCMHUYECKHE JIy4d, PaAMOaKTUBHOE H3JIyd€HHE MPUPOJHBIX MHUHEpPAIOB
JEMCTBUE PaJUOAKTUBHBIX U3JIyYEHUN HAa OPraHU3M UeJIOBEKa), IPU 3TOM IEPEBOAUTH IPAKTHUECKYIO
3a/1auy B y4eOHYIO, BBIIEIIATh CYIIIECTBEHHbIE CBOMCTBA (MPU3HAKK) PU3NUYECKUX SBIICHUII;

ONMCHIBaTh HW3YYEHHbIE CBOWCTBA TeN M (PU3MYECKHE SBJICHUS, HCIOJb3YysA (hHU3MUEcKHe
BEJIMYMHBI (CpeAHsIsi U MIHOBEHHAas CKOPOCTh Te€jla NpU HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHHE,
nepeMenieHue Ipu  PaBHOYCKOPEHHOM  MPSMOJMHENHHOM  JABW)KEHUH, YIJIOBask  CKOPOCTb,
LIEHTPOCTPEMUTENBHOE YCKOPEHHWE, CHUJla TPEHHUs, CUIa YIOPYIOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TaJIeHUs, BEC TeNa, LEHTP TSHKECTH TBEPIOTO TeNa, MMITYJIC Tella, WUMIYJIbC CHIIBI,
MOMEHT CHJIbl, MEXaHH4yeckas padoTa M MOIIHOCTb, MOTEHIMANbHAs PHEPrusl Teja, MOJHATOrO Haj
MIOBEPXHOCTBIO 3€MJIM, NMOTEHIIMAJIbHAS DHEPIUs C)KATOM NMPYXUHBI, KWHETUYECKAs DHEPIHs, MOJIHAS
MeXaHWYecKas 3HEprus, MepuoJl U YacToTa KoJieOaHWM, Mepuosl MaTeMaTHYEeCKOro M MPYKHMHHOIO
MasiTHUKOB, JJUHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOpPOCTb CBETa, I0Ka3aTelb
MIPEJIOMIIEHUSI Cpefibl), MPU ONMUCAHUM MPABHIBHO TPAKTOBAaTh (DU3MUECKHH CMBICT HCIIOJIb3yEeMbIX
BEJIMYMH, UX O0O3HAUEHUs U €JUHHIIBI (PU3MUYECKUX BEIMYMH, HAXOAUTH (POPMYJbI, CBSA3BIBAIOIINE
TaHHYI0O (PU3MUYECKYI0O BEIMYMHY C JPYTMMH BEIUYMHAMH, CTPOUTH TpapuKd H3YYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

XapakTepu3oBaTh CBOWCTBA Tel, (U3NYECKUE SBICHHS M MPOIECCHl, HCIOIb3ysS 3aKOH
COXPAaHEHHUs DHEPruu, 3aKOH BCEMUPHOTO TITOTEHMsI, NPUHLMUI CYNEPHO3ULHMHM CHUJI, HPUHIUI
otHocuTenbHOCcTH ['anmmiies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS HMITYJbCa, TEOPEMY O
KMHETHUYECKOW PHepruu, 3akoH I'yka, 3akoH bepHyiiu, 3aKOHBI OTpaK€HUS M IPEIOMIIEHHUS CBETA,
(bopMyily TOHKOH JIMH3bI, IUIAHETAPHYIO MOJEIb aTOMa, HYKJIOHHYIO MOJENIb aTOMHOTIO sI/Ipa, 3aKOHbI



COXpaHEHMs 3apsiI0BOTO M MAaccoBOIO 4YHCEN IpU SACPHBIX pEaKIMsIX, HpU 3ITOM pas3iinyaTh
CIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U €T0 MAaTEMaTHUECKOE BBIPAKEHUE;

CTPOUTH (PU3NYECKHE MOJIEIIN PEATbHBIX 00BEKTOB, MPOLIECCOB U SBJICHUH, BBIACTATH PH 3TOM
CYIIECTBEHHBIE U BTOPOCTENICHHBIE CBOIICTBA OOBEKTOB, MPOLIECCOB, SBICHUH, IPUMEHATH (PH3NUECKUE
MOJIENN JJIs1 00bACHEHHS (PU3MYECKHUX MPOLIECCOB U PEHICHUs YIeOHBIX 3a/1a4;

OOBSCHATh (DPU3MUECKUE SIBIECHUS, IPOLIECChl U CBOMCTBA TEJ, B TOM YHUCIE B KOHTEKCTE
CUTyallUll MPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa, M pellaTh KauyeCTBEHHbIC 3a/aud, B TOM 4YHCIE
TpeOyIole YHUCICHHOTO OLICHMBAHUS XapaKTEpHBIX 3HAYCHUH (U3NYECKUX BEIMYUH, IPU ITOM
BbIOMpPATh aJEeKBaTHYI (DU3MUYECKYI0 MOJAEb, BBIABIATh HPUYMHHO-CIECICTBEHHbIC CBSI3U U
BBICTPAuBaTh JOTMYECKYIO LIETIOUYKY pacCyKIACHUM U3 2—3 maroB ¢ OMOPOM Ha M3Y4YEHHBIE CBOMCTBA
(bU3NIeCKUX SIBICHHUH, (PU3NIECKHE 3aKOHbI, 3aKOHOMEPHOCTH U MOJICIIH;

YBEPEHHO pemIaTh pacdy€THhIC 33Jaydl IO M3Y4aeMbIM TeMaM Kypca (GU3WKH, BBIOHpas
aJIeKBaTHYI0 (DU3MUYECKYI0O MOJENlb, C WCIOJb30BAHWEM 3aKOHOB H (OpPMYJ, CBS3BIBAIOIINX
¢u3nyeckre BeIWYMHBI, 3aMHUChIBATh KPATKOE YCIOBHE U Pa3BEPHYTOE pELICHHE 3a]aud, BBIABIATH
HE/IOCTAlolIMe WM M30bITOUYHbIE JaHHbIE, OOOCHOBBIBaTH BBIOOp METOJA pEIIEeHUs 3a/lauH,
UCMOJb30BaTh CIPABOYHBIC JAHHBIE, NPUMEHSITh METOJbl AHAIM3a Pa3MEPHOCTEH, HCMOJIb30BaTh
rpaduyeckue MeTOJbl pelIeHHs 3ajad, MPOBOAUTH MaTeMaTHUYECKUE IMpeoOpa3oBaHUsS U PaCUETH,
OLIEHUBATh PEATUCTHYHOCTh TIOJTYYEHHOTO 3HAa4YCHUs (U3MYECKONW BEIWYMHBI M ONPEICIsATh
pa3MepHOCTh (PU3UIECKON BETHYUHBI, TOJYYCHHOH MPH PEIICHUH 33]1a4u;

pacro3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PELIMTH MPH MOMOIMM (U3NYECKUX METOAOB, U
npeuiaraTh OPHEHTHUPOBOYHBIM Crmoco0 pemieHus, B ONHCAaHWHM WCCIEIOBAHMUS pPACIO3HABATH
IpoBepseMOe MpEanojokKeHne (TUIOoTe3y), OLEHUBATh IPAaBUIBHOCTh MOPAIKAa MPOBEIECHUS
UCCIIeI0BaHMsI, UHTEPIPETUPOBATH MOJTYUYEHHBINH pe3ybTarT;

IPOBOJUTH ONBITHl MO HAOIIOAECHUIO (U3NYECKUX SIBICHHM WM (PU3NYECKUX CBONCTB Tel
(u3y4yeHue BTOporo 3akoHa HbrOTOHa, 3aKOHAa COXpPaHEHUS SHEPIUH, 3aKOHA COXPAaHEHMs HMITyJIbCa,
nelcTBue 3akoHa bepHymIM M BO3HMKHOBEHHE MOJBEMHOM CHIIBI KpblIa, 3aBUCHMOCTH IEepHOJa
KOJIeOaHWH TPYKWHHOTO MasTHUKA OT MAacChl TPy3a M JKECTKOCTH TPYKUHBI U HE3aBUCHMOCTH OT
aMIUIATYIbl MAJIBIX KOJIEOaHUM, IPSIMOJIMHEMHOE pacpOCTpPaHEHUE CBETA, pasyio’KeHHEe OeIoro cBera
B CIIEKTp, N3YUEHHE CBOMCTB M300paKEHHS B TIOCKOM 3€pKaje U CBOMCTB M300paKeHHs MpeaMeTa B
coOuparoleit JInH3e, HaOII0AeHHe CIUIOMIHBIX U JMHEHUYaThIX CIIEKTPOB M3NTydeHus): popMynrpoBaTh
IIpOBEpAEMOE MPEAIOIOKEHHE (THIIOTe3y) O BO3MOXKHBIX pe3ybTaTax HaOI0IeHUH, CaMOCTOSITEIbHO
coOupaTh YCTaHOBKY U3 M30bITOYHOrO Habopa o0OOpyIOBaHHUS, ONMCHIBATH XOJ ONbITA H
(bopMyIHpOBATH BBIBOJBI;

IPOBOJUTH MPHU HEOOXOAWMOCTH CEpPHIO NMPSAMBIX W3MEPEHUH, ONpeeNnssi cpeHee 3HAaueHue
M3MEPSIeMOW BEIMYMHBI U ONPEACTIsis MOTPEITHOCTh PE3YJIbTaTOB MPSMBIX W3MEPEHUH, 000CHOBBIBAThH
BBIOOp crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

NIPOBOJIUTh KOCBEHHBIE M3MEpPEHUS (DU3MUYECKHX BEIHYWH (CPEHHSISI CKOPOCTh M YCKOpEHHE
TeNa MpH PaBHOYCKOPEHHOM BW)KCHUH, YCKOPEHHE CBOOOJHOTO MAaJeHUs, KECTKOCTh MPYKHUHBI,
KOA((UIIMEHT TpEeHHs CKOJBXKEHHUs, MeXaHWdeckas padoTa W MOIIHOCTh, YacToTa W TEPHUOJ
KoJIeOaHUH MaTEeMaTHYECKOT0 U MPY)KMHHOTO MasiTHUKOB, (DOKYCHOE PacCTOSIHUE COOMPAIOIICH JTHMH3bI
U e€ ONTUYECKas CHJIa, paJIMOAKTUBHBIN (POH) C HCIIOIF30BAaHUEM aHAJIOTOBBIX U IU(POBHIX TPHUOOPOB:
00OCHOBBIBaTh BBIOOP METOJa WM3MEPEHMS, IUIAHUPOBATh H3MEPEHHUs, CaMOCTOSTEIBHO COOHMpATh
HKCHEPUMEHTAIbHYI0 YCTaHOBKY, BBIYHCIIATH 3HAYEHHWE BEJIMYMHBI M aHAJIM3UPOBAThH IOTYYEHHBIE
pe3yJbTaThl, OLIEHUBAs IOTPELIHOCTh PE3YJIbTAaTOB KOCBEHHBIX U3MEPEHUIA;

IPOBOJUTH HKCIEPUMEHTAIbHbIE HCCIEIOBAHMUA 3aBUCUMOCTEH (U3UYECKUX BEIMYUH



(3aBHCHMOCTh TIyTH OT BPEMEHH NpU PaBHOYCKOPEHHOM JBMKCHHH 0€3 HadalbHOH CKOpOCTH,
3aBUCUMOCTb CHJIBI TPCHUA CKOJIBKCHUA OT CHUJIBI HOPMAJIBHOI'O OABJICHUSA, IICpHUOAA KOHe6aHHﬁ
MAaTeMaTUUYCCKOTO MadTHHUKAa OT MIJIWHbBI HHUTH, OIPCACICHHUC YCKOPCHUA CBO60,HHOFO InagcHusd,
HUCCIICAOBAHUC H3MCHCHHA BCIWYMWHBI W HAIIPABJICHUA HWHAYKIIMOHHOI'O TOKa, 3aBHCHMOCTL YIJia
OTpaXEHHsI CBETa OT Yrjla TaJeHHs, yria MpeJoMJICHHS OT Yyrjia MaJeHHus CBETOBOIO JIyda,
UCCIIC/IOBAaHUE TPEKOB: W3MEPEHUE SHEPTHHM YacTUIBI MO0 TOPMO3HOMY MyTH (1o (dotorpadusim)):
COBMECTHO C Yy4HUTeJIeM (GOpPMYIHPOBATh 3aqady M TUIOTE3y KCCICIOBAHUS, CaMOCTOSTEIBHO
IUTAHUPOBATh ~ UCCIICJIOBAaHHE, CaMOCTOSITEJIbHO COOMpaTh  SKCIEPUMEHTAIBHYIO  yYCTaHOBKY,
MPEJCTABIATh IOJIYYCHHBIE 3aBUCHMOCTH (U3MYECKHX BEIUYMH B BHUAE TaOnMil U TpaduKoB,
OLCHUBATH MOTI'PCIIHOCTH, ACIIATh BBIBOJLI 110 PE3YyJIbTaTaM UCCICIOBAHUA;

co0roaaTh mpaBmiIa 0€30MacHOTo TpyIa mpu padboTe ¢ 1a00paToOpHEIM 000PYIOBAaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEUCTBUS H3YUYEHHBIX MNPUOOPOB, TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKHX TPOLECCOB C ONOPOM Ha WX ONHMCaHUS (B TOM YHCIE: CHUJAOMETP, JaTYUKU
MIOJIOXKCHHSI, PACCTOSIHUSL M YCKOPEHHSI, PAKEeTa, IXO0JIOT, OYKHU, TIEPUCKOII, (OTOAIIApaT, MHKPOCKOII,
TEJIECKOTI, ONTHYECKUE CBETOBO/IbI, CIICKTPOCKOII, JO3UMETP, KaMepa BHiibcoHa), UCIIOB3YsI 3HAHUS O
CBOWCTBaX (DM3MYECKHX SIBJICHUH W HEOOXOIUMbIC (PH3UYECKHUE 3aKOHOMEPHOCTH, HCIIOJIb30BaTh
CXEMBI U CXEMAaTHYHBbIC PUCYHKH M3YYCHHBIX TEXHHUUYECKUX YCTPOWCTB, H3MEPUTEIBHBIX MPHOOPOB H
TCXHOJOTHYCCKUX IMPOLCCCOB MNpHU PCIICHUUN y‘~I€6HO-HpaKTI/I‘~ICCKI/IX 3aJa4, OIITUYCCKHUC CXEMBbI 1JIA
MIOCTPOEHHUS U300paKEHUH B IJIOCKOM 3€pKajie U COOMpAIOLIE INH3E;

NPUBOUTH MIPUMEPHI (HAXOIUTh MHPOPMAIIUIO O MPUMEPAX) MPAKTHUECKOTO HCIIOIb30BAHMS
(bu3NYeCKUX 3HAHWI B MOBCETHEBHOW JXU3HU Uil oOecriedeHHus] Oe30MacHOCTH TMpH OOpaIIeHUuH C
npubopaMM M TEXHHYECKHMH YCTPOHCTBAMH, COXPAaHEHMs 310pOBbSi M COOJIOJAEHHUS HOPM
HKOJIOTHYECKOTO MOBE/IEHUS B OKPYKaIOLIEeH cpele;

OCYILECTBIIATh MOMCK MHpOpMaLUU (PpU3HUECKOTo cojiepkaHus B VIHTepHeTe, CaMOCTOATENbHO
dbopMynMpys MOMCKOBBIM 3alpoc, HAaXOJUTh MYTH OMNpPEJeNeHHUs] JOCTOBEPHOCTH IOJy4YE€HHOMH
MH(pOpMalUU Ha OCHOBE UMEIOIIMXCS 3HAHUN U JIOMIOJTHUTEIbHBIX UICTOUHUKOB,;

UCIOJIb30BaTh NPHU BBINOJHEHUU YYEOHBIX 3a/laHUil HAy4YHO-TIONYJSPHYIO JIUTEpaTypy
(Gu3MYECKOTO COoJepKaHUsl, CIPAaBOUYHbIE MaTepHalbl, pecypchl ceTu MHTepHeT, BiageTs npuéMaMu
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHus HHPOPMALMK U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHbIE MHCbMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE HMH(OpPMAIUH U3
HECKOJIbKUX UCTOYHHUKOB (PU3NUYECKOTO COAEPIKaHUs, MyOIMYHO MPECTABIATh Pe3yabTaThl IPOESKTHON
WINA UCCIIE0BATENbCKON NESATEIbHOCTH MPH 3TOM I'PaMOTHO HCHOJIb30BaTh U3yYEHHBIH MOHATUHHBIN
amnmapar M3y4yaeMmoro paszena (pU3MKH U CONPOBOXAATh BBICTYIUIEHHE Mpe3eHTalue ¢ y4éTom
0CcOOEHHOCTEH ayTUTOPUN CBEPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
Ne HaumenoBanue KosnyecTBO 4acoB DJIeKTPOHHbIE CnHCOK UTOrOBBIX IJIAHUPYEMBIX Cnoco0 oneHkun
n/n pa3esioB U TeM Bcero Kontpo Ilpakrtn (undposbie) Pe3yJbTATOBC YKA3aHUEM 3TANOB UX HTOTOBBIX
NMPOrpamMmMbl JIbHBIE YecKHe oOpa3zoBaTre/ibHbIE ¢popmupoBanus IUIAHUPYEMbIX
pa6oTbl padoThI pecypchl pe3yabTaToB
Pazjnen 1. ®usuka u eé poJib B MO3HAHMH OKPY:KAIOLIEro MUpa
1.1 ®wusuka — Hayka o 2 bubnmnoreka [JOK -MCTIONIb30BATh MOHATHS: (PUINUECKUE U VYerHbIl onpoc
npupoze https://m.edsoo.ru/7f4181ce = XxUMHUUYECKHE SABJIEHUS, HAOTIOACHHE,
IKCIIEPUMEHT, MOJICIIb, TUTIOTE3a, CAMHUIIBI
bu3NYECKUX BENWYHH, aTOM, MOJIEKYJIa,
arperaTHbI€ COCTOSIHUS BellecTBa (TBEPIOE,
JKUJIKOE, Ta3000pa3Hoe), MEXaHUYECKOe
NIBIDKEHHE (paBHOMEPHOE, HEPABHOMEPHOE,
MPSIMOJIMHEIHOE), TpaeKTopus,
paBHOJICHCTBYIOIIAs CUJI, JedopMarus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb,
COOOIIAOIINECS COCY/IBI;
1.2  Ouszmdeckue BeTUINHBI 4 3 bu6mmoteka [IOK -YBEPEHHO pa3nuyath sBieHus (auddysus, Pemenne yueOHbIX

https://m.edsoo.ru/7f4181ce

TEIJIOBOE JIBM)KEHHE YaCTHIL BEIIECTBA,
PaBHOMEPHOE IBUKEHHE, HEPABHOMEPHOE
JBUJKEHHE, NHEPLUs, B3aUMOJIECUCTBUE TEII,
pPaBHOBECHE TBEPBIX TEJ C 3aKPEITIEHHON OCBIO
BpalleHUs, IIepeiada JaBiICHUs TBEPABIMU
TelaMH, KHUJKOCTIMHU U Ta3aMu, aTMochepHoe
JTaBJICHUE; IIJIABAHUE TEJI, IPEBPAILECHUS
MEXaHMYECKOM 3HEPTUHN) 1O ONMHUCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (pru3nyeckoe

U TIPaKTHKO-
OpPUEHTHPOBAHHBIX
3a1a4
JlaGopatopHas
pabota
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1.3

EcTtecTBeHHO-HaYy4YHBIN
METO]I IO3HAHUS

1

bu6nuoreka [IOK
https://m.edsoo.ru/7f4181ce

SIBJICHHE;

-pacro3HaBaTh MPOSIBICHUE N3YYEHHBIX
(bu3nYeCKUX SIBICHUN B OKpYKarolleM Mupe (B
TOM uucie (pU3nvecKue SBICHUs B IPUPOIE:
MPUMEPHI IBUKEHUS C Pa3IMUYHBIMU CKOPOCTIMU
B KUBOU U HEXUBOH IIPUPOJE, JEUCTBUE CUI
TSOKECTH, TPEHUS, YIPYTOCTH B IPUPOJIE U
TEXHUKE, BIUSHUE aTMOC(HEPHOTO JaBJICHUS Ha
JKUBOW OpPTaHU3M, IJIaBaHKUE PbIO, ppIyaru B Teje
YeJIOBEKA), MPU ITOM MEPEBOIUTH
MPAKTUYECKYIO 337a4y B Y4EOHYIO, BBIICATh
CYIIIECTBEHHBIE CBOICTBA (MIPU3HAKH)
(bu3MYECKUX SIBICHUI;

-OMHUCHIBATh U3YYCHHBIE CBOWCTBA TENl U
(du3HYeCKre SIBICHHUS, UCIIONIB3Ys (PU3HUCCKHE
BEJIMYMHBI, IPH OTIMCAHUH TTPABUIIHLHO
TPAKTOBATh (PU3MUECKUI CMBICI UCTIOIH3yEMBIX
BEJIMYMH, UX 0003HAYCHHS U €TUHUIIBI
(bu3MYECKUX BENWYNH, HAXOIUTh (POPMYIIHI,
CBSI3bIBAIOILME JJAHHYIO (PU3NYECKYIO BETMUUHY
C IPYTUMU BEIMYUHAMU, CTPOUTH TpaduKH
M3YyYEHHBIX 3aBUCUMOCTEH pu3nueckux
BEJIMYNH;

-pacro3HaBaTh MPOOJIEeMbl, KOTOPBIE MOXKHO
PELUTh IIPU MOMOIIU (PU3UIECKUX METOIOB, U
npeJyiaratb OpUEHTUPOBOYHBIN CI1OCO0
pEeIIeHNs], B OIUCAHUU UCCIIEN0BaHUs
pacro3HaBaTh IPOBEPAEMOE IPEATION0KEHUE
(runotesy), UHTEPIPETUPOBATH NOTYyUYEHHBIN
pe3yibTar;

VYceTHBII onpoc
Pemenune yueGHBIX
U TIPaKTHKO-
OpPUEHTHPOBAHHBIX
3ama4
JlaboparopHas
paborta
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-CTPOUTH MPOCTHIE PU3MUECKUE MOJICIH
peanbHBIX 00BEKTOB, IPOLIECCOB U SIBICHHH,
BBIJICTISITH TIPU 3TOM CYIIIECTBEHHBIE U
BTOPOCTEICHHBIE CBOICTBA OOBEKTOB,
IPOLIECCOB, SBICHUH, IPUMEHAITH (HPU3UUECKHE
MOJIENN 7151 OOBACHEHHS (PU3MUYECKIX
MIPOLIECCOB U PEIICHUs yUeOHBIX 3a/1a4;

Paznen 2. [lepBonayanbHble ¢

2.1

2.2

CTpoeHHe BCIICCTBA

JIBr>xkeHue u
B3aUMOJIECTBHE
YaCTHUIl BELIECTBA

BE€JACHUS 0 CTPOCHUM BeUIECTBA

2

1

2

bubmuorexa [JOK

https://m.edsoo.ru/7f4181ce

bu6nuoreka [IOK

https://m.edsoo.ru/7f4181ce

-YBEpPEHHO pa3nuyaTh siBieHus (auddysus,
TEIUIOBOE IBUKEHHME YaCTHI] BELIECTBA) 10
OINUCAHMIO UX XapaKTEePHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, JICMOHCTPHUPYIOUINX JTaHHOE
¢du3nveckoe SIBICHHE;

- IPOBOJIUTH OTBITHI IO HAOIOICHUIO
(bu3NYEeCKUX SIBICHUN WK (PU3HUECKUX CBOWCTB
ten (nugdysus, TErIoBoe paciupeHne ra3oB):
(bopMynHpOoBaThH MPEATOIOKEHHE (TUIIOTE3Y) O
BO3MOXKHBIX pe3yibTaTax HaOIro1eHuil,
CaMOCTOSITENIbHO COOMPATh YCTAHOBKY U3
M30BITOYHOTO HAOOpa 000PYyAOBaHUS U
(bopMyTUpPOBaTh BHIBOJIBI;

YBEPEHHO pa3nuyaTh sBiIeHUs (quddy3us,
TEIUIOBOE JIBUYKEHHME YaCTHI] BELIECTBA) 10
OINHCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, JIEMOHCTPHUPYIOIIHX JTaHHOE
¢buznyecKoe sIBICHUE;

- IPOBOJIUTH OTBITHI TIO HAOJFOIEHUTO
(bu3nYeCcKuX SIBICHUN WK (PU3HYECKUX CBOWCTB
ten (nugdysus, TErIoBoe paciupeHne ra3oB):

VYerHbll onpoc
Pemenne yueGHbIX
U NPaKTHKO-
OpPUEHTHPOBAHHBIX
3a1a4y
[IpakTuueckaspado
Ta

VYceTHBII onpoc
Pemenne yueGHBIX
U TIPaKTUKO-
OpPUEHTUPOBAHHBIX
3a/1a4
[IpakTrueckas
paborta
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bubmuorexa [JOK
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(bOopMyIHUpPOBATh MPEATIOIOKECHHE (THIIOTE3Y) O
BO3MOXKHBIX pe3yiibTaTax HaOIr0ICHU,
CaMOCTOSITENIbHO COOMPATh YCTAHOBKY U3
M30BITOYHOTO Ha0Opa 000PYIOBAHHS U
(bopMyITHPOBATH BHIBOJIBI;

-cOo0JII01aTh TIPABHJIA TEXHUKH OE30ITaCHOTO
TpyZAa npu paboTe ¢ 1a00paTOpHBIM
000pyI0BaHUEM;

- 00BACHATH (DM3UUYCCKUE SBICHUS, IPOLECCHI U
CBOIfCTBa TEJI, B TOM YKCJIEe B KOHTEKCTE
CUTYyalui IPAKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, U pelaTh Ka4eCTBEHHBIE 3a/1a41, B
TOM YHCJIe TPEOYIOIIIe YHUCICHHOTO
OLICHUBAHMSI XapaKTEPHBIX 3HAYCHUU
(HU3MYECKHX BEIUYUH, IPU 3TOM BBIOHPATH
aJIeKBaTHYIO (PU3NYECKYIO MOJETb, BBISBIATH
NPUYMHHO-CJIEICTBEHHBIE CBSI3U U BBICTPAHBATh
JIOTUYECKYIO LETIOYKY PacCyXISHHI C OTIOpO
Ha W3y4YCHHBIE CBOICTBA (PU3NIECKUX SBICHHIH,
(bu3rYecKre 3aKOHBI, 3aKOHOMEPHOCTH 1
MOJICTIH;

- UCITIOJIb30BAaTh ITOHATHA: (1)I/I3I/I‘~ICCKI/I€ u
XUMHYECKHE ABJICHUS, HaOII0EeHHE,
OKCTIEPUMEHT, MOJIEITb, THIIOTE3a, SIMHHUIIBI
(HU3MUYECKUX BEJIMYHH, aTOM, MOJIEKYIIa,
arperaTHble COCTOSHUS BeliecTBa (TBEpIOE,
KUAKOE, Ta3000pazHoe)

VYerHbll onpoc

2.3 ArperatHbi€ COCTOSIHUSA 1
BEILIECTBA
Hroro no pazneny 7
Pa3nea 3. /IBu:xeHMe ¥ B3auMo/ieiicTBUE TeJl
3.1 MexaHnuueckoe 10

2

bu6nuoreka [IOK

- UCIIOJIb30BAaTh ITOHATHUA: (bPISI/I‘-IeCKI/IC n

VYceTHBIT onpoc
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JIIBIDKEHHE

https://m.edsoo.ru/7f4181ce

XAMHUYECKHUE SIBJIEHUS, HAOIIOIEHNE,
HKCIEPUMEHT, MOJIEIIb, TUIIOTE3a, €AUHULIbI
(bU3NYECKUX BETMYMH, MEXaHUYECKOE IBUKECHUE
(paBHOMEpPHOE, HEPAaBHOMEPHOE,
IPSMOJIMHEIHOE), TPACKTOPHS;

- OIIMCBIBATh U3YUYEHHBIE CBOMCTBA TEN U
¢bu3nveckue sBICHUS, UCNOIb3Ys (PU3NIECKHE
BEJIMYMHBI (BpeMsl, yTh, CPEAHSISI CKOPOCTb),
IIPY ONMCAHUM MTPaBUJIBHO TPAKTOBATh
(U3NUIEeCKU CMBICIT UCTIOIb3YEMBIX BEJTHUUH, UX
0003HaueHMsI U €IMHULIBI (PU3MUECKUX BEIUYMH,
HaXOAUTh (POPMYJIbI, CBSA3BIBAIOIIME TAHHYIO
(bU3NYECKyI0 BEIMUHHY C APYTMMHU BEIUYMHAMU,
CTPOUTB I'paMKH U3YUYEHHBIX 3aBUCUMOCTEH
(U3HYECKUX BEIIMYMH;

- pemiath pacu€THble 3a7auu (B 2—3 neiCcTBUS)
10 U3y4aeMbIM TeMaM Kypca (pU3HKH, BEIOUpast
aJICKBaTHYIO (PU3UUYECKYIO MOJIENb, C
UCIOJIb30BAaHUEM 3aKOHOB U (hOpMYII,
CBSI3BIBAIOIIUX (PU3MUYECKHE BEITUYHMHBI,
3alUCHIBaTh KPATKOE YCIOBUE U Pa3BEPHYTOE
pellIeHne 3a]a4i, BBISIBJISTh HEJOCTAOLIUE WU
M30BITOYHBIE JaHHBIE, 000CHOBBIBATH BEIOOP
METO/JIa peLIeHHs 3a/1a4H, UCII0JIb30BaTh
CIIPaBOYHBIE JIAHHBIE, TPOBOJUTD
MaTeMaTH4ecKue MpeoOpa3oBaHus U PacuEThl,
OLICHUBATh PEAIMCTUYHOCTD MOJTYYEHHOTO
3Ha4YeHUs1 PU3NUECKOM BETMUMHBI U ONPEACIATH
pa3sMepHOCTh (PU3NUECKON BETHMUUHBI,
MIOJIyYE€HHOM NpU PELICHUH 3a/1auH;

Pemenne yueGHBIX
U TPaKTHKO-
OPUCHTHUPOBAHHBIX
3a1a4
JlaGopaTopHas
pabora
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-pacro3HaBaTh MPOOJIEMBbI, KOTOPBIE MOXKHO
PELUTh IPU MOMOIIU (PU3UIECKUX METOJIOB, U
IpeJlaraTb OpUEHTUPOBOYHBIN CIIOCO0
pEILIeHNs, B ONIUCAHUU MCCIIEN0BaHUs
pacrno3HaBaTh IPOBEPSAEMOE MTPEATION0KECHHUE
(runotesy), UHTEPIPETUPOBATH NOJYyUEHHBIN
pe3ybTaT;

-TIPOBOJIUTH OIIBITHI IO HAOIIOACHUIO
(bU3NUECKUX SIBICHUH WIH (PU3NIECKUX CBOHCTB
Ten (M3MEHEHHE CKOPOCTH NPU B3aUMOIEHCTBUN
Tel,): GopMyIupOBaTh MPEINOIOKEHHUE
(runoTe3y) 0 BO3MOXKHBIX pe3ylbTaTax
HaOJI0ICHUH, CAMOCTOATENBHO COOUPATh
YCTAHOBKY U3 U30BITOYHOIO Habopa
00opynoBaHus U GOPMYJINPOBATH BHIBOJIBI;
-IPOBOJIUTH MPSAMBIE U KOCBEHHBIE U3MEPEHUS
(UBHUYECKUX BEIUYUH (PAaCCTOSHHUE,
MIPOMEXYTOK BPEMEHH) C UCIOIb30BAaHUEM
aHAJIOTOBBIX M LU(POBBIX MPUOOPOB,
000CHOBBIBaTh BBIOOP METO/Ia U3MEPEHNH,
¢buKcupoBaTh NoKa3aHUs NPUOOPOB, HAXOIUTh
3HAYEHUE U3MEPSIEMOM BEJIMUUHBI C IOMOIIBIO
YCPEIHEHHS pe3yJIbTaTOB CEpUU U3MEPEHUI 1
OILICHUBATh MOTPEIIHOCTh U3MEPEHUI;

WNuepuus, macca, 9 1 1 bubmmoreka [IOK -YBEPEHHO Pa3IUyaTh SIBICHUS (MHEPIUS, VYceTHBIT onpoc

IUIOTHOCTD https://m.edsoo.ru/7f4181ce = B3aMMOJEHCTBHE TEJI, Macca, INIOTHOCTH) 1O Pemenne yaeOHBIX
ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha Y TIPaKTHKO-
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JAHHOE OpPUEHTUPOBAHHBIX
¢buznyecKoe sIBICHUE; 3a/1a4

- pemiath pacu€THble 3a7auu (B 2—3 neiCcTBUS) JlaboparopHas
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10 U3y4aeMbIM TeMaM Kypca (hU3HUKH, BEIOUpast
aJIeKBaTHYIO (PU3MUYECKYIO MOJIEIIb, C
UCIIOJIb30BAaHUEM 3aKOHOB U (OpMYII,
CBSI3BIBAIOILUX (PU3HUECKHE BEIUYHHBI,
3aIlMCBIBAaTh KPATKOE YCIOBUE U pa3BEPHYTOE
pelleHne 3a7]aui, BbISIBJISITh HEJOCTAOLIUE WU
M30BITOYHBIC TAHHBIE, 000CHOBBIBATEH BHIOOD
METO/J1a pEeLIeHMs 3a/1a4H, UCII0JIb30BaTh
CIIPaBOYHbIE IAHHBIE, IPOBOJAUTD
MaTeMaTHYECKUe MPeoOpa30BaHUS U PACUETHI,
OLIEHUBATh PEATUCTUYHOCTD MOJYYEHHOTO
3Ha4YeHUsl PU3NYECKOM BETMUMHBI U ONPEACIATH
pasMepHOCTh (PU3NUECKOM BETUUUHBI,
MOJIy4EHHOM MpH PEeLeHUH 3a1aui;
pacrno3HaBaTh NpoOIeMbl, KOTOPbIE MOYKHO
PEIINUTh IPU TOMOIIU PU3NYECKUX METOJIOB, U
npeyaraTb OpueHTUPOBOUYHBIN CITOCOO
pelleHus1, B ONIMCAaHUU UCCIIE0BaHuUs
pacro3HaBaTh IPOBEPSEMOE MTPEATION0KEHHUE
(runoresy), UHTEPIPETUPOBATH MOJTyUEHHBIN
pe3yJIbTarT;

-IIPOBOJIUTH OIBITHI 10 HAOJIOACHUIO
(bu3NYECKUX SIBICHUN WIN (PU3HUECKUX CBOWCTB
ten (nuddy3us, TEMI0BOE pacIupeHne ra3os,
SBJICHUE UHEPLUHU, U3MEHEHHE CKOPOCTHU MpHU
B3aMMOJICHCTBUM TeJ, ITepeiada JaBIeHUs
JKUAKOCTBIO U ra30M, MTPOSIBIICHUE IEHCTBUS
aTMOC(epHOro JAaBJIeHUs, AeUCTBHE MPOCTHIX
MEXaHU3MOB): (POPMYITMPOBATH MPEATIOIOKEHUE
(runotesy) 0 BO3MOXKHBIX pe3yJbTaTax

pabora
KonTponbHas
pabora
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Cuia. Buner cun

15

3

bubmnoreka LIOK
https://m.edsoo.ru/7f4181ce

- OIMCBIBATh U3YYEHHBIE CBOMCTBA TEN U
(busznUYecKre SIBICHHUS, UCTIONB3Ys (PU3HUECKUE
BEJIMYMHBI (CUJIa YIPYTOCTH, CUjla TSAKECTH, BEC
Tena, CUjia TPeHHUsl, JaBIeHUEe TBEPIOTO Tena),
MIPU OMUCAHHUU MTPABUIIBHO TPAKTOBATh
(bu3MYECKUN CMBICI UCTIONb3YyEeMbIX BETUYHH, UX
0003HaYeHHSI U SMHUIIBI PU3NYECKUX BETUUHH,
HaXOJUTh (POPMYIIBI, CBS3BIBAIOIINE TAHHYIO
(GU3NYECKYIO BETUYMHY C IPYTHMH BEITMYMHAMH,
CTPOUTH IpaMKU U3YUYEHHBIX 3aBUCHMOCTEN
(U3HYECKUX BEIINYMH;

-XapaKTepUu30BaTh CBOIMCTBA Tel, (pu3nveckue
SBJICHUS U TIPOLIECCHI, UCIIOJIb3Ys ITpaBHIIa
CJIO’KEHUS CUJI (BJIOb OJHOM MpsIMOil), 3aKOH
I'yka, 3axkoH Ilackais, mpu 3TOM 1aBath
CJIOBECHYIO ()OPMYIIMPOBKY 3aKOHA U
3aMHChIBaTh €T0 MaTEMaTUUYECKOE BbIPAXKEHHUE;

- pemiath pacu€THble 3a7auu (B 2—3 neiCcTBUS)
10 U3y4aeMbIM TeMaM Kypca (pU3HKH, BbIOUpast
aJICKBaTHYIO (PU3UUYECKYIO MOJIENb, C
HCTIOJIb30BAaHUEM 3aKOHOB U (hOPMYII,
CBSI3BIBAIOIIUX (PU3MUYECKHE BEITUYHHBI,
3alHUCHIBaTh KPATKOE YCIOBUE U Pa3BEPHYTOE
pellIeHne 3a7jaui, BBISIBJIATH HEJOCTAIOLINE WU
M30BITOYHBIC JaHHBIE, 000CHOBBIBATH BEIOOP
METO/JIa peLIeHHs 3a/1a4H, UCII0JIb30BaTh
CIIPaBOYHbIE JIAHHBIE, TPOBOJAUTD

VYeTHbII onpoc
Pemenune yueGHBIX
U TIPaKTHKO-
OpPUEHTUPOBAHHBIX
3a1a4y
JlaGopaTopHas
pabora
Kontponbnas
pabora
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MaTeMaTU4eCKUe MPpeoOpa3oBaHus U PacuEThl,
OLICHUBATh PEATUCTUYHOCTD TOTyICHHOTO
3HaYCHUs (PU3MYECCKON BEJIMIHUHBI U OIPEICIISTh
pa3MepHOCTh (PU3NYECKOI BETHYHHBI,
HOJIYYCHHOH NP PELICHHUH 3a]a4H;

- IPOBOAUTH HECIOXKHBIC SKCIICPUMCHTAJIbHBIC
UCCIICIOBAaHHS 3aBUCUMOCTEH (PU3MUSCKUX
BCJIIMNYHUH (3aBI/ICI/IMOCTI/I CHUJIbI TPCHUA
CKOJIBKCHHA OT CHUJIBI HOPMAJIBHOI'O AAaBJICHUAA,
KadyecTBa 00pabOTKH TTOBEPXHOCTEH TN U
HE3aBUCUMOCTH CHJIBI TPEHHS OT ILIOLIA 1
COIPHKOCHOBEHHS TEJ, CUIIbI YIIPYTOCTH OT
YIUTHHEHHS TIPY>KUHBI): COBMECTHO C YUUTEIEM
(bopMynupoBaTh 33/1a4y U THIIOTE3Y
MICCIIE/IOBAHMS, CAMOCTOSTEIBHO INIAHUPOBATh
MICCIIEIOBaHKE, CAMOCTOSITETIEHO COOUPATh
DKCIIEPUMEHTAIbHYIO YCTAaHOBKY C
HCIIOJIb30BAHUEM MHCTPYKIWU, IPEACTABIIATH
MIOJTy4EHHBIE 3aBUCUMOCTH (PU3NIECKUX
BEJINYMH B BUJE TaOJIUI U TPahMKOB, OLICHUBATh
NOTPEITHOCTH, JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM
UCCIICIOBAHMS;

Pasnen 4. laBienue TBEépABIX

4.1

Hasnenue. [lepenaya
JABJICHUS TBEPABIMU
TeJIaMU, )KUIKOCTIMU U
razaMu

TeJl, s)KHAKOCTEH U ra3oB
5

bubnuortex
a [IOK
https://m.e
dsoo.ru/7f4
181ce

YBEPEHHO pa3nuyarh sBIeHUs (mepeaaya
JaBJICHUS TBEPABIMU TEIIAMU, KUIKOCTSIMH U
ra3amu) 1o OMMCAHUIO UX XapaKTEPHBIX CBOWCTB
Y Ha OCHOBE ONBITOB, IEMOHCTPUPYIOLTUX
JIaHHoe (GU3UYECKOE SBICHHE;

- pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOYKHO

VYceTHBIT onpoc
Pemenne yueGHBIX
U TIPaKTHKO-
OpPUEHTHPOBAHHBIX
3a1a4
JlaboparopHas
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PELIUTh MPHU MOMOIIU (PU3UIECKUX METOJIOB, U
IpelaraTb OpUEHTUPOBOYHBIN CI1OCOO
pEILIeHNs, B ONIUCAHUU MCCIIEN0BaHUs
pacrno3HaBaTh IPOBEPSAEMOE MTPEATION0KECHHUE
(runoresy), UHTEPIPETUPOBATH MTOJTYYCHHBIH
pe3ybTaT;
-TIPOBOJIUTH OIIBITHI IO HAOIIOACHUIO
(bU3NUECKUX SIBICHUH W (PU3NIECKUX CBOHCTB
Te: (OPMYITHPOBATH MPEIIIOI0KEHNE
(runotesy) 0 BO3MOXKHBIX pe3yJibTaTax
HaOJI0ICHUH, CAMOCTOATENBHO COOUPATh
YCTAHOBKY U3 U30BITOYHOTO Habopa
00opynoBaHus U (pOpMyIUpPOBATH BHIBOJIBI;

- OOBSCHATDH (PU3NYECKUE SBICHUS, IPOLIECCHI U
CBOIICTBa T€J, B TOM YUCJIE B KOHTEKCTE
CUTYyalluil TPAKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, U peliaTh KayeCTBEeHHbIE 3a]auu, B
TOM YHCJIe TPEOYIOIINEe YUCICHHOTO
OLICHMBAHMSI XapaKTEPHBIX 3HAYECHUU
(bU3NYeCKUX BEJTMYUH, IPU ITOM BBIOMpAThH
aJIeKBaTHYIO (DU3MUYECKYIO MO/I€Ib, BBISBIATD
IIPUYNHHO-CJIEICTBEHHBIE CBSI3U U BBICTPAUBATh
JIOTUYECKYIO IIEMOYKY PACCYKACHUN C OMOPOit
Ha U3y4EHHBIE CBOICTBA (PU3NYECKUX SBJICHUM,
¢bu3nyecKre 3aKOHbI, 3aKOHOMEPHOCTH U
MOJIENH;

-pemaTh pacuérHble 3a1a4u (B 2—3 EeUCTBUS) 110
M3y4aeMbIM TeMaM Kypca (pu3nuku, BeIOupas
aJIeKBaTHYIO (PU3MYECKYIO0 MOJIEINb, C
UCIIOJIb30BAaHUEM 3aKOHOB U (hOpMYII,

pabora




CBSI3BIBAIOIINX (PU3NICCKUE BEITUNINHBI,
3aMHUChIBaTh KPATKOE YCIOBHE U Pa3BEPHYTOEC
peIlIeHre 3a/1a4H, BBISBIATh HEJOCTAIONIUE HITH
M30BITOYHBIC JaHHBIE, 000CHOBBIBATH BEIOOD
METO/Ia PEIICHHMS 3a/1a4H, HCIIOJIb30BaTh
CIIPaBOYHBIC IAHHEIE, TPOBOUTH
MaTeMaTHYECKHUEe TPeoOpa3OBaHUS U PACUETHI,
OIICHUBATh PEATUCTUIHOCTH TIOTYICHHOTO
3HAYCHUS (PU3NICCKON BETUIUHBI M OTIPEIICIIATh
pPa3MepHOCTh (PU3UYECKON BETUUHHBI,
MOJTYYCHHOM MTPH PEIICHUHU 3a]1au;

4.2

JlaBiieHHE )KUAKOCTH

bubnuorex
a [IOK
https://m.e
dsoo.ru/7f4
181ce

-OIIMCBIBATh N3Y4YEHHbIE CBOWCTBA TEN U
(bu3nveckue SBICHUS, UCNIOIB3Ys (PU3NIECKHE
BEJIMYMHBI, IPH ONUCAHUU MTPABUIIBHO
TPAKTOBATh (PU3MUECKUI CMBICI UCTIOIb3YEMBIX
BEJIMYMH, UX 0003HAYCHHS U €TUHUIIBI
(bU3NUeCKUX BETMYUH, HAXOAUTh POPMYIIBL,
CBSI3bIBAIOIME JTAHHYIO (PU3NYECKYIO BETUUUHY
C IpYT'MMU BEJIMYMHAMU, CTPOUTH IpauKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NIECKIX
BEJINYNH;

- IPOBOJUTH ONBITHI 10 HAOIIOACHHUIO
(bu3NYECKUX SIBICHUN WK (PU3HUECKUX CBOWCTB
tein (nuddysus, TEmIoBoe paclIupeHue ra3os,
SBJICHUE UHEPLIMHU, U3MEHEHNE CKOPOCTH MpHU
B3aMMOJICHCTBUH Tell, Iepeiada JaBIeHUs
JKUAKOCTBIO U a30M, ITPOSIBIIEHUE IEHCTBUS
aTMoc(epHOro JaBleHUs, JeMCTBHE MTPOCTHIX
MEXaHHU3MOB): (POPMYIHPOBATH MPEATIOTIOKEHHE
(runotesy) 0 BO3MOXKHBIX pe3yJbTaTax

VYeTHbII onpoc
Pemenue yueGHbIX
U TIPAKTUKO-
OpPUEHTHPOBAHHBIX
3a1a4y
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HaOJI0ICHUH, CAMOCTOATEIBHO COOUPATh
YCTaHOBKY U3 H30BITOYHOTO Habopa
000pynoBaHus U GOPMYIUPOBATH BHIBO/IBI,

4.3

4.4

ATtMocdepHoe
JaBJICHUE

JlelicTBHE KUAKOCTU U
rasa Ha IOrpyKEHHOE B
HUX TEJ0
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-pacro3HaBaTh MPOSIBICHUE U3YYEHHBIX
(bu3nUecKuX SIBICHUH B OKpY’KaroIieM Mupe (B
TOM YHcie (PU3nUECKUe ABJICHUS B IPUPOJIE:
BIIMSIHME aTMOC(EPHOI0 AABJICHHSI Ha )KUBOM
OpraHu3M), IIPU 3TOM NEPEBOAUTH
IPAaKTUYECKYIO 33/1a4y B y4eOHYI0, BBIICIATh
CyLIECTBEHHbIE CBOMCTBA (IIPU3HAKHU)
(u3NYECKUX SIBICHUH;

-OIMCBIBATh U3Y4YEHHbIE CBOWCTBA TEN U
(bu3nveckue sIBICHUS, UCTIOIB3Ys (PU3NIECKHE
BEJIMYMHBI, IPH ONUCAHUU MTPaBUIIBHO
TPAKTOBATh (PU3MUECKUI CMBICI UCIOIb3YEMBIX
BEJIMYMH, UX 0003HAYCHHS U €IUHUIIBI
(bU3NUeCKUX BETMYMH, HAXOAUTh POPMYIIBL,
CBSI3bIBAIOIME JJAHHYIO (PM3NYECKYIO BETMUUHY
C IpYTMMU BEJIMYMHAMU, CTPOUTH IpaduKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEIUUNH

- OOBACHATDH (PU3NYECKUE SBIECHUS, IPOLIECCH U
CBOICTBa T€J, B TOM UUCJIE B KOHTEKCTE
CUTyalluil IPAKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, U pelaTh KaueCTBEHHbIE 3a/1a4H, B
TOM YHCJIe TPEOYIOINe YUCICHHOTO
OLICHUBAHMSI XapaKTEPHBIX 3HAYEHUI
(bu3NYECKUX BEJIIUYMH, IIPU 3TOM BBIOMPATH
a/IeKBaTHYIO (PU3UYECKYIO MOJIEIb, BBISBIIATH
IIPUYMHHO-CJIEICTBEHHBIE CBSI3U U BBICTPAUBATh
JIOTUYECKYIO LIETIOUKY PACCYKIECHUN C OIOpOi

VYeTHbII onpoc
Pemenune yueGHBIX
U TIPAKTUKO-
OPUEHTHPOBAHHBIX
3a1a4
IIpakTueckas
pabora

YcTHBIT onpoc
Pemenne yueGHbIX
U TIPaKTHKO-
OpPUEHTHPOBAHHBIX
3a1a4
JlaboparopHas
pabora
Kontponbnas
pabora
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Ha U3Y4YEeHHBIE CBOMCTBA (PU3MUECKUX SBJICHUH,
¢buznyecKre 3aKOHbI, 3aKOHOMEPHOCTH U
MOJIEJIH;

pemarh pacu€THble 3a1a4u (B 2—3 IeHCTBUS) 11O
M3Yy4aeMbIM TeMaM Kypca (pu3uku, BeIOupast
aJIeKBaTHYIO (PU3MYECKYIO MOJIEIb, C
UCTIOJIb30BAaHUEM 3aKOHOB U (hOPMYII,
CBSI3BIBAIOIIUX (PU3MUYECKHE BEITUYHMHEI,
3aMUChIBaTh KPATKOE YCIOBHUE U Pa3BEPHYTOE
pellIeHHE 3a]a9H, BBISBISITH HEJOCTAIOINE WK
M30BITOYHBIE TaHHBIE, 000CHOBBIBATH BHIOOD
METO/Ia pelIeHHs 3a/1a4H, UCIIOIb30BaTh
CIIPaBOYHbIE TaHHBIE, TPOBOJUTH
MaTeMaTHYeCKHue MpeoOpa3oBaHus U PacUEThl,
OLICHUBATh PEATUCTUIHOCTD MOTYICHHOTO
3HA4YCeHUsT PU3NIECKOI BETMUNHBI U ONPEACTISATh
pa3MepHOCTh (HPU3UUECKOMN BETUUHHBI,
MOJTYYCHHOU MPH PEIICHUH 3a1auH;

- IPOBOJUTH OMBITHI 10 HAOTIOACHHUIO
(bu3MYECKUX SIBICHUN WIH (PU3HMUECKUX CBOWCTB
TeI: (OpMYIHPOBATH MPEINOI0KEHNE
(rumoTe3y) 0 BO3MOXKHBIX pe3ylbTaTax
HaOJIIOJICHUH, CAMOCTOSATEIFHO COOMpPaTh
YCTaHOBKY U3 N30BITOYHOTO Habopa
o0opynoBaHus 1 HOPMYyITUPOBATH BEIBOIBI;
-IIPOBOJIUTH TIPSIMBIE W KOCBEHHBIC U3MEPEHUS
(bu3MYECKUX BENWYHMH (BBITAIKUBAIOIIAS CUJIA,
JeMCTBYIOAs Ha OTPYXEHHOE B )KUKOCTh
TEJI0) C MCIIOJIb30BAaHHEM aHAJIOTOBBIX U

U POBBIX TPUOOPOB, 00OCHOBHIBATH BHIOOP




METOJ1a U3MEPeHHUsI, PUKCHPOBATH MMOKA3AHHS
npuOOpPOB, HAXOAUTH 3HAYCHHUE U3MEPSAEMO
BEJIMYMHBI C IOMOILBIO YCPEAHEHUS PE3YIIBTATOB
CEepUU U3MEPEHUI U OLIEHUBATH MTOIPELIHOCTh
W3MEPEHHUIT;

-IIPOBOJIUTH HECITIOKHBIE IKCIIEPUMEHTAIIbHBIE
WCCJICTOBAHMSI 3aBUCUMOCTEH (PU3HUECKUX
BEJIMYUH (3aBUCUMOCTH BBITAIKHABAIOIIEH CHIIBI
0T 00BbEMa MOTPY>KEHHON YacTH TeJa U OT
IJIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTH OT
IJIOTHOCTH TeJa, OT TITyOUHBI, HA KOTOPYIO
MOTPYXKEHO TEJO, YCIOBUM TTaBaHUSI TEM):
COBMECTHO C yuuTeneM GopMyIupoBaTh 3a1aqy
Y TUINIOTE3Y UCCIEA0BaHUs, CAMOCTOSATEIbHO
IJIJAHUPOBATh MCCIIEOBAHUE, CAMOCTOATEIBHO
CcOOMpaTh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY C
WCIIOJIb30BAHUEM UHCTPYKIIMU, TPEACTABIIATh
MOJTy4eHHBIC 3aBUCUMOCTU (PU3UUECKUX
BEJIMYMH B BUJIE TaOIHIl U TpaUKOB, OLICHUBATH
MOIPEIIHOCTH, JEJIaTh BBIBOBI 10 pe3yJibTaTaM
HCCIIEIOBAHUS;

Hroro no pazneny
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5.1

Pabora 1 MOIIIHOCTH

6

1

bu6mmoteka [IOK
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- OIUCHIBATh U3YYCHHBIC CBOMCTBA TEI U
buznuecKre IBICHHUS, UCTIONB3Ys (PU3HUECKUE
BEJIMYMHBI (MEeXaHHuUeckas paboTa, MOIIHOCTH),
P OMUCAHHUH MTPABUIIBHO TPAKTOBATh
(bu3MYECKU CMBICIT UCTIOIb3yEeMbIX BEJTMYHH, UX
0003HAYCHHS U SMHHIIB (PU3NICCKUX BEITUIHH,
HaXOIUTh (POPMYJIBI, CBA3BIBAOIINE TAHHYIO

VYceTHBII onpoc
Pemenne yueGHBIX
U TIPaKTHKO-
OpPUEHTHPOBAHHBIX
3a1a4
JlaboparopHas
paborta
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(U3HYECKYIO BEIMUUHY C APYTUMU BEIHUYNHAMH,
CTPOUTH TpauKU U3YUYEHHBIX 3aBUCHMOCTEH
(bu3NYECKUX BEJIUYMH;

- pemaTh pacuéTHble 3a1a4u (B 2—3 IEHCTBUSA)
0 U3y4aeMbIM TeMaM Kypca (pU3UKH, BEIOUpast
aJICKBaTHYIO (PU3UYECKYIO MOJIEIh, C
MCIIOJIb30BaHUEM 3aKOHOB B (popmyI,
CBSI3BIBAIOIINX (PU3NICCKUE BEITNIMHBI,
3aMUChIBaTh KPaTKOE YCIOBUE U Pa3BEPHYTOE
pelIeHUe 3a]a4H, BBISABIISITH HEJOCTAIOIINE UITH
M30BITOYHBIE TaHHBIE, 000CHOBBIBATH BHIOOD
METO/JIa pelIeHHs 3a/1a4U, UCIIOIb30BAaTh
CIIPaBOYHbIE TaHHBIE, TPOBOJUTH
MaTeMaTHYecKue MpeoOpa3oBaHus U PacyEThl,
OIICHUBATH PEATHUCTHYHOCTD MOJIYYCHHOTO
3Ha4YeHUs (PU3MUECKON BEIMYUHBI U ONIPEACIIATh
pa3MepHOCTh (HPU3UIECKOMN BEITUUHHBI,
MOJTYYEHHOW MPU PEIICHUH 3aa4H;
pacmo3HaBaTh MpoOIeMbl, KOTOPbIE MOYKHO
PEIINUTh MPU MOMOIIU (PUINIECKUX METO/IOB, U
npejiaraTb OpUueHTUPOBOUHBIN CITOCOO
pelieHusi, B ONMCaHUU UCCIIEIOBAHUS
pacrmo3HaBaTh MPOBEPSEMOE TIPENOTI0KEHNUE
(runotesy), UHTEPIPETUPOBATH OTYyUYEHHBIN
pe3ynbTart;

-TIPOBOJIUTH OTIBITHI IO HAOIIOACHUIO
(bU3MYECKUX SIBICHUN WIH (PU3HUECKUX CBOWCTB
Ten: GopMyITUPOBATH MPEAIOI0KEHUE
(TumoTe3y) 0 BOZMOXKHBIX Pe3ylIbTaTax
HaAOII0IEHUH, CAMOCTOSATEIHHO COOUPATh




YCTaHOBKY M3 U30BITOYHOTO Habopa
o0opynoBanus U GOPMYyIUPOBATH BHIBOJIBI;

5.2

[IpocTeie MexaHU3MBbI

2

bubmnoreka LIOK
https://m.edsoo.ru/7f4181ce

- O0BSCHATH (PU3NUYECKUE SBICHUS, IPOLIECCH U
CBOIICTBa T€J, B TOM YUCJIE B KOHTEKCTE
CUTYyalluil IPAKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, U pelaTh Ka4YeCTBEHHBIE 3a/1a4H, B
TOM 4ucCIie TPeOyIOIIre YUCICHHOTO
OLICHUBAHMUSI XapaKTEPHbIX 3HAUCHUU
(bu3MYECKUX BEIUYHH, IPH 3TOM BBIOMPATH
a/IeKBaTHYIO (PU3UYECKYIO MOJIEIb, BBISABIIATH
IIPUYMHHO-CJIEICTBEHHBIE CBSI3U U BBICTPAUBATh
JIOTUYECKYIO LIEMOYKY PACCYKACHUN C OIOPO
Ha M3Y4YEeHHBIC CBOMCTBA (PU3MUECKUX SBJICHUH,
¢du3nveckne 3aKOHbI, 3AKOHOMEPHOCTH U
MOJIEIIN;

-pemaTh pacuéTHble 3a/1au (B 2—3 1eHCTBUS) MO
M3y4aeMbIM TeMaM Kypca (pu3nuku, BEIOUpas
aJIeKBaTHYIO (PU3MUYECKYIO0 MOJIENb, C
UCIOJIb30BAaHUEM 3aKOHOB U (hOpPMYII,
CBA3BIBAIOIINX (PU3NYECKUE BETNUHUHBI,
3aMHChIBaTh KPATKOE YCIOBHE U Pa3BEPHYTOE
pelleHne 3a7jauu, BhISIBJISITh HEJOCTAIOLUE UITU
M30BITOYHBIE JaHHBIE, 000CHOBBIBATH BEIOOP
METO/Ia PEUIEHMS 3a/1a4H, UCIIOJIb30BaTh
CIIPAaBOYHBIE IAHHBIE, IPOBOJUTH
MaTeMaTHYeCKue MpeoOdpa3oBaHUs U pacu&Thl,
OLICHMBATh PEAIMCTUYHOCTD MOJTYYEHHOTIO
3HaYeHUS! PU3NYECKON BETUUMHBI U OIPEIENISTh
pa3MepHOCTh (HU3NIECKON BETUIHHBI,
MOJIYYEHHOM MpU pelIeHnH 3a/1a4H;

VYeTHbII onpoc
Pemenune yueGHBIX
U TIPaKTHKO-
OpPUEHTHUPOBAHHBIX
3a1a4
JlaGopaTopHas
pabora
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5.3

MexaHuueckas OHCPIusa

1

bubmuorexa [JOK
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-pacrno3HaBaTh MPOOIEMBI, KOTOPBIE MOKHO
PEIIUTh TIPHU MTOMOIIH (PU3HUUESCKUX METOIOB, U
npeayiaraTh OpUEHTUPOBOYHBIN CITOCOO
peIIeHUs, B OTIMCAaHUU UCCIICIOBAHUS
pacro3HaBaTh MPOBEPSEMOE TIPEANOI0KECHHE
(rumnoresy), MHTEPIPETUPOBATH MOJTYUCHHBIN
pe3ynbTart;

-OMHUCHIBATh NU3YYECHHbBIE CBOWCTBA TENl U
buznuecKue SBICHHUS, UCTIONb3Ys (U3HUECKUE
BEJIMYMHBI (MEXaHWYECKas paboTa, MOIIHOCTD,
TUIEYO CHJIBI, MOMEHT CHIIBI, KOO PHUIIUEHT
IIOJIC3HOI'O JICHCTBUS MEXaHNU3MOB,
KHHETHYECKasi U TOTCHIMAIbHAS YHEPTHs), IPU
OTMCAHWUU TTPABHIIBHO TPAKTOBATH PU3NICCKUI
CMBICTT HCTIOB3YEMbIX BEIMYMH, UX
0003HaYeHHSI U SMHUIIBI PU3NIECKUX BETUUHH,
HAXOJUTh (POPMYJIBI, CBSA3BIBAIOLINE TAHHYIO
(bU3NYeCKyI0 BETUUYHHY C APYTMMHU BEIUYMHAMU,
CTPOUTH TpaMKU U3YUEHHBIX 3aBUCUMOCTEH
(U3UYECKUX BEIIMYMH;

- OOBSCHATH (PU3NYECKUE SABJICHHUS, POIECCHI U
CBOMCTBA TEJI, B TOM YHCJIe B KOHTEKCTE
CUTYaIU TPAKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa, U peliaTh KaYeCTBEHHBIE 3a/1a4H, B
TOM YHUCIIe TPEOYIOIINE YUCICHHOTO
OIICHUBAHMSI XapaKTEPHBIX 3HAYCHH
(bU3MYECKUX BEIIUYHH, TIPH 3TOM BBIOMPATH
aJICKBaTHYIO (PU3UUYECKYIO MOJIEITh, BBISBIISTh
MPUYUHHO-CIICACTBEHHBIE CBSI3M M BBICTPAUBAThH
JIOTUYECKYIO IIEMOYKY PACCYKACHUN C OMOPOit

VYerHbll onpoc
Pemenne yueOHbIX
U TIPAKTHKO-
OpPUEHTHPOBAHHBIX
3a1a4y
JlaboparopHas
pabora
KonTponbHas
pabota
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Ha U3Y4YEeHHBIE CBOMCTBA (PU3MUECKUX SBJICHUH,
¢buznyecKre 3aKOHbI, 3aKOHOMEPHOCTH U
MOJIEJIH;

pemarh pacu€THble 3a1a4u (B 2—3 IeHCTBUS) 11O
M3y4aeMbIM TeMaM Kypca (pu3uku, BeIOupast
aJIeKBaTHYIO (PU3MYECKYIO MOJIEIb, C
UCTIOJIb30BAaHUEM 3aKOHOB U (hOPMYII,
CBSI3BIBAIOIINX (PU3NICCKUE BEITNIMHBI,
3aMUChIBaTh KPATKOE YCIOBHUE U Pa3BEPHYTOE
pelIeHUe 3aJ]a4H, BISABIISITH HEJOCTAOIINE UITH
M30BITOYHBIE TaHHBIE, 000CHOBBIBATH BHIOOD
METO/Ia pelIeHHs 3a/1a4U, UCTIONb30BAaTh
CIIPaBOYHbIE TaHHBIE, TPOBOJUTH
MaTeMaTHYeCKHue MpeoOpa3oBaHus U PacUEThl,
OLICHUBATh PEAIMCTUYHOCTh MOIYYEHHOTIO
3Ha4YeHUs (PU3MUECKON BEIMYUHBI U ONIPEACIIATh
pa3MepHOCTh (HPU3UUECKOMN BETUUHHBI,
MOJTYYCHHOU MPU PEIICHUH 3aa4H;
-pacrno3HaBaTh MPOOIEMBbI, KOTOPBIE MOKHO
PENINUTh MPU MOMOIIU (PUINIECKUX METOJIOB, U
npesiaraTb OpUEHTHPOBOUYHBIN CITOCOO
pelieHus1, B ONMCaHUU UCCIIEIOBAHUS
pacro3HaBaTh IPOBEPSEMOE MPEATNONI0KEHHUE
(runotesy), UHTEPIPETUPOBATH OTYUYEHHBIN
pe3ynbTaT;

Paspnen 6. IloBTopuTe1bHO-00001aI01IIHI MOAY/Ib

6.1 IloBropurenpHO-
0000IIarOIINiT MOTYJTh

6

bu6mmoreka [JOK
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- IPUBOJIUTH TPUMEPHI (HAXOAUTH HH(HOPMALIUIO
0 MpUMEpax) MPAaKTHIECKOTO UCTIOIb30BaHUS
(U3UYEeCKUX 3HAHUN B MOBCEHEBHOMN KU3HU

VYceTHBIT onpoc
Pemenne yueOHbIX
U TIPAKTUKO-
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Hroro no pazneny

JUist obecrieueHus1 0€30I1acCHOCTH U
oOpallleHnu ¢ mpudopamMu U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHHUS 310POBbS U
cOOI0OICHHSI HOPM SKOJIOTMUYECKOTO TTOBEICHUS
B OKpYXarolieu cpene;

-OCYIIECTBIISITh OTOOP HCTOYHUKOB WH(pOpMAIUU
¢dusnveckoro conepxxkanus B Untepuere,
CaMOCTOSITENILHO (DOPMYITUPYSI TOMCKOBBIH
3amnpoc, Ha OCHOBE UMEIOIIMXCS 3HAHUU U IyTEM
CpaBHEHHS Pa3IMYHBIX HCTOYHUKOB BBIJEISAThH
uH(pOpMaILIHIO, KOTOpasi SBISETCS
MIPOTUBOPEUNBOM UM MOXKET OBITH
HEJ0CTOBEPHOI;

-HMCTI0JIb30BATh MPH BBIOJIHEHUN YUEOHBIX
3aJJaHUI HAYIHO-TIOMYJISIPHYIO JIUTEPATYPY
(U3NIECKOTO COoIepKaHMs, CIPABOYHBIC
MaTepHalbl, pecypcsl cetu MHTepHeT, BIaaeTh
npuéMaM# KOHCTIEKTHUPOBAaHUS TEKCTa,
npeoOpa3oBaHus HH(POpMAIMK U3 OHON
3HAKOBOW CHCTEMBI B IPYTYIO;

C03/1aBaTh COOCTBEHHbIE KPAaTKNE MUCbMEHHBIE U
YCTHBIE COOOIIEHNUS Ha OCHOBE 2—3 MCTOYHHKOB
nH(popMannu GU3NYECKOT0 COACPKAHUS, B TOM
yuclie MyOIMYHO JIeNaTh KpaTKUe COOOIEHuUs O
pe3ynbTaTax MPOEKTOB WIH YU4EeOHBIX

OPUEHTHUPOBAHHBIX
3aja4

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME
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