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OenepanpHas  pabodas mporpamma 1Mo ydeOHOMY mpeamery «Dusukay
(yriyOsieHHbIH YpoBeHb) (mpenmMeTHast o0JacTh «EcTecTBEeHHO-HAy4YHBIE MPEAMETHI»)
(anmee COOTBETCTBEHHO — MporpaMma o (pu3uke, PU3nkKa) BKIOYAET NOSICHUTEIbHYIO
3allUCKY, COJEpXaHHe OOy4YeHUs, IJIAHUPYEMbIE pPe3yJabTaThl OCBOCHHS MPOrPaMMBI
1o (pu3uKe, TeMaTUYECKOE MJIAHUPOBAHHUE.

INOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo (u3uke HA ypoBHE OCHOBHOTO 00IIEro 00Opa3oOBaHUs COCTABJICHA
Ha OCHOBE IMOJIOKEHUM U TpeOOBaHUM K pe3yJibTaTaM OCBOCHHUS HA YIIyOJIEHHOM YPOBHE
OCHOBHOU 00paszoBarenbHOI mporpammsbl, npeactaBieHHbix B ®I'OC OO0, a takxke
c yueToM (eneparbHON pabodeit mporpaMMbl BOCIUTAHUS W KOHIEIIIAN MPETOTaBaHMs
yuebHoro npeamMera «Duzukay.

Copepxanue mnporpaMMbl MO (U3MKE HANpaBICHO Ha yIOBJICTBOPEHUE
MOBBIIIEHHBIX 3aIIPOCOB O0YUYAIOIIUXCS, CTPEMAIIUXCS K 0oJiee MTyOOKOMY OCBOEHUIO
buznueckux 3HaHUM, W Ha (HOPMHUPOBAHUE E€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH
oOydaromuxcsi. B mporpamme mno (u3uke y4MTBHIBAIOTCS BO3MOYKHOCTH Y4€OHOIO
npeamera B peanuzanuu TpeboBanuiik ®I'OC OOO Kk miuaHUPyeMbIM JMYHOCTHBIM
U METalpeIMETHBIM pe3yJabTaTaM OOYy4YeHHUs, a TaKXKe MEXKIPEIMETHBIE CBS3U
€CTECTBEHHO-HAYYHBIX Yy4YEOHBIX MPEAMETOB HAa YPOBHE OCHOBHOIO  OOUIETo
oOpa3zoBaHusI.

[Iporpamma 1o (u3MKe ycTaHaBIMBAET pacHpeeeHrue y4eOHOro marepuaia
no rogam oOydeHus (MO Kjaccam), TpeajaraeT MPUMEPHYIO TOCIeI0BATEIbHOCTD
M3Y4YEHHUSI TEM, OCHOBAHHYIO HA JIOTUKE Pa3BUTHUS MPEIMETHOTO COACPKAHUS U YUETe
BO3PACTHBIX OCOOEHHOCTEN 00y4aromuxcsl.

[Iporpamma no ¢usuke paspadoTaHa ¢ LEIbIO OKa3aHUS METOAMYECKOW MOMOIIH
YUUTENIO B CO3/JaHUU padoyeil mporpaMmbl 10 y4eOHOMY MTPEIMETY.

duzuka SBISETCS CUCTEMOOOPA3YIOUIUM JIJIi €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MPEIMETOB, MOCKOJIBKY (PHM3WYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB M SBJICHH,
W3y9aeMbIX XHMHEH, OWOJIOTHEH, acTpOHOMHEH W (u3nueckou reorpadueii, BHOCHUT
BKJIaJl B €CTECTBEHHO-HAyYHYIO KapTUHY MHpa, MPEIOCTaBIseT Haubosee SCHBIC
0o0pa3lbl MPUMEHEHHs HAy4YHOTO METOAa TMO3HaHUSA, TO €CTh CIoco0a MOTyYCHHS
JIOCTOBEPHBIX 3HAHUHN O MUDE.

Onna W3 TWaBHBIX 3a7a4  (PU3MYECKOro O00pa3oBaHUS B CTPYKType OOIIEro
00pa3oBaHUs COCTOUT B (JOPMUPOBAHUH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH U HHTEpeca
K HayKe y 00 y4aroIIuxcs.

N3ydyenue Qu3nku Ha yriiyOJIEeHHOM ypOBHE MPEIIOJaraeT YBEPEHHOE BIIaJCHUE
CJICYIOIIUMHU  KOMIIETEHTHOCTSIMM,  XapaKTePU3YIOIUMHU  €CTeCTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

HAYYHO OOBSICHATD SIBJICHUS,;

OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT O UCCIICTOBAHMS;
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UHTEPIPETUPOBATh  JaHHBbIE M  MCHOJB30BaTh HAy4YHbIE JIOKA3aTEJIbCTBA
JUTS TIOJTy4€HUS BBIBOJIOB.

enu nzydyenus: GpU3MKU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHUs ONMPE/ICICHBI
B KOHLENUUHU MpenojaBaHus ydeOHoro mnpeamera «®Pusnka» B 00pa3oBaTesIbHBIX
OpraHU3aLusaX Poccniickon deneparumy, peanu3yrommx OCHOBHBIE
o0ureo0pa3zoBaTeIbHbIE MPOrPaAMMBI.

Henn n3ydenust pu3uKu Ha yriiyOJICHHOM YPOBHE:

pa3BUTHE UHTEPECA U CTPEMIICHHS 00 yJaIOIINXCsl K HAYYHOMY U3y4IEHHIO TPUPOIBI,
pa3BUTHUE UX UHTEIJICKTYalIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TMPEACTAaBICHUH O HAydYHOM METOJleé TO3HaHUA U (OPMUPOBAHUE
UCCIIEZIOBATEIHCKOTO OTHOIIECHUS K OKPY)KAIOIIUM SIBIICHHSIM;

dbopMUpOBaHUE HAYYHOIO MHPOBO33PEHHUSI KaK pe3yibTaTa HM3y4EHHUS OCHOB
CTPOEHHUS MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUE YMEHHH TNpPUMEHSATh (U3MYECKUE 3HAHUS U Hay4yHbIe
JI0KA3aTeNbCTBA ISl OOBSICHEHUSI OKPY>KAIOIIUX SIBIICHU;

dopMUpoBaHUE TPEACTABICHUH O pond (QU3MKKA JUIsI  Pa3BUTUA  JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE TPEACTABIECHUN O BO3MOXHBIX c(epax Oyayuiell npodeccruoHaabHON
JEeSATENbHOCTH, CBA3aHHON ¢ (PU3MKOM, MOATOTOBKA K JaJIbHEWIIEMY OOYYEHHIO B 3TOM
HaIPaBJICHUH;

dbopMupoBaHUE TOTOBHOCTHU K JIajbHEHIIIEMY U3YYCHHIO (DM3HKU Ha YIIIyOJIECHHOM
YPOBHE B paMKaX COOTBETCTBYIOIIUX Mpoduiield 00ydeHHsl Ha YPOBHE CPEAHEro O0IIEro
oOpa3zoBaHUsI.

JlocTikeHne 3TUX LeNeld MporpaMMbl Mo (U3MKe Ha YPOBHE OCHOBHOTO OOLIETO
oOpa3oBaHMsl 00ECTICYMBACTCS PEIICHUEM CIICAYIOIUX 3a1a4:

npuoOpeTeHne 3HaHUKW O JAMCKPETHOM CTPOCHHHM BELIECTBA, MEXaHHUYECKHX,
TEIJIOBBIX, JICKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOpETeHHEe YMEHUM AaHAIU3UPOBATh M OOBICHATH (PU3NYECKHUE SBICHUS
Ha OCHOBE M3YYEHHBIX (PU3MUECKHUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHE METOJOB PEILICHUS PACUETHBIX M KAYECTBEHHBIX 3ajad, TPeOyIOIIUX
CO3/IaHUSI M UCIOJIb30BaHUS (U3MUECKUX MOJIENEH, BKIIOYasi TBOPYECKUE U MPAKTHKO-
OpPHEHTHUPOBAHHBIC 33/1a4H;

pa3BUTHE HCCIENOBATENIbCKMX yMEHUN: HaAOMIOAaTh SBICHUS U HU3MEPSTh
¢dbu3nyueckrue BEIMYUHBI, BBIIBUTATh THUIOTE3bl W MpeiaraTh 3KCIEPUMEHTAIbHbIC
CIOCOOBI MX TPOBEPKH, IJIAHUPOBATh W TPOBOJIUTH OMBITHI, IKCIEPUMEHTATbHBIE
WCCIICZIOBAHNUS, aHAIM3UPOBATH MOJTYUYCHHBIE JaHHBIC U POBOAUTH BHIBOJIBI;

OCBOCHHE MPUEMOB pabOTHI ¢ UHPOpMaIuen GU3NIECKOro CONCPKAHUs, BKIIIOYAS
UH(GOPMAITUIO O COBPEMEHHBIX TOCTHKEHUSIX (PU3UKH, UHTEPIPETAUSI U KPUTUIECKOE
OlLIeHMBaHUE UH(HOPMALINH;

3HAKOMCTBO cO cdepamMu mpodeCCHOHAIBHOM JICATEIBPHOCTH, CBS3aHHBIMU
c (u3MKON, W COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JOCTHIKCHHSIX
(bu3nUecKol HayKu.
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OO61iee YuCIO YacoB, PEKOMEHAOBAHHBIX JJISl U3Y4YeHUS] (PU3UKU HA YrIyOJICHHOM
ypoBHe, — 340 yacoB: B 7 kiacce — 102 yaca (3 yaca B Hezento), B 8 kimacce — 102 gaca
(3 waca B Hemenmw), B 9 kmacce — 136 yacoB (4 uyaca B Henemo). Ilpu sTom
3 00s3aTeibHOM YacTh y4eOHOro IUIaHa BbIJENsETCS: B 7 Kiacce — 68 dacoB
(2 yaca B Hepeno), B 8 kiacce — 68 yacoB (2 vaca B Henento), B 9 kiacce — 102 gaca
(3 yaca B HezieIIO).

[Ipennaraemsiii B mporpaMmme 1o Gu3nke nepedeHb 1ad0opaTopHbIX U MPAKTHUECKUX
paboT sBISiETCA PEKOMEHJATENbHBIM, YYHMTENb JeTacT BBIOOP MpHU MPOBEIACHUH
nabopaTopHbIX pPabOT W OMNBITOB C YYETOM HWHIWBHAYAJIbHBIX OCOOEHHOCTEH
OOy4JarIMXCsA, CIUCKA DSKCIEPUMEHTAIBHBIX 3aJaHWil, TNpeJiaraéMbIX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'0 9K3aM€eHa 10 (U3UKE.

Bo3morkHa KoppeKkTHpOBKa 00ILEr0 YKCIIa YaCOB, PEKOMEHIOBAHHBIX IS U3YYESHUS
npeiMeTa, ¢ Y4eTOM HHAMBUAYAIbHOrO MOJXoAa oOpa3oBaTElIbHBIX OpraHu3alui
K YIUIYOJIGHHOMY U3Y4YEHUI0 (U3MKH, B paMKaxX COOJIIOJAEHUS TUTHEHUYECKUX
HOPMAaTHBOB K HECILHON 00pa30oBaTeIbHONM HArpy3Ke.
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COJEPXXAHUE OBYYEHUA

7 KIIACC
Pu3uka 1 ee poJib B IO3HAHNH OKPYKAKOLEro Mupa
®uzuka — Hayka O mnpupone. SIBneHuss npuponabl (3IEMEHTBI COAEp)KaHUS,

BKJIIOYAIOIIME MEXIOPEIMETHbIE CBA3M). @DuU3NUECKUe SBICHUSA: MEXaHHYECKHE,
TEIUIOBBIE, JJIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@duznueckre BenMuuHbL. PasmepHocTh. EuHunbl  Qu3myeckux  BETUUMH.
N3mepenue u3nueckux BeaWdYuH. DTanoHbl. dusmdeckue npubopsl. lleHa nemeHus.
[Torpemnocts n3mepenuii. [IpaBuna 6e3omacHoro Tpyaa mpu padore ¢ J1abopaTopHBIM
obopynoBanreM. MexayHapoaHas cucteMa eAuHuil. [lepeBos BHECUCTEMHBIX €IUHUIL
B equHULLI CH.

Kak ¢u3uka u apyrue ecTrecTBEHHble HAYKM HM3ydaloT npupony. EcrecTBeHHO-
HAy4YHBI METO]I MO3HAHUS: HAOJ0/IeHHE, TOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIJBUKEHUE
TUIOTE3, DKCIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHUE HAOIIOJAaEMOTrO SIBJICHUS.
Onucanue (pU3NIECKUX SIBICHUI C OMOILBIO MOJIEIEH.

Jlemoncmpayuu

MexaHnueckue, TEIUIOBbIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC, 3BYKOBBIE
SIBJICHHSL.

duznueckre mpruOOpPHI U MPOIEAYpa MPSIMBIX U3MEPEHH aHATOTOBBIM U IU(PPOBBIM
pruOOPOM.

Jlabopamophvie pabomwi u onwvimol

OmnpeneneHue 1EHBI JEICHUS KAl U3MEPUTEIHLHOTO MPrUOopa.

N3smepenune paccTosHUN.

Nsmepenue momanu u o0beMa. MeTo 1 majieTKu.

N3mepenue Bpemenu.

N3mepenue o0beMa KUJIKOCTH U TBEPAOIO Teja.

OmnpeneneHue pa3MepoB MallbIX Teld. MeTo psioB.

[IpoBenenue uccienoBaHus MO MPOBEPKE TUIIOTE3bI: aJbHOCTh IMOJIETa IAPUKA,
MYLIEHHOI0 TOPU30HTAIBHO, TEM O0JIbIlle, YeM OO0JIbIlIe BHICOTA MYCKA.

IlepBoHaua/IbHBIE CBEICHUSI 0 CTPOCHHH BelIeCTBA

CtpoeHue BellecTBa: aTOMbl M MOJEKYJbI, MX pa3Mepbl U MacChbl. OTBITHI,
JIOKA3bIBAIOIIMNE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrkeHue yacTuil BeniecTBa. CBsA3b CKOPOCTH JBMXKEHUS YaCTHUIL C TEMIIEPAT ypOil.
bpoyHnoBckoe npmwxkenue. Juddysus. BzanmoaelicTBrue yacThIl BEIIECTBA: MPUTHKCHUE
Y OTTaJIKMBAaHUE.

ArperaTHble COCTOSIHHMSI BEIIECTBA: CTPOCHUE Ta30B, XKUAKOCTEHM W TBEPIBIX
(kpucTauMueckux) Tell. B3auMoCBsS3b MeEXIy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX U WX aTOMHO-MOJICKYJSIPHBIM CTpoeHHeM. (OcoOeHHOCTH
arperaTHbIX COCTOSHUM BOJIBI.
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Jlemoncmpayuu

Hab6mronenrie OpoyHOBCKOTO IBUKEHUSI.

Ha6monenune nuddysun.

HaGmronenne sBneHUi, OOBSCHSIOMIUXCSA NPHUTSKEHUEM WM OTTaJIKUBAaHHUEM
YaCTUII BEIICCTRA.

Jlabopamophvie pabomwi u onvimol
OrneHka quaMeTpa aToMa METOJIOM PsIIoB (C Ucoib3oBaHueM doTtorpaduii).
OnbITH 110 HAOIIOIEHUIO TETUIOBOTO PACIITUPEHUS Ta30B.
OnbITEI IO OOHAPYKEHUIO JEHCTBUS CHUJT MOJICKYJISIPHOTO TIPUTSIKEHHUS.

JIBUKeHre ¥ B3auMO1eCTBHE TeJl

Mexannueckoe nuxxeHue. [lyts u nepemenienre. PaBHoMepHOE 1 HEpaBHOMEPHOE
neuwkenre. CBOOOJHOE TMaJCHHE Kak MpUMEpP HEPAaBHOMEPHOIO JABIXKEHUS Tel.
Cxopocte. CpeliHsIsi CKOPOCTh IPH HEPABHOMEPHOM ABUKEHHUH. PacueT myTu U BpeMeHU
JBH>KCHUSL.

I'padmku 3aBHUCHUMOCTEH BENUYHMH, OMMCHIBAIOMIMX JABMKeHHE. OOmue MoHATHS
00 OTHOCUTENHHOCTH JABWXeHUs. ClOXKEHHUE CKOpPOCTEH [UIsl Tel, JABMXKYIIMXCS
IapajieabHoO.

SBnienne nHepunu. 3aKOH HHEpUUHU. B3auMoielicTBrE TEIT KaK MTPUYMHA U3MEHEHUS
CKOPOCTH JBWKEHUS Tei. Macca kKak Mepa HMHEPTHOCTH Tejla B IIOCTYIIATEJIbHOM
nBrkeHuu. [InotHocTh BemecTBa. CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHULIE
oobema BenlecTBa. Cmecu U cruiaBbl. [loBepXHOCTHAS U TMHEHHAS MIJIOTHOCTb.

Cuna kak XapakTepuCcTHKa B3anumonaencTBusa Tein. Cuia ynpyroctu u 3akoH ['yka.
N3mepeHue cuiibl ¢ TOMOIIbIO AMHAMOMETpa. SIBlIeHHE TATOTeHUs U cuiia TshkecTu. Cuna
TSKECTH Ha JIpyrux maHerax. Bec tena. Hesecomocts. CrioskeHME CHII, HAIIPABICHHBIX
no ojnHoW mnpsamoil. PaBHomelcTByromas cwi. Cuna TpeHus. TpeHue CKOJIbKEHUS
Y TPEHUE ITOKOs, BSI3KOE TpeHUE. TpeHne B IpUPOJE U TEXHUKE.

Jlemoncmpayuu
HaOmronenne MexaHn4ecKoro ABM)KEHUS Tena.
N3mepeHne ckopocTy NPSIMOJIMHEWUHOTO IBUYKEHHUS.
HaOmonenue siBineHus MHEPLUU.
HaOmronenne u3smeHeHus: CKOpOCTH IpU B3aUMOJEHCTBUU TEN.
CpaBHeHHE Macc MO0 B3aUMOJIECHCTBHUIO TEJI.
Ciioxxenue cui, HallpaBJIEHHBIX M0 OAHOW MPSIMOM.

Jlabopamophvie pabomwi u onwvimol

Omnpenenenue CKOPOCTH PAaBHOMEPHOI'O ABMXKEHUS (IIapUKa B JKUJIKOCTH, MOJEIH
ANEKTPUYECKOI0 aBTOMOOMIIA U TaK JIaJiee).

OmnpeneneHue cpeaHe CKOPOCTH CKOJbXEHUsI OpyCKa MM IIapyKa M0 HAKJIOHHOU
IJIOCKOCTH.

OnpeneneHue MIOTHOCTH TBEPAOIO Tea.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTsikeHus (Iedopmanuu) npyxuHbI
OT IIPUJIOKECHHOM CHJIBI.
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OnbITEI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHHUSI CKOJIBKEHHUS OT CHJIBI
JABJICHUS U XapaKTepa COIMPUKACAIOIINXCS TOBEPXHOCTEH.

JlaBjieHHMe TBepIbIX TeJl, }KUJAKOCTEH 1 ra3oB

Hanenne. Cuna pasneHus. CnocoObl YMEHBIIEHUS W YBEIMYEHUS JABJICHHUS.
JlaBneHue rasza. 3aBUCMMOCTb JaBJIEHUS raza oT oobema M TemmepaTypsl. [lepenaua
JABJICHUS TBEPABIMU TEIAMM, JKUJIKOCTAMHU U razamu. 3akoH [lackains. [ITneBMaTuueckue
MalIuHBI.

3aBHCUMOCTH JABJICHUS KUJIKOCTH OT INIyOWHBI morpyxenus. ['mapocraTudeckuii
napajgokc. CooOmiaromuecs: cocynabl. ['mapaBianueckue MexaHusmbl. Mcnonb3oBaHue
BBICOKHMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSAX. Y CTPOMCTBO BOJIOIPOBOAA.

Atmocepa 3emmm u armochepHoe gaBieHue. [IpuyuHBI CyHIECTBOBAHUS
BO3AymHONW o0Oonouku 3emun. Oneir  Toppuuemnu. HM3mepenue armocdepHOro
JaBJICHUs. 3aBUCUMOCTb aTMOC(EPHOrO JaBJIEHUS OT BBICOTHI HAJ YPOBHEM MOpSL.
[TpuGops! 11 u3MepeHus: aTMochepHOTro JaBICHUS.

JleificTBUE KMIKOCTM M Ta3a Ha IMOTIPYKEHHOE B HUX Teno. BrlTankuparomas
(apxumenoBa) cuia. 3akoH Apxumezna. YCJIOBUE BO3HUKHOBEHUS BBITAJIKHUBAIOIIECH
(apxuMenioBoit) cuibl, moarekanue. [InaBanue ten. Bo3ayxornnaBanue.

Jlemoncmpayuu

3aBUCHUMOCTb JABJICHUS ra3a OT TEMIIEPATYPBHIL.

[lepenaua naBieHUs )KUAKOCTHIO U Ta30M.

Coobraronuecs CoCybl.

['mapaBnuyueckui mpecc.

[IposiBnenue nericTBUs aTMOC(HEPHOTO TaBICHHUS.

Cudon.

3aBUCUMOCTH BBHITAIKUBAIOIICH CHIIBI OT 00beMa MOTPYKEHHON B KUJKOCTh YaCTH
TeJa ¥ TJIIOTHOCTHU KUJIKOCTH.

PaBeHCTBO BBHITAJIKMBAIOIIEH CUJIBI BECY BHITECHEHHOM JKUKOCTH.

VYcnoBue miaBaHus TeN: IUJIJaBaHWE WJIM TOTPYKEHHWE Tel B 3aBUCUMOCTHU
OT COOTHOIIICHUS IJIOTHOCTEH Tesa U KUIKOCTH.

Jlabopamopmvie pabomwi u onwvimol

Hccnenoanue 3aBUCMMOCTHM Beca Tejda B BOAE OT 00beMa MOTPYKEHHOM
B KAJIKOCTb 4aCTH Tea.

OnpeneneHue BBITAIKMBAKOMIEH CUIbL, JEHCTBYIOIIEW HA TEJIO, IOIPYKEHHOE
B KUJIKOCTb.

IIpoBepka HE3aBUCHMOCTH BBITAIKUBAOUIEH CHWJIBI, JEUCTBYIOIIEH Ha TEJIO
B JKUJIKOCTH, OT MAacChl TEJIA.

OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAJIKMBAIOIIEH CUJIbI, JEHCTBYIOIIEH
Ha TEJO B )KUJIKOCTH, OT 00BbEMa MOTPY>KEHHOM B JKHUJIKOCTh YACTH TE€JNa U OT IJIOTHOCTH

KHUIOAKOCTH.
KOHCTPYI/IpOBaHI/Ie apeoMCTpa UM KOHCTPYUPOBAHHUC JIOAKU W OIPCIACICHHUC €C
Irpy3011oaAbEMHOCTH.
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Pabora u MOIIHOCTH. JHEPrus

Mexannueckass pabora ISl CHJI, HalpaBJICHHBIX BIOJb JUHUH IEPEMEIICHUS.
MOIIHOCTb.

[IpocThie ME€XaHWU3MBI: pblYar, BOPOT, OJIOK, MOJHMCIACT, HAKJIOHHAs IJIOCKOCT,
HOKHUYHBIM MeXaHu3M. MomeHT cuibl. PaBHOBecue peryara. lIpaBuio MOMEHTOB.
[IpuMeHeHHE TIpaBUjia PaBHOBECHS pbluara K OJIOKY. «30JI0TO€ IPABUIIO» MEXaHUKHU.
KIIJI mnpocteix MexaHu3moB. I[IpocTeie MexaHU3Mbl B OBITY, TEXHHKE, KUBBIX
OpraHu3Max.

Mexanunueckas sHeprusi. Kunernueckas u noreHunanbHasa sHeprust. [Ipepaiienue
OJIHOTO BHJAa MEXaHWYECKOW SHEPruu B JAPYrol. 3aKOH COXpPAHEHUSI U TMPEBpALICHUS
SHEPrUU B MEXAHUKE.

Llemoncmpayuu
[TpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomvbl u onvimol

HccnenoBanue ycioBUil paBHOBECUS pblUara.

M3mepenne KII/] HakIOHHOW MJIOCKOCTH.

N3yuenne npaBuia peryara s MOJBUKHOTO U HEMOJABUAKHOTO OJIOKOB.

Onpenenenune KIIJ[ moaBr»XHOTO U HEMOABUKHOTO OJIOKA.

Onpenenenue pabOThl CUIIBI YIPYrOCTH MpPU MOIbEME TPY30B IpPH MOMOIIU
MOJIBMXKHOTO OJIOKA.

N3ydenne 3ak0HA COXpPaHEHHSI MEXAHUYECKON SHEPTUM.

8 KUIIACC

TennoBbie sABJICHUS

OCHOBHBIE TTOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH CTPOCHUS BEILIECTBA.
Macca u pazmMepbl aTOMOB ¥ MOJIEKYJL. ONBITHI, MOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH.

Mopenu  TBEpIOro, JKMJIKOTO W  Ta3000pa3HOTO COCTOSHUM  BEIECTBA.
Kpucrannuyeckue u amopdusie Ttenma. ['padeH — HOBBIM Marepuan i HOBBIX
TEXHOJIOTUN. TEeXHOJOTUU MOTYYEHHUS! UCKYCCTBEHHBIX aniMa3oB. OObsiCHEHHE CBOMCTB
ra3oB, )KMJIKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYJIPHO-KUHETUYECKOU
TeopuH. [I0OBEpXHOCTHOE HATSKEHHE, CMAauMBAaHHE, KalWJULIPHBIC SBJICHHS. TeruioBoe
paclupeHue U ckaTtue. 3aBUCUMOCTb JJaBJICHUA ra3za oT 00beMa, TeMIepaTyphl.

Temnepatypa. CBsi3b TemmepaTypbl CO CpEAHEH KHHETHYECKOM HHEprueit
TEIJIOBOTO JBUKEHUS YaCTUL. TeMIlepaTypHbIE IIKabI.

Buyrpennsist sneprusi. CnocoObl U3BMEHEHHs] BHYTPEHHEN SHEPIrUM: Terioneperaya
U coBepuieHue paOoTel. Buapl Temonepegauu: TEMIONPOBOJHOCTb, KOHBEKIIMS,
u3nydeHue. Buael Temonepenaun B npupoae M TexHuke. HeoOpaTuMocTh TEmIoOBBIX

IponccCoB.
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KonndectBo Temnorel. VYaenbHas TEIJIOEMKOCTh BelIECTBA. TeminooOmeH
U TEIUI0BOE paBHOBecue. 3akoH HeioToHa-PuxMana. YpaBHeHue TerioBoro 6aiaHca.

[InaBieHre W OTBEpAEBAHHWE KPUCTAJUIMYECKUX BEIIECTB. Y J€NbHAs TEIUIOTA
iasienus. IlapooOpa3zoBanne u konaeHcauus. Hcnapenue. Kumnenwe. VY nenbpHas
TeIJIoTa MmapooO0pa3oBaHusl. 3aBUCUMOCTh TeMIIEpaTypbl KHUIIEHUS OT aTMOC(hEepHOro
napiieHus. HachIeHHbI 1 HEHACBIIIEHHBIN ap. BaaxxHOCTh BO3AyXa.

DHeprus TOIIUBA. Y IeJIbHAs TEMJI0Ta CrOPAHMUSL.

[Tpunatumnel padots! TemioBsix aurateneid. KIJ[ remmooro npurarens. TemmoBsie
JIBUTATENM Y 3aIUTa OKPYXKAIOLIEH cpelbl. TeroBbIe TOTEPU B TEIJIOCETSX.

3aKOH COXpaHEHHs] M TPEBPAICHUS SHEPIrMU B MEXAHUYECKUX M TEIUIOBBIX
mpoleccax.

Jlemoncmpayuu

Hab6nronenmne 6poyHOBCKOTO JIBH>KCHHSI.

Hab6mronenne nuddyszun.

HabGnronenue siBneHn MOBEPXHOCTHOTO HATSHKEHUS, CMAYMBAHUS M KaIMJUTSIPHBIX
SIBJICHUU.

Habmronenue TemioBoro paciumpeHus Tel.

N3menenne naBiieHMs raza TMpd U3MEHEHHMM o0o0beMa U  HarpeBaHUU
WJIN OXJIQXKICHUU.

[TpaBusia u3mepeHus TemiepaTypsl.

Buae! Termonepenaum.

OxJaxkieHue Mpu COBEPILIEHUU PabOTHI.

HarpeBanue npu coBepiiieHUH paOOThl BHEIITHUMHU CUJIAMHU.

CpaBHEHUE TEIIIOEMKOCTEN pa3IMYHBIX BEILIECTB.

Hab6monenne kxumneHusl.

HabGmronenne mocTostHCTBA TEMIIEpaTyphl MpH TIaBICHUH.

Mopaenn TEIJIOBBIX ABUTaTEIIEH.

Jlabopamopmvie pabomwi u onwvimol

OnbITH IO OOHAPYKEHUIO JEHCTBUS CHUJT MOJIEKYJISIPHOTO TMPUTS>KCHUS.

OnbITHI IO BRIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOM COJIM WJIM caxapa.

N3mepenue temmeparypbl Py ITOMOIIM KUJIKOCTHOIO TEPMOMETpA M JaT4yMKa
TEMIIEPATYPHI.

OnbITEl IO HAOMIOJACHUIO TETUIOBOTO PACHIMPEHHS Ta30B, KUIKOCTEH W TBEPABIX
Tell.

Omnpenenenue 1aBieHUs BO3Ayxa B OalJIOHE HIIPULIA.

HccnenoBanue 3aBUCUMOCTH JIaBJICHUS BO3/1yXa OT €ro 00beMa U TeMIepaTyphl.

[IpoBepka ruUMOTE3bl JUHEWHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUIKOCTH
B TEPMOMETPUYECKOUN TPyOKE OT TeMIiepaTyphbl.

HaGmronenne naMeHeHusi BHyTpEHHEW SHEpruu Teja B pe3yJbTaTe Terionepeaadu
¥ paOOTHI BHEUITHUX CHJL.
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HccnenoBanue siBIeHHS] TEIUIOOOMEHA MPU CMEMIMBAHWM XOJIOMHOW M TOpSYCH
BOJIBI.

OmnpeneneHue KOMMYECTBA TEIJIOTHI, IMOJYYEHHOTO BOJOW MPH TEIIO0OMEHE
C HArpeThIM METAJUTMYECKUM ITUITHHIPOM.

OmnpeneneHue MOIIHOCTH TETUIOBBIX MOTEPh (3aKoH HbhroToHa-Puxmana).

OmnpeneneHue yaeabHON TEIIOEMKOCTH BEIIECTBA.

Hccnenosanue mpoiiecca uCmapeHus.

OmnpeneneHue OTHOCUTENHHON BIAXKHOCTH BO3AyXa.

OmnpeneneHue yaeabHOM TEIUIOTHI TUTABJICHUS JIb/IA.

DJIeKTpUYEeCKHEe U MATHUTHBIE SIBJICHUSA

OnekTpu3auus Ten. J(Ba poaa dSJEKTpUYECKUX 3apsiaoB. BizauMmopeictBue
3apsHKEHHBIX Tell. 3akoH Kyrona.

DnekTpuueckoe rmone. HampsokeHHOCTh  ayiekTpuueckoro mosst.  IIpunHiun
CYIEPHO3UIIUHU IJICKTPUUECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »snexkTpuyueckux 3apsaoB. ODJIEMEHTApPHBIM JJIEKTPUUYECKUN  3apsl.
Crpoenue aroma. ITpoBOJHUKH, TUAJIEKTPUKHA U MOITYIPOBOJHUKH. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3aps/ia.

DJIEKTPUUYECKUAN TOK. Y CIIOBUSI CYIIECTBOBAHUSA AJIEKTPUUECKOrO TOKA. MICTOUHMKM
NOCTOSSHHOTO TOKa. JIeMCTBUS 3JEKTPUUECKOro TOKa (TEIJIOBOE, XUMUYECKOE,
MarHuTHOE). DJIEKTPUYECKUN TOK B METAJUIAX, )KUIKOCTSAX U ra3ax.

Onektpuueckas wenb. Cuna Toka. ODNEKTPUYECKOE HAIpsSKeHUE. AMIIEpMETP
U BOJBTMETP B I€MNU MOCTOSIHHOTO TOKa. COMpPOTUBJIEHUE MPOBOJHHUKA. Y JIEIbHOE
CONpOTUBJICHHE BemlecTBa. 3akoH Owma g ywactka unenu. IlocienoBaTenbHoe
U NapajuleibHOE COEAUHEHHE MPOBOJHUKOB. DNeKTpoABrxkKymas cuna (nainee — IJC)
B IIEMH MMOCTOSTHHOTO TOKa. 3akoH Oma miist nmonHoi nenu. [Ipasuna Kupxroda. Pacuer
IIPOCTHIX IEKTPUYECKUX Lieniel. HennmHennpie 31eMeHThI.

Pabota 1 MOIIHOCTH 3eKTpUUecKoro Toka. 3akoH J[xoynsa-Jlenma. Dnexkrpuueckue
LENH U MOTPEeOUTENH IEKTPUUECKOM 3Hepruu B 0bITy. KopoTkoe 3ambIkaHHE.

[TocrosanHble MarHuThHL. B3anmMoaeliCcTBUE NOCTOSHHBIX MAarHUTOB. MarHutHOe
nosie. MarauTHoe 1noJjie 3eMJId M €ro 3HaueHue sl Ku3HU Ha 3emuie. OnbIT Dpcrena.
MarauTtHoe nosie 3JeKTpudeckoro Toka. Oneit Amnepa. [IpumeHneHne 31eKTpOMarHiToB
B TexHuke. JlelcTBME MarHMTHOrO TMOJs HAa MNOpPOBOAHUK C TokoM. Cuna
AMnepa Y ONpENENICHHE €€ HaNpaBJCHUS. DJIEKTPOABUTATENb  IOCTOSIHHOTO
ToKa.  Mcrmonp30BaHWE — SIEKTPOABUTATENIEM B TEXHMYECKHUX  yCTPOWMCTBAX
Y Ha TPAHCIIOPTE.

Onbitel @apanes. SBieHHe >3JEKTpOMarHUTHOW WHAYKIUU. [IpaBuno JleHia.
OnextporeHeparop. CrnocoObl MOTyYEHUsS! AJIEKTPUUYECKONW SHEPruu. DIEKTPOCTaHIUU
Ha BO30OHOBJISIEMBIX HCTOYHHMKAX HHEPrHH. DKOJOTHYECKHE MPOOJIEMbI SHEPreTHKU.
TonnuBHBIE 2IEMEHTHI U JIEKTPOMOOUITH.
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Jlemoncmpayuu

DIIeKTpH3alUs TEIL.

JIBa poza 3IEKTPUYECKUX 3apsII0B U B3AUMOACHCTBUE 3aPSKEHHBIX TEJl.

Y CTpOUCTBO M JENUCTBHE JIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAs UHIYKIIHSI.

3aKOH COXpaHEHUS JEKTPUUECKUX 3apsiao0B.

MopaenupoBaHue CUJIOBBIX JUHUN JIEKTPUUYECKOTO TMOJISI ¢ TMOMOIIbI0 OYMa)KHBIX
CYJITAaHOB.

[TpoBOTHUKM U TUDTIEKTPUKH.

HcTouHMKHM TOCTOSSHHOTO TOKA.

JIelicTBUSA DIEKTPUYECKOrO TOKA.

DJIEKTPUUYECKUM TOK B )KUJKOCTH.

["a30BbIl pa3psia.

N3mepenne critbl TOKka aMIepMeTpOoM.

N3mepenne 3neKTpru4ecKoro HanpsiKEHNUsT BOJIbTMETPOM.

Peocrar n MmarasuH conpoTHBIICHUN.

B3aunmopericTBre oCTOSIHHBIX MArHUTOB.

MogaenrpoBaHue HEBO3MOXKHOCTHU Pa3AEICHUs MTOI0COB MArHUTA.

MonenrpoBaHue MarHUTHBIX TTOJIEN MOCTOSHHBIX MArHUTOB.

OnsiT Opcrena.

MaruuTtHoe nosie Toka. DJIEeKTPOMarHur.

JlelicTBHE MAarHUTHOTO TT0JIS1 HA POBOJHUK C TOKOM.

DJIEKTPOABUTATENH TOCTOSIHHOTO TOKA.

Onbitel Dapajes.

DJIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopusie pabomvl u onvimol

OnbITH 110 HAOTIOIEHUIO YJICKTPU3AIIUN TEJI MPU COMPUKOCHOBEHUH M MHIYKITACH.

UccnenoBanue elCTBUS SIEKTPUYECKOTO TOJISI HA TPOBOJIHUKU U TUDJICKTPUKHU.

COopka ¥ HCTIBITAHNE AIEKTPUUECKOMN IEMH MOCTOSHHOTO TOKA.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa, MPOTEKAIOUIETO Yepe3 Ppe3ncTop,
OT HaIpsHKEHUS! Ha PE3UCTOPE U COMPOTUBIICHUS PE3UCTOPA.

OnbIThI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh JJIEKTPUYECKOr'O COMPOTUBIICHUS
MPOBOJIHUKA OT €T0 JIJIMHBI, TUIOIIAAU MTONEPEUHOr0 CEUCHUS U MaTepuaa.

Ornpenenenue yieJIbHOTO CONPOTUBIICHHS TPOBOIHUKA.

[TpoBepka mpaBuia CIOKEHUSI HANPSHKEHUN MPU MOCIEAOBATEILHOM COECIUHEHUU
JIBYX PE3UCTOPOB.

[IpoBepka npaBuiia 11 CUITBI TOKA MPU NAPATIIEIIBHOM COEAMHEHUU PE3UCTOPOB.

Onpenenenne D/1C 1 BHYTPEHHETO CONPOTUBJIEHUS] UICTOYHHUKA TOKA.

[TpoBepka npasuin Kupxroda.

[TpoBepka BbinoaHeHUs 3akoHa OMa J1sl TOJIHOM LIETIH.
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N3ydeHue BOJIBTAMIIEPHBIX XapaKTEPUCTUK HEIMHEHHBIX SJIEMEHTOB (JIAMIIbI
HaKaJIMBaHUsS UM MOJTYIPOBOJAHUKOBOIO JUOA).

Onpenenenue padOThI INEKTPUUECKOT0 TOKA, UYILETO YEPE3 PEIUCTOP.

Onpenenenne MOIMHOCTH 3JIEKTPUUYECKOTO TOKA, BBIIECIIEMON HA PE3UCTOPE.

Onpenenenune KIIJI narpesarens.

NccnenoBanne MarHUTHOTO B3aUMOAEHCTBUS ITOCTOSIHHBIX MAarHUTOB.

W3yuyeHre MAarHUTHOrO TMOJsSI TOCTOSIHHBIX MAarHuTOB NpU HUX OOBEAMHEHUU
U pa3JeIcHUMN.

NccnenoBanne nelCcTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OnepITBl, JIEMOHCTPUPYIOUIME 3aBUCUMOCTb CHJIBI B3aMMOJEWUCTBHS KaTyLIKU
C TOKOM M MarHuTa OT CUJIbl M HANpaBJIEHUS TOKA B KaTYIIIKE U OT HAJIU4Msl (OTCYTCTBUSA)
CEpJICYHHKA B KaTYIIIKE.

N3yuyeHne neicTBUSA MarHUTHOTO IOJISI HA TPOBOJHUK C TOKOM.

KoHncTpynpoBanue u uzyuenue padboThl 3JIEKTPOABUTATETIS.

Nsmepenne KII/I anekTpoaBuraTebHOM yCTAaHOBKH.

OMnBITHI 110 UCCHEAOBAHUIO SBJICHUS 3JIEKTPOMAarHUTHOM MHAYKIIMHU: UCCIIEI0BaHNE
W3MEHECHHUM 3HaYCHUs U HAIIPaBJICHUS WHIYKIIMOHHOTO TOKA.

9 KJIACC

Mexanuyeckue siBJIeHUA

Mexanuueckoe aBMKeHue. MarepuanbHag Touka. CrocoObl  ONucaHus
MEXaHUYECKOro JBMXKEHUS: TaOMWuHbIM, Trpaduueckuii, aHanutuyeckuil. Cucrema
orcuera. OTHOCUTENIBHOCTh MEXAHUYECKOTO IBUKEHUS.

BekTopHble BeIMUMHBI, Ollepalii ¢ BEKTOPaMHU, IPOEKLIUH BEKTOpa. Pannyc-BekTop
MAaTEpPUATIBHOM TOYKH, MEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpPHOE NPSIMOIMHENHOE
nBrokeHue. HepaBHoOMepHOe npsiMoiMHENHHOEe [BWXeHHe. CpenHsss M MIHOBEHHas
CKOPOCTb TEJIA P HEPABHOMEPHOM JIBUKEHHUH.

Yckopenue. PaBHOYCKOPEHHOE  MOPSIMOJIMHEWHOE  ABHXKEHHE. Y CKOPEHHE
cB0OOAHOrO majieHus. OnbIThl [ anues.

I'paduueckass uHTepnperanus YCKOPEHHS, CKOPOCTH, MPOUIEHHOIO MYyTH
Y TIEPEMEILEHHUS 1 PAMOJIMHEHOTO IBUKEHUS.

JIBu>keHue Tena, OpolIeHHOTO MO/ YIJIOM K TOPHU3O0HTY.

JIBm>keHHE 1O OKPYKHOCTH. JIMHEWHas CKOpPOCTh, YIJIOBasi CKOPOCTb, IMEPUO]
YW 4acToTa OOpallleHuss MNpU PAaBHOMEPHOM JABMKEHUU MO OKpYKHOCTU. CKOpOCTh
Y YCKOPEHUE TIPU ABUKEHUH 110 OKPYKHOCTH.

Bekrop cuibl. PaBHOEHICTBYIOIIAS cuia.

IlepBoiii 3ak0oH Hprorona. Bropon 3akoH Herorona. Tperuit 3akoH HproToHa.
[IpyHIMII CyIIepIIO3ULINU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cuila TPEHHMS! CKOJIBKEHHS, CHJIa
TpPEeHUs IOKOsI, Ipyrue Buabl TpeHusi. KoaduimeHT tpenus.

JIBM>KEHUE TEN MO OKPYKHOCTH MOJI JEHCTBUEM HECKOJIBKHUX CHJL.
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3akoH bepHyinnu v nogbeMHast cuia Kpbiia. CoBpeMEHHBIE JIeTaTeIbHbIE alnaparhl,
CyJla Ha TOJABOAHBIX KPbUIbSAX, AHTUKPBHIJIO HA CKOPOCTHBIX aBTOMOOWISX. JIBUKEeHME
10€3/1a HAa MArHUTHOM TOJTYIIKE.

Cuia TSDKECTH W 3aKOH BCEMHUPHOrO TSroTeHHs. JIBWKEHHE Tell BOKPYT
IPaBUTALMOHHOTO IIEHTpa (B ToM uuciie manet Bokpyr Connua). [lepBas kocMuueckast
CKOpOCTh. HeBECOMOCTB M Teperpy3KHu.

PaBHOBecue MarepuanbHOM TOYKH. AOCONIOTHO TBepaoe Teno. PaBHoBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TsokecTH.

Nmnynec Tena. M3menenne mmnynbca. MMmnynbe cumbl. Yrpyroe m Heynpyroe
B3aMMOJIEICTBHE. 3aKOHBI U3MEHEHUS U COXPAHEHUSI UMITYJbca. PeakTUBHOE ABUKEHHUE.

Mexannyeckasi pabota U MOUIHOCTh. PaboTa cui TsKecTd, ynpyrocTd, TPEHUS.
Cs13b 2HEpruu 1 padoThl. [loTeHManpHas SHEPTHsl Tea, MOHATOrO HaJl TOBEPXHOCTHIO
3emuin. lloTeHnmanbHas >Heprus cxato npyxuHbl. Kunernueckas sHeprus. Teopema
0 KHHETUYECKOM YHEPTrUH. 3aKOH U3MEHEHUS U COXPAHECHHSI MEXaHUYECKON YHEPTUH.

Jlemoncmpayuu

HaGmonenne MexaHM4ecKoro ABM)KEHUS Tela OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.

CpaBHEHME MMyTEW U TPACKTOPUN JBHXKEHUSI OJHOTO M TOTO K€ T€Ja OTHOCUTEIBHO
Pa3HBIX TEJN OTCYETA.

N3mepenne CKOpoCTH U YCKOPEHUS NPSIMOJIMHENHOTO JBUKEHHS.

HccnenoBanne npu3HakoB pAaBHOYCKOPEHHOTO JBHKECHUS.

HabGnronenue nBH>XeHUS Tela MO OKPYKHOCTH.

HabGnronenne MexaHUYECKUX SIBIIEHUW, MPOUCXOASIIMX B CHCTEME OTCYETa
«Tenexka» Mpu ee paBHOMEPHOM M YCKOPEHHOM JBM)KEHUM OTHOCUTEIHHO KaOWHETa
buzuK.

HaOmonenue paBHOBecHsl Tel, CBOOOJHOTO TMajeHUs, KojeOaHHs MasTHUKA
B NHEPUHUAIBHBIX CUCTEMAX KaK IMOATBEPKACHNE IPUHIIUIIA OTHOCUTEIIBHOCTH.

3aBUCUMOCTb YCKOPEHHS TEJIa OT €r0 MacChl U JEHCTBYIOLIEN HA HETO CHJIBI.

HaOmronenue paBeHcTBa CUJI IPU B3aUMOZCHCTBUU TEl.

N3menenne Beca Tena npu yCKOPEHHOM JIBUKEHHUH.

[lepenava umirynbca Ipu B3aMMOJAECUCTBUM TEIL.

[IpeoOpa3zoBaHusl SHEPTUH NTPU B3AUMOJECHCTBUN TEN.

CoxpaHeHue UMITyJIbca MpU a0COITIOTHO HEYIIPYTrOM B3aUMOJICHCTBUU.

CoxpaHeHrEe UMITYJIbCA ITPU YIIPYTOM B3aUMOJICUCTBHH.

HaOmronenue peakTHBHOT O ABHKEHUS.

CoxpaHeHue SHEpruy Npu CBOOOIHOM IaJICHUU.

CoxpaHeHHEe SHEPIrUU NPU ABUKEHUU TeNA MO/ I€HCTBUEM NPYKUHBI.

Jlabopamopnvie pabomsi u onvimoi
KoncTpyrpoBanue TpakTa /Ui pa3roHa U JajbHEHIIEro paBHOMEPHOTO JIBHIKCHUS
IIAPUKA WA TEICIKKH.
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OnpeneneHue CpelHE CKOPOCTH CKOJIBKEHHsI OpycKa WIM JIBM)KCHHS IIapuKa
10 HAKJIOHHOM TIJIOCKOCTH.

OmnpeneneHue yCKOpPEeHHs Tela IPU PaBHOYCKOPEHHOM ABUKEHUU IO HAKIOHHOM
IJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH ITYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JBUYKEHUU
0e3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka rumoTresbl: €ciii MpPU PAaBHOYCKOPEHHOM [IB)KEHUM O€3 HadaabHOU
CKOPOCTH IIYTH OTHOCSITCSI KaK psiJl HEYETHBIX YUCEII, TO BPEMEHA OJUHAKOBBI.

HccnenoBanue qBuXeHUs Teja, OPOIIEHHOT O MO/ YIJIOM K TOPU30HTY.

HccnenoBanne 3aBUCUMOCTH CWJIBI TPEHUS CKOJIBKEHHSI OT CHJIbI HOPMaJbHOIO
JABJICHUSI.

Onpenenenue K03pPUIHEHTA TPEHUS CKOIbKEHUS.

Omnpenenenue )KeCTKOCTH IPYKHUHBI.

HccrnenoBaHue 3aBUCUMOCTU CUJIBl YIPYIOCTH, BO3HHUKAIOLIEH B MpYKUHE,
OT CTETIEHU JAe(POopMaliH NPYKUHBL.

Omnpenenenue pabOTBl CHJIBI TPEHUST MPU PABHOMEPHOM JBM)KEHUU Tena
10 TOPU30HTAJIbHON MOBEPXHOCTH.

Omnpenenenue paboThl CUJIBI YIIPYTOCTH MPHU MOABEME IPy3a C HCIOJIb30BAHUEM
HEMOJBUKHOTO U TIOJIBUXKHOTO OJIOKOB.

Mexannveckne K0J1e0aHUA 1 BOJTHBI

KonebarenrHoe nBuxkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUN: TEPHOI,
4yacToTa, aMmIuIMTyAa. [‘apMoHMYeckue KoseOaHusA. 3aryxawoolue KojeOaHus.
Boinyknennbie kosebanusi. Pesonanc.

Maremaruyeckui W IPYKUHHBIM ~ MasTHUKWA. [IpeBpamienue  sHepruu
pU Koe0aTeIbHOM JIBH)KEHUU.

Mexannueckue BoiHbL. [IpomonbHble W monepedHble  BOdHBL — CBoiCTBa
MEXaHWYECKUX BOJIH: MHTepdepeHuuss u audpakius. [[nrHa BOTHBI U CKOPOCTH €€
pacnpocTpaHeHusi. MexaHn4ecKue BOIHBI B TBEPAOM TEJE, CEMCMUYECKNAE BOJIHBI.

3Byk. PacnpocTpanenre u OTpak€HHE 3ByKa. ['pOMKOCTH 3ByKa M BBICOTa TOHA.
Pesonanc B axyctuke. MuHdpasByk u ymbTpasByk. Hcmosnbp3oBaHue yiapTpa3ByKa
B COBPEMEHHBIX TEXHOJIOTUSX.

Jlemoncmpayuu
HaOmronenue konebanuii Tes1 o AEMCTBUEM CUIIBI TSDKECTH M CUJIBI YIIPYTOCTH.
HaOmronenue xonebanuii rpy3a Ha HUTU U Ha IPYKUHE.
HaGnronenue BIHYXACHHBIX KOJIEOaHUN U pe30HaHca.
PacnipoctpaneHue npooJIbHbIX U MONEPEYHBIX BOJIH (Ha MOJENH ).
Hab6mronenune nntepdepenunu u qudpakiuy BOJH Ha HOBEPXHOCTH BOBI.
Habmronenne 3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI PE30HAHC.

15
[okymeHT co3aaH B anekTpoHHon copme. Ne Corn 82 ot 28.04.2026. VicnonHutens: KOHycoBa 3.H. r'.?ﬂEKTPOHHbIﬁ
CtpaHuua 15 u3 73. CtpaHuua cosfgaHa: 28.04.2026 16:32 =¥ TATAPCTAH



DenepanbHas pabodas mporpamma | Gusnka. 7—9 kimaccel (yriayOIeHHBIH YPOBEHB)

Jlabopamopuvie pabomul u onvimoi

Omnpenenenue 4acToThl ¥ MEpUoJa KOJIeOaHU MaTeMaTHYECKOI0 MasiTHUKA.

OnpeneneHue 4acTOThl U MEPUOIA KOJEOAHUI NPY>KMHHOTO MasiTHUKA.

HccnenoBanue 3aBUCMMOCTH NIEpHoAa KoieOaHuid rpy3a Ha HUTH OT JIJTMHBI HUTH.

HccnenoBanue 3aBUCUMOCTM IE€pUOJa KOJEOAHWM TMPYKMHHOTO MAasTHUKA
OT Macchl Ipy3a.

[IpoBepka HE3aBUCHUMOCTH IepHoAa KoyeOaHWil Ipys3a, MOJBEIICHHOTO K JICHTE,
OT Macchl rpysa.

OnbIThI, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh NEpUOAa KOJEOAHHHN MpPYKUHHOTO
MasTHHKA OT MACChI Ipy3a U JKECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOAHOIO NaieHuUs.

DJIEKTPOMATHUTHOE I10JI€ ¥ 3JIEKTPOMATr HUTHbIE BOJIHbI
DNeKTpOMarHuTHOE oJIe. DNEeKTPOMAarHUTHHIE BOJIHBI. CaolicTBa
ANEKTpOMarHuTHbIX BodH. Illkama »3yekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIsI COTOBOM CBA3U. Pagmonokanus. KocMuueckast CBsi3b.
DJleKTpOoMarHuTHas npupoja csera. CkopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA:
uHTepPepeHns U TuPpaKiius.

Jlemoncmpayuu
CBoOlCTBa DIEKTPOMArHUTHBIX BOJIH.
WNuTepdepenius u audpakuus cBera.

Jlabopamopuvie pabomsi u onvimoi
N3ydyeHue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH € MIOMOIIBI0 MOOMIIBHOTO TeIe(OHa.
[TpoBeneHue onbITOB MO HAOIIOACHUIO UHTEPPEPEHITNU U TUPPAKIIUK CBETA.

CgeroBbl€ sIBJICHUS

JlyyeBass Mojenp cBeTa W TeOMETpUYECKas oONThKa. VICTOYHMKH CBeTa.
[IpssmonuueliHoe pacnpocTpaHeHue certa. 3atmMeHuss ComHua u Jlynel. OtpakeHue
ceera. Ilmockoe 3epkamo. 3akoH oTpakeHuss cBerta. l[locTpoeHue wu300pakeHUH,
c(hOpMHUPOBAHHBIX 3€PKAJIOM.

[Ipenomnenune cBera. 3akoH mOpermomiieHUs cBera. llojHOe oTpakeHue cBeTa.
Hcrnonb30BaHUE TONHOTO OTPAKEHUS B ONTHUYECKUX CBETOBOJIAX, ONTOBOJIOKOHHAS
CBSI3b.

JIun3za, xon nydei B iunH3e. @opmyna TOHKOM JnH3bL. [locTpoeHre n300pakeHH,
c(opMUPOBAaHHBIX TOHKOW TMH30M. OnTHYecKas cucreMa (poToarnmapara, MUKPOCKOIIA U
Teneckona. I'na3, kak onrtuyeckas cucrema. bim3opyKkocTh U 1adbHO30PKOCTb.

Paznoxenne 6emnoro ceera B ciektp. OnbiTel HetoToHa. Cl0XKEHHE CTIeKTpaIbHBIX
1uBeToB. Jlucnepcus ceera.

Jlemoncmpayuu
[IpsAmonuHerHoe pacupoCTpaHEHUE CBETA.
OrtpaxkeHue cBera.
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[Tonmyuenue u300pakeHUH B IUIOCKOM 3€pKalle.

[Ipenomnenue ceera.

Onrruecknii CBETOBO/I.

Xon nydyel B cOOMparoIei TMH3eE.

Xox 1y4yen B pacCenBaroLe JINH3E.

[Tonydyenne n300paxeHuit ¢ TOMOIIBIO JTUH3.

[Tpuniun aeiicTBus oToarmapara, MUKPOCKOIIA U TEJIECKOTIA.
Mopenb rinasa.

Pasnosxxenue Oenoro cBera B CIEKTP.

[Tomyuenue Oenoro cBera Mpu CI0KEHUH CBETA Pa3HBIX LIBETOB.

Jlabopamophvie pabomwi u onwvimol

HccnenoBanne 3aBUCUMOCTH YIJia OTPasKEHUsI CBETOBOTO JIyda OT yrjia maJIeHusl.

N3yueHue cBOWCTB U300paKEHUS B TUIOCKOM 3€pKalie.

HccnenoBanne 3aBUCUMOCTH yriia IPEJIOMIICHHS OT YIiia MaJeHHsI CBETOBOTO JIyda
Ha TPAHMIIE «BO3IYX—CTEKIIO».

[Tonydyenue n3o0pakeHU C TOMOIIBIO COOMpAIOIIEH JTHUH3BI.

Onpenenenue GOKYCHOTO PacCTOSIHUS M ONTHYECKON CHIIbI COOUpAIOIIEeH JTMH3BIL.

OnbITHI 110 Pa3I0KEHUIO OEJIOT0 CBETA B CHEKTP.

OnbITHl 0 BOCTIPUATHIO I[BETA MPEIAMETOB MPH UX HAOJIIOJIEHUN Yepe3 LIBETOBBIC
(UIIBTPBL.

KBanToBbBI€ sIBJICHUS

Onwitel  Pezepdopna u mmanerapHass mojens aroma. Mogens aroma bopa.
Hcnyckanue u normnoueHue ceera atomoM. KBaHTel. JInHEeHYaTsie CIEKTPHI.

PanuoaktuBHOCTE. Anb(a-, 6eTta- u ramma-u3inydeHus. CTpoeHre aTOMHOTO Sipa.
Hyknonnas monens aroMHoro siapa. M3oromnel. PagnoaktuBHble npeBpamienus. Ilepuon
rnojypacnajga aroMHbIX saep. JledcTBue paguoaKTUBHBIX W3JIyYEHUM HA JKUBBIC
OpraHu3MBl. 3aINATA OT PAAMOAKTUBHOTO U3ITYYCHUSI.

SAnepubie peakuu. 3aKOHbI COXPAHEHUS 3apsI0OBOIO U MACCOBOTO YHUCEI. DHEPTHUs
CBS3U aTOMHBIX sziep. CBsI3b Macchl U 3HEpruu. Peakuuu cuUHTE3a W JIENICHUs sJep.
Hctounuku sneprun CoiHIla v 3B€3/1. fnepHasi 3HEPreTuka. IKOJIOTHUECKUE MPOOIeMbl
AIEPHON DHEPTETHUKH.

Jlemoncmpayuu
CrHexTpbl U3Iy4eHUs U MOTJIOIIECHHUS.
CrekTpbl pa3IMYHbIX Ta30B.
CnekTp Bogopoza.
HabGnronenue TpekoB B kamepe BusbcoHa.
Pabota cueTunka HOHU3UPYIOMIMX U3ITYYECHH.
Perucrpauus uznydeHus NpupoaHbIX MHUHEPAJIOB U IIPOYKTOB.

Jlabopamopnsie pabomsl u onwvimol
HaOmoieHue CITONIHBIX M IMHEHYATHIX CIICKTPOB U3Ty4EHUSI.

17
[okymeHT co3aaH B anekTpoHHon copme. Ne Corn 82 ot 28.04.2026. VicnonHutens: KOHycoBa 3.H. r'.?ﬂEKTPOHHbIﬁ
CtpaHuua 17 u3 73. CtpaHuua cosfaHa: 28.04.2026 16:32 =¥ TATAPCTAH



DenepanbHas pabodas mporpamma | Gusnka. 7—9 kimaccel (yriayOIeHHBIH YPOBEHB)

HccrnenoBanne TPEKOB: M3MEPCHHE JHEPIMHM YACTHIBI MO TOPMO3HOMY ITYTH
(o dotorpadusim).
N3mepenne patnoakTUBHOTO (OHA.

IHoBTOpHUTEILHO-00001IAKOIIMIA MOXYJIb

[ToBTOpHUTENHHO-00001AIOIIUI  MOJYJIb NpPEJHA3HAUYECH [UIsl CHCTEMaTU3aluu
U 0000IIeHHs] MPEAMETHOIO COJACPXKAHUS U OIbITa JESATENbHOCTH, MPUOOPETEHHOrO
IpU U3YyYEHUH BCEro Kypca (pU3UKU YIriyOJIEHHOTO YpOBHS, a TakXe JJIsi MOATOTOBKU
K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMeHY MO (U3HUKE.

B mpouecce uzydeHusi JaHHOTO MOAYJS PEATU3YIOTCA W TONYy4YaloT JajbHeuIiee
pazBuTHe  ydyeOHble  JCHCTBUS, OOECHEYMBAIOLIME JIOCTHUKEHUE MPEAMETHBIX
U METANpeAMETHBIX PpE3yJbTaTOB OO0y4YeHHs, (OPMUPOBAHUE ECTECTBEHHO-HAYyYHOU
IPaMOTHOCTH: OOBSICHEHHE W OMHCAaHUE SBJICHUN HAa OCHOBE NMPUMEHEHUS (PHU3MUECKUX
3HAaHWM, MCCIIEOBATEIbCKUE JEHCTBUSA (BBIIABHKEHHE THIIOTE3, MOCTAHOBKA IIEJIN
Y TUTAHUPOBAHUE UCCIIEIOBAHUS, AHAJIU3 JJAHHBIX U MTOJIyYEHHE BBIBOJOB).

[IpennoutuTenbHOM GPOPMOI OCBOCHHSI MOAYJIS SIBIISIETCS MPAKTUKYM, IporpaMma
KOTOPOTO BKJIFOYAET:

pelleHue 3a/1ad, OTHOCSIIMUXCSA K pa3iMuYHbIM pas3zesaM M TeMaM Kypca (pusukw,
B TOM YHCJIE 3a]]a4, HHTETPUPYIOIIMX COAECPKAHNE PA3HBIX Pa3/IeiIoB;

BBIIIOJIHEHUE J1a0OPaTOPHBIX pabOT M OMNBITOB (BKJItOYass pabOThl U  OMBITHI
U3 MEepedyHell K pa3nenam Kypca) B YCIOBUSX CaMOCTOSITENbHOIO IJIAHUPOBAHMS
MIPOBEJICHUSI HMCCJIEIOBAaHMS, BbIOOpa M OOOCHOBAHMS METOJA W3MEpPEHUs BEJIUYMH,
COOPKH PKCIIEPUMEHTAIBHON YCTaHOBKH;

BBIMIOJTHEHUE TPOOJIEMHBIX 3a/laHUil MPAKTHKO-OPUEHTUPOBAHHOTO Xapakrepa
(3amaHMs 1O E€CTECTBEHHO-HAy4YHOM TIpamMOTHOCTH), B TOM YHCIE 3aJaHUI
C MEXIPEIAMETHBIM COJEPIKAHUEM;

pa®oTy Haj TPYNNOBBIMM WJIM WHIWBUIYaIbHBIMU TPOEKTaMHU, CBA3aHHBIMU
C cofiep)KaHueM Kypca (pU3HKH.

N3yueHne MOBTOPUTENBHO-0000IIAIOIIET0 MOAYIS  MOXET 3aKaHUMBaThCA
IPOBECHUEM JIMArHOCTUYECKOW paboThl 3a Kypc (DU3MKU YIIyOJIEHHOIO YPOBH,
BKJIIOYAIOIIEH 3aJaHusl pPa3HOTO YPOBHSA CIIOXKHOCTH. Pe3yibTaTbl BBINOJHEHUS
JTMAarHOCTUYECKOM pabOThl MOTYT NOKa3blBaTh CTENEHb TI'OTOBHOCTH OOYYArOIIMXCS
K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMEHY IO (U3MKe, a TaKkKe CBHJIETEIbCTBOBATH
O JOCTUTHYTOM YPOBHE €CT€CTBEHHO-Hay4HOU I'PaMOTHOCTH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenne ¢u3MKu Ha ypOBHE OCHOBHOIO O0OIIEro oOpa3oBaHHUsS HaIPaBJICHO
Ha JIOCTHIKCHHE JIMYHOCTHBIX, METANPEIMETHBIX W TPEIMETHBIX 00pa3oBaTeIbHBIX
PE3yIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATbBI

B pesynpraTe u3ydeHus (uU3MKU Ha YPOBHE OCHOBHOI'O OOIIET0 0Opa3oBaHUS
y oOyugatomerocs OyayT chopMuUpOBaHBI CHEIYIONIUME JIMYHOCTHBIC PE3YJIbTAThI
B YaCTH:

1) mIaTpuOTHYECKOr0 BOCIIUTAHMS:

IPOSIBJIEHWE HMHTEpPECa K HCTOPUH WU COBPEMEHHOMY COCTOSHUIO POCCHMCKON
(¢u3nyecKoil HayKHu;

LIEHHOCTHOE OTHOILIEHUE K JOCTHKEHUSIM POCCUNCKUX yUEHBIX-(DU3UKOB;

2) rpasKIaHCKOr0 M TyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS:

TOTOBHOCTh K AaKTHBHOMY Y4YacTHIO B OOCYXJEHMHM OOIIECTBEHHO 3HAYMMBIX
U ITUYECKUX MpOoOJEM, CBA3AHHBIX C NPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN
busuKy;

OCO3HAHME BAXXHOCTH MOPAJIBHO-3THYECKUX NPHUHIMIOB B  JCSITEIBHOCTH
YUYEHOTI0;

3) 3cTeTHYECKOr0 BOCIIMTAHUSA :
BOCTIPUATHE DCTETUYECKUX KadeCcTB (DU3MYECKOM HAyKU: €€ TapMOHHYHOTO
MOCTPOCHMS, CTPOTOCTH, TOYHOCTH, JTJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI' O MO3HAHUS:

OCO3HaHUE LIEHHOCTH (PU3MYECKOM HAyKH KaK MOIIHOIO MHCTPYMEHTa MO3HaHUs
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOIMH, BXKHEMIIIEH COCTaBIAIONIEH KYIbTYpHI,

OpUEHTAIMs B JIEATEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAaYYHbIX IPEACTABICHHIM
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MIPUPOJIBI;

pa3BUTHE HAy4yHOM JH0O03HATENBHOCTH, HWHTEpeca K HCCIIEAOBATEIbCKOM
NEeATENbHOCTH;

5) popmupoBanusi KyJbTYPbI 310POBbS M IMOLNOHAJIBLHOI0 0JIAT OTIOJTYYHSI:
OCO3HAaHUE LEHHOCTH  Oe3omacHoro oOpasa KH3HMU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAKXHOCTH TMpaBU 0E30MMaCHOTO IMOBEICHUS Ha TPAHCIIOPTE,
Ha Joporax, C DOJEKTPUYECKUM ¢ TEIUIOBEIM 00OpyIOBaHWEM B JOMAITHUX
YCIIOBUSIX;
chOpMHUPOBAHHOCTh HaBBIKA pPEQIIEKCHUHU, TPU3HAHUE CBOETO TMpaBa Ha OMIMOKY
Y TaKOTO K€ MpaBa y IPyroro 4eI0BeKa;
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6) Tpy10BOr0 BOCIIMTAHMSA:
aKTUBHOE YyYacTHE€ B pEUICHWU TMPAaKTHUYECKUX 3aj7ad (B paMKaX CEeMbH,
o0pa3oBaTeNbHOW OpraHU3alliy, HACEJIEHHOT' O ITYHKTA, POJHOI0 Kpasi) TEXHOJIOTMYECKOM
U COIMAJIbHOM HAINPaBIECHHOCTH, TPEOYIOIIUNX B TOM YUCIE U (U3UYECKUX 3HAHUH;
UMHTEpEC K MPAKTUYECKOMY U3YUCHUIO MPOodeCcChil, CBI3aHHBIX ¢ (PU3UKOM;

7) 3KOJOrM14eCKOro BOCIIUTAHMSI:

OpHUEHTAIMsl Ha MPUMEHEHUE (DU3NYECKUX 3HAHUN ISl pElIeHUs 3a7ad B 00JacTH
OKpY KaroIel cpe/ibl, IIAaHUPOBAHUSI MTOCTYITKOB M OIEHKH UX BO3MOKHBIX IMOCJIEACTBUM
JUTA OKPYXKAKOIIEW Cpelibl;

0CO3HAHHUE TJI00ATBHOTO XapaKTepa IKOJIOTMYECKUX TPoOJIeM U IyTeH UX PelIeHHUS;

8) aganTanumM K U3MEHSIIOIMMCSH YCJIOBHAM CONMAJIbHOW M MPUPOIHOI cpeabl:

MOTPEOHOCTh BO B3aUMOJCHCTBUU MPU BBHIMNOJHEHUHM HCCIEAOBAHUN M MPOEKTOB
(bu3nuecKol HalpaBIE€HHOCTU, OTKPBITOCTh OMBITY U 3HAHUSM JPYTUX;

MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO €SI TebHOCTD;

NOTpeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHUW, YMEHUU (HOPMYIUPOBATH WUJIEH,
MOHSTHS, TUIIOTE3bI O PUINYECKUX O0BEKTAX U SIBICHUSIX;

OCO3HaHUE JEePUIUTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEW B 00JIaCTH
(NI

IJIAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUU HOBBIX (PM3UYECKUX 3HAHUI;

CTPEMJICHHE aHAJIM3UPOBATh M BBISABISATH B3aUMOCBSI3M MPUPOABI, OOIIECTBA
¥ DKOHOMHKH, B TOM YHCJIE C UCTOJIb30BaHNEM (DU3NUECKUX 3HAHUIA;

OLICHKA CBOMX JICMCTBUI C YYE€TOM BJIMSIHHS Ha OKPYXKAIOIIYIO CPEAY, BO3MOKHBIX
rJ100aTbHBIX TTOCIIEICTBHM.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbrare nzydenus gusuku (yriayOJeHHBId ypOBEHb) Ha YPOBHE OCHOBHOTO
obmiero oOpazoBaHusi y oOyuaromierocsi OyayT chOpMHUpPOBaHBI MeETalpeIMETHBIC
pe3yibTaThl, BKIIIOYAIOIIME I103HABATEIbHBIC YHUBEPCAIbHbIC Yy4eOHbIC EHCTBHS,
KOMMYHHKATHBHBIC YHUBEPCAIbHbIC yIeOHBIC ICHCTBHS, PETYJIATUBHBIC YHUBEPCATHHBIC
y4eOHbIC ICHCTBUSI.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
ba3oBble Jioruueckue JeicTBUs:

BBISIBISITh M XapaKTEPU30BaTh CYIICCTBEHHBIE MPHU3HAKH OOBEKTOB (SBJICHUH),
KJIacCU(ULIUPOBATH UX;

BBISIBJIATh 3aKOHOMEPHOCTH U MTPOTUBOPEUHSI B pacCMaTpUBaEMbIX (akTax, JaHHBIX
U HaOJIOJCHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBJICHUSIM;

BBISIBJISAITh NPUYMHHO-CIIECACTBEHHBIE CBSI3U NMPU M3YYEHUU (PU3MUECKHUX SIBICHUM
U TIPOLIECCOB, MPOBOAUTH BBIBOJBI C MCIOJIb30BaHUEM JEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKIIFOUEHUH, BBIIBUTATh TUTIOTE3bI O B3AUMOCBS3X (PU3MUECKUX BEIUYUH;
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CaMOCTOSITEJILHO BBIOMpATh CIOCOO pelieHus y4dyeOHoW (u3mdeckol 3amauu
(cpaBHEHME HECKOJIBKUX BAPUAHTOB PELLIEHUS, BBIOOp HanOoJee MOAXOAAIIET0 C Y4ETOM
CaMOCTOSITEJIbHO BBIJICTIEHHBIX KPUTEPUEB).

Bba3oBble ucciieoBarejbCKue AeiCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEIOBATEIbCKUM HHCTPYMEHT MTO3HAHUS,

POBOJUTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IUIAHY OIBIT, HECJIOXHBIH
(bU3UYECKHI IKCIIEPUMEHT, HEOOJIbIIIOE UCCIICTOBaHNE (PU3UISCKOTO SBJICHUS,

OIICHMBATh HA PUMEHUMOCTD ¥ JIOCTOBEPHOCTH HH(POPMAIIHIO, TIOJTYICHHYIO B X0JI¢
WCCIICTIOBAHUS WM DKCIICPUMCHTA;

CaMOCTOSITEIbHO (OPMYJIMpPOBaTh OOOOIIEHUS ¢ BBIBOJABI MO pe3yJjbTaraMm
MIPOBEICHHOT O HAOJIFOICHHMS, OITbITa, HCCIICAOBAHMS;

MPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (DUIUIECKUX TIPOIECCOB,
a TaKK€ BBIJIBUTATH MPEAMOIOKEHUS 00 MX Pa3BUTHUU B HOBBIX YCJIOBHSIX U KOHTEKCTaX.

Pabora ¢ nndopmanueii:

IPUMEHSTH Pa3IMYHbIE METO/bl, HHCTPYMEHTHI U 3alpOChl MPU MOUCKE U 0TOOpE
uHMOpMAIIMK I JAHHBIX C Y4€TOM IPEIJIOKEHHON yueOHOM (pu3nyecKoi 3a1aqu;

aHAM3UPOBATh, CUCTEMATH3UPOBAaTh MW  HHTEPIPETUPOBATH  HMH(POPMAIIHIO
Pa3NIUYHBIX BUIOB U (HOPM MPEACTABICHNUS;

OLIEHWBATh HAJEKHOCTh MH(OPMALINU TIO0 KPUTEPHSIM, TPEIOKECHHBIM YUUTEIEM
Wi c(HOpMYITUPOBAHHBIM CAMOCTOATEIHHO;

CaMOCTOSITETIbHO BBIOMPATh ONTUMANIbHYIO (HOpMY MpeaCcTaBlieHUs WH)OpMaIuu
U WUTIOCTPUPOBATH pEIIacMble 3a7auil HECJIOXKHBIMU CXeMaMH, JUarpaMmamMu, UHON
rpadUKoi U X KOMOWHAITASIMHU.

KoMMyHUKAaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUA
Oowmenue:

B XO/€ OOCYXJeHHS Y4eOHOro maTepuaia, pe3yslbTaToB JIa0OpaTOPHBIX pPadoOT
U TIPOEKTOB 337aBaTh BOIIPOCHI MO CYIIECTBY O0CYX/1aeMOM TEMbI M BBICKAa3bIBATh UJIEH,
HallCJICHHBIC HA PCHICHUC 3a4da41 U IIOAIACPIKAHHUC 06HI€HI/I}I;

COIIOCTAaBJIATL CBOHM CYXIACHHUA C CYXIACHHAMHU JPYIUX YYACTHHUKOB OHUAJIOrA,
06H3py>KI/IBaTI) pa3ininuc u CXOACTBO HOSHHI/Iﬁ;

BbIPpa’XaTb CBOIO TOYUKY 3pCHHUSA B YCTHBIX U IINCBbMCHHBIX TCKCTAX

HY6J'H/I‘-IHO MNpCACTAaBJIATL PE3YJIbTATBI  BBITOJIHCHHOI'O (1)I/ISI/I‘ICCKOI‘O OIIbITa
(PKCIIepUMEHTa, UCCIICIOBAHMUS, TTPOCKTA).

CoBMecTHAS 1eSITEJIBHOCTD (COTPYAHUYECTBO):

MOHUMATh U UCTIONH30BATh MPEUMYIIIECTBA KOMAHIHON M MHIUBUIYaJIbHON pabOThI
IIPY peIIeHUH KOHKPETHOU (PU3NYECKO TPOOIeMBbI;

MPUHUMATh TEIM COBMECTHOW MESITEILHOCTH, OPTraHW30BBIBATH NEUCTBHS IO €€
JTOCTIKCHUIO: PACIIPEACIIATh POJIM, 00CYKIAaTh MPOIECCHI U PE3YIbTaThl COBMECTHOM
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX YEJIOBEK;
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BBITIOJHATH CBOKO YacTh pa0OTHI, JOCTUTasi KAYECTBEHHOIO PE3yJbTaTa IO CBOEMY
HaIPABJICHUIO U KOOPAUHUPYS CBOU JACHCTBUS C APYTUMH YICHAMU KOMaH/IbI;

OLICHMBAaTh KAaueCTBO CBOEro BKJIaJa B OOLWMH MPOIYKT IO KPUTEPHSIM,
CaMOCTOSITEIIbHO CPOPMYIIMPOBAHHBIM YYACTHUKAMH B3aUMOJECHCTBHUS.

PerynsitTuBHbIC YyHHMBEpPCaJIbHbIE Y4eOHbIE 1eHCTBUA
Camoopranmzanus:

BBISIBJIATH TPOOJEMBI B JKU3HEHHBIX M YUEOHBIX CHUTYyalUsX, TPEOYIOIINX
JUISL petieHus: (GU3NYeCcKuX 3HaAHU;

OPUEHTHPOBATHCS B PA3TMYHBIX MOJAX0/1aX MPUHATUS PEHICHUN (MHIUBUIYaIbHOE,
NPUHATUE PELIECHUS B TPYIIE, TPUHATUE PELICHUHN TPYIION);

CaMOCTOSITETTbHO COCTAaBJISITh AJITOPUTM pelieHUs (PU3NYECKON 3amadyul WINA TUIaH
WCCIIEIOBAHUS C YYETOM HMEIONMUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHUPOBATh MpPEIJIaraeMble BApUAHTHI PEIICHUN;

MIPOBOAUTH BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CamMokoHTPOJIB (pediekcus):

JlaBaTh OLICHKY CUTYAIlMU U TIpe/jiaraTh MiaH €e U3BMEHECHHUS;

OOBSICHATDh TPUYHMHBI JOCTUKEHUS (HETOCTHKECHUSI) PE3yIbTAaTOB JEATEIHLHOCTH,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JCATEIBHOCTh (B TOM YHCJIE€ B XOJ BBITIOJHECHHUS
(bu3MUeCcKOro HWCCIEAOBaHUS WM TPOEKTA) HA OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIINXCS CUTYAIUH, YCTAHOBJICHHBIX OIMOOK, BOBHUKIIINX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3YibTaTa IEJIA U YCIIOBUSIM.

IMOLMOHAJIBLHBIN HHTEJIEKT:
CTaBUTh Cce0S Ha MECTO JAPYroro 4YeioBeKa B XOJe CHOpa WU JAUCKYCCHH
Ha HAYYHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOTO.

IlpunsiTue ceds U APyrux:
npu3HaBaTh CBOE IMPaBO Ha OMMOKY TMpU peumeHuru (PU3HUECKUX 3ajad
WIM B YTBEP)K/ICHUSIX HAa HAYYHbIE TEMBI U TAKOE e TIPABO JPYroro.

HPEIMETHBIE PE3YJIbTATDI

[IpenmeTHBIC Pe3yNbTaThl OCBOCHHS MPOTPAMMBI MO (PU3UKE K KOHITY OOYyYCHHSI
B 7 KJ1acce:

[IpenmeTHBIC pe3ynbTaThl HAa YIIYOJICHHOM YpPOBHE JOJDKHBI — OTpakaTh
c(hOPMUPOBAHHOCTH Y 00YJAIOITUXCS YMCHHUIA:

UCIIOJIb30BaTh TOHSTHS: (PH3WYECKUEe W XWMHUYECKHE SBJICHUS, HAOJIOIEHUE,
OKCIIEPUMEHT, MOJIEb, THUIIOTE3a, SAUHUIIBI (PHU3UYECKUX BEIWYMH, aTOM, MOJIEKYIa,
arperaTHbIE COCTOSIHHS BellecTBa (TBeploe, >KUAKOE, Ta3000pa3HOE), MEXaHUYECKOe
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IBUKEHHE  (paBHOMEpPHOE,  HEpPaBHOMEpPHOE,  MPSMOJIMHEHHOE),  TPAECKTOPHUS,
paBHoAeHcTByOMmas cwi, jAedopmanusa (ymnpyras, IJIacTUYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IBI;

paznuyaTth sABACHUS (Iuddy3us, TEMIOBOE JBUKEHHE YacCTHI] BEILECTBa,
paBHOMEPHOE NIBI)KEHUE, HEPABHOMEPHOE JBMKEHHE, WHEPIIUsS, B3aUMOJICHCTBHE Tel,
paBHOBECHE TBEPABIX TEN C 3aKpeIICHHOW OCBhIO BpallleHWs, Tepefada TaBIeHUS
TBEPJbIMH TEJIaMH, JKUJIKOCTSIMH W Ta3aMu, aTMOC(EpHOE AaBJICHUE; TJIaBaHUE TE,
IPEBpAIICHUs MEXaHHYECKOW JHEPruu) IO OINUCAHUIO HUX XapaKTEpHBIX CBOMCTB U
Ha OCHOBE ONBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3NYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE U3YYEHHBIX (PU3MUECKUX SIBICHUI B OKPYXAIOIIEM MUDPE
(B ToM uncne Qu3MUECKHe SBICHUS B MPUPOE: MPUMEPHI ABIKEHUS C Pa3TUYHBIMU
CKOPOCTSIMU B KUBOM U HEKUBOM MPUPOAE, NEUCTBUE CUII TSHKECTU, TPEHUS, YIIPYTOCTH
B IPUPO/IE U TEXHUKE, BIUSHUE aTMOC(PEPHOIO 1aBJICHUS HA )KUBOW OPraHu3M, IJIaBaHUE
peIO, phIYArM B TeEJE YeNIOBEKa), MPU OSTOM IMEPEBOAUTHh NPAKTUUYECKYIO 3aJady
B yueOHYI0, BBIJICIISITH CYILIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3NYECKUX SIBICHUMH;

ONKCHIBATh M3yYEHHBIC CBOMCTBA TeI U (PUIUUYECKHE SBICHHS, HCIONb3Ys
¢usnyeckue BeMMUYUHBI (Macca, 00beM, IUIOTHOCTh BELIECTBA, BPEMS, MyTh, CPEIHSS
CKOpOCTb, CHJIa YIIPYTOCTH, CHJIa TSDKECTH, BEC TeJa, CHila TPEHHUS, JAaBJICHUE TBEPAOTO
TeNa, JaBJIEHUE CTOJO0A >KUIKOCTH, BBITAIKHBAIONIAS CHJIa, MeXaHH4Yeckas paboTa,
MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJbl, KO3(DPUIMEHT TMOJIE3HOrO JEHCTBUS
MEXaHHU3MOB, KUHETHUYECKas U IOTEHLMaJIbHAsl SHEPrusi), IpU ONHUCAHUU IMPaBUIbHO
TPAKTOBATh (PM3NUYECKUI CMBICI UCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAUECHUS U €UHUIIbI
bu3MUeCKX BETUYMH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (HU3HUYECKYIO
BEIMYMHY C JPYTMMH BEIWYWHAMH, CTPOUTHh TpaUKH H3YYCHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEJINYNH,

XapaKTepu30BaTh CBOWCTBA Tel, (M3MUYECKHE SBICHUS W TPOIECCHI, UCTIOIB3YS
MpaBWiia CIOXKEHUsI cuil (BAOJb OJIHOM mpsiMoii), 3akoH ['yka, 3axoH Ilackans, 3akoH
Apxumena, mpaBUIO paBHOBECH pbluara (0J10Ka), «30J10TOE MPaBUIIO» MEXaHUKHU, 3aKOH
COXpaHEHHUS MEXaHWYECKOW SHEPruu, IMpU ATOM JaBaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA M 3alKMChIBATh €70 MAaTEMAaTUYECKOE BBIPAKEHHUE;

CTPOUTD MPOCTHIE (PU3NIECKHE MOJICIN PEaTbHBIX 00BEKTOB, IPOIIECCOB U SIBJICHUIA,
BBIJICIISITH IIPU 3TOM CYIIECTBEHHBIE K BTOPOCTEIIEHHBIE CBOMCTBA OOBEKTOB, MPOIECCOB,
SIBJICHUM, MPUMEHATh (pU3NUECKUe MOAEIU Uil OObSICHEHUS (PU3NYECKUX IPOLIECCOB
U pelleHusl yueOHBIX 3a/1a4;

OOBACHATh (PU3MUECKUE SBJICHHUSA, MPOLIECCHl M CBOMCTBAa TEJ, B TOM YHUCIE
B KOHTEKCTE CHUTyallMid TMPaKTUKO-OPUEHTHPOBAHHOT'O XapakTepa, W pemarhb
Ka4yeCTBEHHBIE 3a/1a4H, B TOM YHCIIe TPEOYIOIIME YNCICHHOTO OIEHUBAHUS XapaKTEPHBIX
3HAYCHUH (PU3NIECKUX BEIUYWH, BRIOMPATh (GU3NUIECKYIO MOJCIh, BBISIBIATH IPHUYUHHO -
CIICZICTBEHHbIE CBA3M W  BBICTPaWBaTh JIOTMYECKYIO ILEMOYKY pacCyXJAeHUU
C HCIOJb30BAHUEM H3YyYCHHBIX CBOMCTB (PU3MUECKHUX SIBICHHUM, (PU3NUYECKHE 3aKOHBI,
3aKOHOMEPHOCTHU U MOJIEIH;

23
[okymeHT co3aaH B anekTpoHHon copme. Ne Corn 82 ot 28.04.2026. VicnonHutens: KOHycoBa 3.H. r'.?ﬂEKTPOHHbIﬁ
CtpaHuua 23 u3 73. CtpaHuua cosfaHa: 28.04.2026 16:32 =¥ TATAPCTAH



DenepanbHas pabodas mporpamma | Gusnka. 7—9 kimaccel (yriayOIeHHBIH YPOBEHB)

pelaTh pacyeTHbIE 3a7auu (B 2—3 IeHCTBUS) 110 U3ydaeMbIM TEMaM Kypca (PU3UKH,
BbIOMpast PU3NUECKYIO MOJIENb, C UCIOIb30BAHUEM 3aKOHOB U ()OPMYII, CBSA3BIBAIOIINX
buznyecKue BEIMINHBI, 3aMTMCHIBATH KPATKOE YCIOBHUE U Pa3BEPHYTOE PEIICHNE 3aauH,
BBISIBIIATh HEOCTAIOIINE WM W30BITOYHBIE JaHHBIE, OOOCHOBBIBATH BBHIOOpP MeETOA
pelleHusl 3ajaud, HCIOJb30BaTh CIPABOYHBIC JaHHbIE, MPOBOAMTH MaTEMaTUYECKUE
npeoOpa3oBaHUsl M pacueThl, OLIEHWBATh PEATUCTUYHOCTh IOJYYEHHOTO 3HAYEHUs
¢bu3nyeckoil BENIWYUHBI M OMNPEACNATh pPa3MEpPHOCTh (PU3NYECKOW BEIMYUHBI,
TONTyYEHHOW TIPH PEIICHUH 3aauu;

pacro3HaBaTh MPOOJIEMbI, KOTOPhIE MOXHO PEIIUTh MPHU MOMOIIN (PU3MIECKHX
METOJIOB, U IIpeJIaraTb OPUEHTUPOBOYHBIN CIIOCOO pellIeHus, B ONIMCAaHUH UCCIIEOBAHUS
pacro3HaBaTh  IPOBEpSiEMOE  MNPEANONIOKeHHEe  (TUIoTe3y), HHTEPHIpPEeTUPOBATH
HOJyYEHHBIN Pe3ysbTar;

OPOBOJUThH OMNBITHl 10 HAOJIOJEHUIO (PU3MUECKUX SIBJICHUN WM (U3NYECKUX
cBOMCTB Ten (Auddy3usi, TEMIOBOE PaCHIMPEHUE Ta30B, SBJICHUE MHEPIHUH, U3MEHEHUE
CKOPOCTH TpPH B3aUMOJACWUCTBUU TeJ, Iepenada HaBICHUS S>KUIKOCTBIO M Ta3oM,
NPOSIBJICHUE JAEUCTBUS aTMOC(HEPHOrO MABICHHs, JCUCTBHUE MPOCTHIX MEXaHU3MOB):
(bopMyIupoBaTh MPENIONOKEHNE (TUIIOTE3Y) O BO3MOXKHBIX pe3yJibTaTaX HaOII0IEHUH,
CaMOCTOAITEJIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOrOo Habopa 000pynOBaHUs
U GOPMYIUPOBATH BHIBOJIBL;

IPOBOJUTH MPSMBIE U KOCBEHHBIC M3MEPEeHHs (PU3NUECKUX BEIWYUH (PacCTOSHUE,
IPOMEXYTOK BpPEMEHM, Macca Tejia, OoObeM Tella, CHia, TEeMIleparypa, IJIOTHOCTb
KUJAKOCTU U TBEPAOro Teja, CHUJla TPEHUS CKOJIbKEHUS, JaBJICHUE BO3/yXa,
BBITAJIKMBAIOINAS CUJIA, ICUCTBYIOIIAs HA MTOTPYKEHHOE B KUIKOCTH TENO, KOIPPHUITHESHT
MOJIE3HOTO  JICWCTBUS TMPOCTHIX MEXaHW3MOB) C HCIIOJB30BAaHUEM aHAJIOTOBBIX
U UUQPPOBBIX NPUOOPOB, OOOCHOBBIBATH BBHIOOp METOJA H3MEPEHHs, (UKCHUPOBATH
nokazaHusi MpuOOPOB, HAXOAUTh 3HAYCHHE H3MEPSIEMON BEIUYHHBI C TOMOIIBIO
YCPEIHEHUS PEe3yIbTaTOB CEPUH U3MEPEHUI U OLIEHUBATh MOTPEIIHOCTh U3MEPEHHIA;

OPOBOJUTh HECIOXHBIE DSKCIEPUMEHTAIbHbIE HCCIEJOBAHMUS 3aBUCHMOCTEN
(¢u3nYeCKUX BEIUMYHH (3aBUCUMOCTH ITYTH PAaBHOMEPHO JIBUXKYILErOCs TeJla OT BPEMEHU
JIBUOKCHUSI TEJa, CUJIbI TPEHHSI CKOJIBKEHUSI OT CHJIBI HOPMAJIBHOTO JIaBJICHUS, KaueCTBa
00paOOTKA TOBEPXHOCTEH TET W HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIONIAIA
COIPUKOCHOBEHUS TEJ, CHJIbl YIPYTOCTH OT YAJUMHEHHs NPYKHHBI, BBITAJIKHABAOIIEH
CWJIbl OT o00beMa MOrpYKEHHOW 4YacTH Tela U OT IUIOTHOCTU JKUIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH T€JA, OT INIyOUHBI, HAa KOTOPYIO MOTPYKEHO TEJ0, YCIOBUH
IUTaBaHUs TeJ, YCJIOBUW paBHOBECHs phlyara W OJOKOB): COBMECTHO C Yy4YHUTEIIEM
dbopmynupoBaTh 3a7ady W THUIIOTE3y HUCCIEIOBAHMS, CAMOCTOSTENbHO IUIAHUPOBAThH
UCCIIEZIOBAHUE,  CAMOCTOSATEJIBHO  COOMpATh  AKCIEPUMEHTAIBHYK)  YCTaHOBKY
C UCII0JIb30BAHUEM MHCTPYKLUHU, IPEICTABIATH MOJYyYEHHBIE 3aBUCUMOCTH (PU3UYECKUX
BEJIMYMH B BUJE TaOIUL U rpadUKOB, OLIEHWBATH MOTPELIHOCTH, MPOBOAUTH BBIBOJbI
10 pe3yJibTaTaM MCCIEIOBaHUS;
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coOuo1aTh MpaBUjia TEXHUKU O€30I1acHOro TpyAa MpH padboTe ¢ 1adopaTOpHBIM
000pyJI0BaHUEM;

yKa3blBaTh MPUHUMUIIBI JIEUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JUHAMOMETp, COOOIIAIOIIHUECS COCYIbl, OAPOMETp, pbIUar, MOJBUKHBIN
Y HEMOJIBM>KHBIN OJIOK, HAKJIIOHHAS MIJIOCKOCTb;

XapaKkTepu30BaThb MPUHLMIBI JEHCTBUA HM3YYEHHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOMCTB U TEXHOJIOTUYECKUX IPOLIECCOB C HCIOJIb30BAaHUEM HX OMUCAHUS (B TOM
yycie: MOAIIMIHUKYA, YCTPOMCTBO BOIONPOBOAA, THUAPABIMYECKHN Mpecc, CH(QOH,
MaHOMETp, BBICOTOMEp, MOPIIHEBOW HACOC, apEOMETP), UCIOJb3Ysl 3HAHUS O CBOMCTBAaX
(bu3HUeCKUX SABJICHUN U HEOOXOAUMbIC (DU3NIECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKH M3YYEHHBIX TEXHHUYECKUX
YCTPOWCTB, U3MEPUTENBbHBIX NTPUOOPOB U TEXHOJOTMUYECKUX MPOLECCOB MPU PEIICHUU
y4eOHO-MPAKTHUECKUX 3a/1a4;

OPUBOAMUTH MpUMEPHl (HaXOAWTh HH(POPMALUI0 O IpUMEpax) IMPaKTUYECKOrO
UCIOJb30BaHUs (U3MUECKUX 3HAHUNW B IIOBCEJHEBHOM MU3HMU JJIs1 00ECIEUEeHMs
Oe3omacHOCTH TpU OOpalleHud C NpudOpaMH M TEXHUYECKHMH YCTPOHCTBaMH,
COXpaHEHUS 310POBbs U COOIIOACHNSI HOPM SKOJIOTMUECKOI0 TOBEIEHUS B OKPY KaOILEH
cpexe;

OCYIIECTBJIATH OTOOP MCTOYHUKOB HHQPOpMauu (U3UUYECKOTO COAECpPNKAHUS
B MHTEpHETE, CaMOCTOATENBHO (YOPMYIIHMPYS MOMCKOBBIN 3aIPOC, HA OCHOBE UMEIOLIUXCS
3HAaHUM U IMyTEM CPAaBHEHUS Pa3IMYHBIX UCTOUHHMKOB BBIIEIATh MH(OPMAIUIO, KOTOpas
SBIIIETCSA MPOTUBOPEUMBOM MM MOXET ObITh HEJOCTOBEPHOI;

UCMOJb30BaTh IPH  BBIIOJHEHUM YYEOHBIX 3aJaHUN HAYYHO-IOMYJISIPHYIO
auTeparypy (U3MYECKOro COAEp)KaHMs, CIOpPaBOYHBIE MaTepuaibl, PEecypchl CETU
WutepHer, Bnaaerb MNpUEeMaMH KOHCIEKTUPOBAHMUS TEKCTa, MpeoOpa30BaHUs
uH(OpMAITKN U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpaTKHWE MHCbMEHHbIE U YCTHbIE COOOIIEHHUS HAa OCHOBE
2-3 UCTOYHMKOB HH(pOpMaLMM (PU3UYECKOTO COJAEP)KAHUS, B TOM YHUCIE IYOJMYHO
IPOBOJUTH KpaTKHE COOOIIEHHUS O Pe3ybTaTax MPOEKTOB WIN YU€OHBIX UCCIIEOBAHUMN,
IpU 3TOM TPaMOTHO MCIOJb30BaTh M3YYECHHBIN MOHATHIHBIN ammapar Kypca (Qpusmkwy,
COIIPOBO’KJATh BBICTYIUICHUE ITPE3CHTALIAEH;

MIPU BBIMIOJTHEHUN Y4EOHBIX TPOEKTOB U UCCIIEIOBAaHUI pacpeesiaTh 00A3aHHOCTH
B IPYIIIE B COOTBETCTBHH C IOCTABJIEHHBIMU 33aJJa4aMU, CJIEAUTH 3a BHIIIOJHEHUEM IIJIaHa
NEICTBUM, OLIEHWBAaTh COOCTBEHHBIM BKJIaJ B JEATEIbHOCTh TPYIIbI, BHICTPAauBaTh
KOMMYHUKATHUBHOE B3aUMOJICHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOIIHUX.

[IpenmeTHBIE pe3yNbTaThl OCBOCHMSI MPOTPAMMBbI MO (PU3UKE K KOHIY OOy4YEHHUs
B 8 Ki1acce:

[IpenmeTHBIC pe3ynbTaThl HAa YIIYOJIGHHOM YpPOBHE JOJDKHBI — OTpakaTh
c(hOpMUPOBAHHOCTH Y 00YJAIONTUXCSI YMEHUIA:

UCIIOJIb30BaTh MOHATHS (Macca ¥ pa3Mepbl MOJIEKYI, TEIJIOBOS IBMIKEHHUE aTOMOB
U MOJICKYJI, arperaTHbIe COCTOSHHUS BEIIECTBA, KPUCTALIUYCCKHE M aMOp(dHBIE Tena,
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HACBIIIEHHBI W HEHACBIIIEHHBIA Tap, CIOcCOObl M3MEHEHHS BHYTPEHHEW SHEpruu,
AJIEMEHTAPHBIN ANEKTPUUYECKUMN 3apsijl, TPOBOJAHUKH, MOTYNPOBOJHUKHU, AUIICKTPUKH,
HMCTOYHUKH IMOCTOSTHHOI'O TOKA, SJIEKTPUYECKOE U MAarHUTHOE TOJISI, ONITHYECKast CUCTEMA)
Y CUMBOJIMUECKHH SI3bIK (PU3UKH MPU PEIICHUH YU€OHBIX U MPAKTUYECKUX 33]1a4;

paznuyath sIBJIEHUS (TEIUIOBOE pacliMpeHue (CxkaTue), TEIIOBOE€ PpPaBHOBECHE,
MOBEPXHOCTHOE HATSHDKEHWE, CMayMBaHUE, KAaNWULIPHBIE SIBJIICHUS, WCHApEHUE,
KOHJICHCAITUsl, IUJIaBJICHHE, KPUCTAJUIM3AIUs, KHUIIEHUE, CIOCOObl Terionepeaadn
(TerIONpPOBOAHOCTh, KOHBEKIMSA, W3IIyYCHHUE), TEIUIOBBIE MOTEPH, DJIEKTPHU3aLUs Tell,
B3aUMOJICHCTBHUE 3aps/iOB, ACHCTBHUS BJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aUMOJICICTBUE  MArHUTOB, JEWCTBUE MAarHUTHOTO TOJiI Ha  IPOBOJHUK
C TOKOM) IO OMNHMCAaHUI0 MX XapaKTepHbIX CBOMCTB MU Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrno3HaBaTh NPOSIBIEHUE U3YUECHHBIX (PU3UUECKUX SBJICHUI B OKPYXAIOLEM MUPE
(B ToM yuce pu3nuecKue SBICHUS B TPUPOJIC: TTOBEPXHOCTHBIC U KATUJUISPHBIC SBIICHUS
B IIPUPOJIE, KPUCTAILIBI B IPUPOE, n3itydeHue CoiHIla, 3aMep3aHrue BOJI0EMOB, MOPCKUE
Opu3bl, 00pa3zoBaHKE POCHI, TyMaHa, MHEA, CHETa, dJIEKTpUYECKUe SBJICHH B aTMocdepe,
AJNIEKTPUUYECTBO >KUBBIX OPraHM3MOB, MAarHUTHOE ToJie 3eMiid, Aped( MOI0COB, POJib
MarHUTHOTO TIOJISL JIJISl KU3HM Ha 3emile, MOJISIPHOE CHUSHUE), MPU ITOM MEPEBOJUTH
MPAKTUYECKYIO 3a/ladyy B y4eOHYIO, BBIIETSATH CYIECTBEHHBbIE CBOMCTBA (IIPU3HAKH)
(bu3HYECKUX SBJICHUI;

OMUCHIBATh M3YYEHHBIE CBOMCTBA Tel W (PU3UYECKUE SBJICHUS, HCIOJb3YS
dbu3uYecKkre BEJIWYMHBI (TeMmIepaTrypa, BHYTPEHHSISI JHEPrusi, KOJUYECTBO TEIUIOTHI,
paboTa rasza, ynaenbHas TEIJIOEMKOCTh BEIIECTBA, YAEJIbHas TEIUIOTa IUIaBJICHHUS,
ylelbHasg TeIuloTa MapooOpa3oBaHus, ylAeldbHAs TEIUIOTa CropaHusi TOILUIUBA,
KOA((DUIMEHT TMOJE3HOTO JCUCTBHUS TEIJIOBOM MAIMHBI, OTHOCUTEIbHAS BIAKHOCTH
BO3/lyXa, OJJEKTPUYECKUN  3apsii, CUJa TOKA, DJJIEKTPUYECKOE  HaNpsHKEHUE,
conpoTuBIieHHE poBoAHUKa, DJIC B 11en1 MOCTOSIHHOTO TOKA, SJIEKTPUUYECKOE YACIbHOE
COIIPOTHUBJICHUE BEIECTBA, pab0OTa M MOITHOCTH DJECKTPUIECKOTO TOKA), IPU OMUCAHUU
MPABWIBHO TPAKTOBATh (PM3MUECKUI CMBICI HCHOIb3YEMbIX BEJIMUMH, UX 0003HAYEHUS
U eIUWHULBI (U3NYECKUX BEIMYMH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIUE JIAHHYIO
bu3MUEeCKyl0 BEJIMYUHY C JPYrUMU BEJIUYMHAMH, CTPOUTH TpaduKH HU3Y4CHHBIX
3aBUCUMOCTEN (PU3NUECKUX BEIUYUMH;

XapaKTeprU30BaTh CBOWCTBA TeJ, (PM3WUYECKHUE SBJICHUS WU TIPOIECCHI, HCIIONB3YS
OCHOBHBIC TOJIO)KEHUS MOJEKYJSIPHO-KMHETUYECKOW TEOpUU CTPOCHUS BEIECTBA,
YpaBHEHHUE TEIUJIOBOrO OallaHca, 3aKOH COXPAaHEHHUs JJIEKTPUYECKOIro 3apsiia, 3aKOH
Kynona, npuHITUI CyNepro3UIIMN SJIEKTPUUECKUX T0JIeH, 3aKkoH OMa 17151 ydacTka Ienu,
npaBwia Kupxroda, 3akon Oma s monHOW 1ienu, 3akoH J[xoyns-Jlenna, 3akoH
COXPAHEHHS DHEPrHH, MPH STOM pa3jnydaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €ro
MAaTeMaTU4YECKOE BBIPAXKEHUE;

CTPOUTH MPOCTHIE PU3MUECKUE MOJICIN PeaTbHBIX 00BEKTOB, MPOIIECCOB U SBJICHUA,
BBIJICJISITH TIPU TOM CYIIIECTBEHHbBIE U BTOPOCTEIICHHBIE CBOMCTBA 0OBHEKTOB, ITPOIIECCOB,
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SIBIICHUW, TIPUMEHATHh (PU3HUECKUE MOJAENU Il OOBACHEHMS (DU3NYECKUX IMPOLIECCOB
U pelleHusl yueOHBIX 3a/1a4;

OOBSACHATHh (PU3MYECKUE SIBIEHUS, MPOLECChl M CBOWCTBA TE€J, B TOM YHUCIE
U B KOHTEKCTE€ CHUTYyallMil NpPaKTUKO-OPMEHTUPOBAHHOIO XapakTepa, M pelarhb
KAueCTBEHHBIE 33/1a41, B TOM YHUCJIE TPEOYIOIINE YUCICHHOTO OLIEHUBAHUS XapaKTEPHBIX
3HaYEHUN (PU3NYECKUX BEIUYMH, BEIOUPATh (DU3UUECKYIO MOJIENb, BBISIBISTH IPUUYUHHO-
CIICACTBEHHBIE CBSI3M W  BBICTpaWBaTh JIOTMYECKYH) ILENOYKY PACCYXKIACHUI
C HCIOJb30BAaHUEM M3YUYCHHBIX CBOMCTB (PM3UUYECKUX SIBICHHUH, (PU3MUECKUX 3aKOHOB,
3aKOHOMEPHOCTEN U MOJIEIIEH;

pelaTh pacyeTHbIE 3a7a4M (C MCHOJIb30BaHUEM 2—3 YpaBHEHHUM) MO M3y4aeMbIM
TeMaM Kypca (U3HUKH, BbIOMpas (U3MYECKYI0 MOJElb C MCIOJIb30BAHUEM 3aKOHOB
u (popmyn, CBS3bIBAIOIIMX (DU3UYECKHUE BEIIMYMHBI, 3allUCHIBATh KPAaTKOE YCIOBUE
U pa3BEpHYTOE pElICHUE 3aJaul, BBISIBISTH HEJOCTAIONINE WM U30BITOUHBIE AHHBIE,
00OCHOBBIBATH BBIOOP METOAA pEUICHUS 3aJayH, MCIOJb30BATh CIIPABOYHbIC JTaHHBIE,
OPUMEHATh METOJbl aHaIM3a Pa3MEPHOCTEH, HUCIOJIb30BaTh Trpaduueckue MeETOIbI
pellIeHus 3a7a4, POBOJAUTh MaTEMaTUUYECKUE MPEOOPa30BaHUs U PACUETHI, OLIEHUBATH
pPEATMCTUYHOCTh TOJYYEHHOTO 3Ha4YeHUs (U3MYECKOM BEIMYMHBI M ONPEIENATh
pa3MepHOCTh (PU3NYECKON BEIMYHMHBI, TOJIYYEHHON NP PELICHUH 33]1a4uH;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIUTh HPU MOMOIIM (PU3MUECKHX
METOJIOB, Y IIpeJyIaraTb OPUEHTUPOBOYHBIN CIIOCOO PELICHMS], B ONMCAHUU HCCIIEI0BAaHUS
pacrio3HaBaTh  IPOBEpSiEMOE  NPEANOJIOKEHUE  (TUIoTe3y), HHTEPIpPETUPOBATH
ITOJIYYEHHBIN PE3yNbTaT;

IPOBOAMTH OMNBITHI MO HAOMIOACHUIO (PU3NYECKUX SBJICHUN WU (PU3NYECKUX
CBOMCTB TeN (KanWJUIIPHBIE SIBJICHUS, 3aBUCMMOCTh JIaBJICHUSI BO3/yXa OT €ro oobema
U TEMIIEPATypPbl, CKOPOCTH MPOIECCA OCThIBAHUS (HarpeBaHMsl) MPU U3TYYEHUHU OT LIBETA
u3nydarmed  (Moriomarnieid)  MOBEPXHOCTH,  CKOPOCTh  WCIAPEHUsS  BOJBI
OT TEeMIIepaTypbl KUAKOCTH M IUIOIIAAM €€ IOBEPXHOCTH, DOJIEKTPU3alus Tel
Y B3aMMOJICHCTBHUE 3JIEKTPUUYECKUX 3aps/I0B, B3aUMOJIECUCTBHE MOCTOSHHBIX MarHUTOB,
BH3YyaJiM3allisl MAarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB, JE€HCTBHSI MAarHUTHOIO IMOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBAa JJICKTPOMAarHuTa, CBOMCTBA AJIEKTPOIBUTATEIIS
MOCTOSIHHOTO TOKa): (opMyIupoBaTh MPOBEPAEMOE MPEANOJIOKEHUE (TUIIOTE3Y)
O BO3MOXHBIX pe3yJibTaTax HAOIIOJEHUN, CaMOCTOSTEIbHO COOMpPATh YCTaHOBKY
U3 U30BITOYHOTO Habopa O0OpYyIOBaHMS, OMUCHIBATH XOJA OMNBITa U (OPMYIUPOBATH
BBIBOJIBI,

MIPOBOAUTH NPSIMbIE U KOCBEHHbBIE U3MEpPEHU (PU3NYECKUX BEIMUHH (TeMIlepaTypa,
OTHOCHUTEIIbHAS BIAYKHOCTh BO3/1yXa, CHJIa TOKA, HAIIPSKEHUE, yAebHas TEII0EMKOCTb
BELIECTBA, COMPOTUBJIEHUE MPOBOJHUKA, padOTa M MOIIHOCTh AJIEKTPUUECKOIO TOKA)
C WCIIOJIb30BAaHUEM AHAJIOTOBBIX U MUGPOBLIX TPUOOPOB, OOOCHOBBIBATH BHIOOP METO/A
U3MEpeHUsl, (PUKCUPOBaTh MOKa3aHUs NPUOOPOB, HAXOAWUTh 3HAUEHUE H3MEpseMOn
BEJIMYMHBI C MOMOIIBIO YCPEOHEHUS PE3YJbTaTOB CEPUM H3MEPEHUN M OLEHUBATH
MOIPEIIHOCTh U3MEPEHUN;
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IIPOBOJUTH OKCIICPUMEHTAILHBIC HCCIICAOBAHUS 3aBUCUMOCTEH  (DU3MUECKUX
BEJIMYMH (3aBUCUMOCTH JIABJICHHS BO3JAyXa OT €ro o0beMa U HarpeBaHUs
WM OXJIQKJICHHSI, UCCICIOBAHNE SBIICHUS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJIOTHOU
U TOpsued BOJIBI, 3aBUCHUMOCTH COIPOTHBIICHUS TTPOBOAHUKA OT €T0 JUTHHBI, TUIOMIATH
MOTIEPEYHOTO CEUCHHUS M YACITBLHOTO COIMPOTHRIICHUS BEIIECTBA MPOBOTHUKA, CUJIBI TOKA,
MPOTEKAIOIIETO Yepe3 MPOBOJHHMK, OT HAIPSHKCHUS HAa TPOBOJHHKE, HCCICIOBAaHUC
MOCJIEOBATEIBHOTO ¥ TMapajUICIbHOTO COEAMHEHUN IPOBOJHUKOB): COBMECTHO
c yuutenem (opMmymupoBaTh 3agady M THIOTE3y HCCICIOBAHUS, CAMOCTOSTEIHHO
IUIAHUPOBATh  MCCJIENOBAaHUE, CaMOCTOSATEILHO COOUpaTh  IKCIEPUMEHTATBHYIO
YCTaHOBKY C HCIIOJIb30BAaHUEM HHCTPYKIIUU, TPEICTABIATh MOJyYEHHBIC 3aBUCUMOCTH
(bU3NYECKUX BETMYWH B BHJIE TAOJIHII U TPAPHUKOB, OIICHUBATH MMOTPEIIHOCTH, TPOBOIUTH
BBIBOJIBI IO PE3YJIbTaTaM MCCIIETOBAHUS;

coOmomarh TpaBuJia 0e€30mMacHOro Tpyaa npu  padore ¢ gabopaTOpHBIM
000py/I0BaHUEM;

XapaKTeprU30BaTh MPUHIMIBI JEHCTBUS W3YyYEHHBIX MPHOOPOB, TEXHUYECKUX
YCTPONCTB U TEXHOJOTHYECKUX TPOIIECCOB C HWCIIOIH30BAHWEM HMX OINMUCAHUS (B TOM
YUCJIe: CHCTeMa OTOIUICHUS JIOMOB, THUTPOMETp, TapoBas TypOWHA, aMmrmepMmerp,
BOJIbTMETP, CYCETYHMK OJICKTPUUECKOW DHEPTUH, DJICKTPOOCBETUTEIHHBIC TIPUOOPHI,
HarpeBaTeNbHbIC AJIEKTPONPUOOPHI (MPUMEPHI), MPEAOXPAHUTEIA M UX TPUMEHEHUE
B OBITY M TEXHUKE, IPUMEHEHHE TIOCTOSHHBIX MArHUTOB, 3JIEKTPOMAarHUTOB,
AJIEKTPOABUTATENb TOCTOSIHHOTO TOKA), MCIOJb3Ys 3HAHUS O CBOMCTBaX (hM3MUYECKUX
SIBIICHUH, He0OX0IMMbIe (PM3MUECKUE 3aKOHBI M 3aKOHOMEPHOCTH

pacmo3HaBaTh TPOCThIC TEXHUYCCKHE YCTPOWCTBA W HW3MEPHUTEIBbHBIC TPUOOPHI
10 CXeMaM U CXEMaTHYHBIM PHUCYHKaM (KUIKOCTHBIM TEPMOMETP, TEPMOC, TICUXPOMETD,
TUTPOMETp, JBUTATEb BHYTPEHHETO CrOpaHUs, 3JIEKTPOCKOIL, PEOCTaT), COCTaBIIATH
CXEMBI JJIEKTPUYECKUX IIETel C TOCIEAOBATeILHBIM M TMapajIeIbHBIM COSIUHEHUEM
AJIEMEHTOB, pa3indas YCJIOBHbIE OOO3HAYCHHS OJJIIEMEHTOB DJJEKTPUYCCKUX IIETEH,
WCIIOJIb30BaTh CXEMBI M CXEMATHYHBIC PUCYHKH M3yYE€HHBIX TEXHUYECKUX YCTPOWCTB,
U3MEPUTEIHHBIX MPUOOPOB M TEXHOJOTHYECKUX MPOIECCOB MPH PEIICHUH Y4eOHO-
NPaKTHYECKUX 3a/1a4;

NPUBOANTH TpPHUMEPHl (HAXOIWUTh WHGPOPMAIMI0 O TpPUMEpax) MPaKTHUECKOTO
UCTIONh30BaHUS (DU3MUECKUX 3HAHWKW B TIOBCEIHEBHOW >KM3HU ISl OOECTICUCHUs
0€30MacHOCTH TMpH OOpallleHUH C MpudopaMu U TEXHUYECKUMH YCTPOMCTBaMU,
COXPAHEHMS 3I0POBbS U COOJTIOICHUS HOPM SKOJIOTHYECKOTO TIOBEACHUS B OKPY KaIOIIeH
cpene;

OCYIIECTBIIATH MOMCK MH(pOpMaruu B MHTEepHETE, caMOCTOATENBHO (HOpMyTupys
TIOMICKOBBIA 3alpoC, Ha OCHOBE HMMEIONINXCS 3HAHWK W CPaBHEHHS JOIOJHHUTEIbHBIX
MCTOYHUKOB BBIJICTISITh MH(POPMAIUIO, KOTOPAS SIBISIETCS MPOTUBOPEUUBOM HIIA MOXKET
OBITH HEJTOCTOBEPHOW;

UCTIONIb30BaTh TMPU  BBINIOJHEHWH Y4YEOHBIX 3aJlaHU  HAYYHO-TIOMYJISPHYIO
JUTEPaTypy, CIPaBOYHBIC MaTepualbl, pecypchl cetn WHTEpHET, BIajeTh MpHeMaMu
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KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(OPMALUU U3 OJTHOW 3HAKOBOW CUCTEMBbI
B IpYT'y10,

CO3/1aBaTh COOCTBEHHBIC NMHCbMEHHBIE M KpPAaTKHUE YCTHBIE COOOIIEHUsA, 00o0mas
UH(DOpPMAIIMI0 U3 HECKOJbKUX HMCTOYHUKOB, B TOM 4YHCJE IYOJUYHO MPEACTABIATH
pE3yIbTaThl IPOEKTHOM WJIM HCCIEAOBATEIBCKOW NESTEIbHOCTH, MPU 3TOM I'PAMOTHO
UCIOJIb30BaTh M3YYECHHBIM MOHATUWHBIA anmapar Kypca (QU3UKH, CONPOBOXKIATh
BBICTYILJICHUE MIPE3EHTALIUEN;

IpY BBIIIOJTHEHUH Y4EOHBIX MPOEKTOB M HCCIEAOBAHUN (PU3MUECKUX MPOLECCOB
pacripeensTh 00S3aHHOCTH B TpPYMIE B COOTBETCTBUHM C IMOCTaBJICHHBIMHU 3aJauaMH,
CIIEAUTh 34 BBIIOJHEHWEM IUIAHA JACUCTBUHM M KOPPEKTHPOBAaTh €ro, OLICHUBATh
COOCTBEHHBII BKJIaJ| B JEATEIbHOCTh TPYIIbl, BBICTPAUBATh KOMMYHHUKAaTUBHOE
B3aMMO/IEUCTBUE, IIPOSIBISISl TOTOBHOCTD pa3peIiaTbh KOH(IUKTHL.

[IpenmeTHble pe3ysibTaThl OCBOCHUSI MPOTPaMMbl MO (PU3HUKE K KOHIY OOy4YEHHs
B 9 Ki1acce:

[IpenmeTHBIC pe3ynbTaThl HA YIIYOJIEHHOM YpPOBHE JOJDKHBI — OTpPaXkaTh
c(OPMHUPOBAHHOCTD Y 00 yJAIOIINXCS YMEHUM:

WCIOJIb30BaTh MOHATHUS (CHCTEMa OTCUETa, OTHOCUTEIBHOCTh MEXaHHUYECKOTO
JBH)KCHUSI, HEBECOMOCTh U MEPETPY3KHU, LEHTP TAKECTH, MEXaHUUYECKUE BOJIHBI, 3BYK,
uH(pa3BYK U YIbTPa3BYK, AJIEKTPOMArHUTHBIC BOJHBI, PEHTTEHOBCKOE W3IIyUYCHHUE,
IIKajga SJIEKTPOMArHUTHBIX BOJIH, HICTOYHUKHU CBETA, OJM30PYKOCTh U JAIbHO30PKOCTD,
CHEKTPbl MCHYCKaHUsI U TOTJIONIeHUs, anb(a-, OeTa- U raMMa-u3aydyeHUs, U30TOIIbI,
sJiepHas U TEPMOsIICpHAs] DHEPTeTUKA) U CUMBOJIMUECKUN SI3bIK (PUBUKU MPU PEUICHUU
y4eOHBIX M TPAKTUUECKUX 3a]1a4;

pasznuyath SBJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEHMHOE JBUKEHHUE,
PaBHOYCKOPEHHOE TPSIMOJIMHEWHOE NIBIJKCHHME, CBOOOIHOE TajeHUE TeJ, IABUKCHUE
M0 OKPYXHOCTH, B3aUMOJEHCTBHUE TEJI, PABHOBECUE MATEPUATLHOW TOYKH, PEAKTUBHOE
JBUKEHHE, HEBECOMOCTb, KojieOaTenbHOE ABM)KEHHE (TFapMOHUYECKHE, 3aTyXarollue,
BEIHY)KJICHHBIE KOJicOaHWs), PE30HAHC, BOJHOBOE [BIDKEHHE (paclpoCTpaHEHUE
U OTpaXeHUEe 3ByKa, HHTepdepeHurs ¢ AUPpPaKIus BOJH), MNPIMOIUHEIHOE
pacrpoCcTpaHeHue, OTPAKEHUE U MPEIOMIICHHE CBETA, IMOJHOE BHYTPEHHEE OTPaXKEHUE
CBETa, pa3jioKeHHWEe OeNoro cBeTa B CHEKTP U CJIOXKEHUE CIEKTPaJIbHBIX IIBETOB,
€CTeCTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHUE JMHEHYATOrO CIEKTpa HM3Iy4eHUs)
M0 ONHCAHUI0 MX XAPaKTEPHBIX CBOMCTB M HA OCHOBE OMNBITOB, JEMOHCTPHUPYIOIIUX
JAHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSIBICHUE U3YYCHHBIX (PU3UUYECKUX SIBIICHUN B OKPYXKAIOIIEM MUPE
(B TOM yucie puznueckue SBJICHUS B MPUPOJIC: MPWIMBLI U OTJIMBBI, IBUKECHUE TIJIAHET
ConHEe4YHOM CUCTEMBI, PEAKTUBHOE JIBU>)KEHUE KUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMHUYECKHME BOJHBIL, I[yHaMH, 53XO0, IIBETa Tel,
ONTUYECKHE  SIBJICHUS B  TPHUPOAE, OWOJOTMYECKOE  JICUCTBHE  BUIUMOTO,
yIbTpadroNIeTOBOIO M PEHTTEHOBCKOTO W3IYUYCHHH, €CTECTBEHHBIN PaJHOAKTHBHBIN
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(GboH, KOCMUYECKHE JTyYH, PAIMOAKTUBHOE U3IIYyYCHHE TIPUPOIHBIX MUHEPAJIOB JCHCTBUE
paZMOaKTUBHBIX M3IYYEHUH HA OpraHu3M 4eJoBeKa), IpU OSTOM MEpPEBOJIUTH
MPaKTUUECKYIO 3a7adyy B y4eOHYIO, BBIIEISATH CYIIECTBEHHBIE CBOMCTBa (MPHU3HAKH)
(bu3HYECKUX SABICHUI;

ONMKCHIBATh M3YYECHHbIE CBOWMCTBA Tl M (PU3UYECKUE SIBJICHUS, HUCHOJb3Ys
(du3nueckre BEIMYUHBI (CPEelHAs] U MTHOBEHHAs CKOPOCTh TeJa MpPU HEPABHOMEPHOM
JBIKEHUN, YCKOPEHHE, IEPEMEIICHUE IIPU PAaBHOYCKOPEHHOM IPSIMOJIMHEHHOM
JBMKEHUH, YTJIOBasi CKOPOCTh, LIEHTPOCTPEMUTEIBLHOE YCKOPEHHUE, CUJla TPEHHUS, CUila
YIPYTrOCTH, CHJIA TSDKECTH, YCKOPEHUE CBOOOTHOTO MaJCHUsI, BEC Tela, LIEHTP TAKECTU
TBEPJIOTO Teja, UMIYJIbC Tela, UMIYJbC CHJIbI, MOMEHT CHJIbI, MEXaHHu4eckas paboTa
U MOIIHOCTh, MOTEHUHAIbHAS HEPrus Teja, MOJHATOrO0 HAJ IMOBEPXHOCTHIO 3EMIIH,
MOTEHUNANIbHASL DHEPrus CKATOM TNPYKUHbI, KWHETHUYECKAs DHEpPrus, IOJHAs
MEXaHU4YecKasi dHeprusi, Mepuoj MU 4YacToTa KoJeOaHW, Mepuoa MaTreMaThuyecKoro
U MIPY’KUHHOTO MAasATHUKOB, JJIMHA BOJHBI, TPOMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTh
CBETa, IOKa3aTelb MPEJOMIICHHUSI CpEeAbl), NPHU OMUCAHUU NPABWIBHO TPAKTOBATh
(bu3NYECKU CMBICI UCIIONIB3YEMbIX BEJIMUUH, UX 0003HAYEHUS U €IUHUIBI (PU3MUIECKUX
BEIMYMH, HAXOAUTh (OPMYINbI, CBA3BIBAIOIINE MJAHHYIO (DU3HUECKYI0 BEIUYUHY
C JAPYTMMHU BEJIIMYMHAMH, CTPOUTH TpaQUKA H3YyYEHHBIX 3aBUCUMOCTEH (PU3HUECKUX
BEJIMYMH;

XapaKTepHu30BaTh CBOMCTBa Tel, (PU3UYECKUE SIBJICHUS U IMPOLECCHI, UCHOIb3Ys
3aKOH COXPAHEHUs SHEPIHH, 3aKOH BCEMHPHOIO TATOTEHUS, MPUHLMUII CYNEpHO3ULIUN
CWJI, TPUHLMUN OTHOcUTenbHOCTH ['anunes, 3akoHbl HbprOTOHA, 3aKOH COXpaHEHUs
UMITYJIbCa, TEOPEMY O KMHETHYECKON SHEpruu, 3aKkoH ['yka, 3akoH bepHynnu, 3aKOHBI
OTPaKEHMSI U TMPEIOMIICHUSI CBETa, (POPMYNy TOHKOW JIMH3BI, IJIAHETAPHYIO MOJAEIb
aToMa, HYKJOHHYK0 MOJEJIb aTOMHOIO f/pa, 3aKOHbl COXPAaHEHUs 3apsI0BOIO
U MacCOBOIO YHUCEN MpH SANEPHBIX PEAKUUSAX, HPH 3TOM pasauyarh CIOBECHYIO
(bopMyIMPOBKY 3aKOHA U €r0 MAaTEMaTUYECKOE BBIPAKEHHUE;

CTpOUTH (PUBNYECKUE MOJEIH pEaJbHBIX OOBEKTOB, MPOLECCOB M SBICHUIA,
BBIJICJISITH IIPH 3TOM CYLIECTBEHHBIEC U BTOPOCTETICHHBIE CBOMCTBA O0OBEKTOB, IPOIIECCOB,
SIBIICHUW, TIPUMEHATHh (PU3HUECKUE MOJAENU Il OOBACHEHMS (DU3MYECKUX IMPOLIECCOB
U pellieHus yueOHbIX 3a/1ay;

OOBSCHATh (PU3UYECKUE SBJICHHS, MPOIECChl M CBOMCTBA T, B TOM YHUCIE
B KOHTEKCTE€ CHUTyallUd NPAKTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KAueCTBEHHBIE 33/1a4l, B TOM YHUCJIE TPEOYIOIINE YUCICHHOTO OLIEHUBAHMSI XapaKTEPHBIX
3HaYEHUN (PU3NYECKUX BEIUYMH, BEIOUPATh (PU3UUECKYIO MOJIENb, BBISIBISTH IPUUYUHHO-
CJIEICTBEHHBIE CBSI3HM M BHICTPAMBATh JOTMUYECKYIO LIETIOUKY PACCYKJIEHUI U3 2—3 11aroB
C HCIOJb30BAHUEM H3YYEHHBIX CBOWCTB (DU3UUECKUX SBICHUM, (PU3MUECKUX 3aKOHOB,
3aKOHOMEPHOCTEU U MOJICJICH;

pelaTh pacyeTHble 3ajjaud 10 HM3y4yaeMbIM TeMaM Kypca (QHU3UKH, BBIOMpas
COOTBETCTBYIOLIYIO (DM3MUECKYI0 MOJENIb C HCIOJIb30BAHUEM 3aKOHOB M (OpMYIL,
CBSI3bIBAIOUINX (PU3NYECKUE BEIMYUHBI, 3aIIUCHIBATh KPATKOE YCJIOBHUE U Pa3BEpHYTOE
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pellieHue 3a/layi, BBIBISITh HEAOCTAIONINE WM M30BITOYHBIE JTaHHBIE, OOOCHOBBIBATH
BbIOOp MeETo/la pELIeHUs 3aJaud, HCIIOJIb30BaTh CIPAaBOYHBIC JI@HHBIE, INPUMEHATH
METOJIbl aHAIHM3a Pa3MEPHOCTEH, HCIONb30BaTh rpaduuecKkne METOAbl PEIICHUs 3a/1ad,
MPOBOJUTH MaTEMaTHUECKHUE MPEOOpa30OBaHUs U PACUETHI, OLIEHUBATh PEATMCTUIHOCTH
MOMy4EHHOTO 3Ha4YeHUs (U3NYECKOW BEIMYMHBI U  ONPEAesITh Pa3MEpPHOCTh
(bu3nYeCcKOi BETMYHUHBI, TOJTYISHHON P PEIICHUH 3a]1a4H;

pacro3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PELIUTh NPU MOMOUIM (U3NYECKUX
METOJIOB, Y IIpeJIaraTb OPUEHTUPOBOYHBIN CIIOCOO PELICHHUS], B OMMCAHUU UCCIICI0OBAaHUS
pacrio3HaBaTh MPOBEPSEMOE MPEANONIOKEeHNE (TUIOTE3Y), OLICHWBATh NPAaBUIHLHOCTH
HopsiKa MPOBEACHUS UCCIIEIOBAaHUS, HHTEPIPETUPOBATH OTYUEHHBIN Pe3ybTar;

IOPOBOJUThH OMNBITHl MO HAOMIONECHUIO (PU3NYECKUX SBJICHUN WM (PU3MUECKUX
CBOWCTB TeJl (M3y4eHue BTOporo 3akoHa HbroTOHA, 3aKOHA COXpaHEHUs SHEPTUH, 3aKOHA
COXpaHEHUs UMITYJIbCa, IEHCTBUE 3aKOHA bepHYIUIM 1 BOBHUKHOBEHUE MOAbEMHON CHIIBI
KpblJa, 3aBUCUMOCTb IEpHOAA KOJEOAHWN MPYXKUHHOIO MAasTHUKA OT Macchl Ipysa
U OKECTKOCTHM TPYXKHHBl W HE3aBHUCHUMOCTh OT aMIUIMTYAbl MajblX KoJeOaHuH,
OpsSMOJIMHEMHOE pPacHpOCTpaHEHUE CBETa, pas3jioKeHHEe OeIoro cBeTa B CIEKTP,
U3Yy4EHHE CBOMCTB N300paKEeHNUs B INIOCKOM 3€pKajie U CBOWCTB M300pakeHUS ITpeaMeTa
B coOuparomeii nH3e, HAOII0ACHNE CIUIONIHBIX U JTMHEHYaThIX CIIEKTPOB M3ITYUCHHUS):
(GopMyIupoBaTh MPOBEPSEMOE MPEIION0KEHNE (TUIIOTE3Y) O BOBMOXKHBIX Pe3yIbTaTax
HAOJIOJCHUI, CaMOCTOSITEIbHO COOMpPAaTh YCTAaHOBKY H3 HM30BITOYHOTO Habopa
000py10BaHMsI, ONUCHIBATh XOJ OMNbITAa U (POPMYJIMPOBATH BBIBOJIBI;

MIPOBOJUTH MPU HEOOXOAMMOCTH CEPHUIO MPAMBIX MU3MEPEHUH, OMpeeNssi CpeaHee
3HAYCHHE W3MEpSEeMON BEJIMUYMHBI U OMPEAETss MOTPEHIHOCTh PE3YJIbTaTOB MPSMBIX
U3MepeHnid, 000CHOBBIBAThH BHIOOP crioco0a u3MepeHus (M3MepUTENIbHOIO Mpruodopa);

IIPOBOJUTh KOCBEHHBIE W3MEpPEHHs (DU3MUECKUX BENWYUH (CpemHssi CKOPOCTh
¥ YCKOpEHHE TeJja MPU PaBHOYCKOPEHHOM JBM)XEHHUH, YCKOPEHHE CBOOOIHOTO MaJIeHus,
KECTKOCTh TMPYXKHUHBI, KOIPPUIMEHT TPEHHUS CKOJBKEHUS, MEXaHW4yeckas padora
U MOIIHOCTh, YacTOTa W TMEpHOJ KoJeOaHWH MAaTeMaTH4YEeCKOro M MPY>KMHHOTO
MasiTHUKOB, (POKYCHOE pacCTOSHHME COOMpAIOIIEH JIMH3bI M €€ ONTHUYEeCKas CHia,
paZvoaKTUBHBIM (OH) C MCIONB30BAHUEM AaHAJIOTOBBIX U LUQPPOBBIX NPUOOPOB:
00OCHOBBIBaTh BBIOOp METOAA U3MEPEHHUs, MNIAHUPOBATh U3MEPEHUS, CAMOCTOSITENILHO
cOOMpaTh  AKCIEPUMEHTAIbHYIO YCTAHOBKY, BBIYMCIATH 3HAUYEHUE  BEJIMYUHBI
U aHaJIM3UPOBATh IOJIyYEHHBIE pE3yJbTaTbl, OLICHWBAs IOrPELIHOCTh PE3yJIbTaTOB
KOCBEHHBIX U3MEPEHNN;

MPOBOJIUTh DKCIEPUMEHTAIbHBIE HCCIENOBAaHUS 3aBUCUMOCTEH  (U3NUYECKUX
BEIMYMH (3aBUCMMOCTh TIyTH OT BPEMEHHU TPU PABHOYCKOPEHHOM JBM)KCHUU
0e3 HayalbHOW CKOPOCTH, 3aBHCUMOCTh CHJIBI TPEHHUSI CKOJBXKEHHUS OT CHJIBI
HOPMAJIBHOTO JaBJICHMsI, NEpUoAa KojeOaHUN MAaTeMaTHYeCKOro MasTHUKA OT JJIUHBI
HUTH, OIpeNeJeHUe YCKOPEHHS CBOOOJHOrO NAaJCHHUS, MCCIE0BaHHUE HW3MEHEHUS
BEJIMYMHBI U HAMpPaBJICHUS WHIYKIIMOHHOTO TOKA, 3aBUCUMOCTb yIjla OTPa)KEHUsl CBETa
OT yrjia MajieHusl, yria IpeJoMJIeHUs OT yria MaJeHus CBETOBOIO Jiyya, UCCIeI0BaHIE
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TPEKOB: M3MEPEHHE DSHEPrUy YacTUIBI MO TOpMO3HOMY myTH (mo doTtorpadusam)):
COBMECTHO C yuuTeleM (QOopMylIupoBaTh 3agady M THUIIOTE3y HCCIEI0BaHUA,
CaMOCTOATETIbHO  TUIAHUPOBATh  MCCIENOBAHUE,  CaMOCTOSATENbHO  COOHMpAaTh
IKCIIEPUMEHTATBHYIO YCTAHOBKY, MPEACTABIISATH MOTYyICHHBIC 3aBUCUMOCTH (PU3NIECKUX
BEJIMYHMH B BUJEC TAOMUIl M TpadUKOB, OICHWBATh MOTPEIIHOCTH, MPOBOIUTH BBIBOIBI
10 pe3yJibTaTaM MCCIeI0OBaHUS;

coOmoaTh TpaBuia Oe€30MacHOro Tpyna mpu padore ¢ JabopaToOpHBIM
000py/IOBaHUEM;

XapaKTepru30BaTh MPUHIMIBI JEHCTBUS W3YyYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPONCTB U TEXHOJOTHYECKUX TPOIIECCOB C HMCIOJIb30BAaHUEM HX OMHCAHUS (B TOM
qucle: CIUIOMETP, JATYUKU IMOJIOKEHUS, PACCTOSHUS U YCKOPEHMsI, paKeTa, 3XOJIOT,
OYKH, TMEpUCKol, (oToanmapar, MHUKPOCKON, TEJIECKON, ONTUYECKHE CBETOBOJIBI,
CIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCHONB3ysd 3HAHUS O CBOMCTBAX
bu3nueckux SBICHUN U HEOOXOauMble (PU3MYECKHE 3aKOHOMEPHOCTH, HCIOJb30BATh
CXEMBI U CXEMaTUYHbIC PUCYHKH U3YYCHHBIX TEXHUUECKUX YCTPONUCTB, H3MEPHUTEIIHHBIX
npuOOPOB U TEXHOJOTHYECKHUX MPOIIECCOB MPH PEIICHUN Y4eOHO-MTPAKTUUECKUX 3a]ad,
ONTUYECKUE CXEMBI JIJIsl MOCTPOCHUSI U300PAKEHUH B IIOCKOM 3€pKalie U COOMparoIei
JIMH3E;

IPUBOJIUTH MPUMEPHl (HAXOAUTh HHGOPMALUIO O MPHUMEPAX) MPAKTUUECKOTO
UCIOJIb30BaHUSl (PU3NYECKUX 3HAHUW B TIOBCEJHEBHOM KU3HU [JIs1 OOecreueHus
0€30MacHOCTH TMpU OOpallleHUH C MpUOOpaMU U TEXHUYECKUMH YCTPOMCTBaMU,
COXpaHEHUS 3I0POBbS M COOIIOACHNUS HOPM SKOJIOTMUECKOr0 MOBEICHUS B OKPYKaOIIEH
cpene;

OCYIIECTBIISITh MOUCK MHPOpManuu B MHTEpHETE, caMOCTOATENbHO (POpMymHUpyst
MOUCKOBBIM 3allpoc, HAaXOAUTh IyTH OMNpPEAeJCHUs] JOCTOBEPHOCTH TOTYYCHHON
nH(OpMAIK Ha OCHOBE UMEIOIINXCS 3HAHUN U TOTIOJTHUTEIbHBIX HCTOYHUKOB;

WCIIOJIb30BaTh TIPU  BBIIIOJIHGHUH YYE€OHBIX 3alaHUid  HAYIHO-TIOMYJISIPHYIO
JTUTEPATypy, CIPaBOYHBIC MaTepUalbl, pecypchl cetu MHTEpHET, BIajeTh NMpHeMaMu
KOHCTIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(GOPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBbI
B JIpYTy*o;

CO3/1aBaTh COOCTBEHHBbIE TIHMCHMEHHBIE M YCTHBIE COOOIICHUS Ha OCHOBE
uHopMal M3 HECKOJIbKUX HMCTOYHUKOB, MYOIMYHO TMPEJICTABISATH PE3YJIbTAThI
MIPOEKTHOM WJIM MCCIEI0BATEIbCKON NESITEIbHOCTH, TP 3TOM I'PaMOTHO UCIIOJIb30BaTh
W3YYEHHBId TOHATHIHBIA ammapaT HM3y4aeMoro pasjesia (PU3UKM U CONPOBOXKIAThH
BBICTYIIJICHHE TIPE3CHTAIMEHN C yIeTOM 0COOCHHOCTEN ayIMTOPUHU O0yUAIOIIHX CSI.
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7 KIIACC
Haumenosanue
No KomnnuecTBO
o pa3lesioB U TEM 4ACOR [IporpammHoOe conepxkaHue OcHOBHBIE BU/JIBI JEATETLHOCTH 00YyUYaIOITUXCS

y4eOHOr o nmpeamMeTa

Pu3uka u ee pojib B IO3HAHUM OKPYKAKIIEr0o MUPa

1.1 | ®usuka — Hayka 2 @Pu3nka — HayKa 0 IPUPOLE. BrisiBienue paznuuuii Mexay pusnaeckumu
O IIPUPOAE SIBneHust npUpoOIbl (3IEMEHTHI U XUMUYECKUMU ITPEBPALLECHUSMM.
COZICpKaHUs, BKIIFOYAIOII1e Pacno3naBanue pu3nueckux sBICHUIA:
MEXIPEIMETHBIE CBSI3N). MEXaHUYECKHUX, TEIJIOBBIX, JIEKTPUYECKHUX,
PU3NYECKUE SIBICHUA: MAarHUTHBIX U CBETOBBIX.
MEXaHUYECKUE, TEIIOBbIE, HaOmonenue u onucanue Gpu3nuecKux
AJIEKTPUYECKUE, MATHUTHEIE, ABJICHUI
CBETOBBIC, 3BYKOBBIE
1.2 | ®usuueckue 4 dusnueckre BeITUUYUHEL. OrnpeneneHue 1EeHbI ISJICHUS Kb
BEJIMYMHBI PaszmepnocTe. Enunniisl U3MEPUTETHLHOrO Nprudopa.

(bu3nIecKrX BETUINH.
N3mepenue pusmvecknx
BEJIMYMH. DTaJOHBI.
duznueckure npudopsI.

Lena nenenns. [lorpemnocts
nsMepenu. [IpaBuna
0e30macHoro Tpyja npu padore
C JIabOpaTOPHBIM
000pyI0BaHUEM.
MexayHapoHas cucrema

N3mepenne TMHEeNHbIX pa3MepOB TeN

U IPOMEXYTKOB BPEMEHHU.

OnpeneneHue NOrperHOCTH TP NPSIMBIX
U3MEPEHUSX.

N3mepenne o0bemMa )KUIKOCTH U TBEPAOTO
Tena.

M3mMepeHne miomanay ¢ IOMOLIBIO MAJICTKH.
N3mepenue TeMieparypsl Ipy IOMOIIA
KUJKOCTHOIO TEPMOMETPA U TaTUHKA
TEMIIEPATYPHI.
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CAHUHUII. HepeBoz[ BHECHUCTCMHBIX
CANHUI B CAMHHNIBI CHu

N3mepenne BpeMeHu.

OnpeneneHue pasmMepoB MAIbIX TE€JI METOAOM
PSAOB.

BrinosiHeHMEe TBOPUECKHUX 3aJaHHUM 110 TTIOUCKY
CIOCOOO0B U3MEPEHUSI HEKOTOPBIX (PU3UUECKUX
XapaKTEPUCTUK, HAIPUMED, Pa3MEPOB MaJIbIX
00BEKTOB (BOJIOC, IPOBOJIOKA), YAAJTIEHHBIX
00BEKTOB, OOJBIINUX PACCTOSHUM, MaJIbIX
IPOMEXYTKOB BPEMEHHU.

OO0cyxaeHue npeaiaraéMbIX CrocoooB

1.3.

EcrectBenHo-
HaY4YHBI METOA
IIO3HAHU

Kak ¢usuka u qpyrue
€CTECTBCHHBIC HAYKU U3y4YalOT
npupoay. ECcTecTBEeHHO-HayUHBbII
METOJI ITO3HAHUS: HAOJIIOICHHE,
MOCTaHOBKA HAYYHOT'O BOIPOCA,
BBIJIBI)KCHUE THIIOTE3,
AKCIEPUMEHT I10 TTPOBEPKE
TUNOTE3, OOBSICHCHHUE
Ha0JIF0JaeMOr0 SIBJIICHUS.
Onucanue GU3NIECKUX SBICHUN
C IIOMOIIBIO MOJEJIEN

BriaBrkenne rumnores, 0ObSICHIIONUX MPOCTHIE
SIBJICHUSI, HAIIPUMED:

— [I0YEMY OCTAHABJIUBACTCS JBUXKYILEECS

10 TOPU30HTAIBHON MTOBEPXHOCTH TEJIO;

— MOYEMY B KapKYIO NIOTOJlY B CBETJION OHEHKIE
MPOXJIAJHEN, YEM B TEMHOM.

BrinBmkenue e o cnocobax mpoBepKu
TUIIOTE3.

[IpoBenenune nccnenoBaHus Mo MPOBEPKE
KaKoOW-11M00 TMNoTe3bl, HAaPUMEp, JAITbHOCTh
II0JIETA IIAapUKa, IIYIIEHHOI0 TOPU30HTAIBHO,
TeM OoJblle, 4eM OOJIbIle BICOTA ITYCKa.
[TocTpoeHue pocTeNNX MOAETIEH
(bu3HYeCcKuX SBJICHUM (B BUJIE PUCYHKOB

WJIU CXEM), HallpuMep, NajicHue mpeamMeTa;
MPSMOJIMHENHOE PACIIPOCTPAHEHUE CBETA

Hroro no pazneny
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IlepBoHaYaIbHBIE CBEICHUS O CTPOEHHUH BellecTBa
2.1 | Crpoenue BemecTa 2 CrpoeHnue BemecTBa: aTOMbI HaGmronenue u MHTEpIIpeTalys OIbITOB,
Y MOJIEKYJIbI, UX pa3MepbI CBUJETENIbCTBYIOIIHUX 00 aTOMHO-
1 Macchl. OnbITHI, MOJIEKYJISIPHOM CTPOEHHUH BELIECTBA: OIBITHI
JOKa3bIBAOIINE JUCKPETHOE C pacCTBOPEHHMEM Pa3JIMYHBIX BEIIECTB B BOJIE.
CTPOEHHE BELIECTBA OneHka pazMepoB aTOMOB U MOJIEKYJI
C HCTIOoNb30BaHueM (hoTorpaduid, mOTy4eHHBIX
HA aTOMHOM CHUJIOBOM MHKPOCKOIIE.
OnpeneneHue pasmMepoB MOJIEKYJIBI METOIOM
pAIOB
2.2 | IBuxeHue 4 JIBr>KEHUE 4aCTUIL] BEIIECTBA. HaOmonenue u 00bsicHeHne OpOYHOBCKOIO
Y B3aMMO/JICHCTBHE CBs13b CKOPOCTH JIBU>KCHUS IBYKCHUSI U ABJICHUS AUPPY3UU.
YJaCcTHI] BEIIECTBA YaCTHIL] C TEMIIEPATYPOM. [IpoBenenune u 0ObsICHEHUE ONBITOB
bpoyHOBCKOE NBHIKEHHE. 10 HAOJIFOACHHUIO TEIIOBOIO PAaCIIUPEHUS T'a30B.
Huddyzus. Bzaumopeiictue [IpoBenenne U 0ObSICHEHUE OIBITOB
YacTHI] BEIIECTBA: MPUTSIKEHUE | 0 OOHAPYKEHUIO CHII MOJIEKYJIIPHOTO
Y OTTAJIKUBaHUE MPUTSHKEHUS. U OTTATIKUBAHUS
2.3 | ArperaTtHble 1 ArperatHble COCTOSTHUS Onucanue (C UCHOIB30BAHUEM MPOCTHIX
COCTOSIHUS BEIECTBA BELIECTBA: CTPOCHHUE r'a30B, MOJIeNIel) OCHOBHBIX Pa3IM4Uil B CTPOSHUU
KUJKOCTEU U TBEPABIX ra3oB, KUJIKOCTEU U TBEPABIX TEJ.
(KpuCTaUIMYECKUX) TE. OOBsicHEHNE MaAJION CKMMAEMOCTH JKHIKOCTEH
B3auMocCBs3b MEX1Y CBOMCTBAMU | M TBEPIBIX TEN, OOJBIION CKUMAEMOCTH T'a30B.
BELIECTB B Pa3HbIX arperaTHbIX OObsicHeHue coxpaHeHus! (OPMbI TBEPIBIX Tell
COCTOSIHUSIX M X aTOMHO- Y TEKY4ECTH KUJKOCTH.
MOJIEKYJISIPHBIM CTPOCHHUEM. IIpoBeneHne ONBITOB, JOKA3bIBAIOIINUX, YTO
OcoOeHHOCTH arperaTHbIX B TBEP/IOM COCTOSIHUM BOJIbI YaCTHILIBI
COCTOSIHUI BOJBI HaxOJATCS B CPEAHEM AAJIbLIE APYT OT Apyra
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(TJIOTHOCTH MEHBIIIE), YEM B KUKOM.

VY cTaHOBIIEHHE B3aMMOCBSI3U MEXKTY
O0COOCHHOCTSIMH arperaTHbIX COCTOSTHUM BOJIBI
Y CYILIECTBOBAHHEM BOJHBIX OPraHU3MOB

JIBHOKEHUE

U niepemMeleHrue. PaBaomepHoe
1 HEPaBHOMEPHOE JIBIKCHHE.
CB0o0OOIHOE Ma/ieHHE KaK MpuMep
HEPABHOMEPHOTO ABUKCHUS TEL.
Cxopoctb. CpeHsisi CKOPOCTh
MIpU HEPABHOMEPHOM JIBUKCHUH.
Pacuer nmytu 1 BpemeHu
JIBUKEHUSI.

I'paduku 3aBrCUMOCTEN
BEJIMYHH, OITUCHIBAIOIITUX
nerxeHue. O0Ime MmoHATHS

00 OTHOCUTEIBHOCTH JIBUKEHHUSI.
CnoxxeHue CKOpoCTel Jisl Tell,
TBYKYITUXCS TTAPAIIIETHHO

Hroro no paszneny 7
JIBH2KEeHMEe M B3aMM OIeCTBHE TeJl
3.1 | Mexanuueckoe 10 Mexanunueckoe asuxkenue. [Iyte | UccienoBanue paBHOMEPHOTO JBUKEHUS

U OIpE/IeNIEHUE €ro MPU3HAKOB.

W3mepenne cKopocTH MPSIMOTMHEHHOTO
TIBUKCHUS.

HaOmonenne HepaBHOMEPHOTO TBUKCHUS

U OTPEJICJICHUE €r0 OTIMYUM OT PAaBHOMEPHOTO
JIBUKCHUSI.

OmnpeneneHue CKOPOCTA PAaBHOMEPHOTO
JBUKEHUS (IIapyKa B )KUIKOCTH, MOJIEIIN
AJICKTPUYECKOT0 aBTOMOOWIISI M TaK Jlajiee).
Omnpenenenue cpeaHe CKOPOCTH CKOIbKCHHUSI
OpycKa WM IapuKa 1Mo HaKJIOHHOW TIJIOCKOCTH.
N3ydyenne cBOOOHOTO MaIeHUs TEN Pa3HOU
MacCBhl.

DKCIEepUMEHTATLHOE JI0Ka3aTeNbCTBO,

YTO CBOOOJIHOE MAJZICHUE — IPUMEP
HEPABHOMEPHOTO JBUKCHUS

(c UCTIOIB30BAHKEM 3aMEJIEHHOTO PeKUMa
CHEMKH).

[Tonydenue u ananu3 rpaukoB 3aBUCUMOCTH
MyTU U CKOPOCTU OT BPEMEHHU.
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Pemenue 3anay (B TOM yucie rpaguueckum
METOJIOM) Ha OIpeJIEIeHNE IyTH, CKOPOCTH
Y BPEMEHU PABHOMEPHOT'O JIBH)KCHUS

3.2 | Muepuums, Macca,
IJIOTHOCTH

SBneHue nHepUHUH. 3aKOH
nHepuuu. Bzaumonencraue ten
KakK NMpUYMHA U3MEHEHUS
CKOPOCTH ABWXEHHUs Tes. Macca
KaK M€pa UHEPTHOCTH Tena

B [IOCTYNATEIbHOM JBUKECHHHU.
[InotHOCTH BeniecTBa. CBs3b
IJIOTHOCTHU € KOJIMYECTBOM
MOJIEKYN B €JUHUIIC O0BEeMa
BemecTtBa. CMECH U CIUIaBhbl.
[ToBepxHOCTHAsA U TUHEWHAS
TTIOTHOCTh

OOBbscHEHUE U TPOTHO3UPOBAHUE SIBIICHUM,
00yCIIOBJIGHHBIX MHEPLUEH, HAPUMED, YTO
IIPOUCXOJIUT MPH TOPMOKEHUH UITU PE3KOM
MaHEBpE aBTOMOOWIISA, TOUEMY HEBO3MOXKHO
MI'HOBEHHO IIPEKPATHUTH JIBU)KCHHE

Ha BEJIOCUIIEJIC WM CAMOKATE U T. 1.
IIpoBeneHne u aHaIU3 ONBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTb U3MEHEHUS
CKOPOCTH T€JIa OT Er0 MacCChl

IIPU B3aUMOJEHUCTBHUHM TEIL.

IIpoBeneHne u aHanKu3 ONBITOB,
JEMOHCTPUPYIOIINX U3MEHEHUE CKOPOCTH
JIBUKEHUS TEJa B pe3ysbTaTe IeHCTBUS Ha HETO
IOPYTHUX TEIL.

[IpoBenenue n aHAJIN3 OMBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTb U3MEHEHUS
CKOPOCTH TeJa OT €r0 MaccChl

IIPU B3aUMOJICUCTBUM TEIL.

IIpoBeneHne SKCIEPUMEHTA 110 ONPEICIICHUIO
IJIOTHOCTH TBEPJIOTO TEA.

N3mepenune Maccesl Tena pa3andHbIMU
crnocobamu.

Pemenue 3ana4 Ha onpeieIeHne MacChl Tea,
ero oobeMa U IIOTHOCTH.
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OHp@I[eJ'IeHI/IC IIOTHOCTH TCJIa B PC3YJIbTATC
HU3MCPCHUA €I'0 MACChl o0beMa

3.3

Cuna. Buare! cui

15

Cuita Kak XapakTeprUCTHKa
B3auMozeiicTBus ten. Cuna
YIPYrocTu M 3aKoH I 'yka.
N3mepenune cuiibl ¢ MOMOIIBIO
JWHAMOMeETpA. SBieHue
TATOTEHUS U cuiIa TshkecTH. Cuiia
TSYKECTH Ha JIPYTUX IJIaHETaX.
Bec Tena. HeBecoMocTs.
CnoxxeHue cu, HalpaBJIEHHBIX
10 OAHOM TIPSAMOH.
PaBHogelictByromas cui. Cuna
Tpenus. TpeHue CKOJIbKeHUs

Y TPEHHE TTOKOs, BA3KOE TPEHHUE.
Tpenue B Ipupoae U TEXHUKE

N3ydyeHue B3auMOJEHCTBUS KaK PUUUHBI
MU3MEHEHUS CKOPOCTH TEJIA UK €T0
nedopmarym.

OnucaHue peabHbIX CUTYyalul
B3aMMOJICHCTBHUS TEJl C IOMOIIBIO MOJAEIIEH,

B KOTOPBIX BBOJUTCS IIOHATUE U U300paKEHUE
CHJIBI.

N3yueHune cuiibl yopyrocTH.

HccrnenoBanue 3aBUCUMOCTH PacTsKEHUS
(nedopmanum) npyKUHBI (PE3UHOBOTO IIHYPA)
OT MPUJIOKEHHOW CUJIBI C TOCTPOEHUEM
rpajduxa.

AHaJIN3 TPAKTUYECKUX CUTYALMH, B KOTOPBIX
IIPOSIBIISIETCSl IEUCTBHUE CHUJIBI YIPYTOCTH
(ynpyrocts mMsi4a, KpOCCOBOK, BETOK J€peBa

u Jip.).

Pemennie kauecTBEHHBIX 3a/1a4, CBSI3aHHBIX

C SIBJICHUEM TATOTECHMUSL.

OOBbscHEeHnEe OpOUTANBHOIO ABM)KEHUS IIJIAHET
C MCII0JIb30BAHUEM SIBJICHUSI TSATOTEHUS

Y 3aKOHA MHEPIUH.

N3mepeHue Beca Tena ¢ OMOIIBIO
JUHAMOMETDA.

O6o0cHOBaHUE ATOrO c1oco0a U3MEpPEHUSI.
Ananu3 1 MOAEIMPOBAHUE SIBJICHUS HEBECOMOCTH.

38

[okyMeHT co3aaH B anekTpoHHow copme. Ne Corn 82 o1 28.04.2026. NcnonHutens: KOHycoBa 3.H.

Ctpanuua 38 n3 73. CtpaHuua cosgaHa: 28.04.2026 16:32

B I/IEKTPOHHbBINA
=® TATAPCTAH



®enepanbHas pabodas mporpamma | Gusnka. 7-9 kmaccsl (yriayOIeHHBIH YPOBCHB)

DKCnepUuMeHTAIbHOE TOJy4YEHUe MTpaBuia
CJIOXKEHHUSI CUJI, HAIPABJICHHBIX BIOJIb OJHOM
MIPSIMOM.

Ornpenenenune BeIMYNHBI PABHOAEHCTBYIOIIEH
CHIIL.

N3ydyeHne cuiibl TpEHUST CKOJIBKEHUS U CHUITbI
TPEHUS MOKOSI.

NccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS

OT CHUJIbI ABJIEHUS U CBOMCTB TPYIIUXCA
ITOBEPXHOCTEM.

Peliennie kauecTBEHHBIX 3a/1a4, OCHOBAHHBIX
Ha aHaJIM3€ MPAKTUYECKUX CUTYAIlUH,

B KOTOPBIX MPOSIBIIAECTCS AEHCTBUE CHUIIbI
TPEHUSI, UCTIONB3YIOTCS CIIOCOOBI ee
YMEHBIIICHUS WIA YBEIMUYCHUS (KaTaHUE

Ha JIbIKaX, KOHbKaX, TOPMOKEHHE aBTOMOOHII,
WCIIOIb30BaHUE TTOAIIUITHUKOB, IJIABAaHUE
BOJIHBIX )KUBOTHBIX U JIP.).

Pemenue 3anay ¢ ucnonab3oBaHueM Gopmyn
JUISl pacu€Ta CUJIbI TSKECTH, CUJIbI YIIPYTOCTH,
CUJIbI TPEHUS

Htoro no pazneny

34

Paznen 4. JlaBjieHne TBePABIX TeJl, dKUAKOCTE U ra3oB

4.1

Jasnenue. [lepenaua
JIaBJICHUS TBEPABIMU

TeJIaMU, KUJKOCTIMHU
Y razamu

5

Hasnenue. Cuia naBiaeHUsI.
CriocoObl yMEHbBIIICHUS

Y YBEJIMYEHUS JIABJICHUSI.
JlaBiieHue raza. 3aBUCUMOCTb

AHanmm3 1 00bSICHEHUE OMBITOB M MPAKTUISCKUX
CUTYaINi, B KOTOPBIX TPOSBIISICTCS CHJIA
TaBIICHUSI.

O6ocHOBaHUE CITOCOOOB YMEHBIIICHUS
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JTIaBJICHUS Ta3a oT o0bemMa

U Temrieparypsl. Ilepenaua
JIaBJICHUSI TBEPABIMU TEJIAMHU,
JKUIKOCTSIMHU U Ta3aMU. 3aKOH
Ilackams. IIneBMaTHUeckue
MAaIlUHBI

Y YBEJTMYCHHUS JABJICHUS.

M3ydeHne 3aBUCUMOCTH JJaBJICHUS ra3a

0T 00beMa U TeMIepPaTyphl.

N3ydenue ocobeHHOCTE Tepeaaun JaBIeHus
TBEPJBIMH TEJIaMH, KUIKOCTSIMH M Ta3aMH.
O6ocHOBaHUE PE3YyIbTATOB OIMBITOB
0COOEHHOCTSIMH CTPOSHUS BEIIECTBA

B TBEPIOM, KHJIKOM U Ta3000pa3HOM
COCTOSTHHSIX.

DKCepUMEHTAILHOE TOKa3aTeNbCTBO 3aKOHA
ITackans.

OOBsICHEHUE YCTPOMCTBA M MIPUHITUIIA
JCHCTBUS THEBMATUICCKUX MAIITHH.

Pemenwne 3ama4 Ha pacueT AaBICHUS TBEPIOTO
Tena

4.2

JlaBiieHrE KUAKOCTH

3aBHUCHUMOCTh JIAaBJICHUS
KUIKOCTH OT TITyOHHBI
norpykenus. ['mapocrarnueckui
napajokc. CooOiaromniuecs
cocynbl. ['uapaBnuueckue
MexaHn3Mbl. Mcrions3o0Banue
BBICOKHX JIaBJICHUM

B COBPEMEHHBIX TEXHOJIOTUSIX.

Y CTpolcTBO BOAONPOBOIA

HccrnenoBanue 3aBUCUMOCTH JaBICHUS
KUIKOCTH OT TJIYOUHBI IOTPYKEHUS

U IJIOTHOCTH KUIKOCTH.

HaOmronenue u o0bscHEHNE
TUAPOCTATUYECKOT O TapaJoKca Ha OCHOBE
3akoHa Ilackans.

N3ydyeHnne cooOmaronmxcs cocyaoB.

Pemenue 3aa4 Ha paCdcT AaBJICHUA JXUJIKOCTH.

OObsicHEeHUE TPUHIIUNIA IEUCTBUS
TUAPABIAYECKOTO Mpecca.

AHanu3 u 00bsACHEHHE MPAKTUYECKHUX
CUTYyaluH, JEMOHCTPUPYIOIIMX MPOSBICHUE
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JaBJICHHS KUIKOCTH 1 3aKoHa [lackas,
HaIpumep, MPoIeCCOB B OPraHu3Me
MIpH TTyOOKOBOJIHOM HBIPSTHHH.
AHanIM3 CUCTEM BOJONPOBOIA
4.3 | AtmochepHoe 5 Atmocdepa 3emin DKCnepUMeHTAIbHOE OOHAPYKEHNE
JaBJICHUE 1 aTMOC(EpHOE TaBJICHHUE. aTMoc(epHOro JaBJICHHUS.
[IpuauHbI CyIIeCTBOBAHUS AHanmu3 1 00BSICHEHHE OMBITOB U MPAKTUYECKUX
BO3YILIHON 000JIOYKH 3eMJTH. CUTYallUi, CBSI3aHHBIX C ACHCTBUEM
Onpbit Toppuyennu. U3mepenue | atMochepHOro 1aBJICHHUS.
aTMoc(epHOro JAaBJIeHUS. [InannpoBaHu€e U MOCTAHOBKA OIBITA
3aBUCUMOCTH aTMOC(EepHOTO ¢ cU(OHOM.
JIABJICHHSI OT BBICOTHI OOBsICHEHUE CYIIECTBOBAHUS aTMOCHEphI
HaJ ypoBHEM Mops. [Ipubopsl Ha 3eMJIe 1 HEKOTOPBIX IJIAaHETax UM €€
JUTSE I3MEPEHUS aTMOC(EPHOTO OTCYTCTBHS Ha JPYrux miaHerax u JIlyre.
TaBJICHUS DKcrepuMeHTaTbHOE O0OHAPYKEHHE
aTMoc(epHOro JaBJICHHUS.
AHanu3 1 00BSICHEHHE OMBITOB U MPAKTUYECKUX
CUTYallMi, CBSI3aHHBIX C IEMCTBUEM
aTMoc(epHOro JaBJaeHUS.
[InanpoBaHue 1 MOCTAHOBKA OMbITA
¢ cuoHOM.
OObsiCHEHUE CYIIECTBOBAaHUSI aTMOC(Epbl
Ha 3eMJIe 1 HEKOTOPBIX IJIAaHETax UM €€
OTCYTCTBUS Ha APYTHX IlaHeTax u JIyHne
4.4 | JleiicTBUE KUJIKOCTU 12 JleficTBUE KUIAKOCTH U raza DKCnepUuMeHTAIbHOE OOHAPYXKEHUE JEHCTBUS
M Ta3a Ha TIOTPY>KEHHOE Ha TOTPY>KEHHOE B HUX TEJIO. KUJIKOCTH M Ta3a Ha MOTPYKCHHOE B HUX TEJIIO.
B HUX TEJIO BrrtankuBaromias (apxumenosa) | OmnpeneneHrne BHITATKABAIOIIEH CHITHI,
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cuia. 3akoH ApxuMmena. Y CIOBHE | JEUCTBYIOLIEHW Ha TENO, ITOTPYKEHHOE
BO3HUKHOBEHUS BBITAIKUBAIOLIEH | B )KHJIKOCTb.

(apxumMenoBOM) CUITHI, [IpoBenenne u 006CYX ACHUE OIBITOB,
nojarekanue. [lnaBanue el JIEMOHCTPUPYIOLIUX 3aBUCUMOCTh
BoznyxoruiaBanue BBITAJIKUBAIOIIEN CUJIbI, JEUCTBYIOIIEH HA TEIIO

B KHUJKOCTH, OT 00beMa MOTrPy>KEHHON

B )KUJKOCTb YaCTH Te€Ja U OT INIOTHOCTH
KUIKOCTH.

HccnenoBanue 3aBUCMMOCTH BECA TEJIA B BOJE
0T 00bE€Ma MOTPYKEHHOU B KUJIKOCTh YaCTH
Tena.

[IpoBepka HE3aBUCUMOCTH BBITAJIKHBAIOLIECH
CHUJIBL, IEUCTBYIOIIECH Ha TEIO B JKUIAKOCTH,
OT Macchbl Tea.

Pewenne 3ana4 Ha IpUMEHEHUE 3aKOHA
ApxrMena u ycIoBuUs IJIaBaHUS TEN.
KonctpynpoBanue apeomerpa.
KoHcTpynpoBanue apeoMerpa Wi JOAKA

U OIIpEZCIICHUE €€ ITPY30II0AbEMHOCTH

Hroro no pazneny 28
PaGora nu MoIHOCTB. JHeprus
5.1 | PaGoTa 1 MOIIHOCTH 6 Mexanuueckast padoTta JiJisl CuJl, | DKCIEPUMEHTAIBLHOE ONPEIeJICHUE

HAMNpPaBJICHHBIX BAOJb JINHUU MEXaHUYECKON pabOThl CUIIBI TSKECTH
repeMenieHusi. MomHocCThb IIpY MAJICHUHU TEJA U CUJIbI TPEHUS

[IPY PABHOMEPHOM MEPEMEILICHUU TEJIa

10 TOPU30HTAJIBHON ITOBEPXHOCTH.

Pacuer MomHOCTH, pa3BUBaeMOM IIPU MOIbEME
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10 JISCTHHMIIC.
Pemenue 3ama4 Ha pacueT MEXaHUYECKOM
paboTHl 1 MOIITHOCTH
5.2 | IIpocThie MexaHWU3MBbI [IpocThie MEXaHU3MBI: phIYar, OrnpeneneHre BEIMTPHIIIA B CUIIE IPOCTHIX
BOPOT, OJIOK, ITOJIUCIIACT, MEXaHU3MOB Ha MIPUMEPE pblyara, moJABUKHOIO
HaKJIOHHAS MJIOCKOCTbD, Y HEIOJBMKHOTO OJIOKOB, HAKJIOHHOM
HOKHUYHBIN MeXaHn3M. MOMEHT | MJIOCKOCTH.
cuibl. PaBHOBecHe phiuara. HccnenoBanue ycioBus paBHOBECHS pblyara.
[TpaBuiI0 MOMEHTOB. Omnpenenenue pabOTHI CUJIbI YIPYTOCTH
[Ipumenenue npaBuia P MOBEME TPY30B IIPU MOMOIIH
paBHOBECHS pbluara K OJIOKY. IIOJIBMKHOT'O OJIOKA.
«30J10TOE TPABUJIO» MEXAHUKH. Pemenue kauecTBEHHBIX 3a7a4, CBI3aHHBIX
KIII mpocThIx MEXaHU3MOB. C BBIIBJICHUEM JEHUCTBUA MPOCTHIX MEXAHU3MOB
[TpocThie MEXaHU3MBI B OBITY, B Pa3JIMYHBIX UHCTPYMEHTAX
TEXHHKE, )KUBBIX OpraHu3Max Y MIPUCTIOCOOJICHUSIX, UCTIOIb3YEMBIX B OBITY
1 TEXHHUKE, a TAKXKE B KUBBIX OpraHU3MaXx.
DKCNEepUMEHTAIBHOE JJOKA3aTEIbCTBO
paBeHCTBa PadOT MpU MPUMEHEHUHN MPOCTHIX
MEXaHU3MOB.
Onpenenenne KIII noaBuxHoro
Y HEMIOJABHMIKHOI'O OJI0Ka, HAKJIOHHOM
IIOCKOCTH.
Pemenune 3a1a4 Ha npUMEHEHUE MTPABUIIA
paBHOBecHs priuara v Ha pacuet KIIJ]
5.3 | Mexanuueckas dHEprus MexaHn4deckas YHeprusi. OrnpenenieHre U3MEHEHUSI KUHETUYECKOM
Kunernueckas u noTeHUHalIbHas | U MOTEHUUAIBHON SHEPTUU TEJIA MIPU €TO
sHeprus. [IpeBpamienre o1HOro CKaThIBAaHUM MO HAKJIOHHOM MJIOCKOCTH.
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BHJIa MEXAaHUYECKON SHEPIUU
B IPYroil. 3aKOH COXpaHEHHUS
Y MIpEBpalIEHUs SHEPTrUn

B MEXaHUKE

DKCNEPUMEHTAIBHOE U3YUYCHUE 3aKOHA
COXPAHEHUSI MEXaHUYECKOU IHEPIUH.
DopMyIMPOBAHUE HA OCHOBE MCCIICIOBAHUS
3aKOHA COXPAHEHUS MEXaHUYECKOW SHEPTUM.
OO6cyxeHue rpaHull IPUMEHUMOCTH 3aKOHa
COXPAHEHUSI DHEPTUH.

Pemenue 3a1a4 ¢ UCIIOJIB30BAHMEM 3aKOHA
COXPAHEHUSI YHEPIUHU

Hroro no pazneny

[ToBTOpeHue n 0600IIeHHE

CucreMatuzaiys 1 00001IeHNe
IIPEIMETHOTO COJICPIKAHUS

U OIIBITA JEITEILHOCTH,
MIPUOOPETEHHOT 0 IIPH U3YYCHUU
Kypca pusuku 7 Kiacca
yriyOJIE€HHOTO YPOBHS

Pabora ¢ TekcramMmu (pU3NUECKOro coaepKaHus
10 U3YYEHHBIM TEMaM.

Pemenue 3a1a4, OTHOCAIIMXCS K Pa3IMYHbIM
paszzenaMm U TeMaM Kypca (Gu3MKH 7 Kiacca,

B TOM YMCJIE 33]1a4, HHTETPUPYIOINX
COZIEpKaHKE Pa3HbIX Pa3/IEIIOB.

Brinonnenne nabopaTopHbIX padOT U OINBITOB
(BkJTIOUasi pabOThI U ONBITHI U3 MEPEUHEH

K pazzenaM Kypca 7 Kijlacca) B yCIOBHUAX
CaMOCTOSITEJILHOIO MJIAHUPOBAHUS ITPOBEICHHUS
ucclieI0BaHus, BbIOOpa 1 000CHOBAHUS METOAA
M3MEpEHHsI BETMYNH, COOPKU
HKCIIEPUMEHTAIbHON YCTAaHOBKHU.

BrinonHenue npoOieMHbIX 3aJaHui
IIPAKTUKO-OPUEHTUPOBAHHOI'O Xapakrepa
(3aaHus O €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH), B TOM YHCJIE 3aJJaHUI

C MEXIPEIMETHBIM COJIEP)KAHUEM;
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paboThI HAJl TPYNIIOBBIMU
VI UHJUBUAYaJIbHBIMU IIPOEKTAMU,
CBA3aHHBIMHU C COAEPIKaHUEM Kypca

¢bu3uKy 7 KIacca yriryoJeHHOTO YPOBHS

OBHIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

102
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8 KUIIACC
HanmenoBanue
No KomnuecTBo
w pa3lesioB U TEM 4ACOR [IporpammMmHOe conepxkaHue OcHOBHBIE BU/JIBI JAEATETLHOCTH 00YyUYaIOIIUXCS
y4e0HOr o mpeMeTa
Pa3znen 1. TenjioBble AIBJI€HUSA
1.1 | Ctpoenue u cBoiCTBa 6 OCHOBHBIE TTOJIOKEHHUS Habmronenue u mHTEpIIpeTaIys OIMbITOB,

BCIICCTBA

MOJIEKYJIIPHO-KUHETUYECKON
TEOPUU CTPOCHUS BEIIECTBA.
Macca u pa3mepsl aTOMOB

1 MOJIeKYJI. OTIBITHI,
MTOATBEPKIAIOIIAE OCHOBHBIC
MTOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPHH.
Mogaenu TBEpAOTro, KUJIKOTO

1 Ta3000pa3HOr0 COCTOSIHUM
BenecTBa. Kpucrannmueckue
u amop(usie Tena. ['paden —
HOBBI MaTeprall ISl HOBBIX
TEXHOJIOTUM. TeXHOJIOrnuun
MOJYy4YE€HUSI UCKYCCTBEHHBIX
anMa3oB. OObSICHEHHE CBOMCTB
ra3oB, JKUJIKOCTEH M TBEPIBIX TEI
Ha OCHOBE MOJIOKCHUH
MOJIEKYJIIPHO-KUHETUYECKON
teopuu. [ToBepxnoctHoe
HATSKEHHWE, CMAaUYMBaHHUE,

CBHU/IETEIbCTBYIOIIUX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOEHUU BEILIECTBA: ONbITHI

C PaCTBOPEHHEM pa3INYHbIX BEUIECTB B BOJIE.
Pemenue 3a1a4 o OLIEHUBAaHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJI B €IMHUIIE 00beMa
BEIIIECTBA.

HaGmonenue u 00bsicHeHuE OPOYHOBCKOI'O
JIBUXKEHUS, BJIeHUs TudPy3un U paznuauii
MEX/1y HUMH Ha OCHOBE MOJIOXKEHHH
MOJIEKYJIIPHO-KMHETUYECKON TEOPUU CTPOCHHUS
BEIIIECTBA.

OOBbscHEHNE OCHOBHBIX Pa3IU4Mil B CTPOCHUU
ra3oB, KHUAKOCTEH U TBEPABIX TEI

C MCII0JIb30BAHUEM ITOJIOKEHUI MOJIEKYJIIPHO-
KWHETUYECKOW TEOPUH CTPOEHUS BEIIECTBA.
[IpoBeneHe ONBITOB MO BhIPAIIMBAHUIO
KPUCTAJUIOB TOBAPEHHOM COJIM WM caxapa,

10 OOHAPYKEHUIO IEUCTBUS CUJT
MOJIEKYJIIPHOTO TIPHUTSIKEHUS.

[TpoBenenue u 0ObICHEHUE OMBITOB,
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KAIWJUIIPHBIE SBIICHUS. JEMOHCTPUPYIOIIMNX TOBEPXHOCTHOE

TenoBoe paciupenue HATsDKCHUE, KaIWUIIPHBIC SIBIICHUS U SIBIICHUE
U CKaThe. 3aBUCHUMOCTh CMa4yMBaHUS.

JlaBJICHUs ra3a OT o0bema, N3mepenune cuibl MOBEPXHOCTHOI'O HATSKEHUS.
TEMIIEPATYPHI OObsicCHEHUE PO KaNWJLIISIPHBIX SIBICHUI

JUTSL TIOCTYTUICHUS BOBI B OPraHU3M PAaCTCHHM.
Hab6monenue, npoBesienre U 00bsICHEHNE
OIBITOB IO HAOJIIOIEHUIO TEIIOBOIO
paciIMpeHus Ta30B, KUIAKOCTEH U TBEPbIX TEJ.
OOBsicHEHNE COXpaHEHHS 00heMa TBEPBIX Tel,
TEKYYECTH KHIKOCTH (B TOM YHCIIC PA3HUIIBI

B TEKYYECTH JIJISI Pa3HBIX KUIKOCTEH ),
JIaBJICHUS Tras3a.

[TpoBeneHue OMBITOB, IEMOHCTPHPYIOIINX
3aBHCHMOCTD JIaBJICHUS BO3/IyXa OT €ro oobema
Y HarpeBaHUs WIIM OXJIAKICHUS, U UX
00BSICHEHHE HAa OCHOBE aTOMHO-
MOJICKYJIIPHOTO YICHHUS.

Perrenne kauecTBEHHBIX 3a7a4 Ha OCHOBE
aHaJIM3a MPAKTHYECKUX CUTYAIIUH, CBI3aHHBIX
CO CBOMCTBAaMM Ta30B, KUIKOCTEH M TBEPIBIX

TCI
1.2 | TenoBelie IpoLECCHI 33 Temneparypa. CBA3b O6ocHoBaHUE TTPABUII U3MEPEHUS
TCMIICPATYPEI CO cpe,uHeﬁ TCMIICPATYPHI.
KHUHETUYECKOMN 3Hepmeﬁ CpaBHCHHe Pa3INYHBIX crroco0oB HN3MCPCHUA
TCIINIOBOI'O ABHKCHUSA YaCTHII. TEMIICPATYpPhI U HIKAJI.
TGMHepaTypHLIe IIKaJIbI. Ha6JHO,Z[eHI/Ie U 00BSICHEHUE OIIBITOB,
47
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Buyrpennsis sneprusa. CrocoObl

W3MEHEHHUS] BHYTPEHHEN SHEPIHU:

TeIJIonepeaadya U COBEPIICHUE
pabotel. Buas! Temionepenayu:
TETJIONPOBOIHOCTb, KOHBEKITHS,
n3inyyeHue. Buael
TeTIonepeIauu B IPUPOE

u TexHuke. HeoOpatumocTsb
TETUIOBBIX MPOIIECCOB.
KomnuaecTBo TenyioTel. Y IenpHas
TEIUIOEMKOCTH BEII[ECTBA.
TennooOMeH U TEIIOBOE
paBHOBecHe. 3akoH HploTOHA-
Puxmana. YpaBHeHHE TEILIOBOTO
OajaHca.

[InaByieHne u OTBEpAECBaHUE
KPUCTAJUIMYECKUX BEIIECTB.

Y ienbpHas TEIIoTa MIaBJICHUS.
[TapoobpazoBanue

1 KoHAeHcanus. Mcnapenue.
Kunenne. Y nenpHas Teniaora
napooopa3zoBaHus. 3aBUCUMOCTh
TeMIepaTypbl KUTICHUS

OT aTMOC(EPHOTO TABJICHUS.
HacpImieHHBIN 1 HEHACBIIIEHHBIN
nap. BiaxxHoCcTh Bo3yxa.
DHeprus TorjmBa. Y aeabHas
TEIJIOTa CTOPaHUs.

JEMOHCTPUPYIOIINX U3MEHEHUE BHYTPEHHEH
SHEPTUU Teja B pe3yibTaTe Terionepeiadu
Y pabOThl BHEITHUX CHIL.

Habmronenue u 00bICHEHUE OIBITOB,
00CYyXX]IeHHE MTPAKTUYECKUX CUTYallUi,
JEMOHCTPUPYIOIINX PA3THYHBIC BUIBI
TeIIonepeaauu: TEIIOMPOBOIHOCTD,
KOHBEKIIHIO, U3IyYEHUE.

Pelenne kauecTBEHHBIX 3a/1a4, CBA3aHHBIX
C UBMEHEHUEM BHYTPEHHEHN YHEPIrUM Telia

B pe3yJibTaTe TeIuionepeaadyu u paboThl
BHEIITHUX CHIL.

HabGmronenue 3a CKOPOCTHI0 U3MEHEHUS
TEMIIEPATYPhI BOJIBI IIPU €€ OXJIAXKICHUM.
HccnenoBanue sBieHHs TEIOOOMEHA

MpY CMEUIMBAHUH XOJOIHOW U TOpSAYE BOJBI.
Habmronenue ycTaHOBICHHS TETIOBOTO
paBHOBECHS TIPU COMPUKOCHOBEHHUH TEI

C Pa3HOU TEMIIEPATYPOMU.

Omnpenenenue (M3MEpEHUE) KOIMYECTBA
TEIUIOTHI, ITOY4EHHOTO BOJOU

U TETJIO0OMEHE C HArPEThIM METAITUYECKUM
[UIHHIPOM.

Omnpenenenue (M3MEpEHNUE) yIETbHON
TEIUIOEMKOCTH BEIIECTBA.

Pemienue 3a1a4, CBA3aHHBIX C BRIUUCICHUEM
KOJIMYECTBA TETJIOTHI U TEIIOEMKOCTH

MIPU TETUIO0OMEHE.
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[TpuHIMIIBI paOOTHI TETUIOBBIX AHan3 cuTyaluy NpakTU4ECKOro
neurarenei. K11/ tenosoro VCIIOJIb30BAHUS TEILIOBBIX CBOMCTB BEILIECTB
JNBUraress. TenaoBple ABUTATENN | U MATEPUAIIOB, HAIIPUMED, B LEIAX

¥ 3aIIMTa OKPYXKAIOIEH CPeabl. | SHEProcOEepeKEeHUs: TEIION30IALINS,
TemioBble MOTEPHU B TEIUIOCETAX. | SHEProcOeperaroime Kpoliliu,

3aKOH COXpaHEHMS TEPMOAKKYM YJISTOPHI U T. 1.

Y TIPEBPALICHUS SHEPTUU HccnenoBanue siBIEHUNA HCIAPEHUS

B MEXaHMYECKUX U TEIJIOBBIX Y KOHJICHCAIIUU Pa3JINYHBIX KUJIKOCTEM.
nporeccax OOBbscHEHUE SBICHUN NCTIApEHUs

Y KOHJICHCAITUU Ha OCHOBE aTOMHO-
MOJICKYJISIPHOTO YUCHHUS.

Pemenne kauecTBEHHBIX 3a/1a4 U aHAJIHA3
MIPaAKTHYECKUX CUTYaIlUi, CBSI3aHHBIX

C SIBJICHUSMU HCIIAPSHUS U KOHCHCAITUH.
Hab6monenne u o0bsICHEHHE TIpoliecca
KHUTICHUS, B TOM YHCJIC 3aBUCUMOCTH
TEeMIIepaTypbl KUTICHUS OT JaBJICHUS.
Omnpenenenue (M3MEpEHNE) OTHOCUTEIILHOU
BJIQ)KHOCTH BO3/TyXa.

HaGnronenue nporiecca miaBIeHus
KPUCTAJUTMYECKOTO BEIECTBA, HAITPUMED, JIbA.
CpaBHEHUE TTPOIIECCOB TIJIABJICHUS
KPUCTATMICCKUX TEJI U Pa3MATICHUS

MIpY HAarpeBaHUW aMOP(HBIX TEIL.
Omnpenenenue (M3MEpeHUE) yICTbHON TEIJIOTHI
TIJTABJICHUS JIBJA.

OOBsicHeHHE SBJICHUM TJIaBIICHUS

Y KPUCTAJUTU3AIMA Ha OCHOBE aTOMHO-
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MOJIEKYJISIPHOTO YUEHHSI.

Pemenue 3a1a4, CBSI3aHHBIX C BEIYUCICHUEM
KOJIMYECTBA TEIUIOTHI B IIPOIIECCax
TEIUIoNepeIauu NPy IJIaBJICHUHN

Y KpUCTAILTU3AIINY, UCTIAPEHU U

Y KOHJICHCAITUH.

AHaNM3 cUTyarui NpakTUYeCKOTo MPUMEHEHUS
SIBJICHUH TIJIaBJIEHUS U KPUCTAUIU3AIUU,
Harpumep, NOJTY4YEHHUE CBEPXUUCTHIX
MaTepuasoB, COJIEBasi TPEJIKa U Jp.

AHanu3 paboThl U O0BICHEHUE TIPUHIIATIA
JIEUCTBUA TEIJIOBOT'O ABUTATES.

Pemienue pacueTHbIX 3371a4 Ha BEIYUCIICHUE
KOJINYECTBA TEILIOTHI, BBIJICIISIOIICT OCS

MIpY CTOPaHWU PA3JTUYHBIX BUJIOB TOILIMBA,

u KIIJI nBurarens.

[Iporno3upoBanue u 00CYyKIeHUE
AKOJIOTHYECKHUX TTOCISACTBUI UCIIOJIH30BAHHUS
JIBUTATEJIEH BHYTPEHHETO CrOpaHusl, TEIUIOBBIX
Y TUJIPODJICKTPOCTAHIIUH.

Ornpenenenre MOIMTHOCTH TEMIOBBIX MOTEPD.
AHaIM3 OCHOBHBIX IPUYHUH TEIUJIOBBIX MOTEPh
B TETUIOCETSIX.

O1ieHKa TEIJIOBBIX MOTEPh B MPOCTHIX
MEXaHUYECKHUX IpoIleccax Ha OCHOBE 3aKOHA
COXpaHEHHUSI U TIPEBPAILICHUS] SHEPTUU

B MEXaHUYECKUX U TEIJIOBBIX IPOIIEccax

Hroro no pazneny 39
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3J1eKTpnqec1me U MaroHumTHbIC SABJICHUA

2.1 | DnekTpuyeckue 9 Onektpusanus Ten. J[Ba poaa Hab6mtoienrie 1 mpoBeieHHE OIBITOB
3apsiabl. 3apsiKEHHbBIC AIIEKTPUYECKUX 3aPSAI0B. T10 AJIEKTPU3ALNU TEJl IIPU COIMTPUKOCHOBEHUH
TeJIa U UX B3anmopencTBue 3apsKeHHBIX Y UHIAYKLHEH.
B3aUMOJEHUCTBUS ten. 3akoH KynoHa. HaOmronenue n 00bsICHEHNE B3aUMOIEHCTBHSA
DeKTpuuecKoe moJe. OTHOMMEHHO U Pa3HOMMEHHO 3apsKEHHBIX TEJ.

HanpsikeHHOCTD 3JIeKTprueckoro | PelieHue 3aa4 ¢ MCMOJIb30BaHUEM 3aKOHA
nosist. [IpuHun cynepno3uuuu KyrnoHna.

AIIEKTPUYECKUX MOJICH OOBsicHeHNE TPUHITUTIA ICUCTBUS

(Ha Ka4eCTBEHHOM ypPOBHE). 3JIEKTPOCKOIA.

Hocurenu 351eKTpuyecKkux OOBbsicHEHHE SBJICHUM JICKTPU3AIIUH
3apsAI0B. DJIEMEHTAPHBIN IIPU CONPUKOCHOBEHHUHU TEJ U MHAYKIUEN
AIEKTPUYECKUH 3apsi. C UCIOJIb30BAHUEM 3HAHUH O HOCUTEIIAX
CrpoeHne aToma. AJIEKTPUYECKUX 3aPsAI0B B BEIIECTBE.
[IpoBOIHMKH, AUIAEKTPUKH Pacno3naBanue u o0ObsICHEHNE ABJICHUHN
Y MOJYIIPOBOJAHUKHU. 3aKOH 3JICKTPU3ALIMHU B TIOBCEHEBHOM KU3HMU.
COXPaHEHUS JIEKTPUUECKOTO Hab6monenne u 00bICHEHUE OMBITOB,
3apsiaa WUTIOCTPUPYIOLINX 3aKOH COXPaHEHUS

AJICKTPUUYECKOT0 3apsija.

HaOmronenne u 00bsICHEHHE OMBITOB

10 MOJICIMPOBAHUIO CHUJIOBBIX JTUHUM
AJICKTPUYECKOTO TIOJIA.

HccnenoBanue neicTBUS 3IEKTPUIECKOTO OIS
Ha TIPOBOJHUKHU U JUAJICKTPUKH.

Pemenue 3ama4 Ha npuMeHEHNE

3aKOHA COXPAHEHUS JIEKTPUUECKOTO

3apsizia
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2.2 | IloCcTOSTHHBIHI
AJIEKTPUYECKUN TOK

31

DJEKTPUYECKUAN TOK. Y CIIOBUS
CYILIECTBOBAHUS AJIECKTPUUECKOTO
ToKa. ICTOYHUKM MOCTOSIHHOT'O
TOKa. J[eMCTBUS 3JIEKTPUUECKOrO
TOKa (TEIJI0BOE, XUMUYECKOE,
MAarHuTHOE). DJICKTPUUECKUMN TOK
B METajaX, KUJKOCTIX U razax.
Dnexktpuueckas 1emnb. Cuna Toka.
DNEKTPUYECKOE HAMIPSKEHUE.
AMOepMeTp U BOJILTMETP B IIEMHU
ITOCTOSTHHOT'O TOKa.
CormpoTuBieHNEe MPOBOAHUKA.

VY nesbHOE COPOTUBIICHUE
BeniecTBa. 3akoH Oma

JUJISL y9acTKa IeTIH.
ITocnenoBarenbHOE

U TapajuiesIbHOe COCTMHEHUE
npoBoAHUKOB. D/[C B ienu
IMOCTOSTHHOT'O TOKa. 3akoH OMa
It ostHoM nenu. [IpaBuna
Kupxroga. Pacuer npoctbix
AIEKTPUYECKUX LIETICH.
Henunelinpie 3JIEMEHTHI.

Pabora 1 MmomHOCTH
AJIEKTPUYECKOrO TOKA. 3aKOH
Hxoyns-Jlenua. DiekTpruiecKkue
HENy U OTPpeOnTENn

Hab6mtoienre pa3uyHbIX BUJIOB JEHCTBUS
AJICKTPUYECKOT0 TOKA U OOHAPYKEHUE ITUX
BUJIOB J€HMCTBHUS B IIOBCESIHEBHOM JKU3HU.
COopKa 1 UCTIBITAHHUE DJICKTPUICCKOM IETTH
MMOCTOSSHHOT'O TOKa.

N3mepenne cuitbl TOKka aMIepMeTPOM.
N3mepenne 3neKTpUYeCcKoro HanpsiKEHUs
BOJILTMETPOM.

[IpoBenenne u OOBSICHEHHUE OIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTD
BJIEKTPUYECKOTO COMMPOTUBIICHUS IPOBOJIHUKA
OT €r0 JIUIMHBI, IUIOIAX IMOMEPEYHOr0 CEUCHUS
Y MaTepual, ONpeaesICHUE YACIbHOT O
COITPOTHBJICHUSI TPOBOIHUKA.

HccaenoBanue 3aBUCMMOCTH CHJIBI TOKA,
MPOTEKAIOIIETO YEPE3 PEZUCTOP,

OT COMPOTUBIICHUS PE3UCTOPA U HAMPSIKEHUS
Ha pEe3UCTOPE.

ITpoBepka npaBuia CI0KEHUS HANPSXKEHUN
IIPH MOCTEA0BATEIILHOM COCIMHEHUH JBYX
PE3UCTOPOB.

IIpoBepka npasuia A5t CHIIBI TOKA

MpY MAPAITIETBHOM COCIMHEHUU PE3UCTOPOB.
AHanm3 cuTyauuii NociIeq0BaTEIbHOTO

Y MapajuleJIbHOTO COCAUHEHUS TPOBOIHUKOB
B JIOMAIIIHUX 3JICKTPUYECKUX CETSIX.

Pemenue 3amad ¢ ucnoib3oBaHueM 3akoHa Oma
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ANEKTPUYECKON SHEPIUU B OBITY. | U (POPMYI pacuera 3IeKTPUIECKOro

Kopotkoe 3amblkaHue COIIPOTHUBIICHHUSI IIPU MTOCIJIE0BATEIBHOM

Y NIapAJUIEJIBHOM COEIMHEHUH MPOBOIHUKOB.
Onpenenenne DJIC 1 BHYTpEHHETO
COIPOTUBJICHUS] ICTOYHUKA TOKA.

IIpoBepka BbInosHEHHs 3aK0Ha OMa

JIJIS TIOJTHOM 1IETIH.

DKCIepUMEHTAIIBHOE MTOATBEPKICHUE TIPABUII
Kupxroda.

Pemenue 3a1a4 ¢ ucnoiab3oBaHueM 3akoHa Oma
JUTSL TIOJTHOM LIETIN.

Onpenenenue pabOThI ANEKTPUUECKOTO TOKA,
IIPOTEKAOIIETO YEPE3 PE3UCTOP.

OnpeneneHne MOIHOCTH 3JIEKTPUYECKOTO
TOKA, BBIACISIEMON Ha PE3UCTOPE.

IIpoBepka rurnoTesbl: IpH MOCIEI0BATEILHOM
COEIMHEHUH JIAMIIOYKHU U TTPOBOJIOYHOTO
PE3UCTOpPA HAIIPSIKEHUS CKIIABIBAIOTCS.
N3yueHne BOJbTaMIIEPHBIX XapaKTEPUCTHK
HEJIMHENHBIX 3JIEMEHTOB (JIaMIIbl HAKAJIMBaHUS,
MOJIYIPOBOJHUKOBOT'O TMO/1A).

Onpenenenue KIIJ[ narpeBarers.

OOBbsicHEHUE YCTPOMCTBA U MPUHIUIIA
JEHCTBUS JOMAIIHUX AJIEKTPOHATPEBATEIbHBIX
puOOpPOB.

OOBbscHEeHNE TPUYUH KOPOTKOT'O 3aMbIKaHUS

Y TIPUHLMIIA AEWCTBUS TUIAaBKUX
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IIPEAOXPAHUTEIIEH.

Pewienue 3a1a4 ¢ uCIoONb30BaHUEM 3aKOHA
Jxoyns-JIenua.

HaOmonenne BO3HUKHOBEHHUSI 3JIEKTPUYECKOTO
TOKa B )KUJIKOCTH, B Tase.

N3ydenue 1eicTBUs IIEKTPUIECKOT0 TOKA

23

MarsuuTHBIC SIBJICHUS

11

ITocTossHHBIE MAarHUTHI.
BzanmoencTBre MOCTOSIHHBIX
MarHuToB. MarHuTHoe MojJie.
MarauTHoe 1oje 3eMJId U €ro
3HA4YEHUE JIUIS )KU3HU Ha 3emMiie.
OmneiT Dpcrena. MarHutTHoe mosne
AIEKTPUYECKOrO TOKA. OMBIT
Awmmnepa. [Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE.
JlericTBME MarHUTHOIO I1OJIA

Ha MMPOBOJIHUK ¢ TOKOM. Cuna
AmMrepa U orpeereHue ee
HaIpaBJI€HUs. DJIEKTPOJABUTATEIb
IMOCTOSIHHOTO TOKA.
Hcnonp3oBanue
AJIEKTPOJBUTATENEH

B TEXHUYECKUX YCTPOUCTBAX

Y Ha TPAHCIIOPTE

HccnegoBanre MarHUTHOTO B3aUMOICHCTBUS
NOCTOSIHHBIX MarHUTOB.

N3y4yeHrie MarHuTHOTO MOJISl TOCTOSTHHBIX
MarHuTOB MPU UX OOBEIUHEHUH U Pa3JICIICHHUH.
[IpoBeneHue ONBITOB MO BU3YyaJIU3allMU MO
MMOCTOSIHHBIX MarHUTOB.

UccnenoBanue neicTBUS SIEKTPUUECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[TpoBeneHue OnbITOB, AEMOHCTPUPYIOIINX
3aBUCUMOCTb CHJIbI B3aUMOJEHCTBUS KaTYIIKH
C TOKOM ¥ MarHUTa OT CUJIbI U HaIlpaBJICHUS
TOKA B KaTyIIKE.

AHanmM3 cuTyalui NpakTUYeCKOro MPUMEHEHUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX
YCTPOICTBAX, MPOMBIIIJICHHOCTH, METUIIUHE).
N3ydenue neicTBrs MArHUTHOTO MOJIA

Ha MTPOBOJIHHUK C TOKOM.

KonctpynpoBanue u uzydueHue padboThl
AJEKTPOIBUTATENS.

UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA Yepes
AJIEKTPOJIBUTATENb OT HANPSHKEHUSI HA HEM.
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OObsicHEeHUE IPUYMH HEBBITIOJIHEHUSI 3aKOHA
Owma.

N3mepenue K11 anexTpoaBurarenbHoOM
YCTaHOBKH.

N3ydenue npakTH4ecKux NpUMEeHEHUN
AJIEKTpOJBUTATENel (TpaHCIIOPT, OBITOBBIE
YCTPOMCTBA U JP.)

2.4 | DyeKTpOMarHuTHas 7 Oneitel @apanes. SBieHue IIpoBeneHne ONBITOB IO UCCIENOBAHUIO
WHITYKITUS AIEKTPOMArHUTHOW WHTYKITUU. SIBJICHUS DJICKTPOMATrHUTHON WHIYKITHH:
[IpaBuno Jlenna. WCCIICJIOBAaHNE N3MEHCHUIN 3HAYEHHUS
Onextporeneparop. CrocoOs Y HaMpaBJICHUS] HIYKIIMOHHOTO TOKA.
MOJIYYEHUS HJIEKTPUUECKON N3yuyeHne neicTBUs 3JIEKTpOreHepaTopa
SHEPIUH. DIEKTPOCTAHIIUH ITOCTOSIHHOTO TOKA Ha MOJIEIIN.
Ha BO300OHOBIISIEMBIX HCTOYHUKAX | AHAJIU3 MPOLIECCOB U PEIICHUE KAaUeCTBEHHBIX
SHEPIUH. DKOJIOTHYECKUE 3aj1a4, CBSI3aHHBIX C MPeoOpa3oBaHUEM
POOJIEMBI YIHEPTETUKHU. MEXaHUUYECKON IHEPTUU B IIEKTPUUECKYIO
TormMBHBIE 2JIEMEHTHI Ha AJICKTPOCTAHIUAX PA3IMYHBIX THUIIOB
U 3JICKTPOMOOUIIN (Ha HEBO3OOHOBJISIEMBIX U BO30OHOBIISIEMBIX
MCTOYHHKAX SHEPIUn)
Hroro no pazneny 58
[ToBTOpeHue n 06o00IIeHNE 5 CucremMaTuzanus 1 00001IeHIE Pabora ¢ Tekcramu u3NUeCcKoro coepKaHus
MPEIMETHOTO COJIEPKAHUS M0 U3YYEHHBIM TEMaM.
U OTIbITA JACSTEIILHOCTH, Pemenue 3a1a4, OTHOCSIIMXCS K pa3IUnYHBIM
MPUOOPETEHHOI0 MPU U3YYEHUH | pa3zesiaM U TeMaM Kypca Gu3MKu 8 Kiacca,
Kypca ¢puszuku 8 Kiacca B TOM YHCJIE 33]1a4, UHTETPUPYIOLIHUX
yIJ1yOJICHHOTO YPOBHS COJIepKaHUE Pa3HBIX Pa3/IeIIOB.
Brinonnenne nabopaTopHbIX padOT U OIBITOB
55
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(BxJTIOUAst pabOTHI M OTIBITHI U3 TIEPEUHEH

K pasjiesiaM Kypca 8 Kiacca) B yCIOBHAX
CaMOCTOSITEJILHOTO TIJIAHUPOBAHUS TIPOBEACHUS
Hccae0BaHus, BEIOOpa M OOOCHOBAHUS METO/Ia
M3MEpPEHUS BEJIMINH, COOPKH
AKCIIEPUMCHTAIBbHOW YCTAaHOBKH.

BrlmmotHeHne MpoOIEMHBIX 3aJIaHUH MTPAKTHKO-
OPHUEHTUPOBAHHOTO XapakTepa (3aaaHus

10 €CTECTBEHHO-HAYYHON TPAMOTHOCTH),

B TOM YHCIIC 33JJaHUN C MEKITPEIMETHBIM
COJIep’)KaHueM; pabOTHI HaJ TPYIITOBBIMU

VIV MHAUBUIYATbHBIMH TIPOCKTAMH,
CBSI3aHHBIMH C COJIEp)KaHUEM Kypca

¢bu3uku § Kacca yrirybJIeHHOTO YPOBHS

OBHIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

102
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9 KJIACC
Hanmenosanue
Ne KommuecTBo
/i pa3lesioB U TEM 4ACOR [IporpammHoOe conepxanue OcCHOBHBIE BU/JIBI JESATETLHOCTH 00YyUYaIOIIUXCS

y4e0HOr o mpeMeTa

Pa3znen 1. Mexannueckue iBJI€eHHUSA

1.1 | Mexannueckoe
JIIBIOKEHHUE U CITOCOOBI

€ro OIIMCaHus:A

30

MexaHn4ecKkoe NBUKEHUE.
Marepuanbnas Touka. CrocoOsl
OMMCaHUs MEXAHUYECKOTO
JIBKEHUS: TAOJIUYHBIH,
rpauyecKkuii, aHATUTUIECKUI.
Cucrema orcuera.
OTHOCHUTENBHOCTH
MEXaHUYECKOTO JIBUKEHUSI.
BekTopHbie BEIMYUHBI, ONepalluu
C BEKTOpPaMH, IPOEKIIUU BEKTOPA.
Panunyc-BekTop MarepuaibHON
TOYKH, IEPEMEIICHUE

Ha IUIOCKOCTH. PaBHOMEpHOE
MPSMOJIMHENHOE JBUKECHHE.
HepaBHoMepHOE PAMOIMHENHOE
nexeHue. Cpenuss

Y MTHOBEHHAasi CKOPOCTh TeJla
IIPU HEPAaBHOMEPHOM JIBUKCHUHU.
Yckopenune. PaBHOyCKOpeHHOE
NPSAMOJIMHENHOE JBUKECHHE.

VY ckopeHnne cBOOOTHOTO MaJICHHUS.

AHanuz 1 00CyXJIeHUE Pa3TUYHbIX IPUMEPOB
MEXaHUYECKOTO JIBHIKECHHSI.

OOcyx1eHue rpaHul] IPUMEHUMOCTH MOJENN
«MaTepraIbHask TOUKAY.

Onucanue peajgbHbIX CIy4aeB MEXaHUYECKOTO
JIBUKCHUSI PA3JIMUYHBIMU CIIOCO0aMU
(ypaBHeHUE, TabnuIla, rpaduk).

AHaIIN3 )KU3HEHHBIX CUTYallUH, B KOTOPBIX
MPOSIBIISIETCA OTHOCUTEIILHOCTD
MEXaHUYECKOT'O IBHIKECHHSI.

HaOmronenne MexaHMuecKoro IBHKEHUS Tela
OTHOCHUTENBHO Pa3HbIX TEJ OTCYETA.
CpaBHEHUE NyTE€W U TPACKTOPUIA IBHIKEHHUSI
OJTHOT'O Y TOT'O K€ T€JIa OTHOCUTENBHO Pa3HbIX
TEJ OTCYETA.

Amnanu3 tekcra ['anunes 00 OTHOCUTENIBHOCTH
JIBVKEHUS; BBIITOJIHEHHUE 3a1aHUM 110 TEKCTY
(CMBICJIOBOE UTEHUE).

OrnpeneneHne CpeHer CKOPOCTH CKOIbKECHUS
Opycka WM JIBU)KEHHUS IIapUKa 110 HAKJIOHHON
IIJIOCKOCTH.
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Onbite! Nanunes. AHanu3 1 00CyXJeHre CrocoOoB
['padmueckas uHTEpIpETALIUSL IpUOIMKEHHOTO ONPEEsIEHNs MTHOBEHHOM
YCKOPEHHsI, CKOPOCTH, CKOPOCTH.

IPOMJEHHOrO MyTH OmnpeneneHre CKOPOCTH PABHOMEPHOTO

U TIepEeMEILCHUS JBUKEHUS (1IapuKa B )KHAKOCTH, MOJEIN
JUTSI IPSMOJIMHENHOTO IBUXKEHHSI. | DJIEKTPUYECKOrO0 aBTOMOOWIIS U T. 11.).
JIBu>keHue Tena, OpoleHHOr O OmnpeneneHue myTH, NPOWIEHHOIO 3a JaHHBIN
HOJ] YIJIOM K TOPU30HTY. IPOMEXYTOK BPEMEHH, U CKOPOCTH Tela
JIBrKeHrE 1O OKPYKHOCTH. 1o rpauKy 3aBUCUMOCTH ITYTH PaBHOMEPHOTO
JIunelriHass CKOPOCTH, yIiIoBast JIBUKEHUS OT BPEMEHU.

CKOPOCTb, IEPUOJ U YACTOTA OOcyxaeHne BO3MOKHBIX PUHIIMIIOB
oOpallleHus IPYU PABHOMEPHOM JENCTBUS MPUOOPOB, U3MEPSIIOLIUX CKOPOCTh
JBH)KEHUU IO OKPY>KHOCTH. (ciIOMETpPOB).

CKOpOCTh U YCKOPEHHE Brruncnenue myTti ¥ CKOpOCTH

IIPY IB>KEHHUH 110 OKPY>KHOCTH IIPY PAaBHOYCKOPEHHOM IPSIMOJIMHEWHOM

JBWKCHUU Tea.
Ornpenenenre NPOMICHHOTO MYTH U YCKOPEHUS
JBIDKEHUS Tejia 1o rpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO
NPSIMOJIMHEMHOTO ABUKEHUS TENa OT BPEMEHHU.
Ornpenenenre yCKOpeHUs Tena

MIPU PABHOYCKOPEHHOM JBUKECHUU

10 HAKJIOHHOM TIJIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH ITYTH OT BPEMEHU
IIPU PABHOYCKOPEHHOM JBUKEHHUU

0e3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka rumnoressl:
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€CIIM TIPH PaBHOYCKOPEHHOM JIBHYKEHUU
0e3 HayaJIbHON CKOPOCTH ITYTH OTHOCATCS KaK
PSJT HEUYETHBIX YKCEII, TO BpeMeHa OJMHAKOBBI.
HccnegoBanue IBHKEHUS TeJla, OPOIIIEHHOTO
IOJT YTJIOM K TOPH30HTY.

M3amepeHnue neprojia U 9acTOThl 00 parieHUs
TeJa MO OKPYKHOCTH.

Pemenue 3aa4 Ha ornpeiesicHue
KHHEMATHYECKUX XapaKTEPUCTUK
MEXaHUYECKOTO JIBIKCHUSI PA3TUIHBIX BUOB.
PacmoznaBanvie u mpuOIMKEHHOE OMMCAHUE
Pa3IMYHBIX BUJIOB MEXaHUUECKOTO JBUKCHUS
B IIPUPOJIC U TEXHUKE (Ha IpruMepax cBOOOIHO
NaJIAOIINX TEJ, IBUKESHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEACTB U JIp.)

1.2

B3aumouericTBue Tei

18

Bexrop cuibl.
PaBnozelicTByromas cuia.
[lepssIii 3ak0H HproToHa.
Bropoi1 3akon HproToHa.
Tperunit 3akoH HeroToHa.
[IpuHUOMN CyNEprnO3ULINU CHUJL.
Cuina ynpyroctu. 3akoH ['yka.
Cuita TpeHus: cUiIa TPEHUs
CKOJIbKEHUS, CHJIa TPEHUS T1OKOS,
Jpyrue BUJIbl TPEHUS.
Kos¢pdunment rpenusi.
JIBMKEHHE TET 110 OKPYKHOCTH

Hab6mronenue u o0CyKeHUE OINBITOB

C IBIDKEHHUEM TeJla TIPH YMEHBIIICHUH BITUSTHUS
JPYTUX T, MPEISTCTBYIOMUX TBUKCHHUIO.
Amnanu3 Tekcta ["anuies ¢ onucanuem
MBICJICHHOT'O DKCTIICPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH MHEPIIUH;
BBITTOJTHCHHE 33JIaHUM TI0 TEKCTY
(CMBICJIOBOE UTEHUE).

OOcyxJ1eHue BO3MOYXXHOCTH BBITIOJTHCHHS
3aKOHA MHEPIIUH B PA3JIMIHBIX CHCTEMax
oTcYeTa.

HabmoneHne u 00cyxIeHne MEXaHUIECKIX
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MO/ ICUCTBUEM HECKOJIbKUX CHJL.
3akoH bepHynamn u nogbemMHas
cuia kpbputa. CoBpeMEHHbIE
JIeTaTeIbHBIE allapaThl, Cyaa

Ha MOJABOJIHBIX KPbUIbSIX,
AHTUKPBLJIO Ha CKOPOCTHBIX
aBToMOOWISIX. [[BIoKeHHME TToe3/1a
Ha MarHUTHOM MOAYIIKE.

Cuiia TSXKECTH M 3aKOH
BCEMHUPHOTO TATOTCHUSI.
JIBr>keHue Ten BOKPYT
TPaBUTALMOHHOIO IIEHTPA

(B TOM 4HCJI€ IIAaHET BOKPYT
Comnnmna). IlepBas kocmMuyeckas
ckopocThk. HeBecoMocCTh 1
MEePErpy3KHU.

PaBHOBeCcue MaTepuaabHOU

TOYKU. AOCOIOTHO TBEPI0€E TEJO.

PaBHOBecHe TBEPAOro Tiia

C SaKpCHJIGHHOﬁ OCBhIO BpallCHUA.

MowmenTt cuibl. LlenTp TsKRECTH

SIBJICHUM, TIPOMCXOISAIINX B CHCTEME OTCUETA
«Tenexka» ipu ee paBHOMEPHOM

U YCKOPEHHOM JIBMYKEHUH OTHOCUTEIILHO
KaOuHeTa (QU3HUKU.

JlencTBUs C BEKTOpAMU CUJIL: BBITIOJIHEHUE
3aJIaHUH T10 CIIOKCHHIO U BEIYMTAHHIO
BEKTOPOB.

Ha6roneHue u/uam mpoBeieHUE OIBITOB,
JTEMOHCTPUPYIOIIHUX 3aBUCUMOCTh YCKOPEHUS
Tea OT MPUJIOKEHHON K HEMY CHJIBI U MACChI
Tena.

Pemrenrie KOMMYECTBEHHBIX M KAYECTBEHHBIX
3aJla4y C UCMOJIb30BAHUEM HU3YUEHHOTO
Marepuana.

AHanu3 1 00bSICHEHHE SIBJICHUIM

C UCMOJIb30BaHKEM BTOPOTro 3akoHa HeroToHa.
Ornpenenenne )KECTKOCTH NPYKUHBI.

AHaM3 CUTYyaIHi, B KOTOPBIX HAOJFOTAFOTCS
ynpyrue aedopMainu, 1 uX o0bsICHEHUE

C UCIOJIb30BaHUEM 3aKkoHa [ yka.
HccnenoBanue 3aBUCHMOCTH CHITBI TPEHUS
CKOJIBKCHHSI OT CHJIBl HOPMAJILHOTO JaBJICHHUS.
OOcyxaeHue pe3yabTaTOB UCCIICIOBAHU.
Omnpenenenne ko3 PuimenTa TpeHus
CKOJIb)KCHHSI.

W3mepenue cuibl TpEHUS TTOKOSI.

AHanmm3 MPaKTUYECKUX CUTYallUi U PEIICHHE
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3a]1a4, CBSI3aHHBIX C IBUKEHUEM TEJl
110 OKPY’KHOCTH IO/ IEHCTBUEM CHJI TPEHHUS
VI YIPYTOCTH.

AHanu3 nBUKEHUS Tel TOJIBKO MOJ ACHCTBUEM
CHUJIBI TSIKECTH — CBOOOIHOTO MaJCHUSI.
OOBbsicHEHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJIHOT O MaJIeHUsI OT MaccChl Tea.
ITpoBenenue u 00BsICHEHUE ONBITOB,
JEMOHCTPUPYIOIIUX ACUCTBHE 3aKOHA
beprymm.

OneHka BeIMYMHBI CHIIbI TSATOTEHUS,
JIEUCTBYIOIIECH MEXKIY IByMS T€JIaMHU

(17151 pa3HBIX Macc).

AHanu3 1BUKEHUS! HEOECHBIX Tell

NIOJT IEHCTBUEM CHJIBI TATOTEHUS

(C MCIIONB30BAaHUEM JOMOTHUTENBHBIX
HMCTOYHUKOB MH(OPMAIIUH).

AHaJIN3 OPUTUHAJIBHOTO TEKCTA,
OIMCBHIBAOILIETO MPOSIBICHUS 3aKOHA
BCEMHUPHOTO TATOTEHUS; BBIIIOJIHEHHUE 3a1aHUN
10 TEKCTY (CMBICIIOBOE UTECHHE).

Habnronenue u 00CyKIeHUE OIBITOB

110 U3MEHEHUIO Beca Tejia IPU YCKOPEHHOM
JBUYKEHUU.

AHanu3 ycloBui BO3HUKHOBEHUSI HEBECOMOCTH
U TIEPETPY3KHU.

AHanu3 cu, IEeHCTBYIOIUX Ha TEJIO,
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IMOKOAIICCCS Ha OITOPC.
OHpCIIeJIGHI/IG LOCHTpAa TAXKCCTH PA3JIMYHBIX TCJI

1.3

3aKOHBI COXPAaHEHHUS

15

Nmnynse Tena. Ui3menenue
uMItyJibca. IMIysibC CHIIBI.
Yupyroe u Heynpyroe
B3aMMOJICHCTBUE. 3aKOHBI
VU3MEHEHHUS U COXPaHEHUs
uMIyibca. PeakTuBHOE
JBU)KCHUE.

Mexanuudeckas padboTa

¥ MOIIHOCTh. PaboTa cun
TSYKECTH, YIPYTOCTH, TPEHUSL.
CBs13b SHEPrUH U padOTHI.
[ToreHimanpHas sHEprus Tena,
MTOJAHATOTO HAJl TOBEPXHOCTHIO
3emud. [loTeHIManbHAas S3HEPrus
CKaToU npykuHbl. Kunetnyeckas
sHeprus. Teopema

O KHHETUYECKON IHEPTUH.
3aKOH U3MEHEHUS U COXPAaHEHHUS
MEXaHUYECKOUN YHEPTUH

HaGmonenue u 00Cyx eHUE OIbITOB,
JEMOHCTPUPYIOIINX MEPEIavy UMITYJIbCa

IIPU B3aUMOJICIICTBUHU TEJl, 3aKOH COXPAHECHHUS
UMITYJIbCA TIPU a0COTIOTHO YIPYTrOM

Y HEYNPYroM B3aUMOJECHCTBUU TEN.

AHanu3 cUTyaluid B OKPYXaromen )KU3HU

C UCIIOJIb30BAHUEM 3aKOHA COXPAHEHUS
UMITYJIbCA.

PacnioznaBanue SBJIICHHS] PEAKTUBHOT O
JBUKCHUS B IPUPOJIE U TEXHUKE.

[IprMeHeHne 3aKk0Ha COXpPaHEHUST UMITYJIbCa
JUISL pacueTa pe3yJbTaToB B3aUMOACUCTBUS TEIl
(Ha mpuMepax HEYIPYToro B3auMoOIeUCTBUS,
YIIPYroro HEeHTPaJIbHOIO B3aUMOJICUCTBUS IBYX
OJIMHAKOBBIX TEJI, OJHO U3 KOTOPBIX
HETIOJIBUKHO).

Onpenenenue padOTbl CUIIbI TPEHUS

[P PABHOMEPHOM JBUKEHUH TENA

10 TOPU30HTAJILHON ITOBEPXHOCTH.
Omnpenenenue padOTbl CUIIbI YIIPYTOCTH

IIPU IOABEME TPY3a C UCIIOJIB30BAaHUEM
HETOABMKHOTO U MOJIBHXKHOTO OJIOKOB.
OnpeneneHre MOITHOCTH.
DKCHEPUMEHTAIBLHOE CPABHEHUE U3MEHEHUS
MMOTEHIIMAJIbHOW U KWHETUYECKOW SHEPTUM Tema
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MPY IBUKEHHUU 10 HAKJIOHHOM TIJIOCKOCTH.
DKcepuMEHTaIbHas MTPOBEpPKa 3aKOHA
COXPaHECHUSI MEXAaHUYECKOU SHEPTrUU

pu CBOOOTHOM TaJICHUH.

[IprMeHeHne 3aK0Ha COXPaHCHUS
MEXaHUYECKON IHEPruHU JI pacueTa
MMOTEHUIMAILHON U KHUHETUYECKON dSHEPTUHI
Tena.

Pemenue 3amay ¢ UCIIOJIb30BAaHUEM 3aKOHA
COXPAHEHUSI MEXaHUYECKOW YHEPTUU

Htoro no pazneny
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Pa3zngena 2. Mexannueckue KoJ1e0aHUA M BOJTHBI

2.1

MexaHnueckue
KoJIcOaHU s

8

KonebarenbHoe 1BUXKEHUE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIcOaHUM: MIEPUO/I, YacTOoTa,
amruuTyna. [ 'apMoHudeckue
KosneOaHud. 3aTyxaroume
KosneOanus. BeiHyX/1€HHbIE
Kosiebanus. Pezonanc.
MaremaTH4eCKUil U IPYKUHHBIA
MaaTHUKHU. [IpeBpamienne
SHEPIrUM MPHU KoaedaTeIbHOM
JIBUKCHHUH

Habmonenne xojrebanuii o1 IeHCTBUEM CHIT
TSDKECTH M YIIPYTOCTH U OOHAPY)KECHHE
MOI00HBIX KOJIEOAHUN B OKPYIKAIOIIEM MUDE.
AHanu3 kosjeOaHuil rpy3a Ha HUTH

U Ha npykuHe. OnpeneseHne 4acToThl
KOJicOaHUM MaTeMaTUYECKOro ¥ MPYKUHHOTO
MAasiTHUKOB.

HabGmronenne u o0bICHEHUE SIBIIEHUS
pe30HaHca.

HccnegoBanue 3aBUCUMOCTH TIEpUOIA
KOJIcOaHUM MOABEUIEHHOIO K HUTHU Ipy3a

OT JJIMHBI HUTH.

HccnenoBanre 3aBUCUMOCTH TI€projia
KoJIcOaHU MPYKMHHOTO MasTHUKA OT MacChl

rpys3a.
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[TpoBepka HE3aBUCUMOCTH TIEpHOa KOJIeOaHuH
rpy3a, MOJIBEIICHHOTO K JIEHTE, OT MACCHI
rpysa.

HabGmronenne u o0cyXaeHHE OMBITOB,
JTEMOHCTPUPYIOIIUX 3aBUCUMOCTD IepHoaa
KoJ1ie0aHUH MPY>KUHHOTO MasSTHHKA OT MacChl
rpy3a U KECTKOCTU MPYKUHBI.

[TpuMeHeHrne MaTeMaTUYeCKOro U MPY>KMHHOTO
MasTHUKOB B Ka4€CTBE MOJICTICH /IJIs1 OMTMCAHUS
KOJIcOaHUM B OKPYKaIOIeM MUpE.

Pemenue 3amay, CBSI3aHHBIX C BHIYUCIICHHEM
WJIM OLICHKOM 4acTOTHI (Ieproja) KoJeOaHui.
N3mepenue yckopeHust CBOOOTHOTO

najeHus

2.2 | MexaHuuecKkue BOJIHBI. 10

3ByK

MexaHnyecKkue BOJIHBI.
[IpoonpHbIE U ITONIEPEYHBIE
BOJIHBI. CBOMCTBAa MEXaHUYECKUX
BOJIH: UHTEphEpEHITUS

u nudpakuud. JymHa BOJIHBI

Y CKOPOCTb €€ PaCIPOCTPAHEHHUSI.
MexaHndecKkue BOJIHBI B TBEPAOM
TeJe, CEHCMUYECKUE BOJIHBI.
3ByK. Pacnpoctpanenune

Y OTPAKEHHE 3BYKa. | pOMKOCTH
3ByKa M BBICOTA TOHA. Pe30HaHC
B akyctuke. MHnppazByk

Y yIbTpa3ByK. Mcrons3oBaHue

OOHapyXeHHE W aHAJTU3 BOJTHOBBIX SIBICHUN
B OKPYXAIOIeM MHpE.

Hab6mronenne pacpocTpaHeHust TPOJOILHBIX
Y TIONEPEYHBIX BOJIH (Ha MOJIEIIN)

U OOHapyKE€HHE aHATOTUYHBIX BUJIOB BOJIH

B IpUpPO/ie (3BYK, BOJSHBIC BOJHBI).
[TocTaHoBKa OMBITOB IO HAOIIOJECHUIO
uHTepdepeHIn U AUGPaKIIMU BOJIH

Ha TTIOBEPXHOCTH BOJIBI.

Brrancienue 1imHbBI BOJTHBI U CKOPOCTH
pacipocTpaHEHUS 3ByKOBBIX BOJIH.
HabGroienve siBIeHHs] OTPaKCHUS 3BYKOBBIX
BOJIH.
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yJIbTPa3BYyKa B COBPEMEHHBIX
TEXHOJIOTUSIX

Pemenue 3amay, cBsI3aHHBIX

C PacnpOCTPaHEHHEM U OTPAKEHHEM 3BYKa
B Pa3JIMYHbIX CpEIax.

AHaJlU3 JaHHBIX O PETUCTPALINHU
3eMJICTPSCEHUN U B3PHIBOB C TTOMOIIIBIO
CEVICMHUYECKHX BOJIH.

DKCnepUMEHTAILHOE OTNPEACIICHUE TPAHMII
YaCTOThI CIBIIIMMBIX 3BYKOBBIX KOJICOAHUH.
Hab6nronenme 3aBUCHMOCTH BBICOTHI 3ByKa
OT YacTOTHI (B TOM YHCJIE€ C UCHOJIb30BAHUEM
MY3bIKQJIbHBIX UHCTPYMEHTOB).
Hab6monenue u o0bsiCHEHUE SIBJICHUS
aKyCTUUYECKOI0 PE30HaHCA.

AHaJli3 OPUTUHAIILHOT'O TEKCTA,
MOCBSILIEHHOTO UCIOJIb30BaHHIO 3ByKa

(wnu yapTpa3ByKa) B TEXHUKE (3XOJOKAIHUS,
yJIBTPa3BYK B MEIUIIMHE U JP.); BHITIOJHEHHUE
3aJlaHUM 10 TEKCTY (CMBICIIOBOE UTEHHE)

Hroro no pazneny

18

3JICKTpOMaI‘HHTHOe IM0JI¢ H JICKTPOMAr HUTHBIC BOJIHbI

3.1 | DnekTpoMarauTHoOE
noJje

U DJIEKTPOMAarHUTHbHIE
BOJIHBI

6

DJIEKTPOMAarHUTHOE MOJIE.
DNEeKTPOMATrHUTHBIE BOJIHBI.
CBoMCTBA IEKTPOMAarHUTHBIX
BOJIH. [lIkasia 371€KTpOMarHuTHBIX
BOJIH. Vcrionb30BaHue
AIEKTPOMArHUTHBIX BOJIH

JUISL COTOBOU CBSI3U.

[TocTpoenue paccykaeHnii, 000CHOBBIBAIOIINX
B3aMMOCBSA3b JICKTPUUECKOTO U MarHUTHOTO
TTOJIEH.

DKCIEpUMEHTAIbHOE U3YYEHUE CBOMCTB
AJIEKTPOMArHUTHBIX BOJIH (B TOM YKCIIE

C TIOMOII[BI0 MOOMIIBHOTO TeNedoHa).

AHaJlU3 pEHTT€HOBCKUX CHUMKOB
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Pagnonokanus. Kocmuueckas
CBS3b.

DJNeKTpOMarHuTHasi Ipupoaa
cBeta. CKOpPOCTh CBETA.
BonHoBBIE CBOMCTBA CBETA:
uHTEepPepeHuns U TUuPpaKius

YEJIOBEYECKOI0 OpraHu3Ma.

AHanmu3 TEKCTOB, ONUCHIBAIOIIUX MTPOSIBICHUS
AJIEKTPOMArHUTHOTO U3JIy4EHUS B IPUPOJE:
KUBBIE OPraHU3MBbl, U3Ty4eHHs] HEOECHBIX TEI
(CMBICJIOBOE YTEHUE).

IIpoBeneHue U aHanu3 OIbITOB,
JEMOHCTPUPYIOIIHUX UHTEPHEPEHITUIO

U AU PAKIUIO CBETA.

PacnioznaBanue n ananu3 pa3anyHbIX
NPUMEHEHUH AJIEKTPOMArHUTHBIX BOJIH

B TEXHHKE.

Pemrenue 3anay ¢ ucnoab3oBaHueM (popmyi
JUISI CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH,
JUTMHBI BOJIHBI M YaCTOTHI CBETA

Hroro no pazneny 6

CBeToBbBIC SIBJICHUA

4.1 | 3akoHBI 8 JlyueBas mozenb cBeTa HaGmroeHrie onbITOB, JEMOHCTPUPYIOIIHUX
pacripoCcTpaHeHUs U T€OMETpHUYECKas ONTHKA. SIBJICHUE TIPSIMOJIMHEMHOT O PaclpOCTpaHEHUS
CBETA Hcrounuku certa. cBeTa (BOZHUKHOBEHUE TEHU U MOJYTE€HU), U UX

[IpsmMonuuenHoe
pacrpocTpaHEeHHUE CBETA.
3armenust Conniua v JIyHbL.
Otpaxxenue ceera. [Inockoe

3CPKaJIo. 3aKoH OTpaXXCHUS CBCTA.

[Toctpoenune nzo0paxeHui,
c(hOpMHUPOBAHHBIX 3€PKAJIOM.
[Ipenomienue cBera. 3aKOH

MHTEPIPETALUs C UCIIOIb30BAHUEM MTOHATHUS
CBETOBOIO JIy4a.

OOBsICHEHHE U MOJIETUPOBAHUE COJTHEYHOTO
Y JIYHHOT'O 3aTMEHH.

HccnenoBanre 3aBUCUMOCTH YIJIa OTPAKEHUS
CBETOBOIO JIy4a OT yrja MaJcHHUs.

N3yuenue cBOWCTB N300paKeHUs B IJIOCKOM
3epKale.
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npenomiieHus ceera. [lonHoe Habnooenue u obvsicuenue onvimos
OTpaKEHHE CBETA. 1O NOJIYYEHUIO U300PANCEHUL 8 BOSHYMOM
Hcnonb3oBaHue NOIHOTO U 8bINYKIOM 3ePKAIAX.

OTPaKEHHS B ONITUYECKHUX Hab6nronenue u o0bsicHeHHE OMBITOB
CBETOBO/IaX, ONTOBOJIOKOHHAS 10 TIPEJIOMJICHHUIO CBETAa Ha TPaHUIIe
CBSI3b Pa3IMYHBIX CPEJl, B TOM YHCJIE OITBITOB

C BHYTPEHHUM OTPAKEHUEM.
N3ydenue npuHLIuna 1edCTBUS ONTUYECKOTO
CBETOBOJIA.

HccnenoBanre 3aBUCUMOCTH yIiia
IPEJIOMIIEHHSI OT yria MaJeHHsl CBETOBOIO Jlyda
Ha IPAHUIIE «BO3AYX—CTEKIIO».

PacnioznaBanue siBIEHUN OTpaskeHUS

Y TIPEJIOMJICHHUSI CBETA B IOBCEHEBHOM JKU3HU.
AHanmu3 u 00BSICHEHHE SBJICHUS ONITUYECKOTO
MUpaxa.

Pemenue 3a1a4 ¢ UCMOIb30BAHUEM 3aKOHOB
OTPaYKEHUSI U TIPEJIIOMJICHUS CBETa

4.2 | JIuH3BI U ONITUYECKHUE 6 JIuH3a, X0 Jiyueu B JIMH3E. [Tonyyenue n300pa>keHH C TOMOIIBIO
PUOOPHI dopMysia TOHKOU JIMH3BI. coOuparoIIeil U pacceuBaroIIeH JTHH3.

[Toctpoenue nzo0paxeHui, Omnpenenenne GOKYCHOrO pacCTOSTHUS
c(hOopMUPOBaAHHBIX TOHKOM Y ONTUYECKOW CHUJIbI COOMPAIOIEH JTMH3BI.
auH30M. OnTHYECKAst CUCTEMA Pemrenue 3amay Ha NOCTpOEHUE N300paKEHHI
¢doroannapara, MUKPOCKOIIA B cOOMparolel U paccenBarouie JMH3ax.
u Teneckona. ['nas, kak Pewrenue 3anauy Ha npuMeHeHre (GOPMYJIIbI
ONTUYECKAS] CUCTEMA. JINH3BL.

bi3opyKocTh U JaIbHO30PKOCTh | AHAJIM3 YCTPOWMCTBA U MIPUHLININA IEHUCTBUA
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HEKOTOPBIX ONTHYCCKUX MPHUOOPOB:
doroanmnapara, MUKPOCKOIIA, TEJIECKOIA.
AHanmu3 sBIIeHUN OJIM30PYKOCTH U
JTATbHO30PKOCTH TIPU U3YyYEHUN MOJICIH TJia3a,
MIPUHITUTIA JICHCTBHUS OYKOB

4.3 | Pasnoxxenune 0enoro 2 Paznoxxenue 0e10oro ceera HaOmronenue u 0oObsICHEHHE ONBITOB
CBETa B CTICKTP B criekTp. OnbiTel HetoTOHA. 10 Pa3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.
CrnoxeHre CreKTpaabHbIX HaOnronenue u 00bICHEHHE OIBITOB
1BeToB. Jlucnepcus cBera IO MOTYYCHHUIO OEJIOr0 CBETa MPH CIIOKCHUU

CBETa Pa3HbIX I[BETOB.

[TpoBenenuie 1 0OBICHEHUE ONBITOB

110 BOCIIPUSITUIO LIBETA MPEAMETOB IIPHU UX
HaAOJIIOICHUH Y€pe3 BETOBBIE (PUIIBTPHI
(LIBETHBIE OYKH)

Hroro no pazneny 16
KBaHnToBbBIE sIBJIEHUSA
5.1 | Ucnyckanue 4 Omnswitel Pezepdopna O6cyxnaenue 1enu onsiToB Pesepdopaa
Y TIOTJIOIIEHUE CBETa U TUTAHETapHasi MOJIEITb aTOMa. M0 MCCIIEOBAHUIO ATOMOB, BBIJIBUKEHUE
aTOMOM Mopnens atoma bopa. TUIOTE3 O BOBMOXKHBIX Pe3yJIbTaTax OIbITOB
Hcnyckanue u norjoueHue cBeTa | B 3aBUCUMOCTH OT MPEATOJIaraeMoro CTpOeHus
atoMoM. KBanTsl. JIuneituarsie aToMOB, (hOPMYIUPOBAHKE BHIBOJIOB
CHEKTPHI U3 PE3YJIbTATOB OMBITOB.

OOcyxaeHne NpOTUBOPEUNH TIIIaHETAPHOM
MOJIEJIM ATOMA U OCHOBAHMM IS TUIIOTE3bI
bopa o cTanmoHapHbIX OpOUTaX 3JIEKTPOHOB.
N3yueHue ciekTpoB U3IIy4EHHUs

Y TIOTJIOIICHUS.
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N3y4yeHne cneKTpoB pa3IMyHbIX I'a30B.
HaOnronenue criyionHbix U TMHEHYaThIX
CIIEKTPOB HU3J1y4YEHHUs PA3JIUYHBIX BEILECTB.
OOBbsicHEeHUE IMHENYaThIX CIEKTPOB

U3JTy4CHUS
5.2 | CTpoeHue aTOMHOT'O 5 PannoaktuBHOCTh. Anb(a-, 6eTa- | OOCY)IeHUE BO3MOXKHBIX TUIIOTE3 O MOJEISIX
anpa U ramMmMma-u3inydeHus. CTpoeHue CTpOEHUS Sapa.

aToMHOro siapa. Hykionnas Omnpexenenue cocTaBa iep 1o 3aJaHHBIM
MOJIETIb ATOMHOTO S]1pa. MAaCCOBBIM U 3apsI0BbIM YMCIaM
H3otonnwl. PagnoakTuBHEIC Y TI0 MOJIOKEHUIO B EPUOIUYECKON CUCTEME
npeBpaieHus. [lepuon DJIEMEHTOB.
Mojypacnazga aTOMHBIX SIAEP. [IpuMeps! aHanKM3a U3MEHEHUS COCTaBa siJipa
JlericTBue palnOaKTUBHBIX Y €r0 IOJOKEHHS B IEPUOANYECKON CUCTEME
W3JIy4YCHUH Ha )KUBbIC MpY PaiOaKTUBHOCTH.
OpraHu3MBbl. 3aInTa HccnenoBanne TPEKOB: UBMEPEHUE DHEPTUH
OT PaANOAKTUBHOTO U3TYyYEHUS YaCTHUIIbI 110 TOPMO3HOMY ITYTH

(o otorpadusim).

Ha6mronenne TpekoB B kamepe BusbcoHa.
N3ydenune paboThl CUETUNKA MOHU3UPYIOIIHAX
W3J1y4EHUM.

Perucrpanus usinyueHus: npupoaHbIX
MHHEPAJIOB U TPOYKTOB.

W3MepeHue paiioakTUBHOTO (oHA.
OOHapyXeHHe U U3MEPEHHE PaAUAIl[MOHHOTO
(oHa ¢ TOMOILBIO T03UMETPA, OLIEHKA €ro
WHTEHCUBHOCTH.
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AHanu3 OMOJIOTUYECKUX U3MEHEHUH,
IIPOUCXOIALIUX IO N1EUCTBUEM
PaaOaKTUBHBIX U3JTy4YECHHM.
[Tprmepbl UCIIOIB30BAHMS PAINOAKTHBHBIX
W3JIyYEHUN B MEITULINHE
5.3 | SnepHble peakuuu 7 SnepHbie peakiiuu. 3aKOHbI [Iprmepsl HCTIONIB30BaHUS 3AKOHOB
COXpaHEHHUs 3apsJ0BOr0 COXPAHEHHMSI MaCCOBBIX U 3apsI0BbIX YHCEI
¥ MaccoBOI'0 YHCEI. DHEPrus JUISL OTIPENETIEHUS PE3YJIBTATOB SIIEPHBIX
CBSI3U aTOMHBIX szep. CBs3b peakiuii; aHaJIn3 BO3MOKHOCTHU
Macchl U dHepruu. Peakuun WJIM HEBO3MOYKHOCTH SIIEPHOU PEaKIUU.
CUHTE3a U JCJICHUS sIIep. OOcyxaeHue NepCreKTUB UCIOJIb30BaHUS
Hctounnku 3Heprun ConHna YIIPABJISAEMOI0 TEPMOSAIEPHOIO CUHTE3A.
Y 3BE3[. fnepHas sHEpreTuka. OOCyxaeHne SKOJIOTHYECKUX MPOOIeM
DKooruyeckue npoodaemMbl Y [IPEUMYILIECTB, CBSA3aHHBIX C SICPHOU
AIEPHOU YHEPTETUKHU DHEPreTUKON
Hroro no pazneny 16
IHoBTOpHUTEILHO-00001IAKOIIMIA MOTYJIb
6.1 | Mexanuueckue 6 Cucremaruzaius 1 0600111eHNE Pewrenue 3ama4, oTHOCAIIMXCA K pa3ieny
SIBJICHUS MIPEAMETHOTO CONCPIKAHUS «MexaHU4eCKUe SIBJICHUS.
(OBTOPUTEIILHO- Y ONBITA IESITENBHOCTH, Brinonnenne nabopaTopHbIX padOT U OMBITOB
o0oO01aromun MPUOOPETEHHOI0 MPU U3YYEHUH | IO MEXaHUYECKUM SBJICHUSM (BKJIIOYasi padOThI
MOJ1YJIb) MEXaHUYECKUX SIBJICHUI U OTBITHI U3 TIEPEYHS K pa3Jieny) B YCIOBUAX
Ha YrJ1yOJIEeHHOM YpOBHE, CaMOCTOSITEJILHOTO INITAHUPOBAHUS IPOBEACHUS
ITOATOTOBKA K OCHOBHOMY UCCIIEI0BaHUs, BBIOOpa 1 OOOCHOBAHUS METO/1a
rOCyJapCTBEHHOMY JK3aMEHY U3MEpEHUsl BETMYUH, COOpPKHU
1o gusuke JKCIEPUMEHTAILHON YCTaHOBKHU
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6.2 | TernoBble SIBJICHUS Cucremarusanus 1 0600111eHNE Pemenue 3a1a4, OTHOCALIMXCS K pa3aeny
(TIOBTOPUTEIILHO- IPEIMETHOTO COJEPIKaHuUs «TennoBble SIBICHUSY.
o0oO01aroIun Y OIBITA IESTENBHOCTH, Brinonnenue 1abopaTopHbIX pabOT U OINBITOB
MOJTYJTb) MPUOOPETEHHOT0 NMPU U3YYCHUH | TIO TEIJIOBBIM SIBIICHUSIM (BKJIFOUasi pabOThI
TETUIOBBIX SIBJICHUN Y OTIBITHI U3 TIEPEYHS K Pa3/ielny) B YCIOBUAX
Ha YTJ1yOJI€HHOM ypOBHE, CaMOCTOSATENLHOTO IJIAHUPOBAHUSI IPOBEICHUS
MOJITOTOBKA K OCHOBHOMY UCCIIeZIOBAaHNUsA, BbIOOpA M 00OCHOBaHUS METOAA
rOCyJapCTBEHHOMY JK3aMEHY U3MEPEHUSI BETMUMH, COOPKU
no uzuke HKCIEPUMEHTAIBHON YCTAaHOBKHU
6.3 | DneKTpOMarHuTHbIE Cucremarusanus 1 0000111eHNE Pemenue 3ana4, OTHOCALIMXCS K pa3aeny
SIBIICHUS IPEIMETHOTO COJIEPIKaHUs «DNEKTPOMArHUTHBIC SIBJICHUSY.
(TIOBTOPUTEIILHO- U OIIBITA JESITEIbHOCTH, Boinonnenue nabopaTtopHbIX padoT
o0oO0maromun NPUOOPETEHHOIO MPU U3YYEHUH | U OIBITOB M0 3JIEKTPOMArHUTHBIM SIBJICHHSM
MOJ1yJIb) 3JIEKTPOMArHUTHBIX SBJICHUN (BKirOYast pabOTHI M OMBITHI U3 MEPEUHS
Ha Yri1yOJIE€HHOM ypOBHE, K pa3zieny) B YCIOBHSIX CAMOCTOSITEIbHOTO
MOJITOTOBKA K OCHOBHOMY TUTAaHUPOBAHUS TTPOBEICHHUS HCCIICIOBAHUS,
roCyJIapCTBEHHOMY JK3aMEHY BbIOOpa M 0OOCHOBAHMS METOAA U3MEPEHUS
1o (usuke BEJIMYMH, COOPKH SKCIIEPUMEHTAIIbHON
YCTaHOBKHU
6.4 | CBeroBbI€ SBICHUS Cucremarusanus 1 0000111eHNE Pemenue 3a1a4, OTHOCALIMXCS K pa3aeny
(TIOBTOPHUTENILHO- IPEIMETHOTO COJIEPIKaHUs «CBETOBBIC SIBJICHUS.
obo0maromun U OIIBITA JESTEIIbHOCTH, BrinonHenue 1abopatopHbIX pabOT U ONBITOB
MOJ1YJ1b) NPUOOPETEHHOIO MPU U3YYEHUH | IO CBETOBBIM SIBJICHUSM (BKIJIIOYAsi pabOThI
CBETOBBIM SIBJICHUI Y OTIBITHI U3 TIEPEYHS K pa3/ieny) B YCIOBHIX
Ha Yri1yOJIE€HHOM ypOBHE, CaMOCTOSATENLHOTO MJIAHUPOBAHUSI IPOBEICHUS
MOJITOTOBKA K OCHOBHOMY MCCIIeZIOBaHNs, BEIOOpA M 00OCHOBAHUS METOAA
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®enepanbHas pabodas mporpamma | Gusnka. 7-9 kmaccsl (yriayOIeHHBIH YPOBCHB)

rOCy/IapCTBEHHOMY 9K3aMEHY
o gusuke

HN3MCPCHUA BCIINYNUH, C60pKH
BKCHCPI/IMCHTaJIBHOﬁ YCTaHOBKH

6.5 | IToBTOpenue 4 Cucremaruzaius u 00001IeHNE Pabota ¢ Tekctamu Gpu3MUECKOTO COepIKAHUS
1 000011IeH e MPEIMETHOTO COJIEPKAHUS 10 Kypcy (pU3HUKHU yriayOJIeHHOr0 YPOBHS.
Y OTIBITA JESTEIIbHOCTH, BrimonHenne mpoOIeMHBIX 3aJaHIi PAKTUKO-
IPUOOPETEHHOI O NP U3YYEHUH | OPUEHTHUPOBAHHOI'O XapakTepa (3a1aHus
BCETO Kypca QU3HKH 110 €CTECTBEHHO-HAYYHOW TPAMOTHOCTH),
yrIyOJICHHOTO YPOBHS, B TOM YHCIIE 33JaHUI C MEXKIPEAMETHBIM
MOJITOTOBKA K OCHOBHOMY COJICpKAHUEM.
rOCyJapCTBEHHOMY JK3aMCHY PaGora Hax rpymmoBEIMU
no usnke WIA UHIUBUAYAIbHBIMHU MPOCKTAMH,
CBSI3aHHBIMU C COJIEp)KaHUEM Kypca (PU3NKU
yrayOJIE€HHOTO YPOBHS
Hroro no pazneny 17
OBIIEE KOJIMYECTBO 136
YACOB I1O ITPOI'PAMME
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