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@enepanpHas  pabouas mnporpamma 1o ydyeOHoMy mpeamery «Puzukay
(yrnyOnénnblii ypoBeHb) (mpeameTHast o0nacTh «EcTecTBEHHO-HaydHbIE HPEIMETHI)
(anmee COOTBETCTBEHHO — MporpaMma o (pu3uke, PU3nkKa) BKIOYAET NOSICHUTEIbHYIO
3alUCKY, COAEp’KaHWE OOY4YEHHUs, IUIAHHPYEMbIE pPe3yibTaTbl OCBOEHUS MPOrpaMMBbI
1o Gu3MKe, TeMaTHYECKOE MJIaHUPOBAHUE.

INOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo (u3uke HA ypoBHE OCHOBHOTO 00IIEro 00Opa3oOBaHUs COCTABJICHA
Ha OCHOBE IMOJIOKEHUM U TPeOOBaHUH K pe3yJbTaTaM OCBOCHHUS HA YIIIyOJIEHHOM YpOBHE
OCHOBHOU 00paszoBarenbHOI mporpammsbl, npeactaBieHHbix B ®I'OC OO0, a takxke
¢ yu€toM (enepanbHOI paboueit mporpaMmbl BociuTanus ¥ KoHIenIuy mpemnojaBanus
yuebHoro npeamMera «Duzukay.

Copepxxanue mnporpaMMmbl MO (U3MKE HAMpaBiICHO Ha  YIIOBIETBOPEHHE
MOBBIIIEHHBIX 3aIIPOCOB O0YYAIOIIUXCS, CTPEMSIIUXCS K 0ojiee rIyOOKOMY OCBOEHUIO
bu3nueckux 3HaHWM, W Ha (HOPMHUPOBAHUE E€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH
oOydaromuxcsi. B mporpamme mno (u3uMke y4YUTHIBAIOTCA BO3MOXKHOCTH Yy4€OHOTO
npeamera B peanmzanun TpedboBanuit ®I'OC OOO K MmIaHUPYEMBbIM JIMYHOCTHBIM U
METaNpeIMETHBIM  pe3yjJbTaTaM oOOy4YEHHUs, a TakKe MEXIPEIMETHbIC CBS3U
€CTECTBEHHO-HAYYHBIX Yy4YEOHBIX MPEAMETOB HAa YPOBHE OCHOBHOIO  OOUIETo
oOpa3zoBaHusI.

[Iporpamma mo (u3uke ycTaHaBIMBAET pachpelesieHne y4eOHoro marepuana
no rogamM oOydeHus (MO Kjaccam), MpejiaraeT MPUMEPHYIO IOCIeI0BaTEIbHOCTD
M3YYEHHUsI TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOrO COAECPKAHUS U YUETE
BO3PACTHBIX OCOOEHHOCTEN 00y4aromuxcsl.

[Iporpamma no ¢usuke paspaboTaHa ¢ LETbIO OKa3aHUS METOJUYECKON MOMOIIU
YUUTENIO B CO3/JaHUU paboueil mporpaMMbl IO Y4€OHOMY MPEIMETY.

duzuka SBISETCS CUCTEMOOOPA3YIOUIUM JIJIi €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MPEIMETOB, MOCKOJIBKY (PHM3WYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB M SBJICHH,
W3y9aeMbIX XUMHEH, OWOJIOTHEH, acTpoHOMUEH W (u3MUecKoil reorpadueid, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAy4YHYIO KapTHHY MHpA, HOPEIOCTABIISIET HAuOOJee SICHBIC
0o0pa3lbl MPUMEHEHHs HAy4YHOTO METOAa TMO3HaHUSA, TO €CTh CIoco0a MOTyYCHHS
JIOCTOBEPHBIX 3HAHUHN O MUDE.

Onna W3 TWaBHBIX 3a7a4  (PU3MYECKOro 00pa3oBaHUSI B CTPYKType OOIIETro
o0pa3oBaHUs COCTOUT B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON IPaMOTHOCTH U HHTEpeca
K HayKe y 00 y4aroIIuxcs.

N3ydyenue Qpu3nku Ha yriyOJ€HHOM YpOBHE MPEIIOJaracT yBEPEHHOE BIaJICHHE
CJICYIOIIUMHU  KOMIIETEHTHOCTSIMM,  XapaKTePU3YIOIUMHU  €CTeCTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

HAYYHO OOBSICHATD SIBJICHUS,;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHUS;
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UHTEPIPETUPOBATh  JaHHBbIE M  MCHOJB30BaTh HAy4YHbIE JIOKA3aTEJIbCTBA
JUTSI TIOJTyY€HUS BHIBOJIOB.

enu nzydyenus: GpU3MKU Ha YPOBHE OCHOBHOI'O OOIIEr0o 0Opa3oBaHUs ONMPE/ICICHBI
B Konmenmuu npenonaBanus ydeOHoro mpeamera «dusmka» B 00pa3oBaTelbHBIX
OpraHU3aLusaX Poccuiickon depnepanun, peanu3yronmx OCHOBHBIE
oOuieoOpa3zoBaTenbHble  MPOrpaMMbl,  yTBepkAEHHOW  pemeHueMm  Koseruu
MunuctepcTBa npocBenieHus: Poccuiickoit @eneparuu (mporokost ot 3 aexadps 2019 r.
No TTIK-4BH).

Henu nzydyenust pu3nKky Ha yriayOJaEéHHOM YpOBHE:

pa3BUTHE UHTEPECA U CTPEMIICHUS 00 yJaroIuXcs K HAyYHOMY U3y4EHUIO IPUPOIBI,
Pa3BUTHE UX MHTEIUIEKTYaJbHBIX U TBOPUYECKHUX CITIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHUH O HAYYHOM METOAE MO3HaHUS U (OPMUPOBAHHE
UCCJIEI0BATENbCKOIO OTHOILIEHUS K OKPY>KAIOIIUM SIBIICHUSIM;

dbopMUpOBaHUE HAYYHOIO MHUPOBO33PEHHUSI KaK pe3yibTaTa HU3Y4YEHHUS OCHOB
CTPOEHUS MaTepuu U (yHIaMEHTAIbHbBIX 3aKOHOB (PU3UKH;

dopMupoBaHUE YMEHUN NPUMEHATh (GU3NYECKHWE 3HAHUS W Hay4yHBIC
JI0Ka3aTeNIbCTBA AJIsl OOBSICHEHHS OKPY’KAIOIUX SBJICHUH;

dopMupoBaHUE TPEACTABICHUH O pond (QU3UKKA UIsI  Pa3BUTUA  JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE TPEACTABIECHUN O BO3MOXHBIX c(epax Oyayuieil npodeccruoHaabHON
NeSITeTbHOCTH, CBA3aHHOW ¢ (DU3MKOM, TOJITOTOBKA K JalIbHEHIIIeMy OOY4YEHHIO B 3TOM
HaTpaBJICHUH;

(opMUpOBaHUE TOTOBHOCTU K JajbHEHIIEMY U3YYEHHIO (DPM3UKU Ha YIIIyOJIEHHOM
YPOBHE B paMKaxX COOTBETCTBYIOIIUX Mpoduiiei 00yueHUsI Ha YPOBHE CPEIHEro O0IIEro
oOpa3oBaHus.

JlocTikeHHne 3TUX 1eNed MporpaMMbl Mo (U3MKEe Ha YPOBHE OCHOBHOTO OOLIETO
o0Opa3oBaHus 00ECTIEUNBACTCS PEIICHUEM CIIETYIONINX 3a0a4:

NpuOOpeTeHHe 3HAHUNW O MAMCKPETHOM CTPOEHUHM BEIIECTBA, MEXaHUYECKUX,
TEIJIOBBIX, JICKTPOMATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

npUOOpETeHUEe YMEHUM aHAIU3UPOBATh M OOBACHATH (DU3NUECKUE SIBICHUS
HA OCHOBE M3YYEHHBIX (DU3NUECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOCHHME METOJIOB pEHICHUS] pPacUYETHBIX M KayeCTBEHHBIX 3ajiay, TPEeOYIOUIuX
CO3JIaHUSl U UCHOJIb30BAHUS (PU3NYECKUX MOJEJEH, BKIIOUas TBOPUYECKUE U MPAKTUKO-
OPUEHTUPOBAHHBIE 33]1a4H;

pa3BUTHE UCCIEAOBATEIbCKUX YMEHUMN: HaOMIoAaTh SBIEHUS UM HU3MEPATh
¢usznyecKkue BETMYMHBI, BBIIBUTaTh TUIOTE3bl W MpeAsiarath HKCIEPUMEHTAIbHBIC
CIOCOOBI WX TPOBEPKH, IJIAHUPOBATh W TMPOBOAUTH OMBITHI, IKCIEPUMEHTATbHBIC
WCCIIeIOBAHNUS, aHAJTM3UPOBATh TOJyUYE€HHBIE TAHHbBIC U JIeNIaTh BHIBOJIBL;

OCBOCHHE MPUEMOB paboOThI ¢ HHPOpMaIuel GU3MUIECKOr0 COMCPIKAHUS, BKIIIOYAS
UH(GOPMAIUIO O COBPEMEHHBIX TOCTHKEHUSIX (PU3UKU, UHTEPIPETALUI U KPUTUIECKOE
OlICHMBaHUE MH(HOPMAIINH;



denepanbHas padboyas nporpamma | dusuka. 7—9 kinaccel (yriay0aEéHHBIN YPOBEHB)

3HAKOMCTBO €O cdepaMu MNpPOPECCHOHATLHON ACSATEIbHOCTH, CBSI3aHHBIMU
C (u3MKON, U COBPEMEHHBIMH TEXHOJOTUSIMU, OCHOBAaHHBIMM Ha JOCTHIKEHMSIX
(u3HUECKON HayKH.

OO61iee yuciIo 4acoB, PEKOMEHAOBAHHBIX JIs1 U3YYEHUS] (PU3UKU Ha YriayOnEHHOM
ypoBHe, — 340 yacoB: B 7 kiacce — 102 ygaca (3 gaca B Henento), B 8 kinacce — 102 gaca
(3 yaca B Hememo), B 9 kmacce — 136 wyacoB (4 uvaca B Henemo). IIpu sTom
U3 00s13aTeNbHON YacTH y4yeOHOro IiiaHa BhIJEseTcs: B 7 Kkiacce — 68 yacoB (2 yaca
B HEJNeN0), B 8 kiacce — 68 yacoB (2 vaca B Heneno), B 9 kiacce — 102 ygaca (3 vaca
B HEJIEIO).

[Ipennaraemslii B mporpamMme o (Gpu3mke nepeueHs JabopaTOPHbIX U MPAKTUYECKUX
paboT  ABISETCS  PEKOMEHAATENbHbIM, YYHUTENlb JIelaeT BbIOOp MPOBEACHUS
nabopaTopHbiX pabOT W OMNBITOB € YY4ETOM HWHIMBHUIYaJIbHBIX OCOOEHHOCTEH
OOy4YaIIMXCsA, CIUCKA SKCIEPUMEHTAIbHBIX 3aJaHHil, MpeasiaraéMblX B pamKax
OCHOBHOTI'O TOCYAapCTBEHHOI'0 9K3aM€EHa M0 (U3HKE.
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COJEPXXAHUE OBYYEHUA

7 KIIACC

Paznen 1. ®u3uka u e€ poJjib B NO3HAHNH OKPYKAKIIEro 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 ecTecTBEHHbIE HayKd M3ydaroT mnpuponay. 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 miomanu u 00bEMa. MeTo ajaeTKH.

N3mepenue Bpemenu.

N3mepenune 06bEMa )XUIAKOCTH U TBEPOTO TEa.

Onpenenenune pa3MepoB MalibIX TeJl. MeToa1 psioB.

[IpoBenenure uccienoBaHUs MO MPOBEPKE TMIIOTE3bI: JAIBHOCTH IMOJIETA MIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM 0O0JIbIlIe, YeM OOJIbIIIe BHICOTA ITyCKA.

Paznen 2. [lepBoHayaiibHbIE CBeIeHUS O CTPOCHHHU BellecTBa

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

JIBrkeHue yacTuil BeniecTBa. CBsA3b CKOPOCTH JBUXKEHUS YAaCTHUIL C TEMIIEPATYpPOil.
bpoyHnoBckoe npmwxkenue. Juddysus. BzanmoaelicTBrue yacThIl BEIIECTBA: MPUTHKCHUE
Y OTTaJIKMBAaHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEHM W TBEPABIX
(kpucTauMueckux) Tell. B3auMoCBsS3b MeEXIy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M WX aTOMHO-MOJICKYJSIPHBIM CTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSHUM BOJIBI.
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Jlemoncmpayuu

Hab6mronenrie OpoyHOBCKOTO IBUKEHUSI.

Ha6monenune nuddysun.

HaGmronenne sBneHUi, OOBSCHSIOMIUXCSA NPHUTSKEHUEM WM OTTaJIKUBAaHHUEM
YaCTUII BEIICCTRA.

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

Pa3nen 3. /IBu:KeHUe U B3aUMOAeiicCTBHE TeJl

Mexanunueckoe nuxxeHue. [1lyts u nepemenienne. PABHOMEpHOE 1 HEpaBHOMEPHOE
neuwkenre. CBOOOJHOE TMaJCHHE Kak MpUMEpP HEPAaBHOMEPHOIO JABIXKEHUS Tel.
Cxopocte. CpeliHsIsi CKOPOCTh IPH HEPABHOMEPHOM ABMKEHHUH. Pacuér myTu u BpeMeHn
JBH>KCHUSL.

I'paduku 3aBECHMOCTEH BETWYWH, ONUCHIBAIOMUX JBrOKeHHE. OOImue MOHATHS
00 OTHOCUTENHHOCTH JABWXKEHUS. ClOXKEHUE CKOpPOCTeH Il Ted, ABMXKYIIMXCA
IapajieabHoO.

SBnienne nHepunu. 3aKOH HHEpUUHU. B3auMoielicTBrE TEIT KaK MTPUYMHA U3MEHEHUS
CKOPOCTH JBWKEHUS Tei. Macca kKak Mepa HMHEPTHOCTH Tejla B IIOCTYIIATEJIbHOM
nBkeHuu. [moTHoCTh BemecTBa. CBs3b INIOTHOCTHU € KOJTUYECTBOM MOJIEKYJI B €IMHULIE
o0béma BeniecTBa. CMmecu U criaBbl. [loBepXHOCTHAS U TMHEHHAS MIJIOTHOCTb.

Cuna kak XapakTepuCcTHKa B3anumonaencTBusa Tein. Cuia ynpyroctu u 3akoH ['yka.
H3mepeHue cuiibl ¢ TOMOIIBIO AMHAMOMETpa. SIBJIeHHE TATOTEHUS U cuila TskecT. Cuiia
TSKECTH Ha JIpyrux maHerax. Bec tena. Hesecomocts. CrioskeHME CHII, HAIIPABICHHBIX
no ofgHoil mpsamoil. PaBHoxaeicTByromas cui. Cuna tpeHusl. TpeHue CKOJNbXEHUs U
TPEHUE NTOKOs, BSI3KOE TpeHUeE. TpeHne B IpUpOAE U TEXHUKE.

Jlemoncmpayuu
HaOmronenne MmexaHM4ecKkoro ABMKEHUS 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.

Jlabopamopmvie pabomwi u onvimuol

OmnpeneneHue 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 TBEPJOTO Tea.

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

Paznen 4. /laBJjieHre TBEPABIX TeJl, dKUAKOCTEH U ra3oB

Hanenune. Cuna pasneHus. CrnocoObl YMEHBIIEHUS W YBEJIUYEHHS J1aBJICHUS.
JlaBrmeHue raza. 3aBHCUMOCTh JIaBJICHHS ra3a oT oObéma W Temrieparyphl. [lepemaua
JaBJICHUs TBEPABIMU TEJIaMH, )KUIAKOCTIMHU U razamu. 3akoH [lackans. [lneBmMaTuueckue
MAaIITHBI.

3aBUCUMOCTH JABJICHUS JKUJIKOCTH OT TUIYOWHBI MOTpYKeHUs. [ mapocTaTtudeckuii
napagokc. CooOmaromuecs: cocyanl. ['mapapimuueckue mexaHusMmbl. Mcnonb3oBaHue
BBICOKHUX JaBJICHUM B COBPEMEHHBIX TEXHOJOTHAX. Y CTPOHCTBO BOJIOIIPOBOIA.

Atmocepa 3emmm u armochepHoe gaBieHue. [IpuyuHBI CyHIECTBOBAHUS
BO3yIIHOM o0osoukn 3emau. Omnbir  Toppuueru. M3mepenue armochepHOro
JaBJieHUs. 3aBUCHUMOCTh aTMOC(EPHOro JaBJIEHUs OT BBICOTHI HaJ YPOBHEM MOpH.
[Tpubops! 111 u3MepeHus: aTMocPEpHOTO JaBICHUS.

JlencTBue KUIAKOCTM M Ta3a Ha IMOTPY:KEHHOE B HHUX TeJo. BeITamkuparomas
(apxuMmenoBa) cuia. 3akoH ApxuMena. YCIOBUE€ BO3HUKHOBEHHS BBITAJTKHBAIOIICH
(apxuMenioBoit) cuibl, moarekanue. [InaBanue ten. Bo3ayxornnaBanue.

Jlemoncmpayuu

3aBHCUMOCTbH JABJICHUS ra3a OT TEMIIEPATYPHI.

[Tepenaua naBneHus KUIKOCTHIO U Ta30M.

Coobmraroruecs COCY/Ibl.

I'mppaBnuuecknii mpecc.

[TposiBnieHue neicTBUst aTMOC(EPHOro TaBICHUS.

Cudon.

3aBUCUMOCTb BBITAIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHON B )KUAKOCTh YacTH
TeJla U TNIOTHOCTH YKUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue IUIaBaHUS TEN: IUIABAaHWE WM TIOTPYKEHHE TeJI B 3aBUCHUMOCTHU
OT COOTHOIIICHUA MJIOTHOCTEM TEJa U )KUAKOCTH.

Jlabopamopuvie pabomvbl u onvimol

Hccnenoanne 3aBUCHMOCTHM Beca Tejla B BOAE OT 00bEMa MOTPYKEHHOM
B JKMJKOCTh YaCTH TeJIa.

OnpeneneHne BBITAIKUBAIOMIEH CUIbL, JCHCTBYIOIIEH HA TEJIO0, MOTPY:KEHHOE
B JKUJKOCTb.

IIpoBepka HE3aBUCHMOCTH BBITAIKUBAOUIEH CHWJIBI, JEUCTBYIOIIEH Ha TEJIO
B JKMJKOCTH, OT MAacChl Tea.

OnbIThI, IEMOHCTPUPYIOUIME 3aBUCUMOCTD BBITAJIKMBAIOIIEH CUIIbI, JEHCTBYIOIIEH
Ha TEJIO B KUJKOCTH, OT 00BbEMA MOTPY>KEHHON B KUJKOCTh YaCTH Teja U OT MJIOTHOCTHU
KUJIKOCTH.

KonctpynpoBanue apeomerpa WM KOHCTPYHMPOBAHHUE JIOAKU U ONPEAEICHUE €€
IpPy3000AbEMHOCTH.
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Pa3znen 5. PaGora u MOIHOCTD. JHeprus

Mexanuueckass pabota JUisl CWJI, HANpaBIEHHBIX BIOJb JIMHUU NEPEMELICHUSI.
MomHoCTb.

[IpocThie MEXaHU3MBI: pblYar, BOPOT, OJIOK, MOJUCIACT, HAKJIOHHAS MJIOCKOCTD,
HOXXHUYHBIM MexaHu3M. MomeHT cuibl. PaBHoBecue pbruara. IIpaBuio MOMEHTOB.
[IpumeHeHue mpaBuiia paBHOBECUs pbluara K OJIOKY. «30JI0TO€ MPaBHIIO» MEXaHUKH.
KIIJI mnpocteix MexanusmoB. [IpocTbie MexaHU3MBbl B OBITY, TEXHUKE, >KHUBBIX
OpraHu3mMax.

Mexannueckas sHeprusi. Kunernueckas n noreHuuansHas Heprus. [IpeBpaienne
OJIHOTO BHJAa MEXaHWYECKOW SHEPruu B JAPYrol. 3aKOH COXpPAHEHUS! U TMPEBpALICHUS
SHEPrUU B MEXAHUKE.

Jlemoncmpayuu
[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopmvie pabomwi u onwvimol

HccnenoBanue ycioBui paBHOBECHS phlyara.

M3mepenne KII/[ HakTIOHHOM IOCKOCTH.

N3ydenue npaBuiia peryara Jijisi OJABHKHOTO U HETIOJABMYKHOTO OJIOKOB.

Onpenenenne KIIJ[ moaBr»XHOTO U HEMOABUXKHOTO OJIOKA.

OmnpeneneHue pabOTHl CUIIBI YIPYTOCTH MpPU MOABEME TPY30B TMPU IOMOIIU
MOJIBMXKHOTO OJIOKA.

N3yuenune 3akoHa COXpPAHEHUS] MEXAaHUYECKON YHEPIUH.

8 KJIACC

Pa3nen 6. TenjioBbie IBJI€HUSA

OCHOBHbIE TTOJIOKEHHSI MOJIEKYJISIPHO-KUHETUUECKON TEOPUH CTPOCHUS BEILIECTBA.
Macca u pazmepbl aTOMOB ¥ MOJIEKY1. OMBIThI, TOATBEPKIAIOIIUE OCHOBHBIE MOJIOXKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mopenu  TBEPAOTO, IJKUAKOTO W  Ta3000pa3HOTO  COCTOSHUW  BEIIECTBA.
Kpucrammuyeckue u amopdubie Tema. ['padeH — HOBBIM Matepuan Jii HOBBIX
TEXHOJOTUN. TEeXHOJOTUU MOTYYEHHUS! UCKYCCTBEHHBIX anMa30B. OObsiCHEHHE CBOMCTB
ra3oB, )KHJKOCTEN U TBEPABIX TEJI HA OCHOBE IMOJIOKECHUN MOJIEKYIISIPHO -KUHETHYECKOU
Teopun. [I0OBEpXHOCTHOE HATSXKEHHE, CMAUMBAHUE, KAIMWIUISPHBIC SBJICHUA. 1e€IIOBOE
paciMpeHue u cxxaTue. 3aBUCUMOCTD JIaBJICHUS Ta3a OT 00bEMa, TeMIlepaTyphl.

Temneparypa. CBsA3p TemIeparypbl CO CpPE€IHEH KHHETUYECKOW HHEpPrueu
TEIUIOBOTO JBMXKEHUS YacCTHIl. TemIiepaTypHbI€ MIKaIbI.

Buyrpennsist sueprusi. CriocoObl ”3BMEHEHHSI BHYTPEHHEH dHEPrur: Teruionepenaya
U coBeplieHHe paboThl. Buael Temsonepenadu: TEMIONPOBOJHOCTh, KOHBEKIIMS,
u3lydeHue. Buapl Tensonepenadyd B npupoje U TexHuke. HeoOpaTumMocTh TETIOBBIX
IIPOLIECCOB.

KomnuectBo TemimoTel. YaenbHasd TEIUIOEMKOCTh BEIlECTBA. 1€IUIOOOMEH U
TersIoBoe paBHOBecue. 3akoH HproToHa-Puxmana. YpaBHeHue TemioBoro 0OanaHca.
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IInaBieHre W OTBEpAECBAHUE KPUCTAUIMUYECKUX BEILIECTB. Y JelbHas TEILIOTa
iaeneHus. [lapooOpa3oBanne u konaeHcauus. Hcmapenuwe. Kunenue. VY nenbHas
TEIIoTa MapooOpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPATyphl KUIIEHHUS OT aTMOC(HEPHOro
napiieHus. HachIeHHbId 1 HEHACBIIIEHHBIN ap. BraxxHOCTh BO3AyXa.

DHeprus TOIIMBA. Y I€JIbHAS TEMJIOTA CTOPAHMUS.

[TpuHune! padote! TemioBbix asurateneid. KITJ[ rennoBoro neurarens. TennoBsie
JBUTaTEIIM U 3allMUTa OKPYXKAIOIIEH cpelbl. TennoBble NOTEPU B TEIUIOCETSX.

3aKOH COXpaHEHUsT W MPEBPALLEHUS SHEPIMM B MEXAHUYECKUX M TEIUIOBBIX
rpolreccax.

Jlemoncmpayuu

Ha6mronenre 6poyHOBCKOTO IBUKEHUS.

Hab6mronenne nuddyszun.

HabGnronenne siBneHni MOBEPXHOCTHOTO HATSHKEHUS, CMAYMBAHUS M KaMJUTSIPHBIX
SIBJICHUM.

HabGnronenue TemioBoro pacumpeHust Tel.

N3menenue naBieHUs rasa NOpU H3MEHEHHHM O00bEMAa W HarpeBaHUU WU
OXJIAXKICHHU.

[IpaBuna u3MepeHus: TeMIepaTypsl.

Bup! Teronepeaaymu.

OxJaxkieHue Mpu COBEPILIEHUU PabOTHI.

HarpeBanue npu coBepiiieHUH paOOThl BHEIITHUMHU CHUJIAMHU.

CpaBHEHME TEIIIOEMKOCTEN Pa3IMYHBIX BEILIECTB.

HaOmronenne kuneuus.

HabGmronenne mocTostHCTBA TEMIIEpaTyphl MPH TIaBICHUH.

Mopenn TENJIOBBIX ABUTATEIIECH.

Jlabopamopnvie pabomsi u onvimoi

OnbITHI 0 OOHAPYKEHUIO JEHCTBHS CHIT MOJICKYJIIPHOTO TIPUTSIKCHHSL.

OnBITHI 1O BRIPAIIMBAHUIO KPUCTAIIOB MMOBAPEHHOM COJM UJTH caxapa.

H3mepenue temmepaTypbl TPy TOMOIIM JKHUIKOCTHOTO TEPMOMETpa M JaTyhKa
TEMIIePATYPHI.

OmnbITH M0 HAOIOACHUIO TEIJIOBOTO PACHIMPEHHS Ta30B, KUJAKOCTEH M TBEPABIX
TEIL

Omnpenenenue naBIeHUs BO3AyXa B OAJUIOHE MIMPHIIA.

HccnenoBanue 3aBUCUMOCTH JIaBJICHUS BO3/1yXa OT €ro 00b&Ma 1 TeMIepaTyphl.

[TpoBepka THIOTE3bl JHMHEHHONW 3aBUCHMOCTH JUTMHBI CTOJNOMKA JKUAKOCTH
B TEPMOMETPUIECKOI TPyOKe OT TeMIIepaTyphl.

HaOnroenne n3MeHeHNs BHYTPEHHEH SHEPTHH Tejla B pe3ysbTaTe TeIionepeaadn
Y pabOThl BHEIIHUX CHJL.

HccnenoBanue sBICHUS TEIIOOOMEHA MPU CMEUIMBAHUM XOJIOMHOW W TOpSYCH
BO/IBI.

10
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Omnpenenenue KoJIMYeCTBa TEIJIOTHI, IOJIYYEHHOTO BOJOW MpH TEIJI00OMEHE
C HarpeThIM METAJUIMYECKUM LUIHHIPOM.

OnpeneneHne MOIIHOCTH TEIJIOBBIX MOTEPH (3aKkoH HbroToHa-Puxmana).

Onpenenenne yeIbHON TEINIOEMKOCTH BELIECTBA.

Hccnenosanue npoiiecca HCIAPEHUS.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO31YXa.

OnpeneneHue yaeabHOM TEIUIOTHI TUIABJICHUS JIb/IA.

Paznen 7. Diekrpudeckne 1 MAarHUTHbIE SIBJICHUS

OnekTpuzanus Ten. JBa poma  AIEeKTpUYECKUX 3apAnoB. B3ammoneictBue
3apsKEHHBIX TeJl. 3aKoH KynoHa.

Onektpuueckoe rmone. Hampsok€HHOCTh — AnekTpuueckoro mnoi.  [IpuHiun
CYINEPHO3ULINHN 3IEKTPUUECKHUX MMOJIeH (Ha KAUECTBEHHOM YPOBHE).

Hocutenu »snexkTpuueckux 3apsaoB. OJIEMEHTApPHBIM 3JIEKTPUUYECKUI  3apsl.
Crpoenue aroma. [IpoBOAHUKH, TUAIEKTPUKU U MOITYIPOBOJAHUKHU. 3aKOH COXpaHEHUS
AJIEKTPUYECKOTO 3apsiaa.

DIIEKTPUYECKUN TOK. Y CIIOBUS CYIIECTBOBAHHUS 3JIEKTPUUECKOr0 TOKa. IcTOUHUKH
MOCTOSIHHOTO TOKa. JIeMCTBUS AJEKTPUUECKOro TOKa (TEIJIOBOE, XUMHUYECKOE,
MarHuTHOE). DJIEKTPUYECKUN TOK B METAJUIAX, )KUJIKOCTSIX U Ta3ax.

OnekTpuueckas 1enb. Cuia Toka. DIEKTPUUYECKOE HalpsKeHue. AMIEpMeTp U
BOJBTMETP B MENU MOCTOSHHOTO ToOKa. CONpOTHBIECHUE MPOBOJHUKA. Y AEIBHOE
CONPOTHUBIICHHE BemecTBa. 3akoH OMma g ydactka uenu. llocienoBarenbHoe U
napasjenbHOe COeqUHEHNE TPOBOAHUKOB. J/]C B 11enu MOCTOSHHOTO TOKA. 3akoH Oma
s noaHo uenu. IlpaBuna Kupxroda. Pacu€r mpocThIX »lEKTpUYECKHX IIEeH.
Henunennbie 351IEMEHTHI.

PaboTa 1 MOIIHOCTH 3NIEKTPUYECKOTO TOKa. 3aKoH [[oyns-Jleniia. Dnekrpudeckue
IIEMU ¥ TOTPEOUTENHN ICKTPUIECKO dHeprun B ObITy. KOopoTkoe 3amMbIkaHue.

[TocrossaHblE MarHuThl. B3anMoAeNCTBUE MNOCTOSSHHBIX MAarHuTOB. MarHuTHOE
nosie. MaruuTHoe noje 3eMJIM U €ro 3HauyeHHe JUIsl KU3HU Ha 3emie. OneIT Dpcrena.
MarsnuTtHoe 1oJie AIeKTpUIEcKoro Toka. OnelT Ammnepa. IIpumeHnenne 31eKTpoMarHuToB
B TeXHUKeE. J[efiCTBME MarHUTHOrO MOJII HAa MPOBOJHHUK ¢ TOKOM. Cuna Ammepa u
orpeJieleHrue e€ HampaBiIeHus. DJIEKTPOJBUraTellb MOCTOSHHOIO TOKa. Mcnonb3oBaHue
AJIEKTPOJBUTATEIEH B TEXHUUECKUX YCT-POMCTBAX U HA TPAHCIIOPTE.

Onbiter Dapanes. SBneHne >neKTpOMAarHUTHOM WHAYKUMWU. [IpaBmiio JleHma.
OnektporeHeparop. CriocoObl MOTYYEHHS SJEKTPUUECKOM IHEPTHH. DJIEKTPOCTAHIUU
Ha BO30OHOBISIEMBIX HMCTOYHMKAX JHEPrHUU. DKOJOTHYECKHE MPOOJIEMbl IHEPTrEeTUKH.
TonnuBHBIE 2IEMEHTHI U JIEKTPOMOOUITH.

Jlemoncmpayuu
DJIeKTpU3alus Te.
JIBa pojia SJIeKTpUUECKUX 3apsI0B U B3aUMOJICHCTBUE 3apSIKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE JIEKTPOCKOMNA.

11
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DJIEKTpOCTaTUYECKast UHAYKIIUSL.

3aKOH COXpaHEHUS JICKTPUUECKUX 3apsiI0B.

MopaenupoBaHue CUJIOBBIX JUHUNA IJIEKTPUUYECKOTrO MOJISI ¢ MOMOIIbI0 OYMa)KHBIX
CYJITAHOB.

[IpoBOTHUKH W TUSTIEKTPUKH.

HcTouHNKHN TOCTOSHHOTO TOKA.

JIeCTBHUSI DIEKTPUUECKOTO TOKA.

DIIEKTPUYECKUN TOK B KUJKOCTH.

["a30BbIl pa3psia.

H3Mepenne cuiibl TOKa aMIIepMETPOM.

N3mepenne 3aeKTpUYeCcKOro HanpsiKEHUsT BOJTbTMETPOM.

Peocrar u Mara3uH cOnpoTUBIICHU.

BzaunmojeiicTBre TOCTOSIHHBIX MAarHUTOB.

MoaenvpoBaHue HEBO3MOKHOCTH Pa3eiIeHuUsl TOJKOCOB MarHuTa.

MoaenrpoBaHne MarHUTHBIX ITOJIEN MOCTOSSHHBIX MAarHUTOB.

OmneIT Opcrena.

MaruuTtHoe nojie Toka. DJIEeKTPOMarHur.

JlelicTBHE€ MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.

DJIEKTPOABUTATENH ITOCTOSSHHOTO TOKA.

Onbitel Dapajes.

DJIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamophvie pabomwi u onwvimol

OnpIThI 10 HAOTIOEHUIO 3JIEKTPU3ALMH TEJl TPU CONPUKOCHOBEHUHU U MHAYKIIMEH.

HccnenoBanue NeUCTBUS SIEKTPUUECKOTO TOJISI HA TPOBOJIHUKU U TUDJICKTPUKHU.

COopka ¥ HCTIBITAHUE AIEKTPUUECKOH 1ETMH MOCTOSHHOTO TOKA.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, MPOTEKAIOUIET0 YEpe3 Ppe3UCTop,
OT HaIIPSHKEHUS! HA PE3UCTOPE U COMPOTHUBIIEHUS PE3UCTOPA.

OnbIThl, JEMOHCTPUPYIOLIME 3aBUCHMOCTb JJIEKTPUYECKOIO COMPOTUBIICHHS
IIPOBOJITHHUKA OT €T0 JJIMHBI, IUIONAAX TONEPEUHOr0 CEUEHUS U MaTepuaa.

Onpenenenue yelIbHOTO COMPOTUBIICHHS TPOBOIHHKA.

[IpoBepka npaBuiia CIOKEHUSI HAIPSDKEHUH MPU MOCIE0BATEIBHOM COECMHEHUN
JIBYX PE3UCTOPOB.

[IpoBepka npaBuiia 11 CUITbI TOKA NMPU NAPATIIEIIBHOM COEAMHEHUU PE3UCTOPOB.

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

[TpoBepka npasui Kupxroda.

[TpoBepka BbinoaHEeHHs 3akoHa OMa J1s1 TOJIHOM LIETIH.

N3yueHne BOJbTAMIEPHBIX XapAKTEPUCTUK HEIUMHEHHBIX 3JIEMEHTOB (JIaMIIbI
HaKaJIMBaHUS WJIH MOJYIPOBOJHUKOBOIO JUOAA).

Onpenenenue padOThI ANEKTPUUECKOT0 TOKA, UYILETO YEPE3 PEIUCTOP.

OmnpeneneHne MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEIIIEMON HA PE3UCTOPE.

Onpenenenune KIIJ[ HarpeBarens.

12
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HccnenoBanne MarHUTHOTO B3aMMOJIECHCTBHSI TIOCTOSIHHBIX MarHUTOB.

N3ydeHne MarHMTHOIO TMOJII MOCTOSHHBIX MAarHUTOB IMPU HX OOBEIMHEHUH U
paszaelieHun.

NccnenoBanne NeUCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OneIThl, JIEMOHCTPUPYIOUIME 3aBUCUMOCTb CHJIBI B3aMMOJEWUCTBHS KaTyLIKH
C TOKOM M MarHuTa OT CUJIbl M HAIPaBJIEHUS TOKA B KaTYIIKE U OT HAJIU4Msl (OTCYTCTBHUSA)
CEepACYHHUKA B KaTyLIKE.

N3ydyenue neicTBUSI MarHUTHOTO MOl HA MPOBOJIHUK C TOKOM.

KoncTtpynpoBanue u usydenue padoThl 371€KTPOABUTATES.

N3mepenue KIIJI anekTpoaBUTraTeIbHOM YCTaHOBKH.

OnBITHI 110 UCCIEN0BAHUIO SBJICHUS 3JIEKTPOMAarHUTHOM MHAYKIIMHU: UCCIIEI0BAaHNE
M3MECHEHUM 3HAYEHUS U HAaIPABJICHUS HHIYKLIMOHHOT'O TOKA.

9 KITIACC

Paznen 8. Mexannueckue siBJIeHUSI

Mexaandeckoe aBrKeHHe. MarepuanbHas Touka. CrmocoObl  onmmcaHwus
MEXaHUYECKOT0 JBWKEHUS: TaOIW4HbIM, Tpaduueckuii, ananmutuyeckuil. Cucrema
orcuéra. OTHOCUTEILHOCTh MEXaHUYECKOTO JIBUKEHHS.

BektopHbie BeIMUMHBL, ONlEpallii C BEKTOpaMHU, MPOCKIIUH BEKTOpa. Paguyc-BeKkTop
MAaTEpUATIbHON TOYKH, MEPEMEIICHUE Ha IUIOCKOCTU. PaBHOMEpHOE MPAMOIMHEUHOE
nBmxkeHue. HepaBHOMepHOe MpsiIMOJIUHEWHOE JBHkKeHue. CpenHsis U MIHOBEHHas
CKOpOCTb T€JIa IPU HEPABHOMEPHOM JIBUKECHUHU.

Yckopenue. PaBHOYCKOpEHHOE  MNPSIMOJIMHEMHOE  JBUXKEHHUE. Y CKOPEHHE
c¢BoOoaHOro nageHus. OneITe! I anuies.

I'paduueckass wHTEprpeTanuss YCKOPEHHS, CKOPOCTH, MPOWJIGHHOTO TYTH W
nepeMeNieHust A1l TPSMOJIMHENHOTO IBUKECHMUS.

JIBrokeHune Temna, OpPOIIEHHOTO MO/ YIJIOM K TOPU30HTY.

JIBI>KEHUE 1O OKPYKHOCTH. JIMHEHas CKOpPOCTb, YIioBas CKOPOCTb, NEPUOJ
¥ YacToTa OOpaiieHus MPU PABHOMEPHOM JBIDKCHHH IO OKPYKHOCTU. CKOpPOCTh H
YCKOPEHUE MPU JBUKEHUU 1O OKPYKHOCTH.

Bexkrop cuibl. PaBHozencTByIOImas cuiia.

IlepBeiii 3akoH HproTtona. Bropou 3akon Herorona. Tperuint 3akoH HeroToHa.
[IpuHOMN Cynepno3ULNHU CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cuja TPEHHSI CKOJbXKEHUS, CHIIA
TPEHUS MOKOsI, Ipyrue Buabl TpeHus. Korduuent tpenus.

JIBU>KEHHE TeN IO OKPYKHOCTH IO JEUCTBUEM HECKOIBKUX CUJL.

3akoH bepnyim u nogbémMHas cuiia kKpbuia. COBpEMEHHBIE JIETATENbHBIE ANNapaThI,
CyJla Ha MOJABOAHBIX KPbUIbSAX, AHTUKPBHIJIO Ha CKOPOCTHBIX aBTOMOOWJSX. [[BrkeHuUe
10€e3/71a Ha MAarHUTHOM TMOJTYIIKE.

Cuna TSKECTM M 3aKOH BCEMHUPHOTO TATOTCHMS. JIBMIKEHHME Tel BOKPYT
IPaBUTAIMOHHOTO IIEHTpa (B ToM uuciie mianet Bokpyr Connua). [lepBas kocMuueckast
CKOpOCTh. HeBECOMOCTD 1 TIEpErpy3KH.

13
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PaBHoBecue wmatepuanpbHOM TOUKH. AOCOMIOTHO TBEpPAOE Teno. PaBHOBecue
TBEPIOTO TEJA C 3aKPEIUIEHHON OChIO BpalieHus. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynec tena. Msmenenue umimyibca. UMiynsc cuibl. YIIPYroe u HEYNpyroe
B3aMMOJICVCTBHE. 3aKOHBI N3MEHEHHS U COXPAHEHUS] UMITyJIbca. PEakTMBHOE JBH)KEHUE.

Mexanudeckasi paboTta U MOLTHOCTh. PaboTa chi TSHKECTH, YIMPYrOCTH, TPEHUS.
Cas13b sHepruu u padboTel. [loTeHanbpHas YHEprus Tea, MOAHSATOr0 Hajl MOBEPXHOCTHIO
3emuu. [loreHnuanbHas 3HEprus cxxkarou npyxuHbl. Kunnertnueckas sHeprus. Teopema
O KHHETUYECKON SHEPTrUuM. 3aKOH U3MEHEHHUS U COXPAHEHUS MEXaHUYECKON YHEPIrUHu.

Jlemoncmpayuu

Habmronenne MexaHn4ecKoro JBUKEHHUS Tela OTHOCUTENBHO Pa3HbIX TEJ OTCUETA.

CpaBHeHUE IMyTEN U TPAEKTOPHIL ABMKEHHUS OJHOIO M TOrO K€ Tela OTHOCUTEIBHO
Pa3HBIX TEJ OTCYETA.

N3mepenne CKOpoCTH U YCKOPEHHUSI IPSIMOJIIMHENHOTO JBUKEHHS.

HccenenoBanne npu3HakoB PABHOYCKOPEHHOTO JBHKECHUS.

HaOmronenue nBUKeHUs Tea Mo OKPYKHOCTH.

HaOmonenne MexaHWYecKUX SIBJICHUN, MPOUCXOISIIMX B CHCTEME OTCuYéTa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBM)KEHUU OTHOCUTEJIBHO KaOuHeTa
(bu3nKHu.

HaOmonenue paBHOBecHsl Tel, CBOOOJHOTO MaJeHUs, KojeOaHHs MasTHUKA
B NHEPUHUAIBHBIX CUCTEMAX KaK IMOATBEPKACHNUE IPUHIIMIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTb YCKOPEHHS TEJIa OT €r0 MAcChl U JEHCTBYIOIIEH HA HETO CUJIBIL.

Habnronenue paBeHCcTBa CUIT IPU B3aUMOECHCTBUM TEJ.

N3menenne Beca Tena npu yCKOPEHHOM JIBUKEHHUH.

[Tepenaua ummysbsca npyu B3auMOJIEUCTBUU TEIL.

[IpeobpazoBanus SHEPTUM TIPU B3AMMOJICHCTBUN TE.

CoxpaHeHue UMITYJIbca NMPU a0COTIOTHO HEYNPYTOM B3aUMOJICUCTBUH.

CoxpaHeHHEe UMITYJIbCA [TPU YIIPYTOM B3aUMOJICHCTBHH.

HaOnroieHue peakTMBHOTO IBHKEHUS.

CoxpaHeHue SHEepruy Npy CBOOOIHOM IMa/ICHUU.

CoxpaHeHHEe SHEPIrUU NPU ABUKEHUU TeNA MO ICHCTBUEM NPYKUHBI.

Jlabopamopuvie pabomvbl u onvimol

KoncTpynpoBanue Tpakta i pa3roHa U JajdbHEHUIIEro paBHOMEPHOTO JIBUKCHHSI
IapyKa WA TEICKKH.

OmnpeneneHue CpenHEN CKOPOCTH CKOJIBKEHMsSI Opycka WM JBMXKCHHS IIapuKa
110 HAKJIOHHOM TJIOCKOCTH.

OmnpenencHue YCKOPEHHs Tela TPH PaBHOYCKOPCHHOM ABWKCHHUU IO HAKIOHHOM
MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH TTYTH OT BPEMEHH TIPH PaBHOYCKOPEHHOM JIBHKCHHH
0e3 Ha4aJIbHOI CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIM TPHU PABHOYCKOPEHHOM JIBFDKCHHH 0€3 HadalbHOU
CKOPOCTH TIYTH OTHOCSITCSI KaK psiJi HEYETHBIX YHCEII, TO BpEMEHA OJIMHAKOBHI.

HccnenoBanne IBUKEHHS TeJa, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

14
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HccrnenoBanne 3aBUCUMOCTH CHIIBI TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAaJTbHOTO
JTaBJICHUSI.

Omnpenenenue K03pUIIUEHTA TPEHUS CKOTBKCHHUS.

Onpenenenune KECTKOCTH NPYKUHBI.

HccnenoBanue 3aBUCUMOCTU CUJIbI  YIPYTOCTH, BO3HHMKAIOLIEH B MpYKUHE,
OT CTETIeHU JAe(POpMAIINH MPYKUHBI.

OnpeneneHue pabOThI CWJIBI TPEHUS TMPU PABHOMEPHOM JIBIDKCHHHM —Tela
110 TOPU30HTATLHON MTOBEPXHOCTH.

Onpenenenue paboThl CUJIBI YIIPYTOCTH NMPHU MOABEME Ipy3a C UCHOIb30BAaHHEM
HETIOJIBMKHOTO U TIOJIBUKHOTO OJIOKOB.

Pa3znen 9. Mexannueckue KoJ1e0aHuA M BOJTHBI

KonebarenbHoe nBmwxeHue. OCHOBHBIC XapaKTEPUCTUKHU KOJIEOAHWUN: TEpPHOI,
4acToTa, amIuMTyaa. [ apMoHWYecKkne KosneOaHusa. 3aryxamomme KojeOaHwus.
BrinyxaeHuble konebanus. Pezonanc.

Marematnueckuii W OPYXUHHBIA ~ MadATHMKA. lIpeBpamenue  sHeprum
IIPH KOJIeOATEIIbHOM JIBUKEHUH.

Mexannueckue BosiHbL. [IpomonpHble U monepeuHbie  BodHBL — CBOICTBa
MEXaHWYECKUX BOJIH: MHTepdepeHius u audpakuusa. JIMHA BOJHBI U CKOPOCTh €€
pacrpocTpaneHus. MeXaHM4eCKUE BOJIHBI B TBEPIOM TEJE, CEUCMHUYECKUE BOIHBI.

3ByK. PacnpocTtpaneHue u oTpakeHue 3ByKa. I pOMKOCTb 3ByKa M BBICOTA TOHA.
Pesonanc B akycruke. MHbpasByk u yiabTpa3Byk. Mcmosb3oBaHuE YIbTpa3ByKa
B COBPEMEHHBIX TEXHOJOTUAX.

Jlemoncmpayuu
HaOmonenue xonebaHuii Tes Mo AMCTBUEM CHIIBI TSDKECTH M CUITBI YIIPYTOCTH.
HabGmronenue konebaHuil rpy3a Ha HUTU U Ha TIPY>KUHE.
HabGnronenne BRIHYXICHHBIX KOJICOAHUI U pEe30HAHCA.
PacnipocTpaHeHue npo1obHbIX U MONEPEYHBIX BOJIH (HA MOJIENHN).
HaGmonenue narepdpepeHunu u AUPpakiuyi BOJIH HAa TOBEPXHOCTH BOBI.
HaOmronenue 3aBUCIMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHUUECKHI pE30HAHC.

Jlabopamopuvie pabomul u onvimsi

Omnpenenenue 4acToThl ¥ MEPUOJA KOJICOAHUH MaTeMaTHUYECKOI0 MasiTHUKA.

OnpeneneHue 4acToThl U MEPUOIA KOJEOAHUI NPY>KMHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH MepUoJia KoieOaHui rpy3a Ha HUTH OT JIIMHBI HUTH.

HccnenoBanue 3aBUCHMOCTH IE€pUOJA KOJEOAHW NPYKMHHOTO MAasTHHKA
OT Macchl rpysa.

IIpoBepka HE3aBHCHMOCTH IEepHOAa KoJieOaHWI Ipy3a, MOJBEIICHHOTO K JIEHTE,
OT Macchl rpysa.

OnpIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh MEpPUOAA KOJIEOAHHM MPYKUHHOTO
MasTHHKA OT MacChl Ipy3a U )KECTKOCTU NMPYKUHBI.

N3mepenne yckopeHusi CBOOOAHOIO NaieHus.
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Paszges 10. DneKTpOMarHuTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHbI
DJIEKTPOMAarHuTHOE oJe. DJIEKTPOMATrHUTHBIE BOJIHBI. CaoiicTBa
AJEKTPOMAarHUTHBIX BOJH. [llkama 3neKTpOMarHUTHBIX BOJH. Fcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIsI COTOBOM CBA3U. Pagmonokanus. KocMuueckas cBsi3b.
DIleKTpoMarHuTHas npupona csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA:
uHTepPepeHus u Tudpakiius.

Jlemoncmpayuu
CBolicTBa 3JE€KTPOMArHUTHBIX BOJIH.
WNuTtepdepenius u audpaxkuus cBera.

Jlabopamopnvie pabomsi u onvimoi
H3y4yeHne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO MOOHUIIBHOTO TeledoHa.
[IpoBenenune onbITOB MO HAOMIOACHUIO HHTEpGEPEHIINU U JUPPAKIINH CBETA.

Pa3znen 11. CBeToBbBIE SIBJIEHUSA

JlygyeBass Mojenb cBeTa W TreoMeTpuyeckas onTuka. VICTOUHUKH cCBeTa.
[IpssmonuHeliHOe pacnpocTpaHeHue cera. 3armeHuss ConHna u JlyHel. OtpakeHue
ceera. Ilnmockoe 3epkano. 3akoH oTpakeHus cBera. [locTpoeHne wu300pakeHuUH,
c(hOpMHUPOBAHHBIX 3€PKAJIOM.

[Ipenomnenue cBera. 3akoH IpesioMiIeHHs cBeTa. [lonHOe OTpakeHHe CBeETa.
Hcnonb30BaHWE MOJHOTO OTPAXKEHUSI B ONTHYECKHMX CBETOBOJIAX, ONTOBOJIOKOHHAsS
CBSI3b.

JIunza, xon nydeit B un3e. Dopmyna Toukol un3bl. [locTpoenue n3o0paxkeHu,
c(hopMUPOBaHHBIX TOHKOM JTMH30M. OnTHYeckas cucreMa (hoTtoarnmapara, MUKPOCKOIA U
Teneckona. ['nma3, kak ontuyeckas cucrema. biM3opykocTh U 1adbHO30PKOCTb.

Paznoxenue 6enoro ceera B cekTp. OnbiTel HetoToHA. Cl0XEHHEe CTIEKTPaIbHbIX
1BeToB. J(ucnepcus ceera.

Llemoncmpayuu
[IpssMonmHENHOE pacpOCTPAHEHUE CBETA.
OTtpaxkeHue cBera.
[Tonydenue n3o0paxkeHUH B IIIOCKOM 3€pKalie.
[Ipenomnenue cera.
OnTuyecknii CBETOBOA.
Xon myude B cOOMpAroIeil TUH3E.
X0 1yder B pacCEUBAIOILIEH JIMH3E.
[Tonydenne n3o00paxeHU C TOMOIIBIO JINH3.
[Tpuniun aeiicTBus oToarmapara, MUKPOCKOIIA U TEJIECKOTIA.
Mogens riasa.
Paznoxxenue 0enoro cBera B CEKTP.
[Tonydyenue Oenoro cBeTa Npu CIOKEHUH CBETA Pa3HbBIX LIBETOB.
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Jlabopamopuvie pabomol u onvimol

HccnenoBanue 3aBUCUMOCTH yIJla OTPa)KEHUs CBETOBOTO JIyda OT YIJla Na/IeHuUs.

N3ydenue cBOMCTB N300paKE€HUA B INIOCKOM 3€pKaJe.

HccrnenoBanne 3aBUCUMOCTH yriia IPEJIOMIICHHS OT YIiia MaJeHHsI CBETOBOTO JIyda
Ha TPAHULIE «BO31YX—CTEKIIO».

[Tonyuenue n300pa>keHU ¢ TOMOIIBIO COOMpArOLIEH JTUH3HI.

Onpenenenue GOKYCHOTO pacCTOSHUS U ONTHYECKOM CHIIbI COOUpArOIIeH JTMH3BIL.

OnbITHI 110 Pa3I0KEHUIO OEJIOT0 CBETA B CIEKTP.

OnbITHI O BOCTIPUATHIO I[BETA MPEIMETOB NMPH MX HAOJIOJIEHUN Yepe3 LIBETOBBIC
bUIBTPHI.

Pa3znen 12. KBanToBble iBJICHUS

Onwitel  Peseppopna u mutanerapHas mozens aroma. Mogens aroma bopa.
Hcnyckanue u nornoueHue cBera atomoM. KBaHTel. JInHEHYaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(da-, 6eTa- u ramma-usnydeHusi. CTpoeHue aTOMHOTO sipa.
Hyxnonnas mozaens aroMHoro sapa. M3oronsl. PagnoaktuBubele npespamienus. [lepuon
noyxypacnaga aToOMHBIX sjaep. JleHcTBHE paauoOaKkTHBHBIX W3JIYYEHUNW Ha IKUBbBIC
OpraHu3MBbl. 3alATA OT PAANOAKTUBHOTO U3ITYYCHUSI.

SnepHble peakiuu. 3aKOHBI COXPaHEHUS 3apsAI0BOr0 U MAaCCOBOI'0O YHUCEI. DHEPIHUs
CBA3M aTOMHBIX sniep. CBsI3b Macchl U 3HEPruu. Peakuuu cuUHTE3a W JIEJICHUs sIep.
Hctounuku sHeprun ConHia u 3BE31. SnepHas sHepreTuka. JK0oJIOrHueckue npoosieMbl
AIEPHON DHEPTETHUKH.

Jlemoncmpayuu
CnexTpbl U3Ty4EHHS U MOTJIOIICHUSI.
CrekTpsl pa3IMYHbIX Ta30B.
CnekTp Bogopoa.
Ha6monenne TpekoB B kamepe BuiibcoHa.
Pabora cuérunka MOHU3UPYIOIINX U3TYUCHHH.
Perucrpanus nznydeHus: IpupoIHbIX MUHEPATIOB U MMPOITYKTOB.

Jlabopamopuvie pabomvbl u onvimol

Habmoienue CIonmHbIX U IMHEHYaThIX CIICKTPOB U3ITyYEHUSI.

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

N3mepenue paninoakTUBHOTO (OHA.

IHoBTOpHUTEILHO-00001IAKOIIMIA MOXYJIb

[ToBTOpHUTENHHO-00001IAIOIMN MOYAb MNpeAHAa3HAuY€H i1 CUCTeMaTH3aluu U
0000IIeHNsSI TPEAMETHOTO COACpPXKaHUS M OIbITa AESITeNbHOCTH, NPUOOPETEHHOTO
IpU U3YyYEHHH BCEro Kypca (U3UKU YriyOJEHHOrO YPOBHS, a TaKKe JJIsl MOJATOTOBKU
K OCHOBHOMY T'OCYJIapCTBEHHOMY 3K3aMeHY 10 (hU3HUKe.

B mponecce uzydeHus JaHHOTO MOJAYJS PEaM3yIOTCA U MONYy4aroT JaJbHEHIIee
pa3BuTHe Yy4yeOHbIE JEHCTBUS, OOECHeUMBAIOUIUME JOCTUKEHHUE TMPEAMETHBIX U

17



denepanbHas padboyas nporpamma | dusuka. 7—9 kinaccel (yriay0aEéHHBIN YPOBEHB)

METanpeIMETHBIX Pe3yJIbTaTOB OOyueHus, (HOPMHUPOBAHUE ECTECTBEHHO-HAYyYHOMU
IPaMOTHOCTU: OOBSCHEHUE U ONKCAaHUE SIBJICHUM HAa OCHOBE NMPUMEHEHUS (PU3MUECKUX
3HAaHWUM, HUCCIENOBATEIbCKUE IEHUCTBUA (BBIIABHKEHHUE TUIIOTE3, MOCTAHOBKA ILIEIU H
IUTAHUPOBAHUE UCCIEI0BAHUS, AaHATTU3 JAHHBIX U MOJIyY€HHUE BBIBOJIOB).

[IpennoutuTenbHOM (HOPMON OCBOCHUSI MOAYJISL SIBISIETCS MPAKTUKYM, ITpOrpaMma
KOTOPOT'O BKIIFOUAET:

pelleHue 3a/1a4y, OTHOCSIIMUXCS K pa3jMuYHbIM pas3zenaM M TeMaM Kypca (pusmkw,
B TOM YHCJIE 3a]]a4, HHTETPUPYIOIIMX COAECPKAHNE PA3HBIX Pa3/IeiioB;

BBITIOJTHEHUE J1a0OpPaTOPHBIX pabOT U OMBITOB (BKJIIOYAas PaOOThI M OMbBITHI
U3 IEpeYHer K paszlenam Kypca) B YCIOBUSAX CaMOCTOSTENIBHOTO IUIAHWUPOBAHUS
MPOBEJICHUSI HMCCJIEJOBAHMS, BbIOOpa M OOOCHOBAHMS METOJA W3MEpPEHHUs BEJIUYMH,
COOPKH AKCIIEPUMEHTAIbHON YCTaHOBKH;

BBIMIOJTHEHUE TPOOJIEMHBIX 3a/laHUi  MPAKTHUKO-OPUEHTUPOBAHHOTO XapakTepa
(3amaHMs 1O EeCTECTBEHHO-HAy4yHOM TIpamMOTHOCTH), B TOM 4YHCJIE 3aJaHHM
C MEXIPEIMETHBIM COJIEPKAHUEM;

pa®oTy Haj TPYNNOBBIMH WJIA WHIWBUIYaTbHBIMU TPOEKTaMHU, CBA3AHHBIMU
C cofiep)KaHueM Kypca (pU3HKH.

N3yyeHne mNOBTOPUTEIBHO-0000IIAIOMIETO MOJYJSI MOXET  3aKaHUYMBATHCS
IPOBEICHUEM JIMAarHOCTUYECKOW paboThl 3a Kypc (U3MKU YIrIyONEHHOTO YpPOBHS,
BKJIFOYAIOIIEH 3aJaHusl pPa3HOTO YPOBHSA CIIOXKHOCTH. Pe3yibTaTbl BBINOJHEHUS
JMarHOCTUYECKOM paboThl MOTYT IOKa3bIBaTh CTENEHb T'OTOBHOCTH OO0YyYaroIIMXCs
K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMEHY IO (PU3MKE, a TaKKe CBUAETEIbCTBOBATH
O JOCTUTHYTOM YPOBHE €CT€CTBEHHO-Hay4HON I'PaMOTHOCTH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydyenune ¢u3mkn Ha ypoOBHE OCHOBHOI'O OOIIEro 0OOpa30BaHUsl HAMPABIEHO
Ha JOCTM)KEHHE JIMYHOCTHBIX, METANpPEAMETHBIX M MPEAMETHBIX 00pa30BaTesIbHbIX
pE3yJIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATbBI

B pesynpraTe m3ydeHus (GU3MKM HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUS
y oOyuaromerocst 0yayt chopMUpPOBaHbI CIEAYIOIINE JIMYHOCTHBIC PE3YIbTaThl B YACTH:

1) naTpMOTHYECKOT 0 BOCTUTAHHUS:

NPOSIBJICHUE HMHTEpeca K HCTOPUM M COBPEMEHHOMY COCTOSTHHIO POCCHICKOMH
buznyecKoil HayKu;

IICHHOCTHOE OTHOIICHUE K TOCTHKCHUSM POCCHICKUX YUEHBIX -(DHU3HUKOB,;

2) rPasKAaHCKOr0 M TYXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMSI:
FOTOBHOCTh K AKTMBHOMY YYacCTHIO B OOCYXIEHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM TPUMEHEHUEM JOCTIKEHUHN (DU3UKHU;
OCO3HAaHHE BaXKHOCTH MOPAJIbHO-3TUYECKUX TPUHIUIIOB B IESITEIbHOCTU YUYEHOT0;

3) 3CTeTHYECKOr 0 BOCIIUTAHUS :
BOCIIPUSATHE DCTETHYECKHX KAueCTB (DU3MYECKONM HAyKHM: €€ TapMOHHYHOIO
HOCTPOEHMSI, CTPOrOCTH, TOYHOCTH, JIAKOHUIHOCTH,

4) IEeHHOCTH HAYYHOI' 0 MO3HAHMSI:

OCO3HAHUE IIEHHOCTH (PU3NYECKOM HAYKH KaK MOIIHOIO MHCTPYMEHTa MO3HaHUs
MHpPA, OCHOBBI PAa3BUTHsI TEXHOJIOTUH, BAKHEUILIEW COCTABIISIOIIEH KYJIbTYPHI;

OpUEHTALUS B IESITENBHOCTH HA COBPEMEHHYIO CUCTEMY HAYYHBIX MPEICTABICHUM
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MIPUPOIBI;

pa3BUTHE HAy4YHOM JIOOO3HATEIBHOCTH, HWHTEpeca K HCCIEAOBATEIbCKOM
NEeATENbHOCTH;

5) popMupoBaHus KYJIbTYPhI 310POBbS H IMOIIHOHAIHLHOI0 OJIAT OTIOT Y HsI:
OCO3HaHWE ILEeHHOCTH Oe3omacHoro oOpa3a KH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BAKHOCTH MpaBUJI OE30MAaCHOr0 MOBEJEHUS Ha TPAHCHIOPTE,
Ha JI0porax, ¢ AJEKTPUUECKUM U TEIUIOBBIM 000pPY/I0BAHUEM B JJOMAIIIHUX YCIIOBHSX;
c(hopMUPOBAaHHOCTh HaBbIKa pedIeKCUU, MPU3HAHUE CBOErO IpaBa Ha OIIMOKY U
TaKoro0 K€ MpaBa y IPyroro 4eioBeKa;

6) TPy10BOr0 BOCIIHTAHMSA:

aKTUBHOE YyYacTHE€ B PpEUICHUWU TMPAKTHUYECKUX 3a7ad (B paMKaxX CEeMbH,
o0pa3oBaTebHOM OpraHu3alvi, TOpoja, Kpas) TEXHOJOTMYECKOM W COIMajibHOM
HAIPaBJICHHOCTH, TPEOYIOITUX B TOM YUCIEe U PU3NYECKUX 3HAHUM;

MHTEPEC K MPAKTHUYECKOMY U3YYEHHIO TTpodeccHii, CBI3aHHbBIX ¢ (PU3UKOM;
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7) 3KOJIOrM4€CKOr0 BOCITUTAHMA:

OpUEHTAalMsl Ha MPUMEHEHHE (PU3NUYECKUX 3HAHUW JUIsl pelIeHus 3a1ad B 00JacTH
OKPYKAIOIIEN CPEJIbl, INITAHUPOBAHUS TIOCTYIIKOB U OLIEHKH UX BO3MOKHBIX MOCIIEACTBUI
IUIsL OKPYKAIOLIEH Cpebl;

OCO3HaHME II00AIbHOT0 XapaKTepa SKOJIOTMYECKUX TPOOJIEM U MyTel UX PelIeHHUs;

8) amanTanuu K M3MEHSIOIMMCS YCJIOBHSIM COIMAILHON Y MPUPOIHOI CpPebl:

NOTPEOHOCTh BO B3aMMOJCHCTBUU TPHU BBIIOJHEHUH HCCIEIOBAaHUN MU MPOEKTOB
(bu3nyecKoil HalPaBIEHHOCTH, OTKPHITOCTh OIBITY U 3HAHUSIM JAPYTHX;

MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO IESITebHOCTD;

noTpeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHWUM, YMEHHUU (HOPMYIMPOBATH HIEH,
MOHATHUS, TUTIOTE3bI O PUINIECKUX 0OBEKTAX U SIBICHUSX;

OCO3HaHUE Ne(PULINUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B 00JacTH
busuKy;

MJTAHUPOBAHUE CBOETO Pa3BUTHA B IPHOOPETEHUHU HOBBIX (DM3MUECKHUX 3HAHUM;

CTPEMJICHHE AaHAJIU3UPOBaTh WU BBIBIATH B3aWMOCBS3M NPUPOJIbI, OOIIECTBA U
HKOHOMUKH, B TOM YHUCJIE C UCIOIb30BAHUEM (PU3MUECKUX 3HAHUM;

OLICHKA CBOUX JIEWCTBUM C YUETOM BIMSIHUS HA OKPYXKAOIIYIO CPEY, BO3MOKHBIX
r7100aIbHBIX TOCIEACTBHI.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbTate ocBOeHHUsI mMporpaMmMbl MO (U3HKE HA YPOBHE OCHOBHOTO OOUIETO
oOpa3oBaHusi y oOyuarouierocsi Oynyr copMHUpOBaHbl METalpeIMETHbIE PE3yJbTaThl,
BKJIIOYAIOIIHE TI03HABATEIbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1EHCTBUSL, KOMMYHUKATUBHBIC
YHHUBEpCaJIbHbIE YUeOHbIE IEHCTBUS, PETyJISTUBHBIC YHUBEpPCATIbHbIE yUeOHBIC 1CUCTBUS.

IHo3HaBaTe/bHbIC YHUBEPCAJIbHbIC YYeOHbIe 1eiiCTBUSA
ba3oBrble 1oruyeckue 1eMcTBUA:

BBIBIISITH M XapaKTE€pPU30BaTh CYIECTBEHHbIE NPU3HAKH OOBEKTOB (SBIICHHIA),
KJIacCU(PUIIMPOBATH HX;

BBISBIISITH 3aKOHOMEPHOCTH U IPOTUBOPEUMSI B pacCMaTpUBAEMBbIX (DaKTaX, JaHHBIX
¥ HaOJIOJICHUSIX, OTHOCSIIUXCSA K (PU3UYECKUM SIBIICHHSIM;

BBISIBIISATh PUIMHHO-CIICICTBEHHBIC CBSI3U MPU U3yYECHUU (PU3UUECKUX SIBICHUUN U
IpOLIECCOB, JENaTh BBIBOABI C HCIOJb30BAHUEM JIEAYKTHBHBIX W HMHJIYKTUBHBIX
YMO3aKJIFOUEHUH, BBIIBUTaTh TUIIOTE3bI O B3AUMOCBS3X (PU3MUECKUX BEJINYUH;

CaMOCTOSITEJILHO BBIOMpPATh CIOCOO pelieHuss y4yeOHoW (U3MYECKON 3amadu
(cpaBHEHUE HECKOJIBKMX BApHAHTOB peIIeHUs, BIOOp Hanbosee MOIX0AIIEro ¢ y4EToM
CaMOCTOSITEJILHO BbIIEJIEHHBIX KPUTEPUEB).

BazoBrble ucciienoBarejbcKue JAeiicTBUSA .
MCIIOJTb30BaTh BOMPOCHI KaK UCCIIEIOBATEILCKHI HHCTPYMEHT TIO3HAHUS;
POBOJNTH 10 CAMOCTOSITEIPHO COCTABJICHHOMY IUIAHY OIBIT, HECJIOXHBIH
(bU3UYECKHI IKCIIEPUMEHT, HEOOJIBIIIOE UCCIICTOBaHNE (DU3UISCKOTO SBJICHUS,
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OLICHMBATh Ha MPUMEHUMOCTb U JJOCTOBEPHOCTh MH(OPMAIIHIO, TOITYYEHHYIO B XOJI€
UCCIIEA0OBAHUS WM SKCIIEPUMEHTA;

caMOoCTOSITEIbHO (OpMYNIHpOBaTh OO0OOIIEHHS ¢ BBIBOJABI MO pe3yJjbTaraMm
MPOBEIEHHOr O HAOIIOICHHS], OIIbITA, UCCIIEAOBAHMS;

MPOTHO3UPOBATH BO3MOXKHOE JajlbHEHIee pa3BUTHE (PU3NUECKHUX IPOIIECCOB, a
TaK)Xe BBIJIBUTATh MPEANOJIOKEHUS 00 UX PA3BUTHH B HOBBIX YCIIOBUSX U KOHTEKCTAaX.

Pabora ¢ undopmanmneii:

PUMEHSTH Pa3IMYHbIC METO/bI, HHCTPYMEHTHI M 3alpOChI IPU TOUCKE M OTOOpE
nH(OPMAITMH WA TAHHBIX ¢ YY4ETOM MPEUTOKEHHON yueOHOU (pr3ndecKoit 3a1aum;

aHAM3UPOBATh, CHUCTEMATHU3UPOBaTh MW  HMHTEPIPETUPOBATH  HHGPOPMAIIHIO
Pa3IUYHBIX BUIAOB U (hOpM TIPEICTABIICHUS;

OIICHMBATh HAJEXKHOCTh WH(OPMAITUU 110 KPUTEPHUSIM, TPEITIOKECHHBIM YIUTEIIeM
Wi CPOPMYIUPOBAHHBIM CAMOCTOSITEIHHO;

CaMOCTOSITETILHO BBHIOMPATh ONTUMAIBHYIO (pOpMY TIpencTaBieHs] HHPOPMAIIHH U
WUTIOCTPUPOBATh pEIIaeMble 3aJladdl HECIOKHBIMA CXEMaMH, IharpaMMaMu, WHOU
rpadukoi U X KOMOMHAITUSAMHU.

KoMMmyHHKAaTHBHbIE YHUBEPCAJIbHbIE YUYeOHbIE H1eiiCTBUS:

B XO/ie OOCYXIEHHUsl y4eOHOro Marepuana, pe3ysibTaToB Ja0OpaTOPHBIX padoOT U
IIPOEKTOB 33JaBaTh BOIPOCHI MO CYILECTBY OOCYXIaeMOM TEMbl U BBICKA3bIBaTh HJIEH,
HalleJICHHbIE Ha PElICHUE 3aJ]aul U MoJJepKaHue 0JIaroKeaareIbHOCTH OOILEHUS;

COIOCTaBIISITh CBOM CYXKIEHHUS C CYXKJICHUSMH JPYrUX Y4YaCTHUKOB JUAJIOra,
OOHapyXMBaTh pa3Inyue U CXOJCTBO MO3UIUH;

BBIPA)KaTh CBOIO TOYKY 3PCHHMSI B YCTHBIX U MMUCbMEHHBIX TEKCTaX;

NyOJIMYHO TIPEACTABIATh PE3yJAbTaThl BBITOJIHEHHOTO (DPU3UYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, TTPOEKTA);

MOHUMATh U UCIIOJIH30BATh MPEUMYIIIECTBA KOMAaHAHOW U MHIUBHUIYaIbHON PaboThI
IPU PELICHUU KOHKPETHON Pu3ndecKoi mpodaeMsl;

MPUHUMATH IIEJIM COBMECTHOM NEATENbHOCTH, OPraHM30BbIBATh JEHCTBHUS MO €&
JOCTHKEHHIO: paclpesieNaTh poid, 00CYXJIaTh MPOLECCHl U Pe3yiIbTaThl COBMECTHOM
paboThI, 0000111aTh MHEHUS HECKOJIBKUX JTIO/ICH;

BBIMIOJTHATH CBOIO YacTh Pa0OTHI, JOCTUTAsi KAYECTBEHHOIO Pe3ysbTaTa Mo CBOEMY
HaMpaBJICHUIO U KOOPIAUHUPYS CBOU JCHCTBUSI C IPYTUMHU YI€HAMH KOMaH/IbL;

OLICHMBaTh KAauyeCTBO CBOET0 BKJIaJa B OOIMHA MPOAYKT MO KPUTEPHUSM,
CaMOCTOATEIBbHO C(HOPMYIMPOBAHHBIM YUaCTHUKAMU B3aUMOJACHCTBHUSL.

PerynsiTuBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA
Camoopranmzanms:

BBISIBIIATH TPOOJEMBI B JKU3HEHHBIX M YUEOHBIX CHUTYyalUsX, TPEOYIOIINX
TUTSE periieHust (GPU3NIECKUX 3HAHUM;
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OPUEHTHUPOBATHCS B PA3IMUHbBIX MOJX0AaX NMPUHATHUS pEelIeHUN (MHIUBUAYAIBHOE,
NPUHATHE PELICHUS B TPYIIE, IPUHATUE PELICHUN TPYIIIOoi);

CaMOCTOSITEJIbHO COCTAaBIATh ITOPUTM pelIeHus: (PU3MYECKON 3aaud WM IUJIaH
UCCIICZIOBAHNSA C YYETOM MMEIOIIUXCS PECypcOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMeHTHPOBATh MPEAJIaracMble BAPUAHTHI PEILICHU;

JieNath BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMOKOHTpPO/Ib, 3MOLMOHANBHBIM HHTE/JIEKT:

JaBaTh AICKBATHYIO OLICHKY CUTYAallUH U MPEJIararh IjiaH €€ N3MEHEHHUS;

OOBSACHATh MPUYUHBI JOCTUXKEHUS (HEJOCTHXKEHHUS) PE3yJIbTaTOB JEATEIbHOCTH,
JIaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBbl B JEATEIBHOCTh (B TOM 4YHUCIE€ B XOJ BbINOJHEHUS
(GuU3MYECKOro HUCCIENOBAaHUS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIHCTB,
U3MEHUBIIUXCSA CUTyallMd, YCTAHOBIIEHHBIX OIIMOOK, BO3HUKIIUX TPYAHOCTEH;

OLICHUBATHh COOTBETCTBUE PE3YJIbTATA LEJIA U YCIOBUSM.

CTaBUTh ce0s Ha MECTO JAPYroro 4YeioBeKa B XOJ€ CIOpa WU JHUCKYCCHH
Ha Hay4HYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYTOro.

IOpU3HABATh CBOE MpaBO Ha OMIMOKY HpU peuleHHH (U3NYECKUX 3a7ad WU
B YTBEPXKICHUAX HAa HAYYHBIE TEMBI U TAKOE K€ IIPABO APYIOro.

IMPEAMETHBIE PE3YJIbTATBI

K xoniy o0yuenus B 7 Kjacce npeaMeTHbIC pe3yJIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJIKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YyUAIOIINXCS YMEHUM:

UCTIONIb30BaTh TOHSTHS: (PU3WYECKUEe M XWMHUYECKHE SIBIICHUS, HAOJIOJeHUE,
HKCIIEPUMEHT, MOJIEb, TUNOTE3a, €AMHUIBI (DU3UUCCKUX BEIMYHMH, aTOM, MOJICKYJa,
arperaTHbIE COCTOSIHUS BellecTBa (TBEPIOE, KHUAKOE, ra3000pa3HOEe), MEXaHUUYECKOe
NBUKEHUWE  (paBHOMEpPHOE,  HEpaBHOMEpPHOE,  MPSMOJIMHEHHOE),  TpaeKTopHs,
paBHOAEUCTBYIOIIAs cui, JAedopmanusa (ynpyrasi, IUIACTUYECKasi), HEBECOMOCTb,
COOOIIAOIINECS COCYIbI;

YBEPEHHO pas3nudaTh sBieHus (IudQy3us, TeI0BOE NBIKEHUE YaCTHI] BEIIECTBA,
pPaBHOMEPHOE JIBI)KCHHE, HEPABHOMEPHOE JIBIDKCHHE, WHEPIIHS, B3aMMOJICHCTBHE TeE,
paBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOM OChIO BpallleHUWs, Iepeaadya JdaBICHUS
TBEPABIMU TEJIAMH, KUAKOCTSIMH WM Ta3aMH, aTMOC(PEpHOE [aBlICHWE; TUTaBaHHWE TeT,
MPEBpAILICHUS MEXaHUYECKOW JIHEPruu) IO OMUCAHUI0 MX XapaKTEPHBIX CBOKMCTB H
Ha OCHOBE ONBITOB, JEMOHCTPUPYIOIMIUX JaHHOE (PU3NUYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBICHNUE U3YUYECHHBIX (U3UUECKUX SIBICHUN B OKPY)KAIOIIIEM MUPE
(B TOM uucie (U3NYECKHE SIBICHUS] B TIPUPOJIC: MPUMEPHI JBIKEHUS C Pa3IMYHBIMU
CKOpPOCTSAMHU B KMBOM M HEKMBOM MPUPOJE, TEUCTBUE CUJT TSIKECTH, TPEHUS, YIIPYTOCTH
B PUPO/IE U TEXHUKE, BIUSHUE aTMOC(EPHOTO TaBJICHUS Ha )KUBOW OPTraHU3M, TIJIaBaHUe
peIO, pBIYArM B TeEJE YEIIOBEKa), MPU ATOM IEPEBOAUTH IPAKTUUYSCKYIO 3aaady
B yu4eOHYIO, BBIJICIISITh CYIIECTBEHHBIC CBOMCTBA (TIPU3HAKK) (PU3NUECKUX SBICHUMN;
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ONKCHIBATh M3YUYECHHbIE CBOWMCTBA Tl U (DU3UUECKUE SIBIICHUS, HCIOJb3Ys
¢usnyeckue BeIMUYMHBI (Macca, 00BbEM, IUIOTHOCTH BEIIECTBA, BPEMsl, MYyThb, CPEIHSSA
CKOpOCTb, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Tella, Cujla TPEHHUsI, JaBlIeHue TBEPIOTO
TeNna, JaBJIEHHUE CTOJO0A >KUIKOCTH, BBITAIKHBAIONIAS CHJIa, MeXaHH4Yeckas paboTa,
MOIIIHOCTh, TUIEYO CHJIBI, MOMEHT CHJbI, KOI(DPHUIMEHT TMONe3HOTO JEHCTBUS
MEXaHMW3MOB, KUHETHUYECKas W TMOTCHIHAJIbHAsl SHEPTus), MPH OMHCAHUU MPABUIHHO
TPAKTOBATh (PM3NUYECKUI CMBICI UCIIOJIb3YyEMbIX BEJIMYMH, UX 0003HAUECHUS U €UHUIIbI
¢u3nyecKkux BEIMYMH, HaXOIUTh (OPMYIIbI, CBSA3BIBAIOIIME JAHHYIO (PU3UUYECKYIO
BEJIMYMHY C JPYTMMH BEJIWYUMHAMH, CTPOUTH TIpadUKH H3YYEHHBIX 3aBUCHUMOCTEH
(U3UYCCKUX BEIIMYHH,

XapaKkTepru30BaTh CBOMCTBA TeJ, (PU3WYECKHUE SBJICHUS U TMPOLECCHI, HCIONb3Ys
MpaBWia CIOXKEHUsI cuil (BAOJb OJIHOM mpsiMoii), 3akoH ['yka, 3axoH Ilackans, 3akoH
Apxumena, IpaBUJIO paBHOBECHs phiuara (010Ka), «30J10TO€ MIPABUIIO» MEXAHUKH, 3aKOH
COXPAHEHHSI MEXaHUYECKOW HHEPruu, MpH 3TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3aMKMChIBATh €70 MAaTEMAaTUYECKOE BBIPAKEHHUE;

CTPOUTD MPOCTHIE (PU3NIECKHE MOJICIN PEaTbHBIX 00BEKTOB, IPOIIECCOB U SIBJICHUIA,
BBIJICIISITH TIPH 3TOM CYIIIECTBEHHBIE H BTOPOCTEIICHHBIE CBOMCTBA OOBEKTOB, IIPOIIECCOB,
SBJICHUW, IPUMEHATh (PU3NYECKUE MOAEIN ISl OOBSICHEHUS (PU3UUECKUX MPOLECCOB U
peleHus: yueOHbIX 3a/1a4;

OOBACHATh (PU3MUECKUE SBJICHHUSA, MPOLIECCHl M CBOMCTBAa TEJ, B TOM YHUCIE
B KOHTEKCTE CHUTyallud NpPaKTUKO-OPUEHTHUPOBAHHOI'O XapakTepa, U pemiarh
Ka4yeCTBEHHBIE 3a/1a4H, B TOM YHCIie TPeOYIOIIre YHCICHHOTO OIEHUBAHMUS XapaKTePHBIX
3HAYCHUH (PU3NYECKUX BEIUYUH, TIPU STOM BBIOUPATh aIeKBAaTHYIO (PHU3UIECKYIO MOJIEITb,
BBISIBIIATh TPUIMHHO-CIICJICTBEHHBIE CBS3M W BBICTpAaMBaTh JIOTHYECKYIO IIETIOUKY
paccyXIeHUW C OMOpoW Ha M3Y4YEHHBIC CBOWCTBA (DM3WYECKUX SBICHHM, (QU3NUECKUE
3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

pemrath pacu€THbIC 3a1a4u (B 2—3 ACHCTBUS) IO U3y9aeMbIM TeMaM Kypca (GU3UKH,
BbIOWpasi aJieKBaTHYIO (PU3UUYECKYI0O MOJEJb, C MCIOJIb30BAHUEM 3aKOHOB U (OpPMYIL,
CBSI3BIBAIONINX (PU3NYECKUE BEIMYMHBI, 3aMUCHIBATh KPATKOE YCIOBHE U Pa3BEPHYTOE
pElIeHNEe 3a/layy, BBISBIATH HEJIOCTAIONINE UM U30BITOYHBIE JaHHBIE, 00OCHOBBIBATH
BBIOOp MeETO/la pelIeHUusl 3a/Jayud, HCMOJIb30BaTh CIPABOYHBIC JaHHBIC, MPOBOJUTH
MaTeMaTU4YecKue IMpeoOpa3oBaHUsi W pacy€Thl, OICHUBATh  PEATUCTUYHOCTH
NOJy4YEHHOTO0 3HAa4YeHUs (U3NYECKOM BEIMYMHBI M ONPEAENATh Pa3MEpPHOCThb
(bu3nYeCcKoi BETMYHHBI, TOTYISHHON P PEIICHUH 33]1a4H;

pacro3HaBaTh MPOOJIEMbI, KOTOPhIE MOXHO PEIIUTh MPHU MOMOIIH (PU3MIECKHX
METOJIOB, ¥ TIPeJIaraTh OPUEHTUPOBOYHBIN CIIOCOO PELICHHS, B OMMCAHUH UCCIIETOBAHUS
pacro3HaBaTh  MPOBEpsieMOE€  MPEArNojioKeHue (TUMOTe3y), HHTEPIPEeTUPOBATH
IOJIy4YECHHBIN PE3YJIbTAT;

MPOBOJIUTH OMbBITHI IO HAOMIOJACHUIO (PU3NYECKUX SBJICHUM WM (DUIHIECKUX
CBOMCTB Tel (Auddy3usi, TEIJIOBOE pacCIIUPEHUE Ta30B, SBJICHUE MHEPINH, U3MEHEHUE
CKOPOCTH TMpH B3aUMOJACWUCTBUU TeJ, Iepenaya AaBICHHUS >KUIKOCTBIO U Ta30M,
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NPOSIBJICHUE JICUCTBUS aTMOC(HEPHOTrO ABICHHs, JCUCTBHE MPOCTHIX MEXaHU3MOB):
bopMyIHpoOBaTh MPENOJIOKEHHE (TUIIOTE3Y) O BOBMOKHBIX pe3yIbTaTax HaOI0ICHUH,
CaMOCTOSITEJIHHO COOHMpaTh YCTAaHOBKY W3 HW30BITOYHOTO Habopa 00OpymOBaHWS U
(GbopMyIIUpOBaTh BHIBOHI,

IPOBOJIMTH MPSMBIC U KOCBEHHBIC U3MEPCHUS (U3MUECCKUX BETUYUH (PacCTOSTHUE,
MPOMEXKYTOK BpEMEHH, Macca Tejla, 00bEM Tena, CHWiia, TeMIeparypa, TUIOTHOCTH
KUJKOCTH U TBEPIOTO Tena, Cula TPEHUS CKOJBXKEHUsS, JaBIIEHWE BO3/AYyXa,
BBITAJIKMBAIOIIAS CHJIA, ICUCTBYIOIIAS HA MOTPYKEHHOE B )KUJIKOCThH TENO, KOADPHUITUEHT
MOJIE3HOTO JICHCTBUS TPOCTHIX MEXaHW3MOB) C HCIOJIH30BAHUEM AaHAJIOTOBBIX U
upoBBIX MPUOOPOB, OOOCHOBHIBATH BHIOOP MeTOAa HU3MEpEeHHs, (PUKCHPOBATH
noka3aHusi MpHOOPOB, HAXOAWTHh 3HAYCHHE W3MEPSIEMON BEIUYHMHBI C IOMOIIBIO
YCPEIHEHUS Pe3yIbTaTOB CEpPUU U3MEPEHUI U OLIEHUBATh TOTPEITHOCTh U3MEPEHHU;

NIPOBOJUTh HECIOXHBIC OJKCICPUMEHTALHBIC WCCICJOBAaHMS 3aBHUCHMOCTEH
(GU3NYECKUX BETTMYHH (3aBUCUMOCTHU ITYTH PAaBHOMEPHO B YIIErOCs Tella OT BpEMEHH
JIBIDKEHUS TENa, CHIIBI TPEHHS CKOJBKEHUS OT CHUJIBI HOPMAJIbHOTO JIaBJICHHUS, Ka4yecTBa
00paOOTKM TOBEPXHOCTEH TEM W HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIONIAIA
CONPUKOCHOBEHUS TEJ, CHJIBl YIPYrOCTH OT Y/UIMHCHHS TPYKWHBI, BBHITAIKHUBAIOIICH
CuiIbl OT O0ObEMa MOrPYKEHHOW YacCTH TeJla M OT IUIOTHOCTU JKUIKOCTH, €€
HE3aBHCUMOCTH OT IUIOTHOCTH TeJIa, OT MIYOUHBI, Ha KOTOPYIO MOTPY>KEHO TEN0, YCIOBUM
IUIaBaHUsSl TeJl, YCJIOBUM paBHOBECHS phluara W OJIOKOB): COBMECTHO C YYHUTEIEM
dbopMynHMpoBaTh 3a7a4y W TUIOTE3y HCCIEIOBAaHUS, CAMOCTOSTEIBHO IUIAHUPOBATH
UCCIICIOBAaHNE,  CaMOCTOSTENILHO  COOMpPAaTh  DKCIEPUMEHTAIBLHYIO  YCTAHOBKY
C MCTIOJIb30BAaHUEM HHCTPYKIIUH, TIPEACTABIIATH MOJYy4EHHBIE 3aBUCUMOCTH (PU3NIECKUX
BCJIMYMH B BHUAC TaOMUIl W TpaduKOB, OICHWUBATH ITOTPEITHOCTH, JICNAaTh BBIBOIBI
0 pe3yibTaTaM UCCIICIOBAHUS;

coOIoIaTh MpaBWJia TEXHUKHA O€30MacHOro Tpyaa MpH pabdoTe ¢ J1abopaTOpHBIM
000pyIOBaHUEM;

yKa3bIBaTh TMPHUHIUIIEI JIEUCTBUS MPUOOPOB MW TEXHUUYECKUX YCTPONCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIIAIONTUECS COCYABI, OapOMETp, phluar, MOABUKHBIA U
HETIOJIBMKHBIN OJIOK, HAKIIOHHAS TIOCKOCTH;

XapaKTepU30BaTh TMPHUHIMIBI JACHCTBUS W3YYCHHBIX NPUOOPOB, TEXHHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKHUX IPOIIECCOB C OMOPOM HAa MX OMHUCAHHS (B TOM YHUCIE:
MOJIIUITHUKY, YCTPOMCTBO BOJIOMPOBOJA, THAPABIMYECKHUI mpecc, CUPOH, MaHOMETD,
BBICOTOMED, TOPIIIHEBOM HACOC, APEOMETP), UCTIOJIb3YsI 3HAHUSI O CBOMCTBAX (PUBMUECKUX
SIBIICHUY 1 HeOOXoMUMbIe (Pr3NUIeCcKre 3aKOHBI U 3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMBI M CXEMAaTHYHBIE PHCYHKH W3YYCHHBIX TEXHHYECCKUX
YCTPOKMCTB, U3MEPHUTEIIbHBIX MPHOOPOB M TEXHOJIOTHYCCKUX IMPOIIECCOB MPHU PEIICHUN
y4eOHO-TIPaKTHICCKUX 3a]1a4;

IPUBOJUTH TPUMEPHl (HAXOAWTh HHGOPMALUIO O TPHUMEPAX) MPAKTUIECKOTO
WCIIOJIb30BaHUST (PU3NYECKUX 3HAHWUW B TIOBCEJHEBHOM KM3HU [JIsI OOecTeueHus
0€30MacHOCTH TMpH OOpallleHWH C MpUOOpaMU U TEXHUYECKUMH YCTPOMCTBAMU,
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COXpaHEHUS 310POBbs U COOIIOACHNSI HOPM SKOJIOTMUECKOI0 TOBEIEHUS B OKPY KaOILEH
cpexe;

OCYIIECTBJIATH OTOOP MCTOYHHUKOB HH(POPMaUUU (PUINYECKOTO COJAEPIKAHUS
B IHTEepHETE, CAMOCTOATENILHO (POPMYIMPYS IOUCKOBBIN 3aIIPOC, HA OCHOBE UMEIOIINXCS
3HaHUM U MyTEM CpPaBHEHUS Pa3IMYHBIX UCTOYHUKOB BBIIEIATH HH(POPMALIKIO, KOTOpas
SBIIIETCS MPOTUBOPEUMBOM MIIM MOXET ObITh HEJOCTOBEPHOI;

UCMOJb30BaTh IpPH  BBIIOJHEHUM YYEOHBIX 3aJlaHuil  HayYHO-TIOMYJISIPHYIO
auTeparypy (U3NYECKOro COAEp)KaHMs, CIPaBOYHBIE MaTepuaibl, PEecypchl CETU
WutepHer, BiageTh nNpuéMamMu KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAITKN U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbBIE KPAaTKUE MUCbMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
2—-3 WCTOYHMKOB HMH(pOpMaLUU (PU3MUECKOrO COAEpX aHUs, B TOM YHUCIE MYyOIMYHO
JieNlaTh KpaTKUe COOOIIEHMsI O pe3yibTaTax IMPOEKTOB MM Y4E€OHBIX HCCIENOBAHMM,
IPU 3TOM TPaMOTHO MCIOJIb30BaTh M3YYEHHBIN MOHATUIHBIN ammapar Kypca (U3HKH,
COIPOBOKJATh BBICTYIUIEHUE TPE3EHTALUEH;

IIPU BBIMIOJTHEHUN Y4EOHBIX TPOEKTOB U UCCIIEIOBAaHUH pacpeeaTh 00I3aHHOCTH
B IPYIIIE B COOTBETCTBHH C IOCTABJICHHBIMU 33J]a4aMU, CJIEAUTH 3a BHIIIOJHEHUEM IIJIaHa
NEUCTBUM, aJIeKBaTHO OLICHMBATh COOCTBEHHBIM BKJIad B JE€ATEIbHOCTH TPYIIIHI,
BBICTPanBaTh KOMMYHHKAaTUBHOE B3aMMOJICHCTBHE, YUIUTHIBASI MHEHUE OKPYKAFOLIHX.

K koHiy oOyuenus B 8 kiacce nmpeIMeTHbIE pe3ybTaThl Ha yriIyOJIEHHOM YpOBHE
JOJDKHBI OTpaXkaTh C(hOPMUPOBAHHOCTD Y O0YUYAIOIIMXCS YMEHUM:

UCIOJIb30BaTh MOHATHUA (Macca U pa3Mepbl MOJIEKYJI, TETJIOBOE JIBUOKEHUE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHUS BEUIECTBA, KPUCTAIMYECKHE W amMop(dHbIe Tela,
HACBIIIEHHBI W HEHACBIIIEHHBIA map, CrIocoObl M3MEHEHHsS BHYTPEHHEW SHEpruu,
AIIEMEHTAPHBIN 3JIEKTPUYECKUNA 3aps]l, TPOBOAHUKH, MOITYIPOBOJHUKH, ITUAJIEKTPUKH,
VCTOYHUKH ITOCTOSTHHOT'O TOKA, JIEKTPUYECKOE U MArHUTHOE IOJIsI, OITUYECKAsi CUCTEMA)
Y CUMBOJIMYECKH SI3bIK (PU3UKU MPH PEIICHNN YIEOHBIX U MPAKTHUUECKUX 33/1a4;

YBEPEHHO pa3auyarh SBJIEHUS (TEIUIOBOE pacIIUpeHUe (C)KaThe), TEIIOBOE
paBHOBECHE, IIOBEPXHOCTHOE HATSHKEHUE, CMadyMBaHUE, KallWJULIPHBIE SBICHUA,
UCIapeHue, KOHJACHcalus, IUIAaBJICHHE, KpUCTAJUIM3alMsl, KWUIIEHUE, CIOCOObI
Teruionepeadyn  (TEMIONPOBOAHOCTh, KOHBEKIUS, W3JIyUEHHUE), TEIUIOBBbIE IOTEPH,
AIIEKTPU3ALUSA TEJ, B3aUMOJICHCTBHE 3aPSAI0B, IEUCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aWMOJECHCTBUE MAarHUTOB, JEHCTBHE MArHUTHOrO MOJS HAa MPOBOAHUK
C TOKOM) IO ONHMCAaHUI0O MX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrno3HaBaTh NPOSBICHUE U3YUYECHHBIX (PU3NUECKUX SIBICHUI B OKPYXKAIOLIEM MUPE
(B TOM uncie pu3nYecKue BJICHUS B IPUPOJIE: TOBEPXHOCTHBIE U KATUIUIIPHBIC SIBJICHUS
B IIPUPOJIE, KPUCTAIUIBI B IpUpOE, n3itydeHne CoiHila, 3aMep3aHrue BOIOEMOB, MOPCKHE
Opu3bl, 00pa30BaHUE POCHI, TYMaHa, WHEs, CHETa, dJICKTPUUECKHUE SBJICHUS B aTMocdepe,
AJIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE Mojie 3eMJH, Aper( MOJI0COB, POJb
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MarHMTHOTO TOJS Ui JKU3HU Ha 3emile, MOJSIPHOE CHUSHHUE), MPU 3TOM IEPEBOJIUTH
IPAaKTHUYECKYIO 3aJadyy B y4eOHYIO, BBIIEIATH CYIIECTBEHHBbIE CBOMCTBA (IPU3HAKH)
(u3HYECKUX SABICHUI;

ONKCHIBATh HM3YYECHHBIE CBOWCTBA Te€I M (DU3UYECKUE SBIICHHS, HCIHOJb3YS
bu3nueckrue BETUYMHBI (TeMIepaTypa, BHYTPEHHSS JHEPrusi, KOJUYECTBO TEIUIOTHI,
paboTta rasza, ynaenbHas TEIJIOEMKOCTh BEIIECTBA, YJAEJIbHas TEIUIOTa IUIABJICHHUS,
yaedabHas TeIuloTa NapooO0pa3oBaHMs, yJelbHas TEIJIOTa CropaHusl TOILIUBA,
KOO(PUIUEHT IOJIE3HOTO JEUCTBUS TEIJIOBOM MAaIIMHBI, OTHOCHUTEIbHAsI BIAXKHOCTh
BO31yXa, OJJEKTPUYECKUH 3apsl, Cujla TOKa, DJIJIEKTPUYECKOE  HaIpsHKEHUE,
COIPOTHUBIIEHHE MTPOBOAHMKA, DJ[C B IENTH NOCTOSTHHOT'O TOKA, JIEKTPUYECKOE YAECIBHOE
COIIPOTUBJIEHHE BELIECTBA, Pa00OTa U MOLIHOCTh 3JIEKTPUUECKOT0 TOKA), IPU OMUCAHUU
IPAaBUIILHO TPAKTOBATh (PU3NUYECKUI CMBICII UCIIOIb3yEMbIX BEJIMUNH, UX 0003HAYEHUS U
€IMHULBI (PU3MYECKUX BEJIUYMH, HAXOAUTh (OPMYINbI, CBS3BIBAIOIINE JIAHHYIO
(U3MYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMM, CTPOUTH TpaUKu H3Y4EHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEIUYUH;

XapaKkTepu30BaTh CBOMCTBA Tel, (M3UUYECKUE SIBJICHUS W TMPOLIECCHI, UCIOIB3YS
OCHOBHBIE TOJOKEHUSI MOJEKYJISIPHO-KUHETUYECKOM TEOpPUH CTPOCHHS BEILECTBA,
yYpaBHEHHUE TEIJIOBOrO OallaHca, 3aKOH COXPAaHEHHUs 3JIEKTPUYECKOIro 3apsiaa, 3aKOH
KynoHa, npuHIMI Cynepo3uIUu JJIEKTPUYECKHUX N0JIeH, 3akoH OMa I ydacTKa LelH,
npaBuna Kupxroga, 3akon Oma 1 monHo unenu, 3akoH Jlxoyns-JleHua, 3akoH
COXpaHEHUS! PHEPruu, MPH 3TOM Pa3IUYaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €ro
MaTEeMaTUYECKOE BhIPAKEHUE,;

CTPOMUTH NMPOCThIE PUZNUECKHE MOIETIU PEATbHBIX OOBEKTOB, MPOIIECCOB U SBJICHU,
BBIJICJISATH TIPU 3TOM CYIIECTBEHHBIE U BTOPOCTENEHHBIE CBOWCTBA OOBEKTOB, MPOIIECCOB,
SBJICHUW, IPUMEHATHh (PU3NYECKUE MOAENN ISl OOBSICHEHUST (PU3NUECKUX MPOLECCOB U
pelieHus y9eOHbIX 3a7a4;

OOBSICHATh (DU3MUECKUE SIBICHUS, MPOLECCHl W CBOMCTBA Tel, B TOM YHCIE U
B KOHTEKCTE€ CHUTyalUid NPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, U pelarhb
KayeCTBEHHBIE 3a/1a4H, B TOM YHCIIe TPEOYIOIIMe YNCICHHOT O OLEHUBAHUS XapaKTEPHBIX
3HaYeHUH (PU3NYECKUX BEIINYUH, IIPU 3TOM BbIOHUPATh aJeKBaTHYIO (PU3UYECKYIO MOJIENb,
BBISABJIATh IPUYMHHO-CICACTBEHHBIE CBA3M W BBICTPAUBATH JIOTMYECKYIO LIEMIOYKY
paccyXJIeHUI C OMOpol Ha M3Y4YEHHbIE CBOWCTBAa (PM3MYECKUX SABJICHUH, (prusnueckue
3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIN;

YBEPEHHO peliaTh pacyETHRIE 3a]1a4u (C onopoi Ha 2—3 ypaBHEHHUS) MO U3y4aeMbIM
TeMaM Kypca (U3MKH, BBIOMpas aIeKBaTHYIO (PU3NYECKYIO MOJEINb, ¢ UCIOJIb30BAHUEM
3aKOHOB W (OpMYJI, CBS3bIBAIOIIMX (PU3NYECKHE BEIUMYMHBI, 3aMUCHIBATh KPATKOE
yCIIOBUE M PAa3BEPHYTOE pEUICHUE 3a/a4U, BBISABIATH HEJOCTAIOUIUE WU U30BITOUHBIE
JlaHHbIE, OOOCHOBBIBATH BBHIOOP METO/a PELICHUs 3aJaud, UCIONb30BaTh CIIPABOYHBIC
JaHHbIE, TPUMEHATb METOJAbl aHAJIW3a pPa3MEpPHOCTEH, HCIOJIb30BaTh Ipaduueckue
METOJbl peIlleHUsl 3aJad, MPOBOAMTH MaTeMaTH4YecKue MpeoOpa3oBaHMs U PacCUEThl,
OLEHUBAaTh PEATUCTUYHOCTh IOJYYEHHOTO 3HAYeHHMs] (U3HUECKOH  BEIMYUHBI
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U ONpEeNeNsITh Pa3MEPHOCTb (PU3UYECKONM BEIUYUHBI, TMOJIYYCHHOW TMpPU PEIICHUU
3ajauu;

pacro3HaBaTh MPOOJIEMbI, KOTOPhIE MOXHO PEIIUTh MPHU MOMOIIHA (PU3MUIECKHX
METOJIOB, ¥ TIpeJIaraTh OPUEHTUPOBOYHBIN CIIOCOO PELICHMS, B OMMCAHUH UCCIICTOBAHUS
pacrno3HaBaTh  MPOBEPSIEMOE  MPEANONOKEHUE  (TUIOTE3Yy), HHTEPHPETUPOBATH
IIOJIYYEHHBIN PE3yNbTaT;

MPOBOJIUTH OMBITHI 110 HAOIIONECHUIO (PU3UYECKUX SIBICHUN WM (PU3MUECKUX CBOMCTB
Ten (KamWUIApHBIE $IBJICHUS, 3aBUCHMOCTh JIaBIE€HHUs BO3AyXa OT €ro oo0béMa W
TeMIIEpaTypbl, CKOPOCTU MpoIiecca OCThIBaHMs (HarpeBaHMs) MpPHU HU3TYYEHHUH OT IIBEeTa
U3JIydarolel (Ioriomaroeil) MOBEpXHOCTH, CKOPOCTh UCTIAPEHUS BOABI OT TEMIIEpaTyphl
KUJIKOCTU W TUIOIAQAM €€ TMOBEPXHOCTH, OJJIEKTpHU3allds TeJl U  B3aUMOJCHCTBUE
AIIEKTPUYECKUX  3apsi/IOB, B3aMMOJICEHCTBUE TMOCTOSIHHBIX MAarHMTOB, BU3YyaJU3alUs
MarHUTHBIX TOJIEH MOCTOSHHBIX MAarHUTOB, JAEWCTBUSI MarHUTHOT'O TOJISI Ha MPOBOAHMK
C TOKOM, CBOMCTBa 3JIEKTPOMArHUTA, CBOMCTBA 3JIEKTPOABHUIraTelNsl MOCTOSHHOIO TOKA):
dbopMynupoBaTh MpoOBEpseMOe MPEANONOKEHNE (TUIIOTE3y) O BO3MOXKHBIX pe3yJbTaTax
HAOJMIONICHUH, CaMOCTOATENBHO COOMpaTh YCTAHOBKY W3 HM30BITOYHOrO Habopa
000pyIOBaHMS, OMUCHIBATH XOJ] OMbITa U (POPMYTHUPOBATH BHIBOIBI;

MPOBOJIUTH MPSIMbIE M KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BETMYHUH (TeMIeparypa,
OTHOCUTENbHAS BIQXKHOCTh BO3/lyXa, CHJIa TOKA, HANPSKEHHE, YelbHas TeMJI0EMKOCTD
BEIIIECTBA, COMPOTUBIICHUE MPOBOJHMKA, pabOTa U MOILHOCTH 3JIEKTPUUYECKOTO TOKA)
C WCIIOJIb30BAaHUEM aHAJIOTOBBIX U IU(PPOBLIX MPUOOPOB, OOOCHOBHIBATH BHIOOP METO/1a
U3MepeHusi, (UKCHUPOBATh MOKa3aHUS MPUOOPOB, HAXOAWUTh 3HAUCHUE H3MEpSIeMOU
BEJIMYMHBI C TOMOIIBI0 YCPEAHEHHsI PE3yJbTaTOB CEpPUM W3MEPEHUl U OLIEHWBATh
IIOI'PELIHOCTh U3MEPEHUN;

IPOBOJUTH OKCIIEPUMEHTAILHBIE HCCICIOBAaHUS 3aBUCUMOCTEH  (U3NIECKUX
BEJIMYMH (3aBUCUMOCTh JIaBJICHHUS BO3AyXa OT €ro o0béMa W HarpeBaHus WIH
OXJIXKJICHUS, HCCIENIOBAaHUE SBJICHUS TEIUIOOOMEHAa MPU CMENIMBAHUHM XOJIOJHOM U
ropsiueid BOJbI, 3aBUCHMOCTb COIMPOTUBIICHHUS MPOBOJAHMKA OT €ro JJIMHBI, TUIOIIAAH
MOTIEPEYHOr0 CEYEHHS U YAETIHHOTO COPOTUBIICHUS BEIIECTBA TPOBOIHUKA, CUJIBI TOKA,
MPOTEKAIOIIETO Yepe3 MPOBOJHMUK, OT HAIpPSKEHUS HAa MPOBOJHHKE, HCCIEIOBaHUE
MOCJIEAOBATEIbHOIO ¥ MapajUIeIbHOIO  COEAMHEHUN MPOBOJIHUKOB): COBMECTHO
Cc yuureneMm (opMynupoBaTh 3aqady M THUIOTE3y MCCIETOBAHUS, CAMOCTOSTEIBHO
IUIAaHUPOBATh  UCCIIEZIOBAaHUE, CAMOCTOSITEIbHO COOMpPATh  HKCIEPUMEHTAIbHYIO
YCTaHOBKY C HCIIOJIb30BaHUEM HMHCTPYKIHWH, MPEACTABIATH MOJYy4YEHHBIE 3aBUCUMOCTHU
¢bu3nyecKuX BEIMYMH B BHJE TaONHIl U TpaduKOB, OICHUBATh MOTPEITHOCTH, JENaTh
BBIBOJIBI IO PE3YJIbTaTaM MCCIICTOBAHNUS;

coOmomaTh TMpaBuJia 0€30MacHOro Tpyaa Tmpu  padore ¢ JabopaTOpHBIM
000pyI0BaHHUEM;

XapaKkTepU30BaTh MPUHIMMBI JACUCTBUS HW3YYEHHBIX HPUOOPOB, TEXHUUYECKUX
YCTPOMCTB M TEXHOJIOIMYECKHUX TPOLIECCOB C OMOPOM HAa MX ONMUCaHUA (B TOM YHCIE:
cHUCTeMa OTOIUIEHUS JOMOB, TUTPOMETp, MapoBas TypOMHA, aMmIepMeTp, BOJIbTMETP,
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CUETUYMK FJIEKTPUUECKON DHEPIUH, JIEKTPOOCBETUTENIbHbIE IPUOOPHI, HarpeBaTEIbHbIC
AJIEKTPOIIPUOOPHI (IpUMEPBI), NPEAOXPAHUTENN U UX IPUMEHEHUE B OBITY U TEXHUKE,
IIPUMEHEHUE  TOCTOSIHHBIX  MAarHWTOB,  JJEKTPOMAarHUTOB,  DJIEKTPOJABHUTATEIb
MOCTOSIHHOTO TOKAa), WCIOJNb3ysl 3HAHHMS O CBOMCTBaX (DU3MYECKUX SIBJICHUIA,
HE0OX0MMbIe (PU3HYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacrno3HaBaTh NPOCThIE TEXHUYECKHUE YCTPOMCTBA W HU3MEPUTENIbHBIE MNPUOOPHI
10 CXEMaM U CXEMaTUYHBIM PUCYHKAM (JKHJKOCTHBII TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETpP, JBUTATEb BHYTPEHHETO CrOpPaHUs, 3JIEKTPOCKOIL, PEOCTaT), COCTABIIATH
CXEMBbI JJIEKTPUYECKUX LENEeW C MOCIEAOBATEIbHBIM M NapaJUICIbHBIM COEIUHEHUEM
JJIEMEHTOB, pa3inyas YCJIOBHbIE OOO3HAYEHUS HJIIEMEHTOB OJJIEKTPUYECKHUX Ieneil,
UCIIOJIb30BaTh CXEMBI M CXEMaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKHUX YCTPONCTB,
U3MEPUTEIbHBIX NPUOOPOB U TEXHOJOTMYECKUX IPOLIECCOB IPU PELIEHUH Y4eOHO-
IIPAKTUYECKUX 3a7a4;

OPUBOAMUTH MpHUMEPHl (HaXOoAWTh HH(POPMALMI0 O IpHUMEpax) MNPaKTUYECKOrO
UCTIONb30BaHUS (PU3MUECKUX 3HAHUW B TOBCEIHEBHOM >KM3HU [JIsI OOecreueHus
Oe3omacHOCTH TpU OOpalleHud C NpuOOpaMH M TEXHUYECKHMH YCTPOHCTBaMH,
COXPAHEHMS 310POBbsI U COOTIOEHUS HOPM 3KOJIOTMYECKOr0 MOBEAEHUS B OKPY KaroIIEn
cpexe;

OCYILECTBJISITh MOUCK HH(pOpMaluu Qu3ndeckoro conepxkanus B HHTepHere,
CaMOCTOATEIbHO (GOPMYNIUPYSl NOUCKOBBIM 3allpoc, HA OCHOBE MMEIOIIMXCS 3HAHUM U
CpaBHEHUS JOIOJHUTEIbHBIX HCTOUHUKOB BBIACIATh MH(OPMAIIUIO, KOTOpas SBISETCS
MPOTUBOPEUHUBON UITU MOKET OBITh HETOCTOBEPHOM;

UCIOJIb30BaTh MpPU  BBINOJHEHUWU YYEOHBIX 3aJaHU  HAYYHO-TIOMYJISIPHYIO
auTepaTypy (U3HUECKOrOo COAEp)KaHUs, CIPAaBOYHbIE MAaTEpHaNbl, PECYpChbl CETH
Wutepuer, Biaaerb MNpuéMaMud KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3zoBaHUs
uH(OpMAIKU U3 OTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE M KPAaTKHE YCTHBIE COOOIIEHHs, 0000Imas

UH(GOPMAIUIO M3 HECKOJBKUX HCTOYHHMKOB (DM3UYECKOTO COACPXNAaHHS, B TOM YHUCIE
nyOJIMYHO  TMPEACTaBIATh  PE3yJabTaTbl  MPOEKTHOM  WJIM  HCCIEN0BATENbCKOMN
JEATENbHOCTH, TP 3TOM I'PAMOTHO MCIOJIb30BAaTh W3yYEHHBIN MOHATHMHBIA arrapar
Kypca (U3MKH, COMPOBOXKIATh BBICTYINICHUE MPE3ECHTAIUEH;
IOpU BBIIOJIHEHUU YYEOHBIX IPOEKTOB U MCCIEAOBAHUN (PU3MUECKUX IPOLIECCOB
pacrpeensaTe 00s13aHHOCTH B IpYIIE B COOTBETCTBUHU C IMOCTABJICHHBIMU 3a/layaMu,
CIICIUTHh 3a BBINOJHEHHEM IUIAHA [JEWCTBUM WM KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHMBAaThb  COOCTBEHHBIM  BKJIaJ B  JEATEIbHOCTb  TPYIIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE B3aUMOJICUCTBHE, MPOSIBIIAS TOTOBHOCTh pPa3peliaTh KOH(IUKTHI.

K xoniy o6yuenus B 9 kjiacce npeaMeTHbIE pe3yJbTaThl HA YTIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YyUAIOIINXCS YMEHUM:

UCIIOJIb30BaTh TOHSTHS (CHUCTeMa OTCUYETa, OTHOCUTEIBHOCTh MEXaHHYECKOTO
JIBIDKEHUS, HEBECOMOCTh M TIEPETPY3KHU, IEHTP TSHKECTU, MEXaHUYECKHE BOJIHBI, 3BYK,
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uH(}pa3BYK U YIbTPa3BYK, AJIEKTPOMArHUTHBIE BOJHBI, PEHTTEHOBCKOE W3IIyUYCHHUE,
IIKajga 3JEKTPOMArHUTHBIX BOJIH, HICTOYHUKHU CBETA, OJM30PYKOCTh U JAIbHO30PKOCTD,
CIEKTPhI MCIYyCKaHUS W TIOTJIOMICHUS, anbda-, 0eTa- U raMMma-u3aydeHus, HU30TOIIbI,
sIepHas ¥ TEPMOsICpHAs PHEPreTUKA) U CUMBOJIMYCCKUN S3BIK (DU3UKHU TIPH PEIICHUN
y4eOHBIX U TPAKTUYCCKUX 3a/1a4;

YBEPEHHO pa3jinyarh SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOIMHEHHOE
JBIKEHUE, PAaBHOYCKOPEHHOE MPSMOJMHEWMHOE JBWIXKEHUE, CBOOOJHOE MaJeHue Tel,
JIBIDKEHUE TI0 OKPY>KHOCTH, B3aMMOJICHCTBUE TEJ, PAaBHOBECHE MaTepUaIbHOM TOYKH,
PEaKTUBHOE NBI)KCHHE, HEBECOMOCTb, KOJeOaTeTbHOE IBUKEHUE (TapMOHHYECKUE,
3aTyXawllre, BbIHYXKJCHHbIE KOjeOaHWs), pPE30HAHC, BOJHOBOE  JIBI)KCHUE
(pacripocTpaHeHUe W OTPaKEHHE 3BYKa, HHTepPepeHIus ©u JUPPaKIUs BOJH),
NPSIMOJIMHEMHOE PpAaclpOCTpaHEHUE, OTPaKEHHE U TMPEIOMJIEHUE CBETa, IOJIHOE
BHYTPEHHEE OTPAKEHHE CBETa, pa3JIOKeHHEe Oenoro cBeTra B CHEKTP M CIOXKEHHE
CIEKTPAJIbHBIX LIBETOB, €CTECTBEHHAs PaJMOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOrO
CTHIEKTpa W3TYyYEHHUS) MO OMUCAHUIO WX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOINUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE N3YUCHHBIX (DU3UICCKUX SIBICHUI B OKPYXKAIOIIEM MUPE
(B ToM yncne pu3udecKkre SBICHUS B IMIPUPOJIC: MPHIUBBI M OTJIUBBI, IBFDKCHHE TITAHET
CoJIHEeUHOU CUCTEMBI, PEaKTUBHOE JBUKEHHUE KUBBIX OPraHU3MOB, BOCIIPHUITHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICEHUE, CEHCMHUYECKHE BOJHBI, I[yHAMH, 5XO, I[BETa TeT,
ONTUYECKHE  SBJICHUS B  TPUpOJAE, OWOJIOTMYECKOE  JICUCTBHE  BUAMMOTO,
yIbTPAPUOIETOBOTO U PEHTICHOBCKOTO H3JYyYEHHH, €CTECTBEHHBIH pPaJUOaKTHUBHBIN
($OH, KOCMUYECKHE JTydH, PATHOAKTUBHOE U3ITYICHHIE TIPUPOTHBIX MUHEPAJIOB JCHCTBHE
paIMOAaKTHBHBIX M3JYUCHWH Ha OpraHW3M 4YeJOBEKa), MPH OSTOM IEPEBOIUTH
MPaKTUYECKYIO 3a7a4yy B y4eOHYIO, BBIIEISATH CYIIECTBEHHBIE CBOMCTBa (TPU3HAKH)
(bU3HYECKUX SBIICHUI;

ONKCHIBATh WM3YUYCHHBIE CBOWCTBA Tel H (DU3UYECKUE SIBICHUS, WCIOIb3Ys
dbusnueckre BETUYUHBI (CPEIHSSI 1 MTHOBEHHAs! CKOPOCTh TeJla MpPU HEPABHOMEPHOM
JBIDKEHUW, YCKOPEHHWE, IMEePEeMENICHHEe TMPH PaBHOYCKOPEHHOM MPSIMOJUHEHHOM
JIBUYKEHUH, YTIIOBasi CKOPOCTh, IIEHTPOCTPEMUTETLHOE YCKOPEHUE, CUila TPEHHUsI, CUiia
YIIPYTOCTH, CUJIA TSXKECTH, YCKOPEHHE CBOOOIHOIO MajJeHus, BEC Tela, IIEHTP TAKECTU
TBEPOIO TeJa, UMITYJIbC Tela, UMITYJIbC CUJIbl, MOMEHT CHUJIbI, MEXaHH4YecKasi paboTa u
MOIIIHOCTh, TMOTEHIMAIbHAS HSHEPrus Tella, MOAHSATOrO0 HaJ TOBEPXHOCTHIO 3E€MIIH,
MOTCHIIMAIbHAS JHEPTrUs CXATOW TPYKWHBI, KHHETHYECKAs DHEPrus, IOJHas
MEXaHU4YecKasi HEprus, MEepUoJl U 4acToTa KojeOaHuM, Mepuoj] MaTeMaTU4eCKOro u
MPYKUHHOTO MAasTHUKOB, JIJTMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTH
CBETa, IMOKa3aTeiab IMPEJOMJICHUS Cpeibl), MPU OMUCAHUM TPABUIBHO TPAKTOBATH
(bu3MUeCKUil CMBICT UCTIONB3YEMbIX BEIMUUH, UX 0003HAYEHUS U €UHULIBI (PU3MUECKUX
BEJIMYMH, HAXOIUTHh (OPMYJbI, CBS3BIBAIOIIUE MaHHYIO (U3MYECKYI0 BEIUYUHY
C JPYTUMU BEIMYMHAMH, CTPOUTH TPAPUKU H3YyYEHHBIX 3aBUCUMOCTEH (HU3HUECKUX
BEJIMYMH;
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XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKHUE SBJICHUS U TMPOLECCHI, HUCIONb3YS
3aKOH COXPAHEHUs SHEPIHH, 3aKOH BCEMHPHOIO TATOTEHUS, MPUHLUI CYNEPIO3ULINN
CWJI, TPUHLMN OTHOocuTenbHOCTH ['anunes, 3akoHbl HbprOTOHA, 3aKOH COXpaHEHUs
MMITYJIbCa, TEOPEMY O KMHETHYECKOU dHEpPruu, 3aKoH ['yka, 3akoH bepHyinnu, 3aKOHBI
OTPaXEHMSI U TMPEIOMJICHUSI CBETa, (POPMYNy TOHKOHM JIMH3BI, IJIAHETAPHYIO MOJEIb
aToOMa, HYKJIOHHYIO MOJENb AaTOMHOIO SJpa, 3aKOHbl COXPAaHEHUs 3apsoBOro H
MaccoBOrO YHCENI MpPU SAJIEPHBIX PEAKLUAX, I[PU OTOM pazaudarb CIOBECHYIO
(bopMyIMPOBKY 3aKOHA U €r0 MAaTEMaTUYECKOE BbIPAKEHHUE;

CTpPOUTH (PUBNYECKUE MOJEIH peaJbHbIX OOBEKTOB, MPOLECCOB M SBICHUI,
BBIJICJISITH IIPU 3TOM CYLIECTBEHHBIEC U BTOPOCTEIIEHHbIE CBOMCTBA O0BEKTOB, IPOLIECCOB,
SBJICHUW, IPUMEHATh (PU3NYECKUE MOJAENU ISl OOBSICHEHUST (PU3NUECKUX TPOILECCOB U
pelieHus yueOHbIX 3a7ady;

OOBSACHATH (PU3UYECKUE SBJICHHS, MPOLIECChl M CBOMCTBA TE€J, B TOM YHUCIE
B KOHTEKCTE€ CHUTyaluld MPaKTHKO-OPUEHTHUPOBAHHOIO XapakTepa, M pelarh
Ka4yeCTBEHHBIE 3a/1a4H, B TOM YHCIIe TPEOYIOIME YNCICHHOT O OIEHUBAHUS XapaKTEPHBIX
3HAYCHHUH (PU3UYECKUX BEIINYUH, TIPU 3TOM BBIOUPATh aIEKBaTHYIO (PU3UUECKYIO MOIEITb,
BBISIBJISITh NPUYMHHO-CIIECACTBEHHBIE CBA3M W BBICTPAUBATH JIOTMYECKYIO LIETIOYKY
paccyxJeHui u3 2—3 maroB ¢ Onopoil Ha U3y4EHHbIE CBOMCTBA (PU3MUECKUX SIBJICHUM,
¢uznyeckue 3aK0Hbl, 3aKOHOMEPHOCTU U MOJIEINH;

YBEPEHHO pellaTh pacu€THBIE 3aJayd N0 M3y4aeMbIM TeMaM Kypca (pusmkw,
BBIOMpAsi aeKBaTHYIO (U3MUYECKYI0 MOJIENb, C MCIOJb30BAaHUEM 3aKOHOB U (POPMYII,
CBSI3BIBAIOIINX (DPM3MYECKUE BEIMYMHBI, 3aIIUCHIBATh KPATKOE YCJIOBUE U PA3BEPHYTOE
pellleHHUEe 3aJa4yM, BBIABISATh HEJOCTAIOIINE WM U30BITOUYHBIE JAaHHBIE, OOOCHOBBIBATH
BBIOOp MeETO/la pelIeHHUs 3a/layd, HCIOJb30BaTh CIPABOYHbBIC JIaHHbBIE, MPUMEHSTh
METO/Ibl aHaIM3a Pa3MEPHOCTEN, MUCIONb30BaTh Ipaduueckrue METOIbl PelleHUs 3a1ad,
IPOBOJIUTH MaTeMaTHUECKHUE MPeoOpa3oBaHusl U PacUYEThl, OLIEHUBATh PEATMCTUYHOCTh
NOJy4YEHHOTO 3HAa4YeHUs (U3NYECKOW BEIMYMHBI U  ONPEAETSTh Pa3MEpPHOCTh
(bu3nyecKoil BETMYUHBI, TOJTYYSHHOMN NP PEIICHUH 3a]1a4H;

pacro3HaBaTh MPOOJIEMbI, KOTOPhIE MOXHO PEIIUTh MPH MOMOIIN (PU3NIECKUX
METOJIOB, U IIpe/jIaraTb OPUEHTUPOBOUYHBIN CIIOCOO pelIeHus, B OMMCAHUH UCCIIeI0BAaHUS
pacrno3HaBaTh MpPOBEpsSEMOe MPEINONIOKEeHHE (TUIOTE3y), OLIEHUBATh MPABUIBLHOCTD
MOPSIIKA MMPOBEJACHUS UCCIIEIOBAHUS, UHTEPIIPETUPOBATD IMOTYYECHHBIN pe3yJIbTar;

OPOBOJUThH OMNbBITHl 1O HAOJIOIECHUIO (PU3NYECKUX SABJICHUH WU (U3HYECKUX
CBOMCTB Tell (M3y4eHHE BTOPOro 3akoHa HbI0TOHA, 3aKOHA COXpaHEHHUs SHEPIrUU, 3aKOHA
COXPAaHEHMS UMITYJIbCa, TEHCTBUE 3aKOHA bepHYyIIIM 1 BO3HUKHOBEHUE MOIBEMHOM CHUJTBI
KpbUJIa, 3aBUCUMOCTh IEpHOJa KOoieOaHWW MPYKMHHOTO MasTHUKA OT Macchl Ipy3a U
XKECTKOCTU TPYKUHBI W HE3aBUCHUMOCTh OT AaMIUIMTYAbl MajblX KOJEOaHH,
OpSMOJIMHEWHOE pPACIpPOCTPAaHEHHE CBETa, pa3oXKeHHe Oelloro cBeTa B CIEKT,
U3Yy4€HUE CBOMCTB N300pakeHNUs B IJIOCKOM 3€pKajie U CBOWCTB M300pakeHUs IIpeaMeTa
B coOuparoleit JuH3e, HaOMI0IeHNE CIUIOMIHBIX U JMHEWUYaThIX CIIEKTPOB MU3IIy4EHUs):
bopMynupoBaTh MPOBEPSEMOE MPEION0KEHNE (TUIIOTE3Y) O BOBMOXKHBIX pe3yIbTaTax
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HAOJIIOICHUM, CaMOCTOSITEIbHO COOMpaTh YCTAHOBKY M3 U30BITOYHOrO Habopa
000py0BaHMsI, OMUCHIBATH X0 ONBbITa U (OPMYJIUPOBATH BHIBOJIBI;

MPOBOJIUTH TIPU HEOOXOAMMOCTH CEPHUI0 MPSIMBIX U3MEPEHUH, ONpenessis cpeaHee
3HAYCHHE W3MEpSEMON BEJIMYMHBI U OMPEAETss MOTPEHIHOCTh PE3YJIbTaTOB MPSMBIX
U3MepeHnid, 000CHOBBIBAThH BBIOOP crioco0a u3MepeHus (M3MEpPUTEILHOIO MpUoopa);

IIPOBOJIUTh KOCBEHHBIE M3MEpPEHUs (U3NYECKUX BEIMUYUH (CPEIHSSA CKOPOCTh H
YCKOpEHHUE Tella MPU PaBHOYCKOPEHHOM JIBM)KEHUHU, YCKOPEHHE CBOOOJHOTO Ma/leHus,
KECTKOCTh TPYXKUHBI, KOIPOUIIMESHT TPEHUS CKOJIBKCHHS, MEXaHW4yeckas pabora u
MOII[HOCTb, YaCTOTa U NMEPHO KOJIeOaHU MaTeMaTUYECKOro U MPY>KUHHOTO MasiTHUKOB,
(GhOKyCHOE paccTosiHuEe coOMparoiel JUH3BI U €€ ONTHYEeCKas CUila, PaJuOaKTUBHBIN
($hOH) C HCMOIB30BAaHUEM AHAJIOTOBBIX M ITU(MPOBBIX MPUOOPOB: 0OOOCHOBBIBATH BHIOOD
METO/a  U3MEPEHMs, IUIAHUPOBaTh  U3MEPEHHUs, CAMOCTOSTENIbHO  COOMpAThH
HKCIIEPUMEHTAIbHYIO YCTAaHOBKY, BBIUMCISATH 3HAUYEHHE BEJIMYMHBI U aHAJIU3UPOBATH
MOJIyYE€HHbIE Pe3YJIbTaThl, OLIEHUBAS MOTPEUTHOCTD PE3YJILTATOB KOCBEHHBIX U3MEPEHU;

MPOBOJIUTh DKCIEPUMEHTAIbHBIE HCCIENOBAaHUS 3aBUCUMOCTEH  (U3NUECKUX
BEIMYMH (3aBUCMMOCTh IIYTH OT BPEMEHU TMPU PABHOYCKOPEHHOM JABMXKCHUU
0e3 HayalbHOM CKOPOCTH, 3aBHCUMOCTb CHJIBI TPEHHSI CKOJBKEHUS OT CHJIbI
HOPMAJIBHOTO JABJICHHSI, TIEpUOAa KOJIeOaHUI MAaTeMaTHYeCKOr0 MasTHUKA OT JJTUHBI
HUTH, OIpENEJICHUE YCKOPEHUS CBOOOJHOrO NAaJCHHUSA, MCCIEI0BAaHUE HN3MEHEHUS
BEJIMYMHBI U HaNpPaBICHUs WHIYKIIMOHHOTO TOKA, 3aBUCUMOCTb YIJla OTPAKEHUsS! CBETa
OT yrjia MajieHusl, yria IpeJoMJIeHUs OT yria MaJeHus CBETOBOIO Jiyya, UCCIeI0BaHIE
TPEKOB: M3MEPEHUE HHEPruu YaCTHUIIBl MO TOPMO3HOMY MNyTH (1Mo ¢otorpadusam)):
COBMECTHO C yuuTedeM (opMyimpoBaTh 3aJadyy W THIOTE3y HCCIEIOBaHUS,
CaMOCTOSITETIbHO  TIJIAHMPOBATh  HCCJIECNOBAHUE,  CaMOCTOSTENBHO  COOHMpaTh
IKCIIEPUMEHTATBHYIO YCTAHOBKY, MPEACTABIISATH TOTYyICHHBIE 3aBUCUMOCTH (PU3NIECKUX
BEJIMYMH B BHUAE TaOIWI M TpaduKOB, OLEHUBATH IOTPEIIHOCTH, AENaTh BBIBOJbBI
10 pe3yJibTaTaM UCCIeI0BaHUS;

cobmonate mpaBuiia Oe3omacHOro Tpyxa mpu pabore ¢ J1abOpaTOPHBIM
000pyIOBaHHEM;

XapaKTepu30BaTh MPUHIIMIBI JEHCTBUS M3YYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTMYECKHUX IPOIECCOB C OMOPOM HAa MX OMHCAHUS (B TOM YHUCIE:
CHUJOMETpP, TATYMKU TOJOKEHUS, PACCTOSHUSA U YCKOPEHMS, pakera, 3XO0JIOT, OYKH,
NEPUCKOI, (oToarmapar, MUKPOCKOII, TEJIECKOI, ONTHYECKHE CBETOBO/IbI, CIIEKTPOCKOII,
JO3UMETP, Kamepa BuibcoHa), HCOIb3ysl 3HAHKUS O CBOMCTBAaX (PU3NYECKUX SIBICHHUU U
HEOO0XOANMbIE (PU3UUECKHE 3aKOHOMEPHOCTH, HCIIONIB30BAaTh CXEMBI M CXEMAaTUYHBIC
PUCYHKH U3yYEHHBIX TEXHHUYECKHX YCTPONCTB, M3MEPUTENbHBIX MNPUOOPOB U
TEXHOJIOTUYECKUX MPOIIECCOB MPH PEIICHUH Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHIECKHIE
CXEMBI JUIsl IOCTPOSHUSI U300paKEHHH B IJIOCKOM 3epKajie U coOMparoiei TuH3e;

OPUBOAMUTH MpHUMEPhl (HaXOoAWTh HWHGOPMAIMIO O NpUMEpax) MPaKTUYECKOIro
UCTOJb30BaHUS (U3MUECKUX 3HAHUW B TIOBCEIHEBHOM >KM3HU [UIsl oOecreueHus
0€30MacHOCTH TMpH OOpallleHWH C MpUOOpaMU U TEXHUYECKUMH YCTPOMCTBAMU,
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COXPAHEHMS 3I0POBbsI U COOJIOJICHUSI HOPM IKOJIOTUYECKOTr0 MOBEACHUS B OKPY>Karolen
cpene;

OCYIIECTBIIATh MOUCK HWH(pOpManuu (Quznyeckoro conaepxanuss B HTepHere,
CaMOCTOSITEIbHO (POPMYIHMPYS TOUCKOBBIM 3alpoC, HAXOIWUTh IMYTH ONpEIeICHUs
JIOCTOBEPHOCTH TIOJIydeHHOM WHGOpMAIllMd Ha OCHOBE HWMEIOIIUXCA 3HAHUM U
JOTIOJIHATENIbHBIX UCTOYHUKOB;

UCIIONIb30BaTh TMPU  BBINIOJHEHWHM YYEOHBIX 3aJaHUN  HAyYHO-TIOMYJISIPHYIO
auTeparypy (U3NYECKOro COAEp)KaHMs, CIPaBOYHBIE MaTepuaibl, PEecypchl CETU
WutepHer, BiageTh nNpuéMamMu KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAITKN U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

cO3/1aBaTh COOCTBEHHbIE THMCHMEHHBbIE M YCTHBbIE COOOIIEHUSI Ha OCHOBE
uHoOpMaIlMM U3 HECKOJIbKUX MCTOYHUKOB (PU3NYECKOr0 COJEpKAHUS, MyOJIUYHO
MPEACTABIIATh PE3YIbTAThI IPOESKTHON WM UCCIEA0BATEIBCKOMN NEITENBHOCTH IIPU 3TOM
IrPaMOTHO MCIOJIb30BATh WM3YYECHHBIM MOHATHUHHBIA anmapar u3y4aeMoro pasaena
GU3MKK W COMPOBOXKJATh BBICTYIJICHUE TMpe3eHTaluell c y4&ToM 0cOoOEHHOCTEH
ayIUTOPUU CBEPCTHHUKOB.
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TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
Haumenosanue
No KomnnuecTBO
o pa3lesioB U TEM 4ACOR [IporpammHoOe conepxkaHue OcHOBHBIE BU/JIBI JEATETLHOCTH 00YyUYaIOITUXCS

y4eOHOr o nmpeamMeTa

Paznen 1. ®usuka u ee poib

B NO3HAHHUM OKPYKAKIIEro MUPa

1.1 | ®usuka — Hayka 2 @Pu3nka — HayKa 0 IPUPOLE. BrisiBienue paznuuuii Mexay pU3sn4ecKuMu u
0 MPUPOJIE SABnenus npupoapl (37E€MEHThI XUMHUYECKUMHU TTPEBPAIICHUSIMU.
COAEPKaHUs, BKIIOYAIOIME PacnioznaBanne Gpu3ndecKkux sSBICHUM:
MEXKIIPEIMETHBIC CBSI3H). MEXaHUYECKHUX, TEIJIOBBIX, AJICKTPUUYECKUX,
duznyecKkue SABJICHUS: MarHUTHBIX U CBETOBBIX.
MEXaHUYECKHUE, TCIIOBHIE, Hab6monenne u onrcanue GU3ndecKux
BJIEKTPUYECKUE, MATHUTHBIE, SIBIICHUH
CBETOBBIC, 3BYKOBBIC
1.2 | ®usnueckue 4 dusnueckre BeITUUYUHEL. OrnpeneneHue 1EeHbI ISJICHUS Kb
BEJIMYUHBI Pa3zmepnocts. Equnutibt HU3MEPUTEIHHOTO TTpUoOpA.

(u3nYeCKUX BETHUUH.
N3mepenue pusmvecknx
BEJIMYMH. DTaJOHBI.
duznueckure npudopsI.

Lena nenenns. [lorpemnocts
u3mepenuit. [Ipasuna
0e30macHoro Tpyja npu padore
C JIabOpaTOPHBIM
000pyI0BaHUEM.
MexyHapoiHasi cucTema

N3mepenne MMHEeNHbIX pa3MepoB TET U
IIPOMEKYTKOB BPEMEHHU.

OnpeneneHue NOrperHOCTH TP NPSIMBIX
U3MEPECHUSAX.

N3mepenne 00bEMa )XKUIKOCTH 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), YAANEHHBIX
00BEKTOB, OOJBIINUX PACCTOSHUM, MaJIbIX
IPOMEXYTKOB BpeMeHu. O0cyxieHne
IpearaéMbIxX Crioco00B

1.3. | EcrecTtBenHoO-
HaY4YHBI METOA
MO3HAHUS

Kak ¢usuka u qpyrue
€CTECTBCHHBIC HAYKU U3y4YalOT
npupoay. EcTecTBEeHHO-Hay4YHBbI
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
KaKoW-11M00 TMNOoTe3bl, HAaPUMEp, JAITbHOCTh
oJIETa IIApUKa, IIYIIIEHHOIO TOPU30HTAJIBHO,
TeM OoJblle, 4eM OOJIbIle BICOTA ITYCKa.
[TocTpoeHue pocTeNNX MOAETIEH
(bu3HUeCcKUX SABJICHUN (B BUJI€ PUCYHKOB WA
CXEM), HalpuMep, NaJcHue MpeamMera;
MPSMOJIMHENHOE PACIIPOCTPAHEHUE CBETA

Hroro no pazneny
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Paszneu 2. IlepBoHayaibHbIe CBEACHHS O CTPOCHHHU BelleCTBA

2.1 | CtpoeHue BemiecTna 2 CrtpoeHue BelecTBa: aTOMBI U HaGmonenue u nuHTEpIpeTanys ONbITOB,
MOJIEKYJIBI, KX Pa3Mepbl U MAcChl. | CBUACTEIHCTBYIOIINUX 00 aTOMHO-
OnbIThI, TOKa3bIBAIOIINE MOJIEKYJIIPHOM CTPOEHUU BEIIECTBA: OMbITHI
JUCKPETHOE CTPOEHUE BEILIECTBA | C PACTBOPEHUEM PA3IUYHbBIX BEUIECTB B BOJIE.
OreHka pa3MepoB aTOMOB U MOJIEKYJI
C HCTIOoNb30BaHueM (hoTorpaduid, mOTy4eHHBIX
Ha AaTOMHOM CHJIOBOM MHKPOCKOIIE.
Omnpenenenue pasMepoB MOJIEKYJIbl METOJIOM
psi0B
2.2 | JIBwxeHue 4 JIBr>KeHHE 9acTHII BEIEeCTBRa. Hab6monenne u o0bsicHeHHE OPOYHOBCKOT'O
B3aUMO/ICHCTBHE CBsI3b CKOPOCTH JBUKECHUS IBYKCHUSI U ABJICHUS AUPPY3UU.
YacTHULl BELIECTBA YacTHUIl C TEMIIEPaTypOH. [IpoBenenune u 0ObsICHEHUE ONBITOB
BbpoyHoBCKOE ABMXEHHE. 10 HaOJTIOJICHUIO TETIJIOBOIO PACIIIUPEHHSI Ta30B.
Huddyzus. Bzaumopeiictue [IpoBeneHne u 0ObSICHEHUE OIBITOB 110
YaCTHUII BEIIECTBA: MPUTSDKEHNE U | OOHAPY)KEHUIO CUJT MOJIEKYIISIPHOTO
OTTAJIKMBaHUE MPUTSHKEHUS U OTTATKHBAHHS
2.3 | ArperarHbie 1 ArperatHble COCTOSTHUS Onucanue (C UCIOIB30BAHUEM MPOCTHIX

COCTOsHHA BCIICCTBA

BEIIECTBA: CTPOCHHUE ra3oB,
KUJIKOCTEN U TBEPABIX
(KpUCTAIIMYECKUX ) TEJ.
B3auMocBs13p MeX Iy CBOMCTBAMU
BEIIECTB B Pa3HbIX arperaTHBIX
COCTOSTHUSIX M UX aTOMHO-
MOJIEKYJISIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbix
COCTOSIHUW BOJIbI

MOJIeNIel) OCHOBHBIX Pa3IM4Uil B CTPOSHUU
ra3oB, JKUJIKOCTEH U TBEPIBIX TEIl.
OOBbsAcHEHNE MAJION CKUMAEMOCTH KHUAKOCTEH
Y TBEPIBIX T€J, OONBIION COKMMAEMOCTH Ta30B.
OObsicHeHue coxpaHeHus1 (OPMBI TBEPIBIX TEI
Y TEKY4ECTH KUJKOCTH.

IIpoBeneHne ONBITOB, JOKA3bIBAIOIINX, YTO

B TBEPOM COCTOSIHUM BOJIbI YaCTHILIBI
HaxOJATCS B CPEAHEM AAJIbLIE APYT OT Apyra
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(TJIOTHOCTH MEHBIIIE), YEM B KUKOM.

VY cTaHOBIIEHHE B3aMMOCBSI3U MEXKTY
OCOOCHHOCTSIMH arperaTHbIX COCTOSTHUM BOJIBI U
CYILIECTBOBAHUEM BOJHBIX OPraHN3MOB

Hroro no pazneny

7

Pa3nen 3. /IBM:keHHe U B3auUMojeiicTBHE TeJl

3.1 | Mexanunueckoe
JIBUKEHUE

10

Mexannueckoe apuxenue. [yt
u nepemMelnienre. PaBHoMepHoe u
HEpPaBHOMEPHOE JBUKEHHE.
CB0o0OOIHOE Ma/ieHHE KaK MpuMep
HEPAaBHOMEPHOTO JIBXKEHUS TEIl.
Cxopoctb. CpeHsisi CKOPOCTh
IIPU HEPAaBHOMEPHOM JIBUKEHUU.
Pacuér nmytu u Bpemenu
JIBUKEHUSI.

I'paduku 3aBrCUMOCTEN
BEJIUYWH, OMUCHIBAIOIINX
nBkeHue. OO1me NoHsATUS

00 OTHOCUTEIBHOCTH JIBUKEHHUSI.
CnoxxeHue CKOpoCTel Jisl Tell,
JBIKYIIUXCS TTapaJIeIbHO

HccnenoBanue paBHOMEPHOTO ABMKEHUS U
OTpeJIeICHUE €ro MPU3HAKOB.

N3mepeHue ckopocTu MpsIMOIMHENHOTO
JBYDKCHUSL.

Habmronenne HepaBHOMEPHOTO ABMKCHUS U
OMpEICIICHUE €T0 OTJIMYUI OT PABHOMEPHOTO
JIBMDKCHUS.

OrnpeneneHre CKOpOCTH PaBHOMEPHOTO
JBYOKEHUS (I1apuKa B KUJIKOCTH, MOJICIIH
AJICKTPUYECKOT0 aBTOMOOWIISI M TaK Jlajiee).
Omnpenenenue cpeaHel CKOPOCTH CKOJIbKEHUSI
OpycKka WU 1apuKa Mo HaKJIOHHOM TJIOCKOCTH.
N3ydyenne cBOOOHOTO MaIeHUs TEN Pa3HOU
MAaccChbl.

DKCIEPUMEHTAIBHOE JI0Ka3aTeNbCTBO, UTO
CBOOOHOE TMaJICHNE — TIPUMED
HEPAaBHOMEPHOT'O JIBHXKCHUS

(C UCTIIOJIb30BaHMEM 3aMEIJICHHOTO PeKUMa
CbEMKH).

[Tonyyenue u anam3 rpapuKoOB 3aBUCUMOCTH
MyTH U CKOPOCTH OT BPEMEHHU.
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Pemenue 3anay (B TOM yucie rpaguueckum
METOJIOM) Ha OIpeJIeIIeHNEe MyTU, CKOPOCTH U
BPEMEHU PABHOMEPHOT'O JBUKEHUS

3.2

Nuepuus, macca,
IUIOTHOCTh

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
MOJIEKYJ B €JUHUIIE 00BEMA
BemecTtBa. CMECH U CIUIaBhbl.
[ToBepxHOCTHAsA U TUHEWHAS
TTIOTHOCTh

OOBsICHEHHE U TIPOTHO3UPOBAHKE SBJICHUH,
00YCIIOBJICHHBIX WHEPIIUEH, HAIPUMED, YTO
MIPOMCXOAUT MPU TOPMOKEHUHU UIIA PE3KOM
MaHEeBpe aBTOMOOMUJIS, TOUeMY HEBO3MOXKHO
MTHOBEHHO MPEKPATUTH JIBUKECHUE

Ha BEJIOCHUIIE/IC I CaMOKaTe | T. 1.
IIpoBeneHre 1 aHAIU3 OIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTb U3MEHCHUS
CKOpPOCTH T€JIa OT €r0 MaccChl

IIPU B3aUMOJEHUCTBHUHM TEIL.

IIpoBeneHne u aHanKu3 ONBITOB,
JEMOHCTPUPYIOIINX U3MEHEHUE CKOPOCTH
JIBM)KEHUS TEJla B pe3yJibTaTe JCUCTBUS HA HETO
IPYruXx Tell.

[IpoBenenue n aHAJIN3 OMBITOB,
JEMOHCTPUPYIOIIMX 3aBUCUMOCTb U3MEHEHUS
CKOpPOCTH T€JIa OT €r0 MacChl

IIpU B3aUMOJICHICTBUU TEI.

IIpoBeneHre FKCIIEPUMEHTA TI0 ONPEICTICHUIO
IUIOTHOCTHU TBEPJIOTO TEJIA.

N3mepenune Maccesl Tena pa3andHbIMU
CII0CO0aMHU.

Pemenue 3ama4 Ha onpeiesiecHUE MacChl TENA,
ero o0bEMa 1 MIOTHOCTH.
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OHp@I[eJ'IeHI/IC IIOTHOCTH TCJIa B PC3YJIbTATC
HU3MCPCHUA €I'0 MACChl 00BEMa

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 U
TPEHHE TOKOS, BA3KOE TPEHUE.
Tpenue B Ipupoae U TEXHUKE

W3yueHre B3anMOACUCTBHSI KaK TPUYHHBI
M3MEHEHUsI CKOPOCTH TeNa UM €ro
nedopmarym.

Onucanue peasbHbIX CUTYaUi
B3aUMOJICUCTBUSA TN C TOMOIIBIO MOJIENIEH,
B KOTOPBIX BBOJUTCS IIOHATUE U U300paKEHUE
CHJIBI.

N3yuenue cuibl ynpyrocti. MccnenoBanue
3aBUCHMOCTHU pacTskeHus (nedopmalium)
MPYXUHBI (PE3UHOBOIO IIHYPA)

OT TIPUIIOKEHHON CHIIBI C IOCTPOCHUEM
rpajduxa.

AHaJIN3 TPAKTUYECKUX CUTYALMH, B KOTOPBIX
MPOSIBIISIETCSI IEUCTBUE CUITBI YIIPYTOCTH
(ynpyrocth mMsiua, KpOCCOBOK, BETOK JIepeBa
u Jip.).

Pemennie kauecTBEHHBIX 3a/1a4, CBSI3aHHBIX

C SIBJICHUEM TATOTECHMUSL.

OOBbscHEeHnEe OpOUTANBHOIO ABM)KEHUS IIJIAHET
C MCIIOJIb30BAHUEM SIBJICHUS TSATOTEHUS U
3aKOHA HHEPIUH.

H3mepenne Beca Tena ¢ mOMOIIBI0
nuHamomeTpa. OO0CHOBaHKE 3TOrO crocoda
H3MEPCHHSL.

AHanu3 1 MOICTUPOBaHUE SIBICHUS
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HEBECOMOCTH.

DKCNEepUMEHTAIbHOE TTOIy4YCHHUE MTpaBuia
CJIO>KEHMSI CUJI, HAIPABJICHHBIX BAOJIb OJHOU
npsmoil. OnpeiesieHue BeTUYUHBI
PaBHOACUCTBYIOILIEH CHII.

Nzyuenue cuibl TPEHUS CKOJIBKEHUS U CUIIbI
TPEHHUS TTOKOSI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS
OT CUJIbI IABJICHUS U CBOWCTB TPYLIUXCA
ITOBEPXHOCTEM.

Pemenue kauecTBEHHBIX 3a7a4, OCHOBAHHBIX
Ha aHAJIN3€ NPAKTUYECKUX CUTYallUi, B
KOTOPBIX MPOSIBJISIETCS IEUCTBUE CUJIIBI TPEHMUS,
HCIIOIB3YIOTCS CITOCOOBI €€ YMEHBIIICHUS WITH
yBEJIMUCHUA (KaTaHUE Ha JIbDKaxX, KOHbKaX,
TOPMOKCHHE aBTOMOOMJIS, UCIIOIh30BAHUE
MOIIITUITHUKOB, IJJaBaHUE BOIHBIX JKUBOTHBIX
U Jp.).

Pemenue 3ana4 ¢ ucnonb3zoBanueM Gopmyi
JUTISL pacy€Ta CUJIbl TSXKECTH, CUIIBI YIIPYTOCTH,
CHUJIbI TPEHUS

Htoro no pazneny
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Paznen 4. /laBjieHne TBEPABIX TeJl, dKUAKOCTEH U ra3oB

4.1

Jasnenue. [lepenaua
JaBJICHUS TBEPABIMU
TeJIaMH, KUJKOCTSIMU U
razamu

5

Hasienue. Cuna gaBiieHUsI.
CniocoObl yMEHbIIICHUS U
yBeNWYCHHMS naBicHus. [laBieHue
raza. 3aBUCUMOCTb JIaBJICHUS Ta3a

AHanmm3 1 00bSICHEHUE ONBITOB M MPAKTHYECKUX
CHUTYaITNi, B KOTOPBIX MPOSBIISETCS CHJIa
TaBIICHUSI.

O6ocHOBaHME CITOCOOOB YMEHBIICHUS U
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0T 00bEMaA U TEMIIEPATYpHI.
Ilepenaua naBneHus TBEPABIMU
TeJIaMU, )KMJIKOCTSIMU U ra3aMu.
3axoH [lackais.
[THeBMaTHYECKHE MAITUHBI

YBEIMYCHHSI 1aBIICHHUS.

N3ydenue 3aBUCUMOCTH JaBJICHUS ra3a

oT 00bE€Ma U TeMITepaTypBhl.

N3ydenue ocobeHHOCTE Tepeaaun JaBIeHus
TBEPABIMH TEJIAMHU, KHJIKOCTSIMHU U Ta3aMH.
O6ocHOBaHUE PE3YNIBTATOB OMBITOB
O0COOEHHOCTSIMHM CTPOECHHS BEIIECTBA

B TBEPZIOM, KUIKOM U Ta3000pa3HOM
COCTOSIHMSIX.

DKCHEpUMEHTAILHOE JI0KA3aTENbCTBO 3aKOHA
ITackans.

OOBsICHEHNE YCTPONCTBA U MPUHITATIA
JIEHCTBUS THEBMATHUYECKUX MAIIIVH.

Pemenune 3anauy Ha pacu€r naBiaeHust TBEPAOTO
Tema

4.2

JlaBiieHrE KUAKOCTH

3aBHUCHUMOCTh JIAaBJICHUS
KUIKOCTH OT TITyOHHBI
norpykenus. ['mapocrarnueckui
napajokc. CooOiaromniuecs
cocynbl. ['uapaBnuueckue
MexaHn3Mbl. Micrionp3oBanne
BBICOKHX JIaBJICHUM

B COBPEMEHHBIX TEXHOJIOTUSIX.

Y CTpolcTBO BOAONPOBOIA

HccrnenoBanue 3aBUCUMOCTH JaBICHUS
KUIKOCTH OT TIIYOMHBI TTOTPY>KEHUS U
IUIOTHOCTH JKUIKOCTH.

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

N3ydyeHnne cooOIIaronmxcs cocyaoB.

Pemenne 3ama4y Ha pacu€T NaBICHUS KUIKOCTH.

OObsicHEeHUE TPUHIIUNIA IEUCTBUS
TUAPABIAYECKOTO Mpecca.

AHanu3 u 00bsACHEHHE MPAKTUYECKHUX
CUTYyaluH, JEMOHCTPUPYIOIIMX MPOSBICHUE
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JaBJICHUS KUIKOCTH | 3aKkoHa [Tackans,
Hanpumep, MPoIeCcCOB B OPraHUu3Me
P TIIYOOKOBOHOM HBIPSTHUH.

AHanM3 cUCTEM BOJOMPOBOAA

4.3 | AtmochepHoe ) At™Mocdepa 3emin u DKCnepUMeHTAIbHOE OOHAPYKEHNE
JaBJICHUE aTMoc(epHOe TaBJICHHE. aTMoc(epHOro JaBJICHHUS.
[IpuuunHBI CylIECTBOBAHUS AHanu3 1 00bACHEHHUE OIBITOB M 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.
TaBJICHUS OT BBICOTHI HAJ OOBbscHEHHUE CyIIeCTBOBAaHUS aTMOC(hEpHI
ypoBHeM Mopsi. [Ipubopsl Ha 3eMJIe 1 HEKOTOPBIX IIJIaHETaX WM €€
I U3MEPEHHs aTMOCHEPHOTO OTCYTCTBHS Ha JPYrux miaHerax u JIlyre.
JaBJICHUS DKcrepuMeHTaTbHOE O0OHAPYKEHHE
aTMoc(epHOro JaBJICHHUS.
AHanu3 1 00BSICHEHHE OMBITOB U MPAKTUYECKUX
CUTYallMi, CBSI3aHHBIX C IEMCTBUEM
aTMoc(epHOro AaBJeHUS.
[InanpoBaHue 1 MOCTAHOBKA OMbITA
¢ cuoHOM.
OObsiCHEHUE CYIIECTBOBAaHUSI aTMOC(Epbl
Ha 3eMJIe 1 HEKOTOPBIX IJIAHETaxX WM €€
OTCYTCTBHUSA Ha APYrux miaaHerax u Jlyne
4.4 | ]JleficTBUE KUJIKOCTH U 12 JleiicTBHE KUAKOCTHU U rasa DKcrepuMeHTaIbHOE OOHAPYKEHUE JIEHCTBUS

ra3a Ha IOrpy»€HHOe
B HUX TEJIO

Ha MOTpYyKEHHOE B HUX TEJIO.
Brirankusaronias (apxumenona)

KHUJKOCTH U Tra3a Ha MOTPYKEHHOE B HUX TEJIO.
OnpeneneHne BRITAIKUBAIOIIEH CUJTBI,
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cuia. 3akoH ApxuMmena. Y cJIoBue
BO3HHUKHOBCHHS BBITAJIKMBAIOIICH
(apxumMenoBOM) CUITHI,
noarekanue. [IimaBanue tei.
BoznyxoruiaBanue

JNEUCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE

B JKUJKOCTb.

[IpoBenenne u 006CYX ACHUE OIBITOB,
JEMOHCTPUPYIOIIMUX 3aBUCUMOCTh
BBITAJIKUBAIOIIEN CUJIbI, JEUCTBYIOIIEH HA TEIIO
B JKUJIKOCTH, OT 00bEMa OTPYKEHHOM

B )KUJIKOCTb YaCTH T€JIa U OT INIOTHOCTH
KUJIKOCTH.

HccenenoBanne 3aBUCUMOCTH BECa TeNla B BOJE
0T 00bEMa NMOrPYKEHHOU B KUAKOCTH YACTH
Tena.

[IpoBepka HE3aBUCUMOCTH BBITAJIKHBAIOLIECH
CHUJIbI, ICUCTBYIOLIEH HA TEIO B XKUJKOCTH,

OT Macchbl Tea.

Pewenne 3ana4 Ha IpUMEHEHUE 3aKOHA
Apxumena v yCIIOBHS TIJIaBaHUS Tell.
KonctpynpoBanue apeomerpa.
KoHcTpynpoBanue apeoMeTpa Ui JOIKU U
ONpeaeNICHUE €€ rPy30M0AbEMHOCTH

Hroro 1o pazneny 28
Pa3zpnen 5. PaGora u MoHOCTD. JHEprus
5.1 | PaGoTa 1 MOIIHOCTH 6 Mexanuueckast padoTta JiJisl CuJl, | DKCIEPUMEHTAIBLHOE ONPEIeJICHUE

HAMNpPaBJICHHBIX BAOJb JINHUU
nepemenieHus. MonHoCTh

MEXaHUUYECKON pabOThl CUIIBI TSXKECTU MPHU
I1aJICHUU TeJIa U CUJIbl TPEHUS

[IPY PABHOMEPHOM MEPEMEILICHUU TEJIa

10 TOPU30HTAJIBHON ITOBEPXHOCTH.

Pacuér MomHocTH, pa3BUBaeMOM IIpHU MOIBEME

42



denepanpHas padbogas nmporpamma | @usnka. 7-9 knaccel (yriy0aEHHBIA YPOBCHB)

10 JIECTHUIIE.
Pemenue 3ama4 Ha pacy€T MeXaHUYECKON
paboThI U MOIITHOCTH

5.2 | IIpocThie MeXaHU3MBbI [IpocThie MEXaHU3MBI: phIYar, OrnpeneneHre BEIMTPHIIIA B CUIIE IPOCTHIX
BOPOT, OJIOK, ITOJIUCIIACT, MEXaHU3MOB Ha MIPUMEPE pblyara, moJABUKHOIO
HaKJIOHHAS MJIOCKOCTbD, 1 HENOABHKHOI'O OJIOKOB, HAKJIOHHOU
HOKHUYHBIN MeXaHn3M. MOMEHT | MJIOCKOCTH.
cuibl. PaBHOBecHe phiuara. HccnenoBanue ycioBus paBHOBECHS pblyara.
[TpaBuiI0 MOMEHTOB. Omnpenenenue padboOTHI CUJIBI YIIPYTOCTH
[Ipumenenue npaBuia IIpHU MOJBEME TPY30B IIPU TOMOILH
paBHOBECHS pbluara K OJIOKY. IIOJIBMKHOT'O OJIOKA.

«30JI0TOE TTPABUIIO» MEXAHUKHU. Pemenue kauecTBEHHBIX 3a7a4, CBI3aHHBIX
KIII mpocThIXx MEXaHU3MOB. C BBIIBJICHUEM JEHUCTBUA MPOCTHIX MEXAHU3MOB
[TpocThie MEXaHU3MBI B OBITY, B Pa3JIMYHBIX UHCTPYMEHTAX U
TEXHHKE, )KUBBIX OpraHu3Max MIPUCIIOCOOJICHUSIX, UCTIONIBE3YEMBIX B OBITY U
TEXHUKE, a TAKXKE B )KUBBIX OPraHU3Max.
DKCNEepUMEHTAIBHOE JJOKA3aTEIbCTBO
paBeHCTBa PadOT MpU MPUMEHEHUHN MPOCTHIX
MEXaHU3MOB.
Onpenenenne KII/ moaBuxHOro u
HETOABIKHOI0 0JIOKA, HAKJIOHHOU
IIOCKOCTH.
Pemenune 3a1a4 Ha npUMEHEHUE MTPABUIIA
paBHOBecHs peruara v Ha pacuér KI1/]
5.3 | Mexanudeckasi SHEpPTrus MexaHn4deckas YHeprusi. OnpeneneHre U3MEHEHUS KUHETUYECKON U

Kunernueckas n noreHunaibHas
sHeprus. lIpespatienrue oqHoro

HOTGHHH&HBHOﬁ OHCPIruu TCjIa Ipu €ro
CKaThIBaHUM MO HAKJIOHHOM IIIOCKOCTH.
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BHJIa MEXAaHUYECKON SHEPIUU

B Ipyroil. 3aKOH COXpaHEHUS U
MIpEBpaLICHUS SHEPTUU

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

19

[ToBTOpeHue n 0600IIeHHE

CucreMatuzaiys 1 00001IeHNe
IIPEIMETHOTO COJICPKAHUS U
ONBITA JICSTEIHLHOCTH,
MPUOOPETEHHOTO TIPH U3YICHUHN
Kypca pusuku 7 Kiacca
yriyOJaE€HHOrO 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 npo0ieMHbIX 3aJaHUI TPaKTUKO-
OpPUEHTUPOBAHHOIO Xapakrepa (3a1aHus

10 €CTECTBEHHO-HAyYHOU IPaMOTHOCTH), B TOM
YUCJIE 3aJaHAN C MEXIPEAMETHBIM
COJIEp’)KaHueM; pabOThl HaJ TPYNIIOBBIMU UITU
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WHIWBUTYaJIbHBIMU TTPOEKTAMHU, CBSI3aHHBIMU
C cojiepkaHueM Kypca (hu3uKy 7 Kiacca
yrIyOJIEHHOTO YPOBHS

OBHIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

102

45



denepanpHas padouas nporpamma | dusuka. 7-9 kmaccs (YriryOJIEHHBIH YPOBEHB)

8 KUIIACC
HanmenoBanue
No KomnuecTBo
w pa3lesioB U TEM 4ACOR [IporpammMmHOe conepxkaHue OcHOBHBIE BU/JIBI JAEATETLHOCTH 00YyUYaIOIIUXCS
y4e0HOr o mpeMeTa
Pa3znea 1. TenioBble ABJIeHUSA
1.1 | CtpoeHue u cBOMCTBa 6 OCHOBHBIE TTOJIOKEHHUS Habmronenue u mHTEpIIpeTaIys OIMbITOB,

BCIICCTBA

MOJIEKYJISIPHO-KUHETHYECKON
TEOPUHU CTPOCHUS BEUIECTBA.
Macca u pa3mepsl aTOMOB U
MOJIEKYJ. ONbITHI,
MTOATBEPKIAIOIIAE OCHOBHBIC
MTOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPHH.
Mopaenu TBEpAOro, KUJIKOTO U
ra3000pa3HOro COCTOSIHUM
BeulectBa. Kpucraumueckue u
amop¢usbie Tena. ['paden —
HOBBI MaTeprall ISl HOBBIX
TEXHOJIOTHM. TeXHOJIOruu
MOJYy4YE€HUSI UCKYCCTBEHHBIX
anMa3oB. OObSICHEHHE CBOMCTB
ra3oB, KUIKOCTEN U TBEPIBIX TEI
Ha OCHOBE MOJIOKCHUH
MOJIEKYJIIPHO-KUHETUYECKON
teopuu. [ToBepxnoctHoe
HATSKEHHWE, CMAaUYMBaHHUE,

CBHUJIETEIbCTBYIOIIUX 00 aTOMHO-
MOJIEKYJIIPHOM CTPOEHUU BEILIECTBA: ONbITHI

C PaCTBOPEHHEM pa3INYHbIX BEUIECTB B BOJIE.
Pemenue 3a1a4 o OLEHUBAHUIO KOJIUYECTBA
aTOMOB WJIM MOJIEKYJI B €IMHULIE 00BEMA
BELIECTBA.

HaGmonenue u 00bsicHeHuE OPOYHOBCKOI'O
JIBUXKEHUS, BJIeHUs TudPy3un U paznuauii
MEXy HUIMH Ha OCHOBE ITOJIOKEHUI
MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHUS
BELIECTBA.

OOBbscHEHNE OCHOBHBIX Pa3IMUUid B CTPOCHUH
ra3oB, KUIAKOCTEN U TBEPABIX TEI

C MCIIOJIb30BAHUEM IOJIOKEHUN MOJIEKYIISPHO-
KWHETUYECKOW TEOPUH CTPOEHUS BEIIECTBA.
[IpoBeneHe ONBITOB MO BhIPAIIMBAHUIO
KPUCTaJJIOB TOBAPEHHOW COJIM WJIU caxapa,

10 OOHAPYKEHUIO IEUCTBUS CUJT
MOJIEKYJISIPHOTO MPUTSKEHUS.

[IpoBenenne u 0ObSICHEHUE OIBITOB,

46



denepanpHas padbogas nmporpamma | @usnka. 7-9 knaccel (yriy0aEHHBIA YPOBCHB)

KalMWUISIPHBIE SBIICHUA.
TemoBoe pacuimpeHue u
ckarue. 3aBUCUMOCTD JaBJICHUS
raza ot 00béMa, TeMIiepaTypsl

JEMOHCTPUPYIOIINX TTOBEPXHOCTHOE
HaTsOKCHHUE, KaMIUISIPHBIC SIBJICHUS U SIBJICHUC
CMa4YMBaHHUS.

N3mepenue cuiibl MOBEPXHOCTHOT'O HATSIKEHUS.
OOBsICHEHUE POJIM KaNILISIPHBIX SBJICHUIN

JUTSI IOCTYTUJICHUSI BOJIBI B OPTaHU3M PacTEHUM.
Hab6monenue, npoBeieHne U 00bICHEHUE
OIIBITOB 10 HAOJIIOICHHUIO TEIIJIOBOI'O
pacIIupeHus Ta30B, KUAKOCTEH U TBEPIBIX TEL.
OO0bsacHeHue coxpaneHus: 00bEMa TBEPIBIX TE,
TEKYYECTH KHIKOCTH (B TOM YHCIIC PA3HUIIBI

B TEKYYECTH JIJISI Pa3HBIX KUIKOCTEH ),
JIaBJICHUS Tras3a.

[TpoBeneHue OMBITOB, IEMOHCTPHPYIOIINX
3aBUCHUMOCTbD JIaBJICHHUS BO3]IyXa OT ero o0béMa
Y HarpeBaHUs WM OXJIKJICHUS, U UX
00BICHEHHE HAa OCHOBE aTOMHO-
MOJICKYJISIPHOTO YUEHHS.

Penrenne kauecTBEHHBIX 3a/1a4 Ha OCHOBE
aHaJM3a MPaKTUYECKUX CUTYAIINH, CBI3aHHBIX
CO CBOMCTBAaMM Ta30B, KUJIKOCTEH U TBEPIBIX
TEN

1.2

TeruoBbIe MPOLIECCHI

33

Temneparypa. CBs3b
TEMIIEpaTyphl CO CpeAHEN
KUHETUYECKOU SHEPTrUEr
TEIUIOBOTO JBHXKEHUS YaCTHII.
TeMneparypHbi€ IIKAJIBIL.

O0o0cHOBaHUE MTPaBUI U3MEPEHUS
TEeMIIEPATYPHI.

CpaBHEHHE Pa3TUYHBIX CIIOCOOOB U3MEPCHUS
TEeMITepaTyphl U KA.

Habmronenne u 00bICHEHUE OIBITOB,
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Buyrpennsis sneprusa. CrocoObl

W3MEHEHHUS] BHYTPEHHEN SHEPIHU:

TeIJIonepeaadya U COBEPIICHUE
pabotel. Buas! Temionepenayu:
TETJIONPOBOIHOCTh, KOHBEKITHS,
n3inyyeHue. Buael
TeTIonepeIauu B IPUPOe U
Texauke. HeoOpaTumocTts
TETUIOBBIX MPOIIECCOB.
KomnuaecTBo TenyioTel. Y IenpHas
TEIUIOEMKOCTH BEIIECTBA.
TennooOMeH U TEIIOBOE
paBHOBecHe. 3akoH HproToHA-
Puxmana. YpaBHeHHE TEILIOBOTO
OajaHca.

[InaBieHne u OTBEpAEBAHUE
KPUCTAJUIMYECKUX BEIIECTB.

VY nenpHas TeruioTa IJIaBJICHUS.
[TapoobOpa3oBanue u
KoHaeHcauus. 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.

JEMOHCTPUPYIOINX U3MEHCHUE BHYTPEHHEH
AHEPTUU TeJa B pe3yibTaTe TeIIoNepeiadu u
pabOTHI BHEIIHUX CHUJI.

Habmronenue u 00bICHEHUE OIBITOB,
00CYyXX]IeHHE MTPAKTUYECKUX CUTYallUi,
JEMOHCTPUPYIOIINX PA3TUIHBIC BUIBI
TeIIonepeaauu: TEIIOMPOBOIHOCTD,
KOHBEKIIHIO, U3IyYEHUE.

Pelenne kauecTBEHHBIX 3a/1a4, CBA3aHHBIX

C UBMEHEHUEM BHYTPEHHEH YHEPrUu Tela

B pe3yJibTaTe TeIuionepeaadyu u paboThl
BHEIITHUX CHIL.

HabGmronenue 3a CKOPOCTHI0 U3MEHEHUS
TEMIIEPATYPHI BOJIBI IIPHU €€ OXJIAXKICHUM.
HccnenoBanue sBieHHs TEIOOOMEHA

MpY CMEUIMBAHUH XOJOIHOW U TOpSAYE BOJBI.
Habmronenne ycTaHOBICHHSI TETIOBOTO
paBHOBECHS TIPU COMPUKOCHOBEHHUH TEI

C Pa3HOU TEMIIEPATYPOMU.

Omnpenenenue (M3MEpEHUE) KOIMYECTBA
TEIUIOTHI, ITOY4EHHOTO BOJOU

IpU TEIJIO0OMEHE C HArPEThIM METALITNYECKUM
[UIHHIPOM.

Omnpenenenue (M3MEpEHNUE) yIETbHON
TEIUIOEMKOCTH BEIIECTBA.

Pemienue 3a1a4, CBA3aHHBIX C BRIUUCICHUEM
KOJIMYECTBA TETJIOTHI U TEIUIOEMKOCTU

MIPU TETUIO0OMEHE.
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[TpuHIMIIBI paOOTHI TEMIOBBIX AHan3 cuTyaluy NpakTU4ECKOro
neurarenei. K11/ tenosoro HCIIOJIb30BAHUS TEIJIOBBIX CBOMCTB BEILIECTB U
ABUraresns. TenaoBble ABUTATENN | MATEPUATIOB, HAIIPUMED, B LIEISAX

¥ 3aIIMTa OKPYXKAIOIEH CPeabl. | SHEProcOEepeKEeHUs: TEIION30IALINS,
TemioBbIe MOTEPH B TEIUIOCETAX. | SHEProcOeperaroime Kpoliliu,

3aKOH COXpaHEHHUS U TEPMOAKKYM YJISTOPHI U T. 1.

IIPEBPALIEHUS JHEPTUU HccnenoBanue siBIEHUNA HCIAPEHUS U

B MEXaHMYECKUX U TEIJIOBBIX KOHJICHCALIUU Pa3JIMYHBIX KUJIKOCTEH.
nporeccax OOBbscHEHUE SBICHUN NCTIAPEHUS U

KOHJICHCAITUX Ha OCHOBE aTOMHO-
MOJICKYJISIPHOTO YICHHUS.

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
BJIQXKHOCTH BO3JTyXa.

HaGnronenue nporiecca miaBIeHus
KPUCTAJUTMYECKOTO BEIECTBA, HAITPUMED, JIbA.
CpaBHEeHUE TIPOIIECCOB TIIABJICHUS
KPUCTATMICCKUX TEJI U Pa3MATICHUS

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

OOBsicCHEHHE SBJICHUM TUTABJICHUS 1
KpUCTAJUTU3aI[MH Ha OCHOBE aTOMHO-
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MOJIEKYJISIPHOTO YUEHHSI.

Pemnienue 3a1a4, CBI3aHHBIX C BEIYUCICHUEM
KOJIMYECTBA TEIUIOTHI B IIpoIIEccax
TeTUTOTIEPEAauH TIPH TUTABJIICHUH U
KPUCTAJLIM3AIUH, UCTTAPEHUH W KOHJICHCAIIUH.
AHanmu3 cuTyarii IpakTUIECKOTO MPUMEHEHUS
SIBJICHUH TIJIABJICHUS M KPUCTAJUTU3AIIUH,
HarpuMep, MOJTyYEHUE CBEPXUUCTHIX
MaTepuasoB, CojieBas Ipejika v Jp.

Amnanu3 paboThl 1 0OBSICHEHUE TIPUHITATIA
JIENCTBHS TEINIOBOI'O JBUTATEA.

Pemienne pacu€THbBIX 337124 HA BHIYUCIICHUE
KOJIMYECTBA TEIJIOTHI, BBIICIISIONIECTOCS

MIPY CTOPAHWUU PA3INIHBIX BUIOB TOILIUBA, U
KIIJI nBuraremns.

[Iporuo3upoBanue u 00CYyKJICHHE
SKOJIOTHYECKHUX MOCIICACTBUH HCIIOJIb30BaHMS
JIBUTATEJICH BHYTPEHHETO CrOpaHusl, TETIOBBIX
Y TUAPOIJIEKTPOCTAHLIAM.

OrnpeeneHre MOITHOCTH TEIIOBBIX MOTEPb.
AHanmm3 OCHOBHBIX TPUYHH TEIIOBBIX TTOTEPh
B TCILIOCETIX.

OI11eHKa TEIJIOBBIX MOTEPh B MPOCTHIX
MEXaHUUYECKHUX MpPOolleccax Ha OCHOBE 3aKOHA
COXpaHEHHUsI ¥ IIPEBPAILICHUS SHEPT U

B MEXaHMYECKUX U TEIJIOBBIX MPOIIECCax

Hroro no pazneny 39
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Paznen 2. JiiekTpruyeckre 1 MATHUTHBIE SIBJICHUS

2.1

DJIEKTPUYECKUE
3apsiabl. 3apsiKEHHbBIC
Tena U UX
B3aUMOJICHCTBUSA

9

Onektpusanus Ten. J[Ba poaa
ANEKTPUUYECKUX 3apPSAI0B.
B3anmopencTBue 3apsKeHHBIX
ten. 3akoH KynoHa.
DeKTpuuecKoe moJe.
Hanpssk€HHOCTD 3JIEKTPUYECKOTO
nosist. [IpuHnun cynepno3uuuu
AIEKTPUUYECKUX MOJIEN

(Ha Ka4eCTBEHHOM ypPOBHE).
Hocurenu anekTpuyeckux
3apsAI0B. DJIEMEHTAPHBIN
DIEKTPUUYECKHUM 3apsil.
Crpoenue aToma.
[IpoBOJHUKH, TUATEKTPUKU U
MOJIYMPOBOAHUKHU. 3aKOH
COXPAHEHHMSI JIEKTPUUECKOTO
3apsa

Hab6mtoienrie 1 mpoBeieHHE OIBITOB

0 JICKTPU3ALMU TEJ MPU COMPUKOCHOBEHUU U
WHAYKIHEH.

Ha6monenue u o0bsiCHEHUE B3aMOIEHCTBUSA
OJHOUMEHHO Y PA3HOMMEHHO 3aPSKEHHBIX TEIL.
Pemenwne 3amad ¢ KCIIOJIB30BaHUEM 3aKOHA
Kyona.

OOBsicHeHUE TPUHITUIIA ICUCTBUS
3JICKTPOCKOIIA.

OOBbsicHEHHE SBJICHUM JICKTPU3AIIUH

MIPU COMPUKOCHOBEHUU TEJI U UHAYKITUEH

C UCITOJIb30BAHUEM 3HAHUM O HOCUTEIISIX
AJIEKTPUYECKUX 3apsII0B B BEILIECTBE.
Pacno3naBanue u 0ObSICHEHHE SIBIICHUI
3JIEKTPU3ALIMHU B TOBCEHEBHOM JKU3HM.
Habmronenne u 00bICHEHUE OIBITOB,
WJUTIOCTPUPYIOIINX 3aKOH COXPAHCHUS
AJICKTPUUYECKOT0 3apsija.

HaOmronenne u 00bsICHEHHE OMBITOB

10 MOJICIMPOBAHUIO CHUJIOBBIX JIMHUM
AJICKTPUYECKOTO TIOJIA.

HccnenoBanue neicTBUS 3IEKTPUIECKOTO OIS
Ha MPOBOJIHUKU U TUDJICKTPUKH.

Pemienue 3a1a4 Ha MPUMEHEHHUE 3aKOHA
COXpaHEHHUsI JIEKTPUUECKOTO 3apsiia
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2.2

TTocTOosTHHBIHI
AJIEKTPUYECKUN TOK

31

DJEKTPUYECKUAN TOK. Y CIIOBUS
CYIIIECTBOBAHHUS 3JIEKTPUYECKOTO
ToKa. ICTOYHUKM MOCTOSIHHOT'O
TOKa. J[eMCTBUS 3JIEKTPUUECKOrO
TOKa (TEIJI0BOE, XUMUYECKOE,
MAarHuTHOE). DJICKTPUUECKUMN TOK
B MeTaJljlaX, >KUJAKOCTSX U ra3ax.
Dnexktpuueckas 1emnb. Cuna Toka.
DNEKTPUYECKOE HAMIPSKEHUE.
AMOepMeTp U BOJILTMETP B IIEMHU
ITOCTOSIHHOTO TOKA.
CormpoTuBieHNEe MPOBOAHUKA.

VY nesbHOE COPOTUBIICHUE
BeniecTBa. 3akoH Oma

JUJISL y9acTKa IeTIH.
[TocnenoBarenbHOE U
napauieIbHOE COSUHEHUE
npoBoAHUKOB. D/[C B ienu
MOCTOSIHHOTr'O TOoKa. 3aKkoH Oma
It ostHoM nenu. [IpaBuna
Kupxroda. Pacuét mpocThix
ANEKTPUYECKUX LETIEH.
Henunelinpie 3JIEMEHTHI.

PaGoTa n MOIITHOCTH
AJIEKTPUYECKOrO TOKA. 3aKOH
Hxoyns-Jlenua. DieKTpruiecKue
HENy U OTPpeOnTENn

Hab6mtoienre pa3uyHbIX BUJIOB JEHCTBUS
AJICKTPUYECKOT0 TOKA U OOHAPYKEHUE ITUX
BUJIOB JIEMCTBUS B IIOBCEIHEBHOM JKU3HHU.
COopKa 1 UCTIBITAHHUE DJICKTPUICCKOM IETTH
MMOCTOSSHHOT'O TOKa.

N3mepenne cuitbl TOKka aMIepMeTPOM.
N3mepenne 3IeKTprudecKoro HanpsiKEeHUs
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 HAMPSHKEHUM
IIPH MOCTEA0BATEIILHOM COCIMHEHUH JBYX
PE3UCTOPOB.

IIpoBepka npasuia A5t CHIIBI TOKA

MpY MApAITICITLHOM COEAUHEHUN PE3UCTOPOB.
AHanm3 cuTyauuii NocieA0BaTEIbHOTO U
MapALIEIBHOTO COCIMHEHUS ITPOBOIHUKOB

B JIOMAIIIHUX 3JICKTPUYECKUX CETSIX.

Pemenue 3amau ¢ ucroib3oBanueM 3aKkoHa OMa
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ANEKTPUYECKON IHEPIUHU B OBITY.
Kopotkoe 3amblkaHue

1 (hopMyn pacyéra 3JIEKTPUIECKOT O
COIPOTUBJICHUSI TIPHU MOCIIEIOBATEIHLHOM U
MapajijieIbHOM COSAMHEHUHU TTPOBOTHUKOB.
Onpenenenne DJIC 1 BHYTpEHHETO
COIIPOTHUBIICHHS] ICTOYHUKA TOKA.

IIpoBepka BbInosHEHHs 3aK0Ha OMa

JIJIS TIOJTHOM 1IETIH.

DKCnepUMeHTAIbHOE OITBEPKIACHUE TIPABUII
Kupxroda.

Pemenue 3a1a4 ¢ ucnoiab3oBaHueM 3akoHa Oma
JUISL TIOJTHOM LIETIH.

Onpenenenue pabOThI ITEKTPUUECKOTO TOKA,
IIPOTEKAOIIETO YEPE3 PE3UCTOP.

OmnpeneneHre MOITHOCTH YJIEKTPUUECKOTO
TOKA, BBIACISIEMON Ha PE3UCTOPE.

[IpoBepka rumnoTesbl: MpH MOCIEA0BATEIILHOM
COCIMHEHUH JIAMITOYKHU U TTPOBOJIOYHOTO
pe3UCTOpa HAIPSIKEHUS CKIIQBIBAIOTCA.
N3ydeHue BOJIbTaMIIEPHBIX XapaKTEPUCTUK
HEJIMHEWHBIX 3JIEMEHTOB (JIaMITbl HAKAJTUBAHMS,
MOJIYIPOBOJHUKOBOT'O TMO/1A).

Onpenenenue KIIJ[ narpeBarers.

OOBsICHEHHE YCTPONCTBA U MPUHITUTIA
JCHCTBUS JOMAIITHUX DJICKTPOHATPEBaTEIbLHBIX
puOOpPOB.

OObsicHEeHUE IPUUHH KOPOTKOTO 3aMBbIKAHUS U
MIPUHITUTIA JCHCTBUS TIABKUX
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MIPEAOXPAHUTEIIEH.

Pewienue 3a1a4 ¢ uCIoONb30BaHUEM 3aKOHA
Jxoyns-JIenua.

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

N3ydenue nencTBus 2JIeKTPUYECKOro TOKa

2.3

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 ornpeeneHue e
HaIpaBJI€HUs. DJIEKTPOJABUTATEIb
IMOCTOSIHHOTO TOKA.
Hcnonp3oBanue
AJIEKTPOJBUTATENEH

B TEXHUYECKUX YCTPOUCTBAX

Y Ha TPAHCIIOPTE

HccnenoBanre MarHUTHOT'O B3aMOICHCTBUS
ITOCTOSIHHBIX MarHUTOB.

N3y4yeHrie MarHuTHOTO MOJISl TOCTOSTHHBIX
MarHuTOB MPU UX OOBETUHEHUH U Pa3JICICHUU.
[IpoBeneHue ONBITOB MO BU3YyaJIU3allMU MO
IMOCTOSTHHBIX MarHUTOB.

UccnenoBanue neicTBUS SIEKTPUUECKOTO TOKA
Ha MarHuTHYIO CTPEJIKY.

[TpoBeneHue OnbITOB, AEMOHCTPUPYIOIINX
3aBUCHUMOCTD CHUJIbI B3aMMOJICHCTBHUS KaTyIIKH
C TOKOM ¥ MarHUTa OT CUJIbI U HaIlpaBJICHUS
TOKA B KaTyIIKE.

AHanu3 CUTyalui MPAKTUYECKOr0 TPUMEHEHUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX
YCTPOUCTBAX, MPOMBIIIUICHHOCTH, MEAUIIUHE).
N3ydenue neicTBrs MArHUTHOTO MOJIA

Ha MPOBOJHUK C TOKOM.

KonctpynpoBanue u uzydueHue padboThl
3JIEKTPOJBUTATEIIS.

UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA Yepes
AJIEKTPOJIBUTATENb OT HAMPSIKEHUS 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 | DnekTpoMarHuTHasI 7 Oneitel @apanes. SBieHue IIpoBeneHne ONBITOB IO UCCIENOBAHUIO
WHITYKITUS AIEKTPOMArHUTHOW WHTYKITUU. SIBJICHUS DJICKTPOMATrHUTHON WHIYKITHH:
[IpaBuno Jlenna. HCCIIEIOBAaHNE N3MEHECHU I 3HAUEHHUS U
Onextporeneparop. CrocoOs HaIpaBJIeHUs] UHIYKIIMOHHOTO TOKA.
MOJIYYECHHUSI DIIEKTPUUECKON N3ydenue necTBUs JIEKTPOTreHepaTopa
DHEPTUU. DIEKTPOCTAHIINH MOCTOSIHHOTO TOKa Ha MOJIEIIH.
Ha BO30OHOBIISIEMBIX UCTOYHUKAX | AHAJIU3 MPOLIECCOB U PEIICHUE KAaUeCTBEHHBIX
DHEPTUU. DKOJIOTUUECKHE 3aj1a4, CBSI3aHHBIX C MPeoOpa3oBaHUEM
POOJIEMBI YHEPTETHUKH. MEXaHUYECKOW SHEPTHH B DJICKTPUIECKYIO
TomnaMBHBIE DJIEMEHTHI U Ha DJICKTPOCTAHITUAX Pa3IMYHBIX THITOB
AIEKTPOMOOUIIN (Ha HEBO3OOHOBJISIEMBIX U BO30OHOBIISIEMBIX
MCTOYHHKAX SHEPrUu)
Hroro 1o pazneny 58
[ToBTOpeHue n 06o00IIeHNE 5 CucremMaTuzanus 1 00001IeHIE Pabora ¢ Tekcramu u3NUeCcKoro coepKaHus

NPEAMETHOTO COACPKAHUS U
OIIBITA JICATEIILHOCTH,
IpUOOPETEHHOT O IPU U3YUEHUU
Kypca pusuku 8 kiacca
yrayOJaE€HHOrO ypOBHS

10 U3YYEHHBIM TEMAaM.
Pemenue 3a1a4, OTHOCAIMXCS K Pa3InuHbIM
paszzenam U TeMaM Kypca (u3uku 8 kiacca,

B TOM YHCJIE 33]1a4, HHTETPUPYIOIINX
COZIEpKaHKE Pa3HbIX Pa3/IEIIOB.

Brinonnenne nabopaTopHbIX padOT U OIBITOB
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(BxJTIOUAst pabOTHI M OTIBITHI U3 TIEPEUHEH

K pazjiesiaM Kypca 8 Kiacca) B yCIOBHAX
CaMOCTOSITEJILHOTO TIJIAHUPOBAHUS TIPOBEACHUS
Hcce0BaHus, BbIOOpa 1 000CHOBAaHHS METO/a
M3MEpPEHUS BEJIMINH, COOPKH
AKCIIEPUMCHTAIBbHOW YCTAaHOBKH.

BrImmotHeHHe MpoOIEMHBIX 3aJIaHUH MTPAKTHKO-
OPHUEHTUPOBAHHOTO XapakTepa (3aaaHus

10 €CTECTBEHHO-HAYYHON TPAMOTHOCTH),

B TOM YHCIIC 33JJaHUN C MEKITPEIMETHBIM
COJIep’)KaHUEM; pabOTHI HaJ| TPYMITOBHIMH HUITU
WHIUBUTyaJIbHBIMU TIPOEKTAMHU, CBSI3aHHBIMU

C cozepkaHrueM Kypca ¢u3uKH 8 Kiacca
yrIyOJIEHHOTO YPOBHS

OBHIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

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

y4e0HOr o mpeMeTa

Pa3znen 1. Mexannueckue siBJI€HUSA

1.1

MexaHudeckoe
JIIBIOKEHHUE U CITOCOOBI
€ro OIMCaHus

30

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

Ha IUIOCKOCTH. PaBHOMEpHOE
MPSMOJIMHENHOE JBUKECHHE.
HepaBHoMepHOE PAMOIMHENHOE
nemxeHue. CpenHsas u
MTHOBEHHAsi CKOPOCTh Tea

IIPU HEPAaBHOMEPHOM JIBUKCHUHU.
Yckopenune. PaBHOyCKOpeHHOE
NPSAMOJIMHENHOE JBUKECHHE.

Y ckopeHnre cBOOOTHOTO MaiCHUS.

AHanuz 1 00CyXJIeHUE Pa3TUYHbIX IPUMEPOB
MEXaHUYECKOI'O IBUKEHUS.

OO6cyxaeHue rpaHul TPUMEHUMOCTH MOJIEIH
«MaTepUAIbHAs] TOUKaY.

Ornrcanue peanbHbIX CIy4aeB MEXaHUYECKOTro
JBUKEHUS Pa3IMYHBIMH CIIOCOOaMHU
(ypaBHeHUE, TabnuIla, rpaduk).

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

HaOmronenne MexaHMuecKoro IBHKEHUS Tela
OTHOCHTEJIBHO Pa3HBIX TEJ OTCUETA.
CpaBHEHUE NTyTEH U TPAEKTOPHUIl IBHKEHUS
OJIHOTO U TOTO JK€ TeJIa OTHOCUTEIBHO PA3HBIX
TEJI OTCYETA.

Anamu3 Tekcta ["anunes 00 OTHOCUTENEHOCTH
JBU)KCHUS; BBIIOJTHEHUE 3aIaHUM 10 TEKCTY
(CMBICJIOBOE UTEHUE).

OrnpeneneHne CpeHer CKOPOCTH CKOIbKECHUS
Opycka WM JIBU)KEHHUS IIapUKa 110 HAKJIOHHON
IIJIOCKOCTH.
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OmnbrTel ['anunes.
['padmueckas uHTEpIpETALIUSL
YCKOPEHUs, CKOPOCTH,
MIPOMJECHHOIO IIYTH U
MEPEMELLECHUS 1JIA
NPSIMOJIMHEMHOTO JBUKEHUSI.
JIBu>keHue Tena, OpoleHHOr O
IO YTJIOM K TOPU3O0HTY.
JIBr>KeHME 110 OKPYKHOCTH.
JIunelriHass CKOPOCTH, yIiIoBast
CKOPOCTb, IEPUOJ U YACTOTA
oOpallleHHs PU PABHOMEPHOM
JBIYKEHUU I10 OKPY’KHOCTH.
CKOpOoCTh U YCKOPEHUE

IIPY IB>KEHHUH 110 OKPY>KHOCTH

AHanu3 ¥ 00CyXKJAeHUE CIIOCOO0B
npUOTMAKEHHOTO OIPEIeNIEHNsI MTHOBEHHOM
CKOPOCTH.

OmnpeneneHne CKOPOCTH PABHOMEPHOTO
JBYDKEHUS (IIapyKa B )KHIKOCTH, MOJCITH
AJICKTPHYECKOTO0 aBTOMOOWIIS | T. I1.).
OnpeneneHue myTy, IPOUIEHHOT0 3a JaHHBIM
IPOMEXKYTOK BPEMEHH, U CKOPOCTH TeJla

1o rpauKy 3aBUCUMOCTH ITyTH PABHOMEPHOTO
JBKEHUS OT BPEMCHH.

OOcyxaeHne BO3MOKHBIX PUHIIMIIOB
JEHCTBUS PUOOPOB, U3MEPSIOITUX CKOPOCTh
(cuIOMETpPOB).

Briuncrienue myTu U CKOpOCTH TIPH
PaBHOYCKOPEHHOM TPSIMOJIMHEHHOM JBUKEHUN
Tena.

OmnpenencHUe MPONRACHHOTO YTH U YCKOPCHHUSI
JBIDKEHUS Teja 1Mo TpaduKy 3aBUCHUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO
NPSIMOJIMHEMHOTO ABUKEHUS TENa OT BPEMEHHU.
Ornpenenenre yCKOpeHUs Tena

IPH PaBHOYCKOPEHHOM JBUKEHUHU

10 HAKJIOHHOM TIJIOCKOCTH.

HccnemoBanre 3aBUCUMOCTH TTyTH OT BPEMEHH
IIPU PaBHOYCKOPEHHOM JIBUYKEHUU

0e3 Ha4aJIbHOM CKOPOCTH.

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

M3aMepenune neprojia ¥ 9acTOThI 00 paeHuUs
TeJa MO OKPYKHOCTH.

Pemenue 3aa4 Ha ornpeiesicHue
KHHEMATHYECKUX XapaKTEPUCTUK
MEXaHUYECKOTO JIBIKCHUSI PA3TUIHBIX BUOB.
PacnoznaBanvie u mpuOMMKEHHOE OMUCAHNE
Pa3IMYHBIX BUJIOB MEXaHUUECKOTO JBUKCHUS
B IIPUPOJIC U TEXHUKE (Ha IpUMepax CBOOOIHO
NaJAOIINX TEJ, IBUKEHUS )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 TEJ, MPETSATCTBYIOMNX TBHKEHUIO.
Amnanu3 Tekcta ["anuiest ¢ onucanuem
MBICJICHHOT'O DKCTIICPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH MHEPIIUH;
BBITTOJTHCHHE 33JIaHUM TI0 TEKCTY
(CMBICJIOBOE UTEHUE).

OOcyxJ1eHue BO3MOYXXHOCTH BBITIOJTHCHHS
3aKOHA MHEPIIUH B PA3JIMIHBIX CHCTEMax
OTCYETA.

HabmoneHne u 00CcyxIeHue MEXaHUIECKUX
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MO/ ICUCTBUEM HECKOJIbKUX CHJL.
3akoH bepHynnu u nogbEMHas
cuia kpbputa. CoBpeMEHHbIE
JIeTaTeIbHBIE allapaThl, Cyaa

Ha MOABOJHBIX KPbUIbSX,
AHTUKPBIJIO 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. AOCOTIOTHO TBEPIOE TEIO.

PaBHOBecue TBEPIOro Tea

C 3aKPETUIEHHON OChIO BpaILICHUS.

MowmenTt cuibl. LlenTp TsKRECTH

SIBJICHUH, IIPOUCXOASAIINX B CUCTEME OTCUETA
«Tenexka» pu €€ paBHOMEPHOM U
YCKOPEHHOM JIBUKEHUU OTHOCHUTEIIBHO
KaOuHeTa (QU3HUKU.

JlencTBUs C BEKTOpAMU CUJIL: BBITIOJIHEHUE
3a/IaHUH TI0 CJIOKEHUIO U BBIYUTAHUIO
BEKTOPOB.

Ha6roneHue u/uam mpoBeieHUE OIBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh YCKOPEHHUS
TeJa OT MPUIIOKEHHON K HEMY CHJIBI M1 MaCChl
Tena.

Penienne KOIMYECTBEHHBIX U KAU€CTBEHHBIX
3a/1a4 C UCMOJIb30BaHUEM HU3YYEHHOTO
Marepuania.

AHanu3 1 00bSICHEHHE SIBJICHUIM

C UCIOJIb30BAaHUEM BTOPOro 3akoHa HproToHAa.
Omnpenenenne :KECTKOCTH MPYKUHBI.

AHal3 cuTyarui, B KOTOPbIX HaOJII01at0TCs
ynpyrue aedopMainu, 1 uX o0bsICHEHUE

C UCIIOJIb30BaHUEM 3aKoHa [ yka.
HccnegoBaHre 3aBUCUMOCTH CUJIbI TPEHUS
CKOJIbXKEHUSI OT CUJIbI HOPMAJILHOT'O J1aBJICHUS.
OOcyxJIeHNEe pe3yJIbTaTOB UCCIICI0BAHUS.
Omnpenenenne ko3 PuimenTa TpeHus
CKOJIbYKEHHSI.

N3mepenue cuibl TpEHHS TTOKOSI.

AHaJIU3 TPAKTUYECKUX CUTYALNI U PEIICHUE
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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.
OObsicHEeHHE HE3aBUCUMOCTH YCKOPEHHUSI
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

NOJT IEMCTBUEM CHJIBI TATOTEHUS

(c MCTIONB30BAaHUEM JOMOIHUTENBHBIX
HMCTOYHUKOB MH(OPMAIIUH).

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

Habnronenue u 00CyKIeHUE OIBITOB

110 U3MEHEHUIO BEca TeJla 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
uMIysnbca. IMmyinsc cuisl.
Yupyroe u Heynpyroe
B3aMMOJICHCTBUE. 3aKOHBI
VU3MEHEHHUS U COXPaHEHUs
UMITyJIbca. PeakTuBHOE
JBIKEHUE.

Mexanunyeckas pabora u
MoIHOCTh. PaboTa cui Tskectw,
YIPYrocTH, TpeHus. CBsA3b
SHEPruu U padoThI.
[ToreHimanpHas sHEprus Tena,
MTOJAHATOTO HAJl TOBEPXHOCTHIO
3emud. [loreHnmansHas dsHeprus
CKaToU npykuHbl. Kunetnyeckas
sHeprus. Teopema

O KUHETUYECKOW JHEPIHUH.

3aKOH U3MEHEHMS U COXPAaHEHUS
MEXaHUYECKOU JHEPTUH

HaGmonenue u 00Cyx eHUE OIbITOB,
JEMOHCTPUPYIOIINX MEPEIavy UMITYJIbCa

IIPU B3aUMOJICIICTBUHU TEJl, 3aKOH COXPAHECHHUS
UMITYJIbCA TIPU a0COMIOTHO YIPYTrOM H
HEYIIPYTOM B3aMMOJICVICTBHU TEI.

AHanu3 cUTyaluid B OKPYXaromen )KU3HU

C UCIIOJIb30BAHUEM 3aKOHA COXPAHEHUS
UMITYJIbCA.

PacnioznaBanue SBJIICHHS] PEAKTUBHOT O
JBUKCHUS B IPUPOJIE U TEXHUKE.

[IprMeHeHne 3aKk0Ha COXpPaHEHUST UMITYJIbCa
IJIs1 pacy€ra pe3ysibTaTOB B3aUMOJICUCTBUS TEN
(Ha mpuMepax HEYIPYToro B3auMoOIeUCTBUS,
YIIPYroro HEeHTPaIbHOIO B3aUMOIECTBUS IBYX
OJIMHAKOBBIX TEJI, OJHO U3 KOTOPBIX
HETIOJIBUKHO).

Onpenenenue padOTbl CUIIbI TPEHUS

[P PABHOMEPHOM JBUKEHUH TENA

10 TOPU30HTAJILHON ITOBEPXHOCTH.
Omnpenenenue padOTbl CUIIbI YIIPYTOCTH

IIPU MOJIBEME TPY3a C UCIOJIb30BAHUEM
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
MEXaHUYECKOW IHEPIruu I pacuéra
MMOTEHUIMAILHON U KHUHETUYECKON dSHEPTUHI
Tena.

Pemenue 3amay ¢ UCIIOJIb30BAaHUEM 3aKOHA
COXPAHEHUSI MEXaHUYECKOW YHEPTUU

Htoro no pazneny

63

Pa3zgena 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 KojeOaHuii rpy3a Ha HUTH U

Ha npyxuHe. OnpeaeaeHne 4acTOThI
KOJicOaHUM MaTeMaTUYECKOro ¥ MPYKUHHOTO
MAasiTHUKOB.

HabGmronenne u o0bICHEHUE SIBIIEHUS
pe30HaHca.

HccnegoBanue 3aBUCUMOCTH TIEpUOIA
KOJIcOaHUM MOABEUIEHHOIO K HUTHU Ipy3a

OT JIJIMHBI HUTH.

HccnenoBanre 3aBUCUMOCTH TI€projia
KoJIcOaHU MPYKMHHOTO MasTHUKA OT MacChl

rpys3a.
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[TpoBepka HE3aBUCUMOCTH NIEpUOAA KOJIeOaHU
Ipy3a, HOJBEIICHHOI'O K JIEHTE, OT MacChl
rpysa.

HabGmronenne u o0cyXaeHHE OMBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTb Iepuoaa
KoJie0aHUN MPY>KUHHOTO MAaITHUKA OT MACChl
rpy3a 1 5KECTKOCTH NPY>KUHBI.

[TprmMeHeHne MaTeMaTUYeCKOro U Mpy>KMHHOTO
MasiTHUKOB B KaU€CTBE MOJIETICH JJIsl OMUCAHHUSI
KOJIcOaHUM B OKPYKaIOIeM MUpE.

Pewrenne 3anay, CBSI3aHHBIX C BBIYUCICHHEM
WJIM OLEHKOW YacTOTHI (Meproia) KoneOaHuil.
N3mepeHne yckopeHusi CBOOOIHOTO

najeHus

2.2

MexaHn4deckue BOJHBI.
3ByK

10

MexaHnn4yeckue BOJHBL.
[IpoaosibHBIE U MONIEPEYHBbIE
BOJIHBL. CBOMCTBA MEXaHUYECKHUX
BOJIH: UHTEep(hEpEHITUS U
nudpakuus. JJmuHa BOJIHBI U
CKOPOCTb €€ pacpOCTPaHEHHUS.
MexaHnyeckue BOJIHBI B TBEPAOM
TEeJIE, CEHCMUYECKUE BOJIHBI.
3ByK. Pacnpoctpanenue u
OTpakeHue 3ByKa. [ poMKOCTh
3ByKa M BBICOTA TOHA. Pe30HaHC
B akycTuke. MndpazByk u
yibTpa3ByK. Mcrons30Banue

OOHapyXeHHE W aHAJTU3 BOJTHOBBIX SIBICHUN
B OKPYXAIOIeM MHpE.

Hab6mronenne pacpocTpaHeHust TPOJOIbHBIX U
MONEPEYHBIX BOJIH (Ha MOJIEIIN) U
oOHapy>KeHHEe aHAJIOTUYHBIX 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 PacOupOCTPAHEHUEM U OTPAKEHHUEM 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,
MOCBAIIEHHOTO HCIOJIb30BaHUIO 3ByKa

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

Hroro no pazneny

18

Pa3znen 3. DjieKTPOMArHUTHOE MOJI€ U 3JI€KTPOMATHUTHBIE BOJIHbI

3.1 | DnexTpoMarHuTHOE
noJse u
DJIEKTPOMArHUTHBIE
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).

AHaJIU3 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,
JEMOHCTPUPYIOLIUX UHTEPPEPEHLIUIO U
nudpakIyo ceera.

PacniosnaBanue u aHanu3 pasIM4HbIX
NPUMEHEHUH AJIEKTPOMArHUTHBIX BOJIH

B TEXHHKE.

Pemrenue 3anay ¢ ucnoab3oBaHueM (popmyi
JUISI CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH,
JUIMHBI BOJIHBI U 4aCTOTHI CBETA

Hroro no pazneny

Pa3nen 4. CBeToBLI€E AIBJICHUSA

4.1

3aKOHBI
pacpoCcTpaHeHUs
CBETA

JlyueBas moznens cBera u
reoMeTpuyecKasi OnTHKA.
HcrouHuku csera.
[IpsmMonuuenHoe
pacnpoCcTpaHEeHHUE CBETA.
3armenust Conniua v JIyHbL.
Otpaxxenue ceera. [Inockoe

3CPKaJIo. 3aKoH OTpaXXCHUS CBCTA.

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

HaGroieHre OnbITOB, JEMOHCTPUPYIOIIHX
SIBIICHUE TIPSIMOJIMHEHOTO PacIpOCTPAHCHUS
cBeTa (BO3HUKHOBEHUE TEHU U MOJYTEHH ), U UX
WHTEPIPETAIUS C UCTIOJIH30BAHUEM TTOHSITHS
CBETOBOTO JTy4a.

OOBsiCHEHHE U MOJICIIUPOBAHUE COTHEYHOTO U
JIYHHOTO 3aTMEHHUI.

HccnenoBanre 3aBUCUMOCTH yTjla OTPaKCHUS
CBETOBOTI'0 JIy4a OT yIJja MaJcHusl.

N3ydeHnne cCBOMCTB M300paKEHUS B TIJIOCKOM
3epKase.
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npenomMiieHus ceera. [lonnoe
OTpa’KEHHE CBETA.
Hcnonp30BaHue MOIHOTO
OTPa)KEHMSI B ONITHYECKUX
CBETOBO/IaX, ONTOBOJIOKOHHAs
CBSI3b

Habnooenue u obwvscnenue onvimos

10 NOJIYYEHUIO UB00PANCEHULL 8 B02HYMOM U
BLINYKIOM 3EPKAAX.

Hab6mronenne u o0bsICHEHNE OIIBITOB

TI0 MPETOMJICHUIO CBETAa HAa TPAHMIIC
Pa3IMYHBIX CPEJl, B TOM YHCJIE OITBITOB

C BHYTPEHHUM OTPaKECHHEM.

V3ydeHune npuHIANA IeHCTBUS ONTHYECKOTO
CBETOBO/IA.

HccnemoBanre 3aBUCUMOCTH yIiia
MIPEJIOMJICHHS OT yrJjia MaJICHUsI CBETOBOTO JTyda
Ha TPAHUIIE «BO3TYX—CTEKIIO».
Pacnio3naBanme sSIBIICHUI OTpaKEHUS U
MIPEIIOMJICHHS CBETA B MIOBCEAHEBHON KU3HHU.
Ananu3 u 0ObsICHEHHUE SIBJICHUS ONTHYECKOTO
MHpaxa.

Pemenne 3a1a4 ¢ UCIOJIB30BaHUEM 3aKOHOB
OTPaKCHUS U TIPEIIOMIICHHSI CBETa

4.2

JIMH3BI ¥ OITUYECKUE
PUOOPHI

JIuH3a, X0 Jiyueu B JIMH3E.
dopMysia TOHKOU JIMH3BI.
[TocTpoeHue n300pakeHu M,
c(hOopMUPOBaAHHBIX TOHKOM
nuH30M. OnTuyeckas cucreMa
dboToanmnapara, MUKpOCKOIIA

u Teaeckona. I'ma3, kak
ONTUYECKas CUCTEMA.
bim30pyKOCTh U JaIbHO30PKOCTh

[Tonyyenue n300pa>keHH C TOMOIIBIO
coOuparoIIeil U pacceuBaroIIeH JTHH3.
Onpenenenne GOKYCHOTO pacCTOSIHUS U
ONTHYECKOU CUJIbI COOMPAIOIIEH JTUH3HI.
Pemienue 3a1a4y Ha MOCTPOCHUE U300PAKEHU I
B COOMparoIIel 1 paccernBarolen JIMH3aX.
Pemrenune 3ana4y Ha npuMeHEHHE POPMYJIbI
JIVH3BI.

AHalli3 yCTpONCTBA U IPUHIUIIA IEUCTBUS
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HEKOTOPBIX ONTHYCCKUX MPHUOOPOB:
doroanmnapara, MUKPOCKOIIA, TEJIECKOIA.
AHanmu3 sBIIeHUN OJIM30PYKOCTH U
JTATbHO30PKOCTH TIPU U3YyYEHUN MOJICIH TJia3a,
MIPUHITUTIA JICHCTBHUS OYKOB

4.3 | Pa3moxenue 0enoro 2 Paznoxenue Oenoro ceera B HaOnronenue n 00bICHEHHE OIBITOB
CBETa B CTICKTP cnektp. OnbiTel HhtoTOHA. 10 Pa3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.
CnoxeHue CreKTpaJIbHbIX Habmronenue u oObsiCHEHNE ONBITOB
1BeToB. /ucnepcust cera 10 TIOJIYYeHHI0 O€JIOr0 CBETA MPHU CIIOKEHUU
CBETa Pa3HBIX I[BETOB.
[IpoBeneHre u 0OBSICHEHHE OIBITOB
10 BOCITPHUSITHIO IBETA MPEAMETOB TIPH UX
HaOJTFOICHUH Yepe3 IIBETOBBIC (PHITBTPHI
(LIBETHBIE OYKH)
Htoro mo pazneny 16
Pa3znen 5. KBantoBbie IBJIEHUSA
5.1 | Ucnyckanue u 4 Omnsitel Pezepdopna u O6cyxnaenue 1enu onsiToB Pesepdopaa

IIOIJIOIICHHUEC CBCTA
aTOMOM

IJIAaHETapHAast MOJAEIb aTOMA.
Mopaens aroma bopa.

Hcnyckanue v norjiaoieHue cBeTa
atromoM. KBanThbl. JInHeuaThie
CIIEKTPBI

10 UCCJIEIOBAHUIO ATOMOB, BBIIBH)KCHUE
TMIIOTE3 O BO3MOXHBIX PE3YyJIbTATax OIBITOB

B 3aBHCHUMOCTH OT MPEIII0JIaraéMoro CTpOEHUs
aToMOB, (pOpMYIMpPOBaHHUE BHIBO/IOB

U3 PE3YJIBTATOB OIBITOB.

OOcyxaeHne NpOTUBOPEUNH TIIIaHETAPHOM
MOJIEJIM ATOMA U OCHOBAHMM IS TUIIOTE3bI
bopa o cTarmoHapHbIX OpOUTaX 3JIEKTPOHOB.
N3ydenue cnekTpoB U3JIyYEHHUS U
IIOTJIOILCHUS.
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N3y4yeHne cneKTpoB pa3IMyHbIX I'a30B.
HaOnronenue criyionHbix U TMHEHYaThIX
CIIEKTPOB HU3J1y4YEHHUs PA3JIUYHBIX BEILECTB.
OOBbsicHEeHUE IMHENYaThIX CIEKTPOB
W3ITy4ECHUS

5.2

CtpoeHue aTOMHOTO
anpa

PanunoaktuBHOCTh. Anb(da-, 6eTa-
U ramma-usnydenusi. CtpoeHue
aToMHOro siapa. Hyknonnas
MOJIEJIb AaTOMHOTO sJIpa.
N3oTomnbl. PagnoakTuBHbBIE
npespamenus. [lepuon
IoJIypacnaza aTOMHBIX SIAED.
JlericTBue palnOaKTUBHBIX
V3JIy4YCHUH HA )KUBbIC
OpraHU3Mbl. 3alIUTa

OT PaIMOAKTUBHOI'O U3TyYEHUS

OO0cyxaeHne BO3MOXKHBIX TUIIOTE3 O MOJEISIX
CTPOEHHUS Aapa.

OmnpeneneHue cocrasa siiep 10 3aJaHHBIM
MAaCCOBBIM U 3apsII0BBIM YUCIIaM U

I10 TIOJIOKEHUIO B IEPUOIUUECKON CUCTEME
DJIEMEHTOB.

[Ipumeps! aHann3a U3MEHEHUS COCTaBa sAIpa n
€TO0 ITOJIOKEHHS B IEPUOANYECKON CUCTEME
IIPU PAAOAKTUBHOCTH.

HccnenoBanne TPEKOB: UBMEPEHUE DHEPTUH
YaCTHULbI 1TI0 TOPMO3HOMY ITyTH

(o otorpadusim).

Ha6mronenne TpekoB B kamepe BusbcoHa.
N3ydenune paboThl CUETUYNKA HOHU3UPYIOIITUX
W3J1y4EHUM.

Perucrpanus usinyueHus: npupoaHbIX
MHHEPAJIOB U TPOYKTOB.

H3MepeHune paiioakTUBHOTO (pOHA.
OOHapyXeHHe U U3MEPEHHE PaAUAIl[MOHHOTO
(oHa ¢ TOMOILBIO T03UMETPA, OLIEHKA €ro
WHTEHCUBHOCTH.
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Anann3 OMOJIOTHYECKUX U3MEHEHHIA,
MIPOUCXOISIIUX MO JEHCTBUEM
PaIrOaKTUBHBIX U3ITYYEHU.

[TprMepbl UCTTOIB30BAHUS PAIMOAKTUBHBIX
W3JIy4EHUN B MEIULIUHE

5.3 | AnepHble peakuu 7 SnepHbie peakiiuu. 3aKOHbI [Iprmepsl HCTIONIB30BaHUS 3AKOHOB
COXPaHEHHUS 3apsA0BOro U COXpaHEHUSI MAaCCOBBIX U 3aPSJOBBIX YHCEIl
MacCOBOr0 YHCEN. DHEPIHUsl CBS3U | IS ONPEIEIICHHS Pe3yJIbTaTOB SAEPHBIX
aTOMHBIX siiep. CBsi3b MacChl U peaxiuii; aHaIu3 BO3MOKHOCTH WU
sHepruu. Peakiuu cuntesa u HEBO3MOXXHOCTH SIIEPHOM pEaKIIUH.
nenenus siaep. UIcTouHukm OOcyxaeHue NepCreKTUB UCIOJIb30BaHUS
sHeprun CosHIa U 3BE3 1. YIIPaBJIIEMOIO TEPMOSIIEPHOTO CUHTE3A.
SAnepHas sHEpreTuka. OOcyxaeHne 3K0JIOrMYECKUX MPoOIeEM U
DKooruyeckue npoodaemMbl IPEUMYLIECTB, CBA3aHHBIX C SAEPHON
AIEPHOU YHEPrETUKHU DHEPreTUKON

Htoro o pazneny 16

IHoBTOpHUTEILHO-00001IAKOIIMIA MOTYJIb

6.1

Mexannueckue
SIBJICHUS
(MOBTOpPHUTEILHO-
0000IIaromui
MOJYJIb)

6

Cucremaruzaius 1 0600111eHNE
NPeAMETHOTO COACPKAHUS U
OIIBITA JIEATEIILHOCTH,
NpUOOPETEHHOT O PU U3YyYECHUN
MEXaHMYECKUX SBJICHUN Ha
yriyOJIE€HHOM YpPOBHE,
MOJITOTOBKA K OCHOBHOMY
rOCY/IapCTBEHHOMY JK3aMEHY
1o gusuke

Pemenune 3ama4, OTHOCSATIMXCS K pa3ieny
«MexaHU4YeCKHE IBICHUS.

BrimonHeHHE 1Ta00paTOPHBIX PaOOT U OMBITOB
10 MEXaHWYECKHUM SIBJICHHUAM (BKIItOUast paObOTHI
Y OIBITHI M3 TICPEYHS K pa3iey) B YCIOBUIX
CaMOCTOSITEITLHOTO TUTAHUPOBAHUS TTPOBEICHHUSI
UCCIIeI0BaHMs, BRIOOpA U OOOCHOBAHUSI METO/1A
U3MEpEHUs BETMINH, COOPKHU
IKCIIEPUMEHTAITLHON YCTaHOBKH
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6.2 | TernoBble sIBICHUS Cucremarusanus 1 0600111eHNE Pemenue 3a1a4, OTHOCALIMXCS K pa3aeny
(TIOBTOPHUTEIILHO- IPEIMETHOIO COJAEPKAaHUS U «TennoBble SIBICHUSY.
o0oO01aroIun OIBITA JEATEIbHOCTH, Brinonnenue 1abopaTopHbIX pabOT U OINBITOB
MOJTYJTb) MPUOOPETEHHOTO MPU U3YYCHUH | TIO TEIJIOBBIM SIBIICHUSIM (BKJIIOUYasi pabOThI U
TETUIOBBIX SIBJICHUN OTIBITHI U3 TIEPEYHS K pa3/ieny) B yCIOBHIX
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 COJCPKAHUS U «DNEKTPOMArHUTHBIC SIBJICHUSD.
(TIOBTOPHUTEIILHO- OIIBITA JESTENLHOCTH, Boinonnenue nabopaTtopHbIX padoT
o0oO0maromun NPUOOPETEHHOIO MPU U3YYEHUH | U OIBITOB M0 3JIEKTPOMAarHUTHBIM SIBICHHUSIM
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 SKCIIEPUMEHTAIbHOM
YCTaHOBKHU
6.4 | CBeroBbl€ sIBICHUS Cucremarusanus 1 0000111eHNE Pemenue 3a1a4, OTHOCALIMXCS K pa3aeny

(IOBTOPUTEINILHO-
0000IIaromui
MOYJIb)

MPEAMETHOTO COICPIKAHUS U
OIbITA JIEATEIILHOCTH,
IPUOOPETEHHOTO MPU U3YUECHHUU
CBETOBBIM SBJICHUN

Ha yTrJTyOJICHHOM YPOBHE,
MOATOTOBKA K OCHOBHOMY

«CBeTOBBIE IBICHUSY.

BrimonHenue mabopatopHbIX padOT U OMBITOB
110 CBETOBBIM SIBJICHUSIM (BKJIIOUasi pabOThI U
OMBITHI U3 MIEPEUHSI K pa3ieNy) B YCIOBUSIX
CaMOCTOSTEILHOIO TJIaHUPOBAHUS MPOBEACHUS
UCCIIeI0BaHMs, BRIOOpPA U O0OCHOBAHUSI METO/1a
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rOCy/IapCTBEHHOMY 9K3aMEHY
o gusuke

HN3MCPCHUA BCIIMYHUH, C60pKI/I
BKCHCPI/IMCHTaJIBHOﬁ YCTaHOBKH

6.5 | IToBTOpeHME M 4 CucremaTuzaius 1 00001eHE Pabora ¢ TekcTamu pu3NUECKOro coiepKaHus
0000111eHNE MPEIMETHOTO COIEPKAHUS U 10 Kypcy (pU3UKHU yriayOJIeHHOr0 YpOBHS.
OIBITA JACATEILHOCTH, BrImotHeHre MpoOIEMHBIX 3aJIaHUH MMPAKTHKO-
MPUOOPETEHHOTO MPU U3YYCHUH | OPUEHTUPOBAHHOTO XapakTepa (3a1aHusl mo
BCEro Kypca (pU3HKU €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH ), B TOM
yrayOa€HHOTO YPOBHS, YUCIIE 3aIaHUA C MEKIIPEAMETHBIM
MOJIFOTOBKA K OCHOBHOMY COJICP)KAaHHUEM.
rOCY/IapCTBEHHOMY 3K3aMEHY Pabota Hax rpynmoBBIMH HITHA
o gusnke WHIUBUTyaTbHBIMU TIPOCKTAMH, CBSI3aHHBIMHU
C coJiepKaHueM Kypca GU3UKH yriTyOJEHHOTO
YPOBHS
Hroro no pazneny 17
OBILIEE KOJIMYECTBO 136
YACOB I1O ITPO'PAMME
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