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®denepanpHas pabodas mporpamma o ydeoHomy npeametry «Dusuka» (0a30BbIi
ypoBeHb) (mpeaMeTHas oOnacTh «ECTeCTBEHHO-HAay4yHbBIE TIpeaMETh»)  (najee
COOTBETCTBEHHO — TIporpamMma 1o ¢u3nke, (U3MKa) BKIIOYACT TMOSCHUTEIBHYIO
3aIHCKY, CoAepKaHne oOy4eHUs, TUIAHUPYEMbIC PE3YJIbTaThl OCBOCHHS MPOTPAMMBI 110
¢usnke, TeMaTHYECKOE TUTAHWPOBAHUE, TIEpeUCHb (KOAU(PUKATOP) pacIpeeICHHBIX 10
KjlaccaM  TpOBepsSEeMbIX  TpeOoBaHMI K  pe3yidpTaTaM  OCBOCHHMSI  OCHOBHOM
o0pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO OOIIEro o00pa3oBaHUSI M 3JIEMEHTOB
colepkaHusl 1o (u3uke, mnepedeHb (KoaudukaTop) MNpoBEpsSeMbIX TPeOOBaHUN K
pe3ylbTaTaM OCBOCHHS OCHOBHOW 00Opa30BaTENbHOW MPOTpaMMbl OCHOBHOTO OOIIIETO
00pa3oBaHMs U DJIEMEHTOB COJIEpPKaHUs 0 (PU3UKeE.

IMNOACHUTEJIBHASA 3AIINCKA

[IporpamMma no gu3uke Ha ypOBHE OCHOBHOT'O OOIEro oOpa3oBaHUs COCTaBJIECHA
Ha OCHOBE IIOJIOKEHUM M TpeOOBAHMU K pe3ysibTaTaM OCBOEHHUs Ha 0a30BOM ypOBHE
OCHOBHOM 00pa3oBarenbHON nporpaMmsl, npeacrasieHHbx B @I'OC OO0, a Takxke ¢
yueToM (enepanbHOi paboyeil mporpaMMbl BOCIIUTAHUS U KOHILIETILIUU MPENOJaBaHUs
yueOHoro npeameta «Duznkay.

Copepxanve mnporpamMmbl 1o  (u3MKE HampaBieHO Ha (HOpPMUPOBAHHE
€CTECTBEHHO-HAYYHOW IPaMOTHOCTH OOYYAIOIIMXCS U OPTraHU3ALMI0 U3YYeHUS! (U3HKU
Ha JIeATENbHOCTHOH OcHOBe. B mporpamMMe mo ¢u3uKe yUHTBHIBAIOTCS BO3MOXHOCTH
yueOHoro mnpeamera B peanmuzanuu TpedboBaHuit ®PI'OC OOO k miIaHUpPYyEMbIM
JUYHOCTHBIM M METaIllpeIMETHBIM pe3yJIbTaTaM OOyuYeHHs, a TaKKe MEXIPEIMETHBIC
CBSI3M €CTECTBEHHO-HAayYHbIX YYE€OHBIX NPEIMETOB Ha YPOBHE OCHOBHOIO OOIIETO
00pa3oBaHUsl.

[Iporpamma no ¢u3uKe ycTaHABIMBAET pacnpenesieHue yueOHOro Marepuana Io
rojgamMm oOyueHus (IO KjaccaMm), MpeajiaraeT MNPUMEPHYI TOCJIEI0BaTeIbHOCTh
U3YyYEHHUs T€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS IMPEIMETHOTO COAEPKAHUSA U ydeTe
BO3PACTHBIX OCOOCHHOCTEHN 00yJarommnXcsl.

[Iporpamma no ¢u3suke pazpaboTaHa C UENbI OKa3aHUS METOJIUYECKON MOMOIIH
YUUTEIIO B CO3/IaHUM paboyeil mporpaMmsl 1o y4eOHOMY ITPEIMETY.

duznka SBISETCS CHUCTEMOOOPA3YIOIIUM JUIsl €CTECTBEHHO-HAYUHBIX YyueOHBIX
IPEIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IMPOILIECCOB U SIBJICHMIA,
H3y4yaeMbIX XUMHUEH, Ouosioruen, acTpoHomMuend M (usznueckoil reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa, MPEAOCTaBIAeT Haubojee SCHbIC



o0pasibpl MPUMEHEHUsS HAYyYHOTO METO/Ja MO3HAHUsS, TO €CTh Croco0a MOITy4YeHUs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Onna W3 TWaBHBIX 3a7ad (u3nueckoro oOpa3oBaHMs B CTPYKType oOOIIero
o0pa3oBaHHsI COCTOMT B (OPMUPOBAHUHM €CTECTBEHHO-HAYYHOW TPAMOTHOCTH U
MHTEpeca K HayKe y 00yJarouuxcs.

Nzydyenne pusuku Ha 6a30BOM ypOBHE MpPEIOJIaraeT OBJAJCHUE CIEAYIOIIUMU
KOMITETEHTHOCTSIMU, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:

HAy4YHO OOBSICHATDH SABJICHMUS,

OILICHUBATh U TOHUMATh OCOOCHHOCTH HAyYHOT'O UCCIIEIOBAHUS;
UHTEPIIPETUPOBATH JaHHBIE W  HCHOJh30BaTh HAay4dHbIE JOKA3aTENbCTBA
JUTS TIOJTY9€HUS BEIBOJIOBY.

Lenu n3yueHus: pU3MKU HA YPOBHE OCHOBHOTO OOIIEro 00pa30BaHUs ONPE/ICIICHBI
B KOHIICTIIMU TpemnojaBaHusi y4yeOHOro mpenMera «Du3mka» B 00pa3oBaTEIbHBIX
Opra”Hu3anusax Poccniickon denepanun, peANU3YIOIINX OCHOBHBIE
00111e00pa3oBaTebHbIE TPOTPAMMBI.

enu n3yuenus: GpusnKku: NpuoOpeTeHNnEe NHTEPECa U CTPEMIICHUS 00 yUYaroLuXcsl K

HAyYHOMY U3YYCHHUIO
IPUPOJIbI, PA3BUTUE HUX HMHTEIUIEKTYaJIbHBIX U TBOPYECKHX CIOCOOHOCTEH; pa3BUTHE

MPEJICTAaBICHUI O HAYYHOM METOJIE MIO3HaHUs U (OPMUPOBAHUE
MCCIIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBJICHUAM; (POpMHpOBAHIE HAYTHOTO

MHUPOBO33pEHUS KaK pe3ysibTaTa U3yuyeHUs OCHOB
CTPOEHUS MaTepuu M  (PYyHIAMEHTAIBHBIX 3aKOHOB  (u3HUKH; (HOPMHpPOBAHUE

NPEICTaBICHUN O POIU (PU3UKU [Tl Pa3BUTHUS APYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH; Pa3BUTUE MPEACTABICHUN O BO3ZMOXKHBIX
chepax Oyaymedt mnpodeccuoHaNbHON JESITEIBHOCTH, CBS3aHHOW C  (PU3HUKOM,
MOJITOTOBKA K JaJIbHEHIIIEMY O0yUEHHUIO B ’TOM HAIPaBIICHUH.

JlocTukeHHne 3TUX LeNNeld mporpammsl 1Mo (pU3MKe Ha YpOBHE OCHOBHOIO OOIIETO
00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICIYIOIINX 3a/1a4:

npuoOpeTeHne 3HAaHU O TUCKPETHOM CTPOSHHUH BEIIECTBA, O MEXaHHMYECKHX,
TEIUIOBBIX, JJICKTPUYECKMX, MArHUTHBIX W KBAHTOBBIX SIBICHUSX; NPHOOpETEHUE

YMEHHI OTMCHIBATH U OOBICHITH PU3NICCKHUE SIBICHUS
C HWCIIOJIb30BaHMEM TMIOYYCHHBIX 3HAHUH; OCBOCHHE METOOB PEUICHHS MPOCTEHIINX

pacyeTHBIX 3aj1a4 C UCTIOJIb30BAHUEM
duznyecKkux Mojenell, TBOPUECKUX M TMPAKTUKO-OPHEHTHPOBAHHBIX 3a7ad;, Pa3BUTHE
yMEHHMH HaOII0aTh IPUPOIHBIC SIBJICHUS U BBIOIHSTH OIBITHI, JJA00OPaTOPHBIE pabOTHI
U DKCIIEPUMEHTAIbHBIC MCCIEAOBAaHUS C MCIOIh30BAaHUEM U3MEPHUTEIbHBIX MPHUOOPOB;
OCBOCHHE MPUEMOB paboThI ¢ uHPopMaluen PU3NIECKOTO CoepKaHMsI, BKITFOUAsI



UHGOPMAIIMI0O O COBPEMEHHBIX JOCTIKEHUSX (U3UKH, aHaIu3 M KPUTHYECKOE
OlICHMBaHHWE  HH(OpManMM; 3HAKOMCTBO co  chepamu  mpodheCcCHOHATHLHOU
NEeSATETLHOCTH, CBSI3aHHBIMU

¢ (u3uKOW, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha JOCTHKECHHUSIX
bu3HYeCcKoi HaAyKH.

OO6miee 4yuCIO YacoB, PEKOMEHJIOBAHHBIX ISl M3y4eHHs (U3UKH Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 JacoB (2 4aca B HeJien0), B 8 Ki1acce — 68 yacoB
(2 yaca B Henenmo), B 9 kinacce — 102 4gaca (3 yaca B HEJIEIIO).

[Ipemymaraemeiii B mporpamMme 1o (u3MKe TepedeHb JIa0OpaTOpHBIX padoT H
OTBITOB SIBIISIETCS PEKOMEHJIATEIbHBIM, YYMTENb JelaeT BBHIOOp MpU MPOBEICHUU
7a00paTOpHBIX pabOT M OMNBITOB C Y4YE€TOM WHAMBUIYaIbHBIX OCOOCHHOCTEU
00yJaromuxcsi, CIHUCKa OHKCIICPUMEHTAJIBHBIX 3aJlaHUl, TpealaraéMblIX B paMKax
OCHOBHOT'O TOCYJJaPCTBEHHOTO 3K3aMeHa M0 (PU3HUKe.



COJEPXAHUE OBYUYEHUA

7 KITACC ®u3uka u ee poJib B IO3HAHUM OKPY:Ka0LUIero Mupa
dusnka — HayKka o npupoze. Asnenus npuponasl. Dusndeckue sBICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.
Ouznueckue BenuyuHbL. M3Mepenne ¢usmueckux BenuuuH. Dusnueckue
npudopsl. [lorpemnocts u3mepennit MexxryHapoiHasi CUCTEMA €UHMUII.
Kak ¢usuka u  jgpyrue ecTecTBEHHBIE HAYKU W3Yy4aloT MPUPOLY.
EcrecTBeHHO-HAy4HBIN METO/] IO3HAHMS: HAOIIOACHNE, TOCTAHOBKA HAYYHOT'O BOIIPOCA,
BBIIBMOKEHUE  THUIIOTE3, OKCIEPUMEHT [0 TNPOBEPKE TUIOTE3, OOBICHEHHE
HabogaeMoro aBiieHus. Onucanne (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Jlemoncmpayuu
Mexanuueckue, TeIIOBbIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIC SBJICHUS.
dusznyeckue npubOpPsl M Mpoleaypa MNPSAMbIX HM3MEPEHHM aHaJIOrOBBIM U
UU(POBBIM NPUOOPOM.

Jlabopamophvie pabomwi u onvimol

Omnpenenenue 1EHbI IeTICHUS IKaJIbl U3MEPUTEILHOTO TTprbopa.

N3mepenue paccTosiHUM.

N3mepenne oObema JKUIKOCTU U TBEPAOTO TeTa.

Omnpenenenre pa3mMepoB MabIX TEJ.

N3mepenne Temmeparypbl MPU MOMOIIU >KUIKOCTHOTO TEPMOMETpPa MU JlaTYMKa
TEeMITepaTypHhI.

[IpoBeneHME MccaeaOBaHUS MO MPOBEPKE THIOTE3bI: JATBHOCTH TOJIeTa IIapuKa,
MYIIEHHOT'0 TOPU30HTAJILHO, TEM 0OJIbIIe, YeM OOJIbIIIEe BHICOTA MYCKA.

IlepBoHayaibHbIC CBEACHUS O CTPOCHUM BELIECTBA

CrpoeHune BemecTBa: aTOMbl MU MOJIEKYJIbI, X pa3Mepbl. OMbIThI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHE BEIIECTBA.

JIBrxeHue yacTull BemecTBa. CBsI3b CKOPOCTH JIBHIKEHHSI YACTHUL C TEMITEPATYPOil.
BbpoyHoBckoe nBuxkenue, nuddysus. BzaumonecTBiue yacTUll BEUIECTBA: MPUTSHKEHHE
Y OTTAJIKUBAHUE.

ArperatHble COCTOSIHHS BEIIECTBA: CTPOEHUE TIa30B, XUAKOCTEM M TBEPIBIX
(KpUCTAINIMYECKNX) TeJl. B3anMOCBS3b MEXAY CBOMCTBAMH BEIIECTB B PAa3HBIX
arperaTHbIX COCTOSIHUSIX W HUX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu
Ha6nronenne 6pOyHOBCKOTO IBYKCHHSI.
Habmonenue nuddysun.



Ha6J'II-0I[CHI/Ie HBJI@HI/Iﬁ, 06’LHCHHIOHII/IXCSI IIPUTSOKCHHUEM WM  OTTAJIKMBAHHEM
qacCTHIl BCIICCTBA.

Jlabopamophwvie pabomol u onvimol
OneHka 1raMeTpa aToMa METOZOM PSJIOB (C UCTIOIb30BaHUEeM QoTorpaduii).
OnbITel 1O HAOJIOACHUIO TETJIOBOTO PACIIUPEHUS Ta30B.
OnbITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSHKEHHUS.

JIBuaxeHre U B3anMOIeliCTBHE TeJl

Mexannueckoe nBuxeHrne. PaBHOMepHOE U HEpaBHOMEpPHOE ABUKEHHUE. CKOPOCTb.
CpenHsast CKOpOCTh MpPHU HEPAaBHOMEPHOM JBWXKEHUU. Pacyer myTd W BpeMEHH
JBU>KCHUSL.

SBnenne wHepumu. 3aKOH WHEpUUH. B3aummopencTBHE TEN Kak MpPUYUHA
U3MEHEHHsI CKOPOCTH IBM)KEHHUA Tel. Macca Kak mMepa MHEPTHOCTH Teja. IInoTHoCTh
BelecTBa. CBA3b INIOTHOCTH € KOJMYECTBOM MOJIEKYJI B €IMHUIIE 00ObeMa BEIIECTBA.

Cuita Kak XapakTepucTrKa B3auMoAenucTBus Teil. Cuiia yrnpyrocTd u 3akoH I'yka.
N3mepeHne cuibl ¢ IMOMOIIBIO IUHAMOMETPA. SIBJICHUE TATOTEHUS U CUJlA TSKECTH.
Cuia mspkecTm Ha aApyrux IuiaHerax. Bec Tema. Heecomocts. CroxkeHue cui,
HaIlpaBJICHHBIX MO OAHON mpsiMoil. PaBHogelictBytomas cwi. Cuna TpeHusa. TpeHue
CKOJIB)KEHMS M TPEHHUE NOKOsA. TpeHue B IPUPOAE U TEXHUKE.

Jlemoncmpayuu
HaOnronenne MexaHn4eCcKoro ABMKEHUS Tea.
N3MmepeHne ckopoCcTH MPSIMOJIMHEIHOTO JBUXKECHMUS.
HaOnronenue siBieHUs1 THEPIUU.
Hab6nronenue n3aMeHeHusi CKOpOCTH TPU B3aUMOJICHCTBUU TeE.
CpaBHeHHE Macc N0 B3aMMOJICVCTBUIO TEI.

CrioxeHune CHil, HalpaBJICHHBIX 10 OJTHOW MPSMOM.

Jlabopamophvie pabomwi u onvimol

OnpeneneHrue CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUs (IIapUKa B JKUIAKOCTH, MOJCIH
IEKTPUUECKOTO aBTOMOOWIIS M TaK Jajiee).

Ornpenenenue CpeHEN CKOPOCTH CKOJIbKEHHUS OpyCcKa WU IIapyKa M0 HaKJIOHHOM
MJIOCKOCTH.

Ornpenenenue MmI0OTHOCTH TBEPAOTO Tea.

OMnBITEI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTshkeHus (aedopmanuu) npy>KUHbI
OT IIPUJIOKEHHOU CUJIBL.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHHSI CKOJIbKCHHS OT Beca Teja
¥ XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.



JlaBjieHue TBepaAbIX TeJl, KUAKOCTEH U ra3oB

Hasnenue. CrocoObl yMEHBIIEHUS W YBEIMYEHHs aaBieHMs. JlaBieHue rasa.
3aBUCHMOCTH JaBJICHUS Ta3a OT 00beMa, TeMieparypsl. [lepenaua naBneHus: TBEpABIMU
TEJIaMH, KUJIKOCTAMU U razamu. 3akoH [lackans. [lHeBMaTHueckue MalIvHBbI.
3aBUCHUMOCTh JIaBJICHUS JKUAKOCTH OT TIyOuHbl. [HapocraTuueckwii mapaokc.
Coobmaromuecs cocyabl. [ uapaBnuueckie MEXaHU3MBI.

Atmocdepa 3emun u arMmocdepHoe aaBieHue. I[IpuyuHBI CyIIeCTBOBaHUS
BO3AymHOW oOonouku 3emiu. OmnbiT Toppuuemiu. W3mepenue atmocdepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EpPHOro MaBIICHUS OT BBICOTHI HaJl YPOBHEM MODSL.
[TpuOops! 17151 U3MEPEHUs AaTMOC(EPHOTO TABICHMUS.

JlelicTBUE >KMAKOCTM M ra3a Ha MOIPYy:KEHHOE B HHUX TeJlo. BriTankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxoraBanue.

Jlemoncmpayuu
3aBUCUMOCTbH JABJIEHUS raza OT TEMIEPATYPHI.
IIepenaua naBiieHUs )KUIAKOCTBIO U Fa30M.
CooOuiaromuecs cocyabl.
I'mapaBnnueckunii mpecc.
[IposiBienue nercTBust aTMochEpHOTO JaBJICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIECH CHUJIBI OT O0OBbEMa MOTPYKEHHOW YacTU Tela u
IJIOTHOCTH JKUAKOCTH.

PaBeHCTBO BhITATKMBAIOUIEH CUIIBI BECY BBITECHEHHOM )KUIKOCTH.

VcnoBue miuaBaHus TE: IJIaBaHHE WIH IOrpy’KECHUC TCJI B 3aBUCHUMOCTH OT
COOTHOIIICHHUS MJIOTHOCTEH Teja U KNIOKOCTH.

JlabopamopHwvie pabomwi u onvimol

HccnegoBanue 3aBUCHMOCTM Beca Tella B BOAE OT OObeMa MOTPYXKEHHOM B
YKUJIKOCTh YaCTH TeJa.

OnpeneneHue BBITAIKMBAIOLIEN CUJIbI, IEUCTBYIOIIEH HA TEJIO, MOTPYKEHHOE B
KUJKOCTbD.

[IpoBepka HE3aBUCHUMOCTM BBITAJIIKMBAIOLIEH CHWJIbI, JCUCTBYIOIIEH HA TEJIO B
KUJKOCTH, OT MacChl TENA.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJTKUBAIOIICH CHIIbI, IEHCTBYIOIIEH
Ha TEJO B KUJIKOCTU, OT 00BEMA MOTPYKEHHOM B JKUJIKOCTh YACTH TeJla U OT IJIOTHOCTH
KUJKOCTH.

KoncTpynpoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOAKA M OIPEICIICHUE €€
IPy30HO0bEMHOCTH.

PaGora n MmomHOCTD. JHeprus Mexanuveckas
paboTa. MoOIIIHOCTb.



IIpocTeie MEXaHU3MBI: pblyar, 0JOK, HAaKJIOHHAs IUIOCKOCTb. 1IpaBuiio paBHOBecHs
peryara. [IpumeHeHne mnpaBuiia paBHOBECHS pblyara K OJOKY. «30JI0TO€ MPaBUIIO»
mexanuku. Koagdument nonesnoro neicteus (nanee — KIIJ]) mpocThix MexaHU3MOB.
[TpocThie MexaHU3MBI B OBITY U TEXHHUKE.

Mexanunueckas sHeprus. Kunerndeckas u noreHuuansHas sHeprus. [Ipespamenue
OJIHOTO BHJAa MEXAHWYECKOW BSHEPruM B ApYrol. 3aKOH COXPAaHEHHsS SHEPrUu B
MEXaHUKE.

Jlemoncmpayuu

[Ipumepsbl MPOCTHIX MEXAHU3MOB.
Jlabopamophvie pabomwi u onvimol

Omnpenenenue paOOThl CUJIBI TPEHHS NpPU PABHOMEPHOM JABMKEHUU Tella [0
TOPU30HTAJIBLHON MOBEPXHOCTH.

HccnenoBanue yciioBril paBHOBECHS pblyara.

N3mepenne KII/] HakKIOHHON ITIOCKOCTH.

N3yuenue 3aK0Ha COXpaHEHHs] MEXaHUYECKOW SHEPTUU.

8 KJIACC Tenuosbie
AABJICHUSA

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETHUYECKON TEOPHUU CTPOCHMS BEIECTRA.
Macca u pasmepbl atoMOB MW MOJIEKyJd. ONbITbl, MNOATBEPKIAIOIINE OCHOBHBIC
MTOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKON TEOPHH.

Mopenu  TBepAOro, JKUAKOTO M  ra3000pa3HOr0  COCTOSIHMM — BEIIECTBa.
Kpucrammueckne u amopdubie Tena. OObsICHEHHE CBOWCTB Ta3oB, KHAKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKCHUNW MOJEKYJIIPHO-KUHETUYECKON  TEOpUH.
CmaurBaHUE W KanWJUISIPHBIE ABJICHUS. TEnaoBoe pacliupeHue U CkaTue.

Temnepatypa. CBsi3b TeMIIEpaTyphbl CO CKOPOCTHIO TEIJIOBOIO JBHKEHHUSI YACTHII.
Buaytpennss sneprus. CriocoObl M3MEHEHUS BHYTPEHHEH SHEPTHH: TEIUIonepeaada |
coBepiieHne palboThl. Buapl Temionepenayu: TEIIONPOBOAHOCTh, KOHBEKIIHS,
V3JIy4YCHHUE.

KonnuectBO TemimoThl. YIeiapHas TEIUIOEMKOCTh BeIlecTBa. 1emiooOMeH U
TEIIOBOS paBHOBECHE. YpaBHEHHME TeIIoBOro Oanmanca. IlnaBieHne u oTBepleBaHUE
KPUCTANIMYECKUX BEIECTB. YJeibHas TeruloTra IuiaBieHus. llapooOpazoBanue
koHeHcarus. Mcmapenne. Kumenue. Y aenpHas TerioTa napooopa3oBaHusl.
3aBUCUMOCTh TEMITEPATypPhl KUTICHUSI OT aTMOC(EPHOTO JTaBICHUS.

BrnaxnocTts BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TeIIOTa CTOPaHMUSL.



[Tpunimner pabotsl TeroBbix asurareneid KIIJ[ TermoBoro npurarens. TemnaoBsie
JIBUTATEJN U 3alIATA OKPYKAIOLIEH CPEBI.

3aKoH COXpPaHCHHU:A U MPCBpAICHUS SHCPTHUH B TCIIJIOBBIX ITPOLICCCAX.

Jlemoncmpayuu
Ha6nronenne 6poyHOBCKOTO IBYKCHHSI.
Ha6mronenue nuddysun.
HaOGuroteHne SBiICHUI CMaYMBaHUS W KaITMJUTSIPHBIX SBJICHHMH.
HaGmroienne TermIoBoro pacupeHust Tedl.

HM3MeHeHune HaBJICHUA Ta3a IIpU HU3MCHCHHH obbeMa W Harp€BaHuM HWIIA
OXJIaXKACHUU.

[IpaBuina u3MepeHus TEMIIEPATYPHI.

Buae! Termonepenayn.

OxJtaXkieHue Ipu COBEPIICHUH pabOTHhI.

HarpeBanue npu coBepIiiieHUH pabOThl BHEITHUMU CUJIAMHU.
CpaBHEHUE TEIUIOEMKOCTEN Pa3JIUYHBIX BEIIECTB.
Hab6nronenue kunenus.

HaOntonenne TMOCTOSHCTBA  TEeMIEpaTyphl TpU  ILJIABJICHUH.
Moienu TeIUIOBBIX IBUTATEIICH.

JlabopamopHwvie pabomwl u onvimol
OMnBITH IO OOHAPYKEHUIO IEHCTBHSI CHIT MOJICKYJIIPHOTO TIPUTSKCHHUSI.

OnbITHI IO BRIPAIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOM COJIM MJIM caxapa.
OnpITel IO HAOMIOACHUIO TEIUIOBOTO PACIIMPEHUS T'a30B, KUIKOCTEH M TBEPIBIX
Tell.

Omnpenenenre gaBjaeHUs BO3yXa B Oa/IOHE IIMPUIIA.

OnbIThl, IEMOHCTPUPYIOIIKUE 3aBUCUMOCTh JIaBJIEHHUS BO3JyXa OT €ro o0bema u
HarpeBaHus WIN OXJIaKICHUSI.

IIpoBepka ruUMmoTe3sl JTUHEWHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA JXKUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmoienne n3MeHeHrs BHYTPEHHEW 3HEPTUu Tejla B pe3yJibTaTe TeIulonepeaun
U paOOThl BHEIIIHUX CHI.

HccnegoBanue siBIEHUS TEIUIOOOMEHA MPHU CMEIIMBAHUM XOJIOJHOM M ropsiuen
BOJBI.

OHpC}ICHCHI/IC KOJMYECTBA TCIINIOTHI, ITOJIYYCHHOI'O BO)IOﬁ Impu TEIIO0OOMEHE ¢
HarpC€TbiM MCTAJUIMYCCKUM HUJIMHIPOM.

Onpe):[eneHHe y,[[GHBHOﬁ TCIINIOCEMKOCTH BCIIICCTBA.
I/ICCHGI[OBaHI/Ie Imponccca uCIiapCHus.
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Omnpenenenue OTHOCHUTEJIbHOU BJIQKHOCTH BO3/yXa.
Omnpenenenne yeiabHON TEIUIOTHI IUIABJICHUS JIBA.

JJIeKTpUYeCKHe U MATHUTHBIEC SIBJICHUS

Onektpuzanus Tea. JIBa poma dSIEKTpUUECKUX 3apsioB. B3aumoneiicTBue
3apsoKeHHBIX Tenl. 3akoH KynoHa (3aBUCMMOCTH CHIIBI B3aUMOJICUCTBUS 3apsKEHHBIX
TEJl OT BEJIMYUHBI 3aPSJI0B U PACCTOSHUS MEXY TEIaMHU).

Onektpudeckoe moje. HampsokeHHOCTh  anekTpudeckoro mouist.  [lpuHnumn
CYTNEPIIO3UIINH dJEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenun »snekTpuuecknx 3apsioB. ODJEMEHTAPHBIA AJIEKTPUYECKUNA  3aps.
Crpoenne atoma. [IpOBOOHUKM M IHUAJICKTPUKHA. 3aKOH COXPAHEHUS JIIEKTPUUYECKOTO
3apsna.

DIIEKTPUYECKHUM TOK. Y CIOBHUS CYHIIECTBOBAHUSA AJEKTPUUYECKOTO TOKA. ICTOUHUKH
MOCTOSTHHOTO TOoKa. JIeHCTBUSL SIEKTPUUECKOTO TOKa (TEIJIOBOE, XHMHUYECKOE,
MarHuTHOE). DIEKTPUUECKUNA TOK B KUIKOCTSAX U raszax.

Onektpuueckas uenb. Cuiia Toka. DNeKTpudecKoe HarpsbkeHue. CONpOoTUBIICHHE
IIPOBOJHUKA. Y IEJIBHOE COINPOTHUBIICHHE BelIeCcTBA. 3aKOH Oma Uisi ydacTKa LENu.
[TocnenoBaTenbHOE U IApAJIEBHOE COCITMHEHUE IIPOBOJHUKOB.

PaGota u MONIIHOCTH  3JEKTpUYEeCKoro Toka. 3akoH Jlxoyns—Jlenna.
DNEeKTpUYECKHe UEeNu M MOTPEOUTENH 3JEeKTpuuecko sHepruu B ObiTy. KopoTkoe
3aMBbIKaHUE.

[ToctostHHbIE MarHuThl. B3auMoaelcTBHE MOCTOSIHHBIX MarHMTOB. MarHuTHOE
noje. MarHuTHoe noJjie 3eMJIM U €ro 3HaueHHue s KM3HU Ha 3emuie. OnbIT Dpcrena.
MarauTHoe moJsie 3JIEKTPUYECKOro Toka. [IpuMeHeHne 3JIEKTPOMAarHuTOB B TEXHUKE.
JlelicTBHE MAarHUTHOTO MOJIs HA MPOBOAHUK C TOKOM. DJIEKTPOABUTATENb TOCTOSSHHOTO
ToKa. lcnonb30BaHHWE »JIEKTPOABUTATENCd B TEXHUYECKUMX YCTPOMCTBAX U Ha
TPaHCIIOPTE.

Onbitel @apanes. SBineHue 3yekTpoMarHUTHOM MHAYKuuu. [IpaBuno JleHma.
Onextporenepatop. CrocoObl MOTYUYEHUST DIECKTPUUYECKON IHEPTUU. DIEKTPOCTAHIIUN
Ha BO30OHOBIISIEMBIX UCTOYHUKAX YHEPTHUHU.

Jlemoncmpayuu
DIIeKTpU3aLUs Tell.
JIBa poJia 3NIEKTPUUECKUX 3apsA0B U B3AMMOJEHCTBUE 3aPSIKEHHBIX TEI.
YCTpONCTBO U IEUCTBUE IJIIEKTPOCKOTIA.
DIIEKTPOCTATUYECKAsE UHAYKIIUS.
3aKOH COXpaHEHUS DJICKTPUUECKUX 3apsi/IOB.
[IpOBOHUKH U TUDJICKTPUKH.
MoaenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.

MCTOUHUKH TTOCTOSTHHOT'O TOKA.
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JlencTBUs 3NEKTPUUYECKOTO TOKA.

DJIEKTPUUECKHUM TOK B )KUIKOCTH.

["a30BbI1i pa3psia.

N3mepenune cuibl TOKa aMIIEPMETPOM.

N3Mepenune 37eKTpuYeCcKOro HapsKeHUs. BOJIbTMETPOM.
Peocrar u Mmara3uH cONpOTUBIICHUN.

BzaumojeiicTBre MOCTOSIHHBIX MAarHUTOB.

MoenupoBaHre€ HEBO3MOXXHOCTH Pa3/ICJICHUS MTOJI0COB MarHuTa.
MoenupoBaHr€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OnbIT Opcrena.

MarauTHoOe 1oJjie ToKa. DJICKTPOMArHHUT.

JlelicTBHE MAarHUTHOTO TOJIsI HA TIPOBOAHUK C TOKOM.
DIIEKTPOJABUTATEND MMOCTOSTHHOTO TOKA.

UccnenoBanue siBiIeHUS 3JIEKTPOMATHUTHOM UHAYKIIHUH.
Onbitel Dapajes.

3aBHCHUMOCTbD HaIIpaBJICHUA HWHAYKIIUOHHOI'O TOKa oT YCJIOBI/Iﬁ €ro
BO3HHMKHOBCHU:I. 3H€KTpOF€H€paT0p IIOCTOSAHHOI'O TOKA.

Jlabopamophwsie pabomwi u onvimol
OnbITH TI0 HAOJIOICHUTO 3JICKTPU3AIMH T MHAYKITUEH ¥ PU CONIPUKOCHOBCHHH.
HccnenoBanue neCTBUS JIEKTPUUYECKOTO OIS Ha MPOBOJTHUKHN U TUDJICKTPUKH.
COopka u npoBepka pabOThI ANEKTPUUECKON 1IETTH MOCTOSIHHOTO TOKaA.
N3mepenue u peryaupoBaHue CUIIbI TOKA.
N3mepenne u peryaupoBaHue HAMPSKCHUS.

HccnenoBanue 3aBUCHMOCTM  CWIJIBI TOKAa, MIYIIEr0 4Yepe3 pPEe3ucrop,  OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUSI HA PE3UCTOPE.

OHBITBI, ACMOHCTPUPYIOIIHNC 3dBUCHMOCTL OJJCKTPHUYCCKOI'O COIIPOTHBJIICHHUA
IMPOBOJHHUKA OT €TI0 JJIMHBI, IJIOIIAAN IMOIIEPEYHOTO CCUCHUA U MaTCpHralia.

[IpoBepka mpaBuiia CIOKEHHUS HANPSKECHUN MPU MOCIEA0BATEILHOM COCAUHECHUU
JIBYX PE3UCTOPOB.

[TpoBepka mpaBuiia AJisi CUIIBI TOKA TIPH MapaJIJICIbBHOM COSMHEHUH PE3UCTOPOB.
Omnpenenenne pabOTHI MEKTPUIECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpeneneHre MOITHOCTH AJIEKTPUIECKOTO TOKA, BRIASISIEMON Ha pE3UCTOpE.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HUAYIIETO Yepe3 JaMIIOYKy,  OT
HaInpsHKEHUs Ha HEW.

Onpenenenune KII/I HarpeBaTens.

HCCHGJIOB&HI/IC MarauTHOI' O B38,PIMOI[€I>'ICTBI/I$[ ITIOCTOSAHHBIX MardiHuToOB.
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M3y4yeHre MarHMTHOTO TOJS MOCTOSHHBIX MAarHUTOB NMPU HX OOBEAMHEHHH W
paszeneHun.

HCCJ’IGI{OBaHI/Ie ,Z[CP'ICTBPIH QJICKTPUYICCKOI'O TOKA HAa MAalrHUTHYIO CTPCIIKY.

OHLITI)I, ACMOHCTPUPYIOIIHUEC 3aBUCHUMOCTb CHJIBI BBaPIMO,ZIefICTBI/ISI KaTyllKxu C
TOKOM M MaravTa OT CHJIbl TOKa WU HAIIPABJICHUA TOKA B KAaTYIIIKC.

N3ydeHne neicTBus MarHUTHOTO TOJISI HA POBOJHUK C TOKOM.

KoHctpynpoBanue u uzydeHue paboThl JIEKTPOIBUTATENS.

Namepenune KIIJI asekTpoaBUrateibHON YCTaHOBKH.

OMBITHI IO UCCIIEIOBAHUIO SIBICHUSI AJIEKTPOMArHUTHOM UHAYKIIMU: UCCIEAOBAHUE
VM3MEHEHUM 3HaYEHUs U HAIIPaBJIECHU HUHAYKIIMOHHOTO TOKA.

9 KJIIACC MexanuuyecKkue siBJCHHUS

Mexannueckoe  JBWKeHME. MarepuanbHas  Touka. (Cucrema — OTCYETa.
OTHOCUTENBPHOCTh ~ MEXAaHMYECKOTO  JBWKECHUA. PaBHOMEpHOE  NIPSMOJHUHENHOE
nBrkeHue. HepaBHoMepHOe mnpsiMoinHENHOE IBUKEeHHE. CpenHsass U MTIHOBEHHAs
CKOPOCTB T€JIa MPU HEPABHOMEPHOM JBHKEHUH.

VYckopenue. PaBHoyckopeHHOE TIpsiMOIMHENHOE JBIbKeHue. CBOOOIHOE MajicHUE.
OmnbiTel ['anunes.

PaBHOMepHOE nBIKEHHE 1O OKpyxkHOCcTH. [lepmonm W dacrtota oOpalieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

ITepBbpii 3axkoH Hprorona. Bropout 3akoH Herorona. Tpermii 3akoH HproroHa.
[IpyHIMN CyNIEpIIO3UIMHU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: Cuja TPEHHS CKOJIbKEHUS, Cuja
TPEHMUS TTOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna TsS)KeCTH M 3aKOH BCEMUPHOTO TATOTEHHSI. Y CKOPEHHE CBOOOIHOTO IMaJIEHUS.
JBmxenue mianer Bokpyr Coisnina. IlepBas kocmuueckasi ckopoctb. HeBecomocTs U
IepErpy3KH.

PaBHOBecue wmaTepuasibHOM TOUYKM. AOCOIMIOTHO TBepaoe Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPETIJIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTH.

Nmnynec tenma. M3meHenne wummynbca. MmmynbCc cuibl. 3aKOH COXpaHEHUs
MMITyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass paboTa U MOUTHOCTh. PaboTa CHI TSXKECTH, YIPYTrOCTH, TPECHHUS.
Ces3p oHepruu u pabotel. [loTeHnumanpHash »dHeprus Teja, MOMHATOTO HAaJ
MMOBEPXHOCTHIO 3eMJIM. [loTeHIManbHasi SHEpPrusi Cxartoud npyxuHbl. KuHeTtnueckas
sHeprusi. TeopemMa O KHHETHYECKOW SHEPrUU. 3aKOH COXPAHEHHS MEXaHUYECKOU
DHEPIUH.
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Llemoncmpayuu

Ha6JHOI[eHI/IC MCXaHHUYCCKOI0 ABWIKCHHUSA TCJIa OTHOCHTCIIBHO PA3HbIX TCJI
oTCUYCTA.

CpaBHeHHE IyTel U TPAEKTOPHUM IBUKEHUS OJTHOTO U TOTO K€ T€JIa OTHOCUTEIBHO
Pa3HBIX TEJ OTCUETA.

W3mepeHue CKOpOCTH U YCKOPEHUSI IPSMOJIMHENHOTO IBUKECHMUSL.

HccnenoBanne Npu3HAKOB PAaBHOYCKOPEHHOTO JIBUYKEHUSI.

Habmoienne ABMXKEHUS Tella o0 OKPYKHOCTH.

HaGmonenne MexaHMUYECKHUX SIBIICHUHM, MPOUCXOASIIMX B CHUCTEME OTCUYeTa

«Tenexka» Mnpu ee paBHOMEPHOM M YCKOPEHHOM JABHKEHHM OTHOCUTEIIBHO KaOWHETa
(bu3HKH.

3aBUCUMOCTh YCKOPEHMS TeJla OT MAaCChl TEJA U JCUCTBYIOIIEH HA HETO CUJIBL.
HaOnronenue paBeHCcTBa CUJI IPU B3aMMOJICHCTBUH TEJI.

MN3MeHeHue Beca Tena mpyu YCKOPEHHOM JIBUKEHUM.

ITepenaya uMnyJsibca py B3aMMOJCHCTBUU TEJI.

[IpeobpazoBanus SHEPTUH MPU B3AUMOICHUCTBUU TEIL.

CoxpaHeHue UMIyJibca IpU HEYNPYTOM B3aUMOCHCTBUM.

CoxpaHeHnre UMIyJibca Mpu aOCOTIOTHO YIIPYTOM B3aUMOJICHCTBHUM.
Habmronenune peakTHBHOTO JIBH)KCHHS.

CoxpaHeHHe MEXaHUYECKON dHEPTHH IIPU CBOOOIHOM I1aJICHHH.
CoxpaHeHHME€ MEXAaHWYECKOM OHHEPruh TMpPHU JIBUKECHUM Telaa TOJ JACHCTBUEM
MPY>KUHBL.

Jlabopamophvie pabomwi u onvimol

KoHcTpyupoBanue TpakTa JIs pa3roHa W JAJIbHEHIIIETO PAaBHOMEPHOTO JABW)KCHHUS
IIApUKA WA TEJICKKH.

OnpeneneHne cpeHe CKOPOCTH CKOJIBKEHUS OpyCKa MU JBUKCHHSI IIIApUKa TI0
HAKJIOHHOM IIOCKOCTH.

Omnpenenenre YCKOPEHUsS Tejla MPU PAaBHOYCKOPEHHOM JIBFDKCHHH TI0 HaKJIOHHOW
MJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHU TPHU PABHOYCKOPEHHOM JIBHKCHUH
0€3 Ha4aJIbHOW CKOPOCTH.

[TpoBepka THITOTE3bI: €CJIM TPU PABHOYCKOPSHHOM JIBFDKCHWUH 0O€3 HavaabHOU
CKOPOCTH TIYTH OTHOCATCS KaK PpSJI HEYCTHBIX UHCENI, TO COOTBETCTBYIOIINE
IPOMEKYTKHA BPEMEHH OJMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBXCEHHUS OT CHJIBI HOPMaJIBHOTO
JaBJICHHS.

Onpenenenne korhuIIUEeHTa TPEHHUS CKOTBKCHHS.

OmnpeneneHre KECTKOCTH TIPYKUHBI.
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Omnpenenenve paOOThl CUJIbI TPEHHS MPU PABHOMEPHOM JABMKEHUHU Tella 110
TOPU30HTAIBHON TOBEPXHOCTH.

Omnpenenenre pabOThl CHIIBI YIIPYTOCTH MPHU MOJBEME Tpy3a C UCIOJIb30BAHUEM
HETOBMYKHOTO U MOABUKHOTO OJIOKOB.

N3yuyeHune 3aK0HAa COXpaHEHUS SHEPTHH.

Mexanuyeckue Koj1e0aHUs U BOJHBI

KonebarenbHoe naBmxkeHune. OCHOBHBIE XapaKTEpPUCTUKHU KojeOaHUU: MNEpHUof,
4acToTa, aMIUITyJa. MaremaThyecKui W NPYXKUMHHBIA MasTHHKU. [IpeBpamenue
SHEPrUM NPHU KOJIEOATETbHOM JBUKECHHUH.

3aryxaromue koneOanus. BoiHyxaennoie koneOanusi. Pezonanc. MexaHuueckue
BOJIHBI. CBOMCTBAa MEXaHWYECKHX BOJH. IIpomosbHBIE M monepeyHble BOJIHBL. JlJIMHA
BOJIHBI U CKOpPOCTh €€ pachpoCTpaHEeHHs. MeXaHMYeCKHe BOJHBI B TBEPAOM TEJE,
CEHCMUYECKUE BOJIHBI.

3Byk. I'pomkocTh 3Byka W BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yIABTpa3ByK. /lemoncmpayuu

Habmronenue konebanuii Tea moja 1eMCTBUEM CHIIBI TSXKECTH U CHIIBI YIIPYTOCTH.
Ha6nronenue koneOanuii rpy3a Ha HUTH U HA TIPYKUHE.

HaOntonenue BeIHYXIEHHBIX KOJIEOaHUM U pe30HaHCa.

PacnipocTpanenne nMpo10bHBIX M TIOTIEPEYHBIX BOJIH (HA MOJICTIH).

Ha6nronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOThl. AKYCTHYECKUIN
pe30HaHc.

JlabopamopHwvie pabomwi u onvimol

Onpenenenre 4acTOThI U MEpUOAA KOJIEOaHUN MAaTEMAaTHYECKOTO MasTHUKA.

OnpeneneHre 4acTOThl U MEpUOa KoJIeOaHUN NPYKUHHOTO MasiTHUKA

HccnegoBanue 3aBUCUMOCTHY MEPHOJIa KOJIEOAHHI MOJBEUIEHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.

HccnegoBanne 3aBUCMMOCTH TE€pUOJa KOJIEOAHUW MNPYKMHHOTO MasATHHKA OT
Macchl rpysa.

[IpoBepka HE3aBUCUMOCTH MEpHOJIa KoJeOaHul rpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl Ipys3a.

OnbIThl, EMOHCTPUPYIOUIME 3aBUCUMOCTh NEpUOAA KOJICOaHWH MPY>KUHHOTO
MasiTHUKa OT MACChI Ipy3a U KECTKOCTU NPy UHBI. M3MepeHue yckopeHus cBOOOIHOTO
naJeHUs.

DJIEKTPOMATHUTHOE 10J1¢ U 3JIEKTPOMATHUTHbIE BOJIHbBI

DJIEKTPOMarHuTHOE ToJI€. DJIEKTPOMAarHUTHBIE BOJIHBI. CaoiicTBa
JIEKTPOMAarHuTHeIX BOJH. IlIkama 3neKTpOMarHWTHBIX BoJH. Mcnonbs3oBaHue
JIEKTPOMArHUTHBIX BOJIH JUJISl COTOBOM CBS3H.
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SHCKTPOMaFHI/ITHa}I IprupoJaa CBETA. CKOpOCTI) cBeTa. BonHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu

CsBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.
BomHOBBIE CBOMICTBA CBETA.

Jlabopamopnwvie pabomol u onvimol

W3ydeHne CBOMCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIbI0O MOOMIBHOTO TenedoHa.
CBeToOBBI€ SIBJICHUA

JlyueBas mogmenp cBeta. Mcrounuku csera. [IpsAmosmHENHOE pacnpoCTpaHEHUE
ceera. 3armMeHna Comnuma u Jlywel. Otpaxenue cera. Ilimockoe 3epkano. 3akoH
OTPa)KEHUs CBETA.

[Ipenomnenue CBETA. 3akoH MIPEJIOMIICHUS CBETA.
[TonHoE BHYTpPEHHEE OTpa)xkeHue cBeTa. Vcrmosiap30BaHHE MOJHOTO BHYTPEHHETO
OTPAXKEHUS B ONITUYECKUX CBETOBOAX.

JIunza. Xox mydeit B muH3e. Ontudeckas cucrema (hoToanmapara, MUKpOCKOa |
Teneckona. a3 kak ontudeckas cucteMa. bam3opykocTs 1 JaaTbHO30PKOCTb.

Pasnoxenue 6enoro ceera B criekTp. OnbiTel HptoToHA. ClOMXEHUE CIeKTPpaIbHbBIX
uBeTOB. /ucnepcus cera.

Jlemoncmpayuu
[IpssmMonMHEHOE pacTIpOCTPaHEHHE CBETA.
OtpaxeHune cBeTa.
[Tonyyenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.
Onrtuueckuii CBETOBOI.
Xox mydeid B cOOMparoIieit JInH3e.
XoJ1 Ty4el B pacCErBArOIIECH JIMH3E.
[Tony4yenue n300pakeHUi ¢ TOMOUIBIO JTUH3.
[Ipunuun aeiictBus horoanmnapara, MUKpOCKOIA U TEJIECKOIA.
Mopenn rnasa.
Paznoxenue 6e5oro cBera B CIEKTp.
[Tonyyenue 6esoro cBeTa MpH CI0KEHUH CBETa Pa3HBIX 1[BETOB.

Jlabopamophvie pabomwi u onvimol
HccnenoBanue 3aBUCMMOCTH YTJIa OTPaXXSHHsI CBETOBOTO JIyda OT yrJja MmaeHusl.

N3yuenune xapakTepucTUK N300pakeHus MpeMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH YIJIa IIPEJIOMIIEHUSI CBETOBOTO JIyda OT yrja IaJeHus
Ha TPaHULIE «BO3TyX—CTEKIION.
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[Tonyuenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JIMH3BI.
Omnpenenenre GOKYCHOTO paCCTOSHUS U ONTHYECKON CHIIBI COOMpPAIOIEH JIMH3BI.

OnBITHI IO PA3JI0KEHUIO OEJIOT0 CBETA B CIIEKTD.
OmnbITHl IO BOCIIPUATHIO LIBETA IIPEIMETOB IIPU UX HAOJIIOICHUU Yepe3 I[BETOBBIC
(UIBTPBI.

KBaHTOBBIC sIBJICHHS
OneiTel  Pezeppopna u muanerapHas wmojenb aroma. Mogens aroma bopa.
Hcnyckanue u noryiomenrne ceera aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- U ramma-usnydenusi. CTpoeHHEe aTOMHOTO spa.
Hyxnonnas Mozenb aToMHOTO snpa. M3oronsl. Pannoakrusasle npespamenus. [lepuon
1oJIypacnaaa aTOMHBIX sIIED.

SnepHble peakuyu. 3aKOHBI COXPAaHEHHUs 3apsI0BOI0 U MAaCCOBOT'O YHCEI. DHEPIUs
CBA3U aTOMHBIX siep. CBsA3b Macchl U 3HEPruu. Peakuuu cuHTE3a W JCJNEHHS SIEP.
Ncrounnku 3Heprun CosHIa v 3BE31.

Anepnas osHepretuka. JIeMCTBUS pAaJMOAKTUBHBIX W3JIy4EHUHM HaA KUBBIE
OpraHU3MBl.

Jlemoncmpayuu
CnexTpbl U3ITy4eHUS U MOTJIOIIEHUS.
CrexTpbl pa3IMvyHbIX Ta30B.
CnekTp Bogopo/ia.
Habnronenue tpexoB B kamepe Busbcona.
Pabota cueTynka HOHU3UPYIOLIUX U3TYYCHUH.
Peructpanus usznydeHus NpupoHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamophvie pabomwi u onvimol

HaGroaeHue CIUTONIHBIX U JIMHEHYAThIX CIICKTPOB U3TyUCHHS.

HccenenoBanue TPEKOB: M3MEPEHHUE DHEPTUU YACTHUIBI 110 TOPMO3HOMY IyTH (TI0
doTorpadusm).

N3mepenue paaroakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001IAOIIMIA MOAYJIb

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb MpPEIHA3HAYEH Il CUCTEMATU3alMh U
000011IeH!s] PEAMETHOTO COJEP>KAHUS M ONbITA ACSITEILHOCTH, MPUOOPETEHHOTO TpHU
U3YyYeHUU BCEro Kypca (U3MKM, a Takxke sl TOATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMeHy I0 (U3UKEe i1 OOYydYarolIuxcs, BBIOPABIIUX 3TOT
y4eOHBIN MpeIMeT.

[Ipy wu3yyeHHH AAHHOTO MOAYJS PEATU3YIOTCSI U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbHOCTH, Ha OCHOBE KOTOPBIX OOECHEYMBAETCSA MOCTIKEHUE TMPEAMETHBIX U
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METanpeIMETHBIX IJIAHUPYEMBIX pe3yJIbTaToOB oOy4eHus, dbopmupyeTcs
€CTECTBCHHO-HAy4YHass T'PAaMOTHOCTh. OCBOCHHME HAYYHBIX METOJOB HCCIIEIOBAHUSA
SIBJICHUW TIPUPOJIBI U TEXHUKH, OBJIAJCHUE YMEHUSIMU OOBSICHATH (DU3UUYECKUE SIBJICHUS,
MIPUMEHSISL TIOJIyYEHHbIE 3HAHUA, pelaTh 3aJadyd, B TOM YHCIIE KAayeCTBEHHBIE W
DKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMATBEHO AEATEIBHOCTHBIA XapakKTep MTAaHHOIO MOIYJS peall3yeTcs 3a
CYET TOTO, YTO 00YUaIOIIUECS BBIMOIHSAIOT 33/1aHUSI, B KOTOPBIX UM MPEJIaracTcs:

Ha OCHOBE MOJTYYECHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBSACHATH (PU3UUYECKUE

SIBIICHUSI B OKPY’KaIOIEH MPHUPOJEC U MOBCEAHEBHOW JKHU3HU; HMCIIONH30BATh HAYIHBIC
METO/IbI UCCIICTOBAHNS (PU3UUECKHUX SBJICHUMN, B TOM YHCIIE
JUISl TIPOBEPKHU THUIOTE3 U TMOIYYEHUS TEOPETHUYECKUX BBIBOJIOB; OOBSCHATH HAy4YHBIC
OCHOBBI Han00JIee BAKHBIX JOCTIKCHUI COBPEMEHHBIX
TEXHOJIOTUM, HAMpUMEpP, MPAKTUYECKOTO HCIOIb30BAHUSA PAa3TUYHBIX HCTOYHUKOB
PHEPIrUM Ha OCHOBE 3aKOHA IMPEBpAIICHUS W COXPAHEHHUS BCEX HW3BECTHBIX BHUIOB
OHEPTHUHU.
Kaxxnmas u3 TeM JaHHOTO MOMYNS BKIIFOYAET SKCIEPHUMEHTAIBHOE HCCICAOBAHHEC
obobmaroniero xapakrepa. Mojysib 3aBeplIaeTcsi MPOBEACHUEM JUATHOCTUYECKON U
OIIEHOYHOM pabOThI 32 KYpC OCHOBHOI'O OOIIIETO 00pa3oBaHMUs.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

N3ydyenne ¢u3uKu HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAIPABICHO Ha
IOCTHXKCHUE JIMYHOCTHBIX, METAlPEIMETHBIX U MPEAMETHBIX 00pa30BaTEeIbHBIX
pE3YJbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHBI

B pesynbrare uzydeHus: puU3MKM Ha YPOBHE OCHOBHOTO OOIIETO OOpa3oBaHUS Yy
oOyuJatomerocss 0yayT copMUpoOBaHBI CICAYIONINE JTHIYHOCTHBIC PE3yJbTAThl B YACTH:
1) naTpHOTHYECKOTO BOCTIMTAHMSA:

IIPOSIBJICHUE MHTEPECA K NCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUMCKOU

(U3MYECKON HAyKH; [IEHHOCTHOE OTHOIIEHHE K JOCTHMKEHUSM POCCUUCKHX
YYEHBIX-(PU3HKOB;

2) IpakaIaHCKOro 1 1yXoBHO-HPaBCTBCHHOI'0 BOCIIMTAHUSA:

IOTOBHOCTb K aKTUBHOMY y4aCTHUIO B O6CY)KI[€HI/II/I O6H_[€CTBCHHO-3HEU—II/IMBIX
H J3THYCCKUX HpO6J’ICM, CBA3aHHBIX C IIPAKTHYCCKHUM IIPUMCHCHHCM I[OCTI/I)KGHI/Iﬁ

GU3UKY; OCO3HAaHWE BAXXHOCTH MOPAITBHO-ITHUYCCKUX MPUHIIUIIOB B JICSITCIBHOCTH
Y4YEHOT0; 3) 3CTETHYECKOTr0 BOCIIUTAHUS:

BOCIIPUATHUC SCTCTUUCCKUX KAYCCTB (bH3H‘ICCKOﬁ HAayKH: €€ TApMOHHUYHOI'O

MOCTPOCHUSI, CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH; 4)
HEHHOCTH HAYYHOI0 MO3HAHMS:

OCO3HaHHUC ICHHOCTU (1)H3PI‘ICCKOI>1 HAayKHU KaK MOIMHOTO MHCTPYMCHTA IIO3HAHWA

MHPa, OCHOBBI pa3BUTHSI TEXHOJIOTHM, BAKHEUIIICH COCTABIISIIONIEH KYJIbTYPhI; Pa3BUTHE
Hay4YHOM JIF00O03HATENLHOCTH, UHTEPECA K UCCIEA0BATEIHLCKOM

nesTeabHOCTH; S) (OPMHUPOBAHUSL KYJbTYPbl 310POBbSI W 3MOIMOHAJIBLHOIO
0J1aronoJy4usi: OCO3HaHUE IIECHHOCTH 0e30IacHOro 00pa3a *KHU3HU B COBPEMEHHOM

TEXHOJIOTMUYECKOM MHUpE, BaXXHOCTH MpaBHJI OE30MAaCHOTO MOBEAEHHUS Ha TPaHCIOPTE,
Ha JI0porax, ¢ 3JEKTPUYECKUM U TEIUIOBBIM O0OOpYIOBAHMEM B JOMAIIHUX YCJIOBHSX;
c(hOpMUPOBAHHOCTH HABbIKA peIEKCUU, TPU3HAHKUE CBOETO MPaBa Ha OIIHOKY

Y TaKOr'o K€ MpaBa y Ipyroro 4yeioseka; 6)
TPYAOBOT0 BOCIIUTAHUSI:

AKTUBHOE Y4YacTHE€ B PENICHUUM MPAKTUYECKUX 3a7ad4 (B paMKax CEMbH,
o0pa3oBaTeNbHONM  OpraHu3alid,  HACEJIeHHOro  IYHKTa,  POJHOTO  Kpas)
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TEXHOJIOTUYECKOM M COIMAJIbHON HaNpaBJICHHOCTH, TPEOYIOMMX B TOM YHUCIE U
bU3NYEeCKUX 3HAHUI;, MHTEPEC K MPAKTHUECKOMY M3Y4YEHHUI0 TpodeccHii, CBA3aHHBIX C
bu3HKOH;
7) PKOJIOTHYeCKOro BOCIIUTAHHS
OpUEHTAIMs Ha MPUMEHEHUE (PU3MUECKUX 3HAHUU JUIS peIIeHus 3a7a4 B 00JacTh
OKpYKAaIOIIeH Cpenbl, IIAHUPOBAHHS TIIOCTYMIKOB ¥ OICHKA MX BO3MOXHBIX
MOCJICICTBUIA  JIJIT  OKPY’KAIOIIEH Cpelbl; OCO3HAHWE TJI00aJbHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJIeM M MyTel MX pelIeHHs; 8) amanTtanmuu K H3MeHSIOIIUMCS
YCJIOBHSIM COIMAIBLHON U MPUPOIHOI Cpeabl:
MOTPEOHOCTH BO B3aUMOJICHCTBUH TIPH BHIMIOJTHEHUN UCCIICIOBAHUN 1 TTPOCKTOB
(bU3UYECKOM HANpPaBICHHOCTH, OTKPBITOCTh OMBITY W 3HAHUSAM JIPYTHX; MOBBIIICHHE
YPOBHSI CBOEH KOMITETEHTHOCTH Yepe3 MPAKTHICCKYIO NeATeIbHOCTh; TOTPEOHOCTh
B (OpMHUPOBAHUHM HOBBIX 3HAHUM, B TOM 4uHnciie HOPMYITHpPOBaTh HUCH,
MOHSATUSI, TUIOTE3bl O (HU3NUECKUX OOBEKTaX M SBJICHUSX;, OCO3HAHUE JCPHUIIUTOB
CcOOCTBEHHBIX 3HAHUHM M KOMIIETEHTHOCTEHN B 00JIaCTH
(bU3UKY; TTIAHUPOBAHUE CBOCTO PA3BUTHS B IPHOOPETCHUH HOBBIX (PM3MYECKUX 3HAHU;
CTPEMJICHHE aHAJTM3UPOBATH U BISBIISTH B3AMMOCBSI3H MPUPO/IBI, 00IIIECTBA
¥ DKOHOMHUKH, B TOM YHCJIC C HCIOJh30BaHUEM (PU3MUECKHX 3HAHW, OICHKA CBOUX
JEeWCTBUI C yU€TOM BIIMSIHUS Ha OKPYXKAIOIIYIO CPEITy, BO3MOKHBIX

rII00AJIbHBIX MTOCIIEACTBUH.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare uzyueHus pu3NKyd Ha YpOBHE OCHOBHOTO OOILEro OOpa3oBaHUS Yy
oOyyarorierocss OynyT chOpMHpPOBAaHBI METANPEIMETHBIE PE3yJIbTaThl, BKIIIOYAIOIINE
MO3HABATEIbHBIE  YHUBEpPCAJbHBIE  Y4eOHBIC  JCHCTBUSA,  KOMMYHUKATHBHBIC
YHUBEpCANbHBIC YYEeOHBIE JCHCTBHUSA, PETYISATHBHBIC YHHUBEPCAIbHBIE YydeOHBIC
JICUCTBUS.

Ilo3HaBaTeIbHbIE YHUBEPCAJIbHBbIE Y4eOHbBIE JeiicTBUS Ba3oBbie
JOrnyecKue aeicTBHA:
BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE TMPU3HAKU OOBEKTOB (SBJICHUN);
yCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIACCU(DUKAIINN, OCHOBAHMUSI

JUIsi 00OOIIEHNS U CPAaBHEHHUS, BBISIBISATH 3aKOHOMEPHOCTHM W TPOTHBOPEUYUS B
paccMmaTpuBaeMbIX (hakTax, JTaHHBIX

U HaONIOACHUSAX,  OTHOCALMXCA K  (U3UYECKUM  SIBJICHMSIM;  BBISBISATH
NPUYUHHO-CJIEICTBEHHBIE CBA3U NIPU U3yYE€HUU (DU3UYECKUX SIBICHUMN

U IIPOLIECCOB, IPOBOJUTH BBIBOJABI C UCIIOIb30BAHUEM JEAYKTUBHBIX U UHIYKTHBHBIX

YMO3aKJIIOYeHUH, BBIABUTATh THUIIOTE3bl O B3aUMOCBS3AX (PUIUUECKUX BEIUYMH;
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CaMOCTOSITENILHO BBIOUPATH CIIOCO0 pelieHust ydeOHoM pu3nueckoi 3a1auu (CpaBHEHHE
HECKOJbKMX BapUaHTOB pEIICHUs, BBHIOOp HamOolee MOAXOAAIIETO C YYETOM
CaMOCTOSITEIIEHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:
UCIIOJIb30BaTh BOIPOCHI KAK UCCIEI0BATEIbCKUIM HHCTPYMEHT ITO3HAHUS;
IIPOBOJIUTH IO CAMOCTOSTEIBHO COCTABJIEHHOMY IJIAaHY OIBIT, HECJIOKHBIH
(u3NYEeCKUi OKCIEPUMEHT, HEOOJbIIOE HCCIEA0BaHUE (PUIUUECKOTO  SIBICHMUS,
OLICHMBATh Ha NPUMEHUMOCTbh U JIOCTOBEPHOCTh HH(OpPMAILMIO, MOJYYEHHYIO B
X0J1e
UCCIIEIOBAaHMSI WJIM SKCIIEPUMEHTa; CaMOCTOATENbHO (POpMYIHpOBaTh 0000IIEHUS U
BBIBO/JIbI 10 pE3yJIbTaTaM
NPOBEJCHHOTO HAOMIOACHHSI, OIbITa, HCCIEIOBAHUS, IPOTHO3HPOBATH BO3MOKHOE
JaybHEeNIIee pa3BUTHE (PU3UUECKUX MPOLIECCOB, a TAKXKE BBIABUIATH MPEATIONOKECHHUS
00 UX pa3BUTUU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pa6ora ¢ unpopmaumeii:
IPUMEHSATH PA3JIUYHBIE METO/IbI, HHCTPYMEHTHI U 3aPOCHI IIPU TIOUCKE
U orOope MH(POPMALMK WM JTAHHBIX C YYETOM IPEIOKEHHON y4eOHOM (Pu3nyuecKon
3aJ1aui;
aHaJIU3UPOBATh, CUCTEMATU3UpPOBAaTh U  HMHTEPIPETUPOBATH  MH(POPMALIUIO
pPa3IMYHBIX BUJIOB U (HOPM NPENICTABICHHUS; CAMOCTOSATEIBHO BHIOMPATh ONTHUMAIIbHYIO
(dopMy npeacTaBIeHUs HHPOPMAIUH
U WUTIOCTPUPOBATH PEIIAEMBIE 3a/1a4M HECIIOKHBIMH CXEMaMH, JuarpaMMaMH, UHOU
rpaduKoil 1 UX KOMOUHAIUSIMU.

KOMMyHI/IKaTI/IBHbIe YHHUBepcaJbHbIE yqeﬁnble AeNCTBUA
Oo0menue:

B X0/l OOCYXXJIeHHs Y4eOHOro mMaTepHalia, pe3ysibTaToB JIaDOpaTOPHBIX paboT u
IIPOEKTOB 337aBaTh BOIPOCHI MO CYIIECTBY 00CYK/1aeMOIl TeMbI U BBICKA3bIBAaTh HUJCH,
HalleJICHHbIE Ha pELICHUE 3aJaud U NOJJEp)KaHHe OJaroKelaTreabHOCTH OOIIEHUS;
COTIOCTABJISITh CBOM CYXKACHHUS C CY>KICHUSMH IPYTHX yYaCTHUKOB JMAJIOra,
oOHapyXHBaTh pazIU4Me M CXOJICTBO IMO3UIIMH; BBIPAXKATh CBOK TOYKY 3pPEHHUS B
YCTHBIX U MUCBMEHHBIX TEKCTAX; MyOJIMYHO MPEACTABIATh PE3yIbTAaThl BHIIIOJIHEHHOTO
¢dbuznyeckoro ombiTa (IKCIEpPUMEHTA, HCCieaoBaHus, Tmpoekta). CoBMecTHasi
AeATeJIbHOCTD (COTPYIHNYECTBO):

NMOHUMAaTh ¥ WCIOJIb30BaTh NPEUMYINECTBA KOMAaHAHONW W WHAWBHIYaTbHOU

paboTHI

21



OpU PEHIEHUH KOHKPETHOM (U3MUECKOW NpoOIeMbl; MPUHUMATh 1M COBMECTHOU
NEeATEeIbHOCTH, OPTaHU30BBIBATH JACHCTBUS MO €€

JOCTHIKCHHUIO: paCIpPCACIIATh POJIH, O6CY)KI[8,TI> IMpoHCcCChl U PC3YJIbTAThBI COBMECTHOM
pa6OTBI, O606H_[aTB MHCHHSA HCCKOJBKHMX YCJIOBCK, BbIINIOJHATH CBOK 4YaCTbhb pa60TBI,
AOCTUTAA KaYCCTBCHHOI'O PE3yJibTaTa 110 CBOCMY

HaIlpaBJICHUIO W KOOPAWHHPYA CBOHU ﬂCﬁCTBHH C IOPpYIruMH HYICHAMH KOMAHIbI,
OLCHUBATH KA4CCTBO CBOCT'O BKJIaJda B O6IHHﬁ IIPOAYKT IIO0O KPUTCPUAM,

CaMOCTOATCIIBHO C(bOpMYJ'II/IpOBaHHBIM Y4aCTHUKaMH BBaHMOHCﬁCTBHH.
PeryasitTuBHbIe YHUBepcaJlbHbIe y4eOHbIe AefcTBus
Camoopranusamnus:

BBISIBJIATH MTPOOJIEMBI B )KU3HEHHBIX U YUYEOHBIX CUTYAILUSIX, TPEOYIOIINX

JUIs pellleHus] (PU3MYECKUX 3HAHWUM; OPUEHTHUPOBATHCS B PA3JIMUHBIX IMOJX0JaX
NPUHATHS PEIICHHUI (MHANBUIYaIbHOE,
NPUHATUE PEIICHUS B TpYIIe, MPUHATHE PEHICHUH TPYNNoi); CaMOCTOSTEIbHO
COCTaBJIATh AJITOPUTM peEIICHHUS (U3NYECKON 3amaud WIM IUJlaHA MCCIICIOBAHUS C
Y4€TOM HMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATH
npeajiaraeMble BapUaHTBl PEIICHUM; MPOBOJIUTH BHIOOP M OpaTh OTBETCTBEHHOCTH 3a
pemienne. CaMOKOHTPOJIb:
JlaBaTh OILEHKY CUTYyallud W MpeJjiarath IiaH €€ U3MEHEHUS; OOBSICHITh MPUYUHBI
JTOCTUXKEHUS (HEIOCTUXKEHHUSI) pe3yJIbTaTOB ECSITEILHOCTH,
JlaBaTh OLIEHKY NMPUOOPETEHHOMY OIBITY; BHOCUTh KOPPEKTUBKI B JEATEIBHOCTH (B TOM
YHUCJI€ B XOJ1 BHITMOJTHEHUS (PU3NYECKOTO UCCIIEOBAHUS UITU TTPOCKTA) HA OCHOBE HOBBIX
00CTOSITEILCTB, W3MEHUBIIMXCS CHUTyalluid, YCTAaHOBJEHHBIX OIIUOOK, BO3HUKIINX
TPYAHOCTEHM;  OIEHMBaTh  COOTBETCTBUE  pe3yJibTara I1EeId U YCJIOBHUSIM.
IMOIMOHAIbHBIN HHTEJ/IEKT:
CTaBUTH ce0s1 HA MECTO JIPYroTo YeJIoBeKa B XO€ Copa WM TUCKYCCUU

Ha Hay4YHYIO TEMY, TIOHUMATh MOTUBBI, HAMEPEHNUS U JIOTUKY Apyroro. IlpunsaTue
ce0sl U APYIrux:

MPU3HABaTh CBOE MPABO HA OMIMOKY MPHU pelieHuH (PU3NUECKHX 3a7ad  WIA B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE K€ MPaBO APYyToro.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pe3yabTAaThl OCBOCHUS MPOTPAMMEI 10 (PU3MKE K KOHILY OOy4YeHUsI B
7 Kjaacce:

[IpeameTHsie  pe3yabTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTpaXkaTh
c(hOpMHUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUI:
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UCIIOJIb30BaTh TMOHATHUS: (PU3NYECKHE M XUMHUYECKUE SBJICHUS, HaOJIIOACHUE,
IKCIIEPUMEHT, MOJEIb, TUIOTe3a, CAMHULBI (DU3HMUECKUX BEIMYHH, aTOM, MOJEKYJa,
arperaTtHple COCTOSIHUSI BellecTBa (TBEpHOE, KUAKOE, ra3000pa3HOe), MEXaHHYeCKOe
NBIOKEHUWE  (paBHOMEpPHOE,  HEpPaBHOMEPHOE,  NPSIMOJIMHEWHOE),  TPacKTOpHs,
paBHOJEHCTBYIOIAs cuil, JAegopmarus (ympyras, IUIaCTHYECKas), HEBECOMOCTb,
COOONIAIONIUECS] COCY/Ibl; pa3ianyarh siBiieHUs (Auddy3usi, TEMI0BOE ABUKEHUE YACTHUIL
BEILIECTBA, PABHOMEPHOE  JBWKECHHE, HEPAaBHOMEpPHOE [IBUKEHUE, HHEPIUS,
B3aUMOJICUCTBHE TEJ, PAaBHOBECHE TBEPABIX TEJ C 3AKPEIUIEHHOW OChIO BpAILCHMS,
nepenaya JaBJICHUS TBEPAbIMH TeElaMH, XKUIAKOCTIMH M Ta3aMH, aTMoc(epHoe
JABJICHUE, MJIABaHUE TeJl, MPEBPALIECHUS MEXAaHWYECKON 3HEPruMu) IO ONHCAHUIO HUX
XapaKTEepPHBIX CBOMCTB U Ha OCHOBE OMBITOB, JEMOHCTPHUPYIOIIMNX JaHHOE (hru3mueckoe
SIBJICHHE; PACIIO3HABAThH MPOSBICHUE U3YUCHHBIX (DU3MUECKUX SIBJICHUIN B OKPYKAIOIIEM
MUpE, B TOM 4YHUCle (PU3NYECKHUE SBIEHUS B NPHUPOJAE: NPUMEPHI JABWKEHHUS C
pa3IMYHBIMA CKOPOCTSIMH B >KMBOM M HEXWBOW NPUPOJIE, ICUCTBUE CHJIbI TPEHUS B
IPUPOJE U TEXHUKE, BIUSIHUE aTMOC(EPHOTO JaBICHUS HA KUBOM OpraHu3M, IIaBaHUE
ppIO, pplYard B TeJie€ YEJIOBEKa, MPU STOM NEPEBOAUTHh MPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIACNSTH CYIIECTBEHHbIE CBOMCTBA (TpU3HAKKH) (DU3NYECKUX SIBICHUM;
ONUCHIBATh U3yUYECHHBIE CBOMCTBA TEN U (PU3NYECKUE ABICHHUS, UCTIONb3YS

¢uznyeckue BETUYMHBI (Macca, 00beM, IUIOTHOCTh BEIECTBA, BpEMs, IyTh, CKOPOCTH,
CpenHsIsl CKOPOCTh, CUJIa YIIPYTrOCTH, CHJIA TSHKECTH, BEC TeJla, CUJla TPEHUs, JaBJICHUE
(TBepaoro Tena, JKHMJIKOCTH, Ta3a), BBITAJIKMBAIOLIAs cuja, MeXaHudeckas paboTa,
MOIIHOCTh, TUIEYO CHJIbI, MOMEHT CHJIbI, KOA(DPUIMEHT TMOJE3HOT0 JAEUCTBUS
MEXaHU3MOB, KMHETUYECKas U MOTEHIMAJIbHAS SHEPIHs), IpU OMUCAHUU TMPABHILHO
TPAKTOBATh (PU3UUYECKUN CMBICI UCHOIb3yEMbIX BEITUUMH, UX 0003HAYEHUS U €IUHULIBI
(U3MYECKUX BEJIWYMH, HAXOAUTh (OPMYJbl, CBS3bIBAIOLIME AAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOUTh TpaQUKHW HM3YyYEHHBIX 3aBUCHUMOCTEH
¢u3nyecKux BEIMYMH; XapaKTepHU30BaTh CBOMCTBA Tel, (PU3NYECKUE SBJICHUS U
MPOIIECChI, UCIONB3Ys MpaBuia CIOXKEHUS CH (BAOJb OJHOM MpsMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesna, MpaBUJIO paBHOBecHs pblyara (OJoka), «30J0TO€
NPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHWYECKON SHEpruu, mpu 3TOM JaBaTh
CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3allMChIBaTh €r0 MaTeMaTHMYECKOE BBIPAKECHHUE;
OOBACHATH GU3NYECKUE SIBICHUS, TPOLECCH U CBOMCTBA TEJ, B TOM YHCIIE

U B KOHTEKCT€ CUTyallud NPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BbIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE M3 1—2 JIOTMYECKUX IIAroB C
UCIIOJIb30BaHUEM 1—2 M3y4EeHHBIX CBOWMCTBA (PU3UUECKUX SBJICHUN, PU3NYECKUX 3aKOHA
WIM 3aKOHOMEPHOCTH; PelllaTh pacyeTHbIC 3aJlayu B 1—2 NEeWCTBUS, UCHOIB3YS 3aKOHBI
U (QopMyJibl, CBsA3bIBAaIOIIME (U3NYECKUE BEJIWYUHBL: HAa OCHOBE aHaju3a YCJIOBHS
3a/1a4y 3aMKiChIBATh KPATKOE YCIOBHUE, MOJACTABIATH (DU3NUECKUE BETUYMHBI B POPMYJIIbI
U TPOBOJUTH PACUETHl, HAXOJAUTh CIPABOYHBIC JAHHBIE, HEOOXOAUMBIE ISl PELICHUS
3a7a4, OIICHUBATh PEATUCTUYHOCTD MOIYYCHHON (PU3NUECKOI BEIMYMHBI, pACIIO3HABATh
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npo0JeMbl, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIY (U3NYECKUX METOJI0B, B OMUCAHUU
UCCIICJIOBAaHMS BBIACTATh MPOBEpsieMOE MPEANOIoXKeHHe (THIOTE3y), pa3nuyaTh U
UHTEPIIPETUPOBATh TOJTYYCHHBINH pe3yibTaT, HAXOAWTh OMIMOKH B XOJ€ OIbITa,
IPOBOJUTH BBIBOABI IO €ro pe3ysibTaTaMm; IPOBOJAUTH OMBITHI MO HAOIIOIACHUIO
buznyecKux SABICHUN WIN (PU3MUECKUX

CBOKCTB TeJl: GOpMyIMPOBATH MPOBEPSAEMBIC TIPEITOIOKEHUS, COOMPATh YCTAHOBKY U3
MIPEIIOKEHHOTO 000PYI0BaHMUSI, 3aITUCHIBATH XOJ OMBITa U (POPMYIUPOBATH BHIBOJIBI;
BBITIOJTHSTH MPSMbBIE U3MEPEHHUS PACCTOSIHUS, BPEMEHH, MACCHI Tejla, 00beMa,

CUJIBbl U TEMIIEpATypbl C HCIIOJIB30BAHUEM aHAJOTOBBIX U LHUQPPOBBIX MNPUOOPOB,
3allMChIBaTh TMOKAa3aHUsA MPUOOPOB C YYETOM 3aJaHHOM aOCONIOTHOM MOTPEIIHOCTH
W3MEPCHUIA; TTPOBOJIUTH UCCIICIOBAHNE 3aBUCUMOCTH OJTHOW (DM3UYECKOW BEJIMYUHBI OT
JIPYrofl C MCIOJb30BAHUEM MPSIMBIX H3MEPEHUN (3aBUCHUMOCTH IIyTH PaBHOMEPHO
JBIDKYIIETOCS TeJda OT BPEMEHHU JBIKCHUS TeJa, CUJIbl TPEHUSI CKOJBXKEHUS OT Beca
Tena, KaduecTBa OOpaOOTKU TMOBEPXHOCTEW TN W HE3aBUCHMOCTH CHIIBI TPEHHUS OT
IJIONIAIM  CONMPUKOCHOBEHUSI TeEJ, CHJIbl YOPYTrOCTH OT YIJIMHEHUS] TMPY>KUHBI,
BBITAJIKUBAIONICH CUJIBI OT 00BbeMa MOTPYKEHHOM 4YacTh Tejla W OT IUIOTHOCTHU
KUJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Tela, OT IJIYOMHBI, Ha KOTOPYIO
MOTPYKEHO TEJO0, YCIOBUU IJIaBaHUSI TEJ, YCIOBUM paBHOBECUsI pblyara M OJIOKOB,
y4acTBOBaTh B IUIAHMPOBAHWU YYEOHOrO WCCIEIOBaHUsA, COOUpATh YCTAHOBKY U
BBITIOJIHATh W3MEPEHHUs], CIeaysl MNPEeIoKEHHOMY IUIaHy, (UKCHUPOBATHh PE3yJIbTaThl
MOJTY4YEHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYMH B BHJE MNPEIJIOKEHHBIX TAaONIUIl U
rpauKOB, TPOBOJIUTH BHIBOJIBI TI0 PE3YJIbTaTaM MCCIIEIOBAHMS; TPOBOJUTH KOCBECHHbBIC
u3MepeHus (QU3NUEeCKUX BEIUYUH (IMUIOTHOCTH BEIIECTBA KUAKOCTU W TBEPIOTO Tela,
CUJIa TPEHUS CKOJIbKECHUS, IaBJICHNE BO3/lyXa, BHITAIKABAIOIAS CUIIa, ICHCTBYIOIIAS Ha
MOTPY’)KEHHOE B JKHJAKOCTh TeJNO, KOA(D(UIIMEHT TOJIE3HOTO MACHCTBUS TMPOCTHIX
MEXaHU3MOB), CJIENys MPEAJIOKEHHOW WHCTPYKUIUHU: TIPU BBINOJHEHUM H3MEPEHUMU
coOupaTh JKCIEPUMEHTAJIbHYI0 YCTAHOBKY U BBIUMCIATH 3HAUYCHHUE HCKOMOU
BEJTMYMHBI; COOJIIOIATh MPaBUiia TEXHUKU 0€30MacCHOCTH MPHU paboTe ¢ 1a00paTOPHBIM

o0opy/lOBaHMEM; HMETh NpPEJICTaBICHUE O NPUHLUNAX JEHCTBUS TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, ITUHAMOMETpP, COOOIIAIOIIMECS COCYIbI,
OapoMeTp, pbluar, MOABW)KHBIA M HEMOJABMKHBIA OJIOK, HAKJIOHHAs IJIOCKOCTH;
XapaKTepU30BaTh MPUHIMMBI JEHCTBUS M3YyYEHHBIX MPUOOPOB U TEXHUUECKUX
YCTPOMCTB C HUCMOJIB30BAHUEM MX ONMUCAHUA (B TOM YHUCIE: MOJUIUIHUKHA, YCTPOUCTBO
BOJOIIPOBO/IA, THAPABINYECKUA MPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOM HAacOC,
apeoMETp), MCIMOJb3ys 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBJICHUH U HEOOXOJIUMBbIC
du3nyeckue 3aKOHbBI W 3aKOHOMEPHOCTH;, MPHUBOAWTH MpUMEPbl  (HAXOAUTH
uHGOpPMAIIMIO O MpHUMeEpax) MPAKTUYECKOTO HCMOIb30BaHUS (U3MUECKUX 3HAHUN B
MOBCEAHEBHOM KM3HU AJI1 oOecrieueHnst 0€30MacHOCTH IPHU O0pallleHuH ¢ TpUdopamMu 1
TEXHUYECKUMU YCTPOMCTBAMH, COXpPAHEHHUsS 3J0pOBbS U COONIOACHUS HOPM
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HKOJIOTUYECKOTO MOBEJCHUS B OKPYKAIOIIEH Cpele; OCYIIECTBISATh 0TOOP UCTOYHUKOB
uHpopMaiuu B IHTepHETE B COOTBETCTBUU

C 32JIaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIMXCS 3HAHUM U IIyTEM CPaBHEHMS
Pa3IMYHBIX UCTOYHUKOB BBLIEIATh UHPOPMAIMIO, KOTOpas SBJISETCS MPOTUBOPEUYUBOM
WJTU MOKET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh OpU  BBIMOJHEHUH Y4YEOHBIX 3aJaHUl  HAYYHO-TIOMYJISIPHYIO
auTepaTypy (U3HUECKOrO COJEp>KaHUs, CIPaBOYHBIE MaTepHalbl, PECypChl CETH
WnTepHer, BHIaaeTb NpHUEMaMU KOHCIIEKTHUPOBAHMsS  TEKCTa, IPeoOpa3oBaHUs
uHGOpPMaIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B JAPYTYIO; CO37aBaTh COOCTBEHHbIE KpAaTKUE
INUCHbMEHHBIE U YCTHbIE COOOIIEHUSI HA OCHOBE 2—3 MCTOYHHMKOB MH(OpMalnuu, B TOM
yycie IMyOJMYHO NPOBOJUTH KPATKHE COOOILEHUS O pe3yibTarax IPOEKTOB WIH
y4€OHBIX MCCIIEOBAaHUM, IPH 3TOM I'PAMOTHO MCIOJIb30BaTh U3YUCHHBIA MOHATUWHBIN
anmnapar Kypca (pU3uKH, CONPOBOKIATh BBICTYINIEHUE MTPE3ECHTALMEN; IPU BHINOJIHEHUN
y4eOHBIX TPOEKTOB M HCCIEJOBaHUI pacnpenensiTh OO0S3aHHOCTH B TIpYyIIE B
COOTBETCTBUM C IIOCTaBJICHHBIMHM 33JadaMU, CJIEAUTh 3a BBIIOJHECHUEM ILJIaHA
NEHCTBUM, OLICHMBATh COOCTBEHHBIM BKJIAJ B JESATEIBHOCTh TPYIIbl, BBICTPAUBATh
KOMMYHHUKAaTUBHOE B3aUMOJIECHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOTPAMMBI 110 (PU3MKE K KOHIY 00y4YeHUsI B
8 Ki1acce:

[IpeameTHbie  pe3ynapTaThl Ha  0a30BOM  YpOBHE  JIOJDKHBI — OTpaXkaTh
c(hOpPMUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHUM:
VICII0JIB30BaTh MOHSTHUA: Macca U pa3MePbl MOJIEKYJI, TEINIOBOE IBUKEHUE ATOMOB
U MOJIEKYJI, arperaTHble COCTOSIHUS BEIECTBAa, KPUCTALIMYECKUE U aMOp(HBIE Tena,
HACBIIICHHBIA U HEHACBIIICHHBIM Map, BJIAXXHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSIA
SHEPrusi, TEIJIOBON JABUIATEINb, JIEMEHTAPHBIN AJICKTPUUECKUN 3apsl, IIEKTPUUYECKOE
MOJI€, MPOBOJHUKU U AUAJIEKTPUKH, TOCTOSTHHBIN JIEKTPUUECKUI TOK, MATHUTHOE TIOJIE;
paznuyaTh SBICHUS (TEIJIOBOE pAaCIIMpPEHUE W CXKaThe, Terulonepeaada, TerIoBOe
paBHOBECHE, CMayMBAaHWE, KANWUIAPHBIC SBICHUS, HWCHapeHUE, KOHJCHCAIus,
IJIABJICHUE, KpUCTaJUIU3alus (oTBEepEBaHUE), KUIICHHUE, TeIuIonepeaada
(TerI0MPOBOHOCTh, KOHBEKIWSA, W3JIYyYEHUE), SJEKTpU3alus TeJ, B3aUMOJICUCTBUE
3apsioB, JACHUCTBUA DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHUE, B3aMMOJICHCTBUE
MAarHuTOB, JEWCTBME MATHUTHOIO MOJISI HA NMPOBOJHUK C TOKOM, 3JICKTPOMArHUTHAs
WHIYKIMS) TI0 OIHUCAHUI0O WX XapaKTepHbIX CBOWCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (U3MUECKOe SBIICHHUE, pACMO3HABATh MPOSBICHUE
W3YYCHHBIX (DU3UYECKUX SIBJICHUH B OKPYKAIOIIEM
MUpE, B TOM 4YHcClie (U3UYECKUE SBIICHUS B MPHUPOJC: MOBEPXHOCTHOE HATSHKEHUE W
KalWJUISIpHBIC SIBIICHUSI B TPUPOJE, KPUCTALIBI B Tpupoie, uznydeHnue ComHua,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 0Opa3oBaHHE pOCHI, TyMaHa, MHeEs, CHEra,
JIEKTPUYECKHUE SBJICHUS B aTMOC(hepe, MIEKTPHUIECTBO JKUBBIX OPTaHU3MOB, MAarHUTHOE
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noJie 3emiiu, apeid MmoaocoB, pojib MArHUTHOTO TOJIS IJIs )KU3HU Ha 3emMJie, MOJISIpPHOE
CUSHUE, TPU OTOM TMEPEBOANTH IPAKTUUYECKYIO 3a7ady B Yy4eOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PU3WYECKUX SIBJICHWUH; OMUCHIBATH H3yYCHHBIC
CBOMCTBA Tel U PUINYECKUE SIBJICHUS, UCTIONB3YS

bu3nYecKue BEIWYUHBI (TeMIepaTrypa, BHYTPEHHSS SHEPTHs, KOJMYECTBO TETUIOTHI,
ylelibHas TEIUIOEMKOCTh BEIIECTBA, ylAelbHas TEIUIOTa IJIaBJICHUS, yAelbHas TeIioTa
napooOpa3oBaHusl, ylelbHas TEIJIOTa CTOPAHMS TOIUIMBA, KOI(PPHUIMEHT MOJIE3HOTO
JEUCTBUS TETUIOBOM MAaITMHBI, OTHOCUTENIbHAS BIAXHOCTh BO3yXa, JJICKTPUUYCCKUN
3apsl, CUiia TOKa, SJIEKTPUUYECKOE HAMPSKEHUE, COMPOTUBIICHUE TIPOBOJHUKA, YIECIbHOE
COTIPOTUBJICHUE BEIECTBA, pa00Ta M MOITHOCTH AJCKTPUIECKOTO TOKA), TIPU OMTUCAHUHN
MPaBUJILHO TPAKTOBATHh (PU3UUYECKHUIA CMBICT MCIOJIb3YyeMbIX BEIMYMH, O003HAYCHUS U
CAUHUIIBI  (UBUYECKUX BEIWYMH, HAXOIUTh (OPMYJIBbI, CBSA3BIBAIOIIME JIAHHYIO
(GU3NYECKYI0 BEIMYMHY C JPYTUMH BEIWYMHAMH, CTPOHWTHh TpapuKd H3YICHHBIX
3aBUCUMOCTEN (PU3WYECKUX BEIMYMH, XapaKTepU30BaTh CBOWMCTBA Tel, (pU3myeckue
SIBJICHUSI ¥ TIPOLIECCHI, UCIIONB3YsI OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU
TEOPUH CTPOCHUS BEIIECTBAa, NPHUHIMIT CYIEPIO3UIIMNA TOJeH (Ha KadyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsna, 3akoH Oma i ydyacTKa Iemnu, 3aKoH J[koys-
JleHna, 3aKOH COXpaHEHHUS SHEPTHHM, MPU 3TOM yMETh (OPMYJIUPOBATh 3aKOH H
3alMCHIBATh €r0 MAaTEMAaTHYECKOE BBIPAKCHHE, OOBSICHATH (PU3MUECKHE IMPOIECCHl U
CBOMCTBa Tell, B TOM YHCJI€ U B KOHTEKCTE CHUTYalMil MPaKTUKO-OPUEHTUPOBAHHOTO
XapaKTepa: BBISABISITh MPUYUHHO- CIEJACTBEHHBIC CBS3HM, CTPOUTH OOBSICHEHUE U3 12
JIOTUYECKUX IIaroB € HCIOJb30BaHUEM |—2 WU3YYEHHBIX CBOWCTBA (PU3MUYECKHUX
SBJICHUM, (PU3NYECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH; pelIaTh pacueTHBIC 3a7a4u B 2—
3 meWcTBHS, UCTIONB3YS 3aKOHBI U (DOPMYJIBI, CBA3BIBAIOIINE (DU3MUCCKUE BETUIMHBI: HA
OCHOBE aHajiM3a yCJIOBUS 3a/1auy 3aIlMChIBATh KPATKOE YCIOBUE, BBHISABIISITH HETOCTATOK
JTAHHBIX IS PEIICHUs 3a/1aud, BBIOUPATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIC IS €€
pelieHus, MPOBOJINUTh PAcyeThl M CPABHUBATH TOJYyYEHHOE 3HAYCHHE (PU3HUCCKOU
BEITMYMHBI C M3BECTHBIMU JAHHBIMH; PACIIO3HABaTh MPOOJIEMBI, KOTOPHIE MOYKHO
pelUTh TP TOMOITH (U3HUECKUX METOOB, HCIIONB3YS OIHUCAHUE HCCIICIOBAHMS,
BBIICNISITH  MIPOBEPSIEMOE  TPENAINOJIOKEHNWEe, OIEHWBAaTh MPAaBUIBLHOCTh  TMOPSAKA
MIPOBEICHMS MUCCIICIOBAHUS, TIPOBOAUTE BBIBOBI, TPOBOAUTH OMBITHI 1O HAOIOACHHUIO
bU3NYEeCKUX SBICHUN WIN (QU3UIECKUX

CBOMCTB TeJ (KamWJUIAPHBIC SIBJICHUS, 3aBUCUMOCTh JIaBJICHUS BO3/yXa OT €ro oobema,
TEeMIIepaTyphl, CKOPOCTH MIPOIIECCa OCTHIBAHMS U HATPEBAHMSI MIPU M3ITYYEHUU OT IIBETA
u3JIydarome (Torjiomaroiniei) MOBEPXHOCTH, CKOPOCTh HWCIAPEHHUS BOJIbI oT
TEMIIEpaTyphl KUJAKOCTH W TUIOMIAJAM €€ TIOBEPXHOCTH, DJIEKTpU3aIUs Tel U
B3aMMOJICUCTBUE AJICKTPHUCCKUX 3apsa0B, B3aUMOJCHCTBHE IOCTOSHHBIX MArHHUTOB,
BHU3YyaJIN3aIisl MAarHUTHBIX TOJIEH TTOCTOSIHHBIX MAarHUTOB, JACHCTBUS MarHUTHOTO TOJIS
HAa TPOBOJHHK C TOKOM, CBOWCTBA AJIEKTPOMArHWUTA, CBOWCTBA JJIEKTPOJBHUTATENS
MOCTOSIHHOTO  TOKa): (opMylIuMpoBaTh MpOBEPSiEMblE MPEANOJI0XKEHHUsS, CcOoOUpaTh
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YCTaHOBKY U3 MpPEMJIOKEHHOTO O0OOpy/lOBaHUs, ONMCHIBAaTh XOJ OIbITa WU
dbopMynupoBaTh  BBIBOJABI;  BBIMOJHATH  MPSMBIE  HU3MEPEHUS  TeMIepaTyphl,
OTHOCHUTEIBHON BIIAJKHOCTH BO31yXa, CHIbl TOKA, HANPSIKEHUS C HMCIOJb30BAaHUEM
aHAJIOTOBBIX MPUOOPOB W JAaTYMKOB (PU3NYECKUX BEJIWYMH, CPABHUBATH PE3YJIbTAThI
U3MEPEHUI C YYETOM 3a/IaHHOW a0COJIFOTHOM MOTPEIIHOCTH; POBOAUTH HCCIIETOBAHUE
3aBUCUMOCTH OJHOU (PU3HUECKOIN BEIUYUHBI OT JPYTroi

C HCIOJIb30BaHUEM MPAMbBIX U3MEPEHUN (3aBUCUMOCTDH CONPOTUBIICHUS MPOBOAHUKA OT
€ro JUIMHBI, IUIOMIaAN MOMEPEYHOr0 CEUYECHHS U YIEIBbHOI'O CONMPOTUBIICHUS BEIIECTBA
IIPOBOJHUKA, CHJIBI TOKA, UAYIIEr0 Yepe3 MPOBOJHUK, OT HANPSKEHUS HAa IMPOBOJHHUKE,
UCCJIEIOBAHNUE TIOCJIEAOBATEIILHOIO U MapaluiebHOTO COEIUHEHHM MPOBOJIHHUKOB):
IUIAaHUPOBATh HCCIIEIOBAaHUE, COOMpPATh YCTAHOBKY W BBIMOJHATH U3MEPEHHUS, CIEIys
NPENIOKEHHOMY IIJIaHy, (PMKCUPOBATH PE3YJIbTATHI MOTYYEHHON 3aBUCUMOCTH B BHUJIE
Tabnuil U rpaduKoB, TPOBOJUTH BBIBOJIBI M0 pe3yjIbTaTaM MCCIIECOBAHUS; TTPOBOIUTH
KOCBEHHbIE H3MEPEHUs] (PU3MUECKUX BeJWYMH (yJelabHas TEIJIOEMKOCTh BEUIECTBA,
CONPOTUBIIEHUE TMPOBOJHMKA, pPabOTa U MOIIHOCTh AJIEKTPUYECKOrO  TOKA):
IUIAHUPOBATh U3MEPEHHUs, COOUpaTh SKCHEPUMEHTAIBHYIO YCTaHOBKY, CIEIYys
NPEMJIOKEHHOW MHCTPYKUWU, U BBIUKCIATh 3HAUEHHE BEIUYMHBL;, COONIOAATh MpaBuia
TEXHUKH 0€30I1aCHOCTH MpHU paboTe ¢ 1a00paTOPHBIM

000pyIOBaHMEM; XapaKTEpPU30BaTh MPUHUUIIBI JIEWCTBUS HM3YYEHHBIX NPHUOOPOB U
TEXHUYECKUX YCTPOWCTB C HCIIOJIb30BAHMEM HX ONMCAaHUA (B TOM YHCIE: CUCTEMa
OTOIUJIEHUSI JOMOB, THTPOMETp, MapoBas TypOMHA, aMIEpPMETP, BOJBTMETP, CUETUUK
ANIEKTPUYECKOW  DHEPrHM, DJIEKTPOOCBETUTENIbHbIE  MpPHUOOpPHI, HarpeBaTeIbHbIC
ANIEKTPONPUOOPHl  (MIPUMEPHI), DJIEKTPUUECKHE NPEIOXPAHUTETH, HIIEKTPOMArHUT,
ANEKTPOJIBUraTeIb MOCTOSHHOIO TOKA), MCIOJb3Ysl 3HAHMS O CBOMCTBaX (PU3MYECKHUX
SBJIEHUN U HEO0OXOoAMMble (U3NYECKUE 3aKOHOMEPHOCTH; pPACIO3HABAaTh IPOCTHIE
TEXHUYECKUE YCTPOICTBA U U3MEPUTEIbHBIE TPUOOPHI

[0 CXeMaM U CXeMaTUYHBIM PUCYHKaM (’KMJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETP, JIBUTaTeIb BHYTPEHHErO CrOPaHMs, JJIEKTPOCKOI, PEOCTaT), COCTABISAThH
CXEMBbI AJIEKTPUYECKUX LIEeNel C MOCIe0BAaTEIbHBIM U MapajuleIbHBIM COCIUHEHHEM
AIIEMEHTOB, pa3finyas YCJIOBHblE OOO3HAUEHUS! AIIEMEHTOB JJIEKTPUUYECKUX IIereil;
OPUBOAUTH TpUMEPHl (HAXOAWTH HWH(OpPMALUMI0O O MpUMEpax) MNPAKTHUYECKOTO
UCIIOJIb30BaHUsl (PU3MUECKUX 3HAHWM B MOBCEJAHEBHOM KU3HU [UIsl OOecredeHus
O0e3omacHOCTH TMpu oOOpamieHud ¢ NOpudOpaMu M TEXHUYECKHMMHU YCTPONCTBAMU,
COXpaHEHHUS 3J0pOBbS M COONIOJCHUS HOPM OKOJIOTMYECKOTO TIOBEJCHHS B
OKpY>Kalolllel cpefie; OCYLIECTBIATh MOMCK UHPOPMALMKU (PU3HUECKOTO COJAEPKAHUS B
NutepHere,

Ha OCHOBE MMEIOLIMXCA 3HAHUW M MyTE€M CPaBHEHUS AOIMOJIHUTEIbHBIX HMCTOYHUKOB
BBIACIATh HH(OpMaLUIO, KOTOpas SBISETCA MNPOTUBOPEUYMBON WM MOXKET OBbITh
HEJ0CTOBEPHOW; HCIIOJIb30BAaTh npu BBIMOJTHEHUN y4eOHBIX 3ajaHui
HAYYHO-IIOMYJISIPHYIO JIUTEPATYpy (PU3NUECKOro copepKaHMsl, CIpaBOUYHbIE MaTEpUaIIbI,

27



pecypcbl  cetu  MHTepHeT, BiaxeTh INpUEMaMH  KOHCIEKTUPOBAHUS  TEKCTA,
npeodpazoBanus HHGOPMALIMU U3 OJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC MUCbMEHHBIE M KPAaTKUE YCTHBIE COOOLIEHMs, 00001as
uHGOPMAIIMI0O M3 HECKOJBKUX HCTOYHUKOB, B TOM YHCIE MYyOJWYHO MPEACTABIATH
pe3ynbTaThl MPOEKTHOM WM HCCIEHOBATEIBCKON NEATENIBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MNOHATHMHBIA ammapaT Kypca (QU3HKH, CONPOBOXIATH
BBICTYIUICHHE TPE3EHTAIINE; MPU BBHIMOJIHEHUH y4E€OHBIX MPOEKTOB M HMCCIEIOBaHUMN
(¢u3nyeCKUX MPOLECCOB paACHpPENeNsITh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUM C
IIOCTAaBJICHHBIMM  33Ja4aMH, CIEIWTh 34 BBIIOJIHEHUEM IUJIaHA JEUCTBUM W
KOpPpPEKTUPOBATh €ro, OLEHUBaTh COOCTBEHHBIM BKJIAaJ B JEATEIBHOCTb TPYIIIHI,
BBICTPaMBaTh KOMMYHMKAaTHBHOE B3aMMOJECHCTBHE, IPOSABIISIL TOTOBHOCTH pa3peuiarh
KOH(DJIUKTBHI.

[IpenMeTHBIC pe3ynbTaThl OCBOCHHMS MPOTPAMMBI 110 (PU3HKE K KOHIY OOYYCHHUS B
9 kiacce:

[IpenmerHple  pe3ynbTaThl Ha  0a30BOM  YPOBHE  JOJDKHBI  OTpa)arb
c(hOpMHUPOBAHHOCTD y 00YYAIOIIUXCS YMEHUI:
MCIIOJIB30BaTh MTOHATHSA: CUCTEMA OTCYETA, MATEPUAJIbHASI TOUKA, TPACKTOPHUS,
OTHOCUTEIBHOCTh MEXaHUYECKOI0 JBWKEHUA, AedopManus (ynpyras, MIacTUYECKas),
TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTb M IIEPErpy3KH, LIEHTP
TSKECTH, aOCOJIOTHO TBEPAOE TEJIO0, LEHTP TSHKECTH TBEPIOTO Tela, PaBHOBECHE,
MEXaHW4YeCcKue KojeOaHus U BOJHBI, 3BYK, MHQpPa3ByK U  YJIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl HCIYCKAHWS M TMOTJIONIeHMs, aib(a-, Oera- W Tamma-
U3IIyYEHHUsI, W30TONBI, SACPHAs HSHEPreTHKa; pas3jinyaTh SBICHUS (PAaBHOMEpPHOE U
HEPABHOMEPHOE MPSMOJIMHENHOE IBUKEHUE,

PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKEHUE, CBOOOHOE IMaJIEHUE TeJl, PABHOMEPHOE
JNBIDKEHWE TI0O OKPY)KHOCTH, B3aWMOJCHCTBHE TEJI, pPEAKTUBHOE JIBIDKCHHE,
KoJjiebaTenbHOe JIBIDKCHUE (3aTyXalllhe W BBIHY)XJICHHbIE KOJICOaHUs), PE30HAHC,
BOJIHOBOE JIBIDKEHHE, OTpPaKEHHWE 3BYyKa, MPSMOJIMHEHHOE pachpoCTpaHEHUE,
OTpakKeHHE M MIPEJIOMJICHUE CBETA, MMOJIHOE BHYTPEHHEE OTPaXCHUE CBETA, PA3JI0KCHHE
Oemoro cBeTa B CHEKTP W CJOKECHHUE CIIEKTPAJIbHBIX IIBETOB, JHCIEPCUS CBETA,
CCTECTBEHHAs PaJUOAKTUBHOCTh, BOSHUKHOBEHUE JTUHEHIATOTO CIICKTPa U3TyUCHHUS ) IT0
OTIMCAHUIO UX XaPAKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIINX TAHHOE
dbu3nUecKoe SBJICHUE; PACIIO3HABATh MPOSIBICHUE W3YYCHHBIX (PU3UUYECKHUX SIBJICHUH B
OKpyXKaromeM Mupe (B TOM dHcle (U3HYCCKUE SIBJICHUS B TMPUPOJC: TMPWIMBBI U
OTIIUBBI, JBIWKEeHHE TuTaHeT CONMHEYHOW CHCTEMbl, PEaKTHBHOE JBUIKEHUE >KHUBBIX
OpraHU3MOB, BOCIIPHSATHE 3BYKOB JKHBOTHBIMH, 3eMJICTPSACEHUE, CCHCMUYECKHE BOJIHBI,
I[yHaMH, 3X0, I[BE€Ta TeJ, ONTUYECKUE SIBICHUSA B MPUPOJE, OMOJOTUIECKOE JCHCTBUE
BUJIUMOTO,  YIbTPA(PHUOIETOBOTO ¥ PEHTTCHOBCKOTO W3JIy4YCHUH, €CTeCTBEHHBIN
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PaaMOAaKTUBHBIN (OH, KOCMHYECKHE JIy4Yd, PaJUOAKTUBHOE H3IYyUYEHHUE MPUPOIHBIX
MUHEPAJIOB, JIEUCTBUE PATUOAKTUBHBIX M3TyYCHUN HA OPraHU3M 4YEJOBEKAa), MPU I3TOM
NEPEBOIUTh MPAKTUYECKYIO 3aJladyy B y4eOHYIO, BBIIEIATH CYIIECTBEHHBIE CBOMCTBA
(npu3HaKu) PU3NYECKUX SBJICHHM; OMUCHIBATh U3YYECHHBIE CBOMCTBA TENl U (PU3UUECKUE
SIBJICHUSI, WCTIONB3Ys (PH3WYECKUe BEIWYUHBI (CPEIHSIST U MTHOBEHHAsT CKOPOCTh Tela
IIPU HEPAaBHOMEPHOM JBUKEHHH, YCKOPEHUE, NEPEMEINICHUE, MTyTh, YIIIOBAas CKOPOCTb,
cuja TpEHHUs, CUja YIPYrocTH, CHJIa TSKECTH, YCKOpEHHE CBOOOJIHOTO MajJeHUSs, BEC
TeNna, HUMITyJbC Tela, HUMIYJIbC CHJIBI, MeXaHWdeckas padoTa U MOIIHOCTD,
MOTEHIUAJIBHAS SHEPrusl TeJa, MOJHITOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTECHIIMATbHAS
DHEPIrusl CHKATOW NPYKUHBI, KHUHETHYECKAST SHEPIHUsl, MOJHAsI MEXaHWUYECKas JHEprus,
Nepuoa U dYactoTa KojieOaHW, IJIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA,
CKOpPOCTh CBETa, IIOKa3aTellb MPETOMJICHHUS] Cpelbl), MpU OINHUCAHUU TMPABUILHO
TPaKTOBaTh (PU3UYECKUN CMBICI MCHOJb3yEMbIX BEJIMYMH, O0O03HAYCHUS U €IUHUIIBI
(bU3MYEeCKUX BEJIMYWH, HAXOAUTh (OPMYJIIbI, CBS3BIBAIOIINE JAHHYIO (U3UYECKYIO
BEIMYMHY C JIPYTUMU BEIUYMHAMH, CTPOUTHh TpaUKd H3YYCHHBIX 3aBUCHMOCTEH
(bU3MYECKNX BEJIMYMH, XapaKTEepU30BaTh CBOMCTBA TeJ, (U3UYECKHUE SIBICHUA U
IPOLIECCHI, HCHOJIb3Ysl 3aKOH COXPAHEHHUsI JHEPIUHM, 3aKOH BCEMHUPHOIO TATOTCHHS,
MIPUHIIUIT CYIIEPIIO3ULINMU CUJI, MPUHIAN OTHOCUTEIBLHOCTH ['anuiies, 3akoHbl HproTOHA,
3aKOH COXPAHEHMS HMITYJIbCA, 3aKOHBI OTPAXKECHUS W NPEIOMIICHHS CBETA, 3aKOHBI
COXPaHEHMS 3apsAlOBOrO0 W MACCOBOIO YHMCEN MPU SIEPHBIX PEAKUUAX, IPU ITOM
(GbopMyIMpOBaTh 3aKOH W 3alUCBHIBATh €0 MATEMATHYECKOE BBIPAXKEHUE; OOBSICHIThH
bu3rUecKue MpoIecchl U CBOMCTBA TEJl, B TOM YUCJIE U B KOHTEKCTE

CUTYyaIui MPaKTHKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITD
NPUYUHHOCIIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE M3 2—3 JIOTUYECKUX IIAaroB C
UCIIOJIb30BaHUEM 2—3 H3YyYEHHBIX CBOMCTBA (DU3MYECKUX SIBJICHUN, (PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEpPHOCTEW; peliaTh pacueTHble 3ajaud (Oomuparolmuecs Ha
cucTteMy u3 2—3 ypaBHEHHI),

UCTIONB3YSl 3aKOHBI U (DOPMYIIBI, CBSI3BIBAIONINE (PU3NYCCKUE BEIWYMHBI: HA OCHOBE
aHallM3a yCIIOBHUS 3aJla4yM 3alHChIBaTh KPATKOE YCIOBUE, BHISBISTh HEJOCTAIONINE WIIH
n30BITOYHBIC JAaHHBIC, BHIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE JJISl PEIIeHUs,
NPOBOJUTH pacyeTbl W OICHUBATh PEATUCTHYHOCTh TIOJYYEHHOTO 3HAYCHHS
¢u3znyecKkoil BEIMYMHBI, PACIO3HABATh MPOOJIEMBI, KOTOPbIE MOXHO PEUIMTh IpH
NOMOIIM  (PU3UYECKUX METO/JOB, HCIOJb3ysl OINHMCAHWE HCCIEI0BaHUs, BBIICIATD
NpOBEPSIEMOE TPEANONOKECHHE, OICHUBATh TMPABUIBLHOCTh TMOPSIKA TMPOBEACHUS
UCCIJIEJIOBaHMsI, TPOBOJANUTH BBIBOJIbI, MHTEPIIPETUPOBATh PE3yJIbTAaThl HAOIIOJECHUN U
OTIBITOB; TIPOBOJUTH OMBITHI MO HAOMIONECHUIO (U3MUECKUX SBICHUN WM (QU3HUECKUX
CBOMCTB Ten (M3yueHHE BTOpPOro 3akoHa HpBIOTOHA, 3aKOHA COXPAaHEHUS DHEPTUH,
3aBUCHUMOCTh TMepHofa KoyieOaHW NpPYyKMHHOTO MasTHHKA OT MAacchl Ipy3a H
KECTKOCTH TPYKWHBI M HE3aBUCUMOCTh OT aMIUIUTYAbl MalblX KojeOaHuM,
OpSIMOJIMHEMHOE paclpoCTpaHEHUE CBETa, pasjiokeHue Oeloro cBeTa B CHEKTD,
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U3yYCHHE CBOWCTB HM300paKEHUS B IUIOCKOM 3€pKajieé U CBOWCTB HM300pakeHUs
mpeaMeTa B coOuparomieil JuH3e, HaOM0ICHNE CIUIONTHBIX W JIMHEWYAThIX CIEKTPOB
W3ITy4CHUsI): CaMOCTOSITEIbBHO COOWMpaTh YCTAaHOBKY U3 U30BITOYHOTO Habopa
000py/mOBaHus, OMUCHIBATH XOJ OIMBITA U €ro Pe3yNibTaThbl, (OPMYIUPOBATH BHIBOJIBL;
IPOBOJUTH IPU HEOOXOJUMOCTH CEPUIO MPSAMBIX H3MEPEHUH, ONPEACIISSI CpEHEE
3HaUCHUE H3MEpsSeMO BenMYMHBI ((OKYCHOE pACCTOSHHUE COOMpAIONIEH JUH3HI),
000CHOBBIBaTh BBIOOp cIOCOOa M3MEpEeHUs (M3MEPUTEIHHOTO IMPHUOOpa); MPOBOJUTH
WCCIIC/IOBAaHNE 3aBUCHUMOCTEH (U3NYECKUX BEIMYUH C HCIOJIB30BAHUEM IPSIMBIX
U3MEpEeHHI (3aBUCHMOCTh IyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JIBIDKEHUH 0e€3
HAYaJIbHOM CKOpPOCTH, TEpUOJa KOJICOAHWH MATEeMAaTUYECKOrO MAasTHHKA OT JUIMHBI
HUTH, 3aBUCIMOCTH yTJIa OTPAKEHUS CBETa OT yrila MaJICHUS W yIiia IPeJIOMIICHUS OT
yIiia majieHus): TUIAHUPOBAaTh HCCIEIOBaHHE, CaMOCTOSTEIbHO COOMpPATh YCTaHOBKY,
(UKCUpPOBATh PE3yabTATHI IMOJYYEHHOW 3aBUCUMOCTH (DH3MUECKUX BEIMYUH B BHIIC
TaOIUI] U TpadUKOB, MPOBOJUTH BBIBOJBI M0 PE3yJIbTaTaM HCCIICIOBAHUS; MPOBOIUTH
KOCBEHHBIE U3MEPEHHUs (PU3NIECKUX BEIIMYUH (CPEIHSIS CKOPOCTh

¥ YCKOPEHHE TeJia MPH paBHOYCKOPEHHOM JIBIKEHHH, YCKOPEHHE CBOOOTHOTO MaICHUS,
KECTKOCTh TPYKUHBI, KOIPPHUIIMEHT TPEHHS CKONBKEHHS, MEXaHW4YecKas padoTa W
MOIITHOCTh, YacTOTa W TMEepuoja KoJeOaHWil MaTeMaTH4eCKOT0 U MPYKUHHOTO
MasTHUKOB, ONTHYECKass CHJIa COOMpAaIOme JIMH3bI, paJAHOAKTHUBHBIA  (HOH):
IUITAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBITIOJHSITH
U3MEpPEHUs], CIEeAysl MPEIOKEHHOW HWHCTPYKIMH, BBIYUCIATH 3HAYCHHE BEJIWYHHBI U
AHATM3UPOBATh TOJYYCHHBIC PE3YJbTaThl C YYETOM 33JaHHOW TOTPEIIHOCTH
U3MEpPEHHUIt; COOTI0AATh MPaBUIIa TEXHUKK O€30aCHOCTH MU paboTe ¢ 1abopaTOpHBIM

000opyI0BaHNEM; pa3IMdaTh OCHOBHBIC MPU3HAKK W3YYEHHBIX (U3HUYCCKHX MOJICIICH:
MaTepHaibHas TOYKa, aOCOJIOTHO TBEPAOE TEJNO, TOYCUHBIH MCTOYHUK CBETa, Jyd,
TOHKas JIMH3a, IJIaHETapHas MOJCNIb aToMa, HYKJIOHHAs MOJEIb aTOMHOTO sIIpa;
XapaKTEePU30BaTh NPHHIMIBI JACHCTBUS W3YYCHHBIX TNPUOOPOB W TEXHHUYECKHX
YCTPOMCTB C HCIIOJIb30BAaHUEM WX OMNUCaHUS (B TOM YHCIE: CIUIOMETp, TATUUKU
TIOJIOKEHUS, PACCTOSIHHS M YCKOPEHMSI, paKeTa, 9X0JI0T, OUYKH, IEPUCKOI, (hoToaImapar,
OTNTHYECKUE CBETOBOJBI, CIIEKTPOCKOM, IO03UMETp, Kamepa BuiabcoHa), HCHONB3Yys
3HAHUS O CBOMCTBAaX (PU3UYECKUX SIBJICHUI M HEOOXOIUMBIE (PU3UUECKHE
3aKOHOMEPHOCTH; HCIOJb30BaTh CXE€Mbl U CXEMaTUYHBIC PHUCYHKH W3yYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEILHBIX MPUOOPOB U TEXHOJIOTMYECKUX TPOIECCOB
IpU PEIICHUH YYEOHO-TIPAKTUYECKUX 3aJad, ONTHYECKUE CXEMbI JJISI TIOCTPOCHUS
W300pOKCHWA B TUIOCKOM 3€pKajie M COOWparomiedl JHH3e; MPUBOAUTH IPHUMEPHI
(HaxoauTh MHGOPMAIUIO O MPUMEpPaX) MPAKTHUYECKOTO MCHOJIb30BaHUS (PU3UUECKUX
3HAHWHW B ITOBCEIHEBHOM XKM3HU JUIs oOecredeHus 0e30macHOCTH MpHU OOpaIleHUuu ¢
npudopaMu M TEXHUYECKHMMH YCTPOMCTBAMH, COXPAHCHHUS 3JI0POBBS M COOIIOACHUS
HOPM SKOJIOTUYECKOTO TTOBEJICHUS B OKPY KAIOIIIEH CPEJIe;
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OCYIIECTBIISITh MOUCK MHpopManuu B VHTEpHETE, CaMOCTOATEIBHO (HOPMYyIUPYs
MOWICKOBBIM  3alpOC, HAXOAWTh IyTH ONPENEICHUS JTOCTOBEPHOCTH TOJyYCHHOU
uH(OpMAIIMM HA OCHOBE HWMCIOIIUXCS 3HAHUW M JOMOJHUTEIBHBIX HMCTOYHUKOB;
UCTIOJIb30BaTh NPY BBITIOJTHEHUH YICOHBIX 3aJaHUI HAYYHO-TIOMYJISIPHYIO
JUTEpaTypy, CIpaBOYHbIC MaTepuaibl, pecypchl ceTu WHTepHeT, BIajeTh NMpUeMaMu
KOHCIIGKTUPOBAaHMUSI TEKCTa, MpeoOpa3oBaHus WH(OOpPMAIMU W3 OJHON 3HAKOBOM
CHUCTEMBI B JPYTYIO; CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBE WHGPOpPMAIMU W3 HECKOJIBKHX HWCTOYHUKOB, IyOJWYHO TMPEICTaBIIAThH
pPE3yNbTAaThl MTPOCKTHOW WJIM HCCIIEAOBATEIBLCKOU NEATEILHOCTH, MPU 3TOM TPaMOTHO
UCTIONb30BaTh M3YUYCHHBIH TMOHATUHHBIA ammapaT H3ydaeMmoro pasjaena (Gu3mkud u
COMPOBOXAATh BBICTYINICHUE TIPE3CHTAIMEC C YYEeTOM OCOOCHHOCTEH ayAuTOpPHH
00yyaroImmxcs.
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TEMATHYECKOE IINTAHUPOBAHHUE

®enepanpHas pabouas mporpamma | dusuka. 7-9 knaccel (0a30BbI YPOBEHB)

7 KJIACC
No | HaumeHoBaHue KomnuectBo HpOFpaMMHOC COACPIKAHUC OcHOBHBIC BUJbI ACATCIbHOCTH 06y11a}01u14xc;1
/o | pa3aciion u TEM| 4aCOB

y4eOHOro MpeaMeTa

Du3nKa u ee poJib B IO3HAHUM OKPY:KAI0LIero Mupa

1.1 | ®usuka — Hayka o 2 ®dusnka — HayKa o Ipupojie. | BelsgBieHUEe pa3auduil Mexay (Qu3ndecKuMu
HIpApoOAc SBnenns HPUPOJIBL. | 1 XUMUYECKUMU PEBPALICHUAMMU.
DPuznueckue sBIeHUsA: PacnosHaBanne W KiacCHPUKAIUsS (HU3HIECKHUX
MCXAHUHCCKUE,  TCIVIOBBIC,  gppeyyis: MEXaHUUYECKHUX, TEIUIOBBIX,
SJICKTPUHCCKHE, DIEKTPUYECKHX,  MArHUTHBIX W CBETOBBIX.
MarHuUTHBIC, CBETOBBIC,| Ha6monenue u onucanne GU3NIECKUX SBICHUI
3BYKOBBIC
1.2 | ®dusznueckue 2 dusnueckue BeJIMYMHEL. | OnpeneneHue LICHBI JICICHUS IIKaJIbI
BEITUIMHBI N3mepenue (PU3MYCCKUX | p3MepuTeIPHOTO IPHOOPA.
Bem/gMH‘ Dusnueckue HN3mepenne JMHEWMHBIX pa3MeEpPoOB
IPUOOPBHI. IT IIIHOCTH
pHOOp . OFPCIIHOCTE | royp 1t MIPOMEXYTKOB BPEMEHHU C
U3MepeHui .
Y4€TOM MOTPEITHOCTEH.
MexnaynaponHass cucTema
e AMHULL N3mepenne oObema KUIKOCTH W TBEPAOro Tera.

N3mepenne  temmeparypel — OpU  [TOMOLIA
AKUJIKOCTHOTO TepMOMETpa 151 JaTyuKa
TEMIEPATYPHI.

BeIiniosiHEHHE TBOpPYECKMX 3aJaHUKM IO TOMUCKY
CIIOCOOOB M3MEPEHHSI HEKOTOPBIX (PU3NUECKUX

XapaKTEePUCTHK, HAMpPUMEp, pPa3MEPOB MaJbIX
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denepanbHas padbouas mporpamma | dusnka. 7-9 knaccel (0a30BbIi YPOBEHB)

00BEKTOB (BOJIOC, TPOBOJIOKA), YAATCHHBIX

OOBEKTOB,  OOJBIIUX  PACCTOSHUM,
MaJbIX MIPOMEKYTKOB BPEMEHU.
OO6cyxneHne npeiaraeMplx crioco0oB
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®enepanpHas pabouas mporpamma | dusuka. 7-9 knaccel (0a30BbI YPOBEHB)

1.3. | EcrecTBeHHOHAy4YHbIN | 2 Kak ¢wusuka wu gpyrue| BoiaBmkeHwe rumnore3, OOBSCHAIOMIMX IMPOCTHIC
METOJ TO3HAHUS €CTECTBEHHBIE HAyKM | gpjIcHUs, HAIIPUMED:
M3yqaroT HPUPOAY. | _ nouemy ocTaHaBIMBaeTCs JBMKYILIEECS IO
EcrecTBeHHO-Hay4HBII . )
TOPU30HTAIBLHON TMOBEPXHOCTH  TEJO; =
METO/] MO3HAHUSL: .
Mo4YeMy B JKapKYIO MOTOAy B CBETIION OJEKIE
HaOJI0/ICHHE, TOCTaHOBKA . 5
npoxjagHend, yeM B TeMHOM. llpennokenue
Hay4YHOTO BOIIPOCA,
BBIIBIDKCHHIC THIIOTES, CIOCO00B MTPOBEPKHU TUIIOTES.
SKCIIEPUMEHT IO IIPOBEPKE HpOBeI[eHI/IC HCCIICAO0OBAHUA 110 ITPOBCPKEC
TUIIOTE3, 00BSICHEHUE | KAKOMINOO TMIIOTE3HI.
HAOTI0ZaeMOr0  SIBIICHHSL. [TocTpoenue mnpocTtermmx Mopesel (PpU3NYECKUX
Omnucanue GU3NYCCKUX | gpyeHnii (B BHIEC PUCYHKOB WM CXeM), HAIPHUMeEp
SBJICHWMM € TIOMOIIBIO | rjaneHme IIpeIMETa; IPSAMOJIMHENHOE
MOZCICH pacrpocTpaHeHue cBeTa
Hroro no pazneny 6
IlepBoHayajibHbIE CBEEHUS 0 CTPOCHUH BelleCTBA
2.1 | Ctpoenue BelecTa | Crpoenue BellecTBa: | HaOmromeHue M UWHTEpIHpeTanust  OIBITOB,
aTOMbI W MOJICKYJIBI, UX | CBUJICTEIbCTBYIOIIUX 00 aTOMHO-MOJICKYJISIPHOM
pa3sMEpBI. ONBITBL, | crpoennn  BelecTBa: ONBITBI C PacTBOPEHHEM
OKa3bIBAIOIIIHE
A m Pa3JIMYHBIX BEIIECTB B BOJIE.
JTUCKPETHOE CTPOECHHE
OueHka pa3mMepoB aTOMOB M MOJEKYd €
BEILIECTBA

ucroJyib3oBanueM ¢Gotorpaduii, MOTyUYEHHBIX
Ha aTOMHOM CHJIOBOM MHKpockorne (ACM) —
naboparopHas padoTa no teme: «OrneHka
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®enepanpHas pabouas mporpamma | dusuka. 7-9 knaccel (0a30BbI YPOBEHB)

JuaMeTpa aToMa METOI0M PSAOB (C
UCIIOJIb30BaHuEM (potorpaduii)y.
Omnpenenenre pa3MepoB MabIX TEJ

2.2 | JIBmxeHue U JIBroKeHUE gactur, | HaGmiogmenue M 0OBSICHEHHE OpPOYHOBCKOI'O
B3aUMO/ICHCTBUE BEILIECTBA. Ces3p | nBWKeHUs u sBineHus auddysun. [IpoBeneHue
YaCTHI[ BEIICCTBA CKOpPOCTH NBUKEHHUS | ©  OOBSICHEHHE OIIBITOB 10 HaOIIOICHUIO

YaCcTHI[ C TEMIEpPATypol. | TEILUIOBOTO pacuMpeHus rasos. IIposenenue u
BpoyHoBckoe aBmkeHHe, | OOBACHEHHE OIBITOB IO OOHAPYKEHUIO CHII
nuddysus. MOJICKYJISIPHOTO TIPUTSHKCHHS M OTTAIKUBAHUS
B3anMopelicTBue 4YacTHIL

BEIIIECTBA: NIPUTSHKECHUE U

OTTaJKHUBaHUE

2.3 | ArperaTHblie Arperarssie cocrosgaus | Onucanue (c  HCMOJBb30BAaHUEM  IPOCTHIX

COCTOSIHUS BEIIECTBA BEIIECTBA: CTPOEHHE | MOJIEJICi) OCHOBHBIX Pa3IMYUid B CTPOCHHUH Ta30B,
rasoB,  OKHIKOCTEM M | )KMIKOCTEH U TBEPIABIX TEL.
TBCPJIBIX OOBSICHEHHE MAJION CKUMAEMOCTH JKUIKOCTEH 1
(KpHCTANIMYECKNX)  TellL. TBEPJBIX TeEJ, OOJIBIIONW CKUMACMOCTH Ta30B.
B3aumocBs3b MEXIY

. OObsicHEeHHEe COXpaHEeHUs (OpPMbI TBEPIBIX Tell

CBOMCTBAaMHU BEIIECTB B
pA3HBIX ATPEraTHBIX Y TEKY4YECTH KUIKOCTH.
COCTOSIHMISX - ux | [IpOBENEHUE ONBITOB, JOKA3LIBAIOIIMX, YTO B

ATOMHO-MOJICKYJISIPHBIM
ctpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM
BO/IbI

TBEPJOM COCTOSIHUM BOJIbI YaCTULIBI HaXOASTCS
B CPEJHEM Jajblle€ JIPYyr OT Jpyra (MIOTHOCTb
MEHBIIIE), YEM B KUJKOM.

Ycra"osieHue

B3aHMMOCBA3HU MCKOY

O0COOEHHOCTSIMU arperaTHbIX COCTOSIHUM BOJbI U
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denepanbHas padbouas mporpamma | dusnka. 7-9 knaccel (0a30BbIi YPOBEHB)

CYIIECTBOBAaHHEM BOJIHBIX OPTaHMU3MOB
(MC — 6uonorusi, reorpadusi)

Hroro no pasneny
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JIBMKeHMe U B3AaUMOJAEHCTBHE TeJl

3.1

MexaHu4eckoe
JIBUKECHIE

3

MexaHndueckoe
IBWXEHHE. PaBHOMEpHOE
U HEPAaBHOMEPHOE
JIBUKEHUE. CKopoCTb.
Cpennsis CKOpOCTb  NIpH
HEPABHOMEPHOM
nBwxkeHuu. Pacuer nyTtm
Y BPEMEHHU JIBUKCHUS

HccnenoBanue PABHOMEPHOTO JBHKCHMS,

ONPENIEIICHUE ETO MTPU3HAKOB.

HaGnronenne HepaBHOMEPHOTO IBWIKEHUS U
ONPENICJICHUE €r0 OTIMYUI OT PaBHOMEPHOTO
JBH>KCHUSL.
Onpenenenue CKOpPOCTH PaBHOMEPHOTO
NBIKEHUST (IIapuKa B JKUAKOCTH, MOJIENH
ANEKTPUUECKOTO aBTOMOOWIIS U T.11.).
Onpenenenue cpegHeld CKOPOCTU CKOJIbKEHUS
Opycka WJIM IIapuKa MO HAKJIOHHOM IUIOCKOCTH.
Pemienune 3amay Ha onpeAesneHUe MyTH, CKOPOCTH
Y BPEMEHHU PABHOMEPHOTO JBUKECHHUS.

AHanu3 rpauKoOB 3aBUCUMOCTH ITyTH U CKOPOCTH
OT BPEMEHU
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WNuepuus, Mmacca, | 4 SIBnenne wuHepuuu. 3akoH| OOBSCHEHHWE W  MPOTHO3UPOBAHUE  SIBICHUM,
IUIOTHOCTh uHepuuu. B3auMozaeicTBue oOyCNOBJICHHBIX  HHEpPUUEH, HalpuUMep, YTO
TeN KaK NPUYHHA | IPOUCXOJIUT TPU TOPMOKEHUU WA PE3KOM
H3MCHCHU CKOPOCTH | MaHEBpPE aBTOMOOWJS, IIOYEMY HEBO3MOKHO
ABIDKEHUs Tell. Macca Kak MrHoBeHHO NpPEeKpaTUTh ABM)KCHHUEC HA BEIOCHUIICC
Mepa UHEPTHOCTH Tela. WM CAMOKATE U T. II.

IInoTHOCTL  BeIIECTBA. [IpoBenenune 17} aHaJIu3 OTIBITOB,
CBsA3p MIOTHOCTH ¢ JEMOHCTPUPYIOLTUX U3MEHEHUE CKOPOCTH
KOJIUICCTBOM  MOJICKYT JBIDKCHUS Tella B pe3yJbTare JCHCTBUS HA HETO
B eIuHULE o0bema JPYTHX Tem.

BEILICCTBA Pemenne 3amau Ha onpeneneHre Maccsl Tena, ero
o0beMa U MJIOTHOCTH.

[IpoBeneHue u aHamu3 OMBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTh U3MEHEHUS

CKOPOCTH TeJIa OT €r0 MacChl MpH
B3aUMOJIENCTBUU TEII.

H3mepenne Macchl Tena pa3inyHbIMU CIIOCOOaMHU.
OnpeneneHue IUIOTHOCTH Tejla B pe3yJbTaTe
U3MEpPEHHUs ero Macchl U 00beMa
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3.3

Cumna. Buaser cun

14

Cuna KaKk xapakTepHCTHKA
B3aUMOJICHUCTBUSA Tell.
Cuna ynpyroctd U 3aKkOH
I'yka. U3mepenne cumbl ¢
MIOMOILBI0  TUHAMOMETDA.

SIBnenne  TATOTEHHA H
cujaa  TSDKECTH. Cuna
TSDKECTH Ha JIpyrux
IJIaHeTax.

Bec tena. HeBecoMoCTb.
Crnoxenue CHII,
HaIpaBJICHHBIX o
OJTHOW MPSIMOM.
PaBHOneWCTBYIOIIAs  CUIL.
Cuna  Ttpenus. Tpenue
CKOJIbKEHHSI U TpEHHUE
nokosi. TpeHue B TpUPOJIE
Y TEXHUKE

N3yuenne  B3aMMONEWUCTBUSA  KAaK  NPUYMHBI
U3MEHEHUSI CKOPOCTH Tejla WIN ero aedopMaiuu.
OnucaHue peajabHBIX CHUTyaluil B3aWMOJEHCTBUSA
T€JI C NMOMOIIBIO MOJENEH, B KOTOPBIX BBOJIUTCS
MOHATHE U U300paKEHUE CHUIIBI.

N3yuenue cuibl ypyrocru.

HccnenoBanne 3aBUCHMOCTH CHJIBI  YIPYTOCTH
OT YJUIMHEHUS] PE3UHOBOIO LIHYpa WU MPYKUHBI
(c moctpoenuem rpaduka).

AHamu3 MPaKTHYECKUX CHUTyallul, B KOTOPBIX
IPOSBIISETCS ICHCTBUE CHIIBI YIIPYTOCTH
(YnpyrocTth Msi4a, KpOCCOBOK, BETOK JiepeBa

u ap.).

Ananuz CI/ITyaHI/Iﬁ, CBJA3aHHBIX C JBJICHUCM

TATOTEHUSI.
OO0bsicHeHUE OPOUTATILHOTO IBUKEHUS IJIAHET C
UCIIOJIb30BAaHUEM SIBJICHUS! TATOTEHUS U 3aKOHA
MHEPIIUH.

N3mepenue Beca Telia ¢ NOMOILIBIO THHAMOMETPA.
O6ocHOBaHKE 3TOTO ClIOCO0a UBMEPEHUS.
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AHanu3 1 MOJEIMPOBAHNE SIBJICHUS HEBECOMOCTH.
DKCneprUMEHTAIBHOE IIOJTyYEHHE IIpaBUIIa
CIIOKEHUs CHJI, HaNpPABJICHHBIX BJOJb OJHOMU
MIPSMOMU.

OnpeneneHre BEIUYHMHBI  PaBHOJEHCTBYIOLIEH
CHIIL.

N3ydyenue cuiibl TPEeHUs CKOJBXKEHHUS U CHUIIBI
TPEHUs IOKOSI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUSL OT
CUJIBl JAaBJIEHUA U CBOMCTB TPYLUUXCSA
ITOBEPXHOCTEM.

AHaJIN3 MPAKTUYECKUX CHUTYalM, B KOTOPBIX
NPOSIBIISACTCSL  JNEUCTBUE  CWJIBI  TPEHUA,
UCTIOJIB3YIOTCSI CIIOCOOBI €€ YMEHBIICHUS WIN
YBEJIMYEHHs (KaTaHUE Ha JIbDKAX, KOHBKAX,
TOPMOKEHHE aBTOMOOWJIS, HCHOJIb30BaHHUE
NOAIIMITHUKOB, IJIABAHUE BOJHBIX >KMBOTHBIX

u ap.).

Pemenue 3aau ¢ ucnosb3oBaHueM Gopmyn st
pacuera CUiIbl TSHKECTH, CUJIbl YIPYTOCTH, CHJIBI
TPEHUS

Hroro no paszneny 21

JlaBJjieHue TBepABIX TeJI, KUAKOCTEH U ra30B
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4.1

Hasnenue. Ilepemaua
JIaBJICHUSI  TBEPABIMU
TeJIaMHM, KUJKOCTIMHU U
razamMu

JlaBneHue. Crioco0sbI
YMEHBIIICHUS U YBEIUYCHUS
naBieHus. JlaBiaeHue rasa.
3aBHCHUMOCTD JIaBICHUS

AHamm3 u OOBSICHEHHE OIBITOB W MPAKTHYECKUX
CHTyalldii, B KOTOPBIX TPOSBISETCS CHJIA
JaBIICHUSI.

Ob6ocHOBaHHE CITIOCOOOB YMEHBIIICHUS

rasa OT o0BeMa,
TEeMITepaTypHhI.

ITepenaua JIaBJICHUS
TBEPIbIMH TeJlaMH,

JKUIKOCTSIMU W Ta3aMHu.
3akoH [lackais

Y YBEJIMYEHUS TABJICHUS.
N3yueHne 3aBUCHMOCTM [JaBJICHUS Trasa

OT 00bEMa U TEMIIEPATYPHI.

N3yuenue ocoOeHHOCTEN Tmiepenauu JaBJIEHUs
TBEPAbIMH TEIaMH, KUIKOCTIMU M Ta3aMH.
O60cHOBaHME PE3yJILTATOB OIBITOB
OCOOEHHOCTSIMU CTPOEHHS BEIIECTBA B TBEPIOM,
KUIKOM U razoo0pa3zHoM COCTOSIHUSX.
OKCIEpPUMEHTAIBHOE  JI0KAa3aTeIbCTBO  3aKOHA
[Tackans.

Pemenne 3amay Ha pacyeTr JaBIEHUS TBEPAOIO

TCJIa
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I[aBJIeHI/IC KHNIKOCTHU 5 3aBHCHUMOCTD JaBJICHUA HCCJ’IGI[OB&HI/Ie 3aBUCHUMOCTHU AAaBJICHUA XHWIKOCTHU
XKUAKOCTH OT FHY6HHBI. oT FJ'IY6I/IHI>I IMOTPYKCHUA U INIOTHOCTH JKUIAKOCTHU.

[THeBMaTHYECKHE MAIUHEL. Habmronenne u oObsACHEHHE THAPOCTATUYECKOTO
I'mppocraTnueckuii

napagokc. Coobaronuecs
cocynsl. I'mupasinueckue

napajokca Ha ocHOBe 3akoHa [lackais.
N3ydenune cooOmiarommxcsi CoOCy10B.

Pemenue 3a/la4 Ha pacCuCT AABJICHUA KUIAKOCTH.

MCXaHHN3MBbI .
OOBbsicHEHHE IIpUHIOUIIA ACUCTBUA
TuAPaBIUICCKOIO IIpecca, ITHCBMATHYCCKHX
MalllhH.

AHanu3 U OOBSICHEHUE MPAKTUYECKUX CUTYAIIH,
JEMOHCTPUPYIOIIUX  MPOSIBIICHUE  JIaBJICHUS
KUJIKOCTH W 3akoHa [lackans, Hampumep
IPOILIECCOB B OpraHu3Me MpH TIYOOKOBOJIHOM
HBIPSTHUU
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4.3

AtmochepHoe
JIaBJICHHC

AtMocdepa 3emiu u
aTMocepHOe  JaBJCHUE.
[IpyuuuHbl CylIeCTBOBAHUS
BO3IYLIHOMN 000JI0YKH
3emun. OmneIT
Toppuueiumn. U3mepenue
aTMOC(EpHOro JaBJICHHUS.
3aBUCUMOCTh
aTMOC(EpPHOro  JIaBJICHUS
OT BBICOTHI HaJ YpPOBHEM
Mopsi. [IpubGopsr TUISL
U3MEpeHUs: aTMOCc(hepHOro
JTABJICHUS

DKCnepuMeHTAIbHOE oOHapyXeHHe
aTMOC(EpHOTO TaBJICHUS.

AHanu3 M OOBSICHCHHE OMBITOB U TMPAKTHUECKUX
CUTYyaIluH, CBSI3aHHBIX Cc JNEUCTBUEM
aTMOC(EpHOTO /TaBJICHUS.

OObsicHEHHE CyIIeCTBOBaHUS aTMocepbl Ha
3emiie W HEKOTOPBIX IUIAHETaX WJIH €€
OTCYTCTBHUS Ha Jpyrux Iutanerax wu JlyHe.
OO0bsicHeHUE

HNU3MCHCHUA IIJTIOTHOCTHU

aTMocdepsr C BBICOTOM U 3aBUCHMOCTH
aTMoc(hepHOTro JaBJICHHS OT BHICOTHI.

Pemenne 3amaud Ha pacder aTMochepHOTO
JIaBJICHHUS.

Nzyuenue ycrpoiictBa 6apoMeTpa-aHepoua
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4.4 | JleiicTBUE 7
KUJKOCTH U Tasa
Ha MOTPYKEHHOE B
HUX TEJO

JlercTBUE KUJIKOCTH MU Tasa
Ha TIOTPY)KEHHOE€ B HHX
TEJO. BriTankuBaromas
(apxumenoBa) cuiia. 3aKOH
Apxumena. [lmaBanue Tten.
BoznyxomnnaBanue

DKCIepUMEHTaIbHOE OOHApy)KeHUE JCHCTBHS
KUJKOCTH W ra3a Ha MOTPYKEHHOE B HHX
teso. OnpenelieHue BBITAIKWBAIONIEH CHIIBI,
JNEUCTBYIOIIEH Ha TENO, IIOIPYKEHHOE B
JKHUJIKOCTb.

IIpoBenenue u o0OcyXeHue OITLITOB,
JIEMOHCTPUPYIOIIUX 3aBHCHUMOCTD
BBITAIKABAIONIEN CHJIbIL, JIEUCTBYIOIIECH Ha
TEJIO B KUJIKOCTH, OT 00beMa MOTPYKEHHON B
JKMJIKOCTh 4YacTU Telda U OT IUIOTHOCTHU
JKUJKOCTH.

IIposepka nezasucumocmu 8blmankusaoue

CUTbL, Oelicmeyoujeli Ha meo 8 HCUOKOCMU, Om
maccol meaa.

Hccnenoanue 3aBUCMMOCTH Beca Teja B BOJAE OT
o0bemMa MOTPYXKEHHOW B KHUAKOCTb YAaCTH Tela.
Pemienne 3amay  Ha  IPUMEHEHHME  3aKOHA
ApxuMena W YCIOBHS  IUIaBaHUS  Tell.
KoncrtpynpoBanue apeomeTpa

WIA KOHCTPYUPOBAHUE JIOAKU M ONPEIEICHHUE €€
IPy30II0ABEMHOCTH

Hroro no pazneny

21

PaGora u MOIIHOCTB. JHEprus
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5.1 | PaboTa 1 MOIIHOCTb MexaHnnueckas paboTta. | DKcnepuMeHTaIbHOEe ONIPENICIICHHE
MomnocTs MEXaHUYECKON pabOTHI CHJIIBI THXKECTH
IpU NaJACHUU TeNa W CUJIbl TPEHUs
IIPU PAaBHOMEPHOM IIEPEMEICHUU TeNA
10 TOPU3OHTAIBHON ITOBEPXHOCTH.
Pacuer mommocTH, pa3zBUBaeMOW NpH NOABEME
IO JIECTHULIE.
Pemenue 3ama4 Ha pacyeT MEXaHUUYECKON paboThI
Y MOIITHOCTH
5.2 | IIpocTbie MEXaHU3MBbI [IpocTeie  MEXaHU3MBI: Onpenenenue BBIATPBHINIA B CHIE IPOCTHIX
pblyar, OJI0K, MEXaHU3MOB Ha IIpUMEpPE pblyara, OABUKHOIO U
HAKJIOHHASl TUIOCKOCT. HEMOJBW)XHOTO OJIOKOB, HAKJIIOHHOW IJIOCKOCTH.
[IpaBuno  paBHOBeCHs HUccnenoBanue ycinoBus paBHOBECHS phlyara.
ppiyara.  [Ipumenenue OOHapy>keHue CBOICTB IPOCTBIX MEXAHHU3MOB B
IpaBWJia  PaBHOBECHS Pa3IMYHBIX MHCTPYMEHTaX M MPUCHOCOOJIICHUSIX,
ppIyara K OsoKy. UCIIOJIb3YEMBIX B ObITY U TEXHUKE, a TAK)KE
«3o10T0€E
npasuiio» mMexaHuku. KIIJ[ B )KMBBIX OpraHuszmax.
IPOCTBIX MEXaHU3MOB. OJKCHEPHUMEHTAIBHOE JI0KA3aTEJIbCTBO PABEHCTBA

[IpocThie MEXaHU3MBI B
OBITY M TEXHUKE

paboT pU MPUMEHEHHUH MPOCTHIX MEXAHNU3MOB.

Onpenenenue  KIIJI  HakJIOHHOM  IJIOCKOCTH.
Pemienne 3agay  Ha  TNPUMEHEHHE  MpaBUJIA

paBHOBecHs pbruara u Ha pacuet KIIJ]
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5.3 MexaHu4ecKas SHeprus

Mexaanueckas DHEPTHSL.
Kunetnueckas u
HOTEHIIHAIbHAS SHEPrusl.

[IpeBpaiienrie ogHOTO BHAA

SKCHGPI/IMGHTE[HLHOC OIIPCACIICHUC N3MCHCHUA
KUHETUYECKON U HOTCHHH&J’ILHOﬁ OHCPIUuM TCJIa

I[P €TI0 CKAaTbIBAHHWU 110 HAKJOHHOM IIJIOCKOCTH.

@opMyIMpOBaHHE Ha OCHOBE HCCIEIOBaHUS
MEXAHUYECKOM HDHEPrud B .
. 3aKOHAa COXPAHCHUS MEXAHWYECKOM DHEPIuMu.
Opyroi. 3aKOH COXpaHEHUs
OOcyxneHue TpaHWI] TPUMEHUMOCTH 3aKOHA
DHEPIrUM B MEXAHUKE
COXPAaHEHHUsI IHEPIUU.
Pemienne 3aga4 € HMCHOJIB30BAHHEM  3aKOHA
COXpaHEHHUs SIHEPrUuu
Wroro o paszueny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
HYACOB IIO ITPOTPAMME
8 KIIACC
Ne | HanmeHoBaHue KomuuectBo | Ilporpammuoe cogepkanue | OCHOBHBIE BUIBI JEATEIHBHOCTH 00YUYAIOMIUXCS
/m | pa3aciioB 17} TE€M| 4acOB
y4eOHOTro MpeaMeTa

TensoBble ABJICHUSA
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1.1

CtpoeHue u cBOWCTBa
BEIIECTBA

OCHOBHBIC ITOJIOXKCHHUS
MOHCKYHHPHO-KHHCTHH@CKOﬁ
TCOpUN CTPOCHHUA BCUICCTBA.
Macca u pa3MEpbl aTOMOB H

MOJICKYJI. OHLITI)I,
IMOATBCPKAAOIINUC
OCHOBHBIC ITOJIOXKCHHUSA

MOJICKYJISIPHO-KUHETUYECKOU
TEOPUH.

Mopgenu TBEpAOTO, KUIKOTO
1 ra3zo000pa3HOro COCTOSIHUI
BEILIECTRA.

Kpucrannuueckue u
amopdHbIe Tena.
OOBsICHEHHE CBOMCTB Ia3oB,
JKUIAKOCTEW M TBEPHBIX TEJ
Ha  OCHOBE  MOJIOKCHUU
MOJIEKYJISIPHO-KMHETUYECKOU
teopun. CmadyuBaHue 51
KanWUISIpHbIC SIBJICHHUSL.
TermoBoe pacmupeHne U
cxKaTthe

HaOnionenne W = WHTEpHpeTanus  OMBITOB,
CBUJIETEIBCTBYIOIINX 00 aTOMHO-MOJICKYJISIPHOM
CTPOCHUU BEILIECTBA: OIBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEIIECTB B BOJIE.

Pemenne 3agad 1o OIICHMBAHUIO KOJUYECTBA
aTOMOB WJIA MOJIEKYJ B €IUHUIE oO0beMa
BEILIECTBA.

AHau3 TEKCTa JAPEBHUX aTOMHCTOB (HAIpUMEp,
dbparmenta mnosmbl Jlykpemus «O mpupone
BEIIICH») C U3JI0KEHHEM OOOCHOBAaHUN aTOMHOM
TUIIOTE3bI (CMBICIIOBOE UTCHHUE).

Ouenka yOemUTENBHOCTH H3THX OOOCHOBAHUMU.
OOBsicHeHHE OPOYHOBCKOTO JBHXKCHUSI, SBICHUS
mudPy3un U paznTuuuil MKy HUMHU Ha OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO-KMHETUYECKOU
TEOPUU CTPOCHUS BEILIECTRA.

OOBsICHEHHE OCHOBHBIX PA3IUYUi B CTPOCHUHN
ra3oB, JKHJKOCTEM W TBEPIbIX TeI c
HCII0JIb30BAHUEM MOJIOKEHUM
MOJIEKYJISIPHOKMHETUYECKOW TEOPUU CTPOECHUS
BEIIECTBA. [IpoBenenue OIILITOB o
BBIPAIIMBAHUIO KPUCTAIUIOB MOBAPEHHOM COJIU
WJIM caxapa.
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[IpoBenenne U OOBSICHEHHWE  OIIBITOB,
JEMOHCTPUPYIOIIUX KaWJUIIPHBIE SIBICHUS H
SBJICHHE CMAYMBAHMSL.

OOBbsicCHEHUE PO KaWJUIAPHBIX SBJICHUN 115
NOCTYIJIEHUST BOABI B OPraHuW3M paCTEHHUU.
HaGmonenue, mnpoBeneHue u OOBSICHEHHE
ONBITOB IO  HAOJMIONEHUIO  TEIJIOBOIO
pacUIMPEHHUs ra30B, )KUAKOCTEH U TBEPABIX TEIL.
OObsicHeHuEe coxpaHeHusi oO0beMa TBEPABIX
Tel, TEKY4YeCTH >KMIKOCTH (B TOM 4MHCIIE,
pPa3HUILIBI B TEKy4eCcTH JJId  Pa3HbIX
’KUJIKOCTEH), JaBJICHUS rasa.

[IpoBeneHre  OMBITOB,  JIEMOHCTPUPYIOLIUX
3aBHCHMOCTb JABJICHUS BO3JyXa OT €ro o0bema
W HarpeBaHus WM  OXJIAXKICHUS, U HUX
OOBSICHEHHE Ha OCHOBE aTOMHO-MOJIEKYJSPHOTO
YUEHHS.

AHaM3 NPAKTUYECKUX CUTyalluid, CBS3aHHBIX
CO CBOMCTBAMM Ta30B, KUJIKOCTEH W TBEPIBIX
Tel
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1.2

TennoBbie IpoOLECCHI

21

Temneparypa.

TEMIIEPATYPBI
CKOPOCTBIO
JBH>KCHUS
BuyTpenHss
Cnoco0b1
BHYTPEHHEU

TCILIOoIICpCaada

CBs13b

co
TEIJI0BOTO
YaCTHII.
DHEPTHS.
U3MEHEHUS
DHEPTHH:

51

COBEpILIEHHE PaOOTHI.

ObocHoBaHME IPaBHII U3MEpEHUS
TEMITepaTypHI. CpaBHEHHE Pa3ITUIHBIX
CI0CO00B U3MEPEHHSI U IIKaJ TEMIIEPATYPHI.
HaOmogenrie W OOBSACHCHHE  OIBITOB,
JEMOHCTPHUPYIOITUX H3MCHCHHUE BHYTpPEHHEH
SHEPTUU Teja B pe3yJbTaTe TeIuIonepeaaud 1
pabOThI BHEIITHUX CHIIL.

HabGmonenne u 00bSICHEHNE ONBITOB,
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Buaer Termonepenaun:
TEIIONPOBOIHOCTb,
KOHBEKIIHS,
U3JIy4YCHUE.
KonuuectBo
VY neapHas

TEILIOTHI.
TEIIOEMKOCTh
Bemlecrsa. TemooOMeH u

TEIIOBOE paBHOBECHE.
YpaBHeHHE TEIUIOBOTO
Oamanca. IlnaBnenue u
OTBEPJICBAHUE
KPUCTAJUIMYECKUX BEIIECTB.
VY nenbHasa TeILI0Ta
TIJIABJICHUA.
[Tapoo6pazoBanue u
KOHJeHcauusi. Hcmapenue.
Kunenwe. VY nenwHas

TEIJIoTa MapooOpa30BaHUA.
3aBUCUMOCTh TEMIIEpaTypPhl
KUIEHUS OT aTMOoC(epHOTo

JABIICHUSI.

BaaxxnocTthb BO31yXa.
DHeprus TOILJIMBA.
Y nenpHas TETI0Ta
CrOpaHusl.

[TpuHUUIIBI paboThI

oOCyXJIeHHe MIPAKTUICCKUX CUTYaIIHH,
JICMOHCTPHUPYFOIINX pas3JInJHbIC BUJIBI
TETUIOTIePEIAYH: TEIUIONPOBOHOCTD,

KOHBCKIIUIO, U3JIYYCHHUC.

UccnenoBanne sBiACHUS TEII0OOMEHa  MpH
CMEIIMBAHUN XOJIOJHOWM H TOpSYEH BOJBL.
Hab6monenne YCTaHOBJICHUS TEIJIOBOTO
PABHOBECUS MEXAY rOpsSYEH U XOJIOAHOU BOJOM.
KOJIMYECTBA

BOJIOM npu

Onpenenenue (m3mepeHue)

TCIIJIOTHI, IMOJIY4YCHHOI'O

TeriooOMeHe ¢ Harp€TbiIM MCTAJTNINYCCKUM

IIAJTAHPOM. OnpeneneHue (u3MepeHue)
YACITBbHON TEIIOEMKOCTH BEIIIECTBA.

Pemenue 3aJ1a4, CBSI3aHHBIX C
BBIUHCIICHHEM KOJIMYECTBA TEIUIOTHI U
TEIJIOEMKOCTH TPHU TETUIO0OMEHE.

Ananus CUTyalun IIPAKTUYECKOTO
UCITIOJIb30BAHUS TETIJIOBBIX CBOWCTB
BCIIECTB WM MAaTepUajoB, HalpuMmep, B

LEJSIX YHEProcOePEeIKEHUS: TEIION30JISIIHS,
sHeprocoOeperarome
TEPMOAKKYMYJIATOPBl U T. A. HaOmionaeHue

KPBIILIH,

SIBJICHUM HUCIIApCHUA W KOHACHCAIIHH.

I/ICCJ'IGI[OBaHI/Ie Imponecca HCIIapCHUA

Pa3IMYHBIX )KUIKOCTEM.
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TCIIJIOBBIX
KIIJ1

JIBUTATEN.

JIBUTaTEICH
TEIUIOBOI'O

OOBbscHeHUE SBJICHUNA NCTIAPEHUS
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TeroBble  nBUTaTenu
Y 3aIlHATa OKPYXKAIOLIEH
Cpelbl.

3aKOH COXpaHEHusT U
MPEeBpALICHUS] HHEPTHH
B TEIUJIOBBIX IpOLIeccax

u KOHJICHCAITUU Ha OCHOBE
aTOMHOMOJICKYJISPHOTO YUCHHS.

Hab6nronenue u oObscHEHHE TpoIiecca KUTICHNUS,
B TOM YHCJIC 3aBHCHUMOCTH TEMIICPATypPbl
KUIICHUS OT JaBJICHHS.

Onpenenenue  (M3MEpPEHUE)  OTHOCHTEIIHBHOM
BJIQYKHOCTH BO3/yXa.

HaGmronenue npoiiecca [UIABJIEHUS
KPUCTAJUIMYECKOTO  BEIIECTBA,  HAIMpUMED,
apaa. CpaBHEHHE TIPOIECCOB  TUTABIICHHS
KPUCTAUIMYECKUX TEJI W pasMAT4YCHUS IIpH
HarpeBaHUM aMOP(HBIX TEJL.

OmnpenencHue (M3MEPEHHE) YACITHHON TEIIOTHI
TIJIaBJICHUSI JIbJIA.

OObBsICHCHUE SBIICHHH IUIABJICHUS U
KpUCTAIUTA3AIIAN Ha OCHOBE
ATOMHOMOJICKYJISIPHOTO YUCHHUSI.

Pewmienne 3amad, CBA3aHHBIX C BBIYUCICHUEM
KOJINYECTBA TEIJIOTHI B poreccax
TEIUIONEpeaayl  MpU  IUIABJIEHUHU 151
KPUCTAJUIN3ALMY, UCIAPEHUU U KOHACHCALUH.
AHanu3 CUTyalui NpakTUYECKOr0 NPUMEHEHHUS
ABJICHUM IUIABJICHUA W KPUCTAJUIM3alUH,
HaIpuMmep, IIOJTyYEHHE CBEPXYHUCTBIX
MaTepUaJioB, COJIeBass rpeika W Jap. AHanu3
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paboThl W OOBSCHEHHE NPUHIUINA JACHCTBUS
TEIUIOBOTO JIBUTATEIS.

54



denepanbHas padbouas mporpamma | dusnka. 7-9 knaccel (0a30BbIi YPOBEHB)

Brruncnenue KOJIMUYECTBA TEIUIOTHI,
BBIJICJISIIONIETOCS TIPU  CTOPAHUHU  PA3JIUYHBIX
BUJIOB TOILIMBA, u KIIJI JIBUTATEA.
OOcyxaeHrne  AKOJOTUYECKUX  IOCIIEICTBHMA
HCITOJIb30BaHUSA JIBUTaTEIeH BHYTPEHHETO
CropaHus, TEIJIOBBIX U TUAPOIICKTPOCTAHIINI

Hroro no pazneny 28

3JICKTpI/I‘leCKl/Ie H MaroHuTHbIC SIBJICHUA
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2.1

DIIEKTPUYECKHE
3apsiibl.

3apspKeHHBIE Tena U
UX B3aNMOJEHUCTBUS

Onexktpuzanus Teia. JIBa

pona ANEKTPUUYECKUX
3apsii0B.

B3aumonericteue
3apsKEHHBIX TElL.

3akoH Kynona
(3aBUCUMOCTD CHUJIBI
B3aMMOJICUCTBHUS
3apsDKEHHBIX  Tel oT
BEJIMYMHBI  3apsi0OB u
PACCTOSIHUSI MEXKTY TEJIIaMH).
DIIEKTPUUECKOE ToJe.
HanpspxkennocTs
3JIEKTPUUYECKOTO TIOJIS.

[IpuHuMn  cynepno3uuuu
ANEKTPUYECKUX MoJiel (Ha
Ka4€CTBEHHOM YPOBHE).
Hocurenun anexrpuueckux
3apsaoB.  DJIEMEHTAPHBIN
BJIEKTPUYECKUU 3apsIl.

Habmronenne u mpoBefieHHE OMBITOB IO
3JIEKTPU3ALMU TEJl IPU COMPUKOCHOBEHUH U
VHIYKIUEH.

HaOmronenne M 0OBICHEHHE B3aUMOICHCTBUS
OJHOMMEHHO M Pa3HOMMEHHO 3apsKEHHBIX TEJ.
IEUCTBUSI

OO0mbsacHenne pUHLIKIIA

3JIEKTPOCKOIIA. OOBsicHeHHE SBJICHUIN
AJICKTpU3AIMU  TPU CONPUKOCHOBEHUU TEI U
WHIYKIHEH C HCIIOJIb30BAaHMEM 3HAHHH O
HOCHUTEJISAX DJICKTPUYECKUX 3apsJIOB B BEIIECTRBE.
Pacno3naBanne ©w  OOBSICHEHHME  SBJICHHUM
AMEKTPU3allMd B TIOBCEAHCBHOM  JKH3HM.

HabGmonenne u 00BSICHCHHUE OIIBITOB,

WJUTIOCTPUPYIOLINAX 3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsaa.

HaGnronenue ompITOB 1O  MOJETUPOBAHHIO
CUJIOBBIX  JIMHUM  DJICKTPUYECKOrO0  TOJIS.
UccnenoBanne NEUCTBUS JIIEKTPUUECKOrO OIS

Ha IMMPOBOJHUKHU U JUBJICKTPUKHU

Ctpoenue aToMa.
[IpoBogHMKH u
TADJICKTPUKH. 3aKoH
COXpaHEHUS

QJICKTPHUYCCKOI'O 3apsaa
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2.2

IlocTosTHHEII
AJIEKTPUYECKUNA TOK

20

DIIEKTPUUECKUM TOK.
Ycnosus CyILLIECTBOBAHUS
AIEKTPUUECKOTO TOKA.
HUcTounukn MOCTOSIHHOTO
TOKA. JlencTBus
AJIEKTPUYECKOTO TOKa
(TerutoBoE, XHUMHYECKOE,
MAarHuTHOE).

DIIEKTPUYECKHN  TOK B
JKHUIKOCTSIX n rasax.
Dnektpuueckas nenb. Cuna
TOKa. DIIEKTPUYECKOE
HanpsiKEHHE.
ConpoTtusieHue
MIPOBOJTHHKA. VYnensHoE
COIPOTHBJICHUE  BEIIECTBA.

3akoH Oma mId ydacTka
nenu. IlocaenoBarenbHoe u
NnapajjiebHOE  COCIMHEHUE
IPOBOIHUKOB. PaGora wu
MOIITHOCTh  DJICKTPUUECKOTO
TOKA.

HaOmronenne pa3iaudHbIX BHJIOB  JICHCTBUS
AIEKTPUYECKOTO TOKa M OOHApY)KEHHE STUX
BUJOB JEHUCTBHUS B IIOBCEOHEBHOM JKHM3HHU.
HaoOmronenne BO3HUKHOBCHHS ra3oBOI0
paspsga U JJNEKTPUYECKOTO TOKA B KUJKOCTH.
COopka ¥ UCIBITAHUE DJICKTPUYCCKON IIeTH

ITIOCTOAHHOI'O TOKA.

N3mepenue CHJIbI TOKa aMIIEPMETPOM.
N3mepenue AIEKTPUYECKOTO HaIPSKEHUS
BOJIETMETPOM.

IIpoBenenue 51 00BsCHEHHE OIIBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTb

AJEKTPUYECKOTO CONMPOTUBIICHUS MPOBOJHUKA
OT €ro JJIMHBI, IUIOIAIA MONEPEYHOrO CEUCHUS
¥ MaTepuaa.
HccnenoBanne  3aBUCHMOCTH  CWJBI  TOKa,
MIPOTEKAIOIIETO YEPES PESUCTOP,

OT COINPOTUBJIEHUS] PE3UCTOPA U HANPSHKEHUS
Ha PE3UCTOpeE.

IIpoBepka npaBuiia CIOKEHUS HAPSKEHUN TIPU
MOCJIEA0BATEILHOM COCIMHEHUHU JIBYX
PE3UCTOPOB.
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3akon JDxoyna—JIeHna.
DNIEKTPUYECKUE LU U
noTpeduTenn
BIICKTPUYECKOH
SHEPrun B  ObITy.
KopoTtkoe 3aMbikanune

[IpoBepka mpaBuia Uil CUJIBI TOKa IpHU
napayieIbHOM  COSIUHEHUU  PE3UCTOPOB.
AHaM3 CUTyaluid TI0CJIeIOBATeIbHOTO H
NapauieIbHOTO COCTMHEHUS MPOBOTHUKOB B
JIOMAITHUX AJIEKTPUUECKUX CETSIX.

Pemenne 3amay ¢ HCMHOMb30BAaHUEM 3aKOHA
OmMa u dopMyn pacdera dJISKTPHUECKOTO
COTPOTUBJICHUSI TIPH TIOCIICIOBATEILHOM |
napayieIbHOM  COSAMHEHUH  MPOBOJTHHUKOB.
OmnpeneneHue pabOTHl AJICKTPUUECKOTO TOKA,
MPOTEKAIOIIETO Yepe3 pe3UCTop.

OmnpeneneHne MOIIHOCTH 3JEKTPUICCKOTO TOKa,
BBIIEISIEMOM Ha PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa dYepe3
JAMIIOYKY OT HaNPsDKCHHS Ha HEH.
Onpenenenue KT/ HarpeBaTesl.
HccnenoBanne mpeoOpa3oBaHus SHEPTHHA TIPU
MOoTbeMe rpy3a 3JICKTPOJIBUTATEIIEM.
OObsicHEeHHe  yCTpOWCTBA W TPHUHIUIA
JEHUCTBHS JIOMAITHUX JJICKTPOHArPEBaTEIBHBIX
npubopoB. OOBICHEHHUE TPUYHH KOPOTKOTO
3aMBIKaHHMS W TPUHIMIA JACHCTBHS IIJIABKUX
[IPEIOXPaHUTEIIEH.

Pemenne 3amau ¢ ucmoiab30BaHUEM 3aKOHA
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Jxoyns—JIenna

2.3

MarHuTHbIE SIBJICHUS

ITocTosIHHBIE MArHUTHI.
BzanmopeiicTBue

Hccaenosanne

MardmMTHOI'O

IIOCTOAHHBIX MarHuTOB.

B3aUMOJIENCTBUS
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MMOCTOSIHHBIX MarHUTOB.
MarsauTtHoe oJe.
MarauTHoe mojie 3eMIu U
ero 3HaueHHe JJIS KU3HU Ha

3emue. OmbiT  Opcrena.
MarunutHoe ToJie
3JIEKTPUUYECKOTO TOKA.
[Ipumenenue
AJEKTPOMAarHuTOB B
TCXHUKE. JleicTBue
MarHuTHOTO  TOJIs Ha
MIPOBOHUK c TOKOM.
DIIEKTPOIBUTATEIb
IIOCTOSIHHOTO TOKa.
Hcnons3oBaHue
3JIEKTPOABUTATEIICH B

TEXHUYECKUX YCTPOMCTBAaX
Y Ha TPAHCIIOPTE

I/I3y‘I€HI/I€ MAarouTHOI'O I10JIA ITIOCTOSHHBIX

MAaravuToB IIpU HUX O6’I)€III/IHCHI/II/I H pa3acICHUH.

HCCJ’IGI{OB&HI/IC MardmMTHOI'O BSaHMOI[efICTBHSI
IIOCTOAHHBIX MarHuTOB.
I/I3y‘I€HI/I€ MAarouTHOI'O IT1OJIA ITOCTOSHHBIX

MarHuTOB MPH UX OOBEIUHEHUH U Pa3JICICHUU.
[IpoBeneHrE ONBITOB MO BU3yaIU3alUMU TOJIA
IIOCTOSIHHBIX MarHUTOB.

N3yuenne SBJICHUS HaMarHU4UBaHUs
BEILIECTBA.

HccenenoBanue NEUCTBUS DIEKTPUYECKOIO TOKA
Ha MArHUTHYIO CTPEJIKY.

IIpoBeneHne  ONBITOB,  JAEMOHCTPUPYIOLIUX
3aBUCHMOCTb CHJIBI B3aUMOJICUCTBUS KATYIIKU C
TOKOM M MarHuTa OT CWJIbl U HaIlpaBJIEHUS TOKa
B KaTyIIIKE.
Ananus CUTyauun IIPAKTUYECKOTO
MPUMEHEHUSI DJICKTPOMArHUTOB (B OBITOBBIX
TEXHUYECKUX YCTPOMCTBAX, IPOMBIIUIEHHOCTH,
MeauuuHe). M3ydenue nelcTBHST MarHMTHOIO

IIOJIA1 Ha IIPOBOAHHUK C TOKOM.

N3yuenue JICHCTBUS DJIEKTPOABUTATENS.
N3mepenue KITA 3JIEKTPOABUTATEIILHOMN
YCTaHOBKH.
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PacnosHaBanue u aHanM3 pasIUYHBIX
IIPUMEHECHUIN 3JIEKTPOABUTATEIICH
(TpaHCHOpT, OBITOBBIE YCTPOMCTBA U JIP.)
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2.4 | DneKTpoMarHuTHas 4 Onbitel @apanes. SABneHue | ONBITHI 1o HCCJICIOBAHUIO SIBJICHUA
WHTYKIUA 3JIEKTPOMArHUTHOM AJIEKTPOMArHUTHOM HWHAYKIHMHU: MCCIEIOBAHUE
naaykuuu. [Ipasumno JleHna. | uameHeHun 3HAUCHUS u HampaBJICHUSA
DJIEKTPOreHepaTop. WHIYKIIMOHHOTO TOKa
Cnoco0b1 HOJIyYECHUS
BJIEKTPUYECKOMN SHEPIUHU.
DJIEKTPOCTAHIIUN Ha
BO300HOBJISIEMBIX
HMCTOYHHUKAX SHEPTUU
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIIEE KOJIMYECTBO| 68
YACOB IIO ITPOTPAMME
9 KJIACC
Ne | HanmeHnoBaHue KomuyectBo | Ilporpammuoe comepkanue | OCHOBHBIE BUJBI ACSTEIBHOCTA 00YUIAIONTUXCS
/i | pa3nieiioB u TEM | 4acoB

y4eOHOTro MpeMeTa

MexaHn4eckue ABJICHUA
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1.1

Mexannyeckoe
JIBHOKCHHEC
CITOCOOBI
OITMCaHus

€ro

10

MexaHn4ecKo€e IBUKEHUE.
MarepuanbHast TOYKA.
Cucrema OTCUETA.
OTHOCUTENBHOCTD
MEXaHHYECKOTO
PaBHOMepHOE
MPSIMOJIMHEWHOE JIBU)KCHUE.
HepasHomepHoe
MPSIMOJIMHEWHOE JIBU)KCHUE.
CpenHsass Y  MIHOBEHHas
CKOPOCTb Tena npu
HEPAaBHOMEPHOM JIBIXKCHUHU.
Yckopenue.
PaBHOyCKOpEHHOE
MPSMOJIMHEWHOE JBUKCHUE.
CBo0OoHOE TaZICHHE.

JABUOXKCHUS.

OnbIThI lanmunes.
PaBHOMEpHOE nBUXKEHUE
1o OKPY>XHOCTH.
Ilepyon u  yacrora
obpamenus. JluHelHas
Y YIJIOBasi CKOPOCTH.

AHanu3 U 00CYyXJIeHHE Pa3IMYHBIX MPUMEPOB
MEXaHUYECKOTO JBUKCHHUS.

OOcyxxneHue rpaHul] MPUMEHUMOCTH MOJEIH
«MaTepuagbHas TOUKay.

Onucanue TIBUKEHUS
pas3nuYHBIMH criocobamu (ypaBHEHUE, TabmuIa,

rpaduk).
AHaIN3 JKU3HEHHBIX CHUTyallMd, B KOTOPBIX

MCXaHHYCCKOI'O

MPOSIBIISICTCS OTHOCHUTEJILHOCTh
MEXaHUYECKOTO JBUKCHHUSI.

Halnronenune mMexaHuueckoro ABWIKEHHUS Tella
OTHOCHUTEIHHO pa3HBIX Tel OTCYETA.
CpaBHeHuEe TyTed W TPACKTOPUN IBUKEHUS
OJIHOTO M TOTO k€ Tela OTHOCUTEIBHO Pa3HbIX
TEeJI OTCUeTA.

AHanu3 tekcta ['anmuiess 00 OTHOCHTEIBHOCTH
JNBW)KCHUS; BBINOJHEHHE 33laHUl O TEKCTY
(CMBICTIOBOE UTCHHE).

Onpenenenue CpeHEN CKOPOCTU CKOJIBXKCHUS
Opycka WM JBIKEHUS IIApUKa MO HAKIOHHOU
MIJIOCKOCTH.

Ananus 1 006CcyXk1eHrne criocodoB
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LlenTpocTpeMuUTENIbHOE
YCKOPEHHE

MPUOJIMKEHHOTO  OINpPEACIICHUs] MTHOBEHHOMN
CKOPOCTH.

OnpeneneHue  CKOPOCTH  PaBHOMEPHOIO
JIBIDKEHUS (LIapvKa B JKUJIKOCTH, MOJEIU
AJIIEKTPUYECKOTO  aBTOMOOWIS M T. IL).
Onpenenenue myTv, TPOMAECHHOTO 3a JAHHBIN
MMPOMEKYTOK BPEMEHU, U CKOPOCTH Tejla IO
rpaduKy 3aBUCUMOCTH IYyTH PaBHOMEPHOIO
JIBIDKCHUSI OT BPEMEHH.

OO6cyxneHue BO3MOKHBIX MIPUHIIUTIOB
JEUCTBUSI TIPUOOPOB, HU3MEPSIONIUX CKOPOCTh
(cimoMeTpoB).

Beluncnenne myTda M CKOPOCTH  TIpHU
PABHOYCKOPEHHOM MPSIMOJIMHEHTHOM JIBUKEHUU
TeJa.

Ornpenenenue NPOMAECHHOTO IMMYTH U YCKOPEHHUS
JIBIDKCHUS Tena 1o rpaduky 3aBUCUMOCTH
CKOpPOCTH PaBHOYCKOPEHHOTO
MNPSIMOJIMHEWHOTO JIBUKEHUS Tella OT BPEMEHH.
IIposepka eunomeswi: ecau npu
PABHOYCKOPEHHOM OBUNCEHUU 0e3 HaualbHOU
cKopocmu  nymu — OMHOCAMCA Kak  pso
HeYemHblx 4uces, mo

coomeemcmeyroujue NpoMeNCymKu  8pemeHu

OOUHAKOBYI.
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OnpeneneHue  yCKOpeHUs  Tena
MIPU paBHOYCKOPEHHOM JIBH>KEHUH
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110 HAKJIOHHOM INIOCKOCTH.
I/I3Mep€HI/Ie nepuoga M 4YaCTOTHI O6paHI€HI/I$I

TCJa 110 OKPY’KHOCTH.

OnpeneneHue  CKOPOCTH  PaBHOMEPHOTO
JBIKEHUS Tela O OKPYXHOCTH. Pemenue
3alady  Ha OMpeAeNICHHE KUHEMaTUYECKUX
XapaKTEpUCTHUK MEXAaHUYECKOTO JIBHXKCHUS
paznuYHBIX ~ BUAOB.  Pacno3HaBaHue U
MpUOJIMKEHHOE OMUCAHUE PA3IMYHBIX BUOB
MEXaHMYECKOTO JBUXEHUS B TMPUPOJAEC U
TEXHUKE (Ha IpHUMepax CBOOOJHO MaJarolInX
T€J, JBWKEHHUS >KUBOTHBIX, HEOCCHBIX T,
TPAHCIOPTHBIX CPEACTB U JIp.)
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1.2

B3aumoneiictBue Ten

20

ITepBsiit 3akoH HproTOHA.
Bropoii 3akoH HsroToHa.
Tperuit 3axkoH HproToHa.
[TpuHIMT CyHepHO3ULINH
CHUJL.

Cuna  ynopyroctud.  3akoH
['yka. Cuna TpeHus: cuia
TPEHUSI CKOJIbKEHHUSA, CHJIa
TPEHUS TIOKOSI, IPYTHUE BHJIBI

TpEHUS.
Cuna TSDKECTH M 3aKOH
BCEMHUPHOTO TATOTECHUSL.
Yckopenue CBOOOTHOTO
HajJicHUs. JIBM>KEHUE
TUIaHET

Habmronenne u 0OCYyXJE€HHUE OIBITOB c
JBIDKCHUEM Tejla TPU YMEHBIICHUU BIIMSHUS
JIPYTUX TeJ, MPENATCTBYIONIUX JIBUKCHHUIO.

AHamu3 Tekcra lammiues ¢ omMcaHHEM
MBICJICHHOT'O IKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH WHEPITUY;
BEITIOJTHCHHE 3aJaHUI TIO0 TEKCTY (CMBICIIOBOE
YTEHHE).

OOcyxeHue  BO3MOXXHOCTH  BBITIOJTHCHUS

3dKOHAa HHCPOHHK B PA3JIMYHBIX CHCTCMax
OTCUCTA.

HEl6JIIOI[€HI/Ie u O6CY>KI[€HI/I€ MCXaHHNYCCKHUX
HBHeHHﬁ, IMPOUCXOAAIINX B CUCTEME OTCUCTA

«Tenexka» npu ee paBHOMEPHOM
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Bokpyr Cosnma. Ilepas
KOCMUYECKAs CKOPOCTb.
HeBecomocTh M meperpys3ku.
PaBHOBecHe MarepuanbHOU
TOYKU. AOCOJIOTHO TBEPIOE
teno. PaBHOBecne TBEpIOrO
TEJIa C 3aKPEIJICHHOW OCBhIO
BpalleHusi. MOMEHT CHIIBL.
LlenTp TsKECTH

U YCKOPEHHOM JBWXCHUU  OTHOCHUTEIHHO
KaOuHeTa (QU3UKH.

JIeficTBHSL ¢ BEKTOpaMH CHJI. BBITIOJIHEHUE
3aJaHAA 10  CJIOXKEHUI0O W  BBIYUTAHUIO
BEKTOPOB.

HaGmtonenue w/mnM mOpoBEAEHHE OIBITOB,
JEMOHCTPUPYIOITUX 3aBUCUMOCTb
YCKOPEHHUSI Tela OT MPUIOKEHHOHM K HEMY
CUJIBI U MacChl TeJa.

AHaim3 W OOBSICHEHUE  SBJICHUU c
UCIIOJIb30BAaHUEM BTOpOro 3akoHa HproTOHa.
Pemenue 3a7a4 ¢ MCHOJIB30BAHMEM BTOPOIO
3akoHa Hbl0TOHA M MpaBuiia CI0KEHUS CUJL.
OnpeneneHne KECTKOCTH NPYKUHBI. AHAIIN3
CUTyallui, B  KOTOPBIX  HAOJIIOJAIOTCA
ynpyrue aedopmanuu, 1 uX oOBICHEHUE C
UCIIOJIb30BaHuEM 3akoHa ['yka.

Pemenue 3amad ¢ HKCIONB30BAaHWEM 3aKOHA
I'yka. HccnenoBanue

3aBUCMMOCTH  CHJIbI

TPCHUA CKOJIBXKCHHA OT CHJIBI HOPMAaJIbHOI'O

JTaBJICHMSL.
OOcyxneHue  pe3yJbTaTOB  MCCIEIOBAHUS.
Onpenenenue kordpurenTa TPEHUS
CKOJIbKEHHUSI.
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I/IBMGPCHHG CUJIbI TPCHHUA ITIOKOA.
Pemenue 3agad C HCIIOJIB30BaHHCM q)OpMYJ'IBI

JJIs1 CUJIbI TPCHUA CKOJIBKCHUS.

Ananuz ABUOXKCHHS TCJI TOJIBKO IIO ,Z[GﬁCTBI/IeM
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CHJIBI TSDKECTH — CBOOOJHOTO TMaJCHUA.
OObsicHEHUE HE3aBUCUMOCTU YCKOPEHUS
CBOOOJHOTO NAJEHUS OT MAaccChl Tela.
OneHka BEIMYMHBI CHUJIBI  TSATOTEHUS,
JNEUCTBYIOIIEM MEXIAy [JBYMsS TeJlaMHU
(71 pa3HBIX Macc).

AHanmu3 JBWKEHUSA HEOECHBIX Tell

MO/ JEUCTBUEM CHJIbI TATOTEHUs (C
WCIIOJIb30BaHUEM  JIOTIOJTHUTEIIbHBIX
HMCTOYHUKOB UH(OPMALIHH).

Pemenne 3agad ¢ HMCHOJB30BaHUEM 3aKOHA
BCEMUPHOTO TSITOTEHUS W (QOPMYJIbl ISt
pacyera CHJIBI TSIKECTHU. Ananus
OpUTHMHAIBHOTO  TEKCTa,  OMHUCHIBAIOLIETO
MPOSIBJIICHHS] 3aKOHA BCEMHPHOTO TATOTEHHS,
BBITNIOJIHEHHUE 33/IaHUN MO TEKCTY (CMBICIOBOE
yreHue). Habmonenne u o0CyXI€HUE OTBITOB
[0 M3MEHEHHIO Beca Tela MPHU YCKOPEHHOM
JIBIDKEHUU.

AHanu3 ycIIOBHII BOBHUKHOBEHHS HEBECOMOCTH
U TIEpErpy3KHu.

Pemenue 3aay Ha ornpeziesieHUe Beca Tena B
Pa3TUYHBIX YCIOBUSX.

AnHanu3  cui, JCHUCTBYIOIIMX HA  TEJo,
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IIOKOSIIIEECS Ha OTIOPE.
OnpeneneHue NUEHTPa TAKECTU PA3TUUHBIX TEJl
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1.3.

3aKOHBI COXpaHCHUA

10

Nmmnynbse Tela.
N3menenue UMITYJIbCA.
Nmnynbc  cuibl.  3aKoH
COXpaHEHHs  HMITyJIbCa.

PeakTuBHOE JABHKCHHC.

Mexannueckass pabota
MomIHOCTh. Pabota cui
TSKECTH, YIOPYTOCTH,
TpeHus. CBsA3b DHEPTUH U
pabotel.  IloTeHnuanbHas
DHEPrus Tena, MOJHSTOTO
HaJl TTOBEPXHOCTBHIO 3EMIIM.

[loTeHnmnanbHass  3HEpPrus
CKaTou MPY>XKUHBI.
Kunernueckas SHEPIUsl.

Teopema O KHHETHUYECKOM
SHEPTUM. 3aKkoH
COXPAHEHUSI MEXAaHUYECKOU
SHEPIrUu

HaGmrogenue u  0OCyXIEHUE  OIIBITOB,

JEMOHCTPUPYIOIIUX  Tepeady HMITyJibca

npu B3aUMOJEHCTBUHU Tell, 3aKOH

COXpaHEHHUS HUMIyJbca MpU  aOCOJIOTHO

yIpyrom
Tel. AHaIW3 CUTyallud B OKpy)Karouen

U HEYNpyroM B3auMOJICUCTBUU

KU3HHU C HCIIOJIB30BaHHUECM 3aKOHa
COXpPaHCHHA UMITYJIbCA.
Pacrnio3naBanue SABJICHHA PCAKTHBHOI'O

JABHXCHHUA B IIPUPOAC U TCXHHUKE.

[IpuMeHeHne 3aKoHa COXpaHEHUs HMITyJIbca
JUISL pacyeTa pe3yJbTaTOB B3aWMOJEHCTBUS Tell
(Ha mpumepax HEYNpyroro B3aUMOACUCTBUS,
YIPYTroro HEHTPAJBHOTO B3aUMOJEUCTBUS ABYX
OJIMHAKOBBIX  T€J, OJHO M3  KOTOPBIX
HETIOJIBUXKHO).

Pemenne 3amad ¢ UCHOJIB30BAaHUEM 3aKOHA
COXpaHEHUsI UMITYJIbCA.
Onpenenenue pabOTbl CHIJIBI  YIPYTOCTH
Ipyu TOIbEME TIpy3a C HCIOJIb30BAHUEM
HEMOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.
N3mepenune MOIHOCTH.

N3Mepenne nNOTEHLMATbHOW JHEPrUU YIPYIo
neopMUPOBAHHON NIPYKUHBI.

N3mepenre KHHETUYECKON YHEPIUU Tela 10
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JUTMHE TOPMO3HOTO ITyTH.
DKCIEpUMEHTAIbHOE CPABHEHNE U3MEHECHHUS
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MOTCHIMAJIbHON U KMHETUYECKOW SHEPTUHN TeJla
IpA JBWXKEHUHU [0 HAKJIOHHOM TIJIOCKOCTH.
DKCHepuMeHTaIbHAS IpOBEPKaA 3aKOHa
COXPaHCHHUS MEXAHWYECKOW DSHEPIUu pu
cBoOOaHOM maaeHUU. I[lpuMeHeHHe 3akoHa
COXpPaHEHUS] MEXAHWUYECKOW DHEPruM  JJis
pacdeta TOTCHUUAIBHOM UM KHHETUYECKOH
SHEPTUH Tena. Pemenune 3a71a4 C
HCITOJIL30BaHUEM 3aKOHAa COXpAHEHHUS
MEXaHHYECKON IHEPTUH

Hroro no pazneny 40

Mexannueckne K0J1e0aHUsI U BOJHBI
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2.1

Mexaauueckue
KOJIcOaHus

KonebarensHoe JABHIKCHHC.
OcHOBHBIC XApaKTCPUCTHUKHU

KOJIeOaHMit: MIEPHOT,
4acToTa, aMIUTUTY/IA.
MaremaTnudecKui 51
MPY>KAHHBIN MasITHAKH.
[IpeBpaiienue SHEPIruun
npu K0J1€0aTeTbHOM
JBIDKEHUM.

3aTyxaronue KojaeoaHus.

BolHyX/IeHHbIE  KOJEOaHHUS.

Pe3zonanc

Habmronenne kosebanuii 1o JEUCTBUEM CHIT
TSOKECTH M YINPYrocTH U OOHapyXeHHe
OAOOHBIX KOJICOaHUN B OKPYKAIOIIEM MUPE.
Ananu3 koneOaHu Tpy3a Ha HUTH H Ha
NpYy>KUHE.

KoJIeOaHMi

OHpGI[CJ'IGHI/Ie HJaCTOThI

MATCMATHYCCKOI'O MU IIPYKHMHHOI'O MAATHHKOB.

Hab6mroneuue u 00BSICHEHHE SIBJICHUS
pe30oHaHca.
HccnenoBanne  3aBHCHUMOCTH  TEpUOaA

KOJiIeOaHUM TOJBEIICHHOTO K HUTH Tpy3a
OT JJIMHBI HUTH.

IIpoBepka HE3aBUCHMOCTH TEepUOJia KOJeOaHUN
rpy3a, MOJBEIICHHOTO K JIEHTE, OT MacChl Ipy3a.
Habmronenue u o0Cyx eHre OnbITOB,
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JEMOHCTPUPYIOIIUX 3aBUCHMOCTBH IIE€pUOJA
KojeOaHUM MPYKUHHOTO MAasTHUKA OT
Maccbl TIpy3a M IKECTKOCTH MPYKUHBI.
[IprMeHeHne MaTeEMaTHYECKOTO

Y IIPYKUHHOTO MAasiTHUKOB B KaYECTBE MOJEIEH
JUIsL ONHCaHUsl KoJieOaHWM B OKPY’)KaIOLIEM
MHpE.

Pewenne 3amad, CBA3aHHBIX C BBIYMCIICHUEM
WIH OLICHKOM 4acTOThI (Ieproa) KoJieOaHU.

Hszmepenue yckopernus c60600H020 nadeHus

2.2

Mexannueckue
BOJIHBI. 3BYK

Mexanuyeckue BOJIHBL.
CBoilcTBA ~ MEXaHUYECKHUX
BOJIH. IIponosbHbIE u
MOoIepeyYHble BOJIHBI. [{inHa
BOJIHBI U CKOPOCTb €€
pacnpoCTpaHEeHUs.
Mexanuyeckue BOJIHBI B
TBEPAOM TEIe,
CEUCMUYECKUE BOJIHBL.
3ByK. ['pOMKOCTBH 3ByKa |
BbICOTAa TOHA. OTpaxkeHue
3Byka. HHdpa3Byk u
YIBTPa3BYK

OOGHapyxXeHue U aHaJIM3 BOJHOBBIX SBJICHUN B

OKpY’KaIoIeM MUpe.

Ha6nronenue pacnpocTpaHeHus
OPOAOIBHBIX W TIOTIEPEYHBIX BOJH (HA
MOJIeIM) U OOHapy)XEHHWE aHAJIOTHYHBIX

BUJIOB BOJH B MpUpPOJE (3BYK, BOJHBI Ha
BojZ€). Bbluucienue AJIMHBI BOJHBI U
CKOPOCTH PAacHpOCTPAHEHUS 3BYKOBBIX BOJIH.
OKCIIEpUMEHTAIIBHOE OIPENEICHUE T'PAHHULL
YaCTOTHI CJIBIIIMMBIX 3BYKOBBIX KOJIEOAHUH.
HaGnrogenue 3aBUCMMOCTH BBICOTHI 3BYKa
OT yacTtoTl (B TOM  4Hcie, C
UCITOJIb30BAaHUEM MY3bIKaJIbHbIX
uHCTpyMeHToB). Habmtonenue u oobsicHeHue
SBJICHUS aKyCTHYECKOTO PE30HAHCA.
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AHann3 OPUTMHAJIBHOTO TEKCTa,
NOCBSILIEHHOTO MCIOJIb30BaHUIO 3ByKa (WM
yJIbTPa3BYyKa) B TEXHHUKE (DXOJIOKaIMs,
yIBTPa3ByK B MEAMIIMHE U JIp.); BBITOJIHEHHE
3aIaHUI TI0 TEKCTY (CMBICIOBOE YTEHUE)

Hroro no pazneny

15

3J'ICKTpOMaFHI/lTHOe MoJI€ H 3JICKTPOMAIrHUTHBIC BOJIHBI

3.1

DJIEKTPOMArHUTHOE
noJie

H 3JICKTPOMAronuTHBIC
BOJIHBI

6

DIJIEKTPOMArHUTHOE TTOJIE.
DIIEeKTPOMarHUTHBIE

BOJIHBI. CaolicTBa
AIEKTPOMArHUTHBIX  BOJIH.
[ITxanma 27E€KTPOMArHUTHBIX
BOJIH. Hcnonb3oBaHue
AJIEKTPOMArHUTHBIX  BOJIH
JUISL COTOBOM CBSI3H.
DNeKTpOMarHuTHas
npupona cBeta. CkoOpocTh
cBeTa. BOJHOBBIE CBOMCTBA
CBETa

[TocTpoeHue paccyxJieHHi, 000CHOBBIBAIOIINX
B3aUMOCBSI3b JJICKTPUYECKOTO M MAarHUTHOTO
MoJIeH.

DKCHEPUMEHTAIBHOE M3YYEHHE CBOWMCTB
3JICKTPOMAarHUTHBIX BOJIH (B TOM YHCIIE C
MOOMJILHOTO

MTOMOIIIBIO TenedoHa).

AHamus PEHTIC€HOBCKHUX CHUMKOB
YeJI0BEYECKOTO OpraHu3Ma.

AHaM3 TEKCTOB, OMHUCHIBAIONINX IPOSIBICHUS
AJIEKTPOMArHUTHOTO HM3JIY4YCHUS B TPHUPOJE:
JKUBBIC OpPTaHU3MBbI, M3JTy4YeHUS HEOECHBIX Tel
(CMBICJIOBOE UTEHUE).

Pacrio3naBanue u aHanM3 pa3IMYHBIX

IPUMEHEHU I AIEKTPOMAarHUTHBIX

BOJIH B TCXHHKCE.

N3ydyeHne BOJHOBBIX CBOMCTB cBeTa. PelieHue
3aJad  C HCIOJIb30BaHHEM (HOopMyI 1A
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CKOPOCTH OJJICKTPOMArHuTHBIX BOJIH, IJIHMHBI
BOJIHBI 1 4aCTOThI CBETa

Hroro no pazneny 6

CBeToBbI€E ABJICHUSA
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4.1

3aKOHEBI
pacrpocTpaHeHuUs
CBETa

JlyueBass  momenp  cBeTa.
HNctounnku CBETa.
[IpssmonHetHOE

pacrnpocTpaHeHHe CBETA.

3atmenuss CosHua u JIyHBL
Otpaxxenne csera. Ilmockoe
3€pKajo. 3aKOH OTpa)XeHUs
CBETa.

[IpenomiieHue cBera. 3akoH

MIPEJIOMIICHUS CBETA.
[TomHoe BHYTPEHHEE
OTpaKEHUE CBETA.
Hcnonb30BaHWEe  TOJHOTO

BHYTPEHHETO OTPaXKCHUS B
ONTUYECKUX CBETOBOJAX

HaGumroienune onpIToB, AEMOHCTPUPYIOIIUX
SBJICHHE IPSIMOJIMHEWHOT O
pacnpocTpaHEHUs CBETa

(BO3HUKHOBEHHME TEHU U TOJIyTEHHU), U

UX HUHTEpIpETalus C HCIOJIb30BaHUEM

IMOHATHA CBCTOBOI'O JIy4a.

OOBbsicHEHHE )51 MOACINPOBAHUC
COJIHCYHOTI'O H  JIYHHOI'O 3aTMCHMU.
HCCJ’ICI[OB&HHG 3aBUCHUMOCTHU yIiia

OTpaXCHHU:A  CBCTOBOI'O Jiyda OT VyIJId
ImaacHus:.

N3yuyeHnue CBOMCTB H300pa)k€HUsS B IJIOCKOM

3epKare.

HaGmronenne m 00ObSICHEHUE OIBITOB 110
NOJIYYEHHUIO U300pakKeHUil B BOTHYTOM U
BBITTYKJIOM 3€pKajax.

HaOmronenne W OOBICHEHHE OIBITOB I10
MPEJIOMJICHUIO CBETAa Ha TPAHUIEC Pa3IMYHBIX
cpel, B TOM YHMCJE OIBITOB C IOJHBIM
BHYTPEHHUM  oOTpaxkeHueM. HccienoBanue
3aBUCUMOCTH yIJIa TMPEJIOMJICHUS OT yIJa
MaJICHUs1 CBETOBOTO JIy4ya Ha IPAHULE «BO3TYyX—
cTexsio». Pacno3HaBaHue SBICHUN OTPAKECHUS
U TPEJIOMJICHUSI CBETa B IOBCEIHEBHOU
JKU3HU.
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AHanmn3 M OOBACHEHHUE SBJICHUSA OIITHYECKOTO
MHpaxa.

Pemenue 3agad C HCIIOJIb30BAHHUCM 3aKOHOB
OTPAKCHUA U ITPCIIOMIICHUS CBCTA

4.2

JIuH3Bl W ONTHUYECKUE
PUOOPHI

JInnza. Xox Jyden B JIMH3E.
OnTtuueckas cucTeMa
doToamnmapara,
MHKpPOCKONIAa U TEJIECKOIA.
I'ma3 KaK OINTHUYECKas
cucrtema. biu3opykocte u
JAIBHO30PKOCTh

[Tomyyenne n300pak€eHUH C TIOMOIIBIO
coOuparonied U pacceuBarolIed JIUH3.
Omnpenenenre (OKYCHOTO pacCTOSHUS

U ONTHYECKOW CHJIBI  coOHparolien
JIUH3BI.

AHanmu3 yCTpOWCTBa W TMPHUHIMUINA JIEUCTBUS
HEKOTOPBIX OTITHYECKHUX puOOpOB:
¢doToanmapara, MHUKPOCKOIA, TEJIECKOIa.
WN3yyenue Mopenu Iya3a Kak ONTHYECKOU
CUCTEMBL.

AHanmu3 SBIEHUM OJIM30PYKOCTH u
JAIBHO30PKOCTH, TPUHIWIA JICHCTBUS
OYKOB
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4.3 | Pa3noxxenne  Oenoro| 3 Paznoxenue 6enoro ceera B | HabmioneHue pasznoxeHus O€Ioro cBeTa
CBETa B CIIEKTP crektp. Ombitel HBIOTOHA. | B criexTp.
Cnoxenne — CHEKTPAIBHBIX | Hagmonenne M OGBSCHCHHE OIBITOB IO
1BeTOB. Jlucnepcus ceera
MOJYyYeHHIO0 O€JIOro CBeTa NpHU CIOXKEHUU
CBETAa Pa3HBIX 1IBETOB.
[IpoBeneHne U OOBSICHEHHE OMBITOB I10
BOCHPUSITHIO I[BETA MPEAMETOB IMPU HX
HaOJII0JICHUH Yepe3 IIBETOBbIC (PUIIHTPHI
(LIBETHBIE OYKH)
Hroro no pazneny 15
KBaHTOBBIE SIBJICHUSI
5.1 | Ucnyckanue u 4 Oneitel  Pesepdopna u | OOcyxnenue 1enn onsitoB Pesepdopaa mo
IOrjIoMmeEHNUC CBCTAa Iu1aHETapHaA MOJCIIb | UCCICOAOBAHUIO ATOMOB, BBEIJIBIOKECHUE THUIIOTES
aTOMOM atoMa.  Mozens  aTOMa | o BO3MOKHEIX pE3yNbTaTax OIBITOB B
bopa.  Henyckauue U | zappepmoctn OT MPEANONAraeMoro CTPOCHHS
TIOTTIOMICHHE CBCTA aTOMOM' aToMOB, (opMyIMpOBaHHE BBIBOJOB u3
KBaHTHI. JIuneituatbie
pe3yJbTaTOB OIBITOB.
CIIEKTPBI

OOcyxxneHue  MPOTHUBOPEYUM  IJIAaHETApHOU
MOJIEJIA aTOMa M OCHOBAaHHUM ISl THUIIOTE3BI
bopa o crammoHapHbIX OpOMTaxX 3JIEKTPOHOB.
HaGntonenue  CIUIOIHBIX WM JTMHEHYaThIX
CIIEKTPOB M3JIyYEHMS pa3IUYHBIX BELICCTB.
OObscHEHNE IMHEHYAThIX CIIEKTPOB U3JIyUYEHUs

84



®enepanpHas pabouas mporpamma | dusuka. 7-9 knaccel (0a30BbI YPOBEHB)

5.2

Crpoenue
anpa

dATOMHOT O

PamnoaktuBHOCTE. Anb(a-,
OeTa- ¥ raMMa-HM3JTy4YCHHUS.
CtpocHHE aTOMHOTO Spa.

Hyxiionnas MOJIEJIb
aTOMHOTO sigpa. M30TOmbI.
PannoakTuBHbIE
MpEBPaLICHHUS. [Tepuon
noJyrypacnania ATOMHBIX
Aanep

OO6cyxneHre BO3MOXKHBIX THUIIOTE3 O MOJETSAX
CTPOEHUA s/1pa.

OmnpeneneHue cocraBa sAep MO 3aJaHHBIM
MacCOBBIM M 3aps/IOBBIM YHCIaM U IO
HOJIOKEHUI0O B TIEPUOJUYECKO cucreme
AIIEMEHTOB.

AHanu3 W3MEHEHHUs cocTaBa SiApa U €ro
MOJIO’KEHUS B IEPUOAUYECKOM cucTeMe Mpu
0-paIMOaKTUBHOCTH.

HccnenoBanue TPEKOB (-4ACTHI] MO T'OTOBBIM
doTorpadusim.

O6Hapy}KCHI/IC H HU3MCPCHUC pPaIUAIIHOHHOI'O
(bOHa C IIOMOIIBIO AO3UMMCETpPA, OLCHKa €Tro
HHTCHCUBHOCTH.

Ananms OMOJIOTHYECKHUX
U3MCHCHHUH, TIPOUCXOIAMINX TIOJ
JIEUCTBUEM pPaTMOaKTHBHBIX
U3JIyYEHUN.

Hcnonbs3oBaHne palMOaKTUBHBIX U31y4YCHUN B
MEIUIINTHE
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5.3 | SlnepHbie peakiuu

SAnepHble peakuuu. 3aKOHBI
COXpaHEHUs 3aps0BOrO M
MacCOBOTO 4YHUCEN. DHEPrus
CBS3M aTOMHBIX siaep. CBs3b
Macchl W dHepruu. Peakuum
CUHTE3a W JCIECHUs sIep.
HNctounuku
ConHua u 3B€31.
AnepHas DHEPreTUKA.
JleiicTBUS ~ paauOaKTHUBHBIX
U3IIy4YCHHUU Ha  JKHBBIC
OpraHUu3MBbl

SHEPruu

Pemenue 3agad C HUCIIOJIb30BaAaHHUEM

3aKOHOB COXpaHCHUA MaCCOBBIX u

3apsIOBBIX  YHCEl Ha OIpEeIICHUE
pe3yJIbTATOB SIJICPHBIX PEAKLMI; aHAIU3
BO3MOKHOCTH WIM  HEBO3MOXXHOCTH
SIZIEPHON PEAKIUU.

O1ieHKa 3HEPTUM CBA3U SJIEP C UCIOIB30BAHUEM
dbopmyIibl DUHIITEIHA.

OOcyxjeHue  MEpCIeKTUB  HUCIOJIb30BaHUS
YIIPaBISIEMOTO TEPMOSIAEPHOTO CUHTE3A.
OOcyxaeHne TPEeUMYIIECTB U IKOJIOTHYECKUX

npo0sieM, CBSI3aHHBIX C SI€PHON 3HEPreTHKOM

Hroro no pazneny

17

IHoBTOPUTEIBLHO-00001IAKOINNIA MOAYJIb

IToBTOpEHUE 51
o0o011IeHne

COJIep KaHUS

Kypca

¢u3uku 3a 7-9 knaccel

9

CucreMaTtuzanus "
000011IeHrEe TIPEIMETHOTO
COJICp)KaHUsI W OIBITA
JCSATCIIBHOCTH,

MIPUOOPETCHHOTO pu
U3y4YeHHH BCEro  Kypca
(bU3UKHA OCHOBHOTO OOIIETO
oOpa3oBaHUs.

BrinonHenne y4eOHbBIX 3aJaHUil, TPEOYIOIIUX
JEMOHCTpalnn KOMITETEHTHOCTEH,
XapaKTEPU3YIOMINX

I'PaMOTHOCTL:

€CTECTBEHHOHAYYHYIO

— TPUMEHEHHUS] TOJYyYECHHBIX 3HAHUI
TSt HAay4YHOT'O 00BbsSICHEHUS
(bU3NYEeCKUX SBJICHUNM B OKPY’KAIOIICH
npupoJie, B IMOBCEAHEBHOW >XU3HU U
BBISIBJICHUS
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HOI[FOTOBK& K OCHOBHOMY (1)H3H‘-I€CKI/IX OCHOB psaaa COBPCMCHHBIX

roCy1apCTBEHHOMY TEXHOJIOTUH;

dK3aMeHy To Qusuke i | _ MIPUMEHCHUS OCBOCHHBIX
obyuatonmxcs, 3KCIIEPUMEHTAIIBHBIX YMEHUU JUISt
BBIOPABIINX 3TOT YICOHBIN

UCCIIEIOBaHMs (PU3UUECKUX SIBJICHUI, B TOM
quclie s MPOBEPKU TMIOTE3 U BBISBICHUS
3aKOHOMEpPHOCTEH. Pemenne pacyeTHbIX 3a1a4,
B TOM YHCJIE IPEANONATraoIINX UCII0Ib30BaHNE
¢u3nuecKkux MojeNed M OCHOBAHHBIX Ha
COJIEP/KaHUU  PA3IMYHBIX PA3AesoB  Kypca
¢u3uku. BpImogHeHWe W 3aliuTa TPYHIOBBIX
WIN UHAUBUAYAJIBHBIX MPOEKTOB, CBSI3aHHBIX C
coJiepykaHueM Kypca (GU3NKu

npecamMcT

Hroro no pazneny 9
OBIIEE  KOJIMYECTBO| 102
YACOB I10 ITPO'PAMME
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INEPEYEHb (KOAUPUKATOP) PACIIPEJIEJEHHBIX II0 KJIACCAM
MPOBEPSIEMBIX TPEBOBAHUM K PE3YJBTATAM OCBOEHUA
OCHOBHOMH OBPA3OBATEJBHON IHPOI'PAMMBbI OCHOBHOTI'O
OBHIEI'O OBPA30OBAHUSA U DJIEMEHTOB COAEP KAHUA 11O ®PU3UKE

B denepanbHbIX M pernoHANBHBIX MPOLEAYpax OIEHKM KadecTBa oOpa3oBaHUsA
WCITIOJIB3YETCSI TIEPEUYCHb (KOAM(PUKATOP) PaCIPEACIICHHBIX 0 KjaccaM IMPOBEPSEMBIX
TpeOOBaHMI K pe3yjbTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTEeNbHOM MPOrpamMMbl
OCHOBHOT'O 00IIIET0 00pa30BaHUs U AIEMEHTOB COJIEPKaHUsI 110 (DU3UKE.

7 KJIIACC IlIpoBepsieMble TmpeAMeTHbIE Ppe3yJabTaTbl OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHOM NPOrPaMMBbI

Kon [IpoBepsieMble  MpPEAMETHBIE PE3YJIbTATBI OCBOCHUS  OCHOBHOM
pOBEpPSIEMOro | 00pa3oBaTeNbHOMN MPOrpaMMbl OCHOBHOT'O OOIIETO 0Opa30oBaHus
pe3yJbTara

1.1 MCMOJIb30BaTh U3YYEHHBIC OHSATHS

1.2 pa3nyaTh SIBJICHUSA MO ONMCAHUI0 MX XApAKTEPHBIX CBOWCTB M HA
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBJICHHE

1.3 pacno3HaBaTh MPOSIBICHUE HW3YYCHHBIX (U3UYECKUX SIBIICHUN B
OKpY’KarolIeM MUpPE, B TOM 4YHcCie (PU3NYECKUE SBICHUS B MPUPOJIE,
MPU 3TOM TEPEBOAUTH MPAKTHYECKYIO 3a/la4y B YYCOHYIO, BBIICTSATh
CYILIECTBEHHbBIEC CBOMCTBA (TIPU3HAKHN) (DU3NUECKUX SIBJICHUMN

1.4 ONMKCHIBATh M3YyUYECHHbIE CBOMCTBA Tel U (DU3MYECKUE SIBIICHUS,
UCHOJNB3Ysl (PU3MYECKHE BEJIUYMHBI, NpPU ONHCAHWU MPABUIIBHO
TPakTOBaTh (PU3MYECKUI CMBICT HUCHOJb3YEMbIX BEJIWYUH, UX
0003HAaYEHUs U €UHULBI (PU3UUYECKUX BEJIMYUH, HAXOAUTH (POPMYJIbI,
CBSI3BIBAIOIIME JIAaHHYIO (PU3MYECKYI0 BEIUYMHY C JAPYTUMHU
BEIMUYMHAMHU, CTPOUTHh TpaUKM  M3YYEHHBIX  3aBUCUMOCTEH
(bU3UYECKUX BEITMYUH

1.5 XapaKTEepU30BaTh CBOMCTBA Tels, (pU3MYECKUE SBJICHUS U TPOLIECCHI,
UCIIOJIb3Ysl W3YYEHHBIE 3aKOHbl, IPH 3TOM JaBaTh CIIOBECHYIO
GOpMyIMpPOBKY 3aKOHa UM 3alUChIBaTh €ro  MaTeMaTH4ecKoe
BBIPAKECHHE
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1.6

OOBSCHATh (PU3UYECKHUE SIBICHHUSA, TMPOLECCHl U CBOWCTBA Tel, B TOM
YUCJIE U B KOHTEKCTE CUTYaLUi IPAKTUKO-OPUEHTUPOBAHHOIO

XapaKkTepa: BBIABIATH IIPUYMHHO-CICACTBEHHBIE CBSI3U, CTPOUTH
oO0BsicHeHHEe U3 1 — 2 JIOTMYECKUX I1aroB ¢ OMopoit Ha 1—2 U3y4eHHBIX
CBOMCTBAa  (PU3MYECKUX ABIICHUH,  (PU3NIECKUX 3aKOHa
WU 3aKOHOMEPHOCTH

1.7

pelIaTh pacueTHhIE 3a1a4d B 1 — 2 NEUCTBHSA, UCIIONB3Ys 3aKOHBI U
dbopmysbl, CBA3bIBatONIME (DU3MYECKUE BEIMYMHBI: HA OCHOBE
aHaJM3a yCIJIOBHS 3a/1a4M 3alMCBIBATh KPATKOE YCIOBUE, ITOACTABIATD
¢uznyeckue BeIUYHUHBI B (YOPMYIIbI U IPOBOAUTH pacyeThl, HAXOAUTh
CIpaBOYHbIE JJaHHBIE, HEOOXOIUMBIE I PELICHUS 3a/1ad, OLlEHUBATh
PEANMCTUYHOCTh OJYYEHHON (PU3UYECKON BEIIMYMHBI

1.8

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh MPU TTOMOIIU
(GU3MYECKUX METOJI0OB, B ONHCAaHWU UCCICIOBAHUSI BBIICIATH
mpoBepseMoe  TpeanojoxkeHue  (TUMOTE3y),  pa3iuyaTh |
UHTEPIIPETUPOBATh TMOJYYCHHBIN pPE3yibTaT, HAXOJAUTh OIIMOKU B
XO/JI€ OIbITA, JEJIaTh BBIBOABI 10 €r0 Pe3yJIbTaTam

1.9

MPOBOJUTH OMBITHI TO HAOMIONCHUIO (U3UYECKUX SBICHUN WIH
dbu3myecknux  CBOMCTB  Tel:  (QOpMyJIUpOBaTh  MPOBEPSEMBIC
MPEANoJOXKeHUs, coOupaTh YCTaHOBKY U3  MPEIJIONKEHHOTO
000py0BaHUs, 3aMMCHIBATH X0/ OMbITA U (POPMYIUPOBATH BHIBOIBI

1.10

BBITIOJIHATH TIPSIMbIE M3MEPEHHS C UCIOJIb30BAaHUEM AaHAJIOTOBBIX U
M(POBBIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUS MPUOOPOB C YUETOM
3aIaHHOM aOCOJIFOTHOM MOTPENTHOCTH U3MEPEHU N

1.11

MPOBOAUTL  HWCCIEIOBAHUE 3aBUCUMOCTH  OJHOM  (hU3UUECKOM
BEJIMYMHBI OT JPYrOM C HCHOJIb30BAHUEM IIPSMBIX H3MEPECHUMH,
y4acCTBOBAaTh B IUIAHUPOBAHUU YYEOHOTO HCCIICIOBAHMS, COOMpPATh
YCTAHOBKY M BBITIOJIHATH U3MEPEHUS, CIIECAYS MPEAJIOKECHHOMY ILIaHY,
(bUKCUpPOBATH PE3YNHTATHl TMOJIYYCHHOW 3aBUCUMOCTH (U3HUECKUX
BEJIMYMH B BUJIE TIPEIJIOKESHHBIX TAOJIHI] U TPaUKOB, JIeJIaTh BHIBOIbI
10 Pe3yJIbTaTaM UCCIENO0BAHUS

1.12

MPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIMYHH, CIEHYs
MPEIOKEHHOW UHCTPYKITUU: TIPU BBHITIOJIHCHUH U3MEPEHUN coOupaTh
SKCIIEPUMEHTAIBHYI0 YCTAHOBKY M BBIYHCIISITH 3HAYEHUE HCKOMOM
BEJIMYUHBI
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1.13

coOmoaTh TMpaBWia TEXHUKH Oe30macHOCTH mpu  padboTe cC
J1a00paTOPHBIM 000PYI0BaHUEM

1.14

yKa3bIlBaTh INPUHIUIBI JEUCTBUA NpUOOPOB U  TEXHUYECKUX
YCTPOWCTB, XapakTE€pU30BaTh NPUHLMUIBI JEHUCTBUS H3YYEHHBIX
npuOOpOB U TEXHUYECKUX YCTPOMCTB C TOMOIIBIO HX OMNMCAHUA,
UCIIOJIBb3YS

3HAHUS O CBOMCTBax (1)I/IBI/I‘IGCKI/IX SIBIICHUW U HCO6XO,ZII/IMI>I€
(I)H3quc1<ne 3dKOHBI 1 3aKOHOMCPHOCTH

1.15

OPUBOAUTH TPUMEPHl (HAXOIUTh HMHPOPMALMIO O MpUMEpax)
MPAaKTUYECKOTO  MCIOJB30BaHUS  (PU3MYECKUX  3HAHUM B
MOBCEJHEBHOM KU3HM JJIs1  oOecredyeHus: Oe30IacHOCTH MpuU
oOpamieHMM ¢ NOpuOOpaMu W TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHHUs! 3JI0pOBbsi U COOJIOJIEHHS HOPM HKOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOIIEH cpesie

1.16

OCYHIECTBJISATh OTOOP MCTOUYHUKOB MH(MOpMaImu B cetu MHTEepHET B
COOTBETCTBHM C 3aJIaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIMXCSl 3HAHUW U IMYyTEM CPAaBHEHUS Pa3IMYHBIX HMCTOYHUKOB
BBIICNISATh MHGOPMAIINIO, KOTOpasl SIBJSETCA MPOTUBOPEUMBON WIIU
MOXET OBITh HEOCTOBEPHOU

1.17

HCIOJI30BaTh pu BBITIOJIHCHU U y4eOHBIX 3aaHUAN
HAy4YHOMOMYJISIPHYIO  JUTEpaTypy  (U3UYECKOrOo  COAEp KaHus,
CIIpaBOYHBIE ~MaTepualbl, pecypcbl cetu HWHTEpHET, BlaaeTh
IpueMaMHu KOHCIIEKTUPOBAHUSA TEKCTA, npeoOpa3oBaHus
nH(pOpMaIIKU U3 OJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIC KPATKHNE MUCbMEHHBIE U YCTHBIE COOOIIECHUS
Ha OCHOBE 2 — 3 HCTOYHMKOB WH(poOpManu (U3HIECKOTO
CoJIep>KaHMsi, B TOM 4HCJe MyOJIMYHO JeiaTh KPAaTKUE COOOIIECHHS O
pe3ysibTaTax MPOCKTOB WM YYEOHBIX HCCICNOBAHUMA, TPU ITOM
rPaMOTHO HCIOJIb30BaTh W3yYECHHBIM IOHATHUHHBIA ammapar Kypca
busuky,

COIIPOBOXKIATh BBICTYIIJICHHUC HpCSCHTaHHeﬁ

1.19

P BBINIOJHEHNUU YY€OHBIX TIPOEKTOB M UCCIIEIOBAHUN pACTIPEEISITh
00513aHHOCTH B IPYNIIE B COOTBETCTBUHU C IMOCTaBJICHHBIMH 33Jja4aMH,
CIEUTh 3a BBIIOJHEHUEM IUIaHA JEUCTBUM, aJE€KBATHO OLICHUBATH
COOCTBEHHBIH BKJIAJ B JEATENIBHOCTh TPYIIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE B3aMMO/ICHCTBHE, YUYUTBIBAs MHEHHUE
OKPYKarOIIUX
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IIpoBepsieMble 3JIEMEHTHI COEP:KAHUS

Kon Kon [IpoBepsieMbie 2JIEMEHTBI COAEP KaHUS
pazziena | dIEMEHTa

1 OU3MKA U EE POJIb B ITOSHAHNN OKPYXXAIOIIEI'O MHPA

1.1 ®u3uka — Hayka O TIpUpoAe. SIBIEHHMS NOPUPOIBI.
Pu3HYECKUE SBICHUS: MEXaHUYECKHUE, TEILIOBBIE,

QJICKTPHUYCCKHUC, MAIrHUTHBIC, CBCTOBLIC, 3BYKOBEIC

1.2 duznueckue BeMUnHbI. M3Mepenue Gpu3nueckux BeIMYuH.

DuU3NYECKUE npuOopsl.  IlorpemHocTh
n3MepeHui. MexayHapo/iHasi CUCTEMA €IMHUIL

1.3 EcTecTBeHHO-HAy4YHbIII METOJ] MO3HAHUS: HaOJIOIECHHE,
IIOCTAHOBKAa HAy4YHOI'O BOIIPOCA, BBIIABUKCHUE THUIIOTES,
AKCIIEPUMEHT IO TMPOBEPKE  TUIOTE3, OOBSCHEHUE
Ha0JII0JaeMOT0 SIBJICHUS

1.4 Onucanue GU3NYECKUX SIBJICHUN C TIOMOIIBIO MOJIeIen

1.5 [IpakTuueckue paboTHI:
N3mepenne paccTossHUM.
N3mepenue o0beMa KUAKOCTU U TBEPIOTO Tea.

Onpenenexnne pa3MepoB MaJbIX TEI.
N3mepenne TtemmepaTypsl INpPH TMOMOIIMA  JKHIAKOCTHOTO
TEPMOMETpPA U JATYMKA TEMIIEPATypPhl

2 ITEPBOHAYAJIBHBIE CBEJEHMA O CTPOEHMU BEILIECTBA

2.1 CrpoeHue BellecTBa: aTOMbl M MOJIEKYJbI, MX pPa3MeEpHI.
OnbIThI, T0Ka3bIBAIOIINE TUCKPETHOE CTPOSHUE BEIIECTBA

2.2 JIBmxeHne yactull BemectBa. CBsI3b CKOPOCTH JBHKEHUS
yacTUL C TeMmmnepaTtypoul. bpOoyHOBCKOoe  JBHKEHHE,
muddy3us

2.3 BzanmopenictBue  yacTuil BENIECTBA: MIPUTSKEHUE

U OTTAJIKUBAaHHC
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24 ArperaTtHble  COCTOSIHUSI  BEILECTBA: CTPOCHHE Ta30B,
KUIKOCTEH W TBEpAbIX  (KPUCTAIUIMUECKHX)  Tell.
B3aumocBs3p MexIQy CBOMCTBaMHM BELIECTB B pPa3HBIX
arperaTHbIX COCTOSIHMSIX M HX aTOMHO-MOJIEKYJISIPHBIM
CTPOEHUEM

2.5 Oco00eHHOCTH arperaTHbIX COCTOSIHUM BOJIbI

2.6 [IpakTuueckue paboOTHI:

Onenka Tuamerpa aToma METOJIOM 030 (0):
(c ucnosib3oBanureM dororpaduii).

OnpITel 10 HAOJMIOJEHUIO TEIUIOBOIO PACIIMPEHUS Ta3oB.
OneITel IO OOHAPYXEHUIO JEHCTBUS CHUJI MOJIEKYJSIPHOTO
MIPUTSKECHUS

JIBDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1 Mexannueckoe nBUXKEeHUE. PaBHOMEPHOE U HEPABHOMEPHOE
JBUKEHUE

3.2 Cxopocts. CpeaHsii  CKOpPOCTb IPU  HEPABHOMEPHOM
JBWXEHUU. PacueT myTh U BpEMEHU IBUKECHUS

3.3 SBnenue wHepuuu. 3aKOH WHEpUUH. B3anmopaencTBue Ten
KaK NMpUYMHA U3MEHEHUsI CKOPOCTHU NBWKEHHUs Tell. Macca
KaK Mepa MHEPTHOCTH Tejla

3.4 [ImoTHOCTE BemiecTBa. CBSA3b IUIOTHOCTH C KOJIMYECTBOM
MOJIEKYJI B €JUHUIIE 00beMa BellecTBa

3.5 Cuita Kak XapaKTepUCTUKA B3aUMOIEVCTBUSA TEI

3.6 Cuna ynpyrocth u 3akoH ['yka. H3mepeHue cuibl ¢
IIOMOIIIBIO TUHAMOMETPA

3.7 SBneHne TAroTeHUs U cuia TsokecTH. Cua TSHKECTH Ha
npyrux miaHerax. Bec tema. HeBecomocTh

3.8 Cuna tpenusi. TpeHHe CKOJbKEHUS U TPEHHUE NOKos. TpeHue
B IIPUPOJIC U TEXHUKE

3.9

CrioxkeHne Cuj, HampaBlICHHBIX IO OJHOM
npsMon. PaBHoAENCTBYIOIIAS CUIT
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3.10

[IpakTuueckue paboOThI

Omnpenenenre CKOPOCTH PABHOMEPHOIO JIBUKEHUS (1LIapuKa
B JKUJKOCTH, MOJENIN 3JEKTPUUECKOI0 aBTOMOOWIS U Tak
nanee).

Omnpenenenre CpelHe CKOPOCTH CKOJBKCHHS OpycKa Wiu
[Iapuka @O0 HAaKJIOHHOM  IuIocKOoCcTH.  OmpenerneHue
IJIOTHOCTHU TBEPJOTO TeNA.

OnbIThl, JAEMOHCTPUPYIOLIME 3aBUCUMOCTb  PACTSKEHMS
(medopmarium) Npy>KUHBI OT MPUITOKEHHON CHIIBI.

OnbIThl, JAEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHUS

CKOJIBKEHMs OT Beca Tejla U XapaKTepa COIPUKACAIOLIUXCS
ITOBEPXHOCTEN

3.11

dusznyeckue SBJICHUSI B npupoac: IMIMpUMEpPbl ABHIKXCHHUA C
Pa3iIn4dHbIMU CKOPOCTAMU B ’)KMBOW 1 HEXKHUBOM IIpupoac,

NEWCTBUE CUJIBI TPEHUSI B IPUPOJIE U TEXHUKE

3.12

TexHndeckue yCTpoucTBa: JUHAMOMETP, MOAIIUITHUKI

JABJIEHUE

TBEP/BIX TEJI, JKUIKOCTEN 1 TA30B

4.1

HlaBnenne TBepaoro Tena.  CrocoObl YMEHBIICHUS

1 YBCIIMYCHUS OABJICHUA

4.2

JlaBnenue rasza. 3aBHCHMOCTH JaBJICHUS ra3a OT o0ObeMa,
TeMIIEPaTypbl

4.3

Ilepemaua naBiaeHWST TBEPABIMU TEJIAMHU, KUJIKOCTSIMH U
rasamu. 3akoH [lackass. [ITHeBMaTHyeckre MalliHbl

4.4

3aBUCUMOCTh  JIaBJICHUS  JKUJAKOCTH  OT  TJIYOWHBL.
IMunpocratudaeckuit mapamokce. Coobiaromuecs CoCyibl.

FI/I,Z[paBJ'II/I‘ICCKI/IC MECXAaHU3MBbI

4.5

Atmocdepa 3emnan u armochepHoe nasieHue. [IpudmHbI
CYIIECTBOBaHUS BO3AYyIIHOW o000m0uku 3emynd. OnbIT
Toppuduennu. 3aBUCUMOCTH aTMOC(HEPHOTO JABJICHHUS OT
BBICOTHI HaJl YPOBHEM MOPS

4.6

N3mepenue aTMoc(epHOro JTaBJICHHUSL. [TpuGopsl

JUTSI I3MEpEHUST aTMOC(EPHOTO JTaBIICHUS
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4.7 JlericTBUE KUIAKOCTH M Ta3a HA MOTPYKEHHOE B HHUX TEJIO.
BerTankuBatonias (apxumMeoBa) cuiia. 3akoH Apxumena

4.8 [InaBanue Ten. Bo3ayxomiaBanue

4.9 [IpakTuueckue paboThI:
HccnenoBanne 3aBUCHMOCTH Beca Tella B BOjAE OT 00beMma

MOTPY>KEHHOM B )KMIAKOCTh YacCTH TeJIa.

OnpeneneHue BBITAJKUBAIOIICH CHIIBI, JICHUCTBYIOIIECH Ha
TEJI0, IOTPY>KEHHOE B )KUIKOCTD.

[IpoBepka HE3aBUCUMOCTH  BBITAJKUBAIOIICH CHIIBI,
JNEUCTBYIOIIEN HA TEJO B KUJIKOCTH, OT MACCHI Tea.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKABAKOLIEH
CWJIbI, JIEUCTBYIOIIEW Ha TeElIO B JKUAKOCTH, OT 0ObeMa
MOTPY’KEHHOW B JKHMJIKOCTh YacTH Tejda U OT IUIOTHOCTH
KUIKOCTH.

KoHcTpynpoBaHnue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJAKU
U OIIPEJIEIICHHE €€ IPY30II0AbEMHOCTH

4.10 ®dusuyeckue SBICHUS B MPUPOJE: BIUSHUE aTMOCHEPHOTO
JABJICHUS HA )KMUBOUM OpPraHu3M, TUIaBaHUE PbHIO

4.11 TexHuyeckre  yCTpPOMCTBA:  COOONIAIOIIUECS  COCY/bI,
YCTPOMCTBO  BOJOIIPOBOJA,  THAPABIMYECKUUA  IIPECC,
MaHOMETp, OapoMeTp, BBICOTOMEpP, TMOPIIHEBOW HAacOC,
apeomeTp

PABOTA, MOIIIHOCTD, OHEPT' 1

5.1 Mexanuueckas paboTa
5.2 MexaHnuyeckass MOIITHOCTD
5.3 [IpocTeie MeXaHU3MBI: pbIyar, OJIOK, HAKJIOHHAs TIOCKOCTh.

[IpaBuiio paBHOBECHS pbluara

54 [Ipumenenre mpaBuiIa paBHOBECHS pbldara K 010Ky

5.5 «3onoroe mpaBwio» MexaHuku. KodpduimeHT moiae3Horo
NeUCTBUS MeXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY

U TEXHUKE
5.6 [ToTeHnmanbHast SHEPTUU Teja, MOJHIATOr0 Haj 3eMiieH
5.7 Kunetnueckas sneprus
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5.8 [Tonnas MexaHuuyeckass HSHEprus. 3aKOH UM3MEHEHUs U
COXpaHECHUSI MEXaHUUECKON IHEPTUH

5.9 [IpakTuueckue paboTHI:
Omnpenenenre pabOTHl CHUIIBI TPEHHS TIPU PABHOMEPHOM

JBW)KEHUH TeJa M0 TOPU30HTAIBbHON TOBEPXHOCTH.
HccnenoBanue ycioBril paBHOBECHs pblyara.
Namepenune KIIJI HakIIOHHOM TIJIOCKOCTH.

N3ydenne 3aKkoHa COXpaHEHHS] MEXaHUYECKOW 3HEPTUn

5.10 duszndecKkue SBJICHUS B IMpUpoAC: pbldar B TCJIC YCIOBCKA

5.11 TexHuueckue YCTPOMCTBA:! phlyar,
MOABWKHBIA W HEMOJBWKHBIA OJIOKM, HAKJIOHHAS
IJIOCKOCTb, MMPOCTHIE MEXAHU3MBI B OBITY

8 KJUIACC IIpoBepsiemMble mpeaMeTHbIe Pe3yJbTAaThbl OCBOCHHUS OCHOBHOM
o0pa3oBaTeJIbHOM NPOrPaMMBbI

Kon [IpoBepsieMble  TIPEIMETHBIE  PE3YJbTATBI  OCBOEHHSI  OCHOBHOM
MPOBEPSIEMOro K 00pa30BaTEIbHON MPOTPaMMbl OCHOBHOT'O 00111eT0 00pa3oBaHus
pesyJibTara

1.1 UCIOJIB30BATh MMOHITUSI

1.2 pa3yinyaTh SBJICHUSA IO ONMCAHMI0 MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBJICHHE

1.3 pacno3HaBaTh MPOSIBIEHUE W3YUYEHHBIX (PU3NYECKUX SIBICHUW B
OKpY’KaloIlleM MUpE, B TOM uucie GU3NYECKUE SBJICHUS B MPUPOJE,
IPU 3TOM NEPEBOJIUTH MPAKTHUUECKYIO 3a/1auy B Y4eOHYIO, BBIICIATh
CYILECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SIBICHUI

1.4 ONKMCHIBATh M3yYCHHBIC CBOWCTBA Tel W (DHU3WUYCCKUEC SBIICHHS,
UCTIONIB3Ysl (PU3UYECKHE BEJIWYWHBI, TPU ONHUCAHWHM TPABUIHHO
TpakTOBaTh  (U3MYECKUH  CMBICI  HCIOJB3YEMBIX  BCIIMYMH,
0003HaYeHUS U €IMHUIIBI (PU3UYECKUX BEIMYMH, HAXOIUTh (POPMYIIHI,
CBS3BIBAIONIUE JAHHYIO (U3WUYECKYIO BEIMYHMHY C JPYTHUMH
BeIMYMHAMHU, CTPOUTHh TpauWKd  HM3YyYCHHBIX  3aBUCUMOCTCH
(bU3MYECKUX BEIMYUH
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1.5

XapaKTepu30BaTh CBOWCTBA Tell, (PU3NUYECKUE SIBICHUS U TMPOLIECCHI,
UCIIONBb3Yysd W3YyYEHHBIE 3aKOHBI, IPU OTOM JaBaTh CIOBECHYIO
(GopMyJIHMpPOBKY 3aKOHa U 3alUChIBaTh €ro  MaTeMaTHYeCKOoe
BBIPAKEHUE

1.6

OOBSCHATHh (PU3NUYECKUE MPOIECCHl U CBOMCTBA TEN, B TOM YHCIIC U B
KOHTEKCTE€ CHUTyallU MPAaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJIATh NIPUYMHHO-CJICJACTBEHHBIE CBSI3U, CTPOUTh OOBICHEHHE W3
1-2 noruyeckux IMIaroB ¢ NOMOIIbI0 1—2 H3yYEHHBIX CBOWCTBA
bu3nUecKux SIBICHUM, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pellIaTh pacuyeTHhIE 3aJa4yd B 2 — 3 JIEUCTBHS, UCIIOIB3Ys 3aKOHBI U
dbopmyIbl, CBs3bIBalOIME (U3NUYECKUE BEJIUYMHBI: HAa OCHOBE
aHaJIn3a yCJIOBHUs 3aJa4d 3alMChIBATh KPATKOE YCJIOBUE, BBISABIATH
HEJIOCTATOK JaHHBIX [JIi PEIICHUs] 3a/Jaud, BBIOMpPATH 3aKOHBI M
dbopmysbl, HEOOXOIUMBIE NJIsi €€ PEHIeHHs, MPOBOJUTHh PAcUeThl U
CpaBHUBATh TMOJYYCHHOE 3HAYCHUE (PUIMUYECKONW BEJIMYHUHBI C
M3BECTHBIMU TAHHBIMHU

1.8

pacno3HaBaTh NPOOJIEMBbI, KOTOPHIE MOKHO PELIUTh MPU MOMOIIH
¢u3NyecKuXx  METOAOB, UCHOJB3ysl OINHUCAHUE  HCCIIEJOBAHMUS,
BBIJICIISATH MPOBEPSAEMOE MPEAIIONOKEHNE, OLIEHUBATh TPABUIIBHOCTD
MOPSAKA MMPOBEICHUS UCCIEA0BAHUSA, JEIATh BBIBOIbI

1.9

MPOBOJUTH OMBITHI TO HAOMIONCHUIO (U3UYECKUX SBICHUN WIH
bu3MUecKkux  CBOMCTB  Tel:  (pOPMYJIHpPOBATH  IPOBEpPSIEMbIC
MPEANOJIOKEHNS, CcoOUpaTh  YCTAaHOBKY W3  TIPEIJIOKEHHOTO
000pyZ0BaHUSs, ONUCHIBATH XOJ1 OTIBITA U (HOPMYITUPOBATH BHIBOIbI

1.10

BBITIOJIHATh MPSIMBIE HM3MEPEHUS C HCMHOJIB30BAHUEM aHAJIOTOBBIX
npuObOpOB H  JIaTYUKOB  (PU3MYECKUX  BEIMYMH, CPaBHUBATH
pe3yJbTaThl M3MEPEHUN C  y4eTOM  3aJaHHOM  aOCONIOTHOM
MOrPEUTHOCTH

1.11

MPOBOAUTL  HCCIEIOBAHME 3aBUCUMOCTH  OJHOM  (pU3HUECKO
BEJIMYUHBI OT JPYrOM C MCIOJb30BAHUEM IMPSIMBIX H3MEPEHUN:
IJIAaHUPOBATh MCCIICIOBAHUE, COOMpPATh YCTAHOBKY U BBITMOJHSTH
U3MEpPEHUsi, Clenys TMPeIJIOKEHHOMY  IIaHy, (UKCHUPOBATH
pPE3yNbTaThl MOTYYEHHON 3aBUCHMOCTH B BUJE TAOJUI] U TPaduUKOB,
JIEJIaTh BBIBOJIBI M0 PE3YJITATAM UCCIICIOBAHUS

96



denepanbHas padodas mporpamma | @usuka. 7-9 kiaccel (0a30BbIM ypOBEHB)

1.12

OPOBOJAUTh  KOCBEHHBIE  H3MEpPEHUs  (PU3MUYECKUX  BEJIMYMH:
IUIAHUPOBATH U3MEPEHUS, COOUPATh SIKCIEPUMEHTAIBHYIO YCTaHOBKY,
clenysd NPEMIOKEHHOW WHCTPYKUMHU, W BBIYUCIATH 3HAYCHUE
BEJINYHHBI

1.13

coOmoaTh TMpaBWia TEXHUKH Oe30macHOCTH Tpu  pabote cC
Ja00paTOPHBIM 000PYI0BaHUEM

1.14

XapaKTEepPU30BaTh MPUHLHUIBI JEHCTBUS HW3YYEHHBIX IPUOOPOB H
TEXHUUYECKUX YCTPOWCTB C OMNOPOW HA HUX OIMCAHUS, HCIOIb3Ys
3HaHHUA O CBOMCTBaX (PU3MYECKUX SBICHUM U HEOOXOIUMBbIE
(du3nYecKre 3aKOHOMEPHOCTH

1.15

pacIio3HaBaTh IPOCTHIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIIbHBIE
IpUOOPHI IO CXEMAM U CXEMAaTUYHBIM PUCYHKaM, COCTaBIIATh CXEMBI
IIEKTPUYECKUX LIENeHd C IOCIEN0BAaTEIbHBIM U  IapajuleIbHbIM
COCUHEHHEM DJIEMEHTOB, pa3iau4das YCJIOBHblE O0O3HA4YEHHUs
AJIIEMEHTOB JJIEKTPUUECKUX LENEn

1.16

OPUBOAUTH TPUMEPHl (HAXOIUTh HHPOPMAIMIO O MpUMEpax)
MPaKTUYECKOTO  HCIMOJb30BaHUS  (U3MYECKUMX  3HAHUH B
MOBCEAHEBHON KWU3HM JJis oOecrmedeHns Oe30mMacHOCTH TP
oOpamieHur ¢ mnpubopaMu U TEXHUYECKUMU YCTPOMCTBaMH,
COXpaHEHHUSI 3JIOPOBbS U COONIOJICHUS HOPM OKOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeie

1.17

OCYIIECTBJIATH TOUCK MH(POpMaIuu (HU3NIECKOTO CONEPKAHUS B CETU
NHTepHeT, HAa OCHOBE HMMEIOIIMXCS 3HAHUNW U IYTEM CpPABHECHUS
JOTIOTHUTEJIBHBIX HCTOYHHKOB BBIACISITh WHGOPMAIMIO, KOTOpas
SBJISIETCS IPOTUBOPEUNBON MITH MOXKET OBITH HEJIOCTOBEPHOM

1.18

HCTIIOIb30BATh IpU BBIIIOJTHEHUU y4eOHBIX 3aaHUN
HAyYHOTOMYJSIPHYIO ~ JIUTEpaTypy  (U3HUYECKOTO  COACpPIKAHUA,
CIIPABOYHBIE MAaTepHalbl, pecypcbl cetu VHTepHeTr; BlaaeTh
pUeMamMu KOHCIIEKTUPOBAHUSA TEKCTa, npeoOpa3zoBaHuUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.19

co3aaBaTh COOCTBEHHBIC MUCHbMEHHBIC U KPATKUE YCTHBIE COOOIICHMS,
00006m1ass UHGOPMAIUIO U3 HECKOJbKUX HCTOYHUKOB (DHU3UYECKOTO
CONlepKaHMsi, B TOM 4YHCJE MyOJUYHO TPEICTABIATH PE3yJIbTaThI
MPOCKTHOM WJIM HCCIEI0BATEIbCKON JEATEIBHOCTH, IIPU OSTOM
IPaMOTHO MCIIOJIb30BATh W3YYCHHBIM NOHATUHHBINA ammapar Kypca
(bU3UKH, COMPOBOXKIATH BHICTYIVICHUE MPE3CHTAINCH
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1.20

MIPY BBITIOJIHEHUH yYEOHBIX MPOEKTOB M HCCIEAOBAHUHN (DU3NIECKUX
MPOLIECCOB pacCHpeesTh 005S3aHHOCTU B TPYMIE B COOTBETCTBUU C
MOCTaBJICHHBIMM ~ 33JlayaMH, CJIEAUTh 3a BBIIIOJHEHUEM IUIaHa
JEUCTBUM W  KOPPEKTUPOBATH  €r0, aJE€KBAaTHO  OILICHUBATH
COOCTBEHHBI BKJAJ B JIEATEIbHOCTh TPYIIbI, BBICTPAUBATH
KOMMYHHKAaTUBHOE€  B3aUMOJCUCTBHE,  MPOSIBIAS ~ TOTOBHOCTH
paspemiaTh KOHMIUKTHI

HpOBCpﬂEMble AJIEMEHTHBI COACPKAHUS

Kon Kon [IpoBepsieMble 2JIEMEHTBI COACPKAHUS
paszena | 3IeMeHTa
6 TEIIIOBBIE ABJIEHUA
6.1 OcHOBHBIE ITOJI0KEHHUS MOJIEKYJISIPHO-KNHETHYECKON
TEOpUU CTPOEHUs BellecTBa. Macca M pa3mepbl MOJIEKYIL.
OnpIThl,  MOATBEP)KIAIONIME  OCHOBHBIC  TOJIOKEHUS
MOJIEKYJISIPHOKUHETHUECKON TEOPUH
6.2 Mogenu TBEpIOro, *KUIKOTO U Ta3000pa3HOrO COCTOSIHUI
BeniectBa. Kpucrannmueckue u amopgHble Tena
6.3 OObsicHEHHE CBOWCTB Ta30B, KUJIKOCTEH U TBEPABIX TEN Ha
OCHOBE TIOJIOKEHUI MOJIEKYIIPHO-KMHETUIECKOM TEOPUHU
6.4 CMaunBaHUE W KaMWJUISIPHBIC SBIICHUS
6.5 TerioBoe pacIMpeHne 1 CxKATHUE
6.6 Temneparypa. CBsi3b  TeMmepaTypbl €O  CKOpPOCTBIO
TETJIOBOTO JIBHKCHHUSI YACTHIT
6.7 Bayrtpennsis sneprusa. CrnocoObl U3MEHEHHS BHYTpPEHHEU
SHEPTHUH: TEIJIoNepeaada U COBEPIICHUE paOOThI
6.8 Buner Temiomnepenadyu: TEMJIONPOBOJHOCTh, KOHBEKIIHS,
U3Ty4YeHHE
6.9 KonnuectBo TEeIu1oTHL. Y AenbHAas TEINIOEMKOCTE BENIECTBA
6.10 TemnooOMEH M TEIIOBOE  DPaBHOBECHE.  YPaBHEHUE
TEIUIOBOTO OajaHca
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6.11 [InaBieHre M OTBEPAECBAHHE KPUCTAJUIMYECKHUX BEILIECTB.
VY nenpHas TEIIIOTA MJIABJICHUS

6.12 [TapooOpazoBanue u kouaeHcauus. Mcnapenue. Kunenue.
VYnaenbHas  Temyora  mapooOpa3oBaHUs.  3aBUCHUMOCTD
TEMITepaTyphl KUTICHUS OT aTMOC(EPHOTO AaBICHUS

6.13 BnaxxHocTh Bo3ayxa

6.14 DHeprus TOIJIMBa. Y IeJIbHAs TEMJI0TAa CTOpaHus

6.15 [Tpunnmner padoTe! TermaoBeix asurareneid KIIJI termioBoro
neuraresnia. TerioBble ABUTATENM W 3allUTa OKPYKaloIleH
cpenbl

6.16 3aKOH COXpaHEHUs W MPEBPAILCHUS DYHEPTUH B TEILIOBBIX|
npoueccax

6.17 [IpakTuueckue pabOTHI:

OnpITel MO0 OOHAPYXKEHUIO JEUCTBUS CHUJI MOJICKYJISIPHOTO
MIPUTSKCHUS.

OnpIThl MO BBIPAIIMBAHUIO KPHUCTAUIOB IMOBAPEHHON COJIU
WJIM caxapa.

OnpITel 10 HAOJIOCHHWIO TEIUIOBOIO PACIIMPEHHUS Ta30B,
JKUIKOCTEU U TBEPABIX TEIL.

Omnpenenenre gaBjaeHUs BO3ayXa B Oa/IOHE IIMPUIIA.
OnbITel, JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  JABJICHHS

BO3/yXa OT €ro 00beMa U HarpeBaHUs WK OXJIaKICHHUS.
[IpoBepka rUMOTE3bI JIUHEHHOW 3aBUCUMOCTH  JJIMHBI
CTOJIOMKA JKHJIKOCTH B TEPMOMETPHUYECKOW TpyOKe OT
TEMIIEPATYPHI.

HaGnronenue wu3MeHeHUs BHYTPEHHEW DHEPrUM Tejla B

pe3ynbTaTe TeIIonepeiadu U paboThl BHEITHUX CHIL.

HCCJ’ICI[OBEIHI/IG SIBJICHHUS TEIJI000MeHa IIpu CMCIINBAHNUHN

99



denepanbHas padodas mporpamma | @usuka. 7-9 kiaccel (0a30BbIM ypOBEHB)

XOJIOJHOM U TOPSTYEN BOJBI.

OnpeneneHne KOJIWYECTBA TEIUIOTHI, IMOJIYYEHHOTO BOJOU
OpU  TEIUIOOOMEHE C  HarpeTbiM  METANIMYECKUM
mHapoM.  OmpeneneHne  yAEIbHOM — TEINIOEMKOCTH
BEIIECTBA.

HccenenoBanue npouecca uCapeHus.

OnpeneneHre OTHOCUTEIBHOMN BIAKHOCTH BO31yXa.
OnpeneneHne yneapHON TEIUIOTHI IUIABJICHUS JIbAa

6.18 dusnueckue SABICHUS B  IMPHPOJE: IMOBEPXHOCTHOE
HATSHKCHHUE U KAMWJUSIPHBIC SIBICHUS B IPUPOJIE, KPUCTAILIIBI
B mnpupoze, uznydeHue CoiyiHIA, 3aMep3aHue BOJOEMOB,
MOpPCKHUE OpU3bL; 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa

6.19 TexHuueckue  ycTpoKCTBa: KalmWUISIpbl,  IPUMEPHI
WCTIONIb30BAHUS  KPUCTAJUIOB, JKUAKOCTHBIA TEPMOMETP,
JaTYUK TEMIIepaTyphl, TEPMOC, CUCTEMA OTOIUIEHUS! JOMOB,
TUTPOMETPBI, TICUXPOMETP, MapoBas TypOWHA, JBUTATEIb
BHYTPEHHETO CrOpaHus

OJIEKTPUYECKUE 1 MAT'HUTHBLIE ABJIEHUA

7.1 DnekTpu3anms Ten. /[Ba poaa aneKTpUYECKUX 3apsaaoB

7.2 BzauMogeiicTBue  3apshkeHHBIX  Tel.  3akoH  KysoHa
(3aBUCUMOCTb CHWJIbI B3aUMOJICHCTBUS 3apSHKEHHBIX TEJ OT
BEJIMYMHBI 3apsIIOB U PACCTOSIHUSI MEXKTY T€JIaMu )

7.3 DnekTpuueckoe mnoJjie. HampsyKeHHOCTh 3IEKTPUYECKOro
noJist. [IpyHIUI cynepno3uimm 3JIEKTPUIECKHUX MTONIEN

(Ha KaYECTBEHHOM YPOBHE)

7.4 Hocurenn  snexktpuueckux — 3apsAnoB.  DIJIEMEHTApHBIN
anekTpuyeckui 3apsag. Crtpoenue aroma. [IpoBogHuku u
JTUBIIEKTPUKHU

7.5 3aKOH COXpaHEHUS ANEKTPUUECKOTO 3apsia

7.6 DNeKTpUYECKHU TOK. Ycenosus CYyILLIECTBOBAHUS]

QJICKTPHUYCCKOI'O TOKA. McTOYHMKH TOCTOSIHHOTO TOKAa

1.7 JleHicTBUSL AIEKTPUUECKOTO TOKa (TEIJIOBOE, XMUMHYECKOE,
MarHuTHOE). DJIEKTPUUYECKUN TOK B )KUAKOCTAX U razax
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1.8 Onektpuyeckas 1enb. Cuiia Toka. DJIEKTPUUECKOE
HaIpsHKEeHUE

7.9 CornpoTuBiieHHE MPOBOJHUKA. YJIEIbHOE COMPOTUBIICHUE
BEIECTBA

7.10 3akoH OMa [ y4acTKa 1enu

7.11 [TocnenoBarenbHOE 151 MapajyIeIbHOE

COCANMHCHUC ITIPOBOIHHUKOB

7.12 PaGota ©u MOIIHOCTH 3JEKTPUUECKOTO TOKA. 3aKOH
JxoynaJlenna
7.13 DONEeKTpUYECKUe IeNu U TOTPEOUTENd  DIIEKTPUUECKOU

sHepruu B ObITy. KopoTkoe 3aMbikaHue

7.14 IlocTossHHEIE MarguTel. Bsaumonuencrtsue
MOCTOSHHBIX MAarHuTOB

7.15 MarautHoe mosie. MargauTHoe 1oJjie 3eMJIU U €r0 3HAUYEHUE
IUIS KM3HHU Ha 3eMIie

7.16 OneiT Opcrena. MarHuTHOE TMOJE DIEKTPUYECKOTO TOKAa.
IIpuMeHeHne AMEeKTPOMAarHuTOB B TEXHUKE

7.17 JlelicTBE MAarHMTHOTO TMOJIsI Ha MPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOIO ToKa. lcmonws3oBanue
3JIEKTPOJIBUTATENIE B TEXHMYECKUX YCTPOWCTBAX U Ha
TPaHCTIOPTE

7.18 OnbiTel @apajned. fIBieHUE 3JIEKTPOMArHUTHON WHIYKIIUU.
[IpaBuno Jlenua

7.19 Onekrporeneparop. CrnocoObl MOJYYEHUS DIESKTPUUECKON
SHEPTUU. DIICKTPOCTAHIIUN HA BO3OOHOBIISIEMBIX UCTOUHHUKAX
SHEPIruu
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7.20 [IpakTuyeckue padoThI:
OnbITHl MO HAOIMIOAEHUIO DJICKTPU3AIMU TeJT WMHAYKIMEH U

IIPU CONPUKOCHOBEHUHU.
HccnenoBanne  OEWCTBUS  JJIEKTPUYECKOTO IIOJSA  HA
MIPOBOJTHUKH U TUAIEKTPHUKHU.

Cbopka u mpoBepka pabOTBl AJIEKTPUUYECKOW LENy
MTOCTOSIHHOTO TOKA.

W3mepeHue U peryupoBaHue CUiIbl TOKA.

N3mepenne u peryImpoBaHUe HAIIPSIKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHWJIBI TOKA, HUIYIIETO 4YEpeE3
PE3UCTOP, OT CONMPOTUBIICHUSI PE3UCTOPA U HAIPSIKEHUs Ha
pe3ucTope.

OnbITEI, JEMOHCTPUPYIOLIME 3aBUCUMOCTD AJIEKTPUYECKOTO
CONIPOTHUBJIEHUS IPOBOJHMKA OT €ro JUIMHBI, IUIOIIAIN
IIONIEPEYHOr0 CEYECHUS U MaTepUaa.
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[IpoBepka  mpaBwia  CJIOXKEHUA  HANpSOKEHUW  TpU
MOCJIeIOBATEILHOM COEAMHEHUH IBYX PE3UCTOPOB.
[IpoBepka mpaBuna mJisi CWIbl TOKA MPU MAPAIIICIHBHOM
COEIMHEHUU PE3UCTOPOB.

Onpenenenue padbOThI IEKTPUYECKOTO TOKA, UIYILETO Yepes3
pe3ucTop.

Onpenenenue MOIIHOCTH JJIEKTPUYECKOTO TOKa,
BBIJICIISIEMOM HA PE3UCTOPE.

HccnegoBanne 3aBUCHUMOCTHA CHJIbI TOKA, HIYIIETO Yepes
JaMIIOYKY, OT HAIPSKEHUS HA HEMl.

Onpenenenue KIIJ[ narpeBarens.
HccnenoBanue MarHUTHOTO B3aMMOJICUCTBUS TMOCTOSHHBIX

MarHuTOB.

MN3ydyeHne MarHuTHOTO MOJISl MTOCTOSHHBIX MarHWTOB MPU UX
00bEIMHEHUU U Pa3/IeJICHUH.

UccnegoBanne  AEUCTBUSA  DIIEKTPUUECKOTO TOKa  Ha
MarHUTHYIO CTPEIKY.

OnbITHI, JIEMOHCTPUPYIOLINE 3aBUCUMOCTD CUJIB]
B3aUMOJICMCTBUS KATYIIKM C TOKOM U MarHuTa OT CHJIbI TOKa

Y HAMPABJICHUS TOKA B KaTYIIKE.

N3yuenue nelcTBUSA MAarHUTHOTO IIOJISI HAa MPOBOJHHUK C
TOKOM.

KoncTpynpoBanue u n3ydeHue paboThI AIEKTPOABUTATES.

N3mepenne KII/] anexTpoaBuraTeIbHON yCTaHOBKH.
OneITel 10 HCCIAEAOBAHUIO SIBJICHHSI JJIEKTPOMAarHUTHOU
WHIYKLIHMH: UCCIEN0BAHNE N3MEHEHUN 3HAYCHUS

W HaIIPpaBJICHUS MHAYKIIHOHHOI'O TOKa

721 duzuyeckue sIBICHUS B IPUPOJE: FNEKTPUUECKUE SBICHUS B
atMocdepe, TEKTPUIECTBO KUBBIX OPTaHU3MOB, MATHUTHOE
noJie 3eMiu, Apeid MmotocoB, poiIh MAarHUTHOTO TIOJIS ISt
KU3HU Ha 3eMJIE, NOJIIPHOE CUSTHUE
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722 TexHuyeckue  yCTPOMCTBA:  DJIEKTPOCKON,  aMIIEPMETD,
BOJITMETP, PEOCTAT, CYETYUK DIIIEKTPUUYECKOW DHEPIUH,
JJIEKTPOOCBETUTEIILHBIC puOOpHI, HarpeBaTeIbHbIC
AIIEKTPOTPUOOPHI (npumepsr), DIEKTPUYECKUE
IPENOXPAHUTEIN,  DJIEKTPOMArHuT,  JJIEKTPOJIBHUIaTEIb
IIOCTOSTHHOT'O TOKa, FTEHEPATOP MOCTOSIHHOTO TOKA

9 KJIACC IIpoBepsieMble mnpeaMeTHble Pe3yJbTATbl OCBOECHUSI OCHOBHOM
o0pa3oBaTeIbHOM NMPOTrPaAMMBbI

Kon [IpoBepsieMble  NpEeAMETHBIE  PE3YJNbTATBI OCBOCHUA  OCHOBHOM
MPOBEPSIEMOro K 00pa30BaTEIbHON MPOTPaMMbl OCHOBHOT'O 00I11Ier0 00pa3oBaHus
pe3yJbTara

1.1 HCIIOJIB30BATh U3YUYCHHBIC ITOHATHUA

1.2 pa3iindaTthb ABJICHHUSA II0 OIIMCAHHUIO HMX XdPAKTCPHBIX CBOIMCTB M Ha
OCHOBC OIIbITOB, ICMOHCTPUPYIOIIHUX JAHHOC CI)I/ISI/I‘ICCKOC SABJICHHUC

1.3 pacmo3HaBaTh MPOSIBICHUE W3YYEHHBIX (PU3NYECKUX SBJICHUNA B
OKpPYXaIoIlleM MHpE, B TOM 4Yuclie (PU3NYECKUEe SIBJICHUS B MPUPOJIE,
IIPU 3TOM TEPEBOANTH MPAKTHYCCKYIO 33/1a4y B YUCOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (IPU3HAKH) (PU3UYECKUX SBICHUN

1.4 ONUCHIBAaTh HM3yYEHHBbIE CBOMCTBA Tell W (PU3MYECKUE SIBIICHUS,
UCIIONIb3Ysl (PU3UYECKHE BEJIIMYMHBI, MPU ONUCAHUMU MPABUIIBHO
TpakTOBaThb  (U3WYECKUH  CMBICI  HCHOJb3YEMbIX  BEJIHMYHH,
0003HaY€HUs U €IMHULBI (PU3UYECKUX BEIMYMH, HAXOIUTh (POPMYIIBI,
CBSA3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEJIMYMHY C JIPYTUMH
BEJIMYMHAMH, CTPOUTh TpaduKU  M3YyYEHHBIX  3aBUCHUMOCTEH
(bU3UYECKUX BEITMYHUH

1.5 XapaKTEepU30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBIICHUS U TPOLECCHI,
UCIIOJIb3Ysl W3YYEHHBIE 3aKOHbl, IPH 3TOM JaBaTh CIIOBECHYIO
GOpMyIMpPOBKY 3aKOHa UM 3alUChIBaTh €ro  MaTeMaTH4ecKoe
BBIPAKECHHE
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1.6

OOBSICHATh (PU3MUECKHE MPOIIECChl M CBOMCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE€ CUTyallUd MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITh TPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE W3
2—-3 JOrMYECKUX IIaroB C IOMOIIbI 2—3 HM3YYEHHBIX CBOMCTBA
buznyecKux SIBICHUHN, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemarh pacyeTHble 3adaud (ONMUparoIuecs Ha cuctemMy u3 2-3
YPaBHEHHUI), HCHOJB3YSl 3aKOHbl M (OPMYIbI, CBS3bIBAIOIINE
¢u3nyeckue BEJIWYMHBI: Ha OCHOBE aHAIW3a YCJIOBUSA 3ajauu
3alMChIBaTh KPAaTKOE YCIOBHUE, BBIABIATH HEAOCTAIOUIME WU
M30BITOYHBIE JIaHHBIE, BBIOUPATh 3aKOHBI U ()OPMYJIbl, HEOOXOAUMBIE
JUISL PELICHUs], MPOBOAWTH PACUETHl M OIEHUBATH PEATUCTUYHOCTH
HOJIy4YEHHOT0 3Hau€HUs1 (PU3NUECKON BEIUYNHBI

1.8

pacno3HaBaTh NPOOJIEMBI, KOTOPHIE MOKHO PEUIUTh MPU MOMOIIH
(GU3MYECKUX  METOJIOB, HCIIOJb3ysl  OMNHCAaHUE  UCCIEIOBAHMS,
BBIACIIATH MIPOBEPSIEMOE MPEAOJIOKEHUE, OLEHUBATD ITPaBUIBLHOCTD
nopsJjika IPOBENICHUS UCCJIEI0BAHNUS, Jenarhb BBIBOJIBI,
UHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOIEHUH U ONIBITOB

1.9

MPOBOJUTH OMBITHI TO HAOMIONCHUIO (U3UYECKUX SBICHUN WIH
(bU3MYECKUX CBOICTB TEN: CaMOCTOSITENIbHO COOUpaTh YCTaHOBKY W3
M30BITOYHOTO HaOopa 00OPYIOBaHUS, OMHCHIBATH XOJ OIBITA M €r0
pe3ynbTaThl, GOPMYITUPOBATH BHIBOIBI

1.10

OPOBOAUTH TPU HEOOXOAUMOCTH CEpPUI0 MPSMBIX H3MEPEHHIH,
ONpeJeNssi CpeHee 3HayeHUE HU3MEepsSeMOM BeIMYMHBI ((POKYCHOE
paccTosiHMe coOuparoiei JTuH3bl), 000CHOBBIBATH BBHIOOp crocoba
u3MepeHust (M3MEpUTENLHOTO Tprbdopa)

1.11

MPOBOJIUTh HWCCIEAOBAHHE 3aBUCUMOCTEH (DU3NYECKUX BEITUYHH C
MCMOJIb30BaHUEM TPSIMBIX W3MEPEHUM: IUIAHUPOBATH UCCIIECIOBAHUE,
CaMOCTOSATENILHO COOMpaTh YCTAHOBKY, (DUKCUPOBATh PE3YyJIbTAThI
MOJTY4YeHHOW 3aBUCUMOCTH (PU3UYECKUX BEJIUYUH B BHJIC TAOJIHI] U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHUS

1.12

MPOBOJUTh  KOCBEHHBIE  HM3MEpPEHUS  (PU3MYECKHX  BEJIUYHH:
MJIAHUPOBATh U3MEPEHUsI, COOUPaATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY
Y BBINOJHATh W3MEPEHUS, CJIEAysd IPEIIOKEHHON HHCTPYKLHH,
BBIUMCIIATh 3HAYEHUE BEIUYUHBI U AHAJIU3UPOBATH IOJTYYECHHBIE
pE3yAbTaThI C YYETOM 3aJJaHHOM MOTPEITHOCTH U3MEPEHUMN

105



denepanbHas padodas mporpamma | @usuka. 7-9 kiaccel (0a30BbIM ypOBEHB)

1.13 coOMOaTh TpaBWja TEXHUKKM 0€30MmacHOCTH Tpu  pabore ¢
J1a00paTOPHBIM 000PYI0BaHUEM

1.14 pas3nnyaTh OCHOBHBIE MPHU3HAKM W3YYEHHBIX (PU3UYECKUX MOJIENei:
MaTepHuaibHas TOYKa, aOCOIIOTHO TBEPAOEC TEJI0, TOUCUHBIN HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, [JIAaHETapHas MOJIElb aToMa, HYKJIOHHAs
MOJIeJIb aTOMHOTO Siipa

1.15 XapaKTEepPU30BaTh MPUHLHUIBI JEHCTBUS HW3YYEHHBIX IPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MUX OIMCAHMS, HCIOJIB3Ys
3HaHWS O CBOWCTBaX (PU3UYECKUX SBICHUA UM HEOOXOIUMBIC
¢uznyeckrue 3aKOHOMEPHOCTH

1.16 UCIIOJIb30BAaTh CXEMBI M CXEMATHUYHBIC PHCYHKH HM3YYCHHBIX
TEXHUYECKUX  YCTPOMCTB,  H3MEPUTCIBHBIX  IPUOOPOB M|
TEXHOJIOTHYECKHUX IIPOIIECCOB IPH PEIICHUHM YYeOHO-ITPaAKTHYCCKHUX
3aJ1a4, ONTHUYECCKHE CXEMBI JIJISl TOCTPOCHUS H300paKeHUH B IIIOCKOM
3epKajie ¥ COOMparoIIeH JIMH3e

1.17 OPUBOAUTH NPUMEPHl (HAXOAUTh MH(POPMALMIO O MpUMEpax)
OPAKTUYECKOrO  HCHOJb30BaHUS  (U3NYECKUX  3HAHUM B
MOBCEAHEBHON KU3HM JJs1 oOecrieueHHs] Oe30lacHOCTH MpuU
oOpamieHM ¢ NOpuOOpaMM W TEXHUYECKHMMH  YCTPOMCTBAMH,
COXPAaHEHHUSI 3JIOpOBbS U COOJIOACHHUS HOPM 3KOJIOTHYECKOIO
MOBEACHUS B OKPYXAIOUIEH Cpeie

1.18 OCYIIECTBIIATh TOUCK MH(POpMAIUU (PU3UIECKOTO COIEPKAHUS B CETU
NuTepHeT, caMOCTOSTENIbHO (OPMYIHpYys TOWUCKOBBIA  3aIpoc,
HaXOJAWTh MYTH  OMNpENEJCHUS  JOCTOBEPHOCTH  MOJYYEHHOM
uH(pOpMaIMl Ha OCHOBE HMEIONIMXCA 3HAHUU M JIOTOJIHUTEIBHBIX
HUCTOYHUKOB

1.19 UCIIOJIb30BaTh npu BBIITOJTHEHUU y4eOHBIX 3a1aHUI
HAyYHONIONYJISIPHYIO ~ JIUTEparypy  (U3HUECKOrOo  COAEp KaHHUA,
CIpPAaBOYHbIE MaTepHalibl, pecypcbl cetu HWHTepHeT; BIajgeTh
npruemMamu KOHCITIEKTUPOBAHHUS TEKCTa, npeodpazoBaHus
uH(pOpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO
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1.20

co3gaBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBE HMHGOpPMAIIMM W3 HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO
coJiep>KaHusi, MyOJUYHO MPEACTAaBIATh PE3yJIbTAaThl MPOCKTHOW WU
UCCIIEIOBATENbCKON  NESITEIbHOCTH, HOpU  3TOM  IPaMOTHO
UCIIOJIb30BaTh M3YYEHHBI MOHATUHHBIM anmaparT HU3y4aemMoro
pasnena (pU3MKK W COTMPOBOXKAATH BBICTYIUICHUE MPE3CHTAIMEH C
y4€TOM OCOOEHHOCTEHN ayJuTOPUU CBEPCTHUKOB

1.21

IPU BBIIIOJIHEHUH YYEOHBIX MPOEKTOB M UCCIENOBAHUNA (PU3HUYECKUX
IPOLIECCOB PACIpeAEsATh 0053aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMM  33/1a4aMM, CJIEAUTh 3a BBIIIOJIHEHUEM IUIaHA
JNEUCTBUM U KOPPEKTUPOBATb  €ro, aJAcKBaTHO  OLICHHUBATh
COOCTBEHHBI BKJaJ B JEATEIbHOCTb TIPYMIbl, BBICTPAUBATH
KOMMYHUKATUBHOE  B3aMMOJEUCTBHE,  NPOSBIAL  T'OTOBHOCTH
paspemarb KOHQIUKTHI

HpOBepﬂeMble AJIEMEHTHBI COAECPKAHUSA

Kon Kon [IpoBepsieMbie 3JIEMEHTBI COACPKAHUS
pazziena | 3JIEMEHTa
8 MEXAHUYECKUE ABJIEHU A
8.1 Mexannueckoe aBuxeHne. MarepuanbHas Touka. Cucremal
oTcuyera
8.2 OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE TPAMONMHENHOE JBUKEHHE
8.4 HepaBHomepHoe mnpsiMoivHeiHOe JaBMxkeHHE. CpemaHss U
MTHOBEHHAs! CKOpPOCTh  Teia TMpHu
HEPAaBHOMEPHOM JIBH)KCHUH
8.5 Yckopenue. PaBHOYCKOpEHHOE IPSIMOJIMHENHOE JBUKEHUE
8.6 CBoboanoe nagenue. OneiTol [anunes
8.7 PaBHOMEpHOE nBMXKEHHE IO OKpY)HOCTH. [lepnon n yactora
oOpartuenust. JInneiHas 1 yrioBasi CKOPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHUE
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8.8 IIepBsii 3ak0H HproToHA

8.9 Bropoii 3akoH Herotona

8.10 Tpetuii 3akoH HeroToHa

8.11 [TpuHIMN CynEepHO3UITUN CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: cuja TPEHHS CKOJIbKECHHS, CHJIAa TPEHUS

IIOKOs1, IPYTHE BUBI TPEHUS

8.14 Cuna TSOKeCTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOPEHHUE
CcBOOOHOrO Na/IeHUs

8.15 JIBwxenune maHer BOKpyr Comnua. IlepBas xocmumueckas
CKOpocTb. HeBeCOMOCTD U IIEperpy3Ku

8.16 PaBHOBecue MarepuanbHOW TOUYKH. AOCOIIOTHO TBEPIOE
TEJ0
8.17 PaBHOBecne TBEpAOro TeEna € 3aKPEIUIEHHOW  OCBI)

BpaiieHusa. MomeHt cuibl. LleHTp TsxecTn

8.18 Nmnynee tena. 3menenune nmnyisca. UMIynbse CHIIbl

8.19 3aKOH COXpaHEHUS UMITYJIbCA

8.20 PeakTuBHOE IBMKEHHE

8.21 Mexanudeckasi paboTa ¥ MOIIIHOCTh

8.22 Pabota cun tsxectu, ynpyroctu, TpeHus. CBsi3b SHEPTUH U
paboThI

8.23 [ToreHumnanbHass  PHEpPrusi  Tejia,  MOAHATOIO  HAaJ

MOBEPXHOCTHIO 3EMJIU

8.24 [TorenumanbHas SHEPIUs CKATOU NPYKUHBI
8.25 Kunernueckas sHeprus. Teopema 0 KHHETUUECKON IHEPTUH
8.26 3aKOH COXpaHEHUSI MEXaHUYECKON DHEPTUH
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8.27 [IpakTuueckue paboThI:

Omnpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUS OpyckKa WU
JBH>KEHUS IIAPUKA 110 HAKJIOHHOM IJIOCKOCTH.

OnpeneneHrue YCKOpEHUS Tela TMpPU PABHOYCKOPEHHOM
JBUKEHUU TI0 HAKJIOHHOM TJIOCKOCTH.

WccnegoBanne 3aBUCUMOCTH MYTH OT BPEMEHU IMPHU
PaBHOYCKOPEHHOM JIBI)KEHUU 0€3 HayaJlbHON CKOPOCTH.
[IpoBepka rumoTe3pl: €ciaM MpPU  PaBHOYCKOPEHHOM
IBIDKEHNN 0€3 HAaYaJIbHOW CKOPOCTH IyTH OTHOCSTCS Kak
Al HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE MPOMEKYTKH
BPEMEHU OJINHAKOBBI.

HccnegoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOIBXKEHHS OT

CHUJIbl HOPMAJIBHOTO JIaBJICHUSI.
Onpenenenue kodPphuiieHTa TPEHUST CKOJIbKECHHUS.

Ornpenenenue KeCTKOCTH NPYKUHBI.
Omnpenenenre pabOThl CUIIBI TPEHHUS] TPU PABHOMEPHOM

ABHXKXCHHNH TCJIA I10 I’OpHBOHTEUIBHOﬁ ITOBCPXHOCTH.

Omnpenenenre paboThl CUIIBI YIPYTOCTH MPHU NOIBEME Tpy3a
C MCIIOJIb30BAaHUEM HETIOABHKHOTO U MOABHKHOTO OJIOKOB

8.28 dusznyeckue SBJICHUSA B npupoac: MPHIIMBBI W OTJIMUBBLI,
ABHOKCHHC IIJIAHCT ComHeuHoOM CUCTCMBbI, PCAKTHUBHOC
ABHJKCHUC JKMBBIX OPTraHU3MOB

8.29 TexHuueckue  yCTpOMCTBA:  CIHAOMETD, JaTYHKU

MOJIOKEHHUSI, PACCTOSIHUSL U YCKOPEHU S, PAKETHI

MEXAHMWYECKUE KOJIEFAHA 1 BOJIHBI

9.1 Konebarenbnoe nBmxkenne. (OCHOBHBIE XapaKTEPUCTHKU
KoJIeOaHUIl: Mepuo/I, 4acTOTa, aMILIUTY1a

9.2 MaremMaTuyeckui U NpYyKUHHBIA MasATHUKHU. [IpeBpamenue
SHEPIruu MPH KOJIeOaTeIbHOM JABUKESHUU

9.3 3aTtyxaronme Kojiebanus. BolHyX/I€eHHbIE
kosneOanus. Pezonanc
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94 Mexannueckre BOJIHBL. (CBOICTBA MEXAHHYECKUX BOJIH.
[IpongonbHBle W TOMEpPEYHBbIE BOJHBI. J[TMHA BOJHBI H
CKOpPOCTh €€ paclpocTpaHeHus. MexaHuuecKkue BOJIHBI B
TBEPJIOM TeJIe, CEHCMUYECKNE BOJIHBI

9.5 3ByK. [ pOMKOCTB U BbICOTa 3ByKa. OTpa)keHHE 3ByKa
9.6 Nudpa3Byk u ynpTpazByk
9.7 [IpakTuueckue paboTHI:

Onpenenenue 4acTOTBl U nepuoaa

KoJIe0aHUI MaTeMaTHYeCKOro MassTHUKA.
Omnpenenenre 4acTOThl U Mepuo/ia KoJeOaHU! MPYKUHHOTO
MasiITHUKA
HccnenoBanne  3aBUCUMOCTH nepuoaa

KOJICOAHWI1 MOJBEMIEHHOT0 K HUTH Ipy3a OT JJIMHBI
HUTH.

HccnepoBanue  3aBUCUMOCTH nepuoaa

Kosie0aHuM MPYKUHHOTO MAasiTHUKA OT Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTH Tepuojaa KoJjiebaHUN Tpy3a,
MOJBEIIEHHOTO K HHUTH, OT MAaCChl Tpy3a U KECTKOCTH
npyxuHbl. I3Mepenune yckopeHus cBOOOIHOTO MajieHus

9.8 @usnyuecKkue SBIECHUS B IMPUPOJE: BOCIPUITHUE 3BYKOB
XKUBOTHBIMH,  3EMJIETPSICEHHUE, CEWCMHYECKHE  BOJIHBI,
I[yHaMH, X0

9.9 TexHuyeckue  yCTpPOWCTBA:  3XOJOT,  HCHOJIb30BAHHE
yJIbTpa3ByKa B ObITY U TEXHUKE

SJIEKTPOMATHUTHOE ITIOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

10.1 DJIEKTPOMarHuTHOE  IOJe. DJEKTPOMATHUTHBIE  BOJIHBI.
CBoiicTBa 3JI€KTPOMarHUTHBIX BOJIH

10.2 [ITkaya 3JIeKTPOMAarHUTHBIX BOJIH

10.3 DnekTpoMaruuTHass npupoaa cBera. CKOpPOCTh CBeTa.
BonHoBrIE cBOMCTBA CBETA

10.4 [IpakTuueckue pabOTHI:
N3yuyeHne CBOWMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO
MOOMIBLHOTO TenedoHa
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10.5

duznueckue SBICHUS B MMPUPOJIE: OMOIOTHIECKOE ACHCTBUE
BUJIUMOTO,  yJIbTPAHUOIETOBOTO W  PEHTICHOBCKOTO
W3ITy4EHUN

10.6

TexHu4ueckue YCTpOfICTBaI HCIIOJIB30BaHHC

QJICKTPOMArduTHBIX BOJIH IJIA COTOBOM CBSI3U

11

CBETOBBIE ABJIEHUA

11.1

JlyueBast Mozienb cBeta. IcCTOUHUKY cBeTa

11.2

[IpsAMonMHEHOE pacIpOCTPaHEHNE CBETA

11.3

Otpaxenue cBera. Ilmockoe 3epkano. 3aKOH OTpPaKEHUS
CBETa

114

IIpenomnenue cBera. 3akoH mpenomieHus ceera. [lomHoe
BHYTPEHHEE OTPAXKEHHE CBETA

11.5

JInnza. Xox myden B JIMH3E

11.6

Onrtuueckas cuctema  (oroarnrmapara,
MHUKPOCKOIIa U TeJIeCKona

11.7

I'maz xak onruueckas cucrema.  bauM3opykocTh u
JAJIbHO30PKOCTh

11.8

Paznoxenue Oenoro csera B crnektp. Onbitel HbtoToHA.
CrnoxxeHue CIeKTpaJIbHBIX LIBETOB. [[ucnepcus ceera

119

[IpakTuueckue paboOTHI:
HccnenoBanne 3aBUCHMOCTH yIJla OTPaKEHUS CBETOBOTO

Jy4da OT yrja NaJCHHUs.

N3yueHne XapakTepuCTUK HU300paKEHUS TMpeiMeTra B
IIJIOCKOM 3€pKaje.

HccnenoBanue 3aBUCUMOCTH yIJIa MPEJIOMIIEHUS CBETOBOTO
Jy4a OT yrja NaJeHHs Ha TPAHMIIE «BO3AYX — CTEKIIO».
[Tomyuenne wu300pakeHUN C MOMOIIBIO CcoOMparolei
auH3bl.  OnpeneneHue  (POKYCHOrO  pacCTOsiHUSL U
OTNTHYECKOU CUITBI COOMPAOIIICH JINH3HI.

OnbITHI 110 Pa3yIoKEHUIO OEJIOTO CBETA B CIIEKTP.
OnbITHI IO BOCTIPUATHIO 1IBETA MPEIMETOB MPHU UX

HaOJII0/IEHUH Yepe3 IIBETOBbIE (DUIIBTPHI
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11.10 ®uznueckue sBIEHHUA B mpupoxe: 3armeHuss CoyiHIA u
JlyHbl, 11BeTa TeJ, ONTUYECKHE SABJICHUS B atMocdepe (1BeT
HeOa, pedpakius, paayra, MUPax)
11.11 Texaudeckue ycTpoWCTBa: OYKH, MEpHCKOM, (hoToammapar,
ONTHYECKUE CBETOBOJIbI
12 KBAHTOBGBIE ABJIEHUA
12.1 OmnsbiTel Pezepdopaa u nnanerapHas Mojenb atoma. Mojenb
aroma bopa
12.2 HUcnyckanne wu moryomeHue cBeta aromMoM. KBaHTHIL
JIuHenyaTple CIIEKTPhI
12.3 PannoaktuBHOCTh. Anb(ha-, OeTa- 1 raMMa-u3TydEHUs
124 Ctpoenue aroMHoro sapa. HykinoHHass MoAenb aTOMHOIO
sapa. U3otomnsl
12.5 PagnoaxktuBHbie mnpeBpawmenus.  Ilepuon
noJiypacnaaa aTOMHBIX SIIEP
12.6 SAnepHble  peakuMu.  3aKOHBI COXpaHEHUs
3apsI0BOTO U MaCCOBOT'O YHCE
12.7 DHeprus CBA3M aTOMHBIX sep. CBsA3b MacChl U SHEPTUHU
12.8 Peakunu cuHTe3a m nenenus spep. Mcrounuknm sHeprun
Connua u 38€31
12.9 S nepHas sHepreruka. JleicTBrue paguOaKTUBHBIX U3JIyYECHUN
Ha >KMBBIE OPTaHU3MBI
12.10 [IpakTuueckue paboTHI:
HaGnronenue CIUIOLIHBIX U JIMHEWYaThIX
CHEKTPOB U3ITyYEHHUS.
HccnenoBaHue TPEKOB: MU3MEPEHUE SHEPIMM YacTHIbI 10
TopMO3HOMY Tiyth (o ¢otorpadusim). H3mepenue
PaaroakTUBHOTO (hoHA
12.11 @dusnyueckne  SBICHHS B IPUPOAE:  €CTECTBEHHBIU
PaaNoOaKTUBHBIN (OH, KOCMHUYECKHE Y4, PaJIUOaKTUBHOE
U3ITy4YEeHHE MPUPOIHBIX MUHEPAJIOB, EHCTBUE
PaAMOAKTUBHBIX U3JIyYeHUI Ha OPTaHU3M YeJIOBEKa
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12.12 TexHuyeckue yCTpOWCTBA: CHEKTPOCKOII, WHAWUBUYATIbHBIN
NO3UMETp, Kamepa Buibscona

NEPEYEHb (KOJIU®UKATOP) PACHPEJIEJEHHBIX IIO KJACCAM
IMPOBEPSIEMBIX TPEBOBAHUM K PE3YJbBTATAM OCBOEHUS
OCHOBHOH  OFBPA3OBATEJBHOW MPOTPAMMBI OCHOBHOI'O
OBIIETO OBPA3OBAHUS U DJIEMEHTOB COJIEP)KAHUS ITO ®U3UKE

Jlis TpoBeZeHHs] OCHOBHOT'O TOCYAapCTBEHHOTO SK3aMeHa Mo (u3uke (nauee —
OI'D no ¢u3uke) ucnoisib3yercsd nepedeHpb (KoaupuKaTop) NpoBepsaeMbIX TpeOOBaHUN K
pe3ysibTaTaM OCBOEHHMSI OCHOBHOM 0O0pa30BaTeIbHOW MPOTrpaMMbl OCHOBHOTO OOILEro
0o0pa30BaHMs U YIIEMEHTOB COJEPKAHUS.

IIposepsiemble Ha OI'D mno ¢usuke TpedOBaHUS K Pe3yJbTATAM OCBOCHUSA
OCHOBHOM

o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus

Kon [TpoBepsiemble TpeOoBaHMS K NPEAMETHBIM pe3ylibTaraM 0a30BOTro
IPOBEPSIEMOTO | YPOBHSI ~ OCBOEHHSI ~ OCHOBHOM  00pa3oBaTeiIbHOW  MPOrpamMMmbl
TpeOOBaHHUS OCHOBHOTI0 00111€T0 00pazoBanusi Ha ocHoBe PI'OC

1 [Tonnmanue ponu GU3NKK B HAYYHOU KapTUHE MUPA;

c(OpMUPOBAHHOCTH 0A30BbIX MPEACTABICHUN O 3aKOHOMEPHOU CBSI3U
Y TI03HAaBAEMOCTH SBJIICHWM NPUPOIBI, O POJU DKCIEPUMEHTA B
busmke, 0 cucTeMOOOpasywIie poidu (QU3MKK B  Pa3BUTHU
€CTECTBEHHBIX HAayK, TEXHHUKM M TEXHOJIOTH, 00 3BOJIOLUU
bu3MUecKUX 3HAHUU M UX POJM B LIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHpa, O BKJIAQJ€ POCCUHUCKUX M 3apyOeKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOUIETO
MUpa, pa3BUTUE TEXHUKU U TEXHOJIOTUI
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3HaHMA O BHJIAax MaTepuu (BEUIECTBO W TIOJE), O IBMKCHHUH Kak
criocobe CyIIeCTBOBaHUS MaTepuH, OO0 aTOMHO-MOJIEKYJISIPHOM
TEOPUU CTPOCHHUS BEIIeCTBa, O (PU3MYECKON CYIIHOCTH SIBICHUM
npupoasl  (MEXaHWYECKUX, TEIUIOBBIX, JJIEKTPOMATHUTHBIX U
KBaHTOBBIX); yMEHHUE pa3auyaTh SBJICHUS 10 ONHCAHUIO WX
XapaKTEPHBIX CBOWCTB W HA OCHOBE OIBITOB, JEMOHCTPHPYIOITUX
JTaHHOE (PU3HUECKOE SIBIICHUE;

YMEHHUE Pacro3HaBaTh MPOSBICHNE U3YUYEHHBIX (PU3NUECKHUX SBICHHUM
B OKpYXKalIIeM MHpe, BBIIACIAS WX CYIIECTBEHHBIC CBOWCTBA
(Tpu3HaKN)

Brnanenne oOcCHOBaMH MOHSATUWHOIO armapara U CUMBOJIMYECKOTO
s3bIKa (DU3UKU M MCIOJIb30BAHUE MX JUISI PEIICHUs] YYEOHBIX 3ajady;
YMEHUE XapaKTEepPU30BaTh CBOMCTBA Tel, (DU3UYECKUE SIBJICHUS U
MPOIIECCHI, UCTI0JIB3YS (DYHIAMEHTAIbHBIC U SMITUPUYECKUE 3aKOHBI

YMeHue onuceBaTh N3Y4YCHHBIC CBOMCTBA T€I U (1)PI3H‘I€CKI/IG SABJICHUA,
HCIIOJIB3YA (I)I/I3H‘I€CKI/I€ BCIINYMHBI

Brnagenne ocHOBaMH METOJOB HAyYHOTO TIO3HAHUS C Yy4ETOM
coOJII0ICHUS TIPABUJT O€30MMaCHOT0 TPYa:

HaOmoeHne (U3NYECKUX SIBICHUNA: YMEHHE CaMOCTOSITENIbHO
coOupaTh SKCHEPUMEHTAIbHYI0 YCTAaHOBKY M3 JaHHOro Habopa
000py1I0BaHUs IO MHCTPYKIIMH, OMUCHIBATH XOJI OMbITA U 3alIUCHIBAThH
€ro pe3yibTaThl, (OPMYIHPOBATH BBIBOJIbI; MPOBEACHUE MPSMBIX U
KOCBEHHBIX M3MEpeHUi (PU3NUECKUX BEIMYMH: YMEHUE IJIAHUPOBATh
U3MEpPEHHs, CaMOCTOATEIbHO  cOoOMpaTh  AKCIEPUMEHTAIBHYIO
YCTAaHOBKY [0 MHCTPYKUHWHU, BBIYUCIATh 3HAUYEHHE BEIUYUHBI U
aHAIM3UPOBAaTh I[OJYYEHHBIE PE3YJIBTaThl C YYETOM 3aJaHHOU
MNOTPENIHOCTA PE3YyJIbTATOB H3MEPEHUM; TPOBEICHUE HECIOXHBIX
HKCIIEPUMEHTAJIBHBIX HCCIEAOBAHUM; CaMOCTOSATEIBRHO COOUpPATh
DKCIIEPUMEHTAJIbHYI0 YCTaHOBKY M IPOBOJUTH HCCIIEIOBAaHUE IIO
WHCTPYKIIUH, MPEICTABIATh MOJYyUYEHHbIE 3aBUCUMOCTU (DU3UUECKUX
BEJIMYMH B BHUAE TaOMUIl U TpaduKOB, YUUTHIBATH IOTPEIIHOCTH,
JieaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIEIOBaHUS
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[lonnmanue  XapakTepHBIX  CBOWCTB  (PU3UUYECKUX MoJenen
(MaTepuasibHasi TOYKa, aOCOJIIOTHO TBEPJOE TEJIO, MOJIEIH CTPOCHMUS
ra3oB, XHUJKOCTEH W TBEpPABIX Tel, IUIAHETapHas MOJENb aToMa,
HYKJIOHHasi MOJIEJIb aTOMHOTO sJipa) U YMEHHUE NPUMEHITh UX IS
OO0BsICHEHHS (PU3NIECKUX MTPOIIECCOB

YMeHue oObICHATh (PU3MYECKHE MPOIIECChl U CBOMCTBA TEJ, B TOM
YUCI€ U B KOHTEKCTE CHUTYallMil MpPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBIISATh PUUUHHO-CIICICTBEHHBIE CBSA3U U
CTPOUTH OOBSICHEHUE C ONMOPOM Ha U3yUYEHHBIE CBOMCTBA (M3HUECKUX
SIBJICHUM, (PU3UIECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJICITH

YMeHnue pemath pacueTHble 3agauu (Ha Oa3ze 2-3 ypaBHEHUI),
UCIIOJIb3Ysl 3aKOHBI M (OpPMYJIbI, CBSI3BIBAIOIINE (PUBHUECKHE
BEJIMYMHBI, B YaCTHOCTH, 3alHCHIBATh KPATKOE YCIIOBHE 3aJayH,
BBISBJISITh HEJIOCTAIONINE JaHHbBIE, BHIOMpATh 3aKOHBI U (HOPMYIIHI,
HEOOXOUMBbIE JJI €€ PEIICHUSs, UCII0JIb30BaTh CIPABOYHBIC JTAHHEIE,
MPOBOAUTH PAcCyeThl U OILIEHUBATh PEATUCTUYHOCTH IMOJTYUYEHHOTO
3Ha4YeHUs (PU3NYECKON BEJIMYHMHBI; YMEHHUE ONPEACNATh PA3MEPHOCTh
(bu3MYeCcKON BEIIMUMHBI, TOTYYEHHOM MPU PEIICHUH 3a1a4u

YMeHne XxapakTepu3OoBaTh MNPUHLMIBI  JACHCTBUS TEXHUYECKHUX
YCTPOMCTB, B TOM YUCIIE OBITOBBIX TPUOOPOB, U MPOMBIIIIICHHBIX

TEXHOJIOTHYECKHUX MPOIIECCOB MO UX OMUCAHUIO, UCTOJIb3Ys 3HAHUS O
CBOMCTBaxX (DU3MUYECKUX SBJICHUHM U HEOOXOIUMble (PU3UUYECKUE
3aKOHOMEPHOCTH

10

YMeHHe HCMoiab30BaTh 3HAHUS O (UBMYECKUX SBJICHHUSIX B
MOBCEAHEBHON KU3HM g oOecnedeHus: Oe30MacHOCTH IpH
oOpamieHM ¢  OBITOBBIMH ~ NpUOOpaMHM U TEXHUYECKUMU
yCTpOMCTBaAMM, COXpAHEHHsS] 370pOBbS U  COOJIOACHHUS HOPM
DKOJIOTMYECKOTO IMOBEIEHUS B OKPYKAIOIIEH Cpene; MOHMMAaHHE
HEOOXOMMOCTU PUMEHEHUS JOCTHXKEHUN (DU3UKH U TEXHOJIOT Uil

AJI paliliOHAJIBHOTO ITPUPOJOITIOJIB30BAHUA
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11

OneIT moMCKa, MpeoOpa3oBaHWd M NPENCTaBlIeHUS HHPOPMALMU
bu3nuecKoro coJiepKaHus C UCIIOJIb30BaHUEM
nH()OPMAITMOHHOKOMMYHHUKATUBHBIX TEXHOJIOTHIA,

YMEHHE OIICHMBATh JIOCTOBEPHOCTh MOJNy4YeHHOW HH(OpManmuu Ha
OCHOBE HMEIOIIMXCA 3HAHUM M JOMNOJHUTEIBHBIX HCTOYHUKOB;
YMEHUE HCMOJb30BATh MPU BBIOJHEHUM Yy4E€OHBIX 3aJaHUM
HAYYHOTIOMYJSIPHYIO ~ JIUTEparypy  (U3HUECKOTO  COJEp)KaHUf,
CIIPaBOYHBIE MaTepuaibl, pecypchl ceTu VHTepHeT; BlajcHUE
0a30BBIMM HaBBIKAMHM TIpeoOpa3oBaHusi HMHGPOPMALUU U3 OJHOU
3HaKOBOM CHCTEMBI B JPYIYyl0; YMEHHE CO37aBaTh COOCTBEHHBIC
MUCbMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE HHpOpmanuu u3
HECKOJIbKUX UCTOYHUKOB

IlepedeHb 3J1eMEHTOB co/iepKaHus, NpoBepsaeMbix Ha OI'D o pusuke

Kon [IpoBepsieMblii 3JIEMEHT COJECPKAHUS
1 MEXAHNYECKUE ABJIEHUA
1.1 Mexannueckoe JABWKeHHE. MarepuanbHas Touka. (CucrtemMa oTcuera.
OTHOCUTENBHOCTD JBUKEHUS
1.2 PaBHOMepHOE U HepaBHOMeEpHOe ABMxkeHue. CpenHsas ckopocTb. Dopmyna
JUISL BBIYMCIIEHUS CPEAHEN CKOPOCTH:
S
v I
t
1.3 PaBHOMEpHOE MPSMOIMHENHOE JIBUKEHUE. 3aBUCUMOCTh KOOPAMHATHI TEja
OT BPEMEHHU B CJIy4ae paBHOMEPHOTO MPAMOJIMHEUHOTO JBUKEHUS:
X(t) = Xg + Vit.
['paduku 3aBUCUMOCTH OT BPEMEHHU JJIsI MPOCKIUU CKOPOCTH, MPOCKIIUU
MEpEMELICHHNS, MYTH, KOOPAWHATBHI NPU PABHOMEPHOM MPSIMOJUHENHOM
JBIDKCHUU
1.4 3aBUCMMOCTh KOOPAMHATHI T€JIa OT BPEMEHU B ClIydae PaBHOYCKOPEHHOTO

HpHMOHHHeﬁHOFO JABUXXCHUA:
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12

xt() Uxyvity a1 .
2

DopMyIibl ISl TPOEKIUU MEePEMEIICHUS, TPOCKIIUU CKOPOCTH U MPOEKIUU
YCKOPEHHUS MPU PAaBHOYCKOPEHHOM IPSIMOJIMHENHOM JIBUKCHUU:

[}

st.() Dvy,d Dt a, [ _,
2

vit() v a,lt,

a,(t) = const,

V2x2 — Vix2 = 2axSx.

['paduku 3aBUCUMOCTH OT BPEMEHM AJI MPOEKIUH YCKOPEHUS, MPOEKIUU
CKOPOCTH, NPOEKUWH IMEPEMEIICHUS, KOOPAUHATEI IIPH PaBHOYCKOPEHHOM
IPSAMOJIMHEWHOM JIBUKCHUU

1.5

CBoboaHoe nagenue. opMyiibl, ONMUCHIBAIONIME CBOOOJHOE TAJICHUE Telia
M0 BEpPTUKAIM (JIBWKEHHME Tela BHHU3 WM BBEPX OTHOCUTEIHHO
MOBEepXHOCTH 3emuin). I'paduku 3aBUCUMOCTH OT BPEMEHHM JJIsl MPOCKIUU
YCKOPEHHUSI, TPOCKITMN CKOPOCTH M KOOPJMHATHI IPU CBOOOTHOM TaJCHUU
T€JIa M0 BEPTUKAIIN

1.6

CKOpoCTh paBHOMEPHOTO ABMKEHUSI Tella MO OKpyXHocTu. Hampaprenue
CKOPOCTH.

dopmyna sl BEIYUCICHUS CKOPOCTH Yepe3 Painyc OKPYKHOCTH M ITEPHO.T
oOpalieHus:

2
vl [IR.
T

LlentpocTpeMurenbHoe yckopeHue. HampaBieHue HEHTPOCTPEMUTEILHOTO
yckopenusi. DopMyina a1 BBIYUCICHUS] YCKOPEHUS:

V2
a, ]

R

dopmyiia, CBSI3BIBAIOIIAS TIEPHOJT U YACTOTY OOPAIICHUS:
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|
vI_—
T
1.7 Macca. IInotHocts BemecTsa. @opmyiia sl BBIYUCIECHUS IUIOTHOCTU:
m
pl__
V
1.8 Cuna — BexkTopHas puznueckas BenuunHa. ClokeHue CHl
1.9 SIBnenue nnepnuu. [lepsoiii 3akoH HproTOHA
1.10 o :
Bropoit 3axkon HeroTona:
Fmallll.
CoHanpaBieHHOCTh BEKTOpa  YCKOpPEHHs Tejla Hu BEKTOpA
CHUJIbI, JCHUCTBYIOLIEN Ha TEJIO
1.1 B3anmoneiicteue ten. Tpernit 3akoH HeroToHa:
Foi- L0 F12-
1.12 TpeHue Nokost U TpeHUe CKoJbkeHus. PopMyna g BEIUACICHUS MOIYJIS
CUJIbI TPEHHSI CKOJIbKEHUS
F Tp U HDN
1.13 Hedbopmarus tena. Yopyrue u Heynpyrue aegopmanuu. 3aKOH YIPYTroi
nedopmaruu (3akoH ['yka):
FUkOOI
1.14 BceMupHoe TaroteHue. 3akoH BCEMUPHOTO TATOTEHUS:
mm
F = GD 2 .
R
Cuna TskecTH. Y CKOpeHHne cBOOOAHOTO MaeHHUS.
dopMmyiia 1Sl BBIUUCIEHUS CUIIbI TSKECTU BOJIM3U TOBEPXHOCTH 3€MJIH:
F =mg.
[emxenne mmaner Bokpyr Connua. IlepBasgs kocMuueckass CKOpPOCTb.
HesecomocTs U neperpysku
1.15

Nmrynbe Tena — BEeKTOpHAs pu3nyecKasi BEIMUNHA.

p myl]
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I/IMHYJ'II)C CHUCTCMBI TCII.
N3meHeHune HMITYJIbCA. HMHYJIBC CHIJIBI

1.16

3aKoH COXpPaHCHUA UMITYJIbCA JJIA SaMKHYTOﬁ CHUCTCMBI TCII.

p I myvy [l mv,, ] const.

PeakTuBHOE JABHXKCHHC

1.17

Mexannueckas padota. @opmyna Al BEIYUCICHUS paOOThI CUIIBL:

A Fsl] cosa.

Mexanndeckasts MOITHOCTD:

A
N[ _
4

1.18

Kunernueckas u MMOTCHOUAJIbHAA OHCPIHA.

CDOpMyJIa JJIs1 BBIYMCIICHU A KUHETUYCCKOMN OHCPIUu:

mv?

E .
2

Teopema 0 KHHETUYECKON SHEPIUU.
dopmyna s BBIYMCIEHUS MTOTCHIMAIBHOW DHEPIUU TeNa, MOAHATOTO Hal
3eMen:

E, = mgh

1.19

Mexannueckast SJHEprus:

E=E +E,

3aKOH COXpaHEHUsI MeXaHuueckoil »Heprun. Dopmyna s 3aKOHA
COXPAHEHUS] MEXaHUYECKON IHEPTUU B OTCYTCTBUE CUJI TPEHUSL:

E = const.

[IpeBpalieHre MEXaHUYECKOW SHEPTUU ITPU HAJTMYUU CUJIbI TPEHHS

1.20

[IpocThie MEXaHU3MBI. «30JI0TOE MPABUIIO» MEXaHUKH. Phryar.
MOMEHT CHUJIBI;

M =Fl.
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Ycnosue PaBHOBCCHS pbIyara:

M1+M2+...=O.

[ToaBr>XHBINA M HEMOABUKHBINA OJIOKH.

A
KHI[ IIPOCThIX MCXAaHU3MOB, T [l —A3anaquHa;1none3Ha;1

1.21

JlaBieHue TBEpJOTO TEA.

CDopMyJIa AJIs1 BBIYUCIICHUA JAaBJICHUA TBCPAOI'O TCIA:

F
pl_.
S

JaBnenue raza. ATMoc(epHoe J1aBieHUE.
['mapocraTruyeckoe AaBIE€HUE BHYTPU KUJKOCTH.
@opmyna Uil BBIYUCICHUS JABICHUS] BHYTPH KUIKOCTH:

P = pghll pary

1.22

3akoH [Tackans. ['mapaBnuueckuii npecc

1.23

3akoH Apxumena. Popmyrna Mg ONPEACIICHHS BBITAIKUBAIOIIEH CHUJIBL,
JNEHWCTBYIOIIEN HA TEJIO0, MOTPYKEHHOE B )KUIKOCTh WJIU Ta3:

Fapx. L pgV.

VYcnosue niaBanus Tena. [InaBanue CYI0B U BO3AYXOILJIAaBAHHC

1.24

Mexanuueckue KojiebaHus. AMIUIMTY 1A, IEPUOJ] M 4acTOTa KOJIeOaHUi.
1
dopmyia, CBs3bIBAIOIIAS YACTOTY W TEpHOJ Kojebanwit: v [
_T

1.25

MareMatuyeckuii ¥ NpPYKUHHBIM MasATHUKU. [IpeBpaiieHue sHeprum Inpu
K0JIe0aTEIbHOM JIBUKEHUU

1.26

3atyxaronue kojebanus. BeiHy)1eHHbIe KOoieOaHus. Pe3oHanc

1.27

Mexanndeckre BOJHBL. [IpogonpHbIE M MONIEpEUHbIE BOJIHBI. J[JTMHA BOJIHBI
Y CKOPOCTh PaCpOCTPAHECHUS BOJHBI:
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Ay TO

1.28 3ByK. ' pOMKOCTB U BbICOTa 3ByKa. OTpa)keHUE 3BYKOBOW BOJIHBI HA TPAHULIE
IBYyX cpell. UIH(pa3ByK U yIbTpa3ByK

1.29 [IpakTruueckue paboThI

N3Mepenue cpeaHer TUIOTHOCTHM  BEIIECTBA; apXUMEIOBOW  CHUIIBI,
KECTKOCTHU TIPYKHUHBI; KOIPDUIIUCHTA TPEHUS CKOJBKECHHS; PaOOTHI CHIIBI
TPEHUs, CWUJIbI YIOPYrOCTH; CPEJAHEH CKOpPOCTH MABMXKEHUS Opycka TIo
HAKJIOHHOM TUIOCKOCTH; YCKOpeHHUs Opycka Mpu JBHKEHUU MO HAKJIOHHOM
IJIOCKOCTH; YacCTOThI M IMEpUOoJia KOJeOAHUM MAaTeMaTH4eCKOro MasTHHKA;
YacTOThl U TEpHoJa KOoJeOaHUl NPYKUHHOTO MAsATHHKA; MOMEHTA CHJIbI,
JIEUCTBYIOLIETO Ha phiuar; paboThl CHIIBI YIIPYTOCTH MPH MOIBEME Tpy3a C
MOMOIIBIO HETIOJBUKHOTO OJI0Ka; pabOThl CHJIBI YIIPYTOCTH MPHU MOJTbEME
rpy3a ¢ IOMOIIBIO MOJIBHIKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00beMa MOrpyKEeHHOM

YaCTH Teja U OT IUIOTHOCTH JKMJIKOCTH; HE3ABUCHMOCTH BBITAJIKMBAIOLIEH
CUJIBI OT MAacChl Te€jla; CHJIBI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAaJIbHOIO
JABJICHUs. U OT POJA IIOBEPXHOCTH; CHJIBI YIIPYIOCTH, BO3HHUKAIOLIEH B
NpY>KUHE, OT CTENEHU AePOopMalMK MPYKUHBI; YCKOPEHHsI OpycKa OT yria
HAKJIOHAa HampaBiAoIIel; mepuoja (YacToThl) KoJeOaHUH HUTSHOTO
MasTHUKA OT JIJTMHBI HUTH; MIepUoja KojieOaHUi NMpPy>KMHHOTO MAasgTHUKA OT
Macchl TIpy3a M IKECTKOCTH IMPYKUHBI; HCCIECIOBAHUE HE3aBUCUMOCTH
nepuoAa KosiebaHM HUTSHOrO MasTHMKa OT Macchl rpy3a. [IpoBepka
YCJIOBHUSI PABHOBECHS phlUara

1.30 dusnyeckue SBJICHHUS B IPUPOAE: NMPUMEPHI JIBWIKEHUS C Pa3JIMYHBIMU
CKOPOCTSIMA B XHWBOM M HEXHUBOW MPUPOAE, ACHUCTBUE CHUJIBI TPEHUS B
NPUPOJIC€ U TEXHUKE, MPUIUBBI U OTJIMBBI, JIBHKeHUE 1aHeT CONHEYHOM
CUCTEMBbI, PEAKTUBHOE [IBMDKEHUE JKUBBIX OPraHU3MOB, pbIYard B TeEJE
YeJioBeKa, BIMSHUE aTMOCHEpHOTO [aBJICHHSI Ha >KUBOM OpraHu3M,
MIaBaHue pbIO, BOCHPHUATHE 3BYKOB JKHMBOTHBIMU, 3E€MIICTPSCEHUE,
CEHCMHMYECKHE BOJIHBI, IlyHAMU, 3XO
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1.31 TexHuyeckue yCTporuCTBa: CIIMAOMETP, JaTYUKH ITOJIOKEHHUSI, PACCTOSIHUSA U
YCKOPEHHUSI, AUHAMOMETp, MOJUIMIIHUKHU, PAKEThl, pblYar, MOJBMXHBIM MU
HEMOJBW)XHBIA OJIOKH, HAKJIOHHAS IIOCKOCTh, MPOCThIE MEXaHU3MbI B
ObITY, cooO1aronmecs COCY/IbI, YCTPOMCTBO BOJIONIPOBO/IA,
TUAPABIMYECKUNA TIpecc, MaHOMETpP, OapoMeTp, BHICOTOMEp, MOPIITHEBOMN
HAcoC, apeoMETP, IXO0JIOT, UCIIOIL30BaHUE YIIBTPA3BYKa B OBITY U TEXHUKE

2 TEIIJIOBBIE ABJIEHUA

2.1 OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOECHUS
BellecTBa. MoJienu TBEPAOro, KUJAKOTO U Ta3000pa3HOTO COCTOSIHUMN
BemecTBa. Kpucrammueckue u amopgHbie Tena

2.2 JBmxenne wyactuy BemecTBa. CBSA3b CKOPOCTH JIBUKEHHUS YACTHUI[ C
TeMiiepaTypoil. bpoynoBckoe aBuxenue, nuddysus

2.3 CMmauuBaHKE U KallWJUISIPHBIE SIBJICHUS

2.4 TermoBoe pacIMpeHUE U CKATUE

2.5 TemoBoe paBHOBeCHUE

2.6 Buytpennss sHeprusi. PaboTta u Teronepeaadya Kak crocoObl U3MEHEHUS
BHYTPEHHEN DHEPTUH

2.7 Buapl Tertonepenaym: TEMIONPOBOIHOCTh, KOHBEKIIUS, U3IIyYEHUE

2.8 HarpeBanne wu oxnaxaeHue tein. KonudecTBO TemiaoThl. Y enbHas
TEIIOEMKOCTb:

Q=cm(t; —t;)

2.9 3aKOH COXpaHEHHUs SHEPIUH B TEIJIOBBIX MpoIleccax. Y PaBHEHUE TEILIOBOTO

Oasianca:
Ql + Q2 +...= O
2.10 Hcnapenne u koHaeHcauus. M3MeHeHne BHYTPEHHEN SHEPrUU B IIPOLECCE

UCTIapCHUs] W KOHJCHcanuu. KumeHue >KUIKOCTH. YenbHAas TeIioTa
napooOpa3oBaHUS:

Q
Ll_m
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2.11 BrnaxHocTts Bo31yxa

2.12 [InaBneHne u Kpucraumzanus. V3MeHeHHe BHYTPEHHEN OJHEPrUH IpU
IJIABJICHUM U KPUCTAJUIM3ALMU. Y IeJIbHAS TEIJI0Ta IUIABICHUS:
A _m

2.13 BHyTpeHHsisl SHeprusi cropaHusi TOIUIMBA. Y JENbHAs TEIUIOTa CrOpaHUs
TOIUJINBA:
qll_m

2.14 [Tpuniune! padots! TeruoBbix aurareneil. KI1/ terioBoro aquraresns

2.15 [IpakTrueckue paboThI
W3mepeHne  yaeiapHOM  TEINIOEMKOCTH — METAUIMYECKOI0  LIWIMHAPA;
KOJIMYECTBA TEIUIOTHI, ITOJYYEHHOIO BOJOW KOMHATHOM TEMIIEPATYPHI
(UMKCUPOBAaHHOM Macchl, B KOTOPYIO ONYLIEH HarpeThlii LUIUHAD;
KOJIMYECTBA TEIIOTHI, OTJAHHOTO HAIPETHIM HUIMHAPOM, MOCIIE OIyCKaHUs
€ro B BOJly KOMHaTHOW TEMIIEPATypbl; OTHOCUTEIBHOUN BIAKHOCTH BO3/1yXa;
YJEJIbHOM TEIUIOTHI IUIABJICHUS JIbJA.
HccnenoBanre U3MEHEHNs TEMIIEPATypbl BOABI IIPU Pa3JIMYHBIX YCIOBHSX;
SBJICHHUSI TEIIOOOMEHAa MNpPU CMEIIMBAHUM XOJOJHONW W TOpsSYedl BOABL;
IIPOLIECCa UCTIAPEHUS

2.16 @usznuecKkue SBICHHS B IPUPOAE: IIOBEPXHOCTHOE HATSKEHUE U
KaWUISIPHBIE SIBJICHHUS B MPUPOJE, KPUCTALIBI B MPUPOAE, HU3IyUEHUE
ConHia, 3amep3aHue BOJIOEMOB, MOpPCKHE Opu3bl; 0Opa3oBaHHUE POCHI,
TymMaHa, UHesl, CHeTa

2.17 TexHudeckue  yCTpPOWCTBA:  KalWUIAPbl, IPUMEPBI  HCIIOJb30BAHUS
KPUCTAJUIOB, KUJAKOCTHBI TEPMOMETP, AATUUK TEMIIEPATYPHI, TEPMOC,
CUCTEMa OTOIUIEHHS] TOMOB, TUTPOMETPBI, TICUXPOMETP, NapoBasi TypOUHA,
JBUTaTENIb BHYTPEHHETO CTOPAHHUS

3 OJIEKTPOMATHUTHBIE ABJIEHUA

3.1 DiekTpu3anus Tei. J[Ba Bua 3JEKTpUYECKUX 3apsI0B

3.2 B3aumopelicTBue 3apsskeHHbIX Tel. 3akoH Kynona
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3.3

3aKoH COXPaHCHHUA IJICKTPUICCKOT'O 3apsaaa

3.4

Onextpuyeckoe mnoisie. HampskeHHOCTh 3nekTpuueckoro mnoss. [IpunHnmn
CYIIEPIIO3ULINU DICKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocutenu QJICKTPUYCCKUX 3apsAa0B. I[CﬁCTBI/IC QJICKTPUYICCKOI'O IIOJIA Ha
QJICKTPHUICCKHC 3apsbl. HpOBOI[HI/IKI/I " JUBJICKTPUKHU

3.6

[TocTosIHHBIN 31EKTpUYECKU TOK. JlelcTBUS anekTpuueckoro toka. Cuia
Toka. Hanpsixenue.

q
I

4

A
Ul _

q

3.7

DJIEKTPUYECKOE COITPOTHUBIICHUE. VY nenbHOE AIEKTPUYECKOE
CONPOTHUBJICHUE:

R I __
pl S

3.8

3akoH OMa U1l y4acTKa 3JIEKTPUYECKOU LIETIH:

U
I
R

3.9

HOCHGI[OB&TGHBHOG COCOAMHCHUC ITPOBOAHHUKOB!

Il=Iz;U=U1+U2;R=R1+R2.
HapaHHeHBHOC COCANHCHUC ITPOBOAHUKOB PABHOI'O COIIPOTHUBJIICHHA:

R
U1:U2;I:II+IZ;RD 1._
2

CMmemaHHbBIC COCAMHCHMA ITIPOBOAHHUKOB

3.10

PaboTa 1 MOIITHOCTH AJIEKTPHUIECKOTO TOKA.
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A=U-1-t;P=U"1I

3.11 3akoH J[xoyns-Jlenua:
Q= R-t
3.12 OneiT Dpcrena. MarHUTHOE MOJIE MPSMOIO MPOBOJHUKA C TOKOM. JImHumM

MAarHUTHOW MHIYKIHAH

3.13 MaruutHoe II0Jie IIOCTOSHHOIO MarHmTa. B3aummonelcTBHE NOCTOSHHBIX
MarHuToB

3.14 JlelicTBME MarHUTHOTO MOJISL HA MPOBOJHUK C TOKOM

3.15 OnbiThl @apanes. SABiaeHHUE 2IEKTPOMAarHuTHOM UHAYKIMM. [TpaBuo Jlenna

3.16 [IpakTruueckue padoThI

I/I3MepeHI/Ie QJICKTPUYICCKOIO  COIMPOTHUBJICHHA  PE3UCTOPA; MOIONHOCTH
QJICKTPUICCKOI'O TOKA, pa60TI>I QJICKTPUYICCKOI'O TOKaA.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHKAIONIETO B TPOBOJIHHKE
(pe3ucTophl, JIAMIIOYKa), OT HANpsHKCHHWS Ha KOHIAX IIPOBOJIHUKA,
3aBHCHMOCTH COINPOTHBJICHHS OT JUIMHBI TIPOBOJHHWKA, IUIOIIAJNA €ro
TIOTIEPEYHOTO CEUCHUS U YICIBHOTO COMMPOTHUBIICHUSI.

[TpoBepka mpaBWiIa  JUISI  DJICKTPHUYSCKOTO HAMPSHKCHUS npu
MOCJICIOBATEIbHOM ~ COCJAMHCHUN TPOBOJHUKOB; TMpaBWjia JUIA  CHIIBI
SJIEKTPUYECKOT0 TOKA NPH TapajuIeJbHOM COCIUHCHHH IPOBOJIHHUKOB
(pe3uCTOPBI U TAMITOYKA)

3.17 dusnueckue [BICHUS B MPUPOJE: IEKTPUUECKUE ABIIEHUS B aTMmocdepe,
AIEKTPUYECTBO JKHUBBIX OPraHW3MOB, MAarHUTHOE ToJie 3eMiu, Apeud
IIOJIFOCOB, POJIb MArHUTHOTO TOJIS JUISl )KU3HU Ha 3eMJle, OJISIPHOE CUSHHE

3.18 TexHuyeckne yCcTporucTBa: JIEKTPOCKOII, aMIIEPMETP, BOJIBTMETP, PEOCTAT,
CUETYMK DJIEKTPUUYECKON HHEPruM, 3JIEKTPOOCBETUTENbHBIE MPHOOPHI,
HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpumepsr), AIEKTPUYECKHUE
NPENOXPAHUTEIH, IIEKTPOMATHUT, 3JEKTPOJIBUIaTEIb IOCTOSHHOIO TOKA,
TE€HEPATOP MOCTOSTHHOTO TOKa

3.19 DJIeKTpOMarHuTHeIe BOJHBL. [[IKkana 31eKTpOMarHuTHBIX BOJIH
3.20 JIyueBas Mogensb cBera. [IpssmonnHENHOE pacCIpOCTPaHEHUE CBETA
3.21 3aKkoH oTpaxkeHus cBeta. [lnockoe 3epkano
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3.22 [Ipenomnenue cBera. 3aKOH MPENTOMIIEHUS CBETA

3.23 Jucnepcus ceera

3.24 JIunza. Xon nydeidt B nun3e. DokycHoe paccrosiHue JAuH3bL. OnTuyeckas
CHUJIA JTUH3BIL:
D=1/F

3.25 ['ma3 kak ontudeckas cucreMa. OnTuyeckue mpuOopsl

3.26 IIpakTHyeckue paboThI
WN3mepeHre ONTHYECKOW CHJBI  COOMpAroled  JMH3bL,  (POKYCHOIrO
paccTosiHUS coOMparolie JUH3bl (0 CBOMCTBY paBEHCTBA pPa3MEpOB
npeaMeTa U H300pakeHHs, KOIrja NpeIMET paclojoKeH B JBOMHOM
dbokyce), mokazaresns NpeJIoOMICHUs CTEKIIa.
HccnenoBanre CBOMCTBA M300pakK€HUs, TOJYYEHHOTO C TOMOIIBIO
coOuparolel JUH3bl; U3MEHEHUsI (POKYCHOIO pacCTOSTHUS IBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH YIJIa MPEJIOMJIEHUS CBETOBOIrO JIydya OT yIJia MaJICHHS
Ha FPAHUIIE «BO3YX — CTEKIIO»

3.27 dusnueckue sBIeHUS B npupone: 3atMeHuss ConHua u JIyHbl, BeTa Te,
ONTUYECKHE sIBJICHUS B aTMocdepe (IBET HeOa, pedpakiusi, paxyra, MUpax)

3.28 TexHuueckue yCTpPOWCTBA: OYKH, IEPUCKOI, ¢oToarmapaTr, ONTHYECCKUE
CBETOBO/IbI

4 KBAHTOBBIE ABJIEHUA

4.1 PanunoaktuBHOCTE. Anbda-, Oera-, ramMma-uznydeHus. Peaknuu anbda- u
OeTa-pacnana

4.2 Omnwitel Pesepdopna mo paccesnuto anbda-gactuil. [lnanerapHas monens
aToma

4.3 CocraB aToMHOTO sigpa. M30Tomns

4.4 [Tepuon nosiypacmnaga aTOMHBIX JI€p

4.5 SnepHbie peakuuu. 3aKOHbI COXPAHEHUS 3apsiI0OBOTO U MaCCOBOT'O YHCE

4.6 dusnueckne SBICHUS B TMPHUPOJE: €CTECTBCHHBIM PaTUOAKTUBHBINA (OH,
KOCMHYECKUE JIy4d, PaAUOAKTUBHOE M3IYyUYCHHE MPUPOIAHBIX MUHEPAJIOB,
JEUCTBUE PAJIMOAKTUBHBIX U3IYUYEHU HAa OPraHU3M YeJIOBEKa

4.7

TexHn4eckue yCTpPOMCTBA: CIEKTPOCKOIN, WHAWBUAYAJIBHBIA JO3UMETD,
kamepa BuiibCoHa, siepHas JHEPreTHKa
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