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IHosicHuTeAbHASA 3ANUCKA.

PaGouas mporpamma mo ¢H3WKEe Ha YpPOBHE OCHOBHOTO 0OIIEro 00-
pa3oBaHUs COCTABJIICHA HA OCHOBE ITOJIOKEHHUI M TpeOOBaHUI K pe3ylbTaram
OCBOGHHMS Ha 0a30BOM YpOBHE OCHOBHOW 00pa30BaTeNbHON NpPOrpamMMBbl,
npeacTaBieHHBIX B @DenepanbHOM TOCYIapCTBEHHOM 00- pa3oBaTeNbHOM
CcTaHJapTe OCHOBHOTO 0011er0 00pazoBanus (GI'OC O0O0), a Takxke ¢ yIETOM
denepanbHOi pabodei mporpamMmel Bocniutanusi 1 KoHuenuuy npenogaBanus
yaeOHoro npeamera «dusuka» B o0pa3zoBaTesbHBIX Oprannzanusx Poccuiickoit
Ddenepanuy, peaau3yrolIMX OCHOBHBIE 00IIE00pa3oBaTEbHBIE MPOTPAMMBI.
Jannas pabouas mporpamMma mo ¢usmke peanm3yercss Ha 0a30BOM YpOBHe, ¢
HCTIONB30BAaHUEM pecypcoB LleHTpa ecTeCTBEHHOHAyYHOTO M TEXHOJIOTHYECKHX
npopmeit  «Touka pocra», ¢ y4€TOM BO3MOXKHOCTEH MCITOIH30BAaHU
3IEKTPOHHHIX (IIU(POBBIX) 00pa30BaTEIHHEIX PECYPCOB, COCTaBICHA C YIETOM
yaeOHoro iana MOY Tanurkas cpenusist o0meoopazoBaTensHast mkona byiickoro
MYHHITUIIATHHOTO paiioHa Koctpomckoit obmactu.

Coneprxanue [IporpaMMbl HanpaBiieHO Ha (OPMUPOBAHNE €CTECTBEHHO-
Hay4YHO# TIpaMOTHOCTH Y4YalllUXCs M OpPraHM3allfio U3y4eHus QUMK Ha
JIESATEIIbHOCTHOW OCHOBE B Hell ydMTHIBAIOTCSI BO3SMOKHOCTH TIPEAMETA B
peammzannn TpeboBaHnit ®I'OC OOO K TIaHUPYEMBIM JTUYHOCTHBIM H
MeTalpeIMETHBIM pe3yJIbTaTaM 00yUeHHs, a TAK)KE MEXKIIPEAMETHBIE CBSI3H
€CTECTBEHHO-HAyYHBIX yUeOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIET0
o0pa3oBaHUsA

B mporpamme ompeneisioTcss OCHOBHBIE LENM HM3Y4YCHHUS (U3NKH HA
YpPOBHE OCHOBHOro oOmiero o0pa3oBaHUs, IUIAHUPYEMBbIE pE3yJIbTaThl
OCBOCHHUS Kypca (QH3MKH: JTUYHOCTHBIC, METAIIPEAMETHBIE, IPEIMETHBIC (Ha
06a30BOM YpOBHE)

[IporpamMma ycTaHaBJIMBaeT paclpejeiieHHe y4eOHOro marepuana o
roaam o0ydeHus (o KJIaccam), npenjaraet NP UMEPHY IO
MOCJIEIOBATEIbHOCTh M3Y4YEHUS] TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS
MPEIMETHOTO COJIEPXKAHMS M yUETE BO3PACTHBIX OCOOCHHOCTEH yJalnuxcs,
a TakKe MPUMEPHOE TeMaTHIeCKOe IIIaHUPOBAHUE C YKa3aHHEM KOJINYeCTBa
4acoB Ha M3y4YeHHUE KKIOW TEMBbl M IPUMEPHON XapaKTePUCTUKON yueOHOH
JIESITEIIBHOCTH yUAIINXCsl, PEaTU3yeMON NPU U3yYEeHNUHN 3THX TEM

Pabouas nporpamma He CKOBBIBA€T TBOPUECKYIO0 HHUIINATHUBY Y4H- TEIEeH
W TPENOCTaBIsET BO3MOXKHOCTH  JUIS  peaju3aldd  PasIMIHBIX
METOJIMYECKUX ITOXONOB K NpEernoAaBaHUi0 (U3WKH IPH YCIOBUU CO-
XpaHEeHUsE 00513aTeJIbHOM YacTH COAepKaHUs Kypca
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OBIIAA XAPAKTEPMCTUKA YYEBHOTI'O IIPEIMETA «®U3UKA»

Kypc ¢usnkun — cucteMooOpasyromui s eCTEeCTBEHHO-HAYYHBIX
y4eOHBIX IPEIMETOB, MOCKOJIBKY (DU3MYECKHE 3aKOHBI JIEKAT B OCHOBE
MPOIIECCOB W SABJICHUH, M3yd4aeMBbIX XHUMHUEH, OMoJIorue, acTpoHOMHUEH U
(dusnyeckoi reorpadueii dusuka — 3TO MPEAMET, KOTOPHIA HE TOJBKO
BHOCHUT OCHOBHOH BKJIaJ B €CTECTBEHHO-HAYUYHYIO KapTHHY MHpa, HO U
MpEeNOoCTaBIAEeT Hanbosee sicHple 00pa3Ibl MPUMEHEHUS! HAy9HOI'O0 METOna
MO3HAHUs, T.e. croco0a TOJIy4YeHHUs JOCTOBEPHBIX 3HAHUH O MHUDPE.
Hakonen, ¢usuka — 3TO mpeaMeT, KOTOPBI Hapsay C APYTHMH
€CTECTBEHHO-HAYYHBIMU  NpeIMeTaMH JOJDKEH JaTh  IIKOJIbHUKAM
npenacraBieHre 00 yBIEKaTEIbHOCTH HAyYHOI'O HMCCIEAOBAHMS U PAJIOCTH
CaMOCTOSITEJIbHOTO OTKPBITHUSI HOBOT'O 3HAHUS

OpHa U3 TTIaBHBIX 33729 (PU3NIECKOro 00pa3oBaHUs B CTPYKType O0IIero
oOpa3oBaHusi  COCTOMT B  (OPMHPOBAHMM  €CTECTBEHHO-HAYYHOH
TPaMOTHOCTH WM HHTEpeca K HayKe y OCHOBHOH MacChl OOyJaloIIuXcs,
KOTOpBIC B JajbHEHIIEM OyayT 3aHATHI B CaMbIX Pa3HOOOPa3HBIX chepax
nestenbHocTM Ho He MeHee BaKHOM 3amadeil SBJISIETCS BBIABICHHUE U
MOATOTOBKA TaJaHTIUBBIX MOJOJBIX J0oAe s OpOAOIKEHUS
o0pa3oBaHUs U HajdbHEHIIEH MPOodecCHOHANBHON NeATEIBHOCTH B 001aCTH
€CTECTBEHHO-HAYYHBIX MCCJICIOBAHUM M CO3JaHUU HOBBIX TEXHOJOTUH
CorylacHO TPHHATOMY B MEXIYHapOZHOM COOOIIECTBE ONIPEICICHHUIO,
«EcrecTBeHHO-Hay4YHass TPaMOTHOCTh — 3TO CIOCOOHOCTh YeJIOBEKa
3aHUMAaTh aKTUBHYIO IPaXKJAHCKYIO IMO3HIIHIO O OOLIECTBEHHO 3HAYMMBIM
BOIIpOCAM, CBSI3aHHBIM C E€CTECTBEHHBIMHM HayKaMH, U €ro TOTOBHOCTh
HHTEPECOBATbCS €CTECTBEHHO-HAYYHBIMH HAcsMH HaydHO rpaMOTHBIN
YEJIOBEK CTPEMHUTCS YydYacTBOBaTh B apryMEHTHPOBAHHOM OOCYXICHUU
npo0sieM, OTHOCSLIMXCS K E€CTECTBEHHBIM HAyKaM W TEXHOJIOTHMSIM, YTO
TpeOyeT OT HEero CIIeIyIONINX KOMIIETEeHTHOCTEH:

—Hay4HO OOBSICHSTD SIBJICHUSI,
—OILIEHNBATh U MOHUMATh OCOOEHHOCTH HAay4YHOTO MCCIIEIOBaHUS,
—MWHTEpPIPETUPOBATh JaHHBIE M HCIIOIH30BAaTh HAy4dHBIE JOKa3aTeIbCTBA

JUISl IOJIy9E€HUS BBIBOJIOB »

WN3yueHnne ¢u3mku CrnocoOHO BHECTH pelIalOMMi  BKIag B
(hopMHpOBaHUE ECTECTBEHHO-HAYUYHO I'PaMOTHOCTH 00YYaroIInXCst

HEJIM U3YUEHHWA YUEBHOT'O IIPEIMETA «©DU3UKA»

Henn m3ydenust GU3NKM Ha ypOBHE OCHOBHOTO 0OmIeTo 0Opa3oBaHUs
onpeneneHsl B KoHIenuuu mpenogaBaHusl ydeOHOTO mpeaMeTa
«®uznka» B 00pa3oBaTeNbHBIX OpraHm3anusax Poccuiickoit denepanuw,
peaTu3yomux OCHOBHEIE o0meobpa3oBaTeILHBIE MIPOTpaMMEI,
yTBepKAEHHOW pemenueM Komternu MuHUCTEpCTBA IIPOCBELICHUS
Poccuiickoit ®enepannn, nporokoit ot 3 nexkadps 2019 r Ne [IK-4BH

Lenn nzydyenus: GpU3NKH:
—rnpuoOpeTeHne UHTepeca U CTPEMIICHHUSI OOYyYaloIIUXCcsd K HAyYHOMY
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HU3YyYEHHIO MPUPOBI, PA3BUTHE MX MHTEIJICKTYaIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH;

—pa3BUTHE IPEICTABICHUH O HAYYHOM METOC MO3HAHMS ¥ (POPMHUPOBaHHE
HCCIIEI0BATEIBCKOTO OTHOIIEHUS K OKPYKAIOUINM SIBICHISIM;

—popmupoBaHHEe HAYYHOTO MHUPOBO33PEHHS KaK PE3yJIbTaTa M3ydCHUS
OCHOB CTPOCHUS MaTEepHUH M (PyHIAMEHTAIBHBIX 3aKOHOB (DU3HKH;

—opMUpOBaHHE TPEJCTaBICHUI O posin (U3MKH U Pa3BUTHUS APYTHUX
€CTECTBEHHBIX HayK, TEXHUKH M TEXHOJIOTHI;

—pa3BUTHE  MpEACTAaBICHUH O  BO3MOXKHBIX  cdepax  Oymymeit
npodeccroHaNbHON AESITELHOCTH, CBA3aHHON C (PU3NKOMU, TOAIOrOBKa K
JaNbHeWeMy 00y4eHHUIO B 3TOM HallpaBJICHUH.

HocTmxenne >TuX Ieneil Ha ypoBHE OCHOBHOTO OOIIero oOpa3oBaHUS
obecrieynBacTCsl pelieHneM CJIeIyIIUX 3aga4:

—TmproOpeTeHNe 3HAaHWM O [OHUCKPETHOM CTPOGHHWH BEIIECTBA, O
MEXaHHUYECKUX, TETUIOBBIX, JICKTPUUECKUX, MATHUTHBIX ¥ KBAHTOBBIX
SIBIICHUSIX;

—TNpHOOpeTeHNE YMEHUI ONUCHIBATD U OOBSICHITH (QU3NUECKUE SBICHUSI C
HUCIIOJIb30BAHUEM MMOJTYYCHHBIX 3HaHPII>i;

—OCBOCHUE METOJOB PpCEIICHUsS MPOCTEHINMX PACYETHBIX 3ajad ¢
HCIIOJIb30BaHHEM (DHU3MUECKUX MOJIe]eH, TBOPYECKUX M MPAKTHKO-
OPHEHTUPOBAHHBIX 33]1a4;

—Ppa3BUTHUC yMeHI/Iﬁ Ha6HIOI[aTI> NPpUPOAHBIC ABJICHHW U BBITIOJHATH OIIBITHI,
nmabopaTopHble pabOTBl W 3KCHEPUMEHTAJIbHBIE WCCIIECIOBAaHUSA C
WCIIOJIb30BAHUEM H3MEPHUTEIBHBIX TPHOOPOB;

—O0CBOEHHE NPUEMOB pabOTHI ¢ HH(pOpManHel PU3NIECKOr0 CoAe P KaHuUsl,
BKJIIOYass HMH(OpMAIMIO O COBPEMEHHBIX JOCTHKCHUSIX (U3UKU;
aHaJIN3 ¥ KPUTHYECKOE OlIEHNBaHWE HH(OPMAITUH;

—3HAaKOMCTBO co  cdepamu  mpodeccHOHAIBHOH  JesTeNIbHOCTH,
CBA3aHHBIMU C q)H3HKOﬁ, nu COBPEMECHHBIMU TCXHOJIOTHUAMU,
OCHOBaHHBIMH Ha JOCTHKCHUSX (DU3NIECKON HAyKH

MECTO YYEBHOT O ITPEJAMETA «®N3UKA» B YUEBHOM IIJIAHE

B coorBerctBun ¢ ®I'OC OOO ¢usuka siBasieTcsi 00s13aTeIbHBIM
MpeaMETOM Ha YypOBHE OCHOBHOro ob6mero oOpa3oBanHus JlaHHas
mporpaMMa MpeaycMaTpuBaeT H3ydeHHE (QU3MKH Ha 0a30BOM ypPOBHE B
00BEMe 238 4 3a Tpu rojia 00ydeHus, 1Mo 2 4 B HEJIeN0 B 7 U 8 Kjaccax U Mo
3 4 B Henenro B 9 kiacce B Temarnueckom miiaHupoBaHuu s 7 1 8 Ki1accoB
MpEeJIoJiaraeTcsi pe3epB BPEMEHH, KOTOPBI YYUTENIb MOXKET HCIOJIb30BaTh
10 CBOEMY YCMOTpEHHIO,a B 9 Kilacce — IOBTOPHUTENBbHO-0000IIArOIIHHA
MOJyJIb
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COJEPKAHUE YYEBHOI'O IPEIMETA «®PU3UKA»

7 kjacc
Pa3zgen 1. ®u3uka u e€ poJib B NO3HAHUY OKPY’KAIOILIEro MUpa

®dusuka — HayKa 0 npupoze SIBiaeHus npupoasl (MCl) ®dusuueckue
SIBIICHUS: MEXaHHYECKHEe, TEIUIOBBIe, »JIIEKTPUUECKHEe, MarHUTHEBIE,
CBETOBBIE, 3ByKOBBIE
®duznueckne  BeaW4YUHBI  M3MmepeHne — QU3MYECKHUX — BEJIMYHMH
®duznueckne npubopsl [lorpemHocTs nM3MepeHuit MexayHapoaHas
cUCTEeMa €qUHMUIL
Kak ¢usuka m apyrue ecrecTBEHHBIE HAyKH H3yYalOT IPHPOIY
EcrecTBeHHO-HayYHBIE METOX IIO3HAHUSA: HAONIONCHHE, MOCTAaHOBKA
Hay4YHOI'0 BOIIPOCA, BBIABMIKEHUE THIIOTE3, IKCIIEPUMEHT IO IIPOBEPKE
TUIOTE3, O0BSICHEHHE HaOII0gaeMoro siBjicHust Onucanue PU3NIECKUX
SIBJIEHUU C IIOMOILBLIO MOAeJIei
Hemoncmpayuu
1 MexaHn4decKue, TeIUIOBEIE, 2IIEKTPUIECKIE, MAaTHUTHBIC, CBETOBEIC
SIBIICHUS
2 dusnyeckue MpuOOPHI U MpoIleaypa NPSIMBIX U3MEpPEHHH
AHAJIOTOBBIM M [IU(PPOBBIM NTpHOOpOM
JlabopamopHuvie pab6omovt u onvimult
1 OmpeneneHue 1eHBI ACJICHUS IIKAIbBI U3MEPUTEILHOTO Tpubopa
2 V3MmepeHue pacCTOsIHUM
3 N3mepenne o0BEMa )KUAKOCTH U TBEPIOTO Telra
4 . OmpenesieHne pa3sMepoB MaJIbIX Tel
5 N3MmepeHne TeMmepaTypsl IPH MMOMOIIN JKUIKOCTHOIO TepMOMeETpa U
JaTYNKa TEMIEPaTyphl
6 [IpoBeneHue uccie0BaHus 10 TPOBEPKE TMITOTE3bI: JAIBHOCTh MOJIETA
IapuKa, IIyHIEHHOTO TOPU30HTAIBHO, TeM Ooiblle, deM OOJbIIe
BBICOTA ITyCKa

Pazpnen 2. IlepBoHayasibHbIE CBEIEHUSI 0 CTPOEHHH BellleCTBa
CtpoeHne BemecTBa: aTOMBI M MOJEKYJbI, HUX pa3Mepsl OIBITHI,
JIOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BEILECTBA

1 MC — sneMeHTHl cofepKaHMs, BKIKOYAOIIME MEKIPEIMETHBIE CBSA3H,
KOTOpbIe OJpoOHEe PACKPBITH B TEMAaTHYECKOM IIAHUPOBAHUU

2 3jech W janee NPUBOJUTCS PACHIMPEHHbIN MEPEYEHb 1ab0PaTOPHBIX pa-
00T M ONBITOB, M3 KOTOPOrO YYHTENIb JAejaeT BBIOOp IO CBOEMY
YCMOTPEHHIO M C Y4YETOM CIHCKa OHKCIEPUMEHTAIBHBIX  3aJlaHui,
npeasiaraeMeix B pamkax OI'D no ¢usmke
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JBmxenne gacturl BemectBa. CBA3b CKOPOCTH ABMO)KEHHS YACTHILC
TeMmriepatypoii. bpoyHoBckoe nBwkenue, nuddys3us. B3anumoneiicTeue
YaCTHI] BEIIECTBA: IPUTSDKEHUE U OTTAJIKUBaHUE

ArperaTHbIE COCTOSIHHMSI ~ BEIIECTBA: CTPOCHHE Ta30B, XUAKOCTEH H
TBEPABIX (KPUCTAINIMYECKUX) Tesl B3auMocBsI3b MeXIy CBOWCTBAMH
BEIIIECTB B Pa3HBIX arperaTHBIX COCTOSHUAX M WX aTOMHO-MOJEKYJISPHBIM
crpoerrieM OCOOCHHOCTH arperaTHBIX COCTOSTHHUHI BOJIBI

Hdemoncmpayuu

1.Habmronenne OpOyHOBCKOTO JBHKCHHUS

2.Habmronenune nuddyznmn

3.HaGmronenne sBICHMUI, OOBSCHSIOMIMXCS NPUTSHKEHUEM — WIIH

OTTaJIKUBAaHWEM YaCTHII BEIIESCTBa

Jabopamopnvie padbomovt u onvimol

1 OmenHka aguaMeTrpa aroMa METOAOM pSAOB (C HCIOIB30BaHUEM

¢dotorpadmii)

2 OnbITH IO HAOIIOACHUIO TEIUIOBOTO PacIIMPEHUS Tra3oB

3.0nmbITBl IO  OOHApPYXEHHIO JACHCTBUS CHJI  MOJIEKYJISIPHOTO

IPUTAKCHUA

Pa3znen 3. /[BH:KeHHEe W B3aUMOJIEHCTBHE TeJ

Mexanudeckoe NBUKeHHE PaBHOMEpHOE M HEpaBHOMEPHOE NBUXKEHUE
Ckopoctbs CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM ABMKEHUH Pacuér
IIyTH U BPEMEHU IBUKEHUS

SIBneHue mHepHuu 3aKOH MHEpUUH B3amMmozeiicTBHe Ten Kak MpHYMHA
W3MEHEHHUs CKOPOCTH IBIDKEHHUs Tea Macca Kak Mepa MHEPTHOCTH Teja
IInotHocTh BemecTBa CBsA3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B
enuHnIe o0bpEMa BemecTBa

Cuna kKak XapakTepUCTHKa B3auMojieiicTBusa Ten Cuiia ynpyrocta u
3akoH ['yka HM3mepeHue cuibl ¢ NOMOLIbIO AUHAMOMeTpa SBieHue
TATOTEHUs U cwia TshrkecT Cuia TspkecTu Ha Apyrux mianerax (MC)
Bec Tena Hesecomocths CliokeHUE CHWJI, HalpaBJEHHBIX I10 OJIHOMU
npsimoii PaBHogneicTBytomas cuil Cuna tpeHuss TpeHue CKOJbXKEeHUs U
TpeHue nokos Tpenue B npupoae u rexuuke (MC)

Hdemoncmpayuu

1 HabnroneHne MEXaHMYECKOTO JBMKEHUS Tela

2 N3mepeHue CKOPOCTH MPSIMOJIUHEHHOTO JTBUKCHUS

3 HaGmtoneHue siBICHUS HHEPIIAHA

4 HaOGnrogeHue W3MEHEHHUS CKOPOCTH P B3aUMOJICHCTBHH TEI

5 CpaBHeHHE Macc 1O B3aUMOJICHCTBHIO TEJ

6 Ciio)keHHe CuJl, HAlIPABJICHHBIX 110 OJHOMN IPSMOM

Jlabopamopuvie pabomuvl u onvimui
1 Onpenenenne CKOPOCTH PAaBHOMEPHOTO JIBM)KEHHS (IIIapHUKa B
KHUIKOCTH, MOJIEJIH SIEKTPHYECKOTr0 aBTOMOOHIISA U T 11 )
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2 OnpeneneHre CpeaHEl CKOPOCTH CKOJIBXCHHS OpPyCKa WM IIapHKa IT0
HAKJIOHHOM MJIIOCKOCTH

3 OmpepeneHre IIOTHOCTH TBEPIOTO TEa

4 OnbITHI, IEMOHCTPUPYIONINAE 3aBUCUMOCTh pacTsikeHus (aedopmariuu)
TIPY>KUHBI OT MPUIIOKEHHONW CHITBI

5 OnbITHI, AEMOHCTPHPYIOMIHE 3aBUCUMOCTE CHIIBI TPEHUS CKOJIBKEHUS OT
CUJIBI JABJICHUS U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH

Pa3gen 4. laBjienne TBEPABIX TeJl, ;KUIAKOCTEH U ra3oB
JaBnerne CrocoObl yMEHBIIEHUS W yBENWUCHHS NaBleHUs JlaBineHue
raza 3aBUCHMOCTh JaBJIEHHUS raza oT o0béma, Temmeparypsl Ilepenaua
JaBiICHUS TBEPABIMH TEJNaMHM, XKUAKOCTSIMH M Ta3amMu 3akoH [lackamns
[THeBMaTHYeCcKne ManIMHBI 3aBUCUMOCTD JAABJICHUS )KUJIKOCTH OT TITyOHHBI
I'nppocrarnueckuit napanoke Coobmaromuecs: cocyasl ['uapaBianueckue
MEXaHHU3MBI
ArtMmocdepa 3emnu u armochepHoe naBienue [IpudnHbBI CylIeCTBOBaHUS
Bo3aymHON  obomoukn 3emumm  Omeit  Toppuuemnmu  M3mepenwme
aTMOC(EepHOTrO [aBICHHUS 3aBUCUMOCTh aTMOC(EpHOTO HaBICHHUS OT
BBICOTHI Haj ypoBHeM Mopsi IIpuGopbl s u3MepeHus: aTMoc(hepHOro
JIaBIICHUS
JleiicTBUe JKHUAKOCTM U Ta3a Ha MNOOrpyKEHHOE B HHUX TEIO
BrrrankuBaromast (apxumenoBa) cwiia 3akoH Apxumena [lnaBanume Ten
BosnyxomnnasaHue
demoncmpayuu
1 3aBHUCHUMOCTB NaBJICHUS ra3a OT TEMIIEPaTypHhI
2I1lepenada maBiaeHUS KUIKOCTHIO M Ta30M
3 CooOmaromyecs: cocy bl
4 T'mppaBIHYECKHIT TIpecc
5 IlposiBnenue AeicTBUS aTMOC(HEPHOTO AABIICHUS
6 3aBUCHMOCTD BBITAJKHBAIOUIEH CHIBI OT 00BbEMa MOrpyKEHHOMYACTH
TeNa U MIIOTHOCTH XUIKOCTH
7 PaBeHCTBO BBITAJIKMBAIOIICH CHIIBI BECY BBITECHEHHOW XUIKOCTU
8 YcnoBue miaBaHus Te: TUIABAHWE WM ITOTPYKEHHUE TE B
3aBUCHMOCTH OT COOTHOIICHHUS MJIOTHOCTEH Tesa U )KUAKOCTH
JlabopamopHuvie pabomuvl u onvimol
1 HccnennoBaHue 3aBUCUMOCTH Beca Teja B BOJIe OT 00bEMa MorpyKEHHO
B JKHJIKOCTh YaCTH Tella

2 OrmpenencHue BBITAJKHUBAIOMICH CHIIBI, ACKHCTBYIOIICH Ha TeEJo,
NOrpy>KEHHOE B KUJKOCTh

3 IIpoBepka HE3aBUCHMOCTH BBITAJKHBAIONICH CHIIBI, ACHCTBYIO- IICH Ha
TEJIO B )KUIKOCTH, OT MacChl Teja

4 OmnbITHI, AEMOHCTPUPYIOIIUE 3aBUCHMOCTh BBITAIKHUBAIOIIEH CHIIHI,
NEHCTBYIONICH Ha TEJIO B KUAKOCTH, OT 0OBEMa mOTpy- KEHHOU B
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KUJIKOCTh YaCTH TeJla M OT TUIOTHOCTH JKUIKOCTH
5 KoHcTpyupoBaHHEe apeoMeTpa WIHM KOHCTPYHPOBAaHHE JIOJKU U
orpeieieHue e€ rpy30noabEMHOCTH

Pa3znen 5. PaGoTa u MOIHOCTH. JHEPrus

MexaHuueckast pabora MOIIHOCTh

IIpocTheie MEXaHU3MBI: pbIyar, OJI0K, HAKIOHHAsI IIIOCKOCTh IIpaBuio
paBHOBecus peryara [IpuMmeHeHue npaBuia paBHOBECHsI pbluara K OJIOKy
«3onotoe npaBwio» Mexanuku KIIJ[ mpocteix mMexanusMoB IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE

MexaHuueckass sHepruss KuHeTrnueckas M NHOTEHIMalbHas JHEp- THUA
[IpeBpamenne OOHOTO BHAAa MEXaHHYECKOH JHEpPrum B APyron 3akoH
COXpPAHEHMsI PHEPTUM B MEXaHUKE

Hdemoncmpayuu

1 ITpumMepsI TPOCTHIX MEXaHU3MOB

JlabopamopHuvie pabomuvt u onvimolt

1 Onpenesnenne pabOTHI CUIIBI TPEHHSI IPH PAaBHOMEPHOM JIBHIKE-HUU

Tella [0 TOPU30HTAIIBHON MMOBEPXHOCTH

2 UccnenoBaHue yCJIOBUW paBHOBECHS pbryara3

H3mepenue KII/] HaKJIOHHOM NMIIOCKOCTH

4 M3zyueHune 3aK0OHA COXPAHEHUSI MEXaHUIECKOW YHEPTUn

8 kJiacc

Paznen 6. TensoBble siBJIeHUS

OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOW TEOPHUH CTPOCHUS
BemecTBa Macca 1 pa3Mepbl aTOMOB M MOJIEKYJT OTBITHI, TOATBEPKAAIOIINE
OCHOBHBIE II0JI0KEHHUS MOJIEKYJIAPHO-KUHETUYE- CKOM TeOpuun

Mopnenu TBEPIOTo, XHUAKOTO U ra3o00pa3HOro COCTOSHUI Belle- CTBa
Kpucramnmmyeckne u amopdubeie Tena OOBSICHEHHE CBOWCTB TIa30B,
JKUAKOCTEH W TBEPABIX TeJ Ha OCHOBE IIOJOXEHUH MOJIEKy- JSpHO-
KHHETHYECKOM TEOpUU CmauuBaHUEe U KalmWJIJIAPHBIC ABJIC- HUA Tenmosoe
paciMpeHue U cxaTne

Temnepartypa CBsi3p TeMIIepaTypbl CO CKOPOCTHIO TEIUIOBOTO JIBH- )KEHHS
YaCTHI]
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Buyrpennsis sHeprusi CriocoObl U3MEHEHUs] BHYTPEHHEH OHEp- T'MH:
TeIionepenaya W CcoBepumieHne paboTel  Buaelr  Temnmomepenaum:
TEIJIONPOBOJHOCT, KOHBEKIIHS, U3TyICHHUE

KonnuectBo TeruioTsl Y enbHas TEIIOEMKOCTH BeliectBa Te-
MJI000MEH U TEIUIOBOE paBHOBECHE Y paBHEHHE TEIUIOBOTO OaaHca
[InaBneHne M OTBEpAEBaHHE KPUCTAIIMYECKHX BELIECTB Y I€Jb- Has
Teriora wiaBneHus IlapooOpa3zoBanue m konaeHcauus Vcna-peHue
(MC) Kunieane Y menpHas Teriora nmapoodpa3oBaHus 3aBH-CUMOCTh
TEMIIEpaTypbl KUIEHUs OT aTMOC(EpHOro JaBlICHUs

Bnaxknocts Bo3ayxa

OHeprus ToIIMBa Y IeJbHas TEIJIOTa CrOPaHMUs

I[Mpuamumner  pabGotel  TeruroBbix naBurarteneit  KIIJ[  TemsmoBoro
nBuraress TersioBele NBUTATENIN U 3aIUTa OKpyx)aromen cpenst (MC)

3aKOH COXpaHEHUsI U NIPEBPAIICHUS SHEPTUH B TEIJIOBBIX IIPO- IECCax
(MC)

Hemoncmpayuu

1 HaGmroneHne OpOYHOBCKOTO ABMKEHUS 2

Haonronenane muddysun
3 Habnronenue siBIeHUil cMayMBaHUsI W KaIMJULIPHBIX sIBJIC-HUH
4 HaOnroneHue TEIIOBOrO PacIIMPEHUs Tel
5 H3meHenune maBieHHs ra3a NpU NU3MEHEHNH 00BbEMa M HarpeBa-HUN
WA OXJIXKICHUHU
6 IlpaBuia n3MepeHUs: TeMIIepaTypsl 7
Bunwl Tennonepenaun
8 OxnaxxaeHue Mmpu COBEPIICHUU PabOTHI
9 HarpeBanue npu coBepiieHUH pabOThl BHEMIHUMU criiamu 10
CpaBHeHHe TEIUIOEMKOCTEH Pa3IMYHbIX BEIIECTB
11 HaOnroneHue KUIEHUS
12 HaGunroseHre NOCTOSIHCTBA TEMIIEpaTypbl IpH IuiaBiieHny 13
Moenu TEMIOBLIX IBUTaTele
Jabopamopnuvie padbomovrt u onvimol
1 OnsITEl O 00HAPYXKEHUIO ASHCTBHUSA CHJI MOJIEKYJISIPHOTO IIpH-
TSKSHHUS
2 OnbITHI MO BBHIPAIIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM MilMcaxapa
3 OmnbITHI 110 HAOTIOEHUIO TEIUIOBOTO PACIIUPEHHUS I'a30B, KH/I-
KOCTEH U TBEPIBIX TEI
4 OmpeneneHue aBiIeHUs BO3ayXa B OajioHe HINpULA
5 OmnbIThl, AEMOHCTPHUPYIOIINE 3aBUCUMOCTh JIaBIICHUS BO3/1yXaoT
ero o0bémMa M HarpeBaHuUs WU OXJIAKICHUS
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6 IIpoBepka TUITOTE3bl JIMHEHHOW 3aBUCUMOCTH JIMHBI CTOJOHKA
JKUJIKOCTH B TEPMOMETPUIECKON TPyOKe OT TEMIIepaTyphl
7 HaOmioneHne W3MeHEHHs BHYTPCHHEH SHEPrUU Tela B pe3yib-TaTe
TEIIoNepeauu U pabOThl BHEITHUX CHIT
8 HccnenoBanue sABICHUS TEIIOOOMEHA NMPU CMEIIUBAHUU XO-JIOTHOM
U Topsiuend BOJbI
9 OmpeneneHue KOJIHMYECTBA TEIUIOTHI, TIOJYYSHHOTO BOJION TIPH
TEIIO0OMEHE C HArPEThIM METAJUTMYCCKUM IIHIIHHIPOM
10 Onpenenenne ynenbsHON TETIOEMKOCTH BemecTBa 11
HccnenoBanue npoliecca UCTIapEHUs
12 OmpepeneHre OTHOCUTEIBHON BIIAXXKHOCTH BO3ayXxa 13
OrmnpeneneHne yaeabHOM TEIUIOTH TUTABJICHUS JIbla

Pa3zgen 7. DiekTpHyecKkHe W MATHUTHBIE SIBJIEHHS

Dnextpuzanus Tena [IBa poga 3NeKTpUUECKUX 3apsanoB B3aumo- neiictBue
3apspKeHHBIX Ted 3akoH KyioHa (3aBUCHMOCTH CHIIBI B3aUMOICHCTBHSA
3apsDKEHHBIX TEJ OT BEJIUYUHBI 3apSJI0B U PACCTO- SHUSI MEXKAY TEJIaMU)

Onextpudeckoe noje HampsxEHHOCT anekTpudeckoro mnois Ipuriun
CYNEPIO3UIIAN SIEKTPUISCKUX MOJeH (Ha KaueCTBEHHOM YPOBHE)

Hocurenu snexTpudeckux 3apsaoB ODJEMEHTApHBIN 3JIEKTpUUe- CKHUM
3apsiny Ctpoenne aroma [IpOBOXHUKH W AWAIICKTPUKHA 3aKOH COXPaHCHUS
SJIEKTPUYICCKOTO 3apsiia

DIIEeKTPUUECKU TOK YCIIOBUSI CYIIECTBOBAHUS DIEKTPUUYECKOTO TOKa
HcTouyHUKM TOCTOSHHOTO  TOKa  JIeHCTBHSA  SIEKTPHYECKOTO TOKa
(TemioBoe,  XMMHMYECKOE,  MarHUTHOE) ONeKTpUUecKUid  TOK B
JKHJIKOCTSAX M Ta3zax

Onextpuueckas nens Cuiga Toka OJIEKTpUYECKOe HaIpshKeHHe
ComnpoTuBieHNE MPOBOAHUKA YIEIHHOE COMPOTUBIICHHUE BEIICCTBA 3aKOH
Owma nns yuactka nenu llociegoBaTenbHoe W MapajuieIbHOE COSIUHEHUE
MIPOBOTHUKOB

PaboTa u MOIIHOCTE 3JIEKTPUYECKOTO TOoKa 3akoH Jxoyms— JleHma
ONeKTpUYecKre IEeNU U MOTPeOUTENH ANEKTPHUIECKON IHEp- TMH B OBITY
KopoTtkoe 3ambIkanme

[MocTrossHHBIE MarHuUTHl B3amMmopeiicTBHE TOCTOSHHBIX MarHH- TOB
MarnuTtHoe moJjie MarHutHoe moJie 3eMJIM U ero 3Ha4eHUe IS KU3HU Ha
3emite OnbIT Dpcrena MarauuTHoe nosie 3aeKTpuiyeckoro Toka [Ilpumenenue
9JIEKTPOMAarHuTOB B TeXHUKe JleficTBHEe Mar- HUTHOTO MOJIsl Ha MTPOBOJHUK
C TOKOM OJEeKTpPOJBHUTATENb IIOCTOSH- HOTO ToKa Vcmoib3oBaHue
SJIEKTPOABUTATEINICH B TEXHUUECKUX YCTPOHCTBAX M HA TPAHCIIOPTE
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Omnbitel Dapanes SIBiaeHHE SIEKTPOMAarHUTHOW WHIykiuu I[lpa- Buio
Jlerna Dnekrporeneparop CriocoObI MOJyYSHHUS dIEKTPUUE- CKOW SHEPTHHU
DJIEKTPOCTAHIINY Ha BO30OHOBISICMBIX UCTOYHUKAX YJHEPTUHU

Hemoncmpayuu

1 DOmexrpu3anus Tea
2 IBa poja 3JIEKTPUYECKUX 3apsiOB M B3aWMOJICHCTBHE 3apsi-
JKEHHBIX Tell
3 YcTpo#cTBO U AelicTBHE 3eKTpocKona 4
OneKkTpocTaTHdecKass HHIYKITUS
5 3akoH coxpaHEHUs PITESKTPUIECKUX 3apsaoB 6
ITpoBOMHUKY U TUIICKTPUKHU
7 MonenupoBaHUE CUIOBBIX JIMHUI 3JICKTPUYSCKOTO MO 8
HcTOYHNKHN TOCTOSHHOTO TOKA
9 [eticTBus 3nexTpudeckoro toka 10
DnexkTpudeckuii TOK B >kuakoctu 11
T"a3oBbIi paspsin
12 H3mepeHue CUIIBI TOKA aMIICPMETPOM
13 V3MmepeHne 3IeKTPUISCKOT0 HAMPSDKCHHS BOIBTMETpoM 14
Peocrat u Mara3suH CONpOTHBICHUHN
15 B3aumopeicTBHE MOCTOSIHHBIX MarHUTOB
16 MoaenupoBaHre HEBO3MOXKHOCTH Pa3JIeJICHUs MIOJIIOCOB Mar-HHUTa
17 MopenupoBaHWe MarHUTHBIX MMOJEH MOCTOSHHBIX MarHUTOB 18
OmnwIT DpcTena
19 MarHuTHOE 1mojie TOKa DJIEKTPOMAarHuT
20 [eiicTBHE MarHUTHOTO TIOJISI Ha MIPOBOJHUK C TOKOM 21
DNeKTPOJABUTATEIb TOCTOSIHHOTO TOKA
22 UHccnegoBaHue SIBJICHUS 3JIEKTPOMATHUTHONW WHYKIIHH.
23 Omrprter @apanest
24 3aBUCUMOCTD HaIPaBJICHHUS MHyKIIMOHHOTO TOKa OT YCJIOBHiiero
BO3HUKHOBCHUS
25 DrexTporeHepaTop MOCTOSTHHOTO TOKa
Jabopamopnuvie padbomuvt u onvimol
1 OmpITH IO HAONIOACHUIO AICKTPU3AINN TeI WHIYKIHCH W TpU
CONPUKOCHOBEHUH
2 HccrmenoBaHue OeWCTBUS SIIEKTPUUECKOTO TTOJISI HA TPOBOIHU-KU U
JIUAJICKTPUKH
3 Cbopka u mpoBepka pabOThI IEKTPUUESCKOM IEIH MOCTOSHHOIOTOKA
4 VI3MepeHue 1 peryJinpoBaHue CHUJIbI TOKa
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5 M3mepeHue u peryJIMpoBaHHE HAIPSHKCHUS
6 HccnenoBaHue 3aBHCUMOCTH CHIIBI TOKa, HIYIIETO Yepe3 pe- 3UCTOp, OT
CONPOTHUBJICHUS PE3UCTOPA U HANPSHKEHUS HA PE3U- CTOpE
7 OmbITEL, [IEMOHCTPUPYIOIIHME 3aBUCHUMOCTb 3JIEKTPHIECKOTO CO-
NPOTUBJICHUS NMPOBOJHUKA OT €r0 JUIMHBI, IUIOMIAAN IMOIEeped- HOro
CEYCHHMS M MaTepHaa
8 TIIpoBepka mpaBmia CIOXKCHHS HANPSDKEHHH NOPU TOCIEIOBa-
TEJIFHOM COECIMHEHHH IBYX PE3NCTOPOB
9 IlpoBepka mpaBmiia I CHIIBI TOKA MPH MapajuieIbHOM COEIH- HECHUH
PE3UCTOPOB
10 Onpenenenne padbOTHI IIEKTPUUECKOTO TOKA, HAYIIETO Yepe3 Pe3ucTop
11 OmnpeneneHue MOIIHOCTH DJIJIEKTPHYECKOTO TOKA, BEIACIICMON Ha
pe3ucrope
12 HccnenoBaHue 3aBUCHMMOCTH CHJIBI TOKA, HAYIIETO UYEpe3 JIam-
04Ky, OT HalIpsKEHUS Ha HEel
13 Omnpenenenne KI1/I HarpeBartes
14 UccnenoBaHWe MarHUTHOTO B3aUMOJIEHCTBUS MTOCTOSIHHBIX Mar- HUTOB
15 H3ydyeHne MarHMUTHOTO IIOJISI IOCTOSIHHBIX MAarHWTOB TIpH UX
00BEMHEHUH U Pa3AeICHUHN
16 HccrnenoBanue OeHCTBUS JIEKTPUIECKOT0 TOKA HA MAaTHUTHYIO CTPEIIKY
17 OnbITH, NEMOHCTPUPYIOIIHE 3aBUCUMOCTH CHJIBI B3aUMOJIC- CTBUS
KaTyIIKH C TOKOM M MarHuTa OT CHJIBI TOKAa M HaIpaBie- HHUA TOKa B
KaTyIlKe
18 UsydeHne AeiCTBHSA MarHUTHOTO TOJISA HA MPOBOJHUK ¢ TOKoM 19
KoHcTpyupoBanue u m3zydeHue paborThbl snextpojsurateis 20
Hsmepenue KIIJl snekTpoaBuraTeabHON yCTaHOBKHU
21 OneITHI MO HMCCIEIOBAHMIO SBJICHUS DJIEKTPOMArHUTHOW WMHIYK- IUH:
WCCIIeI0BAaHNE N3MEHEHHUI 3HAUYCHUS U HAIIPaBJICHHUS UH- JTyKIIHOHHOTO
TOKa

9 kuace

Pa3nen 8. Mexannueckue siBJIeHHsI

MexaHnunueckoe nBr>keHHE MatepuanbHas Touka Cucrema ot- cuéra
OTHOCHUTEIBHOCTH MEXaHUYECKOIo JIBIDKEHUS PaBHOMEpHOE
HNpsIMOJIMHEHHOE BMKeHHEe HepaBHOMEpHOE MPSIMOJIMHENHOE JBU- )KEHUE
CpenHss 1 MTHOBEHHAsl CKOPOCTh Tejla NMPU HEPaBHOMEP- HOM JBHKECHHUU
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Yckopenue PaBHoyckopeHHOE mpsiMosinHeliHOe aBrkeHne CBo- 6o1HOe
nageane OnelTel ['anmes

PaBHOMepHOE mABMXKEHHWE IO OKpyXHOCTH Ilepwmony u dactota 00-
pamwenuss JluHeiiHas U yryoBas cKopocTH LleHTpocTpeMuTEnbHOE
yCKOpeHue

Ilepssiit 3axkoH HeroToHa BTOpoit 3akoH HeroToHa Tperuii 3a- KoH
Herorona IlpuHnumn cynepno3uuuu cUil

Cuna ynpyroctu 3akoH ['yka Cuna TpeHHUs: cuila TPEHHUSI CKOJb-
JKeHMUs1, CWJIa TPEHUS MOKOsl, IPyryue BUIBI TPEHUS

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TSTOTEHHSI Y CKOPEHHE CBO-
Oomuoro manenust JIBmxenne roraHet BOkpyr Comama (MC) Ilepmas
KocMHuuecKkasi CkopocTb HeBecoMOCTh U neperpy3ku

PaBHOBecne MarepuanbHON TOYkKM AOCONIOTHO TBEpPAOE  TEJO
PaBHOBecHne TBEPHOro Tema ¢ 3aKPEIUIEHHOW OCBIO BpamieHuss Mo- MEHT
cunbl LleHTp TaxkKecTH

Nmnynec Tena M3MeHenue wumnynbca MMmoynbc cumibl 3akoH
coxpaHeHUs uMnynbca PeaktuBHOE aBmxenue (MC)

MexaHnndeckass paboTta U MOIIHOCTH PaboTa cHil TsDKECTH, yHpy-
roctu, TpeHuss CBA3b dHepruu u pabotel IloTeHnManbpHas 3HEprusiTena,
MOJHATOrO HaJ MOBEPXHOCTHIO 3eMIH [ToTeHIIManbHAas SHEp-TUs CKATOU
npyxuHsl Kunetndeckas sHeprust Teopema 0 KHHE- THYECKON YPHEPTUH
3aK0OH COXpaHEHHUS MEXaHUYECKOM SHEeprun

demoncmpayuu

1 HaGnroneHne MeXaHMYECKOTIO IBIKEHUS TeJla OTHOCUTEIBHOPA3HBIX
TeJl OTCUETA
2 CpaBHeHHE IIyTeH M TPaeKTOPWUH ABMXKEHHS OJHOTO M TOTO JKeTena
OTHOCHTEJIBHO pa3HBIX Ted OTCUéTa
3 M3mMepeHne CKOPOCTH M YCKOPEHUsI MPSIMOJIMHEHHOTO IBHIKE-HUSI
4 HccnenoBaHue MPHU3HAKOB PAaBHOYCKOPEHHOT'O IBHXKECHMS S
HaGuronenne qBKEHUS Tena 10 OKPYXHOCTH
6 HaGntoieHne MeXaHUYECKHX SIBIICHUMN, TPOUCXOJISIINX B CH- CTEME
orcuéra «Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM IBUKEHUU
OTHOCUTENFHO KabuHeTa PU3NKH
7 3aBUCHMMOCTh YCKOPEHHs Tela OT Macchl Tejla M JISHCTBYIOIIEHHa
HETrO CHJIBI
8 HabOmioeHue paBeHCTBA CHII ITPH B3aUMOJCHCTBUU Tel 9
W3meHeHMe Beca Tenna IpU yCKOPEHHOM JABHKEHUU
10 Ilepenauya uMIrysbca IpH B3aUMOJICHCTBUU TEI
11 TIIpeoOpa3oBaHHs SHEPrUU IIPU B3aUMOJICHCTBUN TEI
12 CoxpaHeHue UMITyJibca NMPU HEYIPYTOM B3aUMOJEHCTBUU
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13 CoxpaHeHHne MMITYJIbCA MMPH aOCOIIOTHO YIIPYTOM B3aWMOICH-
CTBUU
14 HaOnroneHne peakTUBHOTO IBIDKCHUS
15 CoxpaHeHue MexaHHMYECKOH dHEPTHH NpH cBOOOAHOM maneHuu 16
CoxpaHeHHE MEXaHMYECKOH SHEPruu IpH JABMXKEHHH Teja TOJ
JeHCTBUEM TNPYKUHBI
Jabopamopnvie padbomovt u onvimol
1 KoHcTpyHupoBaHue TpakTa Uil pa3roHa M JajbHeHIero paBHO- MEPHOTO
JBYDKCHUS IIapUKaA UITH TEIICKKH
2 OrmpeneneHue cpegHeil CKOPOCTH CKOIBXEHUS OpyCKa FIIH IBU- KCHUS
[IapyKa Mo HaKJIOHHOU MJIOCKOCTH
3 Onpenenenne yCKOPEHUsI TeJa PU PAaBHOYCKOPEHHOM JIBHYKE- HUU IO
HAaKJIOHHOU IIIOCKOCTH
4 VlccnenoBaHne 3aBUCHMOCTH ITyTH OT BPEMEHH ITPH PABHOYCKO- PEHHOM
JBIDKCHHUH 0€3 HayalbHON CKOPOCTH
5 IlpoBepka rUmoTE3bl: €CIM NPH PABHOYCKOPEHHOM JBHXECHUHU 0e3
HaYaJIbHOM CKOPOCTH IyTH OTHOCSTCS KakK psiJi HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE NMPOMEKYTKA BPEMEHH OAMHA- KOBBI
6 VccnenoBaHue 3aBUCHMOCTH CHIIBI TPEHHS CKOJBXECHHS OT CH-JIbI
HOPMaJIbHOTO J1aBJICHUS
7  Omnpenenenrne Kod(QQGUIHEHTa TPECHHUS CKOJIBXCHUS 8
OnpeneneHue KECTKOCTU NMPYKUHBI
9 OmpeneneHue pabOTHI CUJIBI TPEHUS NMPU PAaBHOMEPHOM JIBHIKE-HUU
TeJa M0 TOPU30HTAIBHON MOBEPXHOCTH
10 Omnpenenenne pa®OTHI CWIIBI YHNPYrOCTH HpH MOABEME Tpy3ac
HCI0JIb30BAHUEM HETIOJBMIKHOI'O U ITOJBHIKHOT'O OJIOKOB
11 M3yd4eHwne 3aKOHA COXpaHEHUS SHEPTUH

Pa3nen 9. MexaHuvecKue KOJIe0aHUS U BOJTHBI
KonebatensHoe nBmxeHne OCHOBHBIE XapaKTEPHCTHKH KoieOa- HU:
IIEPUOJ, 4YacTOTa, aMIUIMTyJa MaremMaTUdecKUd U NOpy>KUH- HBIU
MasiTHUKHU [IpeBparieHre sHEepruu Npy KoJieOaTeIbHOM JIBH- )KEHUU
3artyxatomue kojebanus BeiHyK1eHHbIe KosieOanuss Pe3oHaHc
Mexannueckue BoiaHbl CBoMcTBa MeXaHMYECKUX BOJH IIpo- noibHBIE U
NornepeyHble BOJIHBI [[JTMHa BOJIHBI U CKOPOCTH €€ pac-IpOCTpaHEHUS
Mexanuueckrue BOJIHBI B TBEPAOM Tele, celicMude-
ckue BorHEI (MC)
3Byk I'pomkocTth 3Byka m BbIcOTa ToHa OTpakeHue 3Byka WH-
(pa3ByK u yIbTpa3ByK
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Hemoncmpauyuu

1 HaGmroneune koneOaHMWl Tell MHOX NEWCTBUEM CHIBI TSKECTHH
CHJIBI YTIPYTOCTH

2 Habmronenne koneOaHnii rpy3a Ha HUTH U Ha IPYXKUHE 3

Hab6uroneHne BeIHYK/ICHHBIX KOJIeOaHUH U pe30HaHca

4 PacnipocTpaHeHHUE MPONOJIBHBIX U IONEPEYHBIX BOJIH (Ha MOJE-JIN)

5 Ha0moneHne 3aBUICUMOCTH BBICOTHI 3ByKa OT YacTOTHI 6

AKyCTHYECKUH pPEe30HAHC

Jabopamopnvie padbomot u onvimol

1 OmpeneneHue 4acTOTHlI M Iepuoja KoneOaHWH MaTeMaTHYeCKO- I'o
MasTHHUKA

2 OmpeneneHne 4acTOTH U ITepruoaa KoeOaH Py KUHHOTO Ma- SITHUKA

3 HccnenoBaHue 3aBUCMMOCTH NEpHOJa KOJIeOaHHUH MOABEIICHHO- TO K
HUTH TPy3a OT JUIMHBI HUTH

4 VccrnenoBaHue 3aBUCHMOCTH IIepHUOJia KOJICOAHWHM TPYKUHHOTO
MasiTHUKA OT Macchl I'py3a

5 TIpoBepka HE3aBUCHMOCTH TepHoJia KojebaHuil rpy3a, MoABe- HIEHHOTO
K HUTH, OT MaccChl Tpy3a

6 OmnbITE, OEMOHCTPUPYIOIIME 3aBHUCHMOCTh MepHoAa KosieOaHuil
NPYKUHHOTO MasiTHUKA OT MAaccChl Ipy3a U KECTKOCTU IPY->KUHBI

7 H3mepeHHe yCKOpEeHHUs] CBOOOTHOTO MaJeHHS

Paznen 10. DiekTpoMarHuTHOE 10JIe H 3J1€KTPOMATHUTHBIE BOJTHBI
ONeKTPOMarHUTHOE ToJie DJIEKTPOMAarHUTHbIe BOJNHBI CBOIiCTBa
aJeKTpoMarHuTHeIX BoiH Illkama »mexkTpoMarHUTHBIX BonH M-
M0JI30BAHNE 3JIEKTPOMArHUTHBIX BOJIH JUISI COTOBOW CBSI3U
DnexkTpoMarauTHas npupojia ceera CKopocTh cBeTa BomHOBBIE CBOMCTBA
cBera
Hdemoncmpayuu
1 CgoiicTBa 3JIEKTPOMArHUTHBIX BOJIH 2
BonHoBrsle cBoicTBa cBeTa
Jlabopamopnuvie pabomvr u onvimol
1 M3ydeHne CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH C TIOMOIIBIO MO-
OMIBHOTrO TeneoHa

Pasznen 11. CBeToBble AIBJIEHUS

JlyueBast monenbp cBeta Mcrounuku ceeta Ilpsmonuneiinoe pac-
npoctpanenne cBetra 3armenus Comnua u Jlyasr OTpaxkeHHne cBe- Ta
ITnockoe 3epkano 3aKkOH OTpPaKEHUs CBETa
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[Ipenomiienne cBera. 3akoH mpesoMiieHus1 cBera. [losiHoe BHY-
TpeHHEE OTpakeHWE CBeTa. VICronb30BaHWE MOJHOTO BHYTPEHHETO
OTPaXXECHUS B ONITHYECKUX CBETOBOAX.

JImmza. Xox mydeit B mua3e. OnTHdeckas cucremMa ¢oTroanmapa- Ta,
mukpockora u Tteieckona (MC). I'ma3 kak omnTHYecKash CHCTEMa.
BanzopykocTh 1 1albHO30PKOCTb.

Paznoxenue Oenoro ceera B criektp. OnbiTel HetoToHa. Croxke- HUe
CIIEKTPAJIBHBIX IBETOB. Jlucrepcust cBeTa.

Hemoncmpayuu

1.
2.
3.

O 0NN

10.
11.
12.

IIpsmonuHeiHOE pPacIpOCTPaHEHUE CBETA.

OTpakeHue cBera.

[TonyueHnne n300pa>keHUH B IJIOCKOM, BOTHYTOM M BBIITYKJIOM
3epKayax.

IIpenomiieHue cBeTa.

OnTU4eCcKuil CBETOBOI.

Xon nydeit B coOuparonieii JuH3e.

XoJ Iydel B pacCeuBarolIe JIUH3E.

[NomyueHnne n3006pakeHUH C MOMOIIBIO JIMH3.

[Ipunnun nefictBust poroamnmapara, MHUKPOCKONA M TEJIECKO-IIa.
Monaens riasa.

Pa3znoxxenue Genoro ceera B CHEKTP.

[Monydenue 6eyIoro cBeTa NMpHU CIOKEHUU CBETA Pa3HBIX LIBETOB.

JlabopamopHuvie pabomuvt u onvimol

1.

2.

[0

o)}

HccnenoBanme 3aBUCHMOCTH YIjla OTPAKEHHUSI CBETOBOTO JIy4aoT
yrJjia najeHusl.

M3ydeHne xapakTepHUCTHUK U300pa)KeHHUS IIpeIMEeTa B IIJIOCKOM
3epKaie.

. HCCJ’I@,E[OB&HI/IG 3aBUCUMOCTHU YyTJjia MPEJIOMJICHHS CBETOBOI'O JIy-4a

OT yTIJia MaJCHUsA Ha I'PAHULIC «KBO3AYX—CTEKIIO».

. INonmyueHnne nM300pakeHUH € MOMOIIBIO COOUPAOIIEH JIMH3BI.
. Onpenenenne GOKyCHOTO PacCTOSHUS U ONTHYECKOW CHIIBI CO-

Ouparomiei JTUH3HI.

. OneITEI IO PAa3JI0KCHUIO 0eJloro cBeTa B CIHCKTP.
. OneITHI 11O BOCIIPUATUIO IIBETA MMPEAMETOB IPHU UX Ha6J'IIOZ[eHI/II/I uepes

LBETOBBIE (PHIBTPHI.

Pa3nen 12. KBaHnTOBBIE SIBJIEHHUS

OmnwiTel Pesepdopna u mnaneTapHast MOJIelb atoMa. Moaenb aTo-Ma
bopa. Hcnyckanue wu norsyoiieHue cBera aromoM. Kautel. Jlu-
HeHJaThie CHCKTPHL.

PamnoaktuBHOCTh. Anb(da-, 6eta- u ramma-usnydeHus. Ctpoe- HUE
aToMHOTrO siipa. HykinoHHast Mosiens aTOMHOTO sijipa. MI30TomEL.
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PannoakTuBHbIE TpeBpalneHus. Ilepron momypacnana aTOMHBIX sAep.
SnepHble peaknuu. 3aKOHBI COXPAHEHUs 3apsiIOBOrO U MacCOBO-TO

yrces. DHEeprus CBsI3M aTOMHBIX siaep. CBsA3b Macchl M d2Hepruu. Peaxiiuu

cuHTe3a U AeneHus siaep. Mcrounuku sneprun Connua u 3831 (MC).
SnepHass sHepretuka. JleHcTBUS paaMOaKTHUBHBIX H3JIy4EHUII Ha

>kuBble opranu3mel (MC).
demoncmpayuu

. CekTpsI U3IIy4eHHS U MTOTIIOISHHSI.

. CHexTpsl pa3IMYHbIX Ia30B.

. Cextp Bomopona.

. HaGmiomenne tpekoB B kamepe Buiscona.

. Pabora cu€runka HOHU3UPYIOIINX U3ITYUYCHHUH.

. Peructpanus usnydeHHss NPUPOIHBIX MHUHEPAIOB M MPOAYK-TOB.

Jabopamopuvie padbomovrt u onvimol

1. HaGnroneHve CIUJIONIHBIX W JIMHEWYaThIX CHEKTPOB HM3ITyde-HUs.

2. UccnegoBaHue TPEKOB: U3MEPEHUE YHEPTUM YaCTULBI IO TOP-
MO3HOMY ITyTH (110 PoTorpadusm).

3. l3mepenne paauoakTUBHOrO (hoHa.

NUT A WN -

IHoBTOpHUTENBbHO-000011Ia01IMIT MOLYJIb

[ToBTOpUTETPHO-0000IMAOIINE  MOAYTs TpEeAHA3HAUYCH Uil CH-
creMaTH3alMd U OOOOIIEHUS MPEIMETHOTO COJIEpXKaHUS U OMbITa
JeATeNFHOCTH, MMPUOOPETEHHOTO MPU M3YYCHUU BCETro Kypca (Qu3u- Ko, a
TafoKe Ui MOATOTOBKH K OCHOBHOMY TOCYAapCTBEHHOMY 3K- 3aMEHY II0
(busuKke A1 00yJarOIINXCs, BEHIOPABIIUX 3TOT YU4EOHBII IpeaMET.

IIpu u3yyeHun AaHHOrO MOZYJISI PEaTU3YIOTCS U CUCTEMATU3U- PYIOTCS
BHUIIBI JIEATEIILHOCTH, Ha OCHOBE KOTOPBHIX OOECIIeYMBACTCS JOCTIKCHHE
MPEAMETHBIX U METANPEIMETHEIX IUIAHUPYEMBIX pe- 3yJIbTaTOB O0yUYCHUS,
(dhopMHUpyeTCsl eCTeCTBEHHO-HAY4YHAasi TPaMOT- HOCTh: OCBOCHHE HAayYHBIX
METOJIOB HCCJIEAOBAHUS SBJICHUW NPUPO- Abl U TEXHUKH, OBJIAJICHUE
YMEHHUSIMH OOBSCHATh (U3UYECKHE SB- JICHUS, NPUMCHSS ITOJTYYSHHEIS
3HaHU, pemarb 3aJ1a4u, B TOM YHMCJIE€ KayeCTBEHHBIE WU
SKCIIEPUMEHTAIbHBIE.

[IpuHuMNMaTbHO  AEATENBHOCTHBIA  XapakTep JaHHOro  pasjena
peanuszyeTcss 3a CYET TOrO0, YTO Y4allhecs BBINOJIHIIOT 3aJaHUs,B
KOTOPBIX UM Mpejiaraercs:
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6 Ha OCHOBE MOJIyYEHHBIX 3HAHHMU PACIO3HABATHL U HAYYHO OOBAC- HATH
¢dbusndeckne SBICHHUS B OKPYXKAIONMICH MPUPOJE M IOBCEI- HEBHOM
JKU3HH,

6 rCoIB30BaTh HAYYHBIE METOIBI HCCIICIOBAHUS (HU3HICCKHUX SIB- JICHUH,
B TOM YHCIIC ISl MPOBEPKH THUIIOTE3 U TOJIYYCHHUS TEOpe- TUYSCKHUX
BBIBOJIOB;

6 OOBSCHATH HAyJYHBIC OCHOBBI HamboJiee BaXKHBIX JOCTHXKEHUH CO-
BPEMEHHBIX TEXHOJIOTHI, HaIpUMeEp, MPAKTHUYECKOTO HCITONH30- BAHUSA
pa3JIMYHBIX UCTOYHUKOB DHEPTHHM HAa OCHOBE 3aKOHA Ipe- BpallleHUS U
COXpAHCHHSI BCEX M3BECTHBIX BUJOB SHCPIHUH.

Kaxkmass W3 TeM HOaHHOrO pasjelia BKIIOYACT 3KCIEPUMCEHTAIBLHOE
ucciuegoBaHue  oboOmiaromero — xapakrepa.  Pasmenm  3aBepmiaetcs
MPOBEACHUEM AUATHOCTHIECKOW W OIICHOYHOH pabOoTH 32 KypC OC-HOBHOM
IIKOJIBL.
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NNAHWPYEMBIE PE3YJIbTATbl OCBOEHUA
YYEBHOI'O NMPEAMETA «®U3UKA>»
HA YPOBHE OCHOBHOIO OBLLEF0 O5PA30BAHUA

Hsyyenne yde6HOro npeamera «dPu3uKa» Ha ypoOBHE OCHOBHOIO
o61Iero o6pa3oBaHUs JOJKHO 00eClHeuyrBaTh JOCTIKEHHUE CJIefyIo-
IIUX JIMYHOCTHBIX, METANPEJIMETHBIX U MPeJMETHbIX 00pa3oBaTeb-
HbIX Pe3yJIbTaTOB.

JMMHOCTHbIE PE3Y/IbTATDI

ITampuomuueckoe 6ocnumanue:

—IIposiBJIeHHE HHTepeca K UCTOPHUH U COBPEMEHHOMY COCTOSIHUIO
poccuiickol GU3UYECKOU HAYKH;

—IeHHOCTHOEe OTHOIIeHHe K JOCTH>KeHHUSAM POCCUHCKHUX Y4é- HbIX-
$U3UKOB.

I'pasicoanckoe u Oyxo8HO-HpAGCMEEHHOE 80CRUmMAHUE:

—TOTOBHOCTb K aKTUBHOMY y4aCTHIO B OOCYXXJEHHUU OOLIeCTBEHHO-
3HAYUMBbIX U 3TUYECKHUX NMPOO6JIEM, CBSI3aHHBIX C NPAKTUYECKUM
NpUMEHEeHHWEM AOCTHKEHUUN PU3UKY;

—O0CO3HaHUe BAXXHOCTU MOPAJbHO-3TUYECKUMX MNPUHIMIOB B Jed-
TeJIbHOCTH YYEHOTO.

Acmemuueckoe 6ocnumanue:

—BOCHPUATHE 3CTETUYECKUX KauyeCcTB GU3MIECKON HAyKU: eé rap-
MOHHUYHOIO MOCTPOEHHUS], CTPOTOCTH, TOYHOCTH, JIJAKOHUYIHOCTH.
Llennocmu nayunozo noznanus:

—O0CO3HaHUe LIeHHOCTU PU3NYEeCKON HayKH KaK MOIIHOT0 HHCTPY-
MeHTa IO3HaHUs MHUPA, OCHOBBI Pa3BUTHSI TEXHOJIOTUH, BaXKHeH -
LIEeN COCTABJSIOILEN KyJIbTYPhI;

—pa3BUTHE HAYYHOU JIIOG03HATEJBHOCTH, UHTEpeca K HCCIe0Ba-
TEeJbCKOU esATeJbHOCTH.

Dopmuposéanue Kyabmypbl 300P06b U IMOUYUOHATIbHOZO
onazonoayuus:

—O0CO3HaHMe 11eHHOCTH 6e3omacHOro o6pasa »XKM3HU B COBPEMEHHOM
TeXHOJIOTUYeCKOM MHpe, BaXKHOCTH NpaBUJ 6e30MacHOro NoBeje-
HMUSI Ha TPaHCIOpPTe, HA J0pPOrax, C 3JeKTPUYECKUM U TeIJIOBbIM
060py/ZI0BaHUEM B IOMAIIHUX YCJIOBUSAX;

—cpopMHUpPOBaHHOCTL HaBblKa pedJiekcuy, MpU3HAHUE CBOEro mpa-
Ba Ha OIIMOKY M TAKOT 0 ’Ke ITpaBa y APyroro 4yeJoBeKa.
Tpyooeéoe socnumanue:

—aKTHBHOE y4acTHe B pelleHWHU NpaKTHUYeCKHUX 3aJay (B paMKax
CeMbH, IIKOJIb], FOPOJa, Kpasi) TEXHOJIOTUYEeCKON U COLlMaJbHOMN
HanpaBJeHHOCTH, TpeOyIMX B TOM 4yHcle U GU3UYEeCKUX 3Ha-
HUH;
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—UWHTEpEeC K MPAKTUYECKOMY HU3y4YeHUI0 Npodeccui, CBA3aHHBIX
c PU3UKOM.

AKonozuueckoe eocnumanue:

—OpUeHTalUsl Ha NpuMeHeHUe GU3UIEeCKUX 3HAHUM [JIs1 pellleHUs
3a/1a4 B 06J1aCTH OKPYKaIOI e Cpe/ibl, IJIAaHUPOBAHUS OCTYNKOB
Y OIIeHKH WX BO3MOXHBIX NOCJIEACTBUH JIs OKpYKaWIel cpeabl;

—o0CO3HaHUe IJ106aJbHOr0 XapaKTepa 3KOJIOTUYEeCKUX MNpo6JieM
U IyTeH UX pelleHus.

Aoanmauus 00y4arOuezocs K U3MEeHIIOUUMCS YC106U-

AM COUUAIBbHOU U NPUPOOHOIL CPEeobl:

—NOTpPeGHOCTh BO B3aUMOJIEHCTBUM IPU BBINOJHEHUU HCCJEI0Ba-
HUU ¥ IPOEKTOB GU3NYeCKON HANIPABJIEHHOCTH, OTKPBITOCTD OINBITY
Y 3HAHUSAM JAPYTUX;

—MOBbIIlIEHHE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 NpaKTUYe-CKYIo
eI TeJIbHOCTb;

—NOO0Tpe6HOCTh B POPMUPOBAHUU HOBBIX 3HAaHUU, B TOM uucjae pop-
MYJIMPOBATh UJleH, NMOHSATHSA, TUNOTE3bl 0 QU3UYECKUX 06BEKTax
U SIBJIEHUSX;

—o0co3HaHue J1ePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIETEHTHOCTeHN
B 06J1aCTH QU3UKY;

—IJIJAaHMPOBAaHHUE CBOEro pPa3BUTHUSA B NMPUOOPETEHHMH HOBBIX QU3U-
YeCKHUX 3HaHUH;

—CcTpeMJiIeHHe aHaJIM3UPOBATh U BbISIBJIATh B3aUMOCBSI3U MPUPO- Abl,
o6lIecTBa U 3KOHOMUKH, B TOM 4YHCJE C UCIOJb30BaHUEM OH-
3WYeCKUX 3HAaHUH;

—OlleHKa CBOUX JeHCTBUH C YYETOM BJIUSHUS Ha OKPYKAIOUIYIO
cpeny, BO3MOXHbBIX IJI0O0aIbHBIX MOCJIEICTBUH.

METAMPEAMETHbIE PE3Y/IbTATbI

YHMBepcasibHble No3HaBaTe/lbHble AeﬁCTBMﬂ

bBa3zoeble nozuueckue oelicmeust:

—BBIABJISITh U XapaKTepPHU30BaTh CylLleCTBEHHbIe NMPU3HAKH OOBEK-
TOB (sIBJIEHUI);

—YyCTaHaBJUBAaTb CYLleCTBEHHbIN NPHU3HAK KJaccuPUKaLUU, OCHO-
BaHUs JIJ1s1 0606OIEeHUsS] U CDAaBHEHUST;

—BBISBJIATh 3aKOHOMEPHOCTU W NMPOTHUBOpPEYHsI B paccMaTpHBae-
MBIX paKTaxX, TaHHBIX U HaGJJII0eHUIX, OTHOCAIIUXCA K GU3nYe-
CKHUM SIBJIEHUSIM;

—BBbISABJISITh NPUYUHHO-CJIe/[CTBEHHbIE CBSI3U MPU HU3yUYeHUU GU3U-
YeCKUX SIBJIEHHH U MPOLIECCOB; JeJlaTh BBIBOJABI C UCIOJIb30BaHU-
eM JeAYKTHUBHBIX M WHAYKTHBHBIX YMO3aKJKYEeHWH, BbIJBUTAThb
TUIIOTEe3bl 0 B3aUMOCBS351X PU3UUECKUX BEJIUYUH;
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—CaMOCTOSITEJIbHO BBIOHMPATh CHOCO6 pelleHUs y4eO6HOU ¢uU3UYe-
CKOH 33/1a4¥ (CpaBHEHHEe HECKOJIbKUX BADUAHTOB pelleHHUs, Bbl- 6Op
HauboJiee MOAXOASANIEr0 C YUETOM CaMOCTOSATE/IbHO Bbl/I€JIEH- HBIX
KpHUTEepHUEBR).
ba3zoevle uccnedosamenrbckue oericmaeust:

—MHCI0JIb30BaTh BONPOChI KaK HCCAE0BATEJbCKUU HHCTPYMEHT
MO3HAHUSA;

—IMPOBOAUTH N0 CAMOCTOSITEJIbHO COCTABJEHHOMY IJIAHY OIMbIT, He-
CJIOXKHBIA (U3UYEeCKUI 3KCIepUMeHT, HeboJblloe HuccaefoBaHHe
dusnvecKoro siBJEHUS;

—OlleHMBaTh Ha MNPUMEHUMOCTb U JOCTOBEPHOCTb HHOpMAIHUIO,
MOJIYYEHHYIO B XO/ie UCCJIe/JOBAaHUS WU S9KCIIEPUMEHTA;

—CaMoCTOsITeJIbHO GOPMYJIHPOBATh 000OIIEHUS M BBIBOJABI IO pe-
3yJibTaTaM NPOBEAEHHOr0 HAaGJIOAEHHs, ONbITA, UCCAEI0BAHUS;

—INpPOTHO3UPOBATh BO3MOXHOE Ja/ibHeWIlee pa3BUTHE PU3UUYECKUX
MPOIECCOB, A TAKXe BbIABUTATh MPEJIOJIOXKEHUS 06 UX Pa3BUTUH
B HOBBIX YCJIOBUSAX U KOHTEKCTAaX.

Paboma ¢ ungpopmavyueii:

—IPUMEHSATH pa3JUdHbIe METO/Ibl, HHCTPYMEHTbI U 3aMpPOChI NPU
MOMCKe U 0TO6ope MHPOpPMALIMU WJIH JAHHBIX C YYETOM HpeEAJIO-
>KeHHOU yyeOGHOMN pU3NYEeCKOU 3aia4y;

—aHa/IM3UpOBaTh, CUCTEMATHU3UPOBATh M HHTEPIPETUPOBATH HH-
dopmManuio pa3IMUHbIX BUJIOB U GpOPM Mpe/ICTABIEHUS;

—CaMOCTOSITeJIbHO BEIGUPATh ONTUMATIbHYI0 GOpPMYy NpejcTaBJie- HUS
nHbOpPMalMU U UJIJIIOCTPUPOBATH pelllaeMble 3a/1a4U He-CJI0KHBIMHU
cXeMaMH, AuarpaMMaMu, MHOU rpadUKON U UX KOM- GUHALUSAMHU.

YHMBepcasibHble KOMMYHMKATMUBHbIE p,eﬁcmmn

Oowenue:

—B X0Jle 00CYXJeHUsI y4eOHOro MaTepuasa, pe3yJbTaToB JaGopa-
TOPHBIX paboOT U NMPOEKTOB 33a/laBaTh BOMPOCHI MO CYLIECTBY 00-
Cy’XJlaeMOU TeMbl M BbICKA3bIBaTh U/IeH, HalleJIeHHbIe Ha pelle- HUe
33/1a4U U NoJiepKaHue 6J1aroxkesaTeIbHOCTU OOIeHUS;

—COIOCTABJIAITh CBOU CYKJEHUS C CYXKJEHUSIMU JIPYTUX YYaCTHU-
KOB iajiora, 06Hapy>KUBaTh pa3Jjindyre U CXOACTBO MO3ULIHHI;

—BBIPaAXXaTh CBOIO TOYKY 3PEHHUsI B YyCTHBIX U IUCbMEHHBIX TEKCTAX;

—ny6JIMYHO TPEJICTaBJSTh Pe3yJbTaThl BHIMOJHEHHOT0 QU3UYECKO-
ro OMNbITa (3KCIMEPUMEHTA, UCCJIEIOBAHUSA, IPOEKTA).
Coemecmuasn oeametbrHocms (compyoHuuecmeo):

—IMOHUMATh U HCIO0JIb30BaTh NMpPEUMYyIleCTBa KOMaHJAHOU W WH/U-
BUAYaJIbHOU paboThl NpPH pelleHUH KOHKPETHOW ¢u3ndecKou
Mpo6JIEMBI;
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—INpPUHUMAThb LeJU COBMECTHOW [AeATeJbHOCTH, OPraHHU30BbIBAThb
JleHiCTBHUA 10 eé JOCTHXKEHHUIO: pacupefesiAiTb POJIM, 00CYXKIAAThb
MPOIECChl U Pe3yJIbTaThl COBMECTHON paboThl; 06061[aTh MHEHUS
HeCKOJIbKUX JIIOJlel;

—BBINOJHATb CBOI 4YacTb pPabOThbI, AOCTUrasg KadeCTBEHHOIO pe-
3yJbTaTa [10 CBOeMY HallPaBJIEHUIO U KOOPJAUHUPYS CBOU Jiel- CTBUSA
C APYTMMH YJeHaMU KOMaH/bl;

—OlLleHMBaTh KayeCTBO CBOEro BKJaJAa B OOLIMM MPOAYKT MO KpUTe-
pUsAM, CaMOCTOATEeJbHO CPOPMYJIMPOBAHHBIM yYaCTHUKAMHU B3a-
HMOJIeCTBUS.

YHMBEpPCA/IbHbIE PETYNATUBHbIE AEMCTBMA

Camoopzanuzayus:

—BBISIBJIATb NPOGJIEMBI B )KU3HEHHBIX U YYEOHbBIX CUTYaLUSX, TPe-
OYIOILIUX /15 pelieHUs] PU3NIEeCKUX 3HAHUY;

—OPUEHTHUPOBATbCA B PaA3JIMYHbIX MO/X0AAX MPUHSATUS pelieHun
(vHAMBUAYaNbHOE, IPUHSATHE PElleHus B IpyIIe, IPUHATHE pe-
LIEHWUH IPYyINoH);

—CaMOCTOSITEJIBHO COCTABJISITh AJTOPUTM pellleHUsA GU3UYEeCKOUu
3a/lauM WJIM NJIaHA MCCJIeIOBAHUS C YYETOM HUMEKIINUXCSA pecyp-
COB U COGCTBEHHBIX BO3MOXKHOCTEN, apryMeHTHPOBATh IpejJara-
eMble BApHUAHThI pellleHUH;

—JleJ1aTh BbIGOP U GpaTh OTBETCTBEHHOCTH 3a pellleHUe.
Camoxonmpons (peprexcus):

—/laBaTh aJIeKBAaTHYIO OIeHKY CUTYyal[M{ W NpeJJiaraTh IJaH eé u3-
MeHEeHHUS];

—O0G'BACHATh NPUYUHBI JJOCTHXKEeHUsI (HeJOCTUXKEeHUsI) pe3yJsIbTaToB
JlesITeJIbHOCTH, aBaTh OLeHKY TPUOOGPETEHHOMY OIBITY;

—BHOCUTb KOPPEKTUBHI B IeSITeJIbHOCTD (B TOM YHCJIEe B X0/, BbIINOJI-
HeHUs QU3HUYECKOTO UCCIEeIOBAHUS UJIU MPOEKTa) Ha OCHOBE HO-
BbIX OOCTOSITEJBCTB, U3MEHUBIUINXCS CUTYallUH, YCTAaHOBJIEHHBIX
OIKUOO0K, BOSHUKIIUX TPYHOCTEMH;

—OlLIEeHMBATh COOTBETCTBHE pe3y/bTaTa LieJU U YCI0BUSM.
Omoyuonanvuslii unmenieKkm:

—CTaBUTb ce6sl HA MECTO APYToro YeJ0BeKa B X0/l CIopa UJIH JIUC-
KyCCUU Ha HAay4YHYIO TeMYy, IOHUMaTbh MOTHUBBI, HAMEPEHHUS U JIO-
TUKY JPYTOro.

Ipunamue cedsn u opyzux:

—TMpHU3HABATh CBOE MpPaBO HAa OLIMOKY MPHU pellleHUH PpU3NIEeCKUxX

3a/1a4 WM B YTBEPXK/IeHUSIX HAa HAYYHbIe TEMBI U TaKOe€ JKe IIPaBo

Apyroro.
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NMPEAMETHbBIE PE3Y/IbTATbI

7 knacc

[IpeagMeTHbIE pe3yJsibTaThl HA 6a30BOM YPOBHE [J0OJ/DKHBI OTPaXKaTh
chOpMHPOBAHHOCTD ¥ 00y4alOLUXCA YMEHUM:

—MHCIOJIb30BaTh NOHATHUA: GU3UYECKHEe U XUMHUYeCKUe SIBJIEHUS;
HaAOJII0IeHU e, SKCIIEPUMEHT, MO/ieJib, TUIIOTE3a; €AUHUIbI PU3U-
4YeCKHUX BEJIMYHH; aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS Bellle-
cTBa (TBEpJOe, XKHUAKOE, ra3000pa3HOe); MEXaHUYECKOe JIBUXKEHHUE
(paBHOMEpHOE, HEPABHOMEPHOE, NPSIMOJIMHEHHOE), TPAaeKTOPUS,
paBHOAeMcTBYyIOLIAs cuJ, Aedopmanus (yrnpyras, IaacTuieckas),
HEBECOMOCTb, COOOIIA0IIUECHA COCYbI;

—pa3nuyathb ABJaeHUuA (Auddy3us; TenyjoBoe JBUKEHHE YaCTHI] Be-
1[eCTBa; paBHOMEepHOe /[IBM)KEHHE; HEpPaBHOMEPHOE [BUXKEHUE;
WHeplUs; B3aUMOJIEWCTBUE TeJ; paBHOBecHe TBEPABIX TeJ C 3a-
KpemnJIEHHOHN OCbI0 BpallleHHs; epejaya JaBJeHUs] TBEPABIMHU Te-
JIaMH, )KUJIKOCTSIMU 1 ra3aMy; aTMocpepHoOe JaBJeHHE; IJIaBa- HUe
TeJ; NpeBpalleHHUs] MeXaHUYEeCKOW 3HEepruy) N0 ONUCAHUI0 HX
XapaKTEePHBIX CBOMCTB M HAa OCHOBE ONBITOB, JEMOHCTPHUPYIO- LIUX
JlaHHOe PU3UYEeCKOoe sIBJIEHUE;

—pacno3HaBaTbh NpPOsIBJE€HHE H3YYEeHHBbIX QU3UIECKUX SBJIEHUNB
OKpY’KalollleM MUPE, B TOM UK CJie GU3UUECKHe SIBJIEHU B IPU- POJIE:
NMpUMepbl [JBW)XKEHHUS C PA3JIMYHbIMU CKOPOCTSIMU B JKUBOU U
HEXXHBOU NPUPO/E; AeCTBUE CUJIbI TPEHUS B IPUPOJ€ U TEXHU- KE;
BJIMSIHUE aTMOCOEPHOTO AaBJIeHUsI HAa XKUBOU OPraHU3M; 1J1a- BAaHUE
pbI6; pblYaru B TeJie 4YeJIOBeKa; IpPU ITOM MepeBOJUTH
MPaKTHYECKYI0 33Jadyy B Yy4eOHYI, BBIJEJATb CYylLleCTBEHHbIE
CBOMCTBa/NpuU3HAKU GU3NYECKUX SIBJIEHUH;

—OMNUCHIBAaTh U3y4YeHHbIe CBOWCTBA TesJ U PU3HYECKHUe sBJIEHUS, HC-
MoJib3ys GU3NYecKUe BeJUYHUHBI (Macca, 06'bEM, NIJIOTHOCTh Be-
L[ECTBA, BpeMs, yTh, CKOPOCTh, CPESHAS CKOPOCTh, CUJIA yIIPy-
rOCTH, CUJIa TSKECTH, BeC TeJia, CUJia TpeHUs, /laBJieHue (TBEpo-
ro TeJsa, )KUAKOCTH, ra3a), BbITAJKWBAIOIIAs CHUJIa, MEXaHHUYeCKasd
paboTa, MOIIHOCTD, IJIEYO CUJIbl, MOMEHT CHUJIbI, KO3PPUIUEHT
MOJIE3HOTO JeWCTBUS MeXaHW3MOB, KUHeTH4YecKass U MOTEeHLU-
asbHas dHEPTHS); IPH ONMCAHUHU NIPABUJIBHO TPAKTOBAaTh PpU3U-
YEeCKHH CMBICJ UCI0JIb3yEMbIX BEJIMUHH, UX 0003HAYEHUS U €U -
HUIbI GU3UYECKUX BEJHWYUH, HAXOAUTb (OPMYJibl, CBSI3bIBAIO-
He AAaHHY (PU3UYECKYI BEeJUYHHY C APYTHMH BeJIMYMHAMH,
CTPOUTH rpadyKHU U3YYEeHHBIX 3aBUCUMOCTEN PU3NIECKUX BEJIU-
YUH;

—XapaKTepUu30BaThb CBOWCTBA TeJ, pU3UYeCKHe SBJIEHUS U Mpoliec-
Cbl, ICNIOJIB3Y$I IPaBUJIA CI0XKEHUs CUI (BA0JIb OJHOU MPSIMO¥),
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3akoH ['yka, 3akoH [lackasis, 3akoH ApxuMeja, NMpPaBUJIO PaBHO-
Becus pblyara (6J/10Ka), «30/10TO€e NMPaBUJIO» MeXaHUKH, 3aKOH CO-
XpaHeHUs MeXaHW4YeCKOU 3Hepruu; NMpu 3TOM JAaBaThb CJIOBECHYIO
GOopMy/IMPOBKY 3aKOHa M 3alMCbIBaTh €ro MaTeMaTU4eCcKOe Bbl-
pakeHHUe;

—O00BsACHATL GU3NYECKHe sIBJEeHUs, Mpoleccbl U CBOWCTBa TeJ,
B TOM 4YHCJe U B KOHTEKCTe CUTyallud NPaKTUKO-OPHeHTHUPOBaH-
HOTO XapaKTepa: BbBIIBJATb NPUYHMHHO-CJe[CTBEHHbIE CBA3Y,
CTPOUTH 0O'bSICHEHUE U3 1—2 JIOTUYECKUX IIAroB C onmopor Ha 1—
2 U3y4eHHBIX CBOMCTBA QU3NYECKUX SIBJEHUH, PU3UIECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTY;

—pewaThk pacyéTHble 3a/layu B 1—2 [eiCcTBUSA, UCIOJb3ys 3aKOHBI
u bopMyJbl, CBsi3bIBawpInue ¢(u3NYecKHe BeJUYUHBI: Ha OCHOBeE
aHa/JM3a YyCJA0BUA 3aJa4d 3alMCblBaTb KpaTKoe YCJOBHe, MOJ-
CTaBJATh PU3UYEeCKHe BeJUYUHBI B GOPMYJbl U NMPOBOAUTH pac-
4ETbI, HAXOAUTH CIIPABOYHbIE JAHHbIE, HEOOXOUMbIe JJIs pelie-Hus
3a/a4y, OLleHWBATb peaJUCTUYHOCTb NOJy4eHHOU ¢usnde- CKOH
BeJIMYUHBI;

—pacno3HaBaTh NPO6JIEMbl, KOTOPble MOHO PEIIUTh NPU MOMOLIU
$u3NYecKUX MeTO/0B; B ONHCAaHUU HCCJe[J0BaHUA BbIAEJNATh Npo-
BepsieMoe TMpeANoJioXKeHWe (rumoresy), pasjddyaTb U HHTepIpe-
THPOBAaTh MOJIYyY€HHBIA pe3yJ/bTaT, HAXOJWUTb OIIMOKH B XOJe
ONBITA, AeJ1aTh BBIBO/bI [10 €T0 pe3y/bTaTaM;

—IPOBOAUTL ONBbITHI MO HaOJIOJeHNI0 (QU3UYeCKUX SABJIEHUHN WU
dusnyecknx CBOMCTB Tea: GOPMyJMPOBATH NPOBEpsSEMbIE TMpeEJ-
MI0JIOXKEeHHUS], COOUPATh YCTAHOBKY U3 NpeJJIOKeHHOro 060py/0Ba-
HMs$, 3alIMCBbIBATh X0/, ONbITa U GOPMYJIUPOBATh BbIBOJBI;

—BBINOJIHATh NpPsSIMble U3MEPEHHUS PACCTOSAHUS, BpEMEeHH, MacChl
TeJsa, 06'bEMA, CUJIbI U TeMIlepaTyphl C UCNOJb30BaHUEM aHaJIOrO-
BbIX U IMPPOBLIX NIPUOOPOB; 3aIMCbIBAaTh NOKa3aHUs NPHUOGOPOB
Cy4éTOM 33/laHHOU a6COJIFOTHOM MOTPEIIHOCTU U3MEPEHUH;

—IpOBOAUTL MCCJeJj0BaHHE 3aBUCHUMOCTH OJHOW (U3NYECKOH Be-
JIMYMHBI OT JPYTrod C MCNOJb30BaHHEM MNPSAMBbIX M3MepeHUU (3a-
BHUCHMMOCTH NYTH PaBHOMEPHO JBWXYIErocsad Teja OT BpeMeHH
ABWXXEHUA TeJa; CUJIbl TPEHHUS CKOJIbXKE€HUS OT CHJbl JaBJIeHUS,
KayecTBa 06pabOTKH MOBEPXHOCTEHM TesJ U He3aBUCHMOCTHU CHJIbI
TPeHHUd OT IJIOLAAM CONMPUKOCHOBEHHUS TeJ; CUJIbl YIPYyroCTH OT
YIUJIMHEHUs NPYKXUHBI; BBITAJKUBAWOILEA CUIBI OT 06'bEMa MOTPY-
>KEHHOM YacCTH TeJla M OT MJIOTHOCTH XUJKOCTH, €é He3aBHUCUMOCTHU
OT MJIOTHOCTH TeJa, OT IJyOUHBI, HA KOTOPYIO NOTpPYKEHO TeJIo;
YCJIOBUH IJIaBaHUS TeJI, YCJIOBUHA PaBHOBECHS pblyara U GJIOKOB);
y4acTBOBaTb B IJIAHUPOBAaHUU Y4eOGHOTrO HCCJe[0BaHUsA, COOU-

26 Paboyasa nporpamma



paThb YCTAHOBKY U BBINOJIHATbL U3MEPEHUs], Caeays npeayioKeH-
HOMY mJIaHy, UKCUPOBATH Pe3yJ/IbTaThl MOJYYEeHHOH 3aBUCUMO-
cTU GU3UYECKUX BEJIUYHUH B BU/JIe TPE/IJIO’KEHHBIX TabJIUI| U rpa-
PUKOB, JlesiaTh BBIBO/IbI 10 pe3yJibTaTaM HCCIeJ0BaHUSI;

—INpPOBOAUTh KOCBEHHble HU3MepeHUsT PU3NYEeCKUX BeJUYUH (MJI0T-
HOCTb BeIlleCTBA XXUJKOCTHU U TBEPAOTO TeJia; CUJia TPEHUSI CKOJib-
>KEHUsl; laBJeHHe BO3/yxa; BbITAJKHUBAIOIASA CHUJIA, JEHCTBYIO-
1[asi Ha MOTPYKEHHOE B XKUJKOCTb TeJ10; KO3pPUIMEHT Noe3HO-
ro JelCTBUA MNPOCThIX MEXaHU3MOB), CjeAys MpeJJoKeHHOMN
UHCTPYKIMU: TIPU BbITIOJIHEHUH U3MEPEHUN COOUPATh IKCIEPU-
MEHTAJIbHYI0 YCTAHOBKY U BBIUYMC/STh 3HaUYeHHe UCKOMOH BeJn-
YUHBI;

—Co6JIIJaTh NMpaBuJa TeXHHUKU 0e30MacHOCTH NMpHU paboTe c Jyabo-
pPaTOpPHBIM 060pPY/IOBAHUEM;

—yKas3bIBaTh NPUHIUIBI JAEUCTBUS NOPUOGOPOB U TEXHUYECKUX
YCTPOHCTB: BeChl, TEPMOMETP, AUHAMOMETP, COOOIAIINECS CO-
cyabl, 6apoMeTp, pblyar, NIOABHKHbBIN U HENOJBU>KHbIN OJI0K, Ha-
KJIOHHAas JIOCKOCTh;

—XapaKTEepPU30BaTh NPUHIUIBI JAeHCTBUS H3YYEHHBIX MPUOOPOB U
TEeXHUYECKUX YCTPOUCTB C OMOPOU HA UX OMUCAHUSA (B TOM UYHC-JI€:
MOAUIUITHUKH, YCTPONUCTBO BOJONPOBOJA, THAPABJIUYECKHUNA TIpeECC,
MaHOMETP, BBICOTOMED, MOPITHEBOU HACOC, apeoOMeTp), UC- NMOJIb3yH
3HaHUSA O CBOHCTBax GU3UYECKHUX SIBJEHUH U HeOoO6XO0JU- Mble
¢du3nvecKkre 3aKOHbI U 3aKOHOMEPHOCTH;

—NOpPUBOJUTHL NpPUMepPHl / HaXOAWTh HHPOpPMAIMI0O O NpUMepax
MPaKTUYECKOTO HCIOJb30BaHUsA (GU3UYECKUX 3HAHUU B TMOBCEJ-
HEBHOMW XU3HU JJis obecliedeHUs] 6e30MaCHOCTH NMpPU obpalleHuu
C mpubopaMH U TEXHUYECKUMH YCTPOHWCTBAaMH, COXpPAaHEHUs 3/10-
POBbSl U COGJIIO/IEHUS] HOPM 3KOJIOTUYECKOT0 MOBEJIEHUSI B OKpY-
»Karolel cpene;

—OCYILIEeCTBJISITh OTOOP UCTOYHUKOB MHPoOpManuu B ceTu MHTepHeT
B COOTBETCTBUU C 33JlaHHbIM MOWUCKOBBIM 3alpoCOM, Ha OCHOBe
WMeIUINXCS 3HAHUU U Ny TEM CpaBHEHHUsI Pa3JIMYHbIX UCTOYHU- KOB
BbIAEJATh UHPOpPMAIHMIO, KOTOpas SIBJSETCA NPOTUBOPEYH- BOH
WUJIK MOXKET GbITh HEJOCTOBEPHOMU;

—MWCI0JIb30BaTh NMPU BBINOJHEHUN Y4YeGHBIX 3aZlaHUM Hay4HO-IO-
NyJSAPHYIO JIHTepaTypy (PU3HUUECKOro cojep’KaHUs], CIpPaBOYHbIE
MaTepHasibl, pecypcbl ceTHu WHTepHeT; BJyaJleTb NMPUEMaMH KOH-
CNeKTUPOBAHUSA TEKCTa, Npeobpa3oBaHusA WHPOpMaUU U3 OJHOU
3HAKOBOU CUCTEMBI B JIPYTYIO;

—co03/1aBaTb COGCTBEHHbIE KPAaTKHe MHUCbMEHHbIE U YCTHBIE COOGIIe-
HUs Ha OCHOBe 2—3 MCTOYHUKOB UHOpManuu GU3INYECKOTO CO-
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JeprKaHHs1, B TOM 4McJle yGJUYHO JleJlaTh KpaTKHe COOGIIeHMs O
pe3yJibTaTaxX MPOEKTOB WM Y4eOHBbIX HCCIeJ0BaHUM; IPH 3TOM
rPpaMOTHO HCNOJIb30BaTh U3y4YeHHbIH MOHATUHWHBIN annapaT Kyp-
ca $U3UKH, CONPOBOXKAATH BBICTYIIJIEHHE Ipe3eHTalel;

—IpHY BBINOJHEHUU Y4YeOHBIX NMPOEKTOB U MCCJIeJ0BaHUM pacnpepe-
JIITb 00SI3aHHOCTHU B TpyIIle B COOTBETCTBUU C IOCTABJIEHHBIMU
3a/layaMy, CJIeJUTh 3a BbIIIOJIHEHUEM IJIaHa JeCTBUMN, aJleKBaT-HO
OlleHHBaTb COOCTBEHHBIA BKJaJ, B [eATeJbHOCTb TpYIIbI; BbI-
CTpanBaTb KOMMYHHMKaTHBHOe B3aHWMOJleHiCTBUe, YUYUTbIBAasd MHe-
HHU e OKpY>KaIoIIHX.

8 knacc

[IpesMeTHbIE pe3y/bTaThbl HA 6a30BOM YPOBHE JOJIKHbI OTpPaXKaTh
chOpMHUPOBAHHOCTD ¥ 00yYaKOLUXCA YMEHUM:

—HCII0JIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ], TENJIOBOE
JABH>KeHHe aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUS BelleCcTBa,
KpHUCTa/JJINYeCKHe U aMop¢Hble TeJa, HACBhIIeHHbIH U HeHachbl-
LEHHBbIH Map, BJAXKHOCTb BO3/JyXa; TeMIepaTypa, BHYTPEHHSA
3Heprusd, TeNJOBOH JBUraTeJb; 3JIeMeHTApPHBbIN 3JIeKTpUYEeCKUUN
3aps/, 3JeKTpUYecKoe IoJie, IPOBOAHUKU U AU3JIEeKTPHUKH, MO-
CTOSIHHBIN 3JIEKTPUYE€CKUH TOK, MarHUTHOE N 0JIE;

—PpasjnyaTh ABJeHUA (TeNJoBOe paclliMpeHHe/cxXaTHe, TenJole-
pefaya, TENJIOBOEe PAaBHOBECHE, CMauyMBaHUe, KallU/LJISIDHbIE SIB-
JIeHUsd, McllapeHHe, KOH/leHcallys, [J1aBJleHue, KpUCTalInu3anus
(oTBepAeBaHMe), KHUIIeHMHe, TellJlonepejada (TeNJONPOBOAHOCTD,
KOHBEKI[UsI, U3JIYYEeHHE); IJIEKTPU3aLUA TeJ, B3aUMOJEeNCTBUE
3apsAJ0B, AeHCTBUS 3JIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKa-
HUe, B3aUMO/JlelICTBMe MarHUTOB, JleliCTBUe MarHUTHOI'O NOJIsiHa
NPOBOJAHUK C TOKOM, 3JeKTPOMarHuTHass WHAYKIHs) MO OMNU-
CaHHIO UX XapaKTEPHBIX CBOWCTB U HAa OCHOBE ONBITOB, JIEMOH-
CTPUPYIOUIUX JaHHOe GU3UYECKOE SIBJIEHUE;

—Ppacno3HaBaTh IPOsSIBJIEHHE H3YYEHHBbIX GU3WYECKUX SBJIEHUU
B OKpY>KalollleM MUpe, B TOM 4ucje pU3NYecKHe sIBJIeHUs B IPU-
poJie: MOBEPXHOCTHOE HaTsKeHUe W KalUWJJIApHble ABJIeHHUA B
NpUpoJe, KPUCTA/JIBI B IpUpoe, usaydenue CosiHLa, 3aMep3a-
HUe BOJOEMOB, MOpCKHe OpH3bl, 06pa3oBaHUe POCHI, TYMaHa,
HHesl, CHeTa; 3JIeKTpUUYeCKHe siBJieHUs B aTMocdepe, 3JIeKTpUUe-
CTBO >KUBBIX OPTaHU3MOB; MarHUTHOE oJie 3eMJy, peid mosro-
COB, pOJIb MarHUTHOTO MOJIAA AJIS1 >KU3HU Ha 3eMJie, MOJITPHOE CH-
sIHUe; IPU 3TOM IepeBOAUTh NPAKTUUYECKYIO 3a/a4y B y4eOHYIO,
BBIJIEJISITh CylLlleCTBEHHbIe CBOMCTBA/MPU3HAKU PU3NIECKUX SIB-
JIEHUH;
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—ONHKChIBaTb U3yYeHHble CBOWCTBA Tes U QHU3UYeCKHe sIBJIeHUS, HC-
nosb3yss ¢u3nyYecKHe BeJUYUHBbl (TeMIepaTypa, BHYTpPeHHAA
3Heprus, KOJN4YeCcTBO TEIJIOThI, YAe/bHas TENJIOEMKOCTb Bellje-
CTBa, yeJibHas TeNJOTa IJIaBJIeHUs, yAe/bHas TeljoTa Napooo-
pasoBaHus, yJAesbHas TelJoTa CropaHUs TOIJIHWBA, KO3PHUIU-
€HT I10JIE3HOT0 JeHCTBUA TelJIOBOW MallMHBbI, OTHOCHUTE/JbHAsA
BJIQXXHOCTb BO3/JyXa, 3JIeKTPUYECKHUH 3aps/J, CHUJa TOKa, 3JIeK-
TpHUUYeCKOoe HaNpshKeHHe, CONPOTUBJIEHHE NPOBOAHUKA, YAe/lbHOe
CONPOTHBJIEHHE BellecTBa, paboTa U MOLIHOCTb 3JIEKTPHUYECKOTO
TOKAa); MpPHU ONHWCAHUU IPABUJBHO TPAKTOBATh (PU3INUYECKUU
CMBICJI UCIIOJIb3YEMbIX BEJIMYHNH, 0003Ha4YeHUs U eJUHULbI PU3U-
YeCKUX BeJIMYMH, HaX0AUTb (GOpPMYJibl, CBA3BIBAKOIINE JAHHYIO
$u3nYecKy0 BeJIMUUHY C JPYTMMH BeJUYHMHAMH, CTPOUTH rpadu-
KW U3y4YeHHbIX 3aBUCUMOCTeN PU3NIECKHUX BEJIUYUH;

—XapaKTepHU30BaTb CBOMCTBA TeJ, PU3HUYECKHe SABJEHHS U INpOo-
L1eCChl, UCNO0JIb3ysl OCHOBHbIE MOJIOXKEHUSA MOJIEKYJIAPHO-KUHETHU-
YeCKOW TeOpUM CTPOEHHA BellleCTBa, NIPUHIMUI CyNepno3nuL U Io-
Jell (Ha Ka4yeCTBEHHOM yYpPOBHe), 3aKOH COXpaHeHUud 3aps/ja, 3a-
koH OmMma pgusa ydacTka nend, 3akoH Jlxoyns—JleHna, 3akoH
COXpaHEHHUsI SHEPTUH; NIPU 3TOM [JlaBaThb CJIOBECHYI0 GOPMYJIHPOB-
Ky 3aKOHa U 3alIUChbIBATh €ro MaTeMaTHU4YeCKOe BbIpaXKeHHUE;

—O006BACHATb QU3NYECKHe Mpolecchl U CBONCTBA TeJ, B TOM 4MCJe
U B KOHTEKCTe CUTyallM¥l NPaKTHUKO-OPHUEHTHPOBAHHOIO XapaKTe-
pa: BBIABJATH NPUYMHHO-CJEACTBEHHble CBA3H, CTPOUTH 0ObsAC-
HeHUe U3 1—2 JIOTHUYeCcKUX UIaroB € onopod Ha 1—2 u3y4YyeHHBbIX
cBOMcTBa GU3NYECKUX SABJIEHUH, PU3NYECKUX 3aKOHOB HJIM 3aKO-
HOMEPHOCTEeWH;

—pelaTh pacyéTHbIe 3aJa4U B 2—3 AeHCTBUSA, UCII0J1b3y 3aKOHBI
U GopMyJibl, CBA3bIBaKOIIMe PpU3NUECKHE BEJIMUMHBI: HA OCHOBE
aHa/IM3a yCJIOBUA 33Ja4M 3alMCbIBaTh KpaTKoe YCJIOBHE, BBIFAB-
JISITh HeJJOCTAaTOK JaHHBIX /[ pellleHUs 3a4a4H, BbBIOMPaTh 3aK0-
HbI 1 $OpPMYJibl, HEOOXOUMbIe /14 e€ pelleHHs], TPOBOJUTH pac-
4EThbl U CPAaBHHUBAThb NOJIyieHHOEe 3HaYeHHe U3NYEeCKOH BEeJUYH-
HBbI C U3BECTHBIMHU JJAaHHBIMY;

—pacno3HaBaTh Npo6JieMbl, KOTOpble MO>XHO PEeIIUTb NPU MOMOLIU
du3NYEeCKUX METOM0B; WCIOJIb3ys ONHUCAaHHE HCCIe[0BaHUs, BbI-
JleJIsITh IIpoBepsieMoe IpeJloJI0KeHUe, OLleHUBaTh NMPaBUJIbHOCTb
nops/iKa NpoBe/leHUs UCCIeJ0BaHuUs, JeaTh BbIBOJbI;

—IpPOBOAUTL ONBITHI MO HAOJIIOJEHUI0 (PU3UYECKUX SBJIEHHUH WU
dusnyecknx CBOUCTB Tes (KanWJUISSpHBbIE SIBJIEHUS, 3aBUCHMOCTH
JlaBJleHHsl BO3/yXa OT ero 06'béMa, TeMnepaTyphbl; CKOPOCTH Ipo-
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Ilecca OCTbIBaHHUSI/HarpeBaHHUs MPH U3JYYEeHHU OT I[BeTa H3Jy-
YaloleH /morJolamileld MOBEepPXHOCTH; CKOPOCTb HCMAapeHUs BO-
OBl OT TeMIepaTypbl XUJAKOCTU M IJIOIAJAM €€ TMOBEPXHOCTH;
3JleKTpu3alysi TeJl U B3aUMOJIEMCTBUE 3JEeKTPUUYECKHUX 3apsiJloB;
B3aUMO/JIECTBUE TMOCTOSIHHBIX MarHWTOB, BU3yaJjiM3allUs Mar-
HUTHBIX [10JIed NOCTOSAHHBIX MAarHUTOB; JJEUCTBUSI MATHUTHOTO I0JIs
Ha NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOW- CTBa
3JIeKTpOoJABUTATES MMOCTOSTHHOTO TOKa): dopmyarupoBaThb
NpoBepsieMble MPEAIOJIOXKEHUS], COOUPATh YCTAHOBKY U3 MpeaJio-
JKEHHOTO 00O0pY/JO0BaHHUSA; OMUCHIBATH XOJ ONbITa U POPMyIHUpPO-
BaTbh BbIBO/IbI;

—BBbINOJIHATL MNpsiMble HW3MepeHUs TeMIlepaTypbl, OTHOCUTEJbHOMU
BJIQXKHOCTHU BO3/[yXa, CUJIbl TOKA, HANIPS>KEHUS C UCIOJIb30BaHU-
€M aHaJIOTOBBIX NPHUOGOPOB U JAATYUKOB PU3UYECKHUX BEJIMUUH;
CpaBHUBATh pe3yJibTaThl U3MEPEHUN C yYETOM 3aJaHHOU abco-
JIIOTHOM MOTPELIHOCTH;

—NOpPOBOAUTHL HCCJEJOBAHHE 3aBUCHMOCTH OJHOU (GU3NYECKOH Be-
JIMYUHBI OT APYrod C UCHOJIb30BaHHWEM MNpPsSMbIX U3MepeHUH (3a-
BUCUMOCTb CONPOTHBJIEHUA NPOBOJAHUKA OT €ro AJIMHBbI, MJI0LAaAU
MOMEPEYHOr0 CeYeHUsI U YAeJbHOr0 CONMPOTUBJIEHUS BellecTBa
MPOBOJHHKA; CUJIbl TOKa, UAYLIEro yepe3 MPOBOJHUK, OT Hamps-
>)KEeHUsI Ha MPOBOJHUKeE; HCCeJlOBaHUe IMOCJeN0BaTeJbHOr0 U Ma-
paJlJIeJIbHOTO COeJJUHEHUH MPOBOJAHUKOB): IJIAHUPOBATh UCCJIE/0-
BaHUe, COOUpATh YCTAHOBKY U BBINOJHATb U3MepeHUs, caeays
NpeAJo’)KeHHOMY IJaHy, GUKCUPOBATh pe3y/bTaThl MOJy4YeHHOH
3aBHUCHUMOCTH B BU/Jle TaOJIHI U rpadUKOB, JleJIaTb BbIBOJIbI 110 pe-
3yJIbTaTaM MCCJelOBaHUS;

—INOpPOBOAUTb KOCBEHHble U3MepeHUs1 PU3UYECKUX BeJUUYUH (YAesb-
Hasgl TeIMJIOEMKOCTb BelleCcTBa, CONPOTHBJIEHHWE MNPOBOJHHUKA, pa-
60Ta U MOINHOCTh 3JIEKTPUYECKOT0 TOKA): IJIAHUPOBATh HU3Mepe-
HHS, COGUPATh IKCIIEPUMEHTA/bHYI0 YCTAaHOBKY, ClaeAys MpeaJso-
>)KEHHOU MHCTPYKIUH, U BBIYUCISATh 3HaueHUe BEJIMYHUHDI;

—Co0JIIJIaTh NMpaBUJa TEXHUKH 06e30MacHOCTH NMpHU paboTe c Jyabo-
paTOpPHBIM 060Py/lOBaHUEM;

—XapaKTepU30BaTh NPUHIUIbI JeHCTBUS H3YUYEHHbIX NPUOOPOB U
TeXHUYECKHX YCTPOUCTB C ONMOPON HA MX OMHCAHUSA (B TOM YHUC-JIe:
cUcTeMa OTOIJIEHHWS [JIOMOB, TUrpOMeTp, MapoBas TYpOUHA,
aMIlepMeTp, BOJbTMETpP, CYETUUK 3JEKTPHUUECKOU 3HEpPTruH, 3JieK-
TPOOCBETUTEJIbHbIE MMPUOOPHI, HArpeBaTeJbHbIe 3JIEKTPOIPHUGOPHI
(mpuMepbl), 3JIEKTpUYECKUEe TMpPeAoXpaHUTENH; 3JEeKTPOMarHUT,
3JIEKTPOJBUTATE/b IOCTOSIHHOTO TOKAa), UCIO0JIb3ysl 3HAHUS O
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cBoMcTBax GU3MUECKHUX SIBJIEHHUH U Heob6XoAuMble PpU3NYeCKHe
3aKOHOMEPHOCTH;

—pacno3HaBaTh NPOCTble TeXHUYECKHE YCTPOMCTBA U U3MEPUTEJb-
Hble MPUOOPHI 10 CXEMaM U CXeMaTUYHbIM PUCYHKaM (3KUIKOCT-HbIH
TepMOMETp, TepMOC, IMCUXPOMETp, TUIPOMeTp, [JABUraTesb
BHYTPEHHETr0 CrOpaHUs, 3JIEKTPOCKOI, PEOCTaT); COCTABJAThH CXe-
MBI 3JIEKTPUUECKHUX IleTeH C MOCJIe/[0BATEJbHBIM U NapaJljiesib- HbIM
coeJUHEHUEM D3JIEMEHTOB, pasJjidyas YCJ0BHble 0003HaYeHUs
3JIEMEHTOB 3JIEKTPUYECKUX IEMNEw;

—NOpPUBOJUTH MPUMEPHI/HAX0AUTh UHPOPMAIUIO 0 MPpUMepaxX MpakK-
TUYeCKOT'0 MCNOJIb30BaHUA QU3MYECKUX 3HAHUW B MOBCEJHEBHOU
»)KM3HHU JJ1s1 obecriedeHUsi 6€3011aCHOCTU MPHU O06pallleHUH ¢ mpubo-
paMM M TeXHUYECKUMH YCTPOWCTBAaMH, COXPAHEHHUS 3/10pPOBbA
U COGJIIOJIEeHHSI HOPM 3KOJIOTUYEeCKOro NMOBeleHHUsI B OKpy»Kaloleil
cpeze;

—OCYIIEeCTBJSATh MOUCK HWHbOpManuu QU3NYECKOr0 COJlepKaHus
B ceTu MHTepHeT, HA OCHOBe UMEIOUIUXCA 3HAHUW M NMYTEM CpaB-
HEeHHUsl [JONOJIHUTEJbHbIX HCTOYHUKOB BbIJeJATh HHOOpPMaLUIO,
KOTopas SBJISETCS MPOTHBOPEYUBOU WUJH MOXKET ObITh HEAOCTO-
BEpHOH;

—MUCNO0Jb30BaTh NPH BBINOJHEHUU yUeOHBIX 33aJJaHUN HAy4YHO-IIO-
NyJASpHYIO AUTepaTypy GU3UUECKOT0 COAepKaHHUsl, CHPaBOYHbIe
MaTepuasbl, pecypcel ceTu HWHTepHeT; BJaJeTb NPUEMaAMHU
KOHCIIEKTUPOBAaHUS TEKCTa, Npeob6pa3oBaHUsA WHPOpMaALUU U3
O/JHOU 3HAKOBOU CUCTEMBI B JIPYTyIO;

—Cco3/7laBaTh COOCTBEHHbIE MMCbMEHHbIE U KPaTKHe YCTHBIe COoOobIIe-
HHUf, 060011a9 MHGOPMALIMIO U3 HECKOJIbKUX UCTOYHHUKOB (PHU3HU-
YeCKOro cofiep:KaHUsl, B TOM 4UCJe NMyOJUYHO NpeJSCTaBIAATh pe-
3yJIbTAThI IPOEKTHOU UJIU UCCIE0BATEIbCKOU JeATeJbHOCTU; IPHU
3TOM IPaMOTHO HCIOJIb30BaTh U3YYEHHBIA NOHATUHHBIN an- mapatT
Kypca QU3HKH, CONPOBOXKAATh BhICTYIJIEHHUE NIPe3eHTa-uel;

—IpU BBINOJHEHUU Y4YeOHBIX NPOEKTOB U UCCIejoBaHUU usuye-
CKUX MPOLIECCOB pacnpenesiTbh 0613aHHOCTH B TPYIIe B COOTBET-
CTBHM C IOCTaBJIEHHBbIMHU 3aZjayaMH, CJAeJUTb 3a BbINOJHEHUEM
IJaHa JAeUCTBUH U KOPPEKTHUPOBATb €ro, aJleKBaTHO OlleHUBAThb
COOGCTBEHHBIN BKJIAJ B JleATEJbHOCTh TPYIIbI; BBICTPAUBATh KOM-
MYHUKAaTUBHOE B3aMMOJIEMCTBUE, NPOSBJss TOTOBHOCTb paspe-
maTh KOHQIUKTHI.
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9 knacc

[IpesMeTHbIE pe3y/bTaThbl HA 6a30BOM YPOBHE JOJIKHBI OTpaXKaTh
chOpMHUPOBAHHOCTD V¥ 00yYAKOLUXCA YMEHUH:

—MWCIO0JIb30BaTh IMOHATUS: CUCTeMa OTCYéTa, MaTepHa/ibHasA TOYKa,
TPAeKTOpHs, OTHOCHUTEJbHOCTb MeXaHHW4YeCKOTO J[BWXXeHHU:d, [e-
dopmanusa (ynpyras, mJacTU4ecKasi), TpeHHUe, IEeHTPOCTPEMHU-
TeJIbHOE YCKOPEeHHE, HEBECOMOCTD U IIeperpy3KHy; LeHTpP TsKe- CTH;
abCcoJIIOTHO TBEpJAOe TeJso, LEHTp TsXKeCcTH TBEPJOro TeJa,
paBHOBecHe; MeXxaHHU4YeCKHe KOoJieOaHUs U BOJIHBI, 3BYK, MHQpa3-BYK
U yJbTPa3BYyK; 3JIeKTPOMarHUTHbIe BOJIHbI, IIKaJja 3JIEKTPO-
MarHUTHBIX BOJIH, CBeT, 6JHM30PYKOCTb W JAJbHO30PKOCTH, CHEK-
Tpbl UCNYCKaHUS U NOTIJIOLLeHUd; aabda-, 6eTa- U raMMa-usayde-
HMs1, U30TOIBI, /lepHas 3HepTreTHKa;

—pa3an4yaTh sBJeHUS (paBHOMEpPHOE M HepaBHOMEpPHOE MPsIMOJIU-
HellHOe JBH)XeHHe, PaBHOYCKOpPeHHOe MPsSMOJIMHENHOe JBHXe-
HMe, CBOOO/HOE NaJleHue TeJs, pABHOMEePHOe JBW)XeHHE 10 OKPYXK-
HOCTH, B3aUMOJIEMICTBUE TeJ, peaKTUBHOE /JBH)XEHHe, KoJieba-
TeJIbHOE JIBIXKEHHUe (3aTyxalolre U BbIHYK/IeHHbIe KoJiebaHUs1),
pe30HaHC, BOJIHOBOE JIBHKeHHe, OTpakeHH e 3ByKa, NPSAMOJINHEHN-
HOe pacnpocCTpaHeHHe, OTpakeHHe U IpesioMJIeHUe CBeTa, MoJI-
HOe BHyTpeHHee OTpaKeHHe CBeTa, pasjoxeHUe 6eJsloro cBeTa
B CIEKTP U CJ0KEHHe CIIeKTPaJIbHBIX [[BETOB, JUCIIEPCHUS CBETA,
ecTeCTBEHHasi pPaJlMOAaKTHUBHOCTb, BO3HHKHOBEHHE JIMHEHYaTOro
CIleKTpa M3JIy4YeHHsl) M0 ONHMCAHHUIO UX XapaKTepPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, JJEMOHCTPHUPYIOIINX JaHHOEe GU3HUIECKOe AB-
JIeHUe;

—pacno3HaBaTbh NpOsIBJeHHWE H3YYeHHBbIX QU3UYEeCKUX SBJIEHUNB
OKpy>KawlleM Mupe (B TOM 4ucjie QU3UYeCKHe SIBJE€HUS B NpPU-
poJie: IPUJMBBI U OTJIUBBI, JBWXKeHHUe IJaHeT CoJTHEYHOW cHUCTe-
Mbl, pEaKTHUBHOE [BM)XEHUE >KUBBIX OPraHHW3MOB, BOCIPHUSTHE
3BYKOB )XUBOTHBIMH, 3€MJIETPSICEHHE, CEUCMUYECKHE BOJIHBI, IIy-
HaMW, 3XO0, LiBeTa TeJ, ONTUYeCKUe SIBJE€HUS B NpHUpOJAe, GHOJIO-
ruyeckoe JelcTBUe BUJUMOrO, yJAbTpadHuOJIeTOBOTO M PEHT-
FeHOBCKOTO M3JIYYeHUH; eCTeCTBEHHBbIH paJjMOaKTUBHBIA ¢OH,
KOCMHYECKHE JIyYH, PaJMOaKTUBHOE H3JIyYeHHE NMPUPOSHBIX MU-
HepaJsioB; AelcTBUEe paJJUOAKTHBHBIX U3JyYeHUH Ha OpraHU3M 4e-
JIOBeKa), IpU 3TOM NlepeBOJUThb MPAKTUYECKYIO 33/la4y B yueb- HyIO,
BBbIJIEJIATh CYLIeCTBEHHble CBOMCTBa/MpuU3HAKKW ¢GU3NYE- CKUX
ABJIEHUH;

—OMNUCbIBaTh M3yYyeHHble CBOWCTBA TesJ U puU3UYeCKUe sIBJIeHU, HC-
noJsib3ysd ¢uU3WYecKHue BeJIMYUHBbI (CpefHssT U MIHOBEHHas CKO-
pOCTb TeJsla IPU HEPAaBHOMEPHOM JIBH)KE€HHUH, YCKOPeHHUe, NepeMe-
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L[eHHe, MYTh, YIJIOBasd CKOPOCTh, CHUJIA TPEHHUs, CUJIa YIPYTOCTH,
CcHJla TSXKeCTH, YCKOpeHHe CBO60AHOro NnajieHus, Bec TeJsa, UM-
NyJIbC TeJa, UMIIYJbC CHUJIbl, MeXaHH4YecKasi paboTa U MOIIHOCTb,
MoTeHIHaJbHasA 3HepPrus Tesa, MOJHSATOIO HAJ, MOBEPXHOCTHIO
3eMJIM, [TIOTeHIIHa/bHAsA SHEePryusl CKaTOW NMPYKUHbI, KHHEeTUYe-
CKasl 3HeprHs, IoJIHasd MexaHU4YecKasl SHepTus, Iepruo/, U 4acToTa
KoJie6aHUH, IJIMHA BOJIHBI, FPOMKOCTb 3ByKa M BbICOTA TOHA, CKO-
pOCTb CBeTAa, N0Ka3aTeJ b IIPeJIOMJIeHHs Cpe/ibl); IPU ONMCAHUHU
MPaBUJIBHO TPAaKTOBAaThb PU3UYECKUN CMBICJ WCHOJIb3YEMBIX BeJH-
4YMH, 0003Ha4YeHUs U eJUHHUIbl PU3NIECKUX BEJUYNH, HaXOJUTh
popmMyibl, cBAA3BIBAKOIIYE JAaHHYIO PU3UUYECKYIO BEJIMUUHY C APY-
FMMH BeJIMYUHAMH, CTPOUTH I'padHKH U3YUEeHHbIX 3aBUCHUMOCTEHN
Pr3nIeCcKUX BeJIUYHH;

—XxapaKTepHU30BaTh CBOMCTBa TeJ, pU3UUeCKHe SBJEeHHUSA U Npolec-
Cbl, UCIOJIb3ysl 3aKOH COXpPaHEHHUA 3IHEepPruH, 3aKOH BCEMHPHOIO
TATOTEHUs], IPUHLUI CYNepHo3UIIMU CUJI, IPUHIUI OTHOCHUTEJIb-
HocTU ['anunes, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHHUS UMIYJib- Ca,
3aKOHBI OTPaXeHUd U NpeJOMJIeHUS CBeTa, 3aKOHbl COXpaHe- HUA
3apAJ0BOTO U MAacCOBOTO YHceJs IPU AJepPHBIX PeaKIUax; Py 3TOM
JlaBaTb CJ0BeCHY0 (GOpPMYJHMPOBKY 3aKOHA M 3alUChbl- BaTb ero
MaTeMaTH4YeCKOe BbIpaXKeHHUe;

—O006BACHATb QU3NYECKHe Mpolecchl U CBONCTBA TeJ, B TOM 4MCJe
U B KOHTEKCTe CUTyallM¥l NPaKTHUKO-OPHUEHTHPOBAHHOIO XapakKTe-
pa: BBIABJATH NPUYMHHO-CJEACTBEHHble CBA3H, CTPOUTH O0OBbsAC-
HeHHe U3 2—3 JIOTUYEeCKUX LIaroB € ONOpPOHd Ha 2—3 M3y4YeHHBIX
cBOMcTBa GU3NYECKUX SABJIEHUH, PU3NYECKUX 3aKOHOB HJIM 3aKO-
HOMEPHOCTEeMH;

—pewaTh pacyéTHble 334344 (onupamIyecsa Ha CUCTeEMY U3 2—
3 ypaBHeHMI), UCNOJb3ys 3aKOHBI U GOPMYyJIbl, CBSA3bIBalOIHeE
du3nyeckue BeJIMUYUHBI: HA OCHOBE aHA/IN3a YCJI0BHUA 3aJa4H 3a-
MUCBIBATb KPATKOE YCJI0BUE, BBISBJSATH HEJOCTAOLHE UJIH U30bI-
TOYHBIE JaHHbIe, BbIOMPATh 3aKOHBI U POPMYJibl, HEO6XOJUMbIE
JJIs1 pellleHus, IPOBOAUTL PacyéThl U OlleHUBATh PeaJUCTUYHOCTh
MMOJIyYEeHHOr 0 3HaYeHUA GU3NIECKON BEJIUUHHBI;

—pacno3HaBaTbh Npo6JieMbl, KOTOpble MOHO PeIlUTb NPU MNOMOLIU
du3NYEeCKUX METOMO0B; WCIIOJIb3ys ONHUCAaHHWE HCCIe[0BaHUs, BbI-
JleJIsiTh poBepsieMoe IpeJNoJoKeHUe, OLleHUBaTh NPaBUJIBHOCTb
nopsifika NpoBeAeHUsl UCCIef0BaHus, JejaTb BbIBOJbI, MHTepIpe-
THPOBATh Pe3yJIbTAThl HAGJIIOJeHUH U OBITOB;

—IPOBOAUTL ONbITHI MO HaOJIOJeHHI0 PU3UYeCKUX SABJIEHUHN WU
dusnyeckux CBOMCTB Tesa (M3y4eHHe BTOpOro 3akoHa HbioToHa,
3aKOHA COXpaHEeHMUsl IHePruM; 3aBUCMMOCTb Ilepuo/ia KojebaHu i
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NPY>KMHHOTO MassiTHUKA OT MacChl rpy3a M >KECTKOCTHU NPYKUHBIU
He3aBUCHMOCTb OT aMIUIUTYZAbl MaJblX KoJieGaHUH; NPSAMOJIM-
HellHOe pacnpocTpaHeHHe CBeTa, pasJjiokeHHe 0eJioro cBeTa
B CHEKTpP; U3y4YeHHe CBOUCTB H300paKEHHUs B IJIOCKOM 3epKaje
U CBOMCTB HM300pa)keHUs NpeaMeTa B coOUparlled JMH3e; Ha-
6J110/leHre CIJIOIIHBIX M JIMHeHYaThIX CIIEKTPOB H3Jy4eHHs): ca-
MOCTOSITEJIBHO COOMPATh YCTAHOBKY M3 U30bITOYHOrO Habopa 060-
PYZOBaHHS; OMUCBHIBATDH XOJ ONBITA U €ro pe3yJibTaThl, GOPMYJIH-
poBaTb BbIBO/bI;

—IpPOBOAUTH MPU HEOGXOAUMOCTH CEPUI0 INPSMBIX H3MEpEHUH,
onpejessis cpefHee 3HaUeHUe U3MepseMOi BeJMYHHBI (QoKycHOe
paccTosiHue cobuparollel JIMH3bI); 000CHOBBIBAaTh BHIOGOP criocoba
“3MepeHHUs/U3MEPUTEJILHOTO NPUGOPa;

—IpPOBOAUTH UCCAEeJOBaHUE 3aBUCUMOCTEH (U3NYECKHUX BEJUYHHC
HCIOJb30BAaHUEM INPSMBbIX H3MepeHUH (3aBUCHUMOCTb MyTH OT
BpEMEHHU NPU PABHOYCKOPEHHOM J[BM)XEHHUH 06e3 HadaJIbHOH CKO-
pocTu; nepuoja KoseGaHUHA MaTeMaTHUYeCKOro MasiTHUKA OT JJIH-
Hbl HUTH; 3aBUCUMOCTH yTIJa OTPaKeHHsI CBeTa OT yrJa HajeHus
Y yrja IpeJoMJIEHUs] OT yrja NaJeHus): NJaHUPOBaTb HCCIEJ0-
BaHUE, CaMOCTOSITEJIbHO COOMpATh YCTAaHOBKY, PpUKCHpOBATb pe-
3yJbTAaThl IOJYYEHHOW 3aBUCUMOCTU ¢QU3UYECKUX BEJHWYHH C
y4€TOM 3a/laHHOM NMOTPEIHOCTH U3MEPEHUH B BU/Je TabJIUI U rpa-
$UKOB, les1aTh BBIBOJI 110 pe3yJibTaTaM UCCe/J0BaHUS;

—IpPOBOAUTH KOCBEHHble H3MepeHUs1 PU3HNUYECKUX BeJHUYHH (cpef-
Hssl CKOPOCTb M YCKOpPEHHEe Teja NpPHU PaBHOYCKOPEHHOM /[IBU-
’)KEHUH, YCKOpeHHe CBOOOJHOIO NaJieHus, KECTKOCTb IPYXKUHBI,
K03$PUIMEHT TpeHHUs CKOJIbXKEHHUs, MeXaHH4YecKas paboTau
MOIHOCTb, 4aCTOTa M IMepHoJ KoJiebaHUH MaTeMaTH4YeCKOTOU
MPY>KUHHOTO MasiTHUKOB, ONTUYECKasl CHUJIa COGUpaIoLiel JMH- 3bl,
pajuoaKTUBHBIM (OH): MJIaHUPOBATb U3MepeHHUs; Cco6HUpaTh
3KCHEepUMEHTa/IbHYI0 YCTAHOBKY U BBINOJHATbH U3MepeHUs, Clie-
[yl IPpeJIJIOKEHHOW HHCTPYKIIMH; BBIYUC/ISATH 3HAYEHHE BeJTUYHU-Hbl
Y aHAJIM3UPOBATh MOJIyYEHHbIE PE3YJIbTATHI;

—co06J110/jaTh NpaBUJia TEXHUKHU 6e30MacHOCTH NpU paboTe c nabo-
paTOpHBIM 060py/IOBaHUEM;

—pa3jn4aTh OCHOBHbIe MPU3HAKU H3YYEHHBIX (QU3NYECKHX MoJie-
Jiel: MaTepuaJibHasA TOYKa, aGCOIOTHO TBEpJOE TeJo, TOUYEUHBIH
HWCTOYHUK CBETA, JIyY, TOHKas JINH33, IJIaHeTapHasi MOJeJb aTo- Ma,
HYKJIOHHas1 MO/JieJIb aTOMHOTO S/pa;

—XapaKTepHU30BaTh NPUHLMIBI AeWCTBUS H3YyYEHHBIX NPUGOPOB U
TEeXHUYECKUX YCTPOUCTB C ONMOPOH HA UX ONMUCAHUSA (B TOM UYHC-JI€:
CHHUAOMETD, AATUYUKH IOJIOKEHHUS], PACCTOSIHUSA U YCKOPEHUS,
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pakeTa, 3XOJIOT, OYKH, Nepuckom, ¢oToamnmnapart, ONTHYECKHE
CBETOBO/bI, CIIEKTPOCKOII, J03WMeTp, KaMepa BusibcoHa), wuc-
M0JIb3ys 3HaHUA 0 CBOMCTBaxX GU3NUYECKUX AABJIEHHUH U HE0OXO U-
Mble QU3UYECKHE 3aKOHOMEPHOCTH;

—MUCHOJIb30BaTh CXeMbI U CXeMAaTUYHbIE PUCYHKU U3YYEHHBIX TeX-
HUYECKUX YCTPOUCTB, U3MEPUTEJbHBIX IPUOGOPOB U TEXHOJIOTH-
YeCKUX MPOLEeCCOB MPU pelleHUuHN y4eOHO-TIPAaKTUYEeCKUX 33/aY;
ONTUYECKUE CXeMBI JJI1 IOCTPOEeHUSA M306paKeHUH B MJIOCKOM
3epKaJie U cobuparoliei JUH3E;

—MOpPUBOJUTH MPUMEPHI/HAX0AUTh UHPOPMAIUIO 0 MPpUMepaxX Mpak-
TUYeCKOT'0 MCNOJIb30BaHUA QU3MYECKUX 3HAHUW B MOBCEJHEBHOU
JKU3HU JJi1s1 0GecriedyeHUsI 6€30IaCHOCTHU NPU 00palleHuu C Mpubo-
paMH U TeXHUYECKUMH YCTPOHWCTBAaMH, COXpPaHEHHUS 3/0pPOBbS
U cOGJIIOJIEeHHSI HOPM 3KOJIOTUYECKOro NMOBeeHHUsI B OKpYy»Kalolleil
cpefe;

—OCYILEeCTBJAThL MNOUCK HHPopMauuu GU3UYECKOro COoJepKaHus
B ceTH VHTepHeT, caMOCTOSATeJbHO GOPMYJIMPYS HMOUCKOBBIM 3a-
MPOC, HAaXOUTh NMYTU ONpeAeJeHUsA JOCTOBEPHOCTH IOJIYYEeHHOU
nHboOpMalL MU Ha OCHOBE UMEIOLIUXCS 3HAHUN U JIONOJIHUTEJb- HbIX
WCTOYHHUKOB;

—MUCNO0JIb30BaTh NPHU BBINOJHEHUU yUeOHBIX 33aJJaHUN HAy4YHO-IIO-
MMyJIAPHYIO JIMTEePATypPy PU3UIECKOT0 CoepKaHUsl, CHPaBOYHbIE
MaTepuasbl, pecypcel ceTu HWHTepHeT; BJaJeTb NPUEMaAMHU
KOHCIIEKTUPOBAHUS TEKCTa, Npeobpa3oBaHUsA UHIOpPMALUU U3
OJJHOU 3HAKOBOH CHUCTEMBI B JIPYTYIO;

—co37laBaTh COGCTBEHHbIE NMHUCbMEHHbIE M YCTHBbIe COOGIIEeHUS Ha
ocHOBe HMH}OpPMaAIUM U3 HECKOJbKHX HCTOYHHUKOB (PHU3UYECKOTrO
coJlepKaHus, MyGJIUYHO MPeJCTABJSATD Pe3yJbTaThl IPOEKTHON HUJIH
HCCe0BaTEe/NbCKON [JleATeJIbHOCTY; NpPU 3TOM TPaMOTHO MC-
M0/1b30BaTh M3YYEHHbIH NMOHATUWHBIA anmapaT U3y4yaeMoro pas-
Jesa GU3MKM M COMPOBOXK/JAAThb BBICTYIJIEHHE Tpe3eHTalueinc
y4ETOM 0COGEHHOCTEHN ayJUTOPUU CBEPCTHHUKOB.
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ewwedlodu vehogeqd

TEMATWUYECKOE MJIAHUPOBAHMUE

7 knacc (68 u)

HayKa o mpupoje
(24)

SIBnenus npupoapl. Pusuye-
CKHe SIBJIEHUS: MeXaHHuYe-
CKUe, TEIJIOBBIE, 3JIEKTPpHYe-
CKH€E, MarHUTHbIE, CBETOBBIE,
3BYKOBbBIE

TemaTu4yeckuit OCHOBHBIE BUABI AeATETbHOCTH yYaIUXCS
OcCHOBHOe coAep:KaHue o L
6JI0K, TeMa (Ha ypoBHe y4eGHBIX JelCTBUIA)
Pazpaen 1. dusuka u eé poJb B IO3HAHUH OKpYy:Kawuero mupa (6 4)
dusuka — ®dusnka — HayKa o IpUpoJe. BrisiB/IeHY e pasIMuui Mexay PU3UYeCKUMH U XUMHUYECKUMHU

npeBpameHusamMu (MC — xumus).

PacrnosHaBaHue U Kjaccudukanusa GuU3ndecKux siBJIeHHH:
MeXaHHUY€eCKHX, TENJIOBbIX, 3JIEKTPUYECKHUX, MarHUTHBIX
U CBETOBBIX.

Ha6nronenue u onvcanue puU3UvecKux siBJIeHUH

dusunyeckue
BeJIMYUHBI (2 4)

dusnyeckre BeJUYHHBI.
H3mepeHue pusnyeckux
BeJIMYUH. Pusnyeckue
npu6opel. [lorpentHocTb
U3MepeHU. MexxayHapogHasa
cUcTeMa eJUHUI]

OnpejiesieHre LieHBI JeJIeHUsl LIKaIbl U3MePUTEJbHOr0 pubopa.
W3MepeHHe JTMHEHHBIX pa3MepOB TeJ U NPOMEXYTKOB BpeMeHHU
C y4€TOM NOTpeIIHOCTeMN.

H3MepeHue 06 béMa KUAKOCTH U TBEPAOTO TeJa.

W3MepeHHe TeMnepaTypbl NIPU MOMOIIM XXUAKOCTHOI'O TePMO-
MeTpa U JlaTuHhKa TeMIlepaTyphl.

BelnosiHeHHe TBOpPYECKHUX 3aJaHUM MO NMOUCKY CIOCOG0B U3Mepe-
HUS HEKOTOPBIX PU3NYECKUX XapaKTePHUCTHUK, HAIpUMep
pa3MepoB MaJjblX 06'bEKTOB (BOJIOC, IPOBOJIOKA), YAAJIEHHBIX

1 [Ipu paspaboTke paboyeld MporpamMMbl B TEMAaTHYECKOM IJIAHUPOBAHUHU JOKHBI OBITh YYTEHBI BO3MOXXHOCTH HCIOJIb-
30BaHUs 3JIEKTPOHHBIX (LU POBHIX) 06pa30BaTEIbHBIX PECYPCOB, ABJSIOUINXCA Y4eGHO-METOJUUYECKHUMHU MaTepuaia- My
(MysbTUMeJHITHbIE TPOTrPaMMbl, 3JIEKTPOHHble YYEGHUKH W 33JaYHUKH, 3JIEKTPOHHble OUOGJIHOTEKH, BUPTYyaJbHblE
J1abopaTOpHUH, UTPOBbIE NMPOrpaMMbl, KOJIJIEKLIUU LUPPOBBIX 00PA30BATEbHBIX PECYPCOB), PeaTU3YIOIUX AUJAKTU-
yeckue Bo3MoxkHocTH UKT, cosieprkaHre KOTOPBIX COOTBETCTBYET 3aKOHO/IATE/IbCTBY 06 06pa3oBaHUH.




19338lH 6—/ "VAUEND

LE

06'bEKTOB, OOJIBIIMX PACCTOSIHUM, MaJIbIX MPOMEXKYTKOB
BpeMeHU. O6CyKaeHHe NIpeJJaraeMblX ClIOCO60B

EcrecTBeHHO-
Hay4YHbI! MeTO/,
no3HaHus (2 4)

Kak ¢usuka u gpyrue
eCTeCTBeHHble HayKH U3y4a-
0T npupoay. EcrectBen-
HO-Hay4YHbIA MeTO/i I03Ha-
HUS: HabGJII0leHHe, TIOCTaHOB-
Ka Hay4YHOTro BOIIpoCca,
BbIJIBH)KEHUE TUIIOTES,
3KCIEepUMEHT 10 IpOBepKe
TUNoTe3, 00'bsICHEHHE HAOJIIO-
Jaemoro siBjeHus. OnucaHue
$ur3Myeckux sBJIEHUH Cc TOMO-
b0 MO/ een

BbI,E[BI/I)KEHI/Ie THUIIOTES3, O6'bHCHH}OLLU/IX HpOCTbIe SABJIEHUd],
HalnpuMep:

—_— HO‘{EMy OCTaHaBJIUBaeTCAaA ABI/I)KyLL[eeCH o FOpHBOHTaJIbHOﬁ
HOBerHOCTI/I TeJ1o,

— MoYeMy B KapKyI0 IOroAy B CBETJION OJiex/ie MpoxIaJHeH,
4yeM B TEMHOM.

[IpennoxxeHne cioco60B MPOBEPKHU T'UIIOTES.

[IpoBeaeHue Hccael0BaHUs N0 NPOBEpPKe KAKOU-IM60 TUIOTE-
3bl, HallpUMep: JaJbHOCTb MOJIETA LIApHKA, NYLIEHHOTO0 rOpU-
30HTaAJILHO, TeM 6O0JIblIIE, YEM OOJIBIIIE BbICOTA MyCKa.
[TocTpoeHne npocTedUX Mozesiell GU3NUEeCKUX SBJIEHUN

(B BH/le PUCYHKOB WJIM CX€M), HAIpUMep NajJieHue npeMeTa;
MpsIMOJINHEHHOE pacnpoCcTpaHeHUe CBeTa

Pasge 2. [lepBoHaYa/ibHbIE CBEJEHHA O CTPOEHHH BelecTBa (5 4)

CTpoeHue
BemecTBa (1 4)

ATOMBI U MOJIEKYJIBI, UX Pa3-
Mepbl. ONBITHI, JOKa3bIBAIO-
e JJMCKpeTHOe CTpOeHHe
BelllecTBa

Ha6utoieHre ¥ MHTepHpeTalnys ONbITOB, CBU/ETENbCTBYOLINX
006 aTOMHO-MOJIEKYJISIPHOM CTPOEHHUHU BellleCcTBa: ONBITHI C pac-
TBOPEHHEM Pa3JIMYHBIX BEIECTB B BOJIE.

OueHKa pa3MepoB aTOMOB M MOJIEKYJI C HCII0JIb30BaHHUEM OTO-
rpaduii, mosy4eHHbIX HA aTOMHOM CHJIOBOM MHUKpockone (ACM).
OnpefiesieHHe pa3MepoB MaJIbIX TeJl

JABUXKeHU e

M B3aMMOJei-
CTBHUE YaCTHIj,
BelecTna (2 4)

JIBI>KeHYe YyacTHI] BelllecTBa.
CBs13b CKOPOCTH BUKEHMUS
4acTHI] C TeMIIEPATYPOH.
BpoyHOBCKOe ABMXXEHUE.
Audoysus. Bsaumoneiicteue
YacTHUI] BEleCTBa: IPUTSIKe-
HYE U OTTAJIKUBaHUE

Ha6utoieHre 1 06bsiCHEHHE GPOYHOBCKOTO JBHXKEHUSA U SIBJIE-
Hud 1ubdysuu.

[IpoBesieHrEe U 06'bSICHEHHE ONBITOB 10 HAGJII0/IeHUIO TEILJIOBOTO
paclipeHys ra3os.

[IpoBesieHME U OGbSICHEHHUE ONBITOB 110 OOHAPY>KEHHUIO CUJI
MOJIEKYJISIPHOT'O NIPUTSKEHUS M OTTaIKMBaHUS
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IIpooonsicenue mabn.

TemaTuuecknii
0JI0K, TeMa

OcHoBHOE coiepikanue

OCHOBHBIE BHABI 1€ TeJIbHOCTH Y4allluXCs
(Ha ypoBHe y4eOHBbIX el CTBHIT)

ArperatHbie
COCTOSIHUSA
BemiecTBa (2 4)

ArperaTHble COCTOSIHUSA
BellleCTBa: CTPOEHUE ra3os,
KUJIKOCTEH U TBEPJbIX
(kpUCTa/IIMYECKUX) TeJl.
B3aumMocBsI3b MeX/y CBOU-
CTBaMH BelLeCTB B Pa3HbIX
arperaTHbIX COCTOSIHUSX U UX
aTOMHO-MOJIEKYJISIPHBIM CTPO-
enueM. OcobeHHOCTH arperar-
HbIX COCTOSIHUH BO/bI

OnucaHue (C UCNOJIb30BAaHMEM NPOCTHIX MOJe/Iei) OCHOBHBIX
pa3/INYMi B CTPOEHUM Ta30B, XKUJKOCTEN U TBEP/bIX TeJl.
O6'bsiICHEHHE MaJIOH CKUMAeMOCTH KUAKOCTEH U TBEPABIX TeJl,
60JIbIION C’KMMAEMOCTH Ira3oB.

06 bsicHeHME coxpaHeHHUs] GOPMbI TBEPJBIX TEJ U TEKYYECTH
KUJKOCTH.

[IpoBesieHME ONBITOB, JOKA3bIBAIOLIMX, YTO B TBEPJOM COCTOS-
HUM BOJbl YaCTHIIbl HAXOAATCSA B CPeJHEM Jasiblie APYT OT Jpyra
(MIOTHOCTBH MeHbIIIEe), YeM B XKHUIKOM.

YcTaHOBJIeHHE B3aUMOCBSI3U MeXJy 0COOEHHOCTSIMHU arperar-
HBIX COCTOSIHUM BOJIbl U CYLIeCTBOBAHUEM BOJHbBIX OPraHHU3MOB
(MC — 6uoJsiorus, reorpadusi)

Paspen 3. /IB>KeHHue U B3auMoAeiicTBue Te (21 4)

MexaHu4yeckKoe
ABIKeHMe (3 4)

MexaHH4ecKoe JBUXKeHHe.
PaBHOMepHOe 1 HepaBHOMeD-
Hoe JiBHKeHHe. CKOpOCTb.
CpeZiHsAA CKOPOCTb NIPU He-
PaBHOMEPHOM JABH>KEHUHU.
PacuyéTt nytu 1 BpemeHu
JABIDKEHUS

HccnenoBaHre paBHOMEPHOTO ABWXKEHUsI U ONpejie/leHue ero
NPHU3HAKOB.

Hab6s10/1eHre HepaBHOMEPHOTO JBIXKEHUS U ONpejie/IeHre ero
OTJIMYMH OT paBHOMEPHOI'O ABHKEHMUSI.

Pelrenuve 3aja4 Ha onpefiejieHHe NMyTH, CKOPOCTH U BpeMeHHU
PaBHOMEPHOTO JBHXXEeHHS.

Ananus rpadrKoB 3aBUCMMOCTH IIYTH U CKOPOCTH OT BpeMEHU

HNHepuus,
macca, IioT-
HOCTb (4 4)

fBneHue nHepUUU. 3aKOH
vuHepuuu. Bsaumopeiicreue
TeJs KaK NpUYMHA U3MEHEeHUs
CKOPOCTH ABUKEHUSI TeJL.

OOGBbsICHEHHE U INPOrHO3WMpOBaHUE SIBJIEHUH, 06chIOBJIeHHbIX
I/IHeleI/IeI‘/JI, HallpuMep: 94TO NPOUCXOJUT IPHU TOPMOXKEHHNHU UJIHU
pPE3KOM MaHeBpe aBTOMOﬁI/IJ'lH, noyeMy HeBO3MOKHO MIHOBEHHO
NpeKpaTUuTb ABHUXKEHHEe Ha BeJioculiee U CaMoOKaTe U T. [.
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Macca kak Mepa UHEPTHOCTHU
Tesa. [IJ10THOCTD BelllecTBa.
CBsI3b IJIOTHOCTH C KOJINYe-
CTBOM MOJIEKYJI B eJUHULIE
06 bEMa BellecTBa

[IpoBeseHre U aHAJIU3 ONBITOB, JEMOHCTPUPYIOLIUX N3MEHEHHE
CKOPOCTH /IBUKEHHS TeJia B pe3yJIbTaTe JeiCTBUsI Ha HETO
JpyTHX TeJl.

PelieHue 3a/ja4y Ha OIpe/iesieHUe MacChl TeJia, ero 06'béMa U
MJIOTHOCTH.

[IpoBesieHNEe U aHAJIU3 ONBITOB, AEMOHCTPUPYIOLUX 3aBUCH-
MOCTb U3MEHEHHS CKOPOCTH TeJjia OT ero MacChl MPHU B3auMoiei-
CcTBUH TeJl. U3MepeHHe Macchl TeJsa pa3JIMuHbIMHU CIOCOGAMHU.
OnpejiesieHre MJIOTHOCTH TeJa B pe3yJibTaTe U3MEPEHHUS ero Mac-
Chbl 1 00'bEMA

Cuia. Buabl cu
(14 4)

CuJia Kak XxapaKTepHUCTUKa
B3auMoencTBus Tes. Cuia
yIpyrocTy U 3akoH I'yka.
H3mepeHne cUJIBI C TOMOILBIO
AWHaMoMeTpa. fIBieHue
TATOTEHUS U CUJIA TSHKECTH.
CuJia TSIKeCTH Ha JpYyTUX
njaHeTtax. Bec Tesa. HeBeco-
MocTb. C10KeHHe CuJi,
HalpaBJIEHHBIX [10 OJHOH
npsimoil. PaBHoelcTByO1as1
cuit. Cuna tpeHus. Tpenue
CKOJIBXXEHHS ¥ TPEHHE MTOKOS.
TpeHue B IpuUpoJie U TEXHUKe

W3yyeHue B3aMMOJEUCTBUS KaK IPUYMHbBI U3MEHEHUSI CKOPOCTH
TeJla UK ero AedopMaLiy.

OnuvcaHue peaJbHbIX CUTyalMi¥ B3aHMO/I€CTBUS TeJl C TOMOLIbIO
Mo/ieJiel, B KOTOPBIX BBOJUTCS NOHATHE U U300paXKeHHEe CUJIBL.
H3y4yeHune cuJibl ynpyrocTy. MccaenoBaHue 3aBUCUMOCTHU CHUJIbI
YIPYTOCTH OT y/IJIMHEHHU PE3UHOBOTO IIHYPA HUJIU NPY>KUHBI

(c mocTtpoeHueM rpaduka).

AHanY3 NpaKTHUYECKUX CUTYaLuH, B KOTOPBIX IPOSIBJSETCS
JleHiCTBUE CUJIbI YIIPYTOCTH (YHPYrocTb Msiya, KPOCCOBOK, BETOK
AepeBa U Jp.).

AHanus cuTyalui, CBSI3aHHBIX C IBJIEHUEM TATOTEHHUS.

06 BbsICHEHHE OPOUTANIBHOTO ABMKEHUSI IJIAaHET C UCII0JIb30BaHM -
eM SIBJIEHUS] TATOTeHHUs U 3akoHa uHepuuu (MC — acTtpoHoOMuUSA).
W3MepeHue Beca Tesa C TOMoLIbI0 AUHaMoMeTpa. O60cHOBaHUe
3TOTO cr1oco6a u3MepeHus.

AHasu3 1 MoJiesTMpOBaHUe sIBJIEHUsSI HEBECOMOCTH.
JKCcnepuMeHTAaJIbHOE N0JIyYeHHEe IPaBHUJIa CJA0KEHHUS CUII,
HanpaBJIeHHbIX BJI0JIb OAHOH npsiMod. Onpe/iesieHUe BEJMYHUHBI
pPaBHOAENCTBYIOLIEN CUJI.

M3y4yeHUe CUJIBbI TPEHUS CKOJIBXKEHHUS U CUJIbl TPEHUS IOKOSI.
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IIpooonsicenue mabn.

TemaTuuecknii
0JI0K, TeMa

OcHoBHOE coiepikanue

OCHOBHBIE BHABI 1€ TeJIbHOCTH Y4allluXCs
(Ha ypoBHe y4eOHBbIX el CTBHIT)

UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSA OT CHUJIBI JlaBJIEHUSA
U CBOUCTB TPYIIUXCSA NOBEPXHOCTEH.

AHa/IM3 NpaKTUYECKUX CUTyallli, B KOTOPbIX IPOSIBJISIETCS
JleficTBUe CUJIbl TPEHUS, UCIIOJIb3YIOTCSA CIOCOObI €€ yMeHblie-
HUSA WY yBeJndeHUs (KaTaHHe Ha JIbDKaX, KOHbKaX, TOPMOXKe-
HYe aBTOMOOUJISA, UCII0JIb30BaHUeE MO IINITHUKOB, IIJIaBaHUe
BOJHBIX )KUBOTHBIX U Ap.) (MC — 6uoJsorus).

PemeHue 3aza4 ¢ ucnosb3o0BaHueM GopMys1 JJisi pacyéTa CHJIb
TSKECTH, CHUJIbI yIIPYTOCTH, CUJIbI TPEHUS

Pasgen 4. laBieHue TBEPABIX TeJl, ’KMAKOCTel U ra3os (21 4)

JaBienue. Ile-
pejada JaBJie-
HMA TBEPABIMU
TeJIaMH, )KUAKO-
CTSIMU M Ta3aMM
(34)

JaBnenue. Cioco6bl yMeHb-
LIeHUs U yBeJNYeHUs
JaBJieHUs. /laByieHue rasa.
3aBUCHUMOCTbD JIaBJIEHHS ra3a
OT 06'béMa U TEMIIEPATYPHI.
[lepenaya naBaeHUs TBEPAbI-
MM TeJIaMH, XKUAKOCTSMH U
rasamu. 3akoH Ilackazs.
[THeBMaTH4YeCKHEe MaIlUHbI

AHasu3 ¥ 06'bsICHEHHUE ONIbITOB U MPAaKTUYECKHUX CUTYAIUH,

B KOTOprX HpOHBJ’IHeTCH CHJIa AaBJIEHUS.

O6ocHOBaHHE CIOCOG0B YMEHbIIEHUS U YBEJUYEHUS JaBJeHUSs.
H3yyeHne 3aBUCHMOCTHU [laBJeHHUs ra3a oT 06'b€éMa U TeMIepaTyphl.
H3ydeHne 0cOGeHHOCTEN Mepesjavyu JaBJeHHs TBEPABIMU TeJlaMH,
KUJIKOCTAMHU U razaMu. O60CHOBaHUE Pe3y/IbTAaTOB ONBITOB
0COGEHHOCTSIMU CTPOEHHUS BellleCTBa B TBEPAOM, )KUJKOM

U ra3006pa3HOM COCTOSTHUSX.

JKCIepUMeHTa/IbHOE 0Ka3aTeJAbCTBO 3aKoHa [lackass.

PeuleHue 3apa4 Ha pacyéT AaBjeHUs TBEPAOro Tesa

JlaBieHune
xkupakoctu (5 4)

3aBHUCHUMOCTD JlaBJIEHUS
’KUJKOCTH OT IJIYOHUHBI
norpyxenus. 'mapocra-
THUYEeCKHUU NapajioKc.

I/ICCJIe,LLOBaHI/Ie 3aBUCHUMOCTH [aBJIEHUA XXUAKOCTH OT I‘]IyGI/IHbI
NOrpy>eHud U NJIOTHOCTH KUJKOCTH.

Ha6mo,qe1—me U 00'bSICHEHHE TUAPOCTATUYECKOr'o ImapajgoKca
Ha ocHOBe 3akoHa [lackaus.
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Coobarnuecs cocyabl.
['mapaBanyeckre MexXaHU3MBbI

H3y4yeHue cOOBIIAIOIIMXCA COCY0B.

PemeHnue 3a/1a4 Ha pacyéT JaBJIeHUS )KUJKOCTH.

O6bsicHEHHe NMPUHLMIIA AeHCTBUSA TMAPaBIUIECKOro mpecca.
AHanu3 ¥ 00'bsICHEHHE NPAKTUYECKUX CUTYALUH, 1eMOHCTPUDY-
IOIMX NIPOsABJIEHHE JaBJIeHUs )KUAKOCTH U 3aKoHa [lackans,
HanpuMep MpoLeccoB B OPraHU3Me MpH r/iy6oKOBOAHOM HbIpS-
Huu (MC — 6uosiorus)

AtmocdepHoe
AaByieHue (6 4)

ATtmMocdepa 3emMJsM 1 aTMOC-
depHoe gaBseHue. [I[pUUUHBI
CyIleCTBOBAHMS BO3AYIIHOMU
060y104KkH 3eMJd. ONBIT
Toppuuesniu. UsmepeHnune
aTMocdepHOTOo JaBJIEHUS.
3aBUCUMOCTb aTMOChEPHOT 0
JlaBJIEHUS OT BbICOTHI

HaJ ypoBHeM Mops. [Ipu6opsl
JUIs1 U3MepeHusi aTMochepHo-
ro JlaBJIeHUs

JKCcrnepuMeHTa/IbHOe OGHapyKeHHe aTMOCHEepPHOro JaBJeHHUs.
AHanu3 1 06'bsSICHEHHE ONBITOB U MPAKTHYECKUX CUTYalUH,
CBSI3aHHBIX C ielicTBHEeM aTMOC)EepHOTo AaBIeHHUS.
O6'bsICHEHME CYLeCTBOBAaHUSA aTMocdepbl Ha 3eMJie U HEKOTO-
PBIX [IJIaHETaX UJIHM €€ OTCYTCTBUSA Ha JpyTrUX IIJIaHeTax U JIyHe
(MC — reorpadus, acTpOHOMHUS).

O6bsiCHEHHEe U3MeHEeHHUS IJIOTHOCTH aTMOCHePHI C BBICOTOU

Y 3aBUCUMOCTH aTMOCHEPHOI0 JaBJIEHHUS OT BbICOTHI.

PemeHue 3a/1a4 Ha pacyéT aTMOChepHOro JaBJIEHUS.
H3ydyeHue ycTpoiicTBa 6apoMeTpa-aHepousa

JlelicTBue
»KHUJKOCTH M rasa
Ha IIOrpy>x€éHHOe
B HUX TeJ10 (7 4)

JlelicTBME XXUAKOCTH U rasa
Ha MOrPy>XE€HHOE B HUX TeJIO.
BeiTankuBatomas (apxumMezno-
Ba) cuJa. 3aKOH Apxume/a.
[lnaBanue Tes. Bo3gyxonia-
BaHUe

JKcnepuMeHTa/lbHOe OGHapy>KeHHe JeHCTBUS KUAKOCTH U rasa
Ha MOTPYKEHHOE B HUX TeJIO.

OnpejesieHre BbITAJKHWBAKOILEN CHJIbI, JEWCTBYIOLLEN HA TeJlo,
MOTPY>KEHHOE B )KUKOCTh.

[IpoBeseHne U 06CyXK/AeHNe ONBITOB, JeMOHCTPUPYIOLIUX
3aBUCUMOCTB BbITaJIKMBAIOIEN CUJIB], AeHCTBYIOIIed Ha Teso
B XKHJKOCTH, OT 06'b€Ma NMOTPYyKEHHOHN B XKUAKOCTb YaCTH TeJia
Y OT IJIOTHOCTH XUJKOCTH.

HccnepoBaHMe 3aBUCUMOCTH Beca TeJla B BoJe OT 06'béMa
MOTPYKEHHOM B )KMAKOCTb YacCTH TeJa.

Pelienue 3a/a4 Ha IprMeHeHHe 3aKOHa ApxyUMe/ia v YCJIOBUSA
IJIaBaHUA TeJl.
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Oxonuarnue mao.

TemaTuuecknii
0JI0K, TeMa

OcHoBHOE coiepikanue

OCHOBHBIE BHABI 1€ TeJIbHOCTH Y4allluXCs
(Ha ypoBHe y4eOHBbIX el CTBHIT)

KoHcTpynpoBaHHe apeoMeTpa WM KOHCTPYHpOBaHHe JIOLKU
U olpeJiesieHue €€ Irpy30N04bEMHOCTHU

Pa3saen 5. Pa6or

a U MOLHOCTB. JHeprus (12 u)

Pa6ora 1 mour-

MexaHuyeckas pa6oTa.

3KCHepI/IMeHTaJ'IbHOE onpejesieHue MeXaHUYeCKOHU pa60TbI CHUJIbI

HOCTb (3 4) MomHocTb TSXKECTHU NIPU MaJleHUH TeJla U CUJIbl TPEeHHUS IPU paBHOMEPHOM
rnepeMelleHrH TeJla 10 TOPU30HTAJTbHOU OBEPXHOCTH.
PacyéT MOUIHOCTH, pa3BUBAaEMOU IPU NOAbEME IO JIECTHHUILE.
PeweHuve 3aa4 Ha pacuyéT MeXxaHU4YeCKOH PaGoOThbl U MOLIHOCTH
IIpocTeie [IpocTble MexaHU3MBI: pbluar, | OnpejesieHHe BbIMIPhIIIA B CUJIe IPOCThIX MEXaHU3MOB Ha

MexaHHM3MBI (5 4)

6JIOK, HaKJIOHHAs NJIOCKOCTb.
[IpaBHJIO paBHOBeCHUS
pberyara. [IpyuMeHeHue
NnpaBHWJjia paBHOBECHUA pbIvyara
K 6JIOKY. «30JI0TO€ NTPAaBHUJIO»
MexaHuku. KI1/l npocThix
MexaHU3MOB. [IpocThle
MeXaHHU3MbI B 6bITy U TeXHU-
Ke. Peryaru B TeJle yesioBeKa

MpuMepe pblyara, MoJBHKHOTO U HENOABUKHOTIO GJIOKOB,
HAKJOHHOM MJIOCKOCTH.

HccnenoBaHue yC/IOBUS paBHOBECUS pblvyara.

O6Hapy»XeHHe CBOMCTB MPOCTHIX MEXaHU3MOB B Pa3/IMYHbIX
WHCTPYMEHTaX U NPUCIOCOGIEHUSX, UCI0Jb3yeMBbIX B OBITY
U TEXHUKE, a TAKXKe B )KUBbIX opranusmax (MC — 6uoJsiorus).
JKCIepuMeHTa/NIbHOE JI0KA3aTeJbCTBO paBeHCTBA paGoT NpU
MPpUMEeHEeHHH MPOCThIX MEXaHHU3MOB.

Onpepesnenue KII/] HAKJIOHHOM NJIOCKOCTH.

PemeHue 3a/ja4 Ha NpYMMeHeHUe NpaBUJja PaBHOBECUs pblyara u
Ha pacuéTt KII/

MexaHu4ecKast
3Heprus (4 4)

KnHeTu4yeckas U HOTEHIU-
asnpHas sHeprus. [IpeBpale-
HUe OJIHOI'0 BHU/JIa MEXaHHYe-

3KCHepHMeHTaﬂbHoe onpejgesieHNe USMEHEHUA KUHETUYeCKOH
u HOTeHL[I/IaJIbHOﬁ SHEepruu TeJa Npr ero CKaTbIBAaHUHU IO
HAKJOHHOM MJIOCKOCTH.
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CKOM 3HEpPruu B JpyTrou.
3aKOH COXpaHeHHs U U3MeHe-
HHSA DHEPIUY B MeXaHUKe

®opmynrpoBaHUE Ha OCHOBE HCCJIEIOBAHUSI 3aKOHA COXpPAaHEHHUS
MeXaHU4YeCKOH 3Hepruu.

O6cyx/leHre TpaHUL] IPUMEHUMOCTH 3aKOHA COXpaHEeHUs
3HEPIUH.

PeuieHue 3aa4 € UCIIOJIb30BAHUEM 3aKOHA COXpPAHEHHUs SHep-
ruu

Pe3epBHOe Bpem1 (3 4)

8 knacc (68 u)

TemMaTH4YeCcKUH
6JI0K, TEMBI

OcHOBHOE coaeprKaHue

OCHOBHbIE BH/ABI AeATEJIbHOCTH YYaLUXCs
(Ha ypoBHe y4eGHbIX JelcTBHA)

Pasges 6. TensioBble ABJeHUA (28 4)

CtpoeHue
M CBOMCTBa
BemecTsa (7 4)

OCHOBHBIE MOJIOXKEHHST
MOJIEKYJIIPHO-KHUHETUYeCKOU
TEOpPHUH CTPOEHHUs BelllecTBa.
Macca u paamMmepbl aTOMOB

U MoJieKyJl. OnbIThbI, IOJ-
TBepJawliie OCHOBHbIE
MMOJIOXKEHHUS MOJIEKYJISIP-
HO-KMHETHUYECKOH TEeOpHH.
Mopenu TBEPIOTO, KUJKOTO
1 ra3o006pa3HOro COCTOSIHUM
BelecTBa. Kpucraninyeckue
1 amop¢dHbIe TBEpPAbIE TeJa.

Hab6sioieHre U UHTepNpeTaLusl ONbITOB, CBUAETENbCTBYIOIIUX
006 aTOMHO-MOJIEKYJISIPHOM CTPOEHUH BELIECTBA: ONBITHI C pac-
TBOpEHHEM Pa3JIMYHBIX BellleCTB B BOJeE.

Pemrenue 3a/ja4 1o onjeHMBAaHUIO KOJMYECTBA aTOMOB HJIU MoJie-
KyJI B eiMHUIle 00'bEMA BellleCTBa.

AHanu3 TekcTa ApeBHUX aTOMUCTOB (Hampumep, ¢parMeHTa
nosMmel Jlykpenus «O npupoje Beliei») ¢ U3J0XKeHHeM 060CHO-
BaHUM aTOMHOM runote3bl (CMbICJI0BOe yTeHUe). OLleHKa
y6eJUTeJTbHOCTH 3TUX 0OOCHOBAHHUM.

O6bsicHeHHEe GPOYHOBCKOTO JBWXXeHUs, siBJieHUs Audoy3uun

Y Pa3JIMINH Mex/[ly HUMU Ha OCHOBE II0JIOKEeHUH MOJIEKYJISp-
HO-KMHETHYEeCKOH TEOPUU CTPOEHHUS BellecTBa.
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IIpooonsicenue mabn.

TemaTuuecknii
0JI0K, TeMa

OcHoBHOE coiepikanue

OCHOBHBIE BHABI 1€ TeJIbHOCTH Y4allluXCs
(Ha ypoBHe y4eOHBbIX el CTBHIT)

O6bsACHEHHEe CBOHCTB rasos,
)KMAKOCTeN U TBEPABIX TeJ
Ha OCHOBe NOJIOXKeHUH
MOJIEKYJISIPHO-KHUHETUYECKOU
Teopuu. CMauyuBaHUe U Ka-
NUJIJISIpHBIE SIBJIEHUS.
TenyioBoe paclmnpeHue

U CKaTHe

O6bsicCHEHHE OCHOBHBIX pa3/IMYUi B CTPOEHUHU I'a30B, XKU/IKO-
cTell U TBEPABIX TeJ C UCIOJIb30BAHUEM I0JIOXKEHUH MOJIEKYJIAp-
HO-KMHETHYEeCKOH TeOPUH CTPOEHHUS BellecTBa.

[IpoBesieHHEe ONBITOB MO BhIPALIMBAHUIO KPUCTAJIOB [1OBapeH-
HOM COJIH UJIK caxapa.

[IpoBesieHMEe U 06bSICHEHHUE ONBITOB, IEMOHCTPUPYIOIIUX
KaluJJIsIpHbIE sIBJIEHUS U sIBJIEHME CMaylBaHUS.

O6bsICHEHVE POJIM KalWUISPHBIX SIBJE€HUH [JIS MOCTYIJEHUs
BOJBI B opraHnaM pacteHud (MC — 6uosiorus).

Ha6uroeHue, npoBe/ieHHe U 06'bsICHEHHE OIBITOB M0 HA6JIIO-
JIEHHIO TEIJIOBOTO pacUIMpPEeHUs ra3oB, XKUAKOCTEeH U TBEP/bIX
TeJl.

O6bsicCHEHHe COXpaHeHHsI 00'béMa TBEPABIX TeJl, TEKyYeCTH
KUJKOCTH (B TOM 4YMCJIe, pa3HUIbl B TEKYYECTH JJIs1 pa3HbIX
»KUJIKOCTeH), laB/IeHUs rasa.

[IpoBesieHHE ONBITOB, AEMOHCTPUPYIOLUIUX 3aBUCUMOCTD JlaBJle-
HUSI BO3/lyXa OT ero o6’béMa M HarpeBaHHUs WM OXJIAXKJeHHUs,

1 UX 0O0'bSICHEHHE Ha OCHOBE aTOMHO-MOJIEKYJISIDHOTO y4YeHHUsI.
AHanu3 npaKTHYeCKHUX CUTYalu{, CBI3aHHBIX CO CBOMCTBaMHU
ra3os, >KUJKOCTEH U TBEPABIX TeJl

TenyioBbIE
npoueccsl (21 y4)

Temneparypa. CBsA3b TeMIle-
paTyphl CO CKOPOCTBIO
TeNJIOBOT0 JBHXKeHUs
4acTHIl.

BHyTpeHHss1 aHeprus.
Crnioco6b1 U3MEHEeHUS

OGoCcHOBaHME IPaBUJ U3MEpPEHHUs] TeMIIepaTypPhl.

CpaBHeHHE Pa3/JIMYHBIX CIIOCOOOB U3MEPEHUsT U LIKaJI TeMIIe-
paTypshl.

Hab6sioieHre 1 06'bsICHEHHE ONBITOB, IEMOHCTPUPYIOIIUX
M3MeHeHHe BHyTPeHHeN JHEPTUH TeJsla B pe3yJibTaTe TelJionepe-
Jladyd ¥ paGoThl BHEIIHUX CUJL.
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BHYTpeHHEN sHepruu:
TemnJjonepeaaya u COBep-
neHue paboThl. Buasl
TelnJjonepeAayu: TenJaonpoBo-
JHOCTb, KOHBEKL U, U3JIy4e-
HUe.

KosinyecTBO TEn0ThI.
YaenbHasa Ten10éMKOCTb
BeniecTBa. Temsoo6MeH

Y TEIJIOBOE PaBHOBECHE.
YpaBHeHUE TENJI0BOro
GasaHca.

[lnaByieHUe U OTBepAeBaHUe
KPUCTA/IJINYECKUX BEIIECTB.
YnenbHas TemaoTa IJjaBJie-
Hus. [lapoo6pazoBaHue

U KOHJeHcanus. McnapeHue.
Kunenue. Y iesibHas TerJioTra
napoo6pa3oBaHUs. 3aBUCH-
MOCTb TeMIlepaTypbl KUIIEHUS
OT aTMOoCchepHOro AaBJeHus.
Biia>xkHOCTBb BO3Ayxa.
JHeprus TOMJIUBA. Y AeJlbHas
TelJioTa CropaHusl.
[IpuHIMIBI PaboOTHI TEMJIO-
BbIx ABUTraTesen. KI1/]
TEINJIOBOI'0O JBUraTeJIs.
TensoBble ABUraTENU U 3aLU-
Ta OKpy»Kalollel cpesbl.
3aKOH coXpaHeHMd U Ipe-
BpallleHUsl SHEPTUH B MeXa-

HaGntoeHne v 06'bsICHEHHE ONBITOB, 0OCYKAeHHe MpaKTH4e-
CKUX CUTyalWH, JeMOHCTPUPYIOIUX Pa3JUYHble BUJbI TEILIO-
nepe/iayu: TeNJONPOBOJHOCTb, KOHBEKI[UIO, U3JIYUEHHUE.
HccnenoBaHue sIBJeHUS TEIJIOO6MeHA MPU CMellUBaHUHU
XOJIOAHOU Y ropsiueil BoAbl.

HabGstoieHre ycTaHOBJIEHUS TEIJIOBOTO PABHOBECHUST MEXAY
ropsiuei U XoJ0JHOH BOJOM.

OmnpepenieHue (M3MepeHUE) KOJUYECTBA TEIJIOThI, IOJYYEHHOTO
BOJIOUM MpU TeNJI000MeHe C HarpeThIM MeTa/lJINYeCKUM LIUJINH-
JpOM.

OnpenesieHue (M3MepeHUE) YAEJbHON TENJIOEMKOCTU BeLECTBA.
PemeHue 3a/1a4, CBsI3aHHBIX C BbIYMCJIEHHUEM KOJIMYECTBA TEILJIO-
ThI U TEIJIOEMKOCTH IIPU TEMJIO0GMEHe.

AHanus cuTyaluuy NpakKTUYeCKOro UCMO0JIb30BAaHUS TEIJIOBBIX
CBOMCTB BeILIECTB U MaTEPUAJIOB, HAIPUMEP B LieJISIX IHEeprocohe-
peXeHH: TEMJIOU30JIALHS, IHEProcbeperawiue KpblIiy,
TepPMOAKKyMYJISITOPHI U T. [,

HaGutoieHue sIBJIeHUH HcIapeHUsl U KOHZeHC AU,
HccnenoBaHue mpoliecca UCIapeHUs PA3JIMYHbIX XKUIKOCTEH.
O6bsicHEHHE SIBJIEHUU HCTIapeHUs U KOH/JEHCAllMU Ha OCHOBeE
ATOMHO-MOJIEKYJISIPHOTO YYEHUS.

HaGntoieHrne U 06'bsICHEHHE MpolLiecca KUIEHUs], B TOM YHCTIe
3aBUCUMOCTH TEMIIEPATYPhI KUIIEHUS OT JlaBJEHHUs.
OmnpepesieHre (M3MepeHNE) OTHOCUTEbHOU BJIAXKHOCTH BO3/yXa.
HaGstoieHue mpolecca MmjiaBjeHUs KpUCTAJINYECKOro Belle-
CTBAa, HAMpUMeD JIbJa.

CpaBHeHME NPOLECCOB IJIABJEHUSI KPUCTAJIMUECKUX TeJl

Y pa3MsrdyeHus NpU HarpeBaHUU aMOPOHBIX TeJl.
OnpeneneHue (M3MepeHHe) yIeJIbHOU TEIJIOTHI MJIaBJeHHUs JIb/a.
O6bsicHEHHE SBJIEHUH IJIaBJIEHUS U KPUCTA/UIM3allMU Ha OCHOBE
aTOMHO-MOJIEKYJIIPHOTO YYEHHUS.
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IIpooonsicenue mabn.

TemaTuuecknii
0JI0K, TeMa

OCHOBHBbIE BU/IBI 1€ITEJILHOCTH yJyamuxcs

OcHOBHOe cojiepskaHue " o
(Ha ypoBHe y4eOHBbIX el CTBHIT)

HUYECKHX U TeIJIOBBIX Pemenuve 3aza4, CBI3aHHBIX C BbIYMCIEHUEM KOJIMYECTBA TEIJIO-
npoueccax ThI B IPOLieccax TeMJoNepeadyy NMpH MJIaBJIeHHUHU U KPUCTAIU-
3alMy, MCTIaPEeHUH U KOH/IeHCAl[U .

AHa/u3 cUTyalu i NPaKTUUYECKOTO NPUMEHEHUS ABJIEHUU
MJIaBJIEHUS U KPUCTAJUIU3Al WU, HAIpUMeD, I0JIyYeHHEe CBEPX-
YUCTBIX MaTepPUaJIOB, COJIeBasi rpeJika U ap.

AHasu3 paboThl U 06'bsICHEHHE MPUHLMIIA JEUCTBUS TEIJIOBOTO
JABUTATEJIS.

BeruncieHre KOJIMUECTBA TEIJIOTHI, BhIJEJSI0IIEerocs Mpu cro-
paHUU pa3JIMYHbIX BUJ 0B TomiuBa, U K11/l nBurareJs.
O6cyx/ieHre 9KOJIOTHYECKHUX MOCJIeACTBUI UCIO0JIb30BaHUSA
JABUraTesiell BHYTPEHHETrO CTOPAaHUs, TEIVIOBBIX U TUAPO3JIEK-
TpoctaHuui (MC — 3koJioTHSs, XUMHUA)

Pa3ges 7. dyieKTpuyeckue M MarHUTHbIe siBjieHus (37 4)

JeKTpUu4ecKue
3apsajbl. 3apa-
’KeHHbIe TeJia

M UX B3aUMOJei-
crBHe (7 4)

JJieKTpu3auus Ted. /IBa poaa HaGuiro/ieHre ¥ MpoBeJileHUE OMbBITOB MO0 3J€KTPU3ALUHU TeJl

3JIeKTPHUYECKUX 3apsA/0B. MpU CONPUKOCHOBEHUH U UHAYKIHEHN.

BsanmopelicTBue 3apsmKeH- Hab6nroneHre U 06bsiCHeEHHe B3aUMOA,eNCTBUSA OJHOUMEHHO
HbIX TeJl. 3akoH KysoHa. Y Pa3HOMMEHHO 3aps’KeHHBIX TeJl.

JJIeKTpUYecKoe IoJle. O6bsicCHEHMe IPUHIUINA JJeHCTBUS 3J1eKTPOCKOTIA.

[IpyuHLMI cynepno3uLUU O6bsiCHEHVe SIBJ€HUH 3JIeKTPU3alMU [IPU CONMPUKOCHOBEHUH
3JIeKTPUYEeCKHUX NoJiei. TeJl U MHAYKLMEH ¢ UCNI0/Ib30BaHHEM 3HAHUM O HOCUTEeJIAX
HocuTenu sneKkTpruieckux 3JIeKTpUYeCKHUX 3apAA0B B BellleCTBe.

3apsA/0B. JJleMeHTapHbIH Pacrno3naBaHue U 06bsiICHEHUE SIBJ€HUH 3JIEKTPU3aLUHU B MO-
3JIeKTpHUYeCKU U 3apAas,. BCeIHEBHOM >KM3HHU.
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Ctpoenue aroma. [IpoBosHU-
KH U JU3JIEKTPUKHU. 3aKOH
COXpaHEHHUSs 3JIEKTPUYECKOTO
3apsza

HaGntoeHre U 06'bsICHEHHE ONBITOB, UJJIOCTPHUPYIOIMUX 3aKOH
COXpaHEeHHUs 3JIeKTPUUYEeCKOro 3apsja.

Ha6uiroieHue onbITOB MO0 MOJEJTUPOBAHUIO CUJIOBBIX JIMHUU
3JIEKTPUYECKOTO MOJIS.

HccnenoBaHue JelCTBUA 3JIEKTPUYECKOrO M0/ HA IPOBOJAHUKHU
Y JU3JIEKTPUKHU

IloCTOAHHBIN
3JIeKTPUYEeCKHIA
TOK (20 4)

JJIeKTpUYeCcKUH TOK. Yciio-
BUA CYLLeCTBOBAHUS 3JI€KTPU-
4yecKoro Toka. McTtounuku
MOCTOSTHHOTO TOKa. JleficTBUSA
3JIeKTPUYECKOro ToKa
(TensioBOE, XMMUYECKOE,
MarHuTHOe). JJIeKTpUUeCKUH
TOK B KHMJIKOCTSIX U ra3ax.
dnekTpuyeckas nens. Cuia
TOKa. JJIeKTpuieckoe
HanpsikeHue. ConpoTuBJIe-
HYe NPOBOJHUKA. Y/ieJbHOe
CONPOTHUBJIEHHE BellecTBa.
3akoH OMa /14 y4acTKa
uenu. [locsienoBaTenbHoOe

Y IapaJijieJibHOe coeJJUHeHHe
MIPOBOJHUKOB.

Pa6oTa ¥ MOIIHOCTB 3JIEKTPHU-
4yecKoro Toka. 3akoH /lxoy-
As-JleHua. DJ1IeKTPONpPOBOJ-
Ka U IOTPEGUTEH IJIEKTPU-
YeCKOU 3HEepPTUH B OBITY.
KopoTkoe 3aMbikaHUEe

HabGstoieHne pas3uyHbIX BUJOB AEUCTBUS 3JIEKTPUIECKOTO
TOKAa U 0OHapy)KeHHE 3TUX BUJOB JAEUCTBUS B IOBCEAHEBHOU
JKU3HU.

C60pKa U UCNbITAaHUE 3JIEKTPUYECKOH LIeMU MOCTOSTHHOTO
TOKa.

H3MepeHUe cUJbl TOKA aMIIEPMETPOM.

H3MepeHUe 3/1eKTPUYECKOT0 HalpsXKEHUsI BOJIbTMETPOM.
[IpoBeseHUEe U 0G'bICHEHHE OINBITOB, IeMOHCTPUPYIOLIUX
3aBUCHUMOCTD 3JIEKTPUYECKOr'0 CONMPOTHUBJIEHUS IPOBOJAHUKA

OT €ero JJIUHBI, [IJIOIa1 TONepeyHOro ce4eHus U MaTepuasia.
HccnenoBaHue 3aBUCMMOCTU CUJIbl TOKA, IPOTEKAKOIEro yepes
pEe3UCTOp, OT COMPOTHUBJIEHHUS PE3UCTOPA U HANIPSIPKEHUS

Ha pe3ucTope.

[IpoBepka npaBu/a CJA0XKEeHUs HANpPsDKeHUH NP MOC/aef0Ba-
TeJIbHOM COeJUHEHUH JIBYX PE3UCTOPOB.

[IpoBepka nmpaBuJia AJsl CUJIbl TOKA MPU NapasljieJIbHOM COoelu-
HEHHUH PE3UCTOPOB.

AHanus cuTyauui nocsefoBaTeJbHOIO U MapasjesbHOro
COoeIMHEHHUS MPOBOHUKOB B JIOMAIIHUX 3JIEKTPUYECKUX

ceTsX.

PemeHue 3a/1a4 ¢ UCoJib30BaHUEM 3aKkoHa OMa U popMy1
pacyéTa 3J1eKTPHUUECKOT'0 COMPOTUBJIEHUS NIPU NOCTAEL0BaATEb-
HOM U IapaJlJieJIbHOM COeJJUHEHUH MPOBOTHUKOB.
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Oxonuarnue mao.

TemaTuuecknii
0JI0K, TeMa

OcHoBHOE coiepikanue

OCHOBHBIE BHABI 1€ TeJIbHOCTH Y4allluXCs
(Ha ypoBHe y4eOHBbIX el CTBHIT)

OnpezesieHre paGoThl 3JIEKTPUUECKOTO TOKA, IPOTEKAIOILET0
Yyepes3 pe3nucTop.

OmnpepesieHre MOIHOCTH 3JIEKTPUYECKOTO TOKA, BbIe/IsieMOH
Ha pe3ucTope.

HccnesoBaHue 3aBUCUMOCTH CUJIbI TOKA Yepes JIAMIIOYKY

OT HaNpsKeHUs Ha Hel.

Onpepesnienue K1/l HarpeBaTeJid.

UccnenoBanue npeo6Gpa3oBaHus S3HEPTUHU MPU NOLBEME Ipy3a
3JIEKTPO/IBUTATEJIEM.

O6'bsiCHEHHE YCTPOUCTBA M MPUHIUIIA JEUCTBUS JOMAUTHUX
3JIeKTpOHarpeBaTeJbHBIX IPUOOPOB.

O6bsiCHEHHe NPUYHMH KOPOTKOTO 3aMbIKaHUsI U MPUHIMIA
JeNCTBUS MJIaBKUX TpeJoXpaHUTeseH.

PemeHue 3apa4y c ucnosib3oBaHueM 3akoHa /[xoyas—JleHua.
Ha6uro/ieHre BOSBHUKHOBEHUS 3JIEKTPUUECKOTO TOKA B KU/~
KOCTH

MarHuTHbIe
sABJeHus (6 4)

[locTOsTHHBIE MAarHUTHI.
B3aumopelicTBre NOCTOSIH-
HbIX MAarHUTOB. MarHUTHOeE
noJie. MarHuTHoe noJie 3eMJaU
U ero 3HavyeHUe JJis1 )KU3HU
Ha 3eMJie. OnbIT JpcTepa.
MarHuTHOe 1oJie 3JIeKTprule-
cKoro Toka. [I[pumeHeHue
3JIEKTPOMAarHUTOB B TEXHUKE.

UccnenoBaHue MarHUTHOTO B3aUMOJENUCTBUSA MOCTOSTHHBIX
MarHuTOB.

W3yyeHre MarHUTHOIO MOJISI MOCTOSIHHBIX MAarHUTOB MpPHU UX
06'beIUHEHNY U pa3/eIeHHH.

[IpoBesieHMEe ONBITOB [0 BU3ya/IM3aLMH 110JIS1 TOCTOSTHHBIX
MarHuTOB.

U3ydyeHue sIBJIeHUSI HAMarHMYMBaHHUsI BellleCTBa.
HccnenoBaHue el CTBUSA 3JIEKTPUYECKOI'O TOKA HA MarHUTHYIO
CTpEJIKY.
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JlelicTBMe MarHUTHOTO IOJIS
Ha NPOBOJHUK C TOKOM.
JJIeKTPOABUTATE/b OCTOSIH-
HOro Toka. Mcnosib3oBaHue
aJIeKTpoJBUraTesieil B Tex-
HUYeCKHUX YCTPOUCTBax

U Ha TPaHCIOPTE

[IpoBesieHHe ONBITOB, AEMOHCTPUPYIOIIUX 3aBUCUMOCTb CHUJIbI
B3aMMO/JeMCTBUSA KAaTYIIKHU C TOKOM U MarHMTa OT CHJIbl U Ha-
NpaBJieHUs TOKa B KaTYIIKe.

AHanus cATyalMi NpPaKTHUYeCKOro NpHMeHeHUs 3J1eKTPOMarHu-
TOB (B GBITOBBIX TEXHUYECKUX yCTPOMCTBAX, MPOMBIIIJIEHHOCTH,
MeJULIHE).

H3y4yeHue felcTBUSA MarHUTHOTO IO/l HA MPOBOJHUK C TOKOM.
H3y4yeHue felicTBHA 3/IeKTPOABUTATEJIA.

H3mepenue KII/l snekTpoaBuraTe/ibHON YCTaHOBKHU.
Pacno3HaBaHue U aHaAJM3 Pa3JIMYHBIX IPUMEHEHUH 3JEeKTPO-
JABUTaTesIel (TpaHCIOPT, GBITOBbIE YCTPOMCTBA U Jp.)

JJIeKTpOMarHuT-
Hasd HMHAYKIUA
(44)

OnbiTel ®apases. fABieHue
3JIEKTPOMarHUTHOU WHAYK-
nuu. [IpaBuso JleHua.
JnektporeHepaTtop. Coco6bl
MOJIy4eHHUS 3JIEKTPUIECKOHN
3Hepruu. IJeKTPOCTAHIIUU
Ha BO30GHOBJISIEMbIX UCTOY-
HHUKAaX SHEPruu

OnbITHI 0 UCCIEL0BAHUIO IBJI€EHUS 3JIEKTPOMAarHMTHON MHAYK-
LMHU: McCJle[joBaHHe U3MEeHEeHU I 3HaueHus U HalpaBJleHUs
WHAYKLUOHHOIO TOKa

Pe3zepBHOe Bpem1 (3 4)
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9 knacc (102 v)

M CIIOCOGHI €ro
onucanus (10 v)

CucreMma otcyérta. OTHOCU-
TeJIbHOCTb MEeXaHU4YeCKOro
JABUKEHUS.

PaBHOMepHOe npsAMoIMHEeH-
Hoe JBH>KeHHe. HepaBHOMep-
HO€E NMPSIMOJIMHENHOE JIBUXKe-
Hue. CpeHASA U MTHOBEHHAas
CKOPOCTb TeJla IPXU HepaBHO-
MEPHOM JIBU>KEHUH.
YckopeHnune. PaBHOyckopeH-
HOe NPSIMOJIMHENHOE [ BUXKe-
HHe. CBo60oIHOE MaieHHeE.
OnbiTel ['anunes.
PaBHOMepHOe BMXeHUE

0 OKpY>HOCTH. [lepuon

YU 4yacToTa oGpalleHus.
JluHeliHas u yrjoBasi CKOpPO-
ctu. lleHTpocTpemMuTenbHOE
YCKOpeHHe

TemaTH4eckuit OCHOBHOE€ COAepXKaHue OCHOBHBIE BH/ABI AeATEJIbHOCTH YYaLUXCs
6JI0K, TeEMa (Ha ypoBHe y4eGHBIX JelCcTBHA)
Paspen 8. Mexannueckue siBjieHus (40 4)
MexaHnyeckoe MexaHHYecKoe JIBHXKEHHE. AHanu3 U 06CyX/JeHHe Pa3JIMYHbIX IPUMEPOB MeXaHUYeCKOro
JABIDKeHHe MaTepuasibHasi TOYKa. JABUXKEHUS.

O6Cy/ieHre TpaHUL] IPUMEHUMOCTH MOJEJNN «MaTepHalbHasi
TOYKa».

OnvcaHue MeXaHU4eCKOro JABHMXKEHHUs pa3/IMYHbIMH CIOCOGAMHU
(ypaBHeHHUe, TabsnLa, rpadukK).

AHanu3 KU3HEHHBIX CUTYalUH, B KOTOPBIX NPOSABJSAETCS
OTHOCHUTEJIbBHOCTb MEXaHUY€ECKOTO JBHXKEHH .

Ha6uroieHre MeXaHUYeCKOro JIBUXKEHUS Tesla OTHOCUTEJIBHO
pa3HbBIX TeJ 0TCYéTA.

CpaBHeHMe NyTel U TPaeKTOPUN ABUXKEHUS OJHOIO U TOTO Xe
TeJla OTHOCUTEJIbHO PAa3HbIX TeJ OTCYETA.

Ananu3 Tekcra 'anuiess 06 OTHOCUTEJNbHOCTH JABHXKEHUS;
BBITNIOJIHEHHE 33/IaHUH 10 TEKCTY (CMBICJIOBOE YTEHHE).
OnpepesieHue cCpeJJHEH CKOPOCTH CKOJIbXKEeHUsI 6pyCcKa WU JBU-
>KEeHHS IIapuKa 10 HAaKJIOHHOM MJIOCKOCTH.

AHanu3 u 06CyX/eHHe Cloco60B NPUGIMKEHHOTI0 ONpejeseHns
MIHOBEHHOH CKOPOCTH.

OnpefesieHre CKOPOCTH paBHOMEPHOTO JBMXKeHHUs (LIapuKa

B KU KOCTH, MOJIEJIY 3JIEKTPUYECKOr0 aBTOMOGUJIS U T. I1.).
OnpejiesieHde MyTH, NPOHJEHHOTrO 3a JAHHBIHA NPOMEXKYTOK
BpPEMEHH, U CKOPOCTH TeJia M0 rpaduKy 3aBUCUMOCTH NMyTH
PaBHOMEPHOTO ABMXKEHUS OT BpEMEHH.

O6cyxieHre BO3MOXHBIX IPUHIUIIOB JAeHWCTBUS MPUOOPOB,
U3MePSIOIINX CKOPOCTh (CTUA0METPOB).
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Bblunc/ieHHEe NYTH U CKOPOCTH IPU PAaBHOYCKOPEHHOM NPSIMO-
JIMHEMHOM JIBHKEHUH TeJIa.

OnpejesieHre NMPOHJEHHOTO MYyTH U YCKOPEHUS JBW>KEHHUS TeJsa
1o rpaduKy 3aBUCUMOCTH CKOPOCTH PaBHOYCKOPEHHOIO MPSIMO-
JIMHEMHOTO ABWXXEHUs TeJIa OT BpEMEHHU.

OnpejesieHre YCKOPEHUs TeJsla IPU PaBHOYCKOPEHHOM JIBHXKe-
HUMU 110 HAKJIOHHOH IJIOCKOCTH.

W3MepeHUe nepro/a U 4aCTOThI 0GpaleHHs TeJla 10 OKPYKHOCTH.
OnpejesieHHe CKOPOCTH PAaBHOMEPHOIO JIBHXKEHHUS TeJsa

10 OKPY>KHOCTH.

PemeHue 3asa4 Ha onpejesieHHe KUHEMAaTHYECKUX XapaKTepH-
CTHUK MEXaHHU4eCKOTO0 JIBHXKEHUsI Pa3/IMYHbIX BU/IOB.
Pacno3naBaHue U NpUOGIMKEHHOE ONMMCAaHUE PA3JIUYHBIX BHUJOB
MeXaHHU4YeCKOro JIBIKeHHs B IPUPOJie U TeXHUKe (Ha MpuMepax
CBOGOJHO NMaZIAI0LUX TeJI, JIBUKEHUS )KUBOTHBIX, HeGECHBIX
TeJl, TPAaHCIIOPTHBIX CPESCTB U AP.)

B3aumoaelicTBue
Tea (20 4)

[lepBrbIii 3ak0H HbroTOHA.
BTopoii 3akoH HeloToHa.
TpeTuii 3akoH HproToHa.
[IpyHLMI Cynepno3uLuU
CHUJL

CuJjia ynpyroctu. 3aKoH
I'yka. Cusia TpeHud: cuia
TpeHHUs CKOJIbXXeHHUs, CUJIa
TpeHUs MOKOos, APYTHe BUABI
TpeHUH.

CuJjia TAXKECTH U 3aKOH
BCEMUPHOTO TATOTEHUS.
YckopeHue cBO60JHOTO
nageHud. /[BuxxeHue nJjaHeT

HaGntoieHne U 06Cy/ieHHe ONBITOB C JIBIXKEHHUEM TeJia Py
YMeHbIIeHUH BJUAHUSA APYTUX TeJl, IPEeNATCTBYIOIIUX JBUXe-
HHUIO.

Ananus Tekcrta 'anunsess ¢ onucaHWeM MBICJEHHOIO 3KCIepU-
MeHTa, 060CHOBBIBAIOLIET0 3aKOH WHEPLUHU; BbINIOJIHEHUE
3a/laHUH 10 TeKCTY (CMBICTIOBOE YTEHHUE).

O6cyk/ileHre BO3MOXXHOCTH BBINIOJIHEHUSI 3aKOHA UHEPIUU

B Pa3JIMYHBIX CUCTEMaX OTCYETa.

Hab6nroeHue U o6CcyKeHMe MeXaHUYeCKUX sIBJeHUH, Mpo-
UCXOJSALUX B cucTeMe oTcuéTa «Tesiexkka» Ipyu eé paBHO-
MepHOM U YCKOPEHHOM JIBM>KEHUH OTHOCHUTEJbHO KaOUHeTa
dusuku.

JleficTBUS ¢ BEKTOPaMU CUJI: BbINIOJIHEHUE 3aJaHUM IO C/I0XKe-
HHUIO U BBIYUTAHHIO BEKTOPOB.
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IIpooonsicenue mabn.

TemaTuuecknii
0JI0K, TeMa

OcHoBHOE coiepikanue

OCHOBHBIE BHABI 1€ TeJIbHOCTH Y4allluXCs
(Ha ypoBHe y4eOHBbIX el CTBHIT)

Bokpyr CosiHna. [lepBas
KOCMHUYecKasl CKOPOCTb.

HeBecoMocTb ¥ neperpysku.

PaBHOBecue MaTepHaJIbHON
TOYKU. AGCOJIIOTHO TBEpZ0€e
TeJsi0. PaBHOBecue TBEpJOro
TeJia C 3aKPeNnJIEHHOHN 0Chlo
BpaljeHus. MOMEHT CHUJIBL.
LleHTp TAXKecTH

Hab6sioeHre u/uay npoBejieHUe ONBITOB, JleMOHCTPHUPYIOINX
3aBHCUMOCTb YCKOPEHMUs TeJsla OT NPHUJI0XKEHHON K HeMY CUJIbI

U Macchl TeJa.

AHanus ¥ 06'bsICHEHHE SIBJIEHUH C HCII0JIb30BaHUEM BTOPOTO
3akoHa HeroToHa.

Pemenue 3aza4 ¢ UcnoJib30BaHWEM BTOPOro 3akoHa HeloToHa

Y [IpaBUJIA CJI0KEHUS CUJI.

OnpefiesieHne XKECTKOCTHU NPY>KUHBL

AHanu3 cuTyalui, B KOTOPbIX Hab6J/0AalTCA ynpyrue aedop-
Mally, U UX 06'bsICHEHHE C HUCII0JIb30BaHMEeM 3aKoHa ['yka.
PemleHue 3a/1a4 c ucnoJib3oBaHHeM 3aKoHa ['yka.
HccnepoBaHre 3aBUCHMOCTH CHUJIbI TPEHUS CKOJIbXKEHUS

OT CUJIbl HOPMaJ/IbHOTO fAaBjeHus. O6cyx/JeHue pe3ybTaTOB
HCcieJOBaHUSI.

Onpepesienue k03poduLiMeHTa TPEHUS CKOJIbXKEHUS.
H3MepeHHe cUJIbI TPEHHUS NOKOS.

Pemrenuve 3asa4 c ucrosib3oBaHUEM GOPMYJIBI ISl CUJIbI TPEHUS
CKOJIbKEHMHUS.

AHanus ABUXXeHHUS TeJl TOJIbKO MO/, e CTBUEM CHUJIbI TShKe-

CTH — CBOGOJHOIO0 NaJleHus.

O6bsicCHeHHEe He3aBUCHMOCTH YCKOPEHHUS CBOOOJHOTO MaJleHUs
OT Macchl TeJia.

OLieHKa BeJIMYMHBI CUJIbl TATOTEHUs, AeHCTByIOLeH Mexay
JABYMs TesaMU (/151 pa3HbIX Macc).

AHanus JBHXKeHUs HeOGeCHBIX TeJl MO/ JeHCTBUEM CUJIbl TATOTe-
HUSA (C UCIIOJIb30BAaHUEM JIONIOJHUTENbHBIX UCTOYHUKOB HHGOP-
Malyu).
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Pemenuve 3aza4 c ucrosib30BaHUEM 3aKOHA BCEMHUPHOTO TATOTeE-
HUA U GOPMYJIbI AJIs1 paCYETa CUJIbI TAKECTH.

AHa/nu3 OpPUTMHAJBLHOTO TEKCTa, OMUCHIBAIOLIEr0 MPOSIBJIEHHUS
3aKOHA BCEMUPHOTO TATOTEHHUST; BBINOJHEHNE 33JJaHUH 10 TeK-
cTy (CMBIC/IOBOE UTEHHE).

Ha6nroieHue u 06CcyXJeHUe ONBbITOB 10 U3MEHEHUIO Beca TeJsa
NPU YCKOPEHHOM JIBUKEHUU.

Ananus ycioBUH BO3HUKHOBEHUSI HEBECOMOCTHU U Ilepe-
rPy3KH.

Pemenue 3a71a4 Ha onpejie/ieHUE Beca Tesla B Pa3/IMYHbIX
YCJIOBUSIX.

AHasu3 cuJ1, efCTBYIOLUX Ha TeJlo, TOKOsILeecs Ha ONope.
OmnpeJiesieHHe LIeHTPaA TSHXKECTH PAa3JIMYHBIX TeJl

3akKkoHbI coxXpa-
HeHu: (10 4)

HWMmnynbc Tesa. UsmeneHune
UuMnyJabca. UMnyJsibc cubl.
3aKOH COXpaHeHUsI UMITYJIb-
ca. PeakTuBHOE ABUKEHUE.
MexaHu4eckas paboTa u
MOILLHOCTb. Pa6oTa cus
TSXKEeCTH, YIIPYTOCTH, Tpe-
HUsA. CBA3b 3HEPruu U pa-
GOTHI.

[loTeHMabHaA 93HePrUsa
TeJa, IOAHSTOrO HaJ, OBEPX-
HOCTbI0 3eMJid. [ToTeHIMa/Ib-
Has dHeprus CXKaTou npy-
KUHBI.

KuHeTuueckas sHeprus.
TeopeMa 0 KUHETHUYECKOH
9HEPrHUHu.

Ha6sr0/1eHYe U 06CyKAeHHUe ONBITOB, JEMOHCTPUPYIOLINX
nepeady UMIyJibca IPHU B3aUMOJENCTBUU TeJl, 3aKOH COXpaHe-
HUS UMITyJIbCa IPY a6COJIOTHO YIIPYTOM U HEYNPpyroM B3auMoO-
JIeHdCTBUM TeJl.

AHaJiM3 cuTyal Ui B OKpY>Karollel >KU3HHU C UCII0JIb30BaHUEM
3aKOHa COXpaHeHUs UMIIYyJbCa.

PacnosnaBaHue siBJleHUs] peaKTUBHOTO ABHXKEHUsI B IpUPOJe

u Texuuke (MC — 6uoJsiorus).

[IppMeHeHYe 3aKOHA COXpaHEeHUs UMITyJbca JJs1 pacyéTa
pe3y/sbTaTOB B3aUMOAENUCTBHUS Tes (Ha MpUMepax Heynpy-

roro B3aMMO/Z,eCTBHS, YIPYToro LeHTPaJIbHOTO B3aUMO-
JeHWCTBUS ABYX OJJMHAKOBBIX TeJ, OJHO U3 KOTOPBIX HEIO/-
BH>KHO).

Pemrenve 3a7ja4y ¢ UCO/JIb30BaHHUEM 3aKOHA COXPAaHEHHUS HUM-
nyJibca.

OnpepesieHre paboThbl CUJbI yIPYTOCTH NIPU NOABEMe Ipy3a

C MCII0JIb30BAaHHEM HEINOJBUKHOTO U MOJBIKHOTO GJIOKOB.
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IIpooonsicenue mabn.

TemaTuuecknii
0JI0K, TeMa

OcHoBHOE coiepikanue

OCHOBHBIE BHABI 1€ TeJIbHOCTH Y4allluXCs
(Ha ypoBHe y4eOHBbIX el CTBHIT)

3aKOH COXpaHeHUsI MeXaHHU-
4YeCKOU sHepruu

HW3MepeHUe MOLIHOCTH.

M3MepeHre MOTEHIMAJIBHONW 3HEPTUHU ynpyro JedpopMHUpPOBaH-
HOH NpPYKHHBL.

W3MepeHre KHHETUYeCKON dHEPruM TeJa Mo AJMHEe TOPMO3HOIr0
My TH.

JKCcIlepUMeHTa/JbHOEe CpaBHEHHe M3MeHeHHsl NMOTeHIMalbHOH
U KUHETUYeCKOH sHeprui Tesa NpH JABMKEHUHN 110 HAKJIOHHOU
MJIOCKOCTH.

JKCllepMMeHTa/IbHasl NIpOBepKa 3aKOHAa COXpaHeHHUsl MeXaHHue-
CKOM 3HEpPrUU NPU CBOGOJHOM NaJIEeHUH.

[IpuMeHeHUe 3aKOHA COXPAaHEHHS MeXaHHW4YeCKOH 3Hepruu
JJs1 pacyéTa NoTeHMaJbHOM U KNHEeTHUYeCKON 3Hepruy TeJa.
Pemrenue 3aza4 ¢ ucno/b30BaHHEM 3aKOHA COXpAaHEHHUS MeXa-
HUYeCKOH sHepTruu

Pasgesn 9. MexaHu4eckye KoJie6aHus M BOJIHBI (15 4)

MexaHu4yecKue
KoJsie6auus (7 4)

KosiebaTenbHOE ABUKEHHUE.
OCcHOBHBbIE XapaKTepPUCTUKU
KoJIeGaHUH: IepHuo/, 4acToTa,
aMmuTyaa. Matematuye-
CKHH U NPY>KUHHBIA MasiTHU-
ku. [IpeBpaleHre sHEPTUU
MpH KoJieGaTeJbHOM JIBHKE-
HUU.

3aTyxarolniye KoJiebaHHUs.
BbIHY>X/1eHHble KOoJleGaHUsl.
Pe3sonaHc

Hab6stofeHue konebaHui noj JeldCTBUEM CUJ TSXKECTH U yIIPY-
roCTH U OGHapyKeHUe NOoJ00HBIX KOJIeGaHUH B OKPYKalolleM
Mupe.

AHanu3 KoJsiebaHUU rpy3a Ha HUTH U Ha npyxuHe. OnpeneseHue
YacTOThI KoJIeGaHUH MaTeMaTUYECKOTO U MPYKUHHOTO MAasITHU-
KOB.

Ha6usroeHre U 06'bSICHEHUE SIBJIEHUA pe30HAHCA.
UccnenoBanre 3aBUCMMOCTH Nepuo/ia KosieGaHUN MO BelIeHHO-
ro K HUTH rpysa OT JAJUHBI HUTH.

[IpoBepKa HE3aBUCUMOCTH IlepuoJa KoJeGaHUi rpy3a, nojBe-
LIEHHOTI'0 K JIEHTE, OT MacChl Ipy3a.
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Ha6uroieHue 1 06CyK/eHUe ONbITOB, IEMOHCTPUPYIOLUX
3aBHUCHUMOCTb Nepuosa KojebaHui NPpYKHHHOTO MasiTHHUKaA

OT Macchl I'py3a U »ECTKOCTH NPY>KUHBI.

[IpyuMeHeHHEe MaTEMaTUYECKOr0 U IPYKUHHOTO MasTHUKOB

B KauecTBe Mo/ieJieH /Il ONMCcaHUsA KoJle6aHUH B OKpy»XalolieM
MHUpE.

PeweHue 3a/1a4, CBI3aHHBIX C BBIYUCAEHUEM UJIH OLIEHKOH
4YacToThl (meproja) KosieGaHUuN

MexaHu4yecKue
BOJIHBI. 3BYK
(84)

CBOMCTBa MeXaHUYECKUX
BOJIH. /lsinHa BoJsiHbL. Mexa-
HUYeCKHe BOJIHbI B TBEPJIOM
TeJle, celicMUYeCKHe BOJIHBI.
3BykK. 'poMKOCTB 3ByKa

U BbIcOTa TOHA. OTpakeHUe
3ByKa. UHpa3ByK u ysibTpa-
3BYK

O6Hapy>KeHHe U aHa/IM3 BOJIHOBBIX fIBJIEHUH B OKpY»XKalolleM
MHupe.

Hab6sroieHne pacnpocTpaHeHUs] NPOJOJAbHBIX U IONEepPeYHbIX
BOJIH (Ha MoJiesi1) U 06Hapy>KeHHe aHaJIOTUYHBIX BU/I0B BOJIH
B Ipupo/e (3BYK, BOJIsIHbIE BOJIHBI).

BerumciieHnve JJIMHBI BOJIHBI U CKOPOCTHU PacHpoCTpaHeHHUs
3BYKOBBIX BOJIH.

JKCrnepuMeHTaJIbHOE ONpe/iesieHue IPaHUL], YaCTOThI CABIIIUMBbIX
3BYKOBBIX KOJIe6aHUH.

Hab6sroieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT 4aCTOTHI (B TOM
YHCJIe C UCN0JIb30BaHUEM MY3bIKaJbHBIX HHCTPYMEHTOB).
Ha6usroieHre ¥ 00'bsiICHEHHE SIBJIEHUS] aKyCTHYECKOT0 pe3o-
HaHca.

AHanu3 OpyUruHaJbHOTO TEKCTA, TOCBALIEHHOI0 HCII0JIb30Ba-
HUIO 3BYKa (WJIM YJIBTPA3BYKa) B TEXHUKe (3XO0JIOKALHS,
yJIbTPa3BYK B MeJJMIIMHE U AD.); BbINOJHEHUE 3aJJaHHUH 10 TeK-
CTy (CMBICTIOBOE YTEHHE)

Pa3gen 10. d1eKTPOMarHuTH

oe 1oJie U 3J1IeKTPOMarHuTHbIe BOJIHBI (6 4)

JJIeKTPOMarHuT-
HoOe noJjie

3J'IeKTpOMaFHI/ITHOB noJie.
aﬂeKTpoMaFHHTHbIe BOJIHBI.

HOCTpoeHI/Ie paccymaeﬂnﬁ, O6OCHOBbIBa}OLLU/IX B3aMMOCBA3b
3JIEKTPHUYECKOIro U MarHuTHOIro MoJIeH.
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IIpooonsicenue mabn.

TemaTuuecknii
0JI0K, TeMa

OcHoBHOE coiepikanue

OCHOBHBIE BHABI 1€ TeJIbHOCTH Y4allluXCs
(Ha ypoBHe y4eOHBbIX el CTBHIT)

U 3JJIEKTpoMmar-
HUTHBbIE€ BOJIHbI
(64)

CBOMCTBA 3JIEKTPOMAarHUT-
HbIX BoJIH. llIkasa ayiekTpo-
MarHUTHBIX BOJIH. ciosib30-
BaHHE 3JIEKTPOMarHUTHBIX
BOJIH /IJISI COTOBOH CBA3HU.
JJyieKTpOMarHUTHasi Ipupoaa
cBeTta. CKOpOCThb CBeTa.
BosiHOBBIE CBOMCTBaA cBeTa

JKcrepuMeHTaJbHOE U3y4eHHe CBOUCTB 3JIEKTPOMAarHuT-
HBIX BOJIH (B TOM 4YHCJIe C IOMOILbI0 MOGUIBHOTO TeJle-
¢dona).

AHanu3 peHTreHOBCKHUX CHUMKOB 4eJIOBEYeCKOTo opra-
HH3Ma.

AHaNu3 TEKCTOB, ONMUCHIBAIOIINX MPOSIBJIEHUS] 3J1€KTPOMarHuT-
HOT0 U3JIy4YeHHUs B IPUPO/ie: KHUBble OPraHU3Mbl, U3JIyYeHUsI
HeGeCHbIX TeJl (CMBICIOBOE YTEHHE).

Pacno3HaBaHMe U aHAJNU3 PA3JIMYHBIX IPUMEHEHUHN 3JIEKTPO-
MarHUTHBIX BOJIH B TEXHUKE.

Pewrenuve 3aza4 c ucnosib3oBaHueM GOpPMYJI AJisl CKOPOCTH
3J1eKTPOMarHUTHBIX BOJIH, JJIMHbI BOJIHBI ¥ YaCTOTHI

cBeTa

Pa3ges 11. CBeToBble sABaAeHUs (15 4)

3aKoHBI pacnpo-
CTpaHEeHHUsl CBeTa
(64)

HcTouHuku cBeTa. JlyueBasa
Mo/eJ b cBeTa. [IpaMonHen-
HOe pacnpocTpaHeHHe CBeTa.
3atMmeHus ConHua U JIyHbI.
OTpaxxeHue cgeta. [l1ockoe
3epKaJio. 3aKOH OTpa)KeHud
cBeTa.

[IpenoMieHue cBeTa.

3aKOH NnpeJioMJIEHUS CBeTa.
[ToHOe BHyTpeHHee oTpake-
HUe cBeTa. Mcnosib3oBaHue

Hab6s10/1eH1e ONBITOB, JEMOHCTPUPYIOIIUX SIBJE€HUE IPSIMOJIU-
HEHHOTO pacnpoCTpaHeHHs cBeTa (BO3HUKHOBEHHE TEHU U IOJIY-
TEHU), M1 UX UHTEPIIpeTaLHs C UCI0JIb30BAHUEM MOHATUSA
CBETOBOTO JIy4a.

O6'bsiICHeHHe U MO/JleIMPOBAaHHe COJIHEYHOI0 U JIYHHOI'O 3aTMe-
HUM.

HccnepoBaHre 3aBUCHMOCTH yrJjla OTpaXkeHUsl CBETOBOTO Jiy4a
OT yrJja naJleHus.

H3y4yeHue CBOMCTB M306pakeHHUs B IJIOCKOM 3epKaJie.
Ha6urosieHre 1 06'bsICHEHHE ONBITOB IO MOJy4eHHUI0 H300pasKe-
HUI B BOTHYTOM U BBINYKJIOM 3epKaJax. HabsitogeHue u o6bsc-
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BHYTpPEHHEro oTpaXKeHus
B ONITHUYECKUX CBETOBOJAX

HeHUe ONBITOB I10 NPeJIOMJIEHUIO CBeTa Ha I'paHulle Pa3M4yHbIX
cpeJi, B TOM 4YHCJ/Ie ONBITOB C MOJHBIM BHYTPEHHUM OTpPaXKEHHEM.
HccnenoBaHre 3aBUCMMOCTH yTJa IpeJOMJIeHUs OT yTIJja
NaJleH!s1 CBeTOBOTIO0 JIydya Ha IPaHULle «BO3AYX—CTEeKJI0».
Pacno3naBaHue sIBJeHUM OTpakeHHs U NpeJsIOMJIeHUs CBeTa

B IOBCEeJHEBHOM KU3HU. AHA/IN3 U 06'bsICHEHNE ABJIEHUSA
ONTHUYEeCKOr0 MUPaXa.

Pemrenure 3azia4 ¢ MCMoJib30BaHHEM 3aKOHOB OTPaXKeHMUS

Y NIpeJIOMJIEHHUS CBeTa

JIMH3BI U ONTH-
YecKHe Npu6opbl
(64)

JInH3a, X0 jay4el B JIMH3e.
OnTudeckasi CHCTEMaA.
OnTtudyeckue  OpPUBOPHI:
doToanmapaT, MUKPOCKOII

U TeJslecKoIl. [J1a3 kak onTuye-
ckas cucrema. binsopykocTb
U 1aJIbHO30PKOCTh

[MonydyeHue n306pakeHUH ¢ MOMOIIBIO COOUpAKIIEH U pacceu-
BalolleM JINH3.

OmnpenesieHre GOKYCHOTO PacCTOSHUS U ONTHYECKON CUJIbI
cobUpawLIen JIMH3HIL.

AHa/u3 yCTPOUCTBA M NPHUHIUIA AEeUCTBUS HEKOTOPBIX ONTHYE-
CKHUX NpHUOOPOB: dpoToanmnapaTa, MUKPOCKOIA, TeJeCKona

(MC — 6uoJiorus, aCTpOHOMMUS).

Ananus siBJieHUH 6JM30PYKOCTH U AAJbHO30PKOCTH, MPUHIUIIA
neictBust oukoB (MC — Guosiorus)

PaszoxeHue
6eJIoro cBeTa
B cniekTp (3 4)

PassioxkeHue Gesoro ceerta
B cneKTp. OnbiThl Her0TOHA.
Cl0KeHHe CeKTpaJIbHbIX
uBeToB. /lucnepcus ceeTa

Ha6usiroieHue o pas/ioKeHUI0 6esioro CBeTa B CHEeKTP.
Ha6uitoieHre ¥ 06'bsICHEHHE OMBITOB IO MOJIYYEHHIO 6€J10T0
CBeTa IPH CJI0XKEHUH CBETa pa3HbIX [[BETOB.

npOBeAEHI/Ie )51 OG']:HCHEHI/IE ONBITOB 110 BOCHpI/IHTI/I}O oBeTa
peAMeTOB NPHU UX HAOJII0JEeHUU Yepes [IBeTOBble GPUIbTPHI
(uBeTHBIE OYKH)

Pa3gen 12. KBanToBble ABjeHud (17 4)

Hcnyckanue
Y NorJjomeHue

Onerrel Pezepdopaa v niiane-
TapHas MoJieJIb aToMa.

O6cyx/ieHre Lequ onbITOB Pe3epdopa mo ucciesoBaHUIO
aTOMOB, BbIJIBIDKEHHE TUIIOTE3 O BO3MOXHbBIX pe3yJbTaTax
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Oxonuarnue mao.

TemaTuuecknii
0JI0K, TeMa

OcHoBHOE coiepikanue

OCHOBHBIE BHABI 1€ TeJIbHOCTH Y4allluXCs
(Ha ypoBHe y4eOHBbIX el CTBHIT)

CBeTa aToMOM
(44)

Mogess aTtoMa Bopa. Ucny-
CKaHHWe U NOIJIOlleHHe CBeTa
aToMoM. KBaHTHI. JIuHelya-
Thle CIIEKTPbI

ONBITOB B 3aBUCHMOCTH OT NPEAINO0JaraeMoro CTpoeHusi aTOMOB,
dopMynMpoBaHHe BbIBOJOB U3 PE3Y/IbTATOB ONBITOB.
O6c¢cyx/ieHHue MPOTUBOPEYUH MJIAaHETAPHOU MOJesIM aToMa

Y OCHOBaHHUM 1 runoTe3bl bopa o cTalMoHapHBIX 0p6UTaX
3JIEKTPOHOB.

Hab6sio/ieHHe CIVIOMIHBIX U JIMHEHYATbIX CIEKTPOB H3JIyYeHHUs
pa3/IMYHbBIX BellecTB. O6bsICHEHHE JTHUHENYAThIX CIIEKTPOB
HU3JIy4eHUs

CtpoeHue
aTOMHOTro fAApa
(64)

PaguoakTuBHOCTB. Anbda-,
6eTa- U raMMa-u3JIy4eHHUsl.
CTpoeHHe aTOMHOTO A/pa.
Hyk/sioHHast MoZiesib aTOMHOTO
aapa. UsoTonsl. PaguoakTuB-
Hble NpeBpaleHusd. [lepuon
noJiypacnazga.

JelicTBUSA pajUOAKTHUBHbBIX
U3JIy4YeHUN Ha )KUBbIE
OpraHHU3MbI

06cyx/ieHre BO3MOXKHBIX TUIIOTE3 0 MOJeJIsIX CTPOEHUs fAApa.
OnpejiesieHre cocTaBa fAJep 0 3aJlaHHBIM MacCOBbIM M 3apsfio-
BBIM YHCJIaM U I10 NOJIOXKEHHUIO B IePUOJUYECKOU CUCTeEMe
asieMmeHTOB (MC — xumus).

AHasnn3 U3MeHeHUs COCTaBa f/ipa U ero MoJIOKEeHUs

B [IepHOJUYECKON cHUCTeMe NPHU A-paZM0aKTHUBHOCTH

(MC — xumus).

HccnenoBaHue TpeKOB @-4acTUI] 10 TOTOBLIM GoTOrpadusiM.
O6Hapy>XeHHe U U3MepeHUe PaJiuallMOHHOr0 pOoHA C MOMOIIbIO
JlO3UMETPA, OlleHKa ero MHTEHCHBHOCTH.

AHann3 61M0JIOrNYeCKUX U3MEHEHUH, TPOUCXOASALINX MO/
JledCTBUEM paJjUOaKTUBHBIX U3iaydyeHUil (MC — 6Guosorus).
Hcnosb30BaHue paJMOAaKTUBHBIX U3JIyYeHUH B MeJULIMHE

(MC — 6uoJiorus)

ApepHble
peakuuu (7 4)

AnepHble peakuu. 3aKOHBI
COXpaHeHHs 3apAA0BOro

Pewenue 3a4a4 C UCIIOJIb30OBAHHWEM 3aKOHOB COXpaHEHUA
MacCCOBbBIX U 3apAA0BbIX YK CeJI Ha ollpeJie/IeHre pe3yJibTaTOB
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M MacCOBOTO0 YHceJl. JHeprus
CBA3U aTOMHBIX Aep. CBA3b
Macchl U 3Hepruu. Peaknuu
CUHTe3a U JieJIeHUd AJep.
Hctounuku sHepruu CoJsHLA
Y 3BE3/I.

fApepHas sHepreTuka

A/lepPHBIX pPeaKU{; aHaIu3 BO3MOXKHOCTH WJIM HEBO3MOXKHOCTH
SAIepHOU peaKIUH.

OueHKa 3HEPrUU CBS3U fZlEP C UCIIOJIb30BaHUEM (OPMYJIbI
JWHIITeHHa.

O6cyx/leHre NepCHeKTUB HUCIO0JIb30BaHUSA YIPABJISEMOIO
TEepPMOsiIEPHOTO CUHTE3a.

O6cyxJeHre NPEeUMYILECTB U 3KOJOTUUECKUX MPO6IeM,
CBSI3aHHBIX C s/lepHOH aHepreTUKoH (MC — akoJsiorus)

IloBTOpPUTE/ILHO-06061aI0IIUi MOAYJIb (9 4)

Cucrematusanus
1 060011eHHEe
npeAMEeTHOro
coiepKaHus

Y ONbITA Aesl-
TeJIbHOCTH,
NpUOGPETEHHOIO
MpY U3yYeHUU
BCETO Kypca
busuku

06o611eHHE COAePXKAHUA
Ka’kJ0ro U3 OCHOBHBIX
pa3zesioB Kypca pU3UKU:
MexaHUYeCKHe, TENJIOBhIE,
3JIEKTPOMarHUTHbIE, KBAHTO-
Bbl€ SIBJIEHUSI.

HayuHblii MeTO/ MO3HAHUSA U
ero peajusauus B pusude-
CKUX HCCJIeIOBaHUSAX.

CBs13b GU3UKU U COBPEMEH-
HBIX TEXHOJIOTHUH B 06J1aCTH
nepejayv HHPoOpMaLuy,
3HepreTHKe, TPAHCIIOPTE

BeinosiHeHHe y4eOHbBIX 33a[jaHUH, TPEOYIOIINX JAEMOHCTpALUU
KOMIIETEHTHOCTEH, XapaKTepPHU3YKIUIUX e€CTeCTBEHHOHAYYHYIO
rpaMOTHOCTb:

6 IpYMeEHEHHUS MOJyYeHHbIX 3HAaHUH 11 HAQYYHOTO 00'bsICHEHUS
dusnyecKkux sIBJIEHUH B OKpYKalollled Npupoje U MoBCeJHEB-
HOM KU3HH, a TaK)Ke BbISIBJIeHUSA QU3NIECKUX OCHOB psja
COBpPEMEHHBIX TEXHOJIOTUH;

6 IpUMEHEHUs] OCBOEHHBIX 9KCIIEPUMEHTAaNbHbIX YMEeHUH JAJIs
HcciiefoBaHUsl GU3NYECKHUX SIBJIEHUH, B TOM YHCJIe AJIs
MPOBEPKHU T'UIIOTE3 U BbISIBJIEHHUS 3aKOHOMEPHOCTEM.

PemeHue pacyéTHBIX 33/1a4, B TOM YHCJIE TIPeANoJaraimux

HCI0JIb30BaHUE QU3UYECKON MOJe/IM U OCHOBAaHHBIX Ha COJep-

>KaHUU Pa3JIMYHbIX pa3/es0B Kypca pU3UKU.

BeinosiHeHWe W 3alUTaA FPYNIOBBIX UJIH WHAUBUAYAJIbHBIX

MMPOEKTOB, CBSI3aHHBIX C COJIep>KaHUEeM Kypca GU3UKU




