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COAEP>KAHHME

[ToscHuTenpHas 3anucka

OOmast xapakTepucTHKa ydeOHoro npeamera «Dusukay
[enun n3ydyenus yueOHoro npeamera «Du3nkar»

Mecro yuebHoro npenmeta «®Dusnka» B yueOHOM I1aHE
Coneprxanue yueOHoro mpeamera «Du3nka»

7 xiacc

8 xmacc

9 kace

[Tnaampyemblie pe3ysIbTaThl OCBOCHHS YI€OHOTO IIPeIMeTa
«Du3nka» Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMUsI
JIMYHOCTHBIE PE3YIIbTATHI

MertanpeaMeTHbIC pe3yabTaThl

[IpenMeTHBIC pe3yIbTaThI

7 xmacc
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9 kmace
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Pabouas mnporpamma mo (¢u3MKEe Ha ypPOBHE OCHOBHOI'O
oOmero o0pa3oBaHWsS COCTaBJICHAa HAa OCHOBE TIOJIOXKCHHH U
TpeOoBaHUH K pe3yabTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
o0Opa3oBaTenpHON Hporpammbl, npejactaBieHHbIX B deneparbHoM
rOCy/IapCTBEHHOM 00pa30BaTeIbHOM CTaHJApTEe OCHOBHOTO OOMIETO
obopazoBanus (PI'OC OO0O), a Takke ¢ Yy4ETOM MPOTPaMMBbI
BocnuTanusi W KoHIenmuu mnpenojaBaHus y4eOHOTO TpeaMeTa
«Du3ukay B  00pa3oBaTeIbHBIX OpraHm3anusax Poccuiickoi
Odenepanuu, pealM3yIONUX OCHOBHBIE 00IIC00pa3oBaTeIbHBIC
MIPOrpPaMMBbI

[MOSACHUTEJIbHAA 3ATIMCKA

Conepxanne IlporpamMMbl HampaBieHO Ha (OPMHPOBAHUE
€CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH YYAIIMXCS W OpPTaHU3ALUI0
u3yueHus (PU3MKU Ha AEATeIIbHOCTHONW OCHOBE B Hell yuuThIBaroTCs
BO3MOXXHOCTH mpeamera B peanusanuu tpedoanuit @I'OC OO0 k
IUIAHUPYEMbIM JIMYHOCTHBIM W METalpeAMETHbIM pe3yibTaTaM
00y4eHHs, a TaKKe MEXKIIPEIMETHbBIC CBS3H €CTECTBEHHO-HAYUHBIX
y4eOHBIX IPEAMETOB HAa YPOBHE OCHOBHOT'O 0011er0 00pa3oBaHuUs

B mporpamme omnpenensroTcss OCHOBHBIE LENH HW3YYEHHS
(¢u3uKN Ha ypOBHE OCHOBHOTI'O 00IIero o0pa3oBaHus, IIIaHUPYEMbIe
pe3yIbTaThI OCBOCHHSI Kypca (076370478 JMYHOCTHBIE,
MeTarpeIMeTHbIe, IpeAMETHbIE (Ha 6a30BOM ypOBHE)

[IporpamMMa  ycTaHaBiuMBaeT pacrpejaeiaeHue y4eOHOro
MaTepuaia 1o TrojaM oOy4deHus (1O KjaccaM), MpeJlaraer
MPUMEPHYIO TIOCJIE0BATEIBHOCTh M3YYEHHUSI TEM, OCHOBAaHHYIO Ha
JIOTHKE Pa3BUTHUSI MPEIMETHOTO COJEpKaHHs M y4€Te BO3PACTHBIX
0COOEHHOCTEHW ydJalmxcsi, a TaKkKe TMPUMEPHOE TEMATHYECKOe
TUTAHUPOBAHKE C YKa3aHUEM KOJIMYECTBA YaCOB HA M3yUECHUE KX 0U
TEMbl U TPUMEPHON XapaKTEPUCTHKOM y4yeOHOW MAedaTeIbHOCTH
y4aluxcs, peanu3yeMoi Ipu U3y4eHUU ITUX TEM

[Iporpamma MOXeT OBITH WCIIOJNF30BAaHA YUUTEISIMH Kak
OCHOBA JIJIsl COCTaBJIEHUs CBOMX pabounx nporpamm [Ipu pa3paboTke
paboueii mporpaMMbl B TEMATHYECKOM TUTAHUPOBAHHUHU JOJDKHBI OBITH
YUTEHBI BO3MOXKHOCTH HCIIOJIb30BAHUS 3JIEKTPOHHBIX (LIU(PPOBBIX)
00pa30oBaTENbHBIX PECYPCOB, SBISAIOIINXCS y4€OHO-METOIUUYECKUMU
MatepuaiamMu  (MyJbTHMEIUIHBIE TMPOTrPaMMBbl,  BIIEKTPOHHBIE
YYCOHHKH W 3aJaYHUKH, DJICKTPOHHBIE OWOIMOTEKH, BUPTYyaIbHbIC
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nabopaTopuy, HWIPOBBIE MPOTPaMMBbl, KOJUIEKIMH  IH(POBBIX
00pa3oBaTeNbHBIX  PECYPCOB), PEATM3YIOMMX JIUIAKTHYCCKHE
Bo3moxkHoctn  MKT, coxepkaHue  KOTOPBIX  COOTBETCTBYET
3aKOHOAATENILCTBY 00 00pazoBaHUU

[Tpumepnast pabovast mporpaMma HE CKOBBIBA€T TBOPYECKYIO
MHUIUATUBY YYWTENe M MPeAOCTaBIseT BO3MOXHOCTU JUIf
peain3aumy pa3InuHbIX METOMYECKUX MOJIX0/0B K IPENOAABAHUIO
(bU3HUKY NIPU YCIOBUU COXPAHEHUsI 00s13aTENIbHOM YacTH COIepP KaHUS

Kypca

OBILIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEJIMETA
«OPU3NKA»

Kypc buzuku — CUCTEMOOOpa3yIOIIHiA JUIst
€CTECTBEHHO-HAYYHBIX y4eOHBIX IIPEIMETOB, IIOCKOJIBKY
¢u3nveckne 3aKOHBI JIEKAaT B OCHOBE IIPOIECCOB U SIBJICHUH,
U3y4yaeMbIX XHUMHUEH, Ouoyoruei, actpoHoMue u (u3NIECKOH
reorpadueii Puznka — 3TO MPEAMET, KOTOPHI HE TOJBKO BHOCHT
OCHOBHOH BKJIaJl B €CTECTBEHHO-HAay4yHYI0 KapTHHY MHpa, HO U
npenocTaBiseT Haubosiee sCHble 00pa3libl MPUMEHEHHs] HAay4yHOTO
METO/a MO3HaHUsA, T € CIoco0a MoJy4YeHHs JOCTOBEPHBIX 3HAHUH O
mupe Hakonen, ¢puznka — 3To npeaMeT, KOTOPbIN HapsAdy ¢ IPYTUMU
€CTECTBEHHO-HAYYHBIMU IPEAMETaMU JOJDKEH JaTh IIKOJbHUKAM
npescTaBieHue 00 yBIIEKATEIbHOCTH HAyYHOTO HCCIEIOBaHUS U
PasioCTH CaMOCTOSATEIBHOIO OTKPBITUS HOBOTO 3HAHUS

OnHa M3 MIaBHBIX 3a1ad (U3MYECKOro o0pa3oBaHUs B
CTpYKType o0Iero o0pa3oBaHHsi COCTOMT B (OPMHUPOBAHUU
€CTECTBEHHO-HAyYHO! IPaMOTHOCTH M MHTEpPECA K HAyKe Y OCHOBHOM
Macchl O0ydYaroluxcs, KOTOpble B JajbHeWIeM OyIyT 3aHsAThl B
caMbIX pa3HOOOpa3HbIX cdepax aesTenbHOCTH Ho He MeHee BaKHOU
3a/1a4ue SIBJIAETCS BBIBICHUE U MOATOTOBKA TAJAHTJIMBBIX MOJIOBIX
JMONeW S TPOAOIDKEHHST  00pa3oBaHUsA W JaJIbHEHIIeH
poeCCHOHATILHOM JIeITENFHOCTH B 00JIaCTH €CTECTBEHHO-HAYYHBIX
HWCCIEMOBAaHNH MW CO3JaHMM HOBBIX TexHonoruu CorjracHo
OPUHATOMY B  MEXIYHApOAHOM  COOOILECTBE  ONpeeNICHHIO,
«EcTecTBeHHO-Hay4Hasi TPaMOTHOCTh — 3TO CIIOCOOHOCTH Y€JIOBEKa
3aHUMAaTh AKTUBHYIO TPaXJAHCKYIO TO3MLHUIO TO OOIIECTBEHHO
3HAYUMBIM BOIIPOCAM, CBS3aHHBIM C €CTECTBEHHBIMU HAyKaMM, U €TO
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FOTOBHOCTh ~ MHTEPECOBATHCS  €CTECTBEHHO-HAYYHBIMH  UJCSIMU
Hayyno rpamMOTHBI  4YelOBEK CTPEMHUTCS  y4yacTBOBAaTh B
apryMEHTUPOBAHHOM OOCYXKICHHHM TPOOJEM, OTHOCSIIUXCS K
€CTECTBEHHBIM HayKaM W TEXHOJOTHSIM, 4YTO TpeOyeT OT Hero
CHEAYIOIIMX KOMIIETEHTHOCTEM:

—HAay4HO OOBSICHSTDH SBJICHHUS,

—OIICHUBAaTh W  TMOHUMATh  OCOOCHHOCTH  HAy4YHOIO
UCCIIEI0BaHMS,

—MUMHTEPNPETUPOBATh JAHHBIE M MCIOJIb30BaTh HAYUYHBIC
JI0Ka3aTeNIbCTBA JIJIsl TOJIyYE€HHsSI BBIBOJIOB

Nzyuenue ¢uzuku cnmocoOHO BHECTHU PEIIAONIMI BKJIAJ B
(dbopMUpOBaHNE €CTECTBEHHO-HAYYHON IPaMOTHOCTH O0yYarOIINXCs

HEJIM U3YYEHUSA YYEBHOI'O ITPEJIMETA «®U3UKA»

lenn w3ydeHuss (U3MKKA HA YpPOBHE OCHOBHOTO OOIIETO
oOpasoBaHusl onpezaeiacHbl B KoHIenuu npernogaBanus y4eOHOTO
npeaMera

«®Du3uka» B 00pa30BaTEIIbHBIX OpraHu3alusx Poccuiickoi
denepanun, peaqu3yIOMIUX OCHOBHBIE 0011€00pa3oBaTelIbHbIC
MpOrpaMMBbl, yTBepkAEHHON pemeHneM Komnernn MuHucrepcTa
npocBenieHus: Poccuiickoit denepanuu, MpOTOKON OT 3 1exalps
2019r Ne I1K-4BH

Henu nzydyenus Gpusnku:

—TpuoOpeTeHne UHTepeca U CTPeMIICHUs OOYJaroIuxcs K
HAyYHOMY W3YYCHHUIO MPUPOIBI, PA3BUTHE MX UHTCIUICKTYaTbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH;

—pa3BHUTHE MPEJACTABICHUI O HAYyYHOM METOJC TO3HAHHS H
(dbopMUpOBaHHE HCCIEAOBATEIHCKOTO OTHOIICHHUS K OKPYKAIOIIUM
SIBIICHHISIM;

—(opMupoBaHUEe HAYIHOTO MHPOBO33PECHHS KaK pe3ysibTaTa
M3YYECHHUS] OCHOB CTPOEHHS MaTepuu W (yHIAMEHTAIbHBIX 3aKOHOB
buznky;

—dopMupoBaHue TMPEACTaBICHUA O poilu (UBHKU JJIs
Pa3BHUTHS JPYTUX €CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJIOTHH;

—pa3BHUTHE NPEJCTABICHUN O BO3MOXHBIX cdepax Oymymieit
npodecCHOHABHON ~ NEATENhbHOCTH, CBSI3aHHOW ¢ (DU3UKOIA,
MOJrOTOBKA K JalbHEHIeMy OOYYeHHI0O B OSTOM HAalpaBICHUHU
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JIOCTI)KEHHEe OSTHX LeJleld Ha YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHHs 00eCIIeYNBACTCS PEIICHUEM CIIETYIONINX 3a/1a4:

—IIpHOOpETeHNE 3HAHUNA O TUCKPETHOM CTPOCHUH BEILECTBA,
O MEXaHMYECKUX, TEIUIOBBIX, OJJEKTPHYECKUX, MArHUTHBIX H
KBAHTOBBIX SABJICHUAX,

—npuoOpeTeHne  yYMEHWH  ONUCHIBAaTH M OOBACHSATH
(1)I/I3I/I‘ICCKI/IG SABJICHUS C UCITIO0JIBb30BAHUEM IMOJTYYCHHBIX 3HaHPII>i;

—OCBOGHHE METOJIOB PEIICHUs MPOCTEHIINX pPacUYETHBIX
3aja4 C HCIIOJIb30BAaHHEM (DU3MYECKHX MOJENeH, TBOPYECKHX H
MPAaKTUKO-OPUEHTHPOBAHHBIX 33/1a4;

—pPa3BUTHUC YMGHI/Iﬁ Ha6JIIOIlaTI) IMPUPOAHBIC ABJICHHUA U
BBITIOJIHATE OIIBITHI, Ta0OpPAaTOpPHBIE pabOTHl M 3KCIIEPUMEHTAIbHBIC
MCCIICIOBAHMS C MCTIOJIb30BAaHIEM N3MEPUTEIBHBIX IPHOOPOB;

—O0CBOEHHUE PUEMOB PabOTHI ¢ HHpOPMAaLEel (U3NIECKOTO
cofiep KaHusl, BKITIOUasi MH(POPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSIX
(bU3MKK; aHATM3 U KPUTHYECKOE OLIEHMBAaHUE HH(POPMAIINY;

—3HaKOMCTBO co cepamu npodeccuoHaTbHON
NEATENbHOCTH, CBS3aHHBIMH C (U3UKOW, W  COBPEMEHHBIMH
TEXHOJIOTUAMU, OCHOBAHHBIMHU HAa JOCTHXXCHUAX (1)I/ISI/I‘ICCKOI>'I HAayKHn

MECTO VYYEBHOI'O TIIPEAMETA «®U3HUKA» B
YYEBHOM ITJIAHE

B cootBerctBun ¢ ®I'OC OOO ¢usuka sBisercs
o0s3aTeNbHBIM ~ NPEIMETOM Ha YpPOBHE OCHOBHOTO  OOIIEro
obpazoBanust [laHHas mporpaMma IperycMaTpUBAaeT H3Yy4YCHHE
¢u3ukn Ha 6a30BOM ypoBHE B 00bEMe 238 4 3a Tpu roja oOyueHus
o 2 4 B HeJEHIO B 7 U 8 Kjlaccax M IO 3 4 B Hexenr B 9 kiacce B
TEMaTUYeCKOM IUIAHWPOBAaHUM sl 7 U § KIaccoB IMpernoiaraercs
pe3epB BpeMEHH, KOTOPBIH YYUTEIb MOKET UCIOIB30BATh IO CBOEMY
YCMOTpPEHHIO, a B 9 KJIacce — MOBTOPUTEIbHO-0000IAIOIINI MOy b

COHAEPXAHUE YUEBHOI'O ITPE/JIMETA «®U3NKA»

7 ximacc
Paznen 1. ®usuka u € poib B TO3HAHUH OKPYKAIOIIETO MUPA

®usuka — Hayka O Inpupoje SIBieHHs NpUPOIbI (MCl)
Dusnyeckue SBICHUSA: MEXAHWYECKUE, TEIUIOBBIC, DJICKTPUYECKHUE,
MarHUTHBIE, CBETOBBIE, 3BYKOBBIC
®dusnueckue BenuuuHbl V3MepeHne (u3NYECKUX BEJIWYUH
7



@usnueckue npubops! Iorpemnocts u3mepernii MexrynapoaHas
CUCTEMA EAVHHII

Kak ¢u3uka u qpyrue ecTecTBeHHbIE HAYKH U3Y4alOT IPHPOTY
EcrecTBeHHO-HayuHBI METO/ MO3HAHUA: HAOIIOICHHE, TOCTAHOBKA
Hay4HOI'O0 BOIIPOCA, BBIIABW)KCHUE THUIIOTE3, OKCIEPUMEHT 10
IIPOBEpPKE TUIOTE3, 00bsICHEHUE HalIrogaeMoro siineHust Onucanue
(U3NIECKUX SIBICHUH C TTOMOIIBIO MOZETICH

JleMoHcTpanuu

1 MexaHuueckue, TEIUIOBBIE, 3JIEKTPUUYECKHE, MAarHUTHBIE,
CBETOBBIC SIBJICHUS

2 Ouzudeckue MpuOOpHl M MPOLEAYpa MPSAMBIX W3MEPEHUI
aHAJIOTOBBIM U IIU(PPOBBIM NPUOOPOM

JlaGopaTopHbIie pabOTHI OIBITHIZ

1 Ompenenenrie 1EHBI ACICHUS IIKAIBI H3MEPUTEIHLHOTO
npudopa

2 V3mepenue pacCTosSTHAN

3 U3mepenune o0bEMa )KUJIKOCTH B TBEPIOTO Tela

4 OnpeneneHue pa3MepoB MaJIbIX Tell

5.M3Mepenue Ttemmeparypbl IMpU TMOMOUIM KUIKOCTHOTO
TEPMOMETPA U JATYMKA TEMITepaTyphl

6 IlpoBenmeHnue wucclenOBaHUS TIO TIPOBEPKE TUIOTE3BI:
NATbHOCTh TMOJETA IIapUKa, MYIIEHHOTO TOPU30HTAIBHO, TEM
0oJbIIe, 4eM OOJIbIIe BHICOTA ITyCKa

Paznen 2. [lepBoHavanbHbIE CBEICHHUS O CTPOCHUH BEIIECTBA

CrpoeHue BemiecTBa: aTOMbl U MOJEKYJbl, UX pa3Mepsl
OMbITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOSHUE BEIIECTBA

JIBrxkeHue yactull BemiecTBa CBSI3b CKOPOCTH JBHKEHUS
yacTull C Temmneparypoil bpoyHoBckoe nBuxkenue, auddysus
B3auMozpeiicTBre yacTHIl BEIIECTBA: TPUTSKEHUE U OTTAJTKUBaAHUE

ArperaTtHble  COCTOSIHMSI ~ BELIECTBA: CTPOEHUE Ta3oB,
KHUIKOCTEN U TBEPABIX (KPUCTALTNUECKHX ) TeT B3anMocBsI3bp MEX Ty
CBOMCTBaMM BELIECTB B pA3HBIX arperatHbIX COCTOSHHUSX U HX
aTOMHO-MOJICKYJIIPHBIM ~ cTpoeHneM (OCOOCHHOCTH —arperaTHbIX
COCTOSIHUI BOJBI

JleMoHCTpanuu

1 HaGmronenue OpoyHOBCKOTO ABMkeHUs 2 HaOmomeHue

mddy3un



3 Habmonenue siBieHui, 00bACHIIOMUXCS TPUTSDKEHUEM HITH
OTTaJIKMBAaHUEM YaCTUI] BEILECTBA

JIaboparopHbie pabOTHI U OIBITHI

1 Ouenka juamerpa aromMa METOAOM  psoB  (c
UCTOJIb30BaHuEM (poTorpaduii)

2 OnbIThl IO HAOIOIEHHIO TEIUIOBOIO PACIIMPEHUS Ta30B

3 OnbITEl IO OOHAPYXKEHUIO ACUCTBUS CHUJI MOJEKYJISPHOTO
IIPUTSHKCHUS

Paznen 3. JIBrokeHre U B3aMMOICHCTBHUE TEJI

Mexannueckoe ABUKEHUE PaBHOMEpPHOE M HEPAaBHOMEPHOE
neukeHre Ckopocts CpenHsss CKOPOCTb IIPU  HEPaBHOMEPHOM
NBUKEHUM Pacy€r nmyTu u BpeMeHH IBUKEHUS

SIBnenue uHepuuu 3akoH MHepuuu B3aumosencTBue Ten Kak
IIPUYMHA M3MEHEHMsI CKOPOCTH IBMXKEHMs Ten Macca kak mepa
uHeptHocTH Tena IlnotHocTe BemectBa CBsI3b IUIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B eluHUIle 00BbEMa BellecTBa

Cuna kak xapakTepucTtuka B3aumozeiictBus ten Cuia
ynpyroctu U 3akoH ['yka I3mepeHue cuipl C TIOMOILBIO
JUHaMoMeTpa fIBjieHne TATOTeHUs U cuja TsokecTd Cuila TSKeCTH Ha
apyrux miaHerax (MC) Bec tena HeBecomocts CrokeHue cui,
HaIpaBJIEHHBIX 1O OAHOM mnpsiMoil PaBHoxelicTByromas cuin Cuma
TpeHust TpeHue cKoIbXKEeHUsI U TpeHHE MOoKos TpeHue B Mpupoae u
texuuke (MC)

JlemoHCcTpanuu

1 HabmtoieHne MexaHu4ecKoro JBMKEHUS Tea

2 U3mepeHue CKOpPOCTH MNPSMOJIMHEWHOrO MABMKEHHS 3
Habntonienue siBjeHust HHEPIUH

4 HaGmroieHue M3MEHEHUsI CKOPOCTH NPH B3aUMOJICHCTBUU
Ten 5 CpaBHEHHE MAcC IO B3aUMO/ICHCTBHIO TEJ

6 CnoxeHne CHJI, HAlPaBJICHHBIX 110 OJHOH MPSIMON



JIaboparopHbie pabOTHI ¥ OIBITHI

1 Onpenenenre CKOPOCTH PABHOMEPHOTO ABUKEHUS (IIapHKa
B JKUJKOCTH, MOJIEIIN AJIEKTPUUECKOTO aBTOMOOUIIS U T 1T )

2 OmpeneneHue cpeiHel CKOPOCTH CKOJIbKEHUs OpycKa Win
1IapuKa [0 HAKJIOHHOW MJI0CKOCTH

3 Ormpenenenue MIOTHOCTUA TBEPIOTO Tema

4 OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb PaCTSKEHUS
(medopmanium) MPy>KUHBI OT MPUITIOKEHHON CHJIBI

5 OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI TPEHHS
CKOJIbKEHUSI OT Beca Tejla M XapakTepa COINpPHUKACaroIIMXCs
MOBEPXHOCTEH

Paznen 4. [laBienue TBEPABIX TeEJ, >KUAKOCTEH W Ta30B

Hasnenne CriocoObl yMEHbILIEHUSI U YBEIMYEHUS JaBJICHUS
JlaBnenue raza 3aBUCUMOCTh JaBJE€HHUS Ta3a OT o00BEMa,
temneparypsl [lepenaua naBiaeHust TBEPABIMHU TEIaMU, )KUJIKOCTIMU
u razamu 3akoH [lackans [THeBMaTHuUeckue MalIMHBI 3aBUCHMOCTD
TaBIIEHUS] JKUIKOCTH OT TIYOMHBI [ MApOCTAaTHUECKHI MapasoKc
CooOmraromuecs cocyabl [ uapaBinyeckue MeXaHu3Mbl

Atmocdepa 3emnu u arMmocdepHoe naBineHue IIpuynHb
CYILIECTBOBaHMs BO3AYIIHONW oOomouku 3emiu OnbiT Toppuuerniu
N3mepenune arMocdepHOro aaBiieHUs 3aBUCHUMOCTh aTMOC(HEPHOTO
JaBJICHUS OT BBICOTHI HaJ ypoBHEM Mopsi [Ipubopsl 11 usmepeHus
aTMOC(EpHOTO TaBJICHUS

JlelicTBuEe KUIKOCTH M ra3a Ha MOTPYyKEHHOE B HUX TEJO
BrrtankuBatomiast (apxumenosa) cuia 3akoH Apxumena [lnaBanue
ten Bo3znyxonnaBanue

JlemoHCcTpanuu

1 3aBrcUMOCTb J1aBlieHUs raza oT Temiepatypsl 2 [lepegaua
JABJICHUS KUAKOCTHIO U Ta30M

3 Coobmaroruecs cocy bl 4 ['uapaBandeckuii mpece

5 IIposiBnenue neicTBUs aTMOC(HEPHOTO JaBICHUS

6 3aBHCHMOCTh  BBITAJIKHBAIONICH CHWIBI OT 00BEMa
MOTPY>KEHHOM YaCTH TeJa U MIOTHOCTU KUIKOCTH

7 PaBeHCTBO BBITAJIKWUBAIOIICH CHUJIBI BECY BBITECHEHHOM
KUIAKOCTU

7 VYcnoBue miaBaHus TeN: MJIaBaHUE WM MOTPYKEHUE
T€J B 3aBUCUMOCTHU OT COOTHOILIEHUS TUIOTHOCTEH TeJa U KUIKOCTH
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JlaGopaTopHbIie pabOTHI ¥ OIBITHI

1 HccnenoBanue 3aBUCUMOCTH Beca Tella B Bojie 0T 00bEMa
MOrPY>KEHHOM B JKUJIKOCTh YaCTH Tela

2 OmpeneneHre BBITAIKUBAIONIECH CHIIbI, ACWCTBYIOIIEH Ha
TEJI0, OIPYKEHHOE B )KUJIKOCTh

3 IlpoBepka HE3aBHCUMOCTH BBITAJIKUBAIOLICH  CHIIBL,
JNEUCTBYIO- IIEH Ha TEJIO B )KUIKOCTH, OT MacChl Teja

4 OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh
BBITAJIKMABAIOUICH CHUJIbl, JEHCTBYIOLIEH HA TEJIO B JKUJIKOCTHU, OT
00béMa TOTPY)KEHHOH B JKUIKOCTH YaCTH Tela U OT IUIOTHOCTH
KUIKOCTU

5 KoHcTpynpoBanue apeomerpa WIM KOHCTPYHMpPOBaHUE
JIOJIKU U OTIpeJeIeHUE €€ rPy30M0bEMHOCTH

Paznen 5. Pabora u MomHOCTE. DHEpTUs

Mexannueckas pabora MoIHOCTb

IIpocTeie MeXaHU3MBI: pblYar, OJOK, HAKJIOHHAs IJIOCKOCTh
IIpaBuiio paBHOBecus pblyara lIpuMeHeHue npaBwiia paBHOBECHUS
ppiyara k Onoky «3omotoe mnpaBwio» MexaHuku KIIJ[ mpocTsix
MexaHu3MoB [IpocTbie MexaHU3MBbI B OBITY U TEXHUKE

Mexannueckass sHepruss Kunernueckas M INOTEHLIMAIbHAs
sHeprus IIpeBpamieHne OAHOrO BHJAa MEXAHWYECKOW DJHEPruu B
Ipyroil 3aKOH COXPAHEHHUs YHEPTUH B MEXaHUKE

JleMoHCcTpauuu

1 Ilpumepsl IPOCTHIX MEXAHU3MOB

JIaboparopHblie pabOThI U OTIBITHI

1 Omnpenenenue pabOThl CUIIBI TPEHUS MPU PAaBHOMEPHOM
JBUKEHHUH TENA [0 TOPU30HTAIBHON TOBEPXHOCTH

2 UccnenoBanue yciaoBuii paBHOBecHs phruara 3 Mzmepenune
KII/] HakJTOHHOM MJIOCKOCTH

4 W3ydyenne 3akoHa  COXpaHEHMS  MEXaHMUYECKOU
SHEprun

8 kiacc
Pasznen 6. TerioBble sBIICHUSA
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OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOpUU
CTpOcHMs BelecTBa Macca u pasmMepsl aToOMOB M MOJIEKYJ OTBITHI,
MIOATBEPKTAOLINE OCHOBHBIE I10JIOXKEHHUS MOJIEKYJISIPHO-
KMHETUYECKOW TeOpun

Mogenu TBEPAOTO, XKHUAKOTO U Tra3000pa3HOr0 COCTOSIHUN
BemectBa Kpucrammueckue u  amopdueie Tena OObsicHEHHE
CBOMCTB T'a30B, KUJAKOCTEH U TBEPABIX TEJI HA OCHOBE IOJIOKCHUHI
MOJIEKYJISIPHO-KUHETHYECKON Teopun CMauyMBaHHE U KallMJUISIPHBIC
sBJIeHUs TemioBoe pacliupeHue 1 cxaTue

Temnepatypa CBs3b TEMIIEPATYPHI CO CKOPOCTHIO TEIIIOBOTO
JBUKCHMSI YaCTHII

Buytpennsas sHeprus CrnocoObl H3MEHEHHs] BHYTpEHHEH
SHEpruM: TeIlonepenaya M coBeplieHue paboTbl  Bumsl
TEeIUIONEepe1ayn: TEMJIONPOBOJHOCTD, KOHBEKLINS, U3Ty4CHHUE

KomnyecTBo TEmuoTel YaenbHas TEIUIOEMKOCTh BELIECTBA
TennooOMeH M TemjaoBOe paBHOBECHE YPaBHEHHE TEIJIOBOIO
Oananca IlmaBieHne m OTBepIEBAaHHE KPUCTAJUIMYECKHX BEIISCTB
VYnenbHas Temiora IuiaBiaeHus IlapooOpa3oBaHue M KOHJSHCALUS
Ucnapenne (MC) Kunenne VYnenpHas Temiora mapooOpa3oBaHUs
3aBHCUMOCTh TEMIIEPATYphl KUIIEHHUSI OT aTMOC(HEPHOTO JJaBIICHUS

Bnaxxnocts Bo3ryxa

OHeprus TomIMBa Y 1eJbHasl TEII0Ta CTOPaHUs

[Tpunnuns! pabotel TemioBeix apurateneid KIIJI tenmoBoro
nsurarens TemsoBele OBUTATENM W 3allUTa OKPYXKAIOLIEH Cpelbl
(MC)

3aKOH COXpaHEHMsI U NPEBPAIIECHUS YHEPTUU B TEIUIOBBIX
nporeccax (MC)

JlemoHCcTpanuu

1 HaGmonenue OpoyHOBcKoro nBwxkenus 2 HaOnronenue
mddy3un

3 HabOmionenue sBIEHWH CMaYMBaHUS M KaWJUIIPHBIX
SIBJICHUI

4 HabmrozieHre TeIIoBOro PacIupeHus Tel

5 V3MeHeHue naBieHHs rasza Npu U3MEHEHUU 00bEMa mpu
HarpeBaHUU WIN OXJIaKIECHUU

6 [IpaBuina u3mepeHus Temreparypsl 7 Busl Temonepenauu

8 OxJaxIeHne Mpu COBEPIICHUH PadOTHI
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9 HarpeBaHue nipu COBEpPIICHUHN paOOTHI BHEITHUMH CHIIAMHU
10 CpaBHEHUE TEIUTOEMKOCTEN Pa3IMYHbBIX BELIECTB

11 HabGnroneHue KumneHus

12 HaGnroaeHue nmocTOSHCTBA TEMIIEPATyPhl IPH IJIaBICHUU
13 Mopenu TeraoBbIX JBUTATENCH

JlaGopaTopHbie pabOThI U OTBITHI

1 OmnbITel 10 OOHAPYKEHUIO NEHCTBHS CHI MOJEKYJISPHOTO
MIPUTSHKEHUS

2 OmBITHI 110 BRIPALIMBAHUIO KPUCTAIIIOB TOBApEHHOM COJU
WM caxapa

3 OmpITHl 10 HAOJIIOACHUIO TEIUIOBOTO PACHIMPEHHS Ta30B,
KHUAKOCTEH U TBEPIBIX TEI

4 OnpeneneHue AaBICHUS BO3yXa B OaJTOHE IIIPUIIA

5 OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJICHUS
BO3/lyXa OT €ro o0bEMa U HarpeBaHUs WIHM OXJIAXKICHUS

6 IlpoBepka rumore3bl JTUHEHHOW 3aBUCHMOCTH JJIMHBI
CTOJIOMKA JKUJKOCTH B TEPMOMETPHUYECKON TPYyOKE OT TeMITepaTyphl

7 HalOnronenue W3MEHEHUs BHYTPEHHEH SHepruu Tena B
pe3yibTaTe TeTuIonepeaaun U padoThl BHEITHUX CHJT

8 HccnenmoBanue sBIICHUS TEIUIOOOMEHA MPU CMEITUBAHUHT
XOJIOJTHOW Y TOPSIYE BOBI

9 OmpeneneHue KOJIMYECTBA TEIJIOTHI, OTYYEHHOTO BOJAOM
MIPHU TETUIOOOMEHE C HarpeThIM METAJUTHUYECKUM ITUITHHAPOM

10 Ompenenenue yaenpHOM TermIOEMKOCTH BerlecTBa 11
Hccnenoanue npoiiecca ucnapeHus

12 OmpeneneHue OTHOCUTENHHON BIKHOCTH BO3ayxa 13
Onpenenenne yaeapHON TEIUIOTHI TJIABJICHHUS JIbAA

Pazgen 7. DnexTpudeckue U MarHUTHBIE SBJICHUS

Onektpuszanuss  Ten  J[Ba poma  DJIEKTPUYECKUX — 3apsioB
BiaumopeiictBue 3apsokeHHbIX Ten 3akoH Kynona (3aBUCMMOCTB
CHJIbl B3aUMOJICHCTBUS 3apsKEHHBIX TeJl OT BEJIMYUHBI 3aps0oB U
paccTOsSHUS MEX/y TeJIaMH)

Dnektpuueckoe noje Hanpsyk€HHOCT 3JEKTPUUYECKOTO MO
[IpuHIUIT Cynepro3uiuy SAEKTPUISCKUX TTOJIEH (Ha Ka4yeCTBEHHOM
YPOBHE)

Hocurenn  snekTpuyeckux  3apsAaoB  DJIEMEHTapHBIN
anekTpudeckuii 3apsaa Ctpoenue atroma [IpoBOTHUKY U TUAIEKTPUKH
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3aKOH COXpaHEHHUsI ANEKTPUIECKOTO 3apsiia

DJIEKTPUUYECKUI TOK VYcnoBust CYIIECTBOBAHUSA
BJIEKTPUYECKOr0 TOKa MCTOYHHMKKM TOCTOSSHHOro Toka JlehcTtBus
ANEKTPUYECKOTO TOKa (TEIUVIOBOE, XHWMHYECKOE, MAarHUTHOE)
DNEKTPUUECKUN TOK B )KUIKOCTSIX U ra3ax

Onekrprueckas nenb Cuia Toka JIEKTPUIECKOE HATIPSKEHNE
ConpoTHuBiieHHE NPOBOJHUKA Y AEIBHOE COIPOTHUBIICHUE BELIECTBA
3akoH Oma s yyactka nenu IlocienoBarenbHoe U napasuiesibHOE
COEJJMHEHHE ITPOBOJHUKOB

Pabora 1 MOIIHOCTH AJIEKTPUYECKOro ToKa 3aKoH J[Koyms—
Jlenna DOnexkTpuyeckue IMenu W MOTPEOUTENTH DIEKTPHUUECKOMN
sHepruu B ObITy KopoTkoe 3amMblkaHue

[TocrossuHble  MarHUThl  B3auMoaeldcTBME  MOCTOSTHHBIX
MarHuToB MaruuTtHoe nosie MarautHoe nojie 3eMJIM U €ro 3HaYeHUe
st ku3Hn  Ha  3emuie OmbIT  Opcerena  MarHutHoe — 1oJie
ANEKTPUYECKOT0 TOKa lIprMeHeHue 31eKTpOMarHUTOB B TEXHUKE
JlelicTBue  MarHuTHOrO MTOJII HA  MOPOBOJHHUK C  TOKOM
DNeKTpoABUTATEINb MTOCTOSIHHOTO TOKa Hcnonws3zoBanue
ANIEKTPO/ABUraTeNel B TEXHUUYECKUX YCTPOICTBaX U Ha TPAHCIOPTE.

OneiTel @apazest SIBneHue 3IEKTPOMArHUTHOW WHIYKIUU
[IpaBuno Jlenma DnexrporeHeparop CrnocoObl  MOMydSHUS
AJIEKTPUYECKONW SHEPruu DJEKTPOCTAHIUM HAa BO30OHOBISEMBIX
HCTOYHUKAX SHEPTrUuu

JleMoHCcTpauuu

1 DnexTpuszanus Ten

2 JIBa poma »IeKTpUYECKHX 3apsloB M B3auMOJeHcTBUE
3apsSKEHHBIX TEJ

3 YeTponcTBo 5 JIENCTBUE JJIEKTPOCKOIA 4
DneKkTpocTaTH4ecKast MHIYKIUs

5 3akoH coxpaHEHUs dIEKTPUIECKHX 3apsaaoB 6 [IpoBomHUKN
U AUDJIIEKTPUKU

7 MonenupoBaHHue CHIIOBBIX JTUHUHI 3JIEKTPAYECKOTO MO 8
M cTOUHMKH TOCTOSIHHOTO TOKA

9 JlelicTBHs 351eKTpUUECKOro Toka 10 DnexkTpudeckuil TOK B
xuakoctu 11 I'a30BblIil pa3psin

12 V3mepeHue CUitbl TOKa aMIIepMETPOM

13 V3MepeHue 3IEKTPUYECKOTO HAIMPSHKEHUS BOJIHLTMETPOM
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14 PeocraT 1 MarasuH COpOTHBIIEHUM

15 B3auMoeiicTBHE TOCTOSIHHBIX MAarHUTOB

16 MonenupoBaHue HEBO3MOXHOCTH Pa3JICICHHS MOJIOCOB
MarHuTa

17 MopenupoBaHue MarHUTHBIX TIOJIEH  MOCTOSIHHBIX
MarauToB 18 OnbIT DpcTena

19 MarnuTHOE 1oJie ToKa DJIeKTPOMarHuT

20 JleiicTBME MarHWUTHOTO TOJISI HA TIPOBOJHUK C TOKOM 21
DNEeKTpOABUTATEIb IOCTOSIHHOTO TOKa

22 ViccnenoBaHue SIBJICHUS DJIEKTPOMATHUTHOW HHTYKITUH.

23 Onsbitel apanes

24 3aBUCHMOCTH HAIpaBJICHHUS WHAYKIIMOHHOTO TOKa OT
YCJIOBUM €r0 BO3HUKHOBEHHUS

25 DIIeKTporeHepaTop MOCTOSTHHOTO TOKa

JlabopaTopHblie pabOThI U OTIBITHI

1 OmnbiThl O HAOIIOICHUIO ANIEKTPU3ALIMHN TNl UHAYKLIHUEH U
MIPU COMPUKOCHOBEHUH

2 HWccrnenoBaHue JIEHCTBUS  AJIGKTPUYECKOTO TIOJS  HA
MIPOBOHUKH ¥ TUIJICKTPUKH

3 COopka u mpoBepka pabOTHI AJIEKTPHUSCKOW  IIETTH
IIOCTOSTHHOT'O TOKa

4 I3smepeHune U peryIupoBaHue CUIIbl TOKa

5 M3MepeHue U peryampoBaHue HampsKEHUs

6.VccreoBanme 3aBUCUMOCTH CHIIBI TOKA, HMIYIIETO 4Yepe3
pPE3UCTOpP, OT CONPOTHUBIIEHUS PE3UCTOpa U HANpsHKEHHUS Ha
pesucrope

7.00BITHl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH AJIEKTPUUYECKOTO
COIPOTHBIICHUS TIPOBOJHHUKA OT €r0 JUIMHBI, TIOMIAH TIOTIEPEIHOTO
CeUeHHsI U MaTepHasa

8.IlpoBepka mpaBuia  CIOKEHUS  HANPSHKEHUH — TpU
MOCJIeIOBATEIFHOM COCTMHEHHH JIBYX PE3HCTOPOB

9.IIpoBepka mpaBmia A CHJIBI TOKa NpU TMapajuieIbHOM
COEIMHEHUH PE3UCTOPOB

10 Ompenenenue pabOTHl ANEKTPHUUECKOTO TOKA, HIYIIETO
yepe3 pe3nucTop

11 OmnpeneneHue MOIIHOCTH  DJEKTPUUYECKOTO  TOKa,
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BBIJICIIIEMOM Ha PE3UCTOPE

12 UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3
JAMIIOUKY, OT HANPSKEHUS Ha HEl

13 Onpenenenune KI1JI HarpeBaremns

14.MccrnenoBanye MarHUTHOTO B3aUMOIEUCTBUS IOCTOSTHHBIX
MarHuTOoB

15 M3yueHue MarHuTHOIO IMOJIsl IOCTOSSHHBIX MarHUTOB MpU
uX 00BEIMHEHUN U pa3JelIeHUH

16 MW ccnenmoBanue NEHCTBUSL IJEKTPUYECKOTO TOKAa HA
MarHMTHYIO CTPEJIKY

17.0nbITBI,  JEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIbI
B3aMMOJICHCTBHS KATYIIKU C TOKOM M MarHUTa OT CHJIbl TOKAa U
HaIPaBJICHUS TOKA B KaTyIIKe

18 M3yueHue neicTBUS MarHUTHOTO IOJIS Ha MPOBOJHUK C
tokoM 19 KoncTpynpoBanue u n3ydeHne padoThl HJIEKTPOIBUTATENS

20 Wamepenne KIIJ[ sieKTpoaBUraTeNbHOW YCTAHOBKHU

21.0n0BITHI 110 MCCIEAOBAHUIO SIBJIEHUS 3JIEKTPOMATrHUTHOM
MHAYKIUHM: HCCIIeIOBAaHHE W3MEHEHUH 3HAUYEHUs U HalpaBlICHUS
MHIYKIIMOHHOTO TOKa

9 KJ1acc

Paznen 8. Mexanndeckue siBICHHS

Mexannueckoe IBHKeHHE MarepuanbHas Touka Cucrema
orcuéra OTHOCUTEIBLHOCTh MEXaHUUYECKOTO JIBU)KEHUSI PaBHOMEpHOE
NpsIMOJUHENHOEe JBMXEeHME HepaBHOMEpHOE NPSIMOJIMHENHHOE
neukenre CpenHssi W MTHOBEHHass CKOpPOCTh Tela IpH
HEPABHOMEPHOM JBUKECHHUH

VYckopenne PaBHOYCKOpEHHOE MPSAMOJIMHENHOE JBUYKEHUE
CBobonnoe nagenue Onpitel ["anunes

PaBHOMepHOE nBMkeHUE N0 oKpyxHOCTH [lepnon m gactora
obparmienus JIuneitHas u yriaosas ckopoctd LleHTpocTpemurenbHoe
YCKOpEHHE

[IepBbiit 3akoH Hprorona Btopoit 3akoH Herorona Tperuit
3akoH Herotona [IpuHiun cynepno3unuu cul

Cuna ynpyroctu 3akoH ['yka Cuna TpeHus: cuiia TPEHHUS
CKOJIbJKEHUS, CUJIAa TPEHUS TIOKOsI, APYTUe BUbI TPEHUS

Cuna TsKECTH M 3aKOH BCEMHUPHOI'O TATOTEHUS Y CKOPEHHE
cBoOomHoro maneHus JIBwkenue mimaner Bokpyr Comnma (MC)
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IlepBas kocMuueckass ckopocTb HeBecoMOCTp M HEperpysku

PaBHOBecue MaTepuanbHON TOUKH. AGCOIIOTHO TBEPIOE TEIIO
PaBHOBecue TBEPHOro TeMa € 3aKPEIUIEHHOM OCHKO BpALLICHUS
MowmenT cunsl LleHTp TskecTH

Nmnynse tena. M3menenne nmmynbca. UMnynsc cuiibl. 3akoH
coxpaHeHHus uMIryibca. PeaktusHoe nmwxenue (MC)

Mexanunueckasi pabota ¥ MOMIHOCTb. PaboTa cui TsDKeCTH,
yrpy- roctu, TpeHusi Csizp sHepruu u pabotel. [loTeHunanbHas
SHEprus  Teja, MOJHATOrO0  HaJ  IOBEPXHOCTBIO  3EMJIM.
[TorenumanpHas 3HEprus C:KaTou NpykuHbl KuHeTnueckas 3Heprus
TeopeMa 0  KHHETHYECKOM HHEpPruM  3aKOH  COXpaHEHUs
MEXaHUYECKON IHEPTUU

JlemoHCcTpanuu

1 HabGmrogeHwe ~ MEXaHMYECKOTO — JIBMOKGHUS — Tena
OTHOCHUTEJIbHO Pa3HbIX TeJl OTCUETA

2 CpaBHEeHHE IMyTeH U TPACKTOPUIl IBUKEHUSI OJTHOTO U TOTO
e TeJla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA

3 H3mepeHune CKOPOCTHM U YCKOPEHHS MPSMOIUHEHHOTrO
JIBUKCHHUST

4 ViccnenoBaHue IPU3HAKOB PABHOYCKOPEHHOTO ABMXKEHHUS

5.HabGmonenne ABM>XEHUS Tena M0 OKPYKHOCTH

6.HabGnroneHne MeXaHMUYECKUX SIBICHHH, MPOUCXOIAIIUX B
cucreme orcuéra «Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM
JBM)KEHUHM OTHOCUTENIBHO KaOuHeTa (pU3NKU

7 3aBHCHUMOCTh YCKOpPEHHsS Tella OT MacChl Tela |
JEMCTBYIOLIEN HA HETO CUJIBI

8 HabmoneHne paBeHCTBa CHJI TTPH B3aUMOJICHCTBUH TEI

9 U3meHeHue Beca Tella IpU YCKOPEHHOM JIBUKEHUU

10 [epenaua uMIybca MpHu B3aUMOJICHCTBHA T

11 IlpeoOpa3oBaHus SHEPTUU MPU B3aUMOIECUCTBUHN TeJ

12 CoxpaHeHue uMITyabca pyu HEYNPYroM B3auMOAECHCTBUN
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13 CoxpaHeHue wuMIyJIbCa TpPH aOCONIOTHO YIPYroM
B3aUMOJECICTBUU

14 HabGmoaeHue peakTUBHOTO JIBHKEHUS

15 CoxpaHeHue MEXaHWYECKOW SHEPrHMH MPH CBOOOIHOM
nageHuu 16 CoxpaHeHHME MEXaHWYECKOW 3HEPIUM NpU JIBUKECHHUU
TeJa NoJ| IeHCTBUEM NPYKUHBI

JIaboparopHbie pabOTHI ¥ OIBITHI

1 KoncrtpynpoBaHue TpakTa Julsl pasroHa M JalibHeHIuero
PaBHO- MEPHOTO JIBUKECHUS IIAPHKA UITH TEJICKKHU

2.0mpenencHue cpeTHel CKOPOCTH CKOJIBLKEHHS OpyCKa WITH
JBMDKEHUS [IapUKa 10 HAKJIIOHHOM IIIOCKOCTH

3.0mnpeneneHre yCKOpEHHUs Tejla MPH PaBHOYCKOPEHHOM
JIBIDKECHUY 110 HAKJIOHHOMU INIOCKOCTU

4. VccrnenoBaHue 3aBHCUMOCTH IyTH OT BpPEMEHU IpH
PaBHOYCKOPEHHOM JBIKEHUH 0€3 Ha4aJIbHOW CKOPOCTH

5 [IlpoBepka rumorespl: €ciad MpPU PaBHOYCKOPEHHOM
JBIDKEHUH 0€3 HayallbHOW CKOPOCTH IYTH OTHOCATCS KaK DS
HEYETHBIX YHMCEJ, TO COOTBETCTBYIOILME IPOMEXYTKH BPEMEHHU
OJTTHAKOBHI

6 MccnenoBanne 3aBUCHMOCTH CHIIBI TPEHHS CKOJIBKEHUS OT
CHJTBI HOPMAJILHOTO JaBIICHHS

7 Omnpenenenre Kod(pQUIMEHTAa TPEHHUS CKOJNbXEHHUS 8
Onpenenenne KECTKOCTU MPYKUHbI

9.0npenenenre pabOThl CHIIBI TPEHUS IPU PABHOMEPHOM
JBVKEHUH TEJa TI0 TOPU30HTAIBLHON TTOBEPXHOCTH

10 Omnpenenenne pabOTHl CHUJIBI YIPYTOCTH TPH MOIbEME
rpy3a ¢ UCIOJIb30BaHUEM HETIOIBM)KHOTO U TIOJIBIDKHOTO OJIOKOB

11 N3ydyeHue 3akoHa COXpAaHEHUS SHEPrUU

Paznen 9. Mexannueckne KojaeOaHMsI U BOJTHBI

KonebarenpHoe nBmxkeHne OCHOBHBIE XapaKTEPUCTHUKH
KoJle0aHUH: TepHoi, 4YacToTa, aMIUIUTyAa MareMaTudeckuidi u
NPYXAHHBIA MasiTHUKH [IpeBpamienne SHEprun MpH KoJeOaTeTbHOM
JBHKEHUHT

3aryxatomue  konebaHus ~ BwIHYyXKJAeHHBIE — KoJieOaHUS
Pe3onanc Mexanuueckue BosHBI (CBOMCTBa MEXaHWYECKHX BOJIH
[IpononbHBIE U MOnEpedHble BONHBI [IMHA BOJIHBI U CKOPOCTH €€
pacrpocTpaHeHMss MexaHu4eckue BOJHBI B TBEPIOM  Tele,
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ceficmuyeckue BoaHbI (MC)

3ByKk ['poMKOCTH 3ByKa W BbICOTa TOHa OTpakeHHE 3BYyKa
Wudpa3Byk u ynbpTpa3sByk

JleMoHcTpanuu

1 HaGumronenue koaeOaHmii Te 1Mo IeHCTBUEM CHIIBI TSXKECTH
U CHJIBI YIPYTOCTH

2 HaGmonenue konebanuii Tpy3a Ha HUTH U Ha TIPYXKHUHE 3
Habmtoienue BBIHYXIEHHBIX KOJIe0aHUIl U pe30HaHca

4 PacnpocTpaHeHue MpOAOJIbHBIX U IONEPEYHBbIX BOJIH (Ha
MO/IETIN)

5 HabmroneHune 3aBHCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6 AKyCTHYECKUI Pe30HAHC

JlabopaTopHbIie pabOTHI U OIBITHI

1  OmnpeneneHue 4YacTOThl W NepHoja  KoJieOaHUU
MaTEeMaTHYECKOTO MasiTHUKA

2.0mpeneneHue 4acTOThI U Mepuo/ia KoieOaHui npy>KMHHOTO
MasiTHAKA

3.UccnenoBanue  3aBUCMMOCTH  @iepuoAa  KoseOaHuit
MOJIBEIIEHHOTO K HATHU TPy3a OT JUTUHBI HUTH

4 HccnepoBaHwe  3aBUCUMOCTH  TlepHojia  KoJjieOaHUM
MPYXKUHHOTO MasiTHUKA OT MacChl Ipy3a

5.IIpoBepka HE3aBHUCHUMOCTH Tepuojaa KoiebaHui Tpysa,
MIOJIBEILIEHHOTO K HUTH, OT Macchl rpy3a

6 OmnbITel, JAEMOHCTPUPYIOLIUE 3aBUCHMOCTb MEpHOIA
Koje0aHui MPYXKMHHOTO MasTHUKAa OT Macchl Ipy3a U KECTKOCTU
MIPY>KUHBI

7 VI3amepenue yCKOpeHust CBOOOTHOTO TaICHHS

Paznen 10. DnekTpoMarHWTHOE TMOJIE U AIIEKTPOMArHUTHBIE
BOJTHBI

DJEeKTPOMAarHUTHOE  MoJie  DJIEKTPOMAarHUTHHIE  BOJIHBI
CpoiicTBa 37eKTpOMarHUTHBIX BOJH [llkanma a1eKTpOMarHUTHBIX
BOJIH M crionib30BaHKe 3JIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBS3U

OnekTpoMarHuTHas — mpupoma cBera  CkopocTh  cBeTa
BonHoBEIe cBoliCTBa cBETa

JleMoHCcTpanuu

1 CBolicTBa 371€KTPOMarHUTHBIX BOJIH

2 BonHoBsie cBoiicTBa cBeTa JlabopaTopHbIe pabOThI 1 ONIBITHI
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1 M3ydyeHne CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C IIOMOIIbIO
MOOWIBHOTO TenedoHa

Pazgen 11. CeToBbI€ siBIICHUS

JlyueBasg moxenb cBera Mcrounuku ceera IlpsmosnuHeitHoe
pacnpoctpanenue cera 3atmeHuss Connuma u Jlynsl Otpaxkenue
cBeta [Imockoe 3epkano 3aKoH OTpa>KeHUs CBETa

IIpenomiienue cBera. 3akoH mpenomiieHus: csera. [lomHoe
BHYTpEHHEE  OTpa)keHHe cBeTa. lcmonb3oBaHHe  MOJHOTO
BHYTPEHHEI0 OTPa)KEHUS B ONTHUYECKUX CBETOBOAX.

Jlunza. Xox nyueir B JuH3e. OmnTHYecKas CcUCTeMa
doroanmnapara, wmukpockorna u Teneckona (MC). I'maz kak
OINTUYECKAs cCUCTeMa. bIM30pyKOCTh U JalbHO30PKOCTb.

Pasznoxxenue OGenoro ceera B crnekTp. OmnbiTel HploToHA.
CrnosxeHue crieKTpalbHbBIX 1IBETOB. Jucnepcus cera.

JlemoHCcTpanuu

1. [IpsimonuHEHOE pacpOCTPAaHEHNE CBETA.

2. OTtpaxkeHue cBerta.

3. [Tonyyenue n3o0paXkeHUH B IJIOCKOM, BOTHYTOM U
BBIIYKJIOM 3€pKaJiax.

4. [Ipenomienue ceera.

5. OnTHyeckuii CBETOBO/I.

6. XoJ yyeil B coOuparoriei JImH3e.

7. Xop mydel B paCCEUBAIOIIEH JIMH3E.

8. [Tony4yenue n3o0paxeHnit ¢ HOMOILBIO JIUH3.

9. [Ipunuun neiictBus Qoroanmnapara, MUKPOCKONA U
TEJIECKOTIA.

10. Monens riaza.

11. Paznoxenue 6enoro ceera B CHEKTP.

12. [Tonydyenue Oenoro cBeTa MpHU CIOKEHUU CBETa

Pa3HBIX I[BETOB.

JIaboparopHblie pabOTHI ¥ OIBITHI

1. HccrienoBanne  3aBUCUMOCTH  yIVIa  OTPAXKCHHS
CBETOBOT'O JTIy4a OT YIJia MaJeHHUS.

2. N3ydeHne XxapakKTepUCTHK N300pakeHUS MTpeIMeTa B
TUIOCKOM 3€pKaie.

3. HccrnenoBanne 3aBUCUMOCTH  yIiia MPEJIOMIICHUS
CBETOBOTO JIy4a OT yIJia aJICHUs] Ha TPAHHIIE «BO3TYX—CTEKIIO».
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4. [TonydeHnue n300pakeHuii ¢ TOMOIIBIO COOMparOIIeit
JIUH3BIL.

5. Omnpenenenne GOKYCHOTO PACCTOSHUS U ONITUYECKOM
CHJIBI COOMPAIOLIEH JIMH3BI.

6. OmnBITH IO Pa3I0KEHUIO OETIOT0 CBETA B CIIEKTP.

7. OnbITHl MO BOCHPUATHIO LIBETA MPEIMETOB IPU HUX

HaAOJIIOICHNH Yepe3 BETOBbIE (DUIBTPHI.

Pasnen 12. KBanToBbIe ABIICHUS

OmnbiTel Pesepdopna u mmanerapuas Mojens aroma. Mozaenb
aroma bopa. Mcnyckanue u morjomieHue cBeta aroMoM. KBaHTBI.
JInHelvaTeie CIEKTPBHI.

PaguoaktuBHOCTh. Anb(a-, 0Oera- M Tramma-u3iIydeHHUs.
Crpoenue atoMHoro sjapa. HykinoHHas Mozenb aToOMHOIro sjpa.
N3otomsl.

PamnoaktuBHele npeBpameHus. llepuox  momypacmana
aTOMHBIX SIIED.

SnepHple peakuuu. 3aKOHbl COXpPAaHEHHUS 3aps0BOIO U
MaccOBOI'0 4MCEI. DHEPIus CBA3M aTOMHBIX sAnep. CBs3p mMacchl U
sHepruu. Peakuumy cuHTe3a M neneHus saep. MICTOYHMKM 3HEpruu
Comnnna u 38631 (MC).

SnepHas oHepreTuka. JIeMcTBUS paiuOaKTUBHBIX U31y4EeHUN
Ha xuBble opranusmMsl (MC).

JlemoHCcTpanuu

1. CrieKTphl N3ITy4eHUs U MOTJIOIECHUS.

2. CrieKTphl pa3IMyYHBIX Ta30B.

3. Crnektp BogOpOa.

4. Habmonenue TpekoB B kamepe BuinbcoHa.

5. Pabota cuérurka HOHU3UPYIOLUUX U3TYYEHUH.

6.Peructpanuss  m3nydeHUsT NOPUPOJHBIX MHHEPAIOB W
MIPOAYKTOB.

JIaboparopHblie pabOTHI ¥ OIBITHI
1.HaGmroneHre CrjiomHbIX U JIMHEHYAThIX CIEKTPOB U3Iyde

HUSL

1. HccnenoBanue TpeKOB: U3MEPEHUE SHEPTHH YaCTHIIBI
110 TOPMO3HOMY IyTH (TI0 poTOrpadusim).

2. W3mepenue paguoakTUBHOTO (hoHa.

[ToBTOpHUTENEHO-0000IIAFOIINIT MOTYITh
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[ToBTOpUTENBEHO-0000IIAIONNIT MOYTb TMpeIHa3HAYEH JUIS
CUCTeMAaTH3aluy U 00O0OIIeHHSI TPEIMETHOTO COAECPKAHUS U OTIBITA
IeSTeTbHOCTH, IPHOOPETEHHOTO TPU U3YUYEHUH BCETO Kypca (hU3HKH,
a Takke Juig NoAroToBKU K OCHOBHOMY TIOCYAapCTBEHHOMY 3K-
3aMeHy 10 (U3HKE JJI1 0O0YJArOIIMXCs, BEIOPABIINX ITOT y4eOHBII
MIpeaMeT.

[lpy w3ydyeHUM  JAHHOTO  MOXYJS  pealu3yloTca H|
CUCTEMAaTHU3UPYIOTCSI BHJIbI JESATEIBHOCTH, HAa OCHOBE KOTOPBIX
o0ecreynBaeTcsl JTOCTHIKEHUE MPEIMETHBIX M METalpeIMETHBIX

IUTAHUPYEMBIX pe3yabTaToB o0yd4eHus, dopmupyercs
€CTECTBEHHO-Hay4YHasl TPAMOTHOCTb: OCBOCHHE HAYYHBIX METO/IOB
UCCIICIOBaHMS SIBJICHUH IPUPOBI M TEXHUKH, OBJIAJICHHE YMEHUSIMHU
OOBSCHATh (PU3UYECKUE SBIICHUS, TPUMEHSS MOMyYeHHbIC 3HAHUS,
pemaTh 3a/1a4d, B TOM YHCIIE KAaU€CTBEHHBIE U SKCIIEPUMEHTAIbHBIC.

[IpuHIMNIUAIBHO ~ JIEATEIBHOCTHBIA ~ XapakTep  JaHHOIO
pasnena peanu3yercs 3a CYET TOro, YTO Y4Yalllhecs BBIMOTHSIOT
3aJjaHMs, B KOTOPBIX MM IpPENJIaracTcs: Ha OCHOBE MOJTYYEHHBIX
3HAHUU PACIO3HABATh U HAYYHO OOBSICHATH (PU3MUYECKUE SIBJICHHUS B
OKpY’Karoliel Mpupoie U TIOBCETHEBHOW KHU3HH;

UCTIOJIF30BaTh HAYYHBIE METOBI UCCIEAOBAaHUS (PU3MUECKIX
SBIICHHW, B TOM 4YHCIIE JJs TPOBEPKH THUIOTE3 M TIOIYYEHHS
TEOPETUYECKHUX BBIBOIOB;

OOBSICHATH HAYYHBIE OCHOBHI Han0O0JIee BAKHBIX JTOCTIKEHHI
COBPEMEHHBIX TEXHOJIOTH, Hanpumep, MPAaKTUYECKOTO
WCTIOJIB30BAaHUS PA3IMYHBIX UCTOYHUKOB SHEPTHH Ha OCHOBE 3aKOHA
IIPEBpAILEHHs] U COXPAaHEHUS BCEX M3BECTHBIX BUOB SHEPTUU.

Kaxmas w3 TemM  JgaHHOTO  pas3jena  BKIIOYaeT
HKCHEPUMEHTAIbHOE HCCIIEJOBaHUE O0OOIIAIOIEro  XapakTepa.
Paznen 3aBepmaeTcs npoBeIeHUEM JUArHOCTUYECKON M OLIEHOYHOM
paboThI 32 Kypc OCHOBHOM IIIKOJIBI.
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IINTAHUPYEMBIE PE3VJIBTATHI OCBOEHUMA
YYEBHOI'O ITPEJJMETA «®HU3UKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OEPA3OBAHUA

N3yuenne yueOHoro mnpeamera «®dusuka» Ha ypoBHE
OCHOBHOTO  oOmiero  oOpa3oBaHusi  JIOJDKHO  OOECTeunBaTh
JNOCTH)KEHHE  CIEAYIOIIMX JIMYHOCTHBIX, METalpeAMETHBIX U
MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB.

JIMUHOCTHBIE PE3VJIBTATBI

[TaTpuoTndeckoe BOCIIUTAHUE:

—IIpOsIBJICHUE MHTEpeca K MCTOPUHM M COBPEMEHHOMY
COCTOSIHUIO POCCUHCKOM (hU3MUYEeCKON HAYKH;

—IIEHHOCTHOE OTHOILEHHE K JOCTHXKEHUSAM POCCHMCKHUX
yu€HBIX (PU3UKOB.

I'paxxjaHckoe U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

—TOTOBHOCTh K AaKTHBHOMY YYacTHUIO B OOCYKICHHUU
OOIIIECTBEHHO- 3HAUUMBIX M 3THYECKHUX NPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM MTPUMEHEHHEM JIOCTHKEHUN (DU3UKH;

—O0CO3HaHUE BAXHOCTU MOPAIbHO-3TUYECKUX HPUHIUIIOB B
JESITETbHOCTH YYEHOTO.

OcTeTndyeckoe BOCIUTaHUE:

—BOCTIPUIITHE ICTETUUECKUX KauecTB (PM3MUECKON HAYKH: €€
TFApMOHUYHOTO ITOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH.

LleHHOCTH HAYYHOTO TTO3HAHMSL:

—OCO3HaHUE I[IEHHOCTH (U3NYECKON HayKHM KaK MOIIHOTO
WHCTPYMEHTAa TIO3HAHUS MHpPA, OCHOBBI DPa3BUTHS TEXHOJOTHIA,
BAYKHEMU- L€ COCTABIIAIONICH KYJIBTYPBI,

—pa3BUTHE Hay4dyHOW JIOOO3HATENFHOCTH, WHTEpeca K
HCCIIEI0BATENIBCKON AEATEIbHOCTH.

dopMmupoBaHUE KYJIBTYpPHl 3J0POBBS W SMOIMOHAIHHOTO
OJaronoayqus:

—OCO3HaHWe LIEHHOCTH Oe30macHoro obpas3a >KU3HU B
COBPEMEHHOM  TEXHOJOIMYECKOM  MHpE, BaKHOCTH  IPaBHI
0e30macHOTO TOBEICHUS Ha TpPaAHCIOpTE, Ha JOporax, C
AJIEKTPUYECKUM M TEIUIOBBIM 00OpYIOBaHMEM B JIOMAIIHUX
YCIIOBUSIX;

—Cc(hOPMHUPOBAHHOCTh  HaBBIKa  pe(IeKCUH, TNpPU3HAHHE
CBOETO MpaBa Ha OLIMOKY M TAaKOr'o e MpaBa y Jpyroro 4ejioBeka.
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TpynoBoe BocIuTaHue:

—AaKTUBHOE YYacTHE€ B pEIIEHUM NPAaKTUYECKUX 3anad (B
pamMKax CeMbH, UIKOJIbl, TIOpOAa, Kpas) TEXHOJOTMYECKOW H
COLMAJILHOW HAIPABJICHHOCTH, TPeOYOUIMX B TOM 4HUCIE U
¢bu3nIeCcKuX 3HAHUH;

—MUHTepeC K IPAKTUYECKOMY H3Y4eHUI0 mpodeccuii,
CBSI3aHHBIX C (PUBUKOIA.

DKOJIOTHYECKOEe BOCITUTAHHUE:!

—OpHUEHTaLUsl Ha MNpUMEHeHHE (U3MUECKUX 3HAHUU IS
peuieHus 3agad B 00JacTU OKpY’KaloLIEH Cpenbl, IUIAHWPOBAHMS
IIOCTYIIKOB M OLEHKM HX BO3MOJXHBIX IIOCIEACTBUM UL
OKpY>Karollen Cpeibl;

—OCO3HaHUe TIJI00albHOIO  XapakTepa 3KOJOTHYECKUX
po0JIeM U IMyTeH uX pereHus.

Ananranus 00yd4aromerocss K HW3MEHSIOIIMMCS YCIOBHUSAM
COLIMAJIbHOW U IPUPOJHON CPEBL:

—TOTpeOHOCTh BO B3aUMOACWCTBUU TPH  BBITOJHEHUU
UCCIIEIOBAaHUM M TPOEKTOB  (pU3MUYECKOW  HAINpPaBICHHOCTH,
OTKPBITOCTD OIBITY ¥ 3HAHUSIM JIPYTHX;

—TIOBBIIIIEHUE YpPOBHS CBOEHl KOMIETEHTHOCTH 4epe3
MIPAKTUYECKYIO JAESITEIbHOCTD;

—T0TpeOHOCTh B ()OPMHUPOBAHUM HOBBIX 3HaHUI, B TOM
yucie (OpMyJIUpOBaTh WJEHU, MOHATHUS, TUIOTE3bl O (PUINYECKUX
00BEKTaxX U ABJICHUSAX;

—OCO3HaHUe  JAePUIMTOB  COOCTBEHHBIX  3HAHUH U
KOMIIETEHTHOCTE! B 001acT pu3mkw;

—IIJJAaHUPOBAaHUE CBOETO Pa3BUTHS B MPHOOPETEHUU HOBBIX
(bu3nUYecKux 3HaHUH;

—CTpEeMIICHHE aHAJIM3UPOBAaTh U BBIABIATH B3aUMOCBS3U
IPUPOJIBI, OOIIECTBA U SKOHOMHUKH, B TOM YHUCIIE C UCIOIb30BAHUEM
(bu3nyecKrX 3HAHUI;

—OIIEHKa CBOMX JEUCTBUM ¢ y4E€TOM BIMSHHS Ha
OKPY>KaloIIyI0 Cpey, BOZMOXKHBIX I100ATbHBIX OCIECTBUH.

METAIIPEAMETHBIE PE3VYJIbTATHI
YHuBepcanbHbIE I0O3HABATEIbHbIE ICVICTBUS
ba3oBrle Jornueckue nelCcTBU:

24



—BBIABIIATh U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKU
00BEKTOB (SIBJICHHN ),

—YyCTaHaBJIMBATh CYIIECTBEHHbIH NMPU3HAK KIaCCU(PUKAIIH,
OCHOBAHUs AJ1s1 0000ILEHNsI U CPAaBHEHMS;

—BBISABIIATh  3aKOHOMEPHOCTM M INPOTUBOpEYUs B
paccMaTpuBaeMbIX (DakTax, JaHHBIX U HAOIIOJEHUSIX, OTHOCSIUXCS
K (PU3UYECKHUM SIBJICHUSM;

—BBISBJIATh PUYUHHO-CIICACTBEHHBIE CBA3M IIPU U3YyYEHUU
¢u3nveckux  ABICHMA M  MPOIECCOB; JeJaTh  BBIBOJBI  C
HCIOJIb30BAaHUEM JEAYKTUBHBIX M MHAYKTUBHBIX YMO3AKJIIOUECHH,
BBIJIBUT'aTh TUIIOTE3bI O B3aUMOCBSA3SIX (U3NUECKUX BEIUUUH;

—CaMOCTOSATEJIbHO BBIOMpATh CIIOCOO pemieHus: y4deOHOU
¢dusnveckoil 3agaun (CpaBHEHHE HECKOJIBKMX BapHaHTOB pEIICHUS,
BbIOOp Hamboiee MOAXOIAIIEr0 C YYETOM CaMOCTOSTENbHO
BbI/IEJICHHBIX KPUTEPHUEB).

ba3oBele nccnenoBaTenbCKkue JeUCTBHS:

—MWCIONb30BaTh  BONPOCHI  KaK  MCCIIENOBATEIbCKUN
MHCTPYMEHT [TO3HAHHUS;

—TIpOBOJUTh IO CAMOCTOSATEIBHO COCTaBICHHOMY ILIaHY
OMBIT, HECJHOXHBIH  (QU3MUECKUIl  SKCIEepUMEHT, HeOOoJbIIoe
uccienoBaHue (pU3NIECKOro sSBJICHUS;

—OlEHUBaTh HAa  NPUMEHHUMOCTb U  JIOCTOBEPHOCTH
nH(pOpMalIMIO, TOJIYYUEHHYI0O B  XOJ€  HCCIENOBaHUS  WIH
IKCIIEPUMEHTA;

—CaMOCTOSATEIHbHO (HOPMYIHUPOBATH OOOOIIEHNS M BBIBOBI
0 pe3yJIbTaTaM MPOBEAEHHOTO HaOII0I€HUS, OTIbITA, NCCIIeIOBAHUS;

—TIpOTHO3UPOBATh  BO3MOXKHOE JajbHEHIIee pa3BUTHE
(bu3NYECKUX MPOLIECCOB, A TAKXKE BBIIBUTaTh MPEINOI0KEHHUS 00 UX
Pa3BUTHHU B HOBBIX YCIIOBUSAX M KOHTEKCTaX.

Pabota ¢ uadopmarmeii:

—TIIPUMEHSATH PA3JIMYHbIE METO/IbI, HHCTPYMEHTBI U 3alpOCHI
Ipu MOHMCKE W O0TOOpe HH(GOpPMalMKW WM JAHHBIX C Y4YETOM
MpeIoKEHHON yueOHON (hU3NUecKOo 3a1a4u;

—aHaJN3UpOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH
MH(OPMAIIHIO PA3IMYHBIX BUAOB U (pOpM IpeCTaBICHHUS;

—CaMOCTOSITEJIbHO ~ BBIOMpPAaTh  ONTUMANbHYIO  (opmy
IpeJCTaBICHU HHPOPMALIMU U WIITIOCTPUPOBATH PEIIaeMble 3a/1a41
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HECIIO)KHBIMU CXEMaMH, JMarpaMMaMM, HWHOM Tpapukod M HX
KOMOWHAIIUIMU.

YHuBepcanbHble KOMMYHUKATUBHBIE JCHCTBUSA

OO01enue:

—B X0/¢ 00CYXJeHHs ydeOHOro marepualia, pe3yJabTaToB
71a00paTOpHBIX pabOT U MPOEKTOB 3aJaBaTh BOIIPOCHI IO CYLIECTBY
00CyX/1aeMOH TeMbI M BHICKA3bIBATh UJICH, HAIICJICHHbIC HA PEIICHHUE
3aJjauy 1 MoJiiep kaHue OaroxenaTeaIbHOCTH OOLIEHHUS;

—COIIOCTaBJIATh CBOU CYXACHMSI C CYXKICHMSIMH JPYIHX
YYaCTHMKOB JiMajiora, OOHApyXWBaTh pa3U4he€ U CXOJCTBO
TO3UIINH;

—BBIPa)KaTb CBOIO TOUYKY 3PEHHs B YCTHBIX M IMCbMEHHBIX
TEKCTax;

—IyOJIMYHO  TNPEJCTaBIIATh PE3yJbTAThl  BBINOJIHEHHOIO
(Gu3M4IeCKOTo OnbITa (IKCIEPUMEHTA, HCCIIEJOBAHUS, IPOEKTA).

CoBMecTHas JeSTEIbHOCTh (COTPYIHUYECTBO):

—TIIOHUMAaTh M HCII0JIb30BaTh IPEUMYILECTBA KOMaHAHON U
MH/MBUYAJIIbHOM pabOThl NMpH peleHUH KOHKPETHOH (U3NYeCcKOil
poOIEMBI;

—TIIpUHUMATD LEeH COBMECTHOM JeSITeNIbHOCTH,
OpPraHMU30BbBIBATH JEHCTBUS MO €€ TOCTHKEHUIO: paclpeaesiTh POy,
00CYX/1aTh MPOLIECCHI U PE3yJIbTAaThl COBMECTHOM pabOThI; 00001IaTh
MHEHHS HECKOJIBKUX JIIOICH;

—BBINOJHATH CBOIO YacTh PabOThI, JOCTUrasi KAYeCTBEHHOTO
pe3yJibTaTa o CBOEMY HalpaBJICHUIO U KOOPAUHUPYS CBOM JIEHCTBUS
C IpYTMMH YICHAMH KOMaHJbI;

—OIlIEHUBATh Ka4e€CTBO CBOET0 BKJIaAa B OOLIMII MPOIYKT IO
KPUTEPHSIM, CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIM yYaCTHUKAMHU
B3aMMO/JICHCTBUS.

YHUBEpCaNbHBIE PETYISTUBHBIE JEHCTBUA

Camoopranuzanys:

—BBISABIIATH IPOOJIEMBI B )KU3HEHHBIX U Y4EOHBIX CUTYalUsX,
TpeOYIOLMX ISl pelIeHus] PU3NIECKUX 3HAHUMH;

—OpPHUEHTHUPOBATbCS B PA3IUYHBIX IOAXOAAaX TMPUHATHUS
pelmieHnii (MHAMBUAYAJbHOE, TPUHATUE PELIEHUS B TPYyIIE,
IIPUHATHE PELLICHUN TPYIION);

—CaMOCTOSITEIBHO ~ COCTaBIATh  QITOPUTM  PEIIEHUs
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(bu3MYeCcKO 3a/1a4u WK IJIaHA UCCIICIOBAHUS C YIETOM UMEIOLITUXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBATh
IIpeJIaracMble BapUaHThl PEILICHU;

—Jienath BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.

CamMoxkoHTpoIIb (pedekcus):

—J1aBaTh aJIEKBaTHYIO OLIEHKY CUTYyalluH U IMpeasararh IiaH
€€ U3MCHCHUS;

—OOBSACHATh NPUYUHBI  JOCTHOKCHHS  (HEIOCTHOXKCHHS)
pE3yNbTaTOB JEATEILHOCTH, JaBaTh OICHKY MPUOOPETEHHOMY
OTIBITY;,

—BHOCHUTH KOPPEKTUBHI B JICATEIHHOCTh (B TOM YHCIIE B X0/
BBITIOJTHEHUS (PU3UYECKOTO MCCIEIOBAHUS WM MPOEKTa) HA OCHOBE
HOBBIX OOCTOSTEIHCTB, U3MCHHUBIIUXCSI CUTYAIlMi, YCTAHOBJICHHBIX
OLIMOOK, BOHUKIIUX TPYTHOCTEH;

—OIIEHUBATh COOTBETCTBUE PE3YJIbTATA I[EIH U YCIOBHUSIM.

OMOUMOHAIbHBIN UHTEIJIEKT:

—CTaBUTh ce0s1 HA MECTO APYTOTO YEIIOBEKA B XOJIC CIIOpa UIIH
JUCKYCCUM HAa HAay4YHYIO TeMY, MOHHMMAaTh MOTHUBBI, HAMEPEHUS U
JIOTUKY JIPYTOTO0.

[Ipunstue ceds u npyrux:

—TIpU3HAaBaTh CBOE TIPaBO HAa OIMMUOKY TMPH PEIICHUN
(bu3MYECKUX 3a7a4 WM B YTBEPHKJICHUSAX HA HAyYHBIC TEMbI U TAaKOE
e MPaBo JIPYroro.

IMPEAMETHBIE PE3YJIbTATHI

7 kJy1ace

[IpenmerHbie pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
OTpaXkaTb C()OPMUPOBAHHOCTD Yy O0YUAIOIINXCSl YMEHHUI:

—MWCIOJB30BaTh TIOHATHA: (U3WYECKHE ¥ XHUMHUYECKHE
SBJICHUS; HAOJIIOJICHUE, IKCIIEPUMEHT, MOJIeNb, TUIIOTE3a; €AMHUIIBI
(GU3NYECKUX BENWYHMH, aTOM, MOJIEKYJIa, arperaTHBIE COCTOSHUS
BemiecTBa (TBEpHOE, IKHMIKOE, Ta3000pa3HOE); MEXaHWYecKoe
IBUKEHHE (paBHOMEpHOE, HEpaBHOMEpPHOE, MpPsIMOJUHEIHOE),
TpPaeKTOpHs, paBHOAEHCTBYyIOImas cui, Aedopmarus (ympyras,
MJIACTUYECKas ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

—paznmuyuath sBieHus (auddy3us; TEMIoBOe IBUIKECHHUE
YacTHIl BEIEeCTBA; PAaBHOMEPHOE JBIDKEHHE; HEPaBHOMEPHOE
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JBIKEHUE; MHEPIIHS; B3aUMOJICHCTBHE TEJI; paBHOBECHE TBEPBIX TEI
C 3aKpeIUIEHHOM OChIO BpAIEHUs; INepefada JaBJICHUS TBEPIBIMU
TeJIaMU, XKHUJKOCTSIMU M Ta3aMU; aTMOC(epHOe aBJiICHUE; MJIaBaHUE
TeJ; IpEeBpaIlleHUs] MEXaHWYECKONW OHHEpPruu) IO ONMCAHUIO HX
XapaKTepHBIX CBOMCTB M Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOE (PU3UYECKOE SIBIICHUE;

—pacro3HaBaTh  NPOSIBICHHE HM3YYCHHBIX  (PU3HMUECKUX
SBJICHUH B OKPY’KAIOLIEM MUPE, B TOM 4YHcie (PU3HUECKUE SIBJICHUS B
IIPU- POJIE: IPUMEPHI ABIKEHHS C PA3TMYHBIMUA CKOPOCTSIMH B )KUBOU
U HEXMBOH MPUPOE; NEHCTBUE CHIIBI TPEHHS B TIPUPOJE U TEXHHUKE;
BIMSIHME aTMOC(EpHOro JaBJI€HUS Ha JKUBOM OpraHu3M; IIaBaHHUE
PBIO; pBIYAry B TEJIE YETIOBEKA; TP ATOM MEPEBOAUTH MPAKTHYECKYIO
3ajjauyy B y4eOHYI0, BBIICIATh CYIIECTBEHHbIC CBOWCTBA/NMPU3HAKU
(U3NIECKUX SIBIICHHIA;

—OMNHCHIBATh H3YYECHHBIC CBOWCTBAa Tel W (hu3HUecKue
SBJICHUSI, MCIONBb3ys (U3MYECKHe BeIMYMHBI (Macca, OO0BEM,
IUIOTHOCTh BEIECTBA, BPEMs, IyTh, CKOPOCTh, CPEIHSSI CKOPOCTH,
cujla yIpYrocTH, CUjla TSDKECTH, BeC Tela, CUila TPEHMsl, J1aBJIeHUE
(TBE€pmoro  Tema, KUAKOCTH, Tas3a), BHITAIKUBAIONIAs CHUIIA,
MeXaHu4eckass paboTa, MOIIHOCTb, IJIEUO CHJIBI, MOMEHT CHJIBI,
KOX(QPHUIMEHT IOJIE3HOTO JCHCTBUS MEXaHM3MOB, KHHETHYECKas U
NOTEHIMAJIbHAsl SHEpPrus); MpU ONUCAHUU NPABUIBHO TPAKTOBATh
(bu3NYEeCKUi CMBICIT HCIIOJIb3YeMbIX BEIMYMH, UX OOO3HAYCHHS W
eIMHUIIB! (PU3NMUECKUX BEJIMYMH, HAXOAUTH (POPMYJIbI, CBSA3bIBAIOIINE
TaHHYIO (U3WYECKYIO BEIMYMHY C JAPYTUMH BEIIMYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITHYNH;

—XapaKTepu30BaTh CBOWCTBA Tel, (U3NYECKUE SIBICHUS U
MPOIIECChl, KCIOJIb3YSl MpaBWja CIOXKEHUs cuil (BAOJb OJHOU
pSIMOi),

3akoH ['yka, 3akon Ilackans, 3akoH Apxumesna, NpPaBHIO
paBHOBecHsl pblyara (6J10Ka), «30JI0TO€ NMPaBUIIO» MEXAHHKH, 3aKOH
CO- XpaHEHUS] MEXaHHUECKOW SHEPTHH; TP ITOM JIaBaTh CIOBECHYIO
(GopMyIMpPOBKY 3aKOHa M 3alMChIBaTh €ro MaTeMaTHYecKoe
BBIPKCHHE;

—OOBACHATh (PU3NYECKUE SIBICHUS, MPOIECCH U CBOMCTBA
TeJI, B TOM 4YHCI€ M B KOHTEKCT€ CHUTyallMid MpPaKTUKO -
OPHEHTUPOBAHHOI'O XapaKTepa: BbISIBIATh IPUUYUHHO-CIIEICTBEHHbIE
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CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOrMYeCcKUX 1I1aroB ¢ OMOpPoil Ha
1—2 wu3ydeHHBIX CBOWCTBAa (U3UYCCKUX SBICHUU, (DUIUICCKUX
3aKOHa MJIM 3aKOHOMEPHOCTH;

—pemaTh pacu€éTHblCe 3aJja4yu B 1—2 JEHCTBUS, UCHOJIb3YS
3aKOHBI M (DOpMyJbI, CBSI3BIBAOLINE (DPU3UYECKHE BEIWYHHBI: Ha
OCHOBE aHajHM3a YCJIOBUS 3aJaud 3alUChIBATh KPAaTKOE YCJIOBHE,
MOJICTABIATh (U3NYECKHUE BEIMYUHBI B (DOPMYIBI M TNPOBOAUTH
pacuéTel, HAXOIUTh CIPABOYHBIC JaHHbIC, HEOOXOAMMBIE IS
pemieHust  3a7ady, OLEHUBATh  PEATMCTUYHOCTH  IOJY4YEHHOH
(U3HYECKON BETUYNHBL;

—pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXXHO PEIIUTh IPH
noMou  (U3MYECKUX METOJ0B; B ONUCAaHUHM HCCIEIOBAHUS
BBIJICJIATH TPOBEPSEMOE NPEANONIOKEHNE (THIIOTE3Y), Pa3indyarh U
UHTEPIPETUPOBATh MOIYYCHHBIN pe3ynbTaT, HAXOAWTh OIIMOKU B
XOJI€ OTIBITA, JAeJaTh BBIBOAKI 110 €T0 PE3YJIbTaTaM;

—TIPOBOJUTH OMBITHI IO HAOTIOAEHUIO (PU3NYECKUX SIBICHUN
WK (PU3UYECKUX CBOWCTB TeJ: (OPMYIHUPOBATH MPOBEPSEMBIE TIPE/I-
MOJIOKEHUS,  COOMpaTh  YCTAaHOBKY U3  MPEIJIOXKEHHOTO
000pyZI0BaHUs, 3aIMCHIBATH XO/I OIBITAa M (POPMYIIMPOBATH BHIBOJIBL;

—BBINOJIHATE TIPSIMBIE W3MEPEHUS PACCTOSHHS, BpPEMEHH,
Macchl Tena, 00bEMa, CHIIBI W TEMIepaTypbl C HCIOJIb30BAHHUEM
aHAJIOTOBBIX M LU(POBBIX MPUOOPOB; 3aMUCHIBATh IMOKA3aHUA
npuOopoB ¢ y4€ToM 3aJaHHOM aOCOJIIOTHOM MOTPelHOCTH
U3MEpEHU;

—IIPOBOJIUTH WCCIIEIOBAHHE 3aBHCUMOCTH OJTHOU
¢bu3nyecKoil BEMMUYMHBI OT JPYrOW C HCIOJIB30BAHHEM MPSMBIX
M3MEpeHUH (3aBUCUMOCTH TYTH PaBHOMEPHO JBHIKYIIETOCS Tela OT
BPEMEHH JIBIDKCHUS TeJa; CHIIbI TPEHUS! CKOJBKEHHUS OT Beca Tena,
KadecTBa OOpaOOTKM TOBEPXHOCTEH TENI M HE3aBUCUMOCTH CHJIBI
TPEHUsI OT IUIOIIAJN COIPHUKOCHOBEHHUS TEN;, CHJIBl YINPYTOCTH OT
VIUTMHEHUSI TIPYXXHWHBI; BBITATKABAIONIEH CHJIBI  OT 00BEMa
NOTpYy)KEHHOW 4YacTW Teda M OT IUIOTHOCTH KHMJIKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTH Tejla, OT TIyOWHBI, Ha KOTOPYIO
MOTPY)KEHO TeNo; YCJIOBUU IJIaBaHMsA TeJ, YCJIOBUH paBHOBECHUS
ppluara ®u OJIOKOB), ydYacTBOBaTh B IIJIJAHUPOBAaHUU YYEOHOTO
WCCIIEIOBAHMsI, COOMpPATh YCTAaHOBKY U BBINIOJNHSATH H3MEPEHHUS,
cienyst TMpenjoKeHHOMY IUIaHy, (UKCUpPOBAaTh  pe3yJbTaThbl
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MOJyYEeHHOM  3aBUCUMOCTH  (PU3MYECKMX BEIMYMH B  BHJE
NPEUIOKEHHBIX ~ TAaOMUIl M TpauKoOB, JAeNaTb BBIBOABI IO
pe3yJibTaTaM MCCIE10BaHNUS;

—IIPOBOJIUTh KOCBEHHBIE HM3MEPEHUs (PU3NUYECKUX BEIUYHH
(TUJIOTHOCTH BEIIECTBA KUAKOCTU W TBEPIOTO Teja; cuila TPEHUS
CKOJIb)KEHUS;  JaBJI€HHE  BO31yXa;  BbITAJKUBAIOUIAs  CUIIA,
JEHCTBYIOMAsl HAa TOTPYXKEHHOE B KHUAKOCTH TeNo; KOA(P(UIIUEHT
II0JIE3HOTO AEUCTBUS IPOCTHIX MEXAHU3MOB), CIIELys IPEUI0KEHHON
UHCTPYKLUU: OpU  BBIIOJHEHUM  M3MEpEHUH  colOuparb
9KCIIEPUMEHTAJIbHYIO YCTAaHOBKY M BBIUHCIATH 3HAYEHHE HCKOMOM
BEJINYMHBI;

—Cco0110/1aTh NIPaBUJIa TEXHUKU OE€30MIaCHOCTH MpH paboTe ¢
1a00paTOPHBIM 000PYIOBaHHUEM;

—YyKa3bIBaTh IPUHLUIBI AEHCTBUS IPUOOPOB U TEXHUUECKUX
YCTPOMCTB: BeChl, TEPMOMETpP, JAUHAMOMETP, COOOIIAIOIIUECST CO-
Cyabl, OapoMeTp, pblYyar, HOJBM)KHBI M HEMOABMXKHBIA OJIOK,
HAKJIOHHAs MJI0CKOCTh;

—XapakTepu3oBaTb  MPUHLUIBI  JEHCTBUS  U3YyYEHHbIX
prUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPON Ha MX OMHCAaHUS (B
TOM  YHCIE: HOUINITHUKH, YCTPOMCTBO BOJIOIIPOBO/IA,
TUIpaBIMYECKUN TPecc, MaHOMETP, BHICOTOMED, OPIIHEBON HACOC,
apeoMeTp), UCTOJIb3ysl 3HAaHHUSI O CBOMCTBAX (PU3MUYECKUX SIBICHUH U
HeoOxouMble (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

—TIpUBOAUTh TpUMEpPHl / HaXOAUTh HUHPOPMAIUIO O
IpUMepax MPaKTUYECKOr0 HCIOJb30BaHUS (U3NYECKUX 3HAHUHM B
MOBCEHEBHON JKM3HM 111 obecriedeHus 0€30MacHOCTH  MpHU
oOpamieHun ¢ mnpudbopaMM UM TEXHUYECKUMH YCTpOIlCTBamH,
COXpaHEHMs 3J0pOBbS U COOJIOACHHUS HOPM HKOJOTHYECKOTO
MOBEICHUS B OKPYKAIOLIEH CPENIE;

—OCYILIECTBIISITh OTOOP MCTOYHHMKOB HH(pOpPMAIMU B CETH
WHTEepHET B COOTBETCTBHM C 3aJaHHBIM IOHMCKOBBIM 3allpOCOM, Ha
OCHOBE HMEIOIIMUXCSA 3HAHUH M MNYTEM CpaBHEHHS pa3IMYHbIX
UCTOYHHUKOB  BBIIENATH  HMH(pOpMAIMIO,  KOTOpas  SIBJISETCS
MIPOTUBOPEYUBOM U MOXKET OBITH HEJOCTOBEPHOIA;

—MWCHOJb30BaTh TPU  BBINOJHEHUM YYEOHBIX 3aJaHUN
HAYYHO-TIOMYJISIPHYIO ~ JIUTEpaTypy (DU3MYECKOrO  COZIep KaHus,
CIIpaBOYHBIE MaTepuaibl, pecypcbl ceTu VHTepHEeT; BIageTh
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npuéMamMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus
nH(pOpMaIUY U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHBIE KPATKHE NMHCbMEHHBIC M YCTHBIC
COOOIICHUS HAa OCHOBE 2—3 UCTOYHUKOB HH(pOpMaUK (PU3NIECKOTO
COJIEpKaHusl, B TOM YHCie MyOJIMYHO JeNaTh KpaTKUe COOOIIEHUs O
pe3ynbTaTtax MPOEKTOB WM Y4eOHBIX HCCIEAOBAHUN; IMPH 3TOM
IPaMOTHO HCIIOJIb30BAaTh W3YYCHHBIM IOHATUHHBIN ammapar Kypca
(bu3KKH, COMPOBOXKIATh BHICTYILJICHUE MTPE3CHTAIUEH;

—TIpY BBINOJIHEHUU Y4Y€OHBIX INPOEKTOB U HCCIIEJOBAHUN
pacripenenath OOS3aHHOCTH B TpyHmIe B COOTBETCTBUU C
MIOCTaBJICHHBIMM 3aJa4aMH, CIEIUTh 3a BBIIOJHEHUEM ILJIaHa
IEeHCcTBUI, aIeKBaTHO OIEHHMBAaTh COOCTBEHHBIM BKJIaJ B

JIEATEIIBHOCTD TPYMIIBL; BBICTPANBaTh KOMMYHHUKATHBHOE
B3aHMOIICI>'ICTBI/Ie, yT-II/ITI)IBaFI MHCHHC Oprma}ome.
7 KJacc

[IpenMeTrHbie pe3ynbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpakaTh C(HOPMHUPOBAHHOCTH Y OO YUAIOIIUXCSI YMEHUI:

—MWCIONb30BaTh TMOHATUS: Macca M pa3sMepbl MOJEKYIL,
TEIJIOBOE JBMKEHUE aTOMOB M MOJIEKYJ, arperaTHbIE€ COCTOSHUS
BEIIECTBA, KPUCTANIMYECKHE M aMOp(HBIC Tela, HACBHIIICHHBIA U
HEHACBHIIICHHBIM  Tap, BJIAKHOCTh  BO3/AyXa; TeMIlepaTypa,
BHYTPEHHSII DHEpPrusi, TEIJIOBOM JBUTATENlb;, 3JIEMEHTapHbIN
ANEKTPUYECKUN 3apsll, JJIEKTPUUECKOE TII0Jie, TMPOBOAHUKUA U
JUAJIEKTPUKHU, TOCTOSHHBIN JIEKTPUUECKUI TOK, MATHUTHOE TOJIE;

—pasnuyath SABIEHHUS (TEIUIOBOE pacIIUpeHHUe/CHKaTue,
TerIonepeiaya, TEIIOBOE PaBHOBECHE, CMAaUMBAaHUE, KaUJUIIPHbIE
SIBJICHUS, WCIIApEHWe, KOHJCHCAIMS, TJIABJICHUE, KPHUCTAITU3AIMI
(oTBepaeBaHMEe), KHUIEHHUE, Teruonepeaadya (TErIonpOBOAHOCTD,
KOHBEKIIUS, W3JIYYCHHUE); DJIJIEKTpHU3aIlds TeJ, B3aUMOJICHCTBUE
3aps/iOB, JEUCTBUS SJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBbIKaHHE,
B3aMMOJICCTBHE MArHUTOB, JCHCTBHE MAarHHTHOIO IIOJII Ha
MPOBOJAHHUK C TOKOM, SJIEKTPOMArHUTHAasE WHJIYKIUS) MO OMHCAHUIO
WX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIINX
JTaHHOE (PU3UUYECKOE SIBICHHUE;

—pacrno3HaBaTh MPOSIBJICHWE HM3YUYEHHBIX  (PUINUCCKUX
SIBIIGHUH B OKPYKAIOIIEM MUPE, B TOM YHcle GU3HUECKUE SIBICHUS B
MpHU- POJie: TTOBEPXHOCTHOE HATSKEHUE W KANWJUIAPHBIC SIBICHUS B
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IIPUPOJE, KPUCTAIUIBI B IpUpoje, usnydeHue ConHla, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE pPOCHI, TyMmMaHa, HWHeEs,
CHETa; JIEKTPHUECKHUE SBICHUS B aTMOC(hepe, ITEKTPUIECTBO )KUBBIX
OpPraHU3MOB; MAarHuTHOE Imojie 3eMJH, JApeid MOoICOoB, pOIb
MarHMTHOTO MOJIS JUIs )KU3HU Ha 3eMile, MOJISIPHOE CUSHUE; TIPU 3TOM
IIEPEeBOIUTh IPAKTUYECKYIO 3ajady B Y4eOHYIO, BBIIEIATH
CYIIECTBEHHBIC CBOMCTBA/IPU3HAKH (PU3MUECKUX SBICHUMH;
—OMNMChIBaTh H3Y4YEHHBIE CBOMCTBAa Tel W (hu3nyecKue
SBIICHUSI, MCIONB3YyS (U3UYECKUE BEIUYMHBI (TeMmepaTypa,
BHYTPEHHSI ~ DHEpPrusi,  KOJMYECTBO  TEIUIOTHI,  YJEJIbHas
TEIUIOEMKOCTh BEIIECTBA, yJelbHas TEIUIOTa IUIABICHUS, YAelbHas
TeIioTa napooOpa3oBaHMsl, yAeIbHAs TEIUIOTa CropaHUsl TOIUIMBA,
KOY(QQUIMEHT  MOJE3HOro  JEHCTBHS  TEIUIOBOM  MAIlMHBI,
OTHOCHUTEJIbHAS BJIAXKHOCTb BO3/YyXa, AJIEKTPUUYECKUI 3apsij, cuia
TOKa, AJIEKTPUUYECKOE HAIpPsUKEHHE, CONPOTHUBICHHME MPOBOJHMKA,
yIeNbHOE CONpPOTHBIIEHHE BEmIeCTBa, paboTa ©  MOIIHOCTH
JIEKTPUYECKOTO TOKAa); HPHU OINHCAHUU IPABUIBHO TPAKTOBATh
(bu3N4YecKuii CMBICT HCIIONB3YEMbIX BEJIHYMH, OOO3HAUYCHUS U
eIMHULIB! (PU3HMUECKUX BEJINYHMH, HAXOIUTh (POPMYIIbI, CBA3bIBAIOIINE
JaHHYIO0 (U3UYECKYIO BEJIMYMHY C JAPYTUMHU BEIMYMHAMHU, CTPOUTH
rpaduKu U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEITHYNH;
—XapaKTepu3oBaTh CBOMCTBA Tej, (PU3NYECKHE SBICHUS U
MIPOLIECCHI, UCMONb3Ys OCHOBHBIE HOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKON TEOPUN CTPOEHHUS BEIIECTBA, IPUHIIUI
CYIEepHO3UIMH ToJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXPaHEHUS
3apsza, 3akoH OMa Juist yuacTka Lenu, 3akoH /xoyns—Jlenna, 3akon
COXpPAaHEHHUs YHEPrUH; MPH STOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3aIIMCBIBATh €r0 MaTEMATHUECKOE BBIPAKEHHUE;
—OOBSICHATHh (PU3NYECKHE MPOILIECChl U CBOMCTBA TEJ, B TOM
4yuciie M B KOHTEKCTE CUTyallUd MPAaKTUK OPUEHTHUPOBAHHOIO
XapakTepa: BBISBIATh IMPUYUHHO-CIEACTBEHHbBIE CBSA3H, CTPOHUTH
oObsicHeHHe M3 |—2 IOrMYecKkux IaroB ¢ omnopo Ha 1—2
M3YYECHHBIX CBOMCTBA (M3MYECKUX SIBICHUN, (PU3NYECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;
—pemaTth pacu€THbe 3a7aud B 2—3 JEHUCTBUSI, HCHOIb3Ys
3aKOHBI M (HOPMYJIbI, CBSA3BIBAIONIME (PU3NUYECKUE BEITUYMHBL Ha
OCHOBE aHaJIM3a YCJIOBUS 3aJjaud 3allUChIBaTh KpaTKoe YCJIOBHE,
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BBISIBIIAITh HEJOCTATOK NAHHBIX JJIS pElICHHs 3aJaud, BbIOMpPATh
3aKOHBI U (QOpMYyJbl, HEOOXOAUMBIE Ui €€ pelleHUs, TPOBOAUTH
pacu€rbl W CpaBHUBATh IOJYYEHHOE 3HAa4YeHUE (UBNYECKOUH
BEJINYUHBI C U3BECTHBIMU JaHHBIMU;

—pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXXHO PEIIUTh IPH
MOMOUIHN (PU3UYECKUX METOJIOB; UCIIONb3Ys ONKUCAHUE UCCIIeI0BAaHUS,
BBIJICJIATH [IPOBEPSIEMOE MIPEATIONIOKEHUE, OLICHUBATh IIPABUIIBHOCTD
MOPsIAKA IPOBEICHUSI HCCIIEJOBAHUS, J€JIaTh BbIBOIbI;

—IIPOBOJIUTH OTBITHI 10 HAOIIOACHUIO (PU3HUECKUX SIBICHUI
WK (PU3NYECKUX CBOUCTB TN (KaNWLISIPHBIC SBICHUS, 3aBUCHMOCTD
JaBJICHUA BO3AyXa OT €ro o00bEéMa, TeMIlepaTypbl; CKOPOCTH
mporiecca OCTHIBAaHUS/HArpEeBaHUS TIPU M3JIYYEHHH OT IIBETa
M3ITyYaloUIei/morIonameld MTOBEPXHOCTH; CKOPOCTh HCIApEHHUS
BOJBI OT TEMIIEpaTypbl XUIAKOCTH M IIOMIAAM €€ IIOBEPXHOCTH;
ANEKTPU3ALMS TEJl W B3aUMOJEUCTBUE DSJIEKTPUUYECKHX 3apsJiOB;
B3aUMO/ICHCTBUE ITOCTOSIHHBIX MArHUTOB, BU3yaJIN3al1sl MAarHUTHBIX
MOJIEM TOCTOSIHHBIX MAarHUTOB; JEWCTBHS MAarHUTHOIO IIOJISI Ha
IIPOBOJHHUK C TOKOM, CBOWCTBA JJIGKTPOMAarHuTa, CBOMCTBA
JJIEKTPOABUIaTEIA IIOCTOSIHHOTO TOKa): (bopmynupoBaTh
IpoBepsieMble  MPENINOJIOKEHUs,  coOUpaThb  YCTaHOBKY U3
IPE/UIOKEHHOT0  00OpY/lOBaHMs; ONMCHIBATH XOJ OIbITA U
(dhopmMyTupOBaTh BHIBOJIBI;

—BBIIIOJIHATH npsiMble U3MEpEHUS TEeMIIepaTyphl,
OTHOCHUTEJIBHOM BJIAJKHOCTH BO3/yXa, CUJBl TOKA, HANPSDKEHUS C
UCIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U JATUYUKOB (PU3MUECKHUX
BEJIMYMH; CPaBHHUBATh PE3yJbTaTbl U3MEPEHUN C y4ETOM 3aJaHHOU
abCOIOTHON MOTPEIIHOCTH;

—IIPOBOJUTH UCCIIE0BAHUE 3aBUCUMOCTHU OJIHOM
¢bu3nyecKkoil BEIMUYMHBI OT JPYrod C HCIOJIB30BAHHEM MPSMBIX
U3MepeHuil (3aBHCHMOCTb CONPOTHUBIIEHUS IPOBOJHUKA OT €r0
JUIMHBI,  IUIOIIAJM  TIONEPEYHOr0  CEYEHUs U YAEIBHOIO
COIIPOTUBIICHUs BELIECTBA IIPOBOJHUKA; CUJIBI TOKA, UAYIIETO Yepes
MIPOBOJHHUK, OT HANpsDKEHHWsT Ha IPOBOJHHKE; MCCIIEOBAaHUE
MIOCJIEZ0BATEIBHOTO U NMApaAJIEIBHOTO COEIMHEHUN MPOBOJHUKOB):
IUTAaHUPOBATh HCCIEI0OBaHUE, COOMpaTh YCTAHOBKY W BBINOJHSTH
U3MEpeHus, cienys TMpeUIoKeHHOMY IJIaHy, (pUKCHpOBaTh
pe3yNbTaThl NOTYYEHHOW 3aBUCUMOCTH B BUE TaOJIHUI] U Tpa(UKOB,
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JIeNIaTh BBIBOJIBI 1O PE3YJIbTaTaM MCCIIEIOBAHNUS;

—TIPOBOJIUTh KOCBEHHBIE M3MEpPEHUs (PU3NUECKUX BETUYHH
(ynenbHas TENMJIOEMKOCTh BEILLECTBA, CONPOTHUBIEHUE IPOBOAHMKA,
pabota W MOIIHOCTh D3JEKTPUUECKOTO TOKa): IJIAHUPOBATh
U3MepeHusi, COoOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEIys
MPEAJIOKEHHON HHCTPYKLIUH, U BBIYUCIIATh 3HAUCHUE BEJIMYNHBIL;

—Cco0Ir0/1aTh MpaBHUiIa TEXHUKH O€30MIaCHOCTH MpH padoTe ¢
J1a00paTOPHBIM 000PYIOBAHUEM;

—XapaKTepu30BaTh  NPUHLMIIBI  JEHCTBUS  H3YYEHHBIX
npuOOPOB U TEXHUUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCaHHA (B
TOM YHCJIE: CHCTeéMa OTOIUIEHUS JOMOB, TUIPOMETp, MapoBas
TypOuHa, aMIIEpMETP, BOJILTMETP, CUETUUK IEKTPUUECKON SJHEPTUH,
AEKTPOOCBETUTENbHbBIE pudopHl, HarpeBaTelbHbIE
AIEKTPONPUOOPHI  (IPUMEPBI), DIEKTPUUYECKUE MPEAOXPAHUTEIIN;
ANEKTPOMArHUT, AJIEKTPOJBUraTeNlb MOCTOSTHHOTO TOKA), HUCIOIb3Ys
3HaHUS O CBOWCTBaX (U3WYECKUX SBICHHMA H HEOOXOIUMBIE
¢bu3nuecKkrue 3aKOHOMEPHOCTH;

—pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTpPOWCTBA H
U3MEpUTENIbHbIE TPUOOPHI MO CXEMaM M CXEMaTUYHBIM PHUCYHKaM
(KHOKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETP, TUTPOMETP,
JBUTATEIb BHYTPEHHErO CrOpaHMs, 3JIEKTPOCKOI, pPEeocTaT);
COCTaBJIATh CXEMBI DJEKTPUUECKHUX LEMNEH C MOCIEeN0BATEIbHbIM U
NapajuleIbHBIM  COEIMHEHUEM 3JIEMEHTOB, pasiinyasl yCIOBHBIE
0003HAYEHMS HIIEMEHTOB JIEKTPUUYECKHX LIeTIeH;

—IIPUBOANTH MPUMEPHI/HAXOAUTh HHPOPMALIUIO O IPUMEpPAX
NPAaKTUYECKOr0  HCHONb30BaHUS  (U3MYECKMX  3HAaHUM B
MOBCEIHEBHOM KHM3HU s oOecriedeHuss O€30MacHOCTU  IIpH
oOpamieHnn ¢ TOpubOpaMH W TEXHUYECKUMH YCTpOICTBaMH,
COXPAaHEHHUS 3/I0pOBbS U COOJIOACHHUS HOPM OSKOJOTHYECKOTO
IIOBE/ICHUS B OKPYXAIOLIEH cpene;

—OCYIIECTBJIATh  MOMCK  HMH(oOpMamuu  (QU3UIECKOro
colepkaHusi B ceTu VMIHTEpHET, HA OCHOBE MMEIOIIUXCA 3HAHUU U
NyTEM CpPaBHEHUS JONOJIHUTENbHBIX HMCTOYHHUKOB  BBIJEIATH
nH(pOpPMaIIHIO, KOTOpas SBJISETCS MPOTUBOPEUNBON MIIM MOXKET OBIThH
HEJIOCTOBEPHOM;

—MWCHOJb30BaTh TPU  BBINOJHEHUM YYEOHBIX 3aJaHUN
HAyYHO-TIOMYJISIPHYIO ~ JIUTEpaTypy (PU3UYECKOro  COJepKaHUs,
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CIPaBOYHBIE MAaTEpPHANBI, pecypchl ceTh WHTepHeT; BIaJeTh
npuéMamu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpazoBaHus
nH(OpPMAIIUY U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;

—C03/1aBaTh COOCTBEHHbIC MUCHMEHHBIE U KpPAaTKUE YCTHBIE
coobmeHusi, 0000mas MHPOPMAIUIO U3 HECKOJBKUX HCTOYHHUKOB
(bu3MYECKOro colepKaHus, B TOM 4YHCIE NMyOIMYHO MPECTaBIIATH
pe3yIbTaThl MPOSKTHON MITH MCCIIEOBATEIBCKOM I TEIbHOCTH; IPH
3TOM TpPaMOTHO HCMOJb30BaTh W3YYEHHBIN NOHATUHHBIA ammapar
Kypca (pU3UKH, COMPOBOXK/IATH BHICTYINICHHE MTPE3CHTAINCH;

—TIpY BBINOJIHEHUN Y4YEOHBIX IPOEKTOB U HCCIIEJOBAHUN
(bu3MYECKUX MPOLECCOB paCIpenesaTh 00S3aHHOCTH B TpyMIe B
COOTBETCTBMHM C  IIOCTaBJICHHBIMH  3aJadaMH, CIEIWTh  3a
BBHITIOJTHEHUEM IUTaHA JEUCTBUN M KOPPEKTUPOBATH €ro, aJeKBAaTHO
OLICHUBATh COOCTBEHHBIM BKJIAJ B JCATEIBHOCTh TPYIIIIHI;
BBICTpAaUBaTh KOMMYHHMKATHBHOE B3aMMOJICHCTBHE, IPOSBIIAA
TOTOBHOCTB pa3pemiaTh KOHMIUKTHI. 9 Ki1ace

[Ipenmernbie pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTH Y OO YUAIOLIUXCSI YMEHHIA:

—MWCIOJIB30BaTh MOHATHUS: CHCTEMa OTCUYETa, MaTepHabHas
TOYKa, TPACKTOPHUS, OTHOCUTEIHHOCTh MEXAHUYECKOTO JIBHXKEHUS,
nedopmarus (ynpyras, TJIaCTUYECKas ), TpEeHHE,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb U MEpPerpysKu;
HEHTP TSHKECTH; a0COIOTHO TBEPIOE TEJO, IEHTP TSHKECTH TBEPIOTO
Tela, pPaBHOBECHE; MeXaHWYeCKHe KoJeOaHWs U BOJHBI, 3BYK,
WHOPa3BYK W YIBTPA3BYK; JJIEKTPOMArHWTHBIC BOJHBI, IIKaja
ANEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTD,
CHEKTPhl HUCIYCKaHWA W  TOTJOmeHus; ambda-, Oera- u
ramMMa-u3IydeHus, U30TOIbI, IAEpHAs YHEPTETHKA;

—pasnu4ath SBJICHHUS (PaBHOMEPHOE U HEpPaBHOMEPHOE
NpSIMOJIMHEHHOE JIB)KEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOe
JBIDKEHUE, CBOOOJHOE IMajieHWe TeJl, PAaBHOMEPHOE IBUKCHHE II0
OKPY>KHOCTH, B3aHMOJEHCTBHE TeJI, pPEaKTUBHOE JIBUXKECHHUE,
KoebaTenpbHOe  JBIDKEHHE  (3aTyXalollie W BBIHYXKICHHBIC
Kosie0aHUs), PE30HAHC, BOJHOBOE JIBHXXKEHHME, OTPAKEHHE 3BYKA,
MPSIMOJIMHEIHOE paclpoCTpaHeHHe, OTpaKeHHWEe M MpeoMIIeHUEe
CBETa, MOJIHOE BHYTPEHHEE OTpPaKEHHE CBETAa, pa3jokeHue Oeroro
CBETa B CIIEKTP U CJOXKEHHUE CHEKTPAJbHBIX LIBETOB, AMCIIEPCHUS
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CBeETA, €CTECTBECHHAs PaguOAKTUBHOCTD, BO3HUKHOBEHHE
JMHEWYaToOro CHEKTpa M3JIy4eHHsI) MO OMUCAHHUI0 UX XapaKTEePHbBIX
CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JIAHHOE
¢buznyeckoe BICHUE;

—pacro3HaBaTh MPOSIBICHHE HM3YYCHHBIX  (PU3HMUECKUX
SBJICHUH B OKpPY’KaloIleM MUpeE (B TOM yKcie (pU3HUECKUe SABICHUS B
IpUpOJE: NPWIMBBL U OTJIMBBL, JBUXKEHHE IulaHeT CoJIHEYHOM
CUCTEMBI, PEAKTUBHOE JIBWJKCHUE JKUBBIX OPraHU3MOB, BOCIPHSITHE
3BYKOB JKMBOTHBIMH, 3E€MJICTPSICEHUE, CEUCMHUYECKUE BOJIHBI,
LlyHaMH, 53XO0, I[BE€Ta TeJ, ONTUYECKHUE SBICHHUSI B IIPUPOJE,
Ouosiornyeckoe JIeHCTBHE BHUIUMOIO, YIbTPa(HOIETOBOIO U
PEHTICHOBCKOTO H3JIy4€HUH; €CTeCTBEHHBIN pPaIHOaKTUBHBIN (HOH,
KOCMUYECKHE JIy4YM, PpPaJUOAKTHUBHOE W3JIyYEHHE IPUPOIHBIX
MUHEpAJIOB; JACUCTBUE DPAJAMOAKTUBHBIX H3JIy4CHUH Ha OpraHU3M
YeJI0BEKa), IPU ATOM NIEPEBOIUTH MPAKTHUECKYIO 33Jjauy B y4eOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOWCTBA/TIPU3HAKN (DU3UUECKHX SBICHHIA;

—OIUCBIBaTh M3yYEHHBIE CBOWCTBA Tel U (pu3mueckue
SIBJICHUSI, UCIIOJIB3Ysl (pU3HuecKue BeTUYMHbI (CPeaHsIsl U MTHOBEHHAs
CKOpPOCTh Te€Ja IIpU HEPABHOMEPHOM JBWXKECHUH, YCKOPEHHE,
IepeMelIeHue, IyTh, YrioBas CKOPOCTb, CHJIa TPEHUS, CHUIIA
YIOPYTOCTH, CUja TSKECTH, YCKOpEHHE CBOOOJHOIO MaJeHus, BeC
TeNa, UMIYJbC Tea, HMIIYJIbC CHJIBI, MEXaHMuyeckas pabora u
MOIIHOCTh, IIOTCHIMAJIbHAS DJHEPrus Tela, MOAHATOIO Haj
MIOBEPXHOCTBIO 3€MIIM, TIOTEHLMANIBHAS YHEPIUs CKATOU NPYKUHBL,
KMHETUYECKasl SHEprus, MOoJHas MEXaHW4ecKas dHeprus, Inepuoj u
qacToTa KojieOaHuil, JUIMHA BOJIHBI, TPOMKOCTb 3BYKa M BHICOTA TOHA,
CKOPOCTb CBETa, MOKa3aTesb MPEIOMIIEHUS Cpefbl); MPU OMUCAHUH
NPaBUIBHO TPAKTOBATh (PU3NUYECKUH CMBICT HCHOJIb3yEeMbIX BEJH-
4YiH, 00O3HAUYEHHS M EAUHMIBI (PU3UYECKHX BEJIWYMH, HAXOAUTH
(dopMynbl, CBS3BIBAIOIIME JAaHHYIO (PU3UUECKYI0O BEIMYMHY C
JOPYTUMHU BETMYMHAMM, CTPOUTH IPa(PUKU U3YUYEHHBIX 3aBUCUMOCTEN
(U3NYECKUX BETUYNH;

—XapaKTepu30BaTh CBOMCTBA Tel, (hPU3UYECKHE SIBICHUS U
MPOLIECCHI, HCIIONB3YySl 3aKOH COXPAHEHWs DJHEPrHM, 3aKOH
BCEMHUPHOI'O TATNOTEHUS, IPUHLUI CYNEPHO3ULMU CHI, NPUHLUII
oTHOCUTENbHOCTH ['anuies, 3akoHbl HbplOTOHA, 3aKOH COXpaHEHUS
UMITyJIbCA, 3aKOHBI OTPAKEHUS M IPEIOMIICHUS CBETa, 3aKOHBI
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COXpaHEHHMS 3apsJJI0BOTO U MACCOBOTO YMCEJ ITPH SIICPHBIX PEaKIUIX;
IIPU 3TOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alHCHIBATH
€ro MaTeMaTU4YEeCKOE BHIPAKCHHE;

—O0OBACHATh (PU3HUYECKUE MPOLECCHl U CBOMCTBA TEN, B TOM
YyHuciae W B KOHTEKCTE€ CHTyallMd NPAaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BbIABJIATh IMPUYUHHO-CIEICTBEHHbIE CBSI3U, CTPOUTH
o0BsicCHEeHHEe W3 2—3 JIOTMYECKUX IIIaroB C omopod Ha 2—3
U3YYEHHBIX CBOMCTBAa (U3NYECKUX SIBICHUH, (PU3NYECKUX 3aKOHOB
WJIY 3aKOHOMEPHOCTEM;

—pemarb pacyEéTHbIC 334a4M (OMUPAONIUECS Ha CUCTEMY U3
2— 3 ypaBHEHHUI), UCIIOJIb3Ysl 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOLINE
¢u3nveckre BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBHS 3aJadd 3a-
IUCBIBATh KPATKOE YCIIOBHE, BBIABIATH HENOCTAIOLIME MM HU30bI-
TOYHBIC TAHHBIE, BBIOMPATh 3aKOHBI U (POPMYITBI, HEOOXOUMBIE IS
peleHus], MPOBOAUTh pPACYETBI M OLIEHUBATh PEATUCTHYHOCTH
MOJTyYCHHOTO 3HaYCHHS (PU3NIECKON BETMUYHHBI,

—pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh IPH
NOMOIIMU (PU3MUYECKUX METOI0B; UCIIONIb3YS ONIMCAHUE UCCIIEIOBAHMS,
BBIJICJIATH MPOBEPSIEMOE MPEIIOI0KEHNE, OLIEHUBATD MTPAaBUIBHOCTD
nopsiika  TNPOBEJNEHMS  HUCCIEAOBaHMs,  JelaThb  BBIBOJBI,
MHTEPIPETHPOBATH PE3YIIbTATHI HAOIIOICHUI U OIBITOB;

—IIPOBOJIUTH OTIBITHI 10 HAOIIONEHUIO (PU3HUYECKHX SIBICHHHA
Wi GU3NYECKUX CBOWCTB Teld (M3yyeHHe BTOporo 3akoHa HeloToHa,
3aKOHA COXPAHEHHUS SHEPrHM; 3aBUCUMOCTh IMepHoja KosieOaHui
MPYKHHHOTO MasATHUKA OT MacChl Tpy3a M KECTKOCTH TPYKUHBI U
HE3aBUCHUMOCTb OT aMIUIMTY/Ibl MaJIbIX KOJeOaHWU; MpsAMOIMHEHHOE
pacrpoCcTpaHeHHE CBETa, pPa3JIOKEHHE OeJoro CBeTa B CIEKTP;
U3yueHHE CBOICTB M300pakeHUS B IUIOCKOM 3€pKajle U CBOWCTB
n300pakeHUs TIpeAMeTa B coOuparomeld JuH3e, HaOII0IeHHE
CIUIOIIHBIX M JIMHEHYATHIX CIEKTPOB M3IYyYEHHS): CAaMOCTOSITEIbHO
coOupaTh yYCTaHOBKY U3 H30BITOYHOrOo Habopa 000pyIdOBaHUS;
OIMCBIBATh XOJI OIBITA U €r0 Pe3yJIbTaThl, POPMYIHPOBAThH BHIBOJIBI;

—TIIPOBOUTh NpPU  HEOOXOJUMOCTH  CEpHI0  IPSMBIX
M3MEPEHUH, Ompenensisi CpeHee 3HAUCHHE M3MEPSIeMON BEITMYHHBI
(pokycHoe paccTosiHEE COOMPAIONIEH JTHH3bI); 0O0CHOBBIBATH BEIOOP
croco0a U3MEpEeHUs/U3MEPUTEIBHOTO NPHOOopa;

—IIPOBOJUTh HCCJIEOBAHUE 3aBUCUMOCTEH (PU3MUECKUX
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BEJIMYMH C UCTIOIH30BAHUEM MIPSIMBIX U3MEPEHUN (3aBUCUMOCTD ITyTH
OT BpPEMEHM MpPHU DPABHOYCKOPEHHOM JIBUKEHHU 0€3 HadaJabHOMN
CKOpOCTH; Iepuoja KojeOaHWH MaTeMaTUYeCKOro MasTHUKA OT
JUIMHBI HUTH; 3aBUCMOCTH yIJla OTPAXKCHMs CBETa OT YIJla IaJeHus
U yIjia IpeioMIIEHUs OT yIjla aJeHMsl): INIaHUPOBaTh UCCIIEA0BaHNUE,
CaMOCTOSITEJIbHO COOMpaTh YCTaHOBKY, (PMKCHPOBATh PpE3yJbTaTbl
MOJyYEHHOM 3aBUCHUMOCTH (PM3UYECKUX BEIMYMH B BHUJE TAOIUI] U
rpaduKoB, Jief1aTh BHIBOJIbI IO PE3Y/IbTaTaM HUCCIIEIOBaHUS;

—IIPOBOJINTh KOCBEHHBIE M3MEPEHHUs (PU3MUECKUX BEITMYUH
(cpenHsisi CKOpPOCTb M YCKOpPEHHE Teja IIPU PaBHOYCKOPEHHOM
JBM)KEHUH, YCKOPEHUE CBOOOIHOIO MaJeHUs, KECTKOCTh MPY)KUHBI,
KOOQQUIUEHT TPEeHUs CKOJBXKEHHUS, MeXaHudeckas pabora u
MOIIHOCTb, 4YacTOTa W MEpPHOA KOJIOAHUH MaTeMaTHYeCKOro M
NPY>KHHHOTO MAsTHUKOB, ONTHYECKAas CHja COOMpAroIIed JIMH3BI,
paJMOAKTUBHBIM  (OH): IUIAHMPOBATh M3MEPEHUs; coOuparthb
HKCHEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJHITH U3MEPEHHUS, CICHYs
NPE/UIOKEHHOW HMHCTPYKLMH; BBIYUCIATH 3HAYEHUE BEJIUYMHBI U
aHAJIM3UPOBATh IOJyYEHHBIE pE3yJIbTaThl C Y4YETOM 3aJaHHOMU
MOTPELIHOCTH U3MEPEHUI];

—Cco0II0/1aTh PaBUJIa TEXHUKH OE€30MaCHOCTH MpH paboTe ¢
71a00paTOPHBIM 000PYI0OBaHHUEM;

—pa3nu4yaTh OCHOBHBIE NMPHU3HAKU U3YYEHHBIX (PU3MUECKUX
Mojiefiell: MaTepraibHasi TouKa, a0COIFOTHO TBEPIOE TEN0, TOUEHHBIN
UCTOYHHK CBETa, JIyd, TOHKas JHMH3a, IUIaHeTapHas MOJEIb aToMa,
HYKJIOHHAs1 MOJIEJIb aTOMHOTIO S/1pa;

—XapakTepu3oBaTb  MPUHLUIBl  JEHCTBHS  H3YYEHHBIX
npUOOPOB M TEXHUUYECKUX YCTPOMCTB C OMOPOH HA MX ONMUCAHHS (B
TOM YHCJIE CIUIOMETp, JATUYUKU TIOJIOKEHUS, PACCTOSHUS U
YCKOpEHHUs, pakera, »dXOJOT, O4YKH, IMepHuckorn, ¢oToanmnapar,
ONTUYECKHE  CBETOBOJBI,  CIIEKTPOCKON, JO3MMETp, Kamepa
Buiibcona), ncnonp3ys 3HaHUS O CBOWCTBaX (PM3MUYECKHUX SIBJICHUUN U
HE00X0AuMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

—MHCHOJb30BATh CXEMBI M CXeMaTHYHbIE PUCYHKU U3YUEHHBIX
TEXHUYECKHX  YCTPOWCTB,  W3MEPHUTENBHBIX  MPHOOPOB W
TEXHOJIOTUYECKUX MPOIIECCOB MPH PELICHUU y4EOHO-TIPAKTHYECKUX
3a]1a4; ONTHYECKUE CXEMBI ISl TOCTPOCHUS N300paKEHUH B TNIOCKOM
3epKajie ¥ coOMparoLeil T1H3e;
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—IIPUBOAMTH IPUMEPHI/HAXOAUTh UHPOPMALIUIO O IPUMEPAX
IPAaKTUYECKOIO  HCIHONb30BaHUS  (U3MYECKMX  3HaHUM B
MOBCEHEBHON JKM3HM s obOecrieueHus: 0O€30MacHOCTH  TpU
oOpamieHun ¢ OpubOpaMH W TEXHUYECKHMH yCTpOMCTBaMu,
COXPAHEHHUs 3/10pOBbg U COOJIOAEHHS HOPM 3KOJOTHYECKOIO
IIOBE/ICHUS B OKPYXKaIOUIEH Cpene;

—OCYIIECTBJIATh  MOMCK  HHpopManuu  (puU3HUECKOro
coliepKaHus B ceTd VIHTepHeT, caMOCTOATENbHO (GopMyIupys
ITIOMCKOBBIN 3aIIPOC, HAXOAWUTH IIyTH ONPEIEICHUS TOCTOBEPHOCTHU
MOJIy4eHHOW WH(OpPMAaMM HA OCHOBE WMECIOIIUXCS 3HAHUN U
JIOTIOJIHATENBHBIX HCTOYHUKOB;

—MWCHOJb30BaTh IPU  BBIIOJHEHUHM Yy4YeOHBIX 3a/aHUi
HAay4yHO- TIOMYJISIPHYIO JIUTEpAaTypy (U3NYECKOrO COACpKaHMS,
CIPaBOYHbIE MaTE€pUaNIbl, peCcypchl ceTu IHTepHeT, BIAneTh
puéMamMu KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBaHus
uHGpOpMaLUU U3 OHOIN 3HAKOBOM CUCTEMBI B JIPYTYIO;

—C03/1aBaTh ~ COOCTBEHHBIE IUCHMEHHBIE W  YCTHBIC
cOOOlIEHNs1 Ha OCHOBE HMH(pOpPMAIMM M3 HECKOJbKUX HCTOUYHUKOB
(bu3NYECKOTo CcoepKaHusl, MyOJUYHO NPECTABIATH PE3YJIbTaThl
IIPOCKTHOM WIJIM MCCIIEOBATENbCKON JEATENBHOCTH; IIPU 3TOM
IPAMOTHO  HCIIOJB30BATh  W3YYEHHBIM ITOHATUHHBIN  ammapar
U3y4yaeMoro pas- jena (U3MKM M COINPOBOXKIATb BBICTYIUIEHUE
Mpe3eHTalMen ¢ y4éToM 0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB.
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TEMATHUYECKOE INIAHUPOBAHUE
7 kiacc (68 u)

Tematnue
CKHUH OJIOK, TeMa

OcHOBHOE
COJICpKAHUE

OCHOBHbBIE  BHJIbBI
yuammxcs (Ha ypoBHe yueOHbIX aeficTpuii)]

JACATCIIBHOCTY

20P

Pasnen 1. ®usuka u ee poiib B U3yYEHUH OKpYIKaroiero mupa (6 1)

Dduznka —
HayKa O IpUpoae
(29)

®dusuka — Hayka
0 MpUPO/IE.
SIBirenus
[IPUPOJIBI.
du3nyeckue
SIBJICHUSA:
MEXaHHYECKUEL,
TEILIOBBIE,
PIEKTPUYECKHUE,
MarHUTHBIE,
CBETOBEIE,
3BYKOBBIE

BrisiBeHue pazInumit MEXITY
(bu3HUecKUMU u XUMHUYECKHUMH
npespauieHus M (MC — xumus).

Pacno3naBanue u kiaccupukaims
(U3UYECKUX  SBJIICHUM: MEXaHHYECKUX,
TEIUIOBBIX, JJEKTPUYECKUX, MATHUTHBIX U
CBETOBBIX.

Habmonenue u
(bU3UIECKUX SIBICHUN

OIIMCAaHHCE




DusnuecKue
BeTMYHHBI (2 1)

dusnvecKu
e BEJIMYUHBI.
N3mepenue
buznIecKux
BEJIMYMH.
Dusnyeckue
pUOOPEI.
[TorpemHocTh
M3MEpPEHU.
MexnyHapoaHas
cucTeMa eANHUIL

OrnpezenieHue EHbI JEICHUS [IKaJIbl
n3MepuTeNbHOro  npubopa. M3mepenue
NTMHEWHBIX pPa3MEpOB TEJl U MPOMEKYTKOB
BPEMEHU € YYETOM NOTPEUTHOCTEN.

N3mepenne o00bEMa KUIKOCTU U
TBEPJIOTO TENA.

N3mepenne  temmeparypsl  IIpH
[MOMOILM  JKUJKOCTHOIO TEPMOMETpPA U
aTYMKa TeMIIepaTyphl.

BrinosiHeHUE TBOPYECKUX 3aJIaHUI
o MOWCKYy  CHOCO00B HU3MEPEHMUS
HEKOTOPBIX (PU3UYECKHX XapPaKTEPUCTHUK,
HAIIpUMEp pa3MepoB MalbIX OOBEKTOB
(BoJIOC, TIPOBOJIOKA), YAATIEHHBIX O0BEKTOB,

OoBIINX paccTosiHUH, MaJIbIX
MpoMeXyTKOB  BpemeHu. OOcyxneHue
MpeJlaraeéMbIx Coco0oB
EctecTBeHHO- Kak ¢usuka Beiasuxenue TUIIOTE3,
Hay4YHbII METOJ |1 Jpyrug o0bACHSIIOLINX IIPOCTHIE SBJICHUS
Mo3HaHusA (2 4) |eCTeCTBEHHbIE HaIpumep:
HAyKd  W3y4arl I104YEeMY OCTAHABIIMBAETCS JBIKYIIEECS 1O
[IPUPOLY. TOPU30HTAIILHON ITOBEPXHOCTH TEJIO;
EcTecTBeHHO-HAy4d| MMOYEMY B KapKyl IMOTOAYy B CBETJIOMN
HBII MeTOJ| OHEXKIE MPOXJIAJHEH, UEM B TEMHOM.




[MO3HAHUS:
HaOJII0IEHIE,
[MOCTAaHOBKA
HAYYHOTO
BOIIpOCa,
BBIIBIDKEHIE
THUIIOTES,
DKCIIEPUMEHT  TI0
MIPOBEPKE TUIOTE3,
00BSICHEHHE
Ha0JII01aEMOT0
SIBJICHUSL.
Omnuncanne
buznyeckux
SIBIICHHUI C
MOMOILIBIO
MoJenen

[Ipemnoxxenue crnocoOOB MPOBEPKH
THITOTE3.

IIpoBenenue  ucciaenoBaHus  IIQ
[IpOBEPKE KaKou-1100 TUTIOTE3bI,
HalpuMep: JalbHOCTh TOJETa IIapHKa,
MYIICHHOTO TOPH30HTAJILHO, TeM OOJbIIE,
yeM OOJIbIIIe BHICOTA ITyCKa.

[TocTpoeHne mpocTedmmx MoJenen
¢du3nueckux sBIEHUH (B BHJE PUCYHKOB
WIA CXEM), HalpuMep MaJieHHe MpeaMera;)
pSMOJIMHEIHOE paclpocTpaHeHHe CBeTa

Paznen 2. [TepBoHavanbHbBIE C

BEJICHHSI O CTpOeHHH BemecTBa (5 1)

Crpoenue ATOMBI W HabGntonenne u  uHTeprperanus
BemecTsa (14)  [MoyeKyIbl, UXOMBITOB, CBUJETEIbCTBYIOIIUX 00 aTOMHO
pasmepbl. ONBITHIMOJIEKYSIPHOM  CTPOEHHUM  BELIECTBa:
TOKa3bIBAIOLIME  [ONBITBI C  PAacTBOPEHUEM  PaA3IMYHBIX
TIVICKPETHOE BEILIECTB B BOJE.
CTpOEHUE OueHka pa3MepoB  aTOMOB Y|




BEIIIECTBA MOJIEKYJI C HCIIOJIb30BaHHEM (oTorpaduii,
[OJydeHHbIX ~Ha  aTOMHOM  CHJIOBOM
MUKpPOCKOIIE (ACM). Onpenenenue
pasMepoB MaJlbIX TeJl
JBHKEHHE JIBMKEHHE Habmonenue u 0OBSICHEHHE
148 JacTHIl BELIECTBA.OPOYHOBCKOTO  JIBUKEHUS U SIBJICHUS
B3aumozeicTue (CBa3b  ckopocTH U dy3HH.
JaCTUI] IBUKEHUS] YaCTHI] [IpoBenenue u O0OBSCHEHHE OMBITOB

BerecTna (2 )

C TEMIIEPaTypOM.
bpoyHoBCK
o€ JIBUKECHHE.
Jupdyzus.
B3aumopencreue
YACTHI[ BEIIECTBA!
MPUTSKEHUE 5|
OTTaJIKWBAaHUE

0 HAOJIIOJICHUIO TEMJIOBOTO PACHIMPEHHUS
ra3oB.

IIpoBenenue u OOBACHEHHE ONBITOB
0 OOHApPYXKEHUIO CHUJ MOJEKYJISPHOrQ
MPUTSKEHUS U OTTAJIKUBAHUS

ArperatH
ble  COCTOSIHUSA
BeriecTna (2 4)

ArperaTHsl

c COCTOSIHUS
BEII[CCTBA:
CTPOCHHUE
PKUIIKOCTEH
TBEPBIX
KPUCTAJUTMYECKUX

rasos,
u

Onucanne  (C HWCHOJB30BAaHUEM
MPOCTBIX MOJEJNEH) OCHOBHBIX Pa3iNuuii B
CTPOCHHH T'a30B, )KUKOCTCH ¥ TBEPIBIX TEIT

OObsicHEHNE MAJIOH CKHUMAEMOCTH
PKUJKOCTEH ©  TBEPABIX Tel, OONBIION
C)KHUMAaeMOCTH T'a30B.

OObsicHeHHE COXpaHEeHHUsT (POPMBI




Tea. B3anMocBs3b
MEXKTY
CBOIMCTBaMH
BEILECTB B PA3HBIX
arperaTHbIX
COCTOSIHUSIX U HX
ATOMHO-
MOJICKYJISIPHBIM
CTPOCHHUEM.
OcoOeHHOCTH
arperaTHbIX
COCTOSTHUM BOJIBI

TBEP/BIX TEJ U TEKYUYECTH JKUIKOCTH.
[IpoBenenue OIBITOB,
JTOKa3bIBAIOIINX, YTO B TBEPIOM COCTOSIHUU
BOJbI YACTHUIIBI HAXOAATCS B CpEIHEM
nanpiie  Apyr oT  Jpyra  (IJIOTHOCTH
MEHBIIIE), YEM B KUIKOM.
YcTaHOBIIEHHE B3aUMOCBSI3U MEXIY|
0COOEHHOCTSIMH ~ arperaTHBIX COCTOSHUM
BOJbI M CYIIECTBOBAaHHUEM  BOJHBIX
opranuzMoB (MC — Guonorus, reorpadus)

Paznen 3. JIBmkeHne 1 B3aum

oneiictue Tei (21 u)

MexaHnyeckoe
nBrkeHue (3 )

MexaHndeckoe
JIBIDKCHUE.,
PaBHOMEpHOE
HEPAaBHOMEPHOE
NIBHOKEHUE.
CKOpOCTb.
Cpenusisa
CKOpOCTb IIpU He-
PaBHOMEPHOM
nBmkeHun. Pacyér
MyTH W BpPEMEHHU

n

UccnenoBanue PaBHOMEPHOTO
NTBUKEHHSI M OTIPEJICNIEHNE €0 MPU3HAKOB.
Hab6monenue HEPaBHOMEPHOTO

NIBUOKCHHSI M OTIPE/ICTICHHE €T0 OTIHYUN OT]

PaBHOMEPHOI'O JIBVKEHHUS.
Pemenne 3amau Ha OmpeaeNeHUE

IIyTH, CKOPOCTH U BPEMEHU PaBHOMEPHOI'O

IBMOKCHUSI.

AHanmu3  rpaduKoB

IIyTU ¥ CKOPOCTU OT BPEMEHU

3aBUCHUMOCTH




JIBUKCHUA

Nuepuus, macca,
MJIOTHOCTS (4 1)

SBnenue
UHEpLUUH.  3aKOH
WHEPLIMH.
B3anmonericteue
TeJl Kak MpUYrHa
W3MEHEHUS
CKOpPOCTH
TTBHKEHUS TEN.
Macca kak mepa
WHEPTHOCTH TeJIa.

[I1oTHOCTH
BemecTBa. CBs3b
[UIOTHOCTH C
KOJIMYECTBOM
MOJIEKYT B
eIUHUIIE O00BEMA
BEIECTBA

OObsicHeHHEe U MPOTHO3UPOBAHUE

SIBJICHUH,  OOYCIIOBIEHHBIX  HMHEpLUEH,
HaIpuMep: 4TO IPOUCXOJUT  TIpH
TOPMOKEHUHM  WJIM  PE3KOM  MaHEBpE
aBTOMOOWIISA, o4yemy HEBO3MOXKHO
MIHOBEHHO IPEKpPAaTUTh JIBHOKECHUE HA
BEJIIOCUIIEAEC WM CcamMoKaTe H T. [
[IpoBenenue u a"Ham3 OITLITOB,

NIEMOHCTPUPYIOLIUX H3MEHEHUE CKOPOCTH]
NIBHJKEHHUSI TEJIa B pe3yJbTaTe NEHCTBUS HA
HEro JPYyrux Tell

Pemienue 3amad Ha onpeneneHug
Macchl Teja, ero 00bEMa U IIOTHOCTH.

[IpoBenenne © aHamU3 ONBITOB,
JIEMOHCTPUPYIOLIUX 3aBUCUMOCTb
N3MEHEHHS CKOPOCTH Telaa OT €ro MacChl
[py  B3aUMOJCUCTBUU Teil. 3MmepeHue

MACChl TCJla Ppa3JINYHBIMU cIoco0amu.




OnpeneneHHe IIJIOTHOCTHU TCJIa B pC3YJIbTATEC
N3MEPCHHUA €T0 MAaCChl U 00BéMa

Cwita. Bunel cun
(14 9)

Cunma  Kak
XapaKTePUCTHKA
B3aMMOJIEHCTBU
TElL Cuial
YIIPYTOCTH U 3aKOH
['yka. M3mepenue
CHJIBI C ITOMOIIBIO
TMHAMOMETpA.
SBenue
TTOTEHUSI U CHUJIa
TSDKECTH. Cuna
TSKECTH Ha|
NpyTUX IUIaHETaXx,
Bec Tela.
HeBecoMoOCTb.
CnoxeHue cuI,
HAIPaBICHHBIX IO
OIHOU MIPSIMOIA.
PaBHOIEHCTBYION]
ags cwr.  Cuia

Tpenud.  TpeHue

N3yuenne B3aUMOJECHCTBUS  KaK
[IPUYMHBI U3MEHEHUsI CKOPOCTU Tejla WY
ero nedopmariuu.

Onucanne peanbHBIX  CHUTYyallUi
B3aUMOJICHCTBHS TEJ C OMOILBIO MOJIesIei
B KOTOPBIX  BBOJUTCS  MOHATHE W
n3o0pakeHue cuibl. M3yueHue  cuiibl
ynpyrocti. lccrnenoBanue 3aBUCHMOCTH
CHJIBI YIPYTOCTH OT YJUIMHEHUS PE3UHOBOT(
[THYpa WU TPYKHHBI

(c mocTpoeHueM rpapuka).

AHanmu3 NpakTUYECKUX CHUTyallui, B
KOTOPBIX TPOSIBJISETCS JCWCTBUE CHUIIb]
YIPYrocTH (YIpyroctb Ms4a, KpPOCCOBOK,
BETOK J€pEBA U 1Ip.).

AHanmu3 CcHUTyauui, CBSI3aHHBIX O
SIBJICHUEM TATOTEHUS. OO0BbsicHeHHE
OpOUTAJIBHOTO  JBMKEHHMS  IUIAHET ¢
WCIIOJIb30BAHUEM  SIBJICHUSI TATOTEHUS U
3akoHa wuHepuun (MC — acTpoHOMUSs)
M3mepenne Beca Tea ¢ NIOMOUIBIO




CKOJIBXXCHUA H
TpeHue MOKOS1]
TpeHue B npupose
1 TEXHUKE

IMHaMOMeTpa. Ob6ocHoBaHMe 3TOrQ
crocoba u3mMepeHusl.

AHanu3 U MOJEIMPOBAHUE SIBJICHUS
HEBECOMOCTH. DKCIepUMEHTAIbHOE
[IOJIy4YCHUE IIPAaBWIA  CIOXKEHHS  CHIL,
HalpaBJIE€HHbIX BJOJb OJHOM MNpAMOMN
Omnpenenenue BEJIMYMHBI
PaBHOJACHCTBYIOLIECH CUIL.

W3ydeHue cuiibl TpEHUS CKOJIbKEHUS
1 cwibl TpeHus nokos. McecnegoBaHue
3aBUCHMOCTH CHJIBI TPEHUS OT Beca Tella U
CBOMCTB TPYILUXCS TOBEPXHOCTEN.

AHanu3 NpakTUYECKUX CUTYyalUil, B
KOTOpPBIX TMPOSIBISIETCSl JEHCTBUE  CHUJIbI
TPEHUs, HCHOJB3YIOTCA  CIOCOOBI €8
YMEHBIIICHUS WM YBEIUUeHUs (KaTaHue Ha

ITbDKAX, KOHBKaXx, TOPMOXKEHHE
aQBTOMOOWIIS, HCIIOIb30BaHHE
[TOIIIMITHUKOB, IJIaBaHHE BO/JTHBIX|

KUBOTHBIX U Ap.) (MC — 6uomnorus).
Pemenne 3amay ¢ HMCIOIB30BaHHEM
dbopmyn s pacuéra CUIIBI TSKECTH, CHIIBI

YIIPYTOCTH, CUJIbI TPEHUS




HccnenoBanue 3aBUCUMOCTH  CHIIBI
TPEHHSI OT Beca Teja M CBOWCTB TPYIIUXCS
[MOBEPXHOCTEH.

AHanu3 MpakTUYECKUX CUTYaIui, B
KOTOPBIX MPOSBISETCS JIEUCTBUE CHIIb
TPEHUsI, MCIOJNB3YIOTCS  CHOCOOBI €8
YMEHbILICHUS WM YBEJIMYEHUs (KaTaHHE Ha
JBDKAX, KOHBKaX, TOPMOKEHHE
ABTOMOOWIIA, UCIIOJIb30BaHUE
[TOIITUITHUKOB, TJTABAHKE BOJIHBIX
KUBOTHBIX U Ap.) (MC — Ouomnorus).

Pemenne 3amad ¢ MCMonb30BaHUEM
dbopMyIn Ui pacuéra CUIIBI TSKECTH, CHUIIb]
VIIPYTOCTH, CHUJIBI TPCHUS

Paznen 4. JlaBnenue TBEPABIX

TEI, JKUIKOCTEH U ra3oB (21 u)

JlaBnenue
[Tepenaua
TaBJICHUS
TBEPABIMU
TeIaMU,
YKUIKOCTSMU
razamu (3 4)

H

[aBnenue.
CrocoObI
YMEHBIICHUS
YBEITMUCHUS
TaBJICHUS.
JlaBreHue
3aBHCHUMOCTD
maBJICHMS raza OT
00BEMa u

)il

rasa

Ananu3 M OOBSICHEHHE OIBITOB H

Hp AKTHUYCCKHUX CHTyaHHﬁ, B KOTOpBIX
MIPOSIBIISIETCS CHUJIA TaBIICHUS.
O06ocHOBaHue cr1oco0oB

YMCHBIICHUSA W YBCIUYCHUA HABJICHUA,

.[3ydeHne 3aBHCHMOCTH AaBJICHUS rasa oOf
o0béMa u  TemmepaTypbl.  M3ydyeHue
ocoOeHHOCTEH nepenadn JIaBIICHNS

TBépIH:IMI/I TCJIaMH4, KUJKOCTAMHU U ra3daMHu.




TEMIIEPaTypBhl. OOocHOBaHHE pe3yabTaTOB OIIBITOB
Ilepenaua OCOOEHHOCTSIMU CTPOCHHUS BEIIeCTBA B
TaBJICHUS TBEPABI{TBEPAOM, KUIKOM
M TeJIaMH, Y Ta3000pa3HOM COCTOSTHUSIX.
PKHJIKOCTSIMU U DKCIEpUMEHTAIbHOE
ra3zaMu. ITOKa3aTebCTBO 3akoHa Ilackans. Pemenne
3akoH Ilackansa. [3amau Ha pacu€t naBieHUs TBEPIOTO TEIa
I THeBMaTHUECKIIC
MaIlTUHBI
JlaBneHue 3aBHCUMOCTD UccnenoBanne 3aBUCHMOCTH
kuakocTH (5 u) |[maBieHHs TaBJICHHS JKHJIKOCTH oT TTyOMHB]
PKHIKOCTHU OT[IOTPY>KEHUS ¥ TUIOTHOCTH JKUJIKOCTH.
rI1yOUHBI Habmtonenue U 00BSICHEHUE
MOTPYKEHUSI. FUAPOCTATUYECKOTO MapajoKca Ha OCHOBE
['unpocratnyecku [3akona [lackans.
1 apasiokc.
CooOmmaronyecs W3ydeHne cooOmaronmxcst COCY/I0B.
COCY/IBI. Pemrenue 3amay Ha pacuér naBieHMUs]
['mapaBnuyeckue [KUIAKOCTH. O0bsacHenne MPUHIINIA
MeXaHU3MbI e CTBUS TUAPABIMYECKOTO Mpecca.
Ananus H 00BsICHEHHE
[IPaKTUYECKUX CUTyaluH,

TIEMOHCTPUPYIOIIUX TMPOSIBICHUE J1aBICHMUS

KUIKOCTH M 3akoHa Ilackans, Hampumep




[POIIECCOB B opraHusme npy
riryookoBomHOM — HeIpsHEE  (MC —
OHOJIOTHS)

ATMochepHoe
nasienwe (6 1)

ATtMochepa 3emin
u  aTMocdepHOe
TaBJICHUE.

[ [prunHbI
CYLIECTBOBaHUS
BO3YLLIHOU
000J104KH 3eMIIH.
OnbIT
Toppuuemm.
M3mepenue
aTMochepHOTro
TaBJICHUSI.
3aBUCUMOCTh
aTMoc(epHOro
TaBIICHUS
BBICOTBI
YPOBHEM
[TpubGops1

oT|
HaJ
MOpH.
il 0|

DKcrepuMEHTaIbHOE OOHAPYKEHUE

arMoc()epHOrO  JaBJCHUS. AHAIU3 WU
OOBSICHEHHE OMNBITOB M NPAKTHYECKUX
CUTyallif, CBS3aHHBIX C JCHCTBHEM
aTMOC(EpHOTO TaBJICHHUS.

OObsicHeHHe CYIIECTBOBaHHUS
atMochepsl Ha 3emie U HEKOTOPHIX
[1aHeTax WM e€ OTCYTCTBUS Ha JpPYyrux
mianerax u Jlyne (MC — reorpadus,
aCTPOHOMUS).

OObsicHeHHEe U3MEHEHHS MJIOTHOCTH
aTMoc(epbl C BBICOTOH U 3aBUCHUMOCTH
aTMOC(EPHOTO JIaBJICHUS OT BBICOTHI.

Pemrenne  3amau Ha  pacyér
aTMoc(epHOro  JaBJICHUS. N3ydennue
ycTpoiicTBa ObapoMeTpa-aHepouaa

M3MEpEHUs




aTMOC(EpHOTO
aBIICHUS

[leiicTBue

B HUX TeJo (7 9)

JeiicTBue

PKUJKOCTH Y Ta3aKUIKOCTH M rasa
Ha IOIPYKEHHOEHA ITOIPYKEHHOE B

HHUX TEIO.
Brrrankuparomnias
(apxumenoBa)
cHa. 3akoH
Apxumena.
[1naBanue TEN.
BosnyxormiaBanue

DKCrepuMEHTAIbHOE OOHAPYKEHHE
nercTBUS JKUJIKOCTH u raza HA
[IOrPY’KEHHOE B HUX TEJNO.
Omnpenenenne
CHUJIBI, JIEUCTBYIOLIEH
[IOIPY>KEHHOE B KUIKOCTD.
[IpoBeneHue u 00CYk A€HHE ONBITOB,
TIEMOHCTPHUPYIOIIUX 3aBUCHMOCTh
BBITAJIKUBAIOLLEH CHJIBI, JEHCTBYIOIIEH HY
TEJIO B KHUJIKOCTH, OT 00bEMA NOrpyKEHHOM
B JKMIKOCTh YacTH Tejla U OT IUIOTHOCTH
JKHIKOCTH.
HccnegoBanue 3aBHCHMOCTH Beca
TeJa B BojAE OT O00OBEMa MOTpPYKEHHOW B
PKMJKOCTh YacTH Tela.

BBITAJIKMBAOIIIEN]
Ha TENO,

Pemienne 3amay Ha mnOpUMEHEHUE




3aKOHa ApXI/IMeI[a " yCJIOBUS IIJIaBaHUA TCII.

KonctpynpoBanue apeomerpa iy
KOHCTPYMPOBAHHUE JIOAKU U OIPEIEIICHUE €8
rPy30N0ABEMHOCTH

Paznen 5. Pabora u mortHoCTh. DHeprus (12 1)

Pabota
MOIIHOCTH (3 )

u

MexaHnnueckas
pabora.
MOIIHOCTE

OKCIIEpUMEHTAIBHOE  OIIPEIEIICHHE
MEXaHUYECKO pabOThl CHIIBI TSKECTH IPH
[MaJCHUA Tela W CHUJIbl TPEHUs IIpH
PAaBHOMEPHOM  IIEPEMEIIEHUN Tejla 110
TOPU30HTAIILHON TOBEPXHOCTH.
Pacuér wMmomHOCTH, pa3BUBAECMOMU
[IpY NOABbEME 110 JecTHULE. Pentenne 3anayq
Ha pacuéT MeXaHWYeCKoil paboThl W
MOIIHOCTH




[IpocTeie
MexaHu3Mbl (5 1)

[IpocTeie
MEXaHU3MBI:
pblyar,
HaKJIOHHAs
[JIOCKOCTb.
[IpaBuio
PaBHOBECHS
pbIyara.
[Ipumenenue
[IpaBUJIa
PaBHOBECHSI
pplyara K OJIOKY.
«3onoroe
[IPABUIION
MEXaHUKH.
MPOCTHIX
MEXaHU3MOB.
[IpocTeie
MEXaHU3MBI B
OBITY U TEXHUKE.
Peruaru B Tene

OJIOK,

KIIA

OnpeneneHyue BHIUTPBILIA B CHUIIE
[IPOCTBIX MEXAHU3MOB Ha IIPUMEpPE phluara,
MOJIBUKHOTO W HEMOJBHXHOTO OJIOKOB,
HaKJIOHHOM TIOCKOCTH.

HccnenoBanue ycioBusi paBHOBECHS]
peruara. OOHapy»eHHe CBOICTB MPOCTHIX|
MEXaHU3MOB B PA3JIMYHBIX UHCTPYMEHTAX W
[PUCTIOCOOICHUSIX, UCTIONIb3YEMbIX B OBITY

U TEXHUKE, a TaKXKE B IKUBBIX

OopraHu3max MC — OuooTHs)
OJKCHepUMEHTAIbHOE JI0Ka3aTeIbCTBO
paBeHCTBa  pabOT mpu  MPUMEHEHUU
[IPOCTHIX MEXAHU3MOB.

Ompenenenne  KIIJl  HakmoHHON
[JIOCKOCTH.

Pemienne 3amay Ha NOpPUMEHEHUE
[paBUJia PAaBHOBECUS pblyara U Ha pacuérT

KIT

qCJIOBCKA




MexaHnueckas
PHeprus (4 9)

Kunernaeckas
MMOTCHIINAIbHAS
SHEPTHUsL.
[IpeBpanienue
OIHOI'O BHJIA]
MeEXaHHYECKOM
DHEPIHUH B Ipyrou
3aKOH COXpaHEHUs

b4l

158 WU3MEHEHHUS
DHEPruu B
MEXaHUKe

SKCHepI/IMeHTaJIBHOC OIIPCACIICHUG
N3MCHCHHA KUHETUYECKOU 141
[MOTEHIIMAILHOMN OHCpIruu TCJlIa IIpUu CrQg
CKaThIBAaHHMH 10 HAKJIOHHOM IJIOCKOCTH.

DopMynMpoOBaHUE Ha OCHOBE
MICCIICJOBAHMUS 3aKOHA COXpaHEHHs]
MEXaHUYECKON IHEPTUU.

Ob6cyxnenue IpaHUIL
[IPUMEHUMOCTHU 3aKOHa COXpaHEHHUs]
YHEPrUU.

Pemienne 3amad ¢ MCHOIB30BAaHUEM

3aKOHA COXPAaHCHU SOHECPTHUU

PesepBroe Bpemst (3 1)

8 KJace (68 u)
TemaTtnue OcHOBHOE OCHOBHBIE BUJIBI eI TEeIbHOCTHU
CKUM OJIOK, TEMBI |COAepIKaHUE yuanmxcs (Ha ypoBHE yUeOHBIX JIEHCTBUI)

Paznen 6. TernoBsie siBienus (28 u)

Crtpoenue
u
CBOMCTBA

OCHOBHBI
€ MOJI0KEHUS
MOJIEKYJISPHO-KHI

Hab6mronenne U HMHTEpHpeTaIus

OIIBITOB, CBUACTCIILCTBYOIIUX

00 aTOMHO-MOJIEKYJISIPHOM CTPOCHUU




(79)

BC€IICCTBa

HETUYECKOU
TECOPHH
CTpOCHUS
BEIIIECTBA.
Macca u
pa3Mepbl
ATOMOBHU
MOJICKYII.
OmbITHL,
TIOITBEPIK TAFOII]
1€ OCHOBHBIC
TIOJIOKCHHUS
MOJIEKYISIPHO-KH
HETUYECKON
Teopun. Monenu
TBEPIOTO,
DKUJIKOTO H
ra3o00pa3Horo
COCTOSIHHI
BEIIIECTBA.
Kpucrammaecku
e 1 aMopQHbBIE

TBEPJIBIC TENA.

BEIICCTBA: OMBITHI C -
pacTBOPEHUEM Pa3JIMYHBIX BEIIECTB B
BOJIC.
Pemenune 3amau
KOJINYECTBA aTOMOB WJIH -
MOJICKYl B CIUHUIIC
BEIIICCTBA.
AHaJIM3 TEKCTa JPEBHUX aTOMHUCTOB
(manpumep, pparmMeHTa

o OLCHHWBAHUIO

00BEMa

noomel  Jlykpeuus «O  mpupone
BeIIEH») ¢ U3JI0KEHUEM
000CHOBAaHMI  aTOMHOM  THIIOTE3BI

(cMbIcioBoe uTeHue). OueHka
yOeaUTENBHOCTH ITUX 000CHOBAHHIA.
OOmbsicHeHME OpOYHOBCKOTO

NBYOKEHUS, aBieHus quddy3un
U pa3iuuvii MeXJTy HAMH Ha OCHOBE

MOJI0KEHUH
MOJIEKYJISIPHO-KMHETHYECKON Teopuu

CTPOCHUSI BEIIECTBA.




OObsCHEHHE
CBOIICTB  Ta30B,
SKUIKOCTEN U
TBEPABIX TEI HA
OCHOBE
[MOJIOXKCHUM
MOJIEKYJISIPHO-KH
HETHYECKOU
TEOPUH.
CMayuBaHue
KaIUJUISIPHBIE
SIBJICHUS.
TemnoBoe
pacimpeHue
C)KaTHe

b4l

b4l

OOBbsiCHEHHE OCHOBHBIX DPa3UYUN B
CTPOEHHH ra30B, )KUIAKOCTEH U TBEPABIX TEII C

VICII0JIb30BAHUEM IIOJIOKEHUH
MOJIEKYJISIPHO-KUHETUYECKON TeopuHy|
CTPOCHMSI BEILIECTBA.

IIpoBenenue OIIBITOB 10|
BBIPALMBAHUIO KPUCTAJUIOB  ITOBAPEHHOM

COJIM HJIH caxapa.

[IpoBeneHne U OOBSICHEHHE OIIBITOB,
NIEMOHCTPHUPYIOIIUX KaMUISIPHBIC SIBIICHUS 1
SIBICHHE CMauUBaHMSL.

OObsicHEHHE  pOJIM  KalWUISIPHBIX
SIBIICHU JUIs TOCTYIUJIEHUSI BOJIbI B OPraHN3M

pactenuit (MC — 6uomnorus).
Habnronenue, MpPOBEICHHE 5|
00BsICHEHHE ONBITOB [0 HAOJIIOIECHHUIO

TEIJIOBOTO PACIIMPEHUSI Ta30B, KUJIKOCTEN U
TBEPIBIX TEI.

OObsicHeHHe coxpaHeHHs o00bEéMa
TBEPABIX TEJ, TEKYUYECTH XUAKOCTU (B TOM
YUCJIe, Pa3HUIbI B TEKYYECTH ISl Pa3HBIX
PKUJIKOCTEH ), TaBJICHUS rasa.

[TpoBenenue OIIBITOB,

JACMOHCTPUPYIOIIUX 3aBUCHUMOCTL JABJICHUSA




BO37yXa OT €ro o0bEMa W HarpeBaHUs WIH

OXJIaX/IEHUS,
U HUX OOBSICHEHHME Ha OCHOBE
ATOMHO-MOJIEKYJIIDHOTO  Y4eHMs. AHain3

[MPAaKTUYECKUX CHUTYyallMi, CBA3aHHBIX CO
CBOWMCTBAMH Ta30B, >XKUAKOCTEH W TBEPABIX
TEN

TerioBrle
nporiecchl (21 u)

Temmeparypa.
CBs13b
TEeMIIEpaTypbl CO
CKOpPOCTBIO
TEIJIOBOTO
TTBKEHUS
YACTHULI.
Buyrpenn
EEi SHEPTHSL.
Crioco0bl
M3MEHCHUS

O06ocHOBaHME MpaBUI  HU3MEPEHUS
Temneparypbl.  CpaBHEHHE  Pa3JIMYHBIX
Croco00B U3MEPEHHs U KA TEMIEPaTyphl,
HaOmronenne ©W = OOBSICHEHUE  OIBITOB,
NIEMOHCTPHUPYIOIINX U3MEHEHHE BHYTpPEHHEH
DHEPTUU Tejia B Pe3yJIbTaTe TEIUIONEPeIavH 1
paboThl BHEITHUX CHII.




BHYTPEHHEH
SHEPrUu:
Teruionepeaada u
COBEPILECHUE
paboTel.  Bumsr
TEIUTIONEPEIaYu:
TETUIONPOBOIHOC
Th, KOHBEKIIUS,
M3JIy4EHUE.
KomudaecTBo
TETIJIOTEL.

VY nenpHas
TEILIOEMKOCTD
BCII[CCTBA.
TenmnooOMmeH
TEIIJIOBOC
[paBHOBECHE.
YpaBHeHUE
TEIIJIOBOTO
Oaanca.
[InaBmenue
OTBEpACBaHUE
KpUCTAJUTMYECKU

nu

nu

HaOmronenue u 00ObsSCHEHUE OIIBITOB,
00CYyXJCHUE  NPAKTUYECKUX  CHUTYaIH,
IEMOHCTPHUPYIOIIUX Pa3IMYHbIE BHJIbI TEILIOA
Mepeavyn: TEIUIOMPOBOIHOCTh, KOHBEKIIHIO,
W3JTyYeHHE.

HccenoBanue siBICHUS TEINIOOOMEHY
P CMEIIMBAHUU XOJIOTHOM U TOPSIYCH BOJIBI |

Habmonenue YCTaHOBJICHMS]
TEIIOBOTO PABHOBECUST MEXIy Topsyci W
XOJIOTHOW BOJIOM.

Onpenenenue (u3mepeHue)
KOJIMYCCTBA TCIJIOTHI, MOJYYCHHOI'O BOI[Oﬁ
npu TerooOMeHe C HarpeThiM

MCTANIMYCCKUM HUJIMHIPOM.

Omnpenenenue (U3MepeHHe) yAETbHON
TETUTOEMKOCTH BeIllecTBa. PemreHue 3amad,
CBS3aHHBIX C BBIYHCICHHEM KOJHMYECTBA
TETUTOTHI U TETUIOEMKOCTH TIPH TETIO0OMEHe |

AHanmu3 cUTyalMii  TPaKTUYECKOrq
HCIIOIb30BAHMS TEIIOBEIX CBOICTB BCIIIECTB
M MATepuajgoB, HampuMmMep B LEIX
SHEProcOEepPEeKECHUS: TETUTOM30JISIINS,
sHeprocOeperaroIme KPBIIIIH,

X BCHICCTB.

TEPMOAKKYMYJISITOPHI U T. JI.




YV nenpHas
TCIIOTa
[JIABJICHUS
[TapooOpazoBanu
e U
KOHCHCAILIMS.
lcnapenue.
Kunenwue.

Y nenpHast
TEeIIoTa
napooOpa3oBaHu
5.  3aBHCHUMOCTH
TeMIIepaTypbl
KUTICHUS
aTMoc(hepHOoro
TaBJICHUA.
BiaxHOCTb
BO3TyXa.
OHeprust
TOILIHBA.

'V nenpHas
TEIIOTa
CTOpaHMSI.

OT]

HabOmronenue siBneHuil ucnapeHus Y

KoHzeHcauuu.  HMcecnemoBanue — mporecca
ycrapeHus pa3InYHBIX KHUIKOCTEN|
OObsicHEeHHE  SBJICHHM  HCIApEeHUs U
KOHZCHCALUU Ha OCHOBE

ATOMHO-MOJICKYJISIPHOTO YUCHHSI.
Hab6nronenue n o0bsicHeHHE mporiecca

KHUIICHUS, B TOM YUCJIC 3aBUCUMOCTH
TEMIIepaTypbl KUIICHUS OT JIaBJICHUS.

Ornpenenenue (u3mepenue)
OTHOCUTEILHOU BIIAKHOCTH BO3/TyXa,
HaOmronenue npoiiecca IUIABJICHUS
KPUCTAIJIMYECKOTO  BEIIECTBA, HampuMep
TIBJ1A.

CpaBHeHHE TIPOIIECCOB  IJIABJICHUS

KPUCTATMYCCKUX TET M Pa3MATUCHUS TIPH
HarpeBaHUU aMOPQHBIX TeEIl.

Omnpenenenue (M3MEpEeHUE) YACTbHON
TEIUIOTHl IUIaBiIeHUA Jbaa. OOBICHEeHUE
SIBIICHUI TUTaBIICHUS M KPHUCTAJUIM3AlMHU Ha
OCHOBE aTOMHO-MOJICKYJIIPHOTO YYCHUS.

[ [prHLMTIBI




PabOTHI TEILIOBbIX
npurateneii. KIIJ]

TEIIOBOTO

IBUTaTEIs.

TerutoBele

IBUTaTEIH u

3aIuTa

OKpY>KaroIen

Cpempl.

3aKOH COXpPaHEHUS

1 NpPEBPALICHMUS]

SHEpTrruu B

MEXaHUYECKUX W

TEIUIOBBIX

poreccax

Pemienne  3amad, CBA3aHHBIX ¢
BBIYMCIIEHUEM  KOJIMYECTBA TEIUIOTHl B
Ipoleccax Terionepeaayu npu IIaBJIeHUN U
KpUCTaJUIU3aluH, HUCIIapEeHUU "
KOHJICHCALIUH.
AHanmu3 cUTyaluil  MPaKTHYECKOTO

NPUMEHEHUSI  SBJIEHUWA  IUIABJICHHUS U
KPUCTAJUIN3AlMK, HAIpUMEDP, IIOJIYYECHUE

CBCPXYUCTBIX MATCPUATIOB, COJICBAs I'PCIIKA U
Ap.




Anamuz  paboTel W OOBSICHEHUE
MPUHIUIIA JCHCTBUS TEIJIOBOTO JIBUTATEIIS.

Boruncnenne KojauuecTBa TEIIOTHI,
BBIJICJISIFOIIETOCS. TP CTOpPaHUU Pa3IMYHbIX
BUI0B ToruiuBa, U KIIJ[ nBurares.

O6cyxnenue AKOJIOTMYECKUX
MOCNEACTBUI HCIIONBb30BAHUS JIBUTATENCH
BHYTPCHHETO  CropaHusi, TEIUIOBBIX W
runpossiektpocTaniuiit (MC — »sKonorus,
XUMUS)

Paznen 7. Dnexrpuyeckue u

MarHuTHBIE SBiIeHus (37 9)

DIEKTPUUECKHE
3apsiabl.
3apsiKEeHHbIE
Tena u 1704
B3aMMOJICIICTBHE
(7 )

DnexTpu3anu
s Ten. [IBa pona
PIEKTPUUYECKUX
3apsiIoB.

Biaumoneiict
BHE 3apsSHKEHHBIX
TEIL. 3akoH
Kynona.

DneKTpudeck
oe ToJIe.
[ [puHLIT
CyNEepo3nIun

Ha6J’II-OI[eHI/Ie U TIPOBCACHHUEC OIBITOB IIQ

AIIEKTPU3ALUUA TET TPU CONPUKOCHOBEHUH U
UHIYKLAEH.

HaoOmronenue "u 00BsIcHEHNE
B3aMMO/ICHCTBUSI OJHOUMEHHO U
PasHOMMEHHO 3apsKEHHBIX TEJ.

OObscHEHUE MpUHIMIA JICUCTBUS
DIIEKTPOCKOTIA. OO0nsicHeHne SIBJICHH

QJICKTpHU3alluU IPpU CONPUKOCHOBCHHUU TCII U

WHAYKIMEH C HCIOJIb30BAHUEM 3HAHUW O
HOCHUTCIIAX SHGKTpI/I‘IeCKI/IX 3ap51;[013 B
BEIIECTBE.




priekTpuueckux | Pacrmo3HaBaHue M OOBSCHEHUE SIBICHUN
nosnei. HocutenyanexkTpruszanuu B TOBCEITHEBHOM KU3HHU.
PIEKTPUUECKUX
3apsI0B.
DneMeHTapHbIN
DJICKTPUYECKUN
3apsi.
Crpoenue HabGmionenue #  OOBSCHEHUE  OIBITOB,
aToma. WUTIOCTPUPYIOIIMX ~ 3aKOH  COXPaHEHHS
[IpOBOAHMKM  MPIEKTPUUYECKOTO 3apsja.
TTMBIIEKTPUKH. HabGnronenue ompITOB MO MOJEIMPOBAHUIO
3aKoH CUJIOBBIX JIMHUH 3JIEKTPUYECKOTO MOJIS.
COXpaHEHUS UccnenoBanue nelcTBUSA SJIEKTPUUYECKOTO
AIIEKTPUYECKOTO [[10JIs1 HA MPOBOAHUKU U JTUAIIEKTPUKU
3apsa
ITocTossuHBIN OnexTtpuiecku | HabmioneHue pa3nuyHbBIX BUIOB JEWCTBUS
DIIEKTPUUECKUI [ TOK. YCIIOBHUS PJIEKTPUYECKOr0 TOKa U OOHapyX eHHE 3THUX
TOK (20 u) CYILLECTBOBAHMS |[BUJIOB JCHCTBUS B IOBCEIHEBHOM KU3HMU.
hnekTpudeckoro | COOpKa M MCIBITAHUE DJICKTPUUECKOU IETTH
TOKa. ICTOYHUKU[TOCTOSTHHOTO TOKA.
[TOCTOSIHHOTO N3mepenue cuitbl TOKa aMIepMETPOM.
ToKa. /JlenctBus| M3mepeHHe 3IIEKTPUYECKOr0 HaIpsKCHMs
DIIEKTPUYECKOTO [BOJIBTMETpOM. [IpoBeneHne u OOBSICHEHHE




TOKa (TemIoBoeE,
XUMHUYECKOE,
MarHiTHOE).
DIEKTPUUECKUIA
TOK B JKUJKOCTSIX
1 ra3ax.

DnekTpuyeckas
ternb. Cuma Toka.
DIEKTPUUECKOE
HaIpsLKEHUE.
ConpoTusieHue
[MPOBOTHHUKA.
Y nenbHoe
COIPOTUBIICHUE
BEILIECTBA. 3aKOH
Oma a1 ygacTka
LIEIH.
[TocnenoBarenbH
oe

u
MapajieIbHOe
COETMHEHUE
[TPOBOJTHUKOB.

Pabora

ONBITOB, JEMOHCTPUPYIOIINX 3aBUCUMOCTH
PIIEKTPUUYECKOTO COTIPOTUBJICHUS
MPOBOJAHMKA OT €ro JUIMHBIL, IUIOIIAIH
MONEPEUHOI0 CEYEHUSI U MaTepHaa.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA,)
[IPOTEKAIOLIEr0  4epe3  PEe3UcTop,  OT
COTIPOTHUBIICHUS PEIUCTOPA U HANIPSKEHUS

Ha Pe3UCTOopeE.

[TpoBepka mpaBuia CI0KEHUsI HAMIPSHKEHUH
[pU TIOCJIEIOBATEIILHOM COCIWHEHUU JIBYX
PE3UCTOPOB.

[IpoBepka mpaBuia g CHIBI TOKa MPH
MapajieJIbHOM CO€IMHEHUH PE3UCTOPOB.

AHanmu3 CUTyalHil TOCIeI0BaTEIHHOTO WU
MapajyieIbHOTO COEIMHEHUS! TPOBOJIHUKOB B

JOMAITHUX JJICKTPUICCKUX CCTAX.

Pemenne 3amad ¢ WMCIONB30BaHUEM
3akoHa Oma u  dopmyn  pacuéra
DIIEKTPHYECKOTO  COMPOTHUBJICHUS  TIPH
M0CJIe10BATEIbHOM U napanieIbHOM
COEIMHEHUH MTPOBOJHUKOB.

Onpenenenue paboThI

QJICKTPHUYCCKOT'O TOKA, IMPOTCKAIOIIETO YCPET

pe3ucrTop.




MOIIIHOCTh
SIIEKTPUUYECKOTO
TOKA. 3aKoH
Jxoyns—JIenua.
DJIEKTPOIPOBOJIK
a ¥ IOTPEOUTEIH
PIIEKTPUYECKON
SHEPrUU B OBITY.
Kopotkoe
3aMbIKaHHE

Ornpenenenue MOIIHOCTH
DIIGKTPUYECKOTO  TOKA, BBIICISEMONW  Ha
pesucTope.

HccenenoBanue 3aBUCUMOCTH  CHJIBI
TOKA 4epe3 JIAMIIOUKY OT HANPSDKCHMSI Ha HEH.
Omnpenenenue KI1/] narpeBarens.
HccnenoBanue npeoOpa3oBaHUs
DHEPTUU pu oabEME rpysa
DIIEKTPOABUIaTEIIEM.
OO0ObsicHEHHE YCTPOICTBA U MPUHIUIA
necTBus JOMAILIHUX
HIIEKTpOHArpeBaTebHbIX IPHUOOPOB.
OObsicHEeHMEe  NPUYMH  KOPOTKOTQ
3aMbIKaHUS U MPUHIMNA JEHCTBUS IMJIaBKUX
[IPEJOXPAHUTETIEH.
Pemenne 3a1a4y ¢ MCHOIB30BaHUEM 3aKOHA
Jxoyns—IJleHna. HaGmonenue
BO3HUKHOBEHUS 3JIEKTPUUECKOTO TOKA B HKH/I-

KOCTH.




MarauTHBIC
sBricHYS (6 1)

IlocTostHH
bIC MAarHuThlL.
BsaumonelictBre
[MOCTOSTHHBIX
MarHuTOB.
Marautaoe
oJIe.
MarauTHOE moJje
S3eMiIi M €ro
3HAYCHHC Tt
PKHU3HH Ha 3eMiie.
OneiTr  Dpcrena.
MarsuTHoOe 1oJie
DIIEKTPUIECKOTO
TOKA.
[Ipumenenue
HIIEKTPOMAarHuTO

HccnenoBanme MarHuTHOTO
B3aMMOJICHCTBUS MOCTOSIHHBIX MardHUTOB.

I/I3yqu1/1e MAardmTHOT' O T10J141
MMOCTOSTHHBIX MarHUTOB MPHU UX 00BEAMHECHUH
U pa3JeiieHUN.

[TpoBenenue OIILITOB 110,
Bn3yan1/13au1/n/1 I10JIS1 ITIOCTOAHHBIX MAarHUTOB.

W3ydeHue siBIieHUs HaMarHUYHWBaHUS
BEIIECTBA. HUccaenoBanue NEeNCTBUA
DIEKTPUYECKOTO TOKa HAa  MarHUTHYIO

CTpEJIKY.

B B TCXHHKCE.




[eiicTtBue
MAarHUTHOTO IOJIS
Ha MPOBOJHUK C
TOKOM.

DJNIEKTpOABUTAT
€JIb IIOCTOSTHHOI'O
TOKA.
lcronp3oBaHme
PJICKTPOABUTATEN
e B
TEXHHUYECKHUX
YCTPOMCTBAX U HA
TPaHCIIOPTE

IIpoBeneHne OMBITOB, JEMOHCTPUPYIOIINX
3aBUCHUMOCTh CHJIBI B3alMO/ICHCTBUS
KATYIIKK C TOKOM M MAarHuTa OT CHJIbI U Ha-
[IpaBJICHUS TOKA B KaTYLIKE.

Ananus CUTYalUi MPaKTUYECKOT(
[IPUMEHEHUSI 3JIEKTPOMAarHUTOB (B OBITOBBIX
TEXHUYECKUX YCTPOMCTBAX,
[IPOMBIIIJIEHHOCTH, MEIULIUHE).

W3ydyeHne nelcTBUS MarHUTHOTO IOJSI HY
[IPOBOJHMUK C TOKOM. M3yueHue neicTBus
JIEKTPOABUTATENS.

N3mepenne KIIJ snexTpoaBurarenbHOH
yCTaHOBKM. Pacrno3HaBaHne M aHauu3
Pa3IMYHBIX TPUMEHECHHI AJIEKTPOJBUTaTEIEH
(TpaHcnopT, OBITOBBIE YCTPOWCTBA U JP.)

ONEKTPOMArHUT
Has HMHIYKIWs
(4 4)

OnBITHI
Dapanes.
SIBaeHne
PIIEKTPOMArHUTH
Ol  WHAYKLHUU.
[IpaBuiio Jlenua.

OnexTpor
eHepaTop.

OnbITH 10 HCCICI0OBAaHUIO SABJICHUS
3J'ICKTpOM31"HPITHOI71 HHAYKIWHA:
MCCICIOBAaHUC W3MEHEHMI 3HAa4YeHHSI U
HAITpaBJICHUA HHAYKIIHUOHHOI'O TOKa

Cr1oco0BI

(4




[MOJIy4CHUS
PIIEKTPUYECKOM
SHEPrUu.
DJIEKTPOCTAHIIUU
Ha
BO300HOBJIIEMBIX
HCTOYHHMKAX

OHCPIUun

PesepBroe Bpems (3 9)

kiacc (102 4)

TemaTnue
CcKHii OJIOK, TEMa

OcHOBHOe
COJICp)KAHHE

OcHoBHbIE BU/IbI JIeSITEIIbHOCTH
ydamuxcs (Ha ypoBHE yU4eOHBIX eHCTBHIA)

Paznen 8. Mexanuueckue siienust (40 u)

Mexanng
ecKoe

JIBIKEHHE

u
CIIOCOOBI €ro

OIHCaHUS

(10 u)

MexaHmdeckoe
IBYDKEHUE.

MarepranbHas
TOYKA.

Cucrema
OTCUéTa.

OTHOCHUTENHHO
CTb
MEXaHHIECKOTO

AHanu3 1 00CyKIeHUE PA3INIHBIX TPUMEPOB
MEXaHUYEeCKOTO

JIBYDKCHUS.

OO6cyxeHne TpaHul] MPUMEHUMOCTH MOJICITH
«MaTepuanbHas

TOYKa».

Onucanue MEXaHUYECKOTO
Pa3IMYHBIMH CTIOCO0AMU

(ypaBHeHUe, Tabnu1a, rpaduk).

IBUKEHUS




ITBUKCHMUSL.
PaBHOMEpHOE
MPSMOJIMHEIHO

e JIBUOKEHUE.

HepaBHomepHoe
IIPSIMOJIMHEMHO
€ JIBI>KEHUE.
Cpennsis

MIHOBEHHAs
CKOpOCTh Te€ja

pu
HEpaBHOMEPHO

M JIBUYKEHUU.
Yckopenue.

PaBHOYCKOpEHHO

e
IPSIMOJIMHENHO

€ JIBUJKEHUE.
CBoOosiHOE

ajIeHUeE.
OnbIThI

["amunes.
PaBHomepHOE

IBUKCHHE

u

AHanu3 )KU3HEHHBIX CUTyallui, B KOTOPBIX

MIPOSIBIIICTCS
OTHOCUTEJIBLHOCTh MEXaHUYECKOTO
TBIKEHUS.

HaOmrogenne  MeXaHHYECKOrO  JIBUIKECHHS

TE€J1a OTHOCUTEIIBHO
PAa3HBIX TEJI OTCYETA.
CpaBHeHue NyTel U TPAaeKTOPUN JBHIKEHUS
OJTHOT'O U TOTO K€
T€Ja OTHOCUTENBHO Pa3HbIX TEJl OTCUETA.
Ananns TEKCTa INamunes
OTHOCHUTEIIBHOCTH JBUKCHHUS,
BBITIOJTHEHUE 3a/IaHUH 110 TEKCTY (CMBICIIOBOE
YTCHHC).

00

Onpenenenue cpenHeit CKOPOCTH
CKOJIBKCHUS OpyCKa WIN

JBWDKCHUS ~ IIapuKa 10  HAKJIOHHOM
MIOCKOCTH.

Ananus u o0cyxeHue Croco0oB
MPUOTHKEHHOTO ONPEICTICHHS

MTHOBEHHOM CKOPOCTH.

OmnpeneneHne  CKOPOCTH  PaBHOMEPHOTO
NBIDKEHUS (IIapuKa

B OKUJIKOCTH, MOJCIH  DIIEKTPUYECKOTO




o
OKpPY>KHOCTH.
[Tepuon

51 4acToTa
oOpareHusl.

JIuneiinasa 7|

yrI0Bast

CKOPOCTH.
[lenTpoctpemu

TEIbHOE
YCKOpEHHe

AQBTOMOOWIIS U T. 11.).

Ornpezenenuie myTy, MPONRAECHHOTO 3a JAHHBIN
[IPOMEKYTOK

BPEMECHH, M CKOPOCTH Tela MO Tpaduky
3aBUCUMOCTH IIyTH

PaBHOMEPHOTO ABUKEHUS OT BPEMEHH.

OO6cyxaeHue  BO3MOXHBIX  IPUHIMIIOR
neiicTBus pubopoB,

U3MEPSIONIUX CKOPOCTh (CIHIOMETPOB).

Bbluucrnene 1myth W CKOPOCTH  TIpH
[PaBHOYCKOPEHHOM NpSMOJIMHEHHOM
TIBIDKEHUH TEJa.

Onpenenenue  MPOHAEHHOTO
YCKOPEHHsI JIBWKEHUS Tela 1O TpaduKy
3aBUCUMOCTH CKOPOCTH PaBHOYCKOPEHHOTQ
NPSIMOJIMHEIHOTO IBM)KEHUS TElla OT BPEMEHH |

Omnpenenenrie  yCKOpeHHMs — Tela  TpH
PaBHOYCKOPEHHOM JIBHKEHUHM IO HAaKJIOHHOH
[JIOCKOCTH.

N3mepenne nepruosa v 4acTOThI 0OpaIieHus
TEJIa 110 OKPY>KHOCTH.

nyTh |

OmnpenerneHre  CKOPOCTH  PaBHOMEPHOTO
TIBMOKEHUS TEJa 10 OKPY)KHOCTH.
Pemenne 3amaq Ha orpesieTICHNe




KMHEMAaTUYECKUX XapaKTEPUCTHK
MEXaHUYECKOTO JBUXKEHUS PA3IMYHBIX BUJIOB,

PacnioznaBanue u npuOIMKEHHOE ONMUCAHUE
Pa3IMYHBIX BUJOB MEXaHUYECKOT'O JIBH)KECHUS B
MPUPOJIC U TEXHUKE (Ha MpUMEpax CBOOOTHO
MajarolMX  TeN, JBWXKEHHUS  JKUBOTHBIX
HEOECHBIX TeJ, TPAHCIIOPTHBIX CPEICTB U Jp.)

Bzaumonericts
ve Ten (20 u)

BOKpPYT
Connua. Ilepsas

KOCMUYECKas
CKOPOCTb.
HesecoMmocTh
[eperpy3Ku.
PaBnoBecue
MaTepUATIbHOU
TOYKH.
AOCOIIOTHO
TBEPAOE

PaBHOBecue

n

TECJIO.

HaGmronenne u 0OCYyX JACHHE OMNBITOB O
NBUKEHHEM Tejla MPU YMEHbBIIEHUU BIUSHUS
JIPYTUX TeJl, MPEIATCTBYIOIINX IBIKEHUIO.

Anamn3 Tekcrta Tamuimes ¢ ONHCaHHEM
MBICJICHHOT'O BKCHepI/IMeHTa,
000CHOBBIBAIOIIIETO 3aKOH WHEPIINN]
BBITIOJTHEHUE 33JIAHUH TT0 TEKCTY (CMBICIIOBO®
YTEHUE).

OOcyxJeHne BO3MOXKHOCTH  BBITIOJTHEHHUS
3adKOHa I/IHCpI_II/II/I B paSJII/I‘IHbIX CUCTEMaAX
OTCUéTa.

HaGmonenne u o0CyX)IeHHEe MEXaHHUECKUX




TBEPIOrO Tejla C
3aKpeIrIEHHON
OCbIO BpalIeHUSI.
MOMEHT  CHJIBL
LlenTp TsKECTH

SIBJICHUH, IPO- UCXOJAILIMX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHO- MEPHOM H
YCKOPEHHOM JBUKEHUU OTHOCHUTEJIBHO
KaOMHeTa (PU3UKH.

[leficTBUsI ¢ BEKTOpamMHu CHWJI: BBINOJHEHUE
3aJIaHUl  TI0  CIIOKEHUI0O H  BBIYUTAHUIO
BekTOpoB. Halmronenue w/munu mnpoBeleHUE
OTBITOB, JEMOHCTPUPYIOUIUX 3aBHCHUMOCTH
YCKOpPEHUS TeJla OT MPUIOKEHHON K HEMY CUJIbI
1 MAcChl T€Ja.

AHamuz W OOBsICHEHWE  SIBJICHUU  C
HCMOJIb30BAHUEM BTOPOTO 3akoHa HproTOHA.

Pemenue 3ama4 ¢ UCMOIB30BaHUEM BTOPOTO
3akoHa Hpr0TOHA M paBuiia CI0KEHUS CHIL.

Ornpenenenne KECTKOCTU MPYKUHBL.

AHanmM3 cuTyanuii, B KOTOPBIX HAOIIOIAI0TCs
yrpyrue aepopmanuu, U HX OOBICHEHHE O
HCMOJIb30BaHUEM 3aKkoHa ['yka.

Pemienne 3aga4 ¢ MCHOJIB30BAaHUEM 3aKOHA
['yka.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS
CKOJIb)KEHUS

OT CHJIBI HOPMaJIbHOTO JABJICHUS

OO6cyxIeHre pe3yabTaToB UCCIICIOBAHMS.




Onpenenenue ko3¢ durmenta TpeHus
CKOJIbKeHUS. VI3MepeHne CUITbl TPEHUSI TOKOSI

Pemenue 3aga4 ¢ ucnosiap3oBanueM (Gpopmyiisl
TUISL CUJIBI TPEHUS CKOJIBKEHUSI.

AHann3  JIBKGHUS Tl  TOJNBKO  TIOJ
NeCTBHEM CHIIBI TSDKECTU — CBOOOJHOTO
Ta/ICHHS.

OObsicHEHHEe  HE3aBUCHUMOCTH  YCKOPEHUS
CcBOOOJHOrO NaJCHUs OT MACChI TeJa.

OneHka  BeIMYUHBI  CHJIBI  TATOTCHHS,
neiicTByomeil Mexay AByMS Tenamu  (Juis
[Pa3HBIX Macc).

AHain3 JBW)KEHUS HEOECHBIX Tel TOJ
neiicTBuEM CHTBI TATOTCHHS (¢
HCII0JIb30BAHUEM JIOTIONTHUTENbHBIX
WCTOYHUKOB WH(OpMAInn).




Pemenue 3amad ¢ MCHOIB30BaHHEM 3aKOHA
BCEMHPHOTO TATOTEHUS U (OPMYJBI  JUis
pacuéra CHIIBI TSKECTH.

AHanus OpPUTMHAIILHOTO TEKCTa,
OIHCHIBAIOIIETO TIPOSIBJICHUS 3aKOHQ
BCEMHUPHOTO TATOTEHHSI; BBIITOJHEHHUE 3aIaHHH
[0 TEKCTY (CMBICIIOBOE YTCHHE).

HaGnronenne u oOCyXIeHHE ONBITOB TIO
W3MCHEHHIO Beca Tella MpPH YCKOPEHHOM
TIBIDKCHUU.

Ananus yCIOBUI BO3HUKHOBEHMUS]
HEBECOMOCTH H MEPErpy3KH.

Pemenue 3agau Ha onpeneneHue Beca Tena B
Pa3IMYHBIX YCIOBHUSX.

AHanu3 cui, JEHCTBYIOIIMX Ha  Telo,
nmokosiieecss Ha orope. OmnpeneneHne MeHTpa
TSOKECTH Pa3IMYHBIX TeJ




3aKOHbI
coxpanenus (10

)

Miynse — Tena.
3meHnenue
MMITYJIBCA.
NMnynsc  CUJIBL
3aKoH
COXpaHEHUs
MMITYJIbCA.
PeakTuBHOE
IIBIDKCHUIE.
MexanmdecKas
pabota
MOIIHOCTb.
Paborta
TSOKECTH,
YIpYrocru,
TpEHHUSI.
SHEPTUHU
paboTHI.
IToTennmanbpHas
SHEpPrus Tena,
[MOJHSATOrO  Haj
[MOBEPXHOCTHIO
3CMJTH.

"

CUJI

CBs3b
U

[loTeHnnannHas

HaGnromenne u  0OCyXIEHHE  OIBITOB,
JIEMOHCTPUPYIOIINX Tepeaaqy UMITyJIbca MpH
B3aI/IMO[[€I>'ICTBI/IPI TCJI, 3aKOH COXpPaHCHUA
UMITyJIbCca IPH  aOCONIOTHO YIPYroM |
HEYIIPYIOM B3aUMOJEHCTBUU TEIL.

AHanu3 cUTyaluii B OKPYXAlOIeH KH3HHU ¢

K CIIOJIb30BAHHNEM 3aKOHa COXpaHCHUS
HMITYJIbCA.
Pacno3naBanue SABJIICHUA PCAKTUBHOI'Q

NBUOKEHUsT B rnpupoae u TexHuke (MC —
ouonorus).

[IpuMmeHeHre 3aKOHa COXpPaHEHMsI UMITYJIbCa
Ul pacuéTa pe3yJIbTaTOB B3aUMOJICHCTBUSA TEll
(Ha mpuMepax HEYHpyroro B3auMMOJEHCTBUS,

YIIPYrOro  LEHTPATbHOTO  B3aHUMOJICHCTBUS
JIBYX OJIMHAKOBBIX TEJ, OJHO M3 KOTOPBIX
HETIOIBHUYKHO).

Pemenue 3amad ¢ MCHOIb30BaHMEM 3aKOHA
COXpaHEHHS UM- TyJIbCA.

Onpenenenue pabOThI CHIIBI YIPYTOCTH MpPH
noabpEMe rpy3a C UCTIOJIb30BaHUEM
HETO/IBM)KHOTO U TIOABHXKHOTO OJIOKOB.




SHEpPrus CHKaTOU

[IPY>KHHBI.

Kunernueckas

SHEPIHUS.

Teopema 0|

KHHETUYECKOU

SHEPrUU.

3aKoH H3mepenne MOIHOCTH.

COXPAaHEHHUs N3mepeHne MNMOTEHUMAIbHON JHEPIUHU

MEXaHU4eCKoll  |ynpyro nedopMHUpOBaHHON MPYKUHBI.

DHEPIUU N3mepeHne KHHETHYECKOW OSHEPIHH

TeJa 110 JJIMHE TOPMO3HOIO IIyTH.

DKcrepUuMeHTalIbHOe CPaBHEHHE

W3MEHEHUsI MOTEHLIHUATbHON U KUHETHYECKOM
SHEPrui Tejla MPHU JABUKEHHUHM MO HAKJIOHHOW
MJIOCKOCTH.

DKcrnepuMeHTallbHAs MPOBEpKa 3aKOHA
COXPAaHEHHsI MEXAHWYECKOW DHEPruu Ipu




CBOOOJTHOM MAJICHUH.

[IpuMeHeHHEe  3aKOHAa  COXpPaHEHWs]
MEXaHUYECKOM  DHEprum I pacyéra
IIOTCHIMAIBHOM M KHHETHMYECKOM JHEPIui
Tena. PemieHnme 3amad ¢ MCNONIb30BaHUEM
3aKOHA COXPAaHEHUS MEXaHUYECKOM SHEPrun

Paznen 9. Mexanunueckue konebanus u BoHbI (15 1)

MexaHu4ecKkue
KoseOanwust (7 1)

Komnebate
JIBHOE
NIBIDKCHUE.
OcCHOBHBIC
XapaKTePUCTUKU
KOJIEOaHMI:
[epuo/i, 4acToTa,
aMIUTATY/1A.
MareMaTH4ecKu
i ¥ TIPY>KUHHBII
MAasITHUKH.
[IpeBpanienue

DHEPIUU pu

HaOmronenune KoJIeOaHuit noj
NMEHCTBHEM CHJII TSDKECTH W YIPY- TOCTH H
oOHapyKeHHe TMOAOOHBIX  KojeOaHuil B
OKPYKaroIIeM MHUpE.

AHanu3 konebaHuil rpy3a Ha HUTH U HA
npyxuHe. OnpejeieHne 4acTOThl KOJICOaHMH
MaTEeMaTHYECKOTO U MPY>KUHHOTO MAasITHUKOB.
HaOmronenne um OOBSICHEHUE SIBICHUS
pe3onanca. MccnemoBaHue — 3aBHCHMOCTH
nepuosia KoieOaHWi IMOIBEHICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

[TpoBepka HE3aBHCUMOCTH TEPUOJA
KoJjeOaHuil Tpy3a, MOABEIICHHOTO K JICHTE, OT!




Koe0aTeIbHOM Macchl Tpy3a. HaOmrogenwe u  0OCYX)ICHHE
TIBHKCHUU. OIBITOB, JIEMOHCTPUPYIOUIMX 3aBUCHUMOCTh
3aryxaro [mepuojia KojJebaHui Npy>KMHHOTO MassTHUKA OT
1€ KOJIeOaHus.[MacChl rpy3a U KECTKOCTU MPYKUHBI.
BbIHYXI€HHBIE IIpuMeHeHHEe  MareMaTH4ecKoro W
KOJICOaHMSL. [PY>KUHHOTO MasiTHUKOB
Pe3onanc B KauyecTBe MOJENEU Ui ONHCAHUS
KoJIe0aHUH B OKpYXKArOILEM MUpE.
Pemenne  3apgad, CBSI3aHHBIX C
BBIUMCIICHUEM WM OICHKOW  YacTOTHI
(mepuona) KoneOaHmii.
Mexanndeckue |CBoOHCTBa OOHapyXeHHe ¥ aHajiu3 BOJHOBBIX
BOJIHBL. 3BYK MEXaHMYECKUX |[IBICHUH B OKPY)KaIOIIEeM MHUPE.

(8 1) BOJIH. Jna) HaGmonenune pacrpocTpaHeHust
BOJTHBI. MPOIOJIBHBIX ¥ MTOTIEPEYHBIX BOJH (Ha MOJIENH
MexaHudyeckue |1 OOHapy)KeHHE aHaJOIMYHBIX BHJIOB BOJH B
BOJIHBI BIpUpOJie (3BYK, BOJSHBIE BOJIHBI).

TBEPAOM  Tele, Bbruucnenue JUIMHBI BOJHBI U CKOPOCTH
CECMHYECKHE  |[pacTpOCTpaHEHHs 3ByKOBBIX BOJIH.

BOJTHBI. DKcIepuMEeHTalbHOE OTIpeIeICHUE
3BYK. [ pOMKOCTB['paHHI]  4acTOThl  CJBIIMMBIX  3BYKOBBIX
3ByKa KOJICOaHU.

W BBICOTA TOHA. HaOnroneHne 3aBUCHMMOCTH  BBICOTBI
OtpaxeHue 3ByKa OT 4acToThl (B TOM 4HCIE C




3BYyKa.
Wudpa3Byk
YIBTpa- 3BYK

HCII0Ib30BAHHEM
MHCTPYMEHTOB).

HaOnronenne um 0OBSICHEHUE SIBIICHUS
AKyCTHUYECKOTO pe30HAaHCa.

Ananus OpPUTHHAIILHOTO TEKCTA,
MMOCBSIIIEHHOTO HCIIOJIB30BAHUIO 3BYKa (WIIH
yIbTpa3ByKa) B  TEXHUKE  (3XOJOKaIwus,
YIBTPA3BYK B MEIUIIMHE W JIP.); BBITIOJHEHHC
3aJJaHHI TI0 TEKCTY (CMBICIIOBOE YTCHUE)

MY3bIKAJIbHBIX

Pasgen 10.

DJIeKTPOMArHUTHOE IOJI€ M AJICKTPOMArHUTHBIC BOJIHBI (8 1)

ONEeKTpOMarHuT
HOE roje "
3IIEKTPOMarHUTHBI
e BOJTHHI (6 1)

DNeKTpo
MarHUTHOE TOJIe.
DJIEKTPOMArHuT
HbIC BOJIHBI.

IToctpoenue pacCyXIeHUH,
00OCHOBBIBAIOIIUX B3aUMOCBSI3b
DJICKTPUICCKOI'0 1 MArHUTHOT'O TOoJeMn.




CaoiicTBa
HIIEKTPOMAarHUTH
bIX BOJIH. Illkama
HIIEKTPOMAarHUTH
bIX BOJIH.
Hcnonp3oBanme
PIIEKTPOMArHUTH
BIX BOJH I
COTOBOM CBSI3H.

DIEKTPO
MarHuTHas
Mpupoaa CBeTa.
CKOpOCTh CBETA.

BomHOBEBI
€ CBOIMCTBA CBETa

DKCIIepUMEHTAIIbHOE U3Y4CHHE
CBOWCTB DJIEKTPOMAarHUTHBIX BOJH (B TOM
YKCJIC C TTOMOIIBbI0 MOOMIILHOTO TeedoHa).

AHanmu3  pEHTTEHOBCKUX  CHHUMKOB
YeJI0OBEUYECKOI0 OpraHu3Ma.

AHamm3  TEKCTOB,  OIMCHIBAIOIINX
[POSIBIICHUS 3JICKTPOMAarHUTHOTO U3ITy4YeHUs B
NpUPOJIC: JKUBBIE OPTaHMU3MBI, H3IIyUCHHS]
HEeOECHBIX TeJ (CMBICJIOBOE UTEHHUE).

Pacnio3snaBanne M aHanmm3 pas3IM4YHBIX
MPUMEHEHUH JJIEKTPOMArHUTHBIX BOJH B
TEXHUKE.

Pemenne 3amay ¢ HCHOJIB30BaHHUEM
dopMyn T CKOPOCTH 3JIEKTPOMArHUTHBIX
BOJIH, JJIMHBI BOJTHBI U YaCTOTHI CBETA




LS

Paznen 11. CBeroBbie sBieHus (15 1)

3aKOHEBI
pacnpoCTpaHeH!
s1 cBeTa (6 1)

Hcrounuku
ceera. Jlyuesas
MOJIETb  CBETA.
[ IpsimonuHeiiHOe
pacnpoCTpaHEH!
e CBeTa.
3aTMeHus
Connua u JIyHsl.
OTtpaxkeHue
ceera. Ilnmockoe
3epKajio. 3aKoH
OTpaKEHUS
CBETA.
IIpenomiienue
CBETA. 3aKoH
MpPeIOMIICHUS
CBETa.

[Tonnoe
BHYTpEHHEE
OTpaKeHHE
CBETa.
Hcnonbs3oBanue

Habmronenue OIIBITOB,
IEMOHCTPUPYIOLIUX SIBJICHUE
[PSIMOJIMHEMHOIO  PaclpoCTpaHEHMs]  CBETY
(BO3HUKHOBEHME TEHM U NOJYy- TE€HHU), U UX
HHTCpIIpCTallsaA C HCIOJIb30BAHUCM IIOHATHS]
CBETOBOIO JIyYa.

OOvbsicHeHne " MOJICJINPOBAHUE
COJIHEYHOI'O ¥ JIYHHOT'O 3aTMEHMH.

WccnenoBanne  3aBUCUMOCTH  YIJId

OTpaXKeHMsI CBETOBOTO JTy4ya OT yrJjia MajaeHusl.

N3ydyenne CcBOWCTB HU300paxkeHUs B
MI0CKOM 3epkaie. Habmonenue u o0bsicHEHNE
ONBITOB 10 TOJYYEHUIO U300pakKeHUH B
BOTHYTOM 51 BBITYKIIOM 3epKanax,
HaOmronenne #W  OOBSCHEHHWE OIBITOB 10
MPETOMIICHUIO




BHYTPEHHEIO

CBCTAa HA I'paHUIIC PA3JIMYHBIX CPE, B TOM

OTpa’KEHUS BYMCJIE OIBITOB C IIOJHBIM BHYTPEHHUM
ONTUYECKUX oTpaxkeHueM. MccnenoBanue 3aBUCUMOCTH YIJIA
CBETOBOJIAX [IPEJIOMJICHUS OT yrja NaJeHUsl CBETOBOIO J1yua
Ha TPaHMILIEC «BO3AYX—CTEKIIO».
PacniosHaBaHue SIBIEHUN OTpakeHUS U
[IPEJIOMJICHUSI CBETA B IIOBCEJHEBHOW >KU3HMU,
AHaIM3 U OOBSICHEHHE SBICHUS ONTHYECKOT(
MUpaxa.
Pemenne 3amay ¢ UCHOJIb30BAaHUEM
3aKOHOB OTPa)KEHUsI U IPEJIOMJIEHUS CBETA
JIunser ¥ JluH3a, X0 [Tonydyenue H300pakeHU C MOMOIIBIY
ONTHYECKUE JTyded B JIMH3E.|COOMPAIOIIEH U paccenBaroleH JIMH3.
npubopsl (6 1) OnTuueckas Onpenenenre (OKYCHOrO pacCTOSIHUS U
cucrema. ONTUYECKOI CUIIbI COOMpAOIIEH JTUH3BI.
OnTuueckue AHanu3  ycTpoiicTBa M IPHUHIIMIIA
pUOOPBHI: NEHCTBUSL HEKOTOPHIX ONTHYECKUX NPUOOPOB
¢doroanmapar, |hoToanmapara, MUKpPOCKOIA, TEJIECKOTA
MHUKPOCKOII (MC — Guonorus, aCTpOHOMHS).
u TEJIECKOII. AHanu3  sBIEeHUN  OMU30PYKOCTH |
I'ma3 Kak|TaJbHO30PKOCTH, MPUHIUNA JIEHUCTBUS OYKOB
ONTHYECKast (MC — Guosnorusi)
cucTeMa.

bimszopykocTts




u
AaJIbHO30PKOCT
b

Paznoxen
e Oenoro csera
B criekTp (3 u)

Paznoxxenne
0eJI0ro cBeTa

B cieKTp. OnBITHI
HrroToHa.
CrnoxxeHue
CHEKTPAIIbHBIX
[IBETOB.
Jlucnepcus ceera

HaGnronenue 1mo pasiioskeHHIo Oenorq
cBeta B crekTp. HaOmioneHue u oOBSICHEHUE
ONBITOB [0 IOJIYYEHHIO O€loro cBeTra IpH
CJIOKEHHH CBETa Pa3HBIX IIBETOB.

[IpoBeneHne u OOBSICHEHHE OMBITOB TIQ
BOCTIPUATHIO I[[BETA TMPEAMETOB TpPU  HX
HAONIOJICHUU  4Yepe3  IIBETOBBbIE  (DUIIBTPHI
(LIBETHBIE OYKH)

Pasnen 12. KBanrossie sBieHus (17 q)
Hcnyckanue  vONBITHI O6cyxnenue nenu onbiToB Pesepdopna
MOTJIOIEHUE Pesepdopna  WNO  HMCCIEIOBAHUIO  ATOMOB,  BBIJIBUKECHUE

cBera atomoMm (4

1)

MIaHeTapHas
MOJIEJIb aTOMa.

TUIIOTE3 O BO3SMOXXHBIX pPE3yJIbTaTax




Mopnens  aToMa| OIIBITOB B 3aBUCUMOCTH oTl
bopa. [IPEATIOIaracMoro CTPOCHHUS aTOMOB,
Vcnyckanue  ubopMylIMpoBaHHE BBIBOJIOB M3 PE3y/IbTaTOB
[TOTJIOLEHUE OIIBITOB.
CBETa  aATOMOM. OO6cyxnenue MPOTUBOPEUUI
KBaHTBI. [JIAHETAPHOM MOJIEJIA aTOMa
JIuneiiuateie W OCHOBAaHMM Juis runore3sl bopa o
CHEKTPBI CTallMOHAPHBIX OPOUTAX AIIEKTPOHOB.
Habmroienne CIjiomHbpIX U JTUHEHYATHIX]
CIEKTPOB H3JIy4CHMS pPa3jJU4HbIX BEIIECTB
OObsCHEeHNE TMHEWYAThIX CIIEKTPOB U3ITy4EHUs
Crtpoenue PanoakTHBHOCTS. OOcyxaeHne BO3MOXHBIX THUIOTE3 O
aromuoro  sigpalAnbda-, 6era- u|monensax crpoenus sapa. OnpeneneHue cocTasa
(6 1) ramma- siep 1O 3aJaHHBIM MACCOBBIM UM 3apsiIOBBIM
M3JIy4EHU. YyuCclIaM W 10 TOJIOKEHHIO B TMEPUOIAYECKOMN
Crpoenue cucteme meMeHToB (MC — xummus).
aTOMHOI'0  sapa. AHan3 U3MEHEHHS COCTaBa sipa U €ro
Hyxmonnast [OJIOKEHUS B TNEPUOJMYECKOM CHUCTEME IIPH
MOJIETTh a-paaroakTuBHOCTH (MC — xumus).
dTOMHOI'O  AAapa. HccnenoBanue TPEeKOB — a-4acTULl 11O
H3oTormbL. rotoBeiM  (ororpagusm. OOHapyxkeHHE U
PagroakTuBHBIE N3MCPCHHUEC paJHuallMOHHOI'O (I)OHa C MOMOUIBIO
[IPCBPAIICHMUA.  |MO3UMETpPaA, OLICHKA €r0 MHTEHCHUBHOCTH.

[Tepuon

AHanu3 OUOJOTMYECKUX H3MEHECHUIA,




rnosypacrnaja.
HevicTBus
PaIMOAKTUBHBIX
M3JIy4ECHUN Ha|
YKHBbBIC
OpraHU3MBbI

MIPOUCXOJISIINX MO JCHCTBHEM PaTuOAKTHBHBIX
m3nydeHuit (MC — Guomnorus). Mcrnonb3oBaHug
paauoaKTUBHBIX u3NydeHuit B menuuune (MC
— Ouostorus)

SnepHbie
peaxiyu (7 1)

SAnepHbie
peakuuu. 3aKOHb]
COXPAHEHHUs
3aps110BOrO

Pemenne 3amad ¢ HCIOJIB30BaHHEM
3aKOHOB COXpPAHCHHA MACCOBBLIX M 3apsAJ0BbIX
YUCCII Ha OMMPCACIICHUC PE3YJIbTATOB

n
MacCOBOTO
qrces. ODHeprus
CBSI3M  aTOMHBIX
sIep. CBsi3b
MaccChbl u
SHEPIUU.
Peakuuu cuHTe3a
U eNIeHUs siIep.

Hcrounux
144 SHEPIUU
Counnna u 3BE31.

Snepnas

SIIEPHBIX PEAKIINIA; aHAIHA3 BO3MOKHOCTH
MJTH HEBO3MOYKHOCTH SIIEPHON PEeaKIiu.

OueHka OdHEPrUM CBA3U  fAIep C
MCIIONIb30BaHKEM (OpMYIIbl DIHIITEHHA.

O6cyxnenue MIEPCTIEKTHB
MCIIONIb30BaHUsl YIPABISIEMOTO TEPMOSIEPHOTO
CHHTE3A.

Ob6cyxnaeHune PEUMYIIECTB u
PKOJIOTHYECKUX MPOOJIeM, CBSI3aHHBIX C SICPHOU
pHepreTrkoi (MC — skonmorus)

SHEpreTHKa




[ToBTOpHTEIHEHO-0000IIArONHI MOTYIH (9 u)

Cucremaruzanus [O0001eHne Brimonnenue Y4eOHBIX 3aJlaHuH,
151 000011IeHNEeCOIEPIKaHUS TPeOYIOMMX JAEMOHCTPALMA KOMIIETEHTHOCTEH,
rpeaMeTHoro  [KaXI0ro M3 apaKTepU3yIOIINX €CTECTBEHHOHAYYHYIO
conepxanuss  pP CHOBHBIX rPaMOTHOCTb: MIPUMCHECHHSI MOJIy4YE€HHBIX
OTIBITa PasiCIoB  KYPCAsyammii 1y1st HAYIHOTO OOBIACHEHHS (H3NISCKHX
neaTenbHOCTH,  (PU3HKH: SABIICHUI B  OKpYXawlled  mpupojge U
. MEXaHUYECKHE,
MPUOOPETEHHOT O TeroBbie, MOBCEHEBHOM JKM3HU, a TaKKE BBISBICHHS
MpH M3YYCHUM, ek TpOMArHUTHBI (bU3UYECKUX  OCHOB  pslla  COBPEMEHHBIX
BCETO Kypcag, KBaHTOBEICTCXHOJIOTHIA; IPUMECHCHUS OCBOCHHBIX
buznku SIBIICHMS. PKCIIEPUMEHTAIBHBIX YMEHUU TUISt

Hayunsiii mMetol
IMO3HAHUSA M €rov
peann3anus B3
(huznIecKux
CCJIEIOBAHUSX.
Cesi3b (pU3UKU H
COBPEMEHHBIX
TEXHOJIOT M
o0yacTu nepegadn
MH(pOPMAITUH,
DHEpPTEeTHKE,
TpPaHCIIOPTE

gPA3THHIHBIX PA3NIENoB Kypca bu3uKy.

uccaeIoBaHus (U3MUECKUX SBJICHHH, B TOM|
jciie JUIsl TPOBEPKU THUIOTE3 U BBIABICHUS]
AKOHOMEPHOCTEH.

Pemenne pacu€THbIX 3a7a4, B TOM YHCIIE

MMpCaIojJararomux MCIoJIb30BaHUC (1)H3H‘I€CKOI>1
MOACIIN N OCHOBAaHHBIX Ha COACPKAHUU

Brimonnenue n 3aluTa I'pyHIIIOBbIX HIIH
WHIUBUAYAIBHBIX TMPOEKTOB, CBS3aHHBIX C
coJiepKaHuEM Kypca GU3HKH
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