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Y4yeOHHKH:
Kaace ABTOp Ha3Banne yueOHuKa HN3parenbcTBo
7 [epsimkun .M., iBanos A.U. Pusnka «IIpocsenmenne»
8 [Tepsimkun .M., iBanos A.1. Pusuka «IIpocsenieHue»
9 ITepprukuaI.M., I'yrank E.M., Pduznka «IIpocsemenune»
Weanos A.U, IlerpoBa M.A.

Paccmorpena Ha  3acemanmm MO yuuteneil  marematuku,  Qusuku, Ouonoruu, reorpadwuu,
XUMHH
(Ha3BaHME METOAMYECKOT0 OOBETNHEHNS)
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[Ipeacenarens MO Bboromonosa M.C.
(®HO) (moamwck)




COJAEPXXAHUE

IlosicauTenpHas 3alKUCKa

OO6mras xapakTepucTuka yaeOHoro npeamera «Du3ukay
Lenmu nzydyenus yueoHoro npeamera «duznkay

Mecto yuebHOro nipenmera «Pusnkay B yaeOHOM TUIaHE
Conepsxanne yueOHoro npeamera «Ouzukay

7 Kiacc

8 xiacc

9 xiacc

[Tnarupyemblie pe3ynbTaThl OCBOCHUS Y4eOHOTO ITpeIMeTa
«®Du3nKa» Ha YpOBHE OCHOBHOTO 00111er0o 00pa3oBaHus
JIn4HOCTHBIE pe3yNbTaThI

MeTtanpeamMeTHbIe pe3ynbTaThl
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7 KJacc

8 xiacc

9 xiacc
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9 knacc (102 q)
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Pabouas mnporpamma mo (u3MKe Ha YpPOBHE OCHOBHOTO
obOmero o0Opa3oBaHHWs COCTaBJiecHa Ha OCHOBE IIOJIOKEHUU W
TpeOOBaHUH K pe3ysibTaTaM OCBOCHHS Ha 6a30BOM YpOBHE OCHOBHOM
00pa3oBaTeNpbHON IMPOrpaMMbl, MPEACTaBICHHBIX B DenepaibHOM
rOCYJapCTBEHHOM 00pa30BaTEIbHOM CTaHIApTE OCHOBHOTO OOIIETro
obpazoBanus (PI'OC OO0O0), a Ttakxke ¢ yuérom IlpumepHoit
nporpaMMbl BocnuTanus W KoHmenuuu npenojaBaHus y4eOHOTO
npeamera  «®Puszuka» B 00pa3oBaTENbHBIX  OpPraHU3ALMIX
Poccuiickoi denepanny, peanu3yronmx OCHOBHBIE
001eo0pa3oBaTeNbHBIEC TPOTPAMMBI

[MOSACHUTEJIbBHAS 3AIINCKA

Conepxanue IIporpammbl HampaBieHO Ha (POpPMHUpPOBaHHE
€CTeCTBEHHO-HAyYHOW T'PAMOTHOCTH YYAlIMXCS W OPTaHU3aLHUI0
u3yueHus (PU3MKM Ha AEATEIIbHOCTHOW OCHOBE B Hell yuuThIBaroTCs
BO3MOXXHOCTH mpeamera B peannsauuu tpedoBanuii ®I'OC OO0 k
IUIAHUPYEMbIM JIMYHOCTHBIM M METalpeAMETHBIM pe3yjbTaTaM
00y4eHHs, a TaKKe MEXKIIPEIMETHbBIC CBS3H €CTECTBEHHO-HAYUHBIX
y4eOHBIX IIPEAMETOB Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHus

B mporpamme ompenensrorcs OCHOBHBIE ILETH H3YYCHUS
(¢u3uKN Ha ypOBHE OCHOBHOI'O OOIIEro o0pa3oBaHus, IUIAHUPYEMbIE
pe3yIbTaThI OCBOCHHS Kypca (076370978 JMYHOCTHBIE,
MeTarpeIMeTHbIE, IPeMeTHbIE (Ha 6a30BOM YPOBHE)

IIporpamMMa  ycTaHaBiMBaeT paclpeeseHue  y4eOHOro
MaTtepuaia Mo rojaM oOydeHus (MO KJaccam), Mpearaer
MPUMEPHYIO TIOCIIEIOBATEIEHOCTh M3YYEHHUSI TEM, OCHOBAaHHYIO Ha
JIOTHKE Pa3BUTHUS NPEAMETHOTO COJEpKaHHs M y4€Te BO3PACTHBIX
0COOEHHOCTEHW ydYalmMxcsi, a TakKe NPUMEPHOE TEMaTHYECKOe
IUTAHUPOBAHKE C YKa3aHUEM KOJIMYECTBA YaCOB Ha U3yYeHHE KaxXJI0H
TEMbl U TIPUMEPHON XapaKTEPUCTHUKON yueOHOW MAedaTeIbHOCTH
y4aluxcs, pealu3yeMoi Ipu U3y4eHUN 3TUX TeM

[Iporpamma MoOKeT OBITH HCIONB30BaHA YYHTEISIMU Kak
OCHOBA JIJIS1 COCTaBJICHHUs CBOMX pabounx nporpamm [Ipu paspaboTke
paboueii mporpaMMbl B TEMAaTHYECKOM TUTAHUPOBAHHUHU JOJDKHBI OBITH
YUYTEHbl BO3MOKHOCTH HCIIOJIb30BAaHUS AJIEKTPOHHBIX (IIUPPOBBIX)
00pa3oBaTENBHBIX PECYPCOB, SBISIOMINXCS YIeOHO-METOTNISCKUMHU
MaTepuaiamMu  (MyJbTUMEIUIHBIE  TpPOTPaMMBbl,  3JIEKTPOHHBIE
y4eOHUKU U 33/Ia4HUKH, 3JIEKTPOHHBbIE OMOIMOTEKH, BUPTYaJIbHbBIE
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nabopaTopuy, WIPOBBIE MPOrpaMMbl, KOJUICKIMHU  IH(POBBIX
00pa3oBaTENbHBIX  PECYPCOB), PEATM3YIOMIMX  JAHJIAKTHYCCKHE
Bo3moxkHoctu  UMKT, coxmepkaHue  KOTOpPBIX  COOTBETCTBYET
3aKOHOAATEIBCTBY 00 00pa3oBaHUU

[Tpumepnas paboyasi mporpaMma HE CKOBBIBAET TBOPYECKYIO
WHUIUATUBY YYMUTEJIeH M TMpPeJoCTaBisieT BO3MOKHOCTH TS
peain3alyy pa3InyHbIX METOIUYECKUX MOIXO0J0B K IIPENOJaBaHUI0
(U3KUKY NIPU YCIOBUU COXPAHEHUsI 00s13aTENIbHOM YacTH COIepP KaHUS

Kypca

OBIIAA XAPAKTEPUCTUKA YYUEBHOI'O ITPE/IMETA
«OU3BUKA»

Kypc buzuku — CUCTEMOOOpa3yIOIIHiA JUIst
€CTECTBEHHO-HAYYHBIX y4eOHBIX IIPEIMETOB, IIOCKOJIBKY
¢u3nveckne 3aKOHBI JIGKAT B OCHOBE TIIPOLIECCOB W SBIICHHIA,
U3ydyaeMbIX XHMMUeH, Ouosiorueil, actpoHomueil u QusnuecKon
reorpadueii Puznka — 3TO MPEAMET, KOTOPHI HE TOJBKO BHOCHT
OCHOBHOI BKJaJ B €CTECTBEHHO-HAyYHYK KapTHHY MHpa, HO U
MPEIOCTaBIsIeT Hambosiee siCHbIe 00pa3Ibl MPUMEHEHUS HAYYHOTO
METO/a MO3HaHUA, T € CIoco0a MoJIy4YeHHs] JOCTOBEPHBIX 3HAHUH O
mupe Hakoner, pusuka — 3T0 npeaMeT, KOTOPbIN HApAIY C IPYTUMU
€CTECTBECHHO-HAYYHBIMU INPEIMETAMM JOJDKEH JaTh ILIKOJIBHHUKAM
Mpe/cTaBlIeHe 00 YBJIEKATENbHOCTH HAy4YHOTO MCCIEI0BaHUS U
PasoCTH CaMOCTOATEIBHOTO OTKPBITUS HOBOT'O 3HAHUS

OnHa W3 TIaBHBIX 3a7a4 (PU3HYECKOro O0pa3oBaHMs B
CTpyKType oO0Imero o0pa3oBaHHsi COCTOMT B (OPMHPOBAHUU
€CTECTBEHHO-HAyYHO! IPaMOTHOCTH M MHTEpPECA K HAyKe Y OCHOBHOM
Macchl O0ydYaromuxcs, KOTOpble B JajbHeimeM OyayT 3aHsAThl B
caMbIX pa3HOOOpa3HbIX cdepax aesTenbHOoCcTH Ho He MeHee BaKHOU
3a/1auel ABJIAETCS BBIABICHHUE U MTOATOTOBKA TAJaHTIMBBIX MOJIOJBIX
JMONeW A TOPOAOJDKEHUs — o0pa3oBaHUS W JalbHEHIIeH
npo¢eCcCHOHATLHOMN 1eATENFHOCTH B 00J1aCTH €CTECTBEHHO-HAYYHBIX
HWCCIEMOBAaHUH W CO3JaHMM HOBBIX TexHomnormii  CornacHo
OPUHATOMY B  MEXKIYHAapOJAHOM COOOILECTBE  OINpPEAEICHHUIO,
«EcTecTBeHHO-Hay4Hasi TPaMOTHOCTh — 3TO CIIOCOOHOCTDH YelloBeKa
3aHUMAaTh AKTUBHYIO TPAXIAHCKYIO MO3MIHI0O MO OOIIECTBEHHO
3HAYUMBIM BOIIPOCaM, CBSI3aHHBIM C €CTECTBEHHBIMU HAayKaMH, U €ro
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FOTOBHOCTh ~MHTEPECOBATHCS  E€CTECTBEHHO-HAYYHBIMH  HJCSIMU
Hayyno rpaMOTHBI  4Ye€IOBEK CTPEMUTCS  y4acTBOBaTh B
apryMEHTUPOBAHHOM OOCYXJEHUU TPOOJIeM, OTHOCSIIMXCA K
€CTECTBEHHBIM HayKaM W TEXHOJOTHSIM, 4YTO TpeOyeT OT Hero
CHEAYIOIIMX KOMIIETEHTHOCTEM:

—HAay4HO OOBSICHSTD SIBIICHUS,

—OIIEHUBaTh W  TOHHUMATh OCOOEHHOCTH  HAYYHOTO
HCCIIE0BAHMS,

—UHTEPIPETUPOBATH JaHHBIE U HCIIOJIb30BATh HAYYHbIC
JI0Ka3aTeNIbCTBA JIJIsl TOJIy4YE€HHs BHIBOJIOB

N3ydenne Gpu3mku criocoOHO BHECTH PEIIAIOIINIA BKIA]l B
(dbopMUpOBaHNE €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YJaIOIINXCs

HEJIM U3YUYEHUSA YYEBHOI'O ITPEJJMETA «®U3UKA»

lenn w3ydyenus (U3MKKM Ha YpOBHE OCHOBHOIO OOIIETO
oOpaszoBanus omnpeneneHsl B KoHnenuuu npemnogaBaHus y4eOHOTO
npeaMera

«Du3nka» B 00pa3zoBaTeNbHBIX OpraHuzanusix Poccuiickoit
@denepanun, peaqu3yIOMUX OCHOBHBIE 00I1€00pa3oBaTelIbHbIC
MpOrpaMMbl, yTBepkAEHHON pemeHneM Komnernn MuHucrepcTa
npocBenienuss Poccuiickoit depepannn, MpOTOKON OT 3 nekadps
2019r Ne I1K-4BH

Henu uzydyenust pusmku:

—TpuoOpeTeHne UHTepeca U CTPeMIICHUs OOYJaroIuxcs K
HAyYHOMY U3YYCHHUIO MPUPOIBI, Pa3BUTUE MX WHTCIUICKTYaTbHBIX U
TBOPUYECKUX CIIOCOOHOCTEI;

—pa3BHUTHE MPEJICTABICHUI O HAYyYHOM METOJC TO3HAHUS H
(dbopMUpOBaHHE HCCIEAOBATEIHCKOTO OTHOIICHHUS K OKPYKAIOIIUM
SIBIICHUSIM;

—(opMupoBaHUEe HAYIHOTO MHPOBO33PECHHS KaK pe3ysibTaTa
W3YYECHHUS] OCHOB CTPOEHHS MaTepuu U (yHIAMEHTAIbHBIX 3aKOHOB
bu3uky;

—dopMupoBaHue TMpENCTaBICHUH O poilu (UBHKU IS
Pa3BHUTHS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKH W TEXHOJIOTHIA;

—pa3BHUTHE NPEJCTABICHUN O BO3MOXKHBIX cdepax Oymymiei
npodeccCHOHANBFHOM ~ NEeATENhbHOCTH, CBSI3aHHOM ¢ (PHU3UKOM,
MOJITOTOBKA K JaJIbHEUIIeMy OOYYECHHIO B OTOM HAIPABJICHHUH

6



JloCTIKeHHe OSTHUX Leleid Ha YpPOBHE OCHOBHOTO — OOIIEro
oOpa3oBaHMs 00eCIIeYnBaCTCS PEIICHUEM CIICTYIONINX 3aa4:

—TpuoOpeTeHne 3HAHUN O TUCKPETHOM CTPOSHUH BEIIIECTBA,
0 MEXaHMYECKUX, TEIUIOBBIX, DJJICKTPUUYCCKUX, MArHUTHBIX U
KBAHTOBBIX SABJICHHUAX,

—NpUOOpPEeTeHHE  yMEHUH  ONMUCHIBAaTh W OOBSCHATH
(1)I/I3I/ILICCKI/IG SAABJICHHUSA C UCITIOJIB30BAHUEM HOJIyT-IeHHbIX 3HaHHfI;

—OCBOCHHE METOJOB PEIICHUS MPOCTEHINNX PaCUETHBIX
3a/lad C HCIOJIb30BAaHUEM (PU3NYECKUX MOJIENel, TBOPYECKUX H
MIPAKTUKO-OPHEHTUPOBAHHBIX 33]1a4;

—paanTHe yMeHI/Iﬁ Ha6J'IIO,[[aTb HpHpOIIHBIC SABJICHUA WU
BBITIOJIHATE OIBITHI, JIAOOPATOPHBIE padOThl M IKCIICPUMCHTAIbHBIC
WCCJICJIOBAHUS C UCIIOJIb30BAHUEM U3MEPHUTEIBHBIX IPUOOPOB;

—OCBOCHHE MPUEMOB pabOThI ¢ HHPOpMaNHEH (PU3NIECKOTO
coJiepKaHusl, BKJIIOYasi MH()OPMAIHIO O COBPEMEHHBIX JOCTHKEHHUSIX
(hbU3UKH; aHATIN3 U KPUTHYECKOE OIICHUBaHUE HH(OpMAIINH;

—3HAKOMCTBO co chepamu npodeccnoHaTbHOM
NEATEIbHOCTH, CBS3aHHBIMM C (U3UKOW, HW COBPEMCHHBIMH
TEXHOJIOTUAMU, OCHOBAHHBIMHU Ha JOCTHXKXCHUAX @HSHHCCKOﬁ HayKI/I

MECTO VYYEBHOI'O TIIPEAMETA «®U3UKA» B
YYEBHOM ITJTIAHE

B cootrBerctBum ¢ ®I'OC OOO ¢usuka sBisercs
00s3aTeNIbHBIM ~ NPEIMETOM Ha YPOBHE OCHOBHOTO  OOIIEro
obpazoBanust [laHHas mporpaMma IpenycMaTpUBaeT H3yUYCHHE
¢u3ukn Ha 6a30BOM ypoBHE B 00bEMe 238 4 3a Tpu roja oOyueHus
1o 2 4 B HeZlenmo B 7 1 8 kiaccax ¥ 1o 3 4 B Hejemo B 9 kiacce B
TEMaTUYeCKOM IUIAHUPOBAaHUM s 7 U § KJIaccoB Ipearnoiaraercs
pe3epB BpeMEHH, KOTOPBIN YIUTENb MOKET UCIOIB30BATh MO0 CBOEMY
YCMOTPEHHIO, a B 9 Kjlacce — MOBTOPHUTEIBHO-00001Iat0IN MOy b

COHAEPXAHUE YUEBHOI'O ITPEJIMETA «®U3UKA»

7 Kiacc
Paznen 1. ®usnka u €€ poiib B IO3HaHUU OKPYXKAIOLIETO MUpa
®usuka — HayKa O IpUpoae SIBIIEHUs NPUPOIBI (MCI)
@usnyuecKkue SIBJICHUS: MEXaHUYECKHE, TEIJIOBBIE, JIEKTPUUYECKHE,
MarHuTHBIE, CBETOBBIE, 3BYKOBBIE
Oduznyeckue BeaUUUHbl 3Mepenne Quanyeckux BEIUYUH
7



@usnueckue npubops! Iorpemnocts u3mepernii MexrynapoaHas
CUCTEMA EAVHMII

Kak ¢usmka u Apyrue ecTeCTBEHHbIE HAYKH U3Y4alOT PUPOLY
EcrecTBeHHO-HayuHBI METO/ MO3HAHUA: HAOIIOICHHE, TOCTAHOBKA
Hay4YHOI'O0 BOIIPOCA, BBIABMKCHUE TUIIOTE3, DSKCIEPUMEHT IIO
IIPOBEpPKE TUIOTE3, 00bICHEHHE Halmo1aeMoro siBiieHus: Onucanue
(U3NIECKUX SIBICHUH C TOMOLIBIO MOJETICH

JeMoHcTpauuu

1 MexaHnyeckue, TEMIOBBIE, NEKTPUUECKUE, MATHUTHBIE,
CBETOBBIE SIBJICHUS

2 ®usnyeckue NMpUOOPHI U MPOLEAYpa MPSAMBIX W3MEPEHUI
aHAJIOTOBBIM U IIU(PPOBBIM PUOOPOM

JlaGopaTopHblie paboTHI U OIIBITHIZ

1 OmnpeneneHue IEHBI JIEJICHUS IIKAIbI M3MEPUTEIBHOTO
npudopa

2 N3mepeHue pacCcTOsIHUM

3 M3mepenune 00bEéMa )KUIKOCTH U TBEPIOTO Telia

4 OnpeneneHre pa3MepoB MaJbIX TEI

5.3mepenue TemmepaTypbl OpH TMOMOIIU JKUAKOCTHOTO
TEPMOMETPA U JATYMKA TEMIIepaTyphl

6 IlpoBenmeHue wucCClIeIOBaHUS TIO TPOBEPKE THIOTE3HI:
NaTbHOCTh MOJETA IMapuKa, TMYINIEHHOTO TOPU30HTAIbHO, TEM
0oJIbIIe, YeM OOJIbIIIE BHICOTA ITyCKa

Paznen 2. [lepBoHayasibHbIE CBEICHUS O CTPOSHUH BEILIECTBA

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIBI, UX pa3MeEpbI
OMnBITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA

JIBrkeHue yactull BemniecTBa CBsA3b CKOPOCTH JBUKEHUS
yacTull C TeMmmeparypoil bpoyHoBckoe aBmkeHue, nuddysus
B3auMogeiicTBre yacTHI] BEIECTBA: TPUTSKEHUE U OTTAJTKUBAHUE

ArperaTtHble  COCTOSIHMSI ~ BEILIECTBA: CTPOEHHUE  Ta30B,
KUIKOCTEN U TBEPABIX (KPUCTALTNYECKUX ) Tesl B3anMoCBsI3b MeX Iy
CBOMCTBAMH BEIIECTB B pPa3HBIX arperaTHBIX COCTOSHUSAX U HUX
ATOMHO-MOJICKYJIIpHBIM ~ cTpoeHneM (OCOOEHHOCTH —arperaTHBIX
COCTOSIHUI BOJBI

JlemoHCTpanuu

1 Habmronenne OpoyHoBcKoro nBrkeHus 2 HaGmronenue

i dy3un



3 HaGmoneHue sBneHui, 00BbICHIIOMUXCS IPUTSDKEHUEM HITH
OTTaJKMBAaHUEM YaCTUL] BEIIECTBA

JIaboparopHbie pabOTHI U OIBITHI

1 Onenka pauameTpa aroMa METOJOM  psAgoB (¢
UCTOJIb30BaHuEM (poTorpaduii)

2 OnbIThl 10 HAOIIOAEHUIO TEIVIOBOTO PACHIMPEHUS I'a30B

3 OnbITEl O OOHAPYXKEHUIO ACUCTBUS CHUJ MOJICKYJISIPHOTO
IPUTSKEHUS

Pasnen 3. /[BuxeHHE U B3aUMOJICHCTBHUE TEII

Mexannueckoe ABUKEHUE PaBHOMEpPHOE M HEPAaBHOMEPHOE
neumkeHre Ckopoctb CpenHssi CKOPOCTb IIPH  HEPABHOMEPHOM
NBUKEHUM Pacy€r nmyTu u BpeMeHH IBUKEHUS

SIBnenue unepuuu 3aKoH UHEpUUHU B3aumoneiicTBue Ten Kak
IIPUYMHA WM3MEHEHMsSI CKOPOCTH [BMXKEHHMS Ten Macca kak Mepa
uHepTHOCTH Tena IlnotHocTh BemiectBa CBS3b IJIOTHOCTH €
KOJINYECTBOM MOJIEKYJI B eluHUIIe 00bEMa BellecTBa

Cuna kak XxapakTepucTtuka B3aumojeiictBus Tten Cuiia
ynpyroctu ¥ 3akoH ['yka I3MepeHwe cuibl C IIOMOIIbIO
JUHaAMoMeTpa SIBjieHue TATOTeHUs U cuia TsokecTd Cuila TSKECTH Ha
apyrux miaHerax (MC) Bec tena Heecomocts Cnokenue cui,
HaIpaBJIEHHBIX 1O OAHOM mnpsiMoil PaBHoxelicTByromas cuin Cuma
TpeHust TpeHue ckoibXeHUsI U TpeHHue MoKosl TpeHue B mpupone u
texuuke (MC)

JlemoHCTpanuu

1 HaGnroneHne MeXaHU4YeCKOro JIBUKEHUS Tela

2 H3mepeHHe CKOPOCTH NMPSAMOJINHEHHOIO IBHKEHUS 3
Habntoienue siBieHust HHEPLUH

4 HaOxrosieHue M3MEHEHHs CKOPOCTH MpPU B3aUMOJEHCTBUU
ten 5 CpaBHEHHE MAcC IO B3aUMOJICHCTBHUIO Tell

6 CroxeHune Cuil, HallpaBJIEHHBIX 110 OJTHON IPSIMOU



JIaboparopHbie pabOTHI U OTIBITHI

1 OnpeneneHne CKOPOCTH PABHOMEPHOTO IBYKCHHUS (IIIapHKa
B )KUJIKOCTH, MOJEIH JIEKTPHUUECKOT0 aBTOMOOUJISI U T 11 )

2 OmpeneneHue cpeaHell CKOPOCTU CKOJBXKEHHs OpycKa WiIH
IIapuKa 10 HAKJIOHHOW INIOCKOCTH

3 OnpeneneHue mIOTHOCTH TBEPIOTO Tena

4 OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTb PACTSIKEHUS
(medopmanium) MPy>KUHBI OT MPUITOKEHHON CHIIBI

5 OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS
CKOJIbKEHUSI OT Beca Tela M XapakTepa COIPUKACAIOLIUXCS
MOBEPXHOCTEH

Paznen 4. [laBinenuwe TBEPABIX T, JKUAKOCTEH W Ta30B

Haenenne CriocoObl YMEHBIICHUS U YBEIWYCHUS IABIICHHS
JlaBnenue raza 3aBUCHMMOCTh JaBJeHHs Tra3a OT 00béMa,
temneparypsl [lepenaua naBiaeHust TBEPABIMHU TEIaMU, )KUJIKOCTIMU
u razamu 3akoH [lackans [lHeBmaTnueckue MamvHbl 3aBUCUMOCTh
JaBJICHUs >KUJKOCTH OT IIyOuHbl [mapocratuueckuil mapaaokc
CooOmraromuecs cocyabl [ napaBindeckue MexaHu3Mbl

Atmocdepa 3emimm u armocdepHoe naBieHue IlpuunHBI
CYLIECTBOBaHMs BO3AYIIHOW oOomouku 3emiu OmnbiT Toppuuerniu
N3mepenune arMocpepHOro aaBiieHUs: 3aBUCUMOCTh aTMOC(HEPHOIo
JIaBJICHUS OT BBICOTHI HaJ ypoBHEM Mops [Ipubops! ans uaMepeHus
aTMOC(EpHOTO TaBJICHUS

JlelicTBue XUIKOCTH M ra3a Ha NOTPYKEHHOE B HHUX TEJIO
BrrtankuBatomiast (apxumenosa) cuia 3akoH Apxumena [lnaBanue
ten Bo3nyxomnnaBanue

JlemoHCTpanuu

1 3aBucumocTh gaBieHus rasa ot remneparypsl 2 Ilepenaua
JABJICHUS KUJKOCTHIO U Ta30M

3 Coobmaromuecst cocy bl 4 ['mapaBnuyueckuii mpecc

5 IlposiBnenue aeicTBrst aTMOC(HEPHOTO AABICHUS

6 3aBHCHUMOCTb BBITAJIKHBAIOIIEH CHJIBI OT OO0BEMa
MOTPYXEHHON YacTH TeNa U TNIOTHOCTH YKUJIKOCTH

7 PaBeHCTBO BBITAIKMBAKOLIEN CHIIBI BECY BBITECHEHHON
KUJIKOCTU

7 VYcnoBue niaBaHus Tell: MJIABAHUE WM MOTPYXKEHUE
T€J B 3aBUCUMOCTHU OT COOTHOILEHUS TUIOTHOCTEH Teja U AKUAKOCTU
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JlaGopaTopHbIie pabOTHI U OIBITHI

1 MccnenoBanue 3aBUCHMOCTH Beca Teja B BOAE OT 00bEMa
MOTPYKEHHOU B KHUIKOCTb 4aCTHU TeJIa

2 OrnpeneneHue BHITAIKUBAIOLIEH CUIIbI, JEHCTBYIOIIEH Ha
TEJO0, IOrPYKEHHOE B )KUJKOCTb

3 IlpoBepka HE3aBUCHMOCTH BBITAIKUBAIOLIEH  CHJIBI,
JEUCTBYIO- IIEH Ha TEJIO B JKUIKOCTH, OT MacChl TeJa

4 OnbiTsl, JEMOHCTPUPYIOINE 3aBUCUMOCTb
BBITAJIKMBAIOIIEH CHJIBI, JEHCTBYIOIIEH HA TEJIO B JKUAKOCTH, OT
00béMa TOTPYKEHHOW B KHMIKOCTh YacTH Telld M OT IUIOTHOCTH
KHUIKOCTU

5 KoHcTpynpoBaHue apeoMerpa HIM KOHCTPYMPOBAHHE
JIOJIKM U OTIpEZIeNICHUE €€ IPy30N0AbEMHOCTH

Pa3nen 5. Pabora u MoHOCTh. DHEprus

Mexannyeckas pabora MOIIHOCTb

[IpocTeie MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IJIOCKOCTb
IIpaBuiio paBHOBecus pelyara IIpumeHeHHMe IpaBuiIa PaBHOBECHS
ppiuara k Onoky «3osotoe mpaBuwio» Mexanuku KIIJI mpocTsix
MexaHu3MoB [IpocTheie MexaHU3MBI B OBITY U TEXHHKE

Mexannueckass sHepruss Kunernueckas M INOTEHIMAIbHAs
sHeprus IIpeBpamieHne OQHOrO BHJA MEXAHMUYECKOM JHEPIHM B
Jpyroil 3aKOH COXpAaHEHHUs YHEPTUHU B MEXaHUKE

JleMoHCTpanuu

1 IIpumephl NPOCTBIX MEXAHU3MOB

JIaboparopHblie pabOTHI U OTBITHI

1 Omnpenenenne paboOThl CUIIBI TPEHUS TPH PABHOMEPHOM
JBUKEHHUH TEJA [0 TOPU30HTAJIBHOM MIOBEPXHOCTH

2 HccnenoBanue ycinoBuil paBHOBecHs peiuara 3 M3mepenue
KII/] HaKJIOHHOM MJIOCKOCTH

4 N3ydyeHne 3akoHa COXpaHEHMs MEXaHUYECKOU
SHEPrUun

8 Kk1acc
Paznen 6. TertoBrlie ABIEHUS
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OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUECKON TEOPUHU
CTpOcHMs BelecTBa Macca n pasmepsl aToOMOB M MOJIEKYJT OnBITHI,
MIOATBEPKTAOLINE OCHOBHBIE 10JIOXKEHHUS MOJIEKYJISIPHO-
KMHETUYECKOW TeOpUn

Mogenu TBEPIOTO, XKUAKOTO MU Ta3000pa3HOTO COCTOSHHMA
BemectBa Kpucrammueckue wu  amopdueie Tena OObsicHEHHE
CBOMCTB T'a30B, KUJAKOCTEH U TBEPABIX TEJI HA OCHOBE IOJIOKCHUHI
MOJIEKYJISIPHO-KUHETHYECKON Teopun CMauyMBaHHE U KallMJUISIPHBIC
sBJIeHUs TerioBoe pacliupeHne U cKaTue

Temnepatypa CBs3b TEMIIEPATYPHI CO CKOPOCTHIO TEIIIOBOTO
JBUKCHMSI YaCTHL]

Buytpennsas sHeprus CrocoObl H3MEHEHHsI BHYTpPEHHEH
SHEpruM: Tellonepeaadya M coBeplieHue paboTsl  Bunel
TEIUIONEePe1ayt: TeIJIONPOBOJHOCTh, KOHBEKLIUS, U3Iy4CHHE

KommuectBo Temnorel YienbHas TEIIIOEMKOCTh BEIECTBA
TernnooOMeH u TemjaoBoe paBHOBECHE YPaBHEHHE TEIJIOBOIO
Oananca [lmaBneHne W OTBeplaeBaHHE KPUCTAIUIMYECKHX BEIIECTB
VYnaenbHas Temiora IuiaBieHus IlapooOpazoBaHue M KOHJAEHCALUs
Ucnapenne (MC) Kunenne VYnenpHas Temiora mapooOpa3oBaHUs
3aBUCUMOCTh TEMIIEPATYphl KUIIEHHSI OT aTMOC(HEPHOr0 JaBJICHUS

Brnaxxnocts Bo3nyxa

OHeprus ToIIuBa Y IebHAsl TEIUIOTa CrTOpaHUs

[Tpunnuns! pabotel TemioBeix asurateneid KIIJI tenmoBoro
nsurarens TemymoBele OBUTATENM W 3alUTa OKPYKAIOLIEH Cpelbl
(MC)

3aKOH COXPAaHEHHs W NPEBPAIECHUS YHEPTUH B TEIIOBBIX
nporeccax (MC)

JleMoHCTpanuu

1 Habmonenue 6poyHoBckoro asmxenus 2 Habmonenue
g dy3un

3 HaGmoneHue sBIEHUH CMauyuBaHUS M KaOWUISIPHBIX
SIBJICHU

4 HabmrozieHre TeII0BOro PacIupeHus Tell

5 M3meHeHHe NaBieHUS Ta3a MpU U3MEHEHUH o0bEMa mpu
HarpeBaHUU WIN OXJIaKIECHUU

6 [IpaBuia uamMepenus remneparypsl 7 Buasl rennonepenaun

8 OxJaxieHrne Ipy COBEPLICHUH paObOThI
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9 HarpeBanue npu cOBEpIIEHUH paOOThI BHEITHUMH CHJIAMH
10 CpaBHEHUE TEIUTIOEMKOCTEN PA3IMUYHBIX BEIIECTB

11 HaGntonenue kuneHus

12 HabmroneHne nocTosSHCTBA TeMIEpaTyphl IPU TUIaBICHUU
13 Mojenu TEIIOBLIX ABUTrATEIEH

JlaGopaTopHbIie pabOTHI U OTBITHI

1 OmnbIThl MO OOHAPYKEHUIO JEHCTBUS CUI MOJIEKYIISIPHOTO
MPUTSKEHUS

2 OneIThl 1O BBIPAILMBAHUIO KPUCTAJUIOB [TOBAPEHHOM COJIU
WM caxapa

3 OmnpIThl MO HAOMIONEHUIO TEIJIOBOTO PACIIUPEHUsS Ta30B,
KUJKOCTEH U TBEPABIX Tl

4 OnpeneneHue AaBJICHUS BO3yXa B OJUTOHE MITIPULIA

5 OnbIThL, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh JaBJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHus WK OXJIaXKICHUS

6 IlpoBepka runoTe3bl IMHEHHON 3aBUCUMOCTH JIIMHBI
CTOJIOMKA KUAKOCTH B TEPMOMETPUYECKON TPYOKe OT TeMIepaTypbl

7 HaOnronenue u3MeHEHHs] BHYTPEHHEH IHEpruu Tena B
pe3yJibTare Terionepeaadu U padoThl BHEILIHUX CHJI

8 HccienoBaHue SIBICHUS TEIZIOOOMEHA MPH CMEIIMBAHUT
XOJIOJTHOW Y TOPSIYEH BOBI

9 OmnpeneneHue KOIMYECTBA TEILIOTHI, MOJYYEHHOTO BOJOU
IIPU TEIJI00OMEHE C HarpeThIM METAUIMYECKUM LIMIUHIPOM

10 Omnpenenenvie yaenbHOW TEMIOEMKOCTH BemiecTBa 11
Hccnenoanue npoiecca ucnapeHus

12 Onpenenenre OTHOCUTENBHON BIAXHOCTH Bo3ayxa 13
Onpenenenve ynenbHON TEIUIOTHI IUIABJICHUS JIbJIA

Pazgen 7. DnexTpuyeckrue U MarHUTHBIE SBICHUS

Onextpuzauuss Ten J[Ba pojaa dSIEKTPUUECKHX 3apsijioB
BsaumoneiictBue 3apsbkeHHBIX Tend 3akoH Kynona (3aBHCHMOCTH
CWJIbl B3aUMOJICHCTBUS 3apSKEHHBIX TENl OT BEJIMYUHBI 3aps0B U
paccTOsSHUS MEX]Y TeJIaMH )

Onexrpuueckoe nosie Harpsyk€EHHOCTB JIEKTPUYECKOTO MO
[IpuHIMI Cyneprno3nuLuu ANEKTPUUYECKUX Moyiel (Ha KaYeCTBEHHOM
YpPOBHE)

Hocutenn  snexTpuyeckux  3apsioB  DJIeMEHTapHbBINA
anexTpudeckuii 3apsia Ctpoenne aroma [IpoBOTHUKY U TUDTIEKTPUKH
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3aKOH COXpaHEHMsI AIEKTPUUYECKOTrO 3apsaa

DJIEKTPUUYECKUI TOK YcnoBus CYIIECTBOBAHUSA
3JIEKTPUYECKOr0 TOKa VCTOYHHMKM TOCTOSHHOrO TOKa JlelcTBus
ANEKTPUYECKOTO TOKa (TEryIoBO€, XHMMHUYECKOE, MAarHUTHOE)
DNEKTPUUECKUN TOK B )KUJIKOCTSIX U ra3ax

Onektpuyeckas nenb Cuiia Toka DJIEKTPUUECKOE HANIPSKEHNE
ConpoTHuBiieHHE NPOBOJHUKA Y AEIBHOE COIPOTHUBIICHUE BELIECTBA
3akoH Oma s yyactka nenu IlocienoBarenbHoe U napasuiesibHOE
COEIMHEHHE NTPOBOIHUKOB

PaboTta 1 MOIIHOCTH AJIEKTPpUYECKOro Toka 3akoH J[Koyms—
Jlennia DnekTpuyeckue I1ENd W IMOTPEOUTENN AICKTPUUYCCKOM
sHepruu B ObITy KopoTkoe 3amblkaHne

[TocrossHHble  MarHuThl  B3auMoJelcTBUE  MOCTOSHHBIX
MarHuToB MaruuTtHoe nose MaruutHoe noje 3eMJId U €ro 3Ha4eHHe
st kw3 Ha  3emusie Ombir  Opcrena  MarHutHoe — 1mmosie
ANEKTPUYECKOT0 TOoKa lIpuMeHeHue >IeKTpOMarHUTOB B TEXHHUKE
JelicTBue  MarHMUTHOrO 1OJISI HAa  IPOBOJAHUK C  TOKOM
DNeKTpoABUTATEINb MIOCTOSIHHOTO TOKa Hcnonws3zoBanue
AJIEKTPO/IBUraTeNIel B TEXHUYECKUX YCTPOMCTBAaX U Ha TPAHCIIOPTE.

OneiTel @apazest SIBieHUE 3IEKTPOMArHUTHOM HMHAYKLUU
[IpaBuno Jlenma DOnexrporenepatop CrnocoObl  MOTy4YeHUS
AJIEKTPUUYECKONW SHEPruM JIEKTPOCTAHLUMU Ha BO300HOBISEMBIX
MCTOYHUKAX 3HEPTUU

JleMoHCTpanuu

1 Dnekrpuzanus Ten

2 JlBa poaa DJIEKTPUYECKHUX 3apsiioB U B3aUMOJAEHUCTBHE
3apsSKEHHBIX TEJ

3 YerpoicTBo U JIEUCTBUE aneKkTpockona 4
DnexTpocTaTHuecKast UHIYKIHS

5 3aKkOH COXpaHEHHUs dIEKTPUUYECKUX 3apA10B 6 [IpoBogHMKH
U AUDJIEKTPUKU

7 MonaenupoBaHuE€ CUIIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJs 8
M cTOUHMKH IOCTOSSHHOTO TOKA

9 [evicTBus 3neKTpuyecKoro Toka 10 DieKTpuyeckuil TOK B
xuakoctu 11 I'a30BblIii pa3psin

12 3Mepenue cuiibl TOKa aMIIEPMETPOM

13 HM3mepeHne 3I€KTPpUYECKOr0 HANPSHKEHHS! BOJIBTMETPOM

14



14 Peoctar 1 Mara3uH CONpPOTHUBIIEHUI

15 B3zaumonencTBre TOCTOSIHHBIX MArHUTOB

16 MogenupoBaHue HEBO3MOXKHOCTH pPa3ZesIeHUs] HOJIOCOB
MarHmTa

17 MonaenupoBaHrue MarHUTHBIX IOJ€H  MOCTOSHHBIX
MarauToB 18 OnbIT Dpcrena

19 MaruuTHoe€ 110J1€ TOKa DJIEKTPOMarHUT

20 JleiicTBUE€ MAarHUTHOTO IOJS HAa MPOBOJHHUK C TOKOM 21
DNEeKTpOABUTATEIb TOCTOSIHHOTO TOKA

22 UccnenoBaHue sIBICHUS 3JIEKTPOMArHUTHONW WHYKIUH.

23 Omnebitel apanest

24 3aBUCHMMOCTbH HAIPABJICHUS HWHIYKIIMOHHOTO TOKAa OT
YCJIOBUM €r0 BO3HUKHOBEHHUS

25 DnekTporeHepaTop MOCTOSHHOTO TOKA

JlabopaTopHble pabOThI U OTBITHI

1 OnbIThl O HAOTIOJEHUIO STEKTPU3AIMH T UHIYKIHEH U
MIPU COMPUKOCHOBEHUH

2 HccnemoBaHwe JEUCTBUS IJICKTPUYCCKOTO TIOJISL  Ha
MIPOBOJIHUKY U TUDJICKTPUKH

3 COopka u mpoBepka pabOThl BIECKTPUUYECKON LIEMH
IMOCTOSTHHOT'O TOKa

4 V3mepeHue U peryupoBaHue CUJIbI TOKA

5 M3MmepeHue U peryaupoBaHue HaIPSKEHUS

6.MccnenoBanne 3aBUCMMOCTH CHJIbI TOKA, MAYLIETO Yepes
pE3UCTOpP, OT COIPOTUBICHUS PE3UCTOPA M HANPSHKEHUS Ha
pesucrope

7.0O0BITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD JIEKTPUUECKOTO
COHpOTI/IBJ'IeHI/ISI HpOBOI[HI/IKa OT €ro JJINHBbI, I1o1Iaau HOHGpG‘IHOFO
CEYEHHUs U MaTepuasa

8.IlpoBepka  mpaBWiia  CJHOKEHUS  HAIPSOHKEHUM  NIpU
MOCTE0BATEILHOM COCIMHEHNUH JIBYX PE3UCTOPOB

9.1TpoBepka mpaBuia I CWIBI TOKAa MNPHU NapaJIEIbHOM
COEMHEHHNH PE3UCTOPOB

10 Ompenenenrie pabOTHI JIEKTPUUYECKOTO TOKA, HUIYIIETO
4yepes pe3ucTop

11 OmnpeneneHre  MOITHOCTH DJEKTPUUYECKOTO  TOKa,

15



BBIJICIISIEMOM Ha PE3UCTOpE

12 HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, UAYILETO 4Yepe3
JAMIIOUKY, OT HANpsDKEHUS Ha HEl

13 Onpenenenue KIIJI narpeBarens

14.MccrnenoBanyie MarHUTHOTO B3aMMOJIEHCTBUS IOCTOSTHHBIX
MarHuToB

15 W3ydyeHne MarHMTHOIO MOJISl IIOCTOSIHHBIX MAarHUTOB IPU
UX 00bEIMHEHUH U pa3JelIeHUH

16 MHccnenoBanue nAeWCTBUSA D3JIEKTPUUECKOIO TOKa Ha
MarHMTHYIO CTPEJIKY

17.0nbITBI,  OIEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI
B3aMMOJICHCTBHS KAaTyIIKU C TOKOM W MarHUTa OT CWJIbl TOKa U
HaIpaBJICHUS TOKA B KaTYyILIKE

18 M3yueHue neicTBUS MarHUTHOTO IOJIS Ha MPOBOJHUK C
TokoM 19 KoncTpynpoBanue u usydenue paboTsl 3JIEKTPOIBUTaTENs

20 Wsmepenue KIIJ] sreKkTpoaBUraTeIbHOW YCTaHOBKH

21.0n0BITHI 110 KCCHEIOBAHUIO SIBJICHUS 3JIEKTPOMAarHUTHOU
MHAYKIUHM: HCCIIEOBAaHUE W3MEHEHMHM 3HAa4eHUs M HalpaBJIeHUS
MHIYKIIMOHHOTO TOKa

9 KJ1acc

Paznen 8. Mexanuueckue siBICHUS

Mexannueckoe nBukeHue MarepuanbHas Touka Cucrema
orcuéra OTHOCUTEIBLHOCTh MEXAaHUYECKOTO JIBUKEHUSI PaBHOMEpHOE
NpsMOJMHENHOEe  JBIKEHHE HepaBHOMEpHOE  NPSIMOIMHEMHOE
neukenne CpenHssi W MTHOBEHHass CKOpPOCTh Tena  IpH
HEPABHOMEPHOM JBUKCHHUH

Yckopenue PaBHOYCKOpEHHOE MPSIMOJMHENHOE IBUKECHUE
CBoboanoe nagenue OnpiTel ["anunes

PaBHOMeEpHOE nBMkeHUE 10 OKpykHOCTH Ilepnon m wacrora
obparmienus JIuneitHas u yriaosas ckopoctd LleHTpocTpemurensHoe
yCKOpEeHHue

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

Cuna ynpyroctu 3akoH ['yka Cuiia TpeHus: CHiIa TPEeHHS
CKOJIbJKEHUS, CUJIAa TPEHUS TIOKOs, APYTUe BUABI TPEHUS

Cuna TsKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS Y CKOpEHHE
cBoOoaHoro nagenus J(puwxenue raner Bokpyr Comnnma (MC)
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IlepBas kocMuueckass ckopocTb HeBecoMOCTp M HEperpysku

PaBHOBecue MaTepuanbHON TOUKH. AGCOIIOTHO TBEPIOE TEIIO
PaBHOBecue TBEPHOro Tela € 3aKPEIUIEHHOM OCBIO BpallCHUSA
MowmenT cuisl LleHTp TskecTH

Nmnynse tena. M3menenne nmmynsca. UMnynsce cuiibl. 3akoH
coxpaHeHus uMItyibca. PeakruBHoe nBrkenne (MC)

Mexanunueckasi pabota ¥ MOMIHOCTb. PaboTa cui TsDKeCTH,
yrpy- roctu, TpeHusi Csizp 3Hepruu U padothl. [loTeHnmanpHas
SHEprusi  Tejla, MOJHATOrO  HaJ  IOBEPXHOCTBIO  3EMIIU.
[TorenumanpHas 3HEprus C:KaTou NpykuHbl KuHeTnueckas 3Heprus
Teopema 0  KHHETMYECKOWM  HSHEPrud  3aKOH  COXpAHEHUS
MEXaHUYECKON SHEPTUU

JlemoHCTpanuu

1  HaOmomenwe  MEXaHMYECKOTO  JBMKCHHUS  Tela
OTHOCHUTEJIbHO Pa3HbIX TEJl OTCUETA

2 CpaBHeHUE IyTEH U TPACKTOPUN JABUKEHHUS OJHOTO U TOTO
e TeJa OTHOCUTENIBHO Pa3HBIX TEJ OTCUETA

3 U3mepeHune CKOpPOCTU U YCKOPEHUS IPSIMOJIMHEUHOTO
JIBYKEHUS

4 ViccnenoBaHre NpU3HAKOB PABHOYCKOPEHHOI'O JABU)KECHHUS

5.HabGmonenne ABM>KEHNs Tesa 0 OKPYKHOCTU

6.HabGmroneHne MexaHUYECKUX SBJICHUH, NMPOUCXOAALINX B
cucreme orcuéra «Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM
JBM)KEHUHM OTHOCUTENIBHO KaOuHeTa GU3NKu

7 3aBUCHUMOCTb YCKOpPEHHS Tela OT Macchl Tela U
JEMCTBYIOLIEN HA HETO CUJIBI

8 Habmroienre paBeHCTBA CUJT TIPU B3aUMOJICHCTBUM TEI

9 N3meHeHune Beca Tea py yCKOPEHHOM JBUKEHHUH

10 Iepenaua umnynabca Npy B3aUMOAEHCTBUM TEN

11 IIpeobpazoBanusi 3HEPTUH P B3aUMOJCHCTBUH TET

12 CoxpaHeHue UMITyJIbCa IPU HEYIIPYTOM B3aUMOJAECHCTBUM
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13 Coxpanenue wuMmnyiabca HpU aOCOIIOTHO YIPYroM
B3aUMOJIEHCTBUNU

14 HaGntonenne peakTUBHOTO JIBUYKEHUS

15 CoxpaHeHHEe MEXaHMYECKOW HHEPrUU MpPU CBOOOTHOM
nageHuu 16 CoxpaHeHHME MEXaHWYECKOW 3HEPIUM NpU JIBUKECHHUU
Tesa Moj JeHCTBUEM MPYKUHbI

JIaboparopHbie pabOTHI U OIBITHI

1 KoHcTpyupoBaHue TpakTa IJisi pa3roHa W JaJIbHEHIIEro
paBHO- MEPHOT'O ABM)KEHHUS LIapUKa WU TEIEKKHU

2.0mpenenenue cpeiHel CKOPOCTH CKOJBKECHUS OpycKa HUITN
JBUKEHUS [IapHUKa 110 HAKIIOHHOM MII0CKOCTH

3.0mpeneneHue YCKOpEeHHsl Tejla MpU PaBHOYCKOPEHHOM
JBUKEHHUHU 10 HAKJIOHHOM TIOCKOCTH

4. VlccnenoBaHue 3aBUCHUMOCTHM IYTH OT BpPEMEHU IpHU
PaBHOYCKOPEHHOM JIB)KEHUU 0€3 Ha4aJIbHON CKOPOCTHU

5 [IlpoBepka THUIOTE3bl: €CIM TMPU PABHOYCKOPEHHOM
JIBUKEHMM O€3 HadaJlbHOM CKOPOCTHM IYTH OTHOCSTCS Kak psf
HEYETHBIX YHUCEN, TO COOTBETCTBYIOUIME MPOMEXKYTKH BpEMEHU
OJINHAKOBBI

6 WccrnenoBanue 3aBUCUMOCTH CUJIbI TPEHUSI CKOJIBKEHUS OT
CHJIbI HOPMAJIBHOTO JIaBJICHUS

7 Omnpenenenne Kod(p(UIMEHTa TPEHUs CKOJBXKEHUS &
Onpenenenne KECTKOCTU MPYKUHBI

9.0npenenenre pabOThl CHIIBI TPEHUS IPU PAaBHOMEPHOM
JBUKEHHUH TeJa [0 TOPU30HTAIbHOM MOBEPXHOCTH

10 Ompenenenne pabOThl CHJIBI YHOPYTOCTH NpH MOJIBEME
rpy3a C UCII0JIb30BAaHUEM HEMOJIBUYKHOTO U MOJIBUKHOTO OJIOKOB

11 M3ydyeHne 3akoHa COXpaHEHUS DSHEPIUU

Pa3znen 9. Mexanuueckue koneGaHus ¥ BOJTHBI

Konebarenbnoe nBuxeHne (OCHOBHBIE XapaKTEPUCTUKH
KoJIeOaHUH: TepHoj, 4YacToTa, aMIUIUTyAa MareMaTHuecKuil u
NPYXAHHBIA MasTHUKH [IpeBpamnienne SHEpTHH Py KoJeOaTeTbHOM
JBYKEHUH

3aryxatomue  konebanus  BwIHyXKaAeHHBIE — KoOJIeOaHUSA
Pezonanc Mexanndeckue BoOJHBI CBOWCTBA MEXaHHYECKHUX BOJIH
[IpononbHbIe U MomnepedHble BOMHBI J[JIMHA BOTHBI M CKOPOCTH €&
pacnpocTpaHeHUs MexaHU4ecKHe BOIHBI B TBEPAOM Telle,
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ceficmuyeckue BoaHbI (MC)

3ByK ['poMKOCTB 3ByKa U BbICOTa TOHA OTpakeHHE 3BYyKa
Wudpa3Byk U yabTpa3ByK

JeMoHcTpaunun

1 HaGnroenue Konebanuii Te o AeWCTBUEM CHITBI TSKECTH
U CHJIBI YIIPYTOCTH

2 HaOmronenue xosnebaHuil Trpy3a Ha HUTH U Ha MpYyKUHE 3
Habmtoienue BBIHYKIEHHBIX KOJIe0aHUIl U pe30HaHca

4 PacnpocTpaHeHre NPOJOJILHBIX M MOMEPEUHBbIX BOJIH (HA
MOJICJIN )

5 HabmiogeHre 3aBUCIMOCTH BBICOTHI 3ByKa OT YaCTOTHI

6 AKyCTHYECKUI pe30HAHC

JlabopaTopHble pabOTHI U OIBITHI

1 Ompepenenue 4YacToTbl U Iepuoja  KosneOaHUi
MaTEeMaTHIECKOTO MasiTHUKA

2.OmnpezeneHue 4acTOTHI U Meproia KojaeOaHui npy>KMHHOTO
MasiTHUKA

3.UccnenoBanue  3aBUCUMOCTH  HepuoAa  KoseOaHuit
MOJIBEIIEHHOTO K HUTH TPy3a OT JJINHBI HUTH

4 HccnepoBaHue 3aBUCHMMOCTH — Iepuoja  KojeOaHui
MPY>KHHHOTO MasiTHUKA OT Macchl rpy3a

5.IIpoBepka HE3aBUCHUMOCTH Iepuoja KojebaHuil rpysa,
MIOJIBELLIEHHOTO K HUTHU, OT Macchl Ipy3a

6 OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb MeEpuoja
Koje0aHui MPYXKMHHOTO MasTHUKAa OT Macchl Ipy3a U KECTKOCTU
MPYKUHBI

7 VI3amepenue yCKopeHust CBOOOHOTO TaIeHUS

Paznen 10. DnekTpoMarHUTHOE MMOJIE U AJIEKTPOMAarHUTHbBIE
BOJIHBI

DONEeKTpOMarHuTHOE  Moje  DJIEeKTPOMAarHUTHBIE  BOJIHBI
CBoiicTBa 31eKTpoMarHUTHEIX BOJH Illkana aieKTpoMarHUTHBIX
BOJIH Vcrionib30BaHue 3JIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM CBSI3U

OnexkTpoMarHutHas npupoga cBera CKOpPOCTh — CBeTa
BonHoBEIe cBolCTBa cBETa

JlemoHCTpanuu

1 CBoiicTBa 371€KTPOMAarHUTHBIX BOJTH

2 BonHoBble cBoiicTBa cBeTa JlabopaTopHbIe paOOTHI U OTIBITHI
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1 M3ydyeHne CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C IIOMOIIbIO
MOOWIBHOTO TenedoHa

Pazgen 11. CBeToBbIC ABICHUS

JlyueBasg moxenb cBera Mcrounuku ceera IlpsmosnuHeitHoe
pacnpoctpanenue cera 3atMmeHus Comxua u Jlynel OTpaxkeHue
ceta [lmockoe 3epkano 3aKoH OTpa>KeHUs CBETa

[Ipenomiienne cBera. 3akoH mpesnomieHus cseta. llomHoe
BHYTpEHHEE  OTpaxkeHue cBeTa. lcmonb3oBaHue  IMOJIHOTO
BHYTPEHHEI0 OTPa)KEHUS B OITHUYECKUX CBETOBOAAX.

Jlunza. Xox nyueir B JmH3e. OnTHYeckas cucCTeMa
dortoanmapara, wmukpockoma u Teneckona (MC). ['ma3 kak
OINTUYECKas cUCTeMa. bn30opyKocTh U JallbHO30PKOCTb.

Pa3znoxxenue 6enoro csera B cnektp. Oneitel HploToHA.
CrnosxeHue crieKTpaibHbIX 1IBETOB. Jucnepcus cBera.

JlemoHCTpanuu

1. [IpsimonuHEHOE pacIpOCTPAHEHHE CBETA.

2. OTtpaxkeHue cBera.

3. [Tonyyenue n300pa>keHU B INIOCKOM, BOTHYTOM U
BBIIYKJIOM 3€pKaJlax.

4. [Ipenomienue cera.

5. OnTHyeckuii CBETOBO/I.

6. XoJ yuei B coOuparolieit JnH3e.

7. XoJ Ty4yer B pacCerBarOUIEH JTUH3E.

8. [Tonmy4yenue n300paxKeHNUt C MOMOILBIO JIUH3.

9. [Ipunumn neictBus Qoroarmapara, MUKpOCKOIa U
TEJIECKOTIA.

10. Mopens riasa.

11. Paznoxenue 6enoro ceera B CHEKTP.

12. [Tonyuenue Oenoro cBeTa MpH CIOKEHUU CBETA

Pa3HBIX I[BETOB.

JIaboparopHblie pabOTHI U OIBITHI

1. HccnenoBanre  3aBHCHMOCTH  yIJila  OTPaKEHUS
CBETOBOTO JIy4a OT yIJia MajeHuUsl.

2. N3ydyeHne XxapakTepUCTHK HM300pakeHUs TpeaIMeTa B
TUIOCKOM 3€pKaJie.

3. HccnenoBanne 3aBUCHMOCTH  yIJla TPEIOMIICHUS
CBETOBOTO JIy4a OT yIJIa TaJIeHHs Ha TPAHUIIE «BO3TYX—CTEKIION.
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4. [Tony4yenue n300pakeHUi ¢ MOMOIIBIO COOUparoLIeH
JIUH3BI.

5. Omnpenenenne GpOKYCHOTO PACCTOSHUS U ONTHUECKON
CHJIBI COOMPAOLIEH JTMH3BI.

6. OmnBITH IO Pa3I0KEHUIO OETIOT0 CBETA B CIIEKTP.

7. OmnbITHl 110 BOCHPUATUIO LIBETA MPEIMETOB IMPHU HX

HaAOJII0OICHNH Yepe3 LBETOBbIE (DMIIBTPHI.

Pa3nen 12. KBaHTOBEIE SIBIIEHUS

OmnbiTel Pesepdopna u mimanerapuas moaens aroma. Mozens
aroma bopa. Mcnyckanue u morjomieHue cBeta aroMoM. KBaHTBI.
JluHeityaThie CIEKTPHI.

PaguoaktuBHOCTh. Anbda-, Oera- U TraMMma-u3JIydyeHHs.
Crpoenue atoMHoro sjapa. HykiaoHHas Mojenb aTOMHOTrO sijipa.
N3oTomsl.

PagnoaxkTtuBHble  mpeBpamenus. llepuox  momypacmana
aTOMHBIX SIIED.

SnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsAI0BOrO0 HU
MaccOBOI'0 4MCEI. DHEPIus CBA3M aTOMHBIX sAnep. CBs3p mMacchl U
sHepruu. Peakiuu cuHrteza u jaeneHus sjaep. VIcTouHMKM 3Hepruu
Comnnna u 38631 (MC).

SnepHas sHepretuka. JIeMcTBUSA paJllOaKTUBHBIX U3Iy4CHUN
Ha xuBble opranu3mMsl (MC).

JlemoHCTpanuu
CrieKTphl N3JTy4eHUs U MOTJIOIEHUS.

CrieKTphbl pa3IMyuHBIX Ta30B.
CrnexTp BozopoJa.
Habmtonienue TpexkoB B kamepe Bunbcona.

5. Pabora cuéTurika HOHU3UPYIOLUUX U3TYyYEeHUH.

6.Peructpanuss  u3Myd4eHHs TOPUPOJIHBIX MHUHEPAIOB U
MPOJYKTOB.

JIaboparopHblie pabOTHI U OIBITHI

1.HaGnroneHre CriiomHbIX U JTMHEWYAThIX CIIEKTPOB U3JIyde

B e

HUS.

1. HccnenoBanue TpeKOB: M3MEPEHUE SHEPTUH YaCTHUIIBI
110 TOPMO3HOMY IyTH (110 poTorpadusm).

2. W3mepenue painoakTUBHOTO (poHa.

[ToBTOpUTENBEHO-00001IAIOIINI MOTYITH

21



[ToBTOpUTENBEHO-0000IIAIONTNI MOJYb TMpeIHa3HAYEH JUIs
CUCTeMAaTH3aluy U 00O0OIIeHHSI TPEIMETHOTO COAECPKAHUS U OTIBITA
JeSTeIbHOCTH, IPUOOPETEHHOTO MPH U3YYEHUH BCETO Kypca (pHU3HKH,
a Takke Juisi moAroroBkM K OCHOBHOMY TrOCYJapCTBEHHOMY OK-
3aMeHy 10 (U3HKE JJI1 0O0YJArOIIMXCs, BEIOPABIINX ITOT y4eOHBII
peaMer.

[Ipy wW3ydeHMHM [AHHOTO MOAYJS  pealu3ylTci H

CUCTEMAaTHU3UPYIOTCSI BUJIbI JEATEIHLHOCTH, Ha OCHOBE KOTOPBIX
o0ecreynBaeTcs JOCTHKEHUE IPEMETHBIX H METarpeIMETHBIX
IJIAHUPYEMBIX pE3yJIbTaTOB o0y4eHus, dbopmupyercs
€CTeCTBEHHO-Hay4YHasi TPAMOTHOCTh: OCBOGHUE HAayYHBIX METO/IOB
UCCIICIOBaHMS SIBIICHUH TPUPO/IBI M TEXHHUKH, OBJIQJICHUE YMEHHUSIMH
OO0BSACHATH GU3UUYECKUE SIBICHUS, IPUMEHSIS TIOTYYCHHbIC 3HAHUS,
pemaTh 3aa4i, B TOM YHCIIe Ka4YeCTBEHHBIE U IKCTIEPUMEHTAIbHBIE.

[IpuHIMNIUATIBHO ~ IE€SITENBHOCTHBIA — XapakTep  JaHHOIO
pasnena peanusyercsa 3a CYET TOrO, YTO ydYalluecs BBIMOIHSIOT
3aJJaHHs, B KOTOPBIX UM TIPEAJAracTcs: Ha OCHOBE IOJyYSHHBIX
3HAHUU PAclO3HaBaTh U HAYYHO OOBSICHATH (PU3NYECKHUE SIBICHUS B
OKpY>Karomiel Ipupoje U TOBCEIHEBHOM KU3HM,

UCTIOJIB30BaTh HAYYHBIE METOBI UCCICAOBAHUS (HDU3UUECKHIX
SBIICHW, B TOM 4YHCJIC /IS TIPOBEPKHM THUIIOTE3 W TOJIYUCHUS
TEOPETUYECKHX BBIBOJIOB;

OOBSICHATH HAYYHBIE OCHOBHI HAaN0O0JIee BAYKHBIX JTOCTHKEHHIH
COBPEMEHHBIX TEXHOJIOT U, Harpumep, IPaKTUYECKOTO
WCTIOJIB30BAaHUS PA3IMYHBIX HCTOYHUKOB SHEPTHH Ha OCHOBE 3aKOHA
IIPEBpaIlEeHHs U COXPAaHEHUs BCEX U3BECTHBIX BUOB YHEPTUU.

Kaxmas w3 TemM  JaHHOTO  pasfena  BKIIOYAeT
HKCHEPUMEHTAIbHOE HCCIEe0BaHHE OO0OOIIAONIero  XapakTepa.
Paznen 3aBepiiaeTcs mpoBeIeHUEM AUATHOCTUYECKOW M OLIEHOYHOH
paboThI 3a KypC OCHOBHOM IIKOJIBI.
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IINTAHUPYEMBIE PE3VJIbTATHI OCBOEHUIA
YYEBHOI'O ITPEJIMETA «®PU3NKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OEPA3OBAHUA

N3yuenne yuebHoro mpeamera «Pusuka» Ha YypOBHE
OCHOBHOTO  00miero  oOpa3oBaHusi  JIOJDKHO  OOecCreunBaTh
JIOCTH)KEHUE  CIEAYIOIIMX JIMYHOCTHBIX, METalNpeIMETHBIX U
MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMUHOCTHBLIE PE3YJIbTATBI

[TaTpuoTnueckoe BOCIUTaHUE:!

—IIpOsIBJICHHE MHTEpeca K HUCTOPUU U COBPEMEHHOMY
COCTOSIHUIO POCCUHCKOM (PU3NYECKON HAYKH;

—IIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSM POCCUHCKUX
YU€HBIX (PU3UKOB.

I'paxxiaHckoe U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

—TOTOBHOCTh K aKTHBHOMY Yy4YacTHIO B OOCYXICHHH
OOIIIECTBEHHO- 3HAUYUMBIX M 3TUYECKMX HPOOJEM, CBA3AHHBIX C
MPAKTUYECKUM MTPUMEHEHHEM JIOCTHKCHUN (DU3UKH;

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

OcTeTnyeckoe BOCIUTAHUE!

—BOCIPUATHE 3CTETUYECKUX KauecTB (PU3NUECKON HayKH: e€
TapMOHMYHOTO MIOCTPOEHUS, CTPOIOCTH, TOYHOCTH, TJAKOHUYHOCTH.

[leHHOCTH HAYYHOT'O TIO3HAHMUSL:

—OCO3HaHUE I[IEHHOCTH (U3NYECKON HayKH KaK MOIIHOTO
MHCTPYMEHTAa I[IO3HAHUS MHpA, OCHOBBI PA3BUTHUS TEXHOJIOTHUH,
BAYKHEMN- L€ COCTABIIAOLIEH KYJIBTYPBI,

—pa3BUTHE Hay4yHOM JI00O3HATENILHOCTH, WHTEpeca K
UCCIIEI0BATENBCKOM AESITEIbHOCTH.

dopmupoBaHuE KyJIbTYphl 3J0POBbS M HSMOLMOHAIBHOTO
Onaromnony4us:

—OCO3HaHWe IIEHHOCTH Oe3omacHoro oOpa3a >KM3HM B
COBPEMEHHOM  TEXHOJOIMYECKOM  MHpE, BaXKHOCTH  IpaBUII
0e30MacHOr0 TOBEJIEHUS Ha TpaHCIOpTe, Ha Joporax, ¢
AJIEKTPUYECKUM U TEIJIOBBIM  O0OpYAOBaHHMEM B JIOMAalIHUX
YCIIOBUSIX;

—Cc(hOPMHUPOBAHHOCTh ~ HaBbIKa  pedJeKCHH, MpU3HAHHE
CBOETO IpaBa Ha OIMOKY U TaKOI'o )K€ MpaBa y Ipyroro 4esoBeKa.
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TpynoBoe BocIIUTaHKE:

—AaKTUBHOE YYacTHUE B PEIICHUH MPAKTUYECKUX 3anad (B
pamMKax CeMbH, UIKOJIbI, TOpOAa, Kpas) TEXHOJOTUYECKOU U
COLMAJILHOW HAINPABIEHHOCTH, TpeOyloIMX B TOM 4YHCIE U
¢bu3nIeCcKuX 3HAHUH;

—MHWHTEpeC K IPAKTUYECKOMY M3Y4EHHI0 Ipodeccui,
CBSI3aHHBIX C (PUBUKO.

DKOJI0TH4eCKO€e BOCIIUTAHNUE:!

—OpHUEHTALUsl Ha MpPUMEHEHHE (PHU3UYECKUX 3HAHUU JUIS
pemeHust 3a1a4 B 00JacTH OKPY)KAIOLIeH Cpenbl, IUIAaHHPOBAHUS
IIOCTYIIKOB ¥ OLIEHKM MX BO3MOXXHBIX IOCIEACTBUM I
OKpY>Karollen Cpeibl;

—OCO3HaHUe TIJI00albHOIO  XapakTepa 3KOJOTHYECKUX
po0JIeM U MyTel UX pereHHs.

Anantanus 00y4aromerocsi K HW3MEHSIIOIMIUMCS YCJIOBUSAM
COLIMAJIbHOW U IIPUPOJHON CPEIBL:

—TOTpeOHOCTh BO B3aUMOJICMCTBUU TPH  BBIIOJHEHUH
UCCIIEIOBAaHUM M NPOEKTOB  (pU3MUECKOW  HAIpPaBICHHOCTH,
OTKPBITOCTb OIBITY U 3HAHUSIM JIPYTHX;

—TIOBBIILIEHUE YpPOBHSA CBOEH KOMIETEHTHOCTH 4epe3
MIPAKTUYECKYIO JESITeIbHOCTD;

—TI0TpeOHOCTh B ()OPMHUPOBAHUM HOBBIX 3HaHUM, B TOM
yucie (GopMyIUpoBaTh HJIEU, MOHATHSA, THIOTE3bl O (U3HUECKUX
00BEKTaxX U SBJICHUSAX;

—OCO3HaHue  JAeQUIMTOB  COOCTBEHHBIX  3HAHUH WU
KOMIIETEHTHOCTE! B 00J1acTH (DU3HKH;

—IIJJAaHUPOBAaHUE CBOETO Pa3BUTHS B MPHOOPETEHUU HOBBIX
bu3nUecKux 3HaHUH;

—CTpPEMJICHUE aHAJIM3UPOBAaTh M BBISIBIATH B3aUMOCBS3H
IPUPOJIBI, OOIIECTBA U SKOHOMHUKH, B TOM YHUCIIE C UCIOIb30BAHUEM
(bu3nyecKrx 3HaAHUI;

—OIIeHKa CBOMX JICCTBHUM C y4ETOM BIUSHUS Ha
OKPY>KaloIIyI0 Cpely, BOZMOXKHBIX IT100aTbHBIX MOCIEICTBHMA.

METAIIPEIMETHBIE PE3YJIbTATDI
VYHuBepcanbHble TO3HABATEIbHBIE IEUCTBUS
ba3oBrie mornueckue aeicTBUS:
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—BBISIBJIATh M XapaKTEPHU30BaTh CYLIECTBEHHbIC MPU3HAKU
00BEKTOB (SIBJICHHN );

—YyCTaHaBJIMBATh CYIIECTBEHHbIH NMPU3HAK KIaCCU(PUKAIIH,
OCHOBaHUS JJis1 0000IIEHNS U CPAaBHEHUS;

—BBIABIIAATh  3aKOHOMEPHOCTM M NPOTHBOpPEYHs B
paccMmarpuBaeMbIX (akTax, JaHHBIX U HAOIIOJCHHUSIX, OTHOCSIIHUXCS
K (PM3UYECKHUM SIBJICHUSIM;

—BBISBJIATh IPUYUHHO-CIIEICTBEHHBIE CBA3U IIPU U3yUYECHUU
¢u3nyeckux  SBIEHHA W  MPOLECCOB; JIelaTh  BBIBOABI  C
HCIOJIb30BAaHUEM JEAYKTUBHBIX M MHAYKTUBHBIX YMO3AKJIIOUECHH,
BBIIBUTATh THIIOTE3bI O B3aUMOCBS3AX (DU3NYECKUX BEIUYHH;

—CaMOCTOSATEIbHO BBIOUPATh CIOCOO0 pelIeHUss Yy4eOHOM
¢busnueckoil 3amaun (CpaBHEHHUE HECKOJIBKUX BAPUAHTOB PEUICHUS,
BHIOOp HauOoliee TMOAXOASIIEr0O C YYETOM CaMOCTOSITENILHO
BbI/IEJICHHBIX KPUTEPHUEB).

bazoBele uccnenoBaTenbCKue A€HCTBUS:

—MWCIONb30BaTh ~ BONPOCHl  KaK  HCCIEN0BATENIbCKUM
MHCTPYMEHT MO3HAHUS;

—IIPOBOJUTh [0 CAMOCTOSATEIBHO COCTABJICHHOMY ILJIaHY
OTBIT, HECIHOXHBIM  (QU3NYECKUIl IKCHEPUMEHT, HeOOobIIoe
uccienoBaHue GU3NIECKOro SBICHUS;

—OLIEHUBaTh HAa  MNPUMEHUMOCTb M  JOCTOBEPHOCTH
nH(pOpMallMIO, TOJYYEHHYI0O B  XOJ€  MCCIEAOBAaHUA  WJIHU
JKCIIEPUMEHTA;

—CaMOCTOATENHHO (hOpMyIHpOBaTH 00OOIIEHUS M BBIBOJIBI
0 pe3yJIbTaTaM MPOBEAEHHOTO HAOIIOACHNUS, OTIbITA, UCCIIEOBAHUS;

—IIpOTHO3UPOBAaTh  BO3MOXKHOE JajibHEHIlIee  pa3BUTHE
(U3MYEeCKUX MPOLIECCOB, a TAK)XKE BBIIBUraTh MPEINOI0KEHUS 00 UX
Pa3BUTHHU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pabota ¢ uadopmanmeii:

—PUMEHSTh PA3JIMYHbIE METO/IbI, IHCTPYMEHTBI U 3alPOCHI
npu ToHucKe U oTOope HH(OpMaLIMKM WIM JAHHBIX C Y4ETOM
MpeJIOKEHHOM yueOHO! (hrU3HUecKol 3a1auu;

—aHaJN3UpOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH
nH(OPMAIIHIO Pa3IMYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

—CaMOCTOATEJIbHO  BBIOMpPaTh  ONTUMANbHYIO  (hopMy
npecTaBiIeHus] HH(QOpMalMK U WIUTIOCTPUPOBATh pelliaeMble 3a7a4u
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HECIIO)KHBIMU CXEMaMH, JHarpaMMaMH, HHOM Tpapukoil u HX
KOMOHWHAIIUSIMU.

YHuBepcanbHbIE KOMMYHUKATUBHBIEC IEUCTBUS

OO01eunue:

—B X0JiIe¢ OOCYXJeHHUs Y4eOHOro marepualia, pe3yiabTaToB
1a00paTOpHBIX padOT U MPOEKTOB 3a/laBaTh BOINPOCHI IO CYILECTBY
00Cyk/1aeMOi TeMbl M BHICKA3bIBATh UEH, HALICJICHHBIC HA PEIICHUE
3aJjauy 1 NoJiiep kaHue GiaroxkenareIbHOCTH OOLICHNUS;

—COIIOCTaBJIATh CBOMU CYXKICHHUS C CYXKICHUSMHU JIPYrux
YYaCTHUKOB JMaiora, OOHAapyXWMBaTh pa3jIM4ue€ U CXOJCTBO
MTO3UIIHIA;

—BBIPa)KaTb CBOIO TOYKY 3PEHMS B YCTHBIX M ITMCbMEHHBIX
TEKCTax;

—IyOIMYHO TPEACTaBIATh  PEe3yJbTaThbl  BBIIOJIHEHHOTO
(U3MIECKOTO OTBITa (IKCTIEPUMEHTA, UCCIICOBAHUS, IPOCKTA).

CoBMecTHas JeATEeIbHOCTh (COTPYAHUYECTBO):

—TIIOHUMAaTh M HCII0JIb30BaTh IPEUMYILECTBA KOMaHAHON U
MH/IMBUYaJIIbHOM pabOThl MPHU peIIeHUH KOHKPETHOM (hu3nyecKoi
poOIIEMBI;

—IIpUHUMATD LU COBMECTHOI JIeSATEIbHOCTH,
OpPraHMU30BbBIBATh AEUCTBUS 10 €€ TOCTUKEHUIO: PACTIPEAETIATh POIIH,
00CYX/1aTh MPOLIECCHI U PE3YJIbTAaThl COBMECTHOM pabOThI; 00001IaTh
MHEHHS HECKOJIBKUX JTIOJICH;

—BBINOJHATH CBOIO 4aCTh pabOThI, JOCTUrasi KaueCTBEHHOTO
pe3yabpTaTa o CBOEMY HaIlPaBJICHUIO U KOOPAUHUPYS CBOU JIEHCTBUS
C IpYIrMMH 4ICHAMH KOMaH/bI;

—OILIEHUBAaTh Ka4e€CTBO CBOET0 BKJIAAa B OOLIMI MPOIYKT IO
KPUTEPHSIM, CaMOCTOSTENIbHO C(HOPMYIMPOBAHHBIM YYaCTHUKAMU
B3aUMO/ICHCTBUS.

YHuBEpCaNbHBIE PETYISTUBHBIE NEVCTBUS

CamMoopranuzanus:

—BBISABIIATH IPOOJIEMBI B )KU3HEHHBIX U Y4EOHBIX CUTYalUsX,
TpeOYIOLMX IS peleHnst GU3NUEeCKUX 3HAHUMH;

—OpPHEHTHUPOBATBbCSI B PA3IWYHBIX TMOAXOAAX MPHUHITUS
pemieHU  (MHAMBUAYaJIbHOE, MPUHATHE peIIeHUs B TpYyIIe,
IIPUHSATHE PELLIEHUI TPYIIIOi);

—CaMOCTOSITEIbHO ~ COCTABJIATh ~ QJITOPUTM  PEIICHUS

26



(buznyecKol 3a1a9 UM TJIaHA UCCIIEAOBAHUS C YIETOM UMEIOLTUXCS
pecypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpPOBaTh
IIpeJIaracMble BapuaHThl PELLICHUM;

—J1enaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIlICHUE.

CamoxkoHTpoIIb (pedekcus):

—J1aBaTh aJIEKBaTHYIO OLIEHKY CUTYyalluH U IMpeasararh IiaH
e€ N3MCHCHHUS;

—OOBSACHATh MPUYUHBI  JOCTHKCHHS  (HEIOCTHOKCHHS)
pE3yNbTaTOB JIEATEIBHOCTH, JaBaTh OIEHKY MPHOOPETEHHOMY
OTIBITY;

—BHOCHUTH KOPPEKTUBHI B JCSITEIHLHOCTD (B TOM YHUCIIC B XOJI
BBITIOJTHEHUS (PU3UYECKOTO MCCIEIOBAHUS WM MPOEKTa) HA OCHOBE
HOBBIX OOCTOSTEIHCTB, U3MCHHUBIIUXCS CUTYAIlHi, YCTAaHOBJICHHBIX
OIIMOOK, BOZHUKIIIUX TPYTHOCTEH;

—OIIEHUBATh COOTBETCTBHE PE3YJIbTATA IICJIA U YCIIOBHSIM.

OMOUUOHAIbHBIN UHTEIJIEKT:

—CTaBUTh ce0s Ha MECTO JIPYroro 4eJI0OBEKa B X0OJIe CIIOpa WK
JIUCKYCCUM HA HAYYHYIO TE€My, MOHMMAaTb MOTHBBI, HAMEpPEHUS U
JIOTUKY JPYTOTO.

[Ipunsatue ceds u Apyrux:

—TIpU3HABaTh CBOE TPaBO Ha OMMOKY MPU PEIICHUH
(bu3MYeCKUX 3a7a4 WK B YTBEPXKJICHUSAX HA HAyYHBIE TEMbI U TaKOe
e MPaBo JIPyToro.

I[MPEJMETHBIE PE3VJIbTATHI

7 kiaace

[IpenmerHbie pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
OTpaXkaTb C()OPMUPOBAHHOCTD Y O0yUAIOIIUXCSl YMEHUI:

—MWCIOJB30BaTh TOHATHS: (U3WYECKHE ¥ XHUMHYECKHE
SBJICHUS; HAOJIIOJICHUE, IKCIIEPUMEHT, MOJIeNb, TUIIOTE3a; €AMHUIIBI
(GU3NYECKUX BEIWYHMH, aTOM, MOJIEKYJla, arperaTHbIE COCTOSHUS
BemecTBa (TBEpAOE, IKUAKOE, Ta3000pa3HOE); MEXaHHYECKOe
IBUKEHHE (paBHOMEpPHOE, HEpPAaBHOMEpPHOE, MPSMOJMHEHHOE),
TpaeKkTopusi, paBHOJEHCTByIomas cui, naedopmarus (ymnpyras,
TJIACTUYECKas ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IBI;

—paznuuath sBiaeHus (aud@y3us; TErIoBOoe JIBUKEHHE
YacTHUIl BELIECTBA; pABHOMEPHOE JIBU)KEHUE; HEPAaBHOMEPHOE
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JBUKEHME; MHEPLIMS; B3aUMOAECHCTBHE TEIl; PABHOBECHE TBEPIBIX TEJ
C 3aKpeIUIEHHOM OChIO BpAIEHUs; INepefada JaBJICHUS TBEPIBIMU
TeJIaMU, XKHUJKOCTSIMU M Ta3aMU; aTMOC(epHOe aBJiICHUE; MJIaBaHUE
TEJ; IpEeBpaIlEeHUs] MEXaHUYECKOW HHEpPruu) IO OIHUCAHUI0 HUX
XapaKTEepHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JAEMOHCTPUPYIOIIUX
JTaHHOE (PU3UYECKOE SIBIICHUE;

—pacro3HaBaTh NPOSIBICHUE HU3YYEHHBIX  (U3NIECKUX
SBJICHUH B OKPY’>KaIOLIEM MUPE, B TOM 4uCIIe (PU3UYECKHE SBICHUS B
IIpU- pOJiE: IPUMEPBI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSMH B )KUBOK
U HEeXUBOW NpUPOJE; NEMCTBUE CUIIbI TPEHUS B IPUPOJE U TEXHHUKE;
BIIMSIHME aTMOC(EpPHOro JaBJIEHUS Ha JKUBOM OpraHu3M; IIaBaHHUE
PBIO; pbIUary B TeJie YEJI0BEKA; PU 3TOM IIEPEBOAUTDH IPAKTUUECKYIO
3ajjauyy B y4eOHYI0, BBIICIATh CYIIECTBEHHbIC CBOWCTBA/NMPU3HAKU
(bU3NIECKUX SIBICHUH,

—OMNHCHIBATh H3YYECHHBIC CBOWCTBA Tel W (pusmueckue
SBJICHUSI, MCIIONb3ys (U3MYECKHE BEIMYMHBI (Macca, O00BEM,
IUIOTHOCTh BEILECTBA, BpeMs, IyTh, CKOPOCTb, CPEAHSSI CKOPOCTH,
cujla yIpYrocTH, CUjla TSDKECTH, BeC Tela, CUila TPEHMsl, J1aBJIeHUE
(TBépmoro Tema, IKUAKOCTH, Tas3a), BHITAJIKHUBAIOIIAS CHUJIA,
MeXaHu4eckass paboTa, MOIIHOCTb, IUIEHYO CHUJIbI, MOMEHT CHIIBI,
KO3 (UILUEHT MOJE3HOro JEHCTBUS MEXaHU3MOB, KMHETHYECKAs U
MOTEHIMAJIbHAsl SHEPrHs); NpU ONMHUCAHUM IPABUIBHO TPAKTOBATH
(Gu3nyecKuil CMBICT HCMOJIb3YEMbIX BEIMYHMH, WX O0O3HAuUeHUs M
eIMHUIIB! (PU3MUECKUX BEJIMYMH, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE
JaHHYI0 (U3UYECKYIO BEJIMYHMHY C JPYTUMHU BEIUYMHAMU, CTPOUTH
rpadMKy U3y4EHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITHYNH;

—XapaKTepu3oBaTh CBOMCTBa Teld, (U3NYECKUE SIBICHUS U
IPOIIECChl, MCIOJIb3YS MpaBHJa CJIOXKEHHUS CHI (BAONb OJHOU
psIMOiA),

3akoH ['yka, 3akoH [lackams, 3akoH Apxumena, HpaBHIIO
paBHOBecHsl pblyara (6J10Ka), «30JI0TO€ NMPaBUIIO» MEXAHHKH, 3aKOH
CO- XpaHEHUs! MEXaHUYECKOW SHEPTUH; IPU STOM JJaBaTh CIIOBECHYIO
(GopMyIMpPOBKY 3aKOHAa U 3alHChIBaTh €ro MaTeMaTHYecKoe
BBIpaXECHHUE;

—O0OBACHATh (PU3NYECKUE SBICHUS, MPOLECCHl U CBOWCTBA
T€1, B TOM UHUCIE M B KOHTEKCTE CHUTyallull NPAKTHKO -
OPUEHTUPOBAHHOTO XapaKTepa: BBISIBISTH IPUYNHHO-CIIEICTBEHHBIE
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CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYECKUX IIaroB C OTOPOi Ha
1—2 wu3y4eHHBIX CBOMCTBA (PU3MUYECKHUX SIBICHHUH, (U3HMUIECCKUX
3aKOHA WJIM 3aKOHOMEPHOCTH;

—pemaTh pacu€éTHblCe 3aJja4yu B 1—2 JEHCTBUS, UCHOJIb3YS
3aKOHBI M (POpMyIibl, CBsI3bIBaOLIME (DU3MYECKHE BEIMYMHBI: Ha
OCHOBE aHajM3a YCJIOBMS 3aJauyd 3allMChIBaTh KpaTKOE YCIOBHE,
MOJICTABIATh (U3NYECKHE BEIMYMHBI B (POPMYNIBI M TPOBOAMTH
pacuéTel, HAXOIUTh CIPABOYHbIC JaHHbIE, HEOOXOIUMBIC ISt
pelieHns  3aJad, OLIEHHWBATh  PEATMCTUYHOCTb  IOJYYEHHOM
(U3HYECKOI BEIIMYUHBL;

—pacrno3HaBaTb NPOOJIEMBbI, KOTOPbIE MOYKHO PEIIUTH IIPU
MOMOIIM  (PU3MYECKUX METOJIOB; B OINHCAHUU HCCIIEIOBaHUS
BBIIEJISITh IIPOBEPSIEMOE IPENIONIOKEHNE (TUIIOTE3Y), pa3iuyarh U
UHTEPIPETUPOBATh TOTYYCHHBIH pPE3yabTaT, HAXOJIUTh OIIUOKU B
XO/JI€ OIIBITA, JAENaTh BBIBOJBI IO €r0 PE3yJbTaTaMm;

—TIPOBOJUTH OMBITHI IO HAOTIOAEHUIO (PU3NYECKUX SIBICHUN
WH (PU3NIECKUX CBOKCTB Tel: (POPMYINPOBATH MPOBEPSIEMBIE MPEI-
MOJIOXKEHUS, coOuparb  yCTaHOBKY M3  MPEAIIOKEHHOTO
000pyIOBaHUs, 3aMUCHIBATH XO/1 OIBITA H (DOPMYITUPOBATH BBHIBOJIBL;

—BBIIIOJIHATh NIPSIMbIE HM3MEPEHHUS DPACCTOSIHUS, BPEMEHH,
Macchl Tena, 00béMa, CHUIIBI U TEMIIEpPAaTypbl C HCIOJIb30BAaHUEM
aHAJIOTOBBIX M IM(POBBIX NPUOOPOB; 3alUCHIBATH IMOKA3aHUS
npuOopoB ¢ Y4€TOM 3aJaHHON aOCONIOTHOM  IMOIPEHIHOCTH
U3MEPEHMUI;

—TIPOBOJUTH UCCIIeIOBaHKE 3aBHUCHUMOCTH OJTHOM
¢u3nyecKkoil BeJMYMHBI OT APYrod € HCHOJIB30BAHHUEM MPSIMBIX
u3MepeHuil (3aBUCUMOCTH ITyTH PaBHOMEPHO JBUXKYIIETOCS Tela OT
BPEMEHM JIBM)KEHUS TEJa; CUIIbl TPEHUS CKOJIBKEHUS OT BeEca Tena,
KadyecTBa OOpaOOTKH TMOBEPXHOCTEH TET W HE3aBUCHMOCTH CHIIBI
TPEHUS OT IJIOLIAAW COIPUKOCHOBEHMS TEN;, CHJIBl YIPYrOCTH OT
YAJUHEHUS TOPYKHUHBI; BBITAJKUBAIOIIEW CUJIBI OT 00bEMa
NOTPYXEHHOW 4YacTW Tejda M OT IUIOTHOCTH JKUJIKOCTH, €€
HE3aBHCUMOCTH OT IUIOTHOCTH Teja, OT TJyOMHBI, Ha KOTOPYIO
MOTPYXXEHO TEJIO; YCIOBMM IUIAaBaHMs TE€J, YCJIOBUI PpPaBHOBECHS
pplyara U OJIOKOB); y4acTBOBaTh B IUIAHUPOBAHUU Y4EOHOTO
UCCIIeIOBaHMsI, COOMpPAaTh YCTAHOBKY U BBINOJHATh H3MEpPEHUS,
cienysl IpeIoKEHHOMY IUIaHy, (UKCUPOBAaTh PE3yJIbTaThl
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MOJyYEeHHOM  3aBHUCUMOCTH  (DM3MUYECKUMX BEJIMYMH B  BHUJE
NPEUVIOKEHHBIX ~ Tabmul, M rpaduKoB, JelaTb BBIBOJBI IO
pe3yJibTaTaM MCCIIEI0BaHus;

—IIPOBOJIUTh KOCBEHHBIE HM3MEPEHUs (PU3NUYECKUX BEIUYHH
(TJIOTHOCTH BELIECTBA JKUIKOCTH U TBEPAOIO Teja; cuila TPEHUS
CKOJIb)KEHHUS;  JaBJIEHHME  BO3/yXa;  BbITAJKUBAIOLIAs  CUJA,
JEHCTBYIOMAsl HAa TOTPYXKEHHOE B KHUAKOCTH TeNo; KOA(P(UIIUEHT
II0JIE3HOTO AEUCTBHSI IPOCTHIX MEXAHU3MOB), CIIeys IPEUI0KEHHON
UHCTPYKLUU: IpY  BBIIOJHEHUU  HU3MEPEHUM cobuparp
9KCIIEPUMEHTAJIbHYIO YCTAaHOBKY M BBIYUCIIATH 3HAUEHHUE HCKOMOM
BEJIMYMHBI;

—Cco0110/1aTh NIPaBUJIa TEXHUKU OE€30MIaCHOCTH MpH paboTe ¢
1a00paTOpPHBIM 000PYIOBAHHEM;

—YyKa3bIBaTh IPUHLUIIBI AEHCTBUS MPUOOPOB U TEXHUUYECKHX
YCTPOMCTB: BEChl, TEPMOMETpP, AUHAMOMETp, COOOLIAIOIIMECS CO-
cyabl, OapoMeTp, pblyar, HOJABM)KHBIM M HEMOABMXKHBIA OJIOK,
HAKJIOHHAs MJI0CKOCTH;

—XapakTepu3oBaTb  MPUHLUIBI  JEHCTBUS  H3YyYEHHBIX
npuOOPOB U TEXHUUYECKUX YCTPOHCTB C OMOPOH Ha MX ONUCaHHA (B
TOM qucie: HO/IINUITHUKHY, YCTPOHCTBO BOJIONPOBO/A,
TUIpaBIMYECKUN TPecc, MaHOMETP, BHICOTOMED, OPIIHEBON HACOC,
apeoMeTp), UCTOJIb3ysl 3HAaHHUSI O CBOMCTBAX (PU3MUYECKUX SIBICHUH U
HeoOxouMble (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

—TIIpUBOUTh TpUMEPHl / HAXOAUTh HHGPOPMALUIO O
pUMepax MPAKTUYECKOrO0 HCIOJIb30BaHUS (DU3MUECKUX 3HAHUU B
MOBCEJHEBHON JKM3HM s obOecrieyeHus: O€30MacHOCTH  IpH
oOpamieHun ¢ npudbopaMM U TEXHMYECKUMHU YCTPOMNCTBamH,
COXpAaHEHMs 3JI0pOBbsI U COOJIOJEHHS HOPM SKOJOTHYECKOTO
MOBEICHUS B OKPYKAIOUIEH CPELE;

—OCYILIECTBISATh OTOOP MCTOYHHUKOB HHGOpPMAIMU B CETH
WHTEepHET B COOTBETCTBHM C 3aJaHHBIM IOHMCKOBBIM 3allpOCOM, Ha
OCHOBE HMEIOIIMUXCSA 3HAHUH M MYTEM CpaBHEHUS Pa3INYHBIX
UCTOYHHMKOB  BBLICTATH  MH(pOpMaiuio, KoTopas  sIBIseTCs
MIPOTUBOPEYUBOM U MOXKET OBITH HEJJOCTOBEPHOM;

—MWCIOJb30BaTh NPU  BBINOJHEHUH Yy4YeOHBIX 3a/JaHUil
HAYYHO-TIONYJISIPHYIO ~ JIUTEpaTypy (PU3HUECKOro  CoJepKaHMs,
CIpaBOYHbIE MaTepuaibl, pecypchl cetu VHTepHeT; BIaaeTh
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npuémMamu KOHCIIEKTUPOBAHHUS TEKCTa, npeoOpazoBaHus
nH(pOpMaIUY U3 OJJHOW 3HAKOBOW CHCTEMBI B APYTYIO;

—C03/1aBaTh COOCTBEHHBIC KpPAaTKWE MUCHMEHHBIC M YCTHBIC
COO0O0IIeHUsI HA OCHOBE 2—3 MCTOYHUKOB HH(pOpMaUU (PU3NYECKOTO
COJIEpKaHusl, B TOM YHCie MyOJIMYHO JeNaTh KpaTKUe COOOIIEHUs O
pe3ynbTaTax MPOEKTOB WM Y4eOHBIX HCCIEAOBAHUN; MPU ITOM
IPaMOTHO HCIIOJIb30BAaTh W3YYCHHBIM IOHATUHHBIN ammapar Kypca
(bu3HKH, COPOBOXKIATh BHICTYIJICHUE MPE3CHTAIIUEH;

—TMIpU BBIMOJHEHUN Y4YEOHBIX TMPOCKTOB W HCCIICTOBAHHIA
pacnpenenars OOsf3aHHOCTM B TIpyNIe€ B COOTBETCTBUM C
[IOCTaBJICHHBIMM 33JladyaMH, CIEIWTh 32 BBIIIOJHEHHEM IUIaHA
NEeHCTBUI, aIeKBaTHO OIEHMBAaTh COOCTBEHHBIM BKJIaJ B

JIEATEIIBHOCTD TPYIIIb; BBICTPAWBaTh KOMMYHHUKaTHBHOE
B3aHMOIICI>'ICTBI/Ie, y‘II/ITI)IBafl MHCHHUC OKPY)KaIOHII/IX.
7 KJacce

IIpenmetHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD Y O0yUAIOIINXCS YMEHHUI:

—MWCHOJb30BAaTh IOHATUSA: Macca U pa3Mepbl MOJEKYI,
TEIUIOBOE JBM)KEHHME AaTOMOB M MOJIEKYJ, arperaTHble COCTOSHUS
BEIIECTBA, KPUCTAJUIMYECKHE M aMOp(HbIe Tesla, HACBIEHHBIM U
HEHACBIUICHHBIM  Map, BIAXHOCTh  BO3[yXa;  TeMIepaTypa,
BHYTPEHHSI DJHEPIUs, TEIUIOBOM JBUIaTelb; AJIEMEHTapHbIN
ANEKTPUYECKUN 3apsifl, DJIEKTPUYECKOe II0Jie, IPOBOJHUKU U
TURJIEKTPUKU, IIOCTOSHHBIN 2JIEKTPUUECKUN TOK, MATHUTHOE T10JIE;

—pa3nuyath SBJIEHUS (TEIJIOBOE pacUIMpeHHe/cKaTHe,
TeIionepeadya, TEII0BOE PAaBHOBECHE, CMAaYMBaHHUE, KalWLIPHbBIE
SBJICHUS, HCIIApEHME, KOHJIEHCAIlUsl, IUIaBJIEHUE, KPUCTAJIN3alus
(oTBepAeBaHME), KHIIEHHE, Terjonepeaada (TErIONpPOBOAHOCTb,
KOHBEKIIMSI, W3JIydeHHUE); OJIEKTpHU3alus TeJl, B3auMOJICHCTBUE
3apsA70B, AEUCTBUS DIIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKAHHE,
B3aMMOJICIICTBE MAarHuTOB, JEWCTBUE MAarHUTHOIO TOJi1 Ha
MPOBOJIHUK C TOKOM, 3JEKTPOMArHUTHasi MHAYKIHS) 10 OMHCAHUIO
UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX
TaHHOE (PU3UYECKOE SIBIICHUE;

—pacro3HaBaTh NPOSIBIEHUE HU3YYCHHBIX  (PU3UUECKUX
SBJICHUI B OKPY’KaIOIIEeM MUpE, B TOM uuciie (U3NIEeCKUe SBJICHUS B
IIpHU- POJie: MOBEPXHOCTHOE HATSXKEHUE U KANUJUIAPHBIE SBJICHUS B
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IIPUPOJE, KPUCTAIUIBI B IpUpoje, usnydeHue ConHla, 3aMep3aHue
BOJIOEMOB, MOpPCKHE OpHu3bl, 00pa3oBaHWE pOCHI, TyMaHa, HHes,
CHETa; JIEKTPHUECKHUE SBICHUS B aTMOC(hepe, TEKTPUIECTBO KUBBIX
OpPraHU3MOB; MAarHuTHoe ImoJyie 3emiu, Apeid MoJICcoB, pPOJIb
MarHMTHOTI'O MOJIS JUIs )KU3HU Ha 3eMile, MOJISIPHOE CUSIHUE; TIPU 3TOM
IIEPEeBOUTh IPAKTUYECKYK 3ajJady B Yy4eOHYIO, BBLIEIATH
CYIIECTBEHHBIE CBOMCTBA/TIPU3HAKU (PU3UUECKUX SBICHUN;
—ONMChIBaTh H3Y4YEHHBbIE CBOMCTBAa Tel U (pusnueckue
SBIICHUS, MCHONB3YyS (HU3UUYECKHUE BEIUYMHBI  (TeMIeparypa,
BHYTPEHHSII ~ DJHEprus,  KOJMYECTBO  TEIUIOThL,  yJelbHas
TEIUIOEMKOCTh BEIIECTBA, yJeJbHAas TEIUIOTa IUIABJICHUS, ylelbHas
TeIioTa napooOpa3oBaHMsl, yAeIbHAs TEIUIOTa CropaHUsl TOIUIMBA,
KOY(QQUIMUEHT  MOJE3HOro  JEHCTBHMS  TEIUIOBOM  MAIMHBI,
OTHOCHUTEJIbHASl BIAXKHOCTb BO3/1YXa, AJIEKTPUYECKUUN 3apsij, cuia
TOKa, 3JIEKTPUYECKOE HAIPSKEHUE, CONPOTHBIICHHE HPOBOJHHKA,
YIEIbHOE CONPOTHUBIEHUE BELIECTBA, padoTa U  MOIIHOCTh
AJIEKTPUUYECKOTO TOKAa); IpPHU OINUCAaHUM TNPABWIBHO TPaKTOBAThH
(Gu3NYeCKUid CMBICT HCIIOJB3YEMBIX BEJIHYWH, OOO3HAYCHUS U
eIMHULIB! (PU3MUECKUX BEJIWYMH, HAXOAUTh (POPMYIIbI, CBA3BIBAIOILNE
JaHHYIO0 (U3UYECKYIO BEJIMYMHY C JPYTUMHU BEIWYMHAMU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITHYNH;
—XapaKTepu3oBaTh CBOMCTBa Ten, (u3nyeckue sBICHUA U
IIPOLIECCHI, UCIIOJIB3YS OCHOBHbIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKON TEOPUN CTPOEHHUS BEIIECTBA, IPUHIIUI
CYIEpIIO3ULIMY NToJIeN (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHUS
3apsza, 3aKkoH Oma Ui ydacTka 1eny, 3akoH Jpxoyns—IJIenna, 3akoH
COXPAaHEHHUs IHEPIHH; MIPU 3TOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3aIIMCBIBATH €0 MaTEMATUYECKOE BBIPAKEHHUE;
—OOBSICHIATh (PU3NYECKHE MPOIIECCH U CBOMCTBA TEJ, B TOM
4yluclie M B KOHTEKCTE CHUTyallMii IPAaKTUK OPUEHTUPOBAHHOTO
XapakTepa: BbBIABIATh TNPUYMHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHHe M3 |—2 JOorMyeckux IIaroB ¢ omnopo Ha 1—2
M3YYECHHBIX CBOMCTBA (M3MYECKUX SIBICHUN, (PU3NYECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;
—pemars pacué€THele 3a1a4u B 2—3 JEMCTBUSI, UCIIONB3Y
3aKOHBI M (HOPMyJIbl, CBSI3bIBAIOLINE (PU3NYECKHE BEIWYMHBI: Ha
OCHOBE aHaJM3a YCJIOBHUA 3aJjaud 3alUChIBaTh KPaTKOE yCIIOBHE,
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BBISIBIISITh HEJOCTATOK JAHHBIX JJISi pEIIeHHs 3aJaud, BbIOMpPATh
3aKOHBI U (QOpMyJbl, HEOOXOAUMBIE A €€ peuIeHHs,, TPOBOAUTH
pacu€Tbl W CpaBHUBATh IIOJYYEHHOE 3HAYeHHE (PU3HUECKON
BEJINYUHBI C U3BECTHBIMU JIAHHBIMY;

—pacrno3HaBaTb NPOOJIEMBI, KOTOPbIE MOYKHO PEIIUTH IIPU
MOMOUIH (PU3UYECKUX METOJIOB; UCIIOJIb3YS OMKCAHUE HUCCIIE0BaHUS,
BBIJICIIATH IPOBEPSIEMOE IIPEATIONOKEHHE, OLICHUBATh IIPABUIIBHOCTD
MOPsIAKA IPOBEICHUSI UCCIIEOBAHUS, AEJIaTh BbIBOIbI;

—IIPOBOJIUTH OTBITHI 10 HAOIIONEHUIO (PU3MUYECKUX SIBICHUI
WK (U3NIECKUX CBOMCTB TeJ (KaMJUIAPHBIC SIBICHUS, 3aBUCUMOCTh
JaBJICHUS BO3JyXa OT €ro o0béMa, TeMmIepaTypbl; CKOPOCTH
mporiecca OCTBIBAaHUS/HATPEBaHUS TPU U3IYYCHHH OT IIBETa
M3ITyYaloUei/morIonaied MTOBEepXHOCTH; CKOPOCTh HCIapeHHs
BOJBl OT TEMIIEpaTypbl JKUIKOCTH M IUIOIIAAHA €€ IIOBEPXHOCTH;
ANEKTPU3ALUS TeJl U B3aUMOJEUCTBUE JIIEKTPUUECKHUX 3apsi/iOB;
B3aUMOJICVICTBUE ITOCTOSIHHBIX MarHUTOB, BU3yaJU3alisi MarHUTHBIX
MOJIEM TOCTOSIHHBIX MAarHUTOB; JEMCTBUS MAarHUTHOrO MOJs Ha
IIPOBOJHUK C TOKOM, CBOWMCTBA JJIEKTPOMArHHUTA, CBOWMCTBA
3JEKTPOIBUTATENS MIOCTOSIHHOTO TOKA): dbopMynupoBath
IIpOBEpsieMble  MPEANOJIOKEHHS, COOMpaTh  YCTAaHOBKY W3
NPE/UIOKEHHOTO  00OpY/lOBaHMs; ONUCBIBAaTH XOJl ONbITA U
(dhopmMyTupOBaTh BHIBOJIBI;

—BBIIIOJIHATH psIMbIe U3MepeHus TEMIIEpaTypHl,
OTHOCHUTEJIHOM BJIAJKHOCTH BO3/yXa, CHUJIBI TOKA, HANPSDKEHUS C
UCIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U JATUYUKOB (PU3MUECKHUX
BEJIMYMH; CPaBHHUBATH PE3YJIbTaThl U3MEPEHUN C YYETOM 3aJaHHOMU
a0COIIOTHON MOTPELIHOCTH;

—IIPOBOJUTH HCCIIEI0BAHUE 3aBUCUMOCTH OJIHOM
(¢u3nyecKkoil BEIMYMHBI OT JPYrod C MCIOIb30BAHUEM MPIMBIX
M3MEpeHui (3aBUCHUMOCTb CONPOTHBIEHHS MPOBOJHHMKA OT €ro
JUIMHBL,  IUIOIIAJM  IIOIEPEYHOTO  CEYECHHsT U YJAEIbHOTO
COIIPOTUBIICHUs BELIECTBA IIPOBOJHUKA; CUJIBI TOKA, UIYILETO Yepe3
IIPOBOJHUK, OT HANpsDKEHWs Ha IPOBOJHMKE; HCCIEIOBAHNE
MOCJIeIOBATENBHOTO U NMAapalIeIbHOTO COCTUHEHUN MPOBOJIHUKOB):
IUIAaHUPOBATh MCCJEI0OBAaHUE, COOMpATh YCTAHOBKY U BBINOJHATH
U3MEpeHus, clenys MpeIIoKEeHHOMY IUIaHy, (QHUKCHpPOBATh
pe3yNbTaThl MOTYYEHHOW 3aBUCUMOCTH B BUJE TaOJIHI] U TpauKoOB,
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JIeJIaTh BBIBOJBI IO PE3YJIbTaTaM MCCIIEN0BaHUS;
—TIPOBOJIUTh KOCBEHHBIE M3MEpPEHUs (PU3NUECKUX BEIUYHH
(ynenbHas TENMJIOEMKOCTh BEILLECTBA, CONPOTHUBIEHUE IPOBOAHMKA,
pabota ¥ MOUIHOCTH 3JEKTPHUUECKOrO TOKa): IUIAHUPOBATh
U3MEpeHusi, CcoOMpaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEIys
MPEAJIOKEHHON MHCTPYKLIUH, U BBIYUCIIATH 3HAYEHHUE BEJINYUHBI;

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

—XapaKTepU30BaTh  INPUHLMIIBI  JACUCTBUS  HU3YYEHHBIX
npuOOPOB U TEXHUUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCaHHA (B
TOM 4YHCJIE: CHCTEMa OTOIUIEHUS JIOMOB, TUIPOMETp, IapoBas
TypOuHa, aMIIEpMETP, BOJBTMETP, CYETUUK AIEKTPUUECKON dHEPIUH,
3JIEKTPOOCBETUTEIIbHbBIE npuoopHI, HarpeBaTelIbHbIE
AIEKTPONPUOOPHI  (MIPUMEPBI), DIEKTPUUYECKHUE MPEAOXPAHUTEIIN;
ANEKTPOMArHUT, AJIEKTPOJBUraTeNlb MOCTOSTHHOTO TOKA), HUCIOIb3Ys
3HaHUS O CBOWMCTBaX (U3WYECKUX SBICHHA M HEOOXOAUMBIC
¢bu3nueckrue 3aKOHOMEPHOCTH;

—pacrno3HaBaTh IPOCTbIE TEXHUYECKHE YCTpPOMCTBA U
M3MEPUTENBHBIE MPUOOPHI 1O CXeMaM M CXEMaTHYHBIM PUCYHKaM
(CKUIKOCTHBIH TEPMOMETp, TEPMOC, TICUXPOMETP, THUTPOMETD,
JBUTATEIb BHYTPEHHErO CrOpaHHs, »JJIEKTPOCKOI, pEeocTaT);
COCTaBJIATh CXEMBI DJEKTPUUECKHUX LEMNEH C MOCIEeN0BATEIbHbIM U
NapajuleIbHBIM ~ COEIMHEHUEM D3JIEMEHTOB, pa3jinyasi YCIOBHBIE
0003HAYEHUS HIIEMEHTOB JIEKTPUUECKUX LIeTeil;

—IIPUBOAMTH NIPUMEPHI/HAXOAUTh HHPOPMALIUIO O TIpUMeEpax
NPAKTUYECKOrO  HCHOJb30BaHMA  (PU3MUECKUX  3HAHUH B
MOBCEIHEBHOM KM3HU i oOecriedeHus O€30MacHOCTH TP
oOpamieHnun ¢ mnpubopaMH M TEXHUYECKMMHU YCTPOWCTBaMH,
COXPAaHEHHUs 3/10pOBbS U COOJIOJEHUS HOPM D3KOJOTHYECKOTO
IIOBE/ICHUS B OKpYXKarolllel cpee;

—OCYIIECTBJIATh  MOMCK  HMH(popMamuu  (GU3UIECKOTOo
colepkaHusl B ceTh MHTepHET, Ha OCHOBE MMEIOIIUXCS 3HAHUU U
NyTéM CpaBHEHUS JONOJHUTEIbHBIX HCTOYHHKOB  BBIIEIATH
nH(pOpMaIIKIo, KOTOpas ABJISETCS MPOTUBOPEUMBOI MU MOKET ObIThH
HEJIOCTOBEPHOM;

—MWCIOJb30BaTh NPU  BBINOJHEHUH Yy4YeOHBIX 3a/JaHUil
HAy4YHO-TIOMYJISIPHYIO JIUTEpaTypy (PU3HUECKOro CoAep KaHMs,
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CIpaBOYHBIE MaTEpPHANIBI, pecypchl ceThu VHTepHeT; BIaaeTh
npuéMamu KOHCIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus
nH(OpMAIIUY U3 OTHON 3HAKOBOUW CUCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHbIC MUCHMEHHBIE U KpPAaTKUE YCTHBIE
coobmieHusi, 0600mas MHPOPMAIIUIO U3 HECKOJIBKUX HCTOYHHKOB
(bu3MYECKOro colepKaHus, B TOM 4YHCIE NMyOIMYHO MPECTaBIIATH
Pe3yIbTaThl MPOSKTHON MITM UCCIIE0BATENLCKOM IEITETbHOCTH; IPH
TOM TPaMOTHO HCHOJb30BaTh W3YYEHHBIM NOHATUHHBIN ammapaT
Kypca (pHU3UKH, COPOBOXKIATH BHICTYINICHHE ITPE3CHTAIUCH;

—TIpU BBIMOJHCHUN Y4YEOHBIX IMPOCKTOB W HCCIICOBAHHIA
(bu3MYECKUX MPOLECCOB pacIpeaessaTh 00s3aHHOCTH B TpyNIe B
COOTBETCTBHMHM C IIOCTaBJICHHBIMH  3aJayaMH, CIEIWTH  3a
BBHITIOJTHEHUEM IUTaHA JEUCTBUN M KOPPEKTUPOBATH €ro, aJeKBAaTHO
OIICHWBATh COOCTBCHHBIM BKJAJ B JACSITCILHOCTH  TPYIIIIHI,
BBICTpAaWBaTh ~KOMMYHHKAaTHBHOE  B3aUMOJICHCTBUE, MPOSBIISL
TFOTOBHOCTb pa3pelaTh KOHQIIUKTHI. 9 Kiacc

[Ipenmernbie pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTH y O0YUAIOUINXCA YMEHHIA:

—MCIOJIB30BATh MOHATHS: CHCTEMa OTCYETA, MaTepHabHas
TOYKa, TPACKTOPHUS, OTHOCUTEIHHOCTh MEXaHHUYECKOTO ABMKCHUS,
nedopmarus (ympyrasi, TJIacTHYecKas), TpEHHe,
LEHTPOCTPEMUTENFHOE YCKOPEHHE, HEBECOMOCTb M IEPerpy3KH;
HEHTP TSHKECTH; a0COIIIOTHO TBEPOE TEIO, IIEHTP TKECTH TBEPAOTO
Tela, pPaBHOBECHE; MEXAHWYECKHME KONIeOaHWs W BOIHBI, 3BYK,
WHOPa3BYK H YIbTPa3BYK; OJIEKTPOMAarHUTHBIC BOJIHBI, IIIKaJsa
ANEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTD,
CHEKTPhl UCIyCKaHWA W  TOTJIONIeHUs; anbda-, Oera- u
ramMMa-u3IydeHus, U30TOIbI, iepHas YHEPTeTHKA,;

—pasnuyath SBJICHHUS (PaBHOMEPHOE W HEpPAaBHOMEPHOE
MPSIMOJMHENHOE JABM)KEHHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
IBIDKEHUE, CBOOOTHOE ITaJeHWE Tell, PABHOMEPHOE JBIDKEHHE IO
OKPY)XHOCTH, B3aMMOJICUCTBUE TEJI, PEAKTUBHOE JIBIIKEHUE,
KoiebaTenbHOe  JBIDKEHHE  (3aTyXalollue W BBIHYXKICHHBIC
Kosie0aHus), pE30HAHC, BOJHOBOE JBIKCHHME, OTpaK€HHE 3BYKa,
NPSIMOJIMHEHHOE PacIpOCTPaHEHUE, OTPAKEHUE W IPEIIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTpak€HHE CBETa, pasjiokKeHue Oenoro
CBETa B CIEKTP M CIIO’)KEHHE CIIEKTPAILHBIX I[BETOB, TUCTICPCHS
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CBeETA, €CTECTBEHHAs PagOAKTUBHOCTD, BO3HUKHOBEHHE
JMHEWYaToOro CHEKTpa M3JIy4eHHsI) MO OMUCAHHUI0 UX XapaKTEePHbBIX
CBOMCTB M HAa OCHOBE OIBITOB, JACMOHCTPUPYIOIIMX JaHHOE
¢bu3nyeckoe ABICHUE;

—pacro3HaBaTh NPOSIBIICHUE HU3YYEHHBIX  (U3NIECKUX
SBJICHUH B OKpY’KarolleM MHpe (B TOM 4ucie PU3nIecKue sBICHUS B
IpUpOJE: NPWIMBBlI M OTJIMBBL, JBHWXKEHHE IutaHeT CoJHEYHON
CUCTEMBI, PEAKTUBHOE JIBWJKCHUE JKUBBIX OPraHU3MOB, BOCIPHSITHE
3BYKOB JKUBOTHBIMH, 3€MIICTPSCEHHE, CEUCMHUYECKHUE BOJIHBI,
LlyHaMH, 3XO, IBETa TeJl, ONTUYECKHUE SBJICHUS B IIPUPOLE,
Ouosiornyeckoe JEHCTBHE BHMJIUMOIO, YyIbTPapHUOIETOBOIO U
PEHTICHOBCKOTO H3JIy4€HUH; €CTeCTBEHHBIN pPaIHOaKTUBHBIN (HOH,
KOCMUYECKHE JIy4M, PaJUOAKTHUBHOE W3JIYyYEHHE IMPUPOJHBIX
MHHEpAJIOB; ACUCTBUE DPAJAMOAKTUBHBIX M3JIIYYEHUH Ha OpPraHu3M
YeJI0BEKA), IPU ATOM NIEPEBOAUTH MPAKTHUECKYIO 33Jjauy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA/TIPU3HAKY (PH3HUECKUX SIBICHUH,

—OMNHCHIBATh H3YYECHHBIC CBOWCTBA Tel W (pusmueckue
SBJICHUSI, UCTI0JIB3Ysl (PU3MUYECKHE BEIMYMHBI (CPEAHSsI U MTHOBEHHAS
CKOpPOCTh Te€Ja IPH HEPABHOMEPHOM [BHKEHUH, YCKOpPEHHE,
IepEMEIEHUE, IIyTh, YIJIOBas CKOPOCTb, CHJIa TPEHUs, CHIA
YIPYTOCTH, CUJIA TSHKECTH, YCKOPEHUE CBOOOJHOrO MaJCHUs, BEC
TeNa, UMIYJbC Teja, HMILYJIbC CHIIBI, MeXaHHueckas paboTa u
MOIIHOCTh, ITOTEHIMAJIbHAS DJHEPrus TeJla, TMOJHATOIO  Haj
MIOBEPXHOCTBIO 3€MIIM, MOTEHLMANIbHAS YHEPTUs CKATON IPYKUHBI,
KMHETUYECKasl SHEprus, MOoJHas MEXaHW4ecKas dHeprus, Inepuoj u
gyacToTa KojieOaHuil, UIMHA BOJIHBI, TPOMKOCTb 3BYKa U BBICOTA TOHA,
CKOpPOCTb CBE€Ta, MOKa3aTelb MPEOMIIEHUSI Cpefbl); MPH OMHCAHUU
NPAaBUIBHO TPAKTOBATh (PU3NUYECKUH CMBICT HCHOJIb3yEeMBbIX BEJH-
YiH, 0003HAUYEHUS U EIUHUIBI (U3NYECKUX BEIMYMH, HAXOIUTh
(bopMynbl, CBS3bIBAIOIIME JAHHYIO (U3NYECKYIO0 BEIMYHHY C
JOPYTUMHU BETUYMHAMHU, CTPOUTH IpadKU U3yYEHHBIX 3aBUCHMOCTEN
(U3NYECKUX BETUYNH;

—XapaKTepu3oBaTh CBOICTBa Tel, (pu3nyeckue SBICHUS U
IIPOLECCHI, HCIOJB3Yysl 3aKOH COXPAaHCHHsS DHEPIuH, 3aKOH
BCEMHUPHOI'O TATNOTEHUS, MPUHLUII CYNEPIO3ZULUU CUJI, IPHUHLIMII
oTHocuTenbHOCTH ['anuies, 3akoHbl HbrOTOHA, 3aKOH COXpaHEHUs
VMITYJIbCA, 3aKOHBI OTPAXEHUS W IPEIOMIICHUS CBETA, 3aKOHBI
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COXpAHEHUS 3apsI0BOI0 K MACCOBOT'O YHCEN IPH SIIEPHBIX PEaKIUX;
IIPU 3TOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alHCHIBATH
€ro MaTeMaTU4eCKOE BBIPAKECHHE;

—O0OBACHATh (PU3HUYECKUE MPOLECCHl U CBOMCTBA TEN, B TOM
YyHuciIe W B KOHTEKCT€ CHUTyallMid NpPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BbBIABIATH I[PUUYUHHO-CIEICTBEHHBIE CBS3H, CTPOMUTH
oOBsiCHEHHEe U3 2—3 JIOTMYECKHMX IIaroB ¢ Omnopoi Ha 2—3
U3YYEHHBIX CBOMCTBAa (U3NYECKUX SIBICHUH, (PU3NYECKUX 3aKOHOB
WJIY 3aKOHOMEPHOCTEM;

—pemarb pacyEéTHbIC 331a4K (OMUPAIOLINECS HA CHCTEMY 3
2— 3 ypaBHEHMIi), HCIOJIB3Ys 3aKOHBI U (DOPMYJIbI, CBA3BIBAIOIINE
¢u3nveckre BEIMYMHBI: HA OCHOBE aHAM3a YCJIOBUS 3a/a4d 3a-
IUCBIBATh KPATKOE YCIIOBHE, BBIABIATH HENOCTAIOLIME MM HU30bI-
TOYHBIC TAHHBIC, BBIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE ISt
pelieHus], NPOBOAUTH pacyéTbl U OLICHHWBAaTh PEATMCTUYHOCTD
MOJTyYSHHOTO 3HaYCHUSI (PU3NIECKON BEIMIHNHBL,

—pacrmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh IPH
NOMOIIM (PU3UYECKUX METO0B; UCIIOJIb3YsI ONMCAHUE UCCIIEIOBAHMS,
BBIJICJIATH MPOBEPSIEMOE MPEIIOI0KEHNE, OLIEHUBATD MPABIIIBHOCTh
Nopsiika  TNPOBEJCHMS  HUCCIEAOBAaHMs,  JeJaTh  BBIBOJBI,
MHTEPIPETHPOBATH PE3YNIbTAThHl HAOIIOIEHUH 1 OIBITOB;

—IIPOBOJIUTH OTIBITHI 10 HAOIIONEHUIO (PU3HUYECKHX SIBICHHHA
Wi GU3NYECKUX CBOWCTB Teld (M3yyeHHe BTOporo 3akoHa HeloToHa,
3aKOHA COXPAaHEHUS SHEPruM; 3aBHUCUMOCTh Iepuoja KojeOaHWi
MPYKHHHOTO MasATHUKA OT MacChl TPy3a M )KECTKOCTH TPYKUHBI U
HE3aBUCHUMOCTb OT aMIUIMTY/Ibl MaJIbIX KOJeOaHWU; MpsAMOIMHEHHOE
pacrpocTpaHeHHE CBETa, pPa3JIoOKEHHE Oeloro cBeTa B CIEKTD;
U3yuyeHHe CBOMCTB M300pa)keHUs B IUIOCKOM 3€pKaje U CBOMCTB
M300pakeHUsT TIpeAMeTa B coOuparomiel JWH3e; HaOMI0ACHUE
CIUIOIIHBIX M JIMHEHYATHIX CIEKTPOB M3IYyYEHHS): CaMOCTOSTEIbHO
co0upaTth YCTaHOBKY U3 H30BITOYHOrOo Habopa 000pyIOBaHMUS;
OIMCBIBATh XOJI OIBITA U €0 Pe3yJIbTAThl, (POPMYITHPOBATH BHIBOBI;

—TIPOBOUTh MpPU  HEOOXOJUMOCTH  CEpUI0  MPSMBIX
M3MEPEHUH, Ompenensisi CpeHee 3HAUCHUEe M3MEPSIeMOW BEITMYNHBI
(pokycHoe paccTosiHME cCOOMpArOIIe JTMH3bI); 000CHOBBIBATH BHIOOD
crioco0a U3MepeHUs/U3MEPUTENBHOTO PHOOpa;

—TPOBOJINTh HCCIIEIOBAHNE 3aBUCHMOCTEH (PHU3UIECKUX
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BEJIMYMH C UCTIOIH30BAHUEM NIPAMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH
OT BpPEMEHM IpPH DPABHOYCKOPEHHOM JIBUKEHHU 0€3 HadaabHOMN
CKOpPOCTH; TMepHoAa KojJeOaHW MaTeMaTHYeCKOr0 MasiTHHKAa OT
JUIMHBI HUTH; 3aBUCMOCTH yIJla OTPAXKCHMs CBETa OT YIJla IaJeHus
U yIJla IPEJIOMIIEHUS OT yTJjla aJieHus): IJIaHUPOBaTh UCCIIEI0BaHUE,
CaMOCTOSITEJIbHO COOMpaTh YCTaHOBKY, (PMKCHUPOBATh PE3yJIbTaThl
MOJyYEHHOM 3aBUCHUMOCTH (PM3UYECKUX BEIMYMH B BHUJE TAOIUI] U
rpauKoB, JieaTh BBIBOJIBI 110 PE3YJIbTATaM UCCIIEI0BaHMS;

—IIPOBOJINTh KOCBEHHBIE M3MEPEHHUs (PU3MUECKUX BEITMYUH
(cpeaHsisi CKOpPOCTb M YCKOpPEHHE Tejla IPpU PaBHOYCKOPEHHOM
JBYDKEHUH, YCKOPEHUE CBOOOJHOIO MaACHUs, KECTKOCTh MPYKUHBI,
KOOX(QQUIHUEHT TpEeHHsS CKOJILKCHHUs, MeXaHudyeckas pabora u
MOIITHOCTb, 4YaCTOTa M MEpHOJ KoleOaHUH MaTeMaTU4ecKoro Hu
NPY>KHHHOTO MAasTHUKOB, ONTHYECKash CHJIa COOMpArOIIEH JIMH3BI,
paJMOAaKTUBHBIA  (OH): IUIAHUPOBATh M3MEPEHMs; coOUpaTh
HKCHEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJHITH U3MEPEHHUS, CICHYs
IIPE/UIOKEHHOW HMHCTPYKLUH; BBIYMCIATH 3HAYCHHUE BEJIMYMHBI U
aHAJIM3UPOBATh IOJIyUEHHBIE pE3YylbTaThl € Y4ETOM 3a/laHHOU
MOTPELIHOCTH U3MEPEHUI];

—Cco0I10/1aTh IPaBUJIa TEXHUKH OE€30IaCHOCTH MpH paboTe ¢
71a00paTOPHBIM 000PYIOBaHHUEM;

—pa3nu4yaTh OCHOBHBIE NMPHU3HAKU U3YYEHHBIX (PU3MUECKUX
MoJIeJIel: MaTepualbHasi TOYKa, aOCOIIOTHO TBEPIOE TENI0, TOUEHHBIN
UCTOYHHK CBETa, JIyd, TOHKas JHMH3a, IUIaHeTapHas MOJEIb aToMa,
HYKJIOHHAs1 MOJIEJIb aTOMHOT'O SIpa;

—XapakTepu3oBaTb  MPUHLUIBl  JACHCTBUS ~ HU3YYEHHBIX
npuOOPOB U TEXHUUYECKUX YCTPOMCTB C OMOPOH HA MX ONMUCAHHS (B
TOM 4HCJIE CHOMIOMETpP, JAaTUYUKU TOJOXKEHUS, PACCTOSHUSA H
YCKOpEHUs, pakera, »3XOJIOT, OYKH, Mepuckon, (oToamnmapar,
ONTUYECKHE  CBETOBOJBI,  CIIEKTPOCKON, JO3MMETp, Kamepa
Buiibcona), ncmonb3ys 3HaHUS O CBOMCTBaX (PM3MUECKUX SBICHUHN U
HE00X0AUMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

—MHCIOJb30BATh CXEMBbI M CXEMAaTUYHbIE PUCYHKH N3YUYEHHBIX
TEXHUYECKHX  YCTPOMCTB,  WM3MEPHUTEIBHBIX  NPHOOPOB M|
TEXHOJIOTUYECKUX MPOIIECCOB MPH PEHICHUH y4eOHO-TPAKTHYECKUX
3aJ1a4; ONTHYECKUE CXEMBI JUIsl TOCTPOSHUS N300paKEHUH B INIOCKOM
3epKajie U coduparouieit TuH3e;
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—IIPUBOAMTH NIPUMEPHI/HAXOAUTh HHPOPMALIUIO O TIpUMEpax
IIPAaKTUYECKOIO  HCHOJb30BaHMA  (PU3MUECKUX  3HAHUH B
MOBCEHEBHON JKM3HM 1 obecrieyeHus O€30MacHOCTH  TpU
oOpamieHnun ¢ npuboOpaMM M TEXHUYECKMMHU YCTPOWCTBAMH,
COXpaHEHHs 3J0POBbSI W COOJIOJCHHUS HOPM SKOJIOTUYECKOTO
IIOBEJICHUA B OKPYXKaloIlIeH cpene;

—OCYIIECTBJIATh  MOMCK  HH(pOpMamuu  (U3UIECKOTO
coliepkaHuss B ceTu VIHTepHeT, caMOCTOATENbHO (GOopMyIupys
IIOMCKOBBIN 3aIIPOC, HAXOAWUTHb IIyTH OIPEIEICHUS JTOCTOBEPHOCTH
MOJIy4eHHOW WH(OpPMAK HAa OCHOBE UMEIONIMXCS 3HAHUU U
JIOTIOJIHATENBHBIX HCTOYHUKOB;

—MWCHOJb30BaTh IPU  BBIIOJHEHUHM Y4YEOHBIX 3a/aHUil
HAay4yHO- MOMYJSIPHYIO JHTEpaTypy (U3HUECKOro CoJepKaHus,
CIPaBOYHbIE MaTepuaybl, pecypcel cetu IHTepHeT; BnaxeTh
npuéMamu KOHCIEKTUPOBaHUs TEKCTa, npeoOpazoBaHus
uHGpOpMaLUU U3 OHOI 3HAKOBOM CUCTEMBI B IPYTYIO;

—Co03/1aBaTh ~ COOCTBEHHbIE  IMCBMEHHBIE U  YCTHBIE
cOOOlIEHNs1 Ha OCHOBE HMH(pOpPMAIMM M3 HECKOJbKUX HCTOUYHUKOB
(GU3NIEeCKOTO CoepKaHMsl, MyOJIMYHO TPEACTABIATh PE3yJIbTaThl
IIPOEKTHOM WJINM HCCIIEOBATEIbCKON JESITEIBHOCTH; IPH 3TOM
IPAaMOTHO  HCIOJb30BaThb H3YyYEHHBIM IOHATHWHBIA  anmapar
M3y4yaeMoro pas- Jena (U3MKM U CONPOBOXKIATh BBICTYIJICHHUE
Ipe3eHTaluen ¢ yuéToM 0COOEHHOCTEHN ayAUTOPUN CBEPCTHUKOB.
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TEMATHUYECKOE INTAHUPOBAHUE
7 KJacc (68 u)

TemaTtnue
CKHi OJIOK, TEMa

OcHoBHOE
coJiepKaHue

OcHOBHBIE  BHUJBI  JICATEIHHOCTH
yaamuxcs (Ha ypoBHE yaeOHbIX eifcTBHif) ]

S0P

Paznen 1. ®usuka u ee posb B U3y4EHUH OKpYKaromiero Mupa (6 u)

Dduzuka —
HayKa O MPUpoJie
(29)

®du3uka — Hayka
0 MPUPOJIE.
SIBIeHns
[PUPOBI.
duznueckue
SIBJICHUS:
MEXaHUUYECKHUE,
TCILIOBEIC,
DJIEKTPUYECKUE,
MarHUTHBIC,
CBETOBEIE,

BrIsiBiieHHE paznnuui MEXK Y|
bu3nuecKkuMu " XMMHYECKUMH
npespauieHus M (MC — xumus).

Pacnio3HaBanue u KiaccuguKarys
(¢u3nuecKux  SABJICHUM: MEXaHUYECKHX,
TEIUIOBBIX, JJIEKTPUYECKUX, MAarHUTHBIX W
CBETOBBIX.

HaoOmronenune u
(U3NYECKUX SIBICHUM

OITMCAaHUCE

3BYKOBBIE




dusnyeckue
BEJTMYUHBI (2 9)

duznyecKn
e BEJTNYUHBI.
N3mepenne
buznuecKux
BEJIMYMH.
dusznyeckue
MPUOOPHI.
[lorpemHocTs
M3MEPEHUM.
MexryHapoaHas
CHUCTEMa EIUHULL

OrnpezienieHue LEHbI JCJICHUS K]
n3MepuTeNbHOr0  mpubopa.  M3mepenue
NTMHEWHBIX pPa3MEpOB TEJl U MPOMEKYTKOB
BPEMEHHU C YUETOM MOTPEIIHOCTEH.

N3mepenue o00bEMaA IKUIKOCTH WU
TBEPJIOTO TENA.

N3mepenne  temmeparypsl
MOMOIIM >KUIKOCTHOTO TEepMOMETpa
aTYMKa TeMIIepaTyphl.

BrinosiHeHUE TBOPYECKUX 3aaHUM
M0  MOHCKYy  CHOCOOOB  H3MepeHus
HEKOTOPBIX (PU3UUECKUX XapaKTEPUCTUK|
HAIIpUMEp pa3MepoB MalbiX OOBEKTORB
(BoJIOC, MMPOBOJIOKA), YAATIEHHBIX O0OBEKTOB,
O0IBIINX pPacCTOsIHUH, MaJbIX
[IPOMEXYTKOB BpeMeHu. O0cyxkaeHue
MpeiaraéMbiX Crioco00B

py
U

EctecTBeHHO-
HAay4YHBIA METO/T
mo3HaHus (2 1)

Kak ¢usukyg
17§ pyrug
€CTECTBEHHBIE
HAyKH  H3y4aroTl
PUPOLY.
EcrecTBeHHO-HayY|

HBII METO/l

BriaBuxkenue
OOBACHSFOIINX MPOCThIE
HaIpUMep:

MOYEMY OCTaHABIIMBAETCS ABUKYIIEECS I10
TOPHU30HTAJIBHOW IIOBEPXHOCTH TEJIO;
MOYEMY B KapKyl0 MOTOJY B CBETJION
OJICKJIE POXJIAAHEN, YEM B TEMHOM.

THUITIOTE3
SABJIICHUSA




[MO3HAHUA:
HaOII0ICHHE,
[MOCTAaHOBKA
HAay4HOT'O
BOIIPOCA,
BBIIBIDKECHIUE
TUIOTE3,
DKCIIEPUMEHT  TI0
MIPOBEPKE THUIIOTE3,
00BICHECHUE
Ha0JII01aeMOTO
SIBIICHUS.
Omnrcanue
buznyecKknx
SIBIICHUM C
MOMOIILIO
MoJieJIei

[Ipemnoxxenne cnocoOOB MPOBEPKH
THUIIOTEC3.

IIpoBenenue  uccienoBaHus  IIQ
[IpOBEPKE KaKou-11bo TUTIOTE3b],
HalpuMep: JaJbHOCTh INOJETAa IIApHUKA,
MyIICHHOTO TOPH30HTAIBHO, TeM OOJbIle,
yeM OoJIblIle BBICOTA ITyCKa.

[TocTpoeHne mnpocTedmmMx MoJeneH
¢bu3nueckux sBIEHUM (B BHUIE PUCYHKOB
WM CXEM), HallpUMep MaJieHHue IpeMeTa;
PSIMOJIMHEHHOE paclpoCTpaHEHHUE CBETA

Paznen 2. IlepBoHavyanbHbIE C

BEJICHUS O CTPOSHHH BelecTna (5 4)

Crtpoenue ATOMBI W HabGmtonenne u  uHTEprpeTanus
BeniecTsa (1 4)  |Monexysl, UXOMBITOB, CBUJETEIbCTBYIOIIUX 00 aTOMHO
pazMepbl. ONBITBIMOJEKYJISIPHOM  CTPOCHHUHU BELIECTBA]
TOKa3bIBAIOIIME [ONBITHI C  PAacTBOPEHUEM  Pa3IMYHBIX
TUCKPETHOE BELICCTB B BOJIE.
CTpPOEHHE Ouenka pa3mMepoB  aroMOB U




BeleCTBa MOJIEKYJI C HCIIOJIb30BaHHEM (oTorpaduii,
MOJIyUeHHBIX ~HAa  aTOMHOM  CHJIOBOM
MUKPOCKOIIE (ACM). Omnpenenenue
pa3MepoB MasbIX TeJ
JIBr>xeHne JBmxenue Habmonenue u 00BSICHCHHE
131 JACTHII BEIIECTBA. OPOYHOBCKOTO  JIBIDKEHUS W SIBJICHWS
B3anMo/ieiicTBue (CBsi3b  cKOpoCTHAN(DY3UH.
JACTHII TBUKCHUS YaCTHI [IpoBenenue u OOBSICHCHHUE OIBITOR

BemecTBa (2 4)

C TEMIIEPATYPOM.
bpoynoBck
o€ JBIKEHUE.
Jnddysus.
B3aumozeiicreue
JaCTHUI[ BEIECTBA:
[IPUTSKECHUE 51
OTTAJIKUBAHHE

M0 HAOJIIOJICHUIO TEIJIOBOIO PACHUIMPEHMUS]
ra3oB.

IIpoBenenue u O0OBACHEHHE OIBITOR
0 OOHAPYXKEHUIO CHUI MOJEKYJSPHOI(
MPUTSKEHUS U OTTAJIKUBaHUS

ArperaTH
b€  COCTOSIHUS
BeriecTna (2 u)

ArperaTHsl
c COCTOSIHUS
BEICCTBA:
CTpPOEHUE
PKHJIKOCTEH
TBEPABIX
KPHUCTAJUIMYECKUX

ras3os,
u

Omucanne (C HUCIONB30BAaHUEM
MPOCTBIX MOJIeNiei) OCHOBHBIX Pa3IUYuil B
CTPOCHUH T'a30B, )KUIKOCTSH U TBEPIBIX TE,

OObsicHeHHe Manol CKHUMAEMOCTH
PKUJKOCTEH ©  TBEPABIX Tel, OOJBIION
C)KMMaeMOCTH Ta30B.

OObsicHeHHE COXpaHEeHHUS (HOPMBI




Tea. B3anMocBs3b
MEXITY
CBOMCTBaMH
BEILIECTB B Pa3HbIX|
arperaTHbIX
COCTOSIHUSIX U HX
ATOMHO-
MOJIEKYJISIPHBIM
CTPOCHUEM.
OcobeHHOCTH
arperaTHbIX
COCTOSTHUH BOJIBI

TBEPBIX TEJ U TEKYUYECTH KUAKOCTH.

[IpoBenenue OIIBITOB,)
JTOKa3bIBAIOIINX, YTO B TBEPIOM COCTOSIHUU
BOJbl YACTUI[l HAaXOAATCA B CpPEIHEM
nanpiie  Apyr  oT  apyra  (IJIOTHOCTH
MEHBIIIE), YEM B KUIKOM.

VYcTaHOBIIEHUE B3aMMOCBSI3H MEXKNY|
OCOOCHHOCTSIMM ~ arperaTHbIX COCTOSIHUI
BOJbI M CYIIECTBOBAHHUEM  BOJHBIX
opranusmoB (MC — 6uonorus, reorpadust)

Pasnen 3. [IBuxeHue u B3auM

oneiictBue Ten (21 )

MexaHnndeckoe
nBuxkeHue (3 4)

MexaHndecKoe
IBIKECHUE.
PaBHOMEpHOE
HEpPaBHOMEPHOE
IBYDKEHUE.
CKOpOCTb.
Cpenusis
CKOPOCTb IIPU He-
PaBHOMEPHOM
nBmkeHuH. Pacuér
MyTH U BPEMEHU

n

Uccnenosanue PaBHOMEPHOTO
TIBUKSHUSI U OTIPEICNIEHUE €T0 MPU3HAKOB.
HabGmronenue HEPAaBHOMEPHOTO

NIBUOKCHHSI M OTIPE/ICTICHHE €T0 OTIHYUN OT]
PaBHOMEPHOI'O IBUIKEHUS.
Pemenne 3amau Ha OmpeeNeHUE
IIyTH, CKOPOCTH U BPEMEHU PaBHOMEPHOI'O
TTBUKCHMSL.
AHnanmu3  rpaduKOB
IIyTU ¥ CKOPOCTU OT BPEMEHU

3aBHCUMOCTH




JIBHOXKCHUA

Nuepnuus, macca,
MJIOTHOCTS (4 )

SBnenue
WHEpLUUU.  3aKOH
WHEPLUU.
B3aumoneiictere
TeJd Kak IMpUYMHA
W3MEHEHUS
CKOpPOCTH
TBIKECHUS Tell.
Macca kak mepa
WHEPTHOCTH TeEa.

[110THOCTH
BerecTBa.  CBS3H
[UIOTHOCTH c
KOJIMYECTBOM
MOJIEKYJT B
eqUHUIE O0O0BEMA
BEllleCTBa

OObsicHEeHHE U TNPOTHO3UPOBAHUE

SIBJICHUH,  OOYCIIOBIEHHBIX  HWHEpLUEH,
HaIpuMep: 4TO IIPOUCXOJUT  TIpH
TOPMOKEHUHM WO  PE3KOM  MAaHEBpE
aBTOMOOMIIS, ouemy HEBO3MOXKHO
MIHOBEHHO IPEKpPAaTUTh JBUXKCHUE HA
BEJIIOCUIIEAC MWIM camMoKate M T. ]
[IpoBenenue u a”HaiIn3 OITBITOB,

NIEMOHCTPUPYIOUIUX H3MEHEHUE CKOPOCTH
NBIDKEHUS TEJIa B pe3yjbTaTe NEHCTBUS HA
HETro IPyruX Tel.

Pemienne 3amau Ha omnpenaeneHue
MaccChl Tella, ero 00bEéMa U IIOTHOCTH.

[IpoBenenne W aHaIU3 OMBITOB,
NIEMOHCTPUPYIOIINX 3aBUCHMOCTD
W3MEHEHUSI CKOPOCTH TeJla OT €ro Macchl
[pyu  B3auUMOJECHCTBUM Teil. 3MmepeHue

MACChl TCJla Pa3IMYHBIMU croco0amu.




OnpeneneHI/Ie IIJIOTHOCTHU TCJ1a B pC3YJIbTATC
N3MEPCHHUA €TO MAaCChl U 00BéMa

Cuia. Bunpsr cu
(14 9)

Cuna Kak
XapaKTEePUCTHKA
B3aHMMOICHCTBHUSA
TCI. Cuna
YIIPYTOCTH U 3aKOH
['yka. M3mepeHue
CHJIBI C ITOMOIIBIO
TUHAMOMETpA.
SIBneHue
TSATOTEHHS U CHJIA
TSOKECTH. Cuia
TSDKECTH Ha
NpyTUx TIUJIaHeTax
Bec Tena.
HepecoMoCTb.
CloxxeHue  CHII,
HaIpaBJIEHHBIX 110
OJTHOU MPSMOM.,
PaBHOElCTBYIONT
ags cun.  Cuia

N3yuenne B3aUMOJEHCTBUS  KaK
MPUYUHBI MU3MEHEHUS CKOPOCTH Tella HIIH
ero aehopmaruu.

Onucanue peajbHbIX  CHUTYyallUi
B3aMMOJICHCTBHS TEJI C IOMOILBIO MOJIEIIEH,
B KOTOPBIX  BBOJAWUTCS  TOHATHE |
n3o0pakeHue cuibl. M3yueHue  cuiibl
yrpyroctu. MccnenoBaHue 3aBUCHMOCTH
CHJIBI YIIPYTOCTH OT YJUIMHEHUS PE3UNHOBOTO
[THYpa WU TIPYKIHBI

(c mocTpoeHuem rpaguka).

AHanmu3 NpaKkTUYECKUX CHUTyallui, B
KOTOPBIX MPOSIBIAETCS JEWCTBUE CHUIIb]
YIPYroCTH (YIpyroctb Msida, KPOCCOBOK|
BETOK JIepeBa U Jp.).

Tpenusi.  TpeHue

AHanmu3 CHUTyauuid, CBSA3aHHBIX O
SIBJICHUEM TATOTEHUSI. OOBsicHeHHE
OpOUTANILHOTO  JBMJKEHUS  IUIAHET
WCIIOJIb30BAHNUEM  SIBJICHUSI TATOTEHUS U
3akoHa uHepuun (MC — acTpoHoOMus)
M3mepenne Beca Tella € NTOMOIIBIO




CKOJIBXXCHUA H
TpeHue MIOKOS1]
TpeHue B npupose
1 TEXHHUKE

IMHaMOMeTpa. ObocHoBanme 3TOrg
croco6a u3MepeHusl.

AHanu3 U MOJEIMPOBAHUE SIBJICHUS
HEBECOMOCTH. DKCIEPUMEHTAIBHOE
[IOJIy4YCHUE IIPABWJIA  CIOXKEHMS  CHIL,
HalpaBJIE€HHbIX BJIOJb OJHOM MpAMOU
Ornpenenenue BEJTUYMHBI
PaBHOJACHCTBYIOLIECH CHUIL.

W3yueHune cuiibl TpEHUS CKOJIbKEHUS
1 cwibl TpeHus nokos. HccnenoBanue
3aBUCUMOCTH CUJIbl TPEHHUsS OT Beca Tena U
CBOMCTB TPYILUXCS TOBEPXHOCTEN.

AHanu3 NpakTU4YECKUX CUTYyalUi, B
KOTOpPBIX TMPOSIBISETCSl JE€HCTBUE CUJIb]
TPEHUs, MHCHOJB3YIOTCA  CHOCOOBI  ed
YMEHBIIECHUS WM YBEIUUEHUs (KaTaHue Ha

IIbDKAX, KOHbKaX, TOPMOKEHUE
ABTOMOOWJI, HCIIOJIb30BaHUE
[TOIIITUITHHKOB, IJIaBaHUE BO/IHBIX

KUBOTHBIX U Ap.) (MC — 6uonorus).
Pemenne 3amay ¢ HMCHOIB30BAaHHEM
dbopmyn s pacuéra CHIIBI TSKECTH, CHIIBI

YIIPYTOCTH, CUJIbI TPEHUS




HccnenoBanue 3aBUCUMOCTH  CHJIB
TPEHHSI OT Beca Teja M CBOWCTB TPYIIUXCS
[MOBEPXHOCTEM.

AHanu3 MpakTUYECKUX CUTYaIui, B
KOTOpPBIX MPOSBISETCS JCUCTBUE CHUIIb
TPEHUsI, MCIIOJNB3YIOTCSI ~ CHOCOOBI €8
YMEHbILICHUS WJIM YBEJTUYCHHU (KaTaHHe Ha
JTBIKAX, KOHBKaX, TOPMOKCHHE
AQBTOMOOMIIS, UCIIOJIb30BaHUE]
[TOIITUITHUKOB, TUTABaHUC BOJIHBIX
KUBOTHBIX U Ap.) (MC — Ouonorus).

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

Paznen 4. /laBnenue TBEpABIX

TeJN, KUAKOCTeH 1 ra3oB (21 )

JaBnenue
[lepenaua
NTaBJICHUS
TBEPABIMU
TeIamu,
YKUTKOCTSIMA
razamu (3 4)

u

JlaBiienue.
CrocoObl
YMEHbBIIICHUS
YBEITUICHUS
TaBIICHUSL.
JlaBneHue
3aBHCUMOCTh
TaBJIEHMS Ta3za OT
00BEMa

)il

rasa.

=

Ananu3 M OOBSCHEHHE OILITOB H

Hp AKTHUYCCKHUX CI/ITyaHHI)'I, B KOTOpBIX
MIPOSIBIISIETCS CHJIA TaBIICHUSI.
O06ocHOBanue cr1oco00B

YMEHBIICHUSI W YBEJIMYEHUS JaBJICHUS|
l3ydeHne 3aBHCHMOCTH JIaBJICHHS Ta3a OT
o0béMa W TemmepaTypbl. V3ydeHue
ocoOeHHOCTEH nepenadn TIaBJICHNS

TBépIH:IMI/I TCJIaMHU, X KUJKOCTAMHU U ra3daMu.




TeMIepaTyphl. OOocHOBaHHE pe3yJIbTaTOB OIIBITOB
[lepenaua OCOOEHHOCTSIMU CTPOEHHUsS BEIIeCTBA B
TaBJICHUS TBEPABI{TBEPAOM, KUIKOM
MM TeIaMHu,) 1 Ta3000pa3HOM COCTOSTHHSIX.
PKHJIKOCTSIMU u DKCIEepUMEHTAIBHOE
ra3amu. ToKa3aTeabCTBO 3aKkoHa [lackans. Pemenue
3akoH Ilackansa. [3amau Ha pacu€r maBieHUs TBEPIOTO Tela
[IHeBMaTHYeCKHE
MallTHEI
JlaBieHue 3aBHCHMOCTb HUccnenoBanue 3aBUCHUMOCTH
PKUIKOCTH (5 4) |maBiIeHUs TaBJICHHS KHIKOCTH oT [JTyOUHB]
PKHIKOCTH OTIOTPY>KEHUS ¥ TUIOTHOCTH KMJIKOCTH.
rI1yOUHBI Habmtonenue u 00BsCHEHUE
MOTPY>KEHHUSI. FUAPOCTATUYECKOTO MapajoKca Ha OCHOBE
['mapocratuyeckn [3akoHa [lackans.
1 mapasokc.
CooOmiaroniyuecs W3ydeHne cooOmaonmxcs COCYA0B.
COCY/IBL. Pemrenue 3amay Ha pacuér naBieHMUs]
['mapaBauyeckue [KUAKOCTH. OO0ObscHeHNE MPUHIINNA
MEXaHU3MBI e CTBUS TUAPABIMYECKOTO Mpecca.
Ananmns " 00BsICHEHHE
[IPAKTUYECKUX CUTyallUH,

TIEMOHCTPUPYIOIIUX TMPOSIBICHUE J1aBICHMUS
KUIKOCTH M 3akoHa [lackans, Hampumep




[POIIECCOB B OpraHu3me npu
rmyookoBogHOM — HelpsHHM  (MC  —
OHOJTOTHS)

ATMOC(epHOE
naBieHue (6 4)

ATtMochepa 3emin
u  aTMocdepHOoe
TaBJICHUE.

[ [prarHbI
CYILLECTBOBaHUS
BO3YLIHOU
000J104KH 3eMIIH.
OnbIT
Toppuuennu.
M3mepenne
aTMOC(EpPHOTO
TaBJICHMSI.
3aBUCUMOCTD
aTMOC(EpPHOTO
TaBJICHUS
BBICOTBI
YPOBHEM
[IpuGops

oT]
Haj
MOPHI.
TSl

DKcrepuMEHTaIbHOE OOHApYKEHHE

aTMOC(EpHOrO  JIaBJICHUSA. AHaIU3 H
00BsICHEHNE OIIBITOB u IMPAKTUYCCKUX
CUTyalluld, CBSI3aHHBIX C  JICHCTBHEM
aTMOC(EpHOTO JTABJICHHUS.

OOmbsicHeHne CYIIIECTBOBaHUS]
atMochepsl Ha 3emie U  HEKOTOPHIX

[1aHeTax WM e€ OTCYTCTBHUS Ha JPYrux
mianerax u Jlyne (MC — reorpadus,
ACTPOHOMHS).

OObsicHEeHHEe U3MEHEHUS IJIOTHOCTH
aTMoc(epbl C BBICOTOH U 3aBUCHMOCTH
aTMOC(EPHOTO TaBJICHUSI OT BBICOTHI.

Pemrenne  3amay Ha  pacuyér
atMocepHoro  gaBineHus.  M3yuenue
ycTpoicTBa GapoMeTpa-aHepoua

N3MEPEHMS




aTMochepHOTro
aBJICHUS

[lelicTBue
KUJIKOCTH U Ta3a
Ha IOIPYKEHHOE
B HUX TeJo (7 4)

JlenicTBue
PKMIKOCTH W Tasa
Ha IOTPYKEHHOE B
HUX TEJIO.,
BriTankuBaromas
(apxumenioBa)
cuia. 3aKkoH
Apxumena.
[11aBaHue TEJN.
BosayxomnnaBanue

DKCrepuMEHTAIbHOE OOHAPYKEHHE
nercTBUS JKHUIKOCTH " raza HA
[MOrPY’KEHHOE B HUX TEJO.

Omnpenenenne BBITAJIKABAIOIIEH
CHUJIBI, JIEUCTBYIOLLEH Ha TEJIO,
[IOrPY>KEHHOE B KUIKOCTD.

[IpoBenenue u 00CyXI€HNUE OMBITOB,
TIEMOHCTPHUPYIOIIHNX 3aBHCHUMOCTD
BBITAJIKUBAIOLLEH CHJIBI, JEHCTBYIOIIEH HY
TEJIO B XKHUJKOCTH, OT 00BbEMA MOrpyKEHHOH
B JKMIKOCTh YaCTH Tella U OT INIOTHOCTH
PKHJIKOCTH.

HccnegoBanne 3aBHCHMOCTH Beca
TeJa B BOAEC OT 00BEéMa MOTPYKEHHOU B
PKMJKOCTh YacTH TeJja.

Pemienne 3amay Ha TpPUMEHEHUE




3aKOHa ApXI/IMeI[a " yCJIOBU: IJIaBaHUA TEII.

KonctpynpoBanue apeomerpa WiH
KOHCTPYMPOBAHHUE JIOJKU U ONPEIEICHUE €6
rpy3010AbEMHOCTH

Paznen 5. Pabota u MomHocTs. DHeprus (12 u)

PaGota
MOIIIHOCTH (3 )

u

Mexannueckas
pabora.
MoOIHOCTE

OKCIIEpUMEHTAIBHOE  OIPENIETICHNE
MEXaHUYECKOH paboThl CHIIBI TSKECTH IPH
[aJCHUA Tela W CHIbl TpPEHUs IIpH
PAaBHOMEPHOM  IIEPEMEILEHUH Tena IIQ
TOPU30HTAIILHON TOBEPXHOCTH.
Pacuér momHoOCTH, pa3BUBacMOH
[py oAbEME 110 JIeCTHHILIE. Pemenne 3anay
Ha pacyéT MeXaHU4ecKO padoThl U
MOILHOCTH




[Ipoctsie
MEXaHU3MBI (5 1)

[IpocTsie
MEXAHU3MBI:
pblyar,
HAKJIOHHAs
[IJIOCKOCTb.
[IpaBuiio
paBHOBECHS
pblyara.
[IpuMeHeHne
[paBuia
paBHOBECHS
pplyara K OJIOKY.
«3osoTOE
[IPaBUIIO»
MEXaHUKH.
MIPOCTBIX
MEXaHU3MOB.
[IpocTtsie
MEXaHU3MBbI
OBITY U TEXHHKE.
Polyaru B Telg

010K,

KI1/1

B

OmnpeneneHyue BHIUTPHINIA B CHIIE
[IPOCTBIX MEXAHU3MOB Ha MPUMEPE phluara,
MOJIBUKHOTO M HEMOJABMXHOTO OJOKOB,
HaKJIOHHOM IJIOCKOCTH.

HccnenoBanue ycioBusi paBHOBECHS]
peruara. OOHapyKeHHE CBOMCTB IMPOCTHIX
MEXaHU3MOB B PA3JIMYHBIX UHCTPYMEHTAX U
[PUCTIOCOOTICHUSX, UCTIONb3YEMbIX B OBITY

U TEXHUKE, a TaKXKe B JKUBBIX

OpraHu3Max MC — Ouoorusi)
DJKCIIepUMEHTAIbHOE JI0Ka3aTeNIbCTBO)
paBeHCTBAa  pabOT mNpuU  NPUMEHEHUH
[IPOCTHIX MEXaHU3MOB.

Ompenenenne  KIIJ[  HakimoHHOMN
[JIOCKOCTH.

Pemienne 3amay Ha TOpUMEHEHUE
[paBUJia PAaBHOBECUS pblyara U Ha pacuérT
KI1/]

HCIIOBEKa




MexaHnueckas
DHeprHs (4 1)

Kunerunueckas
MMOTCHIIHAILHAS
SHEPIUs.
[IpeBpaiienue
OJIHOT'O BHJIA
MEXaHUJeCKOM
DHEPIHUH B Ipyrou
3aKOH COXpaHEHUs

b4l

158 U3MEHEHUS
DHEPIUU B
MEXaHUKE

3KCH€pI/IMeHTaJIBHOC OIpeaAcCICHUS
M3MCHCHUA KUHETHYCCKOMN 141
[MOTEHIIMAILHOMN SHECpruu TCJIa IpU CrQg
CKaThIBAaHHWH 10 HAKJIOHHOM IIOCKOCTH.

DopMynMpoOBaHUE Ha OCHOBE
MICCIICJOBAHMUS 3aKOHa COXpaHEHNUs
MEXaHUYECKON DHEPTUU.

Ob6cyxaeHue rpaHuLy
[IPUMEHUMOCTHU 3aKOHa COXpaHeHus
OYHEPIUH.

Pemenue 3amau ¢ ucCnoJib30BaHUEM

3aKOHA COXPAaHCHUA SHECPTHUU

PesepsHoe Bpems (3 )

8 KJjacc (68 1)
TemaTmue OcHoBHOE OcCHOBHEBIE BUJIBI JISITEIbHOCTH
CKHUI OJIOK, TEMBI [cO/IepKaHHe yuyaimuxcs (Ha ypoBHE yU4eOHbIX AeHCTBUI)

Paznen 6. Tennossle siBineHus (28 1)

CtpoeHue
u
CBOICTBA

OCHOBHEI
€ [OJIOKEHUS

MOJIEKYJIIPHO-KU

Haomronenue u HHTEPIpETALUS

OIIBITOB, CBUACTCIIBCTBYOIINUX

00 aTOMHO-MOJICKYJISIPHOM CTPOCHHUH




(74)

BE€IICCTBA

HETHUYECKOMN
TEOpUHr
CTpOCHUS
BEIECTBA.
Macca u
pa3mepbl
ATOMOBU
MOJIEKYL.
OmbITHI,
MOATBEPK A0
1€ OCHOBHbBIC
MOJIOKEHUS
MOJIEKYJISIPHO-KH
HETHUYECKON
Teopun. Moaenu
TBEPIOTO,
DKUJIKOTO H
raz000pa3HoOro
COCTOSTHHI
BEIECTBA.
Kpucrammaecku
e 1 aMmop(QHbIe

TBEPJIBIC TEIA.

BEIIECTBA: ONBITHI C -
pacTBOPEHUEM Pa3IUYHBIX BELIECTB B
BOJIE.
Pemenue 3a7ad 1o  OIIEHHMBAHUIO
KOJIMYECTBA AaTOMOB HJIH -

MOJIGKYJI B CIUHUIE
BEIIIECTBA.

AHaM3 TEKCTa JIPEBHUX aTOMHCTOB
(Hanpumep, pparmeHTa

00BEMa

nooMbl  Jlykperuss  «O  mpupong]
BEIICH») C N3JI0KEHUEM
000CHOBaHMII aTOMHOW THIIOTE3B]

(cmbIciioBOE yTeHME). OreHKa
yOeIUTETbHOCTH 3THX 000CHOBAHUIH.
OOBbsicHeHHE OpPOYHOBCKOTO

NBYDKEHUS, ABJIeHUA AU dy3un
U pa3uuuil MEXIy HUMH Ha OCHOBE

MOJI0KEHHI
MOJIEKYJISIPHO-KHHETUIECKON TEOPUH

CTPOCHHS BEIECTBA.




OO0BsicHEHNE
CBOIMCTB  Ta30B,
SKUIKOCTEN U

TBEPABIX TEIl Ha
OCHOBE
[MOJIOKSHUH
MOJIEKYJIIPHO-KH
HETUYCCKOU
TEOPHU.
CMauynBaHuE
KanuJUIsipHbIE
SIBJICHHS.
TemmoBoe
pacuupeHme
coKaTue

b4l

b4l

OOBbsicCHEHHE OCHOBHBIX DPA3JIM4YUN B
CTPOEHHH ra30B, )KUIKOCTEH U TBEPABIX TEII Q

VCII0JIb30BAHUEM II0JIO’KEHU]
MOJIEKYJIIPHO-KHHETUYECKOU TEOPHH
CTPOCHMSI BEILECTBA.

IIpoBeneHue OIIBITOB 1o
BBIPALMBAHUIO  KPUCTAJIZIOB  ITIOBAPEHHOM

COJIM MJTH caxapa.

[IpoBeneHne U OOBSICHEHHE OIIBITOB,
NIEMOHCTPUPYIOIINX KaWJUISIPHBIE SBJICHUS 1
SIBJICHUE CMauyMBaHUSI.

OObsicHEHHE  pOJIM  KalWUISPHBIX
SIBIICHU U1 IOCTYIUIEHUS BOJIbI B OPIaHU3M

pactenuit (MC — 6uomnorus).
Habnronenue, MpOBEJICHIE U
00BsICHEHHE ONBITOB [0 HAOJIIOIECHUIO

TEIJIOBOTO PACIIMPEHUSI Ta30B, KUJIKOCTEN U
TBEPIBIX TEI.

OOBsicHeHHE COXpaHeHHsT 00BbEMY
TBEPABIX TEJ, TEKYUYECTH XUAKOCTU (B TOM
YUCJIe, Pa3HUIBI B TEKYYECTH [IJISI Pa3HbIX
PKUJIKOCTEH ), TaBJIeHUs Ta3a.

[IpoBenenue OIBITOB,

JIEMOHCTPUPYIOIIHUX 3aBUCUMOCTH JAaBJICHUS]]




BO37yXa OT €ro o0bEMa W HarpeBaHUs WIH

OXJIAXKICHMS,
U  HUX OOBSICHEHHME Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO ~ yYEHMs. AHau3

[MPAaKTUYECKUX CHUTYyallui, CBS3aHHBIX CQ
CBOWMCTBAMH Ta30B, XKUIAKOCTEH W TBEPIBIX
T

TemnoBbie
npoueccsl (21 1)

Temneparypa.
CBs3b
TEeMIIepaTypbl CO
CKOPOCTBIO
TEIJIOBOTO
TBIDKECHUS
JacTHLI.
Buayrtpenn
STsT SHEPTHS.
Crioco6b1
W3MEHEHUS

O06ocHOBaHME MpaBUI  HU3MEPEHUS
Temneparypbl.  CpaBHEHUE  pa3IMYHBIX
CIOCOOOB U3MEPEHUS | IIKAJ TeMIEPaTyphl,
HaOmronenne W OOBSCHEHHE  OIBITOB,
NIEMOHCTPHUPYIOIINX U3MEHEHHE BHYTpPEHHEH
DHEPTUU Teja B Pe3yJIbTaTe TEIUIONEPEIadun 1
pabOThI BHELITHUX CHUJI.




BHYTPECHHEN
SHEPTUHU:
Teruionepeiaya u
COBEpLIEHUE
paboTel.  Bunupl
TEIUIONEePEIavun:
TETUIONPOBOIHOC
Th, KOHBEKIIHS,
V3IIy4eHHE.
KomnmuectBo
TCIUIOTHI.

Y nenbHas
TEII0EMKOCTh
BCIIIECTBA.
TemmooOMeH
TCILIOBOE
[paBHOBECHE.
YpaBHEHUE
TEIIOBOT'O
OajaHca.
[1naBneHme
OTBEp/ICBaHUE
KPUCTAUTMYECKH

nu

n

HaOmronenue u 00ObsSCHEHUE OIIBITOB,
00CYyXJCHUE  NPAKTUYECKUX  CUTYyallui,
IEMOHCTPHUPYIOIIUX PAa3JINIHBIC BU]IBI TETLIO
nepesavyn: TEIUIOMPOBOIHOCTh, KOHBEKITHIO,
W3ITy4YCHUE.

HccnenoBanue sSBICHHS TEINIOOOMEHY
MIPY CMEIIUBAHUU XOJIOHOM U TOPSTYCH BOIbI,

Habmtonenue YCTaHOBJICHMUS]

TEIUIOBOI'O PABHOBECHS MEXIY TOpsdci U
XOJOIHOW BOJIOM.

Onpenenenue (u3mepeHnue)
KOJIMYECTBA TEIUIOTHI, IMOJTYYCHHOTO BOJIOH
npu TerooOMeHe c HarpeThiM

MCTANIMYCCKUM HUJIUHIPOM.
Onpenenenue (U3MepeHHe) yIeIbHON
TETIOEMKOCTH BellecTBa. Perenne 3amgay,
CBSI3aHHBIX C BBIYMCICHUEM KOJIHYECTBA
TETUTOTHI M TETIOEMKOCTH TIPH TETIIO00MEHe |
AHanu3 cUTyanuil IpPaKTHYECKOro
HMCHOJIb30BAHMS TEINIOBBIX CBOMCTB BCIIIECTB
M MaTepuajoB, Hampumep B  IIEJX
HHEProcOepeKEeHNUS: TETIIION30JISIIIHS,
9HEprocOeperaronme KPBIIIIH,

X BCIICCTB,|

TEPMOAKKYMYJISITOPHI U T. 1.




Y nenpHas
TEIJI0Ta
[J1aBJICHUS
[TapooOpa3oBany|
e 17|
KOHJICHCAIIHSI.
lcmapenue.
Kurnienue.

Y neiapHas
TeIioTa
mapooOpa3oBaHu
5.  3aBHUCHUMOCTH
TeMIIEPaTypPhl
KUTICHUS
aTMOC(epHOTro
TaBJICHUSI.
BraxxHocts
BO3/IyXa.
OHeprus
TOTLINBA.

Y nenbHas
TEIUIOTa
CrOpaHus.

OT]

Habmtonenue sBieHUN ucnapeHus U

KoHZcHcauuu. HMccaenoBanue — mpouecca
ycrapeHus Ppa3IMYHBIX KHUJIKOCTEH|
OObsicHEeHHE  SBIICHMH  HCIapeHuss U
KOHJICHCALlUU Ha OCHOB¢|

ATOMHO-MOJICKYJISIPHOTO YUCHHS.
HabGnronenue n oObsicHEHUE TIporiecca

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

Ornpenenenue (n3mepenue)
OTHOCUTEIBHON BJI&KHOCTH BO3/1yXa,
HaOmronenue npoiiecca IJIaBJICHUS
KPUCTAIJIMYECKOTO  BEIECTBA, HAIpUMeEp
1IbJ1a.

CpaBHEHHE TIPOIECCOB  IJIABJICHHUS

KPUCTATMYCCKUX TET W Pa3MSATUCHUS TPH
HarpeBaHUU aMOP(HBIX Tell.

Onpenenenue (M3MepeHUE) yAeNbHON
TEIUIOTHI IUIaBIeHUA Jbda. OOBICHEHHUS
SIBIICHUI TUTaBIICHUS W KPHUCTAJUIM3AIMH HA
OCHOBE aTOMHO-MOJICKYJIIPHOTO YUCHHUSI.

[ [prHIMIIBL




PabOTHI TEIUIOBbIX|
nurateneii. KII/]

TEIJI0BOTO

IBUTATEIIS.

TemoBbie

BUTATENN u

3aIuTa

OKpY Karolen

CpEIBL.

3aKOH COXpaHECHUS]

1  TIpeBpalleHus]

SHEprUU B

MEXaHUYEeCKUX |

TEIJIOBBIX

poreccax

Pemienne  3amay, CBS3aHHBIX ¢
BBIYMCIICHUEM  KOJIMYECTBA TENJIOTHl B
npoleccax Teionepeaayu npu IIaBJIeHUN U
KpUCTaAJUIU3allUH, HUCIIApEHUU "
KOHJICHCAIIUH.
AHanmu3 CcUTyalii MPaKTHUYECKOTO

IPUMEHEHUS]  SIBJIEHUW  IUIABJIICHUS U]
KPUCTAJUIN3AlUH, HANpUMEDP, IOJYUYEHHUE

CBCPXYUCTBIX MATCPUATIOB, COJICBAs I'PCJIKA U
Ap-




Anamu3  paboTel W OOBSICHEHUE
[IPUHLMIIA JEHCTBUS TEIUIOBOI'O JIBUTATENS.

Brluucnenue konMuecTBa TEIIOTHI,
BBIJICIISIFOLIETOCS TP CTOPaHUM PA3JIMYHBIX
BU10B ToruinBa, U KITJ[ aeurarens.

O6cyxnenue 9KOJIOTUYECKHX
MOCJICICTBUM  MCIIOJIb30BAaHUSI JIBUTATENICH
BHYTPEHHEIO  CrOopaHusi, TEIUIOBBIX U
ruapoaiekTpoctaniuii (MC — skosorus,
XUMUS )

Pa3nen 7. Onexrpuueckue n

MarHuTHele saBieHus (37 4)

DIIEKTPUUECKHE
3apsizibl.
3apsoKeHHBIC
Tena u ux
B3aNMOJICHCTBHE

(7 4)

DneKkTpu3aiu
s Teit. [IBa pona
PICKTPUIECKUX
3apsJI0B.

B3aunmoneiict
BHE 3apsHKEHHBIX
Tenl. 3akoH|
Kynona.

DIIEKTpUYECK
oe nose,
[IpunIMT

HaGmronenne u mpoBeeHHE OIBITOB IO
AIEKTPU3ALUU TEJ IPU CONPUKOCHOBEHUH U

VHYKIACH.

HabGmronenue u 00BSICHEHUE
B3aMMOJIEHCTBHS OTHOMMEHHO 5|
Pa3HOMMEHHO 3aPSKEHHBIX Tell.

OOBscHEHE TIPUHIIATIA nencTaud
HIIEKTPOCKOTIA. OObscHEHUE SIBJICHUH

DJICKTPHU3allU IIPHU CONPUKOCHOBCHUU TCII U

HHHYKHHCﬁ C KCIIOJIb30BaHUEM 3HAHUM O
HOCUTCIIAX SJICKTPHUYICCKUX 3apsA00B B
BCIICCTBC.

CYIEPIIO3ULIUH




anekTpudeckux | Pacro3HaBaHue U OOBSICHEHHE SIBICHUN
nosiei. Hocurenuanexkrpuszanuy B HOBCEIHEBHOM )KU3HU.
PIEKTPUYECKUX
3apsI0B.
DeMEHTapHBIN
PIIEKTPUYECKUI
3apsii.
Crpoenue HabGmionenue #  OOBSICHEHHE  OIBITOB
aToMma. WJUTIOCTPUPYIOIIMX ~ 3aKOH  COXPaHCHHS
[IpoBOHUKM  MPIEKTPUUYECKOTO 3aps/a.
TTIDIICKTPUKH. HabGnronenue ompITOB MO MOJEIMPOBAHUIO
3aKoH CUJIOBBIX JIMHUH 3JIEKTPUUYECKOTO MOJIS.
COXpaHEHUs UccnenoBanue eWCTBUA 3JIEKTPUUYECKOTO
SJIEKTPUYECKOTO [TOJISl HA IPOBOJHUKH U TUAIEKTPUKU
3apsa
ITocTossHHBIN Onekrpuuecku | HabmioneHue pa3nuyHbBIX BUIOB JIEHCTBUS
DIIEKTPUYECKUH [f TOK. YCIIOBUS PIEKTPUYECKOr0 TOKa U OOHapyX EeHHE STHUX
ToK (20 u) CYILIECTBOBAHUS [BUJIOB JCHCTBUS B IOBCEIHEBHOM JKU3HMU.
prekTpudeckoro | COOpka M UCHBITAHUE IEKTPUUYECKON 1IenH
TOKA. MICTOUHUKHUIOCTOSTHHOTO TOKa.
[TOCTOSTHHOTO W3mepenue cuitbl TOKa aMIepMeTPOM.
Toka. /JlelictBus) M3mepeHHe 3IIEKTPUUYECKOrO HaIPsKCHUS
DIIEKTPUYECKOTO [BOIbTMETpOM. [IpoBeneHne u oObICHEHHE




TOKa (TEII0BOE,
XUMHUYECKOE,
MarHuTHOE).
DNEKTPUUECKUN
TOK B >KHJKOCTSIX
1 ra3ax.

DJeKTpUuecKasi
ternb. Cuia Toka.
DIEeKTpUYECKOe
HaIpsDKEHUE.
ConpoTuBieHue
[MPOBOJIHUKA.
Y ienpHOe
COTPOTHUBIICHNE
BEILIECTBA. 3aKOH
Oma 1t yyacTka
LICTIH.
[TocnenoBarensH
oe

u
MapajuieIbHOE
COCJIMHEHHE
[TPOBOJHHUKOB.

PaGora U

OIILITOB, ACMOHCTPHUPYIOIIUX 3aBUCHUMOCTH
DIIEKTPUYECKOTO COIIPOTHUBIICHUS]
NPOBOJAHMKA OT €ro JUIMHBL, IUIOIIA/IH
MONEPEYHOr0 CEYEHUs U MaTepuaa.

HccnenoBanne 3aBHCUMOCTH CHIIBI TOKa,
NPOTEKAIOIIEro  4epe3  pPe3ucTop, o1
CONPOTHUBIICHUS PE3UCTOPA M HANIPSHKEHHS

Ha PE3HUCTOPE.

[IpoBepka npaBmiIa CIOKEHHUS HANPSHKEHUH
[IpyU I0CICAOBATCIIBHOM COCOAMHCHUN OBYX|
PE3HCTOPOB.

IIpoBepka mpaBwia HJisl CUJIBI TOKA NIPH
napajsieIbHOM COEMHEHUN PE3UCTOPOB.

AHaIM3 CUTyalMil IOCIIET0BATEIHLHOTO |
apajsieIbHOTO COEJMHEHUsI IPOBOJHUKOB B
JOMAIIHUX DJICKTPUYCCKUX CCTAX.

Pemenne 3amad ¢ WCIONB30BaHNEM
3akoHa Oma u  Qopmyn  pacuéra
DIIEKTPHYECKOTO  COTPOTUBJICHUS  TIPH
M0CJIe10BATEIbHOM U napaieIbHOM
COCIMHCHUU ITPOBOAHHUKOB.

Omnpenenenue paboThI
DIIEKTPUYECKOTO TOKA, MPOTEKAIOIIETO Yepes3

pe3ucTop.




MOILHOCTb
PIIEKTPUYECKOTO
TOKA. 3aKoH
Jxoyns—JIenna.
DIEKTPONPOBOAK
a U noTpeduTeny
PIIEKTPUYECKON
SHEPruu B OBITY.
Kopotkoe
3aMbIKaHUE

Ornpenenenue MOIITHOCTH
DIIGKTPUYECKOTO  TOKA, BBIICTSEMOW  Ha
pesucrope.

HccenenoBanue 3aBUCUMOCTH  CHJIBI
TOKA 4epe3 JaMIIOUYKY OT HAIIPSDKCHUS HA HEW.
Onpenenenue KI1/] narpesarens.
HccnenoBanue npeoOpa3oBaHus]
DHEpPruu npu noabEMe rpysa
DIIEKTPOJIBUTaTEIIEM.
OObsicHEHHE YCTpOICTBA U NMPUHIIUIY
nencTBUs JIOMALIHHX
HIIEKTpOHArpeBaTelbHbIX IPUOOPOB.
OObsicHEeHMEe  NPUYHMH  KOPOTKOTQ
3aMbIKaHUS U MPUHIMNA JEHCTBUS IMJIaBKUX
[IpeloOXpaHUTENEN.
Pemenue 3a1a4y ¢ MCHOIB30BaHUEM 3aKOHA
[Ixoyns—Jlenna. Habmtonenue
BO3HUKHOBEHHUSI AJIEKTPUYECKOTO TOKA B KU/

KOCTH.




MarauTHbIC
siBiIeHUS (6 1)

IlocTostHH
ISE MAarHHTHI.
BzaumoneiicTBue
[MOCTOSIHHBIX
MarHHTOB.
MaruutHoe
oJIE.
MarauTHOE II0JIC
S3eMadn MW €ro
3HAYCHUE T
PKHU3HH Ha 3eMile.
OneiT  Dpcrena.
MarauTHOE MoJe
DIIEKTPUIECKOTO
TOKA.
[IpumeHeHne
PIEKTPOMATHUTO

Hccnenosanme MarHuTHOTO
B3aMMOJICHCTBUS MOCTOSIHHBIX MAarHUTOB.

I/I3yqu1/1e MAardiuTHOTI O I10J14
MMOCTOSTHHBIX MAarHUTOB MPHU UX 00BEAMHECHUH
U pa3JeieHuH.

ITpoBencHue OITBITOB o
Bn3yan1/13au1/n/1 I10JIS1 ITIOCTOSAHHBIX MAarHUTOB.

W3ydeHue siBIieHUs HaMarHUYHWBaHUS
BEIIECTBA. HUccnenosanue EeNUCTBUS
DICKTPUYECKOTO TOKa HAa  MarHUTHYIO

CTPCIIKY.

B B TCXHUKC.




[elictBue
MAarHUTHOI'O 1107151
Ha IPOBOJHUK C
TOKOM.

DJIEKTPOABUTAT
€JIb IIOCTOSIHHOI'O
TOKA.
lcnonn3oBanme
JIEKTPOIBUTATEN
cit B
TEXHHYSCKHUX
YCTPOMCTBAX U HA
TpaHCIIOpPTE

[IpoBeneHne OMNBITOB, JEMOHCTPHUPYIOIINX
3aBUCHUMOCTh CHJIBI B3aUMO/ICICTBUS]
KATYIIKK C TOKOM M MAarHuTa OT CHJIbI U Ha-
[IpaBJICHUS TOKA B KaTYIIKE.

Ananus CUTYyalMI MPaKTUYECKOT(
[IPUMEHEHUSI 3JIEKTPOMAarHUTOB (B OBITOBBIX
TEXHUUECKHUX YCTPOUCTBAX,
[IPOMBIIIJIEHHOCTH, METULIUHE).

W3ydyeHne nelcTBUS MarHUTHOIO IOJS HY
[IPOBOJHMUK C TOKOM. l3ydeHue nencTBus
DIIEKTPOABUTATESL.

N3mepenne KII snexrpoaBurarenbHON
yCTaHOBKM. Pacmo3HaBaHme U aHaIU3
Pa3IMYHBIX TPUMEHEHHI AJIEKTPOABUTATEIEH
(TpaHcnopT, OBITOBBIE YCTPOWCTBA U JAP.)

DNEKTPOMAarHuT
Has HMHIYKIWs
(4 4)

OnbITHI
Dapanes.
SBrenue
PJICKTPOMArHUTH
Ol  MHIYKIUU.
[IpaBuiio Jlenna.

OnexTpor
eHeparTop.

OnbIThI 1o HUCCICIOBAaHUIO SABJICHU
3J'I€KTpOMaFHI/ITHOI71 HHAYKIHU:
MCCICIOBAaHUC H3MEHEHUH 3HauYeHus H
HAITPaBJICHUA HHAYKIIUOHHOI'O TOKa

Crioco0bI

6y




[OJIy4eHUs
DJIEKTPUYECKOMN
SHEPTHUH.
DNEeKTPOCTaHIIUU
Ha
BO300HOBJISIEMBIX
MCTOYHUKAX

SHEPrUU

PeszepBHoe Bpems (3 1)

9 kiace (102 q)

Tematnue
CcKHii OJIOK, TEMa

OCHOBHOE€
CoJIep>KaHue

OCHOBHEBIE

BUbI ACATCIIBHOCTH|

ydamuxcs (Ha ypoBHE YU€OHBIX JIEHCTBHIA)

Paznen 8. Mexanuueckue siBnenus (40 u)

MexaHuu
ecKoe

IBU)KEHUE

u
CIIOCOOBI €0

OIUCAHUSA

(10 1)

Mexann4deckoe
TIBIJKEHHE.

MarepuanbHas
TOYKA.

Cucrema
OTCYETA.

OTHOCHUTENBHO
CTh
MEXaHUIECKOTO

AHanus 1 o0cyKeHlEe pa3IN4HbIX IPUMEPOB

MCECXaHHUYCCKOT'O
JABUIXCHUA.

OO6cyxaeHue rpanull MPUMEHUMOCTH MOJIETH

«MaTepHualibHast
TOYKay.
Omnucanue

MEXaHHUYCCKOT'O

JIBUKCHUS

Pa3IMYHBIMH CIIOCOOaAMU
(ypaBHeHume, TabnwuIa, rpaduk).




TBUKEHUS.
PaBHoMepHOe
MPSAMOJIMHEHHO

e JBUKECHHUE.

HepaBnomepnoe
IIPSAMOJIMHENHO
€ IBIDKCHHUE.
Cpenuss

MIHOBEHHAs
CKOPOCTh Tena

[pu
HEPAaBHOMEPHO

M JBUKEHUU.
Yckopenue.

PaBHOYCKOPEHHO

e
IPSAMOJIMHENHO

€ IBUYKEHHE.
CBobonHoe

rajeHue.
OnbIThI

["asnnes.
PaBHOMepHOE

NIBUYKEHUE

u

AHanu3 JKU3HEHHBIX CHUTyallMi, B KOTOPBIX

MPOSIBIISETCS

OTHOCHUTEJIBHOCTE MeXaHUYECKOIO
IIBYKCHHUS.

HaGmronenne MeXaHHYECKOrO JIBMIKEHUS

TE€J1a OTHOCUTENIBHO

PAa3HBIX TEJI OTCYETA.

CpaBHeHuE NyTed U TPACKTOPUN JBHKEHUS
OJTHOT'O U TOTO K€

T€Ja OTHOCUTENBHO Pa3HbIX TEJl OTCUETA.

AHanus TEKCTa lanuines
OTHOCHUTEIILHOCTH JABUKCHUS,

BEITIOJTHEHUE 33JIaHUH 110 TEKCTY (CMBICTIOBOE
YTCHHE).

00

Onpenenenne cpenHei CKOPOCTH
CKOJIb>KEHUS OpycKa Uin

JNBWKEHUS ~ IIApUKa 10 HAaKJIOHHOM
[JIOCKOCTH.

AHanus u o0cyxieHue croco0oB
MPUOIMHKEHHOTO OTpeIeTICHIS

MIHOBEHHOM CKOPOCTH.

OnpeneneHne  CKOPOCTH  PaBHOMEPHOTO
NBIDKEHUS (IIapuKa

B KMUIKOCTH, MOJEIN  DIIEKTPUYECKOIrO




o aBTOMOOWIJIA U T. I1.).
OKPY>KHOCTH. Onpenenenue nyTu, NPOHEHHOIO 32 JaHHbIN
[lepron [IPOMEKYTOK

u 4acTOTd BpPEeMEHH, M CKOPOCTH Tella IO Tpaduky
oOparueHus. 3aBUCUMOCTH IIyTH

JluneitHass ¥ paBHOMEPHOTO JBUKEHHUS OT BPEMEHH.
yriaoBas OOcyxneHne  BO3MOXHBIX  MPUHIIUIIOR
CKOPOCTH. NeHCTBUS TIPUOOPOB,

LIeHTPOCTPEMH | U3MEPSIIOLIMX CKOPOCTH (CITHIOMETPOB).
TEJIbHOE Bbluncnenne mnytd4 M CKOPOCTH  IIpH

YCKOpEHHUE PaBHOYCKOPEHHOM IIPSIMOJIMHEHOM|

JIBHUXKCHHUU TCJ1A.

Omnpenenenne  OPOWJIEHHOTO  MNYTH W
YCKOpEHHUsl JABW)KEHUS Tela MO0 Trpaduky
3aBUCUMOCTHCKOPOCTH PaBHOYCKOPEHHOT()
HpSIMOJII/IHGfIHOFO ABWXKCHUA TCJIa OT BPEMCHU |

OmnpeneneHnne  yCKOpEeHHs  Tena  NpH
PaBHOYCKOPEHHOM JIBM)KEHHH IO HAKJIOHHOW
[JIOCKOCTH.

N3mepenne neproga U 4acToThl oOparieHus
Tesa Mo OKPY>KHOCTH.

Onpenenenue  CKOPOCTH  PaBHOMEPHOTO
NBUKEHUS TEJa IO OKPY>KHOCTH.

Pemenue 3agau Ha OTpe/iesICHUE)




KMHEMaTUYECKUX XapaKTEPUCTHUK
MEXaHUYECKOTO JIBUKCHUSI PA3JIMYHBIX BUJIOB

PacnioznaBanue u npuOImKEHHOE OMUCAHUE
Pa3IMYHBIX BUJIOB MEXAHUYECKOTO IBHXKCHHUS B
pUPOJIE U TEXHUKE (Ha ImpuMepax CBOOOIHO
MaJaloluXx T, JIBIDKCHHS  >KHMBOTHBIX|
HEOECHBIX TeJ, TPAHCIIOPTHBIX CPEJICTB U JIp.)

Bzanmoneiicts
ue ten (20 u)

BOKpPYT
Connua. Ilepsas

KOCMHYECKAs
CKOpOCTb.
HepecomocTtn
[eperpy3Ku.
PaBHOBecHe
MaTepUalIbHOU
TOYKH.
AOCOJIFOTHO
TBEpIIOE

n

TEJIIO0.

HaGmronenne u  0OCYyXIEHHE OMBITOB O
JIBIDKEHUEM TeJla MPH YMCHBIICHUU BIIHSHUS
NPYTHUX Tell, MPEMSATCTBYIOIMINX JBHKCHUIO.

Anamn3 Tekcra lammimes ¢ omMcaHHEM
MBICJIEHHOTO IKCIIEPUMEHTA,
000CHOBBIBAIOIIIETO 3aKOH HHEPIUH]
BBITIOJTHEHUE 33JIAHUH TT0 TEKCTY (CMBICIIOBO®
YTCHUE).

OOcyxeHne BO3MOXXHOCTH  BBITIOJTHEHUS
3aKOHA WHEPIMH B PAa3IHYHBIX CHCTEMaX
OTCUETA.

PaBHOBecue

Habmonenue u o0cyxaeHuEe MEXaHUYECKUX




TBEPIOTO Tela ¢
3aKpEIUIEHHOM
OCbIO BpAILCHUA.
MOMEHT  CHJIBI,
LleHTp TsKECTH

SIBJICHUH, IPO- UCXOJAIIUX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHO- MEPHOM W
YCKOPEHHOM JBUKECHUU OTHOCHUTEJIBHQ
KaOMHeTa (PU3UKH.

[eficTBUsI ¢ BEKTOpamMu CHWJI: BBIIOJHEHUE
3aJIaHUl  TI0  CJIOKEHUI0O ¥ BBIYMTAHHIO
BekTOpoB. Halmronenue w/unm mnpoBeeHue
OTBITOB, JEMOHCTPUPYIOLIUX 3aBUCHUMOCTH
YCKOPEHHUS TeNNa OT IPUIIOKEHHOU K HEMY CHJIbI
1 MaccChl TeJa.

AHamu3 W OOBSICHEHHWE  SIBICHUU ¢
HCMOJIb30BAHUEM BTOPOTro 3aKkoHa HproToHa.

Pemenne 3ama4 ¢ MCHOIB30BaHUEM BTOPOTO
3akoHa Hpr0TOHA M MpaBuiia CIOKEHUS CUJL.

Ornpenenenne KECTKOCTU MPYKUHBI.

AHanu3 cuTyanuii, B KOTOPBIX HAOJIIOAAI0TCS
yrpyrue aepopmanuu, U UX OOBSICHEHHE O
HCIOJIb30BaHUEM 3aKoHa ['yka.

Pemienne 3agady ¢ MCHONIB30BAaHUEM 3aKOHA
['yka.

UccnenoBanue 3aBUCUMOCTHA CHJIbI TPECHMUS
CKOJIbKECHUS

OT CHUJIBI HOPMaJIbHOTO JTaBJICHUS

OO6cyxieHre pe3yIbTaTOB UCCIICOBAHMUS.




Onpenenenne  kod(puIMEeHTa  TPEHUS
CKOJIb)KeHUs1. I3MepeHue cuiibl TpeHUsI MOKOs

Pemenue 3agad ¢ ucnoiap3oBanueM (Gpopmyiibl
TUISL CUJIBI TPEHUS CKOJIBKEHUSI.

AHann3  JBWKEHHS TeJN  TOJNBKO MO/
NEeCTBHEM CHIIBI TSKECTU — CBOOOJHOTO
MaIcHUsI.

OObsicHEeHHEe HE3aBUCHUMOCTH  YCKOpPEHUS
CBOOOJHOrO NaJEHUS OT MacChl TeNa.

OneHka  BEIMYUHBI  CHJIBI  TATOTEHUS,
neiicTByromell Mexay AByMs Tenamu (s
[Pa3HBIX Macc).

AHann3 JBW)KEHUS HEOECHBIX Tell 10/
neiicTBuEM CHUTBI TATOTCHUS (g
VCTIOJIb30BaHUEM JTOTIOTHUTETTbHBIX
WCTOYHUKOB WH(OpMAIUN).




Pemenue 3amad ¢ MCMOIB30BAaHMEM 3aKOHA
BCEMHPHOTO TATOTEHUS U (OpMYJBl  UIs
pacuéra CHIIbI TSKECTH.

AHanu3 OpUTMHAJIBHOTO TEKCTa,
OIHCHIBAIOLIETO MPOSIBIICHUS 3aKOHA
BCEMHUPHOTO TATOTEHHS; BHITOJHEHHUE 33 JaHH
10 TEKCTY (CMBICTIOBOE UTEHHUE).

HabGmronenue u oOCyXJI€HHE ONBITOB 10
W3MEHEHHUI0O Beca Tela TMpPU YCKOPEHHOM
TIBYDKEHUH.

AHanu3 yCIOBUi BO3HUKHOBEHUSI
HEBECOMOCTH H MEPETPY3KH.

Pemenue 3agau Ha onpeseneHue Beca Tena B
Pa3IMYHBIX YCIOBHSX.

AHanu3 cui, JeHCTBYIOIIMX Ha  Telo,
nokosmieecss Ha ormope. OmnpeneneHne MeHTpa
TSOKECTH Pa3IMYHBIX TeJl




3aKOHBI
coxpanenus (10

1)

NMynsc — Tena.
3MmeHeHne
MMITYJIbCA.
120901371 1 S G 705158
3aKoH
COXpaHEHUS
MMITYJIbCA.
PeakTuBHOC
TIBHIKCHHE.
Mexanndeckast
paborta
MOIIIHOCTb.
Pabora
TSKECTH,
YIIpYToCTH,
TpEHUS.
DHEPTHH
paloThI.
IloTeHnmaabpHas
DHEpPrust  Tena,
[MOJHATOrO  Hajl
[MOBEPXHOCTHIO
3CMJIH.

)il

CHUJ]

CBs3b
"

[loTeHIManNLHasA

HaGnromenne u  0OCyXIE€HHE  OIBITOB,
JIEMOHCTPUPYIOIINX Tepeaavyy UMITyJIbca IMpu
B3aI/IMO[[€I>'ICTBI/IPI TCJI, 3aKOH COXpaHCHUS]
UMITyJIbCca TNPH  aOCOJIOTHO  YIPYroM U
HEYIIPYIOM B3aUMOJICHCTBUHU TEIL.

AHanu3 cUTyaluii B OKPYXAlOIeH KH3HHU ¢

K CIIOJIb30BAHHNEM 3aKOHa COXpPaHCHUS
HMITyJIbCA.
Pacno3naBanue SIBJICHUA PCAKTUBHOI'Q

NBUOKEHUsT B rnpupone M TexHuke (MC —
OuoJIOTHS ).

[IpuMmeHeHre 3aKOHa COXpPaHEHMsI UMITYJIbCa
Ul pacuéTa pe3yJIbTaTOB B3aUMOJIEHCTBUS TEll
(Ha mpuMepax HEYNpyroro B3auUMOJECHCTBUS,

YIIPYrOr0  LIEHTPAIbHOTO  B3aUMOJICHCTBUS
JIBYX OJIMHAKOBBIX T, OJHO W3 KOTOPBIX
HETIOJIBUXKHO).

Pemenue 3amau ¢ MCMOIB30BaHMEM 3aKOHA
COXpaHEHHS UM- ITyJIbCa.

Onpenenenue pabOThI CHIIBI YIPYTOCTH MpPH
noabEMe rpy3a C HCTIONIb30BaHUEM
HETOIBMXKHOTO U TTOABHYKHOT'O OJIOKOB.




SHEPIrusl CKATOU

MPY>KUHBI.
Kunerndeckas
SHEPIus.
Teopema
KHHETHYCCKOM
SHEPTUH.

0

3aKoH
COXpaHEHUS
MeXaHNIeCKOHN
SHEPTUU

N3mepenne MOLHOCTH.

N3mepenne NOTEHUIMAIBHOW 3HEPIUH
yIpyro 1e(popMHUpOBaHHON MPYKUHBI.

N3mepeHne KHHETHMYECKOW SHEpPIruH
Tesa 110 JUIMHE TOPMO3HOI'O IIyTH.

DKcrepuMeHTaIbHOE CpPaBHEHUE
W3MEHEHHUS MOTEHIMAIBHON M KMHETUYECKOH
SHEPTrUi Tejla NMPHU JABWKEHUU I10 HAKIOHHOW
IIJIOCKOCTH.

OKClepUMEHTaJIbHAs IPOBEPKaA 3aKOHA
COXpaHEHMsI MEXaHWYECKOW SHEPIHM NpHU




CBOOOJTHOM MaJICHUH.

[IpuMeHeHHEe  3aKOHA  COXpPaHEHWS
MEXaHUYECKOM  DHEpPruM I pacyéra
IIOTCHIMAIBHOM M KHHETUYECKOW DHEprui
Tena. PemieHne 3amad ¢ MCHOJIB30BaHUEM
3aKOHA COXPAHEHUS MEXAHUYECKON SJHEPIUH

Paznen 9. Mexanunueckue koneGaHus v BOJHBI (15 )

MexaHnueckue
koseOanus (7 u)

Konebare
JIBHOE
TIBHKCHUE.
OcHOBHBIE
XapaKTEPUCTUKU
KOJICOAHMIA:
[epuo/i, 4acToTa,
aAMILTUTY/1A.
MaTtemMaTH4ecKu
i U TPYKUHHBIN
MasTHHKH.
[IpeBpaiieHue

HaOmronenune KoJIeOaHuii s ()l
NMEHCTBHEM CHJI TSOKECTH W YIPY- TOCTH W
oOHapyKeHHe MOJOOHBIX  KojeOaHWW B
OKPYKaroIIeM MHUpE.

AHanu3 konebaHui rpy3a Ha HUTH U HA
npyxuHe. OnpejeieHne 4acTOThl KOJICOaHMH
MaTEeMaTHYECKOTO U MPY>KUHHOTO MAasITHUKOB.

HaOmronenne m OOBSICHEHUE SIBJICHUSA
pesonanca. MccremoBaHue  3aBHCHUMOCTH
meproja KojaeOaHWH ITOJABCIICHHOTO K HUTH
rpy3a OT JJIUHBI HUTH.

[TpoBepka HE3aBHCUMOCTH TEPUOJA

DHEPrUu npu

KojeOaHuil Tpy3a, MOABEIICHHOTO K JICHTE, OT|




KojeOaTebHOM Macchl Tpy3a. HaOmrogenwe U 0OCYKICHHE
JIBYDKEHUMU. OIBITOB, JIEMOHCTPUPYIOUIMX 3aBUCUMOCTH
3aryxaro |[neproaa KojeOaHUH Npy>KUHHOTO MasiTHUKA OT]
1€ KoJeOaHus. [MacChl Ipy3a U )KECTKOCTU IPYKUHBI.
BbIHYX/ICHHBIC IIpuMeHeHHEe  MaTeMaTH4ecKoro W
KoJIe0aHuUs. [PY>KUHHOTO MasiTHUKOB
Pezonanc B KauyecTBe MOJENEH IS ONHCAHUS
KoJle0aHUH B OKPYXKAIOILEM MHUPE.
Pemrenue 3ajad, CBSI3aHHBIX C
BBIUMCIICHUEM  WJIM  OLEHKOW  YacTOTBH]
(mepuoja) KosreOaHui.
Mexanunueckue |CBoiicTBa OOHapyXeHHe U aHaJu3 BOJHOBBIX
BOJTHBL. 3BYK MEXaHUYECKUX |[SBICHUH B OKPYKAIOIIEeM MHUPE.

(8 1) BOJIH. JlnnHa HaGnronenue pacrnpocTpaHEHUs]
BOJTHBI. MPOIOJBHBIX H MTOTIEPEYHBIX BOJH (Ha MOJIEIH
MexaHnueckue [ OOHapy)KeHHE aHaJOIMYHBIX BHMJIOB BOJH B
BOJIHBI BIpUpOJie (3BYK, BOJSHBIE BOJIHBI).

TBEPIIOM  Tede, Bbruucnenue JUIMHBI BOJHBI U CKOPOCTH
CeiCMHUYECKHEe |[pacIpOCTPaHEHUS 3BYKOBBIX BOJH.

BOJIHBI. DKcIepuMEeHTalbHOE OTIpeJIeNIeHug
3BYK.  pOMKOCTHIpaHHIl  9acTOTHI  CJBIIIAMBIX  3BYKOBBIX]
3ByKa KoJIeOaHu.

1 BBICOTA TOHA. HaOnroneHne 3aBUCHMMOCTH  BBICOTHI

OTtpaxkeHue

3BYKa OT YaCTOThI (B TOM 4YHCJIC C




3BYKa.
Wubpas3Byk
yIBTpa- 3ByK

HCII0JIb30BAHUEM
WHCTPYMEHTOB).

HaOnronenne m 0OOBSCHEHUE SBJICHUSA
AKyCTHUYECKOTO pe30HAaHCa.

Ananus OPUTHHAIILHOTO TEKCTA,
MMOCBSIIIEHHOTO HCIIOJIB30BAHUIO 3BYKa (MM
yIbTPa3ByKa) B  TEXHUKE  (3XOJOKaIus,
yIBTPA3BYK B MEIUIIMHE W JIP.); BBITOJHEHUQ
3aJJaHMIA TI0 TEKCTY (CMBICIIOBOE YTCHHE)

MY3bIKAJIbHBIX

Pasnen 10.

DNEeKTPOMarHUTHOE MOJI€ U 3JIEKTPOMarHUTHBIE BOJIHBI (8 1)

ONeKTpOMarHuT
HOE noJse 7
IIEKTPOMAarHUTHBI
e BOJTHBI (6 1)

DIEeKTpO
MarHuTHOE TOJIE.
DJIEKTPOMArHuT

HBIC BOJIHEI.

ITocTpoenue paccyXJIeHUH,
000CHOBBIBAIOIINX B3alMOCBSI3H
DJICKTPUICCKOI'0 1 MArHUTHOT'O TTOJIEH.




CBoiicTBa
HIIEKTPOMArHUTH
bIX BOJIH. Illkama
PIIEKTPOMArHUTH
BIX BOJIH.
Hcnonn3oBanne
PIEKTPOMArHUTH
BIX BOJH  JUIS
COTOBOM CBSI3H.

DneKkTpo
MarHuTHAas
Mpupoja CBeTa.
CKOpOCTh CBeTA.

BomoBsl
€ CBOICTBa CBETa

DKClepUMEHTAIBHOE H3y4YECHUE
CBOWCTB DJIEKTPOMArHUTHBIX BOJH (B TOM
YKCJIE C TOMOIIBIO MOOUITBHOTO TeedoHa).

AHanmu3  pEHTTEHOBCKUX  CHHUMKOB
YeJI0OBEUYECKOI0 OpraHu3Ma.

AHamm3  TEKCTOB,  OIMCHIBAIOIIHX
[POSIBIICHUS JIEKTPOMArHUTHOTO U3ITyYEHUS B
NpUPOJIC: JKUBBIE OPTaHU3MBI, H3IIyUCHHUS]
HEOECHBIX TeJ (CMBICJIOBOE UTEHUE).

Pacnio3snaBanne M aHanM3 pa3IMYHBIX
MPUMEHEHUH DJIEKTPOMArHUTHBIX BOJH B
TEXHUKE.

Pemenne 3amay ¢ HCHOJIB30BaHUEM
dopMyn UIT CKOPOCTH 3JIEKTPOMAarHUTHBIX
BOJIH, JJIMHBI BOJHBI M YaCTOTHI CBETa




LS

Paznen 11. CetoBsie siBiieHus (15 1)

3aKOoHEBI
[pacrpocTpaHeHu
s1 cBeTa (6 1)

Hctounnku
ceera. JlydeBas
MoOJieJlb  CBeTa.
[ IpsimonnHeiHOE
pacripocTpaHEeHU
e CcBeTa.
3aTMEHUS
Connua u JIyHsl.
OTpaxeHue
ceera. Ilmockoe
3epKano. 3aKoH
OTpaKEHUs
CBeTa.
[Ipenomienue
CBeTa. 3akoH
MPEIOMIIEHUS
CBeTa.

[TonHoe
BHYTPCHHEE
OTpa’KEHUE
CBETa.
Hcnonb3oBanne

Habmonenue OIIBITOB,
IEMOHCTPHUPYIOLIUX SBJICHUE
[PSIMOJIMHEMHOIO  PaclpoOCTpaHEHUs]  CBETA
(BO3HUKHOBEHME TEHM U IONy- TEHHU), U HUX
HHTCpIIpCTalsaA C HCIIOJIb30BAHUCM ITOHATHSA
CBETOBOIO Jy4a.

OOvbsicHeHne u MOJEIINPOBAHNE
COJIHEYHOI'O ¥ JIYHHOT'O 3aTMEHMH.

WccnenoBanne  3aBUCHMOCTH  YIUia

OTpaXKeHHsI CBETOBOTO JIy4a OT yIJia MaJeHHUs.

N3ydyenne CcBOWCTB W300pakeHUS B
MI0CKOM 3epKaie. Habmonenne u o0bsicCHeHHE
ONBITOB MO TMOJYYEHUI0 H300paXKeHU B
BOTHYTOM H BBIMTYKIIOM 3epKanax,|
HaOmronenne W OOBSCHEHHE ONBITOB 110
MPETOMIICHUIO




BHYTPEHHETO

CBCTAa HA I'paHUIIC PA3JIMYHBIX CPEA, B TOM

OTpaKEHHUS BYMCJIE OIBITOB C IIOJHBIM BHYTPEHHUM
ONTUYECKUX oTpakeHHeM. VccnenoBaHue 3aBUCUMOCTH YIJIa
CBETOBOJAX [IPEJIOMJICHUS OT yrja NaJeHUsl CBETOBOIO J1yua
Ha IPaHULIE «BO3yX—CTEKIION.
PacniosnaBaHue sIBIEHUH OTpaKeHUS U
[PEJIOMJIEHUS] CBETa B IOBCEIHEBHOW >KU3HU
AHaiau3 U OOBACHEHHUE SIBJICHUS ONTUYECKOIr(
MUpaxa.
Pemenne 3agauy ¢ UCHOJB30BaHUEM
3aKOHOB OTPa)KEHHsI U MPEJIOMIICHHSI CBETa
JInusel ¥ Jlun3sa, xox [Tony4yenune H300pa)keHUH € TMOMOIUIBIY
ONTUYECKUE Jyded B JIMH3E.[COOMPAOIICH U pacCenBaroeH JIHH3.
npubopsl (6 1) OnTuueckas Onpenenenre (OKYCHOrO pacCTOSIHUS U
cucreMa. ONTUYECKOM CUJIBI COOMPAIOILIEH JTUH3BI.
OnTnueckue AHanu3  ycTpoiicTBA W NPHUHLMIIA
npuOOopBI: NEHCTBUSL HEKOTOPBIX ONTHYECKUX TNPUOOPOB]
¢doroanmapar, |hoToamnmapara, MUKpOCKOIIA, TEIECKOIa
MHUKPOCKOII (MC — Ouomnorus, acTpOHOMHUS).
u TEJECKOIIL. AHanu3  sgBJIEHUN  ONUM30PYKOCTH U
['na3 KaKJ1aTbHO30PKOCTH, NPUHLHUIA JEUCTBUS OYKOB
onTHYeCcKas (MC — Guosnorusi)
cucrema.

bimsopykocTs




n
JaJIbHO30PKOCT
b

Pazioxen
e Oeloro CBeTq
B criekTp (3 4)

Paznoxxenue
0eJIoro cBeTa

B CIIeKTp. ONbITH
Hrrotona.
CroxeHne
CIIEKTPATBHBIX
[IBETOB.
/Tucniepcus csera

HaGnronenne mo pasiioxeHuto 0esorg
cBera B crekTp. HaOmionenue u 0OBSICHEHHE
OMBITOB IO TMOJYYCHHUIO O€loro cBera mpH
CJIOKCHHH CBETa PA3HBIX IIBETOB.

[IpoBeneHne U OOBSACHEHHE OMBITOB IO
BOCTIPUATHIO I[[BETA TMPEAMETOB TIPH WX
HAOMIOJICHUU  4Yepe3  [BETOBbIE  (PUIBTPHI
(LIBETHBIE OYKH)

Paznen 12. KBanToBble siBnenus (17 u)
Vcnyckanne  pONBITHI O6cyxnenue nenu onsiToB Pezepdopna
[OTJIOIEHHE Pezepdopma MO  HCCIENOBAHUIO  aTOMOB,  BBIJBH)KEHUE

cBeTa aToMoM (4

[JIaHCTapHasa
MOJCIIb aToMa.

)

TUIIOTE3 O BO3MOXKHBIX pPE3yJibTaTax




Monenb  aToMa OIIBITOB B 3aBUCUMOCTH 0Tl
bopa. [IPEATIOIaracMoro CTpOEHUs aTOMOB,
Vcnyckanve — uGOpMylIHpOBaHHE BBIBOJIOB M3 PE3YyJIbTaTOB
[IOTJIOLEHUE OTIBITOB.
CBETa  aTOMOM., OO6cyxaeHue MPOTUBOPEUHUH
KBaHTBI. [JIAHETAPHOM MOJIENIA aTOMa
JIuneituarsie U OCHOBaHMHU Juisi runore3sl bopa o
CHEKTPhI CTallMOHAPHBIX OPOUTAX AIEKTPOHOB.
Habmroienne CIjiomHbpIX U JTUHEHYATHIX]
CHEKTPOB H3JIYYCHHUS Pa3IMYHBIX BEIECTB,
OObsCHEeHUE IMHEHYAThIX CIIEKTPOB U3ITyYCHUS
CrtpoeHne PanoakTMBHOCTS. OOcyxaeHne BO3MOXKHBIX THIIOTE3
aromHoro  sgpalAnbda-, 0eTa- U |Monensax crpoenus sapa. OnpeneneHue cocTapa
(6 9) ramma- siep 1O 3aJaHHBIM MAacCOBBIM U 3apsIOBBIM
W3IIy4EHUS. YUCIaM U TIO TIOJOKEHUIO B TMEPUOIUYECKOMN
Crpoenue cucteme eMeHToB (MC — xummus).
aTOMHOTO  sgApa. AHan3 U3MEHEHHS COCTaBa sipa U €ro
HyxkonHast MOJIOKEHUSA B TMEPUOJUYECKOM CHUCTEME TIpH
MOJICIIb a-paaroakTuBHOCTH (MC — xumus).
dTOMHOT'O  Aapa. HccnenoBanue TPEKOB  a-4acTULl 10
H30TOmBLI. rotoBelM  (potorpapussm. OOHapyxkeHue ¥
PaguoakTuBHBIE N3MCPCHHUEC paJHuallMOHHOI'O (I)OHa C MOMOUIBIO
[IPEBPAIICHUA.  |1O3MMETpa, OILICHKA €0 MHTCHCHUBHOCTH.

[Tepuon

AHanu3 OMOJIOTHYCCKMX H3MCHCHHI,




rnoJjypacnaja.
HecTBus
paJOaKTUBHBIX
M3JIy4CHUN  HA
JKVBBIC
OpraHu3Mbl

MIPOUCXOSIIUX MO/ ACHUCTBUEM PATUOAKTHBHBIX
m3nydeHuit (MC — Ouomnorus). Mcnonb3oBaHug
pPaIuOaKTUBHBIX U3NydeHuil B menunune (MC
— Ouoorus)

Snepusie
peakmyu (7 4)

SAnepHbie
peakuuu. 3aKOHb]
COXpaHEHUs
3apsJ0BOTrO

Pemenne 3amad ¢ HCIOJIB30BaHHEM
3daKOHOB COXpPAaHCHHA MACCOBBIX U 3apAdO0BbIX
YHCCII Ha OIMPCACIICHUC PE3YIbTAaTOB

u
MacCOBOIO
qrices. DHEePrus
CBSI3M aTOMHBIX
siIep. CBsi3b
MacChbl u
SHEPTHUH.
Peakuuu cuHTe3a
U JeNeHus siiep.

HcTounuk
)it SHEPTUHU
CounHia u 3BE31I.

Snepnas

SIIEPHBIX PEaKIUi; aHAIN3 BO3MOXKHOCTH
MJTH HEBO3MOXKHOCTH SIIEPHON PEaKIiu.
OueHka DdHEPrUM  CBA3UM  sAep €
MCIIONIb30BaHKEM (OpMYIIbl DIHIITEHHA.
OO6cyxnenue MEPCTICKTUB
MCIIONIb30BaHUsl YIIPABISIEMOTO TEPMOSIEPHOTO
CHHTE3a.

Ob6cyxnaeHune MIPEUMYIIECTB U
PKOJIOTHYECKUX MPOOJIeM, CBI3aHHBIX C SICPHON
pHepreTrkoit (MC — aKonorus)

SHEPreTHKa




[ToBTOpHTENTEHO-0000IIArOIIHI MOYITH (9 1)

CucreMaTu3anus

it 000011IEHNE
[IPEIMETHOTO
COJIepKaHUs
OIIBITA

eI TENHLHOCTH,

U

PUOOPETEHHOTO
NpU  U3YYCHUU
BCETO Kypca
(bu3uKu

O0600111IEHE
COJICPXKAHHUS
KaXK0TO
OCHOBHBIX
pa3aeiion

n3

Kypcal
(bu3nKH:
MEXaHUYECKHUE,
TEILJIOBEIC,
DIICKTPOMATrHUTHBI
c, KBaHTOBBIE]
SIBJICHHS.
Hayunsiii metos
MMO3HAHUSA M €rov
peanu3ainus B3gko
(bu3nyecKux
MCCJICIOBAHUSIX.
CBs13p (pu3uKH u
COBPEMEHHBIX
TEXHOJIOTHI
o0yacTu mepeaavu
nH(pOpMaIuy,
DHEPTeTHKeE,

Brimonnenue y4eOHBIX 3aJIaHNH,
TPeOYIOIIMX JEMOHCTPAIUU KOMITETEHTHOCTEH,
XapaKTEPHU3YIOIINX €CTECTBEHHOHAYYHYIO
FPaMOTHOCTb: MIPUMEHEHUS MOJTYYCHHBIX
BHAHUU I HAYYHOTO OOBSICHEHHS (PU3NUECKUX

SABJICHUW B  OKpYXKalUEd  IpUpPOAE U

HOBCCILHCBHOﬁ KHN3HHU, a TaKXC BBbIIBIICHUA
(bU3MYEeCKUX  OCHOB  psla  COBPEMEHHBIX
TEXHOJIOTHIA; IpUMEHEHHUs OCBOEHHBIX
PKCIIEPUMEHTAIBHBIX YMEHUU 115
[UCCIIEIOBaHUsI (PU3UUYECKHUX SIBIICHUM, B TOM|
cji€ JJIs IPOBEPKU THUIIOTE3 U BbBIABICHUS]
HOMEPHOCTEMN.

Pemenne pacu€THBIX 3a/1a4, B TOM 4HCIIE

MMpcaIojJararomux MCIoJIb30BaHUC (1)I/ISI/I‘~IGCKOI\/'I
MOACIM W OCHOBAHHBIX Ha COJACPKAHHU

gPA3THHHBIX PA3NIENoB Kypea ¢bu3nKH.

BremonHenne n 3aluTa I'pyHIIIOBbIX HIIH
WHIUBUAYAJIBHBIX IIPOEKTOB, CBA3aHHBIX ¢
coJiep;kaHueM Kypca GU3HKU

TpaHCIIopTe
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