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Pabouas mnporpamma mo ¢u3MKEe Ha YypPOBHE OCHOBHOI'O
oOmero o0pa3oBaHWsS COCTaBJICHa HAa OCHOBE TIOJOXKCHUH U
TpeOOBaHUH K pe3ylibTaTaM OCBOCHHS Ha 6a30BOM YPOBHE OCHOBHOM
00pa3oBaTeNFHON MPOrpaMMBbI, TPEICTaBICHHBIX B DenepaibHOM
rOCYJapCTBEHHOM 00pa30BaTEIbHOM CTAaHAApPTEe OCHOBHOTO OOIEro
obopazoBanus (OPI'OC OO0O), a Takxke ¢ yuérom IlpumepHoi
nporpamMMmbl BocniuTanus W KoHIenuuu mnpenojaBaHus y4eOHOTO
npeamera  «®duszmkay B 00pa3oBaTENBHBIX  OpPTaHU3AIMIX
Poccuiickoi denepanuu, peanu3yronmx OCHOBHBIE
001eo0pa3oBaTesbHbIE TPOTPAMMBI

[NOACHUTEJIBHAA 3AITMCKA

Conepxanue IlporpamMbl HampaBieHO Ha (OPMHPOBAHUE
€CTeCTBEHHO-HAYYHOW T'PAMOTHOCTH YYalIMXCS W OpPTaHU3aLUI0
u3yueHHs: GU3UKU Ha JIeATeIbHOCTHON OCHOBE. B Hell yuuThIBaIOTCS
BO3MOYKHOCTH TIpenMeTa B peanu3anuu tpedoanuiit ®I'OC 000
IUIAHUPYEMbIM JIMYHOCTHBIM W METalpeAMETHBIM pe3yibTaTaM
00y4eHHs, a TaKKe MEXKIIPEIMETHBIE CBS3H €CTECTBEHHO-HAYUHBIX
y4eOHBIX MPEAMETOB HAa YPOBHE OCHOBHOT'O 0011eT0 00pa30BaHuUs

B mporpamme ompenensrorcs OCHOBHBIE ILEIH HW3YYCHUS
(¢u3uKN Ha ypOBHE OCHOBHOT'O 00Ilero o0pa3oBaHus, MIIaHUPYEMbIe
pe3yIbTaThI OCBOCHHS Kypca bu3nku: JMYHOCTHBIE,
MeTarnpeIMeTHbIE, IpeMeTHbIE (Ha 6a30BOM YpOBHE)

[Iporpamma  ycTaHaBIMBaeT pacrpenesiieHue  y4eOHOro
MaTepuaia Io TrojaM oO0ydeHus (IO KjaccaM), Mpeularaer
MOCJICIOBATEIPHOCTh W3YYSHHsI TEM, OCHOBAHHYIO Ha JIOTHKE
pa3sBUTHS TNPEAMETHOIO COJIEpXKaHWsl M y4yé€re BO3PACTHBIX
0COOEHHOCTEH ydaluxcs, a TakKe TeMaTHYeCKOe IIIaHUPOBAaHUE C
yKa3aHHMEM KOJHMYECTBAa YacOB Ha HU3yYeHHE KaXJIOW TeMbl H
XapaKTePUCTUKON y4eOHOM NeATeNbHOCTH yJallluXcsl, peannu3yeMoi
IIPU U3YYEHHUH ITHX TEM.

IIpu paspaboTke pabouell mporpaMMbl B TeMaTHUECKOM
IUIAHUPOBAaHUM  MOTYT  OBITh 1O  HEOOXOAMMOCTH  YUYTEHBI
BO3MOKHOCTH  HCTIOJB30BaHUSI  JJEKTPOHHBIX  (IU(PPOBHIX)
00pa3oBaTENbHBIX PECYPCOB, SBISIOMIUXCS y4eOHO-METOIMUECKUMHU
MatepuagaMu  (MyJbTUMEIUIHBIE NPOrPaMMBbl,  AJIEKTPOHHbBIE
Y4eOHMKH U 3aJJaYHUKH, 3JIEKTPOHHBIE OMOIMOTEKH, BUPTYyaIbHbIC
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nabopaTopuM, WIPOBBIE MPOrpaMMbl, KOJUICKIMHM IHU(POBBIX
00pa3oBaTeNbHBIX  PECYPCOB), PEATM3YIOMIMX  JAHIAKTHYCCKHE
Bo3moxkHoctu  UMKT, coxmepkaHue  KOTOPBIX  COOTBETCTBYET
3aKOHOAATENIHCTBY 00 00pa30BaHUU.

Pabouas nporpamMma He CKOBBIBAET TBOPUECKYIO HHUIIMATHUBY
yuyuTerae W TNpeAoCTaBiIsieT BO3MOXKHOCTH Ui peau3aluu
Pa3IMYHBIX METOJUYECKUX MOAXO0JI0B K MPENOoIaBaHUI0 (PU3UKHU MIPU
YCIIOBUU COXpaHEHUs 00s13aTeNIbHOM YacTH COJepKaHUs Kypca

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEJIMETA
«OU3NKA»

Kypc buzuKu — CUCTEMOOOpa3yIOIIHii IS
€CTECTBEHHO-HAYYHbIX y4eOHBIX IIPEIMETOB, HOCKOJIbKY
¢dbu3nyeckue 3aKOHBI JIEKaT B OCHOBE IIPOIECCOB M SIBJICHHIA,
M3y4aeMbIX XHMHEH, OWOJOTHel, acTpoHOMHEH U (QHU3HUECKON
reorpaduei. @u3nka — 3TO MPEAMET, KOTOPBI HE TOJIBKO BHOCHUT
OCHOBHOM BKJIaJl B €CTECTBEHHO-HAay4yHYI0 KapTUHY MHpa, HO U
MpeocTaBiseT Haubonee sCHble 00pa3lbl MPUMEHEHUS HAyYHOTO
METOJ1a TO3HAHUS, T. €. c11oco0a MOJy4YeHHUsI JOCTOBEPHBIX 3HAHUI O
mupe. Haxonen, ¢usumka — 3TO mpeamer, KOTOPBIH Hapsdy ¢
JIPYTHMHU €CTECTBEHHO-HAyUYHBIMH IpeIMeTaMu JaéT LIKOJIbHUKaM
IpeJCTaBIeHUE 00 YBJIEKATEJIbHOCTH HAYYHOTO HCCIEIOBaHMUA M
PaZloCTH CaMOCTOSATEIBHOIO OTKPBITUS HOBOT'O 3HAHUS.

Opna w3 TmIaBHBIX 3a1ad  (usmyeckoro oOpa3oBaHUS B
CTpYKType o0mero o0Opa3oBaHUs COCTOMT B (POpMUPOBAHUU
€CTECTBEHHO-HAYYHOM I'PaMOTHOCTH U HHTEpECa K HAYKE Y OCHOBHOM
Macchl 00ydYaroIIUXCs, KOTOpble B AajibHEHIIeM OyayT 3aHSATHl B
caMbIX pa3HOOOpa3HbBIX cdepax nesrenbHocTH. Ho, He MeHee
BaYKHOM 3a7aueil sSBIISETCS BBISBJICHHE M MOJrOTOBKA TaJaHTIMBBIX
MOJIOJBIX JIIOJIEH Ul MPOJODKEHUS 00pa3oBaHUs M JalbHEHIIen
PO eCCHOHAIBHON JEATETHFHOCTH B 00JIACTH €CTECTBEHHO-HAYYHBIX
UCCIIEIOBAaHUM M CO3JaHMM HOBBIX TexHosornid  CoryacHo
NPUHATOMY B  MEXKIYHApOJHOM COOOIIECTBE  ONPEACTICHHIO,
«EcTecTBeHHO-Hay4YHasi TPaMOTHOCTh — ATO CIIOCOOHOCTh YEIOBEKa
3aHUMaTh AKTUBHYIO TPAXKJAHCKYIO IO3MIHUI0 TIO OOIIECTBEHHO
3HAYUMBIM BOTIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HAYKAMH, U €TO



FOTOBHOCTh ~ MHTEPECOBATHCS  €CTECTBEHHO-HAYYHBIMH  UJCSIMU
Hayyno rpamMOTHBI  4Ye€lIOBEK CTPEMHUTCS  y4acTBOBATh B
apryMEHTUPOBAHHOM OOCYXKIEHUH TPOOJIeM, OTHOCSIIUXCS K
€CTECTBEHHBIM HayKaM W TEXHOJOTHSIM, 4YTO TpeOyeT OT Hero
CHEAYIOUIUX KOMIIETEHTHOCTEM

—HAay4HO OOBSICHSTD SBJICHHUS,

—OIICHUBAaTh W  TMOHUMATh  OCOOCHHOCTH  HAy4YHOIO
UCCIIEI0BaHMS,

—UMHTEPNPETUPOBATh JAHHBIE M MCIOJIB30BaTh HAYUYHBIC
JI0KA3aTeNIbCTBA JIJIsl OJIyYE€HHS BHIBOJIOB

Nzyuenue ¢usuku cnmocoOHO BHECTHU PEIIAIOIINI BKJIAJT B
(hopMUpOBaHNE €CTECTBEHHO-HAYYHOU I'PAMOTHOCTH O0YYarOIINXCS.

HEJIN U3YYEHUSA YYEBHOI'O ITPEJIMETA «®U3UKA»

Lemn w3ydeHuss (QU3UKA Ha YPOBHE OCHOBHOTO OOIIETO
oOpasoBaHusl onpezaeiacHbl B KoHIenuu npernogaBanus y4eOHOTO
npeamera.

«®Du3uka» B 00pa30BaTEIIbHBIX OpraHu3alusx Poccuiickoi
denepanun, peaqu3yIOMIUX OCHOBHBIE 00IIe00pa3oBaTebHbIC
MpOrpaMMBbl, yTBepkAEHHOHN pemieHneM Komnernn MunucrepcTa
npocBenieHus: Poccuiickoit denepanuu, MpOTOKOJI OT 3 1exalps
2019r Ne ITK-4BH.

Henu nzydyenus Gpusnku:

—TpuoOpeTeHne WHTEpeca U CTPeMIICHUS 00ydJaroIuxcs K
HAyYHOMY U3YYCHUIO MPHUPOIBI, PA3BUTHE WX MHTCIUICKTYAIbHBIX H
TBOPYECKHUX CIIOCOOHOCTEH;

—pa3BUTHE MPEICTABICHU O HAYIHOM METOJIC TIO3HAHUS U
(dbopMUpOBaHHE HCCIEAOBATEIHCKOTO OTHOIICHHUS K OKPYKAIOIIUM
SIBIICHHISIM;

—hopMupoBaHEe HAYYHOTO MHUPOBO33PEHUS KaK pe3ysIbTara
W3YYCHHUS] OCHOB CTPOEHUS MaTepuu U (PyHIAMEHTAIBHBIX 3aKOHOB
buznky;

—dopMupoBaHue TMpEACTaBICHUA O ponu (GU3UKK IS
Pa3BHUTHS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHH;

—pa3BHUTHE NPEJCTABICHUN O BO3MOXHBIX cdepax Oymymiei
npodeccCHOHABHON ~ NIEeATENhbHOCTH, CBSI3aHHOW ¢ (DU3UKOIA,
MOJrOTOBKA K JaJlbHEHImeMy OOYYeHHI0O B OSTOM HAaIlpaBICHUHU
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JIOCTIKEHHEe OSTHX ILeJied Ha YpOBHE OCHOBHOTO  OOILEro
o0Opa3oBaHMs 00eCIIeYnBACTCS PEIICHUEM CIICTYIONINX 3a/1a4:

—IIpHOOpETeHNE 3HAHUI O TUCKPETHOM CTPOCHUU BEILECTBA,
O MEXaHWYECKUX, TEIUIOBBIX, OJCKTPUYECKUX, MArHUTHBIX U
KBAHTOBBIX SABJICHUAX,

—npuoOpeTeHne  yMEHMH  ONMWCHIBAaTH M OOBSICHATH
(1)I/I3I/I‘ICCKI/IG SABJICHUS C UCITIO0JIBb30BAHUEM IMOJTYYCHHBIX 3HaHPII>i;

—OCBOGHHE METOJIOB PEIICHUs MPOCTEHIINX pPacYETHBIX
3aja4 C HCIIOJIb30BAaHHEM (DU3MYECKHX MOJENe, TBOPYECKHX H
MPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4;

—pPa3BUTHUC YMGHI/Iﬁ Ha6JHOIlaTI) MNPpUPOAHBIC ABJICHUA U
BBITIOJIHATH OIIBITHI, JAOOpaTOpHBIE pabOTHI M IKCIIEPUMEHTAIBHBIC
MCCIICIOBAHMS C UCIIOJIb30BAaHIEM N3MEPUTEIBHBIX TIPHOOPOB;

—O0CBOEHHUE PUEMOB PabOTHI ¢ HHpOPMAaLEel (U3NIECKOTO
coZiep KaHusl, BKITIOUasi MH(POPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSIX
(bU3MKK; aHATM3 U KPUTHYECKOE OLIEHMBAHUE WH(POPMAIIUH;

—3HaKOMCTBO co chepamu npoecCHOHATEHON
NEATENIHOCTH, CBS3aHHBIMH C (U3UKOW, W  COBPEMEHHBIMH
TEXHOJIOTHUAMU, OCHOBAHHBIMHU HAa JOCTHXXCHUAX (1)H3H‘ICCKOI7[ HAayKHn

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

B cootrBerctBun ¢ ®I'OC OOO ¢usuka sBasercs
00s3aTeNbHBIM ~ NPEIMETOM Ha YpPOBHE OCHOBHOIO  OOILEro
oOpazoBanus. [lanHas mporpaMma mpeaycCMaTpUBAET H3YYCHUE
¢u3uku Ha 6a30BOM ypoBHE B 00bEMe 238 4 3a Tpu roja oOydeHus
o 2 4 B Heero B 7 ¥ 8 KijlaccaX ¥ o 3 4 B Henelo B 9 kiacce. B
TEMaTUYEeCKOM IUIAHWPOBAaHUM JJisi 7 U § KIAacCcoB IpearosaraeTcs
pe3epB BpeMEHH, KOTOPBIH YYUTENb MOKET UCIIOIB30BATh IO CBOEMY
YCMOTpPEHHIO, a B 9 KJ1acce — MOBTOPUTETBHO-0000IAIOIINI MOTYTb

COAEPXAHME YYEBHOI'O ITPEJJMETA «®U3UKA»

7 kmacc
Paznen 1. ®usnka u €€ poab B IO3HAHUH OKPYKAIOIIET0 MUPA

®usuka — Hayka O Ipupoje SIBieHHs NPUPOIbI (MCl)

Dusnyeckue SBICHUSA: MEXAHUYECKUE, TEIUIOBBIC, DJICKTPUYECKHUE,
MarHUTHBIE, CBETOBBIE, 3BYKOBBIC
8



Ouznyeckue BenuuuHbl M3mepenue (U3MUECKUX BEIHYUH.



@usnueckue npudops! Ilorpemnocts u3MepeHuit MexayHapoaHas
CUCTEMA CAVHMII.

Kak ¢u3uka u qpyrue ecTecTBEHHbIE HAYKH N3Y4alOT IPHPOTY
EcrecTBeHHO-HayuHBI METOJ NIO3HAHUS: HAOJIIOEHHUE, IOCTAHOBKA
Hay4HOI'O0 BOIIPOCA, BBIIABW)KCHUE THUIIOTE3, OSKCIEPUMEHT I10
IIPOBEpPKE IMII0Te3, 00bACHEHHE Hab0qaeMoro siBiieHus. Onucanue
(U3NYECKUX SIBICHUH C TTOMOLIBIO MOAETICH.

JleMoHcTpanuu

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

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

JlaGopaTopHbIie pabOTHI 1 OIIBITHIZ

1 Ompenenenrie 1EHBI ACICHUS IIKAIBI H3MEPUTEIHLHOTO
npudopa

2 V3mepenue pacCTosSTHAN

3 U3mepenue o0bEMa )XKUJIKOCTH B TBEPIOTO Tela

4 OnpeneneHue pa3MepoB MaJIbIX Tell

5.M3Mepenue Temmeparypbl IMpU TMOMOUIM KUIKOCTHOTO
TEPMOMETPA U JTATIYNKA TEMITePaTypPhl

6 IlpoBenmeHnue wuccleqOBaHUS TIO TIPOBEPKE THUIOTE3BI:
MANbHOCTh TMOJETA IIApUKa, IYHIEHHOTO TOPU30HTAIBHO, TEM
0oJbIIe, 4eM OOJIbIIe BHICOTA ITyCKa

Paznen 2. [lepBoHauabHBIE CBEACHUS O CTPOSHUU BEIICCTBA

CrpoeHue BemiecTBa: aTOMbl U MOJEKYJbl, UX pa3Mephl
OMbITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOSHUE BEIIECTBA

JIBrxkeHue yactull BemiecTBa CBSI3b CKOPOCTH JBUKEHUS
yacTull C TeMmmneparypoil bpoyHoBckoe nBwxkenue, auddysus
B3auMopeiicTBre yacTHI] BEUIECTBA: IPUTSKEHUE U OTTATIKUBAHUE

ArperaTtHble  COCTOSIHMSI ~ BEILECTBA: CTPOEHUE Ta3oB,
KUIKOCTEN U TBEPABIX (KPUCTAUTMUECKHX ) TeT B3anMocBsI3bp MEX Ty
CBOMCTBaMM BELIECTB B pA3HBIX arperatHbIX COCTOSHUSAX U HX
ATOMHO-MOJICKYJIIPHBIM ~ cTpoeHneM (OcCOOEHHOCTH —arperaTHBIX
COCTOSIHUM BOJBI.

JleMoHCTpanuu

1 HaGmronenne OpOYHOBCKOTO JABUKEHUS

2 HaOmronenue muddysnu
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3 HabGuroienue siBieHui, 00bACHIIOIMIMUXCS TPUTSHKEHUEM HITH
OTTaJIKMBAaHUEM YaCTHUI] BEILECTBA

JIaboparopHbie pabOTHI ¥ OIBITHI

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

2 OnbIThl IO HAOIOIEHHIO TEIUIOBOIO PACIINPEHUS Ta30B

3 OnbITEl O OOHAPYXKEHUIO ACUCTBUS CHJI MOJEKYJISPHOTO
IIPUTSHKCHUS

Paznen 3. JIBrokeHre U B3aMMOJICHCTBUE TEJI

Mexanunueckoe ABHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE
neuxeHue. Ckopoctb. CpenHsAs CKOPOCTh IIPU HEPABHOMEPHOM
IBUKEHUU. Pacy€r myTu u BpeMeHU JBUKECHHUS.

SIBnenue uHepuuu. 3aKoH HHepUuHU. B3aumopelicTBue Ten
KaK [IPUYMHA U3MEHEHHs CKOPOCTH JIBMKEHUs Tel. Macca kak Mepa
uHepTHOCTH Tena. IlnoTtHocTh BemecTBa. CBSI3b IJIOTHOCTU C
KOJINYECTBOM MOJIEKYJI B eluHUIIe 00bEMA BEIIECTBA.

Cuna xak xapakTepucTuka B3aumojeictBus Ttein. Cuiia
ynpyroctu u 3akoH [I'yka. M3mepeHue cuiapl ¢ IIOMOIIBIO
JUHAMOMeETpa. SIBeHue TATOTeHUs U cuiia TskecTH. Cuila TShKeCTH
Ha Jpyrux miaa"erax (MC). Bec rena. HeBecomoct.s Crnoxxenue cui,
HaIpaBJIEHHBIX MO OJHOW mpsiMoii. PaBHOxelcTBy0mas cuna. Cuna
TpeHus. TpeHue CKoNbKEHUs U TpeHUe MoKos. TpeHue B mpupoie nu
texHuke (MC).

JlemoHCcTpanuu

1 HabmtoieHne MexaHu4ecKoro JBMKEHUS Tea

2 U3mepeHue CKOpOCTH MNPSMOJIMHEWHOTO JBHXKEHMS

3 HaOnromeHue siBICHUS HHEPIIAU

4 HabmiozieHne M3MEHEHHsI CKOPOCTH TPU B3aHUMOJECHCTBHH

Tel
5 CpaBHeHHE Macc 10 B3aUMOACHCTBHUIO TEJ
6 CnoxeHue cuil, HalpaBJICHHBIX 110 OJHOM MpAMO

11



o o1~

JIaboparopHbie pabOTHI ¥ OIBITHI

1 Onpenenenre CKOPOCTH PABHOMEPHOTO ABUKEHUS (IIapHKa
B )KMJKOCTH, MOJEIH JIEKTPUIECKOTO aBTOMOOUJISI U T 11 )

2 OmpeneneHue cpeiHel CKOPOCTH CKOJIbKEHUs OpycKa Win
IIapuKa [0 HAKJIOHHOMN IIJIOCKOCTH

3 Ormpenenenue MIOTHOCTUA TBEPIOTO Tena

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

5 OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIBI TPEHHS
CKOJIbKEHUSI OT Beca Tela M XapaKTepa COINpPHUKAcCaroIIMXCs
MOBEPXHOCTEH

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

Hapnenne. CrnocoObl ~ yMEHBIIEHWS W YBEIWYCHUS

JTaBIICHUSL.

JlaBnenue ra3a. 3aBUCHUMOCTb JIAaBJICHHS Ta3a OT 00bEMa,
temreparypsl. [lepeqaua naBneHus TBEPABIMU TeJIaMU, YKUJIKOCTIMU
u razamu. 3akoH [lackains. [THeBMaTHueckue MaluHbl .3aBUCUMOCTh
JaBJICHUS J>KUJIKOCTH OT TiIyOWHBI. [MapocTaTHdeckuil mapaaokc.
CooOmiaromuecs cocybl. ' napaBinyeckue MEXaHU3MBI.

Atmocdepa 3emnan U arMocdepHoe HaBieHue. lIpuunHbl
CYLIECTBOBaHMsI BO3AYIIHONW 06010uku 3emun. OnbiT Toppuueniu.
N3mepenue arMocdepHOro JaBiieHUs. 3aBUCUMOCTh aTMOC(EPHOTro
JIaBJICHUS OT BBICOTHI HaJ ypoBHEM Mops. [Ipubopsl 11st u3MepeHus
aTMOC(EepHOTO AaBICHHUS.

JlelicTBHE >KMIKOCTH M ra3a Ha IMOTPYKEHHOE B HUX TEJO.
BrrrankuBatoriast (apxumeznopa) cuia. 3akoH Apxumena. [InaBanue
tein. Bo3ayxoraBanue.

JlemoHCcTpanuu

1 3aBHCHMOCTB JTaBJIEHU ra3a OT TEMIEPATYPHI

2 Tlepenaua naBneHus )KUIKOCTBIO U Ta30M
Coobmarommumecs: cocyabl
4 TunpaBnuuecKuii mpecc
5 [IposiBnenue nercTBrs aTMOC(HEpHOro TaBICHUS

6 3aBHCHMOCTh  BBITAJIKHBAIONICH CWIBI OT 00BEMa
MOrPYKEHHOM YaCTH TeJa U TVIOTHOCTH KUIAKOCTH

7 PaBeHCTBO BBITAIKWBAIOIICH CHUIIBI BECY BBITECHEHHOM
KHUJKOCTH
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7 VYcnoBue miaBaHus Tel: MIaBaHUE WU MOTPYKEHHE
T€J B 3aBUCUMOCTH OT COOTHOUIEHUSI TIJIOTHOCTEH TeJla U AKUIKOCTH.
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JIaboparopHbie pabOTHI ¥ OIBITHI

1 UccnenoBanue 3aBUCMMOCTHU Beca Tella B BoJie OT 00bEMa
IIOTPY>KEHHOM B JKUJIKOCTb YaCTH TeJa

2 OmpenencHue BHITAIKUBAIOMICH CHJIBI, JCHCTBYIOIIEH Ha
TEJIO, NOTPYKEHHOE B JKUJIKOCTh

3 IlpoBepka HE3aBHCHUMOCTH BBITAIKUBAIOLICH  CHJIBL,
JICUCTBYIO- IIEN HA TEJIO B XKUJIKOCTH, OT MAacChl TeJla

4 OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh
BBITAJIKUBAIOLIEH CHJIbI, JEMCTBYIOIIEH HA TEJIO B JKUIKOCTH, OT
00bEMa MOrpyKEHHON B KHUAKOCTh YacTH Tela M OT IUIOTHOCTH
KUIKOCTU

5 KoHcTpyupoBanue apeomerpa WIM KOHCTPYHUPOBaHUE
JIOJIKU U OTIPEAEIIEHUE €€ TPY30IMOIbEMHOCTH

Pazgen 5. PaGora 1 MOIITHOCTE. DHEPrus

Mexanunueckasi pabota MoIIHOCTb

[IpocTeie MEeXaHU3MBI: pblYar, OJOK, HaKJIOHHAs IMJIOCKOCTh
[IpaBuno paBHOBecusi peruara llpumeHeHue mpaBuia paBHOBECHS
peuara k Omoky «3omotoe mpaBwio» Mexanuku KIIJ[ mpocTeix
MexaHu3MoB [IpocTeie MEXaHU3MBI B OBITY U TEXHUKE

Mexannueckas sHeprusi Kunerwdeckas W TOTCHIIMATbHAsS
sHeprusa lIpeBpamieHne OJHOrO BHAAa MEXAHMYECKOM SHEPrUM B
Opyroil 3aKOH COXpaHEHHUs SHEPTHH B MEXAHUKE

JlemoHCcTpanuu

1 IIpumepsl MPOCTHIX MEXAHU3MOB

JlabopaTopHbIie pabOTHI U OTIBITHI

1 Ompenenenue pabOTHI CHIIBI TPEHUS TPU PABHOMEPHOM
JBKEHUHU TeJIa TI0 TOPU30HTAILHON TTOBEPXHOCTH

2 VccnenoBaHue yCIIOBUI paBHOBECHS pbIdara

3 Usamepenne KI1J] HakJIOHHOH TUIOCKOCTH

4 N3ydyenne 3akoHAa  COXpPaHEHHUS  MEXAHMUYECKOH
SHEPTrUu

8 kiacc
Pasznen 6. TeruioBbie sIBIICHUSA
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OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUYECKON TEOpUU
CTpOcHMs BelecTBa. Macca u pasMepbl aTOMOB U MOJIEKY . OnBITHI,
MIOATBEPKTAOLINE OCHOBHBIE I10JIOXKEHHUS MOJIEKYJISIPHO-
KMHETUYECKOU TEOpHUHU.

Mogenu TBEPAOTO, XKHUAKOTO W Tra3000pa3HOr0 COCTOSIHUN
BemectBa. Kpucramnuueckue u  amopdueie Tena OObsicHeHHE
CBOMCTB T'a30B, KUJAKOCTEH M TBEPIABIX TEJI HA OCHOBE IIOJIOKCHUH
MOJIEKYJISIPHO-KUHETHYECKON Teopuu. CMaunBaHue U KalWLIPHbBIE
aBJieHUs. TeroBoe pacllupeHne u CkaTue.

Temnepatypa. CBs3b TeMIIEpaTyphl CO CKOPOCTHIO TEIIOBOTO
JBUKCHMSI YaCTHII.

Buytpennsas sHeprus. CrnocoObl H3MEHEHUsT BHYTPEHHEH
SHEPruM: TeIUlonepesaya M coBeplieHue paboTel.  Bunuel
TEIUIONEePeIayt: TEIJIONPOBOJHOCTD, KOHBEKLIUS, N3IyUCHHE.

KonunuecTBo Temnorel. YaenpHas TEIIOEMKOCTh BEIIECTBA.
TernnooOMeH u TeIIOBOE paBHOBECHE. YpPaBHEHHE TEIJIOBOIO
Oananca. [lmaBieHne M OTBepACBaHNE KPHCTAILUIMYECKUX BELICCTB.
VYnenbHasa Temiora IuiaBieHus. [lapooOpa3oBaHue M KOHAEHCALMS.
Ucnapenne (MC). Kunenue. Y nenpHast Teriaora mapooOpa3oBaHHUs.
3aBHCUMOCTh TEMIIEPATYPhl KUIIEHHS OT aTMOC(HEPHOTO JaBIECHUS.

BnaxHocTs Bo3nyxa.

OHeprus TOIIMBA. Y IeNbHAsl TEIIOTA CTOPaHHUS.

[Tpunnuns! pabotel TeroBeix apurateneid KIIJI temoBoro
naBuraresns. TeruioBble OBUTATENM W 3aIIMTa OKPYXKAIOWIEH Cperbl
(MO).

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

JlemoHCcTpanuu

1 HaGmronenne OpOYHOBCKOTO JBHKEHUS

2 HaOmonenue nuddysuu

3 HabOmionenue sBIEHWH CMaYMBaHUS M KaWJUIIPHBIX
SIBJICHUI

4 HabmrozieHre TeII0OBOro PacIupPEeHUs Te

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

6 [IpaBuia u3mMepeHus TeMIepaTypsl

7 Bunsl Teruionepenaun
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8 8 OxuyaxaeHue mpu CoBEpIIEHUN PabOThI
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9 HarpeBaHue nipu COBEpPIICHUHN paOOTHI BHEITHUMH CHIIAMHU
10 CpaBHEHUE TEIUTOEMKOCTEN Pa3IMYHbBIX BEIIECTB

11 HabGnroneHue KumneHus

12 HaGnroaeHue nmocTosHCTBA TEMIIEpaTyphl IPH MJIaBICHUU
13 Mojenu TENIOBLIX ABUTrATEIEH

JlaGopaTopHble pabOThI U OTBITHI

1 OmnbIThl 10 OOHAPYKEHUIO NEHCTBHUS CHI MOJEKYJISPHOTO
MIPUTSHKEHUS

2 OmBITHI 110 BRIPALIMBAHUIO KPUCTAJIOB TOBApPEHHOM COJU
WM caxapa

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

4 OnpeneneHue AaBICHUS BO3yXa B OaJJTIOHE IIIPUIIA

5 OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJICHUS
BO3/IyXa OT €ro 00bEéMa U HarpeBaHUs WU OXJIAXKICHUS

6 IlpoBepka rumore3bl JTUHEHHOW 3aBUCUMOCTH JJIMHBI
CTOJIOHMKA JKUJKOCTH B TEPMOMETPHUUYECKON TPyOKE OT TeMITepaTyphl

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

8 HccnenoBanue sBIICHUS TEIUIOOOMEHA MPU CMEITUBAHUHT
XOJIOJTHOW Y TOPSIYE BOJBI

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

10 Ompenenenue yaenpHOW TerIOEMKOCTH BemlecTBa 11
Hccnenoanue npoiiecca ucnapeHus

12 OmpepneneHue OTHOCUTENHHON BIAKHOCTH Bo3ayxa 13
Onpenenenne yaeapHON TEIUIOTHI TJIABJICHHUS JIbAA

Pazgen 7. Dnextpuieckue U MarHUTHBIE SIBICHUS

Onektpuzanus Ten. J[Ba pola  AIEKTPUYECKUX

3apsI0B.
BzaumopeiictBue 3apspkeHHBIX Ten. 3akoH KyrnoHa (3aBUCHMOCTH
CUJIBI B3aUMOJICHCTBUS 3apsSKEHHBIX TEJl OT BEJIWYUHBI 3aps0B U
PAcCCTOSIHUSL MEXAY TeIaMu).

DnekTpuyeckoe mosne. Hanpsyk€HHOCTh  AIEKTPUYECKOTO
nosig. [lpuHnun cynepno3uumMM — 3JEKTPUYECKHUX Tojell  (Ha
KaueCTBEHHOM YPOBHE).

Hocutenn  smekTpudeckux  3apsigoB.  DJIEMEHTapHBIN
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anektpudeckuii  3apan  .Ctpoenue aroma  [IpoBogHUKM U
JUBIEKTPUKH.
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3aKOH COXpaHEHHUs AEKTPUIECKOTO 3apsiza.

DIIEKTPUUYECKUI TOK. YcnoBus CYIIIECTBOBAHUS
3JIEKTPUYECKOIO0 TOKA. VICTOYHMKHM IMOCTOSAHHOTO TOKa. [lelcTBus
ANEKTPUYECKOTr0 ToKa (TEIIOBOE, XHUMHUYECKOE, MarHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

OnekTpuyeckas  menb. Cuna  Toka.  DIJIEKTPUUYECKOE
HallpsDKEHUE. Conporusienue IIPOBOJIHUKA. VY aensHoe
CONPOTHUBIICHUE BellecTBa. 3akoH Owma s  ydacTka ILenu.
[TocnenoBarenpHOE U MapaAIIIEIBHOE COCIUHEHUE IIPOBOJHUKOB.

PaboTta 1 MOIIHOCTH IEKTPUUECKOTO TOKa. 3akoH JIKoyms—
Jlenma. DnexTpuyecKkue MLENd U TOTPEOUTENH DIEKTPHUECKON
sHepruu B ObITy. KopoTkoe 3amblkaHue.

[TocrossuHble  MarHuThl. B3auMogelcTBUE  MOCTOSIHHBIX
MarHuToB. MarHutHoe mnoje. MarHutHoe mnoje 3eMiIu U €ro
3HauYeHHe Uil KU3HU Ha 3emuie. OnbiT Dpcrena. MaruutHoe mose
3NEKTPUYECKOTO TOKa. [IprMeHeHHe 3JIEKTPOMarHUTOB B TEXHUKE.
JlelicTBue  MarHMTHOrO TOJII HAa  TPOBOJAHMK C  TOKOM.
DNeKTpOoABUTATENb MIOCTOSIHHOTO TOKA. Hcnons3oBanue
ANIEKTPO/ABUraTeNel B TEXHUYECKUX YCTPOICTBaX U Ha TPAHCIIOPTE.

Oneitel Dapanes. SBneHue >J€KTPOMArHUTHOW WHAYKLIHU.
[IpaBuno Jlenna. Onekrporenepatop. CrocoObl  MOTy4YEHUs
AJIEKTPUUYECKONW B3HEPruM. DJIEKTPOCTAHIMHM HAa BO300HOBISIEMBIX
HMCTOYHUKAX SHEPTHUH.

JleMoHCcTpauuu

1 Dnexrtpuszanus ten

2 JIBa poma »IeKTpUYECKHX 3apsloB M B3auMOJEHcTBUE
3apsSKEHHBIX TEJ

3 YeTponcTBo 5 JIENCTBUE DIEKTPOCKOIA

4 DnekTpocTaTuyecKkass HHIYKIUS

5 3aKOH cOXpaHEHHs SJEKTPUUECKUX 3apsiioB

6 [TpoBOTHUKY U JUIICKTPUKH

7 MonenupoBaHHue CHIIOBBIX JIUHUHI JJIEKTPUYECKOTO MO 8
M cTOYHMKH TOCTOSIHHOTO TOKA

9 JleiicTBUS DIIEKTPUYECKOTO TOKA
10 DnexkTpuyecKuit TOK B KUIAKOCTH
11 T"a30BbIif pa3psn
12 V3mepeHune Cuiibl TOKa aMIIepMETPOM
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13 V3MepeHue 3IEKTPUYECKOTO HAIMPSHKEHUS BOJHLTMETPOM
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14 PeocraT 1 MarasuH COpOTHBIIEHUM

15 B3auMoeiicTBiE TOCTOSIHHBIX MAarHUTOB

16 MogenupoBaHue HEBO3MOXKHOCTH pa3JeNiCHHUs MOJIIOCOB
MarHura

17 MopenupoBaHue MAarHUTHBIX TIOJIEH  MOCTOSIHHBIX
MarHuToB

18 OmsiT Opcrena

19 MarauTHoe€ 10JIe TOKa DJIEKTPOMArHUT

20 /[leiicTBMe MarHUTHOTO TIOJIS HAa MPOBOJHHUK C TOKOM

21 DnexTpoJBUTATENb MOCTOSTHHOTO TOKA

22 VccnenoBaHue SIBICHUS 3JEKTPOMAarHUTHOW MHYKLIUH.

23 Onbitel Gapanes

24 3aBUCHMOCTb HANpABJICHUS HHIYKIMOHHOTO TOKa OT
YCJIOBUI €ro BOZHUKHOBEHUS

25 DaeKTporeHepaTop MOCTOSTHHOTO TOKA

JlaGopaTopHbIe pabOThI U OTIBITHI

1 OmnpiThl O HAOJIOIEHUIO AJIEKTPU3ALNHU TNl UHAYKLIHUEH U
IIPU CONTPUKOCHOBEHUU

2 MWccnenoBanue JEHCTBHS — AJIGKTPHUYSCKOTO  IOJIT  HA
MIPOBOJIHUKY U JTUDJIEKTPUKU

3 COopka u mpoBepka pabOThl HIEKTPUUYECKON IIeNH
MOCTOSIHHOT'O TOKa

4 I3smepeHune 1 perylupoBaHue CUIbl TOKa

5 U3mepenue u peryJIMpoBaHie HATPSHKCHHUS

6.MccnenoBanue 3aBUCUMOCTU CHIIBI TOKA, UAYIIETO uepe3
pE3UCTOp, OT CONPOTUBIICHHUS PE3WCTOpa W HANPSHKCHHS Ha
pe3ucrope

7.OMBITHI, TIEMOHCTPHPYIOIIHE 3aBUCUMOCTD 3JIEKTPHIESCKOTO
COTIPOTHUBIICHUS MTPOBOJHHUKA OT €0 JUTMHBI, TUIOIIAIU MTOTIEPEYHOTO
CCUCHUS U MaTepuaia

8.IlpoBepka  mpaBmiIa  CIOXKEHUA  HANPSKEHUH  MpH
MOCIIeI0BATEILHOM COCIMHEHUH JIBYX PE3UCTOPOB

9.IIpoBepka TpaBWJIa JJIsi CHJBI TOKa IMPH IMapalIeIbHOM
COCIMHEHUH PE3UCTOPOB

10 Omnpenenenue pabOTBI SIACKTPUUECKOTO TOKA, HIYIIETO
4yepe3 pe3ucTop
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11 OmnpeneneHue MOIIHOCTA  DJEKTPUUYECKOTO  TOKa,
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BBIJICIISIEMON Ha pE3UCTOpE

12 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3
JAMIIOUKY, OT HANpSKEHUS Ha HEl

13 Onpenenenue KI1JI narpeBaremns

14 ViccnenoBanne MarHUTHOT'O B3aUMOIEHCTBUS TOCTOSTHHBIX
MarHuTOB

15 M3yueHue MarHuTHOTO MOJISI IOCTOSHHBIX MarHUTOB IIPU
uX 00BEIMHEHUN U pa3JelIeHUH

16 MW ccnenoBanue nEHCTBUSL IJIEKTPUYECKOTO TOKAa HA
MarHMTHYIO CTPEJIKY

17 OnpiTbl, JIEMOHCTPUPYIOLUIUE 3aBUCHUMOCTb  CHJIbI
B3aMMOJCICTBUSA KaTylIKM C TOKOM WM MarHura OT CWJIbl TOKAa U
HaIPaBJICHUS TOKA B KaTyIIKe

18 M3yuenue nelcTBUS MarHUTHOIO IIOJS HA MPOBOIHMK C
TOKOM

19 KonctpyupoBanue u u3ydeHue paboThl JIEKTPOIBUraTeNs

20 MWsmepenne KIIJ[ snexTpoaBUrareabHOM YCTaHOBKHU

21.0nBITHl 10 MCCIENOBAHUIO SIBJICHUS 3JIEKTPOMATHUTHOU
UHAYKIUU: HCCIIEeIOBaHUE WM3MEHEHMH 3HAYeHUs W HallpaBJICHUS
MHIYKIIMOHHOT'O TOKa

9 KJ1acc

Pasgen 8. Mexanuueckue sIBICHUS

Mexannueckoe ABUKeHHE. MarepuanbHas Touka. Cucrema
oTcuéTa. OTHOCHUTENBHOCTD MEXAHUYECKOTO JBUKCHUS
PaBHOMepHOE  mnpsMonuHENHOe  JBHKEeHHMEe. HepaBHOMepHOeE
pSIMOJIMHEIHOE BUKeHue. CpeqHsas 1 MIHOBEHHAsl CKOPOCTh Tela
IIpY HEPAaBHOMEPHOM JIBHKEHUH.

VYckopeHue. PaBHOYCKOpPEHHOE TpPSAMOJIMHENHOE ABH)KEHHUE.
CBoOomuoe nmagerue. OmneITel [ anued.

PaBHOMEpHOE nBMXKEHME MO OKpYy)HOCTHU. [lepnon n yactora
oOparieHusl. JIuneiinas 51 yIiIoBast CKOpOCTH.
I{eHTpOoCTpEMUTENBHOE YCKOPEHHUE.

IlepBbiit 3akoH HerotoHa. Bropoi 3akon HerotoHa. Tpernii
3akoH HprotoHa. [IpuHImMn cynepno3unuu CHi.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cuila TPEHHS
CKOJIbJKEHUS, CUJIAa TPEHUS MIOKOs, APYTUE BUABI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpPEHHUE
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cBoObomHOorO mazeHus JIpwkenwe 1iaHer Bokpyr ComHia
MCQO).
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IlepBas kocMuueckass ckopocTb. HeBecoMoCTb U HEpErpy3KHu.

PaBHOBecue wmaTepuanbHOW TOYKUA. AOCOIIOTHO TBEPIOE

TEJIO.
PaBHOBecue TBEpAOro Tena C 3aKPEIUVIEHHOW OCBIO BpalICHUS.
MowmeHnT cuibl. LleHTp TsKecTH.

Nmnynbce tena. U3menenue ummnynbsca. UMnynbc cuiibl. 3aKOH
coxpaHeHus umiynbca. PeaktusHoe nuxenue (MC)

Mexanunueckass pabota u MouHocTh. Pabota cunm Tsxectu,
yrpy- roct, Tperus. CBs3pb dHepruu u padoTsl. IloTeHnmanbHas
SHEprusi  Teja, IMOJHATOrO0  HaJ  IIOBEPXHOCTBIO  3EMJIM.
[loTenumanpHass sHeprus cxarod npyxuHsl. KuHernueckas
sHeprus. Teopema 0 KMHETHMYECKOM 3HEPrHMH. 3aKOH COXpPAaHEHHS
MEXaHUYECKON IHEPTUMU.

JleMoHCTparuu

1  HaOmrogeHwe ~ MEXaHMYECKOTO — JBMOKEHUS — Tena
OTHOCUTEJIbHO Pa3HBIX TEJ OTCUETA

2 CpaBHeHHE IyTel M TPACKTOPUI ABMIKEHHS OJTHOTO U TOTO
K€ TeJla OTHOCUTEJIBHO Pa3HbIX TeJl OTCUETa

3 H3mepeHHne CKOPOCTH M YCKOPEHHS TPSMOJIMHEHHOTO
JBYKEHUS

4 VccnenoBanue NpU3HAKOB PAaBHOYCKOPEHHOTO JIBMKEHUS

5.HaGmroieHue qBMKEHUS Teja Mo OKPY>KHOCTH

6.HaGmonneHne MexaHMYeCKUX SBJICHUH, MPOUCXOASIINX B
cucreMe orcuéra «Tenexkka» mpu €€ paBHOMEPHOM M YCKOPEHHOM
JBUKEHUHM OTHOCUTENIbHO KaOMHeTa (PU3UKHU

7 3aBUCHUMOCTh YCKOpPEHMsI Tejla OT Macchl Tela |
JEWCTBYIOLIEH HA HETO CHJIBI

8 HabmtoeHune paBeHCTBa CUJI TPU B3aUMOJICHCTBUU Tel

9 N3meHeHue Beca Tena IIPU YCKOPEHHOM JBUKEHUH

10 [epenaua uMmnynbca Mpyu B3aUMOJICHCTBUHU TeI

11 [IpeobpazoBaHus SHEPTUU IIPU B3aAUMOJICHCTBUHU TeN

12 CoxpaHeHne UMITyJIbCa TIPH HEYTPYTOM B3aUMOICHCTBUU
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13 CoxpaHeHue wuMIyJIbca TMpPH aOCONIOTHO YIPYroM
B3aUMOJECICTBUU

14 HabGmoaeHue peakTUBHOTO JIBHKEHUS

15 CoxpaHeHue MEXaHWYECKOW SHEPrHMH MPH CBOOOIHOM
NaJIcHuU

16 CoxpaHeHHe MeXaHWYECKOW HSHEPruu IpHU JBUKEHUU
TeJa 0 JAEHCTBUEM NPYKUHBI

JlaGopaTopHbIie pabOTHI U OIBITHI

1 KonctpynpoBaHue TpakTa A pa3rOoHa U JaJIbHEHIIETo
PaBHO- MEPHOTO JIBUKCHUS IIAPUKA UITH TEJICHKKU

2.0mnpeneneHue cpeiHel CKOPOCTH CKOJBKEHHs OpyCcKa WiIH
JBIDKEHUS IApUKa 10 HAKIIOHHOM TIOCKOCTH

3.0mnpeneneHre yCKOpEHUsS Tella MPH PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TIOCKOCTH

4. VccnenoBaHue 3aBHCUMOCTH IyTH OT BpPEMEHH IIpH
PaBHOYCKOPEHHOM JIBI>KEHUU 0€3 HauyalbHOU CKOPOCTH

5 [IlpoBepka THIOTE3BI: €CIM TPH PABHOYCKOPEHHOM
IBUKEHUM 0€3 HadyalbHOM CKOPOCTH IYTH OTHOCSTCS Kak psij
HEYETHBIX YHCET, TO COOTBETCTBYIOIIME TPOMEKYTKH BPEMEHHU
OJTMHAKOBBI

6 MccnenoBaHue 3aBUCUMOCTH CHUJIbI TPEHHSI CKOJIBKEHUS OT
CHJIBI HOPMAJIHOTO JAAaBJICHUS

7 Omnpenenenue KodhUIIMEHTa TPEHHUS CKOJBXKEHUS &
Onpenenenne xECTKOCTH MPYKUHbBI

9.0mpenenenne pabOThl CUJIBI TPEHUSI MPH PAaBHOMEPHOM
JBM)KEHUH TeJa IO TOPU30HTAIbHON MOBEPXHOCTH

10 Omnpenenenne pabOTHl CHJIBI YIPYTOCTH TPH TOIBEME
rpy3a ¢ UCIOJIb30BaHUEM HEMOBMKHOTO U TIOJBIKHOTO OJIOKOB

11 M3yuenue 3akoHa COXpaHEHHs] SHEPTUU

Paznen 9. Mexanuueckue KoiaeOaHust U BOJTHbI

KonebarenbHoe paBwxkenue. OCHOBHBIE XapaKTEPUCTHKH
KOJIeOaHWI: Tepuoja, YacToTa, aMIUIUTyna. MaTeMaTH4YeCKud W

MPY>KUHHBIN MasTHHKH. [IpeBpaiienue SHEPIruun npu
KO0JIe0aTeIbHOM JIBHIKCHUH.

3aTyxaroiue KOJIEOaHUSL. Boinyx1eHHbIE
xonebauns.Pe3onanc. MexaHUuecKHe BOJIHBI. CBolicTBa

MEXaHHUYCCKHUX BOJIH. HpO,Z[OJ'II)HBIe N TIOINCPCYHBIC BOJIHBI. Z[J'II/IHa
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BOJIHBI U CKOPOCTb €€ PaclpoCTpaHEHUs. MeEXaHUMYeCKHEe  BOJIHBI
B TBEPIOM Tele,
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ceficmuueckue BoaHbl (MC).

3ByK. ['poMKOCTh 3ByKa M BbICOTa TOHA. OTpak€eHHE 3BYKa.
Wudpa3Byk U yIbTpa3ByK.

JleMoHcTpanuu

1 HaGumronenne koaeOaHmii TeI Mo/ IeHCTBUEM CHIIBI TSXKECTH
U CHJIBI YIPYTOCTH

2 HaGmonenue konebaHuii Tpy3a Ha HUTH U Ha TIPYKHHE

3 HaOmroaeHue BRIHYKICHHBIX KOJIeOaHUH M pe30HaHCA

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

5 HabmroneHune 3aBHCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6 AKyCTHYECKUI Pe30HAHC

JlabopaTopHbIie pabOTHI U OIBITHI

1 Ompenenenue 4YacTOThl W MEpHOJa  KOJeOaHHI
MaTEeMaTHYECKOTO MasiTHUKA

2.0mpeneneHne 4acTOTHI U Mepuo/ia KoieOaHui npy>KMHHOTO
MasiTHAKA

3.UccnenoBanue  3aBUCMMOCTH  TiepuoAa  KoseOaHuit
MOJIBEIIICHHOTO K HATHU TPy3a OT JUTUHBI HUTH

4 HccnepoBaHwe  3aBUCUMOCTH  TlepHojia  KoJieOaHUM
MPYXKUHHOTO MasiTHUKA OT MacChl Ipy3a

5.IIpoBepka HE3aBHUCHUMOCTH Tepuojaa KojebaHuM Tpysa,
MOJIBEIIEHHOTO K HUTH, OT MacChl Tpy3a

6 OmnbITel, JAEMOHCTPUPYIOLIUE 3aBUCHMOCTH MEpHOIA
KoJIeOaHUH TIPY’)KHHHOTO MasiTHHKA OT MAacChl Tpy3a M JKECTKOCTH
MIPY>KUHBI

7 VI3amepenue yCKOpeHust CBOOOTHOTO TIaJCHHS

Paznen 10. DnekTpoMarHWTHOE TMOJIE U DIIEKTPOMArHUTHBIE
BOJTHBI

DJEeKTPOMAarHUTHOE  TMoJie. DJIEKTPOMAarHUTHHIE  BOJIHBI.
CpoiicTBa 37eKTpOMarHUTHHIX BOJH. [llkama aieKTpoOMarHUTHBIX
BOJH. Mcronmp30BaHme 3JIEKTPOMArHUTHBIX BOJH JUISI COTOBOM CBSI3H.

DnekTpoMarHuTHas — mOpupoaa  cBera. CKOpoCTh

cBeTa. BOnHOBBIE CBOMCTBA CBETA.

JleMoHCcTpanuu

1 CBolicTBa 371€EKTPOMarHUTHBIX BOJIH

2 BonHoBsie cBoiicTBa cBeTa JlabopaTopHbIe pabOThI U OIIBITHI
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1 M3ydyeHne CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C IOMOUIbIO
MOOWIBHOTO TeNedoHa

Pazgen 11. CeToBbI€ siBIICHUS

JlyueBas monenb cBera. Mcrounuku ceta. [IpsimonnHeiinoe
pacnpoctpanenue cera. 3atMmenuss Connua u Jlynel. OtpaxeHue
cera. [1nockoe 3epkano. 3akoH OTpa)KeHUs CBETA.

IIpenomiienne cBera. 3akoH mpenomiieHus: csera. [lonHoe
BHYTPEHHEE  OTpakeHHe  cBera. lcmonb3oBaHHWE  IOJHOIO
BHYTPEHHET0 OTPAKEHUSI B ONTUUYECKUX CBETOBOJAAX.

Jlunza. Xox nyueir B JuH3e. OmnTHYecKas CcUCTEMa
doroanmnapara, wMukpockorna u Teneckona (MC). I'maz kak
OINTUYECKas cUCTeMa. BIN30pyKOCTh U JaJIbHO30PKOCTb.

Pasznoxxenue OGenoro ceera B crnekTp. OmnbiThl HploToHA.
CrnoxxeHue crieKTpalibHbIX 1IBETOB. J(ucnepcus cBera.

JlemoHCcTpanuu

1. [IpsimonuHEHOE pacIpOCTPAHEHNE CBETA.

2. OTtpaxkeHue cBerta.

3. [Tony4yenue n3o0paXkeHUH B IJIOCKOM, BOTHYTOM M
BBIIYKJIOM 3€pKaJiax.

4. [Ipenomienue ceera.

5. OnTHyeckuii CBETOBOI.

6. XoJ yyeil B coOuparoriei JImH3e.

7. Xop mydel B paCCEUBAIOIIEH JIMH3E.

8. [Tony4yenue n3o0paxeHnit ¢ HOMOILBIO JIUH3.

9. [Ipunuun neiictBus goroanmnapara, MUKPOCKONA U
TEJIECKOTIA.

10. Monens riaza.

11. Paznoxenue 6enoro ceera B CHEKTP.

12. [Tonyuyenue Oenoro cBera MpU CIOKEHUU CBETa

Pa3HBIX I[BETOB.

JIaboparopHblie pabOTHI M OIBITHI

1. HccrienoBanne  3aBUCUMOCTH  yIVIa  OTPAXKCHHS
CBETOBOTO JTy4a OT YIJia MaJcHHUs.

2. N3ydeHne XxapakTepUCTHK H300pakeHUs IIpeIMeTa B
TUIOCKOM 3€pKaie.

3. HccrnenoBanne 3aBUCUMOCTH  yIiia MPEJIOMIICHUS
CBETOBOTO JTIy4a OT yIJIa aJICHUS] Ha TPAHHIIE «BO3TYX—CTEKIIO».
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4. [Tonmyyenue n300pa>keHHIA € TOMOIIBIO cCOOMparoIeit
JIMH3BL

5. Omnpenenenne GOKYCHOTO PACCTOSHUS U ONITUYECKOM
CHJIBI COOMPAIOLIEH JIMH3BI.

6. OmnBITH IO Pa3I0KEHUIO OETIOT0 CBETa B CIIEKTP.

7. OnbITHl MO BOCHPUATHIO LIBETA MPEIMETOB IPU HUX

HaAOJI0ICHNH Yepe3 [BETOBbIC (PMIIBTPHI.

Pasznen 12. KBauToBBIE SIBIIEHUS

OmnbiTel Pesepdopna u nimanerapaas moaens aroma. Mozens
aroma bopa. Mcnyckanue u morjomieHue cBerta aroMoM. KBaHTHI.
JInHevaTeIe CIEKTPHI.

PaguoaktuBHOCTh. Anb(a-, 0OeTa- M TaMMa-U3IydeHHUs.
Crpoenue atoMHoro sjapa. HykioHHas Mozenb aTOMHOIO sjpa.
N3otomsl.

PannoaktuBHple npeBpamenus. Ilepuon  momypacmana
aTOMHBIX S1ED.

SnepHple peakuuu. 3aKOHbl COXpPAaHEHHUS 3aps0BOIO U
MacCOBOI'0 YMCEI. DHEPIUs CBA3M aTOMHBIX saep. CBA3b Macchl U
sHepruu. Peakuumn cuHTe3a m jeneHus saep. MICTOYHUMKM 3HEpruu
Comnnna u 38631 (MC).

SnepHas oHepretuka. JIelcTBUSA paJuOaKTUBHBIX U3IIy4EHUU
Ha xuBble opranusmMsl (MC).

JlemoHCcTpanuu

1. CrieKTphl N3ITy4eHUs U MOTJIOIECHUS.

2. CrieKTphl pa3IMyHBIX Ta30B.

3. Crnektp BogOpOA.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTurka HOHU3UPYIOUUX U3TYyUEeHUH.

6.Peructpanuss  m3nydeHUsT NOPUPOJHBIX MHHEPAIOB W
MIPOAYKTOB.

JIaboparopHblie pabOTHI M OIBITHI
1.HaGmroneHre CrjiomHbIX U JIMHEHYAThIX CHEKTPOB U3Iyde

HUSL

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

2. W3mepenue paguoakTUBHOTO (hoHa.

[ToBTOpHUTENBHO-0000IIAOIINIT MOTYITb
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[ToBTOpUTENBEHO-0000IIAIONINIT MOJTYIb TpeIHA3HAYEH JUIS
cucTeMaTh3aluu U 0000IIEHUs IPEIMETHOIO COIEP/KAaHUs U OIbITa
IeSTeIbHOCTH, IPHOOPETEHHOTO IPU U3YYEHUH BCETO Kypca (PU3HKH,
a TaKKe UId MOAroTOoBKM K OCHOBHOMY TIOCYIapCTBEHHOMY 3K-
3aMeHy 1o (U3MKe I 00YJaroIIUXCs, BRIOPABIINX 3TOT y4eOHBII
IpeaMeT.

[lpy w3ydyeHUM  JAHHOTO  MOXYJS  pealu3yloTca H|
CHCTEMAaTU3UPYIOTCS BHJbl JAEATEJBHOCTH, HA OCHOBE KOTOPBIX
o0ecreynBaeTcsl JTOCTHKEHUE MPEIMETHBIX M METalpeIMETHBIX

IUTAHUPYEMBIX pe3yabTaToB o0yd4eHus, dopmupyercs
€CTECTBEHHO-HAay4Hasi TPAMOTHOCTb: OCBOCHHME HAyYHBIX METOJIOB
UCCIICIOBaHMS SIBJICHUN IPUPOBI M TEXHUKH, OBJIAJICHHE YMEHUSIMH
OOBSICHATh (PU3MUECKUE SBJICHUS, IMPUMEHSS MOJYYECHHbIE 3HAHUS,
pemaTh 3a/1a4d, B TOM YHCIIe KAaU€CTBEHHBIEC U SKCIIEPUMEHTAIbHBIE.

[IpyHOMNIAAIBHO  NEATENBHOCTHBIM  XapakTep  JaHHOIO
paszgena peanusyercss 3a CU€T TOro, YTO Y4YalllMecs BBINOJIHAIOT
3aJjaHMsd, B KOTOPBIX MM IpENJIaraeTcs: Ha OCHOBE IOJYYEHHBIX
3HaHUIl pacro3HaBaTh U HAY4YHO OOBSCHATH (PU3MYECKHE SBJICHUS B
OKpY’Karoliel Mpupoie U TIOBCETHEBHOW KHU3HH;

UCTIOJIF30BaTh HAYYHBIE METOMBI UCCIIEAOBAaHUS (DU3MUECKIX
SBIICHHWI, B TOM 4YHCIIE JJS TPOBEPKH THUIOTE3 M IIOJYYEHHS
TEOPETUYECKHX BBIBOJIOB;

OOBSICHATH HAYYHBIE OCHOBBI HaN0O0JIee BAKHBIX JTOCTIKEHHI
COBPEMEHHBIX TEXHOJIOT U, Harpumep, PaKTUYECKOTO
WCTIOJIH30BAaHUS PA3IMYHBIX UCTOYHUKOB SHEPTHH Ha OCHOBE 3aKOHA
IIPEBpAILEHHs U COXPAaHEHUS BCEX M3BECTHBIX BUIOB SHEPTUHU.

Kaxmas w3 TemM  gaHHOTO  pas3jena  BKIIOYaeT
HKCHEPUMEHTATbHOE MCCIIEJOBaHUE O0OOIIAIOIIEro  XapakTepa.
Paznen 3aBepmiaercs mpoBeIeHUEM AUATHOCTUYECKOW M OLIEHOYHOH
paboThI 32 Kypc OCHOBHOM IIIKOJIBI.
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IVDIAHUPYEMBIE PE3VJIBTATHI OCBOEHUMA
YYEBHOI'O ITPEJJMETA «®HU3UKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OEPA3OBAHMA

N3yuenne yueOHoro mnpeamera «®dusuka» Ha ypoBHE
OCHOBHOTO OOIIEro o0pa3oBaHHUs  OOCCIICUYUBACT JOCTHKCHHE
CIICAYIOIIUX JIMYHOCTHBIX, METalPEIMETHbIX U  HPEIMETHBIX
00pa3oBaTENbHBIX PE3YIbTATOB.

JIMUHOCTHBLIE PE3VIJIBTATBI

[TaTpuoTnyeckoe BOCIIUTaHUE:

—IIpOsIBJICHUE MHTEpeca K MCTOPUUM M COBPEMEHHOMY
COCTOSIHUIO POCCUHCKOM (PU3MYEeCcKON HAYKH;

—IIEHHOCTHOE OTHOILEHUE K JIOCTHXKEHUSM POCCHUHCKHUX
yu€HBIX (PU3UKOB.

I'paxxjaHcKoe U 1yXOBHO-HPABCTBEHHOE BOCITUTAHUE:

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

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

OcTeTndyeckoe BOCIUTaHUE:

—BOCTIPUSITHE ICTETUYECKUX KauecTB (PU3MUECKON HAYKH: €€
TApPMOHUYHOTO ITOCTPOEHUS], CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH.

LleHHOCTH HAYYHOTO TTO3HAHHSL:

—OCO3HaHUE IIEHHOCTH (U3NYECKON HAyKHM KaK MOIIHOTO
WHCTPYMEHTAa TIO3HAHUS MHpPA, OCHOBBI PAa3BUTHA TEXHOJOTHIH,
BAYKHEMU- LIEM COCTABIIAIONICH KYJIBTYPBI,

—pa3BUTHE HAy4YHOM JI00O3HATENBHOCTH, WHTEpeca K
HCCIIEI0BATENBCKON JAEATEIbHOCTH.

dopMmupoBaHUE KYJIBTYpPHl 3J0POBBS W SMOIMOHAIHHOTO
Onaromony4us:

—OCO3HaHWe LIEHHOCTH Oe30macHoro obpas3a >KU3HU B
COBPEMEHHOM  TEXHOJOIMYECKOM  MHpE, BaKHOCTH  IPaBHI
0e30MacHOro TOBEJNEHUsT Ha TpaHCIOpTe, Ha Joporax, ¢
AJIEKTPUYECKUM M TEIUIOBBIM 00OpY/IOBaHMEM B JIOMAIIHUX
YCIIOBUSIX;

—Cc(hOpPMHUPOBAHHOCTh ~ HaBBbIKa peQUIeKCUH, TpHU3HAHUE
CBOETO MpaBa Ha OLIMOKY M TAaKOr'o e MpaBa y Jpyroro 4ejioBeka.
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TpynoBoe BocIiuTaHue:

—AaKTUBHOE YYacTHE€ B pEIIEHHM MPAaKTUYECKUX 3anad (B
pamMKax CEeMbH, UIKOJIbl, TIOpOAa, Kpas) TEXHOJOTMYECKOW H
COLMAJIbHOW HAIIPAaBICHHOCTH, TpPeOYIOIMX B TOM YHCIE U
¢bu3nIeCcKuX 3HAHUH;

—MHWHTEpeC K IPAaKTUYECKOMY M3Y4YEHHIO Ipodeccui,
CBSI3aHHBIX C (PUBUKOIA.

DKOJIOTHYECKOEe BOCITUTAHHUE:!

—OpHUEHTaLUsl Ha MpUMEHeHHE (U3MUECKUX 3HAHUU IS
pelieHus 3agad B 00JacTH OKpYKAOLIEH Cpenbl, IUIAHWUPOBAHMS
IIOCTYIIKOB M OLEHKM HX BO3MOJXHBIX IIOCIECACTBUH Ui
OKpY>Karollen Cpeibl;

—OCO3HaHUe IJI00aJbHOIO  XapakTepa SKOJOTMYECKHX
po0JIeM U MyTel uxX pereHus.

Anantanus 00y4aromerocsi K HW3MEHSIOIIMMCS YCIOBHUSM
COLIMAJIbHOW U IPUPOJHON CPEBL:

—TOTpeOHOCTh BO B3aUMOJCWCTBUU TPH  BBITOJHEHUU
UCCIIEIOBAaHUM M TPOEKTOB  (pu3Myeckod  HAIpaBIEHHOCTH,
OTKPBITOCTH OIBITY U 3HAHUSM JIPYTHX;

—TIOBBIIIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH uepe3
MIPAKTUYECKYIO JAESITEbHOCTD;

—T0TpeOHOCTh B ()OPMUPOBAHUM HOBBIX 3HaHUM, B TOM
yucie (OpMyJIUpOBaTh WJEU, MOHATHUS, TUIOTE3Bl O (PUINYECKUX
00BEKTaxX U ABJICHUSAX;

—OCO3HaHUe  JAePUIMTOB  COOCTBEHHBIX  3HAHUH W
KOMIIETEHTHOCTEH B 00nacT (pu3nku;

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

—CTpeMJIEHUE aHAJIM3UPOBAaTh U BBIABIATH B3aUMOCBS3U
IPUPOJIBI, OOIIECTBA U SKOHOMHUKH, B TOM YHUCIIE C UCIOJIb30BAHUEM
(bu3nyecKrX 3HAHUI;

—OIlEHKa CBOMX JEWCTBUM € YyYETOM BIMSHHUS Ha
OKPY>KaIoIIYIO CPely, BOZMOXKHBIX IN100ATbHBIX OCIECTBUMA.

METAIIPEAMETHBIE PE3VYJIbTATHI
YHuBepcanbHbIE I0O3HABATEIbHbIE ICVCTBUS
Bba3oBrle Jornueckue nelcTBUS:
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—BBIABIIAATh U XapaKTEPU30BATH CYIIECTBEHHbIE NpPHU3HAKU
00BEKTOB (SIBJICHHN ),

—YyCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK KIACCU(PUKAIIH,
OCHOBaHUS Jis1 0000IIEHHS U CPAaBHEHHUS;

—BBISABIIATh  3aKOHOMEPHOCTM M IMPOTUBOpEUYUss B
paccMmarpuBaeMbIX (akTax, JaHHBIX U HAOIIOJEHUSIX, OTHOCSIIUXCS
K (PU3UYECKHUM SIBJICHUSM;

—BBISBIIATh NPUYMHHO-CIICJICTBEHHBIC CBSI3U MPU H3YYECHUU
¢u3nveckux  ABICHWA M TMPOIECCOB; JENaTh  BBIBOJBI  C
UCIIOJIb30BAaHUEM JEAYKTUBHBIX M MHAYKTUBHBIX YMO3AKJIIOUCHHI,
BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PU3NYECKUX BEITUUHH;

—CaMOCTOSITEIbHO BBIOMPATh CIOCO0 pelieHus yueOHOU
dusnueckoil 3amaun (CpaBHEHUE HECKOJBKUX BAPHAHTOB PEIICHUS,
BBIOOp Hamboliee MOAXOASIIETO C Y4ETOM CaMOCTOSTEIHHO
BbI/IEJICHHBIX KPUTEPHUEB).

bazoBble nccnenoBaTenbckue NeHCTBUSA:

—MWCIIONb30BaTh  BONPOCHl  KaK  HCCIIENOBATEIbCKUN
WHCTPYMEHT MMO3HAHUS;

—TIpOBOJUTh IO CAaMOCTOSTEIbHO COCTaBICHHOMY IUIaHY
OIBIT, HECJIOXKHBIH  (U3MUECKUIl  SKCHEepUMEHT, HeOOoJbIIoe
uccienoBaHue (pU3NIECKOro sSBJICHUS;

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

—CaMOCTOATENHLHO (hOpMyIHpOBaTH O0OOIIEHUS U BBIBOJIBI
0 pe3yJIbTaTaM MPOBEAEHHOTO HaOII0I€HUS, OTIbITA, NCCIIEIOBAHUS;

—TIpOTHO3UPOBAaTh  BO3MOXKHOE JajibHEHIIee pa3BUTHE
(u3NYECKUX MPOLIECCOB, A TAKXKE BBIIBUTaTh MPEANOIOKEHHUS 00 UX
Pa3BUTHHU B HOBBIX YCIIOBUSAX M KOHTEKCTaX.

Pabota ¢ uadopmanmeii:

—TIIPUMEHSATH PA3JINYHbIE METO/Ibl, HHCTPYMEHTHI M 3alIpPOCHI
Ipu MOHMCKE W OTOOpe HH(OpPMAMKM WIM JaHHBIX C Y4ETOM
MpeIoKEHHON yueOHON (hU3NUecKOo 3a1a4u;

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

—CaMOCTOSITEJILHO ~ BBIOMpPATh  ONTUMAIBHYIO  (GopMy
npecTaBieHus HHQOpMaluK U WUTIOCTPUPOBATH pelaeMble 3aauu
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HECIIO)KHBIMU CXEMaMH, JMarpaMMaMM, HWHOM Tpapukod M HX
KOMOWHAIIUIMU.

YHuBepcanbHble KOMMYHUKATUBHBIE JCHCTBUS

OO01enue:

—B XO0/€ OOCYXJIEHHsS y4eOHOro Marepuaya, pe3yJbTaToB
1a00paTOpHBIX padOT U MPOEKTOB 3a/laBaTh BOIPOCHI MO CYIIECTBY
00CyX/1aeMOH TeMbI M BHICKA3bIBATh UJICH, HAIICJICHHbIC HA PEIICHHUE
3aJjauy 1 MoJiiep kaHue OaroxenaTeaIbHOCTH OOLIEHHUS;

—COIIOCTaBJIATh CBOU CYXACHMSI C CYXKICHMSIMH JPYIHX
YYaCTHMKOB JMajiora, OOHApyXWBaThb pasziIMuue M  CXOJCTBO
TO3UIINH;

—BBIPa)KaTb CBOIO TOYKY 3PEHMSI B YCTHBIX M IHCBMEHHBIX
TEKCTax;

—IyOIMYHO MPEJACTAaBIATh  PE3yJbTaThl  BBINOJIHEHHOI'O
(bu3M4IeCKOTo OnbITa (IKCIEPUMEHTA, HCCIIEJOBAHUS, IPOCKTA).

CoBMecTHas JeSITEIbHOCTh (COTPYIHUYECTBO):

—TIOHUMAaTh U HCII0JIb30BaTh IPEUMYILECTBA KOMaHIAHON U
MH/MBUYaJIIbHOM pabOoThl NMpHU pelIeHUN KOHKPETHOM (hru3nyeckoi
poOIEMBI;

—TIIpUHUMATD LEeIH COBMECTHOM JeSITeJIbHOCTH,
OpPraHMU30BbBIBATH JEHCTBUS MO €€ TOCTHKEHUIO: paclpeaesiTh POy,
00CYX/1aTh MPOLIECCHI U PE3YJIbTAaThl COBMECTHOM pabOThI; 00001IaTh
MHEHHS HECKOJIBKUX JIIOICH;

—BBIMOJHATH CBOIO YaCTh pabOThI, JOCTUrasi KaUeCTBEHHOTO
pe3yJibTaTa [o CBOEMY HalpaBiICHUIO U KOOPAUHUPYS CBOM JIEHCTBUS
C IpYTMMH YICHAMH KOMaHJbI;

—OILIEHUBATh Ka4e€CTBO CBOET0 BKJIaJa B OOLIMIT MPOIYKT 1O
KPUTEPHSIM, CaMOCTOSITENIbHO C(HOPMYIMPOBAHHBIM yYaCTHUKAMHU
B3aMMO/JICHCTBUS.

YHuBEpCATbHBIE PETYISTUBHBIE JEHCTBUSA

Camoopranuzanys:

—BBISABIIATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYalUsX,
TpeOYIOLIX ISl pelIeHus] PU3NIECKUX 3HAHUM;

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

—CaMOCTOSITENIBHO ~ COCTaBIATh  AITOPUTM  PEIIEHUS
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(bu3MUYeCKO 3a/1a4u WX IJIaHA UCCIICIOBAHUS C YIETOM UMEIOLTUXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBATh
IIpeJIaracMble BapUaHThl PEILICHUM;

—J1enath BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIlICHUE.

CamMoxkoHTpoIIb (pedekcus):

—J1aBaTh aJIEKBaTHYIO OLIEHKY CUTYallUH U Mpeajararh IiaH
€€ U3MCHCHUS;

—OOBSACHATh NPUYUHBI  JOCTIKECHHUS  (HEIOCTHIKCHHS)
pE3yNbTAaTOB JEATEIBHOCTH, JaBaTh OICHKY NPHOOPETEHHOMY
OTIBITY;,

—BHOCHUTH KOPPEKTUBHI B JICATEIHHOCTh (B TOM YHCIIE B XOJI
BBITIOJTHEHUS (PU3UYECKOTO MCCIIEOBAHUS WM MPOEKTa) HA OCHOBE
HOBBIX OOCTOSTENHCTB, U3MCHHUBIIUXCSI CUTYAIlHid, YCTaHOBJICHHBIX
OLIMOOK, BOHUKIIIUX TPYTHOCTEH;

—OIIEHUBATh COOTBETCTBUE PE3YJIbTATA IEIH U YCIOBHUSIM.

OMOUMOHAIbHBIN UHTEIJIEKT:

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

[Ipunstue ceds u npyrux:

—IpU3HaBaTh CBOE TIPaBO Ha OIMMOKY TMPU PEIICHUN
(bu3MYECKUX 3a7a4 WK B YTBEPHKJICHUSAX HA HAyYHBIE TEMbI U TAaKOE
e MPaBo JIPYroro.

IMPEAMETHBIE PE3YJIbTATHI

7 kJy1ace

[IpenmetHbie pe3ynabTaThl Ha 0a30BOM YpPOBHE OTPaXKaroT
c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

—MWCIOJB30BaTh TOHATHA: (U3NYECKHE U XHUMHUYECKHE
SBJICHUS; HAOJIIOJICHUE, YKCIIEPUMEHT, MOJIeNb, TUIIOTE3a; €AMHUIIBI
(GU3NYECKUX BEJIWYHMH, aTOM, MOJIEKYJla, arperaTHbIE COCTOSHUS
BemiecTBa (TBEpHOE, IKHMIKOE, Tra3000pa3HOE); MEXaHWYeCKoe
IBUKEHHE (paBHOMEpHOE, HEpaBHOMEpPHOE, MpPSIMOJIMHENHOoe),
TPaeKTOpHs, paBHOACHCTBYIOImas cwi, Aedopmarus (ympyras,
MJIACTUYECKas ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

—pa3nuyuath sBieHus (auddy3us; TEIIOBOE BIKCHHE
YacTUIl BEIEeCTBA; pAaBHOMEPHOE JBIKEHHE; HEPaBHOMEPHOE
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JBIKEHUE; MHEPIIHS; B3aUMOJICHCTBUE TEJI; paBHOBECHE TBEPBIX TEIl
C 3aKpeIUIEHHOM OChIO BpAIEHUs; Nepejada AaBJICHUS TBEPIABIMHU
TeJIaMU, KHUJIKOCTSAMHU M Ta3aMu; aTMOoc(epHOe JaBJeHUe; IJIaBaHUe
TeJ; IpEeBpaIleHUs] MEXaHWYECKOHW OHHEpPruu) IO ONMCAHUIO HX
XapaKTepHBIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOE (PU3UYECKOE SIBIICHUE;

—pacro3HaBaTh NPOSIBICHHE HM3YyYCHHBIX  (PU3MUECKUX
SBJICHUH B OKPY’KAIOLIEM MUPE, B TOM 4YHCie (PU3HUECKUE SIBICHUS B
IIPU- POJIE: IPUMEPHI ABIKEHHS C PA3TUYHBIMUA CKOPOCTSIMH B )KUBOU
Y HEXHMBOH MPUPO/IE; NEHCTBUE CHIIBI TPEHHUS B TIPUPOJIE U TEXHUKE;
BIMSIHME aTMOC(EpPHOro JaBJI€HUS Ha JKMBOM OpraHu3M; IIaBaHHUE
PBIO; pBIYAry B TEJIE YETIOBEKA; IPHU ATOM MEPEBOAUTH MPAKTHUECKYIO
3ajjauyy B y4eOHYI0, BBIJEIATH CYIIECTBEHHbIE CBOWCTBA/IPU3HAKU
(U3NIECKUX SIBIICHHIA;

—OMHCHIBATh H3YYECHHBIC CBOWCTBAa Tel W (hu3myeckue
SBJICHUSI, MCIONBb3ys (U3MYECKHe BeIMYMHBI (Macca, OO0BEM,
IUIOTHOCTH BEIECTBA, BPEMs, IyTh, CKOPOCTh, CPEIHSS CKOPOCTb,
cujla yIpYyrocTH, CUja TsDKECTH, BEC Tela, Cuila TPEHMs, TaBIeHUE
(TBE€pmoro  Tema, KUAKOCTH, Tas3a), BBHITAIKUBAIOIIAS CHIIA,
MeXaHu4eckass paboTa, MOIIHOCTb, IJIEYO CHJIBI, MOMEHT CHJIBI,
KOO QHUIMEHT IMOJIE3HOTO ACWCTBUS MEXaHM3MOB, KHHETHYECKas U
MOTEHIMaJIbHAasl SHEPrys); MpU ONUCAHUM NPAaBUIBHO TPaKTOBATh
(bu3NYEeCKUi CMBICIT HCIIOJIb3YeMbIX BEIMYMH, UX OOO3HAYCHHS W
eIMHUIIB! (PU3MUECKUX BEIIMYMH, HAXOAUTH (POPMYJIbI, CBSA3bIBAIOIINE
TaHHYIO (U3WYECKYIO BEIMYMHY C JAPYTUMH BEIIMYMHAMH, CTPOUTH
rpadMKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIUYUH;

—XapaKTepu30BaTh CBOMCTBA Tej, (U3UYECKHE SBICHUS U
MPOIIECChl, HCIONB3Ysl MpaBHa CIOXKEHUS cwil (BIOJIb OIHOM
pSIMOi),

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

—OOBACHATh (PU3NYECKUE SIBICHUS, MPOIECCH U CBOMCTBA
TeJI, B TOM 4YHCI€ M B KOHTEKCTE CHUTyallUd NpPAaKTUKO -
OPHEHTUPOBAHHOI'O XapaKTepa: BbISIBIIATh IPUUYUHHO-CIIEICTBEHHbIE
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CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JIOTMYeCKUX 1IaroB ¢ OMOpoil Ha
1—2 wu3ydeHHBIX CBOWCTBA (UBUYECKUX SBICHUU, (HUIUICCKUX
3aKOHa MJIM 3aKOHOMEPHOCTH;

—pemaTh pacu€THble 3aa4u B 1—2 JEHCTBUS, UCHOJIb3YS
3aKOHBI M (DOpMyJbI, CBSI3BIBAOLINE (DPU3UYECKHE BEIWYHHBI: Ha
OCHOBE aHajM3a YCJIOBMs 3aJaud 3allMChIBaTh KpPaTKOE YCIOBHE,
MOJICTABIATh (U3NYECKHUE BEIMYMHBI B (HOPMYJBl U IPOBOIUTH
pacuéTel, HAXOIUTh CIPABOYHBIE JaHHbIC, HEOOXOAMMBIE JIJIs
pemieHust  3a7ady, OLEHUBATh PEATMCTUYHOCTh  IOJTYYEHHOU
(U3HYECKON BETUYNHBL;

—pacro3HaBaTb MpPoOOJIEMbI, KOTOPBIE MOXXHO PEIIUTh IPH
noMou  (U3MYECKUX METOJ0OB; B ONUCAHUHM HCCIEIOBAHUS
BBIJICJIATH TPOBEPSEMOE NPEANONIOKEHUE (THIIOTE3Y), Pa3indarh U
UHTEPIPETUPOBATh MOJIYYCHHBIH pe3yibTaT, HAXOIUTh OIMIMOKH B
XOJI€ OTIBITA, JeaTh BBIBOABI 110 €T0 PE3yiIbTaTaM;

—TIPOBOJIUTH OMBITHI MO HAOIIOJEHUIO (PUBUUYECKUX SBICHHIA
WK (PU3UYECKUX CBOWCTB TeJ: (OPMYIHUPOBATH MPOBEPSEMBIE TIPE/I-
MOJIOKEHUS,  COOMpaTh  YCTAHOBKY W3  MPEIJIOKEHHOTO
000pyI0BaHUs, 3aIMCHIBATH XO/I ONBITa M POPMYIUPOBATH BHIBOIBL;

—BBINOJIHATE TIPSIMBbIE W3MEPEHUSI PACCTOSHHS, BpPEMEHH,
Macchl Tena, 00bEMa, CHJIBI W TEMIepaTypbl C HCIOJIb30BAaHHUEM
aHAJIOTOBBIX M UU(POBBIX MPHUOOPOB; 3aMUCHIBATH MOKA3aHUS
npuOopoB ¢ y4€ToM 3aJlaHHOM aOCOJIIOTHOM MOTPelHOCTH
U3MEpEHU;

—IIPOBOJIUTH WCCIIEIOBAHHE 3aBHCUMOCTH OJTHOM
¢bu3nyecKoil BEMMUYMHBI OT JPYrOW C HCIOJIB30BAHHEM MPSMBIX
M3MEpEeHUH (3aBUCUMOCTH TIyTH PAaBHOMEPHO JIBHKYIIIETOCS Tela OT
BPEMEHH JIBIDKCHUS TeNa; CUIIBI TPEHHS CKOJILKEHHS OT Beca Tea,
KadecTBa OOpaOOTKU TMOBEPXHOCTEH TEJI M HE3aBUCUMOCTH CHJIBI
TPEHUsI OT IUIOIIAJN CONPHKOCHOBEHHUS TE€JT;, CHIIBl YINPYTOCTH OT
VIUJIMHEHUSI TIPYXHWHBI; BBITAIKABAIONIEH CHIIBI  OT 00BEMa
NOTpYy)KEHHOW 4YacTW Teda M OT IUIOTHOCTH IKHMJIKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT TIyOWHBI, Ha KOTOPYIO
MOTPY)KEHO TeJNo; YCJIOBUU IJIaBaHMUs Tel, YCJIOBHH paBHOBECHUS
ppluara W OJIOKOB), ydYacTBOBaTh B IJITAHUPOBAaHUU YYEOHOTO
UCCIICIOBAHMs, COOMpPATh YCTAHOBKY U BBIMIOJNHATH H3MEpPEHUS,
cienys MpenjoKeHHOMY IUIaHy, (UKCUpPOBAaTh  pe3yJabTaThbl

38



MOJyYEeHHOM  3aBUCUMOCTH  (PU3MYECKMX BEIMYMH B  BHJE
NPEUIOKEHHBIX ~ TAaOMUIl M TIpauKoOB, JAelaTb BBIBOABI I10
pe3yJibTaTaM HCCIIEA0BaHNUS;

—IIPOBOJIUTh KOCBEHHBIE HM3MEpPEHUs (PU3MUECKUX BEIMYUH
(IUJIOTHOCTH BEIIECTBA XKUAKOCTH W TBEPLOTO TENa; CUJIa TPEHUS
CKOJIb)KEHUS;  JaBJI€HHE  BO31yXa;  BbITAJKUBAIOUIAs  CUJA,
JEHCTBYIOMAsl HAa TIOTPYXKEHHOE B KHUAKOCTH TeN0; KOA(P(UIIUEHT
II0JIE3HOTO AEUCTBHS IPOCTHIX MEXAHU3MOB), CIIeys IPEUI0KEHHON
UHCTPYKLUU: IpU  BBIIOJHEHUH  HU3MEPEHUN cooupaTh
SKCIIEPUMEHTAJIbHYIO YCTAaHOBKY M BBIYUCIIATH 3HAUEHHE HCKOMOM
BEJINYMHBI;

—Cco010/1aTh IPaBUiIa TEXHUKHK 0€30IIaCHOCTHU MpH paboTe ¢
1a00paTOpPHBIM 000PYIOBAaHHEM;

—YyKa3bIBaTh IPUHLUIBI AEHCTBUS IPUOOPOB U TEXHUUECKUX
YCTPOMCTB: BECHI, TEPMOMETp, JHHAMOMETp, COOOIIAOIINECS CO-
CyAbl, OapoMeTp, pblyar, IOJBMXKHBIM M HEMOJBHUXHBIN OJIOK,
HAKJIOHHAs MJI0CKOCTh;

—XapakTepu3oBaTb  MPUHLUIBl  JEHCTBUS  U3YyYEHHBIX
puOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPON Ha MX ONHCaHUs (B
TOM  YHCIE: HNOJUINITHUKH, YCTPOWCTBO BOZOIIPOBO/IA,
TUIpaBIMYECKUN MPecc, MAHOMETP, BHICOTOMED, MOPIIHEBOM HAcocC,
apeoMeTp), UCTOJIb3ys 3HAHHUSI O CBOMCTBAX (PU3MUYECKUX SIBICHUH U
HeoOxouMble (PU3HUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

—TIpUBOAUTh TIpUMEPHl / HaXOAUTh HUHPOPMAIUIO O
pUMepax MPaKTUYECKOrO0 HCIOJIb30BaHUS (PU3MYECKUX 3HAHUHM B
MOBCEHEBHON JKM3HM Ui obOecriedyeHUs: O€30MacHOCTH NP
oOpamieHun ¢ mnpudbopaMM UM TEXHUYECKUMH YCTpOIlCTBamH,
COXpaHEHMs 3J0pOBbS U COOJIOACHHUS HOPM HKOJOTHYECKOTO
MOBEICHUS B OKPYKAIOLIEH CPENIE;

—OCYILIECTBISATh OTOOp MCTOYHMKOB HH(GOpPMAIUU B CETH
WHTEpHET B COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3alpOCOM, Ha
OCHOBE HMEIOIIMUXCS 3HAHUN M NYTEM CpaBHEHMS pPa3IMYHBIX
UCTOYHMKOB  BBIIENATH  HMH(MOpMAIMIO,  KOTOpas  SIBJISETCS
MIPOTUBOPEYUBOI U MOXKET OBITH HEJJOCTOBEPHON;

—MWCHOJB30BaTh TPU  BBINOJHEHUH Y4YEOHBIX 3aJaHHM
HAYYHO-TIONMYJISIPHYIO ~ JIUTEpaTypy (DU3MUYECKOrO  COJepiKaHus,
CIIpaBOYHBIE MaTepuaibl, pecypcbl ceTd VIHTepHeT; BIaneTh
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npuéMamMu KOHCIIEKTUPOBAHUS TEKCTa, npeodpa3oBaHus
nH(pOpMaIUY U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHBIE KPAaTKHE MUCHMEHHBIC M YCTHBIC
COOOIICHUS HAa OCHOBE 2—3 UCTOYHUKOB HH(POpMaIUK (PU3NIECKOTO
COJIepKaHusl, B TOM YHCie yOJIMYHO JeNaTh KPaTKUe COOOIIEHUs O
pe3ynbraTax MpPOEKTOB WM Y4eOHBIX HCCIEAOBAHUN; IMPH 3TOM
IPAaMOTHO HCIIOJIb30BaTh M3YYEHHBIM IMOHATUMHBIN amnmapar Kypca
(bu3KKH, CONPOBOXKIATH BHICTYIIJICHUE MTPE3EHTAIUECH;

—TIpY BBINOJIHEHUN Y4YEOHBIX IMPOEKTOB U HCCIIEJOBAHUM
pacripenenath OOS3aHHOCTH B TIpyHmne B  COOTBETCTBUU  C
MIOCTaBJICHHBIMM 3aJa4aMH, CJIEIUTh 3a BBIIOJHEHUEM ILIaHa
IENCTBUI, aJeKBAaTHO OIEHUBAThL COOCTBEHHBIM BKJIaI B

JIEATEIILHOCTD TPYMIIbBL; BBICTpPanBaTh KOMMYHHUKaTHBHOE
B3aHMOIICI>'ICTBI/Ie, yLII/ITI)IBaSI MHCHUC OKPY)KaIOHII/IX.
7 KJacc

IIpenmetHble pe3ynabTaThl Ha 0a30BOM YPOBHE OTPaXaroT
chOpMUPOBAHHOCTH y O0YHAIOIINXCS YMEHUH:

—MWCHOJb30BATh IMOHATHS: Macca M pa3Mepbl MOJIEKYII,
TEIUIOBOE JBM)KEHHE aTOMOB M MOJIEKYJ, arperaTtHble COCTOSIHHS
BEIIECTBA, KPUCTAJUIMYECKHE M aMOp(HBbIE Tella, HACBIIICHHBIH U
HEHACBIUICHHBIM  Tap, BIAKHOCTh  BO3AyXa; TeMIleparypa,
BHYTPEHHSs DJHEprus, TEIUIOBOM JBHUraTelb, 3JIEMEHTapHBIN
ANEKTPUYECKUN  3apsifl, DJIEKTPUYECKOe TI0Jie, IPOBOJHUKU U
JIUDJIEKTPUKU, IIOCTOSIHHBIN 2JIEKTPUYECKUN TOK, MarHUTHOE TI0JIE;

—pa3nuyath SBJIEHUS (TEIJIOBOE pacHIMpEeHHE/cKaThe,
TeIuionepeiadya, TEII0BOE PaBHOBECHE, CMAaUMBaHUE, KalWJLISPHbBIE
SBJIGHUS, WCIIApEHME, KOHJEHCAllMsl, IUIaBJIEHHE, KPUCTAJUIM3AIHs
(oTBepAeBaHME), KHIIEHHE, Teronepenadya (TerIONpPOBOAHOCTD,
KOHBEKIIMSI, W3JydeHHUE); OJJeKTpHU3alus TeJ, B3auMOJeHCTBHE
3apsA70B, JAEUCTBUSA JJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKAaHUE,
B3alMO/JICIICTBE MAarHUTOB, JIEHCTBHE MAarHUTHOTO TMOJS Ha
IIPOBOJAHMK C TOKOM, 3JIEKTPOMAarHWTHAas MHIYKIUS) [0 OMHCAHUIO
UX XapaKTEepHBIX CBOMCTB M Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIINX
JTaHHOE (PU3UYECKOe SIBIICHUE;

—pacro3HaBaTh NPOSIBICHHE HM3YYCHHBIX  (PU3HUECKUX
SBJICHUN B OKPY’KAIOIIEM MUpE, B TOM Yuclie (PU3NYECKHE SBICHUS B
IPU- pOJie: NOBEPXHOCTHOE HATSKEHHE U KAaNUJUIPHBIEC SBICHUS B
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IIPUPOJE, KPUCTAIUIBI B IpUpoje, usnydeHue ConHla, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE pPOCHI, TyMmMaHa, HWHeEs,
CHETa; JIEKTPHUECKHUE SBJICHUS B aTMOC(hepe, FTEKTPUIECTBO KUBBIX
OpPraHU3MOB; MAarHuUTHOE Iojie 3eMJH, Apeid MOoJICOoB, pOIb
MarHMTHOTIO MOJIS U1 )KU3HU Ha 3emile, NOJISIPHOE CUSHUE; TIPU 3TOM
NEpEeBOUTh MPAKTUYECKYK 3aJadyy B Y4eOHYIO, BBIICIATh
CYIIECTBEHHBIC CBOMCTBA/IPU3HAKH (PU3MUECKUX SBICHUH;
—OMNMChIBaTh H3Y4YEHHBbIE CBOMCTBAa Tel W (husnyeckue
SBIICHUS, MCIOJNB3YS (U3MUECKUE BEIMYMHBI (TeMmIeparypa,
BHYTPEHHS  DHEpPrusi,  KOJMYECTBO  TEIUIOTHI,  YJEJIbHas
TEIUIOEMKOCTh BEIIECTBA, yJelbHas TEIUIOTa IUIABJICHUS, ylelbHas
TeIioTa napooOpa3oBaHMsl, yAeIbHas TEIUIOTa CrOpaHUs TOILIMBA,
KOYQQUIMEHT  MOJE3HOro  JEHCTBMS  TEIUIOBOM  MAIIMHBI,
OTHOCHUTEJIbHASl BJIAXKHOCTb BO3/AYXa, AIEKTPUUYECKUN 3apsi, cuia
TOKa, 3JIEKTPUYECKOE HAIPSDKEHHE, CONPOTHUBICHHUE MPOBOIHUKA,
yIeNbHOE CONpPOTHBIIEHHE BEmIeCTBa, paboTa ©  MOIIHOCTH
JIEKTPUYECKOTO TOKA); HPU OINUCAHWU IPABUIBHO TPAKTOBATh
(bu3N4YecKuii CMBICT HCIIONB3YEMbIX BEJIHYMH, OOO3HAUYCHUS U
eIMHULIB! PU3HMUECKUX BEJIWYHMH, HAXOAUTh (POPMYIIbI, CBA3bIBAIOIINE
JaHHYI0 (U3UYECKYIO BEJIMYHMHY C JPYTUMHU BEIWYMHAMU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIUYNH;
—XapaKTepu3oBaTh CBOMCTBa Tej, (PU3MYECKHE SIBICHUS U
MIPOLIECCHI, UCMONb3Ys OCHOBHBIE HOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPUN CTPOCHHUS BEIIECTBA, IIPUHIUI
CYIEpHO3UIMH ToJIeH (Ha KaYECTBEHHOM YPOBHE), 3aKOH COXPaHEHUS
3apsza, 3akoH OMa Juist yuacTka 1enu, 3akoH /xoyns—JIlenna, 3akon
COXPAaHEHHUs YHEPrUH; MPH STOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3aIIUCBhIBaTh €r0 MaTEMATHUECKOE BBIPAKECHHUE;
—OOBSICHIATh (PU3NYECKUE MPOIIECCH U CBOMCTBA TEJ, B TOM
Yyuclie M B KOHTEKCTE CHUTyallUd MpakTUK OPUEHTHUPOBAHHOTO
XapakTepa: BbBISBIATh MPUYUHHO-CIIEJACTBEHHbBIE CBSA3H, CTPOHUTH
oO0bsicHeHHe M3 |—2 IOrMYecKkux IIaroB ¢ omnopo Ha 1—2
M3YYECHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUU, (PU3NUYECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;
—pelaTh pacu€THbe 3a/aud B 2—3 JOEHUCTBUSI, HCHOIb3YA
3aKOHBI M (HOPMYJIbI, CBSA3BIBAIONIME (PU3NUYECKUE BEITUYMHBL Ha
OCHOBE aHaJIM3a YCJIOBUS 3aJaud 3allUChIBaThb KpaTKOe YCJIOBHE,
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BBISIBIISITh HEJOCTATOK NAHHBIX JJIS pEIIeHHs 3aJaud, BbIOMpPATh
3aKOHBI U (QOpMyJbl, HEOOXOAUMBIE A €€ peuIeHHs,, TPOBOAUTH
pacu€rbl W CpaBHUBATh IOJIYYEHHOE 3HAa4YeHHE (HUBNYECKOMH
BEJINYUHBI C U3BECTHBIMU JaHHBIMH;

—pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PEIIUTh IPH
MOMOUIHN (PU3UYECKUX METOJIOB; UCIIONb3Ys OMKUCAHUE UCCIIeI0BaHUS,
BBIJICIIATH [IPOBEPSIEMOE IIPEATIONOKEHHE, OLICHUBATh IIPABUIIBHOCTD
MOPsIAKA IPOBEICHUSI UCCIIEJOBAHUS, J€JIaTh BbIBOIbI;

—IIPOBOJIUTH OTBITHI 10 HAOIIOACHUIO (PU3HUECKUX SIBICHUI
WK (PU3NYECKUX CBOWCTB Tl (KaNWUISIPHBIC SBICHUS, 3aBUCHMOCTD
JaBJICHUA BO3[AyXa OT €ro o00béMa, TeMIepaTrypbl; CKOPOCTH
mporiecca OCTHIBAHUS/HATPEBAHUS TIPU M3ITYYEHHUH OT IIBETa
M3ITyYaroUIei/morIonaield MTOBEPXHOCTH; CKOPOCTh HCIApEHHUS
BOJBl OT TEMIIEpaTypbl XUIAKOCTH M IUIOIIAAM €€ IIOBEPXHOCTH;
ANEKTPU3ALMS TEJl W B3aUMOJCHCTBUE HIIEKTPUUECKUX 3apsiioB;
B3aUMOJICHICTBUE ITOCTOSIHHBIX MArHUTOB, BU3yaJIN3alisl MATHUTHBIX
MOJIEM TOCTOSIHHBIX MAarHUTOB; JIEUCTBUSI MAarHUTHOIO IMOJISI Ha
MIPOBOJHHUK C TOKOM, CBOWCTBA JJIGKTPOMAarHuTa, CBOWCTBA
JJIEKTPOABUIATENA IIOCTOSIHHOT O TOKa): ¢dbopmynupoBaTh
IpoBepsieMble  MPENANOJIOKEHUs, CcOOMpaThb  YCTAaHOBKY W3
NPE/UIOKEHHOTO  00OpY/lOBaHMs; OINHUCBHIBaTH XOJ ONbITA U
(hopMyTupOBaTh BHIBOJIBL;

—BBIIOJIHATH npsiMble U3MEpEeHUs TEeMIIepaTyphl,
OTHOCHUTEJIBHOM BJIAJKHOCTH BO3/yXa, CUJIBI TOKA, HANPSDKEHUS C
HCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U JATUUKOB (U3NYECKUX
BEJIMYMH; CPaBHHUBATH PE3YJIbTaThl U3MEPEHUN C YYETOM 3aJaHHOMU
abCOIOTHON MOTPEIIHOCTH;

—IIPOBOJUTH UCCIIE0BAHUE 3aBUCUMOCTHU OJIHOM
¢bu3nyecKkoil BEIMUYMHBI OT JPYrod C HCIOJIB30BAHHEM MPSMBIX
U3MepeHuil (3aBHCHMOCTb CONPOTHUBIIEHUS TPOBOJHUKA OT €r0
JUIMHBI,  IUIOIIAJM  IONEPEYHOTO  CEYEHHs U YACIBHOIO
COIIPOTUBIICHUs BELIECTBA IIPOBOJHUKA; CUJIbI TOKA, HIYILETO Yepe3
MIPOBOJHHUK, OT HANpsDKEHHWsT Ha IPOBOJHHKE; MCCIIEOBAaHUE
MIOCJIEZI0BATEIBHOTO U NMApAJJIEIbHOTO COEIMHEHUN MPOBOJIHUKOB):
IUIAaHUPOBATh HCCIEeI0OBaHUE, COOMpaTh YCTAHOBKY W BBIIOJHSTH
U3MEpeHus, clenys MpeUIoKeHHOMY IUIaHy, (pUKCHpOBaTh
pe3yNbTaThl NOTYYEHHOW 3aBUCUMOCTH B BUE TaOJIHUI] U Tpa(UKOB,
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JIeNIaTh BBIBOJIBI 1O PE3YJIbTaTaM MCCIIEI0BAHNUS;

—TIPOBOJIUTh KOCBEHHBIE M3MEpPEHUs (PU3NUECKUX BETUYHH
(ynenbHas TENJIOEMKOCTh BEIECTBA, CONPOTHUBIECHUE IPOBOAHMKA,
pabota © MOUIHOCTH 3JEKTPUUECKOrO TOKa): IJIAHUPOBATh
U3MepeHusi, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEAys
MPEAJIOKEHHON HHCTPYKLIUH, U BBIYUCIIATh 3HAUCHUE BEJIMYNHBL;

—Cco0r0/1aTh MpaBHUjIa TEXHUKH OE€30MIaCHOCTH MpHU padoTe ¢
J1a00paTOPHBIM 000PYIOBAHUEM;

—XapaKTepu30BaTh  NPUHLMIIBI  JEHCTBUS  H3YYEHHBIX
npuOOPOB U TEXHUUYECKUX YCTPOMCTB C OMOPOM HA MX OmMucaHus (B
TOM 4YHCJE: CHCTeMa OTOIUIEHUS JOMOB, THUIPOMETp, MapoBas
TypOuHa, aMIIEpMETP, BOJIbTMETP, CUETUUK IEKTPUUECKON SHEPTUH,
AJEKTPOOCBETUTENIbHbBIE pudopHL, HarpeBaTelbHbIE
AIEKTPONPUOOPHI  (MIPUMEPBI), DIEKTPUUYECKHUE TMPEAOXPAHUTEIIN;
ANEKTPOMArHUT, AJIEKTPOJBUraTeNlb MOCTOSTHHOTO TOKA), UCIONb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBICHHUA H HEOOXOIUMBIE
¢bu3nyecKkrue 3aKOHOMEPHOCTH;

—pacrno3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOWCTBA H
U3MEpUTENIbHbIE TPUOOPHI MO CX€MaM MU CXEMaTHYHBIM PHUCYHKaM
(KHOKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETP, THUIPOMETP,
JBUTATEIb BHYTPEHHErO CrOpaHMs, JJIEKTPOCKOI, PEeocTaT);
COCTaBJIATh CXEMBI DJIEKTPUUECKHUX LIEMEW C IMOCIENOBATEIbHBIM U
NapajuleIbHBIM  COEIMHEHUEM 3JIEMEHTOB, pasjinyasl yCIOBHBIE
0003HAYEHUS HIIEMEHTOB JIEKTPUUECKUX LIeTell;

—IIPUBOANTH MPUMEPHI/HAXOAUTh HHPOPMALIUIO O IPUMEpPAX
NPAaKTUYECKOTO  HCHOJNb30BaHUSA  (U3MYECKMX  3HaHUM B
MOBCEIHEBHOM KHM3HU s oOecriedeHuss O€30MacHOCTU  IpH
oOpamieHnun ¢ TOpubopaMM U TEXHUYECKMMHU YCTPOMCTBAMH,
COXPAaHEHHUS 3/I0pOBbS U COOJIOACHHS HOPM 3KOJOTHYECKOIrO
IIOBE/ICHUS B OKPYXAIOLIEH cpene;

—OCYIIECTBJIATh  MOMCK  HMH(oOpMamuu  (QU3UIECKOTOo
colepkaHusl B ceTh VMHTEpHET, HA OCHOBE MMEIOIIUXCS 3HAHUU U
NyTéM CpaBHEHUS JOINOJIHUTENbHBIX HCTOYHUKOB  BBIIEIATH
nH(OpPMaIIHIO, KOTOpas SBJISETCS MPOTUBOPEUNBOM MIIM MOXKET OBITh
HEJIOCTOBEPHOM;

—MWCHOJBb30BaTh TPU  BBIIOJHEHUM YYEOHBIX 3aJaHUN
HAyYHO-TIOMYJISIPHYIO ~ JIUTEpaTypy (PU3WYECKOrOo  COJep>KaHUs,
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CIpaBOYHBIE MaTepUaNbl, pPecypchl ceTu VIHTepHeT; BIAAETh
npuéMamu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus
nH(OpMAIIUY U3 OTHOM 3HAKOBOU CUCTEMBI B JPYTYIO;

—C03/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U KpPATKUE YCTHBIE
coobmeHusi, 0000mas MHPOPMAIUIO U3 HECKOJBKUX HCTOYHHUKOB
(bu3MYECKOro ColepKaHus, B TOM 4YHCIE MyOJIMYHO MPEICTaBIsATh
Pe3yIbTaThl MPOSKTHON MITH MCCIIEOBATEIBCKOM IeITENbHOCTH; TIPH
3TOM TpPaMOTHO HCHOJIb30BaTh W3YUYEHHBINM MOHATUWHBIA ammapar
Kypca (pU3UKH, COMPOBOXK/IATH BHICTYIICHHE MTPE3CHTAINCH;

—TIpY BBINOJIHEHUN Y4YEOHBIX IIPOEKTOB U HCCIIEJOBAHUM
(bu3MYECKUX MPOLECCOB pPACIpeAesaTh O00s3aHHOCTU B TpyNIE B
COOTBETCTBHMHM C  IIOCTaBICHHBIMH  3aJadyaMH, CIEAUTh 34
BBHITIOJTHEHUEM IUTaHA JEUCTBUN M KOPPEKTUPOBATH €ro, aJeKBAaTHO
OLICHUBATh COOCTBEHHBIM BKJIAJ B JCATEIBHOCTh TPYIIIHI;
BBICTpAaUBaTh KOMMYHHMKATHBHOE  B3aHMOJICHCTBHE, IPOSBIIAS
TOTOBHOCTB pa3pemiats KOHQIUKTHL. 9 Kiracc

[IpenmerHbie pe3ynbTaThl Ha 0a30BOM YPOBHE OTPaKaroT
c(OpPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

—MWCIOJIB30BaTh MOHATHUS: CHCTEMa OTCYETa, MaTepHaIbHas
TOUYKa, TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHMYECKOI'O JBHMKEHMS,
nedopmarus (ynpyras, TJIaCTUYECKas ), TpEeHHE,
LEHTPOCTPEMUTENLHOE YCKOPEHHE, HEBECOMOCTb U MEPErpy3Ku;
HEHTP TSHKECTH; a0COIOTHO TBEPIOE TEJO, IEHTP TSHKECTH TBEPIOTO
TeNa, paBHOBECHE; MEXaHUYeCKHe KoieOaHWs M BOJIHBI, 3BYK,
WHOPa3BYK W YIBTPA3BYK; JJIEKTPOMAarHUTHBIC BOJHBI, IIKaja
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JalbHO30PKOCTb,
CHEKTPhl UCIYCKaHWA W  TOTJOmeHus; ambda-, Oera- u
raMMa-Hu3J1ydeHHs], U30TOIbI, sIepHast JHEPreTHKa,

—pa3nuyath sBIEHHUS (PaBHOMEPHOE M HEPaBHOMEPHOE
NpSIMOJIMHEHHOE JIB)KEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOe
IBIDKEHUE, CBOOOJHOE IMajieHWe TeJl, PaBHOMEPHOE IBUKCHHE II0
OKPY>KHOCTH, B3aMMOJICHCTBHE TeJl, PpEaKTHUBHOE JIBUXKEHHE,
KoebaTenbHOe  JBIDKEHHE  (3aTyXalollie W BBIHYXICHHBIC
Kosie0aHus), PE30HAHC, BOJHOBOE JBHXXEHHE, OTPAKCHHE 3BYKA,
MPSIMOJIMHEIHOE paclpoCTpaHEeHHe, OTPaKEHUWE U MPeoMIIEHUE
CBeTa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETa, pasJIoKeHHe Oenoro
CBETa B CIEKTP U CJOXKEHHUE CIHEKTPAJIbHBIX LBETOB, AMCIEPCHUS

44



CBETA, €CTECTBEHHAs PaguOAKTUBHOCTD, BO3HUKHOBEHHE
JMHEWYaToOro CHEKTpa M3JIy4eHMsI) MO OMHCAHUIO MX XapaKTEepPHBIX
CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIHUX JAHHOE
¢buznyeckoe BICHUE;

—pacro3HaBaTh NPOSIBICHHE HM3YyYCHHBIX (PU3MUECKUX
SBJICHUH B OKpY’KaloIleM MUpe (B TOM yucie pu3nuecKue sBJIeHUs B
IpUpOJE: NPWIMBBL U OTJIMBBL, JBUXKEHHE IulaHeT CoJIHEYHOM
CUCTEMBI, PEAKTUBHOE JIBM)KCHUE JKUBBIX OPIaHU3MOB, BOCIPHATHE
3BYKOB JKMBOTHBIMH, 3€MIICTPSICEHHE, CEUCMHUYECKUE BOJIHBI,
LlyHaMH, 53XO0, IBE€Ta TeJ, ONTUYECKUE SBICHHUSI B IIPUPOJE,
Ouosiornyeckoe JIeHCTBME BHUJIUMOIO, YIbTPa(HOIETOBOIO U
PEHTTCHOBCKOTO H3JIy4€HUH; €CTeCTBCHHBIH paAHOaKTUBHBINA (OH,
KOCMUYECKHE JIy4YM, PaJUOAKTHUBHOE W3JIYYEHHE IPUPOIHBIX
MUHEpAJIOB; JACUCTBUE PANAMOAKTHBHBIX H3JIY4YCHUH Ha OpraHU3M
YeJI0BEKA), IPU ATOM NIEPEBOANUTH MPAKTHUECKYIO 33Jjauy B y4eOHYIO,
BBIJICTISITHh CYIIECTBEHHBIE CBOWCTBA/TIPU3HAKN (DU3UUECKHX SBICHHIA;

—ONUCHIBATh M3y4YEHHBIE CBOWCTBA Tel U (pu3Mueckue
SIBJICHUSI, UCII0JIB3Ysl (pU3HuecKue BeUYMHbI (CpeAHssl U MTHOBEHHAs
CKOpPOCTh Te€Ja TIIpU HEPABHOMEPHOM JBWXXECHUHM, YCKOPEHHE,
[epeMelIeHue, MyTh, YrioBas CKOPOCTb, CHJIa TPEHUSA, CHIIA
YIOPYTOCTH, CUJa TSXKECTH, YCKOpEeHHE CBOOOJHOIO MaJeHHus, BeC
TeNa, UMIYJbC Teja, MMIIYJIbC CHIIBI, MeXaHHueckas pabora u
MOIIHOCTh, IIOTCHIMAJIbHAS DJHEpPrus Teja, IOJHATOTO Haj
MIOBEPXHOCTBIO 3€MIIM, TIOTEHLMAJIBHAS YHEPIUs CKATON NPYKUHBL,
KMHETUYECKasl SHEprus, MOoJHas MEXaHW4ecKas dHeprus, Inepuoj u
qacToTa KojieOaHuil, JUIMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA,
CKOpPOCTb CBE€Ta, MOKa3aTeb MPEIOMIIEHUS Cpefbl); MPH OMHCAHUU
NPaBUIBHO TPAKTOBATh (DPU3NYECKUNA CMBICT HCHOJIb3yEeMBIX BEJH-
4YiH, 00O3HAUYEHHA M EAUHMIBI (PU3UYECKUX BEJIWYMH, HAXOAUTH
(dopMynbl, CBS3BIBAIOIIME JAaHHYIO (PU3UUECKYI0O BEIMYMHY C
JOPYTUMHU BETMYMHAMM, CTPOUTH IPaUKU N3yUYEHHBIX 3aBUCUMOCTEN
(U3NYECKUX BETUYNH;

—XapaKTepu30BaTh CBOMCTBA TeJ, (hU3UYECKHE SBICHUS U
MPOLIECCHI, HCIIONB3YySl 3aKOH COXPAHEHWs DJHEPrHM, 3aKOH
BCEMHUPHOI'O TATOTCHUS, IPUHLUI CYNEPHIO3ULUN CHJI, NPUHLUI
oTHOCcUTENbHOCTH ['anmuies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS
UMITyJIbCA, 3aKOHBI OTPAKEHUS M IPEIOMIICHUS CBETa, 3aKOHBI
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COXpaHEHHMS 3apsJI0BOTO U MAaCCOBOTO YMCEI ITPH SIICPHBIX PEaKIUIX;
IIPU 3TOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alHCHIBATH
€ro MaTeMaTU4eCKOE BHIPAKCHUE;

—O0OBACHATh (PU3HUYECKUE MPOLECCH U CBOMCTBA TEl, B TOM
YHuciIe W B KOHTEKCTE CHTyallUd NPaKTHKO-OPUEHTHPOBAHHOTO
XapakTepa: BbIBIATh IPUUYUHHO-CIEICTBECHHBIE CBS3H, CTPOMTH
oOBsicCHEeHHEe W3 2—3 JIOTMYECKUX IIIaroB C omopod Ha 2—3
U3YyYEHHBIX CBOMCTBAa (U3NYECKUX SIBICHUH, (PU3NYECKUX 3aKOHOB
WJIY 3aKOHOMEPHOCTEM;

—pemarb pacyE€THbIC 33a4K (OMUPAIOLINECS Ha CHCTEMY U3
2— 3 ypaBHEHHUI), UCIIOb3Ysl 3aKOHBI U (OPMYJIbI, CBSI3bIBAIOLINE
¢u3nveckre BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBHS 3aJadd 3a-
IUCBIBATh KPATKOE YCIIOBHE, BBIABIATH HEIOCTAIOLIME MM HU30bI-
TOYHBIC TAHHBIE, BBIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE ISt
peleHusl, MPOBOAUTh pPACUYETBl M OLIEHUBATh PEATUCTHUYHOCTH
MOJTyYSHHOTO 3HaYCHHS (PU3NIECKON BEIINUHHEI,

—pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXXHO PEIIUTh IPH
NOMOIIMU (PU3MUYECKUX METOI0B; UCIIONIb3Ys ONIMCAHUE UCCIIEIOBAHMS,
BBIJICJIATH MPOBEPSIEMOE MPEIIOI0KEHNE, OLIEHUBATh MPABHIIEHOCTh
nopsiika  TNPOBEJNEHMS  HUCCIEAOBaHMs,  JelaThb  BBIBOJBI,
WHTEPIPETHPOBATH PE3YIIbTATHl HAOIIOICHUI U OIBITOB;

—IIPOBOJIUTH OTIBITHI 10 HAOIIONEHUIO (PU3HUYECKHX SIBICHHHA
Wi GU3NYECKUX CBOWCTB Tl (M3yueHHe BTOporo 3akoHa HeioToHa,
3aKOHa COXPAaHEHUS SHEPrHM; 3aBUCUMOCTh TMepHoja KojeOaHui
MPYKHHHOTO MasATHUKA OT MacChl Tpy3a M KECTKOCTH MPYKUHBI U
HE3aBUCHUMOCTb OT aMIUIMTY bl MaJIbIX KOJeOaHW; MpAMOIUHEHHOE
pacrpoCcTpaHeHHE CBETa, pPa3JIOKEHHE OeIoro CBeTa B CIEKTP;
U3yueHHe CBOICTB M300paXeHUS B IUIOCKOM 3€pKajle U CBOWCTB
M300pakeHUs TIpeAMeTa B coOuparomeld JuH3e, HaOII0ICHNE
CIUIOIIHBIX M JIMHEHYATBIX CIEKTPOB M3IYyYEHHS): CAMOCTOSTEIHHO
coOupaTh YCTaHOBKY U3 H30BITOYHOrOo Habopa 000pyIdOBaHMUS,
OIMCBIBATh XOJI OIBITA U €T0 Pe3yJIbTaThl, POPMYIHPOBAThH BHIBOJIBI;

—IIPOBOJIUTh  NpPU  HEOOXOJUMOCTH  CEpUI0  MPSIMBIX
M3MEPEHUH, Ompenensisi CpeHee 3HAUCHHE M3MEPSIeMON BEITMYHHBI
(pokycHoe paccTosiHME COOMPAIOIIEH JTHH3bI); 0O0CHOBBIBATH BEIOOP
croco0a U3MEpEeHUs/U3MEPUTEIBHOTO PHOOopa;

—IIPOBOJUTh HCCIIEOBAHUE 3aBUCUMOCTEH (PU3MUECKUX
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BEJIMYMH C UCTIOIH30BAHUEM MIPSIMBIX U3MEPEHUN (3aBUCUMOCTD ITyTH
OT BpPEMEHU IpPH DPABHOYCKOPEHHOM [JBM)KEHUHU 0€3 HadaabHOMN
CKOpOCTH; Iepuoja KojeOaHWH MaTeMaTHYeCKOro MasTHUKA OT
JUIMHBI HUTH; 3aBUCUMOCTH YIJIa OTPAXKEHMsI CBETa OT yIJla IaJleHus
U yIjia IpeioMIIEHUs OT yIjla aJeHMsl): INIaHUPOBaTh UCCIIEA0BaHuUE,
CaMOCTOSITEJIbHO COOMpaTh YCTAaHOBKY, (PMKCHUPOBAThb PE3yJbTaThl
MOJTyYEHHOM 3aBUCHUMOCTH (PU3UYECKUX BEIWYHMH B BUJAE TAOIUI] U
rpaduKoB, JieJ1aTh BHIBOJIBI IO PE3YJIbTaTaM HUCCIIEOBAHUS;

—IIPOBOJINTh KOCBEHHBIE M3MEPEHHUs (PU3MUECKUX BEITMYUH
(cpenHsisi CKOpPOCTb M YCKOpPEHHME Teja IpPU PaBHOYCKOPEHHOM
JBM)KEHUH, YCKOPEHUE CBOOOIHOrO MajeHusl, KECTKOCTh MPYKUHBI,
KOOQQUIUEHT TPEeHHS CKOJBXKCHHUS, MeXaHudeckas pabora u
MOIIHOCTb, 4YacTOTa W MEpPHOA KOJICOAHUH MaTeMaTH4eCKOro M
NPY>KHHHOTO MAsTHUKOB, ONTHYECKas CHJIa COOMpArOIIeid JIMH3BI,
paJMOAKTUBHBIM  (OH): IUIAHMPOBATh M3MEPEHUs; CcoOUpaTh
HKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBITIOJHITH U3MEPEHUS, CICHYS
NPE/UIOKEHHOW HMHCTPYKLMH; BBIYUCIATH 3HAYEHUE BEIUYMHBI U
aHAJIM3UPOBATh IOJyYEHHBIE pe3yJlbTaThl C Y4YETOM 3aJaHHOMU
MOTPELIHOCTH U3MEPEHUI];

—Cco0110/1aTh NTPaBUJIa TEXHUKHU OE€30MIaCHOCTH MpH paboTe ¢
1a00paTOPHBIM 000PYI0BAaHUEM;

—pa3nu4yaTh OCHOBHBIE NMPHU3HAKU W3YYCHHBIX (PU3HMUECKUX
Mojiefiell: MaTepuaabHasi TouKa, a0COIIOTHO TBEPIOE TENO, TOUEHHBIN
UCTOYHUK CBETa, JIyd, TOHKas JHMH3a, IUJIaHeTapHas MOJENb aToMa,
HYKJIOHHAs1 MOJIEJIb @aTOMHOTI'O SIpa;

—XapakTepu3oBaTb  MPUHLUMBI  JEHCTBUS  U3YyYEHHBIX
npUOOPOB U TEXHUUYECKUX YCTPOKHCTB C OMOPOH HA MX ONMUCAHHS (B
TOM YHCJIE CIUIOMETp, JaTYUKU TIOJOXKEHUS, pPACCTOSHUS U
YCKOpEHHUs, pakera, »dXOJOT, OYKH, IMepHuckorn, ¢oToanmnapar,
ONTUYECKHE  CBETOBOJBI, CIEKTPOCKOIN, JO3UMETp, Kamepa
Buiibcona), ncnonp3ys 3HaHUS O CBOMCTBaX (PM3MUECKUX SBJICHUN H
HE00X0AuMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

—MCIOJb30BATh CXEMBI M CXeMaTHYHbIE PUCYHKU U3YUEHHBIX
TEXHUYECKHX  YCTPOWCTB,  W3MEPHUTEIBHBIX  MPHOOPOB W
TEXHOJIOTUYECKUX MPOIIECCOB MPH PEHICHUH y4eOHO-TIPAKTHYECKUX
3a]1a4; ONTHYECKUE CXEMBI ISl TOCTPOCHUS M300paKEHUH B TNIOCKOM
3epKajie ¥ coOMparoLeil T1H3e;
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—IIPUBOAMTH NMPUMEPHI/HAXOAUTh UHPOPMALIUIO O TPUMEPAX
IPAaKTUYECKOIO  HCHONb30BaHUS  (U3MYECKMX  3HAaHUM B
MOBCEHEBHON JKM3HU Uil obecredeHUs 0O€30MacHOCTH  TpU
oOpamieHun ¢ OpubOpaMH W TEXHUYECKUMH yCTpOMCTBaMu,
COXPAaHEHHUs 3/10pOBbg U COOJIOAEHHS HOPM 3KOJOTHYECKOIO
IIOBE/ICHUS B OKPYXKaIOUIEH Cpene;

—OCYIIECTBJIATh  MOMCK  HHGpopManuu  (puU3HUECKOTro
coliepkaHusi B ceTH VIHTepHEeT, caMOCTOATENbHO (HOPMYIUPYs
IIOMCKOBBIN 3aIIpOC, HAXOAWUTHb IIyTH OINPEIECICHUS JOCTOBEPHOCTH
MOJIy4eHHOW HH(}OpPMAlK Ha OCHOBE WMCIOIIMXCSA 3HAHUU W
JIOTIOJIHATENIBHBIX UCTOYHUKOB;

—MWCHOJb30BaTh IPU  BBINIOJHEHUHM Y4YEOHBIX 3a/aHUil
HAyYHO- TOMYJSIPHYIO JIUTEpaTypy (HU3UUECKOTO COJEpPKAHUA,
CIPaBOYHBIE MaTE€pHaNIbl, pecypchl ceTu VHTepHeT, BIaneTh
puéMamMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpazoBaHus
uHGpOpMaLUU U3 OHOH 3HAKOBOM CUCTEMBI B JIPYTYIO;

—C03/1aBaTh ~ COOCTBEHHBIE  IMCHMEHHBIE W  YCTHBIC
COOOIIEHNs1 Ha OCHOBE HMH(pOpPMAIMM M3 HECKOJbKUX HCTOUYHUKOB
(bu3NYeCKOro cojepx aHus, MyOJUYHO NPEACTABIATH PE3YIbTaThl
IIPOCKTHOM WJIM MCCIIEOBATENbCKON JEATEIBbHOCTH; IIPU OITOM
IPAMOTHO  HCIIOJB30BATh  W3YYEHHBIM IOHATUHHBIN  ammapar
U3y4yaeMoro pas- jena (U3MKM M COINPOBOXKIATb BBICTYIUIEHUE
Ipe3eHTaluen ¢ y4éToM 0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB.
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TEMATHUYECKOE INIAHUPOBAHUE
7 kiacc (68 u)

Tematnue
CKHUH OJIOK, TeMa

OcHOBHOE
COJICpKAHUE

OCHOBHbBIE  BHJIbBI
yuammxcs (Ha ypoBHe yueOHbIX aeficTpuii)]

JACATCIIBHOCTY

20P

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

Dduznka —
HayKa O IpUpoae
(29)

®dusuka — Hayka
0 MpUPO/IE.
SIBirenus
[IPUPOJIBI.
du3ndeckue
SIBJICHUSA:
MEXaHHYECKUEL,
TEILIOBBIE,
PIEKTPUYECKHUE,
MarHUTHBIE,
CBETOBEIC,
3BYKOBBIE

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

PacriosnaBanne u kiaccudukanys
(GU3MUECKUX  SBJICHHUI:  MEXaHWYCCKHX,
TEIUIOBBIX, JJEKTPUYECKUX, MATHUTHBIX U
CBETOBBIX.

Habmonenue u
(hbU3UYECKUX SBIICHUN

OIIMCAaHHCE




DusnuecKue
BeTMYHHBI (2 1)

dusnvecKu
e BEJIMYUHBI.
N3mepenue
buznIecKux
BEJIMYMH.
Dusnueckue
pUOOPEI.
[TorpemHocTh
M3MEpPEHU.
MexnyHapoaHas
cHUCTEMa eANHUIL

OrnpezenieHue EHbI JEICHUS [IKaJIbl
n3MepuTeNbHOro  mnpubopa.  M3mepenue
NTMHEWHBIX pPa3MEpOB TEJl U MPOMEKYTKOB
BPEMEHU C YYETOM IOTPEUTHOCTEM.

N3mepenne o00bEMa KUIKOCTU U
TBEPJIOTO TENA.

N3mepenne  temmeparypsl
[MOMOILIM  KUJIKOCTHOI'O TE€PMOMETPA
aTYMKa TeMIIepaTyphl.

BrinosiHeHUE TBOPYECKUX 3aJIaHUM
o MONCKYy  CHOCO00B U3MEpPEHUS]
HEKOTOPBIX (PU3UYECKHX XapaKTEPUCTUK,
HAaIpUMep pa3MepoB MalbIX OOBEKTOB
(BoJIOC, TIPOBOJIOKA), YAATIEHHBIX O0BEKTOB,

pH
u

OoBIINX paccTosHUM, MaJIbIX
MpOMEXYTKOB  BpeMmeHH. OOcyxneHue
peJiaraeéMblx croco0oB
EctecTBeHHO- Kak ¢usuka Beiasuxenue TUIIOTE3,
Hay4YHbII METOJ |1 Jpyrug o0bACHSIIOLINX IIPOCTHIE SIBJICHUS
Mo3HaHus (2 4) |eCTeCTBEHHbIE HaIpumep:
HAayKH  W3Y4arT I0YeMY OCTAHABIIMBAETCS JBHIKYILEECS 1O
[IPUPOLY. TOPU30HTAIILHON ITOBEPXHOCTH TEJIO;
EcTecTBEeHHO-HAay4| MMOYeMy B KapKyl IMOroay B CBETJIOW
HBII MeTOJ| OHEXKIE MPOXJIAJHEH, UEM B TEMHOM.




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

[Ipemnoxxenue crnocoOOB MPOBEPKH
THITOTE3.

IIpoBenenue  ucciaenoBaHus  IIQ
[IpOBEPKE KaKou-1100 TUTIOTE3bI,
HalpuMep: JalbHOCTh TOJETa IIapHKa,
MYIICHHOTO TOPH30HTAJIBHO, TeM OOJbIIe,
yeM OOJIbIIIe BHICOTA ITyCKa.

[TocTpoeHne mpocTedmmx MoJeneH
¢bu3nueckux sBIEHUH (B BHJE PUCYHKOB
WIA CXEM), HalpuMep MaJieHHe MpeaMera;)
pSIMOJIMHEIHOE paclpocTpaHeHHe CBeTa

Paznen 2. [TepBoHavanbHbBIE C

BEJICHHsSI O CTpOeHHH BemecTBa (5 1)

Crpoenue ATOMBI W Habnmtonenne u  uHTEprpeTanus
BemecTsa (14)  [MoyeKyIbl, UXOMBITOB, CBUJETEIbCTBYIOIIUX 00 aTOMHO
pazMepbl. ONBITBMOJEKYIIPHOM  CTPOCHUM  BEIIECTBA!
TOKa3bIBAIOLIME  [ONBITBI C  PAacTBOPEHUEM  PaA3INYHBIX
TUCKpETHOE BELIECTB B BO/IE.
CTpOEHUE OueHka pa3MepoB  aTOMOB Y|




BEIIIECTBA MOJIEKYJI C HCIIOJIb30BaHHEM (oTorpaduii,
[OJydeHHbIX ~Ha  aTOMHOM  CHUJIOBOM
MUKpPOCKOIIE (ACM). Onpenenenue
pasMepoB MaJlbIX TeJl
JIBrxeHne Jpmxenue Habmonenue u 00BSICHEHHE
148 JAaCTHUI] BEIIECTBA.[OPOYHOBCKOTO  JBW)KCHUSI W SIBJICHUS
B3aumozeicTue (CBa3b  ckopocTH U dy3HH.
JACTHII IBIDKEHUST YaCTHUIL [IpoBenenue u OOBSCHEHHE OMBITOB

BerecTna (2 )

C TEMIIEPAaTypOM.
bpoyHoBCK

oe JBUKECHHE.
Jupdyzus.
B3aumopencreue
YACTHI[ BEIIECTBA!
MPUTSHKEHUE u
OTTaJIKWBAaHUE

0 HAOJIIOJICHUIO TEIJIOBOTO PACHIMPEHUS
ra3oB.

IIpoBenenue U 0OBACHEHHE ONBITOB
0 OOHApPYXKEHUIO CHUJ MOJEKYJISPHOrQ
MPUTSKEHUS U OTTAJIKUBAHMS

ArperatH
ble  COCTOSIHUSA
BeriecTna (2 4)

ArperaTHsl

© COCTOSIHUS
BEII[CCTBA:
CTPOCHHUE
PKUIIKOCTEN
TBEP/IBIX
KPUCTAJUTMYECKUX

rasos,
51

Onucanne  (C HWCHOJB30BAaHUEM
MPOCTBIX MOJENEH) OCHOBHBIX Pa3iNyuuii B
CTPOCHUH T'a30B, )KUIKOCTECH M TBEP/IBIX TEIT

OObsicHEHHE MAJIOH CKHUMAEMOCTH
PKUJKOCTEH ¥ TBEPABIX Tel, OOJIBIION
C)KUMAaeMOCTH T'a30B.

OObsicHeHHE COXpaHEeHHUsT (POPMBI




Tea. B3anMocBs3b
MEXKTY
CBOMCTBaMH
BEILECTB B PAa3HBIX
arperaTHbIX
COCTOSIHUSIX U HX
ATOMHO-
MOJICKYJISIPHBIM
CTPOCHHUEM.
OcoOeHHOCTH
arperaTHbIX
COCTOSTHUM BOJIBI

TBEP/BIX TEJ U TEKYYECTH JKUIKOCTH.
[IpoBenenue OIBITOB,
JTOKa3bIBAIOIINX, YTO B TBEPIOM COCTOSHUU
BOJbl YACTHIl HAaXOAATCA B CpPEAHEM
nanpiie  Apyr oT  Jpyra  (IJIOTHOCTH
MEHBIIE), YEM B KUJKOM.
YcTaHOBIIEHHE B3aHMMOCBSI3U MEXIY|
OCOOCHHOCTSIMM ~ arperaTHbIX COCTOSIHUU
BOJbI M CYIIECTBOBAHHUEM  BOJHBIX
opranuzMoB (MC — Guonorus, reorpadus)

Paznen 3. JIBmkeHne 1 B3aum

oneiicteue e (21 u)

MexaHnyeckoe
nBrkeHue (3 )

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

n

UccnenoBanue PaBHOMEPHOTO
NTBUKEHHSI M OTIPEJICNIEHNE €0 MPU3HAKOB.
HabGmronenue HEPaBHOMEPHOTO

NIBUOKEHMSI M OIIPENETIEHUE €T0 OTIIMYUM OT]

PaBHOMEPHOTO JIBUYKEHUSI.
Pemenune 3amau Ha ONpencNEeHNUE

[yTH, CKOPOCTU M BPEMEHH PaBHOMEPHOTQ

JIBYDKEHUSI.

AHanu3  rpaukoB

[IyTH U CKOPOCTH OT BPEMEHU

3aBHCUMOCTH




JIBUKCHUA

Nuepuus, macca,
MJIOTHOCTB (4 1)

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

[InoTHOCTH
BemecTBa. CBs3b
[UIOTHOCTH C
KOJIMYECTBOM
MOJIEKYT B
equHuIe 00BEMA
BEIECTBA

OObsicHeHHEe U MPOTHO3UPOBAHUE

SIBJICHUH,  OOYCIIOBIEHHBIX  HMHEpLUEH,
HaIpuMep: 4TO IIPOUCXOJUT  IIpH
TOPMOKEHUH  WJIM  PE3KOM  MaHEBpE
aBTOMOOMIIS, oueMy HEBO3MOKHO
MIHOBEHHO IPEKpPAaTUTh JIBH)KCHUE HA
BEJIIOCUIIENC WM CcamMoOKate M T. [
[IpoBenenue u a"Ham3 OITLITOB,

JIEMOHCTPUPYIOIINX H3MEHEHUE CKOPOCTH
NB)KEHUS TE€Ja B PE3yJbTaTe NCHUCTBUSA HA
HEro JAPYrux Tedl.

Pemienue 3amad Ha onpeneneHug
MaccChl Tella, ero 00béMa U IIOTHOCTH.

[IpoBenenne © aHamU3 ONBITOB,
IEMOHCTPHUPYIOLLINX 3aBUCHUMOCTh
W3MEHEHUS CKOPOCTH Tella OT €ro Macchl
[py B3auMOJEUCTBUU Tel. H3mepenue

MACChl TCJla Ppa3JINYHBIMU cIoco0amu.




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

Cwita. Bunel cun
(14 )

Cunma  Kak
XapaKTePUCTHKA
B3aHMMO/ICHCTBUS
TElL Cuial
YIPYTOCTH U 3aKOH
['yka. M3mepenue
CHJIBI C ITOMOIIBIQ
TMHAMOMETpA.
SBenue
TATOTCHHS U CHUJIa
TSDKECTH. Cuna
TSKECTH Ha|
NpPYruX IJIaHETax|
Bec Tela.
HeBecoMoOCTb.
Cnoxxenne CHIL,
HaIpaBJIEHHBIX IO
OJTHOM IIPSIMOM.
PaBHOEHCTBYIOI]
ags cwr.  Cuia

Tpenud.  TpeHue

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

Onucanne peanbHBIX  CHUTYyallUi
B3aUMOJICHCTBHS TEJ C HOMOILBIO MOJIesIei
B KOTOPBIX  BBOJAUTCS  TOHATHE W
n3o0pakeHue cuibl. M3yueHue cuiibl
ynpyrocti. VccinenoBanue 3aBUCHMOCTH
CHJIBI YIPYTOCTHU OT YJUIMHEHUS PE3UHOBOTO
[THYpa WU TPYKHHBI

(c mocTpoeHueM rpapuka).

AHanmu3 NpaKkTUYECKUX CHUTyallui, B
KOTOPBIX TMPOSIBIAETCS JECWCTBUE CHUIIb]
YIPYrocTH (YIpyroctb Ms4a, KpPOCCOBOK,
BETOK J€peBa U JIp.).

AHanmu3 CcHUTyauui, CBSI3aHHBIX O
SIBJICHUEM TATOTEHUS. OO0BbsicHeHHE
OpOUTANLHOTO  JIBMJKEHUS  IUTAHET O
WCIIOJIb30BAHUEM  SIBJIEHUSI TATOTEHUS U
3akoHa wuHepuun (MC — acTpoHOMUs)
M3mepenne Beca Tela € NIOMOUIBIO




CKOJIBXXCHUA H
TpeHue MOKOS]
TpeHue B npupose
1 TEXHUKE

IMHaMOMeTpa. ObocHoBaHue 3TOrQ
crioco0a U3MEpEeHHUs.

AHanu3 U MOJEIMPOBAHUE SIBJICHUS
HEBECOMOCTH. OKCIIEPUMEHTAIILHOE
[IOJIy4YCHUE IIPAaBWIA  CIOXKEHHS  CHIL,
HAIIPABJICHHBIX BJOJb OJHOH IPsAMOU
Omnpenenenue BEJIMYMHBI
PaBHOJACHCTBYIOLIECH CUIL.

W3ydeHnue cuiibl TpEHUS CKOJIbKEHUS
1 cwibl TpeHus nokos. MccnenoBaHue
3aBUCHUMOCTH CHJIBI TPEHUS OT Beca Tela U
CBOMCTB TPYILUXCS TOBEPXHOCTEN.

AHanu3 NpakTU4YECKUX CUTYyalUi, B
KOTOpPBIX TMPOSIBISIETCSl JEHCTBUE  CHUJIbI
TPEHUS, HCHOJB3YIOTCA  CIOCOOBI €8
YMEHBIIECHUS WK YBEIMUEHUs (KaTaHue Ha

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

KUBOTHBIX U Ap.) (MC — 6uomnorus).
Pemenne 3amay ¢ HMCHOIB30BAaHHEM
(dopmyn i pacuéTa CUIIBI TSKECTH, CHITBI

YIPYTOCTH, CHJIBI TPEHMS




HccnenoBanue 3aBUCUMOCTH  CHJIBI
TPEHHsSI OT Beca Tejla U CBOWCTB TPYIIUXCS
[MOBEPXHOCTEH.

AHanu3 MpakTUYECKUX CUTYaIuH, B
KOTOpPBIX MPOSIBISICTCS JIEUCTBUE CHIIBI
TPEHMsI, MCIIOJB3YIOTCSL  CHOCOOBI €8
YMEHbILICHUS WM YBEJIMYEHUs (KaTaHHE Ha
JBDKAX, KOHBKaX, TOPMOKEHHE
ABTOMOOWIIA, UCIIOJIb30BaHUE
[TOIITUITHUKOB, TJTABAHKE BOJIHBIX
KUBOTHBIX U Ap.) (MC — Ouomnorus).

Pemenne 3amad ¢ MCMonb30BaHUEM
dbopMyIn Ui pacuéra CUIIBI TSHKECTH, CHUIIb]
VIIPYTOCTH, CHUJIBI TPCHHUS

Pasznen 4. JlaBnenue TBEPABIX

TEJ, JKUIKOCTEH U ra3oB (21 u)

JlaBnenue
[Tepenaua
TaBJICHUS
TBEPABIMU
TeIaMU,
YKUKOCTSIMH
razamu (3 u)

u

[aBnenue.
CrocoObI
YMEHBIICHUS
YBEITMUCHUS
MaBIIEHUA.
JlaBieHue
3aBHCHUMOCTD
maBJICHMS raza OT
00BEMa u

)il

rasa.

Ananu3 M OOBSICHEHHE OIBITOB H

Hp AKTHUYCCKHUX CHTyaHHﬁ, B KOTOpI)IX
MIPOSIBIISIETCS CHJIA TaBIICHUS.
O06ocHOBaHue cr1oco0oB

YMCHBIICHUSA W YBCIUYCHUA HABJICHUA,

l3yueHne 3aBUCHMOCTH JABJEHUS rasa o7
o0béMa u  TemmepaTypbl.  M3ydyeHue
0coOeHHOCTEH nepesadn JIaBJICHHS]

TBépIILIMI/I TCJIaMHU, KUJKOCTAMHU U ra3daMHu.




TEMIIEPaTypBhl. OOocHOBaHHE pe3ynabTaTOB OIIBITOB
Ilepenaua OCOOEHHOCTSIMU CTPOCHHUS BEIIeCTBA B
TaBJICHUS TBEPABI{TBEPAOM, KUIKOM
M TeJIaMH, Y Ta3000pa3HOM COCTOSTHUSIX.
PKHJIKOCTSIMU U DKCIEpUMEHTAIbHOE
ra3zamMu. ITOKa3aTeNIbCTBO 3akoHa Ilackans. Pemenne
3akoH Ilackansa. [3amau Ha pacu€r naBiieHUs TBEPIOTO TEIa
I THeBMaTHUECKIIC
MaIlTUHBI
JlaBneHue 3aBHCHMOCTD UccnenoBanne 3aBUCHMOCTH
kuakocTH (5 u) |[maBneHus TaBJICHHS JKHIKOCTH oT TyOMHB]
PKHIKOCTHU OT[IOTPY>KEHUS ¥ TUIOTHOCTH JKUJIKOCTH.
rI1yOUHBI Habmtonenue U 00BSICHEHUE
MOTPYKEHUSI. FUAPOCTATUYECKOTO TMapajoKca Ha OCHOBE
['unpocratnyecku [3akona [lackans.
1 mapaiokc.
CooOmmaronecs W3ydeHne cooOmaronmxcst COCyI0B.
COCY/BIL. Pemrenue 3amay Ha pacuér AaBieHMUS]
['mapaBmuyeckne PKUJIKOCTH. O0bpsacuenne MPUHIINIA
MeXaHU3MbI NeNCTBUSI TUIPABIMYECKOTO Mpecca.
Awnanns Hu 00BsICHEHHE
[MPaKTUYECKUX CUTyaluH,

JACMOHCTPHUPYIOIIUX IPOABIICHUE JTaBJICHHS

KUIKOCTH M 3akoHa Ilackans, Hampumep




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

ATMochepHoe
nasienwe (6 1)

ATtMochepa 3emin
u  aTMocdepHOe
aBJICHHE.

[ [prunHbI
CYILIECTBOBAHMS
BO3yLIHOU
000J104KH 3eMIIH.
OnbIT
Toppuuemm.
M3mepenue
aTMoc(epHOro
TaBJICHUSI.
3aBUCUMOCTh
aTMoc(epHOro
TaBIICHUS
BBICOTHI
YpOBHEM
[TpubGops1

0T
HaJ
Mops.
ISt

DKcrepuMEeHTaIbHOE OOHAPYKEHUE

aTMOC(epHOro  JaBieHusA. AHamu3 U
OOBSICHEHHE OMNBITOB M NPAKTHYECKUX
CUTyallul, CBSI3aHHBIX C  JIeHCTBUEM
aTMOC(EpHOTO JTaBJICHHUS.

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

OO0bsicHeHne M3MEHEHHS TUIOTHOCTH
aTMoc(epsl C BBICOTOH U 3aBHUCHMOCTH
aTMOC(EPHOTO JTaBJICHUSI OT BBICOTHI.

Pemrenne  3amau Ha  pacyér
aTMoc(epHOro  JaBJICHUS. N3ydennue
yCTpoiicTBa OapomMeTpa-aHepouaa

M3MEpEHUs




aTMOC(EpHOTO
aBIICHUS

[leiicTBue

B HUX TeJo (7 9)

JeiicTBue

PKUJKOCTU M Ta3aKUIKOCTH M rasa
Ha IOIPY>KEHHOEHA ITOIPYKEHHOE B

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

DKCrepuMEHTAIbHOE OOHAPYKEHHE
nercTBUSA JKUJIKOCTH Hu raza HA
[IOrPYKEHHOE B HUX TEJO.
Omnpenenenne
CHUJIBI, JIEUCTBYIOLIEH
[IOrPY>KEHHOE B KUIKOCTbD.
[IpoBeneHue u 00CYk A€HHE ONBITOB,
TIEMOHCTPHUPYIOIIUX 3aBUCHMOCTh
BBITAJIKUBAIOILEH CHWJIBI, JEHCTBYIOIIEH HA
TEJIO B KHUJIKOCTH, OT 00bEMa NOrpyKEHHOM
B JKMIKOCTh YacTH Tella U OT IUIOTHOCTH
JKHIKOCTH.
HccnegoBanne 3aBHCHMOCTH Beca
Tela B BOJAE OT 00bEMaA MOTPYKEHHOU B
PKHJKOCTh YacTH Tela.

BBITAJIKMBAOIIIEN
Ha TEJO,

Pemienne 3amay Ha mnOpUMEHEHUE




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

KonctpynpoBanue apeomerpa wuiH
KOHCTPYMPOBAHHUE JIOAKU U OIPEEICHUE ed
rPy30N0ABEMHOCTH

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

Pabota
MOIIHOCTH (3 )

u

MexaHnnueckas
pabora.
MOoOIIHOCTE

OKCIIEpUMEHTAIBHOE  OIIPEIEIICHHE
MEXaHUYeCKO paboThl CHIIBI TSXKECTU IPH
[MaJCHUA Tela W CHUJbl TPEHUs IpH
PAaBHOMEPHOM  IIEPEMEIIEHUN Tela 10
TOPU30HTAIILHON TOBEPXHOCTH.
Pacuér wmomHOCTH, pa3BUBacMOH
[py oAbEME 110 JIeCTHHIIE. Pemenue 3amay
Ha pacu€T MeXaHWYeCKoll paboThl H
MOIIIHOCTH




[IpocTeie
MexaHu3Mbl (5 1)

[IpocTeie
MEXaHU3MBI:
pblyar,
HaKJIOHHAs
[JIOCKOCTb.
[IpaBuio
PaBHOBECHS
pbIyara.

[ Ipumenenune
[IpaBUJIa
PaBHOBECHSI
pplyara K OJIOKY.
«3o1oToe
[IPABUIION
MEXaHUKH.
MPOCTHIX
MEXaHU3MOB.
[IpocTeie
MEXaHU3MBI B
OBITY U TEXHUKE.
Poryaru B Tene

OJIOK,

KIIA

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

HccnenoBanue ycioBusi paBHOBECHS]
peruara. OOHapyeHHe CBOICTB MPOCTHIX
MEXaHU3MOB B PA3JIMYHBIX UHCTPYMEHTAX W
[PUCTIOCOOICHUSIX, UCTIONIb3YEMbIX B OBITY

U TEXHUKE, a TaKkXe B JKUBBIX

OopraHu3max MC — OuooTHs)
JKCIIepUMEHTAILHOE JI0Ka3aTeNbCTBO
paBeHCTBa  pabOT mpu  NPUMEHEHUU
[IPOCTHIX MEXaHU3MOB.

Ompenenenne  KIIJl  HakmoHHON
[JIOCKOCTH.

Pemienne 3amay Ha nOpPUMEHEHUE
[paBUjia PAaBHOBECUS pblYara U Ha pacyérT

KIT

qCJIOBCKA




MexaHnueckas
PHeprus (4 9)

Kunernueckas
[MOTCHLIMATIbHAS
SHEPTUsL.
[IpeBpanienue
0JIHOTO BU/IA
MEXaHUYECKOM
DHEPIHUH B Ipyrou
3aKOH COXpaHEHUS

b4l

158 WU3MEHEHHUS
DHEPruu B
MEXaHUKe

3KCH€pI/IMeHTaJIBHOC OIpeaACICHUC
N3MCHCHHA KUHETUYECKOU 141
[MOTEHIIMAILHOMN OHCpIruu TECJla IIpu CrQg
CKaThIBAaHHMH 10 HAKJIOHHOM IJIOCKOCTH.

DopMynMpoOBaHUE Ha OCHOBE
MCCIICJOBAHMS 3aKOHa COXpaHCHHS]
MEXaHUYECKON IHEPTUU.

Ob6cyxnenue IpaHUIL
[IPUMEHUMOCTH 3aKOHa COXpaHEHNUs]
YHEPrUU.

Pemenue 3amau ¢ ucCnoJib30BaHUEM

3aKOHA COXPAaHCHU SOHECPTHUU

PesepBroe Bpemst (3 1)

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

Pa3nen 6. TerutoBsie siBieHus (28 u)

Crtpoenue
n
CBOMCTBA

OCHOBHBI
€ IIOJIOXKCHU A
MOJIEKYJISIPHO-KU

Habmogenne  u  MHTepripeTanus

OIILITOB, CBUACTCIILCTBYOIIUX

00 aTOMHO-MOJIEKYJISIPHOM CTPOCHUU




(79)

BC€IICCTBa

HETUYECKOU
TECOPHH
CTpOCHUS
BEIIIECTBA.
Macca u
pa3Mepbl
ATOMOBHU
MOJIEKYJI.
OmbITHL,
MOITBEP K TATOII]
1€ OCHOBHbBIC
TIOJIOKCHHUS
MOJIEKYISIPHO-KH
HETUYECKON
Teopun. Monenu
TBEPIOTO,
PKUJIKOTO U
ra3o00pa3Horo
COCTOSIHHI
BEIIECTBA.
Kpucrammaecku
e 1 aMopQHbIE

TBEPABIC TENA.

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

o OLCHHWBAHUIO

00BéMa

noomel  Jlykpeuus «O  mpupone
BEIICH») C U3JI0KCHUEM
000CHOBAaHMI  aTOMHOM  THIIOTE3BI

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

NBYDKEHUS, aBieHus quddy3un
U pa3Inyuii MEXJTy HUMH Ha OCHOBE

MOJI0KEHUH
MOJICKYJISIPHO-KMHETHYECKON Teopuu

CTPOCHUSI BEIIECTBA.




OOBICHEHNE
CBOIICTB  Ta30B,
SKUIKOCTEN U
TBEPABIX TEJI HA
OCHOBE
[MOJIOXKCHUIM
MOJIEKYJISIPHO-KH
HETHYECKOU
TEOPUH.
CMayuBaHue
KarUIIpHbIE
SIBJICHUS.
TemnoBoe
pacimpeHue
C)KaTHe

b4l

b4l

OOBbsiCHEHHE OCHOBHBIX DPa3UYUN B
CTPOCHHH ra30B, )KUIAKOCTEW U TBEPABIX TEII C

VICII0JIb30BAHUEM IIOJIOKEHUH
MOJIEKYJISIPHO-KUHETUYECKON TeopuHy|
CTPOCHMSI BEILIECTBA.

IIpoBenenue OIIBITOB 10|
BBIPALMBAHUIO KPUCTAJUIOB  ITOBAPEHHOM

COJIM HJIH caxapa.

[IpoBeneHne u OOBSICHEHHE OIIBITOB,
NIEMOHCTPHUPYIOIIUX KaHUISPHBIC SIBIICHUS 1
SIBJICHUE CMauyMBaHUSI.

OObsicHEHHE  pOJIM  KalWUISIPHBIX
SIBIICHU JUIs TOCTYIUJIEHUSI BOJIbI B OPraHN3M

pactennit (MC — 6uomnorus).
Habnronenue, MpPOBEICHHE 5|
00BsICHEHHE ONBITOB 10 HAOJIIOIECHHUIO

TEIJIOBOTO PACIIMPEHUSI Ta30B, KUJIKOCTEN U
TBEPIBIX TEI.

OOBsicHeHHE COXpaHeHHs 00bEMA
TBEPABIX TeJ, TEKYUYECTH XUAKOCTU (B TOM
YUCJIe, Pa3HUIBI B TEKY4YECTH ISl Pa3HBIX
YKUJIKOCTEN ), 1aBJICHUS ra3a.

[TpoBenenue OITBITOB,

JACMOHCTPUPYIOIIUX 3aBUCHUMOCTL JABJICHUSA




BO37yXa OT €ro o0bEMa W HarpeBaHUs WIH

OXJIKJICHUS,
U HUX OOBSICHEHHME Ha OCHOBE
ATOMHO-MOJIEKYJIIDHOTO  Y4eHMs. AHain3

[MPAaKTUYECKUX CHUTYyallMi, CBA3aHHBIX CO
CBOWMCTBAMH Ta30B, XKUIAKOCTEH W TBEPIBIX
TEN

TerioBrle
nporiecchl (21 u)

Temmeparypa.
CBs13b
TEMIIEpaTypbl CO
CKOpPOCTBIO
TEIJIOBOTO
TTBKEHUS
YACTHULI.
Buyrpenn
SISt SHEPTHsl.
Crioco0bl
M3MEHCHUS

O06ocHOBaHME MpaBUI  HU3MEPEHUS
temneparypbl.  CpaBHEHHE  Pa3JIMYHBIX
CIOCOOOB U3MEPEHUS | IIKAJl TeMIEPaTyphl,
HaGmionenne ©W = OOBSICHEHUE  OIBITOB,
NTEMOHCTPHUPYIOIINX W3MEHEHHE BHYTpPEHHEH
DHEPTUU Tejla B Pe3yJIbTaTe TEIUIONEPeIavH 1
paboThl BHEITHUX CHII.




BHYTPEHHEH
SHEPrUu:
Teruionepeaada u
COBEPILECHUE
paboTel.  Bumsr
TEIIONEPEIAUN:
TETUIONPOBOIHOC
Th, KOHBEKIIUS,
M3JIy4EHUE.
KomudaecTBo
TEIIIOTEL.

VY nenpHas
TEILIOEMKOCTD
BCII[CCTBA.
TenmnooOMmeH
TCIIJIOBOC
[paBHOBECHE.
YpaBHeHUE
TEIIJIOBOTO
Oaanca.
[InaBmenue
OTBEpAECBaHUE
KPUCTALTUIECKHI

nu

n

HaOmronenue u 00ObsSCHEHUE OIIBITOB,
00CYyXJCHUE  NPAKTUYECKUX  CHUTYalH,
NIEMOHCTPHUPYIOIIUX Pa3IMYHbIE BHIbI TETLIOA
nepesavyn: TEIUIOMPOBOIHOCTh, KOHBEKIIHIO,
W3JTyYeHHE.

HccnenoBanue siBICHUS TEINIOOOMEHY
P CMEIIMBAHUU XOJIOTHOM U TOPSIYCH BOJIBI |

Habmonenue YCTaHOBJICHMS]
TEIUIOBOTO PABHOBECUST MEXIy TOpsdci o
XOJIOTHOW BOJIOM.

Ornpenenenue (u3mepeHue)
KOJIMYECTBA TEIUIOTHI, IMOJYYCHHOTO BOJIOH
npu TerooOMeHe C HarpeThiM

MCTAJNIMYCCKUM HUJIUMHIPOM.

Omnpenenenue (U3MepeHHe) yAEIbHON
TETUIOEMKOCTH BeIllecTBa. PemieHue 3amad,
CBSI3aHHBIX C BBIYUCICEHHMEM KOJMYECTBA
TETUTOTHI ¥ TETUIOEMKOCTH TIPH TETI00OMEHe |

AHanu3 cUTyauuil TIpaKkTHYeCKOrq
HMCIIOIb30BAHMS TEIIOBEIX CBOMCTB BCUICCTB
U MarepuayioB, Hampumep B  LENX
HEProcOepeIKEHUSI: TETUTON30JISIIHS,
sHEprocoeperarome KpBIIIY,

X BCHICCTB.

TEPMOAKKYMYJISITOPHI U T. JI.




Y nenbHas
TEIUI0Ta
[JTaBJICHUSI
[TapooOpazoBanu
e 17|
KOHJICHCALIUS.
lcnapenue.
Kunenue.

Y nenpHas
TErIoTa
mapooOpazoBaHu
s. 3aBUCUMOCTh
TeMIIepaTypbl
KUTICHUS
aTMoc(hepHOoro
TTaBJICHUS.
BiiaxxHocTh
BO3TyXa.
OHeprust
TOIUIMBA.

Y nenbHas
TErioTa
CTOpaHMSI.

OT]

HabOmronenue siBneHuil ucnapeHus Y

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

ATOMHO-MOJICKYJISIPHOTO YUECHHSI.
Hab6nronenue n o0bsicHeHHE mporiecca

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

Ornpenenenue (u3mepenue)
OTHOCUTEIBHOM BJI&KHOCTH BO3/1yXa,
HaOmronenue npoiiecca IUIABJICHUS
KPUCTAIJIMYECKOTO  BEIIECTBA, HaMpUMep
TIBJ1A.

CpaBHeHHE TIPOIIECCOB  IJIABJICHUS

KPUCTATMYCCKUX TET M Pa3MSATUCHUS TIPH
HarpeBaHUU aMOPQHBIX Tell.

Omnpenenenue (M3MEpEeHUE) YACTbHON
TEIUIOTHl IUIaBiIeHUA Jbaa. OOBICHEeHUE
SIBIICHUI TUTaBIICHUS M KPHUCTaJUIM3AllMHU Ha
OCHOBE aTOMHO-MOJICKYJIIPHOTO YYCHUS.

[ [prHLMTIBI




PabOTHI TEILIOBbIX
npurateneii. KIIJ]

TEIIOBOTO

IBUTaTEIs.

TerutoBele

BUraTEIN u

3aIuTa

OKpY>KaroIen

Cpempl.

3aKOH COXpPaHEHUS

1 NpPEBPALICHMUS]

SHEepruu B

MEXaHUYECKUX W

TEIUIOBBIX

poreccax

Pemienne  3amad, CBA3aHHBIX ¢
BBIYMCIICHUEM  KOJIMYECTBA  TEIUIOTHl B
Ipoleccax TeImIonepeaayu npu IIaBIeHUN U
KpUCTaJUIU3aluH, HUCIIapEeHUU "
KOHJICHCALIUH.
AHanmu3 cUTyaluil MPaKTHYeCKOTO

IPUMEHEHUSI  SBJICHUWA  IUIABJICHHUS U
KPUCTAJUIN3AllUH, HAlpUMep, IIOJIYYECHHUE

CBCPXYUCTBIX MATCPUATIOB, COJICBAs I'PCIIKA U
Ap.




Anamuz  paboTel W OOBSICHEHUE
MPUHIUIIA JCHCTBUS TEIJIOBOTO IBUTATEIIS.

Boruncnenne KojauuecTBa TEIIIOTH)
BBIJICJISIFOIIETOCS. TP CTOpPaHUU Pa3IMYHbIX
BUI0B ToruiuBa, U KIIJ[ nBurarers.

Ob6cyxnenue AKOJIOTMUYECKUX
MOCNEACTBUI HCIIONb30BAHUS JIBUTATElNEH
BHYTPEHHETO  CropaHusi, TEIUIOBBIX W
runpossiektpoctanuit (MC — skonorus,
XUMUS)

Paznen 7. Dnexkrpuyeckue u

MarHuTHbIC SBJIeHus (37 )

DIEKTPUUECKHE
3apsiabl.
3apsiKEeHHbIE
Terna u uX
B3aMMOJICIICTBHE
(7 )

DnexTpu3anu
s Ten. [IBa pona
PIEKTPUUYECKUX
3apsIIOB.

Bzaumopeiict
BHE 3apsSHKEHHBIX
TEIL. 3akoH
Kynona.

OneKTpudeck
oe ToJIe.
[ IpyHLIIMT
CyNEepo3nIun

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

AIIEKTPU3ALUU TET TPU CONPUKOCHOBEHUH H
UHIYKLAEH.

HaOmronenue u 00BsicHEHNE
B3aMMO/ICHCTBUSA OJHOUMEHHO U
PasHOMMEHHO 3apsKEHHBIX TEJ.

OObscHEHUE MpUHIMIA JICUCTBUS
DIIEKTPOCKOTIA. OO0nsicHeHne SIBJICHH

JJICKTpHU3alluU IIPpU CONPUKOCHOBCHHUU TCII U

WHIYKIIMEH C HCIOJIb30BAHUEM 3HAHUW O
HOCUTEIIAX  JJIEKTPUYECKUX  3apsA/loB B
BCILICCTBE.




priekTpuueckux | Pacrmo3HaBaHue M OOBSCHEHUE SIBICHUN
nosnei. Hocutenyanexktpruszanuu B TOBCETHEBHOM KU3HHU.
AIIEKTPUUYECKUX
3apsJI0B.
DneMeHTapHbIN
DJICKTPUYECKUN
3apsi.
Ctpoenue HaGnronenue ©  OOBSCHEHHE  OIBITOB,
aToma. WIUTIOCTPUPYIOIIMX — 3aKOH COXpaHEHUs]
[IpoBOIHUKK  HPJIEKTPUUYECKOTO 3apsijia.
TTUDJIEKTPUKH. HabGnronenue ompITOB MO MOJEIMPOBAHUIO
3aKkoH CUJIOBBIX JIMHUH 3JIEKTPUYECKOTO MOJIS.
COXpaHEHUS UccnenoBanue nelcTBUSA SIIEKTPUUYECKOTO
AIIEKTPUYECKOTO [[10JIs1 HA MPOBOAHUKU U JTUAIIEKTPUKU
3apsiia
ITocTossuHBIN OnexkTtpuuecku | HabmioneHue pa3nuyHbIX BUIOB JEWCTBUS
DIIEKTPUUECKUI [ TOK. YCIIOBUS PIEKTPUYECKOrO TOKa U OOHapyX eHHE 3THUX
ToK (20 ) CYILECTBOBaHMS |[BUJIOB JCHCTBUS B OBCEIHEBHOM KU3HMU.
hekTpudeckoro | COOpKa v MCIBITAHUE DJICKTPUUECKOU IETTH
TOKA. ICTOUHUKUIIOCTOSHHOIO TOKA.
[MOCTOSIHHOT'O H3MepeHne cuiibl TOKa aMIEPMETPOM.
Toka. JlelicTBusii M3MepeHHe HJIEKTPUYECKOrOo HaIpsKEHUs]
DIIEKTPUYECKOTO [BOJIBTMETpOM. [IpoBeneHne u OOBSICHEHHE




TOKa (TemIoBoeE,
XUMHUYECKOE,
MarHiTHOE).
DIEKTPUUECKUIA
TOK B JKUIKOCTSIX
U ra3ax.

DnekTpuyeckas
ternb. Cuia Toka.
DIEKTPUUECKOE
HaIpsLKEHUE.
ConpoTusienue
[MPOBOTHHUKA.
Y nenbHoe
COIPOTUBIICHUE
BEILIECTBA. 3aKOH
Owma a1 yyactka
LIETTH.
[TocnenoBarenbH
oe

u
napajyieIbHOE
COETUHEHUE
[TPOBOHHUKOB.

Pabora

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

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA,)
[IPOTEKAIOIIEr0  4epe3  PEe3UCTop,  OT
COMPOTHUBIICHUS PEIUCTOPA U HANIPSKEHUS

Ha Pe3UCTOopeE.

[TpoBepka mpaBuia CI0KEHUsI HAMIPSHKEHUH
[pU TIOCJIEIOBATEILHOM COCIUHEHUH JIBYX
PE3UCTOPOB.

[IpoBepka mpaBuia g CHIBI TOKa IPH
MapajuieJIbHOM CO€IMHEHUH PE3UCTOPOB.

AHanmM3 CUTyalHil TOCIeI0BATEIHLHOTO WU
MapajyieJIbHOTO COEIMHEHUS! TPOBOJIHUKOB B

JOMAIIHUX JJICKTPUICCKUX CCTAX.

Pemenne 3amay ¢ WUCIOJIB30BaHUEM
3akoHa Oma u  dopmyn  pacuéra
DIIEKTPHYECKOTO  COMPOTHUBJICHUS  TPH
MOCJIe10BaTEIbHOM U napaieIbHOM
COCIMHCHUHA ITPOBOIHHUKOB.

Onpenenenue paboTEhI

DIICKTPUYECKOTO TOKA, MPOTEKAIOIIEro Yepe3

pe3ucrTop.




MOIIIHOCTh
SIIEKTPUUYECKOTO
TOKA. 3aKoH
Jxoyns—JIenua.
DJIEKTPOIPOBOJIK
a 1 moTpeOuTenn
PIIEKTPUYECKON
SHEPrUU B OBITY.
Kopotkoe
3aMbIKaHHE

MOILIHOCTH
BBIJIEIISIEMON  HA

Ornpenenenue
DIIEKTPUYECKOTO  TOKa,
pe3ucTope.

HccenenoBanue 3aBUCUMOCTH  CHJIBI
TOKA Yepe3 JIAMIIOUKY OT HAIIPsKEHUS Ha HEll.

Onpenenenne KIIJI narpeBares.

HccnenoBanue npeoOpa3oBaHus
DHEPTUU pu oabEME rpysa
AJIEKTPOJIBUTATEIIEM.

OO0ObsicHEHHE YCTPOICTBA U MPUHIUIA
eicTBUsS JOMAaLITHUX
HIIEKTpOHArpeBaTebHbIX IPHOOPOB.

OObsicHEeHMEe  NPUYMH  KOPOTKOTQ
3aMBbIKaHUSI W TPUHIMIA JIEHCTBUS TUIABKUX
[IPEJOXPAHUTETIEH.

Pemenue 3a1a4y ¢ MCHOIB30BaHUEM 3aKOHA
Jxoyns—IJlenua. HaGmronenue
BO3HUKHOBEHUS 3JIEKTPUUECKOTO TOKA B HKH/I-

KOCTH.




MarauTHBIC
sBricHYS (6 1)

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

[ IpumeneHue
AIIEKTPOMArHuTO

HccnenoBanme MarHuTHOTO
B3aMMOJICHCTBUS MOCTOSIHHBIX MAarHUTOB.

I/I3yqu1/1e MAardmTHOT' O I10J141
MMOCTOSTHHBIX MarHUTOB MPHU UX 00BEAMHECHUH
U pa3JeiieHUN.

[TpoBenenue OITIBITOB 10|
Bn3yan1/13au1/n/1 I10JIS1 ITIOCTOAHHBIX MAarHUTOB.

W3ydeHue siBIieHUs HaMarHUYHWBaHUS
BEIIECTBA. Hccnenosanue NEeNCTBUA
DICKTPUYECKOTO TOKa HAa  MarHUTHYIO

CTPCIIKY.

B B TCXHHKCE.




[eiicTtBue
MAarHUTHOTO IOJIS
Ha MPOBOJHUK C
TOKOM.

DJNIEKTpOABUTAT
€lIb IIOCTOSIHHOI'Q
TOKA.
lcronp3oBaHme
PJICKTPOABUTATEN
e B
TEXHUUECKHX
YCTPOMCTBAX U HA
TPaHCIIOPTE

[IpoBeneHne OMBITOB, JEMOHCTPUPYIOIINX
3aBUCHUMOCTh CHJIBI B3alMO/ICICTBUS
KATYILIKH C TOKOM M MAarHuTa OT CHJIbI U Ha-
[IpaBJICHUS TOKA B KaTYyLIKE.

Ananus CUTYalUi MPaKTUYECKOT(
[IPUMEHEHUSI 3JIEKTPOMArHUTOB (B OBITOBBIX
TEXHUYECKUX YCTPOMCTBaX,
[IPOMBIIIJIEHHOCTH, MEJIULIUHE).

W3ydyeHne nelcTBUS MarHUTHOTO IOJSI HY
[IPOBOJHMUK C TOKOM. M3yueHue neucTsus
JIEKTPOABUTaATENLS.

N3mepenne KIIJ snexTpoaBurarenbHoOH
ycTaHOBKM. Pacrno3HaBanme M aHauu3
Pa3IMYHBIX TPUMEHEHHI AJIEKTPOABUTaTEIEH
(TpaHcnopT, OBITOBBIE YCTPOWCTBA U JP.)

ONEKTPOMArHUT
Hasi HMHIYKIWs
(4 4)

OnbITH
Dapanes.
SIBaeHne
PIIEKTPOMArHUTH
Ol  WHAYKLHUU.
[IpaBuiio Jlenna.

OnexTpor
E€HepaTop.

OnpITBl 10 HWCCIEIOBAHUIO  SIBJICHHSA
SJIEKTPOMAarHUTHOU VH]TYKLIHAH:
MCCICOBAHNE M3MCEHEHHM 3HAYCHUS U
HanpaBJIeHUs UHAYKIMOHHOTO TOKa

Cr1oco0BI

(4




[MOJIy4CHUS
PIIEKTPUYECKOM
SHEPrUu.
DJIEKTPOCTAHIIUU
Ha
BO300HOBJIIEMBIX
HCTOYHHMKAX

OHCPIUun

PesepBroe Bpems (3 9)

kiace (102 4)

TemaTnue
CcKHii OJIOK, TEMa

OcHOBHOe
COJICp)KAHHE

OcHoBHbIE BU/IbI JIeSITEIIbHOCTH
yaamuxcs (Ha ypoBHE yU4eOHBIX JEeHCTBUIA)

Paznen 8. Mexanuueckue siienwust (40 u)

Mexanug
ecKoe

JIBIKEHHE

u
CIIOCOOBI €ro

OIHUCaHus

(10 v)

MexaHm4ecKoe
IBIDKEHUE.

MarepranbHas
TOYKA.

Cucrema
OTCUéTa.

OTHOCHTENBHO
CTb
MEXaHHIECKOTO

Ananu3 u 00CyXKIeHNE Pa3TUIHBIX TPUMEPOB]
MEXaHUYECKOT0

JIBYDKCHUS.

OO6cyxeHne TpaHul] MPUMEHUMOCTH MOJICITH
«MaTepuanbHas

TOYKA.

Onucanue  MEXaHUYECKOTro
Pa3IMYHBIMH CTIOCO0AMU

(ypaBHeHue, Tabnu1a, rpaguk).

JABUKCHUA




ITBUKCHMUSL.
PaBHOMEpHOE
MPSMOJIMHEIHO

e JIBUOKEHUE.

HepaBHomepHoe
MIPSIMOJIMHEMHO
€ JIBI>KEHUE.
Cpennsis

MIHOBEHHAs
CKOpOCTh Teja

[pu
HEpaBHOMEPHO

M JIBUYKEHUU.
Yckopenue.

PaBHOYCKOpEHHO

e
IPAMOJIMHENHO

€ JIBUJKEHUE.
CBoOosiHOE

ajIeHUeE.
OnbIThI

["anmstes.
PaBHOomepHOE

IBUKCHHE

u

AHanu3 )KU3HEHHBIX CUTyallud, B KOTOPBIX

MPOSIBIISICTCS
OTHOCUTEJIBLHOCTh MEXaHUYECKOTO
TBIKEHUS.

HaOmrogenne  MeXaHHYECKOrO  JIBUIKECHHS

TE€J1a OTHOCHUTEIIBHO
PAa3HBIX TEJI OTCYETA.
CpaBHeHuE NyTel U TPAeKTOPUN JBHIKEHUS
OJTHOT'O U TOTO K€
T€JIa OTHOCUTENBHO Pa3HBIX TEJl OTCUETA.
Amnanns TEKCTa INamunes
OTHOCHUTEIIBHOCTH JABUKCHHUS,
BBITIOJTHEHUE 3a/IaHUH 110 TEKCTY (CMBICIIOBOE
YTCHHC).

00

Onpenenenue cpenHeit CKOPOCTH
CKOJIb>KEHUS OpycKa WIn

JIBYDKCHUS nlapuka 1[0 HAaKJIOHHOH
MIOCKOCTH.

Ananus u o0cyxeHue Croco0oB
MPUOTHKEHHOTO ONPEICTICHHS

MIHOBEHHOM CKOPOCTH.

OmnpeneneHre  CKOPOCTH  PaBHOMEPHOTO
NBIDKEHUS (IIapuKa

B OKUJIKOCTH, MOJCIH  DIIEKTPUYECKOTO




o
OKpPY>KHOCTH.
[Tepuon

51 4acToTa
oOpareHusl.

JIuneiinasa 7|

yrI0Bast

CKOPOCTH.
[lenTpoctpemu

TEIbHOE
YCKOpEHHUe

AQBTOMOOWIIS U T. 11.).

Ornpenenenuie myTy, MPONRACHHOTO 3a JAHHBIN
[IPOMEXKYTOK

BPEMECHH, M CKOPOCTH Tela MO TpaduKy
3aBUCUMOCTH IIyTH

PaBHOMEPHOT'O ABUKEHUS OT BPEMEHH.

OO6cyxaeHue  BO3MOXHBIX  IPUHIMIIOR
neiicTBus mpubopoB,

U3MEPSIONIUX CKOPOCTh (CIHIOMETPOB).

Bbluucrniene 1mytd W CKOPOCTH  TIpH
[PaBHOYCKOPEHHOM PSMOJIMHEHHOM
TIBIDKEHUH TEJa.

Onpenenenue  MPOHAEHHOTO
YCKOPEHHsI JIBWKEHUS Tela 1O TpaduKy
3aBUCUMOCTH CKOPOCTH PaBHOYCKOPEHHOTQ
NPSMOJIMHEHHOTO JBM)KEHUS TEJla OT BPEMEHH |

OmnpeneneHrie  yCKOpeHHMs — Tena  TpH
PaBHOYCKOPEHHOM JIBHKEHUHM IO HAaKJIOHHOH
[JIOCKOCTH.

N3mepenne nmepruosa u 4acTOThI 0OpaIieHus
TeJla 10 OKPY>KHOCTH.

nyTh |

OnpejenieHe  CKOPOCTH  PaBHOMEPHOTO
BUKEHHSI TeJIa 110 OKPYKHOCTH.
Pemmenune 3ama4y Ha oTpeieNieHne




KMHEMAaTUYECKUX XapaKTEPUCTHK
MEXaHUYECKOTO JBUXKEHUS PA3IMYHBIX BUJIOB,

PacnioznaBanue u npuOIMKEHHOE ONMUCAHUE
Pa3IMYHBIX BUJOB MEXaHUYECKOT'O JIBH)KECHUS B
MPUPOJIC U TEXHUKE (HA MpUMEpPax CBOOOTHO
NajarolMX  TeN, JBHWXKEHUS  JKUBOTHBIX
HEOECHBIX TeJ, TPAHCIIOPTHBIX CPEICTB U Jp.)

Bzaumonericts
ve Ten (20 u)

BOKpPYT
Connua. Ilepsas

KOCMUYECKas
CKOpPOCTb.
HesecoMocTh
[eperpy3Ku.
PaBnoBecue
MaTepUATIbHOU
TOYKH.
AOCOIIOTHO
TBEPAOE

nu

TECJIO.

HaGmronenne u 0OCYyX JACHHE OMNBITOB O
NBUKEHHEM TeJla MPU YMEHbBIIEHUU BIUSHUS
NPYTHUX Tell, IPEMATCTBYIOIINX JIBIKCHHIO.

Anamn3 Tekcrta Tamuiaes ¢ OINHCaHHEM
MBICIIEHHOTO IKCIICPUMEHTA,
000CHOBBIBAIOIIIETO 3aKOH WHEPIINN]
BBITIOJTHEHUE 33JJAHUH TT0 TEKCTY (CMBICIIOBO®
YTEHUE).

OOcyx/ieHne BO3MOXKHOCTH  BBITIOJTHEHHUS
3aKOHA WHEPIMH B PA3IUYHBIX CHCTEMax
OTCUéTa.

PaBHOBecue

HaGmonenne u o0CyX)IeHHEe MEXaHHUECKUX




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

SIBJICHUH, IPO- UCXOJAILIMX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHO- MEPHOM H
YCKOPEHHOM JBUKEHUU OTHOCHUTEJIBHO
KaOMHeTa (PU3UKU.

[eiicTBUsL ¢ BEKTOpamMH CHWJI: BBIIOJHEHUE
3aJaHUd 10 CJOXKEHUIO W BBIYMTAHUIO
BekTOpoB. Halmronenue w/unm mpoBeleHUe
OTBITOB, JEMOHCTPUPYIOUIUX 3aBHUCHUMOCTH
YCKOpPEHUS TeJla OT MPUIOKEHHON K HEMY CUJIbI
1 MacChl Tela.

AHamu3 W OOBSICHEHWE  SIBJICHUH  C
WCII0Ib30BaHUEM BTOPOTO 3aKkoHa HpioToHA.

Pemenue 3ama4 ¢ UCMOIB30BaHUEM BTOPOTO
3aKoHa HploTOHA M TIpaBumIIa CIIOKEHUS CHUII.

Ornpenenenne KECTKOCTU MPYKUHBL.

AHanu3 cuTyalui, B KOTOPBIX HAOII0JaI0TCs
yrpyrue aepopmanuu, U HX OOBICHEHHE O
HCMOJIb30BaHUEM 3aKkoHa ['yka.

Pemenue 3amad ¢ MCHONIb30BaHUEM 3aKOHA
['yka.

UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS
CKOJIb)KEHUS

oT CHJIBI HOPMaJILHOTO JTABIICHUS

OO6cyxIeHre pe3yabTaTOB UCCIICTOBAHMS.




Onpenenenue ko3¢ durmenta TpeHus
CKOJIbKeHUS. VI3MepeHne CUibl TPEHUSI TOKOSI
Pemenue 3aga4 ¢ ucnosiap3oBanueM (Gpopmyiisl
TUISL CUJIBI TPEHUS CKOJIBKEHUSI.

AHanM3  JIBWKGHUS Tl  TOJNBKO  TOJ
NeiiCTBHEM CHIIBI TSDKECTHU — CBOOOJHOTIO
Ta/ICHHS.

OObsicHEHHE  HE3aBUCHUMOCTH  YCKOPEHUS
CcBOOOJHOIO NaJICHUS OT MACChI Tea.

OneHka  BENMYUHBI  CHJIBI  TATOTCHHS,
neiicTByromell Mexay AByMs Tenamu (s
[Pa3HBIX Macc).

AHann3 JBW)KEHUS HEOECHBIX Tel TOJ
neiicTBueEM CHUTBI TATOTCHHS (g
HCII0JIb30BAHUEM JIOTIONTHUTENbHBIX
WCTOYHUKOB MH(OpMAInn).




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

AHanus OpPUTMHAIILHOTO TEKCTa,
OIHCHIBAIOIIETO TIPOSIBJICHUS 3aKOHQ
BCEMHUPHOTO TATOTEHHS; BBIITOJHEHHUE 3a/IaHHH
[0 TEKCTY (CMBICIIOBOE YTCHHE).

HaGnronenne u oOCyXIeHHE ONBITOB TIO
W3MCHEHHWIO Beca Tella MpPH YCKOPEHHOM
TIBIDKCHUU.

Ananus yCIIOBUH BO3HUKHOBCHUS]
HEBECOMOCTH H MEPErpy3KH.

Pemenue 3agau Ha onpeneneHue Beca Tena B
Pa3IMYHBIX YCIOBHUSX.

AHanu3 cui, JeHCTBYIOIIMX Ha  Telno,
nmokosmieecss Ha ornope. OmnpeneneHne MeHTpa
TSOKECTH Pa3IMYHbIX TeJ




3aKOHbI
coxpanenus (10

)

Miynse — Tena.
l3meHeHue
MMITYJIBCA.
NMnynsc  CUJIBL
3aKoH
COXpaHEHUs
MMITYJIbCA.
PeakTuBHOE
IIBIDKCHUIE.
MexanmdecKas
pabota
MOIIHOCTb.
Pabota
TSOKECTH,
YIpYrocru,
TPEHHUSI.
SHEPTUU
paboTHI.
IToTennmanbpHas
SHEpPrus Tena,
MMOJHSITOrO  Haj
[MOBEPXHOCTHIO
3EMITH.

)il

CUJI

CBs13b
"

[loTeHnnannHas

HaGnromenne u  OOCYXIEHHE  OIBITOB,
JIEMOHCTPUPYIOIIUX Tepeaady UMITYJIbca MpH
B3aMMOJCHCTBUM TEJ, 3aKOH COXpPaHEHUs
UMITyJIbCa TpU  abCONIOTHO  YIOPYIroM |
HEYyIpyroM B3auMOJICHCTBUU TEJL.

AHanu3 cUTyalluii B OKPYKaroIlIeH >KU3HU C

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

NBUOKEHUsT B rnpupoae u TexHuke (MC —
OHMOJIOTHS).

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

YIIPYrOr0  LIEHTPAIbHOTO  B3aHUMOJICHCTBUS
JIBYX OJIMHAKOBBIX TEJ, OJHO W3 KOTOPBIX
HETIO/IBFKHO).

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

Onpenenenue pabOThI CHIIBI YIPYTOCTH MPH
noabEMe rpy3a C UCTIOJIb30BaHUEM
HETO/IBM)KHOTO U TIOABHKHOTO OJIOKOB.




SHEpPrus CHKaTOU

[IPY>KHHBI.

Kunernueckas

SHEPIHUS.

Teopema 0|

KHHETUYECKOU

SHEPrUU.

3aKoH H3mepenne MOIHOCTH.

COXPAaHEHHUs N3mepeHne MNMOTEHUMAIbHON JHEPIUHU

MEXaHU4eCKOH |ynpyro nehopMHUpOBaHHON MPYKUHBI.

DHEPIUU N3mepeHne KHHETHYECKOW DJHEPIuH

TeJla 10 JJIMHE TOPMO3HOIO IIyTH.

DKcrepUuMeHTalIbHOe CPaBHEHHE

W3MEHEHMS IOTCHIIMAIPHONM M KHMHETHUYECKOMH
SHEPrui Tejla MPH JABMKEHHH MO HAKJIOHHOW
IIOCKOCTH.

DKcrnepuMeHTalIbHas MPOBEpKa 3aKOHA
COXPAHEHUsSI MEXAHMYECKOM DHEPruu Mpu




CBOOOJTHOM MAJICHUH.

[IpuMeHeHHEe  3aKOHAa  COXpPaHEHWs]
MEXaHUYECKOM  DHEprum  Jiusd  pacyery
IIOTCHIUAIBHOM M KHHETHYECKOW JHEPIui
Tena. PemieHne 3amad ¢ MCNONIb30BaHUEM
3aKOHA COXPAaHEHUS MEXaHUYECKOU SHEPrun

Pasnen 9. Mexanndeckue kojcOanus u BoaHbI (15 u)

MexaHu4ecKkue
KoseOanwust (7 1)

Komnebate
JIBHOE
IBIOKEHUE.
OCHOBHEIE
XapaKTePUCTUKHU
KOJIEOaHMI:
[epuo/i, 4acToTa,
aMIUTATY/1A.
MareMaTU4ecKu
i U TIPY>KUHHBII
MAasITHUKH.
[IpeBpanienue

DHEPIUU pu

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

AHanu3 konebaHui rpy3a Ha HUTH U HA
npyxuHe. OnpeseieHne 4acTOThl KOJICOaHMH
MaTEMaTHYECKOT0 U MPY>KUHHOTO MAasiTHUKOB.
HaOmronenne um OOBSICHEHUE SIBICHUS
pezonanca. MccrnemoBanue — 3aBHCHMOCTH
rmeproja KojaeOaHWH ITOJBEIICHHOTO K HHUTH
rpy3a OT JJIMHBI HUTH.

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




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

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

TBEPAOM  Tele, Bbruucnenue JUIMHBI BOJHBI U CKOPOCTH
CECMHYECKHE  |[pacTpOCTPaHEHUs 3BYKOBBIX BOJIH.

BOJTHBI. DKcIepuMEeHTaIbHOE OIpe/IeIICHUE
3BYK. [ pOMKOCTB[TpaHHIl  9acTOTHI  CJBIIIUMBIX  3BYKOBBIX]
3ByKa KOJIeOaHU.

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




3BYyKa.
Wudpa3Byk
YIBTpa- 3BYK

HCII0Ib30BAHHEM
MHCTPYMEHTOB).

HaOnronenne um 0OBSICHEHUE SIBIICHUS
AKyCTHUYECKOTO pEe30HaHCa.

Ananus OpPUTHHAIILHOTO TEKCTA,
MMOCBSIIIIEHHOTO HCIOIB30BAHUIO 3BYKa (WIIH
yIbTpa3ByKa) B  TEXHUKE  (3XOJOKaIwus,
yIBTPA3BYK B MEIUIIMHE W JP.); BBIIIOJHEHHC
3aJJaHHI TI0 TEKCTY (CMBICIIOBOE YTCHUE)

MY3bIKAJIbHBIX

Pasgen 10.

DJeKTPOMArHUTHOE TOJIE M AJICKTPOMArHUTHBIC BOJIHBI (8 1)

ONEeKTpOMarHuT
HOe nose 7
3IIEeKTPOMarHUTHBI
e BOJTHHI (6 1)

DNeKTpo
MarHuTHOE TOJIe.
DNEKTPOMArHUT
HbIC BOJIHBI.

IToctpoenue pacCyXIeHUH,
00OCHOBBIBAIOIINX B3aUMOCBSI3b
DJICKTPUICCKOI'0 1 MArHUTHOT'O TTOJIEH.




CaoiicTBa
HIIEKTPOMAarHUTH
bIX BOJIH. Illkama
HIIEKTPOMAarHUTH
bIX BOJIH.
Hcrnonp3oBaHue
PIIEKTPOMArHUTH
BIX BOJH I
COTOBOM CBSI3U.

DIEKTPO
MarHuTHas
Mpupoaa CBeTa.
CKOpOCTh CBETA.

BomHOBEBI
€ CBOICTBA CBETa

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

AHanmu3  pEHTTEHOBCKUX  CHHUMKOB
YeJI0OBEUYECKOI0 OpraHu3Ma.

AHamu3  TEKCTOB,  OIMCHIBAIOIIMX
[POSIBIICHUS 3JICKTPOMArHUTHOTO W3ITyYeHUs B
NpUPOJIC: JKUBBIE OPTaHMU3MBI, H3IIyUCHHS]
HEOECHBIX TeJ (CMBICIIOBOE UYTCHUE).

Pacnio3snaBanne M aHanmm3 pas3IM4YHBIX
MPUMEHEHUH JJIEKTPOMArHUTHBIX BOJIH B
TEXHUKE.

Pemenne 3amady ¢ HCHOJIB30BaHHUEM
dopMyn T CKOPOCTH 3JIEKTPOMAarHUTHBIX
BOJIH, JJIMHBI BOJTHBI U YaCTOTHI CBETA




LS

Pasnen 11. CBeroBbic sBieHus (15 1)

3aKOHEBI
pacnpoCTpaHeH!
s1 cBeTa (6 1)

Hcrounnknu
ceera. Jlyuesas
MOJICNIb  CBETA.
[ IpsimonuHeiiHOe
pacnpocTpaHeHU
c CBeTa.
3aTMEHHS
Connua u JIyHsl.
OTtpaxkeHue
cBera. llmockoe
3epKajio. 3aKoH
OTpaKEHUS
CBeETa.
IIpenomiienue
CBeETa. 3akoH
MPEeTOMIICHUS
CBETa.

IlomHoOE
BHYTpEHHEE
OTpakKeHHE
CBETa.
Mcnoap30BaHue

Habmronenue OIIBITOB,
NIEMOHCTPUPYIOIIUX SIBJICHUE
[PSIMOJIMHEMHOIO ~ PaclpoCTpaHEHUs]  CBETY
(BO3HUKHOBEHME TEHM U NOJYy- TE€HHU), U UX
HHTCpIIpCTalisad C HCIIOJIb30BAHUCM IIOHATHSA
CBETOBOIO JIyyYa.

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

WccnenoBanne  3aBUCHMOCTH  YIJId

OTpa’KeHHs CBETOBOTO JIy4ya OT yTIJjia MMaJCHHUS.

N3ydyenne CcBOWCTB HU300paxkeHUS B
MI0CKOM 3epkaie. Habmonenue u o0bsicHEHNE
ONBITOB 10 TOJYYEHUIO U300pakKeHUH B
BOTHYTOM 51 BBITYKIIOM 3epKaax,
HaOmronenne #W  OOBSCHEHHE OIBITOB 110
MPETOMIICHHUIO




BHYTPEHHEIO

CBCTAa HA I'paHUIIC PA3JIMYHBIX CPE, B TOM

OTpa’KEHUS BYMCJIE OIBITOB C IIOJHBIM BHYTPEHHUM
ONTUYECKUX oTpaxkeHueM. MccnenoBanue 3aBUCUMOCTH YIJIA
CBETOBOJIAX [IPEJIOMJICHUS OT yrja NaJeHUs CBETOBOIO J1yua
Ha TPaHMILIEC «BO3AYX—CTEKIIO».
Pacnio3sHaBaHue SIBIICHUH OTPAKEHUS W
[IPEJIOMJICHUSI CBETa B IIOBCEAHEBHON JKH3HM,|
AHaIM3 U OOBSICHEHHE SBICHUS ONTHYECKOT(
MUpaxa.
Pemenne 3amay ¢ UCHOJIb30BAaHUEM
3aKOHOB OTPa)KCHUsI U IPEJIOMJIEHUS CBETA
JIunser ¥ JluH3a, X0 [Tonydyenue H300pakeHU C MOMOIIBIY
ONTHYECKUE JTyded B JIMH3E.|COOMPAIOIIEH U paccenBaroleH JIMH3.
npubopsl (6 1) OnTuueckas Onpenenenyue (OKYCHOrO pacCTOSIHUS U
cucrema. ONTUYECKOI CUIIbI COOMpAOIIEH JTMH3BI.
OnTuueckue AHanu3  ycTpoiicTBa M IPHUHIIMIA
pUOOPBHI: NEHCTBUSL HEKOTOPHIX ONTUYECKUX INPUOOPOB
¢dortoanmapar, |hoToamnmapara, MUKpPOCKOIA, TEJIECKOIA
MHUKPOCKOII (MC — Guonorus, aCTpOHOMHS).
u TEJIECKOII. AHanu3  sBIeHUN  OMU30PYKOCTH |
['na3 KaK|1aJTbHO30PKOCTH, MPUHILUIA JEHCTBUS OYKOB
ONTHYECKast (MC — Guomnorusi)
cucreMa.

bimszopykocTts




u
AaJIbHO30PKOCT
b

Paznoxen
e Oeroro cserd
B criekTp (3 1)

Pasnoxenne
0eJI0ro cBeTa

B crieKTp. OnbITHI
HrrotoHa.
CrnoxxeHue
CHEKTPATbHBIX
[IBETOB.
Jlucnepcus ceera

HaGnronenue 1mo pasiioskeHHIo Oenorq
cBeta B crekTp. HaOmioneHue u oOBsICHEHHE
ONBITOB [0 IOJIYYEHHIO O€loro cBera mpH
CJIO)KEHHH CBETA PAa3HBIX IIBETOB.

[IpoBeneHne u OOBSICHEHHE OMBITOB TIQ
BOCTIPUATHIO I[[B€TA MPEAMETOB TpPU  HX
HAOJIOJICHUU  4Yepe3  IIBETOBBbIE  (DUIIBTPHI
(LIBETHBIE OYKH)

Paznen 12. KBanToBsie sBiaenus (17 4)
Hcnyckanue  vONBITHI O6cyxnenue nenu onbiToB Pesepdopna
MOTJIOIEHUE Pesepdopma WO HMCCIEIOBAHUIO  ATOMOB,  BBIJIBUKECHUE

cBera atomoMm (4

MIaHeTapHas

1)

TUIIOTE3 O BO3SMOXXHBIX pPE3yJIbTaTax

MOJZCJIb aTOMa.




Mogens  aToma OIIBITOB B 3aBUCUMOCTH 0Tl
bopa. [IPEI0JIaraeMoro CTpOECHUS aTOMOB,
Vcnyckanue — ubopMylIMpoBaHHE BBIBOJIOB M3 PE3YyIbTaTOB
[IOTJIOIIEHUE OITIBITOB.
CBETa  aATOMOM. OO6cyxnenue MPOTUBOPEUUI
KBaHTBI. [UIAHETAPHOW MOJIEJIA aTOMa
JIuneiiuateie W OCHOBAaHMM Juis runore3sl bopa o
CHEKTPBI CTallMOHAPHBIX OPOUTAX AIIEKTPOHOB.
Habnroienne CrjiomHbIX U JTUHEHYATHIX|
CHEKTPOB H3JIyUEHHUS PAa3JIMYHBIX BEIIECTB,
OObsCHEeHNE IMHEWYAThIX CIIEKTPOB U3JIY4YCHUs
Crtpoenue PanoakTHBHOCTS. OOcyxaeHne BO3MOXHBIX THUIOTE3 O
aromuoro  sigpalAnbda-, 6eTa- u|monensx crpoenus sapa. OnpeneneHue cocTasa
(6 1) ramma- siep 1O 3aJaHHBIM MACCOBBIM UM 3apsiIOBBIM
W3ITy4CHUS. qycliaM U IO TOJIOKEHUI0 B TEPUOINYECKON
Crpoenne cucteme meMeHToB (MC — xummus).
aTOMHOI'0O s apa. AHann3 U3MEHEHHS COCTaBa siipa U €ro
Hyxmonnast [IOJIOKEHHUS B TIEPUOAMYECKON CHUCTEME IIpH
MOJIETTh a-paaroakTuBHOCTH (MC — xumus).
dTOMHOI'O  AAapa. HccnenoBanue TpPEeKOB — a-4acTULl 110
H30TOmBI rotoBelM  (potorpapusm. OOHapyxkeHue 4
Pa/inoakTHBHbBIE |[H3MepeHHe PaJUANMOHHOTO (OHA C TOMOIIBIO
[IPCBPAIICHUA.  |MO3UMETpPA, OLICHKA €r0 MHTEHCUBHOCTH.

[Tepuon

AHanu3 OUOJOTMYECKUX H3MEHECHUIA,




rnosypacrnaja.
HevicTBus
PaIMOAKTUBHBIX
M3JIy4ECHUN Ha|
YKHBbBIC
OpraHu3Mbl

MIPOUCXOJISIIINX MO ICHCTBHEM PaTuOAKTHBHBIX
m3nydeHuit (MC — Guomnorus). Mcrnonb3oBaHug
paauoaKTUBHBIX u3NydyeHuit B menuuune (MC
— Ouostorus)

SnepHbie
peaxiyu (7 1)

SAnepHbie
peakuuu. 3aKOHb]
COXPAHEHHUs
3aps110BOrO

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

n
MacCOBOTO
qrces. ODHeprus
CBSI3M  aTOMHBIX
sIep. CBsi3b
Macchl u
SHEPIUU.
Peakuuu cuHTE3a
U eNIeHUs siIep.

Hcrounux
144 SHEPTUHU
Connua u 3BE31.

SAnepHas

SIIEPHBIX PEAKIINI; aHAIHU3 BO3MOKHOCTH
MJTH HEBO3MOYKHOCTH SIIEPHON PEaKIiu.

OueHka DdHEPrUM CBA3U  fAIep C
MCIIONIb30BaHNEM (OpMYIIbl DIHIITEHHA.

O6cyxnenue MIEPCTIEKTHB
MCIIONIb30BaHUsI YIIPABISIEMOTO TEPMOSIEPHOTO
CUHTE3A.

Ob6cyxnaeHune PEUMYIIECTB u
PKOJIOTHYECKUX MPOOJIeM, CBSI3aHHBIX C SACPHOU
pHepreTrkoit (MC — skonorus)

SHEpreTHKa




[ToBTOpHTENHEHO-0000IIArONTHI MOIYIH (9 u)

Cucremaruzanus [O0001eHne Brimonnenue Y4eOHBIX 3aJlaHuH,
151 000011IeHNEeCOIEPIKaHUS TPeOYIOMIMX JAEMOHCTPAUA KOMIIETEHTHOCTEH,
rpeaMeTHoro  [KaXI0ro M3 apaKTepU3yIOIINX €CTECTBEHHOHAYYHYIO
conepxanuss  pP CHOBHBIX rPaMOTHOCTb: MIPUMCHECHHSI MOJIy4YE€HHBIX
OTIBITa Pa3ACIoB  KYPCAsyammii 1yist HAYIHOTO OOBACHEHHS (PU3NISCKHUX
neaTenbHOCTH,  (PU3HKH: SABIICHUI B  OKpYXawlled  mpupojge U
. MEXaHUYECKHE,
MPUOOPETEHHOT O TeroBbie, MOBCEHEBHON JKM3HU, a TaKKE BBISBICHUS
MpH M3YYCHUM, ek TpOMArHUTHBI (bU3UYECKUX  OCHOB  pslla  COBPEMEHHBIX
BCETO Kypcag, KBAHTOBBICTCXHOJIOTHIA; IPUMECHCHUS OCBOCHHBIX
(bU3HKH STBIICHMS. PKCIIEPUMEHTAIbHBIX YMEHUU TUIst

Hayunsiii mMetol
IMO3HAHUSA M €rov
peann3anus B3
(huznIecKux
CCJIEIOBAHUSX.
Ces13b (pu3UKU H
COBPEMEHHBIX
TEXHOJIOTHI
o0yacTu nepegadn
MH(pOPMAITUH,
DHEpPreTHKE,
TpaHCIIOpTE

gPA3THHIHBIX PA3NIENoB Kypca bu3uKy.

ucciaeoBaHus (U3HYECKUX SBJICHHH, B TOM|
jciie JUIsl TPOBEPKU THUIOTE3 U BBIABICHUS]
AKOHOMEPHOCTEH.

Pemenne pacu€THbIX 3a7a4, B TOM YHCIIE

MMpcaIojJararomux MCrojJIb30BaHUC (1)I/I3I/I‘I€CKOI\/'I
MOACIIN U OCHOBAaHHBIX Ha COACPKAHUU

BremonHenne n 3aluTa I'pyHIIIOBbIX HIIH
MHIUBUAYAIBHBIX IIPOEKTOB, CBSA3aHHBIX C
coJiep;kaHueM Kypca GU3HKU




