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COJIEP)KAHUE

OO61mas xapakrepucTruka yueoHoro npeamera «Ousuka»
Henu uzydyenus: yuebHoro npeamera «Duszuka»

Mecto yuebHoro npeamera «Du3nkay B y4eOHOM IJIaHE
Copnepxanue yuebHoro npeamera «Dusukay

7 Kmacc

8 kmacc

9 kmacc

[Tnaaupyemble pe3yabTaThl OCBOSHHS YI€OHOTO MTpeIMeTa
«®Du3nKa» Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHus
JIMYHOCTHBIE Pe3yIIbTATHI

MertanpeameTHble pe3yabTaThl

[IpenMeTHBIC PE3YIHTATHI

7 Kmacc

8 kimacc

9 kmacc

Temarnueckoe rIaHUpPOBaHUE

7 xaacc (68 u)

8 kimacc (68 )

9 xmacc (102 4)



IHOACHUTEJIBHAS 3AIINCKA

Conepxxanue IlporpamMmbl HampaBieHO Ha (opMuUpOBaHHE
€CTECTBEHHO-HAy4YHOM TI'PaMOTHOCTHU Y4YalllUXCSd U OpPraHU3aluio
n3ydeHus: (GU3MKKM Ha JIEATEILHOCTHOH OCHOBE. B nent
VUUTBHIBAIOTCS BO3MOXKHOCTH TIpPEeIMETa B peau3alui TpeOOBaHUN
OI'OC OO0 k MIaHUPYEMBIM JIMYHOCTHBIM M METANPEIMETHBIM
pesynbTaraMm  OOydeHMs, a TakKe MEXKIPEAMETHbBIE  CBS3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO
o0rmiero oopazoBaHus.

OBIIAS XAPAKTEPUCTUKA YYEBHOI'O
NPEIMETA «®U3UKA»

Kypc ¢usuku — cucremoo0pasyromuil 1jii eCTeCTBEHHOHAYYHbBIX
Y4eOHBIX MPEIMETOB, TOCKOJIBKY (PM3MYECKHE 3aKOHBI JIE)KAaT B OCHOBE
IIPOLIECCOB U SBJICHUHN, U3y4aeMbIX XUMHEH, OHoIoruei, actpoHoMHuen
u Qusnueckoil reorpadueri. duznka — STO TMpeAMET, KOTOPHIH HE
TOJIBKO BHOCHT OCHOBHOH BKJIaJl B €CTECTBEHHOHAYUYHYI KapTHUHY
MHUpa, HO M IperocTaBiisseT HauboJiee sCHble 00pa3lbl MPUMEHEHUS
HAy4HOTO METO/a MO3HAaHMA, T.e. Clocoba MOMYYeHUs JOCTOBEPHBIX
3HaHuUU o0 mupe. Haxonen, ¢pusnka — 3TO HpeaMeT, KOTOPBIA HapsLy
C JIpYTMMH €CTECTBEHHOHAy4YHBIMHM IpeIMeTaMH JOJDKEH JaTh
HIKOJIbHUKAM IIPEJICTaBJIEHHE 00 YBJIEKATEIbHOCTH HAy4YHOIO HCCIe-
JIOBaHUS U PaJIOCTU CAMOCTOSITETILHOT'O OTKPBITHSI HOBOT'O 3HAHMUSL.

Opnna u3 rnaBHBIX 3a1a4 (U3NYECKOTO 0Opa3oBaHUSI B CTPYKTYpe
o0rmiero oOpa3oBaHus COCTOUT B (POPMHPOBAHUH €CTECTBEHHOHAYUHOM
TPaMOTHOCTH U MHTEpeca K HayKe Y OCHOBHOW MacChl OOyYaronIuxcs,
KOTOpBhIE B JalbHEWIIeM OYAyT 3aHATHI B CaMbIX Pa3HBIX cdepax
neaTeIbHOCTH. Ho He MeHee Ba)KHOM 3aziaued SIBISIETCSA BBIIBIICHHE H
MOATOTOBKA TAJTAHTJIMBBIX MOJOJABIX JIIOJAEH M TIPOJOJDKEHUS
oOpa3zoBaHus W JaimbHEHIIEH TpodecCHOHATBbHON ACITENHPHOCTH B
00JacTh eCTECTBEHHOHAYUYHBIX HCCIEIOBAHUNM U CO3/IaHUU HOBBIX
TexHosioruii. CorjaacHO MPUHATOMY B MEXKIYHAPOIHOM COOOIIECTBE
onpeneneHuto, «EcTecTBEeHHOHay4yHas  IpaMOTHOCTb  —  3TO
CIIOCOOHOCTh YEJIOBEKA 3aHMUMAaTh aKTUBHYIO TPAKIAHCKYIO TO3HUIUIO
Mo OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMH
HayKaMH, U €ro FOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMHU
uaesMu». HaydHO TpaMOTHBIN 4YENOBEK CTPEMUTCS Y4acTBOBATh B
apryMEHTUPOBAaHHOM  OOCYXKIICHMH TpOOJeM, OTHOCSAIIUXCS K



CCTCCTBCHHBIM HAayKaM MW TCXHOJIOTUAM, YTO Tpe6yeT OT HETO
CJICOAYIOIIUX KOMIIETEHTHOCTEIA:

HAay4YHO 00BACHATH SBJICHUA,
OLCHUBATHh U IIOHUMATh 0COOEHHOCTHU HAay4YHOI'O UCCJICAOBAHUA,

HHTEPIPETUPOBATH JAHHBIC U UCIIOJIB30BaTh HAYYHBIC
A0Ka3aTCIbCTBa AJId IMOJIYYCHUS BBIBOIOB.

Wzydenune ¢u3nku CocOOHO BHECTH pELIArOIIUi BKiIa] B (HOpMU-
pPOBaHHE €CTECTBEHHOHAYYHON IPaMOTHOCTH O0YYaIOIIUXCH.

HEJIA U3YUYEHUSA YYEBHOI'O IIPEJMETA
«DU3UKA»

Lemn w3ydyeHus: (U3UKKM HAa YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus onpezeneHsl B KoHuenuuu mpenojaBaHus y4eOHOTro
npenmera  «®Puszuka» B 00pa30BaTENbHBIX  OpPraHU3alUsaX
Poccutiickoii ®enepanuu, peanu3yrommx OCHOBHEIE
o0mieoOpa3zoBaTeNbHbIE MPOIPAMMBbl, YTBEP)KIEHHOW pelIeHHEM
Komnernn MunncrepcrBa npocsenieHust Poccuniickont denepanuu,
npotokon ot 3 nexadpst 2019r Ne [1K-4BH

Ilenu usyuenua pusuxu:

—TIpHOOpETEHNE MHTEpeca U CTPEMIJICEHUS OOy4aroImxcsi K
HayYHOMY M3YUYEHUIO NPUPOABI, PA3BUTHE MX MHTEIUIEKTYalIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH;

—pa3BUTHE NPEACTABICHUN O HAyYHOM METOJE NO3HAHUA U
(dbopMupOBaHUE HCCIEA0BATENIHCKOIO OTHOIICHUS K OKPYXKAIOUIUM
SBJICHUSIM;

—(opMHpoBaHNEe HayYHOTO MHUPOBO33PEHUS KaK pe3ysbTara
U3YyYEHHsS OCHOB CTPOEHHSI MaTepuu M (PyHIaMEHTAIbHBIX 3aKOHOB
¢buzuky;

—hopMupoBaHue MpPEACTAaBICHU O ponu  (QU3MKKA  JUIs
pa3BUTHUSA JPYTUX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

—pa3BUTHE MPEJCTABICHUI 0 BO3MOXKHBIX cepax Oymymieit
MpoeCCHOHATBPHON  NIeATEIBHOCTH, CBS3aHHOW C  (DU3HKOM,
MOJrOTOBKA K JaylbHEHIeMy OOYy4eHUI0 B 3TOM HaIPaBICHUHU

JlocTiXeHne HTHX el Ha ypOBHE OCHOBHOTO — 0OIIEero
00pazoBaHusl 00ECTIEUNBACTCS PEIICHUEM CIIEIYIOUINX 3a/1a4:



—TpuoOpeTeHne 3HaHUu O TMCKPETHOM CTPOSHHMHU BEIIECTBA,
O MEXaHMYECKUX, TEIJIOBBIX, OJJCKTPUUYECKUX, MArHUTHBIX U
KBAaHTOBBIX SIBICHHSX;

—TIpuoOpeTeHrne  YMEHHH  ONUCBIBaTh U OOBACHATH
¢bu3nyecKkue SBICHUS C HCIOIb30BaHUEM TOyYCHHBIX 3HAHUH;

—OCBOCHHE METOJOB PELICHUA MPOCTEUIINX PACUYETHBIX
3a7a4 C MHCIHOJNB30BaHUEM (DU3UYECKUX MOAENEH, TBOPYECKHX U
MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

—pa3BUTHE YMEHHWH HaOIIONaTh MPUPOAHBIC SBICHUS U
BBITOJIHATE OIBITHI, JIAOOPAaTOPHBIE PaOOTHI M JKCIEPUMEHTAIbHBIC
UCCJIEJIOBAaHMUS C UCIIOJIb30BAaHUEM N3MEPHUTEIBHBIX IPHOOPOB;

—O0CBOEHHE PUEMOB pabOTHI ¢ MHPOPMAIel (HU3NIECKOTO
COZIepIKaHUs, BKJIIOYask HHPOPMAIHIO O COBPEMEHHBIX TOCTH)KEHHSX
(bU3UKYN; aHAIN3 U KPUTHYECKOE OLIEHUBAaHUE WH(POPMALINH;

—3HAKOMCTBO co chepamun npodeccuoHaIbHOMI
JESTeNbHOCTH, CBA3aHHBIMH € (HU3UKOW, MU  COBPEMEHHBIMHU

TEXHOJIOTHSIMU, OCHOBaHHBIMHU Ha JIOCTIDKEHUSX (PH3MUYECKON HAyKH

MECTO VYYEBHOI'O IIPEIMETA «®U3UKA» B
YUEBHOM IIJIAHE

B coorBerctBun ¢ ®PI'OC OOO ¢usuka sBusgercs
00s3aTeNbHBIM ~ TIPEIMETOM Ha YPOBHE OCHOBHOTO  OOIIEro
oOpazoBanus JlaHHas mporpaMma MpeaycMaTpUBAeT U3YyUEHHUE
¢u3uku Ha 6a30BOM ypoBHE B 00bEéMe 238 4 3a Tpu roma oOydeHus
mo 2 4 B Henenmo B 7 u 8 kiaccax u no 3 4 B Henenro B 9 kinacce B
TEMaTU4YEeCKOM TUTAHUPOBAHUU JUIsI 7 W 8 KIIACCOB TPEAIOIaraeTcs
pe3epB BPeMEHH, KOTOPbI yUUTETh MOKET UCIOIb30BATh 110 CBOEMY
YCMOTPEHHIO, a B 9 KJTacce — MOBTOPHUTEITHHO-0000IIAFOIINE MOTYITh



COILEPXKXAHUE YYEBHOI'O IPEJIMETA «®PU3UKA»
(mpakTHYecKas YACTh YY€OHOTO COTEPIKAHNS MPeIMeTa
YCHJIEHA MATepHaJIbHO-TeXHUYeCKoi 0a30i neHTpa «Touka
POCTay», HCIOJIb3YEeMOT0 /IJIsl peajn3anuu 00pa3oBaTeIbHbIX
NMporpamMM B pamMKax npenojaaBaHusi (PU3NKH)

7 knace
Pa3znen 1. ®u3uka U eé posib B MO3HAHUH OKPYKAIOLIET0
MHpa
®uszuka — Hayka O Ipupone BieHHS NPUPOIBI (MC]-)
@Dusuveckue SBJICHUSA: MEXaHUYECKUE, TEIUIOBBIC, DJIEKTPUYECKUE,
MarHuTHbIE, CBETOBbIE, 3BYKOBbIE
@usnueckue  BenMuMHbl  M3MepeHue  (QU3MUECKMX  BEIMYMH
@usnueckne npubopsl [lorpemnocts m3Mepenuit MexxayHapoaHas
CUCTEMA EIVHMIL
Kak ¢usuka u npyrue ectecTBEeHHbIE HAYKU U3Yy4YalOT IPUPOTY
EctecTBeHHO-Hay4HBI METOJ MMO3HAHUA: HAOJIIOEHHUE, TOCTAaHOBKA
HAay4yHOTO BOIIPOCA, BBIJIBUKEHUE TUIIOTE3, DSKCIEPUMEHT I10
IIPOBEpPKE T'MIIOTE3, 00BsICHEHHE HabroaeMoro siBineHus: Onucanue
(bU3nUeCKUX SBJICHUHN C TOMOIIBIO MOJIETICH
Lemoncmpayuu
1. Mexanuueckue, TEMJIOBbIE, JJIEKTPUUECKUE, MarHUTHBIE,
CBETOBBIE SIBICHUS
2. ®duznyeckre NMpuUOOpPHI U TpoLEAypa NPSIMBIX M3MEpPEHUI
aHaAJIOTOBBIM U LIU(PPOBBIM TPHUOOPOM

Jlabopamophvie pabomul u onvimoi2
1. Ompenenenue 1eHBl AETICHUS IIKAIbl U3MEPUTEIHHOTO
npudopa
2.M3Mepenne paccTOsHUMA
3.M3mepenne 00bEMa KUIKOCTH B TBEPIOTO Teja
4.0mpeneneHne pa3MepoB MaJIbIX Tel
5.M3MepeHne TemmepaTypbl OpU TMOMOIIM >KHUIKOCTHOTO
TEpPMOMETPA U AaTUMKa TEMIIEPaTyphl
6 IIpoBemeHme WCCIENOBaHUS TIO TPOBEPKE THUIOTE3BI:
NaNnbHOCTh MOJETA IIApUKA, IYIIEHHOTO TOPU30HTAIbHO, TEM
00J1b11Ie, 4YeM OOJIbIIIE BHICOTA MTyCKa

Pa3nen 2. [lepBoHayajibHbIE CBEIEHHUS 0 CTPOEHUH
BelllecTBa
CtpoeHue BemllecTBa: aTOMbI M MOJIEKYJbl, HX pPa3Mephbl



OneIThI, JOKa3bIBAIOIINE AUCKPETHOE CTPOEHHUE BELIECTBA
JIBmxenne wactun BeuniecTBa CBS3b CKOPOCTH JABMIKEHUS
YacTHIl C TeMIepaTypoii bpoyHoBckoe paBwxkeHue, auddys3us
B3aumogeiicTBre 4acTUl] BEIIECTBA: IPUTSKEHUE U OTTAIKUBAHHUE

ArperatHble  COCTOSHHS  BEILECTBA: CTPOEHUE  Tras3oB,
KHUJIKOCTEN U TBEPABIX (KpUCTANIMUECKUX) Tell B3auMocBA3b MEXTy
CBOMCTBAMHU BEILIECTB B PAa3HBIX AarperaTHeIX COCTOSHUAX M HX
aTOMHO-MOJIEKYJISIPHBIM ~ cTpoeHneM (OcOoOEHHOCTH — arperaTHbIX
COCTOSIHMH BOZBI

Jlemoncmpayuu

1. HaGmronenne OpOYHOBCKOTO JIBHKEHUS

2. HaGmonenue  muddysuun HaGmonenne — siBeHUi,
OOBSCHSIIOIIMXCS MPUTHKCHUEM MM OTTAJIKMBAHUEM YaCTHI]
BEIIIECTBA

JlabopamopHvie pabomul u onvimul
1. Omnenka nuamerpa aroMa METOJOM PSAOB (C MCIOIB30BAHUEM
dhoTorpaduii)
2. OmBITHI IO HAOJIOICHUIO TEIUIOBOTO PACIIMPEHHUS T'a30B
3. OnbIThl 1O OOHAPYXKEHHUIO JEHUCTBUS CHI MOJEKYISPHOTO
MIPATSDKEHUS

Paznen 3. /IBu:keHue u B3auMojaeiicTBue e

MexaHnyeckoe ABM)KEHUE PaBHOMEpHOE M HEPAaBHOMEPHOE
nekenue Ckopocts CpenHsst CKOPOCTh TPU  HEPABHOMEPHOM
JBYKEHNU Pacuér myTH ¥ BpeMeHH IBUKEHMUS

SIBnenne uHepuuM 3aKkoH MHEpUUU B3auMmoeicTBre Ten Kak
IIpUYMHA HM3MEHEHUs CKOPOCTH IBW)KEHHUS Tel Macca kak Mepa
uHeptHocTH Tena IlnoTHocTh BemectBa CBs3b IMIJIOTHOCTU €
KOJINYECTBOM MOJIEKYII B €AMHUIIE 00BbEMa BeIleCTBa

Cwia Kak XxapakTepucTHKa B3aumoneuctsus Tten Cuna
ynpyroctu u 3akoH ['yka U3MepeHune Cuibl € I[OMOLIBbIO
JUHAMOMeTpa SIBlieHre TATOTeHHs U cuiia TshkecTu Cuiia TSDKECTH Ha
apyrux 1ianerax (MC) Bec tema HeBecomocts CroxeHue cui,
HAINpaBJICHHBIX 1O OJHOW mpsmoi PaBHomelcTByromas cui Cuna
TpeHus TpeHue CKOJbXKEHUsS U TPEHHE MOKOs TpeHue B MpUpOAE U
texuuke (MC)

Jlemoncmpayuu

1.HaOmroneane MexaHnyeCcKoro ABMKEHUS Tela

2.M3MepeHrie CKOPOCTH MPSIMOJIMHEHHOTO JIBHKECHUS

3.Habmroienue siBieHUs HHEPITUH



4.HabmroieHne M3MEHEHHUs CKOPOCTHU TPU B3aUMOJICHCTBUU
Ten

5. CpaBHEHHE MacC 1O B3aMMO/ICHCTBUIO TEIl

6. Cio>xeHue Cull, HaIPaBJICHHBIX 110 OJHOM MPSIMOM

JlabopamopHuie pabomul u onvimoi
1 Onpenenenue CKOPOCTH PAaBHOMEPHOTO JIBI)KEHHUS (ILIapHKa B
KHUIKOCTH, MOJICIN 3JICKTPUIECKOr0 aBTOMOOKJIS U T 1T )
20mnpeneneHue cpeaHeld CKOPOCTH CKONBXKCHHUS OpycKa WM
IapuKa Mo HaKJIOHHOM MJIOCKOCTH
3 Onpenenenue MIOTHOCTU TBEPAOTO TEa
4OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb  PACTKEHUS
(medopmarum) MPyKUHBI OT TIPHIIOKEHHON CHITBI
SOMNBITH, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHIIBI TPEHUS
CKOJIbKEHHMSI OT Beca Tella U XapaKTepa CONPHUKACAIOIIUXCS
IMOBEPXHOCTEMN

Pa3nen 4. /laBiieHne TBEPABIX TeJl, JKHAKOCTEH 1 ra3oB

Hasnenune CriocoObl yMEHBIIEHUSI U YBEIMUEHUS JaBICHUS
JlaBneHue ra3a 3aBUCUMOCTh [JaBJIeHMs Tra3a oOT 00béMa,
temneparypsl [lepenaya naBneHust TBEPABIMU TeIaMH, KUAKOCTIMU
n razamu 3akoH [lackans [IHeBMaTmyeckue MalMHBI 3aBUCUMOCTH
JABJICHUSl KUJIKOCTH OT TIyOuHBI ['MapocTaTuyeckuil mapamokc
Coobmaromuecs cocy sl ['napapinyeckre MeXaHU3Mbl

Atmochepa 3emanm u atmochepHoe naBieHue [IpuunHbl
CYIIECTBOBaHUS BO3AYIIHOW oOomouku 3emiau OnbiT Toppuueniu
N3mepenne armocdepHOro naBieHHs 3aBUCHMOCTb aTMOC(HEPHOTO
JaBJIEHUs OT BBICOTHI Haja ypoBHeM Mopst [Ipubopsl ans usmepeHus
aTMOC(EPHOTO JaBICHUS

JlelicTBHE KUAKOCTH M Ta3a Ha IMOTPYXKEHHOE B HUX TEJO
BrrtankuBaromasi (apxumesnoBa) cuia 3akoH Apxumena llnaBanue
ten Bo3nyxomaBanue

Jlemoncmpayuu

1.3aBucHMMOCTb AaBIEHHUS Ta3za OT TEMIIEepPaTyphl

2.llepenavya nmaBieHUS KUAKOCTBIO U Ta30M

3.Coobmaromuecst cocy bl

4.T'unpaBinuyeckuil nmpecc

5.I0posiBrieHne AecTBHS aTMOC(HEPHOTO AABICHUS

6.3aBUCUMOCTh  BBITAJIKMBAIONIE CWIBI OT O00BEMa

MOrPYXEHHON YaCTH TeJIa U IJIOTHOCTH KUIKOCTH



7.PaBeHCTBO BBITAJKUBAIOLIEH CUJIBI BECY BBITECHEHHOU
KUIKOCTH

8.YcnoBue muaBaHus Tel: IJIaBaHUE WJIM MOTPY)KEHHE Tell B
3aBUCUMOCTH OT COOTHOIIECHUS IUIOTHOCTEH Teja U JKUJIKOCTH

JlabopamopHule pabomul u onvimol

1 MccnenoBanue 3aBHCHMOCTH Beca Tella B BOAE OT 00BEMa
IIOTPYKEHHOM B KUJIKOCTb YaCTH TeJla

2 OrnpezienieHe  BBITAIKUBAIOIICH CHIIBI, JIEUCTBYIOIIEH Ha
TEJI0, NOTPYKEHHOE B KUIAKOCTh

3 IlpoBepka HE3aBHUCHUMOCTH  BBITAIKHBAIOUIEH  CHJIBI,
JICUCTBYIO- IIEN HA TEJIO B KUIAKOCTH, OT MACChl Tena

4 OnpIThl, JEMOHCTPUPYIOILINE 3aBUCHUMOCTD
BBITAJIKMBAIOIIECH CHJIbI, ICHCTBYIOLIEH HA TEJIO B KUJIKOCTH,
OT 00bEéMa MOrpYyKEHHOM B KHUIKOCTh YacTU Tela M OT
IJIOTHOCTH >KHUJIKOCTH

5 KoHcTpyupoBaHue apeoMeTpa HIM KOHCTPYHPOBAHUE
JIOAKH U OIPEAEIEHUE €€ TPYy30IOAbEMHOCTH

Pa3nes 5. PaGora u MmomHoCTh. JHEprus

Mexanun4deckast pabota MoniHoCTh

[IpocTeie MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHASI IJIOCKOCTb
IIpaBuiio paBHOBecust ppluara llpumeHeHune mpaBuia paBHOBECHS
peiuara kK Oyioky «3osiotoe mpaBmio» mexanuku KIIJ[ mpoctsix
MexaHu3MoB [IpocTbie MexaHU3MBI B OBITY U TEXHUKE

Mexannyeckass sHepruss Kunernueckas M MOTEHUHMAIbHAs
sHeprus IIpeBpamieHne OAHOrO BHMJA MEXAHWYECKOW DJHEPIUU B
Jpyroil 3akoH COXpaHEHUs SHEPIHH B MEXaHUKE

Llemoncmpayuu

1 [Tpumepsl IPOCTHIX MEXAHU3MOB

JlabopamopHuie pabomul u onvimoi

1 Ompenenennie paboThl CHIIBI TPEHHS] MPHU PABHOMEPHOM

JBUKEHUH TeJla 10 TOPU30HTAIbHON ITOBEPXHOCTH

2 ccnenoBaHue ycjIOBUN paBHOBECHS phluara

3 Usmepenne KIIJ] HaKIOHHON TIIOCKOCTH

4 NIsyyeHune 3aKOHAa COXpaHEHHs MEXaHWYECKOW SHepruu

8 kiace
Pasznea 6. TemioBble iBJICHUSA

OCHOBHbBIE TOJIOKEHUSI MOJIEKYJIIPHO-KUHETUUECKON TEOpUU
CTpOeHHUs BellecTBa Macca U pasMepbl aTOMOB M MOJIeKya OnbIThI,



IIOATBEPKAAIOIINE OCHOBHBIE I0JIO’KEHUS MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH

Mopenu TBEPAOTO, XUAKOTO M Ta3000pa3HOrO COCTOSTHHA
BemectBa Kpucrasumdeckue u  amopdueie Tenma OObscHEHHE
CBOWCTB ra30B, XHJIKOCTEH M TBEPIBIX TEJ HAa OCHOBE IOJIOKEHHM
MOJIEKYJIIPHO-KHHETHYeCKON Teopun CMauMBaHUE U KallWJUISPHbBIE
aByieHUs TeroBoe paclIupeHne U CoKaTue

Temneparypa CBsi3b TeMIEpaTypbl CO CKOPOCTHIO TEIJIOBOI'O
JBYKCHUS YaCTHULL

Buytpennss sHeprus CnocoObl M3MEHEHMs BHYTPEHHEN
SHEpPIruu:  TeljonepeAada W coBepuieHHEe  paboTel  Bumpl
TEIUIONEepEeIauu: TEMIONPOBOJHOCT, KOHBEKIIMS, U3TyUEHHE

KonuuectBo TemnoTsl YenpHas TEMIOEMKOCTh BELIECTBA
TennmooOMeEH M TemIOBOE paBHOBECHE YpPaBHEHUE TEIUIOBOTO
Oananca IlnaBneHue M OTBepAeBaHUE KPUCTAUIMYECKUX BELIECTB
VYnenpHas Temuora miasineHus [lapooOpa3oBaHue M KOHAEHCAIMS
Hcnapenne (MC) Kunenue VYnenbHas TemsjaoTa napooOpa3oBaHUs
3aBHCUMOCTH TEMIIEPATYPhl KUIIEHHUS OT aTMOC(EPHOTO TaBICHUS

BnaxxnocTs Bo3nyxa

DHeprus TOIUIMBa Y JiefibHAs TEIJIOTa CrOPaHUs

[Tpunnuner padotel Temosbix asurareneid KIIJ[ Temmosoro
nsurarens TensjoBble OBUTATENM W 3alllUTa OKPY)KAIOIIEH Cpelibl
MC)

3aKOH COXpaHEHMsI M TPEBpAIlEHUS SHEPIruu B TEIUIOBBIX
nporeccax (MC)

Jlemoncmpayuu

1 HaGmronenue OpOyHOBCKOTO JIBHKEHMS

2 Habmronenune muddysnu

3 HabmoneHue sBIEHMH CMauMBaHUS U KalWUISPHBIX

SIBJICHUI

4 HabmroieHue TEmIOBOrO pacIiupeHHs Tel

5 M3meHeHne maBieHHs Ta3a MPH U3MEHEHHH O0BEMa

IIPY HarpeBaHUM WJIM OXJIAXKIECHUU

6 IlpaBwia m3MepeHUs: TEMIIEPaTyphI

7 Bunel Temonepeaayn

8 OxutaxJeHue Ipu COBEPIICHUH pabOThI

9

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMHU
CHJIaMH

10 CpaBHeHHE TETIOEMKOCTEH Pa3TUYHBIX BEUIECTB
11 HaGmroneHue KUIEHNS



12 HaOmioneHne  TOCTOSHCTBA  TEMIIEPATyphl npu
TUTaBJICHUHT
13 Moaenu TenIOBBIX ABUTrATENEH

JlabopamopHvie pabomul u onvimul

1 OnpITEl 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO

HPUTSHKEHUS

2 OnbITHL IO BBIPAIIMBAHUIO KPUCTAIIIOB MOBAPEHHOW COJHU

WIN caxapa

3 OnBITH MO HAONIONCHUIO TEIUIOBOTO PACHIMPEHUS Ta30B,

AKHUJIKOCTEH U TBEPABIX TeI

4 OnpeneneHue 1aBleHUs BO31yXa B 0aJUIOHE MITIpHUILA

5 OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBIECHUS

BO3/yXa OT €ero 00bE€Ma U HarpeBaHus WM OXJIAXKICHUS

6.IIpoBepka runoTes3sl JUHEHHON 3aBUCUMOCTH JJTUHbI

CTOJIOMKA >KUJKOCTH B TEPMOMETPUUECKON TPyOKe OT

TeMIeparypsl

7.HabnroneHne u3MeHEHHs BHYTPEHHEH SHEPIUU Tella B
pe3ynbTaTe Terionepesayd U paboThl BHEIIHUX CHII

8. MccnenoBanue sIBICHUS TEIIOOOMEHAa MPU CMEIIMBAHUH
XOJIOZAHOW U TOPSAYEH BOIBI

9.0npeneneHne KOIMYECTBA TEIIOTHI, MOMYYEHHOTO BOIOM
IIPU TETJI000MEHE C HarpeThIM METAJUINYECKUM
LUIMHIPOM

10. Ompenenenrie yaenbHON TEIUIOEMKOCTH BEIIECTBa

11. UccnenoBanue mpoiiecca UcrapeHus

12.  OmnpeneneHue OTHOCUTENBHOM BIAKHOCTH BO3TyXa

13. Omnpenenenue yaenbHON TEIUIOTH TUIABICHHS JIbJIa

Pa3nes 7. DnekTpuyeckne 1 MArHUTHBIE SIBJICHUS

Onextpuszauusa Ten JlBa poja SIEKTPUUECKUX 3apsoB
BsaumopeiictBue 3apsokeHHbIX Ten 3akoH Kysnona (3aBUCHMMOCTH
CWJIbI B3aUMOJEUCTBUS 3apsKEHHBIX TEJI OT BEJIWYMHBI 3apsioB U
PacCTOSHUS MEXKTy TeJIaMHU)

OnexTpuyeckoe nose Hanps:kEHHOCTD AJIEKTPUYECKOTO MO
[IpuHUMI Cyneprno3uium 3IeKTPUYECKUX Mojel (Ha KauyeCTBEHHOM
YPOBHE)

Hocutenn  snekTpudeckux  3apsSaoB  DJIEMEHTapHBII
anekTpuueckuii 3aps i CtpoeHne aroma [IpoBOIHUKH M TUBIIEKTPUKH

3akoH COXpaHCHUA SJICKTPUICCKOIO 3apsaaa



DneKTpuyecKuil TOK Yenosus CYLLIECTBOBAHHUS
AJIEKTPUYECKOr0 TOKAa VICTOYHHMKM MOCTOSSHHOIO ToKa JlencTBus
AJIEKTPUYECKOTO0 TOKa  (TEIIOBOE, XWMHYECKOE, MAarHUTHOE)
DNEKTPUYECKUM TOK B KHUJIKOCTSIX U ra3ax

Onextpuyeckas nens Cuia Toka DJIEKTPUUECKOe HAPSHKEHHE
ConpoTtuBiieHHE NPOBOJHUKA Y IEIBHOE CONPOTUBIIEHUE BEILECTBA
3akoH Oma nmns ywyactka nenu IlocienoBarensHoe U MapaieabHOE
COEJIMHEHNE IIPOBOJHUKOB

PaGoTta 1 MOIIHOCTH 3EKTpUYECKOro Toka 3akoH JIxoyms—
Jlenna DJeKTpUUYECKHE LENHM H TMOTPEOUTENH DICKTPUUECKON
sHepruu B ObITy KopoTkoe 3ambikanue

[TocrossHHblE ~ MarHuThl  B3auMonelCTBME  MOCTOSHHBIX
MarHuToB MaruutHoe nose MarHuTHoe 1noje 3eMiId U €ro 3HaueHue
st xu3Hn  Ha  3emsie  OnmbiT  Opcrena  MarHutHoe — 1mmosie
AJEKTPUUECKOro ToKa [IpuMeHeHue >IeKTpOMarHuTOB B TEXHHUKE
JlelictBue  MarHMTHOro MOJII HAa  IPOBOJAHUK C  TOKOM
DIEeKTpOIBUTaATENb MIOCTOSIHHOTO TOKa Hcnonb3zoBanue
JJIEKTPOABUTATENIEH B TEXHUYECKUX YCTPOHCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes SBneHue 5>IEKTPOMArHUTHOM HMHAYKLIHUU
[IpaBuno Jlenma  Onekrporenepatop  CrocoObl  MOJy4EHHUS
AJIEKTPUYECKON SHEpruuM JNEeKTPOCTAHIMM Ha BO30OHOBISEMBIX
MCTOYHHUKAX SHEPIUH

Llemoncmpayuu

1 Dnexrpuszauus Ten

2 JIBa poja SIEKTPUYECKUX 3apsiioB U B3aHUMOJAEHCTBHE

3apsKEHHBIX TEJ

3 YCTpoiCTBO U ACHCTBHE 3JIEKTPOCKOINA

4 DnexTpocTaThyecKas UHIyKIHs

5 3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsi/IOB

6 IIpOBOAHUKH W JUIICKTPUKH

7 MojenpoBaHue CUJIOBBIX JTUHUNA AIIEKTPUUYECKOrO IOJIs

8 MICTOYHUKH TTOCTOSITHHOTO TOKA

9 lleficTBUS 3IEKTPHUUECKOTO TOKa

10  DJCKTPUYECKHH TOK B JKHUIKOCTH

11 Ta3oBblif pa3psn

12 U3mepeHue CHIIBI TOKA aMIIEPMETPOM

13 U3mepenue 3IeKTPUUECKOr0 HANPSIKEHUs BOJIBTMETPOM

14 PeocraT 1 Mara3us conpoTUBIEHUN
15 BsaumoneiicTBHE NOCTOSHHBIX MAarHUTOB
16 MonenupoBaHre HEBO3MOXKHOCTH DPa3/ICICHHS TOJIIOCOB



MarHura

17 MopgenupoBaHue MAarHUTHBIX TIOJIEH  MOCTOSTHHBIX
MarHuToB

18  OmmiT Dpcrena

19 MaruuTHoOE 1noJie ToKa DJIEKTPOMarHuT

20 [eiicTBME MarHUTHOTO MOJSI HA MPOBOJHUK C TOKOM

21 DnexTpoaBUTraTeNh MOCTOSIHHOTO TOKA

22 ViccnenoBaHue SIBICHUS DJIEKTPOMArHUTHOW WHIYKITHU.

23 Onbitel apanest

24 3aBUCHMOCTH HANpaBlCHUS WHAYKIMOHHOTO TOKa OT
YCIIOBUI €r0 BO3HUKHOBEHUS

25 DJEeKTporeHepaTrop MOCTOSHHOTO TOKa

JlabopamopHnyvie pabomul u onvimoi
1 OnbIThl IO HAONIOIEHUIO DIIEKTPU3ALMU TET WUHAYKIUEH U
IIPU CONIPUKOCHOBEHHUHU
2 UccnepoBanue MACMCTBHSI DIEKTPUYECKOTO TIONS  Ha
NPOBOJHUKH U TUDIICKTPUKU
3 COopka u TmpoBepka pabOTBI dJNEKTPHYECKOW MU
MOCTOSTHHOTO TOKa
4 V3MepeHue U peryinpoBaHUe CHIIbI TOKA
5 U3mepenue u perympoBaHHe HAPsHKEHUS
6.MccnenoBaHue 3aBUCUMOCTH CHJIBI TOKa, MAYLIETO 4epe3
PE3UCTOP, OT COMPOTHUBIICHUS PE3UCTOpa M HANPSHKCHUS
Ha pe3ucTope
7.01BITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTbD 3JIEKTPUYECKOTO
COIIPOTHUBIICHUS TPOBOJHHUKA OT €T0 JUIMHBI, IUIOIAAN
MIOTIEPEYHOT0 CEUYEHUS i MaTepHraja
8.IlpoBepka mpaBuia  CIOXKEHHS  HANPSHDKEHUH — TIpH
TIOCJIEIOBATEILHOM COSIMHEHUH JIBYX PE3UCTOPOB
9.IlpoBepka mpaBwiia A CUJIBI TOKa TMpHU
napayieTbHOM COETMHEHUH PE3NCTOPOB
10.0Onpenenenne pabOTHl AIEKTPUYECKOTO TOKA, HIYIIETO
gepe3 pe3nucTop
11 OmnpeneneHue  MOIIHOCTH  BJIEKTPUYECKOTO  TOKA,
BBIJIETISIEMOW HA PE3UCTOPE
12 VccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HJYIIETO 4Yepes3
JIAMIIOYKY, OT HAapsKEHUS Ha Hell
13 Omnpenenenue KI1J[ narpeBatemns
14 VccnenoBanue MarHUTHOTO B3aMMOJIEHCTBUS TOCTOSIHHBIX



MarHuToB
15 HM3yueHue MarHUTHOIO IOJS NOCTOSIHHBIX MarHUTOB IpU
uX 00BETMHEHUH U Pa3/IeIEHUH

16 HccnenoBanue nEHCTBHS JIEKTPUYECKOTO TOKA Ha
MarHUTHYIO CTPEJIKY

17 .OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHIIBI
B3aUMOJICHCTBUS KaTyIIKU C TOKOM M MarHuTa OT CHJIbl TOKa U
HaIpaBJIEHMs TOKA B KaTyIIKe

18 MW3yuenue pelcTBHS MarHUTHOIO IOJSL HA MPOBOJHHK C
TOKOM

19 KoncTpynpoBaHue v u3yuyeHue paboThl JIEKTPOIBUTaTENsA
20 N3smepenne KI1J] anexTpoaBuraTenbHON YCTAaHOBKH
21.01bITHl 10 HCCIENOBAHUIO SIBJICHUS SJIEKTPOMArHUTHON
UHAYKLUMU: HMCCIEJI0BAaHUE W3MEHEHUIN 3HAueHUs U
HalpaBJIEHUs] MHIYKIIMOHHOTO TOKa

9 k1ace

Pa3znes 8. Mexanuueckue siBJeHUs

Mexanndeckoe npwkenue MarepuanbHas Touka Cucrema
orcuéra OTHOCUTENBHOCTh MEXAHMUECKOT0 JIBUXKEHUsI PaBHOMEpHOE
IpsIMOJIMHENHHOEe  BWKeHHMe HepaBHOMepHOE  NpsAMOJIMHENHOE
neuwkeHne CpenHsss W MIHOBEHHas CKOPOCTh Tela  IpH
HEPABHOMEPHOM JIBUKECHHUU

Yckopenue PaBHOYCKOpPEHHOE MPSMOJUHEWHOE JIBUKEHHE
CBoboanoe nagenue OnbIThl [anunes

PaBHOMepHOE nBMKEHME MO OKpykHOCTH [lepnox u yacrtora
obparenus JIuneitHas u yriosas ckopoctu LleHTpocTpeMuTenbHoe
YCKOpPEHHE

IlepBbril 3akoH HbrotroHa Bropoii 3axkon Herorona Tperuit
3akoH Herorona [IpuHiun cyneprio3nnnn cumn

Cuna ynpyroctu 3akoH ['yka Cuna TpeHus: cuia TpeHHUs
CKOJIbYKEHHUSI, CUJIa TPEHUS TIOKOSI, APYTUe BUABI TPEHUS

Cuna TSHKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS Y CKOpEHUE
cBoOonHoro mazaeHus JIpmwxkenue ruiaHer Bokpyr Comnma (MC)

[TepBast kocMuyeckasi ckopocTb HeBecoMOCTh U neperpy3ku
PaBHOBecue MaTepHaIbHOIM TOUKU. AGCOIIOTHO TBEPAOE TEIIO
PaBHOBecre TBEpHOro Tela ¢ 3aKPEIJIEHHOM OCBhIO BpAIICHUS
MowmenT cuisl LlenTp Tsxectu
Nmnynec Tena. M3menenue umnyibca. IMmynbe cuiibl. 3aKoH
coxpaHeHus umnyibsca. PeaktusHoe asmxenue (MC)



Mexanndeckass paboTa ¥ MOIIHOCTh. PaboTa cui TshKecTH,
ynpy- roctd, TpeHus CBs3p sHepruu M padoTsl. [loTeHimanbHas
SHEpPrust  Tena, HOJHATOIO  HAaJ  IOBEPXHOCTBIO  3EMIIM.
[TorennmanbHas 3Heprus CKaTou NpyKUHbI KHHEeTHYecKas dSHeprus
Teopema 0  KUHETHYECKOM HHEPruM  3aKOH  COXpPAHEHUS
MEXaHUYECKOU SHEPTUU

Ilemoncmpayuu

1Hab6monenue MEXaHU4YECKOTO JIBYKCHUS Tena
OTHOCUTEJIBHO Pa3HbIX TEJ OTCUETA

2 CpaBHEHHE TyTEH U TPACKTOPUI JBMKEHHS OJHOTO U TOTO
K€ TeJla OTHOCUTENIBHO PA3HBIX TEN OTCUETA

3.M3Mepenne CKOPOCTH M YCKOPEHHS MPSIMOJIMHEHHOTO
JIBUYKEHUS

4. ViccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOT'O IBUYKEHUS
5.Habmonenne IBMKEHUS Tela M0 OKPYKHOCTH

6.HabnroneHne MexaHWYECKUX SIBJICHUH, MPOUCXOMANINX B

cucreMe orcuéra «Tenexka» npu €€ paBHOMEPHOM U

YCKOPEHHOM JIBU)KEHUH OTHOCHUTENILHO KaOuHeTa (hU3HKH

7.3aBUCUMOCTD YCKOpEHHsI  Tena  OT MaccChl
TeJla W JCUCTBYIOLIEH HA HETO CUJIbI

8.HaOmroieHre paBeHCTBa CUJI IPH B3aMMOJIEHCTBUU TeT

9 M3meHeHue Beca Teja MpH YCKOPEHHOM JBIKEHUH

10 Ilepenaua umimynbca P B3aUMOJEHCTBUN TEI

11 [IpeobpazoBanus 3HEPrUU MPHU B3aUMOJECHCTBUU Te
12 CoxpaHeHne UMITyJIbCca IIPU HEYIPYTOM
B3aUMOJICICTBUH

13 CoxpaHenue wuMITyJIbca TPH aOCOTIOTHO YIPYrOM
B3aUMOJICICTBUH

14 HabnioneHue peakTuBHOTO JBHKEHUS

15 CoxpaHeHne MeXaHHYECKOW BSHEPrUU MpU CBOOOJHOM
najieHuu

16 CoxpaHeHue MeXaHMYECKOH OHEPTUU TPU JIBUKCHUU
TeJIa MO/ ISHCTBUEM MIPY>KUHBI

JlabopamopHvle pabomul u onvimol

1 KoucTpynpoBanue TpakTa A pa3roHa WU JajbHeHIero
PaBHOMEPHOTO JABMKEHUS IIAPHKA HITH TETIEKKH

2 .OnpeneneHre cpemHeld CKOPOCTH CKOJBXKEHUsI OpycKa WIH
JBUKCHUS [TIAPUKA TI0 HAKJIOHHOM MJIOCKOCTH

3 .OmpeneneHrie YCKOpPEHHs Tela MpU PaBHOYCKOPEHHOM



JBIKEHUM IO HAKJIOHHOM TJIOCKOCTH

4 HccrnepnoBaHue 3aBHCUMOCTH IyTH OT BpEMEHH NpHU
PaBHOYCKOPEHHOM JIBI)KEHHHU 0€3 Ha4albHON CKOPOCTH

5 [IlpoBepka THIIOTE3BI: €CIM TMPH PABHOYCKOPEHHOM
JBIKCHUH O€3 HadalbHOMW CKOPOCTH ITyTH OTHOCATCS Kak
psil HEYETHBIX YHUCET, TO COOTBETCTBYIOUIME IPOMEXKYTKH
BPEMEHU OJMHAKOBBI

6 HccnenoBanue 3aBHCUMOCTH CHUJIBI TPEHHS CKOJIBKEHHUS OT
CHJIBI HOPMAJILHOTO JaBJICHHS

7 OmnpenencHrie KOIPQPUIMEHTA TPEHHUS CKOJBXKEHUS 8
Omnpenenenne KECTKOCTH TPYKUHBI

9 .Onpenenenne pabOTBI CWIIBI TPEHHUS IPHU PABHOMEPHOM
JIBMDKCHUH Tella 10 TOPU30HTAIBHON TTOBEPXHOCTH

10 Omnpenenenne pabOTHl CHIIBI YIPYrOCTH TpPU TOIBbEME
rpy3a C HCIHOJB30BAHUEM HEMOJABM)KHOTO U IOJBHKHOTO
0JI0KOB

11 W3ydenue 3aKkoHA COXpAHEHUsI YHEPTHH

Paszaen 9. MexanndecKue KoJ1e0aHUA M BOJHBI

Konebarensnoe paBmwxenne (OCHOBHBIE —XapaKTEPUCTHKH
KosieOaHuil: Tmepuon, dYacToTa, aMIUIUTyAa MareMaTuyeckuid u
NpYXKUHHBIN MasTHUKYU [IpeBpaliieHue sHepruu npu kojaedaTenbHOM
JBYKCHUN

3aryxaromue  KoineOaHus — BblHyX7aeHHble — KoyieOaHUS
Pe3onanc Mexannueckue BoJIHBI CBOICTBA MEXaHMYECKUX BOJH
[IpononbHbEIE M MoONEpedHbIe BOJIHBI J[IMHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHuss MexaHudyeckue BOJIHBI B TBEPAOM  TeEIE,
ceiicmuueckue BosHb! (MC)

3Byk I'pomkocTh 3Byka M BeIcOTa TOHa OTpakeHHE 3BYyKa
Wudpa3Byk U yabTpa3ByK

Jlemoncmpayuu

1 HaOmronenune koaebaHui Te N0 IEHCTBUEM CHJIBI TSHKECTH

Y CWJIBI YIIPYTOCTH

2 HabGmonenne konebaHuil Tpy3a Ha HATH U Ha MPYKHHE

3 HalOmoaeHne BeIHYX/IEHHBIX KOJIeOaHUH U pe3oHaHca

4 PacnpocTpaHeHHE NMPOJOJIBHBIX U TOMEPEUHBIX BOJIH (Ha

MOJEJIN)

5 HabmroieHre 3aBUCMOCTH BBICOTHI 3BYKa OT 4aCTOTHI

6 AKycTHYECKHUIl pe30HaHC



JlabopamopHule pabomul u onvimol

1 Omnpenenenne 4acTOTBl M  TepHoja  KoyieOaHWi
MaTeMaTHYECKOr0 MasiTHUKA

2 .OmnpeneneHre 4acToThl ¥ TIeproa KojieOaHui py>KHHHOTO
MasTHHUKA

3 .MccnemoBanue  3aBUCMMOCTH  IIepHOJa  KOJEOaHMA
MOJIBEIICHHOTO K HUTH Tpy3a OT JJIUHBI HUTH

4 HccnenoBaHue  3aBUCMMOCTH — TepHoja  KojeOaHMiA
NPY>KHHHOTO MasiTHUKA OT MacChl Ipy3a

5 .IlpoBepka HE3aBUCUMOCTH TMepuoAa KoJjieOaHWil Tpy3a,
MOJIBEIIICHHOTO K HUTH, OT MacChl Ipy3a

6 OneITbl, JEMOHCTPUPYIOUIME  3aBUCUMOCTh  IEpHOJA
KOJICOaHW TMPYKUHHOTO MAasTHUKA OT MacChl TIpy3a u
KECTKOCTU TPYKUHBI
7 W3mepenue yckoOpeHHs: CBOOOAHOTO MaeHuUs

Pazgen 10. DiekTpoMarHuTHOe 1MoJie M 3JIeKTPOMATHUTHDIE
BOJIHBI

DNEeKTpOMarHuTHOE  MOJ€  DJIEKTPOMArHUTHBIE  BOJIHBI
CgoiicTBa deKTpoMarHUTHRIX BOdH [llkama smeKTpOMarHUTHBIX
BOJIH Mcrosib30BaHKe 3JIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBSI3U
DneKTpoMarHuTHas npupoga cBerta CKOpocTh  CBeTa
BonnoBkle cBOlCTBaA cBETa

Llemoncmpayuu
1 CgoiicTBa 37€KTPOMarHUTHBIX BOJIH
2 BoHOBBIE CBOMCTBA CBETA

Jlabopamopuvie pabomul u onvimol
1 UzyueHne CBOICTB 3JEKTPOMArHUTHBIX BOJH C ITOMOIIBIO
MOOWIJIBHOTO Tese(hoHa

Pazgen 11. CBeroBble siBIeHUS

JlyueBasg Mopenb cBera Mcrounmku cera IIpsmonuneitHoe
pacnpoctpanenue cBera 3arMmeHuss ConnHua u Jlyner OtpaxkeHue
ceera [Inockoe 3epkaiio 3aKOH OTpaKEHUS CBETa

IIpenomnenune cBera. 3akoH npenoMieHus cBera. llomHoe
BHYTpEHHEE  OTpakeHMEe  cBera. lcmonb3oBaHMe — IOJHOTO



BHYTPEHHETO OTPaKEHHsI B ONITUYECKUX CBETOBOJIAX.
Jlunza. Xoxa goyueit B smH3e. OnTuyeckas —cucTeMa
¢dotoanmapara, Mukpockona u Teneckona (MC). ['ma3 kak
onThyeckas cucrema. bim3opykocTs U 1abHO30PKOCTb.
Paznoxenune Oenoro ceera B crmekrp. OmbiTel HbroTOHA.
CrnoxxeHue CrieKTpaibHBIX 1IBETOB. Jlucmepcusi ceera.
Ilemoncmpayuu
1. IlpsimonuHeNHOE paclpoCTPaHEHUE CBETA.
2. OTpaxeHHe CBETA.
3. [omyuenue u300pakeHUl B IJIOCKOM, BOTHYTOM M
BBIITYKJIOM 3€pKajax.
[Ipenomnenue caera.
OnTHueckuii CBETOBO/.
Xox ydel B cCOOMpArOIIe TUH3E.
XO0J ny4yer B pacCEUBAOLIECH JIMH3E.
[Tonyuenue u300pakeHU ¢ TOMOIIBIO JIUH3.
[Mpunuun neiictBus QoToarnmapara, MUKPOCKONA H
TEJIECKOIIa.
10.Mopuenb riiasa.
11.Paznoxenue 0emoro cBeTa B CIEKTP.
12.TTonyuenne Oenoro cBeTa MpH CIOKEHUM CBETa
Pa3HBIX I[BETOB.

© oo N o~

JlabopamopHvie pabomul u onvimol

1. UccnenoBanue 3aBUCHUMOCTH ~ yIjla  OTPa)KeHMS
CBETOBOTO JTy4a OT yIJia TaJICHHS.

2. M3y4yeHne XapakTepuCTHK M300pakeHHs Mpeamera B
TUTOCKOM 3epKaJe.

3. HccnenoBanue 3aBUCHMOCTH  yIJIa TPEeTOMJICHUs
CBETOBOTO JTyda OT yIJia MaJIeHHus Ha TPAHUIIe «BO3IyX—
CTEKJION.

4. Tlonydyenue un300pakeHUH C TIOMOLIBIO coOuparoen
JIUH3BL.

5. Ompenenenne (HOKYCHOTO PACCTOSHUS W ONTHYECKON
CHJIBI COOMPAIOIIEH JIMH3BI.

6. OmBITHI IO Pa3I0KEHUIO OEIOTO CBETa B CIEKT.

7. OmpITBl 1O BOCIPHUATUIO [IBETAa MPEIMETOB IPHU HX
HaOJIIOICHUH Yepe3 I[BETOBBIC (PHIIBTPHI.

Pasznea 12. KBaHTOBBIE IBJICHUSA



OmnbiTel Pesepdopna u mmanerapuas monens atoma. Mojenb
atoma bopa. Mcmyckanue u morjoileHue cBera aToMOM. KBaHTHI.
JIuHevarbie CIeKTPHI.

PagnoaktuBHOCTE. Anb(da-, Oera- W ramma-u3IydeHHs.
Crpoenue aromHoro sapa. HyknoHHass Monenb aTOMHOTO sjpa.
N3otomsl.

PannoaktuBHble  mpeBpamenus. Ilepmon  momypacnana
aTOMHBIX SI7IEP.

SAnepHble peakuuHu. 3aKOHbl COXPAHEHUs 3apsA0BOrO H
MacCOBOI'O 4Mcel. DHEPrus CBA3M aTOMHBIX sjep. CBsi3p mMacchl U
sHepruu. Peakuuu cuHTte3a u aeneHus saep. VICTOYHMKM 3Hepruu
Comnnna u 38631 (MC).

SAnepHas sHepreruka. J[eMcTBUS pagMOAaKTUBHBIX M3JIyYCHUN
Ha xuBble oprann3msl (MC).

Jlemoncmpayuu

1.CrexTpbl U3J1y4€HUs U HOTJIOIIEHUSI.

2.CreKTpsbl pa3InyHbIX Ta30B.

3.Crektp BogOpO/IA.

4 Habmroenue TpekoB B kamepe Buibcona.

5. Pabora cuérunka HOHM3UPYIOIINX H3ITy4YSHHH.

6.Perucrpanyss  M3MydeHHs ~ OPUPOAHBIX MHUHEPAIOB U

MPOAYKTOB.

JlabopamopHvie pabomul u onvimol
1.HaGnroieHue CIIONIHBIX M JIMHEHUYaThIX CIIEKTPOB M3IIydye
HUSL.
2.MccnenoBanue TPEKOB: U3MEPEHUE SHEPTUH YaCTUIIbI
110 TOPMO3HOMY MYTH (110 oTorpadusim).
3. W3mepenne paguoakTUBHOTO (oHa.
4, IoBTOPUTEILHO-0000 1A
MOIY.J1b

[ToBTOpHUTENHHO-0000IIAOIINN  MOIYIb TpeNHA3HAYEH IS
CUCTeMAaTHU3allui U 0000IIEeHUs TPEIMETHOTO COJIEP)KaHUS U OIbITa
NEeSTENHHOCTH, TPHOOPETEHHOTO TPU U3YYCHHH BCETO Kypca (U3HUKH,
a Takxke i MOAroTOBKM K OCHOBHOMY TrOCYJapCTBEHHOMY 3K-
3aMeHy 1o (u3uKe Il 00yJaromuxcsi, BHIOPABIIUX 3TOT YYEOHBIN
MpEeMET.

I[Ipy wu3ydeHMH JAHHOTO  MOJYJS  PEATU3YIOTCS |

CUCTEMATU3UPYIOTCS BUIBl JEATEIHHOCTH, HA OCHOBE KOTOPBIX
o0ecrieunBaeTcsl JOCTM)KEHHE TMPEIMETHBIX U MeTallpeIMEeTHBIX



TJIAaHUPYEMBIX pe3yIbTaTOB 00yJeHwus, dbopmupyercs
€CTECTBEHHO-HAay4YHasl TPaMOTHOCTh: OCBOCHHME HAyYHBIX METOJIOB
WCCIIEI0OBAHUS SBJICHUN NPUPOABI U TEXHUKHU, OBJIAJICHUE YMEHUSIMHU
OOBSCHATHh (DU3MUYECKUE SIBIICHUS, MPUMEHSS IMOJIyYCHHBIC 3HAHUS,
pemarb 3a/1a4, B TOM YMCJIE KAUECTBEHHBIE U HKCIIEPUMEHTAIIbHBIE.
[IpyHIMOMANBHO  JEATENBHOCTHBIA ~ XapakTep  JIaHHOIO
paszena peanu3yeTrcss 3a CYET TOrO, YTO Y4YallUecs BBIIOJIHSIOT
3a/laHds, B KOTOPBIX UM TpeJJiaraercs: Ha OCHOBE IOJIYYEHHBIX
3HAHUU pacro3HaBaTh U HAYYHO OOBICHSITH (DU3MUYECKHUE SIBICHUS B
OKPY’KAIOLIEH MPUPOAE U TOBCETHEBHOM KU3HU;

UCIOJIb30BaTh HAYYHbIE METO/bI HCCIEA0BAaHUSI (PU3NIECKUX
SIBJICHUM, B TOM 4YHCJIE i1 MPOBEPKU THUIIOTE3 M TOJYyUYCHUS
TEOPETUUYECKHUX BBIBOJIOB;

OOBACHSTH HAYYHBIE OCHOBBI HAOO0JIEE BAXKHBIX JTOCTUKEHUI
COBPEMEHHBIX TEXHOJIOTUH, Harpumep, MIPaKTUYECKOTO
WCIIOJIb30BAHUS PA3JIMUYHBIX MCTOYHUKOB YHEPTUM HA OCHOBE 3aKOHA
MIPEBPAILECHUS U COXPAHEHUSI BCEX U3BECTHBIX BUOB SHEPIUH.

Kaxgas w3  TeM  JgaHHOro  pasjena  BKJIIOYAeT
AKCIIEPUMEHTAILHOE  HCCIEeI0OBaHHEe O0000INAoIEero XapakTepa.
Paznen 3aBepmiaercss mpoBeIeHHEM TUArHOCTUYECKOW M OLEHOYHOM
paboThI 32 KypC OCHOBHOM IITKOJIHI.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA
YUYEBHOI'O NPEIMETA «®PU3UKA» HA YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA30OBAHUSA
N3yuenue yuebHOro mpeamera «®Pu3UKa» Ha YpPOBHE OCHOBHOIO
obmero  oOpa3zoBaHMsl  JIOJDKHO  OO€cleYMBaTh  JTOCTHIKEHHE
CIICAYIOIIUX JIMYHOCTHBIX, METANpEeIMETHbIX U  IMPEIMETHBIX
00pazoBaTeIbHbIX PE3yJIbTATOB.

JUYHOCTHBIE PE3YJ/IbTATHI

llampuomuueckoe éocnumanue:

—IIPOSIBJIGHUE MHTEpeca K HCTOPUU U COBPEMEHHOMY
COCTOSTHHIO POCCHICKOH (pr3nyeckoil HayKu;

—IIEHHOCTHOE OTHOIIEHUE K JOCTMKEHHSIM POCCHHCKUX
YU€HBIX (PU3HUKOB.

I padicoanckoe u 0yxo8HO-HpaAGCMEEHHOE B0CRUMAHUE:

—TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJICHUH
OOIIIECTBEHHO- 3HAYMMbIX M 3TUYECKUX HpPOOJEM, CBSA3aHHBIX C
MPAaKTUIECKUM MMPUMEHEHUEM JTOCTH)KEHUH (DU3UKH;

—O0CO3HaHWE BAXHOCTU MOPAJIBHO-3THUECKHX HPUHIIMIIOB B
JIESITETbHOCTH YYEHOTO.

Dcmemuueckoe gocnumanue:

—BOCTIPUATHE ICTETUUECKUX KauyecTB (U3MUECKON HAYKH: €€
TapMOHUYHOT'O TIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH.

LleHHOCTH HAYYHOTO TIO3HAHUSI:

—OCO3HaHHWE LIEHHOCTH (HU3MUECKOW HAayKM KaK MOIIHOTO
WHCTPYMEHTa TIO3HAHHWSI MHpPA, OCHOBBI pa3BUTHS TEXHOJIOTHH,
BAYKHEN- IIEW COCTaBIIAIOLIEN KYJIBTYPBI;

—pa3BUTHE HAYYHOH JIOOO3HATETBHOCTH, WHTEpeca K
HCCIIE/IOBATENbCKOM JIeSTEIbHOCTH.

dopmupoBaHHe KYIBTYphl 3I0POBbS H AMOIMOHAIHLHOTO
Onaromnonyyus:

—OCO3HaHHE LIEHHOCTH Oe3omacHoro obpaza JKU3HU B
COBPEMEHHOM  TEXHOJIOTHYECKOM  MHUpPE, B@KHOCTH  IPaBHJI
0e3omacHOro TOBEIEHHWS Ha TPAHCIOPTE, HaA JOporax, ¢
AJIEKTPUYECKUM M TEIJIOBBIM OOOpYAOBaHMEM B JOMAIIHUX
YCIIOBHSX;

—Cc(hOpPMHUPOBAHHOCTh ~ HaBBIKA  pe(ieKcuH, MpU3HaHUE
CBOETO MpaBa Ha OUIMOKY U TaKOI'0 5Ke IpaBa y Ipyroro 4ejaoBeKa.




Tpyoosoe socnumanue:

—AaKTHUBHOE y4YacTHE B pEIIEHUH TNPaKTUYECKUX 3adad (B
pamMKax CeMbH, UIKOJIbI, TOpoja, Kpas) TEXHOJIOTUYECKOH U
COLIMATbHON HANpaBIEHHOCTH, TPEOYIOIIMX B TOM YHCIE U
(bU3NUECKUX 3HAHUH;

—MWHTEepeC K MPAKTUYECKOMY H3YUEHHUIO Mpodeccui,
CBSI3aHHBIX C (PU3HUKOM.

Okonoeuueckoe gocnumanue:

—OpHUCHTAIMsI Ha MpUMEHEHHWEe (PHU3MUYECKUX 3HAHUN I
pelieHus 3a7ad B 00JIACTH OKPYXKAroIIEeW Cpelbl, IJIAHUPOBAHUS
MOCTYNIKOB ¥ OLIGHKM HMX BO3MOXXHBIX IOCIEACTBUNA IS
OKPYKarOILIEH CPEeJIbl;

—OCO3HaHHE TJO00AJIBHOTO  XapakTepa  SKOJIOTMYECKUX
po0JIeM U TIyTeH MX pPeIIeHUs.

Aoanmayus  obyuarowe2ocs K USMEHAIOWUMCA  VCI08UAM
COYUATILHOU U NPUPOOHOU CPeObl.

—T0TPpeOHOCT, BO B3aUMOJCWUCTBUU TIPU  BBIIOJHEHUH
UCCIICIOBAaHUH M TMPOEKTOB  (DM3MYECKOH  HampaBICHHOCTH,
OTKPBITOCTH OTBITY U 3HAHUSM JAPYTHUX;

—TIOBBIILIEHUE YpPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3
MPAKTHYECKYIO 1eATEIbHOCTh;

—TIOTPeOHOCT, B (OPMHUPOBAHHM HOBBIX 3HAHHUM, B TOM
yuciae (GopMyaupoBaTh WM, MOHATHS, THUIMOTE3bl O (U3HMUECKHX
00bEKTaX U SABJICHUSIX;

—OCO3HaHHe  JAePUIUTOB  COOCTBEHHBIX  3HAHUM WU
KOMIIETEHTHOCTEN B 001acTh (PU3HKH;

—IUTaHUPOBAHUE CBOETO Pa3BUTUSI B NMPHOOPETEHUM HOBBIX
(bu3NYeCKUX 3HaHUM;

—CTpeMJIEHHE aHAJU3UPOBAaTh M BBISBIATH B3aUMOCBS3H
MPHUPO/IBI, OOILIECTBA U SKOHOMUKH, B TOM YHUCJIE C UCIIOJIb30BAHUEM
(bu3nUecKuX 3HAHUH;

—OIIeHKa CBOMX JEUCTBMH ¢ y4E€TOM BJIUSHUS Ha
OKpYXKaIoIIyI0 Cpely, BO3SMOXKHBIX ITTOOAIBHBIX MTOCIIEICTBUH.

METAIIPE/IMETHBIE PE3Y/IBTATHI
Yuusepcanvnvie noznasamenvhvie oelicmeaus
ba3oBrle Jornyeckue IENCTBUS:




—BBIABIATh M XapaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKU
00BEKTOB (SIBICHUN);

—YyCTaHABIIMBATh CYIIECTBEHHBIA MPHU3HAK KiIAacCH(UKALUY,
OCHOBaHUS JUIsl 0000IIEHNUS U CPaBHEHMS,

—BBIABIATH  3aKOHOMEPHOCTM U NPOTUBOPEYUS B
paccMaTpuBaeMbIX (hakTax, JaHHBIX U HAOJIIOAEHUSX, OTHOCAIIUXCS
K (PU3NYECKUM SIBIICHHSM;

—BBISBIIATh NPUYNHHO-CIEICTBEHHbIE CBA3U NPU HU3YUEHHU
¢u3uuecKkux SABICHUH H  MPOIECCOB; JelaThb  BBIBOJBI  C
UCIOJIb30BAaHUEM JEAYKTUBHBIX M HMHIYKTHBHBIX YMO3aKIHOUEHUH,
BBIJIBUT'aTh TUIOTE3bl O B3AUMOCBA3AX (PU3MUECKUX BEJINYMH;

—CaMOCTOSITEJIbHO BBIOMpATh CIOCOO pelIeHus: y4eOHOM
¢du3nyeckoi 3aaun (CpaBHEHHE HECKOJIBKMX BapUaHTOB pEILEHMs,
BbIOOp Hambojee MOAXOMANIET0 C yYETOM  CaMOCTOSATEIHLHO
BBIJICJICHHBIX KPUTEPUEB).

basoBble Hccie1oBaTeabcKue 1eHCTBUS:

—MWCNOJNb30BaTh ~ BONPOCHl  Kak  MCCIEJOBATENIbCKUI
UHCTPYMEHT IIO3HAHMUSI;

—IIPOBOJUTH 110 CaMOCTOATEIBHO COCTaBICHHOMY IUIaHY
OTMBIT, HECIOXKHBIA  (U3UUYECKUH OSKCIIEPUMEHT, HeOOobIIoe
uccleioBaHrue (PU3MUECKOro SIBIEHUS;

—OILIEHUBaTh ~HAa  NPUMEHUMOCTb M  JIOCTOBEPHOCTb
MHPOpPMALIMIO, TOJYYEHHYIO B  XOJ€  HCCIEIOBaHUSA  WIH
AKCIIEPUMEHTA;

—CaMOCTOSTENIbHO (POPMYIUPOBaTh OOOOIIEHUS U BBIBOJIBI
10 pe3yJIbTaTaM MPOBEAEHHOTO HAOIIOAEHUS, ONIBITA, UCCIIEJOBAHMUS;

—IIpOTHO3UPOBAaTh ~ BO3MOXHOE  JAJbHEHIEE  pa3BUTHE
($u3NYECKUX MPOIIECCOB, a TAKXKE BBIABUIATh MPEAINOJIOKEHUS 00 UX
Pa3BUTUH B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pa6ora c undopmanmeii:

—TIIPUMEHSTH Pa3IMYHbIE METOJbI, HUHCTPYMEHTHI U 3aIIPOCHI
IpyU TIOMCKE W O0TOOpe HHPOpMAMM WIM JaHHBIX C Y4ETOM
MpeJIOKEHHON yueOHOoW (hrU3HUecKoil 3a1a4m;

—aHaJIU3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH
MH(POPMALIUIO Pa3IMYHBIX BUIOB U (POPM IpeacTaBICHUS;

—CaMOCTOSITEJIbHO ~ BBIOMpPAaTh  ONTHUMAJIbHYIO  (opmy
npezcTaBiIeHus] HHQOpMAIUU U WLTIOCTPUPOBATH pellaeMble 3a/1a41




HECJIOKHBIMH CXE€MaMH, IHarpaMMaMd, WHOH TpaduKkod M HX
KOMOWHAIMSIMH.

Yuueepcanvnvle kommynukamuenvle oeicmeus

O6urenue:

—B Xo0j€ O00CyXJAeHHs y4eOHOro marepuasia, pe3yJIbTaToB
71ab0paTOpHBIX pabOT U MPOEKTOB 33/1aBaTh BOIPOCHI MO CYIIECTBY
00CyXJ1TaeMOi1 TeMbl M BBICKA3bIBaTh MJICH, HAIICJICHHBIC HA PEIICHHE
3aJlaud U NoJiep KaHre OJaroxenareaIbHOCTH OOIIECHUS;

—CONOCTAaBJISITh CBOU CYXIECHHMS C CYXKICHUSMHU JApPYrUX
YYaCTHUKOB JMajiora, OOHApYXHBAaTh pa3MdlMe M  CXOJCTBO
MTO3HITNH;

—BBIpaXKaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX U MUCHMEHHBIX
TEKCTax;

—IyOJUYHO MPEJICTaBIATh  PE3YJIbTaThl  BBINOJIHEHHOTO
(bu3MYECKOTO OMbITA (IKCIIEPUMEHTA, UCCIIEIOBAHMSI, TPOEKTA).

CoBMecTHas 1eATENbHOCTD (COTPYIHUYECTBO):

—TIOHUMAaTh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW H
VH/IMBUAYAbHONH PaOOThI MPH PEHICHUH KOHKPETHOW (PH3MUYECKOMH
po0JIEMBI;

—TpPUHUMATD e COBMECTHOM NeSITENIbHOCTH,
OpraHN30BbIBaTh JAECHUCTBUSA 110 €€ JOCTH)KEHUIO: paclpeaeisaTh POy,
00CyX/1aTh MPOIIECCHI U PE3YJIbTAaThl COBMECTHON pabOThI; 00001I1aTh
MHEHHUS HECKOJIBKHX JTHOJEH;

—BBIINIOJIHATH CBOIO 4YacTh pabOThI, 1OCTUTasi KaYECTBEHHOTO
pe3ynbTara 1o CBOEMY HallpaBJICHUIO U KOOPIAUHUPYS CBOU JIEUCTBHS
C IpYIrMMH YI€HaMU KOMaH/Ibl;

—OIIEHUBAaTh KayeCTBO CBOETO BKJIAJa B OOIIMH MPOIYKT IO
KpUTEPUSM, CaMOCTOSITENIbHO C(HOPMYIUPOBAHHBIM yYaCTHUKAMHU
B3alMOJEHUCTBUS.

Yuueepcanvnule pecynsaimusnule oeticmeus

Camoopranuzanus:

—BBISBJIATH TPOOJIEMBI B )KM3HEHHBIX U YICOHBIX CHUTYAIUSX,
TpeOYIOMIMX IS pelieHus (PU3NUecKuX 3HAHUIA;

—OpHUEHTUPOBATBCA B PA3JIMYHBIX MOAXOAAX TPHHSITHI
pemieHnit  (MHOUBUIYalbHOE, TMPUHATUE PELIEHUsT B TpyIMIE,
MPUHATHE PELICHUN TPYMIOo);

—CaMOCTOSITEIBHO ~ COCTaBJISITh ~ aJNTOPUTM  PEIICHUS




(bu3nyecKol 3a1a41 WK TJIaHA UCCIICIOBAHUS C YIETOM HMEIOIIUXCS
pECypcoB U  COOCTBEHHBIX BO3MOXKHOCTEW, apryMEeHTHUpPOBaTh
IIpeIaracMble BApUAHTBI PELLICHU;

—J1enath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CamokoHTpoab (pedaekcus):

—JlaBaTh a/ICKBaTHYIO OLIEHKY CUTYallUHd W MpejJiarath IUiaH
€€ U3MCHCHMSI,

—OOBSACHATh  MPUYUHBI  JOCTHKEHHS  (HEHOCTHIKEHUS)
pe3yabTaTOB  JEATENLHOCTH, JaBaTh OICHKY MPHOOPETEHHOMY
OTIBITY;

—BHOCUTH KOPPEKTUBBI B JIEATEIBHOCTH (B TOM YHCIIE B XOJ
BBITIOJTHCHUS (PU3NYCCKOTO MCCIICOBAHUS WM TPOCKTa) HAa OCHOBE
HOBBIX OOCTOSITENBCTB, M3MEHHUBIIHUXCS CUTYaIUil, YCTAHOBIIEHHBIX
OIMOOK, BO3HUKIIUX TPYAHOCTEH;

—OIICHUBATh COOTBETCTBHUE PE3YNbTaTa LIETH U YCIOBUSIM.

OMOIMOHATBHBIN HHTEIUICKT:

—CTaBUTh ce0s1 Ha MECTO JPYroro 4elioBeKa B X0JIe CIIopa WiH
JTUCKYCCUU HA HAYYHYIO TEMy, IMOHHUMAaTh MOTHBBI, HAMEPEHUS U
JIOTUKY JIPYTOTO.

IIpuusgTue ceds U Ipyrux:

—TpU3HaBaTh CBOE TMPaBO Ha OMKMOKY MNpU pelIeHUH
(bu3MYECKUX 33729 WK B YTBEPXKICHUSAX HA HAYYHBIC TEMBl U TaKOE
e MPaBo JPyroro.

NPEIMETHBIE PE3YJIbTATbBI

7 Kaacc

[IpenMeTrHble pe3ynbTaThl Ha 0a30BOM YpPOBHE TOJIKHBI
oTpaxaTh CHOPMUPOBAHHOCTH Y OO YUAIOIINXCSI YMEHUINA:

—MWCIIONIb30BaTh MOHATHS: (U3NYECKHE U XUMHUYECKUE
SIBJICHUSI; HAOJIOJICHUE, YKCIIEPUMEHT, MOJICb, THIIOTE3a; CIUHHIIBI
(Gu3NYECKUX BEJIMYMH; aTOM, MOJIEKYJa, arperaTHbIe COCTOSHHS
BemecTBa (TBEpAOE, OHKHAKOE, Ta3000pa3HOE); MEXaHWYECKOe
JBWOKEHHE  (paBHOMEPHOE, HEPaBHOMEPHOE, MPSIMOJIMHEHHOE),
TPacKTOpHsI, PAaBHOACHUCTBYIOIIAs cwi, jaedopmanus (ynpyras,
rIacTudeckasi), HeBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

—paznuuath sBieHUA (aAuddy3us; TEIIoBOe IBUKEHHE
YacTUI[ BEIIECTBA; pPABHOMEPHOE JBI)KCHHE; HEpaBHOMEPHOE



JBIDKEHHE; MHEPLIMS; B3aUMOACHCTBHE TEJl; pABHOBECHE TBEP/BIX TEIl
C 3aKpeIUIEHHOM OChI0 BpALIEHHUS; Iepenada AaBIeHUs TBEPIbIMU
TEeJIaMH, XKHUJIKOCTSMHU M ra3aMH; aTMoc()epHOE TaBIICHHE; IUIaBaHUE
TeJ; TNPEBpAIIEHUs] MEXAaHUYECKOH HHEpPruu) IO OIHUCAHUIO HUX
XapaKTepPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIINX
JTaHHOE (PU3UYECKOE SIBICHUE;

—pacro3HaBaTh  NPOSIBICHHE  H3YYEHHBIX  (PU3MUECKHUX
SBJICHUI B OKPY’KAIOLIEM MHUDE, B TOM yHciie GU3MUECKHUE SBJICHUS B
IIPU- POJIe: IPUMEPHI ABMKEHUS C PA3IMYHBIMU CKOPOCTSIMU B )KUBOU
U HEXHBOU MPUpOJIe; NeWCTBUE CHIIbI TPEHHUS B TIPUPOJIC U TEXHUKE;
BIIMSIHME aTMOC(EpPHOro JaBlIE€HUS Ha >KMBOIM OpraHu3M; IUIaBaHHE
PBIO; pBIYAry B TEJIE YEIOBEKA; MPH STOM MEPEBOAUTH MPAKTHUECKYIO
3ajjayy B Y4eOHYI0, BBIIEIATH CYIIECTBEHHbIE CBOMCTBA/IIPU3HAKU
(bu3nUeCKuX SBJICHUH;

—OIUCBHIBATh W3YyYEHHbIC CBOWCTBA Tl M (PU3MUECKHE
SBIICHUSA, WCIONB3yd (U3MYECKHe BEMUYMHBI (Macca, OO0BEM,
IUIOTHOCTh BEILECTBA, BPEMsl, IyTb, CKOPOCTb, CPEAHSAS CKOPOCTb,
CHUJIa yHPYrOCTH, CHJIAa TSDKECTH, BEC Teja, CHJIa TPEHHs, JaBJICHUE
(TBépmoro  Teyna, OKUAKOCTH, Tra3a), BbITAIKUBAIOLIAs CUJIA,
MeXaHW4YecKas paboTa, MOIIHOCTh, IUIEYO CHIIBI, MOMEHT CHIIBI,
KO3(P(PUIIMEHT TMOJIE3HOTO JEeHCTBUS MEXaHU3MOB, KMHETHYeCKas U
MOTEHIMANTbHAs JHEPTHUs); TPU ONMHCAHUHM TPABHIFHO TPAKTOBATh
(Gu3nUecKuil CMBICT HCIOJIB3YEMbIX BEIWYMH, UX OOO3HAuYeHUS WU
eIMHUIBI (PU3UUECKUX BEIWYHH, HAXOAUTH (DOPMYITBI, CBSI3BIBAIOIINE
JaHHYIO0 (DU3NYECKYI0 BEJIMYMHY C JIPYTMMHU BEJIMYMHAMHU, CTPOUTH
rpaduKy H3y9eHHBIX 3aBUCUMOCTEN (PM3NIECKUX BEITHYHH;

—XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKUE SIBJICHUS H
IPOLIECCH, WCHONB3Ysl MpaBWIA CIOKEHHA CHI (BIOJIb OJHOM
IIPSIMOIA),

3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, INpPaBHIIO
paBHOBecHs pblyara (0J10Ka), «30J0TO€ MPABUIO» MEXAHUKHU, 3aKOH
CO- XpaHEHUSI MEXaHUYECKOW SHEPTHH; TIPH STOM J]aBaTh CIOBECHYIO
(GopMyNIHpPOBKY 3aKOHa U 3alMChIBaTh €ro MaTeMaTHYecKoe
BBIpa)KECHUE;

—O0OBSCHATh (U3NYECKUE SBICHMS, MPOLECCHl M CBOMCTBA
TEJI, B TOM 4YHCIE H B KOHTEKCTE CHTYyalllii MPAKTHKO -
OPHEHTHUPOBAHHOTO XapaKTepa: BBIBIATH PUUYNHHO-CIIECTBEHHbIE



CBSI3U, CTPOUTH O0BSCHEHNE U3 1—2 JTIOTHYECKUX IIaroB ¢ OMOpoii Ha
1—2 wu3ydeHHBIX CBOMCTBA (U3MUECKHUX SBICHHUH, (U3HMUESCKHX
3aKOHA WJIM 3aKOHOMEPHOCTH;

—pemwmarb pacuéTHbele 3agaud B 1—2 neicTBUsA, UCHIONB3Ys
3aKOHBl M (OPMYIIBI, CBS3BIBAIOIIUE (PU3MUYECKHE BEIMYHMHBI: Ha
OCHOBE aHajJM3a YCJIOBHS 3aJauyd 3allMCBhIBATH KPATKOE YCIIOBUE,
MOJCTABIATh (PU3MUECKUE BEIUYMHBI B (DOPMYJIBI U TPOBOAMTH
pacu€Tbl, HAXOAWUTh CIIPAaBOYHbIE [aHHbIE, HEOOXOJUMBbIE IS
pelieHuss  3a1a4, OLEHMBATb  PEAIMCTUYHOCTb  IOJYyYEHHOH
(U3UYECKOI BETTMYMHBI,

—pacrno3HaBaTh NPOOIEMbl, KOTOPbIE MOXXHO PEIIUTh IPH
MOMOIIM  (U3NYECKUX METOJOB; B OINHCAHUM HCCIIEIOBAHUS
BBIJICJIATh IIPOBEpPsEMOE IPENONIOKEHHE (TUIIOTe3Y), pa3indarh U
UHTEPIPETUPOBATh TOJIYYEHHBIM pe3ysibTaT, HaXOAWUTh OIIMOKHU B
XOJI€ OIIBITA, JI€aTh BBIBOJBI 110 €T0 pE3yJIbTaTaM;

—IIPOBOJIUTD OTIBITHI 110 HAOIIOACHUIO (PU3UUECKUX SBICHUM
WK (PU3MYECKUX CBOWUCTB Tell: (POPMYIUPOBAThH IPOBEPSIEMbIE MPeJ-
I10JIO’KEHUS, cobuparb  YCTaHOBKY U3  MPEAJIOKEHHOrO
000pyA0BaHMs, 3aIIMCHIBATE X0 ONbITa U (OPMYIUPOBATH BHIBObI;

—BBINIOJIHATh TPSIMbIE U3MEPEHUS PACCTOSHUS, BpPEMEHH,
Macchl Tena, 00bEMa, CHUJIBI M TEMIIEpPaTypbl C HCIHOJIb30BaHHEM
aQHAJIOTOBBIX M IMQPOBBIX MPUOOPOB; 3alMChIBaTh MOKA3aHUS
npuboOpoB €  y4ETOM  33/JaHHOM  aOCOJIIOTHOW  MOTPElIHOCTH
U3MEPECHUN;

—TIIpOBOJUTH HCCIIEJOBAHNE 3aBHCHUMOCTH OJTHOM
¢u3nyecko BEIMYMHBI OT JAPYrol C HCIOJIb30BAHUEM TPSAMBIX
M3MEpEeHU (3aBUCUMOCTH IMYTH PAaBHOMEPHO JIBMXKYILETOCs Teja OT
BPEMEHHU JIBMKEHUS TeJa; CHJIbI TPEHUS CKOJBXKEHHUS OT Beca Telna,
KayecTBa 0OpabOTKM IOBEPXHOCTEH Tel M HE3aBUCHUMOCTH CHIIBI
TPEHHsS] OT IUIOIIAJN CONPUKOCHOBEHHUS TEN;, CHUJIbl YNPYrocTd OT
YUIMHEHHUsI TIPY)KUHBI; BBITAJKUBAIOIIEH CHIBI OT 00BEMa
MOTPY’KEHHOM 4YacTH Tejla W OT IUIOTHOCTH JKMJIKOCTH, €€
HE3aBUCUMOCTH OT IUJIOTHOCTH Tela, OT TIIIyOMHBI, Ha KOTOPYIO
MOTPYKEHO TeJl0; YCJIOBHM IUIaBaHMs TeJ, YCJIOBUH pPaBHOBECHS
pelyara U OJIOKOB); YYacTBOBAaTh B IUIAHUPOBAHUU Y4eOHOTO
UCCIIEIOBaHUSA, COOMpaTh YCTAaHOBKY W BBINOJHITh W3MEPEHUS,
clefys NpPeUIOKEHHOMY  IUIaHy, (UKCHpPOBATh  Pe3ybTaThl



MOJYYeHHOW  3aBUCHUMOCTH  (PU3MYECKMX  BEJIMYMH B  BUJE
NpEeUIOKEHHBIX Ta0nmull U TrpaQuKoB, JAeiaThb BBIBOABI 110
pe3yibTaTaM UCCIeIOBaHHUS;

—IIPOBOJUTh KOCBEHHbIC H3MEpEHUs (U3NYECKUX BEIUYNH
(MIOTHOCTH BEIIECTBA XKUJIKOCTH W TBEPAOTO TeNa; CHia TPEHHUS
CKOJIKCHMSI,  JaBJICHHWE  BO3/AyXa;  BHITAIKMBAIOIIAs  CHIIA,
JCHCTBYIOIIAasi HAa TOTPYXEHHOE B KHUJAKOCTh TeNo; KO3 UIIUEHT
MOJIE3HOTO AEMCTBUS MIPOCTHIX MEXaHU3MOB), CJeys MPEAJI0KEHHON
MHCTPYKLIUH: OpU  BBIOJIHEHUH  W3MEPEHUit cobupartb
HKCIEPUMEHTAIbHYIO0 YCTAHOBKY M BBIUMCIISATH 3HAYEHHE HCKOMOMU
BEJIMYMHBI,

—Cco0mo1aTh MpaBMiIa TEXHUKH 0E€30IacHOCTH MpH padore ¢
nmabopaTtopHbIM 000pyI0BAaHUEM;

—YyKa3bIBaTh MPUHIIHIIBI ACHCTBHUSA MPUOOPOB U TEXHUIECKUX
YCTPOWCTB: BEChl, TEPMOMETP, TUHAMOMETp, COoOIIaroImuecs co-
cyabl, Oapomerp, pblvyar, IIOJBWXHBIA M HEMOJIBUKHBIA OJIOK,
HAKJIOHHAS! TIOCKOCTH;

—XapakTepu30BaTh  NPUHIMIIBI  JEHCTBHUS  HM3YYEHHBIX
puOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX omucaHus (B
TOM qrcie: IO/ TTHUKH, YCTPOMCTBO BOJIOTIPOBO/IA,
TMJPaBIMYECKUHA MPEecc, MAaHOMETP, BBICOTOMED, MOPIIHEBOM Hacoc,
apeoMeTp), UCIOJIb3ys 3HAHUS O CBOMCTBAX (DM3MYECKHUX SBJICHUU U
HEoO0XoIuMble (pU3nYecKre 3aKOHbI U 3aKOHOMEPHOCTH;

—MOpPUBOAUTH HpUMEpbl |/ HAXOAUTh HWHPOPMAIUIO O
IprUMepax MPaKTUYECKOro MCHOJIb30BaHUS (PU3MUYECKUX 3HAHUU B
MOBCEHEBHOW JKW3HM JUIsl  o0ecriedeHus: Oe30MacHOCTH  TpU
oOparieHu ¢ NpudbopaMM U TEXHUYECKUMH YCTPOMCTBaMH,
COXpPAHEHUSI 37I0POBbS W COONIOJICHHS HOPM OKOJOTHYECKOTO
MIOBEJICHUS B OKpYXaIoIlEeH cpene;

—OCYUIECTBIISATh OTOOpP HMCTOYHHMKOB HH(POpPMAIUU B CETH
WHTEepHET B COOTBETCTBHM C 33JaHHBIM IOMCKOBBIM 3allpOCOM, Ha
OCHOBE HMCIOIIMXCS 3HAHUH M TIYyTEM CpPaBHEHHS Pa3IMIHBIX
UCTOYHHUKOB  BBLACTATH  MH(OpMaIMio, KoTopas  sBIsSeTCs
MIPOTUBOPEUNBOM UIT MOKET OBITh HEIOCTOBEPHOI;

—MWCMOJb30BaTh TMPU  BBHIOJHEHWH Y4YEOHBIX  3a/1aHUi
HAYYHO-TIOMYJSIPDHYIO ~ JTUTEPATypy  (U3NYECKOTO  COACPIKaHMUS,
CIpaBOYHbIE MaTepHajbl, pecypcsl ceTu VHTepHeT; BlaaeTh



npuémMamu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3zoBaHUs
nH(OpMaIu U3 OTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

—Co03/1aBaTh COOCTBEHHbIE KPATKHWE MUCbMEHHBIC U YCTHBIC
COOOIIeHHsI HA OCHOBE 2—3 UCTOYHUKOB MH(MOpMAIK GU3HIECKOTO
COJIEpKaHMsI, B TOM YHCIIE MYOJIUYHO JIeJaTh KpaTKUe COOOLICHHS O
pe3ynpTaTax IMPOEKTOB WM YYeOHBIX HCCIEAOBAHUM; MPH ITOM
IPAaMOTHO HCIIOJIb30BaTh M3Y4YCHHBIM ITOHATUHHBIM ammapar Kypca
(bu3KKH, COTTPOBOXK/IAThH BHICTYIJICHHUE MTPE3CHTALINEH;

—TpU BBHITIOJHEHUU YYE€OHBIX TPOCKTOB W HCCIICIOBAHHIMA
pacipenensaTh O0S3aHHOCTH B TPyNIe B COOTBETCTBHU C
IIOCTaBJICHHBIMU 33Ja4aMM, CJIEIWTh 3a BBINOJIHEHUEM IIJlaHa
IEeHCTBUI, aJeKBaTHO  OIEHMBAaTH COOCTBEHHBIM  BKJAJ B

NESATENILHOCTD TPYIIIBL; BBICTpaMBaTh KOMMYHHKATHBHOE
B3aHMOH€ﬁCTBHe, y‘-II/ITI)IBaﬂ MHCHUC OKPY)KEIIOHII/IX.
8 KJIacC

[Ipeamernbie pe3ynbTarbl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTb CPOPMHUPOBAHHOCTH Y 00 yUAIOIIUXCSI YMCHHUM:

—MWCIIOJIb30BaTh TMOHATHS: Macca W pasMephl MOJCKYII,
TEIUIOBOE JIBM)KCHHE aTOMOB W MOJIEKYJI, arperaTHbIC COCTOSHHS
BELIECTBA, KPUCTAIMUYECKUE W aMOp(HbIE Teja, HACHIIIEHHBIH M
HEHACHIICHHBIM  Tap, BIAXHOCTh  BO3MyXa; TeMIIEparypa,
BHYTPECHHSISI DHEpPrus, TEIUIOBOM  JBUTaTellb; AJIEMEHTAPHBIN
ANEKTPUYECKUN 3apsl, DJJICKTPUUYECKOEe TOJe, TPOBOJHUKH U
Z[I/IBJ'IGKTpI/IKI/I, HOCTOS[HHI)H\/JI 3H€KTpH'—I€CKPII>i TOK, MaroHuTHOC I10JIC,

—pasnuuath SBIEHHUS (TEMJOBOE paclIupeHue/cxarue,
TeIuIonepeada, TeIIOBOe PaBHOBECHE, CMAYMBaHKE, KalMJUIIPHBIC
SBIICHUS, HCIApEHHEe, KOHACHCAIs, IJIaBICHUE, KPHUCTAIM3alUs
(oTBepmeBaHme), KUICHHE, Tewlonepeaada (TEIONPOBOAHOCTD,
KOHBEKIIMS, W3Iy4yeHHE); OIEKTpU3alus Tel, B3auMOJACHCTBUE
3apsA0B, JCUCTBUS JJIEKTPUYECKOTO TOKa, KOPOTKOE 3aMbIKaHHE,
B3aMMOJEHCTBUE MAarHMTOB, JAEHCTBME MArHUTHOIO IIOdd Ha
HpOBOJIHI/IK C TOKOM, 3HeKTp0MaFHI/ITHaH I/IH,Z[yKHI/If{) 110 OIIMCAHUIO
WX XapaKTepHBIX CBOWMCTB M HAa OCHOBE OIBITOB, IEMOHCTPUPYIOIINUX
TaHHOE (PH3UYECKOE SIBIICHHUCE;

—pacro3HaBaTh  TMPOSIBIIEHUE  U3YUEHHBIX  (DU3HUECKUX
HBHeHI/II\/’I B OKPY)KaIOHIeM MI/Ipe, B TOM YHUCJIC (bmnqecm/le SABJICHUA B
MpH- POJie: TOBEPXHOCTHOE HATSHKEHUE U KaNWUISIPHBIC SIBICHUS B



npUpoze, KpUCTAUIBI B Mpupone, u3nydenue ConHIa, 3amep3aHue
BOJIOEMOB, MOpCKHE Opu3bl, OOpa3oBaHWUE pOCHI, TyMaHa, WHeH,
CHEra; AIEKTPUYECKUE SBICHUS B aTMOC(epe, SIEKTPHIECTBO )KUBBIX
OpPraHU3MOB; MarHuUTHOe Ioje 3eMiM, JApeid MocoB, POk
MarHUTHOTO TOJIS JIS1 KU3HH Ha 3emJie, OSPHOE CHSIHHUE; TIPU 3TOM
IIEPEBOJUTh IPAKTHUUECKYI0 3ajadyy B Yy4eOHYIO, BBLICIATH
CYIIECTBEHHbIE CBOWCTBA/IIPU3HAKH (PU3NYECKUX SIBICHUI;
—OIUCBHIBATh W3YYEHHbIC CBOWCTBA Tel M (PU3MUECKHE
ABJICHUSA, UCMONB3YyS (U3MYECKWe BEIWYMHBI (TeMmIeparypa,
BHYTPEHHSISI ~ DHEPrusi,  KOJMYECTBO  TEIUIOTHI,  Y/AEJIbHas
TEIIOEMKOCTh BEIIECTBA, yJeJIbHas TEIUIOTa IUIABICHHUSA, YAEIbHAs
TEIUIOTa Mapoo0pa3oBaHUs, y[AENbHAs TEIJIOTa CrOpaHHs TOIUIMBA,
KO3(pPUIMEHT  NOJEe3HOro  JIEHCTBHUSA  TEIJIOBOM  MAlIMHBI,
OTHOCHUTEJIbHASL BIIAXKHOCTh BO3AyXa, JJIEKTPUYECKUN 3apsij, CHiia
TOKa, 3JEKTPUUYECKOE HANpsKEHUE, CONPOTUBIIEHHE IPOBOIHUKA,
yIIeNbHOE CONpPOTHUBIICHHWE BemlecTBa, padoTa ©  MOUIHOCTb
3JIEKTPUYECKOTO TOKA); IPH OINUCAHUU MPAaBUIBHO TPAKTOBAaTb
(GU3UYeCKUil CMBICT HCIONB3YEMBbIX BEIMYMH, OOO3HAYCHUS U
€IMHULIBI (PU3UUECKUX BEIUYHMH, HAXOJUTh (DOPMYJIbl, CBSI3bIBAIOIINE
TaHHYI0 (DU3WYECKYIO BETMYMHY C JAPYTUMH BEITMYMHAMHU, CTPOHUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYHH;
—XapaKTepH30BaTh CBOMCTBAa Tel, (pu3ndeckue SIBICHHUS U
MIPOLIECCHI, UCTIOJNIB3YS OCHOBHBIE HOJ0XKEHUS
MOJIEKYJISIPHO-KUHETUIECKOW TEOPHH CTPOCHUS BEIIECTBA, TPUHIIHIT
CYHepHO3ULIUH MoJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUs
3apsna, 3akoH Oma J1s ygacTka 1enu, 3akoH Jxoyns—IJIeHna, 3akoH
COXPAHEHUS SHEPTHU; IPU 3TOM JIaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA W 3aIMChIBATh €T0 MATEMaTHYECKOE BHIPAKCHUE;
—O0OBACHATH (PU3NYECKUE MPOILIECCHl U CBOMCTBA Tel, B TOM
qHucie W B KOHTEKCTE CHTYallMd TpPaKTUK OPHUEHTUPOBAHHOTO
XapakTepa: BBIIBIISATh TNPHUUYUHHO-CIEJICTBEHHBIE CBSI3H, CTPOHTH
oObsicHeHHe W3 1—2 JOTMYecCKMX MmaroB C omopoid Ha 1—2
M3YYEHHBIX CBOMCTBAa (PU3MUYECKHUX SIBICHUH, (PU3MUECKHX 3aKOHOB
VIV 3aKOHOMEPHOCTEN;
—pemarb pacu€THble 3aJaud B 2—3 JEHCTBUS, HCIIONB3YS
3aKOHBI M (OPMYJIBI, CBSI3BIBAfONIME (PU3MYECKHE BENWYHMHBL Ha
OCHOBE aHaJIM3a YCJOBHS 3aJaud 3alUCBIBATh KPAaTKOE YCJIOBUE,



BBISIBJISITH HEJOCTATOK JIAHHBIX IS PEIICHUsS 3aJayd, BBHIOMPAThH
3aKOHbI U (OpPMYJIbl, HEOOXOAUMBIE ISl €€ pelleHHs, MPOBOIUTH
pacu€Tbl W CpaBHMBATh IIOJIYYCHHOE 3HA4YeHUE (UIUUIECKON
BEJIMYMHBI C U3BECTHBIMU JaHHBIMY;

—pacro3HaBaTh NPOOJIEMbI, KOTOPbIE MOXHO PEUIUTh IMPHU
MOMOUIH (PU3HUECKUX METOJIOB; HCIIOJIb3Ys ONKMCAHNE UCCIIEIOBaHUS,
BBIJICIISATH POBEPSIEMOE IPEANOI0KEHUE, OLEHUBATH ITPABUIIBHOCTD
MOPsIAKA IPOBEICHUS UCCIIEI0BAaHUs, AEJIaTh BHIBOBL;

—TIIPOBOJUTH OMBITHI 10 HAOIIOACHUIO (DU3HUECKUX SIBIICHUI
Wi GU3NIECKUX CBOMCTB Tell (KalJUIAIPHBIC SBICHUS, 3aBUCIMOCTh
JaBJIEHUS BO3JyXa OT ero o0béMma, TeMIlepaTyphl; CKOPOCTH
mporecca OCTHIBAaHMS/HATPEBAHUS TIPU HM3IIYYCHHH OT IIBETa
W3ITyYaroNIeH/TIOTTIOMIAIOIeH MMOBEPXHOCTH; CKOPOCTh HCHapeHHs
BOJIBI OT TEMIIEPATypbl XUIKOCTH M IUIOWAAM €€ MOBEPXHOCTH;
JNEKTpHU3alMsl TE€l U B3aUMOJCHCTBUE 3JIEKTPUUECKUX 3apsiOB;
B3aMMO/JICHCTBUE MOCTOSIHHBIX MArHUTOB, BU3YyaJIM3alUsl MAarHUTHBIX
MOJIEW TOCTOSIHHBIX MAarHUTOB; JEWCTBHSI MAarHUTHOIO IMOJSL Ha
MPOBOAHUK C TOKOM, CBOWCTBA JJICKTPOMAarHuTa, CBOMCTBA
3JEKTPOJBUTATEIIS MIOCTOSIHHOT'O TOKA): dbopMynupoBaTh
MPOBEpPSIEMbIE  TPEANONOXKEHHUs,,  cOOMpaTh  yCTaHOBKY W3
MPEJIOKEHHOTO  O0OpYy/IOBaHMsI; OINUCHIBATH XOJ OMbITA U
(hopMyIMpOBaTh BHIBOIBI,

—BBIIOJHATD MpsIMbIE U3MEpEHUs TEMIIEPATYPHI,
OTHOCHUTEJIbHOW BIAXKHOCTH BO31yXa, CHJIBI TOKA, HANpPSHKEHUS C
WCIONb30BAaHUEM aHAJIOTOBBIX MPHUOOPOB M JATYUKOB (PU3HMUECKUX
BEJIMYMH; CPaBHUBATh PE3YJbTAThl M3MEPEHUN C Y4ETOM 3aJaHHOU
abCOIIOTHOI MOTPEIIHOCTH;

—IIPOBOJIUTH HCCIIEIOBAHUE 3aBUCUMOCTH OJIHOM
(bu3nyecKkol BEIMYMHBI OT JAPYrol C HCIOJB30BAHUEM TMPSMBIX
W3MEpPEeHU (3aBUCHUMOCTh COMPOTHUBJICHUS TMPOBOJHHUKA OT €ro
JUIMHBI,  TUIOLIAAM  TIIONEPEYHOTO0  CEYEHHUsT U YAEIBHOIO
CONPOTHUBJICHUS BEIIECTBA MPOBOJHUKA; CHJIbI TOKA, HIYIIETO Yepes3
MPOBOAHUK, OT HAIPSOHKEHUs Ha MPOBOJHUKE; MCCIEIOBAHUE
MOCJIEZI0BATEIbHOTO M TapajlIeIbHOTO COEAUHEHUN MPOBOJHUKOB):
IUTAHUPOBATh HCCIIEI0OBaHUE, COOMpaTh YCTAHOBKY U BBHIMIOTHSTH
W3MEPEHUs, CIenys TMPEeUIOKEHHOMY TUIaHy, (PUKCUPOBATh
pe3ynabTaThl MOTYYCHHON 3aBUCUMOCTH B BUJE TaOIUIl U TpadUKOB,



JIeNIaTh BBIBOABI 110 PE3YJIbTaTaM UCCIIEI0BaHMS;
—TIPOBOJUTh KOCBEHHBIC H3MEPEHUsl (PU3NYECKUX BEIUYHH
(ynenpHas TEIJIOEMKOCTh BEIIECTBA, CONPOTHUBIIEHUE IMPOBOJHHKA,
paboTa M MOIIHOCTh JJIGKTPUYECKOTO TOKA): IUIAHUPOBATh
U3MEpeHUs, CcOOMpaTh HSKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIys
MPEII0KEHHON UHCTPYKLIMH, U BBIYUCIISATH 3HAYEHUE BEINYMHBI;

—Cco0mo1aTh MpaBUila TEXHUKH O€30IaCHOCTH MpH padoTe ¢
J1a00paTOPHBIM 000PYTIOBAHUEM;

—XapaKkTepu30BaTb  IPUHLUIBI  JACUCTBUS  M3YYEHHBIX
npuOOPOB U TEXHUUECKUX YCTPOICTB C OMOPOH Ha MX omucaHHs (B
TOM 4YHCJIE: CHUCTEMa OTOIUIEHHS JOMOB, TUIPOMETp, MapoBas
TypOuHa, aMIiepMeTp, BOIBTMETP, CUETUHK AIIEKTPUIECKON SHEPTUH,
3IEKTPOOCBETUTEIbHbBIE puOopHI, HarpeBaTebHbIe
AIEKTPONIPUOOPHl  (MPUMEPBI), IJICKTPUUECKHE IPEIOXPAHUTEIH;
AJIEKTPOMATHUT, 3JIEKTPOJBUTATENb MOCTOSHHOTO TOKA), UCHOIB3Ys
3HAaHWSI O CBOMCTBAaX (PHU3MYECKHX SBICHHA W HEOOXOAMMBIC
(buznyecKre 3aKOHOMEPHOCTH;

—pacrno3HaBaTh IPOCTbIE TEXHUYECKHE YCTpOMCTBa H
U3MEpHUTENbHbIE MPUOOPHI MO CXeMaM M CXEMAaTUYHBIM PUCYHKaM
(’KUIKOCTHBIM TEPMOMETpP, TEPMOC, ICUXPOMETP, TUTPOMETP,
JBUraTelb BHYTPEHHEr0 CropaHus, JJEKTPOCKON, pPeocTaT);
COCTaBJISITh CXEMbI DJIEKTPUUECKUX IIeNel C MOoCiel0BaTeIbHbIM U
NapajuleIbHBIM  COCIUHEHMEM JJIEMEHTOB, pas3iinyas yCJIOBHBIE
0003HaUYEHUS SJIEMEHTOB JIEKTPUUECKUX LIETIEH;

—TIPUBOJIUTH MPUMEPBI/HAXOAUTH HHPOPMAIIUIO O TIPUMEPAX
MPaKTUYECKOr0  MCMOJNb30BaHUA  (PU3MYECKUX  3HAHUM B
MOBCEHEBHOW JKM3HM Ul oOecriedeHus: 0O€30IacHOCTH  IpU
oOpamieHu ¢ npubopaMud U TEXHUYECKHMMH YCTPOWCTBaMH,
COXpAHEHHUSI 3J0pOBbS U COOMIONEHHS HOPM HKOJOTHMYECKOTO
MOBEJICHUS B OKPY>KAIOIIEH Cpeie;

—OCYILECTBIIATH ~ MOUCK  HHPOpMauu  (HU3NIECKOro
cojepkanus B cetd VMHTepHET, Ha OCHOBE HMMEIOIIUXCA 3HAHUN U
NyTéM  CpPaBHEHUSI  JIOMOJHUTEIbHBIX HCTOYHUKOB  BBIIENSTH
nH(pOpMaIUIO, KOTOpast SBJSETCS MPOTUBOPEUYNBON UITU MOKET OBITh
HEJIOCTOBEPHOM;

—MCIIOJIb30BaTh IPH  BBHIMOJIHEHUU Y4E€OHBIX  3aJaHUM
HAYYHO-TIONYJISIPHYIO ~ JTUTEpaTypy (U3MYECKOTrOo  COJepiKaHus,



CIpaBOYHBIE MaTepHalibl, pecypchl cetu VIHTepHeT; BIAACTh
npuéMamu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpazoBaHUs
nH(pOpMAIUH U3 OJHON 3HAKOBOW CUCTEMEI B IPYTYIO;

—C03/1aBaTh COOCTBEHHBIC NMHCHhMEHHBIC M KPAaTKUE YCTHBIC
coobmeHus, 00o0mas WHMOPMAIUI0 W3 HECKOJIBKHX HCTOYHUKOB
(U3UYECKOro COACpIKaHMsl, B TOM YHUCIIE MyOJWYHO IMPEICTaBISITh
pe3yabTaThl MPOCKTHOM WIIM MCCIIENOBATEILCKON ACITEILHOCTH; TIPU
3TOM TPaMOTHO HCIIOJb30BAaTh W3YYCHHBIH TMOHATHHHBIA amnmapar
Kypca (DU3HKH, CONPOBOXKIATh BHICTYIUICHHUE MTPE3CHTALINEH;

—TpU BBHITIOJHCHUU YYE€OHBIX TPOCKTOB W HCCIICIOBAHHIA
(bU3NYECKUX TPOILECCOB pacHpeNeisiTh OOS3aHHOCTH B TPYIIE B
COOTBETCTBHM C  TIOCTAaBJICHHBIMH  3aJadyaMH, CIEIUTh 34
BBINOJIHCHUEM IUIaHA JCUCTBHI U KOPPEKTHUPOBATH €r0, aJeKBaTHO
OIICHWBAaTh COOCTBEHHBIM BKJIQJ B JCSATCIBHOCTH  TPYIIIIHI,
BBICTPaWBaTh ~KOMMYHHMKATUBHOE  B3aMMOJICHCTBUE,  TPOSIBIISS
TOTOBHOCTB pa3peniaTh KOHMIUKTHL

9 kiacc

[lpenmerHsle pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
OTpaXkaTb CHOPMHUPOBAHHOCTH Y 00 YUAIOIIMXCS YMEHHA:

—MUCMOJIb30BaTh MOHATHUA: CUCTEMa OTCU€Ta, MaTepHajbHas
TOYKa, TPACKTOPHS, OTHOCHTEIFHOCTh MEXaHHMYECKOTO JIBUIKECHUS,
nedpopmanus (ynpyras, IIacTuyeckKas), TpPEHHUE,
[EHTPOCTPEMHUTEIEHOE YCKOPEHHE, HEBECOMOCTh M TIEpPETPY3KHU;
LEHTP TSHKECTH; aOCOMIOTHO TBEPJIOE TENO, LIEHTP TSHKECTH TBEPIOTO
TeNa, paBHOBECHE; MEXaHMUYECKHe KOJICOaHUS W BOJHBI, 3BYK,
MHOQPa3BYK M YIbTPa3BYK; OAJIEKTPOMArHUTHBIE BOJIHBI, IIKajla
AJIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh M NAIILHO30PKOCTD,
CIEeKTPHl  HUCIIyCKaHWs W  TOrjouieHus; ansda-, Oera- u
raMMa-Hu3JITy9eHHs1, H30TOIBI, SIIEPHAs SHEPTeTHKA,;

—pa3nuyath sBIeHHS (paBHOMEpPHOE M HEpPaBHOMEPHOE
MPSMOJTMHEHHOE JIBM)KEHHE, PaBHOYCKOPEHHOE MPSIMOJIUHEHHOE
JBIDKEHHE, CBOOOJHOE MaJeHHE TeJl, PAaBHOMEPHOE [BUKEHHUE IO
OKPY)XHOCTH, B3aMMOJICHCTBHE TeJ, pEaKTUBHOE JIBUKCHUE,
KoyiebaTelbHOEe  JBIKEHHE  (3aTyXalollMe U BBIHYXXICHHBIC
KoJieOaHusI), PE30HAHC, BOJHOBOE JBMKEHHE, OTPAKECHHE 3BYKa,
NPSAMOJMHEHHOE paclpOCTpaHEHUE, OTpPAKEHHE M MpelIoMIICHHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKECHHE CBETA, PA3JIOKEHHUE Oeoro
CBETa B CIEKTP M CIOXEHHUE CHEKTPAJIbHBIX IIBETOB, IUCIIEPCHUs



CBeETA, €CTECTBEHHAs PaaOaKTUBHOCTb, BO3HUKHOBEHHUE
JMHENYaToro CHEeKTpa M3JIy4eHHs) MO ONUCAHUI0 HUX XapaKTEpHBIX
CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JaHHOE
bu3nuecKoe SBICHUE;

—pacro3HaBaTh  NPOSIBICHHE  H3YYEHHBIX  (PU3MUECKHUX
SBJICHUI B OKpY’KarolleM MHpe (B TOM 4uciie GU3NUECKUE SIBICHUS B
IpUpOJE: NPUIMBBI M OTIUBBI, JABMWKeHUE MaHeT CoyiHeuHON
CUCTEMBI, PEAKTUBHOE [BUKCHHUE XMBBIX OPraHU3MOB, BOCIPHUATHE
3BYKOB JKMBOTHBIMH, 3€MIJICTPSACEHUE, CEUCMHUYECKUE BOJIHBI,
LlyHaMH, 3XO0, IBETa TeJ, OITUYECKUE SBJICHUSA B IPUPOJE,
OMOJIOTHYECKOE  JIeHCTBHE BHUJIUMOIO, YIbTpadHUOJIETOBOIO U
PEHTTCHOBCKOTO H3JIyYEHH; €CTECTBEHHBIH PaJlOaKTHUBHBIN (OH,
KOCMUYECKHE JIy4d, paJuOaKTHMBHOE M3JIYy4EHHE IPUPOIHBIX
MHHEpAJIOB; ACUCTBUE PAJMOAKTHBHBIX M3IYy4EHUH Ha OPraHu3M
YeJI0BEKa), IPU ITOM N1EPEBOAUTH PAKTUUECKYIO 33a]auy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA/PU3HAKN (PU3NIECKUX SIBIICHHIA;

—OIUCBHIBaTh H3YYEHHBIC CBOWCTBA Tel M (U3UUYECKUE
SIBJICHUS, MICTIONB3Ys (PU3MUYECKHE BETUYMHBI (CPEAHSS U MTHOBEHHAS
CKOpOCTb Te€Ja IpU HEPAaBHOMEPHOM [JBH)XKCHUHU, YCKOPEHHUE,
IIEpEMEIICHNE, IyTh, YIJOBas CKOpPOCThb, CHWJIA TPEHUsS, CHJa
YIIPYTOCTH, CHJIA TSKECTH, YCKOpEHHE CBOOOJHOrO MajieHus, Bec
Tena, UMIYJIbC Tela, UMIYJIbC CUJIbI, MeXaHuueckas pabora u
MOILIHOCTb, IOTCHLMAJIbHAs DJHEPIrUs Tella, IMOJHATOIO Haj
ITOBEPXHOCTBIO 3€MIJIM, MIOTCHLMAJIbHAS DHEPTUsl CXKATOW IPYKUHBI,
KMHETUYECKasl DHEPrus, MOJHAsg MEXaHW4eCKas DHEpPrus, NMEepUuol U
yacToTa KojieOaHuH, JIMHA BOJIHBI, TPOMKOCTB 3ByKa U BbICOTA TOHA,
CKOpPOCTb CBE€Ta, MOKAa3aTeslb MPEJIOMIICHHUS CPEeAbl); MPU OMUCAHUU
MPaBWJIBHO TPAaKTOBATh (PM3MYECKUI CMBICI HCIIOJIB3YEMBIX BEJHU-
YMH, 00O03HAUYEHHUs] W EIWHHIBI (PU3NYECKUX BEIMYUH, HAXOIUTh
GbopMynbl, CBSI3BIBAIOLIME JIAaHHYI0 (U3MUYECKYI0 BEJIUYUHY C
JIPYTUMU BEJIMYMHAMM, CTPOUTH I'papUKH U3yUEHHBIX 3aBUCUMOCTEN
(hbM3UYECKUX BEJTUYMH;

—XapaKTepu30BaTh CBOMCTBA Tel, (pu3nyeckue SIBICHUS U
MPOLIECCHI, HCIIOJB3ysd 3aKOH COXPAaHEHUs DHEPruH, 3aKOH
BCEMHUPHOI'O TATOTEHUS, IPUHLUII CYNEPHO3ULUU CHJI, IPUHIUI
oTHocuTenbHOCTH ['anmmnes, 3akoHbl HproTOHA, 3aKOH COXpaHEHHs
UMITYJIbCA, 3aKOHBI OTPAXEHUS U IPEIOMIICHUS CBETa, 3aKOHBI



COXpaHEHHMS 3apAJ0BOT0 U MACCOBOT'O YHCEI MPH SACPHBIX PEAKIUX;
IIPU TOM JIaBaTh CIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3alUChIBAThH
€ro MaTeMaTHYECKOE BBIPAKECHNUE;

—O0OBACHATH (hU3NYECKUE NPOLIECCHl U CBOMCTBA Tel, B TOM
YyuclI€ W B KOHTEKCTE CHUTyallMHd MpPaKTUKO-OPHEHTHUPOBAHHOTO
XapakTepa: BbIABIATh [PUYUHHO-CIEICTBEHHBIC CBS3H, CTPOMTH
o0BsiCHEHHEe H3 2—3 JIOTUYECKMX IIaroB ¢ Omopoid Ha 2—3
M3YyYCHHBIX CBOMCTBa (pU3MYECKUX SIBICHUH, (U3MUECKHX 3aKOHOB
WJIY 3aKOHOMEPHOCTEH;

—pemarb pacyéTHbIe 337a4l (OMUPAIOLINECS HA CUCTEMY U3
2— 3 ypaBHEHHIA), UCTIONB3YsI 3aKOHBI U (hPOPMYJIbI, CBSI3BIBAIOIINE
¢u3nvecKkue BEMMYMHBI: HAa OCHOBE aHAJHM3a YCJIOBHUS 3a/a4d 3a-
IUCHIBaTh KPATKOE YCIOBHUE, BBIIBIATH HEAOCTAIOLIME WM HM30bI-
TOYHBIE JaHHbIE, BHIOUPATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE JIJIS
pelleHHs, MPOBOAUTH pacy€Tbl W OLEHMBATh PEATUCTUYHOCTh
MOJTYY€HHOTO 3HAYeHUs (PU3NYECKOI BETMUMHBI;

—pacro3HaBaTh NPOOIEMbl, KOTOPbIE MOXXHO PEIIUTH IPH
MOMOIIY (PU3MUYECKUX METOJIOB; UCIIOIB3YS OMUCAHUE HCCIICOBAHMS,
BBIJICJIATH IPOBEPsieMOe MPEIIOI0KEHNE, OLICHUBATh MPaBUIBLHOCTD
MopsiIka  TIPOBEJCHUST  HWCCIEAOBAHWSA,  JeNaTh  BBIBOJBI,
MHTEPIPETUPOBATh PE3yIbTaThl HAOIIOICHUN U OMBITOB;

—IIPOBOJIUTH OTIBITHI 110 HAOIOJCHUIO (DU3NIECKUX SBICHUI
WM QU3MYECKUX CBOMCTB Tel (M3ydeHue BTOporo 3akoHa HeroToHa,
3aKOHa COXPAaHEHHs DHEPrHH; 3aBHCHMOCTh Mepuoja KOJeOaHMiA
NPYKMHHOTO MasiTHUKa OT Macchl Ipy3a U >KECTKOCTH HPYKUHBI U
HE3aBHUCHMOCTh OT aMILUIMTY/IbI MAJIBIX KOJICOAHHIA; MPSIMOIMHEHHOE
pacrpoCTpaHEHUE CBETa, pasJoXKeHue OeJIoro CBeTa B CIIEKTD;
M3y4CHHE CBOMCTB HM300pak€HHsI B IUIOCKOM 3€pKaje M CBOICTB
n300pakeHuss mpeaMera B coOuparomel JuH3e; HaOIroneHHue
CIUTOITHBIX W JIMHEHYATBIX CHEKTPOB W3JIYYEHUS): CaMOCTOSATEILHO
cobuparh YCTaHOBKY U3 M30BITOYHOro Habopa 00OpYIOBaHMUS;
OIMMCBIBATh XOJ] OIBITA U €T0 PE3YNIBTAThI, POPMYIUPOBATH BHIBOJIBL;

—TIPOBOJUTh NpPU  HEOOXOJUMOCTH  CEpUI0  NPSMBIX
M3MEPEHUH, OTpeneNssi CpeHee 3HAYeHUEe H3MEPSeMON BEIMYUHBI
(poxycHoe paccrosiHMe coOuparoLIel JTUH3b1); 000CHOBBIBATH BBHIOOP
croco0a u3MepeHus/M3MEepUTETHLHOTO TPUOopa;

—IIpOBOJUTh ~ MCCJEJOBAaHUE 3aBUCHMOCTEH (pru3nueckux



BEJIMYMH C HCIIOIB30BAHUEM IPSIMBIX U3MEPEHHH (3aBUCUMOCTD ITYTH
OT BPEMEHM NpU PaBHOYCKOPEHHOM JBHMXKEHHH 0€3 HayaJbHON
CKOpPOCTH; TIepuojia KojeOaHWi MaTeMaTHYeCKOro MAasTHUKA OT
JUIMHBI HATH; 3aBUCUMOCTHU yIJla OTPa)K€HMs CBETa OT yIJla MaJeHus
U yIJia IpeoMIICHHS OT yIiia MaJeHus ): TNIAHUPOBATh HCCIEJOBAHUE,
CaMOCTOSITEJIbHO COOMpaTh YCTaHOBKY, (PUKCUPOBATh pE3YibTaThl
MOJYYeHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BHJE TAOIUI] U
rpaduKoOB, JefaTh BHIBOBI 110 pe3yJIbTaTaM UCCIIEAO0BAHMUS;

—IIPOBOJUTH KOCBEHHBIC M3MEPEHHUS (PU3MUECKHX BEITHMYUH
(cpemHsisi CKOPOCTh W YCKOPEHHE Tella MpPH PaBHOYCKOPEHHOM
JBM)KEHUH, YCKOPEHHE CBOOOIHOIrO MaJEHUs, KECTKOCTh MPYXKHUHBI,
KOO(QUIIMEHT TpeHusi CKOJBLKEHUS, MeXaHudyeckas pabora u
MOIIHOCTb, YaCTOTa W INepHOj KoleOaHWH MaTreMaTH4yeckoro u
NPY)KHHHOTO MAasTHUKOB, ONTHYECKAas CHUJIa COOMPAOMICH JIMH3BI,
palMOaKkTUBHBI  (OH): IUIAHUPOBATh  M3MEpPEHMs; CoOMpaTh
HKCIEPHUMEHTAIBHYIO YCTAaHOBKY M BBIIOJHATH W3MEPEHUS, CIeays
IPE/UIOKEHHOW HHCTPYKLUM; BBIYUCIATH 3HAYEHUE BEJIWYMHBI U
aHAJM3UPOBATh TIOJNyYCHHBIE pE3yJAbTaThl C YYETOM 3aJaHHOMN
MOrPEIIHOCTH U3MEPEHNH;

—Cco0I01aTh MpaBUJIa TEXHUKU OE30IaCHOCTH MpHU padoTe C
1a00paToOpHBIM 000PY/I0BaHHUEM;

—pa3M4aTh OCHOBHBIC TPH3HAKH WM3YUEHHBIX (DU3NUIECKUX
MoJieneil: MaTepraibHas ToUKa, aDCOIIOTHO TBEPOE TEN0, TOUSUHBIN
WCTOYHUK CBETa, JIyd, TOHKAs JIMH3a, TUIAHETapHash MOJENh aToMma,
HYKJIOHHAsi MO/I€J b @aTOMHOTO S/1pa;

—XapaKTepu30BaTh  MPUHIMIBI  JEHCTBHS  HM3YYEHHBIX
npUOOPOB U TEXHUUECKUX YCTPOMCTB € ONMOpPOM Ha MX omucaHus (B
TOM 4YHCJIE€ CHOUJOMETP, MJAaTYAKA TOJOXKEHHUS, pACCTOSHUS H
YCKOPEHUs, pakeTa, »3XOJO0T, OYKH, IEepUucKor, ¢oroamnmnapar,
ONTHYECKHE  CBETOBOABI,  CIIEKTPOCKOI,  JIO3UMETp, Kamepa
Busbcona), uCrionb3yst 3HaHUS O CBOMCTBAaX (PU3MYECKUX SBICHUN U
HEe00X0MMbIe (PM3HUECKHE 3aKOHOMEPHOCTH;

—MHCMOJIb30BaTh CXEMBI M CXEMAaTUUHbIE PUCYHKH M3Y4YE€HHBIX
TEXHUYECKUX  YCTPOWCTB,  W3MEPUTEIBHBIX  NPUOOPOB  H
TEXHOJIOTHYECKHX MPOLIECCOB MPHU PEIICHHH Y4eOHO-IPAKTUUECKUX
3a7a4; ONTHYECKHE CXEMBI ISl TOCTPOCHUST N300paKeHUH B TIIOCKOM
3epKajie U coOHparoleit JTuH3e;



—TIPUBOJIUTH MPUMEPBI/HAXOAUTH HHPOPMAIIUIO O MPUMEPAX
MPaKTUYECKOTO  MCMONb30BaHUA  (PU3MYECKUX  3HAHUM B
MOBCEHEBHOW JKM3HM Uit oOecriedeHHst 0€30MacHOCTH  IpU
oOpamieHu ¢ nOpubopaMud U TEXHUYECKHMMU YCTPOWCTBaMH,
COXPAaHEHUS 3/10pOBbS M COOJIIOJIEHUS HOPM 3KOJIOIMYECKOTO
MTOBEJICHUS B OKPYXKAIOLLEH Cpee;

—OCYILECTBIIITh ~ MOMCK  MHPOpPMAIH  (PU3NIECKOTO
colepkaHusi B ceTd UHTEpHET, camMoCTOATENbHO (QopMynupys
ITIOMCKOBBIM 3aIpOC, HaXOAWTh IIYyTH OIpPEACIICHUs JOCTOBEPHOCTU
MONydeHHOW WH(OpPMAIlMU Ha OCHOBE UMECIONIMXCS 3HAaHUH |
JOTIOJTHUTENIbHBIX HCTOYHHUKOB;

—MCII0JIb30BaTh IPU  BBINOJIHEHWU Y4YE€OHBIX 3aJaHuil
HAay4YyHO- TMOMYJSIPHYIO JUTepaTypy (usudeckoro copep:KaHus,
CIPAaBOYHBIE MaTEpHaNIbl, pecypcbl certu IHTepHeT; Bianersb
npuémMamu KOHCIIEKTUPOBAHUS TEKCTa, npeodpa3zoBaHUs
nH(GOPMAITUH U3 OJHON 3HAKOBOW CUCTEMEI B IPYTYIO;

—co371aBaTh ~ COOCTBEHHBIE  IHCbMEHHBIE U YCTHBIE
cooOIIeHNsT Ha OCHOBE MH(OPMAIMHM W3 HECKOJBKUX HCTOYHHUKOB
(bu3UYECKOTO COJepXKaHUs, MYOIUYHO TMPEACTaBIATh PE3YIbTAThI
IIPOCKTHOW WJIM HCCJEN0BATEIbCKOM JEATEIBbHOCTH; IIPU 3TOM
rPAaMOTHO  MCHOJB30BAaTh  WM3YyYEHHBI TOHATUMHBIA  ammapar
U3y4aeMoro pas- jena (U3MKU U COMPOBOXKAATh BBICTYIUIEHUE
npe3eHTanuel ¢ yaéroM 0co6eHHOCTeNH ayAUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE INTAHMPOBAHUE

7 KJacc (68 u)
TemaTtnue OcHoBHOE OcHOBHbIE ~ BUABI  JIEATEIBHOCTH 20P
CKHii OIIOK, TeMa  [CofepKaHHe yuammxcs (Ha ypoBHE yueOHbIX geiicTauii)l
Paznen 1. dusuka u ee poib B U3y4eHUH OKpYXKatoriero mupa (6 u)
Dusuka — ®usuka — Hayka |BeliaBieHue pasInunit MEXKIY
HayKa O Ipupojie | o npupone.  |pusmueckumu u XUMHYECKUMU
(2 4) SBnenus npespanienusamMu (MC — xumus).
IIPUPOJIBIL. PacnosnaBanne u  kiaccudukanus
duznyeckue (bu3nuecKux SIBJICHUI: MEXAHNYECKHUX,
SIBJICHUSI: TEIUIOBBIX, AJIEKTPUYECKUX, MAarHUTHBIX U]
MEXaHNYECKHE, CBETOBBIX.
TEIIOBBIE, Habmonenue u OIHCaHUE]
DIIEKTPUUECKUE, (bu3nUecKux sBJICHUH
MarHUTHBIE,
CBETOBBIE,
3BYKOBBIE




Dusnyeckue
BEJIMYUHBI (2 1)

dusnyeckue
BEJTUYHHBI.
N3mepenue
buznIecKux
BEJIUYMH.
Du3nyeckre
MPUOOPHI.
[TorpemHocTh
M3MEpPEHU.
MesxyHapoaHas
CUCTEMA €ANHUI]

Onpenenenne 1UeHBl JEJNECHUSA  ILIKAJbI
u3MepuTensHoro  mpubopa.  M3mepenue
JUHEUHBIX PAa3MEpPOB TEl U IPOMEKYTKOB
BPEMEHU C Y4ETOM MOIPEIIHOCTEMN.

W3mepenne o0bEMa  KHMIKOCTH U
TBEPAOIO TEJIA.

W3mepenne TemnepaTypsl IpU INOMOILA
JKUJKOCTHOTO TEPMOMETpa M JaTdyHKa
TEMIIEPATYPHI.

BelnonHeHne TBOPYECKHX 3aJaHHUM 110
MIOUCKY CIIOCOOOB H3MEPEHHUS HEKOTOPBIX

(GU3MYECKUX XapaKTEPUCTHK, HaIpHMep
pasMepoB  MajlbIX  OOBEKTOB  (BOJIOC,
IIPOBOJIOKA), yIan€HHbIX 00BEKTOB,
0O0JBIINX paccTosIHUH, MaJIbIX
MPOMEXYTKOB ~ BpeMeHH.  OOcyxaeHue
npeJIaraeMbIX Coco00B
EctecTBeHHO- Kak ¢puzuka BriiBikeHune THIIOTE3,
HAYYHBI METoH| U apyrue OOBSICHSTIOIIINX IPOCTHIC SIBJICHUS,
no3HaHus (2 4) €CTECTBEHHbBIE HarpuMep:
HAyKd M3Yy4aroT [IOYEMY OCTaHaBJIMBACTCS JABHIKYIIEECS IO
IpUpOAY. TOPU30HTAJILHOM MOBEPXHOCTH TEJIO;
EcrecTBeHHO-Hay4 | MO4YeMy B JKapKyl0 IIOrOAYy B CBETJIOH
HBIN METOJ OJICK/I€ IIPOXJIAIHEN, YEM B TEMHOM.




ITO3HAHUA:
HaOJII0ICHHE,
[TOCTAHOBKA
HAYyYHOTO
BOIIpOCa,
BBIJIBM)KEHHE
TUTIOTES,
DKCIICPUMEHT IO
[TPOBEPKE TUTIOTE3,
0OBsICHEHHE
HA0JIF0JaeMOTO
STBJICHMSL.
Onucanue
(bu3UYecKuX SIBIEHUI
c
[TOMOIIIO
Moeei

[Ipemioxkenne  crocoboB  MPOBEPKY
[UIIOTE3.

IIpoBencuue HCCIIEI0BAHUS 10|
[pOBEpKE KaKOH-11M0O0 TUMOTe3bl, HaNpuMep:
MAIbHOCTh  NOJETA  IIAPUKA, IIYIIEHHOIO|
OPU30HTAIBHO, TeM OoJbllle, uYeM OO0Jblle
BHICOTA ITYCKA.

[Toctpoenune mpocTedux  MojeneH
(u3nyecKuX sBJIEHUM (B BUIE PUCYHKOB WU
CXeM), HampuMmep  MaJeHUEe  IpeaMeTa;

[PSAMOJIMHENHOE PAaCIIPOCTPAHEHHUE CBETA

Paznen 2. [lepoHadanbHbIE CBEX

€HUs1 O CTPOCHHH BerecTna (5 1)

Ctpoenue
BeriecTra (1 9)

ATOMBI U
MOJICKYJIBI, 1704
pazmepbl. ONBITHI,
ITOKa3bIBAOIIINE
ITUCKPETHOE CTPOEHUE

Habmronenue u MHTEpIIpETaIHs
OTIBITOB, CBUJETENLCTBYIOMIMX 00 aTOMHO]
MOJICKYJISIDHOM CTPOCHUHM BEIECTBA: OIBITH]
C PACTBOPEHHMEM PA3IMYHBIX BELIECTB B BOJIE.
Onenka  pa3MepoB  aToMOB U




BElIECTBA MOJIEKYJI C HCHoib30oBaHuEeM (oTorpadui,
MOJTY4CHHBIX Ha aTOMHOM CHJIOBOM|
Mukpockorne (ACM). Omnpenenenue pa3Mepos;
MaJIbIX TeJ
J[BIOKEHHE JIBI>KEHME Habmonenue U O0OBSICHCHUE
151 YaCTHI[ BEIIECTBA. [OPOYHOBCKOTO  JIBIDKEHHS W SBJICHUSA
B3anmMoelicTBue (CBsa3b  ckopoctu  |[muddy3un.
HACTHI] ITBMDKEHUSI YaCTHIL C [IpoBenenre u OOBSCHEHUE OIBITOB
BerecTBa (2 4)  reMreparypoii. M0 HAONIOJCHUIO TEIUIOBOTO pPaCUIMpEHHs]
bpoyHOBCK ra3oB.
o€ JIBUYKEHUE. [IpoBeneHrie U OOBSACHEHHE OIBITOB
Jlupdysus. 0 OOHAPYXKEHUI0 CHWJI  MOJIEKYJISIPHOTO
B3aumopeiictBue MPUTSHKEHUS] M OTTAIKUBAHUS
YaCTHI] BEIIECTBA:
MPUTSKEHUE u
OTTAJIKMBAHUE
ArperartH ArperatHbl Onucanue (¢ UCIOJIb30BaHUEM|
bIE  COCTOSTHUsC COCTOSIHHS MPOCTBIX MOJIETIE) OCHOBHBIX Pa3UYUil B
BerecTBa (2 4) [BeIlIecTBa: CTPOCHUE CTPOEHHUH Ta30B, )KUJIKOCTEH 1 TBEPIBIX TEI.
ra3os, OObsicHeHNE Majol CHKUMaeMOCTH
PKUIKOCTEH u KHUIKOCTEH ©  TBEPABIX TN, OOJBIION
TBEPIBIX CKUMAeMOCTHU ra3o0B.
KpUCTaJUIMYECKUX OObsicHeHHe  coxpaHeHus (HOpMbI




Tea. B3amMocBs3b
MEXy CBOMCTBaAaMH
BEIIECTB B Pa3HBIX
arperaTHbIX
COCTOSHHAX M HX
ATOMHO-
MOJICKYJISIPHBIM
CTPOCHHUEM.
OcobeHHoCTH
arperaTHbIX
COCTOSIHHI BOJIBI

TBEPBIX TEJ U TEKYYECTH KUIAKOCTH.
[IpoBenenue OTIBITOB,
ITOKA3bIBAIOIINUX, YTO B TBEPIAOM COCTOSHUMY]
BOAbl YAaCTUIBl HAXOASATCI B  CPEIHEM]
nayplie Ipyr OT Apyra (IUIOTHOCTb MEHBIIIE),
YeM B JKUIKOM.
VYCTaHOBJIEHHE B3aUMOCBSA3U  MEWKY)|
0COOCHHOCTSIMU arperaTHbIX COCTOSHUN BO/IbI
1 CyIIECTBOBaHHEM BOAHBIX Opranu3moB (MC
— Ouonorus, reorpadusi)

Pasznen 3. J[Bwkenue u B3aumoeiictue tei (21 q)

MexaHndeckoe
Brokenue (3 1)

MexaHnueckoe
ITBUYKEHUE.
PaBHOMEepHOE W
HEpaBHOMEPHOE
ITBHYKEHUE.
CKOpOCTSb.
Cpenuss
CKOPOCTh TpHU He-
[PaBHOMEPHOM
NBH>KEHUU. Pacuér
IyTH W BPEMEHHU

Uccnenosanune PaBHOMEPHOTO
TBUYKEHUS U OTIPE/IeTICHHE ero MPU3HAKOB.
Hab6mronenune HEPaBHOMEPHOTO

NIBI)KEHUSI W OMNPEIEICHHE €ro OTIMYMMA OT|
[PABHOMEPHOTO JIBHKCHUS.

Pewrenue 3amay Ha onpezeneHue MyTH,
CKOPOCTH U BPEMEHHM  PaBHOMEPHOTO
TBUYKEHUSI.

AHanu3 rpadukKoB 3aBUCUMOCTH IYTH
1 CKOPOCTH OT BPEMEHHU




VIBM>KCHU S

Muepuusi, macca,
[UIOTHOCTH (4 1)

SIBienue
MHEpLUUU.  3aKoH
MHEPIIMH.

B3anmMoaeiCTBHE TEII
KaKk MpUYrHA
M3MEHEHHSI CKOPOCTH
ITBHOKEHUS TEN.
Macca kak Mepa
MHEPTHOCTU TeJa.
I110THOCTH BEMIECTRBA.
CBs3b
IUIOTHOCTH c
KOJTUYECTBOM
MOJIEKYJT
CIIMHUTIIC
BEIlleCTBa

B
00BEMa

OOpsicHeHHe UM MPOrHO3UPOBAHUE]
SIBJICHU, 00yCIIOBJIEHHBIX MHEpLMEH,
HaIpUMEp: YTO MPOUCXOAUT NP TOPMOKEHUY]
WM PE3KOM MAaHEBPE aBTOMOOWIIS, MOYEMY]
HEBO3MOKHO MIHOBEHHO [IPEKPaTUTh
JIBIKEHUE Ha BEJIOCHIIENIC WJIM CaMOKaTe W T,
n.  IIpoBemeHme M aHamu3  OIBITOB,
NIEMOHCTPUPYIOIIMUX ~ U3MEHEHHE  CKOPOCTH|
NBIDKEHUSI Tejla B PE3yIbTaTe ACUCTBUS Ha|
HEro Ipyrux Teil.

Pemienne 3amad  Ha  ONpeACIICHUE
MaccChl Tella, ero 00bEMa M MIOTHOCTH.

[IpoBenenne ®  aHamM3  ONBITOB,
IEMOHCTPUPYIOLIUX 3aBHCUMOCTb

M3MEHEHUSI CKOPOCTH Teja OT €ro Macchl IpH|
B3auMonencTeuu  Ten. M3mepenue Maccsl
TeJla Pa3IMYHBIMM  CHOCOOAMH.




OrpezienieHne MIIOTHOCTH Tela B Pe3yJIbTaTe
M3MEPEHHsI €r0 MacChl U 00bEMa

Cuia. Bugel cun
(14 u)

Cuma  kak
XapaKTEpUCTUKA
B3aMMOJICHCTBUS TEJL.

Cuna
YIIPYTOCTH U 3aKOH
['yka. N3mepenne
CHJIBI C  IIOMOIIBIO
ITUHAMOMETPA.
SIBIeHME TATOTEHUS
M CUJIa TSHKECTH.
Cuna
TSKECTH Ha
NMPyTUX IUTAaHETAax.
Bec Tena.
HeBecomoCTb.
ClokeHHE  CHIL,
HaIpaBJICHHBIX TI0
OJTHOM MPSIMOM.
PaBHOzAeicTBYIONI ast
cun. Cuna

N3yuenue B3aMMOJICHCTBHS KaK|
[IPUYMHBI H3MEHCHUSI CKOPOCTH TeJla WIH €ro|
nedopmary.

Onwucanue peasIbHBIX cuTyanuif

B3aUMO/JICHCTBUS TEJI C TIOMOIIBIO MOJICICH, B
KOTOPBIX BBOJUTCA IOHATHEC U I/1306pa)KCHI/Ie
CHIBI. Wzydenue CHJTBI YIIPYTOCTH.
VccrnenoBanre 3aBUCHIMOCTH CHJIBI YIIPYTOCTH|
OT VyIUIMHEHUSI PE3WHOBOTO IIHypa WIH
[TPY>KUHBI

(c mocTpoenuem rpaduka).

AHanu3 TPaKTHYECKUX CHUTYallHid, B

TpeHusi. TpeHue

KOTOPBIX  TPOSIBIISICTCS ~ JCHCTBHE  CHJIB]
yrpyroctd  (YOpyrocTb Msida, KpPOCCOBOK,
BETOK JIepeBa u JIp.).

AHanu3  cuTyaluii, CBSI3aHHBIX (|
SIBJICHIIEM TATOTCHMUS. OObsacHeHHE
OpOUTAITLHOTO JIBHKCHHS IJIAHET C
WCIIOJB30BAaHUEM  SIBJICHUS  TATOTCHUS M|
3akoHa wuHepuuu (MC — acTpoHOMUS).
M3mepenne Beca Tela € MOMOIIBIO




CKOJIBKCHUSI
TpeHHe

b4l
IIOKO4I.

Tpenue B npupone u

TCXHHUKC

TMHAMOMETpA. O6ocHoBanue 3TOro
crioco0a u3MepeHusl.

AHanu3z W MOJIEIUPOBAHUE SIBJICHUS
HEBECOMOCTH. OKCIIEpUMEHTAIBHOE
[IOJIy4eHUE  IIpaBUjla  CIOXKECHHMS  CHI,
HAnpaBJICHHBIX  BIOJb  OJHOM  IPSIMOM.
Omnpenenenue BEJTMYUHBI
[PaBHOJIECHCTBYIOLIEH CHIL.

W3ydeHue cuibl TpEHUS CKOJIBXKEHUS U
CWIbl  TpeHus  mnokos.  MccnenoBanue
3aBHCUMOCTH CHJIBI TPEHHUS OT Beca Tejia U
CBOMCTB TPYILIMXCS TOBEPXHOCTEM.

AHanmu3 NPaKTUYECKUX CUTYallud, B
KOTOpPBIX  NPOSIBISIETCS  JIEUCTBUE  CHUJIbL
TPEHMs,  HCIOJB3YIOTCS  CIOCOOBI  €§
YMEHBIIEHUS] WM YBeJIWYeHus (KaTaHHE Ha
ITBIKaX, KOHbKax, TOPMOKEHHE
ABTOMOOMJIS, UCIIOJIb30BaHKE
[TO/IIINITHUKOB, IJIaBaHHE BOJHBIX KHUBOTHBIX]
1 ap.) (MC — 6uonorus).

Pemenne 3amay ¢ UCHOIB30BaHHEM
dopmyn ans pacuéra CHIIBI TSDKECTH, CHJIb]

YIIPYTOCTH, CUJIbI TPEHHUS




HccnenoBanne  3aBUCMMOCTH  CHJIBI
TPeHHsI OT Beca Tela M CBOMCTB TPYIIUXCS]
[TOBEPXHOCTEH.

AHanu3 TPaKTUYECKUX CUTyalluid, B
KOTOPBIX  TIPOSIBISICTCS ~ JICHCTBUE  CHIIB
TpEeHHUSI, UCIONIB3YIOTCS CIIOoCcOObI ed
YMCHBIIICHUS WJIA YBEIHUYCHHS (KaTaHue Hal
ITBDKAX, KOHBKaX, TOPMOKEHUE
ABTOMOOMIIA, HCIOJIb30BaHUE
[MOJIIINITHUKOB, TJIABAHUE BOJHBIX KHUBOTHBIX]
u ap.) (MC — 6uonorus).

Pemenne 3amay Cc UCHOIB30BaHHEM
dbopmyn nnsi pacuéra CUIIBI TSKECTH, CUJIIBI
YIIPYTOCTH, CHIIBI TPEHUS

Pasznen 4. JlaBnenune TBEPIBIX Te, KUAKOCTEH U Ta30B (21 u)

JlaBnenue [aBnenue.
[Tepenaya Crioco0Obl
naBIeHUs YMEHBIIICHHUS u
TBEPABIMA YBEIUYECHUS
TeIamHu, TaBJICHUSI.
bKuAKOCTAMA — WJ]aBieHHE rasa.
razamu (3 u) 3aBUCHMOCTH

aBJICHUS raza oT
00BEMa u

AHamm3z W OOBSICHEHHE OIBITOB U]
MPAKTUYECKUX  CUTyalludd, B  KOTOPBIX]
[TPOSIBIISICTCSI CHJIA JTaBJICHUSI.

O6ocHoBaHUE croco6oB
YMEHBIIEHUs] U yBEIWYEHHsS  JaBJICHMS.
l3ydeHue 3aBUCHMOCTH JaBIEHHS Tra3a oOf]
o0béMa U TEMIEPATYPHI. N3yuenne
0COOCHHOCTEH Tepefadn aBJIeHHUs TBEPABIMY]

TCJIIaMH, ) XKUAKOCTAMHU U ra3daMu.




TEeMIIEPATYPHI.
[Tepenaya naBiieHUS
TBEPABI- MU

(O0o0cHOBaHUE
0COOEHHOCTAMU
TBEPIOM, KUJKOM

PE3YyJIbTATOB OIIBITOB|
CTPOCHUA BCIICCTBA B

TEeJIaMH, Y Ta3000pa3HOM COCTOSHUSIX.
PKUJIKOCTSIMU u OKCIIepUMEHTAIHOE JI0Ka3aTeNIbCTBO
ra3aMu. 3akoHa I[lackans. Pemenne 3amgad Ha pacuér
3akoH [lackais. naByieHUs TBEPIOro Tena
[THeBMaTHUECKUE
MaIHbI
JlaBneHue 3aBHCUMOCTD HccnenoBanue 3aBUCHUMOCTH
pkuKoCTd (5 4) |[TaBiIeHUS KHUIKOCTH |[TaBJICHUS KHUIKOCTH oT TITyONHB]
OT  [IOTPYKEHHS U TUIOTHOCTH JKUJIKOCTH.
rI1yOUHBI Habmonenue u 00BsICHEHHE
MOTPY>KEHHUSL. CUIPOCTaTHYECKOTO Iapajokca Ha OCHOBE]
I'mppocratnyecku U 3akoHa [lackais.
napaioKc.
CooOmarommecs N3yuenune cooOmarmmxcs COCy/10B.
COCYJIBI. Pemenue 3aau Ha pacy€r naBiIeHUs|
['mapaBinyeckue JKUJIKOCTH. OObBsicHeHHE MPUHIINIIA]
MeXaHU3MbI NECTBUS TMAPABIMYECKOTO ITpeECca.
Ananus u 00BsICHEHHUE
[IPAKTUYECKUX CUTYaLUH,

NIEMOHCTPUPYIOLUX MPOSBJICHHE JaBJICHUS]

PKUIKOCTH W 3akoHa [lackans, Hampumep




[IPOIIECCOB B OpraHU3ME IpPU TITyOOKOBOTHOM|
HbIpstHUM (MC — Ouosorus)

IAT™MOC(hepHOe
naBnenue (6 )

aTMochepHoe
naBIICHHE.

[ TprumHbI
CYILIECTBOBAHUSI
BO3JIYILIHOM
00o00uKM  3emun.

M3mepenue
ATMOC(EPHOTO
TaBJICHMUS.
3aBUCUMOCTh
aTMOC(epHOro
aBIICHHS oT
BBICOTBI Haj
YPOBHEM  MOpsl.
[Tpu6opsI TUISL
M3MEpPEHUS]

Atmocdepa 3emnu u

OneiT Toppuuesny.

DKCIepUMeHTaIbHOE oOHapyXeHHe
aTMOC(EpHOTO  JaBJICHHUA.  AHAIM3 W
OOBSICHEHHE  OMBITOB U IPAKTHUYECKUX
CUTyaluH, CBSI3aHHBIX c JIEHCTBUEM
aTMOC(EpPHOro J1aBIEHUSL.

OO0bscHeHne CYLIECTBOBAHUS

aTMochepsl Ha 3eMiie U HEKOTOPBIX IJIaHeTaxX
WM e€ OTCYTCTBUSI Ha JAPYruX IUIaHETaxX WU
Jlyne (MC — reorpacgusi, acTpOHOMHUS).
OObsicHEeHHE W3MEHEHUs TUIOTHOCTH
aTMoc(hepsl C BBICOTOM U 3aBHUCHUMOCTH
ATMOC(EPHOTO JTABJICHUS OT BBHICOTHI.
Pemienue 3a1a4 Ha
aTMOC(EPHOTO JTaBJICHUSI.
ycTpoiicTBa 6apoMeTpa-aHeponia

pacyén
N3yuenue




aTMOC(hEpHOTO
ITaBIICHUSI

/lericTBue
DKHIKOCTH M Ta3a
Ha [OIPY>KEHHOE
B HUX Teio (7 1)

[elictBue
PKUIKOCTH W ras3a Ha
IMOTPYKEHHOE B HHUX

TEJO.
BriTasnkuBaromas
(apxuMmenoBa) cuia.

3aKkoH
Apxumena.
[Li1aBanue Tell.
Bo3nyxornnaBanue

DKCIEepUMEHTAIBHOE 0OHapyKEHHE
NEMCTBHS KUAKOCTU M ra3a Ha IOTPYKEHHOE
B HUX TEJIO.

Onpenenenue BBITAIKUBAIOIIEH CHIIBL
NICHCTBYIOLIE HAa Telo, IOrpYy:KEHHOE B

PKHJIKOCTb.
[IpoBenenne u 0OCYXKIEHHE OIBITOB,
NIEMOHCTPUPYIOIIUX 3aBUCHMOCTb

BBITAJIKUBAIONICH CWJIbL, JCHCTBYIOIIEH Ha|
TEJIO B JKUIKOCTH, OT 00BbEMa NOrpyKEHHOU B
PKUIKOCTh YacTH Telda M OT IUIOTHOCTH|
PKUIKOCTH.
HccnenoBanne 3aBUCHMOCTH Beca Tena)

B BOZIE OT 00bEMa MOTPYKEHHOH B KUIKOCTH
JacTH Tea.

Pemenue 3aJa4y Ha IIpUMEHEHUE

3aKoHa ApXHMMeJia U YCJIOBUS IJIaBaHUS Tel.




KoncTpynpoBanue apeomerpa  WiH
KOHCTPYMPOBAHME JIOAKH U OIPEICIICHUE €&
FPY30I0AbEMHOCTH

Paznen 5. Pa6ora u momHoCTh. DHeprus (12 u)

PaboTa nMexaHnyeckas DKCIEPUMEHTAILHOE OITPEIEIICHUE
MoIHOCTE (3 u) pabora. MEXaHUYECKOW padOThl CHJIBI TSDKECTH IIPH|
MOITHOCTB MajcHUd Tela W CWIBl TPCHUS TPy

PaBHOMEPHOM  IIEPEMEUICHUHM  Tena 0|
TOPU30HTAIBHON ITOBEPXHOCTH.

Pacuér momHoCTH, pa3BUBaeMON IIpH
nonabéMe 1o sectHune. Pemenuwe 3amad4  Hal
pacuéT MexaHM4YecKoM paboThl U MOIIHOCTH




[Ipoctsie
MexaHu3Mbl (5 9)

[Ipoctsie
MEXAHU3MBI: PbIYAr,
0JI0K,
HAKJIOHHAs
[JI0CKOCTb.
[IpaBuiio
paBHOBeECHs
pblyara.
[Ipumenenue
[IpaBUJIa PABHOBECUS
pblyara K OJIOKY.
«30JI0TOE TPABUIIO»
mexanukn.  KIIJI
ITPOCTBIX
MEXaHHU3MOB.
IIpocTeie MEXaHNU3MBI
B OBITY U
TeXHUKE. Pbryaru B
TeNe
YesIoBEKa

Onpenenenue  BbIMTPBIIA B CHIIE
[IPOCTBIX MEXAHM3MOB Ha IPUMEpPE pblyara,
MOJBMKHOTO ¥ HEMOJBI)KHOTO  OJIOKOB,
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue ycinoBUsi paBHOBECHS
peruara. OOHapy>KE€HHE CBOWCTB MPOCTHIX]
MEXaHU3MOB B Pa3IMYHBIX HHCTPYMEHTaxX WU
[IPUCIIOCOOJICHUSX, UCTIONB3YEMBIX B OBITY

U TEXHUKE, a TaKkKe B IKHUBBIX
OpraHu3Max MC — ouonorus).
JKCIIEPUMECHTATBHOE JI0Ka3aTeNLCTBO

paBeHcTBa padOT NpU MPUMEHEHHH MPOCTHIX
MEXaHHU3MOB.

Onpenenenue KITA HAKJIOHHOU
[JIOCKOCTH.
Pemienne 3amau  Ha  NpPUMEHEHUE

[paBrja PAaBHOBECHS phbluara M Ha pacyeT
KILL




Mexannueckas
pHEprus (4 1)

Kunetnueckas
MOTEHIMAIbHAS
BHEPTHs.
[IpeBpaiieHue
OJIHOTO BHJIA
MEXaHHYECKOMN
BGHEPTUU B IPYrou
3aKOH COXpaHEHUs U

u

U3MCHEHUS
OHEPIUU B
MEXaHUKe

DKCIEPUMEHTAIBHOE OIIPE/ICIICHHUE]
M3MEHCHUS KHMHETHUYECKOHU u
[MOTCHUIMAIIBHOM HHEPrMM Tejla TNpPH  €ro|
CKaTBIBAaHUH 110 HAKJIOHHOM IJIOCKOCTH.

dopmyIUpOBaHHUE Ha OCHOB®
HCCJICIOBaHUS 3aKOHa COXpaHEeHHUS]
MEXaHUYECKON YHEPTUH.

O6cyxnenne TpaHUII

IIPUMCHUMOCTHU 3aKOHA COXpPAaHCHUA OHCPIHUH.
Pemenne 3amay ¢ HCIOJIB30BaHHEM|
3dKOHA COXPAaHCHUSA SHCPIUn

PesepBHoe Bpems (3 u)

8 KJjace (68 u)

TemaTtuue
CKUii OJIOK, TEMBI

OcHoBHOE
COJIepIKaHue

OcHOBHBIE BUBl  JI€ATEIBHOCTHU
ygamuxcs (Ha ypoBHE y4eOHBIX JCHCTBHIN)

Pa3nen 6. TermoBbie siBnerns (28 4)

CtpoeHnue
nu
CBOICTBA

OCHOBHEI €
[IOJIOKEHUS

MOJIEKYJISIPHO-KH

Hao0mronenue u HMHTEPIIPETALNS
OITBITOB, CBUJIETETHCTBYIOIINX

00 aTOMHO-MOJIEKYJISIPHOM CTPOEHHUH




(7 @)

BCIICCTBA

HETUYCCKOM

TEOPUH CTPOCHUS
BerecTBa. Macca

1 pa3Mephl

ATOMOBU MOJIEKYII.
OIBITHI,
[MOATBEPXKIAION 1e
OCHOBHBIC
[TOJIOKCHHS
MOJIEKYJISIPHO-KH
HETUYECKOU TEOPHHU.
Monenu

TBEPIOTO, JKUJIKOTO
1 Ta3000pa3HOTO
COCTOSIHU U
BEIIIECTBA.
Kpucrannuecku e u
aMop(HbIe TBEPAbIE
Tena.

BEILIECTBA: OIBITHI C -
pacTBOPEHHEM DPa3JIUYHBIX BEUIECTB B

BOJIE.

Pemenne 3amad 1o  OILEHHMBaHMIO
KOJIMYECTBA ATOMOB WJIH -

MOJEKyl B  eIuHHIEe  00BEMA

BEIIECTBA.
AHanu3 TeKcTa JAPEBHUX AaTOMHCTOB
(HarpuMmep, pparmMeHTa

noombl  Jlykpeuns  «O  mpupone]
Belei») ¢ U3JI0KCHHEM
00OCHOBAaHMII aTOMHOWl  THIIOTE3BI

(cMbIciiOBOE uTeHHME). OLIeHKa
yOeMUTEIBHOCTH ATUX 000CHOBAHUIA.
OObsicHenne OpOYHOBCKOTO

NIBUOKEHUS, IBJICHUS JUPPy3un
U pa3iUuuii MEXITy HUMH Ha OCHOBE

[TOJIOKEHU I
MOJIEKYJISIPHO-KUHETHYECKOH TEOpUHU

CTPOCHUS BEIIECTBA.




OOBsICHEHHE CBOICTB
ras3os,
PKHTKOCTEH "
TBEPABIX TENI Ha
OCHOBE
[MOJI0KEHU I
MOJIEKYISIPHO-KH
HETUYECKOM TEeOpHH.
CMmaunBaHue u
KanuJUISIPHBIC
STBIICHUS.
TemmoBoe
paclpeHue
CoKaTue

u

OOBpsicHEHHE OCHOBHBIX pa3lIu4ui B
CTPOCHUH Ta30B, KUAKOCTEH U TBEPABIX TE ¢

HCII0IL30BaHUEM MOJI0KEHHUH
MOJIEK YIS PHO-KHUHETUYECKOM TEOpuH
CTPOEHUS BELIECTBA.

[IpoBenenue OIILITOB I10
BBIDAILMBAHUIO  KPUCTAJUIOB  ITOBAPEHHOU

COJIM WJIU caxapa.
[IpoBenenre u OOBIACHEHHE OIBITOB,

ITEMOHCTPUPYIOIIUX KAUJUIIPHBIE SIBJICHUS U]

SIBJICHHE CMaYyUBaHUA.

OObsicHEeHHE pONU  KaNMWUISIPHBIX

STBJICHUI JIJ151 TIOCTYTIJICHUSI BOJIBI B OPTaHU3M|

pactenuit (MC — Ouomnorus).

Habmonenue, IIPOBEJICHHE i
OOBSICHEHHE  ONBITOB 1O  HAOIIOJICHUIO
TETJIOBOTO PACIIUPEHHS Ta30B, )XKHIKOCTEH U]
TBEPABIX TEIN.

OObscHeHHe coxpaHeHuss 00bEMA
TBEPABIX TEJN, TEKYYECTH KHUJIKOCTH (B TOM
YHClie, Pa3HHULIBI B TEKY4YECTU [UJISl Pa3HbIX|
PKUJIKOCTEH ), TaBJICHHS Ta3a.

[IpoBenenue OITBITOB,

ACMOHCTPHUPYIOIINX 3aBUCUMOCTL HABJICHHUA




BO3/1yXa OT €ro o0béMa W HarpeBaHUs HIIH
OXJIQXKICHNS,

U HuX OOBACHEHHE Ha OCHOBE
AQTOMHO-MOJICKYJISIPHOTO ~ y4eHUs. AHanu3
[IPAKTUYECKUX CHUTyalud, CBS3aHHBIX CO
CBOMCTBAaMH Ta30B, JKUAKOCTEH M TBEPIBIX
e

TernoBbie
nporeccs (21 9)

Temnepatypa. CBsi3b
TEeMIIEpaTypbl CO
CKOpPOCTBIO
TETJIOBOTO JABUKEHUS
YACTHII.

Buyrpenn
5151 DHEPTHSL.
CriocoObl U3MEHEHHS

O06ocHOBaHME TIpaBWJI  U3MEPEHUS]
remneparypel.  CpaBHEHHE  pa3IMYHBIX|
CII0OCOO0OB M3MEPEHUS U LIKal TeMIIEpaTyphl.
HaOmroneHne © = OOBSCHEHHE  OIBITOB,
ITEMOHCTPHUPYIOIUX W3MECHEHUE BHYTpPCHHEH]
PHEPrUH TeJla B pe3yabTaTe TeIIonepeaayu v
PabOTHI BHEITHUX CHJI.




BHYTPECHHEW SHEPrUU:
Terionepeaadya u
COBEpILIECHHE PaOOTHI.
Bunnr
TeIJIonepe1aun:
TETUIONPOBOIHOC Th,
KOHBEKIIUS,
M3JIydeHHE.
KomnaecTtBo
TEIUIOTHI.
YV nenpHas
TEII0EMKOCTD
BCIIECCTBA.
TemnooOMeH
TEIIJIOBOE
[paBHOBECHE.
YpaBHEeHUE
TCIIJIOBOTO
OajaHca.
[InaBiacHue
OTBEpIECBAHNE
KPUCTAUIMYECKU X
BCIIIECTB.

u

u

HaOmonenne u 0OBSCHEHHE OIIBITOB,
00CY)XJIEHHE  TPAKTHYECKUX CUTYyallui,
IEMOHCTPUPYIOIIHUX PA3IMYHBIE BUABI TEILIO-
repenayu: TEIIONPOBOJAHOCTh, KOHBEKIIUIO,
M3JIy4eHHE.

HccnenoBanue sBJICHUS TEIJIO00MEHA
[PY CMEUIMBAHUY XOJIOJHOMN U TOpSYEH BOBIL

Hab6monenue YCTaHOBJICHUS]
TEIJIOBOTO PABHOBECHS MEXIY Tropsued u
XOJIOAHOM BOIOH.

Omnpenenenue (n3mepenue)
KOJINYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJIOH]
[pu Teroo0MeHe c HarpeThIM|

METAJUTMIECKUM ITHITHHIPOM.
Ornpenenenue (M3MEpEeHUE) YACIbHOM
TEIUIOEMKOCTH BeIllecTBa. PemieHue 3amgad,
CBSI3AHHBIX C BBIYUCICHUEM KOJHUYCCTBA|
TEIUIOTHI U TEMIOEMKOCTH TPHU TETIO0OMEHE.
AHanu3 CcUTyalMil MPaKTHYECKOIo|
WCIIOJIb30BaHMsI TETUIOBBIX CBOWCTB BEIECTH
W MarepualoB,HalpuMep B TeIX
AHEProcOEePEKECHUS: TETUTOU3OJISIIIHSL,
sHEeprocoeperaronme KPBIIIIH,

TEPMOAKKYMYJITOPBI U T. 1.




Y nenpHas Temiora

[1aBJICHUS
[lapooOpa3oBanu e
u
KOH/ICHCALUSI.
cnapenue.

Kunenue. Y aenpHas
TEII0Ta
mapooOpa3oBaHy f.
3aBHCHUMOCTD
TeMITepaTyphl
KUTIEHUS
ATMOC(EPHOTO
TaBJIEHUS.
BiaxxHoCTh
BO3/1yXa.
OHEprus
TOILINBA.
'V nenpHas
TCILI0Ta
CropaHusl.
[ [prHLMIIBI

oT

HaGmronenue siBieHuil ucnapeHus: u

KoHAeHcanuu. MccienoBanue — mpolecca
McTiapeHust Pa3IMYHBIX KUKOCTEH.
OOBsICHEHHE  SIBIIGHUH  HCIApEHUs U
KOH/ICHCAIlUU Ha OCHOBE

ATOMHO-MOJICKYJISIPHOTO YUCHHSI.
Hab6mronenue u o0bsicHeHuE mpoiiecca

KUTICHWS, B TOM YHUCIIE 3aBUCHMOCTH|

TCMIICPATYPLI KUIICHUS OT AAaBJICHUA.

Omnpenenenue (n3mepeHue)
OTHOCHTEITHHON BIIQKHOCTH BO3JIyXa.
Habmronenue mpoiiecca TUTaBIICHUS]
KPUCTAIUTMYECKOTO  BEIIECTBA, HAIpPUMEp
TBA.

CpaBHEHHE TIPOIIECCOB  TIUIABJICHUS]

KPUCTALIMUECKUX Tel M Pa3MArdeHus mpy|
HarpeBaHNUM aMOpP(HBIX TEJl.

Onpenenenue (M3MepeHNE) yIENbHOM]
TETUIOTHI TUIaBNeHUs  Jbaa. OObsCHEHHE
SIBICHUN TUIABJICHUS M KPUCTAJUIM3ALMU HA
OCHOBE aTOMHO-MOJIEKYJIIPHOTO YUEHHS.




PaOOTBI TEIIOBBIX
npurareneit. KIIJI

TenoBble ABUTATEIN
u
3alyTa OKpyXarouiei
CpeZBlL.
3aKOH COXpaHEeHHUs U
MIpeBpaIeHus
PHEprun B
MEXaHMYECKHX U
[TCIUIOBBIX MPpOoIeccax

[TCIIJIOBOT'O JIBHI'aTCIIA.

Pemenne  3amay, CBA3aHHBIX  C
BBIYMCIICHHEM  KOJINYECTBA  TEIUIOTHI B
[polieccax TEIUIONEepeaauu Py IUIABJICHUH Y|
KpUCTaJUIA3aLHH, WCIIAPEHNH u
KOH/ICHCALUH.

AHanu3 cHUTyallui MpPaKTHYECKOTO
[IPUMEHEHUSI  SBJIEHUM  IUIaBIEHUS 1|
KPUCTAJUIM3ALlMK, HAIpUMEp, IOJIy4EHUE

CBCPXUUCTBIX MATCPHUAJIOB, COJICBA I'PCIIKA U
Ap-




AHanmu3 paboTel HU  OOBSICHCHHE
MPUHITUIIA 1eUCTBUS TEIJIOBOTO JIBUTATENS.

Boruncnenre KoiuuecTBa TEIUIOTHI,
BBIICJIAIONIETOCS TIPU CrOPaHUM Pa3IMUHbIX
BuI0B ToruuBa, U K11/ neuraremns.

O6cyxneHne IKOJIOTUYECKUX
MOCTEACTBUN  HCIONB30BAHUS JBHUraTelnei
BHYTPEHHETO  CrOpaHusi, TEIUIOBBIX |
ruaposnekTpoctanimii (MC — »skonorus,
XUMUS)

Paszzen 7. DnekTpruecKrue U MarHUTHbIE siByieHus (37 1)

(DIIEKTpUYECKUE
Bapsibl.
3apsKeHHbIE
Tena u 1704
B3aMOJIEHICTBUE
(7 =)

OnexTpusanu s
ren. JIBa ponma
PIEKTPUUECKHUX
3apsiioB.
B3aumopneiict Bue
BapsHKEHHBIX TeEl.
3akoH
KynoHa.
DNeKTpUYecK oe
ToJie.
[ TprHIMI

CyIeprno3uLuu

Ha6J’IIOI[eHI/Ie U IIPOBCACHUC OIBITOB II0
DJICKTPU3AlUA TCJI IIPHU COIPHUKOCHOBCHHUHU U

VHYKIUEH.

Hab6mronenune 4 00BsACHEHUE
B3aUMOACHCTBUS OJTHOUMEHHO 51
[Pa3HOMMEHHO 3apsKEHHBIX TEI.

OObscCHEHHE MpUHIUIA JICHCTBHUS]
PIIEKTPOCKOIIA. OObsicHeHNE SIBJICHU

3H€KTpH3aL[I/II/I HpI/I COHpI/IKOCHOBeHI/II/I TCII U
MHIYKIIMEH C HCHOJb30BAHUEM 3HAHUHN O
HOCUTCIIAX Z-)JICKTpI/I‘{CCKI/IX 3ap5111013 B
BEICCTBE.




SIEKTpUYECKHX | PacmosHaBanue u [0OBACHEHHE SBJICHUMN
noseit. HocuTenmpiaekTpusanuu B HOBCE IHEBHOM JKU3HHU.
IIEKTPUYECKUX
3apsoB.
DnemMeHTapHbII
AJIEKTPUYECKUI
3aps.

CTpOGHI/Ie Ha6J'II-OI[eHI/IC u 00BsICHEHHE OIIBITOB,,

aToMa. WUTIOCTPUPYIOIIMX ~ 3aKOH  COXPaHCHHs]
[[pOBOHUKM  HMAJIEKTPUUYECKOTO 3apsia.

ITUDJICKTPUKH. Halmronenue onbITOB MO MOJESIUPOBAHUIO
3aKoH CUJIOBBIX JINHUW 3JEKTPUUECKOTO MOJIS.
COXpaHEHUS UccnenoBanne IeiCTBUS DIIEKTPUUECKOTO

DIIEKTPUYECKOTO TIOJISI HA IIPOBOJHUKHU M TUAJICKTPUKH
Bapsiia

ITocTosHHBIHM
PIEKTPUYECKUI

ok (20 1)

Onektpudeckn HaOmoneHne pa3mudHBIX BUIOB JACHCTBHS
i1 TOK. YCIIOBUSARJIEKTPUUYECKOTO TOKAa M OOHApYXKEHHE ITHX
CYLIECTBOBAaHUS BUJOB JICHCTBHS B IOBCEAHEBHOM JKU3HU.
piekTpuueckoro  COOpKa M UCHBITaHHE DJIEKTPUUECKON LIeTn
ToKa. MICTOUHUKHUIIOCTOSIHHOTO TOKA.

[TOCTOSIHHOTO W3mepenne cuibl TOKa aMIEPMETPOM.
Toka. JlelictBus M3mepeHHe 3JIEKTPUYECKOr0 HAINpPSIKEHUS

PIIEKTPUYECKOro BOMbTMETpoM. llpoBeneHue u oObsicHeHHE




TOKa (TeIIoBoeE,
XHUMHUYECKOE,
MarHuTHOE).
DJIEKTPUYECKUN
TOK B )KHJIKOCTSIX
1 raszax.
DneKTpudecKas
ens. Cuiia Toka.
DIIEKTPUIECKOE
HaNpsOKEHHE.
CornpoTuBiieHHE
[TPOBO/IHUKA.
Y nenbHOE
COTIPOTUBIICHHE
BelecTBa. 3aKOH
Oma 117151 yyacTka)
[1CTTH.

OIBITOB, JEMOHCTPUPYIOLIUX 3aBUCHUMOCTH
PIIEKTPUYECKOTO COTPOTUBIICHUS
[IPOBOJIHMKA OT €ro JUIMHBI, IUIOLIa]y|
[IOTIEPEYHOr0 CEeUeHHs U MaTepuana.

HccnenoBaHnne 3aBUCHMOCTH CHIIBI TOKA,|
[POTEKAIOIIEr0  Yepe3  pe3UucTop, O
COIIPOTUBJICHUSI PE3UCTOPA U HAIIPSIKEHUS

Ha pe3ucTope.

[IpoBepka npaBuiia CI0KEHUS HANIPSLKEHUH]
[pU TOCTEeI0BATEILHOM COEJAMHEHUH JBYX|
[PE3UCTOPOB.

IIpoBepka mnpaBuna A CWIBI TOKa IIpH|
MapajuieIbHOM COETUHEHUN PE3UCTOPOB.

AHanu3 cuTyaluil IOCIIENOBATENBHOTO U
[apajuieIbHOIO COEAMHEHUS! MPOBOJHUKOB B
TOMAIIHUX AJIEKTPUUECKUX CETSX.

Pemenne 3amau ¢ MCHOIB30BaHHEM

[locnenoBarensHBakoHa Oma u  ¢opMmyn  pacuéra

oe DIIEKTPHUECKOTO CONPOTHBIICHUS npy
U [10CJIeI0BATEIEHOM U napanieabHOM|

MapajuleIbHOE  [COSIMHEHHH TIPOBOTHUKOB.

COECIMHEHNE Onpenenenue paboTs]

[IPOBOHUKOB.  PICKTPHYECKOTO TOKA, MPOTEKAIOMIETO Yepes3

PaGora 151

[pe3uCTOp.




MOIITHOCTb
PIIEKTPUYECKOTO
TOKA. 3aKoH
xoyns—Jlenua.
DIEKTPOIPOBOK
a ¥ moTpeduTenn
PIEKTPUYECKOM
DHEPTUU B OBITY.
Kopotkoe
3aMbIKaHUE

Omnpenenenue
QJIEKTPUYECKOTO  TOKa,
[pe3ucTope.

HccnenoBaHue 3aBUCHMMOCTH — CHJIB]
TOKA Yepe3 JIAMIIOUKY OT HAIIPSDKEHUS Ha HEll.

Omnpenenenue KIIJ[ narpeBarensi.

Wccnenosanue peoOpa3zoBaHUs
SHEpPIrUn npu noabEéMe rpys3a
PIIEKTPOJIBUTATETIEM.

OOpsicHeHUE yCTPOICTBA U IPUHIMIIY
ercTBUI JOMAIITHHUX|
HJIEKTPOHArpeBaTeIbHbIX IPUOOPOB.

OObscHEeHHE TNPUYUH  KOPOTKOIO
3aMbIKaHUsl M MPHHLUIA JEHCTBUS IJIaBKHUX
[IPEAOXPAHUTEIIEH.

Pemenne 3amaud ¢ MCNONB30BAHUEM 3aKOHA
JIxoyns—IJlenua. Habmonenue
BO3HUKHOBEHUS DJIEKTPUYECKOTO TOKA B KM I

MOIIHOCTH
BBIACIISIEMON  HA

[KOCTH.




MarnutHbIe
siBiicHus (6 1)

ITocTosHH
bIE MAarHMTEL
B3auMmoneiictBue
[MOCTOSIHHBIX
MarHHUTOB.
MarauTHOE
ToJIe.
MarauTHOE II0JIC
SemMIn H ero
BHAUCHUE JINIE:|
PKHU3HU Ha 3eMile.
OneiT  Opcrena.
MarauTHOE I0JI¢
PIIEKTPUUECKOTO
TOKA.

[ [pumeHenune
PIEKTPOMArHUTO
B B TEXHHUKE.

UccnenoBanne MarduTHOT'O
B3aMMOJICHCTBUS ITOCTOSHHBLIX MAarHUTOB.

I/I3yqu1/Ie MAardimuTHOI'O 110J141|
[MOCTOSTHHBIX MAarHUTOB MPU UX 00BETUHEHUH|
1 pa3/IeiCHUN.

[IpoBencuue OIIBITOB o
BI/I3yaJH/I?,aIII/II/I II0JIS1 ITIOCTOSTHHBIX MAarHUTOB.

W3ydenue siBiIeHHS HaMarHUYHBaHUS
BEIECTBA. Hccnenosaunue EeUCTBUS]
QIEKTPUYECKOrO0  TOKA HAa  MarHUTHYIO

CTpEJKY.




[erictBue
MarHUTHOT'O ITOJIS
Ha MPOBOJHUK C
TOKOM.

DNeKTpOoIBUraT
€JIb TTOCTOSTHHOTO
TOKA.

M cnonp30BaHue
PIEKTPOABUTATEN
e

B
TCXHHUYCCKUX
YCTPOMCTBAxX U Ha
TPaHCIIOPTE

IIpoBeneHre ONBITOB, AEMOHCTPUPYIOIIUX
3aBUCHUMOCTb  CHJIBI B3aUMO/ICHCTBU
KaTYLIKA C TOKOM M MarHuTa OT CUJIbl U Ha-
[TPAaBJICHUS TOKA B KATYILKE.

AHanu3 CUTyalluu MIPAaKTUYECKOTQ
MIPUMEHEHUS 3JEKTPOMAarHUTOB (B OBITOBBIX|
TEXHUYECKUX YCTPOMCTBAX,
[IPOMBIIIJIEHHOCTH, MEAULIHE).

N3ydyeHnue neiCTBUS MarHUTHOTO IOJIS HA
[IPOBOJHUK C TOKOM. H3yueHue neicTBusi
PIIEKTPOJBUTATEIIS.

N3mepenne KIIJ[ snexkrponBurarenbHoON
ycTaHOBKH.  PacrioHaBamne u  aHauu3
[pa3IMYHBIX PUMEHEHUN JIEKTPOJBUTATEIIEH
(TpaHcnopt, OBITOBBIE YCTPONCTBA U JIP.)

DJIEKTPOMAarHuT
Has WHAYKIUS
(49)

OTIBITH
Dapanes.
SIBeHME
PIEKTPOMArHUTH
ou AHAYKIIHH.
[IpaBumno Jlenna.

DJeKTpor
€HEepaTrop.

OHLITBI 110 HNCCIICIOBAHUIO SABJICHUA
PIIEKTPOMAarHUTHOM VHIYKLIWH:
HCcClIeqOBaHUEe W3MEHEHUU 3HaueHus u
HAIPaBJICHUS UHAYKIHOHHOIO TOKa

CriocoOs1

4




MOJTY4CHUS
PIEKTPUYECKOMN
HGHEPTUH.
(DJIEKTPOCTAHIIUU
Ha
BO300HOBIISIEMBIX
MCTOYHUKAX

PHCPIUA

PesepBHoe Bpems (3 u)

9 kiacc (102 1)
Tematnue OcHoBHOE OcHoBHbIE BU/JIBI JIESATEILHOCTH
CKuM OJIOK, TeMa [Co/IepIKaHue yganuxcs (Ha ypoBHE Y4eOHBIX AeHCTBUI)

Pasznen 8. Mexannyeckue siBienus (40 u)

MexaHuu
eckoe

JIBHKEHHE

u
CITOCOOBI €0

ONMCaHHSs

(10 9)

MexaHuueckoe
ITBYOKEHHE,
MarepuaibHas
TOYKa.

Cucrema
OTCUETa.
OTHOCHUTEIIFHO
CTh
MEXaHUYECKOIO

AHanu3 u 00CcyKIeHIE pa3TUIHBIX PIMEPOB
MEXaHUIECKOTO

JIBUKCHUSL.

OO6cyxaeHue rpaHull MPUMEHUMOCTH MOJIEITN
«MaTepuambHas

TOUKaY.

Onucanue MEXaHUYECKOTO
Pa3TUYHBIMU CITOCOOAMU

JIBUKCHUS

(ypaBHeHue, Tabnuna, rpaduk).




ITBHKEHUSI.
PaBHoMepHOE
MPSMOJIMHEHHO

e JBUKECHHUE.

HepaBnomepHoe
MPSIMOJTUHENHO

€ ABUKECHHE.
Cpenusis

MIHOBEHHAs!
CKOPOCTb  T€Ja

pu
HEPaBHOMEPHO

M JBUKECHUH.
Yckopenue.

PaBHOYCKOPEHHO

e

b4l

MIPSIMOJINHENHO
¢ IBIKCHHC.
CBoOogHOE
[TajcHue.
OnEBITH
["amumes.
PaBHoMepHOE
ITBHYKCHHIC

AHanmu3 >KA3HEHHBIX CHTyaHHﬁ, B KOTOPbIX

[IPOSIBIISIETCSI
OTHOCUTENIEHOCTD MEXaHUYECKOIO
IBUIKEHUSL.
HaGmroneHne  MeXaHMYECKOI'O  IBYDKEHUS

Tella OTHOCUTEIHHO
pa3HBIX TeN OTCYETA.
CpaBHeHUE TIyTe U TPACKTOPHUM JIBUKEHUSA
OJIHOTO M TOT'O K€
Te€J1a OTHOCUTEJIBHO Pa3HbIX TNl OTCUETA.

Ananuz TCKCTa lanmunes
OTHOCHUTCIIBHOCTHU JIBHXCHU,

00

BBHITIOJTHEHUE 33JJaHUI TI0 TEKCTY (CMBICIIOBOE
YTEHHE).

Omnpenenenue cpenHeit CKOPOCTH
CKOJIb)KEHHS OpycKa HIn

IBUKEHHS [Iapuka 1o HAKJIOHHOM
[JIOCKOCTH.

Ananns u o0cyXaeHue cr1oco00B
MPUOTIKEHHOTO ONPEICTICHUS

MTHOBEHHOM CKOPOCTH.

Omnpenenenue CKOPOCTH  PaBHOMEPHOTO,
NBI>KEHUS (IIapuKa

B OKHJIKOCTH, MOJEIH  DIIEKTPUUECKOTO




o
OKPY>KHOCTH.
[lepuon

u 4acToTa
oOparieHus.

JIunennas 7|

yriaoBas
CKOPOCTH.
IlenTpocTtpemu
TEIbHOE
YCKOpEHHE

QBTOMOOMJIS U T. TI.).

Ornpenenenue myTH, IpOUIEHHOTO 32 TaHHBIN
[IPOMEKYTOK

BPEMEHHM, U CKOPOCTH Tejla Mo Tpaduky
3aBUCUMOCTHU ITyTH

PaBHOMEPHOTO JIBUKEHUSI OT BPEMEHH.

O6cyxnenne BO3MOXXHBIX  IPUHIUIIOB
neiicTBHs MPUOOPOB,

U3MEPSIONIMX CKOPOCTh (CIMIOMETPOB).

Bbluucnenne nmytMa M CKOPOCTH  IIpH|
[PaBHOYCKOPEHHOM MPSAMOJIMHEHOM
TBUKEHUU TeEIa.

Ornpenenenue MPONIEHHOTO MYTH Y|
YCKOPEHHUs.  JIBWKEHUS Tena Mo Trpaduky
3aBHCHUMOCTHCKOPOCTH PaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO JIBUKEHUS TEJNA OT BPEMEHH.

Onpenenenne yCKOpEHHs TEJIa npHu

PaBHOYCKOPEHHOM JIBM>)KEHMHM MO HAKJIOHHOU
MJIOCKOCTH.

N3mepenne meproja M 4aCTOTHI OOpaIieHus
Tena 1o OKPY>KHOCTH.

OmpeneneHue  CKOPOCTH  PaBHOMEPHOTIO
NIBYDKEHMSI T€JIa TI0 OKPYKHOCTH.
Pemenne 3a/1a4 Ha OIIpe/IeTICHHUE




KHUHEMaTHYECKUX XapaKTEepPUCTUK
MEXAHUYECKOTO JBM)KCHUS PA3JINYHBIX BUJIOB.
PacnosnaBanue u npuOIMKEHHOE OMMCAHUE
Pa3IMYHBIX BUJIOB MEXaHUYECKOI O JIBUKCHUS B
pUpOJie M TEXHUKE (Ha MpuUMepax CBOOOIHO
NAJaoIIuX  TeJ, JBWKEHHS  JKUBOTHBIX,
HEOECHBIX TeJl, TPAHCIOPTHBIX CPEJICTB U JIp.)

B3anmoneiicTs
e tei (20 u)

BOKpPYT
Connua. IlepBas

KOCMHYIECKas
CKOPOCTb.
HesecomocThb
[eperpy3Ku.
PaBHOBECHE
MaTeprabHON
TOYKH.

A OCOJIFOTHO
TBEPIOE

"

TECIIO.

Ha6J’IIOI[eHI/Ie )51 O6CY)K,Z[CHI/IC OIIBITOB C
JBHOKCHUCM TCJIa IMPU YMCHBIICHWUW BJIMAHUSA
APYrux TCJ, MPCIATCTBYIOIMUX IBUKCHULO.

Anamu3 Tekcra lamuies ¢ oOnUCaHUEM
MBICJIEHHOT'O JKCIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH WHEPLUH;

BBITOJIHCHUE 3a/IaHUI MO TEKCTY (CMBICIOBOG
YTEHHE).
OOcyxeHue BO3MOKHOCTU  BBITOJIHEHUS]
3aKOHA WHEPIMH B PA3JIMYHBIX CHCTEMaX]
OTCYETA.

PaBHOBecHE

HaGmonenne n o0CyxieHne MEXaHHUYECKHUX




TBEPAOro Tea C
BaKpeIrIEHHON
OCBIO BpAILICHUS.
MOMEHT  CHJIBI.
LleHTp TsKECTH

SIBJIEHUH, IPO- UCXOASIIMX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHO- MEPHOM Wi
YCKOPEHHOM JIB)KEHUH OTHOCUTENIBHO
KaOnHeTa (PU3UKH.

JIelCcTBUSL C BEKTOpPAMM CHJI: BBINOJHEHUE]
3aJaHUM MO  CIOXKEHUI0O W BBIYUTAHUIO
BekTOpoB. Halmronenne w/munu mnpoBeneHue)
OIBITOB, JEMOHCTPHUPYIOIIUX 3aBUCHUMOCTH
YCKOPEHHMS Tea OT MPUIIOKEHHOW K HEMY CHJIb]
1 MACChI TeJIa.

AHanu3 W OOBSCHEHHWE  SIBICHUH
MCIIOJIb30BaHUEM BTOPOro 3akoHa HproTOHA.

Pemenune 3amay ¢ UCNOJIB30BAaHUEM BTOPOIO
3aKoHa Hpr0TOHA W ITpaBUiIa CI0KEHUS CUIL.

Omnpenenenue )XECTKOCTU MPYKUHBI.

AHanM3 CUTyaluii, B KOTOPBIX HAOJIIOTAt0TCs]
ynpyrue aepopmanuu, ¥ uX OOBSCHEHHE C
MCIIOJb30BaHuEM 3akoHa ['yka.

Pemienne 3amgau ¢ MCIOIB30BaHUEM 3aKOHA|
['yka.

Hccnenopanne 3aBUCUMOCTH CHJIBI TPEHUS]
CKOJIbKCHUS

oT CHUJIbI HOPMAJIBHOT'O JIaBJICHUS,

OO6cyX1eHne pe3ysIbTaTOB UCCIIEeIOBAHMS.




Ornpenenenue ko3 duirenta TpPEHUS]
CKOJIbKeHUs. I3MepeHue CUITbl TPEHUS TOKOS.
Pemenue 3a1a4 ¢ ucnoab30BaHuEM (OPMYJIbI
U1l CHJIBI TPEHUSI CKOJIBXKEHUS.

AHanu3  JBWXKEHUS Tl  TOJBKO IO
NeCTBUEM CHJIBI TSKECTH — CBOOOJHOIO
[aJCHuUs.

OOpsicHEHHE  HE3aBHCHMOCTH  YCKOPEHUS]
CBOOO/IHOTO MaJIeHHs OT MaccChl Teja.

OuneHka  BeNIWYMHBI  CHJIBI  TATOTEHHA,
neiicTByIONIe MexXIy JAByMs Tenamu (JUis]
[pa3HBIX Macc).

AHanu3 JBUKEHHUS HEOECHBIX Tel IO/
nelicTBueM CHJIBI TATOTEHUS (¢
MCII0JIb30BaHUEM JIOTIOJTHUTEITEHBIX
MCTOYHUKOB HH(POPMAIUH).




Pemenne 3amay ¢ MCHONb30BAaHUEM 3aKOHA
BCEMUPHOTO TATOTEHUA U (HOPMYINBI IS
[pacyéra CUJIbI TSHKECTH.

AHanu3 OpUTHHAIBHOTO TEKCTa,
OIMCHIBAIOIIETO IIPOSIBIICHUS 3aKOH3
BCEMHUPHOTO TSATOTEHUS; BBIIIOJIHEHUE 3aaHUM]
[10 TEKCTY (CMBICJIOBOE UTEHUE).

HabGmonenne u o00cCyxJIeHHE OMNBITOB IO
M3MEHEHUIO Beca Tejla IpU YCKOPEHHOM|
ITBUKEHUU.

Ananus YCIIOBUM BO3HUKHOBEHMUS]
HEBECOMOCTH U NEPETPY3KH.

Pemenue 3agau Ha omnpeneneHre Beca Tena B
[Pa3TUYHBIX YCIOBUSX.

AHanu3 CcWi, JEHUCTBYIOIIMX Ha TeJO,
nokosuieecss Ha onope. OmnpeneneHne LEHTPa)
TSHKECTU Pa3InYHbIX TEJ




3aKOHBI
COXpaHEHHS

)

(10

WNmvnynse  Tena| Habmromenue u 0OCyKIEHHE  OIBITOB,
3meHeHue ITEMOHCTPUPYIOIUX Tepeaady HMITYJbca IMpH|
MMITyJIbCa. B3alMOJCUCTBUM TEJ, 3aKOH COXPAaHEHUS]
MMynbe  cuiblMIynbca MpU  aOCOMIOTHO — YOPYTOM H
3aKOH HEYIIPYroM B3aUMOJIEHCTBUY TEIL.

COXpaHEHUs AHanu3 cuTyaluid B OKPYXKAIOUIEH XKU3HU ¢
MMITyJIbCa. MCII0JIb30BaHUEM 3aKOHa COXpaHEeHUs]
PeakTBHOE MMITyJIbCa.

ITBUKEHHUE. Pacno3snaBaHue ~ sBIE€HUS ~ PEAKTHUBHOIO
Mexanuyeckasi |aBrkeHust B mpupone u Texauke (MC —
pabota HONOJIOTHS).

MOIIIHOCTb. IIpuMeHeHne 3aKkoHa COXPAaHEHMsI MMITYJIbCY
IPaboTa CUJIIIJIA pacu€ra pe3yJbTaTOB B3aMMOICHCTBUS TEl
TSKECTH, (Ha mpuMepax HEyNpyroro B3aMMOJIEHCTBUS,
YIIPYTOCTH, YIPYroro IEHTPAJIBHOTO  B3aWMOJICHCTBUS]
TpeHusl.  CBSA3BABYX OJUHAKOBBIX TEJ, OJHO M3 KOTOPBIX
PHEpPrUun HHETIOJIBUKHO).

paboTHI. Pemenne 3amay ¢ MCHONB30BAaHUEM 3aKOHJ
[ToTeHumanbHas |COXpaHEHHs UM- ITYJIbCa.

pHepruss  Tena, OmnpexaeneHue pabOThl CUIIBI YIPYTOCTH MpY|
MONHATOTO  HaANOgbEME rpysa c HCIOJIb30BaHHEM
MOBEPXHOCTHIO  [HEMOABHXKHOTO M MOJBMKHOTO OJIOKOB.

BEMITH.

[ToreHumanbHas




PHEPIrUsl CHKATON

[IPY>KUHBI.

Kunetnueckas

DHEpPrusl.

Teopema 0

KHHETHYECKON

PHEPIHUHU.

3aKoH W3mepeHre MOIIHOCTH.

COXPAaHEHUs W3MepeHne MNOTEHUUAIBHON DJHEpruy

MEXaHUYeCKOW  [ympyro n1eOpMUPOBAHHON MPYKUHBI.

PHEPTUU W3MmepeHne KUHETUYECKOW DBHEpruy

Tesa Mo JUIMHE TOPMO3HOTI'O MYTH.

OKCIEpUMEHTAIBHOE CpaBHEHHUE

M3MCHEHUS IMOTCHIIMAIFHOM M KHHETHYECKOMH
DHEPIUM Tejla NPU JBHKEHUU I10 HAKIOHHOW
IIOCKOCTH.

OKCnepyUMeHTallbHAsl MPOBEPKa 3aKOHA

COXPAHEHUS MEXaHWYECKOW »HHEpruH MpHu




CBOOOIHOM MaJICHHH.

[IpumeHeHne  3akoHa  COXpaHEHUS
MEXaHUYECKOM  PHEpruum Ui pacuéra)
MOTCHUUAIIBHOM W KUHETUYECKOW DJHEPrui
Tena. Pemenuwe 3amad ¢ MCIOIB30BAaHHEM
3aKOHA COXPaHCHUS MEXaHUYCCKON SHEPTHH

Paznen 9. Mexannueckue konedanus U BoHbI (15 u)

Mexannueckue
KoneOanus (7 1)

Konebare
ITBEHOE
IBHYKCHHE.
(OCHOBHEIE
XapaKTEPUCTUKHI
KOJICOAHUH:
MepHuo/I, 4acToTa,
AMITTUTY/IA.
MaTemaTuuecKu
i U NpYXKUHHBIN
MAasITHUKH.

[ IpeBpaiienre

DHEPrUu IpH

Habmonenue KoJIeOaHuI o1
NEHCTBHEM CHJI TSDKECTH WM YIpPY- TOCTH W
oOHapy)XeHHe TMOAOOHBIX  KojeOaHuil B
OKPY>KafOIIeM MUpE.

AHanu3 konebaHuil rpy3a Ha HUTH U HA|
npyxuae. OnpejeneHne 9acToThl KoJieOaHUH]
MaTEMAaTUYECKOTO U IPY>KMHHOTO MAasITHUKOB.

HaOmronenne u OOBSICHEHUE SBJICHUS
pezoHanca.  MccrmemoBaHue — 3aBUCHUMOCTH
reproaa KoJIeOaHWH TMOJIBEICHHOTO K HHTH
rpy3a OT JUIMHBI HUTH.

[IpoBepka HE3aBUCHMOCTH IIEPHOJIA
KoseOaHMii rpy3a, MOJABEIICHHOTO K JICHTE, OT




KOJIE0aTENEHOM

Maccel rpy3a. HaOmogenue u oOcyxaeHHe

ITBYDKEHHH. OIBITOB, JEMOHCTPUPYIOIIUX 33aBUCHUMOCTH
3aryxaro [epuoja KoyeOaHuil Mpy>KMHHOI'O MasTHUKA OT
mye KoJeOaHus.MacChl TPy3a U KECTKOCTU MPY>KUHBI.
BbIHYXICHHbIE [IpumMeHeHne  MaTeMaTHYECKOro |
KosieOaHMsl. MPYKUHHOT'O MasiTHUKOB
Pezonanc B KauecTBe Mojeied Juid ONHCaHusy
KoJeOaHUI B OKPYKAIOIIIEM MHUPE.
Pemenne  3amad,  CBA3AaHHBIX  C
BEIUMCIICHUEM WM OLEHKOW  YacTOTHI
(mepuoja) konebaHUM.
Mexanuueckue [CBoiicTBa OOHapyxeHHE€ M aHaJIU3 BOJHOBBIX
BOJTHBI. 3BYK MEXaHHUYECKUX [IBJICHUH B OKPYXKAIOIIEM MHPE.
(8 u) BOJIH. JlnHa Habmonenune pacnpocTpaHeHHUs
BOJTHBI. MPOIOJILHBIX M MTOTIEPEYHBIX BOJIH (HAa MOJIENH
MexaHnnueckie [ OOHapyXXEeHHE aHaJOTMYHBIX BHUJOB BOJH B
BOJTHBI BlIpHpoie (3BYK, BOJSHBIE BOJIHBI).
TBEPIOM  Tele, Berruucrienye JUIMHBI BOJIHBI U CKOPOCTH
CeiCMUYECKHE  [pacIpOCTPaHEHHS 3BYKOBBIX BOJIH.
BOJIHBI. DKCIEepUMEHTAIBHOE orpeienieHue
3BYK. [ pPOMKOCTB['paHUI]  4aCTOThl  CJBIIMMBIX  3BYKOBBIX|
BByKa KOeOaHMiA.
U BBICOTA TOHA. HaOmronenne 3aBUCHMOCTH  BBICOTB]
OTpakeHue 3ByKa OT 4acTOTbl (B TOM 4HCIE C




BBYKa. MCII0Ib30BaHUEM MY3BIKATbHBIX
udpaszByk HUUHCTPYMEHTOB).
yJIbTpa- 3BYK HaGmronenne u 0OBsSCHEHHE SIBICHUS
AKYCTUYECKOTO PE30HAHCA.
AHnanus OPUTMHAIBHOTO TEKCTa,
MOCBSIIEHHOTO HCIIOJIb30BaHUIO 3BYyKa (WM
YIbTpa3ByKa) B  TEXHUKE  (IXOJIOKAIMs,
YIBTPa3BYK B MEIUIUHE U Jp.); BBHITOIHEHHE
3aIaHUi IO TEKCTY (CMBICIIOBOE YTECHUE)
Paznen 10. DaeKTpOMarHuTHOE IMOJIE U DJIEKTPOMAarHUTHBIC BOJTHBI (8 1)
DIeKTPOMarHuT DnexTpo [Moctpoenue paccyX/J1eHuH,
HOC 1noJje UMarHUTHOE T0JIe.[000CHOBBIBAIOIINX B3aNMOCBS3b
PJICKTPOMATHUTHBI [ 1ek TPOMArHUT PIAEKTPUYECKOTO U MArHUTHOTO IOJIEH.
e Botbl (6 1) HEBIE BOJIHBIL.




CBoiicTBa
PIEKTPOMAarHUTH
bIX BoaH. IlIkaia
PIEKTPOMArHUTH
BIX BOJIH.,
HMcnonp3oBanue
PIIEKTPOMArHUTH
BIX BOJH I
COTOBOM CBSI3H.

DnekTpo
MarHUTHAs
MpuUpoJa CBeTa.
CKOpoCTh CBeTa.

BonaoBsI
© CBOIMCTBA CBETa

OKCIEpUMEHTAIBHOE HU3y4YCHUE
CBOICTB DJICKTPOMAarHUTHBIX BOJMH (B TOM
YICIIE C TOMOIIHI0 MOOMIIBHOTO Telie(hoHa).

AHanu3  pEHTICHOBCKUX  CHHMKOB
4EJIOBEYECKOTO OpraHnu3Ma.

AHanu3  TEKCTOB,  ONHUCHIBAIOLINX
MIPOSIBIICHHSI AJIIEKTPOMArHUTHOTO M3JIyYCHHS B
NpUpOJe: JKUBBIE OPraHU3MBI, H3IIydECHUs
HEOECHBIX TeJl (CMBICIIOBOE YTEHHUE).

PacriosHaBanue M aHamu3 pa3IMYHBIX
PUMEHEHUI  DJICKTPOMAarHUTHBIX BOJH B
TEXHUKE.

Pemienne 3amau ¢ HCHOJIB30BaHUEM
bopMynn Ui CKOPOCTH 3JIEKTPOMAarHUTHBIX
BOJTH, [UTMHBI BOJTHBI 1 YaCTOTHI CBETA




yi]

Paznen 11. CeeroBbie sBiaeHus (15 1)

3aKOHbI
pacrpocTpaHeH:
1 cBera (6 1)

M cTouHuku
ceta. JlydeBas
MOJIellb  CBETa.
[ [psmomnuHeiiHoe
[pactpocTpaHeH!
e CBeETA.
3aTMEHUS
Connua u JIyHsl.
OTpaxeHue
cera. Ilmockoe
Bepkayio. 3aKoH
OTpaXKEHUs
CBeETa.
[Ipenomnenue
CBETa. 3aKkoH|
MPEIIOMIICHHS
CBeETa.

[TonHOE
BHYTPECHHEE
OTpaxeHUE
CBETA.

M cnonp30BaHue

Habmonenue OIIBITOB,
NIEMOHCTPUPYIOIIUX SBJICHUE
MPSIMOJIMHEWHOTO  paclpoOCTPaHEHUs  CBETa
(BOBHUKHOBEHUE TEHU M IIONy- TEHH), U HX
HMHTCpIIpETalld C HCIIOJIb30BAHUCM IIOHATUS
CBETOBOTO JIyya.

OObscHeHHe " MOJIEIIMPOBAHUE
COJIHEYHOT'O U JTYHHOT'O 3aTMEHHH.

WccnenoBanue  3aBUCMMOCTH  YIUIQ)

OTpa’keHHUsI CBETOBOTO JIyya OT yIJia MaJeHuUs.

W3ydyeHne CcBOWCTB M300pakeHUsI B
MI0CcKOM 3epkaie. Habmronenne u o0bsacHeHne
OIBITOB 10 TIONYyYCHUIO W300paXCHUH B
BOTHYTOM U BBIIYKIIOM 3epKaiax.
HaOmronerne ©  OOBSICHEHHE OIIBITOB IO
MPETOMIICHUIO




BHYTPEHHETO

CBCTAa HAa 'PaHUIIC PA3JIMYHLBIX CPCl, B TOM|

OTpaXKEHUS BUKCIIE ONBITOB C IIOJIHBIM  BHYTPEHHUM|
ONTUYECKUX oTpakeHueM. MccnenoBaHue 3aBUCUMOCTH YIUIa)
CBETOBOJIAX [PEJIOMIIEHUS OT yIJia MaJeHUusi CBETOBOIO JIy4ad
Ha TPaHMIIE «BO31yX—CTEKIION.
PacriozHaBaHue SIBIEHUN OTPaKE€HUS U
[PEIOMJICHUS] CBETa B IIOBCEJHEBHOW KHU3HH.
AHanu3 U OOBSICHEHUE SIBICHHS ONTUYECKOIO
MU paa.
Pemenue 3agad ¢ HMCHOJIb30BAHHUEM
3aKOHOB OTPa)KEHUS U MPEIOMJIICHUS CBETa
JIvusel W JIun3a, XO0/1 [Tonydyenune u300paxkeHUl C TOMOIIBIO
ONTUYECKUE Jy4yed B JIMH3E|cOOMparolIel U paccenBarolIe JIMH3.
npuoopsr (6 1) OnTuueckas Omnpenenenne (pOKYCHOrO PacCTOSIHUS U
cUCTEMa. ONITUYECKON CHJIIBI COOMpArOILeil TMH3HI.
OnTtuyeckue AHanmn3  yCTpPOWCTBA W NPHUHIHNIY
pUOOPHI: NeCTBUSL HEKOTOPBIX ONTHYECKUX NPHOOPOB:
(dotoamnmapart, |hoToamnmapara, MUKPOCKOIIA, TEIECKOIIa
MHKPOCKOIT (MC — Guonorus, aCTpOHOMHUS).
u TEJIECKOII. AHanu3  sBICHMA  ONHM30PYKOCTH |
I'ma3 KaK/1aJbHO30PKOCTH, IIPUHLMIA JCUCTBUS OYKOB
onTHYeCKast (MC — Ouonorus)
cUCTEMa.

banzopykocth




n
JaJIbHO30PKOCT
b

Paznoxen

rie Oenoro CBeTal0esIoro cBera

B criekTp (3 9)

Paznoxenue

B ceKTp. OnbITHI
HrroToHa.
CrioxeHue
CIIEKTPaIbHBIX
[IBETOB.
{ucnepcus cseta

HaGnrogenne mo pasiiokeHuro Oenoro
cBeTa B crekTp. HaOmronenue u oOBSICHEHHUE
ONBITOB [0 IIOJIYYEHHUIO Oeyloro cBera Ipy|
CJI0)KEHUU CBETa Pa3HBIX IIBETOB.

[IpoBenenne u OOBSICHEHHE OIBITOB IO
BOCTIPUATUIO  I[B€TAa TMPEAMETOB TMpU  UX
HAOJIOJICHUM  4Yepe3  [BETOBbIC  (DHIIBTPHI
(LIBETHBIE OYKH)

Paznen 12. KBanTtoBbie siBjeHus (17 u)
Hcnyckanne — ulOMBITHI O6cyxnenue menu onbIToB Pesepdopral
MOTJIOTIICHHUE Pesepdopaa WO  WCCICIOBAHWIO aTOMOB,  BBIABH)KCHHE

cBera aromoM (4

MTaHeTapHast
MOJEIb aToMa.

CUIIOTE3 O BO3BMOKHBIX PE3yJIbTaTax

%)




Mogens  aTomal OIIBITOB B 3aBUCUMOCTH 07|
bopa. [IPEANOIaraeMoro CTpPOEHUs aTOMOB,|
lciyckanue  MQOpMyIHpOBaHUE BBHIBOJIOB M3 PpE3yJIbTAaTOB
[IOTJIOLLEHUE OIIBITOB.
CBETA  aTOMOM. OOcyxnenue IIPOTUBOPEUHI
KBaHTBI. IJIaHETapHON MOJENIN aToMa
JInHeituarbie W OCHOBaHMW [y TuUnore3bl bopa o
CIIEKTPBI CTALMOHAPHBIX OPOUTAX FIEKTPOHOB.
HabmroneHne CIUIOMIHBIX M JIMHEWYaThIX
CIIEKTPOB  M3JIy4CHMs Pa3IMYHBIX BELIECTB.
OO0bsCHEHNE TUHEHUATBIX CIIEKTPOB U3ITyUEHUS
Ctpoenue Pa/(0aKTHBHOCTb. OOcyxeHue BO3MOXHBIX THIIOTE3 O
aromuoro  sapaAnbda-, 6eTa- HMomenax crpoenus sapa. OnpeneneHyue cocTasa
(6 u) ramma- SICp MO 3aJJaHHBIM MAaCCOBBIM M 3apsiIOBLIM|
M3JTy4EHHUS. YUCJIaM M II0 TIOJIOKEHUIO B IIEPUOAUYECKOH
Crpoenue cucreme dnementoB (MC — xumus).
ATOMHOT'O  sApa. AHamn3 U3MEHEHHUsS COCTaBa saApa U €ro
Hyxionnast [OJIOKEHUSI B IEPUOJNYECKON CHCTEME IIpH
MOJIE/Tb a-pagroaktuBHOCTH (MC — XuMUSs).
ATOMHOI'O  sAApa. UccnenoBanre TpeKOB a-4acTHI] IO
130TOMBI. rotoBeIM  (otorpadusim. OOHapyxeHHe H
PanroakTuBHBIE M3MEPEHHUE PATUAIMOHHOTO (DOHA C TTOMOIUIBIO
[IpEBpaIcHUs. TO3UMETPA, OLICHKA €r0 MHTCHCUBHOCTH.

[lepuon

AHanu3  OHOJIOTMYECKMX  M3MCHEHMIA,




nojypacrnaza.  |IPOUCXOIAIINX MO IEHCTBUEM PaNOAKTHBHBIX
HeiictBus [u3nydennii (MC — Ouomnorus). Mcnonp3oBanug

pPaZlMOaKTUBHBIX |paJHMOAaKTUBHBIX W3MydeHuil B Meaunune (MC

U3JIy4eHUN Ha— OHosorus)

JKUBBIC

OpraHu3Mbl

SInepHbie
peakuuu (7 4)

SAnepHbie Pemenne 3agad ¢ HMCIONB30BaHUEM
peakuuy. 3aKOHBI[3aKOHOB COXPAHEHMsI MAacCOBBIX M 3apsIOBBIX
COXPAaHEHUs 4KCeJl Ha ONPEICIICHUE PE3YIbTaTOB
3apsiI0BOTO

" SIEPHBIX PEAKIINH; aHAIN3 BO3MOXHOCTH
MaccOBOTO WJIA HEBO3MOKHOCTH SJIEPHOM peaKIiH.
yHucen. OHeprus OueHka D9HEpPruM  CBSA3M  siiep C
CBSI3U  ATOMHBIXMCIIOJIb30BaHUEM (OPMYIIbI DHHIITEHHA.
sanep. CBs13b OOGcyxnenue MEPCTICKTUB
Macchl WUCITIOIb30BAaHUS YIPABISIEMOT0 TEPMOSIEPHOTO
SHEPIHH. CHHTE3a.
Peakiun cuntesa Ob6cyxaenue IIPEUMYILECTB u
U JIETICHUSI SJIep. IKOJIOTUYECKUX MPoOJIeM, CBI3aHHBIX C SIEPHOM
Wctounuksneprerukoit (MC — skonorus)

n SHEPruu
CouHIia 1 3BE311.
SAnepHas

SHEepPreTuKa




[ToBTOpHUTEILHO-0000IIArONHI MOTYTH (9 )

CucreMaTu3anus

O0001menue

y4eOHBIX 3aJaHHH,
i54 0000111eHHECOEPKAHNS TPEOYIOIMNX JEMOHCTPAIIMK KOMIIETEHTHOCTEH,
npeaMeTHoro  [K&KAOTO H3xapaKTepU3yIOImmxX €CTECTBEHHOHAYUYHYO
comepkanus ~— p[OCHOBHBIX [PAMOTHOCTB:  NPUMEHEHMS I0JIyYE€HHBIX
OTIBITa paszxeno'B KYPCU3yanuit ast HaydHOTO OOBSCHEHHS (PH3HUISCKHX
IeATENBHOCTH, Slgizlg;ecme’ SIBIICHUIA B OKpyXaroleii  npupoae U
PUOOPETEHHOTO H—— [MOBCCIHEBHOW JKU3HMU, a TAKKE BBISBICHUSI
pH M3YYCHUHY ot ovarruTHEL (1)I/ISI/I‘IGCKI/IE( OCHOB  psla  COBPEMEHHBIX
BCETO Kypcaje, KBAHTOBLIETEXHOJIOTHIA; PUMEHEHUS OCBOCHHBIX
buzuku SABIICHMS. DKCIIEPUMEHTAITBHBIX YMEHUI TS

Hayunbiii metop|
MO3HAHUS W €ro
peanu3ars B
(hu3nIeCKuX
MCCIICIOBAHMSIX.
CBsi3b QU3HKH U
COBPEMEHHBIX
TEXHOJIOTUI
o0yacTu mepenady
nH(popManuy,
SHEpreTHKe,

JPA3THIHBIX Pa3/enioB Kypea (bu3uKH.

Brimonnenue

vccnenoBaHus (U3MYECKUX SIBJICHUH, B TOM
yucie JUIsl TPOBEPKU THUIIOTE3 M BBISABICHUS
3aKOHOMEPHOCTEM.
Pemrenne pacy€rHbIX 3a/1a4, B TOM YHUCIIE
[IpeoJIaraoluX HCIoNb30BaHue (PU3MUECKON
MOJEIM M OCHOBAaHHBIX Ha COJIEpPKAaHHUU

Beinonnenue u 3amura TpyINnoBbIX WY
MHAWBUAYAJIIBHBIX  IIPOCKTOB, CBA3aHHBIX (¢
coZiepKaHueM Kypca (pU3UKU

TpaHCIIOpTE
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