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OdenepanbHas pabodast mporpamma 1o ydeoHomy npeamery «Duznka» (0a30BbIN
ypoBeHb) (mpeameTHas obnactb «EcTecTBEeHHO-HAy4yHBIE TIPpEAMETHI»)  (nanee
COOTBETCTBEHHO — MporpaMma 1o ¢pusmnke, Gu3nKa) BKIOYAET MOSICHUTEIBHYIO 3aMHCKY,
coziepkaHue 00y4YeHUsl, TIIAHUPYEMbIE PEe3yJIbTaThl OCBOCHUS MPOTPaMMBbI 10 (U3HUKE,
TEMaTUYECKOe TUIAHUPOBAHUE, MepeUueHb (KOAU(PUKATOP) paclpeieICHHBIX 0 KilaccaM
MPOBEPSIEMBIX TpeOOBaHWN K pe3yibTaTaM OCBOCHUS OCHOBHOW 00pa30BaTEIbHOU
MpOrpaMMbl OCHOBHOTO OOIIIEro 0Opa30BaHUSI W AJIEMEHTOB COJEpKaHWs MO (Pu3uKe,
nepedeHb (KomudukaTop) TPOBEpPSEMBIX TPeOOBaHUN K pe3ynbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHON MTPOTpaMMbl OCHOBHOTO OOIIET0 00pa30BaHUS U AJIEMEHTOB
coziepKaHus 0 (PU3HUKE.

HOACHUTEJIBHASA 3AIIMCKA

[IporpamMma mo Qu3uke Ha YpOBHE OCHOBHOTO OOLIEro 0Opa3oBaHUS COCTABIIEHA
Ha OCHOBE TOJIOKCHHM M TpeOOBaHUI K pe3yjbTaTaM OCBOCHHS Ha 0a30BOM YPOBHE
OCHOBHOW 00pa3oBaTeNbHON mporpaMmsbl, mpeactaBieHHsix B PI'OC OO0, a Takxke
c yuetoM (penepanbHO pabodeii mporpaMMbl BOCIIUTAHUS U KOHIEHIUN TTPETOIaBaHUS
yueOHoro npeameTa « Du3nKay.

ConepxxaHue TporpaMmbl MO  (PU3MKE HANpaBiIeHO Ha  (QopMUpOBaHUE
€CTECTBEHHO-HAYYHON I'paMOTHOCTU OOYYAIOIIMXCS U OPraHU3aLMI0 U3yYEeHHs (PU3HUKU
Ha JIeSITEeIbHOCTHOM ocHOBe. B mporpamme mo (U3MKE YUWUTHIBAIOTCS BO3MOKHOCTH
yyeOHOro mnpeamera B peanuzanuu TpedoBanuit PI'OC OOO k MmIaHUPYEMbIM
JUYHOCTHBIM U METANpEIMETHBIM pe3yJibTaTaM OOYUYEHHUs, a TaKKe MEKIPEIMETHBIC
CBSA3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl.

[Iporpamma 1o (¢u3MKe yCTaHABIMBAET paclpelesieHue Y4eOHOro marepuana
no roaam oOydeHus (IO Kjaccam), MpejuiaraetT MPUMEPHYIO MOCIEI0BATEIbHOCTD
M3Y4YeHUsl TeM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHUS MPEIMETHOTO COJIEPKAHUS U ydeTe
BO3PACTHBIX OCOOEHHOCTEN 00yUaroIXCS.

[Iporpamma no ¢usuke pazpadboraHa C 1EIbI0 OKa3aHUS METOJIMYECKON MOMOIIU
YUUTEIO B CO3/IaHUU paboyelt mporpaMMbl IO Y4eOHOMY TTPEIMETY .

dusnka SBISIETCS CHUCTEMOOOPA3YIOIIUM I €CTECTBEHHO-HAYYHBIX YUYEOHBIX
IPEIMETOB, MOCKOJIBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IMPOLIECCOB U SIBJICHUIA,
U3y4aeMbIX XHMHEH, Ouoyiorueil, actpoHoMue W (u3mveckoil reorpadueid, BHOCUT
BKJIaJl B €CTECTBEHHO-HAy4YHYIO KapTHHY MHpa, IPEAOCTaBISET HamOoJiee SICHBIC
oOpasnpl MPUMEHEHUS HAYYHOTO METO/a TIO3HAHHWS, TO €CTh CIoco0a MOyYCHHS
JIOCTOBEPHBIX 3HAHUI O MUpE.

Onmna w3 TWaBHBIX 3adad (U3MUECKOro oOpa3oBaHWsI B CTPYKType OOIIero
o0pa3oBaHMs COCTOUT B JOPMUPOBAHUHN €CTECTBEHHO-HAYYHOU IPAaMOTHOCTH U MHTEpeca
K HayKe y 00yJaronuxcsi.
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N3yuenue ¢usuku Ha 0a30BOM YpPOBHE MPEIIOIATAET OBJIAJCHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMHU €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

HAy4YHO OOBSICHATH SBJICHHUS,

OLICHUBATh u MOHUMAaTh  OCOOEHHOCTH HAy4HOT'O UCCIIeIOBaHNUS;

UHTEPIPETUPOBATh  JIaHHBIE M  MCIIOJb30BaTh HAay4yHbIE  JIOKa3aTeIhCTBA
JUIS1 IOJTyYEHU S BBIBOJIOBY.

Lenn n3ydenus QU3UKU HA YPOBHE OCHOBHOT'O OOIIIET0 0Opa30BaHUs OINpeeICHBI
B KOHIICMIIMU TpenofaBaHus ydeOHoro mnpeamera «DPusnka» B 00pa3zoBaTEIbHBIX
OpraHu3anUsaX Pocculickon denepanuny, peAN3YIOLINX OCHOBHBIE
00111e00pa3oBaTesibHbIE TPOrPAMMBI.

Henu uzydenus puznku:

npuoOpeTeHNe MHTEpeca M CTPEMIICHHUS OOYydYaroImuXCs K HAyYHOMY H3YUYEHHUIO
MIPUPOJIBI, PA3BUTHE UX MHTEJUICKTYATbHBIX U TBOPUYECKHUX CITIOCOOHOCTEH;

pa3BUTHE TMPEJCTABICHUH O HAyYHOM METOJE IO3HaHWS H (QopMUpOBaHUE
UCCJIEI0BATENLCKOTO OTHOIICHUSI K OKPYKAIOUIUM SIBJICHUSM;

(opMHUpOBaHHWE HAYYHOTO MHPOBO33PEHHUSI KaK pe3yjibTaTa H3Y4YEHUS OCHOB
CTpOEHUS MaTepuu U HyHIAMEHTAILHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHUE TPEACTaBICHUNH O POAUM (OU3UKA [ Pa3BUTHS  JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TPENCTAaBICHUH O BO3MOXHBIX cdepax Oymymer mnpodecCuoHaIbHON
JESTENbHOCTH, CBSI3aHHOM C (PM3UKOMU, MOATOTOBKA K JaldbHEHIIEMY OOYYEHUIO B 3TOM
HarpaBJICHUHU.

JlocTHkeHre 3TUX LieJied MporpaMmsel o (PU3MKE Ha YPOBHE OCHOBHOI'O OOILErO
o0pa3oBaHUs 00ECTIEUNBACTCS PEIICHUEM CIEAYIOIINX 3a/1ay:

npuoOpeTeHre 3HaHUM O JAMCKPETHOM CTPOCHHMU BELIECTBA, O MEXAHMYECKHX,
TEIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOpETeHUE YMEHUN ONHUCHIBAaTH U OOBACHATH (U3UYECKHE SBJICHUS
C UCIIOJIb30BaHUEM OTYUYCHHBIX 3HAHUH;

OCBOEHHE METOJIOB PEILICHUS] MPOCTEUIINX PACUETHBIX 33Ja4 C MCIOJIb30BAHUEM
bu3HYeCcKUX MOJIENIECH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4;

pa3BUTHE YMEHHH HaO0MI0aTh MPUPOJHBIC SBICHUS W BBIIOJHATH OIBITHI,
nabopaTopHble PadOThl M HKCIEPUMEHTANbHBIE HCCIEIOBAaHUS C HCIOJIb30BAHUEM
M3MEPUTENbHBIX TPUOOPOB;

OCBOCHHE MPUEMOB PadOThI ¢ mHPOpMaNUe (HU3NIECKOTO COMEPIKAHMS, BKITIOYAs
uHOPMAITUI0O O COBPEMEHHBIX JOCTIDKEHUAX (U3UKH, aHAIW3 W KPUTHUYECKOE
OlICHHBaHUE WH(MOPMAITUH;

3HAKOMCTBO cO cdepamu MnpodhecCHuOHANbHOW JeSTEIbHOCTH, CBS3aHHBIMU
¢ (u3nukol, U COBPEMEHHBIMU TEXHOJOTUSIMU, OCHOBAHHBIMH Ha JIOCTHUIKEHUSIX
(pu3HYECKON HAyKHU.

OO6miee 4yMcIO0 YacoB, PEKOMEHJIOBAHHBIX Il M3y4eHHs] (U3NKH Ha 0a30BOM
ypoBHe, — 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B He/ien0), B 8§ kiacce — 68 yacoB
(2 yaca B Hesrenm0), B 9 kiacce — 102 vaca (3 yaca B HEJIEIIO).
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[IpensiaraemMelii B mporpamme o (pu3nke nepeveHb 1adopaTopHbIX padOT U OMBITOB
ABJISIETCS. PEKOMEH1aTebHBIM, YUYUTEIb JIEIaeT BHIOOP IpU MPOBEIEHUH J1a00paTOPHBIX
paboT U OMBITOB C YYE€TOM HWHIMBUYAJIbHBIX OCOOCHHOCTEH OOy4YaronIuxcsi, CIUCKa
HKCIIEPUMEHTAIIBHBIX 33JIJaHU, IPeUIaraéMblX B paMKax OCHOBHOI'O FOCY/IapCTBEHHOIO
AK3aMeHa 1o (PU3HUKe.



denepanbHas padoyas nmporpamma | dusnka. 7-9 kimaccel (0a30BbIN YPOBEHB)

COAEPXAHUE OBYYEHMUA
7 KIIACC
Du3uKa 1 ee poJb B IO3HAHUH OKPY/KAIOLIEro Mupa
®usnka — Hayka o mnpupoge. SBmeHus npupoasl. PU3HYECKUE SIBICHUS:

MEXaHUYECKUE, TEIUIOBBIC, JIIEKTPUIECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckue BenuurHbl. M3mepenue ¢pusndeckux BeanuuH. Guznyeckue npudopsl.
[Torpemnocts n3MepeHnii MexayHapoIHasi CHCTEMA €IHHHII.

Kak ¢usuka wu  gpyrue  eCTECTBEHHbIE HAayKd  M3y4yalOT  I[PUPOAY.
EcTecTBeHHO-Hay4YHbII METOJl TO3HAHUA: HAOII0IeHHE, TOCTAHOBKA HAYYHOTO BOMPOCa,
BBI/IBIDKEHUE TUIIOTE3, SKCTIEPUMEHT IO MTPOBEPKE TUIIOTE3, 0OBSICHEHHE HAOII0JaeMOT0
apieHus. Onucanue (U3NUECKUX SIBICHUN C TOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu
Mexanuyeckue, TEIIOBbIE, IJEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBIICHMUS.
duznyeckue MpUOOPHI U MPOoLIeypa MPAMBIX U3MEPEHUN aHATIOTOBBIM U IIU(PPOBHIM
npudopom.

Jlabopamopnvie pabomul u onvimoi

OmnpeneneHue eHbl JeIeHUs Kbl U3MEPUTELHOr0 Mproopa.

N3mepenune paccTossHUM.

N3mepenue o6beMa KUIKOCTH U TBEPAOIO Tea.

Omnpenenenre pa3MepoB MaJbIX TEJL.

N3mepenne temneparypbl NpyU NOMOIIM KUJIKOCTHOTO TEPMOMETpPA U J1aTUMKa
TEMIIEpPaTyphbl.

IIpoBeaeHne Mccaea0BaHMs 10 IPOBEPKE T'MIIOTE3bl: AAIBHOCTD IOJIETa LIapHKa,
NYIIEHHOI'0 TOPU30HTAIBHO, TEM 0OJIbIIE, YeM OO0JIbIE BHICOTA MYCKA.

IlepBoHavaibHbIE CBe/IeHHSI O CTPOEHMH BellleCcTBa

CrpoeHue BemecTBa: aTOMbl 1 MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JTVCKPETHOE CTPOEHUE BELIECTBA.

JIBrmxkeHne yactul BemecTBa. CBsi3b CKOPOCTH JABUKEHUS YACTULL C TEMIIEPATYPOM.
BbpoynoBckoe nBmwxkenue, nuddysus. BanmoericTBre 4acTHIl BEIIECTBA: MPUTSIKECHUE
Y OTTaJIKUBAHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHUE Ta30B, KUIAKOCTEH M TBEPIBIX
(Kkpuctammyeckux) Ted. B3auMocBsi3b MEXIYy CBOHMCTBAMU BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHMSIX U HX aTOMHO-MOJIEKYJISPHBIM cTpoeHueM. (OcoOeHHOoCTH
arperaTHbIX COCTOSIHUM BO/IBI.

Jlemoncmpayuu

Hab6mronenne 6poyHOBCKOTO IBUKEHUSI.

Habmonenue nuddysumn.

HaGnmronenue sBieHHMA, OOBSCHSAIOMMXCS MPUTHKCHUEM WM OTTAJKUBAaHUEM
YaCTHI] BEIICCTBA.
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Jlabopamophwvie pabomwi u onvimol
OreHka quaMeTpa aroMma METOJIOM PSIOB (C UCToIb30BaHueM (potorpaduii).
OMnbITHI 110 HAOJIO/ICHUIO TETIOBOTO PACIIMPEHUS Ta30B.
OMnbITEI IO 0OHAPYKEHHIO TEUCTBHS CHII MOJIEKYJISIPHOTO MPUTSKEHUS.

JIBMKeHMe U B3AaUMOJAEICTBHE TeJl
Mexanuueckoe ABM>xeHrne. PaBHOMEpHOE U HEpaBHOMEPHOE ABMKEeHUE. CKOPOCTb.
Cpennsist CKOpOCTh IPU HEPABHOMEPHOM JIBMKEHUU. PacueT myTr U BpEMEHU IBUKECHUSL.
SIBreHre uHEpIMU. 3aKOH MHEPLIMU. B3anMoaelicTBrE TN KaK MpUUMHA U3MEHEHUS
CKOPOCTH JABMXKEHUA Tel. Macca kak mMepa MHEPTHOCTH Tena. [ImoTHOCTh BemiecTsa.
CBsi3b IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00beMa BEIIECTBA.

Cuna Kak XapakTepHUCTUKa B3auMojiecTBus Tei. Cuia ynpyrocTu v 3akoH ['yka.
N3mepenure cuiibl ¢ TOMOIIBI0 TIMHAMOMETpa. SIBJIeHUE TATOTEHHUS U cujia TskecTH. Cuia
TSODKECTH Ha ApyTrux miaHerax. Bec tena. HeBecomocTs. CokeHue Cul, HampaBICHHBIX
mo oxHou npsMou. PaBHopenctByromas cui. Cuna TpeHusa. TpeHHe CKOJIbXKEHUs
Y TPEHHUE MOKOS. TpeHue B MPUPOJIE U TEXHUKE.

Jlemoncmpayuu
Halntonenue MexaHM4ecKoro ABUKEHUS Tela.
N3mepenne CkopocTy MPSAMOJIMHEWHOTO JIBUKEHUS.
HaOmtonenue siBlieHHs] THEPIUU.
HaGntonenue u3meHeHust CKOpOCTH MPU B3aUMOJICHCTBUU TEI.
CpaBHeHHE Macc 0 B3aUMOJICHCTBUIO TEN.
CrioxeHue cuil, HalpaBJIEHHBIX 10 OJJHON MPSIMOM.

JlabopamopHvie pabomul u onvinol

OrnpezenieHre CKOPOCTH PABHOMEPHOTO JIBHXKEHHUS (LIApUKa B HKUIKOCTH, MOJIEIH
AJIEKTPUUECKOTO aBTOMOOUJIS U TaK Jiajee).

OmnpezenieHre CpeiHe CKOPOCTH CKOJIbKEHUsSI OpyCKa WM IapUKa M0 HAKJIOHHOU
IJIOCKOCTH.

Omnpepenenre TUIOTHOCTH TBEPAOTO Tea.

OMNBITBI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD PacTsDKEHUs (AehOopMaIiy) MPY>KUHBI
OT IIPUJIOKEHHOU CUJIBI.

OMBITBI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHJIBI TPEHHS CKOJIBKEHHSI OT Beca Tea
U XapaKTepa CONPUKACAIOLIUXCS TOBEPXHOCTEH.

JlaBJieHre TBEPABIX TeJl, dKUAKOCTEH U ra3oB

HaBnenue. CriocoObl yMEHBIIEHHs W YyBEIMYEHHUs JaBiieHus. [laBneHue rasa.
3aBHCUMOCTH JIaBJICHHS raza OoT 00bema, Temneparypsl. [lepenaya naBpieHus: TBEPABIMH
TeJIaMM, JKHIKOCTSIMH M Tra3amu. 3akoH Ilackamsg. IlHmeBMaTUYecKkue MaIIUHBL.
3aBUCHUMOCTh JAaBJCHUS JKUJKOCTH OT TayOWHBI. [HapocTaTMUecKuid Mmapaiokc.
Coob6maroiuecs cocyibl. [ uipaBivueckue MeXaHu3Mbl.

Atmochepa 3emau u armocdepHoe JaBiieHHe. [IpUUYMHBI CyIIECTBOBAaHMS
Bo3AymHOM o6Oonouku 3emuu. Omnbit Toppudennu. HW3mepenune armocdepHOro

7
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JaBJieHHs. 3aBUCHUMOCTh aTMOC(EPHOTO JaBJICHUS OT BBICOTHI HaJ YPOBHEM MODS.
[Tpubops! 175 u3MepeHns arMochepHOTo TaBJICHHUS.

JlelicTBHE XWUIKOCTM M ra3a Ha NOTPYKEHHOE B HHUX Teno. BelTankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [LnaBanue ten. BozayxorniaBanue.

Jlemoncmpayuu

3aBHUCUMOCTH JIaBJIEHUS ra3a OT TEMIIEPATYPHI.

ITepenaya gaBieHUs KUIKOCTHIO U TA30M.

Coobmiaromuecs CoCy/bl.

I'mppasnuueckuii nmpecc.

[IposiBienue nericTBusi atMocHEpPHOTO 1aBJICHUS.

3aBUCUMOCTDh BBITAIKHBAIOIICH CHJIBI OT oOObeMa IOIPY)KEHHOW dYacTH Teja
Y IJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIECH CHJIBI BECY BBHITECCHEHHOM YKUJIKOCTH.

VYcnoBue 1U1aBaHus TeJ: IUIaBaHUE WM TIOTPY)KEHHE TeJl B 3aBUCHUMOCTH
OT COOTHOIIIECHUS IJIOTHOCTEH Te€Jla U KUIKOCTH.

JlabopamopHhwvie pabomul u onvinol

UccnenoBanne 3aBHCMMOCTH Beca Tejla B BOJE€ OT 00beMa MOTrpyKEHHOU
B JKMJIKOCTh YaCTH TeJIa.

OnpeneneHre BBITAJKUBAIOMIEH CHJIBI, JEWCTBYIOUIEH HA TEJO, IMOrPYKEHHOE
B )KUJKOCTb.

[IpoBepka HE3aBHCMMOCTH BBITAIKMBAIOIICH CHJIBI, JCHUCTBYIOIIEM Ha TEJO
B )KMJKOCTH, OT MacChl TeJa.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOIIECH CUJIbI, IEUCTBYIOLIEH
Ha TeJIO B )KUJIKOCTH, OT 00beMa MOrpy>KEHHOH B JKMIKOCTh YaCTH T€JIa U OT INIOTHOCTH
KUJKOCTH.

KoncTpynpoBanne apeomerpa WM KOHCTPYMPOBAHHUE JIOAKA M OINpPEACIICHUE €€
Ipy30IO0bEMHOCTH.

PabGora u MOIIHOCTB. JHEpPrus

Mexanudeckas pabota. MoOITHOCTb.

[TpocThie MEXaHU3MBI: phIyar, 0JIOK, HAKJIOHHAS TJIOCKOCTh. [IpaBuio paBHOBeCHS
peiuara. IIpuMeHeHue mpaBuiaa paBHOBECHUS phluara K OJIOKY. «3010TO€ IPaBUIIO»
mexanukn. Koaddumuent nonesnoro nerictus (manee — KIIJI) mpocThix MEXaHNU3MOB.
[TpocThie MeXaHU3MBI B OBITY W TEXHUKE.

Mexanunyeckas sHeprusi. Kunerndeckas v noteHpaibHas sHeprus. [IpeBpainenue
OJIHOTO BHUJA MEXAaHWYECKOM »SHEpruu B JApyroi. 3aKOH COXPAHEHUS HHEPIUHU
B MEXAHUKE.

Jlemoncmpayuu
[IpuMepbl IPOCTHIX MEXAHU3MOB.
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Jlabopamophwvie pabomwi u onvimol

Omnpenenenre pabOThl CHJIBI TPEHHs TPU PABHOMEPHOM JBIDKEHUHM Tena
110 TOPU3OHTAIBHOU ITOBEPXHOCTH.

HccnenoBanue ycinoBui paBHOBECUS pblyara.

N3mepenne KIIJ] HaKIIOHHON MIIOCKOCTH.

N3ydeHne 3akoHa COXpaHEHUSI MEXaHUYECKOUW SHEPTUU.

8 KVIACC

TenyioBble ABJICHUSA

OCHOBHBIE TMOJIOKEHUS MOJIEKYJISIPHO-KHHETHYECKON TEOPUU CTPOEHHUSI BEIIECTBA.
Macca u pazmepsl aTOMOB U MOJIEKY1. OMBITHI, MOATBEPK/IAIOIINE OCHOBHBIE MOJI0KEHUS
MOJICKYJIAPHO-KMHETUYECKOU TEOPHHU.

Mopenu TBepAOro, KHJAKOTO H Ta3000pa3HOTO  COCTOSIHUM  BEIECTBA.
Kpucrammueckue u amopdubie Tema. OOBICHEHHWE CBOWCTB Ta30B, IKUIKOCTEH
W TBEPABIX TEJI HA OCHOBE TIOJIOKEHUUW MOJEKYJISIPHO-KUHETUUECKOM TEOPHHU.
CmaurBaHME M KanWJUISIpHbIC ABJICHU. TeImoBoe paciiMpeHue U cxaTue.

Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JBUKECHUS YAaCTHII.
Buaytpennsis sHeprus. CrnocoObl M3MEHEHUs BHYTpPEHHEW SHEpPruu: Teruionepeaaya
U coBepiieHre paboTel. Buasl Temonepenayu: TEIIONPOBOAHOCTh, KOHBEKIIMS,
V3JTy4YCHHUE.

KonnuectBo Termnorel. YaenbHass TEIUIOEMKOCTh BeEIIECTBA. eIm1ooOMeH
U TEIJIOBOE paBHOBECHE. Y paBHEHHE TEIIOBOTO OanaHca. [lnaBieHne u oTBep/ieBaHUe
KpPUCTAJUIMYECKUX BEIECTB. YelNbHas TeriaoTta 1uiaBieHusa. [lapooOpa3oBanue
n koHjeHcamus. Mcnapenwme. Kumenwe. VYaempHas Termiora mapooOpa3oBaHUS.
3aBUCUMOCTh TEMITEPATYPhI KUTICHUSI OT aTMOC(EPHOTO JaBIICHUSL.

BrnaxnocTb Bo3ayXa.

DHeprus TOIIMBa. Y AeabHas TEII0Ta CrOpaHusl.

[Ipunuuner padotel TemioBbix apurareneit KIIJI TermnoBoro nurarens. TeniaoBsie
JIBUTATENIN Y 3aLUTa OKPYKAIOIIEU CPEBI.

3aKOH COXpaHEHUS U MPEeBpaIeHUs SHEPTUH B TEIJIOBBIX Ipolieccax.

Jlemoncmpayuu
Hab6ntonenue 6poyHOBCKOTO IBUKEHHUS.
Habmonenue nuddysumn.
HaGntonenue siBieHui cMaunBaHus U KallWJUTSIPHBIX SIBIICHUH.
Habmronenue TenaoBoro paciumpeHus Ted.
N3menenue naBneHus ra3a npu U3BMEHEHUH 00beMa M HarpeBaHWH WITH OXJIAXKICHUU.
[IpaBuna u3MepeHus TEMIIEPATYPHL.
Bunsl reronepenaumn.
OxJtakeHre Py COBEPIICHUN PAOOTHI.
Harpesanue npu coBepiiieHur padOThl BHEITHUMHU CUJIAMH.
CpaBHEHUE TEIIOEMKOCTEN Pa3IMYHbIX BEIIECTB.
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Habmronenne kumenus.
Habmronenue mocTossHCTBA TEMIIEpaTyphl IIPH TIJIaBJICHUH.
Mojenu TEeIUIOBBIX JIBUTATEIICH.

Jlabopamophwvie pabomsi u onvimsi

OnbITEI IO 0OHAPYKEHHIO TCUCTBHS CHII MOJICKYJISIPHOTO MTPUTSKEHUSI.

OnBITHI O BRIPAIIMBAHUIO KPUCTAUIOB TTIOBAPEHHOM COJIM UJIM caxapa.

OnpITH 110 HAOMIOJCHUIO TEIMJIOBOTO PACHIMPEHHUS T'a30B, KUIKOCTEH M TBEPIBIX
TEJ.

Ornpenenenre AaBjaeHUs BO3ayXa B OaJJIOHE HITTPUILA.

OnbIThI, JIEMOHCTPUPYIOIIUE 3aBUCHUMOCThH JAaBIEHHUS BO3JyXa OT €ro odbema
Y HarpeBaHUsl WM OXJIaXKICHUSI.

IIpoBepka TrHUIIOTE3bl JUHEHHOM 3aBUCHUMOCTH JUIMHBI CTOJOHMKA JKUJIKOCTH
B TEPMOMETPHUUYECKOMN TPyOKE OT TEMIIepaTyphl.

Habmronenue nsmeHneHust BHyTpEHHEN SHEPTUM TeJla B pe3yJibTaTe TeIlonepeiaun
¥ paOOThI BHEIIIHUX CHII.

Uccnenosanue siBaeHus TEIJIO0OMEHA MpPU CMEIIUBAHUU XOJOAHOW U Tropsuei
BOJIbI.

OnpeneneHre KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJIOM TMpH TEIJI00OMEHE
C HarpeThIM METAUIMYECKUM LTAJIUHIPOM.

Onpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanue mpouecca UCapeHusl.

OrnpeneneHre OTHOCUTENIBHOM BIAXKHOCTH BO3yXa.

Onpenenenue yaeapHON TEIUIOTHI IUIABJICHHUS JIbJIA.

DJIeKTPUYeCKHe 1 MATHUTHBIE SIBJICHUSA

OnexkTpuzauus Ten. J[Ba poaa dSIEKTpUYECKHMX 3apsaaoB. Bsaumopeictue
3apsKEHHBIX Tel. 3akoH KyroHa (3aBUCUMOCTD CUJIbI B3aUMOIEHCTBUS 3apSHKEHHBIX Tell
OT BEJIMYMHBI 3aPSJI0B U PACCTOSHUSA MEXKY TEJIAMH).

OnekTpudeckoe mojie. HanpspkeHHOCTh  anmekTpuueckoro  mois.  [IpuHiun
CYNEPIIO3ULIMH STEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu »snekTpuueckux 3apsa/ioB. DJIEMEHTApPHBIA JJIEKTPUUYECKHI 3apsl.
Crpoenne atoma. [IpOBOOHMKH M IUAJIEKTPUKU. 3aKOH COXPAHEHHS AJIEKTPUUYECKOTO
3apsna.

DJIEKTPUYECKUM TOK. Y CIOBHS CYLIECTBOBAHUSA 3JIEKTPUUECKOro ToKa. MICTOUHHKH
INOCTOSIHHOTO TOKa. JIEHCTBUSA 3IEKTPUYECKOTO TOKa (TEIUIOBOE, XHMHUYECKOE,
MAarHuTHOE). DJIEKTPUYECKHUI TOK B )KUJKOCTSAX U razax.

OnekTpuyeckas uenb. Cuiia Toka. DieKkTpudyeckoe HampsikeHne. ConpoTUBIEHUE
IIPOBOJAHUKA. Y AENBHOE CONPOTHBIICHUE BellecTBa. 3akoH Oma Uil ydacTKa LENu.
ITocnenoBarenbHOE M MTApaUIEIbHOE COCTUHEHUE TPOBOAHUKOB.

PaboTa 1 MOLTHOCTB AyIeKTpUUecKoro Toka. 3akoH [xoyns—JIenua. Dnekrpuueckue
[ENU ¥ MOTPEOUTENN IEKTPUUECKOM sHeprun B ObITy. KopoTkoe 3aMbikaHue.

10
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IlocTosnable MaruuThl. B3ammoaelcTBHE NOCTOSHHBIX MAarHuTOB. MaramTHOE
nose. MarHuTHoe moJie 3eMJIM U €ro 3HaueHue ISl sku3Hu Ha 3emiie. OnbIT DpcTrena.
MarauTHoe moJe 3JIEKTPUYECKOro TOKa. [IpuMeHeHne 3JIE€KTpPOMAarHMTOB B TEXHUKE.
JlelicTBUE€ MAarHUTHOTO TIOJIs HAa MPOBOJHUK C TOKOM. DJIEKTPOJBUTATEIb MTOCTOSIHHOTO
Toka. lcmonp3oBaHue  neKTpoABUTATENEM B TEXHHYECKHMX  YCTPOMCTBAx
Y Ha TPAHCIIOPTE.

Onbitel Dapanes. fBneHune 3neKTpoOMarHUTHOM HHAYKUMH. [IpaBuino Jlenna.
Onekrporeneparop. CriocoObl MOMyYCHUS SIASKTPUUCSCKON SHEPTHH. DICKTPOCTAHIIHH
Ha BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTUH.

Jlemoncmpayuu
DJIeKTpU3aLMS TEJL.
JIBa pona pIEKTpUYECKHUX 3apSAI0B U B3aUMOICMCTBUE 3aPSIKEHHBIX TEJL.
YCTpOUCTBO U IEUCTBUE AIEKTPOCKOTIA.
DIIEKTPOCTATUYECKAS UHIYKIIHS.
3aKOH COXpaHEHHUsI AIEKTPUUECKUX 3aPsI0B.
[IpOoBOIHUKY Y JUBTIEKTPUKH.
MoenupoBaHre CUIIOBBIX JIMHUN AIEKTPUYECKOTO MOJIA.
HcTouHnKM MOCTOSHHOTO TOKA.
JIeCTBHS DIEKTPUYECKOTO TOKA.
DIIEKTPUYECKHM TOK B )KUJIKOCTH.
["a30BbIi1 pa3ps.
N3MepeHue cuiibl TOKa aMIepMETPOM.
N3mepenne anekTpruiecKoro HanpsHKEHUsT BOJIBTMETPOM.
Peocrar u mara3uH cOnpoOTUBIIECHUN.
B3anmoneiicTBUE NOCTOSIHHBIX MAarHUTOB.
MoaenupoBaHre HEBO3MOKHOCTH PA3ICIICHUS TOJIOCOB MAarHUTA.
MopaenupoBaHue MATHUTHBIX MTOJIEN MOCTOSIHHBIX MArHUTOB.
OnbIT Dpcrena.
MarsHuTtHoe 1ose Toka. JJIEKTPOMAarHur.
JlelicTBHE MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.
DIIEKTPOJBUTATEND MTOCTOSIHHOTO TOKA.
UccnenoBanue sBIEHUS JIEKTPOMATHUTHOW UHIYKIIUH.
OmnsiTel @apanes.
3aBUCHUMOCTb HAPaBJIEHUS UHIYKIHMOHHOTO TOKA OT YCJIOBUI €r0 BO3HUKHOBEHHS.
DJIEKTPOreHEepaTOp MOCTOSIHHOTO TOKA.

Jlabopamophwvie pabomwi u onvimol
OnBITHI 110 HAOJIOICHUTO AIIEKTPU3AIUH TEJI MHAYKIIMEH U IPU CONTPHUKOCHOBEHUH.
HccnenoBanue AEUCTBHS JICKTPUYECKOTO OISl HA TPOBOJHUKH M IUDJICKTPUKH.
CoOopka u nmpoBepka padOThI ANEKTPUUECKON LIEMH MOCTOSIHHOTO TOKA.
N3mepenHue u peryImpoBaHUe CHITBI TOKA.

11
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N3mepenne u peryampoBaHue HaPSKEHHUS.

HNccnenoBanue  3aBUCHMOCTM  CWJIBI  TOKAa, MAYIIErO  4e€pe3  PE3UCTOp,
OT COMPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OnbITEl, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTh  DJIEKTPHUYECKOTO  CONPOTUBIICHUS
IPOBOJHMUKA OT €ro JUJIMHBI, IUIOIIAAU NONEPEYHOr0 CEYEHUS U MaTEPHATIA.

IIpoBepka npaBuia CI0KEHUS HANIPSHYKEHUM IIPH ITOCIIEI0BATEIBHOM COCINHEHUHN
JBYX PE3UCTOPOB.

IIpoBepka npasuia 15 CUIIbI TOKA IIPY MAPAJIIETIBHOM COEIMHEHUN PE3UCTOPOB.

Omnpexenenue padbOThI IEKTPUUYECKOTO TOKA, HAYLIETO Yepe3 pe3UCTop.

Onpenenenre MOITHOCTH IEKTPUYECKOTO TOKA, BBIAEIAEMON HAa PE3UCTOPE.

HccnenoBanne  3aBUCMMOCTH  CWJIBI  TOKA, MAYLIETO  4YEpe3  JaMIOUKY,
OT HANPSKEHUS HA HEH.

Omnpenenenne KI1/] narpeBarensi.

HccnenoBanne MarHUTHOrO B3aUMOAECUCTBUS TOCTOSTHHBIX MAarHUTOB.

N3ydyeHre MarHUTHOrO TMOJSI TMOCTOSHHBIX MAarHUTOB TMpPU UX OOBEAMHEHUU
U pa3JIeJICHUH.

Hccnenoanue nelcTBUs AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OneITbI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aMMOJCHCTBUS  KaTyLIKH
C TOKOM M MarHuTa OT CUJIbl TOKA U HAIIPaBJICHUS TOKA B KaTYIIIKE.

N3ydenue nercTBUs MArHUTHOTO 10JIS1 HA IIPOBOJHUK C TOKOM.

KoHctpyrpoBanue u uzyueHue paboThl AJIEKTPOJBUTATENS.

Namepenue KIIJ anexkTpoaBUrateibHON yCTaHOBKH.

OnbITHI IO UCCIENOBAHUIO SIBJIEHUS dJIEKTPOMATHUTHON MHAYKIMHN: UCCIIETOBAHUE
WU3MEHEHHUN 3HAYCHUs U HAlIPaBJICHUs UHAYKIMOHHOIO TOKA.

9 KUIACC

Mexanuyeckue siBJCHUS

Mexanuueckoe  ABWKEHME. MarepuanbHas  Touka. (Cucrema  oTcyera.
OTHOCUTENBHOCTh  MEXaHWUYECKOTO  JBHMXKEHHUsS. PaBHOMEpHOE  MPSAMOJIMHEWHOE
nBkeHue. HepaBHomepHoe mnpsiMoiinHelHOe JBHMkeHHEe. CpenHsisi U MrHOBEHHas
CKOpOCTb TeJla IIPU HEPABHOMEPHOM JBHKEHUU.

Yckopenue. PaBHoyckopeHHOE TpsIMOIHHEHOe nBuxkeHne. CBOOOHOE TaieHHeE.
OmnbiTel ["anunes.

PaBHOMepHOE NBM)KEHHME MO OKpykHOcTHU. llepron u wyactora oOpauieHwus.
JIuHeiHas 1 yrioBas CKOpOCTH. LleHTpocTpeMuTenbHOE YCKOPEHHE.

[TepBbiii 3axkoH Hprotona. Bropoi 3akoH Herotona. Tpermii 3akoH HproToHa.
[IpyHIMI CYyTIEPIIO3ULINY CUJL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TPEHHUsI CKOJIBbXEHUS, CUJa
TPEHUSI TTOKOSI, APYTUE BUJIbI TPEHHUS.

Cuta TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpEHUE CBOOOTHOIO MaJeHUs.
JBmxenne miuanetr Bokpyr Comnnua. IlepBas kocmmuyeckast ckopocTb. HeBecomocThb
U IIEPETPY3KHU.

12
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PaBHOBecue wmatepuasibHONW TOUKH. AOCONIOTHO TBepnoe Teno. PaBHoBecue
TBEPJIOTO TEJIA C 3aKPEIVIEHHON OChIO BpallleHUsl. MOMEHT cuJibl. LIeHTp TshkecTH.

Nmnynbec Tena. M3meHeHue wumiynbca. WMmOynbc cuibl. 3aKOH COXpPaHEHUS
UMITyJIbCa. PEakTMBHOE IBUYKEHHUE.

Mexanudeckass pabota U MOUIHOCTb. PaboTa cui TSKECTH, YIPYTrOCTH, TPEHUSI.
Casi3b 3Hepruu v padoThl. [loTeHIMaNbHas SHEPTUs TeNa, TOIHATOr0 HaJl TOBEPXHOCTHIO
3emiu. [loreHunanbHas sHEprus cxkaTtou npyxkuHel. Kunernueckast sHeprus. Teopema
0 KHHETHUYECKON SHEPTUU. 3aKOH COXPAHEHHSI MEXaHUYECKOW SHEPTHUH.

Jlemoncmpayuu

HaGmronenne MexaHMYECKOTO JBIIKEHHS Tella OTHOCUTEIBHO pa3HbIX Tel
oTCUeTa.

CpaBHeHUE IMyTEW U TPACKTOPHUI JBUXKEHHUSI OJTHOTO U TOTO K€ TeJla OTHOCUTEIBHO
pPa3HBIX TEJ OTCYETA.

N3mepenre CKopoCTH U YCKOPEHHUS PSIMOJIMHENHOTO JBUKEHUSL.

HccnenoBanue nmpru3HaKkoOB paBHOYCKOPEHHOTO JIBUKEHHS.

Habntonenune nBu>keHus Tela 1Mo OKPY>KHOCTH.

HaGmronenne MexaHWYECKUX SBJIICHHM, NPOUCXOIAIIMX B CHCTEME OTCYeTa
«Tenexka» mpu ee paBHOMEPHOM M YCKOPEHHOM JIBMDKCHHHM OTHOCHUTEIHHO KaOWHETa
1026371878

3aBUCHUMOCTh YCKOPEHUS T€JIa OT MACChI Teja U JEUCTBYIOIIEH Ha HETO CUJIBI.

HaOmronenue paBeHcTBa CUJI IPU B3aUMOICHCTBUM TEJL.

N3meneHne Beca Tena npu yCKOPEHHOM JIBUKECHUMU.

[Iepenaua nmmnyJibca mpy B3aMMOAEHCTBUHN TEIL.

[IpeobOpazoBanus SHEPTUH MPU B3aUMOJICHCTBUH TEIL.

CoxpaHeHre UMIYJIbCa IMPU HEYNIPYTroM B3aHMOICCTBHH.

CoxpaHeHHEe UMITYJIbca TIPH a0COIIOTHO YIIPYTOM B3aHMMO/ICHCTBHH.

Habnronenne peakTUBHOTO JIBUKEHUS.

CoxpaHeHre MEXaHUYECKOW SHEPTUU MPU CBOOOTHOM IaJICHHUU.

CoxpaHeHHE MEXaHMYECKOM OJHEPruu IMpU JBHXKCHUU Tela TOJA JICUCTBUEM
MIPY>KUHBI.

Jlabopamophwvie pabomwi u onvimol

KoncTpyupoBanue Tpakta g pa3roHa u JajbHEHIIero paBHOMEPHOTO ABMKECHUS
[IapuKa UIH TETIEHKKH.

Omnpenenenue cpeHEd CKOPOCTU CKOJIbKEHUS OpycKa WM JBUKEHUS IIapuKa
110 HAKJIOHHOM IIOCKOCTH.

OmnpeneneHne yCKOpEHUs Tela MpU PaBHOYCKOPEHHOM JBHKEHHUM 10 HAKIOHHOM
TUIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MTPU PaBHOYCKOPEHHOM JIBH>KEHUH
0e3 HaYaJIbHOW CKOPOCTH.

13
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[IpoBepka ruMoOTE3bl: €CIIM IPU PaBHOYCKOPEHHOM JBW)XEHHHM 0€3 HadalbHOU
CKOPOCTH IIyTH OTHOCSTCS KakK psii HEUETHBIX YUCEN, TO COOTBETCTBYIOIINE TPOMEKYTKU
BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJIBXKEHMSI OT CHUJIbl HOPMAJIBHOTO
JABJICHUSL.

Omnpenenenne Ko uIMEeHTa TPEHUS CKOJIbKEHMUSL.

Onpenenenne )KeCTKOCTH IPYKHUHBL.

Omnpenenenre pabOThl CHJIBI TPEHHs TPH PAaBHOMEPHOM JBIDKEHUHM —Tena
10 TOPU30HTAJILHOM TOBEPXHOCTH.

Omnpenenenne paboThl CUJIBI YIPYTOCTH MPH MOIBEME Ipy3a C UCHOIb30BAHUEM
HETOJIBUKHOTO U TIOJIBUYKHOT'O OJIOKOB.

N3yueHune 3aKkoHa COXpaHEHUs SHEPTUH.

MexaHuveckue KoieOaHUs U BOJHbI

KonebarenbHoe paBuxkeHue. OCHOBHBIE XapaKTEPUCTUKU KoJeOaHUM: MEpHO/,
4acToTa, aMIUIMTyAa. MareMaTu4ecKud W IPYKUHHBIM MasTHUKH. [IpeBpamieHue
SHEPTUU MpH KoeOaTeTbHOM JIBUKECHHH.

3aryxatonue koneOaHus. BeiHyxneHHbie konebanus. Pezonanc. Mexanndeckue
BOJIHBI. CBOMCTBA MEXaHMYECKUX BOJIH. [IpomonpHbIe M monepedHsle BOJIHBL J[nuHa
BOJIHBI M CKOpPOCTb €€ pacnpocTpaHeHHs. MeXaHMYecKHue BOJIHBI B TBEPIOM TEIE,
CEMCMUYECKUE BOJIHBI.

3ByK. ' poMKOCTb 3ByKa 1 BbicoTa TOHa. OTpaxkeHue 3Byka. IHQpa3ByK U yiIbTpa3ByK.

Jlemoncmpayuu
Hab6ntonenue xonebanuii Ten o AEMCTBUEM CUIIBI TSHKECTH U CUJIBbI YIIPYTOCTH.
Habntonenue koneOaHuii rpy3a Ha HUTU U Ha TIPYKUHE.
Habmronenue BeIHYKICHHBIX KOJICOAHUH B pe30HaHCA.
PacmipocTpaneHne mpoIoIbHBIX U MONEPEYHBIX BOJTH (HA MOIEIH).
Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT 4aCTOTHI.
AKYyCTUYECKHUI pe30HaHC.

Jlabopamophwvie pabomwi u onvimol

OmnpeneneHne 4acToThl U Mepro/ia KoyiebaHUil MaTeMaTHYeCKOro MasTHUKA.

Omnpezenenre 4acTOThI U Meproa KojieOaHUN MPY>KUHHOTO MasiTHUKA

HccnenoBanue 3aBHCHMOCTH TepHoja KojeOaHW MOABEIIEHHOTO K HUTH Tpy3a
OT JJIMHBI HUTH.

HccnenoBanne 3aBUCMMOCTH Tepuofa KojeOaHWH TMPY>KMHHOTO MasiTHUKA
OT Macchl rpysa.

[IpoBepka HE3aBUCUMOCTH TIepHOJa KOJIeOaHHW Tpy3a, MOJIBEIIEHHOTO K HUTH,
OT Macchl rpysa.

OnbIThl, JIEMOHCTPUPYIOLIME 3aBUCHUMOCTH MEpHOJa KOJIEOaHWH Mpy>KUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPY>KUHBI.

N3mepenue yckopeHus CBOOOIHOTO TaICHHSL.

14
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DJIEKTPOMATHUTHOE T0JI€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI

DNEeKTPOMarHuTHOE ToJIe. DNEeKTPOMAarHUTHbHIE BOJIHBI. CaolicTBa
AIIEKTPOMArHuTHbIX  BOJH. [llkama snekTpomMarHUTHBIX  BOJH. Mcmonb3oBaHue
ANIEKTPOMATHUTHBIX BOJIH ISl COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupoaa ceera. CKkopocTh cBeTa. BomHOBBIE CBOICTBA CBETA.

Jlemoncmpayuu
CBolCTBa 3JIEKTPOMArHUTHBIX BOJIH.
BonHOBBIE CBOMICTBA CBETA.

Jlabopamophwvie pabomwi u onvimol
N3yuenune CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TIOMOIIbIO MOOMIHBHOTO Tene(oHa.

CgeToBbI€ IBJICHUS

JlyueBas mogmenp cera. Mcrounuku cBera. [IpssMonmHeHOE pacrpoCTpaHEHUE
ceera. 3atmenuss ComHua u Jlynel. Otpaxenue cBera. Ilnockoe 3epkano. 3akoH
OTPaKECHUS CBETA.

[Ipenomnenue cBera. 3akOH TpeloMiieHHs cBera. llonmHOe BHYyTpeHHee
oTpaxkeHue cBeTa. M crmonap30BaHME MOJHOTO BHYTPEHHETO OTPAKEHHSI B ONTHUYECKHUX
CBETOBOJIAX.

JIunza. Xopn myudedt B nmu3e. OnTuyeckas cuctema (oToanmapara, MUKPOCKOIA
u Teneckorna. ['na3 kak onTuyeckasl cucrema. bam3opyKkocTh U 1adbHO30PKOCTb.

Paznoxenue 6enoro ceera B cektp. OnbiTel HptoToHA. ClOKEHHE CIIEKTPATBHBIX
uBeToB. [ucnepcus csera.

Jlemoncmpayuu
[IpssmMosnHEHOE pacpOCTPaHEHUE CBETA.
OtpaxeHue cBeTa.
[Tonyuyenue uzo0paxeHuil B JIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.
OnTHYECKUNA CBETOBOI.
Xon nydeii B coOuparoIeit JInHs3e.
XoJ Jiyueu B pacCEUBAOILIECH JIMH3E.
[Tonyuenue n300paxeHui ¢ MOMOILBIO JTUH3.
[Ipunnun neiictBus Goroanmnapara, MUKpPOCKOIA U TEIECKOTA.
Mopens rimasa.
Paznoxxenue 6eyoro cBera B CIIEKTP.
[Toyuenue Oenoro cBeTa Mpu CI0KEHUH CBETA Pa3HbIX I[BETOB.

JlabopamopHvle pabomul u onvimul
NccnenoBanue 3aBUCUMOCTH yTila OTPaKEHHsI CBETOBOTO JIy4a OT yIJia NajeHusl.
N3yuenune xapakTepuCTUK N300pakeHU MTPEAMETA B INIOCKOM 3epKaJie.
Hccnenosanue 3aBUCMMOCTH yIJia MPETOMIIEHUS CBETOBOTO JIyda OT yTJia MaJIeHUs
Ha TPaHUILIE «BO3yX—CTEKIIOM.
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[Tonydenune n300pa>keHU C TOMOIIBIO COOUpPAIOIIEH JTUH3BI.

Omnpenenenne GOKyCHOTO PACCTOSHHS M ONTHYECKON CHIIBI COOMPAIOIIECH JTNH3HI.

OMnBITHI 1O Pa3NIoKEHUIO OEIOT0 CBETa B CIIEKTP.

OMBITBI TT0 BOCIPHUATHIO 1[BETA MPEAMETOB IIPH MX HAOIIOACHUHU Yepe3 IIBETOBBIC
(bUIBTPEL.

KBaHTOBbBI€ sIBJICHHS

Onwitel Pesepdopna w mmanerapHas mojenb aroma. Mopens atoma bopa.
Hcenyckanne u norsonieHue ceera aromom. KBaHTel. JInHeWyaTslie CIEKTPBI.

PanunoaktuBHOCTh. ANb(a-, 6eTa- u ramma-usinydeHus. CTpoeHrue aTOMHOTO sifpa.
Hyxionnas Mmonens aroMHoro siapa. M3oronel. PannoaktuBHble npeBpaiieHus. [lepruon
NOJIypaclia/ia aTOMHBIX SAEP.

S nepHble peakuuu. 3aKOHBI COXPaHEHHUs 3apPsJ0BOTO0 U MACCOBOI'O YUCEN. DHEPIHUs
CBA3M aTOMHBIX siiep. CBsi3b Macchl M SHEpPruu. Peakunu cUHTE3a W JENEHUS sep.
Ncrounnku sHeprun ConaHIA U 3BE31I.

Snepnas osHepretuka. JleMCTBUSA PAJWOAKTUBHBIX M3JIYyYEHHW Ha KUBBIC
OpraHU3MBbl.

Jlemoncmpayuu
CneKTpbl U3JIy4Y€HUS U TTOTJIOIICHUS.
CnekTpbl pa3aIMvHbIX a30B.
CnekTp Bomopoia.
Habmonenue tpekoB B kamepe Bumbcona.
Pabora cueTurika HOHU3UPYIOIIUX U3TYyUCHUI.
Perucrpanus nzinyyeHuss npupoIHbIX MUHEPATIOB U IPOTYKTOB.

Jlabopamophwvie pabomwi u onvimol

HaGuroieHne CrijonHbIX U JIMHEHYaThIX CIICKTPOB M3TyUeHHUSI.

UccnenoBanue TPEKOB: M3MEPEHHE DHEPTHMU YACTHIIBI 110 TOPMO3HOMY MYyTH
(o portorpadusm).

N3mepenue paarnoakTuBHOTO (hOHA.

IHoBTOpPUTEIBbHO-0000 1AM MOTYJIb

[ToBTOpUTENEHO-0000IAIOMINI  MOYJIb TMpPEIHA3HAYEH [IJIi CUCTEMaTH3aliH
U 0000IIEeHHS TPEAMETHOTO COACPKAHUSA W OIbITA JCSITEIBHOCTH, MPUOOPETEHHOTO
Opy W3YYEHUH BCETO Kypca (GU3HKH, a TakkKe s TMOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMEHY 1O (PU3UKE TSl 00YUaAIONTUXCsl, BRIOPABIIHMX 3TOT YUEOHBIN
MpeaMeT.

[Ipn w3ydeHMH AAHHOTO MOIYJS PEATU3YIOTCS M CUCTEMATU3HPYIOTCS BUIBI
NESTEIbHOCTH, HA OCHOBE KOTOPBIX OOECreYrBaeTcs JOCTHXKEHHUE MPEIMETHBIX
U METampeJAMETHBIX  IUIAHUPYEMBIX  pE3yibTaToB  oOydeHus, (opmupyercs
€CTECTBEHHO-Hay4YHass TPAaMOTHOCTb: OCBOCHHE HAyYHBIX METOJOB UCCIEIOBAHUS
SIBJICHUU MPUPOJIBI M TEXHUKH, OBJIQJICHIE YMEHUSIMH OOBSICHATh (PU3UYECKUE SIBIICHUSA,
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MPUMEHSST TIOJyYCHHBIC 3HAHWS, peIIaTh 3aJa4d, B TOM 4YHCJIE KadyeCTBCHHBIC
1 DKCIIEpUMEHTAJIbHBIC.

[TpuHIIMTIHATBEHO AEATETFHOCTHBIN XapaKTep TaHHOTO MOIYJIS PEaTU3yeTCs 3a CUET
TOTO, YTO OOYYAIOIIMECs BHIMOIHSIOT 33/1aHUsI, B KOTOPBIX UM IIPEIJIaraeTcs:

Ha OCHOBE MOJIyYEHHBIX 3HAHWW pacro3HaBaThb U HAYYHO OOBACHATH (PU3MUECKHE
SABJICHUS B OKPY’KAIOIIEH IPUPOJIE U TIOBCETHEBHOM KU3HMU;

UCITIOJIb30BATh HAYYHBIE METOIbI UCCIICIOBAHMS (PU3NUYECKUX SIBICHUHN, B TOM YHCIIC
JUTSI IPOBEPKU THUTIOTE3 U TIOYYCHUS TEOPETHUECKIX BHIBOJIOB;

OOBSCHATh HAyYHBIE OCHOBBI HamOoOJiee BaXKHBIX JIOCTHKCHUN COBPEMEHHBIX
TEXHOJIOTUM, HAImpUMeEp, MPAKTUYECKOTO MCIOJIb30BAHUS PA3IUYHBIX HCTOYHUKOB
DHEPTUA HA OCHOBE 3aKOHA TMPEBpAICHUS W COXPAaHEHUS BCEX H3BECTHBIX BHJIOB
SHEPTHH.

Kaxnas U3 TeM AaHHOTO MOJYJsI BKIIOYAET HKCIEPUMEHTAbHOE HMCCIIEIOBAHUE
oboOmiaromiero xapakrepa. Mojysb 3aBepilaeTcsi MPOBEACHUEM JIUArHOCTUYECKOMN
1 OIIEHOYHOM pabOoThI 32 KypC OCHOBHOI'O OOIIIEro 00Opa30BaHMS.

17



denepanbHas padoyas nmporpamma | dusnka. 7-9 kimaccel (0a30BbIN YPOBEHB)

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3yuenne Qu3MKM Ha YpPOBHE OCHOBHOrO 0OIIEro oOpa3oBaHUsS HaIpaBICHO
Ha JOCTH)KCHHE JIMYHOCTHBIX, METANpPEIMETHBIX W MPEAMETHBIX 00pa30oBaTebHBIX
PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbpraTre n3ydeHuss QPuU3NKM Ha YPOBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUs
y obyuaroierocst 0y 1yt copMUPOBAHBI CIASAYIOIMINE THIHOCTHBIC PE3YIbTATHI B YACTH:

1) naTPHOTHYECKOT0 BOCITUTAHMSA:

IIPOSIBJICHHE HMHTEpPEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
(u3HYECKON HayKu;

LEHHOCTHOE OTHOLIEHUE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DU3HUKOB;

2) rpa’kaaHCKOr0 M AyYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA S

TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXXICHMHM OOIIECTBEHHO-3HAUMMBbIX
U JTUYECKUX IMpOoOJEeM, CBS3aHHBIX C IPAKTUYECKHUM IPUMEHEHHEM JOCTHUKEHUIM
(pu3uky;

OCO3HaHHUE BaXKHOCTU MOPAIbHO-3TUYECKUX IIPUHIUIIOB B IEATEIBHOCTH YUYEHOT0;

3) 3CTEeTHY€eCKOro BOCIIMTAHMSI:
BOCIIPUSATHE OSCTETHYECKUX KauecTB (PU3NUECKON HayKu: €€ TapMOHHUYHOIO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MIO3HAHMSA

OCO3HaHUE IIEHHOCTH (PU3MYECKOM HAyKH KaK MOIIHOIO MHCTPYMEHTa MO3HAHUS
MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHUM, BaXKHENIIECH COCTABIIAIOIIEH KYyJIbTYPHI;

pa3BUTHE HAy4YHOH JIO0O3HATEIBHOCTH, UHTEpeca K HCCIIEI0BATEIbCKOM
NEATENBHOCTH,

5) popmMupoBaHus KyJbTYPbI 310POBbS U IMOIMOHATBHOT0 0JIAT OOy YHSA:
OCO3HaHME IIEHHOCTM Oe3omacHOro obOpa3a KM3HH B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXHOCTU IMPaBUJI O€30MacHOr0 MOBEJCHUS Ha TPaHCIOPTE,
Ha JIOporax, ¢ 3JIEKTPUUYECKUM U TETUIOBBIM 000PYIOBAHUEM B JOMAITHUX YCIOBUSIX;
c(hOpMHPOBAHHOCTh HaBblKa pedIeKCUM, MPU3HAHHUE CBOErO IMpaBa Ha OIIHUOKY
Y TaKOr'o e MpaBa y Jpyroro 4eJoBeKa;

6) TPy10BOI0 BOCIMTAHUSA
AKTMBHOE Yy4YacTHUE€ B PEIICHUU TMPAKTUYECKUX 3a7ad (B paMKax CEMbH,
00pa3oBaTeNbHON OpraHu3alii, HaCEJIEHHOT0 MyHKTa, POJHOI0 Kpasi) TEXHOJOTnYECKON
U COLIMAJIbHOM HAIPaBJICHHOCTH, TPEOYIONIUX B TOM YHCIIE U (PU3UYECKUX 3HAHUN;
MHTEPEC K MPAKTHUYECKOMY U3YyUECHUIO TTpodeCcChii, CBA3aHHBIX ¢ (PU3UKOM;
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7) 3K0JIOTHYECKOr0 BOCTIUTAHMS:

OpHEHTAallMs Ha MTpUMEHEeHne (PU3NUECKUX 3HAHUM I pelieHus 3ajad B 00yacTu
OKpY>KaroIen cpepl, IITaHUPOBAHUS MIOCTYTKOB U OI[EHKH X BO3MOXKHBIX TTOCTIEACTBHIA
JUTSL OKPYKAroIIel Cpeibl;

OCO3HaHME INI00AIbHOI0 XapaKTepa SKOJIOTrHYeCKUX TPOOIeM U MyTel UX PEIICHUs;

8) amanTanum K N3MEHAIOIMUMCH YCJIOBUAM COLMATBHON U NPUPOAHON CpeAbl:

NOTPEOHOCTh BO B3aUMOJICHCTBUU MPHU BHIMOJHEHUH WCCICIOBAHUN M MPOCKTOB
(du3HYecKoi HalPaBIEHHOCTH, OTKPBITOCTh OMBITY ¥ 3HAHUSIM JPYTHX;

MOBBILICHUE YPOBHS CBOCH KOMIETEHTHOCTH 4Ye€pe3 MPaKTUUYECKYIO JeSTEIbHOCTD;

noTpeOHOCTH B GOPMHUPOBAHUY HOBBIX 3HAHHM, B TOM Yucie (HOPMYITUPOBATH UJIEH,
TIOHSITUS, TUTIOTE3BI O (PU3MUECKUX OOBEKTAX U SBJICHUSX;

OCO3HaHHE JE(PHUIIUTOB COOCTBEHHBIX 3HAHWM M KOMIIETEHTHOCTEH B 00JIacTH
buzuku;

TUTAHWPOBAHUE CBOETO PA3BUTHUS B MPUOOPETEHHHM HOBBIX (DU3MUECKUX 3HAHMIA;

CTpEMJICHHE AaHAJIM3UPOBATh M BBIABIATH B3aMMOCBS3M NPUPOJIBI, OOIIECTBA
¥ SKOHOMHKH, B TOM YHCJIE C UCTIOJIBb30BaHNEM (PU3NIECKUX 3HAHU;,

OLIEHKa CBOMX JIEUCTBUM C YUETOM BIIMSHHUS HA OKPYXKAIOIIYIO CPEIY, BOZMOXKHBIX
rJ100aJIbHBIX TOCIEACTBUH.

METAIIPEAMETHBIE PE3YJ/IBTATHI

B pesynbrare m3yuenus (U3MKKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
y obOyuatomierocs OyayT chopMUPOBaHbl METANIPEAMETHbBIE PE3YJIbTaThl, BKIIOYAIOIINE
MO3HABaTENbHbIE  YHUBEpCaJbHbIE  y4eOHbIE  JIEWCTBUS, = KOMMYHUKATHBHBIC
YHUBEpPCATbHBIC yUeOHBIC ACUCTBHS, PETYIATUBHBIC YHUBEPCATbHBIC YICOHBIC JCHCTBHSL.

ITo3HaBaTe/IbHbIE YHUBEPCAJbHBbIE YUeOHbIE eiiCTBUS
ba3oBble Jioruyeckue 1ecTBUA:

BBISIBJISIT W XapaKTEPU30BaTh CYIICCTBEHHBIC IMPU3HAKH OOBEKTOB (SIBICHUN);

yCTaHaBIMBaTh  CYIICCTBEHHBIH  TPHW3HAK  KJIacCHU(UKAIMK,  OCHOBAaHUS
JU1s1 0OOOIIICHUS U CPAaBHEHU S

BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHUBOPEYHS B pacCMaTPpUBAEMBIX (haKTax, JTaHHBIX
Y HAOJTFOJICHHSIX, OTHOCSIIIUXCS K PU3NICCKUM SIBIICHUSIM;

BBISIBIISITh TIPUYUHHO-CIICJICTBEHHBIC CBS3U TPH U3YYCHUU (DU3UUICCKUX SBICHUN
U TIPOIECCOB, MPOBOJUTH BBIBOJBI C MCIOJIB30BAHUEM JIETYKTUBHBIX U WHAYKTHBHBIX
YMO3aKIFOUCHUH, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3SIX (PU3NUYECKUX BEITUYHH;

CaMOCTOATENILHO BBIOMpATh CHOCOO pelieHus ydeOHOM (Qu3nUYecKor 3amadu
(cpaBHEHHE HECKOJIBLKUX BapUAHTOB PEIICHHUS, BEIOOP HanboIee MOAXOSIIETO C yIETOM
CaMOCTOSATEIILHO BBIICJICHHBIX KPUTCPHUEB).

Ba3oBble ucciaeanoBarenLCKHe 1eCTBUSA:
MCIIOJIB30BATh BOITPOCHI KaK UCCIEA0BATEIILCKUNA HHCTPYMEHT O3HAHUS;
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OPOBOJAUTH MO CaMOCTOSATENIBHO COCTaBJIEHHOMY TIUIaHY ONBIT, HECIOKHBIM
bu3rUecKuil HIKCIEPUMEHT, HEOOJIBIIIOE UCCIIeI0BaHNE (DU3NUECKOTO SIBJICHUS;

OIICHUBATH HAa MPUMEHUMOCTb ¥ JOCTOBEPHOCTHh HH(MOPMAIIHIO, TOTYISCHHYTO B XO/1€
UCCJIeIOBAHUSI UM DKCIIEPUMEHTA;

CaMOCTOSITeNIbHO  (popMynupoBaTh O0OOOIIEHUS U BBIBOJABI IO pe3yjibTaTaMm
MIPOBEICHHOT0 HAOJIIOACHUS, OMBITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOKHOE JayibHEHIee pa3BUTHE (PUBHMUYECKUX IPOIECCOB,
a TaKXe BBIIBUTATh TPEANONOKEHUS OO0 WX Pa3BUTHH B HOBBIX YCIOBHUSIX
U KOHTEKCTax.

Pab6ora ¢ undopmanmeii:

OPUMEHATh Pa3IMYHbIE METOJBl, HMHCTPYMEHTBI M 3alpoChl IpPU IIOUCKE
1 orOope MHPOPMALMKU WM JTaHHBIX C YYETOM IPEMJIOKEHHOW yuyeOHOU (pusmyeckoi
3a]a4H;

aHAJIM3UpOBaTh, CUCTEMATU3UPOBaTh W  HHTEPIPETHPOBATH  HUHPOPMALUIO
pa3IMYHbIX BUAOB U (JOPM Ipe/ICTaBICHHUS;

CaMOCTOATENIbHO BBIOMPATh ONTUMAIBHYIO (POPMY MpEACTaBICHUS HH(POPMALIUU
U WUIIOCTPUPOBATH PEIIAEMbIE 33/a4d HECIIOKHBIMH CXEMaMH, AuarpaMMaMuy, UHOU
rpaduKoi 1 KX KOMOMHAIIUSAMH.

KoMMyHuMKaTHBHBIE YHHBEPCAJbHbIC Y4eOHbIE JeHCTBUS
OOumenne:

B XO/€ OOCYXXJeHUsI y4eOHOTO Marepuana, pe3yjbTaToB JabOpaTopHBIX pPadOT
U TIPOCKTOB 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMBI W BBICKA3bIBATh
Ujeu, HaIlCJICHHBIE Ha pelIeHHe 3aJadyd W TOoJAJepKaHue OJaroenaTelIbHOCTH
OOIICHHS,;

COTIOCTaBIIATh CBOM CYXKJICHHSI C CYXICHUSMH JIPYTUX YYaCTHUKOB JUAjora,
OOHAPYXUBATh Pa3ININE U CXOACTBO TTO3UIIHIA,

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MMUCHbMEHHBIX TEKCTAX;

nyOJIMYHO TPENCTaBIATh PE3yJbTaThl BBIMOJIHEHHOTO (DH3MYECKOro OIbITa
(3KCTIEpUMEHTA, UCCIICIOBAHUS, TIPOCKTA).

CoBMecTHas 1eSITEJILHOCTD (COTPYIHUYECTBO):

MIOHUMATh ¥ UCIIOJIb30BATh MPEUMYIIECTBa KOMAHIHOW U WHAUBHUIYAIbHON pabOThI
IIPU PEIICHUU KOHKPETHON (PU3NIECKON TTPOOIICMEI;

MPUHUMATh II€JId COBMECTHOM JECSATEIHHOCTU, OPraHU30BHIBATH JICUCTBHS IO €€
JOCTHKCHHIO: PaCIpeieNsiTh POJId, O0CYKIaTh MPOIECCH M PE3yJbTaThl COBMECTHOU
paboThl, 0000111aTh MHEHUS HECKOJIBKUX YETIOBEK;

BBITIOJTHATH CBOIO YacTh PabOThI, JOCTUTAsT KAYECTBEHHOTO PE3yJIbTaTa M0 CBOEMY
HAIPaBJICHUIO U KOOPJIUHUPYS CBOU JEHCTBUS C IPYTUMHU WICHAMHU KOMAaH/IbI;

OIICHMBATh KadeCTBO CBOEr0 BKJIaJa B OOMUH TPOMYKT IO KPUTEPHSIM,
CaMOCTOATENEHO C(HOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBHUSI.
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PeryasiTuBHble YHHMBepCcaJbHble yUeOHbIE JeilCTBUS
Camoopranuzamnus:

BBISIBJISITH MPOOJIEMbl B JKM3HEHHBIX U YYEOHBIX CHUTyalusiX, TpPeOyrOImux
TSl petieHust (GU3NYEeCKUX 3HAHUM;

OpUEHTHUPOBATHCA B PA3IMYHBIX MMOAXOAAX NPUHITHS PEIICHUN (MHAMBUAYAJIbHOE,
OPUHATUE PELIEHUS B IPYIIIE, IPUHIATHE PELIEHUIN TPYIIION);

CaMOCTOATENIbHO COCTABJISITh AITOPUTM pelIeHUs (PU3NYECKOHN 3aauu WM IUIaHa
HCCIEAOBAHUS C YYETOM HMMEIOUIMXCS PECypcoB U COOCTBEHHBIX BO3MOYKHOCTEM,
apryMeHTHpOBATh IIpe/ijlaraéMble BApUAHThI PELLICHUI;

IPOBOJUTH BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PELICHHUE.

CaMOKOHTPOJIB:

JaBaTh OIICHKY CUTYAIMH | MpeiaraTh TUIaH €€ N3MECHEHUS;

OOBSICHATh TPUYMHBI JOCTHKCHUS (HEJOCTHKCHHSI) Pe3ylIbTaTOB JESATEIbHOCTH,
JaBaTh OIICHKY IPUOOPETCHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JEATEIHHOCTh (B TOM UYHCJIE B XOJ BBITIOJHCHHS
(U3HYECKOTr0 WCCICOBAHUS WM TIPOCKTa) HAa OCHOBE HOBBIX OOCTOSTEIBCTB,
WU3MEHMBIINXCS CUTYaIlMH, YCTAHOBJIEHHBIX OMUOOK, BOZHUKIIIUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA I[EIH U YCIOBHSIM.

IMOIHMOHAJIBLHBIN HHTEJJIEKT:
CTaBUTh ce0s Ha MECTO JAPYyroro 4YeJlOBeKa B XOJe CIopa WM JUCKYCCHH
Ha HAy4YHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOTrO.

IlpunsTHe ceds u APyrux:
Npu3HaBaTh CBOE MpPaBO Ha OMMUOKY MpU peHieHud (PU3NUECKUX 3ajad
WJIM B YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

HPEAMETHBIE PE3YJIbTATBI

[IpeameTHbIe pe3yabTaThl OCBOEHUS MPOrpamMMbl MO (PU3MKE K KOHILy OOy4yeHus
B 7 KJacce:

[IpeameTHpie  pe3ysabTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTPaKaThb
c(hOpMHUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

HUCIIOJIB30BATh IIOHATHSI: (bHSquCKI/Ie U XUMHNUYCCKHUE ABJIICHUA, Ha6J'IIOI[eHI/Ie,
AKCIIEPUMEHT, MOJENb, TUIOTE3a, €IUHUIIBI (PU3NUECKUX BEJIIMYMUH, aTOM, MOJIEKYIa,
arperaTHbple COCTOSHHS BellecTBa (TBEpJOe, *KUIKOE, Ia3000pa3HOE), MEXaHHYECKOE
NBIDKCHUE  (paBHOMEpPHOE, HEPAaBHOMEpPHOE,  MPSIMOJIMHEHHOE),  TpaeKTOpHs,
paBHOACHCTByIOmas cuii, Aedopmanms (ympyras, TIUIACTUYECKas), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbI;

pasnuyath sBieHus (muddys3us, TEmIOBOe JBIKEHHWE YaCTHI[ BEIIECTBA,
PaBHOMCPHOC ABHIKCHHC, HCPABHOMCPHOC ABHIKCHHC, MHCPIIHA, BBaHMOHeﬁCTBHe TEII,
paBHOBECUE TBEPJIBIX TEJI C 3aKPEIUICHHOM OChIO BpalllCHUA, Iepe/ladya JIaBJICHUS
TBEPJIIMU TE€JIaMH, KHIKOCTSMU W Ta3zaMH, aTMOC(epHOe JaBlieHUE, TIaBaHHUE Tel,
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MPEBPAIICHUS] MEXaHUYECKOM HHEPruu) IO ONHCAHUI0 MX XaApPAKTEPHBIX CBOMCTB
Y Ha OCHOBE ONBITOB, JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBIECHUE H3YUYEHHBIX (PU3NYECKUX SBJICHUNA B OKPY)KAIOIIEM
MUpE, B TOM 4Kclie PU3NUECKUE SBJICHUS B IPUPOJIE: MPUMEPHI JIBUKEHUS C PA3TUUHBIMU
CKOPOCTSIMA B XWUBOW WM HEXKHBOM IPUPOAE, ACUCTBUE CHJIbI TPEHUS B MPUPOJE
U TEXHHUKE, BIHUSHHE aTMOC(PEPHOrO JABJICHUS HA KUBOM OpraHu3M, IJIaBaHUE DPbIO,
phlUard B TeJ€ YeJIOBEKa, IPU 3TOM NEPEBOAUTH MPAKTHUECKYIO 337auy B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKHM) GU3HUECKHUX SBJICHUM;

ONMUCHIBaTh HW3YYEHHBIE CBOMCTBA Tel U (PU3UYECKUE SBJICHUS, HCIOJIb3Ys
dbu3nyeckre BeIMYMHBI (Macca, 00beM, TJIOTHOCTh BEIIECTBA, BpEeMsl, IIyTh, CKOPOCTD,
CpeaHssl CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSDKECTH, BEC TEJIA, CHJIA TPEHHUS, TaBICHUE
(TBepmoro Tena, KMIKOCTH, Ta3a), BBITAJKUBAIOIIAs CHUJIa, MEXaHWYecKas padoTa,
MOIIIHOCTh, TUIEYO CHUJIbl, MOMEHT CHJbl, KOA((UIMEHT TOJIE3HOr0 JeHUCTBUS
MEXaHM3MOB, KMHETHYECKass W MOTEHIMalbHAs SHEPIusi), NPU OMUCAHUU MPABHIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI HUCIIOJIB3YEMBIX BEJIMYHUH, UX 0003HAUEHUS U €IMHUIIBI
(¢U3NYECKUX BETUYMH, HAXOAWUTHb (HOPMYJIbI, CBS3BIBAIOIIME JaHHYIO (DHU3HUECKYIO
BEJIUYUHY C JPYTUMHU BEJIMYMHAMH, CTPOUTH TpadUKH H3YyUYEHHBIX 3aBUCUMOCTEH
(bu3HYeCKIX BEITNYNH;

XapaKTepHU30BaTh CBOICTBA Tell, (PU3MUECKHE SIBICHHUS U MPOILIECCHI, UCIOIB3YS
MpaBujia CIOXKEHUS Cui (BIOJIb OAHOW MpsMOM), 3akoH ['yka, 3akoH [lackans, 3akoH
Apxumena, mpaBuiIO paBHOBECHS pbIdara (0J0Ka), «30JI0TOE MPABUII0» MEXAHHUKH, 3aKOH
COXpaHEHUsI MEXaHWYECKOM HHEPruu, IpH 3TOM JaBaTh CIOBECHYIO (HOPMYJIUPOBKY
3aKOHA M 3aIMChIBaTh €r0 MaTEMAaTUYECKOE BBIPAXKECHUE;

OOBACHATH (PU3UYECKUE SIBJICHUSA, MPOLECCHl M CBOWCTBA TEl, B TOM YHUCIHE
U B KOHTEKCT€ CHUTyalluid MPaKTUKO-OPHUEHTUPOBAHHOI'O XapaKTepa: BBISBIATH
OPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHWE M3 1—2 JOTMYECKHUX IIaroB
C UCIIOIb30BaHUEM |—2 M3yUEHHBIX CBOMCTBA (PU3NUYECKUX SIBICHHM, (PU3MISCKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

pemarh pacdeTHble 3afaud B 1—2 MEHCTBUS, UCHOJIB3YS 3aKOHBI U (OPMYIIBI,
CBS3BIBAIONINE (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAIM3a YCIOBUS 3a/1a4M 3aMMChIBATh
KpaTKOE YCJIOBUE, MOJACTaBIATh (U3NYECKUE BEIUYMHBI B (POPMYJIBI M MPOBOJUTH
pacyeTbl, HAXOIUTh CIPABOYHBIE JaHHBIE, HEOOXOUMBIE JJI pelIeHU 3aa4, OLIEHUBATh
PEaTuCTUYHOCTD MOJYYCHHOU (PU3NUECKON BEJIUUUHBIL;

pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXHO PEIIUTh MPU MOMOUIM (U3HUECKUX
METOZ0B, B OIHCAHWUU WCCIIEIOBAHUS BBIJIEIATH MPOBEPSIEMOE IPEANOIOKEHNUE
(rumoTesy), pa3aMvaTh U UHTEPIPETUPOBATH MOTYICHHBIN PE3yIbTaT, HAXOUTh OITMOKH
B XOJI€ OIbITa, TPOBOJAUTH BBIBOJIBI 110 €T0 pE3yJibTaTaM;

IPOBOJUTH OMNBITHl MO HAOMIOJECHUIO (U3MYECKUX SBICHUN WU (PU3MYECKUX
CBOMCTB Ten: (OPMYJIMPOBATH IMPOBEPSEMBIEC IMPEANONIOKEHHs, COOUpaTh YCTAaHOBKY
U3 TPEUIOKEHHOTO O00OpYJIOBaHUs, 3alKChiBaTh XOJ OIbITa U (HOPMYIUPOBATH
BBIBOJIBI,
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BBITIOJTHATh TPSMbIE H3MEPEHUS] PACCTOSIHUS, BPEMEHHU, MacChl Tela, 00bema,
CWIbl U TEMIIepaTypbl C HCIOJb30BAaHUEM aHAJIOTOBBIX W IU(POBBIX MPUOOPOB,
3alMUChIBaTh IOKAa3aHUs NPHOOPOB € YYETOM 3aJaHHOW AOCOJIOTHOM MOTPEIIHOCTH
U3MEPECHUU;

IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTU OJHON (PU3MUYECKON BEIIMUYUHBI OT APYTron
C HCTOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTHU ITyTH PABHOMEPHO JBIXKYIIETOCS
Tela OT BPEMEHM JBUIKCHUS Tella, CHJIbl TPEHUSI CKOJBXEHHUsSI OT Beca Telia, KauecTBa
00pabOTKM TIOBEPXHOCTEH TEI M HE3aBUCUMOCTU CHWJIbl TPEHUA OT IUJIOIIAIU
COMPUKOCHOBEHUS TEJ, CHJIbl YIIPYTOCTU OT YIJUHEHUS MPYKUHBI, BBITATKUBAIOIICH
CWIbl OT oO0beMa TMOTPY)KCHHOW YacTH Tella W OT IUIOTHOCTH KHUIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TeJIa, OT INIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJIO, yCIOBUN
[IJIABAHUS TEJl, YCIOBUN PAaBHOBECHUS pblyara M OJIOKOB, y4acCTBOBATh B IJIAHUPOBAHHUU
y4eOHOT0 HCCIEIOBaHUs, COOMpaTh YCTAHOBKY M BBINOJHSITH W3MEpPEHHUs, Cieays
MPEMIOKCHHOMY  TUTaHy, (UKCHPOBATh PE3yJbTAaThl TMOJYyYEHHON 3aBHUCHUMOCTH
(bu3NUecKuX BEIUYHUH B BUJE MPEATOKEHHBIX TAOIUIl U TPaQUKOB, IPOBOJIUTH BHIBOJIbI
10 pe3yJIbTaTaM MCCIIEA0BAHMS;

IPOBOJIUTh KOCBEHHBIE M3MEpPEHUs (PU3UUECKHX BEIMYMH (ILIOTHOCTH BEIIECTBA
KUAKOCTH W TBEPIOrO TeENa, CUJa TPEHUS CKOJIbKEHHUS, JIaBJIEHHE BO3/yXa,
BBITAJIKUBAIOIIIASI CUJIA, ICHCTBYIOIIAs Ha TIOTPY>KEHHOE B KHUIAKOCTH TEJI0, KOYPDHUIIMESHT
MOJIE3HOTO JICHCTBUSI MPOCTHIX MEXAHU3MOB), CJEAYs MPEIT0KECHHON HHCTPYKIUHU:
IIPY BBIOJTHEHUN U3MEPEHUN COOMpPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIISTH
3HAYCHUE HCKOMOM BEJIMYHHBI,

coONo/IaTh TpaBWJIa TEXHUKH OE30MAaCHOCTH TMpU padore ¢ JabopaToOpHBIM
000pyI0BaHUEM;

UMETh TPEJCTABICHUE O TMPUHIMIAX JACHUCTBUS NPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB: BECHI, TEPMOMETP, AMHAMOMETP, COOOILAIOIINECS COCY/ b, 0apOMETp, phlyar,
MMOABHIKHBIN M HEMOABMKHBIA 010K, HAKJIOHHAS IIOCKOCTD;

XapaKkTepUu30BaTh MPUHIUIBLI JEUCTBUS HM3YYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPONCTB C UCIOJIH30BAHUEM MX OMUCAHUS (B TOM YHCIE: MOIIIMITHUKH, YCTPOHCTBO
BOJIONIPOBO/IA, TUAPABIMYECKHA Ipecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), MCIOJb3ys 3HAHUS O CBOMCTBAX (DU3MYECKUX SBICHUN M HEOOXOIMMBIE
(u3ryecKue 3aKOHbI U 3aKOHOMEPHOCTH;

IPUBOJUTH MPUMEPHl (HAXOAUTh HH(POPMAIMIO O NpUMEpax) MNPaKTUYECKOrO
UCIIOJIb30BaHUSI (PU3WYECKUX 3HAHUW B IIOBCEJHEBHOM >KM3HM JUis oOecreueHus
O0e3omacHOCTH Tpu OOpameHuu ¢ TOpuOOpaMH MW TEXHUYECKUMHU YCTPOHCTBAMH,
COXpaHEHUs 370POBbS U COOJIIOICHUSI HOPM HKOJIOTHYECKOTO MOBEICHUS B OKPY KaIOIIeH
cpexne;

OCYIIECTBJISITh OTOOP MCTOYHMKOB HHGpopManuu B MHTEpHETE B COOTBETCTBUU
C 3aJIaHHBIM MTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIMXCS 3HAHUM U IyTEeM CpaBHEHUS
Pa3TUYHBIX UCTOYHUKOB BBIICIATh HHPOPMAIIHIO, KOTOpAs SBISICTCS MPOTUBOPEUNBON
WJIH MOXKET OBITh HEJIOCTOBEPHOM;
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UCIIOJB30BaTh TMPU  BBIMIOJIHEHUU YYEOHBIX 3aJaHUN  HAYYHO-TIOMYJISPHYIO
TuTepaTrypy (pU3MyYeckoro comaepkaHus, CIPABOYHBIE MaTepUalbl, PECYpPChl CETU
NutepHer, Biaaerb NOpUeMaMU KOHCIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uHdOpMAIUU U3 OJIHON 3HAKOBOM CUCTEMBI B JPYTYIO;

co3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHbIC U YCTHBIC COOOIIECHUSI Ha OCHOBE
2—-3 UCTOYHUKOB UH(GOPMALIMH, B TOM YHUCJIE MyOJIUYHO MPOBOAUTH KPATKUE COOOIICHUS
0 pe3yibTaTax IMPOEKTOB WIM Y4YE€OHBIX HCCIEIOBaHUM, MpPU HTOM T'PAMOTHO
UCIOJIb30BaTh W3YYCHHBIM TMOHATUWHBIN ammapar Kypca (QHU3WKH, COMPOBOXKIATH
BBICTYILUICHUE IPE3EHTALECH;

IIPY BBITIOJTHEHUH YUEOHBIX MPOEKTOB M UCCIIEOBAHUH paclpeesiaTh 00sI3aHHOCTH
B IPYIIIE B COOTBETCTBUHU C TOCTABJICHHBIMU 3a/1a4aMH, CJICAUTH 3a BHINOJHEHUEM IJIaHa
JICHCTBUMN, OIICHMBATh COOCTBEHHBINH BKIIAJ B JESITEIBHOCTh TPYIMIHBI, BHICTPAUBATH
KOMMYHHUKAaTHBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHUE OKPYKAFOIIHX.

[IpeameTHBIe pe3yabTaThl OCBOSHUSI MPOTpamMMbl MO (U3MKE K KOHILy OOydeHus
B 8 Ki1acce:
[IpeameTHsie  pe3ynabTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTpaXKaTh
c(hOpMUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHUM:
MCIIOJIb30BaTh MOHATHS: Macca U pa3MePbl MOJIEKYJI, TEMJIOBOE ABUKEHUE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSIHUSI BEILECTBA, KPUCTAJUIMUYECKUE U aMOp(HBIE Tela,
HACBIIIEHHBIN U HEHACBIIEHHBIN ap, BJAXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSS
SHEPrusl, TEIJIOBOW JBUTATENb, SJIEMEHTAPHBIN SJIEKTPUUECKUN 3apsl, dIEKTPUIECKOE
10JI€, MPOBOJIHUKYU U IUAJIEKTPUKHU, TOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE T10JIE;
pasynyarth sBJIEHUs (TETIOBOE PaCIIMPEHUE U C)KaThe, Terionepeaada, TemioBoe
paBHOBECHE, CMauMBaHUE, KaNWUISIPHbIE SBJICHUS, WCIAPEHUE, KOHJCHCAIIMS,
IUIaBJICHUE, KPUCTAIIIU3AIUS (oTBepaEBaHuUE), KUTICHUE, Teruioneperaya
(TemI0MpPOBOJHOCTh, KOHBEKIUS, WU3IYUYCHHE), DJICKTPU3alMs TEJ, B3aUMOJCHCTBUE
3apsA0B, ACHCTBUSA DJEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHUE, B3aUMOJCIHCTBUE
MarHuToOB, JE€HCTBUE MAarHUTHOTO MOJI HAa MPOBOJHHUK C TOKOM, 3JIEKTPOMArHUTHAs
WHIAYKIUS) 10 ONUCAaHWI0O HMX XapaKTepHbIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOUIMX TaHHOE PU3NYECKOE SIBIICHUE;
pacmo3HaBaTh MPOSBICHUE HM3YYCHHBIX (PU3NYECKUX SBICHUN B OKpYKAIOIIEM
MUpE, B TOM 4Hcle (U3NYECKHE SIBICHUS B MPUPOJIEC: MOBEPXHOCTHOE HATSKEHUE
U KaNWUIApHBIE SIBIEHUS B NPUPOJE, KPUCTAUIbl B Mpupoje, uznydeHue ComHiua,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHHME pOCHI, TyMaHa, WHEs, CHeEra,
ANEKTPUUYECKUE SIBJICHUSA B aTMOC(EpPe, INEKTPUUECTBO KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3emiiu, apeiid MoirocoB, poiib MATHUTHOTO MOJIS JUIS )KU3HHU Ha 3emiie, TOJIIpHOe
CUSHHME, TIPU DTOM TNEPEBOJAUTh MNPAKTUUECKYH0 3aJadyy B Yy4eOHYIO, BBIJCIATh
CYIIIECTBEHHBIEC CBOMCTBA (TPU3HAKH) (PU3NUECKUX SBIICHUN;
OMUCHIBAaTh HU3YUYCHHbIC CBOHCTBA Tel U (DU3MYECKUE SIBJICHUS, HCIOJIb3Ys
¢usndeckue BEIMYMHBI (TeMreparypa, BHYTPEHHSIS SHEPTusi, KOJUYECTBO TEIUIOTHI,
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yAeIbHas TEIUIOEMKOCTh BELIECTBA, YAEJbHAs TEIJIOTAa IJIABJICHHUS, YAEIbHAs TEIIOTa
napooOpa3oBaHUsl, yZeJibHAs TEIUIOTa CrOpaHusl TOIUIMBA, KOA(PQPUIMEHT I0JIE3HOrO
JEUCTBUSA TEIJIOBOM MAalllMHbI, OTHOCUTEIbHAS BJIAXKHOCTh BO31yXa, 3JEKTPUUYECKUN
3apsJl, CHUJIa TOKA, SJIEKTPUYECKOE HAINIPSIKEHNE, COIPOTUBIIEHUE TPOBOJHUKA, YIEIBHOE
COMPOTHUBIIEHUE BEIIECTBA, pad0Ta U MOILIHOCTh JEKTPUUECKOTO TOKA), IPU OMUCAHUU
IPaBWJIBHO TPAKTOBaTh (PM3MUYECKUH CMBICI HCIOJB3YEMBIX BEIMYMH, OOO3HAUEHUS
M eIMHULBl (PU3NYECKUX BEIUYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIIME JaHHYIO
(¢u3nyecKyr0 BEIUYMHY C JPYTUMH BEIUYWHAMHU, CTPOUTH TIpaUKH H3YYEHHBIX
3aBUCUMOCTEN (U3MUECKUX BEJINYMH;

XapaKTepU30BaTh CBOMCTBA Teld, (PU3UYECKUE SBIICHUS U MPOIECCHI, UCIOIb3YS
OCHOBHBIE TIOJOXEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOpUU CTPOCHHUS BEIIECTBA,
OPUHIMI CYTIEPIO3ULINH TOJIEH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUS 3apsija,

3akoH OMma Juis ydacTka Lenu, 3akoH J[xoyisa-JIeHna, 3aKkoH COXpaHEHUs DHEPIuH,
IIPU 3TOM YMETh (POPMYITUPOBATH 3aKOH U 3aITUCHIBATH €T0 MATEMATUYECKOE BBIPAXKEHUE;

OOBACHATh (PU3MUECKHE MPOLECCHl U CBOMICTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyaluld  NPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BbIABIATH  MPUYMHHO-
CIIEZICTBEHHBIE  CBA3M, CTPOUTh OOBSICHEHHME M3 1—2  JIOTMYECKMX  IIaroB
C HCHOJB30BaHMEM |—2 HM3yYEHHBIX CBOWCTBA (PU3NYECKHUX SABJICHUN, (PU3HMUECKUX
3aKOHOB WJIY 3aKOHOMEPHOCTEN;

pemarb pacueTHble 3aayu B 2—3 JCHCTBUA, UCIOIb3Yys 3aKOHBI U (OPMYJIBL,
CBSI3bIBAIOIIME (PU3NYECKIE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS 33/]aui 3aliChIBATh
KpPaTKOE€ YCJIOBHE, BBISABISATH HENOCTATOK JAHHBIX JUIsl PEIIeHUs 3a7auyd, BbIOMpaTh
3aKOHBI U (POPMYJIBI, HEOOXOAMMBIE JIJISl €€ PEIICHHUs, IPOBOIUTh PACUEThl U CPABHUBATH
NOJIyYeHHOE 3HaUeHHE (PU3NYECKOM BEIIMUYUHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MPOOJIEMbl, KOTOPBIE MOXHO PEIIUTh MPU MOMOLIM (PUINUECKUX
METOJIOB,  HCIIOJIb3ySl ~ ONMCAHUE  MCCIENOBAaHUSA,  BBIACIATH  IPOBEPSEMOE
MPEANOJI0KEHNE, OLEHUBAaTh MPaBUJIBHOCTh IMOPSAKAa IPOBEICHUS HCCIEIOBaHUS,
IPOBOJUTH BBIBOJBL;

IPOBOJUTH ONBITHl MO HAOMIONEHUIO (U3UYECKUX SBICHUN WM (PU3NYECKHUX
CBOMCTB TeJ (KanWJUISIPHBIE SIBJIICHUS, 3aBUCUMOCTb JJaBJICHMsI BO3JlyXa OT €ro o0bema,
TEeMIIepaTypbl, CKOPOCTH IMPOLIECCA OCTHIBAHUS U HArPEBaHUS MPU U3JTYyYEHUU OT L[BETA
U3Jydarome  (IOrjolarlield)  IOBEPXHOCTH, CKOPOCTh  MCHApeHHs  BOJBI
OT TEeMIlepaTypbl >KUJIKOCTH MW TIUIOUIAJAM €€ IOBEPXHOCTH, DJIEKTpU3ALUS Tell
U B3aUMOJEHCTBHUE AIEKTPUUECKUX 3aPsA0B, B3AUMOJCHCTBHUE IMOCTOSSHHBIX MAarHUTOB,
BU3YyaJIM3allisl MAarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB, ACHCTBUS MAarHUTHOTO MOJIS
Ha TPOBOAHUK C TOKOM, CBOMCTBA 3JEKTPOMArHHUTA, CBOMCTBA 3JEKTPOJBUIATENS
IIOCTOSTHHOTO  TOKa): (OpMYJMpPOBaTh IPOBEPAEMbIE IPEANOJIOKEHUSA, COOUPATh
YCTaHOBKY U3 NPEAJIOKEHHOT0 000PY10BaHUs, OIKUCHIBATh X0/ ONbITa U (POPMYIUPOBATH
BBIBO/IBI;

BBINIOJIHATh TPSAMbBIE HW3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBHOW BIIAXKHOCTH
BO3/yXa, CHJIbI TOKa, HANpsKEHUS C MHCIIOJIb30BAHUEM AaHaJIOrOBBIX MPUOOPOB
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U JAaTYUKOB (PU3NYECKUX BEIMYMH, CPABHUBATH DPE3YJBTATHl M3MEPEHUIl C y4EeTOM
3aJ1aHHON a0COJIFOTHOM MOTPENIHOCTH;

IIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OHOU (PM3MUECKOU BEITUYUHBI OT JIPYTOU
C HUCIOJIb30BAaHUEM MPSMBIX HU3MEPEHHH (3aBUCHUMOCTH CONPOTUBIICHUS MPOBOJHHUKA
OT €ro JUIMHBI, IUIOLIA/IA ITONIEPEYHOI0 CEUYEHHUS U YIEIbHOIO CONPOTUBIICHHS BEILIECTBA
IPOBOJIHUKA, CUJIBI TOKA, UIYIIEr0 Yepe3 MPOBOJIHUK, OT HAIPSKEHUSI HA MTPOBOJIHUKE,
UCCJIE0BAHUE MOCIEAOBATENIBHOIO W MMAPAUIEIbHOTO COEAMHEHW MPOBOJHUKOB):
IUIAaHUPOBATh UCCIIEI0BAaHUE, COOMPATh YCTAHOBKY U BBIMOJIHATH M3MEPEHUS, CIIETYs
MPEAJIOKEHHOMY IUIaHy, (PUKCUPOBATH PE3YNbTATHI MOTYUYEHHON 3aBUCUMOCTH B BUJE
TaOJIUI ¥ TpaQUKOB, IPOBOJUTH BHIBOJABI IO PE3yJIbTaTaM UCCIIEI0BaHUS;

IPOBOJUTH KOCBEHHbIE N3MEPEHUs (PU3UUECKUX BEJINYUH (yIeIbHas TEMIOEMKOCTh
BEIIECTBA, CONMPOTHUBIIEHUE NMPOBOJHUKA, pabOTa U MOIIHOCTb JJIEKTPUUYECKOTO TOKA):
IUIAaHUPOBAaTh M3MEPEHHUs, COOMpaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIYs
PESI0KEHHONW MHCTPYKIIUH, U BBIYUCIISATH 3HAUEHUE BETUYNHBL;

coOno/IaTh MpaBWJIa TEXHUKH OE30MaCHOCTH IMpu padore ¢ JabopaTopHBIM
000pyI0BaHUEM;

XapaKTEepU30BaTh NPHUHIMUIBI JEHCTBUS H3YyYEHHBIX NPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB C MUCIOJIB30BAHUEM MX OMHCAHUS (B TOM YHCIIE: CUCTEMA OTOIICHUS JOMOB,
TUTPOMETpP, MapoBas TypOWHA, aMmIepMETp, BOJBTMETP, CUYETUYHMK IICKTPHUYECKOU
SHEPTUU, DIIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTeNbHBIE AIIEKTPONPUOOPHI
(mpuMepsbl), BIIEKTPUUECKHE MPEAOXPAHUTENN, 3SJIEKTPOMArHUT, 3JIEKTPOABUIATEIb
MOCTOSIHHOTO ~TOKa), HCIMOJb3ys 3HAHUS O CBOMCTBaX (DU3MYECKUX SBJICHUM
1 He00XoAuMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh HPOCTbIE TEXHUYECKHE YCTPOWCTBA U H3MEPUTEIbHBIE MPUOOPHI
M0 CXEMaM U CXEeMaTUYHBIM PUCYHKaM (KUIKOCTHBII TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETp, JIBUraTelb BHYTPEHHETO CrOpaHus, 3JEKTPOCKOIN, PEOCTaT), COCTABIISTH
CXEMbl 3JIEKTPUYECKUX LIETEeH C MOCIeI0BaTEIbHBIM M HapalieIbHbIM COECIUHEHHEM
AJIEMEHTOB, pa3nuyasl yCIOBHbIE 0003HAYCHUSI 2JIEMEHTOB AJIEKTPUUECKHUX LENeil;

OPUBOAUTH TMpPUMEPHl (HAXOAUTh HMHGPOPMALMIO O MIPUMEPAX) MPAKTHUECKOTO
WCIIOJIb30BaHUsA (PU3UYECKMX 3HAHWM B IOBCEAHEBHOM JKU3HU JUIsl OOeCHedeHus
0e3omacHOCTH Mpu oOOpamieHMu ¢ NOpudOpaMM M TEXHUYECKUMHU YCTPOMCTBAMH,
COXPaHEHHUS 30POBbsI U COOJIIOIEHUS] HOPM 3KOJIOTUYECKOTO MOBEICHUS B OKPYKArOIIen
cpene;

OCYLIECTBJIATh MOHUCK HH(poOpManuu (U3MUECKOro coaepxkanus B HHTepHere,
HAa OCHOBE WMEIOIIUXCS 3HAHUM W TMYTEM CPaBHEHHUS JOMOJHUTEIbHBIX HCTOYHUKOB
BBIICNIATh MH(OpMaIUIO, KOTOpas SBISETCS MPOTUBOPEYMBOM MM MOMXKET OBbITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh TMPU BBINOJHEHUH YYEOHBIX 3a/laHUid  HAYyYHO-TOMYJISPHYIO
auTepaTtypy (pHU3MYECKOro conaep)KaHHUs, CIPABOYHBIE MaTepuasbl, PECYpPChl CETU
WuTepHer, Biagerb NpUEeMaMU KOHCIIEKTUPOBAHHMS TEKCTa, IpeoOpa3oBaHus
uH(dOpMaIUU U3 OJHON 3HAKOBOM CUCTEMBI B JPYTYIO;
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CO37aBaTh COOCTBEHHBIE MUCHMEHHBIE M KPAaTKHE YCTHBbIE COOOIIECHHs, 0000Imas
MH(POPMAIIMIO U3 HECKOJIbKUX HCTOYHUKOB, B TOM YHCJIE MyOJIMYHO MPEICTaBIATH
pe3yNbTaThl MPOCKTHON HIIM MCCIIENOBATENbCKON AEATEIbHOCTH, MPU 3TOM T'PAaMOTHO
UCIIOJIb30BaTh M3YyYEHHBIM MOHATUMHBIN amnmapaT Kypca (QU3MKH, CONPOBOXKIAThH
BBICTYILJICHHE NPE3EHTALNEM;

IpU BBIIOJHEHUU YUYEOHBIX MPOEKTOB M HMCCIEAOBAHUN (DPU3MUECKUX IPOLECCOB
pacmpenenartb 00sI3aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABJICHHBIMU 3a/1adyaMH,
CIIEUTh 3a BBIIOJIHEHUEM IUJIaHa JEWCTBUH W KOPPEKTHPOBATh €ro, OLIEHUBATH
COOCTBEHHBI BKJaJ B JCSATCIBHOCTh TPYMIBI, BHICTpPAUBAaTh KOMMYHHKATHBHOE
B3aMMO/ICICTBHE, MPOSABIISAL FTOTOBHOCTh pa3peliaTh KOH(PIUKTHI.

[IpenMeTHBIE pe3yNbTaThl OCBOCHHS IPOTPaMMBI MO (PH3HMKE K KOHILY OOydYeHUS
B 9 KJ1acce:

[IpenmetrHbsie  pe3ynbTaThl Ha  0a30BOM  ypOBHE  JOJDKHBI  OTpa)kaThb
c(hOpMHUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHUM:

HCIIO0JIb30BaTh TOHATHS: CHUCTEMa OTCYeTa, MaTepuaibHas TOYKa, TPACKTOPHSI,
OTHOCHUTEIBHOCTh MEXaHUUYECKOTO JABWIKEHUs, negopmarus (ynpyras, IjaacTUdeckas),
TPEHUE, ICHTPOCTPEMUTEIHLHOE YCKOPEHHUE, HEBECOMOCTD U MEPETPY3KHU, IIEHTP TIKECTH,
a0OCOJIFOTHO TBEPJI0€ TEJIO, IIEHTP TSHKECTU TBEPJOTO Teja, paBHOBECHE, MEXAHUYECKUE
KoJicOaHWsT W BOJHBI, 3BYK, WH(Pa3BYK MU YJIbTPa3BYK, JJICKTPOMATHUTHBHIC BOJIHBI,
IIKajia 3JeKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTh, CIEKTPHI
WCITyCKaHWUsI U TIOTJIONICHUsI, anb(da-, 0eTa- U raMMa-u3IydeHUs, W30TOIbI, siepHas
SHEPreTUKa;

pas3inyarth siBJICHUs (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOIMHENHOE ABUKEHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHE, CBOOOAHOE MaJCHUE TN, paBHOMEPHOE
JIBIJKEHUE TI0 OKPYXKHOCTH, B3aUMOJEHCTBHE TeJ, pPEaKTUBHOE JBUXKCHHUE,
KojebaTeapHOe JBHXKEHHE (3aTyxalolllie W BBIHYKJACHHBIC KoJieOaHMs), PE30HAHC,
BOJIHOBOE JIBUKEHHUE, OTPAXKCHHUE 3ByKa, MPSIMOJIMHEHHOE pacpoCTpaHEHUE, OTPAKEHUE
U IpeJIOMJICHHE CBETA, TIOJIHOE BHYTPEHHEE OTPaKEHHE CBETa, Pa3JIoKEeHHE OSIoro cBeTa
B CIEKTP M CJOXEHUE CIHEKTPAJIbHBIX IIBETOB, IUCIIEPCUS CBETa, €CTECTBEHHAS
PaIMOAKTUBHOCTh, BOSHUKHOBEHHUE JINHEWYATOrO CIIEKTPA U3JIYUYEHHUS ) TI0 ONMCAHUIO UX
XapaKTEPHBIX CBOMCTB W Ha OCHOBE ONBITOB, AEMOHCTPUPYIOIIUX JAaHHOE (pr3nueckoe
SIBJICHHE;

pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3MUECKUX SIBJICHUU B OKPYIKAIOIIIEM MUPE
(B TOM umcie puzndecKue ABJICHHUS B IIPUPOJIC: IPUIUBEI M OTJIMBBI, IBIKCHHUE INIAHET
ConHeuHOl CHCTEMBI, peaKTUBHOE JBMIKEHHUE KHUBBIX OPraHW3MOB, BOCIPHUSTHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMHUYECKHME BOJHBI, I[yHAaMH, 05XO, I[BETa Te,
ONTUYECKHE  SBJIICHHS B  TpUPOJE, OHOJOTrHYecKoe  JACHCTBHE  BHUIHUMOTO,
yAbTPadUOIETOBOIO M PEHTTEHOBCKOTO WU3JIYYEHUM, €CTECTBEHHBIM pPaJMOaKTHUBHBIM
¢hoH, KOCMHYECKHE YU, PAAUOAKTUBHOE U3TyUYCHHUE TPUPOTHBIX MUHEPAJIOB, ICHCTBHE
PaIMOaKTUBHBIX HW3JYUYCHHM Ha OpraHu3M 4YesjoBeKa), MpU ITOM MEPEBOAUTH
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MPAKTUYECKYI0 3a7adyy B y4eOHYIO, BBIIEISATH CYIIECTBEHHBIE CBOWCTBA (IIPU3HAKH)
(u3nyecKuX SABICHUM;

OMUCHIBATh HM3YUYECHHbIE CBOWCTBA Tel U (U3MYECKUE SBICHUS, HCIOIb3YS
(u3nueckue BeNIWYMHBI (CPENHSAST U MTHOBEHHAsl CKOPOCTh Teja IPU HEPABHOMEPHOM
JBUKEHUH, YCKOPEHHUE, MEepEMENICHUE, NyTh, YIjoBas CKOPOCTb, CHJa TPEHUS, CHJIa
YIOPYTOCTH, CUJla TSKECTH, YCKOpPEHUE CBOOOJHOIO NaJIeHUs, BEC Tella, UMITYJIbC TEla,
UMITyJIbC CHJIbI, ME€XaHU4ecKas padoTa W MOILHOCTb, NMOTEHUHMAJIbHAs HEpPrusl Tena,
HNOJHATOrO HAJ IOBEPXHOCTHIO 3E€MJIM, MOTEHUMAIbHAs JHEPIUs CHKATOM MPY>KUHBI,
KMHETUYECKasi SHEPrusl, MOJHAsi MEXaHUYeCcKas SHEprusi, NEPUOJ U YACTOTA KOJIeOaHUH,
JUIMHA BOJHBL, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOpPOCTh CBETa, IIOKAa3aTellb
MPEJIOMJIEHUSI CPeNibl), MPU OMNHMCAHWM TPABHIIBHO TPAKTOBATh (U3UYECKHUM CMBICI
UCIIOJIb3YEMbIX BEJIMUYMH, 0003HAUYEHUS U €IUHMIIbI (PU3MUECKUX BEIMYWH, HAXOAWUTH
(GopMyJibl, CBS3BIBAIOIIME JAHHYI (U3MYECKYIO BEIMYUHY C JIPYTMMHU BEJIMYMHAMM,
CTPOUTH IpapUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBICHUSA M IPOLECCHI, MCIOIb3Ys
3aKOH COXPAaHEHWS 3HEPruH, 3aKOH BCEMHUPHOI'O TATOTEHMS, MPUHLHUII CYNEPHO3UIUU
CWJI, TNPUHIUIN OTHOCUTENbHOCTH ['amuies, 3akoHsl HbprOTOHA, 3aKOH COXpaHEHUs
MMITYJIbCa, 3AKOHBI OTPAXKEHHS U MIPEJIOMIIEHUSI CBETA, 3AKOHBI COXPAHEHHMS 3apsAI0BOTO
U MaccOBOTO YHCEN MpHU SJIEPHBIX peakuusiX, OpU 3TOM (HOpMyIHpOBaTh 3aKOH
Y 3alKMCBIBATh €M0 MATEMATHYECKOE BBIPAXKEHHUE;

OOBACHATh (PU3NYECKUE MPOLECCHl U CBOWCTBA TEJ, B TOM YMCIE U B KOHTEKCTE
CUTyallMil  NPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BbIABIATh  MPUYUHHO-
CIIEICTBEHHBbIE  CBSI3U, CTPOUTh OOBSICHEHHE M3 2—-3  JIOTUYECKUX  I1aroB
C HCIONb30BaHUEM 2—3 M3YYEHHBIX CBOMCTBA (DU3MUECKUX SBICHHUH, (U3HUYECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemarh pacueTHble 3ajJauyd (ONMUparolIMecss Ha CUCTEMY M3 2—3 ypaBHEHUH),
HCIOJIb3YSl 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIINE (PU3UUYECKHE BEIMYMHBI: HA OCHOBE
aHajM3a yCJIOBUS 3a7auM 3alMChIBaTh KPATKOE YCJIOBHE, BBISIBISITH HEIOCTAIOLINE WUITU
M30BITOYHBIE JaHHBIC, BHIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOAMMBIE ISl PEIICHUS,
IIPOBOJIUTH PACUETHI U OLIEHUBATh PEATMCTUYHOCTD ITOTYYEHHOTO 3HAaUEHUsI (PU3HUECKON
BEJIMYMHBI;

pacrno3HaBaTh NMPOOJIEMbI, KOTOPbIE MOYHO PEIIUTh MpPHU MOMOILIM (PU3NYECKUX
METO/IOB,  HCIOJb3ysSd  ONUCAaHUE  MCCIENOBAHUS,  BBIIEIATH  IPOBEPSIEMOE
IOPEIOJIOKEHNE, OLEHUBATh IPABUIBHOCTh MOPSAAKAa IMPOBEACHUS HCCIEIO0BaHMUS,
MIPOBOJIUTH BBIBObI, UHTEPIPETUPOBATH PE3YJIHTATH HAOJIIOICHUI U OTIBITOB;

IPOBOAMUTH ONBITHI MO HAOMIOACHUIO (U3UYECKUX SBICHUM WM (PU3NUECKHX
CBOMCTB Ten (M3ydyeHHe BTOpOro 3akoHa HplOTOHaA, 3aKOHA COXpaHEHHs PHEPruHu,
3aBHCHUMOCTH NIEpr0/1a KoeOaHui NPyKUHHOTO MasiTHUKA OT MaccChl Ipy3a U KECTKOCTU
OPY>KUHBI M HE3aBUCHUMOCTh OT aMIUIMTYAbl MajbIX KoJeOaHUH, MPSMOJIMHEHHOE
pacnpoCTpaHEHUE CBETa, pPa3lIoKEHHE OEIoro cBeTa B CIEKTp, M3yYEHUE CBOWCTB
n300pakeHrs B IUIOCKOM 3€pKajie M CBOMCTB M300pa)KeHUs MpeaMeTa B coOuparomei
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JUH3e, HAOMI0ICHUE CIUTONMIHBIX U JIMHEHYAThIX CIIEKTPOB U3MYUYEHHS): CAMOCTOATEIHHO
coOupaTh YCTAaHOBKY M3 U30BITOYHOIO HaboOpa 00OpYIOBaHHUSA, OMUCHIBATH XOJ OIbITa
U €Tr0 Pe3yJIbTaThl, POPMYIHPOBATH BHIBOIBL;

IIPOBOJNUTH MIPH HEOOXOIMMOCTH CEPHIO MPSMBIX U3MEPEHUH, OMpPEeNss CpeIHee
3HaYEHHE HU3MEpsAEeMO BeIMUYMHBI ((POKYCHOE pacCTOSHUE COOMparoIiel JIMH3BI),
000CHOBBIBaTh BBIOOD CI1Oc00a U3MEpEeHUs (M3MEPUTEIHLHOTO ITPUOOPA);

IIPOBOJIMTH UCCIICIOBAHUE 3aBUCUMOCTEH (PU3NIECKUX BEJIMUMH C UCIOIB30BaHUEM
MPSIMBIX U3MEPEHHH (3aBUCUMOCTh ITyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBUKEHUU
0e3 HauaIbHON CKOPOCTH, TIeproa KoineOaHui MaTeMaTHIecKOro MasgsTHUKA OT JJIMHBI
HUTH, 3aBUCHUMOCTH yTja OTPAKCHUS CBETa OT yTIila MAJCHUS W yria MPEToMIICHUS
OT yIJIa MaJeHus): TUTAaHUPOBATh UCCIIEIOBAHNE, CAMOCTOSITEIbHO COOMPATh YCTaHOBKY,
¢buKkcHpoBaTh pe3yIbTAThl MOJTYUYEHHON 3aBUCUMOCTH (U3MUYECKHX BEIUYHUH B BHUJC
TaOJHIl U TPAPUKOB, TPOBOJUTH BBIBOJIBI IO PE3yJIbTaTaM HCCIIEIOBAHNUS;

IPOBOINTH KOCBEHHBIC H3MEpEHUs (U3MUECKHX BEIMYHH (CPEAHSSI CKOPOCTh
U YCKOPEHHE TeJia IPU PAaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHUE CBOOOTHOTO TaCHHUS,
KECTKOCTh TPYXHUHBI, KOIPPHUIMEHT TPEHUs CKOJIBKEHMs, MeXaHWdeckas paboTa
U MOIIHOCTb, YacTOTa M TMepuoj KojeOaHWii MaTeMaTUYeCKOro M MPYKHUHHOTO
MasiTHUKOB, ONITHYECKas CUJIa COOMPAIOIIEH JIMH3BI, PaIHOAKTUBHBINA (POH): TIIAHUPOBATH
U3MEpPEHHUs, COOMpaTh HKCIEPUMEHTAJIBHYI0 YCTAaHOBKY W BBINIOJHATH H3MEPEHHS,
cleysl IPeAJIOKEHHON HHCTPYKITNH, BBIYUCIISATH 3HAYCHUE BEIMYMHBI M aHAJTU3UPOBATH
MOJTyY€HHBIE PE3YJIbTAThI C YUETOM 3a/IaHHOM MOTPEIIHOCTH U3MEPEHNUH;

coONroaTh TpaBWia TEXHUKH OE30MaCHOCTH TpH paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

pasznuyaTh OCHOBHBIC TPU3HAKH M3YYCHHBIX (PU3UUYECKUX MOJIEJICH: MaTepuaibHas
TOUYKa, aOCOJIOTHO TBEPJO€ TENO, TOYCUHBI HCTOYHHMK CBETa, JIyd, TOHKas JIMH3A,
MJIaHeTapHast MOJIeTh aTOMa, HYKJIOHHAs! MOJIeNTb aTOMHOTO SIJIpa;

XapaKTePU30BaTh TPHUHITUIBI JEHCTBHUS HM3YyYCHHBIX MPUOOPOB W TEXHHUYECCKUX
YCTPOMCTB C HCHOJb30BAHMEM HUX OMHUCAHMUS (B TOM 4YHCIE: CHHAOMETP, AATYUKU
TIOJIO’KEHUSI, PACCTOSTHUS U YCKOPEHUS, paKeTa, 3X0JI0T, OUYKH, IEPUCKOI, (hoToanmapar,
ONTUYECKUE CBETOBObI, CIIEKTPOCKOM, TO3UMETp, Kamepa Buibcona), Hcmonb3ys
3HaHUS O CBOMCTBaX (PU3WYECKUX SBJICHUH W HeoOXoaumble (u3nyeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMATUYHbIE PUCYHKH HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, N3MEPHUTENBHBIX MPHUOOPOB M TEXHOJIOTMUECKUX MPOLECCOB MPU PEIICHUH
y4eOHO-TIPAKTUYECKUX 3a/a4, ONTHYECKHUE CXEMbl I TOCTPOEHUs HU300pakeHU
B IJIOCKOM 3€pKajie ¥ COOMparoIen JTH3E;

OPUBOAUTH TMPUMEPHl (HAXOAUTh HHGOPMAIMIO O MPUMEPAX) MPAKTHUYECKOTO
WCIIONIb30BaHUsA (PU3UYECKUX 3HAHUM B TOBCEAHEBHOW >KM3HMU [UIsI 0OECreYeHHs
0e30macHOCTH Tpu OOpalieHuu ¢ NpudopaMu W TEXHUYECKUMH YCTPOWCTBAMH,
COXPaHEHHUS 370POBbsI U COOJIIOIEHUSI HOPM IKOJIOTUYECKOTO MOBEICHHUS B OKPYKAIOIIEH

cperne;
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OCYLIECTBJIATh MOUCK MHPopManuu B MHTEpHETE, caMOCTOSATENBHO (HOPMYITUPYS
IIOMCKOBBIM 3alpoC, HAxXOAWUTh IIyTH OIPEACICHUs] JOCTOBEPHOCTH IIOJy4YECHHOU
nH(pOpPMaAIIMU Ha OCHOBE UMEIOLUXCSA 3HAHUN U IONOJHUTENIbHBIX HCTOYHUKOB,;

UCIIOJIb30BaTh MPHU BBIIIOJHEHUM YYE€OHBIX 3aJaHU  HAayYHO-TIOMYJISIPHYIO
JUTEpaTypy, CIpPaBOYHBIE MaTepualbl, pecypcsl cetu MHTepHer, Bianers npuemMamu
KOHCIIEKTUPOBAHUSI TEKCTA, MPeoOpa3oBaHusi UHPOPMALIMK U3 OJTHOM 3HAKOBOM CHCTEMBI
B IpyTyIO,

co37aBaTh COOCTBEHHbIE TIHCbMEHHBIE U YCTHbIE COOOIIEHUSI HAa OCHOBE
uH(pOpMallMM M3 HECKOJBKMX MCTOYHUKOB, IyOJWYHO TMPEACTABIATh PE3yNIbTaThI
IIPOEKTHOW WJIM MCCJIEN0BATEIBCKON IEATEIBHOCTH, [P 3TOM I'PaMOTHO HMCIIOJIb30BATh
M3YYCHHBIN TOHATUHHBIA ammapar HM3y4yaemMoro pasjaena (pU3uKd U COMPOBOXKAATH
BBICTYIUICHHE IPE3CHTALMEN C YUETOM OCOOEHHOCTEN ayAUTOpUN 00yUYarOLIUXCS.
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7 KJIACC
Ne HanmenoBanue [IporpamMmmHoe coziepxanue OCHOBHBIC BU/JIBI JICSITEIILHOCTH O0yUYatOIIUXCs
T/T1 pa3IeyioB U TEM

y4eOHOTO NpeaMeTa

®du3uKa U ee PoJib B IO3HAHUM OKPYKAIOIL

ero Mupa

BeNMMYKH. PU3nyecKue
npu6opsl. [lorpenHocTh
U3MEPEHUN
MexnyHapoiHas cucremMa
€IVHUILL

1.1 | ®dusuka—Hayka ®duzuka — HayKka o npupone. | BrisiBieHue pazanunii Mexay QU3nyecKuMu
0 IpUpoAe SIBiieHns mpupOBIL. Y XUMHAYECKUMH NPEBPALLECHUSIMH.
PuU3NYECKUE SIBICHUSA: Pacno3naBanue u kiaccupukanus Gu3nIecKux
MEXaHU4ECKUE, TEIUIOBBIE, | SIBIICHUM: MEXaHUYECKUX, TEIUIOBBIX,
IEKTPUUECKUE, AIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHbIE, CBETOBBIE, Habumonenue u onucanue pU3N4ecKux siBICHUHN
3BYKOBBIE
1.2 | ®uznueckue Pu3NYECKHUE BETNYNHBIL. OnpeneneHre NEHbI IEIECHUS IKAJIbI
BEJIMYNHBI N3mepenne puznueckux W3MEPUTENBHOTO IpUoopa.

N3mepenne TMHEeMHBIX pa3MepPOB Tel

Y MPOMEKYTKOB BPEMEHH C YUETOM
MIOTPEIIHOCTEM.

N3mepenne o6bemMa KUIKOCTH M TBEPIOTO Tea.
N3mepenune TemnepaTypsl py IOMOITA
AKUJIKOCTHOTO TEPMOMETPA U JATUYMKA
TEMIIEPATYPHI.

BrimiosiHeHHE TBOPUYECKHX 3aJJaHUH T10 TIOUCKY
CIIOCO0OB M3MEPEHUS HEKOTOPHIX (PU3UIECKUX
XapaKTEPUCTUK, HAIPUMEP, Pa3MEPOB MaJIbIX
00BEKTOB (BOJIOC, MPOBOJIOKA), yIATICHHBIX
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00BEKTOB, OOJIBIINX PACCTOSHUNA, MAJIBIX
MIPOMEKYTKOB BpeMeHH. O0CyKaeHne
peJiaraeMbIX Crioco00B

1.3.

EcrecTBeHHO-
Hay4YHBI METOA
IIO3HAHUS

Kak ¢usuka u apyrue
€CTECTBEHHbIE HAYKU
M3Yy4aroT MPUPOY.
EcTtecTBEHHO-HAYUYHBII
METO/] TO3HAHUSA:
HaOJI0IcHUE, TOCTAaHOBKA
Hay4YHOTO BOIIPOCA,
BBIJIBUKEHUE TUTIOTES,
AKCIEPUMEHT IO MPOBEPKE
TUIOTE3, OOBICHECHHUE
HaOJIFOJAaEMOT0 SIBJICHHUS.
Onucanue GU3MIECKUX
SIBJICHUH C TIOMOILIbIO
Mojenen

BeiiBrmkeHne runore3, O0bICHSIIONMIUX IPOCThIC
SIBJICHUS, HAITPUMED:

— [MOYEMY OCTAHABJIMBAECTCS JIBHKYIIIECECS

10 TOPU3OHTAIILHON TOBEPXHOCTH TEJO;

— [OYeMY B JKapKy10 IMOTOAYy B CBETIION OJICK/IC
MpOXJaHeH, ueM B TeMHou. [Ipemioxenue
CIOCOOOB MPOBEPKU TUIIOTE3.

IIpoBeaeHue nccieaoBaHus MO MPOBEPKE KaKOM-
100 TUIIOTE3HI.

[TocTpoenune npocTerImmux Moaesie GU3nIeCKux
SIBJICHUH (B BUJI€ PUCYHKOB WUJIM CXEM ), HAIIPUMEDP
MaJicHue peaMeTa; IpsIMOIMHERHOE
pacrpoCTpaHEHUE CBETa

Hroro no pazneny

HepBOHaanIbHLIe CBCACHUSA

0 CTPOCHHH BE€LIECTBA

2.1

Crpoenue BeniecTa

1

Ctpoenue BemecTna:
aTOMBI U MOJIEKYJIbI, UX
pasmepsbl. OMBITHI,
JOKa3bIBAIOIINE
JTUCKPETHOE CTPOCHHE
BEIIECTBA

Habmoienue n MHTEpIpETaIis OMBITOB,
CBUJIETEIBCTBYIOIINX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHUH BEUIECTBA: OIBITHI C PACTBOPEHUEM
pa3JIMYHbIX BEIIECTB B BOJIE.

OneHka pa3MepoB aTOMOB U MOJIEKYI

C UCTONb30BaHueM (hoTorpaduii, MOTYyYEHHBIX
Ha aTOMHOM CHJIOBOM MUKpockorie (ACM) —
naboparopHas padora 1o teme: «OreHKa
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JUaMeTpa aToMa METOJIOM PSIOB
(c ucnonmp3oBanueM pororpaduii)y.
Onpenenenre pa3MepoB MaJlbIX TeJ

2.2 | JIBuxeHue
U B3aMOJICHCTBUE
YaCTHUI] BEIIECTBA

JIBM>KEHME YaCTHIL
BellecTBa. CBSI3b CKOPOCTH
JBUKEHUS YaCTHII

C TEMIIEpaTypOu.
bpoyHOBCKOE nBUXKEHNE,
i hysust.
BzaumoneiicTBre 4acTHII
BEIIECTBA: IPUTSKCHUE

Y OTTAJIKWUBAHUE

HaGnronenue n o0bsicHeHuE OPOYHOBCKOTO
JBIDKCHUS U siBJICHUS U Py3un.

[TpoBenenune n 0OBSICHEHNE OIBITOB

110 HaOJIFOIEHUIO TEIJIOBOI'O PACIIMPEHUS Ta30B.
[IpoBenenue u 0ObICHEHUE OIBITOB

10 OOHAPYKEHUIO CHIT MOJIEKYJISIPHOTO
IPUTSDKEHUS ¥ OTTATKHUBAHHS

2.3 | ArperaTtHsbie
COCTOSIHHSI BEIIIECTBA

ArperaTHbl€ COCTOSIHUS
BEILIECTBA: CTPOCHUE ra3oB,
KUJIKOCTEU U TBEPIBIX
(KpUCTAINIMYECKUX) TEl.
B3aumMocBsa3bs Mex Iy
CBOICTBAaMU BEILIECTB

B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSHUMN
BOJIbI

Onucanue (¢ UCMOIB30BaHUEM MTPOCTHIX
MO/IeJI€i1) OCHOBHBIX Pa3JIM4Mil B CTPOCHUH T'a30B,
KUJIKOCTEU U TBEPBIX TEIL.

OO0BscHEeHNE MAIOH COKUMAEMOCTH JKHUIKOCTEHN

Y TBEPJBIX TEJ, OOJIBIION CKUMAEMOCTH Ta30B.
OObsicHeHuEe coxpaHeHus POPMBbI TBEPABIX TEN
Y TEKY4YECTHU KUIKOCTH.

IIpoBeneHne ONBITOB, JOKA3BIBAOLINX, YTO

B TBEPAOM COCTOSIHUM BOJbI YaCTULIbI HAXOIATCS
B CpEJIHEM Jajbllie JPYT OT Apyra (IIOTHOCTh
MEHBIIIE), YEM B KUIKOM.

Y cTaHOBIIEHUE B3aUMOCBSI3U MEXKIY
O0COOEHHOCTSIMU arperaTHbIX COCTOSTHHIA BOJIbI

Y CyLIECTBOBAHUEM BOJIHBIX OPraHU3MOB

(MC — 6uonorus, reorpadusi)

Hroro no pazneny
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JABUKeHMEe U B3aMMOACCTBHE TeJl

3.1 | Mexaauueckoe Mexannueckoe ABWKeHue. | McciiemoBanue paBHOMEPHOTO ABUKCHHUS,
JIBIDKCHHE PaBHOMEpHOE ONpENECICHNUE €ro MPU3HAKOB.
Y HEpaBHOMEPHOE Habmonenne HepaBHOMEPHOTO JIBUXKEHUS
nBrxeHrne. CKOpoCTb. Y OIpEJICTICHUE €T0 OTJIMYUM OT PABHOMEPHOTO
Cpennsisi CKOpOCTb JIBYDKCHHUS.
MIPU HEPABHOMEPHOM Onpenenenre CKOPOCTH PABHOMEPHOTO
IBWKEHUU. PacueT mytu JBWKEHUS (IIapUKaA B KUJIKOCTH, MOACITH
Y BPEMEHU JBUKECHUS AIEKTPUUECKOTO aBTOMOOUJIS U T.1.).
OnpeneneHue cpeHENH CKOPOCTH CKOJbKEHUS
OpycKa WM IapuKa 1Mo HaKJIOHHOM MJIOCKOCTH.
Pemenue 3aga4 Ha ornipeieJIeHUE MyTH, CKOPOCTH
¥ BPEMEHHU PaBHOMEPHOTO JBHKCHHUS.
Ananu3 rpa@uKoB 3aBUCUMOCTH ITYTU U CKOPOCTH
OT BpEMEHU
3.2 | Uneprums, Macca, SIBnenue nHepuuu. 3aKOH OObsicHEeHUE ¥ IPOTHO3UPOBAHKE SIBICHUM,

IIJIOTHOCTB

nHepuunu. Bzanmoaencreue
TeJ KaK MpUYrHa
U3MEHEHUS CKOPOCTH
IBIDKEHUS Tel. Macca Kak
Mepa UHEPTHOCTH Tea.
II;moTHOCTH BelIECTBA.
CBS3b INIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B eIMHUIIEC 00BEMA
BEIIIECTBA

00yCIOBJICHHBIX UHEPIIUEH, HAIPUMED, YTO
MPOUCXOJIUT NMPU TOPMOKEHUU UITU PE3KOM
MaHEeBpe aBTOMOOUJIS, TOUYEMY HEBO3MOKHO
MTHOBEHHO IPEKPATUTDH JIBUKEHHUE HA BEJIOCUTIE]IE
WM caMOKaTe ! T. .

[IpoBeneHne u aHamu3 ONBITOB,
JEMOHCTPUPYIOLINX U3MEHEHUE CKOPOCTHU
JIBUKEHUS TEJa B pe3yJibTare ACUCTBUS Ha HETO
JIPYTUX Te.

Peuienue 3a1a4 Ha onpeeieHUE Macchl TeJla, €ro
o0beMa U TIOTHOCTH.
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[IpoBenenue u aHajau3 OIbITOB,
JAEMOHCTPHUPYIOMINX 3aBUCUMOCTh U3MEHEHUS
CKOPOCTH TeJia OT €r0 MacChl

IpY B3aUMOZACHCTBUU Tell.

H3mepeHne Macchl Tela pa3TuuHbIMU CIIOCOOAMHU.
Omnpenenenue MIOTHOCTHU Tejla B pe3yJIbTaTe
M3MEPEHHUSI €ro Macchl U 00beMa

3.3

Cuna. Buabs! cui

14

Cuita Kak xapakTepHUCTHKA
B3aMMOJEUCTBUS TEI.
Cuita ynpyrocTv ¥ 3aKOH
I'yka. U3mepeHune cuiel

C HOMOUIBIO TMHAMOMETDA.
SIBiieHrE TATOTEHUS U CUJIA
TspKecTh. Cuiia TSHKECTH
Ha JIPyTUX IJIaHEeTaXx.

Bec Tema. HesecomocTs.
CrnoxxeHue cui,
HAIIPaBJICHHBIX 110 OJJHON
IPSIMOM.
PaBHOneMiCcTBYIOIIASA CHII.
Cuna tpenus. Tpenue
CKOJIBXCHUS U TPEHUE
1nokos. TpeHue B npupoje
Y TEXHUKE

N3ydenune B3auMoAeHCTBUS KaK TPUUMHBI
M3MEHEHUS CKOPOCTH TeJla WM ero aedopMaluu.
Onuncanue peasbHBIX CUTyaluid B3aUMOJEHCTBUSA
T€JI C IOMOILBIO MOJENIEN, B KOTOPBIX BBOAUTCS
MOHSATUE U N300paKEHUE CUITBIL.

N3yyenne cuiibl yIpyrocru.

HccnenoBaHue 3aBUCUMOCTH CUJIBI yIIPYTOCTH

OT YJIMHEHHUS PE3NHOBOTO LIHYPA WIIN PYKUHBI
(c mocTpoeHunem rpaduka).

AHaJIU3 MPAKTUYECKUX CUTyalMi, B KOTOPBIX
MIPOSIBIIAETCS AEMCTBUE CUIIBI YIIPYTOCTH
(ympyrocTe Msiya, KpOCCOBOK, BETOK JI€pEBa

u ap.).

AHanu3 cuTyanui, CBI3aHHBIX C SIBJICHUEM
TATOTEHUSL.

OObsicHeHue OpOUTATILHOTO JIBHXKCHHUSI TIJIAaHET

C UCTIOJIb30BAHHUEM SIBJICHUS TATOTEHUS U 3aKOHA
WHEPLIHH.

N3mepenune Beca Tena ¢ IOMOILBIO THHAMOMETPA.
O06o0cHOBaHKE ITOTO CITOCO0A U3MEPECHHUSL.
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AHamm3 u MOACIMPOBAHUC SABJICHNA HCBCCOMOCTH.

DKCIIEpUMEHTAIBHOE MOJIyYEHUE ITPaBUIIA
CJI0’KEHUSI CUJI, HAIIPABJICHHBIX BJIOJIb OJTHOU
MIPSIMOM.

Onpenenenve BEIMYMHBI PaBHOAEHCTBYIONICH
CHII.

N3yueHne cuibl TPEHUS CKOJbKEHUS U CUJITBI
TPEHUS MMOKOSI.

HccnenoBanne 3aBUCUMOCTH CUJIbI TPEHUS

OT CHWJIbI JABJICHUS U CBOMCTB TPYIIMXCS
ITOBEPXHOCTEH.

AHaIM3 NPaKTUYECKUX CUTYaLNI, B KOTOPBIX
MPOSIBJISIETCS AEUCTBUE CUIIBI TPEHUS,
HCIIONIB3YIOTCS CIIOCOOBI €€ YMEHbILIECHUS

WJIY YBEJIMYEHUS (KaTaHHUE Ha JIBIKAX, KOHbKAX,
TOPMOKE€HHE aBTOMOOMJIS, UCIIOJIb30BAHUE
MOJLIMITHUKOB, TIJIJABaHUE BOAHBIX )KMBOTHBIX
u Jp.).

Pemenue 3amau ¢ ucnoib30BaHreM GOPMYIT
JUIS1 pacueTa CUIIbI TSIKECTH, CHIIbI YIIPYTOCTH,
CHUJIBI TPEHUS

Hroro no pazneny

/{aBJjieHHe TBEpPABIX TeJl, KUIAKOCTel 1 ra3o

B

4.1 | HaBacnue. Ilepenaua 3
JABJICHHUS TBEPJBIMU
TeJIaMH, KUJIKOCTSIMHU

H razaMu

JaBnenne. CriocoObl
YMEHBIIICHUS U yBETUUCHUS
naBiicHUs. /[aBneHue rasa.
3aBUCHUMOCTD JaBJICHUS

AHanm3 U 00bsICHEHHE ONBITOB U IMPaKTHYCCKHUX

CHUTYaIHii, B KOTOPBIX MPOSIBIISETCS CUIIA
JaBJICHUS.
O6ocHoBaHMEe cTOCOOOB YMEHBIIECHUS
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rasa oT oonema,
TeMIlepaTyphl.
ITepenaya naBieHus
TBEPJBIMU TEJIAMH,
YKHJIKOCTSIMH Y Ta3aMHU.
3akon Ilackans

Y YBEJIMYCHUS IaBJICHUSI.
N3y4yeHne 3aBUCUMOCTH JIaBJICHUS Ta3a

0T 00beMa U TEMIIEPATYPBHI.

N3ydenne ocoOeHHOCTEN nepeaadu JaBiIeHUs
TBEPABIMU TEJIAMU, KUAKOCTSIMH U Ta3aMH.
O6ocHOBaHKE PE3yIbTATOB OIBITOB
0COOCHHOCTSIMU CTPOCHUS BEIIECTBA B TBEPIOM,
’KHUJIKOM U Ta3000pa3HOM COCTOSIHUSX.
DKCIEpUMEHTAIBHOE 0KA3aTEIbCTBO 3aKOHA
[Tackains.

Pemmenue 3agau Ha pacyeT AaBJIEHUS TBEPAOTO
Tena

4.2

JlaBiieHUE KUJIKOCTH

3aBHUCHUMOCTD JaBJICHUSA
KUJKOCTH OT TJTyOUHBI.
ITHeBMaTHUECKHE MAIIUHBI.
I'mppocraTnueckuit
napajaokc. CooOrraromuecs
cocynbl. ['mnpaBnuueckue
MEXaHHU3MBbI

WccenenoBaHue 3aBUCHMOCTH JaBICHUS
KHUIKOCTH OT ITYOUHBI TOTPY>KSHUSI ¥ TNIOTHOCTH
KUJIKOCTH.

Habmronenue n 00bsCHEHNE THAPOCTATHIECKOTO
nmapajiokca Ha ocHOBe 3akoHa [Tackais.
N3ydenne cooOmarmmuxcs COCy10B.

Pemenne 3ama4 Ha pacyeT TaBICHUS YKUIKOCTH.
OObsicHEHUE TPUHIIMIA TEUCTBUS
TUAPABIMYECKOTO MIpecca, MTHEBMATUHYECKUX
MallIHH.

AHanmu3 1 00bSICHCHHUE MTPAKTHUSCKUX CUTYAIIUH,
JEMOHCTPUPYIOIIUX MPOSIBICHHUE TaBIICHUS
KUIAKOCTH ¥ 3aKkoHa [lackais, Hampumep
MIPOIIECCOB B OPTaHU3ME TIPU TITyOOKOBOTHOM
HBIPSTHAN

37



denepanbHas padboyas mporpamma | dusnka. 7-9 knaccel (0a30BbIH YPOBEHB)

4.3 | Armocdeproe ATmocdepa 3emnn DKCIepUMEHTaIbHOE OOHAPYKEHUE
JABJICHUE U aTMOC(epHOE NaBICHUE. | aTMOC(HEPHOTO JaBJICHHUS.
[TpyunHEI CylIeCTBOBaHUSA | AHaIM3 U 00BSICHCHHUE OIBITOB M MPAKTHYCCKUX
BO3AYLIHON 000JIOUKH CUTYyalLlll, CBA3aHHBIX C JEHCTBUEM
3emun. OnbiT Topprdeia. | arMochepHOro JaBiaeHus.
W3smepenne atMochepHOro | OObACHEHHE CYIECTBOBAHUS aTMOC(EPHI
JaByieHUs. 3aBUCHMOCTD Ha 3eMJIe ¥ HEKOTOPBIX IUTAHETAX WJIU €€
aTMOoCc(epHOro JaBICHUS OTCYTCTBHUSA Ha IpyTuX Mianerax u Jlyne.
OT BBICOTHI HaJl YPOBHEM OO0BsicCHEHUE U3MEHEHHMS IIIIOTHOCTH aTMOC(ephl
mopsi. [TpuGopst C BBICOTOM M 3aBUCUMOCTH aTMOC(EpHOro
IU1S1 U3MEPEHUS JTABJICHUS OT BBICOTHI.
aTMOC(EPHOTO TaBJICHUS Pemenue 3aa4 Ha pacyeT aTMOCHEPHOTO
JABJICHUSI.
N3yueHue ycTpoiicTBa bapoMeTpa-aHepoua
4.4 | JleticTBue JleiicTBUE )KUIKOCTH M Ta3a | DKCIIEPUMEHTAIbHOE OOHApYKEeHUE ACHCTBUS
YKUJIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX KUJIKOCTHU U raza Ha MOTPYKEHHOE B HUX TEJIO.
Ha MOTPYKEHHOE Teno. BertankuBaroias Ornpenenenre BbITATIKUBAIOICH CUIIBL,
B HUX TEJIO (apxumenoBa) cuiia. 3aKOH | IEWCTBYIOIIEH Ha TEJI0, TOTPYKEHHOE

Apxumena. [limaBanue Ten.
BoznyxomiaBanue

B JKUJIKOCTb.

[IpoBeaeHune u 0OCYKI€HUE OTBITOB,
JEMOHCTPHUPYIOIINX 3aBUCHUMOCTh
BBITUIKABAKOIIEN CUJIbI, IEUCTBYIOIIEN HA TEIO
B KHUJIKOCTH, OT 00beMa MOTPy>KEHHON

B KHUJIKOCTb YaCTH TeJa U OT IIIOTHOCTHU
AKUIKOCTH.

IIposepka Hezasucumocmu 8blmaaKusarouje
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cuvl, oeticmsyrouell Ha mejo 8 HCUOKOCmu,

om maccvl mend.

HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIC

OT 00beMa OTPYKEHHOH B )KHIKOCTb YaCTH TeJIa.
Pemenuve 3a1ay Ha MpUMEHEHHUE 3aKOHA
Apxumena v yCIIOBHSI IJIABAHHS TEJL.
KoHcTpyHnpoBaHue apeomerpa

WJTM KOHCTPYUPOBAHHKE JIOJIKU U OTIPEICIICHHE €€
IPy30MOBEMHOCTH

Hroro no pazneny

21

PabGora u MmomHOCTb. JHEprus

5.1

PaGora u MOIIIHOCTD

Mexanudeckas padoTa.
MoI1HOoCTh

DKCIIEpUMEHTAIBHOE OINPEIEIICHUE
MEXaHUYEeCKOUN pabOThI CHIIBI TSKECTH

IIPY NTAJICHAN TEJIA U CUJIbI TPEHUS

[IPY PABHOMEPHOM IEPEMENIEHUH TEIIA

10 TOPU3OHTAIBHON OBEPXHOCTH.

Pacuer MoniHOCTH, pa3BUBaEMOM IPH MTOABEME
110 JIECTHULIE.

Pemenue 3ama4 Ha pacueT MEXaHHUYECKOU pabOThI
Y MOIIHOCTHU

5.2

[IpocThie MEXaHU3MBI

IIpocTbie MEXAHU3MBIL:
pbIyar, 6JI0K, HaKJIOHHAs
I0CKOCTh. [IpaBuiio
PaBHOBECHS pblUara.
[IpumeHnenue npasuia
paBHOBECHS pblyara

K OJI0KY. «30J10TO€

OrnpeneneHre BBIUTPHIIIA B CUIIE MPOCTHIX
MEXaHU3MOB Ha IIPUMEPE pblyara, oJIBUKHOTO

Y HEMOABUKHOTO OJIOKOB, HAKJIOHHOM TJIOCKOCTH.
UccnenoBanue yclioBUsi paBHOBECHS pblyara.
OO6Hapy>KeHue CBOMCTB MPOCTHIX MEXaHU3MOB

B PA3JIUYHBIX UHCTPYMEHTAX U MPUCTOCOOTICHUSIX,
UCIIOJIh3yEMBIX B OBITY M TEXHUKE, a TAKIKE
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rpaBuiio» Mexanuku. KI1/]
IIPOCTBIX MEXaHU3MOB.
IIpocThie MEXaHU3MBI

B OBITY U TEXHHUKE

B JKUBBIX OpraHU3Max.
DKCTIEPUMEHTAJIbHOE 10Ka3aTEIbCTBO PABEHCTBA
paboT Npu NPUMEHEHUU MPOCTHIX MEXAHU3MOB.
Onpenenenue KIIJ] HakIOHHOM MJIOCKOCTH.
Pemenue 3a1ay Ha MpUMEHEHHE TIPaBUiIa
paBHOBecus peruara v Ha pacuet KIIT/]

5.3 | Mexannueckas
SHEPIUs

Mexanuyeckas SHEpIusi.
Kunernueckas

Y MOTEHUUAaIbHAs SHEPIHsL.
[IpeBpaiienue oJHOro BUaa
MEXaHUYECKON DHEPIUU

B JIpyroii. 3aKkoH
COXpaHEHUs SHEPTUH

B MEXaHUKE

DKCIIEpUMEHTAIBHOE OINPEIETICHNE U3MEHEHHS
KUHETUYECKON M MOTEHIIMAJIbHOW SHEPTUU TEa
IIPY €r0 CKaThIBAHUU 110 HAKJIIOHHOW IJIOCKOCTH.
@opMyJIMPOBAHKUE HA OCHOBE UCCIIEN0BAHUS
3aKOHA COXPAHEHUSI MEXaHUYECKON YHEPTHH.
OOcyxaeHue rpaHull IPUMEHUMOCTU 3aKOHA
COXPAaHEHMS SHEPTUU.

Pemenue 3a1a4 ¢ HCNOJIb30BaHUEM 3aKOHA
COXpPaHEHUS SHEPTUH

Hroro no pazaeny 12
PesepBHOE Bpems

OBHIEE KOJIMYECTBO 68
YACOB I1O ITPOTPAMME
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8 KJIACC
No HaumenoBanue Komuectso | IIporpammuoe conepxxanue OCHOBHBIE BU/JIBI JICSITEIILHOCTH 00YUYaIOIIUXCS
n/n pa3JIesioB U TEM 4acoB
y4eOHOT0 npeameTa
TensioBble sIBJICHUSA
1.1 | Crpoenue u cBoOiCcTBa 7 OCHOBHBIE TOJIOKEHUS HabmroneHue u nHTEpIipeTaius OrbITOB,

BCIIICCTBA

MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUU CTPOCHUS BEILIECTBA.
Macca u pa3mepbsl aTOMOB

1 MOJIeKyJ1. OTBITHI,
MTOATBEPKAAOLINE
OCHOBHBIE TOJIOKECHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPHH.

Mojenu TBEPAOTO, KUAKOTO
1 Ta3000pa3HOTO COCTOSTHUM
BEILIECTBA.
Kpucrannnueckue

1 amop(dHbIE Tena.
OObsicHEHUE CBOMCTB Ir'a3oB,
AKUJIKOCTEU U TBEPABIX TEN
Ha OCHOBE MOJIOKEHUH
MOJIEKYJISIPHO-KUHETUYECKON
teopuu. CMaunBaHue

Y KaNWUIAPHbIE SIBJICHUS.
TennoBoe pacmmpenne

U CKaTue

CBUJICTEJILCTBYIOIINUX 00 aTOMHO-MOJICKYJIIPHOM
CTPOEHHUH BEIIECTBA: OTBITHI C PACTBOPEHUEM
pa3UYHBIX BEIIECTB B BOJIE.

Pemienue 3a71a4 1o O1[eHUBAHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJI B €/IMHHUIIE 00beMa
BELIECTBA.

AHanu3 TeKCcTa JPEBHUX aTOMUCTOB (HaIpuMep,
¢dbparmenrta noamsl JIykpeuus «O npupoze
BEIIICH») C M3JI0’)KEHHEM 000CHOBAaHMI aTOMHOM
TUIIOTE3bI (CMBICIIOBOE UTCHHUE).

OreHka yoeTMTeTbHOCTH 3TUX 0OOCHOBAHHMIA.
OObsicHeHUEe OPOYHOBCKOTO IBHXKCHMUSI, IBIICHUS
muddy3un U pa3Tudril MEXKIy HUMUA Ha OCHOBE
MOJIO’KEHUN MOJIEKYJISIPHO-KUHETHYECKON
TEOPUU CTPOCHUS BEIIECTRA.

OObsiCHEHUE OCHOBHBIX Pa3INYHi B CTPOCHUH
ra3oB, )KHJIKOCTEH U TBEPABIX TEIT

C UCTIOIH30BaHUEM TTOJIOKEHUN MOJIEKYIISIPHO-
KHMHETHYECKOM TEOpUHU CTPOEHUS BEIIECTBA.
[IpoBeneHME ONMBITOB MO BHIPAIIIMBAHHUIO
KpPHUCTAJUIOB TOBAPEHHOM COJIM WJIM caxapa.
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IIpoBenenne u 0OBICHEHUE OIBITOB,
JIEMOHCTPUPYIONTNX KATWJUTSIPHBIC SIBIICHUS

U SBJICHUE CMaYHBaHMUSI.

OOBsiCHEHHE POJIH KaWJUISPHBIX SBJICHUI

JUTSI TIOCTYTUICHHSI BOJIBI B OPTaHU3M PaCTCHHIA.
HaGnronenue, npoBeneHue U o0bsICHEHNE
OTBITOB 110 HAOIIOICHUIO TETIJIOBOTO
pacuIMpeHus ra3oB, JXUJIKOCTEH U TBEPABIX TEI.
OOBsicHEHHE COXpaHEHUs 00beMa TBEPABIX TEJl,
TEKYYECTH KHJIKOCTH (B TOM YHCJIE, Pa3HHUIIBI

B TEKYYECTH JIUIS Pa3HBIX )KHUJIKOCTEH),
JaBJICHUS rasa.

[IpoBenieHne ONBITOB, JEMOHCTPUPYIOITUX
3aBUCHMOCTb JaBJIEHUS BO3yXa OT €ro 00bema
Y HarpeBaHMS WM OXJIXKIACHUS, U UX
00BbSICHEHHE HA OCHOBE aTOMHO-MOJIEKYJISIPHOTO
YYCHHS.

AHaJIU3 MPAKTUYECKUX CUTYyaIUH, CBI3aHHBIX
CO CBOMCTBAaMH T'a30B, )KUIKOCTCH U TBEPBIX TEI

1.2

TemnmoBble porneccsl

21

Temneparypa. Cs3b
TEMIIEPATYpPhI CO CKOPOCTHIO
TEIUIOBOT'O IBUKECHUS
yacTull. BHyTpeHHsIA
sHeprus. CriocoObl
M3MEHEHHUs BHYTPEHHEN
DHEPIUH: Terionepesaya

U COBEpILIEHUE PaOOTHI.

O0ocHOBaHKE TPaBUII U3MEPEHUSI TEMIIEPATYPHI.
CpaBHeHHE pa3IUYHBIX CTIOCOO0B U3MEPEHHUS

U TITIKaJI TeMIIEPATYPhL

HaOmronenne n 00bICHEHHE OIBITOB,
JIEMOHCTPUPYIOITNX N3MEHECHUE BHYTPEHHEH
HHEPTUU Teja B pe3yJibTaTe TeIuIonepeaadn

1 pabOThl BHEIIIHUX CHUJI.

HaGnronenue u 00bICHEHNE OTIBITOB,
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Bunpl Tenonepenayu:
TETJIONPOBOAHOCTb,
KOHBEKIIMS, U3JTyUYCHHE.
KonnyecTBO TEILIOTHI.

V neapHas TENI0EMKOCTh
BellecTBa. TemioooMeH
1 TETJIOBOE PAaBHOBECHE.
YpaBHEHME TEIJIOBOTO
Oamanca. I[1naBnenue

Y OTBEpCBAHUE
KPUCTAJUIMYECKUX BEILIECTB.
VY nensHad TemioTa
IUIaBJICHUS.
[TapooOpa3oBanue

u KoHAeHcauus. Mcrapenue.

Kunenwne. Y nenpHast
TEeIJI0Ta MapooOpa3oBaHUs.
3aBUCUMOCTb TEMIIEPATYPHI
KHIIEHHS OT aTMOCc(epHOro
JTaBJICHUSI.

BrnaxuocTts Bo3ayxa.
DOHeprus TOIUIMBA.

VY nenbHas Tenuora
CrOpaHusl.

[IpuHuunBl paboThl
TernoBbixX Auraresier KITL
TEIJIOBOTO JIBUTATESI.

00CYyX/IeHHE MPAKTUIECKUX CUTYAIIUH,
JEMOHCTPUPYIOIIUX PA3IUYHBIC BUIbI
TEIIONEepeaayu: TEIIONPOBOIHOCTb,
KOHBEKIHUIO, U3JTyYEHHE.

HccnenoBanue siBICHUS TEIIOOOMEHA

[IPU CMELIMBAHUU XOJIOAHON U TOPSYEN BOJIBIL.
Halntonenue ycraHOBIIEHUS TEMII0BOTO
PaBHOBECHS MEXAY rOpsYEH U XOJOAHOM BOJOM.
Onpenenenue (M3MepeHne) KOIMIECTBA
TETJIOTHI, MTOJTYYEHHOTO BOIOM IIPH TETUIOOOMEHE
C HarpeThiM METATUYECKUM LUITUHAPOM.
Omnpenenenne (M3MEPEHNE) YIAECTbHON
TEIMJIOEMKOCTH BEIIECTBA.

Pemenue 3a7a4, CBSI3aHHBIX C BEIUUCICHUEM
KOJIMYECTBA TEMJIOTHI U TEMJIOEMKOCTH

IIPH TEIJIOOOMEHE.

AHanu3 cuTyalui IpaKTUYeCcKoro
HCIIOJIb30BaHUS TEIJIOBBIX CBOMCTB BEIIECTB

Y MaTepUaJiOB, HAIPUMED, B LIEJISIX
HEProcOepeKeHUsI: TEIION3OJIAIHA,
sHeprocOeperarIe KpbIii,
TEPMOAKKYMYJISITOPHI U T. 1.

HaGnronenue siBeHnii ncmapeHust

Y KOHJICHCAI[UH.

HccnepoBanue npouecca ucrnapeHus
Pa3JIMYHBIX )KUIKOCTEM.

OObsicHEHUE SIBJICHUI UCTIAPEHUS
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TemnoBble IBUTATEH

U 3aI[UTa OKPYKAroIIen
Cpeapbl.

3aKOH COXpaHEHUs

Y TIPEBpAICHUS YHEPTUN
B TETJIOBBIX MPOIIeccax

H KOHACHCAIINK Ha OCHOBC aTOMHO-
MOJICKYJIIPHOI'O YUCHUA.

Habmronenue u o0bsicHEHHE Tpoliecca KUTMeHus,

B TOM YHUCJIC 3aBUCUMOCTH TEMITEPaTypPhl
KHTICHUS OT JIABJICHHS.

Omnpenenenue (M3MEpEeHUE) OTHOCUTEIBHON
BJI&KHOCTH BO3JIyXa.

HaGnronenue nporiecca miaBiaeHUs

KPpUCTAJNIMICCKOI'O BCIICCTBA, HAIIPUMCED, JIbJA.

CpaBHeHUE MPOIECCOB IJIABJICHUS
KPUCTALTUICCKHUX TEJl U pa3MATUCHUS

MIpU HAarpeBaHUU aMOPQHBIX TE.
Omnpenenenue (M3MEPEHHE) YIETbHON TEMIOTHI
IUTABJICHUS JIb/IA.

OObsicHEHUE SIBIICHHH TIJIABJICHUS

Y KPUCTAJLTU3AIMKM Ha OCHOBE aTOMHO-
MOJICKYJISIPHOTO YUCHHSI.

Pemenue 3a71a4, CBA3aHHBIX C BEIYUCICHUEM
KOJIMYECTBA TEIJIOTHI B MPOIECccax
TeIIOTIEpeIaduM MPH TIIaBJICHUU

N KpUCTAJUIM3alUHU, UCIIAPCHUN 1 KOHJICHCAIIUH.
Ananu3 CI/ITyaHI/Iﬁ IMPAKTHYCCKOT'O IIPUMCHCHU A

SIBJICHUH TIJIABJICHUS M KPUCTAJUTU3ALINH,
HaIpuMep, MOJTYyUYCHHE CBEPXUUCTHIX
MaTepualioB, COJeBas rpesKa u Jap.
Amnanu3 paboThl U 00BSICHEHHE MTPUHITUTIA
JIEMCTBUS TEIJIOBOT'O JIBUTaTEIIS.
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BrruncieHue KoJmuecTBa TEIUIOTHI,
BBIJICIISIFOIIETOCS ITPU CTOPAHUU PAZTUYHBIX
BUJ10B ToruBa, U KIIJI nBuraremns.
OO0cyxaeHNE SKOJIOTHIECKHUX TOCTIECTBUN
WCMOJIb30BaHUSl IBUTATEIIEN BHYTPEHHETO
CrOpaHUs, TEIIOBBIX U TUAPOIIICKTPOCTAHIUI

Hroro no pazneny

28

3J'leKTpI/I‘-leCKI/Ie N MAaTrHUTHBIC ABJICHUA

2.1 | Dnekrpuyeckue
3apsbl.

3apsiKEHHBIE TeJla

1 UX B3aHMOJICHCTBUA

7

DJeKTpu3anus Te.

JIBa poJ1a 3JIEKTpUUYECKUX
3apsa0B. Bzanmonaeicreue
3apsHKEHHBIX TEJL.

3akoH Kynona (3aBuUCUMOCTb

CHUJIbl B3aUMOJICHCTBUSA
3apsKEHHBIX TEJ

OT BEJIMYUHBI 3apsi10B

U PACCTOSIHUS MEXKIY
TeJIaMu).
DIEeKTpUYECKOE TOoJIE.
HanpsixenHocTh
3JIEKTPUYECKOTO TOJIA.
[IpyuHLIMT cynepno3uLInU
AJIEKTPUYECKUX TTOJIEH

(Ha KAaYECTBEHHOM YPOBHE).

Hocurenn anexkrprueckux
3apsiIoB. DJIEMEHTAPHbBIN
AJIEKTPUYECKUU 3apsil.

Habmronenue u mpoBeieHue OMBbITOB

T10 DJICKTPU3ALIUM TEJI IPU CONTPUKOCHOBEHUH

Y UHAYKLHEH.

HaOmronenne 1 00bsiCHEHNE B3aUMOAEHCTBUS
OJITHOMMEHHO ¥ Pa3HOMMEHHO 3apsKEHHBIX TEJ.
OObsicHEHUE TPUHIMIIA JEHCTBUS JJIEKTPOCKOIIA.
OOBsicCHEHHE SIBIICHUM JICKTPHU3ALNH

MIPU CONMPUKOCHOBEHUHU TEJ U UHAYKIUEH

C UCIIOJb30BAaHUEM 3HAHUM O HOCUTEISAX
AJIEKTPUYECKUX 3apsiI0B B BEIIECTRBE.
Pacrio3naBanue u 00ObsICHEHHE SIBJICHUH
3JIEKTPU3AIlMU B TOBCEIHEBHOM KU3HH.
Habmronenre n oObsICHEHNE ONBITOB,
WIUTIOCTPUPYIOIINX 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsaa.

HabmntoneHue onbIToOB 110 MOJISTUPOBAHUIO
CUJIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJISI.
HccnenoBanue 1eMCTBUS SJIEKTPUUECKOTO OIS
Ha MPOBOJIHUKH U AUDJICKTPUKU
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Ctpoenue aToma.
[TIpoBoHMKM

U TUDJIEKTPUKHU. 3aKOH
COXPAHEHHUS IIEKTPUUECKOTO
3apsna

2.2

IlocTogHHBINA
AJIEKTPUUECKUN TOK

20

DIEKTPUYECKHI TOK.

VY cnoBus CylecTBOBaHUS
AJIEKTPUYECKOTO TOKA.

M cTouyHMKHM NOCTOSIHHOT'O
Toka. JlencTBUs
AIEKTPUUECKOTO TOKA
(TennoBoe, XUMHUYECKOE,
MarHuTHOE).
DJIEKTPUUECKUMN TOK

B JKMJIKOCTSIX U ra3ax.
DJIeKTpUYECKas LETIb.
Cwuna Toka. DIeKTpUIECKOe
HarpsiKeHHE.
ConpoTuBieHue
MPOBOJIHUKA. Y I€JIbHOE
COINPOTHUBJICHUE BEIIECTBA.
3akon OMa i1 ydyacTka
nenu. IlocaeqoBareabHoOe
Y apajuieibHOE COCIMHEHUE
MIPOBOJHUKOB.

PaboTa 1 MOIITHOCTH
ANEKTPUUECKOTO TOKA.

HabmroneHne pa3andHbIX BHIOB ICHCTBUS
AIIEKTPUUYECKOTO TOKA U OOHAPYIKEHUE ITUX
BUJIOB JICUCTBUS B IOBCEIHEBHOM KU3HU.
HabmnroneHne BOSHUKHOBEHH S Ta30BOT0 pa3psija
Y DJIEKTPUUYECKOTO TOKA B JKUAKOCTH.

COopka u UCIIBITaHUE YJICKTPUICCKOMN IeH
MOCTOSIHHOT'O TOKA.

N3mepenune cuibl TOKa aMIEPMETPOM.
N3mepenue 31eKTpuueCcKOoro HarpsuKEHU S
BOJILTMETPOM.

[IpoBenenue u 00BICHEHUE OMBITOB,
JEMOHCTPUPYIOIIUX 3aBUCHUMOCTb
AJIEKTPUYECKOTO CONMPOTUBJICHUS TPOBOJHUKA
OT €r0 JUIMHBI, IUIOIIAJIHA IMONEPEYHOTO CEYEHUS
U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA,
MPOTEKAIOIIETO YEPE3 PEIUCTOP,

OT COMPOTUBJICHUS PE3UCTOPA U HATIPSIKEHUS
Ha pE3UCTOpE.

IIpoBepka nmpaBuiia CIIOKEHUS HAIPSYKEHU N
MIPU MOCJIEA0BATEIBHOM COCIMHEHUH JIBYX
PE3UCTOPOB.
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3akoH Jlxoyns—JIenna.
DIIEKTpUYECKHE NN

Y IOTpeOUTENH
AIEKTPUYECKOMN SHEPTUU
B ObiTy. KOpoTkoe
3aMbIKaHUE

IIpoBepka npaBuia AJisi CUIIbI TOKA

IIPU MAPAITIETBHOM COEITUHEHUH PE3UCTOPOB.
AHanu3 cuTyaluu Mociae0BaTeIbHOIO U
MapasuieIbHOTO COEAMHEHUS MPOBOJHUKOB

B JIOMAIIIHUX JICKTPUUECKUX CETSX.

Pewienue 3a1a4 ¢ ucnonb3oBaHueM 3akoHa Oma
1 (popMyI1 pacuera IEKTPUIECKOTO
CONPOTHUBJIEHUS MPH MOCIEA0BATEILHOM

Y MapaJyIeIbHOM COEIUHEHUH POBOIHHUKOB.
Onpenenenue padOThI AIEKTPUUECKOTO TOKA,
MPOTEKAIOIIETO YEPE3 PESUCTOP.

OrnpeneneHre MOIHOCTH 3JIEKTPUYECKOTO TOKA,
BBIICJISIEMOM HA PE3UCTOPE.

HccnenoBanne 3aBUCMMOCTH CUIIBI TOKA YEPE3
JAMIIOYKY OT HaIpsKEHUs Ha HEH.
Onpenenenue KII/I narpeBarens.
UccnenoBanue mpeoOpa3zoBaHus SHEPTUH

MIPU MOJIBbEME IPy3a JIECKTPOJBUTATEIIEM.
OObsicHEeHUE YCTPOWCTBA U MPUHIIUIIA ICUCTBUS
JIOMAIIHUX 3JIEKTPOHArpeBaTeIbHbIX TPUOOPOB.
OOBsicCHEeHHUE IPUYUH KOPOTKOTO 3aMbIKAHUS

Y MIPUHLININA ACVCTBUS MIIABKUX
MIPENOXPAHUTEIIEH.

Pewrenne 3a1a4 ¢ uConb30BaHUEM 3aKOHA
Jxoyns—Jlenua

23

MarHuTHbIC SIBICHUS

ITocTostHHEIE MATHUTEL.
B3anmonetictBue

Hccnenosanye MarHuTHOIO B3aUMOIEUCTBUS
MMOCTOSIHHBIX MAarHUTOB.
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MOCTOSIHHBIX MAarHUTOB.
MarunuTtHo€ moJie.
MaruauTtHoOe 1oje 3emiu

Y €ro 3HaYCHUE JJIs )KU3HU
Ha 3emuie. OnbIT DpcTeaa.
MarnuTtHoe 1noJie
AJIEKTPUYECKOTO TOKA.
[Ipumenenue
ANIEKTPOMArHUTOB

B TEXHUKE. [[ericTBUE
MarHUTHOTO TOJIS

Ha IPOBOJIHUK C TOKOM.
DIIEKTPOIBUTATEIb
MMOCTOSIHHOTO TOKA.
Ucnonp3oBanue
ANEKTPOABUTATEIICH

B TEXHUUYECKUX YCTPOHUCTBAX
Y Ha TPaHCIOPTE

N3ydeHne MarHuTHOTO T10JISI TOCTOSTHHBIX
MarHUTOB MPU UX 0ObETMHEHUU U Pa3/ICIICHUU.
HMccnenoBanne MarHuTHOTO B3aMMO/ICHCTBUS
MOCTOSSHHBIX MarHuTOB.

N3ydeHnne MarHuTHOTO T10JISI TOCTOSTHHBIX
MarHuTOB IIPU UX OOBEIMHEHUH U Pa3ICIICHUH.
IIpoBeaeHrE ONBITOB MO BU3yaIU3allUM MOJIS
MOCTOSIHHBIX MAarHUTOB.

N3yyeHue siBIeHNSI HAMarHUYMBaHUS
BCILIECTBA.

HccnenoBanue neiCTBUS SJIEKTPUYECKOTO TOKA
HAa MarHUTHYIO CTPEJIKY.

[IpoBenenre onbITOB, IEMOHCTPUPYIOIIAX
3aBUCUMOCTH CHJIbI B3AMMO/JICHCTBUS KaTyIIIKH
C TOKOM U MarHuTa OT CUJIbl U HAIIPABJICHUS TOKA
B KaTyIIKE.

AHanu3 CUTyalnui NPakKTUHYECKOr0 IPUMEHEHUS
AJIIEKTPOMArHUTOB (B OBITOBBIX TEXHHUYECKUX
YCTPOMCTBAX, TPOMBIIIJICHHOCTH, MEJTUIIMHE).
N3yuyeHne nercTBrs MArHUTHOTO OIS

Ha MPOBOJHUK C TOKOM.

N3yyeHue nelCTBUS DJICKTPOABUTATENS.
N3mepenne KII/] anexrpoaBuratenbHOn

YCTaHOBKH.
Pacnio3HaBaHue U aHaIN3 PA3IMYHBIX
NIPUMEHEHU I AJIEKTPOIBUTATEIIEN

(TpaHcnopT, OBITOBBIE YCTPOWCTBA U Ap.)
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2.4 | DnekTpoMarHuTHas 4 OnbiTel @apanes. SABnenrie | ONbITHI N0 UCCIEIOBAHUIO SABJICHUS
UHYKIUS AEKTPOMArHUTHOMN AIIEKTPOMArHUTHOM UHAYKIIUU: UCCIIEIOBAHUE
nHayKiuy. [IpaBwio JIeHna. | “3MEHEHUH 3HAYEHUS U HAIIPABJICHUS
DIIeKTpOreHeparop. WHAYKIHAOHHOTO TOKa
CriocoOsl mosTydeHus
ANEKTPUYECKON SHEPTHUH.
DIEKTPOCTAHIIUN
Ha BO30OHOBJISIEMBIX
HMCTOYHUKAX YHEPTUH
Uroro no pazneny 37
Pe3epBHoE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOTPAMME
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9 KJIACC
Ne HaunmenoBanue Komnuectso | Ilporpammuoe comepkanne | OCHOBHBIE BUJIBI ICATEILHOCTH O0YYAFOIINXCS
n/n pas3zenoB U TEM 4acoB
y4eOHOro npeamera
MexaHn4yecKkHue siBJeHUS
1.1 | Mexanunueckoe 10 MexaHn4ecKoe IBHUKCHHE. AHamm3 1 00CYXXJICHHE Pa3INYHbBIX IPUMEPOB

JABHKCHHC U CITOCOOBI
Cro OIINCaHusAa

MarepuanbHas TOUKa.
Cucrema orcyera.
OTHOCHUTENBHOCTH
MEXaHUYECKOTO JBUKECHHS.
PaBHOMepHOE
IPSMOJIMHENHOE JBUKEHHE.
HepaBHomepHoe
NPSMOJIMHENHOE JBUKEHHE.
CpenHsisi 1 MTHOBEHHAs
CKOpOCTbB TeJia IpH
HEPAaBHOMEPHOM JIBUKEHUU.
Yckopenue.
PaBHOyCcKOpeHHOE
IPSIMOJIMHENHOE IBUKECHUE.
CBoOoaHOE najieHue.
OmnbiTel ["anunes.
PaBHOMEpHOE NBHXKEHUE

10 OKPY>KHOCTH.

Ilepuon u yacrora
oOpaienus. JInnenHast

Y yIJIOBasi CKOPOCTH.

MEXaHUYECKOTO JABUKCHUSI.

OO6cy>xaenue rpaHul] MIPUMEHUMOCTH MOJIENN
«MaTepualibHas TOYKAY.

Ornucanne MEXaHUYECKOTO JBUKCHUS
pa3IMYHBIMU criocobamu (ypaBHEHUE, TabJIUIIA,
rpauk).

AHaJIN3 KU3HEHHBIX CUTYallUM, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTEILHOCTh MEXaHUIECKOTO
JIBUKCHHUSL.

HaGmronenne MexaHn4ecKOTo JIBIKEHUS Tea
OTHOCUTEJILHO Pa3HbIX TEJl OTCUETA.
CpaBHeHUeE MyTel U TPACKTOPUN IBUXKCHUS
OJTHOT'O M TOT'O K€ T€JIa OTHOCUTEIIBHO Pa3HBIX
TE€J OTCYETA.

Amnanus tekcra ["anusest 00 OTHOCUTETHHOCTH
JIBVDKEHUST; BBITIOJTHEHHE 33/ IaHHH 110 TEKCTY
(CMBICIIOBOE UTEHUE).

Ompezenenne CpeTHEe CKOPOCTH CKOJIBKCHHUSI
Opycka Wiy ABMKEHUS IIapUKa 10 HAKIIOHHOM
TUIOCKOCTH.

AHam3 1 00CyXJIeHHE CIOcO00B
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[{enTpocTpeMutenbHOE
YCKOpEHHUE

IpUOIMIKEHHOTO OITpeIeTICHHUS] MTHOBEHHOM
CKOPOCTH.

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO
JBYDKEHUS (IIapuKa B )KUJIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOUJIS | T. T.).
Omnpenenenue myTH, TPORICHHOTO 3a JaHHBIH
IPOMEXYTOK BPEMEHH, U CKOPOCTH TeJa

1o rpaduKy 3aBUCUMOCTH ITyTH PABHOMEPHOT'O
JBUKCHUS OT BPEMEHHU.

OO6cyx1eHrne BO3MOKHBIX MTPHHIIAIIOB
JeUCTBHS TPUOOPOB, U3MEPSIOIINX CKOPOCTh
(criuIOMETPOB).

Boruncnenue nyTi 1 CKOpOCTH MpU
PaBHOYCKOPEHHOM MPSIMOJITMHEHHOM JIBUKCHHUH
Tena.

Onpenenenne NporRIeHHOIO NYyTH U YCKOPEHMUS
JIBUKCHUS TeJa Mo rpaduKy 3aBUCHMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO
JBUKCHUS TeJla OT BpEMEHHU.

IIposepka eunome3suvl. eciu

npU PagHOYCKOPEHHOM OBUNCEHUU

0e3 HauanbHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 HeuemHulx yucei, mo
coomeemcmayoujue NPOMeNCYmKu pemenu
O0OUHAKOBYL.

Omnpexenenne ycKOpeHus Tena

IIPU PaBHOYCKOPEHHOM JIBUKECHUU

51



denepanbHas padboyas mporpamma | dusnka. 7-9 knaccel (0a30BbIH YPOBEHB)

10 HAKJIOHHOM IJIOCKOCTH.

N3MepeHue neproaa v 4acToThl OOpalieHus
TEJIa 110 OKPYKHOCTH.

OnpeneneHre CKOPOCTH paBHOMEPHOTO
JIBUKEHUS TEJIA IO OKPYKHOCTH.

Pewrenue 3amau Ha onpeneneHue
KUHEMATUYECKUX XapPAKTEPUCTUK
MEXaHUYECKOTO IBUKEHUS PA3JIMYHbBIX BUJIOB.
PacnioznaBanue u npuOIMHKEHHOE OMTUCAHUE
PA3JIUYHBIX BUJIOB MEXaHUYECKOTO JIBUKEHHUS
B MIPUPOJIC ¥ TEXHUKE (HA MpUMepax CBOOOTHO
Najarolx TeJ, IBUKCHHUS KMBOTHBIX,
HEOECHBIX TeJl, TPAHCTIOPTHBIX CPEJICTB U JIp.)

1.2

B3anmoneiicTBue Tei

20

IlepBsIii 3ak0oH Hbr0TOHA.
Bropoit 3akon HeroToHa.
Tperuit 3akoH HproToHa.
[IpuHuMn cynepno3unuun
CHIIL.

Cuna ynpyroctu. 3akoH
I'yka. Cuna tpenus: cuna
TPEHUS CKOJIbXKEHUS, CHIIA
TPEHUSI TOKOS, IPYTUE BUbI
TPEHUSL.

Cuna TSHKECTH M 3aK0H
BCEMUPHOTO TATOTECHHUS.

Y ckopenue cBOOOTHOTO
najieHusi. J{Bu>KeHue IiaHeT

HabGmronenue u o0cyXIeHre OMbITOB

C IBIDKCHUEM TeJjla TPU YMEHBIIICHUH BITHSTHUS
IPYTHX T, MPEMATCTBYIOIINX JIBIKEHUIO.
Amnanu3 tekcta ["anuies ¢ onucanuem
MBICIICHHOT'O SKCIICPUMECHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIINH;
BBITIOJTHEHUE 3a]JaHUH 110 TEKCTY (CMBICIIOBOE
YTEHUE).

OO6cyxeHrne BO3MOKHOCTH BBITTOTHEHHS
3aKOHA MHEPIIMU B PA3IMYHBIX CHCTEMax
oTcYeTa.

HaGmtonenue u o0cyxaeHrne MEXaHUUeCKIX
SIBIICHUH, IPOUCXOIAIINX B CHCTEME OTCUETA
«Tenexka» mpu ee paBHOMEPHOM
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Bokpyr Connua. [lepBas
KOCMUYECKas CKOPOCTb.
HesecoMocTh u neperpysku.
PaBHOBECHE MaTepuanbHOM
TOYKH. AOCOIIOTHO TBEPAOE
Tesio. PaBHOBEcHe TBEpAOTO
TeJIa C 3aKPEIJIEHHON OChIO
BpauieHusi. MOMEHT CHUJIBL
LlenTtp TsKECTH

Y YCKOPEHHOM JIBUKEHUH OTHOCUTEIIBHO
kaOuHeTa (PU3NKH.

JlencTBuUs ¢ BEKTOpaMM CUJI: BBITIOJIHEHUE
3aJ1aHUM 110 CJIOKEHUIO U BBIYUTAHHIO
BEKTOPOB.

HaGntonenue u/unm npoBeieHUE OIBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh YCKOPEHUS
TeJa OT MPUIIOKEHHON K HEMY CHJIBI U MaCChl
Tena.

AHanmu3 u 00BsICHEHNE SBICHAN

C UCITOJIb30BAaHUEM BTOPOT0 3aKoHAa HbroTOHA.
Peuienue 3a1a4u ¢ ucroiab30BaHUEM BTOPOTO
3akoHa HprOTOHA M paBUIIa CIOKEHUS CHII.
Onpenenenne )KeCTKOCTU IPYKUHBI.

AHanmu3 cuTyaImii, B KOTOPHIX HAOTIOJAI0TCS
ynpyrue negopmaiiuu, 1 uX 00bsICHEHHE

C UCTO0JIb30BaHUEM 3akoHa ['yka.

Pemenue 3aay ¢ ncnonb3oBanuem 3akoHa ['yka.
UccnenoBanune 3aBUCUMOCTH CUIIbI TPEHUS
CKOJIbYKEHHS OT CHJIbI HOPMAJIbHOTO JABJICHHUS.
OOcyxaeHue pe3yabTaToB UCCIICIOBAHMUS.
Omnpenenenue ko3P huimeHTa TpeHus
CKOJIb>KECHHUSL.

N3mepenure cuiibl TpEHUS TTOKOSI.

Pemenue 3aaau ¢ ucnosib3oBaHueM HOPMYIIbI
JUISL CUJIBI TPEHUS CKOJIbKEHUSL.

AHan3 IBUKEHUS TEJl TOJIBKO MOJ AEUCTBUEM
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CHUJIBI TSKECTH — CBOOOTHOTO TIaJICHUSI.
OOBsicHEHNE HE3aBUCUMOCTH YCKOPCHHUS
CBOOOIHOTO TAJCHUSI OT MACChI Tea.

Or1eHKa BETMYMHBI CUJTBI TSTOTEHUS,
JNEUCTBYIOIIEW MEXKIY ABYMS TEJIAMHU

(11 pa3HBIX Macc).

AHanmu3 IBMKCHHS HEOSCHBIX TEJl

TIOJT ICHCTBUEM CHJIBI TATOTCHUS

(C ICTIONTE30BAHUEM JIOTIOTHUTEIHHBIX
HMCTOYHUKOB MH(OPMAIIUH ).

Pemenue 3a1a4 ¢ HCIIOIBL30BAaHUEM 3aKOHA
BCEMUPHOTO TATOTEHUS U (DOPMYJIBI

JUTSI pacyeTa CHIIBI TSHKECTH.

AHaJIU3 OPUTHHATBHOTO TEKCTA,
OTHCBIBAIOIIETO TMPOSBICHUS 3aKOHA
BCEMUPHOTO TATOTCHHUSI; BRITIOJTHCHHE 3aJaHUH
10 TEKCTY (CMBICIIOBOE UTEHHUE).

Habmronenue u 00Cyx1eHUE OIBITOB

110 U3MEHEHUIO Beca TeJla MPY YCKOPEHHOM
JIBUYKCHHUM.

AHanmm3 yclIoBUH BOSHUKHOBEHHUS HEBECOMOCTH
1 TIEpPETPY3KH.

Pemenue 3aa4 Ha onpeiesieHre Beca Tena

B Pa3IUYHBIX YCIOBHSX.

AHanu3 cui, IEUCTBYIONINX HA TEJO,
TIOKOSIIIIEEeCs Ha OTOpe.

OmnpenaeneHne MEeHTPa TKECTH PA3TUIHBIX TEI
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1.3.

3aKOHBI COXpaHEHUS

10

Nmnynec tena. U3menenue
uMIyJibca. UMmysbc CUIbL.
3aKOH COXpaHEHUs
nMiyJibca. PeaktuBHoe
JBUKECHUE.

Mexanudeckas pabora

1 MoIHocTh. PaboTa cui
TSJKECTH, YIIPYTOCTH,
TpeHus. CBA3b SHEPIUU

1 paboThl. [loTeHmanpHast
SHEprus Teja, NOJHITOro
HaJl TOBEPXHOCTHIO 3EMJIN.
[TorenunanbHas 3HEPTUs
CXKaTOU MPYKUHBI.
Kunernueckas sneprus.
TeopeMa 0 KHHETUYECKOI
SHEpPruu. 3aKOH COXpPaHEHUs
MEXaHUYECKON DHEPruu

Habumonenue u 06Cyx1eHre OIbITOB,
JEMOHCTPUPYIOLIUX Nepeaady UMITYJIbca

IPY B3aUMOJICUCTBUU TEJ, 3aKOH COXpPaHEHUs
MMITYJIbCA MPU a0COTIOTHO YIPYTroM

Y HEYNIPYTOM B3aUMOJICUCTBUU TEIL

AHaJIN3 CUTyallMi B OKPYKaIOLIEH )KU3HU

C UCIIOJIB30BaHUEM 3aKOHA COXPaHEHUs
UMITYJIbCA.

Pacnio3HaBanue BJICHHS pEAKTUBHOTO
JIBUYKEHUS B IPUPOJIE U TEXHUKE.
IIpuMeHeHne 3aK0Ha COXPAHEHUS UMITYJIbCA
JUISL pacyeTa pe3yJIbTaTOB B3aUMOACHCTBHS TEIN
(Ha mpuMepax HeyIpyroro B3auMoAeHCTBHS,
yIPYTroro HeHTPaTbHOI0 B3aUMOECHCTBUS IBYX
OJIMHAKOBBIX TEJI, OTHO U3 KOTOPBIX
HEMOJIBM)XHO).

Pemenne 3aaa4 ¢ UCIIONB30BaHUEM 3aKOHA
COXpaHEHUs UMITYJIbCA.

Omnpenenenre pabOThI CUITBI YIPYTOCTH

IpU OIBEME I'Py3a C UCIOJIb30BAHUEM
HEMOABM)XHOTO U TIOJIBHXKHOTO OJIOKOB.
N3mepenre MOIHOCTH.

N3mepenne NoTeHIMAIBHOM SHEPTHH YIIPYTO
ne(hopMHUPOBaHHON TIPYKUHBI.

N3mepenne KNHETUYEeCKON SJHEPTUU Tella

0 JJIMHE TOPMO3HOTO MTyTH.
DKCHEepUMEHTAIBHOE CPABHEHHE U3MEHEHUS
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MOTECHIMAJIbHOW U KHHETUYECKOW SHEPTUM Tela
IIpY JBHKEHUM 110 HAKIIOHHOM IIJIOCKOCTH.
DKCIepuMEHTaIbHas POBEPKA 3aKOHA
COXpPaHEHUSI MEXaHUYECKON SHEPTUU

IIpU CBOOOTHOM I1aJICHUH.

IIpuMeHeHne 3aK0Ha COXPaHEHUS
MEXaHMYECKOM YHEPIHUH IS pacuera

MOTEHIMAJIbHON U KHHETUYECKON SHEPrU Tea.

Pemenue 3amau ¢ UCIOJIL30BaHUEM 3aKOHA
COXPaHCHUA MEXaHUYECKOU OHCPIHUH

Htoro no pazneny

40

MexaHnueckue KoJ1e0aHus M BOJTHBI

2.1

Mexannyeckue
KoJicOaHus

7

KonebarenbHoe nBHXKEHUE.
OCHOBHBIE XapaKTePUCTUKHU
KoJieOaHUii: mepuo,
4acToTa, aMILIUTY1a.
MaremMatuyeckui u
IIPY>KUHHBIN MAsITHUKH.
[Ipesparienue sHepruu
pH Kosie0aTeTbHOM
JIBHOKCHHUM.

3aryxatonue KojaeOaHus.
Boinyx1eHHbIE KOJIeOaHusI.
Pe3onanc

HaoOmronenne xkonebanuit mox AeHCTBUEM CHIT
TSOKECTH M YIIPYTOCTH M OOHAPYKEHUE
o00HBIX KOJIEOAHHUH B OKPYIKAIOIIIEM MUPE.
AHanum3 koyie0aHui rpy3a Ha HUTH

U Ha TPYKUHE.

Onpenenenre 4acTOThI KOJeOaHUi
MaTeMaTHYECKOT0 U MPYKUHHOT'O MasTHUKOB.
HaOmronenne n o0bsICHEHNE SIBJICHUS
pe30oHaHca.

HccnenoBanue 3aBUCUMOCTH TTEpUOa
KOJIeOaHUH TTOABEIIIEHHOTO K HUTH Ipy3a

OT JUIMHBI HUTH.

[TpoBepka HE3aBUCUMOCTH TTeproa KoJIeOaHui

Ipy3a, IOABCHICHHOI'O K JICHTC, OT MACCHI I'py3a.

Habmronenue u o0Cy)aeHne OnbITOB,
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JEMOHCTPUPYIOLINX 3aBUCUMOCTD IIEpHOJIa
KoJieOaHUM NPy KUHHOTO MasiTHUKA OT MacChl
rpy3a 1 KECTKOCTH MPYKUHBI.

[IpruMmeHeHne MaTeEMaTUYECKOT O

Y IPY’KWHHOTO MASITHUKOB B KAYECTBE MOJIEIIEN

JUTSL OTIICAHMSI KOJICOAHUN B OKPYKAFOIIEeM
MHUpE.

Pemenue 3a1a4, CBI3aHHBIX C BHIYUCICHUEM
WJIU OIICHKOW 4acTOTHI (Iepruoa)
KoJieOaHuH.

H3zmepenue yckopernus c600600H020 NAOEHUS.

2.2

Mexannueckue
BOJIHBI. 3BYK

MexaHUYECKHUE BOJIHBI.
CBolicTBa MEXaHUYECKHX
BOJH. [IpononpHbIe

Y TIONIEPEYHBIE BOJIHBI.
JImiHa BOJTHBI 1 CKOPOCTH €€
pacrpoCTpaHEHUs.
MexaHn4YeCcKHUe BOJIHBI

B TBEPIOM TEIE,
CECMUYECKHUE BOJIHBI.
3ByK. ['pOMKOCTB 3ByKa

U BbIcOTa TOHA. OTpaxkeHue
3Byka. UHppa3Byk

U yJIbTPa3BYK

OO0Hapy)KeHHe U aHAIN3 BOJHOBBIX SIBJICHUI
B OKPY’KaOIIIeM MHpE.

Habmronenue pactipocTpaHeHUs MPOI0IbHBIX
Y TIOTICPEYHBIX BOJTH (Ha MOJICIIH)

1 OOHapyKEHHE aHAJOTUYHBIX BUJIOB BOJTH

B MIPUPOJE (3BYK, BOJHBI HA BOJE).
Brerancienne JiMHBI BOJIHBI 1 CKOPOCTH
pactpocTpaHeHHUs 3BYKOBBIX BOJIH.
DKCHEPUMEHTATBHOE ONIPEICIICHUE TPaHUI]
9aCTOTHI CJIBIIIMMBIX 3BYKOBBIX

KOJIEOAHMUIA.

HabmroreHne 3aBUCMMOCTH BBICOTHI 3BYKa

OT YaCTOTHI (B TOM YHCIJIE, C UCIIOJIb30BAHUEM
MY3BIKAJIbHBIX HHCTPYMEHTOB).
Habmronenne u 00bACHEHUE SIBIICHUS
aKyCTHYECKOTO pe30HaHCA.
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AHaJIN3 OPUTMHAIIBHOTO TEKCTA, TOCBAILIEHHOTO
HCTIOJb30BaHUIO 3BYKa (WJIM YIbTPa3BYyKa)

B TEXHUKE (3XO0JIOKAIMs, YIbTPa3ByK

B MEJIMIIMHE U JIP.); BHITIOJIHEHHE 3a/IaHU

IO TEKCTY (CMBICIIOBOE YTCHHE)

Uroro no pazneny

15

3JICKTpOMaFHI/ITHOC M0JI€ M1 AJICKTPOMAIrHUTHBLIC BOJIHbBI

3.1 | DnekTpoMarHuTHOE 6 DJIEKTPOMAarHUTHOE MOJIE. [TocTpoenue paccyx1eHuid, 000CHOBBIBAIOIINX
oJie DJEeKTPOMarHUTHBIE BOJIHBL. | B3aUMOCBS3b 3JIEKTPUUYECKOTO U MAarHUTHOTO
Y 3JICKTPOMArHUTHBIE CaoiicTBa TIOJIEH.
BOJIHBI AIIEKTPOMArHUTHBIX BOJIH. DKCIepuMEHTAIbHOE U3yUEHUE CBOICTB
[ITkaja 3JIEKTPOMArHUTHBIX | AJIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE
BOJIH. Mcnons3oBanue C TTIOMOIIIBI0 MOOUJILHOTO TelieoHa).
DJIEKTPOMArHUTHBIX BOJH AHanu3 peHTTeHOBCKMX CHUMKOB
JUTSI COTOBOM CBSI3H. YeJIOBEYECKOr0 OpraHus3ma.
DNEKTPOMAarHUTHAs IPUPOJA | AHAJIHM3 TEKCTOB, OMUCHIBAIOIINX MPOSBICHUS
cBeTa. CKOpOCTh CBETA. AJIEKTPOMArHUTHOTO U3JIy4Y€HHUs B IPUPOJIE:
BonnoBbie cBolCTBA CBETa ’KUBBIE OPTaHU3MBbI, U3JIy4E€HUs HEOECHBIX TEJ
(CMBICIIOBOE UTEHUE).
Pacrio3znaBanue u aHanu3 pa3jiIn4HbIX
IPUMEHEHUH IEKTPOMArHUTHBIX BOJIH
B TEXHHKE.
N3yueHune BOJHOBBIX CBOMCTB CBETA.
Pemenue 3anay ¢ ucnosib3oBanueM Gopmyii
JUTSI CKOPOCTH AJIEKTPOMATrHUTHBIX BOJIH, IJTUHBI
BOJIHBI U 4YaCTOTHI CBETA
Hroro no pazneny 6
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CBeTOBbBIC SABJICHUS

4.1

3aKOHBI
pacmpocTpaHeHUS
CBETa

JlyuyeBas MoJieIb CBETA.
Hcrouynuku cBera.
[IpsmonuueiHoe
pacnpocTpaHEHUE CBETA.
3atmenuns Connua u JIyHbL
Otpaxenue cBera. [Inockoe
3€pKajo. 3aKOH OTPAKEHHUS
CBETAa.

IIpenomnenue ceera. 3aK0OH
npenomieHus ceera. [lomnoe
BHYTPECHHEE OTPAKECHHE
ceera. Mcnonb3oBanue
[IOJIHOI'O BHYTPEHHETO
OTPaXKEHUS B ONTUYECKUX
CBETOBOJAX

Habmronenue onbIToB, 1EMOHCTPUPYIOIITUX
SIBJICHUE TIPSMOJIUHEUHOTO
pacnpocTpaHEHHUs CBETa

(BO3HMKHOBEHHE TCHH U MOJYTEHH),

Y UX UHTEPHPETALNS C UCTIOJIb30BaHUEM
MOHSATHS CBETOBOIO JIyya.

OOBsiCHEHHE U MOJICIMPOBAHHUE COJTHEUHOTO
Y JTyHHOT'O 3aTMEHHUI.

HccnenoBanue 3aBUCUMOCTH

yTJia OTPAKEHHS CBETOBOTO JIy4a OT yrja
ITaJCHUS.

N3y4enne cBOWCTB M300paskeHUs B INIOCKOM
3epKa’e.

Habmronenne u 00bACHEHNUE ONBITOB

0 MOJYYEHHIO U300paKeHUH B BOTHYTOM

U BBIITYKJIOM 3€pKajiax.

Habaronenne n oObsiCHEHHE ONBITOB

10 TIPEJIOMJICHUIO CBETA HAa TPAHULIE
Pa3JIMYHBIX CPEJl, B TOM YHCJI€ ONBITOB

C TOJIHBIM BHYTPEHHUM OTPaKCHUEM.
UccnenoBanue 3aBUCUMOCTH yTJia
MPEIOMJICHMS OT yIJia MMaJeHUs CBETOBOIO Jy4ya
Ha rPaHUIe «BO3IYX—CTEKIIO».
Pacrnio3znaBanue sSIBICHUN OTpaKEHUS

Y IIPEJIOMJICHHSI CBETA B TOBCEIHEBHOM
JKA3HU.
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AHanu3 1 00bSICHEHHUE SBJICHUS OIITHYECKOTO
MHUpaxa.

Pemenne 3a1a4 ¢ MCNOJIB30BAHUEM 3aKOHOB
OTPAKECHUS U MPEIIOMIICHUS CBETA

4.2 | JInH3BI U ONITUYECKHE 6 JIunza. Xox nyuelt B mun3e. | [lomydeHnue n300pa>keHuid ¢ TOMOLIBIO
npuOOpEI OnTtuyeckas cucrema coOuparolel U pacceuBaroLIeH JTNH3.
¢doroanmnapara, Mukpockona | Onpenenenre POKYCHOTO pacCTOSIHUS
U Teneckora. ['ma3 kak Y ONTUYECKOU CHIIBI COOMparoen
ONTUYECKAs CUCTEMA. JIMH3BI.
bimmsopykocTs AHaM3 yCTpOMCTBA M TPUHLUIIA AEUCTBUS
U JaTbHO30PKOCTh HEKOTOPBIX ONTUYECKUX MPUOOPOB:
¢doToanmnapara, MUKpOCKOIa, TEJIECKOIIA.
N3yuenune Mojienu ria3a Kak OnTHYeCKOn
CUCTEMBI.
AHanmu3 sBIIeHUN OJIM30PYKOCTH
Y TaJIbHO30PKOCTH, TPUHIINIIA AEHCTBHS
OYKOB
4.3 | Paznoxenue 0e10ro 3 Pasnoxxenue 6e10ro cBeTa Habmronenue pasnoxeHus 6e10ro cBeta
CBETa B CIIEKTP B criekTp. OnbITel HEIOTOHA. | B CHEKTP.
CnoxxeHue CreKTpalIbHbIX Habumroienue u o0bsICHEHHE OIBITOB
uBeroB. Jlucnepcus ceera 0 MOJIYYEHHI0 O€JI0ro CBeTa PH CI0KEHUU
CBETA Pa3HbIX LIBETOB.
[IpoBeaenue u 00bICHEHHUE OMBITOB
110 BOCHPHUSITHIO LIBETA MPEAMETOB IIPU UX
HAOJIOICHUH Yepe3 LIBETOBBIE (QUIIBTPbI
(LIBETHBIE OYKH)
Hroro no pazneny 15
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KBaHTOBBIC IBJICHUSA

5.1 | Ucniyckanue u OmnbiThl Peszepdopna O6cyxnenue nenu onbiToB Pesepdopna
NOTJIOIIEHHE CBETA U TJIaHETapHas MOJIEIb 10 UCCJIEIOBAHUIO aTOMOB, BbIJIBIDKEHHE
aTOMOM aroMa. Moznenb atoma bopa. | rurores3 o BO3MOXKHBIX Pe3yJibTarax OIbITOB

Hcnyckanue U MOIIOMICHUE | B 3aBUCHMOCTH OT IPEATIOIAraéMoro CTpOCHHUS

cBera aToMoM. KBaHTHI. aTOMOB, (POPMYJIMPOBAHUE BHIBOJIOB

JIunenyaTbie CIEKTPHI U3 PE3yJIbTATOB OIBITOB.
OO6cyxaeHne TpOTUBOPEUH MIaHeTapHOU
MOJIEJIA aTOMa U OCHOBAHUM ISl TUITOTE3bI
Bbopa o cranimonapabix opOUTax AIEKTPOHOB.
Habntonenue CrulonHbIX U JIMHEWYaThIX
CHEKTPOB U3ITyUYECHUS PA3INYHBIX BEIIECTB.
OObsicHEeHUE TUHEHYATHIX CIIEKTPOB U3TYUCHHUS

5.2 | CtpoeHune aTOMHOTO PannoaktuBHOCTE. Anb(a-, | OOCyX)aeHNE BO3MOKHBIX THITIOTE3 O MOJIEIISX

aapa

0eTa- U raMMa-u3ITy4YeHHUS.
CtpoeHue aTOMHOTO sIpa.
HyxkionHas mozenb
aTOMHOTI0 sapa. M30Tons!.
PagnoaxkTuBHBIE
npespaiieHus. [lepuog
NOJIypacIia/ia aTOMHBIX sIEp

CTPOCHHS sizipa.
Omnpenenenne coctasa siiep 1o 3aJaHHBIM
MacCOBBIM | 3aps0BBIM YHCIIAM

¥ 110 TIOJIOXKEHHUIO B IIEPUOTUICCKON CHCTEME
AIIEMEHTOB.

AHanu3 U3MEHEHHUs COCTaBa sapa U ero
TIOJIOKEHUS B TIEPUOJUICCKON CHCTEME

IIPH 0-PaTUOAKTHBHOCTH.

HccnenoBanue TPEKOB 0.-4aCTHI] IO TOTOBBIM
dororpadusam.

OO6HapyKeHue 1 U3MEPEeHHE PaTaIlMOHHOTO
(oHa C TOMOIIBIO TO3UMETPA, OL[EHKA €T
WHTCHCUBHOCTH.
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Amnann3 OMOJIOTMYECKUX U3MEHEHMH,
MPOUCXOAIINX MO/ IEUCTBUEM
PaIMOAKTUBHBIX U3JTYUYCHUN.
Hcnonbs3oBanne pagiOAKTUBHBIX U3ITyYEHUN
B MCIUIIMHE

5.3 | SlnepHble peakuun 7 SnepHble peakunu. 3akoHbl | Pemienue 3aad ¢ MCIIOJIB30BaHUEM 3aKOHOB
COXpaHEHUs 3apsII0BOrO COXpPaHEHUSI MACCOBBIX U 3apSIA0OBBIX YUCET
Y MacCOBOT'O YHCEI. Ha OIIPEEIICHUE PE3YIIBTATOB IEPHBIX
DHeprus CBSI3U aTOMHBIX peaKkuuii; aHAJIN3 BO3MOKHOCTH
sanep. CBA3b Macchbl WJIM HEBO3MOKHOCTH SICPHON PEAKIIUU.
U sHepruu. Peakuyu cunresa | Onenka DHEPIuu CBS3HU SIACP C UCIIOJIb30BAHUEM
u fenenus saep. Vicrounuku | opmyisl DiiHIITEHHA.
sHeprun ConHIa U 3Be3/. OO6cyxeHne nepcrneKkTUB UCTIOIb30BaHUS
SnepHas sHepreTuka. YIIPABIIEMOr0 TEPMOSAEPHOTO CUHTE3A.
JeucTBrs paquoakTUBHBIX | OOCYKICHHE IPEUMYILECTB U SKOJOTMYECKUX
W3JIy4YCHUH HA )KUBbIC po0JieM, CBSI3aHHBIX C SIIEPHON SHEPTrEeTUKON
OpraHu3Mbl

Hroro no pazneny 17

IoBTOPUTEIHLHO-0000 1A MOTYJIb

[ToBTOpEHME 9 Cucremaruzanus BrinonHenue yueOHbIX 3a1aHUH, TPEOYIOITUX

u 00001IeHIE
CoJIep KaHMs Kypca
bu3ukm 3a 7-9 Kacchel

1 000011IeHIE TPEMETHOTO
COJICPKaHUs U OIbITA
JCSITEITILHOCTH,
IpUOOPETEHHOTO

NP U3YYCHUU BCETO Kypca
(UMK OCHOBHOTO 00IIIET0
oOpa3oBaHUsL.

JTEMOHCTPAIIUA KOMITIETEHTHOCTEH,
XapaKTEPHU3YIONIUX €CTECTBCHHOHAYYHYIO
IPaMOTHOCT:

— IPUMCHEHUS TIOJTyICHHBIX 3HAHUN

JUIS HAYYHOTO OOBSICHEHUS (DU3UICCKUX
SABJICHUU B OKPY’KarOIIEN IPUPO/IE,

B IIOBCEIHEBHON JKM3HU U BLISIBIICHUS
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[ToaroroBka Kk OCHOBHOMY
roCy/1apCTBEHHOMY
sK3aMeHy 1o (usuke

TSI 00ydaroIuXxcH,
BBIOPABILIUX 3TOT YUEOHBIH
IpeIMeT

(U3NYECKUX OCHOB PsiZia COBPEMEHHBIX
TEXHOJIOTUH;

— IPUMEHEHUST OCBOCHHBIX
AKCIIEPUMEHTAIbHBIX YMEHUM

U1 KCCIIEI0BAHUS (PU3NYECKUX SIBICHUH,

B TOM YHCJIE JJISI IPOBEPKHU THIOTE3

Y BBISBJICHHS 3aKOHOMEPHOCTEM.

Pewenne pacueTHbIX 3a7a4, B TOM YHCIIE
PEANoJarainX UCIOIb30BaHuE PU3NUECKUX
MOJIEJIEM 1 OCHOBAHHBIX HA COJIEPKAHUN
Pa3IUYHBIX PA3/ENOB Kypca QUBHKH.
BrinosiHeHue u 3an1UTa rpynmnoBbIX

WJIU UHJIUBUAYJIBHBIX IPOEKTOB, CBI3aHHBIX
C coJiepsKaHueEM Kypca pu3uku

Hroro no pazaeny 9
OBHIEE KOJIMYECTBO 102
YACOB I1O ITPOTPAMME
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MEPEYEHbD (KOJUPUKATOP) PACIIPEJEJEHHBIX 1O KJIACCAM
IMPOBEPSIEMBIX TPEBOBAHHUU K PE3YJBbTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM MPOT'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3ZOBAHUS U DJIEMEHTOB COJEPKAHUS IO ®U3UKE

B ¢denepanpHbIX M pernoHalbHBIX HpPOLEAYypax OLEHKH KauecTBa OOpa30BaHUs
UCTIONIBb3YeTCs nepeueHb (Koau(uKaTop) pacmnpeieseHHbIX M0 KiaccaM MPOBEPSEMbIX
TpeOOBaHMII K pe3yibTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTENbHON MPOrPaMMBI
OCHOBHOTO 00111€T0 00pa30BaHMs U SJIEMEHTOB COJIEPKaHuUs MO (PU3HKE.

7 KUIIACC

IIpoBepsieMble MpeaMeTHBIE Pe3y/JbTATHI OCBOEHHSI OCHOBHOI 00pa3oBaTe/ibHOM
NMPOrpaMmbl

Kon IIpoBepsieMble MpeAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOU
IPOBEPSIEMOTO 00pa30BaTeNbHON MPOrpPaMMbl OCHOBHOTO OOIIIET0 00pa30BaHUs
pe3ynbTara

1.1 MCMOJIb30BaTh N3YUYCHHBIE MOHITUS

1.2 paznuyaTh SABJICHHUS TIO OIKUCAHUIO UX XapaKTepHBIX CBOWMCTB
U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE
SIBJICHUE

1.3 pacmo3HaBaTh TMPOSIBJICHUE M3YyYEHHBIX (PU3UYECKUX  SIBICHUI

B OKpY’KarolieM MUpE, B TOM yucie GU3MUeCKUe SBJICHUS B IPUPOJIE,
IIPU 3TOM MEPEBOAUTH MPAKTHUUECKYIO 3a/1ady B Y4eOHYIO, BBIICISTD
CYILIECTBEHHbIE CBOMCTBA (ITPU3HAKK) (PU3NYECKUX SBICHUHN

1.4 OMHCHIBATh M3YyYCHHbIE CBOWCTBA Tel W (DU3HUECKHE SBIICHUS,
UCHONB3Ysl (PU3NYECKUE BEJIUYMHBI, IPU OMUCAHUU IPABHIIBHO
TPaKTOBaTh (PU3MYECKHIA CMBICT HCHOJIB3YEMBIX BEJIUYUH, HX
0003HaYeHUsI U €TMHULIBI (PU3NUECKUX BEIUYUH, HAXOAUTh (POPMYIIbI,
CBSA3BIBAIOIIME JAHHYH (PU3HYECKYIHO) BEJIMYMHY C JAPYTHUMH
BEJIMYMHAMHU, CTPOUTh TpaduKU  H3YyYEHHBIX  3aBHUCHUMOCTEH
(bU3UYECKUX BETUYUH

1.5 XapaKTepU30BaTh CBOMCTBA TEJ, (PU3UUECKHUE SBJICHUS U IMPOLECCHI,
WCIIONB3Yysl H3YyYECHHBIE 3aKOHBI, NPH OTOM JaBaTh CIOBECHYIO
(GopMyIUMPOBKY 3aKOHa U 3alMChIBaTh €ro0 MaTeMaTHYECKOe
BBIPAKECHHE

1.6 OOBSICHATHh (PU3HMUECKHUE SBJICHUS, MPOIECCHl M CBOMCTBA TEI, B TOM
YUCJIE W B KOHTEKCTE€ CHUTYyallud IPAKTHKO-OPUEHTUPOBAHHOTO
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XapakTepa: BBISIBIATh HPUYUHHO-CIECICTBEHHBIE CBSA3U, CTPOUTH
0o0bscHEeHHE U3 | — 2 JTOTMYECKUX I1aroB ¢ ONMOpor Ha 1—2 u3yyeHHBIX
CBOMCTBaA bu3HIecKuX SBJICHUH, buznuecKnx 3aKOHa
WJIM 3aKOHOMEPHOCTH

1.7

pemiaTh pacdyeTHbIe 3a1auv B | — 2 NEHCTBHS, UCHOJIB3YS 3aKOHBI
U (opMyJibl, CBSI3BIBAIOIIME (PU3NYECKHE BEIMYMHBI: HA OCHOBE
aHajau3a ycCJIOBUA 3a/1a4M 3alMCBhIBATh KPATKOE YCIOBUE, IIOJCTABIIATH
(du3nueckue BeJIMYUHBI B (POPMYJIBI M TPOBOJUTH PACUYEThl, HAXOIUTh
CIIPaBOYHbBIE JIaHHbIE, HEOOXOAUMBIE JUIsl PELLIEHUS 3a/1a4, OLICHUBATh
PEATMCTUYHOCTD OJYYeHHON (PU3UUECKON BETHMUNHBI

1.8

pacrmo3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXXHO PEIIUTh MPU TTOMOIIU
(GU3UYECKMX METOJ0B, B OMNHCAaHWU HCCIEIOBAHUS BBIICISTH
IIPOBEPSIEMOE IIPEAIIOTI0KEHNE (rumoresy), pas3nuyarh
U UHTEPHPETUPOBATh MOJYYCHHBIH pe3yibTaT, HAXOAUTh ONIMOKH
B XOJI€ OIbITA, eJaTh BBIBOJIBI 110 €T0 pe3yibTaTaM

1.9

OPOBOAWTH OMNBITHI 1O HAOMIONEHUI0  (PU3UYECKUX  SBIICHUUN
win  (U3MYECKUX CBOWCTB Ten: (HOPMYIUpOBaTh MPOBEPSEMbIE
NPEANOJOXKEHUs, CcOoOUpaTh  YCTAHOBKY U3  MPEIJIOKEHHOTO
000pyI0BaHus, 3aMUCHIBATH X0/ ONBITA U (DOPMYITUPOBATH BHIBOIBI

1.10

BBINIOJIHATh MPAMbIE H3MEPEHUS] C HCIOJIb30BAHUEM AHAIOTOBBIX
U IUQPOBBIX MPUOOPOB, 3aMUCHIBATh MOKAa3aHUs IPUOOPOB C yUETOM
3aJIaHHOM a0COJIIOTHOM NMOTPEIIHOCTH U3MEPEHUN

1.11

MPOBOAUTL  HCCIICOBAHME 3aBUCHMOCTH  OJIHOM  (PU3HYECKOMN
BEJIMYMHBI OT JAPYrOM C HCHOJIb30BAaHUEM NPSMBIX H3MEPEHUH,
y4acTBOBAaTh B IUIAHUPOBAHHUW YYEOHOTO HCCIICIOBAHHS, COOMpaTh
YCTAHOBKY U BBITIOJHATH U3MEPEHUS, CIEAYs TPEII0KEHHOMY TUJIaHy,
(UKCHUPOBATh PE3yJbTAThl IOJIYUYCHHOW 3aBHCUMOCTH (DH3UUYSCKHUX
BEJIMYMH B BUJIE TPEAJIOKEHHBIX TaOJINIl ¥ TpaUKOB, J1eJ1aTh BHIBOIbI
10 pe3yJibTaTaM UCCIEIOBaHUS

1.12

MPOBOJIUTh KOCBEHHbIE W3MEpPEHUS (PU3UYECKUX BEITUYHH, CIEHYs
MPEIOKCHHOW MHCTPYKIIUU: TIPU BBIMTOJTHEHUN N3MEPEHHI COOMpaTh
AKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYMCISATH 3HAYEHHUE HCKOMOU
BEJINYMHBI

1.13

coOmonaTh TpaBWiIa TEXHWKH  O€30MacHOCTH Tpu  pabore
¢ 1abopaTOpPHBIM 000PYI0BAHHEM

1.14

YKa3bIBaTh MPUHIIUIIBI ACUCTBUS TPUOOPOB U TEXHUYECKUX YCTPOMCTB,
XapaKTepu30BaTh MPUHIUIBI JEUCTBUS HW3YYEHHBIX MIPUOOPOB
U TEXHMYECKUX YCTPOWCTB C MOMOIIBIO MX ONUCAHUS, UCHOJb3YS
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3HAHUSI O CBOWCTBaX (DM3MYECKHX SABJICHUA U HEOOXOAUMBIE
(u3nUecKue 3aKOHbl U1 3aKOHOMEPHOCTH

1.15

NPUBOIUTh TPUMEPHl (HAXOMUTh WHQPOPMAIUIO O TMpUMEpax)
MPAKTUYECKOTO UCTTOIB30BAHUS (DU3MICCKUX 3HAHUH B TIOBCEIHEBHOM
YKU3HU JIJ1s1 o0ecrieueHus: 0€30MacHOCTH MpU 0OpallleHuH ¢ mpudopamMu
U TEXHUYECKUMH  YCTPOWCTBAMH,  COXPAaHCHHS  370POBBS
U COOJNIONIEHUST HOPM SKOJOTUYECKOTO TMOBEJEHUS B OKPY’KaIOIIeh
cpene

1.16

OCYIIECTBJIATh OTOOP MCTOYHHUKOB WH(popMaruu B cetn MHTepHeT
B COOTBETCTBHHM C 33/JIaHHBIM TOMCKOBBIM 3al[POCOM, HAa OCHOBE
UMCIOIINUXCS 3HAHWK M IyTEM CPaBHEHUS Pa3IUYHBIX HCTOYHUKOB
BBICNIATh MHGOPMAIMIO, KOTOpas SBISACTCS IPOTUBOPEUYHBOM
WU MOXKET OBITh HEJIOCTOBEPHOM

1.17

UCIIOJB30BaTh TPU  BBIMOJHEHMH Y4YEOHBIX 3aJlaHUM  Hay4dHO-
MOMYJIIPHYIO JIUTEpaTypy (PU3UYECKOTO COAep KaHUsl, CIPaBOYHBIC
Marepuainbl, pecypcbhl cetu HHTepHeT, BlaaeTh IpUEeMaMHU
KOHCIIEKTHPOBAHUS TEKCTA, MpeoOpa3oBanus HHGOPMAIIMKA U3 OJTHON
3HAKOBOW CUCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KPATKUE MMCbMEHHBIE U YCTHBIE COOOIIEHMUS
Ha OCHOBE 2 — 3 UCTOYHUKOB UH(pOpMALINU (GU3UIECKOTO COACPIKAHMUS,
B TOM 4YHCJI€ TTyOJUYHO JAeNiaTh KpaTKUe COOOIIEHUSI O pe3yibTarax
MPOCKTOB WM YyYE€OHBIX HCCIECIOBAHUM, IPU HSTOM TIPAMOTHO
UCIIOJIb30BaTh M3YYCHHBIA TOHSATUHHBIN ammapat Kypca (QHU3UKH,
COIPOBOK/IATh BBICTYILICHUE MTPE3CHTAIIUECH

1.19

MPU BHITIOJIHEHUU YYEOHBIX MTPOCKTOB U UCCIEAOBAHUMN pacipeneisiTh
00513aHHOCTH B TPYIIIE€ B COOTBETCTBUU C MOCTABJICHHBIMU 3aJa4aMH,
CIEIWTHh 32 BBINOJHEHUEM IUIAHA JCHUCTBUMU, aJC€KBATHO OLICHUBATh
COOCTBEHHBIM BKJIaJ B JEITEIBHOCTh TPYMIbI, BHICTPAUBAThH
KOMMYHUKATHBHOE B3aUMOJICUCTBHUE, YUUTHIBAsI MHEHUE OKPYKAFOIINX

HpOBepHeMble AJIEMEHTBI COACP/KAaHUA

Kox Kox [IpoBepsieMbie 2IIEMEHTHI COACPIKAHUS
pasnena DJIEMEHTA
1 O®U3UKA U EE POJIb B ITO3HAHWHU OKPYXAIIIEI'O MI1PA

1.1 dusuka — Hayka O nOpupone. SBIeHHS TNPUPOJIBIL.
dusznyeckue  SABJICHUSA:  MEXaHWYeCKue,  TEIUIOBBIE,
AIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBbBIC
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1.2 ®dusznyeckue BeJMYUHBL. M3Mepenne pusnueckux BeIMUYUH.
®uznueckne  npubopel.  IlorpemHOCTh  M3MEpEHUH.
MexnyHapoiHasi cucTeMa €INHULL

1.3 EcTecTBeHHO-HayuUHbII METOJ TMO3HaHUsA: HaONIOACHHE,
IIOCTAHOBKA HAY4YHOI'0 BOIPOCA, BBIABUKEHHUE THIIOTES,
HKCIIEPUMEHT MO  MPOBEpPKE  THUIOTE3, OOBsSCHEHHUE
Ha0J10/1aeMOT0 SIBICHUS

1.4 Onucanne GU3NMUECKUX ABICHUHN C TOMOIIBIO MOJIEeH

1.5 [TpakTuyeckue pabOThI:

N3mepenne paccTosHAN.

N3mepenue o0beMa JKUIKOCTH U TBEPIOTO Tea.
Onpenenenue pa3MepOB MaJbIX TE.

M3mepenne Temneparypbl IpPU IOMOLIM  KUAKOCTHOTO
TEPMOMETPA U JaTUMKA TEMIEPATYPHI

ITEPBOHAYAJIBHBIE CBEJJEHNA O CTPOEHMU BEILIECTBA

2.1 CtpoeHue BelecTBa: aTOMbl U MOJEKYJIBI, UX Pa3MEpBL.
OnbIThI, I0Ka3bIBAIOIIUE JUCKPETHOE CTPOCHUE BEIIECTBA

2.2 JIBrokeHune yacTull BemiecTBa. CBsI3b CKOPOCTH JABUXKCHUS
4acTull ¢ TemriepaTypoid. bpoyHoBckoe nBuxenue, nuddysus

23 B3aunmoneiicrBue YacCTHUIL BEILIECTBA! MIPUTSKEHUE
U OTTAJIKUBAHUE

24 ArperaTHble COCTOSIHUS ~ BEIIECTBA: CTPOEHHE Ta30B,
JKUJKOCTEH M TBEpAbIX  (KPUCTAUIMYECKUX)  TelL
B3auMocBs3p MeXy CBOMCTBaMH BELIECTB B Pa3HBIX
arperaTHbpIX COCTOSIHUSX W WX aTOMHO-MOJICKYJISIPHBIM
CTPOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOBI

2.6 [IpakTuyeckue pabOTHI:

Onenka JaMeTpa aroma METOJIOM 050 (0):
(c ucnonp3zoBanueM ororpaduii).

OnbITH 10 HAOTIOIEHUIO TETIOBOTO PACITUPEHUS Ta30B.
OnbITHl IO OOHAPYKEHHUIO MEHCTBUS CHJ MOJICKYJISIPHOTO
MIPUTSKEHUS

JIBYDKEHWE U B3AUMOJIEMCTBUE TEJI

3.1

MexaHndeckoe IBUKEHHE. PaBHOMEPHOE U HEPABHOMEPHOE
JBUKEHUE
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3.2 Ckopoctb. CpenHsii CKOpPOCTb HpU  HEPAaBHOMEPHOM
JIBU)KEHUU. Pacuer myTu U BpEMEHU IBUKEHUS

33 SBnenunie mHepuuu. 3akoH uMHepuuu. B3aumoneiicTBue Ten
KaK MpPUYMHA W3MEHEHUS CKOPOCTH JABWXEHHUs Teil. Macca
KaK Mepa MHEPTHOCTH TeJla

34 IlnotHOCTh BemiecTBa. CBA3b INIOTHOCTH C KOJIMYECTBOM
MOJIEKYJI B €IuHUIIe 00beMa BEILeCTBA

3.5 Cuita kak XapakTepuCTUKa B3aUMOICUCTBUS TEN

3.6 Cuwra ympyroctu u  3akoH ['yka. H3mepeHue CHIIbI
C TIOMOLIBIO TMHAMOMETpPA

3.7 SBnenue Tarotenuss u cwia Tsbkectd. Cuna  TShKECTH
Ha JApyrux mia”erax. Bec tena. HeBecomocthb

3.8 Cuina Tpenus. TpeHue CKOIbXKEHUS U TPEHUE MOKos1. TpeHue
B [IPUPO/JIC U TEXHUKE

3.9 CnoxxeHne CuJ, HampaBlICHHBIX IO OJHOM MpPSMOM.
PaBHOneliCcTBYOIIAs CUIT

3.10 [IpaxTrueckue pabOThHI
Ornpenenenrue CKOPOCTU PAaBHOMEPHOTO ABMKEHHUS (LIapuKa
B JKMJIKOCTH, MOJENHU 3JEKTPUYECKOTO aBTOMOOWJIS U TaK
nanee).
OnpeneneHue CpelHEN CKOPOCTH CKOJIBKEHHUSI Opycka
WJIN [IAPUKA [10 HAKJIOHHOU IUIOCKOCTH.
Ornpenenenue MIOTHOCTUA TBEPAOrO TeNa.
OnbIThI, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTH PACTSIKEHUS
(medhopmaniun) mpy>KUHBI OT TPUITOKEHHON CHITBL.
OnbIThI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTH CHUJIbI TPEHUS
CKOJIBKEHHSI OT Beca Tejla U XapakTepa CONPHUKACAIOIIUXCS
MOBEPXHOCTEN

3.11 ®duznueckre SBICHUS B MPUPOJE: TMPUMEPHI JABUKECHUS
C Pa3IMYHBIMU CKOPOCTSIMHU B KUBOW W HEXKUBOW MPHUPOJE,
JEUCTBUE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE

3.12 Texnuueckue ycTponcTBa: AMHAMOMETP, MOAMIUITHUKA

JABJIEHUE TBEPABIX TEJL, XUJKOCTEU U T A30B
4.1 Hasnenue  tBepmoro  Tema.  CrocoObl  yMEHBIICHHUS

N YBCIIMYUCHUS OABJICHUA
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4.2

JlaBneHue raza. 3aBUCHMOCTh JIaBJICHUS ra3a OT 00beMa,
TeMrepaTypbl

4.3

Hepez[aqa JaBJICHUA  TBCPAbBIMH  TCIIAMH, JKHAKOCTAMU
u razamu. 3akoH Ilackains. [ITneBMaTHUeCKHE MaIlIMHbI

4.4

3aBUCUMOCTh  JAaBJICHUSA  KUAKOCTA  OT  TIIyOWHBIL.
['uapocratnueckuii mapagokc. CooOmarouiuecss COCy/bl.
['uapaBnuyeckre MeXaHU3Mbl

4.5

Atmocdepa 3emnun u armocdepHoe nabieHue. [IpuyuHbI
CYIIECTBOBAHHUS BO3AyIIHOW 00o0mouku 3emin. OnbIT
Toppuuemu. 3aBUCUMOCTH  aTMOC(EpPHOrO0  JaBJICHUS
OT BBICOTBHI HaJl yPOBHEM MOPsI

4.6

N3smepenune aTMOC(epHOro JTABJICHUSI. [Tpubopst
JUTSI ©I3BMEPEHUST aTMOC(EPHOTO JIABIICHUS

4.7

JlecTBUE KUAKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TEJIO.
BriTankuBaromias (apxumeioBa) cuia. 3aKoH Apxumeaa

4.8

IInmaBanue Ten. Bo3ayxornaBanue

4.9

[IpakTuueckue paboTHI:

HccnenoBanne 3aBUCMMOCTH Beca Tejla B BoJE OT oObeMma
IIOrPY>KEHHOU B )KUJAKOCTb YaCTH TeJIA.

Onpenenenre  BBITAJKUBAIOMIEM  CHIBL, JIEMCTBYIOIIEH
Ha TEJI0, OTPYKEHHOE B KUIKOCTb.

IIpoBepka  HE3aBUCHUMOCTH  BBITAJIKUBAIOIIEA  CHIJIBI,
JNEUCTBYIOLIEH HA TEJIO B )KUIAKOCTHU, OT MacChl TEJIA.
OnbIThI, AEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAJIKABAIOIIEH
CWJIBI, JEHUCTBYIONEH Ha TEIO B JKUIKOCTH, OT O0BbeMa
IIOI'PY’KEHHOM B JKUJIKOCTh YacTH Te€jla U OT IUIOTHOCTH
AKUJTKOCTH.

KoHcTpynpoBaHue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJKH
Y OIPEACIICHUE €€ TPY30IIOABEMHOCTH

4.10

duznyeckue SBICHUS B npupoac: BIMAHUC aTMOC(I)CpHOFO
JaBJICHUA Ha YKMBOU OpraHui3Mm, IJIaBaHUC pBI6

4.11

TexHuyeckue  ycTpOMCTBA:  COOOLIAIOLIMECS  COCY.BI,
YCTPOMCTBO  BOJOMNPOBOJA,  THAPABIMYECKUHA  TIpecc,
MaHOMeETp, OapoMeTp, BBICOTOMEpP, MOPIIHEBOM HAcCOC,
apeoMerp

PABOTA, MOILIHOCTDb, SHEPI A

5.1

MexaHnuueckas pabota
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5.2 Mexannueckas MOITHOCTh

53 [IpocThie MEXaHU3MBI: pblyar, 0J0K, HAKJIOHHAS MJIOCKOCTh.
IIpaBuiio paBHOBECHS pblyara

5.4 [IpumeHeHue mpaBuiia paBHOBECHS pblyara K OJI0Ky

5.5 «3onotoe mpaBusio» MexaHuku. KosadduiueHt monezHoro
JehCcTBUA MeXaHu3MoB. [IpocTeie MexXaHW3MBI B OBITY
U TEXHUKE

5.6 IToTreHuanbpHas SHEPTUHU TeJIa, TOJHATOrO HaJl 3eMIIeH

5.7 Kunernueckas sneprus

5.8 [lonHas MexaHW4YecKass »HHEPrus. 3aKOH  U3MEHEHHS
U COXpAaHEHUS MEXaHUYECKON IHEPTUU

59 [IpakTuueckue paboOTHI:
Omnpenenenre padOTHI CUJIBI TPEHHUS MPH PABHOMEPHOM
JIBUKEHHUU TeJja M0 TOPU30HTAIbHON TOBEPXHOCTH.
HccnenoBanue ycioBUil paBHOBECHS pblyara.
N3mepenune KIIJ[ HaKJIIOHHOW MIIOCKOCTH.
N3ydeHne 3ak0Ha COXpaHEHUSI MEXaHUYECKOW SHEPTrUn

5.10 @u3nuecKue ABICHUS B IPUPOJE: PbIUATU B TEJIE YEIIOBEKA

5.11 Texnuueckue YCTPOMCTBA: pplyar, ITOJIBMKHBIN

u H€HO}IBI/I)KHBII71 6.HOKI/I, HAKJIOHHAas IINIOCKOCTb, IMPOCTBIC

MEXaHU3MBbI B OBITY
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8 KUIACC
IIpoBepsiemble nMpeAMeTHbIE pe3yJIbTaThl OCBOCHHMSI OCHOBHOI 00pa30oBaTe/IbHOI
MPOrpamMMmblI
Kon IIpoBepsiemMble IPEAMETHBIE PE3YIBTATHI OCBOCHUS OCHOBHOM
IIPOBEPSIEMOTO o0pa3oBaTebHOM IPOrpaMMbl OCHOBHOT'O OOIIET0 00pa30BaHUs
pe3yJibTaTta
1.1 UCITOJIB30BATh MOHATHUS
1.2 pa3nyarh SBJIECHUSA [0 OINMCAaHUIO HMX XapaKTepHBIX CBOWCTB
U Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOLIUX JaHHOE (UINYECKOE
SIBJICHUE
1.3 pacro3HaBaTh IPOSIBIIEHUE M3YUYEHHBIX (PU3UUYECKUX  SIBJICHUN
B OKpY’KarolleM MHUpPE, B TOM uucie (U3NUYECKUE ABJICHUS B IPUPO/IE,
IIPU 3TOM NEPEBOJAUTDH MPAKTUUECKYIO 3a/1ayy B Y4eOHYIO, BBIIEIATD
CYIIIECTBEHHbIC CBOMCTBA (TpU3HAKK) (PU3NUECKUX SIBIICHUN
1.4 OMKUCHIBaTh M3YYCHHBbIC CBOWCTBA TeJl U (PU3UYECKHE SIBJICHHUS,
UCIIONB3Ys] (PU3MYECKHE BEJIUYMHBI, TP OMHCAHUM TPABUIBLHO
TpakTOBaThb  (PU3MYECKUH  CMBICH  HUCHOJB3YEMBIX  BEJIUYMH,
0003HaY€HUS U €AMHUIIBI (PU3NYECKUX BETUYMH, HAXOAUTH (POPMYJIbL,
CBSI3BIBAIOLIME JIaHHYK0 (U3WYECKYIO BEJIUYMHY C JPYTHUMHU
BEJIMYMHAMHU, CTPOUTH TIpaUKM  HM3YYEHHBIX  3aBUCUMOCTEHN
(bU3UYSCKUX BEITMYUH
1.5 XapaKTEepU30BaTh CBOMCTBA Tel, (DU3UYECKUE SIBIICHUS U IPOLIECCHI,
UCIIOJIb3Ysl W3YYEHHBIE 3aKOHBbl, IPH OSTOM JaBaTh CIIOBECHYIO
GOpMyIMpPOBKY 3aKOHa W 3alUChIBaTh €ro  MaTeMaTHYecKoe
BBIPAKECHHE
1.6 OOBACHATH (PU3UYECKHE MPOIECChl M CBOMCTBAa TeN, B TOM YHCIE
U B KOHTEKCTE€ CUTYallM NPAKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITh [IPUYMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE
3 1-2 jormyeckux maroB ¢ MOMOINIbIO 1—2 M3y4YEHHBIX CBOWMCTBA
bu3ndecKux SBICHUM, PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTHU
1.7 peliath pacyeTHbIC 3aja4d B 2 — 3 JIEMCTBUS, MCIIOJB3YS 3aKOHBI

U (opMyJibl, CBSI3BIBAIOIIME (PU3UYECKHE BEIMYHUHBI: HAa OCHOBE
aHaJlu3a yCJIOBHUs 3aJaud 3allMChIBATh KPAaTKOE YCIIOBHUE, BBIABIIITH
HEJOCTATOK JIaHHBIX JUIsl pEeUIeHUsl 3aJlayd, BBIOMpATh 3aKOHbI
U (QopMyJbl, HEOOXOAMMBIE UJISI €€ PEeUIeHHs, MPOBOAUTH PACUETHI
U CpaBHUBATH IOJYYEHHOE 3HaYeHUE (HU3MYECKON BEIMYUHBI
C U3BECTHBIMU JaHHBIMHU
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1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEHIUTh MPU TOMOIIIH
(bU3UYECKUX METOJIOB, UCTIOJIb3YSl ONUCAHUE UCCIICI0BAHUS, BBIICIISTh
IIPOBEPSIEMOE TPEIIIOI0KEHNE, OLUECHUBATH IPABUIIBHOCTD IOPSIIKA
IIPOBE/ICHUS UCCIIEI0OBAHUS, 1E€JIaTh BBIBOIbI

1.9

OPOBOAMTH  ONBITBI MO HAONIOAEHUIO  (PU3MYECKUX  SIBICHUIM
WM  (PU3NYECKUX CBOMCTB Tel: (OPMYIHPOBATH IPOBEPSEMBIE
OPENIONIOKEeHNs, CcOOMpaTh  YCTAaHOBKY M3  MPEAJIOKEHHOTO
000pyA0BaHUs, ONUCHIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBObI

1.10

BBIMIOJIHATh MPSIMBbIE HM3MEPECHUsS] C MCIOJb30BAHUEM aHAJIOTOBBIX
npuOOPOB U JATYMKOB (PU3NUECKUX BEIIMUUH, CPABHUBATH PE3YyJIbTAThI
M3MEPEHUH ¢ YUETOM 3aJJaHHON a0COFOTHOM MTOTPEIIHOCTH

1.11

IPOBOJUTh  HCCJIENOBAHME 3aBUCHMOCTHM  OJHOM  (DU3HYECKOU
BEJIMYMHBI OT JPYyroM C MCIOJIB30BAHUEM IIPSAMBIX WM3MEPEHMM:
IUIAaHUPOBATh HCCIEJOBAaHUE, COOMpAaTh YCTAHOBKY W BBIIOJHSTH
U3MEpEHMs, CIeays NOpeUIOKEHHOMY  IUIaHy, (DUKCHpOBATh
pe3ysbTaThl MOJYYEHHON 3aBUCHMOCTU B BHJI€ TaOJIUIl U T'padUKOB,
JIeJ1aTh BBIBOJIBI I10 PE3yJIbTaTaM UCCIICA0BAHUS

1.12

NPOBOAUTH  KOCBEHHBIE  M3MEpEeHUsT  (DU3NYECKUX  BEIUYMH:
MJIAHUPOBATH U3MEPEHUS, COOMPATh IKCIIEPUMEHTAIbHYIO YCTaHOBKY,
cienyss TPEIJI0KEHHOW HWHCTPYKUMH, M BBIUMCIATH 3HAYEHUE
BEJINYMHBI

1.13

cOONIOMaTh  TpaBuWja TEXHUKH  O€30MacHOCTH mpu  paboTe
C J1abOpaTOPHBIM 000PYIOBAHUEM

1.14

XapaKTEpU30BaTh MPUHUUIIBI JEUCTBUS HW3YYEHHBIX IMPUOOPOB
U TEXHUYECKHX YCTPOWCTB C ONOPOM HAa HMX OIMCAHUS, MCIOJb3Ys
3HAHMS O CBOMCTBaXx (PU3MYECKUX SIBIEHUH UM HEOOXOIUMBIE
(u3nUecKue 3aKOHOMEPHOCTU

1.15

pacIio3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIIBbHbBIC
npuOOpHI 10 CXEMaM M CXEMaTUYHBIM PUCYHKAaM, COCTaBIISATh CXEMBI
DNEKTPUUYECKUX LENed C TMOCIEI0BATEIbHBIM W MAPAIIIEIbHBIM
COECIMHEHUEM DJIEMEHTOB, pa3jnyas yCJIOBHbIE O00O3HAYCHUS
DJIIEMEHTOB JJIEKTPUYECKUX LENEn

1.16

OPUBOJAUTH TPHUMEPHl (HAXOAUTh WHPOPMAIMIO O MpUMEpax)
MPAKTUYECKOTO UCTTOIB30BAHUS (DU3MIECCKUX 3HAHUH B TIOBCEIHEBHOM
YKU3HHU )1 o0ecrieueHust 0€30MacHOCTH MpU 00pallieHuu ¢ mpudopamu
U TEXHUYCCKUMU  YCTPOWCTBAMH,  COXPAHCHHS  3JI0POBBSI
U COOJNIONIEHUST HOPM DKOJOTUYECKOTO TOBEJCHUS B OKPY’KAIOIICH
cpene
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1.17

OCYIIECTBIISATh MOUCK HHPOpMAK GU3HIECKOTO COJICPKAHUS B CETH
NHTepHeT, HAa OCHOBE HMMEIOLIUXCS 3HAHWM U TyTEM CpPaBHEHUS
JOTIOTHUTEIBHBIX HCTOYHUKOB BBIACIATH WHOOPMAIUIO, KOTOpas
SIBJISIETCS POTUBOPEUMNBON I MOXKET OBITh HEJOCTOBEPHOM

1.18

UCIIOJIb30BaTh IPU BBINOJIHEHMH YUYEOHBIX 3aJaHUl  HAy4yHO-
NOMYJIIPHYIO JIUTEPaTypy (PU3MYECKOTrO COAEp>KAHMSI, CIPABOYHbBIE
MaTepuaibl, pecypcsl cetu HHTepHer; BiaxeTh IpUeMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(PpOpMALIMK U3 OJHON
3HaKOBOM CUCTEMBI B IPYTyIO

1.19

co3aaBaTh COOCTBEHHBIC MUCHMEHHBIC U KPATKHE YCTHBIE COOOIICHMUS,
0000mass uHGOPMAIIUIO W3 HECKOJbKHX HCTOYHHUKOB (DH3NUECKOTO
COJICp’KaHMsl, B TOM 4YHCIE MNyOJUYHO MPEIACTaBISTh PE3yJIbTaThl
MPOCKTHOM WJIA HCCJEIOBATEIILCKON AEATEIbHOCTH, IPH 3TOM
IPaMOTHO MCIIOJb30BATh W3YYECHHBIM MOHATUMHBIN ammapar Kypca
(U3UKH, COPOBOXKIATh BRICTYILJICHHE ITPE3CHTAIICH

1.20

MPU BBINOJHEHUN YYEOHBIX MPOCKTOB M HCCIEAOBAHUN (PU3HMUYECKUX
MIPOIIECCOB pacHpeesaTh OO0S3aHHOCTH B TPYIIIE B COOTBETCTBUU
C TMOCTaBJICHHBIMU 3aJlayaMH, CJICAUTH 3a BBINOJHCHUEM ILJIaHA
NEeWCTBUN M KOPPEKTUPOBATh €T0, aJICKBATHO OLICHUBATH COOCTBEHHBIM
BKJIQJT B JEATEIBHOCTHh TPYMIIbl, BBICTPAMBaTh KOMMYHHKATHBHOE
B3aMMO/ICHCTBHUE, TIPOSIBIISAS TOTOBHOCTH pa3peniaTh KOH(PIUKTHI

IIpoBepsieMble 3J1eMEHTHI COAEPKAHUS

Kon Kon [IpoBepsiembie 3JIEMEHTBI COACPKAHMS
pasgena | D3JIeMEHTa
6 TEITJIOBBIE SABJIEHUA
6.1 OCHOBHBI€ MTOJ0KEHUSI MOJIEKYJISIPHO-KMHETUYECKON TeOpun

CTpOCHHUA BCUICCTBA. Macca u pasMEpbl MOJICKYIJI. OHI)ITBI,
MOATBCPKAAOIIMC OCHOBHBIC IIOJIOKCHHA MOJICKYJISIPHO-
KHHETUYECKOMN TCOpHUHN

6.2 Mogenu TBEpAOro, *KUJIKOTO U Tra3000pa3HOro COCTOSHUMN
BemiecTBa. Kpucrammnueckue u amopHbie Tena

6.3 OOBsICHEHHE CBOMCTB Ta30B, KUIAKOCTEH W TBEPABIX TEI
Ha OCHOBE ITOJIOKEHUH MOJICKYJISIPHO-KMHETHYECKON TEOpHUH

6.4 CmaunBaHN€ U KalWJUISIPHbBIC SIBJICHUS

6.5 TennoBoe paclIMpeHne U CxKaTHe
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6.6 Temneparypa. CBsizb  Temmeparypbl CO  CKOPOCTBIO
TETJIOBOT'O IBUKEHUSI YACTHII

6.7 Buytpennsis sHeprusi. CriocoObl U3MEHEHHS BHYTPEHHEM
SHEPruu: TerIonepeaaya U COBepuIeHUE padoTh

6.8 Bunpl Teruionepenaud: TEIUIONPOBOIHOCTh, KOHBEKIIHS,
U3ITy4YEeHUE

6.9 KonnuecTBo TeIIoThL. Y aenbHas TEMI0EMKOCTH BEIIECTBA

6.10 TemmooOMeH W TemioBoe  paBHOBECHE.  YPaBHEHHE

TEIJI0BOro Oajlanca

6.11 [limaBnenne M OTBepAEBaHUE KPUCTAJUIMYECKUX BELIECTB.
VY nenbHas TemioTa MmiaBJIeHUs

6.12 [Tapoo6pa3oBanue u koujeHcanus. Mcmapenue. Kunenue.
VnaenbHas  Temjgora  mapooOpa3oBaHUS.  3aBUCHUMOCTH
TEeMITepaTypbl KATICHUS OT aTMOC(PEPHOTO JaBICHUS

6.13 BiaxxHOoCTh BO31yXa

6.14 DHeprus TOIJIMBA. Y eibHas TEIIOTa CTOPaHUs

6.15 [Ipuntuner pabots TermoBeix asurareneit K11/ remioBoro
neurarens. TernoBble IBUTATENIM W 3allUTa OKPYKaroUIeh
Cpenbl

6.16 3aKOH COXpPAaHEHMUS W IPEBPALICHUS DHEPTUH B TEIJIOBBIX
nporeccax

6.17 [TpakTuyeckue pabOThI:

OnbIThl IO OOHAPYKEHUIO EUCTBUSI CHUJI MOJIEKYJISIPHOTO
MIPUTSIKEHUSL.

OnbITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBApPEHHOW COJIHU
UJIM caxapa.

OnbITEl MO0 HAONIOJEHUIO TEIJIOBOTO PACUIMPEHUS T'a3oB,
KUJKOCTEN U TBEPABIX TEIN.

OrnpeneneHue JaBieHUs BO3yXa B OaJJTIOHE HITTPUILA.
OneITbl, JIEMOHCTPUPYIOIIUE  3aBUCUMOCTh  JABJICHHS
BO3/IyXa OT €ro 00beMa U HarpeBaHUs WA OXJIAKICHHUS.
IIpoBepka THUIIOTE3bl JIMHEWHOW 3aBUCUMOCTH  JIJIMHBI
CTOJIOMKA O KMJKOCTM B  TEPMOMETPUUYECKOW  TpyOKe
OT TeMIIepaTyphl.

HaGnronenne wu3MeHeHHsT BHYTPEHHEW SHEpruu Tela
B pe3yJibTaTe TeIionepeadyu U paboThl BHEIIIHUX CHIL.
WccnenoBanne sBICHUS TEMJI0OOMEHA TPH CMENIMBAHUU
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XOJIOAHOW U TOPSIYEN BOJIBL.

OnpeneneHrue KOJAYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOH
MIPH TEIJIO0OMEHE C HarpeThIM METANTNYSCKUM ITUJIMHIPOM.
OnpeneneHue  ynelbHOM  TEIUIOEMKOCTH  BEILIECTBA.
HccnenoBanne mpouecca UCIapeHUsL.

Onpenenenrne OTHOCUTEIBLHOM BIAQKHOCTH BO3/1yXa.
Onpenenenue yAeabHON TEMIOTHI IUIABJICHUS JIbJ1a

6.18 @u3nyeckue SABICHHS B  IPUPOAE:  IMOBEPXHOCTHOE
HATSDKEHUE U KaWLISIPHBIE SIBICHUS B IPUPOE, KPUCTAILIbI
B npupone, uzinydeHue CoslHLA, 3aMep3aHHE BOJOEMOB,
Mopckue 0pu3bl; 00pa3zoBaHKe pOCHl, TyMaHa, WHes, CHera

6.19 TexHuyeckue  ycTpomcTBa: KaWUBIPpbl,  IPUMEPHI

UCIIOJIb30BaHUsI KPUCTAJUIOB, >KUJAKOCTHBIA TEPMOMETP,
JaTYUK TeMIepaTypbl, TEPMOC, CUCTEMA OTOILJIEHUSI JJOMOB,
TUTPOMETPBI, TICUXPOMETpP, TapoBas TypOWHA, JABUTATElb
BHYTPEHHETO CTrOpaHUs

SJIEKTPMYECKHUE 1 MATHUTHBIE ABJIEHUA

7.1 DnekTpu3anus Teil. J[Ba poJa 3JIEKTPUYECKHUX 3apsAA0B

7.2 B3aumoneiictBue  3apsikeHHbIX Ten.  3akoH  Kynona
(3aBUCHMOCTb CHJIBI B3aUMOJIECUCTBUSl 3apSKEHHBIX Tell
OT BEJIMYUHBI 3aPsII0B U PACCTOSHUS MEXK]TY TeJIaMHU)

7.3 OnekTpuyeckoe moJie. HanmpsieHHOCTb 3JIEKTPUYECKOTrO
nosig. [lpuHIUN Cyneprno3uiuu SJIEKTPUYECKUX TOJIeH
(Ha Ka4eCTBEHHOM YPOBHE)

7.4 Hocutenn  siexkTpuyeckux  3apsioB.  DJIE€MEHTapHBIH
anexktpuueckuit 3apsia. Ctpoenue aroma. [IpoBogHuKH
U JIUDJIEKTPUKHU

7.5 3aKOH COXpaHEHHUS IIEKTPUUECKOTO 3apsiia

7.6 DNEeKTpUYECKUN TOK. Ycnosus CYILLIECTBOBAHHUSI
AIEKTPUUECKOr0 TOKa. ICTOYHMKN MOCTOSTHHOTO TOKa

7.7 JIeHcTBUS DJIEKTPUYECKOTO TOKA (TEMIOBOE, XUMUUECKOE,
MarHuTHOE). DIEKTPUUYECKHUI TOK B KUJKOCTAX U razax

7.8 Onextpuyeckags nenb. Cwia  Toka.  DNEKTPUYECKOE
HaNpsHKEHUE

7.9 ComnpoTuBiieHHEe TPOBOJHHMKA. Y IETbHOE COIMNPOTUBIICHUE

BCIICCTBA
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7.10 3akon Oma JiJ1s1 y4acTKa Henu

7.11 ITocnenoBarensHOE 51 rapasuiesIbHOE COEIMHEHNE
MIPOBOJTHUKOB

7.12 PaboTa 1 MOLTHOCTH 3NIEKTPUUECKOTO TOKA. 3aKOH JKoys-
Jlenma

7.13 ONeKTpuuecKkue Iemd U TOTPEOUTENH  SIEKTPUUECKOM
sHepruu B ObITy. KopoTkoe 3ambIkaHue

7.14 [TocrosiHHBIE MarHuThl. B3auMOAEHCTBHE  ITOCTOSTHHBIX
MarHuTOB

7.15 MarnutHoe nosje. MarautHoe noJie 3eMJIu U €ro 3HaueHue
IUTS1 )KU3HU Ha 3emuie

7.16 OnbIT Opcrena. MarHuTHOE MOJe 3JIEKTPUYECKOTO TOKA.
[IpumeHeHue PEKTPOMAarHUTOB B TEXHUKE

7.17 JleicTBHE MAarHUTHOTO MOJISI Ha IPOBOJAHUK C TOKOM.
DOneKkTpoABUTaTeNb IOCTOSSHHOrO ToOKa. Mcronbs3oBaHue
AJIEKTPOIBUTATEIICH B TEXHUYECKUX YCTPOMCTBAX
1 Ha TPaHCIOPTE

7.18 OnbiTel Papazess. SBieHHE NEKTPOMArHUTHONM MHIYKLUU.
[IpaBuio Jlenna

7.19 Onextporeneparop. CrnocoObl MONyYEeHHS] DIIEKTPUUYECKOMN
SHEPrUH. IIEKTPOCTAHIINA HA BO30OHOBIISIEMBIX HCTOYHHUKAX
SHEPrun

7.20 [IpakTudeckue pabOTHI:

OnbIThl 110 HAOMIOACHUIO JJICKTPU3ALMU TEl WHIYKIHEH
Y MIPU CONPUKOCHOBEHHH.

HccnenoBanue JICUCTBUS AJIEKTPUYECKOTO OJIs
Ha MPOBOJHUKU U JUAJICKTPUKHU.

CbOopka u mpoBepka pPaOOTBI  DJIEKTPUUYECKON 1N
MMOCTOSIHHOTO TOKA.

N3mepenune u peryampoBaHue CHJIbI TOKA.

N3mMmepenure 1 peryimpoBaHue HAPSKEHHUS.

HccnegoBanne 3aBUCHMOCTH CHUJIbI TOKA, MAYIIETO 4YEpeE3
pPE3UCTOpP, OT COMPOTHBIICHUS PE3UCTOpA W HAMPKCHUS
Ha pe3UCTOpeE.

OnbIThL, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTh JJICKTPHUUYECKOTO
CONPOTUBJIEHUS MPOBOJAHUKA OT €ro JJIMHBI, IUIOMIagu
MONEPEYHOr0 CEYEHHS U MaTepuala.
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ITIpoBepka IpaBuiIa CII0KEHHUS HaIpsKCHU N
IIPHU ITOCIEA0BATENBHOM COEAUHEHNH JIBYX PE3UCTOPOB.
IIpoBepka mpaBuiia Il CWIBI TOKA IPHU IapauieIbHOM
COEIMHEHNH PE3UCTOPOB.

Omnpenenenre padoThI ANEKTPUUECKOTO TOKA, UAYIIETO Yepes3
pe3nucTop.

Onpenenenne MOIIIHOCTH DIIEKTPUYECKOTO TOKa,
BBIICIISIEMOM HA PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYILIETO YEPE3
JAMIIOYKY, OT HallpSIKEHUS Ha HEM.

Onpenenenune KIIJ[ HarpeBarers.

HccnenoBanre MarHUTHOTO B3aMMOJIEHCTBHUS MOCTOSTHHBIX
MarHuTOB.

N3ydeHre MarHuTHOTO TOJISl TOCTOSIHHBIX MAarHUTOB MPU UX
O0OBEIMHEHUH U Pa3/ICIICHUN.

Hccnenosanne JIEUCTBUSA AJIEKTPUUECKOTO TOKa
HAa MarHUTHYIO CTPEJIKY.
OTBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTH CUJIBI

B3aMMOJICUCTBUS KaTyIIKNA C TOKOM U MarHuTa OT CHJIBI TOKa
Y HaIlpaBJICHUS TOKA B KaTyIIIKE.

WN3ydyenne nAEHCTBUS MATHUTHOTO IIOJS Ha IPOBOJHUK
C TOKOM.

KoHncTpynpoBanue u n3yuenue paboThl 3J1IEKTPOIBUTATEIS.
N3mepenne KII/] anexrpoaBuraTenbHON yCTAaHOBKH.

OnpITBl MO HCCIECAOBAaHUIO SIBJIEHUS 3JIEKTPOMArHUTHOU
UHIYKIUU: UCCJIEI0BAaHNE U3MEHECHMU 3HA4YCHHUS
Y HaIlpaBJICHUS WHIYKIIMOHHOT'O TOKA

7.21 Du3nNUECKUE ABJICHUS B NPUPOMAE: DIEKTPUUECKUE SIBIICHUS
B arMocdepe, DIEKTPUYECTBO JKUBBIX  OpPraHU3MOB,
MarHuTHOE 1oJjie 3eMIId, Apeid MOIIOCOB, POIh MArHUTHOTO
MOJIS1 JJ1s1 )KMU3HU Ha 3eMJie, TOJISIPHOE CUSTHUE

7.22 TexHudeckre yCTpPOWMCTBA:  DJIEKTPOCKOI, aMIepMETp,
BOJIbTMETpP, PEOCTaT, CUETYUK OHIEKTPUUYECKON SHEPruu,
AIIEKTPOOCBETUTEIHHBIC puoOOPHI, HarpeBaTelIbHbBIE
AIIEKTPOITPUOOPEI (mpuMepsI), ANEKTPUUECKUE
MPEAOXPAHATENN,  DJIEKTPOMArHUT,  DJIEKTPOJABUTATEIb
MOCTOSIHHOT'O TOKAa, TeHEPaTOP MOCTOSTHHOTO TOKa
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9 KITIACC
IIpoBepsiemble nMpeAMeTHbIE pe3yJIbTaThl OCBOCHHMSI OCHOBHOI 00pa30oBaTe/IbHOI
MPOrpamMMmblI
Kon IIpoBepsiemMble IPEAMETHBIE PE3YIBTATHI OCBOCHUS OCHOBHOM
IIPOBEPSIEMOTO o0pa3oBaTebHOM IPOrpaMMbl OCHOBHOT'O OOIIET0 00pa30BaHUs
pe3yJibTaTta
1.1 UCITOJI30BATh U3yUYEHHbIE IOHATHS
1.2 pa3nyaTth SBJICHUSA 10 OINMCAaHUIO HMX XapaKTEpHBIX CBOWCTB
U Ha OCHOBE OINBITOB, JAEMOHCTPUPYIOLIUX JaHHOE (UINYECKOE
SIBJICHUE
1.3 pacrno3HaBaTb IPOSBIEHUE U3YYEHHBIX (DU3MUECKUX  SIBICHUMN
B OKpY’KarolleM MUpPE, B TOM 4Yucie (U3NUECKHUE SBJICHUS B IPUPOJIE,
IPU 3TOM MEPEBOAUTH MPAKTHUUECKYIO 3a/lady B y4eOHYIO, BBIICISTh
CYIIIECTBEHHbIC CBOMCTBA (TpU3HAKK) (PU3NUECKUX SIBIICHUN
1.4 OMKUCHIBaTh M3YYCHHBbIC CBOWCTBA TeJl U (PU3UYECKHE SIBJICHHUS,
UCIIONB3Ys] (PU3MYECKHE BEJIUYMHBI, TP OMHCAHUM TPABUIBLHO
TpakTOBaThb  (PU3MYECKUH  CMBICH  HUCHOJB3YEMBIX  BEJIUYMH,
0003HaY€HUS U €AMHUIIBI (PU3NYECKUX BETUYMH, HAXOAUTH (POPMYJIbL,
CBSI3BIBAIOLIME JIaHHYK0 (U3WYECKYIO BEJIUYMHY C JPYTHUMHU
BEJIMYMHAMHU, CTPOUTH TIpaUKM  HM3YYEHHBIX  3aBUCUMOCTEHN
(bU3UYSCKUX BEITMYUH
1.5 XapaKTEepU30BaTh CBOMCTBA Tel, (DU3UYECKUE SIBIICHUS U IPOLIECCHI,
UCIIOJIb3Ysl W3YYEHHBIE 3aKOHBbl, IPH OSTOM JaBaTh CIIOBECHYIO
GOpMyIMpPOBKY 3aKOHa W 3alUChIBaTh €ro  MaTeMaTHYecKoe
BBIPAKECHHE
1.6 OOBACHATH (PU3UYECKHE MPOIECChl M CBOMCTBAa TeN, B TOM YHCIE
U B KOHTEKCTE€ CUTYallM NPAKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITH [IPUUMHHO-CJIEACTBEHHBIE CBSA3M, CTPOUTh OOBSCHEHUE
u3 2—3 JOTMYECKUX IIAroB ¢ MOMOIIbI0 2—3 M3YUYEHHBIX CBOWMCTBA
(du3nuecKux sIBICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH
1.7 pelmaTth pacueTHble 3aJaud (ONUparollhecss Ha cucremMy w3 2-3

ypaBHEHUH), WCIONB3Yys 3aKOHBI © (POPMYIBI, CBS3BIBAIOIINC
¢uznuecKkne BEIMYMHBI: HAa OCHOBE aHajW3a YCIOBHS 3a7add
3alUChIBaTh ~ KpPaTKOE  YCIIOBWE,  BBIABIATH  HEJOCTAOIIHC
Wi W30BITOYHBIC JaHHBIC, BHIOMPATH 3aKOHBI W (OPMYJIBI,

H€O6XOI[I/IMBI€ A1 pCIICHHA, IIPOBOAUTL PACUYCTLI M OLCHUBATDH
PCATUCTUIHOCTD IMOJIYYCHHOT O 3HAYCHUA (1)H3H‘-I€CKOI\/II BCJIMYNHBI
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1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh TPHU TTOMOIIU
(bU3UYECKUX METOJIOB, UCIIOJIb3YS OMMCAHUE UCCIIEIOBAHUSI, BBIJIEISATh
IIPOBEPSIEMOE TPEAIIOI0KEHNUE, OLEHUBATH IPABUIBHOCTH MOPSAJIKA
IPOBEJICHUS MCCIIEIOBAHUs, JeJaTb BbIBOAbI, WHTEPIPETUPOBATH
pe3ynbTaThl HAOMIOACHUH U OITBITOB

1.9

IPOBOJUTH  OMNBITBI MO HAOMIOAEHUIO (U3MYECKUX  SIBJICHUU
WIH PU3NYECKUX CBOMCTB TEJl: CAMOCTOSATEIBHO COOUPATh YCTAHOBKY
U3 U30BITOYHOIO HabOpa 00OPYIOBAHUS, OMMCHIBATH X0/ ONBITA U €TI0
pe3ynbTathl, GOPMYIUPOBATH BHIBOABI

1.10

MPOBOJIUTh TP HEOOXOAUMOCTH CEPHUI0 TPSMBIX H3MEPCHHU,
ompeJeNsisi CpelHee 3HAueHHWE H3MepsAeMON BeTuduHBI ((OKycCHOE
paccTosiHMEe coOuparoiiei JMH3bl), 000CHOBBIBATH BHIOOp croco0a
U3MepeHust (M3MEPUTEITLHOTO Tprdopa)

1.11

MPOBOAUTL HCCIICIOBAHUE 3aBUCUMOCTEH (PU3UUECKUX BEJIMYMH
C UCIIOJIb30BaHUEM TIPSMBIX U3MEPEHUN: TUIAHUPOBATH UCCIIEIOBAHNE,
CaMOCTOSITEJIbHO COOMpaTh YCTAHOBKY, (DUKCHUPOBATh PE3yJIbTaThl
MOJTYYCHHOW 3aBUCUMOCTH (PU3MYECKHUX BCIMYHH B BHUJIE TaOJIHII
U rpadMKOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHUS

1.12

NPOBOAUTh  KOCBEHHBIE  M3MEPEHHS  (DU3NYECKUX  BEIMYHH:
MJIAHUPOBATh U3MEPEHHUs], COOMPATh AIKCIEPUMEHTAIBHYIO YCTaHOBKY
Y BBINOJHATh HM3MEPEHUS, CIEIysd IMPEIJIOKEHHON WHCTPYKIINH,
BBIUMCIISITh 3HAYEHHUE BEIWYMHBI W AHAJIU3UPOBATH IOJYYEHHBIC
pE3yJbTaThI C YUETOM 3aJJaHHOM IMOTPEITHOCTH U3MEPEHUIN

1.13

coOmonaTh TpaBWiIa TEXHWKH  OE30MacHOCTH Tpu  pabore
¢ 1abopaTopHBIM 00OPYIOBAHUEM

1.14

pas3iindyaTb OCHOBHBLIC IPHU3HAKKW H3YYCHHBIX (1)I/I3I/IIICCKI/IX MOI[CJ'ICfIZ
MaTCpUuaJibHasA TO4YKaA, a0COJIFOTHO TBEPIOC TCIIO, TOYEUHBIM UCTOYHHUK
CBCTA, Jy4, TOHKasdA JIMH34, IIJIaHCTApHAasl MOJCJIb aTOMd, HYKJIOHHAs
MOACJIb aTOMHOI'O sA1pa

1.15

XapaKTEepU30BaTh MPUHLUIIBI JCUCTBUS HW3YUYEHHBIX MPUOOPOB
U TEXHUYECKMX YCTPOMCTB C ONOPOM HA UX ONMCAHMS, HUCIIOIb3Ys
3HAHMST O CBOMCTBaXx (PU3MYECKUX SBIEHUH M HEOOXOJUMBIE
¢uznyeckrue 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BaTh CXEMbl M CXEMATHYHBIE PUCYHKH HM3YUYECHHBIX
TEXHUYECKUX YCTPOWCTB, MU3MEPUTETBHBIX npuboOpoB
U TEXHOJIOTHYECKHUX MPOLECCOB MPU PEHIEHUH YUEOHO-IPAKTUYECKUX
3a/1a4, ONTUYECKUE CXEMBI ISl TOCTPOCHUS M300paKEHHI B IIIOCKOM
3epKaJie 1 cOOMparoei JIMH3e
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1.17

OPUBOAUTH TPHUMEPHl (HAXOAUTh WHPOPMANMIO O MpPUMEpax)
MPAKTUYECKOTO UCTTOIB30BAHUS (DU3MICCKUX 3HAHUH B TIOBCEIHCBHOM
YKU3HHU 1)1 o0ecrieueHust 0€30MacHOCTH MpU 00palieHuu ¢ mpudopamu
U TEXHUYECKUMH  YCTPOHCTBAMH,  COXpPAaHEHHS  370POBbs
U COOJIONIEHUST HOPM DKOJOTUYECKOTO TOBEJCHUS B OKPY’KAOIICH

cpene

1.18

OCYIIECTBIISATH MOUCK HH(GOpMaK GU3HIECKOTO COJIEPKAHUS B CETH
NHTepHeT, caMoCTOATENbHO (HOPMYNIHUpPYsT TOUCKOBBIM  3ampoc,
HAXOJIWTh MYTH  ONPEACICHHS  JOCTOBEPHOCTH  IOJIYYEHHOMN
WHpOpMAIIMM HAa OCHOBE HMMEIOIIUXCA 3HAHUM M JIOMOJHUTEIbHBIX
VICTOYHHUKOB

1.19

UCIIOJB30BaTh IMPU  BBIMOJHEHUM Y4e€OHBIX 3aJlaHMU  Hay4dHO-
NOMYJIIPHYIO JIUTEpaTypy (PU3UYECKOTO COJepiKaHUsl, CIPaBOYHbBIC
Marepuaibl, pecypcbl ceth VHTepHeT; BIaaeTh IpUEMaMHU
KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHusi HHGOPMAIIMN U3 OJTHON
3HAKOBOM CHCTEMBI B JIPYTYIO

1.20

co3JaBaTh COOCTBEHHBIE TIMCBMEHHBIE M YCTHBIC COOOIICHHS
Ha OCHOBE MH(OpPMAIMK U3 HECKOJIbKUX HMCTOYHUKOB (HPU3UYECKOTO
CONlepKaHMs, MYOJIMYHO TPEACTABIATH PE3yIbTaThl MPOCKTHOU
WA HUCCIIEIOBATENIbCKOM  JI€ITEIBHOCTH, TMPU OSTOM TI'PaMOTHO
VCIOJI30BAaTh U3YUCHHBIN NOHATUMHBIM armnapar u3y4aeMoro pasaesna
GU3UKH U CONMPOBOXKJIATh BBICTYIUICHHWE MPE3EHTAIUEH C y4eTOM
0COOEHHOCTEH ayIMTOPUH CBEPCTHUKOB

1.21

IPU BBIIIOJIHEHUH YYEOHBIX MPOEKTOB M UCCIEAOBAHUNA (DU3HUECKUX
MPOIIECCOB PAaCHPENeNiaTh OO0S3aHHOCTH B TPYMIE B COOTBETCTBUHU
C TMOCTaBJIEHHBIMU 33/layaMH, CJIEAUTh 3a BBIIOJHEHUEM IUIaHA
JEUCTBUN M KOPPEKTUPOBATH €T0, aICKBATHO OTICHUBATH COOCTBEHHBII
BKJaJ B JEATEIbHOCTh TPYIIIbI, BBICTPAUBaTh KOMMYHHUKATHBHOE
B3aUMO/ICHCTBUE, TPOSIBIISISE TOTOBHOCTH pa3peliaTh KOHPIUKTHI

IIpoBepsieMble 3J1eMEeHTHI COAePKAHUS

Kox Kon [IpoBepsieMbie 2IEMEHTHI COACPIKAHUS
paznena DJIEMEHTA
8 MEXAHWYECKUE SABJIEHUA
8.1 MexaHnnueckoe aBuxkeHue. MarepuanbpHas Touka. Cucrema
oTCUYeTa
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8.2 OTHOCUTENIBHOCTh MEXaHUUYECKOTO JIBUKEHUS

8.3 PaBHOMEpHOE NPAMOJIMHENHOE ABUKCHHE

8.4 HepaBHomepHoe mpsimonvHeliHoe naBrkeHue. CpemHsis
M MTHOBEHHAs CKOPOCTh Te€Ja TMpU HEPABHOMEPHOM
TIBMKCHUN

8.5 Yckopenue. PaBHOYyCKOpEHHOE MTPSAMOIMHENHOE ABUKCHUE

8.6 CBo0Ooanoe magenne. OnpITel [anues

8.7 PaBHOMEpHOE IBUX)KEHUE IO OKPY)KHOCTH. [lepuon u yactora
oOpalieHus. Jluneiinas u yTioBas CKOPOCTH.

[leHTpOoCcTpeMUTENHEHOE YCKOPEHUE

8.8 ITepBeiii 3akoH HproToHa

8.9 Bropoii 3akon HproToHa

8.10 Tpernii 3akoH HeroToHa

8.11 [IprHIMT CyNIEpIIO3UIINYU CHIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: cuia TPEHHS CKOIbXEHUS, CHIa TPEHHUS TTOKOS,
IpYyTYe BUbI TPEHUS

8.14 Cuita TSHKECTH M 3aKOH BCEMHUPHOTO TSATOTEHHS. Y CKOPEHUE
CBOOO/THOTO ITaJIEHUS

8.15 JBmxxenune mianet Bokpyr Connua. IlepBas kocMmuueckas
CKOpocThb. HeBecoMOCTh U Iieperpysku

8.16 PaBHOBecue MaTepuasibHOW TOYKH. AOCOIIOTHO TBEP0E
TEN0
8.17 PaBHOBecre TBEpHOro Tena € 3aKPEIUICHHOW  OCBIO

BpauieHuss. MoMeHT cuiibl. LIeHTp TskecTn

8.18 Nmnynsce Tena. U3menenne umnyibsca. MMmyibe critel

8.19 3aKOH COXpaHEHUS UMITYJIbCA

8.20 PeakTuBHOE NBIKEHUE

8.21 Mexanndeckas paboTa ¥ MOIITHOCTh

8.22 Pabota cun Tsxectu, ynpyroct, TpeHus. CBs3b dHEPIUH
1 paboThI

8.23 IloTeHuManbHas S3HEPIUs TENA, HOJHATOTO HaJ OBEPXHOCTHIO
3emin
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8.24

IToreHunanbHasA SHEPTUA CKATOU MPY>KUHBI

8.25

Kunernueckas sneprus. Teopema 0 KHHETUUECKON SHEPTHU

8.26

3aKoH COXpPAaHCHHUA MEXaHMYECKOU OHCPIUuu

8.27

[IpakTuyeckue pabOTHI:

OnpeneneHue CpeIHEH CKOPOCTH CKOJIBKEHHS Opycka
WU JBYDKCHHMS IIAPHUKA 110 HAKJIOHHOM IIJIOCKOCTH.
OmpeneneHrue YCKOPEHUSI Tela TMPU PaBHOYCKOPECHHOM
JBIDKCHHUH 110 HAKJIOHHOM TUTOCKOCTH.

HccnenoBanre 3aBUCUMOCTH ITyTH OT BpEMEHU

Ipyd  PaBHOYCKOPEHHOM  JIBIDKGHHMM 0O€3  HadalbHOU
CKOPOCTH.

[IpoBepka THUMOTE3BI: €CAM TPH  PABHOYCKOPEHHOM
JBYKEHUU 0€3 Ha4aJIbHON CKOPOCTH ITyTH OTHOCSTCS KaK PSiJl
HEYETHBIX YHCEJ, TO COOTBETCTBYIOIIUE TPOMEKYTKHU
BpEMEHHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKCHHUS
OT CHJIbl HOPMAJILHOTO JIABJICHHMSI.

Onpeneneare Ko3hPHUITMEHTA TPEHHUS CKOJIBKCHUS.
Onpenenenne KeCTKOCTH NPYKHAHBL.

Omnpenenenre padOTHI CUJIBI TPEHHUS TMPH PABHOMEPHOM
JBYDKEHUH TeJIa 110 TOPU30HTAIBHON MTOBEPXHOCTH.
Omnpenenenre pabOTBHl CHIIBI  YIIPYTOCTH TIPU  TMTOABEME
rpy3a C HCMOJb30BAaHWEM HEMOJBM)KHOTO M ITOJIBHYKHOTO
0JIOKOB

8.28

duznyeckue SBJICHUSA B npuponac: IMNpUJINBbI WU OTJIHBEI,
ABHMOKCHHC IIJIAHCT Conneynon CUCTCMBI, PCAKTHUBHOC
ABUIKCHHUC JKUBBIX OPTaHU3MOB

8.29

Texaunueckue YCTPOWCTBA: CIIUJIOMETD, JNATYUKU
MTOJIOKEHHUS], PACCTOSHUS U YCKOPEHUS, PAKETHI

MEXAHUYECKUE KOJIEBAHUA 1 BOJIHBI

9.1 KonebarensHoe naBmxkeHue. (OCHOBHBIE XapaKTEPUCTUKU
KOJICOaHMIl: MepHOJI, 4acToTa, aMILIUTYAa

9.2 MareMaTn4yeckui U NpyKUHHbIN MasTHUKU. [IpeBpaienue
HHEPrUu MpH Kos1eOaTeTbHOM IBHKEHUH

9.3 3aryxawomue KoneOaHus.  BbeIHyXIeHHble — KoneOaHus.

Peszonanc
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9.4 Mexanuueckue BOJHBL. CBONCTBA MEXaHMYECKHUX BOJIH.
[IpogonbHble W TONEpPEYHbIC€ BOJHBI. J[JIMHA BOJHBI
U CKOPOCTh €€ pacnpocTpaHeHHs. MexaHM4YeCcKHe BOJIHBI
B TBEPJAOM T€JIE, CECMUYECKHUE BOJIHBI

9.5 3BYK. 'pOMKOCTB 1 BbIcOTa 3ByKa. OTpakeHue 3ByKa

9.6 NHdpa3Byk U yabTpa3ByK

9.7 [IpakTuyeckue pabOThI:
Ompenenenre  4acTOTl W Tepuojga  KoJjiebaHuit
MaTEMAaTUYECKOr0 MasiTHUKA.
OmnpeneneHre 4acToThl U MEpHOAa KoJeOaHUN NPYyKUHHOTO
MasiTHUKA
HccnenoBanne  3aBUCHMMOCTH  Tepuona  KoJsiebaHuM
MOJIBEILIEHHOT'O K HUTHU I'py3a OT JJIMHBI HUTH.
UccnenoBanre  3aBUCHUMOCTH  Tlepuoga  KoJieOaHMit
MPY>KMHHOTO MasTHUKA OT MacChl Irpy3a.
ITpoBepka HE3aBUCUMOCTHU rnepuoja KoJieOaHu
rpy3a, T[OJIBEIIEHHOTO K HUTU, OT MAacChl TIpy3a
U KECTKOCTH NPy UHBL. M3MepeHune yckopeHust CBOOOHOTO
najeHus

9.8 @uU3NUECKUE SBICHUA B TMPUPOJE: BOCIPUITHE 3BYKOB
KUBOTHBIMH,  3EMJIETPSICEHHUE, CEUCMHYECKHE  BOJIHBI,
I[yHaMH, X0

9.9 TexHuueckue  yCTpOMCTBA:  3XOJIOT,  HCIOJIb30BAHUE
yIbTpa3ByKa B ObITY U TEXHHUKE

10 DOJIEKTPOMATHUTHOE ITOJIE U DJIEKTPOMATI'HUTHBIE BOJIHBI

10.1 DONEKTPOMAarHuTHOE IMOJIE.  DJEKTPOMArHUTHBIE  BOJIHBL
CBoiicTBa PJEKTPOMATHUTHBIX BOJTH

10.2 [ITkaa 3n1eKTPOMarHUTHBIX BOJIH

10.3 OneKTpoMarHuTHass npupoaa cBera. CKOpPOCTh  CBeTa.
BomnHoBbIE CBOMCTBA CBETA

10.4 [IpakTuueckue paboThI:
N3ydeHne CBOMCTB AJIEKTPOMArHUTHBIX BOJH C MOMOUIBIO
MOOUIBLHOTO TenedoHa

10.5 duznueckue SBICHUS B IPUPOJIE: OMOIOTHIECKOE ACHCTBUE

BUJIUMOTO,  YIbTPaHUOJETOBOIO U PEHTTE€HOBCKOTO
W3JTy4YCHUN
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10.6 TexHuueckue yCTpOMCTBA: HCII0JIb30BaHUE
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3U
11 CBETOBBIE ABJIEHUA
11.1 JlyueBas monens cBera. MIcToUHMKM cBeTa
11.2 [IpsiMonMHEetHOE pacpOCTPAHEHUE CBETA
11.3 OTtpaxeHnue cBera. [nockoe 3epkano. 3akoH OTpaKEHUs CBETA
11.4 IIpenomnenue cBera. 3akoH mpenomieHus cera. [lomHoe
BHYTPEHHEE OTPaXKEHUE CBETA
11.5 JIunza. Xox aydent B IMH3E
11.6 OnTuueckast ~ cucrema  ¢oroamnmapara,  MHKPOCKOIA
U TeJecKoma
11.7 ['na3 KakK ONTUYECKAs cUcCTEMA. bim3zopykocThb
U JaJIbHO30PKOCTh
11.8 Pasznoxenue Oenoro cera B cnekrp. OnbiTel HblOTOHA.
CnoxeHue crieKTpaibHbIX LIBETOB. Jlucnepcus cBeta
11.9 [IpakTrueckue paboOTHI:
HccnenoBanne 3aBUCUMOCTHA YIjla OTPaKEHHSI CBETOBOTO
Jy4a OT yIJia NMaJeHusl.
N3yueHne  XapakTepUCTUK  M300paK€HUS  NpeIMeTa
B [IJIOCKOM 3€pKaJe.
HccnegoBanue 3aBUCUMOCTU YIJia MPEJIOMIIEHUS CBETOBOIO
Jy4a OT yIJia aJeHusl Ha TPaHULIE «BO3IYX — CTEKJIO».
[Tonydenne n300pakeHUH ¢ TOMOIIBIO COOMPAOIIEH JTMH3HI.
Omnpenenenre POKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI
coOuparomeit TUH3HI.
OnbITHI IO Pa3JI0KEHUIO OEJIOr0 CBETA B CHEKTP.
OnpITEl MO BOCHPHUSATHIO I[BETAa MPEIAMETOB TP UX
HaOJIIOCHUH Yepe3 IBETOBbIE (QUITBTPHI
11.10 dusunyeckue sBJIeHUs B mpupoe: 3aTMenust Connia u JIyHsl,
[[BETA TeJ, ONTUYECKHE sIBJICHUA B aTrMocdepe (1IBET HeOa,
pedpakius, pagyra, MUPax)
11.11 TexHuyeckue ycTpoicTBa: OYKH, MEPUCKOI, PoToammapar,
ONTHYECKHE CBETOBOJIbI
12 KBAHTOBBIE SABJIEHUA
12.1 OmneiTel Pezepdopaa u miranerapHas Mmojaens aroma. Mojenb
aroma bopa
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12.2 Hcnyckanne u MOMIOLIEHWE CBETa aroMoM. KBaHTHIL
JInHelyarsie CIEKTPEI

12.3 PannoaktuBHOCTH. Anb(a-, 6eTa- u raMmMa-u3TydeHHS

12.4 Crpoenue aromHoro sifpa. HykinoHHas MoJiellb aTOMHOTO
saapa. U30Torbl

12.5 PamnoaktuBHble  mpeBpameHus. llepuox  mosypacmana
aTOMHBIX SITIEP

12.6 Snepuble peakuuu. 3aKOHBI COXPAHEHUS 3apAI0BOTO
¥ MacCOBOI'O YHCEI

12.7 DHeprus CBsI3U aTOMHBIX siiep. CBA3b MacChl U SHEPTUU

12.8 Peakunn cuHTe3a u neneHus saep. McTouHukn sHeprum
ComnHLa u 38€311

12.9 Snepnas sHepreruka. JlelicTBre paguOAKTUBHBIX U3yYEHUN
Ha JKUBBIE OPTaHU3MBbI

12.10 [IpakTudeckue pabOTHI:
HabGmronenne  CIUIOMIHBIX M JMHEMYaThIX  CIEKTPOB
U3ITyYEHUSL.
HccnenoBaHnne TpPEeKOB: M3MEPEHUE DHEPrUM  YaCTHUILIBI
0 TOPMO3HOMY IyTH (110 (hoTOorpadusim).
N3mepenue paanoakTUBHOTO (oHA

12.11 @dusnyuecKkue  SBJICHHUS B INPUPOAE:  €CTECTBEHHBIN
paZOaKTUBHBIN (JOH, KOCMHYECKHE Jy4YH, PaJuOaKTUBHOE
U3IIy4YeHHE MPUPOIHBIX MUHEPAJIOB, JefcTBUE
PaZANMOAKTUBHBIX U3JIyYEHUI HA OPraHU3M YesIOBEeKa

12.12 TexHu4yeckue ycTporucTBa: CEKTPOCKOII, HHINBULYAJIbHBIN

N03UMETp, KaMepa Buiibcona
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MEPEYEHbD (KOJUPUKATOP) PACIIPEJEJEHHBIX 1O KJIACCAM
IMPOBEPSIEMBIX TPEBOBAHHUU K PE3YJBbTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM MPOT'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3ZOBAHUS U DJIEMEHTOB COJEPKAHUS IO ®U3UKE

JIisi ipoBeieHs OCHOBHOTO TOCYAApCTBEHHOTO dK3amMeHa 1Mo (usuke (mamee —
OI'D mno ¢usuke) ucnonapzyercs nepeueHsb (KoaupukaTop) MpoBEpsieMbIX TPeOOBAHMIA
K pe3yJbTaTaM OCBOCHHsI OCHOBHON 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETO
00pa30BaHUS U SJIEMEHTOB COJIEPKAHUSI.

IIposepsiembie Ha OI'D no ¢usuke TPeGOBaAHMS K pe3yIbTaTaM 0CBOCHHMS OCHOBHOM
o0pa3oBaTeJibHOI MPOrPpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yIbTaTaM 6a30BOr0O
IPOBEPSIEMOTO YPOBHSI OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHON POTrpaMMbl
TpeOoBaHUs OCHOBHOT0 00111ero oopa3zoBanus Ha ocHoBe OI'OC
1 [Tonumanue ponu UMK B HAYYHOH KapTUHE MUPA;

c(hOpMHUPOBAHHOCTH 0A30BBIX MPEACTABICHHUN O 3aKOHOMEPHOU CBSI3H
Y I03HABAEMOCTH SIBJICHUH MIPUPOJIBI, O POJIU IKCIIEPUMEHTA B U3BHUKE,
0 cucTeMooOpa3yroiiei poiu (U3NKU B pa3BUTUU €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTH, 00 HBOIOIMHU PU3NYECKUX 3HAHUN U UX POJIU
B IIEJOCTHOM €CTECTBEHHOHAy4YHOM KapTUHE MHpa, O BKIAJC
POCCHICKHUX U 3apyO€KHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
OOBSICHEHHE MPOILIECCOB OKPYXAIOIIETO MHPA, Pa3BUTHE TEXHUKU
Y TEXHOJIOTU U

2 3HaHUS O BHUJAX MaTepuu (BEIIECTBO U TMOJiE), O ABMIKEHHUHM KaK
crioco0e CyI1ecTBOBaHUSI MaTEPUU, 00 aTOMHO-MOJIEKYJISIPHON TEOpUU
CTPOEHHUS BEUIECTBA, O (PU3UYECKOM CYIIHOCTH SIBIICHUWA TPUPOIBI
(MEXaHMYECKHX, TEIJIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX);
YMEHUE Pa3anydaTh SBJICHUS MO OMUCAHUIO X XapaKTEPHBIX CBOMCTB
U Ha OCHOBE OIbBITOB, JEMOHCTPUPYIOIIUX JaHHOE (HU3UUECKOe
SIBJICHUE;

yYMEHHE Paclo3HaBaTh MPOSABICHUE U3YUCHHBIX (PU3NUECKUX SABICHUN
B OKDYXalIlEeM MHUpPE, BBIACISIS UX CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKu)

3 Brnagenve ocHOBaMM MNOHATHMHOIO ammapara U CHUMBOJIUYECKOTO
s3bIKa (PU3WKHU U UCTIOJIB30BAHUE MX ISl PEIIEHUs yIeOHBIX 3a/1a4;
YyMEHUE XapakTEepU30BaTh CBOWCTBA TeJ, (PU3MYECKUE SBIICHUS
U TPOIECCHl, UCHOIB3ys (yHIAMEHTAIbHBICE U OMIIMPUYCCKHE
3aKOHBI
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YMeHne OnriChIBaTh H3yYCHHBIC CBOUCTBA TN M (PU3MUECKUE SIBIICHUS,
UCTIONB3YS PU3NUYECKUE BETUUNHBI

Brnagenne ocCHOBaMHM METOJOB HAyYHOTO IIO3HAHUS C YyYETOM
co0JII0IcHUS TTPaBUII 0€30MaCHOTO TPYIa:

HaOmoeHue (U3NYECKUX SIBICHUW: YMEHHE CaMOCTOSATEIbHO
coOuparh HSKCIEPUMEHTAIBHYIO YCTaHOBKY U3 JlaHHOrO Habopa
000pyI0OBaHUS 110 WHCTPYKITNH, OTIMCHIBATH XOJ OIBITA U 3aHCHIBATH
€ro pe3yJIbTaThl, POPMYIUPOBATH BHIBOJIBL;

MPOBEICHHE MIPSMBIX M KOCBEHHBIX U3MEPEHUHN (PM3UUECKUX BEITUYNH:
YMCHHE IUIAaHUPOBATh HW3MEPEHHUS, CaMOCTOSTEILHO  CcoOMparTh
OKCIEPUMEHTAIBHYIO  YCTAHOBKY IO HMHCTPYKIIMH, BBIUYUCISTH
3HAQUYEHUE BEJIMYMHBI W AHAJIU3UPOBAThH MOIYYEHHBIE PE3YJIbTaThI
C YYETOM 33JJaHHOM MOTPEITHOCTH PE3yIbTATOB U3MEPEHUI;
NPOBEICHUE  HECIOXKHBIX  OKCICPUMEHTAIBHBIX  HCCIICOBAHUH;
CaMOCTOSITENTLHO ~ COOMpaTh  DKCIEPUMEHTATBHYI0  yYCTAaHOBKY
U TPOBOJUTH HCCJIENOBAHWUE 1O HMHCTPYKIUH, TMPEACTABIATH
MOJIYYCHHBIC 3aBUCUMOCTH (DU3WYCCKUX BEIWYMH B BHJE TaOJHIY
U TpauKOB, YYUTHIBATh [OTPEIIHOCTH, JeJiaTh BBIBOIBI IO
pe3ysibTaTaM MCCIe0BaHUS

[lonumaHnue  XapaKTepHbIX  CBOMCTB  (PU3MYECKUX  Mojelel
(MaTepualibHas TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOJAETH CTPOCHHS
ra3oB, XUJAKOCTEH M TBEpAbIX Tel, IUJIaHETapHash MOJENIb aTroMa,
HYKJIOHHAs MOJEJIb aTOMHOIO #A1pa) W YMEHHE NPUMEHATh HX
JUTsl OOBsICHEHUS (PU3UYECKUX MPOLECCOB

YMeHune oO0BACHATh (PU3MYECKUE MPOLIECChl U CBOWCTBA TEJ, B TOM
YUCJI€ U B KOHTEKCTE CHUTyallud IPAaKTHUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTHU, BBIABIISITh NPUYMHHO-CIIEICTBEHHBIE CBSI3U
U CTPOUTH OOBSCHEHHUE C OMOPOM Ha U3YUYEHHbIE CBOMCTBA (PU3MUECKUX
SBJICHUM, (PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJENN

YMeHue pemarb pacueTHble 3aiaud (Ha Oaze 2-3 ypaBHEHHI),
UCIIONB3YSl 3aKOHBI U (OpPMYJbl, CBA3BIBAIOIIKME (UIUUYECKUE
BEJINYMHBI, B YAaCTHOCTH, 3alHUCHIBATh KPAaTKOE YCIOBHE 3aJayH,
BBISIBJISITh HEIOCTAIOLME JaHHbIE, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HE0OXOAUMBIE ISl €€ PEIICHUs], UCTIOIb30BaTh CIIPABOYHbIE JTaHHBIE,
IIPOBOAUTH PAacCUeThl U OLEHUBATH PEATUCTUYHOCTH MOJYYEHHOTO
3HauUeHUs! PU3NYECKON BETMUMHBI; YMEHUE ONPENESITh pa3MEPHOCTh
(bU3MYECKON BEIIMYMHBI, TOTYYEHHOMN MPU PEIICHUH 3a7a4n

YMenue XapaKTCPHU30BaATb  IIPUHIHUIILI IlCﬁCTBPISI TCXHUYCCKHUX
YCTpOﬁCTB, B TOM 4YHCJIE€ OBITOBBIX HpI/I60pOB, N TIPOMBIIICHHBIX
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TEXHOJIOTUYECKHUX IPOLIECCOB MO MX ONUCAHUIO, UCIIOJIb3Ysl 3HAHUS
0 CBOMCTBax (PU3MYECKUX SBIECHUH M HEOOXOAUMbIE (PU3NUECKHE
3aKOHOMEPHOCTH

10

YMeHHe  UuCnoyib30BaTh  3HAaHUA O  (DU3MYECKUX  SIBJICHUAX
B TIOBCEIHEBHOM KU3HM 1  obOecrnieueHuss  0€30MacHOCTH
npu oOpaiieHud ¢ OBITOBBIMM NPUOOpaMU M TEXHUYECKUMH
yCTpOMCTBAMH, COXpPAHEHHUS 3[0pOBbS U  COOJIOJACHHUS HOPM
HKOJIOTHYECKOTO TMOBEJIEHUS B OKPY)KaIOIIEeW cpene; MOHMMaHHE
HEOOXOUMOCTH MPUMEHEHUS TOCTHKEHUH (PU3MKM U TEXHOJIOTHil
IUISL paliMOHaIbHOIO IPUPOIONOIb30BaAHUS

11

OneIT moWCKa, TpeoOpa3oBaHUsI W TPEACTABICHHS WHOOpPMAIUU
(GU3NYECKOTr0 COAEp)KaHUS C HCIOJIb30BaHUEM HWH(GOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH;

YMEHHE OIICHHBAaTh JOCTOBEPHOCTh IMOJyYEHHOM uHGOpMaIuu
Ha OCHOBE UMEIOIINXCS 3HAHUHN U JIOMTOJTHUTEIbHBIX HCTOYHUKOB;
YMEHHUE UCIIOJIB30BaTh TIPH BBHITOJIHCHUH YUCOHBIX 3aJaHUH HAydHO-
MOMYJIIPHYIO JIUTEPaTypy (PU3MYECKOTO COAEp:KaHUsl, CIIPABOYHbIE
MaTepHalbl, pecypchl cetu UuTepHer;

BIajicHue 0a30BbIMH HaBBIKaMH TIpeoOpa3oBaHus HWHOOpMAIIU
U3 OJHOW 3HAKOBOM CHCTEeMBbl B JpPYryl; YMEHHE CO3/1aBaTh
COOCTBEHHBIC MHUCHMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
nH(OpMaIu U3 HECKOJIBKIX NCTOYHUKOB

IlepedeHsn 2jIeMEHTOB coiep;KaHus, IpoBepsieMbiX HA OI'D no pusuke

Kon IIpoBepsieMblid AIEMEHT COAEPKAHUS
1 MEXAHUWYECKUE SABJIEHUA
1.1 Mexanuyeckoe JBWKeHUe. MarepuanbHas Touka. (Cucrema OTcUera.
OTHOCUTENIBHOCTH IBUKECHUS
1.2 PaBHOMepHOE 1 HepaBHOMEpHOE ABUKEeHUE. Cpennsis ckopocts. Dopmyna
IU1S1 BBIYMCIIEHUS CPEAHEN CKOPOCTH:
S
v=_
t
1.3 PaBHOMEpHOE NIPAMOJIMHEHHOE IBUKEHHUE. 3aBUCUMOCTh KOOPAMHATHI TeJla
OT BPEMEHHU B CJIyyae PaBHOMEPHOT'O MPSIMOJUHEHHOTO ABUKCHHUS:
X(t) = X + vt
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I'padmku 3aBUCHMOCTH OT BpEMEHH JI MPOEKIUH CKOPOCTH, MPOCKIUH
NepeMeNIeHusl, MyTU, KOOPAWHATHI NPU PABHOMEPHOM MPSIMOJUHEHHOM
JBUKCHUN

1.4 3aBUCHMOCTh KOOPJIMHATHI TEJIA OT BPEMEHHU B CIIy4ae PaBHOYCKOPEHHOTO
IPSIMOJIMHEWHOTO JIBUYKCHUS:
t2
x()=x,+v, t+a, - .
2
dopMyIIbl 1)1 MPOESKIIUN TTEPEMEIICHUS, TIPOSKIIMH CKOPOCTH U MPOESKIINU
YCKOPEHHMS TIPH PAaBHOYCKOPEHHOM MPSMOJIMHCHHOM JIBH)KCHUH
t2
s (=vy, - t+a, - _,
2
v.(t)=v,, +a,-t,
ax(t) = const,
V2x2 — le2 = 2axSx.
I'padyiky 3aBUCUMOCTH OT BPEMEHH ISl TIPOSKIIMH YCKOPCHHMS, TTPOCKITUU
CKOPOCTH, MPOCKIUU IEPEMEIICHHS, KOOPAWMHATHI TP PaBHOYCKOPCHHOM
MPSIMOJIMHEHOM JIBHKEHUN
1.5 CBoboaHoe magenne. GopMyibl, onMUCHIBaroNe CBOOOIHOE TaJCHUE Tella
10 BepTUKAIX (IBM)KCHHE TeJIa BHA3 WM BBEPX OTHOCUTEIIEHO MTOBEPXHOCTH
3emnn). ['paduku 3aBUCUMOCTH OT BPEMEHHM ISl MPOEKIIUHU YCKOPEHHUS,
MPOCKIIMM CKOPOCTH W KOOPJWHATHI TIpU CBOOOJHOM TAJCHUHU Tela
10 BEPTUKAIU
1.6 | CkopoCTh paBHOMEPHOTO JIBIKEHHUS Tejla MO OKpyXHOCTH. HampaBrenue

CKOPOCTH.
dopmyita 71 BEIYUCICHUS CKOPOCTH Yepe3 PaJNyC OKPY>KHOCTH | TIEPUO.
oOparieHus:

_2mR
—T -

v

LlenTpocTpeMutensHoe yckopeHue. HampaBieHue HeHTpOCTPEMHUTENLHOTO
yckopenusi. DopMyria AJisi BBIYUCICHHUS] YCKOPEHUS:

dopmyiia, CBA3BIBAIOIIAS TIEPUO]] i YACTOTY OOpAIICHHUS
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1
v=_
T
1.7 Macca. I1notHOCTH BemiecTBa. @opmyiia 11l BBIYUCICHUS IDIOTHOCTH
m
p=—
7
1.8 Cua — BektopHas pusnueckas BenuurnHa. CI0KEHUE CUIT
1.9 SBnenne unepuuu. I[lepssiii 3akoH HeroToHa
1.10 | Bropoii 3akoH HeroToHa:
F=m-a.
CoHamnpaBiI€HHOCTh BEKTOpa YCKOPEHHMsS Tella M BEKTOpa  CHIIbI,
JNIEVUCTBYIOIIEH HA TEJIO
1.11 | BzaumopgeiictBue ten. Tperuii 3akoH HeroToHa:
F 2 =1,
1.12 | Tpenue nokost u TpeHUE CKoJbkeHHs. DopMyria AJisi BEBIYUCICHHUS MOAYJIS
CHUJIbI TPEHUS CKOJIBKEHUS:
F,=pn-N
1.13 | dedopmanus tena. Yopyrue u Heynpyrue nedopmaiui. 3aKOH yIpyroi
nedopmanuu (3akoH ['yka):
F=k-Al
1.14 | BcemupHOE TATOTEHUE. 3AKOH BCEMUPHOTI'O TATOTEHUSA:
F=g."m"™
R2
Cuna TspkecTd. Y CKOpeHHe CBOOOTHOTO TIa/ICHUSI.
dopmyna 1 BBIYUCICHUS CUIIBI TSDKECTH BOJIM3U MTOBEPXHOCTH 3EMITH:
F =mg.
JIBuxkenue tutanetr Bokpyr Connpa. IlepBas kocMuueckass CKOpPOCTb.
HeBecomocTs u nieperpysku
1.15 | Ummynbe Tena — BeKTOpHas pu3ndecKasi BETUIHHA.

p=mv

Nmnynsc cuctemMsl Tell.
N3menenne nmnynbsca. UMnynbc cuibl
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1.16

3aKkoH COXpaHCHUA UMITYJIbCA IJIA SaMKHYTOfI CHCTCMBI TCJI.

p=m,v,+m,v, =Const.

PeaxktuBHOE nBHXKEeHNE

1.17

Mexanuueckas padbora. @opmyJia ajis BHIYUCIECHUS PaOOThI CUIIBL:

A = Fs cosa.

Mexannyeckast MOIIIHOCTD:

A
N=_

t

1.18

Kuneruueckas u IMOTCHIOUAJIbHAA SHCPIHA.
CDopMyJIa JJI BBIYUCIICHUA KHUHETUYECKOU SHCPIrun:

Ek:T.

Teopema 0 KHHETUYECKOW SHEPTUH.

CDOpMYJIa JJIA BBIYMCJICHHU A HOTCHHH&HBHOﬁ OHCPIuU TCjia, IOAHATOrO HAaA

3emIiei:

E, = mgh

1.19

Mexanuyeckas SHEpIusi:

E =E, +E,.

3aKOH COXpaHEHUsi MeXaHW4yeckod osHepruu. Dopmyrna s
COXPAaHEHMSI MEXAHUYECKON DHEPrUU B OTCYTCTBUE CUJI TPECHHUS:

3aKOHa

E = const.

[IpeBpalieHre MEXaHUYECKON IHEPTUM NP HAJTMYUU CUJIIbI TPEHUS

1.20

IIpocThie MEXaHU3MBI. «30J0TOE MTPABUII0» MEXAHUKH.
Prryar. MOMEHT CUJIBL;

M =Fl.

YcnoBue paBHOBECHS pblyara:

M1+M2+...:O.

IToaBMKHEIN U HEMTOABMKHBIN OJIOKH.

TI0JIC3HAasz

KIIJI pocThIX MEXaHU3MOB, =

3aTpa4yCHHas

91




denepanbHas padoyas nmporpamma | dusnka. 7-9 kimaccel (0a30BbIN YPOBEHB)

1.21

JlaBieHue TBEpAOro Tena.
dopmyiia i1 BBIYMCIIEHUS IaBJIECHUS TBEPAOTO TENA:

pP=—.
S

JlaBnenue raza. ATmMocepHoe TaBICHHE.
I'mapocraTtrueckoe 1aBieHUE BHYTPHU KUJKOCTH.
dopmyna i BBIYUCICHUS JaBJICHUS BHYTPH )KUIKOCTH:

P = Pgh+ P,

1.22

3akoH ITackans. ['mapaBinueckuii mpecc

1.23

3akoH Apxumena. @opMyna Ayl ONPEACIICHUS BHITATKUBAIOUIECH CHIIBI,
JNEUCTBYIOLIEN HA TEJIO0, IOIPYKEHHOE B JKUIKOCTD WM Ta3:

FApx. = ng

YcnoBue maBanus Tena. IlmaBanue CyJ0B 1 BO3AYXOIIJIaBaHHC

1.24

Mexanudeckue KoseOaHus. AMIUTUTYAA, MEPUOJA W 4YacTOTa KoJeOaHUM.
1
dopmyiia, CBSI3BIBAIOIIAS YACTOTY U NIEPHOJT Kojebanmit: V= _

T

1.25

MareMaTtnuecknii M TPYKMHHBIM MasTHUKW. lIpeBpamienune sHeprum
pH KoJebaTeTbHOM JBUKECHUN

1.26

3aryxatouue kosiebanus. BeinykaeHHbie koieOanus. Pezonanc

1.27

MexaHnnyeckue BOJHbL. [IpogosibHbIE U TTOTIEpEYHbIE BOJIHBI. [[JTMHA BOJIHBI
1 CKOPOCTb PaCIpOCTPAHEHUS BOJIHBI:

A=v-T

1.28

3ByK. [ poMKOCTB 1 BbICOTa 3ByKa. OTpakeHHE 3ByKOBOW BOJIHBI HA TPAHULIE
nByx cpell. MUHppa3Byk U yibTpa3ByK

1.29

[IpakTuyeckue pabOThI

N3MepeHne cpeHel IIIOTHOCTU BEILIECTBA; apXUMEI0BOM CUJIbI; )KECTKOCTH
MPY>XKUHBI; KO3P(UIIMEHTA TPEHUS CKOJIBKEHUST; pAOOTHI CUJIBI TPEHUSI, CUJIBI
YIPYTOCTH; CpeTHEN CKOPOCTH JBUKEHUS OPYCKa 110 HAKJIOHHOM MJI0OCKOCTH;
yCKOpeHHsI OpycKa MpH JIBUKEHUU IO HAKJIOHHOW IIJIOCKOCTH; YaCTOTHI
U Tepuojia KojiebaHUil MaTEeMaTUYECKOTO MAasSTHHKA; YaCTOThl W TMEpHojIa
KoJieOaHUM TPY>KUHHOTO MAasTHUKA, MOMEHTa CHJIbl, JEHCTBYIOIIETO
Ha pbryar; paboThl CUJIBI YOPYrOoCTH TPHU TMOABEME Tpy3a C MOMOIIBIO
HETIOJIB>KHOTO OJIoKa; paboThl CHJIBI YINPYrOCTH MOpPH TMOIBEME Tpy3a
C TIOMOIIIO MOJBUYKHOTO OJIOKA.

WccnenoBanue 3aBUCUMOCTU apXUMEIOBON CHIIBI OT 00beMa MOrpyKEHHON
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YacTU Tejla U OT IUIOTHOCTHU >KHJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOMICH
CHJIBI OT MAcChl T€Na; CHJIbI TPEHHSI CKOJBXKEHHUS OT CHJIbBI HOPMaJIbHOTO
JABJICHHS W OT pOJAa NOBEPXHOCTH; CHJIbI YNPYrOCTH, BO3HHUKAIOIIEH
B IIPY>KUHE, OT CTENeHU JedopMaliiu Mpy>KUHbL, YCKOPEHUs: OpycKa OT yriia
HaKJIOHA HaMpaBJSIONMeH; mepuoAa (Y9acTOThl) KOJICOAHWH HUTSIHOTO
MasiTHUKa OT JJIMHBI HUTH; NEpHOJa KOJIEOAHWH MPYKUHHOTO MasiTHUKA
OT MaccChl rpy3a M >KECTKOCTH HPYXXUHBI; UCCIEJOBAaHUE HE3aBUCUMOCTH
nepuojia KojaeObaHuii HUTSIHOTO MasiTHUKA OT MacChl Ipy3a.

[IpoBepka ycnoBusi paBHOBECHS phlyara

1.30

DU3NUECKUE SIBIICHUS B MPUPOJIC: NPUMEPHl ABHXKEHHUS C PA3JTUYHBIMU
CKOPOCTSIMA B JKMBOM W HEXHUBOU IPUPOAEC, INCUCTBUE CHUJIBI TPEHHUS
B MPUPOJIE U TEXHUKE, IPUIMBbI U OTJIUBBI, ABWKECHHE TUIAaHET CONHEYHOU
CHUCTEMBI, PEAKTUBHOE [IBUKCHHUE >KHUBBIX OPraHU3MOB, pblYard B TEJIE
YeJioBeKa, BIUsHUE aTMOC(EpHOTO JaBIEHUS Ha )KUBOW OpraHu3M, IJIaBaHHE
pbIO, BOCHPUSITHE 3BYKOB >XUBOTHBIMHU, 3E€MIICTPACCHHUE, CEHCMUYECKHUE
BOJIHBI, IIyHAMH, 3XO

1.31

TexHUYeCKHe yCTPOMCTBA: CIUAOMETP, JATUYUKHU IOJIOKEHUS, PACCTOSHUS
U YCKOPEHHS, JUHAMOMETp, IMOJUIUITHUKH, PAKEThI, pblYar, MOJABUKHBIN
M HEMOJABWIKHBIM OJIOKH, HAKJIOHHAs TIOCKOCTh, IMPOCThIE MEXaHU3MBbI
B OBITy, COOONIAIOIIHUECS  COCYJbI, YyCTPOWCTBO  BOJOIPOBO/A,
TUAPABIMYECKUIN TMpecc, MaHOMETp, OapoMeTp, BBICOTOMEP, MOPIIHEBOMN
HAcoC, apeoMeTp, OXOJIOT, HCIIOJIb30BaHUE YyJIbTpPa3Byka B  OBITY
1 TEXHHUKE

TEIIVIOBBIE ABJIEHNA

2.1

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHHUS
BelecTBa. Mojenu TBEPAOro, XHUIAKOTO W Ta3000pa3HOr0 COCTOSHUMA
BemecTBa. Kpucrammmaeckue u amopdHbIe Tena

2.2

JlrokeHne dactul BemiectBa. CBsi3b  CKOPOCTH  JBW)KCHHUS  YACTHIL
¢ Temneparypoii. bpoynoBckoe nBmkenue, muddysus

2.3

CMauuBaHue u KaIlTUJIJIAPHBIC ABJICHUA

24

TernoBoe PaCHIMPCHUC U CIKATUC

2.5

TeruioBoe paBHOBECHE

2.6

Buytpennsia sneprusi. Pabota u Temionepeaada kKak criocoObl U3MEHEHUS
BHYTPEHHEUN YHEPrUn

2.7

BI/II[BI TCILIOIICPpCaAAUN: TCIIOIIPOBOAHOCTD, KOHBCKIUA, U3JTYUCHHC

2.8

HarpeBanne wu oxmaxnaenue Ttein. KonuuecTBO TEIIoThl. Y enbHas
TEIUIOEMKOCTD:
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Q = Cm(tz — tl)
2.9 3aKOH COXPAaHEHUS YHEPTHM B TEILIOBBIX MPOLECCAX. Y PABHEHHE TETIOBOTO
OanaHca:
Q+Q+..=0
2.10 | HMcnapenue u koHaeHcanus. MI3MeHeHne BHYTpEHHEN YHEPIUU B IIpoLecce
UCIIApEeHUsl M KOHJeHcanuu. KumeHwe XuAkocTH. YaenbHas TeIuloTa
napooOpa3oBaHUs:
1=2
m
2.11 | BmaxxHocTb BO3/1yxa
2.12 |llnaBnenne ¥ KpUCTauM3auus. VI3MeHeHHe BHYTPEHHEH DHEpPrUHU
IIPY IIJIABJICHUH U KPUCTAJUIM3ALNH. Y IeJIbHAS TEII0TA IUIABJICHUS:
=2
m
2.13 | BHyTpeHHsia 3HEprusi CropaHusi TOIUIMBA. YJI€JIbHASA TEIUIOTa CrOpPaHUS
TOIUINBA!
q=—
m
2.14 | Ilpunuunsl paboTsl TeruoBbix Asurareneid. KI1/] remoBoro npurarens
2.15 | IlpakTudeckue paboThI
WN3mepenne  ynenpHOM  TEIUIOEMKOCTHM — METAUIMYECKOrO0  LUIMHAPA,
KOJIMYECTBA TEIUIOTHI, ITOJIYYEHHOIO BOJOM KOMHATHOM TeMIEepaTypbl
(buKCHUpOBaHHONW MacChl, B KOTOPYIO ONYIIEH HAarpeTblii IUIMHID;
KOJIMYECTBA TEIJIOTHI, OTJAHHOI'O HAIPETHIM LUIUHIAPOM, IIOCIIE OIyCKaHHUs
€ro B BOJy KOMHAaTHOW TeMIEPaTypbl; OTHOCUTEIBHON BIAXKHOCTH BO3/1yXa;
YJEJIbHOM TEIUIOTHI IUIABJICHUS JIbJA.
HccnenoBanne nu3MeHeHUs TeMIepaTypbl BOAbI IIPH Pa3IMYHBIX YCIOBUSX;
ABJICHUSl TEIUIOOOMEHA MIpPU CMENIMBAaHUM XOJIOAHOHM U TOpsiued BOJBI;
IIPOLIECCA UCTIAPEHUS
2.16 | ®usnyeckue SABJIECHHUS B  NPUPOAE: MOBEPXHOCTHOE  HATSIKEHUE
Y KalWUISIPHBIE SIBIICHUS B NPUPOJE, KPUCTAUIBI B IPUPOJE, U3IYyUYCHHE
ConHua, 3amep3aHue BOJIOEMOB, MOPCKHE Opu3bl; 00pa3oBaHHE pPOCHI,
TyMaHa, UHesl, CHEeTa
2.17 | Texnudeckue YCTPOWCTBA: KaOWUIAPHI, IPUMEPBI  HCIIOIB30BAHUS

KPUCTAJJIOB, XUJKOCTHBIA TEPMOMETp, AATYUMK TEMIIEPATYpPbI, TEPMOC,
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CUCTEMA OTOIUIEHUS JOMOB, TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOuHa,
JBUTaTEIIb BHYTPEHHETO CrOPAaHUS

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

OnekTpu3anus Tei. J[Ba Bua 3IeKTPUIECKUX 3apsi0B

3.2

B3aumogeiicTBue 3apsokeHHbIX Tell. 3akoH Kynona

33

3aKoH COXpPaHCHHUA SJICKTPUICCKOI'O 3apsaa

34

DnekTpudeckoe mnosie. HanpsskeHHOCTh 3ekTpuueckoro mnoiis. [lpunnumn
CYHEPHO3UIINU JIEKTPUUYECKUX T0JIeH (HAa KaueCTBEHHOM YPOBHE)

3.5

Hocurenmn osnekrpuueckux 3apanoB. JleWCTBUE SIIEKTPUYECKOrO  IOJIS
Ha JJIEKTpUYECKHUE 3apsabl. [IpOBOTHUKH U TUDIEKTPUKH

3.6

[TocTostHHBIN 35IeKTpUYecKHid TOK. JlefcTBuUs 3mekTpuyeckoro toka. Cuna
Toka. Hanpsixenue.

=9
t

3.7

QHGKTpI/ILIeCKOe COIIPOTUBJICHHC. yI[eJ'IBHOG QJICKTPHUICCKOC COIIPOTHUBIICHHUC!

rR=2!
S

3.8

3akoH OMa Jj1s1 y4acTKa 3JIEKTPUUECKOM LETIH:

3.9

HOCJ’IGI[OB&TGJ'IBHOG COCINHCHUC IIPOBOAHHNKOB!

11 :Iz;U:U1+U2; R:R1+R2.
HapaﬂnenLHoe COCANMHCHUNEC IIPOBOAHNKOB PABHOI'O COIIPOTHUBICHUSA:

R
U=U;I=1+1;:R="",
1 2 1 2 2

CMmemaHHbIe COCAMHCHUA ITPOBOAHHUKOB

3.10

Pabora n MOIOTHOCTDH JJICKTPUYICCKOI'O TOKA.

A=U-1-t;P=U"1

3.11

3akoH [[xxoynsa-Jlenna:

Qzlz.R.t
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3.12 | OmbiT Dpcrena. MarauTHoe Mojie NpsSMOro MPOBOAHUKA C TOKOM. JIMHUU
MarHUTHOW UHAYKIIUU

3.13 | MarHuTHOE€ moJie MOCTOSIHHOIO MarHuTta. B3anMoaelcTBue MOCTOSTHHBIX
MarHuToB

3.14 | JleficTBuE MarHUTHOTO TOJIs1 HA IPOBOJJHUK C TOKOM

3.15 | Onsbitel @apanes. SABneHue aneKkTpoMarHuTHON nuaykuuu. [Ipasuiio Jlenna

3.16 |IlpakTuueckue paboThI
W3mepeHne 3IEKTPUYECKOr0 CONPOTHUBICHHS PE3UCTOPA; MOLIHOCTH
AIEKTPUUECKOTO TOKA; padOThI AIEKTPUIECKOTO TOKA.

WccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOLIEIO B IPOBOJHHUKE
(pe3ucTophl, Jammouka), OT HampsHKEHUS Ha KOHIAX TMPOBOJHHKA;
3aBUCMMOCTH COINPOTHUBJIEHHUS OT JUIMHBI MPOBOJHHMKA, IUIOIIAINA €ro
MONIEPEYHOI0 CEYEHHS U YEIbHOTO COITPOTUBIICHHUS.

[IpoBepka npaBuia VISt AIIEKTPUYECKOTO HaNpsHKEHUS
IIPU IIOCJIENOBAaTEIbHOM COEIMHEHWH NPOBOJAHHMKOB; MPAaBHJIA ISl CHUJIBI
ANEKTPUYECKOTO TOKA MpPH NapajUIeIbHOM COEIWHEHUM IPOBOIHUKOB
(pe3ucTOpHI U JIAMITIOYKA)

3.17 | ®usuyeckue sBICHUS B MPUPOJIE: IJIEKTPUUECKUE SBJICHUS B aTMocdepe,
ANIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE TOJie 3eMiu, Ipeud
MOJIFOCOB, POJb MArHUTHOTO TMOJS JUIsl KU3HM Ha 3emile, MOJSpPHOE
CUSIHUE

3.18 | TexHuueckue yCTpoOMCTBA: AIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTAT,
CUETUMK DJIEKTPUUYECKON SHEPruu, 3IIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeIbHbIC ANEKTPONPUOOPHI (mpumepsl), DIIEKTPUYECKHE
NpPEAOXPAHUTEIHN, DJIEKTPOMATHUT, 3JEKTPOABUTATENb MOCTOSIHHOTO TOKAa,
re€HEPATOP MOCTOSHHOIO TOKA

3.19 | DnekTpomarauTHbIE BOJHEL. [IIkana s1eKTpOMarHuTHBIX BOJH

3.20 | JIyueBas monenb cBeta. [IpsAMonmHeiHOE pacCIpOCTPAHEHUE CBETA

3.21 | 3akoH orpaxkeHus cera. [1nockoe 3epkano

3.22 | IIpenomiieHue cBeTa. 3aKOH MPEIOMIIEHUS CBETA

3.23 | ducnepcus cBeTa

3.24 | JIunza. Xon nyued B JnH3e. DOKYCHOE paCCTOSHME JMH3BL. OnTuueckas
cuJia JIMH3BL:

D=1/F
3.25 |I'na3 xak ontudeckas cucteMa. OnTudeckue mprudops

96



denepanbHas padoyas nmporpamma | dusnka. 7-9 kimaccel (0a30BbIN YPOBEHB)

3.26

[IpakTrueckue pabOTHI

N3mepenne onTHYeCKO CHITbl COOMPAaroIel JTUH3bI; (POKYCHOTO pacCTOSTHUS
coOuparomieid JIMH3BI (IO CBOMCTBY paBEHCTBAa pPa3MEPOB IIpeaMeTa
U u300pakeHus, KOrja MpPEIMET paclojoKeH B JBOHHOM (Qokyce),
MOKa3aTessl MPEJIOMIIEHUS CTEKIIA.

UccnenoBanne CcBOMCTBa U300paKeHUs, TOJIYYEHHOTO C TIOMOIIBIO
coOuparoen TUH3bI; U3MEHEHUS (DOKYCHOTO PACCTOSHUSA JIBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH YIJIa MPEJOMIJICHHSI CBETOBOIO Jiy4ya OT yIJIa MaJcHUS
Ha TPaHULE «BO3LYX — CTEKIIO»

3.27

dusnyeckue sBICHHUS B Ipupone: 3atMeHuss CosHua u JIyHbI, LBETa TeEd,
ONITUYECKUE ABIIEHUS B aTMocdepe (1BeT HeOa, pedpakius, paayra, MUPax)

3.28

TexHuueckue ycTpoicTBa: OYKHM, NEPUCKOIN, (hoToammapar, ONTHYECKHUE
CBETOBO/IbI

KBAHTOBBIE ABJIEHUA

4.1

PannoaktuBHOCTh. Anbda-, OeTa-, ramMma-usznyudeHusi. Peakuuu anbda-
u Oera-pacrnaja

4.2

OmneiTel Pesepdopna no paccesnuro anbga-yactul. IlnanerapHas mMonens
aTroma

4.3

CocTtaB aTOMHOI'0O sapa. H3oTombl

4.4

[Iepuoa nonypacriaga aTOMHBIX SIAEP

4.5

SnepHble peakiiy. 3aKOHbBI COXPAHEHHUS 3apsAJ0BOI0 U MaCCOBOIO YHCEI

4.6

®du3nyeckue SBJICHUS B IMpupoac: €CTECTBEHHBIN pa,III/IOB.KTI/IBHHﬁ (I)OH,
KOCMHYCCKHUC JIYUH, PAJUOAKTUBHOC H3JIYUCHHUC INPUPOAHBIX MHUHCPAJIOB,
I[GﬁCTBPIG paaArOaKTUBHBIX HSHyLIeHI/Iﬁ Ha OpraHr3M 4YCJIOBCKaA

4.7

TexHnYecKue yCTpPOWCTBA: CIEKTPOCKOI, WHIWBHIYAIbHBIA JIO3UMETP,
KaMmepa BuiibcoHa, sipepHast SJHepreTuka
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