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Pabouass mporpamma mo yuyebHomy mnpeametry «Dusuka» (0a30BbIii ypOBEHb)
(mpeametHas obnacTh «EcTeCTBEHHO-HAayuyHbIE IPEAMETHI») (J1ajJee COOTBETCTBEHHO —
nporpaMMa no ¢usuke, (u3MKa) BKIIOYAET IOSCHUTENBHYIO 3aIlUCKY, COJIEpIKaHue
oOyueHusl, TUIaHUPYEMbI€ Pe3yJIbTaThl OCBOCHUS MPOTPaAMMBI 10 (HU3HUKE, TEMATUYECKOE
IUTAHUPOBAHHUE.

INOACHUTEJIBHAA 3AIITMCKA

[Iporpamma o gu3uke Ha ypOBHE OCHOBHOTO OOIIET0 00pa30BaHMs COCTAaBIICHA HA
OCHOBE IMOJIOKEHUH M TpeOOBaHUM K pe3yJbTaTaM OCBOEHHS Ha 0a30BOM YypOBHE
OCHOBHOI 0Opa3zoBaTebHON mporpammel, npenacraBieHHbXx B PI'OC OO0, a Takxec
yuéToM (QenepanbHOil paboueil mporpammbl BocnuTanus 1 KoHuenuuu npenoiaBanus
yueOHoro npeameta «Duznkay.

Copepxanue mporpamMmbl 10  (U3MKE HANpaBlIeHO Ha  (QOpMUpPOBaHUE
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH OOYYAIOIIMXCS U OPTraHU3ALMI0 U3YYEeHUs] (PU3UKH
Ha JIeATEJIbHOCTHOM OocHOBe. B mporpamme mo (pu3HKe yUHUTHIBAIOTCS BO3MOKHOCTH
yueOHoro mnpenMera B peanuzanuu TpeboBanuit PI'OC OOO k miIaHUPyEeMbIM
JUYHOCTHBIM M METANpEIMETHBIM pPE3yJibTaTaM OOYYEHHUs, a TaKKe MEXIPEIMETHbIE
CBSI3M €CTECTBEHHO-HAyYHBIX Y4eOHBIX MPEIMETOB Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHUs.

[Iporpamma 1o (pu3MKe yCTaHABIMBAET paclpeiesieHHe y4eOHOro Marepuania Io
rogam oOydeHus (1o KiaccaM), mpejjiaraeT IpUMEPHYIO MOCIeI0BaTeIbHOCTh U3YUEHHUS
TE€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEIMETHOIO COJAEPKAHUS U yUETE BO3PACTHBIX
0COOEHHOCTEM 00yUaroIUXCH.

[Iporpamma no ¢usuke paszpaboTaHa ¢ LETbIO OKa3aHHUS METOJAMYECKOW MOMOIIH
YUHTEIIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY MpPEIMETY.

®u3uka SABISIETCS CHUCTEMOOOPA3YIOIIUM JJii E€CTECTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, MOCKOJBKY (PU3WYECKUE 3aKOHBI JIEKAT B OCHOBE IMPOLIECCOB U SIBJICHUM,
U3y4yaeMbIX XMMHEH, Ouoioruei, actpoHoMuel u (usnyeckod reorpadueil, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa, MPEAOCTaBIsIET HauOoJiee SICHbIE
oOpa3lbl MPUMEHEHUsT HAYYHOTO METO/Aa MO3HAHUS, TO €CTh Croco0a MOIy4YeHUs
JIOCTOBEPHBIX 3HAHUM O MUpE.

Onna w3 THaBHBIX 3a1ad  (pu3Myeckoro oOpa3oBaHUS B CTPYKType OOIIETo
o0pa30BaHusi COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH U UHTEpeca
K HayKe y 00y4aromuxcsl.

N3yuyenue ¢usuku Ha 0a30BOM YpOBHE MPEANOJAracT OBJIAJICHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUMHU €CTECTBEHHO-HAYUYHYIO TPAaMOTHOCTb:

Hay4HO OOBSCHATD SBIICHHUS,

OLIEHMBATh U IOHUMATh OCOOEHHOCTH HAyYHOT'0 UCCIIEJOBAHUS; UHTEPIIPETUPOBATD

JAHHBIE W HCIIOJIb30BAaTh HAYUYHBIE JI0KA3aTEIbCTBA
JUTSL TIOJTYY€HUST BEIBOJIOBY.



[enu n3yuyenus GuU3MKU Ha YPOBHE OCHOBHOT'O 00IIEr0 0Opa30BaHuUs ONPEETICHbI
B Konunenmuu npenomaBanust ydeOHoro mpenmera «®Pusmka» B 00pa3oBaTEIbHBIX
OpraHu3aIUAX Poccuiickoi ®Oenepanuu, peATU3YIOLINX OCHOBHEIE
oOmeoOpa3oBaTeibHbIE  IPOrpaMMBbl,  yTBepkAEHHOW  pemenuem  Kosmeruun
MunucrepcTBa npocsemnienus Poccutickoit @eaepanuu (mpotokon ot 3 aexadps 2019 r.
No T1K-4BH).

Henu uzydyenust u3uku:

npuoOpeTeHre MHTEpeca M CTPEMJICHUS OO0Yy4alomMXCsi K HAyYHOMY H3Y4YEHHUIO
IPUPOBI, PA3BUTHE UX MHTEIUIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEJCTABICHUNA O HAYYHOM METOJAE TMO3HAHUS U (OpMHpOBAHHE
MCCJIEI0BATENHCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBICHUSIM;

(opMupOBaHHE HAay4YHOI'O MHPOBO33PEHUS KaK pe3yjibTaTa H3y4yeHUs OCHOB
CTpOeHHUs MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3HKU;

dbopMHpoBaHUE TPEJACTAaBICHUN O POAU (U3UMKU IS Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTH;

pa3BUTHE TPECTABICHUNH O BO3MOXKHBIX chepax Oyaymiedt mnpodeccuoHaIbHOU
JeSATEIbHOCTH, CBSI3aHHON C (PM3HMKOM, MOATOTOBKA K JajJbHEHIIEMY OOYYEHUIO B 3TOM
HaIpaBJICHUMU.

JlocTuKeHHne 3TUX LeNeld MporpamMmbl 1Mo (pU3MKe Ha YpOBHE OCHOBHOIO OOILEro
oOpa3zoBaHus 00ECIEUNBACTCS PEUICHUEM CIICAYIONINX 3a/1a4:

npuoOpeTeHNe 3HAHWKM O JWCKPETHOM CTPOSHUHM BEIIECTBA, O MEXaHHUYECKHUX,
TEIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHHEe YMEHUW OMNHUCHhIBAaTh M OOBSCHATH (PU3UYECKHUE SIBICHHSIC
UCTIOJTb30BaHUEM TIOJyYEHHBIX 3HAHU;

OCBOEHHE METOOB PEIICHHUsI MPOCTEHIINX PacuETHBIX 3a7ad C HCIOIh30BAaHHEM
buznyecKkux Mojiesnell, TBOPUYECKUX U MPAKTUKO-OPUECHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHMH HAOMIOIaTh TPUPOIHBIC SBJACHUS W BBITIOJHATH OIIBITHI,
nabopatopHble pabOTBI W IKCIEPUMEHTANIbHBIE HCCIEAOBAHUA C MCIOJIH30BAaHUEM
U3MEPUTETHLHBIX TPUOOPOB;

OCBOEHHE TIPUEMOB paboThl ¢ HHGOpPMALIUEeH (PU3NUECKOTO COAEpKaHUs, BKIIFOYAs
uHOOPMAITUI0O O COBPEMEHHBIX JOCTIDKEHUSX (U3HKH, aHAIU3 W KPUTUYECKOE
OlICHMBaHUE UH(POPMALINH;

3HAKOMCTBO CO cdepamu TPOGECCHOHAIBHOM ACATEIBHOCTH, CBS3aHHBIMU
c (GU3MKON, W COBPEMEHHBIMH TEXHOJOTHSMU, OCHOBAaHHBIMH Ha JOCTHXKCHUSIX
(bu3MYeCcKO HAyKH.

Ha wusydyenue ¢usuku (0a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETo
obpasoBanust orBoauTcss 238 vacoB: B 7 kiacce — 68 uwacoB (2 yaca B HeEIIO),B
8 kimacce — 68 yacos (2 uaca B Heneno), B 9 kiacce — 102 vaca (3 yaca B Hezieio).

[Ipennaraemslii B mporpamme 1o Gpusuke nepedeHb 1a00paTopHbIX padoT U OMBITOB
HOCUT PEKOMEHJATENbHBIA  XapakTep, YYUTeNlb JeNaeT BbIOOp MPOBEIACHUS
7a00opaTopHbIX pabOT M OMNBITOB C Y4YETOM HMHAMBHUIYATbHBIX OCOOCHHOCTEH
OoOy4JaronMxcs, CHHUCKa HSKCIEPUMEHTANbHBIX 3aJaHui, MpeajiaraéMblX B paMKax
OCHOBHOI'O TOCYAapCTBEHHOTO 3K3aMeHa M0 (PU3HKE.



COAEPXKXAHUE OBYUEHUA

7 KIIACC
Paznen 1. ®usuka v €€ poJib B MO3HAHMH OKPYKAIOLIEr0 MUPA
®usuka — Hayka O mnpupone. SBimeHus npupoasl. PU3NYECKHE SBICHUS:

MEXaHUYECKHUE, TEMIOBbIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckue BelnuuHbl. M3Mepenne puznueckux BeanunH. Puznyeckue npuoopsl.
[TorpemHocTs n3MepeHnii MexxnyHapoaHasi CucTeMa eIMHMUII.

Kak ¢wu3uka w©  Jpyrue  eCTECTBEHHbIE HAayKH  H3Y4alOT  IPHUPOAY.
EcTecTBEeHHO-HaYUYHBIN METOJ] IO3HAHUS: HaOIIOEHUE, IOCTAaHOBKA HAYYHOT'0 BOIIpOCa,
BBIJIBUKEHUE TUIIOTE3, IKCIIEPUMEHT 10 IPOBEPKE TUIIOTE3, O0BACHEHNE HAOII0AaEMOTO
apieHus. Onucanue GU3NYECKUX SIBJICHUN C TIOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu
MexaHnuyeckure, TeIIIOBBIE, JICKTPUUECKHUE, MATHUTHBIC, CBETOBBIC SIBJICHUA.
dusndeckue mpuoOOPHI U MPoIieaypa MPSMBIX H3MEPEHUH aHAJIOTOBBIM U [IUGPOBBIM
pUOOPOM.

JlabopamopHwvie pabomul u onvimol

OnpeneneHre UEHbI JEIEHUS KAl K3MEPUTEIBHOTO MPUOopa.

N3mepenue paccTosiHUN.

N3mepenne 00bEMa KUIKOCTH U TBEPOTO TENA.

Ornpenenenue pa3MepOB MalbIX TE.

N3MmepeHue TemnepaTypbl PYU NOMOILHU )KUAKOCTHOTO TEPMOMETPA U AaTUHKA
TeMIepaTyphl.

[IpoBenenne uccneqoBaHus MO MPOBEPKE TMIOTE3bI: JAIBHOCTH MOJETA IIAPUKA,
MYIIEHHOT'0 TOPU30HTAIBHO, TeM 00JIbIIIe, YeM OOJIbIIIEe BHICOTA ITyCKa.

Pa3znen 2. [lepBoHavaibHbIe CBe/IeHHsI O CTPOEHUH BelllecTBA

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIBI, UX pa3mepbl. ONbITHI, JOKa3bIBAIOIINE
JHUCKPETHOE CTPOCHUE BEIIECTBA.

JIBr>keHue yactul] BemecTBa. CBsA3b CKOPOCTH JABUKEHHUS YAaCTHI] C TEMIIEPATYPOH.
BbpoyHoBckoe nBuxenue, nuddys3us. BzaumoaencTBre 4acTuil BEECTBA: TPUTIKEHUE
Y OTTAJIKUBAHUE.

ArperaTHple COCTOSIHMS BELIECTBA: CTPOCHUE Ta30B, JKUAKOCTEH H TBEPABIX
(KpUCTaINIMYeCKUX) Tel. B3auMocBsi3b MEXIy CBOMCTBAMHM BEUIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U KX aTOMHO-MOJIEKYJISPHBIM cTpoeHueM. OcoOeHHOoCTH
arperaTHbIX COCTOSIHUM BOJBI.

Llemoncmpayuu

Habmtonenue OpoyHOBCKOTO JIBHXKCHUSI.

Ha6nronenue nuddysun.

HaOnronenue sBieHui, OOBACHSIOMMXCS MPUTHKEHUEM WIA OTTAJIKUBAaHUEM
YaCTHI] BEIIECTBA.



Jlabopamopnvie pabomsi u onvimol
OreHka quaMeTpa aToMa METOJIOM PSJIOB (C UCTIOIb30BaHuEM (oTorpaduii).
OnbITH IO HAOTIOJEHUIO TETIJIOBOTO PACIITMPEHHUSI Ta30B.
OnbIThl IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBu:xeHHe ¥ B3aUMoO/ieiicTBHeE TeJl

Mexanundeckoe 1BrKeHHe. PaBHOMEpHOE U HEpaBHOMEpPHOE IBMKEHHE. CKOPOCTb.
Cpenssisi CKOpOCTb IPH HEPABHOMEPHOM JABMKEHUU. PacU€Tr myTH U BpEMEHU IBH>KCHHS.

SBnenue nHepuuu. 3aKOH HHEpUMU. B3anMoaeicTBre Tell Kak IpuYrHa U3MEHEHUS
CKOPOCTH JBHWKEHHA Tell. Macca kak Mepa MHEpTHOCTH Tena. 1ImoTHOCTE BemiecTsa.
CBs13b IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €IMHHULIE 00bEMA BEILIECTBA.

Cuita kak XapakTepucTuka B3auMoaeucTsus Ten. Cuiia ynpyroctu M 3akoH I'yka.
W3mepenune CUitbl ¢ TOMOIIBIO TMHAMOMETpA. SIBIeHNE TATOTEHUS U cviia TshkecTH. Crita
TSDKECTU Ha Apyrux miaHerax. Bec tena. HeBecomocTs. CiioKeHHE CHII, HAIIPABICHHBIX
no ogHoM mpsMou. PaBHonenctByromas cuil. Cunma TpeHus. TpeHue CKOJIBKEHHS U
TpEHHeE NMOKosl. TpeHne B IpUPOJE U TEXHUKE.

Jlemoncmpayuu
Habmronenne MexaHM4eCKOTo JBMKEHUS Tea.
N3mepenre ckopoCcTH NPSIMOJIMHENHOTO IBUKEHHUS.
HaOntonenue siBieHNs] HHEPIUU.
HaOnronenue nu3MeHeHus: CKOPOCTHU P B3aUMOJICUCTBUU TeJ.
CpaBHeHHE Macc 10 B3aMMOJICHCTBUIO TEII.
CiioxeHune cuil, HalrpaBJIEHHBIX 110 OJHOW MPSIMOM.

Jlabopamopnvie pabomsi u onvimol

OnpeneneHre CKOPOCTH PABHOMEPHOI'O JIBM)KEHUS (ILAPUKA B )KUIKOCTH, MOJIEIN
3JIEKTPUYECKOTO aBTOMOOWIISI U TaK Jlajiee).

Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUS OpycKa WM [IapuKa [0 HAKIOHHON
MJIOCKOCTH.

OnpeneneHre IIOTHOCTH TBEPIOTO TENA.

OnBITHI, JEMOHCTPUPYIOIINE 3aBHCHUMOCTh PACTSHKEHUS (Iedopmariun) mpyKUHBI
OT IPUJIO0KEHHON CUJIBL.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIBI TPEHUSI CKOJIBKEHUS OT Beca Tela
U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBiieHue TBEPABIX TeJ, )KUAKOCTEH 1 ra3oB

Hasnenue. CrocoObl yMEHBIIEHUS W YyBEIWYEHHs JAaBieHus. JlaBieHue rasa.
3aBUCUMOCTH JaBJICHUA raza oT 00béMa, Temnepatypsl. [lepenaua naBiaeHus TBEPIbIMU
TeIaMu, SKMAKOCTSIMM M ra3amu. 3akoH Ilackansa. IIHeBMaTMueckue MalIUHBL
3aBUCUMOCTb JIaBJICHUS JKUAKOCTH OT TiyOuHbl. ['MapocTaTMueckuid mapajokc.
Coobmraromuecst cocyabl. [ napaBinyeckue MEXaHU3MBI.

Atmocdepa 3emnu u armocdepHoe AaBieHue. [IpUYMHBI CyHIECTBOBAHHUS
BO3QylIHOW 00osouku 3emau. OnbiT Toppuuemu. M3mepenne atMocpepHOro



JaBJICHUS. 3aBUCHMOCTbh aTMOC(EPHOrO AABJICHHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEPHOTO J1aBJICHUS.

JlelicTBUE KUIKOCTH M ra3a Ha MOrpyKEHHOE B HUX TeJ0. BrITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxominaBanue.

Jlemoncmpayuu

3aBUCUMOCTH JIaBJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaua naBieHUs KUJIKOCTHIO U Ta30M.

Coobmraromuecs CoCy/bl.

['mnpasnrueckuu mpecc.

[IposiBienue nercTBUsE aTMOC(EPHOTO TaBIICHHUS.

3aBUCUMOCTh BBITAJIKUBAOIIEH CHIIBI OT 00bEMaA MOTPYKEHHONW YaCTH TeJla U
IJTIOTHOCTH >KUJKOCTH.

PaBeHCTBO BBHITAIKMBAIOIIEH CHJIBI BECY BBITECHEHHOM KUJKOCTH.

VYcioBue T1UIaBaHusl TeN: IUIABAHUE WA TOTPYKEHUE TEI B 3aBUCUMOCTH
OT COOTHOIIIEHUS IIJIOTHOCTEN TeNa U KUIKOCTH.

JlabopamopHwvie pabomul u onvimol

HccnegoBanne 3aBUCUMOCTH Beca Tela B BOAE OT OOBEMa MOTrpyKEHHOU
B KUJKOCTb 4aCTH TEJA.

OrnpeneneHye BRITAIKUMBAIOLIEH CHJIBI, JCHCTBYIOIIEW Ha TEJNO, IMOrPYKEHHOEB
AKUIKOCTb.

IIpoBepka HE3aBHCUMOCTH BBITAIKMBAIOIIEH CHJIBIL, JEUCTBYIOIIEW HA TEJO
B )KUJKOCTH, OT Macchl TeJa.

OnbITHl, IEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAIKMUBAIOIICH CUJIbI, JEHCTBYIOIIEH
Ha TEJO B JKUJKOCTHU, OT 00bEMA OTPYKEHHOM B KUIKOCTh YaCTH TeJla U OT MIIOTHOCTH
XKUIKOCTH.

KoHcTpynpoBaHre apeomeTpa WIM KOHCTPYUPOBAHME JIOAKW U OIPEACIICHHE €€
rpy30N0ABEMHOCTH.

Paznen 5. PaGoTa 1 MOIIHOCTb. JHEPIUsi

Mexanuueckasi padota. MOIIHOCTb.

[IpocTeie MeXaHU3MBI: pblYar, OJIOK, HaKJIOHHAs IIOCKOCTh. [IpaBuiio paBHOBeCHS
peruara. [lpumeHeHnue mpaBwiia paBHOBECHSI pblyara K OJOKY. «30JI0TOE MPaBUIION»
mexanuku. KITJI mpocteix mexanu3moB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanudeckas sHeprusi. Kunerndeckas v noTeHIMaibHas sHeprus. [Ipespamienue
OJIHOTO BUJIa MEXaHUYECKOUM SHEPTUH B IPYTrOM. 3aKOH COXPAHEHHUS SHEPTHH B MEXAHUKE.

Jlemoncmpayuu
[TpumMepbl TPOCTHIX MEXAaHU3MOB.

Jlabopamopnvie pabomol u onvimul

Omnpenenenve paOOTbl CHJIBI TPEHUS [P PABHOMEPHOM JBIDKECHUHM Teja
10 TOPU3OHTAIIBHON ITOBEPXHOCTH.

HccenenoBanue ycinoBUil paBHOBECHS pblUyara.



N3mepenne KII/1 HaKIIOHHOM TIIIOCKOCTH.
M3yuyeHune 3ak0Ha COXpaHEHUSI MEXAHUYECKOW SHEPTUH.

8 KJIACC

Pa3gen 6. TemioBble ABJIeHUSA

OCHOBHBIE MOJOXKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPHH CTPOCHHSI BEILIECTBA.
Macca u pa3mMepbl aTOMOB U MOJIEKYJI. ONBITHI, TOATBEPAKAAOIINE OCHOBHBIE MTOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

Mopenn  TBEPAOro, KUAKOTO M  Tra3o000pa3HOr0  COCTOSIHUM  BELIECTBA.
Kpucrannmueckue u amopdusie Tena. OObSICHEHHE CBOMCTB TIa30B, JKUIKOCTEH WU
TBEPJBIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYJIIPHO-KUHETHYECKOI Teopun. CMaunBaHue
Y KaWUISIPHBIC ABJICHUSA. TEIIOBOE PaCIIMPEHUE U CHKATHUE.

Temneparypa. CBsi3b TEMIEPATYPBI CO CKOPOCTBIO TEIUIOBOTO JBHKEHHS YACTHIL.
Buytpennsis sHeprusi. CriocoObl M3BMEHEHUs BHYTPEHHEH HEpPruu: Teruionepenadya u
coBeplieHne padboTel. Buael Temonepenayu: TEIJIONPOBOJHOCTh, KOHBEKIUS,
U3IIy4YCHHUE.

KonuyecTBo TemuoTel. YenpHas TEIUIOEMKOCTh BellecTBa. 1emIooOMeH H
TEIUIOBOE PAaBHOBECHE. YpaBHEHME TeIIoBOro OanaHca. [lnaBieHue m oTBepleBaHue
KPUCTAJUIMYECKUX BEILIECTB. YAenbHas TeruioTa IuiaBieHus. [lapooOpazoBanue u
koHgeHcauusa. Mcnapenue. Kunenue. VYaenbHas TemioTa mapooOpa3oBaHMUS.
3aBUCUMOCTH TEMIIEPATYPHI KUTIEHUSI OT aTMOC(HEPHOTO TaBJICHHUS.

BrnaxxnocTh BO3myxa.

DHeprus TOIIMBA. Y IeJIbHAS TETUIOTA CTOPAHMUS.

[Tpuntuner padoTs! TermoBeix aurateneit KIJ[ remmoBoro aeurarens. TemnoBsie
JIBUTATEIN U 3aIlATa OKPYKAIOIIEH CPEIbl.

3aKOH COXpPaHEHHUsI U ITPEBPALLECHHS SHEPTUH B TEIJIOBBIX IPOLECCAX.

Jlemoncmpayuu
Habmtonenue OpoyHOBCKOTO JIBHXKCHUS.
Ha6nronenue nuddysun.
Habmronenue siBeH CMadyuBaHUS U KaIWJUIIPHBIX SIBICHU.
Habmronerune TenioBoro pacmpeHus Te.
N3MeHeHue naBieHuss raza MNpu HU3MEHEHUHM O00BEMAa W HarpeBaHUU WM
OXJIAXKICHUU.
[TpaBuia u3mepeHus TeMIepaTyphl.
Bunbl Tenonepenayn.
OxJtakaeHue mpu COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepiieHnr pabOThI BHEIITHUMHU CHUJIAMHU.
CpaBHeHHE TEIUIOEMKOCTEN pa3IMUYHBIX BEIIECTB.
HabGmronenne kumeHus.
HabmnroneHue nocTossHCTBA TEMITEPATYPhI MPH TIJIaBJICHUH.



Moenu TeIIOBBIX ABUTATEIIEH.

JlabopamopHhwvie pabomul u onvimol

OnBITHI IO OOHAPYKEHUIO TEHCTBUSI CHIT MOJICKYJIIPHOTO TIPUTSKCHHUSI.

OMnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WIIM caxapa.

OnpIThl MO HAOMIOJIEHUIO TEIJIOBOTO PACIIMPEHUs T'a30B, KUIKOCTEH U TBEPABIX
TeJL.

Ornpenenenue AaBiaeHUs BO3AyXa B OalJIOHE MIIPUIIA.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTH JaBIICHUS BO3AyXa OT €ro o0béMma u
HarpeBaHus WIH OXJIAKICHHUS.

[IpoBepka ruMOTE3bl JUHEWHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUJIKOCTH
B TEPMOMETPUYECKOMN TPYOKE OT TEMIEPATYPHI.

HaGnronenue naMeHeHusl BHyTPEHHEW SHEprUu Tella B pe3yJibTaTe TeIIonepesaun
Y paOOThI BHEIIHUX CHJI.

UccnenoBanue siBieHUs TEIIOOOMEHA IMPU CMEITUBAHUU XOJIOJAHOW U ropsuei
BOJIbI.

OnpeneneHrue KOJIMYECTBA TEIJIOTHI, IMOJYYEHHOTO BOJON MpH TEIIOOOMEHe
C HArpeThIM METAJUIMUECKUM LIMIHHAPOM.

OnpenenenHne y1eapHOM TEMIIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca UCHapeHus.

OrnpeneneHrne OTHOCUTEIBHOM BIIAJKHOCTH BO3AYXa.

Ornpenenenue yaenbHOM TEIOTHI ILUIABJICHUS JIbJA.

Pa3znen 7. DinekTpuvecKkue U MATHUTHBIE SIBJIEHUSI

OnekTpuzanus Tenl. J[Ba poaa d3IEKTpUYECKUX 3apsAloB. BiaumopelictBue
3apspKeHHBIX Tel. 3akoH KyoHa (3aBUCHMOCTh CUITBI B3aUMOICHCTBHSI 3aPSKEHHBIX TEJl
OT BEJIMUMHBI 3apAJI0B U PACCTOSHUS MEXKY TEIaMH).

OnekTpuueckoe moje. Hanpsok€HHOCTH  anekrpuueckoro mois.  [IpuHiun
CYINEPIO3ULIUU AIEKTPUUECKUX MOJIeH (Ha KAUeCTBEHHOM YPOBHE).

Hocurenu »siekTpuueckux 3apsioB. DJIEMEHTAPHBIA AJIEKTPUUYECKUN  3apsi.
Crpoenne atoma. IIpoBOAHMKN M NHUAIEKTPUKH. 3aKOH COXPAaHEHHS JIEKTPUUYECKOIO
3apsna.

DNEeKTPUYECKUNA TOK. Y CIOBHSI CYIIECTBOBAHMS IEKTPUUECKOTO TOKA. MICTOUHMKH
NOCTOSIHHOI'O TOKa. JIEHCTBHS SJEKTPUYECKOTO TOKa (TEIUIOBOE, XHMHYECKOE,
MarHuTHOE). DJIEKTPUUYECKUNA TOK B KUJKOCTSAX U raszax.

Onektpuueckas uenb. Cujla Toka. DIeKTpuueckoe HanpspkeHue. COnpoTHBIIEHUE
IPOBOJHUKA. YJIEJIbHOE COINPOTHBIICHHE BemlecTBa. 3akoH Oma Mg y4yacTKa LEIH.
[TocnenoBaTenpHOE U APAJLIEIBHOE COEIMHEHNE POBOIHUKOB.

PaboTa u MOITHOCTB ANIEKTPUUYECKOTO TOKA. 3akoH Jlxkoyna—Jlenna. DnekTpruueckue
LMY U TOTPEOUTENH 3IEKTPUUECKOM 3Hepruu B ObITy. KopoTkoe 3aMbikaHuUe.

[TocrosiHHBIE MarHuThl. B3anmonelcTBME MNOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. MarHuTHoOE 1oje 3eMJIM U €ro 3HauYeHue JUIsl )Ku3HU Ha 3emuie. OnbIT Dpcrena.



MaruutHoe moJie NEKTPUYECKOro Toka. IIpuMeHeHue >IeKTPOMAarHUTOB B TEXHUKE.
JleiicTBrE MAarHUTHOTO TIOJISl HAa MPOBOJHUK C TOKOM. DJIEKTPOJBUTATEIb MMOCTOSTHHOTO
Toka. Hcmosib30BaHWE DICKTPOABUTaTEe B TEXHUYECKUX  YCTPOWCTBAX U
Ha TPaHCIIOPTE.

Onbitel @apanes. SBIeHHE 3IEKTPOMarHUTHOM HMHAYKUMHU. IIpaBuno Jlenua.
DnekTtporeHeparop. CrocoObl MOTYyUYEHHUSI FAEKTPUUECKON SHEPTUHU. DIEKTPOCTAHIIUM Ha
BO300HOBIISIEMBIX HUCTOYHUKAX SHEPTHUHU.

Jlemoncmpayuu
DJIeKTpU3aLUs TE.
JIBa poaa aNEKTPUYECKUX 3aPSAI0B U B3AUMOACHCTBUE 3aPSKEHHBIX TEIL.
Y CTpONCTBO M AEHCTBUE IIEKTPOCKOIIA.
DJIeKTpocTaTU4YeCKass MHIYKIIUSI.
3aKOH COXpaHEHUS JIEKTPUUECKUX 3aPsJI0B.
[IpOoBOIHUKH U JUATIEKTPUKH.
MoaennpoBaHre CUIIOBBIX JUHUAN SJIEKTPUUECKOTO TTOJIS.
M cTOYHUKH TTOCTOSIHHOTO TOKA.
JlencTBUS NEKTPUUYECKOTO TOKA.
DIIEKTPUYECKHUMN TOK B )KUIKOCTH.
["a30BbIi1 pa3ps.
N3mepenne cuitbl Toka aMIepMeTPOM.
N3mepenne 3neKTpruiIeCcKOro HarpsKeHUs BOJIbTMETPOM.
Peocrar u MmarazuH CONpOTUBIICHUI.
BzaumoelicTBr€E TOCTOSIHHBIX MAarHUTOB.
MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUS MOJIOCOB MarHuTa.
MoaenupoBaHHEe MArHUTHBIX MMOJIEH TTOCTOSTHHBIX MAarHUTOB.
OnbIT Opcrena.
MarauTHoe 1oJje Toka. DIEKTPOMarHur.
JlericTBME MAarHUTHOTO MOJISL HA MPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEb MMOCTOSIHHOTO TOKA.
HccnenoBanue siBIIeHUS SIEKTPOMAarHUTHOW HHAYKIHH.
OnbiTel @apajes.
3aBUCHUMOCTh HANPABJIEHUS UHIYKIIMIOHHOTO TOKA OT YCJIOBHUI €r0 BOSHUKHOBEHUS.
DJIEKTPOre€HEePaATOP MOCTOSTHHOTO TOKA.

JlabopamopHvie pabomul u onvimol
OnbITH IO HAOTIOACHUIO DJIEKTPU3AIUH TEJl MHAYKIINEH U MPU CONMPUKOCHOBEHUHU.
WccnenoBanue neiicTBUS JIEKTPUUECKOTO OIS HA MPOBOTHUKHU U JTUDJICKTPUKH.
COopka 1 mpoBepka paboOThI IEKTPUIESCKOM IIEMTH TOCTOSHHOTO TOKA.
H3mepeHue u peryIupoBaHue CUJIbI TOKA.
N3mepenne u peryImpoBaHUE HAMPSHKESHUS.
HccnemoBanne  3aBUCHUMOCTH  CHJIBI  TOKa, HIYIIETO  4Yepe3  Pe3UcTop,
OT COTIPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.
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OnbIThl, JIEMOHCTPHUPYIOIINE 3aBUCHUMOCTh JJIEKTPUUYECKOTO COMPOTUBIICHUS
MIPOBOJAHUKA OT €ro0 JUIMHBI, INIOMAAU TONEPEYHOTO CEYEHUS U MaTeEpHaIIa.

[IpoBepka npaBuia CIOKEHHS HAMPSKEHUN MPU MOCIEAO0BATEILHOM COECAUHEHHUU
JIBYX pE€3UCTOPOB.

IIpoBepka npaBuia st CUJIbI TOKA MPU NApaLIEIbBHOM COEITMHEHUHN PE3UCTOPOB.

Onpenenenre pabOThI 3JAEKTPUUECKOT0 TOKA, HIYIIETO YepPE3 PESUCTOP.

OnpeneneHre MOIHOCTHY AJIEKTPUUECKOTO TOKA, BBIACIISIEMON HA PE3UCTOPE.

HccnenoBanne 3aBUCHMOCTH  CWJIbI  TOKa, MAYLIErO 4Yepe3  JIaMIIOUKYy,
OT HANPSHKEHUS HA HEM.

Onpenenenue KIIJ[ Harpesarens.

UccnenoBanre MarHuTHOTO B3aUMOJICHCTBUS TOCTOSTHHBIX MAarHUTOB.

N3ydenne MarHuTHOTO MOJISI MOCTOSHHBIX MAarHUTOB MPU UX OOBEIMHEHUU U
pa3acieHUHN.

Hccnenosanue neicTBUA 3IEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI B3aUMOJICUCTBUSA KaTYIIKU
C TOKOM U MarHuTa OT CUJIbI TOKA M HaIlPaBJICHUS TOKa B KaTYIIKE.

N3ydenne neiicTBUS MArHUTHOTO MOJI Ha TPOBOJAHUK C TOKOM.

KoHcTpyrpoBanue u uzydeHue padoThl JJIEKTPOABUTATENS.

Nsmepenue KII] anexTpoaBuraTeabHON YCTAaHOBKH.

OMNBITHI IO UCCIIEIOBAHUIO SIBJICHUS DJICKTPOMArHUTHON MHIYKIIMH: UCCIIECIOBAHUE
M3MEHEHHU 3HAUYCHHS U HAIIPaBJIEHUS UHAYKIMOHHOTO TOKA.

9 KUIACC

Pa3nen 8. Mexanudeckue siBJIeHUsI

Mexannueckoe  JABWKEHHE. MarepuaiibHasg  Touka. (CucremMa  OTcCYETa.
OTHOCUTENBHOCTh ~ MEXAaHMYECKOTO  JBWKEHUA. PaBHOMEpHOE  NPSAMOJIMHEHHOE
nBrkeHue. HepaBHoMmepHOoe mnpsiMoiinHEHOE JBWKeHHE. CpenHssi U MTrHOBEHHAas
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKEHHM.

VYckopenne. PaBHOyckOpeHHOE TIpsiMOJTMHEHOe JABKeHne. CBOOOAHOE MaIcHUE.
OmnpiThl ["anunes.

PaBHOMepHOE JnBMKEHHE TO OKpyxHocTH. [lepmon m yacrora oOpamieHus.
JInnerHasa 1 yriaoBas CKOpOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHUE.

ITepsbiit 3akoH Herorona. Bropor 3axkoH HeroroHa. Tperuin 3axkoH HbrotoHa.
[IpuHIMII CYyNIEpHO3ULINU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHUS CKOJBXKECHUSA, CHIA
TPEHUS OKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TSKeCTU U 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO MaJeHUSI.
Jemxenue minanetr Bokpyr Connua. IlepBas kocmuueckast ckopocth. HeBecomMocTh u
MEPETPY3KHU.
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PaBHOBecue wmarepuanbHON TOUkH. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA € 3aKPEIUIEHHON OChIO BpallleHusa. MOMEHT cuiibl. LIeHTp TsKeCTH.

Nmnynsc Tema. M3mMeHeHne wummysnbca. VMIynbc cuiibl. 3aKOH COXpaHEHUS
UMITyJIbca. PeakTuBHOE ABMKEHUE.

Mexannueckass paboTa 1 MOIIHOCTh. PaboTa cui TsKecTH, YNpPyrocTd, TPEHUS.
CB3b sHepruu U padotsl. [loTeHnnanbHas SHEPIrUs Tea, MOAHIATOTO HaJl TIOBEPXHOCTHIO
3emud. [loTeHnmanbHas sHEprus cxarou npykuHbl. Knnetndeckas sHeprus. Teopema
O KUHETHYECKOU dHEPIruH. 3aKOH COXPAaHEHUSI MEXaHUYECKON SHEPrUu.

Jlemoncmpayuu

Habnronenne MexaHn4ecKoro JBMKEHUS TENa OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

CpaBHeHUE IMyTEN U TPACKTOPUN ABUKEHUSA OJHOTO U TOTO € TEJIa OTHOCUTEIBHO
Pa3HBIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHUS IIPSIMOIMHENHOTO JBUKEHMUS.

HccnenoBanne npu3HaKkoB PaBHOYCKOPEHHOIO IBUKEHUS.

Hab6utoienue nBU»KeHus Tena o OKpyKHOCTH.

HaGnrogeHue MexaHUYEeCKUX SIBICHUM, MPOUCXOISAIIMX B CHCTEME OTCUETa
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBM)KEHHUM OTHOCUTEIHHO KaOWHEeTa
bu3uKH.

3aBUCUMOCTb YCKOPEHUS TENa OT MAacChl TEJIA U ACUCTBYIOIIEH Ha HETO CUJIBI.

HaGnronenue paBeHcTBa CHII TPU B3AaMMOJIEHCTBUH TET.

N3meHenune Beca Tena mpu yCKOPEHHOM JBHKECHUH.

IIepenaya umiryabca npu B3auMOJECHCTBUU TEJL.

[IpeoOpa3zoBaHus SHEPTUH MTPU B3aUMOJECHCTBUU TEIL.

CoxpaHeHne UMITYJIbCa ITPU HEYTIPYTOM B3aUMOJICCTBUH.

CoxpaHeHne uMITyJbca Mpu a0COMIOTHO YIPYTOM B3aUMOECHCTBUU.

HabutoieHne peakTHBHOTO IBHKEHUSI.

CoxpaHeHHne MEXaHUYECKOM SHEPTHH NPU CBOOOTHOM IaJIEHUU.

CoxpaHeHHEe MEXaHMYECKOM DSHEPrUM IpU JBWKEHHUHM Tela MOJ ACHCTBHUEM
MPY>KUHBI.

JlabopamopHvie pabomul u onvimol

KoncTpynpoBanue TpakTa Juisi pa3roHa v JajbHEHIIero paBHOMEPHOTO JBUKCHHS
IIapUKa WIA TEeTIEHKKH.

Omnpenenenre CpeaHe CKOPOCTH CKOJIbKEHUsI OpyCcKa WIIM JBYDKCHHS IIAPHUKAIIO
HAaKJIOHHOM INIOCKOCTH.

Omnpenenenre yCKOPEHUs Teja MPU PaBHOYCKOPEHHOM JBWKCHUH MO HAKJIOHHOU
TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JIBHYKEHUH
0€3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIM TPH PAaBHOYCKOPEHHOM JBW)XCHHHM 0€3 HadaJibHOU
CKOPOCTH ITyTH OTHOCSITCS KaK Psii HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE TPOMEKYTKH
BPEMEHU OJIMHAKOBHI.
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Uccnenoanne 3aBUCUMOCTH CUJIbI TPEHUSI CKOJIBXEHUS OT CHJIbl HOPMAJIBHOTO
JTABJICHUSI.

Onpenenenue k03¢hHULIMEHTA TPEHUS CKOJIbKEHUS.

Omnpenenenre KECTKOCTU MPYKUHBI.

Omnpenenenne paOOTBl CHJIBI TPEHUS TP PABHOMEPHOM JBMKCHHM Teja
110 TOPU30HTAIILHON TOBEPXHOCTH.

Omnpenenenre pabOThl CUIIBI YIPYTOCTU TPHU MOABEME Ipy3a C HCIOJIb30BAHUEM
HEIMOJABUYKHOTO U MOJBUKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHEHUsI SHEPTUH.

Pa3nen 9. Mexannuyeckue K0J1€0aHUS U BOJTHBI

KonebarenbHoe npmwkeHune. OCHOBHBIE XapaKTEPUCTHUKHU KoJIeOAHUM: TEPHO,
4acToTa, aMIUINTyJa. MaremMaTW4ecKuid W TNPYXUHHBIA MasTHHUKU. [IpeBpamienue
SHEPIUM MPHU KOoJeOaTeIbHOM JBUKCHUU.

3aryxarone kojiebanus. BeiHyXaeHHbIE KoneOaHus. Pe3onanc. Mexanuueckue
BOJIHBI. CBOMCTBAa ME€XaHWYECKHUX BOJIH. [IpomonpHBIE M MonepedHbie BOJIHBL. J[JinHA
BOJIHBI M CKOpPOCTH €€ pacnpoCTpaHCHHs. MeXaHM4YeCKue BOJHBI B TBEPIOM TEIIE,
CEHCMMYECKHE BOJIHBI.

3ByK. I'poMKocTh 3Byka W BbIcOTa TOoHA. OTpakeHue 3Byka. MHPpa3Byk wu
YIBTPa3BYK.

Jlemoncmpayuu
HaGnronenue xosne6anuil Tes o AEHCTBUEM CUJIbI TSKECTH U CUJTbI YIPYTOCTH.
Ha6nronenue konebanuii rpy3a Ha HUTU U Ha TIPY>KUHE.
Habmronenune BeIHYXICHHBIX KOJICOAHHWI M pe30HaHCA.
PacnipocTpanenne npoaoibHBIX U MOMEPEUHBIX BOJH (Ha MOJIENHN).
HabitoieHne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKyCTUYECKHI PE30HAHC.

JlabopamopHwvie pabomul u onvimol

Omnpenenenre YaCTOTHI M IEpHOIa KOJIeOaHUH MaTEMaTHICCKOTO MasTHUKA.

Omnpenenenre 4acTOThI U MEpUO/Ia KOJIeOaHUH IPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTU TEpUO/a KOJEOAHWI TOJBEIICHHOTO K HUTHU Tpy3a
OT JUTMHBI HUTH.

HccnenoBanue 3aBUCHMOCTH TIepUOJa KOJIeOAHWUH TIPYKUHHOTO MAasTHHKA
OT MaccChl Tpy3a.

[TpoBepka HE3aBUCUMOCTH Tepuoa KoyeOaHuid Tpy3a, MOJBEIICHHOTO K HUTH,
OT Macchl Tpy3a.

OnbITHI, EMOHCTPUPYIOUINE 3aBUCHUMOCTh TMEpHOAAa KOJICOAHWA TPYKUHHOTO
MasiTHUKa OT MaccChl Tpy3a 1 KECTKOCTH MPY>KUHBI.

H3mepenue yckopeHus: CBOOOTHOTO TaICHHUS.

Pa3nea 10. DiiekTpoMarHuTHoOE MoJie M 3JIeKTPOMATHUTHbIE BOJIHBI
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DNeKTpOMarHuTHOE ToJIE. DneKTpOMarHuTHbHIE BOJIHBI. CaoiicTBa
ANEKTPOMATrHUTHBIX BOJH. IllKama 3JIeKTpOMarHUTHBIX BOJIH. Vcmosb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3U.

DnexkTpomMarHuTHas npupoaa ceera. CKopocTs cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBolicTBa JIEKTPOMAarHuTHBIX BOJIH.
BoiHOBBIE CBOMICTBA CBETA.

JlabopamopHhwvie pabomul u onvimol
N3ydeHnne cBOMCTB 3IEKTPOMArHUTHBIX BOJH C MTOMOIIBI0 MOOMIBHOTO TeneoHa.

Pa3nes 11. CBeroBble ABI1eHUA

JlyueBas mopmens cBera. Mcrounukn cBera. [IpsmonuHeriHoe pacmpocTpaHeHue
ceeta. 3armeHuss Connua w Jlywel. Otpaxenue cera. [lnockoe 3epkano. 3akoH
OTpa)KEHUs CBETA.

IIpenomienue cBeTa. 3aKOH IpesioMyieHusl cBeta. [lomHoe BHyTpeHHEe OTpakeHHe
cBeta. lcnosib30BaHuE NOJHOTO BHYTPEHHETO OTPAXKEHHS B ONITUYECKUX CBETOBOJIAX.

JIunza. Xox nmyuei B nuH3e. OnTudeckas cucreMa (oroanmnapara, MUKpPOCKOIa U
Teneckona. I'a3 kak onruyeckas cuctema. bim3opykocTs U JaIbHO30PKOCTb.

Paznoxenue 6enoro ceeta B cekTp. Onbitel HetoToHa. Cri0’KeHNEe CTIEKTPaIbHBIX
1uBeToB. /ucnepcus ceera.

Jlemoncmpayuu
[IpssMonMHEHOE PACIIPOCTPAHEHUE CBETA.
OtpaxkeHue cBeTa.
[Toyuenune n300paskeHUH B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.
OnTH4eCcKU CBETOBO/I.
Xon nyyei B coOuparoliei JInH3e.
XO0q JIyde B pacCEUBAIOLIEN JIMH3E.
[Tonyyenue n300paxeHuil ¢ MOMOINIbIO JIMH3.
[Tpuntun neiictBus Goroanmnapara, MUKPOCKOIIAa M TEIIECKOTIA.
Mopens riasa.
Paznoxenue 0em0ro cBeTa B CIIEKTP.
[Toyyenue 0enoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX LIBETOB.

JlabopamopHwvie pabomul u onvimol
HccnenoBanue 3aBUCUMOCTH yIila OTPaXKEHUSI CBETOBOTO Jiyda OT yIJIa MaJACHUs.
N3yuenune xapakTepucTUK N300pakeHus MpeMeTa B INIOCKOM 3epKalie.
Hccnenoanne 3aBUCMMOCTH yIJla NPEJIOMIIEHHS] CBETOBOIO JIyda OT yrja NaJeHus
Ha IPAHHULIE «BO3AYX—CTEKIIO».
[Tonyuenne n300pa>keHU C MOMOIIBIO COOUPAFOIICH JIMH3HI.
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Omnpenenenre OKYCHOTO paCCTOSHUS U ONTHYECKOW CHITBI COOMPAIOIIEH JTMH3BI.

OnbITHI IO Pa3IOKEHHUIO OEJIOTO CBETA B CIIEKTP.

OnbITH 0 BOCIPUATHUIO 1[BETA MIPEIMETOB MPU UX HAOIIONCHUU Yepe3 LIBETOBBIC
(GUIBTPBI.

Pa3nen 12. KBanToBbI€ sIBJI€HHS

Omnswitel Pezepdopna u mnmaHetapHas monenb aroMa. Mogenbs atoma bopa.
Hcnyckanue v norionieHue ceeta aroMoM. KBaHThI. JInHEUaThle CIIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- U ramma-usinydeHus. CTpoeHrne aTOMHOTO siipa.
Hyknonnas monens atromHoro sigpa. M3oromnsl. PagnoaktuBHeie npepamienus. [lepron
IIOJTypacIiaia aTOMHBIX SIAEP.

SnepHble peakuuu. 3aKOHBI COXPAaHEHHUS 3apsI0BOI0 U MacCOBOTO YUCEN. DHEPTUs
CBSA3M aTOMHBIX sAnep. CBs3p Maccel M 3Hepruu. Peakuuu cuHTE3a M JENEHUS SIED.
Ncrounuku saeprun ConHua u 3BE31.

Anepnas osHepretvka. JIeMCTBHS paaMOAKTUBHBIX M3JIy4YEHUNM Ha JKHUBBIC
OpTaHU3MBI.

Jlemoncmpayuu
CnexTpbl U3Ty4EeHHS U TOTIIOIMICHUSI.
CnekTpbl pa3IuvyHbIX Ta30B.
CnekTp Bogopoa.
Ha6nronenue tpekoB B kamepe Buiibcona.
PaboTa cuéTurka HOHU3UPYIOIIUX U3ITYUCHUH.
Peructpanus nzinyueHust IpupoOgHBIX MUHEPATIOB U MTPOAYKTOB.

Jlabopamopnvie pabomsi u onvimol

Ha6nronenue CruionHpiX ¥ IMHEWYAThIX CIIEKTPOB U3TYUYCHUS.

UccnenoBanue TPEeKOB: W3MEPEHHE SHEPTUU YACTHIIBI IO TOPMO3HOMY IIyTH
(o pororpadusam).

N3mepenne paaroakTUBHOTO (OHA.

IToBTOPUTEIBHO0-0000 IAOIIMIT MOAYJIb

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TpPEeIHAa3HAYeH JJIsi CUCTEMATU3aALMH U
000011IeHUs] TPEAMETHOTO COJEPKAHUSI M OMbITa ACATENbHOCTH, MPUOOPETEHHOTO MPU
U3YYeHUU BCEro Kypca (U3MKH, a Takke g TOJATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY dK3aMEHY M0 (pU3uKe JIsi 00ydarommuXxcsi, BRIOPABIIUX 3TOT YUCOHBIM
IPEIMET.

[Ipy W3ydyeHHH AAHHOTO MOZYJS PEATU3YIOTCS U CUCTEMATU3HPYIOTCS BHUIBI
NESITEIbHOCTH, Ha OCHOBE KOTOPBIX OOECHEUMBAETCSA MNOCTIKEHHUE TPEAMETHBIX H
MeTarpeMETHBIX IUTAaHUPYEMBIX pEe3ynbTaTOB oOyueHus, dbopmupyeTcs
€CTECTBEHHO-HAy4YHasi TPaMOTHOCTb: OCBOCHHME HAyYHBIX METOJIOB MCCIIEIOBAHUS
SIBJICHUI TIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHATH (DU3UUECKUE SIBJICHHUS,
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MIPUMEHSISL TIOJIyYEHHBIE 3HAHMS, pEllaTh 3aJadyd, B TOM YHCIIE KayeCTBEHHbIC U
AKCIIEPUMEHTAJIbHBIE.

[IpuHIMIIHAIBHO JEATENBHOCTHBIN XapaKTep JAHHOIO pa3eiia peaanu3yeTcs 3a CUET
TOT0, YTO OOYYAIOUIUECS BBIMOJHSIOT 3a/1aHUs1, B KOTOPBIX UM MPEJIaraeTcs:

HA OCHOBE MOJIyYE€HHBIX 3HAHUW Pacro3HAaBATh U HAYYHO OOBSACHATH (PU3UUYECKHE
SBJICHUS B OKPYXAIOIIEH TPUPOJIE U TOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh HAyYHbIE METObI UCCIIEIOBaHUS (PU3NYECKUX SIBJICHUH, B TOM YHCIIE
JUTSL IPOBEPKH THIOTE3 U MOJIYUYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHSATh HAy4YHbICE OCHOBBI HaMOOJIEe BAXHBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAaIpUMEp, MPAKTUYECKOrO0 MCIIOJIb30BAHUS PAa3JIMYHbIX HCTOYHUKOB
SHEPrMM Ha OCHOBE 3aKOHAa IPEBpPAICHUS M COXPAHEHUS BCEX H3BECTHBIX BHUJOB
DHEPIUH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

N3ydyenne ¢u3MKd HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAIPaBJICHO
Ha JIOCTM)KCHHE JIMYHOCTHBIX, METAlPEIMETHBIX U TPEAMETHBIX 00pa30oBaTeIbHbBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare m3ydeHus (U3MKH Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
y oOyuaronierocst OyayT cqpopMUpOBaHbI CICIYIONINE TUYHOCTHBIE PE3YyJIbTaThl B YACTH:

1) naTpUOTHYECKOT0 BOCTUTAHMA:

IIPOSIBJICHHE MHTEpPECa K UCTOPUHA U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3nUecKoil HayKH;

LIEHHOCTHOE OTHOLLIEHUE K JTOCTUKEHUSAM POCCUUCKUX YUEHBIX-(PUZHKOB;

2) rpaKAaHCKOT0 U TYXOBHO-HPABCTBEHHOT'0 BOCITUTAHMS:
TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJIEHUM OOIIECTBEHHO-3HAYUMbIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C TPAKTUUECKUM MPUMEHEHUEM JTOCTIKEHUN (DU3UKH;
OCO3HAaHHME BAXKHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B IESITEIBHOCTH YYEHOTO;

3) 3CTETHYECKOr0 BOCIIUTAHUS:
BOCIIPUATHE OCTETHUCCKMX KAUeCTB (PM3MUYECKONM HAayKH: €€ TapMOHHYHOIO
HOCTPOEHHS, CTPOTOCTH, TOYHOCTH, JTAKOHHYHOCTH;

4) IEeHHOCTH HAYYHOT'0 MO3HAHUSI:

OCO3HAHHE IIEHHOCTH (PU3MYECKONM HAYKU KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHUsI TEXHOJIOTHUM, BaXKHENIIEH COCTABIIIOIIECH KYIbTYPHI;

pa3BUTHE HAy4YHOW JIFOOO3HATENBHOCTH, MHTEpeca K HCCIEI0BATEIbCKON
JIESITENBHOCTH;

5) hopMupoBaHUsI KYJIbTYPbI 3I0POBbSI 1 SMOLIMOHAJILHOI0 0J1ATOTIOJTYYHSI:
OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaKHOCTH MPABHJI OE30MACHOTO TOBEACHHSI HAa TPAHCIIOPTE,
Ha JIOpPOrax, ¢ MIEKTPUUECKUM U TETIOBBIM 000pYAOBAaHUEM B IOMAITHUX YCIOBUSIX;
c(hOpMHUPOBAHHOCTh HaBbIKa pedIeKCUH, MPU3HAHUE CBOETO IMpaBa Ha OUIMOKY U
TaKOT0 K€ MpaBa y JIPyroro 4eaoBeKa;

6) TPy10BOT0 BOCTIMTAHUS:

AKTMBHOE ydyacTHE B pEIICHWHM NPAKTHUYECKMX 3amad (B paMKaX CEMBH,
00pa3oBaTe/IbHONW OpraHu3allMd, TOpOojJa, Kpas) TEXHOJIOTHYECKOH W  COIUAIbHOM
HAIpPaBICHHOCTH, TPEOYIOIINX B TOM YUCIIE U (PU3UUECKUX 3HAHUI,

MHTEPEC K IPAKTUYECKOMY M3Y4EHUIO MPOYECCH, CBA3aHHBIX ¢ (DU3UKOIA;
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7) 3K0JI0THYECKOT0 BOCTINTAHMS:

OpUEHTAIMs Ha MPUMEHEHHE (PU3MUECKUX 3HAHHWH ISl PEIICHHS 3aJlad B 00J1acTH
OKpY>KaroIel cpe/ibl, INIAHUPOBAHUS TTOCTYIIKOB M OLICHKH UX BO3MOYKHBIX MTOCIICACTBUN
JUISL OKPY>KaIOIIEeH Cpeibl;

OCO3HAHHE TJI00ATBLHOTO XapaKTepa SKOJOTHUECKUX MPOOJIEM U TyTEe UX PEILICHHUS;

8) amanTanyu K N3MEeHAIOIMMCS YCIOBHAM COIHAILHOW W MPUPOIHOI Cpeabl:

MOTPEOHOCTh BO B3aMMOJICHCTBHUH TPU BBITTOJTHCHUH WCCIICIOBAHUN W MPOCKTOB
(bU3UYECKOM HAMPABIEHHOCTH, OTKPBITOCTD ONBITY M 3HAHUSM JIPYTHX;

MOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO JEATEeIbHOCTD;

OTpeOHOCTh B (HOPMUPOBAHUM HOBBIX 3HAHUM, B TOM YHUCJE (POPMYITUPOBATh HCH,
MIOHSATHUSI, TUTIOTE3bI O PU3UIECKUX OOBEKTAX U SIBJICHUAX;

OCO3HaHME JEe(PHUIIUTOB COOCTBEHHBIX 3HAHMK M KOMIIETEHTHOCTEH B 00JacTH
busuKy;

IJJAHUPOBAHKWE CBOETO PA3BUTHSA B MPUOOPETCHWHM HOBBIX (PU3NUYCCKHUX 3HAHUM;

CTPEMJICHHE aHATM3UPOBATh U BBISBIISATH B3AMMOCBSI3H IIPUPOJIBI, 00IIECTBA U
PKOHOMMKH, B TOM YHCJI€ C UCTIOJIb30BaHUEM (DHU3UICCKUX 3HAHUM;

OIICHKA CBOUX JICMCTBUM C YUETOM BIIMSHHUS Ha OKPYKAIOIIYIO CPETY, BO3MOMXKHBIX
r7100aJIbHBIX ITOCIEICTBHUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynabTaTe OCBOCHHS TpOTrpaMMbl MO (PU3HKE HA YPOBHE OCHOBHOTO OOIIETO
oOpaszoBaHus y oOyuaromierocsi 0ynyt copMUpoBaHbl MeTampeaMETHBIE pe3yJIbTaThl,
BKJTFOYAFOIITME TTO3HABATEIILHBIC YHUBEPCAIbHBIC YICOHBIC TEUCTBUS, KOMMYHUKATHBHBIC
YHUBEPCATbHBIE YUeOHBIC JCHCTBUS, PETYISITHBHBIC YHUBEPCATbHBICYICOHbBIC TCHCTBUS.

Ilo3HaBaTebHbIC YHUBEPCAJbHbIC Y4eOHbIC ACHCTBUS
Bba3oBbie joruveckue 1eMCTBUS:

BBISIBJISITH M XapaKTepU30BaTh CYLIECTBEHHbIE NPU3HAKK OOBEKTOB (SIBJICHUN);

YCTaHABIIMBATh CYIIECTBEHHBIN NMPU3HAK KJIACCU(UKALNN, OCHOBAHMS
JJ1s1 000OIIIEHUS ¥ CPAaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M ITPOTUBOPEYHS B pacCMaTPUBAEMBbIX (haKkTax, TaHHBIX
¥ HAOMIOZCHUSIX, OTHOCSIINUXCS K (PU3HMUECKUM SIBIICHUSIM;

BBISIBJISITH IPUUUHHO-CJIC/ICTBEHHBIE CBSI3U MPU U3yYEeHUHU (PU3MUECKUX SBICHUN U
IPOLIECCOB, JeNiaTh BBIBOJABI C HCIONb30BAaHUEM JEAYKTUBHBIX W HWHAYKTHUBHBIX
YMO3aKJIIOU€HUH, BBIIBUTATh TUTIOTE3bI O B3AUMOCBA3SIX (DU3HUECKUX BEJIINYHH;

CaMOCTOSITENIbHO BBIOMpATh crmoco0 pemeHuss yueOHOMl (Qu3mueckor 3amauu
(cpaBHEHUE HECKOJIBKUX BAPUAHTOB PEILIEHUs, BBIOOp Hanbosiee MOAXOAIIETO € yUETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPHUEB).
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ba3oBble ucciaenoBare/ibCKue JeHCTBUSA!

UCTIONB30BaTh BOMPOCHl KaK HCCICNOBATEIbCKUH HHCTPYMEHT TIO3HAHWS,

MPOBOJIUTH TIO CAaMOCTOSATEIHLHO COCTABICHHOMY IUIAaHY OIIBIT, HECJIOKHBIN
bU3MYEeCKUl  OKCIEPUMEHT, HEOOJBbIIOe HCCIAeAOBaHNEe (DUINISCKOTO  SBICHUS;

OIICHUBATh HA MPUMEHUMOCTH U JOCTOBEPHOCTH MH(GOPMAIIHIO, TIOJIYICHHYIO B X0J1€
WCCJICTOBAHMSI UJTH SKCTICPUMEHTA,

CaMOCTOSTENNbHO  (pOpMyYIHpOBaTh OOOOIICHHWSIT W BBIBOJALI IO pe3ylbTaTaM
POBEAEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,

IIPOTHO3UPOBATh BO3MOXKHOE JajbHEHIee pa3BUTHE (PUINISCKUX TPOIECCOB,a
TaK)K€ BBIJIBUTATh MIPEATNOIO0KEHUS 00 UX PA3BUTHH B HOBBIX YCIIOBUSAX M KOHTEKCTaX.

Pabora ¢ undpopmanumeii:

NPUMEHATh Pa3JIMYHbIE METOAbl, WHCTPYMEHTHl W 3alpoChl MpPU TOUCKE
U 0TOOpe MHPOpPMALUU WM JaHHBIX C YYETOM IpeNIOKEHHOW ydeOHOH (usmueckoin
3aJ1aui;

aHAJIU3UpOBaTh, CHUCTEMATU3UPOBATh W  HUHTEPHIPETHUPOBATH  HMHPOPMALIHIO
pa3IUYHBIX BUAOB U (POPM IPENCTABICHHUS;

CaMOCTOATENIbHO BBIOMPAaTh ONTUMAIBHYIO (POpMY MpeACTaBICHHUs] HHPOpMALUU U
WUIIOCTPUPOBATh pPEIIAEMbIE 3aJa4d HECIIOKHBIMM CXEMaMH, JHarpaMMaMy, HWHOHN
rpadukoil 1 ©X KOMOWHAIIUSAMH.

KoMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIe HeCTBUS:

B X0JIe OOCYXJIeHHs Y4eOHOro marepualia, pe3ysbTaToB JIa0OpaTOPHBIX pPadoT
Y MPOEKTOB 33J1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOI TeMbl W BBICKA3bIBATh HJICH,
HaIleJICHHbIC Ha PeIIeHUE 3a7au U MOoJIepKaHne O1arokenaTeaIbHOCTH OOIICHMS;

COTIOCTaBIIATh CBOM CYXJICHHSI C CYXACHHUSIMHU JIPYTUX YYaCTHUKOB JUAJIora,
OOHapy>KHUBaTh Pa3IMUME U CXOJCTBO MO3UITUH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUChMEHHBIX TEKCTaX;

MyOJMYHO TPEACTABISITh PE3YJAbTAaThl  BBIMTOJIHEHHOTO (PU3WYECKOrO OmbITa
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, TIPOCKTA).

MMOHUMATh U UCTIOH30BATh MIPEUMYIIECTBA KOMAHHOW U MHANBUAYATHLHON pabOThHI
IIPY PEIIEHUN KOHKPETHOU (PU3UYECKOi POOIeMBbI;

MPUHUMATh II€JIM COBMECTHOW JESTEIIbHOCTH, OPTaHW30BBIBATh JEHUCTBUS TO €€
JOCTIDKCHUIO: PACTIPENEIISTh POH, 0O0CYXKIATh MPOIECCHl M Pe3yibTaThl COBMECTHOMN
paboThI, 00001IaTH MHEHUS HECKOJIBKUX JIFOJICH;

BBITIOJTHATH CBOIO YacTh pabOTHI, JOCTUTAs KAaYECTBEHHOTO Pe3yJIbTaTa M0 CBOEMY
HATPaBIICHUIO U KOOPJAUHUPYS CBOU JCUCTBUS C APYTUMHU YICHAMU KOMaHIbI;

OIICHMBAaTh KauyeCTBO CBOEr0 BKJIaga B OOMMIA MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENTLHO C(HOPMYITUPOBAHHBIM yUYACTHUKAMHU B3aUMOICHCTBHS.
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PerynsitTuBHble YHUBEpPCAJbHbIC Y4eOHbIC HeHCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBl B JKU3HEHHBIX M YYEOHBIX CHUTyalUsX, TPeOYIOLIUX JJIs
perieHus: GU3NUECKUX 3HAHU;

OpPUEHTHPOBATHCS B PA3IMYHBIX MOAXOAaX MPUHATHUS pPEelIeHU (MHAUBHUIYaJIbHOE,
NPUHATHE PELIECHUS B IPYIIE, IPUHATHE PELICHUH TPYIIIOi);

CaMOCTOSITENIbHO COCTAaBJISITh AJITOPUTM peIIeHUs] (PU3NYECKON 3a/1ayil WM TUIaHa
UCCJIEIOBAHUS C YYETOM HMMEIOUIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTHPOBATH IIpeJIaraéMble BApUaHThl PEILICHUM;

Jes1aTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh AICKBATHYIO OLICHKY CUTyallMy U IIpeJ1arath IUIaH €€ N3MEHEHMS,

OOBSACHATh NMPUUYMHBI JTOCTHXKEHUS (HEJOCTHUKEHHS) PE3ylbTaTOB JIEATEIbHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBBI B JI€ATEIHOCTh (B TOM YHCII€ B XOJl BBIIOJHEHUS
(U3UYECKOr0 HCCIEOBAaHUS WM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBIIUXCS CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIIU U YCIOBUIM.

CTaBUTh ce0s Ha MECTO JAPYroro 4eloBeKa B XOJE CIopa WIH IJUCKYCCHM Ha
Hay4YHYI0 TEMY, TOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTOro.

MpU3HABaTh CBOE MPABO HA OUWIMOKY NpH peuieHuH (U3UUECKUX 3a]ad WU
B YTBEPJKJICHUAX Ha HAYYHBIEC TEMBI U TAKOE K€ IPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHIly oOy4yeHuss B 7 KJjacce NpeaIMETHbIC Pe3yJbTaThl Ha 0a30BOM ypPOBHE
JOJDKHBI OTPaXKaTh CPOPMHUPOBAHHOCTD y O0YUAIOIIMXCSI YMEHHIA:

UCIIOJIb30BaTh TIOHATHS: (U3UYECKUE W XUMHUYCCKUE SBJICHUS, HAOJIOJICHUE,
IKCIICPUMEHT, MOJICJIb, TUIIOTE3a, CAMHUIIBI (PU3UYCCKUX BEIMYMH, aTOM, MOJICKYJa,
arperaTHbIE COCTOSIHMS BellecTBa (TBEPIOE, KHIKOE, Ta3000pa3HOE), MEXaHUYECKOe
JIBW)KEHUE  (paBHOMEPHOE,  HEPaBHOMEpPHOE,  NPSIMOJIMHEHHOE),  TpaeKTopus,
paBHOAEWCTByOmas cui, aedopmanus (ympyrasi, IUIaCTHYECKas), HEBECOMOCTb,
COOOIIAIOITNECS COCY/IbI;

paznmuyarh sBiaeHus (nud@dys3us, TEIUIOBOE ABMKEHHE YaCTHI[ BEIIECTBa,
pPaBHOMEPHOEC JIBIDKEHHE, HEPABHOMEPHOE JIBHXKCHHE, WHEPIIUS, B3aUMOJICHCTBHE TEI,
paBHOBECHE TBEPABIX TN C 3aKPEIUIEHHOW OCBhIO BpAIICHHS, Iepeaada IaBJICHUS
TBEPIBIMU TEIAMH, KHUIKOCTSIMH M Ta3aMHu, aTMOC(EpHOE JaBICHHE, IJIaBaHUE Te,
IpeBpalIeHUs] MEXaHHYECKON SHEPTUHU) M0 ONMHCAHUI0 WX XapaKTepPHBIX CBOWCTB W Ha
OCHOBE OTBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBIICHHUE;

pacrio3HaBaTh MPOSBICHUE H3YYCHHBIX (PU3UYECKUX SIBJICHHHA B OKPYKAIOIIEM
MHpE, B TOM YUCIie QUINIECKUE SIBICHHUS B IIPUPOJIE: IPUMEPHI ABHKCHHUS C PA3THUYHBIMU
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CKOPOCTSIMH B XMBOW M HEXWUBOW NPUPOJAE, ACHUCTBHE CUJIBl TPEHUS B NPUPOAE U
TEXHUKE, BJIUSHUE aTMOC(EPHOro JaBiCHUS Ha >XUBOM OpraHu3M, IUIaBaHUE pbIO,
pbluard B TeJ€ 4eJIOBEeKa, MPU 3TOM NEPEBOJAUTH MPAKTUYECKYIO 3a7ady B yueOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHMUIA;

ONMKCHIBATh HU3YYCHHBIE CBOMCTBA Te€N W (PU3UYECKHE SIBJICHUSA, HCHOIb3Ys
dusznyeckue BeTMUUHbI (Macca, 00bEM, TUIOTHOCTh BEIECTBA, BPEMsI, IIyTh, CKOPOCTb,
CpemHsisl CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSKECTH, BEC TEJA, CHJIA TPEHMS, JABJICHUE
(TBEpIOrO Tena, KUIAKOCTH, rasza), BBITAJIKMBAIONAs CHJIA, MEXaHMuYecKas padora,
MOIIHOCTb, TUIEYO CHJIBI, MOMEHT CHJIbI, KO3(QQUIMEHT TOJE3HOTO JEHCTBUS
MEXaHU3MOB, KUHETUYECKasl U TMOTEHIMAJIbHAsl SHEPTUs), NpU OMHCAHUM IMPABUIBHO
TPaKTOBaTh (PM3HUYECKUI CMBICI HUCIIOJIb3YEMBIX BEIMYHUH, UX 0003HAUYEHUS U €IUHULIBI
(U3MYECKUX BEJIIMYMH, HAXOAUTh (OPMYJIbl, CBS3bIBAIOIINE JAaHHYI (U3UUYECKYIO
BEJIMYMHY C JPYIMMH BEIMYMHAMH, CTPOUTh TIpaUKd H3YyUYEHHBIX 3aBUCUMOCTEH
(hU3MYECKUX BEIIUYNH;

XapaKTEepHU30BaTh CBOICTBA TeJl, (PU3MUECKHUE SBJICHHS M IPOLIECCHI, HCHOJb3YS
MpaBWia CIOXKEHUs CUJl (BIOJIb OJTHOM MpsiMoii), 3akoH ['yka, 3akoH Ilackais, 3akoH
Apxumena, mpaBuIo paBHOBECHs phlyara (0J10Ka), «3070TO€ IPABUIIO» MEXAHUKH, 3aKOH
COXPAaHEHHUS MEXaHWYECKON SHEpPruM, MpH 3TOM J1aBaTh CJIOBECHYIO (HOPMYIHPOBKY
3aKOHA U 3aIIMChIBATh €70 MaTEMaTHYECKOE BBIPAKEHNUE;

OOBACHATH (pU3NUECKHUE SBIICHUS, MPOIIECCHl M CBOWMCTBA TE€l, B TOM YHWCJIE UB
KOHTEKCTE  CUTyalMd  NPAKTUKO-OPUEHTHPOBAHHOIO  XapaKTepa:  BBIABIATH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE M3 1-2 JOTMYECKHX MIaroBcC
oropoii Ha 1-2 HU3y4YEeHHBIX CBOMCTBA (PU3MYECKUX SBJICHUM, PU3MUECKUX 3aKOHA WITU
3aKOHOMEPHOCTH;

pemarh pacu€THble 3amaud B 1-2 AeiCTBUSA, HUCMOIB3Yys 3aKOHBI U (HOPMYIIBI,
CBSA3BIBAIOLIME (PU3NYECKHE BEJIMUMHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4M 3alIMChIBATh
KpaTKOe YCJIOBUE, MOJICTABIATh (DU3UUYECKUE BEIUYHMHBI B (OPMYJIbl U TPOBOJIUTH
pacuéThl, HAXOJUTH CIIPABOYHBIE JAHHbBIE, HEOOXOAUMBIE IS PELICHHS 3a]]a4, OLIEHUBATh
PEATUCTUYHOCTD MOJIYYEHHOW (PU3NYECKON BETUYNHBL;

pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PELIUTh MPU MOMOLIM (U3UUYECKUX
METO/IOB, B OIMCAaHWW HWCCIEAOBAaHUS BBLACIATH IPOBEPSEMOE MPEANOIOKEHUE
(rumnotesy), pa3inyaTh U UHTEPIPETUPOBATH MMOTYUEHHBIN PE3ybTaT, HAXOJUTH OLTUOKH
B XO/I€ OIbITA, JIeJIaTh BBIBOBI 10 €r0 PE3YyJIbTaTaM;

POBOJUTH OMBITHI M0 HAOIIOJAEHUIO (GU3MUECKUX SIBICHUN WM (PU3MUYECKHUX
CBOMCTB TeJ: (OpMYIUPOBATH MPOBEPSIEMbIE MPEANOI0KEHHUS, COOUPaTh YCTAaHOBKY
U3 MPEAI0KEHHOT0 000PY0BaHMsI, 3aMChIBATh X0 ONbITAa U (POPMYITUPOBATH BHIBOIBL;

BBITIOJIHATD MPSMbIE U3MEPEHUSI PACCTOSIHUSA, BPEMEHH, MacChl Tesa, 00bEMa, CHITbI
U TEMIIepaTyphbl C KUCIOIb30BAHUEM AHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB € yUETOM 3a]aHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUH;

MPOBOAMTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BEJIMYUHBI OT JIPYron
C UCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTHU IIyTH PABHOMEPHO JIBHIKYIIETOCS
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Tella OT BPEMEHHU JBUKECHUS TeJla, CHJIbl TPEHUSI CKOJILKEHUS OT Beca Teja, KauyecTBa
00pabOTKM TIOBEPXHOCTEH Tel M HE3aBUCUMOCTH CUJIBI TPEHUS OT IUIOLIATU
CONPUKOCHOBEHMS TE€J, CUJIbI YIPYTOCTH OT YAJIMHEHUS MNPYXKUHBI, BBITAIIKUBAOIIEH
CHIBI OT 00BbEMa TOTPY)KEHHOW 4YacTH Tella W OT IUIOTHOCTH KHUIKOCTH, €€
HE3aBUCUMOCTH OT IJIOTHOCTH Te€Jia, OT NIyOHHBI, HA KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUI
IUIaBaHUs TEJ, YCJIOBUM paBHOBECHUS pbluara M OJIOKOB, y4acTBOBaTh B IJIAHUPOBAHHUH
y4eOHOI0 HCCIEIOBaHUsA, COOMpaTh YCTAHOBKY M BBINOJHATh H3MEPEHHS, CIEAys
NPEJIOKEHHOMY  IUIaHy, (UKCUpPOBATh pe3yJbTaThl IMOJIYYEHHOM 3aBUCHMOCTH
(bU3NYECKUX BEJIMYWH B BHJIC TIPENIOKCHHBIX TAaOMUIT ¥ TPapUKOB, JEIaTh BHIBOIBITIO
pe3yJibTaTam UCCIEOOBAHNUS;

IPOBOJIUTH KOCBEHHBIE M3MEPEHUsI (PU3NYECKUX BEJIUYUH (TJIOTHOCTH BEIIECTBA
JKUJKOCTH W TBEPAOTO TeENa, CUJIa TPEHHUS CKOJILKEHUS, [aBJICHUE BO31yXa,
BBITAIKMBAIOILAS CUJIA, IEHCTBYIOIAS HA MOTPY>KEHHOE B )KUJKOCTh TEJIO, KOYPPUIUEHT
MOJIE3HOTO ACHCTBHS MPOCTHIX MEXAHU3MOB), CIEAYS MPEII0KEHHON UHCTPYKLIUH: MIPU
BBITIOJTHEHUU HW3MEPEHUN CcOoOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIATH
3HAYCHHE NUCKOMOM BEJIMYHHBI;

coONo/IaTh MpaBWJia TEXHUKU OE30MaCHOCTH IMpu padore ¢ 1abopaTOpHBIM
o0opy1I0BaHUEM;

YKa3bIBaTh MPUHIUIBI JEUCTBUS MPUOOPOB M TEXHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, ATUHAMOMETP, COOOIIAIOIIUECS COCY/bI, OapOMeTp, phluar, MOABUKHBIA U
HEMOJABW)XHBIN OJI0K, HAKJIOHHASI MJIOCKOCTH;

XapaKTepu30BaTh MPUHIMUILI JEUCTBUS H3YYEHHBIX MNPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB € OMOpPOMl Ha WX omucaHus (B TOM 4YHCIE: MOALIMUIHHUKH, YCTPOMCTBO
BOJIONIPOBO/IA, TUIPABIMYECKUN MPECC, MAaHOMETpP, BBICOTOMEp, MOPIIHEBOM HacOC,
apeoMeTp), UCMOJIb3Yysl 3HAHUS O CBOWMCTBaX (DU3UYECKUX SIBJICHUA U HEOOXOJUMBIC
¢bu3nYecKue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOANTH NpPUMEPHl (HAXOAUTh HWHGOPMALMIO O MpUMEpax) NPAKTUYECKOTO
WCIIOJB30BaHUs (U3NYECKUX 3HAHUW B TOBCEIHEBHOM J>KHU3HU IS OOecredeHus
O0e3omacHOCTH TpU OOpamieHUH C NOpudOpaMu W TEXHUYECKUMH YCTPOWCTBAMH,
COXPaHEHHMsI 3/I0POBbs U COOJIIOICHUS HOPM HKOJIOTMYECKOr0 OBEACHUS B OKPY KAIOIIeH
cpexne;

OCYIIECTBIISATh OTOOP MCTOYHMKOB HWH(popMainmu B MHTEpHETE B COOTBETCTBUUC
3a/ITaHHBIM TIOMCKOBBIM 3aITPOCOM, Ha OCHOBE MMEIOIIUXCSl 3HAHUN U MYTEM CpaBHEHUSI
Pa3TUYHBIX UCTOYHUKOB BBIIEIATH HMHPOPMAIIUIO, KOTOpas SBISETCS MPOTUBOPEUUBON
WJIM MOKET OBITh HETOCTOBEPHOM;

WCIIOJIH30BaTh TIPU  BBITIOJIHEHUHM YYE€OHBIX 3alaHUid  HAyYHO-TIOMYJISIPHYIO
auTepaTypy (U3HUECKOrO COJEpXKaHUs, CIPaBOYHBIE MaTepUalbl, PECypChl CETH
WuTepHer, BiIageTh NOpu€MaMH KOHCIIEKTUPOBAHUS  TEKCTa, MpeoOpa3oBaHUs
uH(OpPMAIUHU U3 OJTHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIC KPATKHUE MMICHbMEHHBIC M YCTHBIE COOOIIIEHNS HA OCHOBE 2—
3 UICTOYHUKOB MH(POpMALIUUA (PU3UUECKOTO COAEPKaHUSI, B TOM YHCIIE MyOJIUYHO
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JieNaTh KpaTKue COOOIICHUs O pe3yJibTaTaxX MPOEKTOB WM YUeOHBIX UCCIEA0BAHUMN, IPU
TOM TPaMOTHO HCIOJIb30BaTh HM3yUEHHBIM MOHATUWHBIN ammapat Kypca (QHU3UKH,
CONPOBOKJIATh BBICTYIUICHUE MPE3CHTALMEM;

MIPY BBITIOJTHEHUH Y4E€OHBIX MMPOESKTOB U UCCIIEI0BAHUHN paclpeiesiTh 00s13aHHOCTH
B IPYyIIIE€ B COOTBETCTBHUH C IOCTABJICHHBIMH 3a/1a49aMHU, CJICIUTD 32 BBIITOJIHEHUEM I1JIaHA
JNEUCTBUN, AaJIeKBaTHO OLEHUBATh COOCTBEHHBIM BKJIAJ B JAESATENBHOCTb TIPYMIIbL,
BBICTpAaNBaTh KOMMYHHUKAaTHBHOE B3aNMOJICVICTBHE, YUUTHIBAasi MHEHUE OKPYKAOLIUX.

K koHiy oOyuenus B 8 kJjiacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCSI YMEHUI:

MCIOJI30BaTh MTOHATHS: MACCa U pa3MeEPbl MOJIEKYJI, TETJIOBOE IBMKEHUE ATOMOB U

MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAINIMYECKUE U aMOp(HBIEC Tena,
HACBIIIIEHHBIA W HEHACBHIILICHHBINA Map, BIAXKHOCTh BO3/yXa, TeMIEpaTypa, BHYTPECHHSS
SHEPrusl, TEIUIOBOW JBUTATENb, JIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil, DIEKTPUUECKOE
1oJie, MPOBOJHUKHU U AUAJICKTPUKH, TOCTOSHHBIA SJIEKTPUUECKUNA TOK, MATHUTHOE T0JIE;

paznuyaTh sBJIEHUS (TEIUIOBOE PACIIMPEHUE U CHKATHE, TEIJIonepeaaya, TemIoBoe
paBHOBECHE, CMAayMBaHHWE, KaNWUISPHBIC SIBJICHUS, MCIAPEHUE, KOHACHCAILIUS,
IJIaBJIEHUE, KpUCTaJIU3alus (oTBEepaeBaHue), KUIIEHUE, TeIIonepeaayda
(TEenI0MpPOBOTHOCTh, KOHBEKIIUSA, U3TYyUCHHE), DJICKTPU3ALMS TEJl, B3aUMOJICHCTBUE
3aps0B, NCHCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3AMMOJICUCTBUE
MarHuToOB, JEHCTBHE MAarHUTHOTO TOJSl Ha MPOBOJAHUK C TOKOM, BJIEKTPOMAarHUTHAs
WHIYKIMSI) TI0 ONUCAHMI0 MX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOUIUX TAHHOE (PU3UUECKOE SIBJICHUE;

pacrio3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3MYECKUX SIBJICHUN B OKPYKArOIIEM
MHUpE, B TOM 4ucjie (pu3nueckue SIBICHUS B MPUPOJE: MOBEPXHOCTHOE HATXKCHUE U
KalWUISPHBIE SIBICHUST B MPUPOJE, KPUCTALIBI B mpupoiae, uznydeHue ComHua,
3aMep3aHue BOAOEMOB, MOpCKHE Opu3bl, 00pa30BaHHE POCHI, TyMaHa, WHEs, CHEra,
AIIEKTPUUYECKUE SIBJICHUS B aTMOC(]epe, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3eMJiiu, apeid MoiarocoB, pojb MATHUTHOTO MOJIS JJIS )KU3HU Ha 3emile, MOJIIPHOE
CUSHHME, TIPU OTOM TEPEBOJAUTh MPAKTUUYECKYH0 3aJadyy B Yy4eOHYIO, BBIJICIATH
CYILIECTBEHHbBIEC CBOMCTBA (TIPU3HAKHN) (PU3UYECKUX SBICHUN;

OTNMUCBHIBATh HW3Y4YEHHBIC CBOMCTBA Tel M (U3NUECKUE SBICHUS, HCIOIB3YS
dbuznyeckre BEIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI SHEPrus, KOJUYECTBO TEIUIOTHI,
yAeNbHas TEIUIOEMKOCTh BEIECTBA, yACJIbHAs TEIUIOTA IUIABJIEHUS, YJEJIbHAS TEIUIOTa
napooOpa3oBaHusl, yjAelbHasg TEIJIOTa CropaHusl TOIUIMBA, KOA(POUIMEHT MOJE3HOIrOo
JICUCTBUS TEMJIOBOM MAIlMHBI, OTHOCUTENIbHAS BJIIAXKHOCTHh BO3yXa, AJEKTPUUYECKUU
3apsiz, CUIIa TOKA, JIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIIEHUE TPOBOTHUKA, YAECIBHOE
COMPOTHUBJIEHUE BEIIECTBA, pA0OTa U MOILIHOCTh JIEKTPUUYECKOIO TOKA), MIPU OMUCAHUU
MPaBUJIBHO TPAKTOBATh (PM3MUECKUN CMBICT MCIOJIb3YEMbIX BEIWYUH, 0003HAUYECHUS U
CAUHUIIBI  (PU3UUYECKUX BEJIMYMH, HAXOAUTh (OPMYJbl, CBS3BIBAIOUIUE JIAHHYIO
(GU3MYECKYI0 BEJIIMYMHY C JAPYTMMH BEJIIMYMHAMHU, CTPOUTh TIpaduKU H3YYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUUHH;
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XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3MUECKHUE SBICHHUS U TPOIECCHI, MCTIOIB3YS
OCHOBHBIC TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH CTPOCHUSI BEILIECTBA,
INPUHITUI CYTEPIIO3UIINH TT0JIeH (Ha KaUeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHU 3apsija,
3akoH Oma 1 ydyacTka 1enu, 3akoH Jlxoyns—JIeHna, 3akoH COXpaHEHHUs SHEPIuH,
P 3TOM JIaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3aMTUCHIBATh €r0 MATEMAaTHYECKOE

BBIPAXKEHUE;
OOBACHATH (PU3UYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTyallMld  IPAaKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATb  [PUYMHHO-

CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOrMYECKHUX 1IaroB ¢ ornopou Ha 1-2
U3YYCHHBIX  CBOMCTBa  (DU3MYECKHX  SIBICHHUN, (UINYECKUX  3aKOHOB WU
3aKOHOMEPHOCTEWN;

pemarth pacu€THble 3adauud B 2—3 JEHCTBUS, UCHOJb3Ys 3aKOHbI M (HOPMYJIBI,
CBA3BIBAIOLIME (PU3NYECKHE BEIMYMHBI: HA OCHOBE aHAJIW3a YCIOBUS 33/1a4M 3alIUChIBAaTh
KpaTKO€ YCJIOBHE, BBISBISTH HEIOCTATOK JAHHBIX JJISi PEIICHHs 3aJlayd, BHIOMpATH
3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE ISl €€ PELICHMS], IPOBOJIUTh PACUETHl M CPABHUBATH
MOJIy4YeHHOE 3HaY€HHUE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JTAHHBIMU;

pacrno3HaBaTh NPOOJIEMbl, KOTOPbIE MOYKHO PEHIUTh MpPH MOMOLIM (PU3HUYECKUX
METOJOB,  HCHOJb3ys  ONMCAHWE  HWCCICOOBAaHMS,  BBIACHATH  MPOBEPSIEMOE
IIPEATIOJIOKEHNE, OLICHUBATD MPABUIILHOCTD MOPSIKA IPOBEACHUS UCCIIEAOBAHNUS, IEIATh
BBIBOJIBI;

MPOBOJIUTH OMNBITHI MO HAOMIOACHUIO (PU3NYECKUX SABJICHUA WIH (U3HUUYECKUX
CBOMCTB TeN (KaNWJUIPHBIE SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3[yXa OT €ro o0béMa,
TEMIIEPATYPBI, CKOPOCTH IPOLIECCA OCTHIBAHUS M HArpeBaHUs IIPU U3JyYEHUHU OT I[BETA
u3nyyatouie  (morsomaromiei)  MOBEPXHOCTH, CKOPOCTh  HMCHApeHusi  BOJbI
OT TEMIIEpaTypbl JKUAKOCTH M IUIOHIAAU €€ IIOBEPXHOCTH, JJIEKTPU3ALUA Tl U
B3aMMOJICHCTBUE DJIEKTPUUECKUX 3apsi0B, B3aWMOJCHCTBUE IMOCTOSHHBIX MarHUTOB,
BU3yaJIn3alMsl MATHUTHBIX IIOJIEN MOCTOSIHHBIX MarHUTOB, JEUCTBUS MAarHUTHOTO IOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHMWTa, CBOWCTBA 3JIEKTPOJBUIATEIIS
MIOCTOSTHHOTO TOKa): (OPMyIMpPOBaTh IPOBEpSieMble MPEANOJOKEHUSA, COOUPATH
YCTaHOBKY U3 NMPEAJI0KEHHOT0 000py10BaHUs, OMICHIBAThH XO/1 OTbITa U (POPMYITUPOBATH
BBIBOJIbI,

BBIIIOJIHATD MPSAMBIE M3MEPEHUS TEMIEPATypbl, OTHOCUTEIBHOM BIIAXXHOCTHU
BO3/lyXa, CHJIbl TOKA, HANpPSDKEHUS C HCIOJIb30BAHMEM aHAJIOrOBBIX MPHOOPOB H
JNATYMKOB (PU3NYECKUX BEIMYMH, CPAaBHUBATH pE3YyJbTaThl H3MEPEHHM C Yy4ETOM
3aJIaHHOM a0COJIIOTHOM MOTPEINTHOCTH;

POBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYMHBI OT APYron
C MCTOJB30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTb CONPOTHUBJICHUS MPOBOJHUKAOT
€ro JUIMHBI, IJIOLAAN IONEPEYHOr0 CEYECHUS U YAEIBHOIO COIPOTUBIICHUS BEILIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, UIYLIEr0 4epe3 MPOBOAHUK, OT HANPSKEHUS HA MPOBOJHUKE,
UCCJIEIOBAHNUE TOCJIEAOBATEILHOIO W MapajuIeIbHOTO COEIWHEHUN MPOBOJIHUKOB):
IUIAaHUPOBATh UCCIIEIOBAaHUE, COOMPATh YCTAHOBKY M BBINOJIHATH MU3MEPEHUS, CIENys
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peIIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3yJbTaThl MOJTYYCHHONW 3aBUCUMOCTU B BUJIE
TabJIUI ¥ TpauKOB, I€JIaTh BBIBOBI IO PE3yIbTaTaM HCCIEAOBAHNUS;

MPOBOANTH KOCBEHHBIC U3MEPEHHS (PU3NUECKUX BEIMUYUH (yAETbHAS TEINIOEMKOCTD
BELIECTBA, CONPOTUBIICHUE MPOBOJHUKA, pab0Ta U MOILIHOCTh JEKTPUUYECKOIO TOKA):
IUIAHUPOBAaTh U3MEPEHUs, COOMpaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIys
peJI0KEHHON HHCTPYKIMHU, U BBIYUCIIATH 3HAUYEHUE BEJINYNHBI;

coOnroaTh MpaBuia TEXHUKH O€30MacHOCTH Npu padbore ¢ 1ab0paTOpHBIM
000pyIOBaHUEM;

XapaKTEepU30BaTh NPHUHIMUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOpPOM Ha MX OMHUCaHUs (B TOM YHUCIE: CHCTEMa OTOIUIEHHS JIOMOB,
TUTPOMETpP, MapoBas TypOMHA, aMIIEPMETP, BOJBTMETP, CUETUHK DIECKTPUUYECKON
SHEPrUM, DBJIEKTPOOCBETUTENIbHbIE NPUOOPBI, HArpeBaTENbHbIE 3JIEKTPOIPUOOPHI
(mpuMmepbl), SJIEKTPUUECKUE MNPEAOXPAHUTENH, OSJIEKTPOMArHUT, 3JIEKTPOABUIATENb
IOCTOSIHHOTO TOKAa), HCIOJIb3ysl 3HaHMs O CBOWMCTBAX (DU3MUECKUX SBICHUH U
HEo0X0ouMble (PU3NUYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCThIE TEXHUYECKUE YCTPONCTBA M M3MEPUTEIbHBIE PUOOPHI IO
CXeMaM M CXEMAaTHUYHBIM PUCYHKaM (KUIKOCTHBIM TEPMOMETpP, TEPMOC, MCHUXPOMETP,
TUTPOMETP, JIBUTaTEIb BHYTPEHHEIO CrOpaHMs, AJIEKTPOCKOI, PEOCTaT), COCTaBISAThH
CXEMBI 3JIEKTPUYECKUX LIENEH C MOCIEeI0BATEIbHbIM U MapaJUICIbHBIM COEIMHEHHEM
AJIIEMEHTOB, pa3inyasi yCJIOBHbIE 0003HAYEHUS JIEMEHTOB AJEKTPUUECKUX LIETIEH;

MPUBOANTH TNPUMEPHl (HAXOAWTh HWH(OpPMALMIO O NpHUMEpPax) MNPAKTHUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKMX 3HAHMM B TIOBCEAHEBHOM >KM3HM JUIsl OOecrHedeHHUs
0e30macHOCTH MU 00paILEeHUH C TPUOOpaMH M TEXHUYECKUMHU YCTPONUCTBAMU, COXPAHEHHUS
3JI0POBbS M COOJIOIEHUS] HOPM 3KOJIOIMUYECKOTO MOBEACHHUS B OKPYXKAIOIIEH CPEE;

OCYUIECTBJIATh MOUCK MHGpopManuu (u3ndeckoro coaepxanusi B MHTepHeTe, Ha
OCHOBE HMEIOUIMXCS 3HAHUW U MYyTEM CpPaBHEHUS JOMOJHUTEIbHBIX HCTOYHUKOB
BBIACIATh HH(OpMaALMIO, KOTOpas SBIAETCS MNPOTHUBOPEUMBON WM MOMXKET OBbITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBINOJHEHUU Y4YEOHBIX 3aJaHUN HAYYHO-TOMYJISIPHYIO
auTeparypy (U3MYECKOTO COJEp)KaHMs, CIPABOYHBbIE MaTepuaibl, PECYpChl CETH
WuTepHer, BIageTh MNpuéMaMH KOHCIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHUS
nH(popMaIu U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHBbIE MUCHbMEHHBIE M KPATKHUE YCTHbIE COOOIIEeHMs, 00001as
MH(OpPMAIUIO U3 HECKOJIBKUX HMCTOYHUKOB (DU3MYECKOTO COAEpKaHUsA, B TOM YHCIIE
nyOJMYHO  TPEJCTaBIATh  pe3yJbTaThl  MPOEKTHOM WM  UCCIEA0BATENIbCKOU
NeSATEIbHOCTH, TP 3TOM IPAaMOTHO HMCIOJIb30BaTh M3YUYEHHBIM MOHATUWHBINA anmmapar
Kypca (pU3MKH, CONPOBOXK/IATh BHICTYINICHUE MTPE3CHTALINEH;

IPU BBIIIOJIHEHUU YUYEOHBIX MPOEKTOB M HMCCIEAOBAHUN (PU3MUECKHUX IPOLIECCOB
pacnpeneniaTb 00s13aHHOCTU B TPYIIE B COOTBETCTBUU C IOCTABJIIEHHBIMM 3aJadyaMy,
CIIEIUTh 3a BBIOJIHEHWEM IUIaHA JCHCTBUII M KOPPEKTHPOBAaTh €ro, aJeKBaTHO
OLICHMBAaTh  COOCTBEHHBIM BKJaA B  JEATENbHOCTh  TIPYINIBl,  BBICTpauBaTh
KOMMYHHMKaTUBHOE B3aUMOJEHCTBUE, TIPOSBIISAS TOTOBHOCTh pa3peIiaTh KOH(QIUKTHI.
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K koHiy oOyuenus B 9 kJjacce mpeIMeTHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCSI YMEHUI:

UCIIOJIb30BaTh TOHATHS: CHUCTEMa OTCU€Ta, MaTepuaibHas TOuYKa, TPACKTOPHS,
OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMKEHUS, nedopmanus (ymnpyras, miacTUdeckas),
TpPEeHHE, IIEHTPOCTPEMHUTEIFHOE YCKOPEHUE, HEBECOMOCTh U TIEPETPY3KH, IICHTP TSHKECTH,
a0COJIIOTHO TBEPJIOE TEJO, LIEHTP TSHKECTH TBEPJOTO Tella, paBHOBECHE, MEXAHUYECKUE
KOJIeOaHWs U BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPA3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IITKAJIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1alIbHO30PKOCTbh, CIIEKTPhI UCITYCKaHUS
U TIOTJIONIEHUs, anbda-, 0eTa- 1 raMMa-U3JIy4eHUs, U30TOIbI, siIepHAas SHEPTeTHUKA;

pasnuyaTh SBJICHHS (PAaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEWHOE JIBIKCHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUKEHUE, CBOOOHOE TMaJIEHUE TEeJ, PABHOMEPHOE
JIBIDKEHWE TI0 OKPY)KHOCTH, B3aWUMOJCHCTBHE TEJI, PEAKTUBHOE JBWKCHHE,
KoJie0aTeNIbHOE JBMKCHHE (3aTyXarollMe M BBIHYXJCHHbIE KojeOaHWs), PE30HAaHC,
BOJIHOBOE JIBUKEHHUE, OTPAKEHUE 3BYKa, MPSMOJIMHEITHOE PacpOCTpaHEHUE, OTPAKEHUE
Y MIPEJIOMJIEHUE CBETA, TIOJTHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3JIOKEHUE O€I0ro cBeTa
B CIHEKTP M CJOXXEHUE CIEKTPaJIbHBIX IIBETOB, IUCIEPCHs CBETAa, E€CTECTBEHHAs
PaIOaKTUBHOCTh, BOBHUKHOBEHHUE JIMHEHYATOTO CIIEKTPa U3IYYSHUS ) TI0 OMMCAHUIO UX
XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB, IEMOHCTPHUPYIONTUX JaHHOE (PU3NUECcKoe
SIBJICHHE;

pacrno3HaBaTh MPOSBICHUE N3YYEHHBIX (PU3MUECKHUX SBJIICHUHA B OKPYKAIOIIEM MUPE
(B TOM umcie Hpu3ndecKue sIBJICHUS B IPUPOJIE: MPUIUBLI U OTJIHMBBI, IBHKCHHUE TIJIAHET
ConHEYHON CHCTEMBI, pEaKTUBHOE JBUYKEHUE KUBBIX OPTaHU3MOB, BOCIIPUSTHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICEHHE, CEMCMHYECKHUE BOJHBI, I[yHAMH, 05XO, IIBETa Te,
ONTUYECKHE  SBJICHUS B  MpUPOJE, OHOJOrMYecKoe  JACHCTBME  BHUIUMOTO,
yIbTPadUOIECTOBOTO M PEHTIEHOBCKOTO W3yYeHUM, €CTECTBEHHBIM paguOaKTUBHBIN
(G oH, KOCMHYECKHUE TyUd, PATHOAKTHBHOE U3ITYYCHHE MPUPOTHBIX MUHEPAJIOB, ICHCTBUE
pPaMOAaKTUBHBIX W3JIYYCHHM HAa OpraHu3M 4YeloBeKa), MpPH OTOM TEPEBOJUTH
MPAKTUYECKYIO 3a/7adyy B y4eOHYIO, BBIICIATH CYIICCTBEHHBIC CBOMCTBA (TIPU3HAKH)
(bU3UYECKUX SBJICHHIM;

OMKCHIBATh HW3YYCHHBIC CBOHCTBA Tl H (U3UYECCKUE SIBICHHS, HCIOJIB3YSI
bu3MYecKue BEIMYMHBI (CpeAHSAs ¥ MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM
JBIDKEHUHU, YCKOPEHUE, MepeMelieHue, MyTh, yIioBas CKOPOCTh, CHJIA TPEHHUS, CHJIA
YIPYTOCTH, CUJIa TSHKECTH, YCKOPEHHE CBOOOIHOTO MaJCHMsI, BEC Teja, UMITYJIbC Tena,
UMITYJIBC CUJIBI, MEXaHWUYeCKas paboTa W MOIIHOCTh, MOTCHIIMAJIbHAS SHEPTUs TeJa,
MOJHSITOTO HaJ TOBEPXHOCTHIO 3EMJIM, TOTCHIMAJIbHAS DYHEPTUSl CXKATOM TPYKUHBI,
KHHETHYCCKas SHEPTHS, MOJTHAs MEXaHW4YeCKast SHEPT s, TIEPUOJT U YacTOTa KOJIcOaHHiH,
JUIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA, CKOPOCTh CBETa, IOKAa3aTelb
NPEJIOMJIEHUSI Cpelibl), MPU OMHCAHUM NPABWIBHO TPAKTOBATh (DUINYECKUNA CMBICI
WCITOJIb3YEMbIX BEJIMYWH, 0003HAUYCHUS M €AVMHUIBI (PU3MUECKUX BEJIMYMH, HAXOJUTh
(bopMyIIBI, CBS3BIBAIONINE JAHHYIO (U3MYECKYIO BEIWYUHY C JIPYTUMU BEJIMYMHAMM,
CTPOUTH IpaUKK NU3YyYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYHH;
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XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3MUECKHUE SBJICHHS U TPOIECCHI, MCTOIB3YS
3aKOH COXPAaHECHUS JHEPTUH, 3aKOH BCEMHPHOTO TATOTCHUS, TMPUHIIUI CYNEPIO3HUIINN
CWJI, TIPUHIIMI OTHOCUTENbHOCTH [ 'ammies, 3axkoHbl HpBIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPAKCHUS U TIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHECHUS 3apsI0BOTO
U MacCOBOTO UYHCENT TPH SJEPHBIX pEaKlusx, MNP OSTOM JaBaTh CIIOBECHYIO
(bOopMyIMPOBKY 3aKOHA M 3aIIMCHIBATh €r0 MATEMAaTUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UYECKUE TPOIIECCHl W CBOWMCTBA TEJ, B TOM YHCIE W B KOHTEKCTE
CUTyalluii  TPaKTHKO-OPMEHTHUPOBAHHOTO  XapakTepa:  BBIABIATh  NPUYUHHO-
CIICJICTBEHHBIE CBSI3H, CTPOUTH 00BACHEHUE U3 2—3 JIOTHUECKUX IIIaroB ¢ ONOPOii Ha 2—3
W3YYCHHBIX  CBOMCTBA  (DU3WYECKUX  SABIACHUW, (U3UYECKUX  3aKOHOB  WIIH
3aKOHOMEPHOCTEN;

pemaTth pacu€THble 3ajauyd (ONMUpAIOIIUEecs Ha CcUCTeMy U3 2—3 ypaBHEHHI),
WCITIOJIB3YysI 3aKOHBI M (DOPMYJIbI, CBS3BIBAIOIMNC (PU3WYECKUE BEIMYWHBI: HAa OCHOBE
aHaJM3a yCIIOBUA 3aJ[a4M 3alMChIBATh KPATKOE YCJIOBHE, BBIABIATH HEJIOCTAIOIINE WU
U30bITOYHBIC JaHHBIE, BHIOMpPATh 3aKOHBI U (HOPMYJIBI, HEOOXOAMMBIC IJI PEIICHUS,
MIPOBOJIUTH PACUETHI U OTICHUBATH PEATMCTUIHOCTD MOTYICHHOTO 3HAYCHUS (PU3HUICCKON
BEJTUYNHBL;

pacno3HaBath MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPU MOMOLIM (U3UIECKUX
METO/JIOB,  HWCIIOJB3yS  OMHCAaHWUE  WCCIICAOBAHMS,  BBIICIATH  MPOBEPSIEMOC
MIPEAIOJI0KEHNE, OIICHUBATh MPABHIILHOCTH MOPSIKA IPOBEICHUS NCCSI0OBAHMS, ACIaTh
BBIBOJIbI, MHTEPIPETUPOBATH PE3YJIbTATHI HAOIIOICHUN U OTIBITOB;

POBOJUTH OMBITHl MO HAOTIOAEHNIO (U3UYECKUX SIBICHUNA WM (PU3NYECKHX
CBOMCTB Tea (M3ydeHHE BTOpPOTO 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aBUCUMOCTbH TIepHOia KOJIeOaHNH TTPYKUHHOTO MAasSTHUKA OT MACChI TPy3a M )KECTKOCTH
NPY)KHWHBI M HE3aBUCHUMOCTH OT aMIUIMTYABl MAaJbIX KOJCOAHWM, MPSAMOIHHEHHOE
pacnpocTpaHEHHE CBETa, Pa3OKEHHWE OENIOro CBETa B CIEKTP, U3yYeHHUE CBOWCTB
M300pakeHUsl B TUIOCKOM 3€pKajie U CBOWMCTB M300pa)KeHUs MpeaMeTa B coOMparomiei
JIMH3E, HaOII0JICHUE CIUJIONIHBIX U IMHEWYATBIX CIIEKTPOB M3TYUCHUS): CAMOCTOSITCIIBHO
coOupaTh YCTAaHOBKY M3 M30BITOYHOTO HaOOpa 000pyAOBaHMS, OMMCHIBATH XOJ] ONBITA
€T0 pe3yJIbTaThl, POPMYIUPOBATH BEIBOIBL;

MIPOBOJIUTH TIPH HEOOXOTUMOCTHU CEPUI0 MPSIMBIX U3MEPEHUH, ONPEACIIsisl CpeHee
3HAUCHHUE U3MEpAeMON BeTUYHHBI ((POKYCHOE pACCTOSHHE COOMPAIOIICH JIMH3HI),
000CHOBBIBaTh BBIOOP CIIOCOOa U3MEPEHUS (M3MEPUTEIHLHOTO TPUOOpA);

MIPOBOJIUTH UCCIICIOBAHNE 3aBUCUMOCTEHN (PM3NMUECKUX BETMYMH C UCIIOIH30BAHUEM
MPSMBIX U3MEPEHHH (3aBUCUMOCTD ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JBUKEHUU
0e3 HayaJIbHON CKOPOCTH, TIepro/ia KoJieOaHU MaTeMaTHIeCKOr0 MasTHUKA OT JTUHBI
HUTH, 3aBUCUMOCTH yTjia OTPaXEHUS CBETa OT yrja MaJeHHs] W yTIJa IPEeIOMIICHHS OT
yria MaJeHwus): MJIAHUPOBATh HCCICIOBAHUE, CAMOCTOSITEILHO COOMpATh yCTaHOBKY,
(buKCHpOBaTh PE3YNBTATHl MOTYYCHHONW 3aBHCHMOCTH (U3NYECKUX BEIWYMH B BUJC
Tabnwi u rpaduKoB, eIaTh BRIBOJIBI IO PE3YJIbTaTaM HCCIICOBAHUS;
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MIPOBOJIUTh KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEIWYUH (CPEmHSISI CKOPOCTh U
YCKOpEHHE Tela MPU PaBHOYCKOPEHHOM JBUYKEHUHU, YCKOPEHUE CBOOOJIHOTO MaJICHUS,
HKECTKOCTh TPY>KUHBI, KOXGOUIIMEHT TPEHUs CKOJIbKEHUs, MeXaHWdeckas pabora u
MOIIIHOCTb, YaCTOTA U MEPUO]I KOJIeOaHNI MaTeMaTHIYECKOTO U MPY>KUHHOTO MasTHUKOB,
ONTUYECKas CUiia cOOUparolIeH JIMH3bI, pAJUOAKTUBHBIN (DOH): TIIaHUPOBATH U3MEPEHUS,
coOupaTh SKCHEPUMEHTAIIBHYIO YCTaHOBKY M BBIIOJHATh W3MEPEHHUS, CIEIys
MPEJIOKEHHOW MHCTPYKIIMU, BBIYUCISATh 3HAYEHUE BEIMYMHBI W aHAJIU3UPOBATH
MOJTYYEHHBIE PE3YIIBTATHI C YUETOM 33JaHHOM MOTPEIIHOCTA U3MEPEHHUI;

coONo/IaTh MpaBWJia TEXHUKU OE30MacHOCTH IMpu padore ¢ 1abopaTOpHBIM
000pyIOBaHUEM;

paznuyaTh OCHOBHBIE IPU3HAKU M3YUYEHHBIX (PM3HMUECKUX MOJEINEH: MaTepruaibHas
TOYKa, a0COJIOTHO TBEPIOE TEI0, TOUCUHBIM HMCTOYHUK CBETa, JIyd, TOHKas JIMH3A,
IJIaHETapHas MOJIENb aTOMa, HYKJIOHHAs! MOJEJIb aTOMHOTO S7pa;

XapaKTepU30BaTh MPHUHIUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM HA UX OMHUCAHUS (B TOM UYHUCIE: CIIUIOMETP, JATYUKHU TOJIOKEHUS,
PAcCTOSIHUS U YCKOPEHUS, PAKeTa, 3X0JIOT, OUKH, IEPUCKOM, (POTOAIIAPAT, ONTUYECKUE
CBETOBO/JIbI, CIEKTPOCKOI, MJO3UMETpP, Kamepa BuibcoHa), HCOOJB3ys 3HAHUAO
CBOMCTBax (PU3NYECKUX SIBJIEHUN U HEOOXOIUMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

HCTIOJB30BaTh CXEMbl M CXEMAaTHYHbICE PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENIBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIIECCOB MPU PEIICHUU
y4eOHO-MPAKTUYECKUX 3a7a4, ONTUYECKHE CXEMbl JJisi MOCTPOCHHS H300paKeHUIB
IJIOCKOM 3€pKajie U COOMpArONIel JINH3E;

NPUBOJIUTH TPUMEPHl (HAXOAUTh HHGOPMAIMIO O MPHUMEPAX) MPAKTHIECKOTO
UCIIOJIb30BaHUSl (PU3MYECKUX 3HAHUW B TOBCEIHEBHOW >KU3HU HJisi OOecnedeHus
O0e3omacHOCTH TMpu oOOpalieHuu C OpudopaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXPaHEHMSI 310POBbsI U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOT0 MOBEEHUS B OKpY-Karouei
cpene;

OCYIIECTBJIATh TMOWUCK WHMoOpMaruu Quznyeckoro conaepxkanuss B HHTepHeTe,
CaMOCTOATENbHO (OPMYIUPYSd TMOUCKOBBIM 3alpoc, HAXOAUTh MYTH OIpPEIACTICHUS
JIOCTOBEPHOCTH TIOJNlyYeHHOW HWH(OpMAIllMd Ha OCHOBE WMEIOIIMUXCA 3HAHUU U
JIOTIOJIHUTENBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPU  BBHIMOJHEHUU Y4YEOHBIX 3aJaHUU HAYYHO-TOMYJISIPHYIO
TUTEPATypy (U3UYECKOTO COJEpKaHMs, CIPABOYHBICE MaTepUalbl, PECypChl CETH
WuTepHer, BiIageTh NpuéMaMH KOHCIIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHUS
nH(popMaIu U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/laBaTb COOCTBEHHbIE IHCHMEHHbIE U YCTHBIE COOOIICHHMS Ha OCHOBE
uHoOpMaIMU M3 HECKOJbKMX HMCTOYHUKOB (DU3UUECKOTO COAEpKaHUS, IyOIMYHO
MPEACTABIATh PE3YJIbTAThI IPOCKTHOM UM UCCIIEA0BATENbCKOMN NESITENIBHOCTH, IIPU 3TOM
IPAMOTHO HCIIOJb30BaTh HM3YYEHHBIN TOHATUHHBIA anmaparT H3y4aeMoro pasziena
GU3MKK W CONPOBOXKAATH BBICTYIUICHUE Mpe3eHTalueld ¢ y4€ToM 0cOOEHHOCTEN
ayJIMTOPUH CBEPCTHHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC
Ne HaumenoBanue KommuaectBo | [IporpamMmmuoe conepkanrie | OCHOBHBIE BUJIBI IEATEILHOCTH 00YUYaIOIIUXCS
/T pa3/iesioB U TEM 4acoB

y4eOHOT 0 npeaMeTa

Pasznea 1. ®usuka u ee poJib

B IMO3HAHUM OKPYKAaIIECro Mmupa

1.1 | ®usuka — Hayka 2 ®u3nka — HayKa o Ipupoe. | BrisiBieHue paznnunii Mexny pU3nyeckuMu u
O MpUpPOJIC SBneHUsI TPUPOJIBI. XUMHUYECKUMH TIPEBPAIICHUSIMHU.
dusnyeckue SIBIECHUS: Pacno3naBanue u kinaccudukarus GU3NIESCKUX
MCXaHUYECCKHUE, TCIJIOBBIC, | SIBJIEHUHM: MEXaHHUYECKUX, TEIJIOBBIX,
ANEKTPUIECKHE, AIEKTPUIECKUX, MATHUTHBIX U CBETOBBIX.
MarHHWTHBIC, CBETOBBIE, Habmronenue u onrcanue GU3NIECKUX SABJICHUM
3BYKOBBIC
1.2 | ®usnueckue 2 dusnueckre BEINUUHEL. OnpeneneHue 1EeHbI JeICHUS Kb
BEJTUYHMHBI N3mepenne puznueckux HU3MEPUTEIHLHOTO TIPUOOpA.

BeJIMYUH. PU3nyecKue
npubopsl. [lorpemnocts
U3MEPEHUMN
MexnaynapoaHasi cucrema
€IMHUII

N3mepenne TMHENHBIX pa3MepPOB TEN U
MPOMEKYTKOB BPEMEHH C YUYETOM MOTPEIIHOCTEM.
N3mepenne 00bEMa KUIKOCTH U TBEPOTO TEa.
N3mepenne temmneparypsl Ipy NOMOIIU
YKUJIKOCTHOTO TEPMOMETPA U JaTUMKA
TEMIIEPaTypHI.

BrinonHeHne TBOPYECKUX 3aJaHUM 10 TIOUCKY
CIIOCO0O0B U3MEPEHUST HEKOTOPHIX (PU3UIECKUX
XapaKTEpUCTHK, HAIPUMED, pa3MEPOB MaJIbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAATEHHBIX
00BEKTOB, OOJIBIITUX PACCTOSTHUHN, MAJTBIX
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IpOMEXyTKOB BpemeHu. O0cyxieHue
IpearaeMbIX Coco0oB

1.3. | EctectBenHo- 2 Kak ¢u3uka u npyrue BriaBrkeHre TUoTe3, 00bACHIIOIMX TPOCTHIE
HAy4YHBI METO]T €CTECTBEHHBIE HAYKH SBJICHMSI, HAIIPUMED:
IIO3HAHUS U3Yy4aroT IPUPOLY. — [I0OYEMY OCTaHABIMBACTCA JBIKYILEECS
EcrecTBeHHO-Hay4HBIH 10 TOPU30HTAJIBHON TOBEPXHOCTH TEJIO;
METOJI TO3HAHUS: — IIOYEMY B JKapKYIO ITIOTOZly B CBETIION OJEKAC
HaOJIIOJICHUE, TTOCTAHOBKA MpOXJIAJAHEHN, YeM B TEMHOU. [Ipennoxenne
Hay4HOI'0 BOIIPOCA, CIOCOOOB MPOBEPKHU THIIOTES.
BBIJIBUKEHHUE TUTIOTE3, [IpoBeaenue rccieqoBaHus MO MPOBEPKE KAKOM-
HKCIIEPUMEHT 10 IPOBEPKE | TMOO TUIOTE3BI.
TUIO0TE3, 00bSICHEHUE [TocTpoenue nmpocredmmx Mojaeen (pu3ndecKux
Ha0JII0/1aeMOTr0 SIBJICHUS. SBJICHUM (B BUJI€ PUCYHKOB UJIM CXEM), HAIlpUMEP
Onucanue GU3NUECKUX naJeHUe MpeaMeTa; NpIMOJIUHENHOE
SIBJICHUM C TOMOILBIO pacnpocTpaHEeHUE CBETa
Moeen
Hroro mo pazaemy 6
Pa3znen 2. [lepBoHayaibHbIe CBe/IeHUsI O CTPOEHUH BelllecTBA
2.1 | CtpoeHue BelecTBa 1 CrpoeHue BelecTna: HabGntonenue v uHTEepIpeTalys OnbITOB,

aTOMBI U MOJIEKYJIbI, KX
pazmepsl. OnbITHI,
JOKa3bIBAIOIIHE
JTUCKPETHOE CTPOCHHE
BEIIECTBA

CBUETEIBCTBYIOIINUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHHH BEIECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIC.

OrneHka pa3MepoB aTOMOB U MOJIEKYT

C UCTIOJIB30BaHUEM (poTorpaduii, MOITy4eHHBIX
Ha aTOMHOM CHJIOBOM MUKpockorne (ACM) —
naboparopHast pabota o teme: «OreHka
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TMaMeTpa aToMa METOJIOM PSIIOB
(c ucrionp3oBanueM ororpaduii)y.
Omnpenenenre pa3MepoB MaJIbIX TEJ

2.2 | JIpmkeHue u
B3aMMO/ICHCTBHE
YaCTHII BEIISCTBA

JIBM>KeHHE YaCTHII
BeniecTBa. CBs3b CKOPOCTH
JBYKCHUS YACTHIL

C TEMIIEPaTypoOi.
BpoyHOBCKO€ JBHXEHUE,
mudysus.
B3aumoneiicTeue yacTuil
BEILIECTBA: IPUTSKEHUE U
OTTAJIKUBAHUE

Ha6monenue u o0bsicHeHHE OPOYHOBCKOTO
JBIDKCHUS U sBJICHUS TUDPy3un.

[IpoBenenue u 00BICHEHUE OMTBITOB

10 HaOJIFOJEHUIO TETJIOBOTO PACIIUPEHNUS T'a30B.
[IpoBenenue u 00bICHEHUE ONBITOB 110
O0OHapyKEHUIO CUJI MOJIEKYJISIPHOTO MPUTSKEHUS
¥ OTTAJIKUBAHUS

2.3 | ArperaTHbie
COCTOSIHMSI BEILIECTBA

ArperatHbie COCTOSIHUSA
BEILIECTBA: CTPOCHUE T'a30B,
KUJIKOCTEU U TBEPIBIX
(KpUCTaIIMYECKHX ) TE.
B3anmocBs3e Mexay
CBOVCTBAMU BEILIECTB

B Pa3HbIX arperaTHbIX
COCTOSTHUSIX U UX
ATOMHO-MOJICKYJISIPHBIM
ctpoeHrueM. OCOOEHHOCTH
arperaTHbiX COCTOSHUN
BOJIbI

Onucanue (C UCTIOJIb30BAHUEM MPOCTHIX
MOjIeJIel) OCHOBHBIX Pa3ju4Mii B CTPOCHHUH T'a30B,
KUJKOCTEH U TBEPABIX TEJL.

OO0BscHEHNE MAJION COKUMAEMOCTH KUIKOCTENH U
TBEPIBIX TeJl, OOIBIION CKUMAEMOCTH Ia30B.
OObsicHenue coxpaHeHus: GOpMbl TBEPABIX TE U
TEKY4ECTH JKUJIKOCTH.

[IpoBeneHue ONBITOB, JOKA3BIBAIOIIUX, YTO

B TBEPJIOM COCTOSTHUY BOJIbI YACTUIIBI HAXOASATCS
B CPEAHEM Jaiblle APYT OT Apyra (IIIOTHOCTh
MEHBIIIE), YEM B JKUJIKOM.

Y cTaHOBIIEHUE B3aUMOCBSI3U MEXKITY
0COOEHHOCTSIMU arperaTHbIX COCTOSTHUHN BOJIBI U
CYyIIIECTBOBAHUEM BOJHBIX OPTaHU3MOB

(MC — 6uonorusi, reorpadus)

Hroro no pazneny
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Paznen 3. /IBu:xkeHHe ¥ B3aUMOJelicTBHE TeJl

3.1 | MexaHuveckoe 3 Mexanuueckoe BkeHue. | MccienoBanue paBHOMEPHOTO JIBHXKEHHUS,
JIBH>KCHUE PaBHOMEpHOE U ONpeJEICHUE €r0 MPU3HAKOB.
HepaBHOMepHOE ABmkenne. | HabmoaeHne HepaBHOMEPHOTO IBUKEHUS U
Ckopoctb. CpenHss ONIPENIEIICHUE €T0 OTINYUN OT PABHOMEPHOTO
CKOPOCTb IIpU JBH>KCHUSL.
HEPAaBHOMEPHOM OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO
ABKeHHU. PacuéT nyTtr 1 | OBMOKEHHMS (IIApUKA B KUJIKOCTH, MOJEIH
BPEMEHU JIBUKCHUS ANEKTPUYECKOTO aBTOMOOMIIS U T.11.).
Onpenenenue cpeHeEN CKOPOCTH CKOJIbKEHUS
OpycCKa WM IIapyKa 0 HAKJIIOHHOM IMIOCKOCTH
Pewrenne 3a1a4 Ha onpeieseHUE IyTH, CKOPOCTH
U BPEMEHU PABHOMEPHOTO JBUKEHUS.
AHanu3 rpaguKoB 3aBUCUMOCTH IYTH U CKOPOCTHU
OT BPEMEHHU
3.2 | NUnepuwmsi, macca, 4 Asnenue u"epuuu. 3akoH | OOBICHEHUE U TPOTHO3UPOBAHUE SBJICHUIA,

IINTIOTHOCTBH

nHepuuu. Bzanmopaencteue
TeJl KaK IpU4YrHa
U3MEHEHUS CKOPOCTHU
NBIDKEHUS Tea. Macca Kak
Mepa UHEPTHOCTH TeJIa.
IImoTHOCTH BemiecTna.
CBS3b IUNIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B eUHULIE 00BEMA
BEIIlECTBA

00YCIIOBIICHHBIX HHEPIIUEH, HAIIPUMED, YTO
IPOUCXOJIUT IIPH TOPMOKCHHH WU PE3KOM
MaHEBPE aBTOMOOMIIS, TOYEMYy HEBO3MOYKHO
MTI'HOBCHHO IIPEKPATUTh JIBM)KCHHE Ha BEJIOCHIIC]IC
WM caMOKaTe U T. II.

[IpoBeacHUE M aHAIIN3 OIIBITOB,
JEMOHCTPHPYIOIINX U3MEHEHUE CKOPOCTH
JBHOKCHHMS TeJIa B pe3yJIbTaTe JCHCTBHUS Ha HETO
APYTUX TEIL.

Perienuie 3a1a4 Ha ornpeieJICHIUEe MacChl TEa, €ro
00bE€Ma U INIOTHOCTH.
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[IpoBeneHue u aHamnu3 ONBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTh U3MEHEHUS
CKOPOCTH T€JIa OT €ro MaccChl IpH
B3aMMOJIeUCTBUM Tell. I3MepeHue Macchl Tela
Pa3IUYHBIMU CTIOCOOAMH.

Ornpenenenne JIOTHOCTH TEJIa B PE3YJIbTATE
U3MEPEHHUs €ero Macchl M 00bEMa

3.3

Cuma. Buaper cun

14

Cuia Kak xapakTepHUCTHKA
B3aMMOJICHCTBHS TEIL.
Cuna ynpyroctu u 3aKOH
I'yka. 3mepeHne cuibl

C TIOMOLIBIO TUHAMOMETDA.
SIBNIeHNE TATOTEHUS U CHUJIA
TskecTH. Cuia TSKECTH
Ha JIPYTUX TUIAHETaXx.

Bec Tena. HesecomocTs.
CrnoxxeHue cui,
HaITPABJICHHBIX O OJHOU
IPSIMO.
PaBHOAenCTBYIOIMIAs CUIL.
Cuna tpenus. Tpenue
CKOJIB)KEHUS U TPEHHE
1okosi. TpeHue B mpupoje
U TEXHUKE

N3ydenne B3auMOEHCTBUS KaK IPUYKHBI
MU3MEHEHUSI CKOPOCTH TeJla MK €To AehopMaIinu.
Onucanue peabHbIX CUTYallui B3aUMOACHCTBUS
TEJ C IOMOIIBIO MOJIENICH, B KOTOPBIX BBOJIUTCS
MOHATHE U N300paKeHUE CHUIIBI.

Nzyuenwne cuibl ynpyroctu. MccrnenoBanme
3aBUCHUMOCTH CUJIbl YIIPYTOCTH OT YJUIMHEHUS
PE3WHOBOTO LITHYPA WU MPY>KUHBI

(c mocTpoenueM rpaduka).

AHanu3 MpaKTUYECKUX CUTYaIlU, B KOTOPBIX
IPOSIBIISICTCS IEUCTBUE CUIIbI YIIPYTOCTH
(YnpyrocTh Msi4a, KpOCCOBOK, BETOK JiepeBa

u J1p.).

AHanu3 cuTyaluii, CBSI3aHHBIX C SBJICHUEM
TSATOTEHUSI.

OO0BbsicHeHUE OPOUTATBLHOTO ABMKCHUS TUIAHET

C MCIIOJIb30BAaHUEM SIBJIICHUS TATOTEHUS U 3aKOHA
UHEPLIHH.

W3mepenue Beca Tena ¢ MOMOIIbI0 JUHAMOMETDA.
O60ocHOBaHME ITOTO CIOCO0a U3MEPEHHS.
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AHanus n MOJICINPOBAHUC ABJICHNA HCBCCOMOCTHU.

DKCIEepUMEHTAIBHOE MOIYYEHUE MPaBUIIA
CJIOKEHUS CUJI, HAIIPaBJICHHBIX BJOJb OJHOU
npsiMoii. OnpeieieHne BEITMYUHBI
PABHOJICMCTBYIOIICH CHIL.

N3ydenune cuisl TPEHUS CKOJIBKEHUS U CUJIBI
TPEHUs IOKOSI.

Hccnenoanue 3aBUCUMOCTY CUIIBI TPEHUS

OT CWJIBI JABJICHUSI U CBOMCTB TPYIIIUXCS
IIOBEPXHOCTEM.

AHaJIN3 TPAKTUYECKUX CUTyalluld, B KOTOPBIX
IIPOSIBIISICTCS IEUCTBUE CUIIBI TPEHUS,
UCIOJIB3YIOTCSI CIOCOOBI €€ YMEHBLIECHUS WU
yBEJIMYEHHUS (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMOKEHNE aBTOMOOWJIS, UCTIOIb30BaHHUE
NOAIIMITHUKOB, IJIABAHNE BOAHBIX KUBOTHBIX
u 11p.). Perienue 3agau ¢ uCHoIb30BaHUEM
dopMy1 15t pacyéTa CUIIbI TSHKECTH, CUIIBI
YIPYTOCTH, CUJIbI TPEHUS

Hroro no pazuneny

21

Paznen 4. /laBieHne TBEPABIX TeJl, KUAKOCTEH U ra3oB

4.1

Hasnenue. Ilepenaua
JaBJICHUST TBEPABIMU
TEJIAMH, JKUIKOCTAMHU
U razaMu

3

JlaBnenne. CriocoObl
YMEHBIIICHUS ¥ YBETUICHHS
naBiieHUs. /[aBieHue rasa.
3aBUCUMOCTD JIaBJICHHUS
rasa ot oonéma,
TEeMITepaTypHhI.

AHanu3 1 00BSICHEHHE OTIBITOB M MPAKTHYECKUX
CUTYaIHi, B KOTOPBIX TIPOSBIISIETCS CHJIA
JTABJICHUS.

O06ocHOBaHKE CIIOCOOOB YMEHBIIICHUS U
YBEJTMYCHHUSI TABJICHHUS.

N3ydenne 3aBUCUMOCTH JaBJICHHS Ta3a
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[lepenaua naBineHus
TBEPIABIMU TEJIAMHU,
JKUJIKOCTSIMHU U Ta3aMH.
3akon ITackans

0T 00BbEMA U TeMIIepaTypHl.

N3yuenue ocobeHHOCTEH nepeauu TaBIeHUs
TBEPIBIMU TEIAMH, YKUIKOCTSIMHU U Ta3aMH.
ObocHoBaHME Pe3yIbTATOB OMBITOB
0COOEHHOCTSIMH CTPOCHHS BEIIECTBA B TBEPIOM,
KHUJIKOM 1 ra3000pa3HOM COCTOSIHUSX.
DKCIIepUMEHTATLHOE I0KA3aTEeNILCTBO 3aKOHA
ITackas.

Pemenne 3amau Ha pacuéT naBiIeHUs TBEPAOTO
Tena

4.2 | JlaBieHHE )KUIKOCTH 3aBUCHUMOCTD JIaBJICHUS HccnenoBanne 3aBUCUMOCTH JTAaBJICHUA KUIKOCTHU
KUJIKOCTH OT TJIyOUHBI. OT ITyOHUHBI TOTPYKEHHUS U TNIOTHOCTH KUIKOCTH.
ITueBMaTHueckue Mamuael. | HabmoneHne n 00bICHEHHE THAPOCTATHICCKOTO
I'unpocTratuaeckuit napajokca Ha OCHOBe 3akoHa Ilackais.
napajokc. Cooomaromuecs | M3yuyeHne cooOmarommuxcs cocy10B.
cocynsl. ['mapasnnyeckue | Pemenue 3anad Ha pacuéT qaBlIeHUs )KUAKOCTH.
MEXaHHU3MBI OOBsiCHEHUE TIPUHITUTIA ICHCTBUS
TUAPABINYCCKOTO Mpecca, MHEBMATHIECKUX
MAaIII1H.
AHanu3 1 00BSCHEHNE IPAKTUICCKUX CUTYAITUH,
JEMOHCTPUPYIOIINX MTPOSIBICHHUE JTABJICHUS
XKUIKOCTH | 3aKkoHa [lackans, Hanpumep
IIPOIIECCOB B OPTaHU3ME TIPH TITyOOKOBOTHOM
HBIPSTHUN
4.3 | AtmocdepHOe ATtmocdepa 3emn u DKcrnepuMeHTalIbHOE OOHAPYKEHHE
JIaBJICHUE aTMoc(depHoOe JaBlICeHHE. aTMOC(EpHOTO JaBJICHUS.

[IprunHEI cylecTBOBaHUsA

AnHann3 1 00bSICHEHUE ONBITOB H IMPAaKTHYCCKUX
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BO3IYIITHOW 000JI0YKH
3emuu. OnsiT Toppuyerm.
N3mepenne armochepHoro
JaBJICHUS. 3aBUCUMOCTD
aTMOC(EpHOTo J1aBJICHUS
OT BBICOTHI HaJl ypPOBHEM
Mopst. [Ipuboper

JUISL UBMEPEHUS
aTMoc(epHOro JaBJICHUS

CUTyalluH, CBSI3aHHBIX C IEHCTBUEM
aTMoc(epHOro 1aBICHUS.

OOBbsCHEHNE CYIIECTBOBAHUS AaTMOC(EPDI
Ha 3eMJIe U HEKOTOPBIX IJIaHETaxX WK €€
OTCYTCTBHUSI Ha APYTUX MaaHeTax u Jlyne.
OO0bsacHeHrEe U3MEHEHHSI TUIOTHOCTU aTMOC(hephl
C BBICOTOM U 3aBUCUMOCTH aTMOC(EPHOTO
JABJICHUS OT BBICOTHI.

Pemenue 3anau Ha pacu€t aTMoc(hepHOTro
JABJICHUSL.

N3yuenue ycrpoiicTBa bapomeTpa-aHepouia

4.4

JleiicTBHE KUJIKOCTH U
rasza Ha Morpy>kKe€HHOE
B HUX TEJIO

JleicTBUE )XUAKOCTH U ra3a
Ha NOTPYKEHHOE B HUX
Teso. BeiTankuBaronias
(apxumenoBa) cuiia. 3aKoH
Apxumena. [InaBanue Ten.
Bo3znyxomnnaBanue

DKCIIepUMEHTaIbHOE OOHAPYKEHUE JEeHCTBUS
YKUJKOCTH M ra3a Ha MorpykEHHOE B HUX TEJIO.
OmnpeneneHre BEITATKUBAIOIICH CHJTBI,
JICUCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE

B KHUJKOCTb.

[IpoBenenuie u 00CYKIE€HHUE OIBITOB,
JEMOHCTPHUPYIOITUX 3aBUCUMOCTD
BBITAJIKUBAIOIIEH CUJIbI, JEUCTBYIOIIEN HA TEJIO
B )KUJIKOCTH, OT 00BEMa OTPYKEHHOMN

B )KHUJKOCTh YaCTH TeJla U OT INIOTHOCTHU
JKUJKOCTH.

IIposepka Hezasucumocmu 8blmanKkusaouiel
Cubl, 0elcmayouell Ha mejio 8 HCUOKOCmU,
om maccvl meua.

HccnenoBanue 3aBUCUMOCTH Beca TeJla B BOJIE

OT 00BEMA MOTPYKEHHOU B KHUJKOCTh YaCTH TeJIa.
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Pemrenne 3a1a4 Ha MpUMEHEHNE 3aKOHA
ApxuMena 1 yCJIOBUS IJIaBaHUS TEN.
Koncrtpynposanue apeomerpa ninm
KOHCTPYHUPOBAHUE JIOAKU U ONIPEICIICHUE €€
Ipy30II0ABEMHOCTH

Hroro no pazaeny

21

Pa3nen 5. PaGora u MOIHOCTH. JHeprus

5.1

Pabora 1 MmomHOCTH

3

Mexannueckas padora.
MouHocTh

DKCIEPUMEHTAIBHOE ONPEAETICHUE
MEXaHUYECKOMN paboThl CUIIBI TSHKECTU

IIPY MAJICHAN TeJa U CUIIbI TPEHUS

IpY PAaBHOMEPHOM IEPEMENIEHUH Tea

110 TOPU30HTAJILHON TOBEPXHOCTH.

Pacuér MomHoCTH, pa3BUBaEMOM IIPU MTOABEME
110 JIECTHUIIE.

Pewrenne 3a1a4 Ha pacy€T MexaHM4YECKOM pabOThI
Y MOILIHOCTH

5.2

[IpocTbie MEXaHU3MBI

[IpocTbie MEXaHU3MBI:
phIvar, 6JI0K, HaKJIOHHAs
IUIOCKOCTB. [IpaBuiio
paBHOBECHS phlyara.
[Ipumenenue npasuiia
paBHOBECHS pblyara

K 0JI0Ky. «3010TO€
npaBuiio» Mexanuku. KITJ]
MPOCTHIX MEXaHU3MOB.
[IpocTbie MEXaHU3MBI

B OBITY U TEXHUKE

OmnpeneneHre BEIMTPHINIA B CHIIC TTPOCTHIX
MEXaHU3MOB Ha MPUMEPE pblyara, MoJABMXHOTO U
HETOIBMYKHOTO 0JIOKOB, HAKJIOHHOH TIOCKOCTH.
UccnenoBanue ycaoBusi paBHOBECHS phluara.
OOGHapyXeHue CBOMCTB MPOCTHIX MEXAHU3MOB

B Pa3JIMYHBIX MHCTPYMEHTAX U MPUCTIOCOOTICHUSX,
UCIIOJIb3yEeMbIX B OBITY M TEXHHUKE, a TAKKE

B )KHBBIX OpraHU3Max.

DKCTepUMEHTAIBHOE JJOKa3aTENbCTBO PABEHCTBA
paboT Mpu MPUMEHEHUH MTPOCTHIX MEXAaHU3MOB.
Onpenenenue K11/ HakTOHHOM MIIOCKOCTH.
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Pemenune 3a1a4 Ha npuMEeHEeHUE TpaBuiIa
paBHOBecus pbryara u Ha pacuét KII1/]

5.3 | Mexanuyeckast 4 Mexanuyeckas SHEpTHusl. DKCHepUMEHTAIBHOE ONpe/IeJICHUE N3MEHEHHUSI
SHEPrust Kuneruueckas u KHMHETHYECKOW U MOTEHIMAIbHOW SHEPTUU TeNa
NOTEHINAIbHASI SHEPTUS. IIPU €T0 CKaThIBAHUM 110 HAKJIOHHOM TUIOCKOCTH.
[TpeBpamenue ogaoro Buaa | DopmynupoBaHue Ha OCHOBE UCCIEIOBAHUS
MEXaHUYECKOM 3HEepTun 3aKOHA COXPAHEHUS MEXaHUYECKON SHEPTUH.
B IPYroM. 3aKOH OO6cyxaeHue rpaHull IpUMEHUMOCTH 3aKOHA
COXPaHEHUs SHEPTUU COXPAHEHUs SHEPTUH.
B MEXaHHUKE Pemenue 3a1a4u ¢ UCIOIb30BAaHUEM 3aKOHA
COXPAHEHUS YHEPTUU
Hroro no pazgeny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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8 KJIACC

Ne
/o

Haumenosaunue
pa3aenoB U TEM
y4eOHOro npeaMera

KonnuecTtBo
4acoB

[IporpammHoe copepkanue

OcHOBHBIC BUABI ACATCIBHOCTH 06yqa101111/1xc51

Pa3znen 1. TensioBbIe ABJICHUSA

1.1

CtpoeHue u cBoiicTBa
BEIIIECTBA

OCHOBHBI€ MTOJOKEHUS
MOJICKYJISIPHO-KUHETUYECKOU
TEOPUHU CTPOCHUS BEIIECTBA.
Macca u pa3mMepbl aTOMOB U
MoOJIeKya. OTBbITHI,
IIOATBEPKIALOLINE
OCHOBHBIE MOJIOKECHUS
MOJIEKYJISIPHO-KMHETUYECKON
TEOPHUH.

Mogenu TBEPAOTO, KUJIKOTO
¥ Ta3000pa3HOTO COCTOSTHUI
BEIIIECTBA.
Kpucrannmuueckue n
aMmopQHbIE Tena.
OOBsiCHEHHE CBOMCTB ra3os,
KUJIKOCTEU U TBEPJBIX TEI
Ha OCHOBE IOJIOKECHUH
MOJIEKYJIAPHO-KUHETUYECKOU
teopun. CMaunMBaHue 1
KalUJUISIPHBIC SBICHUS.
TennoBoe pacuMpeHue u
cxKarue

Hab6nronenue u uHTEpHpeTanus OnbITOB,
CBUETEIHCTBYIOIINX 00 aTOMHO-MOJICKYJIIPHOM
CTPOEHHUH BEIIECTBA: OMBITHI C PACTBOPEHUEM
Pa3TUYHBIX BEIIECTB B BOJIC.

Pemenue 3a7a4 1o o1eHUBaHUIO KOJIMYECTBA
aTOMOB WJIU MOJIEKYJI B €IMHUIIE 00bEMaA
BELIECTBA.

AHanM3 TeKCTa IPEBHUX aTOMUCTOB (HAIpuMep,
dbparmenTa nmosmsl Jlykpenus «O npupoe
BEIIICH») C U3NI0)KEHUEM 000CHOBAaHUN aTOMHOM
rUnoTessl (CMbIciioBOE uTeHue). OreHka
yOeIUTENTLHOCTH 3TUX OOOCHOBAHHIA.
OOBsicHeHrE OPOYHOBCKOTO JIBHXKCHUS, SIBIICHUS
nudy3un ¥ pa3Iuuuil MeX Iy HUIMH Ha OCHOBE
ITOJIO’KEHUM MOJIEKYJIIPHO-KUHETUYECKOU
TEOPHUH CTPOCHMSI BEIIIECTBA.

OOBsICHEHNE OCHOBHBIX Pa3IMYHMil B CTPOCHHUH
ra3oB, JXKUIKOCTEU U TBEPABIX TEN

C HCITIOJIb30BAHUEM TIOJIOKEHUH MOJIEKYISPHO-
KHHETHYECKOU TEOPUU CTPOSHHUS BEIIECTBA.
[IpoBeneHMEe ONBITOB MO BHIPAITUBAHUIO
KPHCTAJUIOB TTIOBAPEHHOW COJIM MJIU caxapa.
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[TpoBenenmne u 0OBICHEHUE OMBITOB,
JEMOHCTPHUPYIOMINX KaIWIISIPHBIC SIBICHUS U
SIBJICHUE CMAYUBaHUSI.

OOBsICHEHUE POJIH KAMWIIISIPHBIX SIBJICHUIMA

JUISL IOCTYIUIEHHSI BOJbI B OPTaHU3M PAaCTEHUI.
Habntonienue, nposeneHne U 00bsICHEHNE
OTIBITOB IO HAOIIOICHUIO TETIJIOBOTO
paclIMpeHust ra30B, )KUJKOCTEN U TBEPIBIX TEJL.
OOBsicHeHHE coXpaHEHUsI 00BbEMaA TBEPIBIX TEM,
TEKYy4eCTHU KHUAKOCTH (B TOM UHUCIIE, PA3HUIIBI

B TEKYUYECTH ISl pa3HbIX JKUJKOCTEM),

JTaBJICHUSI Ta3a.

[IpoBeneHne ONBITOB, IEMOHCTPUPYIOLITUX
3aBHCHMOCTb JIaBJICHUS BO3/1yXa OT €ro o0bEMa u
HarpeBaHus WINA OXJIKICHUS, U UX OOBSICHEHNE
Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO YUEHHUS.
AHanu3 NpakTUYECKUX CUTYalluH, CBSI3aHHBIX

CO CBOMCTBAMH T'a30B, KUAKOCTEH U TBEPIBIX T

1.2

TertoBble MPOLIECCHI

21

Temneparypa. Cs3b
TEeMIIepaTypbl CO CKOPOCTHIO
TEIJIOBOTO JIBHYKEHHUS
yactull. BHyTpeHHss
sHeprus. CrocoObl
VU3MEHEHHUs BHYTPEHHEN
SHEPIUH: TeIonepesaya u
coBepuieHHne padoThl. Buabl
TEIIONEepEaauHn:

O00CcHOBaHME TIPABUIT UBMEPCHUS TEMITEPATyPhI.
CpaBHeHHE pa3IMYHBIX CIIOCOO0B U3MEPEHUS U
IITKaJI TEMIICPaTypHI.

HaoOmronnenne n 00bICHEHHE OIBITOB,
JIEMOHCTPUPYIOITUX U3MEHEHNE BHYTPCHHEH
DHEPTUU TeJa B PE3yJIbTAaTe TEIIONEpEaavn U
pabOThI BHEIITHUX CHIIL.

HaoOmronenne u oObsICHEHHE ONBITOB,
00CYyXJICHHE MTPAKTUYCCKUX CUTYAIIHH,
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TEIIONPOBOHOCTb,
KOHBEKIUS, U3IIyYCHUE.
KonuuecTBO TEIIIOTHI.

VY nenpHast TEMI0EMKOCTD
BeliecTBa. TermiooOMeH u
TEIJIOBOE PaBHOBECHE.
YpaBHEHHE TEILIOBOTO
6ananca. [InaBnenue u
OTBEpICBAHUE
KPUCTAINTMYECKUX BEILIECTB.
VY nenpHas Termiora
TIJIABJICHHUS.
[TapooGpazoBanue u
koHAeHcanus. Mcnapenue.
Kunenue. Y nenpHas
TEIJI0Ta MapooOpa3oBaHUsI.
3aBUCHUMOCTb TEMIIEPATYPHI
KHIICHUS OT aTMOC(EpHOTO
JTaBJICHHUSL.

BrnaxnocTs Bo3ayxa.
DHeprus TOIJIMBA.

VY nenpHas TerioTa
CrOpaHusl.

[TpunIUIIEI pabOTHI
Ter10BbIX Aurareset KI1/]
TEIJIOBOTO JIBUTATEJIS.
TemnnoBble IBUTATENH U

JEMOHCTPUPYIOIIUX Pa3INYHbIE BUIBI
TEIUIONEpPENaut: TEIUIONPOBOAHOCTD,
KOHBEKIUIO, U3TyYEHHE.

HccnenoBaHue BICHUS TEITIOOOMEHA

IPpYU CMEUIMBAaHUM XOJIOJHOM U ropsiuei BOABI.
HabtoieHue ycTaHOBIIEHUS TEIIOBOTO
PABHOBECHS MEXKY TOPAYEH U XOJIOJHOM BOJOM.
Omnpenenenue (M3MEpEeHNE) KOJINYECTBA
TEIJIOTHI, MOJYYEHHOTO BOJIOH MpHU TEIIOOOMEHE
C HarpeThIM METALUTMYECKUM LHUIMHAPOM.
Omnpenenenve (M3MepeHNUE) YACIbHON
TEIUIOEMKOCTH BELIECTBA.

Pemenue 3a1a4, CBSI3aHHBIX C BBIUUCIEHUEM
KOJIMYECTBA TEIUIOTHI U TEMIIOEMKOCTH

MIPH TETTIO0OMEHE.

AHanu3 CUTyalluid MPaKTUYECKOTO
MCITIOJIb30BAHUS TEIJIOBBIX CBOMCTB BEILIECTB U
MaTepuasoB, HAIPUMEp, B LIEIAX
AHEProcOepeKeHUs: TETIION30ISIINS,
sHeprocOeperaroye KPoIIiiH,
TEPMOAKKYMYJISITOPHI U T. 1.

HaOmronenue siBjieHU UCapeHust 1
KOH/ICHCALUH.

HccnenoBanue mpoiiecca uCapeHus
Pa3IMYHBIX )KUAKOCTEM.

OObscHEHUE SIBICHUN UCTIApEHUS U
KOHJIEHCAllMM HA OCHOBE aTOMHO-
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3alllMTa OKpYKarolen
Cpeabl.

3aKOH COXpaHEHHUS U
peBpaIlleHUs SHEPTUH
B TETUIOBBIX ITpoIleccax

MOJICKYJIIPHOTO YUCHUSI.
Habmronenue u 00bsICHEHHE Mpoliecca KUIEeHUs,
B TOM YHCJIE 3aBUCUMOCTH TEMITEPaTypPhI
KUIICHHUS OT JaBJICHUS.

Omnpenenenue (M3MEPEHNE) OTHOCUTEILHOMN
BJI&YJKHOCTH BO3/yXa.

HaOmnronenue nporiecca riaBieHUs
KPUCTANTMYECKOTO BEIIECTBA, HAIIPUMED, JIbJIA.
CpaBHeHUE TPOLECCOB IIABICHUS
KPUCTAJUTMYECKUX TET M Pa3MATUCHUS

IIpU HarpeBaHUM aMOP(HBIX TeJI.

OmnpeneneHue (M3MEpEHNE) YASTbHON TEIIOTHI
TJIaBJICHUS JIBJA.

OObsicHEHHE SIBICHUH IUIaBJICHUS U
KPUCTAITA3AIIMA Ha OCHOBE aTOMHO-
MOJICKYJIIPHOTO YUCHUS.

Penienue 3a7a4, CBsI3aHHBIX C BEIYUCIEHUEM
KOJIMYECTBA TETUIOTHI B MPOIIECcax
TeIUIonepeaadyy Py TUIABJICHUN U
KPHUCTAILTA3AIAN, UCTIAPCHUH M KOHCHCAIIHH.
AHanM3 CUTyanuii MpakTUIeCKOro MPUMEHEHUS
SIBJICHUH TIABJICHUS U KPUCTAJUTH3AINH,
HaIpuMep, MOTYyIECHUE CBEPXUUCTHIX
MaTepualioB, CojeBas rpeska u Jp.

AHanu3 paboThl 1 00BICHEHUE MPUHITUTIA
JIEHCTBHS TEIUIOBOT'O IBUTATEIIS.

Brluncienue KojimuecTBa TEIIOTHL,
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BBIJICJISIIOIIETOCS MPU CTOPAHUM PA3IAYHbBIX
BuJ10B ToruuBa, u KIIJI nBurarens.
OO0cyx1eHne K0JIOTHYECKUX MOCIIEICTBUI
WCMOJIb30BaHUsI IBUTATENIC BHYTPEHHETO
CrOpaHusi, TETIOBBIX U TUAPOIIECKTPOCTAHIINI

Htoro no pazaeny

28

Pa3nen 2. JnekTpuueckue u

MAarHuTHbIC ABJICHUA

2.1 | DnekTpuuecKue
3apsIbl.
3apsKEHHBIE Tella U
UX B3aHMO/ICHCTBUS

7

DIIeKTpU3aLHUS TEN.

JIBa poaa 3JIEKTPUUYECKHUX
3apsaoB. Bzanmopencraue
3apsHKEHHBIX TETT.

3akoHn Kymnona (3aBUCUMOCTh
CHUJIBI B3aUMOJEHUCTBUSI
3apsHKEHHBIX TeJl

OT BEJIMYUHBI 3aPSI0B U
pPacCTOSIHUS MEXIY TeIamu).
DIIEKTPUYECKOE TTOJIE.
Hanpsxkénnocts
AIEKTPUYECKOTO TTOJIS.
[IpuHMn cyneprio3uuu
3JIEKTPUYECKUX TOJIEN

(Ha KAYECTBEHHOM YPOBHE).
Hocurenu anekrpuyeckux
3apsiIoB. DJIEMEHTAPHbBIN
AIEKTPUYECKUU 3apsi.
CrtpoeHnue atoma.
[IpoBogHMKH U

Hab6nrogeHue u mpoBeIeHUE ONBITOB

10 AJICKTPHU3AIUHU T IIPH COMPUKOCHOBEHUH H
WHIYKIHEH.

HabGmonenne n o0bICHEeHNE B3aUMOACHCTBHS
OJTHOUMEHHO M Pa3HOMMEHHO 3apsHKEHHBIX TEJL.
OOBsiCHEHHE MTPUHIINIA ISHCTBUS AICKTPOCKOIIA.
OOBsICHEHUE SIBICHUHN DJICKTPU3AINHT

MIPY COMTPUKOCHOBEHUH TEJI M HHIYKIIHCH

C UCIIOJb30BaHUEM 3HAHUHA O HOCUTENSIX
AIICKTPUYECKHUX 3apsI0B B BEIICCTRE.
Pacno3naBanue u 00bICHEHHE SABJICHUMN
AIICKTPU3AIIMN B TOBCEIHEBHOM KHU3HHU.
HabGmronenne u oObSICHEHHE ONBITOB,
WJUTFOCTPUPYIOIINX 3aKOH COXPAHCHUS
AIEKTPUYESCKOTO 3apsjia.

Habro1eHne onpITOB 110 MOJASTUPOBAHUIO
CHJIOBBIX JIMHUH AJICKTPHYECKOTO TTOJIS.
UccnenoBanue nedcTBUS JIEKTPUIECKOTO MO
Ha TIPOBOJHUKH U TUAJICKTPUKU
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TUBJIEKTPUKU. 3aKOH

COXPAaHCHUA SJICKTPHUICCKOTO

3apsiia

2.2

IlocTosTHHEII
AJIEKTPUYECKUN TOK

20

DJIEKTPUUECKUM TOK.

Y cioBus CylecTBOBaHUS
3JIEKTPUYECKOTO TOKA.
HcTouyHMKM NOCTOSTHHOTO
ToKa. JleMicTBUs
AIEKTPUYECKOTO TOKA
(TernoBoO€, XMMUYECKOE,
MarHuTHOE).
DIIEKTPUYECKUIN TOK

B KUJIKOCTSIX U razax.
DJIEKTpUYECKAs 1IEMb.
Cuna Toka. DJIeKTpHUUYECKOe
HaIpsDKEHUE.
ConpoTtusienue
IIPOBOJIHUKA. Y IEJIBHOE
CONIPOTHUBRJICHUE BEIIIECTRA.
3akoH Oma /151 ydacTka
uenu. [locnenoBarenbHOE U
napajuieIbHOE€ COSTMHECHHE
POBOIHUKOB.

Pab6ora u MmomHOCTH
3JIEKTPUYECKOTO TOKA.
3akon J[xoyns—JIenna.
DIJIEKTPUYECKUE LIENHU U

HabGnronenue pa3nuyHbIX BUJIOB JCHCTBUS
AIEKTPUUECKOTO TOKA U OOHAPYKEHUE ITUX
BHJIOB JICHCTBUS B IOBCETHEBHOM KU3HMU.
Hab6nrogeHne BO3SHUKHOBEHHUSA ra30BOT0 pa3psaa
Y 3JIEKTPUYECKOTO TOKA B KHUJIKOCTH

COopka U UCTIBITAaHUE ICKTPUUECKOM 1IeTTH
MMOCTOSITHHOTO TOKA.

N3Mepenue cuiibl TOKa aMIePMETPOM.
N3Mepenne aneKTprUiIeCcKOro HarpsKeHUs
BOJIETMETPOM.

[IpoBenenue u 00BSICHEHNE OTIBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTh
AJIEKTPUYECKOTO COMPOTUBIIEHUS IPOBOJHUKA
OT €TO0 JJIMHBI, TUIOIIAJAN ONIEPEYHOTO CEUEHUS
Y MaTepuala.

HccenenoBanue 3aBUCUMOCTH CUIIBI TOKA,
MIPOTEKAOIIETO YEPES PEZUCTOP,

OT COMPOTUBIICHUS PE3UCTOPA U HATIPSIKCHUS
Ha PE3UCTOpE.

IIpoBepka npasuiia ClOKEHUSI HATPSKEHUN
[P MOCJIEIOBATEILHOM COEIMHEHUH JIBYX
PE3UCTOPOB.

IIpoBepka npasuiia Jist CUIIBI TOKA

IIPY NapaJUIEIbHOM COEUHEHUH PE3UCTOPOB.
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OTPEOUTEH
AIIEKTPUIECCKOM SHEPTUU
B ObITy. KopoTkoe
3aMBIKaHHE

AHanu3 cuTyalui mociea0BaTeIbHOTO U
MapajuieIbHOTO COEIUHEHUS IPOBOJHUKOB

B JIOMAIITHUX JIEKTPUUECKUX CETAX.

Pewenue 3a1a4 ¢ nucnonap3oBaHueM 3akoHa Oma
1 hopMys pacuéra AIeKTPHIECKOTO
CONPOTHUBJIEHUS MIPU MOCIENOBATEIBHOM U
napasuieIbHOM COCTMHEHUU MTPOBOHUKOB.
OmnpeneneHue paboThI AJIESKTPUIESCKOTO TOKA,
IIPOTEKAIOLIETO YEPE3 PE3UCTOP.

Ornpenenenue MOIHOCTH JIEKTPUUECKOTO TOKA,
BBIJICJISIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTU CUJTBI TOKA YEPE3
JAMITOYKY OT HanpspKeHUs Ha Hel. Onpenenenue
KIIJI narpeBarens.

HccnenoBanue npeodpa3zoBaHus SHEPTUU

MIPU OABbEME TPY3a DJICKTPOABUTATEIIEM.
OOBsicCHEHHE YCTPOUCTBA U MPUHITUIIA JEHCTBUS
JIOMAITHUX AJIEKTPOHArPEeBaTEIbHBIX MPUOOPOB.
OObsicHEHUE IPUYMH KOPOTKOTO 3aMbIKaHUS U
MIPUHIINIA JEHCTBUS TUIABKUX TIPEIOXpaHUTEICH.
Peuienue 3a1a4 ¢ UCMOIb30BaHUEM 3aKOHA
Jxoyns—Jlenna

2.3

MarHuTHbIE SIBJICHUSI

ITocTossHHBIE MAarHUTHI.
B3aumoneiicreue
IMOCTOSIHHBIX MarHUTOB.
MarsauTtHoe noiJie.
MarauTHOE 1ojIe 3eMIIn

HccnenoBanrue MarHUTHOT'O B3aMMOJICHCTBUS
MMOCTOSIHHBIX MarHUTOB.

N3ydyeHne MarHuTHOTO MOJIs MOCTOSIHHBIX
MarHuTOB IIPU UX 00bEAMHEHUU U Pa3/ICICHUH.
HccnenoBanrne MarHUTHOT'O B3aMMOJICHCTBHS
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Y €r0 3HAYEHUE JJIS )KU3HU
Ha 3emie. OnbIT Dpcrena.
MarunurtHoe 1oJie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMAarHuTOB

B TeXHUKE. JlericTBUE
MarHMTHOTO MOJIS

Ha IIPOBOIHUK C TOKOM.
DIIEKTPOBUTATENb
MIOCTOSIHHOTO TOKa.
Hcnonb3oBanue
3JIEKTPOJIBUTATENEH

B TEXHUYECKHUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

MMOCTOSTHHBIX MarHUTOB.

N3ydyeHne MarHuTHOTO MOJISL MOCTOSIHHBIX
MarHUTOB IIPH UX 0OBEAMHEHUU U Pa3JICICHUH.
IIpoBeaeHrEe ONBITOB MO BU3yaIU3AlMH MOJIA
MOCTOSIHHBIX MAarHUTOB.

N3yueHune aBIeHUs HAMArHUYMBAHUS BEIIECTBA.
HccnenoBanue 1eMCTBUS 3IEKTPUUECKOTO TOKA
HA MarHUTHYIO CTPEJIKY.

IIpoBeaeHne ONBITOB, AEMOHCTPUPYIOIIUX
3aBUCHUMOCTH CUJIbI B3aUMOJCUCTBUS KATYIIKA
C TOKOM M MarHuTa OT CWJIbl U HallpaBJICHUS TOKa
B KaTyIIKeE.

AHann3 CUTyarui NpakTHYECKOTO MPUMEHEHHUS
AJIEKTPOMArHuTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAX, MPOMBILIJIEHHOCTH, MEJIULIUHE).
N3yuenue nercTBrus MarHUTHOTO TOJIS

Ha IPOBOJIHUK C TOKOM.

N3ydeHnne nercTBUs 3IEKTPOABUTATEIIS.
Nzmepenne KI1JI anexkTpoaBurarenbHON
YCTaHOBKH.

Pacnio3HaBaHue 1 aHaK3 pa3IMYHBIX
MIPUMEHEHUH DJIEKTPOIBUTATEICH

(TpaHcmopT, OBITOBBIE YCTPOMCTBA H JIP.)

2.4

DJIEKTpOMAarHuTHas
WUHIYKIUS

OnbiTel @apajes. SBneHue
3JIEKTPOMArHUTHOM
uHaykuuu. [IpaBsumno Jlenua.
DJIEKTPOreHepaTop.

OnBITH 11O HCCICAOBAaHUIO ABJICHUA
BHCKTpOMaFHI/ITHOﬁ WHAYKIOHN: HCCJICTOBAHNUC
W3MEHCHUI 3HAUCHUS U HalpaBJICHUS
HHAYKIIMOHHOI'O TOKa
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CniocoObl oJTy4eHUs
ANEKTPUYECKOU SHEPTUH.
DIIEKTPOCTaHIIUU

Ha BO300HOBJISIEMbIX
UCTOYHHKAX YHEPTUU

Hroro 1o pazaeny 37
Pe3epBHOE Bpems 3
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME

47



9 KJIACC

No HaumenoBanue KomuuectBo | Ilporpammuoe conepkanue | OCHOBHBIE BUBI JICATCIBHOCTH O0yJarOITUXCS
1/ pa3liesioB U TeM 4acoB
y4eOHOro npeaMera
Pasznaen 1. Mexannueckue siBJeHHUA

1.1

MexaHn4ecKoe
JIIBUOKEHHE U CIIOCOOBI
€ro OIMUCAHU

10

MexaHn4ecKoe JIBIKEHHE.
MarepuanbHas TOUKA.
Cucrema orcuéra.
OTHOCUTENBHOCTD
MEXAHUYECKOTO ABUKCHUA.
PaBHoMepHOE
MPSMOJIMHEWHOE JIBUKEHHUE.
HepasHomepHoe
MPSMOJIMHEWHOE JIBUKEHHUE.
CpenHsis 1 MTHOBEHHAs
CKOpPOCTb T€Ja MpHU
HEPABHOMEPHOM JIBUKCHUHU.
Yckopenue.
PaBHOyCKOpEHHOE
MPSMOJIMHEWHOE JBHXKEHUE.
CB00OOIHOE TTaJIEHUE.
OmneiTe! I'anumes.
PaBHOMEpHOE NBUXKEHUE

10 OKPYXKHOCTH.

ITepuon u yacrora
oOparmienus. JInneiinas u
YIJIOBas CKOPOCTH.

AHanu3 u 00CyXI€HUE Pa3IUYHbBIX IPUMEPOB
MEXaHUYECKOTO JABUKCHUS.

OO0cyxaeHue rpaHul IPUMEHUMOCTHA MOJAEIN
«MaTepHabHas TOUKay.

Onucanne MEXaHU4ECKOTO ABUKCHUS
pa3IMUYHBIMU CIIOcOOamMu (ypaBHEHUE, TaOIHUIIA,
rpaduk).

AHanu3 KU3HEHHBIX CUTYAIMH, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTENbHOCTh MEXaHUYECKOTO
JBUKEHUS.

Habmtoienne MexaHMuecKoro JABM)KEHUS Tela
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.
CpaBHeHUE IMyTel U TPACKTOPUN IBUKEHUS
OJIHOTO M TOT'O K€ T€JIa OTHOCUTEIBHO PA3HbIX
T€JI OTCUYETA.

Ananu3 tekcta ["anumnes 00 OTHOCUTENBHOCTH
JIBUKEHUS;, BHIIIOJTHEHHE 3aJaHUI MO TEKCTY
(cMBICTIOBOE UTEHUE).

Onpenenenue cpeiHel CKOPOCTH CKOJIbKEHUS
Opycka Wiu ABM)KEHHUS LIapuKa 10 HAKJIIOHHON
IJIOCKOCTH.

AHanu3 u 00CyXaeHne CriocoOoB
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[lenTpocTpeMuTENBHOE
YCKOPEHHE

NPUOIMKEHHOTO ONPEIeTICHUS MTHOBEHHOM
CKOpPOCTH.

Ornpenenenue CKOpOCTH PAaBHOMEPHOTO
JBIDKEHUA (IIapuKa B )KHIKOCTH, MOJCIIN
AIEKTPUYECKOTO aBTOMOOWIIS U T. I1.).
OnpeneneHue NyTH, MPOUEHHOTO 3a JaHHBIN
IIPOMEKYTOK BPEMEHHU, U CKOPOCTHU TEJIA

1o rpaduKy 3aBUCUMOCTH MMyTH PABHOMEPHOTO
JIB>KEHUSI OT BPEMEHH.

OO6cyxKaeHue BO3MOXKHBIX TPUHIIUIIOB
JEUCTBUS TPUOOPOB, UBMEPSIOIIUX CKOPOCTh
(CIUIOMETPORB).

Briuncnienue myTy U CKOpOCTH TIPU
PaBHOYCKOPEHHOM MPSMOJUHEHHOM JBUKCHUU
TeJa.

OrnpeneneHue NpoMIeHHOrO MYTH U YCKOPEHUS
JBIDKEHUS TeJa Mo TpaduKy 3aBUCUMOCTH
CKOPOCTH PABHOYCKOPEHHOTO MPSIMOJIMHEMHOTO
JIBU>KCHUS T€JIa OT BPEMEHHU.

IIposepra cunome3swl. eciu

npu pagHOyCKOPEHHOM OBUICEHUU

be3 HauanbHOU CKOPOCMU NYMU OMHOCAMCAL
KaK psi0 He4émHbIX Yuces, mo
COOmMeemcmeyowue NPOMedNCYymKu 8pemeHu
0O0UHAKOBHL.
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OmnpeneneHue yCKOpeHus Tela

MIPY PAaBHOYCKOPEHHOM JBUKEHUU

10 HAKJIOHHOM TIOCKOCTH.

W3mepenne meproia U 9acToThl 0OparieHus
TeJa MO OKPY>KHOCTH.

OrnpeneneHue CKOPOCTH PABHOMEPHOTO
JBIKEHUSA TeJia 10 OKPY>KHOCTH.

Pemenue 3ama4 Ha onpeneneHue
KMHEMAaTUYECKUX XapaKTePUCTUK
MEXaHUYIECKOTO ABMKCHUS PAa3TMIHBIX BHIOB.
PacnioznaBanue u npuOIMmKEHHOE ONTMCaHUE
Pa3UYHBIX BUJOB MEXAHUUECKOTO JIBHXKCHUS
B IIPUPOJIC U TEXHUKE (Ha MpuUMepax CBOOOTHO
MaJarouX TeJ, IBMKCHUS )KUBOTHBIX,
HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEACTB U IP.)

1.2

B3aumoneiictBue Tei

20

IlepBsIii 3ak0oH HproTOHA.
Bropoi 3akon HeroToHa.
Tpernii 3akoH Hprotona.
[IpuHiun cyneprno3suuuu
CUIL.

Cuna ynpyroctu. 3aKkoH
I'yka. Cuia TpeHus: cuna
TPEHUS CKOJIbXEHUS, CHIIa
TPEHUS TIOKOS, IPYTUE BUIbI
TpPEHUSL.

Cuna TsKECTH U 3aKOH
BCEMHMPHOTO TATOTEHUS.

Habmronenne u 00CyXI€HUE OIBITOB

C IBUKEHHEM TeJla IPU YMEHBIIIEHUH BIIMSTHUS
JIPYTHUX TEJ, MPEISTCTBYIOMNX JBHKCHUIO.
Amnanus tekcra ["anuies ¢ onrcanuem
MBICJICHHOT'O SKCIICPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPITNH;
BBITIOJTHCHHE 3aJIaHUI 10 TEKCTY (CMBICTIOBOE
YTEHHE).

OOcyXaeHne BO3MOKHOCTH BBITIOJTHCHHUS
3aKOHA WHEPIIMU B PA3IMYHBIX CUCTEMAX
OTCUETA.

HabOmronenue u o0CcyxieHue MEXaHUIECKUX
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Yckopenue cBOOOTHOTO
najieHus. /[BrkeHue riaHeT
BOKpyr Connua. IlepBas
KOCMHUYECKasi CKOPOCTb.
HesecomocTs u neperpysku.
PaBHOBECHE MaTepuanbHOU
TOYKU. AOCOTIOTHO TBEPIOE
Teso. PaBHOBECHE TBEPAOTO
TeJa C 3aKPEIJIEHHON OChIO
BpallieHud. MOMEHT CHUJIBI.
LlenTp TsKECTH

SABJICHUH, TPOUCXOJAIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM

1 YCKOPEHHOM JIBUKEHUHA OTHOCUTEIBHO
KaOuHeTa QU3UKH.

JlelicTBHS C BEKTOpaMU CHJI: BBIITOJTHEHHE
3aIaHUH IO CJIIOYKEHUIO U BBIYUTAHUIO
BEKTOPOB.

HaOnronenue u/unu npoBeieHHE OMBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTb YCKOPEHUS
TeJla OT NPWIOKEHHON K HEMY CHJIBI U MACChI
TeJa.

AHanu3 1 00bICHEHUE SIBJICHUN

C MCIIOJIb30BAHUEM BTOPOTO 3aKOoHAa HbroTOHA.
Pemenue 3aa4 ¢ uCroiab30BaHUEM BTOPOTO
3akoHa Hpl0TOHA M mTpaBUIIa CJI0KEHUS CUJL.
Onpenenenue )KECTKOCTH MTPYKUHBI.

AHanu3 cuTyarui, B KOTOPbIX HAOTIOIAt0TCSI
yrnpyrue negopManuu, u uX 00ObsICHEHUE

C UCIIOJIb30BaHUEM 3aKOHa [ 'yka.

Pewenne 3a1a4 ¢ UCMIOIB30BaHUEM 3aKOHA
I'yka.

HccenenoBanue 3aBUCUMOCTH CUIIbI TPEHUS

CKOJIbKCHHUA OT CHUJIBI HOPMAJIBHOI'O AABJICHM .

OO6cyx1eHne pe3ynbTaToB UCCIEIOBAHMUS.
Omnpenenenue kodhuimenTa TpeHus
CKOJIb)KEHUSI.

W3mepenue cuibl TPEeHUs TTOKOA.
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Pemenue 3aa4 ¢ MCNoOab30BaHHEM (POPMYJIIBI
JUISL CUJIBI TPEHUS CKOJIBKEHMS.

AHanu3 IBUKEHUS TEJ TOJIBKO MO IEHCTBUEM
CHJIBI TSIKECTH — CBOOOIHOTO MAJICHUSI.
OOBbscHEHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOOTHOTO MaIeHUsI OT MACChI Tea.

OneHka BETMYUHBI CHIIBI TATOTEHUS,
JEUCTBYIOIIEN MEXKTy IBYMsI TEIaMU

(m7st pa3HbIX Macc).

AHanu3 1BUKEHUSI HEOECHBIX Tel

IO/ IEVICTBUEM CHUJIBI TATOTEHUS

(c UCTI0IB30BAHUEM JIOTIOTHUTEIBHBIX
HMCTOYHUKOB MH(OPMAIIHH).

Pemenne 3a1a4 ¢ NCNIOIB30BaHUEM 3aKOHA
BCEMUPHOI'O TATOTEHUS U (POPMYIIbI

JUTS pacyé€ra CUJIbI TSKECTH.

AHann3 OpUrMHAIBHOIO TEKCTA,
ONMCBIBAIOIIIETO IIPOSIBIICHUS 3aKOHA
BCEMUPHOTO TATOTEHHS; BBIITOJIHEHUE 3aJaHUI
10 TEKCTY (CMBICIIOBOE YTEHUE).

Habmonenue u o0cyx1eHUE ONBITOB

10 U3MEHEHUIO BECA TEJIA ITPU YCKOPEHHOM
JIBUYKCHUU.

AHaN3 yCcIIOBHI BO3HUKHOBEHHUSI HEBECOMOCTH
U TIEPErPY3KH.

Pewenue 3ana4 Ha onpeneneHue Beca tena

B PA3JIMYHBIX YCIOBHSIX.
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AHanm3 cui, TeUCTBYIONIUX Ha TEJIO,
MOKOSIIIEECs Ha OTOope.
OrnpeneneHue UEeHTpa TAKECTH PA3IMUHbBIX Tell

1.3.

3aKOHBI COXpaHCHHUA

10

Nmnynec Tena. I3mMenenue
uMITyabca. IMImysibc CUIIBL.
3aKOH COXpaHEHUs
uMIyabsca. PeaktuBHoe
JBUYKEHUE.

Mexanunueckas paboTa u
MOIIHOCTb. PaboTa cun
TSYKECTH, YIIPYTOCTH,
TpeHus. CBsI3b JHEPTUHU U
paboTsl. [ToTeHnmanpHas
DHEPrUs TeJa, MOJHATOTO
HaJl TOBEPXHOCTBIO 3€MJIH.
ITorenuumanbHas 3HEPrus
CKaTOM NPYKUHBL.
Kunernueckas sneprus.
Teopema 0 KHHETUYECKON
DHEPIruM. 3aKOH COXPAHEHUS
MEXaHUYECKON SHEPTUU

HaOnronenue u o0CyxkaeHUE ONBITOB,
JEMOHCTPUPYIOLIUX MEPENady UMITYJIbCA

IIPY B3aUMOJCICTBUY TEJI, 3aKOH COXPAHEHUS
UMITyJIbCa MPU a0COIIOTHO YIIPYTrOM U
HEyNPYyroM B3aUMOJECHCTBUN TEN.

AHann3 cuTyanui B OKpPYKaroIEn KU3HU

C MCIOJIb30BaHUEM 3aKOHA COXPAHEHHUS
VMITYJIbCA.

Pacnio3HaBaHue sIBICHUS pEAKTUBHOTO
JBUKEHUSA B IPUPOJIE U TEXHUKE.
[IpuMeHeHne 3aK0Ha COXPAHEHUS UMITYJIbCa
JUIsl pacyéTa pe3yJbTaTOB B3aUMOIEUCTBUS TeEll
(Ha mpuMepax HEeyIpyroro B3auMoJIeHCTBHUS,
YIPYTroro HEHTPAJIBHOIO B3aUMOIEHCTBHS IBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX
HETIOJIBU)KHO).

Pewenue 3a1a4 ¢ NCMOIB30BaHUEM 3aKOHA
COXpaHEHUS UMITYJIbCA.

Omnpenenenue pabOTHI CUITBI YIPYTOCTH

IIpU NMOABEME TPy3a C UCIIOIB30BAHUEM
HEIMOABUKHOTO Y TIOJIBHXKHOTO OJIOKOB.
N3mepeHne MOIHOCTH.

N3mepenne noTeHIMaabHOW SHEPTUH YIIPYTO
ne(OpMUPOBAHHOM MTPYKUHBI.
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N3mMepeHne KUHETUYECKOW SHEPTUU Tea

10 JJIMHE TOPMO3HOTO ITYTH.
DKCIEpUMEHTAIIBHOE CPABHEHNE U3MEHEHHUS
MOTEHINAJIBHON Y KHUHETUYECKON SHEPTUM TeJla
MIPU ABWKEHHUH 110 HAKJIOHHOW IIOCKOCTH.
DKcnepuMeHTAIbHAS TPOBEPKA 3aKOHA
COXpPaHEHHs] MEXaHUYECKOU IHEPIUU

py CBOOOJHOM Ma/ICHHH.

IIprmeHeHune 3akOHa COXpaHEHUs
MEXAHUYECKON YHEPTUU ISl pacyéra

MOTECHIIMAIBHON U KUHETUYECKOW SHEPTU TEIIA.

Pemenue 3aJa4 C UCIIOJIb30BAHUCM 3daKOHA
COXpaHCHUA MEXaHUYECKOM OHCPIUHA

Hroro no pazneny

40

Paszaea 2. MexaHn4ecKHe K0OJ1€0aAHUA U BOJTHBI
2.1 | Mexannueckue 7 Konebarensnoe nBmxkenue. | HaOmronenue xonebaHmii moa AeiCTBUEM CUIT
KOJIeOaHUs OCHOBHBIC XapaKTEPUCTUKHU | TSKECTH U YIPYTOCTH U OOHAPYKEHHE

KOJIeOaHU: epHO/I,
4acToTa, aMIUIUTY/Ia.
Maremarnueckui u
MPY)KUHHBIN MasTHUKH.
IIpeBpamenue sHepruu
pH KoJiIeOaTeTHHOM
JIBIDKCHU.

3aryxaromue KoiaeOaHus.
Brinyxaennbie koiaeOaHusl.
Pe3onanc

MOA0OHBIX KOJIEOAHUI B OKPY’KAIOIIEM MUPE.
AHanu3 kosiebaHui Tpy3a Ha HUTH U

Ha npyxuHe. OnpeeneHne 4acToThl
KOJIeOaHUM MaTeMaTUYECKOTO U TIPY>KMHHOTO
MasITHUKOB.

HaOmronenne u 00bsACHEHUE SIBICHUS
pe30oHaHca.

HccnenoBanue 3aBUCUMOCTH IepUoaa
KOJIeOaHMI MMOABEIIEHHOTO K HUTH TPy3a

OT JIJIMHBI HUTH.

54



[IpoBepka HE3aBUCUMOCTH MEPUOJIa KOJIEOAHMIA

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

HaoGmronenue u o0cykaeHHne ONBITOB,
JTEMOHCTPHUPYIOITUX 3aBUCUMOCTh TIEPHOIa
KOJIeOaHMI MPYKHHHOTO MAasSTHUKA OT MaCChl
rpy3a U )KECTKOCTH MPY>KUHBI.

[IpumMeHeHrne MaTeMaTUYECKOTO U MPYKUHHOTO
MasTHUKOB B KQUECTBE MOJICIICH JIJIsT ONTMCAHUS
KOJIeOaHMIl B OKpYKaIoIleM MHUpE.

Pemenune 3ama4, CBI3aHHBIX C BRIYMCICHHEM
WJIM OIIEHKOW 4acTOTHI (NIEpHro/ia) KojieOaHu
Hszmepenue yckoperus c60600H020 nAOeHUs:

2.2

Mexannyeckue
BOJIHBI. 3BYK

MexaHu4ecKrue BOJTHBI.
CBolicTBa MEXaHUYECKHUX
BOJIH. [IponosibHBIE N
MOTEPEYHbIC BOJIHBI. [[nrHa
BOJIHBI U CKOPOCTb €€
pacnpoCTpaHEHUs.
MexaHn4eCKre BOJIHBI

B TBEPAOM TEIIE,
CEMCMHUYECKHE BOJIHBI.
3BYK. ' pOMKOCTB 3BYyKa U
BbICOTA TOHA. OTpakeHUE
3Byka. UH(ppasByk u
yIBTPa3BYK

OOHapyXeHue 1 aHaJIU3 BOJTHOBBIX SIBJICHHI
B OKPY’KaloIlleM MHpE.

Habntoienue pacnpocTpaHeHus POJ0JIbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJEIIN) U
oOHapy>KeHHE aHAJOTUYHBIX BUI0B BOJIH

B IIpUpOJi€ (3BYK, BOJIHBI HA BOAE).
Boluncnenve JirHbI BOJIHBI 1 CKOPOCTH
pacnpocTpaHEHUs 3BYKOBBIX BOJIH.
DKcnepuMeHTAIbHOE ONpeIeIeHUE TPaHuI]
YaCTOTHI CIBIIIUMBIX 3BYKOBBIX KOJICOaHMUIA.
Habtoienue 3aBUCMMOCTH BBICOTHI 3BYKa

OT YacTOTHI (B TOM YHCIIE, C UCIIOIb30BAHUEM
MY3bIKaJIbHBIX HHCTPYMEHTOB).

Hab6nronenue u 0ObsiICHEHUE SIBJICHUS
aKyCTHYECKOT'O pE30HAHCA.
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AHanmM3 OpUTrHHAIBLHOTO TEKCTa, TOCBAMIEHHOTO
MCIIOJIB30BaHUIO 3BYKa (W YIbTPa3ByKa)

B TEXHUKE (IXOJIOKAIHS, YIBTPa3BYK

B MEJIMIIMHE U JIp.); BHIMIOJTHCHNE 3aJaHHI

10 TEKCTY (CMBICIIOBOE UTCHUE)

Htoro no pazaeny

15

Pasznen 3. 3.]'leKTpOMaFHI/ITHOe IM0JI€ H JICKTPOMAIrHUTHBLIC BOJIHDBI

3.1 | DiekTpoMarHuTHOE 6 DIEeKTPOMarHuTHOE TOJIE. [TocTpoenue paccyxaeHuii, 000CHOBBIBAIOIIUX
noJie u DNEKTPOMArHUTHBIE BOJHBI. | B3AUMOCBA3b JIEKTPUYECKOTO U MATHUTHOTO
AIEKTPOMATHUTHBIE CgolicTBa TIOJIEH.

BOJIHBI AJIEKTPOMATrHUTHBIX BOJIH. DKCIEpUMEHTAIBHOE H3yUYEHHUE CBOICTB
[IIkana >JIEKTPOMAarHUTHLIX | 3JIGKTPOMArHUTHBIX BOJIH (B TOM YHUCIIC
BOJIH. Vcmonb30BaHue C TIOMOIIbI0 MOOMIBHOTO TenehoHa).
AJIEKTPOMATrHUTHBIX BOJIH AHanu3 peHTIT€HOBCKUX CHUMKOB
JUTSl COTOBOM CBSI3H. YeJIOBEYECKOI0 OpraHu3Mma.
DNEKTPOMAarHUTHAs IPUPOJA | AHAIHU3 TEKCTOB, OMMCHIBAIOIIHMX MTPOSBICHHSI
cBera. CKOpOCTh CBETA. AJIIEKTPOMATrHUTHOTO U3JIy4YEHHUs B IPUPOJIE:
BonHOBBIE CBOMCTBA CBETA | )KMBBIE OPTaHU3MBI, H3ITy4YeHHST HEOSCHBIX Tell
(CMBICIOBOE UTEHHE).
Pacnio3HaBaHue u aHaJIN3 PA3IMYHbIX
MPUMEHEHUH 3JIEKTPOMArHUTHBIX BOJTH
B TEXHUKE.
N3y4yeHne BOJTHOBBIX CBOMCTB CBETA.
Pemenue 3aiau ¢ ucnosib3oBaHuemM Gpopmyi
JUTSI CKOPOCTH JIEKTPOMArHUTHBIX BOJIH, IJTUHBI
BOJIHBI ¥ 4YaCTOTHI CBETA
Hroro 1o pazaeny 6
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Pa3nen 4. CBeToBbIE ABJICHUSA

4.1

3aKOHBI
pacipoCTpaHCHUS
CBETA

JlydyeBas mozenb cBeTa.
HMcTounuku cBeTa.
[IpssmonuHeHOE
pacupocTpaHEHHE CBETA.
3atmenusa ComnHua u JIyHBI.
Otpaxenue ceera. [limockoe
3epKajo. 3aKOH OTPaKEHUS
CBeETAa.

IIpenomiienue cBeta. 3aKOH
npenomiieHus ceeta. [losHoe
BHYTPEHHEE OTPAKCHUE
cBeta. Mcnonb3oBaHue
MOJTHOTO BHYTPEHHETO
OTPAKEHUS B ONITUYECKUX
CBETOBOJIaX

HaOnronenue oneIToB, AEMOHCTPUPYIOIINX
SBJICHUE MPSIMOJIMHEITHOTO pacpOCTPAHCHUS
cBeTa (BO3HUKHOBEHUE TEHU U MOJTYyTEHN),

1 UX UHTEPIIPETALMS C UCTI0JIb30BAHUEM
MOHATHSI CBETOBOTO JIy4a.

OOBsICHEHUE U MOJICTMPOBAHUE COTHEYHOTO U
JIYHHOT'O 3aTMEHHUIA.

HccnenoBanue 3aBUCHMOCTH yTJIa OTPAXKCHUS
CBETOBOTO JIy4ya OT yrJjia MaJeHus.

N3ydenne cBOMCTB N300pakeHHUs B INIOCKOM
3epKaie.

HaOmronenne n 00bICHEHHUE OIBITOB

I10 MOJYYCHHUI0 U300paKCHHUI B BOTHYTOM U
BBINTYKJIOM 3epkanax. Habmonenue u
00BSICHEHHE OMBITOB MO MPEJIOMJICHUIO CBETA
Ha FPaHUIIE Pa3JIMYHBIX CPEJl, B TOM YHUCTIE
OTIBITOB C MOJIHBIM BHYTPEHHUM OTPA’KCHUEM.
HccnenoBanue 3aBUCUMOCTH yrIiia
MPEJIOMIICHHS OT yTJIa MaJIeHUs] CBETOBOIO JTyya
Ha FPaHULE «BO3IYX—CTEKIIO.
Pacrnio3HaBanue sIBIEHHUN OTPpAXXEHUS U
MIPEJIOMJICHHS CBETA B MOBCEIHEBHOM JKU3HM.
AHanus 1 00bSICHEHHE SIBJIEHUS ONITHYECKOIO
MHUpaxa.

Pemrenne 3a1a4d ¢ MCoIb30BaHUEM 3aKOHOB
OTPaKECHUS U NIPEJIIOMJICHHS CBETa
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4.2 | JIuH3BI U ONITHYCCKUE 6 JInnza. Xox myyedt B munze. | [lomydyenne n3o0paxeHuit ¢ MOMOIIBIO
puOOPHI OnTuyeckas cucrema coOuparolle u paccenBaroniei JUH3.
doroanmapara, mukpockomna | Onpenenenue (OKyCHOrO pacCTOSTHUS U
u Teneckormna. a3 kak ONITHYECKOU CHJIBI COOMPAFOIIICH JTUH3HI.
ONITHYECKasl CUCTEMA. AHanu3 ycTpoucTBa U IPUHIIUIA JEHCTBUS
bruzopykocTs u HEKOTOPBIX ONTHYECKUX TPUOOPOB:
JATBbHO30PKOCTh dboToanmnapara, MUKpOCKOTa, TEJIECKOMA.
N3yuenune Moy riia3a Kak ONTHYECKON
CUCTEMBI. AHAU3 IBICHUHN OJIM30PYKOCTH
U TaJIbHO30PKOCTH, MPUHIIUIA JEHCTBUSA
OYKOB
4.3 | Paznoxenue 6e10ro 3 Paznoxxenue 6emoro ceeta HabOmronenue pasnoxxkenus 6e10oro cBera
CBETa B CIIEKTP B ciiekTp. OnbiTel HptoTOHA. | B CHIEKTP.
CloxeHue CreKTpaibHbIX Habmronenne u 00bSICHEHHE OIBITOB
1BeToB. Jlucepcus cBeTa IO MOJYYEHUI0 OEJI0T0 CBETA MPU CIOKEHUU
CBETa Pa3HBIX I1[BETOB.
[IpoBeneHue u 0ObSICHEHHUE ONBITOB
10 BOCIIPHUSTHUIO [IBETA MPEAMETOB MPU UX
HaOJFOICHUH Yepe3 IIBETOBBIC (DHITETPHI
(LIBETHBIE OYKH)
Wroro o pazaeny 15
Pa3znen 5. KBaHTOBBIE SIBJICHUS
5.1 | Ucnyckanue u 4 Omnsitel Pezepdopaa u O6cyxnenue 1ienu onsIToB Pesepdopaa

IIOI'JIOIIICHHUE CBCTA
aTOMOM

I1aHeTapHas MOACJIb aTOMaA.

Mogens atoma bopa.
Hcenyckanne u noryionieHme

I10 UCCIICAOBAHUIO AaTOMOB, BBIIBMKCHUC
T'UIIOTC3 O BOBMOJKHBIX PE3YyJibTAaTaXx OIIbITOB
B 3aBUCUMOCTHU OT IIPCAIIOJIaracMoro CTpoCHuA
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cBeTa aTOMOM. KBaHTBHI.
JInuenyartsle CIIEKTPBI

aToMOB, (hOPMYJTUPOBAHHUE BHIBOJIOB

U3 PE3yIbTaTOB OIBITOB.

OO6cyxkaeHue NpOTUBOPEUNiA MIaHETapHON
MOJEJIA aTOMa U OCHOBAHUM ISl TUIIOTE3bI
Bbopa o crarmonapHsix opOUTaX 3JIEKTPOHOB.
Hab6nroneHue CruioniHbixX U JIMHEWYaThIX
CHEKTPOB M3TYUEHUS PA3IUYHbBIX BEIIECTB.
OObsicHEHUE JIMHEWYATHIX CIIEKTPOB U3ITYYCHUS

5.2

CrtpoeHne aTOMHOTO
sanpa

PannoaktuBHOCTH. Alb(da-,
0eTa- U raMMa-u3TyYeHUsI.
CrpoeHue aTOMHOTO spa.
Hyknonnas moaenp
aTOMHOTO sipa. M30TOmBI.
PagnoakTusHbIE
npespauieHus. [lepuon
MOJIypacIajia aTOMHBIX sJI€p

OO0cy:x/1eHrnEe BO3MOKHBIX TUIIOTE3 O MOJEIIAX
CTPOEHHUSA si/1pa.

Omnpenenenre cocrasa siiep 10 3a1aHHBIM
MacCOBBIM U 3apsI0BBIM UUCIIAM U

10 TIOJIO’KEHUIO B TIEPUOIUYECKON cucTeME
3JIEMEHTOB.

AHanu3 U3MEHEHUs COCTaBa sApa U ero
MOJIO’KEHUS B IEPUOINYECKON crcTeMe

IpU 0-PaTUOAKTUBHOCTH.

HccnenoBanue TPEKOB 0-4aCTHUI] IO TOTOBBIM
dboTorpadusim.

OOHapy>keHue 1 U3MEpPEeHHEe PaTUAIIOHHOTO
¢oHa ¢ MOMONIBIO TO3UMETPA, OLIEHKA €T0
MHTEHCUBHOCTH.

AHanu3 OMOJIOTHYECKUX U3MEHEHU,
MPOUCXOISIINX MO TSHCTBUEM
pPaZOaKTUBHBIX U3TYUYCHHI.
Hcnomnp3oBaHue painOaKTUBHBIX H3ITy4eHUH
B MEHIIMHE
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5.3

S nepHble peakuuu

SnepHbie peakiun. 3aKOHbBI
COXpaHEHUs 3apsJ0BOTO U
MacCOBOT'0 YHCEN. DHEPTHS
CBSI3U aTOMHBIX sifiep. CBsI3b
Macchl ¥ 3Hepruu. Peakuuu
CUHTE3a U JCJICHHUS sIIEP.
Hctounuku sneprun ConHua
v 3BE3A. Anepnas
JHepreTuka. Jlencrus
PaINOaKTUBHBIX U3TyYECHUM
Ha KUBbIE OPraHU3MbI

Pemenue 3a1a4 ¢ CMOIB30BaHUEM 3aKOHOB
COXPaHEHHSI MACCOBBIX U 3aPSA0BBIX YUCEI
Ha ONIPEACIICHUE PE3YJIBTATOB SAECPHBIX
pEeaKUHi; aHAIU3 BO3MOKHOCTH UJIU
HEBO3MOKHOCTH SIICPHOMN PEAKLUH.

OHeHKa OHCPI'MU CBA3H AACP C UCITIOJIb30BAHUCM

dbopmysbl DUHIITEHA.
OO0cyx1eHue NepPCHIeKTUB UCTI0JIb30BAHUS
YIPaBISIEMOT0 TEPMOSIEPHOTO CHHTE3A.

OO0cyx1eHrE MPEUMYIIECTB U SKOJIOTMYECKUX
po0JIeM, CBSI3aHHBIX C SIACPHON YHEPTEeTUKOMN

Hroro no pazuneny

17

IHoBTOpHUTEIBLHO-00001IAOIMA MOAYJIb

[loBTOpEHUE N
o0o01IeHne

coJiep KaHus Kypca
dbusuku 3a /-9 Ki1accel

9

Cucremarurzanus u
0000111eH1E MTPEIMETHOTO
COJICp>KaHUS U OTbITA
JEeATEIIbHOCTH,
PUOOPETEHHOTO

MIPU U3YYEHUHU BCETO Kypca
(hU3UKK OCHOBHOTO OOIIIETO
oOpa3oBaHusl.

IToaroroBka K OCHOBHOMY
roCcyJ1apCTBEHHOMY
sK3aMeHy 1o (pU3MKe

JUTs1 00y4aroIuxcs,
BBIOpABIINX 3TOT Y4eOHBII
npeaMeT

BrinmonHeHne yueOHBIX 3a/1aHAM, TPEOYIOIITUX
JIEMOHCTPAILIMKM KOMITETCHTHOCTEH,
XapaKTePU3YIOIMNUX €CTCCTBEHHOHAYYHYIO
IPaMOTHOCT:

— MIPUMEHEHUS TTOJTYYCHHBIX 3HAHUH

JUTSl HAYYHOTO OOBSICHEHUST (PU3HUECKIX
SBJICHUM B OKPYKAIOLLIEW IPUPOJIE,

B IIOBCCIHCBHOM »KU3HHU U BEHISBIICHHS
(U3UYIECKUX OCHOB Psia COBPEMEHHBIX
TEXHOJOT UM,

— MIPUMEHEHUST OCBOCHHBIX
AKCIIEPUMEHTATLHBIX YMEHUHN

JUTSL UCCIIeIoBaHUST PU3HYECKUX SIBIICHUH,
B TOM YHCJIE JJIS POBEPKHU TUIIOTE3
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Y BBISIBJICHHS 3aKOHOMEPHOCTEM.

Pemenue pacuy€THbIX 3a1a4, B TOM YHCIIE
IPEIO0JIaratoIIuX UCI0JIb30BaHNE (PUBUUECKUX
MOJEIEN U OCHOBAHHBIX Ha COJIEPKAHUU
pa3IMyYHBIX Pa3/iesoB Kypca (pU3UKH.
BelonHeHre 1 3amuTa rpynnoBbIX WK
WHIUBUYyAJIBHBIX IPOEKTOB, CBA3aHHBIX

C COJIEp’)KaHUEM Kypca (PU3UKH

Hroro mo pazaemy 9
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOIT'PAMME
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