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Pabouas nporpamma no yueOHoMy npeamery «Puszukay pazpaboTaHa Ha OCHOBE
TpeOOBaHUNM K pe3yJbTaTaM OCBOCHHMS OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMBI
OCHOBHOT'O obmero o6pazoBanuss MOY «Comropomokckas COIl» ¢ ydyetom
IporpaMm, BKIIFOUCHHBIX B €€ CTPYKTYpY.

COIEPKXAHUE OBYYEHUA
7 KJIIACC
Pasznea 1. ®usuka u €€ poJib B IO3HAHUHU OKPYKAKOLLEro MUpPa
®usuka — Hayka O mnpupone. SBimeHus npupoasl. PU3HUECKHUE SBIICHUS:

MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.
dusnueckue BennuuHbl. 3mMepenne ¢puznueckux BeanunH. Guznyeckue npudopsl.
[TorpemHocTs n3MepeHnii MexxnyHapoaHasi CucTeMa eIMHMUII.

Kak ¢usuka wu  [gpyrue  eCTECTBEHHbIE HAayKH  H3Y4alOT  IPHUPOAY.
EctecTBeHHO-HAY4YHBIN METOJ IO3HAHUS: HA0JII0/IEHUE, IOCTAHOBKA HAYYHOI'O BOIIPOCa,
BBI/IBJKEHUE TUIIOTE3, SKCIIEPUMEHT 10 IPOBEPKE TUIIOTE3, 00bICHEHNE HAOII0aeMOro
sBieHus. Onucanue GU3NUECKUX SIBICHUN C TOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu
MexaHnyeckure, TeIIOBBIE, JJIEKTPUUECKHAE, MATHUTHBIC, CBETOBBIC SIBICHUS.
dusnueckue npuodOpsI U MPoLeaypa MPSMbIX U3MEPEHUIN aHAJIOTOBBIM U LIUGPOBBIM
prUOOPOM.

JlabopamopHhwvie pabomul u onvimol

Omnpenenenre EHbI JEICHUS MKaIbl K3MEPUTEIHHOTO MPUoopa.

N3mepenne paccTosHAMN.

N3mepenne 06bEMa )KUAKOCTH U TBEPIOTO Tea.

Ornpenenenue pa3MepoOB MabIX TEl.

N3mepenue TeMrieparypsl py IMIOMOIIH KUAKOCTHOTO TEPMOMETPA U JaTUHKA
TEMIIEpPaTypHl.

[IpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3bI: JAJTBHOCTH IMOJIETA 1IAPHKA,
MYIIEHHOT'0 TOPU30HTAIBHO, TeM OOJIbIIIe, YeM OOJIbIIIEe BHICOTA ITyCKa.

Pa3znen 2. [lepBoHayaibHbIe CBe/IeHHsI O CTPOEHUH BelllecTBA

CrpoeHue BemecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbITHI, JOKa3bIBAIOIINE
JIUCKPETHOE CTPOCHUE BELIECTBA.

JIBr>keHue yacTull BeuecTBa. CBsi3b CKOPOCTH JABUKEHUS YACTHI] C TEMIIEPATYPOH.
bpoynoBckoe aBuxenue, muddysus. BzanmoseiicTBre 4acTuil BEIIECTBA: MPUTKCHNE
Y OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BELIECTBA: CTPOCHUE Ta30B, >XHUAKOCTEH U TBEPABIX
(KpucTamM4ecknx) Teia. B3auMocBsi3b MEXAYy CBOMCTBAMU BEILIECTB B Pa3HBIX
arperaTHBIX COCTOSIHUSIX U HX ATOMHO-MOJICKYJISPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu
Ha6nronenue OpoyHOBCKOTO JBUKEHUS.
Ha6nronenue nuddyszun.



Ha6JHOI[eHI/Ie HBHGHHﬁ, O6T>5ICH5[IOIHI/IXC$I IMPUTAKCHUCM WJIN OTTAJIKNBAHHUCM
JaCTHull BCIICCTBA.

JlabopamopHvie pabomul u onvimsl
OreHka quaMeTpa aToMa METOJIOM PSJIOB (C UCTIONIb30BaHUEM (oTorpaduii).
OnbITHl 10 HAOIIOJEHUIO TEIIJIOBOTO PACHIMPEHHUSI Ta30B.
OnpIThl IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

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

Mexannueckoe nBuxeHrne. PaBHOMepHOE 1 HepaBHOMEpPHOE NBUKEHUE. CKOPOCTb.
Cpenssisi CKOpOCTb IPH HEPABHOMEPHOM JABMKEHUU. Pacu€Tr myTH U BpEMEHU IBU>KECHHS.

SBneHne nHepurU. 3aKOH MHEpUMU. B3anMoielicTBrE TeN Kak IPUYMHA U3MEHEHUS
CKOpPOCTH IBWKEHMA Tel. Macca Kak Mepa MHEPTHOCTH Tena. [ImoTHOCTE BemecTsa.
CBs13b IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00bEMA BEILIECTBA.

Cuita kak XapakTepucTuKa B3auMoAeucTBhs Ten. Cuiia ynpyroctu M 3akoH I'yka.
W3mepenune CUitbl ¢ TOMOIIBIO TMHAMOMETpA. SIBIE€HNE TATOTEHUS U cviIa TshkecTH. Crita
TSKECTH Ha Apyrux manerax. Bec tena. HeBecomocTs. CrioxkeHne cui, HalpaBiIE€HHBIX
no ogHoM mpsimoil. PaBHomelctByromas cui. Cuna TpeHus. TpeHue CKOJIbKEHHS U
TpEeHHne NMOoKosl. TpeHue B IpUpPOJIE U TEXHUKE.

Jlemoncmpayuu
Habmronenne MexaHM4eCKoro JBMKEHUS Tea.
N3mepenre cKkopoCcTH NPSIMOJIMHENHOTO IBUKEHHUS.
HaOnronenue siBieHNsI THEPIUU.
Habmronenne n3MeHeHus: CKOPOCTH TP B3aUMOJICHCTBUHU TeJI.
CpaBHeHHE Macc 10 B3aMMOJICHCTBUIO TEII.
CiioxeHune cuil, HalrpaBJIEHHBIX 110 OJHOW MPSIMOM.

Jlabopamopnvie pabomsi u onvimol

OmnpeneneHrne CKOPOCTH PABHOMEPHOI'O JIBM)KEHUS (ILApPUKaA B )KUIKOCTH, MOJIEIN
3JIEKTPUYECKOTO aBTOMOOWIISI U TaK Jajiee).

OmnpeneneHue cpeiHEN CKOPOCTU CKOJIbXKEHUSI OpyCcKa WM IIapuKa [0 HAaKJIOHHOU
IJIOCKOCTH.

OnpeneneHre IIOTHOCTH TBEPOTO TENA.

OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTKEHUS (Iedopmariun) mpyKUHBI
OT NPUJIOKEHHOMN CHUJIBI.

OnbITHI, AEMOHCTPUPYIOIIHME 3aBUCUMOCTD CHUJIbI TPEHUS CKOJIBKEHHUS OT Beca Tela
Y XapaKTepa CONPHUKACAOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBiieHue TBEPABIX TeJl, *KUAKOCTEH 1 ra3oB

JHaBnenne. CrnocoObl YMEHBIIIEHUS W yBeIWYeHUs aaBjicHus. [laBieHue rasa.
3aBUCUMOCTH JaBJIEHUS raza oT 00bEma, Temneparypsl. [lepenaya gaBiaeHus: TBEPIbIMU
TeaMM, JKUAKOCTAMH U Tra3amu. 3akoH Ilackang. I[IHeBMaTMyeckne MalllMHBI.
3aBUCUMOCTh JIABJICHHUSI JKUJKOCTH OT TIIyOMHBL. ['MIpocTatuueckuil mapajaokc.
Coobmiaromuecs cocyabl. [ 'napaBinyeckue MEXaHU3MBI.

Atmocepa 3emumm u armocepHoe pgamieHue. I[IpuuuHBI CyIIECTBOBAHMS
3



BO3yIIHON 00o0siouku 3emiu. OnbiT Toppuuennu. M3mepenue atMmochepHOro

JaBJI€HUs. 3aBUCUMOCTb aTMOC(EPHOro AABJIEHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpuGops! 115t U3MEpeHns aTMOCHEPHOTO TaBICHUS.

JlelicTBUE )KMIKOCTH M ra3a Ha IOTPYKEHHOE B HHUX Teno. BelTamkuBaronas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxomniaBanue.

Jlemoncmpayuu

3aBUCUMOCTH JIaBJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaya naBiaeHUs )KUAKOCTHIO U Ta30M.

Coobmiaroiuecs Cocy/bl.

I'mppaBnmyeckuii nmpecc.

[IposiBiaenue neicTBrUs aTMOC(HEPHOTO JTABICHUS.

3aBUCUMOCTh BBITAJTKHABAIOIICH CHUJIBI OT 00bEMA TOTPYKEHHON YacTH Tea 1
MJIOTHOCTH SKHJIKOCTH.

PaBeHCTBO BBITAIKMUBAIOIICH CHUIIBI BECY BHITECHEHHOM JKUIKOCTH.

VYcioBue miiaBaHus Tell: MJIAaBaHUE WU TIOTPYXKEHUE Te B 3aBUCUMOCTHOT
COOTHOIICHHSI TUIOTHOCTEH TeJla M KUIKOCTH.

JlabopamopHwvie pabomul u onvimol

HccnenoBanne 3aBUCHMOCTH Beca Tela B BOJAE OT 00bEMa MOTPYKEHHOU B
YKAJKOCTb 4aCTH Tena.

OnpeneneHue BBITAIKUBAIONIEN CHUJIBI, JEUCTBYIOLIEW HA TEJO, NOTPYKEHHOE
B KUJKOCTb.

IIpoBepka HE3aBUCHMMOCTH BBITAJIKUBAIOLICH CWJIBI, JEHUCTBYIOLIEH HAa TEIO B
KUJKOCTH, OT MAacChl TeJIa.

OnbIThI, IEMOHCTPUPYIOLIME 3aBUCHUMOCTb BBITAJIKUBAIOIIEH CUIIBI, ACHCTBYIOIIEH
Ha TEJO B JKUJIKOCTHU, OT 00bEMA OTPY>KEHHOM B KUIKOCTh YaCTH TeJla U OT MIIOTHOCTH
KUJKOCTH.

KoncTpynpoBanne apeomeTpa MM KOHCTPYMPOBAHHE JIOJKH W OINpENEIEHUE €€
IPY30II0ABEMHOCTH.

Pa3znen 5. PaGora u MOIHOCTB. JHeprus

Mexanudeckast padbota. MOIIHOCTb.

[IpocThie MeXaHU3MBI: pblyar, OJI0K, HAKJIOHHAS TUIOCKOCTh. [IpaBmiio paBHOBecHs
peiuara. [lpumMeHeHue mnpaBwiia paBHOBECHSI pblyara K OJOKY. «30JI0TOE MPaBUIIO»
mexanuku. KITJ[ mpocTeix mexanu3moB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexanunueckas >Heprusi. Kunetnueckas u noreHuuaibHas s1eprus. [IpeBpanieHue
OJITHOTO BUJIa MEXaHUYECKOW DHEPTHUH B IPYTrOM. 3aKOH COXPAHEHHUSI SHEPTHH B MEXAHUKE.

Jlemoncmpayuu
[Tpumepnl NPOCTHIX MEXAHU3MOB.

JlabopamopHvie pabomul u onvimol
Omnpenenenre padbOTHI CHITBI TPEHUS ITPY PABHOMEPHOM JBHKEHUH TEIIAIIO0
TOPU30HTAIBHON MMTOBEPXHOCTH.



HCCJ’I@I{OB&HI/IC YCJIOBI/Iﬁ PaBHOBCCHUS pbIdyara.

N3mepenne K111 HaKITOHHOM TIIOCKOCTH.
N3yuyenune 3ak0Ha COXpaHEHUSI MEXAHUYECKOU SHEPTUH.

8 KJIACC

Pa3gen 6. TemioBble ABJIeHUA

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

Mopenn  TBEPAOro, KUAKOTO M  Tra3000pa3HOr0 COCTOSIHUM  BELIECTBA.
Kpucrammueckue u amopdubie Tena. OObsICHEHHWE CBOWCTB Ta30B, >KUAKOCTEH H
TBEPJBIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYJIIPHO-KMHETHYECKON Teopun. CMaurBaHUe
Y KalWUISIPHBIC ABJICHUSA. TEIIOBOE PAaCIIMPEHUE U CHKATHUE.

Temneparypa. CBsi3b TEMIEPATYPBI CO CKOPOCTBIO TEIJIOBOTO JABMKEHUS YaCTHLL.
Buytpennsis sHeprus. CriocoObl M3BMEHEHUs BHYTPEHHEH 3HEpPIruu: TeIuionepenadya u
coBepiieHne padboTel. Buael Temionepenayu: TEIJIONPOBOJHOCTb, KOHBEKIUA,
U3JIy4YCHHUE.

KonuyecTBo TemioTel. YenpHas TEIUIOEMKOCTh BellecTBa. [emiooOMeH Hu
TEIUIOBOE paBHOBECHE. YpaBHEHUE TEIUIOBOro OanaHca. [lnaBneHue m oTBepaeBaHUE
KPUCTAJUIMYECKUX BEILECTB. YAenbHas Teruiota IuiaBieHus. [lapooOpazoBanue u
koHjeHcauusa. Mcnapenue. Kumnenue. VYaenbHas Temiota mapooOpa3oBaHHUS.
3aBUCHUMOCTH TEMIIEPATYPHI KUTIEHUSI OT aTMOC(HEPHOTO TaBJICHHUS.

BrnaxxnocTh BO3myxa.

DHeprus TOIIMBA. Y IeJIbHAS TETUIOTA CTOPAHMUSL.

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

3aKOH COXpPaHEHHUsI U ITPEBPALLCHHS SHEPTUH B TEIJIOBBIX IPOLECCAX.

Jlemoncmpayuu

Habnronenue OpOyHOBCKOTO JIBHXKCHUSI.

Habmonenune nuddysun.

Habmronenue siBjeHn cMauyuBaHUs U KaWIJUIIPHBIX SBICHU.

Habmronerue TenioBoro pacmpeHus Tei.

N3MmeHenue naBiaeHus ra3a npu M3MEHEHUN 00bEMa U HarpeBaHUM WK
OXJIAXKICHUU.

[TpaBuiia u3mepeHus TeMIEpPaTyphl.

Bunbl Tenonepenayn.

OxnaxaeHue Py COBEPIICHUHN PaOOTHI.

HarpeBanue npu coBepiiieHu# pab0OThl BHSITHUMHU CHJIAMH.

CpaBHeHHE TEIUIOEMKOCTEHN pa3TuYHBIX BEIIECTB.

HabGmronenne kumeHus.

HaOnronenue nocTossHCTBA TEMITEpATYPhI MTPH TIIaBIeHUU. MOJIeTH TEMI0BBIX



JIBUTaTEIICH.

JlabopamopHhwvie pabomul u onvimol

OnBITH IO OOHAPYKEHUIO TEHCTBUSI CHIT MOJICKYJIIPHOTO TIPUTSKCHHUSI.

OnbITHI O BBIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WIIM caxapa.

OnpITel MO HAOMIOJIEHUIO TEIJIOBOTO PACIIMPEHUs T'a30B, KUIKOCTEH U TBEPABIX
TeJl.

Ornpenenenue AaBiIeHUS BO3AyXa B OalJIOHE MIIPUIIA.

OnbITHl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH JAaBJICHHUS BO3JlyXa OT €ro o0béma u



HarpeBaHus WA OXJIAKICHUS.

[TpoBepka rumoTe3sl TMHEHHOW 3aBUCUMOCTH JNTMHBI CTOJIONKA YKUIKOCTHB
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmoienne n3MeHeHus: BHyTpEHHEH SHEPTUH Teja B pe3yJIbTaTe Terionepe1adn
U pabOThI BHEIIHUX CHIIL.

UccnenoBanue siBieHHs TEIIOOOMEHA IMPU CMENIMBAHUU XOJIOAHOW U ropsyei
BOJIBI.

Onpenenenre KOJIMYECTBA TEIJIOTHI, MOJYYEHHOTO BOOMU MPU TEMIOOOMEHEC
HarpeThiM METAJUTMYECKAM LIUIUHIAPOM.

Onpenenenne y1eapHOM TEMIIOEMKOCTH BEILIECTBA.

Hccnenosanue npoiecca UCIAPEHUS.

OnpeneneHrne OTHOCUTENBHON BIAXKHOCTH BO3yXa.

OnpenenexHne yneapHON TEIUIOTHI IUIABICHUS JIBIA.

Paznen 7. DinekTpuvecKkre U MATHUTHBIE SIBJICHUSI

Onexktpuzanusi Teda. J[Ba poaa  AIEKTPUUYECKUX 3apsaoB. Bi3aumopeicTBue
3apspKeHHBIX Tesl. 3akoH KyloHa (3aBUCHMOCTh CUIIBI B3aUMOICHCTBHSI 3apSKEHHBIX TEIl
OT BEJIMYMHBI 3aPSA0B U PACCTOSTHUS MEXTY TEIaMu).

Onektpuueckoe Tnone. Hampsok€HHOCTh  anekTpudeckoro moiist.  [IpunHiun
CYNEPHO3UIIUN EKTPUUECKUX TT0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu »iaekTpuyecKux 3apsiioB. OJEMEHTAPHBIM JJICKTPUYECKUN  3apsil.
Ctpoenue atoma. [IpoBOAHUKN M JUAJEKTPUKHU. 3aKOH COXPAHEHHS JJIEKTPUUECKOIO
3apsa.

DJIEKTPUYECKHM TOK. Y CIIOBUS CYIIECTBOBAHHUS JICKTPUUECKOTO Toka. IcTOuHMKH
MMOCTOSTHHOTO  TOKa. JIGHCTBHS DJIEKTPUUYECKOTO TOKa (TEIUIOBOE, XHMHYECKOE,
MarHUTHOE). DJIEKTPUUECKHUM TOK B KHUJKOCTSIX U razax.

OnekTpuueckas uenb. Cuila Toka. DIeKTpudeckoe HanpspkeHue. COonpoTUBIIEHNE
MPOBOJIHUKA. Y JAEIbHOE CONPOTUBIICHHE BemecTBa. 3akoH Oma [ ydacTKa ILEMH.
[TocnenoBaTenbHOE Y MapayIeIbHOE COCIMHEHUE IPOBOJHUKOB.

PaboTa u MOIITHOCTH ANIEKTPUUYECKOTO TOKA. 3akoH Jlxkoyns—Jlenna. DnekTpruieckue
IETH U MIOTPEOUTEITN JICKTPUISCKOM dHEepruu B ObITy. KopoTkoe 3aMbIkaHue.

ITocTossHHBIC MarHuThl. B3anmMoaelcTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
rnmojie. MaruuTHoe moje 3eMJIM M €ro 3HaueHue Ia Ku3Hu Ha 3emie. OIbIT
Opcrena.MarauTHOE MOJIE AIEKTPUYECKOro Toka. [IpuMeHeHne 31eKTpOMarHuToB B
TexHuKe. JlelicTBUE MarHMTHOTO TOJIS Ha IMPOBOJHMK C TOKOM. OJEKTPOJIBUTATENb
MIOCTOSIHHOTO TOKA. VICIOIb30BaHUE AIIEKTPOABUTATENIEN B TEXHUUECKUX YCTPOUCTBAX U
Ha TPAHCIIOPTE.

Onbitel @Dapanes. SIBneHWe 3N€KTpOMarHuTHOM HHAYKUMHU. [lpaBuino Jlenua.
Onextporenepatop. CrocoObl MOMYYSHUS! AIEKTPUUECKOW SHEPTHH. DJIEKTPOCTAHIIUN
Ha BO30OHOBIISIEMBIX HCTOYHHUKAX SHEPTHUU.

Jlemoncmpayuu
DIIeKTpU3aLUS TEN.



JIBa poaa aNEeKTpUYECKUX 3aPSAI0B U B3AUMOJECHCTBUE 3aPSKEHHBIX TEIL.
Y CTpONCTBO M AEHCTBUE JIIEKTPOCKOIIA.

DJIEKTpOCTaTUYECKass MHIYKIIUSL.

3aKOH COXpaHEHUS JICKTPUUECKUX 3aPsJIOB.

IIpOoBOHUKY U JUAJICKTPUKH.

MoaenupoBaHre CUIIOBBIX JTUHUM SJIEKTPUUYECKOTO TTOJIS.
HcToYHNKH MOCTOSIHHOTO TOKA.

JIeHiCTBUSA DIEKTPUYECKOTO TOKA.

DJIEKTPUUECKHUM TOK B KUJIKOCTH.

["a30BbIH pa3psa.

N3Mepenune Cuiibl TOka aMIepMeTpOM.

N3Mepenne 31eKTpUIeCKOro HarpsKeHUs BOJIbTMETPOM.

Peocrar u MarasuH COnmpoOTHUBIICHUH.

B3anMoaeiicTBHE MOCTOSIHHBIX MarHUTOB.

MoennpoBaHre HEBO3MOKHOCTH Pa3IeJICHUS MOJIIOCOB MarHUTa.
MoaenupoBaHHEe MArHUTHBIX MMOJIEH TTOCTOSTHHBIX MAarHUTOB.
OnsIT Opcrena.

MarauTHoOe 1oje TOKa. DNEKTPOMarHur.

JlelicTBHE MAarHUTHOTO TIOJISl HA IIPOBOJIHUK C TOKOM.
DJIEKTPOJBUTATENb MTOCTOSIHHOTO TOKA.

HccnenoBanue siBiieHUS 3EKTPOMArHMTHOW HHAYKIIHH.

OnbiTel @apajes.

3aBUCUMOCTH HAITPABJICHUS NHAYKIIHOHHOTO TOKA OT YCJIOBUW €r0 BO3HUKHOBEHHS.
DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

JlabopamopHhwvie pabomul u onvimol

OnbITHI 110 HAOIOICHUTO DJIEKTPU3AIIMHU TeTT MHIYKIINEH U IPU COMPUKOCHOBEHUHU.

HccnenoBanue IeHCTBUS EKTPUIECKOTO TOJIS HA IPOBOIHUKU U IUAJICKTPUKH.

COopka 1 nmpoBepka pabOThI JIEKTPUUYECKOM 1IENU OCTOSHHOTO TOKA.

H3mepenue u peryimpoBaHue CUJIbI TOKA.

W3mepenue u peryanpoBaHue HAMPSHKCHHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO YEpe3 pe3UCTOp,0T
COIIPOTHUBIICHUS PE3UCTOPA U HANPSDKEHUS Ha pesncTope.OnbIThI, JEMOHCTPHUPYIOIINE
3aBHCHUMOCTb JIEKTPHUUECKOTO COITPOTUBJICHUANPOBOIHUKA OT €0 AJIUHbI, TUIOIIAIN
MIOTIEPEYHOTO CEUSHUS U MaTepuaia.

[TpoBepka mpaBuiia CIIOKEHUS HAMPSDKEHUH TPU TIOCTIEA0BATEIFHOM COCTUHEHHUH
JIBYX PE3UCTOPOB.

[TpoBepka mpaBuiia 1y1st CUIIBI TOKA TIPU TTApaUIETIbHOM COSTMHEHUH PE3UCTOPOB.

Omnpenenenre pabOThI IEKTPUUECKOT0 TOKA, UAYIIETO Yepe3 pe3UCTop.

OnpeneneHre MOIIHOCTH JIEKTPUUYECKOTO TOKA, BBIACISIEMON Ha pe3UCTOpE.

HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, UAYIIETO Yepe3 JIaMITOUKY,

OT HaIIPSDKEHUS Ha HEX.
Omnpenenenue KIIJ[ narpesarens.



HccnenoBanne MarHUTHOTO B3aUMOJEHCTBUS TOCTOSIHHBIX MAarHUTOB.

N3yyeHne MarHUTHOTO MOJISI MOCTOSIHHBIX MArHUTOB MPU UX OObETUHEHUU U
pa3ielICHUH.

HccnenoBanue nelcTBUA 3IEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJEHCTBHS KATYIIKUC
TOKOM M MarHuTa OT CHJIBI TOKAa U HalpaBJIECHUS TOKA B KaTyLIKE.

N3ydenne neiicTBUS MArHUTHOTO MOJI Ha TPOBOJAHUK C TOKOM.

KoncTtpyupoBanue u uzydeHue paboThl JIEKTPOIBUTATENS.

N3mepenue KIIJ] anexkTpoaBuraTeIbHOM YCTAaHOBKH.

OnBITEI O UCCIIEIOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHON MHIYKIIMH: UCCIIECTOBAaHNE
VW3MEHEHUW 3HAYCHUS U HAITPABIICHUS UHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nes 8. Mexanu4eckue siBJIeHUSA

Mexannueckoe  aBwkeHME.  MarepuanbHas — Touka. (Cucrema  OTCYETA.
OTHOCHUTEIIBHOCTh ~ MEXaHWYECKOI'O  JIBIDKEHMS. PaBHOMEpHOE  IPSIMOJIMHEWHOE
nBrkeHue. HepaBHOMepHOe mnpsMONMHENHOE IBWKEHHE. CpenHsss M MIHOBEHHAs
CKOPOCTB Teja NPU HEPABHOMEPHOM JBHKCHUH.

Yckopenue. PaBHoyckopeHHOE npsiMosinHeitHOEe ABMkeHrne. CBOOOAHOE Ma/ieHue.
OmnbiTel ["anunes.

PaBHOMepHOE JBMXKEHHME N0 OKpykHOCTU. Ilepuoxa u yacrota oOpaieHus.
JInHerHasa v yriaoBas CKOpOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHUE.

ITepsoiit 3akoH Herorona. Brtopor 3axkoH Herorona. Tperuin 3axkoH HprotoHa.
[IpyHIMT CyTIEpIIO3UIIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuia TPEHHSI CKOJBXKEHHUS, CHIIa
TPEHUs MOKOs, APYTUe BUJIBI TPEHUS.

Cuna TsKeCTU U 3aKOH BCEMUPHOT'O TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaJIEHUsI.
JBmxenue naner Bokpyr Connua. IlepBas xocmuueckas ckopocts. HeBecomocTs n
IIEPErpy3KH.

PaBHOBecue wmatepuanbHONM TOUYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIUIEHHOM OChIO BpameHus. MoMeHT cuibl. LIeHTp TsbxecTu.

Nmnynec tema. M3meHenune wummynbca. MMOylnbc CUIbl. 3aKOH COXPaHEHUs
uMITyJabsca. PeakTuBHOE IBMKEHHE.

Mexannueckass paboTa U MOMIHOCTh. PaGoTa cui TsKecTH, YNpYyrocTd, TPEHUS.
CBs3b sHepruu U padotsl. [loTeHnnanbHas SHEPrys Tena, MOAHITOTO HaJl TOBEPXHOCTHIO
3emud. [loTeHumanbHass sHEprus cxatol npykuHbl. Kunetnueckas sHeprus. Teopema
0 KUHETUYECKOUN Y)HEPTUH. 3aKOH COXPAHEHUS MEXAHUYECKOW YHEPTUU.

Jlemoncmpayuu
Habmnronenne MmexaHu4ecKoro JIBMYKEHUS Tela OTHOCUTENILHO Pa3HbBIX TEJI OTCUETA.
CpaBHeHUe IMyTel U TPACKTOPHUI JBUKEHUS OJHOTO U TOTO K€ TeJla OTHOCUTEILHO



Pa3HBIX TEJ OTCYETA.

N3mepenne CKOpOCTH U yCKOPEHHUSI TPSIMOIMHEMHOTO JIBUYKEHUS.

Hccnenoanue npu3HaKkoB PaBHOYCKOPEHHOIO IBUKEHUS.

HabitoieHue nBUKEHUS Tela 0 OKPYKHOCTH.

Habmoienne MexaHu4ecKux sIBIICHUH, MPOUCXOIAIINX B CUCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBM)KECHUHU OTHOCHUTEIBHO KaOWHETa
1076370978

3aBUCUMOCTh YCKOPEHUS TeJla OT MAacChl TEJIA U ACHCTBYIOIIEH HA HETO CUJIBIL.

Habmoienne paBeHcTBa CHIT TP B3aUMOJICHCTBUH TEII.

M3menenue Beca Tena npyu yCKOPEHHOM JIBHYKEHUU.

Ileperaua umIynbca mpu B3auMOJEHCTBUM TEN.

[IpeoOpa3oBaHus SHEPTUM ITPU B3aUMOICHCTBUU TE.

CoxpaHeHne UMITYJIbCa IIPU HEYTIPYTOM B3aUMOICUCTBHH.

CoxpaHeHne UMITyJIbca Mpu a0COIMIOTHO YIPYTrOM B3aUMOECHCTBUU.

HabutoieHne peakTHBHOTO IBHKEHUS.

CoxpaHeHre MEXaHUYECKOM dHEPTuu Mpu CBOOOIHOM MaJICHUH.

CoxpaHeHrne MEXaHUYECKOM SHEPIUU IIPU ABMKEHHUU TENA MO JEHCTBUEM
IIPY>KUHBI.

JlabopamopHhwvie pabomul u onvimol

KoHcTpynpoBanue TpakTa Jyuisl pa3roHa U JalbHEUIIEro paBHOMEPHOTO JIBHKCHHUS
[IapyuKa I TEJIEKKH.

OmnpeneneHre cpeHEH CKOPOCTH CKOJbXKEHUs OpycKa WM JABWKEHUS IIapHKa
10 HAKJIOHHOM TIOCKOCTH.

Omnpenenenre yCKOpeHUsl Tela MPU PaBHOYCKOPEHHOM JIBIDKEHUHU MO HAKIOHHOW
TUTOCKOCTH.

WccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBH>KCHHUH
0e3 Ha4aJIbHON CKOPOCTH.

[IpoBepka TUIOTE3bI: €CIIU TPU PAaBHOYCKOPEHHOM JBW)XCHHHM 0€3 HadalbHOU
CKOPOCTH ITyTH OTHOCSITCS KaK Psii HEYETHBIX YHCEN, TO COOTBETCTBYIOLINE TPOMEKYTKH
BPEMEHH OJMHAKOBBHI.

HccnenoBanne 3aBUCUMOCTU CHUJIbI TPEHHSI CKOJIBKEHHUS OT CHUJIbI HOPMAaJIbHOTO
JIaBJICHUSL.

Onpenenenue k03 (HULIMEHTA TPEHUS CKOJIbKEHUS.

Ornpenenenne KECTKOCTH NPYKUHBI.

Onpenenenue pabOTHI CHIIBI TPEHUS TIPYU PABHOMEPHOM JBMYKEHHUHU TEJIAIIO
TOPU30HTAILHON MOBEPXHOCTH.

Onpenenenne pabOTHl CUIIBI YIIPYTOCTH IPU MOABEME Ipy3a € HCIOJIb30BaHUEM
HEMOBUKHOTO U MOJIBUYKHOTO OJIOKOB.

W3ydenne 3akoHa COXpaHEHUS YJHEPTHH.

Pa3nen 9. Mexannuyeckue KoJieOaHus U BOJTHBI
KonebarenbHoe nBmxkeHue. OCHOBHBIE XapaKTEPUCTUKU KoJIEOaHMM: Tepuo,
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4acToTa, aMIUIMTyAa. MareMaTH4ecKHuil W TpYXKUHHBIA MasTHUKH. [IpeBpaieHue
SHEPIuH NP KOJeOaTeIbHOM JBUKCHUU.

3aryxarorue kojiebanus. BeiHykaeHHBIC KojeOanus. Pesonanc. MexaHnudeckue
BOJIHBI. CBOMCTBAa ME€XaHWYECKHUX BOJIH. [IpojoibHBIE M MONEepedHbie BOJIHBL. JJiMHA
BOJHBI U CKOpPOCTh €€ pacmpocTpaHeHus. MeXaHHM4eCKHe BOJHBI B TBEPJIOM Tele,
CECMHUYECKHE BOJIHBI.

3Byk. ['poMkocTh 3Byka W BhICOTa TOHAa. OTpakeHuwe 3Byka. MuppasByk wu
yIbTPa3BYK.

Jlemoncmpayuu
Ha6nronenue xosne6anuit Tes noa ASHCTBUEM CUJIBI TSKECTH U CUJTBI YIPYTOCTH.
Ha6nronenue xonedanuii rpy3a Ha HUTU U Ha TIPY>KUHE.
Habmoienne BeIHYXKIEHHBIX KOJIEOAHUI 1 pe30HaHCA.
PacmipocTpanenne npoa0iabHBIX U MOMIEPEYHBIX BOJH (Ha MOJIEIHN).
Hab6itoieHne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHI PE30HAHC.

JlabopamopHwvie pabomul u onvimol

Omnpenenenre 4acToThl U epuo/ia KoueOaH!l MaTeMaTHYeCKOTr0 MasTHUKA.

OnpeneneHre 4acTOThI U MEPUOAA KOJIEOaHUN PYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTU MEPUOJA KOJEOAHWI MOJBEIIEHHOTO K HUTHU Ipy3a
OT JUTMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH NIEPUOAA KOJIEOAHUN IPYKUHHOTO MasiTHUKAOT
Macchl rpysa.

[TpoBepka HE3aBUCUMOCTH MEPHO/Ia KOJIeOaHU Tpy3a, MOABEUICHHOTO K HUTH,
OT Macchl Tpy3a.

OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb NepHoJa KosieOaHUM Npy>KUHHOTO
MasiTHUKa OT MAcChl TPy3a M KECTKOCTH MPY>KUHBI.

N3mepenne yckopeHusi CBOOOTHOTO MaICHHUS.

Pa3nen 10. DiiekTpoMarHuTHoE MOJ€e M 3JIEKTPOMATHUTHbIE BOJIHBI
DIIeTpOMarHuTHOE oJe. DJIEKTPOMAarHUTHBIE BOJIHBL. CaoiicTBa
ANIEKTPOMArHUTHBIX  BOJH. Illkama  27neKTpOMarHUTHBIX  BOJIH.  Mcmonbs3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JIJISl COTOBOM CBSA3H.

DJIeKTpOMarHuTHas npupoaa ceera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBolicTBa JIEKTPOMArHUTHBIX BOJIH.
BonHoBbIE CBOMCTBA CBETA.

JlabopamopHwvie pabomul u onvimol
N3yuenune CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBI0 MOOMIIBHOTO Tese(oHa.

Pazngen 11. CBeroBble siBJIeHUs
JlyueBass monenb cera. Mcrounuku cpera. [IpsiMonmHENHOE pacnpoCTpaHeHUe

cera. 3atmenuss ComHua u JlyHel. Otpaxkenune cBeta. Ilnockoe 3epkano. 3aKoH
11



OTpa)XCHUs CBETA.
IIpenomnenue cBera. 3akoH InpesomieHuss cBera. llomHoe  BHyTpeHHee
oTpaxkeHue cBera. Vcrnoap30BaHHE MOJHOTO BHYTPEHHETO OTPAaKEHUS B ONTHYECKHUX
CBETOBOJAX.
JIunza. Xox myuedt B nuH3e. Onrruyeckas cuctema (poroamnmapara, MUKPOCKOIA U
Tejeckona. I'a3 kak onruyeckas cuctema. bim3opykocTs U JaIbHO30PKOCTb.
Pasnoxxenue 6enoro ceera B criektp. OnbiThl HpioToHa. CliojkeHHne CrieKTpaibHbBIX
uBeToB. /ucnepcus ceera.

Jlemoncmpayuu
[IpssMonMHEHOE PACIIPOCTPAHEHUE CBETA.
OTtpaxeHue cBeTa.
[Tonyuenne n300pa>keHUl B IIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cpera.
Onrtuueckuii CBETOBO/I.
Xoa mydeii B coOOUparoieit JInH3e.
XO0J1 Tyden B pacCEUBAIONIEH JIUH3E.
[Tonyyenue n3o00paxeHuit ¢ MOMOIIBIO JIMH3.
[Ipunuun neiictBus Goroanmnapara, MUKPOCKOIIAa U TEIECKOIIA.
Mopens rasa.
Paznoxenue 6e10ro cBeTa B CIIEKTP.
[Tomyyenue 6enoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX IIBETOB.

JlabopamopHhwvie pabomul u onvimol
HccnenoBanue 3aBUCHMOCTH yTila OTPaKEHUST CBETOBOTO JTyda OT yTJa IaICHHUS.
N3yuenune xapakTepucTUK N300pakeHus MpeMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yTJIa TIPEIIOMIICHUSI CBETOBOTO JIy4a OT yTIJia aJeHus
Ha TPAHUIIC «BO3TyX—CTEKIION.
[Tonyuenne n300pakeHUI C MOMOIIBIO COOUPAFOIICH JIMH3HI.

Omnpenenenue GOKYCHOTO PaCCTOSHUS U ONITUYECKON CHIIBI COOMPAOLIEH JIMH3BI.

OmnBITHI IO PA3JI0KEHUIO OEIIOrO CBETa B CHEKTP.

OnbITEl IO BOCHPUATHUIO L[BETA IIPEIMETOB IPU UX HAONIONECHUU Yepe3 LIBETOBBIC
(UIBTPBHIL.

Pa3nen 12. KBanToBbIe ABJICHUA

Onwitel Pezepdopna w mmanerapHas Mojaenb aroma. Mopenbs aroma bopa.
Hcnyckanue v nornouieHue cBera aroMoM. KBaHThl. JInHedaTeie CIEKTPBI.

PangnoaktuBHOCTh. Anb(a-, 6eTa- U ramma-uzinydenus. CTpoeHrne aTOMHOTO sipa.
Hyxnonnasa mozens atromuoro siapa. M3oronsl. PaguoaktuBabie npeBpaiienus. [lepruon
MOJypacrajia aTOMHBIX SIAEP.

S nepHble peakunu. 3aKOHbI COXPAHEHUA 3apsAI0BOTO U MACCOBOT'O YHCEI. JHEPrus
CBSI3M aTOMHBIX sijiep. CBsi3b Macchl M SHEpruM. Peaknuu cuHTe3a W JEJCHUS sAep.
Nctounuku sneprun CoaHua U 3BE3.
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Snepnas osHepretuka. JIeWCTBUA paAUMOAKTUBHBIX M3JIYYCHUW HaA JKUBBIC
OpTaHU3MBI.

Jlemoncmpayuu
CrexTpbl U3y4YEHUs U TOTJIOIEHUS.
CrexTpbl pa3aUYHbIX Fa30B.
CnekTp Bogopoa.
Habmonenue TpekoB B kamepe Bunbcona.
PaboTa cuéTurka HOHU3UPYIOIIUX U3ITYyYEHUH.
Perucrpanus uzmydeHus: IpUPOIHBIX MUHEPAJIOB U TPOIYKTOB.

JlabopamopHhvie pabomul u onvimol

HaGnronenue CrutonHpIX ¥ IMHEWYAThIX CIEKTPOB H3TYUCHUS.

HccnenoBanue TPEKOB: M3MEPEHHE YHEPTUM YACTHIIBI IO TOPMO3HOMY IIYTH
(o doTorpadusim).

N3mepenne paaroakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001IAOIMIA MOLYJIb

[ToBTOpPUTENBHO-00001IAI0IIMN MOJYJIb TpPEJHA3HAYEH JUIsl CUCTEMaTH3aluu U
00O0OLIEHHS MPEIMETHOTO COJIEPKaHUSI U OIbITa JEATEIbHOCTH, NPHUOOPETEHHOTO
OpU M3YyYEHUU BCEro Kypca (HU3UMKHU, a TaKXKe i IMOATOTOBKM K OCHOBHOMY
roCyJIJapCTBEHHOMY 3K3aMEHY 10 (pu3MKe sl 00ydyarouxcs, BBIOPABIIKUX 3TOT yUeOHBIN
IpeaMer.

[Ipr wm3yyeHMM IaHHOTO MOIYJS PEAIU3YIOTCS W CHCTEMATU3UPYIOTCS BHJIbBI
NeSATEIbHOCTH, HAa OCHOBE KOTOPBIX OOECHEYMBAETCS JOCTHKEHUE TPEAMETHBIX MU
MeETanpeIMETHBIX IJIAHUPYEMBIX pEe3yIbTaToOB oOyueHus, dopmupyercs
€CTECTBEHHO-HAY4YHAasl TIPAaMOTHOCTb: OCBOCHME HAyYHBIX METOJOB HCCIICIOBAHUS
SBJICHUN TPUPOABl M TEXHUKH, OBJIAJECHUE YMEHUSMU OOBICHATH (pusnueckue
SIBJICHUS, IPUMEHSIS ITOJyYCHHBIE 3HAHUS, PEIIATh 3a/1a4H, B TOM YUCJIE KAUECTBEHHBIE U
DKCIEPUMEHTAIIBHBIE.

[IpruHIMIIHAIBHO AEATENBHOCTHBIN XapakTep JaHHOIO pas3iesa peaanus3yercs 3a CUET
TOT0, YTO OOYUaIOILMECS BBIMOIHSAIOT 33/1aHUs, B KOTOPBIX UM IpeIaraercs:

Ha OCHOBE MOJIYYEHHBIX 3HAHWW PAClO3HABATh U HAYYHO OOBSACHATH (PU3MUYECKHE
SBJICHUS B OKPYXKAIOIIEH IPUPOJIE U ITOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHbIEC METO/IbI UCCIIEOBAaHUS (PU3NYECKUX SBJICHUH, B TOM YHCIIE
JUIS1 IPOBEPKHU TUIIOTE3 U MOJIYYEHUSI TEOPETUYECKUX BBIBOJIOB;

OOBSCHATh Hay4dHbIE OCHOBbI HauOojiee Ba)XHBIX JIOCTH)KEHHUH COBPEMEHHBIX
TE€XHOJIOTUW, HaIpUMEp, MPAKTUYECKOIO HCHOJb30BAHUS PA3IUYHBIX HCTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA INPEBPALICHUS M COXPAHEHMs] BCEX H3BECTHBIX BHJIOB
DHEPIUH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMUBI 11O ®PU3UKE
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

N3yuenne (u3MKM Ha ypOBHE OCHOBHOTO OOIIET0 0Opa3oBaHWs HAMpaBlEHO Ha
JIOCTI)KEHUE JIMYHOCTHBIX, METalpeIMETHBIX U MPEeIMETHBIX 00pa3oBaTebHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare m3ydeHus (U3MKH Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
y oOyuaromerocsi OyayT copMUPOBaHbI CIEAYIONINE TUYHOCTHBIE PE3YJIbTaThl B YACTHU:

1) naTpUOTHYECKOT0 BOCTUTAHMSA:

IPOSIBJICHHE MHTEPECa K UCTOPUM U COBPEMEHHOMY COCTOSHHUIO POCCHUCKOU
(bu3nYeCcKoil HayKH;

[IEHHOCTHOE OTHOIIIEHUE K IOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3HUKOB,

2) I'pakaIaHCKOIo 1 AyXOBHO-HPABCTBCHHOI'0O BOCIIUTAHUS:
IOTOBHOCTb K AKTHBHOMY Y4YaCTHUIO B O6CY)KI[CHI/II/I 06HICCTB€HHO-3H3‘-II/IMBIX u
ITHYCCKHUX HpO6J’IeM, CBA3AHHBIX C ITIPAKTHYCCKHUM IIPUMCHCHUCM I[OCTI/I)KGHI/Iﬁ (1)I/ISI/IKI/I,
OCO3HAHHUEC BAJKHOCTU MOPAJIbHO-3THYCCKHUX IIPUHIIUIIOB B ACATCIIbHOCTHU yUIéHOFO;

3) 3cTeTHYECKOro BOCIIMTAHHUS:
BOCIIPHUATHE OSCTETHUYECKUX KayecTB (PU3MUEeCKOd Hayku: €€ TapMOHUYHOIO
MOCTPOCHUSI, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOT0 MO3HAHUSI:

OCO3HAHMWE IEHHOCTH (PU3UYECKOM HAYKHW KaK MOIIHOTO MHCTPYMEHTA TMO3HAHUS
MHPA, OCHOBBI Pa3BUTHUsI TEXHOJIOTHUM, BaXKHENIIEH COCTABIIIOIIECH KYIbTYPHI;

pa3BUTHE HAy4YHOW JIFOOO3HATENBHOCTH, WHTEpeca K HCCIEI0BATEIHCKON
JIESITETbHOCTH;

5) hopMupoBaHUsI KYJIbTYPbI 3I0POBbSI 1 SMOIMOHAJILHOI0 0J1ATOTIOTYIHSI S
OCO3HaHWE IIEHHOCTH  Oe3omacHOro oOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXKHOCTH MPaBHJI OE30MACHOTO TOBEJCHHS Ha TPAHCIIOPTE,
Ha JIOpOrax, ¢ MIEKTPUUECKUM M TETUIOBBIM 000pYAOBAaHUEM B IOMAIITHUX YCIOBUSIX;
c(hOpMHUPOBAHHOCTh HaBBIKA pedIeKCHUU, PU3HAHUE CBOETO MpaBa Ha OMIMOKY H
TaKOT0 e MpaBa y APYyroro YeJIOBeKa,;

6) TPy10BOT0 BOCTIMTAHUS:

AKTUBHOE YYacTHE€ B PEIICHUM MPaKTUYECKUX 3a7ad (B pamMKax CEMbH,
oOpa30oBaTeNbHON OpraHu3allii, TropojAa, Kpas) TEXHOJOTHYECKOW W COIHAIbHON
HAIPaBJICHHOCTH, TPEOYIOMIUX B TOM YUCIIE U PU3NUECKUX 3HAHUA;

MHTEpEeC K MPAKTUYECKOMY U3YUEHUIO MPOodeCcCuil, CBSI3aHHbBIX C PUBUKOM;
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7) 3K0JI0THYECKOT0 BOCTINTAHMS:

OpUEHTAIMs Ha NMPUMEHEHHE (PU3MUECKUX 3HAHHWM JJISI pelIeHUs 3ajiad B 00JIacTH
OKpY>KaroIiel Cpe/ibl, INIAHUPOBAHUS TTOCTYIKOB M OLICHKH UX BO3MOXKHBIX MTOCJIEACTBUN
JUISL OKPY>KaIOIIEeH Cpeibl;

OCO3HAHHE TJI00ATBLHOTO XapaKTepa SKOJOTHUECKUX MPOOJIEM U TyTEe UX PEIICHHUS;

8) amanTanuu K U3MEeHAIOIHUMCS YCJIOBHAM COIHAILHOW W MPUPOIHOI Cpeabl:

MOTPEOHOCTh BO B3aMMOJICHCTBUM TPHU BBITTOJTHCHUH WCCIICIOBAHUN W MPOCKTOB
(bU3UYECKOM HAMPABIEHHOCTH, OTKPBITOCTD ONBITY M 3HAHUSM JIPYTHX;

MOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO JEATEeIbHOCTD;

noTpeOHOCTh B (HOPMHUPOBAHUM HOBBIX 3HAHUM, B TOM YHuCie GOopMyIUpOBaTh UJIEH,
MIOHSATHUSI, TUTIOTE3bI O PU3UIECKUX OOBEKTAX U SIBJICHUSAX;

OCO3HaHME JEe(PHUIIUTOB COOCTBEHHBIX 3HAHMM M KOMIIETCHTHOCTEH B 00J1acTH
busuKy;

IJJAHUPOBAHKWE CBOETO PA3BUTHSA B MPUOOPETCHWHM HOBBIX (PU3NUYCCKHUX 3HAHUM;

CTPEMJICHHE aHATM3UPOBATh U BBISBIISATH B3AMMOCBSI3H IIPUPOJIBI, 00IIECTBA U
PKOHOMMKH, B TOM YHCJIE C UCTIOJb30BaHUEM (DHU3UUYCCKUX 3HAHUM;

OIICHKA CBOUX JICMCTBUM C YUETOM BIIMSHHUS Ha OKPYKAIOIIYIO CPETY, BO3MOMXKHBIX
rII00aJIbHBIX ITOCIEACTBHH.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbraTe ocBOeHUS MporpamMMbl MO (PU3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust y oOywatrouierocs  OynyT  cOpMHpPOBaHbl  METANpPEIMETHbIE
pe3ynabTaThl, BKJIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAJIbHbIC YydueOHBIC EHCTBUS,
KOMMYHHKATHBHBIE YHUBEPCAJIbHbBIC YIeOHbIEC ACUCTBHUSA, PErYISITUBHBIE YHUBEPCAIbHbIC
y4eOHbIE 1eUCTBUS.

Ilo3HaBaTebHbIC YHUBEpPCAJbHbIC Y4eOHbIC ACHCTBUS
ba3oBble joru4yeckue 1eHCTBUA:

BBISIBJISITH U XapaKTepU30BaTh CYLIECTBEHHbIE NPU3HAKHM OOBEKTOB (SIBJICHUN);

YCTaHABJIMBAThH CYIIECTBEHHBIN MPHU3HAK KJIACCU(HUKAIIMH, OCHOBAHUS
JUTs1 0000LIEHUS U CPAaBHEHMUS;

BBISIBJISITH 3aKOHOMEPHOCTH M ITPOTUBOPEUHS B pacCMaTPUBAEMBbIX (haKTax, JaHHBIX
¥ HaOJIOCHUSIX, OTHOCSIIUXCS K (PU3HMUECKUM SIBJICHUSIM;

BBISIBJISITH IPUUMHHO-CJIC/ICTBEHHBIE CBSI3U MPU U3yYEHUHU (PU3NUECKUX SBICHUN U
IPOLIECCOB, JeNiaTh BBIBOJABI C HCIONb30BAaHUEM JEAYKTUBHBIX W HWHAYKTHUBHBIX
YMO3aKJIIOUE€HUH, BBIIBUTATh TUTIOTE3bI O B3AUMOCBA3SIX (DU3HUECKUX BEJINYHH;

CaMOCTOSTENIbHO BBIOMpATh CHOCOO peleHus ydeOHOM (u3MUecKol 3amadu
(cpaBHEHHE HECKOJIBKMX BapUaHTOB PEIICHNUs, BBIOOP Hanboiee MoAXOISIIErO C yUETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).
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ba3oBble ucciaenoBare/ibCKue JeHCTBUSA!

UCTIONB30BaTh BOMPOCHl KaK HCCIENOBATEIbCKUH HHCTPYMEHT TIO3HAHWS,

MIPOBOJIUTH TI0 CAMOCTOSTEIHLHO COCTABIIEHHOMY IIIAHY OITBIT, HECIIOKHBIN
bU3MYEeCKUl OKCIEPUMEHT, HEOOJbIIOe HCCIAeAOBaHNEe (DU3NISCKOTO  SBICHUS;

OIICHUBATh HA MPUMEHUMOCTH U JOCTOBEPHOCTH MH(GOPMAIIHIO, TIOJIYICHHYIO B X0J1€
WCCJICIOBAHMSI UJTH SKCIICPUMEHTA,

CaMOCTOSTENNbHO  (pOpMYIHpOBaTh OOOOIICHHWST W BBIBOJALI IO pe3ylbTaTaM
POBEAEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,

IIPOTHO3UPOBATh BO3MOXHOE JajbHEWIee pa3BUTHE (PUINICCKUX TPOIIECCOB,
a TaKXe BBIJIBUTaTh MPEIIOJIIOKEHUS 00 WX pa3BUTHH B HOBBIX YCIOBHUSX U
KOHTEKCTax.

Pabora ¢ undopmanueii:

OPUMEHATh Pa3jINYHble METOAblI, MHCTPYMEHTHI U 3aIllpOChl MPU MOUCKE U OTOOpE
MH(OpMAIMU WIH JAHHBIX ¢ YYETOM NPEITI0KEHHON yueOHOW (PU3NYECKO 3a1aun;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U  HMHTEPIPETUPOBATH  MHPOPMALIHMIO
pa3IUYHBIX BUAOB U (POPM IPENCTABICHHUS;

CaMOCTOATENIbHO BBIOMPAaTh ONTUMAIBHYIO (POpMY MpeACTaBICHHUs] HHPOpMALUU U
WUIIOCTPUPOBATh pEIIAEMbIE 3aJa4d HECIIOKHBIMM CXEMaMH, JAHarpaMMaMy, HWHOHN
rpadukoil 1 ©X KOMOMHAIIUSAMH.

KomMMyHUKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC NCCTBUS:

B XO0JI€ OOCYXJeHHs Y4eOHOro maTrepuaiia, pe3ysibTaToB JIA0OPATOPHBIX pPadboOT
U TIPOCKTOB 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXJaeMONl TeMbl U BBICKA3bIBATh
UJey, HalleJICHHbIE Ha pEIICHUE 3aJaud W MOoJJepKaHue OJIaroXXenaTeIbHOCTH
OOIICHMS,

COTIOCTABJISAITb CBOU CYXKJCHHUS C CYXKACHUSMH JPYTMX YYaCTHUKOB JHAJIOra,
OOHapyXUBATh PA3IUYUE U CXOJICTBO MO3UIIUH;

BBIPA)KATh CBOIO TOYKY 3pEHHUS B YCTHBIX U MUChMEHHBIX TEKCTaX;

nyOJUYHO TIPEACTABNIATH PE3YIbTaThl BBIMIOJHEHHOTO (DU3UYECKOTO OIbITa
(PKCIIepUMEHTa, UCCIIEA0BaHUs, POEKTA).

MMOHUMATh M UCIIOIH30BaTh IPEUMYIIECTBA KOMAHTHOW N MHANBUAYATHLHON pabOTHI
IIPU PELIEHUN KOHKPETHOU (pU3ndecKoil mpoOieMbl;

IPUHUMATh LIEJM COBMECTHOM IEITEIIbHOCTH, OPraHU30BbIBATh JICHMCTBUS MO €€
JIOCTHUKEHHUIO: pachpeaessiTh PO, 00CYXKIaTh MPOIECCHl U Pe3yiIbTaThl COBMECTHOM
paboThI, 00001aTF MHEHUS HECKOJIBKUX JIFOJICH;

BBITIOJIHATH CBOIO YacTh paOOThI, JOCTUTAsT KAYECTBEHHOTO PE3yJIbTaTa M0 CBOEMY
HAIPaBJICHUIO U KOOPJIUHUPYS CBOU JICUCTBUS C IPYTUMHU WICHAMHA KOMAH]IbI;

OIICHMBATh KAadyeCTBO CBOEro0 BKJIaJa B OOMUNA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSATENFHO CPOPMYIMPOBAHHBIM yUYaCTHUKAMU B3aMMOICHCTBHUS.
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PerynsitTuBHbIe YHUBeEpPCAJbHbIC Y4eOHbIC HeHCTBUS
Camoopranusanus:

BBISIBJISITH IIPOOJIEMBI B KU3HEHHBIX M YYEOHBIX CHUTyalUsX, TPEOYIOIUX IS
perieHus: GU3NUECKUX 3HAHUI;

OpPUEHTHPOBATHCS B PA3IMYHBIX MOAXO0AAX MPUHATHUS PEIICHUN (MHAUBHUIYaAJIbHOE,
NPUHATHE PELIECHUS B IPYIIE, IPUHATHE PELICHUH TPYIIIOi);

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

JieJ1aTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILICHUE.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJIEKT:

JaBaTh AICKBATHYIO OLICHKY CUTyallMy U IIpeJ1araTh IUIaH €€ U3MEHEHMS;

OOBSCHATh NMPUUMHBI JTOCTH)KEHUS (HEAOCTHIKEHUSI) PE3yJIbTaTOB JESATEIbHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

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

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIIU U YCIOBUIM.

CTaBUTh ce€0s Ha MECTO JAPYroro 4YeloBeKa B XOJE CHOpa MM JUCKYCCHHM Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTOro0.

MIpU3HaBaTh CBOE€ MpPaBO HA OWIMOKY MpH pelieHnU (U3MYECKUX 3a/1ad WIH B
YTBEPKIACHUAX Ha HAYYHBIE TEMBI U TAKOE XKe IIPaBO APyroro.

INPEAMETHBIE PE3YJIBTATBI

K xoHily oOyuyeHuss B 7 KJjacce NpeJIMETHBIC Pe3ysbTaThl Ha 0a30BOM ypPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTD y 00YUYAIOIINXCS YMEHUM:

WCIIOJIb30BaTh MOHATHS: (U3NYCCKUE W XHMHYCCKHEC SIBJICHUS, HaOJIOJCHHE,
OKCIIEPUMEHT, MOJCIb, TUIIOTE3a, CAMHHIBI (DU3MUYECKHX BEIMYMH, aTOM, MOJICKYJa,
arperaTHbie COCTOSHUS BemecTBa (TBEpIOE, XKHUIAKOE, T'a3000pa3HOE), MEXaHHUYECKOES
JIBUKCHHE  (paBHOMEPHOE,  HEPAaBHOMEPHOE,  NPSIMOJMHEWHOE),  TpPacKTOpus,
paBHOJCHCTBYOIAs cwuil, jaedopmarus (ynpyras, IUIacTHYecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBL;

paznuuath sBIeHUS (nuddy3us, TEIIoBOe JBMIKCHHWE YACTHI[ BEIISCTBa,
paBHOMEpHOE JBM)KCHHE, HEPAaBHOMEPHOE JIBMIKCHUE, WHEPIIHS, B3aUMOJICHCTBUE TEJ,
paBHOBECHE TBEPIBIX TN C 3aKPCIUIEHHOW OCHIO BpallleHWs, Iepenada JTaBIICHUS
TBEPABIMU TEJAMHM, JKHIKOCTSIMH W Tra3aMH, aTMOC(QEpHOE JaBJICHHE, TUIaBaHUE Tel,
IPEBpaICHUsS] MECXaHUYCCKOM SHEPIrUr) IO OMHMCAHHUI0O HMX XapaKTEPHBIX CBOHCTB H
Ha OCHOBE OITBITOB, IEMOHCTPHUPYIOIINX TaHHOE (PU3UUECKOE SBIICHHC;

pacrio3HaBaTh MPOSBICHUE H3yYEHHBIX (PU3NICCKUX SIBICHUH B OKPYKAIOMIEM
MUPE, B TOM YHCiIe PU3NISCKUE ABJICHUS B IPUPOJIEC: IPUMEPHI IBIIKEHUS C Pa3TUIHBIMH
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CKOPOCTSIMH B XMBOW WM HEXWBOW NPUPOJAE, ACHUCTBHE CUJIbl TPEHUS B NPUPOJE U
TEXHUKE, BJIUSHUE aTMOC(EPHOro JaBiCHUS Ha >XUBOM OpraHu3M, IUIaBaHUE pbIO,
pbluard B Teje 4eJoBeKa, MPU 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3a7ady B yueOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHMUIA;

OMKCHIBATh HW3YYEHHBbIE CBOMCTBA TeNl W (U3NYECKHE SIBJICHUSA, HCHOIb3Ys
¢dusznueckrue BeTMUUHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMsi, IyTh, CKOPOCTH,
CpemHsisl CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSKECTH, BEC TEJA, CHJIA TPEHMS, JABJICHUE
(TBEpIOrO Tena, JKUIAKOCTH, rasza), BBITAIKUBAIONIAs CHJIA, MEXaHMuYecKas padora,
MOIIHOCTb, TUIEYO CHJIBI, MOMEHT CHJIbI, KO3(QQUIMEHT TOJE3HOTO JEHCTBUS
MEXaHU3MOB, KMHETUYECKass U TMOTEHIMAIbHAS SHEPIHs), IPU ONMUCAHUU MPABUILHO
TPAKTOBAaTh (PM3UUYECKUN CMBICI UCTOIB3yEMbIX BETUYHH, X 0003HAUEHUS U €IUHUIIBI
bu3nyecKuX BETWYHMH, HAXOAUTHh (POPMYJBI, CBS3BIBAIONINE JAHHYIO (PHU3NYECKYIO
BEIMYMHY C JIDyTUMU BEIUYMHAMHU, CTPOUTH TIpapUKU HU3YYECHHBIX 3aBHCHUMOCTEN
(hU3MYECKUX BEIIUYNH;

XapaKTEepHU30BaTh CBOICTBA TeJ, (PU3MUECKHUE SBJICHHS M IPOLIECCHI, MCHOJb3YS
MpaBWia CIOXKEHUs CUJl (BIOJIbL OJTHOM MpsiMoii), 3aKkoH ['yka, 3akoH Ilackais, 3akoH
Apxumena, paBuIo paBHOBECHs pbluara (010Ka), «3070TO€ IPABUIIO» MEXAHUKH, 3aKOH
COXPAaHEHUS MEXaHWYECKOH HHEpPruM, MpH 3TOM J1aBaTh CJIOBECHYIO (HOPMYIHPOBKY
3aKOHA W 3aIIMChIBATh €70 MaTEMaTHYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3NYECKUE SBJICHUS, MPOLIECCHl M CBOMCTBA T€JI, B TOM YHUCIE U
B KOHTEKCTE€ CHUTyallud MPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3M, CTPOUTh OOBACHEHHWE M3 1-2 Jormyeckux ImaroB
c onopoit Ha 1—2 M3y4eHHBIX CBOMCTBA (PM3UUECKUX SBICHUMN, (PU3NUECKUX 3aKOHA WUITU
3aKOHOMEPHOCTH;

pemarh pacu€THble 3amaud B 1-2 AelCTBUSA, HUCMOIB3Yys 3aKOHBI U (DOPMYIIBI,
CBSA3BIBAIOLIME (PU3NYECKHE BEIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4M 3alIUChIBaTh
KpaTKOe YCJIOBUE, MOJICTABIATh (PU3UUYECKUE BEIUYHMHBI B (OPMYJIbl U TPOBOJIUTH
pacuéThl, HAXOAUTh CIIPABOYHbIE JaHHbBIE, HEOOXOAUMBIE JJIs pELIeHUs 3a/]a4, OLIEHUBATh
PEANMCTUYHOCTD NOJIyYeHHOU (PU3NYECKON BETUUNHBL

pacno3HaBaTh MpPoOJIEMbl, KOTOPbIE MOKHO PELIMTh MPU MOMOLIM (PU3UUECKUX
METOJ0OB, B OIIMCaHUU HCCIIENOBAHUA BBIIEIATH IPOBEPSIEMOE IPEAIIOIOKEHUE
(rumnoTesy), pa3inyaTh U UHTEPIPETUPOBATH MOTYUEHHBIN PE3yNIbTAT, HAXOJUThH OLTMOKH
B XO/I€ OIBITA, JIeJIaTh BBIBOBI 10 €r0 PE3YJIbTaTaM;

POBOJUTH OMBITHI M0 HAOIIOJAEHUIO (GU3MUECKUX SIBICHUN WM (PU3MUYECKHUX
CBOMCTB TeJ: (OpMYIUPOBATH MPOBEPSIEMbIE MPEANOI0KEHHS, COOUPaTh YCTAaHOBKY
U3 MPENI0KEHHOT0 000PYI0BaHUs, 3aMIUCHIBATh XO/1 ONbITa U (POPMYITHPOBATH BHIBODI;

BBITIOJIHATD MPSMbIE U3MEPEHUSI PACCTOSIHUSA, BPEMEHH, MacChl Tesa, 00bEMa, CHITbI
U TEMIIEpaTyphl C HUCIOIb30BAHUEM AHAJIOTOBBIX W HU(PPOBBIX MPUOOPOB, 3aNUCHIBATH
MOKa3aHus MpUOOPOB € yUETOM 3a]aHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUH;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PM3UUYECKON BEJIMUUHBI OT IPYTOM
C UCIIOJIb30BaHNUEM MIPSIMBIX U3MEPEHUH (3aBUCUMOCTHU IIyTH PABHOMEPHO JIBHKYILETOCS
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TeJaa OT BPEMEHHU JIBHXKEHHMSI Te€la, CUJIbl TPEHUSI CKOJIBKEHHSI OT Beca Tella, KauecTBa
00pa0OTKM TIOBEPXHOCTEM Tel M HE3aBUCUMOCTUM CWJIBI TpPEHUS OT IUIOUIaau
CONPUKOCHOBEHHUSI TEJI, CUJIBl YIIPYTOCTH OT YJUIMHEHUS IIPY’KUHBI, BBITAIKUBAIOIICH
CIIIbI OT 00bEéMa MOTpY>KEHHOM YaCTH Tela M OT IJIOTHOCTH JKUJKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TeJIa, OT IIyOUHBI, HA KOTOPYIO OTPYKEHO TENO, YCIOBHUM
IJIaBaHUs TEJl, YCIOBUM PAaBHOBECHUsS pbluara M OJIOKOB, y4acCTBOBATh B INTAHWUPOBAHUU
y4eOHOIr0 HCCIEI0OBaHUsA, COOMpaTh YCTAHOBKY M BBIIOJHATh W3MEPEHHMS, CIEAys
OpEUIOKEHHOMY IUIaHY, (UKCHUpOBaTh pe3yJIbTaThl IOJYYEHHOW 3aBHCHUMOCTH
bu3nyeCKUX BEIUYUH B BUJE MPEIOKEHHBIX Ta0IUIl U TpaduKOB, AENaTh BBIBOJBI
IO pe3ynbTaTaM MCCIIEIOBAHNUS;

IPOBOJIUTHh KOCBEHHbIE M3MEPEHMsI (PU3NYECKUX BEIUYUH (IJIOTHOCTH BELIECTBA
KUIKOCTH W TBEPHOIO Tejla, CHJIA TPEHUs CKOJIBKEHMs, JaBICHUE BO31yXa,
BBITAIKMBAIOILAS CUJIA, IEWCTBYIOIAs HA MOTPY>KEHHOE B )KUJKOCTh TEJIO, KOYPPUIUEHT
MIOJIE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CJIEAYs MPEAI0KEHHOW UHCTPYKIUU: TIPU
BBINIOJIHEHUH HM3MEPEHUN COOMpPATh 3KCIEPUMEHTAIbHYI0 YCTAHOBKY W BBIYUCISATH
3HAYCHHE NUCKOMOM BEJIUYHHBI;

co0iroaTh MpaBuja TEXHUKH O€30MacHOCTH Mpu padbore ¢ JabopaTOpHBIM
o0opy1I0BaHUEM;

yKa3blBaTh IMPUHLHUIBI JEUCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMICTB: BECHI,
TEPMOMETP, AUHAMOMETpP, COOOLIAIOIINECS COCYAbl, OapOMETp, pbluar, MOJBUKHBIA U
HEMOABW)XHBIN OJIOK, HAKJIOHHASI IJIOCKOCTH;

XapaKTEepHU30BaTh MPHUHIUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOpPOl Ha WX omucaHus (B TOM YHCIE: MOAIIMUIHUKH, YCTPOMCTBO
BOJONIPOBO/IA, THAPABINYECKUA IPECC, MAHOMETP, BBICOTOMEp, MOPUIHEBOM HAcoC,
apeoMeTp), UCMOJIb3Yysl 3HAHUS O CBOWMCTBaX (DU3UYECKUX SIBJICHUA U HEOOXOJUMBIC
¢duznyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOANTH TNpPUMEPHl (HAXOAUTh HMHGOPMALMIO O MpUMEpax) MNPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKMX 3HAHUW B TMOBCEIHEBHOM KU3HU MJis1 OOecredeHus
O0e3omacHOCTH TMpu OOpalieHu C NOpudopaMu W TEXHUYECKUMH YCTPOWCTBAMH,
COXPaHEHHMsI 310POBbs U COOJIIOIEHUS HOPM HKOJIOTMYECKOr0 OBEACHUS B OKPY KAIOIIEH
cpene;

OCYILIECTBIISATH OTOOP HCTOYHMKOB HH(popmauuu B HTepHeTe B COOTBETCTBUU
C 3aJJaHHBIM TMOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIMXCS 3HAHUM U TyTEM CpaBHEHUS
pa3IMYHBIX UCTOYHUKOB BBIIEIATH HHPOPMAIMIO, KOTOPasl SIBISIETCS MPOTUBOPEUUBOI
WJIM MOKET OBITh HETOCTOBEPHOM;

WCIIOJIb30BaTh MPHU  BBIMIOJHEHUH YYE€OHBIX 3aJaHUN  HAYYHO-TIOMYJISPHYIO
auTepaTypy (U3HUECKOro COJEepXKaHUs, CIPaBOYHBIE MaTepUajbl, PECYpChl CETH
WuTepHer, BiageTh NOpuéMaMH KOHCIIEKTUPOBAHMUS  TEKCTa, MpeoOpa3oBaHMs
uH(OpMAIUU U3 OJTHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHbIE U YCTHBIE COOOIIEHHUS HAa OCHOBE
2—3 UCTOYHUKOB MH(pOpMALNK (PU3UUECKOTO COJIEPKaHUS, B TOM YUCIIE MyOIMYHO
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JieNaTh KpaTKWe COOOIEHHUs O pe3ysibTaTax MPOEKTOB MM YYEOHBIX HCCIEeIOBaHUM,
IpU 3TOM TPaMOTHO HCHOJb30BaTh W3YUYCHHBIN MOHATHHHBIN ammapar Kypca (U3UKH,
CONPOBOKJIATh BBICTYIUICHUE MPE3CHTALMEM;

MIPY BBITIOJTHEHUH YY€OHBIX MMPOEKTOB U HUCCIIEIOBAHUHN paclpeensaTh 00s13aHHOCTH
B IPYyIIIE€ B COOTBETCTBHUH C IOCTABJIECHHBIMH 3a/1a49aMHU, CJICIUTD 32 BBIITOJIHEHUEM I1JIaHA
JNEUCTBUM, AaJIeKBaTHO OLEHUBATh COOCTBEHHBIM BKJIAJ B JACSATENBHOCTb TIPYMIIbL,
BBICTpAaNBaTh KOMMYHHUKAaTHBHOE B3aNMOJICVICTBHE, YUUTHIBAasi MHEHUE OKPYKAOLIUX.

K koHiy oOyuenus B 8 kjiacce mpeIMETHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCSI YMEHUI:

WCTOJIB30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TETJIOBOE JBHKEHUE ATOMOB U
MOJICKYJI, arperaTHhIC€ COCTOSIHHS BEIIECTBA, KPUCTALIMYECKHE W amMop(dHBIe Terna,
HACBIIIIEHHBI U HEHACHIIICHHBIN Map, BIAXXHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPEHHSS
SHEPrusl, TEIJIOBOM JBUTATEINb, SJIEMEHTAPHBIN JJICKTPUUECKUAN 3apsl, DIEKTPUUYECKOE
1oJie, MPOBOJHUKYU U JTUDJIEKTPUKH, TOCTOSTHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE TOJIE;
pa3nuyarh SIBJIEHUs (TEIJIOBOE pACIIMPEHHE M CXKaThe, TeIulonepeaaya, TEIIoBOe
paBHOBECHE, CMA4YMBAHWE, KANWUIAPHBIC SBICHUS, HWCHAPEHHUE, KOHJICHCALHS,
IJIaBJICHUE, KpUCTAJIN3AUs (oTBEpAEBaHUE), KHUIIEHUE, TEIJIonepe1ada
(TeTIOMPOBOTHOCTh, KOHBEKIIUS, HU3JIYYCHUE), DJEKTpU3alus TeJ, B3aUMOJICHCTBHE
3aps0B, JCHUCTBUSA DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKAHHWE, B3aUMOJCHUCTBUE
MarHuToOB, JEWCTBUE MArHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs
WHJIYKIIMS) TIO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OTBITOB,
JIEMOHCTPUPYIOUIUX TAHHOE (PU3UUECKOE SIBJICHUE;

pacrio3HaBaTh MPOSBICHUE HW3YYEHHBIX (PU3UMYECKUX SBJICHUN B OKpYKalolleMm
MHUpEe, B TOM 4ucjie (pu3nueckue sIBJICHUS B MPUPOJC: MOBEPXHOCTHOE HATSHKCHHUE U
KalWJUISIPHBIC SIBJICHUST B TPUPOJEC, KPUCTALIBI B mpupone, uznydeHue ConHua,
3aMep3aHue BOAOEMOB, MOpCKHE Opu3bl, 00pa30BaHHE POCHI, TyMaHa, WHEs, CHEra,
AIIEKTPUUYECKUE SABJICHUS B aTMOC(]epe, JIEKTPUIECTBO KUBBIX OPraHU3MOB, MATHUTHOE
noJsie 3eMiiu, apeid MoarcoB, pojb MATHUTHOTO MOJIS IS )KU3HHU Ha 3emJle, MOJIIPHOe
CUSIHHME, TIPU OSTOM TNEPEBOJAUTH MNPAKTUUYECKYIO0 3aJadyy B Yy4eOHYIO0, BBIICISATH
CYILIECTBEHHbIC CBOMCTBA (TIPU3HAKHU) (DU3UUYECKUX SBICHUN;

ONUCHIBATh HW3YYEHHbIC CBOMCTBA Tel W (U3NUECKUE SBICHUS, HCIOIb3YS
dbuznyeckre BEIMYMHBI (TEMIlepaTypa, BHYTPEHHsISI DHEPrUs, KOJUYECTBO TEIUIOTHI,
yAeNbHas TEIIOEMKOCTh BEILECTBA, YAENbHAS TEIUIOTA IUIABJIEHUS, YJEJIbHAS TEIUIOTa
napooOpa3oBaHusl, yjAelbHas TEIJIOTa CropaHusl TOIUIMBA, KOA(P(UIMEHT MOJE3HOTrO
JICUCTBUS TEIMJIOBOM MAIlIMHBI, OTHOCUTEJIbHAS BJIAKHOCTHh BO31yXa, SJEKTPUUYECKUUN
3apsiz, CUIIa TOKA, JIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIIEHUE TPOBOTHUKA, YAECIBHOE
COTNPOTUBJICHUE BEIIECTBA, pab0Ta U MOIIHOCTH AJIEKTPUUECKOT0 TOKA), MPU OMUCAHUU
MPaBWIbHO TPAKTOBAaTh (PM3MYECKHUN CMBICI HCIOJIL3YEMbIX BEIWYWH, 0003HAUYCHUS U
CAUHUIIBI  (U3UYECKUX BEJIMYMH, HAXOAUTh (POpMyIbl, CBS3BIBAIOIINE JAHHYIO
(GU3NYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH TpadUuKd H3YyUYEHHBIX
3aBUCUMOCTEHN (M3UYECKUX BEIIMUUH;

20



XapaKTEepU30BaTh CBOWCTBA Tell, (PM3MUECKHUE SBJICHHUS WU TPOIECCHI, MCTOIB3YS
OCHOBHBIC TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH CTPOCHUSI BEIIECTBA,
MPUHITUI CYTEPIIO3UIINH TT0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUS 3apsia,
3akoH Oma nJig ydyacTka 1enu, 3akoH Jlxoyns—JIeHna, 3aKOH COXpaHEHUs SHEPIuH,
P 3TOM JIaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3aMTUCHIBATh €r0 MATEMAaTHYECKOE

BBIPAXKEHUE;
OOBACHATH (PU3UYECKHE MPOLECCHl U CBOMCTBA TE€J, B TOM YHUCJIE U B KOHTEKCTE
CUTyallMld  IPAaKTHUKO-OPMEHTUPOBAHHOTO  XapakTepa:  BBIABIATh  [PUYMHHO-

CJIEJICTBEHHBIE CBSA3H, CTPOUTH O0OBACHEHUE U3 1—2 JIOrMYECKUX 1Iaros ¢ onopou Ha 1-2
U3YYECHHBIX  CBOMCTBAa  (DU3MUECKUX  SIBICHHUN, (UINYECKUX  3aKOHOB WU
3aKOHOMEPHOCTEWN;

pemary pacu€THbele 3adaud B 2—3 JEHCTBUS, UCHOJb3Ys 3aKOHbI U (OPMYJIBI,
CBA3BIBAIOLIME (PU3NYECKHE BEJIMYMHBI: HA OCHOBE aHAJIW3a YCJIOBUS 33/1a4M 3alIUChIBaTh
KpaTKOE YCJIOBME, BBISBIATH HEAOCTATOK JAHHBIX ISl PELIEHUS 3aJauyd, BBHIOMPATh
3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE ISl €€ PEIICHMS], IPOBOJIUTh PACUETHI M CPABHUBATh
MOJIy4YeHHOE 3HaY€HHUE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JTAHHBIMU;

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEHIUTh MpPH MOMOLIM (U3UYECKUX
METOJOB,  HCHOJb3ys  ONMCAHWE  HWCCICOOBAaHMS,  BBIACHATH  MPOBEPSIEMOE
IIPEANOJIOKEHNAE, OLEHMBATh IIPABWIBHOCTh IIOPSAKA IIPOBEIECHUS HCCIEAOBAHUS,
JI€J1aTh BBIBOJIBI;

MPOBOJIUTH OMNBITHl MO HAOIIONCHUIO (PU3NYECKUX SABJICHUA WIH (U3HYECKUX
CBOMCTB TeJ (KaNUWJUIAPHBIE SBJICHUS, 3aBUCUMOCTb JIaBJICHUS BO3[yXa OT €ro o0beéMa,
TEMIIEPATYPbI, CKOPOCTH MPOLIECCA OCTHIBAHUS M HArpEeBaHUs IIPU U3JyYEHUU OT LBETA
u3nyyarouiel  (morsjoujaromiei) MOBEPXHOCTH, CKOPOCTh HUCHApeHuss BOABI  OT
TEMIIEPATYpPbl JKUJKOCTM W IUIOIIAAM €€ IIOBEPXHOCTH, JJIEKTpU3aLUsA Tl U
B3aMMOJICHCTBUE DJIEKTPUUECKUX 3apsi0B, B3aWMOJCHCTBUE IMOCTOSHHBIX MarHUTOB,
BU3yaJIM3allMsl MarHUTHBIX T0JIEW ITOCTOSHHBIX MAarHUTOB, JEHCTBUSA MATHUTHOTO IOJIA
Ha TIPOBOJHUK C TOKOM, CBOMCTBA DJEKTPOMATHWUTA, CBOWCTBA JIJIEKTPOJBUTATEINS
MOCTOSIHHOTO TOKa): (OpMyJIHpOBaTh MPOBEPSEMBIE MPEANOJIOKEHUS, COOUPAThH
YCTaHOBKY U3 MPEAJI0KEHHOT0 000py10BaHusl, OIIMCHIBATh XO/1 OTbITa U (POPMYITUPOBATH
BBIBO/IbI;

BBIIIOJIHATH IPSAMBIE M3MEPEHUSA TEMIEPATypbl, OTHOCUTEIBHOM BIIAXXHOCTHU
BO3/lyXa, CUJIbl TOKA, HANpPSDKEHUS C MHCIOJIb30BAHMEM aHAJOrOBBIX MNPHOOPOB H
JTATYMKOB (PU3MYECKUX BEIMYMH, CPAaBHUBATh pE3YyJbTaThl H3MEPEHHU C Yy4YETOM
3aJIaHHOM a0COJIIOTHOM MOTPEINTHOCTH;

POBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYMHBI OT APYron
C HCIOJBb30BAHUEM MPSMBIX U3MEPEHUN (3aBUCHUMOCTb COINPOTHUBIICHHS MPOBOJIHUKA
OT €r0 JUIMHBI, IUION[aAN NONIEPEYHOTO CEYEHUS U YAEIBHOTIO COMMPOTUBIICHUS BEILIECTBA
IIPOBOJHUKA, CUJIbI TOKA, UAYILIETO Yepe3 MPOBOAHUK, OT HANPSHKEHUSI HA MPOBOIHHUKE,
UCCJIEIOBAHUE TIOCJIEA0BATEILHOIO W MAapajUIeIbHOTO COEIWHEHUU MPOBOJIHUKOB):
IUIAaHUPOBATh HCCIEIOBAaHUE, COOMPaTh YCTAHOBKY M BBINOJIHATH MU3MEPEHUS, CIENys
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NpeIIOKEHHOMY IUIaHy, (UKCUPOBATh PE3YJIbTAaThl MOJYYEHHON 3aBUCHUMOCTH B BHUJIE
TabJIUL ¥ TpaMKOB, 1€JIaTh BBIBOBI IO PE3YJIbTaTaM MCCIEAOBAHNUS;

MIPOBOANTH KOCBEHHBIE U3MEPEHHS (PU3NUECKUX BEIMUUH (yAeTbHAs TEIIOEMKOCTD
BELIECTBA, CONPOTUBIICHUE MPOBOJHUKA, pab0Ta U MOILIHOCTh JEKTPUUYECKOIO TOKA):
IUIAHUPOBAaTh U3MEPEHUs, COOMpaTh OKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEIys
peJI0KEHHON HHCTPYKIMHU, U BBIYUCIIATH 3HAUYEHUE BEJINYNHBI;

coOnroaTh MpaBuja TEXHUKH O€30MacHOCTH INpu padoTe ¢ J1abopaTOpHBIM
000pyIOBaHUEM;

XapaKTEepHU30BaTh MPHUHIUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpPOM Ha MX OmHUCaHUs (B TOM YHUCIE: CHCTEMa OTOIUICHHS JIOMOB,
TUTPOMETpP, MapoBas TypOMHA, aMIEPMETP, BOJBTMETP, CUETUMK DJIEKTPUUECKON
OHEPrUM, DJIEKTPOOCBETUTENIbHbIE NPUOOpBI, HArpeBaTENbHBIE 3JIEKTPOIPUOOPHI
(mpumepbl), SIEKTPUUECKUE MNPEAOXPAHUTENH, 3SJIECKTPOMArHUT, 3SJIEKTPOIABUIATENb
IOCTOSIHHOTO TOKAa), HCIOJIb3ysl 3HaHUs O CBOMCTBAX (DU3MUECKUX SBJICHUH U
HEo0X0ouMble (PU3NUYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U H3MEPUTENIbHbIE HPUOOPHI
10 CXE€MaM U CXEMaTUYHBIM PUCYHKaM (KHJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETD,
TUTPOMETP, JIBUTaTEIb BHYTPEHHEIO CrOpaHMs, AJIEKTPOCKOI, PEOCTaT), COCTaBISAThH
CXEMBI 3JIEKTPUYECKUX LIENEH C MOCIEeI0BATEIbHBIM U MapaJUICIbHBIM COEIHMHEHHEM
AJIIEMEHTOB, pa3inyasi yCJIOBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUECKUX LIETICH;

MPUBOANTH TMPUMEPHl (HAXOAWTh HWH(OpPMALMIO O NpPHUMEpPax) MNPAKTHUYECKOrO
UCIIOJI30BaHUsI (PU3MYECKUX 3HAHMM B TOBCEAHEBHOM >KM3HM JUIsl OOeCHedeHHUs
0e30macHOCTH NP 00paILEHUH C TPUOOpaMH U TEXHUYECKHUMHU YCTPONCTBAMU, COXPAHEHHUS
37I0POBbS M COOJIOIEHUS] HOPM 3KOJIOIMUYECKOTO MOBEACHHUS B OKPYXKAIOIIEH CpeE;

OCYUIECTBJIATh MOUCK HH(OpManuu ¢uznueckoro cojaepxanusi B VHTepHere,
Ha OCHOBE UMEIOIIMXCS 3HAHUM W MYTEM CpPaBHEHUS JOMOJIHUTENBHBIX HCTOYHHKOB
BBIACIATh HH(OpMaALMIO, KOTOpas SBIAETCS MNPOTHUBOPEUMBON WM MOMXKET OBbITh
HEJIOCTOBEPHOM;

WCIIOJIb30BaTh TMPHU BBIMOJHEHUM YYE€OHBIX 3alaHUil  HAyYHO-TOMYJISIPHYIO
JUTEPATypy (U3UYECKOTO COJEpKaHUs, CIPABOYHBIE MaTepuaibl, PECYpChl CETH
WuTepHer, BiIageTh NOpu€MaMH KOHCIIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHUS
nH(popMaIu U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHBbIE MUCHMEHHBIE M KPATKHUE YCTHbIE COOOIIEHMs, 00001mas
MH(OPMAIUIO U3 HECKOJIbKUX HCTOYHUKOB (DU3UYECKOTO COJAEP)KAHMS, B TOM YHCIIE
nyOJMYHO  TPEJCTaBIATh  pe3yJbTaThl  MPOEKTHOM WM  UCCIEA0BATENIbCKOU
NeSATEIbHOCTH, NP 3TOM I'PAMOTHO HMCIOJIb30BaTh M3YUYECHHbIM MOHSATUHHBIN ammapar
Kypca (pU3MKH, CONPOBOXK/IATh BHICTYINICHUE MTPE3CHTALINEH;

IpU BBIMIOJHEHUU Y4EOHBIX MPOEKTOB M UCCIENOBAHUNM (PU3MYECKHX IMPOIECCOB
pacnpenenarh O0sS3aHHOCTH B TPYMIE B COOTBETCTBUU C TOCTABICHHBIMHU 3a/1auaMu,
CIIEIUTh 3a BBINOJHEHUWEM IUTaHA JCHCTBUW M KOPPEKTUPOBATh €ro, aJeKBAaTHO
OLICHMBaTh  COOCTBEHHBIM  BKJIQJ B  JIEATEIBHOCTh  TPYNIbl,  BBICTPaUBaTh
KOMMYHUKATUBHOE B3aUMO/ICHCTBUE, MPOSIBIISi TOTOBHOCTh Pa3pelliaTh KOH(IUKTHI.
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K koHiy oOyuenus B 9 kjacce mpeIMeTHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCSI YMEHUI:

UCIIOJIb30BaTh TOHATHS: CHUCTEMa OTCU€Ta, MaTepuaibHas TOUYKa, TPACKTOPHS,
OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMKEHUS, nedopmanus (ymnpyras, miacTUdeckas),
TpEeHHE, IIEHTPOCTPEMHUTEIFHOE YCKOPEHHUE, HEBECOMOCTh U TIEPETPY3KH, IICHTP TSHKECTH,
aOCOJIIOTHO TBEPJIOE TEJO, LIEHTP TSHKECTH TBEPIOTO Tesla, paBHOBECHE, MEXAaHUUECKUE
KOJIeOaHWMs U BOJIHBI, 3BYK, HH(PPA3BYK U YIBTPA3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IITKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1alIbHO30PKOCTbh, CIIEKTPHI UCITYCKaHUS
U TIOTJIONIEHUs, anb(a-, 0eTa- 1 raMMa-U3JIy4eHUs], U30TOIbI, siJIepHAas SHEPTeTHUKA;

pasnuyaTh SBJICHHS (PAaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEWHOE JIBIKCHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUKEHUE, CBOOOTHOE MaJIEHUE TeJ, PABHOMEPHOE
JIBIDKEHWE TI0 OKPY)KHOCTH, B3aUMOJCHCTBHE TEJI, PEAKTUBHOE JBW)KCHHE,
Koyie0aTeNIbHOE JBMIKCHHE (3aTyxXalolle M BBIHYXKICHHBIE KOJeOaHWs), PE30HAaHC,
BOJIHOBOE JIBUKEHHE, OTPAKEHUE 3BYKa, MPSMOJIMHEITHOE PacpOCTpaHEHUE, OTPAKEHUE
Y MIPEJIOMJIEHUE CBETA, TIOJTHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JIOKEHHE OEI0ro CBeTa
B CHEKTP M CJIOXKEHUE CIEKTPaJIbHBIX IIBETOB, IUCIEPCHsl CBETa, E€CTECTBEHHAs
PagOaKTUBHOCTh, BOBHUKHOBEHHUE JIMHEHYATOTO CIIEKTPa U3IYYSHHS ) TI0 OMMCAHUIO UX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPHUPYIONIUX JaHHOE (PU3NUIECKOE
SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE N3YYEHHBIX (PU3MUECKHUX SIBJICHUNA B OKPYKAIOMIEM MUPE
(B TOM uucie puzndyeckue sIBJICHUS B MIPUPOJIC: MPUIUBBI U OTJIUBBI, IBUKCHUE TIJIAHET
ConHEeYHON CHCTEMBI, pEaKTUBHOE JBUYKEHUE JKUBBIX OPTaHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMH, 3EMIICTPSICEHHE, CEMCMHYECKUE BOJHBI, I[yHAMH, 03XO, IIBETa Te,
ONTUYECKHE  SIBJICHUS B  MPUPOJE, OHOJOTHYECKOE  JCHCTBHE  BUIUMOTO,
yIbTPaduOIECTOBOTO M PEHTTEHOBCKOTO H3JyYEHUM, €CTECTBEHHBIM paguOaKTUBHBIN
(G oH, KOCMHYECKHUE JTyUH, PATHOAKTHBHOE U3ITyYCHHE MPUPOTHBIX MUHEPAIIOB, ICHCTBUE
pPaMOAaKTUBHBIX W3JIYYCHHM HAa OpraHu3M 4YeloBeKa), MpPH OTOM TEPEBOJUTH
MPAKTUYECKYIO 3a7ady B y4eOHYIO, BBIICIATH CYIICCTBEHHBIC CBOMCTBA (TIPU3HAKH)
bu3YEeCKUX SBJICHHUI;

OMKCHIBATh HW3YYCHHBIC CBOWCTBA Tel H (U3UYECKUE SIBICHHS, WCIOJIB3YSI
bu3nYecKue BEIMYMHBI (CpeAHSIs M MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM
JIBIDKEHUHU, YCKOpPEHUE, MepeMelieHue, MyTh, YIrJIoBas CKOPOCTb, CHJIAa TPEHHsI, CHia
YIPYTOCTH, CUJia TSHKECTH, YCKOPEHHE CBOOOIHOTO MajeHMsI, BEC Teja, UMITYJIbC Tena,
UMITYJIBC CHJIBI, MEXaHWUYECKas padoTa WU MOIIHOCTh, MOTCHIMANbHAS DHEPTUS Tela,
MOJHSITOTO HaJ TIOBEPXHOCTHIO 3€MJIM, TMOTCHIMAJIbHAS JHEPTHUSl CXKATOM MPYKUHBI,
KHHETHYCCKas SHEPTHS, MOJTHAs MEXaHW4YeCKast SHEPT s, TIEPUOJT U YacTOTa KOJIcOaHHiH,
JUIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA, CKOPOCTh CBETa, IOKa3aTelb
MIPEIIOMJICHUST CPENIbl), MPU ONMMCAaHWUH TPABUIBHO TPAKTOBATh (DU3WYCCKUNA CMBICIT
UCITIOJIb3YEMbIX BEJIMYWH, 0003HAUCHUS] M €AUHUIBI (PU3MUECKUX BEJIMYMH, HAXOJUTh
(bopMyIIbl, CBS3BIBAIONINE JAHHYIO (U3UYECKYI0 BEIMYHMHY C JIPYTUMU BEJIMYMHAMM,
CTPOUTH TpaPUKN N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
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XapaKTEepU30BaTh CBOMCTBA Tel, (U3MYECKHUE SBJICHHUS WU TPOIECCHI, HCTOIB3YS
3aKOH COXPAaHECHUS SHEPTUH, 3aKOH BCEMHPHOTO TATOTCHUS, TMPUHIIUI CYNEPIIO3HUIIHH
CWJI, TIPUHIIUI OTHOCUTENbHOCTH [ ammies, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPAKCHUS U TIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHECHUS 3apsI0BOTO
U MacCOBOTO WYHCENT TMpPH SIEPHBIX pEaKIusAxX, I[P O5TOM JlaBaTh CIIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA M 3aIIMCHIBATh €r0 MATEMAaTUYECKOE BRIPAKEHUE;

OOBSACHATH (PU3WYECKHE TPOIIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyalluii  TPaKTHKO-OPMEHTHUPOBAHHOTO  XapakTepa:  BBIABIATH  HMPUYUHHO-
CIICJICTBEHHBIE CBSI3H, CTPOUTH 00BCHEHUE U3 2—3 JIOTHUECKUX IIIaroB ¢ ONOPOii Ha 2—3
W3YYCHHBIX  CBOMCTBA  (DM3WYECKUX  SBICHUH, (U3HUECKHMX  3aKOHOB  WIIH
3aKOHOMEPHOCTEH;

pemath pacuéTHble 3amadu (OMHUpAIOIIMEcs Ha CHCTeMy W3 2—3 ypaBHCHHM),
WCITIOJIB3YysI 3aKOHBI M (DOPMYJIBI, CBS3BIBAIOIMNC (PU3WYECKUE BEIMYWHBI: HAa OCHOBE
aHaJIM3a yCIIOBUA 3aJ[a4M 3aIlMChIBATh KPATKOE YCJIOBHE, BBISBISITH HEAOCTAIOIINE UITU
U30bITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI M (DOPMYJIbI, HEOOXOAUMBIC JIs PEIICHUS,
MIPOBOJIUTH PACUETHI U OTICHUBAThH PEATMCTUIHOCTD MOTYICHHOTO 3HAYCHUS (PU3HMICCKON
BEJTUYNHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPU MOMOLIM (HU3UIECKUX
METO/IOB,  HWCIIONB3yS  OMHCAaHWE  HCCICIOBAHUS,  BBIACIATH  IIPOBEPSIEMOE
MIPEANOJIOKECHNEe, OICHUBATh MPABWIBLHOCTh MOPSAKA IPOBEACHHS WCCIICIOBAHNSA,
JieaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOACHUHN U OIBITOB;

IIPOBOJUTH OMNBITHl MO HAOMIOJEHUI0 (U3UYECKUX SIBICHUNW WM (PU3HUYECKHUX
CBOMCTB Ten (M3ydyeHHE BTOpOTO 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUsS SHEPTUH,
3aBUCUMOCTbH TIepHOa KOJIeOaH TPYKWUHHOTO MAasTHUKA OT MaCChI TPy3a U )KECTKOCTH
NPYXKWHBI M HE3aBUCHUMOCTH OT AaMIUIMTYABl MAaJbIX KOJCOAHWH, MPSAMOIHMHEHHOE
pacnpocTpaHEHHE CBETa, Pa3loKEHHWE OENIoro CBEeTa B CIEKTP, M3yUYE€HHUE CBOWCTB
M300pakeHUs B TJIOCKOM 3€pKajie U CBOMCTB M300pa)K€HUs MpeaMeTa B coOuparoien
JMH3€E, HaOJII0JICHUE CIUIONIHBIX W IMHEWUYATHIX CIIEKTPOB M3JTyUYCHHUS ): CAMOCTOSATEIHHO
coOupaTh YCTAaHOBKY M3 M30BITOYHOTO HaOOpa 000pyAOBaHMS, OMMCHIBATH XOJ] ONBITA U
€T0 pe3yJIbTaThl, POPMYIUPOBATH BEIBOIBL;

IIPOBOJUTH TIPU HEOOXOAMMOCTH CEPHUIO MPSMBIX U3MEPEHHM, ONpenesisisi CpeaHee
3HAUCHUE U3MEpAEeMON BeTUYHHBI ((POKYCHOE pACCTOSHHE COOMPAIOIICH JIMH3BI),
000CHOBBIBaTh BBIOOP CIIOCOOa U3MEPEHUS (M3MEPUTEIHLHOTO TPUOOpA);

MIPOBOJIUTH UCCIICIOBAHNE 3aBUCUMOCTEHN (DPM3MUECKUX BETUYNH C UCIIOIH30BAHUEM
MPSMBIX U3MEPEHHM (3aBUCUMOCTD ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JBUKEHUU
0e3 HavYaJIbHOM CKOPOCTH, TIEpHOIa KOJIeOAaHWH MAaTEeMaTHYECKOTO MasTHHUKA OT JUTHHBI
HUTH, 3aBUCHUMOCTH yIJla OTPaXEHUs CBETa OT yIJa MajeHUs W YIJia MPEeIOMIICHUS
OT yIJIa aJicHus): TUIAaHUPOBATh MCCIIEIOBAHNE, CAMOCTOSITEILHO COOMPaTh YCTAHOBKY,
(bUKCUpPOBATh PE3yJIbTaThl MOJYYEHHOH 3aBUCUMOCTH (M3MYECKUX BEIMYUH B BHUIE
Tabnuil u rpaduKoB, e7IaTh BHIBOJIBI MO PE3YJIbTaTaM MCCIICOBAHUS;
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MPOBOANTH KOCBEHHBbIE M3MEPEHUsS (U3MUYECKUX BEIUYUH (CPEAHSsI CKOPOCTh U
YCKOpEHHE Tela MPU PaBHOYCKOPEHHOM JBUYKEHUHU, YCKOPEHUE CBOOOJIHOTO MaJICHUS,
HKECTKOCTh TPY>KUHBI, KOXDOUIIMEHT TPEHUs CKOJIbKEHUs, MeXaHWdeckas pabora u
MOIIIHOCTb, YaCTOTA U MEPUO]I KOJIeOaHNI MaTeMaTHUYECKOTO U MPY>KUHHOTO MasTHUKOB,
ONTUYECKas CUjla cOOUparoleH JIMH3bI, pAJUOAKTUBHBIN (DOH): TIIaHUPOBATH U3MEPEHUS,
coOupaTh SKCHEPUMEHTAIIBHYIO YCTaHOBKY M BBIIIOJHATh HW3MEPEHHUS, CIEIys
NPEMIOKEHHOW HWHCTPYKLMHU, BBIYHUCIATH 3HAYEHHE BEJIMYMHBI M AHAIM3HPOBATH
MOJTYYEHHBIE PE3YJIBTATHI C YUETOM 3aJJaHHOM MTOTPEIIHOCTH U3MEPEHHUI;

coONo/IaTh MpaBWJIa TEXHUKU OE30MacCHOCTH IMpU padore ¢ JabopaTOpHBIM
000pyIOBaHUEM;

pazauyaTh OCHOBHBIE IPU3HAKH M3YUYEHHBIX (PU3HMUECKUX MOJENEH: MaTepruaibHas
TOYKa, AO0COJIOTHO TBEPJOE TEJIO, TOUYCYHBIM HCTOYHUK CBETa, Jy4, TOHKAas JIMH3A,
IUTAaHETapHAsl MOJENb aTOMA, HYKJIOHHAs! MOJIENIb aTOMHOTO $1pa;

XapaKTepU30BaTh NPUHIUIBI ACHCTBUS HU3YYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOPOH Ha UX ONMMCAHUA (B TOM YHCIIE: CIIUIOMETP, JaTUUKU MOJIOKEHUS,
PAcCTOSIHUS U YCKOPEHUSI, PAKeTa, 3X0JIOT, OUKH, IEPUCKOM, (POTOAIIAPAT, ONTHIECKUE
CBETOBOJIbl, CIIEKTPOCKOII, JIO3UMETpP, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBax (PU3NYECKUX SIBJIEHUN U HEOOXOIUMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTHUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTUYECKUX MPOLECCOB MPU PELICHUU
y4€OHO-IPAKTUYECKUX 3a/1ady, ONTHYECKUE CXEMbI ISl MOCTPOEHUs H300paxeHui
B IJIOCKOM 3€pKajie ¥ cCOOMparouei JIuH3e;

OPUBOJAUTH MpUMEPHl (HAXOAUTh WHGOPMALMIO O MNpHUMEpax) MNPaKTUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUW B TOBCEIHEBHOW >KU3HU HJisi OOecnedeHus
O0e3omacHOCTH Tpu OOpalieHuu C NOpudopaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXPaHEHMsI 310POBbsI U COOJIIOJIEHUSI HOPM IKOJIOTHYECKOT0 MOBEICHUS B OKPYKaIoLIeh
cpene;

OCYIIECTBIIATh MOUCK HH(popManuu Qundeckoro cojepxkanuss B HMHTepHere,
CaMOCTOATENBHO (OPMYIUPYSd MOHUCKOBBIM 3alpoc, HAXOAUTb MYTH OIPEICICHUS
JIOCTOBEPHOCTH TOJY4YEHHOM HWH(POpMalMd Ha OCHOBE MMEIOIIUXCS 3HAHUU W
JOTIOJTHUTENBHBIX UICTOYHUKOB;

WCIIOJIb30BaTh TPHU BBIMOJHEHUM YYE€OHBIX 3alaHUil  HAyYHO-TOMYJISIPHYIO
auTepaTypy (U3MUECKOTO COAEpX aHHs, CIPAaBOYHBIE MaTepUalbl, PECypChbl CETU
WuTepHer, BiageTh NpuéMaMu KOHCIIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHUS
nH(popMaIu U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/laBaTb COOCTBEHHbIE IHCHMEHHbIE U YCTHBIE COOOIICHHMS Ha OCHOBE
uH(pOpMaAIMU M3 HECKOJbKHUX HMCTOYHUKOB (DU3UUECKOTO COAEpKaHUS, MYOIMYHO
IIPEICTABIATh PE3YyJIbTaThl IPOEKTHON WK UCCIIE0BATENBCKON AEATENBHOCTH, IIPU 3TOM
rPAMOTHO MCIOJIb30BAaTh MW3YyYEHHBIM IMOHATUWHBIA amIapar M3y4aeMoro paszesa
GU3MKK W CONPOBOXKAATH BBICTYIUIEHHWE TMpe3eHTalMell ¢ Y4€ToM OCOOEHHOCTEMN
ayJIUTOPUH CBEPCTHHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC
Ne HaumenoBanue KommuectBo | [Iporpammuoe conepkanrie | OCHOBHBIE BUJIBI IEATETLHOCTH 00yUYalOIMUXCs
/T pa3/iesioB U TEM 4acoB

y4eOHOro npeaMera

Pasznea 1. ®usuka u ee poJib

B MO3HAHHUM OKPYKaIIEero Mmupa

1.1 | ®usuka — Hayka 2 ®u3nka — HayKa o Ipupoje. | BrisiBieHue paznnunii Mexny pU3nyeckuMu u
O MPUPOJIC SBneHUst TPUPOIBI. XUMHUYECKUMH TIPEBPaALICHUSIMHU.
dusnyeckue sIBIEHHUS: Pacno3naBanue u kinaccudukarus GU3NISCKUX
MCXaHUYECCKHUE, TCIJIOBBIC, | SIBJIEHUHM: MEXaHHUYECKUX, TEIJIOBBIX,
ANEKTPUIECKHE, AIEKTPUIECKUX, MATHUTHBIX U CBETOBBIX.
MarHHWTHBIC, CBETOBBIE, Habmronenue u onrcanue GU3NIECKUX SABJICHUM
3BYKOBBIC
1.2 | ®usnueckue 2 dusnueckre BEINUNHEL. OnpeneneHue 1EeHbI JICHUS Kb
BEJTUYHMHBI N3mepenne puznueckux HU3MEPUTEIHLHOTO TIPHoOOpAa.

BeJIMYUH. PU3nUYecKue
npubopsl. [lorpemnocts
U3MEPEHUMN
MexnaynapoaHasi cucrema
€IMHUII

N3mepenne TMHENHBIX pa3MepPOB TEN U

IPOMEKYTKOB BPEMEHH C YYETOM NOTPELIHOCTEN.

N3mepenne 06bEMa KUIKOCTH U TBEPOTO TENA.
N3mepenne temneparypsl Ipy NOMOIIU
YKUJIKOCTHOTO TEPMOMETPA U JaTUMKA
TEMIIEPaTypHI.

BrinonHeHne TBOPYECKUX 3aJaHUM 10 TIOUCKY
CIIOCO0OB U3MEPEHUST HEKOTOPBIX (PU3UIECKUX
XapaKTEPUCTHUK, HAIPUMEP, PA3MEPOB MAJIBIX
00BEKTOB (BOJIOC, MPOBOJIOKA), yIaTEHHBIX
00BEKTOB, OOJIBIITUX PACCTOSTHUH, MaJIBIX
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IPOMEKYTKOB BpeMeHu. O0CyxaeHUEe
npeJiaraeéMbIX CrocoboB

1.3. | EctectBenHo- 2 Kak ¢u3uka u npyrue BriaBmkeHnue runoTes, 00bSICHAIOMUX IPOCThIE
HAy4YHbBI METO]T €CTECTBEHHBIE HAYKH SBJICHUSI, HAIPUMED:
IIO3HAHUS U3Yy4aroT IPUPOLY. — [I0YEMY OCTaHABIUBAETCS JBIKYILIEECS
EcrecTBeHHO-Hay4HBIH 110 TOPU30HTAJIBHON TOBEPXHOCTH TEJIO;
METOJI TO3HAHUS: — IIOYEMY B JKapKYIO ITIOTOy B CBETIION OJEKAC
HaOJIIOJICHHE, ITOCTAHOBKA MPOXJIAJAHEHN, YeM B TEMHOU. [Ipennoxenne
Hay4HOI'0 BOIIPOCa, CIIOCOOOB MPOBEPKHU THIIOTES.
BBIJIBUKEHUE TUTIOTE3, [IpoBeaenue nccieqoBaHus MO MPOBEPKE KAKOM-
HKCIIEPUMEHT IO IIPOBEPKE | TMOO TUIOTE3bI.
TUNO0TE3, 00OBSICHEHUE [TocTpoenue npocTedmmx Moaeen (pu3nIecKux
HaA0JII0/1aeMOTr0 SIBJICHUS. SBJICHUM (B BHJI€ PUCYHKOB WUJIU CXEM ), HAITPUMED
Onucanue GuU3NUECKUX naJieHUe MpeaMeTa; NpIMOIUHENHOE
SBJICHUM C TOMOILBIO pacnpocTpaHEeHUE CBeTa
Moelen
Hroro mo pazaemy 6
Pa3znen 2. [lepBoHayaibHbIe CBeJIeHUsI O CTPOEHUH BelllecTBA
2.1 | CtpoeHue BemiecTBa 1 CrpoeHue BemiecTna: HaGnronenue v uHTEpIpeTalysl OMbITOB,

aTOMBI U MOJIEKYJIbI, KX
pazmepsl. OnbITHI,
JTOKa3bIBAIOIIHE
JTUCKPETHOE CTPOCHHE
BEIIECTBA

CBUETENBCTBYIOIINX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHHH BEILIECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIC.

OreHka pa3MepoB aTOMOB U MOJIEKYT

C UCTIOJIB30BaHUEM (poTorpaduii, MOITy4eHHBIX
Ha aTOMHOM CUJIOBOM MUKpockore (ACM) —
naboparopHas padbota 1o Teme: «OreHka
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TuaMeTpa aToMa METOJIOM PSIJIOB
(c ucroap3oBanueM (ororpaduii).
Omnpenenenre pa3MepoB MaJIbIX TE

2.2 | JIpmkeHue u
B3aMMOJICHCTBHE
YaCTHII BEIISCTBA

JIBM>KeHHE YaCTHII
BeniecTBa. CBsI3b CKOPOCTH
JBYKCHUS YACTHIL

C TEeMIEPaTypoil.
BpoyHOBCKO€ JBHXEHUE,
mudysus.
B3aumoneiicTBue yacTHIl
BEILIECTBA: IPUTSKEHUE U
OTTAJIKUBAHUE

Ha6nronenue u 00bsacHEHHE OPOYHOBCKOTO
JBIDKCHUS U sIBJIICHUS TUDPy3un.

[TpoBenenue u 00BICHEHUE OMTBITOB

110 HaOJIFOJEHUIO TETIJIOBOIO PACIIUPEHNUS T'a30B.
[IpoBenenue u 00bICHEHUE ONBITOB 110
0OHapyKEHUIO CUJI MOJIEKYJISIPHOTO MPUTSKEHUS
¥ OTTAJKUBAHUS

2.3 | ArperaTHbie
COCTOSIHMSI BEILIECTBA

ArperatHbie COCTOSIHUSA
BEILIECTBA: CTPOCHUE Ia30B,
KUJIKOCTEU U TBEPABIX
(KpUCTaIIMYECKHX ) TE.
B3anmocss3e Mexay
CBOMCTBAaMU BEIIECTB

B Pa3HbIX arperaTHbIX
COCTOSTHUSX U UX
ATOMHO-MOJICKYJISIPHBIM
ctpoerHrueM. OCOOCHHOCTH
arperaTHbiX COCTOSAHUN
BOJIbI

Onucanue (C UCTIOIB30BAHUEM MPOCTHIX
MOjIeJIel) OCHOBHBIX Pa3IN4Mii B CTPOCHHUH T'a30B,
KUJKOCTEH U TBEPABIX TEJL.

OO0BscHEHNE MAJION CKUMAEMOCTH KUIKOCTEN U
TBEPIBIX TeJ, OOIBIION CKUMAEMOCTH Ia30B.
OObsicHenue coxpaHeHus: GOpMbl TBEPABIX TE U
TEKY4€CTH JKUJIKOCTH.

[IpoBeneHue ONbITOB, JOKA3BIBAIOIINUX, YTO

B TBEPJIOM COCTOSITHUHW BOJIbI YACTUIIBI HAXOASATCS
B CPEAHEM Jaiblle IPYT OT Apyra (IJIOTHOCTh
MEHBIIIE), YEM B JKUJIKOM.

Y cTaHOBIIEHUE B3aUMOCBSI3U MEXKITY
0COOEHHOCTSIMU arperaTHbIX COCTOSTHUHN BOJIBI U
CYIIIECTBOBAHUEM BOJAHBIX OPTaHU3MOB

(MC — 6uonorusi, reorpadus)

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

3.1 | MexaHuveckoe 3 Mexanuueckoe BmxkeHue. | MccienoBanue paBHOMEPHOTO JIBHXKEHMUS,
JIBH>KCHUE PaBHOMeEpHOE 1 ONpeIEICHUE €ro NPU3HAKOB.
HepaBHOMepHOE fABmkenue. | HabmoaeHne HepaBHOMEPHOTO IBUKEHUS U
Ckopoctb. Cpenss ONIPENIEIICHUE €T0 OTINYUN OT PABHOMEPHOTO
CKOPOCTb IIpU JBH>KCHUSL.
HEPAaBHOMEPHOM OnpeneneHne CKOPOCTH PABHOMEPHOTO
ABWKEHHU. Pacuér nytr 1 | OBMOKEHHMS (IIApUKA B KUJIKOCTH, MOJEIH
BPEMEHU JIBUKECHUS ANEKTPUYECKOTO AaBTOMOOMIIS U T.11.).
Onpenenenue cpeIHEN CKOPOCTH CKOJIbKECHUS
OpycCKa WM IIapyKa M0 HAKJIIOHHOM IMIOCKOCTH
Pewrenne 3a1a4 Ha onpeeneHUeE Iy TH, CKOPOCTH
U BPEMEHU PABHOMEPHOTO JBUKEHUS.
AHanu3 rpaduKoB 3aBUCUMOCTHU ITyTH U CKOPOCTH
OT BPEMEHHU
3.2 | NUnepuwmsi, macca, 4 Asnenue unepuuu. 3akoH | OOBICHEHUE U TPOTHO3UPOBAHUE SBJICHUIA,

IINTIOTHOCTBH

nHepuuu. Banmopencteue
TeJl KaK IpU4YrHa
U3MEHEHUS CKOPOCTHU
JIBIDKEHUS Tea. Macca Kak
Mepa UHEPTHOCTH TeJIa.
IImoTHOCTH BelecTna.
CBS3b INIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B €UHULIE 00BEMA
BEIIlECTBA

00YCIIOBIICHHBIX HHEPIIUEH, HAIIPUMED, YTO
IPOUCXOJIUT IIPH TOPMOKCHHH MU PE3KOM
MaHEBPE aBTOMOOWIIS, TOYEMY HEBO3MOXKHO
MTI'HOBCHHO IIPEKPATUTh JIBH)KCHHE Ha BEJIOCHIIC]IC
W caMOKaTe U T. II.

[TpoBeacHUE M aHAIIN3 OIBITOB,
JEMOHCTPHPYIOIINX U3MEHEHUE CKOPOCTH
JIBHOKCHHMS TeJIa B pe3yJIbTaTe JCHCTBHUS HAa HETO
APYTUX TEIl.

Perienuie 3a1au Ha ornpeieJIicHIHEe MacChl TEJa, €ro
00BbE€Ma U INIOTHOCTH.
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[IpoBeneHue u aHamU3 ONBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTh U3MEHEHUS
CKOPOCTH T€JIa OT €ro MaccChl IpH
B3anMoIeicTBUM Tell. VI3MepeHue Macchl Telna
Pa3IMYHBIMU CTIOCOOAMH.

Ornpenenenne JIOTHOCTH TEJIa B PE3YJIbTATe
U3MEpPEHHUs €ro MacChl U 00bEMa

3.3

Cuma. Buaper cun

14

Cuia Kkak xapakTepHUCTHKA
B3aMMOJICHCTBHS TEIL.
Cuna ynpyroctu u 3aKOH
I'yka. U3mepeHne cuel

C TIOMOIIBIO TMHAMOMETDA.
SIBNIeHNE TATOTEHUS U CHUJIA
TskecTH. Cuia TSKECTH
Ha JIPYTUX TUIAHETax.

Bec Tena. HesecomocTs.
CrnoxxeHue cui,
HaITPaBJICHHBIX 110 OJHOU
IIPSIMOM.
PaBHOA€enCTBYIOIIAs CUIL.
Cuna tpenus. Tpenue
CKOJIb)KEHUS U TPEHHE
1okosi. TpeHue B mpupoje
U TEXHUKE

N3ydenune B3auMOAEHCTBUS KaK TPUUUHBI
W3MEHEHHUSI CKOPOCTH TeJla WM €ro AedhopMallui.
Onurcanue peanbHBIX CUTYallU B3aUMOICUCTBUS
TE€J C TOMOIIBIO MOJIEJIEH, B KOTOPBIX BBOJUTCS
MOHSATHE U U300PAKEHHUE CHUITHI.

Nzyuenue cunwl ynpyroctu. UccnenoBanue
3aBUCHUMOCTH CHJIbI YIIPYTOCTH OT yJIJTMHEHUS
PE3UHOBOTO IITHYpA WU NMPYKUHBI

(c mocTpoenueM rpaduka).

AHanu3 MpaKTUYECKUX CUTYaIlUi, B KOTOPBIX
MPOSIBIISIETCS ICMCTBUE CUIIBI YIPYTOCTH
(YnpyrocTth mMsiua, KpOCCOBOK, BETOK JIepeBa

u J1p.).

AHaJIN3 CUTYaIui, CBA3aHHBIX C SIBICHHUEM
TATOTEHUSI.

OO0BsicHeHUE OPOUTATBLHOTO ABMKCHUS TUIAHET

C UCIIOJIb30BAaHUEM SIBJIICHUS TATOTEHUS U 3aKOHA
WHEPIIUH.

HSMepeHI/Ie B€Ca TCJia C IOMOIIBIO JIMHAMOMETPA.

O60cHOBaHME ITOTO CIIOCO0A U3MEPEHHSI.
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AHanu3z n MOJICINPOBAHUC ABJICHUA HCBCCOMOCTHU.

DKCIEepUMEHTAIBHOE MTOJIYYEHUE MPaBUIIA
CJIOKEHUS CUJI, HAIIPaBJICHHBIX BJOJb OJHOU
npsiMoil. OrnpeienieHne BEITMYUHBI
PABHOJICMCTBYIOIICH CHIL.

N3yuenune cunbl TPEHUS CKOJIBKEHUS U CUIIBI
TPEHUs I1OKOS.

Hccnenoanue 3aBUCUMOCTH CUIIBI TPEHUSA

OT CWJIBI JABJICHUS U CBOMCTB TPYIIIUXCS
ITOBEPXHOCTEM.

AHaJIN3 TPAKTUYECKUX CUTyallul, B KOTOPBIX
IIPOSIBIISICTCS IEUCTBUE CUIIBI TPEHUS,
UCIOJIB3YIOTCSI CIOCOOBI €€ YMEHBILIECHUS WU
yBEJIMYEHHUS (KaTaHUE Ha JIbDKaX, KOHbKax,
TOPMOKEHNE aBTOMOOWJIS, UCTIOIb30BaHHUE
NOAIIMITHUKOB, IVIABAHWE BOAHBIX KUBOTHBIX
u 11p.). Perienue 3agau ¢ uCHOIb30BaHUEM
dopMy1 175 pacyéTa CUIIbl TSHKECTH, CUIIBI
YIPYTOCTH, CUJIbI TPEHUS

Hroro no pazuneny
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Pa3znen 4. JlaBiienne TBEPABIX TeJl, "KUAKOCTEH U ra3oB

4.1

Hasnenue. Ilepenaua
JaBJICHUST TBEPABIMU
TEJIAMH, JKUIKOCTAMHU
Y ra3amu

3

JlaBnenne. CriocoObl
YMCHBIIICHUS ¥ YBEITUICHHS
naBiieHUs. /[aBieHue rasa.
3aBHCHUMOCTD JABJICHUSA
rasa ot oonéma,
TEMIEPATYpPHI.

Ananu3 u 00bsICHEHHE OTBITOB U MPAKTHUECKUX
CUTYalluH, B KOTOPBIX MPOSBIISETCS CUIIA
JaBJICHMUS.

O6ocHOBaHKE CITIOCOOOB YMEHBIIECHUS U
YBEJIMYCHUS 1aBJICHUSI.

M3yuenue 3aBUCUMOCTH JJaBJICHUS rasa
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[lepenaua naBineHus
TBEPIABIMU TEJIAMHU,
JKUIKOCTSIMHU U Ta3aMH.
3akon ITackans

0T 00BbEMa U TeMIepaTyphl.

N3yuenue ocobeHHOCTEH Mepeauu TaBIeHUs
TBEPIBIMU TEIIAMH, YKUIKOCTSIMHU U Ta3aMH.
ObocHoBaHME Pe3yIbTATOB OMBITOB
0COOEHHOCTSIMH CTPOCHHS BEIIECTBA B TBEPIOM,
KHUJIKOM 1 ra3000pa3HOM COCTOSIHUSX.
DKCIIepUMEHTATLHOE I0KA3aTEeNILCTBO 3aKOHA
[Tackans.

Pemienne 3aau Ha pacuéT naBiIeHUs TBEPAOTO
Tena

4.2 | JlaBieHHE )KUIKOCTH 3aBUCUMOCTD JaBIICHUS HccnenoBanue 3aBUCHUMOCTH JIaBJICHUS KUJIKOCTHU
KUJIKOCTH OT TJTyOUHBI. OT ITyOUHBI TOTPYKEHUS U TNIOTHOCTH KUIKOCTH.
ITneBMarTnueckre Mamunel. | HaOGmoneHune u o0bsICHEHUE THAPOCTATUYECKOTO
I'uppocTratuaeckuit napajokca Ha ocHOBe 3akoHa Ilackais.
napajokc. Cooomaromuecs | M3yueHne cooOImarommxcs cocy10B.
cocynsl. ['mapasimnyeckue | Pemenue 3amad Ha pacuéT qaBleHUs )KUIKOCTH.
MEXaHHU3MBI OOBsiCHEHUE TIPUHITUTIA ICHCTBUS
THUAPABINYCCKOTO Mpecca, MHEBMATHYECKUX
MaIIIVH.
AHanu3 1 00BsICHEHNE TIPAKTUICCKUX CUTYAIUH,
JIEMOHCTPUPYIOIINX TTPOSIBICHUE JTABJICHUS
XKUIKOCTH | 3aKoHa [lackans, Harmpumep
IIPOIIECCOB B OPTaHU3ME TPH TITyOOKOBOTHOM
HBIPSTHUAN
4.3 | AtmocdepHoe AtMocdepa 3emiu u DKcrnepuMeHTalIbHOE OOHApYKEHHE
JIaBJICHUE aTMoc(depHoe JaBJICeHHE. aTMOC(EpPHOTO JaBJICHUS.

[IprunHEI cylecTBOBaHUsA

Amnann3 1 00bSICHEHUE ONBITOB U IMPAaKTHYCCKUX
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BO3IYIITHON 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 ICHCTBUEM
aTMoc(epHOro J1aBICHUS.

OOBsCHEHNE CYIIECTBOBAHUS AaTMOC(EPDI
Ha 3eMJIe U HEKOTOPBIX IJIaHETaxX WK €€
OTCYTCTBHUS Ha APYTUX MaaHeTax u Jlyne.
OO0bsacHeHrEe U3MEHEHHSI TUIOTHOCTH aTMOC(hEphl
C BBICOTOM U 3aBUCUMOCTH aTMOC(EPHOTO
JABJICHUS OT BBICOTHI.

Pemenue 3anau Ha pacu€t aTMochepHOTro
JTABJICHUSL.

N3yuenue ycrpoiicTBa 6apomeTpa-aHepouia

4.4

JleicTBHE KUJIKOCTH U
rasza Ha IOrpy>Ke€HHOE
B HUX TEJIO

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

DKcnepuMeHTaIbHOE 0OHAPYKEHHE JIEHCTBUS
KUJKOCTH U ra3a Ha MOrpyKEHHOE B HUX TEJIO.
Onpenenenre BITATKUBAOIIECH CUIIBI,
JICUCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE

B AKHUJKOCTb.

[IpoBenenue n 00CykJI€HUE ONBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTh
BBITAJIKABAIOIIEH CUJIbI, ICMCTBYIOLIEH HA TEJIO
B )KHJIKOCTH, OT 00BEMa OTPYKEHHOMN

B )KUJIKOCTh YaCTH TeJa U OT TNIOTHOCTH
KUJIKOCTH.

IIposepxa nezasucumocmu blmankugaouel
Cuvl, 0elcmayouell Ha mejo 8 HCUOKOCmu,
om maccol meud.

HccnenoBanue 3aBUCUMOCTH Beca TeJla B BOJIE

OT 00BEMA MOTPYKEHHON B KHUJIKOCTh YaCTH TEJIa.
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Pemenne 3a1a4 Ha IpUMEHEHNE 3aKOHA
ApxuMena 1 yCJIOBUS IJIaBaHUS TEN.
Koncrtpynposanue apeomerpa ninm
KOHCTPYHUPOBAHUE JIOAKU U ONIPEACIICHUE €€
Ipy30II0ABEMHOCTH

Htoro no pazaeny
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Pa3nen 5. PaGora u MOIHOCTH. JHeprus

5.1

Pabora 1 MouHOCTH

3

Mexannueckas padoTa.
MourHocTh

DKCIEPUMEHTAIBHOE ONPEAETIEHUE
MEXaHUYECKOM pabOThl CUIIBI TSHKECTU

IIPY MAJICHAN TeJa U CUIIbI TPEHUS

IpY PAaBHOMEPHOM IEPEMEIICHUH Tea

110 TOPU30HTAJIBHON MOBEPXHOCTH.

Pacuér MomHoCTH, pa3BUBaEMON IIPU MOABEME
110 JIECTHUIIE.

Pewrenne 3a1a4 Ha pacy€T MexaHU4YECKOM pabOThI
Y MOILIHOCTH

5.2

[IpocThie MEXaHU3MBI

[IpocTbie MEXaHU3MBI:
phIuar, 6JI0K, HaKJIOHHAs
MJI0CKOCTh. [IpaBuio
paBHOBECHS phlyara.
[Ipumenenue npasuia
paBHOBECHS phlyara

K 0JI0Ky. «3010TO€
npaBuiio» Mexanuku. KITJ]
MPOCTBIX MEXAHU3MOB.
[IpocTbie MEXaHU3MBI

B OBITY U TEXHUKE

OrnpeneneHre BHIUTPHIIIA B CUIIE POCTHIX
MEXaHHU3MOB Ha IPUMEPE pbluara, NOJIBUKHOTO U
HETIOABMKHOTO OJIOKOB, HAKJIIOHHOM IIOCKOCTH.
UccnenoBanue yciioBusi paBHOBECHS pblUuara.
OO6Hapy)eHHe CBOMCTB MPOCTHIX MEXAHU3MOB

B Pa3JIMYHBIX MHCTPYMEHTAX M MPUCITIOCOOTICHUSX,
UCIIOJIb3YEeMBIX B OBITY M TEXHHKE, a TAKKE

B ’KUBBIX OpraHU3Max.

DKCIEepUMEHTAIBHOE JI0KA3aTeIbCTBO PABEHCTBA
paboT npH MPUMEHEHUHU TPOCTHIX MEXaHU3MOB.
Onpenenenue KIIJI HakTOHHOM MIIOCKOCTH.
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Pemenune 3a1a4 Ha npuMEHEHUE TTpaBUiIa
paBHOBecus pbryara u Ha pacuét KII1/]

5.3 | MexaHn4eckas 4 Mexanuyeckas SHEpTHusl. DKCHepUMEHTAIBHOE ONPe/IeTICHUE N3MEHEHHUSI
SHEPTUs Kunetuueckas u KMHETUYECKOU U MOTEHIIMATbHON SHEPTUH TeJla
MOTEHINAIbHASI SHEPTUS. IIPU €T0 CKaThIBAHUHM 110 HAKIIOHHOM TUIOCKOCTH.
[TpeBpamenue ogaoro Buma | DopmynupoBaHue Ha OCHOBE UCCIEIOBAHUS
MEXaHUYECKOI IHEPTUH 3aKOHA COXPAHEHUSI MEXaHUYECKOUN SHEPTUH.
B IPYroM. 3aKOH OO6cyxaeHue rpaHul NPUMEHUMOCTH 3aKOHA
COXpaHEHUS YHEPTUU COXpPaHEHUS SHEPIUHU.
B MEXaHHKE Pemenue 3a1a4 ¢ UCOIb30BAaHUEM 3aKOHA
COXpPaHEHUS YIHEPTUH
Hroro o pazgeny 12
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
8 KUIACC
Ne HaumenoBanue Komuuectso | Ilporpammuoe conepxxanne | OCHOBHBIE BUIBI IESITEIBHOCTH O0Yy4ArOIIUXCS
/11 pa3/iesioB U TeM JacoB
y4eOHOTro IpeMeTa
Pa3znen 1. TenuioBble siBJIeHUS
1.1 | CrpoeHue u cBOCTBa 7 OCHOBHBIE TTOJIOKEHUS Habmronenue u uHTEpIIpeTaIvs OmnbITOB,

BCIICCTBA

MOJIEKYJIAPHO-KUHETUYECKOU
TEOPUU CTPOCHUS BEILIECTBA.
Macca u pa3Mepsl aTOMOB U
MOJIEKYJ1. ONBITHI,
[IOATBEPXKAAOIINE
OCHOBHBIE [0JIOKEHUS

CBHJICTEJILCTBYIOIINUX 00 aTOMHO-MOJICKYJISIPHOM
CTPOEHUHM BEILIECTBA: OMBITHI C PACTBOPEHUEM
pPa3IMYHBIX BELIECTB B BOJIE.

Pemenue 3a1a4 1o OIeHUBAHHUIO KOJIMYECTBA
aTOMOB WJTU MOJICKYJI B €IMHHIIC 00bhEMA
BEIIICCTBA.
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MOJICKYJISIPHO-KUHETUYECKOU
TEOPUH.

Monaenu TBEpAOTO, JKUIKOTO
U Ta3000pa3HOT0 COCTOSTHUM
BEIIECTBA.
Kpucramnmnueckue u
amopdHbIe Tena.
OObsicHEHUE CBOMCTB ra3os,
KUJIKOCTEU U TBEPIBIX TEII
Ha OCHOBE IOJIOKEHUH
MOJICKYJISIPHO-KUHETUYECKOU
teopun. CMaurBaHuE U
KANWUISPHBIC SIBIICHHUSL.
TennoBoe pacmmpeHnue u
cxKatue

AHaJIN3 TEKCTa IPEBHUX aTOMUCTOB (Harpumep,
dbparmenTta noamsl JIykpeuus «O npupoe
BEILICH») C U3JI0’)KEHUEM 000CHOBaHUN aTOMHOMN
runotessl (CMbIciioBoe uteHue). Onenka
yOeIUTEeTLHOCTH STUX 00OO0CHOBAHHUM.
OObsicHeHne OpPOYHOBCKOTO JBUYKEHUS, IBIICHUS
b dy3un 1 pa3Iuuuil MeXa1y HUIMH Ha OCHOBE
MOJIOKEHHUN MOJIEKYJISIPHO-KMHETUYECKOM
TEOPUU CTPOCHHUS BEILECTBA.

OObsiCHEHUE OCHOBHBIX Pa3InyMil B CTPOCHUH
ra3oB, )KUJIKOCTEH U TBEPABIX TEI

C UCIIOJIb30BAHUEM TOJIOKEHUI MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUU CTPOCHHS BEIIECTBA.
[IpoBenieHre ONBITOB MO BHIPAIIUBAHUIO
KPUCTAJLJIOB TOBAPEHHOMN COJIM WJIU caxapa.
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[IpoBenennie u 00OBICHEHUE OMBITOB,
JEMOHCTPUPYIOUIUX KAUJUISIPHBIC SIBJICHUS U
SIBIICHC CMaYMBaHUS.

OOBsiCHEHUE PO KAITWJIISIPHBIX SBJICHUI

JUISl TOCTYTUICHUS! BOJIbI B OPTaHW3M PacTEHUH.
HaGnronenue, mpoBeneHne U 00bsICHEHNE
OIBITOB I10 HAOFOAEHHIO TEILIOBOTO
pacIIMpeHus ra3oB, )KUJAKOCTEH U TBEPIBIX TEI.
OObsicHEeHUE COXpaHEeHHs 00bEMA TBEPIBIX TEIL,
TEKY4YECTH KUAKOCTH (B TOM YHUCJIIC, PA3HULIbI

B TEKYUYECTHU JIJIsl Pa3HbIX KUJIKOCTEN),

JIaBJICHMS rasa.

[IpoBeneHne OnbITOB, JEMOHCTPUPYIOITUX
3aBHCHMOCTb JIaBJICHUS BO3/yXa OT €ro o0béMa 1
HarpeBaHUsl WIH OXJIKICHUS, U UX O0BICHCHUE
Ha OCHOBE aTOMHO-MOJICKYJISIPHOTO YUEHHUS.
AHanu3 NPaKTUYECKUX CUTYAIU, CBI3aHHBIX

CO CBOMCTBaMHU ra3oB, )KMIAKOCTEU U TBEPABIX TEI

1.2

Tennosele mpouecchl

21

Temneparypa. CBsi3b
TEeMIIepaTypbl CO CKOPOCTHIO
TEIJIOBOTO JIBHYKECHHUS
yacTul. BHyTpeHHss
sHeprus. CrnocoObl
VU3MEHEHHUsI BHYTPEHHEN
SHEPrUu: Terjionepeaaya u
coBepIeHrne padoTel. Bl
TEIUIONEpEaauH:

O06o0cHOBaHME TTPABUII U3MEPECHHSI TEMITEPaTyPhI.
CpaBHeHHE pa3IMUHBIX CIOCOOOB U3MEPECHUS U
IIKaJ TeMIIePaTypHhI.

Habmronenne u 0o0bSICHEHHE ONBITOB,
JIEMOHCTPUPYIOIINX U3MEHEHNE BHYTPCHHEH
SHEPTHH Tejla B PE3yNbTaTe TEIIONCPEIauM |
pabOThI BHEITHUX CHII.

Habmronenne n 00bICHEHHE OITBITOB,
00CyXICHHE MPAKTHYSCKUX CUTYaIIHH,

37




TEIIONPOBOHOCTb,
KOHBEKIUS, U3IIyYCHUE.
KonuuecTBoO TEIIOTHI.

VY nenpHast TEMI0EMKOCTD
BeliecTBa. TermioooMeH u
TEIJIOBOE PaBHOBECHE.
YpaBHEHHE TEILIOBOTO
Oananca. [InaBnenue u
OTBEpICBAHUE
KPUCTAINTMYECKUX BEILIECTB.
VY nenpHas Terora
TIJIABJICHHUS.
[TapooGpazoBanue u
koHAeHcanus. Mcnapenue.
Kunenue. Y nenpHas
TeIJI0Ta MapooOpa3oBaHUsI.
3aBUCHUMOCTb TEMIIEPATYPHI
KHIICHUS OT aTMOC(EpHOTO
JTABJICHUSL.

BrnaxnocTs BO3ayXa.
DHeprus TOIJIMBA.

VY nenpHas TerioTa
CrOpaHusl.

[TpuntUIIEI pabOTHI
TerIoBbIX ABurareiae KII1/]
TEIJIOBOTO JIBUTATEJIS.
TemnnoBble IBUTATENH U

JEMOHCTPUPYIOIINUX PA3TUYHbIC BUIBI
TEIUIONEPEaun: TeIUIONPOBOIHOCTD,
KOHBEKIINIO, U3ITyuYeHHE.

HccnenoBanue siBneHUs TEMJI000MeHa

IPY CMEIIUBAHUM XOJIOHON U ropsiueid BOJIBI.
HaGnronenue ycraHoBIIEHUS TETIJIOBOTO
PaBHOBECHUS MEXIY FOPAYEH U XOJIOIHON BOJOM.
Omnpenenenue (M3MepeHUe) KOIMUECTBA
TEIUIOTHI, TTOJIYYSHHOT'O BOJIOH MPH TEII00OOMEHE
C HarpeThbIM METAJUTMYECKUM ITUITHHIPOM.
Omnpenenenue (MU3MEPEHHUE) yIETBLHON
TEIUIOEMKOCTH BEIIECTBA.

Pemenwe 3amau, CBA3aHHBIX C BBIYUCICHUEM
KOJIMYECTBA TEIJIOTHI U TEINIOEMKOCTH

IPU TEIII000MEHE.

AHaJIN3 CUTyalluid PAKTUYECKOTO
UCTIOJIb30BaHUS TETIOBBIX CBOMCTB BEIIIECTB U
MaTepHayioB, HAIPUMED, B IEJIAX
SHEProcOEPeKeHUS: TETITON30ISIINS,
sHeprocoOeperarIye KPoIIi,
TEPMOAKKYMYJIATOPHI U T. 1.

Habmronenue siBjeHui ncapeHus u
KOH/ICHCALIUH.

HccnenoBanue mporecca uCapeHus

PAa3IMYHBIX )KUIKOCTEM.

OObscHeHUE SIBICHUN UCTIAPEHUS U
KOH/ICHCAllMU Ha OCHOBE aTOMHO-
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3alllMTa OKpYKarolen
Cpeabl.

3aKOH COXpaHEHHUS U
peBpaIlCHUs SHEPTUH
B TETUIOBBIX ITpoIIeccax

MOJICKYJIIPHOTO YICHHUSI.
HabGntonenue u 00bsicHEHHE Mpoliecca KUIEHus,
B TOM YHCJIE 3aBUCUMOCTH TEMITEPATYyPhI
KUIICHUSI OT JAABJICHHUS.

Onpenenenue (M3MEpeHNE) OTHOCUTETBHOM
BJIQYKHOCTH BO3/1yXa.

Habmronenue nporiecca rjiaBieHus
KPUCTAJUIMYECKOTO BEIIECTBA, HATIPUMED, JIbJIA.
CpaBHEHUE MTPOLECCOB IIABJICHUS
KPUCTAJUTMYECKHUX TET M Pa3MATUCHUS

IPU HarpeBaHUU aMOP(PHBIX TEJL.

Ornpenenenue (M3MEepeHKE) YASTbHON TETIOTHI
TUTABJICHHUS JIbJIA.

OObsicHEHUE SBIICHUH TUTABICHUS H
KpUCTAJUIU3AIIUU HA OCHOBE aTOMHO-
MOJIEKYJIIPHOTO yUCHHUS.

Pemenne 3ama4, CBSI3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TEIUIOTHI B MpoOIIeccax
TEeTIoNepeauu MpH TUTABICHUH U
KPUCTAJUTU3AIIH, UCTIAPSHUH U KOHJICHCAIIUH.
AHanu3 CUTyanuii MpakTUYECKOro MPUMEHEHUS
SIBJICHWH TUTABJICHUS U KPUCTAJIN3AIINH,
HaAIMpUMeED, MOTYyICHUE CBEPXUUCTHIX
MaTepHaioB, COJIeBas TpejIKa u Jp.

AHanu3 paboTel 1 00BICHEHHE MTPUHIUIIA
JEHUCTBUS TETIJIOBOTO JIBUTATEJIS.

Brluucnenue KoJu4yecTBa TeIIOThI,
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BBIJICJISIFOIIECTOCS IIPU CTOPAHUM PA3TUYHBIX
BUI0B TommBa, u KIIJI aBurares.
OO0cyx1eHue 3K0JIOrHYECKUX TTOCIEeICTBUI
WCII0JIb30BaHU JIBUTATEICH BHYTPEHHETO
CrOpaHMsi, TEIIOBBIX U TUIPOIICKTPOCTAHIINI

Htoro no pazaeny

28

Pa3nen 2. JnekTpuueckue u

MarHuTHbIC ABJICHUA

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

7

DIIeKTpU3aLUS TEN.

JIBa poaa 3JIEKTPUYECKHUX
3apsaoB. Bzanmonencreue
3apsHKEHHBIX TETT.

3akoHn Kymnona (3aBUCUMOCTh
CHUJIBI B3aUMOJEHUCTBUSI
3apsHKEHHBIX TeJl

OT BEJIMYUHBI 3aPSI0B U
pPacCTOSIHUS MEXIY TEIamu).
DIIEKTPUYECKOE TTOJIE.
Hanpsixénnocts
AIEKTPUYECKOTO TTOJIS.
[IpuHMI cynepro3uuuu
3JIEKTPUYECKUX TOJIEN

(Ha KAYECTBEHHOM YPOBHE).
Hocurenu anekrpuyeckux
3apsiIoB. DJIEMEHTAPHbBIN
JJIEKTPUYECKUN 3apsiLl.
CrtpoeHnue aroma.
[IpoBoHUKY 1

Habmronenue u npoBeieHUE OMBITOB

10 AJIEKTPU3AIUHU TEJI IPU COMPUKOCHOBEHUH U
VHIYKIHUEH.

Habmronenne n o0bSICHEHNE B3aUMOACHCTBUS
OJHOMMEHHO M PA3HOMMEHHO 3apsKEHHBIX TEJ.
OOBsiCHEHUE MPUHITUIIA ICHCTBUS YJIEKTPOCKOIIA.
OOBsiCHEHHUE SBJICHUMN JICKTPU3ANN

IIPU COMPUKOCHOBEHUHU TEJI U UHAYKIIUEH

C MCIIOJIb30BaHUEM 3HAHUM O HOCUTEIAX
AIEKTPUYECKUX 3aPsJI0B B BEIIIECTBE.
Pacno3naBanne u 0ObSICHEHHE SIBJICHHUI
AJIEKTPU3AIMY B TOBCETHEBHOM JKU3HMU.
Habmronenne u o0bSICHEHHE ONBITOB,
WUTFOCTPUPYIOIIUX 3aKOH COXPaHEHUSI
3JIEKTPUYECKOTO 3apsa.

Habmroierne onpITOB 110 MOJISTUPOBAHUIO
CUJIOBBIX JIMHUMN DJIEKTPUUECKOTO TOJIS.
HccnenoBanue AeUCTBUSA DIEKTPAUECKOTO TTOJIA
Ha MIPOBOJIHUKH U AUDIICKTPUKH
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TUBJIEKTPUKU. 3aKOH

COXPaHCHUA JICKTPUICCKOTO

3apsiia

2.2

IlocTosTHHEII
AJIEKTPUYECKUN TOK

20

DJIEKTPUUECKUM TOK.

Y ci1oBus CyleCTBOBaHUS
3JIEKTPUYECKOTO TOKA.
HcTouyHMKM NOCTOSTHHOTO
ToKa. JleMicTBUs
AIEKTPUYECKOTO TOKA
(TernoBoO€, XMMUYECKOE,
MarHuTHOE).
DIIEKTPUYECKUIM TOK

B KUJIKOCTSIX U razax.
DJIEKTpUYECKAS 1IEMb.
Cuna Toka. DJIEKTpHUUYECKOe
HaIpsDKEHUE.
ConpoTtusnenue
IIPOBOJIHUKA. Y IEJIBHOE
CONPOTHUBJICHUE BEIIIECTRA.
3akoH Oma /151 ydacTka
uenu. [locnenoBarenbHOE U
napajuieIbHOE€ COSTMHECHHE
POBOIHUKOB.

Pab6ora u MmomHOCTH
AJIEKTPUUYECKOTO TOKA.
3akon J[xoyns—JIenna.
DJIEKTPUYECKUE LIENU U

HaGnronenue pa3nuuHbIX BUIOB JEHCTBUSA
ANEKTPUYECKOr0 TOKAa U OOHAPY)KEHHUE ITUX
BUJIOB JICHCTBUS B IOBCETHEBHOMN KU3HMU.
Halnronenue BO3HUKHOBEHHUS ra30BOT0 pa3psaa
Y DJIIEKTPUYECKOTO TOKA B KUJIKOCTH

COopKa 1 HCTIBITAHHUE HJIEKTPUUECKON LIENU
IIOCTOSTHHOT'O TOKA.

N3Mmepenne cuitbl TOKa aMIEPMETPOM.
N3Mepenne aneKTpuyecKoro HanpspKeHUs
BOJIbTMETPOM.

[IpoBenenue u 0ObSICHEHHUE OTIBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTD
AIIEKTPUYECKOTO CONPOTUBIIEHUS ITPOBOAHUKA
OT €r0 JJIMHBI, IUIOMAAN TONIEPEYHOTO CEUEHUS
Y MaTepuaia.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA,
IIPOTEKAIOUIETO YEPE3 PEZUCTOP,

OT COINPOTHUBIICHUSI PE3UCTOPA U HATIPSIKEHUS
Ha PE3UCTOpE.

[IpoBepka npasuiia ClI0KEHUs HAPSYKEHU N
IIPU TIOCJIEIOBATENIBHOM COEIMHEHUHN JBYX
PE3UCTOPOB.

IIpoBepka npaBuia I CHIIBI TOKA

IIPU NapaJUIEIbHOM COEAUHEHNN PE3UCTOPOB.
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OTPEOUTEH
AJIEKTPUIECCKOM SHEPTUU
B ObITy. KopoTkoe
3aMBIKaHHE

AHaJIN3 CUTYyAaIMi TIOCJIEI0BATENBHOTO U
NapajuieIbHOTO COEUHEHHUS] IPOBOJHUKOB

B JJOMAITHUX JIEKTPUUYECKUX CETAX.

Pemenue 3anay ¢ ucnosb3oBanuem 3akoHa Oma
U popMyI pacyéTa SIEKTPUUECKOTO
CONIPOTHBJIEHUS [P MTOCIEA0BATEILHOM U
napauieIbHOM COCIMHEHUHU MTPOBOHUKOB.
Onpenenenre pabOTHI JIEKTPUIECKOTO TOKA,
IIPOTEKAOLIETO YEPE3 PEZUCTOP.

Ornpenenenre MOIHOCTH AJIEKTPUUECKOTO TOKA,
BBIJICIISIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA Yepe3
JIAMIIOYKY OT HanpspKeHUs Ha Her. Onpenenenue
KIII narpeBaresi.

Uccnenosanue npeoOpazoBaHus JHEPTUU

IpU MOIbEME IPy3a JICKTPOIBUTATEIIEM.
OO0bsicHEHUE YCTPOWCTBA U IPUHITUIIA ICUCTBUS
JIOMAITHUX JIEKTPOHATPEeBaATEIbHBIX MPUOOPOB.
OObsicHEeHNEe TPUYUH KOPOTKOTO 3aMbIKAHUS U
MPUHIINAIIA JEHCTBUS TUIABKUX TIPEAOXpaHUTEIEH.
Pemienue 3aau ¢ ucnoiab30BaHUEM 3aKOHA
Hxoyma—Jlenna

2.3

MarHuTHbIE SIBJICHUSI

ITocTossHHBIE MAarHUTHI.
B3aumoneiicteue
IIOCTOSTHHBIX MarHHUTOB.
MarsauTtHoe noiJie.
MarauTHOE 1ojIe 3eMIIn

HccnenoBanue MarHUTHOTO B3aMMOJICHCTBHS
MMOCTOSIHHBIX MarHuTOB.

N3ydyeHne MarHuTHOTO MOJIs1 MOCTOSTHHBIX
MarHyuTOB MIPU UX 0OBEAMHEHNUU U Pa3/ICIICHUH.
HccnenoBanne MarouTHOTO B3aUMOECHCTBUS
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Y €r0 3HAYEHUE JJIS )KU3HU
Ha 3emie. OnbIT Dpcrena.
MarunurtHoe 1oJie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMAarHuTOB

B TeXHUKE. JlericTBUE
MarHUTHOTO MOJIS

Ha IIPOBOJIHUK C TOKOM.
DIIEKTPOBUTATENb
MIOCTOSIHHOTO TOKa.
Hcnonp3oBanue
3JIEKTPOJIBUTATENEH

B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

MTOCTOSHHBIX MArHUTOB.

N3ydyeHne MarHuTHOTO MOJI MOCTOSTHHBIX
MarHuTOB MPU UX OOBEAMHEHUU U Pa3/IeTICHUU.
[IpoBeaeHne ONbITOB IO BU3yaIU3aldH MOJIS
MOCTOSTHHBIX MarHuTOB.

N3yueHune aBaeHUs HAMAarHUYMBAHUS BEIIECTBA.
HccnenoBanue nencTBUs JJIIEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEJKY.

[IpoBeneHne onbITOB, AEMOHCTPUPYIOIINAX
3aBHCUMOCTB CUJIbI B3aUMOJEHUCTBUS KaTyLIK!
C TOKOM M MarHura OT CWJIbl U HAIlPaBJICHUS TOKa
B KaTyUIKE.

AHaJIN3 CUTyallMi NPAKTUYECKOTO PUMEHEHNUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPOMCTBAX, MPOMBILIJIECHHOCTH, MEJIUIIMHE).
N3ydyenue nencTBrss MAarHUTHOTO TOJIS

Ha MMPOBOJIHUK C TOKOM.

N3yuyeHne nelcTBUS SIEKTPOABUATATEIS.
N3mepenue KIIJI anexTpoasurarenbHON
YCTaHOBKH.

Pacrnio3znaBanue 1 aHaU3 pa3IM4YHBIX
MIPUMEHEHUH AJIEKTPOIBUTATEIICH

(TpaHcmopT, OBITOBBIE YCTPOMCTBA U JIP.)

2.4

DJIEKTpOMAarHuTHas
WUHTYKIIAS

OnbiTel @apajes. SABneHue
AJIEKTPOMArHUTHOM
uHaykuuu. [Ipasumno Jlenua.
DIIEKTPOreHEepaTop.

OnbITEI IO HCCJICAOBAHUIO SABJICHUA
BHGKTpOMaFHHTHOﬁ HHAYKIOWHA: UCCIICTOBAHUC
W3MEHCHUN 3HAUCHUS U HaIrpaBJICHUA
HHAYKIOOMOHHOI'O TOKAa
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CniocoObl oJTy4eHUs
ANEKTPUYECKOU SHEPTUH.
DIIEKTPOCTaHIIUU

Ha BO300HOBIISIEMbIX
UCTOYHHKAX YHEPTUU

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

No HaumenoBanue Komuuectso | Ilporpammuoe conepkanue | OCHOBHBIE BUIBI JEATCIBHOCTH O0yJarOITUXCS
1/ pa3/iesioB U TeEM 4acoB
y4eOHOro npeaMera
Pasznaen 1. Mexannueckue siBJeHUA

1.1

Mexaaudeckoe
JIIBUOKEHHE U CIIOCOOBI
€ro OIUCaHUI

10

MexaHn4ecKoe IBHKEHUE.
MarepuanbHasi TOUYKA.
Cucrema otcuéra.
OTHOCUTENBHOCTh
MEXaHUYECKOTO JIBUKCHUS.
PaBHOMepHOE
MPSMOJIMHEMHOE JIBUKEHHUE.
Hepasnomepnoe
IIPSIMOJIMHEWHOE JIBUKECHHUE.
Cpennsiss 1 MTHOBEHHAs
CKOpPOCTB TeJa MpHu
HEPaBHOMEPHOM JIBUKECHHHU.
Yckopenue.
PaBHOyCKOpEHHOE
MPSMOJIMHEWHOE JBUKEHUE.
CB00OIHOE T1aJIEHUE.
Omngitel [Nanumnes.
PaBHOMEpHOE IBMXKEHNE

10 OKPYKHOCTH.

[Iepuon u yacrora
obOpamenus. Jlunelinas u
YIJIOBasi CKOPOCTH.

AHanu3 u 00CyXJIeHHE Pa3TUYHbIX TPUMEPOB
MEXaHUYECKOTO JABHKCHUS.

OO0cyxaeHue rpaHul IPUMEHUMOCTHA MOJEIN
«MaTepHaIbHas TOUKa».

OnucaHyne MEXaHU4ECKOTO ABUKCHUS
paznuYHBIMU crioco0aMu (ypaBHEHHUE, TabIuLa,
rpaduk).

AHanN3 KU3HEHHBIX CUTYAlUH, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTENbHOCTh MEXaHUYECKOTO
JBUKEHUS.

HabmtoieHne MexaHMueCcKoro JABMKEHUS Tela
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.
CpaBHeHUeE IMyTel U TPACKTOPUN IBUKEHUS
OJTHOTO M TOT'O K€ T€JIa OTHOCUTEIBHO PA3HbIX
T€JI OTCUYETA.

AHanu3 Tekcta ["anumes 00 OTHOCUTENBHOCTH
JIBUKEHUS; BHIIIOJTHEHHE 3aJaHUI M0 TEKCTY
(CMBICIIOBOE UTEHHE).

Onpenenenue cpelHel CKOPOCTH CKOJIbKEHUS
OpyCKa WM ABUKEHUS IIapyKa 10 HAaKJIOHHOU
IJIOCKOCTH.

AHanu3 u o0cyXaeHue crocoooB
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LenTpocTpemMuTebHOE
YCKOpEHHE

NPUOIMKEHHOTO ONPEIeTICHUS MTHOBEHHOM
CKOpPOCTH.

Ornpenenenue CKOpOCTH PAaBHOMEPHOTO
JBIDKEHU (IIapyKa B )KHIKOCTH, MOJACIIU
AIEKTPUYECKOTO aBTOMOOWIIS U T. I1.).
OnpeneneHue NyTH, MPOUIEHHOTO 3a JaHHBIN
IIPOMEKYTOK BPEMEHHU, U CKOPOCTHU TEJIa

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

OO6cyxKaeHue BO3MOKHBIX TPUHIIUIIOB
JEUCTBUS TPUOOPOB, UZMEPSIIOIIUX CKOPOCTh
(CIUIOMETPOB).

Briuncnienue myTy U CKOpOCTH TIPU
PaBHOYCKOPEHHOM TPSMOJUHEHHOM JBUKCHUU
Tea.

OmnpeneneHue NpoMIEHHOrO MYTH U YCKOPEHUS
JBIDKEHUS TeJa 1Mo TrpaduKy 3aBUCUMOCTH
CKOPOCTH PABHOYCKOPEHHOTO MPSIMOJIMHEHOTO
JIBU>KEHUS T€JIa OT BPEMEHHU.

IIposepra cunome3swl. eciu

npu pagHOyCKOPEHHOM OBUNCEHUU

Oe3 HauanbHOU CKOPOCMU NYMU OMHOCAMCAL
KaK psi0 HeUEémHbIX Yuces, mo
COOMEemcmeyowue NPOMedNCymKu 8pemeHu
00UHAKOBHL.
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OnpeneneHue yCKOpeHus Tela

MIPY PAaBHOYCKOPEHHOM JBUKEHUU

10 HaKJIOHHOM TIOCKOCTH.

W3mepenne meproia M 9acToThl 0OparieHus
TeJa 10 OKPYKHOCTH.

OnpeneneHne CKOpOCTH PABHOMEPHOTO
JBIKEHUS TeJla TI0 OKPY>KHOCTH.

Pemenune 3a1a4 Ha onpeneneHue
KMHEMAaTUYECKUX XapaKTePUCTUK
MEXaHUYIECKOTO ABMKCHUS PA3TMIHBIX BHIOB.
Pacno3naBanue u npuOImkEHHOE ONTUCAHUE
Pa3UYHBIX BUJOB MEXAHUUECKOTO JIBHXKECHUS
B IIPUPO/JIC U TEXHUKE (Ha mMpuMepax CBOOOTHO
MaJaoUX TeJ, IBMKCHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEJICTB U Ap.)

1.2

B3aumoneiictBue Tei

20

IlepBsIii 3ak0oH HproTOHA.
Bropoii 3akon HeroToHa.
Tperunii 3akoH HprotoHna.
[IpyHIMD cymeprno3uuu
CHIL.

Cuna ynpyroctu. 3akoH
I'yka. Cuna TpeHus: cuna
TPEHUS CKOJIBKECHHMS, CHIIa
TPEHUS TIOKOSI, IPYTUE BUIbI
TPEHMUS.

Cuna TSHKECTH U 3aKOH
BCEMHMPHOTO TATOTEHUS.

Habmronenue u 00CyXI€HUE OIBITOB

C IBMKEHHEM TeJla TPU YMEHBIIIEHUH BIIMSIHUS
JIPYTHUX TEJ, MPETSITCTBYIOMNX JBHKCHUIO.
Amnanus texcra ["anuies ¢ onrcaHuem
MBICJICHHOT'O SKCTICPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPITUH;
BBITIOJIHEHHE 33JIaHUI 110 TEKCTY (CMBICTIOBOE
YTEHHE).

OOcyXaeHne BO3MOKHOCTH BBITIOJTHCHHUS
3aKOHA WHEPIIMH B PA3IMYHBIX CHCTEMax
OTCUETA.

HabOmronenue u o0Cyxa1eHue MEXaHUIECKUX
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Y ckopenne cBOOOTHOTO
najaeHus. J[BrmkeHue miaHeT
Bokpyr Connua. [lepBas
KOCMHUYECKas CKOPOCTb.
HeBecomocTs u eperpysku.
PaBHOBeCHE MarepuanbHOU
TOYKU. AOCOITIOTHO TBEPIOE
Teso. PaBHoBecHe TBEPAOTO
TeJa ¢ 3aKPEIJIEHHON OChIO
BpaieHuss. MOMEHT CHIIBL.
LenTp TsKECTH

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

1 YCKOPEHHOM JIBUKEHUN OTHOCUTEIBHO
KabuHeTa QU3UKH.

JlelicTBHS C BEKTOpaMU CHJI: BBITIOJTHEHHE
3aIaHUH IO CJIOYKEHHIO U BBIYUTAHUIO
BEKTOPOB.

HaOmnronenue u/unu npoBeieHUE OMBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTD YCKOPEHUS
TeJla OT MPUIOKEHHON K HEMY CHJIBI U MACChl
Tena.

AHanu3 1 00bsCHEHUE SIBIICHUN

C MCIIOJIb30BAHUEM BTOPOT0 3aKoHAa HbroTOHA.
Pewenue 3aa4 ¢ uCroiab30BaHUEM BTOPOTO
3akoHa HblO0TOHA M MTpaBUIIa CIIOKEHUS CUJL.
Onpenenenue )KECTKOCTH MTPYKUHBI.

AHanu3 cuTyaruii, B KOTOPbIX HAOTIOIAt0TCS
yrnpyrue negopManuu, 1 uX 00ObsICHEHUE

C UCIIOJIb30BAHUEM 3aKOHa [ 'yka.

Pewenue 3a1a4 ¢ UCMOIB30BaHUEM 3aKOHA
I'yka.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS

CKOJIbKCHUA OT CHJIBI HOPMAJIbHOI'O AABJICHMAA.

OOcy:x1eHne pe3ynbTaTOB UCCIEIOBAHHUS.
Onpenenenue k03pGULIMEHTa TPEHUS
CKOJIbKEHHUSI.

N3mepenue cusbl TpEHUs OKOS.
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Pemenue 3a7a4 ¢ MCOIB30BaHKEM (POPMYJIIBI
JUISL CHJIBI TPEHUS CKOJIBKEHMS.

AHanu3 IBUKEHHUS TEJ TOJIBKO MO IEMCTBUEM
CUJIBI TSIKECTH — CBOOOTHOTO MAJICHUSI.
OOBbscHEHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOOTHOTO MaJIeHUsI OT MACChI Tea.

OneHKa BETMYUHBI CHIIBI TATOTEHUS,
JEUCTBYIOIIEN MEKTy IBYMsI TEIaMU

(m7st pa3HbIX Macc).

AHanu3 IBUKEHUSI HEOECHBIX TEl

IO/ IEVICTBUEM CHUIIBI TATOTEHUS

(c UCTI0IB30BAaHUEM JOTIOJIHUTEIbHBIX
HMCTOYHUKOB UH(OPMAIIUN).

Pewenne 3a1a4 ¢ NCMOIB30BaHUEM 3aKOHA
BCEMUPHOI'O TATOTEHUS U (HOPMYIIbI

JUTS pacyé€ra CUJIbI TSKECTH.

AHanu3 OpUrMHAIBHOIO TEKCTA,
ONMCBIBAIOILIETO IIPOSIBIICHUS 3aKOHA
BCEMUPHOTO TATOTEHHS; BBIITOJIHEHUE 3aJaHUN
10 TEKCTY (CMBICIIOBOE YTEHUE).

Habmonenue u o0cyx1eHUuEe ONBITOB

10 U3MEHEHUIO BECa TeJIa IPU YCKOPEHHOM
JIBUYKCHUU.

AHaN3 yCIIOBUI BOSHUKHOBEHHUSI HEBECOMOCTH
U TIEPETPY3KH.

Pewenue 3ana4 Ha onpeneneHue Beca tena

B PA3JIMYHBIX YCIOBHSX.

49



AHanm3 cui, TeUCTBYIONIUX Ha TEJIO,
MOKOSIIIEECs Ha OTope.
OrnpeneneHue NEHTpa TAKECTH PA3IUUHBIX Tell

1.3.

3aKOHBI COXpaHCHHUA

10

Nmnynece Tena. 3menenne
nMIyJbca. IMmysibe Cuibl.
3aKOH COXpaHEHUS
nMmnynbca. PeaktuBHOE
JBH)KCHUE.

Mexannueckas paboTa u
MOIIHOCTh. PaboTa cui
TSYKECTH, YIIPYTOCTH,
TpeHus. CBsI3b DJHEPTUU U
paboTsl. [loTeHnmanpHas
SHEprus Teja, HOJHITOro
HaJl IOBEPXHOCTHIO 3€MJIH.
[TorenunanbHas 3HEPTUs
CKATOMN NPYKUHBI.
Kunernueckas sneprus.
Teopema 0 KHHETHUYECKOMN
SHEPIruu. 3aKOH COXPAHEHUS
MEXaHUYECKON IHEPTUHU

HaOmnronenue u o0CykAeHUE ONBITOB,
JEMOHCTPUPYIOUIUX NIEpeIauy UMITYJIbCa

IIPY B3aUMOJCMCTBUY TEJI, 3aKOH COXPAHEHUS
UMITyJIbCa MPU a0CONIOTHO YIIPYTrOM U
HEYNpPYyroM B3aUMOJECHCTBUU TEN.

AHann3 cuTyanui B OKPYKaroIEn KU3HU

C MCIIOJIb30BAHUEM 3aKOHA COXPAHEHUS
UMITYJIbCA.

Pacnio3HaBaHue sIBICHNS pEAKTUBHOTO
JIBUYKEHUSA B IPUPOJIE U TEXHUKE.
[IpumMeHeHune 3aK0Ha COXPAHEHHsI UMITYJIbCa
JUISl pacyéTa pe3yJbTaTOB B3aUMOIEUCTBUS TeEll
(Ha mpuMepax HEeyIpyroro B3auMoJIeHCTBHUS,
YIPYTroro HEHTPAJIBHOIO B3aUMOIEHCTBHS IBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX
HETIOJIBUXKHO).

Pelenue 3a7a4 ¢ MICNOJIb30BaHUEM 3aKOHA
COXPaHEHUS UMITYJIbCA.

Omnpenenenre pabOThI CUITBI YIPYTOCTH

IIPU NOABEME Ipy3a C UCIOJIb30BAHUEM
HEIMOABUKHOTO ¥ TOJIBHX)KHOTO OJIOKOB.
N3mMepenne MOIHOCTH.

N3mepeHre NOTeHIMaIbHON YHEPTUU YIIPYTO
ne(OpMUPOBAHHOM MIPYKUHBI.
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N3Mepenre KUHETUYECKOM SHEPTHUM Tea

10 JJIMHE TOPMO3HOTO ITYTH.
DKCNEPUMEHTAIbHOE CPABHCHUE U3MECHEHUS
MOTEHINAJIbHON Y KHUHETUYECKON SHEPTUM TeJla
[IpY JIBUKEHUH 110 HAKJIOHHOM TIJIOCKOCTH.
DKcnepuMeHTAIbHAS TPOBEPKA 3aKOHA
COXPaHECHUSI MEXaHUYECKON SHEPTUU

Mpu CBOOOTHOM TaJICHUHU.

[IpyuMeHeHne 3aK0OHa COXPAHEHUS
MEXAHUYECKOM YHEPTUU JJIsl pacyéTra

MOTECHIIMAIBHON U KUHETUYECKOM SHEPTU TEIIA.

Pemenue 3aJa4 C UCIIOJIb30BAHUCM 3aKOHA
COXpaHCHUA MEXaHUYECKOM OHCPIUHA

Hror

0 TIO pa3zeiry

40

Pa3nen 2. MexaHnuyecKue Ko

JIe0aHUA U BOJIHBI

2.1

MexaHnueCcKue
KOJIcOaHus

7

KonebarensHOE ABUKEHHE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOAHUM: TIEPUO]T,
4acToTa, aMILTUTY/1a.
Marematuyeckui u
PYKUHHBIN MasTHUKH.
[IpeBpamenue seprun
IpH KoJIeOaTeIbHOM
JIBYKEHUH.

3aryxatonue KoeOaHusl.
BoinyxneHnsie koaeOaHus.
Pe3zonanc

HaoOmronenne koae0anuii 1o JEUCTBUEM CHIT
TSDKECTH M YIIPYTOCTH M OOHApYKEHHUE
MOA0OHBIX KOJIEOAHUI B OKPY’KAIOIIEM MUPE.
AHnanm3 Kojie0aHui rpy3a Ha HUTH H

Ha npyxuHe. OnpeeneHne 4acTOThl
KOJICOaHHMI MaTeMaTHYECKOTO U TPY>KMHHOTO
MasTHHUKOB.

HaOmronenne  00bsCHEHUE SIBICHUS
pe30oHaHca.

HccnenoBanre 3aBUCUMOCTH IIEpHUoaa
KOJIeOaHMI MMOABEIIIEHHOTO K HUTH TPy3a

OT JUIMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH MEPUOJIa KOJIEOAHMIA

I'pysa, IOABCHICHHOI'O K JICHTC, OT MACCHI I'py34a.

HaoOmronenue u o0cyx aeHHEe ONBITOB,
JTEMOHCTPHUPYIOITUX 3aBUCUMOCTH TIEPHOIA
KOJICOaHMI MPYKMHHOTO MAasSTHUKA OT MACCHI
rpy3a U )KECTKOCTH MPYKUHBI.

[IpumMeHeHrne MaTeMaTUYECKOTO U MPYKUHHOTO
MasTHUKOB B KQUECTBE MOJICIICH JJIST ONMCAHUS
KOJIeOaHM B OKpYKaIoeM MHUpE.

Pemenune 3ana4, CBSI3aHHBIX C BRIYUCICHHEM
WJIM OIIEHKOW YacTOTHI (TIEpHo/ia) KojieOaHu
H3zmepenue yckoperus c600600H020 NAOeHUs.

2.2

Mexannyeckue
BOJIHBI. 3BYK

MexaHu4eCcKHUe BOJIHBI.
CBoiiCTBa MEXaHUYECKUX
BOJIH. [IpoosnbHbIE U
MOIEPEYHbIC BOJIHBIL. [[muHa
BOJIHBI U CKOPOCTb €€
pacnpoCTpaHEHHs.
MexaHn4ecKre BOJIHBI

B TBEPJIOM TelIE,
CEMCMUYECKHE BOJIHBI.
3ByK. ['/pOMKOCTB 3BYyKa 1
BbICOTA TOHA. OTpakeHue
3Byka. Mudpas3Byk u
yIBTPa3BYK

OOHapyXeHue 1 aHaJIu3 BOJTHOBBIX SIBJICHHI
B OKPY’KaloIlIeM MHpE.

Hab6nronenue pacnpocTpaHeHus MPOA0TIbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJEIIN) U
oOHapy>K€HHE aHAJOTUYHBIX BUI0B BOJIH

B IIpUpOJi€ (3BYK, BOJIHBI HA BOAE).
Boluncnenve JirHbl BOJIHBI U CKOPOCTH
pacrpoCTpaHeHUs 3BYKOBBIX BOJIH.
OKcnepuMeHTAIbHOE ONpeIeIeHUE IPaHuI]
YaCTOTHI CIBIIIUMBIX 3BYKOBBIX KOJICOaHMUIA.
Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYKa

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

Hab6nronenue u 0ObsICHEHUE SIBJICHUS
aKyCTHYECKOI'O pE30HAHCA.
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AHanM3 OpUTrHHAIBLHOTO TEKCTa, TOCBAMIEHHOTO
MCIIOJIB30BaHUIO 3BYKa (WJIH YIbTPa3ByKa)

B TEXHUKE (IXOJIOKAITHS, YIBTPa3BYK

B MEJIMIIMHE U JIp.); BBIMIOJTHCHNE 3aJaHII

10 TEKCTY (CMBICIIOBOE UTCHUE)

Htoro no pazaeny

15

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

3.1 | DnekTpoMarHuTHOE 6 DIEeKTPOMarHuTHOE MOJIE. [TocTpoenue paccyxaeHnii, 000CHOBBIBAIOLIUX
noJie u DNEeKTPOMArHUTHBIC BOJHBI. | B3aUMOCBSI3b AJIEKTPUYECKOTO U MAarHUTHOTO
AIEKTPOMATHUTHBIE CoricTBa TIOJIEH.

BOJIHBI AJIEKTPOMATrHUTHBIX BOJIH. DKCIEpUMEHTAIBHOE H3yUYEHHUE CBOICTB
[ITxana >IEKTPOMAarHUTHLIX | 3JIGKTPOMArHUTHBIX BOJIH (B TOM YHUCIIC
BOJIH. Vcrionp30Banue C TIOMOIIbI0 MOOMIBHOTO TenehoHa).
AIIEKTPOMATrHUTHBIX BOJIH AHanu3 peHTT€HOBCKUX CHUMKOB
JUTSI COTOBOM CBSI3H. YeJIOBEYECKOI0 OpraHu3Ma.
DNEeKTpOMAarHUTHAs IPUPOJa | AHAIU3 TEKCTOB, OMKUCHIBAIOIIMX MTPOSBICHHSI
ceera. CKOpOCTh CBeETa. AJIIEKTPOMATrHUTHOTO U3yYEHHUs B IPUPOJIE:
BoinoBbie CBOMCTBaA CBETA | )KHMBBIC OPTaHU3MBI, U3TyUeHHsI HEOSCHBIX Tel
(CMBICIIOBOE YTCHHE).
Pacnio3HaBaHue u aHaJIN3 Pa3IMYHbIX
MPUMEHEHUH 3JIEKTPOMArHUTHBIX BOJH
B TEXHUKE.
N3y4yeHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3aiau ¢ ucnosib3oBaHuemM Gpopmyi
JUTSL CKOPOCTH JIEKTPOMArHUTHBIX BOJIH, IJTUHBI
BOJIHBI ¥ YaCTOTHI CBETA
Hroro 1o pazaeny 6
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Pa3znen 4. CBeToBbIE ABJICHUSA

4.1

3aKOHBI
pacipoCTpaHCHUS
CBETA

JIydeBas mojenb CBeTa.
HcTounuku cBeTa.
[IpsamonuHeliHOe
pacnpocTpaHEHHE CBETA.
3atmenusa ConHua u JIyHBL.
Otpaxenne csera. [Imockoe
3epKajo. 3aKOH OTPAXKEHUS
CBeETa.

[Ipenomiienue cBera. 3aKOH
npenomiieHus ceeta. [loHoe
BHYTPEHHEE OTPAKCHUE
cBeta. Mcnonbp3oBaHue
MOJITHOTO BHYTPEHHETO
OTPAKEHUS B ONITUYECKUX
CBETOBOJIaX

HaOmnronenue oneIToB, 1EMOHCTPUPYIOIINX
SBJICHUE MPSIMOJIMHEITHOTO pacpOCTPaHCHUS
cBeTa (BOSHUKHOBEHUE TEHU U MOJTyTEHN),

U UX UHTEPIPETALUS C UCIIOJIb30BAaHUEM
MOHSTUSL CBETOBOTO JIyya.

OOBsiCHEHUE U MOJICIMPOBAHUE COTHEYHOTO U
JYHHOTO 3aTMEHUH.

HccnenoBanne 3aBUCUMOCTH YIJla OTPaKEHUS
CBETOBOTO JIy4ya OT yrJjia MaJeHuUs.

N3yuyenue cBOMCTB U300pakeHUS B INTIOCKOM
3epKa’e.

Hao0mronenne u 00bICHEHHUE OIBITOB

IO MOJTYYEHUI0 N300paKEHU B BOTHYTOM U
BBINTYKJIOM 3epkanax. Habmoaenue u
00BbSICHEHHE OMBITOB MO MPEJIOMJICHUIO CBETa
Ha FPaHUIIE Pa3JIMYHBIX CPEJl, B TOM YHUCTIE
OTBITOB C TIOJIHBIM BHYTPEHHUM OTPaKEHHUEM.
HccnenoBanne 3aBUCUMOCTH yIJ1a
MPEJIOMIICHHS OT yTJIa MaJIeHUs] CBETOBOIO JTyya
Ha FPaHULE «BO3IYX—CTEKIIO.
Pacrnio3zHaBanue sIBIECHHUN OTPAXXEHUS U
MPEJIOMIICHUS CBETAa B IOBCETHEBHOM KU3HH.
AHanu3 1 00BbICHEHUE SIBJICHUS ONITUYECKOTO
MUpaxa.

Pemienue 3a7a4 ¢ UCMOIB30BAHUEM 3aKOHOB
OTpaXXEHUs U MPETOMIICHHSI CBETa
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4.2 | JIuH3BI U ONITHYCCKUE 6 JIunza. Xox myueit B tunze. | [lomydyenne n3o0paxeHuit ¢ MOMOIIBIO
puOOPHI OnTuyeckas cucrema cobuparoIel U paccenBarolleH JIMH3.
¢doroanmapara, Mukpockomna | OnpeneneHue HOKyCHOTO pacCTOSHUS U
u Teneckorna. ['ma3 kak ONITHYECKOU CHJIBI COOMPAFOIIICH JTUH3HI.
ONTHYECKAs CUCTEMA. AHanM3 yCTpOUCTBA M MPUHITUIIA ACHCTBUS
brzopykocTs HEKOTOPBIX ONTHYECKUX TPUOOPOB:
JATbHO30PKOCTh dboToanmnapara, MUKpOCKOTa, TEJIECKOTA.
N3yuenune Moienu riia3a Kak ONTUYECKON
CUCTEMBI. AHANU3 IBICHUHN OJIM30PYKOCTH
U TaJIbHO30PKOCTH, MPUHIIUIA JEHCTBUSA
OYKOB
4.3 | Paznoxenue 6e10ro 3 Paznoxxenue 6emoro cBera Hab0mronenue pasnokeHus 6eJ10ro cBeta
CBETa B CIIEKTP B ciekTp. OnbiTel HhOTOHA. | B CHIEKTP.
CioxxeHue CreKTpaibHbIX Habmronenne u 00bSICHEHHE OIBITOB
1BeToB. Jlucnepcust cBeTa IO MOJYYEHUI0 OEJI0T0 CBETAa MPU CIOKEHUU
CBETa Pa3HBIX I[BETOB.
[IpoBeneHue u 0ObSICHEHHUE OMBITOB
10 BOCIIPHUSATHUIO [IBETA MPEAMETOB MPU UX
HAOIOICHUH Yepe3 [IBETOBBIC (DHIIBTPHI
(LIBETHBIEC OYKH)
Wroro o pazaeny 15
Pa3znen 5. KBaHTOBBIC SIBJICHUS
5.1 | Ucnyckanue u 4 Omnsitel Pesepdopaa u OO6cyxnenue 1ienu onbIToB Pesepdopaa

IIOI'JIOIIICHHUE CBCTA
aTOMOM

IJIaHeTapHasa MOJ€CJIb aTOMaA.

Monaens atoma bopa.
Hcenyckanue u noryoneHme

I10 UCCIICOAOBAHUIO aTOMOB, BBIIBHKCHUC
T'AIIOTC3 O BOBMOJKHBIX PE3YyJIbTAaTaXx OIIbITOB
B 3aBUCUMOCTHU OT IIPCAIIOJIaracMoro CTpoCHUA
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cBera aToMoM. KBaHTHI.
JInHenyaTble CIEKTPHI

aToMOB, (hOPMYJIUPOBAHKE BHIBOJIOB

U3 PE3yJIbTaTOB OIBITOB.

OO6cyxkaeHue NpOTUBOPEUNiA MIaHETapHON
MOJIEJIA aTOMa U OCHOBAaHUM ISl TUIIOTE3bI
bopa o craioHapHbIX OpOUTaX IEKTPOHOB.
Hab6nronenue CruioniHbix U JIMHEWYaThIX
CHEKTPOB M3TYUEHUS PA3IUYHbBIX BEIIECTB.
OObsicHEHUE JIMHEWYATHIX CIIEKTPOB U3ITYYCHUS

5.2

CrpoeHne aTOMHOTO
sanpa

PanpnoaktuBHOCTH. Anb(a-,
OeTa- 1 raMMa-u3TyYeHUs.
CrpoeHune aTOMHOTO siApa.
Hyxionnas monens
aTOMHOTrO sizipa. 30Tomsl.
PannoakTuBHEIE
npespauieHus. llepuon
II0JIypacIaia aTOMHBIX sJIEp

OO0cy:x/1eHnEe BO3MOKHBIX TUIIOTE3 O MOJAEIISAX
CTPOEHHUSA si/Ipa.

Omnpenenenre cocrasa siiep 1o 3a1aHHbIM
MacCOBBIM U 3apsII0BBIM YUCIIAM U

10 TIOJIO’KEHUIO B TIEPUOIUYECKON CHCTEME
3JIEMEHTOB.

AHann3 U3MEHEHUs COCTaBa spa U ero
MOJIO’KEHUS B IEPUOINYECKOM CHUCTEME

IpU 0-PaTUOAKTUBHOCTH.

HccnenoBanue TPEKOB 0-9aCTHUI] TIO TOTOBBIM
dboTorpadusim.

OOHapy>keHue 1 U3MEpPEeHHE PATUAIIOHHOTO
¢oHa ¢ MOMONIBIO TO3UMETPA, OLIEHKA €TO
MHTCHCUBHOCTH.

AHanu3 GMOJIOTUYECKUX U3MEHEHU,
MPOUCXOISIINX MO TSHCTBUEM
pPaZOaKTUBHBIX U3ITYyUYEHH.
Hcnonp3oBaHue painOaKTUBHBIX H3ITy4eHUH
B MEMIIMHE
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5.3

S nepHble peakuun

SAnepHbie peakuu. 3aKOHbI
COXpaHEHUs 3apsAI0BOTO U
MacCOBOT'0 YHCEN. DHEPTUS
CBSI3U aTOMHBIX sifiep. CBs3b
Macchl 1 sHepruu. Peakuuu
CUHTE3a U JCJIICHUS SEP.
Hctounuku sneprun ConHua
v 3BE3A. AnepHas
sHepreTuka. Jlencreus
PaaMOaKTUBHBIX U31yYCHHUI
Ha KUBbIE OPTaHU3MBbI

Pewenue 3a1a4 ¢ UCMOIB30BaHUEM 3aKOHOB
COXPAaHEHHSI MACCOBBIX U 3apsIAOBBIX YUCET
Ha ONIPEACIICHUE PE3YJIBTATOB SAECPHBIX
pPEaKUHil; aHAIN3 BO3MOKHOCTH UJIU
HEBO3MOKHOCTH SICPHOMN PEAKLUH.

OHeHKa 9HCPI'MU CBA3H AACP C UCITIOJIb30BAHUCM

dbopmysbl DUHIITEHHA.
OO0cyx1eHue NePCHIEKTUB UCTI0JIb30BAHMS
YIPaBISIEMOT0 TEPMOSIEPHOTO CHHTE3A.

OO0cyx1eHUE MPEUMYIIECTB U SKOJIOTMYECKUX
po0JIeM, CBSI3AHHBIX C SIACPHON YHEPTEeTUKOMN

Hroro no pazuneny

17

IHoBTOpHUTEIBLHO-00001IAOIMA MOLYJIb

[loBTOpEHUE N
o0o01IeHne

coJiep KaHus Kypca
busuku 3a /-9 Ki1accel

9

CucremMaTuzanus u
0000111eHHE TPEIMETHOTO
CoJIepKaHUs U OIbITa
NEATENBHOCTH,
npUOOPETEHHOTO

IpY U3YyYEHUU BCEro Kypca
(U3UKHM OCHOBHOI'O 0OOIIETO
00pa3oBaHUs.

[ToaroroBka K OCHOBHOMY
rocyJapCTBEHHOMY
9K3aMeHy 1o (hu3nKe

JU1sl 0OyYarommxcs,
BBIOpABIINX 3TOT YUEOHBII
MIpeAMET

BrinmonHenne yueOHBIX 3a/1aHAK, TPEOYIOIITUX
JIEMOHCTPAIIMA KOMIIETEHTHOCTEH,
XapaKTePU3YIOIMINUX €CTCCTBEHHOHAYYHYIO
IPaMOTHOCTb:

— MIPUMEHEHUS TTOJTYYCHHBIX 3HAaHUI

JUTSl HAYYHOTO OOBsICHEHUST (PU3HUECKUX
SBJICHUM B OKPYKAIOLIEW IPUPOJIE,

B ITOBCETHEBHOM YKMU3HU W BBISBIICHUS
(bU3UYECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOTHUH;

— MIPUMEHEHUST OCBOCHHBIX
AKCIIEPUMEHTAILHBIX YMEHU I

JUTSL UCCIIeIoBaHuUsT (PU3HUECKUX SIBIICHUH,
B TOM YHCJIE JJI POBEPKHU THUIIOTE3
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Y BBISBJICHHS 3aKOHOMEPHOCTEM.

Pemenue pacu€THbIX 3a1a4, B TOM YHCIIE
IPEIO0JIaraoIIuX UCI0JIb30BAHNE (PUZNUYECKUX
MOJIETIEN U OCHOBAHHBIX Ha COJIEPKAHUH
pa3IMyYHBIX Pa3/iesoB Kypca (pU3UKH.
BelnonHeHye 1 3amura rpynnoBbIX WK
WHIUBUyAJIBHBIX IPOEKTOB, CBA3aHHBIX

C COJIEp’)KaHUEM Kypca (PU3UKH

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

58



