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COAEPXKXAHUE OBYUEHUA

7 KIIACC
Paznen 1. ®u3uka v €€ poJib B NO3HAHNH OKPYKAIOLIEr0 MUPA
®duszuka — Hayka o mnpupoje. SBieHus upupoabl. Dusmyeckue SABICHUS:

MEXaHUYECKHUE, TEMIOBbIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckue BelnuuHbl. V3Mepenne puznueckux BeanunH. Puznyeckue npudopsl.
[TorpemHocTh H3MepeHnii MexxnyHapoaHast CucTeMa eIMHMUII.

Kak ¢wu3uka w©  Jpyrue eCTECTBEHHbIE HAayKH  H3Y4alOT  IPHUPOAY.
EctecTBeHHO-HAYYHBIN METOJ MO3HAHUS: HA0II0/IeHNE, ITOCTAHOBKA HAYYHOTO BOIIPOCA,
BBIJIBIDKEHHUE TUTIOTE3, SKCIIEPUMEHT IO IPOBEPKE TUTIOTE3, 00bICHEHNE HAOII0aeMOro
aBiieHHs. OnucaHue PU3NYECKUX SBJICHUN C TOMOILBIO MOJIEIEH.

Jlemoncmpayuu
MexaHnuyeckure, TeIIIOBBIE, JICKTPUUECKHUE, MATHUTHBIC, CBETOBBIC SIBJICHUA.
dusndeckre mpuoOOPHI U MPoIieaypa MPSMBIX H3MEPEHUH aHAJIOTOBBIM U IIUGPOBBIM
IpUOOPOM.

JlabopamopHhvie pabomul u onvimol

Omnpenenenre IEHBI JEICHUS KAl H3MEPUTEIHHOTO MPUOOpa.

N3mepenne paccTossHUM.

N3mepenne 06bEMa KUIKOCTH U TBEPOTO TENA.

Omnpenenenre pa3MepoB MaJbIX TEI.

N3mepenne Temneparypsl Py MOMOIIH KUIKOCTHOT'O TEPMOMETPA U IaTUYUKA
TEeMITepaTypHI.

[IpoBeneHue UCCIeNOBaHUS IO TIPOBEPKE TUIIOTE3BI: MATBLHOCTH IMOJIETA IIApUKa,
MYIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIe, YeM OOJIbIIIe BHICOTA ITyCKa.

Pa3nen 2. [lepBoHaya/ibHbIE CBeIEHUSI O CTPOEHUH BellleCTBA

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mmepbl. ONbIThI, JOKa3bIBAIOIINE
JIMCKPETHOE CTPOECHHUE BELIECTBA.

JIBrmxeHne yactull BeniectBa. CBSI3b CKOPOCTH IBUKEHUS YACTUL] C TEMIIEPATYPOIA.
BbpoyHoBckoe aBmxenue, nudys3us. BzanmoaeiicTBre yacTull BEUIECTBA: NPUTIKEHHUE
Y OTTAJIKABaHUE.

ArperaTHple COCTOSIHMSI BELIECTBA: CTPOCHUE Ta30B, JKUAKOCTEH H TBEPABIX
(KpUCTaINIMYECKUX) Tel. B3auMocCBs3b MEXKIy CBOMCTBAaMHM BEUIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U KX aTOMHO-MOJIEKYJIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Habmtonenue OpoyHOBCKOTO JIBHXKCHUSI.

Ha6nronenue nuddyszun.

HaGnronenue sBIIeHMA, OOBSCHSIONMIMXCS TPUTSHKCHHEM WM OTTaJKWBaHUEM
YaCTHIl BEIIECTRA.



Jlabopamopnvie pabomsi u onvimol
OreHka quaMeTpa aToMa METOJIOM PSJIOB (C UCTIONIb30BaHUEM (oTorpaduii).
OnBITH IO HAOTIOJEHUIO TEIIJIOBOTO PACIITMPEHHUSI Ta30B.
OnbIThl IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

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

Mexanunueckoe ABrxeHrue. PaBHoMepHOE U HEpaBHOMEPHOE ABMKEeHHE. CKOPOCTD.
Cpenusis CKOpOCTh PY HEPABHOMEPHOM ABMKEHUU. Pacu€T myT v BpEMEHH JBUKECHHUS.

SIBrienne nHepunu. 3aKOH MHEPLMU. B3aumoaeicTBUE TE KaK TPUYMHA U3MEHEHUS
CKOPOCTH ABMXKEHHUS Tel. Macca Kak Mepa MHEPTHOCTH Teya. III0oTHOCTH BeliecTsa.
CBs13b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMA BEILIECTRA.

Cuia KaK XapakTepucTuKa B3auMoaencTBusa Ten. Cuia ynpyrocta M 3akoH I'yka.
N3mepenue Cuiibl ¢ TOMOIIBIO IMHAMOMETpa. SIBleHre TAroTeHus u cuia Tskectu. Cuiia
TSDKECTU Ha Jpyrux miaHerax. Bec tena. HeBecomocTs. CokeHre Cuil, HalpaBICHHbBIX
nmo oaHou mpsiMou. PaBHonencTByromas cwi. Cuna TpeHus. TpeHHe CKOJbXKEHUS U
TPEeHUE NOKOs. TpeHne B Npupoie U TEXHUKE.

Jlemoncmpayuu
Habmronenne MexaHM4eCKOTo JBMKEHUS Tea.
N3mepenre ckopoCcTH NPSIMOJIMHENHOTO IBUKEHHUS.
HaOntonenue siBieHNUs] THEPIUU.
HaOnronenue nu3MeHeHus: CKOPOCTHU IIPU B3aUMOJICUCTBUU TeI.
CpaBHeHHE Macc 10 B3aMMOJICHCTBUIO TEII.
CiioxeHune cuil, HallpaBJIEHHBIX 110 OJHOU MPSIMOM.

Jlabopamopnvie pabomsi u onvimol

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

Omnpenenenue cpeiHel CKOPOCTH CKOJIbXKEHUS Opycka WM IIapuKa [0 HAKIOHHON
MJIOCKOCTH.

OnpeneneHne INIOTHOCTH TBEPIOTO TENA.

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

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIBI TPEHUS CKOJIBKEHUS OT Beca Tela
U XapaKTepa COMPUKACAIOLINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBiieHue TBEPABIX TeJ, )KUAKOCTEH 1 ra3oB

Hanenue. CrocoObl yMEHBIIEHUS W YyBEJIWYEHMs JAaBieHus. JlaBieHue rasa.
3aBUCHUMOCTH JaBJICHUS raza oT 00bEMa, Temmneparypsl. [lepenada qaBiaeHUs: TBEPIBIMU
TeaMM, JKUAKOCTAMH U Ta3zamu. 3akoH [lackama. IlHeBMaTMyeckne MallWHBI.
3aBUCUMOCTh JIABJICHHUSI JKUJIKOCTH OT TIIyOMHBL. ['HMIpocTaTuueckuili mapajaokc.
Coobmiaromuecst cocyabl. [ 'napaBinyeckue MEXaHU3MBI.

Atmochepa 3emsmm u armocepHoe pgamieHue. [IpuunHBI CyIECTBOBAHMS
BO3aAylIHON oOosiouku 3emiu. OnwiT Toppuuermu. M3Mmepenne atMocdepHOro



JaBJICHUS. 3aBUCHMOCTbh aTMOC(EPHOr0 AABJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEPHOTO J1aBJICHUS.

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

Jlemoncmpayuu

3aBUCUMOCTH JIABJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaua naBieHUs KUJIKOCTHIO U Ta30M.

Coobmraromuecs CoCy/bl.

['mnpasnrueckuu mpecc.

[IposiBnenue nericTBUs aTMOC(HEPHOTO JTABICHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOW YaCTH TeJla U
ITIOTHOCTH KUJKOCTH.

PaBeHCTBO BBHITAIKMBAIOIIEH CHJIBI BECY BBITECHEHHOM KUKOCTH.

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

JlabopamopHwvie pabomul u onvimol

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

OnpeneneHue BRITUIKMBAIOLIEH CHJIBI, JCHCTBYIOIIEW Ha TEJNO, MOrPYKEHHOEB
KUIKOCTb.

IIpoBepka HE3aBHCUMOCTH BBITAIKMBAIOIIECH CHJBL, JIEUCTBYIOIIEW HA TEJO
B KUJKOCTH, OT MaccChl TeJa.

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

KoHcTpynpoBaHre apeomeTpa WIM KOHCTPYUPOBAHME JIOAKW U OIPEACIICHHE €€
rpy30N0ABEMHOCTH.

Pa3znen 5. PaGoTa 1 MOIIHOCTH. DHEPIUs

Mexanuueckast padota. MOIIHOCTb.

[IpocTble MeXaHU3MBI: pblyar, 0J0K, HAKIOHHAs TIOCKOCTh. [IpaBuio paBHOBecHs
poiyara. [IpumeHeHue npaBuiia paBHOBECHsI pblyara K OJIOKy. «30JI0TO€ IMPaBUIIO»
mexanuku. KITJ[ mpocTsix Mmexann3mMoB. IIpocTbie MeXaHU3MBbI B OBITY U TEXHHUKE.

Mexanudeckas sHeprusi. Kunerndeckas v noTeHIMaibHas sHeprus. [Ipespamienue
OJTHOT'O BHJIa MEXaHUYECKOW PHEPTUU B IPYroil. 3aKOH COXPAHEHUS SHEPTUN B MEXAHUKE.

Jlemoncmpayuu
[TpumMepbl TPOCTHIX MEXaHU3MOB.

JlabopamopHhwvie pabomul u onvimol

Onpenenenne pabOTHl CHIIBI TPEHUS TPH PABHOMEPHOM JIBIDKCHUHM Teja
10 TOPU30HTAIILHOM ITOBEPXHOCTH.

HccnenoBanue yciaoBUM paBHOBECHS pbluara.



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

8 KJIACC

Pa3gen 6. TemioBble ABJIeHUSA

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

Mopenn  TBEPAOro, KUAKOTO M  Tra3o000pa3HOr0  COCTOSIHUM  BELIECTBA.
Kpucrammueckue u amopdubie Tena. OObsICHEHHWE CBOWCTB Ta30B, >KUJIKOCTEH H
TBEPJBIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKO Teopun. CMaurBaHue
Y KaWUISIPHBIC ABJICHUSA. TEIIOBOE PaCIIMPEHUE U CHKATHUE.

Temneparypa. CBsi3b TEMIEPATYPBI CO CKOPOCTBIO TEIUIOBOTO JBHKEHHS YACTHIL.
BuyTtpennsiss sneprus. CriocoObl M3MEHEHUsI BHYTPEHHEW SHEPTHU: TEIUlonepenaya u
coBeplieHne padboTel. Buael Temonepenayu: TEIJIONPOBOJHOCTh, KOHBEKIUS,
U3IIy4YCHHUE.

KonuyecTBo TemioTel. YenpHas TEIUIOEMKOCTh BellecTBa. 1emiooOMeH Hu
TEIUIOBOE PAaBHOBECHE. YpaBHEHME TeIIoBOro OanaHca. [lnaBieHue m oTBepleBaHue
KPUCTAJUIMYECKUX BEIIECTB. Y enbHas Terjiota IutaBieHus. [lapooOpasoBanue u
koHjeHcauusa. Mcnapenue. Kunenue. VYaenbHas Temiota mapooOpa30BaHHUS.
3aBUCHUMOCTh TEMIIEPATYPHI KUTIEHUSI OT aTMOC(HEPHOTO TaBJICHHUS.

BrnaxxnocTh Bo3myxa.

DHeprus TOIIMBA. Y IeJIbHAS TETUIOTA CTOPAHMUS.

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

3aKOH COXpaHEHUS U MPEBPAIICHUS SHEPTUH B TEIUIOBBIX MpOLIeccax.

Jlemoncmpayuu
Habntonenue OpOyHOBCKOTO JIBHXKCHUSI.
Ha6nronenue nuddyszuu.
Habmronenue siBjeHn cCMauyuBaHUs U KaWJUIIPHBIX SBICHU.
Habmronenune TenioBoro pacmpeHus Ted.
N3MeHeHue naBieHusi raza MNpu HU3MEHEHUHM O00BEMAa W HAarpeBaHUU WIH
OXJIAXKICHUU.
[TpaBuia u3mepeHus TeMIepaTyphl.
Bunbl Tenonepenayn.
OxnaxaeHue P COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepiiieHn# pab0OThl BHSITHUMHU CHJIAMH.
CpaBHeHHE TEIUIOEMKOCTEHN pa3IuYHBIX BEIIECTB.
HabGmronenne kumeHus.
HaOnronenue nocTossHCTBA TEMITEPATYPhI MPH TIIaBJICHUH.



Moenu TeIIOBBIX ABUTATEIIEH.

JlabopamopHhwvie pabomul u onvimol

OnBITHI IO OOHAPYKEHUIO TEHCTBUSI CHIT MOJICKYJIIPHOTO TIPUTSKCHHUSI.

OMnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WIIM caxapa.

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

Onpenenenue AaBiIeHUS BO3AyXa B OalJIOHE MIITPUIIA.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTH JaBIICHUS BO3AyXa OT €ro o0béMa u
HarpeBaHus WIH OXJIAKICHHUS.

[IpoBepka TruUMOTE3bl JUHEWHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA >KUJIKOCTH
B TEPMOMETPUYECKOHN TPYOKE OT TEMIEPATYPHI.

HaGmoienne n3MeHeHus: BHyTpEHHEH SHEPTUH Tejla B pe3yJIbTaTe TeIionepe1adn
Y paOOThI BHEIIHUX CHJI.

UccnenoBanue siBieHUs TEIIOOOMEHA IMPU CMEITUBAHUU XOJIOJAHOW U ropsuei
BOJIbI.

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

OnpenenenHne yIeapHOM TEMIIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca UCHapeHus.

OrnpeneneHrue OTHOCUTEIBHOM BIIAJKHOCTH BO3AYXa.

Ornpenenenue yaenbHON TEIIOTHI ILUIABICHUS JIbJA.

Paznen 7. DinekTpuyeckue 1 MATHUTHBIE SIBJICHUS

OnekTpuzanus Tenl. J[Ba poaa d3IEKTpUYECKHUX 3apsaloB. BzaumopelictBue
3apspKeHHBIX Tel. 3akoH KyoHa (3aBUCHMOCTh CUITBI B3aUMOICHCTBHSI 3aPSKEHHBIX TEJl
OT BEJIMYUHBI 3aPSI/IOB U PACCTOSHHS MEXTY T€TIaMu ).

OnekTpuueckoe mojne. Hanpsok€HHOCTh  anekrpuueckoro mois.  [IpuHiun
CYINEPIIO3ULIUU AIEKTPUUECKUX MOJIeH (Ha KAUeCTBEHHOM YPOBHE).

Hocurenun »saekTpuueckux 3apsa/ioB. DJIEMEHTAPHBIA 3JIEKTPUUYECKUN  3apsi.
Crpoenue atoma. [IpoBOAHMKH M JUAIEKTPUKHU. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO
3apsaa.

DJIEKTPUYECKUM TOK. Y CIIOBHS CYIIECTBOBAHUS 3JIEKTPUUECKOr0 TOKa. MicTouHMKH
MOCTOSIHHOTO  TOKa. JIEHCTBUSL 3JIEKTPUYECKOTO TOKa (TEIUIOBOE, XHWMHYECKOE,
MarHuTHOE). DJIEKTPUYECKHUM TOK B KHUJKOCTSIX U razax.

Onektpuueckas uenb. Cujla Toka. DIeKTpuueckoe HanpspkeHue. COnpoTHBIIEHUE
MPOBOJHUKA. YIEJIbHOE COMPOTUBIICHHE BellecTBa. 3akoH Oma sl ydacTKa Iemu.
[TocnenoBaTenpHOE M APAJLIEIBHOE COEMHEHHUE TPOBOIHUKOB.

PaboTa u MOITHOCTB ANIEKTPUUYECKOTO TOKA. 3akoH Jlxkoyna—Jlenua. DnekTpuueckue
LMY U TOTPEOUTENH 3IEKTPUIECKOM sHepruu B ObITy. KopoTkoe 3aMbikaHuMe.

[TocTrossHHBIE MarHuThl. B3auMOAEHWCTBHE NOCTOSHHBIX MAarHuTOB. MarHuTHoOE
nojie. MarHuTHoOe 1oJjie 3eMJIM M ero 3Ha4eHue ISl )KU3HU Ha 3emie. OnwIT Dpcrena.



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

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

Jlemoncmpayuu
DJIeKTpU3aLUs TE.
JIBa pona aNEeKTPUYECKUX 3apSAI0B U B3AUMOJECHCTBUE 3aPSKCHHBIX TEIL.
Y CTpONCTBO M AEHCTBUE JIIEKTPOCKOIIA.
DJIEKTpOCTaTUYECKass MHIYKIIUSL.
3aKOH COXpaHEHUS JIEKTPUUECKUX 3aPsJI0B.
[IpOoBOIHUKH U JUATIEKTPUKH.
MonennpoBaHre CHIOBBIX JUHUAN 3JIEKTPUUECKOTO TTOJIS.
M CTOYHUKM TTIOCTOSHHOTO TOKA.
JlencTBUS NEKTPUUYECKOTO TOKA.
DIIEKTPUYECKHUMN TOK B )KUIKOCTH.
["a30BbIi1 pa3ps.
N3mepenne cuitbl TOka aMIIepMETPOM.
N3mepenne 3neKTpruiIeCKOro HarpsKeHUS BOJIbTMETPOM.
Peocrar u Mmara3uH CONpOTUBIICHUN.
BzanMoaencTBre NOCTOSTHHBIX MAarHUTOB.
MoaenupoBaHre HEBO3MOKHOCTH Pa3/I€JICHUS MOJIOCOB MarHuTa.
MoaenupoBaHHEe MArHUTHBIX MMOJIEH TTOCTOSTHHBIX MAarHUTOB.
OnbIT Opcrena.
MarsauTtHOE€ 1osie ToKa. DIEKTPOMAarHur.
JlelicTBHE MAarHUTHOTO TOJISl HA IPOBOJIHUK C TOKOM.
DJIEKTPOJBUTATEND MOCTOSIHHOTO TOKA.
HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHON UHIYKIIUY.
OnbiTel @apanest.
3aBUCUMOCTH HAIlPaBJICHUS HHAYKIIMOHHOTO TOKA OT YCJIOBUI €r0 BO3HUKHOBEHHS.
DIIEKTPOre€HEePATOP MOCTOSTHHOTO TOKA.

JlabopamopHvie pabomul u onvimol
OnbITH IO HAOTIOACHUIO DJIEKTPU3AIUH TEJl MHAYKIINEH U MPU CONMPUKOCHOBEHUHU.
HccnenoBanue neiicTBUS JIEKTPUUECKOTO OIS HA MPOBOJTHUKYU U JTUDJICKTPUKH.
COopka 1 mpoBepka paboThI IEKTPUIECKOM IIEMU TOCTOSHHOTO TOKA.
H3mepenune u peryaIupoBaHie CHIIbI TOKA.
N3mepenne u peryampoBaHUE HAMPSHKEHUS.
HccnemoBanne  3aBUCUMOCTH  CHJIBI  TOKa, HIYIIETO  4Yepe3  Pe3UcTop,
OT CONPOTHUBIICHUS PE3UCTOPA M HAMPSDKEHUS HAa PE3UCTOPE.



OnbIThl, JIEMOHCTPHUPYIOIINE 3aBUCHUMOCTh JJIEKTPUUYECKOTO COMPOTUBIICHUS
MIPOBOJHUKA OT €ro0 JUIMHBI, IUNIOMAAU TONEPEYHOTO CEYEHUS U MaTEpHAIIA.

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

IIpoBepka npaBuia st CUJIbI TOKA MPU NApaLIEIbBHOM COEIUHEHUH PE3UCTOPOB.

Onpenenenre pabOThI 3AEKTPUUECKOT0 TOKA, HIYIIETO Yepe3 PE3UCTOP.

OnpeneneHre MOIHOCTHY AJIEKTPUUECKOTO TOKA, BBIACIISIEMON HA PE3UCTOPE.

HccnenoBanne 3aBUCHUMOCTH  CWJIBI  TOKa, MAYLIEr0 4Yepe3  JaMIIOUKYy,
OT HANPSHKEHUS HA HEM.

Onpenenenue KIIJ[ Harpesarens.

UccnenoBanre MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MAarHUTOB.

N3ydenne MarHuTHOTO MOJISI MOCTOSHHBIX MAarHUTOB MPHU UX OOBEIMHEHUU U
pa3acieHUHN.

Hccnenosanue neicTBUA 3IEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

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

N3ydenne neiicTBUS MArHUTHOTO MOJI Ha TPOBOJAHUK C TOKOM.

KoHcTpyrpoBanue u uzydeHue padoThl JJIEKTPOABUTATENS.

Nsmepenue KII] anexTpoaBuraTenbHON YCTAHOBKH.

OMNBITHI IO UCCIICIOBAHUIO SIBJICHUS DJICKTPOMArHUTHON MHIYKIIMU: UCCIIECIOBAHNE
M3MEHEHU 3HAYCHHS U HAIIPaBJIEHUS UHAYKIMOHHOTO TOKA.

9 KUIACC

Pa3nen 8. Mexanudeckue siBJIeHUsI

Mexanunueckoe  JABWKEHHE. MarepuaiibHas  Touka. (Cucrema  OTcYETa.
OTHOCUTENBHOCTh ~ MEXAaHMYECKOTO  JBWKEHUA. PaBHOMEpHOE  NPSAMOJIMHEHHOE
nBr>keHue. HepaBHoMmepHOoe mnpsiMonnHEHOE ABWKeHWE. CpenHssi U MTHOBEHHAs
CKOpPOCTb T€Jia TP HEPABHOMEPHOM JIBUKEHHM.

VYckopenne. PaBHOyckopeHHOE TIpsiMOJIMHENHOE ABKeHne. CBOOOAHOE MajieHUE.
OmnpiThl ["anunes.

PaBHOMepHOE JnBHXKEHHE N0 OKpyxHOcTH. [lepmox m yacrota oOpamieHus.
JIuneitHas u yrioBast CKOpocTU. LIeHTpoCcTpeMHUTETRHOE YCKOPEHHE.

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

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHHUS CKOJBXKECHUSA, CHIA
TPEHUS MMOKOSI, IPYTUE BUJIbI TPCHUSL.

Cwita TSKECTU M 3aKOH BCEMUPHOTO TATOTCHUS. Y CKOPEHUE CBOOOIHOTO MaJACHUSI.
Jemxenue mnanetr Bokpyr Comnua. IlepBas kocmuueckas ckopoctb. HeBecomMocTh u
MEPETPY3KHU.



PaBHOBecue wMmarepuanbHON TOUkH. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA € 3aKPEIUIEHHON OChIO BpallleHusa. MOMEHT cuiibl. LIeHTp TsKeCTH.

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

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

Jlemoncmpayuu

Ha6nronenne MexaHn4ecKoro JBMKEHUS TeIa OTHOCUTEILHO PA3HBIX TEJT OTCUETA.

CpaBHeHUe MyTel U TPACKTOPUI JBUKEHUSI OJHOTO U TOTO K€ TeJla OTHOCUTEIBHO
Pa3HBIX TEJI OTCYETA.

N3mepenune CKOpoCTH U YCKOPEHHUSI IPSIMOJIMHEMHOTO JABUKECHUS.

HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JBHKCHUA.

Hab6nronenue nBr>keHus Tea o OKpy>KHOCTH.

HaOnronenne MeXaHMUECKUX SIBJICHUW, MPOUCXOAIIMX B CHCTEME OTCUETA
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBM)KEHHUH OTHOCUTEIHHO KaOWHEeTa
bu3uKH.

3aBUCHUMOCTh YCKOPEHHUS T€Ia OT MAcChl TeNa U IEUCTBYIOLIEH HAa HETO CUJIBI.

HaOnronenue paBeHcTBa CUII MPU B3aUMOJIEUCTBUU TEJL.

N3meHneHne Beca Tena mpu yCKOPEHHOM JIBUKEHHH.

IIepenaya uMmirysbca Ipu B3aUMOJACHCTBUU TEIL.

[TpeobpazoBanus SHEPTrUU MPU B3aUMOCHCTBUU TEJL.

CoxpaHeHre uMIyJibca MPU HEYIIPYTOM B3aWMOICCTBUHU.

CoxpaHeHue UMITyJIbca Ipu aOCOJIIOTHO YIIPYTOM B3aUMO/ICHCTBUM.

Ha6nronenue peakTHBHOTO JABUKEHUS.

CoxpaHeHHne MEXaHU4YEeCKOM SHEPTUU MPU CBOOOTHOM Ma/ICHUH.

CoxpaHeHME€ MEXaHWYECKOM OHHEPruM TMPH JBUKECHHM Tejla TMOJA JICUCTBUEM
MPYKUHBI.

JlabopamopHhwvie pabomul u onvimol

KoHcTpymnpoBaHnue TpakTa JUisl pa3roHa U JalbHEUIIEr0 paBHOMEPHOTO JIBFKCHHUS
IIapyuKa WIA TeTIEKKH.

Omnpenenenre cpenHel CKOPOCTH CKOJIbKEHUsI OpyCcKa WIIM JBYDKCHHS IIAPHUKAIIO
HAaKJIOHHOM INIOCKOCTH.

Omnpenenenre yCKOPEHUs Teja MPU PaBHOYCKOPEHHOM JBWKCHUH MO HAKJIOHHOU
TUTOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH ITPH PaBHOYCKOPEHHOM JIBH)KCHHH
0e3 Ha4aJIbHON CKOPOCTH.

[IpoBepka TUIOTE3BI: €CIM TPH PAaBHOYCKOPEHHOM JBW)XCHHH 0€3 HadaJlbHOU
CKOPOCTHU MIYTH OTHOCSATCS KaK PsJT HEUETHBIX YHCEII, TO COOTBETCTBYIONIUE TIPOMEKYTKH
BPEMEHU OJIMHAKOBHI.



Uccnenoanne 3aBUCUMOCTH CUJIbI TPEHUSI CKOJIBXEHUS OT CHJIbl HOPMAJIBHOTO
JTABJICHUSI.

Onpenenenue K03hHULIMEHTA TPEHUS CKOJIbKEHUS.

Omnpenenenre KECTKOCTH PYKUHBI.

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

Omnpenenenue pabOThl CUIIBI YIPYTOCTA TPHU MOABEME I'py3a C HCIOJIb30BAHUEM
HEIMOJABUYKHOTO U MOJBUKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHEHUsI SHEPTUH.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHbI

KonebarenbHoe nBmwkeHne. OCHOBHBIE XapaKTEPUCTUKH KoJICOAHMM: TepHof,
4acToTa, aMIUINTyJa. MaremMaTW4ecKuid W TNPYXUHHBIA MasTHHUKU. [IpeBpamienue
SHEPIUM MPHU KOoJeOaTeIbHOM JBUKCHUU.

3aryxarone kojiebanus. BeiHyXaeHHbIE KoneOaHus. Pe3onanc. Mexanuueckue
BOJIHBI. CBOMCTBAa ME€XaHWYECKHUX BOJIH. [IpomonpHBIE M MonepedHbie BOJIHBL. J[JinHA
BOJIHBI U CKOpPOCTh €€ pacmpocTpaHeHUs. MeXaHHYeCKHe BOJHBI B TBEPIOM Tele,
CEUCMHUYECKHE BOJIHBI.

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

HabGnronenue kosiebanuil Tes1 N0 AEHCTBUEM CUJIbI TSKECTH U CUJIBI YIPYTOCTH.

Ha6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

Habmronenune BeIHYXICHHBIX KOJICOAHHWI M pe30HaHCA.

PacnipocTpanenue nmpoaoJibHBIX U MONEPEYHBIX BOJIH (HA MOAEIH).

Habmronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTUYECKHI PE30HAHC.

JlabopamopHwvie pabomul u onvimol

Omnpenenenre YaCTOThI M MIEpHOIa KOJICOaHUH MAaTEMaTHICCKOTO MasTHUKA.

Omnpenenenre 4acTOThI M MEpUO/Ia KoJIeOaHUN IPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTU TEPUO/Aa KOJEOAHUI MOJBEIICEHHOTO K HUTHU Tpy3a
OT JUTMHBI HUTH.

HccnenoBanue 3aBUCHMOCTH TepHOJa KOJIeOAHWUH TIPYKUHHOTO MAasTHHKA
OT MaccChl Tpy3a.

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

OnBITB, JEMOHCTPHUPYIONIUE 3aBUCHMOCTH IEepHUoAa KOJIeOaHWW TPYKUHHOTO
MasTHHKA OT MacChl Tpy3a U )KECTKOCTH MPY>KHHBI.

W3mepenue yckopeHus: CBOOOTHOTO TaICHHUS.

Pa3nen 10. DiieKTpOMATrHUTHOE 10J1€ M JIEKTPOMATHUTHBIE BOJTHBI
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DNeKTpOMarHuTHOE ToJIE. DneKTpOMarHuTHbHIE BOJIHBI. CaoiicTBa
ANEKTPOMATrHUTHBIX BOJH. IllKama 3JIeKTpOMarHUTHBIX BOJIH. Vcmosb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3U.

DnexkTpomMarHuTHas npupoaa ceera. CKopocTs cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBolicTBa JIEKTPOMAarHuTHBIX BOJIH.
BoiHOBBIE CBOMICTBA CBETA.

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

Pasznea 11. CBeroBble sIBJIEHHSA

JlyueBas mopmenn cBera. Mcrounukn cBera. [IpsimonuHeniHoe pacmpocTpaHeHue
ceeta. 3armeHuss Connua u Jlywel. Otpaxenue cera. [linockoe 3epkano. 3akoH
OTpa)KEHUs CBETA.

IIpenomienue cBeta. 3aKOH IpesioMiieHusl cBeta. [lomHoe BHyTpeHHee OTpakeHHe
cBeta. lcnosib30BaHuE NOJHOTO BHYTPEHHETO OTPAXKEHHS B ONITUYECKUX CBETOBOJIAX.

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

Pasnoxxenue 6enoro ceera B criektp. OnbiThl HetoToHa. CliokeHHE CTIEKTpaIbHbBIX
1BeTOB. Jlucnepcus cBeTa.

Jlemoncmpayuu
[IpsAMonMHEHOE PaCIIPOCTPAHEHUE CBETA.
OtpaxkeHue cBeTa.
[Tomy4yenue n3o0paxeHuit B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.
OnTH4eCcKU CBETOBO/I.
Xon nyyei B coOuparoleit JImH3e.
XO0J1 Tydeu B paCCEUBAOLIEN JIMH3E.
[Tony4yenue n300paxeHuil ¢ MOMOIIBIO JIMH3.
[Tpuntun neiictBus GoroamnmnapaTa, MUKPOCKOIIAa U TEIIECKOTIA.
Mopensb riasa.
Pa3noxenue 0enoro cBeTa B CIIEKTP.
[Tonyuenue Oenoro cBeta NMpu CI0KEHUU CBETA PA3HBIX I[BETOB.

JlabopamopHwvie pabomul u onvimol
HccnenoBanue 3aBUCHMMOCTH yTila OTPaKEHHUSI CBETOBOTO JIyda OT yrJjia MMaJICHUs.
N3yuenne XxapaKTepUCTUK N300paKeHHUs MTPEAMETa B INIOCKOM 3epKaJie.
HccnenoBanue 3aBUCMMOCTH yTJla MPEJIOMIICHHS CBETOBOTO JIyda OT yTIJia MaIeHuUs
Ha TPAHUIIE «BO3TyX—CTEKIION.
[Tonyuenne n300pa>keHU C MOMOIIBIO COOUPAFOIICH JIMH3HI.
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Onpenenenue GOKYCHOTO pacCTOSHUS U ONITUYECKON CUIIbI COOMPAIOLIEH JIMH3bI.

OmnBITHI IO Pa3JI0OKEHUIO OEJIOr0 CBETa B CHEKTP.

OnbITHl IO BOCHIPUATHIO LIBETA MPEAMETOB IPU UX HAOJIIOJICHUM Yepe3 I[BETOBbIC
(GUIBTPBI.

Pa3nen 12. KBanToBbI€ sIBJI€HHS

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

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

SAnepHble peakuru. 3aKOHBI COXpPaHEHU 3apPSA0BOTO U MAaCCOBOTO YUCEN. DHEPIrus
CBSA3M aTOMHBIX sAnep. CBs3p Maccel M 3Hepruu. Peakuuu cuHTE3a M JENEHUS SIED.
Ncrounuku saeprun ConHua u 3BE31.

Anepnas osHepretvka. JIeMCTBHS paaMOAKTUBHBIX M3JIy4YEHUNM Ha JKHUBBIC
OpTaHU3MBI.

Jlemoncmpayuu
CneKTpbl U31y4E€HUS U TMOTJIOIICHHUS.
CnekTpbl pa3IuyHbIX Ta30B.
CnekTp Bogopoaa.
Habmronenue tpexkoB B kamepe Buibcona.
Pabora cuéTurika HOHU3UPYIOMKNX U3ITYICHUH.
Peructpanus uznydeHus: IpupOIHBIX MUHEPAJIOB U TPOIYKTOB.

Jlabopamopnvie pabomsi u onvimol

HaGnroneHue CruioniHpixX ¥ IMHEWYAThIX CIIEKTPOB U3TYUCHUS.

UccnenoBanue TPEeKOB: M3MEPEHHE SHEPTUU YACTHIIBI IO TOPMO3HOMY IyTH
(o pororpadusam).

N3mepenne paarnoakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-0000IIAK NI MOTYJIb

[ToBTOpUTENHEHO-0000IIAIOIIMK MOAYIL TMpEaHA3HAYEH ISl CUCTEMATH3aluu U
00001IEHUS TPEMETHOTO COJICPKAHUSI U OMBITA JACSATEILHOCTH, MPUOOPETEHHOTO MPHU
W3YYEHUH BCEro Kypca (QU3MKH, a TakXKe IS TMOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY M0 (pU3UKe JIsi 00ydaromuXcsi, BBIOPABIIUX 3TOT YUCOHBIM
peaMer.

[Ipy wm3yyeHHH [OaHHOTO MOJYJSI PEATU3YIOTCS U CHUCTEMATU3UPYIOTCS BHUJIbI
NESATETLHOCTH, HAa OCHOBE KOTOPBIX OOECIEYMBAETCS JOCTHKEHUE TPEIMETHBIX W
MeTanpeIMETHBIX MJIAaHUPYEMBIX pe3yJbTaToB oOyueHwus, dbopmupyercs
€CTEeCTBEHHO-HayYHasi TPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJOB HCCIICIOBAHUS
SIBJICHUW MPUPOBI U TEXHUKH, OBJIAJICHUE YMEHUIMHU OOBSICHATH (DU3NUECKUE SBICHUS,
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MIPUMEHSISL TIOJIyYEHHBIE 3HAHMS, pEllaTh 3aJadyd, B TOM YHCIIE KayeCTBEHHbIC U
AKCIIEPUMEHTAJIbHBIE.

[IpuHIMIIHAIBHO AEATENBHOCTHBIN XapaKTep JAHHOIO pa3esa peaanu3yercs 3a CUET
TOT0, YTO O0YYAIOUIUECS BBIMOJHSIOT 3a/1aHUs1, B KOTOPBIX UM MPEJIaraeTcs:

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

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

OOBSICHSATh HAy4YHbICE OCHOBBI HaMOOJIEe BAXHBIX JOCTHKEHUN COBPEMEHHBIX
TE€XHOJIOTUW, HalpUMEp, MPAKTUYECKOIO HCHOJb30BAHUS PA3IUYHBIX HCTOYHUKOB
SHEPrMM Ha OCHOBE 3aKOHAa IIPEBpPAIICHUS W COXPAHEHUS BCEX H3BECTHBIX BHUJOB
SHEPIUH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

N3ydyenne ¢u3MKM HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAaIPaBJICHO
Ha JIOCTM)KCHHE JIMYHOCTHBIX, METAlPEIMETHBIX U TPEAMETHBIX 00pa30oBaTeIbHbBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare m3ydeHus (U3NKM HAa ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
y oOyuaromerocsi OyayT copMUPOBaHbI CIEAYIONINE TUYHOCTHBIE PE3yJIbTaThl B YACTHU:

1) naTpUOTHYECKOT0 BOCTUTAHMA:

IIPOSIBJICHUE MHTEpPECAa K UCTOPUHA U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
bu3nUecKoil HayKH;

LIEHHOCTHOE OTHOLLIEHUE K JTOCTUKEHUSAM POCCUUCKUX YUEHBIX-(PUZHKOB;

2) rpaKAaHCKOT0 U TYXOBHO-HPABCTBEHHOT'0 BOCITUTAHMS:
TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJIEHUM OOIIECTBEHHO-3HAYUMbIX U
ATUYECKUX MPOOJIEM, CBI3aHHBIX C TPAKTUUECKUM MPUMEHEHUEM JTOCTIKEHUN (DU3UKU;
OCO3HAaHHUE BAXKHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JIESITEIIBHOCTH YYEHOTO;

3) 3CTETHYECKOr0 BOCIIUTAHUS
BOCIIPUATHE DCTETUYECKUX KAadeCTB (PM3MUYECCKONM HAayKH: €€ TapMOHHYHOIO
HIOCTPOEHHS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOT0 MO3HAHUSI:

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

pa3BUTHE HAy4YHOW JIFOOO3HATENBHOCTH, MHTEpeca K HCCIEI0BATEIbCKON
JIESITENBHOCTH;

5) hopMupoBaHUsI KYJIbTYPbI 3I0POBbSI 1 SMOIMOHAJILHOI0 0J1ATOTIOTYIHSI S
OCO3HaHWE I[IEHHOCTM Oe3omacHOro oOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXKHOCTH MPaBHJI OE30MACHOTO TOBEICHUSI Ha TPAHCIIOPTE,
Ha JIOpOrax, ¢ MIEKTPUUECKUM U TETUIOBBIM 000pYAOBAaHUEM B JIOMAIITHUX YCIOBUSIX;
c(hOpMHUPOBAHHOCTh HaBbIKa pedIeKCUH, MPU3HAHUE CBOETO IMpaBa Ha OUIMOKY U
TaKOTO K€ MpaBa y JIPyroro 4eaoBeKa;

6) TPy10BOT0 BOCTIMTAHUS:

aKTUBHOE Y4YacTHE€ B PEIICHUW MPaKTUYECKUX 3a7ad (B pamMKax CEMbH,
oOpa30oBaTeNbHON OpraHu3aliii, Tropojaa, Kpas) TEXHOJOTHYECKOW W COIMAIbHON
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 MPUMEHEHHE (PU3MUECKUX 3HAHHWH ISl PEIICHHS 3aJlad B 00J1acTH
OKpY>KaroIel cpe/ibl, INIAHUPOBAHUS TTOCTYIIKOB M OLICHKH UX BO3MOYKHBIX MTOCIICACTBUN
JUISL OKPY>KaIOIIEeH Cpeibl;

OCO3HAHHE TJI00ATBLHOTO XapaKTepa SKOJOTHUECKUX MPOOJIEM U TyTEe UX PEIICHHUS;

8) amanTanuu K U3MEeHAIOIHUMCS YCJIOBHAM COIHAILHOW W MPUPOIHOI Cpeabl:

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

MOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO JEATEeIbHOCTD;

noTpeOHOCTh B (GOPMUPOBAHUM HOBBIX 3HAHUM, B TOM YHUCJE (POPMYITUPOBATh HCH,
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 pesynapTaTe OCBOCHHS TpOTrpaMMbl MO (U3HKE HA YPOBHE OCHOBHOTO OOIIETrO
oOpaszoBaHus y oOyuaromierocsi 0ynyt copMUpoBaHbl MeTampeaMETHBIE pe3yJIbTaThl,
BKJTFOYAFOIIME TTO3HABATEIILHBIC YHUBEPCAIbHBIC YICOHBIC TEUCTBYS, KOMMYHUKATHBHBIC
YHUBEPCATbHBIE YUeOHbIC JCHCTBUS, PETYISITHBHBIC YHUBEPCATbHBICYICOHbBIC TCHCTBHS.

Ilo3HaBaTebHbIC YHUBEpPCAJbHbIC Y4eOHbIC ACHCTBUS
ba3oBbie Joruvyeckue 1eHCTBU:

BBISIBJISITH U XapaKTepU30BaTh CYLIECTBEHHbIE NPU3HAKKM OOBEKTOB (SIBJICHUN);

yCTaHaBIUBATh CYIIECTBEHHbIN NMPU3HAK KIACCU(PUKALUU, OCHOBAHMS
JUTs1 0000LIEHUS U CPAaBHEHMUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEYHS B pacCMaTPUBAEMBbIX (haKTax, JaHHBIX
¥ HAOMIOZCHUSIX, OTHOCSIINUXCS K (PU3HMUECKUM SIBIICHUSIM;

BBISIBJISITH IPUUUHHO-CJIC/ICTBEHHBIE CBSI3U MPU U3yYEeHUHU (PU3MUECKUX SBICHUN U
IPOLIECCOB, JeNiaTh BBIBOJABI C HCIONb30BAaHUEM JEAYKTUBHBIX W HWHAYKTHUBHBIX
YMO3aKJIIOU€HUH, BBIJIBUTATh TUTIOTE3bI O B3AaUMOCBA3SIX (PU3HUECKUX BEJIINYHH;

CaMOCTOSITENIbHO BBIOMpATh CHOCOO pemieHus ydeOHOW (u3MUecKo 3amadu
(cpaBHEHHE HECKOJIBKUX BAPUAHTOB PEIIeHNsI, BEIOOp Hanbosiee MoIX0SIIEeTo ¢ yIETOM
CaMOCTOSITENTLHO BBIJCIEHHBIX KPUTEPHUEB).
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ba3oBble ucciaenoBare/ibCKue JeHCTBUSA!

UCTIONB30BaTh BOMPOCHl KaK HCCICNOBATEIbCKUH HHCTPYMEHT TIO3HAHWS,

MPOBOJIUTH TIO CaMOCTOSATEIHLHO COCTABICHHOMY IUIAaHY OIIBIT, HECJIOKHBIN
bU3MYEeCKUl  OKCIEPUMEHT, HEOOJBbIIOe HCCIAeAOBaHNEe (DUINISCKOTO  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 BO3MOXKHOE JajbHEHIee pa3BUTHE (PUINISCKUX TPOIECCOB,a
TaK)Ke BBIIBUTATh MPEATIOIO0XKEHHUSI 00 MX Pa3BUTUHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Pa6ora ¢ undopmanmueii:

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

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

CaMOCTOATENIbHO BBIOMPAaTh ONTUMAIBHYIO (POpMY MpeACTaBICHHUs] HHPOpMALUU U
WUTIOCTPUPOBATh pELIaeMble 3aa4ll HECJIOKHBIMM CXEMaMH, JAuarpaMMaMH, HHOM
rpadukoil 1 ©X KOMOMHAIIUSAMH.

KomMMyHUKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC NCCTBUS:

B X0JIe OOCYXJeHHs Y4eOHOro maTepuaiia, pe3ysbTaToB JIa0OpaTOPHBIX pPadboT
Y MPOEKTOB 33]1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOI TeMbl W BBICKA3bIBATh HJICH,
HalleJICHHBIC Ha PEIICHHE 3aa9d U MOepKaHue 0JIaro’KenaTeTbHOCTH OOIICHHMS,;

COTIOCTaBIIATb CBOM CYXJICHHSI C CYXACHHUSIMHU JIPYTUX YYaCTHUKOB JUAjora,
OOHapy>KHUBaTh Pa3IMUME U CXOJCTBO MO3UITUH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChMEHHBIX TEKCTaX;

nyOJUYHO TPEACTABIATh PE3YIbTaThl BBIMOJHEHHOTO (DU3UYECKOTO OIbITa
(PKCIIepUMEeHTa, UCCIEA0BaHUs, POEKTA).

MOHUMATh U UCTIOJIb30BATh MPEUMYIIIECTBA KOMAHAHOW U MHIUBUIYATHHOU PabOTHI
IIPU PEIIEHUN KOHKPETHON (PU3NYecKoil mpoOIeMbl;

NPUHUMATh 1€ COBMECTHOW NIeATEeNbHOCTH, OPTraHU30BBIBATH JCHCTBUA MO €&
JOCTIDKCHUIO: PACTIPENEIISTh POJH, 00CYXKIaTh MPOIECCHl U Pe3ylabTaThl COBMECTHOM
paboTHI, 00001IaTh MHEHUS HECKOJIBKHX JIFOJICH;

BBITIOJTHATH CBOIO YacTh pabOTHI, JOCTUTAs KAaYECTBEHHOTO Pe3yJIbTaTa M0 CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOU JICHCTBHS C IPYTUMHU WICHAMH KOMAaH]IbI;

OIICHMBATh KadeCTBO CBOEro0 BKJIaja B OOMUN TMPOAYKT IO KPUTCPHSIM,
CaMOCTOSTEIILHO CPOPMYIIMPOBAHHBIM YUaCTHUKAMHU B3aMMOICHCTBUS.
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PerynsitTuBHbIe YHUBeEpPCAJbHbIC Y4eOHbIC HeHCTBUS
Camoopranusanus:

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

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

CaMOCTOSITENIbHO COCTAaBJISITh AJITOPUTM peIIeHUs] (PU3NYECKON 3a/1ayil WM TUIaHa
UCCJIEIOBAHUS C YYETOM 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;

OOBSACHATh NMPHUUMHBI JOCTHXKEHUS (HEJOCTUKEHMS) PE3ylbTaTOB JIEATEIbHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

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

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIIU U YCIOBUIM.

CTaBUTh ce0s Ha MECTO JAPYroro 4eloBeKa B XOJE CIopa WIH JUCKYCCHM Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTOro0.

MpU3HaBaTh CBOE NPABO HA OWIMOKY NpH peumieHud (U3MYECKUX 3a]ad  WId
B YTBEPJKJICHUAX Ha HAYYHBIEC TEMBI U TAKOE K€ IPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenus B 7 KJjacce TpeIMETHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH y OOYJAIOIITUXCSI YMECHHUI:

WCIIONIB30BaTh TOHATHSA: (U3MYECKHE W XUMHUYCCKHE SIBJICHHS, HAOIIOICHHE,
OKCIIEPUMEHT, MOJICIb, THUIIOTE3a, CAWHUIBI (PU3NYECKUX BEIMYMH, aTOM, MOJICKYJa,
arperaTHble COCTOSIHMS BelecTBa (TBEPIOE, JKUIKOE, Ta3000pa3HOE), MEXaHUYECKOE
IBIDKEHWE  (paBHOMEpPHOE,  HEpPaBHOMEPHOE,  TMPSIMOJUHEHHOE),  TPACKTOPHS,
paBHOACHCTByIOIIAas cuji, jAedopmanus (ympyras, IUIaCTUYECKasl), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBL;

paznuyath sBiIeHus (muddys3us, TEIIOBOe JBIKCHHWE YaCTHI[ BEIIeCTBa,
paBHOMEpHOE IBMKCHUE, HEPABHOMEPHOE ABMKEHUE, WHEPIUS, B3aUMOJCHCTBHEC TEI,
paBHOBecHE TBEPHBIX TENI C 3aKPEIUIEHHOW OCBHIO BpAIICHHs, Tepenada aBlICHUS
TBEPIABIMHU TEJIaMH, XKUIAKOCTIMU M Ta3aMH, aTMOC(EpHOE JaBJICHHE, TUTaBaHUE TeT,
MPEBPAIICHUS] MEXaHUYECKON SHEPTUH) TI0 OMHMCAHHMIO WX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIONTUX TaHHOE (PU3HUECKOE SIBIICHUC;

pacro3HaBaTh MPOSBICHUE HW3YYCHHBIX (PU3HUECKUX SBJICHUA B OKPYKAIOIIEM
MUpE, B TOM YnCiIe (PU3UIECKUE SBICHHS B IPUPOJIC: IPUMEPHI IBMKEHUS C Pa3TMIHBIMU
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CKOPOCTSIMH B XMBOW M HEXUBOW NPUPOJAE, ACHUCTBHE CHUJBbl TPEHUS B NPUPOAE U
TEXHUKE, BJIUSHUE aTMOC(EPHOro HaBiCHUS Ha >XUBOM OpraHu3M, IUIaBaHUE pbIO,
pbluard B TeJ€ 4eJIOBEeKa, MPU 3TOM NEPEBOJAUTH MPAKTUYECKYIO 3a7ady B yueOHYIO,
BBIICIISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3UIECCKUX SBICHHM;

ONMKCHIBATh HU3YYCHHBIE CBOMCTBA Te€N W (PU3MYECKHE SIBJICHUSA, MCHOIb3Ys
dusznyeckue BeTMUUHbI (Macca, 00bEM, TUIOTHOCTh BEIECTBA, BPEMsI, IIyTh, CKOPOCTb,
CpemHsisl CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSKECTH, BEC TEJA, CHJIA TPEHMS, JABJICHUE
(TBEpIOrO Tena, >KUIAKOCTH, rasza), BBITAJKUBAIONIAs CHJIA, MEXaHMuYecKas padora,
MOIIHOCTb, TUIEYO CHJIBI, MOMEHT CHJIbI, KO3(QQUIMEHT TOJE3HOTO JEHCTBUS
MEXaHU3MOB, KUHETUYECKasl U TMOTEHIMAJIbHAsl SHEPTUs), NpU OMHCAHUM IMPABUIBHO
TpPaKTOBaTh (PM3MUECKUI CMBICI UCIIOIh3YyEMBIX BEIMYHUH, MX 0003HAUCHUS U €IUHUIIBI
GU3MYECKUX BEIWYWH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIMIAC JAaHHYIO (HU3UIECKYIO
BEIMYMHY C JIPYTUMU BEIUYMHAMH, CTPOUTH TI'papUKU HU3YYEHHBIX 3aBHCHUMOCTEN
(hU3MYECKUX BEIIUYNH;

XapaKTEepHU30BaTh CBOICTBA TeJ, (PU3MUECKHUE SBJICHHS M IPOLIECCHI, MCHOJb3YS
MpaBWia CIOXKEHUsI CUJl (BI0JIb OJTHOM TpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumesna, mpaBUiIo paBHOBECHS pbryara (0J10Ka), «30J10TOE MPABUII0» MEXaHUKH, 3aKOH
COXpaHEHUS MEXaHWYECKON HHEPruu, MPH ITOM JaBaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA W 3aIIMChIBATh €70 MaTEMaTHYECKOE BBIPAKEHHUE;

OOBACHATH (DU3UYECKUE SIBJIICHUS, MPOIECCHl W CBOWCTBA TEJ, B TOM YHCIIC UB
KOHTEKCTE  CUTyallud  NPAaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BbISBIATH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE M3 1-2 JOTMYECKHX MIaroBc
oropoii Ha 1-2 HU3y4YEeHHBIX CBOMCTBA (PU3MYECKUX SBJICHUM, PU3MUECKUX 3aKOHA WITU
3aKOHOMEPHOCTH;

pemarh pacu€THble 3amaud B 1-2 AelCTBUSA, HUCMOIB3Yys 3aKOHBI U (DOPMYIIBI,
CBSA3BIBAIOLIME (PU3NYECKHE BEJIMUYMHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4M 3alIMChIBATh
KpaTKOE YCJIOBHUE, MOJCTaBIATh (U3UYECKUE BEIUYMHBI B (OPMYJBI U TIPOBOJUTH
pacuéThbl, HAXOUTH CTIIPABOYHBIE JIAHHBIE, HEOOXOIMMBIE JUISI PEIICHUS 3a]1a4, OIEHUBATh
PEANMCTUYHOCTD NOJIyYeHHOU (PU3NYECKON BETUUNHBL

pacro3HaBath MpPOOJIEMbI, KOTOPbIE€ MOXKHO PEHIUTh MPU MOMOIIM (HU3UYECKUX
METOJIOB, B OINMCAaHUM WCCIEAOBAHUS BBIACIATH IIPOBEPSIEMOE MPEAIIOIOKEHUE
(rumoresy), pa3uyaTh U MHTEPIPETUPOBATH MOJYUEHHBIN pe3yJIbTaT, HAXOAUTh OLTUOKH
B XOJI€ OIbITA, J€JIaTh BBIBOJIBI 10 €r0 pe3ysbTaraM;

IIPOBOJIUTH OIBITHI MO HAOIIONCHUIO (PU3MYECKUX SIBICHUN WM (PU3MUECKUX
CBOMCTB TeJ: (OpMYIUPOBATH MPOBEPSIEMbIE MPEANOI0KEHHS, COOUPaTh YCTAaHOBKY
13 MPEJII0KEHHOTO 000PYA0BaHUS, 3aMMCHIBATH X0/ OMbITA U (POPMYITHPOBATH BHIBOIBI;

BBITIOJIHATD MPSMbIE U3MEPEHUSI PACCTOSIHUSA, BPEMEHH, MacChl Tesa, 00bEMa, CHITbI
U TeMIepaTyphbl ¢ UCIOJIb30BAHUEM aHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHus MpUOOPOB € yUETOM 3a]aHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUH;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3UUYECKOW BEJIMYMHBI OT APYTron
C HUCMOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JBUIKYIIETOCS
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Teaa OT BPEMEHHU JIBHXKEHHSI Te€la, CUJIbl TPEHUS CKOJIBKEHHS OT Beca Tesa, KayecTBa
00paOOTKM TIOBEPXHOCTEM Tel M HE3aBUCUMOCTUM CHJIBI TpPEHUS OT IUIOUaau
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 MIyOUHBI, Ha KOTOPYIO OTPYKEHO TENO, YCIOBUM
IUIaBaHUs TEJ, YCJIOBUM paBHOBECHUS pbluara M OJIOKOB, y4acTBOBaTh B IJIAHUPOBAHHUH
y4eOHOI0 HCCIIEIOBaHUsA, COOMpaTh YCTAHOBKY M BBINOJHATh H3MEPEHMS, CIEAys
OpEUIOKEHHOMY IUIaHY, (UKCHUpOBaTh pE3yJIbTaThl IOJYYEHHOW 3aBUCHMOCTH
bu3nYECKUX BEIMYNH B BHUJIC IPEIOKECHHBIX TA0IUIl U TPadUKOB, JEIaTh BBIBOJBIIIO
pe3yibTaTaM UCCIEI0BAHMS,

IPOBOJIUTH KOCBEHHbIE M3MEPEHMsI (PU3NYECKUX BEIUYUH (IJIOTHOCTH BELIECTBA
KUIKOCTH W TBEPHOIO TeJla, CHJIA TPEHUS CKOJIBKEHHMs, JABICHUE BO31yXa,
BBITAJIKMBAIOILAS CUJIA, IEWCTBYIONIAs HA MOTPY>KEHHOE B )KUJKOCTh TEJIO, KOYPPUIUEHT
IIOJIE3HOTO JACHCTBUS MPOCTBIX MEXAHU3MOB), CIIEAYs IPEMIOKECHHOW HHCTPYKIIUN: TIPH
BBINIOJIHEHUH HM3MEPEHUN COOMpPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY W BBIYUCISATH
3HAYCHHE NUCKOMOM BEJIUYHHBI;

co0iroaTh MpaBuja TEXHUKH O€30MacHOCTH MNpu padbore ¢ 1a00paTOpHBIM
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 € OMOpPOMl Ha WX omucaHus (B TOM 4YHCIE: MOALIMUIHHUKH, YCTPOMCTBO
BOJONIPOBO/IA, THAPABINYECKUA IPECC, MAHOMETP, BBICOTOMEp, MOPUIHEBOM HAcoC,
apeoMeTp), UCMOJIb3Yysl 3HAHUS O CBOWMCTBaX (DU3UYECKHUX SIBJICHUA U HEOOXOJUMBIC
¢duznyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOANTH TNpPUMEPHl (HAXOAUTh HMHGOPMALMIO O MpUMEpax) MNPAKTUYECKOTO
UCIIOJIb30BaHUsI (PU3MYECKUMX 3HAHUM B TOBCEIHEBHOW KU3HU MJi1 OOecredeHus
O0e3omacHOCTH TMpU OOpalieHUH C NpudoOpaMH M TEXHUYECKUMH YCTPOWCTBAMH,
COXPaHEHHMsI 3/I0POBbs U COOJIIOICHUS HOPM HKOJIOTMYECKOr0 OBEACHUS B OKPY KAIOIIEH
cpene;

OCYIIECTBISATH OTOOP MCTOYHHMKOB MH(GpopManuu B VHTEpHETE B COOTBETCTBUUC
3aJIaHHBIM TTOMCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIUXCS 3HAHUW U MyTEM CpaBHEHUS
pa3IMYHBIX MUCTOYHUKOB BBIIEIATh MH(POPMAIUIO, KOTOpasl SBISIETCS MPOTUBOPEUMBOIL
WJIM MOKET OBITh HETOCTOBEPHOM;

WCIIOJIb30BaTh MPHU  BBIMIOJHEHUH YYE€OHBIX 3aJaHUN  HAYYHO-TIOMYJISPHYIO
auTepaTypy (U3HUECKOro COJEpKaHUs, CIPaBOYHBIE MaTepuajbl, PECypChl CETH
WuTepHer, BiageTh NOpuéMaMH KOHCIIEKTUPOBAHUS  TEKCTa, MpeoOpa3oBaHUS
uH(OpMAIUU U3 OJTHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

c03/1aBaTh COOCTBEHHBIE KPATKHE MICHbMEHHBIE U YCTHBIE COOOIICHHS HA OCHOBE 2—
3 UCTOYHUKOB MH(POpPMALIUU (PU3UUECKOTO COAEPKAHUSI, B TOM YHCIIE MyOJIUYHO
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JieNaTh KpaTKue COOOIICHUs O pe3ysibTaTax MPOEKTOB WM YUeOHBIX UCCIEA0BaHUHN, IPU
3TOM TPaMOTHO HCIOJIb30BaTh HM3yYEHHBIM MOHATUWHBIN ammapatr Kypca (QHU3UKH,
CONPOBOKJIATh BBICTYIUICHUE MPE3CHTALMEM;

MIPY BBITIOJTHEHUH YY€OHBIX MPOESKTOB U UCCIIEIOBAHUHN paclpeieNsaTh 00s13aHHOCTH
B IPYyIIIE€ B COOTBETCTBHUH C IOCTABJICHHBIMH 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 kJjiacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCSI YMEHUI:

MCIMOJI30BaTh MTOHATHS: MACCa U pa3MeEPbl MOJIEKYJI, TETJIOBOE IBUKEHUE ATOMOB U

MOJIEKYJI, arperaTHhIC COCTOSIHHSI BEIIECTBA, KPUCTAIMIECKUE M aMOpGHBIE Tena,
HACBIIIIEHHBIA W HEHACBHIILICHHBINA Map, BIAXKHOCTh BO3/yXa, TeMIEpaTypa, BHYTPECHHSIS
SHEPrusl, TEIUIOBOW JBUTATENb, JIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil, DIEKTPUUECKOE
1oJie, MPOBOJHUKHU U AUAJICKTPUKH, TOCTOSHHBIA SJIEKTPUUECKUNA TOK, MATHUTHOE T0JIE;

pasnuyaTh sBJIEHUS (TEIUIOBOE PACIIMPEHUE U CHKATHE, TEIJIonepeaaya, TemIoBoe
paBHOBECHE, CMAuyMBaHHWE, KaNWUISPHBIC SIBJICHUS, WCIAPEHUE, KOHACHCALIUS,
IJIaBJIEHUE, KpUCTaJIU3alus (oTBEepaeBaHue), KUIIEHUE, TeIIonepeaayda
(TEenI0MpPOBOTHOCTh, KOHBEKIIUSA, U3TYyUCHHE), DJICKTPU3ALMS TEJl, B3aUMOJICHCTBUE
3aps0B, NEUCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBbIKAHUE, B3AMMOJCUCTBUE
MAarHuToB, JEHCTBHE MAarHUTHOTO TOJS Ha MPOBOJAHUK C TOKOM, 3JIEKTPOMAarHUTHAs
WHIYKIUSI) TI0 OINMCAHMI0 MX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOUIUX TAHHOE (PU3UUECKOE SIBJICHUE;

pacrio3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3MYECKUX SIBJICHUN B OKPYKArOIIEM
MHUpE, B TOM 4ucjie (pu3nueckue SIBICHUS B MPUPOJE: MOBEPXHOCTHOE HATXKCHUE U
KalWJUISIPHBIC SIBJICHUST B TPUPOJEC, KPUCTALIBI B mpupone, uznydeHue ConHua,
3aMep3aHue BOAOEMOB, MOpCKHE Opu3bl, 00pa30BaHHE POCHI, TyMaHa, WHEs, CHEra,
AIIEKTPUUYECKUE SIBJICHUS B aTMOC(]epe, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJsie 3eMiiu, apeid MoarcoB, pojb MATHUTHOTO MOJIS IS )KU3HHU Ha 3emJle, MOJIIPHOe
CUSIHHE, TIpU OTOM TEPEBOJAUTh MNPAKTUYECKYIO0 3ajadyy B Yy4eOHYIO0, BBIICTATH
CYILIECTBEHHbIC CBOMCTBA (TIPU3HAKHU) (DU3UUYECKUX SBICHUN;

ONUCHIBATh HW3YUYEHHbIC CBOMCTBA Tel W (U3NUECKue SBICHUS, HCIOIb3YS
dbuznyeckre BEIMYMHBI (TeMIlepaTypa, BHYTPEHHsSISI SHEPrus, KOJUYECTBO TEIUIOTHI,
yAeNbHAs TEIUIOEMKOCTh BEILECTBA, YACIbHASA TEIUIOTA IUJIABJICHUS, yIEIbHAS TEIUIOTA
napooOpa3oBaHusl, yjAelbHas TEIJIOTa CropaHusl TOIUIMBA, KOA(P(UIMEHT MOJE3HOTrO
JICUCTBUS TEMJIOBOM MAIlMHBI, OTHOCUTENIbHAS BJIIAXKHOCTHh BO3yXa, AJEKTPUUYECKUU
3apsiz, CUIIa TOKA, JIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIIEHUE TPOBOTHUKA, YAECIBHOE
CONPOTUBJICHUE BEIIECTBA, pad0Ta U MOIIHOCTh AJIEKTPUUECKOTO TOKA), MPU OMUCAHUU
MPAaBWIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI HCIIOIB3YEMbIX BEIUYMH, O003HAUCHUS U
CAUHUIIBI  (U3UYECKUX BEJIMYMH, HAXOAUTh (POpMyIbl, CBS3BIBAIOIINE JAHHYIO
(GU3NYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH TIpadUKd HU3YUYEHHBIX
3aBUCUMOCTEHN (M3UYECKUX BEIIMUUH;
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XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MUECKHE SBJICHHUS U TPOIECCHI, MCTOIB3YS
OCHOBHBIC TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH CTPOCHUSI BEIIECTBA,
MPUHITUI CYNEPIIO3UIINH TT0JIeH (Ha KaUeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3apsija,
3akoH Oma 1 y4yacTka 1enu, 3akoH Jlxoyns—JIeHna, 3aKOH COXpaHEHUs SHEPIuw,
P 3TOM JIaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3aMTUCHIBATh €r0 MATEMAaTHYECKOE

BBIPAXKEHUE;
OOBACHATH (PU3UUECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTyallMld  IPAaKTHUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATb  [PUYMHHO-

CJIEJICTBEHHBIE CBSA3H, CTPOUTH O0OBACHEHUE U3 1—2 JIOrMYECKUX 1Iaros ¢ onopou Ha 1-2
U3YYCHHBIX  CBOMCTBa  (DU3MYECKHX  SIBICHHUN, (UINYECKUX  3aKOHOB WU
3aKOHOMEPHOCTEWN;

pemary pacu€THbele 3adaud B 2—3 JEHCTBUS, UCHOJb3Ys 3aKOHbI U (OPMYJIBI,
CBSA3BIBAIOLIME (PU3NYECKHE BEIMYMHBI: HA OCHOBE aHAJIW3a YCIOBUS 3aJ1a4M 3alIUChIBAaTh
KpaTKOE YCJIOBME, BBISBIATH HEAOCTATOK JAHHBIX ISl PELIEHUS 3aJauyd, BBHIOMPATh
3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE ISl €€ PELICHMS], IPOBOJIUTh PACUETHl M CPABHUBATH
MOJIy4YeHHOE 3HaY€HHUE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JTAHHBIMU;

pacrno3HaBaTh NPOOJIEMbl, KOTOPbIE MOYKHO PEHIUTh MpPH MOMOLIM (PU3HUYECKUX
METOJOB,  HCHOJb3ys  ONMCAHWE  HWCCICOOBAaHMS,  BBIACHATH  MPOBEPSIEMOE
IIPEATI0JIOKEHNE, OLICHUBATH IPABUILHOCTD MOPSIKA IIPOBEACHUS UCCIIEA0BAHNUS, 1E]IATh
BBIBO/IbI;

MPOBOJIUTH OMNBITHl MO HAOIIOACHUIO (PU3NYECKUX SABJICHUA WIH (U3HYECKUX
CBOMCTB TeJ (KaNUWJUIAPHBIE SBJICHUS, 3aBUCUMOCTb JIaBJICHUS BO3[yXa OT €ro o0beéMa,
TEMIIEPATYPbI, CKOPOCTH ITPOLIECCA OCTHIBAHUS W HArpEBaHUs MPU U3JIYYEHUH OT LIBETA
u3nyyatouie  (morsomaromiei)  MOBEPXHOCTH, CKOPOCTh  HMCHApeHusi  BOJbI
OT TEMIIEpaTypbl JKUAKOCTH M IUIOHIAAU €€ IIOBEPXHOCTH, JJIEKTPU3ALUA Tl WU
B3aMMOJICHCTBUE DJIEKTPUUECKUX 3apsi0B, B3aWMOJCHCTBUE IMOCTOSHHBIX MarHuTOB,
BU3yaJIN3allMsl MarHUTHBIX I0JIEW IOCTOSHHBIX MAarHUTOB, IEUCTBUSA MATHUTHOTO IOJIA
Ha TPOBOJHUK C TOKOM, CBOMCTBA DJEKTPOMATrHWUTA, CBOWCTBA JJIEKTPOJBUTATEINS
MOCTOSIHHOTO TOKa): (OpMyJIHpOBaTh MPOBEPSEMbIE MPEANOJIOKEHUS, COOUPAThH
YCTaHOBKY U3 MPEAJIOKEHHOT0 000py10BaHUs, OMUCHIBAThH XO/1 OTbITa U (POPMYITUPOBATH
BBIBO/IbI;

BBIIIOJIHATH IPSAMBIE M3MEPEHUSA TEMIEPATypbl, OTHOCUTEIBHOM BIIAXXHOCTHU
BO3/lyXa, CUJIbl TOKA, HANpPSDKEHUS C MHCIOJIb30BAHMEM aHAJOrOBBIX MNPHOOPOB H
JATYMKOB (PU3NYECKUX BEIMYMH, CPAaBHUBATH pE3YyJbTaThl H3MEPEHHM C Yy4ETOM
3aJIaHHOM a0COJIIOTHOM MOTPEINTHOCTH;

POBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYMHBI OT APYron
C MUCTOJB30BAHUEM MPSIMbBIX U3MEPEHUN (3aBUCUMOCTb CONPOTHUBJICHUS MPOBOJHUKAOT
€ro JUIMHBI, IJIOIIAJAN TONEPEYHOIO CEYEHHUsI U YAEIBHOTO CONPOTHBIICHUS BEILECTBA
IIPOBOJHUKA, CUJIbI TOKA, UAYIIETO Yepe3 MPOBOAHUK, OT HANPSHKEHUS HA MPOBOIHUKE,
UCCJIEIOBAHUE TIOCJIEA0BATEILHOIO W MAapajUIeIbHOTO COEIWHEHUU MPOBOJIHUKOB):
IUIAaHUPOBATh HCCIEIOBAaHUE, COOMPaTh YCTAHOBKY M BBINOJIHATH MU3MEPEHUS, CIENys
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peIIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3yJbTaThl MOJTYYCHHONW 3aBUCUMOCTU B BUJIE
TabJIUL ¥ TpaMKOB, 1€JIaTh BBIBOBI IO PE3YJIbTaTaM MCCIEAOBAHNUS;

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

coOnroaTh MpaBuia TEXHUKH O€30MacHOCTH Npu padore ¢ 1ad0paTOpHBIM
000pyIOBaHUEM;

XapaKTEepU30BaTh NPHUHIMUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpPOM Ha MX OMHUCaHUs (B TOM YHUCIE: CHCTEMa OTOIUIEHHS JIOMOB,
TUTPOMETpP, MapoBas TypOMHA, aMIEPMETP, BOJBTMETP, CUETUMK DIECKTPUUECKON
DHEPrUM, DSJIEKTPOOCBETUTENIbHbIE NPUOOpBI, HArpeBaTENbHBIE 3JIEKTPOIPUOOPHI
(mpuMmepbl), SJIEKTPUUECKUE MNPEAOXPAHUTENH, OSJIEKTPOMArHUT, 3JIEKTPOABUIATENb
IOCTOSIHHOTO TOKAa), HCIOJIb3ysl 3HaHMs O CBOWMCTBAX (DU3MUECKUX SBICHUH U
HEo0X0ouMble (PU3NUYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCThIE TEXHUYECKUE YCTPONCTBA M M3MEPUTENIbHbIE PUOOPHI IO
CXeMaM M CXEMAaTHUYHBIM PUCYHKaM (KUIKOCTHBIM TEPMOMETpP, TEPMOC, MCHUXPOMETP,
TUTPOMETP, JIBUTaTEIb BHYTPEHHEIO CrOpaHMs, AJIEKTPOCKOI, PEOCTaT), COCTaBISAThH
CXEMBI 3JIEKTPUYECKUX LIENEH C MOCIEeI0BATEIbHbIM U MapaJUICIbHBIM COEIMHEHHEM
AJIIEMEHTOB, pa3inyasi yCJIOBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUECKUX LIETICH;

MPUBOANTH TMPUMEPHl (HAXOAWTh HWH(OpPMALMIO O NpPHUMEpPax) MNPAKTHUYECKOrO
UCIIOJIb30BaHUsI (PU3MYECKUX 3HAHMM B TOBCEAHEBHOM >KM3HM JUIsl OOECHedeHHUs
0e30nmacHOCTH NP 00paILEHUH C TPUOOpaMH U TEXHUYECKUMHU YCTPONUCTBAMU, COXPAHEHUS
37I0POBbS M COOJIOIEHUS] HOPM 3KOJIOIMUYECKOTO MOBEACHHUS B OKPYXKAIOIIEH CpeE;

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

WCIIOJIb30BaTh TMPHU BBINOJHEHUH YYE€OHBIX 3alaHUil  HAyYHO-TOMYJISIPHYIO
auTeparypy (U3MYECKOTO COJEpKaHMs, CIPABOYHBbIE MaTepuaibl, PECYpChl CETH
WuTepHer, BIageTh MNpuUEMaMH KOHCIIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHUS
nH(popMaIu U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHBbIE MUCHMEHHBIE M KPATKHUE YCTHbIE COOOIIEHMs, 00001mas
MH(OPMAIUIO U3 HECKOJIBKUX HMCTOYHUKOB (PU3MUECKOTO COAEpKaHUSA, B TOM YHCIIE
nyOJMYHO  TPEJCTaBIATh  pe3yJbTaThl  MPOEKTHOM WM  UCCIEA0BATENIbCKOU
NeSATEIbHOCTH, TP 3TOM IPAaMOTHO HMCIOJIb30BaTh M3YUYEHHBIM MOHATUWHBINA anmmapar
Kypca (pU3MKH, CONPOBOXK/IATh BHICTYINICHUE MTPE3CHTALINEH;

OpU BBINOJHEHUN Y4€OHBIX MPOEKTOB M HMCCIENOBAHUN (PU3MYECKHUX IMPOIIECCOB
pacnpenenarh O0sS3aHHOCTH B TPYMIE B COOTBETCTBUU C TOCTABICHHBIMHU 3a/1auaMu,
CIIEIUTh 3a BBINOJHEHUEM IUTaHA JCHCTBUM M KOPPEKTUPOBATh €ro, aJeKBATHO
OLICHMBaTh  COOCTBEHHBIM  BKJIQJ B  JIEATEIBHOCTh  TPYNIbl,  BBICTPaUBaTh
KOMMYHUKATUBHOE B3aUMO/ICHCTBUE, MPOSIBIISi TOTOBHOCTh Pa3pelliaTh KOH(IUKTHI.
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K koHiy oOyuenus B 9 kJjacce 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),
TpPEeHHE, IIEHTPOCTPEMHUTEIFHOE YCKOPEHUE, HEBECOMOCTh U TIEPETPY3KH, IICHTP TSHKECTH,
a0COJIIOTHO TBEPJIOE TEJO, LIEHTP TSHKECTH TBEPJOTO Tella, paBHOBECHE, MEXAHUYECKUE
KOJIeOaHWs U BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPA3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IITKAJIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1alIbHO30PKOCTbh, CIIEKTPhI UCITYCKaHUS
U TIOTJIONIEHUs, 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 JIBW)KCHHE,
KoJie0aTeNIbHOE JBMKCHHE (3aTyXarollMe M BBIHYXJCHHbIE KojeOaHWs), PE30HAHC,
BOJIHOBOE JIBUKEHHUE, OTPAKEHUE 3BYKa, MPSMOJIMHEITHOE PacpOCTpaHEHUE, OTPAKEHUE
Y MIPEJIOMJIEHUE CBETA, TIOJTHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3JIOKEHUE O€I0ro cBeTa
B CIHEKTP M CJOXXEHUE CIEKTPaJIbHBIX IIBETOB, IUCIEPCHs CBETAa, E€CTECTBEHHAs
PaIOaKTUBHOCTh, BOBHUKHOBEHHUE JIMHEHYATOTO CIIEKTPa U3IYYSHUS ) TI0 OMMCAHUIO UX
XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB, IEMOHCTPHUPYIONTUX JaHHOE (PU3NUECcKoe
SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE N3YUEHHBIX (PU3MUECKHUX SBJICHUHA B OKPYKAIOIIEM MUPE
(B TOM uucie Gpu3ndecKue sIBJICHUS B MIPUPOJIE: MPUIUBLI U OTJIMBBI, IBHKCHUE TIJIAHET
ConHEeYHON CHCTEMBI, pEaKTUBHOE JBUYKEHUE JKUBBIX OPTaHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMH, 3EMIICTPSICEHHE, CEMCMHYECKHUE BOJHBI, I[yHAMH, 01XO, IIBETa Te,
ONTUYECKHE  SIBJICHUS B  MPUPOJE, OHOJOTHYECKOE  JCHCTBHE  BUIUMOTO,
yIbTPadUOIECTOBOTO M PEHTIEHOBCKOTO W3yYeHUM, €CTECTBEHHBIM paguOaKTUBHBIN
(G oH, KOCMHYECKHUE JTyUd, PATHOAKTHBHOE U3ITyYCHHE MPUPOTHBIX MUHEPAIIOB, ICHCTBUE
pPaMOAaKTUBHBIX W3JIYYCHHM HAa OpraHu3M 4YeloBeKa), MpPH OTOM TEPEBOJUTH
MPAKTUYECKYIO 3a/ady B y4eOHYIO, BBIICIATH CYIICCTBEHHBIC CBOMCTBA (TIPU3HAKH)
bu3YEeCKUX SBJICHHUI;

OMKCHIBATh HW3YYCHHBIC CBOWCTBA Tel H (U3UYECKUE SIBICHHS, WCIOJIB3YSI
bu3nYecKue BEIMYMHBI (CPEAHSAs M MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM
JBIDKEHUHU, YCKOpPEHUE, MepeMelieHue, MyTh, yIioBas CKOPOCTh, CUJIA TPEHHUS, CHJIA
YIPYTOCTH, CUJia TSHKECTH, YCKOPEHHE CBOOOIHOTO MajeHMsI, BEC Teja, UMITYJIbC Tena,
UMITYJIBC CUJIBI, MEXaHWUYeCKas paboTa W MOIIHOCTh, MOTCHIIMAJIbHAS SHEPTUs TeJa,
MOJHSITOTO HaJ TOBEPXHOCTHIO 3EMJIM, TOTCHIMAJIbHAS DHEPTHUSl CXKATOM TPYKUHBI,
KHHETHYCCKas SHEPTHS, MOJTHAs MEXaHW4YeCKast SHEPT s, TIEPUOJT U YacTOTa KOJIcOaHHiH,
JUIMHA BOJIHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA, CKOPOCTh CBETa, IOKa3aTelb
MIPEIIOMJICHUST CPENIbl), MPU ONMMCAaHWUH TPABUIBHO TPAKTOBATh (DU3WYCCKUNA CMBICIT
UCIIOJIb3YEMbIX BEJIMYWH, 0003HAUYCHUS M €AUHUIBI (PU3MUECKUX BEJIMYMH, HAXOJUTh
bopMyIIbl, CBS3BIBAIONINE JAHHYIO (U3MYECKYIO BEIHYUHY C JIPYTUMU BEJIMYMHAMM,
CTPOUTH TpaPUKN N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
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XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MUECKHE SBJICHHUS U TPOIECCHI, HCTOIB3YS
3aKOH COXPAaHECHUS JHEPTUH, 3aKOH BCEMHPHOTO TATOTCHUS, TMPUHIIUI CYNEPIO3HUIINN
CWJI, TIPUHIIMI OTHOCUTENbHOCTH [ 'ammies, 3axkoHbl HpBIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPAKCHUS U TIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHECHUS 3apsI0BOTO
U MacCOBOTO UYHCENT TPH SJEPHBIX pEaKlusx, MNP OSTOM JaBaTh CIIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA M 3aIIMCHIBATh €r0 MATEMAaTUYECKOE BRIPAKEHUE;

OOBSACHATH (PU3NYECKUE TPOIIECCHl W CBOWMCTBA TEJ, B TOM YHCIE W B KOHTEKCTE
CUTyalluii  TPaKTHKO-OPMEHTHUPOBAHHOTO  XapakTepa:  BBIABIATh  NPUYUHHO-
CIICJICTBEHHBIE CBSI3H, CTPOUTH 00BACHEHUE U3 2—3 JIOTHUECKUX IIIaroB ¢ ONOPOii Ha 2—3
W3YYCHHBIX  CBOMCTBa  (DU3WYECKUX  SABICHUN, (U3MYECKUX  3aKOHOB  WIIH
3aKOHOMEPHOCTEH;

pemath pacuéTHble 3amadu (OMHUpAIOIIMEcs Ha CHCTeMy W3 2—3 ypaBHCHHM),
WCITIOJIB3YysI 3aKOHBI M (DOPMYJIBI, CBS3BIBAIOIMNC (PU3WYECKUE BEIMYWHBI: HAa OCHOBE
aHaJM3a yCIIOBUA 3aJ[a4M 3alMChIBATh KPATKOE YCJIOBHE, BBIABIATH HEJIOCTAIOIINE WU
U30bITOYHBIC JaHHBIE, BHIOMpPATh 3aKOHBI U (HOPMYJIBI, HEOOXOAMMBIC IJI PEIICHUS,
MIPOBOJIUTH PACUETHI U OTICHUBATH PEATMCTUIHOCTD MOTYICHHOTO 3HAYCHUS (PU3HUICCKON
BEJTUYNHBL;

pacno3HaBath MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPU MOMOLIM (U3UIECKUX
METO/IOB,  HWCIIONB3yS  OMHCAaHWE  HCCICIOBAHUS,  BBIACIATH  IIPOBEPSIEMOE
MIPEAIOJI0KEHNE, OIICHUBATh MPABIIILHOCTH MOPSIIKA IPOBEICHUS NCCEI0OBAHMS,ACIaTh
BBIBOJIbI, UHTEPIPETUPOBATH PE3YJIbTATHI HAOIIOICHUN U OTIBITOB;

IIPOBOJUTH OMNBITHl MO HAOMIOJEHUIO (U3UYECKUX SIBICHUNW WM (PU3HYECKHUX
CBOMCTB Tea (M3ydyeHHE BTOpPOTO 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aBUCUMOCTbH TIepHOa KOJIeOaHN TTPYKUHHOTO MAasSTHUKA OT MACChl Tpy3a M )KECTKOCTH
NPY)KHWHBI M HE3aBUCHUMOCTH OT aMIUIMTYABl MAajbIX KOJCOAHWH, MPSAMOIHHEHHOE
pacnpocTpaHEHHE CBETa, Pa3OKEHHWE OENIOro CBETa B CIEKTP, M3yY€HHUE CBOWCTB
M300pakeHUsl B TUIOCKOM 3€pKajie U CBOWMCTB M300pa)KeHUs MpeaMeTa B coOMparomiei
JIMH3€E, HAOII0JICHUE CIUIONIHBIX U IMHEWYATBIX CIIEKTPOB M3TYUCHUS): CAMOCTOSITCIIEHO
coOupaTh YCTAaHOBKY M3 M30BITOYHOTO HaOOpa 000pyAOBaHMS, OMMCHIBATH XOJ] ONBITA U
€T0 pe3yJIbTaThl, POPMYIUPOBATH BEIBOIBL;

IPOBOJUTH TIPU HEOOXOAMMOCTH CEPHUIO MPSMBIX U3MEPEHHM, ONpeeNisisa CpeaHee
3HaUCHUE U3MepAEeMON BeTUYHHBI ((POKYCHOE pACCTOSHHUE COOMPAIOIICH JIMH3BI),
000CHOBBIBaTh BBIOOP CIIOCOOa U3MEPEHUS (M3MEPUTEIHLHOTO TPUOOpA);

MIPOBOJIUTH UCCIICIOBAHNE 3aBUCUMOCTEHN (DM3MUECKUX BETUYNH C UCIIOIH30BAHUEM
MPSMBIX U3MEPEHHH (3aBUCUMOCTD ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JBUKEHUU
0e3 HavYaJIbHON CKOPOCTH, TIepHUoa KoJieOaHWH MaTEMaTHYECKOTO MasTHHUKA OT JITHHBI
HUTH, 3aBUCUMOCTH yTjla OTPaXEHUS CBETa OT yrja MaJieHus] W yriia IPeIOMJICHUS OT
yria MajJeHus): IJIAHUPOBATh HCCICIOBAHUE, CAMOCTOSITEIRHO COOMpATh YCTaHOBKY,
(bUKCUpPOBaTh PE3yIbTaThl MOJYYEHHOH 3aBUCUMOCTH (M3MYECKUX BEIMYUH B BUIE
Tabnuil u rpaduKoB, e7IaTh BHIBOJIBI MO PE3YJIbTaTaM MCCIICOBAHUS;

24



MPOBOANTH KOCBEHHBbIE M3MEPEHUs (U3NYECKUX BEIMUYMH (CPEAHssl CKOPOCTh U
YCKOpEHHE Tela MPU PaBHOYCKOPEHHOM JBUYKEHUHU, YCKOPEHUE CBOOOJIHOTO MaJICHUS,
HKECTKOCTh TPY>KUHBI, KOAGOUIIMEHT TPEHUs CKOJIbKEHUs, MeXaHWdeckas pabora u
MOIIIHOCTb, YaCTOTA U MEPUO]I KOJIeOaHNI MaTeMaTHIYECKOTO U MPY>KUHHOTO MasTHUKOB,
ONTUYECKas CUila cOOUparolIeH JIMH3bI, pAJUOAKTUBHBIN (DOH): TIIaHUPOBATH U3MEPEHUS,
coOupaTh SKCHEPUMEHTAIIBHYIO YCTaHOBKY M BBIIOJHATh W3MEPEHHUS, CIEIys
NPEMIOKEHHOW HWHCTPYKLMHU, BBIYHUCIATH 3HAYEHHE BEJIMYMHBI M AHAIM3HPOBATH
MOJTYYEHHBIE PE3YIIBTATHI C YUETOM 33JaHHOM MOTPEIIHOCTA U3MEPEHHUI;

coONo/IaTh MpaBWJia TEXHUKU OE€30MacHOCTH IMpu padore ¢ 1abopaTOpHBIM
000pyIOBaHUEM;

pazauyaTh OCHOBHBIE IPU3HAKH M3YUYEHHBIX (PU3HMUECKUX MOJENEH: MaTepruaibHas
TOYKa, aO0COJIOTHO TBEPIOE TEJIO, TOUYCYHBIM HCTOYHUK CBETa, Jy4, TOHKAas JIMH3A,
IUTAaHETapHAsl MOJENb aTOMA, HYKJIOHHAs! MOJIENIb aTOMHOTO $1pa;

XapaKTepU30BaTh MNPUHIUIBI ACHCTBUS HU3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOPON Ha UX ONMMCAHUA (B TOM YMCIE: CIIUIOMETP, AATYUKU MOJIOKEHHUS,
PAcCTOSIHUS U YCKOPEHUS, PAKeTa, 3X0JIOT, OUKH, IEPUCKOM, (POTOAIIAPAT, ONTUYECKUE
CBETOBOJBI, CIIEKTPOCKOII, JO3UMETp, Kamepa BuiabcoHa), HCIONB3ysS 3HAHUAO
CBOMCTBax (PU3NYECKUX SIBJIEHUN U HEOOXOIUMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTHUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTMUYECKUX MPOLECCOB NPU PEUICHUU
y4eOHO-IPAKTUYECKUX 3a/7a4, ONTUYECKHE CXEMbl JJIsi MOCTPOCHHS H300paKeHHUIB
IJIOCKOM 3€pKajie U COOMpArONIeH JIMH3E;

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 3KOJIOTHYECKOT0 MOBEEHUS B OKpY-Karouei
cpene;

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

WCIIOJIb30BaTh TPHU BBINOJHEHUH YYE€OHBIX 3alaHUil  HAyYHO-TOMYJISIPHYIO
auTepaTypy (U3MYECKOTO COAEpM aHHs, CIOPAaBOYHBIE MaTepUalbl, PECypChbl CETU
WuTepHer, BiIageTh MNpuéMaMH KOHCIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHUS
nH(popMaIu U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/laBaTb COOCTBEHHbIE IHCHMEHHbIE U YCTHBIE COOOIICHHMS Ha OCHOBE
uH(pOpMaAIMU M3 HECKOJbKHUX HMCTOYHUKOB (DU3UUECKOTO COAEpKaHUS, MYOIMYHO
IIPEICTABIATh PE3YJIbTaThl IPOEKTHON WIIM UCCIIEA0BATEIBCKON AESTEIBHOCTH, IIPU 3TOM
rPAMOTHO MCIOJIb30BAaTh MW3YyYEHHBIM IMOHATUWHBIA amIapar M3y4aeMoro paszesa
GU3MKK W CONPOBOXKAATH BBICTYIUIEHHWE Mpe3eHTaluell ¢ y4€ToM O0COOEHHOCTEN
ayJIUTOPUH CBEPCTHHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

denepanbHas padoyas nporpamma | dusuka. 7-9 kinaccel (0a30BbIH YPOBEHB)

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

y4eOHOro npeaMera

Pasznea 1. ®usuka u ee poJib

B MO3HAHUM OKPYKaIIEero Mmupa

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

1.1 | ®usuka — Hayka 2 ®u3nka — HayKa o Ipupoe. | BrisiBieHue paznuunii Mexny pU3nyeckuMu u
O MpUpPOJIC SBneHUsI TPUPOJIBI. XUMHUYECKUMH TIPEBPaAIICHUSIMHU.
dusnyeckue SIBIECHUS: Pacno3naBanue u kinaccudukanus GU3NISCKUX
MCXaHUYECCKHUE, TCIJIOBBIC, | SIBJIEHHHM: MEXaHHUYECKUX, TEIJIOBBIX,
ANEKTPUIECKHE, AIEKTPUIECKUX, MATHUTHBIX U CBETOBBIX.
MarHHUTHBIC, CBETOBBIE, Habmronenue u onvcanue GU3NIECKUX SABJICHUM
3BYKOBBIC
1.2 | ®usnueckue 2 dusnueckre BEJINUNHEL. OnpeneneHue 1EeHbI JCTCHUS Kb
BEJTUYHMHBI N3mepenne puznueckux U3MEPUTEIHLHOTO TIPHOOpA.

N3mepenne TMHENHBIX pa3MepPOB TEN U
IPOMEKYTKOB BPEMEHH C YYETOM NOTPEIIHOCTEN.
N3mepenne 06bEMa KUIKOCTH U TBEPOTO TENA.
N3mepenne temneparypsl Ipy HOMOIIU
YKUJIKOCTHOTO TEPMOMETPA U JaTUMKA
TEMIIEPaTypHI.

BrinonHeHne TBOPUYECKUX 3aJlaHUM 10 TIOUCKY
Croc000B M3MEPEHUS HEKOTOPBIX (PUIUUECKHUX
XapaKTEpUCTHK, HAIIPUMED, PA3MEPOB MaJIbIX
00BEKTOB (BOJIOC, MPOBOJIOKA), yIaIEHHBIX
00BEKTOB, OOJIBIINX PACCTOSIHHIMA, MaJIbIX
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IPOMEKYTKOB BpeMeHu. O0cyxaeHne
npeJiaraeéMbIX crocoboB

1.3. | EctectBenHo- 2 Kak ¢u3uka u npyrue BriaBmkeHue TunoTes, 00bSICHAIOMNX MIPOCThIE
HAy4YHBI METO]T €CTECTBEHHBIE HAYKH SBJICHUSI, HATIPUMED:
HO3HAHMS U3y4aroT IPUPOLY. — [10YEMY OCTaHaBJIMBAETCA ABUKYILIEECS
EcrecTBeHHO-Hay4HBIH 10 TOPU30HTAJIBHON TOBEPXHOCTH TEJIO;
METOJI TO3HAHUS: — IIOYEMY B JKapKYIO ITIOTOy B CBETIION OJEKAC
HaOJIIOJICHHE, TTOCTAHOBKA MPOXJIAJAHEHN, YeM B TEMHOU. [Ipennoxenne
Hay4HOI'0 BOIIPOCA, CIIOCOOOB MPOBEPKHU THIIOTES.
BBIJIBUKEHUE TUTIOTE3, [IpoBenenue nccieqoBaHus MO MPOBEPKE KAKOM-
HKCIIEPUMEHT 110 IPOBEPKE | JTMOO TUIOTE3BI.
TUIO0TE3, 00bSICHEHUE [TocTpoenune npocTedmmx Moaenen (pUu3ndecKux
HaA0JII0/1aEMOTr0 SIBJICHUS. SBJICHUM (B BHJI€ PUCYHKOB WUJIU CXEM ), HAITPUMED
Onucanue GuU3NUECKUX naJieHUe MpeaMeTa; NpIMOJIUHENHOE
SBJICHUM C TOMOILBIO pacnpocTpaHEeHUE CBeTa
Moeen
Hroro mo pazaemy 6
Pa3znen 2. [lepBoHayaibHbIe CBe/IeHUsI O CTPOEHUH BelllecTBA
2.1 | Ctpoenue BermiecTBa 1 CrpoeHue BemecTa: HaGnronenue v nHTEpIpeTalysl ONbITOB,

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

CBUETEIBCTBYIOIINX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHHH BEILIECTBA: OMBITHI C PACTBOPEHUEM
pa3IMYHBIX BEIIECTB B BOJIC.

OrneHka pa3MepoB aTOMOB U MOJIEKYT

C UCTIOJIBb30BaHUEM (poTorpaduii, MOITy4eHHBIX
Ha aTOMHOM CUJIOBOM MUKpockorie (ACM) —
naboparopHas padbota 1o Teme: «OreHKa

27



denepanbHas padoyas nporpamma | dusuka. 7-9 kinaccel (0a30BbIH YPOBEHB)

TMaMeTpa aToMa METOJIOM PSIJIOB
(c ucrioap3oBanueM (ororpaduii).
Omnpenenenre pa3MepoB MaJIbIX TEJ

2.2 | JIpmkeHue u
B3aMMO/ICHCTBHE
YaCTHII BEIISCTBA

JIBM>KeHHE YaCTHII
BeniecTBa. CBs3b CKOPOCTH
JBYKCHUS YACTHIL

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

Ha6monenue u o0bsicHeHNE OpOYHOBCKOTO
JBIDKCHUS U sIBJIICHUS TUDPy3un.

[TpoBenenue u 00BICHEHUE OMTBITOB

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

2.3 | ArperaTHbie
COCTOSIHMSI BEILIECTBA

ArperatHbie COCTOSIHUSA
BEILIECTBA: CTPOCHUE Ia30B,
HKUJIKOCTEU U TBEPABIX
(KpUCTaIIMYECKHX ) TEI.
B3anmocss3e Mexny
CBOMCTBAaMU BEIIECTB

B Pa3HbIX arperaTHbIX
COCTOSTHUSX U UX
ATOMHO-MOJICKYJISIPHBIM
ctpoerHreM. OCOOCHHOCTH
arperaTHbiX COCTOSHUN
BOJIbI

Onucanue (C UCTIOIL30BAHUEM MPOCTHIX
MOjIeJIel) OCHOBHBIX Pa3IN4Mii B CTPOCHHUH T'a30B,
KUJKOCTEH U TBEPABIX TEJL.

OO0BscHEHNE MAJION CKUMAEMOCTH KUIKOCTEN U
TBEPIBIX TeJ, OONBIION CKUMAEMOCTH Ia30B.
OObsicHenue coxpaHeHus: GOpMbl TBEPABIX TET U
TEKY4ECTH JKUJIKOCTH.

[IpoBeneHue ONbITOB, JOKA3BIBAIOIIUX, YTO

B TBEPJIOM COCTOSTHUHU BOJIbI YACTUIIBI HAXOSATCS
B CPEAHEM Jaiblle IPYT OT Apyra (IIIOTHOCTh
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 1BrkeHue. | MccienoBanue paBHOMEPHOTO JIBHXKEHHUS,
JIBH>KCHUE PaBHOMEpHOE U ONpEJEICHUE €r0 NPU3HAKOB.
HepaBHOMepHOE fBmkenue. | HabmoaeHne HepaBHOMEPHOTO IBUXKECHUS U
Ckopoctb. Cpenuss ONIPENIEIICHUE €T0 OTINYUN OT PABHOMEPHOTO
CKOPOCTb IIpU JBH>KCHUSL.
HEPAaBHOMEPHOM OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO
ABWKEHHHU. Pacuér nyTv 1 | OBMOKEHHMS (IIApUKA B KUIKOCTH, MOJEIH
BPEMEHU JABUKECHHUS ANEKTPUYECKOTO AaBTOMOOMIIS U T.11.).
Onpenenenue cpeHeEN CKOPOCTH CKOJIbKEHUS
OpycCKa WM IIapyKa 0 HAKJIIOHHOM IMIOCKOCTH
Pewrenne 3ana4 Ha onpeieeHUE IyTH, CKOPOCTH
Y BPEMEHU PABHOMEPHOTO JBUKEHUS.
AnHanu3 rpa@uKoB 3aBUCUMOCTH IYTH U CKOPOCTH
OT BPEMEHHU
3.2 | NUnepuwmsi, macca, 4 Asnenue u"epuuu. 3akoH | OOBICHEHUE U TPOTHO3UPOBAHUE SBJICHUIA,

IINTIOTHOCTBH

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

C KOJIMYECTBOM MOJIEKYJI

B €UHULIE O0BEMA
BEIIlECTBA

00YCIIOBIICHHBIX HHEPIIUEH, HAIIPUMED, YTO
IPOUCXOJIUT IIPH TOPMOKCHHH WU PE3KOM
MaHEBPE aBTOMOOMIIS, TOYEMY HEBO3MOXKHO
MTI'HOBCHHO IIPEKPATUTh JIBH)KCHHE Ha BEJIOCHIIE]IC
WM caMOKaTe U T. II.

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

Perienuie 3a1au Ha ornpeieJIcHIHEe MacChl TEIa, €ro
00bE€Ma U INIOTHOCTH.
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[IpoBeneHue u aHamnu3 ONBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTh U3MEHEHUS
CKOPOCTH T€JIa OT €ro MaccChl IpH
B3anMMoIecTBUM Tell. VI3MepeHue Macchl Telna
Pa3IUYHBIMU CTIOCOOAMH.

OrnpeneneHre IOTHOCTH TEJIa B PE3YJIbTATE
U3MEPEHHUs ero Macchl M 00bEMa

3.3

Cuna. Bunpel cunn

14

Cuia Kak xapakTepHUCTHKA
B3aUMOJICHCTBUS TEI.
Cuna ynpyroctu u 3aKOH
I'yka. 3mepeHne cusl

C IOMOIIBIO TUHAMOMETpA.
SIBNeHNE TATOTEHUS U CHUJIA
TskecTH. Cuia TSKECTH
Ha JPYruX MIaHeTax.

Bec tena. HeBecomocTs.
CrnoxxeHue cui,
HaMpaBJICHHBIX MO OJTHOU
IIPSIMOM.
PaBHOAenCTBYIOIIAS CUIL.
Cuna tpenus. Tpenue
CKOJIb)KCHHS U TPEHUE
1okosi. TpeHue B mpupoje
U TEXHUKE

N3ydenne B3auMOEHCTBUS KaK IPUYKHBI
M3MEHEHUSI CKOPOCTH TeJla MK €T0 AeopMaIinu.
Onucanue peabHbIX CUTYallui B3aUMOACHCTBUS
TEJ C TIOMOIIBIO MOJIENIEH, B KOTOPBIX BBOAUTCS
MOHATHE U N300paKEHUE CHUIIBI.

Nzyuenwne cuibl ynpyroctu. MccrnenoBanme
3aBUCHUMOCTH CUJIbl YIIPYTOCTHU OT YJUIMHEHUS
PE3WHOBOTO IITHYPa WU MPY>KUHBI

(c mocTpoenueM rpaduka).

AHanu3 MpaKTUYECKUX CUTYaIlUi, B KOTOPBIX
IPOSIBIISICTCS IEUCTBUE CUIIbI YIIPYTOCTH
(ynpyrocTs Msi4a, KpOCCOBOK, BETOK JiepeBa

u J1p.).

AHanu3 cUTyalui, CBSI3aHHBIX C SBJICHUEM
TSATOTEHUSI.

OO0BsicHeHUE OPOUTATBLHOTO ABUKCHUS TUIAHET

C MCIIOJIb30BAaHUEM SIBJIICHUS TATOTEHUS U 3aKOHA
MHEPIINH.

W3mepenue Beca Tena ¢ MOMOIIBI0 JUHAMOMETPA.
O60ocHOBaHME ATOTO CIOCO0A U3MEPEHHS.
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AHanu3z n MOJICJINPOBAHUC ABJICHUA HCBCCOMOCTHU.

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

N3ydenune cuibl TPEHUS CKOJIBKEHUS U CUIIBI
TPEHUs I1OKOS.

Hccnenoanue 3aBUCUMOCTH CUIIBI TPEHUSA

OT CWJIBI JABJICHUSI U CBOMCTB TPYIIIUXCS
IIOBEPXHOCTEM.

AHaJIN3 TPAKTUYECKUX CUTyalluld, B KOTOPBIX
IIPOSIBIISICTCS IEUCTBUE CUIIBI TPEHUS,
UCIOJIB3YIOTCSI CIOCOOBI €€ YMEHBLIECHUS WU
yBEJIMYEHHUS (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMOKEHNE aBTOMOOWJIS, UCTIOIb30BaHHUE
NOAIIMITHUKOB, INIABAHNE BOJHBIX KUBOTHBIX
u 11p.). Perienue 3agau ¢ uCHoIb30BaHUEM
dopMy1 175 pacyéTa CUIIbl TSHKECTH, CUIIBI
YIPYTOCTH, CUJIbI TPEHUS

Hroro no pazuneny
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Pa3nen 4. /laBieHne TBEPABIX TeJl, "KUAKOCTEH U ra3oB

4.1

Hasnenue. Ilepenaua
JaBJICHUST TBEPABIMU
TEJIAMH, JKUIKOCTAMHU
Y ra3amu

3

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

Amnann3 1 00bICHEHUE OIBITOB U MMPAKTHYCCKHUX

CUTYalluH, B KOTOPBIX MPOSBIIAETCS CUIIA
JaBJICHMUS.

O6ocHoBaHKE CITIOCOOOB YMEHBIICHUS U
YBEJIMYCHUS 1aBJICHUSI.

W3yuenue 3aBUCUMOCTH JJaBJICHUS rasa
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[lepenaua naBineHus
TBEPIABIMU TEJIAMHU,
JKUJIKOCTSIMHU U Ta3aMH.
3akon ITackans

0T 00BbEMa U TeMIIepaTyphl.

N3yuenue ocobeHHOCTEH nepeauu TaBIeHUs
TBEPIBIMU TEIAMH, YKUIKOCTSIMHU U Ta3aMH.
ObocHoBaHME Pe3yIbTATOB OMBITOB
0COOEHHOCTSIMH CTPOCHHS BEIIECTBA B TBEPIOM,
KHUJIKOM 1 ra3000pa3HOM COCTOSIHUSX.
DKCIIepUMEHTATLHOE JI0KA3aTEeNILCTBO 3aKOHA
ITackas.

Pemienue 3aau Ha pacuéT naBiIeHUs TBEPAOTO
Tena

4.2 | JlaBieHHE )KUIKOCTH 3aBHUCHUMOCTD JIaBJICHUS HccnenoBanne 3aBUCUMOCTH JTAaBJICHUA KUIKOCTHU
KUJIKOCTH OT TJTyOUHBI. OT ITyOUHBI TOTPYKEHHUS U TNIOTHOCTH KUIKOCTH.
ITneBMarTnueckre Mamunel. | HaOGmonenrne u o0bsICHEHUE THAPOCTATUYECKOTO
I'unpocTratuaeckuit napajokca Ha OcHOBe 3akoHa [lackais.
napajokc. Cooomaromuecs | M3yueHne cooOIarommxcs cocy10B.
cocynsl. ['mapasnnyeckue | Pemenue 3amad Ha pacuéT qaBleHUs )KUAKOCTH.
MEXaHHU3MBI OOBsiCHEHUE TIPUHITUTIA ICHCTBUS
TUAPABINYCCKOTO Mpecca, MHEBMATHIECKUX
MAaIIIUH.
AHanu3 1 00BsICHEHNE TIPAKTUICCKUX CUTYAITUH,
JIEMOHCTPUPYIOIINX TTPOSIBICHHUE JTABJICHUS
XKUIKOCTH | 3aKoHa [lackamns, Hampumep
IIPOIIECCOB B OPTaHU3ME TPH TITyOOKOBOTHOM
HBIPSTHUN
4.3 | AtmocdepHOe AtMocdepa 3emiu u DKcrnepuMeHTalIbHOE OOHApYKEHHE
JIaBJICHUE aTMoc(depHoOe JaBlICeHHE. aTMOC(EpPHOTO aBICHUS.

[IprunHEI cylecTBOBaHUsA

Amnann3 1 00bSICHEHNE ONBITOB H IMPAaKTHYCCKUX
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BO3IYIITHOW 000JI0YKH
3emuu. OnsiT Toppuyerim.
N3mepenne armochepHoro
JaBJICHUS. 3aBUCUMOCTD
aTMOC(EpHOTo J1aBJICHUS
OT BBICOTHI HaJl ypPOBHEM
Mopst. [Ipuboper

JUISL UBMEPEHUS
aTMoc(epHOro JaBJICHUS

CUTYyalluH, CBSI3aHHBIX C IEHCTBUEM
aTMoc(epHOro J1aBICHUSI.

OOBbsCHEHNE CYIIECTBOBAHUS aTMOC(EPDI
Ha 3eMJIe U HEKOTOPBIX IJIaHETaxX WK €€
OTCYTCTBHUS Ha APYTUX MaaHeTax u Jlyne.
OO0bsacHEeHrEe U3MEHEHHSI TUIOTHOCTH aTMOC(hephl
C BBICOTOM U 3aBUCUMOCTH aTMOC(EPHOTO
JABJICHUS OT BBICOTHI.

Pemenue 3anau Ha pacu€t aTMochepHOTro
JABJICHUSL.

N3yuenue ycrpoiicTBa bapomeTpa-aHepouia

4.4

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

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

DKcnepuMeHTaIbHOE 0OHAPYKEHHE JIEHCTBUS
KUJKOCTH U ra3a Ha OTPY>KEHHOE B HUX TeEJO.
OmnpeneneHre BEITATKUBAIOIICH CHJTBI,
JICUCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE

B )KHJIKOCTb.

[IpoBenenue u 00CyXI€HUE ONBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTh
BBITAJIKABAIOIIEH CUJIbI, ICMCTBYIOLIEH HA TEJIO
B )KHJIKOCTH, OT 00BEMA OTPYKEHHOM

B )KHJIKOCTh YaCTH TeJIa U OT INIOTHOCTH
KUIKOCTH.

IIposepxa nezasucumocmu blmankugaouje
Cubl, 0elcmayouell Ha mejio 8 HCUOKOCmU,
om maccuvl meia.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE

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

Hroro no pazaeny

21

Pa3nen 5. PaGoTa u MOIHOCTH. JHeprus

5.1

Pabora 1 MmomHOCTH

3

Mexannueckas padoTa.
MouHocTh

DKCIEPUMEHTAIBHOE ONPEAETICHUE
MEXaHUYECKOMN pabOThl CUIIBI TSKECTU

IIPY MAJICHAN TeJa U CUIIbI TPEHUS

IpY PAaBHOMEPHOM IEPEMELICHUH Tea

110 TOPU30HTAJILHON OBEPXHOCTH.

Pacuér MmomHoCTH, pa3BUBaEMON IIPU MOABEME
110 JIECTHUIIE.

Perenne 3a1a4 Ha pacu€T MexaHU4YECKOM pabOThI
Y MOILIHOCTH

5.2

[IpocTbie MEXaHU3MBI

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

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

B OBITY U TEXHUKE

OrnpeneneHre BHIUTPHIIIA B CUJIE POCTHIX
MEXaHHU3MOB Ha IPUMEPE pbluara, NoJIBUKHOTO U
HETIOABMKHOTO OJIOKOB, HAKJIIOHHOM IIOCKOCTH.
UccnenoBanue yciioBusi paBHOBECHS pbluara.
OOGHapy)eHHe CBOMCTB MPOCTHIX MEXAHU3MOB

B Pa3JIMYHBIX MHCTPYMEHTAX M MPUCIIOCOOTICHUSX,
UCIIOJIb3yEeMbIX B OBITY M TEXHHUKE, a TAKKE

B ’KUBBIX OpraHU3Max.

DKCIepUMEHTAIBHOE JI0KA3aTeIbCTBO PABEHCTBA
paboT npu MPUMEHEHUHU TPOCTHIX MEXaHU3MOB.
Onpenenenue KIIJI HakTOHHOM MIIOCKOCTH.
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Pemenune 3a1a4 Ha npuMEHEeHUE TTpaBUiIa
paBHOBecus pbryara u Ha pacuét KII1/]

5.3 | Mexanuyeckast 4 Mexanuyeckas SHEpTHusl. DKCHepUMEHTAIBHOE ONpe/IeJICHUE N3MEHEHHUSI
SHEPrust Kuneruueckas u KHMHETHYECKOW U MOTEHIMAIbHOW SHEPTUU TeNa
NOTEHINAIbHASI SHEPTUS. IIPU €T0 CKaThIBAHUH 10 HAKJIOHHOM TUIOCKOCTH.
[TpeBpamenue ogaoro Buma | DopmyupoBaHue Ha OCHOBE UCCIEIOBAHUS
MEXaHUYECKOUN dHEPrun 3aKOHA COXPAHEHUS MEXaHUYECKOM 3HEPTUH.
B IPYroM. 3aKOH OO6cyxaeHue rpaHul IPUMEHUMOCTH 3aKOHA
COXPaHEHUs SHEPTUU COXPAHEHUS SHEPTUM.
B MEXaHHUKE Pemenue 3a1au ¢ UCTIOIb30BAaHUEM 3aKOHA
COXPAHEHUS YHEPTUU
Hroro no pazgeny 12
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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8 KUIIACC
Ne HaunmenoBanue KomuuectBo | I[Iporpammuoe conepkanue | (OCHOBHBIE BUABI ACSITEIBHOCTH O0YYAIOIINXCS
1/ pa3/iesioB U TeEM 4acoB

y4eOHOro npeaMeTa

Pa3znen 1. TensioBbIe ABJICHUSA

11

Ctpoenue u cBOMCTBA
BEILIECTBA

OCHOBHBIE MTOJIOKEHUS
MOJICKYJISIPHO-KUHETUYECKOU
TEOPUHU CTPOCHUS BEIIECTBA.
Macca u pa3Mepbl aTOMOB U
MoOJIeKya. OTBbITHI,
IIOATBEPKIALOLINE
OCHOBHBIE MOJIOKECHUS
MOJIEKYJISIPHO-KMHETUYECKON
TEOPHUH.

Mogaenu TBEPAOTO, KUJIKOTO
¥ Ta3000pa3HOTO COCTOSIHUI
BEIIIECTBA.
Kpucrannuueckue u
amopQHbI€ Tena.
OOBsiCHEHHE CBOMCTB ra3os,
KUJIKOCTEU U TBEPBIX TEI
Ha OCHOBE IOJIOKECHUH
MOJIEKYJIAPHO-KUHETUYECKOU
teopun. CMaunMBaHue 1
KaNWUISPHbBIC SIBIICHHUSL.
TennoBoe pacuMpeHue u
cxKarue

Hab6nronenue u uHTEpHpeTanus OnbIToB,
CBUIETEIHCTBYIOIINX 00 aTOMHO-MOJICKYJIIPHOM
CTPOEHHUH BELIECTBA: OMBITHI C PACTBOPEHUEM
Pa3TUYHBIX BEIIECTB B BOJIC.

Pemenue 3a7a4 1o o1eHMBaHUIO KOJIMYECTBA
aTOMOB WJIU MOJIEKYJI B €IMHUIIE 00bEMaA
BELIECTBA.

AHanM3 TeKCTa IPeBHUX aTOMUCTOB (HAIpuMep,
dbparmenTa nmoamsl JIykpenus «O npupoe
BEIIICH») C U3JI0)KEHUEM 000CHOBAaHUN aTOMHOM
rUnoTe3sl (CMbIcioBOE uTeHne). OreHka
yOeIUTENTEHOCTH TUX OOOCHOBAHHIA.
OOBsicHeHrE OPOYHOBCKOTO JIBHXKCHUS, SIBIICHUS
nudy3un ¥ pa3Iuuuil MeXIy HUIMH Ha OCHOBE
ITOJIO’KEHUM MOJIEKYJIIPHO-KUHETUYECKOU
TEOPHUH CTPOCHHUSI BEIIIECTBA.

OOBsICHEHNE OCHOBHBIX Pa3INYHMil B CTPOCHHUH
ra3oB, JKUIKOCTEU U TBEPABIX TEN

C HCITOJIb30BAHUEM TIOJIOKEHUH MOJIEKYISIPHO-
KHHETHYECKOU TEOPUU CTPOSHHUS BEIIECTBA.
[IpoBeneHMEe ONBITOB MO BHIPAIIMBAHUIO
KPHCTAJUIOB TIOBAPEHHOW COJIM MJIU caxapa.
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[TpoBenenmne u 0OBICHEHUE OMBITOB,
JEMOHCTPUPYIOIIUX KAMWUISIPHBIC IBICHUS U
SBJICHHE CMAYUBAHHUSL.

OOBbscHEHUE PO KaWJUISIPHBIX SBICHUI

JUISL IOCTYIUIEHHSI BOJbI B OPTaHU3M PAaCTEHUI.
Habntonienue, nposeneHne U 00bsICHEHNE
OIIBITOB 110 HAOJIIOAECHUIO TEIIIOBOTO
pacIIMpEHUs ra30B, KUAKOCTEN U TBEPIBIX TEIN.
OObsicHEeHUE cOXpaHEeHHsI 00bEMa TBEPBIX TEl,
TEKYUYECTH KHJIKOCTH (B TOM UYHUCJIIE, PA3HUILIbI

B TEKYUYECTH ISl pa3HbIX )KUJIKOCTEH),

JTaBJICHMS ra3a.

[IpoBeneHue OnbITOB, IEMOHCTPUPYIOITUX
3aBHCHMOCTb JIaBJICHUS BO3/1yXa OT €ro o0bEMa u
HarpeBaHus WIH OXJIAXKIEHUS, U UX OObSICHEHHE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOT'O YUECHHUS.
AHanu3 NpakTUYECKUX CUTYalUl, CBA3aHHBIX

CO CBOMCTBAaMM ra30B, KUJAKOCTEN U TBEPIBIX Tell

1.2

Tennosele mpouecchl

21

Temneparypa. CBsi3b
TEeMIIepaTypbl CO CKOPOCTHIO
TEIJIOBOTO JIBUXKEHUS
yactull. BHyTpeHHss
sHeprus. CrocoObl
VU3MEHEHHUs BHYTPEHHEN
SHEPruu: Terjonepeaaya u
coBepileHrue padboThl. Bumibl
TEIIONEepEaauHn:

O0o0cHOBaHME TIPABUIT U3MEPCHUS TEMITEPATyPhI.
CpaBHeHHE pa3IMYHBIX CIIOCOO0B U3MEPEHUS U
IITKaJI TEMIICPaTypHI.

HaoOmronnenne n 00bICHEHHE OIBITOB,
JIEMOHCTPUPYIOIINX U3MEHEHNE BHYTPCHHEH
DHEPTUU TeJa B PE3yJIbTAaTe TEIIONEepEaavr U
PabOThI BHEIITHUX CHIL.

HaoOmronenne u oObsiCHEHHE ONBITOB,
00CyXJICHHE MTPAKTUYCCKUX CUTYAIIHH,
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TEIIONPOBOHOCTb,
KOHBEKIUS, U3IIyYCHUE.
KonuuecTBO TEIIIOTHI.

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 TeIioTa
CrOpaHusl.

[TpunIUIIEI pabOTHI
TeroBbIX ABurareiae KII1/]
TEIJIOBOTO JIBUTATEJIS.
TemnnoBble IBUTATENH U

JEMOHCTPUPYIOIIUX PA3IUYHbIE BUIBI
TEIUIONEpPENaut: TEIUIONPOBOAHOCTD,
KOHBEKIHIO, U3TyYEHHE.

HccnenoBanue sIBICHUS TEITIOOOMEHA

IIPpU CMEUIMBAHUM XOJIOIHOM U ropsiueld BOABI.
HabitoieHue ycTaHOBIIEHUS TEIIOBOTO
PABHOBECHS MEXKY TOPAYEH U XOJIOJHOM BOJOM.
Omnpenenenue (M3MEpEeHNE) KOJINYECTBA
TEIJIOTHI, MOJYYEHHOTO BOJIOH MpHU TEIIOOOMEHE
C HArpeThIM METAIUIMYECKUM LHUIUHAPOM.
Omnpenenenve (M3MepeHNE) YACIbHON
TEIIOEMKOCTH BEII[ECTBA.

Pemenue 3aa4, CBSI3aHHBIX C BBIUUCIEHUEM
KOJIMYECTBA TETJIOTHI U TEIUIOEMKOCTH

MIPH TETTIO0OMEHE.

AHanu3 CUTyalluid MPaKTUYECKOTO
MCITIOJIb30BAHUS TEIJIOBBIX CBOMCTB BEILIECTB U
MaTepuasoB, HAIPUMEp, B LIEIAX
AHEProcOepeKeHUs: TETIION30ISIIS,
sHeprocOeperaroye KPoIIiH,
TEPMOAKKYMYJISITOPBI U T. [I.

HaOmronenue siBjieHUM UCiapeHust u
KOH/ICHCALUH.

HccnenoBanue mpoliiecca uCapeHus
Pa3IMYHBIX JKUAKOCTEM.

OOBbscHeHUE SIBICHUN UCTIApEHUS U
KOHJIEHCAllMM HAa OCHOBE aTOMHO-
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3alllMTa OKpYKarolen
Cpeabl.

3aKOH COXpaHEHHUS U
peBpaIlleHUs SHEPTUH
B TETUIOBBIX ITpoIleccax

MOJIEKYJIIPHOTO YUEHUSI.
HabGmronenue u o0bsacHeHHe Mpoliecca KUIeHus,
B TOM YHCJI€ 3aBUCUMOCTH TEMIIEPaTypbl
KUICHUS OT JaBJICHUS.

Onpenenenue (MU3MEPEHUE) OTHOCUTEIHHOM
BJIQYKHOCTH BO3/yXa.

HaOmnronenue nporecca riaBieHUs
KPUCTAJUIMYECKOT0 BEIECTBA, HAIIPUMED, JIbJIA.
CpaBHeHUE TPOLECCOB IIABICHUS
KPUCTAITMYECKHUX TENl U pa3MITUCHUS

MIpY HArpeBaHUU aMOP(PHBIX TEJl.

Omnpenenenve (M3MEpEHUE) YAETbHON TEMIIOTHI
TUJTaBJICHUS JIbJIA.

OOBbscHEeHNE SBJICHUI TIJIABJICHUS U
KpUCTAJUTM3AI[MU HA OCHOBE aTOMHO-
MOJIEKYJIIPHOTO yUCHUS.

Pemmenwne 3anay, CBSA3aHHBIX C BHIYHCICHUEM
KOJIMYECTBA TEIIOTHI B MPOLECCax
TeIJIoNepeIauy MPH TUIABICHUH U
KPUCTAJUTM3AIMH1, UICTIAPSHUH U KOHJICHCAIIUU.
AHanM3 CUTyanuii MpakTUIeCKOro MPUMEHEHUS
SIBIICHUH TINIABJICHUS M KPUCTAIUTN3AIINH,
HaIpuMep, MOTYyIECHUE CBEPXUUCTHIX
MaTepHuayoB, COJIeBas TpeiKa u Ap.

AHanu3 paboTel 1 00BICHEHHE TPUHIUTIA
JEHCTBUS TETJIOBOTO ABUTATEIS.

Boluncienue koaudecTBa TEIIOTHI,
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BBIJICJISIIOIIETOCS MPU CTOPAHUM PA3IAYHbBIX
BuJ10B TomuBa, u KIIJI nBurarens.
OO0cyx1eHne 3K0JIOTMYECKUX MOCIIEICTBUI
HCMOJIb30BaHUsI IBUTATENIC BHYTPEHHETO
CrOpaHusi, TETUIOBBIX U TUIAPOIIECKTPOCTAHIINI

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 3JIEKTPUUYECKHUX
3apsaoB. Bzanmopencraue
3apsHKEHHBIX TETT.

3akoHn Kymnona (3aBUCUMOCTh
CHUJIBI B3aUMOJEHUCTBUSI
3apsHKEHHBIX TeJl

OT BEJIMYMHBI 3apsI0B U
pPacCTOSIHUS MEXIY TEIamu).
DIIEKTPUYECKOE TTOJIE.
Hanpsxkénnocts
AIEKTPUYECKOTO TOJIS.
[IpuHMn cyneprio3uuu
3JIEKTPUYECKUX TOJIEN

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

HaOmnronenue v npoBeieHUE OMBITOB

T10 3JIEKTPU3AIMHU TEJ PU CONPUKOCHOBEHUH U
WHIYKIHEH.

HabGmonenne n o0bICHEeHNE B3aUMOACHCTBHS
OJTHOMMEHHO M PAa3HOMMEHHO 3apsKEHHBIX TEI.
OOBsiCHEHHE MTPUHIIKAIA ISHCTBUS ICKTPOCKOIIA.
OOBsICHEHUE SIBICHUHN DJICKTPU3AIMHT

MIPU COMPUKOCHOBEHUU TEJI U UHAYKIIUEH

C MCITOJIb30BAaHUEM 3HAHUM O HOCHUTEIAX
AJIEKTPUYECKUX 3aPsI/IOB B BEIICCTBE.
Pacno3naBanue u 00bICHEHHE SIBJICHUMN
AJIEKTPU3AIMU B TTIOBCETHEBHOM KU3HMU.
HabGmronenne u oObSICHEHHE ONBITOB,
WJUTIOCTPUPYIOIIUX 3aKOH COXPaHCHUS
AJIEKTPUYECKOTO 3apsa.

Habmro1eHne onbITOB 110 MOJISIUPOBAHUIO
CUJIOBBIX JIUHUMN AJIEKTPUUECKOTO MOJIA.
HccnenoBanue neMCTBUS SIEKTPUUECKOTO OIS
Ha MIPOBOJAHUKH U IUDJICKTPUKU
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TUBJIEKTPUKU. 3aKOH

COXPAaHCHUA JICKTPUICCKOTO

3apsiia

2.2

IlocTosTHHEII
AJIEKTPUYECKUN TOK

20

DJIEKTPUUECKUM TOK.

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

B KUJIKOCTSIX U razax.
DJIEKTpUYECKAS 1IEMb.
Cuna Toka. DIIeKTpUUYECKOe
HaIpsDKEHUE.
ConpoTtusienue
IIPOBOJIHUKA. Y IEJIBHOE
CONPOTHUBJICHUE BEIIIECTRA.
3akoH Oma /151 ydacTka
uenu. [locnenoBarenbHOE U
napajuiesIbHOE€ COeIMHEHUE
POBOIHUKOB.

Pab6ora u MmomHOCTH
AJIEKTPUUYECKOTO TOKaA.
3akon J[xoyns—JIenna.
DIJIEKTPUYECKUE LIENHU U

HabGnronenue pa3nuyuHbIX BUIOB JEHCTBUS
ANEKTPUIECKOTO TOKA U OOHAPYKEHHUE ITUX
BHJIOB JICHCTBUS B IOBCETHEBHOM KU3HMU.
Hab6nrogeHne BO3HUKHOBEHHUS ra30BOT0 pa3psiaa
Y 3JIEKTPUYECKOTO TOKA B KUJIKOCTHU

COopka U UCTIBITAaHUE DIICKTPUIECKOM 1IeTTH
MMOCTOSITHHOTO TOKA.

N3Mepenue cuiibl TOKa aMIePMETPOM.
N3Mepenne aneKTpruiecKoro HarpsKeHUs
BOJIETMETPOM.

[IpoBenenue u 00BSICHEHNE OTIBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTh
AJIEKTPUYECKOTO COMPOTUBIIEHUS IPOBOJHUKA
OT €T0 JJIMHBI, TUIOIIAJAN ONIEPEYHOTO CEUCHUS
Y MaTepuala.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA,
MIPOTEKAOIIETO YEPES PEZUCTOP,

OT COMPOTUBIICHUS PE3UCTOPA U HATIPSKCHUS
Ha PE3UCTOpE.

IIpoBepka npasuiia ClI0KEHUs HATPSKEHUN
[P MOCJIEIOBATEILHOM COEIMHEHUH JIBYX
PE3UCTOPOB.

IIpoBepka npasuiia Juist CUJIBI TOKA

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

AHanu3 cuTyalnui nocuea0BaTeNbHOTO U
MapajuieIbHOTO COEIMHEHHS IPOBOTHUKOB

B IOMAIITHUX JIEKTPUUECKUX CETAX.

Pemenne 3a1a4u ¢ ucnonap3oBaHueM 3akoHa Oma
1 hopMys pacuéra AIeKTPHIECKOTO
CONPOTHUBJIEHUS MIPU MOCIEN0BATEIBHOM U
napasuieIbHOM CO€IMHEHUU MTPOBOHUKOB.
OmnpeneneHue paboThI AJIESKTPUUESCKOTO TOKaA,
IIPOTEKAIOLIETO YEPE3 PE3UCTOP.

Ornpenenenue MOIHOCTH JIEKTPUUECKOTO TOKA,
BBIJICJISIEMOM HAa PE3UCTOPE.

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

HccnenoBanue npeodbpa3zoBaHus SHEPTUU

MIPU OABbEME TPpy3a DJICKTPOABUTATEIIEM.
OOBsicCHEHHE YCTPOUCTBA U MPUHITUIIA JEHCTBUS
JIOMAITHUX AJIEKTPOHArPEeBaTEIbHBIX MPUOOPOB.
OObsicHEHUE IPUYHUH KOPOTKOTO 3aMbIKaHUS U
MIPUHIINIA JEHCTBUS TUIABKUX TIPEAOXpaHUTEICH.
Peuienue 3a1a4 ¢ UCMOIb30BaHUEM 3aKOHA
Jxoyns—Jlenna

2.3

MarHuTHbIE SIBJICHUSI

ITocTosiHHBIE MAarHUTHI.
B3aumoneiicreue
IMOCTOSIHHBIX MarHUTOB.
MarsauTtHoe noiJie.
MarauTHOE 1oJIe 3eMIIH

HccnenoBanrue MarHUTHOT'O B3aMMOJICHCTBUS
MMOCTOSIHHBIX MarHUTOB.

N3ydyeHne MarHuTHOTO MOJIs IOCTOSIHHBIX
MarHUTOB IIPU UX 00bEAMHEHUU U Pa3JIeICHUH.
HccnenoBanrne MarHUTHOT'O B3aMMOJICHCTBUS

42




denepanbHas pabouas mporpamma | Pusuka. 7-9 kimaccel (0a30BbINH YPOBEHB)

Y €r0 3HAYEHUE JJIS )KU3HU
Ha 3emie. OnbIT Dpcrena.
MarunurtHoe 1oJie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMAarHuTOB

B TeXHUKE. JlericTBUE
MarHMTHOTO MOJIS

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

B TEXHUYECKHUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

MMOCTOSTHHBIX MarHUTOB.

N3ydyeHne MarHuTHOTO MOJISL MOCTOSIHHBIX
MarHUTOB IIPU UX 00bEAMHEHUU U Pa3JICTICHUH.
IIpoBeaeHrEe ONBITOB MO BU3yaIU3AlMH MOJIA
MOCTOSIHHBIX MAarHUTOB.

N3yueHune aBIeHUS HaMarHUYMBAHUS BEIIECTBA.
HccnenoBanue 1eMCTBUS 3IEKTPUUECKOTO TOKA
HA MarHUTHYIO CTPEJIKY.

IIpoBeaeHne ONBITOB, AEMOHCTPUPYIOIIUX
3aBUCHUMOCTb CUJIbI B3aUMOJCUCTBUS KATYIIKH
C TOKOM M MarHuTa OT CUJIbl M HallpaBJICHUS TOKa
B KaTyIIKeE.

AHann3 CUTyalui NPaKTHYECKOTO MPUMEHEHHUS
AJIEKTPOMArHuTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAX, MPOMBIIIJIEHHOCTH, MEJIULIUHE).
N3yuenue neicTBrus MarHUTHOTO TOJIS

Ha IPOBOJIHUK C TOKOM.

N3ydeHnne nercTBUS SIEKTPOABUATATEIS.
Nzmepenue KI1/I asektpoaBurarenbHON
YCTaHOBKH.

Pacnio3HaBaHue U aHaW3 pa3IMYHBIX
MIPUMEHECHUH AJIEKTPOIBUTATEIICH

(TpaHcmopT, OBITOBBIE YCTPOMCTBA H JIP.)

2.4

DJIEKTpOMAarHuTHas
WUHTYKIIAS

OnbiTel @apajes. SABneHue
AJIEKTPOMArHUTHOM
uHaykuuu. [IpaBsumno Jlenua.
DJIEKTPOreHepaTop.

OnBITH 11O HCCICAOBAHUIO ABJICHUA
BHGKTpOMaFHHTHOﬁ WHAYKOHUU: HCCIJICTOBAHUC
W3MEHCHUI 3HAUCHUS U HalpaBJICHUSA
HHAYKIIMOHHOI'O TOKa
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CniocoObl oJTy4eHUs
ANEKTPUYECKOU SHEPTUH.
DIIEKTPOCTaHIIUU

Ha BO300HOBJISIEMbIX
UCTOYHHKAX YHEPTUU

Hroro 1o pazaeny 37
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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9 KUIACC
Ne HaunmenoBanue KomnuectBo | IIporpammuoe copepxanue | OCHOBHBIE BUJIBI IEATEILHOCTH O0yUYaIOIIUXCS
1/ pa3liesioB U TeM 4acoB

y4eOHOTO MnpeaMeTa

Pa3n

eg 1. Mexanndeckue siBJIeHUS

1.1

Mexaaudeckoe
JIIBUOKEHHE U CIIOCOOBI
€ro OIUCaHUI

10

MexaHn4eckoe IBHKECHHUE.
MarepuanbHas TOUKA.
Cucrema orcuéra.
OTHOCHUTEIBHOCTh
MEXaHUYECKOTO JIBUKCHUS.
PaBHoMepHOE
MPSAMOJIMHEMHOE JIBUKEHHUE.
HepasHomepHoe
MPSMOJIMHEWHOE JIBUKEHHUE.
CpenHsis 1 MTHOBEHHAs
CKOpPOCTBb T€Ja MpHU
HEPABHOMEPHOM JIBUKCHUHU.
Yckopenue.
PaBHOyCKOpEHHOE
MPSMOJIMHEWHOE JBUXKEHUE.
CB00OOIHOE TTaJIEHHE.
OmneiTe! I'anumes.
PaBHOMEpHOE NBUXKEHKE

10 OKPYXKHOCTH.

ITepnon u yacrora
oOpamienus. JInnelinas u
YIJIOBas CKOPOCTH.

AHanu3 u 00CyXJIeHHE Pa3IUYHbIX TPUMEPOB
MEXaHUYECKOTO JABHKCHUS.

OO0cyxaeHue rpaHul IPUMEHUMOCTHA MOJEIIN
«MaTepHabHas TOUKay.

Onucanne MEXaHU4ECKOTO ABUKCHUS
paznuYHBIMU crioco0amMu (ypaBHEHHUE, TabIuLa,
rpaduk).

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

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

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

Onpenenenue cpetHeld CKOPOCTH CKOJIbKEHUS
OpyCKa WM ABUKEHUS IIapuKa 10 HAaKJIOHHOU
IJIOCKOCTH.

AHanu3 1 o0CcyXaeHue crocoooB
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[lenTpocTpeMuTENBHOE
YCKOPEHHE

NPUOIMKEHHOTO ONPEIeTICHUS MTHOBEHHOM
CKOpPOCTH.

Ornpenenenue CKOpOCTH PAaBHOMEPHOTO
JBIDKEHUA (IIapuKa 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 BO3MOXKHBIX TPUHIIUIIOB
JEUCTBUS TPUOOPOB, UZMEPSIIOIIUX CKOPOCTh
(CIUIOMETPORB).

Brluncnienue myTy U CKOpOCTH TIPU
PaBHOYCKOPEHHOM TPSMOJUHEHHOM JBUKCHUU
TeJa.

OmnpeneneHue NpoIEHHOrO MYTH U YCKOPEHUS
JBIDKEHUS TeJa 1Mo TrpaduKy 3aBUCUMOCTH
CKOPOCTH PABHOYCKOPEHHOT'O MPSIMOJIMHEMHOTO
JIBU>KEHUS T€JIa OT BPEMEHHU.

IIposepra cunome3swl. eciu

npu pagHOyCKOPEHHOM OBUNCEHUU

be3 HauanbHOU CKOPOCMU NYMU OMHOCAMCAL
KaK psi0 He4émHbIX Yuces, mo
COOmMEemcmeyouue NPoOMedNCymKu 8pemeHu
00UHAKOBHL.
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OnpeneneHue yCKOpeHus Tela

MIPY PAaBHOYCKOPEHHOM JBUKEHUU

10 HAKJIOHHOM THIOCKOCTH.

W3mepenne nmeproia M 9acToThl 0OparieHus
TeJa 0 OKPY>KHOCTH.

OnpeneneHne CKOPOCTH PABHOMEPHOTO
JIBIKEHUS TeJia TI0 OKPY>KHOCTH.

Pemenue 3ama4 Ha onpeneneHue
KMHEMAaTUYECKUX XapaKTEPUCTUK
MEXaHUYIECKOTO ABMKCHUS PAa3TMIHBIX BHIOB.
Pacnio3naBanue u npuOImkEHHOE ONTUCAHUE
Pa3UYHBIX BUJOB MEXAHUUECKOTO JIBHXKCHUS
B IIPUPOJIC U TEXHUKE (Ha mMpuMepax CBOOOTHO
MaJarouX TeJ, IBMKCHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEJICTB U Ap.)

1.2

B3aumoneiictBue Tei

20

IlepBsIii 3ak0oH HbroTOHA.
Bropoi 3akon HeroToHa.
Tpernii 3akoH Hprotona.
[IpyHIMDO cynepno3unuu
CHII.

Cuna ynpyroctu. 3aKoH
I'yka. Cuia TpeHus: cuna
TPEHUS CKOJIbXEHUS, CHIIa
TPEHUS TIOKOSI, IPYTUE BUIbI
TPEHUSL.

Cuna TsKECTH U 3aKOH
BCEMHUPHOTO TATOTEHUS.

Habmronenue u 00CykI€HUE OIBITOB

C IBMKEHHEM TeJla IPU YMEHBIIIEHUU BIIMSIHUS
JIPYTHUX TEJ, MPETSITCTBYIOMNX JBHKCHUIO.
Amnanus texcra ["anuies ¢ onrcaHuem
MBICJICHHOT'O SKCIICPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPITNH;
BBITIOJITHCHHE 33JIaHUM 110 TEKCTY (CMBICTIOBOE
YTEHHE).

OOcyXaeHnue BO3MOKHOCTH BBITIOJTHCHHUS
3aKOHA MHEPIIMH B Pa3IMYHBIX CHCTEMax
OTCUETA.

HabOmronenue u o0Cyx1eHue MEXaHUIECKUX
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Yckopenue cBOOOTHOTO
najieHus. /[BrokeHue riaHeT
BoKpyr Connua. IlepBas
KOCMHUYECKasi CKOPOCTb.
HeBecomocTs u neperpysku.
PaBHOBECHE MaTepuanbHOU
TOYKU. AOCOTIOTHO TBEPIOE
Teyo. PaBHOBECHE TBEPAOTO
TeJa C 3aKPEIJIEHHON OChIO
BpallleHud. MOMEHT CHIIBI.
LlenTp TsKECTH

ABJICHUH, TPOUCXOJALIMX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM

1 YCKOPEHHOM JIBUKEHUN OTHOCUTEIBHO
KabuHeTa QU3UKH.

JlelicTBHS C BEKTOpaMU CHJI: BBIIIOJTHEHHE
3aIaHUH IO CJIIOKEHUIO U BBIYUTAHUIO
BEKTOPOB.

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

AHanu3 u 00bsCHEHUE SIBJICHUN

C MCIIOJIb30BAaHUEM BTOPOT0 3aKoHAa HbroTOHA.
Pemenue 3aa4 ¢ uCroiab30BaHUEM BTOPOTO
3akoHa Hbl0TOHA M MTpaBUIIa CIIOKEHUS CUJL.
Onpenenenue )KECTKOCTH MTPYKUHBI.

AHanu3 cuTyarui, B KOTOPBIX HAOTIOAI0TCS
yrnpyrue negopManuu, U uX 00ObsICHEHUE

C UCIIOJIb30BAHUEM 3aKOHa ['yka.

Pewenne 3a1a4 ¢ UCMOIB30BaHUEM 3aKOHA
I'yka.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS

CKOJIbKCHHUA OT CHUJIBI HOPMAJIbHOI'O AABJICHMAA.

OOcy:x1eHne pe3ynbTaTOB UCCIEIOBAHHUS.
Onpenenenue k03pGULIMEHTa TPEHUS
CKOJIbKEHHUSI.

N3mepenue cusbl TpEHUs OKOS.
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Pemenue 3a1a4 ¢ ncnosib30BaHueM GOpMYJIbI
JUISL CHJIBI TPEHUS CKOJIBYKEHMS.

AHanu3 IBUKEHHUS TEJI TOJIBKO MO JEHCTBUEM
CHJIBI TSPKECTH — CBOOOHOIO Na/ICHNUS.
OOBbscHEHNE HE3aBUCUMOCTH YCKOPEHUS
CcBOOO/IHOTO MaJIEHUsI OT MAcCChl TeJA.

OneHka BETMYUHBI CUIIBI TSTOTEHUS,
JEUCTBYIOIIEN MEXKTy IBYMsI TEIaMU

(m7st pa3HbIX Macc).

AHanu3 1BUKEHUS HEOECHBIX Tel

IO/ IEVICTBUEM CHUIIBI TATOTEHUS

(c UCTI0IB30BAaHUEM JOTIOJIHUTEIBHBIX
MCTOYHUKOB UH(POPMALIHH).

Pemenue 3a1a4 ¢ CMOIB30BaHUEM 3aKOHA
BCEMUPHOI'O TATOTEHUS U (POPMYIIbI

JUTS pacyé€ra CUJIbI TSIKECTH.

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

Habmonenue u o0cyx1eHue ONBITOB

10 U3MEHEHUIO BECa TeJIa ITPU YCKOPEHHOM
JBUKEHUU.

AHaN3 yCIIOBUI BO3SHUKHOBEHHUSI HEBECOMOCTH
U TIEPETPY3KH.

Pewenue 3ana4 Ha onpeeneHue Beca tena

B Pa3JINYHBIX YCIOBUSX.
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AHanm3 cui, TeUCTBYIONIUX Ha TEJIO,
MOKOSIIIEECs Ha OTope.
OrnpeneneHue HEeHTpa TAKECTU PA3IMUHBIX TEll

1.3.

3aKOHBI COXpaHCHHUA

10

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

Mexanuueckas paboTa u
MOIIHOCTE. Pabora cui
TSYKECTH, YIIPYTOCTH,
TpeHus. CBsI3b JHEPTUHU U
paboTsl. [ToTeHnmanpHas
DHEPrUs TeJa, MOJHATOTO
HaJl TOBEPXHOCTBIO 3€MIIH.
ITorenunanbHas 3HEPTUs
CKaTOM NPYKUHBL.
Kunernueckas sneprus.
Teopema 0 KHUHETUYECKOU
DHEPIruM. 3aKOH COXPAHEHUS
MEXaHUYECKON SHEPTUU

HaOnronenue u o0CyxkaeHUE ONBITOB,
JEMOHCTPUPYIOUIUX NIEpeaauy UMITYJIbCa

IIPY B3aUMOJCICTBUY TEJI, 3aKOH COXPAHEHUS
UMITyJIbCa MPU a0COIIOTHO YIIPYTrOM U
HEyNpPYyroM B3aUMOJECHCTBUU TEN.

AHann3 cuTyanui B OKPYKaroLIEH KU3HU

C MCIIOJIb30BAHUEM 3aKOHA COXPAHEHUS
UMITyJIbCA.

Pacnio3HaBaHue sIBICHNS pEAKTUBHOTO
JBUYKEHUSA B IPUPOJIE U TEXHUKE.
[IpumMeHeHune 3aK0Ha COXPaHEHUs UMITYJIbCa
JUIsl pacyéTa pe3yJbTaTOB B3aUMOIEUCTBUS TeEll
(Ha mpuMepax HEeyIpyroro B3auMoJIeHCTBHUS,
YIPYTroro HEHTPAIBHOIO B3aUMOIEHCTBHS IBYX
OJIMHAKOBBIX TEJI, OTHO U3 KOTOPBIX
HETIOJIBUXKHO).

Pelenue 3a7a4 ¢ MICNOJIb30BaHUEM 3aKOHA
COXPaHEHUS UMITYJIbCA.

Omnpenenenre pabOThI CUITBI YIPYTOCTH

IIPU NOABEME Ipy3a C UCIOJIb30BAHUEM
HEIMOABUKHOTO Y TIOJIBHXKHOTO OJIOKOB.
N3mMepenne MOIIHOCTH.

N3mepeHre NOTeHIMaIbHOW YHEPTUU YIIPYTO
ne(OPMUPOBAHHOM MTPYKUHBI.
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N3Mepenre KUHETUYECKOW SHEPTUM Tea

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

pu CBOOOHOM MaJCHUHU.

[IpuMeHeHne 3aKk0Ha COXPAHEHUS
MEXAHUYECKOM YHEPTUU JJIsl pacyéra

MOTECHIIMAIBHON U KUHETUYECKOM SHEPTUN TEIIA.

Pemenue 3aJa4 C UCIIOJIb30BAHUCM 3aKOHA
COXpaHCHUA MEXaHUYECKOM OHCPIUHA

Hroro no pazneny

40

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

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

3aryxaroiue KoiaeOaHus.
BrinyxaeHnbie koneOaHusl.
Pe3onanc

MoA0OHBIX KOJIEOAHUI B OKPY’KAIOIIEM MUPE.
AHanu3 kosie0aHui rpy3a Ha HUTU U

Ha npyxuHe. OnpeeneHne 4acTOThI
KOJICOaHHMI MaTeMaTHYECKOTO U MPY>KMHHOTO
MasITHUKOB.

HaOmronenne u 00bsCHEHUE SIBICHUS
pe30HaHca.

HccnenoBanue 3aBUCUMOCTH TIEpUOIa
KOJIeOaHMI MMOABEIIIEHHOTO K HUTH TPy3a

OT JIJIMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH MEPUOJIa KOJIEOAHMIA

I'pysa, IOABCHICHHOI'O K JICHTC, OT MACCHI I'py34d.

HaoGmronenue u o0cykaeHHne ONBITOB,
JTEMOHCTPHUPYIOITUX 3aBUCUMOCTH TIEPHOIa
KOJIeOaHMI MPYKUHHOTO MAaTHUKA OT MACCHI
rpy3a U )KECTKOCTH MPY>KUHBI.

[IpuMeHeHrne MaTeMaTUYECKOTO U MPYKUHHOTO
MasTHUKOB B KQUECTBE MOJICIICH JIJIsT ONTMCAHUS
KOJIeOaHMI B OKpYKaIoIleM MHUpE.

Pemenune 3ama4, CBI3aHHBIX C BRIYMCICHHEM
WJIM OLIEHKOW YacTOTHI (IEpHo/ia) KojieOaHu
H3zmepenue yckoperus c600600H020 NAOeHUs.

2.2

Mexannyeckue
BOJIHBI. 3BYK

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

B TBEPAOM TEIIE,
CEMCMHUYECKHE BOJIHBI.
3BYK. ' pOMKOCTB 3BYyKa U
BbICOTA TOHA. OTpakeHUe
3Byka. UH(ppasByk u
YIBTPa3BYK

OOHapyXeHue 1 aHaJIu3 BOJTHOBBIX SIBJICHHI
B OKPY’KaloIlleM MHpE.

Habntonenue pacnpocTpaHeHus MPOJ0JIbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJEIIN) U
oOHapy>KeHHE aHAJIOTUYHBIX BUI0B BOJIH

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

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

Hab6nronenue u 0ObsICHEHUE SIBJICHUS
aKyCTHYECKOI'O pE30HAHCA.
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AHaM3 OpUTrHHAIBLHOTO TEKCTa, TOCBAMIEHHOTO
MCIIOJIB30BaHUIO 3BYKa (W YIbTPa3ByKa)

B TEXHUKE (IXOJIOKAIHS, YIBTPa3BYK

B MEJIMIIMHE U JIp.); BHIMOJHECHNE 3aJaHHI

10 TEKCTY (CMBICIIOBOE UTCHUE)

Htoro no pazaeny

15

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

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

BOJIHBI AJIEKTPOMATrHUTHBIX BOJIH. DKCIEpUMEHTAIBHOE H3yUYEHHUE CBOMCTB
[IIkana >JIEKTPOMAarHUTHLIX | 3JIGKTPOMArHUTHBIX BOJIH (B TOM YHUCIIC
BOJIH. Vcmonb30BaHue C TIOMOIIbIO MOOMIBHOTO TenedoHa).
AJIEKTPOMATrHUTHBIX BOJIH AHanu3 peHTT€HOBCKUX CHUMKOB
JUTsl COTOBOM CBSI3H. YeJIOBEYECKOI0 OpraHu3Ma.
DNEKTPOMAarHUTHAs IPUPOJA | AHAIHU3 TEKCTOB, OMMCHIBAIOIINX MTPOSBICHHSI
cBera. CKOpOCTh CBETA. AJIIEKTPOMATrHUTHOTO U3JIyYEHHUs B IPUPOJIE:
BonHOBBIE CBOMCTBA CBETA | )KMBBIE OPTaHU3MBI, H3ITy4eHHsT HEOSCHBIX Tell
(cMBICTIOBOE UTEHUE).
Pacnio3HaBaHue u aHaJIN3 PA3IMYHbIX
MPUMEHEHUH 2JIEKTPOMArHUTHBIX BOJH
B TEXHUKE.
N3y4yeHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3aiau ¢ ucnosib3oBaHuemM Gpopmyi
JUTSI CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, IJTUHBI
BOJIHBI ¥ YaCTOTHI CBETA
Hroro 1o pazaeny 6
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Pa3nen 4. CBeToBbIE ABJICHUSA

4.1

3aKOHBI
pacipoCTpaHCHUS
CBETA

JIydyeBas mozenb cBeTa.
HMcTounuku cBeTa.
[IpssmonuHeHOE
pacupocTpaHEHHE CBETA.
3atmenusa ComnHua u JIyHBL.
Otpaxenue csera. [Iimockoe
3epKajo. 3aKOH OTPaKEHUS
CBeETAa.

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

HaOnronenue oneIToB, 1EMOHCTPUPYIOIINX
SBJICHUE MPSIMOJIMHEITHOTO pacpOCTPaHCHUS
cBeTa (BO3HUKHOBEHUE TEHU U MOJTyTEHN),

U UX UHTEPHpETalrs ¢ UCTIOJIb30BaHUEM
MOHSTUSL CBETOBOTO JIy4a.

OOBsiICHEHUE U MOJICIMPOBAHUE COTHEYHOTO U
JYHHOTO 3aTMEHUM.

HccnenoBanne 3aBUCUMOCTH YIJla OTPaKEHUS
CBETOBOTO JIy4ya OT yrJjia MaJeHuUs.

N3yuyenue cBOMCTB U300pakeHUS B INIOCKOM
3epKa’e.

HaoOmronenne u 00bICHEHHUE OIBITOB

IO MOJTYYEHUIO N300paKEHUI B BOTHYTOM U
BBINTYKJIOM 3epkanax. Habmoaenue u
00BSICHEHHE OMBITOB MO MPEJIOMJICHUIO CBETA
Ha FPaHUIIE Pa3JIMYHBIX CPEJl, B TOM YHUCTIE
OTBITOB C TIOJIHBIM BHYTPEHHUM OTPa’KEHHUEM.
HccnenoBanne 3aBUCUMOCTH yIJ1a
MPEJIOMIICHHS OT yTJIa MaJIeHusl CBETOBOIO JTyya
Ha FPaHULE «BO3IYX—CTEKIIO.
Pacrnio3HaBanue sIBICHHUN OTPAXXEHUS U
MPEJIOMIICHUS CBETAa B TIOBCETHEBHOM KU3HH.
AHanu3 1 00bICHEHUE SIBJICHUS ONITUYECKOTO
MUpaxa.

Pelienue 3a7a4 ¢ UCMOIB30BAHUEM 3aKOHOB
OTpaXXEHUs ¥ MPETOMIICHHSI CBETa
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4.2 | JIuH3BI U ONITHYCCKUE 6 JInnza. Xox myyedt B munze. | [lomydyenne n3o0paxeHuit ¢ MOMOIIBIO
puOOPHI OnTuyeckas cucrema coOuparolle u paccenBaroniei JUH3.
doroanmapara, mukpockomna | Onpenenenue (pOKyCHOrO pacCTOSTHUS U
u Teneckormna. a3 kak ONITHYECKOU CHJIBI COOMPAFOIIICH JTUH3HI.
ONITHYECKasl CUCTEMA. AHanu3 ycTpoucTBa U IPUHIIMIA JEHCTBUS
bruzopykocTs u HEKOTOPBIX ONTHYECKUX TPUOOPOB:
JATBbHO30PKOCTh dboToanmnapara, MUKpOCKOTa, TEJIECKOTA.
N3yuenune Moy riia3a Kak ONTHYECKON
CUCTEMBI. AHAU3 IBICHUHN OJIM30PYKOCTH
U TaJIbHO30PKOCTH, MPUHIIUIA JEHCTBUSA
OYKOB
4.3 | Paznoxenue 6e10ro 3 Paznoxxenue 6emoro ceeta Hab0mronenue pasznoxkeHus 6eJ10ro cBeta
CBETa B CIIEKTP B cniekTp. OnbiTel HptoTOHA. | B CHIEKTD.
CloxeHue CreKTpaibHbIX Habmronenne u 00bSICHEHHE OIBITOB
1BeToB. Jlucnepcus cBeta IO MOJYYEHUI0 OEI0T0 CBETa MPU CIOKEHUU
CBETa Pa3HBIX I[BETOB.
[IpoBeneHue u 0ObSICHEHHUE OMBITOB
10 BOCIIPUSTHUIO [IBETA MPEAMETOB MPU UX
HAOFOICHUH Yepe3 IIBETOBBIC (DHITBTPHI
(LIBETHBIE OYKH)
Wroro o pazaeny 15
Pa3znen 5. KBaHTOBBIE SIBJICHUS
5.1 | Ucnyckanue u 4 Omnsitel Pezepdopaa u O6cyxnenue 1ienu onsIToB Pesepdopaa

IIOI'JIOIIICHHUE CBCTA
aTOMOM

I1aHeTapHas MOJCJIb aTOMaA.

Monaens atoma bopa.
Hcenyckanne v noriionieHme

I10 UCCIICAOBAHHUIO aTOMOB, BBIIBMKCHUC
T'AIIOTC3 O BOBMOJKHBIX PE3YyJIbTAaTaX OIIbITOB
B 3aBUCUMOCTHU OT IIPCAIIOJIaracMoro CTpoCHUA
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cBeTa aTOMOM. KBaHTBHI.
JInuenyartsle CIIEKTPBI

aToMOB, (hOPMYJIUPOBAHHIE BHIBOJIOB

U3 PE3yIbTATOB OIBITOB.

OO6cyxkaeHue NpOTUBOPEUNiA MIaHETapHON
MOJEJIA aTOMa U OCHOBAaHUM ISl TUIIOTE3bI
bopa o craimoHapHbIX OpOUTaX IEKTPOHOB.
Hab6nroneHue CruioniHbixX U JIMHEWYaThIX
CHEKTPOB M3TYUEHUS PA3IUYHbBIX BEIIECTB.
OObsicHEHUE JIMHEWYATHIX CIIEKTPOB U3ITYYCHUS

5.2

CrtpoeHne aTOMHOTO
sanpa

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

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

Omnpenenenue cocrasa siiep 1o 3a1aHHbIM
MacCOBBIM U 3apsII0BBIM UUCIIAM U

10 TIOJIO’KEHUIO B TIEPUOIUYECKON cCTEME
3JIEMEHTOB.

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

IpU 0-PaTUOAKTUBHOCTH.

HccnenoBanue TPEKOB 0-9aCTHUI TIO TOTOBBIM
dboTorpadusm.

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

AHanu3 OMOJIOTUYECKUX U3MEHEHU,
MPOUCXOISIINX MO TSHCTBUEM
pPaZOaKTUBHBIX U3ITYUYEHH.
Hcnonp3oBaHue painoaKTUBHBIX H3ITy4eHUH
B MEHIIMHE
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5.3 | SnepHbie peakiuu 7 AnepHble peakuuu. 3akoHbl | Pemenue 3a7a4 ¢ HCHOJIb30BAHUEM 3aKOHOB
COXpaHEHMs 3apsAI0BOIO U COXPAHEHMS MACCOBBIX U 3aPsAIOBBIX YUCEI
MacCOBOI0 YHCEIl. DHEPTUsl | Ha OMpeesieHUuE pPe3yabTaToOB SACPHBIX
CBSI3M aTOMHBIX siiep. CBsi3b | peakIuii; aHaIu3 BOZMOKHOCTH HITH
MaccChl ¥ dHepruu. Peakuun | HEBO3MOXKHOCTH SIIEPHON PEAKIIMH.
CUHTE3a U JCIICHUS NEP. OueHka SHEpPruu CBSI3U SAEP C UCIOIb30BAHUEM
Hcrounuku sneprun ConHua | popMyibl DWHINTEHHA.
U 3BE31. SnepHas OOcyxeHue nepcrneKTHB UCIOIb30BAHUS
sHepreTuka. /lercreus YIIPABJISIEMOI0 TEPMOSAIEPHOIO CUHTE3A.
PaauOaKTUBHBIX M3IIydeHUH | OOCYXKIEeHUE IPEUMYIIECTB M DKOJIOTUICCKUX
Ha )KUBbIE OPraHU3MBbI po0JieM, CBSI3aHHBIX C SAEPHOMN SHEPreTUKOM
Hroro o pazgeny 17

IHoBTOpPHUTEIBLHO-00001IAOIMA MOLYJIb

[loBTOpEHUE N
o0o01IeHne

coJiep KaHus Kypca
dbusuku 3a /-9 Ki1accel

9

Cucremarrzanus u
0000111eH1E TPEIMETHOTO
COJICp>KaHUS U OTbITA
NeSATEeTbHOCTH,
PUOOPETEHHOTO

MPU U3YYEHUU BCETO Kypca
(hU3UKK OCHOBHOTO OOIIIETO
oOpa3oBaHusl.

IToaroroBka K OCHOBHOMY
roCcyJ1apCTBEHHOMY
sK3aMeHy 1o (hU3nKe

J1s1 00yYarommmxcsl,
BBIOPABIINX 3TOT yUEOHBIH
peaMET

BrinmonHenne yueOHBIX 3a/1aHUK, TPEOYIOITUX
JIEMOHCTPAIIMA KOMIIETEHTHOCTEH,
XapaKTePU3YIOIMNUX €CTCCTBEHHOHAYYHYIO
IPaMOTHOCTb:

— MIPUMEHEHUS TTOJTYICHHBIX 3HAHUI

JUTSl HAYYHOTO OOBsICHEHUST (PU3HUECKUX
SBJICHUM B OKPYXKAIOLLEW IPUPOJIE,

B ITOBCETHEBHOM YKM3HU W BBISBIICHUS
(bU3UYECKUX OCHOB PsiJla COBPEMEHHBIX
TEXHOJOT UM,

— MIPUMEHEHUST OCBOCHHBIX
AKCIIEPUMEHTATLHBIX YMEHUHN

JUTSL UCCIIeIoBaHUST (PU3HUECKUX SIBIICHUH,
B TOM YHCJIE JJI POBEPKHU THUIOTE3
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Y BBISIBJICHHS 3aKOHOMEPHOCTEM.

Pemenue pacuy€THbIX 3a1a4, B TOM YHCIIE
IPEIIO0JIaratoIIuX UCI0JIb30BAHNE (PU3NUYECKUX
MOJIETIEN U OCHOBAHHBIX Ha COJIEPKAHUH
pa3IMyYHBIX pa3/iesoB Kypca (pU3UKH.
BelnonHeHye 1 3amura rpynnoBbIX WK
WHIUBUYyAJIBHBIX IPOEKTOB, CBA3aHHBIX

C COJIEp’)KaHUEM Kypca (PU3UKH

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