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COJEPXAHUE OBYUYEHUA

7 KIIACC
Paznen 1. ®u3uka u eé pojib B IO3HAHUM OKPY:KAIOLIEr0o MUPA
@usznka — Hayka o npupoje. SBneHus npupoabl. DUNYECKHUE SBICHUSA:

MEXaHUYECKHUE, TEIUIOBBIE, JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckue BennuuHbl. M3mepenne pusnueckux BennunH. Gusnueckue npudopsl.
[TorpemHocTs n3mMepennt MexayHapoiHas CHCTEMA €IMHULL.

Kak ¢usuka u npyrue ecrecTBEHHblE HayKM H3ydaroT npupopay. EcrecTBeHHO-
HAy4YHbI METOJ| MO3HAHMS: HaOIIOAEHUE, TOCTAHOBKAa HAYYHOT'O BOIIPOCA, BBIIBHIKEHHE
TUMOTE3, HKCIEPUMEHT MO MPOBEPKE TUIMOTE3, 0OBACHEHHE HAOIIOAAEMOrO SIBICHUS.
Onucanne HU3NUECKUX SIBICHUN C TOMOIIBIO MOJCIICH.

Jlemoncmpayuu
Mexannyeckune, TeIUIOBbIE, JEKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
duznueckure nprudopsI U Mpolieaypa MPSMbIX U3MEPEHHUM aHAIOTOBBIM U IU(PPOBBHIM
pruOOPOM.

Jlabopamophsie pabomul u onvimol

Omnpenenenue EHbI AeIEHUS IIKaJIbl U3MEPUTEIHLHOTO MPUOopa.

N3mepenue paccTostHUI.

N3mepenue o0bEMa JKUJKOCTH U TBEPIOTO Tea.

Onpenenenue pa3MepoB MaJIbIX TEJL.

H3mepenne TeMrepaTypbl IIPH TOMOIIHN KUIKOCTHOTO TEPMOMETpa U JaTdnKa
TeMIIepaTyphl.

[IpoBenenue uccie0BaHUs MO MPOBEPKE TMIOTE3bI: JAIBHOCTh MOJETA MIAPUKA,
MYIIEHHOT'0 TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIE BHICOTA TyCKa.

Pa3nen 2. [lepBonayajibHbIe CBeJIeHHS 0 CTPOEHUH BelllecTBa

CrpoeHue BenlecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepsbl. OIBITHI, TOKa3bIBAIOLIUE
JVCKPETHOE CTPOCHUE BELIECTBA.

JIBrkeHue yacTull BemecTBa. CBsI3b CKOPOCTH IBHXKEHHSI YaCTHUL C TEMITEPATYPO.
bpoyHoBckoe nBuxkenue, nuddysus. BzanmonelicTBre 4acTHI] BEIIECTBA: MPUTIKEHUE
Y OTTAJIKMBAHUE.

ArperatHble COCTOSIHHMSI BELIECTBA: CTPOCHHME Ta30B, >KMIKOCTEH M TBEPIBIX
(KpuCTaJIIMYeCKNUX) Tel. B3auMoCBsA3p MEXKIy CBOWCTBAMM BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSHUSIX M HX AaTOMHO-MOJIEKYJSIPHBIM CcTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

Jlemoncmpayuu

Hab6nronenre OpoyHOBCKOTO JIBUYKEHUS.

Habmonenue nuddysuu.

HaOmronenue sBieHui, OOBACHSIOMIMXCS TPUTSHKEHUEM WIH OTTAJIKUBAaHUEM
YaCTHI] BEIIECTBA.



Jlabopamopuvie pabomsi u onvimol
OrneHka 1uameTpa aToMa MEeTOJIOM PsIIOB (C UCT0JIb30BaHUeM GoTorpaduif).
OnbIThI O HAOIIOICHUIO TEIIOBOTO PACHIMPEHUS Ta30B.
OnbITB IO 0OHAPYKEHUIO CHUCTBUS CHUIT MOJICKYJIIPHOTO TPUTSKCHHUS.

Paznen 3. /IBH:keHHE M B3aMMOAeHCTBHE TeJl
Mexannueckoe nBuxeHue. PaBHoMepHOe 1 HepaBHOMEpHOE JBUKEeHUE. CKOPOCTb.
Cpenssisi CKOpOCTb ITPU HEPABHOMEPHOM JIBUKEHHUH. Pacu€T yTH U BpeMEHU ABUKCHUA.

SIBieHre nHEPIMU. 3aKOH UHEPIMU. B3auMoieiicTBHE TN KaK MPUYMHA U3MEHCHUS
CKOPOCTH JBWXKEHHS Tell. Macca kak mepa wuHepTHOCTH Tena. [IoTHOCTH BemiecTsa.
CBs13b INIOTHOCTH € KOJIMYECTBOM MOJICKYJI B €IMHUIIC 00BEMA BEIIIECTRA.

Cuiia KaKk XapakTepucTuka B3auMozencTBus ten. Cuiia ynpyroctu v 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOIIbIO IMHAMOMETpA. SIBlIeHHE TATOTEHUA U cujia TshkecTu. Cuna
TSDKECTU Ha Jpyrux IiaHerax. Bec tena. HeecomocThb. CrioxkeHne Cuil, HalIpaBJICHHBIX
no oaHou mpsimoiu. PaBHomeucTByromas cui. Cuia TpeHusd. TpeHue CKOJbXKEHHS U
TpEeHUE NOKOsI. TpeHue B MPUPOJIC U TEXHUKE.

Jlemoncmpayuu
Halnronenue MexaHn4ecKoro IBM>KEHHUS Tela.
N3MepeHnne CKOpOCTH MPSIMOJIMHETHOTO IBUKEHUS.
HaGnronenue siBeHust MHEPIUU.
Hab6nronenue nu3MeHeHus: CKOPOCTH MPHU B3aUMOJICHCTBUU TEll.
CpaBHEHHME MACC IO B3aUMOJICVCTBHIO TEII.
CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHON MPSMOM.

Jlabopamophvie pabomul u onvimoi

OmnpeneneHne CKOPOCTH PABHOMEPHOTO JBWKEHUS (IIapuKa B KUJIKOCTH, MOJIEIH
3JIEKTPUUYECKOTO aBTOMOOUJIS U TaK JaJiee).

Omnpenenenue cpeHeld CKOPOCTH CKOJIbKEHUS OpycKa WM [IapUKa MO0 HAKIOHHON
IJIOCKOCTH.

Ornpenenenue MIOTHOCTH TBEPIOTO TeNA.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTshKeHus (aedhopmaiiu) npyKUHbI
OT MPUJIOKEHHOU CHJIBI.

OnbIThL, TEMOHCTPUPYIOLINE 3aBUCUMOCTD CUJIbI TPEHHS CKOJIbKEHHUSI OT Beca Teja
U XapaKTepa CONMpPUKACAIOUIUXCS TOBEPXHOCTEH.

Pa3znen 4. JlaByieHue TBEPABIX TeJI, JKMIAKOCTEH U ra30B

Hasnenne. CrnocoObl yMEHBIIEHMsS M YBEIWYeHHUs naBieHus. [laBieHue rasa.
3aBUCUMOCTH JIaBJIEHUs ra3a ot o0béMa, Temneparypsl. [lepegada naBnenust TBEpAbIMU
TelaMH, KUAKOCTSIMM MW Tra3amMu. 3akoH Ilackams. IIHeBMaTmyeckne MalllWHBI.
3aBUCUMOCTh JaBJEHHUS JKMJIKOCTH OT TayOuHbl. ['mapocraTMyeckuil mapajokc.
CooOwaromuecs cocyibl. ['uapaBindeckue MexaHU3MBbl.

AtMmochepa 3emnan u atmocdepHoe naBiieHHe. I[IpUUYUHBI CYIIECTBOBAHUS
BO3aylIHON o0osnouku 3emiau. Onwit Toppuyeu. U3mepenue armochepHOro



JaBJIeHUS. 3aBUCUMOCTh aTMOC(EPHOTO TaBICHUS OT BBICOTHI HA/I YPOBHEM MOPSI.
[TpuGops! 17151 U3MEPEHUs aTMOCPEPHOTO JABICHHUS.

JlercTBrE )KUAKOCTH Y ra3a Ha MOTPYKEHHOE B HUX TEJNO0. BeITankuBaromas
(apxumenoBa) cuiia. 3akoH Apxumena. [InaBanue Ten. Bo3zmyxoriaBanue.

Jlemoncmpayuu

3aBUCHUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPHI.

[lepenaua naBieHUs KUIKOCTHIO U Ta30M.

Coobmaronuecs: CoCyibl.

['mppasnuueckui mpecc.

[IposiBenue nercTBust aTMOC(HEPHOTO JaBICHHUS.

3aBUCUMOCTH BBITAJIKMBAIOIICH CUJIBI OT 00BEMA MOTPYKEHHOW YacTU Tella U
MJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

VYcioBue 1uiaBaHus TeN: IUIABAHUE WM I[OTPYKEHUE TEJN B 3aBUCUMOCTHU
OT COOTHOUIEHHUS IIJIOTHOCTEN TeNa U KUJIKOCTH.

Jlabopamophsie pabomul u onvimol

HccnenoBanne 3aBUCHMOCTH Beca Tejla B BOAE OT O0bEMA NOrpYyKEHHON
B )KMJIKOCTb YaCTH TeJa.

OnpeneneHue BBITAIKUBAIOIIEH CHIIBI, JEHCTBYIOIIEH Ha TEJIO, NOTPYKEHHOEB
KUIKOCTb.

[IpoBepka HE3aBHCUMOCTH BBITAIKMABAIOIIECH CHJIBI, JCHCTBYIOIIEHM HA TEJO
B )KMJIKOCTH, OT MaccChl TeJa.

OMnbITEL, TEMOHCTPUPYIOIINE 3aBUCHMOCTD BBITAIKUABAIOIIECH CHJIbI, TEUCTBYIOLIEH
Ha TeJIO B )KUJKOCTH, OT 00BbEMA MOTrpyKEHHOM B )KUJKOCTh YACTH TeJla U OT IJIOTHOCTHU
KUIKOCTH.

KoHcTpynpoBanue apeomeTpa Wi KOHCTPYHPOBAHHUE JIOAKUA U ONPEACIICHUE €€
rpy30N0ABEMHOCTH.

Pa3znen 5. Pabora u MOIIHOCTH. JHEPrusi

Mexanudeckas padota. MOIIHOCTb.

[TpocTeie MeXaHU3MBI: phlyar, O0J0K, HaKJIOHHAs MIOCKOCThb. [IpaBuno paBHOBecUs
priuara. IlpuMeHeHue mnpaBmiia paBHOBeCUSl phlyara K OJOKY. «30J0TOE€ MPABHIIO»
mexanuku. KITJ[ mpocteix Mexanus3moB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckas sHeprusi. Kunetndeckas v moteHunaibHas sHeprus. [Ipespaienue
OJIHOTO BUJ]a MEXaHUYECKOM SHEPTUH B APYrOi. 3aKOH COXPAHEHHUS SHEPTUHU B MEXAHUKE.

Jlemoncmpayuu
[TpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamophwvie pabomul u onvimol

Onpenenenne pabOThl CUJIBI TPEHUS TPU PABHOMEPHOM JBIIKEHUU Teja
10 TOPU30HTAJILHON TTOBEPXHOCTH.

HccnenoBanue yCciaoBuM paBHOBECHS pblyara.



N3mepenne K11/l HAKITOHHOM INIOCKOCTH.
N3ydenue 3ak0Ha COXpaHEHUS MEXaHUYECKOU DHEPTUN.

8 KJIACC

Pa3neu 6. TenioBble siBJIeHUSsI

OCHOBHBIE MOJ0KEHUS MOJIEKYJIAPHO-KUHETUYECKONW TEOPUU CTPOEHHUS BEILECTBA.
Macca u pa3mepbl aTOMOB U MOJIEKYJ. ONBIThI, TOATBEPKIAIOIINE OCHOBHBIE TTOJIOKEHHUS
MOJIEKYJISIPHO-KNHETUYECKON TEOPHH.

Mopenun  TBEPAOro, KUAKOIO W  Ta3000pa3HOrO  COCTOSHHMM  BEILECTBA.
Kpucrammueckue u amopdubie Tena. OObSICHEHHE CBOMCTB Ta3oB, >KUIKOCTEH U
TBEPJBIX TEJ HA OCHOBE MOJIOKEHUI MOJIEKYJISIPHO-KUHETHYECKO Teopuu. CMauyuBaHue
Y KalWJUISIPHBIC SABJIECHUSA. TEIUIOBOE PaCIIMPEHUE U CKATHUE.

Temneparypa. CBA3b TeMIIEpaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBHKEHUS YACTHL.
Buyrtpennsis sneprus. CriocoObl M3BMEHEHHSI BHYTPEHHEH JHEpruu: Tervionepeaadya u
coBepuieHHE paboTel. Bunael Temnonepenauu: TEMIONPOBOJHOCTb, KOHBEKIIHS,
U3JIyYEHUE.

KonuuectBo Ttemnotel. YnenbHas TEMIOEMKOCTh BellecTBa. TeriooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHUE TeEIJIOBOro OanaHca. IlnaBieHne u oTBepleBaHHE
KPUCTAJUIMYECKUX BEIIECTB. YJenbHas TemioTa ImasieHus. [lapooOpa3zoBanue wu
koHgeHcanus. HWcnapenue. Kumnenuwe. VYgaenbHas Temota  napooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEPATYPHI KUTIEHUSI OT aTMOC(HEPHOTO J1aBJICHUS.

BrnaxxnocTts Bo3myxa.

DHeprus TOIJIMBA. Y JeIbHas TEIUIOTA CTOPAHUS.

[Tpuniuner padoTs! TermoBsix aurateneit KI1J[ remmoBoro aeurarens. TemmoBeie
JIBUTATEIN U 3alIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHHUS U MPEBPAILICHHS SHEPTUH B TEIJIOBBIX MTPOIIECCAX.

Jlemoncmpayuu
Ha0mronenre OpoyHOBCKOTO JIBUXKEHUS.
Habmronenue nuddysuu.
Habmronenue siBjeHN cMauyiBaHUs U KaIMIISPHBIX SBICHUI.
HaOnronenue TenioBoro paciumpeHust Tel.
3meHeHne JaBjieHUsI raza MpU HM3MEHEHUHM O00bEMAa W HArpeBaHUM WIH
OXJIAXKICHUH.
[TpaBuia uamepeHust TeMnepaTypsl.
Bunsl Tenonepenaun.
OxnaxaeHue MpHu COBEPIISHUH PAOOTHI.
HarpeBanue npu coBepiiieHnn padOThl BHSITHUMH CHIIAMH.
CpaBHeHHE TEIUIOEMKOCTEHN pa3IUnYHBIX BEIIECTB.
Habmronenue KkuneHus.
HaOmronenue nocTossHCTBA TEMIIEpaTypbl IPH IIABJICHUH.



Mojenu TEIIOBBIX IBUTATEIICH.

Jlabopamophsie pabomul u onvimol

OnbITH IO OOHAPYKEHUIO IEUCTBUS CHII MOJICKYJIIPHOTO IPUTSHKEHUSI.

OnbITHI O BBIPAIIMBAHUIO KPUCTAJLIOB IOBAPEHHOM COJIM WJIM caxapa.

OnbITHl MO0 HAOIIOJEHUIO TEIUIOBOT'O PACHIUPEHHS Ta30B, KUJIKOCTEH M TBEPIBIX
TEN.

Omnpenenenre napaeHUs BO3ayXa B Oa/sIOHE IINPHUIIA.

OnebITHl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb JABJICHHS BO3QyXa OT €ro o0béMa U
HarpeBaHMs WU OXJIAKICHUS.

[IpoBepka TrHUINOTE3bl JUHEWHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA >KHUJIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIEPaTypHhI.

HabGnronenue n3MeHeHrs BHYTPEHHEH SHEPTUU Tejla B pe3yJibTaTe Terionepeaun
Y paOOThI BHEIIHUX CHII.

HccnenoBanue siBJIEHUS TEINIOOOMEHA MPU CMEIIMBAHUH XOJIOAHOW U ropsyeit
BOJBI.

OnpeneneHue KOJIMYECTBA TEIUIOTHI, IMOJIYYEHHOTO BOJON MpH TErIooOMeHe
C HarpeThIM METAINTMYECKUM LIIIUHIPOM.

Ornpenenenue yIeapHON TEIUIOEMKOCTH BEIECTBA.

HccenenoBanue npouecca UCHapeHHus..

Ornpenenenre OTHOCUTEIIBHON BIIAYKHOCTH BO3yXa.

OnpenenexHne y1eapHOM TEIIIOTHI IUIABJICHUS JIbJA.

Pa3nen 7. DnekTpuyeckne 1 MATHUTHBIE SIBJICHUS

Onektpuszanus Ten. J[Ba poaa dneKTpUuecKHX 3apsaaoB. BzaummogericTBhe
3apspKEHHBIX Tell. 3akoH KynoHa (3aBUCUMOCTh CHJTbI B3aUMOJICUCTBUS 3aPSAKEHHBIX TEJl
OT BEJIMYUHBI 3aPsII0B U PACCTOSIHHS MEXKTY TeTIaMu).

Onekrpudeckoe mnojie. Hanpsoxk€HHocTh  dnekTpudeckoro nosist.  [IpuHnmn
CYTEPIIO3UIINH dJIEKTPUIECKUX T0JIeH (Ha KAYeCTBEHHOM ypOBHE).

Hocurenu »nekTpuuecKux 3apsioB. OJEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenue atoma. [IpOBOAHUKHM M IUAJIEKTPUKUA. 3aKOH COXPAHEHUS JIJIEKTPUUYECKOTO
3apsaa.

DJIEKTPUUECKHM TOK. Y CJIOBUS CYIIECTBOBAHUS IJIEKTPUUECKOTO TOKa. McTOUHUKHN
MOCTOSSHHOTO TOKa. JIeWCTBHSI JJIEKTPUUECKOTO0 TOKa (TEIUIOBOE, XHWMHUYECKOE,
MarHuTHOE). DJIEKTPUYECKUM TOK B KHUIKOCTSIX U ra3ax.

OnekTtpuueckas 1enb. Cuila Toka. DNeKTpuueckoe Hamnpsbkenne. ConpoTUBIICHHE
MPOBOJHUKA. YIEIbHOE COMNPOTHUBIICHUE BellecTBa. 3akoH OMa [ y4yacTKa IUEIH.
[TocnenoBaTenbHOE U MapaICIIbHOE COEMHEHUE MMPOBOIHUKOB.

PaGota 1 MOIITHOCTH ANIEKTPUYECKOTO TOKA. 3akoH JIkoyns—Jlenna. DnexTpudeckue
LEMH U MOTPEOUTENH DJICKTPUIECKON dSHEPruu B ObITY. KOpoTKOE 3aMbIKaHUE.

[TocTtosiHHbIE MarHuThbl. B3anMOAEHCTBUE ITOCTOSSHHBIX MAarHUTOB. MarHutHoe
nojie. MaruuTHoe 1ojie 3eMJId M €ro 3HadueHue s Ku3HU Ha 3emiie. OnbIT Dpcrena.



MarauTHoe ToJe JIEKTPUYECKOro TOKa. lIpuMeHeHne 3JIeKTpOMAarHuTOB B TEXHUKE.
JlelicTBME MarHUTHOIO MOJIsi HA MPOBOAHUK C TOKOM. DJIEKTPOABUTATEIb MOCTOSIHHOTO
Toka. Mcnosib30BaHWE DIJIEKTPOABUTATENEH B TEXHUYECKMX  YCTPOMCTBAX U
Ha TPAHCTIOPTE.

Onbitel Dapanes. SBneHue sieKTpoMarHUuTHOW wuWHAyKIuU. [IpaBuiio JleHna.
OnektporeHepaTop. CriocoObl MOJIYYEHUS JICKTPUIECKON SHEPTUHU. DJISKTPOCTAHIIMHN Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHUU.

Jlemoncmpayuu
DIIEKTpU3aLUS TEN.
JIBa poaa 3JIEKTPUUYECKUX 3apsI0B U B3aUMOICCTBUE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U JEUCTBUE IIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS NHIYKIIHS.
3aKOH COXPaHEHMS JICKTPUUECKHUX 3aPsII0B.
[IpoBOAHUKY U ANIIEKTPUKH.
MoennpoBaHu€e CUIIOBBIX JIMHUM JIEKTPUYECKOTO MOJIA.
HcToYHMKM TOCTOSIHHOTO TOKA.
JIeCTBUS DIIEKTPUYECKOTO TOKA.
DJIEKTPUYECKUM TOK B KUJKOCTH.
["a30BbI1i paspsia.
N3mepenue cuiibl Toka aMIepMeTpOM.
N3mepenne snekTpruiecKoro HanpsKeHUs: BOJTbTMETPOM.
Peocrar n Marasus cOnmpoTUBIECHUN.
B3anmoeiicTBUE NOCTOSIHHBIX MArHUTOB.
MoaennpoBaHre HEBO3MOKHOCTH Pa3IeJICHUS ITOJI0COB MAarHUTa.
MopaenupoBaHue MarHUTHBIX MOJIEW MOCTOSIHHBIX MArHUTOB.
OmnebIT Opcrena.
MarauTHoe 1oJjie ToKa. DJIEKTPOMArHHUT.
JlelicTBHE MarHUTHOTO MOJIsSI HA IPOBOJHUK C TOKOM.
DIIEKTPOJABUTATEND MTOCTOSHHOTO TOKA.
UccnenoBanue sSBACHUS SIEKTPOMArHUTHON UHIYKIIUH.
OmnbiTel Dapages.
3aBUCUMOCTh HAIPABJICHUS MHIYKIIMOHHOT'O TOKA OT YCJIOBUI €r0 BO3HUKHOBEHHS.
DIIEKTPOre€HEePATOP MOCTOSTHHOTO TOKA.

Jlabopamophwvie pabomul u onvimol
OnbITHI O HAOJTIOICHUTO DJICKTPU3ALNN TET UHIYKITUEH U MPU COPUKOCHOBEHUHU.
HccnenoBanue neiicTBUS JIEKTPUUECKOTO OIS HA MPOBOJTHUKHU U JTUDIICKTPUKH.
CoOopka u nmpoBepka padOThI JEKTPUUECKOH 1EMU MOCTOSHHOTO TOKaA.
N3mepenne u peryaupoBaHie CHIbI TOKA.
N3mepenue u peryaupoBaHie HAMTPSKEHUS.
HccnenoBanne 3aBUCHUMOCTH  CHJIBI  TOKa, HIYIIETO  4Yepe3  Pe3UcTop,
OT COMPOTHUBIICHUS PE3UCTOPA M HAMPSHKEHUS HA PE3UCTOPE.



OneIThl, JAEMOHCTPUPYIOIIHE 3aBHCUMOCTb 3JEKTPUUYECKOTO CONPOTHBIICHHUS
IPOBOJHUKA OT €r0 JUTMHBI, IJIOIIA M NONEPEYHOr0 CEUEHUS U MaTepuaa.

[IpoBepka mpaBuiia CI0KEHUST HAMIPSKEHUM MPU MOCIEA0BATEIBHOM COEIUHEHUN
JIBYX pE€3UCTOPOB.

IIpoBepka mpaBuiia AJ1s CHIIBI TOKA IPY NTAPAJUIEIbBHOM COSIMHEHUH PE3UCTOPOB.

Omnpenenenne paboThI IEKTPUUECKOT0 TOKA, UAYIIETO Yepe3 PE3UCTOP.

OnpeneneHre MOIHOCTHU JIEKTPHUYECKOTO TOKA, BBIICIIAEMOM Ha PE3UCTOPE.

HccnenoBanre 3aBUCUMOCTH  CWJIbI  TOKa, MAYLIErO 4Yepe3  JIaMIIOUKYy,
OT HANPSHKEHUS HA HEW.

Onpenenenune KI1/] narpesarens.

HccenenoBaHre MarHUTHOTO B3aUMOEHCTBUS TOCTOSIHHBIX MarHUTOB.

N3ydeHre MAarHUTHOTO TMOJIsi TOCTOSTHHBIX MAarHUTOB IIPU UX OOBEUHEHUH U
pazzeneHuu.

UccnenoBanue neicTBUS SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITel, JOEMOHCTPUPYIOIIWE 3aBUCUMOCTh CHJIbl B3aWMOJICUCTBUS KATYUIKU
C TOKOM M MAarHuTa OT CUJIbI TOKA U HAIlpaBJICHUS TOKA B KaTyLIKE.

N3yuyenue neiicTBUSI MarHUTHOT'O TIOJIS1 HA POBOJIHUK C TOKOM.

KoHncTpyupoBanue u uzyuenue paboThl 3JEKTPOABUTATEIS.

N3mepenune KIIJ[ anexkTpoaBUraTeIbHON yCTaHOBKH.

OnBITHI IO UCCIIEOBAHUIO ABJICHUS 3JIEKTPOMArHUTHOM MHAYKIUU: UCCIIEI0BAHNE
VM3MEHEHHI 3HAUYECHUS U HANIPaBJICHUS HHAYKIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. MexaHu4yeckue siBJIeHUsA

Mexanuueckoe  JABWKEeHHE. MarepuanbHas  Touka. Cucrema  orcuéra.
OTHOCUTENBHOCTh ~ MEXAHUYECKOTO  JBHXKEHUS. PaBHOMEpHOE  MPSIMOJIMHENHOE
nemkeHue. HepaBHomepHOe mnpsMonuHenHOe JBHKEHUE. CpemHss W MIHOBEHHAs
CKOPOCTB TeJa ITPY HEPABHOMEPHOM JIBUKEHUH.

VYckopenue. PaBHoyckopeHHOE MpsMOJIMHETHOe ABMkeHHEe. CBOOOJHOE MaJIeHuUE.
OmnbiTel ["anunes.

PaBHOMepHOE nBIKEHHWE TO OKpyXHOCTU. [lepmon m wactora oOpaiieHus.
JIunelHas u yriioBas CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

ITepsbiit 3akoH HetoroHa. Bropon 3akon Herorona. Tpernit 3akoH Hprorona.
[TpuHIMII CyTIIepIIO3ULIMU CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: Cuja TPEHHS CKOJILKEHHS, CUJia
TPEHUS TTOKOSI, APYTHUE BUJIbI TPEHHUS.

Cuita TSKECTU M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOPEHUE CBOOOIHOTO TaCHUS.
JBmxenne nnaner Bokpyr Connua. IlepBas kocmuueckas ckopocTh. HeBecoMocTh u
MepErpy3KHU.



PaBHOBecue wmarepuanbHOil TO4YKU. AOcomOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIa C 3aKPEIUIEHHOM OChIO BpaieHusa. MomeHT cuibl. LleHTp TsxecTH.

Nmnynsc Tema. M3MeHeHne wummyibsca. VMmysnbsC cuibl. 3aKOH COXPaHEHHS
UMITyJibca. PeakTUBHOE JBUKEHUE.

Mexanudeckass paboTa U MOLIHOCTb. PaboTa Chil TSAXKECTH, YHIPYTrOCTH, TPEHHS.
CB3b sHEpruM U padboTsl. [loTeHnnanbHast SHEPTUs Tea, HOIHATOr0 Hajl HOBEPXHOCTHIO
3emud. [loTeHnmanbHas 3Heprus cxatoi npykuHel. Kunernueckas sHeprus. Teopema
0 KUHETHYECKOU 3HEPruu. 3aKOH COXPaHEHUSI MEXaHUYECKON SHEPTUU.

Jlemoncmpayuu

Habmoienne MexaHN4ecKoro ABMKEHHUS Tella OTHOCUTEIBHO Pa3HbBIX TN OTCUETA.

CpaBHEHHE ITyTEN U TPACKTOPUI JBHKEHUS OJHOTO M TOTO XK€E TeJIa OTHOCUTEIIBHO
Pa3HBIX TEJ OTCYETA.

N3mepenne CKOPOCTH U YCKOPEHHUSI PSAMOJIMHEWHOTO IBUKEHUS.

Hccnenoanne Npu3HakoB pAaBHOYCKOPEHHOTO JBHKECHMUS.

Hab6utoieHue 1BryKeHUs Tela 1o OKPYKHOCTH.

HaGnrogeHue MexaHUYEeCKUX SIBICHUM, MPOUCXOISAIIMX B CHCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUU OTHOCHUTEIIbHO KaOWHETa
(bu3HKH.

3aBHCHUMOCTb YCKOPEHHMS TEJIAa OT MACChl TeJIa U ACMCTBYIOIIEN HA HETO CUJIBL.

HabGnronenue paBeHcTBa CHII IPU B3aUMOJEHCTBUM TEN.

N3meHenne Beca Tena pu yCKOPEHHOM JBHKECHUH.

Ilepenada uMmIrysbca py B3aMMOJIECHCTBUM TEIL.

[IpeoOpa3oBanus F3HEPTUM TPU B3AUMOAECHCTBUU TEJL.

CoxpaHeHne UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHne uMIyJbca pu abCOIIOTHO YIIPYTOM B3aUMOAEHCTBUH.

HaGnronenue peakTUBHOTO ABUYKEHHUSI.

CoxpaHeHrne MEXaHMYECKOW SHEPTUH ITPU CBOOOTHOM MaICHHH.

CoxpaHeHHE MEXaHWUYECKOW SHEPrMM NpU JABWKEHUM Teja MOJ JEHCTBHEM
IIPYKUHBI.

Jlabopamopmvie pabomwl u onwvimol

KoHcTpynpoBanue TpakTa Juisi pa3roHa U JajbHEHUIEro paBHOMEPHOTO JBHKCHUS
[IapUKa WA TeTEHKKH.

OmnpeneneHue cpeHell CKOPOCTH CKOJIBXKEHHUS OpycKa WM JBUKEHUS IIapUKAIo
HAKJIOHHOM IIOCKOCTH.

Omnpenenenre yCKOpeHUsl Tela MpU PaBHOYCKOPEHHOM JBM)KCHUU IO HAKJIOHHOM
TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MTyTH OT BPEMEHU TPU paBHOYCKOPEHHOM JIBHKEHUHU
0€3 Ha4aJIbHOM CKOPOCTH.

[TpoBepka THUIOTE3BI: €CIU NPU PABHOYCKOPEHHOM JBMKEHHHU O€3 HayalbHOMN
CKOPOCTH ITyTH OTHOCSITCS KaK psAJ HEUYETHBIX YHCEIT, TO COOTBETCTBYIOIINE TPOMEXYTKU
BPEMEHH OJIMHAKOBBI.



HccnenoBanrie 3aBUCHMOCTH CUJIbI TPEHUSI CKOJIBKEHHUSI OT CHUJIbI HOPMAaJbHOTO
JABJICHHUSI.

Onpenenenue k03P GUIIMEHTa TPEHUS CKOIBKCHHUS.

Omnpenenenre KECTKOCTH MPYKUHBI.

Omnpenenenve paOOTHl CHJIBI TPEHUS TP PABHOMEPHOM JBMKCHHM Teja
110 TOPU30HTATILHON MOBEPXHOCTH.

Omnpenenenue pabOThI CUIIBI YIIPYTOCTH MPU MOABEME Ipy3a C UCIOJIb30BaHUEM
HEIMOJABM)XHOTO U MOJBUKHOTO OJIOKOB.

N3yyeHue 3aKkoHa COXPAHEHUS SHEPTHH.

Pa3nen 9. Mexanndeckue KoJ1e0aHUA U BOJTHBI

KonebatenbHoe naBmxkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHWM: MeEpHUOL,
4acToTa, aMIUIMTyJda. MareMaTHdecKud W NPYKMHHBIM MasTHUKHU. [IpeBpainenue
DHEPrUu MpH KOJIeOaTEIbHOM JIBHKCHHH.

3aryxawiue KojeOaHus. BoiHyxkaeHHble koneOaHus. Pesonanc. MexaHnuueckue
BOJIHBI. CBOMCTBAa MEXaHWYECKHX BOJH. IIpononbHBIE M monepeyHble BOJIHBL. JlJIMHA
BOJIHBI U CKOpPOCTb €€ pacmpocTpaHeHus. MexaHuyeckue BOJIHBI B TBEPIAOM TeIlE,
CEHCMHUYECKHE BOJIHBI.

3Byk. I'pomkocTh 3Byka U BbicOTa ToHa. OTpaxkeHue 3ByKa. MHPpa3Byk u
YIBTPa3BYK.

Jlemoncmpayuu
Ha6nronenue kosiebaHuil Te MO IEMCTBUEM CHIIBI TSDKECTH U CHIIBI YIIPYTOCTH.
Hab6utoienue xonebanuii rpy3a Ha HUTU U Ha MIPY>KUHE.
HaGnronenue BoIHY ) ACHHBIX KOJI€OaHUI U pe30HAHCA.
PacnipocTpanenne npo10JIbHBIX U MONEPEYHBIX BOJIH (Ha MOJEINHN).
HabitoieHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKyCTUYECKHUI PE30HAHC.

Jlabopamophvie pabomul u onvimoi

Omnpenenenre 4acTOTH ¥ Mepro/ia KOJIeOaHN MaTeMaTHIECKOTO MasSTHUKA.

Onpenenenre 4acTOThl U NEPUOIa KOJIEOaHUI NMPY>KMHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH IMEpUOJia KOJEOaHUH MOJBEIIEHHOTO0 K HUTH Ipy3a
OT JUIMHBI HUTH.

HccnenoBaHue 3aBUCHUMOCTM Tepuojaa KojeOaHWM MPYKUHHOTO MasiTHHKA
OT Macchl Tpy3a.

[TpoBepka HE3aBUCUMOCTH MEepHOa KoJieOaHmii rpy3a, OABEIICHHOTO K HUTH,
OT Macchl rpys3a.

OnbITEI, JIEMOHCTPUPYIOUIME 3aBUCHUMOCTh IMepuoja KoJeOaHUM NpPYKUHHOTO
MasiTHUKaA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI.

H3mepenue yckopeHus: CBOOOTHOTO TIa/ICHUS.

Paznen 10. DuekTpoMarHuTHoE 10JI€ U 3JIeKTPOMATHUTHBIE BOJHBI
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DNeKTpOMarHuTHOE ToJIe. DNeKTpOMarHuTHbIE BOJIHBI. CaoiicTBa
AJEKTPOMArHUTHBIX BOJIH. [lIkana »3neKTpoMarHWTHBIX BOJH. lcmosib3oBaHue

AJIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBS3H.
DneKTpoMarHuTHasi mpupojia ceera. CkopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoiiCTBA NEKTPOMArHUTHBIX BOJIH.
BomHOBBIE CBOMICTBA CBETA.

Jlabopamophbvie pabomul u onvimol
N3ydeHne CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C IIOMOIIBI0 MOOMIIBHOTO TenedoHa.

Pa3nen 11. CBeToBbBIC ABJIEHUA

JlyueBass monens cBera. Mcrounuku cBera. [IpsimoninHeliHOE pacnpocTpaHeHHE
ceera. 3armenuss ComuHuma u Jlynel. Otpaxenne cBera. [lmockoe 3epkano. 3akoH
OTPaKECHUS CBETA.

[Ipenomiienue cBeta. 3aKOH MPEIOMIICHUA CBETa. [l0IHOE BHYTpEHHEE OTpPaKECHUE
cBera. Mcnosib30BaHKE NOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTUYECKUX CBETOBOJIAX.

Jlunza. Xox nydeit B munH3e. OnTudeckas cucreMa (poroamnmnapara, MUKpPOCKOIA U
Teneckona. ['a3 kak ontuyeckas cucrema. biin3opykocTs U JalbHO30PKOCTb.

Paznoxenue 6enoro csera B cnektp. Onbitel HetoToHa. CrokeHHE CHEKTPaTbHBIX
1BeTOB. Jlucnepcus cBeTa.

Jlemoncmpayuu
[IpssmonrHENHOE pacupOCTPAHEHUE CBETA.
OtpaxeHune cBeTa.
[Toyuenune n3o0pakeHui B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.
Onrtuueckuii CBETOBO/I.
Xox mydeii B cOOMparoIiei JInH3e.
Xoq JIydel B pacCEeUBAIOIIECH JIMH3E.
[Tonyyenue nzoOpaxeHuil C MOMOIIbIO JINH3.
[Tpunuun neictBus poroanmnapara, MUKPOCKONA U TEJIECKOTA.
Mopensb riasa.
Pasnoxenue 0enoro cBeta B CEKTP.
[Tomryuenue Oenoro cBeTa Npu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopmsie pabomul u onvimol
HccnenoBanue 3aBUCHMOCTH YIJIa OTPaKEHHsI CBETOBOIO JIyda OT YIJIa IMaICHUsI.
N3ydeHne XxapaKTepUCTHK U300pakeHHUs ITPeIMETa B INIOCKOM 3epKalie.
HccremoBanue 3aBUCIMOCTH YTJIa TTPEIIOMIICHHUST CBETOBOTO JIyda OT yIJIa MagCHHSI
Ha TPAHMIIC «BO3IYX—CTCKIIO».
[Tonyuenne n300pa>keHU C TOMOIILI0 COOMPAIOILEH JTUH3HI.
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Omnpenenenne HOKYCHOTO PAaCCTOSTHUS M ONTHYECKON CHITBI COOMPAIOIIEH JINH3HI.

OnBITH TIO PA3IOKEHUIO OEIIOTO CBETA B CIIEKTP.

OneITHl IO BOCHPUSTHIO I[BETA MPEAMETOB MPU UX HAOIIOJCHUM Yepe3 1IBETOBbIC
(UIBTPHI.

Pa3nen 12. KBanroBbie iBJIeHUSA

OmnsiTel Pezepdopaa u mimanetapHas Mmonaenb aromMa. Mogenbs atoma bopa.
Hcnyckanue u noriomenue ceera aromoM. KBanTel. JInHenyaTbie CIEKTPEI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO sapa.
Hyxnonnas Moznens atToMHOTO snpa. M3oronsl. Pannoakrusasle npespamenus. [lepuon
[I0JIypacnaaa aTOMHBIX SIED.

SAnepHble peaku. 3aKOHBI COXPAaHEHHUs 3apsII0BOI0 U MaCCOBOIO YUCEN. DHEPTHUs
CBA3M aTOMHBIX sjaep. CBsA3b Maccel M dHepruu. Peakuny cuHTe3a W JEIEHUS slep.
Nctounuku 3neprun ConHIA U 3BE3.

Snepnas osHepretuka. JIeMCTBUS pagMOAKTUBHBIX MW3JIYYEHUW HA IKUBBIC
OpTaHU3MBI.

Jlemoncmpayuu
CreKTpbl U31y4YE€HUS U TIOTJIOMICHUS.
CnekTpbl pa3IMYHbIX Ta30B.
CnekTp Bomopoza.
Habmronenue tpexkoB B kamepe Buibcona.
Pabora cuéTunka HOHU3UPYIOIMINUX U3TyUCHHUH.
Peructpanus uznydeHus: IpUPOIHBIX MUHEPATIOB U MMPOIYKTOB.

Jlabopamopmvie pabomwl u onwvimol

HaOGumroieHune CIIoNIHbIX M JIMHEWYAThIX CIIEKTPOB U3ITyYCHUSI.

VccnenoBaHue TPEKOB: M3MEPEHUE SHEPTUU YACTHIIBI 110 TOPMO3HOMY MyTH
(o doTorpadusim).

H3mepenue panoakTHBHOTO (hOHA.

IHoBTOpPUTEIBLHO-00001AKO NI MOAYJIb

[ToBTOpHUTENHEHO-0000IIAOMINK MOYIb TpEIHA3HAYeH MJs CHUCTEMAaTHU3allud W
000011IeHUsT TPEIMETHOTO COJEPKAHUS U ONBITA JIEATEIbHOCTH, IPUOOPETEHHOTO NPU
U3y4YEHUU BCEro Kypca (HU3MKH, a TakkKe JJs MOJATOTOBKM K OCHOBHOMY
rOCy/IapCTBEHHOMY 2K3aMEHY M0 (U3HKE 71 00YUaIONINXCsl, BHIOPABIIUX 3TOT yUEOHBIH
npeaMer.

[Ipy w3ydeHHH MAHHOTO MOMYJS PEATM3YIOTCI U CHCTEMaTHU3UPYIOTCS BUIBI
JESTEIIbHOCTH, Ha OCHOBE KOTOPBIX oOOecredymBaeTcss AOCTHIKCHHE NPEIMETHBIX |
METaNpeIMETHBIX MJIAHUPYEMBIX Pe3yibTaToB 00ydeHHUs, (HOPMUPYETCS €CTECTBEHHO-
Hay4yHas TPaMOTHOCTb: OCBOCHHE HAay4HBIX METOJIOB UCCIICJOBAHMS SIBICHUN MPHUPOJIbI
Y TEXHUKH, OBJAJICHUE YMEHUSIMH OOBSICHATH GU3HUECKUE SIBICHHUS,
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IIPUMEHSIS TIOJIyYEHHBIE 3HAHMS, pEIIaTh 3aJa4yd, B TOM YHUCJIE KAa4eCTBEHHBIE H
DKCIIEPUMEHTAJIBHBIE.

[IpyHIMIIMAIBHO NEATEIbHOCTHBIN XapakTep JaHHOTO pa3iesa peaanu3yeTcs 3a CUET
TOT0, 4TO 00YYarOIIKECS BBIOIHSIOT 33/1aHUs, B KOTOPBIX UM MPEAJIaraeTcs:

Ha OCHOBE MOJIyUYE€HHBIX 3HAaHWN PACIO3HABATh U HAYYHO OOBICHATH (PU3UUYECKUE
SIBJICHUS B OKPYKAIOIIEH IIPUPOJIE U ITIOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHBIE METOBI HCCIEAOBaHUS (DU3HMUECKUX SIBICHUN, B TOM YHCTIE
JUISI IPOBEPKU TMIIOTE3 U MOJYYEHUs TEOPETUUECKUX BBIBOIOB;

OOBSICHATh Hay4dHbIE OCHOBBI HauOoJiee Ba)KHBIX JOCTHKEHMHA COBPEMEHHBIX
TEXHOJIOTUH, HAalpUMEpP, IPAKTUYECKOTO HCIIOIb30BAHUSA PA3JIMYHBIX HCTOYHHKOB
DHEPIrUM Ha OCHOBE 3aKOHA IPEBPAILLCHUS M COXPAHECHHsI BCEX W3BECTHBIX BHUJIOB
DHEPIUH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

N3yyenue ¢u3MKu Ha YpPOBHE OCHOBHOTO OOIIEro 0OO0pa3oBaHUsI HaIPaBJICHO
Ha JIOCTWXKEHHE JIMYHOCTHBIX, METANpPEAMETHBIX M MPEAMETHBIX O00pa30BaTEIbHBIX
pe3ynbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbraTre m3zydeHuss (pU3MKM HA YpPOBHE OCHOBHOTO OOIIET0o 0O0pa3oBaHMS
y oOy4aronierocsi OyayT chOpMUPOBAHBI CIEIYIOUTUE JINYHOCTHBIE PE3YJIbTATHI B YACTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUS:

IPOSIBJIEHUE MUHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN
(bu3NYECKOi HayKH;

[IEHHOCTHOE OTHOILIEHUE K JJOCTUKEHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) TPAKIAHCKOr0 ¥ IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSI:
TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXKJEHUHU OOIIECTBEHHO-3HAUYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKCHUHN (DU3UKH;
OCO3HAaHHE BAXKHOCTH MOPAJIbHO-3TUYECKUX IPUHIUIIOB B IESITEIbHOCTH YUYEHOTO;

3) 3cTeTHYECKOro BOCIIMTAHUS:
BOCIIPUATHE OCTETHUYECKUX KauyecTB (Pu3nueckoil Hayku: €€ TapMOHHUYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT0 MO3HAHMSI:

OCO3HAHHWE LIEHHOCTH (PU3MYECKOW HAYKU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BaKHEUILIEH COCTABIISIOMIEH KYJIbTYpPHI;

pa3BUTHME Hay4yHOH JI0O03HATEIBHOCTH, MHTEpEca K HCCIEI0BATEIbCKON
NEATEIIbHOCTH;

5) hopMupoBaHUsI KYJIbTYPbI 310POBbSI H 3MOIMOHAILHOTO 0JIATOTIOJYYHSI:
OCO3HaHWE IIEHHOCTM  Oe3omacHOro oOpa3a JKH3HM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpE, Ba)KHOCTH TpaBWJI 0€30MacHOTO TOBEACHHUS Ha TPAHCIIOPTE,
Ha JIoporax, ¢ 3JIEKTPUYECKUM U TEIJIOBBIM 000PYI0BAaHWEM B JOMAIITHUX YCIOBUSIX;
c(hOpMHPOBAHHOCTh HaBbIKa pedIeKCHHU, MPU3HAHKE CBOETO TpaBa Ha OIIMOKY U
TaKOT0 e TMpaBa y APyroro 4eJIOBeKa;

6) TPY/10BOT0 BOCTIMTAHUS:

aKTUBHOE Y4YacTHE€ B PEIICHUM NPaKTHYECKUX 3a7ay (B paMKax CEMbH,
0o0pa3oBaTeNbHON OpraHW3alii, TOpoJa, Kpas) TEXHOJOTHYECKOW U COLMAIBbHON
HaIPaBJICHHOCTH, TPEOYIOIINX B TOM Yuciie U (PU3NUECKUX 3HAHUI;

HMHTEpEeC K MPaAKTUUYECKOMY U3yUCHUIO TTpodecchii, CBI3aHHBIX ¢ (U3UKOIT;
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7) PKOJIOTUIECKOTO BOCTIUTAHMS :

OpUEHTallMs Ha MpUMEHeHHe (PU3NYECKUX 3HAHUW JJIS pellleHus 3a/1a4d B 00yacTu
OKpY>KaloIllel cpeibl, JIAHUPOBAHUS MOCTYIKOB M OIIEHKHU WX BO3MOKHBIX MOCIIE/ICTBHIMA
JUISL OKPY’KAKOILIEN CPEbI;

OCO3HaHHUE TI100aJTHFHOTO XapaKTepa SKOJIOTUUECKUX MPOOJIeM U ITyTeH UX pellieHus;

8) aganTanuu K N3MEeHAIOIUMCS YCJIOBHSIM CONMATbHOI U MPUPOIHOIi Cpeabl:

NOTPEOHOCTh BO B3aUMOJICHCTBUU MPU BHINIOJHEHUH HCCIEIOBAHUN M MPOCKTOB
(bu3znyeCcKoil HallPaBICHHOCTH, OTKPBITOCTD OMBITY M 3HAHUSIM JIPYTHX;

MOBBILICHUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JESATEIbHOCTH;

NOTPEOHOCTH B (POPMUPOBAHUHU HOBBIX 3HAHHM, B TOM 4Kclie HOPMYIUPOBATH UACH,
MOHSTHS, TUIIOTE3bI O PU3HMUECKUX 0OBEKTAX U SABICHUSIX;

OCO3HaHHWE NePUIIMTOB COOCTBEHHBIX 3HAHWW W KOMIIETCHTHOCTEH B 00JIacTh
busuKy;

IUIAaHWPOBAHUE CBOETO Pa3BUTHS B MPUOOPETEHUM HOBBIX (PU3MUECKUX 3HAHUM;

CTpEeMJICHHE aHAJIM3UPOBATh U BBISBISTH B3aUMOCBSI3U MIPUPOJIBI, OOIIECTBA U
HKOHOMHUKH, B TOM UHUCJIE C UCIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

OLIEHKA CBOMX JICHCTBUH C YUETOM BIIMSHUS HA OKPY)KAIOIIYIO CPEAY, BOBMOKHBIX
r7100aJIbHBIX MTOCJIECTBUI.

METAINIPEIMETHBIE PE3YJIBTATHBI

B pesynbraTe OocBO€HUS IpOorpaMMbl 1o (UM3MKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus y oOydvaromierocst 0yayT chopMHUpOBaHbl METANPEAMETHBIE PE3YJIbTATHL,
BKJIIOYAIOIINE TI03HABATEIbHbIEC YHUBEPCAJIbHbIC YUEOHbIE JEHCTBUS, KOMMYHUKATUBHBIC
YHUBEpCAJIbHbIE Y4eOHbIE EUCTBUS, PETYJIATUBHBIE YHUBEPCATbHBICYUEOHbIE IEHCTBHUS.

Ilo3HaBaTe/ibHbIe YHHBEPCAJIbHbIC Y4eOHbIE JeiCTBUS
ba3oBble JJornveckue qeMcTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKH OOBEKTOB (SIBJICHUMN);

yCTaHABJIMBATH CYNIECTBCHHBIA NMPHU3HAK KJIACCU(PUKAIINHA, OCHOBAHHSI
JUTs1 000OIIIEHUS! M CPAaBHEHUS,

BBISBJISITH 3aKOHOMEPHOCTH U IMTPOTUBOPEYHS B pacCMaTpUBaeMbIX (paKkTax, JaHHBIX
1 HaOJIIOJICHUSIX, OTHOCAIIUXCS K (DU3UUSCKUM SIBICHUSIM;

BBISIBIIATH TIPUYUHHO-CJICICTBEHHBIC CBS3H MPU U3YUYCHUH (DU3UYECKUX SIBJICHUUN U
MPOIIECCOB, JeNaTh BBIBOJBI C KCIOJIB30BAHMEM JICIYKTUBHBIX W WHIYKTHBHBIX
YMO3aKIIFOUCHHH, BBIIBUTATh TUITOTE3bI O B3AMMOCBS3SIX (DU3UYCCKUX BEJIMYUH;

CaMOCTOSITEJIbHO BBIOMpATh CIOCOO pelieHus: ydeOHOoM ¢u3MYecKor 3aaauu
(cpaBHEHHE HECKOJIbKUX BAPUAHTOB PEIICHHUSI, BLIOOp HANOOJIee TOAXOISIIETO ¢ YIETOM
CaMOCTOSTEJILHO BBIJICJICHHBIX KPUTEPHUEB).
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ba3oBble ucciieaoBaTejIbCKHe JeiiCTBHA.

WCMOJIb30BaTh BOIPOCHI KAk HCCIEAOBATEIILCKUA HWHCTPYMEHT MO3HAHUSA,

MPOBOJIUTh MO CAaMOCTOATEIBHO COCTABJICHHOMY IUIaHY OIIBIT, HECJIOKHBIN
(bU3MYECKUl  AKCIIEPUMEHT, HEOOJbIIoe HCCleaoBaHue (U3UUECKOTO  SBJICHUS,

OIICHUBATh HA IPUMEHUMOCTD U JJOCTOBEPHOCTH HH(MOPMAITHIO, TIOJIYYCHHYIO B X0J1€
MCCJICIOBAHUS WJIM SKCIIEPUMEHTA,;

CaMOCTOSITeNIbHO  (popMyIMpoBaTh OOOOIIEHUS W BBIBOJABI 110 pe3yJbTaTam
MPOBENEHHOTO HAOIOICHHS, OTIBITa, HCCIICIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JajbHEHIlee pa3BUTHE (DU3NUYECKUX ITPOIIECCOB,a
TaKXKe BBIABUTATH MIPEIOIONKEHUS 00 X Pa3BUTHHU B HOBBIX YCIIOBHSX M KOHTEKCTaX.

Pabora c unpopmaunmeii:

OPUMEHATh Pa3IU4YHbIE METOAbl, HWHCTPYMEHTBI W 3alpOChl IpPU IOUCKE
U 0TOOpe MH(POPMALMKM WM JAHHBIX C YYETOM MNPEIJIOKEHHON y4eOHOU (pu3HuecKou
3a/1a4u;

aHaJIM3UpOBaTh, CHUCTEMATU3UPOBATh U  HMHTEPIPETUPOBATH  MH(GOPMALIUIO
Pa3IMYHBIX BUAOB U (GOPM IIPE/ICTABICHHUS;

CaMOCTOSITEJIbHO BHIOMpATh ONTUMANIbHYIO (OpPMY IpeACTaBiIeHUsS HHPOPMALUU U
WUTIOCTPUPOBATh pElIaeMble 3aJayll HECIOXKHBIMU CXEMaMH, JuarpaMMaMH, WHOM
rpaduKoil ¥ ©X KOMOUHALIUSIMU.

KoMMmyHUKaTHBHBIC YHHBEPCAJIbHbIC YUYeOHbIE NeiiCTBUS:

B XoJie¢ oOCyxkAeHuss yuyeOHOro marepuasna, pe3yJbTaToB JabOpaTOpHBIX padoT
U TIPOEKTOB 33J1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aéMON TEMbI U BBHICKA3bIBaTh UICH,
HalleJICHHBIC Ha PEIICHHE 3a/1a4d U TIOIJIep KaHue OJaroxenaTeIbHOCTH OOIIEHUS;

COTIOCTaBIIATh CBOM CYXJICHHS C CYXKICHUSMH APYTMX YYaCTHHUKOB JHaiora,
0OHapyXKHUBaTh Pa3IMUNEC U CXOJICTBO MO3UITHIA;

BBIPA)KATh CBOIO TOUKY 3PEHUS B YCTHBIX M MMMCbMEHHBIX TEKCTaX;

nyOJUYHO TPEACTABISITH PE3YJAbTAaThl  BBINOJIHEHHOTO (PU3UYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIICIOBAHUS, TTPOCKTA).

MMOHUMATh M UCIIOIh30BaTh MPEUMYIIECTBA KOMAHIHOW U WHANBUYyaJIbHON PaOOTHI
IIPU pELIEHUU KOHKPETHOM (PU3UYECKOI MpOoOIeMBbl;

MPUHUMATh IEJIM COBMECTHOMW JCATEIHHOCTH, OPTaHW30BBIBATH JCHCTBUSA MO €
JOCTIKEHUIO: PACTIPENIEsATh PO, 00CYKIaTh MPOLECCHl U Pe3yabTaThl COBMECTHOU
paboTHI, 00001IaTh MHEHUS HECKOIBKHX JIIOJICH;

BBHITIOJIHATH CBOIO YacTh PabOThI, TOCTUTAsl KAY€CTBEHHOTO pe3yibTaTa Mo CBOEMY
HAIPaBJICHUIO U KOOPAUHUPYS CBOU JEHCTBUS C APYTUMH YJICHAMU KOMaH/IbI,

OIICHMBATh KaueCTBO CBOETO BKJIAga B OOMMA TPOAYKT TIO KPUTEPHSIM,
CaMOCTOSITEIIbHO C(OPMYITHPOBAHHBIM YYaCTHHKAMHU B3aUMOJICHCTBUS.
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PerynsitTuBHbIe YHHBEpCaJibHbIe YU4eOHbIE AeiCTBUS
Camoopranusamnus:

BBISIBJIATH TIPOOJIEMBbI B JKM3HEHHBIX W YYEOHBIX CHUTYyalMsIX, TPEOYIOIIUX IS
penieHust GU3NIECKUX 3HAHUM;

OPUEHTUPOBATHCS B PA3TUYHBIX MOJAXO0JaX MPUHATHS PEUICHUN (MHAUBUIYATIBHOE,
MPUHATUE PEUICHUS B TPYIIE, IPUHITHE PEIICHUI TPYNIOoN);

CaMOCTOSATENLHO COCTABJISITH AITOPUTM pEeIIeHUsS (PU3MUECKON 3a7aud WK IJIaHa
UCCIICIOBaHUSI C YYETOM UMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATH MpeIaraéMble BapHaHThl PEIICHUI;

nenaTh BEIOOp ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IJMOLMOHAIbHBII HHTEJJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYAIlMH U MpeJiaraTh MiaH €€ N3MEHEHMUS,;

OOBSCHATh TMPUYUHBI JTOCTHOXKCHHS (HEJOCTHXKEHHUS) Pe3yJIbTaTOB JIEATEIbHOCTH,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JEITEIBHOCTh (B TOM YHCJIE B XOJI BBINOJHEHUS
(U3MYECKOr0 MCCIEOBaHUA WM IIPOEKTa) HA OCHOBE HOBBIX OOCTOATENBCTB,
W3MEHUBIINXCS CUTYaIlUi, YCTAHOBJIEHHBIX OIMMOOK, BO3HUKIIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YJIHTATA LEIH U YCIOBUSM.

CTaBUTh ce0s HAa MECTO JIPYroro 4YejoBeKa B XOJAE CHOpa WM JUCKYCCHUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOro.

MpU3HaBaTh CBOE MPABO HAa OMIMOKY MpU peUIeHUW (PU3WYECKUX 3a/ad WU
B YTBEPKJICHUSIX Ha HAYYHbIE TEMBI U TAKOE e MIPaBo JAPyroro.

INPEAMETHBIE PE3YJIBTATBI

K koHiy oOyuenus B 7 kjiacce IpeIMETHbIE pe3yJbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:

WCITOJIB30BaTh TOHATHSA: (U3MYECKUE W XWMHUYECKHE SBJICHUS, HAOJIOJCHUE,
OKCIIEPUMEHT, MOJIEIb, THUIIOTE3a, CAMHUIIBI (U3MUYECKUX BEIUYUH, aTOM, MOJIEKYJa,
arperatHble COCTOSIHUSI BellecTBa (TBEPAOE, JKHUAKOE, Ta3000pa3zHOE), MEXaHUYECKOe
IBIKEHWE  (paBHOMEpPHOE, HEPAaBHOMEpPHOE,  MPSMOJMHEHHOE),  TpaeKTopus,
paBHOACHCTByOIass cui, nedopmarus (ynpyras, IJJacCTHYECKas), HEBECOMOCTb,
COOOUIAOUTUECS COCYIBI;

paznuyath sBieHuA (aud@ys3us, TEMIOBOE MBIXKCHHE YaCTHUI[ BEIIECTBA,
paBHOMEpHOE JBWIKECHUE, HEPAaBHOMEPHOE IBIIKEHUE, HHEPIIHS, B3aMMOJICHCTBHE TE,
paBHOBECHE TBEPABIX TEI C 3aKPEIJIEHHOM OCBK) BpallleHUs, Ieperaya IaBJICHUS
TBEPIABIMHU TEJIAMU, KUJIKOCTSAMHU W Ta3aMu, arMoc(hepHOe NaBlieHWe, TUIaBaHHWE Ted,
MIPEBPAIICHUS] MEXaHUYECKOW DPHEPTHU) IO ONMUCAHUI0 UX XapaKTCPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIONTUX JTaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE HW3YYCHHBIX (U3UYCCKUX SBJICHUN B OKPYKAIOIIEM
MUpE, B TOM YHCIIe (PU3NICCKUE SBICHHSI B PUPOJIC: TPUMEPHI ABMIKEHUS C Pa3TMIHBIMU
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CKOpPOCTSIMM B KMBOM W HEKHMBOM IIPUPOJE, NEUCTBHE CWIBI TPEHHUS B NPUPOAE U
TE€XHHUKE, BIUSHUE aTMOC(PEPHOTO [aBJICHHS Ha >KUBOM OpraHu3M, IUIaBaHHUE PBbIO,
pbluard B TeJ€ 4YeJOBEKa, MPH 3TOM IMEPEBOAUTH MPAKTUYECKYIO 3aJladyy B Y4YEOHYIO,
BBIJIETISITH CYIIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3UUECKUX SIBICHUM;

ONMKCHIBATh HW3YYEHHBbIE CBOMCTBA Tel U (U3UYECKUE SBJICHHS, HCIOJIb3Ys
bu3nyeckue BeIMYUHBI (Macca, 00BbEM, IJIOTHOCTh BEIIECTBA, BPEMS, MYTh, CKOPOCTH,
CpenHss CKOPOCTb, CHJIa YNPYIOCTH, CUJa TSKECTH, BEC TEJa, CUJIa TPEHUs, TaBICHUE
(TBEpIOTO TeEna, JKUIKOCTU, Tras3a), BBITAIKUBAIOIIAs CHUJIa, MEXaHUYeckas padoTa,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KOX((UIMEHT TMOJIE3HOTO JAEUCTBUSA
MEXaHU3MOB, KMHETHYECKas M IMOTEHIMAJbHAs 3HEPrusi), MpPU ONUCAHUU IPABUIBHO
TpPakToOBaTh (PM3MUYECKUN CMBICT UCIOIb3YEMbIX BETMYMH, UX 0003HAYCHUS U €UHUIIBI
Gu3MYECKUX BEIWYMH, HAXOAUTh (POPMYJBI, CBA3BIBAIOIINE JAHHYIO (DHU3HUUECKYIO
BEJIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTH TIpadUKU H3YYEHHBIX 3aBUCHMOCTEU
(bU3UYECKUX BEJIUYNH;

XapaKTEepU30BaTh CBOMCTBA Tel, (PU3UYECKUE SIBJICHUS W IPOLECCHI, UCIONb3YS
IpaBuia CIOKEHUS CWI (BIOJIb OJHOW HpsIMOM), 3akoH I'yka, 3axoH Ilackans, 3akoH
ApxuMena, TpaBUIO paBHOBECHUsI pbryara (0J10Ka), «30JI0TOE MPABUIIO» MEXAHUKH, 3aKOH
COXPAHEHUS MEXaHMYECKOW HSHEPruM, MpPU STOM JaBaTh CIOBECHYIO (OPMYIIHUPOBKY
3aKOHA M 3alIMCBhIBAaTh €T0 MaTEMaTUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UYECKUE SIBJIICHHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE HB
KOHTEKCTE CUTYallU NPAKTUKO-OPUEHTHUPOBAHHOI'O XAapaKTEpa: BBISABIATH NMPUUUMHHO-
CJIE/ICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTHYECKHX MIaroBC OMopoi Ha 1-2
U3YYEHHBIX CBOMCTBA (PU3NUECKUX ABICHUM, (PU3HMUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiath pacu€THble 3amaud B 1-2 nedcTBUS, MCTHONB3YysSd 3aKOHBI U (OPMYIIHI,
CBA3BIBAIOLIME (PU3MUECKUE BEIMUYMHBI: HA OCHOBE aHAJIN3a YCJIOBHS 33J]a4M 3alMChIBATh
KpaTKO€ YCIIOBUE, TMOACTaBIATh (U3NYECKUE BEIMYUHBI B (OPMYJIbI U MPOBOAMTH
pacy€Thbl, HAXOUTh CIPABOYHbBIE TAHHBIE, HEOOXOAUMBIE JIJISl pELICHUS 33a4, OLICHUBATh
PEATUCTUYHOCTD NOJIyYeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PELIUTh MPU MOMOIIM (PU3NYECKUX
METO/IOB, B OIIMCAHMM MCCIICJOBAaHUS BBIICIATh IIPOBEPSAEMOE IPEAOI0KECHUE
(runoTesy), pa3inyaTh U MHTEPIPETUPOBATH MOJYUYEHHBIN pe3yabTaT, HAXOAUTh OIIUOKH
B XO/I€ OIbITA, JI€JIaTh BBIBOJBI IO €0 pe3yJIbTaTaM;

IIPOBOJUTH ONBITHI 10 HAOIIOACHUIO (DU3UYECKUX SBJICHUN WM (HU3HUECKUX
CBOMCTB Te: (OPMYTUPOBATH IPOBEPSEMBIE TPEANOJIOKEHUSA, COOMPATh YCTAaHOBKY
U3 MPEI0AKEHHOT0 000PYAOBaHMS, 3aIIMCHIBATh X0/ OIbITa U (POPMYJIHPOBATH BHIBOABL;

BBITNIOJIHATH MPSMbIE U3MEPEHHUS PACCTOSHUS, BpEMEHH, MacChl Tesa, 00bEMa, CHITBI
U TEMIIepaTyphl C KUCIOIb30BAHUEM AHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aNTUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHON aOCOIFOTHON OTPEITHOCTH U3MEPEHU;

MPOBOJUTH UCCIECIOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BEJIMYUHBI OT JIPYrou
C UCIIOJIb30BaHUEM IIPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JABUXKYILErOCS
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TeJaa OT BPEMEHH JBW)KEHHS Te€Ja, CUJIbl TPEHHSI CKOJBXEHHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH TEN W HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOLIaAd
CONPUKOCHOBEHMSI TEJ, CWJIbl YIPYTOCTH OT YMJIMHEHHs NPYKUHBI, BBITAIKMBAIOLIECH
CHJIBI OT O00BEMa TOTPYKEHHOM 4YacTH Tella W OT IUIOTHOCTU JKUAKOCTH, €€
HE3aBUCUMOCTH OT IJIOTHOCTH TeJla, OT TITyOUHBI, Ha KOTOPYIO MOIPY’KEHO TEIO, YCIOBUN
IUTaBaHMsl TEJl, YCIOBUM paBHOBECHS pblyara M OJIOKOB, y4acTBOBATh B IIAHUPOBAHUU
y4eOHOIO MCCIEI0OBaHUsA, COOMpaTh YCTAHOBKY M BBINOJHATh HM3MEPEHUS, CIEYs
OPEUIOKEHHOMY IIJIaHy, (UKCHUPOBAaTh pE3yJbTaThl IOJIYYEHHOM 3aBUCUMOCTHU
buznyeCKX BEJIWYMH B BUJE MPEIOKECHHBIX TaONUIl U TpauKoOB, Ne1aTh BHIBOABIIIO
pe3ysbTaTaM HCCIIEOBAHUS;

IPOBOJUTH KOCBEHHBIE M3MEpEHUs (PU3MUECKUX BETUYHMH (IJIOTHOCTH BEIIECTBA
KUIAKOCTH W TBEPHOrO Tella, CHJIA TPEHUS CKOJbXEHHS, [aBJICHUE BO3AyXa,
BBITAJIKMBAIOLLAs CUJIa, IEUCTBYIOIAs Ha MOTPYKEHHOE B )KUJKOCTh TEJNO0, KO3 PUIIMEHT
MOJIE3HOTO JEHCTBUSA MPOCTHIX MEXAHU3MOB), CIIEeAys NPEII0KEHHON HHCTPYKIUU: NPU
BBIMIOJIHEHUH HM3MEPEHUH COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYHCIATH
3HAYCHHE NCKOMOM BEJIUYHHBI;

coONI0aTh MpaBWIa TEXHUKM O€30MacCHOCTH Mpu padoTe ¢ J1abopaToOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHLUIBI AEUCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, AUHAMOMETpP, COOOILIAIOIIMECS COCYbl, OapOMETp, pblyar, MOJBHKHBIA H
HEMNOJBUKHBIN OJIOK, HAKJIOHHAS MJIOCKOCTH;

XapaKTepU30BaTh MPUHIUIBI JCHCTBUS HM3YyYEHHBIX MNPUOOPOB M TEXHUUECKUX
YCTPOMCTB C ONOpPOM Ha WX ONUCaHUS (B TOM 4YHUCIE: MOJUIMIHUKH, YCTPOWCTBO
BOJOINPOBO/A, TUAPABINYECKHN Mpecc, MaHOMETP, BBICOTOMEp, IMOPIIHEBOW HACOC,
apeoMeTp), MCIONb3ys 3HaHHUS O CBOMCTBaX (hU3MUECKUX SIBICHUM U HEOOXOIUMbIE
(bu3nYecKue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH MPUMEPHl (HAXOAUTh HMH(OpPMALMIO O MNPUMEPax) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3UYECKMX 3HAHUM B TOBCEIHEBHOM >KM3HM Uid OOecCIeueHus
0e30MacHOCTH MpU OOpalleHuu ¢ OpudopaMu W TEXHUYECKUMHU YCTPOMCTBAMH,
COXPAHEHUS 3/10pPOBbs U COOJIIOJICHUSI HOPM SKOJIOTMYECKOTO MOBEACHUSI B OKPY KaroILen
cpene;

OCYILECTBISATh OTOOP MCTOYHHMKOB MH(OpManuu B VHTEpHETE B COOTBETCTBUHC
3a/IaHHBIM TTOMCKOBBIM 3aIIpOCOM, HAa OCHOBE UMEIOIINXCS 3HAHUWA U IyTEM CPaBHEHMSI
Pa3IMYHBIX WUCTOYHMKOB BBIACISATH MH(GOPMALIUIO, KOTOPAsl SBISETCS MPOTHBOPEUUBOI
WJIH MOXKET OBITh HEJIOCTOBEPHOI;

UCIIOJIb30BaTh TPHU BBIIIOJHEHUM YYEOHBIX 3aJaHUil  HAyYHO-TIOMYJISIPHYIO
JUTEPATypy (U3UYECKOTO COAEpk aHUsS, CIPABOYHBIE MaTepUalIbl, PECYpPChl CETH
WUntepuer, Brnagerb npuéMaMu KOHCIEKTHUPOBAHUS  TEKCTa, MpeoOpazoBaHUs
nH(popMaIu U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHbIE KPATKHE MMUCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE 2—
3 UCTOYHUKOB UH(POpMAIIK PU3NIECKOTO COACPIKAHUSA, B TOM YUCIIE MyOTMIHO
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JieNaTh KpaTKue COOOIIEHUS O pe3ybTaTaX MPOEKTOB WK yUeOHBIX HCCIEI0BaHUH, PU
TOM TPaMOTHO MCIOJIb30BaTh HM3YYECHHBIA MOHATUHHBIN anmapat Kypca (QU3HKH,
COINIPOBOK/IaTh BBICTYIUICHHE MPE3CHTALNENM;

IIPU BBIMOJIHEHUH Y4EOHBIX MPOEKTOB U UCCIIEIOBAHUN pacpeesiTh 00s13aHHOCTH
B I'PYyIIIE€ B COOTBETCTBHUH C ITOCTABJICHHBIMHU 3aJja4aMU, CJIIEAUTh 3a BHITIOJIHEHUEM IIaHa
NEUCTBUM, alIeKBAaTHO OIEHWBATh COOCTBEHHBIM BKJIAJ B JEATEILHOCTH TPYIIIIHI,
BBICTpanBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIHX.

K koHiy oOyueHus B 8 KJjiacce mpeIMETHBIC pe3yJbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUIN:

UCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TETUIOBOE JBUKEHUE ATOMOB U

MOJIEKYJI, arperaTHbIe COCTOSIHHSI BEIIIECTBa, KPUCTAJUTMUCCKUE U aMmop(HBIE Tena,
HACBIIIEHHBIN U HEHACHIIIEHHBIN Tap, BIAKHOCTh BO3/yXa, TeMIEpaTypa, BHYTPEHHSIS
SHEPrus, TEIJIOBOW JBUTATEIb, JJIEMEHTAPHBIN AJICKTPUUECKUN 3apsifl, JIEKTPUUECKOE
ToJie, MPOBOJHUKHU U JUAJICKTPUKH, HOCTOSHHBIN 3JIEKTPUUECKUNA TOK, MATHUTHOE MOJIE;

pasnyath sIBJIEHUA (TEIUIOBOE PacIIMpEeHUE U CxKaThe, TeIionepeaaya, TemioBoe
paBHOBECHE, CMauyMBaHUE, KaNWUISPHbIE SBJICHUS, HCIApEHHE, KOHACHCAIIUs,
IJIABJICHUE, KPUCTAJTA3ALHS (oTBepEBaHUE), KUIICHUE, TeIIonepeayda

(TemI0MPOBOHOCTh, KOHBEKIIUS, U3IIYyYEHUE), DJICKTPU3AIUS TEJ, B3AUMOACHCTBHEC

3aps0B, IEUCTBUS JICKTPUUECKOrO0 TOKA, KOPOTKOE 3aMbIKAHHUE, B3aUMOACHCTBUE
MarHuToB, JACHCTBUE MArHUTHOTO MOJiI HA MPOBOJHUK C TOKOM, JIEKTPOMArHUTHAas
UHIYKIMSI) [0 ONHUCAaHUI0O MX XapaKTepHbIX CBOWCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SIBJICHHUE;

pacro3HaBaTh MPOSIBICHUE H3YYCHHBIX (U3MUECKUX SBJICHUM B OKpYXKAIOIIEM
MUpE, B TOM 4ucie (U3UYECKUE SBJICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSIKEHUE U
KaNWUISIPHBIE SIBJIEHUS B MPUPOJE, KpPUCTaUIbl B mpupone, uznydeHue ComHua,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00Opa3oBaHWE POCHI, TyMaHa, WHEs, CHETa,
IIEKTPUUECKUE SBIICHUS B aTMOc(hepe, IIEKTPUUECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE
noJie 3emitd, peiid MmoarocoB, pojib MATHUTHOTO TIOJIS IJIs )KU3HU Ha 3emIie, MOJISPHOe
CUSHUE, TpPU DOTOM T[EPEBOJUTH TMPAKTHUECKYIO 3a/layy B Y4eOHYIO, BBIICISThH
CYIIIECTBEHHBIC CBOMCTBA (IPU3HAKH) (PU3NUECKUX SBICHUN;

OMKCHIBATh HW3YYCHHBIE CBONCTBA Tel H (DUUYECKUE SIBICHUS, HCIOIb3YS
dbu3ndeckue BEIUYMHBI (TEeMIepaTypa, BHYTPEHHSISI DHEPrusi, KOJWYECTBO TEILIOTHI,
yAelbHasl TEIJIOEMKOCTh BEILIECTBA, YAEIbHAS TEIJIOTA IJIABJICHHUS, YAEIbHAs TEIJIOTA
napooOpa3oBaHusi, yjAelbHAs TEIUIOTAa CrOpaHWs TOIUIKMBA, KOI(PPHUIIMEHT IMOJIE3HOTO
JICUCTBHS TEIUIOBOM MAIIMHBI, OTHOCHUTEIbHAS BJIAXHOCTh BO31yXa, JJICKTPUUYECKUU
3apsiji, cCUjia TOKa, AJIEKTPUUYECKOE HANPSIAKEHUE, COMPOTUBIICHUE MPOBOJIHUKA, YACIHHOE
COTIPOTUBJICHUE BEIIECTBA, padOTa U MOIIHOCTh AJICKTPUUECKOTO TOKA), MPU OTHCAHHUH
MPaBUJILHO TPAKTOBATh (DM3MYECKUN CMBICI MCIOJIb3YEMbIX BEJIMYMH, 0003HAYCHUS U
CAVHUIBI (DU3UYECKUX BEIMYMH, HAXOAUTh (OPMYJBbI, CBS3BIBAIOIINE JAHHYIO
GU3MYECKYI0 BEIMYMHY C JPYTUMHU BEIMYMHAMH, CTPOUTH TPaPUKA WU3YUCHHBIX
3aBUCUMOCTEN (PU3MUECKNX BEIINYHH;
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XapaKTepu30BaTh CBOWCTBA Tell, (PM3NUYECKUE SBJICHUS M IPOLIECCHI, MCIOIB3YS
OCHOBHBIE€ IMOJIOKEHUS MOJEKYJISIPHO-KUHETUYECKOM TEOpPUH CTPOCHMS BELIECTBA,
MPUHIUI CYNEPIIO3UIINH TT0JIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsiia,
3akoH OMa aJid y4yacTka uenu, 3akoH Jlxoyns—JleHna, 3aKOH COXpaHEHUs SHEpPruw,
IIPU 3TOM JIaBaTh CIIOBECHYIO (DOPMYITHPOBKY 3aKOHA U 3aITUCHIBATh €TI0 MaTeMaTHYECKOe
BBIPAKEHUE;

OOBSCHATH (PU3UUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B KOHTEKCTE
CUTyallud  MPAKTUKO-OPHUEHTUPOBAHHOTO  XapakTepa:  BbIABIATH  MPUYUMHHO-
CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTHYECKHUX HIaroB ¢ onmopoi Ha 1-2
U3YYECHHBIX  CBOMCTBa  (PU3MYECKUX  SBICHHUM, (QU3MUECKUX  3aKOHOB  WIIU
3aKOHOMEPHOCTEH;

pemiats pacu€THbIC 3aJaud B 2—3 [EUCTBUS, WCIOJB3YS 3aKOHBI U (POPMYJIHI,
CBS3BIBAIOIIME (PU3NYECKUE BEJIMUMHBI: HA OCHOBE aHAJIN3a YCJIOBHS 33/1a4H 3alIUChIBATh
KpaTKO€ YCJIOBHE, BBISBIATH HEIOCTATOK JAHHBIX JJIsl PEIICHHUS 3aJayd, BBIOUPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JIJIs €€ peleHusl, IPOBOAUTh PACUEThl U CPABHUBATD
NOJy4YE€HHOE 3HaueHUe (PU3NUECKON BETMUYHUHBI C U3BECTHBIMU JIaHHBIMU;

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh MPU MOMOIIM (PU3UYECKHUX
METO/IOB,  HCIIOJBb3ysl  ONMCAHUE  HCCIECAOBAHMS,  BBIIEIATH  MPOBEPSIEMOE
IIPEAIIOJIOKEHNE, OLICHUBATh IPABWIIBHOCTD NOPSAJIKA IPOBEACHUS UCCIIEIOBAHNS, IEATh
BBIBOJIBL;

IPOBOAUTH OIBITHI MO HAOMIOAEHUIO (PU3UYECKUX SIBICHUNW WU (PU3HUECKUX
CBOMCTB TeJ (KanWJUIAPHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJIEHUS BO3/AyXa OT €ro o0béma,
TEMIIEpaTypbl, CKOPOCTH IPOLIECCa OCTBIBAHUS M HarpeBaHUs NMPU U3IIyYEHHH OT LIBETA
u3nyyatrouie  (mornomiaromiei)  MOBEPXHOCTH,  CKOPOCTb  HCHApPEHHUs  BOJBI
OT TeMMepaTypbl XUIAKOCTH W IUIOWAAM €€ TOBEPXHOCTH, DJIEKTpU3alUs Tel MU
B3aUMOJICUCTBUE JJIEKTPUYECKUX 3apSAJ0B, B3aUMOJEHCTBUE IOCTOSIHHBIX MArHUTOB,
BU3YyalM3allisl MAarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB, JE€HCTBUS MarHUTHOTO IOJIS
Ha TMPOBOJAHUK C TOKOM, CBOMCTBa 3JIEKTPOMAarHuTa, CBOWCTBA 3JEKTPOJBHUIaTENs
MOCTOSIHHOTO TOKa): (OpMyJMpPOBaTh TPOBEPSAEMbIE TMPEIMNONIOKEHUS, COOUPATh
YCTaHOBKY U3 MPEJIOAKEHHOT0 000pYA0BAHUS, OMUCHIBATH X0/ ONBITA U (POPMYITHPOBATH
BBIBOJIBL;

BBINIOJIHATh MPAMbIE H3MEPEHHS TEMIEpaTypbl, OTHOCHTEIIbHON BIAXHOCTH
BO3/lyXa, CUJIbl TOKA, HAIpPSOKEHUS C HCIHOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB H
JaTYNKOB (PU3NYECKUX BEJIMYMH, CPABHUBATh pPE3yJbTaTbl H3MEPEHUN C YUYETOM
3aJaHHOM a0COJIFOTHOM MOTPEIIHOCTH;

MIPOBOJIUTH MCCIICIOBAHNE 3aBUCUMOCTH OJTHOM (DU3UYECKOI BETMYUHBI OT APYTrOn
C HCIIOJBb30BaHUEM MPSMBIX U3MEPEHHH (3aBUCHUMOCTb CONPOTHUBIIEHHS] TPOBOJHUKAOT
€ro JUIMHBI, IUIOIIAIM MOIEPEYHOr0 CEYEHUs M YJEIbHOTO CONPOTHBIICHMS BEIIECTBA
IIPOBOJHUKA, CUJIBI TOKA, UAYIIEr0 YEpe3 MPOBOJHMK, OT HANPSKEHUS HA MPOBOIHUKE,
UCCJIEIOBAHUE MOCIEAOBATENIBHOIO M IAPAJUIEIBHOIO COEAVMHEHUN IPOBOJHUKOB):
IUTAHUPOBATh UCCIIEI0OBaHUE, cOOUpaTh YCTAHOBKY M BBINOJHATH U3MEPEHHUS, CIEIYs
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NpeII0KEHHOMY TUIaHy, (DUKCHUPOBATh PE3yJbTaThl MOTYYEHHOW 3aBUCUMOCTH B BHJIE
TabIuI ¥ TpaUKOB, JIeJaTh BHIBOJBI 110 pe3yJIbTaTaM HUCCIIEIOBAHMUS;

POBOAUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIHUNH (yAelbHas TETIOEMKOCTD
BEIIIECTBA, CONMPOTHUBIICHUE MPOBOJHUKA, pabOTa M MOIIHOCTH 3JEKTPUUECKOTO TOKA):
IUIAHUPOBATh  M3MEPEHHUs, COOHUpaTh SKCHEPUMEHTAIBHYIO YCTaHOBKY, CIEAys
NPEMI0KEHHONW NHCTPYKIMU, U BBIUNCIIATh 3HAUCHHUE BEJINYUHBI,

coO0aTh MpaBWIa TEXHUKM O€30MacHOCTH mpu padoTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JCHCTBUS HM3YyYEHHBIX MHPUOOPOB M TEXHUUECKHUX
YCTPOMCTB C OMOpPOl Ha MX OMHMCAHUA (B TOM 4YHCJIE: CHUCTEMA OTOIUICHUS JOMOB,
TUTPOMETpP, MapoBas TypOMHA, AaMIIEPMETP, BOJIBTMETP, CUYETUMK BJIEKTPUUYECKOU
OHEPrUM, DIJIEKTPOOCBETUTENIbHBIE MPHUOOPBI, HArpeBATENbHBIE  AIEKTPONPUOOPHI
(mpuMepsbl), SJIEKTPUUYECKUE MPEIOXPAHUTENIH, HIIEKTPOMAarHUT, 3JIEKTPOJBUIaTellb
IIOCTOSTHHOTO TOKAa), HCIOJIb3ysl 3HAHUS O CBOHCTBaX (U3WYECKUX SBICHUA WU
HEoO0XOoauMble (PU3NYECKNE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOICTBA U U3MEPUTENbHbBIE TPUOOPHI 110
CXEMaM U CXEMAaTUYHBIM PUCYHKaM (KHJIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JIBUraTellb BHYTPEHHETO CIrOpaHHUs, 3JEKTPOCKON, PEOCTaT), COCTABIATH
CXEMBI JJIEKTPUYECKHUX LENEW C IOCIEA0BATEIBHBIM U NapaJUICIbHBIM COECIUHEHUEM
3JIEMEHTOB, pa3jnyas yCcJI0BHbIE 0003HAUEHHUS HIIEMEHTOB JIEKTPUUECKUX LIETIEH;

IPUBOAUTH TNPUMEPHl (HAXOAWUTh HH(MOPMALMIO O MPUMEPAX) NPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUM B TMOBCEIHEBHOW >KU3HU A oOecreyeHus
0€30IacCHOCTH MPY OOpalIeHUH ¢ TPUOOpPaMU U TEXHUYECKUMH YCTPOMCTBAMU, COXPaHEHUS
3JI0POBbSI I COOJTIOJIEHUS] HOPM 3KOJIOTMYECKOT 0 TOBEJIEHUS B OKPYKAIOIIECH CPEIE;

OCYUIECTBJIATh NOMCK MH(popManuu ¢uznueckoro cojnepxanus B MHTepHeTe, Ha
OCHOBE MMEIOIIMXCS 3HAHWUM M NYTEM CpaBHEHUS JOMOJHUTENbHBIX HCTOYHUKOB
BBIACIATh HMH(OpPMAIMIO, KOTOpasl SBISETCS NPOTUBOPEYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh TPHU  BBIIOJHEHUH YYEOHBIX 3aJaHUil HAYyYHO-TIOMYJISIPHYIO
JIUTEPATypy (HU3UYECKOTO COJEpKaHUsl, CIPAaBOYHBIE MAaTepuajbl, PECYpPChl CETU
WuTepHer, BiageTh nOpuéMaMud KOHCHEKTUPOBAHUS TEKCTa, MpeoO0pa3zoBaHUs
nH(popMaIu U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHBbIE MUCHbMEHHBIE M KPATKHE YCTHbBIE COOOUIEHUs, 00001as
MH(OPMAIMIO U3 HECKOJbKUX HCTOYHUKOB (DU3UUYECKOTO COAEP)KAHMS, B TOM YHUCIE
nyOJUYHO  TPEACTaBIIATH  PE3YJNbTAaThl  MNPOEKTHOM WM  MCCIEOBATEIbCKON
NEeSATEIbHOCTH, MPU 3TOM TPaAaMOTHO HCIIOJIb30BaTh M3YUYEHHBIM MOHATUMHBINA ammapat
Kypca pU3UKH, CONPOBOXKIATh BBICTYIUIEHUE MTPE3EHTALIUEH;

IIPU BBINIOJIHEHUH YYEOHBIX MPOEKTOB U MCCIECIOBAHUN (PU3MYECKUX MPOIIECCOB
pacnpenenarb O0sS3aHHOCTA B TPYIIE B COOTBETCTBUM C IMOCTaBJIECHHBIMH 3a/layaMH,
CIeIUTh 3a BBINIOJHEHUEM IIJlaHA JIEUCTBUI U KOPPEKTHUPOBATH €ro, aJeKBAaTHO
OLIECHMBaTh  COOCTBEHHBIA  BKJaJ B  JEATEIbHOCTb  TIPYIIbl, BbICTPAUBATH
KOMMYHHUKATUBHOE B3aUMO/ICHCTBHUE, MPOSBIISE TOTOBHOCTD pa3peliaTh KOHMIUKTHI.
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K koHmy oOyuenus B 9 kjiacce mpeIMETHBIE pe3yibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUaAIOUINXCS YMEHUI:

UCIIOJIb30BaTh TMOHSTHUSA: CHCTeMa OTCuéTa, MaTepHalibHas TOYKa, TPACKTOPHS,
OTHOCUTEIFHOCTh MEXaHUUYECKOr0 JBIKEHUA, Aedopmaius (ympyras, MIacTUYecKas),
TPEHHE, UEHTPOCTPEMHUTEIBHOE YCKOPEHUE, HEBECOMOCTD M NIEPETPY3KH, LIEHTP TAKECTH,
a0COJIIOTHO TBEPIIOE TEJIO, LIEHTP TSKECTU TBEPAOIO Tela, paBHOBECHE, MEXaHUUYECKUE
KOJIeOaHUs U BOJIHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK, IEKTPOMArHUTHBIEC BOJIHBI, IIKaJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaJTbHO30PKOCTb, CHEKTPhI UCITYCKAaHUS
U TIOTJIOLIEHUS, anbda-, 0eTa- U raMMa-u3y4eHuUsl, U30TOIbI, SIACpPHAs YPHEPIETHKA;

pasnuyarh SABJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSMOIMHENHOE JBUKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUYKEHUE, CBOOOHOE MaJieHHE TeJl, pPABHOMEPHOE
JIBWKEHUE TI0 OKPY)KHOCTH, B3aMMOJEHCTBHE TE€J, pEAKTHBHOE JBHUYKEHUE,
KoJeOaTeNbHOE JIBIDKEHHE (3aTyXarolUlMe M BBIHYKJEHHBIE KoJieOaHUsl), pPE30HaHC,
BOJIHOBOE JBM)KEHUE, OTPAKEHUE 3BYKA, IPSMOJIMHENHOE PaclpoCTpaHEHHUE, OTPAKEHHE
Y MPEJIOMJIEHUE CBETA, TIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jIoKEeHUE OEJIoro cBeTa
B CHEKTP M CJIOXKEHHUE CHEKTPaJIbHBIX IIBETOB, IUCIEPCHS CBETa, €CTECTBEHHAs
PaANOAKTUBHOCTH, BOSHUKHOBEHUE JIMHENYATOrO CIIEKTPa U3IYyUYEHHUS) [0 OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, AEMOHCTPUPYIOIIHUX JTAHHOE (PU3UUECKOE
SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YUYEHHBIX (DU3UUECKUX SIBJICHUI B OKPY’KAIOIIEM MUPE
(B TOoM umncie puanyecKkue SBICHUS B MIPUPO/IC: MPUITUBLI U OTIUBBI, JTBUKEHUE TIAHET
CoHEeYHON CUCTEMBI, PEaKTUBHOE JIBI)KEHHME KUBBIX OPTraHU3MOB, BOCIIPUSTHE 3BYKOB
KUBOTHBIMH, 3E€MIIETPSICEHUE, CEMCMUYECKUE BOJIHBI, I[yHaMH, 3XO0, I[BE€Ta Tell,
ONTUYECKUE  SBJCHMS B  TpUPOAE, OHOJOTrMYecKoe  JAeMCTBHE  BHJIUMOTO,
yIbTPadUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYYEHUM, €CTECTBEHHBIA DPaJIMOAKTHUBHBIN
¢$hoH, KOCMUYECKUE JIy4H, PAANOAKTUBHOE U3TyYECHUE IPUPOTHBIX MUHEPAJIOB, ICUCTBHE
PAIMOAKTUBHBIX M3IYYECHUH HaA OpraHU3M 4YeJOBEKa), NpPH OSTOM TNEPEBOJIUTH
MPAKTUYECKYIO0 3aJladyy B Yy4eOHYIO, BBIJICTSATHh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)
(bU3NYEeCKUX SIBJICHHUIA;,

ONMKCHIBATh W3YYEHHBIE CBOMCTBA Tell W (DU3UYECKUE SBJICHUS, HCIOIb3YS
(bu3nuecKue BENMYMHBI (CpeAHsIsi U MTHOBEHHAs] CKOPOCTh Tejla IPU HEPAaBHOMEPHOM
JIBIKEHUHU, YCKOpPEHHUE, MepeMelleHue, MyTh, YIJIOBas CKOPOCThb, CUJa TPEHUs, CHIIA
YIOPYTOCTH, CUJIA TSKECTH, YCKOPEHHE CBOOOJIHOTO MaJ€Hus, BEC TeJla, UMITYJIbC Tea,
UMITYJIbC CHUJIbI, MEXaHW4ecKas paboTa M MOIIHOCTh, MOTEHIMAJIbHAS DHEPTus Tena,
MOJHSATOTO HaJ TIOBEPXHOCTBHIO 3€MIIM, MOTCHIMAJIbHAS DHEPTHsS CKATON MPYKUHBI,
KMHETHYECKasi SHEPTUs, MOJHAsl MEXaHUYECKasi YHEPTus, MEPUO U 4acToTa KoJieOaHuH,
JUIMHA BOJIHBI, TPOMKOCTHh 3BYKa M BBICOTa TOHAa, CKOPOCTh CBETa, ITOKa3aTellb
NPEJIOMJICHUSI CpeNibl), MPU ONUCAHWUU MPABUIBLHO TPAKTOBATh (PU3HYECKUH CMBICI
UCIIOJIb3YEMbIX BEIIMYWH, 0003HAYCHMS] U €IUHUIBI (DU3UYECKUX BEITUYMH, HAXOIUTh
dbopMyIIBl, CBSA3BIBAIOIINE JaHHYIO (DU3MYECKYIO0 BEJIMYHMHY C JPYTMMH BEIUYMHAMU,
CTPOUTH TpaPUKN N3YIECHHBIX 3aBUCUMOCTEH (PU3NUECKHUX BEIUYHH,
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XapaKTepu30BaTh CBOMCTBA TeJ, (PU3UYECKHE SBICHUS U MPOLECCHI, HCIOIb3Ys
3aKOH COXPAHEHUs SHEPruu, 3aKOH BCEMHUPHOTO TATOTEHHS, MPUHIUI CYHNEPIIO3ULIUU
CWJI, TIPUHIUI OTHOCUTENbHOCTH [ammnesi, 3akoHbl HBIOTOHA, 3aKOH COXPAaHEHUS
UMITYJIbCa, 3aKOHBI OTPAKEHUS U TIPEIIOMIICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsI0BOTO
M MaccoBOTO 4YHCEN TMpPH SACPHBIX pEaKUUAX, MPU ITOM JaBaThb CJIOBECHYIO
(GopMyITHPOBKY 3aKOHA M 3alMCHIBATH €T0 MATEMAaTHIECKOE BHIPAKCHHCE,

OOBSCHATh (PU3UYECKHE MPOLIECCHl U CBOWCTBA TeJll, B TOM YHUCIIE U B KOHTEKCTE
CUTyalluii  MPaKTUKO-OPHUEHTHPOBAHHOTO  XapakTepa:  BbUBISATH  MPUYHMHHO-
CJICJICTBEHHBIC CBSI3U, CTPOUTHh OOBSICHEHNE U3 2—3 JTOTUYECKHX IIaroB ¢ omopoi Ha 2—3
U3YYCHHBIX  CBOMCTBa  (PU3MYECKHX  SBICHHUM, (QU3HMUECKUX  3aKOHOB  WIIU
3aKOHOMEPHOCTEWN;

pemath pacuéTHbeIe 3ama4yd (OMUpAMOIIMecs Ha CUCTeMy W3 2—-3 ypaBHEHUH),
UCTIONB3YS 3aKOHBI M (POPMYJIBI, CBs3BIBAIONINE (PU3MUYECKHE BEIMYMHBI: Ha OCHOBE
aHallM3a yCJIOBHUSA 3a/1ayMl 3alMCHIBATh KPATKOE YCIOBHUE, BBISIBIATH HEJOCTAIONINE WIIH
U30bITOYHBIE JJAaHHBIC, BHIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOTUMBIE JJIsl pElICHUS,
IIPOBOUTD PACUETHI M OLIEHUBATH PEATMCTUYHOCTD OMYYEHHOTO 3HAUYCHUS (PU3UUECKOM
BEJTUYNHBL;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOKHO PEUINTh MPU MOMOIIM (PUIUIECKUX
METOJIOB,  WCIIOJIb3Ysl ~ OMHCAHWE  HWCCIENOBAHUs,  BBIACIATH  IPOBEPSIEMOE
MPEANOoJI0KEeHNE, OIICHUBATh MPABUIIBHOCTD TOPSJIKA MPOBEACHUS UCCIIEIOBAHNUS, 1EATh
BBIBOJIbI, MHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOICHUN U OTIBITOB,;

IPOBOAUTH OIBITHI MO HAOMIOAEHUIO (PU3UYECKUX SIBICHUNW WU (DU3HUECKUX
CBOMCTB Ten (W3yueHHWE BTOPOTO 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUS SHEPTHUH,
3aBUCUMOCTH TIEpHOJIa KOJIeOaHU MPY>KUHHOTO MAasITHUKA OT MacChl TPy3a U )KECTKOCTH
OpYXUHBl ¥ HE3aBUCUMOCTH OT aMIUIMTYABl MallbIX KojeOaHWH, MPSIMOJIMHEHHOE
pacmpoCcTpaHEHHE CBETa, Pa3jokKEeHHe OeNoro cBeTa B CIEKTpP, H3yYCHHE CBOICTB
M300paKEHUS B TJIOCKOM 3€pKajie U CBOWCTB M300paKEHUS MPEIMETa B COOMPAOIICH
JMH3e, HAaOMI0IeHNE CIUIONIHBIX U TUHEHYATHIX CIIEKTPOB M3IYUCHHS): CAMOCTOSTEILHO
coOupaTh YCTaHOBKY M3 M30BITOUHOTO HabOpa 000pyI0BaHMS, ONMMUCHIBATH X0 OMbBITA U
€ro pe3yJbTaThl, POPMYIUPOBATH BHIBOIBI;

MPOBOJUTH MPH HEOOXOIMMOCTH CEPHIO MPSMBIX W3MEPEHU, ONpEaesisi CpeaHee
3HAUYECHUE U3MEpAEMON BeNUYUHbI ((POKYCHOE pACCTOSIHME COOMPAIOIIEH JIUMH3bI),
000CHOBBIBAThH BBIOOD CcT10Cc00a M3MEPEHHUsI (M3MEPUTEIBHOTO MTPUO0pPa);

MIPOBOIUTH UCCIICIOBAHHE 3aBUCUMOCTEH (PM3MUECKUX BEJIMYMH C UCTIOIB30BAHUEM
MPSAMBIX U3MEPEHHH (3aBUCHMOCTD ITyTH OT BPEMEHH TPHU PAaBHOYCKOPEHHOM JIBIYKCHUHN
0e3 Ha4YaJIbHON CKOPOCTH, TIeproja KojaeOaHnii MaTeMaTHIeCKOr0 MAasITHUKA OT JIJTMHBI
HUTH, 3aBUCUMOCTH yTIjla OTPaXCHUS CBETA OT yIJia MaJeHUS U yria MPeJOMJICHHS OT
yria majeHus): IJIaHUPOBaTh HCCIEIOBAHUE, CAMOCTOSITENBHO COOMpATh YCTaHOBKY,
(buKCUpOBaTh PE3yJbTAThl TOJYYCHHOW 3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BUJC
TaOIUI] ¥ TPaQUKOB, IeJaTh BEIBOJBI 110 PE3yJIbTaTaM UCCIICIOBAHMS,
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IPOBOAUTH KOCBEHHBbIE M3MEPEHUs (PU3MUECKUX BEIUYHMH (CPEOHSsI CKOPOCTh U
YCKOpPEHHUE Tejla MpPU PaBHOYCKOPEHHOM JBUXEHHH, YCKOPEHHE CBOOOJHOTO MaJCHHUS,
HKECTKOCTh MPYKUHBI, KOAXD(UIIMEHT TPEeHUs CKOJBbKEHMs, MeXaHuueckas paborta u
MOIIHOCTb, YaCTOTA U MEePUOJI KOJIeOaHU MAaTEMAaTUYECKOTO U IPYKUHHOT'O MasiTHUKOB,
ONTHYECKAsI CUJIa COOMPAIOIIEH JTMH3bI, PAIMOAKTUBHBIN (DOH): MIIAHUPOBATH U3MEPEHUS,
coOupaTh HSKCHEPUMEHTAIbHYIO YCTAHOBKY U  BBINOJHATH HM3MEPEHUs, CIEays
NPEJIO)KEHHOW HWHCTPYKLMHU, BBIYHUCIATH 3HAYCHHE BEJIMYMHBI M aHAJIM3UPOBATH
MOJIYYEHHBIE PE3YIIBTATHI C YUETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUN;

cOOIOJIaTh MpaBWia TEXHUKU OE30MaCHOCTH MpuU paboTe ¢ J1abopaTopHBIM
obopynoBaHuEM;

pasnnyaTh OCHOBHBIE MPU3HAKU M3YyUYECHHBIX (DU3NYECKUX MOJIENEH: MaTepuaibHas
TOYKa, aOCOJIOTHO TBEPJOE TENO, TOUYEUHbIM HCTOUYHHUK CBETa, JIy4, TOHKAs JIMH3A,
IJIaHEeTapHas MOJIENIb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO SI/IPa;

XapaKTEepPU30BaTh MPUHLUIBI JECUCTBUS M3YYEHHBIX HPUOOPOB M TEXHUYECKHX
YCTPOMCTB C OIOPOM HAa UX OMUCAHUA (B TOM YHCIIE: COUIAOMETP, TaTUYUKUA MOJIOKEHHUS,
PacCTOSIHUS U YCKOPEHHUsI, paKeTa, 3X0JI0T, OUKH, IIEpUCKOI, (hoToanmnapar, ONTHUECKUE
CBETOBOJBI, CIEKTPOCKOM, JO3UMETp, Kamepa BuibCoHa), HUCHOJIB3Yyd 3HAHUSO
CBOMCTBaX (pU3NYECKUX SBJICHUIN U HEOOXOAUMBIE (U3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIB30BAaTh CXEMbl M CXEMaTUYHBICE PUCYHKH M3YYECHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTMUYECKHUX IPOLIECCOB NMPHU PEIICHUU
y4eOHO-TIPAKTUYECKUX 33]a4, ONTUYECKHE CXEMbl ISl MOCTPOCHHS H300paKEHUIB
IUIOCKOM 3€pKajie U COOMpAroIeH JTH3E;

IPUBOANUTH TMPUMEPHl (HAXOIUTh HWH(OpPMAIMI0O O NpPHUMEpPax) MNPaKTHUYECKOTO
UCIIOJIb30BaHUsl (PM3MYECKUX 3HAHMM B TOBCEAHEBHOM >KM3HM JUIsl OOecHedeHHUs
0e30macHOCTH TMpU OOpalleHuu ¢ TpUOOpaMU U TEXHUYECKUMHU YCTPOWCTBAMH,
COXpaHEeHUs 3J0POBbS U COOTIOAEHUS HOPM SKOJIOTUYECKOT0 MOBEICHUS B OKPYIKAIOIIECH
cpexne;

OCYILECTBIATh MOUCK HMH(OpManuu (U3NUECKOTro cojaepkaHus B VIHTepHeTe,
CaMOCTOSITENIbHO (POpMYJIMpYsl TOMCKOBBIN 3ampoc, HAXOIUTh IyTH OIpeaAesICHUs
JOCTOBEPHOCTH TMOJY4eHHOM HWH(GOpMAalUM Ha OCHOBE HUMEIOLUXCS 3HaHUM U
JOTIOJTHUTENBHBIX UICTOYHUKOB;

UCIIOJIb30BaTh MPHU  BBIIOJHEHUH YYEOHBIX 3aJaHUil  HAYYHO-TIOMYJISIPHYIO
auTepaTypy (PU3MUECKOro COJEpKaHUs, CIPaBOYHBIE MaTepUajbl, PECypChl CETU
WuTepHer, BiageTh nOpuéMaMud KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHUs
uH(OpPMAITUU U3 OJTHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHbIE TNHCHbMEHHbIE W YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOpMAIUU M3 HECKOJBKUX HCTOYHMKOB (PU3UYECKOTO COJepKaHUs, IyOJIMYHO
IPEICTABIATE PE3YJIbTaThl HPOEKTHOMN WIIU MCCIIEA0BATENIbCKON AESITENBHOCTH, IPH 3TOM
rPAaMOTHO MCHOJIb30BAaTh HW3YYEHHBIM TMOHATHUMHBIM armapar H3y4aemoro pasjaena
GU3UMKK W CONMPOBOXIATh BBICTYIUICHHE TMIPE3CHTAlUe C YYETOM OCOOEHHOCTEH
ayJIMTOPUH CBEPCTHUKOB.

25



TEMATHUYECKOE IINTAHUPOBAHHUE

®denepanbHas padbovast nporpamma | @usuka. 7-9 kimaccel (0a30BbIi YPOBECHD)

7 KIIACC
Ne HaumenoBanue KommuaectBo | [Iporpammuoe conepskanue |  OCHOBHBIE BUJIBI AEATEIBHOCTH 00YYaOIUXCSI
/T pa3/iesioB U TEM 4acoB

y4eOHOTO MpeAMeTa

Pa3n

e 1. dusuka u ee poJib

B MMO3HAHHUM OKPYKAIOIIECTro MUpa

BEJIMYUH. DU3NYECKUE
npubopsl. [lorpemHocTs
U3MEPEHUMN
MexayHapoaHasi cucrema
€IMHUII

1.1 | ®usuka— Hayka 2 ®u3nka — HayKa o npupojie. | BeisiBiaeHue paznuumnii Mexay GU3n4ecKUMH U
O IIPUPOAE SIBneHus NpUpPOABL. XUMUYECKUMHU IPEBPALLECHUASIMH.
PuU3NYECKUE SIBICHHUS: Pacno3naBanue u kiaccudukanus Gu3nIecKux
MEXaHWYECKHE, TEIIJIOBBIE, | SBJICHUI: MEXaHUYECKHUX, TEIJIOBBIX,
ANEKTPUYECKUE, ANEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHbBIE, CBETOBBIE, Habumonenue u onrcanue GpU3nUecKux siBICHUN
3BYKOBBIE
1.2 | ®dusnueckue 2 PuU3NUYECKUE BETUYUHBL. OrnpeneneHue UEHbI IEeIECHUS Kb
BEJIMYUHBI N3mepenue pusnueckux U3MEPUTENILHOTO proopa.

N3Mepenne nTMHENHBIX pa3MepOB TEN U
MPOMEKYTKOB BPEMEHHU C YUYETOM MOTPENTHOCTEN.
N3mepenne 06bEMa )KUAKOCTH U TBEPAOTO Tea.
N3mepenue temnepaTypsl IPU MOMOIIH
YKAJIKOCTHOTO TEPMOMETPA U JTaTUHUKA
TEMIIEPATYPHI.

BrImiosiHEHHE TBOPUYECKHUX 3aIAHUN 110 TTIOUCKY
CIOCO0OB M3MEPEHHUS HEKOTOPBIX (PU3NIECKUX
XapaKTEPUCTUK, HATTPUMED, PA3MEPOB MaJIbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAATEHHBIX
00BEKTOB, OOJIBIITUX PACCTOSTHHM, MAJTBIX
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IPOMEXYTKOB BpeMeHu. O0CyKaeHne
npeJiaraéMbIxX Croco0oB

1.3. | EcTrecTtBenHoO- 2 Kax ¢usuka u qpyrue BriiBukenue runores, O0bACHSIOMIUX IPOCTHIC
Hay4YHBII METO €CTECTBEHHBIE HAYKH SIBJICHUS1, HAITPUMED:
MTO3HAHUS W3y4aroT PUPOY. — IIOYEMY OCTAHABJIMBACTCS JBUXKYIIEECS
EcrecTBeHHO-Hay4HBIH 10 TOPU30HTAJILHON OBEPXHOCTH TEJIO;
METOJ| TO3HAHMS: — [I0YEMY B KapKYIO [IOrOAY B CBETIION OHEKIE
HaOJIFOJICHNE, TOCTAaHOBKA MpoXJIaAHEN, yeM B TEMHOM. [Ipennoxenue
Hay4YHOTO BOIPOCa, CIIOCOOOB MPOBEPKU TMIIOTES.
BBIJIBI)KCHUE TUIIOTE3, [IpoBenenue nccie1oBaHus o MPOBEPKE KaKOW-
AKCIIEPUMEHT 110 TIPOBEPKE | JINOO TMMOTE3HI.
TUIOTE3, 00bSICHEHNE [TocTpoenue npocTelmmx Moaenen Gru3ndIecKux
HaA0JII0/1aeMOT0 SIBJICHUS. SIBJICHUM (B BUJIE PUCYHKOB HJIM CXEM), HAIIPUMEP
Onucanue pu3nUecKux NaJICHUE IPEAMETA; IPSIMOJIMHENHOE
SIBJIEHUH C TIOMOILIbIO pacupoCTpaHEHHE CBETA
Moeen
Hroro no pazgeny 6
Pasznen 2. [leppoHayaibHbIe CBeJIEHUS 0 CTPOEHHUH BelllecTBa
2.1 | CTtpoeHue BemecTna 1 CrpoeHue BeliecTa: HaGnronenue u maTEpripeTaiys omnbToB,

aTOMBI U MOJIEKYJIbI, UX
pa3mepsl. ONbITHI,
JIOKa3bIBAOIINE
JUCKPETHOE CTPOCHHUE
BEILIECTBA

CBUJICTEIBCTBYIOIINX 00 aTOMHO-MOJICKYJISIPHOM
CTPOCHHUH BEIIECTBA: OIBITHI C PACTBOPECHUEM
Pa3TMYHBIX BEIIECTB B BOJIE.

OreHka pa3MepoB aTOMOB U MOJIEKYJT

C Uctoib30BaHueM (Gotorpaduii, MOTydeHHBIX
Ha aTOMHOM CUJIOBOM MUKpockore (ACM) —
naboparopHas padborta o teme: «O1ieHKa
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JIaMeTpa aToMa METOJIOM PSOB
(c ucronb3oBaHueM Gororpaduii)».
Onpenenenue pa3MepoB MajibIX Tl

2.2 | JIBWKEHHE H
B3aMMOICHCTBHE
YJaCTHII BEIIECTBA

JIBU)KEHHE YaCTHI]
BemecTBa. CBsI3b CKOPOCTH
JBH>KEHUS YaCTHUIL

C TEeMIEPaTypoi.
bpoyHoBCKOE nBHKEHME,
mubdy3us.
B3aumopeiictBue 4acTuil
BEILIECTBA: IPUTSKEHUE U
OTTaJIKUBaHUE

Habmonenue n o6bsicHeHne OpOyHOBCKOTO
JBKCHUS U sIBJICHUS U Py3un.

[IpoBenenue u 00OBSICHEHHE OTIHITOB

110 HaOJIOCHHUIO TETUIOBOTO PACIIMPEHUS ra30B.
[IpoBenenuie u 00bSICHEHHUE OIBITOB MO
0OHapYKEHHUIO CHJT MOJICKYJISIPHOTO IPUTSKCHUS
U OTTaJKUBAHUS

2.3 | ArperaTtHbie
COCTOSIHUS BEIIIECTBA

ArperaTHble COCTOSTHUS
BEIIIECTBA: CTPOCHUE T'a30B,
KUJIKOCTEU U TBEPABIX
(KpUCTaIIMYECKUX ) TEJL.
BzanmocBs3p MexIy
CBOMCTBAaMU BEIIECTB

B Pa3HBIX arperaTHhIX
COCTOSIHUSX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoeHueM. OcoOEHHOCTH
arperaTHbIX COCTOSSHUM
BOJIbI

Onucanue (¢ UCIOJIb30BAaHUEM TPOCTHIX
MoOjIeJIeil) OCHOBHBIX Pa3IMunil B CTPOSHUH Ta30B,
JKUIKOCTEN U TBEPJIBIX TEIL.

OO0BsIcCHEHHE MAJION CKUMAEMOCTH KUIKOCTENH U
TBEPIBIX TEJ, OOJIBIIION CKUMAEMOCTHU Ta30B.
OObsicHeHue COXpaHeHHs POPMBI TBEP/IBIX TEI U
TEKY4YECTH KUIKOCTH.

[IpoBeneHMEe ONMBITOB, JOKA3BIBAIOIINX, YTO

B TBEPJIOM COCTOSIHUH BOJIBI YACTHIIBI HAXOIATCS
B CpEJTHEM JaJIbIIIe APYT OT Apyra (MJIOTHOCTh
MEHBIIE), YEM B )KHJIKOM.

VYcraHoBIEeHUE B3aUMOCBSI3U MEKTY
0COOEHHOCTSIMU arperaTHbIX COCTOSTHHM BOJIBI U
CYIIIECTBOBAHUEM BOJIHBIX OPTAaHU3MOB

(MC — Guonorus, reorpadus)

Hroro no pazneny
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Paznen 3. /IBH:keHHE M B3aMMOAeHCTBHE TeJ

3.1 | Mexanuueckoe 3 MexaHnuyeckoe JBUKEHHE.
JBU)KCHUE PaBHOMepHOE N
HEPaBHOMEPHOE JIBU)KEHUE.
Ckopocts. Cpennsis
CKOPOCTb ITPU
HEPABHOMEPHOM
ABWOKeHUH. Pacdér myTtu u
BPEMEHH JBUKCHUS

HccnenoBanue paBHOMEPHOTO IBHXKECHHS,
ONpeJEICHUE €ro MPU3HAKOB.

Ha6nronenue HepaBHOMEPHOTO JABUKEHUS U
oTnpeJelIeHUE ero OTINYUI OT pABHOMEPHOTO
JBH>KCHUSL.

OmnpeneneHrne CKOPOCTH PaBHOMEPHOTO
JBIDKEHUS (IIapyKa B )KHIKOCTH, MOJCIIN
ANEKTPUUECKOTO AaBTOMOOWIIS U T.11.).
Onpenenenne cpeHEN CKOPOCTH CKOJIbKEHUS
OpycKka UK IIapyKa 1Mo HAaKJIOHHOM IIOCKOCTH
Pewienne 3a1a4 Ha ornipeziesieHUe MyTH, CKOPOCTH
Y BPEMEHHU PaBHOMEPHOTO ABUKCHHUSI.

AHnanu3 rpadKoB 3aBUCUMOCTH ITYTH U CKOPOCTH
OT BpEMEHU

3.2 | MHepius, Macca, 4 SABneHne UHEPIMU. 3aKOH
TUIOTHOCTD uHepuuu. Bzaumoencteue
TEeJI KaK IPUYrHa
W3MEHEHUS CKOPOCTH
NIBIDKEHUS Tes. Macca Kak
M€pa UHEPTHOCTH TeJIa.
IInoTHOCTH BeliecTBa.
CBs3b INIOTHOCTH

C KOJIMYECTBOM MOJIEKYII

B €UHULIE 00BEMA
BEIIlECTBA

OObsicHEHUE U TIPOTHO3UPOBAHUE SBJICHUH,
00YCIIOBJICHHBIX MHEPIUEH, HAllpUMeEp, YTO
MPOUCXOAUT MPU TOPMOKEHUU WM PE3KOM
MaHEBpPE aBTOMOOMIIS, TOYEMY HEBO3MOKHO
MTHOBEHHO MPEKPATUTH ABUKECHUE HA BEJIOCUTIEE
WJIM caMOKaTe | T. 1.

[IpoBenenue u aHaIU3 OMNBITOB,
JEMOHCTPUPYIOIINX U3MEHEHUE CKOPOCTH
JBUKEHHUS TEJA B PE3YJIbTATE IEUCTBUS HA HETO
JIPYTUX TEL.

Pemenue 3a1a4 Ha onpeaeaeHrne Macchl Tela, €ro
00bE€Ma U IJIOTHOCTH.
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[IpoBeneHue u aHAIH3 OMBITOB,
JTEMOHCTPUPYIONTNX 3aBUCUMOCTh U3MCHEHUS
CKOPOCTH T€Jia OT €T0 MaCChI MPH
B3auMozeiicTBun Tei. M3mepeHnne Macchl Tena
Pa3IMYHBIMU CIOCOOAMH.

Omnpenenenne MIOTHOCTH TeJa B pe3yIbTaTe
U3MEpPEHHUs €ro MacChl U 00bEMa

3.3

Cuna. Buaper cun

14

Cuita kak XapakTepucTrKa
B3aUMOJEHCTBHUS TEN.
Cua ynpyrocTtu v 3aKOH
I'yka. 3mepenne cumsl

C MOMOUIBIO JUHAMOMETPA.
SBNeHNE TATOTEHUS U CUIa
TsokecTH. Cua TSXKeCTU
Ha APYrux IUIaHETaX.

Bec Tena. HesecomocTs.
Crnoxxenue cu,
HaIMpaBJICHHBIX IO OJHOU
IIPSIMOM.
PaBHOzelcTBYIOIMAs CUII.
Cuna tpenus. Tpenue
CKOJIb)KCHHUSI U TPEHHE
1okos1. TpeHue B mpupoae
U TEXHUKE

N3yuyeHune B3auMOIEUCTBUS KaK IPUYUHBI
U3MEHEHUS] CKOPOCTH TeJla WK €ro AeOopMaIHH.
OnucaHne peaIbHbIX CUTyalluidi B3aUMOJICUCTBUS
TEJ C MOMOIIBIO MOJIENIEN, B KOTOPBIX BBOJAMUTCS
HNOHATHE U U300paKEHUE CUIIBI.

N3yuenue cunsl ynpyroctu. MccnenoBanue
3aBUCUMOCTH CUJIBI YIIPYTOCTHU OT YJJIMHEHUS
PE3MHOBOIO IIHYpa WX MPY>KUHbI

(c mocTpoeHueM rpaduka).

AHaJIN3 NIPAKTUYECKUX CUTYalHI, B KOTOPBIX
IPOSIBIISIETCS IEUCTBUE CUIIBI YIIPYTOCTH
(ympyrocts Ms4a, KpOCCOBOK, BETOK JIepeEBa

u ap.).

AHanu3 cuTyaluii, CBA3aHHBIX C IBICHUEM
TATOTEHHUSI.

OO0bsicHEHUE OPOUTATHLHOTO ABUKEHUS TIJIaHET

C UCIOJIb30BAaHUEM SIBJICHUS TATOTEHUS U 3aKOHA
WUHEPLIVH.

N3mepenue Beca Tena ¢ HOMOILIBI0 JUHAMOMETPA.
O6ocHOBaHKE ATOTO CIIOC00a U3MEPEHUSI.
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Ananmu3 n MOJCIUPOBAHHUC ABJICHUA HCBECCOMOCTH.

OKCIEepUMEHTAIIBHOE TIOJIyYECHHE ITPaBUiIa
CJIOYKEHUS CUJI, HAIIPABJICHHBIX BJIOJIb OJTHOM
npsiMoii. OnpezienieHne BeIMYUHBI
PaBHOAEHUCTBYIOLIECH CHIL.

N3yuyeHune cuiibl TPEHUS CKOJIBXEHUS U CHJIBI
TPEHUS TTOKOS.

HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS

OT CHJIBI IaBJICHUS U CBOMCTB TPYILUXCS
IIOBEPXHOCTEM.

AHaJIN3 TPAKTHYECKUX CUTyallMi, B KOTOPBIX
IPOSBIISIETCS IEWCTBUE CUIIBI TPEHUS,
UCIIOJIB3YIOTCSl CIOCOOBI €€ YMEHBIICHUS WIIN
yBEJIMYEHHUS (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMOKEHNE aBTOMOOWJIS, UCTIOIb30BaHHUE
NOJIIMITHUKOB, IIJIaBAHUE BOJIHBIX )KMBOTHBIX
u 11p.). Pemienue 3aiay ¢ MCnoab30BaHUEM
dbopmyn 1S pacuéTra CUIIbI TSHKECTH, CUJTbI
YOPYTOCTH, CUJIbI TPEHHUS

Hroro no pasgeny

21

Paznen 4. JlaBjieHne TBEPABIX TeJ, dKMAKOCTEN U ra3oB

4.1

[asnenue. Ilepemnaua
JaBJICHUsT TBEPABIMU
TEJIAMH, )KUIKOCTAMHU
Y ra3aMu

3

JlaBnenne. CriocoObl
YMEHBIIICHUS U YBEITUUCHHUS
naBijieHus. /[aBieHue rasa.
3aBUCUMOCTD JABJICHUS
rasa oT oonéma,
TeMIepaTyphbl.

AHanu3 1 00bICHEHHE OIBITOB U IMPAaKTHYCCKHUX

CUTYyaIli, B KOTOPBIX MPOSBIISETCS CUIIa
JaBJICHMUS.

O6ocHOBaHKE CTOCOOOB YMEHBILICHUS U
YBEJIMYCHUS TaBIICHUSI.

W3yuenue 3aBUCUMOCTH JJaBJICHUS ra3a
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[Tepenaya napneHus
TBEPJILIMU TEJIAMU,
JKUJIKOCTSIMHU U Ta3aMH.
3akon Ilackans

oT 00bEMA U TEMIIEPATYPHI.

N3yuenune ocoOeHHOCTEN nepeaun JaBICHUs
TBEPABIMH TEJIAMH, )KHJIKOCTSIMH U Ta3aMHU.
O060cHOBaHME PE3YIHTATOB OIBITOB
O0COOEHHOCTSIMU CTPOEHUS BEILIECTBA B TBEPIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSIHUSX.
OKCIEpUMEHTAIIBHOE JI0KA3aTENBCTBO 3aKOHA
[Tackas.

Pemienne 3aga4 Ha pacuér gaBieHUs TBEPIOTO
Tena

4.2 | JlaBaeHHE KUIKOCTH 3aBHUCUMOCTE JaBJICHUS HccnenoBanne 3aBUCUMOCTH JTAaBJICHUA KUIKOCTHU
KUJTKOCTH OT ITyOUHBI. OT ITYOHHBI IOTPY>KEHUS U TIJIOTHOCTH KUJIKOCTH.
[THeBMaTnueckue MamuHbl. | HaOmonenre u o0bsICHEHUE THAPOCTATUYECKOTO
I'mapocratnueckuit napajokca Ha ocHOBe 3akoHa [lackais.
napanokc. Coobmraromuecs | M3yueHne cooOmarommxcs Cocy10B.
cocynsl. ['mapaBnuyeckue Pemenue 3a1a4 Ha pacy€T NaBICHUS KUJIKOCTH.
MEXAaHU3MBI OOBsiCHEHUE TPUHITUTIA ISHCTBUS
TUAPABINICCKOTO Mpecca, MHEBMATHYSCKUX
MAIIIHH.
AHanu3 1 00bSICHEHUE MMPAKTHUCCKUX CUTYAITHH,
JEMOHCTPUPYIOITUX MPOSIBJICHUE TaBICHUS
KUJKOCTH U 3akoHa [lackaist, Harpumep
IIPOIIECCOB B OpTraHU3Me MPH ITyOOKOBOTHOM
HBIPSTHAH
4.3 | AtmocdepHoe AtMocdepa 3eminu u DKcrepuMeHTaIbHOE OOHApYKEHHE
JaBJIEHHUE aTMoc(epHoOe JaBIICHHE. aTMOoc(epHOro JTaBICHUS.

HpI/I‘II/IHBI CymeCTBOBAaHUA

Amnann3 1 00bICHEHHE OIBITOB U IMPAaKTHYCCKHUX
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BO3IYIIIHOM 000JI0YKU
3emnu. OnsiT Toppuuesnu.
N3mepenne arMochepHOTro
JaBJICHUS. 3aBUCUMOCTD
aTMOC(EpHOT0 TaBJICHHUS
OT BBICOTHI HaJl YPOBHEM
mops. [IpuGopsr

JUTSL U3MEPEHUS
aTMOC(hepHOTO J1aBJICHUS

CUTyalluH, CBI3aHHBIX C IEHCTBUEM
aTMOC(hEepHOTo JaBJIEHUS.

OOBbscHEHHE CYLIECTBOBaHMS aTMOC(EpHI
Ha 3eMJIe U HEKOTOPBIX IUIAHETax WK €€
OTCYTCTBHUSI Ha Ipyr'uXx IutaHerax u Jlyne.
OO0bsacHEeHNE U3MEHEHUS TNIOTHOCTH aTMOC(EpPhI
C BBICOTOM M 3aBUCUMOCTH aTMOC(EPHOTrO
JABJIEHUS OT BBICOTBI.

Pemenue 3anau Ha pacu€T aTMOCPEPHOTO
JaBJICHHUS.

N3yuenue ycrpoiictBa OapoMeTpa-aHepoua

4.4

JlericTBUE KUAKOCTU U
rasa Ha IOTPY>KCHHOE
B HUX TEJIO

JleicTBUE )KMAKOCTH U ras3a
Ha MOTPYy>KEHHOE B HUX
Teo. BelTankuBaromas
(apxumenoBa) cuiia. 3aKoH
Apxumena. [naBanue Te.
BosznyxonnaBanue

DKCHepUMEHTAIbHOE OOHAPYKEHUE JNEUCTBUS
YKAJIKOCTH U ra3a Ha MOrpyKEHHOE B HUX TEJIO.
OrnpeneneHre BbITAIKUBAIOIIEH CUJIBI,
JICUCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE

B KUJIKOCTb.

[IpoBenenue n 00CyK1€HUE OIBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTh
BBITAJIKABAIOIIEH CUJIbI, IEUCTBYIOIIEH HA TEJIO
B )KHJIKOCTH, OT 00bEMA MOTPYKEHHOM

B ’KUJIKOCTb YaCTH TEJIA U OT INIOTHOCTHU
YKUJIKOCTH.

IIposepxa Hezagucumocmu 8bImMarKusaowel
Cubl, Oelcmayouell Ha mejo 8 HCUOKOCmu,
om maccwvl meiud.

HccnenoBanue 3aBUCHMOCTH BECa TEJA B BOJIE
0T 00bE€Ma OTPYKEHHOH B )KUJIKOCTH YaCTH TeJIa.
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Pewrenue 3a1a4 Ha IpUMEHEHUE 3aKOHA
Apxumena u ycioBuUs IUIaBaHUS TEN.
Koncrtpynposanue apeomerpa wim
KOHCTPYUPOBAHHUE JIOJKH U OIIPEACIICHUE €€
Irpy30I0ABEMHOCTU

Htoro no pazaeny

21

Pa3znen 5. Pabora m MOIIHOCTB. JHEPrus

5.1

Pabora 1 MoHoOCTH

3

Mexanuueckas padboTa.
Mo1niHoCTh

DKCIEPUMEHTAIBHOE ONPEIETICHUE
MEXaHUYECKOUN paboThI CUJIBI TSHKECTH

IIPY [AJICHUU TEJIA U CUJIbI TPEHUS

[IPY paBHOMEPHOM NEPEMEIICHUH TEJIA

10 TOPU30HTAIIBHON TOBEPXHOCTH.

Pacuér momHoCTH, pa3BUBAaEMOM MPHU MOIBEME
IO JIECTHHUIIE.

Pemenue 3a1a4 Ha pacu€T MexaHUYECKOU padOThI
Y MOIITHOCTHU

5.2

[IpocThie MEXaHU3MBI

[IpocTeie MEXaHU3MBI:
pbIyar, OJI0K, HAKJIOHHAs
IJIOCKOCTH. [IpaBuio
paBHOBECHS pbIyara.
[Ipumenenue npasuna
paBHOBECHS pbluara

K OJ10Ky. «30510TOC
npaBuiio» Mexanuku. KI1/]
IIPOCTBIX MEXAHU3MOB.
[IpocTeie MeXaHU3MBI

B OBITY U TEXHHKE

Omnpenenenre BEIMTPHIIIA B CUJIE IPOCTHIX
MEXaHU3MOB Ha MPUMEpPE pbluara, MoBUKHOTO U
HEMOIBMYKHOTO 0JIOKOB, HAKJIOHHOM TUIOCKOCTH.
HccnenoBanue ycinoBus paBHOBECHS phlyara.
OO6Hapy)eHue CBOMCTB MPOCTHIX MEXaHU3MOB

B Pa3JINYHBIX HHCTPYMEHTAX U MPUCITOCOOICHUSX,
UCIIOJIb3YEMbIX B OBITY M TEXHHUKE, a TAKKE

B )KMBBIX OPTaHU3MaXx.

DKCNepUMEHTAIBHOE JI0KA3aTEIbCTBO PABEHCTBA
paboT IpU MPUMEHEHHUH IMPOCTHIX MEXaHU3MOB.
Onpenenenue K111 HakTIOHHOM MIOCKOCTH.
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Pemenune 3anay Ha npuMEHEHUE MTPABUIIA
paBHOBecus peruara u Ha pacu€t KIIJ]

5.3 | Mexannyeckas 4 MexaHuyeckas SHEpTHusl. DKCHepUMEHTAIBHOE ONPEICTICHUE U3MEHEHUS
SHEPTUs Kuneruueckas u KMHETUYECKOU U MOTEHIIMATbHON SHEPTUH Tella
MOTEHIIUANIbHAS DHEPT UL IIPU €ro CKaThIBAHUU 10 HAKJIOHHOM TMJIOCKOCTH.
[TpeBpamienue ogHoro Bujga | PopMyIMpoBaHKHE HA OCHOBE MCCIIEIOBAHNUS
MEXaHUYECKOW SHEPTUH 3aKOHA COXPAaHEHUSI MEXaHUYECKON YHEPTHUU.
B IpYyroil. 3aKkoH OO0cyxieHue rpaHull TPUMEHUMOCTH 3aKOHA
COXpaHEHHUsI DHEPTUU COXpaHEHUSs YHEPTHUH.
B MEXaHUKE Petienue 3a1a4 ¢ UCNoOJIb30BaHUEM 3aKOHA
COXpaHEHUSs YIHEPTUU
Hroro no pazgeny 12
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
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8 KUIIACC
Ne HanmenoBanue KomnuectBo | [Iporpammuoe copepkanne | (OCHOBHBIE BHIBI JEATEILHOCTH 00YUYAIOMIUXCS
/i pa3liesioB U TEM 9acoB
y4eOHOro rpeaMera
Pa3gen 1. TenioBbIe IBJICHUSA

11

CrtpoeHue 1 CBOWCTBA
BEIIECTBA

OCHOBHBIE TTOJIOKEHUS
MOJICKYJISIPHO-KUHETUYECKOU
TEOPUH CTPOCHUS BEIIECTBA.
Macca u pa3mepsl aTOMOB U
MOJIeKYJ1. ONbITHI,
IIOATBEPKIAIOLINE
OCHOBHBI€ ITOJIOKEHHUS
MOJIEKYJISIPHO-KMHETUYECKOU
TEOPHUH.

Mopaenu TBEPAOTrO, KUIKOTO
¥ Ta3000pa3HOr0 COCTOSTHHM
BEIIIECTBA.
Kpucrannuueckue u
amopdHbIe Tena.
OOBsiCHEHHE CBOMCTB ra3os,
KUIKOCTEU U TBEPIBIX TEI
Ha OCHOBE IOJIOKEHUM
MOJIEKYJISIPHO-KUHETHYECKON
teopuu. CMaunMBaHUE U
KalWJUISIPHBIC SIBJICHUA.
Tennosoe pacmumpenue u
cxKarue

HaOnronenue u uHTEpIpeTanus OmnbITOB,
CBUJIETEIILCTBYIONIUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHUU BEIIECTBA: OIBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEUIECTB B BOJIE.

Petienue 3aa4 1o olieHMBaHUIO KOJIUYECTBA
aTOMOB WJIM MOJIEKYJ B €IMHUIIE 00BEMA
BEILIECTBA.

AHanu3 TeKCTa IPeBHUX aTOMUCTOB (HAIIpUMeED,
dbparmenTa noamsl JIykpenus «O npupoje
BEIIIEH») C U3JI0’)KeHHEM 00OCHOBAHUI aTOMHOM
rUNOTE3bI (CMBICIOBOE UTeHUE). OneHka
yOeIUTENTLHOCTH STUX 000CHOBAHUM.
OO0BsicHeHHE OPOYHOBCKOTO JABUYKEHUSI, IBICHUS
nudy3un 1 pa3nuuuil MeXI1y HUIMHA Ha OCHOBE
ITOJIO’KEHUUN MOJIEKYJIIPHO-KMHETUYECKON
TEOPUU CTPOCHHUS BEIIECTBA.

OObsicCHEHUE OCHOBHBIX Pa3IU4Hil B CTPOSHUHN
ra3oB, JKUJKOCTEH U TBEPIBIX TEI

C UCTIOJIb30BAHUEM TOJIOKEHUN MOJIEKYIISIPHO-
KUHETUYECKOU TEOPUH CTPOEHHUS BEIIECTRA.
[IpoBeneHre ONBITOB MO BhIPAIIMBAHUIO
KPUCTAJJIOB OBAPEHHOM COJIM MUJIU caxapa.
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ITpoBenenune u 00ObsICHEHUE OMBITOB,
JEMOHCTPUPYIOLIUX KAHWUISIPHBIE SIBJICHUS U
SBJICHHE CMAaYMBaHHUS.

OOBbscHEHNE POSTU KaMIISIPHBIX SIBJICHUIMA

JUTS IOCTYTUIEHHSI BOJIBI B OPTaHU3M PACTEHHI.
Habmtonienue, nposeneHne U 00bsICHEHNE
OTIBITOB IO HAOJIIOIEHUIO TEIIOBOTO
pacIIMpPEHUs ra30B, KUAKOCTEN U TBEPIBIX TEI.
OOBbsicHEHUE COXpaHEHHs 00bEMA TBEPIBIX TEI,
TEKYUYECTH KHJIKOCTH (B TOM YHUCIIE, PA3HUILIBI

B TEKYYECTH I Pa3HBIX KUAKOCTEN),

JTaBJICHUS ra3a.

[IpoBeneHre ONBITOB, IEMOHCTPUPYIOLIUX
3aBHCHUMOCTbH JJaBJICHUSI BO3/lyXa OT €ro 00béMa U
HarpeBaHUs WIH OXJIAXKACHUS, U UX OOBbICHEHHE
Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO YYEHHS.
AHanu3 NpakTUYECKUX CUTyalui, CB3aHHBIX

CO CBOMCTBAaMH ra30B, )KHJIKOCTEH U TBEPABIX TEI

1.2

TennoBbI€ MPOLIECCHI

21

Temneparypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO JIBHYKECHHUS
yacTul. BHyTpeHHss
sHeprus. CnocoObl
VU3MEHEHHUsI BHYTPEHHEU
JHEPIuu: TEIIonepeaada u
coBepleHre padboTel. Buibl
TEILIONEPEAAYHN:

O06ocHOBaHWE MPABWIT U3MEPEHUS TEMIIEPATYPHI.
CpaBHeHHE pa3IMYHbIX CLIOCOO0OB U3MEPEHUS U
ITKaJI TeMIIePaTypHhI.

HabGmonenre n 00bsICHEHUE OITBITOB,
JEMOHCTPHUPYIONTUX U3MCHCHHE BHYTPCHHEH
DHEPTUU TeJa B PE3yNIbTaTe TeIUIONepeIadu 1
pabOThI BHEIITHUX CHII.

HaoOmronnenne u o0bICHEHNE OITBITOB,
00CYXJIeHHE TTPAKTUICCKUX CUTYAITUH,
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TEITONPOBOIHOCTb,
KOHBEKIIUS, U3ITyYCHUE.
KonuuecTBoO TEIIOTHI.

VY nenpHast TEMI0EMKOCTD
BemecTBa. TermtooOMeH
TEIJIOBOE PAaBHOBECHE.
YpaBHEHUE TETIOBOTO
Oananca. [1naBnenue u
OTBEpICBAHUE
KPUCTAJUIMYECKUX BEIIECTB.
VY enbHasa TemiaoTa
TIJIaBJICHUS.
[TapooGpazoBanue u
KoHJeHcauus. Mcrapenue.
Kunenwue. Y nenvpHas
TEIJI0Ta MapooOpa3zoBaHUsI.
3aBUCUMOCTb TeMIIEPaTypPhl
KUIIEHUS OT aTMOC(EpHOTo
JaBJICHHSL.

BrnaxnocTs Bo3myXxa.
DHeprus TOIJIMBa.

VY nenbHas Temiora
CrOpaHusl.

[TpunIUIIEI pabOTHI
Term1oBbIX aBurarenei K11
TETUIOBOTO JIBUTATEI.
TennoBbie IBUTATENH U

JIEMOHCTPUPYIOIIUX PA3TUYHbIEC BUJIBI
TeIUIoNepeaayu: TEMIONPOBOIHOCTb,
KOHBEKIIUIO, U3JTyYEHHUE.

HccnenoBanue sBJIEHUS TEIIOOOMEHA

MPY CMENIMBAHUH XOJIOJHON U TOPSYEH BOJBI.
HaGnronenue yctaHOBIEHUS TEMIOBOTO
PABHOBECHUS MEXKY TOPAYEH U XOJIOHON BOJOM.
Omnpenenenue (M3MEpeHUE) KOTUYECTBA
TEIJIOTHI, MOTYYEHHOTO BOJIOM MTPH TEIJIO0OMEHE
C HarpeThIM METAUTMYECKUM LUIIUH]IPOM.
Ornpenenenue (M3MEpPEHUE) yaEIbHOM
TETJIOEMKOCTH BELLIECTBA.

Pemenue 3a7a4, CBA3aHHBIX C BHIYMCICHUEM
KOJIMYECTBA TETUIOTHI U TETUIOEMKOCTHU

IIPH TEMJI000MEHE.

AHanu3 cuTyaluui NpakTUYECKOTO
WCIIOJIb30BaHUS TEIIOBBIX CBOMCTB BEIIECTB U
MaTepHuayioB, HAIPUMED, B LEIAX
AHEProcOepeKeHUS: TETIION30ISIIUS,
sHeprocOeperaroIme Kpbiu,
TEPMOAKKYMYJISITOPBI U T. .

HaOmnronenue siBiaeHuit ucapeHus u
KOH/JICHCAIIUH.

HccnenoBanue npolecca ucnapeHust
Pa3IMYHBIX JKUIAKOCTEM.

OOBsicCHEHUE SIBJICHUN UCTTAPEHUSI U
KOHJIEHCAIlMX HAa OCHOBE aTOMHO-
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3aIlUTa OKpYKaroIIei
Cpebl.

3aK0H COXpaHECHUS U
IpeBpalieHus SHEPTUn
B TEIUIOBBIX IIpoIieccax

MOJICKYJISIPHOTO YUEHUS.
HabGnronenue u o0bsicHEHHE NpoLecca KUMEHUs,
B TOM YHCJI€ 3aBUCUMOCTHU TEMIIEPATyPHI
KUIIEHUS OT JaBJICHUS.

Omnpenenenue (M13MepeHNE) OTHOCUTEIBHON
BJIQXKHOCTH BO3/1yXa.

Haburoienue npotiecca mnijiaBieHUs
KPUCTAIJIMYECKOTO BEIIECTBA, HAITPUMED, JIb/A.
CpaBHeHME IPOLIECCOB ILIABJICHUS
KPUCTAITMYECKHUX TEl U pa3MAITUYCHUS

IIpU HarpeBaHUU aMOP(HBIX TEJl.

Omnpenenenue (MU3MEpPEHUE) yICTbHOU TEMIOTHI
IUTABJICHUS JIbJIA.

OObscHEHUE SBJICHUN IJIaBICHUS U
KPUCTAIIM3AI[MN Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUEHHUSI.

Pemmenwne 3a7a4, CBSI3aHHBIX C BBIYUCICHUEM
KOJIMYECTBA TEIJIOTHI B MPOIIECCax
TEIUIONEepeIauy MpH MJIaBICHUN U
KPUCTAJIM3AUH, UCTIAPEHUH U KOH/ICHCALIUH.
AHanu3 cuTyalui NpakTUYeCKOro MpUMEHEHHUs
SIBIICHUH TIABJICHUS M KPUCTAJLTU3AIINH,
HaIpUMep, MOJIyYeHHUE CBEPXUUCTHIX
MaTepuasoB, COJieBas TPEKa U Jp.

AHanu3 paboThl U 00BSICHEHNE IPUHIIUTA
JEHCTBUS TEIJIOBOTO ABUTATENS.

Brruncnenme KoanuecTBa TEIIoThI,
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BBIJICJISIFOIIETOCS IPU CTOPAHUU PA3TMYHBIX
BU0B ToruiuBa, U KIIJI geurarens.
OO6CyX)aeHNEe YKOJTOTHIECKUX TTOCIICICTBUN
WCIMOJIb30BaHUs JIBUTATEIEH BHYTPEHHETO
CrOpaHus, TEIUIOBBIX Y TUAPOIJIEKTPOCTAHLINI

Hroro no pazaeny

28

Pa3neu 2. Jiekrpuueckue u

MAardHMTHbBIC SABJICHUA

2.1 | DnekTpuyeckue
3apsijbl.
3apsKeHHBIE Tela U
UX B3aMMOJCHCTBUSA

7

DIIeKTpUA3aLUS TE.

JIBa poJ1a 3JIeKTpUUYECKUX
3apsa0B. Bzaumoenicteue
3apsKEHHBIX TEJL.

3akoH Kyrona (3aBUCUMOCTH
CHWJIbI B3aUMOJICCTBUS
3apsKEHHBIX TEIl

OT BEJINYUHBI 3aPAJI0B U
PacCCTOSIHUS MEX]y TeJIaMu).
DIIEKTPUYECKOE TOJIE.
Hanpsxénnocts
3JIEKTPUYECKOTO MOJIS.
[TpuHun cynepno3unuu
AJIEKTPUYECKUX TTOJIEU

(Ha KaYECTBEHHOM ypPOBHE).
Hocurenu snekrpuyeckux
3apsA0B. DJIEMEHTAPHBIN
JJIEKTPUYECKUN 3apsiLl.
Ctpoenue aToma.
[IpoBonHMKY U

HaOmnronenue u mpoBeieHUE ONBITOB

T10 AJIEKTPU3AIUHU TEJI IPH CONTPUKOCHOBEHUHU U
VHIYKLHEH.

HabGmonenne n 00bICHEHNE B3aUMOACHCTBUS
OJTHOMMEHHO M PA3HOMMEHHO 3apsKEHHBIX TEI.
OOBsicCHeHHE TPUHIIAIIA JEHCTBHS JIEKTPOCKOTIA.
OOBsICHEHUE SIBICHUHN dJICKTPHU3ALINH

IIPU COMPUKOCHOBEHHUH TEJI 1 UHIYKITUEH

C MCITOJIL30BAaHUEM 3HAHUM O HOCHUTEIX
AJIEKTPUYECKUX 3aPsJIOB B BEILIECTBE.
Pacno3naBanue u 0ObsICHEHHE SIBJICHUI
AJIEKTPU3AIMU B TTIOBCETHEBHOM KU3HMU.
HabGmonenne u oObSICHEHHE ONBITOB,
WUTIOCTPUPYIOIIUX 3aKOH COXPaHCHUS
AJIEKTPUYECKOTO 3apsia.

Habro1eHre onbITOB 110 MOJICTUPOBAHUIO
CUJIOBBIX JIMHUM 3JIEKTPUUECKOTO MOJIS.
HccnenoBanue nericTBUS SJIIEKTPUUECKOTO MTOJIS
Ha IIPOBOAHUKH U JIHUDJICKTPUKH
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JTUBJIEKTPUKHU. 3aKOH

COXpPAaHCHUA IJICKTPHUICCKOTO

3apsiia

2.2

[TocTostHHBIN
BJIEKTPUUYECKUN TOK

20

DIEKTPUYECKUM TOK.
YcnoBus cymiecTBOBaHUS
AIEKTPUUYECKOTO TOKA.

M cTouHMKH TOCTOSHHOTO
TOKa. /lerncTBus
AJIEKTPUUYECKOTO TOKA
(TerIoBoe, XMMHUYECKOE,
MarHuTHOE).
DJIEKTPUYECKUA TOK

B JKMJIKOCTSIX U ra3ax.
DIIEKTpUYECKas LETb.
Cwuna Toka. DIeKTpUIECKOe
HanpsiKEeHHE.
ComnpoTusiienue
MIPOBOJHUKA. Y IETTBHOE
CONPOTHUBJICHUE BEILIECTRA.
3akoH OMa i1 yyacTka
uenu. [locnegoBarenbHOE U
napajuiesIbHO€ COEUHEHUE
MIPOBOJTHUKOB.

PaGora u MOIHOCTE
3JIEKTPUYECKOTO TOKA.
3akoH [[xxoyns—JIenua.
DIIEKTPUYECKUE LETH U

HaOnronenue pa3nuyHbiX BUAOB IEUCTBUS
AIIEKTPUYECKOTO TOKA U OOHAPYKEHHE ITUX
BHUJIOB JE€HUCTBUS B IOBCEIHEBHOM KU3HU.
HaGmroieHre BO3HMKHOBEHUS Ta30BOT0 pa3psaa
1 DJICKTPUYECKOTO TOKA B KUIKOCTH

COopka u ucnbITaHUE DJIEKTPUIECKON 1IEeTTH
MMOCTOSIHHOTO TOKaA.

N3mMepenue cuiibl TOKa aMIePMETPOM.
N3mepenune 31eKTpuIeCcKOro HarpsiKEeHUs
BOJIbTMETPOM.

[TpoBeneHue u 00bICHEHUE OIBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTb
AJIEKTPUYECKOTO CONMPOTUBIIEHUS] TPOBOJHUKA
OT €ro JUINHBI, IUIOIAJIA MOTIEPEYHOTO CEUECHUS
Y Marepuala.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA,
MPOTEKAIOIIETO Yepe3 pE3UCTOP,

OT CONIPOTUBJICHUS PE3UCTOPA U HANIPSIKCHUS
Ha pe3UCTOpeE.

IIpoBepka rmpaBuia CII0KEHUS HANPSHKEHUN
IIPY MOCJIEIOBATEIBHOM COEUHEHUH JBYX
PE3UCTOPOB.

ITpoBepka npaBuia AJisi CUIIbI TOKA

[IPY NapaJJIETbHOM COCIMHEHUH PE3UCTOPOB.
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OTPEOUTEH
AJIEKTPUIECKON SHEPTUH
B ObITy. KopoTkoe
3aMBIKAaHUE

AHanu3 CUTyaIui Mocae/I0BaTEILHOIO U
MapaiyIeIbHOIO COEIMHEHUS TPOBOTHUKOB

B JIOMAIIIHUX JICKTPUUECKUX CETSX.

Pemenue 3aau ¢ ucnosib30BaHrEM 3akoHa Oma
1 hopMys pacué€Ta IEKTPUIECKOTO
COIIPOTHUBJICHUS MPU MOCIEAOBATEIBHOM U
MapajiyIeIbHOM COEMHEHUH MMPOBOIHUKOB.
OmnpeneneHue paboThI AIEKTPUISCKOTO TOKA,
MPOTEKAIOIIETO YEPE3 PE3UCTOP.

OrnpeneneHne MOIHOCTH JIEKTPUYECKOTO TOKA,
BBIIEISIEMOM HA PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA YEPE3
JIaMIIOYKY OT HampsKEHUS Ha Hel. OnpeaeneHue
KII/] HarpeBareis.

Uccnenoranue npeoOpa3oBaHusi SHEPTUU

MIpY TIOBEME Ipy3a AIEKTPOIBUTATEIIEM.
OObsicHEHUE YCTPOMCTBA U MPUHIIUTIA JIEHCTBUS
JIOMAITHUX AJIEKTPOHArPEeBaTEIbLHBIX MPUOOPOB.
OOBsiCHEHUE TPUYNH KOPOTKOTO 3aMbIKaHUS U
MPUHIIMIIA JEUCTBUS MJIABKUX MTPEIOXPAHUTEIIEH.
Pemenue 3a1a4 ¢ MCMOJIB30BAaHUEM 3aKOHA
Jxoyns—Jlenna

2.3

MarHuTHbIC SIBICHUS

ITocTosiHHBIE MAarHUTHI.
BzaumopeiicTBue
IMOCTOSIHHBIX MAarHUTOB.
MarauTHoe noJie.
MaruauTHOE 1oje 3eMIn

HccnenoBanre MarHUTHOT'O B3aUMOICHCTBUSA
MMOCTOSIHHBIX MarHuTOB.

N3ydeHne MarHuTHOTO TOJISl TOCTOSIHHBIX
MarHUTOB IIPU UX 0OBETMHEHUH U Pa3JIeICHUMU.
HccnenoBanne MarHiTHOTO B3aUMOJICHCTBHS
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M €ro 3HaUCHHE IS )KU3HU
Ha 3emsie. OnbIT Dpcrena.
MarsauTHoe moJje
3JIEKTPUYECKOTO TOKA.
[Ipumenenune
3JIEKTPOMAarHuTOB

B TEXHHUKE. [[eiicTBue
MarHUTHOTO MOJIs

Ha MPOBOJIHUK C TOKOM.
DJIEKTPOIBUTATENb
MMOCTOSIHHOTO TOKA.
Hcnonbs3oBaHue
BJICKTPOJBUTATEIICH

B TEXHUYECKHX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

MTOCTOSIHHBIX MarHUTOB.
N3ydeHne MarHuTHOTO IOl TOCTOSIHHBIX
MarHuTOB MPU UX O0BEAUHEHUH U PA3ICICHUH.
IIpoBeaeHrE ONBITOB MO BU3yaTU3ALH MOJIA
MTOCTOSIHHBIX MarH1TOB.

N3ydeHune aBaeHUs] HAMATHUYMBAHUS BEUIECTBA.
HccnenoBanne NercCTBUS NEKTPUUECKOTO TOKA
Ha MAarHUTHYIO CTPEJIKY.

IIpoBeneHue OnbITOB, AEMOHCTPUPYIOLIUX
3aBUCUMOCTbH CHJIBI B3aUMOJICUCTBUS KATYILIKA

C TOKOM U MarHuTa OT CUJIbl U HaIllpaBJIECHUS TOKA
B KaTyIIIKE.

AHaJIN3 CUTyalUil MPaKTUYECKOTO TPUMEHEHUS
AJIEKTPOMATHUTOB (B OBITOBBIX TEXHUYECKUX
YCTPOMCTBAX, MPOMBIIIIICHHOCTH, MEAUIIUHE).
N3ydenne nercTBUSI MArHUTHOTO TOJIS

Ha MPOBOJIHUK C TOKOM.

N3ydyeHne nelCTBUS SJIEKTPOABUTATENS.
N3mepenne KII/] anexTpoaBurarenbHON
YCTaHOBKH.

Pacrnio3znaBanue 1 ananu3 pa3jInyHbIX
MIPUMEHEHUM BJICKTPOIBUTATENIEN

(TpaHcmiopT, OBITOBBIE YCTPOMCTBA U AP.)

2.4

DJIEKTpOMAarHuTHas
WHITYKITUS

OmnebiTel @apanes. SABieHue
3JIEKTPOMArHUTHOM
uHaykuuu. [Ipasuio Jlenna.
DJIEKTPOreHepaTop.

OnBITH 11O HCCJICO0BAaHHNIO SIBJICHUA
BHGKTpOMaFHI/ITHOﬁ HHIAYKIOWHA: UCCIICIOBAHHC
W3MCHEHUH 3HAYCHMS U HaIrpaBJICHUA
HHAYKIIUOHHOI'O TOKaA
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CniocoObl oJTy4eHUs

BJICKTpI/I‘IGCKOI‘;I OHCPIUH.

DIIEKTPOCTaHIIUU
Ha BO300HOBJISIEMBIX
WCTOYHUKAX DHEPTUU
Hroro 1o pazaeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB IO ITPOI'PAMME
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9 KUIACC
No HanmenoBanue KomnuectBo | Ilporpammuoe comepxanue | OCHOBHBIC BHIIBI JEATEILHOCTH O0YUYAIOINXCS
/1 paszeinoB U TEM JacoB

y4eOHOT O IpeaMeTa

Pa3n

e 1. Mexannueckue siBJICHUS

1.1

MexaHn4eckoe
JIIBUOKEHHUE U CLIOCOOEI
ero OIUCaHus

10

MexaHn4ecKoe IBUKEHHUE.
MarepuranbHas TOUKa.
Cucrema otcuéra.
OTHOCHUTEIBHOCTh
MEXaHUYECKOTO IBH)KCHHUS.
PaBHOMEpHOE
IPSAMOJIMHEUHOE IBUKEHHUE.
HepaBHomepnoe
MPSMOJIMHEUHOE JIBUKEHHUE.
Cpennsis 1 MTHOBEHHAs
CKOpPOCTBb Te€Ja IpHU
HEPABHOMEPHOM JIBU>KEHUH.
Yckopenue.
PaBHOyCKOpEHHOE
MPSMOJIMHENHOE JIBUYKECHUE.
CBoOomHOE TIaICHHE.
Omnbite! I'anumes.
PaBHOMEpHOE 1BUKEHUE

10 OKPYKHOCTH.

ITepuon n yacrora
oOpainenus. Jlunerinas u
yIJIOBas CKOPOCTH.

AHanu3 ¥ 00Cy>KJIeHUE Pa3InYHbIX MPUMEPOB
MEXaHUICCKOTO JTBMKCHHUS.

OO6cyxaeHue rpaHul] MPUMEHUMOCTH MOJIETTU
«MaTepuagbHas TOUKay.

Onucanre MEXaHUIECKOTO TBHKCHUS
pa3IMYHBIMU crioco0amu (ypaBHEHUE, TaOIHIIa,
rpaduk).

AHanu3 )KU3HEHHBIX CUTYaIINH, B KOTOPBIX
MPOSIBJIIETCS OTHOCUTEIBHOCTh MEXAaHHYECKOTO
JIBUKCHUS.

HabnroneHne MexaHU4eCKOTO IBYKCHHS Tejla
OTHOCHUTEJILHO Pa3HBIX TEJ OTCUETA.
CpaBHeHue IMyTel U TPACKTOPUI IBUKEHUS
OJTHOTO M TOTO JK€ TeJIa OTHOCUTEIIBHO Pa3HBIX
TEJ OTCYETA.

AHanmu3 Texcra ['anmunes 00 OTHOCUTEIIBHOCTH
JBIDKEHUS, BBITTOJTHCHHE 3aJaHUH 110 TEKCTY
(CMBICJIOBOE UTEHUE).

Omnpenenenne cpeaHel CKOPOCTH CKOTBKEHUS
Opycka Wiu ABUKEHUS IIapuKa MO HAKIOHHOM
MIJIOCKOCTH.

AHanu3 1 00CyXIeHHE CI0CO00B
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[lenTpocTpeMUTENBHOE
YCKOpEHHE

npUOIMKEHHOTO OTIPEEICHHSI MTHOBEHHOM
CKOPOCTH.

Ornpenenenue CKOpOCTH PAaBHOMEPHOTO
JBIDKEHUA (IIapuKa B )KHIKOCTH, MOJCIIU
AIEKTPUYECKOTO aBTOMOOWIIS U T. 11.).
Omnpenenenue myTu, NPOMNACHHOTO 3a TaHHBIM
IIPOMEKYTOK BPEMEHU, U CKOPOCTH TeJla

1o rpaduKy 3aBUCUMOCTHU ITyTH PAaBHOMEPHOT'O
JIBIOKCHUSI OT BPEMEHH.

OO6cyxkaeHue BO3MOKHBIX MPUHIIUIIOB
JeUCTBUS NPUOOPOB, U3MEPSIOIIUX CKOPOCTh
(CIUIOMETPOB).

BrlunciieHne myTyu U CKOPOCTH HpPH
PaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JABUKEHUH
Tela.

Ornpenenenue NporuIEHHOrO IMyTH U YCKOPEHUS
JBIDKEHUS TeJia 1Mo TpaduKy 3aBUCUMOCTH
CKOpPOCTH PaBHOYCKOPEHHOTO IIPSMOJIMHENHOTO
JIBUKEHHUS TEJa OT BPEMEHHU.

IIposepra czunome3swi. ecu

npU PABHOYCKOPEHHOM OBUNCEHUU

0e3 HauaIbHOU CKOPOCIU NYMU OMHOCAMCS
KaK psi0 He4EMHbIX Yucel, mo
coomeemcmeyioujue npomMeHcymKu epemeHu
00UHAKOBHL.
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OrnpeneneHue yCKOpeHuUs Tela

IIPY PAaBHOYCKOPEHHOM JIBFKCHHUH

10 HAKJIOHHOM THIOCKOCTH.

N3mepenune neprojia 1 4acTOThI 00palleHus
TeJa 1Mo OKPYKHOCTH.

OrnpeeneHne CKOPOCTH pAaBHOMEPHOTO
JBIKEHUS TeJIa M0 OKPY>KHOCTH.

Pemenue 3ama4 Ha onpeneneHue
KHHEMAaTHYECKHUX XapaKTePUCTHK
MEXaHUYIECKOTO ABMKCHUS PA3TMIHBIX BHIOB.
PacnioznaBanue u npuOImkEHHOE ONTUCAHUE
Pa3TUYHBIX BUJOB MEXaHHYECKOTO JIBIKCHHUS
B MIPUPOJIC U TEXHUKE (HA TpUMEPax CBOOOTHO
MaJaronuX TeJ, IBWKCHUS )KUBOTHBIX,
HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEACTB U JIp.)

1.2

B3aumoneiicTBue Tei

20

[lepBsIii 3ak0H HproTOHA.
Bropoit 3akoH HproTona.
Tpernii 3akoH HproTOHA.
[IpyHIMD cyneprno3unuu
CUIL.

Cuna ynpyroctu. 3aKoH
['yka. Cuia TpeHus: cuna
TPEHUS CKOJIBXEHUS, CHIIa
TPEHUS OKOSI, APYTHE BUIbI
TPEHUSL.

Cuna TSKECTH U 3aKOH
BCEMHUPHOTO TATOTEHUS.

Habmronenue u 00CyXJICHHE OIBITOB

C IBMDKCHUEM TeJia P YMEHBIICHUH BIUSHUS
JIPYTUX TN, MPEMATCTBYIONINX TBIKCHHIO.
Amnanus texkcra ["anuies ¢ onrcanuem
MBICJICHHOT'O SKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIINH;
BBHITIOJTHEHUE 3aJJaHUH TI0 TEKCTY (CMBICIIOBOE
YTEHHE).

OO0cyXneHne BO3MOKHOCTH BBITTOTHCHUS
3aKOHA MHEPIIUH B PA3JIMUHBIX CHCTEMax
OTCUETA.

HaOmronenue u 006CyxJIeHHE MEXaHUYECKUX
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Yckopenue cBOOOTHOTO
najieHus. [[Br>keHue miaHneT
BoKpyr Connua. I[lepBas
KOCMHUYECKasi CKOPOCTb.
HeBecomocCTh 1 Eperpy3Ku.
PaBHOBECHE MaTepHaIbHON
TOYKHU. AOCOTIOTHO TBEPIOE
Teno. PaBHOBecHE TBEPAOTO
T€JIa C 3aKPEIJIEHHON OChIO
BpalleHusi. MOMEHT CHIIBL.
LlenTp TspKECTH

ABJICHUH, IPOUCXOJAIIUX B CHCTEME OTCUETA
«Tenexxka» npu €€ paBHOMEPHOM

Y YCKOPEHHOM JIBU’KEHUU OTHOCHUTEIIBHO
KabuHeTa QU3UKH.

JlericTBuUs C BEKTOPAaMU CUJI: BBIIIOJIHEHUE
3a1aHUH 110 CJIOKEHUIO U BBIYUTAHUIO
BEKTOPOB.

HabuntoieHue u/unm npoBeieHre OIbITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTb YCKOPEHUS
TeJa OT MPUIOKEHHON K HEMY CHJIBI M MAacChl
Tena.

AHanu3 1 o0bsICHEHUE SIBJICHUIN

C HCIOJIB30BAaHUEM BTOPOro 3aKkoHa HproToHa.
Pewenue 3a1a4 ¢ uCHoab30BaHUEM BTOPOIO
3aKoHa HproTOHA M ipaBUiIa CIOKEHUS CHUIL.
Onpenenenue )KECTKOCTH IPYKUHBI.

AHanu3 CUTyaluii, B KOTOPbIX HAOJIIOAA0TCS
yrnpyrue nedopmanuu, 1 uX oObICHEHHE

C MCIIOJIb30BaHKUEM 3aKkoHa ['yka.

Pemenue 3a1a4 ¢ UCIIOIB30BAHUEM 3aKOHA
I'yka.

HccnenoBanre 3aBUCUMOCTH CUIIBI TPEHUS

CKOJIBXKCHHS OT CHUJIBI HOPMAJIbBHOTO JaBJICHHA.

OO6cyxaeHue pe3yabTaTOB UCCIICTOBAHUS.
Onpenenenue ko3P puueHTa TpeHUs
CKOJIbKEHHUS.

W3mepenne cuibl TpEHUsI IOKOSI.

48



®denepanbHas padbovast nporpamma | @usuka. 7-9 kimaccel (0a30BbIi YPOBECHD)

Pemenue 3aaa4 ¢ ucnonb3oBaHueM GOpPMYJIbI
JUTSL CHITBI TPEHUS CKOJIbKEHUS.

AHanu3 IBUKEHHUS TEN TOJIBKO MO/ IEUCTBUEM
CWJIBI TSIKECTH — CBOOOJIHOTO TaJCHHUS.
OObsicCHEHHE HE3aBUCUMOCTH YCKOPEHUS
CBOOO/IHOTO MaJIcHUs1 OT MaccChl TeJa.

O1ieHKa BETUYUHBI CUJIBI TSTOTEHUS,
JEUCTBYIOIIEH MEXy IBYMsI TE€JIaMU

(m7st pa3HbIX Macc).

AHanu3 IBUKEHUSI HEOECHBIX TeT

MO/ ICUCTBUEM CUJIbI TSITOTCHUS

(C UCTIOJIB30BaHUEM JIOTIOTHUTEIBHBIX
HMCTOYHUKOB UH(POPMAIIHUH).

Pemienue 3aa4 ¢ UCMoIb30BaHUEM 3aKOHA
BCEMUPHOTO TATOTCHUS U (DOPMYJIbI

JUISL pacy€Ta CUJIbl TSHKECTH.

AHaJIN3 OPUTMHAIBHOTO TEKCTA,
OMHCHIBAIOIIETO MPOSIBJICHUS 3aKOHA
BCEMUPHOTO TATOTEHUS; BHIIOJIHEHUE 3a/IaHUI
10 TEKCTY (CMBICIIOBOE YTEHUE).

HaGmronenue u 006Cyk1IeHHE OTNBITOB

110 U3MEHEHUIO Beca TeJia MPU YCKOPEHHOM
JIBUYKCHUU.

AHan3 ycIoBU BOSHUKHOBEHUSI HEBECOMOCTH
U TIEPErPY3KH.

Peuienue 3a1a4 Ha onpeielICHUE Beca Tena

B PA3JIMYHBIX YCIIOBUSX.
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AHanm3 cui, 1eMCTBYIONIUX Ha TEJIO,
MTOKOSIIIEECs Ha Orope.
OrnpeneneHue HEHTpa TSIKECTU PA3IUYHBIX TEJ

1.3.

3aKOHBI COXpaHEHUS

10

Nmnynsc Tena. U3menenue
UMITyJbca. IMIynbc CHITBI.
3aKOH COXpaHEHUs
uMIyabsca. PeaktuBHOE
JIBHOKCHUE.

Mexanudeckast pabota u
MOIIHOCTE. Pabora cui
TSKECTH, YIIPYTOCTH,
TpeHust. CBsI3b SHEPTUU U
paboTsl. [loTeHnmanbHas
SHEPrus Teja, MOJHATOrO
HaJ| TOBEPXHOCTHIO 3€MJIU.
[loTeHUMaNbHAs SHEPTUS
CXKATOU MPYKUHBI.
Kunernueckas sHeprus.
TeopemMa 0 KUHETUYECKOU
DHEPIruM. 3aKOH COXPAHECHHUS
MEXaHUYECKON SHEPTUU

HaOmronenue u 00CyX/1I€HUE OIBITOB,
JEMOHCTPUPYIOIIMX NIEpeaady UMITYJIbCa

IIPU B3aUMOJICVCTBUH TEJI, 3aKOH COXPAaHECHHUSI
UMITYJIbCa MPU aOCOIIOTHO YIIPYTrOM U
HEyNpPyroM B3aUMOJICHCTBUH TEIL.

AHaIN3 CUTyalui B OKPYKAOIIEN KU3HU

C MCIIOJIb30BAaHUEM 3aKOHA COXPAHEHUS
VMITYJIbCA.

Pacrio3HaBaHue SIBJIE€HUS pEaKTUBHOTO
JIBUYKEHUS B IIPUPOJE U TEXHUKE.
[IpuMeHeHne 3aK0Ha COXPaHEHUs UMITYJIbCa
JUIsl pacyéTa pe3yJbTaTOB B3aUMOIEUCTBUS TeEll
(Ha mpuMepax HEeyIpyroro B3auMoJIeHCTBHUS,
YIPYIroro HEHTPAJIbHOTO B3aUMOJECICTBUS IBYX
OJIMHAKOBBIX TEJ, OJHO U3 KOTOPBIX
HETIOJIBUKHO).

Pewienue 3a1a4 ¢ UCMONIB30BaHUEM 3aKOHA
COXPaHEHUs UMITYJIbCA.

Omnpenenenue pabOTHI CHIIBI YIPYTOCTH

IIpY IOABEME TPy3a C UCIOJIB30BaHUEM
HEMOJIBUYKHOTO U MOJABUKHOTO OJIOKOB.
N3mepenune MOLIHOCTH.

N3mepenne noTeHINaIbHON Y HEPTUH YIIPYTO
1e(OpMUPOBAHHOM MTPYKUHBI.
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N3MepeHne KWNHETUYECKOM SHEPTUHU TeJla

10 JJIMHE TOPMO3HOTO MYTH.
DKCNEPUMEHTAILHOE CPABHCHUE U3MECHEHUS
MOTEHIUAJIBHON M KHHETUYECKOW YHEPIUi Tena
[IpY JIBUKEHUH 110 HAKJIOHHOM TIJIOCKOCTH.
DKcrneprMeHTaIbHas MPOBEPKa 3aKOHA
COXPaHECHUSI MEXaHUYECKON SHEPTUU

py cCBOOOAHOM IaJICHUU.

[IpuMeHeHne 3aKOHA COXPaHEHUS
MEXaHUYECKON SHEPTUM JJIS pacuéra

MOTEHIMAJIbHON ¥ KHHETUYECKOW SHEPT U TeIa.

Pemenue 3ada4 ¢ UCIIOJIb30BaHHCM 3aKOHa
COXpaHCHUA MEXaHNYECKOM OHCPIrun

Hroro no pazneny

40

Pasznena 2. Mexannueckue Ko

JIe0AHUA M BOJHBI

2.1

MexaHn4ueCcKue
KOJIcOaHus

7

KonebarenrHOE OBHKEHHE.
OCHOBHBIE XapaKTEPUCTUKU
KOJIeOaHU: epHO/I,
4acToTa, aMIUIUTY/a.
MaremaTu4ecKkuii u
MPY)KUHHBIN MasTHUKH.
IIpeBpamienue sHeprun
MpHU KoJjiebaTeIbHOM
JIBIKCHU.

3aryxatomue KojaeOaHus.
BreinyxieHHbIe KoJie0aHusl.
Pe3onanc

HaOmronenne xosebanuii moa IeCTBUEM CHII
TSDKECTH M YIIPYTOCTH M OOHApYKEHHUE
MOAOOHBIX KOJICOAHUI B OKPYKAIOIIIEM MUPE.
AHanm3 kojie0aHui rpy3a Ha HUTH H

Ha npyxkure. OnpeneneHne 4acToThl
KOJICOaHMI MaTeMaTUYECKOTO U TIPY>KUHHOTO
MasITHUKOB.

HaoOmronenne u o0bsICHEHUE SIBICHUS
pe30oHaHca.

HccnenoBanne 3aBUCUMOCTH IIEPUOA
KOJIeOaHUM MOABEIIEHHOTO K HUTHU Tpy3a
OT JJINHBI HUTHU.
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[TpoBepka HE3aBUCUMOCTH TIepHOAa KOJeOaHHit
rpy3a, MOABEIICHHOTO K JICHTE, OT MacChI Tpy3a.
Hab6nronenue u 00CyKaeHHE OIBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTD TIEPHUO/Ia
KoJIe0aHUH MPY>KUHHOTO MAasSTHUKA OT MacChI
rpy3a u )KECTKOCTH TPYKUHBI.

[IpumeHneHrne MaTeMaTHIECKOTO U TPYKUHHOTO
MasTHUKOB B Ka4€CTBE MOJIEJCH ISl OTIMCAHUS
KoJIe0aHU# B OKPY>KaIOIIEM MUPE.

Pemenue 3a1a4, CBA3aHHBIX C BHIYMCICHUEM
WJTU OIICHKOW YacTOTHI (Mepuojia) KojaeoaHuu
H3zmepenue yckopeHnus c60600H020 nadeHus

2.2

Mexannyeckue
BOJIHBI. 3BYK

MexaHn4ecKre BOJHBI.
CBoiicTBa MEXaHUYECKUX
BOJIH. [IpononbHbie 1
MOTIEPEYHbIC BOJIHBI. JjTHa
BOJIHBI U CKOPOCTb €€
pacnpoCTpaHeHus.
MexaHn4eCKre BOJIHBI

B TBEPAOM TeEIe,
CEMCMHUYECKHE BOJIHEI.
3ByK. ']pOMKOCTB 3ByKa U
BbICOTa TOHA. OTpakeHue
3Byka. Un(ppasByk u
YIBTPa3BYK

OOHapyXeHHUE U aHATN3 BOJTHOBBIX SBJICHUI
B OKPY>KaIOIIIEM MHPE.

HabGnronenue pacnpocTpaHeHus POJ0JIbHBIX
Y TIONIEPEYHBIX BOJIH (HA MOJICNIN) U
oOHapy’>KeHHE aHAJIOTUYHBIX BHJIOB BOJIH

B IIpHUpo/ie (3BYK, BOJIHBI Ha BOJIE).
Brruucnenvie JMHBI BOJHBI K CKOPOCTH
pacnpocTpaHEHUs 3BYKOBBIX BOJIH.
DKCIepUMEHTAIEHOE ONIPEICIICHUE TPAHUI]
JaCTOTHI CIBIIIMMBIX 3BYKOBBIX KOJICOAHUH.
Habmtoienue 3aBUCHMOCTH BBICOTHI 3ByKa

OT YaCTOTHI (B TOM YHUCJIE, C UCTIOJIb30BAaHUEM
MY3bIKaJIbHBIX HHCTPYMEHTOB).
HaGmronenue u 00bsACHEHUE SIBICHUS
aKyCTHUUYECKOTO PE30HAHCA.
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AHaM3 OpUTHHAIBHOTO TEKCTA, MTOCBSIMIEHHOTO
MCIIOJB30BaHUIO 3BYKa (WJIH YIbTPa3ByKa)

B TEXHUKE (XOJIOKAIMS, YIBTPa3BYK

B MEJMIIMHE U JIp.); BHIMOJHEHUE 3aaHUI

10 TEKCTY (CMBICIIOBOE YTCHUE)

Hroro no pazneny

15

Pa3znen 3. BHCKTPOMaFHI/ITHOQ moJI€ U 3JICKTPOMArHMTHbLIC BOJIHbI

3.1 | DneKTpoMarHuTHOE 6 DNeKTpOMarHuTHOE TOJIE. [Toctpoenue paccyxieHnit, 000CHOBBIBAIOIINX
noJie u DJIEKTPOMAarHUTHBIC BOJHBL. | B3aMMOCBS3b 3JIEKTPUYECKOIO U MarHUTHOTO
AIEKTPOMATHUTHBIE CaolicTBa TIOJIEH.

BOJIHBI AJIIEKTPOMATrHUTHBIX BOJIH. DOKcnepruMEHTAIBHOE H3yYEHHE CBOMCTB
[IIkaja 3JIEKTPOMAarHUTHBIX | 3JICKTPOMArHUTHBIX BOJIH (B TOM YHCJIC
BOJIH. Mcnionb30oBaHue C MIOMOIIbI0 MOOMJIBHOTO TeJIepOoHA).
AIIEKTPOMArHUTHBIX BOJH AHanu3 peHTTeHOBCKUX CHUMKOB
JUISl COTOBOM CBSI3H. YeJIOBEYECKOI0 OpraHu3Ma.
ODJEKTPOMAarHUTHas IPUPOJA | AHAIHM3 TEKCTOB, OMIMCHIBAIOIIHUX MTPOSBICHHUSI
cBera. CKOpOCTh CBETa. AIIEKTPOMATrHUTHOTO U3JyYEHHUS B PUPOJIE:
BonHOBEIE CBOMCTBA CBETA | KUBBIE OPraHU3MBbI, U3JIyYE€HUS HEOECHBIX TEJ
(cMBICTIOBOE YTEHUE).
Pacno3naBanue u aHaM3 pa3IMIHbIX
PUMEHEHUH AIEKTPOMAarHUTHBIX BOJTH
B TEXHUKE.
N3ydeHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3amau ¢ ucnoab3oBaHueM Hopmy
JUTSI CKOPOCTH DJIEKTPOMATrHUTHBIX BOJIH, JJTUHBI
BOJTHBI M 9YaCTOTHI CBETA
Hroro 1o pazaeny 6
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Pa3znea 4. CBeToBbBIC IBJICHUA

4.1

3aKOHEBI
pacrpocTpaHeHus
CBETa

JlyudeBast MozieIIb CBETA.
Hctounuku cgera.
[TpssmonHeHOE
pacrpocTpaHEeHUE  CBETa.
3atmenusa Connua u JIyHsI.
Otpaxenue ceera. [Imockoe
3€pKajo. 3aKOH OTPaKEHUs
CBETA.

[Ipenomiienue cBeta. 3aKOH
npenomiieHus ceera. [lomHoe
BHYTPEHHEE OTPaKCHHE
ceeta. Mcnonb3oBaHue
MOJIHOTO BHYTPEHHETO
OTPaKEHUS B ONTHYECKUX
CBETOBOJIaX

HabGnronenue onbITOB, 1€MOHCTPUPYIOLIUX
SBJICHUE PSIMOJIMHEHHOTO paclpOCTPaHEHUS
cBeTa (BOZHMKHOBEHUE TEHU U MOJIYTEHH),

Y UX UHTEPIIPETAIMsl C UCTIONIb30BaHUEM
MOHSTUSL CBETOBOTO JIyya.

OOBbsCHEHUE U MOJEIUPOBAHUE COTHEYHOTO U
JIYHHOTO 3aTMEHHUM.

HccnenoBanue 3aBUCUMOCTH yTJ1a OTPaKEHUS
CBETOBOI'O Jy4a OT yIJia NaJeHHUs.

N3yuyenue cBOMCTB N300pakeHUs B IIJIOCKOM
3epKaiie.

Habmtoienue u 0o0bsICHEHHE OTIBITOB

0 MOJIYYEHHUIO N300paKeHU B BOTHYTOM U
BBINTYKJIOM 3epkanax. Habmogenue u
OOBSICHEHHE ONBITOB 110 MPETOMIICHUIO CBETA
Ha TPaHULIE Pa3IUYHbIX CPEJl, B TOM YHUCJIE
OTIBITOB C MOJIHBIM BHYTPEHHUM OTPA’KEHUEM.
HccnenoBanue 3aBUCHMOCTH yTia
MPEJIOMJIEHUS OT YIJia aJeHUsl CBETOBOTO JIyya
Ha TPAHUILIEC «BO3IYX—CTEKIIO».
Pacrnio3zHaBaHue IBJIEHUN OTPAKEHUS U
IIPEJIOMJIEHUS CBETA B IIOBCEITHEBHOM KU3HH.
AHanu3 1 00bACHEHUE SBJICHUS ONTUHYECKOTO
MUpaXxa.

Pemenue 3a1a4 ¢ UCIOJIB30BAHUEM 3aKOHOB
OTpa)KEHHUs U MPETOMIIEHHSI CBETA
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4.2 | JIUH3BI U ONITHYECKUE 6 JIunza. Xox nyueit B tuH3e. | [lomydeHne n300pakeHH ¢ TOMOIIIHIO
npuodopsI OnTuyeckas cucreMa coOuparolle u paccenBaroniei JuH3.
(doroanmapara, Mukpockona | Ompenenenue GOKyCHOTO PaCCTOSHUS U
u Teneckomna. a3 kak ONTUYECKOU CHJIbI COOMparoIIen JTUH3BI.
ONTUYECKAasl CUCTEMA. AHanu3 yCTpoHCTBA U MPUHIIUIIA IEUCTBUS
bimsopykocTs 1 HEKOTOPBIX ONTUYECKUX MPUOOPOB:
JATbHO30PKOCTh doToamnmapara, MUKPOCKOTIA, TEIECKOIIA.
N3yuenue Moienu riia3a Kak ONTHYECKON
CUCTEMBI. AHAIN3 SIBJICHUH OJIM30pYKOCTU
U TaJIbHO30PKOCTH, IPUHIIMIIA ACHCTBUSA
OYKOB
4.3 | Pasznoxxenue 6emoro 3 Paznoxenue 0enoro cBera Hab6mronenue paznosxkenus 6e10ro cBera
CBETA B CIIEKTP B ciekTp. OnbiTel HEIOTOHA. | B CTIEKTD.
CloxeHue CreKTpaIbHBIX HaOmronenne n 00bACHEHHE ONBITOB
1BeTOB. Jucnepcust cBera IO MOJYYEHUIO OEJI0T0 CBETAa MPU CIOKEHUN
CBETAa Pa3HBIX I[BETOB.
[IpoBenenue u 00BICHEHUE OTBITOB
10 BOCIIPHUSITUIO I[BETA MIPEIMETOB TIPH UX
HaOJII0JICHUH Yepe3 IIBETOBbIC (PUIIBTPHI
(LIBETHBIE OUKH)
Hroro o pazaeny 15
Paznen 5. KBaHTOBBIC AIBJICHUS
5.1 | Ucnyckanue u 4 OmneiTel Pezepdopaa u OO6cyxnenue 1ienu onbIToB Pesepdopna

IIOI'JIOIICHHUE CBCTA
aTOMOM

I1aHeTapHas MOJCJIb aTOMaA.

Monaens atoma bopa.
HcenyckaHnue u noriomeHue

I10 UCCIICAOBAHUIO aTOMOB, BBIIBH)KCHHUC
T'HIIOTC3 O BO3MOJKHBIX PC3YJIbTAaTaX OIIBITOB
B 3aBUCUMOCTH OT IIPCAIOJIaracMoro CTpoCHus
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cBeTra aToMOM. KBaHTBL.
JInHenyaTeIe CIIEKTPHI

aTOMOB, (POPMYJIMPOBAHKE BBIBOJOB

U3 PE3YNBTATOB OIBITOB.

OO6cy:x1eHne TPOTUBOPEUMH IIJIaHETAPHOU
MOJEIN aTOMa U OCHOBAHUU ISl TUTIOTE3bI
bopa o crannoHapHbIX OpOUTaX FNEKTPOHOB.
HaGnrogenue CruiomHbIX U JUHERYaThIX
CIIEKTPOB U3JIy4YE€HUS Pa3JIUYHBIX BEIICCTB.
OObsiCHEHUE TUHENYATBIX CIIEKTPOB U3TyYEHUS

5.2

CrpoeHne aTOMHOTO
sqpa

PannoaktuBHOCTH. Alb(da-,
0eTa- ¥ raMMa-u3IIy4deHUsI.
Ctpoenue aToMHOrO siIpa.
Hyknonunas mojaenb
aTOMHOTO siipa. M30TOmEI.
PagnoakTtusHbIE
npespauieHus. llepuon
MoJypacrajia aTOMHBIX SiJIep

OO0cy:x/1eHrnEe BO3MOYKHBIX TUIIOTE3 O MOJIEISIX
CTPOCHHUSA A1pa.

Onpenenenue coctasa sAep M0 3aJaHHBIM
MACCOBBIM M 3apsI0BbIM YUCIIAM U

110 ITOJIO’KEHUIO B IIEPUOANYECKON CUCTEME
DJIIEMEHTOB.

AHanu3 U3MEHEHUS COCTaBA SApA U €ro
ITOJIOKEHHS B IEPUOTMYECKON CHUCTEME

IIPU O-PATUOAKTUBHOCTH.

HccenenoBanne TpEKOB 0-YaCTHUIL 110 TOTOBBIM
doTorpadusim.

OO6HapyxeHue 1 U3MepeHue pagualioHHOrO
¢doHa ¢ MOMONIBIO T03UMETPA, OIICHKA €T
MHTEHCUBHOCTH.

AHanu3 OMOJOTUYECKUX U3MEHEHUH,
MPOUCXOIAIINX MO IEVCTBUEM
PaIUOAKTUBHBIX U3JIyYECHHM.
Hcnonp30BaHne paluOaKTUBHBIX U3TyYEHHM
B MEJIMIIMHE
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5.3 | Snepubie peakuuu 7 AnepHble peakuuu. 3akoHbl | Pemenue 3a7a4 ¢ HCHOJIb30BAHUEM 3aKOHOB
COXpaHEHMs 3apsAI0BOIO U COXPAaHEHMSI MACCOBBIX U 3apsAIOBBIX YHCEI
MacCOBOI'O YHCEJ. DHEPTUS | Ha ONpe/ieNieHUE Pe3yIbTaToOB SACPHBIX
CBSI3M aTOMHBIX szep. CBs3b | peakiuii; aHaaIu3 BO3MOXHOCTH WU
MAacChl M SJHEPIHH. Peakliuu | HEBO3MOXKHOCTH SIIEPHON PEAKITHH.
CUHTE3a U JICJICHUS SAED. OneHka PHEPrUu CBA3M sJIE€p C UCIIOJIBb30BaHUEM
Hcrounuku sneprun ConHna | popmyssl DWHINTECHHA.
U 3BE31. SnepHas OO0cy:x/1eHnE NEPCIEKTUB UCII0JIb30BAHNUS
sHepreTuka. /lericreus YIIPABJISIEMOI0 TEPMOAIEPHOIO CUHTE3A.
PaguOaKTUBHBIX U3IYYeHHH | OOCYXKIEHUE PEUMYIIECTB U SKOJTOTHYESCKIX
Ha )KUBBIC OPraHU3MBI po0JieM, CBSI3aHHBIX C AJIEPHON SHEPTETUKOMN
Hroro no pazneny 17

IHoBTOpHUTEIBLHO-00001AO NI MOAYJIb

[loBTOpEHUE N
00o01IeH e
COJIepIKaHUS Kypca
busuku 3a 7-9 Kiacchel

9

Cucremarunzanus u
0000111eHrE TPEAMETHOTO
COJICp>KaHMS U OTbITA
JEATEIIbHOCTH,
PUOOPETEHHOTO

MpU U3YYEHUHU BCETO Kypca
(hU3UKK OCHOBHOTO 00IIIETO
oOpa3oBaHUsl.

IToaroroBka K OCHOBHOMY
roCyAapCTBEHHOMY
AK3aMEHY MO (PUBUKE

J1s1 00OyYarommxcs,
BBIOPABIIINX 3TOT YUEOHBIN
peaAMET

Brimonnenne yaeOHbIX 3aaHUN, TPEOYIOMHIX
JEMOHCTPALIMA KOMIIETEHTHOCTEH,
XapaKTEPU3YIOIIMX €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

— MPUMEHEHHUS MOTYYEHHBIX 3HAHUM

JUTSl HAYYHOTO OOBACHEHUS (PU3NYECKUX
SIBJICHUM B OKPY KAIOLIEH IPUPOLE,

B [TOBCETHEBHOM KM3HU U BBISBJICHUS
(buU3MYECKUX OCHOB psifia COBPEMEHHBIX
TEXHOJIOTUH;

— MIPUMEHEHUS OCBOEHHBIX
HKCIIEPUMEHTAIbHBIX YMEHUN

JUISL UCCIIeIOBaHMsI (PU3HUECKUX SBIICHUM,
B TOM YHMCJI€ JIJIsl IPOBEPKU TUIIOTE3
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Y BBIBJICHUS 3aKOHOMEPHOCTEM.

Pemenne pacuéTHpIX 3a7a4, B TOM YHCIIE
IPEANOJIaraoX UCI0Ib30BaHUE (PU3NUECKUX
MOJIETIEN U OCHOBAHHBIX HA COAEPKaHUU
pa3IMYHBIX pa3/iesoB Kypca (QU3HUKY.
BelionHeHNe ¥ 3a1uTa rPyNIOBbIX WA
MHAVBUIYAIbHBIX IPOEKTOB, CBSI3aHHBIX

C COJepKaHHeM Kypca (pU3uKu

Hroro mo pazaemy 9
OBIIEE KOJIMYECTBO 102
YACOB IO ITPOI'PAMME
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