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PabGouass mporpamma mno yudeOHoMy mnpenmetry «®Duszukay (06a30BbIA YPOBEHbD)
(mpeameTtHas obmacth «ECTeCTBEHHO-HAYYHBIC TPEIMETH») (l1ajee COOTBETCTBEHHO —
nporpamma 1o Qusuke, (pu3uka) BKIIOYAET TMOSICHUTEIBHYIO 3alHCKy, COACpPKAHUE
00y4eHMS, TUTAHUPYEMBIC PE3YJIbTAaThl OCBOCHHUS MPOTPAMMBI 110 (PU3UKE, TEMATHIECKOE
TUTAaHUPOBAHME.

INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uKe Ha ypOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUsI COCTaBICHA
HA OCHOBE TOJIOKCHHWH W TpeOOBaHUUN K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE
OCHOBHOM oOpazoBaTebHOM mporpaMmbl, npenactaBieHHbIX B GI'OC 00O, a Takxke
¢ yu€toM deaepanpHoi paboueli mporpaMMbl BocuTaHus 1 KoHIenmum npemnotapanus
yueOHoro npenmera « Dusukay.

CopepxaHue mporpaMMmbl MO  (U3MKE HaMpaBieHO Ha  (QopMUpOBaHUE
€CTECTBEHHO-HAYYHOW IPAMOTHOCTH OOYYAIOIIMXCS W OPTaHU3AIMIO U3YYCHUS (PU3UKU
Ha JIeATEeNIbHOCTHOM ocHOBe. B mporpamme mo ¢u3uKe y4YWUTHIBAIOTCS BO3MOKHOCTH
yueOHOoro mpenmera B peanusanuu TpedoBanuii PI'OC OOO k mnIaHUPYEMbIM
JUYHOCTHBIM M METaNpeIMETHBIM pe3yJibTaTaM OOYUYEHHUS, a TaKKE MEKIIPEIMETHBIC
CBSI3U E€CTECTBEHHO-HAYUYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE OCHOBHOI'O OOIIETO
00pa3zoBaHUs.

[Iporpamma 1o ¢u3uke ycTaHaBIMBAET paclpeseieHue yuyeOHOro marepuana
no rogam oOydeHus (Mo Kiaccam), MpejiaraeT MPUMEPHYIO MOCIEI0BATEIHLHOCTD
U3YUYCHUS] T€M, OCHOBAHHYIO HA JIOTUKE Pa3BUTHS MPEIMETHOTO COJCPKAHUA U YUETe
BO3PACTHBIX 0COOCHHOCTEN 00yJaroIInXcs.

[Iporpamma no ¢uszuke paspaboTaHa ¢ 1ETbI0 OKA3aHHUS METOJAMYECKON MOMOIIU
YUHUTEIIO B CO3/IaHUU paboyelt mporpaMmbl 10 y4eOHOMY IIPEIMETY .

duzrka ABISETCS CHUCTEMOOOPA3YIOIIUM JJII E€CTECTBEHHO-HAYUYHBIX Y4eOHBIX
MPEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOIIECCOB U SIBIICHUI,
U3y4aeMbIX XMMHEH, Ouosiorueil, actpoHoMuen u (usnueckoil reorpadueil, BHOCUT
BKJIaJl B €CTECTBEHHO-HAy4YHYIO KapTUHY MHpa, MPEAOCTaBlIsAeT HauOoyiee SICHbIC
oOpasmpl MPUMEHEHUS HAYYHOTO METOJa TO3HAHUS, TO €CTh Crmoco0a MOTydeHUs
JIOCTOBEPHBIX 3HAHUI O MUPE.

Onmna w3 TIaBHBIX 3aj1ad  (U3UYECKOro 0O0pa30oBaHUS B CTPYKType OOIIero
0o0pa3zoBaHusi COCTOUT B (POPMHUPOBAHUH €CTECTBEHHO-HAYUYHON T'PaMOTHOCTH U UHTEpeca
K HayKe y oOy4aroninxcs.

N3yuenne ¢usmku Ha 0a30BOM YPOBHE MPEIOJIATAET OBJIAJICHUE CICAYIOIIUMHU
KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:

HAYYHO OOBSICHSTH SBJICHUSA,

OLICHUBATh u MOHUMAaTh O0COOEHHOCTH HAy4HOT'O UCCJIeI0BAaHMUS;

UHTEPIPETUPOBATh JaHHBIE U HUCIIOJIL30BaTh HAy4dHbIC JOKa3aTEIbCTBA
JUISl TIOJTYYEHU S BBIBOJIOBY.



enu nzyyenus (GU3MKU Ha YPOBHE OCHOBHOI'O 00IIETO 00pa30BaHUs ONpPE/IEICHBI
B Konnenmuu mnpenonaBanus ydeOHoro mnpeamera «Dduszmka» B o00pa3oBaTeIbHBIX
OpraHM3anusIX Pocculickon Denepanuu, pean3yIoImx OCHOBHBIE
oOmeoOpa3oBareibHble  TPOrpaMMbl,  yTBepKAEHHON  pemenueMm  Komeruun
MunuctepcTBa npocsenienust Poccutickoit denepanuu (mpotokon ot 3 pexadps 2019 r.
No TTK-4BH).

Henu uzyuyenust pu3uku:

MpUOOpEeTeHNE MHTEpeca M CTPEMJICHUS OOydYaroIIMXCAd K HAyYHOMY H3YyYCHHIO
MPUPOIBI, PA3BUTHE WX HHTEIICKTYAThHBIX M TBOPYECKHUX CIIOCOOHOCTEHH;

pa3BUTHE TMPEJCTABICHUNM O HAaydYHOM METOJe MO3HaHusi U (GOpMHpPOBAHUE
UCCJIeI0BATEIHCKOTO OTHOIIEHUS K OKPY KAIOIIUM SIBIICHUSM;

dbopMUpOBaHUE HAYYHOTO MHUPOBO33PEHHUSI KakK pe3yJibTaTa H3YyUYECHHUS OCHOB
CTpPOCHHUS MaTepuu U (yHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopmupoBaHue TpEeACTaBICHUM O poad GUBUKH JUIST  Pa3BUTUA  APYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTUK;

pa3BUTHE TMPEJCTABICHUNH O BO3MOXHBIX cepax Oymyimiei mpodecCHoOHATBHON
JeSITETbHOCTH, CBSI3aHHOM C (PU3UKOM, MOATOTOBKA K JalbHEHIIEMy OOYUYEHUIO B 3TOM
HaIpaBJICHUHU.

JlocTikeHre 3TUX 1iefied MporpaMMbl 10 (PU3MKe HA YPOBHE OCHOBHOT'O OOIIEro
o0pa3zoBaHMs 0OECTICYNBAETCS PEIICHUEM CIICTYIOIINX 3a/1a4:

MpUOOpETeHNE 3HAHUI O JUCKPETHOM CTPOEHUU BEIIECTBA, O MEXaHMUYECKUX,
TETJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBJIICHUSIX;

MPpUOOpETEeHUE YMEHHUM ONHUChIBAaTh U  OOBACHATH (U3NUECKUEe SBJICHUS
C MCTOJIb30BaHUEM TIOJyYEHHbBIX 3HAHUM;

OCBOEHUE METOJIOB PEIICHUS MPOCTEUIINUX PAcUYETHBIX 3a7ad C HCIOJIb30BAaHHEM
bu3znUecKux Mojielield, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1ay;

pa3BUTHE YMEHHMA HAOMIONATh TPUPOJHBIC SIBICHUS M BBHITOJHSATH OIBITHI,
nabopaTopHble pabOThl U JKCIEPUMEHTAIbHBIE HCCIEIOBAaHUS C HCIOJIb30BaHUEM
U3MEPUTETHHBIX TPUOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ HHPOpMaIen GU3HIECKOT0 COACpIKaHUs, BKIIIOYAs
UHQOpPMAIIMI0O O COBPEMEHHBIX JIOCTIKCHUSX (PU3UKU, aHalu3 M KPUTUYECKOE
OIICHMBaHUE WH(HOPMAIIHH;

3HAKOMCTBO cO cdepamu mpodecCHOHANBHON  JEATCIbHOCTH, CBSI3aHHBIMH
¢ (u3uKOH, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha JOCTIKCHHSIX
bu3rUecKoil HayKH.

Ha wusydenume ¢usuku (0a30BbIi ypoOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHusi oTBoauTcs 238 wyacoB: B 7 kjacce — 68 udacoB (2 ywaca B HEJENIO),
B 8 Kitacce — 68 gacoB (2 Jaca B Hezeno), B 9 kiacce — 102 yaca (3 gaca B HeJIeIiO).

[Ipennaraemsiii B mporpamme 1o Gu3nKe nepeyeHb J1adopaTopHbIX padOT U OIBITOB
HOCUT PEKOMEHJIaTEeNIbHBIA  XapakTep, YuYuTelb JelaeT BBIOOp MPOBEACHUS
7a00paTOpHbIX pabOT H ONBITOB C YYETOM HMHAMBUAYAJbHBIX OCOOCHHOCTEH
0o0yyaromuxcsi, CHUCKA HSKCIEPUMEHTAIbHBIX 3aJaHuid, MpejJaracéMblXx B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMEHa M0 (PU3HKE.



COJEP KXAHUE OBYYEHUA

7 KIIACC
Pasznes 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAKOLIEro MUPa
®uszuka — Hayka o0 mnpupoxae. SBneHns npupoxasl. DuznuecKue SABICHHUS:

MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®dusnueckue BennunHbl. 3Mepenue puznueckux BeauunH. Puznyeckue npudoopsl.
[TorpemHocTs n3MepeHnii Mexx1yHapoaHas CUCTEMA €IMHHLI.

Kak ¢u3uka u  Jpyrue eCTECTBEHHbIE HAayKd  HU3Y4yalOT  IPUPOAY.
EcTecTBeHHO-HAYUYHBIN METOJ] TO3HAHUS: HaOII0JeHUE, MOCTAaHOBKA HAYYHOT'0 BOIpPOCa,
BBIJIBUKEHHUE TUIIOTE3, IKCIIEPUMEHT 110 IPOBEPKE TUIOTE3, O0BICHEHNE HAOII01aeMOT0
apieHus. Onucanue GU3NYECKUX SIBJICHUN € TTOMOIIBIO MOJIETIEH.

Jlemoncmpayuu
Mexanuyeckue, TeIIOBbIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBIICHUS.
duznueckue npuoopsl U MpolieIypa NPSMbIX U3MEPEHHUN aHaIOTOBBIM U LIU(PPOBBIM
npuOOpPOM.

Jlabopamophwvie pabomul u onvimol

Omnpenenenre EHbI JeICHUS KAl K3MEPUTEIBHOTO Mproopa.

N3mepenne paccTosHUMN.

N3mepenue 00bEMa )XUAKOCTH U TBEPAOTO TEIA.

Ornpenenenue pa3MepoB MaJIbIX TEI.

N3mepenue temrieparypsl pyU MOMOILLIHN KUAKOCTHOTO TEPMOMETPA U JAaTUMKA
TEMIIEPaTypHl.

[IpoBeneHue ucciienoBaHus MO NPOBEPKE TMIIOTE3bI: JAIBHOCTH IMOJIETA IIApUKA,
MYIIEHHOT'0 TOPU30HTAIBHO, TeM 00JIblle, YeM 0OJIbIle BBICOTA MTyCKa.

Paznen 2. IlepBoHayasibHble CBeJleHHsI 0 CTPOEHUM BellecTBA

CrpoeHne BeniecTBa: aTOMbl U MOJIEKYJIBL, UX pa3Mepbl. ONbITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEIIECTBA.

JIBrm>xkeHue yactull BeniectBa. CBA3b CKOPOCTH JBUKEHHS YACTHUIL] C TEMIIEPATYPOM.
BbpoyHnoBckoe nBukenue, nuddysus. BzaumonericTBre 4acTHI] BEIIECTBA: MPUTIKEHUE
Y OTTAJIKUBAHUE.

ArperaTHbple COCTOSIHMS BELIECTBA: CTPOCHHUE TIa30B, JKUAKOCTEH M TBEPABIX
(KpUCTAIIMYECKUX) Tel. B3auMocBsi3b MEXAYy CBOMCTBAMU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUAX W HX aTOMHO-MOJIEKYJIIPHBIM CcTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Jlemoncmpayuu

Habntonenue OpoyHOBCKOTO JBUKECHUSI.

Ha6nronenue nuddysun.

HaOnronenue sBieHui, OOBACHSIOMUXCA NPUTSKEHUEM WA OTTaJIKUBAaHUEM
YaCTHI] BEIIECTBA.



Jlabopamophvie pabomul u onvimol
Ornenka quaMeTpa aroma METOJIOM PSIOB (C UCToNIb30BaHUEM GoTorpaduii).
OnbITH IO HAOIOJEHUIO TEIJIOBOTO PACHIMPEHHUSI Ta30B.
OnbITh IO OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUSI.

Pa3nen 3. /IBukeHuMe u B3aMMOI€MCTBHUE TeJl

Mexannueckoe ABuxkeHue. PaBHOMepHOE U HEpaBHOMEPHOE JIBHKeHUE. CKOPOCTb.
CpenHsisi CKOpOCTb TP HEPABHOMEPHOM JIBUKEHHUU. PacyéT myTh U BpeMEHU JBUKEHUSL.

SIBneHue uHepuuu. 3aKOH UHEpUMU. B3auMoaencTBue Tell Kak Ipu4YrHa U3MEHEHUS
CKOpPOCTH [IBM)KEHHMS Tell. Macca Kak Mepa MHEPTHOCTH Tena. IImoTHOCTH BemecTsa.
CBs13b IIJIOTHOCTHU € KOJTMYECTBOM MOJIEKYJI B MHUIIE 00bEMa BEIECTBA.

Cuiia kak XapakTepucTuka B3aumozeicTBus Ten. Cuna ynpyroctu u 3akoH ['yka.
M3mepeHue cuitbl ¢ TOMOIIBIO TMHAMOMETpA. SIBIeHne TATOTeHU U cuiia TsokecT. Cuita
TSYKECTH Ha Apyrux maHerax. Bec tena. HeecomocTs. CrioxkeHne cuil, HAPaBIEHHBIX
no ogHoM mpsimMou. PaBHogmenctByromas cui. Cuna TpeHus. TpeHHE CKONbXEHUA U
TpeHUe MoKos. TpeHne B IpUpOJE U TEXHUKE.

Jlemoncmpayuu
HaGnronenne MexaHn4ecKoro ABMKCHHS Tela.
N3Mmepenne ckopocTy IPSIMOIMHENHOTO JBUKECHHUS.
HaOnronenue siBneHust THEPIUU.
Ha6nronenue usmeHeHus CKOPOCTH TP B3aUMOICUCTBUU TETI.
CpaBHeHUE Macc 10 B3aUMOJICHCTBUIO TEI.
CiioxeHune cui, HanpaBJIEHHBIX 110 OJTHOW MPSAMOM.

Jlabopamophwvie pabomul u onvimol

Omnpenenenne CKOPOCTH PaBHOMEPHOTO JIBIKEHHUS (IIapuKa B AKUAKOCTH, MOJACIIN
3JIEKTPUUYECKOTO aBTOMOOMJIS U TaK J1aJiee).

OmnpeneneHue cpeiHe CKOPOCTH CKOJIbKEHHUSI OpyCKa MM HIapHKa 110 HAKIOHHON
IJIOCKOCTH.

Ornpenenenne IOTHOCTH TBEPIOIO TENA.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTshkeHus (nedopmaiin) npyKUHbI
OT MPHJIOKEHHOMN CHJIBI.

OnebITHI, AEMOHCTPUPYIOIINE 3aBUCHUMOCTD CUJIBI TPEHUS CKOJIBKEHMSI OT Beca Teja
U XapakTepa COMPUKACAIOLIUXCS TTIOBEPXHOCTEM.

Pa3znen 4. /laBiieHue TBEPABIX TeJI, 5KUAKOCTEH U ra30B

Hanenue. CriocoObl yMEHBIIEHUS] W YyBEJIMYEHHs JaBiieHUs. [laBieHue rasa.
3aBUCUMOCTH JIaBJICHHS Ta3a OT 00bEMa, TeMneparypsl. [lepenadya naBieHus: TBEPABIMU
TeJaMHM, KHMIKOCTIMM U ra3zamu. 3akoH Ilackamsa. IIHeBMaTmueckue MaIIMHBI.
3aBUCUMOCTh JaBJEHUS JKUJIKOCTH OT TriayOouHsl. [mapocratnueckuil mapajiokc.
Coobmraromuecs cocybl. [ 'uapaBinueckue MeXaHUu3MBbl.

AtMmochepa 3emnu u armochepHoe mAaBieHue. IIpuuuHBI CymIECTBOBaHUS
BO3ayHON o0osouku 3emau. Onwit Toppuuermm. M3mepenne atMocdepHOro



JaBJieHHs. 3aBUCUMOCTh aTMOC(EPHOT0 JAaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 1t U3MepeHus: aTMOC(HEPHOTO J1aBJICHHUS.

JleficTBUE KMIKOCTH M ra3a Ha MOrpyKEHHOE B HUX TeJO. BeiTankuBaronias
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoruiaBanue.

Jlemoncmpayuu

3aBHUCUMOCTb JIABJICHHS I'a3a OT TEMIIEPATYPHI.

[Iepenaua naBneHUs KUJIKOCTHIO U Ta30M.

CooOmaromuecs CoCcy/bl.

I'mppaBnmyecknii mpecc.

[IposiBnenue nericTBUst aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTD BBITAJKUBAKOUIEH CUJIBI OT 00BbEMA MOrPYKEHHOM YacTH Tena U
IJIOTHOCTH >KUIKOCTH.

PaBeHCTBO BBITAJIKMBAIONIEH CHJIBI BECY BBITECHEHHOM )KUIKOCTH.

VYcioBue IUIaBaHWS TeN: IUIABAHWE WA IIOIPYKEHUE TEJI B 3aBUCHUMOCTH
OT COOTHONIEHHUS TIJIOTHOCTEN TeNa U KUJKOCTH.

Jlabopamophwvie pabomul u onvimol

HccnenoBanne 3aBUCHMOCTM Beca Tela B BOJAE OT O0BbEMa MOTrpPYyKEHHOM
B )KUJKOCTb YaCTH TeJIA.

Ornpenenenue BBITAJKUBAIOMIEH CHIbL, JEWCTBYIOLIEH HA TEJIO0, IMOTPYKEHHOE
B KUJKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIECH CHWIIBI, JCUCTBYIOLIEH Ha TEJO
B KUJKOCTH, OT MaccChl TeJa.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOIIEH CUJIbI, JEHCTBYOLIEN
Ha TEJIO B )KUJKOCTH, OT 00bEMA MOTrpyKEHHOM B )KUJKOCTbh YACTH TeJIA U OT IJIOTHOCTU
KUJKOCTH.

KoHcTpynpoBaHue apeomeTpa WIM KOHCTPYHUPOBAHME JIOAKUA M OIpPEACIICHHE €€
IrPy30I0AbEMHOCTH.

Pa3zpnes S. PaGora 1 MOIIHOCTB. JHEPrus

Mexanudeckasi pabota. MOIIHOCTb.

[IpocThie MEXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAS TUIOCKOCTh. [IpaBmiio paBHOBecHs
peiuara. IlpuMeHeHue mpaBuia paBHOBECHUS phluara K OJIOKY. «30J0TO€ MPaBUIIO»
mexanuku. KITJ[ mpocteix Mexanu3moB. [IpocTeie MeXaHNU3MBI B OBITY H TEXHUKE.

Mexanndeckas 3Heprusi. Knunetndeckast u noteHiuaibHas sHeprus. [IpeBpaiienne
OJIHOTO BUJ]a MEXaHWYECKOM SHEPTUHU B APYroil. 3aKOH COXPAHEHHUS SHEPTUH B MEXAHUKE.

Jlemoncmpayuu
[Tpumepsl NpOCTHIX MEXAHU3MOB.

Jlabopamophvie pabomwi u onvimul

Omnpenenenne pabOTBl CWJIBI TPEHUS TPH PABHOMEPHOM JBMKCHHH Teja
110 TOPU30HTATHLHOU MMOBEPXHOCTH.

Hccnenosanue yciioBul paBHOBECHS pblyara.



N3mepenne K11/ HaKITOHHOM TUIOCKOCTH.
N3ydenne 3ak0HAa COXpAHEHUS MEXaHUYECKON YSHEPTHH.

8 KIIACC

Pa3nen 6. TenJioBble iBJIeHUS

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOPUU CTPOEHUS BEIECTBA.
Macca u pa3mepsl aTOMOB U MOJEKYJT. OTBITHI, TOATBEPKIAIOIINE OCHOBHBIC TTOJIOKEHUS
MOJIEKYJISIPHO-KHHETUYECKOU TEOPHH.

Mopenu  TBEPAOTO, KHUAKOTO ¥ Tra3000pa3HOr0  COCTOSIHMM  BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHHWE CBOWCTB Tra3oB, >KUJIKOCTEH H
TBEPABIX TEJI HA OCHOBE TMOJI0XXEHUM MOJIEKYJIIPHO-KHHETHYECKON Teopur. CMaurBaHUe
Y KallWUIAPHBIC SIBIICHUS. TemIoBOE paCIIMPEHHE U CKATHE.

Temnepatypa. CBsi3b TeMIEpaTypbl CO CKOPOCTbIO TEIJIOBOIO JBM)KEHHUS YACTHII.
Buytpennsisi sHeprusi. CriocoObl M3MEHEHHsSI BHYTPEHHEW HEpruu: Teruionepenada u
coBepiieHre paboThl. Buubl Temmonepenavd: TEIIONPOBOJHOCTh, KOHBEKIIHS,
W3JIy4YCHHUE.

KomnuecTBO TEmIoThl. YelbHAs TEIJIOEMKOCTh BEIIECTBA. 1emiooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TEIJIOBOTO OanaHca. [lnaBieHue u oTBepjeBaHHUE
KPUCTAJNIMYECKUX BEILECTB. YJelibHas TemioTa tuiaBieHus. llapooOpazoBaHue u
koHneHcarus.  HWcmapenwe. Kunenue. VYiaenpHas Termiora mapooOpa3oBaHMS.
3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT aTMOC(PEPHOTO AaBICHUS.

BnaxuocTts Bo3ayxa.

DHeprus TOIIMBa. Y eabHas TEII0Ta CropaHus.

[TpuHumner padoTel TermnoBbix apurateneit KII termmoBoro npurarens. TernmoBbie
JIBUTATENM U 3alIMTA OKPYKAIOLIEH CPEbI.

3aKOH COXpPaHEHUS U MPEBPALICHUS SHEPTUHU B TEIUIOBBIX MPOLIECCAX.

Llemoncmpayuu
Habmtoienne O6poyHOBCKOTO ABHKEHUS.
Habmronenune nuddysun.
HaGnronenue siBineHuit cMauMBaHus U KAWL PHBIX SIBJICHU.
HaGnronenue TemioBoro paciiupeHus Tei.
V3MmeHeHne [aBieHHs ra3a NpU HU3MEHEHMHM O00bEMa W HarpeBaHUM WIH
OXJIaXKJICHUH.
[IpaBuna usmMepeHus TeMrepaTypsbl.
Bune! Tenmonepenayn.
OxJta>kieHue Npy COBEPILIEHUH PabOTHI.
HarpeBanue npu coBepiiieHuH pabOThl BHEIIHUMHU CUJIAMHU.
CpaBHeHUE TEIIIOEMKOCTEN Pa3INYHBIX BEIIECTB.
HaGnronenue xumneHus.
Hab6nronenue nocTostHCTBA TEMIIEPATYPBI IPH MJIABJICHUU.



Moenn TEIIOBBIX ABUTAaTEIIEH.

Jlabopamophwvie pabomul u onvimoi

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUSL.

OnbIThI IO BBIPAIMBAHUIO KPUCTAJIIOB IOBAPEHHOM COJIM WIIM caxapa.

OnpIThl MO HAOTIOJEHUIO TEMJIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U TBEPIABIX
TEJ.

Omnpenenenve naBieHus Bo3ayxa B 0ajuioHe HIpULa.

OneITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb JABJIEHHUS BO3JyXa OT €ro o0béma u
HarpeBaHMs WIA OXJIAKICHHUS.

[IpoBepka rumnore3sl JIMHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA KMJIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TeMIIEpaTyphl.

Habmoenne n3MeHeHns: BHyTPEHHEH SHEPTUU Tela B pe3yibTaTe TEIUIONepe1aun
Y pabOThI BHEILIHUX CHJL.

HccnenoBanue sBieHHs TEMIOOOMEHA IMPU CMEUIMBAHUU XOJOAHOW U ropsyei
BOJBL.

OmnpeneneHre KOJWYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOW MpHU TEMJIO0OOMEHE
C HarpeThlM METANINYECKUM LIJINHIPOM.

Ornpenenenue ynenbHON TEMIIOEMKOCTH BEIIECTBA.

Hccnenosanue npouecca uCnapeHus.

OmnpeneneHne OTHOCUTENBHON BIaXXHOCTH BO3LyXa.

Ornpenenenue yaenbHON TEIUIOTHI IIABJICHUS JIBJA.

Paznen 7. DiekTpuyeckne 1 MArHUTHbIE SIBJICHUSI

Onextpuzauust Ted. JlBa poaa dSIEKTpUYECKHX 3apsiioB. BzaumonericTBue
3apsKEHHBIX Tel. 3aKoH KylloHa (3aBUCHMOCTB CHIIBI B3AUMOIEHCTBHS 3apsKEHHBIX TEJ
OT BEJIMYMHBI 3aPsII0B U PACCTOSHUS MEXY TE€JIaMu).

Onektpuueckoe rmnone. Hanpsok€HHOCTh  dnexkrtpuuyeckoro mnonsd.  [IpuHmun
CyHEPHO3ULIMH JIEKTPUUECKUX TTOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu »saexkTpuueckux 3aps/ioB. DJIEMEHTApHbIA 3JIEKTPUUYECKUN 3aps.
Crpoenune atoma. [IpOBOAHUKH W IUAJEKTPUKU. 3aKOH COXPAHEHUS DJIEKTPUUYECKOTO
3apsija.

DJIEKTPUYECKUN TOK. Y CIIOBHS CYLIECTBOBAHUS 3JIEKTPUUECKOIO TOKA. VICTOUHHMKH
NOCTOSSHHOTO TOKa. JIEHCTBUS 3JEKTPUYECKOTO TOKa (TEIUIOBOE, XHMHUYECKOE,
MarHuTHOE). DIEKTPUUYECKUM TOK B KUJKOCTSX U razax.

Onektpuueckas uenb. Cuiia Toka. DiekTpudyeckoe HampsikeHne. ConpoTUBIEHUE
NPOBOJHUKA. YJIE€JIbHOE CONPOTHUBICHHE BellecTBa. 3akoH Oma A ydacTka LEIu.
[TocnenoBaTenbHOE U MAPAILIEIBHOE COEMHEHUE IPOBOJHUKOB.

PaboTta 1 MOITHOCTB 3JIEKTPUYECKOTO TOKA. 3akoH J[oynsa—Jlenna. DnekTpuyeckue
LENH U MOTPEOUTENH dIEKTPUUECKON 3Heprun B ObITy. KopoTkoe 3aMbikaHue.

ITocTosiHHBIE MarHuThl. B3auMOJElCTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosje. MarHuTHoe 1ojie 3eMJIM U €ro 3HauYeHue JJs )Ku3HU Ha 3emuie. OnbIT Dpcrena.



MarsnutHOe moJIe JIEKTPUYECKOrO TOKA. [IpuMeHeHue 3JIEKTPOMArHUTOB B TEXHUKE.
JlelicTBME MarHUTHOTO IOJIS1 HA IIPOBOJHHUK C TOKOM. DJIEKTPOJBHUIATEINb IOCTOSHHOTO
Toka. Mcnosp30BaHME DIEKTpPOABHUraTresied B TEXHUYECKHX  yCTPOWCTBAX M
Ha TPaHCIIOPTE.

Onbitel Dapanes. SBneHue saeKTpoMarHUTHOW WHAYKOUU. [IpaBuno JleHia.
Onextporenepatop. CrocoObl MOJYYEHUS 3JIEKTPUUECKOW SHEPTHH. DIJIEKTPOCTAHLUU
Ha BO300OHOBIIIEMbIX HICTOYHUKAX YHEPTUU.

Jlemoncmpayuu
DIIeKTpU3aLUS TE.
JIBa poaa aNEeKTpUYECKUX 3apsAI0B U B3aUMOJECHCTBUE 3aPSKCHHBIX TEIL.
YCTpOUCTBO U IEMCTBUE IIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS MHIYKIIHUSL.
3aKOH COXPaHEHUS JIEKTPUUECKUX 3aPSJIOB.
[IpOBOIHUKH U JUBIEKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO ITOJIA.
HcTOYHMKHM TOCTOSIHHOTO TOKA.
JIeHCTBUS IIEKTPUIECKOTO TOKA.
DJIEKTPUYECKAN TOK B )KHJIKOCTH.
["a30BbIit pa3ps.
N3mepenue cuiibl TOka aMIepMETPOM.
N3Mepenue anekTpruiecKoro Hanps>KeHUs: BOJIbTMETPOM.
Peocrar 1 marazuH conpoTUBIICHUH.
BzaumoperncTBre MOCTOSIHHBIX MAarHUTOB.
MoaenupoBaHre HEBO3MOKHOCTHU Pa3/IeJIeHUs [10JFOCOB MarHuTa.
MoenupoBaHre€ MarHUTHBIX MOJIEN MTOCTOSHHBIX MArHUTOB.
OmnsiT Opcrena.
MarHutHoe 1oJie TOKa. DJIEKTPOMAarHur.
JlelicTBHE MarHMTHOTO MOJISI HA TPOBOJHUK C TOKOM.
DIIEKTPOJABUTATEND MOCTOSIHHOTO TOKA.
HccnenoBanue siBiieHUs 31€KTPOMArHiTHOM UHIYKIIHH.
Omnebiter @apanes.
3aBHCUMOCTB HAITPABJICHUS HHAYKIHOHHOTO TOKA OT YCJIOBUW €r0 BO3HUKHOBEHHS.
DJIEKTPOreHEePaTOp MOCTOSHHOTO TOKA.

Jlabopamophvie pabomul u onvimol
OnbITH IO HAOTIOACHUIO DJICKTPU3AIUH TEJl MHAYKIIMEH U TPU COMPUKOCHOBEHUHU.
UccnenoBanne neicTBUS SJIEKTPUUECKOTO OISl HA IPOBOJIHUKYU U TUDJIEKTPUKH.
COopka u mpoBepKa paboThI AIEKTPUIECKOM e MOCTOSTHHOTO TOKA.
N3mepenne u peryaupoBaHie CHIIbI TOKA.
N3mepenne u peryImpoBaHue HAPSOKCHHUS.
HccnenoBanne  3aBUCMMOCTH  CHJIBI  TOKa, HAYIIETO 4Yepe3  Pe3UcTop,
OT COTPOTHBIICHHUS PE3UCTOPA U HAIIPSDKCHUS HA PE3UCTOPE.
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OnbITEl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb DJIEKTPUYECKOIO  CONPOTUBIICHUS
IIPOBOJHUKA OT €r0 JUIMHBI, IIJIOIAY IIOIIEPEYHOr0 CEYEHU U MaTepuaa.

IIpoBepka npaBuila CIOKEHUs HANPSDHKEHUN IIPU ITOCIIEN0BATEIBHOM COECIMHEHUN
JBYX PE3UCTOPOB.

[IpoBepka npaBuna sl CUJIbl TOKA IIPU HapaJUIEIbHOM COEUHEHUH PE3UCTOPOB.

Onpenenenue paboThI IEKTPUUECKOTI0 TOKA, UIYIIETO YEpPe3 PE3UCTOP.

OnpeneneHne MOIHOCTH MIEKTPUYECKOT0 TOKA, BBIAEISIEMON Ha PE3UCTOPE.

HccnenoBanue  3aBUCHMOCTM  CHJIBI  TOKa, MAYILIEr0 4Yepe3  JaMIIOUKYy,
OT HANIPSDKEHUS HA HEW.

Onpenenenune KIIJ[ Harpesarens.

HccnenoBane MarHuTHOTO B3aUMOJEHCTBHS ITIOCTOSIHHBIX MarHUTOB.

M3y4yeHne MarHuTHOTO MOJI OCTOSTHHBIX MarHUTOB MPU UX 00bETUHEHUH U
paszeneHun.

HccnenoBanue AeUCTBUS AIIEKTPUYECKOTO TOKA HA MATHUTHYHO CTPEJIKY.

OneITel, JIEMOHCTPHUPYIOIIAE 3aBUCUMOCTH CHJIBI B3aUMOJECHCTBUS KaTyLIKU
C TOKOM M MAarHuTa OT CHJIbI TOKA U HaIlpaBJICHUSA TOKA B KaTYIILKE.

N3yuenune neicTBUS MarHUTHOTO I10JISI HA IPOBOJHUK C TOKOM.

KoncTtpyupoBanue u nuzyuenue paboThl 3JIEKTPOIBUTATEIIS.

Nsmepenne K11/l anekTpoaBUraTeIbHOM yCTaHOBKH.

OnBITHI IO UCCIIEIOBAHUIO SBIEHUS JJIEKTPOMATHUTHON MHAYKLIUH: UCCIEA0BAHUE
V3MECHEHUM 3HaYEHUS U HAIPABJICHHUs] MHAYKIIMOHHOI'O TOKa.

9 KIIACC

Pa3znen 8. Mexann4veckne siBJICHUS

Mexanuyeckoe  JBWXKeHME. MarepuanbHas  Touyka. Cucrema  oTcuéTa.
OTHOCUTENBPHOCTh ~ MEXAHMYECKOTO  JBWKEHUSA. PaBHOMEpHOE  MOPSIMOJMHENHOE
nBmxeHue. HepaBHOMepHOe mnpsmoiinHEeiiHOe ABWKeHue. CpenHsiss M MTHOBEHHAs
CKOPOCTb T€JIa IMTPYU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenne. PaBHOycKOpeHHOE TIpsIMOJIMHEHOE ABukeHre. CBOOOAHOE MaieHUE.
OmnpbiTel ["anunes.

PaBHOMepHOE nBIKEeHHE TO OKpy»X)HOCTH. [lepmom u yacrota oOparleHus.
JlunerHasa v yrioBas CKOpOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHUE.

[Iepseiit 3akoH Hprorona. Bropoir 3axkoH Herorona. Tperuin 3axkoH HproroHa.
[IpyHUIMN CYTIEPIIO3UIINU CHUII.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: CHIIA TPEHUS CKOJBXEHUS, CUJIa
TpPEHUS MOKOSI, APYTUE BUJIbI TPEHUSI.

Cuna TsHKeCTH M 3aKOH BCEMUPHOTO TATOTCHUS. Y CKOPEHHE CBOOOHOTO TaJCHUSI.
JBmwxenune maner Bokpyr Comnua. IlepBas kocMmuueckas ckopocTb. HeBecoMocTh n
IIEPETPY3KHU.

11



PaBHOBecue MarepuanbHOl TOYKH. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TENA C 3aKPEIUIEHHON OChIO BpalleHuss. MOMeHT cuiibl. LIeHTp TskecTH.

Nmnynsc Tema. M3meHeHne wumiysnbca. VMIynbc Cuiibl. 3aKOH COXPaHEHMS
UMITyJbca. PeakTHBHOE NBUKEHHE.

Mexannyeckass paboTa U MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrocTH, TPEHHS.
CBs3b sHepruu u padboTsl. [loTeHmanbHas sHeprus Tena, MOJAHATOro Hajl HOBEPXHOCTHIO
3emun. [loTeHumaneHas 3HEprus cxaTon npyxunel. Knnernueckas sHeprus. Teopema
0 KMHETHUYECKOM HEpruu. 3aKOH COXPAaHEHUSI MEXaHUYECKON YHEPTUU.

Llemoncmpayuu

HaGnronenne MexaHnuecKkoro JABMKEHUS Tea OTHOCUTEILHO PA3HBIX TEJT OTCUETA.

CpaBHeHUE IMyTel U TPACKTOPUI JBUKEHHS OJHOTO U TOTO XK€ TeJIa OTHOCUTEIBHO
PAa3HBIX TEJI OTCUETA.

N3mepenune CKOpoCTH U YCKOPEHUS PSIMOJIMHEMHOTO JIBU>KEHUS.

HccnenoBanue npu3HaKoOB PaBHOYCKOPEHHOTO JIBUYKECHUSL.

HabGnronenue nBr>xeHust Tea mo OKPYKHOCTH.

HaOnronenne MexaHMUYECKUX SBJICHUM, NPOUCXOSAIIMX B CHUCTEME OTCUETa
«Tenexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JIBHXKEHHHM OTHOCUTEIBHO KaOWHETa
du3uKy.

3aBUCUMOCTh YCKOPEHUS Tela OT MacChl TeJa U IEUCTBYIOIIEH Ha HETO CUJIBI.

HaGnronenue paBeHCcTBa CHII TPU B3aUMOJICHCTBUN TE.

N3meneHune Beca Tena npu yCKOPEHHOM JIBUKEHUH.

[Iepenaya uMmirysbca nIpu B3aUMOJEHUCTBUU TEIL.

[IpeoOpazoBanus SHEPTUH TTPH B3aUMOJICHCTBUU TEIL.

CoxpaHeHue UMITYJIbCa ITPU HEYIPYTOM B3aUMOJICHCTBHH.

CoxpaHeHHe UMITYJIbCa ITPU a0COFOTHO YIIPYTOM B3aUMOICHCTBUH.

HaGnronenue peakTHUBHOTO ABUKEHUSI.

CoxpaHeHne MeXaHU4eCKOM SHEPTUH MPU CBOOOTHOM IaJICHHUU.

CoxpaHeHHEe MEXaHMYECKOW HHEpPruM IMpu JABUKEHUU TejIa MOJ JeHCTBUEM
[IPYKUHBL.

Jlabopamopnvie pabomul u onvimul

KoHncTpyupoBanue TpakTa Juisl pa3roHa U JajbHEHIIEero paBHOMEPHOIO JIBUKEHUS
HIapyKa WK TEIeXKKH.

OmnpeneneHue cpeHENd CKOPOCTH CKOJBXKEHUS OpycKa WIM JBW)XEHHUS IIapHKa
10 HAKJIOHHOM IIJIOCKOCTH.

OmnpeneneHue yCKOpeHUs Tejaa MPU PABHOYCKOPEHHOM JABUKEHUU IO HAKIOHHOM
IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH IyTH OT BPEMEHM IIPU PABHOYCKOPEHHOM JABUKEHUU
0€e3 Ha4yaJIbHOI CKOPOCTH.

[IpoBepka rumoTesbl: €ciii MpU PAaBHOYCKOPEHHOM JIBM)KEHUH O€3 HadaJbHOU
CKOPOCTH IIyTH OTHOCATCSI KaK psAJl HEUETHBIX YUCEII, TO COOTBETCTBYIOLIUE MPOMEKYTKH
BPEMEHU OJIMHAKOBBI.
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HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHS! CKOJBXKEHUS OT CUJIbl HOPMAJIbHOTO
JIaBJICHUS.

Onpenenenne k03(pPUIMEHTA TPEHUS CKOJIBKEHMUSL.

Ornpenenenne KECTKOCTU NPYKHUHBI.

Omnpenenenve paOOTHl CHJIBI TPEHUS MPU PABHOMEPHOM JBM)KCHHUU Tela
10 TOPU30HTAIILHON ITOBEPXHOCTH.

Onpenenenue pabOThl CUIIBI YIPYTOCTH IPHU MOABEME Ipy3a C HCIOIb30BAHUEM
HEMOJBM)KHOIO U MOABUKHOIO OJIOKOB.

N3yuenune 3akoHa COXpaHEHUsI SHEPTUU.

Paznen 9. Mexannveckue KoJ1e0aHUA M BOJTHBI

KonebarensHoe naBuxeHue. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUMN: TEPHUOI,
4acToTa, aMIuIMTyaa. MareMaTu4ecKud W MpPYKUHHBIM MasTHUKH. [IpeBpameHue
HHEPTUU MIPH KOJIeOATETHHOM JBHXKCHHH.

3aryxatomnue konebanus. BeiHyKneHHbie konebOanusa. Pezonanc. Mexanuueckue
BOJIHBI. CBOMCTBa MexaHWYeCKUX BOJIH. [IpomonpHble U momnepedHble BOJIHBL. J[InHa
BOJIHBI U CKOpPOCTh €€ pacrnpocTpaHeHus. MexaHWyecKue BOJIHBI B TBEPIAOM TeEIlE,
CEMCMUYECKUE BOJIHBI.

3Byk. I'poMkocTs 3Byka U BbicoTa TOHA. OTpakeHue 3Byka. MHPpa3Byk u
YIBTPa3BYK.

Jlemoncmpayuu
Ha6nronenue xoneGanuii TeJ o JCHCTBUEM CHIIBI TSKECTH U CUJIBI yIIPYTOCTH.
HaGnronenue xonebanuii rpy3a Ha HUTH U HA TIPYKUHE.
HaGnronenue BoIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.
Pacnpoctpanenue npooyibHBIX U MOMEPEUHBIX BOJIH (Ha MOJCIIH).
HaOnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YACTOTHI.
AKYCTUYECKHI1 pE30HaHC.

Jlabopamophwvie pabomul u onvimol

Onpenenenue 4acToThl U epruoAa KojieOaHUi MaTeMaTUYECKOr0 MasTHUKA.

Omnpenenenre 4acTOThl U epruoaa KojieOaHUM NPYKUHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH TepuoAa KoieOaHWN MOABEHICHHOTO K HUTH Tpy3a
OT JIJTMHBI HUTH.

HccnenoBaHne 3aBUCHMOCTH Tepuoja KojleOaHWUN MpYKUHHOTO MasTHHKA
OT Macchl Ipy3a.

[TpoBepka HE3aBHCUMOCTH MepHo/ia KoyiebaHUil Tpy3a, MOABEIICHHOTO K HHUTH,
OT Macchl Ipy3a.

OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh NEpUOAA KOJEOAHUN MPY>KUHHOTO
MasiTHUKa OT MacChl rpy3a 1 KECTKOCTHU MPYKUHBI.

N3mepenne yckopeHus CBOOOHOTO A ICHHMS.

Pa3znes 10. DiieKTpOMarHuTHOE MOJIe M 3JIEKTPOMATHUTHbIE BOJIHBI
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DJIEKTPOMATrHUTHOE oJI€. DJIEKTPOMarHUTHBIE BOJIHBL. CaoiicTBa
JNEKTPOMAarHuTHbIX BOJIH. Illkama 2sekTpomMarHuTHBIX BOJIH. Mcmone3oBaHue
JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3U.

OnexkTpomMarauTHas npupoja ceera. CKopocTs cBeTa. BoaHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoliCTBA 2JIEKTPOMArHUTHBIX BOJIH.
BosiHOBEIE CBOMICTBA CBETA.

Jlabopamophvie pabomul u onvimol
N3yueHue cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IOMOIIbI0 MOOUIIBHOTO Telle(poHa.

Pa3zgen 11. CBeToBbIE ABJICHUSA

JlyueBasg mogenb cBera. Mcrounuku cBera. I[IpssMonuHEWHOE pacnpOCTpaHEHHE
ceera. 3atmenuss ConHua u Jlynel. Otpaxenue cBera. Ilnockoe 3epkano. 3akoH
OTPAKECHUS CBETA.

IIpenomnenne cBeta. 3akoH mpenomieHus cBera. IlomHoe  BHyTpeHHee
OTpakeHHe cBeTa. M crnonap30BaHUE MOJHOIO BHYTPEHHErO OTPAKEHHUS B ONTHYECKHX
CBETOBOJIAX.

JIunza. Xox nmydeit B nuH3ze. OnTudeckas cucrteMa (oroanmnapara, MUKpPOCKOIA U
Teneckona. ['na3 kak ontryeckas cucrema. bam3opykocTh U 1allbHO30PKOCTb.

Pasnoxenue 6enoro csera B ciektp. OnbiTel HetoToHa. Cl0KeHHE CIEKTPaIbHBIX
uBeToB. /{ucnepcus ceera.

Jlemoncmpayuu
[IpssmonuHeHOE pacupOCTPAHEHHE CBETA.
Ortpaxenue cBera.
[Tonyuenne n300pa>keHUi B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue cpera.
Onrudeckuii CBETOBO/I.
Xon yuei B coOuparoleit JInH3e.
XoJ Jiyuyeu B paCCEUBArOIIEH JINH3E.
[Tonydenue n300paskeHU C MOMOIIBIO JIMH3.
[Ipunuun nerictBus Goroanmnapara, MUKpPOCKOIA U TEJIECKOIA.
Mopens riasa.
Paznoxenue 6emoro cBeTa B CIIEKTP.
[Tonydenue 0enoro cBeTa Mpu CI0KEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamophwvie pabomul u onvimol
HccnenoBaHue 3aBUCHMOCTH YTJIa OTPAKCHHSI CBETOBOTO JTyda OT yrJa MacHHsI.
N3ydenne xapakTepuCTHK N300pakeHUs MTpeIMeTa B INTIOCKOM 3epKalle.
HccnenoBanue 3aBUCMIMOCTH yTJla MPEJIOMIICHHS CBETOBOTO Jy4ya OT yTIJia MaIeHus
Ha TPAHUIIE «BO3TYX—CTECKIION.
[Tommydenne n300paskeHUH ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.
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Onpenenenne GOKYyCHOIO pacCTOSIHUSI U ONITUYECKOM CUIIbI COOMPAIOLIEH JIMH3BI.

OnbITHI 110 Pa3I0KEHUIO OEJIOT0 CBETA B CHEKTP.

OnpIThl IO BOCOPUSITHIO LIBETA MPEAMETOB IPHU MX HAOMIOJECHUU Yepe3 I[BETOBbIE
(GUABTPEIL.

Pasznes 12. KBaHTOBBIE SIBJICHUA

Omnswitel Pezeppopaa u mianerapHas moneib aroma. Mogens aroma bopa.
Hcnyckanue u nornouieHue ceera aroMoM. KBanTel. JInHeWyaTbie CIEKTPHI.

PanunoaktuBHOCTE. Anb(a-, 6eTta- u ramma-u3inydenus. CTpoeHne aTOMHOTO Sipa.
Hyxknonnas mogens atromHoro sapa. M3oronsl. PaguoaktuBHbie npeBpamieHus. [lepron
MOJIypacrajia aTOMHBIX SAEP.

SAnepHble peakury. 3aKOHbI COXPAHEHUS 3aPSJ0BOTO U MACCOBOT0O YUCEN. DHEPrus
CBsI3M aTOMHBIX snep. CBsA3p Macchl W 3HEpruu. Peakuuu CUHTE3a W JEJIEHUA SJIEP.
Ncrounuku 3neprun CoaHua u 3BE37.

SAnepnas osHepretuka. JIeMCTBUSA PAJMOAKTUBHBIX M3JIyYCHHH Ha IKUBBIE
OpraHU3MBbl.

Jlemoncmpayuu
CnekTpsl U31y4eHUS U MOTJIOMIECHUS.
CnekTpsl pa3InyHbIX T'a30B.
CnekTp Bogopoa.
Habmronenue TpexoB B kamepe Busbcona.
Pabora cu€Turika HOHU3UPYIOIINX U3TyUEHUH.
Perucrpanus uzinyuyeHuss npupOAHbIX MUHEPAJIOB U IMTPOLYKTOB.

Jlabopamophwvie pabomul u onvimoi

HabumoieHne CITomHbIX ¥ TUHEHYAThIX CIIEKTPOB H3TYUCHHS.

HccnenoBanre TPEeKOB: M3MEPEHHUE DPHEPTUM YACTHIIBI IO TOPMO3HOMY IYTH
(o portorpadusam).

N3mepenne paanoakTHBHOTO (POHA.

IHoBTOPHUTEIBLHO-0000 1AM MOTYJIb

[ToBTOpUTENHEHO-0000MIAIOMIUI MOAYJIb TPEAHA3HAYEH IS CUCTEMAaTHU3alUh U
00001IeHUs] MPEIMETHOTO COJIEPKAHUS W OMbITa JACATEIbHOCTH, MPUOOPETEHHOTO
Ipy W3YYEHUW BCETO Kypca (HU3WKH, a TaKXKe I TMOATOTOBKH K OCHOBHOMY
TOCYyapCTBEHHOMY dK3aMeHY 10 (GU3HKE IS O0yJAFOIINXCS, BEIOPABIINX ATOT YICOHBIN
npeamer.

[Ipy wu3yueHUM JAHHOTO MOJYJISI PEATM3YIOTCI U CHUCTEMAaTU3UPYIOTCS BHUIbI
NEATEeIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEeUMUBAETCA JOCTH)KEHUE NPEAMETHBIX U
MeTanpeIMEeTHBIX IJIAHUPYEMBIX pe3yJIbTaToOB oOyueHwusl, dbopmupyercs
€CTECTBEHHO-HAYYHAsl TPaMOTHOCTh: OCBOEHUE HAyYHBIX METOJIOB HCCIEIOBAHUS
SIBIICHUN TPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMH OOBACHITH (PU3HUUECKHUE SBIICHUSA,
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IIPUMEHSIS TOJIyYEHHBIE 3HAHMs, pelaTrh 3aJadyd, B TOM YHCIE KA4ECTBEHHBIE H
DKCHEPUMEHTAIIbHBIE.

[IpUHIMITHAIBHO AEATEIBHOCTHBIN XapaKTep JAHHOIO pa3zena peain3yercs 3a CUET
TOTO, YTO 00YyUarOIIKECs BHIMOIHSIOT 3a/1aHUsI, B KOTOPBIX UM Mpe/jIaraeTcs:

Ha OCHOBE IOJIYYEHHBIX 3HAHHMM PaclO3HABaTh U HAYYHO OOBSICHATH (hU3HMUECKUE
SIBJICHUS B OKPYKAIOIIEH IPUPOJIE U TOBCETHEBHOM KU3HU;

MCIIOJIb30BaTh HAYYHBIE METOABI HCCIEA0BaHNS (PU3NUECKUX SBJICHUH, B TOM YHCIIE
JUISl TPOBEPKHU TUIIOTE3 U MOJyYEHUSI TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh Hay4YHbIE OCHOBbI HauOoJjiee BaXKHBIX JOCTHXKEHUH COBPEMEHHBIX
TEXHOJIOTUH, HalpUMEp, IPAKTHYECKOIO WCIIOJIb30BAaHUSA PA3JIMYHBIX HCTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IPEBPALLECHUSA U COXPAHEHUS BCEX HU3BECTHBIX BHUJIOB
SHEPIUHu.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydenne ¢u3nmkum Ha ypOBHE OCHOBHOTO 0OIIEero oOpa3oBaHHS HaIpaBJICHO
Ha JOCTIKCHHUE JUYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX 00pa30BaTCIBHBIX
pe3yJIbTaToB.

JIMYHOCTHBIE PE3YJIbTATBI

B pesynbrare n3ydeHuss puU3MKM Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs
y obyyatomierocs 0y 1yT copMUPOBAHBI CIAEAYIOIINE TUIHOCTHBIE PE3YIbTaThl B HACTH:

1) naTPHOTHYECKOT0 BOCIIUTAHUSA

NPOSIBJICHUE MHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUHCKOMN
(u3HYECKON HayKH;

[IEHHOCTHOE OTHOILIEHUE K TOCTHKEHUSIM POCCUMCKUX yUEHBIX-(PU3HUKOB;

2) rpasKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOT 0 BOCTIMTAHMSA

TOTOBHOCTh K AaKTMBHOMY Yy4YaCTHIO B OOCYXIEHUM OOLIECTBEHHO-3HAYMMBIX
U JTUYECKUX TMpoOJeM, CBS3aHHBIX C MPAKTUYECKUM INPUMEHEHUEM JIOCTHKEHUMN
busuKy;

OCO3HaHUE Ba)KHOCTH MOPAJIbHO-3TUUYECKUX MPUHIUIIOB B I€ATEIbHOCTU YUEHOTO;

3)3cTeTH4eCKOro BOCIIMTAHUSA:
BOCIIPUSATHE JCTETUUECKUX KadyecTB (PU3MYECKOM Hayku: €€ TrapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 TO3HAHMS:

OCO3HAHHWE LIEHHOCTU (PU3MYECKON HAayKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHMS
MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHUM, BaXKHENIIEH COCTABIIAIOIIEH KYIbTYPHI;

pa3BUTHE HAy4YHOW JIFOOO3HATEIIBHOCTH, MHTEpeca K HCCIIEI0BATEIbCKON
NEeATEIbHOCTH;

5) dopMupoBanus KyJabTYPbI 310POBbS H IMOLIHMOHAJIBHOIO 0JIATONOJTYYHS:
OCO3HaHME IIEHHOCTHM  Oe3omacHoro oOpa3a KU3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTU MpaBWi 0€30MacHOTO MOBEACHUSI Ha TPaHCIOPTE,
Ha J0porax, ¢ MNEKTPUUYECKUM U TEIJIOBBIM 000PYI0BAaHUEM B JJOMAITHUX YCIIOBUSIX;
c(hOopMHUPOBAHHOCTh HaBbIKa pedieKCHHU, MPU3HAHKE CBOETO IMpaBa Ha OLIMOKY U
TaKOro K€ MpaBa y IPyroro 4eJoBeKa;

6) TPy10BOr0 BOCIIMTAHMS:

AKTMBHOE YYacTHE€ B PCIICHUH TPAKTUYECKUX 3a7ad (B paMKaxX CEMbH,
o0pa3oBaTelbHON OpraHM3allid, ropoja, Kpas) TEXHOJIOTHYCCKOH M COIMAIbHOU
HAIPaBJICHHOCTH, TPCOYIOIINUX B TOM YUCIIC M (PU3NYCCKUX 3HAHHIA,

WHTEPEC K MPAKTHICCKOMY M3yUCHUIO PO eCcCuii, CBI3aHHBIX C (PU3UKOI;
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7) 3KOJIOTHYECKOT0 BOCTIUTAHUSA :

OpHUEHTAIMs Ha MPUMEHEHNE (PU3MYECCKUX 3HAHUU JUIS PEIICHUS 3a/Ja4d B 00JacTu
OKpY KarolIel cpe/ibl, INIAHUPOBAHUS TTOCTYIIKOB M OLICHKH MX BO3MOXHBIX TTOCJIECTBUI
JUISL OKPYIKAIOILIEN CPebI;

0CO3HAHME TJI00ATBLHOTO XapaKTepa SKOJOTHUECKUX MPOOJIEM U TTyTEH UX PeLICHHUSI;

8) ananTanymu K N3MEHSIOIMMCS YCJIOBHSM COLMATBHON M IPUPOIHOM Cpe/ibl:

NOTPEOHOCTh BO B3aUMOJICHCTBUU TPU BHITIOJHEHUH MCCIEIOBAHUN M MPOCKTOB
($u3nYeCcKOil HalIPaBICHHOCTH, OTKPBITOCTD OMBITY ¥ 3HAHUSM JPYTHUX;

MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JesITebHOCTD;

nOoTPeOHOCTH B POPMUPOBAHUHN HOBBIX 3HAHH, B TOM 4YHCIlie POPMYITUPOBATH UJIEH,
HOHATHS, TUIIOTE3bI 0 (PU3NUECKUX O0BEKTAX U SIBJICHUSAX;

OCO3HaHUE NAe(PULIUTOB COOCTBEHHBIX 3HAHUM M KOMIETEHTHOCTEM B 00JacTH
busuKy;

TUTAHWPOBAHHUE CBOETO PA3BUTHS B MPUOOPETECHUHM HOBBIX (DU3MUECKHUX 3HAHMIA;

CTpEeMJICHHE aHAJIM3UPOBATh U BBISBISATH B3aUMOCBSI3U MPUPOIBI, OOIIECTBA U
KOHOMHUKH, B TOM YHCJIE C UCMOIB30BaHNEM (PU3MUECKUX 3HAHMIA;

OLICHKA CBOUX ACHUCTBUU C YUYETOM BIIMSAHMS HA OKPYKAIOLIYIO CPEAY, BO3SMOXKHBIX
ri100aJIbHBIX ITOCIEICTBUH.

METANPEAMETHBIE PE3YJIBTATbBI

B pesysnbrare OCBOGHHS MpPOrpaMMbl 10 (PU3MKE Ha YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanust y  oOywatoumierocs  OyayT  cOpPMHpPOBAaHbl  METANpEIMETHbIE
pe3yNbTaThl, BKJIIOYAIOIINE TO3HABATEIbHbIC YHUBEpCAJIbHBIC YyueOHBIE EHCTBUS,
KOMMYHUKAaTUBHBIC YHHUBEPCAIbHbBIC YU€OHBIC ICHCTBUS, PEryISITUBHBIC YHUBEPCATbHBIC
y4eOHbIE TeUCTBUSI.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIC Y4eOHbIE EeUCTBUS
ba3oBble JJoruueckue JeiicTBHUA:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB (SBJICHUN);

yCTaHaBJIMBATh CYIICCTBEHHBIN MPU3HAK KJIaCCU(pUKAIIUHA, OCHOBAHUS
TUTs1 000OTIIIEHUS M CPaBHEHMUS;

BBISIBIIATH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B pacCCMaTPUBAEMBIX (haKTaxX, JaHHBIX
¥ HaOJIIOJICHUSIX, OTHOCAIIUXCS K (DU3NUYECKUM SIBIICHUSIM;

BBISBJISITH IPUYMHHO-CIIC/ICTBEHHBIC CBSI3M MPU U3YUYCHUH (PU3NUYECKUX SBICHUN U
MPOLIECCOB, JE€NaTh BBIBOJBI C MCIOJb30BAHUEM ACAYKTHUBHBIX U WHIYKTUBHBIX
YMO3aKIIOUCHHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3MYECKUX BEITUYNH;

CaMOCTOSITeJIbHO BBIOMpaTh CIIOCOO pelieHus ydeOHOM (u3Myeckor 3agadu
(cpaBHEHUE HECKOJIBKMX BAPUAHTOB PEILICHHUsI, BELIOOP HAan0O0JIee MOXOISIIETO C YUETOM
CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUER).
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Ba3oBble ucciienoBareibcKue AeCTBUA:

UCIIOJIb30BaTh BOMPOCHI KAaK HWCCJIEAOBATEIbCKUI WHCTPYMEHT TIO3HAHWS;

POBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHY OIIBIT, HECJIOKHBIN
(GU3UYCECKUIT  DKCIIEPUMEHT, HEOOJbIIOe HCCeA0oBaHue (U3NUSCKOrO  SBJICHHUS;

OLICHWBATh Ha MPUMEHUMOCTb M JIOCTOBEPHOCTH MH(OPMAITUIO, TOTYICHHYIO B X0J1€
WCCJICIOBAHUSI MU SKCTIEPUMEHTA;

CaMOCTOATENFHO (OPMYIHPOBAaTH OOOOIICHUS W BBIBOJBI IO peE3yJbTaTam
IPOBEEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMSI,

IPOTHO3UPOBATh BO3MOXKHOE JaJbHEWIee pa3BUTHE (DU3MUECKHUX MPOIIECCOB,
a TaKkXKe BBIJIBUTATh TNPENINONOKEHUS OO0 HX pa3BUTUM B HOBBIX YCIOBHSX W
KOHTEKCTaXx.

Pab6ora ¢ undopmanmueii:

IPUMEHATh Pa3IW4HblE METOJbl, WHCTPYMEHTBI W 3alpOChl NPH IOUCKE
U 0TOOpe MHPOPMALMH WM JAHHBIX C YYETOM NPEMIOKEHHOW yuyeOHOU (pusmueckoit
3a/1a4u;

aHaJIM3UpOBaTh, CHUCTEMATU3UPOBATh W  HUHTEPIPETUPOBATh  HUH(POpPMAILIHIO
Pa3INYHbIX BUAOB U (GOPM MpE/ICTaBICHHUS,

CaMOCTOSITENILHO BbIOMpaTh ONTUMANIbHYIO (pOpMYy mpeacTaBiieHuss MHPOpMaLKU U
WUIIOCTPUPOBATh pPEIIAEMbIE 33Ja4d HECIO0XHBIMH CXEMaMHM, JWarpaMMaMu, WHOUN
rpaduKoil ¥ ©X KOMOUHALIUSIMU.

KoMMyHUKATHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIe JeiCTBUS:

B xoJle OoOCyXJeHusi ydueOHOro marepuana, pe3yJbTaToB JIaOOpaTOpPHBIX padoT
U MPOEKTOB 33J1aBaTh BOIPOCHI MO CYIIECTBY OOCYX/IaeMOW TeMbl M BBICKA3bIBaTh
UJeU, HaleJICHHblE Ha peUIeHHe 3aJayd U MoJiepXKaHue OJaroxkenaTeJbHOCTH
OOIICHMS,

COIOCTAaBIISATh CBOM CYXJIEHUS C CYXICHUSIMHU JPYTUX YYaCTHUKOB JUAjora,
00Hapy>KMBaTh PA3IMUME U CXOJICTBO MO3UIUH;

BBIPAXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

nyOJIMYHO TMPEACTaBIATh PE3YNbTAThl BBIMOJHEHHOTO (PU3UYECKOTO OIBITa
(9KCIIepUMEHTa, UCCIEA0BaHNUs, IPOEKTA).

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHTHOW U HHIUBUAYaIbHON pabOThI
IPU pElICHUU KOHKPETHOHN (hHU3UUECKOM MpoOIeMBbI;

NPUHUMATh LIETU COBMECTHOW JI€ATE€NbHOCTH, OPraHU30BHIBATH JACHCTBUS MO €&
JOCTHXKEHHUIO: PACTIPENENSITh POJIH, 00CYKIaTh MPOLECChl U pe3ybTaThl COBMECTHOM
paboThl, 00001IaTH MHEHUSI HECKOJIBKUX JIFOJIEH;

BBITIOJHATH CBOIO YacTh PabOTHI, TOCTHrasi KAYECTBEHHOTO pe3yjIbTaTra Mo CBOEMY
HaMpPaBICHUIO U KOOPAUHUPYS CBOU JCUCTBUSA C IPYTUMU YJICHAMH KOMAaH/IbI;

OLICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOMMHA TPOAYKT MO KPHUTEPHUSM,
CaMOCTOSITENIbHO CHOPMYITHPOBAHHBIM yUaCTHUKAMU B3aUMOECHCTBHUSL.
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PerynsiTuBHble YHUBeEpPCaJbHbIE Y4eOHbIE HeHCTBUS
Camoopranusanus:

BBISBJISITh TIPOOJIEMbl B JKU3HEHHBIX U YUYEOHBIX CHUTyalUsX, TPeOyOImuxX
JUIS perieHust GU3nYecKuX 3HaHUM;

OPUEHTUPOBATHCS B PA3IMYHBIX MOJAXO0AaX MPUHATHUS pElICHUN (MHIWBUIYaTbHOE,
MPUHATHE PELICHUSI B TPYIIIIE, IPUHITUE PEIICHUHN TPYIIION);

CaMOCTOSATEIILHO COCTABJISITh AJITOPUTM perieHUsT (GU3NISCKON 3a1auu WK TUTaHa
UCCIIEJIOBAHUSI C YYE€TOM MMEIOIIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh NpejiaraeMble BAPUAHTHI PELICHUIT;

nenaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIIICHHUE.

CaMOKOHTPOJIb, YJMOIIMOHAJILHbI HHTEJLJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyallMy U MpeJiarath IiaH e€ N3MEHEHHUS;

OOBSICHSITh MPUYUHBI JOCTHKEHUS (HEAOCTHXKEHUSI) pe3yJIbTaTOB JEATEIIbHOCTH,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHCIE€ B XOJ| BBIIOJHEHUS
(Gbu3MUecKOro HCCIENOBaHUSl WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBIIKNXCS CUTYAIUi, YCTAHOBJIEHHBIX OIIMOOK, BOBHUKIINX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBHSIM.

CTaBUTh ce0s Ha MECTO JAPYroro 4ejoBeKa B XOJIe€ CIOpa WIM JUCKYCCUU
Ha Hay4YHYIO TEMY, TIOHUMATh MOTUBbI, HAMEPEHHUSI U JIOTUKY APYTOro.

MpU3HABaTh CBOE MPAaBO Ha OMMOKY MpU penieHuH (U3NYECKUX 3a7a4 WA
B YTBEP>KJICHUSIX Ha HAYYHBIE TEMBI U TAKOE e MPaBo JAPyroro.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyueHuss B 7 KJjacce mpeIMeTHbIC pe3yibTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTpa)kaTh COPMUPOBAHHOCTD Y O0YUaAIOLIUXCS YMEHUI:

UCIIONb30BaTh TMOHATHSA: (PU3NYECKUE W XUMUYECKUE SIBICHUS, HAOIIOACHHE,
IKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, €AMHULBI (U3NYECKUX BEIMYUH, aTOM, MOJEKyJa,
arperaTHble COCTOSHUSI BellecTBa (TBEPIOE, KHUIKOE, ra3000pa3HOE), MEXaHHYECKOE
IBWKCHHE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  TMPSMOJMHEWHOE),  TPaeKTOpus,
paBHOZeHCTBYyIOIass cwi, aedopmanus (ynpyras, IUIacTHYECKas), HEBECOMOCTb,
COOOIIAIONINECS COCYIBI;

pa3znuuath sABIeHUS (Iuddy3us, TEIUIOBOE [BUKEHHE YacTUI[ BEIIECTBA,
paBHOMEpHOE JBIKCHHE, HEPAaBHOMEPHOE JBIKCHUE, WHEPIHsI, B3aUMOACHCTBHE Tell,
paBHOBecHE TBEPABIX TeN C 3aKPEIUIEHHOW OCBhIO BpallleHHs, Mepefada daBlICHUS
TBEPABIMHU TEJNAMHU, JKUJIKOCTSIMH W Tra3aMu, aTMOC(EpHOE NaBjiCHHE, IUIaBaHUE TeT,
NPEeBpaICHUS] MEXaHUYECKOW SHEPTrUr) IO OMHCAHUI0 WX XapaKTEPHBIX CBOICTB H
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE H3YUYCHHBIX (PU3UUECKUX SBICHHM B OKpYXKaroIlem
MUPE, B TOM YUCIIe PU3NIECKUE SIBICHUS B IPUPOE: IPUMEPHI IBIKEHUS C pa3INIHBIMU
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CKOPOCTSIMA B JKMBOW U HEXMBOM NPUPOJE, ACHCTBUE CWIbl TPEHUsS B IPUPOAE U
TEXHUKE, BJIUSHUE aTMOC(EPHOro AaBJICHHS HA KUBOM OpraHusM, IUIaBaHHE PbIO,
phlUard B TeJI€ 4YeJOBEKa, IMPU 3TOM MEPEBOJAUTH MPAKTHUUECKYIO 3a7adyy B y4eOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKK) (PU3NUECKUX SIBJICHUI;

ONKCHIBATh M3YYCHHBIC CBOMCTBA Tel U (PU3WYECKUE SIBICHUS, HCIIOIb3YS
busndeckue BeTUINHBI (Macca, 00BEM, TUIOTHOCTh BEIIECTBA, BPEMsl, IIyTh, CKOPOCTH,
CpelHssl CKOPOCTh, CHJIa YIPYTOCTH, CUJIa TSYKECTH, BEC TeJla, CUJla TPEHMUS, JaBIICHUE
(TBEpmOTO TENa, JKWUIKOCTH, Ta3a), BBITAJKUBAIONIAS CHJIA, MEXaHW4Yeckas pabora,
MOIITHOCTh, TIUIEUYO CHJIbI, MOMEHT CHJIbI, KOA()PUIMEHT TMOJE3HOr0 JEeUCTBUA
MEXaHU3MOB, KMHETUYECKasi W IMOTCHIHWAlIbHAs SHEPIusi), MpU ONMUCAHUM IPABUIHHO
TPaKTOBaTh (PU3MUECKHUI CMBICI UCIIONh3YEMBIX BEJIMYHH, UX 0003HAUYCHUS W €IHHHIIBI
(bu3MUeCKUX BEJIUYUH, HaXOAUTh (OPMYJIbI, CBS3bIBAIOIINE JAaHHYIO (U3UYECKYIO
BETUYMHY C JPYTMUMU BEJIUYMHAMH, CTPOUTH TpauKyd H3YYCHHBIX 3aBUCHMOCTEH
(bU3UYECKUX BEJIMYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3UUYECKHE SBJICHUS U TPOLIECCHI, UCTIOIb3YS
npaBuUiia CIOXKEHUsI cull (BI0JIb OJHOM TpsiMoi), 3akoH ['yka, 3akoH Ilackaisi, 3akoH
Apxumena, mpaBuiIo paBHOBECHS pbryara (0J10Ka), «30710TOE MPABUII0» MEXaHUKHU, 3aKOH
COXpaHEHUS MEXaHWYECKOW HDHEPruu, MPH 3TOM JaBaTh CIOBECHYIO (DOpMYyIHPOBKY
3aKOHA M 3aMUChIBATh €r0 MAaTEMAaTUYECKOE BHIPAXKEHNUE;

OOBSACHATh (PU3NYECKUE SIBIICHUSA, MPOIECCH W CBOMCTBA Tel, B TOM YHUCJIE U
B KOHTEKCTE€ CHUTyallud MPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BbIABIATH
NPUYUHHO-CJIC/ICTBEHHBIE CBA3U, CTPOUTH OOBSICHEHHWE M3 1—2 JIOrMYEecKuX IIaroB
¢ onopoit Ha 1—2 M3y4eHHBIX CBOMCTBA (DU3UUECKUX SBIICHUN, GU3MUECKUX 3aKOHA N
3aKOHOMEPHOCTH;

pemarh pacu€THble 3anadyu B 1-2 ACUCTBUSA, UCMONB3YS 3aKOHBI M (HOPMYIIBI,
CBSI3BIBAIONTME (PU3MUECKIE BEIMUMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 33/1a4M 3aITUCHIBATh
KpaTKoO€ YCJIOBUE, MOJCTaBIATh (DU3MUYECKHUE BEIUYMHBI B (OPMYJIbl U TPOBOIUTH
pacd€Thbl, HAXOUTH CIIPABOYHBIC JIAHHBIE, HEOOXOIMMBIE JUISI PEIICHUS 33]1a4, OIICHUBATh
PEATUCTUYHOCTD MOTYUYCHHOU (PU3NUECKON BEIUUUHBIL;

pacrio3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOIIM (HU3NYECKUX
METOJOB, B OIHMCAaHWUU HCCIIEIOBAHUSA BBIIEIATH NPOBEPSIEMOE IMPEAIOIOKEHHE
(rumnoTesy), pa3uyaTh U UHTEPIPETUPOBATH MMOTYUYEHHBIN Pe3yIbTaT, HAXOAUTH OIIHOKU
B XOJI€ OMBITA, AEJATh BBIBOJBI IO €T0 PE3ybTaTaMm;

MPOBOJIUTH OMBITHI IO HAOTIOACHUIO (PU3MUECKUX SIBICHUN WIN (PU3NUECKUX
CBOMCTB TeJ: (OPMYIUPOBATH MPOBEPSIEMbIE MPEINOJIOKEHHUS, COOUPaTh YCTaHOBKY
U3 MPETIOKEHHOTO 000pYA0BaHMs, 3aIIUCHIBATH X0/ OMBITA U POPMYIUPOBATH BHIBOJIBL;

BBITIOJIHATD MPSIMbIE U3MEPEHHUS PACCTOSHUS, BPEMEHHU, MACCHI Tella, 00bEMa, CHUITBI
U TEMIIepaTyphl C MCIIOJIb30BAHUEM AHAJIOTOBBIX U NU(PPOBBIX MPUOOPOB, 3aNUCHIBATH
NoKa3aHusi MpuOOPOB C YUETOM 3aJaHHOM aOCOIOTHOM MOTPEITHOCTH U3MEPEHUM;

IPOBOJUTH UCCIEA0OBAHUE 3aBUCUMOCTH OJHON (PU3UYECKON BEJIMUYMHBI OT JPYrou
C HCTOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTHU IIyTH PABHOMEPHO ABUKYIIETOCS
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Teaa OT BPEMEHHU JIBMXKCHMS Teja, CUJIbl TPEHUS CKOJIBKEHHUS OT Beca Tela, KauecTBa
00pabOTKM TIOBEPXHOCTEHM TEeN M HE3aBUCUMOCTH CHUJIBI TPEHUS OT IUIOLIATU
CONPUKOCHOBEHUS TE€JI, CHJIbl YIPYTOCTU OT YJJIMHEHUSI MPY>KUHbBI, BHITAIKUBAIOIICH
CuiIbl OT 00b€Ma MOTrpyKEHHOW YacTU Tejla M OT IUIOTHOCTH KUAKOCTH, €€
HE3aBUCHUMOCTH OT IJIOTHOCTH TeJa, OT TIIyOHHBI, Ha KOTOPYIO MOTPY>KEHO TEJ0, YCIOBUI
TUTABaHUS TEJ, YCIOBUN PaBHOBECHS phluara W OJIOKOB, YYaCTBOBATh B IUIAHUPOBAHUU
y4eOHOTO HCCIIeIOBaHUsl, COOMpAaTh YCTAHOBKY M BBINOJHATH H3MEPEHUS, CIEIys
NPEIJIOKCHHOMY — TUIaHy, (DUKCHpOBaTh pe3yJdbTaThl IMOJYYCHHOW 3aBUCHMOCTH
(bU3UYECKUX BEJIUYUH B BUJIC MPEITIOKEHHBIX TaOIUIl ¥ TpauUKOB, NeJaTb BBIBOBI
1O pe3yJibTaTaM UCCIEIOBaHUS;

IPOBOJUTH KOCBEHHBIE M3MEpPEHUs (PU3MUECKUX BEIMYMUH (IJIOTHOCTH BEIIECTBA
KUJKOCTH W TBEPHAOrO Tella, Cuia TPEHUS CKOJIbKEHUS, JIaBJICHUE BO31yXa,
BBITAJIKMBAIOLIAS CHJIA, IEHCTBYIOLIAs HA OTPYKEHHOE B AKUIKOCTh TEJ0, KOADPHUIIUEHT
M0JIE3HOTO JAEHCTBUS MPOCTHIX MEXAHU3MOB), CJIEys MPEIOKEHHON HHCTPYKIUU: MIPU
BBITIOJTHEHUN HM3MEPEHU CcOoOupaTh SKCIEPUMEHTAIBHYI0 YCTAHOBKY M BBIYUCISATH
3HAUYE€HHUE UCKOMOM BEITUYUHBI;

coOI0O/IaTh MpaBWIa TEXHUKH O€30MacHOCTH TpH pabore ¢ 1abopaTopHBIM
000pyI0BaHUEM,;

yKa3blBaTh MPUHIUIBI JEUCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETP, THUHAMOMETP, COOOIIAIOIINECS COCYJIbl, OAPOMETp, pbluar, IMOJBUKHBIN U
HEMOIBM)KHBIN OJIOK, HAKJIIOHHAS TJTIOCKOCTH;

XapaKkTepu30BaTh MPUHIUILI JEUCTBUS H3YYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB € OMOpPOM Ha HMX omucaHus (B TOM 4YHCIE: MOAIIUIHUKH, YCTPOMCTBO
BOJIONPOBOJIa, TUAPABIMYECKHII TPECC, MAHOMETP, BBICOTOMEpP, MOPIIHEBOW HAcocC,
apeoMeTp), UCIONb3ys 3HAHMS O CBOMCTBAX (DU3MUECKUX SIBICHUH M HEOOXOJIHUMBIE
¢du3rUecKue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJNTHh TPUMEPHI (HAXOAUTh HHGPOPMAIMIO O TPHUMEPax) MPAKTHIECKOTO
UCIIOJIb30BaHUSl (PU3NYECKUX 3HAHUW B TOBCEIHEBHOW JKU3HU ISl OOecredeHHUs
O0e3omacHOCTU TMpu OOpalieHUH C NpudOpaMM M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEeHHUs 310POBbs U COOJIIOIEHUS HOPM SKOJIOTMYECKOT0 MOBEAEHUS B OKPY KAIOIIEH
cpene;

OCYIIECTBJISATh OTOOP HMCTOYHUKOB HHpoOpManuu B VHTEpHETE B COOTBETCTBUU
C 3aJIaHHBIM MOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIUXCS 3HAHUM U IMTyTEM CpaBHEHUS
Pa3IUYHBIX MCTOYHUKOB BBIACIATh MH(POPMAIIUIO, KOTOpAsk SABJISIETCS POTUBOPEUUBOM
WU MOXKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh TPHW  BBIMIOJHEHUM YUYEOHBIX 3aJaHUM  HAYYHO-TIOMYJISPHYIO
JTUTEPATypy (HUUUIECKOTO COJEpIKAHMS, CIPABOYHBIC MaTEPHANBI, PECypChl CETH
NutepHer, Binagerb mnpuéMaMud KOHCHEKTHUPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
nH(popMau U3 OJHON 3HAKOBOW CHCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIE KPATKUE MUCHhMEHHBIC M YCTHBIE COOOICHUS HA OCHOBE
2—-3 UCTOYHUKOB MH(POpMaIU PU3UUECKOTO COACPIKAHUS, B TOM YHUCIIE TyOJIUIHO
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JieNiaTh KpaTKUEe COOOIIEHUS O pe3ysibTaTaX MPOEKTOB WM Y4YEOHBIX HCCIEeIOBaHUM,
IpU 3TOM TPaMOTHO HCHOJIb30BaTh W3YUCHHBIN MOHSATHIHBINA ammapar Kypca (U3HKH,
CONIPOBO’KJIaTh BBICTYIUICHUE MPE3CHTALMEN;

IIPY BBITIOJTHEHUH Y4€OHBIX MPOCKTOB M UCCIIEIOBAHUIN pacpeaessaTh 00A3aHHOCTH
B TPYIIIIE€ B COOTBETCTBUH C MIOCTABJICHHBIMU 33/1a4aMH, CIEAUTH 32 BBIITOJTHEHNEM I1JIaHA
NCHCTBUM, aJleKBaTHO OLICHUBAThb COOCTBEHHBIM BKJIaJ B JESATENBHOCTb TIPYIIIHI,
BBICTPAaNBATh KOMMYHHMKAaTUBHOE B3aUMOIEUCTBUE, YUYUTHIBAsE MHEHUE OKPYIKAIOLIUX.

K koniy oOyuenuss B 8 kJjiacce mnpeaMeTHble pe3yiabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTH y O0YHAIOIITUXCSI YMEHUI:

MCII0JIb30BaTh MOHATHUA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE ABUKEHHE aTOMOB U

MOJIEKYJI, arperaTHbIe COCTOSIHHSI BEIIECTBA, KPUCTAJUTMYECKUE U aMOpdHBIE Tena,
HACBHIIICHHBIN U HEHACBILIEHHBIN Map, BIAXKHOCTh BO3AyXa, TEMIIEPATypa, BHYTPEHHSIS
DHEPrus, TEIUIOBOW JABUIATENb, JJIEMEHTAPHBIN AJIEKTPUUECKUN 3apsll, JIEKTPUIECKOE
10Jie, MPOBOJHUKHU U AUDIEKTPUKH, IOCTOSHHBIN 3JIEKTPUUYECKUI TOK, MATHUTHOE T10JIE;

pa3inyarth sIBJIEHUS (TEMIOBOE PACIIMPEHUE U CKAaTHE, TEILIONepeaya, TEMI0BOe
paBHOBECHE, CMAYUMBAHHWE, KaNWUIAPHbIE SIBJICHUS, WCHApEHUE, KOHIEHCALNS,
IJIaBJICHUE, KpUCTAILIIU3aUs (oTBEpIEBaHUE), KHUIIEHUE, TerJionepeiaya
(TerIONPOBOAHOCTh, KOHBEKIIUS, U3IyUYECHHE), SJIEKTPHU3alMsl TeJl, B3aUMOJICCTBUE
3apsiioB, ACUCTBUS 3JEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICUCTBUE
MarHuTOB, JACHCTBHE MAarHUTHOrO MOJISI HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAas
MHIYKIMS) 10 ONUCAHMI0 HX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JTEMOHCTPHUPYIONTUX JaHHOE (PU3UIECKOE SBIICHHUCE;

pacro3HaBaTh MPOSIBIICHUE H3YYEHHBIX (PU3MUECKUX SIBICHUM B OKpPYKAIOIIEM
MUpE, B TOM 4ucjie (pu3nyeckue SIBJICHUS B MPUPOJE: MOBEPXHOCTHOE HATXKEHUE U
KaNWUISIPHbIE SIBJICHUS B NPUPOJIC, KpUCTAUIBI B mpupope, uznydeHue CoJiHIiia,
3aMep3aHue BOJAOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHHE pOCHl, TyMaHa, WHEs, CHEra,
AJIIEKTPUUYECKUE ABJICHUSI B aTMOC(]epe, JIEKTPUUECTBO KUBBIX OPTraHU3MOB, MAarHUTHOE
nosie 3eMiu, apeid moJIF0COB, pOJib MATHUTHOTO TOJIS JIJIs )KM3HU Ha 3emlie, MOJIIPHOe
CUSHHME, MpPU OBTOM TNEPEBOJUTHh NPAKTUUECKYIO0 3aJadyy B Yy4eOHYI0, BBIJICIATH
CyIIECTBEHHbIE CBOMCTBA (IPU3HAKHU) (DU3NUECKUX SBICHUN;

OMUCHIBATh HU3YYEHHbIC CBOMCTBA Tel U (DU3UUYECKUE SIBICHUS, HCIOIb3YS
bu3uYecKre BEIMYMUHBI (TeMIlepaTypa, BHYTPEHHSISI SHEpPrus, KOJIUYECTBO TEIUIOTHI,
yAEIbHAs TEIIOEMKOCTh BEIIECTBA, yAEIbHAS TEIUIOTA IUIABJIECHUS, YACIbHAS TEIJIOTa
napooOpa3oBaHMs, yJAejbHas TEIUIOTa CropaHusl TOIUIMBA, KOA(P(UIMEHT MOJE3HOIrO
JNEUCTBUSL TEIUIOBOM MAaIllMHBI, OTHOCUTENbHAS BIIAXKHOCTh BO3/yXa, 3JIEKTPUUECKUN
3aps, CHJIa TOKA, JIEKTPUYECKOE HAIIPSKEHUE, CONPOTHUBIICHUE ITPOBOIHUKA, YAEIBHOE
COTIPOTUBJICHUE BEIIECTBA, pa0OTa U MOIIHOCTH JEKTPUUYECKOTO TOKA), IPU OMKUCAHUU
MPaBUIHLHO TPAKTOBATh (M3MUECKUI CMBICT MCIOJIB3YEMbIX BEIWYUH, 0003HAUCHUS W
eAMHUIBI (U3UYECKUX BEIUYWH, HAXOAUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO
bU3NYECKYI0 BEIWYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH TpaduKh H3YUEHHBIX
3aBUCUMOCTEHN (PU3MUECKUX BEITUYNH;
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XapaKTepHu30BaTh CBOMCTBA TeJ, (PU3UYECKHE SIBJICHUS U TPOLECCHI, UCIOIb3YS
OCHOBHBIC TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKONH TEOPUU CTPOEHHUs BEIECTBa,
IPUHIMI CYyNEPIIO3UIIMH T0JIel (Ha KAYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsa,
3akoH OMa nis yyacTka uenu, 3akoH Jlxoyns—JleHna, 3aKOH COXpaHEHHs] SHEPTHH,
IpY 3TOM JIaBaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alIMCHIBATh €70 MATEMATUYECKOE

BBIPAXKCHUE;
OOBSCHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyallud  IPAKTUKO-OPHUEHTUPOBAHHOTO  XapakTepa:  BBIABIATh  IPUYUHHO-

CJIEICTBEHHBIC CBSI3U, CTPOUTH OOBsICHEHUE U3 1—2 JTIOTMYECKHUX IAroB ¢ ornopoi Ha 1-2
W3YYCHHBIX  CBOMCTBa  (DM3WYECKUX  SBIEHUH, (U3UYECKUX  3aKOHOB  WIIH
3aKOHOMEPHOCTEH;

pemarh pacuéTHble 3anadyu B 2-3 JCUCTBUS, WCIONB3YS 3aKOHBI U (HOPMYJIBI,
CBsI3bIBatOIME (PU3UYECKHIE BETUYMHBI: HA OCHOBE aHAJIM3a yCJIOBUS 3a/1a4d 3alIUChIBATh
KpaTKOE€ YCJIOBHE, BBISIBISATH HEJOCTATOK JAHHBIX Ui PEIICHUs 3a7aud, BHIOMpATh
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIC JI €€ PEIICHHUS, TPOBOIUTH PACUETHl M CPABHUBATH
MOJIYYeHHOE 3HaUeHUE (PU3UUECKOM BETMUYHUHBI C U3BECTHBIMU JaHHBIMU;

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOYKHO PEUIUTh MPHU MOMOIIM (U3HUECKUX
METOJIOB,  HCHOJIb3ysd  OINHWCAHWE  HUCCIENOBAHUS,  BBIACIATH  MPOBEpPSIEMOE
MPEANOJIOKEHNE, OLECHMBATh IPABUIBHOCTh TMOPSAKA TIPOBEICHHS HCCIEIOBAHUS,
JeJaTh BHIBO/IBI;

MPOBOAUTEL OIBITHI MO HAOMIOACHUIO (U3NYECKUX SBJICHUN WIH (HUINUECKUX
CBOMCTB TeN (KamWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JIaBJICHUS BO3/IyXa OT €ro oobéma,
TEMIIEPaTypPbl, CKOPOCTH ITPOLECCa OCTHIBAHUS U HATPEBAHUS IIPU U3JIYUYCHUU OT LIBETA
u3Nydame  (MOTJjomapie) MOBEPXHOCTH, CKOPOCTh  HUCHApEHUsi  BOAbI
OT TEeMIEpaTypbl XUJIKOCTA M IUIONAAM €€ IIOBEPXHOCTH, JJEKTPU3alUs Tel WU
B3aUMOJICICTBUE JJICKTPUUECKHUX 3apSA0B, B3aUMOJECUCTBHUE IMOCTOSIHHBIX MarHUTOB,
BHU3yaJIN3allisi MArHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB, JEWCTBUSL MATHUTHOTO TOJIS
Ha MPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMATHHUTA, CBOMCTBA AJIEKTPOJBUTATEIA
MOCTOSTHHOTO TOKa): (OpMyIMpOBaTh TMPOBEpPsIEMbIE MPEANOJI0XKEHUS, COOUpaTh
YCTaHOBKY M3 MPEJUI0KEHHOTO0 000PYI0BAHUS, ONKUCHIBATEH X0/ ONBITa U (POPMYITHPOBATH
BBIBO/IbI;

BBITIOJIHATL TPSIMBIE HM3MEPEHUSI TEMIEPaTypbl, OTHOCUTEIBHON BIIAXKHOCTHU
BO3/lyXa, CHWJIbl TOKa, HANpPSKEHUS C KCIOJIb30BAHHEM aHAJOTOBBIX MPUOOPOB H
JATYUKOB (PU3MUECKUX BEJIMYMH, CPAaBHUBATh PE3YJbTAaThl H3MEPECHHH ¢ Yy4ETOM
3aJ1aHHON a0COJIOTHOM MOTPENTHOCTH;

MPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTHU OHOU (DM3UUECKOU BEITUYHHBI OT JIPYTOM
C UCIHOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTb COMPOTHUBJIEHUSI MPOBOJIHHKA
OT €ro JUIMHBI, TUIOIIAJAH MTOMIEPEYHOr0 CEUYCHUS U YIEIIbHOTO CONPOTUBJICHUS BEIIECTBA
MPOBOJHMKA, CUJIbI TOKA, UAYIIETO Yepe3 MPOBOJHUK, OT HANPSHKEHUS HA TTPOBOIHUKE,
UCCIIEJOBAHUE TOCJIEIOBATEIBHOTO W TMAapajuIeIbHOTO COEAMHEHUM MPOBOJIHUKOB):
IUTAaHUPOBATh UCCIE0BaHUE, COOMPATh YCTAHOBKY W BBITIOJNHATH MU3MEPEHUS, CIEIys
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PENJIOKEHHOMY ILIaHy, (DUKCUPOBATH PE3yJIbTAThl MOJIYYEHHON 3aBUCMMOCTH B BHJIE
TaOJIUI ¥ TpapuKOB, 1€JaTh BBIBOABI 110 PE3yJIbTaTaM UCCIIEI0BAHUS;

IPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BETUUMH (YeJIbHAs TEINIOEMKOCTb
BELIECTBA, CONPOTUBIECHUE MPOBOJHUKA, pad0Ta U MOIIHOCTb AJIEKTPUUYECKOTO TOKA):
IUIAaHUPOBATh M3MEpPEHHUs, CcOoOMpaThb JKCIEPUMEHTAIbHYIO YCTaHOBKY, CIleAys
peJI0AKEHHON UHCTPYKLUH, U BBIYUCIIATh 3HAUCHUE BEJTMUHMHBI;

coONI0OIaTh TMpaBWJa TEXHUKH O€30MacHOCTH Tpu padbore ¢ 1abopaTopHBIM
000pyI0BaHUEM,;

XapaKTepU30BaTh MPUHIUIBI ACHCTBUS HM3YUYEHHBIX NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C OMOpPOM Ha UX omucaHus (B TOM 4YHCIE: CHUCTEMa OTOIUICHUS JOMOB,
TUTPOMETp, TMapoBasi TypOMHA, aMIEpPMETpP, BOJBTMETP, CUYETUMUK DIIEKTPUUECKOU
SHEPruu, DJIEKTPOOCBETUTENbHbIE NPUOOPHI, HarpeBaTENbHBIE JIIEKTPONPUOOPHI
(mpuMepsBl), DBIEKTPUUYECKUE NPEIOXPAHUTEIN, AJIEKTPOMATHUT, 3JIEKTPOJBUIaTEIh
NOCTOSHHOTO TOKa), MCIHOJIb3Ysl 3HAHMS O CBOMCTBAX (PU3WYECKHX SIBICHUH U
Heo0XoauMble (PU3NUECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M HU3MEpPUTEIbHBIE HPUOOPHI
10 CXEMaM U CXeMaTUYHbIM PUCYHKaM (3KUJKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETp, JIBUTaTelb BHYTPEHHErO CrOpaHMs, 3JIEKTPOCKOI, PEOCTaT), COCTaBIATH
CXEMBbI 3JIEKTPUYECKHUX LIENe C IMOCJeI0BaTEeIbHbIM U MapauIebHBIM COEAMHEHUEM
AIIEMEHTOB, pa3iuyas yCJIOBHbIE 0003HAUECHHMSI JIEMEHTOB AJIEKTPUUECKUX LEeH;

MPUBOAUTH TMPUMEPHl (HAXOIUTh HH(OpPMALUI0O O NpPHUMEpPax) MPAKTHUYECKOTO
UCIIOJIb30BaHUSl (PU3MYECKUX 3HAHUW B TOBCEAHEBHOM KU3HU Mg oOecreyeHus
0e30macHOCTH P 00pallieHuH ¢ TPUOOpaMH U TEXHUYECKHUMHU YCTPOHUCTBAMHU, COXPAHEHHUS
37I0POBbS M COOJTIOIEHUS] HOPM 3KOJIOTMYECKOTO IMOBEICHUS B OKPYKAIOILEH CPEeAE;

OCYUIECTBJIATh IMOUCK HH(pOpManuu Quznueckoro conaepxkanHusi B HMHTepHere,
HAa OCHOBE HMMEIOLIMXCS 3HAHUW M MyTEM CPaBHEHUS JOIMOJHHUTEIbHBIX HMCTOYHHKOB
BBIICNIATh HMH(MOpPMAIUIO, KOTOpas SBISETCA MNPOTUBOPEYMBON WM MOXKET ObITh
HEJI0OCTOBEPHOMU;

UCIIOJIb30BaTh TMPU BBINOJHEHUH Y4YEOHBIX 3aJlaHUid  HAyYHO-TIOMYJISPHYIO
aUTepaTypy (U3MYECKOTO COJEpKAaHMs, CIPABOYHBbIE MaTEpHallbl, PECYpChbl CETH
WuTepHer, BiageTh MNpuUEMaMH KOHCIEKTUPOBAHMS  TEKCTa, MIpeoOpa3zoBaHuUs
nH(pOpMaIKU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHbIE MUCbMEHHBIE M KPAaTKHE YCTHBIE COOOIIEHMs, 0000mas
UH(OPMAIMI0 U3 HECKOJBKUX HCTOYHUKOB (PU3MYECKOrO COAEpPKaHUSA, B TOM YHCIIE
nyOJMYHO  NPENCTaBIATH  pe3yJbTaTbl  MPOEKTHOM  WJIM  UCCIEN0BATEIbCKOU
JEeATENbHOCTH, MIPU 3TOM IPAMOTHO HMCIOJIb30BaTh M3YYEHHBIM MOHATUHHBIN anmapar
Kypca (pU3MKH, COIPOBOKIATh BHICTYIUICHHE MTPE3ECHTALINEH;

IIPU BBINOJHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBAaHUN (DPU3UUYECKUX IPOLIECCOB
pacnpenensaTe 00s3aHHOCTU B TPYyNIE B COOTBETCTBUU C MOCTABJICHHBIMHU 3a/JadyaMy,
CIeIUTh 32 BBINOJHEHUEM IUIAHA JCHCTBUH M KOPPEKTUPOBATh €ro, ajJeKBATHO
OLICHMBaTh  COOCTBEHHBIA BKJIAX B  JACATEIBHOCTh  TPYIIbI,  BBICTPaUBaTh
KOMMYHUKATHBHOE B3aUMO/ICHCTBUE, POSBIISA TOTOBHOCTh Pa3peliaTh KOH(IUKTHI.
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K koHiy oOyuenus B 9 kJjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM YypOBHE
JOJHKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y O0YUAIONTUXCS YMEHUM:

WCIIOJIb30BaTh TOHATHUS: CHUCTEMa OTCU€Ta, MarepuaibHas TOUYKa, TPACKTOPHS,
OTHOCUTEITFHOCTh MEXaHWUYECKOTO IBWKEHUs, aeopMmanus (ympyras, IIacTUIeCcKas),
TPEHHE, IIECHTPOCTPEMHUTEIHLHOE YCKOPEHUE, HEBECOMOCTh U TIEPETPY3KH, IICHTP TSHKECTH,
abCOIOTHO TBEPIIOE TEIO, IIEHTP TSKECTH TBEPIOTO Tella, PAaBHOBECUE, MEXAHUUECKHE
KOJIeOaHMsI ¥ BOJIHBI, 3BYK, HHPPA3BYK U YIBTPA3BYK, JJIEKTPOMArHUTHBIC BOJIHEI, IITKAJIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTh, CIIEKTPHI UCITY CKAHHSI
Y TIOTJIONIEHUS, anbda-, 0eTa- 1 raMMa-u3IIy9eHHs], H30TOIIbI, SIepHAs YHEPTeTHKA,

pasnuyaTh SBJICHHS (paBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEHHOE JTBUKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JIBUKEHUE, CBOOOHOE IMaJIEHHEe TeJ, PABHOMEPHOE
JIBIDKEHUE TI0O OKPY)KHOCTH, B3aWMOJCHCTBHE TEJl, pPEAKTUBHOE JIBIDKCHHE,
Koyie0aTeIbHOe JBW)KCHHE (3aTyXarolllie W BBIHYXJICHHBIC KOJeOaHUs), pPE30HaHC,
BOJIHOBOE JIBIDKCHHE, OTPAKEHUE 3BYKa, MIPSIMOJIMHEHHOE PACTIPOCTPAHEHHE, OTPAKEHUE
¥ TIpeJIOMJICHUE CBETA, TOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3lioskeHne 0eIoro cBeTa
B CIGKTP M CIIO)KCHHE CIIEKTPaJIbHBIX I[BETOB, MAWCIIEPCHUS CBETa, €CTECTBEHHAs
pPaMOaKTUBHOCTH, BOBHUKHOBEHHE JIMHEHYATOTO CIIEKTPa U3JIYYCHUS ) TIO OMMCAHUIO UX
XapaKTePHBIX CBOWCTB M Ha OCHOBE OIBITOB, IEMOHCTPHUPYIOMINX JaHHOE (HHU3HUecKoe
SIBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYECHHBIX (U3MUCCKUX SBICHUN B OKPYKAIOIIIEM MHUPE
(B ToM uncie (pu3nUECKUe SIBICHUS B MIPUPOJIC: MPUIUBBI M OTIUBBI, IBIKEHUE TIJIAHET
CoTHEUHOH CHCTEMBI, pEaKTUBHOE JTBIKEHUE )KHUBBIX OPTaHU3MOB, BOCTIPUSTHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSCEHUE, CEHCMHUYECKHE BOJHBI, I[yHaMH, 3XO, I[BETa Tell,
ONTHYECKUE  SBJICHUS B  MPUPOJE, OHOJIOTMYEeCKoe  JCHCTBUE  BHUIMMOTO,
yIbTPa(UOIETOBOTO M PEHTICHOBCKOTO H3IYyYEHUN, €CTECTBCHHBIM pPaTUOAKTUBHBIN
($OH, KOCMHUYECKHE JIYYIH, PATHOAKTUBHOE U3TyUEHHUE TPUPOJTHBIX MUHEPAJIOB, ICHCTBHE
PaIMOAKTUBHBIX HW3JIYYEHUH Ha OpraHu3M 4YeloBeKa), MNpPH O3TOM TEPEBOJUTH
MPAKTUYECKYIO 3a/7ady B y4eOHYIO, BBIICIATH CYIICCTBEHHBIE CBOWCTBA (TPHU3HAKH)
(bu3HUeCcKuX SABICHU;

OMKCHIBATh W3YYCHHBIC CBOWCTBA TE€N W (U3WUYECKHE SIBICHUS, WCIOIB3YS
(bu3rYecKue BEIMUYMHBI (CPEAHSAS M MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM
JIBWKEHUU, YCKOpPEHUE, MepeMelieHue, MyTh, YIriIoBas CKOPOCTh, CHJIa TPEHHs, Cuja
YOPYTOCTH, CHJa TSHKECTH, YCKOPEHHE CBOOOHOTO TMajJeHHs, BeC Tea, UMITYJIbC Tefa,
UMITYJIBC CHJIBI, MEXaHUYECKas paboTa M MOIIHOCTh, MOTCHIMAJIbHAS JHEPTHs TeJa,
MOJIHSTOTO HaJ TOBEPXHOCTHIO 3EMIIH, TIOTCHIMAIbHAS DHEPTHUSl CXKATOW MPYKUHBI,
KHHETHYECKas YHEPTHUS, MOJTHAS MEXaHWYECKast YJHEPTHs, IEPUOJT M YacTOTa KoJeOaHHH,
JUIMHA BOJHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA, CKOPOCTh CBETa, IOKa3aTelb
MPEJIOMJICHUST CPENbl), MPH OMHCAHWHM TPABWIBHO TPAKTOBATh (DU3UUCCKUN CMBICIT
UCIIOJIB3YEMBIX BEJIMYMH, 0003HAUCHUS M CAVMHHIBI (PU3HUCCKUX BEIMYHUH, HAXOJHTh
(bopMyIIBI, CBS3BIBAIONINE JMAHHYIO (U3WYECKYIO0 BEIHYWHY C JPYTUMHU BEITHYUHAMU,
CTPOUTH TPpaPUKN U3YUEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYHH,
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XapaKTepHu30BaTh CBOMCTBA TeJ, (PU3MYECKHE SBJICHHUS U IPOLECCHI, UCIOJIb3Ys
3aKOH COXPAaHEHUsS DHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS, NPHUHLMII CYNEpPHIO3ULUN
CWJI, IPHUHIMUI OTHOCHUTEJIBbHOCTH ['amwies, 3akoHsl HpIOTOHA, 3aKOH COXpaHEHMS
UMITYJIbCA, 3aKOHBI OTPAKEHUS U MPEIOMIICHUSI CBETA, 3aKOHbI COXPAHEHUSI 3apsI0BOTO
M MaccoBOTO 4MCEJI IIPU SACPHBIX pEaKUMsAX, I[pU ITOM JaBaTh CJIOBECHYIO
(GbopMyIHMpPOBKY 3aKOHA M 3aMHCHIBATH €I0 MATEMAaTUYECKOE BHIPAKEHUE;

OOBSACHATH (PU3MYECKHE MPOLIECCHl U CBOMCTBA TE€J, B TOM YUCJIE U B KOHTEKCTE
CUTyallUi  IPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  [PUYUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKUX IIaroB ¢ ONopoil Ha 23
U3YYEHHBIX  CBOMCTBa  (pU3MYEeCKUX  SBJIEHUH, (U3MUECKUX  3aKOHOB WM
3aKOHOMEPHOCTEM;

pemath pacu€THble 3a7aud (ONMHMparOUIMecs Ha CUCTeMy M3 2—3 ypaBHEHUM),
UCIOJIb3Ysl 3aKOHbI U (OPMYJIbl, CBSI3bIBalOIIME (DPU3NYECKHUE BEJIIMYMHBI: HAa OCHOBE
aHaJIM3a yCJIOBHA 3aJa4M 3alMChIBAaTh KPAaTKOE YCJIOBHE, BBISBISTh HEAOCTAIOIINE WIIN
U30BITOYHbIE JaHHBIE, BHIOMpPATh 3aKOHBI M (DOPMYJIbI, HEOOXOAMMBIEC JJI PEIICHHUS,
IPOBOJUTH PACUYETHI U OLICHUBAThH PEATTUCTUYHOCTD MOIYYEHHOTO 3HAUEHUS] (PU3NUYECKOU

BEJINYVHBI;
pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PELIUTh NPU MOMOIIM (PU3HUECKHX
METOJOB,  HCIOJb3ysl  ONWCAHME  HUCCIENOBAHUs,  BBLACIATH  IPOBEPAEMOE

MPEANoiI0KEeHNEe, OIICHUBATh MPABUIBHOCTD TMOPSAKA MPOBEICHUS HCCIEIOBaHUS,
JIeNaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOACHHUI U OIBITOB;

IPOBOJUTH OMNBITHl MO HAOMIOJEHUI0 (U3UYECKUX SIBICHUH WM (PU3NYECKHUX
CBOWCTB Ten (M3y4eHHE BTOPOTO 3aKkoHa HpIOTOHA, 3aKOHA COXpaHEHUS HSHEPTUH,
3aBUCUMOCTh MEepUOa KOJIeOaHU TTPYKUHHOTO MasiTHUKA OT MAacChl TPy3a U KECTKOCTH
OPY>KUHBI M HE3aBUCUMOCTh OT AaMIUIUTYABl MajbIX KoJieOaHMid, MPSMOJIMHEHHOE
pacnpocTpaHEHUE CBETa, pPAa3IOKEHUE OEIOro CBEeTa B CIEKTP, HU3yYEHHWE CBOWCTB
n300paXeHus B TUIOCKOM 3€pKajie U CBOMCTB M300pa)KeHUs MpeaMeTa B coOuparoiei
JIMH3€e, HaOII0JICHUE CIUIONIHBIX U JIMHEWYAThIX CTIEKTPOB U3JYyUEHHUS): CAMOCTOSTEIHHO
coOupaTh yCTaHOBKY M3 U30BITOYHOTO HAOOpa 000PyI0BAHUS, OMUCHIBATH XO/I OIBITA U
€ro pe3yJIbTaThl, POPMYITHPOBATH BEIBOIBL;

IPOBOJUTH NIPU HEOOXOIUMOCTH CEPHUIO MPSMBIX U3MEPEHUH, ONpeaeiss cpeHee
3HAUYCHUE U3MEpSAeMON BeIWYHHBI ((POKYCHOE pPACCTOSHHE COOMpAIONICH JIMH3HI),
000CHOBBIBaTh BBIOODP CIIOCO0a U3MEPEHUS (M3MEPUTEITHLHOTO TPUOOpa);

MIPOBOJIUTH UCCIIEIOBAHNUE 3aBUCUMOCTEHN (PM3HUECKUX BETUYMH C UCTIOJIH30BAHUEM
MPSIMBIX U3MEPECHHH (3aBUCUMOCTh ITyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JIBUKCHUHU
0e3 HavYaIbHON CKOPOCTH, TIEpHUoa KOJIeOaHU MaTEeMaTHYECKOTO0 MAasSTHUKA OT JJTHHBI
HUTH, 3aBUCUMOCTHU yTJla OTPa)XKEHUS CBETa OT yria MaJeHUus W yria MpeoMIICHUS
OT yIJIa MaJeHus): TUIAHWPOBATh MCCIEAOBAaHNE, CAMOCTOSTEIBHO COOUPATh YCTaHOBKY,
(bUKCHpPOBaTh PE3ybTAThI TMOJYYCHHON 3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHUJE
TaOuIl U TPaPUKOB, JEIATh BHIBOJIBI 110 pe3yJIbTaTaM UCCIEIOBAHMS;
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MIPOBOJIUTh KOCBEHHBIE HU3MEPEHHUs] (PU3NYECKHX BEIMYHMH (CpEelHSAs] CKOPOCTh U
YCKOpPEHHUE Teja MpU PaBHOYCKOPEHHOM ABM)KEHHUH, YCKOPEHUE CBOOOJHOIrO MaJleHus,
KECTKOCTh MPYXKUHBI, KOXPOUIIMEHT TPEHUS CKOJBXKEHHUS, MEXaHH4eckas padbora u
MOIIIHOCTh, YaCTOTA U MEPUO]I KOJIEOAHUI MaTEMAaTUYECKOTO U IPYKUHHOTO MasiTHUKOB,
oINTUYecKasi Cuiia COOMparoleil TMH3bI, paJOaKTUBHBIN (JOH): IUIAHUPOBATh U3MEPEHMUS,
coOMpaTh OSKCHEPUMEHTAIBHYIO YCTAHOBKY U BBIIOJHATh HW3MEPEHMS, Cleays
IPEMJIOKEHHOW HWHCTPYKUUM, BBIYUCIATH 3HAYCHHE BEJIWYUHBI WM AHAJIU3UPOBATh
NOJIyYEHHBIE PE3YJIBTATHI C YUYETOM 3aJaHHOM IMOIPEIIHOCTH U3MEPEHUM;

coONI0aTh MpaBWIa TEXHUKU O€30MacHOCTH MpH padore ¢ 1adopaTopHBIM
000pyI0BaHUEM;

pa3ianyaTh OCHOBHbBIE MPU3HAKU U3YUYEHHBIX (PU3NUYECKUX MOJENEH: MaTepuaibHast
TOUKa, a0COJIOTHO TBEPJOE TEJIO, TOUEYHBIH HCTOYHUK CBETA, Jy4, TOHKAas JIMH3A,
IUIaHEeTapHast MOJIENb aTOMa, HyKJIOHHAsI MOJIETIb aTOMHOTO $]1pa;

XapaKTepU30BaTh MPUHIUIBl ACHCTBUS H3YUYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOPOM HA UX OMHUCAHUSA (B TOM UYHUCIE: CIHIOMETP, JATYUKHU MOJOKEHHUS,
PAcCTOSIHUSL U YCKOPEHHUS, paKeTa, 3X0JIO0T, OUYKH, IEPUCKOII, (poToannapar, ONTUYECKHUE
CBETOBOJBI, CIIEKTPOCKOIl, JO3UMETp, Kamepa BuibcoHa), HCHONIB3ys 3HAHUSA
0 CBOICTBaxX (PM3NYECKUX ABJICHUIN 1 HEOOX0IMMBbIE (PU3HUECKHUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PHUCYHKHM HW3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTUYECKUX MPOLECCOB IPU PEUICHUU
y4eOHO-MIPAKTUUECKUX 3a/lad, ONTHYECKUE CXEMbI I TOCTPOCHHUS H300paxKeHH
B IUIOCKOM 3€pKajie ¥ COOMPAIOILEH JTHH3E;

OPUBOJUTH MPUMEPHl (HAXOAUTh HH(GOPMALMIO O MpUMEpPax) IPAKTHUYECKOIO
UCIOJIb30BaHUSl (PU3NYECKUX 3HAHUW B TOBCEIHEBHOW >KM3HU IJs OOECredYeHUs
Oe30macHOCTH MpH OOpalleHHMH ¢ NOpubopaMu M TEXHUYECKMMM YCTPOMCTBAMH,
COXpaHEHHUs 310POBbs U COOJIIOJIEHUST HOPM IKOJIOTMYECKOT0 IMOBEIEHUS B OKPYKatoLIEen
cpexne;

OCYIIECTBIATh MOMCK HH(pOpManuu Qunyeckoro cojaepxkanusi B HHtepHere,
CaMOCTOATENIbHO (OpPMYJIMPYsI TOMCKOBBIM 3ampoc, HAXOAUTh MYTH OINPEAEICHUS
JOCTOBEPHOCTH IIOJIY4YEHHOH MH(POpMAUMM HAa OCHOBE HMEIOLIUXCS 3HaHUM W
JOMOJHUTENBHBIX UICTOYHUKOB;

UCIIOJI30BaTh TMPHU BBINOJHEHUH Y4YE€OHBIX 3aJlaHUid  HAyYHO-TIOMYJISIPHYIO
auTepaTypy (U3MUYECKOTO COAEpXk aHHs, CIPAaBOYHBbIE MaTepUalbl, PECYpChl CETU
Wntepner, Bnaaerb npuéMaMyd KOHCIIEKTHPOBAHHMS TEKCTa, MpeoOpa3oBaHUs
UH(pOpPMAIMU U3 OJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBbIE THCHMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE
uH(pOpMaIMM W3 HECKOJbKHX HMCTOYHUKOB (DU3MUECKOTO COAEpKaHUA, MyOIUYHO
IIPEJICTABIATE PE3YJIbTaThl IPOEKTHOM UM MCCIIEA0BATENbCKON ACSITEILHOCTH, ITPH 3TOM
IrPaMOTHO HCIIOJb30BaTh M3YYEHHBIM TOHATUMHBIM amnmapar HM3y4aeMoro pasaena
GU3MKKM W COMPOBOXKAATHh BBICTYIUIEHHWE Mpe3eHTaluell ¢ y4y€ToM O0coOeHHOCTEeH
ayJIMTOPUH CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHHUE

®denepanbHas pabouas nporpamma | Dusuka. 7-9 kinaccel (0a30BbI YPOBEHD)

7 KJIACC
No HaumenoBanue KoauuectBo | IIporpammuoe conepxkanre | (OCHOBHBIE BUBI AEATEIBHOCTA 00YUYAIOIINXCS
n/m pas3IesioB U TEM JacoB

y4eOHOT 0 npeamera

Paznen 1. ®usuka u ee poJib

B MO3HAHUM OKPYKAIIECro Mmupa

BenuuuH. Pu3ndeckue
npubopsl. [lorpemHocts
U3MEpEHUN
MexayHapoaHas cucrema
SJIMHUI]

1.1 | ®uzuka — Hayka 2 ®duszrka — HayKa o Ipupoe. | BoiaBienue paznuunii Mexay pU3ndecKkumu u
0 IIPUpPOIE SIBneHust IpUpOBI. XUMUYECKUMU IIPEBPALCHUAMM.
@u3nYeCcKne ABICHUSA: PacnioznaBanue u knaccuduxanus Gu3n4ecKux
MEXaHUYECKHUE, TEIUIOBBIE, | SIBIICHUN: MEXaHUYECKUX, TEIUIOBBIX,
JIIEKTPUYECKHUE, AIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHBIC, CBETOBEIC, HabGmonenne u onvcanre PU3NIECKUX SBICHUN
3BYKOBBIE
1.2 | ®usnyeckue 2 Pu3n4eCKUe BEIIMYHUHBI. Omnpenenexue LEeHbI ACICHNS HIKAJIbI
BEJINYMHBI N3mepenue pusnueckux U3MEPUTENLHOTO proopa.

N3mepenne nMHENHBIX pa3MepOB TEN U
IIPOMEKYTKOB BPEMEHU C YYETOM IOTPEIIHOCTEN.
N3mepenne 00bEMa KUAKOCTH U TBEPIOTO TENA.
W3mepenue TeMiieparypsl IpY IOMOIIU
KUJKOCTHOIO TEPMOMETPA U JaTUYUKA
TEMIIEPATYPHI.

BrinosiHEHHE TBOPUECKHUX 3aJaHUM IO IIOUCKY
CIIOCO0OO0B U3MEPEHUST HEKOTOPBIX HU3UUECKUX
XapaKTEpUCTHK, HAIIPUMED, PA3MEPOB MaJIbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAAIEHHBIX
00BEKTOB, OOJIBIINX PACCTOSHUMN, MaJIbIX
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POMEKYTKOB BpeMeHu. O0cyxaeHne
IpeIaraéMbIX Crioco0oB

1.3. | EcrecTBeHHO- 2 Kak ¢usuka u gpyrue BolaBrkeHre runoTes3, 00bACHIOUIMX TPOCTHIE
HAy4YHBIA METOJI €CTECTBEHHBIE HAYKH ABJICHUS, HAIIPUMED:
NIO3HAHUS U3y4aroT IPUPOLY. — [IOYEMY OCTaHABJIMBACTCS JBHKYIIIECECS
EcrecTBeHHO-Hay4HBIH 10 TOPU30HTAJIBHON TOBEPXHOCTH TEJIO;
METOJ TO3HAHMS: — [I0YEMY B JKapKYI0 IIOTOZY B CBETION OJEkKIE
HaOJII0IEHNE, TOCTAHOBKA NpOXJaaHen, yeM B TéMHOU. [Ipegnoxenue
Hay4HOT'0 BOIIPOCA, croco00B MPOBEPKH FMIOTE3.
BBIJIBUJKEHUE TUIIOTE3, [IpoBeneHue ncciieT0BaHus 1o MPOBEPKE KAKOM-
HKCIIEPUMEHT IO MPOBEPKE | JINOO TMHOTE3BI.
TUIO0TE3, 00BSICHEHUE [TocTpoenue npocTelmux Moaenei Gpu3nIecKux
HaA0JI0/1TaeMOT0 SIBIICHUSI. SIBJICHU (B BUJI€ PUCYHKOB MJIM CXEM), HAIIPUMED
Onucanue prU3NUECKUX NaJiCHUE NPeaMETA; IPSIMOJIUHEHHOE
SIBJIEHUM C TIOMOILIBIO pacIpoOCTpaHEHUE CBETA
MOZEIIen
Hroro no pasneny 6
Paszpnes 2. IleppoHayanbHbIe CBeICHUS O CTPOCHUH BellecTBa
2.1 | Ctpoenue BeniecTna 1 CrpoeHnue BeuiecTna: HabGnronenue u unTepnperanus OnbIToB,

aTOMBI U MOJIEKYJIBI, UX
pa3mepsl. ONbITHI,
JOKa3bIBAIOIIINE
JUCKPETHOE CTPOCHUE
BEILECTBA

CBU/ICTEIBCTBYIOINUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHUH BEUIECTBA: OMBITHI C PACTBOPEHUEM
pa3IMYHBIX BEIIECTB B BOJIE.

Onenka pa3MepoB aTOMOB U MOJIEKYJT

C UCIONIb30BaHuEM (hoTorpaduii, HOTyUEHHBIX
Ha aTOMHOM CUJIOBOM MUKpockone (ACM) —
naboparopHas padora o Teme: «O1eHka
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JTuaMeTpa aToMa METOJIOM PsIIOB
(c ucnionibzoBanueM Gotorpaduii)».
Omnpenenenre pa3MepoB MaJIbIX T

2.2 | IBWxeHUE U
B3aUMOJICUCTBUE
YacTHI] BEIIECTBA

JIBMKEHUE 4aCTHI
BemecTBa. CBsI3b CKOPOCTH
JBUKEHUS YaCTHII

C TEMIIEPATyPOU.
bpoyHOBCKO€E nBUKEHNUE,
mupdy3us.
B3anmopeiicTBue yacTuIl
BEILIECTBA: IPUTSHKEHUE U
OTTAJIKMBaHUE

HaoOmronenue u o0bsicHeHre OPOYHOBCKOTO
JBI>KEHUS U sBJICHUS JudPy3uu.

[IpoBenenre 1 0OBICHEHHUE ONIBITOB

10 HaOJIOICHUIO TETJIOBOTO PACIIUPEHNUS T'a30B.
[IpoBenenre n 00BICHEHHUE OTIBITOB TIO
O0OHaPYKEHHUIO CHJT MOJIEKYJISIPHOTO TTPUTSHKCHUS
U OTTAJIKUBAHUS

2.3 | ArperaTHsie
COCTOSIHUS BEILIECTBA

ArperaTtHble COCTOSTHUS
BEILIECTBA: CTPOCHUE I'a30B,
KUJIKOCTEN U TBEPIBIX
(KpUCTaIIIMYECKHX) TEI.
B3aumocBsa3p Mexny
CBOMCTBAMH BEIIIECTB

B Pa3HbIX arperaTHbix
COCTOSIHUSIX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoenrneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM
BO/JIbI

Omnucanue (¢ UCMOIB30BaHUEM MPOCTHIX
MoOjieJiel) OCHOBHBIX Pa3IMUUii B CTPOCHUHU T'a30B,
JKUIKOCTEU U TBEPABIX TEIL.

OO0BsICcHEHNE MAJION CKUMAEMOCTH KUIKOCTEN U
TBEPIBIX T€J, OONBIION COKMMAEMOCTH Ia30B.
OObsicHeHUE COXpaHEeHUs] POPMBI TBEPIIBIX TEN U
TEKY4€CTH JKUJIKOCTH.

[IpoBeneHue ONbITOB, JOKA3bIBAIOIIUX, YTO

B TBEPJIOM COCTOSIHUU BOJIbl YACTUIIbI HAXOASATCS
B CpEJIHEM Jaibllie APYT OT Apyra (TIOTHOCTh
MEHBIIIE), YEM B JKUJIKOM.

Y cTaHOBIEHNE B3aUMOCBSI3U MEXKITY
OCOOEHHOCTSIMU arperaTHbIX COCTOSTHUMN BOJIBI U
CYIIIECTBOBAHHEM BOJHBIX OPTraHU3MOB

(MC — 6uonorus, reorpadus)

Hroro no pazuneny
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Pa3nen 3. /IBukeHue 1 B3auMOJelCTBHE TeJl

3.1 | Mexanudeckoe 3 Mexanunueckoe amxkeHue. | MccnegoBanre paBHOMEPHOTO IBUKECHUS,
JBUYKEHNE PaBHOMEpHOE U OIIPEJEIICHHUE €T0 IIPU3HAKOB.
HepaBHOMEpHOE ABKeHne. | HabmogeHne HepaBHOMEPHOTO IBUKECHUS U
Ckopoctb. Cpensss OIIPEJIEJICHHE €r0 OTINYUI OT paBHOMEPHOTO
CKOPOCTb IIpU JIBUYKEHUS.
HEPaBHOMEPHOM OnpeneneHne CKOPOCTH PaBHOMEPHOTO
ABWOKCHHUH. Pacuér myTtu | ABMKEHMS (LIApUKA B )KUAKOCTH, MOJIEIH
BPEMEHU JBUKEHUS AIEKTPUUECKOTO0 aBTOMOOWIIS U T.1.).
Ornpenenenune cpeiHEN CKOPOCTHU CKOJIbKEHUS
OpyCKa WJIM IIapuKa 10 HAaKJIOHHOM ITIOCKOCTH
Pemenue 3aa4 Ha onpeeseHue My TH, CKOPOCTH
Y BPEMEHU PABHOMEPHOI'O JBUKEHUS.
AHanu3 rpa@uKoB 3aBUCUMOCTH ITyTH U CKOPOCTH
OT BPEMEHHU
3.2 | Unepuus, macca, 4 SABnenue unepuuu. 3akoH | OObsICHEHUE U IPOTHO3UPOBAHKE SIBICHUIM,

IINIOTHOCTD

uHepuuu. Bzaumopercreue
TeJ KaK MpuYrHa
W3MEHEHUSI CKOPOCTH
IBIKEeHUS Ten. Macca Kak
Mepa HHEPTHOCTH Tea.
IImoTHOCTH BeliecTBa.
CBs3b INIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B €MHULIE O0BEMA
BEIIIECTBA

0OyCJIOBJIEHHBIX UHEPIIUEH, HATTPUMED, YTO
MPOUCXOJIUT MPU TOPMOKEHUU WU PE3KOM
MaHEBpE aBTOMOOMJIS, TOYEMY HEBO3MOKHO
MTHOBEHHO IIPEKPATUTH JIBUKEHUE HA BEJIOCUTIEE
WJIM CaMOKaTe " T. 1.

[IpoBeneHrE U aHAIN3 ONBITOB,
JEMOHCTPUPYIOLIUX U3MEHEHUE CKOPOCTH
JIBH)KCHUS TEJa B pE3yJIbTATE NEMCTBUS HA HETO
JIPYTUX TE.

Peurenne 3aga4 Ha onpeielieHue MacChl Tena, ero
00BEMA U MIIOTHOCTH.
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[IpoBeneHre u aHAIU3 ONBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTh U3MEHEHUS
CKOPOCTH TeJia OT €ro Macchl Ipu
B3aUMOJICHUCTBUU TeN. I3Mepenune macceol Tena
Pa3TUYHBIMH CTIOCOOAMH.

OrnpeneneHue IIOTHOCTH TeJla B PE3yJIbTaTe
U3MEPEHUs €ro Macchl U 00bEMa

3.3

Cuna. Bunel cun

14

Cuiia KaK XxapakTepUuCTHUKa
B3aUMOJEHCTBHUS TEN.
Cuiia ynpyrocTtu u 3aKoH
I'yka. U3mepenune cruiibl

C IIOMOIIBIO TUHAMOMETPA.
SIBneHuE TATOTEHUSA U CUjla
TspKecTh. Cuia TSKECTU
Ha JAPYrux IUIaHEeTax.

Bec Tema. HeBecomocTs.
CrnoxeHue cui,
HaIIPaBJICHHBIX 110 OJTHOU
MPSMO.
PaBHozencTByIOIIIAs CUIL.
Cwuia tpenus. Tpenue
CKOJIb)KCHUS U TPEHUE
nokosi. TpeHue B mpupojie
U TEXHUKE

M3yuyeHue B3auMOIeHCTBHSI KaK IPUYNHBI
M3MEHEHUS CKOPOCTH TeJla WK ero AedopMariii.
Onucanue peaibHbIX CUTYyallui B3aUMOICHCTBUS
TEJ C IOMOIIBIO MOJIENIEN, B KOTOPBIX BBOJAMUTCS
MOHATUE U U300pAKEHUE CHUIIBI.

N3yuenune cunsl ynpyroctu. Mccnenqoanue
3aBUCUMOCTH CHJIbl YIPYTOCTU OT yIJTUHEHUS
PE3MHOBOTO IIHYpa WX MPYKUHbI

(c moctpoenuemM rpaduka).

AHanu3 NpakTUYECKUX CUTYallUi, B KOTOPBIX
MPOSBIISIETCS IEUCTBUE CUIIBI YIIPYTOCTH
(ympyrocTs Msiua, KpOCCOBOK, BETOK JiepeBa

u Jp.).

AHanu3 cUTyaluii, CBI3aHHbIX C SIBJICHUEM
TATOTECHHUSI.

OOBbsacHeHne OpOUTANTBHOTO IBHYKEHUS TJIAHET

C MCTOJIb30BAHUEM SIBJICHUS TATOTCHUS U 3aKOHA
WHEPLIMHU.

N3mepenue Beca Tena ¢ HOMOIIBIO TUHAMOMETPA.
O60cHOBaHKE ATOTO CI1OCO0A UBMEPEHHUS.
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Ananus n MOJCIIMPOBAHHUC ABJICHUA HCBCCOMOCTHU.

DKCMEPUMEHTAIBHOE MOJyYEHUE PaBUiia
CJIOKEHUS CHUJI, HAIIPABJICHHBIX BJOJIb OJHOU
npsaMoi. OnpeeneHne BENTUYNHBI
PaBHOJCHCTBYIOILIEU CHII.

N3ydeHne Cuiibl TPEHHS CKOJIBKEHUS U CUITBI
TPEHUS MTOKOSI.

HccnenoBanne 3aBUCUMOCTH CUJIbI TPEHUS

OT CHUJIbI IaBJICHUS U CBOMCTB TPYIIMXCS
IIOBEPXHOCTEH.

AHanu3 NpakTUYECKUX CUTYalMil, B KOTOPBIX
MIPOSBIIACTCS AEUCTBUE CHIIBI TPEHUS,
UCIIOJIB3YIOTCS CITOCOOBI €€ YMEHBIIICHUS WU
yBeJIMUeHUsI (KaTaHWE Ha JIbIXKaX, KOHbKaX,
TOPMOKCHHE aBTOMOOMJIS, UCITOTh30BAHUE
MOAIIMIHUKOB, IMJIaBaHUE BOJHBIX )KUBOTHBIX
u 1p.). Pemienne 3ana4 ¢ ucnoib30BaHUEM
dbopmyt 1u1st pacu€Ta CHIIbI TSKECTH, CUITBI
YIIPYTOCTH, CUJIbI TPEHUS

Hroro no pasneny

21

Pa3znen 4. JlaBiieHne TBEPABIX TeJl, )KUAKOCTEH U ra30B

4.1 | aBnenwne. [lepenaua
JABJICHUS TBEPIABIMU
TeJIaMU, KUJKOCTIMU
U ra3aMu

3

JNaBnenue. CriocoObl
YMEHBIIICHUS ¥ YBETUICHUS
naBiieHus. JlaBineHue rasa.
3aBHCHUMOCTD JIaBJICHHS
rasa or oonéma,
TEeMITepaTypHhI.

Amnann3 1 00bSICHEHNE OIBITOB U IMPAKTHYCCKHUX

CUTYyaIui, B KOTOPBIX MIPOSBIISETCS CHJIA
TTaBJICHHS.

O6ocHOBaHME CITIOCOOOB YMEHbBIIICHUS U
YBEJIMYCHUS JTaBJICHUS.

W3y4eHne 3aBUCHMOCTH JaBJICHUS T'a3a
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Ilepenaua naBnenus
TBEPABIMU TEJIAMHU,
KUJIKOCTSIMH U ra3aMu.
3akon ITackans

0T 00bEMA U TEMIIEPATYPHI.

N3yuyenue ocobeHHOCTEN TIepeiauu 1aBJICHUS
TBEPABIMU TEJIAMH, KUAKOCTSIMH U Ta3aMH.
OO6ocHOBaHUE PE3yJIbTATOB OINBITOB
O0COOEHHOCTSIMH CTPOEHUS BEIIECTBA B TBEPIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSTHUSIX.
DKCIepUMEHTAIbHOE J0KA3aTeNIbCTBO 3aKOHA
ITackais.

Pemenune 3a1a4d Ha pacu€r gaBieHus TBEPIOTO
Tena

4.2 | JaBiaeHue KUJAKOCTH 3aBUCUMOCTE JaBJICHUS HccnenoBanue 3aBUCUMOCTH JABJIEHUS KUIKOCTH
KUJKOCTU OT TJTyOUHBI. OT TJIyOWHBI IOTPY>KEHUS U TUIOTHOCTH JKUJIKOCTH.
ITueBMaTnueckue MamuHbl. | HabmroneHue u o0bsICHEHUE THAPOCTATUYECKOTO
IM'uapocratuueckuii napajiokca Ha ocHoBe 3akoHa [lackans.
napagokc. Coobmaromuecs | 3ydeHue coodImaromuxcs cocyoB.
cocyabl. ['mapasiuueckue | Pernenue 3anaq Ha pacu€r AaBIICHUS JKUIKOCTH.
MEXaHU3MBbI OObsicHEeHUE MPUHIINIA IEHCTBUS
TUAPABINYECKOrO Mpecca, MHEBMATHUYECKUX
MaIIIYH.
AHanu3 u 00BbsICHEHNE IPAKTUYECKUX CUTYAIUH,
JIEMOHCTPHUPYIOLIUX NPOSBICHUE JaBICHUS
KUJKOCTH U 3aKkoHa [lackans, Hanmpumep
MIPOIIECCOB B OPTaHU3ME MPHU TITyOOKOBOTHOM
HBIPSHUU
4.3 | AtmocdepHoe ATtMmocdepa 3emiu u DKCIepuMeHTaIbHOE 0OHAPYIKEHHE
JaBJICHHE aTMoc(epHOe JaBJICHUE. aTMOC(EpHOro JIaBJICHHUS.

HpI/I‘II/IHBI CyIICCTBOBAaHUA

AnHanu3 1 00bsICHEHHE ONBITOB U IMPaKTHYCCKHUX
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BO3IYIITHOW 000JI0YKH
3emuin. OnbiT Toppuyesm.
N3mepenne atmochepHOTO
JABJICHUS. 3aBUCUMOCTh
aTMOC(EPHOTO AaBIICHUS
OT BBICOTHI HAJl yPOBHEM
Mops. [Tpubopsr

TUTSL U3MEPEHUS
aTMOC(EPHOIO 1aBJICHUS

CUTYyallui, CBI3aHHBIX C ICHCTBUEM
aTMOC(EPHOTO JaBJICHUSI.

OObsicCHEHUE CYIIECTBOBAHUS aTMOC(hEpHI
Ha 3eMJI€ U HEKOTOPBIX IJIAHETaX WU €€
OTCYTCTBUS Ha ApYrux mianerax u JIyne.
OObsiCHEHUE U3MEHEHUS TNIOTHOCTH aTMOC(hEphl
C BBICOTOM M 3aBUCUMOCTH aTMOC(HEPHOTO
JTABJICHUS OT BBICOTBI.

Pemrenue 3agau Ha pacy€t arMmochepHOTO
JTaBJICHUSI.

N3yuenue ycrpoiictBa OapoMeTpa-aHepoua

4.4

JlencTBUE )KUIKOCTH U
rasa Ha IOorpy>K€HHOe
B HUX TEJIO

JleicTBrE )KUAKOCTH U ras3a
HAa NOIPYKEHHOE B HUX
TeNno. BelTanikuBaromas
(apxumenoBa) cuiia. 3aKoH
Apxumena. IlnaBanue Ten.
BosgyxomnnaBanue

DKcrnepuMeHTalIbHOE 00HAPYKEHHE JIEHCTBUS
JKAJIKOCTHU U ras3a Ha MOrpyKEHHOE B HUX TEJIO.
Ornpenenenue BhITAJIKUBAIOIICH CUIIBL,
JICUCTBYIOLIEN HA TEJO, OTPYKEHHOE

B )KUJIKOCTb.

[IpoBenenuie u 00CykJI€HUE OTBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTh
BBITAJIKMBAOIIEN CUJIbI, ICHCTBYIOIIECH HA TEJIO
B KHUJKOCTH, OT 00bEMa MOTPYyKEHHOM

B KUJIKOCTh YaCTH Te€Ja U OT IMIIOTHOCTHU
YKUJIKOCTH.

IIposepka nezasucumocmu bimaaKugaowel
cumvl, oelicmayoujell Ha meio 8 HCUOKOCMU,
om maccyl meina.

HccnenoBanne 3aBUCUMOCTH BECa TEJA B BOJIE

OT 00bEMa OTPYKEHHOMN B KUIKOCTh YACTH TeJa.
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Pemenue 3a1a4 Ha TpUMEHEHUE 3aKOHA
Apxumena v ycIIOBHUS IIJIABAHUS TEJI.
KoHcTpynpoBanue apeomeTrpa uiu
KOHCTPYHPOBAHUE JIOJKH U OIIPEACIICHUE €€
Ipy30I0AbEMHOCTH

Hroro no pazneny

21

Pa3zpnes S. PaGora 1 MOIIHOCTB. JHEPrus

5.1

PabGoTta 1 MOIIHOCTE

3

Mexanudeckas padora.
MomHocTh

DKCIIEpPUMEHTAIBHOE OIPEIEICHUE
MEXaHUYECKON PaOOTHI CUITBI TSIKECTH

IIPY MMAJICHUHN TEJIA U CUJIbI TPEHUS

[P PABHOMEPHOM ITEPEMENIEHHUU TEJIa

10 TOPU30HTAIIBHON ITOBEPXHOCTH.

Pacuér momiHocTH, pa3BUBaeMOM MPHU NOABEME
IO JIECTHHIIE.

Pemienne 3a1a4 Ha pacué€T MEXaHUYECKON pabOThI
Y MOILIHOCTH

5.2

[IpocThie MEXaHU3MBI

[IpocTeie MEXaHU3MBI:
phIuar, 6JI0K, HaKJIOHHAsS
IUIOCKOCTB. [IpaBuiio
PaBHOBECHS phlUara.
IIpumenenue npasuna
PaBHOBECHS phlUara

K OJ10Ky. «30510TO€
npaBuio» Mexanuku. KITJ]
MPOCTHIX MEXAHU3MOB.
IIpocTeie MEXaHU3MBI

B OBITY U TEXHUKE

OrnpenesieHUe BBIMTPHIILIA B CUJIE MPOCTHIX
MEXaHU3MOB Ha MPUMEPE phluara, MoJIBUKHOIO U
HETIOJIBMKHOTO OJIOKOB, HAKJIOHHOM IIOCKOCTH.
HccnenoBanue ycioBUs paBHOBECHS pblyara.
OO6HapykeHHE CBONCTB IMTPOCTHIX MEXaHU3MOB

B PA3JIUYHBIX HHCTPYMEHTAX U MPUCTIOCOOTCHUSIX,
HCIIOJIB3YEMBIX B OBITY U TEXHUKE, a TAK¥Ke

B KUBBIX OpraHU3Max.

DKCIEepUMEHTAIbHOE JJOKAa3aTEIbCTBO PABEHCTBA
paboT MpY IPUMEHEHHUH MPOCTHIX MEXaHU3MOB.
Onpenenenue KII/] HakTOHHOM TJTIOCKOCTH.
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Pemenue 3a1ay Ha IpUMEHEHHUE IPaBUIIA
paBHOBecus pbryara u Ha pacuet KII/]

5.3 | Mexanuyeckas 4 Mexanunueckas 3HEPTHUsL. DKCNIEPUMEHTAIBHOE OIPEICIICHUE U3MEHEHUS
JHEpPrus Kunernueckas u KMHETUYECKOW U MOTEHINAIbHON SHEPTUU TEJIa
MOTEHIMAIbHAS SHEPTUS. IIPU €T0 CKATBIBAHUHM 110 HAKJIOHHOM TUIOCKOCTH.
[IpeBparienre ognoro Bujga | @opmMynupoBaHUe HA OCHOBE UCCIIEIOBAHUS
MEXaHUYECKOIN SHEPTUH 3aKOHA COXPAaHEHUSI MEXaHUUYECKON YHEPTUH.
B Ipyroil. 3aKkoH OO0cyxaeHue rpaHul] IPUMEHUMOCTH 3aKOHa
COXpaHEHUS SHEPTUU COXPAHEHHMS IHEPTUH.
B MEXAHUKE Pemrenue 3a1a4 ¢ HCIOJIB30BAHUEM 3aKOHA
COXpaHEHUs SHEPrUu
Hroro no pazneny 12
PesepBHOE Bpems 3
OBULIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
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8 KUIACC
Ne HaumenoBanue KoanuecrBo | IIporpammuoe conepkanne | (OCHOBHBIE BUABI ACSITEIBHOCTH O0YYAIOIINXCS
/1 pa3ziesioB U TeEM 4acoB

y4eOHOTO mpeaMeTa

Pa3gea 1. TenioBbIe ABJICHUSA

1.1

Ctpoenue u cBoiicTBa
BEILECTBA

OCHOBHBIE TTOJI0KEHUS
MOJIEKYJIIPHO-KUHETUYECKOU
TEOPUH CTPOCHUS BEIIECTBA.
Macca u pa3mepsl aTOMOB U
MoJieKy1. OMbITHI,
NOATBEPKAAIOLINE
OCHOBHBI€ ITOJIOKECHUS
MOJIEKYJIIPHO-KUHETUYECKOU
TEOPUHU.

Mopaenu TBEPAOTO, JKUIKOTO
1 Ta3000pa3HOT0 COCTOSTHUMN
BEILIECTBA.

Kpucramnuueckue n
amopdHbIe Tea.
OOBsiCHEHHE CBOMCTB ra3oB,
KUJKOCTEU U TBEPIBIX TEI
Ha OCHOBE MOJIOKEHUH
MOJIEKYJISIPHO-KUHETUYECKON
teopur. CMauMBaHue 1
KalWUIAPHBIE SIBJICHHUS.
TennoBoe pacmpenne n
CKaTHE

HaOnronenue u uHTEpIIpeTaIys ONbITOB,
CBUJICTEIILCTBYIOIIUX 00 aTOMHO-MOJICKYJISIPHOM
CTPOEHHHU BELIECTBA: OIBITHI C PACTBOPEHUEM
pA3JIMYHBIX BEIIECTB B BOJIE.

Pemenue 3a7a4 110 O1ICHUBAHUIO KOJWYECTBA
aTOMOB WJIM MOJIEKYJ B €IMHUIE 00BbEMa
BEILIECTBA.

AHaJIM3 TEKCTa IPEBHUX aTOMUCTOB (Hampumep,
(dparmenTta mosmel Jlykpenus «O npupoje
BEILICH» ) C U3JI0’)KEHHMEM 000CHOBaHUN aTOMHOMN
TUTIOTE3bI (CMBICTIOBOE uTeHUE). OlLeHKa
yOeAUTEILHOCTH 3TUX 000CHOBaHUH.
OOBbsicHeHHE OPOYHOBCKOTO JBHKCHHUS, SIBJICHHUS
nuddy3un v pa3Tuaril MeX Iy HUIMHA Ha OCHOBE
IIOJI0KEHUH MOJICKYJISIPHO-KUHETUYECKOU
TEOPUHU CTPOCHUS BEIIECTBA.

OO0bsicHeHHE OCHOBHBIX Pa3IUuUid B CTPOCHUU
ra3oB, KUJIKOCTEN U TBEPABIX TEI

C MCTIOJIb30BAHUEM ITOJIOKECHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUM CTPOCHUS BEIIECTBA.
[IpoBeneHrE OMNBITOB MO BHIPAIIUBAHUIO
KPHUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
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[IpoBenenrie u 0OBACHEHUE OMBITOB,
JEMOHCTPUPYIOUIUX KAWL PHBIE IBJICHUS U
SBJICHHE CMAYMBAHMSL.

OOBbscCHEHUE PO KaWJUISIPHBIX SIBJICHUH

JUISI IOCTYIUIEHMSI BOJIBI B OPTraHU3M PAaCTEHUM.
HabGnronenue, mpoBeneHne u o0bICHEHNE
OMBITOB MO HAOJIOIEHUIO TETLLIOBOTO
pacCIIMPEHHUs Ta30B, KUAKOCTEN U TBEPIBIX TEN.
OObsicHeHUE coXpaHeHHsI 00bEMa TBEPBIX Tell,
TEKYy4€CTH )KMJIKOCTH (B TOM YHCIIE, Pa3HUILIbI

B TEKYYECTH JUISl PA3HBIX KUJKOCTEN),

JABJICHUS Ta3a.

IIpoBeaeHME ONBITOB, TEMOHCTPUPYIOIINX
3aBUCUMOCTb JIaBJICHUS BO3/lyXa OT €ro o0bEmMa u
HarpeBaHUs WIN OXJIXKICHUS, U UX 00bICHEHUE
HA OCHOBE aTOMHO-MOJIEKYJIIPHOTO YUYEHHS.
AHanu3 NpakTUYECKUX CUTyallui, CBI3aHHBIX

CO CBOMCTBaMM I'a30B, )KUAKOCTEU U TBEPIBIX TEI

1.2

TennoBeie mpouecchl

21

Temneparypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHs s
sHeprusi. CrnocoObl
W3MEHEHUSI BHYTPEHHEN
DHEPI'UM: TEIIoNepeaada u
coBepieHue padboTel. Buabl
TeIUIoNepeaavu:

OO6ocHOBaHKE TTPABUII U3MEPECHUS TEMIIEPaTyPHI.
CpaBHeHHE pa3IMUHbIX CIOCOOOB U3MEPEHUS U
IIKaJl TEMITePaTyPHhI.

HaoOmronenne u o0bsCHEHHE OIBITOB,
JTEMOHCTPUPYIOIINX U3MEHEHUE BHYTPCHHEH
DHEPTUU TeJa B PE3yJIbTAaTe TEIIONEepEaur U
pabOThHI BHEIIHUX CHJI.

Hab6mronenne u 00bsICHEHHE OITBITOB,
00CyXICHHE MTPAKTUYCCKUX CUTYAIIHH,
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TEIUIONPOBOIHOCTb,
KOHBEKIIUSI, U3JTyUYCHHUE.
KonuuecTBO TEMIOTHI.

VY nenbHas TEIJIOEMKOCTD
BellecTBa. TermiooOMeH 1
TEIUIOBOE PaBHOBECHE.
YpaBHEHHE TEILUIOBOTO
Oananca. I[InaBinenue u
OTBEpACBaHUE
KPUCTAJJIMYECKUX BEIIECTB.
VnennHas TerioTa
TUIaBJICHUS.
[TapooOpazoBanue u
KOoHJeHcauus. Mcnapenue.
Kuneunue. Y nenpHas
TeIUI0Ta mapooOpa3oBaHUsI.
3aBUCHUMOCTh TEMITEPATYPhI
KHUIICHUS OT aTMOC(EepHOro
JTaBJICHUSL.

BrnaxnocTs Bo3yxa.
DHeprus TOIJIMBA.

VY nenbHas TemiIoTa
CrOpaHu4.

[TpunHIIUTIBI pAOOTHI
TermaoBbIX Aurarenein KI1/]
TEIJIOBOI'O JIBUTaTEI.
TenoBele IBUTATEIIN U

JEMOHCTPUPYIOIINX PA3JIMYHBIE BUIbI
TEIUIONEPENAYU: TEILUIONPOBOIHOCTb,
KOHBEKIIHIO, U3TTyUEHHUE.

WccnenoBanue siBieHUs TEII000OMEHA

IIPY CMELIMBAHUU XOJIOJHON U TOPSIYEN BOJIBL.
HaGnronenue ycTaHOBIIGHUS TEIIJIOBOTO
PaBHOBECUS MEXAY TOpAYEH U XOJIOJHOU BOJIOM.
Omnpenenenue (M3MepeHne) KOIMIECTBA
TEIIOTHI, TOTYUYEHHOTO BOJIOM IIPU TEIIIOOOMEHE
C HAarpeThIM METAIUINYECKUM LUJIUHIPOM.
Omnpenenenue (MU3MEPEHHE) YIETBHOM
TEIUIOEMKOCTH BEILIECTBA.

Peuienne 3a1a4, CBsI3aHHBIX C BBIYUCIEHUEM
KOJINYECTBA TETUIOTHI U TEMIIOEMKOCTH

MIPH TETTIOOOMEHE.

AHaIN3 CUTyallli PAKTUYECKOTO
UCIIOJIb30BaHUs TEIJIOBBIX CBOMCTB BELIECTB U
MaTepuasoB, HallpUMeEp, B LIEIAX
SHEProcOepeKEHUsI: TEMIION3OAINA,
sHEprocoeperaroue Kpolii,
TEPMOAKKYMYJISITOPHI U T. 1.

Habmnronenue siBjieHu ucrapeHust u
KOHJECHCALIUU.

Hccnenosanue npouecca uCapeHus
Pa3IMYHBIX JKUAKOCTEM.

OOBbsicHEHUE SIBJICHUN UCTIAPEHUS U
KOHJICHCAllMM Ha OCHOBE aTOMHO-
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3alIUTa OKPYKaroLEen
Cpelibl.

3aKOH COXpaHEHUS U
MIPEBPAILECHUS SHEPTUH
B TETUIOBBIX ITpOIIeccax

MOJICKYJIIPHOTO YUCHHUSI.
Ha6mronenue u o0bscHEeHHE MTpoliecca KUIeHHUS,
B TOM YHUCJI€ 3aBUCUMOCTH TEMIIEPATYPHI
KUTICHUSI OT JIaBJICHHUSI.

Omnpenenenue (U3MEPEHNE) OTHOCUTEIBHOM
BJIQXKHOCTH BO3JIyXa.

HaGnronenue nporiecca miaBaeHus
KPUCTAJUIMYECKOTO BEIIECTBA, HATIPUMED, JIbJIA.
CpaBHEHHE TTPOIIECCOB TUIABJICHHUSI
KPUCTAIUNIMYECKHUX TEJ U Pa3MITUCHUS

IpY HarpeBaHWU aMOP(PHBIX TeJl.

Onpenenenue (MU3MEpPEHUE) YACIbHON TETIOTHI
TUTABJICHUS JIBJIA.

OObsicHEHUE SBJICHUH TUTABJICHUS U
KpUCTANIU3AI[MU HA OCHOBE aTOMHO-
MOJICKYJISPHOTO YYCHHSI.

Pemenue 3a1a4, CBSI3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TEIUIOTHI B MpoIieccax
TETJIONepEIavy MPH TIIABICHUH U
KpUCTANIA3AIMHU, UICTIAPEHUH U KOHJICHCAIIUU.
AHanu3 CUTyanuii MpakTUYECKOro MPUMEHEHUS
SIBJICHUH TIJIABJICHUS U KPUCTAUTH3AIUH,
HAIpUMeED, MOTYyICHUE CBEPXUUCTHIX
MaTepHuasioB, COJIeBas TPEIKa U Jp.

AHanu3 paOoThl U 0OBSICHEHHUE MPUHIIUIIA
JIEHUCTBUSA TEIIJIOBOTO JIBUTATEJIS.

Brruucnenne koau4ecTBa TEIIIOTHI,
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BBIJICIIAIOIIETOCS IPU CTOPAHUM PA3TUYHBIX
BU0B ToruiuBa, U KIIJI geuraress.
OO0cyxIeHrE SKOJIOTHICCKHUX MOCIICICTBUI
WCIIOJIb30BAHUS JIBUTATEIEH BHYTPEHHETO
CrOpaHusl, TETUIOBBIX U THIPOIJICKTPOCTAHIINI

Hroro no pazneny

28

Paszpnes 2. JaekTpuyeckue u

MAaroHuTHbIC ABJICHUA

2.1 | DnexTpuueckue
3apsibl.
3apsKeHHBIE Tela U
HUX B3aUMOJCHUCTBUS

7

DJIeKTpU3aLUs TEN.

JIBa poaa 3JIEeKTPUUECKUX
3apsoB. Bzaumopencteue
3apsKEHHBIX TEJ.

3akoH KynoHa (3aBUCUMOCTh
CHUJIbI B3aNMOJICUCTBUS
3apsKEHHBIX TEJ

OT BEJIMYMHBI 3aPSI0B U
PACCTOSIHUS MEXKIY TEJIaMu).
DIIEKTpUUECKOE TOJIE.
Harmpsxk€HHOCTD
AIEKTPUYECKOTO TOJIA.
IIprHIMT cynepno3uuuu
ANEKTPUYECKUX MTOJIEN

(Ha KaUECTBEHHOM YpPOBHE).
Hocurenu snekrpuyeckux
3apsiioB. DJIE€MEHTAPHbIN
DIEKTPUYECKUH 3apsia.
Ctpoenue aToma.
[IpoBoaHUKH U

Habntonenue u npoBeieHUE OMBITOB

10 AJIEKTPU3ALUHU TEJI IPU CONPUKOCHOBEHUU U
WHIYKLHEH.

HabGmronenne n o0bsICHEHNE B3aUMOICHCTBHUS
OJHOUMEHHO Y PA3HOMMEHHO 3aPSI)KEHHBIX TEJL.
OOBsICHEHHE MTPUHIIMIIA ICHCTBHUS JICKTPOCKOIIA.
OOBsiCHEHUE SBICHUIN JICKTPU3AIIUN

MIPU CONPUKOCHOBEHUU TEJl U UHAYKIUEH

C MCIOJIb30BaHHUEM 3HAHUI O HOCUTEIIX
AJICKTPUYECKUX 3apsJI0B B BEIIECTBE.
Pacno3naBanne u 00bSICHEHHE SIBJICHUMN
AJIEKTPU3AIMU B TIOBCEHEBHOM KU3HMU.
HabGmronenne u 00bSICHEHNE ONBITOB,
WJUTIOCTPUPYIOLIMX 3aKOH COXPaHEHUSA
BJIEKTPUYECKOTO 3apsia.

Habntonenue onpIToB M0 MOJETUPOBAHUIO
CUJIOBBIX JIMHUM DJIEKTPUUECKOTO MOJIS.
HccnenoBanue 1eCTBUSA JIIEKTPUUECKOTO OIS
Ha IPOBOJHUKU U TUDJICKTPUKH
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IUBJIEKTPUKU. 3aKOH

COXpaHCHUS JICKTPUICCKOTO

3apsizia

2.2

ITocTostHHBIN
AIEKTPUYECKUN TOK

20

DIIEKTPUYECKUN TOK.

Y Ci0BUS CyIIECTBOBAHUS
AIEKTPUYECKOTO TOKA.
HcTouHnku mocTOSHHOTO
ToKa. [lencTBus
AIIEKTPUYECKOTO TOKA
(TermoBoe, XMMUYECKOE,
MarHuTHOE).
DIEKTPUYECKUNA TOK

B JKMJKOCTSIX M Tra3ax.
DJIeKTprUYEeCcKas LETb.
Cuna Toka. DJIeKTpUUYECKOe
HanpsKEeHHE.
ConpoTtuBieHue
IIPOBOJIHUKA. Y IEIbHOE
CONPOTUBJICHUE BEILIECTRA.
3akod OMa 11l ydyacTka
uenu. [locnenoBarenbHoe u
napasuiesibHOe COeIMHEHUE
MIPOBOJAHUKOB.

Pabora 1 MouHOCTh
AIEKTPUYECKOr0 TOKA.
3akoH [Ixoyns—Jlenua.
DIIEKTPUYECKUE LIENU U

HaOnronenue pa3auyHbiX BUAOB IEUCTBUS
3JICKTPUYECKOTO TOKA M OOHAPYKEHUE dTUX
BUJIOB JCHUCTBUS B IIOBCEIHEBHOM KHU3HU.
Habmronerre BO3HUKHOBEHHUSI Ta30BOT0 paspsijia
Y DJIEKTPUYECKOTO TOKA B AKUJIKOCTH

COopka 1 UCIIBITAHUE IIEKTPUUECKON 1IeTTH
IMOCTOSTHHOT'O TOKA.

HN3mepenune cuipl ToKka aMIIepMETPOM.
N3mepenne a1eKTpuueCcKoro HanpsiKeHus
BOJIbTMETPOM.

[IpoBenenue u 0ObSICHEHNUE OTBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTD
BJIEKTPUYECKOTO CONTPOTUBIIEHUS MPOBOJHUKA
OT €r0 JUIMHBI, TUIOLIAIN TIONIEPEYHOIO CEYECHUS
Y MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA,
MPOTEKAIOIIETO YEPE3 PEZUCTOP,

OT COMPOTHUBIICHUS PE3UCTOPA U HANIPSKCHUS
Ha PE3UCTOPE.

[IpoBepka npaBuia CI0KEHUS HATPSKECHUN
[IPU TIOCJIEIOBATEIBHOM COCIMHEHNUU JIBYX
PE3UCTOPOB.

[IpoBepka npaBuiia 1AJisi CUIIbI TOKA

IIPU NapajjIeIbHOM COEAUHEHUU PE3UCTOPOB.
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noTpeouTeH
DIIEKTPUIECKON SHEPTUH
B ObITy. KopoTkoe
3aMbIKaHUE

AHaIIA3 CUTyaIMi NOCJIEI0BATEIHHOIO U
napajieIbHOTO COEAUHEHHUS] TPOBOJHUKOB

B JJOMAIIHUX JIEKTPUYECKUX CETSAX.

Pemenue 3anau ¢ ncnosb3oBanneM 3akoHa Oma
1 popMyI1 pacyéTa 3JIEKTPUYECKOro
COIIPOTHUBIICHUS IIPH MOCIEA0BATEIILHOM U
[1apajuIeIbHOM COE€IMHEHUH ITPOBOJHUKOB.
Omnpenenenue pabOThI JIEKTPUUYECKOTO TOKA,
IPOTEKAIOIIETO YEPE3 PEZUCTOP.

OmnpeneneHre MOIHOCTH 3JEKTPUUECKOTO TOKA,
BBIJIEJISIEMO Ha PE3UCTOPE.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA YEPE3
JaMIIOYKY OT HaIlpsDKEHUs Ha Heil. Onpenenenue
KIIJI narpeBarens.

HccnenoBanue npeoOpa3oBaHus SHEPTUU

IIPU NOIBEME IPy3a JIEKTPOIBUTATEIEM.
OOBsiCHEHUE YCTPOMCTBA U TIPUHIIHAIIA JICHCTBHS
JIOMAIIHUX JIEKTPOHArPEeBATEbHBIX MPUOOPOB.
OObsicHEHUE TPUYMUH KOPOTKOTO 3aMbIKAHUS U
NPUHLNIIA JEUCTBUS IUIABKUX MPEIOXPAHUTEIEH.
Pemienne 3a1a4 ¢ UCIIONB30BAHMEM 3aKOHA
Jxoyna—Jlenua

2.3

MarsuTHbIC SIBICHUS

ITocTossHHBIE MAaTHUTHI.
BzaumopeiicTBue
IIOCTOSIHHBIX MarHUTOB.
MarHauTtHoe MoJIe.
MaruuTtHoe noJje 3eMiIn

HccnenoBanye MarHiTHOIO B3aUMOIEHCTBHUS
IMOCTOSIHHBIX MarHUTOB.

N3ydeHne MarHuTHOTO MOJIsl TOCTOSTHHBIX
MAarHUTOB MPU UX 00BEAMHEHUHU U Pa3J/ICTICHUM.
HccnenoBanue MariiTHOTO B3aUMOJIEHCTBHUS

45



®denepanbHas pabouas nporpamma | Dusuka. 7-9 kinaccel (0a30BbI YPOBEHD)

Y €T0 3HAYEHHUE IS )KU3HU
Ha 3emue. OnbIT Opcrena.
MaruauTHoe noJse
AJIEKTPUYECKOTO TOKA.
IIpumenenue
3JEKTPOMArHUTOB

B TexXHUKE. JlelicTBue
MAarHUTHOTIO MO

Ha MIPOBOJIHUK C TOKOM.
DIIEKTPOJIBUTATEIb
MOCTOSIHHOTO TOKa.
Hcnons3oBanue
AIEKTPOJBUTATENEN

B TEXHUYECKHUX YCTPOUCTBAX
Y HA TPAHCIIOPTE

MOCTOSIHHBIX MarHUTOB.
N3ydeHne MarHuTHOTO MOJIsl TOCTOSTHHBIX
MarHuTOB MPU X OOBEAMHEHUH U Pa3/ICICHUH.
[IpoBeneHue ONBITOB MO BU3yaIn3allUM TOJIS
NOCTOSIHHBIX MAarHUTOB.

N3yueHune aBIeHUS HAMAarHUYMBAHUS BEIIECTBA.
HccnenoBanne 1eCTBUS 3JIEKTPUIECKOTO TOKA
HAa MarHUTHYIO CTPEJIKY.

[IpoBeneHnE ONBITOB, JEMOHCTPUPYIOLIUX
3aBHCUMOCTb CHJIbI B3aUMO/ICCTBUS KaTYyIIIKH

C TOKOM M MarHuTa OT CHJIbl U HaIlpaBJICHUS TOKa
B KaTyUIKE.

AHaJIM3 CUTYyalMi NPAKTUYECKOrO MPUMEHEHUS
3JIEKTPOMArHUTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAX, TPOMBIIIJIEHHOCTH, MEJIUILIMHE).
N3yuenue nencTBus MarHUTHOTO MOJIS

HA MPOBOJHUK C TOKOM.

N3yuyeHne nelcTBUS SIIEKTPOABUTATEIS.
N3mepenue KII/] anekTpoaBurarenibHOM
YCTaHOBKH.

Pacrnio3znaBanue u aHanmu3 pa3IM4HbIX
MIPUMEHEHUM JJIEKTPOABUTATEIICH

(TpaHcmopT, OBITOBBIE YCTPOMCTBA U . )

24

DJIeKTpOMarHuTHas
WHIYKIHS

OnbiTel Papajes. SBieHue
AIEKTPOMAarHuTHOM
unaykuuu. [Ipasuno Jlenua.
DJIeKTpOreHeparop.

OnBITHI 11O HCCICOOBAHUIO ABJICHUA
BHQKTpOMaFHHTHOﬁ HHAYKOUN: UCCIICAOBAHUC
W3MCHCHMI 3HAUYCHUS U HalnpaBJICHUSA
HWHAYKOUOHHOI'O TOKa
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Crioco0sI mosry4eHus
AIEKTPUYECKON SHEPTUH.
DIIEKTPOCTAHIUN

Ha BO300HOBIISIEMbIX
HCTOYHHUKAX SHEPTUU

Hroro no pazneny 37
PezepBHOE Bpems 3
OBULIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME

47



®denepanbHas pabouas nporpamma | Dusuka. 7-9 kinaccel (0a30BbI YPOBEHD)

9 KUIACC
Ne HaumenoBanue KomnuectBo | Ilporpammuoe conepxanue | OCHOBHBIE BUJIBI JEATEILHOCTH 00YUYaAIOIINXCS
/1 pa3ziesioB U TeEM 4acoB

y4eOHOTro nmpeamMera

Pa3zgen 1. Mexanndeckue siBJIeHUSA

1.1

Mexannueckoe
JIIBUKEHUE U CIIOCOOBI
€ro ONUCaHusA

10

MexaHnueckoe JBUKECHUE.
MarepunanbHas TOUYKa.
Cucrema otcuéra.
OTHOCUTENBHOCTH
MEXaHUYECKOTO IBUKCHUSL.
PaBHomepHoe
NPSIMOJIMHEWHOE ABUKEHHUE.
HepaBHoMepHoe
NPSIMOJIMHENHOE ABUKEHHUE.
CpenHsis 1 MTHOBEHHAs
CKOpPOCTh T€Ja MpHU
HEPaBHOMEPHOM JIBUKEHHU.
Yckopenue.
PaBHOyCcKOpEeHHOE
IPSIMOJIMHENHOE JBUKECHUE.
CBoboHOE TaieHue.
Omnpitel [Nanumes.
PaBHOMEpPHOE NBUXKEHME

10 OKPYKHOCTH.

[Tepuon u yactora
oOpaiuenus. JIuneitHas u
YIJIOBasi CKOPOCTH.

AHanu3 1 00CyKJIeHHUE PA3TUYHbBIX TPUMEPOB
MEXaHUYECKOTO JIBUYKEHUSI.

OO6cy>xaenue rpaHul] IPUMEHUMOCTH MOJICIIN
«MaTepuagbHas TOUKa.

Onucanre MEXaHNYECKOTO ABMKCHUS
paznuYHbBIMU crioco0amMu (ypaBHeHUE, TabIuLa,
rpaduk).

AHanu3 )KU3HEHHBIX CUTYallU, B KOTOPBIX
IPOSIBISIETCS] OTHOCUTEILHOCTh MEXaHUYECKOTO
JBYKCHHUS.

Habmoienne MexaHM4ecKoro ABMKEHUS Tena
OTHOCHUTEJILHO Pa3HbIX TeJl OTCUETA.
CpaBHeHUeE MyTel U TPACKTOPUN IBUKEHUS
OJIHOTO M TOT'O K€ TeJla OTHOCUTEIBHO Pa3HbIX
TEJl OTCYETA.

Ananmus Tekcrta ['anunes 00 OTHOCUTEIHHOCTH
JBW)KCHHUS, BHITIOTHEHUE 3aJaHUI TIO TEKCTY
(CMBICTIOBOE UTCHHE).

Omnpenenenne cpeaHeil CKOPOCTH CKOJIbKEHUS
Opycka WU ABMXKEHHUS [IapUKa MO0 HAaKJIOHHON
TUIOCKOCTH.

AHanu3 u 00CcyXJIeHHre CITIOCO00B
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[HentpocTpemurensHOE
YCKOPECHHE

MPUOIKEHHOTO ONIPEIeTICHNS MTHOBECHHON
CKOPOCTH.

OrnpeneneHrue CKOpOCTH PaBHOMEPHOTO
JBIDKCHUS (IIIApHUKa B KUJIKOCTH, MOJICIIH
AICKTPUYECKOTO aBTOMOOWIIS | T. II.).
OmnpeneneHre MyTH, TPOKICHHOTO 3a IAaHHBIN
MIPOMEKYTOK BPEMEHH, U CKOPOCTH TeIa

110 rpa)uKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO
JBYKEHUS OT BPEMCHHU.

OO0Cy)aeHne BO3MOXHBIX TTPUHITUIIOB
JEHCTBUS IPUOOPOB, U3MEPSIOIINX CKOPOCTh
(cIUAOMETPOB).

Breraucnenne myTt 1 CKOpOCTH TIPH
PaBHOYCKOPEHHOM MPSIMOJTUHEHHOM JIBIKEHUN
Tela.

Omnpenenenre MPORIECHHOTO IMTyTH B YCKOPSHUS
JBYDKEHUS Teja 1Mo TpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJUHEHHOTO
JIBYDKEHUS Tela OT BPEMEHHU.

IIposepra eunomeswi: eciu

npuU pasHoyCKOPEHHOM OBUNCEHUU

Oe3 HauaIbHOU CKOPOCMU NYMU OMHOCANMCAL
KaK psio He4émHulx yuces, mo
COOMBEMCMBYIOUUE NPOMENCYMKU 8PeMeHU
O0OUHAKOBYL.
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Ornpenenenue yckopeHus Teia

[IPU PABHOYCKOPEHHOM JIBUKEHUU

10 HAKJIOHHOM TTIOCKOCTH.

N3mepenue nepuojaa U 4acTOThI 0OpaleHus
TeJa 10 OKPYKHOCTH.

Ornpenenenue CKOPOCTH PABHOMEPHOTO
JBIKEHUS TEJa M0 OKPYKHOCTH.

Peuienue 3aau Ha onpeesieHUE
KMHEMATUYECKUX XapAKTEPUCTUK
MEXaHUYECKOTO JBUKCHUS PA3TUYHBIX BUIOB.
PacnioznaBanue u npuOIMmKkEHHOE ONTUCAHUE
Pa3JIMYHBIX BUJIOB MEXAHUYECKOTO JIBHXKCHUS
B IIPUPO/IC U TEXHUKE (HA MPUMEpax CBOOOTHO
NaJAOIINX TEJ, IBUKEHHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEJCTB | JIP.)

1.2

B3aumoneiictBue Tei

20

IIepBsIii 3axk0oH HproTOHA.
Bropon 3akon HerotoHa.
Tperunii 3akon HerotoHna.
[IpuHIMII Cynepro3uLuu
CHUJL.

Cuna ynpyroctu. 3aKoH
['yka. Cuia TpeHus: cuna
TPEHUS CKOJIbKCHUS, CUJIa
TPEHUS MTOKOSI, IPYTHUE BUIBI
TPEHUS.

Cuita TSKECTH U 3aKOH
BCEMHUPHOT'O TATOTECHMUS.

Habmronenue u 00Cyx1€HUE ONBITOB

C IBFDKCHHEM TeJla MPU YMCHBIIICHUH BITHSHUS
JIPYTUX TEN, MPEMATCTBYIOMINX JIBIKCHHUIO.
Amnanus tekcta ["anuiiest ¢ onucaHueMm
MBICJICHHOT'O DKCTICPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH MHEPIIHH;
BBITIOJTHEHUE 33JIaHUH 110 TEKCTY (CMBICIIOBOE
YTEHHE).

OO0cy)aeHne BO3MOKHOCTH BBITIOJTHCHHUS
3aKOHA WHEPIIUU B Pa3IMYHBIX CHCTEMax
OTCUETA.

Habmronenue u 00CyxaeHuE MEXaHUIECKUX
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Yckopenue cBOOOTHOTO
najicHus. J|BrokeHue ImiaHeT
Bokpyr Connua. [lepBas
KOCMHYECKasi CKOPOCTb.

HesecoMocTs U nieperpysKu.

PaBHOBecHe marepuanbHOU
TOYKU. AOCOTIOTHO TBEPI0E
Teno. PaBHoBecHe TBEPAOTO
TeJa ¢ 3aKPEIIEHHON OChIO
BpaueHusi. MOMEHT CHJIBI.
LenTp TsiKxECTH

ABJIEHUH, TPOUCXOJAIINX B CUCTEME OTCUETA
«Tenexkay npu €€ paBHOMEPHOM

U YCKOPEHHOM JIBUKEHUN OTHOCUTEJIBHO
KaOuHeTa (PU3UKY.

JIeficTBUS C BEKTOPAMHU CHJI: BBITIOJIHEHUE
3a1aHUM 11O CJIIOKEHHIO U BBIYUTAHUIO
BEKTOPOB.

Habmtoienue u/unm npoBeieHHe OTBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTb YCKOPEHUS
TeJa OT MPUIIOKEHHON K HEMY CHJIBI U MacChl
Tena.

AHanu3 u 00bsICHEHUE SIBJICHUIN

C HCIOJIb30BAHUEM BTOPOro 3aKkoHa HproToHa.
Pewienne 3a1au ¢ UCIonb30BaHUEM BTOPOTO
3akoHa HproTOHA M nTpaBHiIa CI0KEHUS CUIL.
Onpenenenne KECTKOCTH MPYKUHBI.

AHanu3 cuTyanuii, B KOTOPbIX HaOIIOAAI0TCS
ynpyrue neopmanuu, 1 uX 00bICHEHHE

C UCII0JIb30BaHUEM 3aKoHa ['yka.

Pewienue 3a1a4 ¢ CMoap30BaHUEM 3aKOHA
I'yka.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS

CKOJIBXKCHUS OT CHUJIBI HOPMAJIbHOT'O AAaBJICHUA.

OO0cyxeHne pe3yabTaToOB UCCIEA0BAHNUS.
Onpenenenue ko3P puuueHTa TpeHus
CKOJIbKEHUS.

N3mepenue cuiibl TPEHUS OKOSL.
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Pemenwne 3a1a4 ¢ ucnonb3oBanueM GOpMyIIbI
JUTSL CUJTBI TPEHUS CKOJIBYKEHUS.

AHaIIU3 IBUKEHUS TEJl TOJBKO MO/ ICHCTBUEM
CHUJIBI TSIKECTH — CBOOOJHOIO MaJICHUSI.
OOBbscHEHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJIHOTO Ma/IEHUs OT MaccChl Tea.

OueHka BEJIMYUHBI CUJIBI TSATOTEHUS,
JNEUCTBYIOLIEH MEXAY ABYMS TeJIaMU

(1711 pa3HbIX Macc).

AHanu3 ABUKEHUS HEOECHBIX TEJ

10J1 ACHCTBUEM CHUJIbI TATOTCHHUS

(C UICIIOJIB30BAaHUEM JIOTIOJHUTEIBHBIX
HMCTOYHUKOB HHPOPMAITHH).

Pemenue 3a1a4 ¢ MCNOJIB30BaHUEM 3aKOHA
BCEMUPHOTO TATOTEHUS U (POPMYJIBI

JUTS1 pacu€Ta CUIIbI TSKECTH.

AHanu3 OpUrHHAIBHOTO TEKCTA,
OIKCHIBAIONIETO MPOSBIICHUS 3aKOHA
BCEMHUPHOT'O TATOTEHUS; BBIIIOJHEHUE 3aJaHUI
10 TEKCTY (CMBICIIOBOE UTEHUE).

Habntonenue u o0cyxkaeHuEe ONBITOB

10 U3MEHEHUIO BEca TeNa IPU YCKOPEHHOM
JBUKCHUU.

AHanu3 yciioBruii BO3HUKHOBEHUS! HEBECOMOCTHU
U TIEPETPY3KHU.

Pemenue 3a1a4 Ha onpeiesIeHUE Beca Tea

B Pa3JIMYHBIX YCIIOBUSAX.
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AHanu3 cuiI, JIEUCTBYIOIIUX HA TENO,
ITOKOSIIIEECS Ha OIOpe.
Onpenenenne NEHTPa TAKECTH PAZTAYHBIX TEI

1.3.

3aKOHBI COXpPaHEHHUs

10

Nmnynesc Tena. M3menenne
uMItyJsbca. IMITysibC CHIIBL.
3aKOH COXpaHEHUs
uMIyJibca. PeaktuBHoe
JBUYKEHUE.

Mexannueckas paboTa u
MoIHOCTh. Pabora cui
TSKECTH, YIIPYTOCTH,
TpeHus. CBsI3b DHEPTUU U
pabotsl. [loTeHnnanbHast
DHEPTHA TeNa, MOJHATOrO
HaJl IOBEPXHOCTHIO 3€MJIU.
[TorennmanbHas SHEPrUst
CKaTOM IPYKHUHBI.
Kunernueckas sHeprus.
Teopema 0 KHHETHUYECKOMN
SHEPIruu. 3aKOH COXPaHEHUS
MEXaHUYECKOU IHEPIUU

Habmonenue u 06Cyk1eHrE OTBITOB,
JEMOHCTPUPYIOIIUX TIEpeiavy UMITyJIbCca

IPY B3aUMOJICHCTBUY TEJl, 3aKOH COXPaHEHUS
UMITyJIbCa MPU aOCOIOTHO YIIPYTOM U
HEYNPYroM B3aUMOJCHCTBUU TEI.

AHaINU3 CUTyalui B OKpYKarolen KU3HU

C MCTIOIb30BAHUEM 3aKOHA COXPaHCHHUS
UMITyJIbCA.

PacmosnaBanue SBICHHS PEAaKTUBHOTO
JIBKEHUS B TIPUPOJIE Y TEXHUKE.
[IpumeHeHne 3aK0Ha COXpPAHEHHS UMITYJIbCa
JUTs pacy€Ta pe3yJabTaTOB B3aUMOICHCTBHS Tell
(Ha mpuMepax HEeyIpyroro B3auMoOICHCTBHS,
YIPYroro HEHTPAIbHOTO B3aUMOIEHCTBUS IBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPHIX
HETOIBMYKHO).

Pemenue 3a1a4 ¢ CIOJIb30BaHUEM 3aKOHA
COXpaHEHUS UMITYJIbCA.

Omnpenenenre pabOTHI CUITBI YIIPYTOCTH

MpHU OABEME TPy3a C UCTIOIB30BAaHUEM
HEMOJABM)KHOT'O U TIOJIBU’KHOTO OJIOKOB.
N3mepeHne MOIIHOCTH.

N3mepenune noTeHIMaabHOM SHEPTUH YIPYTO
nehOpMHUPOBAHHOM MPY>KUHBI.
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N3mepenne KNHETHYECKOW SJHEPIUM Tena

I10 JUINHE TOPMO3HOTO ITyTH.
OKCNEpUMEHTAIIBHOE CPABHEHUE U3MEHEHUS
IIOTEHIIMAJIbHOW U KWHETUYECKOW SHEPTUM Tea
NP JABUKEHUHU 110 HAKIIOHHOW IJTIOCKOCTH.
DKCIepUMEHTaIbHAs IPOBEPKA 3aKOHA
COXPAaHEHUS MEXaHUYECKOU SJHEPTUH

IIpU CBOOOTHOM TaICHUMU.

[IprMeHeHne 3aK0Ha COXpAHEHUS
MEXaHUYECKON SHEPTUU JJIs pacyéra

MOTEHUMATBHOU U KUHETUYECKOW SHEPTUU Tea.

Pemenue 3aJa4 C UCIIOJIb30BAHUCM 3aKOHA
COXpaHCHUA MEXaHUYECKOM 9HCPIrun

Htor

0 TIO pa3jemny

40

Pa3znen 2. MexannuecKue Ko

Je0aHUA U BOJTHBI

2.1

Mexannueckue
KoJiIcOaHUs

7

KonebarenbHoe aBuxeHueE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaAHUM: TIEPHUOT,
94acToTa, aMILTUTY/Ia.
Marematnueckuit u
PY>KUHHBIN MasTHUKH.
[IpeBparnienue suepruu
pH KoJieOaTeIbHOM
JIBKEHUH.

3aTyxaroniue KojaeoaHusl.
BoiHy X 1eHHbIE KOJIeOaHusl.
Pe3onanc

Habmronenne koaebauuii 1o JEUCTBUEM CHIT
TSOKECTH M YIIPYTOCTH U OOHApYKEHUE
0I00HBIX KOJIEOAHUH B OKPYKAIOIEM MUPE.
AHanu3 KosiebaHul Tpy3a Ha HUTU U

Ha nipy>kuHe. OnpenesieHre 4aCTOThI
KOJIe0aHWH MaTeMaTHIECKOTO U TIPYKMHHOTO
MasiTHUKOB.

HaOmronenne n 00bsICHSHUE SIBJICHUS
pe30HaHca.

HccnenoBanue 3aBUCUMOCTH TIEpUO/Ia
KOJIeOaHU MOABEIIEHHOTO K HUTH I'py3a

OT JUIMHEI HUTH.
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[IpoBepka HE3aBUCUMOCTH MEPHOJIa KOJIeOaHUI

I'py3a, IOABCHICHHOI'O K JICHTC, OT MAaCChI I'py3a.

Habmonenue u 06Cy X 1eHNE OTBITOB,
JEMOHCTPHUPYIOIINX 3aBUCUMOCTD MIEPHOA
KoJ1e0aHMii IPYKMHHOTO MAsITHUKA OT MAaCChI
rpy3a 1 )KECTKOCTH MPY>KUHBIL.

[IpumeneHre MaTeMaTUYECKOTO U MPYKUHHOTO
MasiTHUKOB B Ka4e€CTBE MOJIENICH ISl ONMCAHUS
KOJIeOaHUI B OKPY’KaIOIIEM MUDE.

Pemenne 3amay, CBS3aHHBIX C BHIYUCICHHEM
WJIU OLICHKOM 4acTOTHI (MIepHoia) KojaeOaHu
Hzmepenue yckopenus c600600H020 nadeHus

2.2

Mexanunueckue
BOJIHBI. 3BYK

MexaHnuecKkre BOJIHBI.
CBoiiCTBa MEXaHUYECKUX
BOJH. [IpononeHbIE N
IIOIIEpEYHbIE BOJIHBL. J[TnHa
BOJIHBI U CKOPOCTH €€
pacupoCTpaHEHHs.
MexaHn4eCcKrEe BOJIHBI

B TBEPAOM TeEIE,
CEHCMUYECKHE BOJIHBI.
3ByK. ' pOMKOCTB 3ByKa 1
BbICOTA TOHA. OTpaxeHue
3Byka. Uudpassyk u
YIBTPa3BYK

OOHapy>XeHHUe 1 aHaJIU3 BOJTHOBBIX SIBICHHIM
B OKPY>KaIoIlleM MHpE.

HaGnronenue pacnpocTpaHeHus MPOA0TbHBIX
Y TIONEPEYHBIX BOJIH (HA MOJEIH) U
oOHapy’KeHHE aHATOTUYHBIX BUIOB BOJIH

B IpHUpo/e (3BYK, BOJIHBI Ha BOJIE).
Brruucnenve qirHbI BOJTHBI U CKOPOCTH
pacnpocTpaHEHUS 3BYKOBBIX BOJIH.
DKCNEepUMEHTAIBHOE OTIPEICTICHUE TPAHUIT
YaCTOTHI CIBIIIUMBIX 3BYKOBBIX KOJICOAHHIA.
HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa

OT YaCTOTHI (B TOM YHCIIE, C UCIIOIh30BAHUEM
MY3bIKaJIbHBIX HHCTPYMEHTOB).

HabGmronenne u 00bICHEHUE SIBJIEHUS
aKyCTHYECKOTO PE30HAHCA.
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AHanu3 OpUruHaIBHOIO TEKCTA, HOCBALIEHHOTO
UCIOJIb30BAaHUIO 3BYKa (WK yJIbTPa3ByKa)

B TEXHUKE (9XOJIOKAIUsl, yIbTPa3ByK

B MEAUIIMHE U Ap.); BBIIOJHEHUE 3aJaHUI

10 TEKCTY (CMBICIIOBOE YTEHUE)

Hroro no pazneny

15

Pa3znes 3. D1eKTPOMArHUTHOE 110JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHBI

3.1 | DnekTpomarauTHOE 6 DJIEKTPOMAarHuTHOE MOJIe. [TocTpoenue paccyxneHnii, 000CHOBBIBAIOITUX
1oJie u DNEeKTPOMArHUTHBIC BOJHBI. | B3AUMOCBS3b AIEKTPUYECKOTO U MATHUTHOTO
AIEKTPOMArHUTHbBIE CaolicTBa MoJjieH.

BOJIHBI 3JIEKTPOMArHUTHBIX BOJIH. OKCIIEpUMEHTAIIBHOE N3yYECHHUE CBOWCTB
[lkaa 3JIEKTPOMArHUTHLIX | AJIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIC
BOJIH. Vcrionb3oBanue C TIOMOIIIbIO MOOMIBHOTO TenedoHa).
AIEKTPOMATrHUTHBIX BOJIH AHaJlU3 pEHTT€HOBCKUX CHUMKOB
JUISI COTOBOM CBSI3H. YeJI0BEYECKOr0 OpraHu3ma.
ONEeKTpOMarHMTHas IPUPOAA | AHaIU3 TEKCTOB, OITUCHIBAIOIIMX MPOSIBICHHSI
cBera. CKOpOCTh CBETA. ANIEKTPOMATHUTHOTO U3ITyYEHHUSI B IPUPOJIE:
BonHOBEIE CBOMCTBA CBETA | KUBBIC OPTaHU3MBI, U3 TyYCHHUS HEOSCHBIX TEI
(CMBICJIOBOE UTEHUE).
Pacno3HaBanue n aHamn3 pa3auyHbIX
IPUMEHEHUH 2JIEKTPOMArHUTHBIX BOJIH
B TEXHUKE.
N3yyeHne BOITHOBBIX CBOMCTB CBETA.
Pewenue 3anau ¢ ucnosib3oBaHueM Gpopmyi
JUTSI CKOPOCTH JIEKTPOMArHUTHBIX BOJIH, JITTUHBI
BOJIHBI U YaCTOTHI CBETA
Hroro no pasneny 6
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Pasznea 4. CBeToBbIE ABJICHUSA

4.1

3aKOHBI
pacrpocTpaHeHus
CcBETa

JlydeBast MOz€EIIb CBETA.
Hcrounuku ceera.
IIpsamonunenHoe
pacrnpoCTpaHEHUE CBETA.
3armenus Connua v JIyHsl.
Otpaxenue ceera. [1mockoe
3epKajo. 3aKOH OTPAXKEHHUS
CBETA.

[Ipenomnenue cBeta. 3aK0H
npenomiieHus csera. [lomnoe
BHYTPEHHEE OTPaKEHHE
ceera. Mcnons3oBaHue
MIOJIHOT'O BHYTPEHHETO
OTPAKEHUS B ONITUYECKUX
CBETOBOJAX

Ha6nrogenue onbITOB, AEMOHCTPUPYIOIMX
SBJICHUE NPSIMOJIMHENHOTO paCIPOCTPAHEHUS
cBeTa (BO3HUKHOBEHHE TEHU U MOJyTEHN),

Y UX UHTEPIIPETALINS C UCTIOJIb30BAHUEM
IIOHATHS CBETOBOTO JIy4Ya.

OObsicHEHUE U MOJICIMPOBAHKE COTHEYHOTO U
JIYHHOTO 3aTMEHUM.

HccnenoBanne 3aBUCUMOCTH yIJIa OTPAXKEHUS
CBETOBOTIO JIy4a OT yIJjla NaJCHHUs.

N3yuenue cBOMCTB U300pakeHUs B IJIOCKOM
3epKaje.

HaGnronenune u 00bSICHEHNE ONTBITOB

10 TIOJTYYEHHUI0 N300pakKeHU B BOTHYTOM H
BBIITYKJIOM 3epkaniax. HaOmronenue u
0OBSCHEHHE ONBITOB 110 IPEJIOMJIEHUIO CBETA
Ha TPAaHULE Pa3IUYHbIX CPE/l, B TOM YHUCIIE
OIIBITOB C MIOJIHBIM BHYTPEHHUM OTPaKEHHUEM.
HccnenoBanne 3aBUCUMOCTH yIia
IPEJOMIICHHS OT yTIJIa MaJICHUsI CBETOBOIO JIy4a
Ha TPAHULE «BO31YyX—CTEKIIO».
Pacno3znaBaHue sIBICHUI OTPAKEHUS U
IIPEJIOMIIEHUS CBETA B TIOBCETHEBHOM KU3HU.
AHanu3 1 00bsICHEHUE SIBJIEHUS ONITUYECKOTO
MUpaxa.

Pewmenue 3a1a4 ¢ nCronap30BaHUEM 3aKOHOB
OTPAKECHUS U IPEIIOMIICHHUS CBETA
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4.2 | JIuH3BI ¥ OITHYECKHUE 6 Jlunza. Xox mydeii B muu3e. | [lomydeHne n300pakeHHIA ¢ TOMOIIIBIO
npuOOpHI OnTuyeckas cucrema coOuparoILel U pacceuBarOLIEH JINH3.
¢doroanmapara, Mukpockona | Onpenenenue (OKyCHOTO PaCCTOSHUS U
u Teneckorna. ['na3 kak ONTHYECKOU CUJIbI COOMPAIOIIEH JINH3BI.
OTTHYECKasi CUCTEMA. AHanu3 yCTpONCTBA U MPUHIINIIA JCHCTBUS
bim3zopykocts u HEKOTOPBIX ONTHUYECKUX TPUOOPOB:
JAIbHO30PKOCTh ¢doToarnmnapaTa, MUKPOCKOTA, TEJIECKOIA.
N3yuyeHne moaenu riia3za Kak ONTUYECKOU
CUCTEMBI. AHAJU3 SIBJICHUH OJTU30PYKOCTH
U TalIbHO30PKOCTH, MPUHIIUTIA JCHCTBUSA
OYKOB
4.3 | Paznoxxenue 0e0ro 3 Pasnoxxenue 0eoro csera Habmronenue pasnoxxenus 6e10ro cBeTa
CBETa B CIIEKTP B ciekTp. OnbiTel HpIOTOHA. | B CIEKTD.
CroxeHne CreKTpaTbHbBIX Hab6nronenue u 00bSICHEHHE ONBITOB
nBetoB. [lucnepcus ceera 10 MOJIYYEHHIO OEJIOro CBeTa MpHU CI0KEHUU
CBETa Pa3HBIX I[BETOB.
[IpoBeneHue 1 0OBICHEHHUE OTIBITOB
10 BOCITPHUSITHIO 1[BETA MTPEAMETOB IPU UX
HAOJIIOICHUH YePEe3 IIBETOBBIC (DUITBTPHI
(LIBETHBIE OYKH)
Hroro no pazneny 15
Paznen S. KBanToBbIE sIBJICHUS
5.1 | Ucnyckanue u 4 OneiTel Pezepdopna u OG6cyxaenue 1enu onsiToB Pezepdopaa

IIOI10MCHHUEC CBCTA
aTOMOM

IJIaHEeTapHas MOJENb aTOMA.
Moguens atoma bopa.
Hcnyckanue v 1orioneHue

I10 UCCJICAOBAaHNUIO aTOMOB, BBIJIBUXKCHHC
T'AIIOTE3 O BOBMOJKHBIX PE3YyJibTaTaX OIIbITOB
B 3aBUCUMOCTH OT IIPCAIIOJIaracMoro CTpoCHHUA

58



®denepanbHas pabouas nporpamma | Dusuka. 7-9 kinaccel (0a30BbI YPOBEHD)

ceera aToMOM. KBaHTBLI.
JInHenyaTsie CIEKTPHI

aToMOB, (hOPMYJTUPOBAHHUE BHIBOJIOB

W3 pEe3yJIbTATOB ONBITOB.

OO6cy>xaeHne TpOTUBOPEUHA IIIaHETAPHON
MOJICIY aTOMa U OCHOBAHMU I TUIOTE3bI
Bopa o cranmonapHbIX OpOUTaX IJIEKTPOHOB.
HaOmronenue CrIomHbIX U JIMHEHYATBIX
CIIEKTPOB M3JIyUYE€HUS Pa3IUYHBIX BEUIECTB.
OO0bsicHeHUE IMHENYAThIX CIIEKTPOB U3JIyUYEHUS

5.2

CtpoeHue aTOMHOTO
anpa

PanuoakTuBHOCTH. Anb(da-,
OeTa- U TaMMa-u3IyYeHUsI.
Crtpoenue aToOMHOTO spa.
Hyknonnas Mozeins
aTOMHOTO siipa. M30Toms!.
PanuoaktuBHbIE
npeBpaunenus. [lepron
IIOJIypacIiaia aTOMHBIX s1ep

OOGcyx1eHue BO3MOXKHBIX TUIIOTE3 O MOJEISAX
CTPOEHHUS SIpa.

Onpenenenue cocrasa siaep Mo 3aJaHHBIM
MACCOBBIM U 3apsIIOBBIM YHCIIAM U

T10 TIOJIOKEHUIO B IEPUOJNYECKON CUCTEME
AJIEMEHTOB.

AHanu3 U3MEHEHUS COCTABA AIPA U €TO
MOJIOKEHHUS B IIEPUOJIMYECKON CUCTEME

IIPU 0-PaJMOAKTUBHOCTH.

HccnenoBanue TpeKOB 0-4aCTHULL 110 TOTOBBIM
dboTorpadusim.

OO0HapyxeHue 1 U3MEpPEHHe PaHuallMiOHHOTO
¢dboHa ¢ TOMOTIBIO JO3UMETPA, OTICHKA €r0
UHTEHCUBHOCTH.

Anann3 OMOJIOTHYECKUX N3MCHCHUH,
IPOUCXOAIINX MO IEHUCTBUEM
PaIMOAKTUBHBIX U3JTYYEHU.
Hcnonb3oBaHue paluOaKTUBHBIX U3TyYEHUN
B MEJIUIIMHE
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5.3 | SlnepHble peakuuu 7 SAnepHble peakuu. 3akoHbl | PernieHue 3a1ad ¢ HCMOIb30BaHUEM 3aKOHOB
COXpPaHEHU 3aps110BOr0 U COXPAHEHMS MAaCCOBBIX U 3apPsOBBIX YUCET
MacCOBOT'0 YHCEIL. DHEPIrUs | Ha ONpPENESICHUE PE3yJIbTATOB AIEPHBIX
CBS3M aTOMHBIX sep. CBA3b | peakiuil; aHaau3 BO3MOKHOCTH WITU
Macchl M DHEpPIruM. Peakuuyu | HEBO3MOXKHOCTH SIACPHOM PEaKITHH.
CHUHTE3a U ICJICHUS SAEp. OneHka SHEpruu CBSI3U SAEP C UCIOIb30BAHUEM
Ncrounuku sHeprun ConHua | popMyasl DWHINTECHHA.
U 3BE31. S nepHas OO6cyx1eHne MepCueKTUB UCTIOIb30BAHUS
sHepretuka. Jlencreus YIIPaBIAEMOr0 TEPMOSIAEPHOrO CUHTE3A.
paJMOaKTUBHEIX M3IyYeHUH | OOCyXIeHUE MPEUMYIIECTB U SKOJIOTHUYECKUX
Ha KUBBIE OPTaHU3MBI po0JieM, CBSI3aHHBIX C JIEPHON YPHEPTETUKOMN
Hroro no pazgeny 17

IHoBTOPHUTEIBLHO-0000IAOIMIA MOTYJIb

[ToBTOpEHUE M
00001IeHNEe
coJiepaHus Kypca
busuku 3a 7-9 Ki1accel

9

Cucrematuzanus u
0000111eH1Ee TPEAMETHOTO
coJiepKaHUs U OIbITa
JIEITEILHOCTH,
pUOOPETEHHOTO

IIpU U3YYEHUHU BCETO Kypca
(bU3UKH OCHOBHOT'O OOIIETro
o0pa3oBaHUs.

[ToaroroBka K OCHOBHOMY
roCyJIapCTBEHHOMY
’K3aMEeHy 10 (pU3UKe

TSl OOyYaroIuXxcs,
BBIOPABIIINX ATOT YUEOHBIN
peaMeT

Brinonnenue yueOHbIX 3aJJaHU, TPEOYIOIINX
JIEMOHCTPAIMA KOMIIETCHTHOCTEH,
XapaKTepU3YIOIIUX €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

— MIPUMEHEHUS TIOJTyICHHBIX 3HAHHUM

JUTSI HAYYHOTO OOBSICHEHUS (PU3UUECKHIX
SIBJICHUM B OKPY’KaIOILLEW IPUPOJIE,

B MTOBCETHEBHOM JKM3HU U BBISBICHUS
(U3HUECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOT U,

— NMPUMEHEHHU S OCBOCHHBIX
AKCIIEPUMEHTATBLHBIX YMEHUIN

JUTSI NCCTIEIOBAaHMS (PU3NYECKUX SIBJICHUH,
B TOM YHCJIE JIJIS1 IPOBEPKH THUTIOTE3
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Y BBISIBIICHUS] 3aKOHOMEPHOCTEN.

Pewienne pacu€THbIX 3a/1a4, B TOM YUCIIE
MPEAIOoIaraInX UCIIOIb30BaHue (PU3UIECKUX
MOJIEJIEM U OCHOBAHHBIX HAa COJEPKAHUU
Pa3IUYHBIX pa3/iesioB Kypca PU3UKH.
BrinonHenue u 3amura rpynmnoBbIX UK
VHJIUBUIYAJIbHBIX TPOEKTOB, CBA3aHHBIX

C coJiep KaHueM Kypca pu3uku

Uroro no pazgeny 9
OBLIEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME
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