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®denepanbHas paboyasi mporpamma 1o ydeoHomy mnpeamery «Dusukay (6a30BbIf
ypoBeHb) (mpeameTHass o0nacTh «ECTECTBEHHO-HAay4yHbIE TIPEAMETHI») (Hanee
COOTBETCTBEHHO — MporpaMma 1o ¢usnke, (U3HMKa) BKIOYAET MOSICHUTEIbHYIO
3aMMCKY, coAepKaHue OOy4eHHMs], INIAHUPYEMbIE€ PE3YJIbTaThl OCBOCHUS MPOTrpaMMBbI IO
du3nKe, TeMaTHUYECKOE MJIAHUPOBAHUE.

HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no gu3uke Ha ypOBHE OCHOBHOT'O 0O1Iero o0pa3oBaHus COCTaBjIeHa Ha
OCHOBE TOJIOXKCHUH U TpeOOBaHUH K pe3yIbTaTaM OCBOCHHMS Ha 0a30BOM YpOBHE
OCHOBHOM 00pazoBarenbHOM nmporpamMmsl, pencrapieHHbIX B PI'OC OO0, a takxe ¢
yuéToM ¢enepaibHOli pabodeii mporpaMMbl BOCIMTaHus ¥ KoHIeNIuy npernogaBaHus
yueOHoro npeamera «Duzukay.

ConepxkaHue TmporpamMmbl 1Mo (uW3WKe HampaBlIeHO Ha  (HOPMHUPOBAHUE
€CTCCTBEHHO-HaYYHOW IPAMOTHOCTH OOYYAIOIIMXCS W OPTaHU3AIMI0 U3YYCHHS (PU3NKU
Ha JICSITEIIbHOCTHOW OCHOBE. B mporpamme mo (u3uKe YUHUTHIBAIOTCS BO3MOKHOCTH
yueOHOro mnpenmera B peanuzanuu Tpebopanuit PI'OC OO0 K mIaHUPYEMBIM
JUYHOCTHBIM M METANpPEJIMETHBIM Pe3yJIbTaTaM OOYYCHHsSI, a TaKXKEe MEXKIPEIMETHBIC
CBS3M C€CTCCTBCHHO-HAYYHBIX YYEOHBIX NPEJIMETOB Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3zoBaHUsI.

[Iporpamma no pu3rke ycTaHaBIUBAET paclpeereHrue y4eOHOro MaTepuaa 1mo
rojaM o0y4eHus (1o Kjaccam), mpejjaraetT MIpUMEPHYIO MMOCIeI0BATEIbHOCTh U3yUeHUs
TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHsI MPEIMETHOTO COIEPKAHUSI U YUETE BO3PACTHBIX
0COOCHHOCTEH 00yYarOIITHXCS.

[Iporpamma no gusuke pazpaboTaHa ¢ HETbI0 OKA3aHHS METOIUYECKON TOMOIITU
YUUTENIO B CO3/IaHUU paboyeil mporpaMMbl IO y4€OHOMY MPEIMETY.

duznka SBISETCS CHCTEMOOOPA3YIOIUM [IJIi €CTECTBEHHO-HAYUYHBIX Y4EeOHBIX
IIPEIMETOB, TTOCKOJIbKY (DH3MYECKre 3aKOHBI JIe)KAT B OCHOBE IMPOIIECCOB U SIBIICHUI,
M3y4aeMbIX XHMHEH, OWoJjorued, acTpoHOMHEW W ¢uznueckod reorpadueld, BHOCHUT
BKJIaJl B €CTECTBEHHO-HAyYHYIO KapTHHY MHpa, MPEAOCTaBIsAeT HAauOoJee SCHbBIE
oOpasnbl MPUMEHEHUs HAYYHOTO METO/Ja TO3HAHUSA, TO €CTh CIMmocoba TMOMydeHUs
JIOCTOBEPHBIX 3HAHHUM O MUpE.

Omna w3 TaBHBIX 3a7ad  (U3WYECKOrO OOpa30BaHHMS B CTPYKTYpe OOIIEro
oOpa3oBaHHs COCTOUT B()OPMUPOBAHWHM €CTECTBCHHO-HAYYHON TPAMOTHOCTH U
WHTEpEca K HayKe y 00yJaromuxcs.

Nzyuyenune ¢pusnku Ha 6a30BOM YPOBHE MPEIOJIATAET OBIIAJICHUE CIEIYIOTUMHU
KOMITETEHTHOCTSIMH, XapaKTePU3YIOIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTH:

HAy4HO OOBSICHATDH SBIICHUS,

OIICHUBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICTOBAHMS,

WHTEPIPETUPOBATHAAHHBIC U WCIOJNBh30BaTh HAYYHBIC JOKAa3aTeIhCTBA
JUTSI TIOJTyYEHUST BBIBOIOBY.



[enu nzyuenust GpU3MKU HA YPOBHE OCHOBHOT'O OOIIEr0 0Opa30BaHUs OMPEICIICHBI
B KoHuenuuu npenoxaBanus yueoHoro npeamera «dusuka» B 00pa3oBaTeIbHbIX
OpraHu3aLuaX Poccuiickon Oenepanuu, peAN3YIOIINX OCHOBHBIE
oOmeoOpazoBareiabHble  MpOrpamMMbl,  yTBEpKIEHHOHM  pemeHueM  Komnerun
MunuctepctBa npocsenienus Poccutickoit denepanuu (mpotokon ot 3 aexadps 2019 r.
Ne T1IK-4BH).

Henu uzydyenus GU3nKu:

NpUOOpETeHNE UHTEPECA U CTPEMIICHHUS 00YJaIOUXCsl K HAYYHOMY U3YUYEHUIO
MPUPOABI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTE;

pa3BUTHE MPEJCTABICHUI O HAYYHOM METO/e MO3HaHUs U (OPMHUPOBAHUE
UCCJIeI0BATEIBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(opMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3y4eHUs] OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

(dopMUpoBaHUE NIPE/ICTABICHUA O poidi  (QU3UKK I Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE MPEJCTaBICHUI O BO3MOXHBIX cdepax Oynyuiei npodeccrnoHanbHOU
JESITEBHOCTH, CBA3aHHOW ¢ (PU3MKOM, MOATOTOBKA K JlajJbHEHIIEMY 00yUYEHHUIO B 3TOM
HaIPaBJICHUH.

JlocTrkeHue 3TUX 1eJeil MporpaMMbl IO (PU3KUKE Ha YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHus 00ecrieunBaeTCsl PEHICHUEM CIIEIYIONIUX 3a1a4:

npuoOpeTeHne 3HAaHUM O TUCKPETHOM CTPOEHUH BEIIECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, SJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSAX;

npuoOpeTeHne yMEHHH ONHUChIBATH U OOBSICHATH (DU3HUYECKUE  SIBICHUS
C MCTIOJIb30BAHUEM TOJYyUYEHHBIX 3HAHUM;

OCBOEHHE METOJIOB PEIICHUS POCTEHUIITNX PACUETHBIX 3324 C UCIIOJIb30BAHUEM
duznuecknx Moenel, TROPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHMHM HAONMIOJATh MPUPOJHBIC SBICHUS W BBINOJHATH OIBITHI,
nabopaTopHbie pabOThl W SKCIEPUMEHTAJbHBIE HCCIEIOBAHUS C HCIOIH30BAHUEM
U3MEpUTETBHBIX TPHUOOPOB;

OCBOCHHUE TPUEMOB PaboOTHI ¢ MHMOPMALUEH (PU3UIECKOTO COACPIKAHMS, BKIIFOU A
uHOPMAIIMI0O O COBPEMEHHBIX JOCTMIKCHUAX (U3HKH, AaHAIW3 U KPUTUYECKOE
OlICHMBaHUE WH(HOPMAIIHH;

3HAKOMCTBO cO cpepamu mpodeCcCHOHATILHON IeATeIbHOCTH, CBSI3aHHBIMHU C
(bu3HUKOA, U COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAHHBIMU Ha JIOCTUKEHUSIX
buznuecKkon HaAyKH.

Ha wusydyenme ¢usuku (0a30BbIi ypOBEHb) Ha YypPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus oTBoauTcs 238 yacoB: B 7 kimacce — 68 wacoB (2 waca B HeAeNm0), B 8
KJacce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HEJENIO).

[Ipennmaraemerii B mporpamMme 1o (QU3NKE MepedeHb JTabopaTOpHBIX padboT u
OMBITOB HOCUT pPEKOMEHJATENbHBIA  XapakTep, YUUTEITh

JenaeT BBIOOD npoBeAeHUsl J1abOpaTOpHBIX paboT U
ONBITOB C Y4YETOM HHIMBUAYAJIbHBIX OCOOCHHOCTEH OOy4YaromMXcs, CIHCKa
AKCHEPUMEHTAIBHBIX 3a/IaHUH, MPEIJIaraeMbIX B paMKaX OCHOBHOTO T'OCYAapCTBEHHOTO
JK3aMeHa o (u3HuKe.
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Paznen 1. ®u3uka u e€ poJib B MO3HAHUM OKPYKAKOLIEr0 MUPa

®dusuka — HayKa o npupoje. SBienus npupoasl. PU3nyecKue sIBICHUS:
MEXaHUYECKUE, TEIUIOBBIE, JIEKTPUUYECKUE, MArHUTHBIE, CBETOBbLIE, 3BYKOBBIE.

®duznyeckue BenuuuHbl. M3mepenue puznueckux Benuund. Gusnueckue
npudopsl. [lorpemnocts u3mMmepennii MexxayHapoiHasi cHCTeMa €IMHUIL.

Kak ¢uzuka u  Jpyrue  eCTeCTBEHHbIE  HAyKHM  HM3y4alOT  NPUPONY.
EcTtecTBeHHO-HAY4YHBI METO/ MO3HAHUS: HaOIIOeHUE, TOCTAHOBKA HAYYHOT'O BOMpPOCA,
BBIIBIDKEHHE  TUIIOTE3, OKCIEPUMEHT TI0 TMPOBEPKE TUIOTE3, OOBSICHEHHE
HabmoaeMoro sBieHus. Onucanue GU3NYECKUX SIBICHUN C TOMOLIBI0 MOJIENEH.

Jlemoncmpayuu
MexaHnnyeckue, TeIIOBbIC, JIEKTPUUECKHUE, MATHUTHBIC, CBETOBBIC SIBJICHUSL.
dusnyeckre MpuoOOPsI U MPoIeAypa NPSIMbIXU3MEPEHUN aHAJIOTOBBIM U ITU(POBLIM
npruOOpOM.

JlabopamopHvie pabomul u onvimol

Omnpenenenre NEHBI ASIESHUS KA H3MEPUTEIILHOTO TprUOopa.

N3mepenne paccTosTHUN.

N3mepenne 00bEMa JKUIKOCTH U TBEPIOTO Tela.

Omnpenenenne pa3MepoB MaIbIX Tell.

W3Mepenne TeMrnepaTyphl Py TTOMOIITH KUKOCTHOTO TEPMOMETPA U TaTIHKa
TEMIIEPaTyPBHI.

[TpoBeneHue nccaenoBaHMUS 110 IPOBEPKE TUITOTE3BI: JATBHOCTH IMOJIETA IIAPUKA,
MYIICHHOTO TOPU30HTAIBHO, TEM OO0JIBIIE, YeM OOJIbIIE BBICOTA ITyCKa.

Pa3znea 2. IlepBoHayajibHbIE CBeJeHHUSI 0 CTPOCHUHU BElECTBA

CrpoeHue BellecTBa: aTOMbI U MOJIEKYJIbL, UX pazMepbl. ONBITHI, T0KA3bIBAIOIINE
JUACKPETHOE CTPOCHUE BEILIECTBA.

JIBr>keHue yacTull BeuiecTBa. CBsI3b CKOPOCTH ABUKEHUS YACTHUIL C TEMIIEPATYpPOH.
bpoyHoBckoe nBmwkenue, nuddysus. BzaumoaeicTBue 4acTHIl BEIIECTBA: IPUTSIKESHHE
Y OTTaJIKUBAHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, XUJIKOCTEM W TBEPABIX
(kpucTamindeckux) Tell. B3auMoOcCBs3b MEXAy CBOMCTBAMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUAX W WX aTOMHO-MOJEKYISPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

HaGntonenne OpoyHOBCKOTO ABUKEHUS.

Ha6monenue nuddysun.

HaGmronenne siBieHmi, 0OBACHSIIOMUXCS TPUTSHKCHUEM WU OTTATKUBAHUEM
YJaCTHII BEIIECTBA.



JlabopamopHvie pabomul u onvimol
OueHka quaMeTpa aroMa METOJIOM PSI0B (C UcTosib30BaHUeM (oTorpaduii).
OnbIThI 10 HAOIOICHUIO TETJIOBOT'O PACIIUPEHUS ra30B.
OnbIThI O OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO TTPUTSKEHUS.

Pa3nen 3. /IBu:keHMe M B3auUMOAeiicTBHE TeJl
Mexannyeckoe ABWKeHUE. PaBHOMEPHOE U HEpAaBHOMEPHOE BUKEHHUE. CKOPOCTB.
Cpennsis CKOpOCTb NPU HEPABHOMEPHOM JBH>KEHUH. Pacdy€T myTu U BpeMeHn
NBHO)KEHUA. SIBI€HUE UHEPIMU. 3aKOH MHEpLMU. B3anmoaeicTBue Tell Kak IpUYruHa
M3MEHEHUSI CKOPOCTH JBHKEHUS Tell. Macca kak Mepa HHEPTHOCTH Tena. [InoTHoCTh
BEIIECTBA.
CBs13b TUIOTHOCTHU € KOJIMUYECTBOM MOJICKYJI B €AMHUIIE 00bEMA BEIIIECTRA.

Cuna kak XapakTepUCTHKa B3auMojeicTBus ten. Cuiia ynpyroctyd u 3akoH ['yka.
N3mepeHne cuibl ¢ MOMOIIBIO JTHUHAMOMETPA. SIBIEHHUE TATOTEHUS WM CHJIA TIAKECTH.
Cuna TspKecTM Ha JApyrux IuiaHetax. Bec Tema. Hesecomocts. CrioxkeHue cui,
HaMpaBJICHHBIX TO OJHOW mpsiMoi. PaBHoneicTByromas cwi. Cuna Tpenus. TpeHue
CKOJIBXKCHUS U TPEHUE MOKOA. TpeHre B MPUPOAE U TEXHUKE.

Jlemoncmpayuu
HaGmroneHre MexaHu4eCcKoro JIBUKEHUS Tea.
N3Mmepenne ckopoCcTH MPSIMOJIMHENHOTO IBUKEHUS.
HaGmronenue siBjieHUsT HHEPITUH.
HaGmonenne n3MeHeHus1 CKOPOCTH TIPU B3aUMOJICHCTBHUH TEll.
CpaBHeHHME MacC 110 B3aUMOJICHCTBUIO TEJI.
Ciio’)xeHue CuJl, HapaBJIECHHBIX 110 OJHOM MPSIMOM.

JlabopamopHvie pabomul u onvimol

Ornpenenenue CKOPOCTH PAaBHOMEPHOTO JBMKEHUS (IIapyKa B )KUIKOCTH, MOJEIH
AIEKTPUUECKOT0 aBTOMOOWIISI M TaK Jiajee).

Omnpenenenue cpenHe CKOPOCTH CKOJIbKEHUS OpyCcKa WM IIapuKa MO HaKJIOHHOM
IJIOCKOCTH.

OrnpeneneHue MIOTHOCTH TBEPIOTO TENA.

OneITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTIKEHUS (ehopMaIiim) mpy>KMHbBI
OT MPUWIOKECHHOM CHJIBI.

OnbIThL, TEMOHCTPUPYIOILIKE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBKEHUS OT Beca Tella
U XapaKTepa COMPUKACAIONINXCS TOBEPXHOCTEN.

Paznea 4. JlaBjieHne TBEpaAbIX TeJl, KUIKOCTEH U ra3oB
JaBnenue. CrnocoObl yMEHbBIIEHUS M yBEIWYeHUs naBineHus. [laBieHue rasa.
3aBHUCUMOCTH JaBJICHUS raza oT o0bEMa, TemrepaTypsl. [lepenaya naBneHus TBEPIBIMU
TeJaMHu, JKUJIKOCTSIMU M Ta3zaMu. 3akoH Ilackang. IIHeBMaTmyeckue MalllHBI.
3aBUCUMOCTh JIABJICHUSI KUJAKOCTH OT TayOuHbl. [uwapocTtaTMueckuil mnapajokxc.

Coobmatomuecst cocyanl. ['upaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emiin u atMmochepHoe AaBiaeHue. [IpudunHbI CylecTBOBaHUS BO3AYIIHOM
o6onouku 3emunn. OnwiT Toppuuernniu. U3mepenue armocpepHOro
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JaBJieHUs. 3aBUCUMOCTh aTMOC(HEPHOTr0 IABJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 1151 n13MepeHus: aTMOC(HEPHOro aBJICHUS.

JlelicTBUE )XUAKOCTH U Ta3a Ha IIOIPYKEHHOE B HUX TeJIO. BriTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Jlemoncmpayuu

3aBUCUMOCTD JIABJICHHUS Ta3a OT TEMIIEPATYPHI.

Ilepenaua naBieHus )KUIKOCTHIO U TA30M.

Coobmiatomuecst COCy/Ibl.

I'mppasinueckuii mpecc.

[IposiBnenue neicTBust aTMOCPEPHOTO TaBICHUS.

3aBUCHUMOCTD BBITAIKUBAIOIIEH CUJIBI OT 00BEMA MOTPYKEHHON YACTH Tea U
MJIOTHOCTH YKUJIKOCTH.

PaBeHCTBO BBHITAJIKMBAIOIIEH CUJIBI BECY BEITECHEHHOM KHUJIKOCTH.

YcioBue miaBaHus TEII: NIJIABAaHUE WJIIA TIOTPYKEHHUE TEJI B 3aBUCUMOCTH OT
COOTHOILIECHUS TIJIOTHOCTEN TENA U JKUIKOCTH.

Jlabopamophvie pabomul u onvimol

HccrenoBanne 3aBUCHMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYyKEHHON B
KHUJIKOCTh YaCTH TeJIa.

OmnpeneneHre BHITAIKUBAIOIIEH CHITBI, IEHCTBYIOIIEH Ha TEJOo, MOTPYKEHHOE B
KHUJIKOCTb.

[TpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIICH CHJIBI, ICHUCTBYIOIICH HA TEIIO B
KHUJIKOCTH, OT MacChl Tela.

OTBITHI, JEMOHCTPUPYIOIINAE 3aBUCUMOCTh BBITATKUBAIOIIEH CHIIBI, JEHCTBYIOIICH
Ha TEJIO B XKHUJIKOCTH, OT 00hEMA MOTPYKEHHOM B KUIKOCTh YaCTH TeJIa U OT TUIOTHOCTH
KHUJIKOCTH.

KoHcTpyrnpoBaHue apeoMeTpa HiIM KOHCTPYUPOBAHKE JIOJKU U OTIPEIeTICHHIE ¢
rPy30II0IbEMHOCTH.

Paznen 5. PaGora 1 MOIIHOCTB. DHeprus

Mexanndeckasi pabota. MOIITHOCTb.

[IpocThie MEXaHU3MBI: pbIYar, O0JIOK, HAKJIOHHAS TIOCKOCTh. [IpaBuio paBHOBeCHS
ppiuara. IIpumeHeHHe mNpaBWiia paBHOBECHUSI pbluara K OJOKY. «30JI0TO€ IPABHIIO»
mexanuku. KI1J] mpocteix Mexannu3moB. [IpocTeie MexaHU3MBI B OBITY U TEXHUKE.

Mexannueckas >Heprusi. Knunetnueckas v noteHnuanbHas sHeprus. [IpeBpaiienue
JTHOTO BHJIa MEXaHUYECKOUW SHEPTHUH B APYroil. 3aKOH COXpaHEHHUSI SHEPTUU B MEXAHHKE.

Jlemoncmpayuu
[Tprmepsl TPOCTHIX MEXaHU3MOB.

Jlabopamopnwvie pabomul u onvimol

Omnpenenenne pabOThI CUITBI TPEHUS TIPH PABHOMEPHOM JIBIDKCHHH TeJa TI0
TOPU30HTAIIBHOM ITOBEPXHOCTH.

HccnenoBanne ycinoBuii paBHOBECHS phluara.



N3mepenune KII/ HaKIIOHHOM IIJIOCKOCTH.
N3ydeHne 3aKOHA COXpaHEHNs MEXaHUYECKOW dHEPIUU.
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Pa3znen 6. TenioBble sIBJIEHUSA

OCHOBHBIE TIOJ0KEHUSI MOJIEKYIAPHO-KUHETUYECKON TEOPUU CTPOEHHUS BEILIECTBA.
Macca u pasmepbl artoMOB U MOJEKYJ. ONbITHI, MOATBEPKIAAIOINIME OCHOBHBIC
MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH.

Mopgenun  TBEPIOro, SKUJIKOTO UM  Ta3000pa3HOTO  COCTOSIHUM  BEIIECTBA.
Kpucrannuueckue u amopdubie Tena. OObSICHEHHWE CBOWCTB Ta30B, JKUIKOCTEH W
TBEPIBIX TEJI HA OCHOBE MOJOXKEHUN MOJIEKYJISIPHO-KUHETUUECKON Teopun. CMaunBaHue
U KanuJUISIpHBIE ABJIEHUs. TenaoBoe paciupeHue U coxaTue.

Temnepatypa. CB43b TeMHEpPATyphbl CO CKOPOCTHIO TEIMJIOBOIO JBHKEHUSI YACTHII.
Buytpennsis sHeprus. CrnocoObl M3MEHEHHUsI BHYTPEHHEH SHEPruu: Terwionepeaadya u
coBeplieHue paboTel. Buaesl Temionepenaud: TEIUIONPOBOJAHOCTh, KOHBEKIIHS,
U3JIyYCHHUE.

KoanuecTBO TemiaoTel. YelbHas TEINIOEMKOCThL BEIIECTBA. 1€IIOOOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIuioBoro Oananca. [lnaBneHue u oTBepjeBaHUE
KPUCTAJUTMYECKUX BEIECTB. YJIelbHAsl TeIuloTa TIuiaBieHus. IlapooOpa3zoBaHue u
koHneHcanus. HWcmapenwe. Kumenwe. VYaenpHas  Temiota mapooOpa3oBaHUS.
3aBUCHUMOCTH TEMIIEPATypPhl KUIIEHUS OT aTMOC(EPHOTO TaBICHUS.

BiaxxnocTs Bo3ayxa.

DHeprus ToIIuBa. Y elbHas TEIJIOTa CTOpaHMUs.

[Tpunnume! pa6oTs! TermoBbix apurareneit K11/ reroBoro npurarens. TeroBbie
JIBUTATEJIM U 3alUTa OKPYXKAIOUIEH CPEIbl.

3aKOH COXpaHEHUS U MPEBPALICHUS SHEPTUM B TEIUIOBBIX MPOIIECCaX.

Jlemoncmpayuu
Hab6mronenrne O6poyHOBCKOTO JIBUIKECHUS.
Ha6monenne nuddysun.
HaGmroneHue siBjeHUN CMaYMBaHUS W KalTWJUISIPHBIX SBICHUH.
HaGmronenne TerioBoro pacimpeHust Tel.
N3meHeHue naBieHus ra3a npy U3MEHEHHH 00bEMa U HarpeBaHUU WU
OXJIAXJCHUU.
[IpaBuiia u3mepeHus TemMnepaTyphl.
Buabr Temionepenaun.
OxJtaxkJieHre Ipy COBEPILIEHUH PaOOTHI.
HarpeBanue npu coBepiiieHUH pabOThl BHEITHUMH CUJIAMHU.
CpaBHEHME TEINTOEMKOCTEN pa3INYHBIX BEUIECTB.
HabGnronenue kunenus.
HalGntoneHne nocTosHCTBA TEMIIEPATYPhI MPU TIABJIICHHUH.



Monaenu TeIu10BBIX ABUTATEIEN.

JlabopamopHvie pabomul u onvimol

OnpIThl IO OOHAPYKEHUIO JEHUCTBUSA CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OMnBITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOM COJIM WIIM caxapa.

OnpIThl IO HAOIIOAEHUIO TEIJIOBOTO PACUIUPEHMSI Ta30B, KUIKOCTEN U TBEPIBIX
TEN.

Omnpenenenue AaBiaeHUs BO3AyXa B OalJIOHE IINPHUIIA.

OnbIThI, IEMOHCTPUPYIOLIKE 3aBUCUMOCTD JABJICHUS BO3AyXa OT €ro 00bEéMa U
HarpeBaHus WIA OXJIAXKICHHUS.

[IpoBepka runoTe3bl JIMHEMHONW 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUIAKOCTH B
TEPMOMETPUYECKOI TpyOKE OT TeMIiepaTyphbl.

HaGmonenrie u3mMeHeHus: BHYTpEeHHEN SHEPTUU Teja B pe3yibTaTe TeIionepeiayu
¥ paOOTbl BHELITHUX CHJI.

HccnenoBanue siBieHMs TEIIO00OMEHA MPU CMENITMBAHUU XOJIOIHOM U ropsiueit
BOJBI.

Onpenenenue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM MPHU TEIIOOOMEHE C
HarpeTbiM METAUINYECKUM LUJIUHIPOM.

Onpenenenue yieabHONW TEINIOEMKOCTH BEILIECTBA.

Hccnenosanue nporecca ucnapenus. OnpeneneHue

OTHOCUTEBHOM BJIAYXKHOCTH Bo3ayxa. OnpeneneHue

YIEIBHOM TEIUIOTHI IJIaBICHUS JIbJA.

Paznen 7. JinekTpuyeckne ¥ MATHUTHDIE SIBJICHUS

Onektpuzauuss Ten. JBa poaa dSIEKTpUYECKUMX 3apsaoB. BsaumopeiicTBue
3apspKEHHBIX Tesl. 3akoH KylloHa (3aBUCMMOCTh CUJIbI B3aUMOJEHCTBHS 3apsiKEHHBIX
TE€J OT BEJIMYMHBI 3apSII0B U PACCTOSHUS MEKY TEJIaMH ).

Onektpuueckoe 1mone. Hampsok€HHOCTh  3nekTpuyeckoro mnois. [IpuHnmn
CYHEPIIO3UIMH JICKTPUUECKUX MOJIeH (Ha KaUueCTBEHHOM YPOBHE).

Hocutenu »snekTpuueckux 3apsAoB. OJIEMEHTApHBIA 3IEKTPUUYECKU  3apsii.
Crpoenue aroma. [IpoBOAHUKH U HUAIEKTPUKU. 3aKOH COXPAHEHUS SJIEKTPHUYECKOTO
3apsaa.

DNEeKTPUYECKUN TOK. Y CIOBHS CYIIECTBOBAHUSA AJIEKTPUUYECKOTO TOKa. MICTOUHUKH
MIOCTOSIHHOTO TOKa. JIEHCTBHUSL 3IEKTPUYECKOro ToKa (TEMIOBOE, XHUMHUYECKOE,
MAarHuTHOE). DIEKTPUUYECKUN TOK B )KUAKOCTAX U ra3ax.

Onektpuueckas uenb. Cuna Toka. Dnekrpuyeckoe HampsikeHue. ConpoTUBIEHUE
MPOBOJIHUKA. YIEIbHOE COMPOTUBICHHE BellecTBa. 3akoH Oma s ydacTKa Lemu.
[TocnenoBaTenpHOE U MapaLIENbHOE COEAUHEHNE MPOBOIHUKOB.

PaGoTa 1 MOIITHOCTH AIEKTpUIeCcKOro Toka. 3akoH [xoyns—JleHa.
DneKTpUUeCcKue e U MOTPEOUTENH ANEKTPUUYECKOM sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTossHHBIE MarHUThI. B3anMoneCTBUE TOCTOSHHBIX MAarHUTOB. MarHuTHOE MoJIe.
MarunurtHoe 1oJjie 3eMJIr | €ro 3HaueHUE JJI )Ku3HU Ha 3emuie. OnbIT DpcTena.



MarauTtHoe 1oJsie 3JIEKTPUYECKOro ToKa. [IpumMeHeHue 3JIeKTpOMarHuTOB B TEXHUKE.
JleficTBHE MarHUTHOTO IOJISI HA ITPOBOJHMK C TOKOM. DJIEKTPOJBHUIATENb MOCTOSHHOTO
TOKa. lcronb3oBaHue  DIEKTpPOABUrATEICH B  TEXHUYECKUX  YCTPOMCTBAX U
Ha TPaHCIIOPTE.

Onertel Dapanes. SBneHne >neKTpOMarHUTHOW HMHAyKUuuW. IIpaBuno Jlenna.
Onextporeneparop. CrnocoObl MOMYyUYEHUS JJIEKTPUUYECKOW SHEPruu. DIEKTPOCTAHLIMU
Ha BO30OHOBJISIEMbIX HCTOYHUKAX YHEPTUU.

Jlemoncmpayuu
DIIeKTpU3alus Te.
JIBa pojia 3JIEKTPUYECKUX 3apsI0B U B3aUMOACHCTBUE 3aPSKECHHBIX TEJL.
YCTpOUCTBO U IEMCTBUE IEKTPOCKOIA.
DJIEKTPOCTATUYECKAS] MHTYKIHUA.
3aKOH COXpaHEHUS DIICKTPUUECKUX 3apsII0B.
[TpoBOHUKH U AUPIEKTPUKH.
MoenupoBaHue CUIIOBBIX JIMHUHM JEKTPUYECKOTO TMOJIS.
MCTOYHMKH TTOCTOSSHHOT'O TOKA.
JIeHlcTBUSA DIIEKTPUYECKOTO TOKA.
DJIEKTPUUECKUM TOK B KUIKOCTH.
["a30BbIl pa3psia.
N3Mepenune cuiibl Toka aMIepMeTPOM.
N3Mepenne 31eKTpUIeCKOTO HAMPSKEHUS BOJIbTMETPOM.
PeocTaT u MarasuH conpoTUBIIECHHUII.
BzanMopeiicTBre ITOCTOSSHHBIX MAarHUTOB.
MoaenupoBaHue HEBO3MOKHOCTH pa3eCHUs MTOII0COB MarHuTa.
MoenupoBaHue MarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB.
OnbIT DpcTena.
MarauTHoe 1oje ToOKa. JIEKTPOMarHuT.
JlericTBME MAarHUTHOTO TIOJISI HA MPOBOJAHUK C TOKOM.
DJNIeKTPOABUTATEIIH TOCTOSTHHOTO TOKA.
HccnenoBanue ABICHUS SJIEKTPOMArHUTHOM MHIYKIIWH.
OnbiTel Dapajes.
3aBUCUMOCTDH HAIPaBJICHUS UHAYKIIMOHHOT'O TOKA OT YCIOBHUM €r0 BOBHUKHOBEHHUS.
DJIEKTpOTreHEPATOP MOCTOSHHOTO TOKA.

JlabopamopHule pabomwl u onvimol
OnpITHI 110 HAOJIOACHUIO JICKTPHU3AIMU TEJI MHAYKIMEH U MPU COMPUKOCHOBEHUH.
HccnenoBanue AeHCTBUS SIIEKTPUUYECKOTO MOJIS HA TPOBOJHUKU U TUDJICKTPUKH.
Coopka u npoBepka padOThI AIEKTPUUECKON IEMU MOCTOSHHOTO TOKA.
N3mepenue u perynmpoBaHHUe CUJIBI TOKA.
N3mepenne u peryimmpoBaHue HANIPSIKCHUS.
UccnenoBanne  3aBUCHMMOCTH  CHJIBI  TOKa, HAYIIETO  4YE€pe3  Pe3UcTop,
OT COMPOTHUBJICHHS PE3UCTOPA U HAMPSIKEHUS Ha PE3UCTOPE.
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OnbIThL, TEMOHCTPUPYIOLINE 3aBUCUMOCTD AIEKTPUYECKOTO CONPOTUBIICHUS
IIPOBOJTHUKA OT €ro0 JJIMHBI, IUIOIIAIN ITOIIEPEYHOr0 CEYEHUS U MaTepHUaIIa.

IIpoBepka npaBuia CIOKEHHsI HAIPSKEHUU MPH ITOCIE0BATEIBHOM COEIMHEHUH
JIBYX PE3UCTOPOB.

IIpoBepka nmpaBuiia JUIst CUIIBI TOKA IIPU NAPAJJIETIBHOM COCAMHEHUH PE3UCTOPOB.

Omnpenenenne paboThI IEKTPUUECKOTO TOKA, UIYILIETO YEPE3 PEZUCTOP.

OnpeneneHne MOIHOCTY JJIEKTPUYECKOTIO TOKA, BBIACIIIEMON HA PE3UCTOPE.

HccnenoBaHnue  3aBUCHMOCTM  CWJIBI  TOKA4, HMAYLIETO 4Yepe3  JIAMIIOYKY,
OT HAIIPSDKEHUS HA HEW.

Omnpenenenue KII/I narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS TOCTOSTHHBIX MAarHUTOB.

N3yyeHne MarHuTHOTO MOJIsl MOCTOSTHHBIX MarHUTOB MPU UX O0BEAUHEHUU U
pa3elIeHUH.

HccnenoBanne NeCTBUSA 2JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENKY.

OnbIThL, TEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIbl B3AUMOICUCTBUS KAaTYIIKHU C
TOKOM UM MarHMWTa OT CUJIbl TOKA U HAIIPABJICHUS TOKA B KaTYIIIKE.

N3ydeHne neiicTBUS MarHUTHOTO MOJISI HA TPOBOJITHUK C TOKOM.

KoHcTpyupoBanue u nzydenue paboThl JJIEKTPOABUTATEIIS.

N3mepenne KII/] anekTpoaBuraTeabHON yCTaHOBKHU.

OnBITHI IO HCCIIEAOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHON MHAYKIMH: UCCIIEIOBAaHNE
U3MEHEHUN 3HAYCHUS U HAIPABJICHUS UHIYKIIMOHHOI'O TOKA.

9 KUIIACC

Pa3znen 8. Mexann4ueckue siBJICHUS

Mexanuyeckoe  aBHkeHue. MarepuanbHas — Touka. CuctemMa — OTCYETa.
OTHOCHUTEIBPHOCTh ~ MEXaHWYECKOTO  JIBW)KEHHUs.  PaBHOMeEpHOE MNpSMOJIMHEHHOE
nBrkeHue. HepaBHoMepHoe mpsiMosiMHEHHOE MABWKeHUE. CpelnHsis W MrHOBEHHAas
CKOpOCTH TeJIa IPU HEPABHOMEPHOM JIBUYKCHUU.

Yckopenne. PaBHOyckopeHHOE TIpsMOIMHEHHOE BrkeHHE. CBOOOHOE TTaficHNE.
OnpiTel [Manunest.

PaBHOMepHOE nBMkKEHUE 110 OKpY>XHOCTH. [lepron u yactota oOpamieHus.
JluneliHas u yriioBas CKOpocTH. LIeHTpOCTpEMHUTEIBHOE YCKOPEHHUE.

ITepseiit 3akoH HeroToHa. Bropon 3akon Hetotona. Tperuit 3akon HeroToHa.
[IpuHIMIT Cynepno3uLnu CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cunia TpeHusi: cuia TpeHUs! CKOJIbKEHHUS, Cuila
TPEHUSI TOKOS, IPYTUE€ BUIBI TPEHUS.

Cuiia TSKECTH U 3aKOH BCEMHUPHOI'O TATOTEHUS. Y CKOPEHUE CBOOOJHOTO MaJCHUSI.
JIBmxkenue muanetr Bokpyr Cosnina. IlepBas kocmuyeckass ckopocts. HeBecoMocTh u
MEPETPY3KHU.
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PaBHOBecue MarepuaibHOM TOUKU. AOCOIIOTHO TBEpIOE Teno. PaBHoBecue
TBEPAOTO TENA C 3aKPEIUIEHHON OChIO BpaleHuss. MOMEHT cuiibl. LIeHTp TskecTu.

Nmnynec Tena. U3menenne nmnyinbea. Mmiynse cunbl. 3aKOH COXpaHEHUS
UMILyJibca. PeakTUBHOE BUKEHUE.

Mexanudeckass paboTa U MOILIHOCTb. PaboTa CHUI TSAXKECTH, YNPYTrOCTH, TPEHHUS.
CBs3p  sHeprun u  pabotel. [loTeHumanbHass dSHEprus Tena, MOAHATOTOHAN
MMOBEPXHOCThIO 3eMin. [loTeHnManbHas HSHEpPrus cxkarol mnpyxkuHbl. KuHernueckas
sHeprus. TeopemMa O KHUHETMYECKOW DSHEPIrUM. 3aKOH COXPAHECHHS MEXaHMYECKON
JHEPIUHU.

Jlemoncmpayuu

HaGmoneHre MexaHM4ecKoro IBUKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX TN OTCUETA.

CpaBHeHME TTyTEW U TPACKTOPUM ABUKEHUS OJTHOTO U TOTO K€ Te€Jia OTHOCUTEIBLHO
pa3HbBIX TEJI OTCYETA.

N3Mepenmne CKOpoCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUKEHHUS.

HccnenoBanue Npu3HaKOB PaBHOYCKOPEHHOI'O JABUKECHUS.

HaGmtonenue nBuKeHUs Tela 10 OKPY>KHOCTH.

HaGmtonenne MexaHMYeCKUX SIBJICHUM, MPOUCXOJAIIUX B CHCTEME OTCUéTa
«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JIBH)KCHHUM OTHOCHUTEJIBHO KaOWHETa
1176370978

3aBUCHMOCTh YCKOPEHHUS Tejla OT MACChI TeJla U JEUCTBYIOIIEH HA HETO CHUJIBI.

HaGmronenue paBeHcTBa CHIT TPU B3aUMOJICHCTBUU TETI.

N3meHeHne Beca Teaa Ipu yCKOPEHHOM JABUKEHHH.

Ilepenaya umiynbca rpu B3auMOAEHCTBUM TEN.

[Ipeobpa3oBaHus SHEPTUU NPU B3aUMOJICUCTBUU TE.

CoxpaHeHue UMIyJbca MPU HEYIIPYTOM B3aUMO/ICHCTBUU.

CoxpaHeHre UMITyJIbca MPU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBHH.

HaGnronenne peakTHBHOTO JIBMXKCHHUS.

CoxpaHeHre MEXaHUYECKOW SHEPTHH MPU CBOOOTHOM TaJCHHUH.

CoxpaHeHrne MEXaHHUYECKO SHEPTrUuM MpH IBUKEHUU Teja MO0/ IeCTBUEM
MPYKHUHBI.

Jlabopamophvie pabomul u onvimol

KoncTtpyupoBaHue TpakTa AJis pa3roHa U JajbHEUIIETr0 paBHOMEPHOTO JBUKECHHUS
IapuKa WA TEIEKKH.

Omnpenenenue cpegHel CKOPOCTH CKOJIbXKEHUS OpycKa U JBUKEHUS IIapUKa 110
HAKJIOHHOM IUIOCKOCTH.

Onpenenenue yCKOpeHus Telia Mpu PaBHOYCKOPEHHOM JIB)KEHUU MO HAKIIOHHOM
MJIOCKOCTH.

NccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JIBUKEHUU
0e3 HauaIbHON CKOPOCTH.

[IpoBepka rumoTesbl: €clid MPU PaBHOYCKOPEHHOM JABUXKEHUM 0€3 HayalabHOU
CKOPOCTH IIYTH OTHOCSTCS KakK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

12



HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUSI OT CUJIbl HOPMAJIbHOTO
JABJICHUS.

Onpenenenue ko3 PUIMEHTA TPEHUS CKOJIBKEHHUS.

Onpenenenue KECTKOCTU NMPYKUHBI.

Onpenenenue pabOThl CUIIBI TPEHUS IPU PABHOMEPHOM JIB)KEHHMH TeJa 10
TOPU30HTAILHOM ITOBEPXHOCTH.

Omnpenenenne paboThl CUIIBbI YIIPYTOCTH IIPU MOABEME I'py3a C UCIOIb30BAHUEM
HEMOJABM)XHOTO U MOABUKHOTO OJIOKOB.

N3yuyenue 3akoHa COXpaHEHUsI SHEPTUU.

Pasznen 9. Mexanuyeckue Koe0aHUSA U BOJHbI

Konebarenbnoe aBmxkeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUMN: TepUol,
4yacToTa, aMIuiuTyjna. Marematuueckuil W TpPYXKUHHBIM MasTHUKH. [IpeBpaienue
SHEPTUU MPH KOJIEOATEIHHOM JIBUKEHUU.

3aryxaromue kosneOanus. BeiHykaeHHbIe KoneOanus. Pesonanc. MexaHuueckue
BoJIHbI. CBoicTBa MexaHMYeCKMX BOJH. [IpofonbHble W mornepedHble BOJHBL J[mnHa
BOJIHBI M CKOPOCTb €& pacrpocTpaHeHus. MexaHuueckne BOJHBI B TBEPIOM Tele,
CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKoCTh 3ByKa U BbicoTa TOHa. OTpaxkenue 3Byka. MHppa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu
HaGmonenue kosebanuit Ten Mo 1eHCTBUEM CHUJTBI TSIKECTH U CHUJIBI YIIPYTOCTH.
HaGmronenue konebanuii Tpy3a Ha HUTH U Ha TIPY>KUHE.
HabGmroneHne BRIHYKICHHBIX KOJIEOAHUM M pe30HaHCa.
PacnpocTpanenue npo0JIbHBIX U MTONIEPEYHBIX BOJIH (Ha MOJICIIH).
Ha6mroneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYyCTHYECKUM pe30HaHC.

JlabopamopHvie pabomul u onvimol

Omnpenenenne 4acTOTHI U MEPUOJIa KOJIEOAHUN MAaTEMAaTHIECKOTO MasiTHUKA.

Omnpenenenne 4acTOTHI U MEPUOJIa KOJIECOaAHUHN IPYKUHHOTO MasiTHUKA

HccnenoBanne 3aBUCMMOCTH TIepHojia KoeOaHul MOABEIICHHOTO K HUTH Ipy3a
OT JUTMHBI HUTH.

HccnenoBanne 3aBUCUMOCTH TIepHOia KOeOaHU MPY>KUHHOTO MasiTHUKA OT
MAaccChl Tpy3a.

[TpoBepka HE3aBHCUMOCTH TIEpHO/Ia KoJIeOaHUH Tpy3a, MOABEIICHHOTO K HATH, OT
MAaccChl Tpy3a.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH TIEpHUOa KOJICOaHUN TTPYKUHHOTO
MasTHAKA OT MacChl Tpy3a  KECTKOCTU MPYKUHBI.

N3mepenue yckopeHust CBOOOIHOTO MaICHHUS.

Paznen 10. DinekTpoMarHuTHOE 1MoJie U 3JIEKTPOMATHUTHBIE BOJHbI
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DJIEKTPOMAarHUTHOE ToJIE. DIIEKTPOMATrHUTHBIE BOJIHBI. CaoiicTBa
DNEKTPOMArHuTHbIX BoOJIH. Illkanma  asnexkTpomMarHuUTHBIX  BOdH. Mcemonbe3oBaHue
ANEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBS3U.

DIIeKTpOMaruuTHas npupojia ceera. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBolicTBa PIEKTPOMATHUTHBIX BOJIH.
BonHoBEIE CBOMCTBA CBETA.

JlabopamopHvie pabomul u onvimol
N3yyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO MOOMIBHOTO Telie(poHa.

Pasznen 11. CBeToBbIC AIBJICHUA

JlyueBasgs mozmenp cBera. Mcrounuku csera. IIpsAMoiMHENHOE pacnpoOCTpaHEHUE
ceeta. 3armeHuss ComHua u Jlywel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH
OTpa)KE€HHUs CBETA.

[Ipenomiienne cBeTa. 3akoH mpenomieHuss cBeta. [lonHoe BHYTpEHHee
OTpakeHHe cBeTa. VCronp30BaHUE MOJHOIO BHYTPEHHErO OTPAKEHHUS B ONTHYECKUX
CBETOBOJIAX.

JIunza. Xon myuedt B muH3e. Ontudeckas cucreMa (poroanmnapara, MUKpOCKOTa U
Teneckomna. ['na3 kak onruyeckas cucreMa. biiM30pykoCTs U TaIbHO30PKOCTb.

Paznoxxenue 6enoro ceera B ciekTp. OnbiTel HptoToHA. Cl0’kKeHNE CIEKTPaIbHbBIX
1BeToB. Jlucnepcus cBeTa.

Jlemoncmpayuu
[IpssMonMHEHHOE PaclpOCTPAHEHUE CBETA.
OTtpakeHue cBeTa.
[Tony4yenue n3o00paxeHU# B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJax.
[Ipenomnenue cBera.
OnrTuueckuii CBETOBO/I.
Xox nydei B coOuparole JInH3e.
XO0J Iyder B pacCEenBAIOLIEH JIMH3E.
[Tonmy4yenne n300paxeHN# C TOMOIIBIO JTHH3.
[TpunHIMn peiicTBus doToarnmapaTa, MUKPOCKOTA B TEIECKOTA.
Mopensb rnasa.
Pasnosxxenue 6enoro cBeta B CIEKTP.
[TonyueHnue 0enoro cBeTa MpH CIOKEHUH CBETA Pa3HbBIX I[BETOB.

JlabopamopHvle pabomwl u onvimol
HccnenoBanue 3aBUCUMOCTH yIJIa OTPaXKEHUSI CBETOBOTO Jy4ya OT yIJia majeHHUs.
N3ydenne xapakTepuCTUK U300paKeHUS MIpeIMETa B TNIOCKOM 3€pKalie.
HccnenoBanne 3aBUCUMOCTH yTIJIa TIPEJIOMJICHUSI CBETOBOTO Jiyda OT yrjia MaJacHus
Ha TPaHMIIE «BO3IYX—CTEKJIIO».
[Tonydyenne n300paxeHuil ¢ MOMOIIBIO COOUPAOIIEH JTUH3HI.
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Omnpenenenne GOKYCHOrO PaCCTOSHUSA M ONTHYECKON CHIIBI COOMPAOLIECH JTHH3bI.

OmBITHI IO Pa3I0KEHUIO OEJIOrO CBETa B CIIEKTP.

OmnbITEI IO BOCHIPUATHIO LIBETA IPEAMETOB IIPU UX HAOIIOIEHNN YEPE3 LIBETOBBIE
(UIBTPBL.

Paznen 12. KBaHTOBbBIE SIBJICHUS

Omnsitel Pezepdopaa u nnanerapuast Mmojenb aroMa. Mogeins atoma bopa.
Hcnyckanue u norsoiieHrue ceera aromoM. KBaHThl. JInHelyaThie CIEKTPHI.

PannoaktuBHOCTh. ANb(a-, 6eTa- u ramma-uznydeHusi. CTpoeHHe aTOMHOTO sipa.
Hyxnonnast moznens aromHoro sjapa. M3otonsl. PannoaktuBubie npespaienus. [lepuon
noJiypacrnaja aTOMHBIX siIep.

SnepHble peakuu. 3aKOHBI COXPAaHEHUS 3apsIOBOIO U MACCOBOI'O YUCEN. DHEPrus
CBS3M aTOMHBIX sijep. CBsi3b Macchl W dHepruu. Peakuuu cuHTe3a W JACJICHUS SAEp.
UcTtounuku sneprun ConHia u 3BE31.

Snepunas oHepretuka. JIeHCTBUS paJMOAKTUBHBIX W3JIYYEHUH Ha KUBbIC
OpraHU3MBl.

Jlemoncmpayuu
CrexTpsl U31y4YCHHS U TIOTJIOMICHUS.
CrexTpsl pa3IMuHBIX Ta30B.
CnekTtp Bogopoa.
Ha6monenue TpekoB B kamepe BunibcoHa.
Pabora cuéTurika HOHU3UPYIONTUX U3TYICHUH.
Peructpanus nznyueHusi IpUPOAHBIX MUHEPAIOB U MPOYKTOB.

JlabopamopHvie pabomul u onvimol

HabmoieHre CriionTHpIX | TMHEHYATHIX CIICKTPOB U3TyUYCHHS.

HccrienoBanue TPEKOB: H3MEPEHUE YHEPTHH YaCTHIIBI IO TOPMO3HOMY ITYTH (T10
dboTorpadusam).

W3mepenne paiioakTUBHOTO (OHA.

IHoBTOpHUTEILHO-00001IAO NI MOTYJIb

[ToBTOpUTETHEHO-0000MAIONUN MOAYIh TPEIHA3HAYECH [JIi CHUCTEMATU3AlUA U
000011IeHNs] TTPEIMETHOTO COJIEPKAHUS U OIbITa JEATEIBHOCTH, MPUOOPETEHHOTO MPHU
M3y4eHUH BCEro Kypca (U3MKH, a TakkKe g TOJATOTOBKM K OCHOBHOMY
TOCY/IapCTBEHHOMY JK3aMeHY M0 (U3HKEe i1 OOYyYaromMXCs, BBIOPABIIMX JTOT
y4eOHBII TpeaMeT.

[Ipy wW3y4eHHH HAHHOTO MOAYJSA PEAIM3YKOTCI W CUCTEMATU3UPYIOTCS BHJbI
JIESITETPHOCTH, HA OCHOBE KOTOPBIX OOECTeUYMBACTCS TOCTH)KCHHE MPEIAMETHBIX H
METanpeaMETHBIX IJTAHUPYEMBIX pe3yJIbTAaTOB oOy4eHwus, bopmupyertcs
€CTECTBCHHO-HAy4YHasi T'PAaMOTHOCTb: OCBOCHHME HAYYHBIX METOJOB HCCIEIOBaHUS
SIBJICHUU TIPUPOJIbI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OO0BSICHIATH (PU3UUECKUE SIBJICHUS,
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IIPUMEHSS TIOJIyYCHHBIE 3HAHUs, PELIATh 3a7ja4¥, B TOM YKCJIE KAUECTBEHHBIE U
JKCIIEpUMEHTAJIbHBIE.

[IpyHUIMNIHATBHO NEATENBHOCTHBIM XapaKTep JaHHOIO pa3Jesa pean3yercs 3a
CY€T TOT0, UTO OOYYaOIIHECS BBIMOIHAIOT 3a1aHMsI, B KOTOPBIX UM Ipeajiaraercs:

Ha OCHOBE IMOJYYEHHBIX 3HAHUM pacro3HaBaTh U HAYYHO OOBIACHITH (PU3HUECKHE
SIBJICHUSI B OKPY>KAIOLIEH IPUPOJIE U IOBCEIHEBHON KU3HMU;

MCII0JIb30BaTh HAyYHbIE METOIbI HCCIIE0BAHUS (DU3UUECKUX SIBICHUI, B TOM YHCIIE
IS IPOBEPKU TUIIOTE3 U MOJYYEHUs] TEOPETUYECKUX BBIBOJIOB;

OOBSACHATh HAy4YHBIE OCHOBBI HamOOJiee BAXKHBIX JIOCTHKEHHI COBPEMEHHBIX
TEXHOJIOTUHM, HalpuMep, IPAKTUYECKOIO MCIIOJIb30BAHUSA pPa3JIMYHbIX HCTOYHUKOB
DHEPrMM Ha OCHOBE 3aKOHa IIPEBPALICHMS U COXPAHEHUs BCEX M3BECTHBIX BHUJOB
JHEPIUHU.
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IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

N3yuyenue ¢pu3nku Ha ypOBHE OCHOBHOT'O OOIIEro o0pa3oBaHus HAMPaBIEHO Ha
JIOCTH)KCHUE THYHOCTHBIX, METAPEAMETHBIX U TPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTATOB.

JIMUYHOCTHBIE PE3YJIbTATBI

B pe3ynbpTaTe n3yueHus GU3NKA HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs y
oOyyaroierocst 0ynyT chopMUpPOBaHbI CIAEAYIONTNE TUYHOCTHBIE PE3yJIbTAThl B UACTH:

1)maTpMoTH4YEeCKOro BOCIIMTAHUA:

IPOSIBJIEHUE UHTEPECA K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOM
(bu3nuecKon HaAyKu;

[IEHHOCTHOE OTHOUIIEHUE K JOCTHXKEHUSIM POCCUNCKUX yUEHBIX-(DU3UKOB;

2)rpaxIaHCKOro v JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYKI€HUH OOIIIE€CTBEHHO-3HAYUMBbIX U
ATUYECKHUX MPOOJIEM, CBI3aHHBIX C MPAKTUYECKUM MTPUMEHEHUEM JOCTHKEHUHN (HDU3UKY;
OCO3HAHME BA)KHOCTU MOPAIBHO-3THYECKUX ITPUHIUIIOB B ACATEIBHOCTH YUYEHOTO;

3)3¢cTeTHYECKOr0 BOCIIUTAHMS :
BOCIIPHUSITHE ICTETUUYECKUX KauecTB (U3NIECKON HayKH: €€ TApMOHUYHOTO
MOCTPOEHHUSI, CTPOT'OCTH, TOUHOCTH, JJAKOHUYHOCTH;

4)lIeHHOCTH HAYYHOI'0 MO3HAHUS:

OCO3HaHHE IEHHOCTU (PU3NYECKON HAYKH KaK MOITHOTO MHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI Pa3BUTHUS TEXHOJIOTUM, BAXKHEUIIIEH COCTABIISIONIEH KYJIbTYPHI;

pa3BUTHE HAy4YHOW JIOOO3HATENIBHOCTH, WHTEpeca K  HCCIEA0BATEIbCKOU
NEeATENbHOCTH;

5)¢opmupoBanus KyJbTYPbI 310POBbSl H 3MOUMOHAJIBHOTO 0J1ArONOJIYYHs:
OCO3HAaHWE IIEHHOCTH Oe3omacHoro oOpa3a JKH3HHU B  COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BAXKHOCTH MPaBUJI O€30MacHOTO MOBEICHUS Ha TPAHCTIOPTE, Ha
JI0pOTax, C IEKTPUIECKUM U TEIUIOBBIM 000PYIOBAHUEM B JOMAITHUX YCIOBUSAX;
c(hOpMHUPOBAHHOCTH HABBIKA PEQIICKCUH, TPU3HAHUE CBOETO MIPaBa Ha OUMTUOKY U
TaKOTO € MpaBa y APYroro 4eoBEKa;

6)TPy10BOIro BOCIIUTAHMS:

aKTUBHOE Y4yacTH€ B PpEIICHUM NPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeIbHOM OpraHW3AIMK, TOpPOAa, Kpas) TEXHOJOTHYECKOW W COIMAIbHOU
HaIpPaBJIEHHOCTH, TPEOYIOUIMX B TOM YHUCIe U (DU3NYECKUX 3HAHUK;

MHTEpEC K NPAKTUYECKOMY U3YUYECHUIO Mpodeccuil, CBSI3aHHbIX C QU3UKOM;
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7)3K0J10TH4e€CKOr0 BOCIIUTAHHUS

OpUEHTAIIUSl HAa MPUMEHEHHE (PUBMUECKUX 3HAHUU ISl pelieHus 3a7ad B 00JIacTH
OKpY)Karolien cpeapl, IJIAaHUPOBAHUS TIOCTYIKOB M OLEHKH MX BO3MOXHBIX
MOCJEACTBUM JIJIsl OKPY>KAIOIIEH Cpeibl;

OCO3HAHHUE II100aIbHOTO XapaKTepa IKOJIOTUUECKUX MPOOJIeM U yTel ux

pelieHus;

8)ajanTanuu K M3MEHAIUMCS YCJI0BUSIM COLHAIBHON U MPUPOAHOM Cpelbl:
MOTPEOHOCTh BO B3aUMOAECHCTBUYU IIPU BBIITOJTHEHUH HCCIIEOBAaHUN U MPOEKTOB
(¢u3znueckoi HaNpaBIEHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JPYTHX;
NOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTHUUECKYIO 1eSITeNbHOCTD;
noTpeOHOCTh B POPMUPOBAHUHU HOBBIX 3HAHUI, B TOM 4Hciie (POPMYIUPOBATH
ujeu,
HOHSITHSI, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;
OCO3HaHHE 1e(PUIMTOB COOCTBEHHBIX 3HAHUM 1 KOMIIETEHTHOCTEH B 00J1aCTH
buzuky;
IUTAHUPOBAHUE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUIA;
CTpeMJICHHE aHAJIU3UPOBATh U BBISIBIISITH B3AUMOCBSI3U MTPUPOIbI, 00IIECTBA U
HSKOHOMMKH, B TOM YUCJIE C UCTIOJIB30BaHHEM (QU3HUECKUX 3HAHUII;
OLIEHKA CBOMX JICHCTBUI ¢ yUETOM BIUSHUS HA OKPYKAIOLIYIO CPEAY, BOZMOXKHBIX
r7100aJIbHBIX MTOCIIECTBUI.

METAIPEJMETHBIE PE3YJIBTATbBI

B pesynbraTe OCBOSHHS TpOTrpamMMbl MO0 (U3MKE HA ypOBHE OCHOBHOI'O OOIIEro
oOpazoBanuss y  oOyuaromierocss  OyayT  copMHpOBaHBl  MeTalpeIMETHBIS
pe3yabTaThl, BKJIIOYAIONINE IT03HABATEIbHBIC YHHUBEPCAIbHBIC YyYeOHBIC JCUCTBUSA,
KOMMYHHUKaTHBHEIC YHHUBEpCATbHBIE yaeOHbIe JICUCTBHUA, pETYJIATHBHBIC
YHHUBEpCAJIbHBIC YICOHBIC IEHCTBUS.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHBIE YUeOHbIE 1eHCTBUA
ba3oBble JJoruueckue 1eicTBUS:

BBISBJISITh M XapaKTEPHU30BaTh CYIIICCTBCHHBIC MPU3HAKN O0OBEKTOB (SIBJICHHUA);

YCTAaHaBIIMBAaTh  CYIISCTBCHHBIM  MpHU3HAK  KIAacCH(HUKAIUH, OCHOBAaHUS
1U1s1 0000IIEHNS U CPABHEHUS;

BBISBIIITH 3aKOHOMEPHOCTH M TIPOTUBOPEUYHS B pacCMaTPUBaeMbIX (DaKTax, JaHHBIX
1 HaOJIIOJICHHUSIX, OTHOCSIITUXCS K (PU3UYICCKUM SBJICHHSM;

BBISBIIITH TIPHYMHHO-CIICJICTBEHHBIC CBSI3M MPH M3yUYCHHUH (PU3HYCCKUX SBJICHUHA U
MPOIIECCOB, JeNlaTh BBIBOJBI C HCIOJb30BAaHUEM JACAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKJIFOUE€HHH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3SAX (DU3UYECKUX BEIUYNH;

CaMOCTOSITEJIbHO BBIOMpAaTh CIOCOO pelleHus y4eOHOW (Qu3nuecKod 3aaauu
(cpaBHEHHE HECKOJIBKMX BapUAaHTOB pEIIEHUs, BBIOOpP HamOoyiee MOAXOASIIETO C
Y4ETOM CaMOCTOSITENIBHO BBIJICIICHHBIX KPUTEPHUEB).
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Bba3oBble ncciaenoBaTe/ibCKue 1eiiCTBUS:

MCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATENIbCKUNA HHCTPYMEHT MO3HAHMS;

MIPOBOJIUTH TIO CAMOCTOSITEILHO COCTaBICHHOMY IJIaHY OIIBIT, HECIOKHBIN
bu3YeCcKUil SKCIIEPUMEHT, HEOOJBIIIOE HCCie0BaHUE (PU3NYECKOTO SIBJICHUS,

OIICHUBATh Ha MPUMEHUMOCTh UJIOCTOBEPHOCTh MH(POPMAIINIO, MTOTYUYCHHYIO BXO/IE
MCCIIEIOBAHUSI WIIH DKCIIEPUMEHTA;

CaMOCTOSITEILHO (hOPMYIHPOBATHL 00OOIIEHUS U BBIBOJIBI IO pe3yJibTaTaM
MPOBEJAEHHOTO HAOIOICHUS, OTIBITA, UCCIICIOBAHMS;

MIPOTHO3UPOBATH BO3MOXKHOE JlajbHEIIee pa3BUTHE (PU3MUECKUX MPOLIECCOB, a
TaK)K€ BBIIBUTATh MIPEATIONIOKEHUS 00 UX Pa3BUTUH B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Pab6ora ¢ ungopmaumeii:

MPUMEHSATH Pa3IMYHbIC METO/IbI, HTHCTPYMEHTHI U 3aMPOCHI MPU MOUCKE U 0TOOpE
uH(OpPMaIMK WIH TAHHBIX C YYETOM MPEJI0KEHHON yueOHOH (hU3nuecKoil 3a1auu;

aHAJM3UpPOBaTh, CHUCTEMATHU3UPOBATh W  HMHTEPHPETHUPOBATH  HHGOPMAIUIO
Pa3IUYHBIX BUJOB U (hOPM TIPEACTABICHUS,

CaMOCTOSITEJILHO BBIOMPATH ONTUMANIBHYIO (hOpPMY MpeCTaBICHUS HHOOPMALUU U
WUTFOCTPUPOBATh peIllaeMble 3a/laud HECIOKHBIMU CXEMaMH, JuUarpaMMaMH, HHOU
rpaduKoi U X KOMOMHAITUSIMH.

KoMMyHMKaTHUBHbIE YHUBeEpPCAJIbHbIE YUeOHbIe 1eCTBUS:

B X07Ie 00CYXJIeHHUs y4eOHOTro MaTepuaa, pe3yabTaToB JIa00OPATOPHBIX padoT U
IIPOEKTOB 33/1aBaTh BOMPOCHI 10 CYIIECTBY 00CYK/1aeMOM TEMBI U BHICKA3bIBATh UCH,
HaIleJICHHbIE Ha PEIlICHUE 3a/1a4u U ToJIIep)KaHne O1arokenaTeIbHOCTH OOIEeHNUS;

COTIOCTABJISITh CBOM CYKJIEHUS C CY>KJECHUSMH IPYTUX YIYaCTHUKOB JUANIOTa,
O0OHapy>KMBaTh Pa3IMUUE U CXOACTBO MMO3ZUIIH;

BBIP@)KaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

MyOJIMYHO MPEACTABIATh PE3YIbTaThl BHIIOJTHEHHOTO (PU3NYECKOTO OMBITA
(3KCcTIEpUMeEHTa, UCCIIeIOBaHus, IPOCKTA).

MOHUMATh ¥ UCTIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW U WHIAUBUIYaTbHON PaOOTHI
MIPY pElICHUU KOHKPETHOW (PU3NUECKON TPOOIIEMBI;

MPUHUMATh IIeJId COBMECTHOW JACSTENBHOCTH, OPTaHM30BBIBATH JEHCTBUS MO €€
JOCTIKEHHUIO: pacCTIpeesIsiTh POJIH, OOCYXKIaTh MPOIECCHl M Pe3yJIbTaThl COBMECTHOU
paboThl, 00001IaTh MHEHUST HECKOJIBKUX JIFO/ICH;

BBITIOJTHSATH CBOIO YaCTh Pa0OTHI, IOCTUTAst KAYECTBEHHOTO Pe3ybTaTa M0 CBOEMY
HAIPABJICHUIO U KOOPAUHUPYS CBOU JEHUCTBUSA C IPYTUMH YICHAMU KOMaH/IbI,

OIICHMBATh KAYECTBO CBOETO BKJIaJa B OOUTUH MIPOIYKT MO KPUTEPHSIM,
CaMOCTOSATEIFHO C(OPMYIMPOBAHHBIM yUYACTHUKAMH B3aUMOJICHCTBUS.
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PeryasiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE HeiiCTBHUS
Camoopranusanus:

BBISIBJISITH TPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSAX, TPEOYIOMUX TS
penieHus GU3NUEeCKUX 3HaAHUM;

OPUEHTHPOBATHLCS B PA3IMUHBIX MOAX0AX MPUHATHUS pelIeHuN (MHIUBUAYAIbHOE,
MIPUHSATHUE PELICHUSI B TPYIIIIE, IPUHATHE PEIICHUHN TPYIIOi);

CaMOCTOSITEJILHO COCTaBJIAThH AJITOPUTM pelIeHHs (PU3MUecKoi 3aiauu WM IiaHa
UCCJEIOBaHUS C YYETOM MMEIOUIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh MpeJIaraéMble BApUAHTHI PEIICHUI;

nienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJJICKT:

JaBaTh A/ICKBATHYIO OLICHKY CUTYallUH M MpejiaraTh IlaH €€ U3MEHEHNS;

OOBSACHATH MPUUYUHBI JOCTHKEHUS (HEJOCTHIKEHUS ) PE3YNIbTATOB JEATEIbHOCTH,
J1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTHUBBI B JIEATENBHOCTh (B TOM YHCIE B XOJ BBIMOJIHEHUS
(¢u3MUecKoro HcCCiIeOBaHUS WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
W3MEHMBIINUXCS CUTYyAIUH, YCTAHOBICHHBIX OMIMUOOK, BO3HUKIIUX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATa LIEJIU U YCIOBUSM.

CTaBUTH ce0s1 HA MECTO JIPYroro 4YeloBeKa B X0JI€ CIIOpa WK AUCKYCCUHU Ha
Hay4YHYIO TEMY, TOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYTOro.

pU3HABATh CBOE MPABO HA OMIMOKY MpH pelleHud GU3NIECKUX 3a7a4 UIu B
YTBEPKACHUSAX HA HAYYHBIE TEMBI M TAKOE KE IIPaBO JAPYTOro.

INPEAMETHBIE PE3YJIBTATBI

K koHIty 00y4eHus B 7 Kjacce MpeAMETHBIC pe3yJIbTaThl Ha 6a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYJAIOMMUXCS YMCHUM:

UCTIOJIh30BaTh TOHATHSA: (PU3UYECKHE W XUMUYCCKUE SIBICHUS, HAOIIOICHHE,
AKCIIEPUMEHT, MOJIeTb, TUIIOTE3a, CAMHMIIBI (U3MUYECKUX BEJIMYHH, aTOM, MOJEKYJa,
arperaTHbple COCTOSIHHSI BemiecTBa (TBEPAOE, JKHIKOE, ra3000pa3HOE), MEXaHUYECKOe
IBUKEHUE  (paBHOMEpPHOE, HEPaBHOMEpPHOE,  MPSMOJMHEHHOE),  TpPaeKTOpus,
paBHOACHCTByOMmAs cui, Aehopmanus (ymnpyras, IUTaCTHYECKasl), HEBECOMOCTb,
COOOIIAIOIINECS COCYBL;

paznuyarh sBiaeHUS (nuddysus, TEmIoOBOE ABMKCHHE YACTHUI BEIIECTBA,
paBHOMEPHOE JBMKCHHE, HEPABHOMEPHOE IBUKCHUE, MHEPIUS, B3aMMOJCHCTBUE TEII,
paBHOBecHME TBEPIBIX TEN C 3aKPEIUIEHHOW OCBHIO BpAICHHS, Tepenada TaBICHUS
TBEPABIMU TEJIaMH, KUAKOCTSIMU WM Ta3zaMH, aTMOC(HEpHOE JaBJICHHE, TJIaBaHHE TeEJ,
MPEBPAIICHUS MEXaHMYECKOW HPHEPTUH) MO OMUCAHUI0 UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIHUX JaHHOE (PU3NUECKOE SBIICHUE;

pacrmo3HaBaTh MPOSIBICHUE H3YUYCHHBIX (PU3NYECKUX SBJICHUN B OKPYKAIOIIEM MHpE,
BTOM 4nciie GU3NUECKUE SIBICHUS BIPUPOJIE: TPUMEPHI ABUKEHUS C PA3THIHBIMHU
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CKOPOCTAMHU B JKMBOM WM HEXMBOM NPUPOJE, ACHUCTBUE CUIIbl TPEHUsS B IIPUPOAC U
TEXHUKE, BJIMSHUE aTMOC(EpPHOro JaBJICHUS Ha KUBOW OpraHuU3M, IJIaBaHUE pbIO,
phlUuard B TeJi€ 4YesIOBEeKa, MPU ATOM MEPEBOAUTH MPAKTHUYECKYIO 3aJady B Y4eOHYIO,
BBIJICJISTH CYIIECTBEHHbBIE CBOMCTBA (TPU3HAKU) (DU3NUYECKUX SIBJICHUN;

OMHUCHIBATh M3YYEHHBIE CBONCTBA Tel H (PU3NUECKUE SBICHUS, HWCIOIb3Ys
dbuzndeckue BeauYuHbl (Macca, 00bEM, TUIOTHOCTh BEIECTBA, BpeMsl, IyTh, CKOPOCTh,
CpeIHAsl CKOPOCTh, CHJIa YIIPYTOCTH, CUJIA TSHKECTH, BEC TEJla, CUJIa TPEHUS, JIaBICHUE
(TBEpmoro Tena, KUAKOCTH, Ta3a), BBITAJKUBAIOIIAS CUJIA, MEXaHUYecKas padora,
MOIITHOCTh, IUIEYO CHJIbI, MOMEHT CHJbL, KO3(P(OUIIMEHT TOJIE3HOTO JEHUCTBUS
MEXaHU3MOB, KMHETHYECKas M TMOTEHIMaJbHAs SHEPrus), MpHU OINUCAHUHU MPABUIIBHO
TPaKTOBAaTh (PUBMUECKUM CMBICT UCIIOJIB3YEMbIX BEJIMYMH, UX 0003HAYCHUS U €IMHUIIBI
(bU3MYECKUX BEJIMYUH, HAXOJAUTh (POPMYJbI, CBA3BIBAIOIIUE JAHHYIO (PU3HUYECKYIO
BEJIMYMHY C JPYTMMHU BEIUYMHAMU, CTPOUTH TPapUKU H3YYCHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BETUYNH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MUECKUE SIBJICHHUS W TPOIECCHI, UCTIOIB3YSI
npaBWiIa CIOXKEHUs Cuil (BIOJb OJHOW mpsiMO#), 3akoH I'yka, 3akoH Ilackansi, 3akoH
Apxumena, MpaBWJIO paBHOBecHsl pbluara (0JI0Ka), «30J0TO€ MPABUIO» MEXaHUKH,
3aKOH COXpPaHEHMSI MEXAaHWYECKOW JHEepruM, TMpU OSTOM [1aBaTh CJIOBECHYIO
(dbopMyITUPOBKY 3aKOHA U 3aMMCHIBATh €T'0 MaTEeMAaTHYECKOE BhIPAKEHUE;

OOBSCHATH (PU3MYECKUE SBJICHUS, MPOIIECCH U CBOICTBA TeJl, B TOM YUCIE U B

KOHTEKCTE CHUTyalUid MPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BbIABISTH
PUYHUHHO-CIIEJICTBEHHBIE CBSI3H, CTPOUTH O0OBsICHEHNE U3 1—2 JIOTMYECKUX IIaroB ¢
OTopoii Ha 1-2 U3y4eHHBIX CBOMCTBA (PU3MUECKUX SIBICHHUM, PU3NUECKUX 3aKOHA UITU
3aKOHOMEPHOCTH;

pemiatb pacu€THeIe 3a7ayd B 1—2 JEHCTBUSA, HCHOJB3Yys 3aKOHBI U (POPMYIIHI,
CBs3bIBaIONIME (U3MYECKHE BEIMYMHBI: Ha OCHOBE aHaiM3a YCIOBHUS 3a/layu
3aMKiChIBaTh KPAaTKOE YCIOBUE, TMOJCTAaBIATh (PU3MYECKHE BEIMYUHBI B (OPMYIBI H
IPOBOAUTH Pacy€Thl, HAXOAWTh CIPABOYHBIC HaHHBIC, HEOOXOIUMBIC [JISl pEIICHUS
3ajJiay, OLIEHUBATh PEATHUCTUYHOCTD OTYYCHHOU (PU3NYECKOIN BEIHMUNHEI;

pacno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEUIUTh MPH MOMOIU (HU3UIECKUX
METOJIOB, B OINMCAaHUM MCCIECAOBAHUS BBIICIATH IPOBEPSIEMOE MPEAIIOI0KEHUE
(rumore3y), pa3nuyaTh W HUHTEPIPETHPOBATH IMOJYYEHHBIH pE3yJbTaT, HAXOJUTh
OIIMOKH B XOJI€ OMBITA, JIEIaTh BHIBOBI 10 €r0 Pe3yJIbTaTaM;

MIPOBOJIUTH OTBITHI IO HAOIOACHHUIO (PU3UUECKUX SBICHUHN WM (PU3NIECKUX CBONCTB
Te: GOPMYIMPOBATH MTPOBEPSEMBIE TTPEAMOI0KEHUS, COOMPATh YCTAHOBKY M3
MPEIOKEHHOT0 000PY/I0BaHMS, 3aMUCHIBATh X0/ ONBITa U (POPMYJIUPOBATH BHIBOJIBL;

BBITIOJTHATH MPSIMbIE U3MEPEHUST PACCTOSIHUSI, BPEMEHH, MacChl Tela, 00bEMa, CHITBI
Y TEMIIEPATYpPhI C UCIIOJIb30BAHUEM aHAJIOTOBBIX U IIU(POBBIX NPHUOOPOB, 3aAMUCHIBAThH
TOKa3aHus MPUOOPOB C yUETOM 3aJaHHOM a0COMIOTHOM MOTPEITHOCTH U3MEPEHUH;

MIPOBOJIUTH UCCIEA0OBAHUE 3aBUCUMOCTH OJTHON (PU3UUECKOUN BETUUYUHBI OT JPYroi
C UCIIOJIb30BAHUEM MPSIMbBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JIBHIKYIIETOCS
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TeJda OT BPEMEHU JBWXKEHUS TEJa, CHIIbI TPEHHS CKOJILKEHHUS OT Beca Teja, KauecTBa
00pabOTKU TIOBEPXHOCTEM TEd U HE3aBUCUMOCTU CHJIBI TPEHUS OT IUIOIIAAH
CONPUKOCHOBEHHMS TE€J, CWJIbl YIPYTrOCTH OT YJJUHEHUS MPY>KUHBI, BBITATKUBAIOIICH
CWIbl OT 00b€Ma MOrpyKEHHOM YacTU Tela M OT IUIOTHOCTH MKUAKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT TIJIyOMHBI, Ha KOTOPYIO IOTPY>KEHOTEIO,
yCIIOBUM TIJIaBaHUsI TeJ, YCJIOBHI paBHOBECHs pbluara M OJIOKOB, y4acCTBOBAaTh B
IJITAHUPOBAHUM Y4YEOHOTO HCCIEIOBaHUs, COOUpATh YCTAHOBKY U  BBINOJIHSITH
HU3MEPEHUs, CIeays MPEAIOKEHHOMY TUTaHy, GUKCUPOBATh PE3yJbTaThl  MOJTYyYEHHOU
3aBUCUMOCTHU bu3nIeCcKuX BEJINYMH B BUJIC
PEJIOKEHHBIX Ta0IuIl U rpadUKOB, JeaTh BEIBOBI 1O PE3yIbTaTaM HCCIICI0BAHUS;

POBOJIUTh KOCBEHHBIE M3MEpPEHUs] (PU3NUECKUX BEJIMYHMH (IJIOTHOCThH BEIIECTBA
KUJKOCTH U TBEPAOrO Teja, Cujla TPEHHS CKOJIBKECHUS, JaBJICHUE BO3/yXa,
BBITAJIKUBAIOIIAsl ~ CWJIA, JEWUCTBYIOIIAs Ha TMOTPYXEHHOE  BXUJIKOCTh  TeEJo,
KOA(PUIIMEHT TOJIE3HOTO JEUCTBUS MPOCTHIX MEXAaHU3MOB), CIEAys MPEII0KCHHOU
WHCTPYKIIUU: TIPH BBIMIOJHCHUH U3MEPEHUN COOMPATH IKCIIEPUMECHTAIBHYIO YCTAaHOBKY
Y BBIYHUCIISITH 3HAUCHUE UICKOMOW BEJIMUMHBI,

co0JIr0/1aTh MpaBUJIa TEXHUKH 0€30MaCHOCTH TPHU padboTe ¢ 1ab0paTOpHBIM
o0opy10BaHUEM;

yKa3bIBaTh TPUHIMIBI JEUCTBUS TPUOOPOB M TEXHUUECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TMUHAMOMETp, COOOIIAIOIIMECS COCYIbI, 0apOMETp, pblyar, MOJBUKHBIN U
HETOJIBW)KHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;

XapaKTepu30BaTh MPUHIIMIBI JCHCTBUS HM3YyUYEHHBIX NPUOOPOB M TEXHHUYECKUX
YCTPOWCTB C ONOPOM HAa HMX ONHUCAHUSA (B TOM 4YHCIIE: MNOJAIIUIHHKH, YCTPOMCTBO
BOAOINPOBOJA, TUAPABIMYECKAN MPECC, MAaHOMETP, BBICOTOMEpP, MOPIIHEBOW HAacoc,
apeoMeTp), UCIOIb3ysl 3HAHHMS O CBOMCTBaX (PU3MYECKUX SIBICHUH W HEOOXOAMMBIC
¢dusznueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH TPHUMEPH (HAXOAUTh HH(POPMAIMIO O MpPUMEPax) MPaKTHIECKOTO
UCIIONIb30BaHUs (PU3WYECKUX 3HAHUW B TIOBCEAHEBHOM KU3HMU Mg oOecreueHus
O0e3omacHoCcTH Tpu oOpameHuu ¢ npudopaMu W TEXHUYECKHMH YCTPOMCTBAMH,
COXPaHEHUS 3I0POBBS U COOIIOACHUS HOPM DKOJIOTHYECKOTOTIOBEICHHS BOKPYKAIOIIEH
cpene;

OCYIIECTBIISITH OTOOP MCTOYHUKOB HH(pOpMaInuu B IHTepHETE B COOTBETCTBUU C
3a/IaHHBIM TTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIMXCS 3HAHUW U IMMYyTEM CpPAaBHEHUS
Pa3TUYHBIX KICTOYHUKOB BBIJEIATH HHPOPMAIIHIO, KOTOpast SBISETCS MPOTHBOPEUNBOM
WJIA MOXKET OBITh HEJIOCTOBEPHOI;

WCIOJb30BaTh TMPU  BBIOJIHEHUU YYEOHBIX 3alaHUl  HAYYHO-MOMYJSIPHYIO
auTepaTypy (u3nueckoro CcoAep:KaHWs, CIPABOYHBIE MaTepUajbl, PECYpPChl CETH
Nutepuer, Biagerb mNpuéMaMu KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs
WH(pOPMAILIMK U3 OJTHOM 3HAKOBOM CUCTEMBI B JPYTYIO;

C03/1aBaTh COOCTBEHHBIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOIICHUSI HA OCHOBE 2—
3 UCTOYHUKOB UH(OpMaLKU (HU3NYECKOTO COJICPKAHUSI, B TOM YHCIIE ITyOJIUYHO
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JIeNaTh KpaTKUe COOOIIEHHSI O Pe3yJIbTaTaxX MPOEKTOB MM YU€OHBIX UCCIIEA0BAHUM, TpU
TOM TPAMOTHO MCHOJb30BaTh M3YyUYEHHBIH NOHATUIHBIA amnmapar Kypca (U3UKH,
COIIPOBOXKIATh BBICTYIUJICHUE IIPE3CHTALIUCH;

IIPY BBIOJTHEHUH YYEOHBIX POEKTOB U UCCIEAOBAHUM pacipenensaTh 00s13aHHOCTH
B IpyIIII€ B COOTBETCTBUHU C IIOCTABJIICHHBIMHU 3a1a4aMU, CICAUTD 3a BBIIOJHEHUEM
IlaHa IeMCTBUM, aIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIa/ B I€ATEIbHOCTh IPYIIIIbI,
BBICTPaMBaTh KOMMYHUKAaTUBHOE B3aUMOJCUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K koniy oOyuenus B 8 kiacce npeaMeTHble pe3yiabTaTbl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCITIOJIB30BATh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBM)KEHUE aTOMOB
U MOJIEKYJI, arperaTHbleé COCTOSIHUS BEIIECTBA, KPUCTAUIMUECKHE M aMOp(HBIC Tela,
HACBIIIEHHBIN U HEHACBIIIEHHBIN Nap, BIAXXHOCTh BO3JyXa, TEMIIEpATypa, BHYTPEHHSS
SHEPIUsi, TEIUIOBOW JBUraTelb, HIEMEHTAPHBIN JIEKTPUUECKUN 3apsijl, dJIEKTPUUYECKOE
10JIe, MPOBOAHUKH U TUAJIEKTPUKHU, IOCTOSHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE TOJIE;
pa3nuyarh sIBICHUS (TEIJIOBOE PACIIUPEHHE U C)KaTue, TeIuIonepeiaya, TerioBoe
paBHOBECHE, CMayMBaHHUE, KalWUISPHbIE  SBJICHUS, HCIApEHUE,

KoHIOcCH calusA,
IJIaBJICHUC, KpucTaJuin3anus (OTBep,HGBaHI/IC), KHIICHUC, TCILIONCPCaada
(TGHJ’IOHpOBOI{HOCTL, KOHBCKII M, I/ISJ'IyLIeHI/IG), QJICKTpU3aluAga TCI, BSaHMOHCﬁCTBHC
3apAaAa0B, I[GﬁCTBI’IfI QJICKTPHUUCCKOI'O TOKAa, KOPOTKOC 3aMbIKAHHUC, BSaHMOHCﬁCTBHC

MAarHMTOB, JEHCTBUE MArHUTHOTO IIOJII HAa IPOBOAHUK C TOKOM, 3JEKTPOMAarHWUTHAs
UHAYKLOWS) TIO ONMCAHMI0 HX XapaKTEpPHBIX CBOICTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh MPOSBICHUE H3YUYEHHBIX (PU3NYECKUX SBICHUN B OKpPY)KAIOIIEM
MHUpE, B TOM 4YHClie (U3NYECKUE SIBICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSKEHHUE U
KaNWUISIPHBIE SIBICHUS B NPUPOJE, KpPHUCTALIBI B mnpuponae, uznydeHue CoHIa,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHME POCHI, TyMaHa, WHEs, CHEra,
AIEKTPUUECKHE SIBIICHUSI B aTMOC(eEpe, MIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3eMiIH, Ipeid MOIIOCOB, POJIb MATHUTHOTO TIOJIS JJIS KU3HH HA 3eMJie, OISPHOe

CUSIHHE, IPU 3TOM MEPEBOJUTH MPAKTUUYECKYIO 3a]1a4y B yueOHYI0, BBIICITATh
CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKU) (DU3UIECKUX SBICHHUIA;
OIHCHIBATh U3yUEHHBIE CBOMCTBA TEN U (PU3UIECKUE SABJICHUS, UCTIONB3YS

dusznueckre BEeTUYMHBI (TeMIepaTypa, BHYTPEHHSSI SHEPTUs, KOJIMYECTBO TETUIOTHI,
yaenbHas TEIUIOEMKOCTh BEIECTBA, YJENbHAs TEIJIOTA TUIABJICHHMS, yIeTbHAs TETUIOTa
napooOpa3oBaHus, yaelbHAs TEIUIOTa CrOpaHUs TOIUIMBA, KOI(PHUIIMEHT IMOIE3HOTO
JICHUCTBUSL TEIJIOBOM MAITMHBI, OTHOCUTENBbHAS BIAXHOCTH BO31yXa, DJIEKTPUUCCKUM
3apsl, cuja TOKa, DJIEKTPUIECKOE HANIPSDKEHHE, COMTPOTHUBIICHUE POBOIHAKA, YIEIHHOE
COTPOTHBIICHHUE BEIIECTBA, pad0Ta W MOIIHOCTh JIEKTPUUECKOTO TOKA), MPU OTMHCAHUHU
MPABUWILHO TPAKTOBATH (PM3MUECKUN CMBICI WCIOJB3yEMbBIX BEIIMYWH, 0003HAYCHUS U
eAVHUIBI  (U3UYECKUX BEIIMYWH, HAXOMUTh (OPMYIBI, CBSA3BIBAIONINE JTAHHYIO
¢u3nUecKyt0 BEIWYMHY C JAPYTMMH BEIWYMHAMH, CTPOUTH TpaPUKA H3YICHHBIX
3aBUCUMOCTEH (PU3NIECKUX BEINYHH;
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XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MYECKHE SBICHHUS MU MPOLECCHI, HCHOJb3YS
OCHOBHBIE TIOJIOKEHHS MOJIEKYJSIPHO-KUHETUYECKOM TEOPHUHM CTPOEHHMsI BEIIECTBA,
MPUHIIUI CYNEPIIO3UIINY NoJIel (Ha KaYECTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja,
3akoH Oma J1s yyacTka 1enu, 3akoH J[koynsa—JIeHna, 3aKk0H COXpaHEeHUs! SJHEPTUH, NIPU
TOM JaBaTh CJIOBECHYIO (DOPMYTMPOBKY3aKOHA M 3aMMCHIBATH €rOMAaTeMaTUYECKOE
BBIPAXKEHUE;

OOBSACHATH (PU3MUYECKHE MPOLECCHl U CBOWCTBA TN, B TOM YUCIE M B KOHTEKCTE
CUTyallud  NPAKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BBIABIATH  NPUYUHHO-
CJIE/ICTBEHHBIE CBS3HU, CTPOUTH OOBSICHEHUE U3 1—2 JTOrMYEeCKUX IIaroB ¢ onopoit Ha 1-2
U3YYCHHBIX  CBOMCTBA  (PU3MYECKHX  SABJICHUW, (PUIMYECKUX  3aKOHOB  WIIU
3aKOHOMEPHOCTEM;

pemiatb pacu€THhle 3a7ayd B 2—3 JEHCTBUA, MCHOJB3YysS 3aKOHbI U (OpPMYIIbI,
CBs3bIBatOIIMEe (U3MUECKHE BEJIMYMHBI: Ha OCHOBE aHaiM3a YCIOBUS 3a/layu
3aIMCBhIBAaTh KPAaTKOE YCJIOBHE, BBISBIATH HEAOCTATOK JAHHBIX ISl PEUICHUs 3aJayd,
BbIOMpATH 3aKOHBI U (POPMYJIIbI, HEOOXOAMUMBIE ISl €€ pPElIeHMUs], IPOBOJUTH PACUEThl U
CpPaBHHUBATh MOJYYCHHOE 3HAUCHHUE (PU3UYECKON BETUYHHBI C U3BECTHBIMU JAHHBIMHU;

pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOMXHO PELIUTh NPU MOMOIIM (U3HYECKUX
METOJOB,  HUCIIOJIb3YSl  ONHCAHUE  KCCIENOBAHUS,  BBIICIATH  IPOBEPSIEMOE
OPEANONIOKEHNE, OLEHUBATh MPABWIBHOCTh NOPSAKA TPOBEICHHUS HCCIEI0BAHUS,
JI€J1aTh BBIBOJBI;

IPOBOAUTH OMNBITHI MO HAOMIONEHUIO (U3MYECKUX SBICHUNH WIH (U3HUYECKUX
CBOMCTB TeN (KanmwUIsipHbIE SBJICHMSI, 3aBUCUMOCTb JIaBJICHUSI BO3JlyXa OT €ro o0béma,
TEMIIEPATypPbl, CKOPOCTH IPOLIECCA OCTHIBAHUS M HAarpPEeBaHUs IIPU M3JIyUYCHUU OT I[BETA
u3Nyvatromed  (morjomaroniei)  MOBEPXHOCTH,  CKOPOCTb — HCHApPEHUsi  BOJBI
OT TeMIepaTypbl XUIAKOCTH M IUIOMIAAM €€ IMOBEPXHOCTH, OJJIEKTpU3alus Tel U
B3aMMOJICCTBUE DJIEKTPUUYECKUX 3apPsA0B, B3aUMOJECUCTBHUE IIOCTOSHHBIX MarHUTOB,
BU3yaJu3aldsl MATHUTHBIX NOJIEN MOCTOSHHBIX MAarHUTOB, JE€UCTBUS MAarHUTHOTO I1OJIS
Ha IPOBOJHHMK C TOKOM, CBOWMCTBA JJIEKTPOMAarHuTa, CBOWCTBA 3JIEKTPOJBUIATEIIA
MOCTOSTHHOTO TOKa): (OpMYyJIUpOBaTh TMPOBEPAEMbIC MPEAINOJIOKEHUS, COOUpPaTh
YCTaHOBKYU3IIPEIJI0KEHHOTO 000pYyI0BaHUs, OMKUCHIBATh X0 OIbITa U (OPMYyITHUPOBATH
BBIBO/JIBI;

BBIIIOJIHATE IPSAMBIE HW3MEPEHUSA TEMIIEPATypbl, OTHOCUTEIBHOM BIIAJKHOCTH
BO3/lyXa, CHJIbl TOKA, HANpPsDKEHUS C MCIOJb30BAHMEM AaHAJIOIOBBIX NPHUOOPOB H
JATYUKOB (PU3NYECKUX BEJIIMYMH, CPAaBHUBATh peE3YyJbTaThl HM3MEPEHUH C Y4ETOM
3a1aHHOM aOCOJIFOTHOW MOTPEIIHOCTH;

MIPOBOJIUTH UCCIIEIOBAHNE 3aBUCUMOCTH OJTHON (PM3MUECKON BETUIUHEI OT APYTron
C MCIOJIb30BAaHUEM MPAMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTUBIIEHUS MPOBOJHUKA OT
€ro JUIMHBI, IUIOLA1 ITONEPEYHOTO CEYEHHUS U YAEIBHOIO CONPOTUBIICHHS BEIIECTBA
IIPOBOJITHUKA, CHJIBI TOKA, UYIIETO Yepe3 MPOBOIHMK, OT HAIPSKEHNS HA IPOBOJHUKE,
HCCJIEI0BAHNE MTOCIIEI0BATEIBHOIO U NapaJIIENbHOIO COEAMHEHUI TPOBOAHUKOB):
IUIAHUPOBAThH UCCIIEA0BAHNE, COOMPATH YCTAHOBKY U BBINOJIHATH U3MEPEHUS, CIAEAYs
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MPEJIOKEHHOMY TIJIaHy, UKCUPOBATh PE3YIbTAThl OJIYYEHHON 3aBUCUMOCTH B BU/JIE
TaOuI] U TpaUKOB, JIeJaTh BHIBOJIBI MO Pe3yJIbTaTaM UCCIEIOBAHNUS;

MPOBOJUTh  KOCBEHHBbIE  W3MepeHus  (Quznueckux  BeduuuH  (yAesbHas
TEIUIOEMKOCTh ~ BEILIECTBA, CONPOTUBICHUE NPOBOAHMKA, padoTa M MOUIHOCTH
ANEKTPUYECKOr0 TOKA): MJIAHUPOBATh U3MEPEHUS, cobupatb

AKCIIEPUMEHTAIBHYIO YCTaHOBKY, cienys
MPEI0)KEHHON UHCTPYKIIUU, U BEIYUCIISITH 3HAUCHUE BETUYUHBI;

coOJII01aTh IPAaBUIIa TEXHUKH 0€30M1aCHOCTH IIpH paboTe ¢ 1adopaTOpHBIM
o0opy10BaHUEM;

XapaKTepU30BaTh MPUHIMIBI JEUCTBUS H3YYCHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB € OMOpPOM Ha HUX omucaHus (B TOM 4YHCIE: CUCTeMa OTOIUICHUS JIOMOB,
TUTPOMETp, TMapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUYETUYUK DICKTPUUECKOU
SHEPIUM, DJIEKTPOOCBETUTENIbHBIE MPUOOPHI, HArpeBaTeIbHBIE DJICKTPONPUOOPHI
(mpuMepbl), DNEKTPUYECKUE TMPETOXPAHUTEIIH, DJIECKTPOMATHUT, JJICKTPOJIBUTATEIb
MOCTOSIHHOTO TOKa), HWCIOJIb3ysl 3HAHUS O CBOWCTBaX (PU3UYECKUX SIBICHUU U
HE0OX0IMMbIe (PU3MUECKUE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIC TEXHUUYECKUE YCTPONCTBA U U3MEPUTEIbHBIE TPUOOPHI IO
cXeMaM U CXEMaTUYHBIM PUCYHKaM (KHJIKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETD,
TUTPOMETP, ABUTATEIh BHYTPEHHETO CTOPaHUsl, JIEKTPOCKOII, PEOCTaT), COCTABIATh
CXEMBI DJIEKTPUUECKUX IETeN ¢ MOCJIeIOBATENbHBIM U MapaIIEIbHBIM COSUHEHUEM
AJIIEMEHTOB, pa3inyasi yCIOBHBIE 0003HAUCHHSI JIEMEHTOB AJIEKTPUUECKUX LIETIeH;

OPUBOJIUTH TpPUMEPHl (HAXOAUTh HHGOPMAIMIO O MpUMepax) MPaKTUYECKOTro
UCIIOJIb30BaHUS (PU3NYECKUX 3HAHUW B TOBCEAHEBHOW KM3HM JUIsl OOECIIEUECHHS
0e30MacHOCTUIIPH  OOpallleHHud C NpubopaMu U TEXHUYECKHUMH YCTPOWCTBAMH,
COXpAaHEHHUS 3JI0POBbsI M COONIOACHUS HOPM SKOJOTHYECKOTO TOBEIACHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITH MOUCK HH(pOpMannu PU3nIecKoro cojepxkanus B IHTepHere, Ha
OCHOBE MMEIOIIMNXCS 3HAHUM U MyTEM CpaBHEHUS JOTIOJTHUTEIbHBIX HCTOYHUKOB
BBIIETISATH HH(OPMAITUIO,  KOTOpas SBISETCA MPOTUBOPEUYNUBOMN MIIM MOXKET OBITh
HEJI0CTOBEPHOM;

WCIIOJIb30BaTh TIPU  BBITIOJIHEHWHM YYE€OHBIX 3aJlaHUil  HAYYHO-TIOMYJSPHYIO
TuTepaTypy (HU3MYECKOTO COJEp)KaHMsI, CIPABOYHBICE MaTEpHANbl, PECYpChl CETH
NutepHer, Binagerb MNpuéMaMu  KOHCIIEKTUPOBAHMS  TEKCTa, MpeoOpa3OBaHUS
nH(pOpMaMK U3 OHON 3HAKOBON CUCTEMBI B IPYTYIO;

co3aaBaTh COOCTBEHHBIE MUCHMEHHBIE M KPATKHUE YCTHBIE COOOIIEHUs, 00001Ias
uHMOPMAITNIO M3 HECKOIBKUX HMCTOYHUKOB (DU3MYECKOTO COACPIKAHUS, B TOM YHCIIEC
myOMUYHO  TPEACTABIATh  PE3yNbTaThl  MPOEKTHONW WM HMCCIEIOBATEIbCKOU
NEATEeNbHOCTH, MPU 3TOM IPpaMOTHO HMCIOJIb30BaTh M3YUYEHHBIM MOHATHIHBIN anmapar
Kypca (pU3MKH, CONPOBOKIATH BHICTYIUJIEHUE MPE3EHTALUEH;

MIPU BBIMOJHEHUH YYE€OHBIX MPOEKTOB U MCCIEAOBAaHUN (PU3MUYECKUX MPOIECCOB
pacrpenensaTh 00SA3aHHOCTU B TPYINE B COOTBETCTBHM C MOCTABICHHBIMHU 3aJayaMu,
CI€AUTh 32 BBHINIOJIHEHUEM IIJJaHa JEWCTBUM M KOPPEKTUPOBATh €ro, aJIeKBaTHO
OLICHUBAaTh  COOCTBEHHBIM  BKJIaJA B  JIECSITEIBHOCTh  TPYIIbI,  BBICTPAaUBAThH
KOMMYHHUKAaTUBHOE B3aUMOJCHCTBHE, MPOSBIISISI TOTOBHOCTh pa3peliaTb KOH(IUKTHI.
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K koniy oOyuenus B 9 kiiacce npeIMeTHbIE pe3yiabTaTbl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHUS: CHUCTEMa OTCYETa, MaTepuUalibHas TOYKA, TPAECKTOPUS,
OTHOCUTEIBHOCTh MEXaHWYECKOTO ABUXKEHUs, Aedopmanus (ynpyras, ImjiacTUyeckas),
TpeHHE, ILEHTPOCTPEMHUTEIbHOE  YCKOpPEHHE, HEBECOMOCTb M  NEperpysKH,
LHEHTPTSHKECTH, a0COMIOTHO TBEPJOE TEJIO, UEHTP TAKECTH TBEPIAOTO Tea, paBHOBECHE,
MEXaHUYeCKue  KojiebaHusi UM  BOJHBL, 3BYK, MWH(Qpa3ByK U  YJIbTPa3BYK,
AIIEKTPOMArHUTHBIE BOJIHBI, LIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JaNbHO30PKOCTh, CIEKTPbl HUCIYCKAaHWA M TMOTJOLIeHUs, aibda-, Oera- W Tamma-
U3TTyY€HUsl, U30TOMBI, A/IepHasi SHEPTreTUKA;

pasnuyarh ABJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIIMHEMHOE JABUXECHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHUE, CBOOOJHOE TaJeHHe Tell, pABHOMEPHOE
IBUKEHUE 10 OKPYKHOCTH, B3aUMOJIEUCTBHE TeJl, PEaKTUBHOE JIBHXKECHHE,
KosiebaTeabHOEe JBMIKEHHUE (3aTyXalollue W BBIHYXJACHHbIE KOJIeOaHUs), pPE30HAaHC,
BOJIHOBOE  JIBIDKEHHE, OTpaXCHHE 3ByKa, MPSMOJIMHEMHOE pPaclpOCTpaHEHHUE,
OTpPa)KEHHUE U MPEIOMIICHUE CBETA, NIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3I0KEHUE
0eyloro cBeTa B CIHEKTp M CIOXKEHUE CHEKTPAIbHBIX I[BETOB, JUCIIEPCUSI CBETA,
€CTECTBEHHAs! PaJMOAKTUBHOCTh, BOSBHUKHOBEHUE JIMHEHYATOrO CIEKTPA U3TYyUEHUs) 110
OMMCAHUIO UX XapaKTEPHBIX CBOVMCTB U HA OCHOBE OMNBITOB, IEMOHCTPUPYIOIIHNX JTaHHOE
dusnueckoe sSBICHUE;

pacno3HaBaTh MPOSIBICHUE U3YUYEHHBIX(PU3UUECKHUX SIBICHUN BOKPYKAIOIIIEM MUPE
(B TOM ymcie pu3nyecKue SBICHUS B IPUPOJIE: MPUIUBBI U OTJIMBBI, TBUKEHUE TUTAHET
ConHEeYHO# CUCTEMBI, PEaKTUBHOE JIBUKEHHE KUBBIX OPraHU3MOB, BOCIPUSITUE 3BYKOB
KUBOTHBIMU, 3EMJIETPSICEHNE, CEICMUYECKHUE BOJIHBI, IlyHAMH, X0, LIBETA TEJl,
ONTUYECKHE  SBJICHUS B  MPUPOAE, OUOJOTMYECKOe  JICHCTBHE  BUIMMOTO,
yIBTPa(pUOJIETOBOTO M PEHTTEHOBCKOT'O U3TyUYCHHM, €CTECTBEHHBIM PaIuOaKTUBHBIN
¢$oH, KOCMHYECKHE JIy4H, PAANOAKTHBHOE H3TyYEeHUE IPUPOTHBIX MUHEPAJIOB, IEHCTBUE
PaauOaKTUBHBIX U3TyUYCHHI HAa OPraHU3M YEJIOBEKa), IPU 3TOM MEPEBOAUTH
MPAaKTHUYECKYIO 3a]]auy B y4EOHYIO, BBIIEISATH CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKU )
(bu3nUecKuX SBICHUI;

ONHKCHIBATh HM3YUYECHHbIE CBOWCTBA Tel U (PU3NYECKUE SBICHHS, HUCHOIb3Ys
¢u3nyeckue BETUUYUHBI (CPEAHSSI U MIHOBEHHAs CKOPOCTh Tela MPH HEPaBHOMEPHOM
JBUKEHUHU, YCKOPEHHUE, MEepEeMELIEHUE, MMyTh, YIJIOBas CKOPOCTb, CHJIa TPEHHs, CUJa
YIPYTOCTH, CUJIA TSXKECTH, YCKOPEHHE CBOOOTHOTO TMajeHusl, BEC Tella, UMITYJbC Tena,
UMIYJIBC CHUJIBI, MEXaHWYecKass paboTa M MOIIHOCTH, MOTEHUHUANbHASI SHEPrUsl Tena,
MOJHATOrO HaJ MOBEPXHOCTBIO 3€MJIM, NMOTEHLUMAJbHAs JHEPTUsl CHKATON MPY>KUHBI,
KMHETHYECKAasl SHEPrUs, MOJHAs MEXaHUYEeCKasi SJHEPTUs, IEPUOJ U 4acTOTa KoJeOaHui,
JUIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, I0Ka3aTelb
MPEJIOMJIEHUS] CPENbl), NMPU ONMCAHUM NPaBUIBHO TPAKTOBATh (PU3NYECKUA CMBICIT
UCIIOJIb3YEMbIX BEJIWYMH, 0003HAUEHUS M €JUHULBI (PU3MUYECKUX BEJIMYMH, HAXOJIUTH
(opMyJIbl, CBS3BIBAIOIIME JTAHHYIO (PU3MYECKYIO BEJIMYMHY C JIPYTUMHU BEIMYMHAMM,
CTPOUTH TpaMKN N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUMH;
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XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKHE SIBICHHMS M IMPOLIECCHI, UCIOJb3YS
3aKOH COXPAaHEHUSI SHEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIIMI CYNEPHO3ULIUU
CWJI, TPUHIMUI OTHOCUTENbHOCTH ['ammies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS
MMITYJIbCA, 3aKOHBI OTPAKEHUS U MPEIOMIICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsiI0BOTO
M MacCoOBOTO YHCENl TMpHU SJAEPHBIX pEAKIUsAX, MpU OSTOM JaBaTh CIOBECHYIO
(OpMyIHPOBKY 3aKOHA U 3aIIUCHIBATh €I0 MAaTEMATUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3MUYECKUE MPOLECCHl U CBOWCTBA TE€J, B TOM YHCIIE U B KOHTEKCTE
CUTyalludl  TPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH  INPUYUHHO-
CJIE/ICTBEHHBIE CBS3HU, CTPOUTH OOBSICHEHUE U3 2—3 JOrMYECKUX IIaroB ¢ ONopoi Ha 2—3
U3YUYEHHBIX  CBOWCTBA  (U3UYECKUX  SIBICHUN, (PUBMYECKUX  3aKOHOB I
3aKOHOMEPHOCTEM;

pemaTth pacu€THbie 3a7adyu (OMHUparoIIUecs Ha CHCTeMy U3 2—3 ypaBHEHHI),
UCIIOJNIb3Ys 3aKOHBI M (OpMYJbl, CBS3bIBarolMe (DU3UUYECKUE BEITUUYMHBI: Ha OCHOBE
aHanM3a yCJIOBUSA 3aJ]auM 3allMChIBATh KPATKOE YCJIOBHE, BBISBISATH HEJOCTAIOIIME WIH
n30BITOUHBIC JaHHBIC, BHIOMpPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE JJISI pElIeHUs,
OPOBOAUTH pacy€éTbl W  OLEHMBATh PEATUCTUYHOCTH TMOJYYEHHOTO 3HAUYCHMUS
(bu3UYeCKON BEJIMUNHBIL;

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOMXHO PELIUTh NPU MOMOIIM (U3HYECKUX
METOAOB,  HUCIIOJIb3YSl ~ ONHCAHUE  WCCIENOBAHUS,  BBIIEIATH  IPOBEPSIEMOE
NPEANONIOKEHNE, OLEHUBATh IPABWIBHOCTh MOPSAKAa MPOBEICHHUS HCCIEIOBaHMUS,
JIeNaTh BHIBOJIbI, HHTEPIPETUPOBATH PE3yIbTaThl HAOIIOIEHUN U OTBITOB,;

IPOBOAUTH OMNBITHI MO HAOMIONEHUIO (DU3MYECKUX SBIECHUN WM (U3HUECKUX
CBOMCTB Ten (M3yyeHHUE BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpPAHEHHS SHEPIuw,
3aBUCUMOCTb IEPUO/Ia KOJIeOaHUM NPYKUHHOTO MAsTHUKA OT MacChl rpy3a M KECTKOCTU
NPYXUHBl U HE3aBUCUMOCTh OT aMIUTUTYAbl MajbIX KoOJeOaHUU, MPSIMOJIMHEHHOE
pacnpocTpaHEHHE CBETa, pPa3OkKEeHHUE OeNoro CBeTa B CIEKTP, M3yUYe€HHUE CBOMCTB
H300pakeHUsT B TUIOCKOM 3€pKajie M CBOMCTB M300paKCHHS TpeaMeTa B coOuparomien
TuH3e, HAOMI0IEHNE CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3JyUEHHUS): CAMOCTOSTEIHHO
coOupaTh YCTAaHOBKY U3 M30BITOUHOTO HaOOpa 000PYI0BaHUS, OMUCHIBATH XOJI OIBITA H
€ro pe3yJbTaThl, POPMYIUPOBATH BEIBOJIBL;

IIPOBOJUTH IIPU HEOOXOJUMOCTH CEPHUIO MPSIMBIX U3MEPEHUM, ONPENENss CpelIHee
3HaYeHHE U3MepsieMOl BeNIMYUHBI (POKYCHOE paccTOsiHHME cOOUparoIiel JHUH3bI),
000CHOBBIBATh BRIOOP CIIOC00a M3MEPEHHS (M3MEPUTEIBHOTO TPUO0pa);

MPOBOJUTh  WCCJIECNOBAHWE  3aBUCHUMOCTEH  (DU3WYECKUX  BEIWYMH  C
WCIIOJIb30BAaHUEM TPSIMBIX H3MEpPEHHM (3aBUCHUMOCTb IYyTH OT BPEMEHH TMpU
PAaBHOYCKOPEHHOM JIBUKEHHMHU O€3 HauyallbHOW CKOPOCTH, Mepuoaa KojeOaHui
MaTeMaTU4eCKOro MasTHHKA OT JJIMHbI HUTH, 3aBUCMMOCTHU YIJla OTPa)KEHHS CBETa OT
yrila MajieHus U yriia npejioMJIeHUs OT yIjla MajJeHus): IUIAHUPOBAaTh UCCIEAOBaHUE,
CaMOCTOSITEJIbHO CcOOMpaTh YCTAaHOBKY, (DUKCHUPOBATh PpPE3yJIbTaThl MMOTYyUYEHHOU
3aBUCUMOCTU (PU3MYECKUX BEIUYUH B BUJE TAOIUI] U TpaduKOB, JA€IaTh BBIBOJBI IO
pe3yiabTaTaM HCCIeI0BaHUS;
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MPOBOJINTh KOCBEHHBIC HU3MEPEHUS (PU3NUECKUX BEIUYUH (CPEIHSISl CKOPOCTh U
YCKOpPEHHE Teja MPU PaBHOYCKOPEHHOM JIBMDKEHUHU, YCKOPEHHE CBOOOJHOTO MajcHUS,
KECTKOCTh MPYKUHBI, KOID(UIIMEHT TPEHHsI CKOJbXKEHHUS, MeXaHWuyeckass paboTa u
MOIITHOCTh, YacTOTa M MEPHUOJ KoJeOaHWW MATEeMaTUYECKOr0 U MPYXKUHHOTO
MasiTHUKOB, OINTHYECKass CHJIa CcoOUparomiell JUH3bI, pPaJuOaKTUBHBIM  (OH):
MJIAHUPOBATh U3MEPEHUSI, COOUPATHIKCIIEPUMEHTAIHHYIO YCTAHOBKY u

BBITIOJIHSITh U3MEPEHUS, cienys peAJI0KEHHON
WHCTPYKIIMM, BBIYHCISATh 3HAYCHUE BEJIMYMHBI M aHAJIM3UPOBATH IMOJYUCHHBIE
pPE3yNbTAThI C YYETOM 3aJaHHOU MTOTPEMIHOCTU U3MEPEHUM;

co0JI01aTh MPaBUJIa TEXHUKH 0€30MaCHOCTH MPHU padboTe ¢ 1a00paTOPHBIM
o0opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIE MPU3HAKU U3YUYEHHBIX (PU3UUECKUX MOJeNel: MaTepruaibHas
TOYKa, aOCOJIOTHO TBEPAOE TEJO, TOYEYHBIM HCTOYHUK CBETa, Jy4, TOHKas JIMH3A,
TIaHeTapHasi MOJIeIb aTOMa, HyKJIOHHAsI MOJIeNTb aTOMHOTO SJIpa;

XapaKTEepU30BaTh TMPUHIMIBI JEUCTBUS H3YYCHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOUCTB C OMOPON HA WX ONMHUCAHMS (B TOM YHUCJE: CHUIOMETP, JaTIYUKU MOJIOXKCHHUS,
PAcCTOSIHUSI U YCKOPEHUSI, paKeTa, 3X0JIOT, OUKH, MepUcKor, (poroanmapar, ONTUIECKHE
CBETOBOJIbI, CIIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), HCHONB3ysS 3HAHUS
0 CBOMCTBax (hU3UUYECKUX SBICHUN U HEOOXOIUMbIC (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIB30BATh CXEMbl M CXEMATUYHbIE PUCYHKH HW3YyYEHHBIX TEXHMUYECKUX
YCTPOMCTB, U3MEPUTENIbHBIX MPUOOPOB U TEXHOJIOTHYECKUX IMPOIECCOB MPU PEIICHUU
y4eOHO-TIPAaKTUUECKUX 3a7a4, ONTHYECKHUE CXEMbl IJIsi MOCTPOEHUS H300paKeHU B
IUIOCKOM 3epKaJie U COOMparolel JMH3E;

NPUBOJIUTH TPHUMEPH (HAXOAUTh HHPOPMAIMIO O MpPUMEPaxX) MPAKTHIECKOTO
UCIIONIb30BaHMUs (PU3WYECKUX 3HAHUW B TOBCEIHEBHOW JKM3HU 7S OOecredeHus
0e30MmacHOCTH mpHu  OOpalieHHud ¢ TpUOOpaMH W TEXHUYECKHUMHU YCTPOMCTBAMH,
COXPAaHEHUS 3I0POBBS U COOIIOACHUS HOPM HKOJIOTMYECKOTOTIOBEICHHS BOKPYKAIOIIEH
cpene;

OCYIIECTBIISITh TMOUCK HWHMOpMaruu Qusnyeckoro cojepxkanust B HHTepHETE,
CaMOCTOSATENIHHO (OPMYTUPYS TIOUCKOBBIM 3ampoc, HAXOAUTh MYTH OMNpEaeICHUS
JIOCTOBEPHOCTH TIONyY€HHONW WH(OpMAIMM Ha OCHOBE WMEIONIMXCA 3HAHUH U
JOTIOJIHUTENbHBIX UCTOYHUKOB;

WCIIOJIb30BaTh TIPU  BBIMIOJIHEHHHM YYE€OHBIX 3aJlaHU  HAYyYHO-TIOMYJISIPHYIO
auTepaTypy (puznueckoro cojep:kaHus, CIpPaBOYHbIE MaTepHalbl, PECYpChbl CETHU
Nutepuer, Brnagerb mNpuéMaMu KOHCIIEKTUPOBAHMS  TEKCTa, MpPeoOpa3oOBaHUS
nH(pOpMaMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHbIE MHUCHBMEHHBIE M YCTHbIE COOOUIEHHS HAa OCHOBE
uHOpPMAIIMM W3 HECKOJbKHUX HWCTOYHUKOB (DU3UYECKOTO COJACPKaHUS, MTyOTUIHO
MPEACTABIATh PE3YIbTAThl MPOEKTHOM WIIM HCCIEN0BATEIbLCKOM JEATEIbHOCTU, MPHU
3TOM TPaMOTHO MCIIOJIb30BaTh M3YyUYECHHBIM MOHATUWHBIN ammapaTr U3y4aeMoro pasieiia
(GU3UKM W CONPOBOXKIATh BBICTYIUICHUE IMIpe3eHTAlMeld C Y4€TOM OCOOEHHOCTEH
ayJIUTOPUU CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
No Haumenoanue
n/m pa3liesioB U TeM

y4eOHOro mpeIMeTa

KomnuectBo IIporpammHoe conep:xkaHue
4acoB

Paszznen 1. ®u3uka u ee poJib B IO3HAHUH OKPYKAKOIIEro MUpa

1.1 ®wusuka — Hayka 2
0 TIPUPOJIE

1.2 ®usuueckue 2
BEJTMYUHBI

dusrka — HayKa O IPUPOJIE.

SIBrieHuUst MPUPOIBI.
du3nUecKue SIBICHUS
MEXaHWYECKHE, TCIIJIOBLIE,
3JIEKTPUYECKHUE,
MarHuTHBIE, CBETOBEIC,
3BYKOBBIC

dOu3nNUeCcKHUe BEIIMUNHEI.
N3mepenune pusnueckux
BeJIMUMH. OU3ndeckue
npu6opsl. [lorpemHocTh
M3MEPEHUMN
MexayHapo/iHasi cuctema
CJIMHMUII

OcCHOBHEIC BUABI ACATCIIBHOCTH 06yanoumxc;1

BrisiBrieHue paznnunii Mex1y Gu3nyecKuMH U
XUMHYECKUMU TIPEBPAILICHUSIMH.
PacnioznaBanue u kinaccupukanus Gu3ndecKux
SIBJICHUW: MEXaHUYECKHUX, TETIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
HaGmonenne u onucanue Gpu3NUeCKuX SBICHUMI

OrnpeniesieHUE 1EHbI ICJICHUS Kb
U3MepUTENbHOTO Tpudopa. Usmepenue
JIMHEWHBIX PA3MEPOB TEI U

MMPOMEKYTKOB BPEMEHHU C YYETOM MOTPEITHOCTEM.
N3mepenue 06bEMa KUIKOCTH U TBEPOTO TEa.
N3MepeHne TeMmnepaTypsbl Py MOMOIIA
JKHJIKOCTHOTO TEPMOMETPA U JATUHUKA
TEMIIEPATYPBHI.

BrinonHeHne TBOPUYECKHUX 3aJaHUM T10 MIOUCKY
CIOCOOOB M3MEPEHUSI HEKOTOPBIX (PU3UIECKUX
XapaKTePUCTHK, HAIIPUMEP, Pa3MEPOB MaJIbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAATEHHBIX
00BEKTOB, OOJIBIINX PACCTOSIHUM, MaJIbIX
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1.3. EcrecTtBenHO-
Hay4YHBI METOJ
MTO3HAHUS

Hroro no pazneny

Kak ¢usuka u qpyrue
€CTECTBEHHbBIC HAYKH
U3Y4aloT IPUPOY.
EcTtecTBeHHO-HAyUYHBIT
METO/I IO3HAHHUS:
HaOJII0ICHNE, TOCTaHOBKA
HAy4YHOT'O BOTIpOCa,
BBIJIBIDKCHHE THITOTE3,
AKCTIEPUMEHT TI0 TIPOBEPKE
TUIIOTE3, OOBSICHCHUE
HaO0JII01aeMOT0 SIBIICHUS.
Onucanue GU3NIECKUX
SIBJICHUI C TTIOMOILIBIO

Mo eJIen

Pa3znea 2. IlepBoHayajibHbIE CBeJIeHHUSI 0 CTPOCHUHU BEIECTBA

2.1 CrpoeHue BemecTBa

CtpoeHue BeliecTna:
aATOMBI U MOJICKYJIbI, UX
pa3mepsbl. OnbITHI,
JIOKa3bIBAIOIIINE
JMUCKPETHOE CTPOCHUE
BEIIISCTBA

IPOMEKYTKOB BpeMeHu. O0CcyxaeHune
npeajaraéMbix Cioco0oB

BeaBukeHue TunoTes3, 00bSICHIIOUIUX IPOCThIE
SBJICHUS, HAIIPUMED:

— [I0YEMY OCTAaHABJIMBAETCS IBUKYILEECS

10 TOPU30HTAJIBHON [TOBEPXHOCTH TENO;

— [IOYEMY B KapKyIO IIOr0/ly B CBETJION OAEHKIE
IIpOXJIaJHEN, yeM B TEMHOMU. lIpenoxenue
CIIOCOOOB MPOBEPKHU THIOTE3.

[IpoBeneHue nccie10BaHus N0 NPOBEPKE KaKOM-
100 TUMOTE3bI.

[TocTpoenue mpocteummx Moaeneit Gu3ndecKkux
SBJICHUH (B BHJI€ PUCYHKOB WJIH CXEM ), HAIIPUMEP
IaJICHUE NPEIMETa; PSIMOJIMHENHOE
pacIpoOCTpaHEHUE CBETA

Habmronenne u uHTEpIpeTaIys OIBITOB,
CBUICTEIbCTBYIOIMMUX 00 aTOMHO-MOJIEKYIISIPHOM
CTPOEHHH BEIIECTBA: OIBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEUIECTB B BOJE.

OueHka pa3MepoB aTOMOB U MOJIEKYJT

C MCTIONB30BaHuEM (GoTorpaduii, moTydeHHBIX
Ha aTOMHOM CUJIOBOM MUKpockone (ACM) —
naboparopHas padora mo teme: «OneHkKa
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2.2 JlpmwxeHue u
B3aHMMOJICHCTBHEC
YaCTHI] BEIIeCTBa

2.3 ArperarHbie
COCTOSIHHSI BEII[ECTBA

Hroro no pazneny

JIBHKEHHUE YaCTHI]
BemecTBa. CBsI3b CKOPOCTH
JIBMDKCHUS YaCTHIT

C TEMIIEPATypOM.
bpoyHOBCKOE IBUKEHHUE,
muddyzus.
B3aumopelicTBue yacTuil
BEILIECTBA: MPUTSIKEHUE U
OTTaJIKMBAaHUE
ArperaTHbie COCTOSIHUS
BEILIECTBA: CTPOCHUE Ia30B,
KUJIKOCTEN U TBEPIBIX
(KpUCTAUIMYECKUX ) TEJL.
B3aumMocss3p Mexay
CBOMCTBaAMH BEIIIECTB

B Pa3HBIX arperaTHbiX
COCTOSIHMSIX U X
ATOMHO-MOJICKYJISIPHBIM
ctpoerreM. OcOOEHHOCTH
arperaTHbIX COCTOSIHUN
BOJIbI

JIaMeTpa aToMa METOJIOM PSA0B
(c ucnonb3zoBaHueM (pororpaduii)».
OrnpeneneHue pa3MepoB MajbIX TEJ
Habmonenue u o0bsicHeHe OpOYHOBCKOTO
JBUKEHUS U siBNeHus qudPy3um.

[IpoBenenne u 00BICHEHUE OMBITOB

110 HAOJTIOJICHUIO TETNIOBOTO PACIIMPEHHS Ta30B.
[IpoBenenne u 00BICHEHUE OMBITOB TIO
OOHApPYKEHUIO CHJI MOJIEKYJISIPHOTO TTPUTHKEHUS
Y OTTAJIKHBAHHS

Onucanue (¢ UCTIOIB30BAHUEM MTPOCTHIX
Mojieieil) OCHOBHBIX pa3uyuil B CTPOEHUH ra30B,
KUAKOCTEH U TBEPIBIX TE.

OObsicHEHNE MaJION CKMMAEMOCTH KUIKOCTEH U
TBEPABIX TEJ, OOJBIION CKUMAEMOCTH Ta30B.
OObsicHeHre COXpaHeHUs POPMBbI TBEPIBIX TET U
TEKY4YEeCTH JKUKOCTH.

[IpoBenenne ONbITOB, JOKA3BIBAIOIINX, YTO

B TBEPIOM COCTOSTHMH BOJIbI YaCTHUIIBI HAXOSATCS
B CPEIHEM JaJIbIIE APYT OT Jpyra (MIOTHOCTh
MEHBIIIE), YEM B JKUJIKOM.

Y cTaHOBIIEHHE B3aUMOCBSI3H MEXKTY
O0COOCHHOCTSMH arperaTHBIX COCTOSTHUI BOJIBI U
CYIIECTBOBAHWEM BOJHBIX OPTraHU3MOB

(MC — 6uomnorus, reorpadusi)
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Paznea 3. /IBuskenue u B3anMoieiicTBue TeJl
3.1 Mexanndeckoe 3 MexaHnueckoe JBMKCHUE.
JIBUKCHUE PaBHOMEpHOE M

HEPAaBHOMEPHOE JIBUKECHHUE.
Cxopoctb. Cpennss
CKOpPOCTh IIPH
HEPaBHOMEPHOM
JIBWXKEHUU. PacuéT nytu u
BPEMEHU JIBUKEHUS

3.2 MHWuepums, macca, 4 SBneHue nHepuKH. 3aKOH
IJIOTHOCTh vHepuun. B3anmoencteue

TEJl KaK MpU4rHa
W3MEHEHUS CKOPOCTH
JIBUXKEHUA Tea. Macca kak
Mepa UHEPTHOCTH TeJa.
[ImoTHOCTH BElIECTBA.
CBs3b IUIOTHOCTH
C KOJIMYECTBOM MOJICKYJI
B ¢JIMHHIIC 00BEMA
BEIIIECTBA

HccenenoBanne paBHOMEPHOI'O JBUKCHUS,
ONPEAEIIEHUE €TO MPU3HAKOB.

Hab6ntoneHue HepaBHOMEPHOTO JBHMXKCHUS U
ONpPEAETIEHUE €T0 OTINYUN OT PABHOMEPHOTO
JIBUOKCHUSL.

OrnpeneneHne CKOPOCTH paBHOMEPHOTO
JBIDKECHUS (IIIapUKa B KUJIKOCTH, MOJIEIIU
AIEKTPUYECKOTO aBTOMOOWIIS U T.JI.).
OnpeneneHue cpeiHeil CKOPOCTU CKOJIbKEHUS
OpycKa WM 1apyKa Mo HAKJIOHHOM TJIOCKOCTH
Peuienue 3aa4 Ha onpenesieHue myTu, CKOPOCTH
Y BPEMEHU PAaBHOMEPHOT'O JBH)KEHUS.

AHanu3 rpaduKoB 3aBUCUMOCTH ITyTH U CKOPOCTH
OT BPEMEHU

OOBsiCHeHHE U TIPOTHO3UPOBAHKE SIBJICHUH,
00yCIIOBJICHHBIX UHEPIIMEH, HAITPUMED, YTO
MIPOUCXOJAUT IIPHU TOPMOKECHUHU WU PE3KOM
MaHEBpE aBTOMOOMJIS, ITOYEMY HEBO3MOYKHO
MTHOBEHHO MTPEKPATUTH JIBUKECHUE HA BEJIOCHUIIEIIE
WJIM CaMOKaTe M T. 1.

[IpoBeneHue U aHAJIN3 OMBITOB,
JIEMOHCTPUPYIOIIUX U3MEHEHUE CKOPOCTH
JIBUKCHUS TeJa B PE3yJIbTaTe ACUCTBUS HA HETO
JIPYTUX TeJL.

Pemenue 3a1a4d Ha onpeiesieHHe MacChl TeJa, €ro
00BbEMa M INIOTHOCTH.
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3.3 Cwuna. Bugsl cun

14

Cuna kak xapaKTepUCTHKa
B3aMMO/ICHCTBUS TEI.
Cuna ynpyroctu v 3aK0H
I'yka. I3MepeHue cuibl

C MOMOIIBIO JTUHAMOMETpA.
SIBrieHUE TATOTEHUS U CUIa
TskecTu. Cua TSKECTH Ha
JIPYTUX IUIAHETaX.

Bec tena. HeBecomocTs.
CiokeHue cui,
HAMpPaBJICHHBIX 10 OJHOM
MIPSMOM.
PaBHOnelicTBYOIIAS CUII.
Cuna tpenus. Tpenue
CKOJIBYKCHUS U TPCHUE
nokost. TpeHue B npupo/ie
Y TEXHUKE

IIpoBenenue 1 ananus ONbITOB,
JTEMOHCTPUPYIOIINX 3aBUCUMOCTH H3MCHCHHSI
CKOPOCTH TeJla OT €ro Macchl Mpu
B3auMoJIeicTBUM Tel. MI3MepeHue macchl Tena
pPa3IMYHBIMU CIIOCOOaMU.

Onpenenenue IIOTHOCTH TeJla B Pe3yJibTaTe
U3MEpEHHUs ero Macchl U 00bEMa

V3y4yeHue B3auMOJICHCTBUS KaK IPUYHHBI
WU3MEHEHHsI CKOPOCTH TeJla WM €ro JAe(popMalluu.
Onucanue pealbHbIX CUTYaIlui B3aUMOICHCTBHS
TEJI C IOMOIIIBIO MOJIEJIeH, B KOTOPBIX BBOJIUTCS
TOHATHE W M300paKCHHUE CHIIBI.

Nzyuenue cuibl ynpyroctu. MccnenoBanue
3aBUCUMOCTHU CUJIbI YIPYTOCTH OT YJJIMHEHUS
PE3MHOBOTO IIHYpa WIH MPY>KUHBI

(c moctpoeHueM rpaduka).

AHanu3 NPakTUYECKUX CUTYAIHH, B KOTOPBIX
MPOSIBIIACTCA IEUCTBUE CUIIBI YIPYTOCTH
(ympyrocTh Msi4a, KpOCCOBOK, BETOK JiepeBa
zip.).

AHanu3 cuTyaruii, CBI3aHHBIX C SIBJICHUEM
TATOTCHHUS.

OOBsicCHeHHE OPOUTATBLHOTO JBMKCHHS TIIaHET

C WICTIOJIb30BAaHHUEM SIBJIICHHSI TSATOTEHUS U 3aKOHA
WHEPIIH.

W3mepenue Beca Tena ¢ mMOMOIIbIO JUHAMOMETPA.
O06ocHOBaHUE ATOTO CIIOCO0a U3MEPEHHUSI.
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Pa3znen 4. JlaBjenue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

4.1 JlaBnenue. [lepenaua
JaBJICHUS TBEPABIMU
TE€JIaMH, KUJIKOCTIMH
" Ta3aMu

3

JlaBnenue. CriocoObl
YMEHBIIICHHS U YBEITUYCHUS
JnaBiieHus. /laBieHue rasa.
3aBUCHMOCTH JIAaBJICHUS Ta3a
oT 00bEMa, TeMIepaTyphbl.

AHanu3 1 MOAENUPOBAHUE SIBJICHNUSI HEBECOMOCTH.
OKCIIEpUMEHTAIBHOE MOJYYEHUE TIPABUJIA
CJIO’KEHHUSI CUJI, HAIPABJIEHHBIX BJIOJIb OJHOM
npsaMoi. OnpeneneHue BeTNYNHbI
PAaBHOJCUCTBYIOLIEH CHII.

N3yueHne cuiibl TPEHUS CKOJIBKEHHS U CUJIBI
TPEHUS MOKOS.

HccnenoBanne 3aBUCUMOCTH CUIIbI TPEHHUS
OT CHJIbI IaBJIEHUS U CBOMCTB TPYILUXCS
ITIOBEPXHOCTEM.

AHanu3 NpakTUYECKUX CUTYallui, B KOTOPBIX
MPOSIBISIETCA IEVCTBUE CUJIBI TPEHUS,
UCIIOJIB3YIOTCS CIIOCOOBI €€ YMEHBILIEHUS WIN
YBEJIMYEHHUs (KaTaHUE Ha JIbDKAX, KOHbKAX,
TOPMO’KEHUE aBTOMOOWJIS, UCTIOIb30BaHHUE
NOAIIUITHUKOB, IIJIJABAHNUE BOAHBIX )KUBOTHBIX
U 1p.). Pemenne 3a1a4 ¢ uCnosib30BaHUEM
dopMyn ast pacuéTa CUIIbI TSKECTU, CHIIBI
YIOPYTOCTH, CUJIBI TPEHHUSI

AHanu3 1 00BSICHEHHE OMBITOB U MPAKTUYSCKUX
CUTYaIlli, B KOTOPBIX MPOSIBIISICTCS CHJIa
JTaBJICHUSI.

O6ocHOBaHUE CITOCOOOB YMEHBIIICHHS
YBEJTMYCHHUS JTaBIICHUA.

W3y4yeHune 3aBUCUMOCTH JABJICHUS Ta3a
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4.2

4.3

JlaBneHue KUIKOCTH

AtMocdeproe
JaBJICHHUE

[lepenaya naBienus
TBEPABIMU TEJIAMMU,
JKUJIKOCTSIMH U ra3aMu.
3akon Ilackans

3aBUCHUMOCTD JIaBJICHUS
KUJKOCTU OT TJTyOUHBI.
ITneBMaTHyeckre MalIMHbI.
I'mppocratnueckuii
napagokc. Coolraromuecs
cocyabl. ['uapaBnndeckue
MEXaHHU3MBI

AtMmocdepa 3emiu u
aTMoc(epHOe JaBICHHE.
[TpuamHbI CymIecTBOBAHUS

0T 00b€Ma U TEMIIEPATYPHI.

N3yuyenue ocobeHHOCTEN Nepeaadn JaBIeHuUs
TBEPJBIMU TEIaMU, KUJKOCTIMH U Ta3aMH.
O6ocHOBaHUE PE3YJIbTATOB OIBITOB
0COOEHHOCTAMHM CTPOCHHMSI BEIIECTBA B TBEPAOM,
KUJKOM U ra3000pa3HOM COCTOSTHUSIX.
DKCHepUMEHTAIbHOE J0Ka3aTeIbCTBO 3aKOHA
[Tackans.

Pemenue 3ana4u Ha pacu€T AaBIEeHUS TBEPAOTO
Tena

HCCHGHOBaHI/IG 3aBUCHUMOCTH JaBJICHUA KUAKOCTHU
oT FHy6I/IHBI MOTPYKCHUA U INIOTHOCTH KUIAKOCTHU.

Habmonenne u 00bsCHEHNE THAPOCTATUYECKOTO
napajiokca Ha ocHoOBe 3akoHa [lackais.
M3ydeHne cooOmaronInXcst COCY/I0B.

Pemrenue 3amaq Ha pacu€T NaBICHUS KUIKOCTH.
OObsicHeHUE MPUHIINTIA IEHCTBUSA
THJIPABIMICCKOTO MPECcca, MTHEBMAaTHICCKUX
MaIlIHH.

AHanu3 1 00bSICHEHHE MPAKTUYECKUX CUTYyAIUH,
JEMOHCTPUPYIOIIHX MPOSBICHHUE JTaBIICHUS
KUAKOCTH U 3aKkoHa [lackans, Hampumep
MPOIIECCOB B OpraHU3MeE MPH TITYOOKOBOTHOM
HBIPSTHUH

DKcTepuMeHTaTbLHOE O0OHAPYIKEHUE
aTMOC(epHOTO JaBICHUS.

AHanu3 1 00BSICHEHHE OMBITOB U MPAKTUISCKUX
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4.4 ]lelicTBUE KUJIKOCTH U
rasza Ha OTpy>KEHHOE
B HUX TEJIO

BO3JIYIITHOM 000I0YKHU
3emunu. OneiT Toppuueny.
N3mepenue armocdepHoro
JaBJICHUA. 3aBUCUMOCTb
aTMOC(HEpPHOTO JTaBJICHUS
OT BBICOTHI HaJl YPOBHEM
mops. [Tpubopsr

JUTSL ©3MEPEHUS
aTMOC(EpPHOTO JTaBJICHUS

JlercTBHUE )KUIKOCTH U Ta3a
Ha MOrpyXKEHHOE B HUX
Teno. BeiTankuBaromnias
(apxumenoBa) cuiia. 3aKOH
Apxumena. [InaBanue tei.
Bo3znyxoruiaBanue

CUTYAllM, CBSI3aHHBIX C JEUCTBUEM
aTMOC(EpHOro JIaBJICHMUS.

OOBbsicHEHHE CYLIECTBOBAaHUS aTMOC(hEphI

Ha 3eMJIE€ ¥ HEKOTOPBIX IJIAHETaX WM €€
OTCYTCTBHUSI Ha JIPyTUX IuiaHeTax u Jlyne.
OOBsicCHeHHE U3MEHEHUS TIOTHOCTU aTMOC(hEphI
C BBICOTOW U 3aBUCUMOCTH aTMOC(HEPHOTO
JIABJICHUSI OT BBICOTHI.

Pemenue 3a1a4 Ha pacy€T atMochepHoro
JIaBJICHUA.

N3yuenue ycrpoiictBa OapomeTpa-aHepouia
DKcnepUMeHTalIbHOE 00HAPYKEHUE JIEUCTBUS
KUJKOCTU U raza Ha IOrpyXKEHHOE B HUX TEJIO.
OmnpeneneHue BHITATKUBAIOIIEH CHUIIBI,
JIEUCTBYIOIIEH HA TEJIO, MOTPYHKEHHOE

B KUJKOCTb.

[IpoBenenue u 0O6Cyx ACHHUE OIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTh
BBITAUIKUBAIONIEH CUJIbI, JEUCTBYIOIIECH HA TEJO
B KHUJKOCTH, OT 00bEMa OTpyKEHHOM

B KUJKOCTh YaCTH T€JIa U OT IUIOTHOCTH
AKUJKOCTH.

IIposepka Hezasucumocmu blmanaKugaroujell
cunbl, oelicmayowel Ha mejo 8 HCUOKOCmu,
om maccol meaa.

HccnenoBaHue 3aBUCUMOCTH Beca TeJla B BOJIE
0T 00bEMA MOTrPYKEHHOM B KUJKOCTh YaCTH TeJa.
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Hroro no pazneny

Paspnen S. PaGora u MOIHOCTb. JDHEprus

5.1 Pa0ora 1 MOIIHOCTE

5.2 IlpocTbie MEXaHU3MBI

Mexanuueckas padbora.
Mo1HOoCTh

[IpocThie MEXaHU3MBI:
phIuar, 0JI0K, HAaKJIOHHAs
IUIOCKOCTH. [IpaBuiio
paBHOBECHS pblyara.
[IpumeHeHne nmpaBuiIa
pPaBHOBECHSI pblUara

K 0J10Ky. «3050TOE
npaBwio» Mexanuku. KII/]
IIPOCTBHIX MEXaHU3MOB.
[IpocThie MEXaHU3MBI

B OBITY U TEXHUKE

Pemrenne 3a1a4 Ha IPUMEHEHHE 3aKOHA
ApxuMe[a U yCIOBHS IIJIaBaHUS TEIN.
KoHcTpynpoBanue apeomerpa uiu
KOHCTPYHUPOBAHUE JIOJAKU U ONPEIEICHUE €€
IrPy30II0ABEMHOCTH

DKCHEPUMEHTAILHOE OTIPE/ICIICHHUEC
MEXaHHUYECKOW paOOThI CHIIBI TSHKECTH

TIPH [TaJICHUH TeJIa ¥ CHJIbI TPEHUS

IIPY paBHOMEPHOM IepEMEIICHUH Tella

110 TOPU30HTAJILHOMN TTOBEPXHOCTH.

Pacuér MomtHocTH, pazBuBaeMou MpHu MoabEME
110 JICCTHHIIE.

Pemenne 3ana4 Ha pacy€T MEXaHHMYECKON pabOThI
¥ MOIITHOCTH

OmnpezeneHue BRIMTPHIIIA B CHIIC MIPOCTHIX
MEXaHHU3MOB Ha MPUMEPE phluara, MoABUKHOTO U
HETOBMKHOTO OJIOKOB, HAKJIOHHOM TIOCKOCTH.
HccnenoBanue ycaoBUsS paBHOBECHS phlyara.
OOHapyXeHHE CBONCTB MPOCTHIX MEXaHU3MOB

B Pa3IMYHBIX HHCTPYMEHTAX M MPHUCTIOCOOICHHUSX,
UCITOIb3YEMBIX B OBITY M TEXHHKE, a TAaK¥Ke

B JKMBBIX OpraHHU3Max.

DKCIEepUMEHTAIIbHOE JI0KAa3aTeILCTBO PAaBCHCTBA
paboT MpH MPUMEHEHUHN MTPOCTHIX MEXaHU3MOB.
Onpenenenune KIIJI HakKTOHHOM MIIOCKOCTH.
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5.3 Mexauuueckas 4
SHEPTUs

Hroro mo pazaeny 12

PesepBHOE Bpems 3

OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME

Mexanuyeckas SJHEPIUsl.
Kunernueckas u
IIOTEHLIMAJIbHAS YHEPI U
[Ipespamenue onHoro Buaa
MEXaHUYECKOU IHEPI U

B JIpyTOil. 3aKOH
COXpPaHEHHUsI DHEPIUU

B MEXaHUKE

Pemenue 3ana4 Ha MpUMEHEHUE TTPaBUIIa
paBHOBecHs ppryara 1 Ha pacyér KII/]
DKCMEPUMEHTAIBHOE ONPEICICHUE U3MEHEHUS
KUHETUYECKOU U TTOTCHUIUAIBHOW YHEPTUH Tella

IIpH €ro CKaTbIBaHHUH 110 HAKJIOHHOM MJIOCKOCTH.

DopMyJIMpOBAaHUE HA OCHOBE UCCIIEAOBAHMS
3aKOHA COXPAHEHMS] MEXaHUYECKOW dSHEPTUU.
OO6cyxaeHue rpaHul] NPUMEHUMOCTH 3aKOHA
COXpaHEHHUS YDHEPTUH.

Pemenue 3a1a4 ¢ MCNIOIB30BaHUEM 3aKOHA
COXpaHEHHUs YDHEPTUH
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8 KUIACC

Ne HaunmeHnoBanue
n/m pas3zesnoB U TeM
y4eOHOro mpeIMeTa

Pasznen 1. TemsioBbie ABJICHUA

1.1 CtpoeHnue u cBoiicTBa
BEIlECTBA

KomnnuecTBO

IIporpammuoO€e conepxaHue

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHO-KHUHE TUYECKO M
TEOPUU CTPOCHUS BEIIECTBA.
Macca u pasMepsl aTOMOB U
MoOJieKyJl. OTBITHI,
MOTBEPKIA0IINE OCHOBHBIC
MTOJIOKECHUS
MOJIEKYJISIPHO-KMHE TUYECKO M
TEOPHH.

Mogaenu TBEPAOTO, KUJIKOTO
¥ Ta3000pa3HOTO COCTOSTHUM
BenecTBa. Kpucrammueckue
1 aMopdHBIe Tena.
OOBsICHEHHE CBOMCTB T'a30B,
JKUJIKOCTEN U TBEPBIX TEJ
Ha OCHOBE MOJIOKEHHU I
MOJIEKYJISIPHO-KHHETUYECKON
teopuu. CMaunMBaHUE U
KalUJUISIPHBIE SBJICHUS.
TermmoBoe paciiMpesue u
c)KaTue

OCHOBHEIC BUABI ACATCIIBPHOCTH 06yqafom1/1xc;1

HaOiroieHre 1 MHTEpPIPETAIIHS OIBITOB,
CBUICTEIICTBYIOIHUX 00 aTOMHO-MOJICKYIISIPHOM
CTPOCHUH BEIICCTBA: OMBITHI C PACTBOPCHUEM
Pa3IUYHBIX BEIICCTB B BOJC.

Pemmenue 3a1a4 1o olicHMBaAHUIO KOJUYECCTBA
aTOMOB WJIM MOJICKYJI B €UHUIIE 00BEMA
BCIIIECTBA.

AHau3 TeKCTa IPEBHUX aTOMHUCTOB (HaIpuMep,
dbparmenta noamsl Jlykpeuus «O npupose
BEIlICH») C U3II0KEHNEM 000CHOBAHUM aTOMHOM
runoTe3sbl (cMbicioBoe uteHue). Onenka
yOeTUTEIIBHOCTH 3THX 000CHOBAHUH.
OObsicHeHre OpPOYHOBCKOTO IBUKECHUS, SIBICHUS
i dy3un U pa3Iuunii MeXTy HUMH Ha OCHOBE
MTOJIOKEHUN MOJICKYJISIPHO-KUHETUUECKOU
TEOPUU CTPOCHHUSI BEIIECTBA.

OObsicCHEHNE OCHOBHBIX Pa3IN4Hil B CTPOCHUHN
ra3oB, )KUJIKOCTEH U TBEPABIX Tel

C MICTIOJIb30BAaHHUEM TTOJI0KEHUN MOJICKYJISIPHO-
KMHETUYECKON TEOPUHU CTPOCHUS BEIECTBA.
[IpoBeneHne ONBITOB MO BHIPAIITUBAHUIO
KPUCTAJUIOB TTIOBAPEHHOW COJIM MUJTH caxapa.
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1.2 TemnnoBsie MpOIECCHI

21

Temneparypa. CBs3b
TEMIIEPATYPbl CO CKOPOCTHIO
TEIJIOBOTO JIBHXKEHUS
yacTull. BHyTpeHHss
sHeprus. CriocoOs
VW3MEHEHUS BHYTPEHHEN
SHEPTUU: TeIUIoNepeiaya u
coBepllieHue padoThl. Buabl
TEIJIONePe1ayuu:

[IpoBeneHue U 0OBSICHEHHE OIBITOB,
JEMOHCTPUPYIONIUX KaWUISPHBIE SBICHUS U
SIBJICHE CMaYlBaHMS.

OOBsICHEHHE POJIU KaMWUISPHBIX SIBICHUM

JUISL TIOCTYTUICHHS BOJBI B OPTraHU3M PACTEHUH.
Hab6ntonenue, npoBeeHne U 00bICHEHUE
ONBITOB 110 HAOJIIOJICHUIO TEIIJIOBOIO
pacuIMpeHus ra3oB, >KHUJIKOCTEH U TBEPBIX TEIL.
OOBbsicHeHHEe COXpaHeHUs 00bEMa TBEPABIX Tell,
TEKYUYeCTH >KUJIKOCTH (B TOM UUCIIC, PA3HUIIBI

B TEKYUYECTH JIJIsI PA3HBIX KUIKOCTEH),

JIaBJICHMS ra3a.

[IpoBeneHue ONBITOB, IEMOHCTPUPYIOIMINX
3aBUCHUMOCTD JIABJICHUS BO3JIyXa OT €ro 00bEéMa 1
HarpeBaHUs WA OXJIAKJICHHS, U UX 00BsICHCHUE
Ha OCHOBE ATOMHO-MOJICKYJISIPHOTO YUECHHUSI.
AHaJIN3 NPaKTUYECKUX CUTyalllui, CBA3aHHBIX
CO CBOMCTBaMHM T'a30B, )KHUAKOCTEU U TBEPABIX TEI
O6ocHOBaHME TTPAaBHII U3MEPEHUS TEeMIIEPATYyPHI.
CpaBHEHHUE Pa3IUYHBIX CTIOCOO0OB U3MEPEHUS U
IIKaJI TEMIIEPATYPHI.

HaOnronenue u 00bsICHEHHUE OIBITOB,
JIEMOHCTPUPYIONTUX U3MEHEHUE BHYTPEHHEN
SHEPIrUU TeJia B Pe3yJbTaTe TEIIonepeiaduu U
pa0bOThI BHEIITHUX CHUJI.

Habmronenue v 0ObSICHEHHE OIBITOB,
00CYXXJICHHE TTPAKTUUECKUX CUTYAITUH,
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TEILJIOMPOBOIHOCTb,
KOHBEKIIMSI, U3Ty4YCHHE.
KonmuuecTBO TEIIOTHI.

VY nenapHas TEILIOEMKOCTh
BenlecTBa. TermrooOMeH 1
TEIJIOBOE PAaBHOBECHE.
YpaBHEHHE TEMIOBOTO
Oananca. IlnaBnenue u
OTBEPJ/ICBAHUE
KPUCTAJUTMYECKUX BEIIECTB.
VienpHas TeniaoTa
IJIABJICHUS.
[TapooOpazoBanue u
KoHeHcauus. Mcnapenue.
Kunienune. VY nensHas
TEIJI0Ta MapooOpPa30BaHMUS.
3aBUCUMOCTH TEMIIEPATYPbI
KHUITICHUS OT aTMOC(HEPHOTO
JTaBJICHUS.

BnaxHocTk Bo3myxa.
DHeprus TOIIuBa.

VY nenpHas Teruiora
CropaHus.

[MpuaIHIBL pabOTHI
teraoBbIx apurarenaeit KIIJ]
TEIJIOBOT'O JBUTATEIIA.
TemoBele IBATATENN U

JEMOHCTPUPYIOIIHNX PA3TUIHBIC BUIBI
TETUIONePEAaun: TETJIOMPOBOTHOCTb,
KOHBEKITUIO, U3JTYUYCHHE.

VccnenoBanue siBICHUS TEINIOOOMEHA

IPU CMEIIUBAHUM XOJIOJHON U rOPAYEN BOIBI.
HaOroieHre yCTaHOBJICHHS TEILIOBOTO
PaBHOBECHS MEXKy TOpsSTYEH U XOJIOIHON BOJIOH.
Omnpenenenue (M3MEPEHUE) KOJIMYECTBA
TETIOTHI, TIOJYYEHHOTO BOAOW MPHU TETUIOOOMEHE
C HarpeThIM METAJUTMYCCKUM ITUITHHIPOM.
Onpenenenue (M3MepeHUE) yaeIbHON
TEMI0EMKOCTH BEIIIECTBA.

Pemenue 3a1a4, CBI3aHHBIX C BHIYUCICHUEM
KOJIMYECTBA TEIJIOTHI U TETNIOEMKOCTH

IpU TETJI000MEHE.

AHanu3 cCUTyaIlil MpakKTHYeCKOro
MCIIOJI30BaHMS TETNIOBBIX CBOWMCTB BEIIECTB U
MaTepHalioB, HAIIPUMED, B LIETAX
HEProcOEepeKEHUS : TETIIOU30ISA LN,
sHEprocOeperaronye KpoIiy,
TEPMOAKKYMYJISTOPHI U T. II.

HaGmonenue sBieHui ncmapeHus u
KOHJICHCAITUH.

HccnenoBanue mporecca HCapeHus
PAa3IUYHBIX JKUAKOCTEM.

OObsicHeHHE SIBICHUN UCTIapeHUS U
KOHJICHCAITUU Ha OCHOBE aTOMHO-
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3alMTa OKPYKAIOLIEH
Cpensl.

3aKOH COXpaHEHUS U
NpEBpALLEHUs SHEPTUU
B TEIJIOBBIX MPOLECCAX

MOJICKYJISIPHOTO YUCHHS.
Habmonenne u 00bsiICHEHNE MPOLEcca KUTIEHMS,
B TOM YHCJI€ 32aBUCUMOCTH TEMIIEPATyPHhI
KUTICHUS OT JAaBJICHUSI.

Omnpenenenue (M3MEpEeHNE) OTHOCUTEITBHON
BJI&KHOCTH BO3yXa.

Haburonenue npoiiecca mjiaBieHus
KPUCTAJUIMYECKOTO BEIEeCTBa, HATIPUMED, JIbA.
CpaBHEHHE MTPOIIECCOB TIABICHUS
KPUCTAJUTMYECKUX TEJI M Pa3MATICHUS

npu HarpeBaHuu amop(ubIX Ten. OnpeneneHue
(u3MepeHue) yaeabHOU TEMI0ThI TIaBICHUS
JbJa.

OObsicHeHUE SBJICHUH TUIaBIICHUS U
KpPUCTAJUTU3AI[MU HAa OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YYEHUSI.

Pemenue 3ana4, CBSI3aHHBIX C BBIYUCICHUEM
KOJIMYECTBA TEIJIOTHI B MIpolieccax
TEIUIoNepeaauu MpH TIIABICHUU U
KPUCTAJUIU3AINH, UCTIAPEHNUU U KOHJICHCAIUH.
AHanu3 cutyanuii MpakTH4eCKOro MpUMEHEHUs
SIBIICHUY TIJIABJICHUS U KPUCTAILTU3AIINH,
HanpuMep, MOJIy4eHNE CBEPXUUCTHIX
MaTepuasoB, COJeBas Tpeyka u JIp.

Ananu3 paboThl 1 00BSICHEHUE TIPUHIIHAIIA
JeHCTBUS TEIIOBOTO JABUTATEIS.

Beruncienne KoiandecTBa TeIIOTHI,
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Hroro no pazneny
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Paznea 2. JinekTpuyeckre ¥ MATHUTHBIE SIBJICHUS

2.1 DnexkTpudeckue
3apsibl.
3apspKeHHBIC Tea U
UX B3aHMOJICHUCTBUS

7

DIIeKTpU3aLus Te.

JIBa pona 3JIeKTpUIECKUX
3apsAnoB. Bzaumonerncraue
3apsKEHHBIX TeJl.

3akon Kynona (3aBUCHUMOCTb
CHUJIbI B3aUMOJICHCTBUS
3apsIKEHHBIX Tl

OT BEJIMUUHBI 3aPsAJI0OB U
PACCTOSIHUS MEXKTYy TEIaMH ).
DIEKTPUYECKOE TIOJIE.
HanpsxéHoCTh
AIIEKTPUYECKOTO TOJIS.
[IpuHIIMI cynepno3unuu
AIEKTPUUECKUX TTOJIEH

(Ha Ka4ECTBEHHOM YPOBHE).
Hocurenu snextpruecknx
3apsiIoB. DI€MEHTapHbII
AIEKTPUUECKUH 3apsil.
Ctpoenue atoma.
[IpoBogHMKM 1

BBIJICJISIFOLETOCS ITPU CTOPAHUU PAZIMYHBIX
BUA0B ToruinBa, U KIIJ[ nBurarens.
OO0CyXIeHHE YKOJIOTUYECKUX MOCIEICTBUI
HCIIOJIb30BAaHUS JBUTATENCH BHYTPEHHETO
CrOpaHusl, TEIVIOBBIX U TUAPOAIIEKTPOCTAHLIUN

Hab6ntonenue u npoBeieHUE OMBITOB

O DJICKTPU3ALIMH TEJI P COMMPUKOCHOBEHUU U
MHIYKIUEH.

HaOmronenue n o0bsICHEHNE B3aUMOIENCTBUS
OJTHOMMEHHO M Pa3HOMMEHHO 3apSKCHHBIX TEJI.
OOBsiCHeHHE PUHITUTIA JEHCTBHS JIEKTPOCKOIIA.
OOBsicCHeHHE SBJICHUN dJIEKTPU3AIIUN

IIPY CONPUKOCHOBEHUHU TEJI U UHIYKIUEH

C MCIOJb30BaHUEM 3HAHUHM O HOCHUTEIISIX
AIIEKTPUYECKUX 3aPsA/IOB B BEIIECTBE.
Pacno3naBanue 1 0ObsICHEHUE SIBICHUI
AJIEKTPU3AIIUU B TOBCEIHEBHOM JKU3HMU.
Habnronenue u 00bICHEHHUE OIBITOB,
WJUTIOCTPUPYIOLINUX 3aKOH COXPAHEHUS
AIIEKTPUYECKOTO 3apsiia.

HaOmroaeHre onbITOB 1O MOJCTUPOBAHUIO
CUJIOBBIX JIMHUM DJIEKTPUUECKOTO MOJIA.
HccnenoBanue eCTBUS SIEKTPUYECKOTO MOJIA
Ha MPOBOJIHUKH U JUIICKTPUKH
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2.2 TlocTostHHBII
JIEKTPUYECKUN TOK

20

JTASIICKTPUKHU. 3aKOH

COXpPaHCHUS SJICKTPUICCKOT'O

3apsia

DIIEKTPUUYECKUN TOK.
VYcnoBus CylecTBOBaHUS
AJIEKTPUUYECKOTO TOKA.
HcTounnky OCTOSSHHOTO
TOKa. JlercTBus
AJIEKTPUUYECKOTO TOKA
(TenoBOE, XUMHUYECKOE,
MAarHuTHOE).
DIEKTPUYECKU TOK

B JKMJIKOCTAX U raszax.
DnekTpuueckas 1emnb. Cuia
TOKa. DJIEKTPUUYECKOE
HarnpsHKEHUE.
ConpoTuBieHue
MIPOBOJIHUKA. Y AEITBHOE
COIPOTHUBIICHUE BEIIECTRA.
3akon OMa i1 y4acTka
uenu. [locnenoBarenbHoE U
napajjieIbHOE COCTMHEHUE
MIPOBOJHUKOB.

Pabora 1 MomnHOCTH
AIEKTPUYECKOTO TOKA.
3akoH J[xoyns—JleHma.
DIJIEKTPUYECKHE LT U

Hab6nronenue pa3indHbIX BUOB JEHCTBUS
AIEKTPUUYECKOr0 TOKA U OOHAPYKEHUE ITUX
BHJIOB JICHCTBUS B TIOBCETHEBHOM KU3HMU.
Haburonenre BOSHUKHOBEHHMSI Ta30BOr0 pa3psiia
Y BJIEKTPUYECKOTO TOKA B KUJIKOCTH

COopka U UCTIBITAHKUE JICKTPUIECKOH 1enn
MOCTOSIHHOTO TOKa.

N3mepeHne cuiibl TOKa aMIIEpMETPOM.
N3mepeHne aIeKTpUIeCKOro HanpsiHKeHUs
BOJIBTMETPOM.

[IpoBenenue u 0OBICHEHHE OIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTh
AIEKTPUYECKOTO COMPOTUBIICHHS IPOBOIHHUKA
OT €ro JJIMHBI, [JIOIIAIH MONEPEYHOTO CEYEHUS
U Matepuarna.

HccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA,
IIPOTEKAIOIIETO YEPE3 PE3UCTOP,

OT CONPOTUBJICHUS PE3UCTOPA U HANIPSIKEHHUS
Ha PE3UCTOpE.

[IpoBepka npaBuia CI0XKEHUS HANPSKEHU
IIPY MOCIIEIOBATEBHOM COETMHEHUH JBYX
PE3UCTOPOB.

[IpoBepka npasuia sl CUIIbI TOKA

[P MMAPAJUICITBHOM COEIUHEHUN PE3UCTOPOB.
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2.3 MaraurHble SBJICHUSA

noTpedouTenu
3JIEKTPUYECKOUN IHEPIUU
B ObITy. KopoTkoe
3aMBbIKaHUE

ITocTositHHBIC MAarHUTHI.
BzaumoneiicTBue
MMOCTOSTHHBIX MarHuTOB.
MarsauTtHoe nojie.
MarnautHoe noJjie 3eMan

AHanmu3 cuTyauui nocjie10BaTeIbHOTO U
MapajIeIbHOrO0 COEAUHEHUS TPOBOITHUKOB

B JIOMAIITHUX JICKTPUUECKHUX CETSX.

Pemenue 3amau ¢ ucnojib3oBaHueM 3akoHa OMa
u hopMyI1 pacuéra IIEKTPUIECKOTO
CONPOTUBIICHUS MPHU MOCIIEI0BATEIHHOM U
MapajieIbHOM COCIMHEHUU TTPOBOJHUKOB.
Omnpenenenue padOTHI ANEKTPUUECKOTO TOKA,
MPOTEKAIOIIETO Yepe3 PESUCTOP.

OnpeniesieHue MOIIHOCTH 3JIEKTPUUECKOTO TOKA,
BBIJICJISIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPe3
JIAMIIOYKY OT HampsbKeHUs Ha Hel. OnpeneneHue
KII/ marpeBarens.

HccnenoBanue nmpeoOpa3oBaHUs YHEPTUH

MIpHU MOJBEME TPy3a JIEKTPOIBUTATEIEM.
OObsicHEeHHE YCTPOWCTBA U MPUHITUTIA ACHCTBUS
JIOMAITHUX JICKTPOHATrPEeBATEIbHBIX MPHOOPOB.
OOBsICHEHHE IPUYUH KOPOTKOT'O 3aMBIKaHUS U
MIPUHIUIA JECUCTBUSA TUIABKUX MPEIOXPAHUTEIICH.
Peiienue 3amau ¢ MCIoOJb30BaHUEM 3aKOHA
Jxoyna—Jlenua

HccnepoBanne MarHMTHOTO B3aUMOACHCTBUS
MOCTOSIHHBIX MAarHUTOB.

N3yyeHne MarHuTHOTO MOJISt TOCTOSTHHBIX
MarHuTOB IIPU UX OOBEIMHCHUH U Pa3JICICHHUN.
HccnenoBanue MarHMTHOTO B3aUMOACHCTBUS
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2.4 DnexTpoMarHuTHas
WHTYKIIHS

Y €0 3HA4YCHUE IS )KU3HU
Ha 3emuie. OnbIT Dpcrena.
MarauTHOE 10JI€
3JIEKTPUYECKOTO TOKA.
[IpumeHenue
3JIEKTPOMAarHuTOB

B TEXHUKE. /lericTBUE
MarHUTHOTO TOJIS

Ha MPOBOJIHUK C TOKOM.
DIIEKTPOJABUTATEIh
MMOCTOSIHHOTO TOKA.
Hcnonws3oBanue
3JIEKTPOJIBUTATEEH

B TCXHHYCCKHUX yCTpOﬁCTBaX

U Ha TPAHCIIOPTE

Onebitel Gapanes. SABnenue
AIEKTPOMATHUTHOM

naaykuuu. [IpaBuno Jlenna.

DJIEKTpOTreHEPaTop.

MOCTOSIHHBIX MAarHuTOB.
N3ydyeHne MarHuTHOTO TOJISl MOCTOSHHBIX
MarHuTOB MPU UX OOBEIMHEHUU U Pa3/IeICHUU.
[IpoBeneHrE ONBITOB MO BU3YATU3AIUHU MOJIS
MOCTOSIHHBIX MarHuTOB.

N3ydeHue sBIeHUS HAMarHM4MBaHUs BEUIECCTBA.
HccnenoBanue eUCTBUSA AIIEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeneHue ONBITOB, IEMOHCTPUPYIOIINX
3aBUCUMOCTb CHJIbI B3AMMOJEUCTBUS KaTYIIKH

C TOKOM M MarHuTa OT CWJIbl U HaIllpaBJICHUS TOKa
B KaTyIlIKeE.

AHanu3 cuTyauui MpakKTUYeCKOro MPUMEHEHHUS
AIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX
YCTPONCTBAX, MPOMBIIIJIEHHOCTH, MEIUILIUHE).
N3yueHne necTBUS MArHUTHOTO TOJIS

Ha MIPOBOJHUK C TOKOM.

N3yyeHune 1enucTBus 3JIEKTPOABUATATESA.
N3mepenune KII/] asexkTpoaBUraTenbHOM
YCTaHOBKH.

Pacno3znaBanue n aHanu3 pa3anyHbIX
IIPUMEHEHUM JIEKTPOABUTATENEH

(TpaHCTOpT, OBITOBBIE YCTPOWUCTBA H JIP.)
OMNBITHI O UCCIIEIOBAHUIO SIBICHUS
AIEKTPOMATHUTHOM HHAYKIMH: UCCIIEAOBAHUE
V3MEHEHU 3HAYCHUS U HAIIPABIICHUS
WH]JIYKIIMOHHOT'O TOKa
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Uroro no pazneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO 68

YACOB IIO ITPOI'PAMME

CnocoObl osTy4yeHus

3JIEKTPUYECKOU SHEPIUMU.

DIIEKTPOCTAHIIUU
Ha BO300OHOBIISIEMBIX
UCTOYHUKAX dHEPTUU
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9 KUIIACC

KomnnuecTBO
YacoB

No HaumeHoBaHue
n/m pa3liesioB U TeM
y4eOHOr 0 mpeaMeTa
Pasznen 1. Mexanuueckue siBJJeHUs
1.1 MexaHuueckoe 10
JIBOKEHUE U CIIOCOOBI
€ro OnucaHus

IIporpammuoOe conepxaHue

MexaHn4yeckoe JBUKECHUE.
MarepuanbHas TOUKa.
Cucrema otcuéra.
OTHOCHUTENBHOCTh
MEXaHUYECKOTO JIBUKCHUS.
PaBHOMepHOE
MPSIMOJIMHENHOE JIBUKEHHUE.
HepaBroMepHOE
MPSIMOJIMHENHOE JIBUKEHHUE.
Cpennsisi 1 MTHOBEHHAas
CKOpPOCTH TeJla MpHu
HEPABHOMEPHOM JIBHUYKCHUH.
Yckopenue.
PaBHOYCKOpEHHOE
IIPSIMOJIMHENHOE JIBUKCHHUE.
CBoOonHOE TazicHue.
Omnpitel [Nanumnes.
PaBHOMEpHOE nBHXKEHUE

10 OKPYKHOCTH.

[Iepuon u yactota
obpamienus. JInnelnas u
yTJIOBasi CKOPOCTH.

OCHOBHEIC BUABI ACATCIIbPHOCTH 06yqafom1/1xc;1

AHanu3 1 00CYXICHHE Pa3INIHBIX TPHUMEPOB
MEXaHHYECKOTO JIBFIKCHHSI.

OOcyxaeHre rpaHul] TIPUMEHUMOCTHA MOJICITH
«MaTepuaabHasi TOUKay.

Onucanue MEXaHHYECKOTO JIBHIKCHHSI
pa3IMUHBIMU criocobamMu (ypaBHEHHE, TabIuIIa,
rpaduk).

AHau3 )KU3HEHHBIX CUTYallUN, B KOTOPBIX
MPOSIBIIAETCS OTHOCUTEIBHOCTh MEXaHUYECKOTO
JIBUYKEHUSI.

Habmronenne MexaHn4ecKoro JBHKEHUS Teja
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.
CpaBHeHUE NTyTEN U TPACKTOPUIN JBUKEHUS
OJTHOTO ¥ TOTO K€ TeJIa OTHOCUTEIBHO Pa3HBIX
TEeJI OTCUETA.

Amnanu3 tekcra ["anunes 06 OTHOCUTETBHOCTH
JIBMKEHUST; BBITIOJIHEHHUE 33/ IaHUM 110 TEKCTY
(CMBICIIOBOE UTEHUE).

OmnpeneneHue CpeTHEH CKOPOCTH CKOJIBKECHHUS
Opycka WM IBMKCHHS IIApUKA 110 HAKIOHHOM
TUTOCKOCTH.

AHanu3 u o0CcyXJeHue CrocoooB
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IlenTpocTpeMHUTEIBHOE
yCKOpeHue

npUOIMKEHHOTO ONPEAEIICHUS] MTHOBEHHOMN
CKOPOCTH.

OnpeneneHue CKOPOCTH paBHOMEPHOTO
JBUXKEHUS (IIapuKa B )KUJKOCTU, MOJIEIIN
AIIEKTPUYECKOrO0 aBTOMOOWIIS U T. I1.).
OnpeneneHue nyTy, MNPOKWICHHOTO 3a JaHHBIN
IIPOMEKYTOK BPEMEHU, U CKOPOCTH Teja

1o rpauKy 3aBUCUMOCTH IyTH PAaBHOMEPHOT'O
JIBUKEHUS OT BPEMEHH.

OO6cyxaeHre BO3MOKHBIX MPUHIIUIIOB
JENCTBUS TPUOOPOB, U3MEPSIOLINX CKOPOCTh
(ciuIOMETpOB).

Brlunciienue 1yt U CKOpOCTH MpH
PaBHOYCKOPEHHOM IIPSIMOJIMHEWHOM JIBUKEHUU
Tena.

OmnpezneneHue NpoMIEHHOTO MyTH U YCKOPEHUS
JIBMKEHUS TeJa 1Mo TpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSAMOJIUHEWUHOTO
JBU)KEHUS T€JNa OT BPEMEHMU.

Ilpoeepra cunome3swi. eciu

npU pagHOyYCKOPEHHOM OBUNCEHUU

0e3 HauaNbHOU CKOPOCU NYMU OMHOCAMCSL
KaK psi0 HeYémHulXx yuce, mo
coomeemcmeyoujue nPoMedHCymKku 6pemeHru
O0OUHAKOBWL.
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1.2 B3zaumogneiicTBue Tei

20

[TepBeblii 3akoH HproTOHA.
Bropoii 3akon HeroToHa.
Tpernit 3akoH HeroToHA.
[IpuHUMD cynepno3uuuu
CHUIL

Cuina ynpyroctu. 3akoH
I'yka. Cuna TpeHusi: cuia
TPEHUS CKOJIbKEHUS, CUjia
TPEHUS MOKOSL, IPYTUE BUIbI
TPEHUS.

Cuia TS>KeCTH U 3aKOH
BCEMUPHOIO TATOTEHHUS.

Ornpenenenue yCKOpeHus Tela

IIPY PaBHOYCKOPEHHOM JBUKECHUHU

110 HAKJIOHHOM MJIOCKOCTH.

M3mepenune nepro/ia U 9acTOThI 0OpaIICHUS
TeNa 1Mo OKPYKHOCTH.

OmnpeneneHne CKOPOCTH PABHOMEPHOTO
JBIDKEHUS TEJa 10 OKPYKHOCTH.

Pemenue 3a1a4 Ha onpeic/icHUE
KHHEMAaTHYECKUX XapaKTCPUCTHK
MEXaHHYECKOTO JIBFOKCHHSI Pa3JIMYHBIX BUJIOB.
PacriozHaBanue ¥ MpUOIMKEHHOE ONMMCAHKE
Pa3IUYHBIX BUJOB MEXaHHUECKOT'O JIBFIKCHHSI
B IIPUPOJIC ¥ TEXHUKE (HA TpUMEpax CBOOOTHO
MaJAIOIMINX TeJ, ABUKEHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEICTB U JP.)
HaGmronenue u o0cykaeHUE ONBITOB

C IBMIKEHHEM TeJla PY YMEHBIICHUH BITUSHUS
JIPYTUX TeJI, MPENATCTBYIOMNX ABHKCHHIO.
AHanu3 Tekcta ["anuies ¢ onucanuem
MBICJICHHOTO PKCIICPUMEHTA,
00O0CHOBBIBAIOIIETO 3aKOH WHEPIIHH;
BBHITIOJTHCHUE 3Q/IaHUH 110 TEKCTY (CMBICIIOBOE
YTEHHUE).

OO0cyXaeHne BO3MOKHOCTH BBITIOJTHEHHUS
3aKOHA WHEPIIUU B PA3IMIHBIX CHCTEMAaX
OTCUETA.

HaOmronenue u o0CyX/1eHuEe MEXaHUYECKUX
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YckopeHue cBOOOTHOTO
najgeHus. /[BU>KeHHE IIaHET
BoKpyr Connna. [lepBas
KOCMHUYECKasA CKOPOCTb.
HesecoMocTs u neperpysku.
PaBHOBeCue maTtepuanbHOU
TOYKHU. AGCOIFOTHO TBEPOEC
Tesio. PaBHoBecHe TBEPAOTO
TeJIa C 3aKPEIUIEHHON OChIO
BpallleHusi. MOMEHT CHJIBL.
LenTp TsKECTH

SIBIICHUM, TIPOUCXOIANINX B CUCTEME OTCUETA
«Tenexxka» npu e€ paBHOMEPHOM

U YCKOPEHHOM JBW)KCHUU OTHOCUTEITHLHO
KaOuHeTa (QU3UKU.

JlencTBus C BEKTOpAMU CUJI: BBIITOJIHEHUE
3aJIaHUM 110 CJIOKCHUIO U BRIYUTAHUIO
BEKTOPOB.

Habntonenne u/uiv npoBeieHUe ONbITOB,
JTEMOHCTPUPYIOIIMX 3aBUCUMOCTh YCKOPCHUS
TeJa OT MPHJIOKEHHONW K HEMY CHJIBI U MacChl
Tena.

AHanu3 ¥ 00bSICHCHHUE SBICHUM

C MCTOJB30BaHUEM BTOPOTro 3akoHa HproTOHA.
Pemenue 3a1a4 ¢ UCTIOIB30BAaHUEM BTOPOTO
3akoHa HproTOHA M MpaBuiia CIOXKEHUS CUIL.
OmnpeneneHue XKECTKOCTU MPYKUHBI.

AHanu3 cuTyaruii, B KOTOPHIX HAOIIOIAI0TCS
ynpyrue aeopManuu, 1 uX 00bICHEHUE

C MCTIOJIb30BaHUEM 3aKkoHa ['yka.

Pemenue 3a1a4 ¢ HCIOIB30BaHUEM 3aKOHA
['yka.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHUS
CKOJIBKEHHUSI OT CHJIBI HOPMAaJIbHOTO JTaBJICHHUS.
OOcyxaeHne pe3yabTaToOB UCCIICIOBaHUA.
Omnpenenenue kodpHUIMEHTA TPEHUS
CKOJIB)KCHHS.

W3mepenne CUiIbl TPEHUS TTOKOS.
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Pemenue 3a1a4 ¢ ucnoiab30BaHueM (pOPMYIIbI
JUISL CUJIBI TPEHUSI CKOJIBKEHUS.

AHanu3 ABMKEHUS TeJl TOJIBKO MO AEHCTBUEM
CHJIBI TSIKECTH — CBOOOTHOTO NaJCHUS.
OOBbsicHEHNE HE3aBUCUMOCTH YCKOPEHHUSI
CBOOOHOTO Ma/IeHUs OT MAcChl TeJa.

OneHKa BETMYMHBI CUJIbI TATOTEHHS,
JEUCTBYIOLLIEN MEXKY ABYMS TeJIaMU

(711 pa3HBIX Mace).

AHanu3 IBUKEHUSI HEOECHBIX Tell

MO/ IEVICTBUEM CHJIBI TATOTCHUS

(c UCTI0JIB30BAHUEM JIOTIOTHUTEIBHBIX
UCTOYHUKOB UHPOPMALIHH).

Pemrenue 3a1a4 ¢ UCIOIB30BAHUEM 3aKOHA
BCEMUPHOT'O TATOTEHUS U (OPMYIIbI

JUIsL pacy€Ta CUJIbI TSXKECTH.

AHanu3 OpUrnHaJIbHOIO TEKCTA,
OIMCBIBAIOLLETO IIPOSIBICHUS 3aKOHA
BCEMHUPHOT'0 TATOTEHUS; BBIIIOJHEHNE 3aJaHUN
M0 TEKCTY (CMBICIIOBOE UTEHHUE).

HaOmronenue u o0cyx1eHIE ONBITOB

10 U3MEHEHUIO BECa Teja IIPU YCKOPEHHOM
JBHKECHUH.

AHanu3 yciioBUi BO3HUKHOBEHHSI HEBECOMOCTHU
U IIEPETPY3KHU.

Pemrenne 3a1a4 Ha onpenesieHUe Beca Tena

B PA3JINYHBIX YCIOBUAX.
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1.3. 3akoHBI cOXpaHEHHUs

10

Nmnynsc Tena. IsMenenune
uMIyJibca. IMIyJibC CHIIBI.
3aKOH COXpaHEHUS
uMIyJibca. PeaktueHoe
NBUYKEHHUE.

Mexanuueckast pabota u
MOIIHOCTh. PaboTa cui
TSYKECTH, YIIPYTOCTH,
TpeHus. CBA3b SHEPTHUU U
pab6otel. [ToTeHmanbHas
SHEPrus Tena, HOIHITOrO
HaJl TOBEPXHOCTHIO 3€MIIH.
[ToTeHunanbHas SHEPTUS
C)KATOM MPYKHUHBI.
Kunernueckas sHeprus.
Teopema 0 KHHETUUYECKOU
SHEPTHUH. 3aKOH COXPaHEHHUS
MEXaHUYECKOU IHEPTUU

AHanu3 cui, I€MCTBYIOIIUX Ha TEJIO,
MOKOSIIIEeecs Ha OTope.

OmnpezeneHue MEHTPa TSKECTU PA3IUUHBIX TEI
Hab6ntonenue u 00CyX1€HUE OMBITOB,
JEMOHCTPUPYIOIIUX TEpeaady UMIYJIbca

MIPU B3aUMOJICHCTBUH TEJI, 3aKOH COXPaHCHUS
UMITYJIbCa MIPU a0COJIFOTHO YIPYTOM H
HEYIPYroM B3aUMOJCHCTBHUH TEJl.

AHanu3 cuTyalnui B OKpYKarIiei sKu3HU

C UCIIOJIb30BAHUEM 3aKOHA COXPAHCHUS
UMITYJIbCA.

Pacno3naBanue siBIICHHS] PEAaKTUBHOTO
JIBUKECHHUS B IIPUPOJIE U TEXHUKE.

[IpuMeHeHne 3aK0OHA COXPAHEHHS UMITYJIbCA
IU1S1 pacdy€Ta pe3yJIbTaTOB B3AUMOJIECICTBHUS TEN
(Ha mpuMepax HEYNPyTroro B3auMOAECTBYS,
YIPYroro HEHTPaJIbHOIO B3aUMOICHCTBHUS IBYX
OJIMHAKOBBIX TEJI, OJHO U3 KOTOPBIX
HETIOJIBUKHO).

Pelrenne 3a1a4 ¢ UCMONIB30BAaHUEM 3aKOHA
COXpaHEHHUs UMITyJIbCa.

Omnpenenenue pabOThI CUITBI YIPYTOCTH

pU NOABEME TPy3a C UCHOJIb30BAHUEM
HETMOJIBI)KHOTO U TTOABUKHOTO OJIOKOB.
N3mepenne MOIHOCTH.

N3MepeHne moTeHIHATBbHON SHEPTUH YIIPYTO
ne(opMUpPOBAHHOMN MPYKUHBI.
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Uroro no pazneny
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Pa3znen 2. Mexanndeckue KoJe0aHUA M BOJHBI

2.1 Mexannueckue
KOJICOaHU S

7

KonebarensHoe ABUKEHHE.
OCHOBHBIE XapaKTEepPUCTUKU
KOJIeOaHUM: TIEPUOT,
4acToTa, aMIUIUTYyAa.
MaremaThdeckui u
MPY>XUHHBIA MasSTHUKH.
[IpeBpaienue s3Heprun
pu KoJieOaTeIbHOM
JIBMOKCHUH.

3aTyxaroline KojeOaHusl.
BriHyXeHHBIC KOJIeOaHuUs.
Pe3onanc

M3mepeHne KUHETUYECKOW SJHEPTUM Tena

10 JUIMHE TOPMO3HOIO ITYTH.
DKCNEPUMEHTAIBbHOE CPABHEHUE U3MEHEHUS
MMOTCHUUAIBHON U KHHETUYECKOW IHEPIUi Tela
IIPU IBUKEHUU 10 HAKIIOHHOM TUIOCKOCTH.
DKCcNepUMEHTaIbHAs TPOBEPKa 3aKOHA
COXpaHECHUs MEXaHUYECKOW IHEPTUU

IpU CBOOOTHOM Ia/ICHUH.

[IprumeHeHne 3aK0Ha COXPaHEHUS
MEXaHUYECKOU SHEPTUM IS pacyéra

HOTCHHHaHBHOﬁ 1 KHUHETUYECKOM C—)HepFI/Iﬁ TCIa.

Pemenue 3aa4 C UCIIOJIB30BAHHUCM 3aKOHA
COXpPaHCHUA MEXaHUYECKOM OHCPIUHU

HaOmronenue kosie0anumii o AeCTBUEM CHJT
TSOKECTHU U YIIPYTOCTH U OOHAPYKECHHE
MOJ00HBIX KOJIEOAHUH B OKPYKAIOIIEM MHUPE.
AHanu3 KojebaHuii rpy3a Ha HUTH U

Ha npyxune. OnpeieieHue 4acTOThI
KoJIeOaHU MaTeMaTHICCKOT0 M IIPYKUHHOTO
MasITHUKOB.

Habaronenue u oObsiCHEHUE SIBICHUS
pe30HaHca.

HccnenoBanue 3aBUCUMOCTH TIEpHUO/Ia
KoJiIeOaHUH MOJIBEIIICHHOTO K HUTH Tpy3a

OT JUIMHBI HUTH.
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2.2 MexaHnueckue
BOJIHBI. 3BYK

MexaHn4ecKue BOJHBI.
CBolicTBa MEXaHUYECKUX
BOJIH. [IpononbHbIE U
nornepeyHble BOJIHBL. J[yinHa
BOJIHBI U CKOPOCTB €€
pacnpoCTpaHEHUS.
MexaHn4eCcKue BOJTHBI

B TBEPIOM TENE,
CECMUYECKUE BOJIHBL.
3ByK. 'pOMKOCTb 3ByKa U
BbICOTa TOHA. OTpaxeHue
3Byka. MH(pa3Byk n

YIIBTPa3BYK

[TpoBepka HE3aBUCUMOCTHU NEPHOJIa KOJIEOAHUI

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

Hab6ntonenue u 00CyX1€HUE OMBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTD Meproaa
KoJieOaHU MPY>KMHHOTO MasiTHUKA OT MacChl
rpy3a 1 )KECTKOCTHU MPYKUHBI.

[IpumMeHeHre MaTEeMaTHYEeCKOTO U MPY>KUHHOTO
MasITHUKOB B Ka4€CTBE MOJICJICH ISl ONTUCAHUS
KoJie0aHUi B OKpY>KaroIIeM MUpE.

Pemenne 3anay, CBA3aHHBIX C BRIUUCIICHHEM
WIM OLEHKOM 4acTOTHI (1eproia) KoiaeOaHuit
Hszmepenue yckopenus c60600H020 nadeHus:
OOnHapy:KeHHe 1 aHaJIU3 BOJHOBBIX SBJICHUN
B OKPY>KaI0IlleM MHpE.

Hab6monenue pacpocTpaHeHus: PO0JIbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJEIN) U
oOHapy>KeHHE aHAJIOTUYHBIX BUOB BOJIH

B NpUpo/ie (3BYK, BOJHBI HA BOJIE).
Brruncrienue JIMHbI BOJIHBI U CKOPOCTH
pacrnpoCcTpaHEeHUs: 3BYKOBBIX BOJIH.
DKCIEPUMEHTAIIBHOE OIPEEICHUE TPAHUIL]
YaCTOTHI CIBIIIUMBIX 3BYKOBBIX KOJICOAHUH.
Ha6ntoneHre 3aBUCUMOCTH BBICOTHI 3BYKa

OT YacCTOTHI (B TOM YHUCJIE, C UCTIOIH30BAHUEM
MY3BbIKaJTbHBIX HHCTPYMEHTOB).

HaGmronenne u 0ObsICHEHUE SIBJICHUS
aKyCTUYECKOT0 Pe30HaHCA.
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Hroro no pazneny
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Paszzgen 3. Di1eKTPOMArHUTHOE 110JI€ U 3JIEKTPOMATHUTHBIC BOJIHBI

3.1 DnekrpoMarHuTHOE
HoJie u
AJICKTPOMAarHUTHBIC
BOJTHBI

Uroro no pazneny

6

DIEeKTPOMAarHUTHOE TOJIE.
DNEeKTPOMArHUTHBIC BOJIHBI.
CBoiicTBa
AJICKTPOMArHUTHBIX BOJIH.
[Ixana 31eKTpOMarHUTHBIX
BOJIH. Mcrions30Banne
3JIEKTPOMAarHUTHBIX BOJIH
JUISI COTOBOM CBSI3H.
DJIEKTpOMarHuTHas MpUpoia
cBeTa. CKOpOCTh CBeETA.
BosHoBbIE CBOMCTBA CBEeTa

AHanu3 OpUrMHAIIBHOTO TEKCTA, MOCBSIIEHHOTO
WCII0JI30BAHUIO 3BYKA (WM YJIbTPa3BYKa)

B TEXHUKE (9XOJIOKAIUsI, YIbTPa3ByK

B MEJIMIIMHE U JP.); BHINOJTHEHNE 3aaHUN

M0 TEKCTY (CMBICJIIOBOE UTEHHUE)

[TocTpoenue paccykaeHui, 000CHOBBIBAIOIINX
B3aUMOCBSI3b JIEKTPUUECKOTO U MarHUTHOTO
TTOJICH.

DKCIEPUMEHTAIbHOE U3YYCHUE CBONCTB
AJIIEKTPOMArHUTHBIX BOJIH (B TOM YHCTIE

C TIOMOIIIbI0 MOOMIIBHOTO TesedoHa).

AHaIu3 peHTT€HOBCKUX CHUMKOB
YeJI0BEYECKOIr0 OpraHu3ma.

AHaIu3 TEKCTOB, OMUCHIBAIOLIUX MPOSBICHUS
AIIEKTPOMArHUTHOTO M3TYyUEHUs B IPUPOJIE:
YKUBbIE OPTAHU3MBI, U3ITYYCHUSI HEOCCHBIX Tell
(CMBICTIOBOE UTEHHE).

PacriozHaBanue u aHaIN3 pa3InYHBIX
NPUMEHEHHUH 2JIEKTPOMArHUTHBIX BOJIH

B TEXHUKE.

N3ydeHue BOJIHOBBIX CBOMCTB CBETA.

Pemrenue 3a1au ¢ ucnonb3oBanuem Gopmyn
JUISl CKOPOCTH 3JIEKTPOMATrHUTHBIX BOJIH, JJIMHBI
BOJIHBI M YaCTOTHI CBETA
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Pasznen 4. CBeToBble sIBJIEeHUS
4.1 3akoHbI
pacrpocTpaHeHus
CBeTa

JlyueBas mozenb cBeTa.
Hcrounuku ceera.
[Ipsamonunelinoe
pacIpocTpaHeHHUE CBETA.
3atmenusa Connna u JIyHBbI.
Otpaxenue cBeta. [Tnockoe
3epKajo. 3aKOH OTpa)XEHUs
CBeTa.

IIpenomnenue ceera. 3aKoH
npesiomiieHus ceera. IlomHoe
BHYTPEHHEE OTPAKECHUE
ceera. lcnionp3oBanue
IIOJIHOTO BHYTPEHHETO
OTpPaXXEHUS B OITHYECKUX
CBETOBOJAX

HalntoieHue onbIToB, IEMOHCTPUPYIOITUX
SBJICHUE TIPSIMOJIMHEHHOTO PaCpOCTpaHECHUS
cBeTa (BO3HUKHOBEHUE TEHH U MOJYTEHN),

U UX UHTEPIPETAIUS C UCTIOIb30BaHUEM
MOHSITUS CBETOBOTO JIyua.

OOBsiCHEHHE U MOJICIUPOBAHUE COTHEYHOTO U
JIYHHOT'O 3aTMEHUM.

HccnenoBanue 3aBUCUMOCTH yTiia OTPAKEHUS
CBETOBOI'O JIy4a OT yIJia MMaJICHUS.

N3yueHnne cBOMCTB M300paKeHUsI B IJIOCKOM
3epKae.

HaoOmnronenue u 00bICHEHHE OIBITOB

0 TIOJTYYEHHUIO0 H300paKeHHUI B BOTHYTOM H
BBITTYKJIOM 3epkaiax. Habmonenue u
00BSCHEHHE OMBITOB I10 MPEIOMIICHUIO CBETA Ha
T'PaHMIIE PA3TUIHBIX CPEJl, B TOM YHCJIE OIBITOB
C TIOJIHBIM BHYTPEHHHUM OTPaKCHHEM.
HccnenoBanue 3aBUCUMOCTH yTJia
MPEIOMJIEHHS OT yrJia MajJeHus CBETOBOIO Jyda
Ha TPaHUIIE «BO3TYX—CTEKJIO».

PacnozHaBaHue sIBIEHUN OTPAKECHUS U
MPEIOMJICHHS CBETa B MOBCEITHEBHOM KU3HMU.
AHann3 1 00BSICHEHHE SBJICHHS ONTHYECKOIO
MHpaxKa.

Pemrenune 3aa4 ¢ UCIOJIL30BaHUEM 3aKOHOB
OTpaKEHHUS U TIPEJIOMIICHUS CBETA
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4.2  JIuH3BI U ONITHUYECKUE
puoOOpsI

4.3 Pasnoxenue 6eyoro
CBETa B CIIEKTP

Hroro no pazneny

Paznen 5. KBanroBble sIBJIeHUS

5.1 Hcnyckanue u
MOTJIONIEHUE CBETa
aTOMOM

15

JIun3za. Xox mydyen B TUH3E.
Onruueckas cucrema
dboToanmnapara, MUKpOCKOIa
U Teseckona. ['ma3 kak
ONTUYECKAs CUCTEMA.
bimsopykocTs u
JalTbHO30PKOCTh

Paznoxenue Genoro cBera
B criekTp. OnbiTel HeloTOHA.
CrnokeHne CreKTpaaIbHbIX
1BeToB. Jlucnepcus ceera

Omnsitel Pezepdopna u

II1aHCTapHasa MOACJIb aTOMa.

Mopnaens atoma bopa.
Hcnyckanue v norioueHue

[Tonydyenne n3o0paxeHUil C MTOMOIIbIO
coOuparonieil U paccenBaroIIeH JINH3.
Omnpenenenue HOKYCHOTO pacCTOSHUS U
ONTUYECKOMN CUJIBI COOUPAIOIIEH JIUH3BI.
AHanu3 ycTporCTBa U PUHIUANA ACHCTBUS
HEKOTOPBIX ONTHYECKUX IMPUOOPOB:
dboToanmnapaTa, MUKPOCKOIIa, TEJIECKOTA.
N3yueHue Mojienu ria3a Kak ONTUYECKON
CUCTEMBI. AHAJIU3 SIBJICHUN OJIM30PYKOCTH
U TAJIbHO30PKOCTH, MPUHIINTIA JEHCTBUS
OYKOB

Habmonenue pasznoxkeHus: 6e0oro ceera

B CIIEKTP.

HaOmnronnenue u 00bsICHEHHE OIBITOB

10 TOJTYYEHUI0 0€JI0ro CBETa MPHU CIO0KEHUU
CBETa pa3HbIX I[BETOB.

[IpoBenenue u 0ObSICHEHUE OIBITOB

110 BOCTIPUSITHIO IIBETA MPEIMETOB IIPHU UX
HaOJII0JICHUH Yepe3 IIBETOBbIE (DHIIBTPHI
(LIBETHBIE OYKH)

Oo6cyxnenue 1enu onbiToB Pezepdopaa
10 WCCIICJIOBAaHUIO ATOMOB, BBIJIBH)KCHUE
TUTIOTE3 O BOBMOXHBIX PE3YJIbTaTaX OMBITOB

B 3aBUCHUMOCTH OT IIPCAIIOJIaracMoro CTpoCHHuA



5.2 CtpoeHue aTOMHOTO
sanpa

cBera aToMoM. KBaHTEI.
JIuHeyaTeie CIIEKTPBI

PannoaktuBHOCTE. Anb(ha-,
Oeta- U TaMMa-U3TyYeHUsI.
CTtpoeHue aTOMHOTO sJIpa.
Hyxnonnas monenb
aTOMHOTO siipa. M3oTomnsl.
PannoakTuBHbIE
npespaienus. [lepuon
noJjypacnazia aTOMHBIX si7iEp

aToMoB, (OPMYJIMPOBAHKE BHIBOJIOB

U3 PE3yIbTAaTOB OMBITOB.

OO0cyxaeHre NpOTUBOPEUNH TIAHETAPHON
MOJIENIA aTOMa U OCHOBAHUM JIJI1 TUTIOTE3bI
bopa o crarmoHapHbIX OpOUTaX PJIEKTPOHOB.
Hal6nroneHue CruioniHbeIX U THHEHYaThIX
CIIEKTPOB MU3JIyUYECHUS Pa3IMYHBIX BEILIECTB.
OOBsiICHEHHE JIMHENYAThIX CIIEKTPOB U3TyUCHUS
OO0cyxIeHre BO3MOXKHBIX TUIIOTE3 O MOJIEIISX
CTpPOCHHUA siapa.

OmnpezneneHue coctasa sep Mo 3aJaHHBIM
MAaCCOBBIM U 3apsAI0BBIM YUCIIaAM U

10 TIOJIOKEHUIO B IEPUOIMYECKON CUCTEME
AJIIEMEHTOB.

AHanu3 U3MEHEHUs COCTaBa sipa v ero
MIOJIOYKEHHUS B IEPUOIMYECKOMN CUCTEME

P 0-pPaIUOAKTUBHOCTH.

HccnenoBaHue TPEKOB O-4aCTHI] IO TOTOBBIM
dboTorpadusm.

OO6Hapy:XeHHe 1 H3MEpPEHUE PaTualluOHHOTO
¢dboHa C MOMOMIBIO JO3UMETPA, OIICHKA €T0
VHTEHCUBHOCTH.

Amnanu3 OHOJIOTMYECKUX U3MCHEHMI,
MPOUCXOASAIINX O] AEUCTBUEM
PaMOAKTUBHBIX U3JTYYEHHM.

Hcnonb3oBanue palHOAKTUBHBIX U3JIYYECHHUI
B MEJVLINHE
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5.3 Snepsble peakuuu 7

Uroro no pazneny 17

IToBTOPUTEIBLHO-0000 AT MOTYJIb
[ToBTOpEHUE U 9
00001IeHNEe

CoJiepKaHus Kypca
busuku 3a 7-9 Kiaccel

S nepHble peakunu. 3aKOHbI
COXpaHEHHUs 3apsA0BOTO U
MacCOBOI'0 YHCEI. DHEPTHUS
CBSA3U aTOMHBIX saep. CBs3b
Maccel ¥ dHepruu. Peakiuu
CHUHTE3a U JICJICHUS SEp.
Ncrounuku sneprun CostHIa
v 3BE31. SAnepHas
JHEpreTuka. JlencrBus
PaaOaKTUBHBIX U3TyUYECHUI
Ha KUBbIE OPTaHU3MbI

Cucremaruzanus u
0000111eHNEe TPEIMETHOTO
CoJiep KaHMs U OIbITa
NeSITEHHOCTH,
puOOPETEHHOTO

P U3yYEHUHU BCETO Kypca
(U3HKH OCHOBHOT'O OOIIETO
o0pa3oBaHUs.

[loagrotoBKa K OCHOBHOMY
rOCy/IapCTBEHHOMY
IK3aMeHy 0 PU3HKE

TUIST 00yJaromuXCs,
BBIOPABIINX 3TOT YUCOHBI
peaIMeT

Peuienue 3a1a4 ¢ UCIIOJIB30BAHUEM 3aKOHOB
COXPAaHEHUsI MAaCCOBBIX U 3apsI0OBBIX YHUCEI
Ha OIIpEeJIeJICHUE PE3YIIbTATOB SIEPHBIX
pEaKLMI; aHAJIN3 BO3MOXKHOCTHU WJIU
HEBO3MOXHOCTH SIICPHOU pEeaKLUu.

O1neHKa PHEPTUM CBS3H SAEP C UCIIOIB30BAHUEM
dbopmMybl DHIITEHHA.

OO6cyxaeHne NepcreKTUB UCI0JIb30BaHUs
YIPaBIIIEMOI0 TEPMOSIEPHOIO CUHTE3A.
OO6cyxaeHre MPEeUMYIIECTB U YKOJIOTHYECKUX
npo0ieM, CBSI3aHHBIX C SI€PHOM SHEPreTUKOM

BrinosiHeHne y4eOHbIX 3a1aHUM, TPEOYIOMMNX
JEMOHCTpAld KOMIIETEHTHOCTEN,
XapaKTEePU3YIOIIUX €CTECTBEHHOHAYUHYIO
IPaMOTHOCTb:

— MIPUMEHEHHUS TTOJIYYEHHBIX 3HaHUM 115
HAYYHOTO OOBICHEHUS (PUBUUECKUX
SABJIEHUN B OKPYKarOUIEH PUpPOJIE,

B [IOBCETHEBHOM KU3HU U BBISIBIICHUS
(bu3HUECKIX OCHOB PsAJia COBPEMEHHBIX
TEXHOJIOTUH;

— MIPUMEHEHHS] OCBOCHHBIX
HKCIIEPUMEHTATBHBIX YMEHHI

JUIs1 UCCleIOBaHUs (PU3UUECKUX SIBJIICHUM,
B TOM YHCJIE JJISI IPOBEPKHU THIOTE3
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Hroro no pazneny
OBIIEE KOJIMYECTBO
YACOB IIO ITPOT'PAMME

102

Y BBISIBJICHUS 3aKOHOMEPHOCTEM.

Peuienue pacu€THbIX 3a7a4, B TOM YHUCIIE
IpEeANnoiaralouX UCI0JIb30BaHUE (PU3NUECKUX
MOJIEJIEH U OCHOBAHHBIX HA COJIEPKAHUNU
pa3IMYHbIX Pa3/ieNoB Kypca (PU3KKH.
BelnmonHeHre 1 3a11uTa rpyInoBbIX WIN
WHJVBHU1YaJbHBIX IPOEKTOB, CBSI3aHHBIX

C COJIep )KaHUEeM Kypca (QU3HKH.






