MHUHUCTEPCTBO IMPOCBELIEHUSI POCCUIICKOM ®EJEPALIUUA

MunncrepcTBo o6pazoBanusi 1 Hayku MypmaHckoi o0s1acTi

Anmunuctpauus Kojabckoro paiiona

MBOY «Koasckaa OCOILL»
PACCMOTPEHO COI''TACOBAHO YTBEPXIEHO
Ha nemarormyeckom coBere  YHpasistOIIUMM COBETOM Hupexrop KOCOILI
[TpoTokomn Nel
35) 08.2024 [Iporokon Nel TI'onuukosa I1.2K.
e 30.08.2024
MYHWULMNANBHOE BIOLKETHOE o 1nycano uudposoi noanmcsio:
OBLUEOBPA3OBATE/IbHOE MYHULIMMANbHOE BIOPKETHOE
YYPEX[EHVIE KOIbCKOTO OBILEOBPA3OBATE/IbHOE
PAVIOHA MYPMAHCKOW OBIACTI Y4PEXZIEHUE KONIbCKOTO PAVIOHA
"KONbCKAA OTKPbITAA MYPMAHCKOW OBJTACTU
(CMEHHAR) "KOJIbCKAA OTKPbITAA (CMEHHAS)
OBLLUEOBPA3OBATE/IbHAA OBLLUEOBPA3OBATE/IbHAA LWWKONA"
LWKOMA" [arta: 2024.09.15 23:02:40 +03'00"
PABOYAS ITPOT'PAMMA

yueOHoro npeamera «®@usuka. bazoBblil ypoBeHb)

Jutst oOydarommxcst 8—9 kiaccos

r. Kosa 2024



COJIEPKAHUE

THOSCHUTETBHAST BATITICKA ..nneveeeeeeeneeeeeeeeeeeaeeeee seeaasenssesnsssnssessenssessesnsesnnsesnsesnrernseenns 2

COTEPHKAHUE OOYUCHHUIST ....eeeeuerreeeurreeennsreeensssaeessss sesseessssteeesasseeessssseesasssessnssesessnseesnns 4
o (8] £ o] RO 4
1 28 (41 12T o RN OO 8

HJIaHI/IpyeMI)IG PE3YIbTATBI OCBOCHUA IIPOT'PAMMEI 110 (I)I/ISI/IKG Ha YPOBHC

OCHOBHOTO OOIIETO OOPABOBAHMS ..eecvvereeerreeenerreeeasereesaisseeeesssessssssesssssesnsses sesseesns 14
JIMUHOCTHBIE PEBYIIBTATBL ...eceuvvreeirreeessrreesasseeeasssseeassneesasnaesesanseessansneesansneessnnnes 14
MeETANPEAMETHBIE PEBYITBTATDBL. c...eeeeeeuerrreeerereeassstereeessansreeeessasnrseaeesssssneesessanssnes 15

TTPEIMETHBIC PE3YIIBTATBI ....vvvvveeeeeirrreeeeeeasereeesaasseessnssreeeessssnnseeesasnnsseseesssnnsseeens 15

TEeMATUYECKOE TITTAHUPOBAHUEC. ...eeeeeeurrrrreeeannrrereeeeaasnsreeeeesassseeeessrreesessnsnsseeesessssnnnees 17

B KITACC etteeiieee et te ettt ettt e ettt e ette e ea bt e et e e sateeest e et e et e e eas sh bt e e Rr e R b e e en b e nr e e 17



®denepanbHas pabouas nporpamma o yueoHomy npeamety «Duzuka (0a30Bblid
ypOBeHb) (IpeameTHas 001acTh «ECTeCTBEHHO-HAYUYHbIE TPEAMETHIY) (Hanee
COOTBETCTBEHHO — MporpaMMma 1o ¢pusmke, Gru3nKa) BKIOYAET NOSICHUTEIbHYIO
3aMKCKY, COAepKaHue 00yUeHHUs, NIAHUPYEMbIE PE3YJIbTATHl OCBOCHUSI POTPAMMBbI
1o u3MKe, TEeMaTUYECKOE TUIAaHUPOBAHUE.

HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no ¢u3nKe Ha ypOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs COCTABIICHA
Ha OCHOBE MOJIOKEHUU W TpeOOBAHMI K pe3yibTaTaM OCBOEHMsI Ha 0a30BOM YpPOBHE
OCHOBHOM 00pa3oBaTeinbHOM mporpammel, npeactaBieHHbix B ®I'OC 00O, a takxe ¢
yuétoM ¢enepanbHoil pabouel nmporpamMmbl BocriuTanus u KoHuenuuu mpenoaaBaHust
yuebHoro npeamera «Dusukay.

Conepxanue mporpaMMbl TI0  (U3WKE HampaBlieHO Ha ¢GOpMUpOBaHUE
€CTEeCTBEHHO-HAYUYHON T'PAMOTHOCTH OOYYAIOUIUXCS U OPTaHU3alUI0 U3YUYeHUS (PU3UKH
Ha JICSATEILHOCTHOM OCHOBe. B mporpamme mo (u3uKe YYUTHIBAIOTCS BO3MOXKHOCTH
ydyeOHOro mpenmera B peanusanuu TpeboBanuit ®I'OC OO0 k mIaHUPYEMBIM
JUYHOCTHBIM M METANpeIMETHBIM pe3ysibTaTaM OOYyuYeHHs, a TAKKe MEXKIPEIMETHBIC
CBSI3M E€CTECTBEHHO-HAYYHBIX YYE€OHBIX NPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIETrO
o0Opa3zoBaHUs.

[Iporpamma 1o ¢u3MKe ycTaHaBIMBAET paclpelielieHue yueOHOro Marepuaia Io
rogaM oOyudeHus (MO Kiaccam), TpeajaraetT MNPUMEPHYIO TOCIEA0BATEIIbHOCTD
U3YYCHHs] TeM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COIACPKAHUS U y4&Te
BO3PACTHBIX OCOOCHHOCTEH 00 yJaromMuXCs.

[Iporpamma mo ¢usuke pa3zpaboTaHa C IENbIO OKa3aHUS METOAMYECKON MOMOIIU
VUHTEIIO B CO3/IaHUU paboyeit mporpaMMbl IO Y4eOHOMY MPEIMETY.

duznka ABIAETCI CUCTEMOOOPA3YIONUM IS €CTECTBEHHO-HAYYHBIX YUYEOHBIX
MPEIMETOB, MOCKOJIbKY (PM3WUYECKHE 3aKOHBI JIE)KAT B OCHOBE IMPOIIECCOB W SBIICHHI,
M3y4aeMbIX XHMHEH, OuoJIoTHel, acTpoHOMHeW U (u3mveckoil reorpadueil, BHOCUT
BKJIaJl B €CTECTBCHHO-HAy4YHYI0 KapTUHY MHpa, MPEIOCTaBIsACT HauOoyiee SICHbIC
oOpasnbl MPUMEHEHUSI HAy4HOTO METOJa TO3HAHHS, TO €CTh CHoco0a MOJYYCHHS
JOCTOBEPHBIX 3HAHUMN O MUPE.

OnmHa w3 TaBHBIX 3aJad  (U3WYSCKOrO OOpa30BaHHMS B CTPYKTYpe OOIIEro
oOpa3oBaHHs COCTOUT B (OPMHUPOBAHUHM E€CTECTBEHHO-HAYYHOW T'pPaMOTHOCTH U
MHTEpeca K HayKe Y 00y4aromnxcs.

Nzyuenne ¢usmku Ha 06a30BOM YpPOBHE MPEANOJaraeT OBIAJCHUE CIECTYIOUUMU
KOMITETEHTHOCTSIMH, XapaKTePU3YIOIMUMH €CTECTBEHHO-HAYIHYIO TPAMOTHOCTH:

Hay4HO OOBSICHSTH SABJICHUA,

OLICHUBATh U IIOHUMAThb 0COOEHHOCTH HAaYYHOI'O UCCJICIOBAaHMA,



UHTEPNPETUPOBATh  JAHHbIE W  HUCIOJb30BaTh HAay4yHbIE  JI0KA3aTEJIbCTBA
JUTSl IOJTyYEHUS! BBIBOJOBY.

Henu u3ydyeHus: (UMK HA YPOBHE OCHOBHOI'O OOIIETO 0Opa30BaHUSs ONpe/eIeHbI
B Konnenmuu mnpenonaBanus yudeOHoro mnpeamera «®dusuka» B 00pazoBaTeIbHBIX
OpraHu3anusaXx Poccuitckoit Oenepauuu, pean3yIoINnX OCHOBHBEIE
oOmeoOpazoBareiabHble  NPOrpaMMbl,  yTBEpKIAEHHON  pemenuem  Komeruu
MunuctepctBa nipocsenienus Poccutickoit @eneparuu (mpotokon ot 3 gexkadbps 2019 r.
Ne T1IK-4BH).

Henu uzyyenus: Gpusuku: npuoOpeTeHre HHTEPECca U CTPEMIICHHsI 00yJarouxcs K

HAyYHOMY M3yUEHHUIO
OPUPOJbI, PAa3BUTUE MX WHTEUICKTYaJIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH; pa3BUTHE

Npe/ICTaBIICHUH 0 HAYYHOM METO/Ie TTO3HAHUS U (HOPMUPOBAHUE
UCCJIEI0BATEIBCKOTO OTHOILIEHUS K OKPYKAIOUIUM SIBICHUSAM; (POpMUPOBAHNE HAYYHOTO

MUPOBO33PEHUS KaK pe3ybTaTa U3y4eHHsI OCHOB
CTpoeHusi MaTepuu H (PyHIaMEHTaldbHBIX 3aKOHOB (u3uku; (QopmMupoBaHue
NpeICTaBIeHUN O POJaU (GU3HUKHU JIJisi Pa3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJOTUW;  pa3BUTHE TMPEACTAaBIEHUM O BO3MOXHBIX cdepax  Oymyien
npodeccuoHaIbHOM  JESITeNIbHOCTH, CBS3aHHOM ¢  (U3MKOM, TOATOTOBKAa K
JanbHeieMy oOy4eHHIO B ’TOM HalpaBlIeHUU.

JlocTkeHue 3TUX LeJed MporpaMMbl 1Mo (U3MKEe Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa3zoBaHUs 00ECIIEUYNBACTCS PEIICHUEM CISAYIONINX 3a/1ay:

npuoOpeTeHne 3HAaHUH O TUCKPETHOM CTPOEHUH BEIIECTBA, O MEXaHUYECKUX,

TEIUIOBBIX, DJIEKTPUYECKUX, MArHUTHBIX W KBAHTOBBIX SIBIICHUAX; TNPUOOpETECHUE
YMEHHH OMUCHIBATH U OOBACHITH GU3NUECKHUE SIBICHUS

C HCIIOJIb30BAHHUCM IIOJYYCHHBIX 3H3HHI>1; OCBOCHHC MCTOIOB PCIICHHA HpOCT€I>iIlIPIX
paC‘-IéTHBIX 3aJa4 ¢ MCIIOJIb30BaHHCM

duznuecknx Mojenel, TBOPUYECKUX M MPAKTHUKO-OPUECHTHUPOBAHHBIX 33714, Pa3BUTHE
YMEHUH HaOII0aTh MPUPOIHBIC SIBICHUS W BHITIOJIHATD OIBITHI, TA00OpAaTOPHBIE pabOTHI
U OKCIEPUMEHTAJIbHBIE UCCIEAOBAHMS C MCIOJIB30BAHHEM HM3MEPUTEIBHBIX MPHOOPOB;
OCBOCHHE TMPUEMOB pPabOTH ¢ HWHPOpMANHMEH (PUINUECKOTO COACPIKAHUS, BKIIFOUAST
nHOOPMAITMIO O COBPEMEHHBIX JOCTWIKEHUAX (PU3UKH, aHAIW3 U KPUTHIECKOE
OllCHMBaHWUE  WH(POpMAIMM;, 3HAKOMCTBO cO  cdepamu  npodecCHOHATBHON
NEATENbHOCTH, CBSI3aHHBIMU

C (Qu3nKol, U COBPEMEHHBIMU TEXHOJOTHUSIMHU, OCHOBAHHBIMH Ha JOCTHXKECHUSIX
bu3NYeCKON HAyKH.

Ha usyuyenue ¢Ppusuku (0a30Bblil ypOBeHb) Ha YPOBHE OCHOBHOI0 001IEro
odpa3zoBaHusi oTBoAUTCS 68 yacoB: B 8 kiacce — 34 yaca (1 yac B Heaea0), B 9
Kkiacce — 34 yaca (1 yac B Heaen0), B 9 Kiacce 3a04Hoi popmbl 00yueHusi — 17
yacoB (0,5 yaca B HexeJI10).



[Ipennaraemplii B mporpamMme Mo (Qu3MKEe IepedeHb JIabopaTOpHbIX pabdoT u
ONBITOB HOCUT PEKOMEHJATENBHBIN XapakTep, YYWUTENb JejlaeT BbIOOp MpPOBEICHUS
7abopaTOpHBIX pabOT M  ONBITOB C YYETOM UHAMBUAYAIBHBIX OCOOEHHOCTEH
oOy4Jaromuxcs, CIHUCKa OHKCIEPUMEHTANbHBIX 3aJaHui, MpeajaraéMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOIO dK3aMEHa 10 (U3HKeE.

COIJEPKXAHUE OBYUYEHUSA

8 KJIACC Pa3zaea 6. TensioBbie ABJIeHUA
OCHOBHbBIE MOJOKEHUSI MOJIEKYISIPHO-KUHETUUECKON TEOpUU CTPOCHHUS BEIIECTBA.

Macca u pasmepbl atoMOB U MOJEKYJ. ONbIThI, MOATBEPKIAOINIME OCHOBHBIC
MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH.

Mopgenun  TBEpAOrO, SKHAKOTO W Ta3000pa3HOrO0  COCTOSHUM  BEIECTBA.
Kpucrannuueckue u amopdubie Tena. OObSICHEHHWE CBOWCTB Tra3oB, XKUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUH  MOJIEKYJISIPHO-KMHETUYECKON  TEOpUH.
CmauunBaHue U KanwUISIpHBIE siBJIeHUA. TenIoBoe pacuIupeHue U CKaTue.

Temnepatypa. CBsizb TeMOEPATYypPhl CO CKOPOCTHIO TEIJIOBOTO JBH>KEHUS YACTHII.
Brytpennsis sneprus. CriocoObl H3BMEHEHUsI BHYTPEHHEH SHEPrUu: TeIionepeaaya u
COBEPIICHUE paboTHI. Bunst TEIJIONEPEAAUYN:  TEIUIONPOBOJHOCTD,
KOHBEKLIUSI, U3TTyUYCHHE.

KonudectBo TemnoThl. YenbHas TEIUIOEMKOCTh BeIIeCTBA. TermiooOMeH U
TEIUIOBOE paBHOBecHE. YpaBHEHHME TeruioBoro Oananca. [lmaBneHue U oTBepieBaHUE
KPUCTAINTMYECKUX BEIIECTB. YJelbHas TeruioTa 1UiaBieHus. llapooOpazoBanue wu
koHaeHcanus. Micnapenue. Kunenue. Y nenbHas TeIUioTa mapooopa3oBaHus.
3aBUCUMOCTh TEMIIEPATYPhI KUTIEHUS OT aTMOC(HEPHOTO JTaBICHUSI.

BnaxHocTe Bo3nyxa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIIOTa CTOPAHUS.

[Tpunatuner padoTs! TertoBbix apurarencii KI1J[ TemoBoro nurartens. Temmnosbie
JBUTATENIH U 3aIIUTa OKPYKAIOLIEH CPEIBI.

3aKOH COXpaHEHUS U NMPEBPALIEHUS SHEPTUHU B TEIIOBBIX IPOIIECCaX.

Jlemoncmpayuu
HaGmronenrne OpoyHOBCKOTO JIBHIKCHHUS.
HaG6mronenne nuddysun.
HabGmoneHne siBjeHNN CMaYMBaHUS M KalTWJUIIPHBIX SBICHUH.

HaGmroenne TeroBoro pacimpeHust Tel.
N3menenune namiaeHuss rasa 0OpUd HU3MEHEHUM OO0BEMAa UM HArpeBaHUU WIIH
OXJIAXKICHUU.

[IpaBuita u3MepeHust TeMnepaTypshl.
Bunpr Temonepenayn.

OxJtaxkieHre Ipyu COBEPILICHUH PaOOTHI.



HarpeBanue npu coBepiiieHU pabOThl BHEITHUMU CUJIAMU.
CpaBHEHME TEIUTOEMKOCTEN pa3INYHBIX BEIIECTB.
Habmronenne xuneHus.

HaGmtoeHre nocTosHCTBA TEMIIEPATYPhl MPU TIABJICHHH.
Mojenn TeIJIOBBIX ABUTATEIICH.

JlabopamopHvie pabomul u onvlmol

OnbITH IO OOHAPYKEHUIO JEHCTBUS CHIT MOJICKYJIIPHOTO MPUTSIKEHUS.

OnBITH TIO BRIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOM COJTM WJIHA caxapa.

OneITHl MO HAOJFOJCHHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KUIAKOCTEH M TBEPABIX
Tell.

Omnpenenenre gaBieHUs BO3AyXa B Oa/JIOHE MITPHIIA.

OnbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHHUS BO3JyXa OT €ro o0béMma U
HarpeBaHMS W OXJIAXKICHHS.

[IpoBepka THUIOTE3bl JMHEHHON 3aBHCHMMOCTH JUIMHBI CTOJOWKA J>KHJIKOCTH B
TEPMOMETPUICCKOM TPYOKE OT TeMITepaTyphl.

Habmronenne n3MeHeHus BHYTpEHHEH SHEPTUU Tela B pe3yibTare TeIIonepenadu
¥ pa0OThI BHEIITHUX CHIL.

HccrenoBanue sBICHUS TEIUIOOOMEHA TPH CMEIIMBAHWW XOJOAHOW W TOpsSUYel
BO/JIBI.

OmnpenerneHrne KOJIMYECTBA TEIUIOTHI, TMOJTYYCHHOTO BOJOW NpPU TEIJIOOOMEHE C
HarpeThIM METAJUTMYECKUM IVTHHPOM.

Omnpenenenre yaenbHON TEIIOEMKOCTH BEIIECTBA.

HccrienoBanue mpoliecca UCIapeHusl.

OnpezxeneHHe OTHOCHUTEJIbHOU BJIaKHOCTHU BO34yXa.
OnpezxeneHHe y,[[eJ'II)HOI?I TCIIJIOTHI IIJIaBJICHUA JIbJA.

Pa3znen 7. JinekTpuyeckne 1 MATHUTHBIE SIBJICHHUS

Onektpuzauust Ten. JlBa pola dNEeKTpUYECKUX 3apanoB. B3aumoneiictBue
3apspKeHHBIX Ten. 3akoH KynoHa (3aBUCMMOCTb CUJIbI B3aUMOJEHCTBUSL 3apSyKEHHBIX
TE€J OT BEJIMYMHBI 3aPSII0B U PACCTOSHUS MEK/y T€JIaMH ).

Onektpuueckoe rmone. Hanpsok€HHOCTh  3nekTpuueckoro mojs. [lpuHiun
CyNEepHO3ULIMH IEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu »snekrpuueckux 3apsaioB. JIEMEHTApPHBIA 3IEKTPUYECKUN  3apsii.
Crpoenne aroma. IIpOBOAHUKM M NHMAJIEKTPUKU. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO
3apsja.

DJIEKTPUUYECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUYECKOrO TOKA. MIcTOUHNKH
MIOCTOSIHHOTO TOKa. JIeHCTBUSI AJIEKTPUYECKOTO TOKa (TEIIOBOE, XHUMHYECKOE,
MarHuTHOE). DIEKTPUUECKUN TOK B )KUIAKOCTAX U ra3ax.



Onekrtpuueckas 1enb. Cuna Toka. DiekTpudyeckoe HanpspkeHne. ConmpoTHBIEHUE
IIPOBOJIHUKA. YJIENBHOE CONPOTUBJIECHHE BellecTBAa. 3akoH OMa Uil ydacTKa LEIu.
ITocnenoBarenbHOE U MapaIEIbHOE COEJUHEHUE IPOBOJHUKOB.

PaGora ¥  MOIIHOCTH  AJIEKTpUYECKOro ToKa. 3akoH JDxoymnsa—JleHua.
DOnexkTpuveckue Lenu W MOTpeOUTeNn 3JIeKTpuueckod sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

IlocTtostHuble MarauTel. B3anmMoaelcTBUE NOCTOSHHBIX MAarHuToB. Mar"auTHOE
nosie. MaruuTHoe nosie 3eMJIM U €ro 3HaYeHUe JJIsl KU3HU Ha 3emuie. OnbIT Dpcerena.

MarsuTHoe 110J1€ IIEKTPUIECKOro TOKA. [[puMeHeHne 3JIEKTPOMaruHuTOB B TEXHUKE.
JleficTBHE MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM. DJIEKTPOABUTATEND OCTOSTHHOTO
TOKa. Mcnonp3oBaHue  dIEKTpOABUraTeIeH B TEXHUYECKUX

yCTPOMCTBAaxX U Ha TPaHCIIOpPTE.

Onbitet Dapanes. SBieHue 3yeKTpoMarHuTHOM wHAYKIMU. [lpaBuno Jlenna.
Onektporenepatop. CrnocoObl MOMYYSHHUS AICKTPUUYCCKONW DHEPTUU. IJIEKTPOCTAHIIUH
Ha BO30OHOBJISIEMBIX UCTOYHUKAX SHEPTUH.

Jlemoncmpayuu
DneKTpu3anus Tel.
JIBa poJia 2JIEKTPUYECKUX 3apsI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEJL.
YCTpOMCTBO U IEMCTBUE HJIEKTPOCKOIIA.
DneKkTpocTaTuyecKasl NHIYKIIHS.
3aKOH COXpaHEHUS AIEKTPUUYECKHUX 3apsiao0B.
[IpoBOAHUKH U TUDIICKTPUKH.
MonenupoBaHue CUIIOBBIX JIMHUAM 3JEKTPUUECKOTO MOJIS.
HcTouHrKH OCTOSHHOTO TOKA.
JIecTBUA 3IIEKTPUYECKOTO TOKA.
DNEeKTPUUECKUN TOK B KHJIKOCTH.
I"a30BbIi1 pa3psn.
N3Mepenue cuibl Toka aMIepMeTpoM.
N3Mepenne 31eKTpUYeCKOro HanpsiKEHNUsI BOJIbTMETPOM.
PeocraTt u MarasuH conpoOTUBIEHHM.
B3anmopelicTBre NOCTOSIHHBIX MAarHUTOB.
MoaenupoBaHue HEBO3MOKHOCTH Pa3AECICHHUS MTOI0COB MarHuTa.
MoaennpoBaHue MarHUTHBIX MTOJEN MOCTOSIHHBIX MarHUTOB.
OmnsIT OpcTena.
MarsuTtHoe 1oJie TOKa. DJICKTPOMAarHuT.
JlercTBME MAarHUTHOTO I10JIs1 HA MPOBOJAHUK C TOKOM.

3JICKTpOI[BI/IFaTCJ'IB IMTOCTOSAHHOI'O TOKA.



NccnenoBanue sBIEHUS 2JIEKTPOMAarHUTHOW MHIYKIUU.
Omnerter @apanes.

3aBUCUMOCTb ~ HAaIlpaBJICHUS  MHAYKIUOHHOIO TOKAa OT  YCIOBUHM  €ro
BO3HUKHOBEHUS. DJEKTPOre€HEepaTop MOCTOSHHOIO TOKa.

JlabopamopHvie pabomul u onvimol
OnbITH IO HAOTIOJACHUIO AJICKTPU3ANNN TE MHAYKIIUECH ¥ PU COMIPUKOCHOBECHHH.
HccnenoBanue NedCTBUS SIACKTPUICCKOTO TIOJIS HA MTPOBOHUKH U TUAJICKTPHKH.
COopka u mpoBepKa pabOTHI ATEKTPUUECKON 1T TTOCTOSIHHOTO TOKA.
M3mepeHre 1 peryiupoBaHue CUJIbI TOKA.
W3mepeHre 1 peryupoBaHue HAMIPSHKCHUS.
HccrnenoBanre 3aBUCHMOCTH CHJIBI TOKa, HWIYIIETO 4Yepe3 pe3ucrop,  OT
COINPOTHBIICHHS PE3UCTOPA U HAIIPSDKCHHSI Ha PE3UCTOPE.

OHI)ITBI, ACMOHCTPUPYIOIIHUEC 3dBUCUMOCTD JJICKTPUYCCKOI'O COIIPOTHUBIICHUA
IMPOBOAHUKA OT €TI0 JJIMHBI, TUIOIIAAN ITOIICPCUHOro CCUHCHUA U MaTCpHalia.

[TpoBepka mpaBuiia CIOXKEHUS HANPSKEHUM MPU MOCIEI0BATEILHOM COCAUHEHUHN
IBYX PE3UCTOPOB.

[IpoBepka npaBuia AJis CHIIbI TOKa MPU MapajuieIbHOM COETMHEHUU PE3UCTOPOB.

Omnpenenenue pabOThI AAEKTPUIECKOTO TOKA, UIIYILIETO Yepe3 PE3UCTOpP.

Ornpenenenne MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIAECISIEMON HAa PE3UCTOPE.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, HUAYIIETO 4YEpe3 JAMIOYKy,  OT
HanpsKEHUS Ha HEW.

Onpenenenue KIIJ narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS TOCTOSTHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO MOJI IMOCTOSIHHBIX MAarHUTOB MPU UX OOBEIMHEHUU U
pa3aeIeHUN.

HccnenoBanne AeUCTBUSA AJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPENKY.

OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbl B3aUMOJECHCTBUS KATYHIKH C
TOKOM W MAarHUTa OT CUJIbI TOKA U HAINIPABIICHMS TOKA B KaTYIIIKE.

N3ydenune neicTBrs MAarHUTHOTO MOJISI HA POBOJIHUK C TOKOM.

KoHcTpynpoBanue u n3ydenre paboThl JJIEKTPOABUTATEIIS.

N3mepenne KII/] anekTpoaBuraTenbHON yCTaHOBKH.

OnbITHI O UCCIIEIOBAHUIO SIBIICHUS JIEKTPOMATHUTHOW MHAYKIIUU: UCCIIEIOBAHUE
W3MEHEHUW 3HAYCHUS U HAIIPABJICHUS MHAYKIMOHHOTO TOKA.

9 KJIACC Pazagen 8. Mexanndeckue siBJIeHUSA
Mexannyeckoe  nBuwxkeHHEe. MarepuanbHas  Touka. (Cucrema — OTcuéra.
OTHOCUTEBHOCTh  MEXAaHUYECKOrO0  JBWXKCHHUA. PaBHOMEpHOE  MPSIMOJIMHEHHOE



nBrkeHne. HepaBHOMepHoe mpsMonuHeHoe ABwkeHne. CpenHss M MTHOBEHHAs
CKOPOCTB TeJIa IPU HEPABHOMEPHOM JIBUKCHUH.

Yckopenue. PaBHOyCKOpeHHOE MpsiMOJIMHENHHOE JBHkeHHe. CBOOOIHOE MajieHUE.
Omnbitel ["anunes.

PaBHOMepHOE JIBUXKEHHE MO OKpyXHOCTU. llepuony u wyactora oOpauieHus.
JluneriHas u yriioBas CKOpoCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHUE.

ITepBeiit 3axkoH HproroHa. Bropoit 3akoH Hbrorona. Tpernit 3axkoH HproToHa.
[TpuHIUI CYyNEepnO3ULINU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: CHJIa TPEHHUS CKOJbXKECHHS, CHIIA
TPEHUSI TOKOS, IPYTU€ BUIbI TPCHUS.

Cuna TSKeCTU U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOIHOTO MaJCHUSI.
JIBrxenne tuianeT Bokpyr Connua. IlepBas kocmuueckas ckopoctb. HeBecoMocTs u
Ieperpys3KHu.

PaBHoBecue wmatepuanbHOMl TOukH. AOcomOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpauieHus. MOMEHT cuiibl. LIeHTp TsKeCcTH.

Nmnynec Tema. M3meHeHune wummnynbca. Mmnynbc cunbl. 3aKOH COXpaHEHUs
uMITyJibca. PeakTuBHOE JBUKEHHUE.

Mexanndeckasi pabota u MouiHocTh. PaGoTa cui TspKeCTH, ympyrocTd, TPEHUS.
Cs3p osHepruu u  paboThl. [loTeHIManbHas »SHEprus Tena, MOJHATOTO HaJ
IIOBEPXHOCTBIO 3eMJIM. lloTeHIManpHass >Heprus cxkartou npyxkuHbl. KuHeTmueckas
sHeprusg. TeopeMa O KHUHETHMYECKOW JHEPruu. 3aKOH COXPAHECHHUS MEXaHWYECKOU
SHEPIUHU.

Jlemoncmpayuu

HaGmronenrne MexaHU4YeCKOTro TBUYKEHUS Tela OTHOCUTENIBHO Pa3HBIX TEJ OTCYETA.
CpaBHeHuE MyTel U TPACKTOPUM IBMKEHUS OJTHOTO M TOTO K€ TeJla OTHOCUTEIBHO
pa3HBIX TEJI OTCYETA.

N3mepenune cKopocTy U YCKOPEHUS MPSIMOJIMHEITHOTO JBUKEHHUS.
HccnenoBanne Npu3HaKOB PABHOYCKOPEHHOTO JIBHXKECHMUSI.

Habmronenue 1BruKeHMs Tea Mo OKPY>KHOCTH.

HaGmionenne MexaHWYeCKUX SBJICHHWH, MPOUCXOIAUIMX B CHUCTEME OTCYETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIB)KEHHUH OTHOCHUTENIbHO KaOWHeTa
Gu3MKH.

3aBHUCUMOCTh YCKOPEHHS TEJIA OT MACCHI TeJla U JECUCTBYIOIIECH HA HETO CUJIBI.
HaGntoneHue paBeHCTBa CUIT IPU B3aUMOJICHCTBUM TE.

N3MeHnenune Beca Tena npu yCKOPEHHOM JBHKCHUU.

[Tepenaua ummynbca npy B3aUMOJAECHCTBUU TEIL.

IIpeo6GpazoBanus SHEPTUU MMPU B3AaUMOJICHCTBUH TE.

CoxpaHeHne UMITyJIbca IPU HEYIIPYTOM B3aUMOJIECUCTBHUN.



CoxpaHeHue UMITyJIbCa IIPU a0COIIOTHO YIPYTrOM B3aUMOJEHCTBUU.

HaGmronenne peakTUBHOTO IBH>KEHHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPIUU IPU CBOOOTHOM I1aJIEHUU.

CoxpaHeHMe MEXaHWYECKOW OSHEPruyM IpU JABWKEHUH TeJla NOJA JIEUCTBUEM
MPY>KUHBI.

JlabopamopHvie pabomul u onvimol

KoHcTpynpoBanue TpakTa JUisl pa3roHa M JaJIbHEHIIIEr0 PaBHOMEPHOTO JABUKCHUS
IIapyKa WA TEICKKH.

Omnpenenenue cpeaHell CKOPOCTH CKOJIBKECHUS OpyCcKa WM JBMKCHHS IIapHKa TI0
HAKJIOHHOM IMJIOCKOCTH.

OmnpeneneHnue YCKOPEHHS Tejla MPU PaBHOYCKOPEHHOM JIBI)KEHWUHW 10 HAKJIOHHOW
TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHH MPU PaBHOYCKOPCHHOM JBHKCHUU
0e3 HauaIbHON CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TPH PABHOYCKOPCHHOM JBM)KCHHM 0€3 HadaJbHOMU
CKOPOCTH IIyTH OTHOCSTCS Kak psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHNE
POMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccrienoBanre 3aBHCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHUS OT CHIJIBI HOPMAJLHOTO
TaBIICHUSI.

Omnpenenenre K03PPUITMCHTA TPSHHUS CKOIBKCHUS.

Omnpenenenne XECTKOCTH MPYKUHBI.

Omnpenenenne pabOThl CHJIBI TPEHUS TNPU PABHOMEPHOM IBWKCHHHM TeJNa  TI0
TOPU30HTAIIBHOW MOBEPXHOCTH.

Omnpenenenre pabOTHl CHIIBI YIPYTOCTH TPH MOABEME Tpy3a C HCIIOJIB30BaHUEM
HETMOABM)XHOTO U MOABUKHOTO OJIOKOB.

N3ydeHne 3aK0Ha COXPAHEHUS SHEPTUH.

Pa3znen 9. Mexanu4veckue KoJ1e0aHUS U BOJIHbBI

Konebarensnoe naBmwxkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUMN: TEPHUOI,
4acToTa, aMIUINTyJaa. MaTreMaTH4eCKHMil W TpPYKUHHBIA MasTHUKU. lIpeBpaiienue
SHEPIUM NpH KOJIeOATEIHbHOM JIBUKEHUU.

3aryxarorue kojebanus. Beinyxnenneie koneOanusi. Pesonanc. Mexannyeckue
BOJIHBI. CBOiIICTBa MexaHMYeCKUX BOJH. [IpomonbHble W monepedHble BOMHBL JlnnHa
BOJIHBI M CKOpPOCTh €€ pacnpoCTpaHEHHs. MeXaHU4YEeCKHE BOJHBI B TBEPIOM TeElIIE,
CECMUYECKUE BOJIHBL.

3Byk. I'poMkocTh 3Byka U BbicOTa TOHA. OTpaxkeHue 3Byka. HMHbpazByk u

YIBTPa3BYK.
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Jlemoncmpayuu
Ha6monenue konebaHuil Tes Moj AeMCTBUEM CHIIBI TSHKECTH U CUJIBI YIPYTOCTH.
Hab6monenue konebanuil rpy3a Ha HUTH U Ha TPYKUHE.
Habmronenme BIHYKIEHHBIX KOJICOaHHUH U pe30HaHCa.
PacnipocTpanenue mpoaoIbHBIX U MTOTIEPEYHBIX BOJTH (HA MOJEIH).

HaGmtonenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOThl. AKYCTHUYECKUM
pE30HaHC.

JlabopamopHuvie pabomul u onvimol
OmnpeneneHne 4acTOThI U MTEPUOJIa KOJCOAHUH MaTEMaTHIECKOTO MasiTHUKA.
OmnpeneneHre 4YacTOThI U MEPUOJIa KOJIeOaHUH PYKUHHOTO MasiTHUKA

NccnenoBanue 3aBUCUMOCTH TIEpUO/Ia KOJeOaHU MOABEIIEHHOTO K HUTH I'py3a OT
JUIMHBI HUTH.

UccnenoBanne 3aBUCHUMOCTH TepUoa KOJI€OAHWUN NPYKUHHOTO MasTHHUKAa  OT
MAaccChl rpy3a.

[IpoBepka HE3aBUCUMOCTH Teproja KoebaHuil rpy3a, MOJBEIMICHHOTO K HUTH, OT
MAaccChI Tpy3a.

OnbITHI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTH MeprUoa KoJieOaHu! MPYKUHHOTO
MasiTHUKA OT MAaccChl Ipy3a U KECTKOCTU NMPYKUHBI. M3MepeHne ycKopeHus CBOOOIHOTO
najeHusl.

Pa3zpnen 10. Di1eKTpOMarHMTHOE 10JIe ¥ 3JIEKTPOMATHUTHbIE BOJHbBI
DIEKTPOMArHUTHOE TMOJIE. DIEKTPOMAarHuTHbIE BOJIHBI. CBOICTBA 3JIEKTPOMATrHUTHBIX
BOJIH. [IIkasia 3eKTpOMarHUTHBIX BOJIH. VICIIOIB30BaHUE IIEKTPOMArHUTHBIX BOJIH JJIs1
COTOBOM CBSI3H.

DnekTpoMarHutHas npupoja cseta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu

CsoiicTBa BJIEKTPOMAarHUTHBIX BOJIH.
BomnHoBEIE CBOMICTBA CBETA.

JlabopamopHule pabomsi u onvimol

N3ydeHne CBOMCTB AJICKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOHMIIBHOTO TeliepoHa.
Pa3ges 11. CBeToBbIe ABJICHUSA

JlyueBass mognenb cBeta. Mcrounuku cBeta. [IpsiMonnHEHOE pacrpoCTpaHEHUE
ceera. 3armeHuss ConHua u Jlywel. Otpaxkenue cBera. Ilnockoe 3epkanio. 3akoH
OTPaXXEHUS CBETA.
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[Ipenomnenue CBeTa. 3aKoH IIPEJIOMIICHUS CBETA.
IToHoE BHYTPEHHEE OTpakKeHUe cBeTa. VCroyb30BaHUE NIOJHOTO BHYTPEHHETO
OTPa)KEHHsI B ONTHYECKUX CBETOBOJAX.

JIunza. Xox nydeid B nuH3e. OnTryeckas cucteMa Qoroamnmnapara, MUKPOCKOINa U
Teneckomna. ['na3 kak onruyeckas cucreMa. biiM30pykoCTs U JAIbHO30PKOCTb.

Paznoxenue 6enoro ceera B cnektp. OnbiTel HetoToHa. CriockeHne CreKTpaabHbIX
1BeTOB. Jlucnepcus cera. /Jemoncmpayuu

[IpssMosHEHHOE pacpOCTPaHEHUE CBETA.

OtpaxxeHue cBeTa.

[TonyueHnue n300pa>keHU B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xon mydelt B coOuparomiei JnH3e.

XoJ Jiyueu B pacCEHUBarOIIECH JIMH3E.

[TomyueHnne n300pakeHU C TOMOIIIBIO JTUH3.

[Tpuniun peiictBus doToarmapata, MUKPOCKOIA U TEJIECKOIIA.
Monenb riasa.

Paznoxxenue 6enoro cBeTa B CHEKTP.

[Tonyyenue Oenoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.

JlabopamopHvie pabomul u onvimol
HcciienoBanue 3aBUCHMOCTH YTJIa OTPaKCHHS CBETOBOTO JIyda OT yIJia MaCHHS.
W3ydeHne XxapakTepUCTUK H300paKeHUs ITpeIMeTa B TUIOCKOM 3epKalle.
HccrienoBanre 3aBUCUMOCTH yTJIa MIPEIIOMJICHHUSI CBETOBOTO JIy4a OT yria MaJcHUS
Ha TPaHUIIE «BO3IYX—CTEKIION.
[Tomyuenne n300pa’keHH C TTOMOIIBIO COOUPAIOIEH JTUH3HI.
Omnpenenenne GOKYCHOTO paCCTOSHUS U ONTHYECKOUN CHITBI COOMPAIOIICH JINH3BI.
OnBITHI TIO PA3NIOKEHHUIO OEIIOTO CBETA B CIIEKT.
OnBITH IO BOCHPHUSTHIO 1[BETA MPEAMETOB MPHU X HAOIIOIEHUN Yepe3 I[BETOBHIC

bUIBTPHI.

Pa3gea 12. KBaHTOBBIE SIBJIEHHUS
Oneitel  Pesepdopna u mmanerapHass mojenb atoma. Mogens atoma bopa.
Hcnyckanue u nornoiieHue ceeta atomoM. KBaHThI. JIMHEHYaThie CIEKTPHI.
PannoaktuBHOCTh. ANb(a-, 6eTa- u ramma-uznydeHusi. CTpoeHHe aTOMHOTIO sipa.
Hyxnonnast Mosiesib atomHOro siapa. Mzoronel. PangnoaktuBHbie npeBpaiienus. [lepuon
rnoJjrypacmnaja aTOMHBIX SIIEP.
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SAnepHble peakunn. 3aKOHBI COXPAHEHUS 3apSAA0BOTO U MacCOBOTO YUCEN. DHEPIrus
CBA3M aTOMHBIX saep. CBsA3b Maccel M dHepruu. Peakuuu cuHTE3a M JEINEHUS SAIEDP.
Ncrounuku sueprun CosHIA U 3BE3.

SAnepHas odHepretuka. JleWCTBUSA PpaJMOAKTUBHBIX M3JIYYCHUH Ha JKHUBBIE

OpraHu3MBbl. /Jemoncmpayuu

CrekTpbl U31y4EHUS U TOTJIOLICHHUS.
CrekTpbl pa3IM4YHbIX T'a30B.

CnekTtp Bogopoaa.

HaGmonenne TpekoB B kamepe Busbcona.
Pabora cuéTurika MOHU3UPYIONTUX U3TYYCHUH.

Peructpanus n3inyyeHus NpupoIHbIX MUHEPATIOB U IPOAYKTOB. Jlabopamophbie
pabomul u onvimol
HaGmronenue CIuiomHbIX U THHEWYATHIX CIEKTPOB U3TyUCHUS.

HccrenoBanre TPEKOB: U3MEPEHUE YHEPTUU YACTHUIBI TI0 TOPMO3HOMY IyTH (TI0
dotorpadusim).

N3mepenue paanoakTUBHOTO (OHA.

IToBTOPUTEIBLHO-0000 AT MOTYJIb

[ToBTOpHUTENHEHO-0000IAIONTNI MOIYh TMpPETHA3HAYCH IS CHUCTEMAaTH3AIlMH U
0000IIeHNS PEAMETHOTO COJIEPXKAHUS M OTbBITa JACSITEILHOCTH, TPUOOPETEHHOTO TIpH
U3y4YeHUU BCEro Kypca (U3HKH, a TaKKe Ui IOATOTOBKH K OCHOBHOMY
rOCYJapCTBEHHOMY »JK3aMeHy 10 (HU3UKe i1 OOy4YaromuXxcs, BBIOPABIIMX OSTOT
y4eOHBIN MpeIMeT.

[lpy w3ydeHWW IAHHOTO MOIYJISA PEaTU3yITCS W CHCTEMAaTHU3UPYIOTCS BUIBI
JESITENIPHOCTH, HA OCHOBE KOTOPBIX 00€CTeuMBaeTCs ITOCTIKEHHE MPEIMETHBIX U
MeTarnpeIMETHBIX TUTAHUPYEMBIX pe3yIbTaTOB oOydeHwus, dbopmupyercs
€CTECTBEHHO-Hay4YHasi TPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJOB HCCIEIOBAHUS
SIBJICHUN TIPUPOJIBI U TEXHUKH, OBJIAJCHIE YMEHUSIMU OOBSICHATH (U3HUYECKUE SIBICHMUS,
MpPUMEHSIST TIOJIyYCHHbIE 3HAHUSA, pElIaTh 3aJadyd, B TOM 4YHCIE KayeCTBEHHBIC U
AKCIIEPUMEHTATBHBIC.

[TpuHIIMTIHATBHO ACSATEIBHOCTHBIM XapaKTep TaHHOTO pasliefia peanu3yercs 3a
C4€T TOTO, 9TO OOYYAIOIIHECS BHIMOTHSIIOT 33/IaHMs, B KOTOPBIX UM TIPEJaraeTcs:

Ha OCHOBE TMOJTYYCHHBIX 3HAHUHA PACMIO3HABATh M HAYYHO OOBSICHITH (U3HUECKHE

SBJICHUSI B OKPYJKAIOLIECH MPUPOAE M MOBCECIHEBHOW KW3HU; HCIOJIb30BaTh HAay4YHBIE
METO/Ibl UCCIIEOBAHUS (DU3NYECKUX SIBJICHUN, B TOM YUCTIE

JUISl IPOBEPKHU THIOTE3 U TMOJYYEHHS] TEOPETUUYECKUX BBIBOJOB; OOBSCHATH HAy4dHbIC

OCHOBBI HauOoOJiee BaXHBIX JIOCTHKEHHI COBPEMEHHBIX TEXHOJIOTUH, HampuMep,

MPAKTUYECKOTO HCIOJb30BAHUSA PA3JIMYHBIX MCTOYHHKOB SHEPrHM HA OCHOBE 3aKOHA

MPEBPAILIEHUS U COXPAHEHHUS BCEX U3BECTHBIX BUJOB SHEPIHUU.
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IIJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 11O PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

N3yyenue Qu3MKu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHWs HAIPaBICHO Ha
JIOCTH)KCHHE JIMYHOCTHBIX, METaNpeJAMETHBIX M TMPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTATOB.

JIMUYHOCTHBIE PE3YJIBTATBI

B pesynbrate m3yueHus: QU3MKM Ha YpOBHE OCHOBHOTO OOIIETo 0Opa3oBaHUS Y
oOyyarorerocsi OyayT chopMUPOBAHBI CIEAYIOIINE TUYHOCTHBIC PE3yJIbTaThl B YACTU:
1) NaTpHOTHYECKOTO0 BOCTIMTAHUSA:

IPOSIBJIEHUE UHTEPECA K UCTOPUHA U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOM
¢u3nuecko HayKH; IIEHHOCTHOE OTHOLIEHHE K JIOCTHXKEHHMSIM POCCHHCKUX
yu€HBIX-(DU3UKOB;

2) rPaKAaHCKOT0 H TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

TOTOBHOCTH K aKTUBHOMY Y4aCTHUIO B OOCYKICHUH 00IIECTBEHHO-3HAYMMBIX
U OTHUYECKUX TMpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM JIOCTHUKEHUMN
(GU3MKU; OCO3HAHHME BAXKHOCTHU MOPAJIBHO-3TUYECKUX MPHUHIUIOB B ACATEIBHOCTU
y4E€HOro; 3) ICTETHYECKOT0 BOCTIUTAHUSI:

BOCTIPUSATHE ICTETUYECKUX KauyeCTB (PU3NUECKOM HAYKH: €€ TapMOHHUYHOTO

MOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;
4) HeHHOCTH HAYYHOI'0 MO3HAHMSI:

OCO3HaHHE IEHHOCTU (PU3NIECKON HAYKH KaK MOIITHOTO HHCTPYMEHTA TIO3HAHUS

MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTUN, BAXKHEUIIEH COCTABIISAIONICH KYJIbTYPhI;, pa3BUTUE
HAy4HOU JIF0003HATENILHOCTH, MHTEPECa K MCCIIeIOBATEIBCKOM

NEATENBbHOCTH;
5) popmupoBaHus KyJbTYPbI 310POBbSI H YMOIMOHATHHOT0
0J1aronmoJIyyms:

OCO3HAHHWE IIEHHOCTH  0Oe30macHoro oOpa3a KU3HM B  COBPEMEHHOM

TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTU MpaBmil 0€30MacHOIO MOBEACHUS Ha TPAHCIOPTE,
Ha J0porax, ¢ JJICKTPUYECKUM U TEIJIOBBIM OOOpY/IOBAHMEM B JOMAIIHUX YCJIOBUSX;
c(hopMUPOBAHHOCTH HaBbIKa pedIieKCuu, MPU3HAHUE CBOETO MPpaBa Ha OLIMOKY U

TAKOT'O K€ IIpaBa y APYroro 4CJIOBCKaA,
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6) TPy/Z10BOT0 BOCIIUTAHUSI:

aKTUBHOE YyYacTHe B pCIICHUH NPAKTHUECKUX 3adad (B paMKaxX CEMbH,
o0pa3oBaTeIbHON OpraHu3aluy, TopojAa, Kpas) TEXHOJIOTUYECKON U COLMAIbHOU
HANPaBIECHHOCTH, TPEOYIOMUX B TOM 4YHCIe U (U3HUECKUX 3HAHHWHA, HHTEpPEC K
MPaKTUYECKOMY M3YyUEHUIO Npodeccuid, CBSI3aHHbIX ¢ (PU3UKOM;

7) IKOJOrH4eCKOro BOCIIUTAHMS
OpHEHTAIMs Ha TIPUMEHEHNE (PU3HUECKUX 3HAHUM JIJIs pEIIeHUs 3a1a4 B 00JaCcTh
OKpYIKalOIIel Cpebl, INIaHMPOBAHUS IOCTYIIKOB M OIIEHKH HX BO3MOKHBIX

MOCJIECTBUMN AJI OKPYXKAIOIIEH Cpesibl; 0OCO3HAHUE I100aJIbHOTO XapakTepa
DKOJIOTHUECKUX MPOOJIEM U MyTeH MX pelieHus; 8) aganTanuu K H3MeHs IO IAMCS
YCJOBUSAM COLMATBLHOM M IPUPOIHOM CPeabI:

HOTp€6HOCTI) BO BSaHMOHCﬁCTBHH ITIPpH BBIIIOJIHCHUHA I/ICCHCJIOBaHI/Iﬁ " IIPOCKTOB

(bu3UYeCKON HANpaBIICHHOCTH, OTKPBITOCTh OMNBITY M 3HAHHWSAM JPYTUX; TOBBLIINICHUE
YPOBHSI CBOCHM KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO ACATEIbHOCTD; MOTPEOHOCTh
B (hopMUpOBAHHMH HOBBIX 3HAHUH, B TOM Yucie (HOPMYJIUPOBATH UJICH,

HNOHSITHSI, TUIOTE3bl O (U3MYECKUX OOBEKTAX M SBICHUSIX; OCO3HAHUE Ie(UIIUTOB
COOCTBEHHBIX 3HAHUW U KOMIIETEHTHOCTEH B 001aCTH

(Gu3MKY; TIIAaHUPOBAHHUE CBOETO PAa3BUTHUS B MPUOOPETEHUN HOBBIX (PU3NUYECKUX 3HAHUM;
CTpeMJICHHE aHAJIM3UPOBATh U BBISIBIISITH B3AUMOCBSI3U MTPUPOJIBI, 00IIECTBA U

HSKOHOMHKH, B TOM YHUCJE C HCIOIb30BaHHEM (HU3MYECKUX 3HAHWM, OIICHKAa CBOMX
JNEUCTBUU C YUETOM BIMSHUS HA OKPYKAIOIIYIO CPEly, BO3MOXKHBIX

rJ100aJIbHBIX ITOCIENCTBUA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbrate ocBOCHUS mMporpamMmbl 1o (U3UKE HAa YPOBHE OCHOBHOTO OOIIETO
oOpasoBaHus y oOydaromierocst 0yayT coOpMHUpPOBaHBI METANPEIMETHBIC PE3yIbTaTHI,
BKJIIOYAOIHE MMO3HaBaTeJIbHBIC YHHUBEpCaIbHbIE ydeOHbIe JICUCTBUS,
KOMMYHUKATUBHBIE YHHUBEpPCAJIbHbIE ydeOHbIe JICUCTBUS, pEryIsITUBHBIE
YHUBEpCaAJIbHbIC YUeOHBIC ICHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHBIE YUeOHbIE eiicTBUS Ba3zosbie
Joruveckue JeiicTBHUA:

BBISIBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK OOBEKTOB (SIBICHMIA);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIMN, OCHOBAHUS
1. O0OOIEHWsT W CPaBHEHUS, BBIABISATH 3aKOHOMEPHOCTH U TPOTHUBOPEYHS B

paccMaTpuBaeMbIX (haKTax, TaHHBIX
A HaOJIOJCHUSIX, OTHOCSIIUXCSI K  (U3WYECKUM  SBJICHUSIM; BBISIBIATH
MPUYUHHO-CJICICTBEHHBIE CBS3U IMPU U3YUYEHUM (PUBMUECKUX SIBICHUM M TMPOIECCOB,
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JeNaTh BBIBOJBI C MCIOJIb30BAHUEM JAEAYKTHBHBIX U MHIYKTUBHBIX YMO3AKIIOUYEHUH,
BBIBUTATh THUIIOTE3bl O B3aUMOCBS3AX (PU3NYECKUX BEIUYMH; CAMOCTOSTEIbHO
BBIOMpATh CHOCO0 pelieHuss y4yeOHOU (u3nueckoi 3agauu (CpaBHEHHE HECKOIBKUX
BapUAHTOB pELIEHMs, BbIOOp Hauboyee MOAXOIAIIEr0 € YYETOM CaMOCTOATEIBHO
BbIJICJICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBarTeibcKue 1eHCTBUA:

WCIIOJIh30BaTh BOMPOCHI KaK MCCJIEAOBATEIbCKUM HWHCTPYMEHT TO3HAHUS;

IIPOBOJIUTH MO CAMOCTOSATEIIBHO COCTABIICHHOMY IIJIAHY OTIBIT, HECJIOXKHBIT
bu3MYeCKUii  IKCMIEPUMEHT, HEOOJBIIOE UCCIEOBAaHUE (PUBMUECKOTO  SIBJICHUS;

OIICHUMBAaTh HA MPUMEHUMOCTh U JIOCTOBEPHOCTHh WMH(OPMAIMIO, TMOJYYCHHYIO B

X0J1e
UCCJICJIOBAHUS WIM DKCIEPUMEHTA; CaMOCTOSITEIbHO (POopMyIupoBaTh OOOOIICHUS U

BBIBOJIBI 110 PE3yJIbTaTaM
MPOBEAEHHOTO HAOIIOJEHUSI, OIbITA, HCCICAOBAHUSA, IPOTHO3UPOBATH BO3MOXKHOE
nanpHelnee pa3Butue GU3NIECKUX MPOIECCOB, a TAKKE BBIIBUTaTh MPEANOI0KCHUS
00 WX pa3BUTUH B HOBBIX YCIOBUAX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

NPUMEHATH PA3JIUYHbIE METO/IbI, HTHCTPYMEHTHI U 3aIPOCHI MPU ITOUCKE
U oTOOpe MH(POPMALUU WM JAHHBIX C YYETOM MpPEAIOKEHHONW yueOHOU (usmyeckoi
3a/1a4H;

aHANMM3UPOBATh, CHCTEMATH3UPOBATh W  HHTEPHPETUPOBATH  HH(OpMAIUIO
pPa3TUYHBIX BUIOB U (HOPM NPECTABICHUS; CAMOCTOSTENIBHO BHIOMPATH ONTUMAIBHYIO
dopMmy mpencraBieHuss UHGOOpPMAIMM W WUIIOCTPUPOBATH pelIacMble  3ajadu
HECJIOKHBIMH CXEMaMHU, TUarpaMMamMu, MHOU Tpadukoil 1 X KOMOMHAIUSMU.
KoMMyHMKaTHBHBbIE YHHUBEPCAJIbHbIC YUeOHbIC 1eHCTBUA:

B X0Ji¢ OOCYXXJIeHUsS y4eOHOro mMaTepualia, pe3ysibTaToB JIa0OpaTOPHBIX padOT u
MIPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAa€MOM TEMbI M BBICKA3bIBATh HJICH,
HalleJICHHBbIC Ha pEelICHUE 3a7a4d U TOJJEpKaHue OJIaroKenaTeTbHOCTH OOIICHMUS;
COMOCTABJISITh CBOU CYXKJEHUS C CYKIECHUSIMU JPYTrUX YYaCTHUKOB JHAIIOra,
OOHapy>XMBaTh pa3IMYMEe M CXOJCTBO IMO3UIIAN; BBIPAXATh CBOI TOYKY 3PCHHUS B
YCTHBIX U MUCBMEHHBIX TEKCTaX; MyOJUYHO MPEACTABIATh PE3yJbTAaThl BHINOIHEHHOTO
(du3rIecKoro onbITa (IKCIIEPUMEHTA, UCCIICAOBAHMS, IPOCKTA).

MOHUMATh M UCIOJb30BaTh MNPEUMYIIECTBA KOMAaHAHOM M WHIMBHUIYaJbHOU

paboThI
MPU PEIICHUH KOHKPETHON (u3MYecKod MpoOJieMbl; MPUHUMATH 1I€JIM COBMECTHOM
NEeATEeNIbHOCTH, OPraHW30BBIBATh JCHCTBUSI MO €€ JIOCTUKEHHUIO: PaclpelleNsiTh POJIH,
o0CyX aaTh TMPOIECCHl W PE3yJbTaThl COBMECTHOM paboThl, 00001aTh MHEHUS
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HECKOJIbKMX JIIOJICH; BBIMIOJHATH CBOIO 4YacTh pPalOTHI, JOCTUTAas KaueCTBEHHOTO

pe3ysbTaTa 1o CBOEMY

HANpaBICHUIO M KOOPAWHUPYS CBOM MACHCTBUA C JAPYTUMH UICHAMH KOMAaHJbI;
OLIEHWBATh Ka4eCTBO CBOETO BKJIa/ia B OOLINI MPOAYKT MO KPUTEPUSM,

CaMOCTOSITEIBHO C(HOPMYIUPOBAHHBIM YUaCTHUKAMH B3aUMO/ICHCTBUS.
Pery/isiTUBHBbIC YHUBEPCAJIbHBIC YYeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBJIATH MPOOJIEMBI B dKU3HEHHBIX U YUYEOHBIX CUTYAIHUSIX, TPEOYIOIHX
JUIs  pelieHus] (PU3MUEeCKUX 3HAHWUW;, OPHEHTUPOBATHCS B Pa3IMYHBIX MMOAXOJax

MPUHATHS pelieHnu (MHIUBUAYABHOE,

NPUHSATHE PpEIICHUs] B TPyMIe, MNPUHATHE PEIICHUN TPYINNon); CaMOCTOSITEIBHO
COCTaBJISITh QJITOPUTM pelieHus (U3UYECKOW 3aJauyd WM TUIaHa HUCCIEOBAaHUS C
y4éTOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATH
npejjiaraeMble BapUaHTHl PEIICHHM; JellaTh BbIOOp M OpaTh OTBETCTBEHHOCThH 3a
pelieHue.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

JaBaTh aJEeKBAaTHYIO OIICHKY CHUTyallUM W Tpeiarath IUIaH €€ W3MCHCHUS,

OOBSICHATH MPUYHHBI TOCTIKEHUS (HEIOCTIKEHUS ) PE3YJIBTaTOB JIEATEIHHOCTH,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY; BHOCHTH KOPPEKTHBBI B JIEATEIBHOCTH (B TOM
YHCIIe B XOJ[ BHITIOJHEHUS (DU3MUECKOTO UCCIICIOBAHUS WIIH MPOCKTAa) HA OCHOBE HOBBIX
OOCTOSATEIHCTB, W3MCHHUBIIUXCS CHUTYallHid, YCTAHOBIIEHHBIX OMIMOOK, BO3HHUKIIHX
TPYAHOCTEH; OIEHUBATh COOTBETCTBHE PE3YJIbTaTA IICIIH U YCIOBHUSIM.

CTaBHUTH ce0s1 HA MECTO JIPYTOro YeJIOBEKa B XOJI€ CTIOPa WU TUCKYCCUH

Ha HAYYHYIO TEMY, IOHUMAaTh MOTHBbI, HAMEPEHHS U JIOTUKY APYTroro. Mpu3HaBaTh CBOE

MpaBoO HA OMIMOKY MPHU pelIeHn: GU3NIECKUX 3a7a9 WU

B YTBCPIKACHUAX HAa HAYUYHBIC TEMBI U TAKOC KC IIPpaBO APYIOro.

HNPEAMETHBIE PE3YJIbTATBI

K koniy oOyuenuss B 8 kJjiacce mpeaMeTHbIE pe3ylbTaTbl HA 0a30BOM YpOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

WCIMOJIB30BATH MOHATHUS: Macca U pa3MePhl MOJIEKYJ, TEMJIOBOE JIBUKEHHE aTOMOB
U MOJIEKYJI, arperaTHble€ COCTOSIHUSI BELIECTBA, KPUCTAJIIMYECKHE U amMop(HbIe Tena,
HACBIIICHHBI W HEHACBIIMIEHHBIA Nap, BIAXHOCTh BO3AYyXa, TEMIEPATypa, BHYTPECHHSS
SHEprus, TEIUIOBOW JIBUTATElb, 3JIEMEHTAPHBIA 3JIEKTPUUYECKUN 3apsifl, JIEKTPUUECKOE
OJIE, MPOBOJIHUKH U JUAJIEKTPUKH, ITOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;
pasnuyath sIBICHUs (TEMJI0BOE PACIIMPEHHUE U CKATUE, TEIUIONEepeiada, TEII0BOe
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paBHOBECHE, CMadyMBaHUE, KaMWUIAPHBIC SIBICHHS, WCIIAPEHUE, KOHICHCAIIHSI,
TJIaBJICHHE, KPUCTAJUTA3AITIS (oTBepacBaHuE), KHUTICHHE, TerIonepeaayda
(TeTUTOTPOBOHOCTD, KOHBEKIIHS, HW3IIYYCHHE), DJICKTPHU3AIUs TeJ, B3aUMOJCHCTBUE
3apsIOB, JEHCTBUS DIICKTPUYCCKOTO TOKAa, KOPOTKOE 3aMbIKaHWE, B3aWMOCHCTBHUE
MarHuTOB, JCHCTBHE MArHUTHOTO TOJII Ha TPOBOJAHHK C TOKOM, 3JIEKTPOMAarHWTHAS
WHIYKIMS) TI0 ONHMCAHWI0 WX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOe (U3MUECKOe SBJIICHHE, pACllO3HABATh MPOSBICHUE
M3YYCHHBIX (PM3UYCCKUX SBICHUHA B OKPYKAIOIIEM

MHUpPE, B TOM 4YHCJIc (U3NYECKHE SBJICHUS B MPHPOJC: MOBEPXHOCTHOE HATSHKCHHUE U
KalWUSIPHBIC SIBJICHUS B MPHUPOJIC, KPUCTAUIBI B Tpupoze, uznydenue ConHIla,
3aMep3aHue BOJAOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHWE pOCHI, TyMaHa, WHEs, CHEra,
AJICKTPUYCCKHE SBJICHUS B aTMOC(EpE, JICKTPUUESCTBO KUBBIX OPTaHHU3MOB, MarHUTHOE
noJie 3eMJTu, Ipeid MOITFOCOB, POJIb MATHUTHOTO OIS JIJIS JKU3HHU Ha 3eMJIe, MOJIIPHOEC
CUSTHUE, TIPH 3TOM TIEPEBOJIUTH IPAKTUYCCKYIO 33/1ady B yU4COHYIO, BBIJICIATh
CYIIECTBCHHBIC CBOMCTBA (TpU3HAKM) (DU3UYCCKUX SBJICHUI; OMHCHIBATH HM3yUYCHHBIC
CBOWCTBA Tel W (PU3MYCCKHE SBICHUS, MCHONB3Yd (U3HUCCKUE BEIUYUHBI
(Temmiepatypa, BHYTPEHHSISI DHEPIHsl, KOJIMYECTBO TEIIOTHI, yJENbHAS TEIIOEMKOCTh
BEIIECTBA, yJeNbHAs TEIJIOTA IUIABIICHUsS, YJelbHAas TEIUIoTa TapooOpa3OBaHMS,
yIenbHasl TEIUIOTa CTOpaHUsl TOIUIMBA, KOA((HUIIMEHT MONIe3HOro MEHCTBUS TEIJIOBOU
MAaIllMHbI, OTHOCHUTENbHAS BIIAXXHOCTH BO3MyXa, AJICKTPUYCCKHH 3apsij, cujla TOKa,
AIIEKTPUYECKOE HAIMPSKEHHUE, COMPOTUBICHUE MPOBOJHHUKA, yIEITbHOE COMPOTUBIICHUE
BEIIecTBa, paboTa W MOIMHOCTH 3JEKTPHUECKOTO TOKa), MPHU OIHMCAHWUU IPABUIHHO
TPaKTOBaTh (U3NICCKUN CMBICT HCIOJIB3YEMbIX BEIWYHH, 0003HAYCHUS U CIUHUIIBI
(bU3UYECKUX BEIMYUH, HAXOIUTh (POPMYJIbI, CBSA3BIBAIOIIKME JaHHYIO (DU3NUECKYIO
BEJIMYUHY C JPYTMUMH BEIMYWHAMH, CTPOUTH TpadUKH W3YYCHHBIX 3aBUCUMOCTEH
(bH3UYECKUX BEJINYNH,

XapaKTepru30BaTh CBOMCTBA Tel, (PU3MUECKHE SIBICHHS M TMPOIECCHI, MCIOIB3YS
OCHOBHBIC TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOPUHU CTPOCHUS BEILIECTBA,
MIPUHIIKII CYNEPHO3ULMHU T0JIeH (Ha KAUEeCTBEHHOM YPOBHE), 3aKOH COXPaHEHUS 3apsia,
3akoH OMa [iJ1s y4acTKa 1en#, 3akoH J[xxoyns—JIeHiia, 3aKoH COXpaHEHUs SHEPTUHU, TPU
ATOM J1aBaTh CIOBECHYIO (DOPMYITHMPOBKY 3aKOHA M 3aMUCHIBATH €r0 MaTEMaTHYECKOE
BBIpKEHUE; OOBICHATH (DU3MYECKUE TPOIECCHl M CBOMCTBA TeJ, B TOM YHCIC U B
KOHTEKCTE
CUTyallMli  NPAaKTUKO-OPMEHTUPOBAHHOIO  XapakTepa:  BbIABIATbH  NPUYMHHO-
CJICICTBCHHBIE CBSI3U, CTPOUTH OOBSICHEHUE M3 1—2 JIOTHYECKHX IIaroB ¢ Omopoi Ha 1—2
M3YUYEHHBIX CBOMCTBA (M3UYECKUX SBICHUH, (DU3NUECKUX 3aKOHOB UITU
3aKOHOMEPHOCTEW; pelIaTh PACUETHBIE 3aJauu B 2—3 JIEWCTBHUS, UCIIOIB3Ysl 3aKOHBI U
dbopmyIibl, cBsi3bIBarOlIMEe (PU3NUYECKUE BEIMYMHBI: HA OCHOBE aHallM3a YCIOBUS 3aJa4u
3alMChIBaTh KPATKOE YCJIOBHE, BBIABIATH HEIOCTATOK JAHHBIX JJISI PEUICHHS 3a7ayH,
BBIOMpATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JJisl €€ pelIeHus, TPOBOJIUTh PACUETHI U
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CpPaBHMBATh MOJIYyYEHHOE 3HAU€HUE (DU3UUECKON BEIMYMHBI C U3BECTHBIMU JaHHBIMU;
pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXHO PpEUIUTh NP NOMOLIM (PUINYECKUX
METOJOB,  HCIOJB3ysd  ONMCAHWE  MCCIENOBAaHWsA,  BBIACISATH  IPOBEPAEMOE
MIPEANOJIOKEHNE, OLEHUBATh IPABWIBHOCTh IMOPANKA IPOBEICHUS HCCIEAOBAHUS,
JIenaTh BBIBOJBI; MPOBOJAUTH OMNbBITHI MO HAOMIOACHUIO (PU3NYECKUX SIBICHUN WU
(u3nUecKrX CBOMCTB TeN (KamWLISIPHBIEC SBJICHUS, 3aBUCUMOCTD JABJICHUS BO3AyXa OT
ero o0Obéma, TeMIepaTypbl, CKOPOCTH MpOLECCa OCThIBAaHUS M HArpeBaHUs IpHU
U3JIyYeHUH OT 1BETa U3Nydyawlued (morioujaronei) MOBEPXHOCTH, CKOPOCTh
UCIIApEHHs. BOABl  OT TEMIEPATypbl JKUAKOCTH W IUIOIIAAA €€ TOBEPXHOCTH,
DNEKTpU3AMs TEA W B3aUMOJCHCTBHE DJIEKTPUYECKUX 3apsloB, B3aUMOJICHCTBHE
NOCTOSIHHBIX MAarHuTOB, BHU3yalM3allMsi MAarHUTHBIX IOJEH MOCTOSIHHBIX MAarHUTOB,
NEUCTBHSI MAarHUTHOTO IMIOJS HAa MPOBOAHUK C TOKOM, CBOWCTBA 3JEKTPOMAarHuTa,
CBOICTBA 3JEKTPOJIBUraTessl IOCTOSIHHOTO TOKa): (QOpMYyJIMpOBaTh MpOBEpsiEMbIe
NPEIONIOKEHUS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOT0 000pYyI0BaHUs, OMUCHIBATH
XOJ] OMbITa U (POPMYTUPOBATH BBHIBOJIBI; BBIMOIHATH MPAMbIE U3MEPEHUSI TEMIIEPATYPHI,
OTHOCHUTEJIBHOM BIIAXKHOCTH BO3[yXd, CHJIbI TOKA, HAINPSKEHHS C HCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB U JATYMKOB (DU3MYECKUX BEIMYMH, CPABHUBATH PE3YyJIbTAThI
U3MEpEeHui ¢ y4ETOM 3aJlaHHON aOCONMIOTHOM MOTPENIHOCTH; MPOBOIUTH UCCIIEI0BAHUE
3aBUCUMOCTH OAHON (PU3NYECKON BETMUYUHBI OT JIPYTOM

C WCIIOJIb30BAaHUEM TIPSMBIX U3MEPEHUHN (3aBUCUMOCThH COMIPOTUBIICHUS MPOBOJIHUKA OT
€ro JUIMHBI, TUIOIIAIM MOMEePEeYHOr0 CEUEHHUsl M YJEIbHOTO COMPOTHBIICHHUS BEIIECTBA
IPOBOJAHHUKA, CHJIBI TOKA, UIYIIEro Yepe3 MPOBOJHUK, OT HANPSIKEHUS HA TPOBOJIHHKE,
UCCJIEIOBAHME IIOCJIEIOBATEILHOTO M MapajuieIbHOTO COEIWHEHUN MPOBOJIHUKOB):
IUTAHUPOBATh HCCIEAOBaHUE, COOUPATh YCTAHOBKY W BBITIOJHATH M3MEPEHUs, CIeAys
NPEJIOKEHHOMY TUIaHy, (MKCHUPOBATh Pe3yJbTaThl MOJIYYECHHOW 3aBUCUMOCTH B BUJIE
Tabmuil U TpaduKOB, JENaTh BBIBOABI IO pe3yJbTaTaM HCCIEAOBAHHS; MPOBOIUTH
KOCBEHHbBIE W3MepeHHs (U3NUECKHX BeNWuuH (ylIenabHash TeIIOEMKOCTh BEIIECTBA,
COMPOTHBIICHHE MPOBOJHUKA, padoTa W MOIIHOCTh JJIEKTPUUECKOTO  TOKA):
IUIAHUPOBATh M3MEpPEHHUs, CcoOMpaTh OKCIEPUMEHTAJIbHYIO YCTAaHOBKY, CIEAys
MPEIIOKEHHOW MHCTPYKIIUU, U BBIUKCISATH 3HAUEHHE BEIWYMHBI, COOIIOATh MpaBUiia
TEXHUKW O€30MaCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM

000OpyZOBaHNEM; XapaKTepU30BaTh NPUHIIMIBI JCHCTBUS HW3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPON HA MX OMUCAHUS (B TOM YHUCIIE: CUCTEMA OTOIUICHUS
JIOMOB, TUTPOMETP, NapoBasi TypOHHa, aMIIEpMETP, BOJBTMETP, CUETUUK DIIEKTPUUECKON
SHEPIUM, DJIECKTPOOCBETHUTENIbHbIE MPUOOPBI, HArpeBaTelbHBIE AIEKTPONPUOOPHI
(mpuMepbl), DIIEKTPUUECKUE MPEIOXPAHUTENHU, JIICKTPOMATHUT, SJIEKTPOABUTATEIb
MOCTOSIHHOTO TOKa), MCIOJIb3ysl 3HAaHMS O CBOWCTBaX (DU3UYECKUX SIBICHUN W
HEeoOXoauMble (PU3NUecKue 3aKOHOMEPHOCTH; paclo3HaBaTh MPOCTbIE TEXHUYECKHUE
YCTPOMCTBA U U3MEPUTENBHBIE TPUOOPHI
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0 CXE€MaM U CXEeMAaTHYHBIM PUCYHKaM (KHJIKOCTHBIH TEPMOMETP, TEPMOC, TICUXPOMETD,
TUTPOMETpP, NIBHTATEIh BHYTPEHHETO CTOpPAaHUS, JJIEKTPOCKON, PEOCTaT), COCTABISTH
CXEMBI JJICKTPUYCCKUX IIENel C TOCIeIOBATCIIBHBIM M TMapaJICIbHBIM COCTUHEHUEM
DIIEMEHTOB, pa3inyasi yCIOBHBbIE OOO3HAYEHHUS OJIIEMEHTOB DJJICKTPUUECKUX IICTICH;
NPUBOJIUTH TPUMEPHl (HAXOAUTh HWHGOPMALMIO O MPUMEPAX) MNPAKTHUYECKOTO
WCITOJIb30BaHUSl (PU3MYECKMX 3HAHWKW B TIOBCEIHEBHOW JKM3HU I OOECIICUCHUS
O0e3omacHOCTH TMpu oOpamieHuu C OpuOOpaMH M TEXHUUYECKHUMH YCTpPOMCTBaMH,
COXpPAaHCHHUS 370pPOBbSI M COOJIIOJICHWS HOPM JKOJIOTHYECKOTO TIIOBEJICHUS B
OKpYXalolel cpejie; OCYIIECTRIATh MOMCK MH(pOopMaIuu (HU3NIECKOTO COJICpKAHUS B
WNHurepHere,

Ha OCHOBE WMECIOIIMXCS 3HAHUW W TMYTEM CpaBHEHUS JOMOJIHHUTEIBHBIX HCTOYHHKOB
BBIICTIATh WHGOPMAIMIO, KOTOpas SBISETCS MPOTUBOPCUYMBOW WM MOXET OBITh
HEIOCTOBEPHOIA; UCIIOJIB30BaTh npu BBITIOJTHCHUN y4eOHBIX 3aJIaHuI
HAYYHO-TIONYJISIPHYIO JIUTEPATypy (PU3HUECKOTO COJICPIKaHMsI, CIIPABOYHBIC MaTCPHUAIIbI,
pecypcel  cetm  MHTepHeT, BiIaneTh NpuéMaMHM  KOHCIICKTUPOBAHHS  TEKCTA,
npeoOpa3oBaHusl MH(POpPMAIMU W3 OJIHOH 3HAKOBOM CHUCTEMBI B JPYTYIO; CO3/1aBaTh
COOCTBEHHbBIE TUCHMEHHBIE M KPATKUE YCTHBIE COOOIIeHHs, 00001mas nHdopmaIuio us3
HECKOJIbKUX HCTOYHHUKOB (DU3MYECKOTO COJAEpKaHWsA, B TOM YHCIE IyOJIUYHO
NPEJICTABISATh PE3yJAbTaThl MPOEKTHOW WM HUCCIENOBATENbCKONW JAESITENIbHOCTH, IMPHU
TOM TPAMOTHO HCHOJB30BATh H3YUYEHHBIH MOHATUMHBINA amnmapatr Kypca (QU3HKH,
COIMPOBOK/IaTh BBICTYIJICHUE TMPE3EHTALUEH; MPU BBIMOJHEHUN YYEOHBIX MPOEKTOB U
UCCIIeIOBaHUN (DU3MYECKUX TMPOILIECCOB pacHpenelisiTh OOf3aHHOCTH B TpyMIe B
COOTBETCTBHHM C TIOCTABJIICHHBIMU 3a/1adyaMu, CIEAUTH 32 BHIMOJTHEHUEM TUIaHa AEHCTBUI
U KOPPEKTUPOBATh €ro, aJeKBaTHO OLICHMBATh COOCTBEHHBIM BKJIaJ B ACSATEIBHOCTH
TPYNIBI, BHICTPaNBaTh KOMMYHHKATUBHOE B3aUMOJCHCTBUE, MPOSBISAS TOTOBHOCTH
paspeniatb KOH(QJIUKTHI.

K koHmy oOyuenuss B 9 kjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM ypOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

WCIIOJIb30BaTh TOHATHUS: CHCTEMa OTCYETa, MaTepualbHas TOYKA, TPACKTOPHS,
OTHOCUTEIHHOCTh MEXaHWYECKOTO ABWXKEHUS, Aehopmanus (ympyras, IIacTUYecKas),
TPEHHE, IEHTPOCTPEMUTEIHLHOE YCKOPEHHE, HEBECOMOCTh U TEPErpy3KH, IICHTP
TSKECTH, aOCOJIOTHO TBEPIOE TENO, IEHTP TSHKECTH TBEPIOTO Teia, pPaBHOBECHE,
MEXaHMYEeCKHUEe  KoJieOaHWusT ¥  BOJHBL, 3BYK, WH(GPa3ByK W  YJIbTPa3BYK,
AJIIEKTPOMArHUTHBIC BOJIHBI, IKala 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh H
JATbHO30PKOCTh, CIEKTPHl HUCIYCKAHWS W TOTJIOMICHUs, aibda-, Oera- W Tamma-
W3ITYYCHUS, W30TOMBI, SACPHAs JHEPreTHKA; pa3nyaTh SBICHUS (paBHOMEpPHOE U
HEpPaBHOMEPHOE TMPSMOJIMHEWHOE JIBIDKCHHE, PaBHOYCKOPEHHOE MPSMOJMHEHHOE
JIBUKEHUE, CBOOOJHOE TAJIeHWE T, PABHOMEPHOE JBIDIKEHHWE IO OKPYXKHOCTH,
B3aMMOJICUCTBYE TEJI, PEAKTUBHOE JABMKEHUE, KOeOaTeIbHOE IBMKEHUE (3aTyXaOIIHe
M BBIHY)XJICHHBIE KOJeOaHMs), PE30HAHC, BOJIHOBOE IBMKEHUE, OTPAKEHUE 3BYKA,
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NPSIMOJIMHEWHOE PACIpPOCTPAHEHHUE, OTPAKEHUE U NPEIOMIICHHE CBETa, IIOJHOE
BHYTPEHHEE OTpPa)XCHHE CBETa, PA3JI0XKEHUE OENOoro CBeTa B CHEKTP U CJIOKEHHUE
CIIEKTPaJIbHBIX  I[BETOB, JIMCHEPCHUS CBETA, €CTECTBEHHAs  PaJUOaKTUBHOCTb,
BO3HUMKHOBEHHUE JIMHEHYATOrO CIEKTpa M3IYyUYEHHs) IO OMNUCAHUI0O UX XapaKTePHBIX
CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIHUX JaHHOE (PU3UuecKoe SBICHUE;
pacrio3HaBaTh MPOSBICHUE U3YUECHHBIX (PU3UUECKUX SBICHUIN B OKPYXKAIOIIEM MUPE
(B TOM umciie puznyecKkue sIBJICHUS B IPUPOJIC: TPWINBBI U OTJIUBBI, ABUKEHUE TJIAHET
ConHeyHOU CUCTEMBI, peaKTUBHOE JABUKEHUE JKUBBIX OPraHW3MOB, BOCIIPUSITHE 3BYKOB
KUBOTHBIMHU, 3E€MJICTPACCHUE, CEHCMUUYECKHE BOJIHBI, I[yHaMH, 3XO, IIBETa Tel,
ONTHUYECKUE  SIBJIGHUS B  NPUPOJE, OWOJOTHYECKOe  JICHCTBHME  BUIUMOTO,
yIbTPAPUOIETOBOTO U PEHTTCHOBCKOTO M3JyYEHUM, €CTECTBEHHBIN paguOaKTHUBHBIN
¢boH, KOCMHUYECKHE Jy4d, pPaJUOAKTUBHOE U3IYyUYCHUE MPUPOJHBIX MHHEPAJIOB,
JEUCTBHE PAJMOAKTUBHBIX M3JTyUYCHHN HAa OPTaHU3M YEJIOBEKA), IPU ATOM IEPEBOIUTH
MPaKTUYECKYI0 3aJa4y B y4ueOHYIO, BBIJICIATH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKHU)
(bU3UYECKUX SIBJIICHHUM; OMKMCHIBATh W3YUYCHHBIC CBOMCTBA TEN M (PU3HUECKUE SBJICHUS,
UCTIONB3Ysl (PU3MUEecCKUe BENWYMHBI (CPEIHSIsI U MIHOBEHHash CKOPOCThb Tejla TMpHU
HEPaBHOMEPHOM JBUKEHHH, YCKOPEHHE, NIEPEMEILICHUE, MYTh, YII0Basg CKOPOCTh, CUJIa
TPEeHMsI, CUJIa YNPYTOCTH, CHUJIA TSHKECTH, YCKOPEHHE CBOOOJHOTO MajeHHs, BeC Tena,
UMITYJIbC TeJla, UMITYJIbC CHJIbI, MEXaHUYecKas paboTa W MOIIHOCTb, MOTEHIMAIbHAS
SHEPIus Tena, NOJHITOrO HaJ MOBEPXHOCTHIO 3€MJIH, MMOTEHUHUAJIbHAS SHEPTHS CHKATOU
NPYKUHBI, KHHETUYECKAs] DHEPTHs, TIOJIHAsI MEXaHUYEeCKasi SHEPTHs], IEPUOJ U YACTOTa
KosieOaHuii, JJIMHA BOJIHBI, TPOMKOCTh 3BYyKa M BBICOTa TOHA, CKOPOCTh CBETa,
MoKa3aTesb MPEeTOMIICHHS CPEJIbl), TIPU OMUCAHUU MPABWILHO TPAKTOBATh (PU3UUYECKHI
CMBICIT HCIIONB3YEMBIX BEIWYUH, OOO3HAUEHUS M €IAUHMIIBI (DU3UYECKUX BEIUYHH,
HaXOAUTh (OPMYIBI, CBS3BIBAIONIUE MAHHYIO (PU3UYECKYIO BEIMYMHY C JPYTUMH
BEITMYMHAMU, CTPOUTH TPA(UKH U3YYCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;
XapaKTepru30BaTh CBOMCTBA Tell, (PU3NUECKUE SIBICHUS U MPOIIECCHI, UCTIONb3YS
3aKOH COXPAaHEHHSI SHEPruH, 3aKOH BCEMUPHOrO TATOTEHUS, MPUHLMI CYNEPHO3ULIUU
CWJ, TMPUHLMN OTHOCUTENbHOCTU ['ammies;, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUSs
HMITYJIbCA, 3aKOHBI OTPAKEHHS U MPEJIOMIICHHS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO
M MAacCOBOTO YHCEI NpH SAEPHBIX peakUuusaX, MpPU HSTOM JaBaThb CIOBECHYIO
(GbOpMyIHpPOBKY 3aKOHA W 3alMCHIBATH €r0 MAaTEMAaTHYECKOE BBIPAKECHHUE; OOBICHSTH
¢usnueckre MPOIECChl M CBOMCTBA TN, B TOM YHCIE W B KOHTEKCTE CHUTYyaIlli
MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATh MPUUYUHHO- CIIEJCTBEHHBIE CBSI3H,
CTPOUTH OOBACHEHUE U3 2—3 JIOTMYECKUX I1aroB ¢ OMOPoi Ha 2—3 U3yUYEHHBIX CBOICTBA
bu3nYecKuxX sABJICHUHN, (PU3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH; pemath pacu€THhIC 3aJadu (OMUpArOIIMecs Ha CUCTeMy Hu3 2-3
YpaBHEHHUI), UCTIONB3YsI 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (PU3MUECKUE BEIHMUYHHBI:
Ha OCHOBE aHajdu3a YCJIOBUS 3aJauyd 3alUChIBaTh KpaTKO€ YCJIOBHUE, BBISBIATH
HEJIOCTAIOIIUEe WM UW30BITOUHBbIE JaHHbIE, BBIOMpPATH 3aKOHBI W (OPMYIIHI,
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HEOOXOMUMBIE IS PEIICHHS, MPOBOAWTH PAcdy€éThl M OIEHUBATH PEATUCTUIHOCTH
MOJIYYCHHOT'O 3HAYCHUS (DU3UYECKON BEIIMYMHBI;, PACIO3HABATh MPOOJIEMBI, KOTOPHIE
MOXXHO pEIINTh TMPH TOMOIU (U3UIECKUX METOJOB, HCIOIB3YsS OIMUCAHUE
WCCJICIOBAaHUS, BBIICIATH IPOBEPSEMOE MPEANOIOKEHUE, OIEHUBATh IMPaBUILHOCTH
MopsIIKa TIPOBEICHUS MCCIICIOBAHUS, JI€7aTh BBIBOJIBI, HHTEPIPETUPOBATH PE3yIbTATHI
HAOJTFOICHUH M OTIBITOB; TIPOBOIUTE OTIBITHI TI0 HAOJIOICHNIO (GU3HUYECKHUX SBJICHUN WU
¢u3HUeCKrX CBOWCTB TeNl (M3y4YeHHE BTOPOro 3akoHa HproTOHA, 3aKOHA COXpaHCHHUS
OHEPTUH, 3aBUCUMOCTD MEPHOJIa KOJeOaHUH TPY>KMHHOTO MasTHHUKA OT MacChl Ipy3a U
KECTKOCTH TIPY)KMHBI W HE3aBUCHUMOCTh OT aMIUIMTYIbl MajbIX KoJIeOaHUH,
NpSMOJIMHEHOE pAcIpOCTpaHEHHE CBETa, pa3loKEHHEe Oeloro cBeTa B CIEKTD,
U3YYCHHE CBOWCTB W300paKEHUS B IUIOCKOM 3€pKajieé M CBOWCTB HW300paKCHHUS
npeaMeTa B COOMpArONICH JIMH3E, HAOJIOJCHUE CIUIONIHBIX W JUHEHYATHIX CIIEKTPOB
U3TYYCHHSI): CaMOCTOSITENIbHO CcoOMpaTh yCTAaHOBKY W3 H30BITOYHOTO Habopa
000OpyIOBaHMs, OMKMCHIBATH XOJ OIBITA M €r0 PE3yJbTaThl, (POPMYIHPOBATH BBIBOIBI,
POBOAUTH MPU HEOOXOAMMOCTH CEPHIO MPSAMBIX U3MEPECHUH, ONIPEACIISs CpeIHEe
3HAUCHHWE U3MEpSACMON BEIUMYHMHBI ((POKYCHOE pPACCTOSHHE COOMPAIOIICH JIMH3BI),
000CHOBBIBaTh BBIOOp croco0a M3MEpeHus (M3MEpPUTEIBLHOro MHpubdopa); MPOBOIUTH
WCCIIEJIOBAaHNE 3aBUCUMOCTEH (U3NYCCKUX BEIMYHMH C HCIOJIB30BAaHUEM MPSMBIX
M3MEpPEeHH (3aBUCUMOCTH ITyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JIBIKEHHUH 0e3
HadaJbHOW CKOPOCTH, IMepHoja KojeOaHWH MaTeMaTHYeCKOro MasTHHKAa OT JITHHBI
HUTH, 3aBUCHMOCTH yTJla OTPaXCHUS CBETa OT yTIjia MaJeHUs] M yria MPEJIOMIICHUS OT
yIiia TaJeHus): TUIAHUPOBATh HMCCIIEJIOBAHUE, CAMOCTOSITEIIBHO COOMpPATh yCTAaHOBKY,
(GUKCHpOBaTh PE3yJabTaThl MOJYYCHHON 3aBUCUMOCTH (DPH3MYECKHX BEIMYHMH B BHJIC
TaOIUI] ¥ TpaUKOB, JEIaTh BBIBOJBI ITO PE3yJIbTaTaM MCCIICIOBAHNUS;

IPOBOJINTh KOCBCHHBIE M3MEpPEHUS (PU3NUYCCKUX BEIHYMH (CPEIHSS CKOPOCTh U
YCKOPEHHE TeJla PU PAaBHOYCKOPEHHOM JBIKEHUHU, YCKOPEHUE CBOOOJHOTO TaJCHHS,
KECTKOCTh TPYXKUHBI, KOIP(OUIIMEHT TPEHUS CKOJBKCHHs, MEXaHuueckas paborta u
MOIIIHOCTh, YacTOTa H TMEpUOJa KOJEOaHW MaTeMaTH4eCKOro U MPY>KUHHOTO
MasTHUKOB, OINTHYECKas cuja coOuparonmiell JHMH3BI, PATUOAKTHUBHBIA  (OH):
IUIAHUPOBATh W3MEPEHHUS, COOMpATh IKCIEPUMEHTATIbHYIO YCTAHOBKY U BBITIOJNHSTH
WU3MEPEHHUS, CIEMys MPEIJIOKEHHOW WHCTPYKIMH, BBIYHCISATH 3HAYCHUE BEIUMYUHBI U
AQHANMM3UPOBATH TIOJYYEHHBIE PE3yJbTaThl C y4E€TOM 3aJaHHOW TOTPEIIHOCTH
M3MEPEHUIi; COOTI0IaTh MpaBUjia TEXHUKU 0€30MaCHOCTH NP paboTe ¢ 1abopaTopHBIM
0o00OpyIOBaHUEM; pa3IuyaTh OCHOBHBIC MPU3HAKM W3YUYEHHBIX (PU3MUYECKHX MOJIETICH:

MaTepHuaTbHasI
TOYKa, aOCOJMIOTHO TBEPAOE TENO, TOUSHYHBIM WCTOYHWUK CBETa, JIyd, TOHKas JIMH3A,
TJIaHeTapHas MOJIeJh aToMa, HYKJIOHHAas MOJENh aTOMHOTO Sipa; XapaKTephu30BaTh
MPUHITAIIBI IEHUCTBHS N3YYCHHBIX MPUOOPOB M TEXHUUECKUX YCTPOUCTB C OMOPOI HA UX
OmMHCaHusl (B TOM YHCIIE: CIIUIOMETP, MATUYNKHU TMOJOXKEHUS, PACCTOSHUS U YCKOPCHUS,
pakera, 9X0JIOT, OYKH, TIEPUCKOII, oToamnmapaT, ONTHIECKUE CBETOBOJIBI, CIIEKTPOCKOTI,
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J03UMETp, Kamepa BuibcoHa), UCTIONb3ys 3HAHUSI O CBOMCTBAaX (DU3UUECKUX SIBJICHUH U
HeoOXouMble (U3MUECKUE 3aKOHOMEPHOCTHU; HCIOJIB30BaTh CXEMbl U CXEMAaTHYHBIE
PUCYHKH M3YYCHHBIX TEXHUYECKHUX YCTPOWCTB, W3MEPUTEIBHBIX MNPUOOPOB W
TE€XHOJOTUYECKUX MPOIECCOB MPU PEIICHUU YUYEOHO-ITPAKTUYECKUX 3a]1ay, ONTHYECKUE
CXEMBbl JJIi TOCTPOCHUS HM300pa)K€HUIl B IUIOCKOM 3€pKaje U cOoOMparollell JIMH3E;
NPUBOJIUTH TPUMEPHl (HAXOAUTh HWHGOPMALMIO O MPUMEPAX) MNPAKTHUYECKOTO
WCTIONB30BaHUS (DM3MUECKUX 3HAHWI B TOBCEAHEBHON KU3HU ISl OOecredeHus
O0e3omacHOCTH TMpu oOOpamieHuH ¢ OpudopaMuM M TEXHUYECKUMH YCTPOWCTBAMH,
COXpPAHEHHUS 3J0pOBbS U COOJIIOJIGHUS HOPM DKOJIOTMYECKOrO0 TIOBEJCHUS B
OKpYXalollel cpesie; OCYIIECTBISITh TOUCK UH(pOpMauu (HU3UYECKOTO COAEpKAHUS B
WNuTepHere, caMoCTOATENbHO (OPMYIHUPYs TMOUCKOBBIA 3ampoc, HAXOAUTh IYyTH
ONpeJieNieHHs] JOCTOBEPHOCTH TOJYYeHHOM HMH(QOpMAlMd Ha OCHOBE HMEIOLIUXCS
3HaHWW W JOTMOJHUTEIFHBIX HCTOYHHUKOB; WCIIOJIB30BATh MPH BBITIOJTHECHUH YUEOHBIX
3aJlaHUil HAYYHO-TIOMYJIAPHYIO JIUTEPATypy (PU3UYECKOTO COAEp:KaHMs, CIPABOYHBIC
MaTepHualbl, pecypchl cetn MHTepHeT, BIaaeTh NpuéMaMu KOHCTICKTHPOBAHHS TEKCTa,
npeoOpazoBaHusi WH(OpPMAIMK W3 OJIHOM 3HAKOBOW CHCTEMBI B JIPYTylO; CO3/1aBaTh
COOCTBEHHbIE NHMCbMEHHBIE M YCTHBIE COOOILIEHUS HAa OCHOBE HHpOpMaluu U3
HECKOJIBKMX HCTOYHUKOB (DU3UYECKOTO COAEpKAHUSA, IyOJIMYHO TPEACTABIATDH
pe3yabTaThl IPOEKTHOM MJIM HCCIEAO0BATENbCKOM NEATENbHOCTH, NMPU 3TOM TI'PaMOTHO
UCMOJIb30BaTh W3YYCHHBIN TOHATHHHBINA ammapar H3ydaeMoro pasjena (U3MKH U
COIPOBOXK/IAaTh BBICTYIUICHHE IpE3eHTaluell ¢ y4€TOM OCOOEHHOCTEH ayIuTOpUU
CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
Ne HanmenoBanue Komnuectso | IIporpammHoe conep:xanue OCHOBHBIE BUJIBI ICATEIIEHOCTH 00YYaIOIIHXCS
n/om | pasgenoB W TEM 4acoB

y4eOHOTO TpeMeTa

Paznen 1. TenioBble sABJICH

ud

1.1 |CrpoeHnue u cBoiicTBa

BCIICCTBA

OCHOBHBIE ITOJIOKECHUS
MOJIEKYJISIPHO-KUHETHYECKO M
TEOPHUH CTPOEHUS BEIIECTBA.
Macca u pa3Mepbl aTOMOB U
MOJIEKYJ. ONbITHI,
TTOITBEPIKIAIOIINE OCHOBHBIE
MMOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOM
teopund. Mojenu TBEPIOTO,
YKUJIKOTO U Ta3000pa3HOTo
COCTOSIHHUIM BEILIECTBA.
Kpucrannuaeckue u amopdHbie
tena. OObICHEHHE CBOICTB Ir'a3oB,
JKUJIKOCTEN 1 TBEPJIBIX TEJ HA
OCHOBE IIOJIOXKCHHUI
MOJIEKYJISIPHO-KUHETUYECKOU
teopun. CMauMBaHue U
KanuwUIsIpHBIC siBJIeHUS. TernmoBoe
pacIIMpEeHHe U CKATUE

Halmronenue n nHTEpIpeTaIys ONBITOB, CBUACTEIBCTBYIOMIHNX 00
aTOMHO-MOJIEKYJISIPHOM CTPOCHHH BEUIECTBA: OMBITHI C PACTBOPEHUEM
pa3JIMYHBIX BEIIECTB B BoJie. Pemenne 3a1a4 no OleHNBAHUIO
KOJIMYECTBa aTOMOB HJIM MOJIEKYJ B €AMHUIIE 00BEMA BEIIECTBA.

AHanu3 TeKcTa IpeBHUX aTOMHUCTOB (HarpuMep, (pparMeHTa mosMbl
Jlykpenwns «O npupojie Belei») ¢ u310KeHneM 000CHOBAHHMA
ATOMHOM TUTIOTE3HI (CMBICTIOBOE uTeHue). OrieHka yoeuTebHOCTH
9TUX 000cHOBaHUH. OOBsICHEHHE OPOYHOBCKOTO JABUKEHUS, SIBJICHUS
b dy3un U pa3Iunyuii Mex Ay HUIMH Ha OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO-KUHETHUECKON TEOPUH CTPOEHUS BEILIEeCTBA.
OObscHeHrEe OCHOBHBIX Pa3IMuuil B CTPOCHHUH T'a30B, KUAKOCTEH U
TBEPABIX TE C UCHOJIB30BAHUEM MOJIOKEHUHN
MOJIEKYJIIPHOKHHETUYECKOW TEOPUH CTPOCHHUS BEIIECTBA.
[IpoBeneHue OMBITOB MO BBIPAIIMBAHUIO KPUCTAIIJIOB MOBAPEHHOM
con unu caxapa. [IpoBeaeHne u 0ObsICHEHHE OTBITOB,
JEMOHCTPUPYIOIIUX KaNWIISPHbIC IBJICHUS U SIBJICHHE CMAaYUBaHUS.
OObscHeHre PONH KaMWIISPHBIX SBICHUIN ISl OCTYIUICHUS BOJIBI B
opranusM pacteHuil. HaGmonenue, nposesieHre U 00bsCHEHUE
OTIBITOB IO HAOJIOJICHHUIO TEIUIOBOTO PacUIMPEHHs I'a30B, XKUIKOCTEH
u TBEPABIX Tel. OObsICHEHHE COXpaHeHHUs 00bEMa TBEPABIX TeEll,
TEKY4eCTH KHUAKOCTH (B TOM YHUCJE, PA3HUIIBI B TEKYYECTH IS
pa3HBIX )KUJAKOCTEH), AaBlieHus ra3a. [I[poBeseHne ONbITOB,
JIEMOHCTPHUPYIOLIUX 3aBUCUMOCTH JIaBJICHUS BO3/1yXa OT €ro o0béMa 1

HarpeBaHus WU OXJIAKIACHUA, U UX 00BsICHEHHE HAa OCHOBE ATOMHO-
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MOJIEKYJIIPHOTO YU€HHUS. AHAIN3 MPAKTUUECKUX CUTYaIlUM,
CBSI3aHHBIX CO CBOMCTBAMM Ia3oB, KUJIKOCTEH U TBEPIBIX TEI

1.2

Tennossie mpoueccsl

11

Temnepatypa. CBsi3b
TEMIIEPATypPhI CO CKOPOCTHIO
TEIJIOBOI'0 JBMIKCHHS YACTHII.
Buyrpennss sneprusi. Crioco0bt
W3MEHEHUS BHYTPEHHEHN YHEPTUU:
TerIonepeiada U COBEPIICHUE
pabotel. Bunel Temonepenayu:
TETJIOMPOBOIHOCTH, KOHBEKIIHS,
M3JTy4YCHHE.

KoandecTBo TemnoTel. Y aenbHAs
TEIIOEMKOCTh BEIIECTBA.
TennooOMeH U TEII0BOE
paBHOBecHE. YpaBHEHHE
TemnoBoro Oananca. IlmaBnenue u
OTBEP/ICBAaHUE KPUCTATUTUUECKUX
BEIIECTB. Y IeJbHas TEIIOTa
iaBieHus. [lapooOpazoBanue u
KoHJieHcanus. Mcmapenue.
Kunenue. Yaenpuas Terwiora
napooOpa3oBaHus. 3aBUCUMOCTh
TEMIEPATYpPbl KUTICHUS OT
aTMOC(hEepHOTO JTaBJICHHS.
BrnaxHocTh Bo3yxa. DHeprus
TOIJIMBA. Y JeJIbHAs TEII0Ta
CrOpaHus.

[IpuHIUIBI PaOOTHI TETIIOBBIX
neurareneit KITJ] remiaoBoro
nBurareiis. TenaoBele JBUTATEIN
U 3alIUTa OKPYKAIOIIEH Cpe/Ibl.
3aKOH COXpaHEHUS U

O6ocHOBaHuE NMpaBUi U3MEpPeHUs Temneparypsl. CpaBHEHUE
Pa3IUYHBIX CITIOCOOOB M3MEPEHUS U IIKAJl TEMIICPATYPHI.
Habutoienue u 00bsICHEHHE ONBITOB, IEMOHCTPUPYIOIIUX U3MEHEHUE
BHYTPEHHEH SHEPTUH Tela B pe3yJbTaTe TeIuionepeadn u padboThl
BHemHuX cuil. HabGmonenue u oObsICHEHHE OMBITOB, 0OCYXKICHUE
MPAKTHYCCKUX CUTYAIHH, TEMOHCTPUPYIOIINX Pa3IMUYHBIC BHIBI
TETUTOTIePEIauH: TETUIONPOBOIHOCTh, KOHBEKIIMIO, H3ITyYCHHE.
WccnenoBanue siBIeHUS TEIJIOOOMEHA TIPH CMENIMBAHUHU XOJIOIHON 1
ropsiaeit Boasl. HaGmoienne ycTaHOBIICHHS TETTIOBOTO PAaBHOBECHS
MEXy TOpsiYei U X0JI0JHOM BOoJoi. Onpesenenne (M3MepeHne)
KOJIMYECTBA TEIJIOTHI, TIOJTYYEHHOTO BOJIOW MIPH TETJIOOOMEHE ¢
HarpeThiM MeTaNInYeckuM nuiauHapoM. Onpenenenue (M3MepeHue)
yIEeIbHOM TEMI0EMKOCTH BEIIECTBA.

Pemmenue 3a1a4, CBSI3aHHBIX C BHIYMCIEHUEM KOJMYECTBA TEIUIOTHI U
TEIUIOEMKOCTH TPH TEIJIO0OMEHEe. AHAINU3 CUTYallUid MPAKTUYECKOTO
MCIIOJIb30BaHUS TEIUIOBBIX CBOMCTB BEUIECTB U MATEPHUAJIOB,
HaIpUMep, B LIETSAX SHEProcOepesKeHUs: TEIIOU30IISALHUS,
sHeprocOeperaroiue Kpbliii, TEPMOAKKYMYIISATOPHI U T. 1.
Habmronenue siBiaeHuii ncnapeHus U KouaeHcanuu. MccnenoBanue
mpolecca UCTIapeHusT Pa3IUYHbIX KuAKocTeld. OObsiCHEHUE SIBICHUN
UCHIApeHUs U KOHJICHCAIIMU Ha OCHOBE aTOMHO- BBIICJISIONIETOCS U
CrOpaHMM pa3IHuHbIX BUJOB TorumBa, U KIIJ[ nBurarens.
OO0cyx1eHre YKOJIOTMUECKUX MOCIEICTBUI UCTIOIb30BaHUS
JBUTATENell BHYTPEHHETO CTOpaHus, TeTJIOBBIX U
TUAPOIIEKTPOCTAHITUI
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IIPEBPALLEHUS SHEPTUU B
TEIUIOBBIX ITpoLieccax
Paznea 2. JiekTpuyeckrue 1 MATHUTHBIE SIBJICHUS
2.1 | Dnexrpuueckue 4 Onekrpuzanus ten. [[Ba pona HabGmronenue v mpoBeieHHE OMBITOB T10 AJICKTPU3ALUU TEJ IPU
3apspl. ANMEKTPUICCKUX 3aPS/IOB. CONPUKOCHOBEHMH U UHAYKIMel. Habmonenne u oobsicHeHue
3apsKEeHHBIE Tella U UX BsanmosielicTBue 3apsHKeHHBIX B3aUMO/ICHCTBHSI OJTHOUMEHHO U PA3HOUMEHHO 3apsSKEHHBIX TEJl.
B3aNMOICHCTBHSI Ten. 3akoH Kyrnona OObsAcCHEHUE IPUHIMIA JIeHCTBHS dIeKTpockona. OObICHEeHHEe
(3aBHCHMciCTB CHUIBT SBJIEHUH 3JIEKTPU3ALUU TIPU COITPUKOCHOBEHUU TEJ ¥ UHIYKIIHEH
B3aUMO/JICHCTBUS 3apsHKEHHBIX .
C UCMOJIb30BaHUEM 3HAHUM O HOCUTEINSX DJIEKTPUUECKUX 3apsiiOB B
Te OT BEJIMYMHBI 3apsIIOB U 3
PACCTOSHHAS MEAKILy TeTaMI). BemiecTBe. Paco3sHaBanue u 0ObICHEHHE SIBJICHUH DJIEKTPU3AINHT B
DIeKTPHUECKOE MOJTE. NOBCeIHEBHOM sku3HU. HabmoieHne 1 00bsCHEHNE OTBITOB,
HarpsukéHHOCTD WUTFOCTPUPYIOIIUX 3aKOH COXPAaHEHHUs JIEKTPUYECKOTO 3apsa.
3IEKTPUYECKOTO TIOJISL. Habmronenue onbIToB 10 MOAESTUPOBAHUIO CUIIOBBIX JTMHHM
[punnun cynepno3unuu JNEKTpUYECKOro noJs. MccnenoBanne nelicTBAS JIEKTPUIECKOTO
AJICKTPUICCKUX rnosiein (Ha I10JI Ha IIPOBOJHUKU U IUDJICKTPUKU
Ka4yeCTBEHHOM YPOBHE).
Hocurenu snekrpruueckux
3apsa0B. DJIEMEHTAPHBIN
AIEKTPUYECKUH 3apsil.
Crpoenue atoma. [IpoBogHuku
U JUDJIEKTPUKHU. 3aKOH
COXpaHEHUs JIEKTPUUECKOTO
3apsga
2.2 |IlocTostHHBIN 10 DNEeKTpUUECKUI TOK. Y CJIOBUS HaOnronenue pa3nuyHbIX BUJOB ACHCTBUS 3JIEKTPHUECKOTO TOKA U
IEKTPUYECKUI TOK CYIIECTBOBAHMS DJIEKTPUUYCCKOTO | 0OHApYKEHHE 3TUX BUJOB JICHCTBUS B TIOBCEIHEBHOM KU3HM.
TOKa. ICTOYHUKH MTOCTOSIHHOTO HaO:ronieHue BO3HUKHOBEHMSI Ta30BOT0 paspsijia U AJIEKTPUYECKOTO
TOKa. JISHCTBHUA dIEKTPUYECKOTO | Toka B skuaKocTH COOPKA M HCIIBLITAHUE dIEKTPUUYECKOH IenH
TOKa (TEeIJIOBOE, XMMUYECKOE, HOCTOSHHOTO TOKA.
MAarHUTHOE). DNEKTPUUECKUI TOK
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B KHJIKOCTSIX M ra3ax.
Onexrpuueckas nenb. Cuia Toka.
DNeKTpUUECKOe HaNpsKEHHE.
ConpoTuBieHHEe IPOBOJHUKA.

VY nenpHoe CONpOTUBIIEHUE
BelecTBa. 3akoH Oma Jyis
ydactka nenu. [locnenoBarenpHoe
Y TIapaJjIeNIbHOE COeINHEHHE
MpoBoJHUKOB. PaboTta n
MOIITHOCTH JIEKTPHUIECKOTO TOKA.
3akoH Jxoyns—Jlenua.
DIIEKTPUYECKHE LEMH U
MOTPEOUTENN dIIEKTPUUE-CKON
sHeprun B ObITy. KopoTkoe
3aMbIKaHHE

N3mepenne cuiibl Toka amnepmeTpoM. M3mMepeHne 31eKTpruieckoro
HarpskeHus BoJabTMeTpoM. [IpoBeneHue u 00bsICHEHHE OTIBITOB,
JEMOHCTPHUPYIOUIUX 3aBUCUMOCTH 3JIEKTPUUECKOTO COMPOTHUBIICHUS
MIPOBOJIHUKA OT €T0 JUTMHBI, TJIOMIAN TIOTIEPEYHOTO CEUCHHS U
Marepuana. MccienoBanme 3aBUCUMOCTH CHIIBI TOKA, MPOTEKAOIIETO
4yepe3 Pe3rucTop, OT CONMPOTHBIICHUS PE3UCTOPA U HANIPSDKCHUS Ha
pe3ucrope.

[IpoBepka mpaBuia CIOKEHUS HAMIPSKEHUN TPU MTOCIIeI0BATETLHOM
COCIMHEHUH JIBYX pe3ucTopoB. [IpoBepka npaBuia ajsi CUIIbI TOKA
MIPHU apAJJIETFHOM COSIMHEHUN PE3UCTOPOB. AHATN3 CUTYAIHil
MOCJIEIOBATEIILHOTO 1 MApAJIEIFHOTO COSTMHEHUS MPOBOJHUKOB B
JIOMAITHUX JIEKTPUIECKUX ceTsX. Pemenue 3aqa4 ¢
WCIIOJIb30BaHreM 3akoHa OMa 1 (hopMyIt pacyéra JIEKTPUIECKOTO
CONIPOTHBIICHHUS IIPU NOCIIETOBATEIBHOM U ITAPATIIETBEHOM
COeIMHEHUU MPOBOIHUKOB. OnpeeneHue padoThl NEKTPUUECKOTO
TOKQ, IPOTEKAIOIIEr0 YEPE3 PE3UCTOP.

OrnpezneneHne MOUHOCTH 3JIEKTPUYECKOTO TOKA, BBIAEIAEMOMN Ha
pesucrope. MccnenoBanue 3aBUCUMOCTY CUJIBI TOKA Yepe3 JIAMIIOUKY
oT HanpsbkeHus: Ha Heil. Onpeaenenue K111 narpeBarens.
HccnenoBanue npeoOpa3oBaHus SHEPTUU TIPU MOABEME Tpy3a
anektpoasurareiaeM. OObsICHEHHE YCTPOWCTBA U PUHIIMIIA
JEHCTBUS TOMAIIHKUX 3JIEKTPOHArPEBATEIbHBIX MPUOOPOB.
OObscHEeHrEe TPUYUH KOPOTKOTO 3aMBIKaHHSI U MIPUHIINIIA AEUCTBUS
IJIaBKUX MpeAoXpaHuTenel. Pemienne 3aaau ¢ MCNoJib30BaHUEM
3akoHa Jlxoynsa—JIeHna

2.3

MarsuTHBIE SIBJICHUS

ITocTostHHBIE MAarHUTHI.
BzaumopelicTBre MOCTOSHHBIX
Mar"HuToB.

MaruuTtHoe noJjie. MarHuTHOE
nosie 3eMId M ero 3Ha4YeHHE It

HccnenoBanne MarHMTHOTO B3aUMOJCHCTBUS ITIOCTOSHHBIX MAarHUTOB.
I/I3yquI/Ie MAaravMTHOI'O IIOJIA NTOCTOSIHHBIX MAaroHuTOB ITPU UX
O6T>€I[I/IH6HI/II/I " pa3aCIICHUU. HccnenoBanyue MarHUTHOTO
B3aHMMOJECHCTBHUS IMOCTOSHHBIX MAarHUTOB. I/I3y[ICHI/IC MAarduTHOI'O
IOJIA MOCTOAHHBIX MAlrHUTOB ITPU UX 06’BCI[I/IHCHI/II/I " pa3aCiICHUN.
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*Ku3HU Ha 3emiie. OnbIT Dpcrena.
MarauTHOE 10JI€ SJIEKTPUIYECKOTO
Toka. [Ipumenenne
3JIEKTPOMArHUTOB B TEXHUKE.
JleicTBME MarHuTHOTO IOJISI Ha
MIPOBOJTHUK C TOKOM.
DIEeKTPOABUTATENH MIOCTOSTHHOTO
ToKa. Mcnons3oBanue
3JIEKTPOJIBUTATENEN B
TEXHUYECKUX YCTPOMCTBAX U HA
TpaHCTIOPTE

[IpoBeneHne ONBITOB 110 BU3yaaU3alliy NOJIS IOCTOSTHHBIX
MarHuToB.M3yueHue sSBJIE€HUS HAMarHUYMBaHUsI BELIECTBA.
HccenenoBanue neiMCTBUA AIEKTPUIECKOTO TOKA HA MArHUTHYIO
crpeiky. IIpoBenenue onbITOB, AEMOHCTPUPYIOIIMX 3aBUCUMOCTD
CHUJIBI B3aUMOJEUCTBUSI KATYILIKM C TOKOM U MarHuTa oT CUJIbI U
HAIpaBJICHUS TOKA B KaTylIKe. AHAJIN3 CUTyallul IPAKTHYECKOTO
NPUMEHEHHUS AEKTPOMArHuToB (B OBITOBBIX TEXHUYECKHX
YCTPOWCTBaX, MPOMBIIUICHHOCTH, MeuIlnHe). M3yueHnue nencTBus
MarHiTHOTO TOJISl Ha MIPOBOJHUK C TOKOM. V3yueHue neicTBus
anekrpoasurarens. Msmepenue KII] snexrpoasurarenpsHom
YCTaHOBKH.

Pacno3naBanue v aHaau3 pa3InYHbIX IPUMEHEHUN
AJIEKTpOABUTaTeNe (TpaHCHOPT, OBITOBBIE YCTPOMCTBA U Ap.)

2.4 | DnexTpoMarHuTHas 2 Omnebitel @apages. SBnenue OnbITHI IO UCCTETOBAHUIO ABJICHUS AJEKTPOMArHUTHON MHIYKIIAH:
AHIYKIIHAS 3JIEKTPOMArHUTHOW WHIYKI[HH. MCCIIEIOBAaHUE U3MEHEHHI 3HAYCHUS U HANPABJICHUS UHAYKIIMOHHOTO
[IpaBuno Jlenna. TOKA
DIIEKTpOTEeHEPATOP.
CriocoOslI nosryueHust
ANEKTPUYECKOM SHEPTUU.
DNEeKTPOCTaHIIUU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPruun
OBILEE KOJIMYECTBO |34
YACOB I10
[TPOTPAMME
9 KJIACC
Ne | HaumenoBanue |KommuectBo| [IporpamMmmuoe OcHOBHbIE BUBI JIESITEIBHOCTH 00 y4aIOIUXCS
m/m | pa3aeiioB U TEM 9acoB coJiepKaHue
y4eOHOT 0
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npeamera

Pa3znen 1. Mexanndeckue ABJICHUSA

11

Mexanndeckoe
AIBUXXCHUEC N
CIIOCOOBI €T0
OITCaHUus

(1)

3

MexaHudecKoe JIBIKCHHE.
MarepuanbHas TOUKa.
Cucrema orcuéra.
OTHOCHTENLHOCTh
MEXaHUIECKOTO JIBHIKCHUS.
PaBHOMEpHOE
MPSIMOJIMHENHOE JIBU)KEHHUE.
HepaBaomepHnoe
MPSIMOJIMHENHOE JIBU)KEHHUE.
CpenHsisi ¥ MTHOBEHHAs
CKOpOCTb TeJ1a pU
HEPaBHOMEPHOM JIBH>KEHUU.
Yckopenue.
PaBHOyCKOpEHHOE
MPSMOJIMHETHOE ABUKEHHUE.
CBo0OoIHOE majeHue.
OmnpliTe! ["anuies.
PaBHOMEpHOE IBHXKEHHE 110
okpyxHoctu. Ilepuon u
4acToTa OOpaIieHHs.
Jlunelinas u yrinoBas
CKOPOCTH.
LlenTpocTpemuTensHoOe
YCKOpEHHE

AHanus 1 00CyX/IeHHE PA3INYHBIX IPUMEPOB MEXAHUUYECKOTO JABHXKEHHUS.
OO6cyx1eHne rpaHull IPUMEHUMOCTH MOJIETHN «MaTepUaIbHasi TOUKa.
Onucanne MEXaHMYECKOT0 JBMKEHMSI pa3IM4YHbIMU CIIOCO0aMU
(ypaBHeHue, Tabnuna, rpaguk). AHaIN3 )KU3HEHHBIX CUTYallui, B
KOTOPBIX MPOSIBISETCS OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKECHHUSL.
Habntoienne MexaHu4ecKoro IBKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TeJ
oTcuéra. CpaBHEHHUE MyTEN U TPACKTOPHUM IBUKEHHS OJJTHOTO M TOTO Ke
TeJla OTHOCUTEINIBHO Pa3HbIX Tell 0TcuéTa. AHaIN3 Tekcta ["amues 06
OTHOCHUTEIIBHOCTH JBUKEHHS; BBINIOJIHEHUE 3aJaHUH 110 TEKCTY
(cMbIcnoBOE uTeHKE). OnpeaeneHne cpeJHed CKOPOCTH CKOJIbKEHUS
Opycka WK ABMKEHUS LIapUKa 110 HAKJIIOHHOM IJIOCKOCTH. AHAIN3 U
o0cyx/ieHre crioco00B MPUOIMKEHHOTO OIIPEICJIEHUs] MTHOBEHHON
CKOPOCTH.

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JIBWKEHHUS (LIapUKa B )KUIKOCTH,
MOJIEJIN 3JIEKTPUYECKOT0 aBTOMOOMIIA U T. 11.). Onpesenenue myTH,
IIPOMJCHHOIO 33 JaHHBIN IPOMEXKYTOK BPEMEHH, U CKOPOCTH TeJla 10
rpauKy 3aBUCUMOCTH IIyTH PABHOMEPHOTO JIBMKEHHSI OT BPEMEHHU.
OO6cyxkeHre BO3MOXKHBIX IPUHIUIIOB ASHCTBUS IPUOOPOB, U3MEPSIOIINX
CKOPOCTb (CIIUAOMETPOB).

Borunicnenue myTi 1 CKOpOCTH IIPU PaBHOYCKOPEHHOM TIPSIMOJINHENHOM
JIBUKEHUM Tena. OnpenenaeHue NpoUIeHHOTO MyTH U YCKOPEHMUS
JIBYDKEHUS Teja Mo rpaduKy 3aBUCHMOCTH CKOPOCTH PaBHOYCKOPEHHOTO
IPSIMOJIMHENHOTO JBM)KEHUS Tena OT BpeMeHu. [IpoBepka runoressl: ecnu
IpY PABHOYCKOPEHHOM JIBIKEHUH 03 HaualbHOM CKOPOCTH IyTH
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OTHOCSTCSL Kak psii HEYETHBIX YHUCET, TO COOTBETCTBYIOLIUE POMEXKYTKI
BpEMEHH OJMHaKOBbI. OIpesereHre YCKOPEHus Tejla Ipu
PaBHOYCKOPEHHOM JBM)KEHUU 1O HAKJIOHHOM IJIOCKOCTH.

W3mepenune nepuoaa 1 4acToThl OOPAICHUS TEJa 110 OKPYKHOCTH.
Onpenenenre CKOPOCTH PaBHOMEPHOTO JIBMYKEHUS TeJla IO OKPYKHOCTH.
Pemenue 3a1auy Ha onpeeeHne KUHEMaTHYECKUX XapaKTepUCTUK
MEXaHUYEeCKOTO JIBKEHUS Pa3IMYHbIX BUI0B. Pacrno3HaBaHue u
MpUOIKEHHOE OMMCAHUE PA3TMYHBIX BUJOB MEXaHUYECKOTO JIBIKCHUS B
IPUPOJIE U TEXHUKE (Ha MpUMeEpPax cBOOOIHO MaJarolIuX Tell, ABHKEHUS

JKUBOTHBIX, HEOECHBIX TEJ, TPAHCIIOPTHBIX CPEJCTB U Jp.)

1.2

BzanmoneiicTeue
Ten

©)

[IepBsriii 3ak0H HproTOHA.
Bropoii 3akon HeroToHa.
Tpetuii 3akoH HeroToHa.
[TpunIMn cynepno3uiuu
CHII.

Cuna ynpyroctu. 3aKoH
I'yka. Cuna Tpenus: cuna
TPEHUS CKOJIbKEHUS, CUIIa
TPEHUS MTOKOS, APYTrUe BUJIbI
TpeHus. Cuia TSHKECTH U
3aKOH BCEMHPHOTO
TATOTEHUs. Y CKOPEHHUE
CBOOOJHOTO MAJCHHUS.
JIBUKEHUE MIIaHET BOKPYT
Connua. IlepBas
KOCMHUYECKasi CKOPOCTb.
HeBecomocTh u neperpysku.
PaBHOBECHE MaTepraibHOM
TOYKH. AOCOTIOTHO TBEPOE
teno. PaBHoBecue TBEpAOTO

Hab6mronenue n 06CyXIeHHE OTBITOB C JIBIXKCHHUEM Tella PH
YMCHBIICHUHU BIIUAHUSA APYTUX TCII, MPCIATCTBYIOIUX ABHUKCHUIO.
Amnanmu3 Texcta ["anuest ¢ onmrcaHueM MBICJICHHOTO SKCIICPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIIUH; BHITIOJHEHHE 3a/IaHUH 110 TEKCTY
(cmbIcoBOE uTeHHE). OOCYKIEHNE BO3MOKHOCTH BBITIOJIHEHUS 3aKOHA
WHEPIUH B Pa3IMYHBIX cucTeMax oTcuéra. HabmoneHne u oocyxaeHne
MEXaHWYECKUX SBJICHHU, IIPOUCXOAIIIUX B cucTeMe 0TcuéTa «Temekkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBHYKEHHH OTHOCHUTEJILHO KaOMHETa
¢u3uku. JIelCTBUS ¢ BEKTOPAMU CHII: BHITIOJTHCHUE 3a/IaHUH 110
CJIOKCHUIO ¥ BBIYUTAHHUIO BEeKTOpoB. HabmroaeHue u/uimm nposeicHne
OTIBITOB, JIECMOHCTPUPYIOIIUX 3aBUCUMOCTh YCKOPEHUS Tejia OT
NPUJIOKCHHOM K HEMY CHJIBI M MACChI TElIa.

AHanu3 U 00bSCHEHHE SBJICHUN C UCIIOJIB30BAHUEM BTOPOTO 3aKOHA
Herorona. Pemenue 3a1au ¢ HCNOIb30BaHUEM BTOPOTo 3akoHa HbroTOHA
U TIpaBuia clokeHus cuil. OmnpeneneHne KECTKOCTU MPYKUHBI. AHATTU3
CUTYyaIui, B KOTOPBIX HAOIIOIAI0TCS yIIpyrue Aeopmaiuu, u ux
00BsICHEHUE C MCIONB30BaHUEM 3aKkoHa ['yka. Pemenue 3amau ¢
UCIOJIb30BaHueEM 3akoHa ['yka. VMccnenoBanre 3aBUCUMOCTH CUJTIBI
TPEHUSI CKOJBKEHUS OT CUITBI HOpMaJIbHOTO AaBiieHus. O0CyxaeHne
pe3ynpTaToB HccaenoBanus. Onpenenenrne KodPPUINeHTa TPEHUS
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TeJla ¢ 3aKPEIUIEHHOMN OChIO
BpaleHusi. MOMEHT CHJIBL.
LenTp TsxecTH

cKoJpxkeHus. U3mepenue cuiibl TpeHus nokos. Pemienue 3amau ¢
UCII0JIb30BaHNEM (DOPMYIIBI JUTSI CHITBI TPSHHSI CKOJTBKCHUS. AHAIH3
JIBUKEHUSI TEJT TOJIBKO IO/ IEUCTBUEM CHIIBI TSKECTH — CBOOOHOTO
nageHus. OObSICHEHHE HE3aBHCHUMOCTH YCKOPEHUSI CBOOOHOTO TIaICHUS
oT Macchl Tena. O1eHKa BETMYUHBI CUIIBI TSTOTEHUS, ACHCTBYIOIEH
MEXIy IBYMS TelaMu (/i pa3HbIX Macc). AHAIU3 JIBHXKCHUSI HEOECHBIX
TeN TIOJ JCHCTBUEM CHUJIbI TATOTEHHS (C UCTIOIH30BAHUEM
JIOTIOJIHUTEILHBIX UCTOYHUKOB WH(popMmarun). Permenue 3amad ¢
WCIIOJIH30BaHNEM 3aKOHA BCEMUPHOTO TATOTEHUS U (POPMYIBI ISt
pacyéTa CHIBI TSHKECTH. AHAIN3 OPUTHHAIBHOTO TEKCTA, OTMCHIBAIOIIETO
MPOSIBJIICHUS 3aKOHA BCEMUPHOTO TATOTEHUS; BHITIOJIHEHNUE 3aJaHHH 110
TeKcTy (cMbIciioBoe yTeHue). Habmoaenue u o0Cyk1IeHHEe OTBITOB TIO
VM3MEHEHUIO BECa TeJa MPU YCKOPEHHOM JIBUKEHUU. AHAIN3 YCIOBUMA
BO3HHKHOBEHUSI HEBECOMOCTH U IMeperpy3ku. Pemienue 3anayd Ha
OTIpe/ieNieHUe Beca Tejla B Pa3IMUHbIX YCIOBUSAX. AHAIU3 CUII,
JIEWCTBYIONIMX Ha TEJIO, OKosIeecss Ha onope. OnpeaeneHue ueHTpa
TSOKECTH Pa3IUYHbBIX TE

1.3.

3aKOHEBI
COXpaHEHUs

)

Nmnynec Tena. M3meHenue
umnysnbca. VIMIynsc CHUIIBI.

3aKoH COXpaHCHUA
HMITYJIbCA. PeaktuBHOE
JABHMIXXCHHUC.

MexaHnuueckas paboTa u
MolHocTh. PaboTa cun
TSKECTH, YIIPYTOCTH, TPEHHUS.
CBsI3b 3HEpruM U pabOTHI.
IToreHnmanbHas dSHEPrUs
Tesa, MOJHATOTO Hal
MIOBEPXHOCTBIO 3€MIIH.
IToreHnmansHas dHEprus
CKaTOM NPY>KUHBL.

Habmionenne u oOcykJeHHE OMBITOB, JEMOHCTPUPYIOLIMX IMepeaady
UMITyJIbCa IPHU B3aUMOJICHCTBUM TeJ, 3aKOH COXPaHEHUs UMITYJIbca MPU
abCOIOTHO YOPYTOM M HEYNpPYroM B3auMOJCHCTBUM Tell. AHamu3
CUTyallull B OKpYXKalolleld KU3HU C HCIOJIb30BaHHEM 3aKOHa

COXpaHCHUA Pacrnio3naBanue SBJICHUA

JABHXKCHHA B IIPUPOAC M TCXHHKCE. HpI/IMeHCHI/Ie 3dKOHAa COXpPaHCHUA

UMITYJIbCA. PEaKTUBHOIO
UMIIyJIbCa JJIs pacuyéra pe3yinbTaToOB B3aUMOJEHCTBUS Tell (Ha MpuMepax
HEYIPYroro B3auMOJEHCTBHUS, YIPYTOr0 LEHTPAIBHOTO B3aUMOIEHCTBUS
JIBYX OJJMHAKOBBIX TeJl, OJJHO U3 KOTOPBIX HEMOJBHKHO). Pemenue 3anau
C MHCIOJB30BAaHUEM 3aKOHA COXpaHEHHs uMIyiasca. OnpeneneHue
paboThl CHUJIBI YHPYTrOCTH
HETO/IBH)KHOTO U TMOABHKHOTO OJIOKOB.

npu noabEME rpysa ¢ HUCIOJB30BAHUCM

N3mepenune moutHoctu. M3Mepenne NoTeHInaabHOW SHEPTUH YIIPYTO
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Kunernueckas sneprus.
TeopeMa 0 KHUHETUYECKOI
SHEpPruu. 3aKOH COXPaHEHUS
MEXaHU4ECKOMN JHEPrun

ne(OpMUPOBAHHON MPYKUHBL. M3MepeHrne KHHETUIECKON SHEPTHH Tela
10 JUIMHE TOPMO3HOTO IyTH. DKCIEPUMEHTAIbHOE CPABHEHUE U3MEHEHUS
[IO-TEHIIUAIBHON Y KWHETUYECKOUW SHEPIUM TeJla IIPU JABUKEHUH 110
HAKJIOHHOH IIOCKOCTU. DKCIIepU-MEHTaIbHAas POBEPKA 3aKOHA
COXpaHEHHS Me-XaHHMUECKOW YHEPTUU TPH CBOOOHOM MMaICHUH.
[IprMeHeHne 3ak0Ha COXpaHEHUSI MEXaHUYECKOM YHEPTUH JJI pacdyeéra
MOTEHIIMAIbHON U KMHETU-YECKOU dHEepruii Tena. Pemenue 3anau ¢
HCITOJIb30BAHNEM 3aKOHA COXPAHEHUSI MEXaHUYECKON SHEPTUU

Paznen 2. Mexanuyeckune K0Ja1e0AHUA U BOJIHBI
2.1 |MexaHuueckue 2 KonebarenpHoe nBmwkenne. | HaGmrogenue konebanuil mo ASMCTBUEM CHIT TSDKECTU U YIIPYTOCTH U
KoJIeOaHus (1) OcCHOBHBIE XapaKTEPUCTUKH | OOHApYXKEHHUE MOJ00OHBIX KOJICOaHHUI B OKpY)KaromeM MUpe. AHAITN3
KoJiebaHuii: mepuo, KoJe0anuii Tpy3a Ha HUTH U Ha npyxuHe. OnpeneneHue 9acToThI
qacCToTa, aMILUIMTyAa. KoJe0aHUI MaTeMaTUYEeCKOro U MPYKMHHOrO MasiTHUKOB. Habmonenne
Maremaruueckuii u 1 00bsICHEHHE SBIICHNS pe3oHaHca. MccnenoBanne 3aBHCHMOCTH
NPYKUHHBIH MasTHUKH. nepuo/Ia KojieObaHU# TOIBEIICHHOTO K HUTH Ipy3a OT JJIMHBI HUTH.
Hpespatiienne sHeprun npu [IpoBepka HE3aBUCUMOCTH TIEpHO/ia KoieOaHUi rpy3a, MOBEIICHHOTO K
KOJIEOATETLHOM JIBIKEHUH. | nepre o1 Macchl rpy3a. HabmosieHue u 06CyKIeHHe OMbITOB,
3aryxatomue KosedaHus. JIEMOHCTPHPYIOIIMX 3aBUCUMOCTb MEPUOIa KoleOaHUil IPYKMHHOTO
BhiiyiIeHHbIE KONCOAHUA. | \asriyica o1 Macesr rpy3a H )kE€CTKOCTH NnpyxuHsbl. [Ipumenenue
Pesonanc MaTEeMaTHYECKOT0 U MPY>KUHHOTO MasiTHUKOB B KQU€CTBE MOJIENEH JyIs
omnucaHus KojeOaHul B OKpyKarolieM mupe. Pemenue 3anad,
CBSI3aHHBIX C BHIYMCIICHUEM WUJTU OLIEHKOM YacTOTHI (IIepHo/a)
kosebanuit iamepenue yckopeHus: CBOOOHOTO MaeHUs
2.2 |Mexanuueckue 3 MexaHnnyeckue BOJHBI. | OOHapy>KeHUE U aHAIU3 BOJTHOBBIX SIBIICHUI B OKPYKAIOIIEM MHUPE.
BOJIHBL. 3BYK ) CpoiicTBa ~ MeXaHMYECKHMX | HaGrofeHHe pacHpOCTPaHEH s IPOJOIBHEIX H MOIEPEUHBIX BOTH (Ha

BOJIH. [IpononbHble W
nonepeyHsle BOJHBL. JlnHA
BOJIHBI M  CKOPOCTb €€
pacrpoCTpaHeHHUs..

Mexanudeckue BOJHBI B
TBEPAOM Telle,

MOJIeNI) U OOHapyXEHHE aHAJIOTUYHBIX BHJIOB BOJIH B NMPHPOJIE (3BYK,
BOJIHBI Ha BOJI€). BhlunciieHne AIMHbI BOJIHBI U CKOPOCTH
pacpoCTpaHEHUs 3BYKOBBIX BOJIH. DKCIIEPUMEHTAILHOE OIIPEIEIICHNE
I'paHUI] YaCTOTHI CIBIIIMMBIX 3BYKOBBIX KosieOanuil. Habmonenue
3aBHCHMOCTH BBICOTHI 3BYKa OT YacTOTHI (B TOM YHCIIE, C
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celficMUUecKue BOJIHBL. | HCIIOJIb30BAHUEM MY3BIKAIBHBIX HHCTPYMEHTOB). Halmonenue u
3Byk. I'pOMKOCTE 3Byka H |0OBACHEHHE SBICHHS aKyCTHYECKOTO PE30HAHCA. AHAIN3
BBICOTAa TOHA. OTPAKCHHUE | OpUrHHAILHOTO TEKCTA, MOCBAEHHOIO HCIIONb30BAHMIO 3BYKA (HIIH
3ByKa. WubpasByk ¥ |ypprpassyka) B TexHHKe (9XONOKALHA, YIBTPa3ByK B MEIHMLMHE H Ap.);
yIbTpasByK BBINOJIHEHHE 3aJ[aHUil 110 TEKCTY (CMBIC-JIOBOE YTEHHUE)
Paznen 3. Di1eKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
3.1 | DnekTpomMarHuTHOE 2 DNeKTpOMarHUTHOE ToJIe. [TocTpoenue paccyxaeHuii, 000CHOBBIBAIOLINX B3aUMOCBSA3b
noJje u (1) ONEKTPOMAarHUTHBIE BOJHBL. | 3JIEKTPHYECKOTO ¥ MATHUTHOTO TOJIEN. DKCIIEPMMEHTAILHOE H3yIE€HHE
SJICKTPOMAarHuTHBIC CaoiicTBa CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE€ C MOMOIIBI0 MOOUIBHOTO
BOJIHBI SJIEKTPOMArHUTHBIX  BOJIH. | tenedoHa). AHANU3 PEHTTEHOBCKUX CHUMKOB YEJIOBEYECKOI0 OpraHu3Ma.
[lkana 5S7EKTPOMATHUTHBIX | Agays TeKCTOB, ONUCHIBAIOLIMX IIPOSBICHHS YICKTPOMATHUTHOTO
BOJIH. VICTONb30BaRNE | y3iyuerys B IPUpO/E: KUBbIE OPraHU3MBI, H3IyU€HHs HEOECHBIX Tel
HICKTPOMATHUTHBIX — BOJH | (cMpicioBOE uTeHmE). Pacno3HaBaHUe 1 aHANN3 PA3TUYHBIX TPUMEHEHHIH
AT COTOBOM CBA3M. 37eKTPOMATHUTHBIX BOJH B T€XHHKe. 3yueHne BOTHOBBIX CBOHCTB CBETA.
OJeKTpOMarHuTHAs Pemnrenye 3a/1a4 ¢ MCMOIb30BaHHEM QOPMYI U CKOPOCTH
nmpuposa - ceera. (CKOpoCTE 3JIEKTPOMATHUTHBIX BOJIH, JUTMHBI BOJIHBI M YaCTOTHI CBETA
cBera. BonHOBBEIE CBOMCTBa
cBera
Pa3nes 4. CBeToBbIE IBJICHUSA
4.1 |3akoHsI 2 JlyueBast MOJIETIb CBETA. Habtro/ieHre OMBITOB, IEMOHCTPUPYIOIIHX SBJICHUE TIPSIMOJIMHEHHOTO
pacnpocTpaHeHus (1) HcTovHuKy cBeTa. pacrpocTpaHeHus cBeTa (BOSHMKHOBEHUE TEHU U MOJIYTEHU), U UX
cBeTa IIpssmonnHeriHOE

pacnpoCTpaHEeHHE CBETA.
3armenust ConHua u JIyHbl.
Otpaxenue cera. [lnockoe
3epKasio. 3aKOH OTPaXKEHUS
CBeTa.

[Ipenomiienue cBera. 3akoH
npenomiieHus ceera. [lonHoe
BHYTPEHHEE OTPAXKEHUE
cBera. Mcrones3oBanue

HHTEpHpeTallvAa € UCIIOJIb30BAHHUEM ITOHATHUS CBETOBOI'O JIy4a.
OObscHeHUE U MOJACIIMPOBAHUC COJIHEYHOI'O U IYHHOTI'O 3aTMEHUM.
HccnenoBanue 3aBUCUMOCTHU yriia OTpaxX€Husd CBETOBOTO Jiy4da OT yIJia
magaCHHA.

I/I3yquI/Ie CBOMCTB I/I306pa)KeHI/I$I B IINIOCKOM 3€pKaJic. Ha6J'IIOI[CHI/Ie u
00BsICHEHHUE OMBITOB IO MOJIYYCHHIO H306pa)KeHHI>i B BOTHYTOM U
BBIITYKJIOM 3€pKaJjiax. Ha6J’IIO,[[eHI/IC 1 00BSCHEHHUE OIBITOB IO
MMPCIOMJICHUIO CBE€TA HA I'PAHUIIC PA3JIMYHBIX CPC/, B TOM YUCJIC OIILITOB C

IMMOJIHBIM BHYTPCHHHUM OTPAKCHUCM. HccnenoBaHnue 3aBUCUMOCTH yria
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IIOJIHOT'O BHYTPEHHETO
OTPAKEHHUS B ONITUYECKUX
CBETOBOJIAX

IIPEJIOMIICHUS OT yIJIa NMaJCHHUs CBETOBOIO JIyda Ha TPAHULIC «BO3LYX—
crexiio». Pacnio3HaBaHue ABICHUN OTPAKEHUS U PEIIOMIICHHSI CBETA B
IIOBCEIHEBHOM JKU3HU. AHAJIU3 U 00bSICHEHUE SIBJICHUSI ONTHYECKOTO
Mupaxka. Pemienne 3a1a4 ¢ UCIOIb30BaHUEM 3aKOHOB OTPAKCHUS U

MMPEJIOMJIICHUA CBCTA

4.2 |JIuH3BI U 2(1) Jlunza. Xox myderr B ymH3e.| [loaydeHne n3o0pakeHui ¢ MOMOIIBIO COOMpAIOIIEH U paccenBaroen
ONTHYECKHUE OnTnueckas cucrema| uH3. Onpenenenre GOKyCHOTO pacCTOSTHUS M ONTUYECKOMN CHJIBI
pUbOpHI (boroanmapara, MHMKPOCKONA coOuparoIIe TMH3bL. AHAIN3 YCTPONUCTBA U MIPUHITUTIA JCHCTBUS

U Teneckoma. Iyla3  Kak gekoTophIx omTHUeCKHX MpHOOPOB: GOTOAMMApaTa, MUKPOCKOTIA,
OITHYICCKaAA CUCTEMA. teneckorna. M3ydeHne MoJIeiu I1a3a Kak ONTHYSCKOW CHCTEMbl. AHAIH3
brusopykocts 1| qprieHnii 6JIM30PYKOCTH M JATBHO30PKOCTH, IPUHITHIIA IEHCTBHSA
TaTbHO30PKOCTh OUKOB

4.3 | Paznoxenue 6egoro| 2 Paznoxxenne Genoro ceera B| HaOmromenue pasznoxenus Oemoro ceera B cnekTp. Habmonenue u
CBCTa B CIICKTD (1) crekrp.  OmbiThl HBIOTOHA.| 0GBsACHEHHE ONBITOB MO MOJTYYEHHIO OEIOTO CBETA MPH CIIOKEHUH

Cnoxenue CIIEKTPaJIbHBIX
uBeToB. [{ucnepcus cBera

CBeTa pa3HbIX 11BETOB. [IpoBeieHne 1 00BSICHEHUE OTIBITOB TI0
BOCTIPHSITHIO I[BETA MPEIMETOB TIPU MX HAOIIOJJCHUN Yepe3 IIBETOBBIC
GuILTPHI (IIBETHHIC OYKH )

Paznen 5. KBanroBbIe sIBJeHUSA

5.1 |HUcnyckanue u 1 Omnbitel  Pezepdopma  u| O6cyxaeHue menu onbiToB Pesepdopaa mo uccienoBaHuo aTOMOB,
TIOTJIOLIECHUE CBETA HIaHCTapHas MOZCIIb aTOMA. | BpIIBUKEHUE TUIIOTE3 O BO3MOXKHBIX PE3YIbTAaTax OIBLITOB B
aTOMOM Mozens atoma bopa. 3aBUCHMOCTH OT MPEJNOJIaraeMoro CTpOEHHUs aTOMOB,

Hcnyckanne u moriouieHue
dbopMynupoBaHHe BHIBOJIOB M3 PE-3yJIbTaTOB OMBITOB. OOCYXAeHHE

cBera atoMoM. KBauthl. Jlu- . . .

. MPOTUBOPEYUII IITAHETAPHOM MO-/IeIM aTOMa U OCHOBAHUU ISt

HelYaThble CIIeKTPHI
runotesbl bopa o cranmoHapHbIx opOuTax anekTpoHoB. Habmone-nue
CIUTONIHBIX U THHEHUYATBIX CIIEKTPOB U3Tyde-HUS Pa3IMUHbIX
BemiecTB. OObsICHEHHE TUHEWYa-ThIX CTIIEKTPOB M3ITYUEHUs

5.3 | Snepubie peakiuu | 3 (1) PaguoaktuBHOCTh. Anba-, | OOCyKIeHNE BO3MOXKHBIX THIIOTE3 O MOJCIISIX CTPOCHUS SIIpa.

Octa- u raMmMma-usJIy4CcHHu.

OHpCI[CHCHI/Ie COCTaBa AAep Mo 3aJaHHBIM MACCOBBIM U 3aps/I0BbIM
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Crpoenue aTOMHOTrO sijpa.

Hyxnonnas MOJIEIIb
aToOMHOro sxpa. M3oromsl.
PannoaktuBHBIE

IIPEBpAILCHUS. Ilepuon

MoJIypacnaaa aTOMHBIX siJiep

YHUCJIaM U 10 MOJIOKEHUIO B MEPUOJNYECKOM CUCTEME 3JIEMEHTOB.
AHanu3 U3MEHEHHS COCTaBa sI/Ipa U €ro MOJIOKEHUS B TIEPUOIUUECKON
CUCTEME TIPH O-paTuOaKTUBHOCTH. VccienoBanme TpEKOB 0-4acTHIL IO
rotoBbIM poTorpadusm. OOHapy)eHHE U U3MEPEHHUE PATHALIMOHHOTO
¢doHa ¢ TOMOINIBIO JTO3UMETPA, OIICHKA €T0 MHTEHCHBHOCTH.

AHanu3  OMOJIOTMUECKMX HM3MEHEHHH, MPOUCXOMAIIUX IO
JICWCTBUEM PATMOAKTUBHBIX U3TYyYEHHUM.

Hcnons3oBanne pPaanOaKTHUBHBIX I/ISJ'Iy‘ICHHﬁ B MCIUITNHE

5.3

SnepHbie peakuun

3(1)

SnepHbie peakunu. 3aKOHBI
COXpaHEHUs 3apsI0BOTO U
MacCOBOI'O YMCeN. DHEPrus
CBSI3U aTOMHBIX siziep. CBA3b
Macchl ¥ 3Hepruu. Peakiuu
CUHTE3a U JICIICHUS 1ED.
Hctounuku sneprun CoHIa
v 3BE311. SnepHas
sHepreTuka. JlencTBus
PaaOaKTUBHBIX U3Ty4EHUN
Ha YKUBBIE OPraHU3MBbI

Pemenne 3a1a4 ¢ uCosIb30BaHUEM 3aKOHOB COXPAaHEHHSI MACCOBBIX U
3apsAOBBIX YKCEN Ha OIpe/IelIeHHE PE3YIbTaTOB SIEPHBIX PEaKIuil;
aHAJIN3 BO3MOKHOCTH MJIM HEBO3MOXKHOCTH SIIEPHON PEAKIIMH.

OrneHka PHEpruM CBSI3U SAEP C UCTOJIb30BaHUEM (GopMyIibl DIHIITEHHA.

OO6cyxieHre NepcreKTUB UCOIb30BaHUS YIPABIIEMOIr0 TEPMOSIEPHOTO

CUHTE3a.
CBSI3aHHBIX C SIACPHOM SHEPTreTUKOMN

OOcyxaeHue TMPEeUMYIIEeCTB W JKOJOTHYECKHX MpOoOIieM,

IHoBTOpHUTEILHO-0000

HIAKIIMHA MOAYJIb

6

IToBTOpEHUE 1
0000111EHNE
coJiep>KaHus Kypca
¢m3ukn  3a  8-9
KIIACChI

2(2)

Cucremaruzanus u
000011IeHIE TPEIMETHOTO
COJICPKAHUS U OIIBITA

NS TeIbHOCTH,
nproOpeTEHHOrO MpHu
U3yYEHHUH BCEro Kypca
(U3UKH OCHOBHOTO O0IIIETO
oOpa3oBaHusl.

IToaroTroBka K OCHOBHOMY

Brinonnenue yueOHbIX 3aJaHH, TPEOYIOIIUX IEMOHCTPALIUN
KOMITIETEHTHOCTEH, XapaKTepPU3YIOIIHNX €CTEeCTBEHHOHAYYHYIO
IPaAaMOTHOCTb:

— NPUMEHEHMS OJYYeHHBIX 3HAHUN 1711 HAyYHOTO
00BsICHEHUs! PU3UUECKUX SBJICHUN B OKpYXKaIoLel Npupoie, B
MOBCEIHEBHOM KU3HU U BBISBICHUS (PU3MUYECKHX OCHOB psijia
COBPEMEHHBIX TEXHOJIOTU; IPUMEHEHHSI OCBOEHHBIX
SKCIIEPUMEHTAIbHBIX YMEHUH Ui UCCIeI0BaHUs (PU3NIECKUX
SIBIICHUM, B TOM YHCJIe JUIS IPOBEPKH T'MIIOTE3 U BBISABICHHS
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rOCY/IapCTBEHHOMY 9K3aMEHY
1o ¢pu3nKe I
oOyyaromuxcsi, BEIOpaBIINX
3TOT y4eOHBIN IIPEeIMET

3aKOHOMepHOCTe!. Pemenne pac-4€THBIX 3a1a4, B TOM 4HCIIE
IPEIOIararlluX NCIO0Ib30BAHNE (PU3MUECKUX MOJIENIEH U OCHO-
BaHHBIX Ha COJCPKAHUU PA3IUIHBIX PA3ACTIOB Kypca (GU3UKH.
Brmonnenne n 3al[uTa I'pynro-BbIX NI HHAUBUAYAJIbHBIX

IPOEKTOB, CBSI3aH-HBIX C COJEpKAaHHEM Kypca (pU3HuKu
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