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COAEPKAHUE YYEBHOI'O ITPE/IMETA

8 KJIACC
Pasznen 1. TensioBble iBJIeHUS

OCHOBHBIE  TOJOXEHUS  MOJEKYJISIPHO-KMHETUUYECKOM TEOPUH  CTPOCHUS
BEIIECTBA.

Macca u pa3mepsl aTOMOB U MOJEKYJ. OTNBIThI, MOJATBEPKAAIOININE OCHOBHBIC
MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.

Mopenu TBEPIOT0, KUAKOTO U Ta3000pa3HOro COCTOSHUI BELIECTRA.

Kpucrammuueckue u amopdubie tena. ['padern — HOBbII MaTepuan Juisl HOBBIX
TeXHOJIOTUH. TeXHOJOruu TOJIydeHUsI HUCKYCCTBEHHBIX anma3zoB. OObscCHEHHUE
CBOWCTB Tra30B, XUIAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYJSIPHO-
KHMHETUYECKOM Teopuu. [IOBEpXHOCTHOE HATSKEHHE, CMAayMBaHUE, KaNWUJUISIPHbIC
sBieHus. TermioBoe paciupeHne u cxxkatre. 3aBUCUMOCTD JIaBJICHUS ra3a oT 00bhEMa,
TEMIEPATYyPHI.

Temneparypa. CBsi3b TeMmnepaTtypbl CO CpeAHEH KHHETUYECKOW JHEepruen
TEIUIOBOTO ABMXKEHHUS YacTHUll. TemMrnepaTypHbI€ IKabl.

Buaytpennsis  sHeprus.  CriocoObl  UM3MEHEHMs] BHYTPCHHEH  DHEPruw:
TEeTJIonepeaadya u coBepiieHrne padoTel. Buapl Temonepenaun: TEIIONPOBOIHOCTD,
KOHBEKIIMS, W3JIydeHue. Buabl Termomnepenayd B MPUPOJIE U TEXHHKE.
HeoOpaTuMoCTh TEIIOBBIX MPOIIECCOB.

KonuuecTBo TEIUIOTHEI. YenbHAs TEINIOEMKOCTh BeIllecTBa. 1emIooOMeH H
TEIJI0OBOE paBHOBecHe. 3akoH HrroToHa-Puxmana. YpaBHeHUEe TEII0BOTO OanaHca.

[InaBineHre M OTBEpPAECBAHHE KPUCTAIIMUECKHUX BEIIECTB. YAEIbHAs TEIIOTA
miaBiaeHus. [lapooOpa3oBanne u koHaeHcauus. Mcmapenue. Kunmenue. VYnenpHas
TEIJIOTa TapooOpa3oBaHus. 3aBUCUMOCTh TeMIIepaTypbl KUIIEHUsI OT aTMOC(HEPHOTO
nasieHusi. HachleHHbIA 1 HEHAChIIEHHBIN nap. BiiaxkHOCTh BO3MyXa.

DHeprus TOIUIUBA. Y IeJIbHAs TEIJI0Ta CTOPAHMUSL.

[Mpunuumner pabothl TermmoBbix aBurarenei. KIIJ[ TemmoBoro nmBurarens.
TemoBble ABUTaTENId W 3allUTa OKpPYKaUIEW cpenbl. TerioBble IOTEPU B
TEIUIOCETSX.

3aKOH COXpaHEHMS M TMPEBPAIICHUS SHEPTMUM B MEXAaHUUYECKHUX M TEIUIOBBIX
nporeccax.

Jlemoncmpayuu

Ha6monenne 6poyHOBCKOTO ABHUKEHUS.

Ha6monenune nuddysum.

Hab6monenue ssBIeHU TOBEPXHOCTHOT'O HATSKCHHS, CMAYMBAHUS U

KaUJUISIPHBIX SIBJICHUH.

Hab6mroieHre TermoBoro pacmpeHus Tell.

MN3MeHenure naBiieHus raza npu M3MEHEHUH 00bEMa U HarpeBaHUH WU

OXJIQXKICHHU.

[IpaBuiia u3MepeHus TEMIEPATYPHI.

Bunbr Termionepenaym.

OxutaxkieHue npu COBEPUIEHUU PaOOTHI.

HarpeBanue npu coBepiiieHUU pab0OThl BHEIIHUMU CHUJIAMH.

CpaBHEeHME TEIUIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

HaOmronenue kureHus.

Habnronenue nmoctosHCTBa TeMIEpaTyphl MPH TIJIABICHUU.



Moenu TemI0BbBIX ABUTaTeIeH.

JlabopamopHnvie pabomul u onvimol

OnpIThl IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OnbITEI IO BEIPAIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM MJIM caxapa.
N3mepenue remnepaTypbl IPU NOMOIIM KUJKOCTHOIO TEPMOMETpPA U AaTUHKA
TEMIIEPATYPBHI.

OnpIThI 10 HAOJIOJIEHUIO TEMIOBOIO PACIIMPEHUS Ta30B, KUIKOCTEN U TBEPIBIX
TeIl.

Omnpenenenue AaBIeHUs BO3/1yXa B OAJIJIOHE LITPUIIA.

HccnenoBanue 3aBUCUMOCTH AaBJICHUS BO3AyXa OT €ro 00bEMa 1 TEMIIEPaTypHhl.
[IpoBepka runoTe3bl TMHEMHONW 3aBUCUMOCTH JIMHBI CTOJIOMKA SKUJIKOCTU B
TEPMOMETPUYECKOI TPyOKe OT TeMIiepaTyphbl.

HaGmronenre nuaMeHeHusi BHyTpEHHE N SHEpPT U Tella B pe3yJibTate
TEIUIoNepeaaun U paboThl BHEIIHUX CHUII.

HccnenoBanue siBneHus TEII000MEHA TPU CMELIMBAHUU XOJIOAHOM U ropsueit
BOJBI.

Omnpenenenne KOJIWYECTBA TEIIOTHI, MOJTYYEHHOTO BOJOM PH TEII00OMEHe

C HarpeThIM METAJUNIMYECKUM LIUJIUHIPOM.

Omnpenenenne MOLTHOCTH TETUIOBBIX TOTEPh (3akoH HbtoToHa-Puxmana).
Onpenenenue yieabHONW TEINIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca UCIapeHUs.

Ornpenenenne OTHOCUTENbHOW BIAXXHOCTH BO3yXa.

Ornpenenenue yaeabHON TEIUIOTHI IUIaBICHUS JIbJA.

Pa3nen 2. DiieKTpuyecKue 1 MATHUTHbBIE SIBJIEHUSA

Onektpu3auus Tei. [IBa pona snekTpuyeckux 3apsaoB. Bzanmoaelicteue

3apsHKeHHBIX Tel. 3aKoH Kyrnona.

Dnektpuueckoe nojie. Hanpspk€HHOCTD anekTprudeckoro nois. [IpuHuun

CYHEPIIO3UIIUH JICKTPUUECKUX TTOJIeH (HA KaYECTBEHHOM YPOBHE).

Hocurenu s5ekTpudeckux 3apsioB. DIeMEHTapHbIA AIEKTPUUECKUH 3apsl.

Ctpoenune artoma. I[IpoBOAHUKH, AMAIEKTPUKHA M MOJYINPOBOJHHUKH. 3aKOH
COXpaHEHHSI IIEKTPUUECKOrO 3apsa.

DNEeKTpUYECKUA TOK. YCIOBHS CYHIECTBOBAaHUSI DJIEKTPUYECKOIO  TOKA.
HNcTouHMKM TIOCTOSIHHOTO TOKa. JIeMCTBHS dSJIEKTPUUYECKOTO TOKa (TEIIOBOE,
XUMUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAIIAX, )KUAKOCTAX U ra3ax.

Onektpuueckas nenb. Cuiia Toka. IIEKTPUUECKOe HAPsKEHUE. AMIIEPMETP U

BOJITMETP B LMK MOCTOSHHOTO TOKa. CONMPOTUBIIEHUE MPOBOJHUKA. Y IEJIBHOE

CONPOTHUBIICHUE BelecTBa. 3akoH OMa fist yuactka uenu. [locnenoBarenbHoe u

napajuielbHoe coeAnHeHrne npoBoHUKOB. DJIC B 1lenH NOCTOSIHHOTO TOKA.
3axon Owma jutst monHo# 1ienu. [IpaBmna Kupxroda. Pacuér mpocThix anekTpudecKkux
uenei. HenmnHenHbIe 271€MEHTHI.

PaGota w MOmHOCTH dJEeKTpHYeckoro Toka. 3akoH Jxoymsa-Jlenma.
DNEeKTpUYEeCKUe TENu U MOTPEOUTENN IIICKTpUUeCcKol sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTostHHBIE MarHUTHL. B3anmoaencTBrue MOCTOSIHHBIX MArHUTOB. MarHuTHOE
noJjie. MaraHuTHOE noJie 3eMJIM U €ro 3HaUYeHHUE JJIs )KU3HU Ha 3emie. OnbIT Dpcrena.

MarnutHoe 1moJie 3JieKTpudeckoro Toka. OmnbeiT  Awmnepa. IIpumeHenue
3JIEKTPOMArHUTOB B TEXHUKE. [[efiCTBME MAarHMTHOI'O IOJS Ha MPOBOJHUK C TOKOM.
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Cuna Ammepa u omnpenelieHUE €€ HamnpaBiICHUS. DJIEKTPOABUTATENb MOCTOSHHOTO
ToKa. lcronb3oBaHue 3JIEKTpOABUIaTEICd B TEXHUYECKUX YCTPOWCTBAX M Ha
TPAHCIIOPTE.

Onerter @apanes. SBmeHne smeKTpoMarHUTHOW MHAYyKIuU. IIpaBuno Jlenna.

OnexrporenepaTop. CiocoObl MOAYYEHUs JIEKTPUUECKON SHEPIHH.
DNEKTPOCTAaHLIMM HAa BO30OHOBJISIEMBIX MCTOYHMKAX DJHEPrUU. OKOJOTHYECKUE
po0JIeMbl YHEPTETUKU. TOTUTMBHBIE JJIEMEHTHI U 3JIEKTPOMOOUITH.

Jlemoncmpayuu

DIIeKTpHU3alus TEl.

JIBa poJ1a DIEKTPUUECKUX 3apsI0B U B3aUMOJICICTBUE 3aPSKEHHBIX TEN.

YCTpOUCTBO U JEUCTBUE IIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAS] MHYKIIUSL.

3aKOH COXpaHEHUS IIEKTPUUECKUX 3aPSAIOB.

MopaenupoBaHue CUIIOBBIX TUHUM JIEKTPUIECKOTO OIS ¢ TOMOIIBIO OyMaXKHBIX

CYyJITaHOB.

[TpoBOAHUKH U TUDIICKTPUKHU.

HcTouHMKHM TOCTOSTHHOTO TOKA.

JIeHcTBUSA DIIEKTPUUECKOTO TOKA.

DIIEKTPUUECKUU TOK B )KUJAKOCTHU.

["a30BbIl pa3psia.

N3mepenue cuibl TOKa aMIIEpMETPOM.

N3Mepenue 3eKTpuYecKoro HanpsixKEHUs BOJIbTMETPOM.

Peocrar u MarasuH cOnpoTHUBICHUIA.

B3anmopelicTBue NOCTOSHHBIX MAarHUTOB.

MopaennpoBaHue HEBO3MOKHOCTH Pa3/IeJICHUS MMOJI0COB MarHUTA.

MopaennpoBaHrue MarHUTHBIX MOJEH NOCTOSTHHBIX MarHUTOB.

OnbIT OpcTena.

MarHuTtHoe noJjie Toka. JJIeKTPOMAarHmT.

JlelicTBME€ MarHUTHOTO ITOJIS1 HA IPOBOJAHUK C TOKOM.

DNEeKTpOJBUraTeNb MOCTOSHHOIO TOKA.

OnbiThl Papajes.

DIEeKTporeHepaTop NOCTOSHHOIO TOKA.

Jlabopamopnvie pabomul u onvimol

OnbITHI 10 HAOIIOIEHUIO AIEKTPU3ALMHN TEJI IPU COMPUKOCHOBEHUH U

WHJYKIUEH.

UccnenoBanue nqeicTBUS 3IEKTPUUECKOTO MOJISI HA TPOBOJHUKHU U AUIJICKTPUKH.

COopka ¥ UCTIBITAHUE DIIEKTPUUECKOM EMU MOCTOSHHOTO TOKA.

NccenenoBanne 3aBUCUMOCTH CHIIBI TOKA, POTEKAOIIETO YEPE3 PE3UCTOP,

OT HAIPSKEHUS HAa PE3UCTOPE U CONPOTUBIICHUS PE3UCTOPA.

OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTH 3JIEKTPUUECKOTO COMTPOTUBIICHUS

MPOBOJIHUKA OT €r0 JJIMHBI, IIOMA1 MONEPEYHOT0 CEYEHUSI U MaTepuara.

Onpenenenue yieabHOr0 COMPOTUBICHHS TPOBOIHUKA.

[IpoBepka mpaBuiia CIOKEHUS HAMPSKEHUH NP MOCIEI0BATEILHOM

COCMHEHNH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuna g CUJIbl TOKAa NpPH MHapaJJIEIbHOM COEJUHEHUU
PE3UCTOPOB.

Onpenenenue 3/]C 1 BHYyTpEHHETO CONPOTUBIICHUSI UICTOYHUKA TOKA.

[TpoBepka npasun Kupxroda.
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IIpoBepka BbInoaHEHNA 3aKk0HAa OMa 7151 IOJTHOM LIETH.

N3yuyenue BoIpTaMIEPHBIX XapAKTEPUCTUK HEIMHEUHBIX JIEMEHTOB (JIAMIIbI
HaKaJIMBAHUSI UJIM TIOJIYIIPOBOJJHUKOBOIO TMO/A).

Onpenenenue pabOThI 3AEKTPUUECKOTO TOKA, HIYILIETO YEPE3 PEZUCTOP.
Ornpenenenne MOIHOCTH JIEKTPUYECKOTO TOKA, BBIAEISIEMON HA PE3UCTOPE.
Onpenenenue KII/[ narpeBatensi.

NccnenoBanre MarHUTHOTO B3aUMOJENCTBUS ITOCTOSIHHBIX MAarHUTOB.
N3yyenue MarHuTHOTO MOJIsl HOCTOSTHHBIX MAarHUTOB IIPU UX 00bEIMHEHUU U
pa3ielIeHNH.

HccnenoBanne AEUCTBUSA DIIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD CUJIbI B3aUMOJEHCTBHSI KaTYILIKU C
TOKOM M MAarHUTa OT CUJIbl U HAIIPABJIEHUS TOKA B KATYLIKE U OT HAJIMYUS
(OTCYTCTBHSI) CepJICYHUKA B KaTyIIKE.

N3ydeHne neicTBUs MAarHUTHOTO MOJISL HA IPOBOJHUK C TOKOM.
KoHcTpyupoBanue v uzyueHue paboThbl 3JEKTPOABUTATEIIS.

N3mepenue KIIJ] 351eKTpoiBUTaTEIbHOM YCTAHOBKH.

OMnBITHI IO UCCIIETOBAHUIO SIBIICHUS DJIEKTPOMArHUTHON MHIAYKIIHMH:
UCCIEN0BAaHNE U3MEHEHNI 3HAUYCHUSI U HANIPABJIEHUS MHIYKIIMIOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexannuyeckue siBJIeHUsI.

Mexanudeckoe JBIKeHHe. MarepuanbHas Touka. CrnocoObl  OnMucaHus
MEXaHMYECKOr0 JBWKEHHS: TaONM4YHbIN, rpaduueckuil, aHanmutuyeckuit. Cucrema
orcuéra. OTHOCUTEIBHOCTh MEXaHUYECKOT'O ABUKEHUS.

BekTopHble BENWYMHBI, ONEpalMd C BEKTOpAMH, MPOEKUHUH BekTopa. Pammyc-
BEKTOp MAaTepUaJbHOM TOYKHM, IMEpPEMEIICHUE Ha IUJIOCKOCTH. PaBHOMeEpHOE
OpsIMOJIMHENHOE JIBHKeHuEe. HepaBHOMEpHOE NpsAMONIMHEHOE ABMKeHUE. CpeHss 1
MTHOBEHHAsI CKOPOCTb T€JIa IPU HEPABHOMEPHOM JIBUKECHUU.

Yckopenue. PaBHOYCKOPEHHOE IPSAMOJIMHEMHOE JIBMKEHHME. Y CKOPEHHE
cBoboHOrO NageHus. OnbIThl [ anues.

['paduueckass mHTEepmperanus YCKOpPEHHUS, CKOPOCTH, MPOHIECHHOTO MTyTH H
nepeMELEHUs 1 MPSAMOJIUHEMHOTO ABUKEHUS.

JIBmxeHue Tena, OpoIeHHOro MO/ YIJIOM K TOPU30HTY.

JIBr>KEHUE 10 OKPYKHOCTH. JIMHENWHAs CKOPOCTbh, YIJI0Basi CKOPOCTh, IEPUOJ U
gacToTa OOpalieHus] MpU PaBHOMEPHOM JBHMIKEHUU TIO0 OKPYKHOCTHU. CKOpPOCTh H
YCKOpPEHUE NPU IBUKECHUU 10 OKPYKHOCTH.

Bexkrtop cunel. PaBHO€lICTBYIOIIAs CUJla.

[Tepsriit 3ak0H HeroToHa. Broponi 3akon Herotona. Tpernit 3akoH HeroToHA.

[IpuHIMIT Cynepno3uLuu CUlL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cujla TPEHUSI CKOJbXEHHUS, CUjia
TPEHHUsI IOKOS, IpyTue BUAbI TpeHus. Koapduiment tpeHus.

JIBr>KEHME Tell IO OKPY>KHOCTH ITOJ IEMCTBUEM HECKOJIBKUX CHUJL.

3akoH bepHymin u noabémuHas cuna Kpbuia. CoBpeMEHHbIE JieTaTelbHbIC
amnmaparthl, Cy/ia Ha MOJIBOJIHBIX KPbUIbAX, aHTUKPHLIO HA CKOPOCTHBIX aBTOMOOMIIAX.
JIBmeHue nmoe3na Ha MAarHUTHOW MOAYIIIKE.

Cuna TsKECTH W 3aKOH BCEMHUPHOIO TATOTEHUA. [[BHKEHHE Teln BOKPYT
IPaBUTALMOHHOIO IieHTpa (B ToM uwuciie manet Bokpyr Connna). [lepsas
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KOCMMYECKast CKOpOCTb. HEBECOMOCTB U IEPETPY3KHU.

PaBHOBecue matepuanbHOil TOukH. AOcomOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TeNa C 3aKPEIUIEHHON OChIO BpauleHusa. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynee Tema. 3smMenenue umnyibca. UMIitynbe CUiibl. YIIPyroe u HEyIrpyroe
B3aUMOJICMCTBUE. 3aKOHbl M3MEHEHUS M COXPAHEHUs UMMyJbca. PeakTUBHOE
JIBH>KCHUE.

Mexanudeckas paboTta 1 MOITHOCTb. PaboTa cuil TsbKecTH, ypyrocTH, TPEHUSL.

Ces3p sHepruu M pabotThl. [loTeHuManbHasE SHEPrus Teja, MOJHATOTO Haj
MOBEPXHOCTHIO 3eMJM. [loTEHIManbHas SHEpPrusi CxaTou npyxuHbl. KuHeTnueckas
sHeprusg. Teopema O KHHETHYECKON HSHEPruM. 3aKOH HM3MEHEHHS U COXpPAHEHUS
MEXaHUYECKOU IHEPTUHU.

Jlemoncmpayuu

Habmronenre MexaHM4eCcKOro IBUXKEHHUS TeJla OTHOCUTENIBHO Pa3HbIX T

OTCYETA.

CpaBHeHME mTyTed M TPACKTOPUM JBUKEHHS OJHOTO M TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

N3Mepenune CKOpOCTH U YCKOPEHUS MTPSAMOJIMHEHHOTO IBUKEHUS.

HccnenoBanne Npru3HAKOB paBHOYCKOPEHHOT'O ABUKEHUS.

HaGmronenue nBrkeHus Tea Mo OKPYKHOCTH.

HaGmronenne MexaHM4eCKUX SIBJICHUM, IPOUCXOISIIIINX B CUCTEME OTCUETA

«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JABUKEHUH OTHOCUTEIBLHO

KaOuHeTa (HU3UKU.

HaGmronenue paBHOBeCHs Tel, CBOOOIHOTO MaieHUs, KoieOaHus MasiTHUKA

B MHEPIMAIBHBIX CUCTEMAaX KaK MOATBEPKICHNUE TPUHIUIIA OTHOCUTEIBHOCTH.

3aBUCHMOCTb YCKOPEHHUS TeJla OT €r0 MacChl U IEUCTBYIOMIEN HA HETO CUJIBI.

HaGnronenue paBeHCTBA CHIT IIPU B3aUMOJIEHCTBUHU TEll.

N3meHeHue Beca Tenna npyu yCKOPEHHOM JBUKEHHH.

Ilepenaya umiynbca rnpu B3auMOAEHCTBUM TEN.

[IpeobpazoBaHus SHEPTUHU MPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHune UMITyJIbca IMpu aOCOIOTHO HEYITPYTOM B3aUMOICHCTBHH.

CoxpaHeHue UMITyJIbca MPU yIPYroM B3aUMOIECHCTBUH.

HaGnronenne peakTHBHOTO JIBH>KEHHUS.

CoxpaHeHue YHepruu Mpu CBOOOTHOM MaICHHUH.

CoxpaHeHue SHEPTUU MPHU ABUKEHUH TeJa MO JEHCTBUEM MPYKUHBI.

Jlabopamopnvie pabomul u onvimol

KonctpyupoBanue Tpakra i pa3sroHa v JaJbHEUIIEr0 PABHOMEPHOTO

JBH>KEHUS IIAPUKA WU TEIEKKHU.

Omnpenenenue cpeHel CKOPOCTH CKOIBKEHUS OpyCKa WIIH ABUKEHUS IIapUKa

110 HAKJIOHHOM IIJIOCKOCTH.

Ornpenenenue yCKOpeHHs Teia IpyU paBHOYCKOPEHHOM JIBMKEHUHU TI0 HAKIIOHHOM

IIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM

JBIDKCHHH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka rumnoressl: €ciii NPy paBHOYCKOPEHHOM JABUXKEHUH 0€3 HayaabHOU

CKOPOCTH ITyTH OTHOCSITCA KaK psiJi HEYETHBIX YUCEII, TO BpEMEHA OJIMHAKOBBI.

UccnenoBanue NBHKEHUS Tesa, OPOIIEHHOTO MO YTIIOM K TOPU30HTY.

HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBXKEHUS OT CUJIbl HOPMAJIbHOIO

JABJICHUSL.
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Onpenenenue ko3 PUIMEHTA TPEHUS CKOIbKEHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

HccnenoBanre 3aBUCUMOCTH CHITBI YIPYTOCTH, BOZHUKAIOIIEH B IPYKUHE,

OT cTeneHu aedopMaluy IPyKUHBI.

Omnpenenenre padOThI CUIIBI TPSHHS TPU PABHOMEPHOM JIBH)KEHUH Tea

110 TOPU30HTAIHHON MTOBEPXHOCTH.

Omnpenenenne paboThI CUIIBI YIIPYTOCTH MIPH HOABEME IPy3a € UCIIOIB30BaHUEM
HETIOJIBMYKHOTO U TIOJIBUKHOTO OJIOKOB.

Pa3nen 9. Mexannuyeckue KoJjie0aHus M BOJHBI

Konebarensnoe aBukeHue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHW: MEPUOI,
4yacToTa, aMIuMTyAa. [ 'apmoHnueckue kojaedanus. 3aTyxaromue KoiaeOanus.

Brinyxnennsie kosebanus. Pezonanc.

MaremMatndyeckuii W NPYKUHHBIM MasTHUKU. lIpeBpaiienue sHeprum Ipu
Ko1€0aTeIbHOM JIBUKECHUU.

Mexannyeckue BOJHBL. [IpomonbHble ©W  momepeuHble BoJHBL.  (CBOICTBa
MEXaHWYECKUX BOJH: uHTepdepeHuus u audpaxius. [nuHa BOJHBI U CKOPOCTh €€
pacnpocTpaHeHus. MexaHuueCcKUe BOJIHBI B TBEPJIOM TeJle, CEICMUUECKHUE BOJTHBI.

3ByK. PacnipocTpanenue u orpakeHue 3Byka. [ pOMKOCTh 3ByKa U BbICOTA TOHA.

Pe3onanc B akyctuke. MH(]pa3Byk u ynbTpa3Byk. Mcnonb3oBanue ynbTpa3Byka

B COBPEMEHHBIX TE€XHOJOTUSIX.

Llemoncmpayuu

HaGmronenue konebanuii Tex moa JeHCTBUEM CHIIBI TSHKECTH M CUJTBI YIIPYTOCTH.

HaGmonenne xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HaGmronenrie BIHYXICHHBIX KOJIEOAHUN U pe30HaHca.

PacnpoctpaneHne npoaobHBIX U TONEPEYHBIX BOJIH (HA MOJEIIH).

HaGmonenue narepdeperiuu u qudpakidy BOJH Ha TOBEPXHOCTH BOJIBI.

HaGmronenne 3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYyCTHUYECKUM pEe30HAHC.

Jlabopamopnvle pabomul u onvimol

OmnpeneneHue 4aCTOTHI U MEPHOJIa KOJICOAHUI MAaTEMATUIECKOTO MASITHHUKA.

Omnpenenenue 4acTOTHI ¥ MEpUOIa KOJIeOaHHI MPY>KMHHOTO MasiTHUKA.

HccnenoBanue 3aBUCHMOCTH TIEpHOJia KOIeOaHuil rpy3a Ha HUTH OT JJIUHBI
HUTHU.

HccnenoBanne 3aBUCHMOCTH MEpHOIa KOJIeOaHH TPYKUHHOTO MasTHUKA

OT Macchl rpysa.

[IpoBepka HE3aBUCUMOCTH MEpHO1a KOJIeOaHUii TPy3a, MOABEIICHHOTO K JICHTE,

OT Macchl rpysa.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH MTEPHO1a KOJIeOAHUHN MPY>KMHHOTO

MasiTHAKA OT MacChl Ipy3a U )KECTKOCTU NPYKUHBI.

N3mepenune yckopeHus cBOOOHOTO MaACHUS.

Pa3nen 10. D1eKTpOMArHUTHOE 1M0JIE M 3JIEKTPOMATHUTHBIE BOJTHBI

DNEeKTPOMAarHUTHOE oJIe. DneKTpOMarHUTHbBIE BOJIHBL. CaoiicTBa
ANEKTPOMArHUTHhIX BOJH. [llkana »JeKTpOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJIsl COTOBOM CcBsi3U. Paguonokanus. Kocmuueckas cBsi3b.

DJlleKTpoMaruuTHas mpupojia cBera. CkopocTh cBeTa. BoiHOBBIE CBOMCTBa
CBeTa:



UHTEpPEpEeHLMS U TUPPAKLIUSL.

Jlemoncmpayuu

CBolicTBa 3JI€EKTPOMArHUTHBIX BOJIH.

WNnTtepdpepenuns u nudpakius cBera.

JlabopamopHhvie pabomul u onvimoi

N3yuyenue cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBI0 MOOUIIBHOTO
TenedoHa.

[IpoBeneHue ONbITOB M0 HAOJIIOACHUIO UHTEpPEPEHITUN U TUPPAKIIUU CBETA.

Pa3nen 11. CBeToBbI€ sIBJIEHHS

JlydeBast MozeIb CBETA U FeOMeTpUIecKasi onTruka. MICTOUHUKH CBeETa.

[IpsamonuueliHoe pacpocTpaHenue ceeta. 3atMmenus: ConHua u JIyHel.

OTtpaxenue cBeta. [Inockoe 3epkano. 3akoH oTpaxeHus ceera. [loctpoenue

U300pakeHui, CHOPMUPOBAHHBIX 3EPKATOM.

[Ipenomnenue cBera. 3akoH npenomiieHus cBeta. [lonHoe oTpakeHue ceeTa.

Hcnonb3oBaHre NOJHOTO OTPaKEHUS B ONITUYECKUX CBETOBOIAX,

ONTOBOJIOKOHHAS CBS3b.

JIunza, xox gywyern B JmH3e. @Dopmyna TOHKOM JuH3bL. IlocTpoeHue
U300paKeHNUH,

chopMUpPOBaHHBIX TOHKOM JMH30H. OnTrueckas cuctema (hporoarnrmapara,

MHUKPOCKOIIA U TeJeckona. ['11a3, kak onTudeckasi cucrema. bam3opykocTs U

JaTbHO30PKOCTb.

Paznoxenue 6enoro cera B ciekTp. OnbiThl HhtoToHa. CrioskeHue

CIIEKTPAJIbHBIX LIBETOB. J(Hcnepcus cBera.

Ilemoncmpayuu

[IpssMonMHEHHOE paclpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n300pa>keHHit B MIIOCKOM 3€pKaJe.

[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xon mydelt B coOuparomie JuH3e.

XoJ 1y4en B pacCEerBaOIIEH JIMH3E.

[Tomyuenne n300pakeHH ¢ TOMOIIIBIO JTHH3.

[TpuHnun aevicTBus GoToarnmnapara, MUKPOCKOTIA B TEIECKOIIA.

Mogens rnasa.

Paznoxenue 6eioro cBeTa B CIEKTP.

[Tony4yenue Genoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnvie pabomul u onvimol

HccnenoBanne 3aBUCMMOCTH yIJla OTPaKEHUS CBETOBOIO JIy4a OT yIja HaJCHHUs.

N3yuenue CBOMCTB N300paKEHUS B TUIOCKOM 3€pKale.

HccnenoBanne 3aBUCMMOCTH yIJIa MIPEJIOMIIEHUS OT yTJIa MaIEHUS CBETOBOTO

Jdy4ya Ha TPaHULIE «BO3JYX—CTEKIIOM.

[Tomyuenne n300pakeHUH ¢ TOMOIIBIO COOMPAFOIICH JIMH3BI.

Onpenenenne (OKYCHOTO PACCTOSIHUSI M ONTHYECKOW CHJIBI COOMparomiei
JIUH3BIL.

OMBITHI IO Pa3I0KEHUI0 OEI0r0 CBETA B CIIEKT.

OMBITHI 110 BOCOPUSITUIO LIBETA IPEAMETOB IIPU UX HAOJIIOACHUU Yepe3 1BETOBbIC

(GUIBTPHI.



Pa3nen 12. KBanroBble siBjIeHUSA

Oneitel Pezepdopna u mnanerapHas monenb aroma. Mogens aroma bopa.

Hcnyckanue u nornomenue cBeta aromoM. KBanTel. JIuHelyaTeie CIEKTPHI.

PannoaktuBHOCTh. Anbda-, Oerta- u ramma-usnydeHusi. CTpoeHHUE aTOMHOIO
anpa. HykionHast Mogens aToMHOTO siapa. M3oTonsl. PaguoakTuBHBIE TPEBPALIEHHUS.
Ilepuon monypacnajga aToOMHBIX suaep. JlelcTBuE paguOaKTUBHBIX H3JIy4YEHUN Ha
YKUBBIEC OPTaHU3MBI. 3aIIUTa OT PAJUOAKTUBHOTO U3JIYyYEHUSI.

SAnepHble peakuuu. 3aKOHBI COXPAHEHHWs 3apsJOBOTO M MACCOBOTO YHCEIL
OHeprus CBsI3U aTOMHBIX s7ep. CBsA3b MacChl ¥ 3HEpruu. Peakunu cuHTe3a U JeneHus
Anep.

Uctounnku sHeprun ConHia W 3BE31. SnepHas sHepreTvka. JKOJIOTUYECKUE
npo0JIeMbl AJ1I€pPHON SHEPTETUKHU.

Jlemoncmpayuu

CrexTpsl U3JIy4eHUs U NOTJIOLICHHUS.

CrnexTpsl pa3IMYHbIX Ta30B.

CnekTtp BogOpOAa.

HaGmronenne TpekoB B kamepe Busbscona.

PaGoTa cuéTunka MOHU3UPYIOMINX U3TyUEHUN.

Peructpanus uznydeHust NpUPOIHBIX MUHEPAJIOB U MPOYKTOB.

Jlabopamopnvie pabomul u onvimol

HaGmronenue CIuiomHbIX U TMHEWYATHIX CIIEKTPOB U3TyUCHUS.

NccnenoBanne TPEKOB: U3MEPEHNUE SHEPTUU YACTHUILIBI IO TOPMO3HOMY ITYTH

(o ororpadusim).

N3mepenue paanoakTuBHOTO (hOHA.
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IJIAHUPYEMBIE OBPA3ZOBATEJIBHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIbTATDBI
B pesynbrare nzyuenuss puznKku Ha ypOBHE OCHOBHOI'O 00IIeTo 0Opa3oBaHuUs y
oOyyarorierocsi OynyT copMUpOBaHBI CIEAYIONIUE JIUYHOCTHBIE pE3yJbTaThl B
JacTH:

Hampuomuuecxozo eocnumanusn.

IIPOSIBJICHUE HHTEpECAa K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(u3nuecKol HayKu;

OCHHOCTHOC OTHOIICHUEC K JOCTHXKCHUAM pOCCHfICKPIX y‘léHBIX-(l)I/ISI/IKOB;
Fpa.ucdaucxoeo u nyoeuo-upaecmeennozo eocnumanun.

TFOTOBHOCTh K aKTHBHOMY YYacCTHIO B OOCYXIEHMH OOLIECTBEHHO 3HAUYMMBIX U
ATUYECKUX MpOoO0JIeM, CBA3aHHBIX C NPAKTUYECKUM TMPUMEHEHHEM JOCTHXKEHUU
buzuky;

OCO3HAaHUE BAXKHOCTU MOPAIBHO-3TUYECKUX IPUHLUIOB B JAEATEIBHOCTH
Y4EHOTI0;

Icmemuueckozo 60CnuUmManu:

BOCIIPUATUC JOCTCTUYCCKUX KadCCTB (1)PI31/I‘ICCKOI71 HAaYKH: ee rapMOHHYHOI'O
IMOCTpOCHU:A, CTPOIrOCTU, TOYHOCTHU, TAKOHUYIHOCTH ;

l[elmocmu HAYYHO20 NO3HARUA:

OCO3HaHHE IIEHHOCTU (PU3NYEeCKOil HAyKH KaK MOILIHOTO MHCTPYMEHTA MO3HAHUS
MUPa, OCHOBBI Pa3BUTHS TEXHOJOTUMN, BaXKHEHIIIEH COCTABISIONIEH KYIbTYpHI;

OpPUEHTallMsl B  JIEATEIBHOCTM HAa COBPEMEHHYIO CHCTEMY  Hay4HBIX
npeicTaBleHni 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS MIPUPO/IHI;

pa3BUTHE Hay4YHOW JI0OO3HATENTBHOCTH, WHTEpPEcCa K HCCIeI0BATEIbCKON
NEeSITENbHOCTH;

Dopmuposanus Kyaomypsl 300p06bsa U IMOYUOHATLHOZO 0J1A20N0IYYUA:

OCO3HAaHHC OCHHOCTH 0e30macHOTo 06pa3a KHN3HHU B COBPCMCHHOM
TCXHOJIOTHYCCKOM MHUPC, BA)KHOCTHU ITPABHII 0e30macHOro IMOBCACHHA HA TPAHCIIOPTC,

Ha JIOpOrax, C AJEKTPUYECKUM U TEIUIOBBIM OOOPYIOBAaHUEM B JIOMAITHUX
YCIOBUSIX;

c(hOpMHPOBAHHOCTH HaBbIKA PEQIICKCUH, TPU3HAHUE CBOETO MIPpaBa Ha OLTUOKY U
TAKOro0 )K€ MpaBa y IPyroro 4ejIoBeKa;

Tpyooeozo éocnumanus:

AKTUBHOE Yy4YacTHE€ B PEUIEHWH MPAKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeIbHON OpraHU3aIlMi, TOpOaa, Kpas) TEXHOJIOTHYECKON M COIMAIBHON
HAIPaBJICHHOCTH, TPEOYIONTUX B TOM YHCIIe U (HU3UIECKUX 3HAHUI;

MHTEPEC K MPAKTUIECKOMY U3yUEHHUIO Tpo(eccuil, CBI3aHHBIX C (PUBUKOI;

DKo102uuecKkozo0 60CRUMAaHUA:
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OpUEHTalMsl Ha NpUMEHEHUE (PU3NYECKUX 3HAHUM IS peuleHus 3a7ady B
00JIaCTH OKpY>Karoulell cpe/ibl, MIIAaHUPOBAHUS MOCTYNKOB U OLIEHKUA UX BO3MOXKHBIX
ITOCJEACTBUN ISl OKPYKalOLEn CPe.Ibl;

OCO3HAaHUE IJIOOAIBHOIO XapakTepa HKOJOIMYECKHX MpoOieM U IyTed ux
pelIeHHUS;

Aoanmayuu K U3MEHAIOWUMCA YCI08UAM COUYUATbHOU U RPUPOOHOUL CPedbl:

NOTPEOHOCTh BO B3aUMOJEHCTBUHU MPHU BBIITOJIHEHUH UCCIIEIOBAHUN U MPOEKTOB
(u3nuecKoi HapPaBIEHHOCTU, OTKPBITOCTh OMBITY U 3HAHUSIM JIPYTHUX;

ITOBBIIIICHUEC YPOBHA CBOCH KOMIICTCHTHOCTH qcpe3 IMPaKTHICCKYIO
ACATCIIBHOCTD,

noTpeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HaHHM, yMEHUI (HOPMYIUPOBATH UIEH,
HOHSITHSI, TUIIOTE3bI O PUINUECKUX OOBEKTAX U SBICHUSX;

OCO3HaHHE Je(ULUUTOB COOCTBEHHBIX 3HAHMM M KOMIETEHTHOCTEW B 00yacTu
buzuky;

IIAHUPOBAHUEC CBOCTO PA3BUTH B HpI/IO6pCTeHI/II/I HOBBIX (1)I/IBI/I‘{€CKI/IX 3HaHHI>i;

CTPCMJICHUC AHAJIM3UPOBATb W BBIABJIATH B3dMMOCBA3U IIPUPOIHI, O6IIICCTBa )51
9KOHOMMKH, B TOM YHCJIC C UCITIOJIB30BAHHUCM (1)I/ISI/I‘ICCKI/IX 3HaHHﬁ;

OLICHKa CBOMX JEHCTBUM C YYETOM BIUAHUS Ha OKPYXAWOIIYH Cpeny,
BO3MO’KHBIX ITTOOAJIBHBIX ITOCJIEICTBUI.

METAINPEJIMETHBIE PE3YJIBTATbBI
B pe3ynbrare ocBoeHMs TPOrpamMMBI 0 (pU3KKe Ha YPOBHE OCHOBHOTO OOIIETO

oOpa3oBaHus y o0yuatomierocst 0yayT copMupoBaHbl METANIPeIMETHBIE PE3YIbTaTHI,
BKJIFOYAIOIIKE MIO3HABATEJIbHbIE YHUBEpCAJIbHbIE y4eOHbIe IEUCTBUS,
KOMMYHUKAaTUBHBIE  yHHUBEpCallbHble  y4eOHble  JEHCTBUA,  PETYJISTUBHbBIC
YHUBEPCAJIbHBIC yUeOHBIC IEHCTBUS.

Ilo3naBaTe/ibHbIe YHHBeEpPCAJIbHbIE YUeOHbIe JeiicTBUS
ba3zoevie nocuueckue oeiicmeusn:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBICHUM),
KJ1acCu(UIIMPOBATH UX;

BBISIBJISITh 3aKOHOMEPHOCTH M TIPOTUBOPEYMS B pacCMaTpUBaeMbIX (haKTax,
JAHHBIX ¥ HAOTIOJIEHUSX, OTHOCSIINXCA K (PU3HUUECKUM SIBJICHUSIM;

BBIABJIATH IPUYUMHHO-CICACTBCHHBIC CBA3H IIPH U3YUYCHUU (1)I/ISI/II‘I€CKI/IX SIBJICHUM
h 1IponeCCoB, ACIaTb BbIBOAbI C HMCIIOJIB30BAHUCM ACAYKTHBHBIX WM HMHAYKTHUBHBIX
YMOBaKqueHHﬁ, BbIABHUI'aTb I'MIIOTC3bI O B3aMMOCBA3AX (I)I/I3I/I‘—IGCKI/IX BCJINYHMH,

CaMOCTOSATETILHO BBIOMpATh CHOCOO pemieHus y4eOHON (GU3MYecKoi 3amadn
(cpaBHEHHE HECKOJIBKHX BapHAaHTOB PEIICHMs, BbIOOp HaubOoJiee MOIXOASIIETO C
Y4ETOM CaMOCTOSITENIBHO BBIJICJIEHHBIX KPUTEPHER).

ba3zoenie uccneoosamennvckue oeticmeus:

HCIIOJIB30BAaTh BOIIPOCHI KaK I/ICCJ'IGI[OBaTeJIBCKI/Iﬁ HHCTPYMCHT IIO3HAHUS;
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MPOBOJIUTH IO CAMOCTOSATENILHO COCTaBJICHHOMY IUIAHY OMbBIT, HECIOXKHBIN
bu3MYeCKUil SKCIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE (PUBHUECKOTO SIBJICHHUS;

OLICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMALMIO, MOTYYEHHYIO B
XOJI€ UCCIIEIOBAHNUS WU DKCIIEPUMEHTA;

CaMOCTOSITEIbHO (DOpMyIMpPOBaTH OOOOIIEHUS W BBIBOJLI IO pe3yJibTaTaM
MPOBEIEHHOTO HAOIIOAEHUS, ONbITA, UCCIEOBAHUS;

IPOrHO3UPOBATH BO3MOKHOE JalibHENIIee pa3BUTHE (PU3MUECKUX MPOILIECCOB, a
TaK>K€ BBIJIBUTATh MPETIOIOKEHUS 00 UX PA3BUTHHU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Paboma c ungpopmayueii:

OPUMEHSTh Pa3IUYHbIE METO/Ibl, THCTPYMEHTHI U 3aMPOCHI IPU TIOUCKE U 0TOOpE
UH(GOPMALIMK WU JAHHBIX C YYETOM MPEAIOKeHHON yueOHoM pusnueckoil 3a1auu;

AHAJIM3UPOBATL, CHCTCMATU3UPOBATL W HHTCPIPCTHUPOBATH I/IH(i)OpMa]_II/I}O
Pa3JIMYHbBIX BUAOB U (l)OpM MpCaACTABJIICHUA,

OLCHHNBATH HaIIé)KHOCTB I/IH(l)OpMaIII/II/I Mo KPUTCPUAM, MMpCAJIOKCHHBIM
YUHUTCIICM HUJIA C(bOpMyJ'II/IpOBaHHI)IM CaMOCTOATCIIBHO,

CaMOCTOSITEILHO BHIOMPATh ONTUMANIBHYIO (DOopMy TipeAcTaBiIeHUs] HH(DOPMaILIUH
U WUTIOCTPUPOBATH PelllaeMbIe 3a7a4H HECJIIOKHBIMU CXEMaMHM, JuarpaMMaMH, WHOU
rpaduKoi U UX KOMOWHAITUSIMH.

KoMmyHuKkaTHBHBIE yHUBEpCAJbHbIe YueOHbIe 1eiCTBUS:

B X0JIe 00CYy>KIeHusl y4eOHOro Marepuasa, pe3yabTaToB JabopaTOpHBIX paboT u
IIPOEKTOB 3a7aBaTh BOIPOCHI M0 CYIIECTBY 00CYK/IaeMOW TEMbI U BHICKA3bIBATh UJICH,
HaIleJICHHbIE Ha PEIICHHE 3a/1a4 U MoAIepKaHue 0JIaroxenaTeaIbHOCTH 00IIeHN S,

COIIOCTABJISITh CBOM CYXKIECHHUSI C CYXACHUSIMU IPYIMX YYaCTHUKOB JUAJIOra,
O0OHapy’KHUBATh PA3IUYUE U CXOACTBO MMO3HIIHIA;

BbIPA’XaTb CBOIO TOYKY 3pCHHUA B YCTHBIX U IIMCbMCHHBIX TCKCTAX

nyOJIMYHO TPEACTaBIATh PE3YNbTAThl BBIMOJIHEHHOTO (PU3MYECKOTO OIbITa
(3KCTIEpUMEHTa, UCCIIEI0BAHUS, TPOECKTA);

NOHMMATh W WCIIOJH30BaTh MMPEHMYIIIECTBA KOMAaHIHOW ¥ MHIUBUIYATHHON
paboThI P PEIICHUN KOHKPETHON (hHU3UUECKOM MPOOIEMBI,

IIPUHUMATH LIEJIM COBMECTHOM AEATEIBHOCTH, OPraHU30BbIBATh JCUCTBUS 110 €€
JOCTIKEHUIO: PaCIPeIeIsATh PO, 00CYKIaTh MIPOLIECCHI U PE3YJIbTaThl COBMECTHOM

paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIIOJIHATBE CBOIO 4YaCTb pa60TI>I, A0CTHUrasad Ka4CCTBCHHOI'O PC3yJibTaTa IIO
CBOCMY HaITPaBJICHHUIO 1 KOOPAUHHUPYA CBOU ,HGIZCTBH?I C ApYIrUMH YJICHAMH KOMaH/IbI;

OLICHMBAaTh KAayeCTBO CBOEr0 BKJIaJa B OOUMH MPOAYKT MO KpPUTEPHUSM,
CaMOCTOSATEIHFHO CPOPMYITMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBUS.

PeryjisTUBHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUA
Camoopzanuzayusn:

BBISIBJIATH MPOOJEMbl B JKM3HEHHBIX W YYEOHBIX CUTyalUsSX, TPEOYIOUIUX s
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peteHus GU3nUecKux 3HaHUM;

OpPUEHTHPOBAThCA B Pa3IUYHBIX  MOAXOJAX  MPUHATHS  pEHICHUMU
(MHAMBUYaATBHOE,

OPUHSITHE PEIICHUs B TPYIIIE, NPUHATHE PEIICHUN IPYIIoif);

CaMOCTOSTEIILHO COCTABIIATh AJITOPUTM PelIeHUs (U3UUECKON 3aa4M WM IJIaH
UCCJEIOBaHUS C YYETOM HMMEIOUIUXCS PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATH MpeJIaraéMble BapUaHThl PEIICHMUI;

JienaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEILICHUE.
Camokonmpob, IMOYUOHAILHII UHMENTEKM:
JaBaTh AaJIeKBAaTHYIO OILICHKY CHUTyalldd W Mpejuiarath IUIaH €€ H3MEHEHMS;

OOBSACHATH NMPUUYUHBI TOCTHKEHUS (HEOCTHKEHUS) PE3YIbTaTOB A TEIbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B JEATCIHHOCTh (B TOM YHCJIE€ B XOJ BBINOTHEHUS
(U3UYECKOTO UCCIEOBAHUS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
MU3MEHUBIINXCS CUTYallUM, YCTAHOBJIEHHBIX OIMMOOK, BO3HUKIIINX TPYIHOCTEH;

OICHUBATBb COOTBCTCTBUC PC3YJIbTATaA LCJIN U YCIIOBUAM,

CTaBUTH ce0s HA MECTO APYroro 4cCjoBCKa B XOAC CIIOpa WJIM HTHUCKYCCHUH Ha
HAaY4YHYIO TCMY, IOHUMATh MOTHBLI, HAMCPCHUA U JIOTUKY APYTIOro,

NpU3HaBaTh CBOE MpaBO Ha OUIMOKY MpU pelieHuH (U3MUECKUX 3a1ad WiIH B
YTBEPKJCHUSAX HAa HAYYHBIE TEMBI M TaKOE K€ TIPABO JIPYroro;

YCTaHABJIMBATh CYIIECTBEHHBIM MPHU3HAK KIACCU(DUKAIUU SI3BIKOBBIX €IMHMII
SBJICHUI), OCHOBaHUS JUIsi OOOOIIEHHS M CpaBHEHUS, KPUTEPUH MPOBOAUMOTO
aHanM3a; KJIacCU(UIMPOBATH SI3bIKOBbIE €IMHULIBI 10 CYIIECTBEHHOMY MPU3HAKY;

BBISBJISITh 3aKOHOMEPHOCTH M TIPOTHUBOPEYMS B PacCCMAaTPUBAEMBIX (haKTax,
JTAHHBIX U HAOJIOJCHUSIX; TIPeIJIaraTh KPUTEPUH JIJIS1 BBISIBIICHUSI 3aKOHOMEPHOCTEHN U
MIPOTUBOPEUHI;

MNPEJIMETHBIE PE3YJIbTATDI
8 KUIIACC
CdopMupoBaHHOCTH y 00YJArOMINXCS YMEHUM:

UCIIOJIB30BAaTh MOHATHS (Macca W pa3Mepbl MOJEKYJ, TEIJIOBOE [BUKEHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTALUIMYECKUE U
amop(HBIE TENa, HACHIIICHHBIH W HEHACHIIMIEHHBI TMap, CHOCOOBI HM3MEHEHUs
BHYTPEHHEW DJHEPIUM, DJJIEMEHTApPHBIM OJJIEKTPUYECKUU 3apsAl, NPOBOJHUKH,
MOJYIPOBOAHUKH, IHUAIEKTPUKU, UCTOYHUKHU MOCTOSIHHOIO TOKA, 3JEKTPUYECKOE U
MarHuTHOE TIOJIsl, ONTHUYECKas CHUCTeMa) M CHUMBOJIMYECKUM SI3bIK (DU3UKU TIPU
perIeHny y4eOHbBIX U MPAKTHYECKUX 33/1a4;

YBEPEHHO pa3iinyaTh SIBJICHHS (TEIJIOBOE paclIUpeHUe (CKaThe), TEII0BOE
paBHOBECHE, TOBEPXHOCTHOE HATSXKEHUE, CMAayMBaHUE, KaNWJUISIPHBIC SIBICHUSA,
UCIIapeHHe, KOHJEHCAlus, IUIaBJIEHUE, KPUCTAIIU3Aalus, KHUIEHUE, CIOCOObI
Terionepeaadr (TErIonpPOBOIHOCTb, KOHBEKIIHUS, U3JIyYEHHUE), TEIJIOBbIE TOTEPH,
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ANEKTpU3alUsl TeJ, B3aUMOJEHCTBUE 3aps/ioB, ICHCTBUS 3JIEKTPUUYECKOrO TOKa,
KOPOTKO€ 3aMbIKaHUE, B3aUMOJECHCTBUE MAarHUTOB, JE€WCTBHE MAarHUTHOrO MOJS Ha
MIPOBOJHUK C TOKOM) IO ONMHUCAHUIO UX XapAKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacmo3HaBaTh MPOSBICHUE M3YUYCHHBIX (DPU3UUECKHUX SIBICHUA B OKPYXKAIOIIEM
Mupe(B TOM ymciie GU3NYECKUe SIBJICHHS B PUPOJIC: MOBEPXHOCTHBIC M KAMUIUIIPHBIC
ABJICHUS B MpPUPOJE, KPUCTAIUIBI B mpupoje, uznydeHue ConHna, 3aMep3aHue
BOJOEMOB, MoOpCKHe Opusbl, oO0pa3oBaHHE pOCHI, TyMmaHa, UHEsS, CHera,
AIIEKTPUYECKHE SIBIIEHUA B atMocdepe, dJIEKTPUYECTBO JKMBBIX OPraHHW3MOB,
MarHuTHOE MoJje 3eMiid, Apeid MOoJII0OCOB, poJib MAarHUTHOIO MOJS JJI JKM3HU Ha
3emiie, MOJISIPHOE CUSIHUE), IPU 3TOM MEPEBOAUTH MIPAKTUUYECKYIO 3a7ja4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MMPU3HAKN)(PU3UUECKUX SBICHUH;

OMHUCHIBATh H3yYCHHBIC CBOMCTBA Tel W (PUIMYUECKUE SBJICHUS, HUCIOIb3Ys
dbu3nYecKue BENWUYWHBI (TeMIepaTrypa, BHYTPEHHSSI dHEPTUsl, KOJIUYECTBO TEIUIOTHI,
pabora rasa, ynenbHas TEIUIOEMKOCTb BEILECTBA, yJebHAas TEIUIOTa IJIaBJICHUS,
ylenpHas TeIuloTa NapooOpa3oBaHMs, YIAeNbHas TEIJIOTa CropaHus TOIUIMBA,
KOA()PUIIUEHT MOJIE3HOTO JACHCTBHS TEIIOBOW MAaIllMHBI, OTHOCUTENIbHAS BIAXXHOCTh
BO31yXa, OJJEKTPUYECKUH 3apsi, Cuia TOKa, DOJIEKTPUYECKOEe HampsHKeHUE,
conpoTuBiieHHe mpoBogHuka, DJIC B LemMu MOCTOSHHOTO TOKa, JJICKTPUYECKOE
ylIeTbHOE COMPOTUBIICHUE BEIECTBA, pab0Ta M MOIIHOCTH DJEKTPUUYECKOIO TOKA),
IPU ONMCAHHUH TIPABUIIBHO TPAKTOBATHh (DU3UUECKUN CMBICI UCTIOIb3YEMbIX BEJIMUMH,
UX O0003HaYeHUS W EJUHUIBI (PU3NYECKUX BEJIUYUH, HAXOJIUTh (OpPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (DU3MYECKYIO BEJIMYMHY C JPYTUMU BEIMYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYNH;

XapaKTepru30BaTh CBOMCTBA Tel, (PU3NYECKHUE SIBJICHUS U MPOLIECCHI, UCIIOIb3YS
OCHOBHBIE TOJIOKEHUSI MOJEKYISIPHO-KUHETUYECKONM TEOPUHM CTPOEHUS BEIECTBA,
ypaBHEHHE TEIJIOBOro OajlaHca, 3aKOH COXPAaHEHUS DJIEKTPUYECKOTO 3apsjia, 3aKOH
Kynona, npuHIun cynepno3uiu 3JIEKTPUYECKUX MoJeH, 3akoH OMa [ ydacTka
nenu, npasuia Kupxroda, 3akon Oma mis monHoM 1enu, 3akoH Jxoyns-Jlenna,
3aKOH COXPAaHEHHUs DHEPTUH, IIPU TOM PA3JIUYATh CIOBECHYIO (DOPMYITUPOBKY 3aKOHA
€ro MaTeEMaTUYECKOE BBIPAKEHUE;

CTPOUTH TMPOCThIE (PU3NYECKHUE MOJEIH PEATbHBIX OOBEKTOB, MPOIIECCOB H
SBJICHUM, BBIACIATH IIPU O3TOM CYIIECTBEHHBIE W BTOPOCTEIIEHHBIE CBOMCTBA
00BEKTOB, MPOIIECCOB, SIBICHUHN, MPUMEHITh (PU3HUECKHE MOJCIH ISl O0BSICHEHUS
(du3MUECKHX MPOIIECCOB U PEIICHHs YICOHBIX 337124,

O0OBICHATh (U3UYCCKHE SBICHUS, IIPOIIECCHI U CBOMCTBA TEJ, B TOM YHCJIC B
KOHTEKCTE CUTyallud IPaKTHUKO-OPUEHTHUPOBAHHOIO  XapakTepa, MW  peliaTh
Ka4eCTBEHHbIC 3a/Jlaud, B TOM YHCJE TpeOyIoIrMe YHCICHHOTO OIlICHWBAHUS
XapaKTEePHBIX 3HAYCHHH (PU3UYCCKUX BEIIMYMH, NMPHU TOM BBIOHMpATh aJeKBAaTHYIO
(U3UYECKYI0O MOJICIb, BBISBISATH NPUYMHHO-CICIACTBCHHBIC CBSI3M W BBICTPAUBAThH
JIOTHYECKYIO IICTIOYKY PACCYXIASCHUN C OIMMOPOM HAa M3YYEHHBIC CBOMCTBA (DM3NUSCKUX
SBIICHUH, (PU3UICCKHAE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH;

YBEPEHHO peImiaTh pacuéTHble 3amaud (C omopod Ha 2-3 ypaBHEHHS) TIO
M3yyaeMbIM TeMaM Kypca (Qu3MKU, BbIOMpast aJeKBaTHYIO (U3UYECKYIO0 MOJENb, C
MCITOJIb30BAaHUEM 3aKOHOB U (POPMYII, CBSA3BHIBAIOIMINX (U3UUCCKUE BEIMYWHEI,
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3alUChIBATh KPATKOE YCIOBUE U Pa3BEPHYTOE pEIICHUE 3aJlaud, BBISBIATH
HEJIOCTAIOIIUE WM W30BITOYHBIE JaHHBIE, 0OOCHOBBIBATH BHIOOP METOJA pEUICHUS
3a/1aud, WCMOJB30BaTh CIPABOYHBIE JaHHbIC, MPUMEHIThH METOAbl aHAJIN3a
pa3MEpPHOCTEH, UCMOAb30BaTh TpaUUECKUE METOJIbl pEeIlIeHHs 3ajad, MPOBOIAUTH
MaTreMaTH4eCcKue IMpeoOpa3oBaHusi U pacu€Thl, OIEHUBATh PEATHUCTUYHOCTH
MOJIYyYEHHOT'0 3HaueHHs (U3NYECKOW BEJIUYMHBI U ONpENeisaTh pPa3MEpPHOCTh
(br3MYeCcKON BEIMYMHBI, TOJYYEHHON TP PEIICHUH 3a/1auu;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PELIUTh MPHU MOMOIIU (HU3UUYECKUX
METO/IOB, M TpeJjarartb OPUEHTUPOBOYHBIM CHOCOO pElIeHHs, B ONUCAHUU
UCCIIEJOBAaHMS  DPACIIO3HABaTh  IPOBEPAEMOE  IPEANONIOKEHHE  (THIOTE3Y),
MHTEPIPETUPOBATH MTOJYUYECHHBIN PE3YJIbTaT;

IPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUNW WM (PU3NYECKUX
CBOICTB TeJ (KanWIISpHBIE SIBICHMSI, 3aBUCUMOCTD JaBJICHUS BO3yXa OT ero o0béma
U TeMIepaTypbl, CKOPOCTU MPOIIEcca OCThIBaHUS (HArpeBaHUs) MPU U3IYYEHHH OT
[[BETa M3JIydarolel (MOrJIoLAronieii) NOBEPXHOCTH, CKOPOCTh UCHAPEHUSI BOJBI OT
TEMIIEPATypbl JKUAKOCTH M IUIOMIAAM €€ TMOBEPXHOCTH, OJJIEKTPU3ALMSA TEl U
B3aUMOJEHCTBHE JIEKTPUUECKUX 3apsI0B, B3AMMOJAECHCTBUE MOCTOSHHBIX MAarHUTOB,
BU3YyaJIU3allisl MArHUTHBIX MOJEH MOCTOSIHHBIX MAarHWTOB, AEHCTBHUS MAarHUTHOTO
noJis Ha TOPOBOJAHMK C  TOKOM, CBOMCTBa  DJJIGKTPOMAarHuTa, CBOWCTBa
AJIEKTPOJIBUrATENS TOCTOSTHHOIO TOKA):

dbopMynUpOBaTh MPOBEPAEMOE TMPEANOI0KEHUE (THMOTE3y) O BO3MOXKHBIX
pe3ynbTaTax HaOJIOJCHHUM, CaMOCTOSITEIbHO COOUpaTh YCTAaHOBKY M3 HM30BITOYHOIO
Habopa 000pyA0BaHUS, ONTUCHIBATH X0/ ONBITa U (POPMYITHPOBATH BHIBOBL;

NPOBOJIUTh TMPSIMBIE ¥ KOCBEHHBIE W3MEPEHUS (PUINYECCKUX BEIHUYUH
(TeMriepatypa, OTHOCHTENBbHAs BIIAXXHOCTh BO3[yXa, CHJIA TOKa, HAIPSIKCHHE,
yIenbHasl TETUIOEMKOCTh BEIIECTBA, CONPOTUBJICHHE TPOBOJHMKA, paboTra H
MOIITHOCTh 3JIEKTPUYECKOTO TOKA) C HCIOJb30BAaHUEM AaHAJIOTOBBIX W ITU(PPOBBIX
npuOoOpoB, OOOCHOBBIBaTH BHIOOP MeTOAa H3MEpPEHHS, (UKCUPOBATH ITOKA3aHUS
nprOOpPOB, HAXOIUTH 3HAYCHHUE W3MEPSEMOW BEIMYMHBI C TIOMOIIBIO YCPEIHEHUS
pe3yabTaTOB CEPUH U3MEPEHUI U OIICHUBATH OTPEITHOCTh U3MEPCHHIA,

IPOBOAUTH DKCIIEPUMEHTANBHBIC MCCIEIOBAHUS 3aBUCUMOCTEH (U3MUECKUX
BEJIMYMUH (3aBUCHMOCTH JABJICHHS BO3JlyXa OT €ro o0béMa M HarpeBaHusd WIH
OXJIAKJICHUS, UCCJIEIOBAHNUE SIBICHUS TETUIOOOMEHA MPU CMEIIMBAHUHU XOJIOAHOU U
ropst4ed BOJIbI, 3aBUCMMOCTD COIPOTHUBJIEHHS MPOBOJHHUKA OT €r0 JJIMHBI, ILIOIIAAN
MIOIIEPEYHOr0 CEUYCHUS U YJIEJIIBHOIO COINPOTHUBJIEHUS BEIIECTBA MPOBOJHUKA, CHUJIBI
TOKA, IIPOTEKAIOWIETO Yepe3 MPOBOJHUK, OT HaNpPsXKEHUS Ha MPOBOJHUKE,
UCCIIEIOBAHUE MOCIEI0BATEIbHOIO U MAPAIIEIBHOTO COEAUHEHUN MPOBOJHUKOB):
COBMECTHO C yuHmTeneM GOpMYITUpOBaTh 3a1ady W THUNOTE3y HCCICIOBAHMS,
CaMOCTOSITEJIbHO  IMJIAHHUPOBATh  KCCIIEIOBAHUE,  CAMOCTOSITENIbBHO  COOHMpATH
AKCIIEPUMEHTAJIBHYK) YCTAHOBKY C HCIHOJB30BAHHEM HWHCTPYKUMH, NPEACTABIATH
MOJIYYCHHBIE 3aBHUCHUMOCTH (PU3WUYECKHX BEIMYMH B BHJE TaOMUIl W TpaduKos,
OLICHUBATH IMOTPEMIHOCTH, JI€JIaTh BBIBOJIBI ITO PE3YJIbTaTaM MCCIIEIOBAHUS;

coOmoaTh TmpaBuia O€30MacHOro Tpyda Mpu pabore ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTEepU30BaTh MPUHILHUINBI JAEHCTBUSI U3YUYEHHBIX MPUOOPOB, TEXHUYECKUX
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YCTPOMCTB M TEXHOJOTHMUYECKHUX MPOLECCOB C OMOPOM HA X ONMHUCAHMS (B TOM YHCIIE:
CUCTEMA OTOIUJIEHUS IOMOB, THTPOMETp, MapoBasi TypOMHA, aMIEPMETP, BOIBTMETP,
CUYETUHK ANEKTPUUECKOU DHEPTHH, DIIEKTPOOCBETUTENBHBIE npuOopBHl,
HarpeBaTeNbHbIE 3JIEKTPONPUOOPHI (IPUMEPHI), MPEIOXPAHUTENHN U UX TPUMEHEHHUE B
ObITY U TEXHHUKE, MPUMEHEHHE TMOCTOSHHBIX MArHUTOB, 3JEKTPOMArHUTOB,
ANEKTPOABUTATENIb TOCTOSHHOTO TOKA), UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3MUECKHUX
ABJICHUN, HE0OX0AUMbIe (PU3NUYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U M3MEPUTEIbHBIE TPUOOPHI
0 CXeMaM M CXEMAaTHYHbIM pHUCYHKaM (KUAKOCTHBIA TEPMOMETpP, TEPMOC,
MICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CrOPaHUs, 3JEKTPOCKOII, PEOCTaT),
COCTaBJIATh CXEMbl JJIEKTPUUYECKHX LENEH C IMOCIEA0BATENbHBIM U MapAJIIEIbHBIM
COCIMHEHHEM  JJIEMEHTOB, pa3iuyas  YCJIOBHblE  OOO3HA4YeHMsI  JJIEMEHTOB
ANEKTPUUYECKUX LEIEN, UCIOIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YUYEHHBIX
TEXHUUYECKUX YCTPOUCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJIOTMUECKUX MPOILECCOB
pU pelIeHUH Y4eOHO-TTPaKTUYECKUX 3a]1a4;

OPUBOJUTH MPUMEPHI (HAXOAUTh WHGOPMAIMIO O MpUMEpax) MPaKTUYECKOTO
UCIIOJIb30BaHUsT (PU3MYECKMX 3HAHUN B TOBCEJIHEBHOM >KM3HM 1Jisi oOecreueHus
0e30macHOCTH MpU OOpallleHHH C MPUOOpaMU M TEXHUYECKHUMH YCTPONCTBaMHU,
COXpaHEHHUS 3[0pOBbSI M COOJNIOACHUS HOPM SKOJOTUYECKOTO IMOBEJEHU B
OKpYXaoLlIel Cpeae;

OCYIICCTBIIATL ITOUCK I/IH(l)OpMaIII/II/I (1)I/ISI/I‘I€CKOFO COACpKaHUA B I/IHTCpHCTe,
CaMOCTOATCIILHO q)OpMy.]II/Ipy}I IMOMCKOBBIN 3allpoC, Ha OCHOBC UMCIOIINXCA 3HAaHUHU U
CpaBHCHHA  OOIIOJHUTCIIBHBIX HNCTOYHHKOB BBIACIIATH I/IH(bOpMaHI/II-O, KOTOpad
SABJIACTCA HpOTHBOpG‘IHBOﬁ WJIA MOKET OBITh HCI[OCTOBGpHOﬁ;

UCIIOJIb30BaTh IMPU BBIOJIHEHUH YYE€OHBIX 3aJlaHUi HAYYHO-TIOMYJISPHYIO
TUTEpaTypy (HU3UYECKOTO COJIepKaHUsl, CIPABOYHBIE MaTepuajbl, PECYpChl CETH
WNurtepHer, Biagerb mNpuUéMaMu KOHCIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
uH(}OpMaINK U3 OJTHOU 3HAKOBOM CHCTEMBI B JIPYTYIO;

C03/1aBaTh COOCTBEHHBIC TMCHBMEHHBIC U KPATKUE YCTHBIC COOOIIEeHUs, 00001as
UH(POPMAIIMIO U3 HECKOJBKUX UCTOYHHUKOB (DU3UYECKOTO COJICPIKAHMS, B TOM YHCIIC
NyOJIMYHO TPEACTABIATh pPE3yJbTaThl IPOSKTHOW WM  HCCICI0BATEIbCKOU
JCATSIBHOCTH, ITPH 3TOM I'PaMOTHO MCIOJb30BaTh N3YUCHHBINM MOHATHWHBIN aImapar
Kypca (DM3UKH, COMPOBOXKIATh BRICTYIICHUE MPE3CHTAIIUCH;

IIPY BBITIOJTHEHUH y4E€OHBIX MPOEKTOB U MCCIICOBAHUN (PU3NUECKHUX MPOIECCOB
pacrpenensTh 00sI3aHHOCTH B TPYMIIE B COOTBETCTBUU C MOCTaBJIECHHBIMU 3aJla4aMH,
CIEOUTh 3a BBIIIOJHECHUEM IUIAHA JACHUCTBUUA U KOPPEKTHUPOBATH €r0, aJCKBAaTHO
OIICHMBATh COOCTBEHHBIH BKJIAJl B  JEATENBHOCTH TPYIIbI, BBICTPAUBATH
KOMMYHHUKaTHBHOE B3aUMO/ICHCTBUE, MPOSIBIISISI TOTOBHOCTH pa3peliaTh KOH(MIUKTHI.

9 KJIACC
CdopMupoBaHHOCTH y 00YJArOIINXCS YMEHUM:

UCIIOJIB30BAaTh MOHATUA (CUCTEMa OTCUYETA, OTHOCUTEIBHOCTh MEXaHHYECKOTO
JNBH>KEHUSI, HEBECOMOCTD U MEPETPY3KH, LEHTP TSHKECTH, MEXaHUUECKHUE BOJIHBI, 3BYK,
MH(Pa3BYK U YIbTPa3BYK, JEKTPOMATHUTHBIC BOJIHBI, PEHTTE€HOBCKOE H3IyUCHHUE,
[IKaJia 3JIEKTPOMArHUTHBIX BOJIH, UCTOYHUKH CBETA, OJIM30PYKOCTh U
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JaNbHO30PKOCTh, CIEKTPbl WCIYCKAHMS W MOIJIOMICHMs, anbda-, OeTa- U ramma-
U3JIy4YEHHUS, U30TOIIbI, sIIEpHAs U TEPMOSACPHASI JHEPreTUKA) U CUMBOJIMYECKUN S3BIK
(U3HUKYU NpU pelIeHUH YYeOHbIX U IPAKTUUECKUX 3a/a4;

YBEpEHHO  pa3nuyaTh  sBJICHHUS  (PaBHOMEpDHOE W  HEPaBHOMEPHOE
OpSIMOJIMHEWHOE  JIBIDKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE  JBIKCHHE,
CBOOOJHOE TMAJECHUE TeN, JBM)KEHHE 110 OKPYKHOCTH, B3aWMOJICHCTBHE Te,
paBHOBECHE MaTepuUaJbHOW TOYKH, PEAKTHBHOE JBUKCHHE, HEBECOMOCTD,
KoneOaTenbHOe  JIBMKEHHWE  (TapMOHMYECKHE, 3aTyXarolllhe, BBIHYXICHHBIC
KoJeOaHusl), pe30HAHC, BOJIHOBOE JIBUKEHUE (paclpoCTpaHEHUE U OTPaKEHUE 3BYKa,
uHTEpPEepeHsT W AUPpaKuus BOJH), MNPSAMOJIMHEHHOE  pacnpocTpaHEHHE,
OTpaXEHHE U IMPEJOMJICHHE CBEeTa, IIOJIHOE BHYTPEHHEEe OTpaKCHHE CBeTa,
pasiiokeHHe Oeloro cBeTa B CIEKTP M CIOKEHHE CIEKTPaJbHBIX IIBETOB,
€CTECTBEHHAs! PaJMOAKTHBHOCTh, BOSHUKHOBEHHE JTHHEHUATOTO CIIEKTPa U3ITydeHHs)
M0 OMHUCAHUIO WX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPHPYIOIIHX
naHHOE (pu3HUecKoe SBJICHNUE;

pacro3HaBaTh MPOSBICHUEC M3YUYCHHBIX (PU3MUYECKHUX SBJICHUH B OKPYKAIOIIEM
Mupe (B TOM Ynciie GU3UICCKUC SBICHHS B MPUPOJIC: MIPUIMBBI M OTIUBHI, JBUKCHUE
wraner COJIHEYHON CHUCTEMBbI, PEAKTUBHOEC JBMIKCHUE JKHUBBIX OpPraHU3MOB,
BOCHIPHUSTHE 3BYKOB >KMBOTHBIMHU, 3EMIICTPSICCHHE, CCHCMHUYECKUE BOJIHBI, IIYHAMH,
9X0, IIBETa TEJ, OINTHYECKHE SIBIICHHWS B MPUPOJE, OHOJOTHYCCKOE JICHCTBHEC
BUJUMOTO, YyJIBTPaUOJICTOBOIO M PEHTTCHOBCKOI'O W3JIyYCHHH, €CTCCTBCHHBIN
paZMOaKTUBHBIA (DOH, KOCMHUYECKUE JIYYH, PAJHOAKTUBHOE M3IIyUYE€HUE MPHUPOTHBIX
MUHEPAJIOB JeHCTBUE PaIOaKTHBHBIX H3IYICHUI HA OPTraHW3M YeJIOBEKa), IPH 3TOM
NIEPEBOINTH MPAKTHYECKYIO 3a/1ady B Y4eOHYIO, BBIJCIATh CYIIECTBEHHBIC CBOMCTBA
(mpu3Haku) GU3NIECKUX SBICHUM;

ONKCHIBATh H3Y4YEHHBIE CBOWCTBA Ted U (UIUYECKUE SBICHUS, HCIOIB3Ys
duznueckre BeIMUYUHbBI (CPEIHsISI U MTHOBEHHAs CKOPOCTh Tejla IMPU HEPaBHOMEPHOM
JNBU)KECHUH, YCKOPEHHE, MEPEMEILICHUE IIPU PABHOYCKOPEHHOM IPSAMOJMHEHHOM
JIBH>KEHUH, YTIJIOBAsI CKOPOCTh, HUEHTPOCTPEMUTEIIBHOE YCKOPEHHE, CUJIa TPEHUS, CUIIa
YIPYrOCTH, CHJIA TSHDKECTH, YCKOpPEHHME CBOOOJHOIO NaJeHHs, BEeC Tejia, LEHTP
TSOKECTU TBEPAOTO TeEJAa, MWMILYJBC TE€la, WMIIYJIbC CWIbl, MOMEHT CHJIBI,
MexaHu4deckas paboTa U MOIIHOCTh, MMOTEHIIMAIbHASI YHEPTUS Tela, MOAHSITOTO HaJ
IMOBEPXHOCTBIO 3EMJIM, MOTCHUUAJIbHAS SHEPIUsl CHKATOM NPYKUHBI, KHHETHUYECKas
DHEPrus, TOJHAS MEXaHW4YeCKas SHEPrus, MepuojJ W 4YacToTa KojieOaHWH, Mmepuon
MAaTEMaTHYECKOr0 U IPY>KUHHOTO MAasTHHUKOB, JJIMHA BOJIHBI, TPOMKOCTb 3ByKa H
BBICOTA TOHA, CKOPOCThb CBETA, MOKAa3aTelb MPEIOMIICHUS CpEIbl), MPU ONHCAHUU
MPaBWIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCHOJIB3YEMBIX BEIUYHH, UX
0003HaYEHUS U CAUHUIIB (PU3NYECKUX BEITUYUH, HAXOIUTh (POPMYIIBI, CBSI3bIBAIOIINE
JaHHYI0 (U3WYECKYI0 BEIUYMHY C JPYTMMU BEIWYWHAMHU, CTPOUTH TpaduKu
M3YYCHHBIX 3aBHCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKTepru30BaTh CBOMCTBA TeJ, (PU3NYECKHUE SIBICHUS W MPOIECCHI, UCTIONB3YS
3aKOH COXPAHEHHUS SHEPTUH, 3aKOH BCEMUPHOTO TATOTCHUS, TPUHLINI CYNEPIO3ULIUN
CWJI, NMPUHIMUII OTHOCUTENbHOCTH [anmunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHECHUS
HMITYJIbCA, TEOPEMY O KHHETUYECKOW 3HEPT MU, 3aKOH [ yKa, 3akOoH bepHyJu, 3aKOHbI
OTPa)KEHUSI U MPEIOMJIEHUS CBETa, (POpMYJy TOHKOW JIMH3BI, MJIAHETAPHYI0 MOJEIb
aToOMa, HYKJIOHHYIO MOJI€JIb aTOMHOTO SIAPa, 3aKOHBI COXPAHEHHUSI 3apsI0BOrO U
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MacCOBOTO 4YHCEI NpHU SAJIEPHBIX pEeaKUUsIX, NpPU 3TOM pas3inyaTh CIOBECHYIO
(OpMyJIHPOBKY 3aKOHA U €r0 MaTEMATUYECKOE BbIPAKEHUE;

CTPOUTH (PUBMYECKUE MOJICNIM PeaTbHbIX OOBEKTOB, MPOILIECCOB M SIBICHUM,
BBIJICISATh TMPU OSTOM CYIIECTBEHHBIE M BTOPOCTETNICHHBIE CBOMCTBA OOBEKTOB,
MIPOIIECCOB, SABJICHUMN, MPUMEHITh PU3MUYECKUE MOJCIH ISl 00BsICHEHH ST (PU3UIECKUX
MIPOIIECCOB U PEIICHUsI YUeOHBIX 3a/1ay;

OOBSICHATh (PU3MYECKUE SIBICHUS, MPOILIECCH M CBOWCTBA TEJ, B TOM YHCJIE B
KOHTEKCTE CUTyallud IPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa, MW  peuarh
KaueCTBEHHbIE 3aJa4yd, B TOM 4YHCJE€ TpEOYIOIIME YHUCICHHOTO OIICHUBAHUS
XapaKTEePHBbIX 3HAYEHUM (PU3UYECKUX BEJIIMYMH, MPU STOM BBIOHMpATh aJ€KBATHYIO
(bU3UYECKYI0O MOJIEb, BBISBISATh NMPUYMHHO-CJICIACTBEHHBIC CBSI3U W BBICTPauBATh
JIOTUYECKYIO IIEMOYKY PacCyKIeHUM U3 2—3 11aroB ¢ OMOPO Ha U3yUYCHHBIC CBOMCTRA
bu3MYeCKUX SBICHUH, PU3NYECKHE 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO peIlaTh PAcu€THbIE 33Ja4d MO M3y4yaeMbIM TemaM Kypca (U3HKH,
BbIOMpAasi aJIeKBaTHYIO (PU3UYECKYIO0 MOJIEIb, C MCIIOJb30BaHUEM 3aKOHOB U (hopmy,
CBSI3BIBAIOIINX (PU3UYECKHUE BEJIMUMHBI, 3aMUCHIBATH KPATKOE YCIOBHE U Pa3BEPHYTOE
pelIeHHe 3a7a4i, BBISBISATH HEIOCTAIOIINE WU U30BITOYHBIE TAHHBIE, 000OCHOBBIBATD
BBIOOpP METO/a pEIICHMs 3a/layd, HCIOJIb30BaTh CIPAaBOYHBIC JaHHBIC, TPUMEHSITh
METOJIbl aHaju3a pPa3MEPHOCTEH, HCMOJIb30BaTh TpaUuecKue METOIbl PEeIICHUs
3a/lay, TPOBOAWTH MaTeMaTHYEeCKHEe TNpeoO0pa3oBaHusi W pPacu€Thl, OLEHUBATH
PEATMCTUYHOCTh MOJYYEHHOTO 3HAuYeHUs (U3UUECKON BEIUYMHBI M ONPEICISTH
pa3MepHOCTh PU3NYECKON BETUUYHHBI, TOJIYYSHHOU MTPH PEIICHUH 3a/1a4H;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPHU MOMOIIH (HU3HUECKUX
METOJIOB, U TMpejjaraTb OPUEHTUPOBOYHBIM CHOCOO pElIeHHs, B ONHUCAHUU
UCCJIEIOBAHUS PACIIO3HABATh MPOBEPAEMOE MPEIONIOKEeHHE (TUIIOTE3Y), OLIEHUBAThH
NPaBWIBHOCTD MOPSAKA TPOBEICHUS UCCIEAOBAHMS, HHTEPIPETUPOBATD MOTYUSHHBIN
pe3yIbTar;

IIPOBOJIUTH OIIBITHI 1O HAOIIONCHHUIO (DU3WYECKHUX SBICHUN WM (PU3HYESCKUX
CBOWMCTB TeNl (M3y4eHHE BTOpOTo 3akoHa HbIOTOHa, 3aKOHA COXpaHEHUS SHEPTHH,
3aKOHA COXpaHEHUS WMITYJIbCca, JICHCTBHE 3aKOHa bepHyUIMm W BO3HHUKHOBCHHE
NOIBEMHON CHITBI KPbIJIa, 3aBUCHMOCTH IEPHOJIa KOJICOaHH IPYKHHHOTO MasTHHKA
OT MaccChl Tpy3a U >KECTKOCTH TPYKHHBI U HE3aBUCUMOCTH OT aMIUIUTYbI MaJIbIX
KoJIeOaHmii, TPSIMOJIMHEHHOE PacIpOCTPaHEHUE CBETA, PA3OKEHUE OeJIoro cBera B
CIEKTp, HW3y4Y€HHWE CBOWCTB H300paXeHUsT B TIUIOCKOM 3€pKaje H CBOWCTB
M300paKEeHUS TpeaMera B coOuparomie JuH3e, HaOMIOCHUE CIUIONIHBIX H
JTUHENYATHIX CIICKTPOB U3TYyUYEHUs):

dbopMynHpoBaTh TPOBEPAEMOE TMPEANOIOKEeHUE (TUIOTE3y) O BO3MOXKHBIX
pe3ynbTaTax HaONIOJCHHM, CAMOCTOSITEIbHO COOMpaTh YCTAaHOBKY W3 HM30BITOYHOTO
Habopa 000pyAOBaHMS, OMUCHIBATE X0 OMBITa U (HOPMYITHPOBATH BEIBOIBL

POBOAUTh TIPU HEOOXOAMMOCTH CEPHUI0 TPSAMBIX HW3MEPECHHM, OMpenemsis
CpelHee 3HAYCHUE M3MEPSEMON BEJIMYMHBI U ONpEeNsis NOTPEUIHOCTh PE3YIbTaTOB
MPSMBIX W3MEPEHHH, 0OOCHOBBIBATH BHIOOP CTOC00a M3MepeHus: (M3MEPUTEITHLHOTO
npubopa);

MIPOBOJINTH KOCBEHHbIE U3MEPEHUSI (DU3NUECKUX BEIUYUH (CPElIHSISi CKOPOCTh U
YCKOpPEHHUE TeJa IPU PaBHOYCKOPEHHOM JABHKEHHUH, YCKOPEHUE CBOOOTHOTO NaJCHUs,



19

KECTKOCTh MPYKUHBI, KOA(YPUIUEHT TPEHUSI CKOJIBXKEHUS, MEXaHn4yeckas padoTa u
MOIIIHOCTh, YacTOTa W TMEpUoJ KoJeOaHWH MaTeMaTHUYeCKOro M MPYKUHHOTO
MasiTHUKOB, (POKYCHOE pPAacCTOSTHUE COOMparoIleld JUH3bl M €€ ONTHYECKas Cuia,
PaAMOAaKTUBHBIM (POH) C HMCHOJIB30BAHUEM aAHAJOTOBBIX M IU(POBBIX MPUOOPOB:
00OCHOBBIBaTb ~ BBIOOp  METOAA  W3MEPEHMs,  IJIAHUPOBAThb  H3MEPEHUs,
CaMOCTOSATEIILHO COOMpATh 3KCHEPUMEHTANbHYIO YCTAHOBKY, BBIYHMCIATH 3HAYEHUE
BEJIMYMHBl M AHAIM3UPOBATH IOJYYEHHBIE PE3yJbTaThl, OLIEHUBAs IOIPELIHOCTb
PE3yNIbTATOB KOCBEHHBIX U3MEPEHUI;

NPOBOJIUTH JKCIEPUMEHTAIbHBIE HCCICOBAHUS 3aBUCUMOCTEH (U3HUECKUX
BEJIMYMH (3aBUCHUMOCTh IMYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM IBMKEHHH 0e€3
HadaJbHOW CKOpPOCTH, 3aBHUCHUMOCTb CHJIBI TPEHHUS CKOJNBXCHHS OT  CHIIBI
HOPMAaJIBHOTO JIaBIICHUS, IEPHOIa KOJIEOaHNH MAaTEMaTHYECKOTO MasiTHUKA OT JTHHEI
HUTH, OMpENEJICHHE YCKOPEHHS CBOOOJIHOrO TaJeHHUs, WCCICIOBAHUE W3MECHEHUS
BEJIMYMHBI M HAMPABICHHUS WHIYKIMOHHOTO TOKAa, 3aBHUCHMOCThH yIia OTPaKCHUS
CBeTa OT yIJla MaJCHUs, yrjia IMpeJoOMJICHHs OT yIjla MaJeHus CBETOBOIO Jydya,
MCCIIEJIOBAaHNE TPEKOB: HM3MEPECHHE DSHEPTrUW YaCTHIBI 10 TOPMO3HOMY ITyTH (110
dororpadusim)): COBMECTHO ¢ yuyuTenaeM (QOpMyIHpOBaTh 3afadyy M THIIOTE3Y
MCCIIIOBaHNS, CAaMOCTOSITENIbHO IUIAHMUPOBATh HCCIEA0BaHHE, CAMOCTOSTEIBHO
COOMPATh IKCIIEPUMEHTAITBHYIO YCTAHOBKY, MIPEICTABIATD MOJIYICHHBIC 3aBUCIMOCTH
(Gu3NYECKNX BEJIMYUH B BUJIE TaOIHIl U Ipa)KOB, OIEHUBATH MOTPEIIHOCTH, JETIaTh
BBIBOJIBI IO PE3YJIbTaTaM UCCIICJIOBAHNS;

coOmoaTh TMpaBuja Oe30MacHoOro Tpyda IMpu padbore ¢ J1abopaTOpHBIM
000pyaOBaHUEM;

XapaKTepH30BaTh MPHUHIMIBI JCHCTBHUS W3YYCHHBIX NPHOOPOB, TEXHHUECKUX
YCTPOWCTB M TEXHOJIOTMUECKUX MPOIIECCOB C OMOPOM Ha WX ONMHCAHUS (B TOM YHCIIE:
CIUJIOMETp, AATYUKHU TOJIOKCHUS, PACCTOSHUS U YCKOPEHUS, paKeTa, IX0JIOT, OYKH,
nepuckon, (Qoroammapar, MHKPOCKOI, TEJECKOI, ONTHYECKHE CBETOBO/IBI,
CTIICKTPOCKOTI, JIO3UMETp, Kamepa BuibcoHa), WCHONB3Yys 3HAHHS O CBOHCTBaX
br3UYeCKUX ABJICHUM W HEOOXOAUMBIE (PU3HUECKHE 3aKOHOMEPHOCTH, UCIIOJIb30BaTh
CXeMbl ¥ CXEMaTHUYHBIC PHCYHKH H3YYCHHBIX TEXHHUYECKHX YCTPOWCTB,
U3MEPHUTEIHHBIX MPUOOPOB W TEXHOJOTHYECKUX IMPOIECCOB MPU PEHICHUH Y4eOHO-
NPaKTUYECKUX 33714, ONTUICCKUE CXEMBI JUIsl TOCTPOCHUST H300paKEHUH B INTIOCKOM
3epKajiec ¥ COOMpaAroIeH JTMH3E,

NPUBOJUTH MPUMEPHI (HAXOAUTh MHPOPMAIMIO O MPUMEpax) MPAKTUIECKOTO
WCIIOJIb30BaHUSl (DU3MYECKUX 3HAHWUW B TOBCEAHEBHOW JKM3HU I OOECIICUCHUS
0e30macHOCTH TpU OOpalleHHH C MPUOOpaMU M TEXHHUYECKUMHU YCTPOWCTBAMH,
COXpaHEHHUS 3JI0POBbSI W COOJIIOJCHHWS HOPM DKOJIOTHYECKOTO TIOBEJACHHS B
OKPY’KAIOIIEH CPELE;

OCYIICCTBIISITh TMOUCK WH(MOpMaIuu (Guzndeckoro cojaepxanusi B MHTEepHeTe,
CaMOCTOSATEIHHO (HOPMYTUPYS TOWCKOBBIN 3ampoc, HAXOIUTh IYTH OMpPEIeIeHUs
JIOCTOBEPHOCTH TIOJIYYeHHOW WH(GOPMAIIMM Ha OCHOBE WMEIONIUXCS 3HAHUU W
JOTIOJTHUTENbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPU BBIMIOJIHEHUHM YYEOHBIX 3aJaHUM HAYYHO-TIOIMYJISPHYIO
auTepaTypy (U3MUECKOro COJAEp:KaHMs, CIPABOYHBIE MaTepUalbl, PECYpChl CETH
WNutepHer, BnajgeTh npuéMaMu KOHCHEKTHPOBAHMS TEKCTa, MPeoOpa3oBaHUs
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nH(pOpMaIK U3 OJTHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

co3gaBaTh COOCTBEHHbIE IHMCbMEHHBIE W YCTHBbIE COOOILIEHUS Ha OCHOBE
uH(pOpMaIMM U3 HECKOJbKHUX HCTOYHHUKOB (PU3MYECKOTrO COAEpKAHMS, IMyOJIUYHO
IIPEACTABIATh PE3YyJbTAThl POEKTHOW WJIM MCCIEN0BATENBCKON NEATEIIBHOCTH MPH
3TOM TPaMOTHO WCIIOJb30BaTh W3YyYECHHBIM IIOHATUHHBIM alIapar Wu3y4aeMoro
paznena (U3MKM U CONMPOBOXKJAATh BBICTYIUIGHHE MpE3eHTaluel ¢ y4éTtom
0COOEHHOCTEW ayAUTOPUU CBEPCTHUKOB.
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8 KJIACC

Ne HanmenoBanue pasfeinoB U TEM IPOrpaMMBbl KousmmuectBo yacos OnexrponHsie ((POBLIE)
n/m Bcero| KonrposbHsie IpaxkThyeckue obpasoBatesnbHbIe pecypehl
paboThI paboThl
‘Pa3)1e.11 1. TenyioBbIe ABJICHUS ‘
‘1.1 HCTpoeHHe M CBOICTBA BELIECTBA H 6 H H H ‘
‘1.2 HTGHJ‘IOBBIG TIPOTIECCHI H 33 H 1 H 6.5 H ‘
‘I/ITOFO 0 pas3ieny H 39 H ‘
‘Pa3)1e.11 2. DyleKTpUYeCKNe U MATHUTHbIE SIBJICHUS ‘
2.1 ||Dnekrpuueckue 3apsapl. 3apsHKEHHBIE Tena U UX 9 1
B3aMOJEHCTBUA

‘2.2 HHOCTO;[HHHﬁ AIIEKTPUUYECKHUM TOK H 31 H 1 H 10 H ‘
‘2.3 HMaFHI/ITHI)Ie SIBJICHUS H 11 H H 4 H ‘
‘2.4 HBneKTpOMarHI/ITHaH WHITYKITUS H 7 H 1 H 1 H ‘
‘I/ITOFO o pazjaeny H 58 H ‘
‘Pa?.z[e.ﬂ 3. IloBTOPHUTE/ILHO-00001AXO NI MOLYIb ‘
‘3.1 "HOBTOpI/ITCJ‘II)HO-O6O6I_IlaIOHlI/II71 MOIYJTb || 5 || H H ‘
‘I/ITOFO o pazaeny || 5 || ‘
IOBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME || 102 || 3 | 22.5 | |
9 KVIACC

No HanmeHnoBanue pa3aesoB U TeM IporpaMMbl ‘ KonmuecTBo gacoB ‘ DnekTpoHHbIE (1M POBBIC) 00pa3oBaTEIbHBIE

n/n Beero||  KonTpombHbIe IIpakTHyeckue PeCypesl

paboTHI paboTHI

‘Paaz[e.n 1. Mexannueckue siBJCHHUS ‘
‘1-1 HMGX&HI/I‘ICCKOC NIBYDKEHUE U CIIOCOOBI €r0 OIUCAHUS || 30 || 1 “ H ‘
1.2 ||BzaumopeiicTBue Ten 18
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Ne HaumeHnoBanue pa3zaenoB U TeM IpOrpaMMbl ‘ KomnuectBo yacoB ‘ OnextponHble (U(PoBBIE) 00pa3oBaTEIHLHBIE
n/m Beero|| Konrtponbusle IIpakTrueckue pecypeet
paboTh paboTh
‘1-3 H3aKOHI)I COXpaHEHHsI H 15 || 1 H 2 H ‘
‘I/ITOFO 10 paszemy H 63 || ‘
‘Pa3)1e.11 2. Mexanu4ecKkue KoJ1e0aHusl M BOJIHbI ‘
‘2-1 HMexaHquCKHe KOJIeOaHMsI H 8 || H 3.5 H ‘
‘2-2 HMexaHquCKHe BOJIHBL. 3BYK H 10 || H 3 H ‘
‘I/ITOFO 0 paseny H 18 || ‘
‘Pa3)1e.11 3. DJIeKTPOMATHUTHOE T0JIe M 3JIEKTPOMATHUTHbIE BOJTHBI ‘
‘3-1 HBneKTpOMarHI/ITHoe 0JI€ U AJIEKTPOMATrHUTHBIC BOJIHBI H 6 || H H ‘
‘I/ITOFO 0 paseny H 6 || ‘
‘Pa:me.ﬂ 4. CBeToBbIe sIBJICHUS ‘
‘4-1 H3a1<0HLI pacIpoCTpaHEeHHs CBETA H 8 || H 2 H ‘
4.2 |JTum3st u onrrrueckie mpHGOPEI 6 | [ 1 [ |
‘4-3 HPa3no>KeHHe 0esoro cBeTa B CIIEKTP H 2 || H 1 H ‘
‘I/ITOFO 0 pasjeny H 16 || ‘
‘Pa:men 5. KBaHTOBLI€E SIBJICHHS ‘
‘5-1 HI/ICHYCKaHI/IC H HOTJIOLIEHUE CBETA ATOMOM || 4 || “ 1 H ‘
‘5-2 HCTpOGHI/IC aTOMHOTO si/Ipa || S || “ H ‘
53 _|slneprsie peaxmm L7 ] ! | | |
‘I/ITOFO 10 paszeiy || 16 || ‘
‘Paaz[e.n 6. IloBTOPUTEIHLHO-0000 AU MOTYJIb ‘
6.1 |[Mexannueckue sBICHHS (IOBTOPUTEIHLHO-0000IIAIOIIHIA 6 3
MOJYJIb)
6.2 || TeroBble siBiIeHUS (TOBTOPUTEIHHO-0000IIAIOIINI MOTYITB) || 3
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No HanmenoBanue pa3aeiioB U TEM IpOrpaMMbl ‘ KomnuecTBo yacoB 3J'IeKTpOHHI)Ie (III/I(l)pOBLIC) O6paSOBaTeJ'II>HI)Ie
n/n Beero|| Konrtponbusle IIpakTrueckue pecypesl
paboTh paboTh
6.3 | DmexTpoMarHuTHBIC SIBICHUS (TIOBTOPUTEIBHO- 3 1
0000IIATOIITIIT MOTYIIB)

‘6-4 HCBGTOBHG SBJICHUS (TIOBTOPHUTEIHHO-0000IIAOIINI MOTYIIb) H 1 || H 1 H ‘
‘6-5 "HOBTOpI/ITeJII)HO-0606HIaIOHII/Iﬁ MO/TyJTb H 4 || H H ‘
‘I/ITOFO 0 pas3ieny H 17 || ‘
|OBLLEE KOJIMYECTBO YACOB I10 [IPOT'PAMME | 136 || 3 [ 265 [ |




