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1.00mue ceenenus

1.1. Hear mnposexeHHss jK3aMeHa — ONpeJENeHHE OOLIETO YPOBHS IOATOTOBIEHHOCTH
abUTYpUeHTOB 10 (PM3UKE JUIS BEICTPAMBAHUS UX PEMTHHIA [PU 3aYUCIIEHHHU IO KOHKYPCY.
1.2. ®opma nposeaeHns 3k3aMeHa. BCTynurebHble HCMBITAHUS MPOBOAATCS B MHCHMEHHON
dopme. ITuceMenHbIe paGoTH! (B TOM YUCIIE YEPHOBUKH) BBIIOTHSIIOTCS Ha JTHCTAX BKJIAIBIIAX,
Ha KOTOPBIX HEJOIIYCTUMbBI HUKAKUE YCIOBHBIE IOMETKH, PACKPBIBAIOLINE aBTOPCTBO PAbOTEL.
Berynuresbable HCIBITaHUS MOTYT IPOBOJUTHCS C IPUMEHEHUEM JUCTAHIIMOHHBIX TEXHOIOTHH
cornacHo «PernamenTy - mpoBeneHHs BCTYNHTENBHBIX HcmbiTanuii Bonl'Y ¢ mpumeneHuem
AMCTaHLMOHHBIX TEXHOJIOTHI) (B peXuMe BUACOKOH(EPEHIUH/ B BHE OHJIANH-TECTHPOBAHMS).
B aTOM cilyvae BCTYyNMTENBHOE UCIBITAHHUE IPOXOMUT B Ba dTara. [IepBhIi 3Tam MpeacTaBiseT
cO0ON MUCBMEHHYIO PabOTy CO CTPYKTYPOJ, aHATOTMYHOM OYHOMY MHCBMEHHOMY dk3ameny. Ha
BTOPOM OTalle IIPOBOJUTCS YCTHOE cobecenoBaHue.

Jluna, He sBuBIIMECS 0€3 YBaKHUTENBHBIX NPUYMH Ha BCTYIHTENBHBIE HCIIBITAHUS,
NOJIyYMBIINE «HEYAOBJIETBOPUTENBHOY, K JATBHEHIIMM UCIIBITAHUSIM HE JOMYCKAIOTCS.

AOWUTYPHMEHTBI, HE SBUBIIMECS Ha BCTYIUTENbHBIE MCIBITAHUS 110 YBaXKHTEIbHOMN
OpUYMHE, TOATBEPXKACHHOW  [JOKyMEHTaMH, JONYCKAlOTCI K  clade  IMPOIYILEHHBIX
BCTYNUTENIBHBIX UCIIBITAHUK 110 Pa3spelleHUIO 3aMECTUTENS [IpEACeaaTeNs MPUEMHON KOMUCCUH
WIM  OTBETCTBEHHOIO CEKpeTaps B IpeJesaX YCTaHOBJIECHHBIX CPOKOB  IIPOBEICHUS
BCTYNUTEIBHBIX UCTIBITAHUM.
1.3. Ilpopo/skuTebHOCTh 3K3ameHa. [IpOJOJDKMTENBHOCT, IMCHMEHHOIO 9K3aMEHa JUls
notoka — xasa vaca (120 muuyT) Oe3 mepepeiBa. B ciyyae mpoBemeHHMs BCTYIHTEIbHBIX
HCIBITAHUA C MPUMEHEHUEM JUCTAHIMOHHBIX TEXHOJIOTHA MPOMOIKUTENBHOCTE IEPBOro 3Tama
(mucbMeHHas paboTa) cocTaBisieT noiaropa yaca (90 MuHyT).

2. CoaeprxaHue mporpaMmal
O6uue moJ1oxKeHus

JlanHast mporpaMma COOTBETCTBYET KypCy (M3UKM B paMKax CpPEJHErO IOJHOTO
obpasoBanus. Ha BCTYNUTENbHBIX 3K3aMEHaX 10 (U3MKE OCHOBHOE BHMMAHME OOpaIlaeTcs Ha
MOHNMaHWEe AOWTYPHEHTOM CYIIHOCTH (DPU3MYECKUX SBJICHWUHA K 3aKOHOB, HA YMEHHE
MCTOJIKOBBIBATH CMBICT (QUM3UYECKMX BENMYMH M IOHITHH, a TakKe HA HABBIKM pEIeHMsS
usuueckux 3amau nmo pasjenam mporpammsl. [Ipy 3TOM aOMTYypHEHT MOJKEH MHPOSBHTH
OCBEIOMJIEHHOCTh B BOIIPOCAX, CBA3AHHBIX C UCTOPUEH Ba)KHEHINMX OTKPBITHHA B (HU3MKE U
POJIBIO OTEUECTBEHHBIX U 3apPyOEXHBIX YYEHBIX B pa3BUTHH (pusuku. Kpome TOro, momyckaercs
IPaMOTHOE, MOAKPEIJIEHHOE JOCTATOYHO MOAPOOHBIMH MOSCHEHHUSIMH, MCIIONbL30BaHNE 3HAHMIA,
BRIXOIAIIMX 32 paMKH IIKOJLHOrO Kypca OQHU3UKH. OK3aMEHYIOUIMMCS IODKEH yMETh

II0JIB30BATLCH IPU pacyeTax cuctemoir CH u 3naThH CIANHUIL Bl OCHOBHBIX (bI/ISI/I‘IGCKI/IX BCJIMYHMH.



Cnmcok Tem Kypca pU3HKH, BLIHOCUMBIX HA YK3aMeH
Mexannka

1. Kunemaruka. Mexanuueckoe nsukenne. OTHOCHTETLHOCTh ABMKeHHS. CHCTEMa OTCUETA.
Marepuansras touka. Tpaexropust. ITyTb u nepememienre. MrHOBEHHAs CKOPOCTh. Y CKOPEHHE.
Crnoxxenue ckopocrei.
2. PaBHOMEPHOE M DaBHOYCKOPEHHOE IMPSIMOJMHENHOE NBMKeHMe. ['padiKi 3aBHCHMOCTH
KUHEMATHYECKUX BEJTMYMH OT BPEMEHH B PABHOMEPHOM ¥ PaBHOYCKOPEHHOM JIBUIKEHHH.
3. CBobonHoe magenue Te. 3aKOH COXPAHEHHUs! SHEPTUM IIPU CBOGOIHOM NaICHHH.
4. KpuBonuueliHOe NBHKEHHE TOUKM HA [PHMEPE JBMKEHUS Tea, OPOIIEHHOrO MO YIJIOM K
FOPU3OHTY.  YCKOpEHHE  [pM  PAaBHOMEPHOM  [JBMXKEHMM Tela 1O  OKPY)KHOCTH
(UEHTPOCTPEMHTENLHOE YCKOPEHHE).
5. OcHoBbl juHamuku. IlepBeit 3akon Heloroma. HMmepumanbHas cCHCTeMa OTCUeTa.
[IpeobpazoBanus ["anuses. [Ipuruun oTHOCHTEMbHOCTH [ ammes.
6. Bsaumoneticteue Ten. Cuna. Macca. Llentp Tsmxectn. Bropoit 3akon Herotora. Crioxenue
CHL
7. Cuna ynpyroctu. 3akon I'yka. Cuibl TpeHus, K03 OUIHEHT TPEHHUS CKOJIBKESHHUS.
8. 'paBuTauMoOHHBIC CUITBL. 3aKOH BCEMMPHOTO TsroTenus. Cuna Tspkectd. Bec Tena. Brusuue
BpamieHust 3emiu Ha Bec Tena. HeBecomocts JIBHIKEHHME MCKYCCTBEHHBIX CITYTHUKOB. [lepBas u
BTOpas KOCMHUYECKUE CKOPOCTH.
9. Tperunii 3akon HeroToHa.
10. MoMeHT cuitbl. Y CI0BHS paBHOBECHS TEJI.
11. 3akoHbl coxpanenus B MexaHuke. IMIyIsce Tena. 3aKkoH COXpaHeHHs UMITyIbca. PeakTusHOe
JBYOKCHHE.
12. Mexanuueckas pabora. Mommocts. KuHernueckas W NOTEHIMANbHAsS SHEPrus. 3aKkoH
COXpaHeHHsI 9HepruK B Mexanuke. KoapuuueHT mose3noro qeicTBHs.
13. Mexanuka >xunkocredt u raszos. Jlapnenue. 3axoH Ilackais ISl JKMIKOCTEH M Ia3oB.
Cooluwaromuecs cocymsl. ITpuHLIMN ycTpoHCTBA TMAPABIMYECKOTO mpecca. ATMOochepHOe
napnenue. Mismenenune atmMocepHOro faBieHus ¢ BEICOTOM. BapomeTpsl. MaHOMETpEI.
14. Apxumenosa cuiia JUis KUIAKOCTEH U ra30B. Y CI0BUS IIaBaHUs TEL.
15. JIBrokenne UAKOCTH 10 Tpy6am. 3aBHCHMOCTb [aBJEHMs JKHAKOCTH OT CKOPOCTH ee
TeueHus (ypaBHeHue bepuyium).

Moaexyasipuas ¢pusuxa. Tepmoaunamuka
16.  OCHOBBI MONEKYJISIPHO-KHHETHYECKOH Teopud. OMBITHOE OGOCHOBAHHE OCHOBHBIX

TOJI0XKEHUH MOJIEKYJIIPHO-KMHETUYECKOH Teopuu. BpoyHosckoe nmxernue. Juddysus. Ocmoc.



17. Macca u pasmep momexyn. Kommuectso BemecTBa. Mok, TlocrosHHas Asorampo.
H3mepenne ckopoctn Monekyin. Ompit Illtepna. BsanmozeicTeue Monexyst.
18. Mogenn rasza (uneanpHbI ras, Momens YOPYTUX IMIapoB, CTATUCTHYECKAs MOJENb),
KUIKOCTH M TBEPIIOTO Tefla (KJaccuyecKas, KBaHToBas).
19. OcHOBBI TepMOAMHAMUKH. Temneparypa u ee usmepenue. AGcomoTHAS TeMIlepaTypHas
mKana. CBA3b TEMIEPATYPBl U KHHETHYECKOMH SHEPIUH MOJIEKY L.
20. BuyTpenHsis osmeprus. KoIM4yecTBO TEIIOTHL YiensHas TEIIOEMKOCTh BELIECTBA.
YpasHeHue Teroporo Gamanca. PaGora B TepMOIMHAMuUKe. [IepBBIi 3aKOH TEPMOIUHAMUKH.
M3oTepmuyeckuii, U30XOpHBIH U 1300apHBIil Tpoueccsl. AnuabaTHbIit npouecc. [Ipumenenue
TIEPBOro 3aKOHA TEPMOJAUHAMUKH K H30IIPOLIECCAM.
21. HeoGpaTiMOCTh TEMNIOBBIX MPOLECCOB. BTopoii 3akoH TepMOIMHAMHUKH.
22. TlpuHuUI JEHCTBHA TENJIOBBIX JBHIrATENeH. KIIJI rtermoBoro meurarens w  ero
MaKCHMajbHOE 3HAYEHUE.
23. WpeampHerii ras. WpeanbHbil ras. OCHOBHOE YPaBHEHHE MOJIEKYJIAPHO-KUHETHYECKON
TEOPHUH UICATIBHOIO Ta3a.
24. VpaBHEHHME COCTOSHHS HICATLHOrO rasa (ypaBHeHME Menneneera — Knaneitpona).
YHuBepcanbHas ra3oBas MOCTOSHHAA. 3aKOH Hansrona. M3oTepmudeckuit, H30XOpHbBIA u
U300apHbII MPOLECCH.
25. Kuznxocty u TBepable Tena. Mcnapenue U KOHIGHCALHS. HacpIneHHbIe U HEHACHICHHbIE
napel. KuneHue >KUIAKOCTH. 3aBHCHMOCTD TEMIIEPATYPhl KHUIIEHUS XHUIKOCTH OT JaBJICHUS.
BnaxnocTs Bo3myxa.
26. Kpucrammideckne u amopdusie Tena. [IpeoOpazoBanne SHEpruM IpH H3MEHEHUAX
arperaTHOro COCTOSIHMS BELIECTBA.

OcHOBBI 2JIeKTPOAMHAMHUKH
27. DnexTpocTaTyka. DNeKTPU3ALKS TElL. DnexTpuueckuit 3apsn. Baanmoneiicteue 3apPSKEHHBIX
TeJI. 3aKOH COXPAHEHMUS INEKTPHYECKOTO 3apsna. 3axoH Kynowna.
28. Dnextpuueckoe moje. Hanpsoxkennocts  snextpuueckoro moms. CHIOBBIE JIHHEE.
OJNeKTpUYECKOe TOJIe TOYEYHOro 3apsija, ABYX Da3HOMMEHHBIX 3apsiOB, ABYX OIHOUMEHHDBIX
3aps7I0B, IUIOCKOTO KOHAGHCATOPA.
29. PaboTa 91eKTpOCTATHYECKOTO MO IpH  NepeMelleHuH 3apsiaa. [loTeHuuanTbHOCTD
SJICKTPOCTATHICCKOTO 1071, PasHocTs motenumanos. Ilotenmman. [Ipusiumm CYNEPIO3HIINU
MOJIEN.
30. IIpoBOIHMKH B 3JIEKTPHYECKOM MOJIE. DIEKTpUYECKas EMKOCTb. Konnencarop. Emkocts
IIIOCKOTO KOHAGHCATOPA. DHEPIUs AJIEKTPUYECKOTO MOJIS.

31. Ius0€eKTPHKH B 37EKTPHYECKOM TIOJIE, JuonexkTpudeckas NpoHULAEMOCTb.



32. TIOCTOSHHBIH  3IEKTPUYCCKUH TOK. OnexTpuuyeckuii  Tok. HoOCHTETH CcBOGOIHBIX
SNICKTPUYCCKUX  3apsfIOB B MeTa/UlaX, MKUAKOCTAX © rasax. CHia TOKa. Hampsoxenue.
Conporusnenre mposoguukoB. 3akom Owma s ydactka wnenu. llocnemoBarensHoe wu
NapaljienbsHOe COEAUHEHUE IIPOBOJHUKOB.
33. DnexTpomBrKyIas cuna. 3akon OMa A8 MOTHOMN uenu. PaboTa u MomHOCTE ToKa. 3akou
Jlxoyns — Jlenua.
34. TlomynpoBomuuku. CoGcrsennas u pUMECHAs IPOBOAUMOCTE IOJIYTIPOBOAHUKOB. P-n
IEPEXOI.
35. Maruutroe 1ose. DieKTpoMarHuTHas MHIyKUus. MarauTHOe nose. MHIyKIHa MarHUTHOrO
nons. Cuna, JIEHCTByIOIIas Ha MPOBOZHHK C TOKOM B MATHATHOM MOJIe. 3akoH Ammepa.
BsaumonelicTBre MPOBOIHIKOB ¢ TOKOM.
36. leficTBHE MarHUTHOTO OISt HA ABrKylmics 3apsaa. Cuia Jlopenna.
37. MarnuTHas IpOHUNAEMOCTh. MaruuTHbIe CBOHCTBA BemecTsa. GeppoMarHeTusM.
38. DnexTpoMarHuTHas MHAYKUHMS. MAarHUTHBIH TOTOK. 3aKOH AJIEKTPOMArHUTHON MHIYKLUH.
[Ipasuno Jlenua. Buxpesoe dnexrpudeckoe none. Camonunykims. MHIYKTHBHOCTS. DHeprus
MarHuTHOTO TOJIs.

Kosebanus u Bonum
39. Mexannueckue kone6anus u BojiHbl. CBOGOIHDIC KONEOAH S, ["apmonnueckue konedanus.
AMIUIITY/la, TEpHOA M  yacToTa KoneGaHuit. MaTeMmaradaeckuii MasTHUK.  [lepuop
MaTeMaTHYECKOT0 MasTHHKA.
40. Ilpeepamenye sSHepruM NMpH TAPMOHHYECKUX KOTEOAHMSIX. BeiHy>xneHHbIE KONEGaHUs.
Pesonanc. [Tonstue 06 aBToKone6anusx.
41. Pacnpocrtpanenne xoneGauuii B yupyrux cpezpax. Ilornepeunsle U MpomOIBbHBIE BOJIHBL.
Hnuna Bosmel. CBS3b BOIHBI CO CKOPOCTBIO €€ pacrnpocTpaHeHus.
42. 3ByKkoBble BOHBL. CKOPOCT 3BYKa U BBICOTA TOHA.
43. DnextpomarHuTHble KoneGamms u BonHeL KoneGarensHbIi KOHTYp. CB0oGOIHBIE
SJIEKTPOMArHUTHbIE Kosebanus B KOHTYpe. [IpeBpainenue sHepruu B Kone6aTebHOM KOHTYpE.
CobGcrBeHHast yacTora Konebanuii KOHTYpe.
44. BbIHy)K[ICHHbIE 3JIEKTPUYECKHE KOMEGAHMUS. [lepemenHblit snexrpuyeckuit Tok. I eHepaTop
[ICPEMEHHOrO TOKA. AKTHBHOE, €MKOCTHOE M HHIYKTHBHOE CONPOTHBIICHH. HeficTByromnue
SHAYCHHA CUJIBI TOKA U HAIPSDKEHUS. Pe3onaHc B anexTpuyeckoit memu.
45. Tpancdopmarop. ITponsBoxcTso, nepenaya 1 oTpebIeHne 3IeKTPHIECKON SHEPTHHL.
46. DnexTpoMarHuTHbIE BOMHEL CKOPOCTH HX pacnpoctpanenus. CBOHCTBa 3JI€KTPOMArHUTHBIX

BOJIH.



47. IlpuHuunel paguocessu. Msnydenue u [IpMEM DJIEKTPOMArHUTHEIX BOJH. M306perenne
panuo A.C. [Tonoseim. lkana 51eKTPOMarHUTHBIX BOJH.
Onruka

48. TlpsamomuueitHoe pacmpocTpaneHye, OTpaXeHue u npenomienue cpera. JIyd. CkopocTs
CBETa. 3aKOH OTPaXEHUsS W TIPENOMICHHUS cBeTa. [loKazarTels npejomienus. Ilonnoe
BHyTpennee oTpaxeHue. llpenenbubli yron momHoro otpawenms. Xox aydeil B Ipu3Me.
Ioctpoenue usobparxennit B mmockom sepkare.
49. Cobuparomias U paccenBarom@as JTMH3bL. ®okycHoe paccTosHHE NHH3EL. DOpMya TOHKOH
mH3bL [locTpoenne nzo6paskeHui B TMH3aX. ®oroanmnapar. 'na3. Oyxu.
50. Korepentnocts. UnTeppepenuus caera. [Ipunnun Trofirenca-Ppenens. Tudpakuus ceera.
Hudpaxuuonnas pemerka. Ionspusanus ceera. [TonepeyHoCTh CBETOBBIX BOJIH.
51. lucnepcus ceera.

Snepnas ¢pusuka
52. OmpIt Pesepdopma no paccesuuo anb(a-yactuy. [Inanerapuas Momens aroMa. boposckas
MOJIEJIb aTOMa BOIOPOA.
53. PannoaxtuBHOCTB. Asba- U GerTa-4acTHLbI, ramMma-usiryueHie. Metoasl HaOmOAeHUS U
PETUCTPALMK YaCTHIL B SACPHOM (pU3HKe.

54. Cocras sipa aroma. 3apsj aapa. MaccoBoe 9HciIo aapa. M3oromel.

3. Meroauka n kpurepun GopMUpPOBAHUST OLEHKH

Ouenka NUCHLMEHHOro YK3aMeHa npoussoaures nmo 100 6aabHoM mKaJe.
3ananus sk3amena no dusuke conepxar 15 sanay. U3 aux 10 3amad Al-10 B Buae Tecra, TO ecTh
UMEIOTCS BapHaHTBl 0TBETOB. M 5 3ana4 B11-15, KOTOpbIE HOMKHBI COTEPIKATH pa3BepHYTOE
pelerre. 3a KaXIyl0 TECTOBYIO 3ajady BbICTaBlseTcs 0 GaioB, ecnu BBIOPAHHBIA OTBET
HEBEPEH, 5 OaJlIOB, €CITU OTBET BEpeH. 3a KaKIYIO 3a7a49y C pa3BEpHYTHIM permrenneMm b11-15
BLICTABJIACTCS  KOIM4YecTBO OamioB (ot 0 no 10-TM) B 3aBHCHMOCTH OT JOMYIIEHHBIX
abUTYpHUEHTOM OIUOOK.
MaxcumansHblil 6as 3a pemenHyo 3amady rpymnsl b11-15 craBures, ecu:

1) xon pemenus noapoGHO omucan:;

2) clhenaH pUCYHOK, YEPTEX UM CXeMa, MOACHSIONIHE YCJIOBHE 3a1a4 U XOJ] €€ PELIEHHUS, C

0003HaueHnEM Ha HeM ()M3MYECKUX BEINUMH;
3) mosyYeHsl HeOGXOMUMBIE (OPMYJIBI 1 PaBUJIbHBIA YMCIICHHBIA PE3YIIbTAT;

4) BBIIOJHEHA IPOBEPKA PA3MEPHOCTH HANHIEHHOM (pusmueckoit Benmmuunsl B cucreme CU.



3a KaXIy1o JOMYIIEHHYIO OMUOKY H HEJOUeT OLEHKA CHIIKACTCS. 33 HENONHOCTHIO PELICHHYO
3a/laty BBICTABIAETCS KONMYECTBO OaioB, MPONOPLUOHANBHO MPABUIBHO DELICHHON YacTH
3a1a4H.

MaxcumanbHplil Gamt MOKET GBITH BBICTABIIEH, HECMOTpPS Ha HaJIMYUE OIHOTO-IABYX
HCJOYETOB, €CM aOWTYPHEHT JaNl OpHIHHAILHOE pENIeHHe 3aiad, MPOJAEMOHCTPUPOBAT
HECTaHIAPTHOCTD MBILIEHHUS M 3HAHUS, BBIXO/ISALIME 32 PAMKH IIKOJIBHOTO Kypca (GH3HKH.
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