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L.MACIIOPT PABOYEN TPOI'PAMMbI YYEBHOU M CLUILIAHBI
OU3UKA
1.1. O6aacTs npumenenus padoveii NporpaMmbl :
[Mporpamma 06meoOpa3oBarebHOR  Y4COHOH JTHCLHILIHHDI «@Du3nkay TpeIHA3HAYCHE| Lisl
mayuennst Gu3nkn B MPOGECCHOHATBHBIX  00PA3OBATENILHBIX OPraHH3AIMAX CIIO, pealu3yrOmMuX
o6pasoBateIblylo NporpamMmy cpeamero oodmero 06pa3oBanus B lpeleiiaX OCBOCHHA OCHOBHOM
npodeccoHaIbHON 00pa3oBaATE/IbHOH MPOrPaAMMEBI CIIO (OIIOIT CITO) Ha Gase OCHOBHOTO OOMIETO
00pa30BaHHus [IPH HOATOTOBKE CIICLHATHCTOB CPE/IHEro 3BEHA,
[Tporpamma pazpaboTaHa Ha OCHOBE TpeOoBaHHH ®I'OC cpeanero obmero odpasoBaHus,
IPeBABIAEMBIX K CTPYKTYPE, COJIEPKAHUIO U pe3yJibTaraM OCBOCHHS yueOHOH AUCIHILIHHbI
«DusnKay, ¢ yaerom [IpumepHoii 0CHOBHON 00pa3oBare/ibHOM NPOrpaMMbl CPEIHETO o01ero
oGpazoBaHus, 0700PEHIOl pereHneM (erepalbHoro y4eOHO-METOAHUECKOTO 00BeIMHEHHUS 110
obieMy 06pazoBaHuio (1poToKo: o1 28 nions 2016 T. No 2/16-3) u yrounenunit HayuyHo-MeTOAHICCKAM
cosetoM llenTpa npodeccronanbHOro 06pa3oBaHus U CHCTEM kpaTrpukainii GI'AY
«®UPO».1mporoko:t Ne 3 ot 25 mas 2017

1.2.MecTo y4eOHO# AMCOHNIHABI B CTPYKTYPE NPOTPAMMBbI OATOTOBKH CTICIHATHCTOB Cpeamero
3pena: yueOHas guCIUIIMHA «Du3HKa» HAXOAUTCS B COCTaBE 00me0OpazoBare/IbHOrO MUK
JHCIMIUTHE 110 BLIGOPY. GOpMIPYEMbIX H3 00s3aTeTHHBIX TPE/IMETHBIX oonacreit [TICC3 juist
crienuanbiocteit CIIO Texnuyeckoro npoduis npodgeccHoHaIbHOTo 00pa3oBaHus C y4eToM

rpeborannii @IOC wist CrienalIbHOCTH 09.02.07 UndopMallHOHHBIE CHCTEMB! H MTPOrpaMMUpPOB3HIE

1.3. Llesn 1 323291 y4e0HOi AHCIANIHHBL — TPeOOBAHHUS K p‘esy.ub'ra'ram ocBOeHNs yueOHO
AUCHHILIHHBL:

Copeprkarne 11porpaMmbl « PH3KMKa» HAIPABICHO Ha JIOCTHIKCHIE CICTYIOMINX Hee:
« OCBOGCHHE 3HAHMH O (YHIAMEHTAIbHBIX (PU3MUECKAX 3aKOHAX H MPHHLMIAX, JICKAIIHX B OLHOBC
COBPEMCHION (DU3UUCCKOH KapTHHLL MHPa: Haubosee Baﬂcnél_x OTKPBITHAX B 00nacTH  (u3MKH,
OKA3aBIIUX OINpEACIAIOIIEE BIHIHHC HA PasBHTHE TEXHHKH H TEXHOJOTHH, METO/aX HayHHOIOo
MO3HAHHS TPUPO/IbL; ' it
o OBIaJeHHE YMECHHAMH IIPOBOJUTL HAOMONEHMS, ILIAHHPOBATH W BBILOJIHATH IKCTIEPHUMEHTEI,
BBUIBHTATH THTIOTE3Bl N CTPOUTH MOJIE]IH, TIPUMCHATh MOTYHCHHBIC SHAHUA [10 husmke U1 00BSICHEHHA
pa3s006pasHbIX (PU3MHCCKUX SBICHUH H CBOMCTB BEIIECTB; NMPAKTHYECKH HMCIOJIB30BATH (DH3HIECKHE
SHAHMSL OLECHUBATH JOCTOBEPHOCTE €CTECTBEHHO-HAY 4HOH nipopmalyn;
* pa3BATHE 103HABATC/IbHBIX HHTEPECOB, HH re/LTIeKTYATRHBIX M TBOPYECKHX CMOCOOHOCTEH B pauecce
MPHOOPETCHYSE 3HAHUH H yMEHHH 110 pu3UKe ¢ UCIHOJIL30BAHMEM PA3IHUHBIX HCTOUHHKOB udopymanuu |
i COBPEMEHHbLIX MHPOPMAHOHHBIX TEXHOIOMH: : i
o BOCHUTaHWE YOEK/IEHHOCTH B BO3MOKHOCTH [O3HAHHA 33KOHOB MTPHPOJBL,  MCIIOJIB30BAHUS
pocrHkennit  Quznku  Ha  0jaro  pasBUTHS  YEOBEYECKOW  MBHJIM3ALHH, HEOOXOTUMOCTH
COTPYAHHMYCCTBA B ITPOIECCE COBMECTHOTO BLIIOTHCHHA 37144, YBOKUTEIBHOTO OTHOILCHUS K MHCHHIO
OITOHEHTA MPH OBCYKACHIH MPOOIEM €CTCCTBEHHO-HAYTHOIO COACPKANHNA; IOTOBHOCTH K MOPAILHO-
YTHYUECKOl OLCHKE HCMOMb30BAHHS HAYYHBIX JOCTHIKEHWi, YyBCTBA OTBCICTBCHHOCTH 3a 3AIIHTY
OKpYIKaroIieh cpejibl; : 1k
* HCITOML30BAHME IPHOOPETEHHBIX 3HAHHUHA N YMEHHH 1A PEUICHHS IPAKTHHCCKIX 3a1a [IOBCEAHEBHOU
JKU3HH, obecriedenHs 0e30nacHOCTH COOCTBCHHOM JKH3HH, PALMOHATBHOTO PUPOAOLIOTH30BAHUA U
OXpaHbl OKPYKAIOIIEH ¢pe/ibl # BOSMOKHOCTH MpUMEHEHHs SHaHUH MPH PElICHUH 3a/1a4. BOSHUKJIOINX ¢
B moclreytoieil npodeccnonaibioi JeSTETBHOCTH.
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OcBOeHHE  cojepikaHus  y4eOHOH  AMCUHILIHHbI (Drznka» obecrieddBaer  JOCTHKESHUE
CTYIEHTaMH CJICIYIOUIMX Pe3y/IhTaToB!

¢ JIUYHOCMHBIX: :
- YyBCTBO FOP/IOCTH M yBKEHHS K HCTOPHH H JIOCTHIKEHMSM OTEUECTBEHHON PH3MHECKOH
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HAYKW: (U3UHECKH [PaMOTHOE MOBEACHHE B mpodecCHOHAIBHOM 1eATeNbHOCTH 1 OBITY
obpateHun ¢ MPHOOPaMK W YCTPOHCTBAMH! '
- FOTORHOCTE K MPOAOJIKEHUIO 00pa3oBaHus M [MOBBIIICHHA kBanupuKaui B ©30pal
npod)ecCUOHATBLHON  IEATCIBHOCTH U OOBEKTHRHOE OCO3HAHHE pOH  (Qu3HIe
KOMITETEHLIMH B 5TOM: :
B YMEHHE MCHO/b30BaTh JOCTHKEHHS COBPEMEHHON (uznueckolt Hayku M (PU3MHECKHX
FeXHOTOTHI /Ul 1OBBIMEHHS COOCTBEHHOIO HHTEICKTYAIbHOIO Pa3sBUTHA B BbIOpaHHOI
npodeccHoHanbHON ACATCILHOCTH:
. yMEHUE CAMOCTOATENLHO 100BIBATE HOBBIC /L1 cels (pu3MHeCKUE 3HAHUS, HCTIONB3YH UL
3TOrO JOCTYIIHbBIE HCTOUHUKH HHPOPMATIHHU; :
- yMEHHE BbICTPAHBATE KOHCTPYKTHBHBIE B3aMMOOTHOLICHHA B KOMAHAC [0 PEIIEHHIO
00X 3a1a4;
- yMEHHE YIIPABISTh CBOEH [O3HABATENBHOH ACATC/BHOCTBIO, NMPOBOAUTE CaMOOIEHKY
ypOBHA COOCTBECHHOTO HHTE/LIEKTYA/IbHOTO Pa3BHTHSL;

s MemanpeoMentHbix:
- MCTIONB30BAHMAC PA3TMYHBIX BHAOB MMO3HABATEIBHOH JICATENBHOCTH A PEINCHU

(GU3MYECKUX 3ajadv, MPHMEHCHHC OCHOBHLIX MeTOIOBR To3HaHus (HaO/romeHud. ONUCAHM.
M3MepeHusl,  OKCHEPUMCHTA) I H3YdCHHA PasJIMuHBIX  CTOPOH OKpY KaroIen
NeHCTBUTEILHOCTH,
- HCIOJIL30OBAHME OCHOBHLIX  MHTEIUICKTYAJIbHBIX onepannf: [OCTAHOBKH  3a/1a4H,
dopMyIHpOBaHHs THIOTE3. aHAIM34 W CHHTE3. cpagHeHUs, 0000IIEHHsA, CHCTEMATH3ALMH,
BbISIBJICHHSA [TPHUMHHO-CIIC/ICTBEHHBIX cBSI3CH. MOMCKA aHaI0roB, (POPMYJIMPOBAaHUS BBIBOIOB
JLISL U3YHUEHUS PA3JIHYHBIX CTOPOH (pn3uueckuX 00HEKTOB, ABJICHHUH M MPOLECCOB, C KOTOPBIMH
BOZHUKACT HEOOX0IMMOCTh CTAIKHBATLCH B npodeccHonaILHOM chepe:
- yMCHHE TeHEPUPOBATH HICH U ONPEACIIATD cpe/IcTBa, HeoOXoMMbIe [UTS UX Peai3gIinm;
- yMEHHE  HCTOTb30BATH  PA3THYHBIC — HCTOUHHKH A8 ToaydeHus  (H3HUECKOH
HHPOPMALKH, OTICHUBATE €€ J0CTOBEPHOCTE, ! .

- YMEHHE aHaJIn3UPOBaTh 1 NPE/CTABIATE “H(OPMAIAIO B PA3/IMYHbIX BHAAX,
- ymeHue TyOImMYHO TNPEACTaRIATh pes3yIETaTel COOCTBEHHOIO HCCTIE/IOBAHHS, BCCTH
JMCKYCCHH, JAOCTYIHO M TdPMOHH4YHO coHeTas cojepkanne u (GopMBI [peacTaBIseMOn
HH(pOPMAIIHH:

*  RPEOMEemmbIX: JTEX: :
-chOPMUPOBAHHOCTL [IPEJCTABNCHUH O poiu u -MecTe (PH3HUKH B COBpeMEHHON Hay9HOH
KapTHHE MUPA; TOHUMAHHUC usuuecKoil CymHOCTH HAOMIAACMbIX BO BeelicHHOM SBIEHNH, POJIH
usiKH B GOPMUPOBAHIK KPYrosopa u GYHKIHOHATLHON TPAMOTHOCTH HYeTOBEKA JUIS PeHICHNS

NPaKTHYCCKIX 3a71a4: TN 1B BT NRRT Y & '
. BIAfCHHE  OCHOBONOMArAIOUIAMK  GHIUMECKUMA  MOHATHAMH,  3aKOHOMEPHOETAMH,
3AKOHAMH ¥ TEOPHSMH, YBEPCHHOEC HCIIOJIB30BAHHME (DU3MUECKONM TePMUHOJIOTHH H CHMBOJTHKH;
- puajcHHE OCHOBHBIMH METOAAMH HAYYHOTO HO3HAHMS, HMCTOL3YCMbIMH B busuKe:
HAOJIIOACHUEM, OITUCAHHEM, U3MEPEHHEM, 3KCTIEPHMEHTOM
- yMeHHs 06padarbBaTh PesyiIbTarhl w3mMepeHit, o0HApyKHBaTh 3ABHCHMOCTE MENITY
DE3MUECKUME BS/THUUHAMY, OOBACHATL TIOTY YeHHBIC PE3YILTATEl 1 Je/1aTh BhIBO/BL;

- c(hOPMUPOBAHHOCTD YMEHHS PELaTh PUINUCCKUC 3a1adn:

- ¢hOPMUPOBAHHOCTh YMEHUS [IPHMCEHSATD MOy UEHHBIC 3HAHMSL LISl OOBACHEHHS! Y¢IOBHii
npotekanns QUMUCCKUX SBICHUA B upuposie, podecenonanbrol cdepe i UL TPHHLTHS
[IPAKTHUCCKMX peLIeHHii B [oBCceAHEBHOMN Km3mm; U '
- cOPMHPOBAHHOCTL ~ CODCTBEHHOH — MO3UIMHM 10 OTHOUICHHMIO K (u3uHecKon
HH(QOPMALIHH, TONYUAeMOH 13 PA3HBIX HCTOUHHKOB.

1.4. KoauuecTBO HACOB HA 0cBOeHUC paboveH NPOrpaMMbl Y 4eDHOH ANCHHIIIHHBI:
00beM 0OPa3OBATEILHON NPOTPAMMBI - 98uaca, B TOM YKCIIC!
oGs3areTbHOMN ayuTopHOT yueGHOl Harpy3kH 00y4aoerocs - 98 vacos:




2. CTpykTypa u coaep:kanne 061meodpasoBaTe/ibHOH AHCUHIIHHbI

2.1 O6beM AHCUHMILINHBLI H BH/IbI y4eOH0#H paboTsl

Buja yueonoii : | Ob6vem B
paborel qacax
O0neM 00pazoBaTeIbHOI MPOrPaMMBbI 102
JAMCUUILIMHBI

1. OcHoBHoe comep:kanne 1 cemecrp 34
BT. 4.
TeopeTHIeckoe 00yueHne 26
J1a00paTopHble 3aHATHS 4
HPAKTUYCCKUE 3aHATHS
2. TipodeccHOHAIBHO-OPHEHTHPOBAHHOE 4
coepRAHHE
BT, M3
TeopeTuuccKoe 0dyueHne.
npakTHUeckoe 00ydeHHEe ' 2
1. OchoBHoOE cogepranme 2 cemecTp : : 68
BT. 4.
TeopeTHUuecKkoe 00yueHHe. : 48
nabopaTopHble 3aHATHS 12
MPAKTHYECKHE 3aHITH
2. lpodeccHonHaIbHO-0PHEHTHPOBAHHOE 8
coepRaHue
BT 9 :
TEOPeTHUECKOE 00yqeHne
npaKTHUeckoe 00yueHue o et Larly it 8
IpomexyTounas arrecranus ( Aug,3a4er)




2. TemaTH4ecKkuii IJIaH | coep:Kanne yueOHON THCHMILIHHB

HammMenopanue pas3/ielioB d TEM

‘ CozneprxaHue y4eOHOT0 Marteprana, 1aboparopHbie H MPaKTHHCCKHE paboThl,

-, CaMOCTOATE IbHAS padoTa 00y aIOIUXCS
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duzuka — QyHAAMEHTATBHAS Hayka O TPHPOJIC. EcrecTBeHHO- HAyyHbIi  METO/]
HO3HAHHMS, €70 BO3MOKHOCTH M I'PAHMILI IPHMEHHMOCTH. DKCTIEPHMEHT H TCOpHA B
Hipolecce. O3HAHKS. Hpupossl. Mozemposaine (U3HUECKHX SBIEHHH W [IPOLCCCOB.

:R(')JIBJ.KCHG})H‘MEHT& H TEOPHH B Iporecce [O3HaHuda MTPHPOALL duzpueckas BCIMUMHA.

[HorpemuocTa - H3MEpeHHil (PU3HISCKAX  BCIUTHH. Du3uueckue 3akonbl. [ paHuIbL
npUMeHuMocTH  pusmueckux  3akonoB. [lonstae 0 du3nueckol KapTuHe MHpa.
3uavyenue QUMK TPH OCBOCHHH ciermabroctei CHO.

K Paszgen 1. Mexanuka

Tema 1.1.
(CHOBBI KHHEMATHKHA

- {HenrpocrpemMATETEHOE yeKopenne. Kunemarika

2

Coaepxanne y4edHOro Marepuaia

Mexanndeckoe JIBWKEHHE M €ro Bl MarepuaibHasd TOYKa. CrajsipHble M
BEKTOPHbIC (u3HYeCKHe BEeIMYMHBL.  OTHOCHTE/IBHOCTE  MEXAHUHUCCKOTO JIBUIKCHUS.
Cucrema  orcuera. llpummmn  oTHOCHTENLHOCTH  [amdmnes. Crocobpl  onucanus
asmkenus.  Tpaexropmsi.  Ilyrs.  llepemenienuc. PagroMepHoe [PSIMOJIUHCHHOC
iukerne. CKOpocTh. YpaBHECHHE [IBUKCHHA. MrHOBEHHAs. ¥ CPe/IHss CKOPOCTH

Vekopenue.  JIBUKeHHE - ¢ TOCTOAHHBIM  YCKOPCHHEM CRODOIHOTO  IAJICHHA.
PagHoMepHOE — JIBHIKEHHC — TOYKH 0 OKPYXHOCTH.  YIJIOBaS  CKOPOCTH.
abCOMOTHO TBEP/IOTO Tela YPaBHEHUE
- \aswxenns Knnemarnka abCOIOTHO TBEP,/10T0 T¢I

B2

Tema 1.2.
OCHOBBI JIMHAMHKH

Cojepxanne y4eOHOTo MaTepuasa i s e
"OcHopnas 3aiada junamukd. Cuaa. Macea. MMiyibe. 3aKoHBl
MHepumaTbible CHCTCMBL OTCYCTA..

Mexanuku Herorona

o)

Cruthl B Mexanuke.( CHIbI YOPYTOCTH, CHILI TPEHHS). 3aKOH BCEMHPHOTO TATOTEHHA.
['pasutaimorHoe none. Criia TsHKECTH. Bec. HesecomocTs.

Tema 1.3.
3akoHbl COXpaAHEHHs B MEXaHHUKeE

rJ

Cosepxanue yueOHOro marepuania B

Wmiryiise Tena. 3aKoH COXpaHeHHs HMITy/TbCa.

[




Paznen 4. Kore6anusi U BoJIHBI

Copnep:kanue yueOHOro marepuana |
~Temad.1: -~ [Konebarenproe BHKeHME. |apMonMdgeckHe KojgeOanmsl. CBO6U,HHI:IC Mexanugeckue| 2
MexanHuecKre KoleOanus i BOTHEL, Konebanus. JInnelinple Mexanmdeckme KosebarenpHble cuctembl.  [IpeBpamenne
JHEPIUM. TIPH KojeGarebHoM JBHKEHHH. CBOOOMHBIC 3aTyXaIOMMKE MEXaHHYECKHE
IkoneBanus. Boly)K/IeHHbIC MEXaHMIECKHE KOICOaHHSL. o1
' Coaepxanne yd4eGHOIro marepuaia ;
Ilonepeysbie W MPOIO/IbHBIC BONHEL XapakTePUCTUKH BOJIHbIL. VpasHenue TIOCKOH 2 '
Gerymieil BomHel. Mutepdepeniws Boan. Ilowsitue o audpakuun BOIH. 3ByKoBbIe
BOJIHBL. YIIKTPa3BYK H €I0 IIPUMCHCHHC. |
Coaep,kaﬂue y4aeOHOoro MaTepHaIa ].
CBoboIHbIE 2IeKTpOMarniTHbIe kojedanus. Popmyra TOMCOHa “LpLMLHHbIH TOK
SETHL - [Tpancdopmaropsl. [lonyuchue, nepeaada i paclpeic/iCHUE MNICKTPOIHEPTHA 2
Tema 4.2
)JICKTPOMArHATHBIC KoJIeGalMsl U [ JjexTpoMariuTHOE - [I07IC KAk OCOOBIH  BHJL Marepid. JICKTPOMATHUTHBIE BONHBL| 2 5
BOJIHBI CBONHCTBA IEKTPOMArHUTHBIX BoH. M3o0perenue pamuo A.C. TlonosbiM. Tonsrae o '
5 o |, PatroCBA3H. Pt e i N
Pasgea 5. Onruka 14
C oglcpfxalmc yqeﬁﬂmo MarTepHaia 1 : s
Tema 5.1. CKOPOCTH PacipoCTpaneiins cBeTa. 3aKoHbl Olpd_}KCHPIH u npenomienus csera. [loanoe 2
IIpupoaa cBera orpaxenue. [Tpunimn [o#renca. ath
: Jlnwaer. Brabl smns. lloctpoenne B mmsax Imas kak onTHyeckas CcHeTema. 2
Onruueckue npubopbl. Teneckonsl. -
. JlaGoparopubie paborsi Ne 6. Y
Onpe1eeHne 110Ka3aTeiisl IPeIOMICHHA CTEKIIA i 2
& wrrfoins : Couepskanne y4eOHOro MaTepuaia _
eITET ]ema e Wutephepenims - cBeTa, « KorepeHTHOCTs CBETOBBIX  JTy4CH. Jlupaxmust  csera.
B'OHHOBLI& CBOHCTRA CBETA Vluppakmus Ha LEIH B NAPATENBHBIX Jydax. /Jlugpaximonnas - pemerkd., 2
derterae | Homsipusaius nonepeynbix BoaH. Jlucmepens cera.
Buzs! criektpos. 111kana Y1eKTpOMArHHTHBIX M3y YEHHI. 2
Jlaboparopuasi pabora Ne7 2
OnpejtesnieRne ITHHBE CBETOBOK BOIHBI € TTOMONIBIO TN(PAKIHOHHOH PelieTKH 3
Pemrenme 3a1a4 ¢ npodeccHOHATLHON HANPABIEHHOCTHIO 2
Paszest 6. JaeMeHThbI KBAHTOBOH PuU3HKH 10




- Tema 6.1.
KrauToBas ol'Tuka

Copepikanne y4edHOro MarepHajia

TernoBoe w3TyYEHHE. Kganroras runortesa llianmka. KopmycKynspHO-BOJIHOBOH
nyamsM. DOTOHBL.

Buemmmwnit  Porosnexkrprdeckuit - sddexr. Buyrpenuuit  porosddexr. VYpapuenme
Diinmreiina wit goroypdexra. Tuibt poroonemenTon. lpumenerne doroapdexra.

Tema. 6:2. _
du3nKa aTOMa ¥ arOMHOI0 A1pa

{Slaephbiit  peakTop.

Conep:xague y4eOHOro MaTepHaia
PasprTHe B3TILLIOB HA CTPOCHHIE BEIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CIEKTPaX
sojtopona. Slnepras mojens atoma: Onbirs . Peseppopia. Mozaens aroma BOJIOpo/ia
o H.bopy. KBantogsie noctynarsl bopa. 3akos painoakTHBHOTO paciaza.
PasmoaxtuBHble npespanienus. CnocoOpl HabIOCHHs ¥ PErHCTPALHE 3apsHKCHHBIX
YACTHIL.

Copepsxanue yaebHoro marepuaia

(3]

CTpoeHye aroMHOLO sJIpa. Jedekt maccsl. 'aH-:eprmt CBS3H W VCTOMYMBOCTH ATOMHBIX
ssep: Sliephbie peakium: o JleseHne TSOKEIBIX A1ep. [lennas sjiepHas peakis. .
[losgyuenwe PaMOAKTUBHBIX M30TONOB M HX [PHMCHCHHUC.
broIornuecKoe ACHCTRHE PAIHOAKTHBHbIX n3IyueHni. DieMeHTapHbie YacTHILb]

Pemenue 3a3a4 ¢ npodeccHoHaIbLHOH HANPABIEHHOCTHI0
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Paszuea 7. Crpoenune Beesennoi

Tewma 7.1 Crpoenne ConHeyHon
CHCTEMBbI

ConHeuHas creTeMa: I/1aHeThl U Masibie Tela. cuctema 3emins—Jlyna

!_'_]‘éam 7.2 Dpomound BeereHnoH

Crpoeuue n sgomorns Conmua u 3eésa. L anakruxa. CoBpeMeHHbIC NIPEICTABICHHAST O
CTPOCHUH M IBOJIIOLMH BeeneHHOR

-2

JlaGoparopnas paﬁnT:i Ne 8 M3yuenue Kapibl 3BE3/HOTO Heba.
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_Jlnst XapaKTEePHCTHKH: yPOBHS OCBOSHNS y4eOHOro MaTeprana HCIOIb3YIOTCs CIICIYIONIHE 0003HaUCHHS:

| . — O3HAKOMATEILHBIH (Y3HABAHUC paHee H3YYeHHbIX 00bEKTOB, CBOMCTR);

- 2.~ penpojiyKTHBHBIA ( BLIIOIHCHHE IEATC/ILHOCTI 110 06pa3ily, HHCTPYKIIHH WIH 11011 PYKOBOJICTBOM ),

3 ~MPOIYKTUBHBI (IVIAHHPOBANHE ¥ CAMOCTOSTEILHOE BLINIOIHCHHE JCATEILHOCTH, PELICHHC npoOIeMHBIX 3a0a9).




2.3.XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YYEBHOM JAESATEJILHOCTH

b ~ CTYJEHTOB
Conepxanue odyueHus XapakTepucTHKa OCHOBHBIX BUJIOB JESTEITEHOCTH CTYIEHTOB
; ~ (Ha ypoBHe yueOHbIX JeHCTBHH)
. BBe,‘leIHIC Ywvenns IIOL I dJIOBhH llelt.Ir'l ACATCIILHOCTH, TNIAHHPOBAHHA COOCTBEHHOM

ACATCABHOCTH JUISL JIOCTHIKEHHS [OCTABJICHHBIX [Eel, TpeBUACHH
BO3MOJKHBIX PE3y/TbTaTOB ATHX JCHCTBHH, OpraHu3aluy caMOKOHTPOIIS
OLCHKH IOJIYYCHHBIX pe3y/bTaTtoB. PasButHe ciocoGHOCTH SACHO U TOYHO
M3JIarate CBOM MBICIH, JIOTHYECKH OOOCHOBBIBATH CBOK) TOYKY 3PCHHS
BOCIIPUHUMATL W AHAIHM3MPOBATHL MHEHHS COOECeHUKOB, TNpHU3HaBas
MpaBo JIPyroro 4ejoBeka Ha HHoe MHenue. [Ipouspesenue u3MepeHus
(PU3HUECKUX BEIMYHMH M OICHKA ['PAHHIILI MOTPELIHOCTeH H3MEepeHHH,
[lpeacraBieHne rpaHuubl [IOIPELIHOCTEH M3MEpPEHUH NpU MOCTPOCHH
,_ rpa@uKkoB.  YMeHHE  BBICKA3bIBATH  THNOTE3BI Ul OOBSICHEH

HalJlo/1aeMbIX SIBICHHH. YMEHHe 1pe/uiararh MOJeIU sBjieHui. Yikazanu
FPaHUIl TTPUMEHHUMOCTH (PH3WYECKUX 3aKOHOB. M3/0KeHHEe OCHOBHE
[IOJIOAKEHHH  COBPEMEHHONH HAaydyHOW KapTMHbl Mupa. [IpuBeneHu
IPUMEPOB BIMAHUS OTKPBITHI B (DH3MKE HA HpOIrpecc B TEXHUKE

TeXHOJI0THH Mpou3BojacTBa, Menombzopanue MHTepHeTa Amd IMOHMCK
mHdopmarn

1.MEXAHHUKA
Kunemaruka [IpeiCcTaBIeHHe  MEXAaHHUYECKOrO  JBMKEHHS Tela  ypaBHEHHSIMH
3aBUCHMOCTH  KOOPJHHAT W HpOBKHHeH CKOPOCTH  OT ~ BPEMEHH,
[IpencTaBiienue MEXaHHHECKOro ,IBmKeHHﬂ Teqa  rpaduxamm
BABUCUMOCTH  KOODAMHAT M LIPOCKUHEH CKOPOCTH 0T  BPEMCHH.
OnpejiesieHne  KOOpAMHAT TIpOP‘IIlEHHOI"O ITYTH, CKOPOCTH H YCKOpPEHHS
Teda no rpaduKaM 3aBHCHMOCTH KOOPAHHAT M HPOEKIMH CKOPOCTH O
Bpemenn, OnpejieiieHHe KOOpAHHAT np?ﬁaelmoro MYTH, CKOPOCTH
YCKOpEHHS Telld 110 YPABHEHHSAM 3aBUCHMOCTH KOOPAHHAT H IPOCKLH
CKOPOCTH ~ OT  BPEMEHH. :["Iposeﬂe}mg CPAaBHUTEIRHOIO  aHaIu3
PaBHOMEPHOTO " PaBHOIIEPEMEHHOTO  JIBHIKEHUI. Ykazauu
MCII0/1b30BAHMA  [OCTYIATEIBHOIO M BPALIATE/IbHOIO  JIBHIKEHHIH
,TL\!HPH\L [Ipuobperenne onwiTa paGOTm B TpyIMIe ¢ BbITOIHEHHE!
PasMUBLIX  COLMAILHBIX poseil. Pa3paborka. BOIMOKHON CHCTEME
JCHCTBHH M KOHCTPYKIHH 711 SKCTIEPUMEHTATLHOTO  ONpe/iesien
“KuHemaruueckux BeauuuH. llpencrasienne - HHpOPMALMH O  BHIA;
~- ABHYKEHUSI B BH/1€ TAOIMLBI - - “1HTE e
3aKOHBI MEXAHHKH OOLACHEHHE JAeMOHCTPALMOHHbIX SKCHEPHMEHTOB, 0TBEPKIAFOITHK
Herorona 3AKOH MHEPUHH Wamepenne Macchl Tela M3mepenue cHibl
B3aHMOJICACTBHA TEl Bpuuciiende 3HAYCHHA CHJI 0 H3BCCTHBIM
‘QHaHEHuﬂM MAacC  B3AUMOACHCTBYHOINMX TeJl W HMX  YCKOpEHWH
CICHHE S3HAYCHHA YCKOPEHHH TEI M0 H3BECTHLIM 3HAYEHHAM
JICHCTBYIONIMX CHJI M Mace Tell CpaBHCHHE CHIBI ACHCTBUL M|
iripO'rHBO,HcﬁCTBHH [IpuMeHeHHe 3aKOHA BCEMMPHOTO TATOTEHHS TPH
pacdeTax CHI M YCKOPEHHH B3aUMOJICHCTBYIOUINX Tell CpaBHeHu
yeKopenus ¢BOOOAHOIrO naicHus Ha ' rmianerax CoMHeYHOH cHCTeMB
.Bb]'J,L"'ILHHL B TeKcTe yueOHHKA QCHOBHblx_:' KATeropui  HAY4HOJ
unopMaln : i
3akoHb! coxpaHeHHs B | lpmaenelme 3aKOHa coxpaueHmI I/IMII}.IIBCEI JUISl BBLIYHCIICHHS H3MCHEHHU
MEXaHHKE CKOpOCTEH Tesl IIpH HX B3aumo,1c,ucmmu WUsmepenne paboThl CHIT
M3MEHCHHE KWHETHYECKOH IHEpruM Tena. Beruucienue padoThl CHII
M3MEHEHUS KHHETHUYCCKOH SHEepruu Teid, BhIYHCICHHE MOTEHIHATLHO
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KHHETHYCCKOM

OcHoBbI Mudu,x\ 1pHO# BbIO/IHEHHe  IKCTIGPHMEHTOB,  ClyKamux it 000CHOBaHUS

MneanbHbli ra3 [IPUMEHEHHEM  OCHOBHOIO  YPaBHEHUS  MOJIEKYJISPHO-KHHETHYECKOH

OcHoBbl stptﬂue KOTTHUCCTRA TETUIOTH B llpouecca\ el nonepedadn. Pacuer
TEPMOLAHHAMHUKH KOJFHYSCTBA TEILIOThL HEOOXOAHMOr0o ,EU]S! OCYIIECTBACHHUA 3aJaHHO

———jiib et a9, (s (i) b TIR SRh o P

)Ht.’p[LiH Ten B ldel‘l"IEi]_lHOHHO'\i [10J1e. Ol[pL,dCJlCHHC MOTEHUHA/IBHOM
SHEPrHH yrpyro j1eopMHPOBAHHOIO Tela M0 M3BECTHOMH aedopmManyu H
KECTKOCTH Tesia, lIpuMeHeHMe 3aKoHA COXPaHCHHsS MEXaHHYSCKOH
SHEPruW  [pH  pacueTax  Pe3yJbTaToB  B3auMMOJEHCTBHE  Ter
'I‘paBHTaHHOHHBIMH CHNAMH H CHJIAMH YIpPYrocTH. YKaszaHde TIpaHul
inpﬂmelmmocm 3AKOHOB MeXaHMKH. YKa3aHue y4eOHbIX MMCLMILIMH, IIPH
[H3YMCHUM KOTOPBIN HCIONIB3YIOTCH 3AKOHBI COXPAHEHHA.

2. OLHOBM MOJIEKY.ISIPHON ®U3UKH U TEPMOJINMHAMUKH

Teopun. Monekynspro-kuaerndeckoir  Teopun  (MKT). Pemenne samaq ¢

reopun Ta3oB. Onpesenenyte NapaMeTpoB BeLIECTBA B ra3o00pasHOM|
COCTOSIHMH Ha OCHOBAHMM YPaBHGHHS COCTOSHHS MIeaJbHOTO rasa
OunpeiesneHne MapaMeTpoB BELIECTBA B 1da3000pa3sHOM COCTOAHHH H
npoMexosAmMx nporeccos no rpaduxam sasuecumoctu p (T), V (1), p
(V). DxcnepumenTaibHoe ucenenopanne 3aucumoct p (T), V (T), p
(V). IlpeucraBienue B BHJE rpatpm\os H30XOPHOIO, H300apHOTO M
H30TEPMUYECKOIO  [POLECCOB. Bb[‘-IHCIT(ltHHC cpe/iHeH  KHHETHYECKOH
JHEPIUM TEIUIOBOIO JIBMIKEHHS MOJIEKYI [0 H3BECTHOM TEMIEparype
BCIECTRBA. BBICKA3BIBAHME THIIOTE3 /Uisl OOBSCHEHHS HAOMIOIaeMBIX
aprieHni. Ykasanue IPaHAL NPHMCHIMOCTH MOCTH «HIeaNbHBIA rasy H
3akOHOB MKT. :

lpouecea ¢ renonepeaadei. Pacuer P13MLHCHI/1£I BHYTPECHHEH 2HEpPIH
Tesi. paboThl M NEPelaHHOro KOJMYECTBA TEIUIOTHI ¢ HCMOIL30BAHKE)
[16PBOTO 3aKOHA TePMOTMHAMHUKH. PacyeT paboThbi, COBEPIICHHONW ra3oM,
o rpadpuxy 3apucumoctd  p (V). BrrumcieHue paGorsl  rasa,
-LUBL[]U_ILHHUII npu nweuelmh COCTOSIHMS 110 3aMKHYTOMY IIHKITY.
-Bb!qwc tenne KITA npu COBCPIIECHHH rasom paborbl B Ipoueccax
HM3MCHCHHS COCTOAHHS M0 3aMKHYTOMY uuKty. OObsICHEHHE Il'lpHHH,PIJ'!O3
NeHCTBUS TEIUIOBLIX MAlIHH, JleMOHCTparHs porm (GH3UKK B CO3MaHHH I:l
COBEPLUCHCTBOBAHMH  TEIJIOBBIX  JIBMIATEIICH. W3okeHne  CyT
SKONIOTHYeCKX  1podiieM, '06)‘6;10&1&}11{:;1){ paboTON  TEIIIOBBIX
nprratenell M IpeIOKEHHE MyTH MX peluenus. VYkasaHue rpaHul
[IPUMCHHMOCTH ~ 3aKOHOB Tepmmuﬂa\mxn Y\ffemie BECTH JIHAJION,
Bb]C’l\’[llHEdlb MHCHHE OMNIOHCHTA, YYaCTBOBATL B AHCKYCCHH, OTKDBITO
BHIPAKaTh M OTCTANBATL CBOKO TOUKY - 3peHHA. YKazaHue yueOHBIX
UG, [IPH M3YUEHHH KOTOPBIX HCIOMb3YIOT yueOHbLH MaTepual,

T¢I

CBOHCTBA 11APOB, M3Mepenne  BI@XKHOCTH  BO3AYXa, Pacuer  KojmuecTBa  TEIIIOTHY,
BKHIKOCTEM, TBEP/IbIX  [HEOOXOAMMOro /Ul OCYIIECTBICHMS porecca nepexosia BEImECTBa H3

O/IHOTO ~ arperarHoro  COCTONHUS B apyroe. '9ch'sepﬂmeHTani:bﬁoe
MCCTETOBAHNE TCILIOBBIX CBOMCTB BeliecTsd, llpuseieHne TpHMEpOB
KAIMJUBIPHBIX  SBJICHAH B ObITY, upupoje, Texumke. Hecienosanuel
IMeXaHHYCCKUX CBOHCTB mepﬂmx Tell. ﬂpumeﬂwm u3HUeCKUX TOHATHH
M 3aKOHOB B Yy4yeOHOM Marepuaie [pOQEeCCHOHATBHOTO XapaKIepa.
Wcnonssopanne Muteprera [uis moncka HHGopMauuu o paspadorkax p
PUMEHEHHUSIX COBPEMEHHBIX TBEP/IbIX H aMOP(QHBIX MATCPHANIOB,

3DJEKTPOJ/IMHAMHKA

INMEKTPOCTATHKA

BLIYMCICHHE CHTT B3aWMOJICHCTBHS TOUCUHBIX ’anerc'rpmiecxnx ';dpsp,uoB;
BLIYMCIIEHHe  HAIDPSKCHHOCTH ~ JIGKTPHYECKOTO  IIOJS OIHOTO |

ECKOJIBKMX  TOUEYHBIX  AEKTPUYECKHX  3aps/oB. Bruuciienye
== - : i | .




HOTCHLMANA YICKIPHUECKOTO MOMS OHOI0 W HECKONBKHX TOUEUHBIX
YICKTPHYCCKUX 3apsi08. M3mepenue pasHocTn notennmnanos. M3meperne
OHEPIHM HIEKTPUUECKOTO MO 3aPAKEHHOIO KOHACHCATOpa. Bhiuuciienue
DHEPIUM DIEKTPHUECKOTO TIOJIA 3apAKeHHOro KoHjaencaropa, Paszpabor
1J1dHa B BO3MOIKHOMH CXeMbl IeHCTBHH KCHEPUMEHTAIILHOTO OIIpeIeieH:
MIEKTPOCMKOCTH  KOH/ICHCATOPA M [AMIICKTPHYSCKOH MPOHHLACMOCT
eutectsa. [poBeAeHHEe CPaBHHTC/ALHOIO aHAIM3a IDABUTALMOHHOLO
YNIEKTPOCTATAYECKOTO MOJIEH .

I1OCTOSHHBIH TOK

O0psicHenue  OpPHPOABLI  ICKTPHUYECKOrO . TOKA B METaUax,
OJICKTPOJIMTAX, asax, Bakyyme M uoaynposoanukax [ llpumeHcHug|
WIEKTpoJiM3a B TexHuke [ [lpoBenenne CpaBHUTEIIBHOIO aHAITHA3A|
HECAMOCTOATEIFHOTO M CAMOCTOSITeIIBHOTO 1'a30BbIX Pa3psiioB M3meperue]
MOIIHOCTH JIeKTpPHUecKoro Toka. Mamepenuwe DJIC M BHYTpeHHEr(
COHPOTHRICHHA HCTOYHHKa TOKd. Bblll().-'IHCHl-it‘ pacHCTOB CHJIblI TOKA
HarpsokeHni  Ha  yvacTKax  wieKTpuueckux uenedt. OObacHeHHE H
[PUMEPE DACKTPUUCCKOH 1tenu ¢ aBymst uctoynukamu toka (DC),
KaKOM Ciydae HCTOYHMK 3'IC}\T]3H1{CC}{OH 3HEprun padboTaeT B PEKHM
reHeparopa, a B KakoM — B pc'ﬂcnme norpeburessi. Onpenenenn
[TeMIieparypbl HUTH Haka/lIMBaHHs. VI3MEpPCHHC IICKTPHYCCKOTO 3apsij
HieKTpoHa. CHATHE BOJIBTAMIIEPHOH XapakTepUCTHKH anoza. TIposeaenn
CPaBHUTE/IBPHOIO aHAJIM3a MOJYTPOBOAHHKOBBIX JHOJOB H TPHOJOR.
Henonbsosanue MuTepHeta Juis M0MCKa uHpopMaLuK O NEepCleKTHBa

‘C/Te/ICTBEHHBIX CB3EH. A R AT SEE0

pPa3sBUTHA o1y leUBO’J,HPIKOBOH I‘b‘{HHKH YeranoBka TIPHYHHHO

MarHuTHbIE ABJICHHUA.

rJ_lCH(. l‘By}Ol.LlIdX Ha [IPOBOJHHK ¢ TOKOM B Mar{uTHOM [OJIE. BbIT-IHCJ'[eHPI
‘CHH JIEHLTB}’I-()LLLHX Ha 3IleKTpId'—ICLKHH Sapﬂ,l JBH}K}]_LLHHLSI B Mal HHTHO

.AGHCIBHFI ILHC‘]DdIC‘Pd ).]e]\FpHLIC&}LOFU TOKd H )JGKIPOHSMCPHTCJH;HI)L

Vamepenue  MHAYKLHM  MarHMTHOIO  1ojs.  BbluucieHMe | CHI,

HOHC HecnenoBanue F[BTQH[/]H y '-)'ILKTDOMB]"IIHTI[OH HHJIYKIIHH
CaMOHHAYKITHH, Beruunce JCHHE 311ep1 HH Mcll HUTHOI'O [1OJIA. OOBsICHCHH
IIDH!IIIH[I:! J.LI‘IL I'BHS EKT DU lBPIl c]Tt,.']ﬂ OOBﬂCHCHI‘le l'I]f)HI]HHl'I

L9']
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npubopos.  OOLscHenue [PHHIMNAG JACHCTBHS — Macc- cnemporpaq)a
[YCKOPHTE/ICH 3apspKCHHBIX YacTHIL O6bsicHenne pou MarHUTHOIO 1‘10JL
3eMITU B KH3HHM PAacTeHHi, KUBOTHBIX, YcioBeKa. [Ipusencnne npnmepo
[IPAKTHYECKOTO [PUMEHCHHS M3YYeHHbIX 'ABISHNH. 3aKOHOB., NPUOOPOS,
ychoﬁC'rB [Tposeaenne cpaBHnTeﬁbHoT‘o aHajguila  CBOMCTB

UEKTPOCTATHYECKOT0, MArHUTHOTO H BHXPEBOIO YIEKTPUUCCKHX MOJICH.
OObsCHEHUE HA NPUMEPE MATHHTHBIX ABICHHH,. noueMy U3HKY MOKHD
paccMarpuBarh Kak METaJIHCIHATIIHHY.

=
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4. KOJIEBAHUA W BOJIHbI -

MexaHU4eCcKHe
Koyebanus

. Yupyrue HU IHbI

Mcenenopanue  3aBUCHMOCTH nepmud KO']COELHHH Mc\TeMﬂqueCKOT‘

3aBUCHMOCTH TepHoja KoneGammit rpysa Ha HpyKHLe OT ero Macehl
HKECTKOCTH TPy KHUHDBL, Briuucienne 1nepHo/a KoJIeHaHM
MATEMATHYCCKOIO MAATHHKA 110 H3BECTHOMY 3HAYEHHIO ero JIHHDI
Briuncsienue nepuoja KoTebanui rpy3a Ha LpyXKHHE [0 nssewnmr

0
MasiTHHKd OT €10 1JIMHEIL, MaCLbl H dMlIJ[HI},"[BI I(O"lf:OﬂIiHﬁ HCCHG,B,OB&HHE
u

”hfhmpuuue JUIHHBI _3BYKOBOW BOTHAL 110 pe;}nblaﬂam H&GJII-O,[LBHHH

W'S-

3HAYEHHAM €ro MacChl M IKECTKOCTH MpYKUHBI BerpaboTka IIEIBBIKO
iBOCl’IpHHI/lMaTb AHAJIM3HPOBATE, nepepaﬁaTb:BaTb U lipb}.L'bHBJIHTB
HHOOPMAIMIO B COOTBETCTBUH C NOCTABJICHHBIMY 3d/1a4aMH. lIpuBenenne
|ITpHMLp()B aBTOKO.1e0aTe/IbHbIX wcmHqucm‘( CHCTEM. Hposezgeﬂﬂle
[KJaccupuKalny KojacOaHn.




uHTEpepeHIud 3BYKOBbIX BOMH., Hab:monenne u oObsicHernue P —
uHTephepeHMn 1 JUQPakInd MeXaHHYeCKHX BoJH. [lpeacraBieHus
0871aCTEH MPIMEHEHTIS yIETPA3BYKA U NEPCTIEKTHBEL Cro MCToNb30BAHMS
IdeﬂH‘IHLJX OOJ'IEI.LUIX IIEI.YKPI, TeXHUKH, B MeJHIIHHE, H3ﬂ0)KeHHe |CYT
PKOJIOTMYECKHX MPOOIeM, CBA3AHHBIX ¢ BO3ICHCTBHEM 3BYKOBBIX Boqﬂ H
OpraHu3M YenoBeKa.

DIeKTpOMarHUTHBIC
KoJieDaHus

wen.  MsmepeHue  9/CKTPOEMKOCTH  KOHjeHcatopa.  MamepeHn
MHYKTHBHOCTEL  Karyliku. HcciaenoBanue ABICHHS MIEKTPUHECKOr
pe3oHaHca B nocienosareibioit uenu. [lpoBenenue aHaTOrHu MEXIT
(lJHH’I‘lLLl(HMH BCIHYHHaAMMW. XapakKTepH3YHIIHMHA MC‘(&HH‘IGCK}/EO

HIEKTPOMArHUTHYIO KosebarenbHble cucteMbl. Pacuer 3HaueHHH CHII
TOKd W HanpspKeHHsT Ha  9JIEMEHTax [CIMH  TICPEeMEHHOIro  TOKa,
WccnenoBanne npuHnuna jeicrsust tpaHcopmaropa. Hecnenosanu
[pUHLIHIA JeHCTBHS IeHeparopa IepeMEeHHOro Toka. Mcemoias30Banu
Mureprera ansg  moucka - HHOOPMALUMH O  COBPEMEHHBIX cnoooGa

IHaDIII-O,[[CHPIC OCHHJIIOTpaMM: FapMOHHYECKHX Kostebanuit CHTBI TCI:Ka
riepeiavyn AICeKTPOYHEPT HH,

DINEKTPOMArHUTHBIC
BOJIHBI

CBOMCTB 2/IEKTPOMATHUTHBIX BOJH € MOMOMILI0 MOOHJIBHOTO Telte- (hoH
PassuTie IEHHOCTHOrO OTHOIIEHHA K HM3YyUaeMbIM Ha YpokKax (H3HK
0DbeKTaM M OcBauBaeMbiM  Buzam  JesteibHoctd.  O6BACHEHH
NPUHLIAITUAIBHOTO Pa3IHYus PUPOABI YAPYTHX H ATeKTPOMArHHTHBI
BOJH. M3nokenne CyTH  IKOJOTMUECKHX  MpOOJEM, CBA3AHHBIX
VICKTPOMArHUTHRIMK  KoneOanusaMu  u BosHamu. OObAcHeHHe PO
ICKTPOMArHUTHEIX BOJIH B COBPEMEHHBIX HCCIIE/IOBANHSAX BceJieHHoi&
6.0¢HOBBI ClIEUNAILHOIT TEOPHH 0THOCHTEILHOCTH, |

OcymiecTBIeHHe  paauonepe/ladd U paiuonpuema. Meciaenosanu }

' OcHOBbI CleLHanbHON
TEOPHH
OTHOCHTEIIEHOCTH

Oomcaelme JHAYMMOCTH ollblTa MaiikenbcoHa- Mopnh
Gopumy/upoBarne  moctynatos  Obngcrenne . s(dexra  3amMeICHUM
BpeMeHu  Pacuer HEprun [IOKOS, MMITYJIbCA, SHEPTHH caoﬁoﬂHm«I
uacTuikl  BeipaGorka HaBRIKOB BO¢I‘IpHHHMdT 23 aﬂanmnposan,
nepepadaTeiBaTh | upeﬂ'bﬂsnﬂ'lb Hl{(l:opmauum B COOTBETCTBHH £
]IOL IaB/ICHHBIMH 33/1a4aMHU '

e ek




5.0IITUKA !

[Ipupona cera ']_[pHMCHeHHE Ha llpdmm(e 3aKOHOB OTPAKCHHSA U IIPEIOMICHHS CBETA ITPH
lpcmeunn zajaad. OnpeiesieHue CieKTpaiIbHbIX deHH!I YYBCTBHTEILHOCTH

YEIOBCYCCKOTO  [71a3a.  YMEHHE CTPOMTh H300paKeHus = PeaAMETOB

: JlapaeMble JIMH3amu. Pacder paccTosiHHS OT JAWH3BL 10 Hfioﬁpaﬁcbﬂm
npexvera. Pacuer onteueckod cuinl aun3bl. M3mepenue (oKyoHOIQ
3 pacCTOHMS JMH3EL McIbITaHHe MOJe/Iel MUKPOCKOMA U TeJIecKond.
BoJIHOBbIE CBOHCTBA |[la0/MOACHHE  SBICHAS HMHTepEPEHIMH  IEKTPOMAIHHTHBIX  BOIH
cBera HaGmonerne  sBieHds ~ AMQPaKUmMM .  EKTPOMATHHTHBIX  BOJIH
Habmonenue  gBiAeHMs  HOASPH3AIMH  YIEKTPOMArHWTHBIX  BOJIH
V3mepenne UIMHBI  CBETOBOH BOJIHbLI 10 pesy/bTaraM HaOMIOTEHHH
ssienns wnrtepdepenunu. Habmogenne spienns Judpakuud cBera
HaGuoyienye  SBICHHAS  TONAPU3ALMA M JIMCIIEPCHH  CBETA. [Towck
PAIMUMIT M CXOUCTBA MEXLy AH(GPAKIMOHHLIM U AHCIEPCHOHHBIM
cuiekTpamu. |lpHBeJieHHe [PUMEPOB NOSBICHHA B TNPHPOLE M
MCTIONB3OBAHMSL B TEXHHKE SBICHWH WHTep(epeHLnn, Au(paKiuH,
nospu3alni 1 aucneper csera. IlepeunciicHne MeTo[0B MO3HAHHS,
KOTOpbIE HCTIOTB30BAHHBIE [IPH H3YUCHNH SIBICHHI.
5T ~ 7.JIEMEHTbI KBAHTOBOH ®U3UKH |
KBanToBas olTHKa | HaGmioiath  orosnexrpudeckuit  Shdexr.  OObscHATE 3aKOHE
CrosieToBa M JIARJICHHME CBETA H@ OCHOBE KBAHTOBBIX TIPE/ICTABICHH
Habmonenne QJOTOJJleKTqut.CKoro adpekra. OGbsiCHEHHE 3aKOHO]
CTol1€TOBa HA OCHOBE KBAHTOBBIX NPEACTABICHNH, PacueT MakcHMaIEHO]
KHHETHYECKON PHEPIMHU YICKTPOHOB IpH (HOTOIERTpUecKoM I deKTy
Onpenenerne padOThl BBIXOJA JIEKTPOHA 1O rpaduKy 3dBUCHMOCTH
MAKCHMATBHON KHHETHUECKOH OSHEpPrHu (DOTONIEKTPOHOB OT FacTOTHI
cBera. Mismepenne paboThl BLIXOA@ 3/1CKTPOHA. [lepeuncienue npnﬁopos
VCTAHOBKH, B KOTOPLIX HPUMCHACTCA oe3HIIcpuM0HH001b cbOTo:)cbd)eKrcl.
OGBLICHEHHE  KOPITYCKY/ISPHO-BOIHOBOIO /lyajin3Ma CBOHCTB (bO’lOHOE.
OObsICHEHHE POJIM KBAHTOBOH OLITHKH B Pa3BHTHH COBPEMCHHOM tpmmm
du3nka aToMa HaG:mioiesne ITHHEHUATBIX CHEKTPOB. Pacuer 4acToTel H JUIHHBI BQJ‘[HI;I
' MCITYCKAEMOIO  CBETA MPH  TIEPEXOde  dromMd, BOAOpOnA M3 OLHOID
CTALMOHAPHOTO  COCTOAHUSA B ;l,py]"OL O6BACHEHHEe  [IPOMCXOIKICHIS
THHEHUaTOro CIIEKTPA ATOMa BO0PO/IA i PasiInyms AMHCHYATEIX CIeKTPOB
i pasiuuHbIX Ta30B, Mlecaea0Banue IMHEHYATOro  CIeKTpa. Hecnenosanne
NpUHIHIA padoTL IEOMHHCCIGHTHON Jlamilbl. Habaronenue 1 OGLHCHCHH':
s

s

e

=]
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[pHHLMNa JeHcTBHS Jlasepa. ﬂpnseneﬂm [IPHMEPOB chonwomﬁu
Ta3epa B COBPEMEHHOM HayKe W TEXHHKC, ML][OJTB?.OB&HHE Wirrepuera
1oucka uHGOPMAIH O MEPCHEKTHBAX rrpmleﬁeﬁms Jlasepa. Bblrmcne}m'_-

JUTHHBI BOTHEI /1€ BpOii/isl 9acTHIlbl C H3BECTHBIM 3HAYCHHEM MMITYICA
| DU3KKa ATOMHOIO fupa HabGmiogenue  TPEKOB anb(fpa-tlar.'mu BL1E KaMepe Buibcona.
PerycTpupoBanie sIepHbIX H3Ty4eHHH ¢ TOMOIIBIO CUeTUHKA l“enrepa;
Pacuer 9HEpIUn CBA3M AaTOMHBIX AJ€Ep. Olipe/ie/icnue 3apsaa i MaccoBoro
UHC/d ATOMHOTO S/IPA, BO3HHKAIOMICTO B pesyibrare pd}lﬂoaKTHBI{DI‘O
pacriaia. Beiuncienne duepr fi, QCBOOOYMIAROIISHCS 1IPU PAIHOAKTHBHOM
pacriasie.  OnpejiesieHue POAyKTOB  S/1CPHOMH & peaKkiuu, Brrunciaenne
JHEPrUM,  OcBOGOKIAIOMIEHCs  11pH a;l'epﬂ'mx peaKuusX. [Tonmnmanie
upeumumcm W HEJOCTATKOR HCIO/F30BAHMS  aTOMHOI SHEPrHH |
MOHI3UPYIONUIMX H3/1YUCHIH B TPOMBILLICHHOCTH, METHIHIIE, V3noKeHme)
CYyTH IKOJOTMYECKMX 1HPOO/IEeM, CBA3AHHBIX ¢ GUOIOTHHECCKIM eHCTBHEM
pATHOAKTHBHBIX HSJI}”—ILHHH . Ilposeucame Knaccucbmcam:n

DICMENTAPHLIX 4ACTHIL T HX (PU3HUECKUM XAPAKTePUCTHKAM (macge,
s




3apsiay. BpeMeHM ku3HHM). [loHmmanmne NEHHOCTEH HAYYHOrO MO3HAHH
MHpa He BOOOIIe JUIS 4enoBeuecTsa B LEIOM, a s KaJKIIOT
00y4aIOLIErocs JIMYHO, LCHHOCTEH - OBNAJCHHA METOJIOM = Hay4HOIY
MO3HAHUA I JIOCTHIKCHHA ycrlex'a_ B JO0OM BHJAE I1PAKTHYECKO!
J1eATEILHOCTH. [lpeacrapieHue ©  Xapakrepe YeThIpEX — THIIO
(byH/IaMEHTAILHBIX  B3AHMOICHCTBHI  HIEMEHTAPHBIX HaCTHIL B BH
ll'(l(_).ll-ll.lhl |

L~ L™ I -~
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3. YCJIOBUS PEAJIM3ALIMHA MMPOT'PAMMDBI JIMCHUTIJIUHBI
3.1. TpeboBanusi K MEHUMAJIbHOMY MATEPHATbLHO-TEXHHIECKOMY 00€CHeHeH IO
Peastusanus mporpaMMbl yaeOHOH AucummiMebl «Dusuka» TpebyeT Hamuuus y4eOHOIQ
kaburera ¢ goctynom B Murepuer.
ObGopysosanue ydebrnoro kaOunera: padouas 30HA [pero/aBaTe/id; neMOHCTpauﬂoz{ilblﬁ.
CTOJI; CTOJBI MO KOJMHECTBY O0Yy4ArOLIMXCA:, CTY/MbsA: AyAHTOPHAs A0CKA ¢ MCTANTHICCKHM
MOKPBLITUEM JUIS KPEILICHHS JEMOHCTPAlMOHHOIO 000pyAOBAaHMA: CTELIaK Mo,n.eneﬁ %
MaKeroB; IKadbl A7 MOjesel M MAKeTOB, MIAKaThl M TaOJHLLI [0 W3y4aeMbIM pasjenam
MPOTPaMMBbl; KOMILICKThI y4eOHbIX HAIIAANbIX 0COOUH 110 AMCHHATIIHHE. [
TexHAYeCKHe CpeicTBa 00YHCHHS: CHCTeMa HISKTPOCHAOKEH!S J1abOPaTOPHBIX CTOTOB 21
Hanpsokenunem  36-42  B: KOMILTEKT JIEMOHCTPAMOHHOIO 00OpY/I0BaHHS  I10 ONTHKE
YIKTPOAMHAMMKE. MEXaHHKe M JIPYrHM pasjaenaM (DH3HKH: NepCOHATbHBIN KOMEBIOTED ¢
JIHICH3HOHHBIM [IPOrpaMMHbIM obecredeieM; MPOeKIHOHHbBIA IKPaH. b4

3.2. Undgopmannonnoe obecneyenne. [lepeueHb pexomMenyemMbix yaeOHbIX H3/IanHi,
HHTEPHET- PECYPCOB, 10NOJIHHTE/ILHON THTEPATY Pbl
OcHoBHAag JuTEparypa: Nl Pt : _ i _

|. Jmurpuesa B.@. ®isuka i npodeccnit u CrelHaThHOCTEH TeXHHIECKOTO TPOQHIIS:
y4eOHUK /Ul CTYACHTOB LPO(QECCHOHAILHBIX o0pasoBare/IbHbIX OPraHu3alui, 0CBaMBarONIMX
npodeccun u crenpanpiocty CI1O. -~ M., 2017 AR Al R gl
2 JImutpuesa B.D. Ouswmka a1d npodeccHi u CICIHATLHOCTEH TEXHHUECKOIO nipodua.
COopuuk 3agad: yued. mocobue Ul CTY/IEHTOB  HPO(ECCHOHANBHBIX  00Pa30BATC/IBHBIX
OpraHH3aiui, OCBaHBalom';&x npodeccun u cneupansroctu CI10. — M., 2017 g
3. Jlmutpuesa B.®. V{br}nnﬂa Ut podeceHii M CeIHaNbHOCTeH TeXHuYeCKoro npodus.
KOHTpo/IbHBIE ~ MaTepHasbl:  ydued.  nocodme Ui CTYACHTOB  'TIPO(eCCHOHAILHBIX
00pa30BaTellbHBIX OPraHH3allHi. OCBAMBAIOWMX POdecchn u crieunaisHocn CI1O. — M., 2016
4. JImutpuesa B.®. ®usuxa i1d npodeccnil W CHCUHATEHOCTEH TEXHHICCKOIO poduIs.
JlaGopatopubiit  npaktukym:  yueb. nocofue  UIA  CTYIACHTOB npodeccHOHATBHbD
0Gpa30BaTEIbHBIX OPraHu3alliil, OCBAMBAIOIINX MPODECCHH H CHCIHAIBHOCTH CITIO. - M., 2017
mpoecCHORAIBHBIX  00pa3oBaTe/bHLIX  OPraHH3aLMH, ochauBalIIUX ~ npodeccHu M
cnenanpaoctd CI1O. = M., 2016 ' -

|

JlonoauunTesbHAas ANTEPATYpa: SN T _ |
1. Jmutpuesa B.@. dusnxa ans npodeccuid n crelHATLHOCTeH TeXHHUECKOTO MO
YTEKTPOHHbI yuel.-MeTO. KOMILIEKC Ui  00pa3oBaTe/bHBIX YUpeKIeHHH cpea.  nmpod.
ob6pazosanusi, — M.,2016. g A . : :
2. Jimurpuesa B. @, ®uzuka a1s npodeccni v CIIEIHAIBHOCTEH TEXHUUSCKOTO MPOdHIA: SICK
TPOHHOE yuyedHOE HTS,CLEH_[IHC' (HMHTEPAKTHBHOC YMEKTPOHHOE 11 p'ﬁﬂo}l;e'HHe) and ()Gpa:sOBaTeanI:r_x
yupexeHuii cpes, npod. obpasosarus. — M., 2016. _
3, Kacpanos B. A. MaoeTpupoBanHblii atiac nio dusuke: 10 kaace.— M., 2017, .




4. Kacesinos B. A. Mamocrpuposantbiii arnac no dusuke: 11 knace, — M., 2017.
5. Tpodumona T. ., @upcos A. B. ®usnka 119 npodecchii  CleUHaIbHOCTEH TeXHHIECKOTO
H eCTECTBEHHO-HAyYHOro npodunei: Coopuuk 3azay, — M., 2015,
6. Tpodumona T. W., Gupcos A. B. Pusuxa s npod)eccran H CrielHa/IbHOCTeH rex:{mecmm
W eCTeCTREHHO-HAYUHOTO npoduiei: Pemenus 3aga4. — M., 2015.

7. Tpopumosa T. U., @upcos A. B. @usuxa, Cripasoynuk. — M., 2015.
8. ®upcos A. B. Pusuka i npodeccuii B ClEUHATLHOCTEH TEXHHYCCKOTO H eCTECTBEHHO-
HayuHOro rpogusieil: yaeGHuk s 00pazoBare/bHbIX YHPeKACHHH Cpel. npod. oﬁpa'soBaHfm
non pea. T. U. Tpogumosoii. — M., 2016.

Wurepuer pecypent: !

1. O6yuqalomnime TpexypoBHEBbIE TECTHI 110 Qusuke: cait B.U. Perensmana :
http://www.physics-regelman.com

2 OTkpBITHIH KOJUIe K Du3nKa
http://www.physics.tu

3. Iopran utdopmarmonHoit noutepikki LI :
http://ege.edu.ru : . .
4 BeepoccHifckas 0JMMITHaA HIKOIBHAKOB 110 (Qu3nKe
http://phys.rusolymp.ru

J EC"ICCIBEHHOHaqubIC IKCHEPUMCHTH PH3KKa: KOJI'IEI\U.PIH Poccmmcoro
00Mme0BPa3oBATELHOIO OPTATA
http://experiment.edu.ru

6.Knacchas pusnka: cant wm"rem usuku E.A. banausoin
http://class-fizika narod.ru ‘

7. Kparkuit cnpaaotnmx 1o (hu3uKe
http://www.physics.vir.ru

8. Mup dusrkn: HU3HUYCCKUIT IKCITEPUMEHT
http://demo.home.nov.ru

4, KOH'I‘pOJ'II: H OLICHKA pe3y.IbTaTOB OCBOCHHS JIHCIHUTTTHHEBI

KoHTpO/ib ¥ OUEHKA PACKPbIBAIOTCS HEPe3 yCBOCHHbIC SHAHUA 1
nproOpeTeHHbIe 00y alOIMMHCs YMeHHS, HallPaBICHHBIC Ha dbopmupoBaHue
061X U TPOMECCHOHATBHBIX KOMIIETEHIIHH. KomnereHnn# Z0MKHbL ObITh
COOTHECEHbI ¢ IPCAMETHBIMU pe3yJibTaTaMH.

Kon H Haumeuoaauue ‘ Paznen/Tema Tun oneHO4YHBIX
dhopmupyembIx 2 MepPOTPUATHH
| KOMIIeTeH LM
OK 01! Buibupath cnocodbl Pasgen 1. Temsr 1.1, 12,13 g
pereHus 3anaq Pasgen 2, Temer 2.1.,2.2.,23, |~ e
npodeccroHaTbHOR Pasnen 3. Temur 3.1.,3.2.,3.3., | (l)'pOHTa.I'lebIPIUIIpOC;':
| IeATeALHOCTH NPUMEHHTEIBHO | 3.4, 3.5. | = OIleHKa KOHTPOTBHBIX
| K pasmYHBIM KOHTEKCTaM | Pasnen 4. Tembl 4.1, 4.2 pabor;
| Pasiion 5. Topers.1, 5.2, 5.3, [i7 HACTIONSENG S8 koaa
| Pasnen 6. Tembl 6.1.. 6.2, BRI
‘ Pasgen 7. Temur 7.1, 7.2 1a00PATOPHbIX pador;
| OK 02. Ucno:b3oBars Pasnen 1. Temsr 1.1,,1.2::1.3 - OUEHKA BLINOIHCHHA.
| COBpeMEHHbIE CPE/ICTBA | Pasnen 2 et 2L 22 2D, J1abopaTOpHBIX padoT;




[MOUCKA, aHamns3a u

HHTePIpeTalui MHPOPMAIHK

¥ HH(POPMAITHOHHBIE
TEXHOJIOTHH IS BBLITOTHEHMS
3aJ1a4 npodeccHoHabHOMN
ACSATETLHOCTH

OK 03. [Tnanuposars u
peaTH30BBIBATH
cobcTBCHHOE
npoecCHOHATBHOE H
JMYHOCTHOE Pa3sBUTHE,
[PeTPHHUMATEILCKYIO
JIEATCIbHOCTD B
podeccHonambHoM chepe,
HCIIOJIB30BATh 3HAHMUSL 110
(uHaHCOBOI rPaMOTHOCTH B
PasIHYHBIX JKH3HEHHbBIX
CHTYaLHsIX

OK 04. 3 dexrnnno
B3aHMO,ICHCTBOBATH K
padoTaTEB KOLICKTHBE U
KOMaH/(¢

Pasznen 3. Tems1 3.1.,3.2., 3.3
3.4., 3.5.

Paznen 4. Tembr 4.1., 4.2,

| Pasgen 5. Tems: 5.1., 5.2, 5.3.
| Pasnen 6. Tembi 6.1.,

6.2,

 Pasnen 7, Temer 7.1, 7.2

Lk}

| 3a/1aHU; ;

| Pazgen |: Temnr 1.1., 1.2, 1.3

i Pazmen 2. Temsr 2.1..2.2., 2.3.
| Pasgen 3. Temsr3.1.,3.2., 3.3..
| 34, 35

Paznen 7. Temsr 7.1, 7.2

_Pa;;el 1. Tembl 1]_12 3
Paznen 2. Tempi 2.1..2.2.. 2.3,
Pasnen 3. Tembr 3.1., 3.2..3.3..

34305,

| Paznen 4. Tembr 4.1.,4.2.
Paspen 5. Tems1 5.1.,5.2..5.3.
| Paszen 6. Temb1 6.1., 6.2.
Pasnen 7. Tembr 7.1, 7.2

BLITTOTHEHKS .
HH/THBH/IyaJILHEIX TPOCKTOB

OK 05. OcymecTisiTs
YCTHYIO UITUCLMEHHYIO
KOMMYHHKAIIHIO HA
roCy JAPCTBEHHOM SI3BIKE
Poccutickoit Deaepaiun ¢
yueroM ocobeHHocTeid
COLMATBLHOTO M KYJIbTYPHOIO
KOHTEKCTA

Pasgen 1. Temmi 1.1.,1.2, 1.3
Pasznen 2: Temm1 2.1, 2.2., 2.3,
Pasnen 3, Temer 3.1.,3.2..3.3.,
34,35

Paznexn 4. Tembr 4.1..4.2.
Pasaen 5. Tembl 5.1.,5.2., 5.3.
Paznen 6. Temsb! 6.1, 6.2,
Pasnen 7, Temmt 7.1, 7.2

OK 07. Cozeiictsosars
COXPaHEHUIO OKPYIKAIOTIEH
cpejsl,

pecypeochepekeH I,
MPAMEHATD 3HAHUS 00
M3MEHEHUM K/IMMATa,
OPHHIHIET BepeKIHBOro
NPOU3BOACTBA, P PEKTHBHO
JACHCTBOBATE B
YPE3BEIYAHHBIX CHTYALIHSIX

Pazmen 1. Temsr 1.1., 1.2, 1,3
Paznen 2. Tems1 2.1..2.2..2.3.
Paznen 3. Temsr 3.1., 3.2., 3.3,
24 35 ;

| Paznen 4. Temp1 4.1, 4.2.
Pasmen 6. Tembr 6.1., 6.2,
Pasgen 7. Tempr 7.1, 7.2

[IK

4 bin T

- OUCHKA NPaKTHYCCKHX!
padoT (petenmust
KAQUCCTBCHHBIX, PACUETHBI
3a/1a4); :
= OLCHKA TECTOBBIX

-

- Habmo/jienue 33 Xoa0M

H OLICHKA BBITOTHEHHBIX
[POEKTOB! !

- OLEHKA BBIMOTHCHHS
JOMAIHuX
CaMOCTOATE/IbHBIXPAbOT;
- HaOJIIO/ICHUE U OLEHKa
PeIICHHS KeHc-3a1ay;

- HaOII0IeHHE U OITeHKA
JI€JI0BOH HTPBI;

- Jluddepenimposannpii |

3aqer




Oﬁmne KPHTEPHH OUEHKH PE3Y.ILTATOB OCBOCHHSI AHCHHILIMHBI

HopMbl onenkn 3Hauuilt  mpeamomararor YHET  MHAMBUAYAILHLIX - 0COBEHHOCTEH
CryAeHToB, AnddCpeHItpOBaHHbIL 10AX0/1 K 00YUSHHIO. [IPOBEPKe 3HAHHMI, YMEHHI, ypOBHH-
(bopMHPOBAHHS KOMIICTEH LK. '

B yCTHBIX M NHCBMEHHBIX OTBETaX CTYICHTOB Ha IIPAKTHHYECKHX (Lcmuﬁapcimx)
SQHATHAX, B COOOIIEHMSX H JOKIANax, acce U APYTHX hopmax aygHTopHOH K CAMOCTOSTEIIBHOMH
padOThL, & TAKHKE B TEKYIMX KOHTPOIBHLIX PAabOTaX yUHTHIBAIOTCS: ryOuHa 3HaHWil, BIajieHpe "
- HEOOXONMMBIMHM  YMEHHSIMH (B 0OBEME INPOIpaMMbl). JOFHUHOCTH H3I0MKEHHS MaTepHia, ,
BKHOUast 000OIICHITS, BBIBOLL, COOTIONCHAE HOPM JLITEpPaTyPHOM pedH. E

Onenky «oTIHYHO» 3aciyKUBAET CTYIEHT, TBEPLO 3HAIOLIHI] IPOTPaMMHEIIi Ma'repﬂcm, i
CHCTeMHO H I'PAMOTHO H3JIAralommii - ero, Aeuouwpup}mnmn HCOOXOIUMEI  ypoBeHb
KOMICTCHIMH, Y&TKHE. CoKaThIC OTBETLI HA JIOMOJIHUTE IbHbIE BOIPOCHL CBOGOIHO B!IM&KJH[]iﬁ
MOHATHHHBIM AILIAPATOM.,

OneHKy «xopommo» 3acily)KUBAeT CTY/ICHT, IPOSBUBLIFI TOJHOE 3HAHME uporpaMMHoro
Marepuaia, ACMOHCTPUPYIOWMH C(HOPMUPOBAHHBIE HA OCTATOUHOM YPOBHE YMEHHS M HABBIKU
yKazanHple B MPOrpaMMe KOMIETEHIMH, JI0TYCKAOIIMii HCIPHHUMINAILHBIC HETOUHOCTH TIPH i
H3I0KEHHH OTBETA HA BOMPOCHI. |

OUeHKy «yA0BJIETBOPHTEILHO» 3aCTYKHBACT CTYICHT, OOHAPYKUBIIMH 3HAHUS TOJBKO
OCHOBHOI'O MaTCpHA/IA, HO HE YCBOMBIIMI JeTal, JOMYCKAIONMH OmHGKH [IPHHIHTHATEHONO
Xapakrepa. JEeMOHCTPHPYIOLIMH He [0 KOHIa upopuupoaauuue KOMIICTCHIIHH,  yMEHHS ;
CHCTEMATH3UPOBATh MaTepHall M IC/IaTh BBIBOABL, i

Onenky «Hey10BJeTBOPHTEILHO 3ACTy/KHBACT CTYICHT, HE }CBOHBU_IHH OLHOBHOP(_)
COACPIKAHHS MaTepHaa, HE YMCIOLHH CHCTEMATH3HPOBATD HH(OPMALIHIO, AJIaTh HEOGXONHMEBIE
BBIBO/bI, YETKO W IPAMOTHO OTBEYATh HA 3ajlaHHbIE BOIPOCHI, JIEMOHCTPHPYIOWHH  HU3KHI f
YPOBEHE OBJAICHUS HLOG‘(OL{HMLI\AH KOMIIeTeHIIHSMH. ' '

'

" I i
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.
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Bonpoch 17151 NOAroToBKH K NPOMEKY TOMHON ATTECTALIMN:

. DOusuyeckie peauuninbl. OCHOBbI (YU3UUECKUX 3HAHUH, '_ : ' i
1 H?MLPH]LJIbeIL npndopsL. Hlkana. ena genceaus. ' ' ' |
2. Mexannueckoe 1suskenue. Marepuaiblias Toura. Cricrema otcuera, f
3. ULHOBHbIL ‘MeXaHWYeCKHe  BeaHduHbL(V.S,(). I:AHHH[J,J:;I HaMepenns. CucTeMbl

|

KOO/ HAT. ' by 3 _ :

PaBH()ML’pHOt‘ jasukenne. | pacbm{ Dopmy: ThI. i X ! i
YeKkopeHHOe JIRMIKEHHE. YCKOpEHHUE. Ypanﬂenue CKOPOCTH, MEPEMELLEHHS,
Cuua, Caoxerue cuit, Bujpt cnit. 3axomnsl Hetotosa.
CBo0o/inoe masenue. 3aK0H BCEMHPHOTO TATOTCHUS.
JHEpPrus. BUABI FHECPIUH., 3aKOH COXpaHeHHs *meprpm PaﬁoTa M MOIIHOCTE.
Ocnosubie no’okeans MKT u ux onbltHoe 060¢HOBaH e,
10.  Wugeanshbiif ras. Jlanrenue rasa. OcHoBHOG ypasHeHne MKT. |
11, Temneparypa. Tepmoannamuueckoe pasHosecue. Llxasibi TeMIeparyp. [Tpu6ops
12, Mgomporecenl. Mx rpaduxu,

© S

=]

13.  BryrpenHss. DHEPrus uacaibHOro rasa, *©

14.  W3smenenue BHyTpeHHed sneprun. PaGora npu usonpoueccax.

15, IlepBbli 3aKOH TEPMOIHHAMMKH. Aunafiambm upouec

16.  Teruioseie aurateu. KI1J1. ! :

17, Arperarubie cocrosius sewectsa, [Tepexon 3 0;111010 COCTOHHHH B upyroe ¢
18. HacblenHbiii nap. Kunenue u ucnapeHue xKuuaKOCTH, f
19.  BuaxHocts Bosayxa. Touka pocel [Ipubop nng onpeneneHus BIAKHOCTH.

20.  MoJleky.sIpHOE CTPOCHHE HKHIIKOCTH. HosepxHoCTHOE HATSKEHNE KU/IKOCTH. |

21, SlBnenne cmauuBanus ¥ HecMauuBanus., Kanumaspiuocrs. |




22, Momneky/sipHoe CTpoeHHe TBEPIBIX Tei1. Kpucrammmyeckas pernrerka.
23.  CaoifctBa TBEPABIX TelL., Hedopmanus. Buas gedopmaumy.

24, Amopdusie Tesia. 3akon ['yka. : ,
25, Dnextpwzauusi e DNCKTPHYCCKUH  3apsi1.  3akom COXPAHEHUs  3apsijia,
Bsanvo,eiictsue rodcynbix sapsion. 3akon Ky:iona.

26.  KoHJeHCA1opbl. DK poeMKkoCTh. Bil b COCAHHCHHA KOH/ICHCATOPOB. ;
27, DjlekTpryeckoe nose. I papuueckoe us00pakerne TuHM YIEKTPUYCCKOTO TIONIS.
HanpsokeHHOCTB 9/1eKTPHYECKOTO 110151, :

28.  lloctosmmeri anekrpuyeckuii Tok. CHia Toka. [LIOTHOCTE TOKA. YCIOBHS
CYIMIECTBOBAHUS TOKA.

29.  3akom Oma a4 yuacTKa LEH. ConporusieHue, Yaenshoe COLIPOTHUBJIEHHE.
DaeKTpoaBHKYLIAS chaa. 3akon Oma 1 NOTHONH ey, :

30, Buasl coeanHeHUS IPOBOHIKOB. | :
31.  PaGora, MOLIHOCTH 3MEKTPHUECKOTO TOKA, TeIioBoe JeficTBHe ToKa. 3axpH
Jxoyns- Jlenna.
32, MaruuTtHOe nose. MarHutHas MHAYKIHA. CHIOBbIE JTMHIH MarduTHOTO MOJS,
Bsanmonetictrie tokos. [lefictaie MAarfiTHOIO MOJId Ha [POBOJIHAK ¢ TOKOM. 3aKOH
Amnepa. _ : '
33, MaruuTHeii  nOTOK  MaruuTHBI  cROMCTBA.  BellecTEa. Maruurtaas
NIPOHULIAEMOCTD. il

34, JleffcTBUE MATHUTHOIO 1O/1St Ha ABrikytmics sapsit. Cuita Jloperna,
35, DNEKTPHYCCKMH TOK B JKMIKOCTSX, 3akonrl ®apajies. DiekTpuueckHit TOK | B
metannax. [IpoBOAHMKH B IHIEKTPHKH, DIEKTPHYCCKUit 10K B ra3ax. Bubi paspszo
Iomynposommuks. P-ii nepexo, _ : |
36.  DnexrtpoMaruuTHas MHIYKUHS.  OmMbiT Qapages. [lpasuno Jlenua. 3akon
IEKTPOMATHIUTHOI] niaykoad.  Cavounsaykuns,  Tpaucdopmarop.  Koodduumesr
Tpanchopmanuu. : : : |
37.  Ceer. Mctounnk cera. CpoficTna cBera. .
38. 3akoHsl Q-“r;':;a}iceﬂm cBeta. Bujibl orpakenus. Ipenomiienne cBera. 3axoHpl
IIPEJIOMITEHHSL. jig e :
39.  Jlumsbl Bugpl muns. [octpoenne B HH3aX. ONTHYeCKas CHIIA THH3bL,
40.  Jlucnepcus. Jndpaxigis Murepdepennns cpera. § : v
41." Dotospdexr. Ombir  Cronerora. 3aKOHbI (b(')ITO’BCI)d)éKTa. Qorod. Teopus
thorosdexra. Ypasnenne iinwreiina. Kpacnas rparmua porosddexra.
42.  Arom. Moaeas Tommicona. OnpiT Pesepdopaa. Monens aroma.

43, Paguaktisrocts, Buitbl usiyuenuii, [Tpasnna CMEIIEHMS.

44.  Cocras aToMHOTO siapa. SLiepHble CHLL. JHEprus CBA3H, .
45.  Tunbsl s7epHBIX peakiwii. Mexamusm Aenenns sgep ypana. TepMosaepugs
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peaxims. Yrpapisiemas siepHas peakitus. SuepHbii peakTop,
40, DKCIepeMEHTATbHbIC METO/(LI PErHCTPaLH 3aPSKEHHbIX YACTHIL. |
47. Buosornieckoe jieicTnie PA/IMOAKTHBHOIO M3/YUeHHS. DIeMeHTapHble i'llacm';lb :




