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Pabouas nporpaMma 06meobpa3oBaTenbHON yHEOHOM THCIHILTHHEL V]I 6. 09 Ousuka
TpeIHA3HAYCHA JUI Peanu3aIin OCHOBHOM 0Opa30BATENHHONM NpOrpaMMbl Ha Oase
OCHOBHOTO OOMIET0 0Opa3’oBaHmsi ¢ OTHOBPEMCHHBIM TOXYYCHHEM CPEAHETO obmero
obpaszosanms. IIporpamma paspaborana ¢ yu€tom DenepaibHOrO 3aKoHa P® or
29.12.2012r. Ne 273-®3 «0O6 obpasoBaHHH B Poccuiickoii @enepauui» (B pen. OT
03.07.2016, ¢ u3m. ot 19.12.2016), npukasa Muno6pHayku PO ot 31.12.2015r. Ne 1578
«O Brecennyu wmenennii 8 ®I'OC COO, YTBEPIKIEHABIA TpHKa3oM MHHMCTEPCTRA
obpasosanus u Hayku PO or 17 mas 2012r. Ne 413, npuMepHO#H OCHOBHO¥H
06Ie00pa30BATENbHOM  POTPAMMBL  CPEJHCTO obmero  ob6pasosanms.//Onodpena
pemenyeM  (erepanbHOTo yueGHO-METO/IHUECKOTO  OOBeIUHEHNS 11O oburemy
00pa30BaHUIO (IIPOTOKON OT 28.06.2016 . Ne 2/16-3); Ha OCHOBE TIPUMEPHOH TPOTPAMMBL
001e00pa30BaTENbHON  TUCIIMILIHHBI «Dusuka»y asropa B. @. Jlmurprera, 3as.
xadenporn ¢usuka MOCKOBCKOTO TOCY/APCTBEHHOIO YHUABSPCUISTA TEXHOIOTAA W
ynpasnenns K. IT PasymoBCKoro, pexomenioBaHHON  DenepaibHbIM
FOCYHAPCTBEHHBIM ABTOHOMHBIM YYPEKICHUEM «DenepanbHblii UHCTUTYT Pa3BUTHA
obpazosanusa» (OIAY «®HPO») perucTpaliOHHBIM HOMEP PELCH3MH 384 or 23
monsg 2015 rn  @OIAY  «DHPO» 1w tpeGosammiit  ®TOC  CIIO o
criermanprocty 20.02.02  3amura B 4pe3BHIYAWHBIX ~ CHTYyalMaX, YTBEPKJIEH
npukazoM MuHOOPHAYKH OT 18.04.2014 No 352, saperucrpuposaH MuHIOCT
No32657 or 10.06.2014 1. ecrecTBeHHOHAYTHOTO npoduis  podeccHoHaTBEHOT0
obpazoBanus.

Opranmsarms-paspaborunk:  ToCynapcTBeHHOE GromKkeTHOE  TIPOQEeCcCHOHATBHOE
00pazoBaTeNnbHOE YIPEHKACHUC Kpacnonapckoro xpas «ApMaBUPCKHMH TEXHHKYM
TEXHOIOIMH ¥ CEPBUCAY.

Pa3paboT4HK: /{&” % Ilacmypaosa E.M.
- npenoaasarens I BIIOY KK ATTC

Penien3enThL Z%) // [IpsaxoBa E.A.
npenonasarens PT'HOY BO ATTLY,
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Conepsxkanue

ITosicuuTenbHas 3anucka.

O6mas xapakTepucTuka yueoHou auciurinnbl Y] 6. 09 dusuka

MecTo yueOHOM AUCIUIUIMHBI B yUeOHOM ILJIaHE.

Pesynbrarsl 0cBOEHUsT yUeOHON AUCLUIIINHBI.

Conepxanue yueOHOMH JVCLHUTUIAHBI c Y4ETOM npodus
podeCCUOHAIBHOTO 00pa30BaHUS

Temaruueckoe MIaHUPOBAHUE C OINPEACICHUEM OCHOBHBIX BUOB y4eOHOM
JEeSATENBHOCTH 00yYaronXcs

Y4yeOHO-METOAMYECKOE W MarepualbHO-TEXHUYECKOe  obecreueHue
IpOrpaMMbl y4eOHON TUCIUILTAHBI.

Jlureparypa.



1. TMosscHuTEAbLHAS 3aNMMCKA

[Iporpamma  oOmieoOpa3oBarenbHOM  ydeOHOM  aucuMiuiuHbl  Dusnka
MperHa3HaueHa s u3ydeHus (U3MKU B MPOQECCHOHANBHBIX 00pa30BaTEIbHBIX
opranmzamusax CIIO, peanusyomux 00pa3oBaTENbHYIO MPOrPaMMYy CPETHETO
oOmero oOpa3oBaHusi B IIpelefax OCBOEHUS OCHOBHOM HpodeccCHOHalbHON
oOpazoBarenbHoii  mporpammbl  CIIO  (OIIOIT CIIO) mnpu  MOATOTOBKE
KBTM(UIIUPOBAHHBIX CHEIMATUCTOB CpEIHETo 3BeHa 1o cneruanbHoctu 20.02.02
3amuTa B Ype3BBIYAHBIX CUTYAIHSX.

[Iporpamma paszpaborana Ha ocHoBe TpeboBaHuit ®I'OC cpegnero obiero
o0pa30BaHUs, TMPEIBSIBISIEMBIX K CTPYKTYpe, COACPKAHHUIO W pe3yibraram
OCBOCHUs y4eOHOH muctuminHabl Ou3nka, B COOTBETCTBUH ¢ PekoMeHIamsIMu 1o
OpTraHM3allMU TONYYEHHUsI CpPEeIHEro oOIero o0pa3oBaHUsl B TMpeaenax OCBOCHHS
00pa30BaTeNbHBIX MPOTPAMM CPETHETO MPOoheCcCHOHAIBHOTO 00pa3oBaHus Ha 0ase
NOTy4aeMON  CIENUAJbHOCTH CPEOHEr0 Mpo(ecCHOHANIBHOTO  00pa30oBaHMS
(mucemo JlemapTamMeHTa TOCYIApCTBEHHOW TMONUTUKA B cdepe MOArOTOBKH
pabounx kaapos u JAI10 Munoodpuayku Poccun ot 17.03.2015 Ne 06-259).

Conepxxanune mporpamMmbl «®Du3KMKay HaMpaBICHO Ha  JOCTHXKEHHUE
CIEIYIOIMX HeJIen:

® OCBOCHHE 3HAaHWH O (yHJAMEHTAIBHBIX (QHU3UYECKUX 3aKOHAX U
NPUHIIMIIAX, JIKAUUX B OCHOBE COBPEMEHHOW (U3HUECKOW KapTUHBI MUPA;
HauOosee BaKHBIX OTKPBITUSAX B 00JacTH (M3HMKH, OKAa3aBIIUX OIpEAeIIoliee
BIMSIHUE Ha Pa3BUTHE TEXHUKU M TEXHOJOTHUM, METOAAaX HAYYHOTO ITO3HAHMS
IPUPO/IBI;

* OBJIAJICHHE YMEHUSMU TPOBOAWTH HAOIMIONEHMS, IUJIAHUPOBAaTh W
BBITIOJTHATH SKCIIEPUMEHTHI, BBIJIBUTATh TUIOTE3bl U CTPOUTH MOJEIH, MPUMEHSTh
MOJIy4eHHBbIE 3HaHMUS MO (U3UKE I OOBSICHEHHS Pa3zHOOOpa3HBIX (HU3NUECKUX
SBJICHUWA U CBOWMCTB BEIIECTB; MPAKTHUYECKU HCIOJIB30BaTh (PU3MUECKUE 3HAHMUS;
OILICHMBATh JOCTOBEPHOCTh €CTECTBEHHOHAYYHON HH(pOpMAIINK;

* pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, HHTEIICKTYabHBIX U TBOPUECKUX
CIIOCOOHOCTEH B TIpoIlecce MPUOOPETeHUs 3HAHWKW W yMEHUH 10 (QU3NKe C
UCTIONIb30BAaHUEM  PA3JIMYHBIX HCTOYHUKOB HMH(POPMAIMM ¢  COBPEMEHHBIX
MH(GOPMAIIMOHHBIX TEXHOJIOTHH;

* BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH MO3HAHMSI 3aKOHOB MPHUPOJIBI,
UCTIONB30BaHUSA JOCTIDKEHUNH (U3MKKM Ha OJlaro pas3BUTHS  YEJIOBEYECKOM
UBWIN3ALMKA; HEOOXOAMMOCTH COTPYAHMYECTBA B IMPOLECCE COBMECTHOIO
BBITIOJTHEHUST 3a71a4, YBaXXUTEIHHOTO OTHONICHUS K MHEHHWIO OIMOHEHTa TIpH
o0CyX/eHUn TMpoOJeM EeCTECTBEHHOHAYYHOTO COJEp)KaHUs; TOTOBHOCTH K
MOPAJTbHO-ITUYECKON OIICHKE HWCIIONIh30BAHUSI HAYYHBIX JOCTHKCHUH, YyBCTBA
OTBETCTBEHHOCTH 32 3aIlIUTy OKPY>KaIOIIEH Cpeibl;

* WCIMOJB30BaHWE TPHOOPETCHHBIX 3HAHWUM W YMEHUW Uil pelIeHUs
NPAKTUYECKUX 3a/lad  TIOBCEMHEBHOW JKM3HHM, OOeCledeHus Oe30MmacHOCTH
COOCTBEHHOW W3HH, pAlMOHAIBHOTO MPUPOAOIMOIH30BAHUS U  OXPaHBI
OKpYKaromieil cpeapl 1 BO3MOXHOCTh MPUMEHECHHS 3HAHWH MPU PENICHUU 3ajad,



BO3ZHMKAIOIINX B MOCJIEAYIONIEH MpodecCuoHalbHON NeATebHOCTH.

B nporpammy BKIIIOYEHO coleprKaHUe, HampaBieHHOE Ha (GOPMHUPOBAHUE Y
CTYICHTOB KOMIIETEHIIMM, HEOOXOAUMBIX s KadecTBeHHOro ocBoeHus OITOIT
CIIO nmna moaroroBku crenuanuctoB no cneuuainbHoctn 20.02.02 3ammra B
YpEe3BbIYAHHBIX CUTYaIUSX.



2. O0mas xapakrepucTuka ydeoHoi gucuuniaunbl Y 6. 09 ®uszuka.

B ochHoBe yueOHOW gucuumiauHbl ®dusnka JIEKUT YCTAaHOBKA Ha
dbopmupoBanre y oOy4aeMbIX CHUCTEMBbI 0a30BbIX TOHATUU (QU3UKU U
NpEICTaBICHUN O COBPEMEHHOW (pU3MUECKON KapTUHE MHUpA, a TakXKe BbIpaOOTKa
YMEHUN MPUMEHSTh PU3NUECKHUE 3HAHUS KaK B TPOPECCUOHAIBLHON eI TENHHOCTH,
TaK M JJIsl pEIICHUS KU3HEHHBIX 3a/1a4.

MHorue nonoxeHus, pa3BuBaeMble (PU3MUKOHN, paccCMarpuBalOTCs KaKk OCHOBA
CO37laHUsS U  HUCMOJb30BaHMS HUHPOPMAIIMOHHBIX M  KOMMYHHKAITMOHHBIX
texnonorui (MKT) — omHoro w3 Hambojee 3HAUUMBIX TEXHOJIOTHYECKHUX
JOCTH)KEHUN COBPEMEHHOM LIMBUIIM3ALUY.

dusnka AaeT KIHY K TOHUMAHUI MHOTOUUCIICHHBIX SIBICHUN W MPOIECCOB
OKpY’Karoiero Mupa (B €CTeCTBEHHOHAYUYHBIX 00JIaCTAX, COLUOIOTUH, IKOHOMHUKE,
sI3bIKE, JIUTEeparype u Ap.). B dusuke popMupyrorcs MHOTHE BUJIBI ICSTEIBLHOCTH,
KOTOpbIE HMEIOT MeETanmpeaIMeTHBhIM Xxapakrep. K HUM B TepByH0 odepenb
OTHOCATCS: MOJICIIMPOBAHUE OOBEKTOB U MPOLECCOB, NPUMEHEHHE OCHOBHBIX
METOZIOB TIO3HAHUS, CUCTEMHO-MH(POPMAIIMOHHBIN aHanmu3, (OPMYIUpPOBAHHE
TUIOTE3, aHAJIU3 U CHUHTE3, CpaBHEHUE, 0000IeHrne, CUCTEMATH3alusl, BbIsIBJICHUE
NPUYMHHO-CIIEJICTBEHHBIX CBS3€H, MOWCK aHAJIOrOB, YIpaBieHHE OObEKTaMHU H
nporeccamu. VIMEHHO 3Ta JUCIUIUIMHA TO3BOJISIET IMO3HAKOMHUTH CTYJIEHTOB C
HAayYHBIMA METOJAMU T[IO3HAHUSA, HAYYUTh WX OTJIWYaATh THUIIOTE3y OT TEOPHH,
TEOPHIO OT IKCIIEPUMEHTA.

®u3zrka  UMeEeT OueHb  OOJbIIOE W BCEBO3pACTAIOIIee  YHCIO
MEXIUCIUIUIMHAPHBIX CBA3EH, MPUYEM Ha YPOBHE KaK MOHITUITHOIO ammapara, Tak
U  uHcTpyMeHTapus. Cka3zaHHOE TMIO3BOJISIET paccMarpuBaTh (U3MKY — Kak
METAUCIUIUIMHY, KOTOpas MPEeAOCTAaBISIET MEKIUCIUIUTMHAPHBIN A3BIK IS
OMMCaHMs HAYYHOW KapTHHBI MUPA.

dusnka SIBIISICTCS CHUCTEMOOOPA3yIOITUM dbakropom TUISt
€CTECTBEHHOHAYYHBIX YYEOHBIX TMPEAMETOB, IOCKOJIbKY (U3UYECKHUE 3aKOHBI
JeXaT B OCHOBE COJEpX aHUS XUMUHU, OUOJOTWH, Treorpauu, acTPOHOMHUH U
CHeIUaIbHBIX  JUCHUIUIMH  (TEXHMYECKass  MEXaHWKa,  dAJICKTPOTEXHHKA,
AIIEKTPOHUKA | Jp.). YueOHas aucturuinaa Ou3nka co31aeT YHUBEpCAIbHYIO 0a3y
JUTSL U3y4eHUs o01Ienpo(eCCHOHANBHBIX U CIICIIMAIBHBIX JUCIHILINH, 3aKIabIBas
dbyHIaMEHT JJ1 OCTIEAYIONEro 00yUeHus CTyICHTOB.

OO6nagasi JTOTMYECKONW CTPOWHOCTHIO M OMHUPASICh HA SKCIIEPUMEHTAJIbHbBIC
daktel, yueOHas nucturuimHa Ousuka GopMHupyeT y CTYACHTOB MOIJIUHHO
HAayyHOE MHUpPOBO33peHuEe. DPu3nka SIBISETCS OCHOBOM YYEHHUS O MaTepHalbHOM
MUpE U pelaeT npooieMbl 3TOr0 MUpA.

Nzydenne (usuku mMeeT CBOM OCOOCHHOCTHM B 3aBUCHMOCTH OT PO
npo(eCcCHOHaBHOTO 00pa30BaHUs. JTO BBIPAKACTCS B COACPKAHUH OOYYCHWS,
KOJIMYECTBE YACOB, BBIACISIEMBIX HAa H3yYECHHE OTIECIbHBIX TEM IPOTrpaMMBbl,
[TyOMHE UX OCBOCHUS CTYICHTaMH, 00bEME M XapaKTepe MPAKTUUECKUX 3aHATH.



Bup yueOHo# padoThl KoJsimuecTBo yacos
MaxkcumanbHas yyeOHast Harpy3Ka (Bcero) 146
Oo0si3aTesbHasi ayiuTOpHasi y4yeOHasi Harpy3ka 97

(Bcero)
B oM uncne:
JlaboparopHbie pabOTHI 15
[IpakTrueckue 3aHsATH 34
Bcero 1a60paTtopHO-IPaKTHYECKUX 3aHSATHIA 49
CamocrosiTenbHbIe pab0Thl 00yJIarOITUXCS 49

Hrorosoe 3ansitue B popme nuddepeHunpoBaHHoro 3auéra Bo BTopom cemecrpe 1
Kypca

IIpu ocBoenun cnenuanbHoctd 20.02.02 3ammra B  4pe3BBIYANHBIX
CUTYyaIUsIX €CTECTBEHHOHAy4yHOro Mpoduis npodhecCHoHaIBLHOr0 00pa3oBaHMs,
¢dusuka nzyyaercs Ha 6azoBoM ypoBHe DI'OC cpeanero obmero oopa3oBaHus.

Copepxkanue y4eOHOM JUCHMIUIMHBI, peaju3yeMoe TpH  TOATOTOBKE
oOydJarouxcsi MO CHEHHAIbHOCTSAM  €CTECTBEHHOHAYYHOro  mpoduuis
npodeCcCUOHAILHOTO 00pa30BaHUs, HE WMEET SBHO BBIPAXCHHON NpOdHUIBHON
COCTaBJISIONICH, TaK KakK CIENHAIBHOCTH, OTHOCSIIHMECS K D3TOMY MPOQHUIIO
oOydeHHs, HE WMEIOT MPEUMYIIECTBEHHOM CBA3W C TE€M WM HHBIM pa3eiioM
buzuku. Opnako s cneruanbHocTu  20.02.02 3ammra B 4pe3BBIYAWHBIX
CUTyallUAX B paMKaX €CTECTBEHHOHAy4YHOro mpodumis npodheccuoHaTIbHOTO
oOpa3oBaHusl  TOBBILIEHHOE  BHUMaHHWE  YyAEJIEHO  U3YYEHHMIO  pasjena
«MornekynapHas  ¢uszuka. TepMoIMHaMHKa», OTACJIBHBIX TEM  pasfieia
«ONeKTpoIUHAMHKa» UM  OCOOGHHO TEM  JKOJOTHYECKOrOo  CONEp KaHws,
NPUCYTCTBYIOIINX MPAKTUYECKH B KaXJIOM paseie.

Teoperuueckue cBeneHUss MO (PU3MKE AOMONHIIOTCS JEMOHCTpAIUsIMU H
1a00paTOpHBIMU pabOTaMHu.

N3yuenne oOmeoOpa3oBaTeibHOM  y4eOHOW  AUCHUIUIMHBI  «DU3MKa»
3aBepIIacTCs TMOABEASHUEM HTOroB B (opme muddepeHImpoBaHHOTO 3a4eTa B
paMKax IMPOMEXKYTOUHOM aTrTecTtanuu CTyAeHTOB B Tmpolnecce ocBoeHus OIIOII
CIIO ¢ nonyuenunem cpennero oomiero oopazosanus (IIIICC3).

[Tpu u3zyuennu aucuumiHbl GU3nMKa TPOBOAATCS JAOMOTHUTENbHBIE 3aHITHUS
— koHcynbranuu 10 gacoB. Temarnka KOHCYNIBTAIlUN BEIOMPAETCS COTIIACHO TeMam
y4eOHOro MJIaHa Mo pasieam:

e MexaHuka.
OCHOBBI MOJIEKYIISIPHON (DU3UKU U TEPMOAMHAMUKH.
DneKTpoarHaMUKa.
Konebanus u BOIHBI.
Ornruka.
OCHOBBI CITEeIMAIBHON TEOPUU OTHOCUTEIBHOCTH.
DneMeHTbl KBAHTOBOM (DU3UKH.
DBOJIFOLHS BCEJIEHHOM.




KoHTpoJIb U OlIeHKa pPe3y/IbTATOB OCBOCHUSA Y4eOHO! AMCHUILINHBI.

Pe3ynbTaThl 0CBOEHHS
(0OBEKTHI OLICHUBAHUA)

OcHoBHBIE NOKAa3aTeJH OICHKH
pe3yJabTara i UX KPpUTEpUun

dopMma aTTecTallNU
(B COOTBETCTBUM c
Y4eOHBIM MJIAHOM)

ChopmupoBaHHOCTH TIPEICTABICHUN

OObsicHenne (pU3MUECKUX SIBICHUH

Texymuii KOHTPOJIb:

O ponmu U MecTe (U3MKM B | U CBOMCTB Tel C TOuku 3peHus | OueHka pE3yIAbTaTOB
COBPEMEHHOM  HAy4YHOW  KApPTUHE | HAYKHU. BBITIOJTHEHUS
MUpa; [OHMMaHHe  (¢usnyeckoi | [[puMeHeHne 3aKOHOB MEXaHHUKH, | IPAKTUUECKUX  3aHATUH,
CYILIHOCTH HaOJI01aeMBIX BO | MKT, IEKTPOAUHAMUKU u | nuddepeHupoBaHHbIN
BcenenHoil  sBIeHUM; IOHMMAaHHE | KBAHTOBOM ¢buzukn IIpH | 3a4€T
poiu  Qu3MKU B (POPMHUPOBAHHUM | BHIMOJIHEHUU MIPAKTUYECKHUX
Kpyrozopa U  (PyHKIIMOHAJIBHOM | 3aHATHUI.
IPAMOTHOCTH YeJI0BEKa JUTSt
penieHus NpakTUYECKNUX 3a1a4
BJIaJICHUE ocHoBonojararomumu | [Ipusenenue npuMepoB | Tekymuii KOHTPOJIb:
¢buznyeckuMu MOHATUSAMH, | IPAKTUYECKOTO ucnonb3oBanus | OneHka pE3yIAbTaTOB
3aKOHOMEPHOCTSAMHU, 3aKOHaMU U | QU3WYECKUX 3HAHWIl Ha MpPaKTHKE, | BHIIOJHEHUS
TEOPUSIMU; YBEPEHHOE MOJb30BaHHE | B ObITY, B cBoel Oynymied | MpakTUYECKUX  3aHSTUH,
¢buznyeckoil  TEPMHUHOJNOTHEH U | MPOQeCcCcHH. b depeHInpOBaHHbBIN
CUMBOJIMKOU [Ipumenenne METOAUKH | 3a4€T

BBIYUCIICHUS:

KMHEMAaTU4YECKHUX BEJIUYVH,

-CHJ1, ICCTBYIOIIUX Ha TEJO,

3aKOHOB COXPAHEHH,

- MMKpPO M MakpoIapaMeTpoB Tea,

IEKTPOJIUHAMUYECKUX BEINYHH,

- TIapaMeTpPoOB  DJIEKTPUUYECKOU

ey,

-I1apaMeTpOB aTOMHOTO S7pa.
BJIAJICHUE OCHOBHbIMM MeTofaMu | Mi3Mepenne ¢usndeckux BenuuuH | Tekymuii KOHTPOIb:
HAy4HOIO IIO3HAHUS, | P BBIIOJHEHUHU J1abopaTopHbIX | OreHka pE3yNnbTaToB
UCIOJIb3YEMBIMU B ¢usuke: | paboT, BBIYMCICHUE MOTPEIIHOCTH, | BBIOJIHEHUS
HaOIIoIeHNe, ONMCaHue, U3MEPEHUE, | BHIBObI. 1a00paTOPHBIX u
JKCIIEPUMEHT KOHTPOJIBHBIX pador,

nuddepeHInpoBaHHbII
3a4€T.

yMeHHust oOpabarbiBaTh pe3yabrarsl | OLeHUBaHUE uHpopmanuy, | Tekyluil KOHTPOJIb:
U3MEpEHMI, oOHapyXMBaTh | COAEPXKAIIYIOCSI B  COOOIIECHHUAX | OIIEHKA pE3YIIBTaTOB
3aBUCUMOCTh Mexay ¢usnueckumu | CMU, UHTEPHETE, HAy4HO- | BBIIIOJIHEHHUS
BEJIMYMHAMH, OOBSACHATH | MOMYISAPHBIX CTATHSX. IIPAKTUYECKUX  3aHATUH,
MOJIy4eHHbIE pe3ynbTaThl U Jenarh | Bnagenue mHpopmanueit o Bkiazae | aupdepeHupoBaHHbIHN
BBIBO/IbI POCCUNCKHX u 3apyOeXHBIX | 3auUéT.

y4E€HBIX B pa3BUTHE (PUBHKH.

c(hOpMUPOBAHHOCTh YMEHUS
MPUMEHSATH MOJYYECHHBIE 3HAHUS VIS
OOBSICHEHHSI YCIOBHMI TMPOTEKaHUs
(bu3nuecKkux SIBICHUN B TPUPOIE U
JUTSE MIPUHATHUSA MPAKTUYECKUX
pELIEHUH B TIOBCEAHEBHOW )KU3HU

3HaHMe TOHATHH:  (uU3HYECcKoe
SIBJICHHE, TUI0TE3a, 3aKOH, TEOpUs,
BEIIIECTBO, B3aUMO/ICHCTBUE,
JJIEKTPOMAarHUTHOE TI0Jie, BOJIHA,
doTtoH, arom, aroMHOE SAPO,
MOHU3HPYIOIINE W3IIy4YEeHUs,

Texymui KOHTPOIIb:
OILICHKA BBITIOJTHEHHUSI
TECTOB, bu3nueckux
JUKTAHTOB.

M TOTOBBII KOHTPOJIB:

b hepeHInPOBAHHBIT




IUIaHETA, 3B€3]a, rajlakTuka, | 3a4eT.
Bcenennas

c(OPMHPOBAHHOCTh ~ COOCTBEHHOH | 3HaHWME  cMbIcia  Qu3MYecKux | TeKymuid KOHTPOIIb:
II03UIN 10 OTHOLICHUIO K | BSJIMYHUH: CKOpPOCTb, YCKOPCHUEC, | OLICHKA BBIIIOJIHCHUSA
¢bu3nveckoit uHpOpMaIny, | Macca, HMITYIBC, paboTa, Ccuia, | TECTOB, (PU3MUECKUX
HOJIy‘-IElGMOﬁ M3 pa3sHbIX HCTOYHUKOB MEXaHHN4YECKas OHEpPIus, | AMKTAaHTOB.

BHYTPEHHSISI SHEprusi, abcontoTHast | UTOroBbIi KOHTPOIIB:
TeMIlepaTypa, cpensss | AudQepeHupoOBaHHbIN
KMHETHYECKas JHEpPrus  4YacTHI] | 3a4eT.

BEILIECTBA, KOJMYECTBO TEIUIOTHI,
JJIEMEHTaPHBIN AIEKTPUUECKUI
3apsi.

3HaHME  cMbICIa  (PU3UYECKHUX
3aKOHOB KJIACCHYECKON MEXaHHUKH,

BCEMHUPHOTO TATOTCHHUA,
COXpaHCHUA OHECPTHH,
3JIEKTPOMArHUTHOMN AHIYKIWH,
TEPMOJUHAMHUKH, HUMITYJIbCa u
ANMEKTPUIECKOTO 3apsija,
dotorddexra.

CdopmupoBanHOCTh YMeHUs pemath | OcyliecTBieHne TOWCKa, aHanu3a | TeKymuid KOHTPOJIb:

¢buznueckue 3agaqu JUIs  TIOCTAaHOBKM M DPEIIEHUs | OLICHKa BBITIOJTHEHUSI
bu3IeCKUX 3aj1a4, IJIA | TECTOB, (bU3UIECKUX
npodeccroHaIbHOTO U | AUKTAHTOB, MPAKTUUYECKUX
JMYHOCTHOTO Pa3BUTHSL. 3aHSTHH.
HTOroBbIil KOHTPOJIB:
nuddepeHInpoBaHHbII

3a4CT.

OcBoeHune MUCHIUIITUHBI TTPE/INONIaracT BHITIOIIHEHUE BHEAYAIUTOPHOU paboTHI,
JOMAaIIHUX 3aJaHUM, BHIIIOJIHEHUE MTPOEKTA.

B paMkax [OUCHMIUIMHBI WHAWMBUAYaJIbHBI TPOEKT - ocobas ¢dopma
opraHu3ani  o0pa3oBaTeIbHON  JeATeNbHOCTH  oOydaromuxcs  (ydeOHoe
UCCJICIOBAaHUE WM Y4eOHBIM TPOEKT). [JTaBHOW OTIIMYUTETHHOM OCOOEHHOCTHIO
METOZa TIPOEKTOB  sABIsAETCS OOydyeHHWE Ha AaKTUBHOM  OCHOBE, depes
IIEJIECO00Pa3HYI0 JCSATENBHOCTh YUCHUKA, KOTOpasi COOTBETCTBYET €r0 JIMYHBIM
uHTEepecaMm. B ocHOBe 3TOro Merona JeXKUT Pa3BUTHE MO3HABATEIbHBIX HABBIKOB
o0yJaromuxcsi, YMEHUH CaMOCTOSTEILHO KOHCTPYHPOBATH CBOW 3HAHUS, YMCHHI
OpUEHTHPOBATHCS B MH(OOPMALIMOHHOM MPOCTPAHCTBE, PA3BUTUE KPUTHUUYECKOTO U
TBOPUECKOTO  MBIIUICHUS. MeTo NpPOEKTOB  BCErJa OPUEHTUPOBAH  Ha
CaMOCTOATETILHYIO JEATEIBHOCTh OOYYAIOIMUXCS - WHIWBHIYAIbHYIO, IMApHYIO,
IPYIIOBYIO, KOTOPYIO OOydYarolydecsl BBITIOJNHSIIOT B TEUEHHE OIPEAEICHHOTO
OTpe3ka BpeMeHH. MeToJl MPOEKTOB BCErja MpeIoiaraeT pelieHue Kakou-To
poOIEMBbI.




Tembl

1.

O b wiN

16.
17.
18.
19.
20.
21.
22,
23.
24,
25.
26.
217,
28.
29.
30.
31.
32,
33.
34.

HHAWBUAYAJIbHBIX ITIPOCKTOB!
Benukue YUYCHBIC APCBHOCTH.

. MOXHO 11 OIpeAesInTh Maccy 3BE3/IbI.

. Uctopus «Ilepnetym MoOumey.

. 3 nymikn Ha JIyny? Ilouemy HeT?

. [Toné€r mpeameToB (OyMaKHBIX 3MeE€B, KUBBIE M PACTHUTEIbHBIC JICTYHBI,

noJ€T OyMepaHroB, MEXaHUKa KPbLIa).

. Kak mensiercs Bec Tena Ha paBHUHE U B TOpPax.

. Boga — Gyayiiee Tonauso.

. DHepreTuyeckas EHHOCTh MIPOAYKTOB ITUTAHMSI.

. ATMOCdepHOE TaBJICHUE B TEXHUYECKUX YCTPOUCTBAX.

. Coolmraromuecs: COCyAbl B MPUPOJIE U TEXHUKE.

. XONOAWJIbHBIE YCTAHOBKU. [IpuHIMIT NencTBuUs.

. DIIEKTpUUECKas LIETb B KBAPTHUPE.

. DIEKTPUUECKUE SBIICHUS B IPUPOIE.

. CBepXMpoOBOAUMOCTb.

. [Iponioe u Oyayiiee raJbBaHUYECKHX AJIEMEHTOB (OIBIT CaMOJEIBHOTO
3aps,THOTO YCTpOMCTBa 115 TeaedoHa).

DHeprocoOeperarwIre TEXHOJIOTUH B OBITY (HOBBIC HJICH).

[lepBoe paauo uctopus U NpuMeHeHHe (COOpKa MPOCTEHIIETO PaIno).
DnexTpuyeckas pakera (pakeTHbIN ABUTATENb HA TBEPIIOM TOIUIUBE).
MaruutHoe none 3emin. Bo3M0XHOCTb CMEHBI MTOJTKOCOB.

Huxkona Tecna 1 31€KTpOMarHeTu3M.

HcTtopus kommaca (MO/eNIb CaMO/IEIbHOTO KOMITaca).

Kunkue MarHuThl ¥ UX IPUMEHEHUE.

[TonynpoBOIHHKH.

CnekrpanbHbIii aHaIU3 (MCTOPUSI U COBPEMEHHOCTD).

MupHbIii aTOM (MTEPCHEKTUBBI PA3BUTHS).

BoytHOBBIE CBOMCTBA AJIEMEHTAPHBIX YACTHII.

HcTtopust OTKpbITHS aToma.

HaHo TexHOMOrMM COBPEMEHHOI0 MUPA. (TEXHUKA U MEIHUIINHA).
Teopuu pazsutus BcenenHoi

Ku3Hb U CMEpPTH 3BE3/IBL.

UYepHble ObIpHL.

TemHast marepus.

Teopust OTHOCUTEIBHOCTH DUHINTEHHA U TPaBUTALIHS.

Hcaak Hbpr0TOH, OIBITHI



3. MecTo y4eOHOM AUCHUILIMHBI B y4e0HOM ILIaHe.

VYuebnas aucuuriauHa Ousnka sSBIASETCS YYEOHBIM MPEIMETOM IO BHIOOPY
u3 obs3arenbHOM npenMmeTHo obnactu «EctectBennbie Hayku»y OI'OC cpeanero
oO1iero oOpa3zoBaHus.

VYyeOnas nucuurimHa dusmnka mzydaercss B 00I1€00pa30BaTeIbHOM LIMKIIE
yueOHoro miana OIIOIl CIIO pana cneunuansHoct  20.02.02 3amura B
Ype3BbIUANHBIX CUTYAIMSIX €CTECTBEHHOHAy4YHOro npoduis Ha 0a3e OCHOBHOIO
oO1iero oOpa3zoBaHusl ¢ moflydeHueM cpeaHero oomiero oopazosanus (ITIICC3).



4. Pe3yabTarhbl OCBOCHUS YUeOHOMH TUCHHUIIMHBI.
OcBoeHue coaepkaHusi yueOHOU MuCHUILUIMHBL «Du3nka» oOecrneunBacT

AOCTHIXCHUEC CTYACHTAMU CICAYIOMIUX PE3YIIbTATOB!

JInduHOCTHBIE pe3yabTaThbl OCBOEHUS OCHOBHOW 00pa30BaTEIbHONW MPOrpaMMBI

AOJDKHBI OTPaXXaThb:

YyBCTBO T'OPIOCTU U YBaXKEHMSI K UCTOPUHU U JOCTHKEHUSM OT€YECTBEHHOM
buznveckoit HAyKH; buznyecku rpaMOTHOE MOBEJICHUE B
npodecCUOHANIbHOM JIeATETbHOCTH U ObITY IIpH oOpalieHuu ¢ npudopaMu u
YCTPOWCTBAMU,;

TOTOBHOCTh K MPOAOIKEHHIO 00pa30BaHUs M MOBBIIICHUS KBAIU(DUKALUU B
n30paHHON MpodecCHOHANBHON JeATEeIbHOCTH U OOBEKTHMBHOE OCO3HAHUE
ponu GU3HUECKUX KOMIIETEHIIUN B 3TOM;

YMEHHE HCIONb30BaTh JTOCTHUKEHHUS COBPEMEHHOM (U3MUYECKON HayKd |
buznuecKux TEXHOJIOTUH TUTSI MOBBILLICHUS COOCTBEHHOTO
UHTEJJICKTYaJIbHOTO ~ pa3BUTUS B BBIOpaHHOM  mpodeccuoHanbHOU
NEeSTENbHOCTH;

YMEHHE CaMOCTOSITENIbHO J10ObIBaTh HOBBIE JUIsl ce€0sl pU3MUECKUE 3HAHUS,
UCHONb3YS AJI 9TOTO JOCTYIIHbIE HCTOYHUKU MHPOPMALIUH;

YMEHHE BBICTpauBaTh KOHCTPYKTHBHBIE B3aMMOOTHOILIEHHS B KOMaHJIE IIO
pelIeHnIo 00X 3a/1a4;

YMEHHME YOPABIATH CBOEHW ITO3HABATEIBHON NEATEIBHOCTHIO, ITPOBOAMTH

CaMOOIICHKY YPOBHsI COOCTBEHHOTO MHTEIJIEKTYyaJIbHOTO Pa3BUTHUS,

MeTanpeaMeTHble Ppe3yJabTaTbl OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOM

IIPOTPaMMBbI JOJKHBI OTPAXaTh:

UCIIOJIb30BAHUE PA3JIMYHBIX BHUAOB II03HABATEIbHON JESATEIBHOCTU IS
pemieHust (QU3NYECKUX 3a7a4, MPUMEHEHHE OCHOBHBIX METONIOB TMO3HAHUS
(HaOMrofmeHus, OMHCAHUS, W3MEPEHMs, OKCIEPUMEHTa) JJIA W3YYCHHUS
PA3IMYHBIX CTOPOH OKPYXKAIOUIEH TEVCTBUTEIBHOCTH;

UCIIOJIb30BAHUE OCHOBHBIX MHTEJUIEKTYaJIbHbIX OMEpaluii: MOCTAaHOBKH
3amayn, (HOPMYIUPOBAHHUS THUIIOTE3, aHAJIM3a W CHUHTE3a, CpPaBHEHUS,
00001IIeHNsI, CHCTeMAaTU3aINH, BBISABICHUS MPUINHHO-CIICJCTBEHHBIX CBS3EH,
MOMCKa AaHaJoroB, (POPMYIMPOBAHUS BBIBOJOB [JII M3YUYEHHS Pa3IUYHBIX
CTOpOH (pu3uyecknx OOBEKTOB, SBICHUH M TPOIECCOB, C KOTOPHIMH
BO3HHMKAET HEOOXOJMMOCTh CTaJIKUBAThCS B MpodeccuoHanbHol cdepe;

YMCHHUC I'CHCPHUPOBAThL WACU U ONPCACIIATL CPCACTBA, HCO6XOI[I/IMBIC I UX



peanuzaiuu;

® yYMEHHE WCIONB30BaTh PA3JIMYHbIC WCTOYHUKH IS TONy4YeHUS (PU3NIECKOM
nH(OpPMAIIHH, OIECHUBATh €€ TOCTOBEPHOCTD;

® yYMEHHE aHAM3UPOBATH U MPEACTABIATH HHPOPMAIIUIO B PA3IMYHBIX BUAAX;

® yMEHHE MYyOJUYHO MPEACTABIATH PE3YJIBTaThl COOCTBEHHOTO HMCCIICAOBAHMS,
BECTH JHUCKYCCHH, JIOCTYITHO M TAPMOHUYHO COYETasi CoAepKaHue U (OPMBI
npeacTaBIsieMoill HHPOpMaLUK;

IIpenmeTHBIe pe3yabTaThl OCBOCHHS 0a30BOTO Kypca (HU3UKU JTOJKHBI
OTpaXkaTh:

e CchHOpPMHPOBAHHOCTH TIPEACTABICHUW O POIM M MecTe (U3UKH B
COBPEMCHHOW HAyyHOW KapTHHE MHpa; TMOHUMaHHE (QU3NYECKOW CYIIHOCTH
HaOMOMaeMbIX BO BceneHHOW  sBIEHWN; TMOHUMaHUE pond  (QU3MKK B
dbopMUpPOBaHUM Kpyro3opa W (YHKIIMOHAIBHOH TI'pPaMOTHOCTH 4YeJOBEKa JUIs
pEIICHUS TPAKTHYCCKUX 3a]1a4;

e BJAJCHUC OCHOBOITOJIATralOIIMHU (bu3HICCKUMU HOHSATHSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMH U TCOPHUSIMU; YBEPEHHOE MOJIb30BaHUE (PU3NICCKOM
TEPMHUHOJIOTMEN U CUMBOJIMKOM;

e BJAaJEeHHEC OCHOBHBIMU METOJIAMH HAyYHOTO ITO3HAHUS, HCIOJIb3YEeMBIMHU B
dbusuke: HaOIIOICHUE, OTTMCAHNUE, U3MEPEHUE, SKCTIEPUMEHT;

e yMeHHUs 00pabarbiBaTh pe3yNIbTaThl U3MEPEHUH, 0OHAPYKUBATh 3aBUCUMOCTh
MeXTy GU3NUSCKUMH BETMYMHAMH, OOBSICHATH TOJYYCHHBIE PE3YJIBTATHI U JeaTh
BBIBOJIBL;

e cpOpMHPOBAHHOCTH YMEHHS pPelIaTh PU3HUICCKHUE 3a]1a4H;

e CcpOpMHPOBAHHOCTH yMEHHUS TPUMCHSITH IIOJIYUYEHHBIC 3HAHUS  JUIA
OOBSCHEHUSI YCJIOBUH MPOTEKaHWS (PU3MUECKUX SBICHUN B TpHPOAC W IS
IPUHATHS MPAKTHICCKUX PEIISHU B TTIOBCETHCBHOM JKH3HU,

e chOpMHPOBAHHOCTh COOCTBEHHOM ITO3HMIIMU TI0 OTHOIICHHIO K (hHU3UYICCKOMN
uH()OpMaIIUH, IMOTyd4aeMON U3 Pa3HBIX HCTOYHHUKOB.

B mporpammy BKIIIOUEHO COJEp’KaHUE, HAMpPaBICHHOEC HA (OPMUPOBAHHE Y
oOyJaromuxcsi KOMIIETCHIIMH, HEOOXOMUMBIX HJii KaueCTBEHHOTO OCBOCHHS
OCHOBHOW TipodeccroHanbHON o0pa3oBarenbHO mporpammbel CIIO Ha 06aze
OCHOBHOTO 00I11ero 00pa3oBaHUs C MOJYYEHUEM CPEIHETro O0IIero oOpa3zoBaHUs;
IporpaMMBbl MOATOTOBKY crienuanncToB cpennero 3seHa [ITIICC3.

B pesynbrare ocBoeHus ydyeOHOW AUCHUILIMHBI DU3MKA CTYICHT JOJIKEH
ocBouth cinenyromue oomue komrereHnuu [IIICC3 mo cnenmanproctr 20.02.02



3ammra B Ype3BbIYaHHBIX CUTYalUsIX !

OK1. IloHumarh CyHIHOCTh U COIMANIbHYIO 3HAYMMOCTh CBOEH Oymyiieit
npodeccuu, NposBIATh K HE YCTOMYUBBIN MHTEpEC

OK2. OpranuzoBbiBaTh COOCTBEHHYIO J€ATE€IbHOCTh, BBIOMPATH THUIIOBBIE
METOABbl W CHOCOOBI BBIMOJIHEHUS NPO(PECCHOHANBHBIX 3aJay, OLEHUBATh HUX
3¢ PEKTUBHOCTH U KaYECTBO

OK 3. IlpuHumars pemieHus B CTaHIAPTHBIX M HECTAHJAPTHBIX CUTYaLUSAX U
HECTH 32 HUX OTBETCTBEHHOCTh

OK 4. OcymiecTBasiTh MOUCK U UCIIOJIb30BaHUE UHPOPMAIIUU, HEOOXOIUMO
11t 3 PEKTUBHOTO BBIMOIHEHUS TPO(ECCHOHAIBHBIX 3a1a4, TPOo(heCcCHOHAIBLHOTO
U JINYHOCTHOTO Pa3BUTHSI.

OK 5. HUcnonbs3zoBaTh MHPOPMALIMOHHO-KOMMYHHUKALIMOHHbIE TEXHOJIOTUHU B
npodeccCuOHaIbHOM AESITEIbHOCTH.

OK 6. PaGorath B KOJUIEKTHBE U KOMaHJe, 3P(HEKTUBHO 00IIATHCS C
KOJUIETaMU, PYKOBOJICTBOM, NMOCTPAAABIIMMHU U HAXOASIIMMUCS B 30HAX
YpE3BbIYaNHBIX CUTYalLIUM.

OK 7. bparb Ha ce0s1 OTBETCTBEHHOCTh 3a PabOTy WIEHOB KOMaH bl
(MOIYMHEHHBIX ), PE3YNIbTAT BHITIOJHEHUS 33/ IaHUM.

OK 8. CaMmocTOSITeNTbHO ONPEAEATh 3a1a4u MPO(HEeCCHOHATBEHOTO U
JMYHOCTHOT'O Pa3BUTHSI, 3aHUMAThCSI CaMOOOpa30BaHUEM, OCO3HAHHO IUIAHUPOBAThH
HOBBIIIEHNE KBaJTU(UKALIUN.

OK 9. OpueHTHpOBaTbCcsd B YCIOBHMSIX 4YacTOW CMEHBl TEXHOJIOTHWI B
npo¢ecCUOHABHON NeATEIbHOCTH.



5. Conep:xanue y4eOHOH JAUCHUIUVIMHBI ¢ Y4éToM npoduis
npogeccHoHaJIbHOr0 00pa3oBaHud.

BBenenue

®uznka — QyHIaMeHTalbHas HayKa O IPUPOJIE.

EcrecTBeHHOHAy4HBIM METOA [O3HAHUA, €r0 BO3MOXKHOCTA W TI'PaHHULIBI
NPUMEHUMOCTH. OKCIEPUMEHT M TEOpUS B MPOLECCE IO3HAHUS NPUPOJBI.
MonenvpoBanue (QU3MYECKUX SBICHUH M TpoueccoB. Ponb skcrepumeHTa H
TEOpUHU B IIpolecce No3HaHus npuponbsl. dusndeckas BenuuuHa. [lorpemnoctu
u3MepeHuil pusndyeckux BenuuuH. Gu3nyecKkue 3aKoHbl. [ paHuIbl TPUMEHUMOCTH
¢uznueckux 3akoHOB. [lonsTHe o ¢u3nueckoi KapTuHe MHpa. 3HaUECHUE (PUKKU
npu ocBoenuu npodeccuit CI1O u cnennansHoctet CIIO.

1. MexaHuka

Kunemaruka. Mexanuueckoe pasumxkenue. Ilepememenue. Ilyts. CxopocTs.
PaBHOMepHOE TIpsAMOJIMHEHHOE JABMXKEHUE. YCKOpeHue. PaBHomepemMeHHOe
npsMonHeitHoe aBwkeHue. CBobogaHOoe majaeHue. J[BukeHue Tena, OpOIIeHHOTO
O]l YIJIOM K TOPU30HTY. PaBHOMEpHOE ABUKEHUE MO OKPYKHOCTH.

3akonbl mexanumknm Hprortona. Ilepseiii 3akoH Hprorona. Cuma. Macca.
Nmnynse. Bropoil 3akoH HproroHa. OCHOBHOHM 3aKOH KJIACCHUYECKOW JMHAMMKH.
Tperuii 3akoH HproTOHA. 3aKOH BCEMHUPHOIO TATOTEHHS. [ paBUTAlLlMOHHOE MOJE.
Cuna Tsoxectu. Bec. Cioco6sl uamMepenust Macchbl Tesl. CUITbl B MEXaHUKE.

3aKoHBI COXpaHEHHUsSI B MeXaHHKe. 3aKOH COXPAaHEHUsl UMMYlbca. PeakTuBHOE
nemxenne. Pabora cuibl. Pabora moTeHIMaNbHBIX CUJ. MOIIHOCTh. DHEprusl.
Kunernueckas sHeprus. IloTeHuuanbHas 3HEprus. 3aKOH  COXpPAaHEHUS
MEXaHU4YECKOM sHepruu. [IpumeHenne 3akOHOB COXpaHEHMUS.

Hemoncmpayuu

3aBUCUMOCTh TPAEKTOPUH OT BEIOOPA CUCTEMBI OTCUETA.

Buapl MmexaHnueckoro JBUKEHUS.

3aBUCHUMOCTh YCKOPEHHUS TEJIa OT €r0 MACChl U CUJIbI, ICHCTBYIONIEH Ha TEJNO.

CnoxxeHue cuil.

PaBeHCTBO M  NPOTHBOIIONIOKHOCTH  HANpPaBICHUS CWJI  JCUCTBUA U

IPOTUBONIEUCTBHSI. 3aBUCUMOCTD CUJIBI YIIPYTOCTH OT Jie(pOopMaIinu.

Cuibl TpeHUs.

HesecomocTs.

PeaxtuBHOE BMXKEHMUE.

[Tepexon moTeHIMATBLHON SHEPTUH B KHHETHICCKYIO M 00paTHO.

Jlabopamopnuwie pabomut

HccnenoBanue NBUXEHUS TENA MO AEMCTBUEM HOCTOSIHHOW CHJIBL.

N3yuenue 3akoHa COXpaHEHUS UMITYJbCA.

CoxpaHeHre MEXaHWYECKOW SHEPruu MpU JABUKEHUU Tella MOof JECUCTBHEM CHII
TSPKECTU U YIPYTOCTH.

CpaBHeHue paboThI CUIJIbI C U3MEHEHUEM KMHETUYECKON SHEPTHUU Tela.

N3yueHne 3aKkOHOB COXpaHEHUs Ha MpUMEpE yaapa IapoB U OATUCTUYECKOTO
MAasITHHKA.



N3yueHnne ocoGeHHOCTEM CUITBI TPEHUS (CKOIBKEHUS).

2. OCHOBBI MOJICKYJISIPHOM (PU3UKHU U TEPMOAUHAMHUKHU

OCHOBBI MOJIEKYJISIPHO-KMHeTHYeCKOH Teopuu. UaeanbHblil ra3. OCHOBHbBIE
MIOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOW Teopuu. PazMepbl m macca MOJEKY!l U
aromoB.  bpoyHoBckoe  nBwxkenHue.  duddysusa. Cunsl  u  sHeprus
MEXMOJICKYJISIPHOTO B3auMojeiicTBus. CTpoeHHE Tra3000pa3HbIX, JKUJIKUX U
TBEpAbIX Teld. CKOPOCTH JIBUKEHUSI MOJEKYIT M UX u3MepeHue. MneanbHbIi ras.
JlaBnenue raza. OCHOBHOE YpaBHEHHUE MOJEKYISIPHO-KMHETUUECKOW TEOPUH T'a30B.
Temneparypa u ee wu3MmepeHue. [a30Bbie 3akOHBI. AOCONIOTHBIM  HYIb
TeMmnepaTtypbl. TepMonuHaMuyecKas IIKaja TEMIEparypbl. YpaBHEHUE COCTOSHUS
uealbHOro raza. MonsipHas ra3oBasi HOCTOSIHHASI.

OcHoBBI TepMOAMHAMUKHA. OCHOBHBIE MOHATUS U ONpeAeiacHus. BHyTpeHHs s
SHEPrusi CUCTeMbl. BHYTpeHHsIsl sHEpTHs ujaeaapHOro ra3a. Pabora u Teriora kak
dbopmbl TIepenaun dHEpruu. TermmoeMKoCTb. YelbHas TeIUIOEMKOCTh. YPaBHEHUE
TerioBoro Oananca. IlepBoe Havano TepMonMHAMHUKH. AnuabaTHBIA MpoIecc.
[IpuHumn nevictBua temioBor Mamuebl. KIIJ[ Temmooro asurarens. Bropoe
Hayajao TepMOAMHAMUKHU. TepMoarMHaMUYecKas 1IKajga TeMIeparyp. XoJ0AnIbHbIE
MaiuHbl. TermnoBsie aurarenu. OxpaHa npupojb.

CroiictBa mapoB. lcnapenwe u koHjaeHcanusa. HachIeHHBIM Map U €ro
cBoMcTBa. AOCOJIOTHAsT U OTHOCHUTENIbHAS BIAXXHOCTh BO3Jyxa. Touka pOCHI.
Kunenwne. 3aBucuMOCTh TeMneparypsl KureHus: oT AaBieHus. [leperpeTsiii map u
€ro MCIOJIb30BAHUE B TEXHUKE.

CaoiicTBa KHUAKOCTeil. XapakTepUCTUKA JKHUJKOTO COCTOSIHHSI BEIIECTBA.
[ToBEepXHOCTHBIN CIIOM KUIKOCTU. DHEPrusi MOBEPXHOCTHOIO CJOSA. SIBIEHUS Ha
IPaHULIE )KUIKOCTU C TBEPABIM TeJaoM. KanuiuisipHele sSBICHUS.

CaoiicTBa TBepabIX Tes. XapaKTepUCTHKAa TBEPAOrO0 COCTOSHUS BEIECTBA.
VYrpyrue cBoiicTBa TBepAbIX Tel. 3akoH ['yka. MexaHndeckne CBOMCTBA TBEPABIX
Tesq. TemnoBoe pacmiMpeHue TBEPABIX Tel MW KuAkocTter. IlnaBienue wu
KpUCTAJUIU3aLHs.

Hemoncmpayuu

JIB>xeHre OPOYHOBCKHX YaCTHII.

Huddyzus.

N3meHeHne pnaBieHUs ra3a ¢ M3MEHEHHEM TEMIIEPATYPbl IPU ITOCTOSHHOM

o0beMe.

N3otepmuueckuii v n300apHBIN MPOLIECCHI.

W3meHenne BHYTPEHHEH SHEPTUN TEJ MPU COBEPIICHUH PAOOTHI.

Moienu TeTUIOBBIX JIBUTATEIICH.

Kurienue Boapl npy NOHMKEHHOM J1aBJICHUM.

[TcuxpomMeTp u TUTpOMETP.

SIBnEeHMs TOBEPXHOCTHOIO HATS)KEHUS U CMAYUBAHUSL.

Kpucrannsl, aMopdHbIe BelllecTBa, )XUAKOKPUCTATUIMUYECKUE TEa.

Jlabopamopnuwie pabomut

N3mepenne BnaXxHOCTH BO3yXa.

N3mepeHne moBepXHOCTHOTO HATSKEHUS JKUIKOCTH.



Habmonenue npouecca kpuctaiuzauuu M3yyenue aedopManny pacTsHKEHUS.
N3ydenue TemioBoro pacuiupeHus: TBEpbIX TE.
N3ydenne ocoOeHHOCTEN TEIIIOBOTO PACIIUPEHUS BOJIBI.

3. DJIeKTPOANHAMHKA

JJIeKTpUYeCKoe ToJie. DJIEKTPUYECKUE 3apsjbl. 3aKOH COXPAHEHHUs 3apsja.
3akoH Kymona. Onekrpuueckoe mnose. HampspkKeHHOCTh AIEKTPUYECKOTO IOJS.
[Ipunun cynepno3unuu nojieil. Pabora cuil  3J€KTPOCTATUYECKOTO  TOJIS.
[Torenuunan. Pa3zHOCTh MOTEHIIMATIOB. DKBUIOTEHIIMAIbHBIE OBEPXHOCTUH. CBA3b
MEXKYy HANpsHKEHHOCTBIO W PA3HOCTHIO TMOTEHIMAJIOB JJIEKTPUUYECKOTO IOJIS.
Jusnekrpuku B anekrpudeckoM mnone. [lonsapuzanus ausnexkrpukoB. [IpoBogHuku
B asekTpuueckom mnose. Konaencaropel. CoenuHeHre KOHICHCATOPOB B Oarapero.
DHEPrus 3apsiKEHHOTO0 KOHAEHCATOpa. DHEPrus dJIEKTPUUYECKOTO TOJIS.

3aKOHBI MOCTOSIHHOTO TOKA. YCIIOBHS, HEOOXOJUMBIE JIJIi BO3HUKHOBEHHUS U
MOJICPKAHUS SIIEKTPUYECKoro Toka. Cuia Toka U IIIOTHOCTh TOKA. 3akoH OMa 1
yuactka uenu 6e3 O3JIC. 3aBUCUMOCTH DJIEKTPUYECKOTO COMPOTHBICHUS OT
Marepualia, JJIMHBI U TUIOIIaAu MOMEePEYHOr0 CEYEHUsI TPOBOIHUKA. 3aBUCUMOCTh
AIEKTPUYECKOTO CONPOTUBIICHUS MIPOBOTHUKOB oT TeMIEPaTyphl.
DNEKTPOJABMAKYIas CHiIa MCTOYHMKA Toka. 3akoH Oma sl TOJHOW IIENHu.
Coenunenrie mpoBOAHUKOB. COEIMHEHUE MCTOYHUKOB DJIEKTPUUYECKOW DHEPTUMU B
6arapero. 3akon Jlxoyns—IJlenna. Pabota 1 MOITHOCTH 3JIEKTPUUYECKOTO TOKA.
TemoBoe nelicTBHE TOKA.

JJIEKTPUUYECKHH TOK B Pa3jIMYHbIX cpeaax. DJIEKTPUUYECKUN TOK B MeTajulax.
OnexTpoHHbI ra3. Pabora BbeIXO#a. OJEKTPUUECKUH TOK B DIEKTPOIUTAX.
Onexktponu3. 3akoHbl Dapanes. IlpumeHeHne >nekTponau3a B TEXHUKE.
DOnekTpuyeckuid TOK B ra3ax W BakyyMme. Monwmszauus raza. Buasl razoBbIx
pa3psanoB. Ilonstue o mnazme. CBoMCTBA M NMPUMEHEHHUE SIEKTPOHHBIX ITYUYKOB.
OnexTpudyeckuid TOK B  monynpoBonHukax. CoOCTBeHHass TPOBOAMMOCTD
MOJTYTPOBOIHUKOB. [1omymnpoBOTHUKOBEIE TIPUOOPHI.

MaruuTHoe nmosie. BeKTop HHAYKIIUY MAarHUTHOTO T10J1s. JleliCTBHE MAarHUTHOTO
MOJIsl Ha TIPSMOJIMHEHHBIA MIPOBOJHUK C TOKOM. 3akoH Ammepa. BzaumoneiictBue
TOKOB. MarHuTHbiii notok. Pabora mo nepemMemnieHu0 NpOBOAHUKA C TOKOM B
MarHuTHOM moje. JlelicTBUe MarHMTHOTO MO Ha ABMXKymuica 3apsa. Cuia
Jlopenua. Onpenenenre yaeabHOTO 3apsia. YCKOPUTENU 3apsiKEeHHbIX YACTHUII.

DJIEKTPOMATHUTHAS WHAYKIHUA. OJIEKTpOMarHuTHas HHAYKIUSA. Buxpesoe
anexTpuueckoe nosie. CaMOMHIYKUIHS. DHEPrUusi MArHUTHOTO TTOJSI.

Jemoncmpayuu

B3aumopeicTBue 3apsyKEHHBIX TEI.

[IpoBOAHUKY B 3JIEKTPUUYECKOM TIOJIE.

JIMPNEKTPUKH B AIEKTPUYECKOM ITOJIE.

Konpaencaropsl.

TermoBoe AEUCTBHE AIEKTPUUECKOTO TOKA.

CoOcTBeHHas U MpUMeECHasi MPOBOJUMOCTH MOJYITPOBOTHUKOB.

[TonynpOBOIHUKOBBIN THOL.

Tpan3zuctop.



OmneIiT Opcrena.

B3aumoneicTsue nNpoBOAHUKOB C TOKAMHU.

OTKIOHEHHUE 3JIEKTPOHHOIO My4YKa MAarHUTHBIM MOJIEM.

DNEKTPOJBUTATENb.

DNeKTpoU3MeEpUTENbHbBIE TPUOOPBI.

OneKTpoMarHuTHasi MHAYKIUS.

Omnbrter @apanes.

3aBucumocth JJIC CaMOMHAYKIMU OT CKOPOCTH HU3MEHEHHMsI CWJIbl TOKa W
UHAYKTUBHOCTH MPOBOJIHUKA.

Pabora AIIEKTpOTreHepaTopa.

Tpancdopmarop.

Jlabopamopnwie padomui

N3yuenne 3akona Owma g yyacTka LENH, [OCJIENIOBAaTeIbHOIO U
napaJiyIeIbHOIO COEAMHEHUS IPOBOIHUKOB.

N3yuenue 3akona Oma sl TOJTHOM LeTH.

N3yuenue siBineHus 2IEKTPOMArHUTHON UHIYKIIHH.

Onpenenenue ko3P puiueHTa Noae3Horo JeHCTBUS AMEKTPUUECKOTO YaitHUKA.

Omnpenenenue TeMnepaTypbl HUTH JIaMITbl HAaKaJIMBaHUA.

Onpenenenue 3/1C 1 BHYTpEeHHETO CONPOTHUBIICHNUS UCTOUHUKA HATIPSKEHUSI.

4. Koste0aHUS ¥ BOJTHBI

Mexanuueckne konedanusi. KornebarenpbHoe ABMKEeHHE. [apMoHHYECKHe
kosiebanusi. CBOOOMHBIE MexaHWuyeckue KoneOaHus. JIMHeilHble MeXaHW4YecKue
KosiebareabHble cCUCTEMBI. [IpeBpalliienue SHeprun Ipu KojaedareIbHOM JABUKCHHH.
CBoOomHble  3aTyxalolIMe  MEXaHMueckue  konebanusi.  BoIHyXIeHHBIE
MeXaHUYeCKHe KoiaeOaHus.

Yupyrue Bosnbl. [lonepednsie ¥ Mpo0IbHBIE BOJTHBI. XapAKTEPUCTUKHA BOJIHBI.
VYpaBHeHnue rmiockoil Oerymiel BonHbL. WuTepdepenuuss BonH. [lonstHe o
TUdpaKIuy BOJTH.
3BYKOBBIE BOJIHBI. YJIBTPa3BYK U €0 IPUMEHEHUE.

DJIeKTPOMarHuTHbIe KoledaHusi. CBOOOIHBIC AIIEKTPOMATHUTHBIE KOJICOAHUS.
[IpeBpamienne  »Heprum B KoJieOaTeJbHOM  KOHTYpE. 3aryxaroniue
AIIEKTPOMArHUTHBIE KoneOaHus. ['eHeparop He3aTyxaromMX 3SJIEKTPOMArHUTHBIX
KojeOanuii. BpIiHyXIeHHbIE dnekTpuueckue KkoneOanus. I[lepeMeHHBIH TOK.
I'eneparop mnepeMeHHOro TOKa. EMKOCTHOE W HMHAYKTUBHOE COINPOTUBIICHUS
NEPEMEHHOro0 TOoKa. 3akoH Owma Uil AJIEKTPUYECKOM LEeNnH MEePEMEHHOro TOKa.
Pabora m MomiHOCTH TepeMeHHOro Toka. I'eHeparopbl Toka. TpaHchopmaTopsl.
Toxu  BbiIcOKOM  yacToTel. [lomyuenuwe, mepegaua u  pacnpeneleHue
ANEKTPOIHEPTUH.

DJIEKTPOMATrHUTHBIE BOJHBI. OJEKTPOMAarHUTHOE II0J€ KakK OCOOBIH BH
MaTepuu.  DJEKTpOMarHuTHble  BodHbBL.  BuOparop  Iepua.  OTKpbITHIN
kojebarenbHbli  KOoHTYp. M3oOperenme pammo A.C. IlomoBemm. IlonsitHe o0
paauocssasu. [I[puMeHeHne 31eKTPOMArHUTHBIX BOJIH.

Jemoncmpayuu

CBoOoHbBIC U BBIHYXJICHHbIE MEXaHUYECKHE KOJICOAHUSI.



Pe3onanc.

OO6pa3oBaHue U pacnpoOCTPAHEHUE YIIPYTUX BOJH.

YacTora konebaHuil 1 BbICOTA TOHA 3BYKA.

CBOOOIHBIE 3TIEKTPOMArHUTHBIE KOJIEOAHNS.

OcuumiorpaMma epeMeHHOro ToKa.

Konnencarop B 11enu nepeMeHHOro TOKa.

Karymika uHIyKTUBHOCTH B LIENU MEPEMEHHOTO TOKA.

Pe3onaHc B mocnenoBarebHON HENU MIEPEMEHHOTO TOKA.

N3nydenue u npremM 371€KTPOMArHUTHBIX BOJIH.

Panuocssseb.

Jlabopamopnwie padomui

N3yueHnue 3aBUCUMOCTH TiepHoja KoleOaHUW HUTSHOTO (WM TPY>KUHHOTO)
MasTHUKA OT JIJTMHBI HUTHU (MJIM MacChl Tpy3a).

NHayKTUBHBIE U EMKOCTHOE COTPOTUBIICHUS B LIEMU IEPEMEHHOIO TOKA

5. OnTuka

IIpupona cBera. CKOpPOCTh PAacCHpOCTPAHEHHUsI CBETA. 3aKOHBI OTPAXKEHUS U
npenomieHus cBeta. [lonHoe orpaxkenue. JIMH3bl. [71a3 Kak onTuyeckas cUCTEMa.
OnTruyeckue NpudopsI.

BosHoBblie cBolicTBa cBeta. HTepdepenius cBera. KorepeHTHOCTh CBETOBBIX
nyueir. Uatepdepenius B ToHkux 1uieHkax. [lomocel paBHO# TommuHbl. Kombia
Hrrorona. Mcnons3oBanue nntepdepeHIiny B Hayke U TexHuke. Judpakius cBeta.
Hudpakuus Ha IeTd B MapalienbHBIX Jy4ax. JludpakiuuonHas pemieTka.
[lonsitue o romorpaduu. [lomspuzamnus nomnepednsix BoiH. [lonmspuzanms certa.
JIBoitHOe myuenpenomiienue. llomsipounsl. Jucniepcus cBera. Buabl CIekTpos.
Cnextpbl  ucnyckanusi. CHekTpbl  MNOIIOIIEHUS.  YIbTpadUONETOBOE |
uH(dpakpacHoe uznydeHus. Penrrenosckue ayun. VX mpupoaa u cBONCTBA.

Hemoncmpayuu

3aKOHBI OTPAXKEHHS U TIPEIOMIICHHUS CBETA.

[TonHOE BHYTpEHHEE OTPAKEHUE.

OnTryeckue MpuoOopHI.

WNuTtepdepenmus crera.

Hudpakuus cera.

[Tomspuzanus ceera.

[Tonydenue cnekTpa ¢ TOMOIIBIO MPU3MBIL.

[Tony4enne criekTpa ¢ MOMOIIbI0 TU(PPAKITMOHHON PEIIEeTKH.

Cnekrpockor.

Jlabopamopnuwie pabomuwt

N3yuenne n300pakeHust NpeIMETOB B TOHKOW JIMH3E.

Nzyuenune natepdepentinm u qudpakiny CBeTa.

I'pangynpoBKa CHEKTPOCKOINIA W OIPEIEIICHUE JIMHBI BOJHBI CIEKTPaJbHbBIX

JTUHUH.

6. OcHOBBI CIICIIH&.]ILHOﬁ TCOPHUHU OTHOCUTECJIBbHOCTH



NHBapraHTHOCTH MOAYISI CKOPOCTH CBETA B BakyyMme. IlocTynarel DHHIITEHHA.
IIpocTpaHCTBO M BpeMsl ClIEHUAIBHONW TEOPUN OTHOCUTENBHOCTH. CBA3b Macchl U
SHEPruu CBOOOAHOW YACTHUIIbL. DHEPIHUs MOKOSI.

7. JjieMeHTbI KBAHTOBOM (PU3UKH

KBanToBas ontuka. TeroBoe usiydeHue. Pacnipenenenue sHEpruu B CIIEKTpe
abcomoTHo uépHoro Tena. Kmantomasi rumote3a I[lmanka. ®otonbl. BremrHuit
¢dorornekrpuueckuii 3pdext. Buyrpennuit poroapdexr. Tumbl (HOTOAIEMEHTOB.
JlaBnenue cBeta. [IoHsATHE O KOPITYCKYIISIPHO-BOJIHOBOM ITPUPOJE CBETA.

®du3uka aroma. Pazputue B3NISI10B HA CTPOEHUE BEIIECTBA. 3AKOHOMEPHOCTHU
B aTOMHBIX CIIEKTpax Bopopona. SnepHas moxnenb aroma. OnbIThl .
Pezepdopna. Monens aroma Bomopoaa no H.bopy. ['unoresa ne bpoits.
CootHomenne Heomnpeaenénnoctei [ eitzenoepra. KBanToBbIE reHEPATOPHI.

Jemoncmpayuu

dorordPexr.

JIuneluaTble CIEKTPBI Pa3IUYHBIX BEIIECTB.

Nznyuenne nazepa (KBaHTOBOTO reHEpaTopa).

CueTynk HOHU3UPYIOUIUX U3TyYCHUH.

8. DBoaronusa Becerennoii

Crpoenue u pa3Butue Beenennoii. Hama 3Be3nHas cucrema — ['anmakrtuka.
Hpyrue ranaktuku. beckoneunocts Bcenennon. IloHstne o0 KOCMOJIOTHM.
Pacmupsitomiasics  Bcenennasi. Mopens ropsiueir  Bcenennoit.  CtpoeHue u
npoucxoxaenue ['anaktuk. TémHas Mmarepust U TEMHAsI SHEPTUSL.

JBoionusa  3Be3a. I'mmore3a mnpoucxoxgenusi ConHeYHON CHCTEMBI.
Tepmosinepusiii cuntes. [Ipobiema TepmosinepHon sHepreTuku. Jueprus CosHia
1 3Be3. IBomtorusd 38e31. [Iporcxoxaenre CoTHEUHONW CUCTEMBI.

Hemoncmpayuu

ConHeuHas cuctema (MOJEb).

®dororpaduu MmiIaHeT, cieTaHHbIe ¢ KOCMUYECKUX 30H/I0B.

Kapra JlyHbl 1 nuiaHer.

Crpoenue u 3BofoIMs BeenenHo.



