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PaccmorpeHa Y1BepxKIACHA

YMO ecTecTBEHHO-HAYYHBIX nupekrop I'BIIOY KK ATTC
TUCITUIUINH «__ » 2019 «_ » 2019r.
[Ipencenaresns A.IL.bypoB
Maxosa M.A.
Paccmorpena
Ha 3aCEJaHuU MEeJarornyeckoro COBeTa
npotokon N ot 2019~

PaGouas mporpamma o6uieodpazoBarenbHol yueOHoM aucuuminabl OJb.08 ®usnka
MpelHa3HaYeHa JJid peajlu3allii OCHOBHOW 0O0Opa3oBaTelbHON MporpaMmbl Ha 0aze
OCHOBHOTO OOIIero 0o0pa3oBaHUs C OJHOBPEMEHHBIM MOJYYCHHEM CPETHEro OOIIero
oOpaszoBanus. llporpamma pazpaborana c¢ yuérom DenepanbHOoro 3akoHa PO ot
29.12.2012r. Ne 273-®3 «O06 obOpazoBanuu B Poccuiickoit ®Denepauumn» (B ped. oT
03.07.2016, ¢ u3m. ot 19.12.2016), npukaza Munobpuayku P® ot 31.12.20151. Ne 1578
«O BHecenun usmeHeHuid B ®I'OC COO, yTBepxkAcHHBIM NpukazoM MuHHcCTEpCcTBa
oOpazoBanusi u Hayku P® or 17 wmas 2012r. Ne 413, npumepHoil OCHOBHOM
o01reobpa3oBaTebHOM  TPOrpaMMbl  cpefHero  obmiero  oOpaszoBanus.//OnodpeHa
pemienreM  ¢enepaibHOrO  y4eOHO-METOJUYECKOro  OO0BeAMHEHHS 10  oluiemy
oOpazoBanuto (mpotokoi ot 28.06.2016 . Ne 2/16-3); Ha OCHOBE MPUMEPHOI TPOrPaMMBbI
o01reobpazoBarebHOW  AUCIUIIINHB «@DPu3uka» aptopa B. @. JIMurpuera, 3aB.
kadenpoit ¢u3nku MOCKOBCKOIO TOCYAAPCTBEHHOTO YHHMBEPCHUTETAa TEXHOJIOTUH U
ynpasnenusi K. I. PazymoBckoro, pexkomeHaoBaHHON DenepalibHbIM TOCYAapCTBEHHBIM
ABTOHOMHBIM yupexaeHueM «DeaepaibHblii HHCTUTYT pa3BuTUs oOpazoBaHus» (PIAY
«D®UPOy) peructparmonusiii Homep pereHsuu 384 ot 23 utonsg 2015 . PTAY «DUPO»
u tpedboanuit ®I'OC CIIO no npodeccun 43.01.09 IToBap, KOHAUTEP, YTBEPKIAESHHOTO
npukazoM MwuHOOpHAayku P® ot 09.12.2016r. N 1569, 3apeructpupoBaH
MunuctepctBoMm foctumuu 22.12.2016r. N 44898 ecTrecTBEeHHOHAYYHOTO MPOQHUIL
npodeccroHaabHOTO 00pa30BaHuUs.

Opranuzanus-pazpadoruuk: [ocynapcTBeHHOEe OrpkeTHOE MNPOodhecCHOHATBHOE
oOpa3oBarenbHOe yupexaeHue KpacHomapckoro kpas «ApMaBUPCKUN TEXHUKYM
TEXHOJIOTHH U CEPBUCAY.

Pazpaborumk: ITacmypHoBa E.M.
npenoaasatens ['BIIOY KK ATTC

PenienseuTn: /IpsikoBa E.A.
npenoaasateasr ®I'BOY BO AI'TLY,

npodeccop Meaarorn4eckux Hayk Kadeapsl
matemaruku, pusuku u MIT u UTTUMu®d.

Xononosa C.H.

npenoaaBarens ®I'BOY BO AI'TLY, noneHt
kadenpsl Mmarematuku, pusuku u MII u
HUITUMu®d.
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Conepsxkanue

ITosicuuTenpHas 3anucka.

O6m1as xapaxkrepuctuka yueoHoi aucrurminabl OJ[b.08 dusuka

MecTo yueOHOM AUCIUIUIMHBI B yUeOHOM ILJIaHE.

Pesynbrarsl 0cBOEHUS y4eOHOM NUCIMUIINHBI.

Conepxanue yueOHOMH JVCLUTUIAHBI c y4ETOM npodus
npodeccuoHaIbHOTO 00pa30BaHuUs.

Temaruueckoe MIIaHUPOBAHUE C OMPEACICHUEM OCHOBHBIX BUOB y4eOHOM
NEeSTETBLHOCTH 00YyYarOIuXCs.

Y4yeOHO-METOAMYECKOE M MarepualbHO-TEXHUYECKOoe  obecreueHue
IpOrpaMMbl y4eOHOM TUCIUILTAHBI.

Jlureparypa.



1. TMosscHuTEAbLHAS 3aMMCKA

[Iporpamma  oOmreoOpazoBarenbHoi  yueOHoM  guctumiinabel — OJ[6.08
«Duzukay npeaHa3HaYeHa I u3ydyeHHs (QU3MKM B MIpodecCHOHATBHBIX
oOpazoBarenbHbix  opranmzanusx CIIO, peanusyronmx  oOpa3oBaTeNbHYIO
MporpaMMmy CpeaHero oOuiero oOpa3oBaHUsl B Ipejesiax OCBOCHUS OCHOBHOM
npodeccruonanbHOM oOpazoBarensHoit mporpammbl CIIO (OINOIT CIIO) mpu
MOJITOTOBKE KBaJTU(UIIMPOBAHHBIX pPabOYUX W CHEHMUAIMCTOB MO mnpodeccuu
43.01.09 IloBap, xoHIHTED.

[Iporpamma paszpaborana Ha ocHoBe TpeboBaHuit ®I'OC cpegnero oliero
o0pa3oBaHusl, MPEIBABIAEMBIX K CTPYKTYpE, COACPKAHHIO U pe3yiabTaram
OCBOEHUS yueOHOU mucuumuinabl «Dusnkay, B COOTBETCTBUH ¢ PekomeHaanusmMu
[0 OpPTaHM3alUU NOJYYEHHsI CPETHEro 0011ero 0Opa3oBaHus B Mpesiesiax OCBOCHUS
o0Opa3oBaTeNbHbIX IPOrPaMM CpelHero npodeccuoHaibHOro 00pa3oBaHus Ha 0ase
nojgydyaeMoi mnpodeccun cpeaHero npodeccHoHaabHOro 00pa3oBaHus (MHUCHMO
JlerapTaMeHTa rocy/IapCTBEHHOU MOJIUTHKHU B cepe MOATOTOBKH pabounx KaJapoB
u JITIO Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

Conepxanne nporpammbl OJ15.08 «®u3uka» HampapieHO Ha JOCTUKECHHUE
CIEAYIOIIMX HeJIen:

® OCBOCHHE 3HaHUU O (QyHITAMEHTANBHBIX (HU3NUYECKUX 3aKOHAX W
NPUHIIMIIAX, JIEKAINIUX B OCHOBE COBPEMEHHOM (U3MUECKONW KapTUHBI MUPA;
Haumbosee BaKHBIX OTKPBITUSX B 00JacTH (PU3MKH, OKA3aBLIUX OIpPEAeISoIIee
BIMSIHUE Ha Pa3BUTHE TEXHUKU M TEXHOJIOTHM, METOAAaX HAYYHOTO TTO3HAHMS
IPUPOIBI;

* OBJIAJICHHE YMEHUSMU TPOBOAWTH HAOIMIONEHMS, IUJIAHUPOBAaTh W
BBITIOTHATH SKCIIEPUMEHTHI, BBIJIBUTATh TUIIOTE3bl U CTPOUTH MOJEIH, MPUMEHATh
MOJIyYeHHBIC 3HAHUS MO (U3UKE I OOBSICHEHHS pPa3zHOOOpa3HBIX (HU3NUECKUX
SBJICHUWA U CBOMCTB BEIIECTB; MPAKTHUECKU HCIIONB30BaTh (DU3UYECKUE 3HAHUS;
OILICHUBATh JOCTOBEPHOCTh €CTECTBEHHOHAYYHON HH(pOpMAIINK;

* pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, HHTEIICKTYabHBIX U TBOPUECKUX
CIIOCOOHOCTEH B TIpoIecce MPUOOPETCHUsS 3HAHWKW W yMEHUH 10 (HU3HKE C
WCIIONIb30BAHUEM  PA3JUYHBIX HCTOYHUKOB HH(POPMAIMM H  COBPEMEHHBIX
MH(OPMAIIMOHHBIX TEXHOJIOTU;

* BOCIIUTaHHE YOEKICHHOCTH B BO3MOXXHOCTH MO3HAHUS 3aKOHOB TIPHUPOIIBI,
WCIIONIb30BaHUS  JOCTIDKEHMM (U3MKKM Ha OJlaro  pa3BUTHS  YEJIOBEYECKOM
IMBWIN3ALUKA; HEOOXOAMMOCTH COTPYIHUYECTBA B TMIPOLIECCE COBMECTHOTO
BBITIOJIHEHUSL 3a/1a4, YBAXKUTEJIBHOTO OTHOIIEHUS K MHEHHUIO ONIOHEHTa IMpHU
oOCYyXXJIeHUW TPOOJIeM ECTECTBEHHOHAYYHOTO COJEPKAaHMS; TOTOBHOCTH K
MOPaIbHO-3THUYECKOM OIIEHKE HCIIONb30BAHUS HAYyYHBIX JIOCTHXKEHHUM, YYyBCTBa
OTBETCTBEHHOCTH 3a 3aIIUTy OKPYKAIOLIEH CPEIbl;

* HCMOJb30BAHUE TMPUOOPETEHHBIX 3HAHUW W YMEHUN [IJis pelieHus
MPAaKTUYECKUX 3a7a4 TOBCEJHEBHOM JKU3HM, oOecredueHusi Oe30MacHOCTH
COOCTBEHHOM  JKM3HHU, pAlMOHAJIBHOIO  MPUPOAONOJL30BaHUS U OXPaHBI
OKpY>Kalolleil cpelbl U BO3MOKHOCTh NMPUMEHEHUSI 3HAHUW NPU pPELICHUU 3ajad,



BO3HUKAIOIIUX B OCIIENYIOIIEN IPOPECCUOHAIBHOMN 1EATEIbHOCTH.

B nporpaMmy BKJIIOYEHO CONEp)KaHHE, HANpaBIE€HHOE HA (OPMUPOBAHUE Y
CTYIEHTOB KOMIETEHIIMI, HE0OXOOUMBbIX Mg KadecTBeHHOro ocoeHust OIIOII
CIIO s moaroToBKM KBan(UIMpoBaHHBIX padounx npodeccuu 43.01.09 Iloaap,
KOHJIUTED.

2. O0mas xapakrepucTuka ydeoHoii aucuuniauabl O1b6.08 ®usuka.

B ocnoBe yueOHo# muctuminubl OJ1b.08 «®usuka» JIEKUT yCTaHOBKA Ha
dbopmupoBaHre y o0Oy4aeMbIX CHUCTeMBbI 0a30BbIX TOHATUUA (UUKU W
IPEACTaBICHUN O COBPEMEHHOUN (DU3MUecKo KapTHHE MHUpPa, a TaKXe BbhIpaOOTKa
YMEHUN MPUMEHATh PU3NUECKUE 3HaHUS KaK B TPOPECCUOHAIBHON e TEIbHOCTH,
TaK U JIJIs pEIICHUs )KU3HEHHBIX 3a]1a4.

MHorue MmonoXeHus, pa3BuBacMble (PU3UKOMN, paccMaTpHUBAIOTCS KaK OCHOBA
CO37IaHUsS W  HCIMOJb30BaHHMS HUH(POPMAIIMOHHBIX M  KOMMYHHKaIIMOHHBIX
texHojoruii (MKT) — omHoro wu3 Hambojiee 3HAYMMBIX TEXHOJIOTHUECKUX
JTOCTUXKEHUN COBPEMEHHOW ITUBUIN3AIUY.

®du3uKa JaeT KoY K MOHUMAHUIO MHOTOYMCIIEHHBIX SIBIICHUN U MPOIIECCOB
OKpY’KaroIIero Mupa (B €CTeCTBEHHOHAYYHBIX 00JIaCTAX, COIMOIOTUH, YKOHOMUKE,
A3bIKE, TUTEpaType u ap.). B dusuke GopMupyroTcs MHOTHE BHUBI IESITEIBHOCTH,
KOTOpbIE HMMEIOT MeETanpeAMETHBIM Xapakrep. K HUM B IepByr ouepenb
OTHOCSTCS: MOJICIMPOBAHNE OOBEKTOB W TIPOIECCOB, NMPUMEHEHHE OCHOBHBIX
METOZIOB TIO3HAHUS, CUCTEMHO-MHGOPMAIIMOHHBIN aHanmu3, G(OPMYIUpPOBAHHE
TUIOTE3, aHAJIU3 U CUHTE3, CPaBHEHHUE, 0000IIeHrne, CUCTEMATH3aIUsl, BbISBICHUE
NPUYUHHO-CIIEJICTBEHHBIX CBS3€H, MOWCK AaHAJIOTOB, YIpaBICHHE OOBEKTaMHU H
nporeccaMu. MIMEHHO 3Ta NHMCUMIUIMHA TO3BOJIAET MO3HAKOMHUTH CTYIECHTOB C
HAay4YHbIMM METOAAMH IIO3HAHUS, HAYYUTh HUX OTIMYATh TUIOTE3y OT TEOPHH,
TEOPHIO OT SKCIIEPUMEHTA.

®uszrka  UMEeT OueHb  OONBIIOE W BCEBO3pAcTalollee  YHCIO
MEXJIUCUUIUIMHAPHBIX CBA3EH, MPUYEM HA YPOBHE KaK IMOHITUWHOTO aniiapara, Tak
u uHCcTpyMeHTapusi. (Cka3aHHOE TO3BOJISIET paccMarpuBaTh (PHU3UMKY Kak
METAAUCLUIUINHY, KOTOpas MPEAOCTABISAECT MEXAUCHUIUIMHAPHBIA SA3BIK IS
ONMCAHUS HAYYHON KapTHUHBI MUPA.

dusnka SABIISIETCS CUCTEMOOOPA3YIOIIHNM dakropom U1t
€CTECTBEHHOHAYUYHbIX Y4Y€OHBIX MPEIMETOB, MOCKOJIbKY (QU3MUECKHE 3aKOHBI
JeKaT B OCHOBE COACP)KAaHUS XUMUU, OWONIOTHH, reorpadud, aCTPOHOMUU U
CHEUUANIBHBIX  JUCHUIUIMH  (TEeXHMYECKas  MEXaHUKa,  dAJIEKTPOTEXHHKA,
ANEKTpOHMKAa U Ap.). YueOHas jgucuumiumHa OJ1b.08 «®uszuka» co3naer
YHUBEpCaAJIbHYIO 0a3y Mg uM3ydeHus oO0menpodecCHOHaNbHBIX U CHEIHATbHBIX
JTUCITUTUTAH, 3aKIaabIBas PyHAAMEHT IS TOCIENYIONEro o0yueHus CTyACHTOB.

OO6nanast JIOrM4EeCKOM CTPOMHOCTBIO U OMUPAACh HA DKCIEPUMEHTAJIbHBIC
daktel, yueOHas gucnuiimHa OJ]b.08 «®wusuka» GopMuUpyeT y CTYICHTOB



NOJUIMHHO HAayyHOE€ MHpOBO33peHHE. Du3Mka SBISIETCS OCHOBOM Y4Y€HHUS O
MaTepUaibHOM MHUPE U peIIaeT NpoOaeMbl 3TOTO MHUpA.

N3yuyenne (pu3nku MMeeT CBOM OCOOEHHOCTH B 3aBUCUMOCTU OT MpOQuis
po¢eCCHOHAIIBHOTO 00pa30BaHUsl. DTO BBIPAXKAETCS B COACPKAHUU OOyUEHWUS,
KOJIMYECTBE YacOB, BBIACISIEMBIX Ha H3y4YCHHE OTICNBHBIX TEM TMPOTPaMMBI,
TyOMHE MX OCBOCHHS CTyJIEHTaMH, 00beMe M XapakTepe MPaKTHUECKHUX 3aHITHHA
CTYJEHTOB.

Buj yueOHo# padoThl KoJsimuecTBo yacos
MakcumajibHas yyeOHasi Harpy3Ka (Bcero) 108
Oo0si3aTesibHasi ayIMTOPHAsT yuyeOHAsth Harpys3ka 108

(BCero)
B tom unciie:
JlabopaTopHbie pabOThI 12
Teopernueckue 3aHsATHS 96

Hrorosoe 3ansitue B ¢popme nuddepennupoBaHHoro 3auéra Bo BTopoM cemecrpe 1
Kypca

[Tpu ocBoenuu npodeccuu 43.01.09 IloBap, KOHAUTEP €CTECTBEHHOHAYYHOTO
npodusiss npodeccuoHaNIbHOrO 00pa3oBaHMs, (PU3MKA H3y4daeTcss Ha 0a30BOM
ypoBHe ®I'OC cpeqnero obmiero oopa3oBaHusl.

Conmepxanue y4eOHOM JTUCHUIUIMHBI, peaiu3yeMoe TMpPH  IMOATOTOBKE
oOyyJaromuxcs 1o npodeccusim €CTECTBEHHOHAYYHOTO npodus
npo(ecCHOHaNbHOTO 00pa30oBaHUsl, HE HMEET SIBHO BBIPAKEHHON NPOPUIBHOM
COCTABIIAIONIEH, TaK Kak Mpodeccuu, OTHOCAIMECS K 3TOMY Mpoduiito oOydueHus,
HE MMEIOT MPEUMYIIIECTBEHHOM CBSA3M C TEM WM UHBIM paszzenoM ¢pusuku. OnHako
s npodeccun 43.01.09 Tloap, kOHAMTEp B paMKaxX €CTECTBEHHOHAyYHOTO
npoduis npodecCHOHANBHOTO 00pa30BaHUs TOBBIIMICHHOC BHHUMAaHUE YIACICHO
u3ydeHuo pasznena «MonekymnspHas ¢usnuka. TepMoanHaMuKa», OTACIBbHBIX TEM
pasnena «ONEKTPOIMHAMUKA» M OCOOCHHO TEM DJKOJIOTHYECKOTO COAEpKaHUS,
MPUCYTCTBYIOIINX MPAKTUYECKH B KaXKJIOM pasfiele.

Teopernueckue cBeneHus MO (U3MKE AOMOJIHSAIOTCA JIEMOHCTpPALUSIMHU U
naboparopHBIMUA PaOOTaAMHU.

Nzyuenne obmieodpazoBarenpHor yueOHor nucnuruimabl OJ]b.08 «Dusukay
3aBepIaeTcs MOABENCHHEM HUTOroB B (opme auddepeHIIMpoBaHHOTO 3a4yeTa B
paMKax MPOMEXYTOYHOHM arrecTaluu cTyAeHTOoB B mporecce ocBoeHus OIIOII
CIIO ¢ nomyuenunem cpennero obmiero oopasosanus ([TITKPC).

KoHTpOJIb U OlIeHKA Pe3yJIbTATOB OCBOCHUS Y4e€OHOH NUCUHMIIJINHbI.

Pe3yabTarsl 0ocBOCHUS
(0OBEKTHI OLIEHUBAHUA)

OcHOBHBIC NOKa3aTeJIM OLECHKH
pe3yJibTaTa U MX KPUTepHu

®opMma arTecTauum
(B COOTBETCTBHH c
Y4eOHBIM IVIAHOM)

ChopMUpOBaHHOCTH MPEACTABICHUI
0O pomu u MecTte (HUIUKU B
COBPEMEHHOM  HAy4YHOW  KapTUHE

OObsicHeHue (PU3NUECKUX SIBICHUIM
U CBOHCTB Tl C TOYKH 3pEHUS
HayKH.

Texymui KOHTPOJIb:
Onenka pe3yabTaToB
BBIIIOJIHCHU S




Mupa; noHMMaHue  ¢u3udeckoil | [I[puMeHeHne 3aKOHOB MEXaHUKH, | IPAKTHUECKUX  3aHATHIA,
CYIIIHOCTHU HaOII0MaeMBIX BO | MKT, JIEKTPOIMHAMUKHU u | tudpdepeHnpoBaHHbIHN
BcenenHoil  sBIeHUM; IOHMMAaHME | KBAHTOBOU ¢buzukn pu | 3a4€T
pomu  ¢u3ukn B (POPMHUPOBAHUHM | BHITIOJHEHUH MIPaKTHYECKUX
Kpyrozopa ¥  (YHKIMOHAJIBHOW | 3aHATHIH.
IPaMOTHOCTH YeJI0BEKa JUIS
penieHus NpakTUYECKNUX 3a1a4
BJIaJICHUE ocHoBonoJararomumu | [Ipusenenue npuMepoB | Tekymuid KOHTPOJIb:
busnyecKkuMu MOHATUSAMH, | IPAKTHUYECKOTO ucnoisib3oBanus | OueHka pe3yabpTaToB
3aKOHOMEPHOCTSIMH, 3aKOHaMH U | (U3NYECKUX 3HAHWH Ha MPAKTUKE, | BHIIOJHEHUS
TEOpUSIMH, YBEpEHHOE TOJIb30BaHHE | B ObITY, B CBOEH Oymymiei | NpakTHYeCKUX  3aHSATHIA,
¢usznueckoil  TepMHHOJNOTHEW U | mpodeccuu. T depeHInpOBaHHbBIN
CUMBOJIMKOU [Ipumenenue METOAUKH | 3a4€T

BBIYUCIICHUS:

KMHEMaTHYeCKUX BEIUYNH,

-CUJ1, ICCTBYIOIIMX Ha TEJO,

3aKOHOB COXpPaHEHH,

- MUKPO U MaKpoOIlapaMeTpoB Tella,

AIEKTPOJUHAMUYECKUX BEJINYMH,

- TapaMeTpoB  DJIEKTPUUYECKOU

LIETIH,

-[apaMeTpoB aTOMHOTO SApa.
BIAJICHUE OCHOBHbIMM MeTofaMu | M3mepenue ¢usnueckux BenuuuH | Tekymuii KOHTPOIb:
Hay4HOIO MO3HAHUS, | TP BBIIOJIHEHUHU J1abopaTopHbIX | OreHKa pE3YIIBTaTOB
UCIOJIb3YEMBIMU B ¢usuke: | paboT, BBIYUCIEHUE MOTPEIIHOCTH, | BBIOJHEHUS
HaOIoIeHne, ONMCaHue, U3MEPEHHE, | BBIBOJBI. 71a00paTOPHBIX U
JKCIICPUMEHT KOHTPOJIbHBIX paoor,

nuddepeHInpoBaHHBII
3a4€T.

yMeHusi oOpaOarbiBaTh pe3ynbrarsl | OLeHUBaHUE uHpopmanuy, | TeKymuii KOHTPOJIb:
U3MEPEHMUI, oOHapyXMBaTh | COAEPKAILYIOCA B  COOOIIEHUSX | OLIEHKa pE3yIIbTaToOB
3aBUCUMOCTh Mexay ¢usnueckumu | CMU, UHTEPHETE, HAy4HO- | BBITIIOJHECHHUS
BEJIMYMHAMH, OOBSACHATH | MOMYISAPHBIX CTATHSX. IIPAKTUYECKUX  3aHATHH,
IIOJIy4E€HHbIE pPe3yinbTaThl U Jenarh | Bnanenue mndopmanueit o Bkiane | auddepeHuupoBaHHbIHN
BBIBOJIBI POCCHMCKHUX u 3apyOeXHBIX | 3a4ET.

yu€HBIX B pa3BUTHE (DUBHKH.

c(hopMUPOBAHHOCTH YMEHUS
MIPUMEHATH MOJTYYEHHbIE 3HAHUSA IS
OOBSICHEHHSI YCIIOBHM TPOTEKaHUs
(U3UYECKUX SIBJICHUN B TPHUPOJAE U
JUTSE MIPUHATUSA MIPAKTUYECKUX
pELIEeHUH B IOBCEAHEBHOW KU3HU

3HaHWE TMOHATHH:  (U3HYECKOE
SIBJICHHE, THIIOTe3a, 3aKOH, TCOPHS,
BEIIECTBO, B3aMMO/JICHCTBHE,
JIEKTPOMarHuTHOE TI0JIe, BOJIHA,
doTtoH, arom, aroMHOE SAPO,
MOHU3HPYIOIINE W3IIy4YEeHUs,
IUIaHETA, 3BE3/A, rajlakTuka,
Bcenennas

Texymuii KOHTPOJIb:

OLICHKA BBITIOJHEHHUS
TECTOB, busnueckux
JUKTAHTOB.

M TOTOBBII KOHTPOJIB:

T depeHInpoBaHHbIN
3a4er.




c(OPMHPOBAHHOCTh ~ COOCTBEHHOH | 3HaHME  cMbIcia  (usuueckux | TeKymuid KOHTPOJIb:
MO3ULMU [0  OTHOIIEHHWIO K | BEIMYMH: CKOPOCTb, YCKOPEHHUE, | OLICHKA BBIIIOJIHEHUS
buznueckon uH(popMaIuy, | Macca, HUMIYIbC, padoTa, CHIA, | TECTOB, PU3UIECKUX
[10JIy4a€MOM U3 pa3HbIX HCTOYHUKOB | MEXaHUYECKas SHEprus, | AMKTaHTOB.

BHYTPEHHSISI dHEprusi, abcostoTHasi | ITOroBbIil KOHTPOIIb:

TeMIlepaTypa, cpensss | qudpdepeHunpoBaHHbIN
KMHETHYECKas JHEpPrus  4acTHI] | 3a4eT.

BEILIECTBA, KOJMYECTBO TEIUIOTHI,
JJIEMEHTaPHBIN AIEKTPUUECKUI
3aps.

3HaHue  cMbIciia  (PU3UUIECKUX
3aKOHOB KJIACCHYECKON MEXaHHUKHU,

BCECMUPHOTO TATOTCHUA,
COXpaHCHUA OHECpPTHH,
3JIEKTPOMArHUTHOMN AHIYKLIWH,
TEPMOJNHAMUKH, HUMITYJIbCa u
ANMEKTPUIECKOTO 3apsija,
dotorddexra.

CdopmupoBaHHOCTh YMeHUs pemarh | OCylIecTBICHUE TMOUCKA, aHaM3a | TeKyIHnid KOHTPOJIb:

(bu3uvecKre 3a1a4n JUISL  TIOCTAaHOBKM W PEIICHUS | OIEHKA BBITIOJTHEHHS
bu3IIeCKuX 3ajad, JJIs | TECTOB, bu3nUecKux
poheCcCUuoHaTBLHOTO U | JUKTAHTOB, TMPAKTHICCKUX
JUYHOCTHOTO Pa3BUTHSI. 3aHSATHIA.

NTOroBBIi KOHTPOJIB:
nuddepeHnpoBaHHBII
3a4erT.

OcBoeHne IUCIUIUIMHBI TMPEANOiaraeT BHIMOJHEHUE JTOMAIIHUX 3aJaHuM,
BBITIOJTHEHUE TIPOEKTA.

B paMmkax [OUCUMIUIMHBI WHAMBUAYaIbHBI TPOEKT - ocobas ¢opma
OopraHu3ali  00pa30oBaTeIBbHOM  JEATEIBHOCTH  oOywawmmuxcs  (ydeOHoe
UCCJICIOBAaHUE WIIM YYCOHBIM MpoeKT). [MaBHON OTIMYMTENIPHOM OCOOCHHOCTHIO
METOZa TPOEKTOB  fABIsE€TCS OOydyeHHME Ha AaKTUBHOW  OCHOBE, 4epes
1eJIeCOo00pa3HyI0 JeATENBbHOCTh YUEHUKA, KOTOpask COOTBETCTBYET €r0 JIMYHBIM
uHTEepecaM. B ocHOBe 3TOro Meroma JeXKUT Pa3BUTHE MO3HABATEIbHBIX HABHIKOB
00y4aromuxcsi, YMEHUH CaMOCTOSTEIbHO KOHCTPYHMPOBATh CBOM 3HAHUS, YMECHHM
OpPUEHTUPOBATHCA B MH(POPMAITMOHHOM MPOCTPAHCTBE, PA3BUTHE KPUTHUUYECKOTO H
TBOPUECKOTO  MBIIUICHUS. MeTo MNpOEKTOB  BCErga OPUEHTUPOBAH  Ha
CaMOCTOATETIFHYIO JEATEIBHOCTh OOYYAIOUIUXCA - WHIWBHIYAIbHYIO, IMAapHYIO,
IPYIIOBYIO, KOTOPYHO OOydYaroluecsl BBIMIOJNHSIIOT B TEUEHHE OIPEAEICHHOTO
OoTpe3ka BpeMeHH. MeToJl MPOEKTOB BCErja MpEIoNaraeT pelieHue Kakou-To
POOIIeMBI.

TeMbl UHANBUAYATBHBIX POCKTOB:

1. Benukue ydeHble IPEBHOCTH.

2. MOXHO 71 OTIPEIEITUTh MACCy 3BE3/IBI.

3. Hctopus «Ilepmerym MoOGuie».

4. W3 nyumku Ha JIyny? [louemy HeT?




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

[Tonét mpeameToB (OyMa)XHBIX 3MEEB, JKUBBIE U PAaCTUTEIbHBIC JICTYHBI,
NoJIET OyMEPAHTOB, MEXaHUKA KPbLIA).

Kak meHsieTcs Bec Tena Ha paBHHHE U B TOpax.

Bona — Oynyiee Torimnso.

DHepreTUuecKasi IEHHOCTh MPOAYKTOB TUTAHHSL.

AtMocdepHoe 1aBIeHue B TEXHUYECKUX YCTPOMCTBAX.

. Coobmiaromuecs cocy/bl B IPUPOJIE U TEXHUKE.

. XosionuibHbIE YCTaHOBKU. [IpuHIuI neucTaus.

. DIIEKTpUYECKas LIENb B KBAPTUPE.

. DIIEKTPUYECKHE SIBIEHUS B IPUPOJIE.

. CBepXnpoBOAUMOCTb.

. Ilpomnoe u Oyayliee raJpbBaHUYECKUX 3JIEMEHTOB (OINBIT CaMOEIbHOIO

3apsITHOTO YCTpOMCTBa 115 TeaedoHa).

DHeprocoeperarmIre TEXHOJIOTUN B ObITY (HOBBIE HJIEH).

[lepBoe paauo uctopus U NpuMeHeHHe (COOpKa MPOCTEHIIETO PaIno).
DnekTpuueckas paketa (pakeTHBIM IBUTATeNIb HA TBEPJIOM TOTLUIHBE).
MarnautHoe none 3emMin. Bo3aM0OKHOCTE CMEHBI TTOJTIFOCOB.

Hukona Tecina u aneKTpoOMarHeTusm.

Hcrtopus xommaca (Moziesib caMoIeIbHOTO KOMIIaca).

Kunkue MaraHuThl ¥ UX MPUMEHEHUE.

[TonynpoBoaHUKH.

CnekrpanbHbIii aHaIU3 (MCTOPUSI U COBPEMEHHOCTD).

MupHbIii aTOM (TTEPCIIEKTUBBI Pa3BUTHA).

BonHOBBIE CBOWMCTBA 3JIEMEHTAPHBIX YACTHUII.

HcTopust OTKpBITUA aToMa.

Hano TexHOoI0rum COBpeMEHHOT0 MUpa. (TEXHUKA U MEIUIIMHA).
Teopuu pazsutus BcenenHo

JKu3Hb 1 CMEPTH 3BE3IBI.

YepHbI€ ABIPHI.

Temuas marepus.

Teopust OTHOCUTENIBHOCTH DUHINITEHHA U TPABUTALIHS.



3. MecTo y4eOHO# IUCHUILIMHBI B y4e0HOM ILUIaHe.

VyeOnas nucummiauHa OJB.08 «®usuka» sBAseTcs y4eOHBIM NPEIMETOM 10
BBIOOpY U3 00s13aTenbHOM mpeameTHoN oOmactu «EctecTBeHHbie Hayku» PI'OC
cpenHero oO1ero oopa3oBaHus.

VyeoOnas gucuummHa OJ1b.08 «®usuka» wuzyyaercs B 0011€00pa30BaTEILHOM
nukie ydyeOHoro riana 1o npodeccun  43.01.09 IloBap, KkoHAUTEP
€CTeCTBEHHOHAy4YHOro TMpoduias Ha 0a3ze OCHOBHOTO oOOIIero o0Opa3oBaHUSA C
MOJIYYEHHUEM CPEJTHETO O0IIero 00pa3oBaHus.



4. Pe3yabTarbl OCBOCHUS YUeOHOMH TUCIHUIIMHBI.

OcBoenue copepxkanusi yueOHou aucuuruabl OJ1b.08 «®Duszuka» obecrieunBaer

AOCTHKCHUC CTYACHTAMU CICAYIOMIUX PE3YIIbTATOB!

JInuHOCTHBIE pe3yabTaThbl OCBOEHUSI OCHOBHOW 00pa30BaTEIbHONW MPOrpaMMBI

AOJIKHBI OTPaXXaThb:

YYBCTBO T'OPIOCTU U YBaXKEHMSI K UCTOPUU U JOCTHKEHUSM OT€YECTBEHHOM
buzndeckoit HAyKH; buznyecku rpaMOTHOE MOBE/ICHUE B
npo(eCcCUOHAIbHOM JIEATETbHOCTH U OBITY IIpH oOpalieHuu ¢ npudopaMu u
YCTPOWCTBAMU,;

TOTOBHOCTh K MPOAOIKEHHIO 00pa30BaHUs M MOBBIIIEHUS KBaIU(pUKALUU B
n30paHHON MpodecCHOHANBHON NeATEeIbHOCTH U OOBEKTHMBHOE OCO3HAHUE
ponu GU3HUECKUX KOMIIETEHIIUN B 3TOM;

YMEHHE HCIONb30BaTh JTOCTHUKEHHUS COBPEMEHHOM (U3MUYECKON HayKd |
buznuecKux TEXHOJIOTUH JUTSI MOBBIIICHUS COOCTBEHHOTO
UHTEJJICKTYaJIbHOTO ~ pa3BUTUS B BbIOpaHHOM  mpodeccruoHanbHON
NEeSTENbHOCTH;

YMEHHE CaMOCTOSITEIBHO J100BIBaTh HOBBIE MJIsi ce0sl (pu3MUYeCKHe 3HAHUA,
UCIIONB3YS 111 3TOTO TOCTYITHbIE HICTOYHUKY WH(OPMAIIHH;

YMEHUE BBICTPAaUBAaTh KOHCTPYKTMBHBIE B3aMMOOTHOIIEHHS B KOMAaHJE IO
pEIIeHUI0 O0LUX 3a/1ay;

YMEHUE YHOPABIATH CBOEW I03HABAaTEIbHOM JAEATEIBbHOCTHIO, IPOBOAUTH
CaMOOIICHKY YPOBHsI COOCTBEHHOTO MHTEIJIEKTYyaJIbHOTO Pa3BUTHUS,

MeTanpeaMeTHble Ppe3yJabTaTbl OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOM

IIPOTPaMMBbI JOJKHBI OTPAXaTh:

UCIIOJIb30BAHUE PA3JIMYHBIX BHUAOB II03HABATEIBHON MESATEIBHOCTH IS
pemieHuss (QU3MYECKUX 3aj7ad, MPUMEHEHHE OCHOBHBIX METOMOB ITO3HAHHS
(HaOMrofmeHus, OMHCAHUS, W3MEPEHHs, OKCIEPUMEHTa) JJIA W3YYCHHUS
PA3IMYHBIX CTOPOH OKPYXKAKOUIEH TEVCTBUTEIBHOCTH;

UCIIOJIb30BAHUE OCHOBHBIX MHTEJUICKTYaJIbHBIX OMEpalii: MOCTaHOBKHU
3ama4yn, (HOPMYIUPOBAHUS THIOTE3, aHalM3a W CHUHTE3a, CPaBHEHUA,
00001IIeHNsI, CHCTeMAaTU3aINH, BBISABICHUS MPUINHHO-CIICCTBEHHBIX CBS3EH,
MOMCKa AaHajJoroB, (POpMYIMPOBAHUS BBIBOJOB [JII M3YyYEHHS Pa3IUYHBIX
CTOpOH (hU3MUYECKUX OOBEKTOB, SIBICHUW U TMPOLECCOB, C KOTOPHIMU
BO3HHMKAET HEOOXOJMMOCTh CTAJKUBAThCS B MpodeccuoHaabHol cdepe;

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



peanu3aimy,
® yYMEHHE WCIONH30BaTh PA3JIMYHBIC WCTOYHUKH IS TONY4YeHUS (PU3NISCKOM
nH(OpPMAIIHH, OIECHUBATh €€ TOCTOBEPHOCTD;

® yMEHHE aHAJM3UPOBATH M MPEACTABISTH HH(OPMAIIHIO B Pa3IMYHBIX BHIAX;

e yMEHHE MYOJUYHO MPEACTABIATH PE3YJIBTaThl COOCTBEHHOTO HCCIICAOBAHMS,
BECTH JHUCKYCCHH, JIOCTYITHO M TAPMOHUYHO COYETasi CoAepKaHue U (OPMBI
npeacTaBIsieMoill HHPOpMaLUK;

IIpenmeTHBIe pe3yabTaThl OCBOCHHS 0a30BOTO Kypca (HU3UKU TOJKHBI
OTpaXkaTh:

e CchHOpPMHPOBAHHOCTH TIPEIACTABICHUNH O POIM HW MecTe (U3UKHA B
COBPEMCHHOW HAyYyHOW KapTHMHE MHpa; TMOHUMaHHE (QU3NYECKOW CYIIHOCTH
HaOMoMaeMbIX BO  BceleHHOW  sBIEHWN; TOHUMaHUE ponu  (QU3MKK B
(GbopMUpPOBaHUM Kpyro3opa W (QYHKIIMOHAIBHOH TI'pPaMOTHOCTH 4YeJOBEKa JUIs
pEIICHUS TPAKTHYCCKUX 3a/1ay;

e BIaJcHHUE OCHOBOITOJIAraIOIIMMH (bu3HICCKUMU ITOHSTHSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMH U TCOPHSIMU; YBEPEHHOE IMOJIb30BaHUE (PU3NICCKOM
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

® BJAaJ€HHEC OCHOBHBIMU METOJIAMH HAyYHOTO ITO3HAHUS, HCIOJIb3YEeMBIMHU B
dbuzuke: HaOIIONEHUE, OTIMCAHNUE, U3MEPEHNE, IKCTICPUMEHT;

e yMeHHUs 00pabaThiBaTh pe3yNIbTaThl U3MEPEHUHN, 0OHAPYKUBATh 3aBUCUMOCTh
MEXTy HGU3NUSCKUMH BEITMYMHAMH, OOBSICHATH TIOJYYCHHBIC PE3YJIBTATHI U JeaTh
BBIBOJIBI;

e chOpMHPOBAHHOCTH YMEHHS pelIaTh PU3HUYCCKHUE 3a]1a9H;

e cpOpMHpPOBAHHOCTh YMEHHS TPUMEHATH IIOJNYyYCHHBIC 3HAHUA IS
OOBSCHEHUSI YCJIOBUH MPOTEKaHWS (PU3NUESCKUX SBICHUN B TpPHPOAC W IS
MIPUHATHS TIPAKTHYSCKUX PEIICHUH B IOBCETHCBHOMN KU3HH;

e chOpMHPOBAHHOCTh COOCTBEHHOM ITO3HMIIMU TI0 OTHOIICHHIO K (hHU3UUICCKOMN
nH(popMaIuH, MoTyd4aeMOn U3 Pa3HBIX HCTOYHHUKOB.

B nporpammy BKJIIOYEHO COJEp:KaHUE, HAMpaBICHHOE Ha (OPMUPOBAHUE Y
oOyJaromuxcsi KOMIIETCHIIMH, HEOOXOMUMBIX JJii KAueCTBEHHOTO OCBOCHHS
OCHOBHOM mpodeccuoHanbHol oOpa3oBarenbHOi mnporpammbl CIIO Ha 0aze
OCHOBHOT'O O0OLIEro 0O0pa30BaHMs C MOJYYEHHEM CPEIHEro oOLero oopa3oBaHUS;
MpOrpaMMBbl MOATOTOBKHU KBanu(UIIMpOoBaHHBIX padounx u ciayxamux (IIITKPC).

B pesynsrare ocBoenus yueOHoi aucuurminibl OJ1b.08 «®usuka» CTyAeHT
JIOJIKEH OCBOUTH CIEAYIOUIME KOMIETEHIINU:



OK 01. BsiOuparp crnocoObl pemeHus 3aaad npopecCUOHaIbHOU NeATeIbHOCTH,
MPUMEHUTENIBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. OcymecTiasiTh MOUCK, aHalIW3 W MHTEPHpPETAlU0 HH(pOpManuy,
HE0OXOIMMOM /Jis BBIIIOJIHEHUS 3a7a4 IPO(EeCCHOHAIBHOMN eI TENIbHOCTH.

OK 03. IlnanupoBaTb W peaJn30BBIBATH COOCTBEHHOE NPO(ECCHOHAIBHOE H
JUYHOCTHOE Pa3BUTHE.

OK 04. PaboraTh B KOJUIEKTUBE M KOMaHAE, 3(p(PEKTUBHO B3aMMOJEHCTBOBAThH C
KOJUIETaMHU, PYKOBOJCTBOM, KIIMEHTAMH.

OK 05. OcymecTBaiTh yCTHYHO M IHCbBMEHHYIO KOMMYHHUKAllMIO Ha
rOCyAapCTBEHHOM SI3bIKE C YYETOM OCOOCHHOCTEW COLMAIBHOTO M KYJIBTYPHOTO
KOHTEKCTA.

OK 06. IlposBAsTh TIpa’kIaHCKO-NIATPUOTUYECKYIO MO3UIMIO, JEMOHCTPUPOBATH
OCO3HaHHOE TMOBEJACHUME HAa OCHOBE TPAJULMUOHHBIX OOLIECUYETIOBEUYECKUX
LIEHHOCTEHN.

OK 07. ConeiicTBOBaTh COXPAHEHHUIO OKPYKAIOILIEH CPelbl, PECYpPCcOCOEPEKEHMIO,
3¢b(PexTUBHO eHCTBOBATH B UPE3BbIUAMHBIX CUTYAIUSIX.

OK 08. Hcnonb3oBath cpeactBa (pU3MYECKON KynbTypbl HJisi COXpAaHEHHS H
YKpEIUIeHus 370pOBbS B TMpolecce MNpoPecCUuOHANbHOM JACSITENIbHOCTH H
noJAep>KaHusl HEOOXOIUMOT0 YPOBHS (PU3NYECKOM MOATOTOBICHHOCTH.

OK 09. Hcnonws3zoBaTh HHGOPMALMOHHBIE TEXHOJIOTHU B MNPOodhecCHOHATBHOM
JESITEIbHOCTH.

OK 10. Tlonb3oBarecst mpoeccuoHaNbHON JOKYMEHTAlMEeW Ha TOCYIapCTBEHHOM
1 MIHOCTPAHHOM SI3BIKE.

OK 11. [TnanupoBath IPEIIPUHUMATENBCKYIO NS TENIbHOCTD B
npodeccuoHanbHOU cdepe.



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

BBenenune

®uznka — QyHIaMeHTalbHas HayKa O IPUPOIE.

EcrecTBeHHOHAy4HBIM METOA [O3HAHUA, €r0 BO3MOXKHOCTA W TI'PaHHULIBI
IIPUMEHUMOCTH. OKCIIEPUMEHT M TEOpHUs B NPOLECCE MO3HAHUA NPUPOJBIL.
MonenvpoBanue (QuU3MYECKUX SBICHUN M TpoueccoB. Ponb skcrepumeHTa H
TEOpUU B Ipolecce no3HaHus npuponbl. dusnueckas BenuuuHa. llorpemnocrtu
u3MepeHuil pusndyeckux BenuyuH. Gu3nyeckue 3aKoHbl. [ paHulbl TPUMEHUMOCTH
¢usnueckux 3akoHOB. [loHsTHe o0 ¢u3nueckoi KapTuHe MHpa. 3HaUYEHUE (PUMKU
npu ocBoeHuu cnenuaibHocte CI1O u npodeccueii CIIO.

1. Mexanuka

Kunemaruka. Mexanuueckoe pasumxkenue. Ilepememenue. Ilyts. CxopocTs.
PaBHOMepHOE TIpAMOJIMHEHHOE JBH)KEHUE. YCKOpeHue. PaBHOmepeMeHHOe
npsMosnHeitHoe aBMkeHue. CBoOoaHOe majaeHue. J[BukeHue Tena, OpOIIeHHOTO
MO/l YIJIOM K TOPU30HTY. PaBHOMEpHOE ABUKEHUE MO OKPYKHOCTH.

3akonbl mexanumknm Hprortona. Ilepseiii 3akoH Hprorona. Cuma. Macca.
Nmnynbc. Bropoit 3akoH HeroroHa. OCHOBHOM 3aKOH KJIACCUYECKON TUHAMUKHU.
Tperuii 3akoH HproTOHA. 3aKOH BCEMHUPHOIO TATOTEHMS. [ paBUTALlMOHHOE MOJE.
Cuna Tspxectu. Bec. Crioco6sl uamMepenus Macchbl Tesl. CUITbl B MEXaHHKE.

3aKoHBI COXpaHEHHUsSI B MeXaHHKe. 3aKOH COXPAaHEHUsl UMMYlbca. PeakTuBHOE
neumxeHne. Pabora cwibl. Pabora moTeHHMaNbHBIX CHI. MOIIHOCTB. DHEprus.
Kunernueckas sHeprus. IloreHuumanbHass 3HEprus. 3aKOH  COXpPAHEHHS
MEXaHUYECKOM dHEPTruu. [IpuMeHeHne 3aKOHOB COXpPaHEHHS.

JHemoncmpayuu

3aBUCUMOCTh TPACKTOPUH OT BEIOOPA CUCTEMBI OTCUETA.

Bubl MeXxaHUUYECKOTO IBU>KEHHSL.

3aBUCHUMOCTh YCKOPEHHUS TeJla OT €r0 MacChl U CUJIbL, IEUCTBYIOIIEH Ha TEJO.

CrnoxeHue cui.

PaBeHCTBO M  NPOTHBOIIONIOKHOCTH  HANpPaBICHUS  CWJI  JCUCTBUA U

IPOTUBOJIEUCTBHSI. 3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JiehOpMaIInu.

Cuuibl TpeHus.

HesecomocTs.

PeaxtuBHOE BMXKEHHUE.

[lepexon moTeHIIMATBEHOM YHEPTUH B KHHETUYECKYIO U 00paTHO.

Jlabopamopnuwie pabomut

HccnenoBanne NBUKEHUS TENA MO AEMCTBUEM NOCTOSIHHOW CHIIBL.

N3yuenue 3akoHa COXpAHEHHS] UMITYIIbCA.

CoxpaHeHre MEXaHWYECKOW SHEPruu MpU JABUKEHUU Tella MOof JECUCTBHEM CHII
TSYKECTU U YIIPYTOCTH.

CpaBHeHue paboThI CUJIbI C U3MEHEHHEM KMHETUYECKON YHEPTHUH Tea.

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



N3yueHne ocoGeHHOCTEN CUIIBI TPEHUS (CKOIBKEHUS).

2. OCHOBBI MOJICKYJISIPHOM (PU3UKH U TEPMOAUHAMHUKHU

OCHOBBI MOJIEKYJISIPHO-KHMHeTHYeCKOH Teopuu. UneanbHblid ra3. OCHOBHbBIE
MOJIOKEHHST MOJIEKYJIAPHO-KUHETUYECKOW Teopuu. Pa3mepsl M Macca MOJIEKYl U
aromoB.  bpoyHoBckoe  nBmwxkenue.  [Jquddysua. Cunasl  u  sHeprus
MEXKMOJIEKYJIIpHOTO B3aumozeicTBus. CTpoeHue ra3000pa3HbIX, JKHAKUX U
TBEpAbIX TeJd. CKOPOCTH JBUKEHUSI MOJEKYI M UX U3MepeHue. MueanbHblil Tas.
JlaBnenue raza. OCHOBHOE YpaBHEHHUE MOJICKYISPHO-KMHETUYECKOM TEOPUH Ta30B.
Temneparypa u ee wusmepeHue. [a3oBble 3akoHbl. AOCOJTIOTHBIA  HYJb
TeMmnepaTrypbl. TepMoanHaMuyecKas IIKajia TeMIEparypbl. YpaBHEHUE COCTOSHUS
uJeanbHOro ra3a. MosspHasi ra3oBasi MOCTOSIHHAS.

OcHoBBI TepMOAMHAMUKHA. OCHOBHBIE MOHATUS U ONpeAeieHus. BHyTpeHHs 4
SHEPrusl CUCTeMbl. BHYTpeHHsIsl SHEpTUs uaeaabHOTo ra3a. PaboTa u Teriora Kak
dbopmbl TIepenaun dHEpruu. TeroeMKOCTb. YielbHasl TeIIOEMKOCTh. YpaBHEHUE
TerioBoro Oananca. [lepBoe Hauamo TepMOAMHAMUKH. AauabaTHBIM Mpoliecc.
[TpuHumn neuctBua terioBor Mamubbl. KIIJ[ TemnmoBoro asurarens. Bropoe
Hayasjao TepMOAMHAMUKHU. TepMonrHaMHUYecKas IIKajga TeMIeparyp. XoJd0oAuIbHbIE
MaiuHbl. TemnoBsie aBurareau. OxXpaHa mpupobl.

CroiictBa mapoB. lcnapenne u koHjaeHcanus. HacbIleHHBIA Map W €ro
cBOiicTBa. AOCONIOTHAsE M OTHOCUTENbHAs BIAXKHOCTH BO3Ayxa. Todyka pOCHI.
Kunenwne. 3aBUcUMOCTh TeMIeparypbl KAIEHUsI OT AaBieHus. lleperpersiii nap u
€ro MCIOJIb30BAHUE B TEXHUKE.

CaoiicTBa KUAKOCTeil. XapaKTEpUCTUKA JKUJKOTO COCTOSIHHMSI BEIIECTBA.
[ToBEepXHOCTHBIN CJIOM KUIKOCTU. DHEPrusi MOBEPXHOCTHOIO ClOs. SIBIEHHs Ha
IPaHULIE )KUIKOCTU C TBEPABIM TeJaoM. KanuiuisipHele sSBICHUS.

CaoiicTBa TBepabIX TeJl. XapaKTepUCTHKAa TBEPAOTO0 COCTOSHUS BEIECTBA.
VYrpyrue cBoiicTBa TBepAbIX Tel. 3akoH ['yka. MexaHnueckne CBOMCTBA TBEPABIX
Tes. TemioBoe paclmMpeHUe TBEPABIX TEI MW KUAKOCcTeW. IlnaBienue wu
Kpucramsauus. emoncmpayuu

JIB>xeHre OPOYHOBCKHX YaCTHII.

Huddyzus.

N3meHeHne naBieHUs Ta3a ¢ M3MEHEHHEM TEMIIEPATYPbl IPU IOCTOSHHOM

o0beMe.

N3otepmuueckuii u n300apHBIN MPOLIECCHI.

W3meHnenne BHyTpEHHEH SHEPTUN TEJ MPU COBEPIICHUH PAOOTHI.

Moieni TeTUIOBBIX JIBUTATEIICH.

Kurienue Boapl npy NOHMKEHHOM J1aBJICHUM.

[TcuxpoMeTp u TUTpOMETP.

SIBnEeHMS TOBEPXHOCTHOIO HATSAKEHUS U CMAYUBAHUSL.

Kpucrannsl, aMopdHbIe BelllecTBa, )XUAKOKPUCTAJUIMYECKUE Tea.

Jlabopamopnuwie pabomuwt

N3mepenne BnaXXHOCTH BO3yXa.

N3mepeHnne moBepXHOCTHOTO HATSKEHUS JKUIKOCTH.

HaGnronenue npouecca kpucrammzanuu M3ydenne aedopmanuu pacTsKeHUS.



N3yueHne TermoBoro pacuimpeHust TBEpAbIX TEI.
N3yuyenue ocoOeHHOCTEN TEMI0BOr0 paclIuPEHUs BOIBI.

3. DJIeKTPOAMHAMHUKA

JJleKTpUYeCKoe IoJie. DJIEKTPUUYECKUE 3apsjbl. 3aKOH COXPAHEHHUs 3apsja.
3akoH Kymona. Onekrpuueckoe mnose. HanpspkeHHOCTh AIEKTPUYECKOTO IOJS.
[Ipunun cynepno3unuu nojieil. Pabora cuil  3J€KTPOCTATUYECKOTO  TOJIS.
[Torenuunan. Pa3HOCTh MOTEHIIMATIOB. DKBUIOTEHIIMAIbHBIE OBEPXHOCTH. CBA3b
MEXIY HaNpPsKEHHOCTBI0 U PA3HOCTBIO MOTEHUIHAJOB AJIEKTPUUYECKOTO MOJIA.
Jusnekrpuku B anekrpudeckom mnone. [lonspuzanus ausnexkrpukoB. [IpoBogunku
B anekTpuueckom mnose. Konaencaropel. CoenuHeHre KOHICHCATOPOB B Oarapero.
DHEPrus 3apsiKEHHOT0 KOHIEHCATOpa. DHEPTUS SIEKTPUUECKOTO MOJIS.

3aKOoHBI MOCTOSIHHOTO TOKA. YCIIOBHS, HEOOXOJUMBIE JIJIi BO3HUKHOBEHHUS U
MOJI/IEPKAHUS SIEKTpUYECKoro Toka. Cuia Toka U MIIOTHOCTh TOKA. 3akoH OMa i
yuactka uenu 6e3 OJIC. 3aBUCUMOCTH DJIEKTPUYECKOTO COMPOTHBICHUS OT
Marepualia, JJIMHBI U TUIOMIaAU MOMEePEYHOro CEYEHHUsI TPOBOJIHUKA. 3aBUCUMOCTh
ANEKTPUYECKOTO CONPOTUBIICHUS MIPOBOIHUKOB oT TEMIEPaTyphl.
DONEKTPOJABMAKYIIAs CWia HMCTOYHMKA TOoKa. 3akoH Owma Juisi TOJHOM IEMNH.
Coenunenrie mpoBOAHUKOB. COEIMHEHUE MCTOYHUKOB DJIEKTPUUYECKOW DHEPTUHU B
Oarapero. 3akon [xoyns—IJlenna. Pabota u MOIIHOCTH AJIEKTPUIECKOTO TOKA.
TemoBoe nelicTBHE TOKA.

DJIEKTPUYECKHH TOK B Pa3jIMYHbIX cpeaax. JIEKTPUYECKUN TOK B MeTajulax.
OnexTpoHHbI Tra3. Pabora BeIXO#a. OJEKTPUUECKUH TOK B DIEKTPOIUTAX.
Onexrtponu3. 3akoHbl Dapanes. IlpumeHeHune snekTponu3a B TEXHHKE.
DOnexkTpuyeckuid TOK B Tra3ax W BakyyMme. Monumszauus raza. Buasl razoBbIx
pa3psanoB. Ilonstue o mnazme. CBoMCTBA M NMPUMEHEHHUE 3IEKTPOHHBIX IMYYKOB.
OnexTpudyeckuid TOK B monynpoBomHukax. CoOCTBeHHass MPOBOAUMOCTD
MOJTYIPOBONHUKOB. [1oynpoBOIHUKOBEIE TPUOOPHI.

MarnuTHoe nmosie. BeKTop HHAYKIIUM MAarHUTHOTO T10J1s. JIeliCTBHE MAarHUTHOTO
MOJIsI Ha TIPSMOJIMHEHHBIA MPOBOJHUK C TOKOM. 3akoH Ammepa. BzaumoneiicTBue
TOKOB. MaruuTtHblii moTok. PaGora mo mepeMmerieHuto NpOBOAHUKA C TOKOM B
MarHuTHOM moJjie. JlelicTBMEe MAarHUTHOIO MO Ha ABWXKYyIIMMcsa 3apsa. Cuna
Jlopenua. OnpeneneHue yaeabHOTO 3apsia. YCKOPUTENU 3apsiKeHHbIX YACTHII.

DJIEKTPOMATHUTHAS WHAYKIHUA. OJIEKTpOMarHuTHas HHAYyKIuUsA. Buxpepoe
anexkTpuueckoe nose. CaMOMHIYKUIUS. DHEPrUusi MATrHUTHOTO TOJSI.

Jemoncmpayuu

B3aumopeicTBue 3apsKEHHBIX TEI.

[IpoBOAHUKY B 3JIEKTPUUYECKOM TIOJIE.

JIMPNEKTPUKH B AIEKTPUYECKOM ITOJIE.

Konpaencaropsl.

TermoBoe AEUCTBHE AIEKTPUUECKOTO TOKA.

CoOcTBeHHas ¥ MPUMECHAsk MPOBOIUMOCTD MOJIYTTPOBOIHUKOB.

[TonynpoBOIHUKOBBIN THOJ.

Tpan3zuctop.

OnsIT Opcrena.



B3aumoneinctsue NpoBOAHUKOB C TOKAMH.

OTKJIOHEHHE 3JIEKTPOHHOIO My4YKa MAarHUTHBIM MOJIEM.

DNEKTPOJBUTATENb.

DNeKTpOoU3MEPUTENbHbBIE TPUOOPBHI.

DneKTpoMarHuTHasi MHAYKIUS.

Omnbrter @apajes.

3aBucumocth JJIC CaMOMHAYKIMU OT CKOPOCTH HU3MEHEHMsI CWJIbl TOKa W
MHIYKTUBHOCTH MPOBOJIHUKA.

Pabora AIIEKTpOTreHepaTopa.

Tpancdopmarop.

Jlabopamopnwie padomui

N3yuenne 3akona Owma g ydacTka LENH, [OCJIENOBAaTeIbHOIO U
napaJijIeIbHOIO COEAMHEHMS POBOIHUKOB.

Nzyuenue 3akona Oma sl OJTHOM LEeTH.

N3yuenue siBineHus 2I€KTPOMArHUTHON UHIYKIIUH.

Onpenenenue k03P puimeHTa nNoae3Horo JeHCTBUS AIEKTPUUECKOTO YaiHHKA.

Omnpenenenue TeMnepaTypbl HUTH JIaMITbl HAKaJIMBaHUA.

Omnpenenenue 3/1C 1 BHYTpEeHHETO CONMPOTHUBIICHUS UCTOUHUKA HATIPSKEHUS.

4. Koste0aHUA U BOJTHBI

Mexanuueckne konedanusi. KornebarenpbHoe ABMKEeHHE. [apMoHHMYECKHe
koiebanusi. CBOOOMHBIE MexaHWuyeckue KojeOaHus. JIMHelHble MeXaHU4eCKue
KojiebarenbHbIe cUCTeMBI. [IpeBpaliienue SHeprun Ipu KojaedareIbHOM JABUKCHHH.
CBoOomHbple  3aTyxaroliue  MeXaHuyeckue  konebanus.  BoIHyXIeHHBbIE
MeXaHUYeCKUe KoiaeOaHus.

Yupyrue BosHbl. [lonepednsie U Mpoa0IbHBIE BOJTHBI. XaPAKTEPUCTUKHA BOJIHBI.
VYpaBHenue rmockoil Oerymiel BonHbl. WuTepdepenums BonH. I[lonstHe o
TUdPpaKIuy BOJH.
3BYKOBBIE BOJIHBI. YJIBTPa3BYK U €0 IPUMEHEHUE.

DJIeKTPOMarHuTHbie KojefaHusi. CBOOOIHBIC AJIEKTPOMATHUTHBIE KOJICOAHUS.
[IpeBpamienne  ’Heprum B KOJIeOATeIbHOM  KOHTYpeE. 3aryxaroniue
AIIEKTPOMArHUTHBIE KoJieOaHus. [eHeparop He3aTyXammuX SICKTPOMArHUTHBIX
KoneOanuii. BbeIHYyXIeHHbIE deKTpuueckue KoneOanus. [lepemeHHBIA TOK.
I'eneparop mnepeMeHHOro TOKa. EMKOCTHOE W HMHAYKTUBHOE COINPOTUBIICHUS
MIEPEMEHHOr0 ToKa. 3akoH Owma ISl 3IEKTPUYECKON LEeNH MEePEMEHHOr0 TOKa.
PaGora m MomiHOCTH TIepeMeHHOro Toka. ['eHeparopbsl Toka. TpaHchopmaTopsl.
Toxu  BbiIcOKOM  4yacToTel. [lomyuenuwe, mepegaua u  pacnpeneseHue
ANEKTPOIHEPTHUH.

DJIEKTPOMATrHUTHBIE BOJIHBI. ODJEKTPOMAarHUTHOE TI0J€ KakK OCOOBIH BH
MaTepud.  ODJEKTPOMArHWTHbIE  BOJHBL.  BubOparop Tepma.  OTKpwITHII
KoneOarenbHblil KOHTYp. WM3oOperenme paano A.C. IlomoBemm. I[lonsitHe o0
panuocsssu. [I[puMeHeHne AIeKTPOMAarHUTHBIX BOJIH.

Jemoncmpayuu

CBoOO/HBIEC U BBIHYXIECHHbIE MEXaHUYECKHUE KOJICOaHMUSI.

Pesonanc.



OO6pa3oBaHue U pacnpoOCTPAHEHUE YIIPYTUX BOJIH.

YacTora konebaHuil U BEICOTA TOHA 3BYKA.

CB0OOOIHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHNUS.

OcuumiorpaMma epeMeHHOro ToKa.

Konnencarop B 11enu nepeMeHHOro TOKa.

Karymika nHIyKTUBHOCTH B LIENU MIEPEMEHHOTO TOKA.

Pe3onaHc B mocnenoBarebHON HENU MIEPEMEHHOTO TOKA.

N3nydenue u npreM 31€KTPOMArHUTHBIX BOJIH.

Panuocssseb.

Jlabopamopnwie padomui

N3yueHnue 3aBUCUMOCTH TiepHoJa KoJeOaAHUNW HUTSHOTO (WM TPY>KUHHOTO)
MasTHUKA OT JIJTMHBI HUTHU (MM MacChl rpy3a).

NHayKTUBHBIE U EMKOCTHOE COMPOTUBIICHUS B LIEMU IEPEMEHHOIO TOKA

5. OnTuka

IIpupona cBera. CKOpPOCTh PACHpOCTPAHEHHUSI CBETA. 3aKOHBI OTPAXKEHUS U
npenomieHus ceeta. [lonHoe orpaxenue. JInH3bl. [71a3 Kak onThyeckas cHUCTEMa.
OnTruyeckue NpudopHI.

BoanoBbie cBoiicTBa cBeta. MHTepdepennus cBera. KorepeHTHOCTh CBETOBBIX
nyuedt. atepdepennns B ToHkux rmiaeHkax. [lomocwl paBHo# Tonmuubl. Kombia
Herorona. Mcnons3oBanue nntepdepeHIiny B Hayke U TexHuke. {udpakums ceta.
Hudpakuus Ha 1mend B MapauiedbHBIX Jy4axX. JludpakuuvonHas pemieTka.
[lonsitue o romorpaduu. [lomspuzamnus nomnepeynsix BoiH. [lonmspuzanms certa.
JIBoitHOoe myuenpenomienue. llomsipounsl. Jucniepcus cBera. Buuabl CHeKTpoB.
Cnextpbl  ucnyckanusi. CHekTpbl  MOMIOIIEHUS.  YIbTpadUONETOBOE |
uH(dpakpacHoe uznydeHus. Penrrenosckue ayun. VX mpupoja u cBOMCTBa.

Hemoncmpayuu

3aKOHBI OTPAXKEHHS U TIPEIOMIICHHUS CBETA.

[TonHOE BHYTpEHHEE OTPAKEHUE.

OnTryeckue MpuoopEI.

WNuTtepdepenius creta.

Hudpakuus cera.

[Tomspuzanus ceera.

[Tonydenue cnexkTpa ¢ TOMOIIBIO MPU3MBIL.

[Tony4enne criekTpa ¢ MOMOIIBI0 TU(PPAKITMOHHON PEIIETKH.

CnekTpockor.

Jlabopamopnuwie pabomut

N3yuenue n300pakeHust IpeIMETOB B TOHKOW JIMH3E.

Nzyuenune naTepdepeniinm u qudpakiuy CBETa.

I'pangynpoBKa CHEKTPOCKOIIA W OIPEIEIICHUE JJIMHBI BOJHBI CIIEKTPaJbHBIX

JIVHHM.

6. OcHOBBI cneuna.m;noﬁ TCOPHUHU OTHOCUTECJIBbHOCTH

NHBapnaHTHOCTH MOZYJISI CKOPOCTH cBeTa B BakyyMme. [locTymnarsl DWHIITENHA.



IIpocTpaHCTBO 1 BpeMsl CIIEIHAIBHOW TEOPUHA OTHOCUTENBHOCTH. CBA3b MACCHI U
SHEPruu CBOOOAHON YACTHUIIBL. DHEPIHUS OKOSI.

7. JjieMeHTbI KBAHTOBOM (PU3UKH

KBanToBas onruka. TeruoBoe usiydeHue. Paciipenesenre sHEpruu B CIIEKTPE
abcomoTHo uépHOro Tena. Kmantomasi rumote3a I[lmanka. ®otonbl. BremrHuit
dorosnekrpuueckuii 3pdext. Buyrpennuit potosadpdexr. Tumbl (HOTOAIEMEHTOB.
JaBnenue ceera. [IoHsATHE O KOPITYCKYIISIPHO-BOJIHOBOM IIPUPOJE CBETA.

®u3zuka aroma. PazBuTue B3ISIA0B HA CTPOEHUE BEIIECTBA. 3AKOHOMEPHOCTH
B aTOMHBIX CIIEKTpax Bogopoaa. AnepHas mozaens aroma. OnbITel O.
Pezepdopna. Moaens aroma Bonopozaa o H.bopy. ['unoresa ne bpoits.
CootHomenne Heomnpeaenénnoctei [eitzen6epra. KBanToBbIe reHEPATOPHI.

Jemoncmpayuu

dorordPexr.

JIuHeiyarbie CIEKTPhI PA3JIUYHBIX BEIIECTB.
N3nyuenune nazepa (KBaHTOBOTO T€HEPATOPA).
CueTunK HOHU3UPYIOIIUX U3ITYUYEHU.

8. DBoaronusa Beceennoii

Crpoenue u pa3Butue Bceenennoii. Hama 3Be3nnas cucrema — ['anmakrtuka.
Hpyrue ranaktuku. beckoneunocts Bcenennoun. IloHstue o kocmosoruw.
Pacmupsitoniasicss  Bcenennasi. Mopens ropsiueir  Bceenennoit.  CtpoeHue u
npoucxoxaenue ['anaktuk. TémHas Marepust U TEMHAsi SHEPTHUSL.

JBosonus  3Be3d. I'mmore3a mnpoucxoxgeHusi CoMHEYHOH CHCTEMBI.
Tepmosinepusiii cuntes. [Ipobiema TepmosimepHon sHepreTuku. Jueprus ConHia
U 3Be31. IBomtonus 38e31. [Ipoucxoxkaenne COITHEUHOU CUCTEMBI.

JHemoncmpayuu

ConHeuHas cuctema (MOJEb).

dororpaduu MmiIaHeT, CAeTaHHbIE C KOCMUYECKHUX 30HIOB.

Kapra JlyHsl u mianer.

Crpoenue u 3Bofo1us BeenenHo.



