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1. HNOACHUTEJBbHASA 3AIIMCKA

[Iporpamma o011eo6pazoBaTebHON y4aeOHOMH JTACIUTUIAHBI «Pusnka»
npenHa3HayeHa s U3y4YeHHs (QU3MKH B NpodecCHOHAIbHONW 00pa3oBaTeIbHON
opranuzamuu koywiepk JKKX ATACY, peanusyromniero o0pa3oBaTelbHYI0 MPOrpaMMy
cpenHero ooOmiero oOpa3oBaHUs B TMpeJesiax OCBOCHHS OCHOBHOW MpPOQeCcCHOHATbHON
obpazoBatenpHoli nporpammbl CIIO (ITIICC3) Ha 6a3e ocHOBHOrO 001Iero oOpa3oBaHus
MOJITOTOBKE CIEIUAINCTOB CPEIHETO 3BEHA.

[Iporpamma pa3paboTana Ha OCHOBE TpeOoBaHu DenepaabHOTO TOCYIapPCTBEHHOTO
00pa3oBaTeNbHOTO CTaHapTa CPeIHEero o0IIero 00pa3oBaHus, YTBEPKACHHOTO TPUKA30M
MunucrepcTBa oOpa3zoBanus u Hayku Poccuiickoit @eneparuu ot 17 masg 2012 r. N 413
(3apeructpupoBan MunucrepctBoM toctuiiuu Poccuiickoit @enepanuu 7 utons 2012 r.,
peructpaunonubii N 24480), Ilpukaza MwunHuctepctBa mpocBemieHus Poccuiickoit
@®enepauun oT 23.11.2022 Ne 1014 "OO6 yTtBepxkaeHun (QenepaibHOl 00pa3zoBaTEIbHOU
nmporpamMmsel cpeaHero oduiero oOpazoBanus" (3apeructpupoBan 22.12.2022 Ne 71763),
denepanbHOTO roCyJapCTBEHHOTO 00pa3oBaTeIbHOTO cTaHJ1apTa CpPEIHETO
npodeccroHalIbHOTO 00pa3zoBaHus 1o cnenuansbHocTH 08.02.13 MOHTaX U dKCIUTyaTarus
BHYTPEHHUX CAHTEXHUUYECKUX YCTPONCTB, KOHAUIMOHUPOBAHUS BO3AyXa U BEHTWIISIUU No
1094 ot 12.12.2022.

B mnactosmiee Bpems BaxkHedmue menu U 3agaud «DU3MKW» 3aKIIOYAIOTCA B
dbopMHUpOBaHWY TIPEJCTABICHUN O COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTUHE MHPA,
OCBOEHUHU 3HAHUU O (PyHIaMEHTAIBHBIX (PU3MUECKUX 3aKOHAX M MPUHIUIIAX, JIEXKAIIUX B
OCHOBE COBPEMEHHON (U3NUECKOW KapTUHBI MHpa; Hanboyiee BAKHBIX OTKPBITUSX B
obnmactu (U3MKHM, OKa3aBIIMX OIPEACIAIONIee BIUSHUE HA PAa3BUTHE TEXHUKU U
TE€XHOJIOTUH; METOJIaX HayYHOTO MTO3HAHUS IPUPOJIBL;

ConepxaHue mporpaMMmbl  yueOHOW AUCIUIUIHHBL «DU3MKa» HAMpaBJICeHO Ha
dbopmupoBaHue y 00y4Jarommxcsi:

- OBJAQJCHUE YMEHUSIMH TPOBOAUTH HAOJIOJACHUS, IUIAHUPOBATH U BBHITIOJIHATH
AKCIEPUMEHTHI, BBIIBUTATh TUIIOTE3bl U CTPOUTH MOJIEIIU, TPUMEHSITh MOJTyYEHHbIEC 3HAHUS
no (usuke s 00BACHEHUST pa3HOOOpa3HbIX (PU3UYECKUX SIBICHUM U CBOMCTB BEIIECTB;

IIPAKTHUYCCKU UCIIOJIB30BaTh (I)I/I3I/I‘—IGCKI/IC 3HAaHUA; OHCHUBATb JOCTOBCPHOCTb CCTCCTBCHHO-



Hay4yHOU MH(OpMALINH;

- pa3BUTHUE T[IO3HABATEIBHBIX HWHTEPECOB, HWHTEUICKTYalbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B IIpoiiecce MPUOOPETSHUS 3HAHUN B YMEHUH 10 (U3HKE C UCITOTH30BAHUEM
Pa3IMYHBIX HICTOYHUKOB HH(OPMAIIUU U COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHIA;

- BOCIHTaHHE YOEKIECHHOCTH B BO3MOXXHOCTH TIO3HAHUS 3aKOHOB MPHUPOIBI,
WCIIOJIB30BaHUS JTOCTIDKCHUM (DU3MKK Ha 0JIaro pa3BUTHS YEIOBEYECKON ITMBUIIU3AIINH,
HEOOXOIUMOCTH COTPYJHHMYECTBA B TIPOLIECCE COBMECTHOTO BBIMIOJIHEHMS 3ajady,
YBOKHUTEIBHOTO OTHOIICHUS K MHEHHUIO ONIMOHEHTa TIPH OOCYKIECHUU TPpoOsIeM
€CTECTBEHHO-HAYYHOI0 COJEpKaHMs; TOTOBHOCTM K MOPAJIBbHO-3TUYECKON OLICHKE
UCIIOJIb30BAHUSl HAYYHBIX JOCTHIKEHHMM, YYBCTBA OTBETCTBEHHOCTH 3a  3allUTy
OKpYXarouen Cpepl;

- WCTOJB30BaHUE MPUOOPETEHHBIX 3HAHUW U YMEHUU JJISi PEIICHUS TPAKTUYECKUX
3aJa4 IIOBCEJIHEBHOHM JKHM3HM, oOecrneueHUs Oe30IMacHOCTH COOCTBEHHOH KHM3HHU,
pPallMOHAIBHOTO TPUPOJIONOJIB30BAHUS U OXPaHbl OKPYKAIOIIEH Cpeabl U BO3MOXKHOCTD
OpPUMEHEHUST 3HAHUM TpU  pElIeHWH 3aJlady, BO3HUKAIONUX B  MOCIEIyIOUIeH

PO ECCUOHATIBHOM €SI TEIbHOCTH.

2. OBIIIAA XAPAKTEPUCTUKA YYEBHOT'O ITIPE/IMETA.

B ocHoBe yueOHOM aucuuminabl « OU3UKa» JICKUT YCTAaHOBKA HA (DOPMUPOBAHUE Y
o0y4aeMbIX CHUCTEMbI 0a30BbIX MOHATHM (U3NKKA W TPEACTaBICHUN O COBPEMEHHOMU
dbu3uYeCKOl KapTUHE MHUpPA, a TAK)KE BbIpAOOTKAa YMEHUN MPUMEHSTh (hU3NYECKUE 3HAHUS
Kak B IpO(heCcCHOHANBHOM NeITeIbHOCTH, TaK U IS PEIICHUS )KU3HEHHBIX 3a/1a4.

MHorue monoXeHusi, pa3BuBaeMble (U3UKOM, pacCMaTpPUBAIOTCS KaK OCHOBA
CO3JIaHUsI U HCIIOJIb30BaHUs MH(GOPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTHUUI
(UKT) — ogHoro u3 HanboJiee 3HAYNMMbIX TEXHOJOTUYECKUX TOCTUKEHUI COBPEMEHHOMN
IIUBWJIN3AIIUH.

®dusnka AaeT K1Y K MOHUMAHUIO MHOTOYMCIICHHBIX SIBJIEHUM W TMPOIIECCOB
OKpYXalomero Mupa (B €CTECTBEHHOHAYUYHBIX O00JIACTSAX, COIUOJIOTHHU, YKOHOMUKE,
s3bIKe, JuTeparype u ap.). B dusuke dopMupyrorcss MHOTHE BUABI JESATEIHHOCTH,

KOTOpPbIE MMEIOT METAINPEIMETHBIA Xapakrep. K HUM B NepByr oudepellb OTHOCATCS:



MOJIETMPOBaHUE OOBEKTOB M IMPOIIECCOB, IPUMEHEHNE OCHOBHBIX METOJOB IMO3HAHUA,
CUCTEMHO-UH(POPMALIMOHHBIN aHanu3, GOpMYIHPOBAHUE TUIIOTE3, aHAJIU3 U CHUHTE3,
CpaBHEHHE, OO0OOOIIEeHWe, CHUCTeMAaTH3alus, BBIIBICHUE MPUYUMHHO-CIEACTBEHHBIX
CBA3CH, IOUCK AaHAJIOrOB, yIMpaBlieHHWEe OOBEKTaMH U mpoleccaMu. VMeHHO 3Ta
JTUCITUTUIMHA TI03BOJISIET MO3HAKOMHTH CTYJICHTOB C HAYYHBIMH METOJAMH TO3HAHUA,
HAy4HUTh UX OTINYATH THIIOTE3Y OT TEOPHH, TCOPHIO OT IKCIIEPUMEHTA.

®du3nka UMEeT 04Y€Hb OOJIBIIIOE U BCEBO3PACTAIOIEE YUCIIO MEXKIUCITUTIITMHAPHBIX
CBS3CH, MpUYEM Ha YPOBHE KakK MOHSATUHHOTO ammapara, Tak W WHCTPYMEHTapHs.
CkazaHHOE TI03BOJISIET paccMaTpuBaTh (U3UKY KaK METAIUCIUIUIMHY, KOTOopas
MPEIOCTABISAET MEKIUCIIUIUIMHAPHBIN SI3bIK JJI1 OMUCAHUS HAYYHOW KapTUHBI MUpA.

@u3nka SBIAETCA CHUCTEMOOOPA3yIOMMM (PaKTOPOM AJi €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOIbKY (DU3UYECKHE 3aKOHBI JIEKAT B OCHOBE COJCpIKAHUS
XUMUH, OUOJIOTHH, Teorpadur, aCTPOHOMHUH W CTICTIHATBHBIX JUCITUIUINH (TEXHUYECKAs
MEXaHWKa, MICKTPOTEXHUKA, DJICKTPOHWUKA W JAp.). YueOHas mucnuiuinHa «Du3nkay
CO3/Ia€T YHUBEPCAIBbHYIO 0a3y JUIsl U3y4eHUs! 00enpoPeCcCHOHABHBIX U CIEIIHATbHBIX
TUCIMILINH, 3aK1aAbIBast GyHIAMEHT JJIs TIOCIEeIYIOMIET0 OOYICHHsI CTYICHTOB.

OO6nanas JJIOrM4eCKOM CTPOMHOCTBIO M OMTUPASICh HA DKCIIEPUMEHTAIbHBIC (haKTHhI,
yueoHas nucturuinHa OYIL.06 «®uszukay GopMupyeT y CTYyI€HTOB MOIMHHO HAYYHOE
MHpOBO33peHne. Du3nKa SBIICTCS OCHOBOM yUEHHUS O MaTepUATBbHOM MHUPE M pelIaeT
npobiembl 3Toro mupa. M3zydenue Qusuku B mpodeccHOHATBHBIX 00pa30BaTEIbHBIX
OpraHM3alysIX, peaTu3yIoNMX 00pa30BaTeIbHYI0 MPOTPaAaMMy CPEIHETO OOIIero
obpazoBanuss B mpeaenax ocBoenms IIIICC3 CIIO na 6a3ze OCHOBHOro oOIIEro
oOpa3oBaHMsi, UMEET CBOM OCOOEHHOCTH B  3aBUCUMOCTH OT  TNPOuUis
npodeCCUOHAILHOTO 00pa3oBaHMs. DTO BBIpaXKaeTcss B COACpPKaHUU OOyYEHUS,
KOJIMYECTBE YaCOB, BBIJICISIEMBIX HA U3YYCHHE OTACIBHBIX TEM MPOTPAMMBI, TTTyOUHE UX
OCBOCHHS CTYJICHTaMH, OOBeME U XapaKTepe NPaKTUYCCKUX 3aHATHH, BHJAX
BHEAYJIUTOPHON CaMOCTOSITEILHON PabOTHI CTYICHTOB.

[Tpu ocBoennu npodeccuit CIIO texHuuyeckoro mnpoduist npohecCuoHaTBLHOTO
oOpa3zoBaHus Ppu3nKa u3ydaercs 0oJiee yriyoJeHHO.

B conepxanuu yuebnoro npenmera «Dusmkay npu moaroTroBKe 00y4aronuxcs mo



npodeccusiM TeXHUYECKOTo mpoduis mpodecCUOHAIBHOTO 00pa3oBaHus NMPoGUIbHON
COCTABJISIIOLIEH sBIAETCS pa3fen «JIeKTpOAUHAMHUKA», TaK KakK OOJIbIIWHCTBO
npodeccuii W CHEMUANbHOCTEH, OTHOCAIIUXCS K OSTOMY MpO(UII0, CBS3aHBl C
BJICKTPOTEXHUKOHN U JICKTPOHUKOM.

Teopernyeckue cBeneHuss MO (PHU3WKE TOMOJHSAIOTCS JAEMOHCTPAMSIMU U
1abopaTOpHEIMU pabOTaMH.

N3yuenue ob6meoOpazoBatenbHoro ydyebnoro mnpeamera OVYIL06 «Dusnkay
3aBepuIaeTcs MOJBEACHUEM HTOTOB B (opMe dSK3aMeHa B paMKax IPOMEKYTOUHOM
arrectanu ctyaeHToB B mnpouecce ocBoenus [IIICC3 CIIO ¢ moiydyeHuem cpemgHero

obmero oopazopanus (IITICC3).

3. MECTO YYEBHOI'O IIPEJJMETA B YYEBHOM IIJIAHE
VYuebnsbiit npeamer «duznka» OTHOCUTCS K 00111€00pa3oBaTeIbHOMY Yu4eOHOMY
IUKIYy OCHOBHOM mpodeccuoHanbHON 00pa30BaTebHOM MPOTPpaMMbl  CPEIHETO
npodeccroHanbHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOTO 001Iero oOpa3oBaHUsA C
noixyudenrem cpeanero oodmero oopazosanus (IIIICC3) ¢ yuetom tpedboBanuit ®I'OC

CIIO u mpoduns nmpodeccHOHAIBHOTO 00pa30BaHMsI.

4. TINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
HHPEIMETA.
OcBoenue conepxaHusi ydeOHoro mnpeamera  «Dusuka» oOecneunBaeT
JOCTIKEHHUE 00YJaIONMMUCS CIAEAYIOMNUX Pe3yabTaTOB:

JIUIYHOCTHBIX?
JI1 YYBCTBO IOpAOCTH U YBAKCHUS K UCTOPHU U JOCTUKCHUSAM OTE€YECTBECHHOM

(duznyecKoil HayKu;

JI2 pusuvecku rpaMOTHOE NOBEIeHNE B MPOPECCHOHATBHON NEATEIBHOCTH U
ObITY IpH OOpallleHuy ¢ TPUOOPaMH U YCTPONCTBAMU;

JI3 TOTOBHOCTH K MPOJOJKEHHIO 00pa30BaHUs U TMOBBILIECHUS KBATIM(DUKAUU B
n30paHHOM TPO(ECCHOHANBHON JEATEIPHOCTH W OOBEKTHBHOE OCO3HAHHE POJHU

bU3UYECKUX KOMIIETEHIIUN B ATOM;



JI4 yMeHne HCHOJb30BaTh JOCTHIKEHUS COBPEMEHHOW (hM3MUECKON HAyKH U
(pU3NYECKUX TEXHOIOTHH JUIsl TOBBIILIEHUS! COOCTBEHHOI'O MHTEIIEKTYaJIbHOTO Pa3BUTHSA
B BBIOpaHHOM MPOo(hecCHOHATBHOM e TENbHOCTH;

JIS ymeHHe caMOCTOSITENIbHO JOOBIBaTh HOBbIE JUIsl ce0s (pU3MYECKUE 3HAHUA,
MCIIOJIB3YS AJISl ATOTO JOCTYMHbIE UICTOYHUKH HHPOPMAIIHH;

JI6 ymeHue BBICTpauBaTh KOHCTPYKTHBHBIE B3aMMOOTHOUIEHUS B KOMaHJE IO
pELICHNIO 00X 3a1a4;

JI7 ymeHue ynpasisiTb CBOEH IMO3HABATEIBHON ESTEIBHOCTBIO, IIPOBOIUTH
CaMOOLICHKY YPOBHSI COOCTBEHHOI'O MHTEIJIEKTYaJIbHOTO Pa3BUTHS;

MeTanpeIMeTHbIX:

M1 ucnosnp30BaHKEe pa3IMYHBIX BUAOB I03HABATEIBHON AEATEIBHOCTH ISl PEIICHUS
(¢u3nyeckux 3agad, IPUMEHEHNE OCHOBHBIX METO/IOB IMO3HAHUs (HAOIIOIEHUS, ONTUCAHMUS,
U3MEPEHHsI, DJKCIEPUMEHTA) JJIA M3YYEeHHs pPa3jJu4HbIX CTOPOH  OKpY’Karolleu
JICUCTBUTEIILHOCTH,

M2 ncnonbs30BaHHE OCHOBHBIX MHTEJUIEKTYAJIBHBIX ONEPALMIA: TOCTAHOBKU 3a]1a4H,
(opMyIMpOBAHMS TUIIOTE3, aHAJIM3A U CUHTE3a, CPAaBHEHMSI, 0000LIEHUs, CUCTEMATU3alluH,
BBISIBJICHUS TPUYMHHO-CJICJICTBEHHBIX CBsI3€d, IOMCKa aHAJIOroB, (OPMYIMPOBAHUS
BBIBOJIOB [IJIS1 U3YUEHHUSI PA3JIMYHBIX CTOPOH (PU3HUYECKUX OOBEKTOB, ABICHHUI U MTPOLIECCOB,
C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTh CTAIKMBAThLCS B MpodeccuoHanbHol chepe;

M3 yMmeHue reHepupoBaTh WJEH U ONpPEACIATh CPEICTBA, HEOOXOIUMBIE IS UX
peanusanuu;

M4 ymeHHe HCNONB30BaTh Pa3IMYHble MCTOUYHUKH ISl MOJMY4YeHHs] (PU3NYECKOU
UH(pOpMaIUH, OLIEHUBATh €€ JJOCTOBEPHOCTD;

MS5 yMeHue aHanu3upoBaTh U MPEACTABIATh HHPOPMALIUIO B Pa3JIMYHBIX BUJIAX;

M6 ymenue myOJMYHO TPEACTABISTH PE3yJbTaThl COOCTBEHHOTO HCCIEIOBaHUS,
BECTU JHMCKYCCHM, JOCTYMHO M TapMOHMYHO coOdYeTass cojepkaHue u (Hopmbl
npeacTaBisieMoi nHGopMaIuy;

NpeAMeTHbIX:
I11 chopmMupoBaHHOCTH MPEACTABICHUN O POJIK U MecTe (PU3UKU B COBPEMEHHOM

Hay4YHOU KapTHUHE MUpPA; MTOHUMaHKe (PU3NIECKOM CYITHOCTH HabIr01aeMbIX Bo BeeneHnHoi



ABJICHUM, posin (U3UKK B (HOPMUPOBAHUM KPYro3opa M (PyHKIHMOHAIBHOW I'PaMOTHOCTH
YeJIOBEKa /IS PEIICHUs] MPAKTUYECKUX 3a/1a4;

[12 B1aseHne OCHOBOMOJATAIOIKUMHU (PU3NIECKIMHU TOHITUAMHU, 3aKOHOMEPHOCTSIMH,
3aKOHAMU M TEOPUSIMH; YBEPEHHOE WCIIOJIb30BaHUE (DU3UUECKON TEPMUHOJIIOTHH U
CUMBOJIUKU;

[13 BnageHWEe OCHOBHBIMH METOJIAMH HAYYHOTO MO3HAHHWSA, HCIOJIb3YEMBIMU B
busnke: HaOMIOACHUEM, ONTMCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM;

[14 ymenus oOpabaThiBaTh pe3yibTaThl U3MEpPEHUI, OOHApYXKUBaTh 3aBHCUMOCTb
MEXy (PU3NYECKUMHU BEIMYMHAMH, OOBSCHITH IOJYYEHHBIE pE3YylbTaThl M JI€JaTh
BBIBO/IbI;

15 cpopMupoBaHHOCTh YMEHUS peIIATh PUINUYECKUE 3a]1aUH;

[16 chopmMupoBaHHOCTH YMEHUS MPUMEHATH MOJYyYEHHbIE 3HAHUA ISl OOBSICHEHUS
YCIIOBHM MPOTEKaHUs1 (PU3UUECKUX SBJIICHUN B MPUPOJE, IpOodecCHOHaIbHOMN cepe u s
MPUHITHS IPAKTUIECKUX PEIICHUI B TOBCEHEBHOM KU3HU;

I17 chopmMHUpOBaHHOCTH COOCTBEHHOM MO3ULMU IO OTHOLIEHUIO K (QU3NYECKOU
nH(popManuu, NoJy4aeMol U3 pa3HbIX HCTOYHUKOB.

OK 01. BsiOupare cniocoObl pemieHus 3aaad MpodecCHOHATbHON esATeTbHOCTH
MPUMEHUTEIBHO K PA3IMYHBIM KOHTEKCTaM

OK 02. Mcnonb30BaTh COBpEMEHHBIE CPEJCTBA MOKMCKA, aHAIN3a U UHTEPIPETAINH
uHpopManuu, U  HUHPOpPMALIMOHHBIE  TEXHOJIOTWM  JJI  BBIOJHEHUS  3a4ay
poheCCUOHAIBHOU eI TEIIbHOCTH

OK 03. [InanupoBaTh M peaqu30BBIBATH COOCTBEHHOE MNPO(ECCUOHATBHOE U
JMYHOCTHOE pa3BUTHUE, NPEANPUHUMATENIBCKYIO JEATEIbHOCTh B TNPO(PECCHOHATBHON
cdepe, UCNONIb30BaTh 3HAHUS MO (PMHAHCOBOM TPAMOTHOCTH B PA3IMUYHBIX >KM3HEHHBIX
CUTYaIUsX

OK 04. DddexTrnBHO B3auMOeHCTBOBATh U pabOTaTh B KOJUICKTUBE U KOMaH/IE

OK 05. OcymiecTBisITh YCTHYIO M MUCbMEHHYI0 KOMMYHUKALIMIO Ha
rocyaapcTBeHHOM si3bike Poccuiickoit deneparuu ¢ y4eToM 0COOCHHOCTEN COIMAIIBHOTO
M KyJbTYpHOTO KOHTEKCTa

OK 07. CopeiicTBOBaTH COXpaHEHUIO OKPY>KAIOIIECH CPEIbl, PECYPCOCOEPEKEHHIO,



IMPUMCHATH 3HAHWA 00 M3MEHECHUU KJIMMaTa, IMPUHIIUIIBI 6Cp€)I(JIPIBOFO IMpOU3BOACTBA,

3¢ (PEeKTUBHO ACHCTBOBATH B YPE3BBIYAMHBIX CUTYAIUSIX

5. COIEPKXAHHUE YYEBHO INTPEIMETA

HaumenoBanue Conep:kanue yueOHOro Mmarepuajia u GopMbl OpraHu3aluu
pa3iaesioB M TeM AeSTeJIbHOCTH 00y4AI0IIHUXCS
Baenenue dusuka - GyHIaMeHTalIbHAast HaAyKa O MPUPOJIE.

EcTeCTBEHHO-HAy4YHBI METOJ IIO3HAHUsA, €r0 BO3MOXXHOCTM M TI'PAaHMIIbI
[IPUMEHUMOCTH. OKCIEPUMEHT M TEOpHUS B IPOLECCE IMO3HAHUSA IPUPOJIBI.
MonaenupoBanue (pu3nUecKUX SBICHUN W MPOIeccoB. Poib skcrnepuMeHTa u
TEOPUU B IIPOLECCE MMO3HAHU NPpUpOoabl. PU3HUeCcKas BEIUYNHA.
[TorpemHocTr u3Mepenuit pusnueckux BenunyrH. Ou3nuecKue 3aKOHBI.
["paHMLIbI IPUMEHUMOCTH (pU3NUECKUX 3aKOHOB. [ToHsTHE O PU3HUecKoi
KapTHHE MHUpa. 3HaYeHne Gu3uKu npu ocBoeHuu npodeccuii CIT0 u
cnenuaiabHocteir CIIO.

Pa3zgen 1. Mexanuka

Tema 1. Kunemaruka

Mexanuyeckoe apuxenue. [lepememenue. [1yts. CkopocTts. PaBHOMEpHOE
[IPSAMOJIMHEMHOE JBH)KEHUE. Y CKOpeHue. PaBHOIIEpeMEHHOE NPSIMOIIMHENHOE
nBrkeHne. CBoOoHOe najeHue. JIBuxkenne Temna, OpomeHHOro moj yriaoMm K
ropu3oHTy. PaBHOMEpHOE IBHIKEHHE 10 OKPYKHOCTH.

IlpakTuyeckasi pabora Nel. Pemenue 3anau. [lepememienne. Ilyts. CkopocTs.

IIpakTunyeckas padora Ne2. Pemenue 3agau. PaBHOMepHOE NpsSMOIMHENRHOE
[IBIDKEHHUE.

IpakTnyeckas padora Ne3. Pemenne 3a1a4. [[BrkeHue tesna OpomeHHOTo
10J1 YIJIOM K TOPU3OHTY.

IIpakTnyeckas pabora Ne4. Penienue 3a1a4. [[BUKEHNE IO OKPYKHOCTH.

Tema 2. 3aKOHBI
MexaHukd HeroToHa.

[lepsrrit 3akoH Herorona. Cuna. Macca. Ummnynse. Bropoii 3akon HeroToHa.
(OCHOBHOM 3aKOH KJIacCU4ecKoW nMHaMuKH. Tpetuit 3akoH HeroroHa. 3akoH
BCEMUPHOIO TAroteHus. ['paBurtanronHoe mnoine. Cuna Tskectu. Bec.
Crioco6b! n3mMepeHus Macchl Tesl. Cuilbl B MEXaHHKE.

IIpakTuueckas padora NeS. Pemenue 3anau. 3akonsl HproToHA.

IIpakTnyeckas padora Ne6. Pemenne 3anau. 3akoH BecemupHoro
TATOTCHUA.

Tema 3. 3aKOHBI
COXPAaHCHUS B MEXaHHKE.

3aKoH COXpPAHCHUA UMITYJIbCA. PeaktupHOE JABWKCHUC. Pab6ora cunbl. PaGora
MOTCHIIMAJIbHBIX CHII. MOHIHOCTI). 3H€pFI/I5[. Kunernueckas OHEPTIH.
HOTeHI_II/IaJ'IBHaH OHEpPIUs. 3akoH COXPAaHCHUSA MEXaHUYECKOM

OHCPTHH. HpI/IMCHeHI/Ie 3aKOHOB COXpPaHCHUAA.

IIpakTnyeckas padora Ne7. Pemenue 3a1au. 3aKOH COXpaHEHMsI UMITYJIbCA.

IIpakTuyeckas padora Ne8. Pemenne 3anau. Pabora .MomHoOCTb.

IIpakTuyeckas padora Ne9. Pemenue 3a1a4. 3aKOHbI COXpaHEHUS.

Paznen 2. OcHOBBI MOJIEKY/ISIPHON (PM3UKH M TEPMOAMHAMHKH




Tema 4. OcHOBBI
MOJIEKYJISIPHO-KHHETUYECKON
reopuu. MneanbHbli ras.

OCHOBHBIE IOJIOXKEHHSI MOJIEKYJIIPHO-KMHETUUYECKON Teopuu. Pa3zmepsl n
Macca MOJIEKYN W aToMmoB. bpoyHoBckoe mmxenue. Juddysusa. Cunbl u
PHEPrUsi MEXKMOJICKYISIPHOTo B3auMojeicTBus. CTpoeHue ra3oo0pas3HbIX,
KUIKUX U TBEpAbIX Ted. CKOPOCTH IBUKEHHSI MOJIEKYJ M UX HU3MEpEHHUE.
WneanbHpiii ra3. JlaBnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYJISPHO-
KMHETUYeCKOo Teopuu ra3oB. Temmeparypa u ee uzMepenue. ['a3oBbie
3aKOHBbI. AOCOJIOTHBIM HYJb TemIepaTypbl. TepMoanHaMuyecKas ILIKaja
TeMIepaTypbl. Y paBHEHHE COCTOSIHUS UCAIbHOTO raza. MossipHasi ra3oBas
IIOCTOAHHAsA.

IIpakTnyeckas padora Nel(. OcuoBHoe ypaBHeHue MKT.

IIpakTnyeckas padora Ne 11. ["'a30Bble 3aKOHBIL.

Tema 5. OCHOBEBI
TePMOTMTHAMUKH.

OCHOBHBIC TOHSTHS W ONpeAciCHUsA. BHYTpEeHHsII SHEpPrus CHUCTEMBI.
BHyTpeHHs 3HEprus uaeanbHOro rasza. Pabora m Tteruora kak (Gopmsl
rnepenayn dHEpruu. TermnoeMKoCTb. Y IeabHas TeIIOEMKOCTb. Y PaBHEHUE
TeruioBoro Oamanca. IlepBoe Hauano TepMOAMHAMHUKH. AaMabaTHBIN
npouecc. I[lpunnun npeiictBust TermoBod mMamuHbl. KIIJ[ TemmoBoro
nBurarens. Bropoe Hauamo tepMoauHaMUKHU. TepMoaMHaMHUYECKas IIKaja
TeMIieparyp. XOJIOAWIbHbIE MaluHbL. TemioBble aurarenu. OxpaHa
[IPUPOJIBI.

IIpakTnyeckas padora Ne 12. [IepBoe Hayaji0 TEPMOJUHAMUKH.

[IpakTuyeckas padora Ne 13. Buyrpennsis sneprusi.

I[IpakTuyeckasi padora Nel4. PaGora m Terora kak (opma mepenadd|
DHEPTUH.

IIpakTuyeckas padora Ne 15. TeruioeMKkoCTh. Y ienbHas TEMIIOEMKOCTb.

IpakTuyeckasi padora Ne 16. KIIJI rerumoBoro apuraresns

Tewma 6. CBoiicTBa mapos,
PKUIKOCTEH U TBEPbIX TEI.

CoiicTBa mapoB. Mcnapenue u konaeHcanus. HaceilieHHBIH map U ero|
cBOMcTBAa. AGCOJIIOTHAS U OTHOCUTEJIbHAS BIAXKHOCTh BO3AyXa. TOUYKa pOCHI.
Kunenue. 3aBUCMMOCTb TEMIEpaTyphl KUIEHUs OT AaBiieHus. [leperpeTsii]
map W €ro HCIoJb30BaHHME B TexHuke. CBOICTBAa  KUAKOCTEH.
XapakTepUCTHKA MKUJKOTO COCTOSIHUA BeliecTBa. [[OBEpXHOCTHBIN CiOM
PKUAKOCTH. OHEPrusl IOBEPXHOCTHOTO CJOsl. SIBIeHMS Ha TpaHUIE
PKUAKOCTH ¢ TBepAbIM TenoM. KanumispHsele siBieHus. CBoHCTBa TBEPAbIX
Ten. XapakTepUCTHUKa TBEPAOTO COCTOSHUS BELIECTBA. YIPYI'HME€ CBONCTBA
TBepAbIX Tell. 3akoH ['yka. MexaHnueckue cBolcTBa TBEpAbIX Tell. TemnoBoe
pacIIMpeHne TBEPABIX Tel U KUAKOCTeN. [liaBieHue u xpucramumsanus.

IIpakTnyeckas padora Nel7. MzsmMepenne BIa)KHOCTH BO3IyXa.

IIpakTuueckas padora Nel8. 3akon ['yka.

IMpakTuyeckas padora Nel9. HaGnroneHue nporuecca KpUCTaJUIM3ALUU.

Paznen 3. DiekTpoagnHaMuKa

Tema 7. DnexTpocTaThka

DJIEKTPUUYECKOE TMMOJIE. DIEKTPUUECKHUE 3apsAabl. 3aKOH COXPaHEHUS 3apsaja.
3akoH Kynona. Dnexktpuueckoe mnosie. HanpspkeHHOCTh 3IIEKTPUYECKOIO
nosist. [IpuHimn cynepno3unuu noseil. Pabota cuim 31eKTpOCTaTHUECKOTO
nosisa.  [lorenmuan. PasHocTh  mOTEHIMaIOB.  ODKBUIIOTEHIIMAJIbHBIE
IMOBEPXHOCTH. CBs3b MCKAY HAIIPSAXKCHHOCTHIO U Pa3HOCTBIO MMOTCHIIUAJIOB
PIIEKTPUYECKOTO MOJIsl. JIMAIEKTPUKH B dieKTpuueckoM node. [lonsgpuzanus
TMIIEKTPUKOB. [IpOBOJHMKHM B 3JIEKTPUYECKOM IOJIE.

KOH,Z[CHC&TOpBI. COCI[I/IHCHI/IC KOHACHCATOPOB B 6aTapCIO. 3Heprm{
3aAPAKCHHOI'0O KOHACHCATOPA. aHepFI/IH QJICKTPHUYCCKOI'O ITOJI.

[IpakTuueckas padora Ne20. Pemenue 3a1au. 3akon Kysona.

IIpakTnyeckas padora Ne21l. Pemenue 3anau. Beruucnenne
HaNPsSHKEHHOCTH JIEKTPUYECKOTO MOJISl.




IIpakTyeckas padora Ne22. Pemenue 3agau [loTeHnnan a3neKTpu4eckoro
1oJis1. Pa3HOCTh MOTEHIIMAIIOB.

IIpakTuyeckas padora Ne23. Pemienue 3a1au DJIEKTPOEMKOCTb.

IIpakTnyeckasi padora Ne24. Konaencaropsl. Pemenue 3agad. DHeprus
PIIEKTPUYECKOTO I0JIs 3apSKEHHOI0 KOHJIEHCATOpa.

Tema 8. [TocTOSAHHBIN TOK.

3aKOHBI IOCTOSSHHOTO TOKA. Y CII0BUS, HEOOXOAUMEIE JJIs1 BOSHUKHOBEHUS U
Moep>KaHus ANeKTpudeckoro Toka. Cuiia ToKka U IUIOTHOCTh TOKa. 3aKOH|
Oma gns  ywactka wnenu 6e3 OJIC. 3aBUCHMOCTH 3JIEKTPHUYECKOIO
CONPOTUBIICHUS OT MaTepuaa, AJUHbl U IJIOLIAAH MOMEPEYHOr0 CeUeHus]
MPOBOJTHUKA. 3aBUCUMOCTh 3JICKTPUUYECKOTO CONPOTUBIICHHUS IPOBOJHUKOB
OT TEMIIEpPaTypbl. DIEKTPOABIIKYILAs CUJIa HWCTOYHUMKA ToKa. 3akoH Owma
st moHo# 1enu. CoeauHeHue MPoBOAHUKOB. CoeqMHEHHE HCTOYHUKOB
DIIEKTpUYECKOi dHepruu B Oatapero. 3akoH Jxoyms-Jlenna. Pabora u
MOIIHOCTh ~ JJICKTPUYECKOTO  TOKa. TemyoBoe  JAelcTBUE — TOKa.
DJIEKTPUUECKUIT TOK B MOTyNpoBOAHMKaX. CoOCTBEHHas: MPOBOJAMMOCTD
MOJIYIPOBOHUKOB. [10mynpoBOJHUKOBBIE MPUOOPHI.

IIpakTuyeckas padora Ne25. Pemenue 3anay. 3akon Oma Jij1sl yyacTka
LIETIH.

IIpakTuyeckas padora Ne26. Pemienue 3anau. 3akoH Jxoyns-JleHua.

IIpakTuueckas padora Ne27. Pemenue 3agau. 9JIC ucTOYHMKA TOKA.

I[pakTnyeckas padora Ne28. Pemenue 3anad. 3akon Oma 11 MOJHOM
LIETIH.

IIpakTuyeckas padora Ne29-30. Pemenwne 3agau. Coequnenue
[IPOBO/IHHKOB.

IMpakTyeckas padora Ne31. Pemenue 3amau. Pabora. MomHoCTb.

IIpakTuyeckas padora Ne32. Onpenenenune KIT/{

[IpakTuyeckas padora Ne33. OnpeneneHue TeMepaTypbl HUTH JaMIIb
HaKaJIMBaHUsI.

Tema 9. MarautHbie
SIBJICHUS

MarnutHoe mone. Bexkrop WHAYKIMM MarHuTHOro nmoss. [leifictBue
MarHMTHOTO MOJIs1 Ha IPSIMOJIMHEWHBIN TPOBOJHUK C TOKOM. 3aKOH AMIepa.
B3auMozeiicTBue TOKOB. MarHuTHBIM TOTOK. PaboTa mo mepemerieHuto
[IPOBOJAHMKA C TOKOM B MarHUTHOM Ioiie. JlelicTBMe MarHUTHOIO IOJIS HA
nekymmiics 3apsg. Cuna Jlopenna. OmpeneneHue yaedbHOTO 3apsja.
YCKkOpUTENN 3apsKEHHBIX YacTHII.

ONIEKTpOMarHUTHasE MHIYKIUSA. DJIEKTpOMarHuTHas MHAYKUusA. Buxpesoe
piiekTpudeckoe mnosie. CaMOMHIYKIMSA. DHEPrUsl MarHUTHOIO IIOJIS.

[IpakTuyeckas padora Ne34. Pemenue 3aqa4y. MarHuTHbINA MOTOK.

IIpakTuyeckas padora Ne3S. PabGora no nepemenieHuIo NpOBOJIHKKA C
TOKOM B MarHUTHOM TIOJIE.

IMpakTyeckas padora Ne 36. Cura Amriepa.

IIpakTnyeckas padora Ned7. Pemenue 3anau Berancienue cun
JIEMCTBYIONMIMX Ha dJIeKTpudeckuil 3apsan. Cuna JlopeHna.

[TpakTrueckast pabota Ne38 DnexkTpoMarHuTHas UHAYKIHSL.

Paznea 4. Kosie0anus v BOJIHBIL.

Tema 10. Mexauuueckue
KOJIcOaHUs.

KonebatenbHoe maBmwxkeHue. [lapmoHnueckwe koneOaHusi. CBOOOHBIE
MexaHnuecKue KojeOaHusa. JInHeiiHble MeXaHHYECKHE KoyeOaTelIbHbIE
cucteMbl. [IpeBpamieHue »HHEpruM TPH KOJIEOATEITHHOM JIBIDKCHHH.
CBOOOIHBIE 3aTyXawIlUe MeXaHW4eckue KoneOaHus. BbIHYXICHHBI
MeXaHUYECKHe KOoJieOaHus.

IIpakTnyeckas padora Ne39. Pemenue 3a1au. MexaHuyeckre KoJeOaHusl.




IIpakTnyeckas padora Ne4(. I3ydeHnue 3aBucuMocTH nepuoja
KOJIecOaHWH MAsTHUKA OT JUIMHbI HUTH.

Tema 11. Ynpyrue BoaHbI.

[lonepeunbie U TMPOJOJIbHBIC BOJHBI. XapaKTEPUCTUKHU BOJIHBI.
YpaBHEeHHE MIOocKoW Oerymiei BoiHbI. MHTepdepenuns BomH. [loHsTHE
0 1udpakIuy BOJH. 3BYKOBBIC BOJIHBIL. YJIBTPa3BYK U €r0 TPUMEHEHHUE.

Tema 12.
DIIEKTPOMArHUTHBIC
KOJICOaHUS.

CBoOOAHbBIE 3JIEKTpOMarHuTHble KosieOaHusa. [IpeBpalieHue sHepruu B
K0JIeOATeIbHOM KOHTYpe. 3aTyxalollde JJIEKTPOMArHuTHBIE KOJIECOaHMS.
['eHepaTop He3aTyXaroIIKX MEKTPOMAarHUTHBIX KosleOaHui. BoiHy X 1eHHbIE
priekTpuueckue kosieOanus. Ilepemennblii Tok. ['eHeparop mepeMeHHOTO,
TOKa. EMKOCTHOE€ M MHIYKTHBHOE COIPOTHUBIICHMS IEPEMEHHOIO TOKA.
3akoH Oma JuIsi 3JEKTPUYECKOM Lenu IepeMeHHoro Toka. Pabora
MOILITHOCTb ITepeMEHHOro Toka. I'eneparopsl Toka. TpaHcdopmaTopsl. Toky
BHICOKOM  vactoTel.  [losyueHuwe, 1miepemaya W pacnpeaciicHUE
DIIEKTPOHEPTHH.

IlpakTuyeckasi padbora Ne41l. IHIYKTUBHOE M EMKOCTHOE CONPOTUBIICHHE

IIpakTuyeckas padora Ne42. 3akon Oma Juist 371.11€TIH IEPEMEHHOTO TOKA.

[IpakTuyeckas padora Ned3. PaboTa 1 MOLTHOCTH IEPEMEHHOTO TOKA.

IMpakTuyeckas padora Ne44. Tpancdopmaropsi.

Tema 13.

3JI€KTpOMaFHI/ITHBIG BOJIHBI.

JJIEKTPOMArHUTHOE I0JIe KaK OCOOBIH BUJ MaTepHH. DJIEKTPOMAarHUTHbIE
BosIHBL. BuOpatop ['epuia. OTKpeIThIH KosiebaTenbHbIN KOHTYp. M300peTenne
pamuo A. C. ITonoemv. Ilonsatue o paguocsssu. Ilpumenenue
PIIEKTPOMAarHUTHBIX BOJIH.

Pa3znen 5. Onruka

Tewma 14. IIpupona cera

CKOpPOCTh pacpOCTpaHEHUsl CBETA. 3aKOHBI OTPAXKEHUSI M MPEIOMIICHUS
ceeta. [loniHOE oTpaxenue. JInH3bl. ['11a3 Kak onTUYeckas cucrema.
OnTuueckue npudopsl.

[IpakTuueckas padora Ne4S.3aKk0HbI OTpaKEHUS U MPETOMIICHHUSI CBETA.

IIpakTuyeckas padora Ne46. 1300pakeHre npeIMeTOB B TOHKOMW JIMH3E.

Tema 15. BosHOBEBIE
CBOIICTBa CBeTA.

WuTtepdepenius ceera. KorepeHTHOCTh cBETOBBIX Nyueit. UHTepdepeHnius
B TOHKMX IuleHKaX. [lomocel paBHOM TonumHbl. Kosbia HberoToHA.
Vcnonk3oBanue uHTepdepeHn B Hayke U TexHuke. Judpakmuus cpera.
Jludpakius Ha menu B MapauiedbHbIX Tydax. JudpakinuonHas pererka.
[Tonstue o ronorpaduu. [lomspuzanus nomnepeuynsix BoiH. [lomspuzanus
cBera. J[BoitHoe nyuenpenomienue. [lomapounsl. Jucnepcust ceeta. Bubl
CIIEKTPOB. CrnexTpsl HCITYCKaHHUSI. CnexTpsl MOTJIOIICHHUS.
YaeTpaduoneroBoe u nHdpakpacHoe uznydenus. PentreHoBckue ayuun. x|
[IpUPOJa U CBOMCTBA.

IIpakTuyeckasi pabora Ned47. Uzyuenue narepdepeHny u U pakimm.

Paznen 6. Di1eMeHTHI KBAHTOBOH (PM3UKH.

Tema 16. KBanTosas on-
THUKA

KBanToBas runore3a [lnanka. @otonsl. BHemHuit GoTtosnekrpruueckuit
hddexr. Buyrpennnii pororddext. Tumsl GoTosnemeHTOB.

Tema 17. ®usuka atoma.

Pa3BuTHE B3IIISII0B HA CTPOCHHUE BEUIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX
criekTpax Bojaopona. fAnepHas monmens atoma. OmbiTel D. Pesepdopna.

Monens aroma Bogoposa no H. bopy. KBaHTOBbIE T€HEpaTOpBI.




Tema 18. duszrka aTOMHOTO
sITpa.

EcTecTBeHHass paguOaKTUBHOCTh. 3aKOH pAJAMOAKTUBHOTO pacmaja.
CrniocoObl HAONIOACHUS M PETUCTpAIlMU 3apsHKEHHBIX dacTuil. DddekT
BasuioBa-UepenkoBa. Ctpoenue aroMHOro siapa. Jledekr maccel, sneprus
CBS3M U YCTOWYMBOCTb aTOMHBIX sifiep. SlnepHbie peakuuu. MckyccTBeHHas
pannoakTUBHOCTh. [leneHue Tsokenbix snep. LlemHas simepHast peaxiius.
VYnpapnsiemas uenHas — peakuus. fAnpepusiii  peaktop. [lomydenue
[PaIMOAKTUBHBIX M30TONOB M UX NpUMeHeHue. buomorunueckoe neiictBue
aMOAKTUBHBIX HM3IYYCHHI. DIeMEeHTapHbIE YACTHULIbL.

IIpakTnyeckas padora Ne48. 3akoH paaro0aKTUBHOIO pacnaja.

IIpakTnyeckas padora Ne49—50. SnepHble peakiuu.

Paszaes 7. DBoJIIOLUA BCEJICHHOI.

Tema 19. Ctpoenue u
pa3Butue BeeneHnnoil.

Hama 3Be3gnas cucrema - ['amaktuka. [[pyrue ramakTuxu.
beckoneunocth Beenennoit. I[lonsitue o xocmomnoruu. Pacmumpsromascs
Bcenennas. Mogaens ropsueit Beenennoil. CtpoeHue u IpoucxXoxaeHne
["amakTuk.

Tema 20. DBomronus
3Be3. [ umoresa
MIPOUCXOKIACHUS
COJHEYHOM CHCTEMBI.

TepmosinepHblil cunte3. IIpobiema TepMosAEpHON PHEPreTUKU. DHEprus
CouHia u 3Be3/1. DBostonus 3Be3. [Ipoucxoxaenue CoJIHEUHOM CUCTEMBI.

6. TEMATUYECKOE IINIAHUPOBAHHUE 110 YYEBHOMY IIPEJIMETY.

Pacnpenesienne Tpy10eMKOCTH pa3jelia
Haumenosanue pasjienon Bcero (B yacax) mo BujaM y4eOHOM padoThI
AyIUTOpPHBIE 3aHATHS. Hacop na
paszen Texiumn IIpakTnueckue | JlabopaTropHbie
Conepixanne o0yuenus 1 3ansaTus 3aHATHA
Bgenenue 1 1 -
Paznen 1. Mexanuka. 25 15 10
Paznen 2. 31 20 11
OCHOBBI MOJIEKYJISIPHOM (DU3UKHI
1 TEPMOJIMHAMUKHU.
Paznen 3. 48 28 20
DNEKTPOINHAMHUKA.
Pasnen 4. 22 15 7
Kosie6aHus 11 BOJIHBL
Paznen 5. OnrTuka. 14 10 4
Pa3nen 6. 15 11 4
J1eMEHTHI KBaHTOBOU (DU3HKH.
Paznen’. 6 6 -
OBosonus BeeneHHoi.
HToro 162 106 56 -
BueayauropHas
caMOCTOsITe/IbHAs padora:
MOJrOTOBKA BBICTYIUIEHUH IO - - -
3aJIaHHBIM T€MaM, JJOKJIa/I0B,
pedepaTos, dcce,
WHIUBU1yaJIbHOTO MPOEKTA C
MCII0JIb30BaHUEM




v 7p.

MH(QOPMAIIMOHHBIX TEXHOIOTUN

IIpomexxyTouHasi arTecTanus B (popme Ik3aMmeHa 6 yacon

Bcero

168

[Ipu peanuzanuu cojepkaHusi 001Ie00pa30BaTENbHON YYE€OHOU JUCHUILIAHBI

OVIIL. 05 «®usuka» B mpeaenax ocBoeHus I[IIICC3 Ilpu peanusanuu coaepkaHus

obmeoOpazoBarensHOM yueOHO# quciuuinabl OYII. 05 «Dusnkay B mpeaeax OCBOCHUS

[TICC3
Bua yueOHoii padoThl O0bem yacoB
O0bemM 00pa3oBaTe/IbHOI NPOrpaMMBbl 168
O06s13aTe/ibHAsI AYIMTOPHAs YueOHasi HATPY3Ka (Bcero) 162
B TOM YHCJIE:
TICKIIN 106
NPaKTUYECKHUE 3aHATHUS 56

J'Ia60paTOpHI>Ie 3aHATUA

Y4yeOHBIM IUIAHOM

HE MPEeTyCMOTPEHO

Camocmosmenvhasn paboma odoyuaoue2ocs

VY4eOHBIM IIJTAHOM
HE IIPETyCMOTPEHO

Hpomeofcymouuaﬂ ammecmauun

IK3AMEH

6

1.

YYEBHO-METOJINYECKOE U MATEPUAJIBHO-TEXHHUYECKOE

OBECIHHEYEHUE TPOI'PAMMbBI YYEBHOTI'O ITPEJAMETA.

7.1.

Onucanue MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM 1JIsI

OCylIeCTBJIEHHsI 00Pa30BaTeIbLHOIO MPoIecca

Ne i/

HaunMeHoBaHMe crieliHaJIbHbBIX IOMEIECHUH U
NMOMEIIeHUH ISl CAMOCTOATEJIbHOM PadoThI

OcHaIEeHHOCTD CIeHAJbLHBIX
noMeueHuH U MoMelleHui A5
CaMOCTOSITeIbHOH padoThI

KabuHer pU3NKH; ayTUTOPUS IS TPYTIIOBBIX U
WH/IMBUAYATbHBIX KOHCYJIBTAIUN, TEKYIETO
KOHTPOJISL U TPOMEKYTOUHOM aTTeCTaIHH.
414000, ActpaxaHckast 001acTh, T.
Actpaxanb, yn. HaGepexnas 1 Mas 117; stax
4, xabuuert 48.

1. Jlocka yueOHas

2. Pabouee MecTo mperoaaBaTes

3. Kommuiekt yue6HO# Mebenu Ha 25 yer.
4. Harnmsaguosle mocoOus

5. IlnakaTel TeMaTHUYECKHE

Kabunet nns camoctoarenbHoit paboTst 414000,
IAcTpaxaHckas 0071acTh, . ACTpaxaHb, VII.
HaGepexxnas 1 Mast 117, atax 3, kabuneT Noe38

1. Kommiekt yueOHO# Mebenu Ha 25 yer.
2. Komnbrorep B komruiekre 10 mr.

3. Hoctym kK nHGOPMAIIMOHHO — TeJie-
KOMMYHHUKAIIMOHHOH ceTH «HTepHeT»




7.2 Pexomenayemasi sureparypa (u3 geaepajbHOro nepedHs)
a) OCHOBHAs yue0OHasi JUTepaTypa

1. Msxumes I'.4., Byxosues b.b., Corckuit H.H. ®usuka.10 knacc. M.,
«IIpocsemenne»

2. Msxumes I'.4., Byxosues b.b., Yapyrun B.M. ®u3uka.l1 knacc. M.,
«IIpocBenieHne»

3. T'maaxoma P.A., KocopykoB A.JI. 3agaun u Bonpockl 1o Gpusuke: yaeoHoe
nocobue a1 ccy3os/ moa pea. P.A. I'magkoBoit. — M.: ®USMATIINUT, 2014. — 432 c.

4. PwivkeBud A.Il. @uzuka. 3amaunuk. 10-11 xknace/Peimkesuda A.I1. —M.: «/Ipoda»
2015.- 189c.

0) TOTMOTHUTENbHAS TUTEpaTypa.

1. Koznora 1.C. ®usuka. Pocros-na-J/lony: «®enuxcy, 2016. — 409 c.

2. ®upcoB A.B. ®uzuka. M.: «Akagemus», 2015. — 432 c.

3. Amutpuena E.W. ®usnka B npumepax u 3agadax. M.: «®opym», 2015. — 512 c.

4. ImutpueBa B.®. Ousuka nns npodeccrii M CnenUalbHOCTEH TEXHUYECKO IO
npoduiisa: yaeOHUK 711 00pa30BaTeNbHBIX YUPEXKICHUN cpell. pod. oOpasoBanus. — M.,
2014.

5. Imutpuea B. ®. @wusuka s npodeccuii W CHEIUATBHOCTEH
texHuueckoronpoduiass. COopHMK 3amad: yded. mocobue sl  oO0pa3oBaTEIbHBIX
yupexaeHuit cpea. npod. oopazoanus. — M., 2014.

6. Imutpuea B.®., Bacunser JIL.U. ®usuka mis npodeccuii u crernuaibHOCTEN
TeXHU4Ye- cKoro npoduiss. KoHTpoabHble MaTepuanbl: y4ed. mocoOus sl yUpexaeHHM
cpen. npod. 06pazo- Banust — M., 2014.

7. . JImutpueBa B. ®@. ®usuka ns npodeccuil U CHenHaIbHOCTEH TEXHUYECKOTO
npoduiia. JJabopaTopHblii TpakTUKyM: yd4ed. mocoOus Il YUpEeXIEeHUW cped. npod.
obOpazoBanusi— M., 2015.

8. ImutpueBa B.®D. duzuka s npodeccuil U CHeqUaibHOCTEH TEXHHYECKOTO
podUIIs: AIEKTPOHHBIN y4e0.-MeTO I, KOMIUIEKC JJIsI 00pa30BaTeIbHBIX YUPEKICHUH CpEI.
mpod. o6pazoBa- Hus. — M., 2014.

9. ImutpueBa B.®D. ®uszuka s mpodeccuii M CeHaIbHOCTEH TEXHUYECKOTO
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npoduiis: 3NIEKTPOHHOE yueOHOE U3/laHue (MHTEPAKTUBHOE 3JIEKTPOHHOE IPUIIOKEHUE ) 1151
o0Opa3zoBaTesb- HbIX YUPEKICHHH cpel. rpod. odpasoBanus. — M., 2014.

10.  .KacwsuoB B. A. moctpupoBanusiii aTiac o pusuke: 10 kirace.— M., 2014,

11. Kacwsanos B.A. UnmoctpupoBansblif aTiac o ¢usuke: 11 kimacc. — M., 2014,

12. Tpocdumona T. U., ®upcos A. B. ®usuka 111 npodeccuii 1 cnennaabHOCTeN
TEXHUYE- CKOTO M €CTeCTBEHHO-HAy4IHOTO Npodueit: CoopHuk 3agad. — M., 2013.

13.  Tpodumona T.H., ®upcoB A. B. duzuka asa npodeccuii U cneruaibHOCTen
TEXHUYE- CKOTO M €CTeCTBEHHO-HAy4YHOTO npoduieit: Pemenus 3agad. — M., 2015.

14. Tpodumona T. U., Dupcor A.B. ®usuka. CipaBounuk. — M., 2014,

15.  ®upcoB A. B. ®uzuka s npodeccuili U crenuaaIbHOCTeH TEXHUYECKOTO U
€CTECTBEH- HO-HAYYHOTO MpoQuiei: yueOHUK i1 00pa30oBaTEIbHBIX YUPEKACHUIN CPel.

npod. obpazosanus / mox pen. T.U.Tpobumosoit. — M.,2014.
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8. OCOBEHHOCTU OPTAHU3AIIMU OBYUYEHMUS 110 YYEBHO
JANCHUIIVIMHE JJIS1 UHBAJIMIOB U JINL C OTPAHUYEHHBIMHA
BO3MOXHOCTAMMU 310POBbSA

]_IJ'ISI 06yqa}01111/1xc;1 N3 9uCjia HHBAJIMAOB U JIUI] C OTPAHUYCHHBIMU BO3MOKHOCTAMHA

300POBbA Ha OCHOBAHHA HIHCBMCHHOI'O 3asABJICHUA yqe6Ha;1 JUCHUITIINHA «Dusuka»

pean3yeTcsi ¢ y4eToM OCOOEHHOCTEH MCHUXO(PHU3NUECKOTO PA3BUTHS, WHIWBUIYaTbHBIX

BO3MO>KHOCTEH U COCTOSIHUS 300POBbA

9. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHHUA YYEBHOI'O

NESITEIBHOCTH U OBITY]

YCTPOMCTBAMH.

IHNPEIMETA
PesyabTaTsl
o0yueHust
(IMUHOCTHBIE Kon IIpoBepsiemble yMmenus u ®opMBbI U MeTObI KOHTPOJISA U
’ pe3yJIbTaToB 3HAHUA OLICHKH Pe3yJIbTATOB 00y4eHust
npeaMeTHbIe, MeTa-
npeaMeTHbIE)
JInyHOCTHBIE : Texymmi IIpomexyTouHas
KOHTPOJIb arrecTanus
yyBcTBO ropapoctu uJll OKJIa/1bl
B P 3HATD: ucropuueckue A
YBa)XKCHHsI K UICTOPUH Y|
TTOCTHKEHUS
TOCTUKEHUSIM .
. OTEYECTBEHHOMN
OTEUECTBEHHOU .
. (bu3nueckoii- HayKu.

(bu3nyeckol HayKu Pedepatsl
¢usudeckn rpamotHoeJ12 3HaTh :Kak  npaBuibHO[IpakTueckue
[OBE/ICHNE B oOpamarbcsi C  3JIEKTPO-pabOTHI.
npodeccoHaIbHOM npubopamu i1

KBATU(UKAIIMM B  U3-
OpaHHOU

npodeccuoHaNbHOM
NeSITeIbHOCTH u
00BEKTUBHOE
0CO3HAHHE pOJIH
(buznuecKux

KOMITETEHIIUI B 9TOM;

0CO3HABaThH PO
(U3UIECKON KOMITETEHIIUH
B DTOM.

npu  oOpalleHuu ¢

nprdopamu 15|

YCTPOWCTBaMU;

TOTOBHOCTD KJI3 SHATD :xak mcnosb30BaTh Y CTHBIN OIIPOC.
POJOKEHUIO [OJIyueHHblE 3HaHUS isPedepaTsl.
00pa30BaHUs y [TPOJOJKECHHUS TectupoBaHue.
[TOBBIILICHUS 00pa3oBaHusl, OOBEKTHBHO
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YMEHHUE HCIIOJIb30BaTH
TOCTHIKECHUS Co|
BpEeMEHHOU (PU3NIECKOM
HayKH W (QHU3HYECKUX

J14

SHATD: nocrimxeHus co

BpEMEHHOH  (HU3UYECKOU
HAyKlh HU  (U3NYECKHUX|
TEXHOJIOTUN hilaE:(

'Y cTHBIN onpoc.
TectupoBaHue.

TEXHOJIOT U Ui [OBBILIEHUS] COOCTBEHHOI'O

[IOBBILICHUS MHTEJJIEKTYaJIbHOIO pas-

COOCTBEHHOI'O BUTUS B BbIOpaHHOH

MHTEIJICKTYaJIbHOTO podecCHOHATIBHON

Pa3sBUTUSL B BBHIOPAHHOMH] NIESTEIIbHOCTH.

pogeccnoHaIbHON

NEATEIIbHOCTU YMETDb: ucnons3oBarb
JTOCTH)KEHUSI COBPEMEHHOM
(du3nveckoil Hayku.

YMEHHE JI5 SHATD: ucrounuku{oxman.

CaMOCTOSITEIIEHO MH(pOpMaLINH. Pedepar.

NOOBIBaTh HOBBIC LIS

ce0st buznueckue YMETDB: caMoCTOSTENBHO

3HAHMS, UCIIOJIB3Ys UL 0OBIBaTh HOBBIE JIs ceOs]

TOrO JIOCTYITHBIE (buznueckue 3HaHMA,

MCTOYHUKU VCIIOJIb3YSI JOCTYIIHBIE

MH(OpPMALTUH MCTOYHUKHA HH(OpMALUH.

yMeHHe BbicTpauBath  JI6 YMETb: BbICTpauBaTh|l [pakTrueckas
KOHCTPYKTHUBHBIE KOHCTPYKTHUBHBIE pabora.
B3aMMOOTHOILICHHUS B B3aWMOOTHOILICHUS B
KOMAH/IE I10 PEILIEHUIO KOMaHJE IO  PELICHUIO
00IIMX 3a71a4; 00IIMX 3a]1a4;

YMEHUE ynpaBiaTsJ17 YMETD: ynpaBisite cBOEH

CBOEH I103HABATEJILHOM] [M03HABATEJILHON

NEeATEIbHOCTBIO, NEATENbHOCTBIO, POBOIUTH
[IPOBOJIUTH caMo-| CaMOOLICHKY YPOBHs
OIICHKY YPOBHS]| COOCTBEHHOTO

COOCTBEHHOTO MHTEJUIEKTYAIbHOTO
MHTEJJIEKTyaJIbHOTO [pa3BUTHS

pa3BUTHS;

MeTarnpeIMeTHbIX:
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MCIIOJIb30BaHUE pazM1 3HATD: pasnuunsie Bupbillpaktuueckas |[[IuddepennmpoBanab
Y HBIX BHUIIOB [IO3HAaBaTEIbHOU pabota U 3a4eT
[M03HABATEIIbHOMN NEATEIIbHOCTH. Pedepar
e TeIbHOCTH TSt

pemeHust  (PU3NYECKHX YMETDb: wucnons3oBaHue]

3agad, MIPUMEHEHUE Pa3IMYHBIX BUJIOB
OCHOBHBIX METO/IOB [103HABATEIIbHON

[MO3HAHUS e TEIIbHOCTH JJIs peLIeHHUs]
(HabmoaeHMS, (bu3nIecKux 3ajad,
OMHCAHUSA, W3MEPEeHHUs, [PUMEHEHUE OCHOBHBIX
HKCIIEPUMEHTA) JUIsl METO/I0B MO3HAHMUS]
M3YYCHUS  Pa3IMYHbIX| (HaOnrofeHus,  OMMCAHU,
CTOPOH M3MEPEHUS], SKCIIEPUMEHTA)
OKpY’Karollei TUIST M3YYEHUsl Pa3IUYHbIX
NIENCTBUTEIBHOCTH CTOPOH OKpY>Karolen
MCIIOJIb30BaHUE NEHCTBUTENIbHOCTH

OCHOBHBIX

MHTEJUICKTYaJIbHBIX

oreparuii: MOCTaHOBKH

3a/1a4u,

bopMynupoBaHUs

TUIOTE3, aHanu3a HUM?2 YMeTh: ucnonb3oBanuel [pakrnueckas
CUHTE3a, CpaBHEHUS, OCHOBHBIX padora.
00001IIeHN, MHTEIJUICKTYaIbHBIX
CUCTeMAaTU3allHH, oTIeparuii: IIOCTaHOBKH
BBISIBJICHUSI [IPUYUHHO- 3agaun, (QOpMYIUPOBAHUS]
CIIEICTBEHHBIX CBS3EH, THITOTE3, aHaJIM3a )51
MOKCKa aHaJIOT OB, CUHTE3a, CpaBHEHUS,
bopMynupoBaHUs 000011IeHMS,

BBIBOJIOB JIJIsI M3y4YEHUS CUCTeMaTH3aIlHH,

pa3IUYHBIX CTOPOH| BEISIBIICHUS MIPUYNHHO-
(bu3ndeckux O0OBEKTOB, CJIIEICTBEHHBIX CBsI3EH,
SIBIICHUI U TPOLIECCOB, C MOuCKa aHAJIOT OB,

KOTOPBIMH  BO3HHKAET]|
HE00X0IUMOCTh
CTaJIKUBATHCSI B
npodeccuoHaNbHOM
chepe

(bopMyITHUpOBaHUS BHIBOJIOB
NIl U3yYEHUS PA3TUYHBIX]

CTOpPOH ¢bu3nyeckux|
O0OBEKTOB,  SBJICHUH U
MPOIIECCOB, C KOTOPBIMHY|

BO3HHUKAET HEOOXOIMMOCThH
CTAJIKUBATHCS B
npodeccuoHanbHOM chepe
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YMEHHME TIeHepupoBaTbM3
uaen U ONpEeAEsTh
CpeACTBa,
HEOOXOAUMBIE JUISL UX
eaM3alyu

YMETh: reHepupoBath|l [pakTrueckas
naeu u onpenesThpadoTa.

CpeicTBa,  HEOOXOAMMBIE
ISl X peann3alnuu

YMCHHUEC  HMCIIOJIb30BATh
[PA3JIMYHBIC HNCTOYHHUKU

st MOJTyYCHUS]
buznuecKoit

nHpopmanuu, M4
OIICHUBATH ee
NTOCTOBEPHOCTh

VYMETh: HCITIOJIb30BaTh
[Pa3TUYHBIE UCTOYHUKHU [T
MOTYdCHUS (bU3UIEeCKOM
uH(OpMAallUK, OIICHUBATH
€€ JIOCTOBEPHOCTh

YMEHUE aHAIU3UPOBATHMS

YMETb: ananmsupoBats U

1 IPEJCTABIATh [IPEICTaBIIATh
UHPOpPMALIUI0O B pas- MH(POPMALIMIO B PA3ITUYHBIX|
JTMYHBIX BHAX BUIAX

YMEHHE nyonnyHOM6 YMETD: nyonuuHoPedepat loknan
PECTABIIATh MPEICTABISTh PE3yJbTaTh]
pe3yibTaThl COOCTBEHHOTO
COOCTBEHHOTO HCCIICAOBAHUA, BECTH
HCCIICIOBAaHMsl,  BECTH NTUCKYCCHM, JIOCTYIIHO U
TTCKYCCHH, JOCTYITHO U] FapMOHUYHO coyeras]
TapMOHUYHO  codeTas] cogepkaHue U (GOpMb]
comepxkanue u (HOpMbI [pEICTaBISIEMOM
pezcTaBIsIeMoil MH(pOpMaLnY;
MH(pOopMaIuy;

npeIMeTHBIX:
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(bopcrpOBaHHOCTH 111
[PEJCTABICHUN O POJIU
1 MecTe (PU3HKH B
COBPEMEHHON Hay4HOI
KapTHHE MUPA;
MoHUMaHKe (HU3MYECKOI
CYIIHOCTH
HaO0IF01aEMBIX BO
BceneHHoM sBICHUM,
poiu pu3uKU B
(dbopMupoBaHuH
Kpyro3opa u
(byHKIMOHATBHON
TPaMOTHOCTH Y€JIOBEKa
TUTSL PEIICHUS
MPAKTUYECKHX 3a]1a4;

3HATD: o ponu u mecre
(GU3MKH B COBPEMEHHOU
Hay4HOM KapTUHE MMpA;
MOHUMaHUEe  (PU3NYECKOU
CYITHOCTH  HAa0JIF0/1aeMBbIX
BO BceneHHol sgBneHMI,
poJint ¢buzukn B
(bopMUPOBaHUU KPYro30pa)
1 (byHKIMOHATBHOH
rPaMOTHOCTH YeN0BeKa
Ui

pelieHus] MPaKTUYECKUX
3ajay;

'Y cTHBII onpoc
TectupoBanue

BJIaJICHUE [12
OCHOBOTIOJIATAOIIIMH
(bu3HnIECKUMH
OHSTHSIMH,
3aKOHOMEPHOCTSIMH,
3aKOHAMH U TEOpHS-
MI; YBEPEHHOE
HCIIOJIb30BaHKE
(bu3ngecKoit
TEPMUHOJIOTHH U
CHMBOJIMKH

'Y cTHBII onpoc
TectupoBanue

BIaJICHHE OCHOBHBIMH[ I3
METOJIaMU HAy4YHOTO
MMO3HAHUS,
MCTIONIE3YEMBIMU B
busuke: HaOIIOICHUEM,
OTIHCAaHUEM,
N3MEpEHUEM,
PKCIIEPUMEHTOM,;

SHATD:
OCHOBOIIOJIAT Al N
(buzndecKuit MOHSATHS,
3aKOHOMEPHOCTH, 3aKOHBI U
TEOPUH; YBEPEHHOE]
MCIIOJIb30BaHUE
(uznueckoit
TEPMHHOJIOTUI u
CHMBOJIUKH

YMeTh: YBEPEHHOE
MCIIOJIb30BaHNE
buznueckoit
TEPMUHOJIOTUHU 7|
CUMBOJIUKH

SHATD: ocHOBHEIE METO/IB]
Hay4YHOI'O [TO3HAHUS
YMETh: BJIAJICTH,
OCHOBHBIMH METO/IaMH|

HAy4YHOTO MIO3HAHUA,
MCIIOJIb3YEMBIMU B (pU3HKeE:
HaOJI0IeHUEM, OTIMCaHHEM,
M3MEpEHHUEM,
DKCIIEPUMEHTOM;

[TpakTrueckas
pabota
TectupoBanue
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ymeHusi oOpabatbiBaTh] 14
pe3yJIbTaThl U3BMEPEHUM,)
0OHapyXUBaTh
3aBUCUMOCTh  MEXKIY]|
buznuecKuMu
BEIIMYMHAMU,
OOBSICHATH MOJTyYCHHBIE
pE3yibTaThI

'YMeTh: 00pabaTbIBaThY CTHBIH  OMPOC
pe3ynbTaThl  u3MepeHui, [ [pakTnueckas
0OHapyXUBATh pabora.
3aBHCUMOCTh MEXTY|

(U3HYECKUMU BETUIUHAMH,
00BSACHATH MOJTy4YEHHBIE
[PE3YJIbTaThI

c(hOpMHPOBAHHOCTH [15
YMEHHsSI peIaTh
dusznueckue 3aaa9u

YMETD: pemars
(buznyeckue 3a1aun

'YCTHBI  OIIPOC
[IpakTrueckas
pabora.

c(hOpMHUPOBAHHOCTh [16
YMEHUSI TPUMEHSTh
MOJTy4CHHBIH 3HAHUS
TUTs1 OOBSICHEHUS
YCIIOBHI TPOTEKAHUS
(U3HYECKUX SIBJICHU B

pUpoJe,

YMETb: npumensite 10+
NydeHHbIE  3HAHUA  JJId

Y cTHBIN onpoc.
[TpakTrueckas

0O BSICHCHUS yclioBHipadoTa

NpOTeKaHus  (PU3NYECKHUX|
SBJICHUI B  TPHPOJE,
npodecCHOHATBHON  cdepe
17 TSt NPUHATHUS

npodeccnOHATHLHON MPAaKTUYECKUX PEIICHUHA B

chepe U AN TPUHITUA [10- BCEIHEBHOM JKU3HU;

MPAKTUYECKUX

pelIeHn B

[MOBCEIHEBHOM KU3HU,

c(hOpMHPOBAHHOCTH 117 YMETh: orcrauBath| IpakTnyeckas

COOCTBEHHOM MO3ULIUN
10 OTHOILIEHHIO K
(buznuecKoit
MH(pOpMAaIHH,
[10JTy4a€MOU U3 pa3HbIX
CTOYHHKOB.

COOCTBEHHOI IIO3UIIMM IO
OTHOIIICHUIO K (hHU3UYECKOM
nH(pOpMaIK, MOIydaeMOu
13 pa3HbIX HICTOYHHUKOB

pabora.
Y cTHBIN onpoc.
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