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Paccmotpeno [Mpnasaro

Ha 3acejlaHHH NIpeIMeTHO LHKI0BOH KOMHCCHI Iej[aror4eckiiM coBeToM
IIpotokon Ne 9 AKaJleMHYeCKOTO KoJIIeka
ot 13 anpena 2020 . ITpoTokon Ne 9
Hpe;[oenafre;rﬁ HLIK ot 10 anpesa 2020 1.

A M. B. bonsmaxoBa

3aB. OH_FQ’AKaEJ.EMH‘IECI{OTO KOJIIIe/LKa
G Xyneaa FO. A.

PaGouass mnporpamma pa3paboTaHa Ha OCHOBE OCHOBHOW TmpodecCHOHATIbHON
o0pa30BaTeNbHON MPOrpaMMbl CPEAHETO MPO(ECCHOHAIBLHOTO 00pa3oBaHUsl MPOTPAMMBI
MMOATOTOBKH CITEIIMAJIMCTOB cpemHero 3BeHa, cnernuaabHocTH 09.02.02 KommbroTepHBIE CETH,
®denepasibHOrO 3aKkoHa Poccuiickori ®expeparuu ot 29 nmekadbps 2012 r. Ne 273- ®3 06
obpazoBanun B Poccuiickoii @enepanuu (pepakuus ot 25.12.2018 r.) u tpedoBanuiit GI'OC
cpeanero npodeccuoHaabHoro oopasosanus (mpukasz ot 28.07.2014 r. Ne803 O6 yTBepkIeHHH
(beneparbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTEILHOTO € TAHAAPTA CPETHETO MPO(HEeCCHOHATBHOTO
obpazoBanus no cnenuanbHocti 09.02.02 KomnbroTepHbie cetn (3aperucTpupoBaHo B MUHIOCTE
Poccun 20.08.2014 r. Ne 33713) texuuueckoro npoduis mpodeccHoHaIbHOro 00pa3oBaHusI.

ConeprkaHue MporpamMMbl pean3yeTcss B TPOIECCEe OCBOCHHS CTYJIEHTAMHU OCHOBHOW
npodeccroHabHOM 00pa3oBarensHOM mporpamMmsl 1o criermanbHocTH 09.02.02 KoMmbroTepHbie
CeTH TeXHHUYeCKoro mpoduis (Ha 06a3ze OCHOBHOIO 00OIIEro oOpa3oBaHHsA) B COOTBETCTBHH C
tpeboBanusmu ®I'OC CIIO Ha 1 kypce (ax) B 1,2 cemectpe (ax).
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1 CTpykrypa nporpamMmsbl 00111€00pa30BaTeIbHONH Y4eOHOH TUCHUILINHBbI DU3nKa

1.1 ITosicHUTEABLHAA 3aAMNCKA

[Iporpamma oOmieo6pa3oBaTeIbHON YUeOHON AUCIIMILUTMHBI DU3HUKaA TIpeTHA3HAYCHA
U1l M3ydeHus: Gpu3nku B npodeccroHanbHBIX oOpa3oBarenbHbIX opranuzanusx CIIO,
pean3yoNMX 00pa3oBaTeIbHYIO MPOrpaMMy CPEIHETO OOIIero o0pa3oBaHus B Ipeaenax
OCBOEHHMSI OCHOBHOM IpodeccuoHaabHOM oOpazoBaTensHoU mporpammbel CITO (OTTOIT CTIO)
Ha 0a3e OCHOBHOTO 00IIero oOpa3oBaHusl IIPU MOJATOTOBKE KBATU(DUITMPOBAHHBIX paboUmX,
CIY’KaIllUX U CIELHAINCTOB CPETHETO 3BEHA.

IIporpamma pazpaborana Ha ocHoBe TpeboBanuit DPI'OC cpennero oOmero
00pa3oBaHUs, TPEABIBISIEMBIX K CTPYKTYpE, COICPKAaHUIO W pe3yJibTaTaM OCBOCHHS
y4ueOHOW nucnuiuinHbl Du3nka, B COOTBETCTBHM C PeKkomMeHIanusMu 1O OpraHu3aluu
MOJYyYEeHUsST CpEIHEro oO0Iero oOpa3oBaHMs B TIpeleliax OCBOSHHUS OOpa30BaTEIIbHBIX
MPOrpaMM CpEHEro MnpogecCHOHAIBLHOTO 00pa3oBaHMs Ha 0a3e OCHOBHOTO OOIIETO
oOpazoBanusi W  TpeOoBaHmii monoxkeHuss «O  pa3paboTke paboyux  MPOrpamMm
00111e00pa30BaTEIbHBIX YUEOHBIX AUCIUIUIMH OCHOBHOU MPodeCcCHOHAIBHON 00pa30BaTeIbHON
IPOTPaMMBbI CpeTHET0 MPO(eCcCHOHAIBHOTO 00Pa30BaHUS».

Conepxanue rporpaMmbl Pu3nKa HAIPaBICHO Ha JOCTIKEHHUE CIEAYIONINX HeJIeii:

— OCBOCHHUE 3HAaHHI 0 PyHAAMEHTAILHBIX (PU3NUECKUX 3aKOHAX WM MPUHIIAIIAX,
JeKalUX B OCHOBE COBPEMEHHOW (U3MYECKOW KapTHHBI MHpa; HAuMOOJIee BaXKHBIX
OTKPBITHUSIX B 00JaCTH (PU3UKH, OKA3aBIINUX OMPEACISIIONIee BIUSHUE HA PA3BUTHE TEXHUKH
Y TEXHOJOTHH; METOJIaX HayYHOT'O MO3HAHUS MPUPOIHI;

— OBJIaJICHUE YMEHUSMHU TIPOBOJHUTH HAOIOACHUS, TNIAHUPOBATh U BBIMIOJHATH
SKCIIEPUMEHTHI, BBIJIBUTATh THIIOTE3bI M CTPOUTH MOJIEIH, TPUMEHSTH MTOJTyYCHHbBIC 3HAHUS
no gusnke st 00BSCHEHHUS pa3sHOOOpa3HBIX (PU3UYECKUX SIBIICHHI M CBOMCTB BEILECTB;
NpPaKkTHUYECKH  HCIOJB30BaTh  (U3WUYEecCKue  3HAHUS;  OLEHMBATh  JOCTOBEPHOCTh
€CTEeCTBEHHO-HAyYHOU MH(OpMaINH;

— pa3BUTHE TO3HABATEJIBHBIX WHTEPECOB, WHTEIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH B MpoIecce MPUOOPETEHUS 3HAHUN U YMEHUH M0 (U3HKE C UCIIOIH30BAHHEM
Pa3IMYHBIX KICTOYHUKOB MH(OPMAIIUU U COBPEMECHHBIX MH(DOPMAIIMOHHBIX TEXHOJIOTHIA,

— BOCHIUTaHHE YOEXJICHHOCTH B BO3MOYKHOCTH ITO3HAHUS 3aKOHOB IPUPOJPI,
WCIIOJIb30BAHUSl JOCTYIKCHUH (U3MKH Ha OJIaro pa3BUTHSL YEIIOBEYECKOW IMBHIIU3AIINY;
HEOOXOIUMOCTH  COTPYJHMYECTBA B IPOIECCE COBMECTHOTO BBIMOJIHEHHUS — 3ajad,

YBAXKUTCIIBHOTO OTHOIICHHWA K MHCHUTO OIIIIOHCHTA ITPpU O6C}’)KI[€HI/II/I HpO6JI€M CCTCCTBCHHO-



HAay4yHOT'O COJEp)KaHUs; TOTOBHOCTH K MOPAJbHO-3TUYECKONW OILIEHKE HCHOJIb30BaHUS
Hay4YHBIX JOCTWMIKCHUH, YyBCTBA OTBETCTBEHHOCTH 3a 3aIUTY OKPYKAIOIIEH CpeJIbl;

- WCTIONIb30BaHUE MPHOOPETEHHBIX 3HAHWUH W YMEHUA ISl pEIICHUS
MPAaKTUYECKUX 3a7lad TMOBCEIHEBHOMW >XU3HHM, OOecreueHus 0e30MacHOCTH COOCTBEHHOM
KU3HU, PAlUOHAIBHOTO TMPUPOJONOIL30BAaHUSI M OXpaHbl OKpY’Kalollel cpenbl, Hu
BO3MOYKHOCTh NIPUMEHEHHS 3HAHWU TIPU PEIICHUU 3a7a4, BOSHUKAIOIIUX B MOCIEAYIOMIEH
podheCCUOHAIBPHON e TeIbHOCTH.

B mnporpammy BKIIOUYEHO coJep)KaHUE, HampaBiIeHHOe Ha GOpMHUpPOBaHUE Y
CTYJICHTOB KOMITIETEHIINM, He0OXomuMbIX Jist KadecTBeHHOro ocBoeHust OITOIT CITO Ha 6a3ze
OCHOBHOTO OOIIIET0 00pa30BaHUsI C MOTYYCHUEM CPETHETr0 OOIIEro 0Opa30BaHMUs; MPOTPAMMBbI
MOATOTOBKH  KBATH(UIIMPOBAHHBIX pab0OYUX, CIyXKallUuX, MPOrpaMMbl IOJATOTOBKHU
cnenuanuctoB cpeanero 3BeHa (IMIMKPC, TTICC3).

[Iporpamma yueOHOUM MUCHUTLUTMHBI DHU3UKaA SBISETCS OCHOBOM i pa3paOOTKu
pabouux mporpamMm, B KOTOPBIX NpodeccrHoHaIbHbIE 00pa3oBaTelIbHbIE OpraHU3alNH,
peanu3yronme 00pa3zoBaTeIbHYI0 IPOrpaMMy CpeaHero odiiero oopa3oBaHus B mpeaenax
ocoenust OITOIT CITO nHa 6a3e ocCHOBHOT'O 00IIIero oOpa3oBaHMsI, YTOUHSIOT COACPIKAHUE
y4eOHOro MaTepuasa, Hociae0BaTeIbHOCTh €ro U3yYEHHUs], paclpeiesieHne y4eOHbIX YacoB,
TeMaTUKy pedepaToB, HHAUBUAYAITbHBIX MPOEKTOB, BHUJBI CaMOCTOSTEIBHBIX pPadoT,
VUHUTBIBasI CICU(PUKY TPOTrpaMM MOATOTOBKH KBATU(DUIIUPOBAHHBIX PA00OUMX, CITYKAIIHX
Y CIICLIMAIMCTOB CPEIHETO 3BEHA, OCBauBaeMOMU Mpodeccuu Uin CrenrualbHOCTH.

[Iporpamma MOKET HCTIOJIb30BAThCS JIpyTUMHU npodeccuoHaIbHBIMU
00pa3oBaTEeNbHBIMU OPTaHU3AIUIMU, PEATU3yIOMKUMUA 00pa30BaTEIbHYIO IMPOrpaMMy
cpenHero obmiero oopazoBanusi B mpenenax ocBoenust OITOIT CITO na 6a3e OCHOBHOTO

o6miero oopazosanus (ITTTKPC, ITIICC3).

1.2 OO0masi xapakTepucTHKa o00meo0pa3oBaTelbHOH Y4YeOHOH JAMCHMIIMHBI

Pusuka

B ocHoBe yueOHOUM nucuuriuimHbel OU3MKa JISKUT yCTAHOBKAa Ha ()OPMUPOBAHUE Y
00y4yaeMbIX CHCTEMbl 0a30BBIX NOHATUH (U3UKH U TPEACTaBICHUM O COBPEMEHHOM
¢u3nYecKoOl KapTUHE MHPA, a TaKXKe BHIPAOOTKAa YMEHUN MPUMEHATHh (PU3HUECKUE 3HAHUS
KaK B MPO(eCCHOHAIBHON ACSITEIIbHOCTH, TaK M U PEIICHHS KU3HCHHBIX 3a/a4.

MHorve mOJIOKEHHsI, pa3BUBaeMble (U3UKOI, paccMaTpPHUBAIOTCS KaK OCHOBA
CO3JIaHUSI W HCHOJIb30BaHHUS HMH(POPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI

(UKT) — oxgHoro u3 HamOoJiee 3HAYMMBIX TEXHOJIOTHYECKUX JOCTWIKCHUN COBPEMEHHOM



IUBUJIA3ALIAH.

Odu3uka JaeT KIY K TMOHHUMAaHHWI0O MHOTOYHCIICHHBIX SIBICHUW W TIPOIIECCOB
OKpY>Karolero Mupa (B €CTeCTBEHHO-HAYUHBIX 00JIACTAX, COLMOJIOTUH, SKOHOMHUKE, SI3BIKE,
autepatype u aAp.). B ¢Pusuke dopmupyrorcs MHOTHE BHUIBI JESITEIBHOCTH, KOTOPHIC
MMEIOT MeTanpeaMeTHbIH xapaktep. K HUM B MepByl0 ouepelb OTHOCSTCSH:
MOJCIMPOBAHME OOBEKTOB M MPOLIECCOB, NMPUMEHEHHUE OCHOBHBIX METOJOB IO3HAHMS,
CUCTEMHO-UH(GOPMAIIMOHHBIA aHanmu3, (GOpPMyJIUpPOBaHUE THUIOTE3, aHAIU3 U CHUHTE3,
cpaBHeHHe, 0000IIeHNe, cCUCTeMaTU3allvs, BbISBICHUE MPUYUHHO-CIICICTBEHHBIX CBA3EH,
MIOMCK AaHaJIOTOB, YyIIpaBJeHHE OOBEKTaMHU U Tmpoleccamu. VIMeHHO »3Ta auCHUIUIMHA
MO3BOJISICT TIO3HAKOMUTH CTYJCHTOB C HAayYHBIMH METOJaMU IIO3HAHWS, HAYUYHUTh WX
OTJINYATh TUIIOTE3Y OT TEOPHH, TEOPUIO OT IKCIIEPUMEHTA.

®du3uKa UMeeT OYCHb OOJIBIIOE U BCEBO3PACTAIOIIEE YHMCIIO MEXIUCIUTIIMHAPHBIX
CBsi3el, MpUYeM Ha YPOBHE KaK IOHSATUMHOTO ammaparta, Tak W HHCTPYMEHTapus.
Cka3zaHHOE€ TMO3BOJISIET paccMaTpuBaTh (U3MKY KaKk METAAUCHUILUINHY, KOTOpas
MPEIOCTABISCT MEKIUCIUTUIMHAPHBINA S3BIK JJIs1 ONMMCAHUS HAYYHON KapTHUHBI MUPA.

du3nKa SBISETCS CHUCTEMOOOpa3yIomMM (AKTOPOM [JIsi €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, MOCKOJbKY (PU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE COJACPIKaHUS
XUMHH, OWoJioruu, reorpaduu, aCTPOHOMHU M CHEHUAIBHBIX TUCIUILIMH (TeXHHYECKAas
MEXaHUKa, IEKTPOTEXHUKA, JICKTPOHUKA U Jp.). YueOHas aucuuiimaa Ou3nka co3iaeT
YHHBEpCAJIbHYIO 0a3y il  H3ydeHUs oOmenpopecCHoHaIBHBIX U CIEIUAIBHBIX
JTUCIUIUINH, 3aKi1aJbIBast GyHIaMEHT JJIs TOCIEeAyOero oOy4eHus CTyJEHTOB.

OO6nagast TOrMYECKONM CTPOMHOCTHIO M ONHUPAsCh Ha HSKCIEpUMEHTANIbHbBIE (DAKTHI,
yueOHass gucnuruiiHa @Dusuka QGoOpMUpPYET Yy CTYACHTOB TOUIMHHO HAyYHOE
MupoBo33peHne. dusnka SBISETCS OCHOBOM yYeHHS O MaTepHajJIbHOM MHUPE U pellaeT
npoOsieMbl 3TOro Mmupa. M3ydenwe ¢Gu3nku B TPOoPecCHOHAIBHBIX 00pa30BaTEIbHBIX
OpraHM3alusiX, peaJu3yIoIMX 00pa30BaTEIbHYI0O MPOrpaMMy CpPEIHEro O0OIIero
obpazoBanuss B Ttipenenax ocBoeHus OIIOIT CIIO wHa 6a3e OCHOBHOrO OOIIEro
00pa3oBaHUs, UMEET CBOM OCOOCHHOCTH B 3aBUCHMOCTHU OT MPOoG it mpodheCCHOHATHHOTO
00pazoBaHusl. ITO BBIpaXKAETCsl B COAEPKaHUM OOYyUYEHHUsI, KOJIMUECTBE YaCOB, BBIIEISIEMbIX
Ha U3y4YCHHUE OT/ACIBHBIX TEM MNPOTrpaMMbl, TIIyOHMHE MX OCBOCHHUS CTYJICHTaAaMH, 0ObeMe U
XapakTepe NPaKTHUUECKUX 3aHATHH, BHAAX BHEAyJIUTOPHOH CaMOCTOSITEIBHON paboOThHI
CTYJICHTOB.

IIpu ocBoenuu npodeccuii CITO u cnenmanbHOocTet CIIO ecTecTBEHHO-HAYYHOTO
npoduis npodeccuoHaIbHOrO 00pa3oBaHUs (PU3MKAa H3y4daeTcs Ha 0a30BOM YpOBHE

®I'OC cpemnero obmero obOpa3oBanus, mpu ocBoeHun tnpodeccuit CIIO wu
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cnenranbHOCcTeW CIIO TexHmyeckoro npoduiis mpodeccuoHaTbHOT0 00pa3oBaHus GHU3NKa
u3yyaercst Oosiee yriiyOJIEHHO, Kak mpoduipHas ydeOHas TUCHUIUIMHA, YYUTHIBAIOIIAS
crienin(UKy OCBauBaeMbIX Ipodeccuii nin CreruaibHOCTEH.

IIpu ocBoennn mnpodeccuit CIIO wu cnemmanbHocTeit CIIO  comumanbHO-
SKOHOMHYECKOTO U TYMaHUTapHOTO Tipoduiieit npodeccnoHaaIbHOTO 00pa3oBaHus GHU3NKa
M3y4yaeTcsi B COCTaB€ HWHTErPUPOBAHHON yueOHON nucnuruinHbel «EcTecTBO3HaHUE»
o0si3aTenbHOM TIpenMmeTHON obnactu «EctectBenHsie Hayknm» DPI'OC cpemnero oOmiero
oOpa3zoBaHUs.

B conmepkannu ydeOHOW MUCHUIUIUHBI MO (DU3MKE MPH TOJATOTOBKE OO0YYaFOIITUXCS
no mnpodeccusM € CHEHUATBHOCTAM TEXHHYECKOro Mpoduis MnpodhecCHOHATBHOTO
00pa3zoBaHus NPOYUIBHON COCTABIISIIONIEH ABISETCSA pa3ie «DIEeKTPOINHAMHKA», TaK KaKk
OOIBIIMHCTBO MPOQPECCHIA U CIEIUATLHOCTENH, OTHOCAIIUXCS K 3TOMY TPO(UITIO, CBSI3aHBI
C 2JIEKTPOTEXHUKON U JIEKTPOHUKOM.

Conepxanue yueOHON AMCIUIUIMHBI, peaJu3yeMoe IPH MOATOTOBKE 00yYaromuXcs
10 poeccusM U CIEHUATIBHOCTSIM €CTeCTBEHHO-HAYYHOTO POt NpodhecCHOHAIBHOTO
o0pa3oBaHUs, HE HMEET SBHO BBIPAXKEHHOW NPOMUILHON COCTaBISIIONICH, TaK Kak
npodeccun W CHenUualibHOCTH, OTHOCSIIHUECS K ATOMY NpoduiIto oOydeHHs, HE HUMEIOT
MIPEUMYIIIECTBEHHOM CBSA3U C TEM HJIM MHBIM pazaeiaoMm ¢pusuku. OgHaKko B 3aBUCUMOCTH OT
nosryyaemoit ipodeccun CITO nnu cnermansHocTy CITO B paMKax eCTECTBEHHO-HAYYHOTO
npoduis mpodecCuoHaTLHOTO 00pa30BaHsI MOBHIIIEHHOES BHUMAHUE MOXKET OBITh yACICHO
n3yudeHuto pasnena «MomnekynsipHas ¢usuka. TepMoauHaMUKay, OTASIbHBIX TEM pasjena

«INEKTpOAMHAMHUKA» M OCOOEHHO  TEM  SKOJIOTHYECKOIO  COJACpIKaHMHS,
MPUCYTCTBYIOIIUX MTOYTH B KAXKJIOM pasJiele.

TeopeTrnueckue cBeAeHUs 10 (PU3MKE JOMOJHSIOTCS JAEMOHCTPAIUMAMHU U
mabopaTOpHBIMH pabOTaMHU.

N3yuenue obmeoOpa3oBaTenbHON yueOHOM AucHuiuinHbl Pu3nka 3aBepiiaeTcs
MOJBEJICHUEM HUTOTOB B (popMe nuddepeHIMpOBaHHOrO 3a4eTa MM dK3aMEHa B paMKax
MPOMEXYTOUYHOM aTTecTauuy CTyaeHToB B mporecce ocBoenust OIIOIT CIIO ¢

nojrydeHuem cpenaero oomiero oopazosanus (ITTIKPC, ITIICC3).

1.3 MecTo 00mieo0pa3oBaTeibHON Y4eOHOH TUCUUIIMHBI PU3HKA B y4eOHOM IJIaHe

Vuyebnas aucuuriuiniHa Du3uKa SBISETCS YYEOHBIM IPEIMETOM IO BBIOOpPY U3
o0si3aTenbHONM mpenMmeTHoU oOnactu «EcrecTtBenHble Haykm» DPI'OC cpennero oodiiero

oOpazoBaHUs.



B npodeccuonanpHbIXx  00pa3oBaTENbHBIX  OpTaHU3ALUIX,  PEATUIYIOIMINX
00pa3oBaTeNbHYIO TMPOrpPaMMy CpEIHETO Oo0IIero oOpa3oBaHUsS B TMpelesiax OCBOCHUS
OIIOIT CIIO na 6a3e OCHOBHOTO OOIIero oOpa3zoBaHus, y4ueOHas nucuuIuimHa DPusmka
n3ydaercsa B oOmieoOpa3oBatenbHOM mukie ydeOHoro mada OIIOIT CIIO wa 06ase
OCHOBHOTO 00I11eT0 00pa3oBaHus C MorydeHueM cpeanero obmero oopazoBanus (ITTTKPC,
[IICC3).

B yue6nbix mnanax [MTIKPC, IMTICC3 mecto ydyebHOU mucturinabsl Ou3nka — B
cocTtaBe 00Ie00pa30BaTEIbHBIX YUYE€OHBIX AUCIUIUIMH IO BBIOOPY, (POPMHPYEMBIX H3
o0s3aTtebHBIX TpeaMeTHBIX obmacteit PI'OC cpemnero ob6miero oOpa3oBaHMs, s
npodeccuit  CIIO wu  cnenmansHocteir  CIIO  cooTBercTBylomiero  mpoduiis

podheCCHOHATIBHOTO 00pa30BaHUsI.

1.4 Pe3ynbTaThl 0CBOCHUSA 00111€00pa30BaATEIbHON Y4eOHOM U CHUILINHBI Du3nKa

OcBoeHnue conepkanusi yaeOoHoi aucuumuinHbl Ousnka 00ecrneYnBaeT TOCTHKEHUE
CTYJICHTAMU CJIEAYIONMX Pe3yJIbTATOB:

JJUIHOCTHBIX:
- YYBCTBO T'OpJOCTH U YBAXKCHHA K UCTOPHUU U JOCTHUIKCHUIAM OTCUYECTBEHHOM’

¢uzmyeckold Hayku; (U3MYECKHM TPaMOTHOE TIOBEJECHHE B MNpodeccuoHanbHOI
JIeSATEbHOCTH U OBITY MpH OOpalleHruy ¢ MpudopamMu U yCTPOUCTBAMU;

— TOTOBHOCTH K MPOJIOJDKCHHUIO 00pa30BaHMs W MOBBIMICHUS KBATH(PUKAIUN B
n30paHHONH NPOdECCHOHATBHON JIESTEIBHOCTH U OOBEKTUBHOE OCO3HAHHE POJIU
($U3NYECKUX KOMIIETCHIINI B 3TOM;

- YMEHHUE HCHOJIb30BaTh JOCTHKEHUS COBPEMEHHOH (U3MYECKOW HAayKH H
(U3HYECKUX TEXHOJIOTHUH TSI TIOBBIIICHHUS] COOCTBEHHOTO MHTEJUICKTYaJIbHOTO Pa3BUTHUS B
BBIOpaHHOM NTPO(ECCHOHATBHONU NTESTEITHLHOCTH;

- YMEHHUE CaMOCTOSITEILHO JTOOBIBATH HOBBIC ISl ceOs (pU3NUECKHE 3HAHWS,
WCTIOJNIB3YS JIJIsE 9TOr0 JOCTYIHBIE UCTOUYHUKHA WH(OpMAITUH;

— YMEHHE BBICTPAaWBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHHUS B KOMaHJE IIO
pelIeHUI0 00X 3a/]a4;

- YMEHHE YIIPaBIATh CBOCH I103HABATEIBHOM JEATENBHOCTHIO, IPOBOJUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOT'O MHTEIUICKTYaIbHOTO Pa3BUTHUS;

MeETaANpeAMETHDBIX
- HCIIOJIB30BAHUEC PA3JIMYHBIX BHOIOB MMO3HaBaTECIILHOM ACATCIIBbHOCTH  OJIA

PCHICHUA (bH?)I/I‘-ICCKI/IX 3aga4, MPUMCHCHHUC OCHOBHBLIX MCTOHAOB IMO3HAHUA (Ha6JHO,HCHI/I${,



ONMCAaHUsA, U3MEPEHUS, IKCIEPUMEHTA) ISl M3YyUYEeHHUs Pa3JIUYHBIX CTOPOH OKpYy Karouieu
JCHCTBUTEIBHOCTH;

- HCTIOJIb30BAHUE OCHOBHBIX HWHTEJUICKTYalIbHBIX OIEpalyii: MOCTaHOBKHU
3agaun, GOPMYJIMPOBAHUS THUIIOTE3, aHalW3a W CHHTE3a, CpaBHEHWs, O0000IIeHus,
CHCTEMAaTHU3alli{, BBISBICHUS MPUYUHHO-CICICTBEHHBIX CBS3€H, IIOMCKAa aHaJOroB,
dhopMyIHpOBaHUS BBIBOJOB JUISI M3YUYCHHS PA3IMUHBIX CTOPOH (PUBHMYECKUX OOBEKTOB,
SIBICHUI H TPOLIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOJAMMOCTh CTAJIKUBATHCS B
npodeccuonanbHOM cdepe;

- YMEHHUE TeHEepUpOBaTh UJIEH U OMpPENEATh CPEACTBa, HEOOXOAUMBIE ISl UX
peanuzanuu;

- YMEHHUE HCIIOIB30BaTh PA3IMYHBIE UCTOYHUKH JIJIsI MOYYCHHsST (PU3UIECKON
nH(pOpMaLNH, OIIEHUBATh €€ JOCTOBEPHOCTb;

- YMEHHUE aHAJIM3UPOBATh U MPEJACTABIATh UH(GOPMAIMIO B Pa3JIMYHBIX BUIAX;

- YMEHHUE MTyOIUYHO MPEJCTABIATh PE3yIbTaThl COOCTBEHHOI'O HCCIIEIOBAHUS,
BECTH [JIUCKYCCHHM, JOCTYITHO M TapMOHHUYHO coOYeTass CoJepKaHue U  (OPMBI
npeacTaBiIsieMoil nHpopMaluy;

npeAMeTHbIX:
- chopMUPOBAHHOCTH MPEICTABICHUHN O POJIU U MecTe (U3UKU B COBPEMEHHOM

Hay4YyHOH KapTUHE MHUpPa; TOHUMaHUE (PU3NUECKOH CyIIHOCTH Habo1aeMbIX Bo Beenennoit
SIBJICHUHM, posid (PU3HKUA B (OPMUPOBAHUU KPYyroszopa U (PyHKIMOHAJIBHOH TI'PaMOTHOCTH
YyeJIOBEKa JUIsl PeIIeHUs MPAKTUYECKUX 3aay;

- BIIaJICHUE OCHOBOIIOJIAraloIINMHU (pusnyeckumMu MOHATHSIMH,
3aKOHOMEPHOCTSIMHM, 3aKOHAMU M TEOPHUSMH; YBEPEHHOE HCIIOJIIb30BaHUE (PU3MUECKOM
TEPMUHOJIOTUH U CUMBOJIMKY;

- BIIaJICHUE OCHOBHBIMH METOJAaMH HAy4YHOI'O IIO3HAHUS, HUCIOJIb3yeMbIMU B
¢u3nke: HaOIIOAEHUEM, OITUCAHUEM, U3MEPEHUEM, HKCIEPUMEHTOM;

- yMeHuss  oOpabaTbIBaTh  pe3yjbTaThl  HM3MEPEHUH, OOHapyXUBATh
3aBUCUMOCTh MEXIY (PU3HUYECKUMH BEIWYMHAMH, OOBSCHITH MOJYyUYCHHBIC PE3yJIbTaThl U
Jie- J1aTh BBIBOJIBI;

— cOopMHUPOBAHHOCTh YMEHHUS pPelIaTh PU3NUECCKHUE 3a/1a9H;

- c(hopMHUpPOBAHHOCTH yYMEHHUS MPHUMEHSATH TOJYYEHHBIC 3HAHUA IS
0OBSICHEHUS YCIIOBUH TMpOTEeKaHUs (PU3MUECKUX SIBICHUNA B MPHUPOAE, MPodhecCHOHAIBHON
chepe 1 U1 NPUHATUSA IPAKTHYECKUX PELICHUH B OBCEAHEBHOMN KU3HM;

- cOpMHUPOBAHHOCTh COOCTBEHHOM MO3HWIIMHM IO OTHOIICHHIO K (PpU3WUECKOM

nH(pOopMaLHK, MoTy4aeMoil U3 pa3HbIX HUCTOYHUKOB.



1.5 Koan4yecTBOo 4acoB Ha OCBOEHHE MPOrpaMMbl 001Ie00pa3oBaTeIbHON Yu4eOHOM

JUCHUILINHBLI PU3HKA:

MakcumanbHasi yueOHast Harpy3ka oOy4Jarorierocs — 178 4acoB, B TOM 4HcIIe:
— oOsi3aTenbHas ayAUTOpHast yueOHas Harpy3ka — 121 gacos;

- caMoCTOsiTeNIbHas yueOHast Harpy3ka — 57 4acos.

2. Crpykrypa u coaep:xkaHue 001eo0pa3oBaTe/ibHON Y4eOHOW JAUCUUIJIMHBI

Pusuka

BBenenue
®dusuka — (yHIaMEHTaIbHAS HayKa O IPUPOJIC.

EcTtecTBeHHO-HAY4YHBIA METOJ, ITO3HAHUSA, €70 BO3MOXXHOCTH M I'PAHUIBI IPUMEHUMOCTH.
OKCIIEpUMEHT U T€OpHs B NpoLecce MO3HAHUS IPUPObl. MoaenrpoBaHue GU3NUECKUX SIBICHUH
U 1poueccoB. Ponbp 3KCIepUMEHTa M TEOPUH B IIPOLECCE MO3HaHUs Npupoasl. Dusnyeckas
BenuunHa. [lorpemHocTy u3MepeHuil (uszndeckux BeanuuH. Dusnyeckue 3aKoHBI. | paHMIBI
OPUMEHUMOCTH (PHU3MUECKUX 3aKkOoHOB. lloHsTHE O (u3Myeckol KapTHHE Mupa. 3HAYCHHE

¢busuku pu ocBoeHnu crnernuanbHocten CI1O.

1. Mexanuka

Kunemartuka. Mexannueckoe nprxenue. [lepememenue. [1yts. Ckopocts. PaBHOMEpHOE
NPSMOJIMHETHOE JBM)KEHUE. YCKOpeHue. PaBHomepeMeHHOE MpPSIMOJIMHEUHOE JBUYKEHHE.
CBobOognoe maneHue. [[BmwkeHue Tema, OpOMIEHHOTO MO YIIOM K TOpU30HTY. PaBHOMepHOe
JBUKEHUE 110 OKPYKHOCTH.

3akonbl Mmexanuku Hetorona. Ilepssiii 3akon Hetorona. Cuna. Macca. Umnynbc. Bropoit
3akoH HproToHa. OCHOBHOM 3aKOH KJIAaCCHMYECKOW AUHAMHUKH. Tperuil 3akoH HproToHa. 3akoH
BceMHUpHOTO TsroteHus. ['paButarmonHoe moje. Cwmia Tsokectn. Bec. CrocoObl m3mMepeHus
Macchl Tell. CHUIIBI B MEXAHUKE.

3aKOHBI COXpAaHEHMS B MEXaHUKE. 3aKOH COXPaHEHUs UMITyJbca. PeakTUBHOE BUKEHHUE.
PaGoTa cuibl. PabGoTta moTeHImanbHbIx cuil. MontHocTh. DHeprus. Kunetuaeckas

sHeprud. lloTeHunanbHas >Heprus. 3aKOH COXPAHEHUS MEXaHMYeCKOW 3Hepruu. [lpu-
MEHEHHE 3aKOHOB COXPAHEHUS.

JdemMoHcTpanuu

3aBUCUMOCTh TPAEKTOPUU OT BBIOOpAa CHUCTEMBI OTCYeTa. BuIbl MeEXaHHYECKOTro

JBHKCHNA.



3aBHCUMOCTh YCKOPEHUS TeJla OT €ro MacChl M CHJIbI, IEUCTBYIOMIEH Ha Teno. CloKeHue
CHII.

PaBeHCTBO ¥ MPOTUBOMOJIOKHOCTH HAIIPABJICHUS CHJI IEHCTBUS U POTUBOICUCTBUSL.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT JedopMaIuu.

Cwuiibl TpeHus.

HesecomocTs.

PeaktuBHOE NBHXKEHUE.

[Tepexo mOTEHITMATBHOM SHEPTHH B KUHETUYECKYIO i OOPATHO.

JlaGopaTropHblie padoThI

HccnenoBanue NBUKEHHS Tejla MOJA AEHCTBUEM IOCTOSSHHOW Cuibl. M3ydeHue 3akoHa
COXpaHEHUs UMITYJIbCa.

CoxpaHeHre MEXaHUYECKOW SHEPTUM MPHU ABUKEHUU Tella MOJA JEHCTBUEM CHII TSKECTH
U yIIPYTOCTH.

CpaBHeHue pabOTHI CHUJIBI ¢ HM3MEHEHHEM KHHETHYECKOW HJHeprum Ttena. l3ydeHue
3aKOHOB COXPaHEHHS Ha IPUMEpPE yAapa MIapoB U OALTUCTHIECKOTO MasiTHUKA.

N3yuenne ocoOeHHOCTEN CUITBI TPEHUS (CKOTBKCHHS).

2. OCHOBBI MOJIEKYJIAAPHON (PM3MKH M TEPMOIUHAMUKH

OCHOBBI MOJIEKYJISIPHO-KMHETHYECKON Teopun. MaeanbHbiii ra3. OCHOBHbBIE MOJOKEHUS
MOJIEKYJISIPHO-KMHETUYECKON Teopun. Pa3mepsl M Macca MOJEKyJl M aTOMOB. bpoyHOBckoe
newkenne. uddy3usa. Cunbl m dHEpPrus MEKMOJEKYISIpPHOro B3aummojencTBus. CTpoeHHe
ra3o00pa3HbIX, KUAKUX U TBepAbIX Ted. CKOPOCTH IBIIKEHUS MOJEKYT U WX HU3MEpECHHE.
Wneanbubiil ra3. Jlasnenne raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KHUHETUYECKOH TEOPHUH
razoB. TemmepaTypa W ee uU3MepeHHe. [ a30Bble 3aKOHBI. AOCONIOTHBIM HYJIb TEMIIEPATYypHI.
TepMoauHaMuyeckas nIKajia TeEMIIEpaTyphl. Y paBHEHUE COCTOSIHUS UJ€aIbHOrO ra3a. MossapHas
ra3oBasi IOCTOSTHHAS.

OcHoBbl TepmMoauHaMuKd. OCHOBHBIE TOHSTUSL M ONpeneieHus. BHYyTpeHHsst sHeprus
cuctembl. BHyTpeHHsIs1 sHeprusi ujaeanbHoro rasa. Pabora u Temnora kak (Qopmbl mepegauu
SHepruM. TemIoeMKOCTh. YJenbHasi TEIUIOEMKOCTh. YpaBHEHHE TeruioBoro Oamanca. [lepBoe
HAYaJo TepMOJAMHAMUKH. AnuabaTHeiii porecc. [Ipuanmn aevictBus TermoBoi mMammHbl. KIT/]
TEIJIOBOTO JBUTaTens. Bropoe Hauano TepMoOJMHAMHMKU. TepMoAMHAMHUYECKas IIKaia
TeMIiepaTyp. XoJoAuiIbHble MallIvHbI. TemioBble aABurarenn. OxpaHa OpUpOIbI.

CgoiictBa mapoB. Mcmapenue u kKoHJeHcanus. HacwleHHbIN map U ero cBoiicTBa. AO-
COJIIOTHAsi M OTHOCUTEJIbHAs BIIAXKHOCTh BO3Ayxa. Touka pocbl. Kunenume. 3aBucHMOCTH

TEMIIepaTypbl KUIIEHUS OT JaBieHus. [leperperslil map 1 ero UCIoab30BaHUE B TEXHHUKE.



CaoiicTBa KUIKOCTEH. XapaKTEpUCTHKA XKUJKOTO COCTOAHMS BemectBa. [loBepxHOCT-
HBIM CJIOM JKUAKOCTH. DHEPIrHsl IMOBEPXHOCTHOIO CJOs. SIBIEHMS Ha TpaHMIE XHUIKOCTU C
TBEpJbIM TesioM. Kanusisipable siBICHUS.

CgoiicTBa TBEpABIX TeN. XapaKTEPUCTUKA TBEPIAOTO COCTOSHUS BELIECTBA. YNPYyrue
CBOWCTBa TBepHAbIX Tei. 3akoH ['yka. Mexanumdeckwe CBOMCTBa TBepIbIX Ted. TemioBoe
paciupeHue TBEpAbIX Te U )KuakocTel. [lnaBienne u kpucrammsanus.

JdeMoHcTpanuu

JIBrmxenue OpoyHOBCKUX dacTuil. Juddy3us.

W3meHeHue naBieHus raza ¢ HW3MEHEHHMEM TeMIlepaTyphl IpPH MOCTOSHHOM OOBEME.
N3oTepmuueckuii 1 n300apHbI MPOLECCHI.

V3MeHeHre BHYTPEHHEH SHEPTUH TeJ IPU COBEPILICHUH PaOOTHI.

Moneny TeIIOBEIX ABUTATEIICH.

Kunenue Boabl Ipu NOHMKEHHOM JABJICHUU.

IIcuxpomeTp 1 rUrpoMeTp.

SIBNeHMs MOBEPXHOCTHOTO HATSDKEHUS U cMadnBaHus. KpucTtamnsl, amopdHbIe BEIIECTBA,
KUJKOKPUCTAJUTMYECKHUE TENA.

JlabGopaTropHblie padoThI

N3mepenue BIaXHOCTH BO3yXa.

N3mepenne NoBEpXHOCTHOIO HATSHKEHUSI JKUAKOCTH.

HabGmionenne mpouecca kpucrajumzanuu 3yuenue pedopmanum — pacTsKeHHs.
N3yueHne TEMIOBOrO pacCHIMpEHHUS TBEpABIX Tell. M3ydeHue OCOOEHHOCTEH TETuIOBOTO

pacuIMpeHus BOABL.

3. DJIeKTPOAMHAMMKA

DnexTpuuecKkoe Mmoje. OJIEKTPUYECKHE 3apsAlbl. 3aKOH COXpPAaHEHMs 3apsia. 3aKoH
Kynona. Dnextpuueckoe mnone. HampsbkeHHOCTh 3nekTpuueckoro mnons. [lpuHunun cymep-
no3unuu mojeit. Pabora cun anekrpocraruueckoro mojst. [lorenmuman. Pa3HoCTh MOTEHITMATIOB.
OKBUMOTEHIUAJIbHBIE  MOBEpXHOCTU. CBs3b MEXKAY HANPSHKEHHOCTBIO M Pa3HOCTHIO
MOTEHIIMATIOB JJIEKTPUYECKOro Toiist. JMdneKkTpuku B siekTpuueckoM mnode. [lomspuzanus
IuneKTpukoB. [lpoBogHuku B 3iekTpuyeckoM mnone. KowuaeHcatopel. CoeauHeHHE KOH-
JIEHCATOPOB B 0aTapero. DHEPrusl 3apsHKEHHOTO KOHIEHCATOpa. DHEPTHUS AICKTPUICCKOTO TOJIA.

3aKOHBI TIOCTOSIHHOTO TOKA. Y CIIOBUS, HEOOXOIUMBIC 1T BO3HUKHOBEHUS U TOJCpIKa-
HUS dJIeKTprYeckoro Toka. Cuiaa TOKa M IUIOTHOCTh TOKa. 3akoH Oma Juisi ydacTka Ienu 0e3

OJIC. 3aBUCHUMOCTb 3JIEKTPUUECKOTO COMNPOTHUBJICHUS OT MaTepualia, JUIMHBl U IUIOIIAIu
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MIONEPEYHOIO0  CE€YEHUs IPOBOJHUKA. 3aBHUCHUMOCTh  3JIEKTPUYECKOTO  CONPOTUBIICHUSA
IIPOBOJAHMKOB OT TEMIIEpPAaTypbl. DJIEKTPOJABMIKYIAs CUJIa MCTOYHMKA ToKa. 3akoH Oma ais
nosHo# 1nenu. CoenrHeHrne NpoBOJHUKOB. CoeIMHEHNE NCTOYHUKOB AJIEKTPUUYECKON SHEPTUH B
Oartapero. 3akoH J[xoymi—IJlenna. PaGoTta m MOIHOCTH 3JIEKTPUUECKOTO TOKA. TeraoBoe
JNIEUCTBHUE TOKA.

DNeKTpUUECKUd TOK B TMOIYyNpoBoAHHKaX. COOCTBEHHAss MPOBOJAMMOCTH IOJYIPOBOJ-
HUKOB. [10TyIIpOBOTHUKOBBIC TTPHOOPEI.

MarnutHoe none. BekTop MHAYKIIMKM MarHUTHOro nosisl. JleiicTBue MarHUTHOTO IOJISI Ha
MPSMOJIMHEMHBIN MPOBOJHUK C TOKOM. 3akOoH Amriepa. BzaumopelictBue TOKOB. MarHUTHBIN
norok. Pabora mo mnepeMmemieHHIo MPOBOJAHMKA C TOKOM B MarHutHoM mose. JleiicTBue
MarHUTHOTO TOJIsl Ha ABWXKYymuiics 3apsa. Cuna Jlopenua. OmnpeneneHue yneiabHOTro 3apsijia.
YckopuTenu 3apsKEHHBIX YacTHII.

DneKTpoMarHuTHas MHAYKLHs. OJIEKTPOMAarHuTHas MHIAYKUWA. BuxpeBoe siekTpuue-
ckoe nosie. CaMOMHAYKIMSL. DHEPIHUsl MATHUTHOTO MOJIS.

JdemMoHcTpanuu

B3anmoneiicTBue 3apsskeHHBIX Tell. [I[pOBOJHUKHN B 3JEKTPUYECKOM MoJe. JIU3IeKTpuKku
B AJIEKTpUYeCKOM noJie. KoHaeHcaTopsl.

TernnoBoe AEUCTBUE DIEKTPUUECKOTO TOKA.

CobcTBeHHAs U TPUMECHAsI TPOBOAUMOCTH TIOTYITPOBOIHHKOB.

[TonynpoBOAHUKOBBIN AUOI.

Tpanzucrop.

OmnsIT Opcrena.

B3aumopeiictBue mNpoOBOAHMKOB ¢ TOKaMmH. OTKJIOHEHHE SJIEKTPOHHOTO IydKa
MarHUTHBIM MOJIeM. DIIEKTPOJIBUTATENb. DJIEKTPOU3MEPHUTENbHBIE TPUOOPHI. DNEKTpOMarHuTHas
uHaykiusa. Onsitel @apajes.

3aBucumocth DJIC caMOMHAYKIMH OT CKOPOCTH W3MEHEHHS CHUJIbI TOKAa U WHIYKTHB-
HOCTH MPOBOJHUKA.

Pabota snektporeneparopa. Tpaunchopmatop.

4. KosieOaHusi U BOJIHBI

Mexannueckue konebanusi. KonebatenbHoe nBIKeHUE. [apMOHWYECKHE KOJICOAHMS.
CBoOonHbIe MexaHMuYecKkue KoyieOaHus. JIMHEHbIe MeXaHWYeCKHe KOJIeOaTEeIbHBIE CHCTEMBI.
[IpeBpamenrie sHeprum npu  KojebarenbHOM JABMKeHHU. (CBOOOAHBIE — 3aTyXarollue
MexaHu4yecKkue Konebanus. BeiHyKIeHHbIe MEXaHUYECKHEe KoeOaHusl.

Yupyrue BosHbl. [lonepeynsie U MpOAOJIBHBIE BOJHBIL. XapAaKTEPUCTUKU BOJIHBL. YpPaB-

HeHHMe Iulockoi Oerymel BonHbl. WHTepdepenuunss BonH. IloHATtme o audpakuuyd BOJH.
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3BYKOBBIC BOJIHBL. YJIBTPA3BYK U €r0 MPUMEHEHHUE.

OnexkrpoMarHuTHele Konebanus. CBOOOJHBIE 3IIEKTpOMarHuTHbIe Koyebanus. Ilpe-
BpallleHHE PHEPIrUu B KoJeOaTeTbHOM KOHTYpE. 3aTyXaloUlhe 3JIEKTPOMAarHuTHBIE KOJIeOaHMs.
['eHepaTop He3aTyXaroUIMX JIEKTPOMArHUTHBIX KojeOaHWH. BBIHYXIEHHbIE 3JEKTpUYECKHE
koneOanus. Ilepemennblii Tok. ['eHeparop mepeMeHHOTO Toka. EMKOCTHOE M WHIYKTHBHOE
COINPOTHBIICHUS NIEPEMEHHOIO TOKA. 3aKOH OMa ISl DJIEKTPUYECKON LIETIH NEPEMEHHOIO TOKA.
Pabora u MomrHOCTh IepeMeHHOro Toka. I'eneparopsl Toka. Tpancopmaropsl. Toku BbICOKOM
yacToTsl. [lonmydenue, nepenaya u pacpeesIeHAE MIEKTPOIHEPTHH.

DONEeKTPOMarHUTHbIE BOJIHBL. OJEKTPOMAarHUTHOE IIOJI€ Kak OCOOBbIM BHJ MaTepHH.
OnekTpoMarHuTHeIe BONHBL. BuOparop I'epua. OTkpeITHIM KonebarenbHbI KOHTYp. M30-
operenue paguo A. C. IlomoswiMm. IlonsiTue o pammocBssu. [IpuMeHeHHe 3II€KTpOMarHUTHBIX
BOJIH.

JdemoHcTpaumuu

CB0Oo/IHBIEC U BBIHYX/ICHHBIE MeXaHHUeCKue kojeOanus. Pezonanc.

OOpa3oBaHue U pacHpOCTpaHEHUE YNPYrux BojH. YacToTa KoneGaHWN M BHICOTa TOHA
3ByKa. CBOOOAHBIE AJIEKTpOMAarHuTHbe KonebaHud. OcLuiorpaMma HEPEeMEHHOTO TOKa.
Konzgencarop B menu nepeMeHHoro toka. Karynika HHIyKTMBHOCTH B LIENIU NIEPEMEHHOIO TOKA.
Pesonanc B mOCiIeNOBaTEeNbHOM LENM IEPEMEHHOrO TOoKa. M3iydenne u  mpuem

SJICKTPOMArHUTHBIX BOJIH. PaI[I/IOCBSBB.

5. OnTuka

IIpupona ceera. CKOpOCTb paclpoOCTPaHEHUsI CBETA. 3AKOHBI OTPAKEHUS U NPEIOMIICHHUS
cseta. [lonHoe oTpaxxkenue. JInnussl. ['na3 kak ontuyeckas cucrema. OnrTudeckue mpudopsbI.

Bonnoseie cBoiictBa cBera. MHTepdepennus cBera. KorepeHTHOCTh CBETOBBIX JTydei.
HNurtepdepeniius B ToHKMX IuieHKax. Ilomockl paBHo#t Tommuubl. Kombima Herotona. Hc-
NOJIb30BaHKE MHTephepeHN B Hayke U TexHuke. Judpaxmus csera. Judpaxkuus Ha menu B
napajienbHeIx Jydax. Judpakuuonnas pemterka. [lonstue o romorpadum. Ilomspuszanms
nornepeynbix BosH. [longpuzanus ceera. [[BoiiHoe mydenpenomiienue. [omspounast. Jucnepcus
cBera. Bunbl cnexktpoB. CriekTpbl ucnyckanus. CHEKTphl MOTJIONICHUS. Y JIbTpadroIeTOBOEC U
uH}pakpacHoe u3nydeHus. PenrrenoBckue iyuun. X npupoia u cBoicTBa.

JdemMoHcTpanuu

3aKOHbl OTpaXXE€HUs M NperoMieHUs cBera. [lonHOe BHYTpEHHee OTpa)KeHUe.
Onrtuueckne mpubopsl. MaTepdepennus crera. Judpaxnus ceera. [lonspuzanus cera.

ITosnydyeHune ciekTpa ¢ HOMOIIbIO PU3MBI.

[Tonmy4yeHue ciekTpa ¢ HOMOIIBIO AU(PPAKITUOHHON PEIIETKH.
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Cnekrpockor.

JlabopaTopHbie padoThl
N3yuenne wn300pakeHUsT TPEAMETOB B TOHKOW nuH3e. M3ydeHue uHTepdepeHunn u
nudpakIy CBeTa.

I'panynpoBKa CIEKTPOCKOIA U ONPEAEICHUE IJIMHBI BOJIHBI CIIEKTPAJIbHBIX JIMHUM.

6. Di1eMeHTBhI KBAHTOBOM (PU3NKHU

KsanToBass omruka. KBantoBas rumote3a Ilnanka. doronsl. BHemnuii $oTosnekTpu-
yeckuii 3¢ pext. Buyrpenuuii pororddext. Tumbl GpoTorneMeHTOB.

®usuka aroma. Pa3Butue B3IISI0B HA CTPOEHHUE BEIIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX
crieKTpax Bojopona. AnepHas moaens aroma. Onbeitel J. Pesepdopna. Mozaens atoma Bogopoaa
o H. bopy. KBaHTOBBIE T€eHEpPATOPHI.

®duszuka aroMHoro sanapa. EctecTBeHHasl paJuOaKTUBHOCTh. 3aKOH PaJMOAaKTUBHOIO pac-
nana. CrocoObl HAOMIOACHUS M PErHCTPAlUM 3apsDKEHHBIX vacTul. Oddext BaBuinoa —
YepenkoBa. CtpoeHue aromMHOro sapa. Jledekr macchl, SHEPrus CBA3M M YCTOWYMBOCTH
aTOMHBIX sziep. SAnepHble peakunu. MIckycCTBeHHAst palMOAKTUBHOCTb. JleJIeHne TSKENbIX SIep.
Iennas sanepHas peakuus. YnpasisieMas LenHas peakuusd. SnepHslii peakrop. Ilomydenue
PaAMOAKTUBHBIX H30TONOB M MX INpUMEHeHHe. buonorumueckoe nelcTBHE PpaguOAKTHUBHBIX
M3JIy4YECHHUI. DJIeMEHTapHbIC YaCTUIbI.

JdemoHcTpaumuu

doTtodddexr.

JlunelyaTble CHEKTPbl pa3IMuYHBIX BemlecTB. M3mydeHuwe nasepa (KBaHTOBOTO

reHeparopa). C4eTUUK HOHU3UPYIOIINX U3TYICHHUH.

7. IBoaonus BeesieHHOI

Crpoenne u passutue Bcenennoil. Hama 3Be3gnas cucrema — ['anmaktuka. [pyrue
ranakTuku. beckoneunocts Beenennoit. [lonsitue o kocmonoruu. Pacmmpsitomascs Beenennast.
Mognens ropsueit Beenennoil. Ctpoenue u npoucxoxaeHue ['anakTuk.

Opomronus 3Be3A. I'mnoresa mpoucxoxiaeHuss CosiHeyHOW cuctemsl. TepmosiiepHbIi
cunte3. Ilpobnema TepmosinepHoii sHepretuku. DHeprus CoyHIA U 3Be37. DBOJIONHS 3BE3I.
[Tpoucxoxaenne CoJIHEUHOW CHCTEMBI.

JdemoHcTpauuu

Conneunas cuctema (MOJENb).

dotorpaduu niaHeT, caelaHHbIE C KOCMHUUYECKUX 30H/I0B.
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Kapta JIyHsl 1 mianer.
Crtpoenue u 3Boonust Beenennoii.

IIpuMepHas TeMaTHKA HHAUBUAYAJIbHBIX IPOEKTOB

1. Anexcanap I'puropreBud CTONETOB — pyCcCKUN (HU3HUK.

2. Anexcanap CrenanoBud [lornoB — pycckuil yueHslid, n300peraTens paauo.

3. AJbTEepHATHUBHAS SHEPrETUKA.

4. AKyCTHYECKHE CBOMCTBA MOJYIPOBOIHUKOB.

5. Anpape Mapu AMiiep — OCHOBOMNOJIOKHHK 3JIEKTPOJUHAMUKH.

6. ACUHXPOHHBIN IBUTATEb.

7. AcCTepouipl.

8. ACTpOHOMHMS HAIIMX JHEH.

0. Aromuas gusuka. M3otomsl. [IpumMeHeHre painoakTUBHBIX H30TOIOB.

10.  beckoHTaKTHBIE METO]Ibl KOHTPOJISI TEMIIEPATYPhI

11.  bumnosspHsle TPaH3UCTOPBI.

12.  Bopuc CemenoBud SIko6m — usuk u n3o0peTaTeb.

13. Bennuaiimme oTKpbITHS QU3UKH.

14. Bunbl a5iekTprdeckux pazpsioB. DIEKTPUUECKUE pa3psIbl Ha CIyKO0e YeloBeKa.

15.  Bmmsaue aedextoB Ha PU3NUECKUE CBOWCTBA KPUCTAIIIIOB.

16.  Bcenennas u TemMHasi MaTepHsl.

17. lanuneo 'anunelr — ocHOBATENb TOYHOTO €CTECTBO3HAHUS.

18.  T'omorpadus u ee mpuMeHEHHE.

19.  JIBWkeHuUe Tena NEPEMEHHOM MacChl.

20.  Judpaxius B HamIen KU3HH.

21. Kuakue KpucTasisbl.

22. 3akonbl Kupxroda 11st 37eKTpUYeCcKOi 1emu.

23. 3aKOHbBI COXpPaHEHHUS] B MEXAHHKE.

24.  3HaueHue OTKpwITUH ["amuies.

25. Urops BacunbeBnu KypuyaroB — Qu3MK, OpraHu3aTop aTOMHOM HayKu H
TEXHUKH.

26.  Ucaax HproToH — co3pmateinp KiIaccu4eckoil pu3uku.

27. Hcnonp30Banue 2I€KTPO3HEPTUU B TPAHCIIOPTE.

28. Knaccudukanus u xapakTepUCTUKH dJIEMEHTAPHBIX YaCTHII.

29. KoHCTpyKIIMOHHAs TPOYHOCTh MaTEpHUasa u €€ CBSI3b CO CTPYKTYPOH.

30. KoHcTpyK1Ms 1 BUIIBI 1a3€pOB.

31.  KpwuosnexkrpoHuka (MUKPOIJICKTPOHHUKA U XOJIOT).

32. Jla3epHble TEXHOJIOTUU U UX UCIIOJIb30BaHHUE.

33.  Jleonapnao na BuHum — yueHbIi ¥ U300peTaTeib.

34.  MaruuTHble u3MepeHus (MIPUHLUIBI TOCTPOSHHS TPUOOPOB, CIIOCOOBI N3MEPEHUS
MarHUTHOTO NTOTOKAa, MATHUTHOM UHIYKIUN).

35. Maiikn @apazaeit — co3aarenb y4eHHUs: 00 SJIEKTPOMArHUTHOM TIOJIE.

36. Makc ITnagk.MeTonq MeYEeHBIX aTOMOB.

37. MeTop1 HAOIOACHUS M PETUCTPAIIUU PAIMOAKTUBHBIX U3JIYYCHHUH M YaCTHII.

38. Mertob! onpeesieHus III0OTHOCTH.

39. Muxaun BacuiibeBrud JIOMOHOCOB — y4E€HBIN SHUUKIOTEIUCT.
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40.  Mogenu atoma. OneiT Pezepdopaa.

41. MonekyIapHO-KUHETHYECKAsl TEOPUS UICAIbHBIX Fa30B.

42. .MomnHus — ra3oBblil pa3psi B IPUPOJHBIX YCIOBUSX.

43.  HaHoTexHOJIOTHMST — MEXAUCUUIUIMHApHAas oO0nacTe (QyHIaMEHTAIbHOH U
IIPUKJIAJHOW HAYKH U TEXHUKH.

44. Hunwsc bop — onuH u3 co3mareneil COBpeMEHHOM (PU3HKH.

45. Hyxkneocunres Bo Beenennoil.

46.  OObscaeHue GOTOCHHTE3A C TOUYKH 3PCHHS (UK.

47. Ontudeckue sIBJICHUS B IPUPOJIE.

48.  OTKpbITHE U IPUMEHEHHUE BBICOKOTEMIIEPATYPHOM CBEPXIIPOBOANMOCTH

49.  IlepeMeHHBII 2IEKTPUUECKUN TOK U €0 IPUMEHEHHUE.

50.  IlomynpoBOOHMKOBBIE JATUUKH TEMIIEPATYPHI.

2.1 O0bem 001Ie00pa3oBaTeIbLHON YUueOHOW JUCHMIIMHBI PU3MKaN BUIbI Y4eOHOM

padoTshI
Bun yueOHo# padoThI O0bem yacon
MakcumasibHasi ydeOHasi Harpy3ka (Bcero) 178
Oo0s3aTe1bHAsA ayIMTOPHAsA yueOHAas Harpy3Ka (Bcero) 121
B TOM YHUCJIE!
IIPAKTUYECKUE 3aHATUS 61

KOHTPOJIbHBIE PAOOTHI

KypcoBas paboTta
CamocrosiTesibHast padoTa o0yuaronierocsi (Bcero) 57
B TOM YHCIIE!

caMmocCTosiTeNIbHas paboTa HaJl KypCcOBOM paboTOoM (IIPOEKTOM)

JIOMAIITHHE paboThI 54
ITpomesxyTounas arrecranus B popme qudd. 3ayera
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2.2 TemaTn4yecknii IVIaH U coepkaHue 001meo0pa3oBaTebHON y4eOHOH AucHIMIINHBI PHU3HKa

HaunmenoBanue pa3nenoB u Tem Conepxanne y4yeOHOro Marepuaina, JiabopaTtopHble W TmpakThueckue | O0bem YpoBeHb
paboThl, camocTosITeNbHAS paboTa 00yJaIOIINXCS 4acoB OCBOCHHUS
1 2 3 4
Pa3znen 1.Mexanuka Conepxanue yueOHOro MaTepuasa 8
1 Brenenne Kunemaruka. Mexanndeckoe ABUKEeHHE. PaBHONEpeMeHHOE O3HAaKOMUTEN
MPSIMOJIMHENHOE JIBUYKCHHE. BbHBIN
2 | Pabora cunbl. Pabota moTeHIMambHBIX cuil. MOIITHOCTD.
3 | 3aBUCHMOCTb YCKOPEHHUS T€JIa OT €r0 MacChl U CUJIbI, IEHUCTBYIOIIEH HA
teno. CroxeHnne cuil. 3aBUCUMOCTb CHIIBI YIIPYTOCTH OT Je(OpMaItH.
Cuiibl TpeHHUS.
4 | CoxpaHeHre MEXAHWYECKOM OHHEPruM IMpH [ABMXKEHHHM Tela IO0J]
JIEMCTBUEM CHJI TSYKECTU U YIIPYTOCTH.
JlaGopaTopHble paboThI - pPENpOaYKTUB
[IpakTHueckue 3aHsATHS 18 HBII
1 | U3ydyenne cBoOOHOTO MaeHNs. 3aKOHBI MEXaHUKU HbI0TOHA.
2 | U3ydyenue 3akoHa BCEMUPHOTO TATOTEHUs. Cuiia TSKECTH.
3 | M3ydeHne 3aK0Ha COXpPaHEHUS] MEXaHUYECKOI YHEPTHH.
4 | U3yuyeHue peakTUBHOTO JABMKeHUs. Ilepexo noTeHInanbHON YHEPIUU
B KHHETHYECKYIO U 00paTHO.
5 | MccnenoBanue ABUKEHUS TeJa MO IEMCTBUEM NTOCTOSIHHOW CHJIBL.
6 | M3ydeHue 3aKoHa COXpaHEHHUS] UMITYJIbCA.
7 | CpaBHeHUE pabOTHI CHITBI C U3MEHEHHWEM KHHETUYECKOW YHEPTHH Tea.
8 | U3yueHne 3aKOHOB COXpaHEHUsI Ha TIpUMEpe yaapa IIapoB U
OAJTMCTHYECKOTO MAsITHHKA.
9 | Usydyenne ocobeHHOCTEH CHIIBI TPEHUS (CKOJBKCHHUS).
KontponbHbIe pabOTHI
CamocrosTenbHas paboTa 00yJaommxcs 14

1

Mexannueckoe IBHKEHUE.

2

PaBHONIIEpEMEHHOE MTPSMOIMHENHOE IBUKECHHUE.
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[98)

CpaBHeHue pabOoThI CUITBI C U3BMEHEHHUEM KHHETUYECKON YHEPTHH Tea.
Pabora moTeHnMaIbHBIX CHil. MOIITHOCTG.

5 | 3aBUCUMOCTh YCKOPEHHUS Tejla OT €ro MacChl U CWJIbI, JEHCTBYIONIEH HA
TEJIO.

6 | 3aBHCHUMOCTH CHJIBI YIIPYTOCTH OT nedopmariuu. CHITbI TPEHUS.

7 | CoxpaHeHHME MEXaHWYECKOW DSHEpruM TMpU JBWKEHUU Tela MOJ
JIEMCTBUEM CHJI TSYKECTU U YIIPYTOCTH.

A

Pazgen 2. OcHoBbl MonekyssipHOit ¢usuku u | ConepikaHue y4eOHOro MaTepurana 10
TEPMOAUHAMUKH. 1 OcHOBHBIE T0JIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOW Teopun. Pazmepbl 03HaKOMHUTEN
¥ Macca MOJIEKyJ1 U aToMoB. bpoyHoBckoe asuxenue. Juddysus. bHBIN

2 | OCHOBHOE ypaBHEHHE MOJEKYJIIPHO-KUHETUYECKOM TEOPUM TIa30B.
Temneparypa u ee U3MepeHue.

['a30BbIE 3aKOHBI.

OcHoBbI TepMOIMHAMUKY. OCHOBHBIC TOHSTHSI M ONPEICIICHUS.

5 | OHeprus MOBEPXHOCTHOTO CJOA. SIBIIEHUS HA TPaHUIE KUIKOCTH C
TBEpABIM TesoM. KanuuisipHble sBJICHUS.

(O8]

N

JlabopaTopubie pabOThI - pPenpOIyKTUB
IIpakTrueckue 3aHATHUs 18 HBII

1 M3ydenue ynpyrux CBOMCTB TBEPJIBIX TEIN.

2 W3ydyeHne u3MeHEHUs1 BHYTPEHHEW JHEPIMM TeJl NPU COBEPIIECHUU
paboTHI.

N3yueHne Mozeliel TeIUIOBBIX JBUraTeIe

M3MepeHne BIaXXHOCTH BO3yXa.

V3mepenne noBepXHOCTHOTO HATSHKEHUSI )KUAKOCTH.

Habnronenue npouiecca KpUCTAJUIN3ALUU

W3ydenue nedopmanuu pacTsKeHHsl.

M3ydyeHne TEnIoBOro pacMpeHus TBEPbIX TeEIl.

N3yuenne 0coOOEHHOCTEH TEMIOBOTO PACITUPEHUS BOJIBI.
KonTtposnbHbie paboThI

CamocrosiTenpHas paboTa 00yJaronuxcs 12
1 | OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPHH.
2 | Pazmepsl 1 Macca MOJIEKYJI U ATOMOB.

O |0 I[N |[n|h=|W

17




3 | bpoynosckoe nBwkenue. Iubdysus.
4 | Temneparypa u ee U3MEPEHHUE.
5 | OCHOBBI TEPMOJIUHAMUKH.
6 | KanumisipHble sBiIeHUS.
2 cemecTp Copep:xanne yaeOHOTO MaTepuana 20
Paznen3. 1 | DnexkTpudeckoe nmoje. 3akoH CoXpaHeHUs 3apsaa. 3akoH KyioHa. O3HAKOMHUTEII
DNeKTpOoANHAMUKA. HanpsbxkeHHocTs  dnextpuyeckoro  mois.  Ilorennuan.  PasHoctsb BHBIN
MOTEHIINAJIOB.
2 | IM3NEeKTpUKU B 3JIEKTpUUEcKOM Toje. [IpoBOJHUKM B AJIEKTPUUYECKOM
nosie. Konnencaropsl. CoeqriHEHNE KOHIEHCATOPOB B OaTapero.
3 | 3akoHbI MOCTOSIHHOTO TOKa. CHjla TOKa U IMJIOTHOCTh TOKa. 3akoH Oma
111 yaactka nernu 6e3 DJIC. 3akon Oma 11s MOTHOM 1ETIH.
4 | Bakon [Dxoyns—Jlenma. PaboTa M MOIIHOCTH 3JIEKTPUYECKOTO TOKA.
TenoBoe nelicTBUE TOKA.
5 | MarnutHoe none.  JIeMCTBUE MAarHUTHOIO IIOJISL HA IPSMOJIMHEHHBIN
IPOBOJHUK C TOKOM.
6 | 3akon Amnepa. PaGora mo mepememieHHIO MPOBOAHHMKA C TOKOM B
MarHMTHOM MOJI€.
7 | JleiicTBUe MarHMTHOTO MOJiA Ha ABWXKyIIMiica 3apsa. Cuna JlopeHua
DJIEKTPOMArHUTHasE MHYKIUS.
8 | [IpoBOHMKU B 3JIEKTPUYECKOM TOJIE. JIUDJIEKTPUKH B AIEKTPUUECKOM
nosie. Konnencaropsl.
9 | CobcTtBeHHass W TMpuUMEcCHas MPOBOJUMOCTb  MOJYIPOBOJHUKOB.
[TonynpoBoauukoBbi auoa. TpaH3uctop
1 | DnekTpoMarHuTHas WHYKIIHS. OIEBITEI ®dapages. Pabora
0 | anexrporeneparopa. TpanchopmaTop. DIeKTpoABUTATENb.
JlabopaTopubie pabOThI - pEenpOIyKTUB
IIpakTrueckue 3aHATHUs 10 HBII

1 N3ydenne 3akoHa Oma misl ydacTKa IEMH, IMOCIEI0BATEIBHOTO U
MapajuieIbHOTO COeTMHEHUS] TPOBOTHUKOB.

2 N3ydenne 3akoHa OMa /1 NOJHOM Lienu

3 W3ydenue sBJIeHUS 3JIEKTPOMArHUTHON MHIYKIIHH.
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4 Omnpenenenue kod(hPUIMEHTA MOJIE3HOTO JACHCTBUS DJICKTPUUECKOTO
YalHHUKA.
5 Omnpenenenre TeMnepaTypbl HUTH JIAMITbl HAKAJIUBAHMUSL.
6 Onpenenenne OJIC U BHYTPEHHETO CONPOTHUBIEHHUS HMCTOYHHMKA
HaNPSDKEHUS.
KonTtposnbHbie paboThI 2
CamocrosTenbHas paboTa 00yJaommxcs 16
1 ITorennuan. PasHOCTH MOTEHIIMAJIOB.
2 3axon Oma aiis yuactka renu 6e3 DJ1C
3 3axod Oma 11 HOJIHOM IENH.
4 Konpnencaropsl. CoemuHeHe KOHIEHCATOPOB B OaTapero.
5 JlelicTBU€ MAarHUTHOTO TIOJISI HA MPSIMOJIMHEWHBIM MPOBOJHUK C
TOKOM.
6 [TonynpoBoAHUKOBBIN AHO. TpaH3uCTOP
7 OnbiTel Dapajes
8 Pabota snekrporeneparopa. TpanchopmaTtop. DIeKTPOIBUTATENb.
Paznen4. Konebanus u BOJHBI. Coneprxanne y4eOHOr0 MaTeprasa 03HAKOMHUTE
1 | Mexannueckue xonebanus. KonebarenpHoe neuxenne. ['apmonnueckue | 12 BbHBIN
koneOanus. atepdepenius BonH. [lonatue o qudpaxiyy BOIH.
2 | Pabota M MOIIHOCTH MEPEMEHHOro TOoKa. OTKPBITHIN KoJeOaTenbHbIN
koHTYp. 300peTenue pagno A.C. [ToroBbim.
3 | KonzpeHncarop B 1enu nepeMEeHHOro Toka. Karymika MHIYKTUBHOCTH B
1[ENU MIEPEMEHHOT0 TOKa.
4 | 3aBUCHMOCTD Meproaa KojieOaHUN HUTSIHOTO MAasTHUKA OT JJTMHBI HUTH
5 | 3aBUCHMOCTb TepHoOfa KoJeOaHUuil MPYKUHHOTO MAasTHUKA OT MacChl
rpysa.
6 | UHnyKTHBHBIE COMPOTUBIICHUS B LIEMH MEPEMEHHOTO TOKA.
7 | EMKOCTHO€ CONIPOTHBIICHUS B 1IEMU TEPEMEHHOTO TOKA.
JlaGopaTopHble pabOoThI -
[IpakTrueckue 3aHsATHS 7
1 | M3ydyeHue 3aBUCHMOCTH TiepuoAa KoneOaHuil  HUTAHOTO (WM PENpONYKTUB
MPY>KWUHHOT0) MAassTHUKA OT JYIMHBI HUTH (MJIM MacChl Tpy3a). HBII
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KontposnbHbIe paboThHI 2
CamocrosTenbHas paboTa 00yJaommxcs
1 | U3obperenue paguo A.C. [TonoBsiM.
2 | 3aBHCHMOCTH NIeproia KoeOaHU HUTSIHOTO MasiTHUKA OT JUITMHBI HUTH .
3 | 3aBUCHMOCTb MepHOja KoJeOaHUN MPYKMHHOTO MAasTHUKA OT Macchl | 6
rpysa.
Paznen 5. Ontuka Copep:xanne yaeOHOTO MaTepuana 6 03HAaKOMHUTEI
1 | IIpupona cBeta. CKOPOCTh pacHpOCTPAHEHUS CBETA. 3aAKOHBI OTPaKEHUS BHBIN
Y TIPEJIOMJICHHS CBETA.
2 | JImnssl ['11a3 kak ontuyeckas CUCTEMA.
3 | BonHoBsle cBolicTBa cBeTa. MHTepdepenuus cBera. KorepeHTHOCTh
CBETOBBIX Jiyuell. UHTepdhepeHIrs B TOHKUX MJICHKAX.
4 | Ucnons3oBanue nuHTep(depeHINY B HayKe U TexHuke. [ludpakmus crera.
YabpTtpaduoneroBoe n nHGpaKpacHoOe U3IydYeHUs. PEHTreHOBCKHE JTyUH.
5 | 3o0paxxeHue npeaMeToB B TOHKOM JIMH3E.
6 | MnTepdepenuus u qudpakuus ceera
JlabopaTopubie pabOThI -
[TpakTudeckue 3aHATUS 4 PENPOAYKTHB
1 | 'pagynpoBka ciekTpockomna HBII
2 | Onpenenenue JUIMHBI BOJHBI CHIEKTPATLHBIX JTMHUN.
KonTtposnbHbIe paboThI
CamocrosTenpHas paboTa 00yJaronuxcs
1 | Ucnonp3oBanue nHTEp(GEPEHIINH B HAYKE W TEXHHKE.
2 | YaerpaduoneToBoe u nHOpPaAKpaCHOE U3ITYICHUS
3 | PeHTreHoBCKuUE JTy4H. 4
Paznen 6.OneMeHThI KBAHTOBOM (PU3HMKH. Coneprxanne y4eOHOT0 MaTepraa 2 O03HAKOMHUTE
1 | KBanroBas ontuka. KBantoBas rumorteza Ilnmanka SnepHas Mopelnb bHBI
atoma. Omnwitel D.Pesepdopna. Dddexr BaBmmoBa — Uepenkona.
CriocoOb1 HaOJIIOICHHS U PETUCTPAIIUH 3apSKEHHBIX YACTHIL.
JlabopaTopubie pabOThI -
[IpakTrueckue 3aHATHS 2
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N3ydenue anepHbIx peakiuu. Jlenenne Tsokenbix saep. Llennas saepHas
peakuus. Yupasisiemas HenHas peakuus. S aepHbI peakTop.

pENPOIYKTUB
HBII

KontposnbHbIie paboThI

CamocrosTenpHas paboTa 00yJaronuxcs
Dddexr BaBunoBa — UepenkoBa. CriocoObl HAOTIOACHUS U PETUCTPALIUN
3apsHKCHHBIX YaCTHII.

Pasnen 7. DBomrouns BCEIEHHOM.

Copepxanne yaeOHOTO MaTepuana

1 | Crpoenue u pazsutue Becenennoit. CTtpoeHHe U IPOUCXOXKACHUE
["amakTuk. DBosmonus 38e37. CoiHeuHas cucteMa (MOJICIb).

O3HAKOMUTEI
BbHBINA

JlaGopaTopHble pabOThI

IIpaxkTrueckue 3aHATUS

2 | U3yuenne TepmosimepHoro cuHTe3a. [IpoOiema  TepmosiepHOi
SHEPTeTHUKHU.

pENpPOIYKTUB
HBII

KontponbHbIie paboThI

CamocrosrenbHas paboTa 00yJaromuxcs
OpoJronus 3Be37. ColHeuHas cucreMa (MOJIeIb).

CamocrogTenbHas paboTa 00yJaronxcsl HaJl HHANBUAYAJIbHBIMU IPOCKTAMHU

Bcero:

178
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2.3 O0Opa3oBaTe/ibHbIe TEXHOJOTHH, UCIOJIb3yeMble NPH MPOBEIEHNUH AYIUTOPHBIX

3aHATHH

B cootBerctBum ¢ TpedoBanusamu ®I'OC CIIO no cnenmanbpHocTH 21.02.05 3emenbHO-
UMYIIECTBEHHbIE  OTHOUIEHMS]  peanu3ais  KOMIIETEHTHOCTHOTO  MOJAXOoJa  JOJDKHA
npeaycMaTpuBaTh MIMPOKOE UCIOIb30BaHKUE B YUEOHOM IMPOIECCE aKTHBHBIX M WHTEPAKTHBHBIX
dopMm mpoBeneHUs 3aHATUH (KOMIIBIOTEPHBIX CHMYJISIHMMA, JETOBBIX U POJEBBIX UIpP, pa3dop
KOHKPETHBIX CHUTYyallMil, IMCUXOJOTHUYECKHE M HHBbIE TPEHUHTH M T.0.) B COYETAaHUU C
BHEAYJIUTOPHON paboTON ¢ 1enbio (GopMUpOBaHUS W PA3BUTHS TPEOYEMBbIX KOMIIETEHIIUNA
00yJaromuxcs.

Bunsr 06pazoBaTenbHBIX TEXHOIOTHH.

OOpazoBaTenbHass TEXHOJOTMS — O3TO COBOKYMHOCTh HAay4yHO U MPAKTHUYECKU
000CHOBAaHHBIX METOJOB U MHCTPYMEHTOB JUIS AOCTH)KCHUS 3allJIaHUPOBAaHHBIX PE3yJIbTaTOB B
obmactu oOpaszoBaHus. IIpuMeHeHHnE KOHKPETHBIX OO0pa30BaTENbHBIX TEXHOJOTHHA B y4eOHOM
npoliecce ornpenensercs cnennukoil yaeOHOU esITeIbHOCTH, ee¢ MHPOPMALMOHHO-PECYPCHON
OCHOBBI U BUJIOB YU€OHOH PabOTHI.

1. TpagunuoHHble 00pa3oBaTeNbHBIE TEXHOJIOTUH OPUEHTHPYIOTCS HAa OpraHU3alUIo
00pa30BaTeNLHOTO  TpOLIECCa, MPEANOJATaAloNIyl0 MPSAMYI0  TPAHCISLUUIO 3HAHUH  OT
IpenosiaBaTes K CTyIeHTY (IIPEUMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-WITIOCTPATUBHBIX
METOJIOB 00y4eHUs1). YueOHas 1eATelbHOCTh CTYJeHTa HOCUT B TaKUX YCJIOBHUAX, KaK MpPaBUIIO,
PENPOAYKTUBHBIN XapakTep.

[Tpumepsl popM yueOHBIX 3aHATHIA C UCIIOIB30BaHUEM TPAJAULIMOHHBIX TEXHOIOTH:

Jlekust — mocieAoBaTeNbHOE U3JO0XKEHHE Marepuaiga B AMCHUIUIMHAPHOM JIOTHKE,
OCYIIECTBIISIEMOE TPEUMYIIIECTBEHHO BepOaTbHBIMHU CPEICTBAMH (MOHOJIOT TIPETIOIaBaTeIs ).

CemuHap — Oecea mperogaBaress U CTy/I€HTOB, 00CYKIE€HUE 3apaHee TOArOTOBIEHHBIX
COOOIIeHNH, TIPOEKTOB MO KaXXJ0OMY BOIPOCY IIJIaHA 3aHATHS C €IUWHBIM JJIS BCEX MEpEeYHEM
peKOMeHayeMOl 0053aTeIbHON U TOTIOIHUTENILHON JINTEPATYPHI.

[IpakTueckoe 3aHATHE — 3aHATHE, MOCBSIIEHHOE OCBOCHHIO KOHKPETHBIX YMEHHH U
HABBIKOB 10 IPETIOKEHHOMY aJTOPUTMY.

2. TexHomoruu MpoOIEMHOro OOydeHUs — OpraHM3anus 00pa30BaTENBLHOrO IpOLEcca,
KOTOpas TMpenrnojiaraeT IMOCTAHOBKY TNPOOJEMHBIX BOMPOCOB, co3gaHue 20 y4eOHBIX
IpOOJIEMHBIX CUTyalUUd JUisi CTUMYJHMPOBAHHME AaKTHBHOW MO3HABATENIIbHOM JEATEIbHOCTU
CTYJEHTOB.

[Tpumepsr popm y4yeOHBIX 3aHATUH C HCHOJB30BAHHMEM TEXHOJIOTUH MPOOIEMHOIrO

oOydeHus:
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[IpakTrueckoe 3anHsTHE B (OpME MpaKTHKymMa — OpraHu3anus yd4eOHOW paloThl,
HalpaBJIeHHAs Ha peIIeHHE KOMIUIEKCHOW yueOHO-TI03HaBaTeIbHOM 3aqauu, TpeOyromel ot
CTyJEHTa IPUMEHEHUS KaK HAyYHO-TEOPETUUECKUX 3HAHUMN, TaK U MPAKTUYECKUX HABBIKOB.

3. UrpoBble TEXHOJOIMHM — OpraHu3alus 00pa3oBaTEJBHOrO IpoIecca, OCHOBAaHHAs Ha
PEKOHCTPYKLIMU MOJENIEH TOBEACHNS B PaMKaX IPEIJIOKEHHBIX CLICHAPHBIX YCIOBHM.

[Tpumeps! popmM yueOHBIX 3aHATHIA C UCIIOIB30BAaHUEM UTPOBBIX TEXHOJIOTHM:

JlenoBasi urpa — MOJEIUPOBAHHE PA3IMYHBIX CHUTYallUd, CBA3aHHBIX C BBIPAOOTKOW W
IPUHATHEM COBMECTHBIX PEIICHUH, OOCYXJIEHHEM BOIPOCOB B PEKUME MO3TOBOIO IUTypMa,
PEKOHCTPYKIMEH (QYHKIIMOHAIBHOTO B3aUMOJICHCTBHSI B KOJJIEKTHBE U T.II.

4. TexXHOJIOTUM TPOEKTHOTO OOYYEHHs — OpraHu3alus o0pa3oBaTeIbHOro mpoliecca B
COOTBETCTBUHM C aJTOPUTMOM IIO3TAITHOTO peIIeHHs] MPOOJIEMHOM 3a1aud WM BBITOJHEHUS
yueOHoro 3aaanus. [IpoekT npeanonaraeT COBMECTHYIO y4e€OHO-I103HABATEIbHYIO JESITEIbHOCTD
IpyMNIbl CTYEHTOB, HAIPABICHHYIO Ha BBIPAOOTKY KOHILEMIMH, YCTAHOBJIEHUE IIeNeil 1 3aaad,
(GOpMyYIHPOBKY OXUIAEMBIX pe3ylIbTaTOB, ONpEICNCHHE NPUHIMUIIOB M METOAUK PpEIICHUsS
IIOCTABJIICHHBIX 3a/1a4, IUIAHUPOBAaHHE XoJa paldoThl, MOMCK JOCTYINHBIX M ONTHMAaJIbHBIX
pECYpCOB, MOATANHYIO peaM3allMI0 IUIaHa Pa0OThl, MPE3EHTALMIO PE3yJbTaToB pPalbOThI, HX
OCMBICIICHUE U PEIICKCHIO.

OCHOBHBIE THUIIBI IPOEKTOB:

HccnenoBaTenbCKuil NMPOEKT — CTPYKTypa MNpHOMKeHa K ¢GopMmary HaydyHOTro
UCCIICIOBaHMs  (JI0KA3aTEeNbCTBO AaKTYalIbHOCTH TEMBI, OIpEJEeNeHUue HaydyHOW MpoOsIeMsl,
npeaMera U Oo0bEeKTa MCCIENOBAaHUA, LeNed M 3ahady, METOAOB, MCTOYHHMKOB, BBIIABHIKECHHE
THIIOTE3bl, 0000IEHHE PE3YIbTAaTOB, BBIBO/IbI, 0003HAUEHUE HOBBIX MTPOOIIEM).

TBopueckuil MpoekT, Kak MPaBWIO, HE MMEET NETAJbHO MPOPAOOTAHHOW CTPYKTYpBI;
y4eOHO-II03HaBaTeIbHasl JEATEIbHOCTh CTYAEHTOB OCYIIECTBIISIETCS B paMKax pPaMOUYHOTO
3a[aHus, IOYMHSACH JIOTUKE U MHTEPECaM YYaCTHHUKOB IPOCKTA, )KaHPY KOHEYHOTO pe3ysbTaTa
(razeta, GUIBbM, PA3THUK U T.IL.).

5. VIHTepaKTUBHbBIE TEXHOJOTMH — OpraHu3alus 00pa3oBaTENbHOTO IMpolecca, KOTopas
IIPEIoJIaracT akTUBHOE M HEIMHEWHOE B3aUMOJEHCTBUE BCEX YYaCTHMKOB, NOCTH)KEHUE HA
9TOH OCHOBE JMYHOCTHO 3HAUYUMOIO Ui HUX 00pa3oBarenbHOro pesyiabTata. Hapsangy co
CHEIUAIN3UPOBAaHHBIMUA  TEXHOJIOTMSMM  TakOro  poAa  NPUHLOMII ~ HWHTEPAKTUBHOCTHU
IOPOCIEKHUBAETCSI B OONBIIMHCTBE  COBPEMEHHBIX  0Opa3oBATENbHBIX  TEXHOJIOTHH.
HHTEepakTUBHOCTb MOJPAa3yMEBAET CyObEKT-CyObEKTHBIE OTHOIIEHHS B X0€ 00pa30BaTEIbHOIO
npoliecca U, Kak cleJcTBHUe, (POpMUPOBaHHE CaMOpPa3BUBAOLIEICS NHPOPMALIMOHHO-PECYPCHON
CpEBL.

[Tpumepsr ¢opM  yd4eOHBIX 3aHATHH C HCHOJB30BAHHMEM CHEIHMATHM3UPOBAHHBIX
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WHTEPAKTHBHBIX TEXHOJIOTHIA:

— JIeKIHs OOpaTHOHM CBSI3M — JIEKIUSA—TIPOBOKAIMS (M3JIOKEHHE MaTepuaia ¢ 3apaHee
3arJIaHUPOBAHHBIMU OIIMOKAMHM);

— JeKuusa-oecena;

— JIeKIHS-AUCKYCCHUS;

— CEeMHUHapP-TUCKYCCHsI — KOJUIEKTUBHOE OOCYXJICHHE KaKOro-JIMOO CIOPHOTO BOMPOCA,
npo0JIeMBbl, BBISIBJICHUE MHEHUH B TPYIIIIE.

6. NapopManinoOHHO-KOMMYHUKALIMOHHBIE 00pa30BaTEIbHBIE TEXHOJIOTUU — OPTaHU3aLUs
O6pa3OBaTe.HBHOI‘O rnpormnecca, OCHOBAaHHasA Ha MMPUMCHCHUU CIICIUAJIN3UPOBAHHBIX
NPOTPAMMHBIX CPEJICTB M TEXHUYECKHX CPEICTB paObOTHI C HH()OPMAITHEH.

[Ipumepsr  ¢dopm  yuyeOHBIX 3aHATHA C  HUCIOJB30BAaHHEM  HH(POPMAIIMOHHO-
KOMMYHUKAIITMOHHBIX TEXHOJIOTUH:

Jlexuus-Bu3yanu3anuss — U3JI0KEHUE COJIEPKaHUS COMPOBOXKIACTCS MPE3eHTAIHEH
(meMoHCTparmel y4eOHbIX MaTepHUaloB, MPEACTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHCTEMaX, B
T.4. WWUTFOCTPATUBHBIX, TPa)UIeCKUX, ayTU0- ¥ BUICOMATCPHAIIOB).

[IpakTuyeckoe 3aHsATHE B (OpPME TMPE3CHTAMU — MPEICTABICHUE pPE3YJIbTaTOB
HpOGKTHOﬁ NI HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTU C HUCIIOJIB30BAHUCM CHCHHUAIIU3UPOBAHHBIX
IPOrPaMMHBIX CPEI.

VYaenpHBI BeC 3aHATHHA, MPOBOJUMBIX B HWHTEPAKTHBHBIX (opmax, ompeaessercs
TJIABHOW TIEJIBI0 MPOTPaMMBI, OCOOCHHOCTHIO KOHTHHTEHTA OOYYAIOIIMXCS M COJCpKaHHEM
KOHKPCTHBIX AWCHUIUINH, U B LCJIOM B yqe6HOM nponecce OHU NOJIKHBI COCTABJISITb HC MCHEC

OTIpeNIeIEHHOTO MPOIIEHTAa OT BCEro 00beMa ayJTUTOPHBIX 3aHATHA.
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3. YciaoBus peasu3anuu o01meo0pa3oBaresibHON yueOHol q1ucuuninubl Puznka

OcBoenne mnporpamMMmbl y4yeOHOW aucuuIUiMHbl DU3KKa MNpeanosaraeT Halu4yhe B
npoeCCHOHAIBHOW ~ 00pa30BaTeIbHOM  OpPraHM3allid, pean3yrolieii  00pa3oBaTelbHYIO
nporpammy cpeaHero oomiero oOpaszoBanusi B mpenenax ocBoeHust OIIOIT CIIO na 0Gaze
OCHOBHOTO 0011ero o0pa3oBaHus, y4eOHOrO KaOWHETa, B KOTOPOM HMEETCS BO3MOXHOCTh K
oOecrieynTh CBOOOJHBIN AOCTYn B VIHTEpHET BO BpeMs y4eOHOro 3aHSATHS M B IEPHOA

BHEYYCOHOMU JIEATEITLHOCTH O0YJarOIINXCS.

3.1 TpeGoBaHusl K MUHUMAJIbHOMY MAaTEePHAJIBLHO-TEXHHYECKOMY 00ecneYeHH IO

[Tomenienne kaOUHETOB yAOBIETBOPsET TpeOoBaHUAM CaHUTAPHO-IHIEMUOIOTUYECKUX
npaBua u HopMmaTuBOB (CanlluH 2.4.2 Ne 178-02) m ocHamieHO THUIIOBBIM OOOPYIOBaHUEM,
YKa3aHHBIM B HACTOSIIMX TPeOOBAHUSIX, B TOM YHUCIE CIEIUAIU3UpPOBAHHAS ydeOHas MeOenb U
cpeacTBa OOy4YeHHS, JOCTATOYHBIMH IS BBHIMOJTHEHHS] TPeOOBaHUI K YpPOBHIO TOJATOTOBKH
oOydJaronuxcs.

KaOuneTrsl ocHamieHbl MyJIbTUMEIUNHHBIM OOOpPYJOBaHHEM, IOCPEICTBOM KOTOPBIX
Y4aCTHUKH 00pa30BaTeIbHOrO MpoIecca MOTYT NPOCMATpUBaTh BHU3YalbHYIO, CO3/1aBaTh
MpEe3eHTAINH, BUCOMATEPHUATIbI, HHBIC JOKYMEHTHI.

B cocraB y4eOHO-METOAMYECKOTO M  MaTepUaibHO-TEXHUYECKOTro 00ecredeHUs
nporpaMMsbl yueOHOM nuciuuruinabl Ousmnka BXOIAT:

—  MHOro()YHKIIMOHAJIbHBIN KOMILIEKC MTPEToaBaTes;

— HarjasgAHble TOCOOMS (KOMIUIEKTHI Y4eOHBIX TaONWIl, I[JJAKaTOB, IOPTPETOB
BBIJIAIOIINXCS YUCHBIX, [T03TOB, MHUCATENeH U 1p.);

—  uHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIE CPEJICTBA;

—  DKPaHHO-3BYKOBBIC TTOCOOUS;

— KOMIUIGKT TEXHHYECKOH [OKyMEHTallud, B TOM WYHCJIE IMacrmopra Ha CpeIcTBa
00ydeHus, THCTPYKIIUH 110 UX UCIIOJIb30BAHUIO U TEXHUKE 0€30MaCHOCTH.

[lepedenr cpencTB MaTepHATIbHO-TEXHHYECKOTO obecrieueHus s odydenuss mo OV .01

Pycckuii si3b1k TipeacTaBieH B Tabnauie 3
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Tabmuma 3- IlepedyeHpb CpeACTB MaTEPHAIBHO-TEXHHUYECKOTO OOecmedeHusl it OOy4eHHS I10

OV/1.10 ®uzuka

Habop mabopartopusiii "MexaHnunka"
(pacmipeHHsIi) - 1 mT.,

Hab6op maboparopssrii "Ontrka"
(pacmupenHsIii) - 1 mr.,

Hab6op nabopatopusrii "TemmoBsie siBieHms" -
1 1.,

I'mo6yc momuruueckwii 320 mM. - 1 mit.,
Ta6mmme! "I'eorpadust. JkoHOMHYECKAs U
conuajbHas reorpadus mupa (12 tadmui) - 1
KOMILL.

[Tonutuaeckas kapra mupa - 1 mr.
Mopnenp-anuinkanus "buocnaTe3 6enka” — 1
T,

Mopenb-ammmkanus " J{eIeHue KIeTKH.
Muto3 u meiio3" — 1 mrT.
Mogpenp-anmuukanys ""Kinaccudukamms
pacTeHM U )KUBOTHBIX" — 1 mIT.

Tab6mmma "Bo3MoXHBIC TTyTH PEIICHIS
akojorudeckux mpodsem"700*1000 (BuHmIT) —
1 .

Tabmuua "Kpyroopot BeriecTs B Orocdepe”
700*1000 — 1 mIT.

Ta6mmma "[loToku SHEPTUY U THIIEBHIC TSN
B 6uocgepe" 700%1000 - 1 .

Taomuus! "buomorus 10-11 xit.
OBosononHoe yaeHue». 10 muctoB. — 1
KOMILI.

Jlocka uist CyIIKH XUMHYECKOH MOCyAbl - |
IIT.

KoMruiekT cpencTs st MHIUBUAYTBHON
3aIIUTHI - | KOMIUI.

Jloxka A1 C)KUTaHus BEIIEeCTB - | ImT.
CrnupToBKa IEMOHCTpaMOHHAs - 1 ImIT.
Bymaxknsie punstpsr 12,5 cm (100 mwrT.) - 1
KOMILIL.

Becn 31eKTpOHHEIE Ta00paTOPHEIE (TOYHOCTH
0,01 1) -1 mrT.

Habop 6anok 15 M m1st TBEpABIX BEIIECTB - 3
KOMILIL.

Habop cxissHok 30 M1 17151 pacTBOPOB
PEaKTHUBOB - 5 KOMILL.

IIpobupka I1X-14 - 50 .

Crakan xumuyeckuii 100 mi co mkaunoit [111 -

HanmenoBanme OCHAILIEHHOCTD CIIEMaIbHBIX ITOMEIICHUH 1 Ilepeuens JIMIIEH3MOHHOTO
CIIeIMaTbHBIX TIOMEIICHUH JUISI CAMOCTOSITSIIHHON paOOThI MPOrpaMMHOT0 00eCTICUeHUsI.
HOMEIIEHUN U PexBU3UTEI

MOMEIIEHUI JUIs MTOATBEPIKAAIOIIETO
CaMOCTOSATEILHOU JIOKyMEHTa

paboThI

Kabuner 39 mocagoIHBIX MECT, MPETO0IaBaTeIHLCKOES IIporpamMmMHOe oOecriedcHe
€CTECTBEHHOHAYYHBIX | MECTO, IOCKA, HATTISTHBIC TTOCOONS no aunensun GNU GPL: 7-
JUCIUTLINH; Zip, Blender, GIMP, Google
JlekmonHas Ha6op "T'a3oBble 3akoHbl" - 10 1T, Chrome, Inkscape, LibreCAD,
aymutopus (212) Ha6op "Kpucrammzanus" - 10 mr., LibreOffice, Maxima, Mozilla

Firefox, Notepad++, StarUML
V1.
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1 .

[naTtenp-noxeyka - 3 mT.

rtatus ans npobupok 10 raesn (monausr.) - 4
T,

banka o peaktuBbl S00 MIT TOTUATHIICHOBAS
- 10 mr.

banka nox peaktussl 500 M1 U3 TEMHOTO
cTeKia ¢ mpoOkou - 30 mir.

Boponxka B-75 IIIT - 2 mT.

KommnexT mepabix k010 (12 mT.) - 1 koM.
KommnekT nunerok (9 mr.) - 1 koM.
KowmrutekT crakaHOB IIacTUKOBBIX (15 mmT.) -
1 xomrI.

KoMITIeKT cTakaHYMKOB TSI B3BEIIMBAHUS
(610KC) - 1 KOMTLIL.

Hab6op ckistHOK 17151 pactBopoB 250 M. - 1
KOMILI.

ITect Ne 2 - 3 mir.

Crynka ¢apdoposas Ne 2 - 3 .

Hab6op Ne 16 BC "Meraisl, okcuasr” - 1 mir.
Ha6op Ne 17 C "Hurpatst" (Manblif) - 1 mr.
Ha6op Ne 4 OC "Oxkcuapt" - 1 mT.

Hab6op Ne 6 OC "lllenounsie u
MIEJIOYHO3EMELHBIE MeTaIbI" - 1 1IIT.
Ha6op Ne 10 OC "Cynbdatbl. Cynbursl.
Cynbduasr" - 1 mr.

Tabmuia "llepuomuieckas CUCTEMA XHIM.
anemeHToB J[.M.Menzaeneesa" - 1 mt.
Ta6mmma "lIpaBmira TeXHUKHA 6€30TIaCHOCTH
npu paboTe B XUMUUECKOM KabuHere" - 1 mT.
Tabmutp! "OCHOBBI XUMUYECKUX 3HAHUM.
IIpaBuia mpoBemeHus 1a60paTOPHBIX PaboT" -
1 mT.

Tabnuua "DneKTpOXUMHUECKUH P
HanpsKeHU MeTaios" - 1 mrT.

bymara unankaropHas yHuBepcaipHas - 1
KOMILIL.

3.2 UndopmanuonHoe odecriedeHne 00y4eHus

B O6ubnuoreunsiii hoHA BXOAAT y4eOHUKH, yueOHO-MeToaudeckue KoMIUIeKThl (YMK),
oOecrieynBarOIIMe OCBOCHUE y4eOHOW aucuuIuiHbl Dusnka, pPEKOMEHIOBaHHBIC WM
JOTIYIICHHBIE N7 MCIOJb30BaHUS B MPOo(ecCHOHANBHBIX 00pa30BaTENbHBIX OpraHU3aIUsX,
peam3yronmux 00pa30BaTeNbHYI0 TPOrpaMMy CpeaHero oOmiero oOpa3oBaHUS B Mpeaenax
ocsoenust OITOIT CITO na 6a3e 0CHOBHOTO 00IIIero 00pa3oBaHusI.

B nporecce ocBoeHust mporpamMmbl y4eOHOW AUCHUTUTNHBI DU3KKA CTYACHTHI AOJDKHBI
UMETh BO3MOXXHOCTH JIOCTyNa K DJIIGKTPOHHBIM Yy4YeOHBIM MaTepuajiaM I0 TIPEIMETY,
UMEIOITUMCSI B CBOOOJTHOM JOCTyre B ceTH VHTepHeT (dJMIEKTPOHHBIM KHHUTaM, MPAaKTHUKyMam,

TecTaM u Jp.).
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OcCHOBHBIC HCTOYHUKU:

JJ151 CTy1eHTOB:

Jlorsunenko O. B. ®@usuka (mns CIIO). YueOuuk : yuebnuk / O.B. JlIorBuHEeHKO. —
Mocksa : KnoPyc, 2019. — 341 c. https://www.book.ru/book/929950/view2/1

HOmutpueBa B.®. ®usuka m1s nmpodeccuit U crenuaibHOCTeH TeXH. Mpoduis: YIeOHUK
IUISL CTYH. yupexaeHuil cpea. mpod. oOpasoanus /B.®. JImurpuena.-4-¢ uzmd., crep.- M.:
Axanemns, 2017.-448 c.

s npenoaasaresieii:

1. [Munckuit, A.A. ®usuka : yaeOnuk / A.A. [Tunckwii, ['.}O. ['pakoBckuii ; moa oo,
pen. FO.W. Jluka, H.C. [lypsimieBoit. — 4-e uzn., ucnp. — M. : DOPYM : UHOPA-M, 2017. —
560 c. : 1. — (Cpennee npodeccruoHanbHOE 00pa30BaHMUE).

http://znanium.com/catalog.php?bookinfo=559355

2. TapacoB O.M. JlaGopaTopHble pabOThI 10 (PU3UKE C BONPOCAMH U 3aJaHUAMU :
yue0. mocobue / O.M. TapacoB. — 2-e uzn., ucnp. u gom. — M. : DOPYM : UHDOPA-M, 2018.
— 97 c. — (Cpennee npodeccnoHanbHOE 00pa3oBaHue).

http://znanium.com/catalog.php?bookinfo=915852

3. Tpodumona, T.U. Kypc dbuszuku ¢ mpumepamu pemieHus 3aaad B 2-X Tomax. Tom 1
: yaeOonuk / T.U. Tpodumona, A.B. dupcoB. — Mocksa : KaoPyc, 2017. — 577 ¢. — Jlns CIIO.
https://www.book.ru/book/921510/view2/1

4. Tpodumona, T.U. ®usuka: Teopusi, perieHue 3aad, JEKCUKOH : yueOHOe mocooune
/ T.N. TpodumoBa. — Mocksa : KuoPyc, 2017. — 315 ¢. — CIIO.
https://www.book.ru/book/921942/view2/1

5. Tpodumona T.W. ®uzuka ot A no i : cnpaBounuk / T.U. Tpodpumosa. — Mocksa

: KaoPyc, 2016. — 300 ¢. — Jlmst ccy3oB. https://www.book.ru/book/918094/view?2/1

HNHuTepHeT-pecypcsl

1. www.eor.it.ru/eor (yu4eOHBIi mopTal 1o ucnoyibzopanuio JOP).

3.3 Ilepeyenb HHGPOPMALMOHHBIX TEXHOJIOTHIl

B pamkax wu3ydyeHUS IUCHMIUIMHBI HCHOJB3YIOTCA CleAylomre HH()OpMaIMOHHBIE

TCXHOJIOTHH:
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— DJIGKTPOHHBIE 0O0pa3oBaTelIbHBICE PECYpChl, B KOTOPHIE BXOMAAT JIIEKTPOHHAS
oOpazoBatenpHas  cpena  AkagemMud — (pacroNioKeHHass MO AJIEKTPOHHOMY  aJIpecy
http://185.18.111.102/moodle/course/index.php?categoryid=>54), ANEKTPOHHO-OMOIMOTeYHAS
cucTema «Znanium.comy (pacmonokeHHast o AIIEKTPOHHOMY aapecy
http://znanium.com/catalog), snekTpoHH0-OnbIMOTeUHas cucteMa «Ibooks.ru» (pacronokeHHas
o 3JIEKTpOHHOMY ajpecy https://ibooks.ru/home.php?routine=bookshelf);

— TPE3CHTAIlMOHHBIC MaTepHallbl, pa3pabOTaHHBIC B IENSAX BHU3yaJIH3alMH Y4eOHOTO
Marepuajia ¥ TIOBBIIICHHWS HATSATHOCTH OOYYCHHs, B COOTBETCTBUM C KaJCHIApHO
TEMATUYCCKUM IIJIAaHOM 110 JUCHUIIIIMHE,

— B paMKax M3Yy4eHHS AUCIUIUITMHBI UCIIONB3yeTCs makeT nmporpamm Microsoft Office.

3.4 YciaoBusi peaqu3alu¥ NPOrpamMMmbl JJIsi 00y4YAIOIIMXCA HHBAJMIOB H JIHL C

OrpaHU4Y¢HHBIMH BO3MOKHOCTAMMU 310POBbA

Copepxanne cpeaHero mpodeccHoHaTbHOTO 00pa3oBaHUS W YCIOBUS OpraHU3alud
o0y4yeHHsT OO0YYaloUMXCsi C OCOOBIMM 00pa30BATENbHBIMH IOTPEOHOCTAMHU ONPEACISIIOTCS
aJlanTUPOBAHHOM 00Pa30BATEIHHOM MPOTPAMMON.

O6yuenne 1o o0Opa3oBaTEeNbHBIM MPOTpaMMaM  CpPEAHET0  MpodeCcCHOHATBHOTO
0o0pa3oBaHUsl OOYYAIOUIMXCS C OTrPAaHHYEHHBIMH BO3MOXKHOCTSMHU 370pOBbS Ha (aKyJabTeTe
cpeaHero  Mpo(ecCHOHAIBHOTO  O0pa30BaHMsS  aKaJeMHHM OCYLIECTBISIETCA C  Y4E€TOM
0COOEHHOCTEH TMCUXO(PHU3NUECKOTO PA3BUTHS, MHIMBHIYATHHBIX BO3MOXXHOCTEH W COCTOSHHS
3JI0POBbBSI TAKUX O0YUYAFOIIIHXCSI.

CrnenuanbHble YCIIOBUSI BOCHHUTAHUS M PA3BUTHUS TAKUX OOYYAIOUIUXCS, BKJIIOYAIOT B
ceOst:

- HCIIOJIb30BaHKE CIICIUAIBLHBIX 00pa30BaTEeIbHBIX MPOTPAMM U METOAOB OOyUEHUS U
BOCITUTaHHS,

- HCHOJB30BAHUE CIEUUAIBHBIX YYEOHHMKOB, Y4YEOHBIX IOCOOMH W JIUAAKTUYECKHX
MaTepHaJIoB MO JUCHUILIIMHAM CIIEHUAIbHOCTH,

- OCHAIlleHWE 3[aHUs CHCTEMaMH IMPOTHUBOIIOKAPHON CHTHAIM3AIMU W OIOBEIICHUS C
OyOJMPYIOIIMMH  CBETOBBIMH  YCTPOWMCTBAMH, WH(MOPMAIIMOHHBIMH Ta0JI0 C TaKTHUJIBHOM
(mpocTpaHCTBEeHHO-penbedHOM ) nHDOpMaLUen u p.

- CICIMANbHBIX TEXHUYECKHX CPEACTB OOYyYeHHUsS KOJUIEKTHBHOTO M WHAMBHUIYaTbHOTO
MIOJIb30BAHUs, HANPUMEP, WCIOJIb30BAHUE MYJIBTUMEIUNWHBIX CPEICTB, HAIWYHE OPTTCXHHKH,
CIaNI-TTPOEKTOPOB, AIEKTPOHHON JTOCKH C TEXHOJIOTHUEN JITA3€pHOT0 CKAaHUPOBAHUSI;

- olecrieyeHHEe BO3MOXHOCTH IMCTAHIIMOHHOTO 00ydeHust (asekrponHsle YMK mms
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JTUCTAaHIIMOHHOTO OOYYEeHUS, yUeOHUKH Ha DJICKTPOHHBIX HOCUTEIAX U Jp.)

- TPEIOCTaBJICHUE YCIYI AaCCUCTEHTa (ITOMOIIHMKA), OKAa3bIBAIOIIErO OOYyYaroIIUMCS
HEO0XO0IUMYIO TEXHUYECKYIO TIOMOIIIb,

- HaJIW4YHE KOMIBIOTEPHOW TEXHWKH M CIHEIHAIBHOTO IMPOTPAaMMHOI0O OOecredeHus,
aJanTUPOBAHHBIX J11 MHBAIUIOB 1 Jull ¢ OB3;

- obecrnieueHue JOCTyMa B 3AaHUs1 00pa30BaTeNbHBIX OpraHU3aLUi U Jpyrue ycloBus, 6e3
KOTOPBIX HEBO3MOXHO WJIM 3aTPYAHEHO OCBOEHUE 00pa30BaTEIbHBIX MPOrPaMM 00YUaAIOIIUMHCS
C OrpaHMYCHHBIMH BO3MOKHOCTSIMU 370POBBSI.

- KOMITJICKTOBaHUE OMOIMOTEK CIEIUATFHBIMU aIallTUBHO-TEXHUYECKUMH CpPEACTBAMHU
s nHBanMuaoB U jun ¢ OB3 (roBopsAmmiMu KHUramMu Ha (iem-kapraXx W CHelHaIbHBIMU
anrmapaTaMu JJIsl UX BOCIIPOU3BEACHUS).

B memsx JOCTYMHOCTH TIOJMYYEHHs CpEOHEro Mpo(ecCHOHAIBHOTO 00pa3oBaHUs
o0ydJaronMucs ¢ OCOOBIMH  00pa3oBaTeNbHBIMH MOTpeOHOCTAMH akagemuern WMMCUT
o0ecrieunBaeTcs:

1) 15 0O6ydaroUMXCsl C OTPAaHUYCHHBIMHA BO3MOYKHOCTSIMH 3/I0POBbsI 110 3PEHHIO:

- amanTanus O(UIMAIEHOTO caiiTa akageMuH B ceTH VIHTepHET C ydeToM OCOOBIX
NOTPeOHOCTEH WHBAJIHMIOB IO 3PCHHUI0 C TMPHBEICHHEM WX K CTaHIApTy IOCTYITHOCTH BeO-
KOHTEHTa U BEO-CEpBUCOB;

- pa3MelleHHe B JOCTYHHBIX Ui OOYyYaroIIMXCsl, SBISIOIIMXCA CICNBIMH MU
c1abOBHUIAIIMMH, MECTaX M B QJaNTHPOBAHHON (opMme (C y4eTOM HX OCOOBIX MOTPEOHOCTEH)
CIpaBOYHON MHGOPMAIIMN O PACTTUCAHUU JICKITUH, y4eOHBIX 3aHATHH (J0HKHA OBITH BHITIOJIHEHA
KPYIHBIM (BBICOTA IPOMHMCHBIX OYKB HE MeHee 7,5 cM) pelabeHO-KOHTPACTHBIM MIPpUPTOM (Ha
6enoM win xéntoM (one) u npoayoimpoBana mpudTom bpaiins);

- oOecrieyeHre BhIITYCKa AIbTEPHATHBHBIX ()OPMATOB TIEUATHBIX MAaTEpUATIOB (KPYITHBIH
mpudT WK ayanodaiie);

- obecrieueHue a0CTyma OOYYaIOMIErocs, SBISIONIETOCS CIENbIM W HCIOJB3YIOMIETO
co0aKy-noBOABIPS, K 3/aHUI0 00pa30BaTENbHOM OpraHW3allM{, PAcloNararoiiero MeCTOM s
pa3MenIeHus COOAKU-TIOBOIBIPS B YaChl OOYUEHHS CaMOT0 00y4JaroIIerocs;

2) nnst O0YYarOIUXCsl C OTPAHMYCHHBIMEA BO3MOYKHOCTSIMH 3JI0POBBSI 11O CITYXY:

- ny0nMpoBaHue 3BYKOBOW CIIPaBOYHOM MH(OPMAIMM O paclyCaHUM Y4eOHBIX 3aHATUN
BU3YaJIbHOU (YCTaHOBKa MOHHMTOPOB C BO3MOXXKHOCTBIO TPAHCISIMU CYOTHUTPOB (MOHUTOPHBI, UX
pa3Mephl U KOJIMYECTBO HEOOXOAUMO ONPEACTISATh C YIETOM Pa3MEepPOB IMMOMEIICHHS);

- obecrieueHre HaISKAIIIMMHU 3BYKOBBIMH CPEJICTBAMH BOCIIPOU3BEICHHS WH(OPMAIIHH;

3) i oOydarouuxcsi, UMEIOIMX HapyUIeHUs ONOPHO-IBUTATEIbHOIO arnmapara,

MaTCpUAIIbHO-TCXHUYCCKHUC YCJI0BUsA JOJIDKHBI obecneunBaTh BO3MOXXHOCTb
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OECIPEATCTBEHHOTO JOCTYINa OOYYAIOIMMXCs B Y4EeOHBIE MOMEUICHHUS, TyaJeTHBIE W JIPYTHe
IOMEIIeHUsI 00pa30BaTeNbHONW OpraHM3alUMU, a TakXke WX TIpeOblBaHME B YKa3aHHBIX
NOMEIICHUAX (HAIMYME MaHIyCOB, MOPYYHEH, paCIIMPEHHBIX JABEPHBIX MPOEMOB, JU(TOB H
JIPYTUX TPUCTIOCOOICHUI).

4) Ilpu momydeHUW CpemaHero mnpodeccCHOHaTLHOTO O00pa3oBaHUS OOYYAOIIMMCS C
OTPaHUYEHHBIMH BO3MOXKHOCTSIMH ~ 3J0POBBSl  aKaJeMUEH TMpeaoCTaBIAIOTCS  OecIuiaTHO
crienManbHble Y4eOHUKH W y4deOHble TocoOusi, MHas y4deOHas JTUTepaTypa, a TaKkKe YCIyTd

CYpAOINEPEBOTYUKOB U TU(DIOCYPI0TIEPEBOAUNKOB.
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4.XapaKkTepucTHKA

OCHOBHBbIX

BHU/JOB  JIeSITEJIbHOCTH  00Yy4aroIMXcs

o01eo0pa3oBaTeIbHOM y4eOHOM TucnuninHe Ousnka

Coaep:xkanue o0yueHust

XapakTepucTUKA OCHOBHBIX BU/I0B /1eATeJIbHOCTH
o0yyaromuxcs (Ha ypoBHe y4eOHbIX JAeiCTBHIT)

dyHTaMEHTAIbHBIC ¢usznyeckue | OOBsICHEHHE byHIaMEHTATBHBIX (bU3UIECKUX
3aKOHBl ¥ TPUHIMIBI, JIEKAl[Ue B | 3aKOHOB W MNPHUHIUIOB, JIEKAINIMX B OCHOBE
OCHOBE COBPEMEHHOH (DU3UYECKOM | COBPEMEHHOM (PU3MUECKONW KapTHUHBI MUPAa.
KapTUHBI MUDA,

Haubonee BaxkHble OTKpeITUA B | OOBsICHEHHE U 3HAHUE HanOoJiee BaKHBIX OTKPBITHMA
o0nactu (1076370978 OKaszaBIIue | B o0OnacTé (PU3HMKHM, OKAa3aBIIUX OIpeesiolee

OMpCACIIAOIICS BIIMAHNUEC HAa PAa3BUTHUC
TCXHUKU U TCXHOJIOTHUU,

BJIMAHHE HA Pa3BUTUC TEXHUKN U TCXHOJIOT'UH,

Metobl HAy4YHOTO no3HaHus | OObsCHEHUE U 3HaHWE METOJ0B HAyYHOTO MO3HAHUS
HpPUPOIBL, IIPUPOIBL;

[IpakTuecku ucronb30Bath | [I[puMmenenne pu3ndeckux 3HaHUH.

bu3nvecKue 3HaHU

OuenuBath JNOCTOBEPHOCTH | IIpakTHueckoe NMpUMEHEHUE €CTECTBEHHO- HAYYHOU

€CTECTBEHHO- HAyYHOUN MH(pOpMaIuy;

nH(popManuu,

Pa3BuBaTh mo3HaBaTENbHBIM MHTEPEC,
UHTEJUICKTYyaJIbHbIE W TBOPUYECKHUE
CIIOCOOHOCTH B rporiecce
npuoOpeTeHusl 3HaHUM M yMEHU#l 1o
busmuke v WCIIOJIb30BaHUEM
pa3IMYHBIX UCTOYHUKOB MHPOPMAITUN
U COBPEMEHHBIX HWH(OPMAIMOHHBIX
TEXHOJIOTHii;

Pa3Butne M03HABATEIBHOTO UHTEpeca,
MHTEJUIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH B
poIriecce MpUOOPETCHMS 3HAHUI U YMEHUHN

BocnutsiBath yOeX1€HHOCTh B
BO3MOXKHOCTH  TO3HAHHUS  3aKOHOB
OPUPOJBI, HCIIONb30BAHUS 3aKOHOB
NPUPOJBI, HCIOJb30BAaHUE 3aKOHOB
bu3uKn Ha Omaro  pa3BUTHS
YeJI0BECUCCKOM ITUBUIIU3AIIN;

YO6exx1eHHOCTh B BO3MOXKHOCTH TO3HAHUS 3aKOHOB
MPUPOMABI, HUCIOIB30BAaHUS  3aKOHOB  IPUPOJIBL,
WCIIOIb30BaHNUE 3aKOHOB (PM3HMKH Ha OJIaro pa3BUTHS
YeJI0BCUECKOM ITMBUIN3AINIH;
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[lpu oOCyXIeHHH COTPYAHHYATH B
MPOIIECCE COBMECTHOTO BBITIOJTHEHHUS
3a7a4, YBaXHUTEIHHO OTHOCHTCS K
MHEHHUIO ONIMOHEHTA npooiiem
€CTECTBEHHO- HAYYHOTO COJICPKAHUS;

CoBMecTHOE BBHITMIONHEHUE 337ady, YBaXHUTEIHHOE
OTHOIICHHUC K MHCHHIO OIIIOHCHTA ITPU O6CY)K,Z[€HI/II/I
poOJIEM eCTECTBEHHO- HAYYHOTO COJICPIKAHHS,

Hcnonab3oBarth PHOOpPETEHHBIC
3HaHWS W YMEHHS [UIsl PEIICHHS
MPAKTUYECKUX 3a7ad TOBCETHEBHOM
JKM3HH, oOecmeueHus Oe30HacHOCTH
COOCTBEHHOW >KU3HU, PAIlIOHAIBLHOTO
PHUPOJIONIONB30BAaHUS M OXPaHBI
OKpYXKaroIIe cpelbl U BO3MOXKHOCTh
NPUMCHCHUS 3HAHWHA TPH PEIICHUH
3a/1a4, BOSHUKAIONINX B MOCIEAYIOMIEH
POo(heCCHOHATTLHOM NI TCIIEHOCTH.

Pemienne npakTthueckux  3agady  MMOBCEIHEBHOU
JKM3HHM, oOecrmeueHus Oe30MacHOCTH COOCTBEHHOMU

KU3HU, PALMOHAIBHOIO IPHUPOAOIOIB30BaHUS U
OXpaHbl OKpYKamIle cpeasl M BO3MOXKHOCTH
NPUMEHEHHUsI 3HAHUM [pU  pELIEHUM  3a1ad,

BO3HHUKAIOIIMX B IMOCIeaytomeid mpodeccuoHaabHOM
ACATCIIbHOCTH.

[IpoBoauTts HaOJIIOEHNS,
IUTAHUPOBATh u BBITIOJIHSATH
OKCIIEPUMEHTHI, BBIIBUTaTh THIIOTE3bI
U CTPOUTH MOJCIH, HPUMCHSITH
MOJTy4YeHHBIC 3HAHUSA TO (DU3HKE IS

0OBSICHEHUS Pa3HOOOpPa3HBIX
bu3UYeCKUX SBICHUA H  CBOWCTB
BEIIIECTB

BrinonHenue 3KCEepUMEHTOB, BBIABUTATh TUIIOTE3bI
U CTPOUTHh MOJIEIH, IIPUMEHSTH TOJyUCHHBIC 3HAHUS
no ¢usnke And OOBSCHEHHS Pa3HOOOPA3HBIX
(bUBUYECKUX SIBICHUW U CBOMCTB BEIIECTB
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5. KoHTpoib M OLEHKA pPe3yJbTAaTOB

JUCHUININHBI PU3HKA

0CBOEHHSI 001Ie00pa3oBaTeILHOH YyueOHOI

Pe3yabTarsl 00yyeHus
(0CBOCHHBIEC YMEHUS1, YCBOCHHbIE 3HAHUSA)

®opMbl M METOBI
pe3yJabTaToB 00y4eHHus

KOHTPOJIA H OULCHKH

YmMmenus:

- OLEHHUBATh JOCTOBEPHOCTb  €CTECTBEHHO- | |.BbimonmHeHue y4yeOHBIX MHAWBUIYANbHBIX U

Hay4YyHOU nH(pOpManmu; TPYNNOBBIX 33JaHW B XOJE€ CEMHUHApPOB H
MPAKTUYECKUX 3aHITUH;

pa3BHUBaThH MO3HABATEJIbHBII unrepec, | 1.KonTponbHbIi onpoc (ycTHBIN W

WHTEIJICKTyaIbHbIC u TBOPUYECKHE | MUChMEHHBIN);

crocoOHOCTH B Tporiecce mpuodperenus | 2. TectupoBanue;

3HaHUH W yMeHuH 1o  ¢u3uMKe ¢

UCIIOJIb30BAaHUEM  PA3IUYHBIX  HUCTOYHHKOB

uH(popMaIun " COBpPEMEHHBIX

MH(OPMalMOHHBIX TEXHOJIOTHUI;

BOCIIUTHIBATH Y6G)KI[GHHOCTB B BO3MOXXHOCTH

1.BoimonHenne y4eOHBIX WHAMBHAYAIBHBIX U

MO3HAHUS 3aKOHOB TMPUPObI, HCIOJIb30BAaHUS | TPYNIOBLIX 3aJaHUd B XOJ€ CEMUHApOB U
3aKOHOB TMPHUPOJIbI, HUCHOJIb30BAHUE 3aKOHOB | MPAKTHUUYECKUX 3aHSATUH;

bu3uKn Ha 0Oyaro pa3BUTHUSA YEIOBEUECKOU

OUBHUIIIN3allUU,

- TIpu OOCYXKIEHUU COTpyaHWYATh B mporiecce | 1.KoHTpoapHbIi onpoc (ycTHBIT W

COBMECTHOT'O BBITTOJTHCHUS 3a7a4, | TUCbMEHHBIN );

YBOKHUTEIBHO OTHOCHUTCSA K MHeHuIO | 2. TectupoBanue;

OTIMOHEHTa TPOOJIEM eCTECTBEHHO- HAyYHOTO

CcoepKaHu4,

UCIIONIb30BaTh NPUOOpeTeHHBbIE 3HaHUs U | |.BeimomHeHue y4ueOHBIX WHAWBHIYANBHBIX U
YMEHHS JUISl PEIIeHUs MNPAKTUYECKUX 3aJad | TPYNIIOBBIX 3aJaHUM B XOJI€ CEMHUHApoOB U
MMOBCEOHEBHOM JKU3HHU, oOecrieueHus | MPaKTUIECKUX 3aHATHH;

0€30I1acHOCTH COOCTBEHHOI JKH3HU,

palMOHATBHOTO  MPUPOJOMOJIB30BAHUA U

OXpaHbl OKpPYXKaroliel Cpeabl U BO3MOXHOCTh
IIPUMEHEHUs 3HAaHUM IIPU pELICHUU 3a/ad,
BO3HHUKAIOIINX B V(IO (1 4% (011 (7
npodecCHOHATLHOMN e TEIbHOCTH.

OPOBOIUTH HAOMIONEHMs, IUIAHUPOBAaTh U | DKCIEpTHAs OIeHKa padoT  CTYAEGHTOB C

BBINOJIHATh HKCIEPUMEHTHI, BBIJIBUTATh | UCIOJIb30BAHUEM MHTEPAKTUBHBIX TEXHOJIOTUI

TUIOTE3bl M CTPOUTH MOJENH, IPUMEHATH

NOJy4YeHHble  3HAaHUA 1O  (Qu3MKe A

OOBSICHEHUSI ~ Pa3HOOOPA3HBIX  (PU3NYECKHUX

SBJICHUI U CBOWCTB BEUIECTB

3HaHUS: 1.BoimonHenue y4eOHBIX HMHIMBUAYAJIbHBIX U
IPYNIIOBBIX 3aJ@HUM B XOJE€ CEMHHAPOB U
MIPAKTUYECKUX 3aHATUM;
2. IlogroroBka pedeparos;

dynnamenTanpHple  ¢pusndeckue 3akoHbl M | 1.KOHTpOIbHBIM oIpoc (ycTHBI WIn

IPUHIMIIBL, JISKAIIAE B OCHOBE COBPEMEHHOM
¢du3nUecKoil KapTHHBI MUPA;

MMUCbMECHHBIN );
2.TectupoBaHue;
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HanOoJyiee BaKHbIE OTKpHITHS B oOnacTu | KOHTpoIbHBIN ompoc (ycTHBII WIIn
Gu3KKY, OKa3aBIIME OMpENeNsioniee BIMSHUE | MUCHMEHHBIN);

Ha Pa3BUTHE TEXHUKHU U TEXHOJIOTHH; 2. TecTtupoBaHue;

3.IToarotoBka pedeparos;

Bunsl yaeOHOM, ayAUTOPHON U CAMOCTOSITETILHOM JIeTETbHOCTH CTYICHTOB:

- YCTHOE BBICTYILJICHUE;

— nHpopManmoHHass TepepaboTKa TeKcTa (COCTaBJICHHE TUTaHA, TE3HCOB,
KOHCIIEKTOB, aHHOTAIIUMN );

- HaOJII0/IEHUE U aHAJIN3 S3bIKOBBIX SIBJICHMIA;

— KOHCIIEKTHPOBAHUE;

- y4acTHe B BBICTYIUICHUSAX, 0OCYKICHUU TBOPUECKUX PadOT;

- oTeperKarolee YTeHHE JOMOTHUTEIbHBIX UCTOYHUKOB,;

- pelIeHre JUHTBUCTUYECKUX 3a]1aY;

— BBHITIOJTHEHHE pa300pOB;

- COCTaBJICHUE CXEM, TaOJIHII;

- OIHCAHHE S3BIKOBBIX SBJICHU;

- HalMcaHue TBOPYECKHUX padoT;

- BBITNIOJTHEHHUEC CaMOJUAarHOCTUKU BaHaHHﬁ.
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