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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpammy nucuunnnHel paspaboTtan(a)(vn) 3asenyownii kagoenpoit, o.H. (npodpeccop) EstiornH IM.A. (Kadenpa
aHanMTU4YecKomn Xxummm, Xummnyecknin nHctuTyT nm. A.M. Bytneposa), Gennady.Evtugyn@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
MNK-3 CnocobeH NPUMEHATb OCHOBHbIE 3aKOHbI ECTECTBEHHOHAYYHbIX JUCLMMAVH B
npodbeccnoHanbHoM OesTenbHOCTH

O6yyatolmiics, OCBOVBLUNA AUCLUMNNHY (MOOYNb):
JlonxeH 3HaTb:

3HaTb OCHOBHbIE MPUHLNNBI PYHKLIMOHMPOBAHUS 6I/IOCGHCOpOB Ha OCHOBE pPa3/INYHbIX 61ONOrMYECcKunx Monekyn um
MUKPOOPraHM3mMoB 1 noaoxonbl K UX KOHCTPYNPOBaHUIO N NCMNONb30BAHUIO B PA3/TUYHbIX obnactsx Haykn N TEXHUKWA;

JonxeH ymeTb:

YMeTb CaMOCTOATENbHO CTaBUTbL 334241 MO CO3OaHUI0 UMK npakTnyeckomy npmnMeHeHuto 6I/IOC€HCOpOB Onsa peweHuns
KOHKPEeTHbIX aHalIMTU4eCKnx 3anay

JonxeH Bnanetb:

BrnaneTb HaBbikamm nnaHNpPOBaHMSA NCCnenoBaHUM rNo Co3aaHnio 6VIOCGHCODOB ONsa pelweHnsa KOHKPEeTHbIX
aHannTn4yeckmnx 3agayd

JonxeH neMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

rOTOBHOCTb BlaaeTb OCHOBaMuy Teopun prH,D,aMeHTaﬂbeIX pa3nenos XxmMnn,

CNOCOBHOCTb NMPUMEHSTb OCHOBHbIE 3aKOHbI XMW NMPY 06CYXAEHUN NONYYEHHbIX PE3YNbTATOB, B TOM HY/CHE C
NMPUBNEYEHNEM NHEDOPMALIMOHHbBIX 623 AaHHbIX

2. Mecto gucuunnuHbl (Moayns) B cTtpyktype OMOIM BO

HaHnas gucuunnuHa (Moaynb) BkAodeHa B pasgen "61.8.10B.03.03 OucumnamHel (Mogynm)" OCHOBHOW
npocpeccroHanbHon obpasoBatensHol nporpamMmbl 04.05.01 "®yHaameHTanbHas 1 npuknagHas xumms (Puanyeckas
XUMUS)" 1 OTHOCUTCS K AUCLMNANHAM MO BbIGOPY.

OcsauBaetcs Ha 3 Kypce B 5 cemecTpe.

3. O6bem gucuunanHbl (MOAyNs) B 3a4eTHbIX eguHMLaX C YKa3aHMeM KONMYecTBa YacoB, Bbloe/IeHHbIX Ha
KOHTaKTHyI0 paboTy obyuyaloLmuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyualomxcs

Obwas TpynoeMKOCTb AUCLMMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eaMHMUL(bI) HA 72 Yaca(oB).

KoHTakTHasi paboTa - 37 yaca(oB), B TOM 4ncne nekuun - 36 4yaca(oB), npakTuyeckume 3aHstus - 0 yaca(os),
nabopaTtopHble paboTbl - 0 Yaca(oB), KOHTPOSb CAMOCTOSITENbHOW paboThl - 1 yaca(os).

CamocTositennHas pabota - 35 yaca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
dopma NPOMEXYTOHHOr0 KOHTPONS AUCLUMNANHBI: 3a4eT B 5 cemecTpe.

4. CopepXxaHue auCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONM4YecTBa akageMU4ecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOsITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Bupobl n yachbl
KOHTaKTHOW paboThbl,

Paspnenbl oucuuniavHbl / X TPYyAOEMKOCTb CamocrositenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTnueckune/laboparopHole
Jlekumn 3aHATUSA paboTbl

Tewma 1. BeegeHue. VicTopus
1. |pasBmTna 6GMOCEHCOPOB. 5 2 0 0 1
BuoceHcopsl B Poccuu.
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Buabl un yachbl
KOHTaKTHOW paboThbl,

Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumm 3aHATUSA paboTbl

Tema 2. OcobeHHOoCTH
2. |[MOnekynsapHOro pacnos3HaBaHus ¢ 5 2 0 0 2
y4actuem 6uomonekyn

Tema 3. Xapaktepuctuka
3 610NOrM4YEeCKX KOMMOHEHTOB 5 5 0 0 5
" |6uoceHcopoB. benkn n hepMeHTHbI.
OCHOBbI (PEPMEHTATNBHON KUHETUKM

Tema 4. NHrnbuposaHne oepMeHTOB.
4. KnHeTtnyecknin aHanma 5 2 0 0 2

Tema 5. AHTMTENA N @HTUrEHbI.
5. [MIMMyHHbIE peakunn. IHTepakTuBHbIi 5 2 0 0 2
onpoc.

Tema 6. OCHOBbI UMMYHOXUMNYECKOTO
6. y 5 2 0 0 2
aHanuaa

Tema 7. OHK v cuHTeTnyeckne 5 5 0 0 5
ONIUrOHYKNeoTUObl (anTamepsbl).

Tema 8. KneTtkun 1 cybkneTouHble
8. 3NEMEHThI. 5 2 0 0 2

Tema 9. Konnoksuym "buonoruyeckume
9. [oCHOBbI PYHKLIMOHNPOBAHUSA 5 2 0 0 2
6ruoceHcopoB”

Tema 10. Co3pnaHue 6MOCEHCOPOB:
10.[uMMobBMnn3aumns ruonornyeckoro 5 2 0 0 2
KOMTMOHEHTA.

Tema 11. Teopus
PYHKLIMOHNPOBaHNSA (epPMEHTHOro
ceHcopa (Ha npumepe rnoKo3HOro
11.[anekTpona). KomnbiotepHas 5 2 0 0 2
CUMynAaLMS PYHKLUMOHNPOBAHWS
MOTEHLMOMETPUYECKoro bruoceHcopa.

Tema 12. ONTMMM3aUnNs KOHCTPYKLIM
12 6roceHcopa ans peleHns 5 5 0 0 5
KOHKPETHbIX aHannTU4eckmx 3aaav.

Tema 13. MpumMeHeHne GroceHcopoB

13.|B MeOouumnHe (Kpyrnblid cTon - case 5 2 0 0 2
study).
Tema 14. MpumeHeHne BuoceHcopoB
14. B 3Konornu. MIHTepakTmBHbI onpoc 5 2 0 0 2
15 Tema 15. MpumMeHeHue GroceHcopoB 5 > 0 0 >

‘[B BrioTexHonoruw.
Tema 16. BrioceHcopb! 1

16.|HaHOTEXHONOrMK (KPYrAbl CTON - 5 2 0 0 2
case study)
Tema 17. BuoceHcopsbl B nuwweBsom

17. NPOMbILAEHHOCTK 5 2 0 0 2

Tema 18. NepcnekTvBbl pa3smTnA
6roceHcopoB. Kommepuunanusauums
18.|uccnenoBaHwnii B obnactu 5 2 0 0 2
610CEHCOPOB (KPYrNbliA CTON C
yyacTneM Beaylmx CneunanncTos).

Ntoro 36 0 0 35

4.2 CopepxaHue AUCUUMIUHbI (MOBYNSA)
Tema 1. BeepeHue. Uctopus passutus 6uoceHcopoB. BuoceHcopbl B Poccum.
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1. BeeneHue. ctopus passutus broceHcopoB. BruoceHcopsl B Poccun. MoHaTus "éuoceHcop” n "6noceHcopHoe
ycTpoicTBo" OCHOBHbIE YCNOBUS pa3BuTMs brioceHcopukm. Yenexu buotexHonorun. KucnopoaHsliii anektpon Knapka.
MepBble paboThl 1 Hay4YHble LIEHTPLI, paboTarowme B naHHoin obnactn B CCCP. Kpatkas xapakTtepuctuka
nccnenosaHui, nposoaumblx B 1991-2000 rr.

Tema 2. Oco6eHHOCTU MONIEKYNISIPHOrO pacno3HaBaHUs ¢ yyacTuem 6uomonexkyn

2. OCOBEHHOCTY MONEKY/SIPHOTO pacno3HaBaHus ¢ ydactuem 6riomonekyn. MonekynsipHoe 1 6uoxmmmnyeckoe
pacnoaHaBaHue. AdgrHHOCTb. OCOBEHHOCTM BUOXMMUYECKOTO Pacno3HaBaHNs Ha NpUMepe PepMeHTaTBHbIX 1
WUMMYHHbIX peakuuii. LieHTpbl cBa3biBaHusi, CTepuyeckne, anekTpocTatnieckme u cneumduyeckne B3anMoaencTemns kak
ocHoBa pacno3HaeaHmsl. CneumgmnyHOCTb U CeNeKTUBHOCTb, 3DGIEKTUBHOCTbL PACMo3HaBaHNs U YyBCTBUTENBHOCTb
onpegnenexusi. BuomumeTrka.

Tema 3. XapakTepuctuka 6Monornyeckux KOMNOHeHToB 6uoceHcopoB. Benku n doepmeHTbl. OCHOBbI
cdoepMeHTaTUBHON KUHETUKM

3. Xapaktepuctuka b1onornyeckmx KOMNoHeHToB BuoceHcopoB. benku n goepmeHTbl. OCHOBbI DEPMEHTATUBHON
knHeTnkn. CTpoeHue 6enkos. MepBMyHas, BTOPUYHAS, TPETUYHAS 1 YETBEPTUYHAS CTPYKTYPLI Benkos. dubpunnspHble
6enkn. AMVHOKMNCNOTHBIN cocTas BenkoB. DyHKUUM BENKOB: KaTtanMTmyeckas, onopHas, CTPoOMTENbHAS, TPAHCNOPTHAS.
depmeHTbl. Teopms nHOYLMPOBAHHOIO COOTBETCTBUS U KOMMNIEMEHTAPHOI0 B3auMOOENCTBUSA. AKTUBHBIA 1
annocTepuyeckun LeHTpbl doepMeHTa.

Tema 4. UHrnbnposaHue chepmeHToB. KuHeTMYECKMI aHanms3

4. NHrnbuposanne dpepmeHToB. KnHeTnueckunii aHanma. KnHetuka Muxasnuca-MeHTeH. Cniocobbl onpeneneHus
KMHETNYEeCKMX napameTpoB oepMeHTOB. OCHOBbI KUHETUYECKOrO aHanma3a UHrmbutopos. Beibop KoHUeHTpaumm
uHrnbutopa u cybctparta nns 06paTMoro MHrMbMPOBAHUS B 3aBUCMMOCTY OT MexaHu3ma peauun. BnusiHne
UMMOBMNN3aLMn PEPMEHTA HA KMHETWKY UHIMBUPOBaHWS.

Tema 5. AHTUTENna u aHTUreHbl. UMmyHHble peakuuwn. HTepakTUBHbIA ONpoc.

5. AHTUTENa 1 aHTUreHbl. VIMMyHHble peakumun. VIHTepakTuBHbIA onpoc. VIMMyHHasi cuctema 1 UMMYHHbIA OTKIUK
yenoseka. MIHnummnpoBaHue obpasoBaHns aHTuTen. MoHo- 1 NONWKNOHANbHbIE aHTMTeNa. MoHATME aHTUreHHOW
[eTepMnHaHTbl. [[anTeHbl, KOHbIOrauus ranTeHoB 1 NofyYeHne cneungnyHbIX aHTUTen Ha ranteHsl. OnpegenexHve
KWHETNYECKMX NapaMeTpoB B3aMMOOEACTBUS aHTUIeH-aHTUTEeNo. XapakTepucTnka adodUHHOCTM UMMYHHbIX
B3aMMOLENCTBUIA C MOMOLLbIO KNHETUYECKOr0 aHanmsa.

Tema 6. OCHOBbl UMMYHOXVUMMYECKOrO aHaNu3a

6. OCHOBbI MMMYyHOXUMUYECKOTO aHanm3aa. Obwre noaxoapl K pernctTpaumnm NMMyHHbIX B3aumonencTemin. MeTtka u
uHoukatop B3aumoneincTems. TpeboBaHus, NpeabssnsemMble K MeTkam. Cnocobbl BBEOEHNSI METKU B COCTaB aHTUTEN.
Obwas xapakTepucTuka MeTo4oB MMMyHOaHann3a. FOMoreHHble 1 reTeporeHHble MeTodbl. MeTonbl ocaxaeHus.
NMmyHOGEepMEHTHBIN aHanus. MprMepbl pasnuyHbIX NOAX0L0B K ONPENENEHUO aHTUTEHOB 1 @HTUTEN: KOHKYPEHTHbIN
VMMYHOQHann3, KOCBEHHbI KOHKYPEHTHbIA aHaNN3 ranTeHOB, CIHABMYEBbIE CXEMbI. [[OMOreHHbI UMMyHOAHANN3 Ha
npuMepe cpryopecLEHTHOrO NONAPU3aLMOHHOr0 UMMyHoaHanm3a. CxemMa aHanmsaTopa v npupoaa Ucnonb3yemblx
MeTok. bespeareHTHble U 0AHOCTAAMHBIE METOAB! UMMYyHOAHANN3a.

Tema 7. AHK un cuHTeTMYECKNE ONUrOHYK/IeoTUAbI (anTamepbl).

7. OHK n cuHTeTnyeckme onuroHykneotmabl (antamepsl). CtpoeHne OHK. MNpupoga KoMnneMeHTapHbIX
B3aumModencTeuii ¢ yd4actuem Hykneotungos JHK. Cnvpans YoTtcoHa-Kpuka, nnaamngHas OHK, cynepcnvpann3osaHHas
OHK. OeHatypaums un geHatypuposaHHas JHK. Cnocobbl BolaeneHns OHK v onuroHykneotuaos ua 61uonornyeckoro
matepwana. lNonnmepasHas uenHas peakums. O npobneme pacwmdposku reHoma yenoseka. JHK-3oHa u JHK-ceHcop.
AnTamepsbl Kak MICKYCCTBEHHbIE aHTUTena. TexHonorus nonyy4eHuns antamepos (SELEX). AntaceHcopbl

Tema 8. Knetku u cyb6KnetouHble 3/IeMeHThbI.
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8. KneTku n cybknetouHble anemeHTbl. OCOBEHHOCTM CTPOEHUS KNETOYHOM MeMbpaHbl. KOMNapTMEHThI KNeTKu.
OCHOBHbIE 3HepreTn4eckne LKIbl OAHOKNETO4HbIX OPraHN3MOB B YCOBUSX a3poBHOro 1 aHaspobHoro Metabonunama.
[pixaHve KneTku Kak OCHOBHOM NapaMeTp pecnmpaTtopHoro Tecta. ButanbHele kpacutenu n aHanus ATO.
OpixatenbHas Lenb rnepeHoca 3apsaa. dNeKTPOXUMNYECKUE METOAbI KOHTPONS KNETOYHOM akTMBHOCTY. BkntoyeHne
opraHenn B COCTaB CUHTETUYECKUX BUOYYBCTBUTENbHBIX CNoeB. MUToxoHapranbHble ceHcopbl. PoTocucTems | n Il B
cocTaBe 6MOCEHCOPOB 415t ONpeneneHns repbrLmnLoB.

Tema 9. Konnokeuym "Buonoruyeckue ocHoBbl (pyHKLLUOHUPOBaHUA 6GUOCEHCOPOB"

9. Konnoksuym "Brionorvnyeckne 0CHOBbI (OYHKLIMOHMPOBaHNS 61MOCeHCOPOB": Npupoaa U 0cobeHHOCTU
PYHKUMOHMPOBAHNS aMUHOKUCNOT, 6EMKOB, MIMNUAOB, aHTUTEN U HYKIMHOBBIX KMCNOT. [poCcTpaHCTBEHHAS CTPYKTypa U
broxnmMmyeckmne OyHKLMN aHTUTEN U HYKNENHOBBIX KMCNOT. CUHTETUYECKME aHaNorv aHTUTEN U HyKNEMHOBbLIX KUCIOT
(anTamepbl, HaHOTENA).

Tema 10. Co3paHue 6MOCEHCOPOB: UMMOOUIN3aL s GUONOrMYecKoro KOMMOHeHTa.

10. CospnaHue 6uoceHcopoB: MMMoBUIn3aumst 6ronornyeckoro KoMnoHeHTa. Knaccudprkauus nMmobunmsaumm
(domaunyeckasl, agpcpuHHas, koBaneHTHas). TpeboBaHuMs K NPOTOKONY MMMOGUNM3auun. CpaBHUTENbHAS XapakTepucTrka.
Oco6eHHOCTU 30Mb-TefNb TEXHONOMMM UMMOBUNN3aUMN, BKIIOYEHWUS B reny NonnMepa, B pacTyLyto NieHKy nonmMepa npu
anekTpononumepuaauun. PeareHTol ons adpguHHoO nonnmepraaumnn. KoHkaHasanuH, aBuanH (CTpenTtaBuamnH)-
6VOTUHOBOE CBS3blBaHME. BUgyHKLMOHANbHBIE peareHTbl s KOBaNeHTHON nMmMobunuaauun. IyTapoBblii anbaerng,
kapboanMmnoHas clumeka.

Tema 11. Teopus cbyHKUMOHMpPOBaHUSA chepMEeHTHOro ceHcopa (Ha npuMepe rMIOKO3HOro 3/1eKTpoaa).
KomnblotepHas cumynsiums ¢oyHKLMOHUPOBaHUS NOTEHLLUOMETPUYECKOro buoceHcopa.

11. Teopus chyHKLIMOHMPOBAHUS (DEPMEHTHOIO CEHCOpa (Ha NpruMepe rMIoKO3HOro anekTpoaa). MNoHsatue pexuma
hYHKLMOHMpOoBaHUS BuoceHcopa. MNMpodmnu KoHUEeHTpauwmin cybcTpaTa 1 NpoaykTa (hepMEHTATUBHON peakumm B
NPVaNeKTPOAHOM cnoe. 3 NOKONEeHNs (PepMeHTHbIX CEHCOPOB Ha OCHOBE OKcmaopenykTas. [1psMoi nepeHoc anekTpoHa,
MeLmaTopHble peakuuu, onpeneneHve cybctpara/npoaykTa goepMeHTaTUBHON peakumu. JoCTOMHCTBA 1 HeAoCTaTkKM
noaxonos. OCoOBEHHOCTN NOTEHLIMOMETPUYECKOW PErMcTpaumnm oepMeHTaTUBHON akTMBHOCTU. KOMMbIOTEPHAS
CUMYNSLMSA COYHKLMOHMPOBAHUS MOTEHLMOMETpUYECKOro BuoceHcopa.

11. Teopusi pyHKLMHUPOBAHMS pepMeHTHOro ceHcopa. Cnocobbl perncTpaunm CKOpoCcTU (DEPMEHTATUBHOM peakLmu:
no cybctparty, no NnpoaykTy. [MpsiMoii 3NeKTPOHHLIV NePeHOC Ha akTVBHBIA LIEHTP okcupopenykTax. [Mioko3Hble CeHCopbl
1, n 3 nokoneHns. OcobeHHOCTU peanu3aumnn, NCMob3yemMble MeanaTopbl 3N1eKTPOHHOro NepeHoca.
MoTeHUMoMETprYECKME CEHCOopbI. BnnsHue TonwmHbl MeMBpaHbl 1 yAeNbHOM akTUBHOCTY epMeHTa Ha curHan u
YyBCTBUTENBLHOCTL OnpeneneHns cybctpara goepMeHTa.

Tema 12. OnTuMn3aauus KOHCTPYKUUN 6|/IOCGHCOPa Ans peweHns KOHKPeTHbIX aHaIMTuU4eCcCkux 3agad.

12. ONTMMU3aLms KOHCTPYKLMM BMOCeHCOpa ANS PeWEeHUst KOHKPETHbBIX aHanMTMYeckmx 3anad. KnHetnyeckuii u
AMPAYINOHHDBIA PeXMMbI PYHKLIMOHMPOBaHWS 6roceHcopoB. OLeHKa COOTHOLEHNS CKOPOCTY TPAHCMOPTHBIX CTaAMWiA 1
doepMeHTaTUBHOro npouecca. VIHTeHcugukaums nepeHoca peareHToB K NOBEPXHOCTUN ceHcopa. BapbuposaHue
TOMWWMHBI PEaKUMOHHOIO CNOst U KOHLEHTpauun dpepmeHTa. KackaaHble peakLumm Kak cnocob CHUXEHNS BINSAHWS
ONPAY3NOHHbBIX CTaaNA.

Tema 13. NMpumeHeHne 6UOCEHCOPOB B MeoULMHe (KPYrnbi cTon - case study).

13. MNpumeHeHne 6uoceHcopoB B MeguLiMHe (Kpyrnbiii cTon - case study). MniokomeTpbl. Crnocobbl M3MepPeHUs curHana
OKMCNEHUS FHOKO3bl C MOMOLLbIO aMMNePOMETPUYECKX B1OCEHCOPOB. HenHBasmBHbIE CEHCOPbI, CBA3b COAEPXAHUS
rMOKO3bl B KPOBY 1 MOTOBbIX BblAENEHNSX. Jpyrue thoepMeHTHbIE CEHCOPbI B BUOMELMLMHE: ONpefeneHe naktaTa,
XONecTepuHa, MOYeBOM KMCnoThl, ModyeBnHbl. IHK-nmarHoctrka 3abonesaHuii, CBS3aHHbIX C MATOrEHHbIMU
MUKpOOpraHmaMamm. VIMMyHoceHcopbl Aist AMAarHOCTUKN ayTOMMMYHHbIX 3a60neBaHui.

Tema 14. NMpumeHeHne 6MOCEHCOPOB B 3KoNorMu. MHTepakTMBHbIA ONpoc

14. MNpyMeHeHne 6uoceHcopoB B akonormn. CybcTpatel (OepPMEHTOB - 3arpsisHUTENN oKpyXatoweri cpeabl. Mpumep
peannaauun cybcTpaTHbIX CEHCOPOB Ha CEPOBOA0POL, OKCUIbI a30Ta, CyNbdUThl, (OCOPOpPraHnyeckme necTuumasl.
NHrméutopHele 6uoceHcopsl. OnpeneneHre NeCTULNLOB aHTUXONMHICTEPA3HOro AENCTBIS, 3aMeLLEeHHbIX (OeHONOB,
TXenbIX MeTanno.. MNpobneMa HeaOCTaTOYHON CENEeKTUBHOCTY OnpeaeneHns NHrnbruTopoe. KoHuenums aTanoHHoro
TOKcUKaHTa. broceHcopbl ons onpeneneHns cyMMapHoi TokcuyHocTy - JHK-nospexaatowme dpaktopsl,
aHTVXONMHACTEpa3Has akTMBHOCTb, CyMMa Tsxenbix MeTannos. BIMK-ceHcopb!.

Tema 15. MNpumeHeHMe 6UOCEHCOPOB B BUOTEXHONOIMN.
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15. I'IpmmeHeHme 6I/IOCeHCOpOB B BUOTEXHONOrnN. Onpe,u,eneHme npoAyKTOB MI/IKpOéI/IOﬂOFVILIeCKOVI NPOMbILWNEHHOCTW.
MeHnumnnnH, ataHon, Kpaxmas, caxapa, BUTaMUHbI. KOHTpOﬂb MVIKpO6I/IOﬂOFI/I'-IeCKVIX PEeakTopoOB. Pasnuunsa B
TpeéoBavax K 6|/|OCGHCOpaM 61oMeaNLIMHCKOrO 1 BMOTEXHONOMMYECKOro HasHaYeH s. CDepMeHTHbIe n
MI/IKpOéI/IOﬂOFVILIeCKI/Ie CEeHCOopbl B 6uoTexHonornu.

Tema 16. BuoceHcopbl U HaHOTEXHONOrUKU (KPYrnbin cTton - case study)

16. BuoceHcopbl 1 HaHOTEXHONOrMK (KPYrnbI cToN - case study). HaHoMmatepuanbl, MCNonb3yeMble B COCTaBe
6roceHCcopOoB. YrnepoaHbie HAHOTPYOKU, NX XapaKTepUCTMKA 1 3NeKTpoKaTanuTmieckme ceoincTea. MNonyyeHue u
NPUMeHeHne HaHoYacTuL, MeTannos. HaHOCTPYKTYpUpOBaHHbIE NIEHKU C BKIIOYEHUEM OKCUO0B METannos v
HepacTBOPMMbIX MELMATOPOB 9NEKTPOHHOrO nepeHoca. MuHmatiopmaaums 6uoceHcopos. OcobeHHOCTH
PYHKLMOHMPOBaHNS HAHOBUOCEHCOPOB.

Tema 17. BnoceHcopbl B NULL,EBOW MPOMbILLIIEHHOCTU

17. BroceHcopbl B NULLEBOIN NPOMbIWNEHHOCTU. KOHTPO/b kKayecTBa NpoaykToB MUTAHMS MO OCHOBHbIM BrioMapkepam.
OnpepneneHre BUTAMUHOB, aHTUOKCUOAHTHON EMKOCTM C MOMOLLbi0 BIOCEHCOPOB HA OCHOBE KCAHTUHOKCUAA3b! 1

IO HK-ceHcopos. MNpobnema yyeta BNUsSiHWAS Matpuubl. [priMepbl NCNonb30BaHNs BIOCEHCOPOB ANS PELEHNS!
crneumanbHbIX 3a4a4: CTapeHne NPoaykTOB NUTaHNS, OLeHKa BO3pacTa BMHA W KPenKmX CIIMPTHbLIX HANWTKOB,
hanbcudprkaums npooykTo nutaHus. Moxatue 6uokopa (bar code) ons noeHTUOMKaUMM NPOSYKTOB MUTAHUS.
Mpobnema MMMO.

Tema 18. NMepcnekTuBbl pa3sutus 6MoceHcopoB. KoMMepuuanmsauus uccnenoBaHun B o6nactm 6uoceHcopoB
(Kpyrnbia cTON ¢ yyacTueM BeOyLUUX CreunanucTos).

18. MepcnekTuBbl pa3sutus 6uoceHcopos. Kommepumanusaums uccnenoBaHuin B 06nact GuoceHcopoB (Kpyriblid CTON

C y4acTveMm Benywux creumanmctos). OcobeHHOCTM NpobneMbl KOMMEPLMANN3aLUM Hay4HbIX Pe3ynbTaToB

NMPUMEHNTENBHO K BrioceHcopaM. Success story - rmoKOMeTPbl Kak NpUMep KOMMepLMannsaumm paspaboTki BeICLIEN

wkonbl. TpeboBaHus, NpeLbsBAsSEMblE K BUOCEHCOPAM C TOYKM 3PEHUS NX MOCNEnyOWen KOMMEPLManM3aLuu.

gTaH,uamesauMﬂ 6rionornyeckoro Matepuana u curHana ceHcopos. MNpobnema orpaHUYEHHOro BPEMEHU XU3H
noceHcopa.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0b6ecneyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06y4alLLLUXCS MO
AucUUIIMHe (MOAaYIHo)

CamocTosiTenbHas paboTta obyyatowmxcst BbIMONHSAETCS Mo 3a4aHWI0 U NPpU METOANYECKOM PYKOBOLACTBE Npernoasartens,
HO 6e3 ero HenocpencTBEHHOro y4acTus. CamocTtoaTenbHasa pabota noapas3nensieTcs Ha CaMoCTOATENbHYO PaboTy Ha
ayaUTOPHbIX 3aHATUAX U HA BHEAYAUTOPHYO caMocToaTeNbHyto paboTy. CamocTtosiTenbHas paboTta obyyatowmxcst
BKJIOYAET KakK MONHOCTbIO CaMOCTOATE/IbHOE OCBOEHME OTLAENbHbIX TEM (Pasnenos) ANCUUMAWHBI, Tak 1 NPopaboTKy TeM
(pa3penos), ocBavBaeMbIX BO BpEMS ayaUTOPHOIR paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyatolmecs YnuTaT u
KOHCMEKTMPYIOT y4ebHYI0, Hay4HYO U CNPaBOYHYO NUTEpaTypy, BoINONMHSOT 3aaHNs, HanpaBieHHble Ha 3aKkpeneHne
3HaHWA 1 0TPabOTKY YMEHUIA N HABbLIKOB, FOTOBSTCS K TEKYLLEMY U MPOMEXYTOYHOMY KOHTPONIO MO AMCLMIINHE.

OpraHunsauus caMocTosTenbHol paboTbl 0By4aroIWmXCs PernaMmeHTUpyeTcs HOPMaTUBHLIMA LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 9NeKTPOHHBIMY 06pa3oBaTeNbHBIMU PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummn 1 OCyLecTBAeHNS 06pa3oBaTeNnbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpamMMam BhICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHust U Hayku Poccuiickoin ®@enepauun ot 5 anpens 2017 ropa Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoin Pepepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKT1BM3aLUMM CaMoCToATENBbHOM paboThl CTYAEHTOB BbICLIMX y4eOHbIX 3aBEAEeHUIA"

YcTaB thenepanbHOro rocyaapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxXxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPeHHEro pacnopsaka eaepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO yYpeXaeHNs
BbICLWEro npodgeccroHansHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HOpPMaTunBHbIE aKTbl KazaHckoro (an/IBOﬂ)KCKOFO) benepanbHOro yHmsepcureta

6. POHA, OLLEHOUYHbIX CPEeACTB NO AUCUUINIMHE (MOAYNIO)
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DOoHLO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYAET OLUEHO4YHblE MaTepualsibl, Hanpae/iEHHbIE HA NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCIEe 3HAHWN, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OUeHOYHbIe
cpencTea TeKylWero KOHTponda 1 oueHOo4YHble cpenctea I'IpOMe)KyTO'-IHOI7I arrecrtauumn.

B ¢hoHLe OUeHOYHbIX CPEACTB COAEPXUTCS Cneaytolas uHpopmMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMPYEMbIM peaynbTatam 0by4eHus No SUCLUMNIMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLMIA;

- MEXaHU3M (DOPMUPOBAHWS OLIEHKYM MO AMCUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHEHUS 1 NpoLeaypbl OLEHMBAHNS LS KAXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0ro OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMbie K 0ecTBUSM 00yHatowmxcs,
IEeMOHCTPVPYeMbIM peadynibTaTaMm, 3aaHns PasnnyHbIX TUMOB.

®DOoHAO OLEHOYHbIX cpencTs no gucunnianHe HaxoaounTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,EI,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)
OcBoeHuWe gucumMnnnHbl (MOoyns) npeanonaraet U3y4eHrne OCHOBHOW 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaoWUMCSs B OAHOM M3 OBYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 3NIEKTPOHHOM BU e - Yepes3 3NeKTPOHHbIe 6UBIMOTEYHbIE CUCTEMBI HA OCHOBAHWUM 3aKntoyeHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayuHow 6ubnuoteke um. H.N. llobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepaTypy Ha
aboHeMeHTe MO YMTaTeNbCKMM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6mbnnoTekoi.

OnNeKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHUMOHHO 13 No60i TOUKM Npu BBEAEHNN 00y4aoWMMCS CBOETO NOMMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yH1BepcuTeT". Mpn MCNoNb30BaHWMKM NeYaTHbIX M3aaHU BBINOTEYHbIN
POHL [OMKeEH BblTb YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no droc 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro U3 n3gaHnini OCHOBHOWM nuTepatypbl 1 He meHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHON NTEpaTypbl, HEOOXOAUMOI A4/19 OCBOEHNS AUCLUMNAMHBI (MOOYNs),
Haxonmtcs B MNpunoxeHnmn 2 k paboyel nporpamMme oucuUmMnavHel. OH NOANEXUT OOHOBEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnagarensiMu anekTPOHHbIX U3LAHWIA U NPU N3MEHEHNM KOMNNEKTOBAHNUS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI BUCLUMIIMHBI (MOOYIS)

BuontoMuHecLeHTHbIE TexHoNorum - http://biolum.sfu-kras.ru

BroceHcopbl B KazaHckoM yHmBepcutete - chem.kpfu.ru

NabopaTtopuns 61UoNornyecknux MMKpoYnnos - http://www.biochip.ru/
HaHoTexHonoruu n HaHomatepuansi - http://www.microsystems.ru/files/publ/601.htm
HayuHo-o6pasoBaTenbHblii LEHTP Mo HaHoTexHonorusim MY - http://nano.msu.ru/

9. MeTtoauyeckue ykasaHusi Ansi 06y4arloLLLmMxcsi N0 OCBOEHUIO AUCLUMAUHBI (MOAYNS)
Bup pabot MeTtogunyeckue peKoMmeHaauum

nekumu Mepen noceleHeM NeKLMN PEKOMEHOYETCS NPELBAPUTENBHO 03HAKOMUTLCS C MaTEPUanoMm Mo ee
Tematuke, yoensis ocoboe BHAMaHUE TEPMUHONOMN 1 CBA3M C paHEE PACCMOTPEHHBIMM TEMaMK B
pamkax kypca. Mpu HeobxoonMoCTK cnefyeT NPOCMOTPETh Y4ebHbIE MaTepuansl No 6a3oBbIM
LMCUWMNAMHAM, ECNU OHU NPUBREKAIOTCS NpU 06CYyXAEHNW HOBOFO Matepuana Ha nekumm
(Brononmmepebl, BUOXUMKS METABONMYECKUX MPOLLECCOB, OCHOBbLI MHCTPYMEHTA/bHBIX METOLOB
aHannsa). Mocne nekuum pekoMeHayeTcs NPOCMOTPETb KOHCMEKT, OTMEYas Matepman u BoOnpochl,
BbI3BaBLUME 3ATPYOHEHMS ANS NOHUMaHWS. Ecnn caMocToSTeNnbHO B NEKLMOHHOM Matepuane
pas3obpatbcs He yaanoch, cnefyeT YeTKO chopMynmMpoBaTb BONPOCH 1 06paTuTbes 3a
Pa3bACHEHUSMU K MPENoaaBaTento Ha KOHCynbTauuy unu bnvxaiweid nekummn. Takxe Heobxoammo
KOHTPONMPOBAaTb YCBOEHWE NPOMLEHHOrO MaTepmana no KOHTPONbHLIM BOMPOCAM K NEKLMSIM.
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Bup pabot MeTtoaunyeckue pekomeHaauum

camocTosl- | CamocTosiTenbHas paboTa npy U3y4eHnn OUCUUMH BKIKOYAET YTEHNE CTyAeHTaMu

TenbHasi PEeKOMEHA0BAHHOM NMTEPaTypbl 1 YCBOEHWE TEOPETUYECKOro Matepuana JUCLMMIMHBI; 3HAKOMCTBO C

pabota NHTepHeT-MCTOYHMKaMK; NOAFOTOBKY K pasfMyHbiM qoopMamM KOHTPONS (TeCTbl, KOHTPO/bHbIE paboThl,
KONNOKBWYMbI); MOAFOTOBKY U HanucaHue pedpepartos; BeIMOMHEHNE KOHTPOMbHBIX paboT; NoAroTOBKY
OTBETOB Ha BOMPOCHI MO PasfnyYHbIM TEMaM AVCLUMNNHBI B TOM NOCNeA0BATENbHOCTY, B KAKOW OHM
npencTasneHsl. [naHMpoBaHne BpeMeHu, HeoBX0AMMOro Ha N3yYeHMe ANCLIMMIINH, CTYAEeHTaM Niydie
BCEro OCYLLECTBNATb BECb CEMECTP, NpeaycMaTpuBasi Mpu 3TOM perynsipHoe NoBTOPEHVE Matepuana.
Matepuan, 3aKOHCMNEKTMPOBAHHbBIA HAa NEKLUSX, HeOBX0AMMO perynsipHo npopabatbiBaThb 1
LOMOJHSTE CBEAEHUAMU U3 OPYTUX UCTOYHWUKOB NMTEPATYPbl, NPEeACTABNEHHbIX HE TOMbKO B
nporpamme OUCUMMINUHBI, HO 1 B MEPUOANYECKNX N3aaHusx. MNpu naydeHnn SUCUMNIHLI cHavana
HEeoHX0LMMO MO Kax ol TEMe MPOoYUTaTh PEKOMEHLO0BAHHYIO TUTEPATYPY U COCTaBUTL KPaTKui
KOHCMEKT OCHOBHbIX MOSOXEHWIA, TEPMUHOB, CBEAEHUA, TPEOYOWMNX 3aNOMUHAHNUS 1 SIBNSIIOLMUXCS]
OCHOBOMONaratowWwmMy B 3Tl TEME AN OCBOEHWS MOCNEayoLWmX
TeM Kypca. [Insi pacwmpeHns 3HaHus no AUCLMNIMHE PEKOMEHOYETCS UCMONb30BaTh
NHTepHeT-pecypchl; NPOBOANTL MOVCKM B Pa3NnYHbIX CUCTEMAX U UCMONb30BaTh Matepuarnbl CanTos,
peKoMeHA0BaHHbIX NpernoaasateneM. [Mpu NoarotToske K KOHTPObHON paboTe HeobxoaMMo
MpoYMTaTh COOTBETCTBYIOWME CTPAHNLbI OCHOBHOIO y4ebHrKa. XXenatenbHo Takxe 4TeHne
LOMOfHUTENbHOM NuTepaTtypsbl. MNpy HaNUcaHUM KOHTPONbHON paboTel OTBET cneayeT
NNOCTPUPOBATL CXEMaMU.
Mpw BBINOMHEHNW camMocToATENbHON paboThl MO HanMcaHuo pedpepara CTyaeHTY HeobX04MMO:
npoYMTaTh TEOPETUHECKUI MaTepran B pEKOMEHO0BaHHON nTepaTtype, NeproanYeckux n3naHusx,
Ha VIHTepHeT-caiTax; TBopyeckn nepepaboTtaTb M3y4eHHbIn MaTepvan 1 NpeacTaBuTb €ro Ans ot4eta
B hopMe pedpepaTta, NpounIlCTPUPOBaB CXeMamm, guarpaMmami, ooTorpadousaMmn U pucyHKamu.

3ayet MoprotoBka K 3a4eTy BKNOYAET U3YHEHWE KOHCMEKTOB NEKLUIA 1 BCTIOMOraTebHbIX MaTEPUANOB,
npeLocTaBAsieMbIX NpenofasaTteneM (NpeseHTaumny Nekunii, CCbiiikn Ha VIHTepHeT-pecypcsl,
pekomeHayemas nutepartypa). [ocne uayyeHns nekumin Heobxoamnmo npopabortatb Hanbonee
CNOXHbIE U MI0X0 YCBOEHHbIE BOMPOCHI C NMOMOLLbIO OCHOBHOW U LOMOMHUTENBHOMN Y4eBHO
nuTepaTtypbl, PEKOMEHAOBAHHON K Kypcy. Npun oueHke ypoBHs TpeboBaHwWii npenonasaTtens cnegyet
PYKOBOLCTBOBATLCS PE3YNbTaTaMy OLEHKN KOHTPONbHOM paboThl U YCTHLIX ONPOCOB.

10. MNepeyeHb MHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YeMbIX NMPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpMaLMOHHbIX
CNpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEMbIX NMPU OCYILECTBEHU 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLyNio), BKNOYas nepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme OUCLMNNVHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xooumon ons ocyuiecTB/ieHus 06paaoBaTeanoro
npouecca no gucuuvrimnHe (MO,IJ,yﬂI'O)

MatepunanbHO-TEXHUYECKOE obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHWst onsi CaMOCTOSATENbHOM PaboThl 0BYYAWUXCS, YKOMMNIEKTOBAHHbIE CMELNANU3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbs1) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTenbHyto cpely KDY.

YyebHble ayamTopun oNns KOHTakTHOW paboTbl C MpenonaBateneM, yKOMNIekToBaHHble cneumaniampoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 NpuHTEp ONs pacneyaTky pa3gaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopus.

12. Cpeﬂ,CTBa apgantauumv npenopgasaHusl oguCUNNNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUQooOB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300P0OBbSA

I'Ipvl HeobXoOMMOCTU B o6pasoBaTean0M npouecce NpuMeHAaoTCAa cnegytowme Metonbl U TEXHONOrnu, obneryatouwue
BoCnpuaTune vmcpopmaumm O6y‘-IaIOLIJ,I/IMI/ICFI nHBanngamn n nuuamm ¢ orpaHn4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3aaHve TEKCTOBO BEpPCUM NOBOro HETEKCTOBOrO KOHTEHTA ANS €70 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbLIE (POPMbI, yO0OHbIE NS Pa3NNYHbIX NOfb30BaTENEN;

- CO3[aHWe KOHTEHTA, KOTOPbI/i MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 notepu AaHHbIX Unn CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabrypoBaHus Tekcta u nsobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;
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- co30aHne BO3MOXHOCTEN ansi 06y4atolmMXCs BOCMNPUHUMATD OHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLUIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNs -
aynnanbHo;

- NMPUMEHEHNE NPOrPaMMHbIX CPEACTB, 06ECMNEYMBAIOLWMX BOSMOXHOCTb OCBOEHNS HABBIKOB 1 YMEHWIA, (hOPMUPYEMbIX
OUCUMMN/MHON, 3a CYET anbTepHATMBHBIX CMOCOBO0B, B TOM YMCNE BUPTYanbHbIX 1abopatopuii U CUMyNSILMOHHBIX
TEXHONOMNIA;

- NPYMEHEHNEe ANCTaHUMOHHbIX 06pa30BaTENbHbIX TEXHONOIMIA ANs Nepefayn UHGOPMaLUMK, OpraHn3auum pasnnyHbIX
POPM UHTEPAKTUBHOW KOHTaKTHOI paboThl 0byyarowerocs ¢ npenonasatenem, B TOM Yicne BebUHAPOB, KOTOPbIE MOTYT
ObITb MCMONMb30BaHbI 1S NPOBEAEHNS BUPTYaNbHbIX NTEKLMIA C BO3MOXHOCTHI0 B3aUMOIEACTBUS BCEX YHACTHNKOB
LMCTaHUMOHHOro 06y4eHmns, NpoBeeHNS CEMUHAPOB, BBICTYMIEHNS C AOKNAAaAMM U 3aWUTLI BEIMONHEHHbIX PaboT,
NPOBEEHNS TPEHVNHIOB, OPraHM3aLmmy KONNeKTUBHOM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMIA 41 OpraHn3aLumMmn oopM TEKYLLETO U MPOMEXYTOYHOMO
KOHTpONS;

- YBENNYEHME NPOLONXKUTENBHOCTU cAaqm 0byyatolMcs UHBANNAOM UK NINLOM C OFPaHNYEHHBIMU BO3MOXHOCTSMU
300p0BbS (POPM MPOMEXYTOYHON aTTecTaumm No OTHOLWEHWIO K YCTAHOBNEHHON NPOOOIXUTENBHOCTU UX CAAYN:

- NPOLONXNTENbHOCTM CAauM 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOW (POpME, - He Bonee yeM Ha 90 MUHYT;
- NPOLONXMNTENBHOCTN MOAFOTOBKM 0Byyatowerocs K 0TBETY Ha 3a4éTe UNM aK3aMeHe, MPOBOAUMOM B YCTHOW hopMe, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowWerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm dFOC BO n yyebHbiM nnaHom no cneumanbHoctu: 04.05.01
"PyHOameHTanbHasa 1 npuknagHaa xumusa" n cneunannsaunm "®duamdeckas xmmus".
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lMpunoxerne 2

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[1B.03.03 buoceHcopb! B MEAULIMHE, 9KOIOMN U
buotexHonorum

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

CneumnanbHocTb: 04.05.01 - PyHoameHTanbHas U NpUKIALHAS XUMAS
Cneunannsauns: Prnsnyeckas xmmms

KBanngpukaumst BeinyckHuka: Xumuk. MNpenonaeaTenb XMMnm

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. EBTioruH, I". A. Mpobnembl 6e3onacHocTu cpenbl obutaHus dyenoseka / . A. EstioruH, I. K. ByaHukos, E. E. CtoiikoBa
; KazaH. roc. yH-T, Xum. un-1 um. A. M. Bytnepoga .- (KasaHb : HayuHast 6ubnmoTteka KaszaHckoro dpefepanbHoro
yHuBepcuteTa, 2014) 4. 1: BesonacHocTb xunuwa. - KasaHb: KazaHckuin yHusepcutet, 2007. - 51 ¢. - TekeT :
SNeKTPOHHbIA. - URL:

http://libweb.kpfu.ru/ebooks/publicat/0-767051.pdf (aata obpaleHus: 06.03.2020).

2. EBTioruH, I'. A. Npobnembl 6e3onacHocTy cpenbl obutaHus yenoseka / . A. EeTioruH, . K. BynHukos, E. E. CToiikoBa
; KasaH. roc. yH-1, Xum. nH-T uM. A. M. Bytneposa .- (KasaHb : HayuHas 6ubnmoteka KaszaHckoro goenepanbHoro
yHmBepcuTeTa, 2014) 4. 2: BesonacHoOCTb NpoaykToB NuTaHus. - KasaHbe: KasaHcknii ynusepcuteTt, 2007. - 62 c. -
TekcT : anekTpoHHbIn. - URL:

http://libweb.kpfu.ru/ebooks/publicat/0-767581.pdf (aata obpalerus: 06.03.2020).

3. Xumnyeckas 6€30nacHOCTb M MOHUTOPUWHE XMUBbIX CUCTEM Ha NpuHLMNax buomMmmeTuku : yuebHoe nocobue / I'.K.
BynHwukos, C.HO. MapmoHos, 3.11. MensHuesa, .A. EBTioruH. - Mockea: UH®PA-M, 2019. - 320 c. - (Bbicwee
obpasoBaHue: bakanaspuar). - ISBN 978-5-16-005749-1 . - TekcT : anekTpoHHblid. - URL:
https://new.znanium.com/catalog/product/1031328

(nata obpatweHus: 06.03.2020). - PexxuM gocTtyna: no noanmcke.

JononHutenbHas nuteparypa:

1. EBTioruH, ".A. OcHoBbl 6uoceHcopuku: y4ebHoe nocobue / . A. EsTioruH, I'. K. BynHukos, E. E. CtolikoBa ; KasaH.
roc. yH-T, XvM. nH-T uM. A. M. Bytneposa . - KasaHb : [KI'Y], 2007. - 80 c. - TekcT : anekTpoHHbIn. - URL:
http://libweb.kpfu.ru/ebooks/publicat/0-766808.pdf (nata obpauweHus: 06.03.2020).

2. lopbeHko, I". IN. dunsmyeckue ocHosbl BrioceHcopukm: yiebHoe nocobue / Mopbenko IM.M., Tpycosa B.M., EBcTurHees
M.T. - Mockea: Bysosckuii y4ebHuk, HALL MIHDPA-M, 2015. - 140 c.ISBN 978-5-9558-0415-6. - TeKCT : 9N€KTPOHHBIA. -
URL: https://new.znanium.com/catalog/product/496329 (nata obpauweHusi: 06.03.2020). - Pexwnm goctyna: no noanucke.
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K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[1B.03.03 buoceHcopb! B MEAULIMHE, 9KOIOMN U
buotexHonorum

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

CneumnanbHocTb: 04.05.01 - PyHoameHTanbHas 1 NpUKIALHAS XUMAS
Cneunannsauns: Punsnyeckas xmmms

KBanngpukaumst BeinyckHuka: XuMuk. MNpenonaeaTenb XMMnum

dopma 0by4eHus: o4Hoe

S3blk 06y4eHNs: pyccKuii

"oa Hauana obyyeHus no obpasosatenbHo nporpamme: 2020

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJpOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYECKas nuTepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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