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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

NpogeccroHanbHoN AesTeNbHOCTM

YK-1 CnocobeH oCyLWeCcTBNATL KPUTUYECKUIA aHANU3 NPOBNEMHbIX CUTyauuii Ha OCHOBE
CUCTEMHOro noaxona, BblpabaTblBatb CTpaTErnio 4EeNCTBUIA;

YK-6 CnocobeH onpenensiTb U peann3oBbiBaTb NPUOPUTETEI COBCTBEHHON LEATENBHOCTU
1 cnocobbl ee COBEPLIEHCTBOBAHNS HA OCHOBE CaMOOLIEHKU 1 06pa3oBaHuns B
TeyeHne BCEN XU3HU;

O6yyatolpmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):
JonxeH 3HaTb:

3HaTb OCHOBHbIE MPUHLMNBI PYHKLIMOHMPOBAHUS 6I/IOCGHCOpOB Ha OCHOBE pPa3/InYHbIX 6U1ONOrMYecKunx Monekyn u
MUKPOOPraHM3mMoB 1 noaoxonbl K UX KOHCTPYNPOBaHUIO N MCNONb30BAHUIO B PA3/TUYHbIX obnactsx Haykn N TeXHUKWA;

JonxeH ymeTb:

YMeTb caMOCTOATENbHO CTaBUTb 334241 MO CO30aHUI0 UMK npakTn4eckomy npuMeHeHuto 6I/IOC€HCOpOB Onsa peweHns
KOHKPETHbIX aHannTn4ecKmnx 3agay

JonxeH Bnanetb:

BrnaneTb HaBbikamm nnaHNPOBaHNSA NCCNenoBaHUM No Co3aaHnI 6VIOCGHCOpOB ONs peweHnsa KOHKPEeTHbIX
aHannTn4yecknx 3agayd

LonxeH 0eMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

rOTOBHOCTb BlaaeTb OCHOBaMun Teopun prH,D,aMeHTaJ'IbeIX pa3nenos XxmMnn,

CMNocoBHOCTb NPUMEHATb OCHOBHbIE 3aKOHblI XMWUKX NpK O6CY)K,D,6HVII/I NoNy4YyeHHbIX pe3ynbTaTtos, B TOM 4YUcne c
npueneyeHneM NHGOPMaLIMOHHbIX 6a3 naHHbIX

2. Mecto gucuunnuHbl (Moayns) B ctpyktype OMOIM BO

HaHnas gucuunnuHa (Moaynb) BkAoYeHa B pasgen "61.8.1B.03.03 OucumnaumHel (Mogynum)" OCHOBHOW
npocdpeccroHanbHo obpasosatensHoi nporpamMmbl 04.05.01 "®dyHaaMeHTanbHas 1 NnpuknagHas xumMus (He
npeaycMOTPEHO)" 1 OTHOCUTCS K AUCLIMINANHAM MO BbIOOPY.

OcsauBaetca Ha 3 kypce B 5 cemecTpe.

3. O6bem ANCUMN/TIUHDbI (MO,IJ,ynSl) B 3a4eTHbIX eaMHMLUaxX C yKkasaHUeM KonimyecTea 4acoB, BblOe/lIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyatoLmxcs ¢ npenopasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYIO
paboTy obyuaromxcs

O6was TpynoeMKOCTb ANCLIMNANHBI COCTABASET 2 3a4eTHbIX(ble) eanHWL(bl) Ha 72 yaca(oB).

KoHTakTHas paboTa - 36 4aca(oB), B TOM Yucie nekuun - 36 4aca(oB), npakTnyeckne 3aHsaTus - 0 yaca(os),
nabopaTopHbie paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTositenbHas paboTta - 36 4aca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS ANCLMMANHBI: 3a4eT B 5 ceMecTpe.

4. CopepxaHue AMCLUNAUHBI (MOOYNs), CTPYKTYpMpOBaHHOE Mo TeMaMm (pa3penam) ¢ ykasaHuem oTBef,eHHOro Ha
HMX KOnM4yecTBa akageMNyecKux 4acoB U BUAOB yYeOHbIX 3aHATUI

4.1 CTpyKTypa 1 TeMaTM4eckmnii nNiaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNANHE (MOBYNIO)
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Buabl v yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumnnuHbl / WX TPYA0EeMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
Jlekumn 3aHATUSA pab6orthbl
Buobl n yacbl
KOHTaKTHOW paboTbl,
Pasnenbl gucumnanHbl / MX TPy A0EMKOCTb CamocrosiTenbHas
N Moaynsi Cemectp (B yacax) pa6ota
MpakTnueckune/laboparopHole
Jlekumn 3aHATUSA paboTbl
Tewma 1. BeegeHue. VicTopus
1. |pasBmTna 6BUOCEHCOPOB. 5 2 0 0 2
BuoceHcopsl B Poccuu.
Tema 2. OcobeHHOCTH
2. |MONnekynsapHoro pacrnosHaesaHus C 5 2 0 0 2
yyacTvem buomonekyn
Tema 3. XapakTtepucrtuka
61ONOrNYEeCcKnX KOMMOHEHTOB
8. 6ruoceHcopoB. benku 1 hepMeHThI. 5 2 0 0 2
OcHOBbI hepMEHTATUBHOW KMHETUKN
Tema 4. NIHrmbrpoBaHne oepMeHTOB.
4. KnHeTtnyecknin aHanms 5 2 0 0 2
Tema 5. AHTUTENA N aHTUTEHbI.
5. [IMMyHHbIE peakunn. NIHTepakTUBHbINA 5 2 0 0 2
onpoc.
Tema 6. OCHOBbI UMMYHOXMMMWNYECKOrO
6. ananuaa 5 2 0 0 2
Tema 7. OHK n cuHTeTnyeckne
7. ONUrOHYKNeoTUAbl (anTamepsbl). 5 2 0 0 2
Tema 8. Knetkn 1 cybkneTouHble
8. 3NIEeMEHTbI. 5 2 0 0 =
Tema 9. Konnoksuym "Buonoruyeckume
9. |0CHOBbI (PYHKLNOHNPOBAHUSA 5 2 0 0 2
6uoceHcopoB”
Tema 10. Co3naHune 6MOCEHCOPOB:
10.|umMmMoBUM3aLmns BUONOrMYeckoro 5 2 0 0 2
KOMMOHEHTa.
Tema 11. Teopus
PYHKLIMOHNPOBaHNSA epMEeHTHOro
ceHcopa (Ha NnpuMepe roKO3HOro
11.[anekTpona). KomnbiotepHas 5 2 0 0 2
CUMyNSALMS OYHKUMOHMPOBAHMS
MOTEHLMOMETpUYecKoro broceHcopa.
Tema 12. ONTMMM3auUnNs KOHCTPYKLNM
6roceHcopa ans peweHns
12. KOHKPETHbIX aHanNTU4eCKnx 3aaa. 5 2 0 0 2
Tema 13. MpumMeHeHne GroceHcopoB
13.|B MeOouumnHe (Kpyrnblid cTon - case 5 2 0 0 2
study).
14 |Tema 14. MpumereHue 6moqucopOB 5 5 0 0 5
B 3Konornu. VIHTepakTmsHbI onpoc
Tema 15. MpumMeHeHue GroceHcopoB
1515 6rOTEXHONOTNN. 5 2 0 0 2
Tema 16. BrioceHcopb! 1
16.|HaHOTEXHONOrMK (KPYrAbl CTON - 5 2 0 0 2
case study)
Tema 17. BuoceHcopsbl B NuwweBom
17. MPOMbILEHHOCTK 5 2 0 0 2
SAEKTPOHHBH
Crpaxuua 4 u3 13. Il VHHBEPCHTET

AR 1 OFMALMOHHC AHATVTAHECHAR CHTTEMA Ky
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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 18. lNepcnekTnBbl pa3suTns
6uoceHcopos. Kommepuuanmaaumsi
18.|uccnepnoBanwii B obnactu 5 2 0 0 2
610CEeHCoPOoB (KPYrNblid CTOM C
y4acTMeM BeIylmnx cneunanncTos).

Ntoro 36 0 0 36

CrpaHnua 513 13.
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4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. BeepeHue. Uctopus passutus 6uoceHcopoB. BuoceHcopsl B Poccun.

1. BeeneHue. ictopus passutusi brioceHcopoB. BruoceHcopsl B Poccun. MoHaTus "éuoceHcop” n "6noceHcopHoe
ycTpoicTBo" OCHOBHbIE YCNIOBUS pa3BuTMs brioceHcopukm. Ycnexu buotexHonorum. KucnopoaHsiii anektpon Knapka.
MepBble paboThl 1 Hay4YHble LIEHTPbI, paboTarowme B naHHoin obnactu B CCCP. Kpatkas xapakTtepuctuka
nccnenosaHuii, nposoaumblx B 1991-2000 rr.

Tema 2. Oco6eHHOCTU MONIEKYNISIPHOrO pacno3HaBaHUs ¢ yyacTuem 6uomonexkyn

2. OCcOBEHHOCTY MONEKY/SIPHOTO pacno3HaBaHus ¢ ydactuem 6riomonekyn. MonekynsipHoe 1 6uoxmmmnyeckoe
pacnoaHaBaHue. AdgrHHOCTb. OCOBEHHOCTM BUOXMMUYECKOrO Pacno3HaBaHNs Ha NpuMepe PepMeHTaTBHbIX 1
WUMMYHHbIX peakuuii. LieHTpbl cBa3biBaHus, CTepuyeckne, anekTpocTatnieckme 1 cneumduyeckne B3anMoaencTemns Kkak
ocHoBa pacno3HaeaHmsl. CneumgmnyHOCTb U CeNeKTUBHOCTb, 3DGIEKTUBHOCTbL PACMNo3HaBaHNS U YyBCTBUTENBHOCTb
onpegnenexus. BuomumeTrka.

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

3. Xapaktepuctuka b1uonornyeckmx KOMNoHeHToB BruoceHcopoB. benku n goepmeHTbl. OCHOBbI DEPMEHTATUBHON
knHeTnkn. CTpoeHune 6enkos. MepBryHas, BTOPUYHAS, TPETUYHAS U YETBEPTUYHAS CTPYKTYPbI Benkos. PubpunnspHble
6enkn. AMVHOKMNCNIOTHBIN cocTas BenkoB. DyHKUUM BENKOB: KaTtanMTmyeckas, OnopHas, CTPOMTENbHAS, TPAHCNOPTHAS.
DepMeHTbl. TEOPUS UHAYLIMPOBAHHOFO COOTBETCTBUS 1 KOMMIEMEHTAPHOIO B3aNMOAEACTBUS. AKTUBHBbIA 1
aNNOCTEPUYECKMIA LLEHTPbI (DEPMEHTA.

Tema 4. UHrnbnposaHue chepmeHToB. KuHeTUYEeCKMi aHanms3

4. NHrnbuposaHve dpepmeHToB. KnHeTnueckuii aHanma. KnHetuka Muxasnuca-MeHTeH. Cnocobbl onpeneneHus
KMHETNYECKMX NapameTpoB oepMeHTOB. OCHOBbI KUHETUYECKOrO aHanm3a uHrmbrnTopos.

Tema 5. AHTUTENna v aHTUreHol. UMMyHHble peakuuu. UHTepakTUBHBIW ONpoC.

5. AHTUTena u aHTUreHbl. VIMMyHHble peakumu. MIHTepakTBHbIA ONpoc. VMIMMyHHas cucTeMa U UMMYHHBIA OTKIIUK
yenoseka. IHMumnmpoBaHve obpasoBaHunst aHTuTen. MoHO- 1 NONMKNOHabHblE aHTuTena. MoHATUE aHTUreHHOoM
LeTEePMUHaHTbI. [anTeHbl, KOHbIOrauus ranTeHoB U NoyYeHne CneuudUuYHbIX aHTUTEN Ha ranteHbl. OnpeneneHve
KMHETNYECKMX NapaMeTpoB B3aIMOAENCTBUS aHTUreH-aHTUTENO. XapakTepuctTuka ajpgUHHOCTM NMMYHHbIX
B3aMMOJENCTBNIA C NMOMOLLbIO KMHETUHYECKOro aHanuaa.

Tema 6. OCHOBbl UMMYHOXUMMYECKOrO aHanu3a

6. OCHOBbI MMMYHOXUMMYECKOTO aHanm3a. Obwre noaxoapl K perncTpaumnm NMMyHHbIX B3aumogencTemin. MeTtka u
uHOukaTop B3aumoneincTems. TpeboBaHus, NpenbsBnsemMble K MeTkam. Cnocobbl BBEOEHNS METKU B COCTAB aHTUTEN.
Obwas xapakTepucTuka MeTo40B NMMyHOaHanm3a. FOMoreHHble 1 reTeporeHHble MeTodbl. MeTonbl ocaxaeHus.
NMmyHOGEepMEHTHBIN aHanua. MprMepbl pasnuyHbIX NOAX0L0B K ONPELENEHUIO aHTUTEHOB 1 @HTUTEN: KOHKYPEHTHbIN
VMMYHOQHann3, KOCBEHHbI KOHKYPEHTHbIA aHaNN3 ranTeHOB, CHABMNYEBBIE CXEMbI. [[OMOreHHbI UMMyHOAHANM3 Ha
npuMepe ¢pryopecLEHTHOrO NONAPU3aLMOHHOr0 UMMyHoaHanm3a. CxemMa aHanmsaTopa v npupoaa Ucnonb3yemblx
MeTok. bespeareHTHble U 0AHOCTAAMHBIE METOABI UMMYHOAHANN3A.

Tema 7. OHK v cMHTeTMUYECKUE ONUIOHYKNEeoTUObl (anTaMepbl).

7. OHK n cuHTeTnyeckme onuroHykneotmabl (antamepsl). CtpoeHvne OHK. MNpupona KoMnneMeHTapHbIX
B3aumomdencTeuii ¢ ydactuem Hykneotungos JHK. Cnvpans YoTtcoHa-Kpuka, nnaamngHas OHK, cynepcnvpann3osaHHas
OHK. OeHatypaums un geHatypuposaHHas JHK. Cnocobbl BoiaeneHns OHK v onuroHykneotuaos ua 61uonornyeckoro
matepuana. lNonnmepasHas uenHas peakums. O npobneme pacumdposku reHoma yenoseka. JHK-3oHa u JHK-ceHcop.
AnTamepsbl Kak MICKYCCTBEHHbIE aHTUTena. TexHonorus nonyyeHuns antamepos (SELEX). AntaceHcopbl

Tema 8. Knetku u cy6KneTouHble 3/IeMeHThbI.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 6 n3 13. EEl YHH
oML

ARl | AL O



Mporpamma omcumninHel "BroceHcopbl B MeanLmMHe, aKonorum n éuotexHonoruun"; 04.05.01 "dyHaameHTanbHas U npuknagHas xmMus".

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 "Bronorvyeckne 0CHOBbI (OYHKLIMOHMPOBaHNS 61MoCeHCopoB”

Tema 10. Co3paHue 6MOCEHCOPOB: UMMOOUN3aL s GUONOrMYecKoro KOMMOHEHTa.

10. CospnaHue 6uoceHcopoB: MMMoBUIn3aumst 6ronornyeckoro KoMnoHeHTa. Knaccudprkauus nMmobunmsaumm
(domaunyeckasl, agpcpuHHas, koBaneHTHas). TpeboBaHuMs K NPOTOKONY MMMOBUNM3auun. CpaBHUTENbHAS XapakTepucTrka.
Oco6eHHOCTU 30Mb-Tefb TEXHONOMMM UMMOBUAN3aUMN, BKIIOYEHWUS B reny NonnMepa, B pacTyLyto NieHKy nonmMepa npu
anekTpononumepuaauun. PeareHTol ons adpguHHo nonnmepraaumnn. KoHkaHaBanuH, aBuanH (CTpenTtaBuamnH)-
6VOTUHOBOE CBS3blBaHME. BUgyHKLMOHANbHBIE peareHTbl NS KOBaNeHTHON nMMobunuaaumnn. IyTapoBblii anbaerng,
kapboanMmnoHas clumBeka.

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

11. Teopus hyHKLIMOHMPOBAHUS (DEPMEHTHOIO CEHCOpa (Ha NpyuMepe rMIoKO3HOro anekTpoaa). MNoHsatue pexuma
hYHKLMOHMpOoBaHUS BuoceHcopa. MNMpodmnu KoHUEeHTpauwmin cybcTpaTa 1 NpoaykTa (hepPMEHTATUBHON peakumm B
NPYaNEKTPOAHOM cnoe. 3 NOKONEeHNs (PepMeHTHbIX CEHCOPOB Ha OCHOBE OKcmaopenykTas. [1psMoi nepeHoc anekTpoHa,
MeLmaTopHble peakuuu, onpeneneHve cybctpata/npoaykTa goepMeHTaTUBHON peakumu. JoCTOMHCTBA 1 HeAoCTaTkKm
noaxonos. OCOBEHHOCTN NOTEHLIMOMETPUYECKOW PErmcTpaumnm epMeHTaTUBHON akTMBHOCTU. KOMMboTEPHAs
CUMYNSLMSA COYHKLMOHMPOBAHUS MOTEHLMOMETPUYECKOro BruoceHcopa.

11. Teopusi pyHKLMHUPOBAHMS pepMeHTHOro ceHcopa. Cnocobbl perncTpaunm CKOpoCcTU (DEPMEHTATUBHOM peakLmu:
no cybctparty, no NnpoaykTy. [MpsiMoii 3NeKTPOHHLIV NePeHOC Ha akTUBHBIA LIEHTP okcupopeaykTax. [Mioko3Hble CeHCopbI
1, n 3 nokoneHns. OcobeHHOCTU peanu3aumnn, NCMob3yemMble MeaNaTopbl N1eKTPOHHOro NepeHoca.
MoTeHUMoOMETprYECKME CEHCOpbI. BnnsHue TonwmHbl MeMbpaHbl 1 yAeNbHOM akTUBHOCTY epMeHTa Ha curHan u
YyBCTBUTENBLHOCTL OnpeneneHns cybctpara goepMeHTa.

Tema 12. OnTuMn3aauus KOHCTPYKUUN 6|/IOCGHCOPa Ans peweHns KOHKPeTHbIX aHaIMTuM4eckux 3agad.

12. ONTMMU3auMsa KOHCTPYKLUK BruoceHcopa Ans pelleHnst KOHKPETHbBIX aHanMTuieckux 3anad. KuHetunyeckunin n
ONAOIY3NOHHBIA PEXMbI (DYHKLIMOHUPOBaHWS! BroceHcopoB. OLeHKa COOTHOLWEHMS! TPAHCMOPTHBIX CTaauii 1
hepMeHTaTMBHOro npouecca. IHTeHcngorkaums nepeHoca peareHToB K NMoBEPXHOCTY CeHcopa

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

13. MNprmeHeHne 6uoceHcopoB B MeaguLiMHe (Kpyribiii cTon - case study). MniokomeTpbl. Crnocobbl M3MepPeHUs curHana
OKMCNEHUS FHOKO3bl C MOMOLLbIO aMMNePOMETPUYECKX B1OCEHCOPOB. HenHBasmBHbIE CEHCOPDI, CBA3b COAEPXAHUS
rMOKO3bl B KPOBY 1 MOTOBbIX BblAENEHNSX. Jpyrue hoepMeHTHbIE CEHCOPbI B BUOMELMLMHE: ONpefeneHe naktaTa,
XONecTepuHa, MOYeBOM KMCnoThl, ModyeBnHbl. IHK-nmarHoctrka 3aboneBaHuii, CBS3aHHbIX C MATOrEHHbIMU
MUKpOOpraHmaMamm. VIMMyHoceHcopbl Aist AMAarHOCTUKM ayTOMMMYHHbIX 3a60neBaHui.

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

14. MNpuMeHeHne 6uoceHcopoB B akonormn. CybcTpatel (OepMEHTOB - 3arpsisHUTENN okpyXatoweri cpeabl. Mpumep
peannaauun cybcTpaTHbIX CEHCOPOB Ha CEPOBOA0POL, OKCUIbI a30Ta, CyNbdUThl, (POCOPOpPraHnyeckme necTuumasl.
NHrméutopHele 6uoceHcopsl. OnpeneneHre NeCTULNLOB aHTUXONMHICTEPA3HOro AENCTBIS, 3aMeLLEeHHbIX (OeHONOB,
TXenbIx MeTanno.. MNpobneMa HeaOCTaTOYHON CENEeKTUBHOCTY OnpeaeneHns NHrnbruTopoe. KoHuenums aTanoHHoro
TOKcUKaHTa. broceHcopbl ons onpeneneHnsl cyMMapHoi TokcuyHocTy - JHK-nospexaatowme dpaktopsl,
aHTVXONMHACTEpa3Has akTMBHOCTb, CyMMa Tsxenbix MeTannos. BIMK-ceHcopbl.

Tema 15. MNpumeHeHne 6UOCEHCOPOB B GBUOTEXHONOIMN.

15. MNpumeHeHne 6uoceHcopos B BuoTexHonorun. OnpeneneHne NPOOyKTOB MAKPOOMONOrMYECKOW NMPOMBIWNEHHOCTM.
MeHnumnnnnH, aTaHon, kpaxman, caxapa, ButamuHbl. KOHTponb Mukpobronornyecknx peaktopos. Pasnuuus B
TpeboBaHusix kK GBuoceHcopam BUOMELNLMHCKOrO 1 BMOTEXHONOMMYECKOTO Ha3HaYEeHNS.
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Tema 16. BuoceHcopbl U1 HAHOTEXHONOIMU (KPYribi cTon - case study)

16. BuoceHcopbl 1 HaHOTEXHONOrMK (KPYrnbi CTON - case study). HaHomatepuanbl, ICNonb3yemble B COCTaBe
6roceHCcopoB. YrnepoaHbie HAHOTPYOKU, NX XapaKTepPUCTKa 1 3NeKTpoKaTanuTmieckme ceoincTea. MNonyyeHne u
NPUMEHEeHMe HaHoYacTuL, MeTannoB. HaHOCTPYKTYpUPOBaHHbIE NIEHKN C BKIIOYEHNEM OKCWUO0B METANN0B U
HepacTBOPMMbIX MEAMATOPOB ANEKTPOHHOrO nepeHoca. MuHmatiopmaaumst buoceHcopos. OcobeHHOCTU
PYHKUMOHMPOBaHNS HAHOBMOCEHCOPOB.

Tema 17. BuoceHcopbl B NULL,EBON NPOMbILLAIEHHOCTU

17. BuoceHCcopbl B NULLEBOV NPOMbIWIEHHOCTU. KOHTPOb KayecTBa NPoayKTOB NUTaHMS MO OCHOBHbLIM G1oMapKepa.
OnpegneneHne BUTAMUHOB, aHTMOKCUIAHTHON EMKOCTU C MOMOLLbIO BOCEHCOPOB Ha OCHOBE KCaHTMHOKCMAA3bI 1
IOHK-ceHcopos. Mpobnema yyeTta BAMSHUS MatpuLbl. MNprMepbl UCNONb30BaHKs OUOCEHCOPOB A8 pelleHns
creumanbHbIX 3a0a4: cTapeHne NPoayKTOB NMUTaHMS, OLleHKa BO3pacTa BMHA U KPENKUX CIIUPTHBIX HAMMTKOB,
gpanbcudpmkaums NpoaykTos nutaHus. MoHsTne 6ruokona (bar code) Ans OEHTUPMKALIMKA NPOOYKTOB MUTaHMSI.
Mpobnema MMO.

Tema 18. NMepcnekTuBLI pa3BuTus 6uoceHcopoB. KoMMepLumvanu3sauums nccnenoBaHuin B obnactm 6uoceHcopoB
(Kpyrnbin CcTON € y4acTMeM BeAYyLLUX CNeLnanucTos).

18. MepcnekTuebl pa3sutusi BrioceHcopoB. KomMmepumanuaauus uccnenosaHmnin B obnactn 6GoceHcopoB (Kpyriblii cTon
C yqactuem Beaylmx cneumanucto). OcobeHHOCTV NpobneMbl KOMMeEpPLMaNM3aLum HayYHblX pesynbTaToB
npvMeHnTeNnbHO K BuoceHcopaM. Success story - FoKOMeTpbl Kak NprMep KoMMepLmanusaumnm paspaboTky BbicLuei
wkonbl. TpeboBaHWs, NpeabsBRsieMble K BOCEHCOoPaM C TOUKWU 3PEHUS UX NMOCcNeaytoLein kKoMMepLmanMsawumm.
CraHpapTtunsaums 6Monornyeckoro Matepuana u curHana ceHcopos. MNpobnema orpaHnYeHHOro BPEMEHN XN3HM
6roceHcopa.

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHust Ajisi CaMoCTOATENbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (MOaynio)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU MeTOOMYECKOM PyKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpencTBeHHOro y4acTus. CamocTosiTenbHas pabota nogpasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayOMTOPHBIX 3aHATUSX U HA BHeayaUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obyyatowmxcst
BK/OYAET Kak MO/HOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAENbHbIX TeM (pa3aenos) AUCUMUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByYatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4YHYIO 1 CMPaBOYHYIO IMTEpatypy, BbINONHAIOT 3aaHusi, HanpaeneHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABbIKOB, FOTOBATCS K TEKYWEMY 1 MPOMEXYTOYHOMY KOHTPOSIO Mo AUCLMUNIUHE.

OpraHnsauusi caMocTosTenbHO paboTbl 0ByHaroLWMXCs PErnaMmeHTUPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepPaTypoii U SN1EKTPOHHBIMI 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:

Mopsiook opraHn3aumm n ocylecTBAeHNS 06pa3oBaTenbHON NesTeNbHOCTM Mo 06pasoBaTebHbIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam creumaniTera, nporpamMmam MarmcTpatypbl (YyTBepXaeH
npukasom MuHucTepctea obpasosaHus un Hayku Poccuiickoin Pepepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMA"

YcTae cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOIrO obpasoBaTtenbHoro yupexaeHns "Kasarckmin (MpuBonxXckuii)
denepanbHblil yHMBepcutet”

MpaBuna BHyTPEHHEro pacnopsaka goefepansHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTeNbHOMO yYpex aeHNs
BbICLIEro npocpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblii yHuBeEpCMTeT"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonxXckoro) doenepanbHOro yH1ueepcuTeTa

6. POHA, OLLEHOUYHbIX cpencTts no gpucuvninHe (MOAyﬂIO)

®DOHL OLIEHOYHbBIX CPEACTB MO AUCUMNANHE (MOAYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HaNpPaBneHHbIE HA MPOBEPKY
OCBOEHWS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BKMHOYAET OLEHOUHbIE
CpeLCTBa TEKYLEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaumm.

B dpoHIe OLeHOYHbIX CPeACTB COAEPXUTCS creayiolas MHpopMaums:
- COOTBETCTBME KOMNETEHLUIA NNaHUPYEMBIM pedynbTatam 06y4eHUs No LUCLUMNMHE (MOLYNio);
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- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO AUCUMNAVHE (MOSYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHMBAHNS LNS KaXA0ro OLEeHOYHOro CpencTea;
- KPUTEPUM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;

- coaepxaHume oueHO4YHbIX CpencTBs, BKKOYas TpeéoBava, npegbsaBndaemMble K OEenCcTBuAM o6y'~|a|ou4|/|xcs|,
OEMOHCTPUpPYEMbIM pe3yfibTaTtaM, 3adaHns pas3/indHbIX TUMOB.

®DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoauTcs B MpunoxeHun 1 Kk nporpamme AUCLMUNAUHBI (MOLYNHO).

7. MNepeyeHb nuTepaTtypbl, HEOOXOAUMOW AN OCBOEHUS AUCLMUIMINUHDBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsl) npeanonaraeT M3ydeHne OCHOBHOW U [ONONHUTENbHOW y4ebHOM nuTepaTyphl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 0by4atowmnMcs B 0AHOM U3 ABYX BapuaHToB (NM60 B 000UX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKkntoueHHbIX KDY norosopos ¢
npaeoobnanatensmu;

- B NeyaTHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyatowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbckum bruneTam B COOTBETCTBUM C NMpasunamy nonb3osaHust HayyHol 6nbnnoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI UCTAHLUMOHHO 13 MoBOI TOUKU NpW BBEAEHNM 00YyHaIOLWLMMCS CBOETO NOMMHA 1 Napornst
OT NNYHOTO KabuHeTa B cMcTeMe "ONeKTPOHHbIA yHMBepcuTeT". Mpu MCNoNb30BaHMK NeYaTHbIX U3LaHW GONMOTEYHbIN
POHL [OMKeEH BblTb YKOMMNEKTOBAH MM 13 pacyeTa He MeHee 0,5 akaemnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyaiouerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMIIHY.

MepeyeHb OCHOBHO 1 NOMNONHUTENBHON y4eBbHOM NMTepaTtypbl, HEOOXOAUMOI 41 OCBOEHWUS ANCUMNANHBLI (MOayNs),
HaxoauTcs B MpunoxeHun 2 k paboyei nporpamMme aucumnivHbl. OH NOANEeXMT OBHOBNEHWIO NPU N3MEHEHWM YCIOBUIA
noroeopoB KDY ¢ npaBoobnagatensiMu aNeKTPOHHbLIX U34aHWUIA U NPU U3MEHEHMM KOMMNEKTOBaHUS (ooHAoB Hay4yHoi
onbnuotekn KPY.

8. NepeyeHb pecypcoB NHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX oM
OCBOEHUSI OUCLIMMIUHDbI (MOOYNA)

BuontoMuHecueHTHble TexHonorum - http://biolum.sfu-kras.ru

BuoceHcopbl B KasaHckom yHuBepcuTeTe - chem.kpfu.ru

NabopaTopust Gronornyeckrx MUKpo4mnoB - http://www.biochip.ru/
HaHoTtexHonorun n HaHomatepwmansl - hitp://www.microsystems.ru/files/publ/601.htm
HayuHo-obpa3zoBatenbHbIfi LEHTP Mo HaHoTexHonorusam MITY - http://nano.msu.ru/

9. MeToguyeckue ykasaHus pisi 06yyaroLLLUXCA MO OCBOEHUIO AUCLUMNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKkoMeHpaLmm

nexkunm Mepen nocelleHeM NekUUM peKoMeHayeTcst NpeaBapuTenbHO 03HAKOMUTLCS C MaTepuarnoMm rno ee
TemaTtvke, yaenssi 0coboe BHUMaH1e TEPMUHOMOTMN 1 CBSI3W C paHee PacCMOTPEHHBIMI TeMaMU B
pamkax kypca. MNpu HeobxoaMMocTy cneayeT NPOCMOTPEeTb y4ebHble MaTepuanbl No 6a30BbIM
OVCUMNAMHAM, eCN OHW MPUBNEKAIOTCS NPy 06CYXXAEeHNM HOBOro Matepuana Ha nekuum
(6riononumMepbl, BUOXUMNS METABONNYECKNX NMPOLIECCOB, OCHOBbLI MHCTPYMEHTa/bHbLIX METOIOB
aHanuaa). [Mocne nexumnn pekoMeHayeTcst MPOCMOTPETbL KOHCMEKT, OTMe4asl MaTtepvan 1 BOnpochl,
BbI3BaBLUVE 3aTPyOHEHMS ONs NoHMMaHus. Ecnn camocTosiTenbHO B NEKUMOHHOM MaTepuane
pasobpaTtbCcs He yaanoch, CrnefyeT 4eTKo ChopMynMpoBaTh BOMPOCH 1 06paTuThes 3a
PasbsACHEHUSIMM K NpenofasaTerto Ha KOHCynbTauuy unu bnnxariwei nekumn. Takxe Heobxoanmo
KOHTPONMpPOBAaTb YCBOEHME NPOMOEHHOro MaTeprana no KOHTPO/bHBLIM BOMPOCaM K IEKLMSIM.
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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
"dyHpamMeHTanbHasa n npuknagHas xumus" 1 cneynanmsaumm "He NpesyCcMOTPEHO".
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K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[1B.03.03 buoceHcopb! B MEAULIMHE, 9KOIOMN U
buotexHonorum

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

CneuwmanbHocTb: 04.05.01 - PyHnamMeHTanbHas v NpUKNagHas xmmms
Cneunanusauns: He NpeaycMOTPEeHO

KBanngpukaumst BeinyckHuka: Xumuk. MNpenonaeaTenb XMMnm

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHo nporpamme: 2018

OcHoBHas nuTeparypa:

1. EBTioruH, I. A. MNpobnembl 6e3onacHocTy cpenbl 0buTaHus Yenoseka / I'. A. EBTiorun, I'. K. ByoHukos, E. E. CTolikoBa
; KaszaH. roc. yH-T, Xum. uH-T um. A. M. Bytneposa .? (KasaHb : Hay4yHas 6ubnunoteka KasaHckoro dpenepanbHoro
yHuBepcuteTa, 2014) 4. 1: BesonacHocTb Xxunuwa. Pexum goctyna: oTKpbITbIi.
http://libweb.kpfu.ru/ebooks/publicat/0-767051.pdf

2. EBTioruH, I'. A. Npobnembl 6e3onacHocTy cpenbl obutaHus yenoseka / . A. EeTioruH, M. K. BynHukos, E. E. CToiikoBa
; KasaH. roc. yH-1, XuMm. nH-T um. A. M. Bytneposa .? (KasaHb : HayuyHas 6ubnuoteka KazaHckoro doeaepanbHoro
yHuBepcuteTa, 2014) 4. 2: BesonacHOCTb NPOAYKTOB NUTaHMS PexXxumm 0ocTyna: OTKpbIThINA
http://libweb.kpfu.ru/ebooks/publicat/0-767581.pdf

3. byaHukoe I. K. Xumnyeckas 6€30nacHOCTb M MOHUTOPWHE XUBbLIX CUCTEM Ha NpUHLMNax buoMmmeTukn: YuebHoe
nocobwue / I'.K. ByoHukos, C.1O. MapmoHoB u gp. - M.: HAL MHDPA-M, 2013. - 320 c. Pexum poctyna:
http://znanium.com/bookread.php?book=354022

JononHutenbHasa nuTteparypa:

1. EBTtormH, ".A. OcHoBbI BroceHcoprKn [TEKCT : aNeKTPOHHbIN pecypc] : (ydebHoe nocobue) / I. A. EsTioruH, I, K.
BynHukos, E. E. Ctoiikosa ; KasaH. roc. yH-T, XuM. nH-T um. A. M. Bytneposa .? KasaHb : [KasaH. roc. yH-1], 2007. ? 80 c.
Pexwum goctyna: otkpbiThid. http:/libweb.kpfu.ru/ebooks/publicat/0-766808.pdf

2. MopbeHko I. . dusnyeckne ocHosbl BrioceHcopukm: YuebHoe nocobue / .M. FopbeHko, B.M. Tpycosa, M.I1.
EBcTurHees. - M.: Bysosckuit y4ebHuk: HAL MH®PA-M, 2015. - 140 c.

Pexwum goctyna: http:/znanium.com/bookread2.php?book=496329
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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

CneumanbHocTb: 04.05.01 - PyHaamMeHTanbHas v NpUKNagHas Xxmmms
Cneuvanusauns: He NpeaycMOTPeHO

KBanngpukaumst BeinyckHuka: XuMuk. MNpenonaeaTenb XMMnum

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

"oa Havana obyyeHus no obpasosatenbHo nporpamme: 2018

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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