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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

3AE
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IIporpaMmy auCHUIUTMHEL pa3padoTaii(a)(u): goreHT, K.H. bapanosa H.B. (kacdenpa renetuku, llenTp OGuonornu u
reiarormyeckoro odopasoanus), NBBaranova@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIETEeHI[UN npuoopeTaeMoii KOMIETEHIINN
TIK-1 CriocoOHOCTh IPOBOJMTH HAyYHBIE UCCIIEOBAHUS 10 33/IaHHBIM METOANKAM U (MIIH)

OCYLIECTBJIATh pa3pabOTKM IO OTAEIBHBIM pasziesiaM (3TaraM, 3aJaHusIM) IPOeKTa WM TeMBI
[10]1 PYKOBOJICTBOM CIIELAIICTa GoJiee BRICOKON KBATU(HUKALIMK

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJIYJIb):
JloJKeH 3HATh:

- OCHOBHBIC IPUHIHUIIBI MOJIEKYJIAPHOTI'O KOHCTPYUPOBAHUS,

- 9Tarbl FTeHHO-UHKEHEPHBIX padoT.

JloKeH yMeTh:

- UCIIO0JIb30BATh IOJIy4Y€HHBIE 3HAHUA 15 n0n6opa OHOJIOrMYECKUX OOBEKTOB 1 IMPUMEHEHUA UX B PA3JIMIHBIX
TEXHOJIOTUYECKUX IpOoLECCax.

I[OJDKGH BJIag€Th:

- HABBIKAMH CaMOCTOSITEJIbHOM HCCIIEI0BATENBCKOIM PabOoTHI.

2. Mecto gucnumimHabl (MoayJist) B ctpykrype OIIOII BO

HanHas aucuuruimHa (MoayJib) BKJioueHa B pasaen "b1.B.JIB.07.02 Juciurivzel (MOAy/in)" OCHOBHOHN MpodheCCUOHATIbHOI
obpazoBaresbHON porpammbl 19.03.01 "Brorexnonorus (BruotexHoorust 1 OMOMHKEHepHs1)" M OTHOCUTCS K JIUCIUTUIUHAM 110
BeIOOpy yactu OITOIT BO, ¢popMupyemoii yuacTHUKaM# 00pa30BaTe/IbHBIX OTHOIIIEHHI.

OcBauBaercsi Ha 4 Kypce B 7 ceMecTpe.

3. O0bemM qUCHMILUIMHBI (MOYJIS1) B 3a4€THBIX € IHHHIIAX ¢ YKa3aHHEeM KOJNYeCTBa YacoB, BbIJeJJeHHbIX Ha
KOHTAKTHYIO Pa00Ty 00y4YaloIuxcsi ¢ Npeno/jaBareiem (Mo BHAaM yueOHbIX 3aHATHI1) M HA CAMOCTOSTEJILHYIO
padoTy o0ydamuxcst

OO01mast TpyJOeMKOCTh AUCHUILIMHBI COCTABIISIET 2 3a4eTHbIX (ble) euHuIl(bl) Ha 72 Yaca(oB).

KonrtaktHas padora - 53 yaca(oB), B TOM YmcIIe JIeKIUK - 24 yaca(OB), MpaKTHYECKUE 3aHATUs - 28 yaca(oB), JabopaTopHbIe
padoThI - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHOM padoThl - 1 yaca(oB).

CamocrositenibHast pabota - 19 daca(oB).
KouTposns (3auét / ax3amen) - 0 yaca(oB).
dopma MPOMEKYTOTHOTO KOHTPOJISI TUCHUILIMHEL: 3a49eT B 7 ceMecTpe.

4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3/ejaM) ¢ yKa3aHNeM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHYE€CKHUX YaCOB U BU10B y'—le6HI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON Pa6OThI O JUCHHUILIHHE (MO/IYJIIO)

Buap! 1 yacsl KOHTAKTHOI PadoThl, Camo-
HX TPYA0EMKOCTh (B 4acax) CTOSI-
N Pa3zennl iucounumne: / Ce- Ulexuun,Texmun{IIpakTu-[lipakru-Jlagopa-Iadopa- TeJb-
MOIyJIsA MECTP| Bcero | B 3J. |4eckue | yeckKue (TOpHbIe |TOpHbIe| Has
¢opme BansTHs,| B 3J. [padoThL| B3I pa-
Bcero | cdopme | Bcero | opme | OoTa
1. [Tema 1. Tema 1. Buosorus kjaeTku 7 4 0 4 0 0 0 2
Tema 2. Tema 2. OcHOBHbIE IPHUEMBI
2. P 7 10 0 12 0 0 0 9
IeHHO-MHXEHEPHbBIX MTPOEKTOB
B3AEKT
Crpanuua 3 u3 9. Bl YHHBE




ITporpamma muciuruiunsl "MosnekynspHoe koHcTpyrposanue'; 19.03.01 "Buorexnonorus".

Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-
HX TPYJ0E€MKOCTH (B 4acax) CTOSI-
N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
3 Tema 3. Tema 3. CriocoObl BBEICHUS Uy KePOAHON 7 4 0 g 0 0 0 4
JOHK B kietku.
Tema 4. Tema 4. Co3gaHne ¥ UCIIOJIb30BaHUE
4. reHHo—Mgan)MunpOBaHHHx MHUKPOOPTaHU3MOB H 7 4 0 5 0 0 0 )
pacTeHUiA.
Tema 5. Tema 5. Mitekonuraoliye Kak 00beKT
5. |reHeTUYEeCKOi MHKEHEPUN U OMOTEXHOJIOTUH 7 2 0 2 0 0 0 2
MToro 24 0 28 0 0 0 19

4.2 Cogep:xkanne QUCIUAILITHHBI (MO TyJIs1)
Tema 1. Tema 1. buoaorusa kiaeTku

CrpykTypa 1 (hyHKIMM HYKJIEMHOBBIX KUCIIOT. ['eHOMBI. Perumkanusi, penapanus u pekoMOouHamst. [IpyHIMIE perMKanym.
Omm6ky perumkanuy 1 mytarmu. Tpanckpumys u npoueccar MPHK. ®yaknmonansHoe pasHoodpasue PHK. Tpancismus.
Onpenesnenne npouecca Tpancisiyu. ['enetndyeckuii kog. CtpoeHne pudocoM y 6akTepHii U 9yKapHorT.

Tema 2. Tema 2. OcHOBHbIE MIPHEeMbI Fe HHO-HHKEHEPHBIX NPOEKTOB

OCHOBHBIE 3Talbl TEHHO-UHKEHEPHBIX MPOEKTOB. PepMEHTEI, IpUMEHsAEMblE B TEHETUYECKOI MHKeHepruu. MeTo bl MoTydYeHHst
reHoB. Mcnosnb3oBanue pectpukras Il kiacca A nosmydyeHus reHoB. MeToasl XMMUKO-(DepMEHTaTUBHOTO CHTE3a
asyxuenodeyHsix pparmeHToB JJHK. ITonyuenne cTpyKTypHbIX FeHOB 3yKapuoT. AMIundpukanus nociaegosateasHoctenn JTHK
in vitro: noauMepasHas LelHasl peakiys U ee IpUMeHeHue. DIeKTpodope3 U CEKBEHUPOBAHUE.

Tema 3. Tema 3. Cnoco6bl BBegeHus uy:kepoanoii IHK B kneTkn.

Tumnsl MosekyapHbIX BeKTOpoB. BektopHble Mmosekyinsl JIHK u ux koHcTpyrpoBaHue. XapaKTepUCTHKa X0351€B 11 BEKTOPOB
¢ uyxeponHoi JJHK. Metompt onydenust pekomOuHaHTHBIX MoJjieky JJHK. Beenenue pekomounanTHeX Mosiekys JHK B
KJIeTKy pernuenTta. Co3gaHue OMOIMOTEK TeHOB U X CKPUHUHT. MaeHTuduKanus u oToop KIETOK, COAEpKaIIUX
pexkomOnHaHTHBIE MoJteKyJbl JJTHK.

Tema 4. Tema 4. Co31aHne U HCNOJIb30BaHHe 'eHHO-MO () HIHP OBAHHBIX MUKPOOPraHN3MOB H PacTeHMIi.

SKCHpeCCI/IH T€HOB B KJICTKaX IPOKapHoT. OHTI/IMI/BaL[I/Iﬂ IKCIIPECCHUU 1Y KEPOJHBIX T€HOB B KJIETKAaX 6aKTCpHﬁ.
Wcnonws3oBanue )1p0>1<>1<e171 B reHeTUYECKOI HWHXXEHEPHUU U OMOTEXHOJIOIUHU. l'[onyquI/Ie TPAHCTC€HHbIX paCTCHHfI. BeKTOprIC
CUCTEMBI 1JIA paCTeHHﬁ. Ky)’[bTypr PacTUTEJIbHBIX KJIETOK. KOMMepI_[I/IEU'[I/BaL[I/IF[ TPAHCTEHHBIX paCTeHI/Iﬁ 1 6100E30MacHOCTb.

Tema 5. Tema 5. MulekonuTawIiie Kak 00beKT reHeTHYeCKO HHKeHEPHH H OMOTEXHOJIOT I

HepeHoc I'€HOB B KJICTKH HACEKOMBIX, IITHUII, pbl6 1 MJICKOITUTAIOIIMX. HonyquI/Ie 1 IPUMEHCHUE TPAHCI'CHHBIX HACCKOMBIX,
ITHULI, pI)I6 1 XXKUBOTHBIX. KJ’[OHI/IPOBaHI/Ie KUBOTHBIX. HOCTOI/IHCTB& 1 HEAOCTATKU TPAHCTCHHbIX KUBOTHBIX. I'ennas Teparus.
Onpeneneﬂne, I0AX0dbl U METO/bI. BI/IpyCHbIC 1 HEBUPYCHBIC CUCTEMBI JOCTAaBKU I'€HOB. HpI/IMeHeHI/Ie TeHHOU Tepariu.

5. IlepeyeHb y4eOHO-METOUYECKOTO 00€eCIeYeHH UIA CAMOCTOSITEJbHOM PadoThl 00yJalomMXcs Mo
JUCHUNUINHE (MO/LYJII0)

CamocrodTespHas padoTa 00y4aIOIIMXCS BBITIOIHASTCS MO 33JaHUI0 U IPY METOAUYECKOM PYKOBOJCTBE IperofiaBaTesis, Ho 6e3
€ro HEeloCpeACTBeHHOro yyactus. CaMocTosTe/bHas: paboTa MOAPA3AeNAeTCs Ha CAMOCTOSTENbHYI0 Pa0OTy Ha ayANTOPHBIX
3aHATHUSAX U HA BHEAYAUTOPHYIO CAMOCTOATENBHYIO padoTy. CaMocTosATe bHAs padoTa 00yUaIOIMXCs BKIIOYAET Kak MOJHOCTBIO
CaMOCTOSITEJILHOE OCBOEHUE OT/EJIbHBIX TeM (pa3zielioB) JUCHUILUIMHBL, TaK U IPOPabOTKy TeM (pa3fielioB), OCBAUBAEMBIX BO
BpeMs1 ayJUTOPHOI paboThl. Bo BpeMst camocTosiTebHON paboThl 00yJaloyecst YUTAIOT U KOHCTIEKTUPYIOT yYeOHYI0, HAYYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJHSIIOT 3a/IaHMs1, HATIPABJICHHBIE Ha 3aKpellieHNe 3HAHUIA 1 OTpaOOTKY YMEHUI 1 HaBBIKOB,
TOTOBSATCS K TEKYIIEMY U TPOMEKYTOUHOMY KOHTPOJIIO IO JUCLIUTIIIVHE.

OpraHu3alysi CaMOCTOSITETIbHON padoThl 00y YAIOIIMXCS perJlaMeHTHPYETCsl HOPMATHBHBIMH JIOKyMEHTaMH,
y4eOGHO-METOIMYECKOH JIMTepaTypoil M SNEKTPOHHBIMU 00PAa30BATEIbHBIMK PECYpPCaMu, BKIIOYASL:

INopsanok opraHU3anuK U OCYIIECTBIEHNs 00pa30BaTeIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaMMaM BBICILIETO
00pa3oBaHus - MporpaMmam OakajaBpuaTa, IporpaMMaM ClelUaIuTeTa, IporpaMMaM MarkcTpaTyphl (YTBEp:KIEH IIPUKa30M
MuHucTepcTBa HayKu U Bhiciiero oopaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMncemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 nHosi6pst 2002 r. "OO6 akTHBH3AIMI
CaMOCTOSITEJIBHOW paOOThI CTY/IEHTOB BHICIIMX YIeOHBIX 3aBe/leHN "
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VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupexaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIll yHUBEpCUTET"

[TpaBuia BHyTpEeHHEro pacrnopsjka (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEkKJEHHs BBICLIIETO
npodeccronanbHOro oopazosanus "Kazanckuii (ITpuBomkckuii) ¢enepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTuBHBIE akThl KazaHckoro (IIpuBoskckoro) deaepaibHOro yHUBEpCUTETa

6. ®oH/] OLIEHOYHBIX CPEICTB MO JUCIHHUIINHE (MOIYJII0)

POoHJI OLIEHOUHBIX Cpe€ACTB IO AUCHUIIMHE (MOI[yJ'IIO) BKJIIOYACT OLEHOYHBIE MaTe€pHaJibl, HAITIPABJICHHBIE HA ITPOBEPKY OCBOCHUA
KOMHCTCHHHI;'I, B TOM 4YUCJIE 3HaHHﬁ, yMeHI/Iﬁ Y HaBBIKOB. POH]I OLIECHOYHBIX CpE€ACTB BKIIOYAET OEHOYHbBIE CPEACTBA TEKYIIETO
KOHTPOJIA U OLICHOYHBLIE CPEACTBA HpOMe)KyTOLIHOfI aTTeCTalluu.

B ¢oH/ie OLIEHOUHBIX CPEJCTB COAEPKUTCS CIeAyIoNias HHDOPMAITHS:

- COOTBETCTBHE KOMIIETEHIIMH TUIAHUPYEMbIM pe3yJibTaTaM 00y4eHHsI 110 UCIUILIMHE (MOJYJI0);

- KpUTEpHUHU OlleHUBaHUst C(OPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMUPOBAHUS OLIEHKU IO JUCIUILIMHE (MOYJIIO);

- OMUCAHUE MOPSIIKA IPUMEHEHUS U MPOIIEAYPbl OLEHUBAHMSI /IS KAXK OO OLEHOYHOIO CPEJICTRa;
- KpUTEPHHU OLICHUBAHMSI JJTs1 KaXJOr0 OLIEHOYHOTO CPEICTBA;

- COACPIKAHNEC OLEHOYHBIX CPEACTB, BKJIIOYaA TpC6OBaHI/IH, MMPEeAbABIIACMBIC K HeﬁCTBHHM 06y11a101111/1x05{, AE€MOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHUA pa3JIMYHbIX TUIIOB.

DoHJ] OIIEHOYHBIX CPEACTB M0 AUCHUIUIMHE HaxoauTcs B IlpunoxkeHun 1 K mporpaMme JUCHUIIMHBL (MOIYJIIO).

7. IlepedeHnb JATEPATYPhI, HEOOXO0JUMOM JJIsT OCBOEHHS U CIUILINHBI (MO TyJIs)
OcBoeHre TUCITUTUIMHBL (MOJYJIsI) TIpEIIoIaraeT u3y4eHne OCHOBHON ¥ JOTIOTHUTEILHON yueOHO! TuTepaTypsl. JlutepaTtypa
MOXKeT OBITh JIOCTYITHA OOYYAIOMIMCS B OTHOM W3 JBYX BapUAHTOB (JIOO B OOOMX W3 HUX):

- B 9JIEKTPOHHOM BHUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEUHbIE CUCTEMBI HA OCHOBAHUHM 3aKToueHHbIX KDY norosopos ¢
npaBoobJIaIaTe sIMu;

- B leyaTHOM Bujie - B HayuHott 6ubmoreke um. H.U. Jlo6aueBckoro. OOydJaroIiuecs moyJanT YIeOHyI0 IUTepaTypy Ha
aOGOHEMEHTE TT0 YUTATETLCKUM OMJIeTaM B COOTBETCTBHU C TIPABIJIAMU TIOJTb30BaHUsI HaydHO! OMOIMOTEKOM.

DIeKTPOHHBIE U3JAHUS AOCTYIHBI AUCTAHLIOHHO U3 JI00OH TOYKHM MPU BBEJCHUU 00YYaIOIIMMCS CBOETO JIOTUHA U [apoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HConb30BaHUM TEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJDKeH ObITh YKOMILUIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPa) KaKIOr0o U3 U3JaHUI OCHOBHOM JIMTEPaTyphl M He MeHee 0,25 aK3eMIuIsApa JOTOIHUTEIPHOM JIUTepaTyphl Ha
Ka)k10r0 00y4alolerocsi U3 4ucia Juil, OJHOBPEMEHHO OCBAMBAIOIINX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI M OTIOJHUTENBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMON JIIsi OCBOSHUS JUCIMIUIMHBI (MOJLYJIS), HAXOUTCS
B [Ipmnoxenun 2 k paboueii mporpamMmme JUCHUIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO TP U3MEHEHUH YCIIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I IMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHWN KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

National Center for Biotechnology Information - https://pubmed.ncbi.nlm.nih.gov/
Knaccnueckast u MosiekyisipHast 6nosiorus - http://molbiol.ru/
IMopran MeTo0B MOJIEKYJIsIpHOM Ouosioruu - http://www.protocol-online.org/

9. MeToauuecKHe YKa3aHUA 1A 00YUAIOMMXCS 10 0CBOEHHIO JUCHHUILIHHBI (MOXyJIsI)

Bujg paéor MeToanuecKkne peKoMeHIamun

JEKLMH JIeKIIMOHHBIH KypPC AUCLMILIMHBI HATTPABJIEH HA O3HAKOMJICHUE CTYJEHTOB C OCHOBAMH MOJIEKYJISIPHOTO
KOHCTPYUPOBaHHMS, a Takke (PyHIaMEeHTaIbHBIMU M IIPUKJIAJHBIMU JOCTHXEHUSIMH TeHETHUECKON MHXEHEPHU.
IMoxpo6HO paccMaTpUBAIOTCS BOIPOCH MOJTy4YeHUs KJIETOK M OPraHU3MOB C HOBBIMU CBOICTBAaMU, TIPOOJIEMBI
KJIETOYHOW ¥ TEHETUIECKOW MHKEHEPUH, IPUMEHEHYEe TeHHON TePaIiH.
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Bujg paéor MeToanuyeckue peKOMeHIalu

IMPaKTUYCCKHUE HpaKTI/I‘ICCKI/Ie 3aHATUSA HAlIPaBJICHbI HA BLIMIOJIHEHUE CTYACHTAMMU IO PYKOBOJACTBOM IIPETIOAABATEIIA KOMITJIEKCA
3aHATUA y‘-Ie6H]>IX 3a}13.HI/II;'I C LICJIbIO YCBOCHH A HAYYHO-TCOPETUYCCKHUX OCHOB yqe6H0171 JUCHUITINHBI, HpI/IO6peTCHI/I${

yMeHHI;'I Y HaBBIKOB, OIIbITa TBOp‘{CCKOﬁ JCATCIIBHOCTH. B PpaMKax IMpakTUICeCKHUX 3aHATHI CTYJACHTBL pa60Ta10T C

y‘-Ie6H0-MeTOHI/I‘-IeCKI/IMI/I MarepuajiaMu Ka(jpe[lpbl, 3HAKOMATCA C JICKTPOHHBIMHA 06pa30BaTeJ’ILHHMI/I pecypcamu.

CaMOCTOSI- CamocrosTebHas padoTa CTYIEHTOB B paMKax Kypca 3aKJIi04aeTcs B OArOTOBKE K 3aHATUAM, pa3dope
TeJIbHasl padoTa | epeyHe BOIPOCOB IO OTAEIBHBIM TeMaM Kypca, OArOTOBKE K MPAKTUYECKUM 3aHATHAM. CaMocTosATe bHAS
paboTa HampaB/ieHa Ha U3y4eHHe PEeKOMEH/IyeMOH NperofiaBaTesieM JIMTePaTyphl B 00J1aCTH OCHOB
MOJIEKYJISIPHOTO KOHCTPYMPOBAHHUSI.

3auer OOyyaronuiicst B mpoliecce 3aueTa MpoAeMOHCTPHPOBAN BCECTOPOHHEE, CUCTEMAaTUYECKOe U ITyO0KOe 3HAHHE
y4eOHO-ITPOrpaMMHOTO MaTepHalia, yMEHHEe CBOOOIHO BHITOJHSATH 3aIaHUsL, IIPe yCMOTPEHHbIE IIPOrPaMMOi,
YCBOWJI OCHOBHYIO JIUTEPATYPY Y 3HAKOM C JOTOJHUTEIHON JINTEPaTypol, peKOMEHJOBAaHHO! ITPOrpaMMOit
JIMCIATUTAHBI, YCBOMJT B3AUMOCBSI3b OCHOBHbIX TIOHSTUI JUCIUIUIAHBI B MX 3HAYESHUH JUTsl IPUOOPETaeMOi
nipoceccru, POSIBII TBOPUYECKUE CIIOCOOHOCTH B IOHUMAHUH, U3JIOKEHUU U UCTIONB30BAHUI
y4IeOHO-ITPOrpaMMHOTO MaTepHaJIa.

10. IIepeyeHs H( OPMAMOHHBIX TE€XHOJIOTHIi, HCIOJIb3yEeMBIX IIPH OCYII€ECTBJEHHH 00Pa30BaTeJbHOr0 NMpoecca
o JUCHHILIHHE (MO/IYJII0), BKJIOYAs epevYeHb MPOrpaMMHOro odecnedeHns 1 uH( OPMAIHOHHBIX CIIPABOYHBIX
cucrTeM (IIpH HEOOXOJUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3yEMBIX MTPH OCYLIECTBICHHN 00pa30BaTEILHOIO IPOLiecca 10 JUCHUILIIIHE
(MOZyJII0), BKJIIOYAS MTepedeHb MPOrpaMMHOr0 obecieueH!s 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPEe/ICTaBIIeH B
[punoxennu 3 x pabovelt mporpaMme TUCITUTLIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0UMOIT /ISl 0CYI[EeCTBJIEHUSI 00Pa30BaATEJILHOTO
npouecca no JUCHAILINHE (MOIYJII0)

MaTepI/IEUH)HO-TeXHI/I‘ICCKOC obecrieueHne O6pa30BaTCIII)HOI‘O nmponecca 1no AMCuUIIinHe (MOJIy)IIO) BKJIIOYAET B ce0s cileaymomue
KOMIIOHCHTHI:

[NomereHust 4J1s1 CaMOCTOSITEIbHOM paboThl 00YYAIOIIMXCsl, YKOMILIEKTOBAaHHBIE CTIEIIMATM3UPOBAHHON MeOEJIbIo (CTOJIbI 1
CTYJIbs1) ¥ OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOW C BOZMOKHOCTBIO MOAIKIIIOUeHUs1 K ceTu "MHTepHeT" u obecrieyeHreM JocTyra
B 9JICKTPOHHYI0 HH(OPMAITMOHHO-00pa3oBaTe/bHylo cpeny KOV,

VueGHble ayAMTOPUH sl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOeblo (CTOJIbI
U CTYJIbS1).

Komnborep 1 npuHTEp 151 paclieyaTKy pa3JlaTOYHbIX MATEPUAJIOB.

12. CpeacTBa aganranuy NpenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTAM 00yUalomuXcsa HHBAJINIOB U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

ITpn HeoOxoaUMOCTH B 00pa30BaTEIbHOM IPOLIECCE PUMEHSIOTCS CIISAYIOIIIe METOAB! ¥ TEXHOIOTUH, O0JIeryaloIme
BOCIIpUATHE MH(MOPMALMN 00YYaIOIIMMUCS MHBATUIAMH M JIULAMY C O'PAHUYEHHBIMH BO3MOKHOCTSIMH 310POBBI:

- CO3/J]aHMe TEKCTOBOW BEPCUHM JII0OOTO HETEKCTOBOIO KOHTEHTA JIJIsl €0 BO3MOXKHOTO NPe00pa3oBaHusl B albTePHATHBHBIE
bopmbl, y10OHBIE TSI PA3IMYHBIX MTOJIb30BATENIEH;

- CO3/laHHe KOHTEHTA, KOTOPBIA MOXKHO NPECTaBUTh B PA3/IMYHBIX BUJAX O€3 MOTepU JaHHBIX WM CTPYKTYPBI, IPEAyCMOTPET
BO3MOXHOCTh MacIITaOMPOBaHMs TEKCTa M M300pakeHuii Oe3 MOTepH KauecTBa, IPeayCMOTPETh AOCTYIHOCTD YIIPABJICHHS
KOHTEHTOM C KJIaBUATYPBI;

- CO3J]aHKe BO3MOKHOCTEH JUIsi 00Yy4aloMXCsl BOCIPUHUMATh OJHY M TY e MH(OPMAIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIpUMep,
TaK, YTOOBI JINLA C HAPYIICHUSMH CJTyXa MOJTy4Yaad HH(OPMAIMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaJIbHO;

- IPUMEHEHHe MPOrPAMMHBIX CPEJICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHMCJIe BUPTYaAJIbHBIX TA0OPATOPHI M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMECHEHUEC JUCTAHIIMOHHBIX 06paBOBaT€J'[bHLIX TEXHOJIOTHI U1 Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHu3al pa3jnvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTI)I 06yqa10mer0c5{ C IpernojaBarejieM, B TOM 4UCJIe Be6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAHbI J1d IPOBEACHUA BUPTYAJIbHbIX J'ICKL[I/II71 C BOBMOJKXHOCTBIO BSaHMOHeﬁCTBHH BCEX YYaCTHUKOB JUCTAHIUOHHOI'O
06y‘-I€HI/I${, MpOBEACHNA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUThI BBITIOJTHEHHBIX pa60T, MMpOBEACHUSA TPECHUHIOB,
OpraHmsanyun KOJUIEKTUBHOM pa6OTLI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIUH sl OpraHu3aiy (POpM TEKYIIEro U MIPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIILHOCTU CIaYn O6y'-IaIOIJ_[I/IMCH WHBAJIMAOM WJIA JIUIIOM C OI'pPaHUYCHHbIMU BO3MOKHOCTAMUA 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluK 110 OTHOIICHUIO K yCTaHOBJ'IeHHOfI MPOAOJIKUTEIIbLHOCTU UX CAAYU:

SAEKTPOHHBH
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- MPOJIOJKUTEIPHOCTY CIIAYM 3a4éTa WK 9K3aMeHa, IIPOBOJIMMOrO B MIUCbMEHHON (opMme, - He Oosee yeM Ha 90 MUHYT;

- MIPOJOJIKUTENIBHOCTU TMOJrOTOBKY 00Y4AIOIIEerocsi K OTBETY Ha 3a4éTe WM 9K3aMeHe, IIPOBOJMMOM B YCTHOH (popme, - He
6osiee yeM Ha 20 MUHYT;

- MIPOJOJIKUTENILHOCTY BBICTYIUIEHUsT 00yYaloIIerocsl pH 3aliTe KypcoBoil paboThl - He Oosiee 4eM Ha 15 MUHYT.

[Iporpamma cocraiieHa B cootBeTcTBrM ¢ TpedoBanusmMu PI'OC BO u yyeOHbIM 1u1aHoM 110 Harpasienuio 19.03.01
"BuotexHosorus" u nmpoduiIio MOAroToBky "BUOTEXHOJIOrHS U OMOUHKEeHepHs'.
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./]B.07.02 MoaexyaspHoe KOHCMpYuposanue

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue noarorosku:_19.03.01 - buorexHonorus

IMpocus nogroroBky: brotexHonorus v GMOUHKEHEPH s
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma 0OydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

OcHoBHas JuTepartypa:

1. fIxynos, T. P. MonexysipHast GuotexHosorus : yueoHuk st By3os / T. P. flkymnos, T. X. ®ausos. - 3-e uzn,., crep. -
Cankr-IletepOypr : Jlanp, 2021. - 160 c. - ISBN 978-5-8114-8733-2. - Tekcrt : aneKkTpoHHbIH // JlaHb :
3JIeKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/179623 (nata o6pamenus: 29.09.2022). - Pexum
JOCTyIa: 1Jis1 aBTOPHU3. TTOJIb30BaTENIEH.

2. CarkeeBa, A. b. MonekynsipHas 6uorexnosnorus : yueObHoe nocooue / A. B. Catkeena, K. A. Cunoposa. - Tiomens : [AY
Cegsepnoro 3aypaibs, 2020. - 115 c. - Tekcr : anektpoHHsii // JIaHb : anekTpoHHO-OMOIMoTeYHas cucrtema. - URL:
https://e.Janbook.com/book/162314 (narta obpamienus:: 29.09.2022). - Pesxum noctyna: 1uisi aBTOpU3. MOJIb30BaTeNeH.

3. Cy66otuna, T. H. MosekysipHas Guonorusi ¥ reHHasi nrxenepus : ydeOHoe nocodue / T. H. Cy66otuna, I1. A. Hukonaesa,
A. E. Xapcekuna. - Kpacnosipck : COV, 2018. - 60 c. - ISBN 978-5-7638-3857-2. - Tekcr : anekTpoHHsi // Jlans :
3NIEKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/157528 (nata o6pamenus: 29.09.2022). - Pexum
JOCTYyIa: 1JIs1 aBTOPHU3. TTOJIb30BaTENIEH.

JomnoJiHUTEILHAS JIUTEepaTypa:

1. Monekynsipaast 6uosiorus : yaedHoe nocodue / O. B. Kpurep, C. A. Cyxux, O. O. Ba6uu [u np.]. - Kemeporo : KemI'V, 2017.
- 93 c. - ISBN 979-5-89289-100-3. - Tekcr : anekTpoHHbli // JlaHb : 371K TpoHHO-61OMMOTeuHast cucrema. - URL:
https://e.lanbook.com/book/103922 (nata o6pamenus: 29.09.2022). - Pexum octyna: JUist aBTOpH3. TOJIb30BATEIEH.

2. baxenoBa, 1. A. OcHOBBI MOJIeKyJIsIpHO#M Oronoruu. Teopus U MpakTuKa : yueOHoe mocodue ais By3oB / . A. Baxenosa, T.
A. Kysnernosa. - 3-e u3p., crep. - Cankr-IlerepOypr : Jlanb, 2022. - 140 c. - ISBN 978-5-507-44783-1. - TeKcT : 31eKTPOHHBIA
/1 JlaHb : aneKTpoHHO-OMOMMoTeyHas cucrema. - URL: https://e.lanbook.com/book/242981 (nara obparuenus: 29.09.2022). -
Pexum moctyna: st aBTOpu3. MOIb30BaTENeH.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.B./]B.07.02 MoaexyaspHoe KOHCMpYuposanue

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue noarorosku:_19.03.01 - buorexHonorus

IMpocuibs nogroroBky: brotexHonorus v GMOUHKEHEPH s
KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHus Mo oOpa3oBaTesibHOM nporpamme: 2024

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

VuebHO-MeToqMUeCcKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcy bTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH o0yyatomumMcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubimoreynoit cucremoit (5C), npenocTasisionieit JOCTYII Yepes3 ceTh
WHtepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBAHHH ITPSIMBIX IOTOBOPOB C
rpaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTAHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE IEKTPOHHBIX, B YacTH (popMUpoBaHus (POHIO0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.
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