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IMporpamma quctruiHs " OCHOBBI MOJeKyJIsipHO# nHkeHepun''; 19.03.01 "BruoTtexHonorus".

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
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IMporpamma quctruiHs " OCHOBBI MOJeKyJIsipHO# nHkeHepun''; 19.03.01 "BruoTtexHonorus".

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
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
[K-4 CriocOOHOCTb OCYILIECTBIISATh YIIPABJIEHHE POU3BOJICTBOM OMOTEXHOJIOTMUECKOM POAYKIIUH,

PeaIM30BBIBATh CHCTEMY MEHEI)KMEHTa KauecTBa B COOTBETCTBUH C TPEOOBAaHUAMU
[POCCUIICKMX Y ME3KIyHapOJIHBIX CTAHAAPTOB U TEXHUUYECKON JOKYMEHTALNH

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

- O6HII/I€ TIOJIOKCHUA U ITIOAXOIbI MOHCKyHHpHOﬁ HWHKXCHCPUU, JOCTUKEHUSA U IICPCIICKTUBDI, CprKTypHO-Q)yHKHI/IOHEUII)HI)IG
0COOEHHOCTH OOBEKTOB 6I/IOI/IH)KeHepI/II/I;

- OCHOBHBIE TPUHIIMITBI NOTy4YeHusi pekoMOrHaHTHBIX JTHK;
- 3a/1a4M, HAIIPaBJICHUs] ¥ TIPOOJIEMBI MOJIEKYJISIPHOM MHKEHEPHUH ITPUMEHHUTENHHO K COBPEMEHHBIM ITOTPEOHOCTSIM.

HoykeH ymeTs:

- UCIIOJIb30BATh MOJTYYEHHbIC 3HAHUS [JIA n0n6opa OHOJIOrMYECKUX OOBEKTOB 1 MNPUMCHEHHMA UX B Pa3JIMYHbIX
TEXHOJIOTMYCCKHUX MMpoHeccax;

- IOHUMATh HEOOXOUMOCTh TPUMEHEHHSI METOJJOB MOJICKYJISIPHON MHXKEHEPHH [UIsi KOHCTPYUPOBaHMSI HOBBIX (popM.
JlomxeH BlIafeTh:

- METOJIaMU MOJIEKYJISIPHOU MHKEHEPUU;

- TEXHUKOU 0€30MAaCHOCTH TP MPOBEEHUN TeHHO-UHKEHEPHBIX MAHUITYJISIMH;

- HaBBIKAMH YIIPABJICHUS POU3BOJICTBOM OHOTEXHOJIOTUIECKOU MPOTYKITHH.

2. Mecto gucnuminasl (MoayJisi) B ctpykrype OIIOII BO

Hauaast qucrmruivHa (MOIyJb) BKoveHa B paszaen "B1.B.03 [Mucturuimaet (MOgysm)" OCHOBHOM MPOecCHOHANBHON
obOpazoBatesbHOI porpamMmbl 19.03.01 "BrotexHomorus (bruorexHosorus u 6nontxkenepusi)” 1 otHocutcs K yactu OITOIT
BO, dopmupyemoit yuacTHUKaMu 00pa30BaTeIbHbIX OTHOILIEHHH.

OcBauBaetcs Ha 4 Kypce B 7 cemecTpe.

3. O0beM quCHUNIMHBI (MO/IYJIsI) B 3aU€THBIX €IHHUIAX ¢ YKa3aHHeM KOJNYeCTBA YacOB, BbIIeJEHHbIX HA
KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ npemnogasareieM (10 BHAaM YUeOHbIX 3aHATHII) H HA CAMOCTOSITENbHYIO
padoTy obyuarommxcs

OO011ast TPyI0OEMKOCTh JUCIMILUIMHBI COCTaBIsAeT 3 3a4eTHhIX(bie) enuHuIl(bl) Ha 108 vaca(oB).

KonraktHast pabota - 57 yaca(oB), B TOM 4HcIie JeKiun - 28 yaca(oB), MpakTHIeCKue 3aHsTus - 28 yaca(oB), 1abopaTopHbIe
padotsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITENIbHOW paboTh - 1 yaca(oB).

CamocrostenbHast padoTa - 51 yaca(os).
KonTposns (3auér / sx3amen) - 0 yaca(oB).
dopma MPOMeKYTOUHOTO KOHTPOJISI JUCIMIUIMHBL: 3a4€T B 7 ceMecTpe.
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IMporpamma quctruiHs " OCHOBBI MOJeKyJIsipHO# nHkeHepun''; 19.03.01 "BruoTtexHonorus".

4. Conep:xanne qUCHHILIHHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHEM OTBE€/IeHHOT'0 Ha
HUX KOJIHYECTBA aKaJeMHYeCKHX YaCcOB ¥ BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW U CAMOCTOATEJbHON PA6OThHI 0 AV CHHUILINHE (MO/IYJIIO)

Buasl 1 yacel KOHTaKTHOI PadoTHI, Camo-
HX TPYAOEMKOCThb (B yacax) cTod-
N Pazgeant qucuumimnnb / Ce- lexmun,Texmmn|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJs MECTP| Bcero | B 3JI. | YeCKHe | YeckHe | TOpHbIE |TOpHbIe | Hasd
¢dopme BansaTusd,| B 3J. |[pabdoThl,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 60Ta
1 Tema 1. OCHOBHBIE TPUEMBI MOJIEKYJISIPHOU 7 6 0 6 0 0 0 12
MHXEHEPHU.
Tema 2. Co3gaHue v UCHOIb30BAHUE TEHETUUECKU
2. |TpaHCcOPMUPOBAHHBIX MUKPOOPTaHU3MOB. 7 8 0 6 0 0 0 13
3 Tema 3. MonekyisipHasi HHXEHEepHUsl PaCTeHUI 1 7 8 0 8 0 0 0 14
JKMBOTHBIX.
4. [Tema 4. I'enHas Tepanus. 7 6 0 8 0 0 0 12
lToro 28 0 28 0 0 0 51

4.2 Coaep:xaHue JUCHUILIMHBI (MOIYJIs1)
Tema 1. OcHOBHBIE IPHEMBI MOJIEKYJISIPHOH HHKEeHEPHH.

OcHoBHbIe MOHATHS. HaydHble OTKPBITHS, KOTOPbIE CIIOCOOCTBOBAJIN Pa3BUTHIO MOJIEKYJISIPHON HHKeHepuH. Posb
MOJIEKYJISIPHOI MH)XEHEPUH B Pa3BUTUH OMOTEXHOJIOTMH. MoJleKyJIsIpHble OCHOBBI TeHETHUYECKOH MHXeHeprH. Baxuewmme
TeHOMHBIE NIPOEKTHI, HAIPaBJICHHbIE Ha CEeKBEHMPOBAaHNE TeHOMOB PACTEHHH, JKUBOTHBIX, TPUOOB, IMILEBHIX [IATOTEHOB,
MAlMEHTOB, CTPAJAIIMX OT paKa, PeIKNX FeHeTHUeCKHX 3a001eBaHni ¥ Ap. OCHOBHBIE TAIlbl TEHHO-MHKEHEPHBIX TPOEKTOB.
Mertopl noyueHus: reHoB. MeTo/ipl noyueHust pekoMOuHaHTHbIX Mosiekys1 [JJHK. Beenenue pekomOuHanTHbix Mosiekyn JHK
B KJIETKY peuunuenTa. HoBele MeTOIbI KIIOHUPOBaHUS.

Tema 2. Co31aHHE U HCNOJIb30BAHNE F€HETHYECKH TPAHC( OPMUPOBAHHBIX MUKPOOPraHU3MOB.

I'enoMbl MEKpoOpranu3MoB. KoHcTpyrpoBaHue M UCHIOJIb30BaHNE PEKOMOMHAHTHBIX IITAMMOB OakTepuid. MoekyJispHas
VHXEHepHsl Apoxoked. Mcnonp3oBaHNe peKOMOMHAHTHBIX MUKPOOPTaHU3MOB Pa3JIMUHBIX CUCTEMATUIECKUX TPy IS
TIOJTyYeHHUs] KOMMEPUYECKMX MPOLYKTOB ((hepMEHTBI, MHCYJIMH, TOPMOH POCTa, NHTEP(MEPOHB!, MOHOKJIOHAIBHBIE aHTUTENA 1
T.0.).

Tema 3. MoJieKyIsipHasi HH>Ke€HePHUsI PACTeHNI U KUBOTHBIX.

TpaHCI‘CHHbIC pacT€HrA U JKUBOTHBIC KaK 6H0peaKTOpr JUIS IOJTyY€HU A HEHHBIX IS TPOMBIIIIIEHHOCTH U MEAUIINHBL
OpPraHn4eCKux COCHHHGHHﬁ. HOHy‘{CHI/IG TPaHCT€HHBIX paCTCHHﬁ. Cunre3s B PacCTeHUAX 1y KEPOIHbIX OeIKOB MEOUIUHCKOTO
Ha3Ha4YCHUA. TpaHCFCHHLIG PpacTeHuA B CEJIbCKOM XO3SIHCTBE. KOMMCPHI/IEUII/BaLlI/IS{ TPAHCTE€HHBIX paCTGHI/Iﬁ 1 6M00E30MaCHOCTb.
TpaHCI‘CHHbIC JKUBOTHBIC U UX HUCITIOJIb30BAHUCE. O6H.Iaﬂ CXeMa IMOoJYyUYCHUS TPAHCTEHHBIX KUBOTHDBIX. HepeHoc I'€HOB B KJICTKH
MJICKOITUTAIOIINX. l'[onyquI/Ie " IPUMCHEHUNEC TPAHCICHHBIX JKNBOTHBIX. K.HOHI/IpOBaHI/Ie JKMBOTHBIX.

Tema 4. I'ennas Tepanusi.

IloHsTHE TEHHOM Teparumu: OorpeacJIeHnue, Noaxoabl U METOIbI. CTpaTCI‘I/IH TFEHHOM Teparu. DTansl reHHOU Teparu. CucreMbt
NEPEHOCA TPAHCTCHOB: BUPYCHBIC 1 HEBUPYCHBIE CUCTEMbI IOCTABKH I'€HOB. OCHOBHBIE (ba3bl KJIMHUYECKUX UCTBITAHUHA. Y CrieXu
TEeHHOU Teparu. I'ennas Teparusd B 6ynyl_ueM. .HCKapCTBeHHbIC CpeacTBa Ha OCHOBE OJIMT'OHYKJICOTUIOB.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eCcIeYeH s JJIsi CAMOCTOATEJbHON PAa60ThI 00yJalOIUXCs M0
U CIHILIIHE (MOYJIIO)

CamocrosTenpHas padoTa 00yJaloMXCsl BBITTOJIHIETCS M0 3aJaHHI0 U TP METOIMUYECKOM PYKOBOJICTBE ITperoiaBaresisi, Ho 6e3
€ro HeroCpeACTBeHHOro yyactust. CamocTtosTeNbHast padoTa MoApa3IeNseTcsl Ha CaMOCTOSITENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHSX ¥ Ha BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO paboTy. CamocTosTeNbHas paboTa 0OyYaIOMMXCs BKIIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (Pa3esioB) JUCHMIUIMHBL, TaK U TPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHOI padoThl. Bo BpeMst caMOCTOsITeNIbHOM paboThl 00yJaIoIIUecs YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBIIONHSIOT 3a1aHU s, HANIpaBJICHHbIC Ha 3aKpeIIeHNe 3HaHUI 1 OTPaOOTKY YMEHHI M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO 1O JUCIUIUIVHE.

OpraHu3zalys CaMOCTOSITENIbHOW padoThl 00YYaIOIIMXCS perJiaMeHTUPYETCsl HOPMAaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOINYECKOIl INTepaTypoil ¥ 3JeKTPOHHBIMI 00Pa30BaTE/IbHBIMK PECYPCaMHU, BKIIOYAS:
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IMporpamma quctruiHs " OCHOBBI MOJeKyJIsipHO# nHkeHepun''; 19.03.01 "BruoTtexHonorus".

[Nopsiok opraHU3aLUK 1 OCYILECTBICHHS 00pa30BaTEIbHOM AeSATEIFHOCTH IO 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHusl - IporpaMmam OakajaBpuara, mporpaMmMaM ClielMajIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIECH PUKa30M
MunucTepcTBa HayKu U Bhiciero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 r. "O6 akTUBHU3ALNN
CaMOCTOSITENILHOW pabOThI CTY/IEHTOB BHICIIIMX YIeOHbIX 3aBe/ieHuit"

VYcraB herepatbHOrO rocyIapCTBEHHOTO aBTOHOMHOTO 00pa3oBartesibHOro yupexaeHus "Kaszanckwii (ITpuBomkcKuit)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopsjka (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00pPa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccronanbHoro oopazosanus "Kazanckuii (ITpuBomkckuit) enepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (ITpuBoskckoro) deaepaibHOro yHUBEpcUuTeTa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHUIINHE (MOIYJIIO0)

DoHJ1 OLIEHOYHBIX Cpe€ACTB IO AUCHUIIIMHE (MOI[yJ'IIO) BKJIIOYACT OLUEHOYHBIE MaTe€pHaJibl, HAITIPABJICHHBIC HA ITPOBEPKY OCBOCHUA
KOMHCTCHHI/Iﬁ, B TOM 4YUCJIE 3HaHI/Iﬁ, yMeHI/Iﬁ Y HaBBIKOB. ®OH]I OLIECHOYHBIX CpE€ACTB BKIIIOYAET OUEHOYHLIE CPEACTBA TEKYIIETO
KOHTPOJIA U OLICHOYHBLIE CPEACTBA HpOMC)KyTO‘IHOfI aTTeCTalluu.

B ¢oH/1e OLIEHOUHBIX CPEJCTB COAEPKUTCS CIeAyIoNias HHDOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIMH [UIAHUPYEMbIM pe3yJibTaTaM 00y4ueHusI 110 AUCLUILIMHE (MOYJI0);

- KpUTEpHUHU OlleHUBaHUst C(OPMUPOBAHHOCTH KOMITETEHIINIA;

- MexaHu3M (POPMUPOBAHUS OLIEHKH T0 JUCIUILIMHE (MOIYJIIO);

- OMUCAHUE MOPSIIKA IPUMEHEHUS U TPOIIEAYPbl OLEHUBAHMSI /IS KAXJOr0 OLEHOYHOI'O CPEJICTRa;
- KpUTEPHH OLIEHUBAHUS JJIs1 KXI0TO OLIEHOYHOT'O CPEeJICTBa;

- COACPIKAHNEC OLEHOYHBIX CPEACTB, BKJIIOYaA TpC6OBaHI/IH, MMPpEeaAbABIIACMbIC K HeﬁCTBI/IHM 06y11a101111/1xc;1, AE€MOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHUA pa3/IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTces B [Ipunoxenun 1 kK mporpaMMe AUCUMILIMHBL (MOLYJIIO).

7. IlepedeHnb JATEPATYPhI, HEOOX0TUMOM JIJIsI OCBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHre TUCITUTUIMHBL (MOJYJIsI) TIpeIIoIaracT u3y4eHne OCHOBHOM ¥ JOTIOTHUTETLHON yueOHO! TuTepaTypsl. JlutepaTypa
MOXKeT OBITh JIOCTYITHA OOYYAIOIMIMMCS B OTHOM W3 JBYX BApPUAHTOB (JIIOO B OOOMX W3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 K TPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBAHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
[paBOOOJIAATENSIMHU;

- B eyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. JlobaueBckoro. OO0ydJaromnuecs moyJanT yIeOHyI0 JIUTepaTypy Ha
aOGOHEMEHTE IT0 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMK TIOJTb30BaHUsI HaydHO!H OHOIMOTEKO.

DNIeKTPOHHBIE U3JAHUS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTMHA U [apoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTpOHHBIH yHUBepcuTeT" . [Ipu UCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMY U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOTO U3 U3JaHUI OCHOBHOM JIUTEPaTyphl 1 He MeHee 0,25 aK3eMIuIspa JOTOIHUTEIFHOM JIUTepaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4ucia Juil, OJHOBPEMEHHO OCBaMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[lepeueHb OCHOBHOI M OTIOJHUTENIBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMON JIIsi OCBOSHUS JUCIIMIUIMHBL (MOJLYJIs), HAXOIUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHUIUIMHBL. OH MOUIEXUT OOHOBJICHHUIO TP U3MEHEHUH YCIIOBUI 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I IMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHNU KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AMMBIX JJIsI
OCBOEHHUS JUCITHILIAHBI (MO TyJIsT)

National Center for Biotechnology Information - https://www.ncbi.nlm.nih.gov/
Krnaccnueckast u MosiekyisipHast 6nosiorus - http://molbiol.ru/
Hayuno-nonynsipssiii cailt Buomonekyana - https://biomolecula.ru/
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IMporpamma quctruiHs " OCHOBBI MOJeKyJIsipHO# nHkeHepun''; 19.03.01 "BruoTtexHonorus".

9. MeTOI[I/I‘IECKI/le YKazanua aJid oﬁyqalonmxc;l 0 0CBOCHHUIO U CIINIIJINHbI (MO,[(yJIﬂ)

Bujg paéor MeToanueckue peKoOMeH amuu

JIEKLAN JIeKLIMOHHBII Kypc TUCLMIUIMHBI HAllpaBjieH Ha O3HAKOMJICHHE CTYIEHTOB C OCHOBAMH MOJIEKYJISI PHOM
WHXEHEPUH, a TaKKe beH}j[aMeHTa.HbeIMI/I U TIPUKJIAAHBIMU JOCTHKEHUAMU 3TON HayKH. Bosnbiioe BHMMaHue
yIeJsieTcsl CTPYKTYpPHO-(DYHKIIMOHAIBHBIM OCOOEHHOCTSIM OOBEKTOB OMOMHKEHEPHHU; OCHOBHBIM TPUHIIUIIAM
nosrydenus pekomOnHaHTHBIX JAHK, sTarnamM reHHo-MHKeHepHBIX padoT; 3aauaM, HallpaBJIeHusAM U poOiieMam
MOJIEKYJISIPHON MHKEHEPUH IPUMEHUTENIBHO K COBPEMEHHBIM HOTPEOHOCTSIM.

HNPAKTUYECKUEC HpaKTI/I‘ICCKI/IC 3aHATUSA HAIPABJICHBI HA BbIMTOJIHEHUE CTYACHTAMMU IO PYKOBOACTBOM IIPETIOAABATEIIAA KOMITJICKCA
3aHATUA y‘I66HbIX 3aHaHI/1ﬁ C LICJIbIO YCBOCHHM A HAYyYHO-TCOPETUICCKHUX OCHOB y‘I€6HOﬁ JUCHUITINHBI, HpI/IO6p€T€HI/IH

yMeHI/Iﬁ Y HAaBBIKOB, OIIbITa TBOp‘-IeCKOfI JCATECIIBHOCTH. B paMKax IMpakTUICCKHUX 3aHATHI CTYACHTBL pa6OTaIOT C

y‘I€6HO-M€TO,HI/I‘ICCKI/IMI/I MaTtepuajraMu Ka(‘l)eﬂpbl, 3HAKOMATCS C JICKTPOHHBIMHA O6pa3OBaTCJ'H>HI)IMI/I pecypcamu.

CaMoCTOsI- CamocrosTespHas padoTa CTYIEHTOB B paMKax Kypca 3aKJIio4aeTcs B OArOTOBKE K 3aHATUAM, pa3dope
TeJIbHas padoTa | epeyHeld BOIPOCOB 0 OTAEIbHBIM TeMaM, IIOArOTOBKE K MPAKTUYECKUM 3aHATHAM. CaMocTosATe bHasA padoTa
HaIpaBjIeHa Ha U3yYeHHe PeKOMEHIyeMOH MIpernofaBaTeseM JIUTePaTyphl B 00JaCTH IPUMEHEHHs M pa3paboToOK
HOBBIX METOJJOB MOJIEKYJISIPHON NHKEHEPUU.

3a4€T 3aueT HalEJICH Ha KOMIUIEKCHYIO ITPOBEPKY OCBOCHUA JUCHUITINHBI. O6y‘-laIOL[IPIfICH MOJIy4acT BOIIPOCHI U BPEMA
Ha MOATOTOBKY. 3auér MIPpOBOAUTCA B YCTHOﬁ q)opMe. OLICHI/IBaeTCH BJIaICHUE MaTe€prajioM, €ro CUCTEMHOE
OCBOCHHE, CIIOCOOHOCTh MNPUMCEHATH HYKHbIC 3HAHU S, HABBIKM U YMEHH IIPU aHAJIN3E HpO6HeMHbIX cmyaum?l u
PEIIEHNN MMPAKTUYECCKUX 3aﬂaHHﬁ.

10. ITepeyensb nHGOPMAIUOHHBIX TEXHOJIOTHIA, HCIOJIb3YEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJbLHOI0 MpoIecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MIPOrpaMMHOro odecnedeHnst 1 HH( OPMAIHOHHBIX CIIPABOYHBIX
cucTeM (IpH HEOOXO0JUMOCTH)

INepeuens HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHUN 00pa30BaTEILHOIO IPOLiecca M0 JUCHUIIINHE
(Mozymo), BKJIIOYast IEpeYeHb [IPOrpaMMHOr0 odecredeHusi 1 MH(OOPMALMOHHBIX CIPABOYHBIX CHCTEM, IPEICTABIICH B
[punoxeHuu 3 Kk paboueii Mporpamme JUCHMUILUIAHBI (MOJYJIsT).

11. Onucanne MaTepUAIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOII JJIsl OCYIIeCTBJIEHHs 00Pa30BaTEJLHOI0
npoiecca no JUCIUIIAHE (MOIYJII0)

MarepuanbHO-TEXHHUECKOe 00ecrieueHrne 00pa3oBaTeIbHOrO Mpoliecca Mo JUCIUILTMHE (MOJIYJII0) BKIIIOUAET B ce0s1 Creyomme
KOMITOHEHTHI:

TomertieHus VTSI CAMOCTOSITETLHON pabOTH 00YJAIOIIUXCsl, YKOMIUICKTOBAHHBIE CIICIIMATU3UPOBAHHON MeOebIo (CTOJIBI U
CTYJIbsI) U OCHAIIIEHHbIE KOMITBIOTEPHOW TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUeHHs K ceTd "VIHTepHeT" u obecrieuyeHneM JOCTyma
B 9JIEKTPOHHYI0 MH(OPMAITMOHHO-00pa3oBaTebHylo cpeny KOV,

VueOHble ayAUTOPUH TSI KOHTAKTHOM paboTHI ¢ MpernoaaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBaHHON MeOebio (CTOJIbI
U CTYJIbS1).

KOMHLIOTep W IIPUHTEP JIA paCll€YaTKU pa3gaTOYHbIX MaTCPUAJIOB.

12. CpencrBa aganranuy mpenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTSAM 00yUJaromuxcsa HHBAJIUI0B 1 JIHIL C
OrpaHHYEeHHBIMH BO3MOJKHOCTSIMHU 3/I0POBbSI

HpI/I HeO6XOIlI/IMOCTI/I B 06pa30BaTCJILHOM poHeCCe MPUMEHAIOTCA CIICAYIONUE METOAbl U TEXHOJIOTHH, 06)'[61"‘1&101].{1/16
BOCITPUATHE I/IHCI)OpMaI_[I/II/I OGy‘laIOI_HI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'paHUYECHHBIMU BO3MOKHOCTAMU 3J0POBbA:

- CO3/]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA JIJIsl €0 BO3MOXKHOTO MPeo0pa3oBaHusl B albTePHATHBHBIC
(bopmbl, yIOOHBIE TSI Pa3IMYHBIX MTOJIb30BATENCH;

- CO3/J]aHKe KOHTEHTA, KOTOPBI MOXHO MPECTaBUTh B Pa3JIMYHBIX BUAX O3 OTepH JAAHHBIX WU CTPYKTYPHI, PEIyCMOTPETh
BO3MOKHOCTb MaclITaOMpPOBaHMUs TEKCTA U M300paKeHuit 6e3 MoTepu KayecTBa, MPelyCMOTPETh JOCTYIHOCTD YIIpaBJICHHUSI
KOHTEHTOM C KJIaBUATypPBl;

- CO3J]aHKe BO3MOXKHOCTEH JUTsi 00yUaloMXCcsl BOCIIPUHUMATh OJHY M TY %€ MH(OPMAIHIO U3 Pa3HbIX NCTOUYHHUKOB - HAIpUMep,
TaK, YTOOBI JINLIA C HAPYIICHUAMH CJIyXa MOJTy4Yaad MH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPUMEHEHHe MPOrPaMMHBIX CPE/ICTB, 00ECIIEYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (POPMUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIe BUPTYAIIbHBIX JJAOOPATOPHUI U CUMYJISILIMOHHBIX TEXHOJIOTHH;
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- IPUMEHEHUNE TUCTAHIIUOHHBIX 06paSOBaTeJ’[bHBIX TEXHOJIOTUI U1 Tiepeiavn HHq)OpMaLIPIH, OpraHu3sal pa3jInvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTI)I 06yqa10mer00ﬂ C nIpernojaBarejieM, B TOM 4UCJIe BC6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAaHbI 1J1d IPOBEACHUA BUPTYAJIbHbIX J'IGKL[I/II71 C BOBMOJKXHOCTBIO B3aHMOHeﬁCTBHH BCEX YYACTHUKOB JUCTAHIUOHHOT'O
06y‘-IGHI/I${, MpOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITIOJTHEHHBIX pa60T, MMpOBEACHUSA TPEHUHIOB,
OpraHmsanuun KOJUIEKTUBHOM pa6OTLI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIHH sl OpraHu3aiy (POpM TEKYIIEro U MPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOJOJLKHUTEIIbHOCTU CIa4n 06y'—IaIOIJ_[I/IMCH HWHBAJIMAOM WJIA JIUIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluU 110 OTHOIICHUIO K YCTaHOBHeHHOﬁ MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MPOJOJIKUTENIBHOCTY CAa4M 3a4€Ta WM 9K3aMeHa, IPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- IPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocsi K OTBETY Ha 3a4€Te MM 9K3aMeHe, IIPOBOAMMOM B YCTHOH (opMme, - He
6osiee yeM Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYILICHUS 00YYaloIerocst IpH 3aliyTe KypcoBor paboTHl - He OoJiee yeM Ha 15 MUHYT.

IIporpamma cocrasiieHa B cootBeTcTBHM ¢ TpedoBaHussMu PI'OC BO u yueOHBIM 1utanoM 1o Harpasienunio 19.03.01
"BuortexHomorusa" ¥ MpouIio MOArOTOBKY "BHOTEeXHOIOTHSA 1 OMOMHKEeHepHs .
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B.03 Octiogbt MONEKYAAPHOT UHIICEHEPUL

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 Hauana oOyueHusi Mo oOpa3oBaTesibHOM nporpamme: 2025

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 : a;1eKTpoHHbIH // JIaHb : 9)1eKTpOHHO-OMOIMOTeYHast cuctema. - 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.

3. PessinkuH, B. U. ['eHHas uHXeHepHs: NpakTUKYM : yueOHoe nocodue / B. U. Pe3snkun. - 7-e uzn., nepepad. - I'poano : ['pl'yY
um. Aduku Kynanei, 2024. - 65 c. - ISBN 978-985-582-603-4. - Tekcr : a51eKTpoHHbIH // JIaHb : 3JIeKTpOHHO-OUOIMOTEYHAS
cucrema. - URL: https://e.lanbook.com/book/433241 (nata o6pamenwus: 28.02.2025). - Pexxum noctyna: Juist aBTOpH3.
HoJb30BaTenei.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B.03 Octiogbt MONEKYAAPHOT UHIICEHEPUL

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 oOyueHusi Mo oOpa3oBatesibHOM nporpamme: 2025

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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