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Pabouas nporpamma mucnmuuHE! «MoekyaspHas 6HoI0rasS» I 06YYAIOMIXCS [0
creranbHOCTH 04.05.01 DOyHnamenTansHasd U NPHKIATHAS XHUMHS, COCTABICHA HA OCHOBAHHK
DenepalbHOTO TOCYIAPCTBEHHOTO 00Pa30BATENLHOTO CTAHAApTA BBHICHIIETO OOPA3OBaHHA —
coenuanurer mo cnenmanbHoCcTH 04.05.01 OynmaMeHTanbHas W NPUKIAMHAS XUMHS,
YTBEPXKAEHHOrO npukasom MunucrepcTBa o6pasoBaHus U Hayku Poccuiickoii ®enepanuy ot
13mons 2017 r. Ne 652 (¢ m3m. u gpom.), Ilopska OpraHM3aliyi W OCYIIECTBICHHS
0bpa3oBaTeNbHOM JNESTENBHOCTH 10 06Pa30BaTeNbHBIM MPOTPAMMAaM BBICIIETO OOPA3OBAHUS —
mporpaMMaM  OakanaBpuarta, IporpaMMaM —CIICIHAINTETa, [POrPAMMAM  MArHCTPATypHL,
YTBEPXKACHHOTO TNpUKa3oM MHUHKMCTEpCTBa HayKM W BBICHIEro o6OpasoBanms Poccuitckoit
®epepanuu ot 06 anpemnst 2021 r. Ne 245 (¢ u3M. | JIOI1.), B COOTBETCTBHH C YUeOHBIM ILTAHOM,
yTBepXkACHHBIM YuyeHbM coBeToM OI'BOY BO «JIoul'Y» mus nabopa 2024 roza.

Pa3pabotunk:

o
CTaplIuii IIpenoaaBarenb Kageapsl OHOXUMHUK U =
o
OPraHWYECKON XUMUMN // O.1. Hepeueps

Pa6o4as mporpamMMa yTBepikeHa Ha 3ace[ianuy Kadeapsl OHOXMMHH U OPraHHYECKOH XUMUM
ITporokon o1 26.03.20241. N 9

3aBeayrommii kKadenpoit jf& OB bapanora
COI'JTACOBAHO:

JlekaH XuMHUYECKOTO (aKyIbTeTa
28.03.2024 1.

C.I'. baxtun

y“IC6HO-MeTOZ[I/I‘<ICCKa$I KOMHCCHS XUMHUYCCKOT'O (I)aKy.]'IBTeTa

IIporokoin ot 27.03.2024 1. Ne 2.
IIpencenarens M P.A. JIpira

PyKoBOIHTENb OCHOBHOM MPodhecCHOHATBHOM
06pa3oBaTeNbHOM TPOTPaMMBI,

KaH[. XMM. HayK, JOLL.

28.03.2024 r.

O.B. bapanosa
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1. MECTO JUCLIMIIINHBI B CTPYKTYPE OBPA3OBATEJIbHOI ITPOI'PAMMEBI

1.1.  TpeGoBaHus K MpeABAPUTEIHHOM MOATOTOBKE O00YYAIOIIUXCs, MPEALIECTBYIOIINE
¥ COMYTCTBYIOUIHME JUCIUILUINHBI, HA KOTOPBIX OCHOBBIBACTCS N3YUYCHUE TAHHOM:

JTUCLUUIUIMHBL TporpaMMbl OakamaBpuara: Opranudeckas xumus, Dusznyeckas XuUMHs,
AHanuTHueckass XuMHs, VIHCTpyMEHTaJlbHbIE METOJIbl XHUMHUYECKOTO aHajiHW3a BEIIECTB,
MaTepUajoB M OKpYXKalmehd cpeapl, XHUMHUYECKHE OCHOBBI OHOJIOTMYECKUX TIPOIECCOB,
broxumust 1 MoJIeKyIsipHast OMOJIOTHSL.

1.2.  JIvcuuruivHel, KypcoBble pabOThl M MPAKTUKH, JJISI KOTOPBIX OCBOCHHUE AHHOMN
JTUCIUATUTMHBI HEOOXOAUMO KaK MPEIIIeCTBYOIIEE:

Kunetnka u TepMonumHamMuMKa (DEPMEHTATUBHBIX IPOIECCOB, MPOM3BOJCTBEHHAS
npaktuka (H1P)

2. OIMMCAHUE JUCHUITIIMHDBI

2.1.  OOmas xapakTepucTUKa

HaumeHnoBanue nokasaress 3HaueHue noKa3aTels

Ha3Banue 0O6pa3oBaTelbHON MTPOTrpaMMBbI 04.05.01 dynpaMeHTaNbHAA W TMPUKIIATHAS
xumus (IIporpamma crienmanutera: Xumus)

[udp 1 Ha3BaHUE B COOTBETCTBUHU C b1.B.JIB.4. MonekynapHas O1onorus

y4€OHBIM TIJIAHOM

Yacte 00pa3oBaTeNbHOI MPOrpamMMbl BapuaTtuBHas yacTh: BEIOOp 00ydaromerocs
JMcIMIIIMHEL 110 BBIOOPY

KonnuectBo 3ayeTHBIX €IUHULL / BCETO YacOB 4,5/162

2.2.  Pacmpenenenue yacoB no ¢popmaM U nepruogam o0yueHHs

OO011ee KOJIMYECTBO YacOB
o
= CaMOoCTOS-
dopma g1 8 6 - o
> | 2 | mexum- | nabopa- | MpakTH- | TENbHOH opma
00yueHus 2 3 BCETO
8 | OHHBIX | TOPHBIX | YECKUX | pabOTHI + KOHTPOJIS
KOHTPOJTb
Ounas 4 8 34 34 - 94 162 9K3aMEH

3. LEJM JUCLUTUIMHBI

dopMupoBaHUE MPEJCTABICHUNA O CTPYKTYpE U PYHKIMSIX BaKHEHIINX OMOIMOJIMMEPOB —
HYKJIEMHOBBIX KHCJIOT M O€JIKOB, O NMpUHLIMIIAX (YHKIMOHUPOBAHUS T'€HETHUYECKOTO amrmapara
KJIETOK U MEXaHH3MaX PEeryJsiiuu €ro 3KCIpeccuu; yriyoieHue 0a30BbIX 3HAHUI O MPUHIUIAX
CTPYKTYPHOH OopraHuzanuy 0eKOB M HYKJIEMHOBBIX KHCJIOT, IOJyuYeHHE JEeTalbHbIX 3HAaHUN 1O
BOTIPOCAM, CBSI3aHHBIM C Tepeqadeil TeHEeTHYECKOW WH(POpMAlHU, CTPYKTYpOHl XpOMOCOM W
IeHOB, CHHTE30M OelKka W ero perysnuu, nporeccamu penapauun JHK, myrtanumsmuy,
pexoMOMHaNNEN U KJIOHHPOBAHUEM T'€HOB.

4. KOMHIETEHINH ObBYYAIOIMETI'OCS, ®OPMHPYEMBIE B PE3YJIbTATE
OCBOEHIA KOMIIOHEHTA OBPA30OBATEJIBHOU ITPOT'PAMMBI, UX NTHIAMKATOPBI
N ITNTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHM A

4.1. KowmmereHuuun
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[IK-1. Cnocoben mianupoBaTh pabOTy W BBIOMpATh aJCKBATHBIC METOABI PEIICHUS
HAYYHO-HCCIIEIOBATEIbCKUX 3a/1a4 B BEIOPAaHHOW 00JaCTH XUMUU, XUMUYECKOW TEXHOJIOTUH WIIN
CMEXHBIX C XMMHEH HayKax

CrniocoGeH GpopMyITupoBaTh U peliaTh aKTyalbHbIE M 3HAYUMEBIE TPOOJIEMBI MATEMATHKHU

4.2. HHaukaTtopbl KOMIETEHIIUMA

[TK-1.3. [IpuMeHsieT 3HaHUsI KJIIACCUUECKUX U COBPEMEHHBIX METOAO0B UCCIEAOBAHUS IS
pelleHHs TOCTaBJICHHBIX HAay4YHBIX 3aJad B BbIOpaHHOW o00JacTH XUMHUHM, XUMHUYECKOU
TEXHOJIOTHH UM CMEKHBIX C XUMHUEH HayKax

4.3.  PesynbTaThl 00yueHUs

[1K-1.3.1. 3HaeT cTpyKTypy U GYHKIMHA OMOTIOIMMEPOB, UX KOMIIOHEHTOB U KOMILJICKCOB,
MEXaHHU3Mbl XpaHEHHUS, MIEpeAaun U peanu3alii TeHeTHYecKo HHPOpMAIIUN Ha MOJIEKYJIIPHOM
YpOBHE, METO/BI UCCIIEIOBAHUIA, TPUMEHSEMBIE JIJIS pelIeHHsI MPodecCHOHABHBIX 3a/1a4.

IIK-1.3.2. Ymeer BbIOMpaTh W HUCIOJIB30BaTh HEOOXOAMMBIC METOMABI, PEIIaTh 3aJayu
TUCIUTUIMHBI (AHATU3UPOBATH CTPYKTYPY U (DYHKIIUU T€HOB ¥ TEHOMOB).

[IK-1.3.3. Brnageer HaBbIKaMH OSKCIUTyaTallMM COBPEMEHHOM  ammapaTypbl H
000pyI0BaHUs IS IPOBEACHHS HAYYHO-HCCIIEI0BATEIbCKUX U Ja00paTOPHBIX padoT.

5. I[TPOITPAMMA JUCIHUAITIIMHBI

Hassanue Temsl KpaTkoe copepxaHnue TeMbl (BOIPOCHI TEMBI)

Paznen 1. Ilpupona

T€HETHYECKON

nHbopmanuu

Pacnipoctpanenue 3amaud  MOJIEKYJIApHOM  OWOJOTMM B TIO3HAHUU  OCHOBHBIX
HK KHUCJIOT B | 3aKOHOMEPHOCTEN KU3HEIEATEIbHOCTU. [ €eHEeTUUECKUE HYKICHHOBBIE
IpUpOJE, ux | kucaotsl. [lotoku renernueckoit nudopmaru. IIporeccr ¢ yuactuem
CTPYKTYpHBIE JAHK. Pacnpenenenue, Jokanu3amusi HYKJIEHHOBBIX KHUCJIOT Yy
(U3UKO-XMMHUYECKHE | POKAPHOT, 3yKapHUOT.

XapaKTEPUCTUKH

Brinenenune Ouncrka, (bpakMOHUPOBaHUE MOJIy4EHHBIX IIpenapaToB
HYKJIEMHOBBIX HYKJIEMHOBBIX KHCIIOT.

KHUCJIOT U3 TKaHEH

Crpykrypa u | Mukpomonexkynspuas crpykrypa JHK IlepBuunas ctpykTypa

ceoiictBa /IHK, PHK | Hykneorunusiii  cocraB  JIHK pasueix opranusmoB. [IpaBuna
Yapradda. Tonkue peramu cTpykTypHOU xapaktepuctuku JIHK
Munopnsle ocHoBanus. CexBenupoBanue JIHK Ocobennoctu
HYKJICOTUIHOU OCJIEIOBATEIHLHOCTH JAHK [TanuApOMBI.
CO10ueHHOCTh TUPUMUAMHOBBIX OCHOBaHMH. Pectpukraser. CailTel
pectpukiuu. OOpa3oBaHHME JIMIOKUX M TYNbIX KOHIOB. THIIBI
XUMUYECKHX B3ammonaencTBuil. [[Boiinas crnimpans ([x. Yorcona, @.
Kpuk). [IpyHIMD KOMIZIEMEHTaPHOCTH, €r0 OMOJIOTHYECKOE 3HAUCHHE.
Peanuszanus BogOpOHBIX CBA3€M M THAPO(OOHBIX B3aUMOJAEHCTBUU.
InuneyHas CTpyKTypa M KOONEPaTUBHOCTh. JKeCcTKOCTh U TMOKOCTh
JIBOMHOMN CIIUpAIIU JHK Dopmsbl JBOMHOM CIIUPAIIU.
Ceepxcnupanuzauuss monekyn JIHK, ee Ouosornueckoe 3HaueHwHe.
Tonouzomepaspl. ®usnmueckue coucta JHK  Jlenartypammus,
penarypauus JJHK Monekynspuas rubpuauzanus. MomnekyispHas
ocHOBa myTauuid. Xpomocombl. BHexpomocomuas JIHK. Ilnazmupasl.
Tenomepnas JIHK, Tenouszamepaza. MakpoMonekysipHas CTPyKTypa
PHK. CxonmctBo m paznmuume KoH(popmaruoHHBIX cBoiictB PHK un
JAHK. Opnonenoueunsle, asyxuenodyeunsle PHK. MuHopHble




ocHoBanus. Crmpanuzammss PHK pasHpix THmoB  (BTOpUYHAs
cTpykrypa). IIpoGiiema B3aMMOJEHCTBUS MEXIYy CHHPATHHBIMU
ydactkamu  (TpetuuHas  cTpykrypa) PHK.  M3meHumBocTh

koHpopmaumu PHK B pactBope. DuioreHeTHYECKU NPUHIHIL,
KOMIIBIOTEPHBIN aHAJIN3 B U3YYECHUH MAaKPOMOJIEKYJISIPHOU CTPYKTYPbI
HYKJIEMHOBBIX KHCJIOT

I'eneTnuecknii koxq

Pacmn(prBKa I'CHCTUYCCKOI'0O KOA4, IIOHATHC O KOAC. CsolicTBa
ICHCTHUYCCKOI'O KOAa.

Paznen 2.

Opranuzanusi,

CTpOCHHE FE€HOB

MIPOKAPHOT,

JYKapHOT.

ITousiTue reHa, | [lonsitue rena. CTpoeHHne, MaKpOMOJIEKYJIIpHAs OpraHU3alusl T€HOB

TCHOM 3YKapuoT

IIPOKApUOT, dykapuoT. CIuIOImIHbBIE, MO3auuyHble TeHbl. CriaiicuHr.
YHuKanpHbIE, MOBTOPSIOLIUECS T'€Hbl. PeryiasTopHble HYKJICOTHHBIE
NOCJIEA0BATENbHOCTU. DHXaHcepbl. CalineHcepsl. I'eHOM Ipokapuor,
BHPYCOB.

MHOKECTBO IOCJIEZOBATEIbHOCTEN HECKOJIBKUX THUIOB. ['cHHbIE
ceMencTBa, kiacrepel. IlceBmorensl. llepectpamBarommecss TEHBI.
I'enpl THCTOHOB. Pa3HooOpa3ue KiacTepoB TaHAEMHBIX T'€HOB
ructoHoB. Cneiiceppl OCOOCHHOCTH OpraHHM3alMyd TeHOMa Tpo- U
sykapuoT. Hyxneotunnsiii cocras careumtHod JIHK. Carennurthas
JHK  Muexkonu-taromuxcs -  HEpPAPXUYECKH  OpPraHU30BaHHBIE
noBTopsl. TemoMepa, GyHKIMOHATBHAS XapaKTEPUCTHKA.
DyKapuOTHYECKHE XpOMOCOMBI. OpraHuzalus reHOB B XpOMOCOMaXx.

VYPpOBHM CTPYKTypHOW oOpraHumszauuu XxpomaTuHa. HykineocomHas
opranuzanus. ConeHougHas U JOMEHHas opraHuzauus. Pomb
TMCTOHOBBIX M  HETHUCTOHOBBIX O€JIKOB B KOMHIAKTH3allMU U

JNEKOMITAaKTU3allil  XpoMaTHHA. KpaTkoBpeMeHHass MOIUpUKAIHS
rMCTOHOB. CTPYKTYpHBIE KOMIIOHEHTHI XpPOMAaTHHa.

Pemnukarms u
penapanus

Permukon: ennanna pernukanuu. [lonmykoncepsatuBHbii cuntes JJHK
(Mezenbcon, Cranb). bakrepuanbHblii T€éHOM - 3TO OAMH PEIJIMKOH.
Xpomocoma J3yKapuoT COZIEPKUT MHOTI'O PEIIMKOHOB.
CornacoBanHocTh mnpoueccoB pemnuka—uun JHK wu  kimerounoro
nenenus. Tunsl perumkanui. Tononormyeckne nepe—crpoviku JTHK.
I'mpaza. I'enukasel. Tomonsomepassl [ u Il Tuma. PerummkatuBHBIN
koMIuiekc mnpokapuor. JHK - nommmepassr mpokapuor. JJHK -
MOJIUMEPA3BI 9YKapHoT. Cunres ¢parmMeHToB Oxka3zaxu.
@®epmenTtatuBHbIM anmapar perumkannu  JIHK.  PermmkatuBHBII
KOMIUIEKC 3ykapuoT. Cunte3 onHouenovyeunon nenu JHK J{Buxenue
IpaiMocoMbl. MIHMIManus perIMKanyy B TOYKax Hadajla peruiKauu
neyxuenodeyHor JIHK. [Ipobnema MTuHEHHBIX PEITMKOHOB.

Cucrema 3amutel JIHK. Cucremsbl pecTpukanuu ¥ MOAM(PHUKAIUH.
Mexannsmsbl penapanuu nospexzaeHHo JHK. SOS - penapanus.
PenapannoHHbie cHCTEMBI TPOKAPUOT, YYKAPHUOT.

PexomOunanums u
TPAHCITO3UIIHS

Pexombunanus. Cunancuc romonoruyeckux monekyn JIHK.

I'eTeponynnekcHele JHK JIByniennoueunsie pa3phIBbI U
pexomOuHanus. beirok PecA wu  ycnoBus  pekoMOMHAIMH.
I'omosornyeckas, calT-cnenuduyeckas TPAHCIO3ULIHS.
Tpancnosumust y  Oaktepuii. Tpancmozonst  Tn.  Kiacchr
TPAHCNO30HOB. MexXaHu3Mbl NEPEMEIIECHUs TOABWKHBIX T'E€HOB.
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HenocrosiHcTBO reHOMa. MOOWIBHBIE TEHETHYECKHE DIIEMEHTHI
AyKapuoT. J{poxiKkeBbie AJIEMEHTHI, HAIOMHHAIONINE OaKTepHaTbHBIE
TPaHCIO30HBL. HECKOIBKO THUMOB MOOWIBHBIX 3JE€MEHTOB. PoJb
MOOWJIBHBIX ~ 37€MEHTOB. JKW3HEHHBIM IMKJI PETPOBHPYCOB U
TpaHco3unus. DopMupoBaHHE  MHOTOOOpa3Wsi  AHTUTEN, UX
pazHooOpazue B KiIeTKax 3apojsimieBoi auHUH. OOBeauHEHUE
TCHHBIX ~ CETMEHTOB  JIONOJIHUTENBHBIH  HMCTOYHHK  AHTHUTEIL.
PexombOunamuss mexnay U - um C-reHaMu BBI3BIBACT JEJCIUU U
nepectporku nocienosarenbHocreit JJHK.

Pa3nen 3.
DKCIpeccusi TeHOB
Tpackpunuus, PHK - nonumepasbl - TpaHCKPUMNIMOHHBIA anmapar KIETKU. Tpu
IIPOLIECCHHT, CTaIuy TPAHCKPUIILMHU: HHHULOMALMSA, DJIOHTalUs, TEpMHUHALUA.
TPaHCIALUA B3aumopeiicteue PHK  -momumepazsr ¢ JJHK - marpuneii.

CyObenuanuHas cTpyktypa OakrtepuanpHoi PHK - mommmepasbr
Curma-gaxtop. Cinoxusle sykapuorndeckrne PHK-nanumepassr.
[IpoMOTOpPBI-CAiThl WHHUIMAUWK TPAHCKPHUIILMHK, CANUT CBA3bIBAHUS
PHK —nonumepassl. Y3HaBaHHE NMPOMOTOPOB, PACILIETAHWE ABOMHOMN
cimpaim JIHK. ITpomoropsr PHK-nommmepassr II, III. ITo3utuBHas
perymsitust paboTsl mpoMoTopoB PHK-nommmepassr 11, 111
TepMuHanuss ¥ aHTUTEPMHHALUS P-3aBUCUMBIE U pP-HE3aBHCHMBbIE
TepMuHaToOpbl. MHBepTHpoBanHble noBTOPHL. [lamuuapomsl. CailTsl
aHTUTEPMUHALIIH.

CospeBanne PHK — npoueccunr. Ilpenmecrsennuku pPHK, TPHK y
MPOKAPUOT, DYKapuoT. MexaHu3mbl crutaiicuara. HeoObraHbIi
craiicunar pPHK Tetrahimena — PHK kak karanuzarop u pacmupeHue
MOHATUS OMOXUMHUECKOro Katanusa. [ paHuIbl criaiicuHra. Yyactue
B craiicunare manbix simepubix PHK (ms PHK). Tlpomneccuar mPHK
npokapuot, 3ykapuor. OOpazoBanue MPHK (rs PHK). 3nauenwue
MOJIMAJCHUINPOBaHus. Perynsanus Ha NOCTPaHCKPUIILIMOHHOM yPOBHE.
KoHcTUTYTUBHBIH, Qg depeHranbHbIN CIUIAMICUHT. Tumsl,
aJIbTEPHATUBHOIO CIUIAWCHHTA, €r0 POJIb.

Tpaucnsanus. @yHKUMOHANBHBIE Y4YacTKM puOocoM. Wuunmanus c
ydactuem crienuanbHoit TPHK, SOS-cyOuacTuiisl u BcmoMoraTesibHbIe
daxTops! Dnonramus. ['maponns GTP. Pons pubocomsl B 06pazoBaHuu
nenTuaHou cBa3u. Ctaaust TpaHcIoKauu. TepMuHarusl.
TpancnoptHas PHK — tpancnaumonnsiii  nocpenHuk. KogoH-
AHTHKOJOHOBBIE  y3HAaBaHMWA M  THUIOTE3a  HEOJHO3HAYHOTO
cooTBeTcTBUS. DaKTOPHI PEryJslMU y3HaBaHUS KoxoHa. PubGocoma
Kak ¢abpuka OETKOBOrO CHHTE3a. AKTHBHBIC IIEHTPHI PHOOCOM.
Tounocts Tpancmsaun. Mudopmarnmonnas PHK kak matpuna cuaresa
oenka. bakrepuanpasie MPHK. Tpancmsiius monumuctponnoir MPHK
CtpykTypHBIE 0COOCHHOCTH AYKapUOTHUUECKHUX MPHK.
Kommnnemenrapuoe B3anmoaeiicteue mexnay MPHK u pPHK. Cassb
OEIKOBOrO  CHHTE3a €  BHYTPUKJICTOUYHOM  JIOKAIM3a-IHEH.
[TocTTpaHCIAINOHHBIE IPOLECCHI Y MPOKAPUOT U DYKApUOT.

Perymsmuss  renHoit

9KCIIPECCUU
IPOKAPHOT,
9yKapuoT

y

OnepoH Ha HpUMeEpe OpraHM3allM «IaKTO3HBIX» reHoB. KoHTpoib
MHAYKLIHUHA U PENPECCUU MAIBIMU MOJIEKyJamMu. Peryisnus kiactepos
reHoB. KoHtponupyromas cuctema omnepoHa. CpeiacrBa peryssiiuu
onepoHoB. HMHayuupyemsle, pernpeccupyemble (TpUNTO(HaHOBBIH)
onepoHbl. /[BoitHON IpoMOTOp rajakro3Horo onepoHa. KarabonutHas
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T'JTFOKO3EI.

penpeccusi, CIocOOCTBYIOLIAsI MPEUMYIIECTBEHHOMY HCIOJIb30BaHUIO

6. CTPYKTYPA U COAEPXXAHUE JUCHUITIJIMHBI

6.1. ®opma obyuenwus — ouHasi, Kypc — 4, cemecTp — 8
HanmeHnoBanust pazienoB u Tem Konmtiiectso Hacos
Jlexn. | Jlabop. | Ilpakr. | CPC+K | Beero
Paznen 1.  Ilpupoma  reHeruueckoit 10 12 - 32 54
uHbOopMaIuu
Pacnpoctpanenne HK kucnot B mpupoae, ux 2 2 - 8 12
CTPYKTYpHBIE (U3UKO-XMMUYECKHE
XapaKTepUCTUKU
BrienieHne HyKJIIEMHOBBIX KUCIOT U3 TKAHEH 2 4 - 6 12
Crpyktypa u cBoricta JIHK, PHK 4 4 - 10 18
['eHeTnueckuii Koz 2 2 - 6 10
Paznen 2. Opranu3zanusi, CTpOEHUE T€HOB 12 12 - 32 56
IPOKAPHUOT, IYKApHUOT.
IToHsiTHE TE€HA, TEHOM DYKapUOT 4 6 - 10 20
Pennmkanus v penapanus 4 4 - 10 18
PexoMOuHaIMs ¥ TPAHCTIO3ULIUS 4 2 - 12 18
Paznen 3. Dxkcnpeccusi reHOB 12 10 - 30 52
Tpackpunuusi, TPOLIECCUHT, TPAHCIIALIMS 6 4 - 16 26
Perynsuus reHHo aKcnipeccuu y 6 6 - 14 26
POKAPHUOT, IYKApUOT
NTOI'O 3A CEMECTP 34 34 - 94 162

7. OLEHOYHBIE MATEPHAIJIBI (CPEACTBA) IJISI TEKYIIEI'O KOHTPOJIAL
YCIIEBAEMOCTU, IPOMEXYTOYHOU ATTECTALIMUA

7.1.  KoHTponbHBIE BONIPOCHI
Pasznmen 1
1. 3amaun MonekynspHoil Ouomorumu. [loTokm reHeTHuecKo  HMH(pOpPMAIMH.

Pacrnipenenenue, nokanuzanys HyKI€MHOBBIX KUCIOT y IPOKAPUOT, 3yKapHOT.
2. BblaeneHue HYKJIEMHOBBIX KHCIOT M3 TkaHed. Ouuctka, (pakimoHUpOBaHHE

MOJIYYCHHBIX IMPETapaTOB HYKJICUHOBLIX KHCJIOT.

3. Crpykrypa IHK
4. Crpykrypa PHK

5. Pacmn(prBKa T'CHCTUYCCKOI'O KOAa. CBolicTBa TeHETUYECKOT'O KoJa.

Pazgen 2

6. Ilonsatue rena. CTpoeHHe, MaKpOMOJIEKYJSpHas OpraHu3allds TEeHOB HPOKAPHUOT,
sykapuoT. CIUIolHbIe, MO3au4Hble I'eHbl. CIUTaliCUHI. YHUKaJIbHbBIE, ITOBTOPSIOIINECS TEHBI.
PerynstopHele HYKJICOTUAHBIE MOCIENOBATEIbHOCTH. OHXaHcepbl. CaiineHcepbl. ['eHom
POKapuoT, BUPYCOB.

7. T'ennble cemeiicTBa, knactepbl. [IceBmorensl. IlepecrpamBarommecss TeHbl. ['eHbI
IMCTOHOB. Pa3zHooOpa3ue Ki1acTepoB TaHIEMHBIX T'€HOB T'MCTOHOB. Creiliceppl OcoOeHHOCTH
OpraHM3aly reHoMa Mpo- U 3yKapHoT.



8. Hyxneorunueiii cocraB caremnutHor JIHK. Temomepa, ¢dyHkmmonanbHas
XapaKTEepPUCTHKA.

9. Dykapuotuueckue XpoMocombl. Opranu3aiysi T€HOB B XpOMOCOMaXx.

10. Permkon: eqununa pervmkanuu. [lomykoncepBatusablii cuares JJHK (Mesenbcon,
Cranp). CormacoBanHocTh mporieccoB perukanuu JIHK wu kimerounoro penenus. Twumbl
peruukanuii. Tononornueckue nepecrpoiiku JJHK. I'mpasa. I'enukasbl. Tornonsomepassl I u 11
TUMNa. PenauMKaTUBHBIM KOMIUIEKC MPOKAPUOT. PeIIMKaTUBHBIA KOMIUIEKC 3yKapuoT. CuHTE3
onHonenovyeunoit nenu JIHK. JIBmxenue mnpaiimocomsl. MHunmanusi perviMkanuyd B TOYKax
Havaya perunkanuu aeyxienodednoit JJHK. IIpo6iema TMHEHHBIX pETITUKOHOB.

11. Cucrema 3ammrtel JIHK. Cucremsr pectpukanmu u Moaudukanuu. MexaHU3MBI
penaparuu noBpexaennon JJHK.

12. PexomOuHanusl.

13. Tpancno3unus y 6akrepuid. Tpancno3onsl Tr. Kmaccsl TpaHCTIO30HOB. MeXaHU3MBI

IepeMEILEHNUs IOBUKHBIX reHoB. HernocTossHCTBO reHoMa.

14. MoOWIIbHBIEC TEHETHYECKUE DJIEMEHTBI DYKapHOT
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15. TpaHCKpUIIIMOHHBIN anmnapar KJIETKH.

16. [IpoMOTOpPBI-CATBl MHHUIMALMK TPAHCKPHUIILIMHM, calT cBa3piBanus PHK —
HIOJIUMEPA3BI.

17. TepmuHanys 1 aHTUTEPMUHAIUA.

18. Co3peBanue PHK.

19. Perynsiuums Ha MOCTPAHCKPUIIIMOHHOM YPOBHE. KoHCTUTYyTHUBHBIH,
nuddepeHmanbHbIN crutaicuHr. TUIbl, aTbTepHATUBHOTO CIUIAWCHHTA, €T0 POJIb.

20. Tpaucusiuust.

21. Pubocomsr.

22. Tune PHK

23. Perynsius TeHHOM SKCIIPECCUU Y TIPOKAPUOT, 3YKAPUOT.

7.2.  Tewmsl noknanos (pedepatoB)
He npenycmotpeno

7.3.  Tewmbl NTMCbMEHHBIX padOT (THUIIBI 3a/1a4)

KonTtponbHast pabota 1Mo MNpoBEpKE TEOPETHMUECKUX 3HAHMM — IO BCEM TEMaM, C
UCIIOJIb30BaHUEM YKa3aHHBIX BbIIIE KOHTPOJIbHBIX BOIIPOCOB.

O0pa3zer] KOHTPOJILHOW PabOTHI

1. YcTaHOBHTH COOTBETCTBUE:

I'enb1 CTpyKTypHasi OpraHu3aius

1. npokapuor CIUIOLLIHBIE

2. BYKapuoT MO3auyHbIe

CCTb HUTPOHBI

HCT UHTPOHOB

YHUKAJIbHBIC

o =7 |w o

TTOBTOPAIOIIUCCS




2. BpiOepuTe npaBUIbHBIE OTBETHI:
A. cermenTtsl koaupytomei JIHK - 3x30HbI
b. cermenTs! Hekonupytromeit JIHK -3k30HbI
B. rens! p/IHK nmpokapuot noBTOpstOTCS AECIATKY pa3
I'. renst PHK 3ykapuoT noBTOpSIIOTCS COTHU pa3
J1. TeHbI THCTOHOB MO3aUYHbIE

3. VYcraHOBHTE COOTBETCTBHE (BBICHIME DYKAPHOTHI)

CermenTtsl JIHK KonnuecTBeHHbIE XapaKTEPUCTUKHU
1. HWHTPOHBI a 9K30HBI ITPCBOCXOJAT IO KOJIMICCTBY
2. DK30HBI 0 9K30HBI MPEBOCXOSAT IO pa3Mepy
B MHTPOHBI IPEBOCXOIAT IO pa3MepaM
r WHTPOHBI TPEBOCXOJIAT MO KOJIHMYECTBY
hi§ paBHBIE COOTHOILIEHUS Yy OSK30HOB M MH-TPOHaM [0 000UM
rnapamMerpam

4. Bbl U3y4aere pacroyiokeHUe SK30HOB U HUTPOHOB B FeHE P-TJI00MHA pa3HbIX OPraHU3MOB

Mo  HYKJICOTUIHBIM  mociemoBatenbHocTsIM  ux JIHK. Kakwme ocobGenHocTH  3THX
nocieaosareabHocTel Bam nmomoryt npuiité k pemenuto? Iloackaska: HUTPOHBI ABOJIOLMOHHO
MeHSI0TCs ObIcTpee (B HHMX 4Yallle MPOUCXOAAT HYKJICOTUIHBIE 3aMEHBI), YEM 3K30HBI M 3TO HE
3aTparuBaeTr (QyHKIIHIO.

A. KoHcepBaTUBHBIE 1TOCIIEIOBATEILHOCTH (00JI€€ CII0KHBIC) YK30HBI.

b. MeHee kOHCEpBaTUBHBIE - UHTPOHBI

B. KoHCepBaTHBHBIE OCAEAOBATEIIBHOCTH - UHTPOHBI

I'. MeHee KOHCepBaTUBHBIE — UHTPOHBI

5. Hawubonee mnotHas ynakoska JIHK:
A. Ha cTauu JeTICHNS KIICTKH
b. B mepuo Mexy JIeNeHUusIMH KIICTKU
B. B mepmoj KII€TOYHOTO MOKOS

6. BriOepute npaBUILHOE YTBEPIKICHUE:
A. B KaXJ0l XpOMOCOME COAECPKUTCS HECKOIbKO MoseKys JTHK
b. B xaxxmoi xpomocome coAepKUTCS oAHa JyMHHasA MoJiekyna JJHK
B. monekyna /IHK cocTouT U3 onpeneaeHHOro 4ucia reHoB

7. YCcTaHOBHUTE COOTBETCTBUE:

Tun xpomaTuHa XapakTepuCTUKa
|. aKTUBHBII XpOMaTUH | a CHJIBHO KOHieHcHpoBaHHas ¢opma JITHK
2. reTepoXpoMaTHH 0 yuactku JIHK HeoOblyaifHO KOMIAkTHBI B UHTepdase, He
TPaHCKpUOUPYIOTCS
B YIIaKOBKA HYKJIEOCOM B HEM MEHee MJIOTHasl
r TPAHCKPUIILIMOHHO aKTUBHBIM
hi| YYBCTBUTEJICH K HyKJIea3aM

8. BwI oOpabotanu sapa paznuuabix kietok JIHKa3Hoit | B onpeneneHHON KOHIIGHTPAILINUH,
MIPU ATOM pa3pyliaeTcs NpeuMyIecTBeHHO Te nociuenoBatenbHoct [JHK, kotopsie:
A. aKTMBHO TPaHCKpUOUPYIOTCS
b. Haxo#ATCS B KOMIIAKTHOM COCTOSIHUU
B. TpaHCKpUNIIMOHHO HEAKTUBHBI
I'. HaxoxmATCs B COCTaBE METENBHOTO IOMEHA



9.

10

Bbl m3ydaere ABa Tuma KJIETOK LBIIUIEHKA. ODPUTPOLMUTHI 3KCIPECCUPYIOT OOJIBIINE

konmyectBa riobuHoBoit MPHK, a B ¢ubpobnactax rimoOuH BOOOIIE HE CHHTE3UPYETCS.
Nuctpyment wu3ydenus JIHKaza [ (mpeamodTrutensHO paciieruiseT aKTHUBHBIE YYacTKH).
OxunaemMblii Bamu pe3ynbrar s3KCIEpUMEHTA!

10.

11.

12.

A. QepMeHT C OAMHAKOBOH CKOPOCTBIO PACHICIUIIECT HHTEPECYIOIINE HYKJICOTHIHBIC
MOCJIeIOBATEIBHOCTH B SpUTpOLUTaX U puOpobdIacTax

b. ¢gepmenT ¢ Oomblueil CKOPOCTHIO PACIICIUIIET M3ydaeMble IOCIIEIOBATEIBHOCTH B
SPUTPOLUTAX

B. depmenT c¢ Oompmiell CKOpPOCTBIO pacHIeIIsIET M3ydaeMble MOCIEAOBATEIbHOCTH B
¢ubpobiactax

Bri6epure npaBUIIbHOE MOHITHE O HYKJIEOCOME:!

A. muakepnas [JHK

b. nykneocomnas JTHK

B. IHK, ynoxeHHas BATKaMu BOKPYT TUCTOHOBOT'O KOpa
I'. rucTOHOBBII OKTaMep

Pasnoxenne neneit JJHK snepreTnuecku He BBITOAHO U3-3a:

A. CTEKHUHT - B3aUMOJICUCTBUI MEXKTY IJIOCKUMU TE€TEPOIUKIIAMH CITAPEHHBIX OCHOBAHMM
b. BogopoaHbIX cBA3EH MEXAY KOMIUIEMEHTAPHBIMU TapamMu

B. SSB-6enkoB

I'. reaukassl

J1. Tononzomepassi |

PennukatuBHas Buika He criocoOHa OBICTPO MPOABUraThCs BHEpe 6€3 HE0OXO0AUMbIX
OENKOB:

A. IHK - Tonmonszomepasa I

b. nHMIIMATOPHBIB O€IOK peruIMKalun

B. 6enok, nectabMiIn3upyomui Cnupanb

I'. IHK - reaukana

. IHK - npaiimaza

E-IHK-nmurasa

13. YcTaHOBUTE COOTBETCTBHE:!
DepMeHT TparckpuOupyeT reHsl
l. PHK - nosumepasa 11 a. pubocomubix PHK
2. PHK - monumepasa I 0. Tpancnioptablx PHK
3. PHK - nonumepasza I11 B. MaPHK

r. OEJNKOB

14. YcTaHOBUTE COOTBETCTBHE:!
depMeHT TpaHCKpUNTHI BBIXOJAT U3 siIpa B BUJIE MOJICKYJI
1. PHK - nonumepansa | a MPHK
2. PHK - monmumepasa 11 0 pPHK
3. PHK - nonumepasa 111 B [IEPBUYHBIN TPAHCKPHUIIT

15. Crnnaiicunr rs PHK coctout B cienyromem:

A. oOpa3zoBanue 5'- ka1

b. ynanenne HEKOIUPYIOMIKUX MOCIEN0BATEIbHOCTEMN
B. o6pazoBanue poly(A) - xBocTa

I'. MeTHIIMpOBaHHE OCHOBAHUI
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16. B coctaBe PHK-nonmcpasel E. coly mOCTOSSHHO PUCYTCTBYIOT:
A. dhakTOpbl HHUIMALIAN
b. dakrops! anonranun
B. xop-dpepment

17. OcyuiecTBieHHe CIUIAiCUHTA U €TI0 BBICOKAsi TOYHOCTD 3aBUCSAT OT PsAJIa YCIOBUIA:
A. onpeneneHHble JOUHYKICOTHIbl HAYMHAIOT M 3aKaHYMBAIOT HYKJICOTUIHYIO
MOCJIEA0BATEIBHOCTH HHTPOHOB
b. yuactne ms PHK
B. HykneoTuHas nocie10BaTeIbHOCTh IK30HOB
I'. HykJI€OTHAHBIE TOCIEI0BATEIBHOCTH UHTPOHHOIO CErMEHTA

18. HazoBuTe nociienoBaTeIbHOCTh MPOIECCOB, COCTABUB COOTBETCTBHE:

['eHeTnyeckuii MEXaHU3M [Ipoueccsl

1. Dkcnpeccus rea y3HaBaHUE

2. Penapanus TPAHCKPUIILHS

BbIPC3aHUC

MPOLIECCHHT

TPAHCIAIONA

o~ |H (W O\

noJIMMepa3Hasi peakius

19. Beibepurte npaBUIIbHOE TIOHITHE O TPAHCIIO30HE:
A. TeHBI, CLIOCOOHBIE K MEPEMEIICHUIO BAOJIh XPOMOCOMBI, WJIH OJHOW XPOMOCOMBI Ha
ApYryto
b. renbl, nMeromue ocooble KOHIIEBBIC TOBTOPHI
B. rens1, xapakTepHble TOJIBKO JIs1 TPOKAPHOT
I'. rensl, HUYETO HE KOJAUPYIOIIHUE

7.4. Obpazen comepaHus dK3aMEHAIIMOHHOTO Owiera (MpH HAIWYUHM DK3aMEHa TI0
JTUCITUATIIINHE)

®BIroYy BO JIOHEIIKHUA T'OCYJIAPCTBEHHBIM YHUBEPCUTET»

XuMHU4eCKuH (haKyJIbTeT

CnenunanbHOCTD: 04.05.01 @ynoamenmanvnaa u  NPUKIAOHAA
xXumus
Cnenunanuzanus: DynoamenmanvHas u NPUKIAOHASA XUMUA
[IporpamMma moAroToBKHU: Ilpozpamma cneyuanumema
Cemectp 8
VYyeOHast AUCIUITIIMHA Monexynapunas ouonocusn
BUJIET Ne 1
1. Xummaeckuii coctaB JIHK
2. Oranel periukanud. OepMeHTHI.
3. [Tna3smuner. Ctpoenue. CBOWCTBA.

YTBepkIeHO Ha 3aceaHuH Kadeapbl OMOXUMUHU U OPTaHUYECKOW XUMHU

2

[Iporokon Ne oT,, roja

3aB. kadenpoii
JK3aMeHaTop
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B ciyuae Benenust yueOHOTO mpoliecca ¢ HUCIOJIb30BAHUEM JJIEKTPOHHOTO OOyuYeHUs U
JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, COJIep)KaHWe OuieTa MOXKET OTIUYAThCS OT
MPUBEIEHHOTO.

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT OBYYAIOIIIMECA

OO6mias oleHKa 3HAaHWKM OOYYAIOIIMUXCS MO JAUCHMIUIMHE MpoBoautTcs mo 100-6ammpHOM
[IKaJI€ MCXOJ W3 MaKCUMyMa, MPUBEACHHOrO B Tabmmie Huke. OpraHu3alMoHHO-y4deOHas
paboTa B ayJauUTOPUHM OIICHUBACTCS HA OCHOBE TaKWX KPHTEPHEB KaK CBOCBPEMCHHOE M
KaueCTBEHHOE BBHITIOJHEHUE JIOMAIIHUX 33JaHWii, aKTHUBHOCTh BO BpeMs IPOBEICHUS
JICKITMOHHBIX W JIJA0OOPATOPHBIX 3aHATHH (y4acTHe B OOCYXJICHHH TEKYIIEro M MPOUICHHOTO
MaTepuaia, pelieHue 3a1ad u T.11.).

8.1. Cewmectp |

Howmepa pazgenos Buner pabot Maxcnmanbaoe
KOJIMYECTBO 0assioB
Brinonaenune 1abopatopHbIx paboT 10
CamocrositenpHas pabora 15
1-3
KoHTponbHbIE pabOThI 25
UTOI'O 50
OKk3ameH 50
OO0muii uTOr 32 CEMecTp 100

CooTtBeTcTBHE 0AJITIOB OLICHKC

Ornenka 1o naTnOaIbHON MIKajIe
KomnuuectBo 6a11oB "
s 100 ECTS | Dxzamen, nuddepeHinpoBaHHbIHI 3auer
3a4eT

90-100 A OTJINYHO 3a4TCHO
80-89 B 3a4TEHO
75-79 C xopottio 3a4TCHO
70-74 D 3a4TEHO
60-69 E YIOBJIETBOPUTEIHHO SATTeHO
35-59 FX HE 3a4YTEHO

0-34 F HEYOBJICTBOPUTEIHHO e 3a9TeH0

9. OBECIIEYEHHME OGPA30OBATEJIBHOI'O ITPOLUECCA AJIA JIULL C
OI'PAHMYEHHBIMHN BO3MOXHOCTAMU 310POBbA 1 UTHBAJIM/IOB

B xone peanuzanmu AUCITUIUTMHBI HCTIONB3YIOTCS CIEAYOIINE JOTOTHUTEIBHBIC METOIBI
00y4YeHHsI, TEKYIIErOo KOHTPOJISl YCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTeCTallii 00yJaroNIuxcs B
3aBUCUMOCTH OT WX MHIUBHUIYAJTBHBIX OCOOCHHOCTEH:

1) JUISL CJIETIBIX U CIIa0OBUIAIINX:

- ek  OQOPMIISIIOTCS B BHJIE DJIGKTPOHHOTO JIOKYMEHTa, JOCTYITHOTO C
MOMOIIBI0 KOMIIBIOTEPA CO CTIEIUATH3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUCHUEM;
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— JUIS ~ BBINOJHEHHWs]  3aJaHus TpU  HEOOXOAMMOCTH  TNPEAOCTaBISIETCS
YBEJIMYMBAIOIIEE YCTPOUCTBO; BOSMOXKHO TAK)KE MCIIOJIb30BaHNE COOCTBEHHBIX YBEIMYMBAIOIINX
YCTPOMCTB;

— MUCbMEHHBIE 3a7JaHNsl OPOPMIISIOTCS YBEINYCHHBIM HIPUPTOM.

2) JUTSL TITYXHUX U CIa0O0CTBIIIAIINX

— JeKIMH OQOPMIISIOTCS B BUJIE 3JIEKTPOHHOTO JJOKYMEHTA;

— MMChbMEHHBIE 3aJJaHUS BBINOJHAIOTCS Ha KOMITBIOTEPE B MUCbMEHHOM QopMe;

— 9K3aMEH TPOBOJUTCA B MHCHBMEHHOH (OpMEe Ha KOMIBIOTEpPE; BO3MOXKHO
npoBeJieHre B popMe TeCTUPOBAHUS.

3) JUTSI TUT] C HAPYIIEHUSMU OMOPHO-/IBUTATEIILHOTO armapara:

— JeKuuu Oo(OpMIISIOTCS B BHJE D3JEKTPOHHOTO JOKYMEHTa, JTOCTYIHOIO C
MOMOIIBIO0 KOMITBIOTEPA CO CHEIMATHU3UPOBAHHBIM ITPOrPaMMHBIM 00eCIieueHUEM;

— MUCbMEHHBIE 33JJaHUS BBITOIHSIOTCS HA KOMITBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOJATCA B YCTHOW ()OpPME HITU BBIMOJIHSAIOTCS B MUCbMEHHOM
dbopme Ha KOMIIBIOTEpE.

IIpy HEOOXOTUMOCTH MpPEeayCMaTPUBACTCS YBEIUYEHHE BPEMEHHU JUI MOJATOTOBKU
OTBeTA.

[Iponienypa  mpoBeneHHs  NPOMEXKYTOYHOW  aTTecTalmd  JUii  OOydYaromuxcs
yCTaHABIMBAaETCA € Y4YETOM HUX HHAUBUAYAIbHBIX MCUXO(PU3UYECKUX OCOOCHHOCTEH.
[IpomexxyTouHast aTTecTaus MOXKET MIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[IpoBenenue mpoueAypsl OICHUBAHHUS pPE3YyJIbTAaTOB OOY4YEHHsS JOMYyCKaeTcs C
UCTIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUH.

Ob6ecneunBaeTcs JO0CTYI K HHOOPMAITMOHHBIM U OMOIMOTpadUIecKUM pecypcaM B CETH
WNuTteprer nns kaxmgoro oOydaromierocss B (opMax, aJanTHPOBAHHBIX K OTPAHUYCHUSM HX
3II0POBBSI ¥ BOCTIPHUSITHSI HHPOPMALINH:

1) JUIS CENBIX U CIIAa0OBUNALINX:

— B IIEYaTHOHN (pOopMe yBETMUEHHBIM mpHU(TOM;

— B (hopMe IIMEKTPOHHOTO JJOKYMEHTA;

2) JUTSI TITYXHMX U clIabocbIIamuX:

— B MIEYaTHOH (opme;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA.

3) JUTsL 00YYArOIIMXCS C HAPYIICHUSIMU OTIOPHO-/IBUTATENILHOTO anmapara:

— B IIEYaTHOH (opme;

— B (hopMe AIEKTPOHHOTO JJOKYMEHTA.

MaTepHualbHO-TEXHUUYECKoe obecreueHne ydeOHOro mporecca B xome peanuzanuu
JUCITUIUTAHBL  MCTIOJIB3YIOTCS  CIICAYIONIUE JIOTIOJHUTEIBHBIE METOABl OOydYeHHs, TEKYIIEro
KOHTPOJISL YCIIEBAEMOCTH M MPOMEXKYTOUHOM aTTecTalliu OOYyYaromMXCs B 3aBUCUMOCTH OT HX
WHIMBUTYTBHBIX OCOOCHHOCTEH:

1) JUIS CENBIX U CIIAa0OBUNALINX:

- JEKIUU  O(QOPMIISIOTCS B BHJE OSJCKTPOHHOTO JOKYMEHTa, JOCTYIHOTO C
MOMOIIIBI0 KOMIIBIOTEPA CO CTIEHUATHU3UPOBAHHBIM MMPOTPAMMHBIM 00ECIICUEHUEM;

- JUIS ~ BBITIONHCHWS]  3aJlaHds  TpU  HEOOXOAMMOCTH  TMPEIAOCTABISICTCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOYKHO TAaK)KE UCTIOIB30BaHUE COOCTBEHHBIX yBEIMYUBAIOLINX
YCTPOWCTB;

- MUChMEHHBIE 3aJJaHusl OPOPMIIAIOTCS YBEIHUEHHBIM HIPU(TOM.

2) JUIS TIIyXUX U CIa00CIbIIIAIIIX:

- JIEKIUU 0POPMIISIOTCS B BHJIE JIEKTPOHHOTO JOKYMEHTA;

- MMUChMEHHBIC 33JJaHUS BBITOJHIIOTCS Ha KOMITBIOTEPE B MUCBMEHHOHN QopMme;

- 9K3aMEH TPOBOJUTCS B TNHCHbMEHHOH (opMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBeJicHUE B JOpME TeCTUPOBAHUSI.

3) JUTSI TUT] C HApYIIEHUSIMU OMOPHO-/IBUTATENILHOTO armapara:
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— JeKuuu OoQOpMISIOTCS B BHJE D3JEKTPOHHOTO JOKYMEHTa, JOCTYIHOIO C
MOMOIIBI0 KOMIIBIOTEPA CO CTICUATH3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUCHUEM;

— MMCbMEHHBIE 3aJJaHUS BBITOIHSIOTCS HA KOMITBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOJATCA B YCTHOW ()OpPME HITU BBIMOJIHSAIOTCS B MTUCbMEHHOM
dbopme Ha KOMIIBIOTEpE.

[Ipn HeoOXOIMMOCTH TMpeayCMaTPUBACTCS YBEIWYCHHE BPEMEHH [UIsI TOATOTOBKH
OTBeTA.

[Mpouenypa mpoBeAcHHS  MPOMEKYTOYHOW  aTTeCTallid AN OOydYaroluXxcs
YCTaHABIMBAaETCA € Y4YETOM HUX HHAUBUAYAIbHBIX MCUXO(PU3UYECKUX OCOOCHHOCTEH.
[TpomexxyTodHas aTTECTAIHSI MOXKET MPOBOJUTHCS B HECKOJIBKO 3TAIOB.

[IpoBenenue mpoueAypbl OICHUBAHHUS pE3yJIbTaTOB OOY4YEHHs] JIOMYyCKaeTcs C
UCTIOJIb30BaHUEM JIUCTAHITMOHHBIX 00Pa30BATEIBHBIX TEXHOIOTHA.

Ob6ecneunBaeTcs J0CTYI K HHOOPMAIMOHHBIM U OMOIMOTpadUIECKUM pecypcaM B CETH
WNuTteprer nmns kaxmgoro oOydaromierocss B (opMax, aJanTHPOBAHHBIX K OTPAHUYCHHUSM HX
3JI0POBBS U BOCTIPUSATHUS MH(POPMAIUH:

1) JUISL CJIETIBIX U CIIa0OBUIAIINX:

— B Ie4aTHOU (OpMe YBEITUICHHBIM MIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

2) JUISL TITYXHUX U CIa0O0CTBIIIAIINX

— B IIeUaTHOH popme;

— B (hopMe FIEKTPOHHOIO JJOKYMEHTA.

3) JUTSL 00YYAIOIIMXCS C HAPYIICHUSIMU OIIOPHO-/IBUTATEIILHOTO amiapara:

— B IeYaTHOM opme;

— B (hopMe AIEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHHE YUEBHOI'O ITPOHECCA

JIeKIMOHHBIE 3aHATUS IIPOBOIATCS B AyAUTOPUHM, OCHAIIECHHOW MYJIbTUMEIUNHON
TEXHUKOM U Jockoil. JlaGoparopHble 3aHATUS MPOBOAATCS B Yy4yeOHOW nabopaTopuu
«Opranuueckas XuMusi 1 OMOJIOrHYECKasi XUMUS», OCHAILIEHHON crielinaabHbIM 000pyJOBaHUEM,
U B KOMIIBIOTEPHOM KJlacce, 000pYJ0BaHHOM KOMIIbIOTEPAMHU C JIMIIEH3MOHHBIM MPOTrPAMMHBIM
o0ecrieyeHueM, TOCTYIOM K ceTd MIHTepHeT, cToIaMHu, JOCKOM.

Jisi caMOCTOSTENTbHOM paboThl MCIOJB3YIOTCSI TEKCTOBBIE U 3JIEKTPOHHBIE PECypChI
HayuHoli OuMOnMOTEKM YHHMBEpPCUTETa M APYTUX AJIEKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX,
yueOHO-MEeToI4ecKoe 0OecreueHue.

PEKOMEHAYEMAS JINTEPATYPA
OcHoBHas nuTeparypa

1 . Ocunosa, O.B. buooprannueckass XMMus: KOHCIEKT JIEKIUH [371€KTPOHHBIHN pecypc] /
0.B.Ocwunosa , A.B. lllycroB. — M.: Dkcumo, 2006. — 192c.

2. buonoruueckas XMMHUA: C YINPAKHEHUAMU M 3aJadaMH: Y4eOHHUK JUIl CTYJIEHTOB
[aekrponnbit pecype] / mox pex.: C.E. CeBepuna. — Mocksa: [DOTAP-Menua, 2011. — 622 c.

3. CesprokoBa, I'.A. OcHOBbl OMOXUMHH [3NIEKTPOHHBIH pecypc]: yueOHoe mocobue /
Bonrorpan: BoarI'TV. — 2015. — 64 c. Pexum noctyna
(https://elibrary.ru/download/elibrary 23606695 84617440.pdf)

4. bBbytnepo, A.M. BpeneHue K TMOJHOMY M3YYEHHUIO OpPraHMYECKONM XHUMHH
[3nexTpoHHbIH pecypc] / A.M. Bytnepos. — M.: U3a-Bo FOpaiit, 2018. — 440 c.

5. TrokaBkuHa, H.A. bruoopranmdeckas xumus: y4eOHUK [IeKTpoHHBINH pecypc] / H.A.
TrokaBkuHa, 0.U. Baykos, C.3. 3ypabsH. — M.: I'D0OTAP-Ueaua, 2011. — 416 c.
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6. llynuno, N.A. buooprannyeckass XuMusl [3JIE€KTPOHHBINA pecypc]: yued.-MeTo/1. oco0.
/ N.A. lymuno, B.C. lopomkesud. - Jlonenk : 'OY BIIO "loaHVY", 2020.-108 c.

7. bapanoBa, O.B. buoxumus. [TocoOue k 1a00OpaTOpHBIM W CEMHUHAPCKUM 3aHATHIM
[anekTponHBIN pecypc]: yued. mocobue / O.B. bapanosa, B.C. lopomkesuy, N.JI. Oxaproxk ;
'OV BIIO "lonenxkuii Hatl. yH-T". - Honenk : [OY BIIO "IouHVY", 2016.-160 c.

8. lenapuk, A.H. CnekrpanbHble METOJbI MCCIEAOBAaHUA B OPraHUYECKOW XUMUH U
OMOXHMMUM [IMEKTPOHHBIA pecypc]: yueOHo-meroandeckoe mocobue / A.H. Hlennpuk, B.B.
Kocwmeinun, O.B. bapanosa. - [Joneuk: JonHY, 2012.- 119 c.

9. Komos, B.Il. buoxumus [3nextponHHblii pecypc]: yueOnuk / B.II. Komon, B.H.
[lIBenoBa. — Mockaa: FOpaiit, 2015. — 640 c.

10. Henwcon, [I.JI. OcHoBbl Ouoxumun JIeHMHKepa: B 3 T. [3IMEKTPOHHBIN pecypc]:
yueonuk / JI. Hembcon, M. Kokc. — Mocksa: BUHOM. Jla6oparopust 3nanmii, 2012. — T.1:
OcnoBsl 6noxumuu. Ctpoenue u aHanus. — 694 c.

JlononHuTenbHas IMTeparypa

OBunnHEKOB, FO.A. buooprannueckas xumust / FO.A. OBunHHUKOB. — M.: MeaunuHna,
1985. - 816 c.

buoxumus yenoseka / P. Mappu, /. I'pennep, I1. Meitec, B. Poxysmn .. - M. : Mup,
2004. —T.1-381c.,T.2—-414c.

Yupkuh, A.A. buoxumus : yue6. pyk. / A.A. Hupkun, E.O. Jlanuenko. - Mocksa : Mez.
mwmT., 2010. - 605 c.

Kuoppe .I'.buonornueckas xumusi: ydeOHUK 1751 CTYJICHTOB XuM., 6uos. M mex. cre.
By30B / JI.I". Knoppe, C.JI. Mb3una. — M.: Beicm. mk., 2002. — 479 c.

EBcturneea, P.II. Xwumumsa mumnumpmoB / P.II. EscruraeeBa, E.H. 3BonkoBa, I'.A.
Cepebpennukona, B.1. IlIsemn. — M.: Xumus, 1983. — 296 c.

Crenanenko, b.H. Xumust u Ouoxumus yrieBoaoB (mojlucaxapuaoB): yued. moco0. ans
By30B / b.H. Crenanenko. — M.: Beicm. mk., 1978. — 256 c.

11. NHOOPMAINMOHHELIE PECYPCHI

1. Haunuonanbuas 3JIEKTPOHHAS OudbaMoTeKA (H3B): (dbenepanbHas
rocynapctBeHHass MHQpopManmoHnHas cuctema / MunuctepctBo Kymnbrypel PD; Poccuiickast
rocynapcTBeHHas Oubnuoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (nara obpaienus:

01.09.2023). — Pesxxum noctymna: cBOOOAHBIHN, moanucka. HeoOxoanma ycTaHOBKA MPOTPaMMHOTO
oOecrnieyeHus. — TeKCT: ANEKTPOHHBIH.

2. eLIBRARY.RU: HayuHas snekTpoHHast 6ubaunoTeka: caiflT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mata oOpamenus: 01.09.2023). — Pexxum noctyma: Ijisi aBTOPU3OB.
I0JIb30BaTeENEH. —T€KCT: JIIEKTPOHHBIN.

3. Hayunass snextponHass OubOmmoreka «KuGepJleHmHka»: caiit / Accomnmamms
«OtkpbiTas Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexum nocryna:
CBOOOAHBIN. — TEKCT: 37IEKTPOHHBIMH.

4. DNeKTPOHHO-OMOIMOTeYHAs cucrema «Jlanb»: [caiit]. - URL:
https://e.lanbook.com (mata ob6pamenus: 01.09.2023). — Pexum gocTyma: ajis aBTOPU3OB.
nosb3oBaTenei. — TeKCT: JIeKTPOHHBIM.

5. IBC KOpaiit: snektpoHHas OMOIMOTEYHasi cucTema: caWT. — Mocksa, 2013. —

URL: https://biblio-online.ru (nata obpamenus: 01.09.2023). — Pexxum noctyna: A aBTOPU30B.
IIOJIb30BaTeNe. — TEeKCT: 2JEKTPOHHBIN.
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6. y1IeKTPOHHO-0uOMoTeuHas cuctema JlonI'Y: caiit / ®I'BOY BO «/lonl V». —
Honenk, 2016- . — URL: http:/library.donnu.ru/ (mara obpamenus: 01.09.2023). — Pexum
JIOCTYTIa: CBOOOHBINA. — TEKCT: JIEKTPOHHBIH.

7. JJeKTpoHHbIH Katajgor Hayunoit 6uGmuoreku [lonl'Y: pasgen caiira / Hb
Houl'Y. — Texkcr: anexrponnsiii // ObC [Jonl'Y: cait. — URL: http://library.donnu.ru/catalog/
(mata oOpamenus: 01.09.2023). — Pexum ngocrtyma: MOUCK CBOOOIHBIN, JIIEKTPOHHBIE
JIOKYMEHTHBI — JiJ1s1 TTosib3oBaTenei JJonl'y.

8. daexTponnblii apxuB Joul'Y: pasmen caiita / Hb Jlonl'Y. — Tekcer:
anexktporHsid // DBC Jonl'Y: caiir. — URL: http://repo.donnu.ru/ (mata oOpamieHus:
01.09.2023). — Pesxum goctyna: cBOOOIHBIN.

12.  ITPOI'PAMMHOE OBECIIEUEHHE

Windows 7 PRO (xopnioparuBnas nurens3us JJoHI'Y Ne 46484614)

Microsoft Office (kopnoparusHas nuneH3us Jonl'Y Ne 46472919)

Microsoft Visual Studio (nuuensust mporpammbel Dream Spark amst BeIcmnx yueOHBIX
3aBECHUI)

Antusupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nuuensuu GPL, Apache, BSD
JUIs1 CBOOOTHOTO TIPOTPAMMHOTO 00ECIICUeHN).

13.  ITPOT'PAMMHOE OBECIIEUEHHE

1. Windows 7 PRO (xopnoparuHnas nunensust JJoul'Y Ne 46484614)

2. Microsoft Office (kopmopatuHas munen3us oY Ne 46472919)

3. Microsoft Visual Studio (siunensust nporpammsl Dream Spark m1s Beicmx yueOHbIX
3aBeICHUN)

4. Awntusupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (auuenzun GPL, Apache,
BSD nst cB000IHOTO TIPOTPaMMHOTO 00ECTICUCHHS ).
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