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IporpaMma AHCUHILIMHE
Monekyaapuas Guosiorus

Hanpaenenue noarotosku: 44.03.05 - [Nenarornueckoe ofpasosanue (¢ ABYMS POGUAAMHE NOATOTORKH)
[Mpoduns noaroTosky: BHoAOTHA ¥ XUMHA

Keanudukauua BeIMycKkHuKa; dakanaep

Dopma 0OyUeHNs: 0UHOE

S3sik 0OyueHuA: pyccKuii

Ton Havana o0yveHus no obpasosarensHOil nporpamme: 2024




Conep:xkanue

1. IlepeueHp MIAHUPYEMBIX PE3yJIBTATOB OOYYCHHS MO AMCIUILTAHE (MOIYIIO), COOTHECCHHBIX C IUIAHUPYCMBIMHU
pesynpratamu ocBoeHus OITIOIT BO

2. Mecto mucuumiuasl (Monyis) B ctpykrype OITOIT BO

3. O0beM IUCHUIUIMHBI (MOAYJsI) B 3a4eTHBIX EIMHUIAX C YKa3aHWEM KOJMYECTBA YacOB, BBIJICICHHBIX Ha
KOHTaKTHYIO paboTy oOydarommuxcs ¢ mpernoaaBatesieM (10 BUAaM Y4eOHBIX 3aHATHH) W Ha CaMOCTOSATEIbHYIO paboTy
00yJarommxcs

4. ConepxaHue AUCUUIUIMHBI (MOMIYJIsl), CTPYKTYpPUPOBAaHHOE 110 TeMaM (paszenaMm) ¢ yKa3aHHEM OTBEJCHHOIo Ha
HHUX KOJINYECTBA aKaJEeMUYECKUX YaCOB 1 BHJIOB yIEOHBIX 3aHATHH

4.1. CTpyKTypa ¥ TeMaTUYCCKHH IUIaH KOHTAKTHOM U CAMOCTOSITEIBHOM PabOThI MO TUCHHUIUIUHE (MOTYJIIO)

4.2. ConepxaHue JUCIMILTAHBI (MOITJIs)

5. IepevyeHp yuyeOHO-METOAMYECKOTO OOCCIICUCHHS TSI CAMOCTOSATEILHOW PabOThl OOYYAIOLIMXCS TI0 AUCIUILINHE
(Momyr0)

6. ®OHJT OTICHOYHBIX CPENICTB MO TUCITUILTHHE (MOIYITIO)

7. [lepedens nuTepatypsl, HEOOXOAMMOH /Il OCBOSHUS TUCIATIINHBI (MOTYJIs)

8. IlepeueHb pecypcoB MHPOPMAIIMOHHO-TEICKOMMYHHKAIIMOHHOM ceTr "MHTepHEeT", HEOOXOAUMBIX IS OCBOCHHS
JIUCUUTUIMHBI (MOZYJIS)

9. Meronndeckue yka3zaHus ISl 00yJaroIuXCs 0 OCBOCHUIO TUCITUTUIAHBI (MOTYJISI)

10. TTepeueHbp MHPOPMALMOHHBIX TEXHOJIOTHH, UCTIONB3YEMBIX ITPH OCYIIECTBICHIH 00pa30BaTEILHOIO MpoIIecca 1Mo
JMUCIUIUTHHE (MOJYJIIO0), BKITIOYAs TIepeUeHb MPOTPaMMHOTO Oo0ecTieueHUs] 1 NHPOPMAITMOHHBIX CIIPABOYHBIX CUCTEM (ITPH
HE0OXOTUMOCTH)

11. Onucanne MaTepUaNTbHO-TEXHUYCCKON 0a3bl, HEOOXOIMMOM IJIsl OCYIISCTBICHHS 00pa30BAaTENBHOTO TpoIecca
[0 IUCUUIUIHHE (MOIYIIO)

12. CpencrtBa aganTtanyy IpernoaaBaHus TUCITUTUIMHBL (MOIYIIS) K TOTPEOHOCTSIM 00yJaloIUXCsi MHBAUIOB U JIUIT C
OrpaHUYCHHBIMH BO3MOKHOCTSIMH 3[I0POBbSI

13. Tlpunoxxenue Nel. @oHMT OIIEHOYHBIX CPEJICTB
14. IMpunosxenue Ne2. [lepeuens nmurepaTypbl, HEOOXOIUMOI 111 OCBOCHUS JUCLUIIIIMHBI (MOJLYJIs)

15. Tpunoxxkenne Ne3. Tlepeduenp MHPOPMAIIMOHHBIX TEXHOJOTHH, WCIIONB3yEMBIX IJISI OCBOCHHS IHCITUTUTHHBI
(Mogynist), BKJTFOYAS MepedeHb MPOrpaMMHOTO oOecTiedeHus 1 HH)OPMAIIMOHHBIX CTIPABOYHBIX CUCTEM



[Iporpammy aucumIuimHbl pazpadoTain(a)(u) crapiuuid npenogasatens, 6/c Kynanuna C.B. (Kadenpa Ouonorun n
xumud, OTAeNeHe MaTeMaTHKH U eCTeCTBeHHbIX Hayk), SVKulanina@kpfu.ru.

1. IlepeyeHbr mNJaAHMPYeMbIX pe3yJIbTATOB OOy4YeHHS] MO AUCUMIUIMHE (MOAYJIIO), COOTHECEHHBIX €
IUIAHUPYEMBIMH pe3yabTatamu ocsoenus OIIOII BO

OO0yyJaronuiicsi, OCBOMBIINN AUCIUILIUHY (MOJYJIb), TOJDKEH 00JIaaTh CISAYIONUMH KOMIICTCHIIUSAMU:

HIndgp PacumgpoBka
KOMIIeTeHI[UH npuodperaeMoii KOMIeTEHIMHU
OIIK-8 CriocoOeH OCYIIECTBIATh TENaroTHUECKyI0 OEATEIbHOCTh Ha OCHOBE CIICIHANBHBIX HAYYHBIX|
BHAHUM
OIIK-8.1 3HATH CIIOCOOBI MPUMEHEHUS CIIEIUATBHBIX HAYTHBIX 3HAHUH TIPU OCYIIECTBICHHUH T1e/IarOTMUeCKOH|
TesITeTIPHOCTH

OO0yJaronuiicsi, OCBOUBIINHA JUCIUILIUHY (MOIYJB):

JlomxeH 3HaTh:

- crmocoObl APGEKTUBHOTO NMPUMEHEHUsI CIIEIUATBHBIX HAYYHBIX 3HAHWHA B O0JIACTH MOJICKYJISIPHOW OWMOJIOTHH, a
MMEHHO COBPEMEHHBIE IPEACTABICHUS O CTPOCHUH M (PYHKIMOHUPOBAHUN HEPETYISPHBIX OMOMOIMMEPOB, MEXaHH3Max
OCHOBHBIX MOJICKYJISIPHO-TEHETHUECKUX MPOIIECCOB U JIP. IIPH OCYIIECTBICHUH NIeIarOTUIECKOH eI TeTbHOCTH

2. MecTo nucuumiinnel (MoayJsi) B ctpykrype OIIOII BO

Jucnumumza «b1.0.07.13 Monekynsipnast Ouonorusi» otHocurcst kK bioky 1, o6s3arensHoit wactu, OIIOIT BO
0akanaBpCKOil MporpaMMel Mo HampasieHUro moarotoBku 44.03.05 "Ilemarorunyeckoe odpasoBanue (¢ AByMs npoduisiMu
MOJTrOTOBKH) npoduib «buonorus u xumus'™.

OcBaunBaetcs Ha 5 Kypce B 9 cemectpe.

3. O0beM AUCHMILVIMHBI (MOAYJISI) B 3a4eTHBHIX €IMHMIAX C YKA3aHMEM KOJNYeCTBA YacOB, BbIAEJEHHbIX Ha
KOHTAKTHYI0 pa0oTy ol0ydamwlmuxcs ¢ npemnoaaBareneM (II0 BHJAM Y4YeOHBIX 3aHAAITHI) M HA CAMOCTOSITEJBHYIO
padoTty o0yuarommuxcsi

OO6mas TpyI0eMKOCTh JUCIUILINHBI COCTABIISAET 2 3a4eTHRIX(bIe) equHuI(bI) Ha 72 daca(oB).

KonTakTtHas paboTa - 36 yaca(oB), B TOM 4YHCIIC JEKUHH - 16 yaca(oB), npakTHyecKue 3aHaTHs - 20 yaca(oB) (M3 HUX
8 4acoB — C MPUMEHEHHEM DJIEKTPOHHOIO 00pa3oBaHus), 1abopaTopHbie paboThl - 0 yaca(oB), KOHTPOJIb CAMOCTOSTENIHLHON
paboTsl - 0 gaca(oB).

CamocrostensHas paboTa - 36 yaca(oB).
KonTpomas (3auét / ax3amen) - 0 yaca(oB).

CDopMa MPOMEIKYTOYHOI'O KOHTPOJIA AUCHUIIIIMHBL: 3a4€T B 9 CEeMECTpE.



4. Copnep:xkaHue JAMCHMIUIMHBI (MOAYJsl), CTPYKTYPpHpPOBaHHOe MO TemaM (pa3neiaM) ¢ YKa3aHHEM
OTBEJEHHOT0 HAa HUX KOJIMYEeCTBA aAKa/IeMHYEeCKHUX YACOB  BUAOB Y4eOHBIX 3aHSATHIA

4.1 CTpyKTYypa U TeMaTHYeCKHii MJIaH KOHTAKTHOI 1 CaMOCTOSITeJIbHOW PadoThl M0 TUCHUTLINHE (MOIYJII0)

Buabl 1 yachbl
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1 Tema 1. Onpenenenune npeaMera "MoJeKyIsipHasi Ouostorus". 9 1 0 0 4
" |9ramsl pazsuTHsi. OCHOBHBIC OTKPBITHSL.
2 Tema 2. [TpuHIUTIBI CTPOCHUS U OCHOBHBIC (YYHKITUN 9 2 2 0 4
" |ouomosimMepoB. HykiieMHOBBIE KUCITOTHI.
Tewma 3. [IpuHIMIIBI CTPOCHHUS U OCHOBHBIC (DYHKIIUN
3 PHHLIIIIEL CTP Py 0| 2 412 0 4
ouomnosmMepoB. benku
Tema 4. Tpanckpunuus y npokapuot. Perymsius
4, DAHCKPIILULL ¥ HpOKap e 9 2 212 0 4
TPAHCKPHUIIINHN Y OaKTepHii.
Tema 5. OCOOCHHOCTH TPAHCKPUIIIHUU Y DYKAPHOT.
5. 9 2 2 0 6
[Tponeccunr mPHK syxapuor.
6 Tema 6. Tpancisauus. Ctpykrypa tPHK. Ctpykrypa pudocom 9 2 2 0 2
" [mpo- ¥ AyKapUOT. DTaIbI TPAHCISAIUH Y IPOKAPHOT.
Tema 7. Perumkanust JIHK. OcHOBHBIE IPUHITUATIBL U
7. [MexaHM3MBI y TIPO U 3yKapuoT. IIpodiaema Hemoperwinkarmn 3'-| 9 2 2 0 4
KOHIIOB JINHCHHBIX MOJICKYII. TemoMepsl u TeoMepasa.
8 Tema 8. OcHoBHBIE penapabenbHble oBpexaeHus B JIHK u 9 1 2 0 2
" |IpUHIMITEI UX UCTIPABICHUS.
9 Tema 9. YpoBHU OpTaHU3AIMHA XPOMATHHA Y 3YKapHOT. 9 1 2/2 0 4
" |Opranuzanus 5yKapHOTHIECKOTO TeHOMa
Tema 10. [ToHsiTHE 0 MOOMIIBHBIX TEHETHYCCKUX JJICMCHTAX.
10 Krnaccudukaius MOOWIBHBIX TEHETHYCCKUX 3JICMEHTOB 10 9 1 22 0 2
" IMexaHu3My nepemenneHus. MexaHu3M oOpaTHOM
TPaHCKPHUIIINN
Wroro: 72 16 20/8 0 36

4.2 Conep:kaHue TUCHUTLTHHBI (MOIYJIsT)
Tema 1. Onpenenenne npeaMera ""MojexkyJasipHasi ouosorus''. Iransl pa3BuTus. OCHOBHBIC OTKPBITHS.

JlokazaTenbCcTBa TEHETHYECKOW PONM HYKICHHOBBIX KHCIOT. XPOHOJOTHS OTKPBITHH, IMOATOTOBHBIIMX CO3AaHHE
Yorconom u Kpukom monenu nsoiinoii cnupanu JJHK. IleHtpanbaas norma MonekyiasipHOH Ouosoruu. MomnexysspHas
OuoJsorus 1 ee B3aMMOCBS3b C IpyruMy Haykamu. OpraHuzanus ncciaeJ0BaHul 10 MOJIEKYJISIpHO# Ouostornu. BakHelme
JIOCTHKEHUSI MOJIEKYJISIPHON OMOJIOTHH.

Tema 2. IIpuHIMIBI CTPOEHHSI U OCHOBHBIE (PyHKIUH OHonoMMepoB. HykiieHHOBBIE KHCJIOTBI.

Hyxneos3un, nykneotun, nonuHykiaeoTun. Heperynsprele monumepsl. IIpuHIUNBI CTpOEHUS ABOMHON CHHpanu
JHK. Buner JJHK. IMapamerpsr B-, A- u Z-popm AHK. ®ynknun JJHK. WMudopmaunonnas eMkocts.OTiIH4YnUTEIbHBIC
CBOMCTBAa OCHOBaHWH HyKJIEWHOBHIX KucioT. Bumer PHK -maTtpmunas (oHa ke wWH(pOpManuoHHAs), puOOCOManbHAs H
TpaHcropTHas. X poib B KieTKe.

Tema 3. IlpuHIUNIBI CTPOCHHS U OCHOBHBIC GyHKIUH OHomouMepoB. beakn

Knaccudukanus aMUHOKHACIOT. AKTUBALIMSI aMUHOKHUCIIOT. [IlepBuuHast U BropuuHas CTpykTypa Oesika. Tpernunas u
YeTBePTUIHASI CTPYKTypa Oenka. [moOymnsapubie n Gudpmmsapabie Oenku. JleHaTypanus u peHatypanus 6emkoB. Domauar
6enxoB. Iameponsr. lanmeponunst. [Ipronsr. OcHOBHBIE OHonornyeckne (GyHKIHM OenkoB. MHUIMAIWS TpaHCISAIHH.
DnoHranus TpaHcasaun. TepMHUHAIMS TPAHCIIALUY.



Tema 4. Tpanckpunuus y npokapuot. Peryssinus TpaHckpunoun y 0aKTepuii.

ITpunnumne! Tparnckpurmui. Cyobenuananbiii coctraB PHK-nommmepassr E.coli. Holo- n Core- ¢epment. Ilonstue
00 omepone. OCOOCHHOCTH CTPYKTYpPhI HMPOMOTOPOB Yy MPOKAPHOT. DTambl TPAHCKPHUNIMH Yy TpokapuoT.HeratnBHas
unaykiys. [losutuBHas uanyknus. Heratusuas penpeccus. [To3utuBHas penpeccusl. 3 CTaIuu: WHUIMAIUS, JIOHTAIMS,
TePMHUHAIIHS.

Tema 5. Oco6eHHOCTH TPaHCKpUNuuu y 3ykapuot. [Ipoueccuir mPHK sykapuort.

MuosxecTBeHHOCTS U crieninpuuHocTs PHK-nonmmMepas sykapuor. ITonsrue 06 sx30Hax u uHTpoHaX. Cis-31eMEeHTHI
tpanckpunuuu. [Tonsitue 06 suxaHcepax. Trans-hakTopbl TpaHckpunuuu. OOpa3oBaHHE WHHMLIMATOPHOTO KOMILIEKCa
Tpanckpunuuu ¢ ydactueM PHK-nommmepasst II. Kenuposanue. IlonuanenunupoBanue. Crnadicunr. PepaktupoBaHue.
PaznmyHble MEXaHU3MBI CTUTACHHTA. ABTOCTUIAHCHHT. Trans-CrutaiicHHT. AJTbTePHATUBHBIN CIIJIAHCHHT.

Tema 6. Tpancasnusa. Crpykrypa tPHK. Crpykrypa pméocoM mpo- M 3yKapHoT. JTanbl TPAHCASLHMH Y
NMPOKAPHUOT.

Crpykrypa tPHK. Pexornumus. AmunoanmnupoBanue tPHK. Crtpykrypa pmGocom mpo- u 3ykapuot. LleHTpsl
pubdocom E.coli. O6pazoBaHre HHUIIMATOPHOTO KOMIUIEKCA TPAHCISALIUN y MPOKAPHOT. DTalbl TPAHCIAIUN Y TPOKAPUOT.
BenkoBbie hakTOpbl TpaHCHAUHU. Perymsiust Tpancsauu Ha npuMepe ¢para MS2. Obpazosanue rPHK u 6enxoB prbocom
y E.coli. O6pa3oBanue pudocom y sykapuot. [loHsTHE O SApBIIIKE.

Tema 7. Penumkanus JHK. OcHoBHble NPUHOMIBLI M MeXaHM3MbI y mnpo u 3ykapuor. IIpodaema
HelopenJIMKanuH 3'-KOHIOB JHHEHHBIX MoJieKyJl. TexoMmepsl u Teaomepa3a.

puaumne! permikanun JHK. Jloka3aTenbcTBO MMOIyKOHCEPBATHBHOTO XapakTepa perumkanuu. GepmMeHTaTuBHas
cucrema cuatesa JHK in vitro. AxkrtuBupoBanme JHK. IHK-momumepasza I w3 E.coli. Poms 3'—55" u 5'-3
THIPOJIUTHYECKUX akTHBHOCTEH. CXeMa HelpepbIBHOM aHTHIapaienasHol perumkanun Kopubepra. Cxema HenpepbIBHON
napasnensHol perunkanuu Kopuca. Cxema mpepbIBHCTONM aHTUnapamiensHoi perukanuu Oxaszaku. CpaBHUTENbHas
xapaktepuctuka JIHK-momumepas I, I u IlI(core) n3 E.coli. JIHK-monmumepasa I11*, holo-¢pepment. Ux dynkmuu.Cxema
pasMHOXkeHUss (para M13 m mokasarenpctBo Hamuums PHK-3zartpaBkum mpu permukanuu JIHK. Monens "kaTsimerocs
koseca". [IpaliMasa u mpaiiMocoma.

[Ipobnema nenarypauuu marpunpl npu perumkammu JHK . SSB. Tenukaspl. [Ipusnuner pabotsl 1 OuoI0rnuecKue
¢ynkun tormonszomepas. Cospemennas cxema perumkanunu JJHK E.coli . Perumkamus JIHK anenoBupyca uenoBeka.
Perumkanus  mutoxonnpuaneaoit JIHK wmiekonwmratommx. OcobOenHoctn perumukanuu - saepusix  JJHK  sykapuor.
ITonuperMKoOHHOCTb.

Tema 8. OcHoBHbIe penapadesibHble moBpexaeHusi B JIHK u npuHIUNBI MX HCIPaBJIeHUS.

OcHoBHbIe penapabenbHble noBpexxaeHus B JIHK w nmpuHmmnsl ux ucnpasienus.. Ycrpanenue ommbok JIHK-
nonuMmepazoil. Ilpsimas penapauusa. DKCUM3MOHHAs, WIM JOpEIUIMKAaTUBHAs, pernapanus. DepMeHThl penapaiuu:
suaonykieasa, JJHK-rnuko3unassl, sk3onykieasa. CeroBas penapauus. [loctpernukaruBaas penapanus. SOS-cucrema
penaparuu.

Tema 9. YpoBHH OpraHu3aniiyu XpoMaTHHA y 3yKkapHoT. Opranusanus 3yKapMoTH4ecKoro renoMma

OO0mass XapakTepuUCTHKa THUCTOHOB. HyKI€OCOMHBIH, CymepOWIIHBIH, IMeTiIeBOW ypoBHHM KommakTu3amuu JIHK
aykapuoT. MeTadaszHas XxpoMocoMa. [ €HOMBI M KapHOTHUIIBL. Pa3Mepbl U KOJMYECTBO TCHOB y Pa3HBIX TAKCOHOB. [ €HBI
"momarHero xo3siictBa" W TeHsl "pockomm'. OcHOBE Merona peHaryparmu JHK B m3ydeHHm CTpyKTYyphl TeHOMa
sykapuoT. CaremmurHas J{HK. OcoGennoctn cocrtaBa. Jlokammzanmsi B reHome. llammampomsl. Pons oOpamieHHBIX
ITOBTOPOB B TCHOME. Y MEPCHHEIC TOBTOPHI B TCHOME. Y HUKHU.

Tema 10. [ToHsiTHE 0 MOOMJIBHBIX I€eHETHYECKHX 3JIeMEHTAaX. Knaccnq)mcamm MOOMJIbHBIX I'eHeTHYECKHUX
3JICMEHTOB 110 MEXaHU3MY NMEpEMEIIICHUSA. MexaHu3m OﬁpaTHOﬁ TPAaHCKPpUIIIUU

Knaccudukanuss MOOWIBHBIX TCHETHYECKHUX 3JEMEHTOB MO0 MEXaHU3MY IepeMelicHus. Bupyc mMmmyHomedumura
YeNoBeKa: CTPYKTypa TpoBHpyca, Oeliku, Komupyembie BupycoM. OcobeHHoctn perpoBupycononodunsix (LTR-
COJlepIKalUuX) PETPOTPAHCIIO30HOB MexaHu3M o0OpaTHOW TpaHCKpunnuu petpoBupycoB u LTR - comepxamux
peTpoTpaHcno3oHoB. Perpono3onsl, He comepkamntie LTR (LINE u SINE snementsr). Ocobennoctu opranuzanuu JJHK-
TpaHcno30HOB. [Ipumeps! npo- u sykapuotndeckux JJHK-tpancnozonos. Mexanusm unrterpanuu JIHK-tpancnozonos B
reHoM. D) PeKTh BCTPOHKH MOOHIIBHBIX 3JIEMEHTOB. 3HaUE€HUE MOOMIILHBIX DJIEMEHTOB B 3BOJIIOITHH.

5. IlepeueHb Yy4eOHO-METOAMYECKOT0 oOecmeyeHUs] IS CAMOCTOATEJbLHOl padoThl o0y4yaloluXcsi IO
JMCUMILIHHE (MOAYJII0)

CamocrositesnibHass paboTa OOYdYalOIIMXCSl BBHINOJHSETCS MO 3aJaHMI0 M IPU METOAMYECKOM pPYKOBOJCTBE
npenoaasateis, HO 0e3 ero HemocpeacTBeHHoro ydactusi. CamocrositensHas paboTa mojpaszensercs Ha
CaMOCTOSTENILHYIO PadOTy Ha ayJMTOPHBIX 3aHATHSX M HAa BHEAYAMTOPHYIO CAMOCTOSTEIbHYIO pabory. CaMmocTosiTeIbHAS
pabora oOy4aronuxcs BKIIOYAET KaK IOJHOCTHIO CaMOCTOSTENILHOE OCBOCHUE OTHEIBHBIX T€M (Pa3JesioB) AUCUUILIUHEL,
TaKk W npopaboTKy TeM (pa3aesnoB), OCBaMBAEMBIX BO BpeMsl ayJUTOPHOH padoTel. Bo Bpems camocTosTenbHONH paboThI
oOydJaromuecss 4YUTAlOT W KOHCHEKTHUPYIOT y4eOHYI0, Hay4dHYI0 M CHPaBOYHYIO JIUTEPaTypy, BBINOIHSIOT 3aJaHuf,
HaNpaBJICHHBIC HA 3aKPEMJICHUE 3HAHUHM M OTPaOOTKYy YMEHMH M HaBBIKOB, TOTOBSATCS K TEKYIIEMY M MPOMEXYTOUHOMY



KOHTPOJIIO IO JUCHUITIUHE.

Opraan3anusi CaMOCTOSATEIFHON PabOTHI 00yUJaIOMNXCA PErIaMEHTHPYETCSl HOPMAaTHBHBIMH TOKYMEHTaMH, Y4e0HO-
METOIMYECKON JINTEpaTypOil U NIEKTPOHHEIMHA 00pa30BaTEIFHBIMU PECypCaMu, BKITIOUAs:

Iopsinok opraHW3alMyl W OCYILECTBIICHUS OOpa30BAaTEIBHON NESATEIBHOCTH MO 0O0Pa30BATENBHBIM MPOTPaAMMaM
BBICIICTO O00pa3oBaHUs — MporpaMmaM OakajlaBpuaTa, IIpPOrpaMMaM CHCIHHAINTETa, HOPOrpaMMaM MAarucTpaTyphl
(yTBep:kIeHHBIN nprkazoM MHUHHCTEpCTBa HayKH M BBICIIEro oOpa3oBaHus Poccuiickoit ®exepammu ot 6 ampens 2021
roma Ne 245)

YcraB  (enepasbHOrO  TOCYIapCTBEHHOTO  aBTOHOMHOTrO  oOpasoBarenbHOro  yupexuenus "KazaHckuid
(ITpuBomxckuii) penepanbHbIA yHUBEpCUTET"

[IpaBua BHYTpeHHero pacnopsika (eaepasbHOr0 roCyAapCTBEHHOIO aBTOHOMHOIO — 00pa3oBaTeIbHOTO
yupexaeHus BeIciiero nmpodeccrnonanbsHoro oopasoanus "Kazanckuii ([IpuBomkckuit) GenepanbHblii yHUBEPCUTET"

JlokanpHbIe HOpMaTHBHBIE akThI Kazanckoro (IIpuBomkckoro) denepaisHOTO yHUBEPCUTETA

6. ®oH/ OLEHOYHBIX CPEJICTB MO TUCHUIIHHE (MOIYJIIO)

@OH OLEHOYHBIX CPEICTB IO AWCIUIUIMHE (MOMYIIO) BKIIOYAeT OIICHOYHBIC MaTepHaNbl, HalpaBicHHBIE Ha
MIPOBEPKY OCBOEHHSI KOMIIETCHIIMH, B TOM YHWCIIC 3HAHUI, yMEHWHA W HaBHIKOB. DOHI OICHOYHBIX CPEACTB BKIIOYACT
OLICHOYHBIE CPEJICTBA TEKYIIEr0 KOHTPOJIS U OLIEHOYHBIE CPEACTBA MPOMEKYTOUHON aTTeCTallUu.

B ¢onne oreHOYHBIX CpEACTB COACPIKUTCS CeIyromas HH(OPMAIH:

- COOTBETCTBUC KOMIICTCHIIUH IUIAHUPYEMBIM Pe3yIbTaTaM 00YYCHHUS 110 TUCIUILIHHE (MOIYIIIO);
- KpUTEPUH OIICHUBAHUS C(HOPMUPOBAHHOCTH KOMITETCHIINH;

- MEXaHU3M (POPMHUPOBAHUS OLCHKH 10 JUCHUIUIAHE (MOJYJIIO);

- OIHMCaHUe MOPSAAKA IPUMEHEHHS 1 IPOLIEAYPhI OIICHUBAHUS U KaXXI0TO OIICHOYHOTO CPEICTBA;
- KpUTEPUH OIICHUBAHUS IS KaXKIOTO OIIEHOYHOTO CPE/ICTBA;

- COACPIKAaHUC OLCHOYHBIX CPEACTB, BKIIOYad Tpe60BaHI/I$[, MNpCABABIIACMBIC K HeﬁCTBHﬂM 06yqa}0u11/1xc51,
JACMOHCTPUPYCMBIM pE3YyJibTaTaM, 3aIlaHus pa3JIMIHbIX TUIIOB.

@DOHZ OIIEHOYHBIX CPEICTB 0 TUCHUIUIMHE HaxoauTcs B [Ipumoxkernn | k mporpaMMe AUCIUTUTHHEI (MOIYITIO).

7. llepeyeHb JUTEPATYPbl, HEOOXOAMMOI 1JIs1 0CBOCHHS TUCHUTLIHHBI (MOAYJIsT)

OcBoeHne IUCHMIUIMHBI (MOIYJIsl) MpEAIosaraeT U3ydyeHHe OCHOBHOW M JIONIOJHMTENHLHON y4eOHOI juTeparyphl.
JlutepaTypa MOKeT OBITh IOCTYIIHA 00Y4YaIOIMMCS B OZTHOM M3 JIBYX BapHaHTOB (J1100 B 000MX U3 HUX):

- B JJIGKTPOHHOM BHJE - dYepe3 JIJIEKTPOHHbIC OMOIMOTEYHBIE CHCTEMBl HAa OCHOBAHMHW 3aKIIOUEHHBIX KDY
JIOTOBOPOB C MTPAaBOOOIATATEISIMH;

- B Ie4aTHOM Buje - B Hayunoit 6ubnunoreke Enabyxckoro uncruryra KOVY. Obyuaronuecs noay4yamT yueOHYIO
TUTEepaTypy Ha a0OHEMEHTE II0 YHTATEIbCKUM OMmIeTaM B COOTBETCTBHH C TIpaBWJIaMH Toib30BaHUS Haywnoit
OUOINOTEKOI.

DJIeKTPOHHBIC U3AAaHUS TOCTYITHBI AUCTAHIIMOHHO M3 JII00OI TOUKM MPU BBEACHHH OOYYAIONIMMCSI CBOETO JIOTHHA U
napojst OT JMYHOro KaOuHera B cucTeMe "DNeKTpOHHbIM yHuBepcuTer'. IIpu HMCHOIB30BaHMM IEYATHBIX HW3JAHUN
OnbnroTeuHbI (OHA JNOJDKEH OBITH YKOMIUIEKTOBaH MMM M3 pacdyera He Menee 0,5 sk3zemruiapa (s 0Oydyaromuxcs 1o
OI'OC 3++ - ne menee 0,25 sk3eMIuIsipa) KaXJOro M3 M3JaHUA OCHOBHOHM juTeparypsl M He Mmenee 0,25 sk3eMiuisipa
JIOTIOJTHUTEIbHONW JINTEpPAaTyphl Ha KaKJOro OOydaromerocss W3 4YHciIa JHI, OJHOBPEMEHHO OCBAaWBAIOUINX JaHHYIO
JUCLUIIINHY.

[lepedeHp OCHOBHOM M JOTOJHHUTENLHON y4eOHOH JuTeparypbl, HEOOXOIMUMOH JIsi OCBOEHMS JUCLUILIMHBI
(Monynst), Haxoxutes B [Ipnnoxxennn 2 k paboyeid nporpamme TucUUILIMHBL. OH 1OJUICKNUT OOHOBJICHUIO IIPH M3MEHEHUH
ycioBuid goroBopoB KOV ¢ mpaBoobiajgaresnsiMi 3JIEKTPOHHBIX H3/aHUH M IIPU M3MEHEHWH KOMILIEKTOBaHUs (HOHIOB
Hayunoii 6ubnuorexu Enabysxckoro nncruryra KOV,

8. Ilepeyens pecypcoB HHPOPMALMOHHO-TeTeKOMMYHUKALMOHHON ceTu "HWHTepHeT'", HEOOXOAMMBIX AJIfA
OCBOEHHSI JUCHUIJIMHBI (MOYJIs1)

Ipoext "Bes 6uonorus” - http://sbio.info/
OnexTponHas 6ubnuoTeka mo 6uonoruu https://allbest.ru/biolog.htm
Bubnuoteka mo 6uonoruu http://biologylib.ru/books/

9. MeTonnyeckue yKazaHus JJis1 00y4alOMIUXCS 10 OCBOECHHIO JMCUMIJIMHBI (MOIYJIs1)

Buj pa6or MeToanyeckne peKoMeHAaAIUU



http://sbio.info/
https://infourok.ru/go.html?href=https%3A%2F%2Fallbest.ru%2Fbiolog.htm
http://biologylib.ru/books/

Bupn pador MeTtoanyecKue peKOMeHIANUH

JICKIAH KoHcrekT nekuuii ToJKeH COepKaTh Ha3BaHHUE TEMBI, TUTaH JICKIUU. Matepuan KOHCICKTHPYETCs
KPAaTKoO, MOCIEI0BATEIbHO, C BBIICICHUEM OTACIBHBIX BOPOCOB TeMbl. [I0OBBICUTH CKOPOCTH
KOHCTIEKTHPOBAHUS MOYKHO HCTIONB3YsI OOIIETIPUHSITHIE COKpaIeHwusl, a00peBuaTypsl, cxeMbl. OCHOBHBIC
TEPMHHBI PEKOMEH/TyeTCS BBIACITh. [IpH HCHONBb30BAaHNN HHTEPAKTUBHBIX METO/IOB TPEOYeTCs yuacTue
CTyJIeHTa B 00CYKJICHUU SIBJICHU, 000CHOBAHUH BBIBOJIOB, MPEUIOKEHHBIX B XO/IC U3JIOKEHUS
JICKIIMOHHOTO MaTepuaa.

npakTudeckue | [lenpro mpakTHIecKuX 3aHATHI SBIISETCS CHCTeMaTH3anus 1 0000IeHe 3HAHWIA 110 H3yJaeMOoi TeMe

3aHATHUSL WK pazzeny, GopMUpOBaHNE YMEHHHA padOTaTh € IOTIOHHATEIFHBIMI HCTOYHIHKAMH HHPOPMAaLNH,
COTIOCTABJISITh ¥ CPABHUBATH TOYKH 3PEHHUS, BEICKA3hIBAaTh CBOIO TOUKY 3pEHUS U T.I. [loATr0TOBKA K
MPaKTUIECKUM 3aHATHAM IPEATIONIaraeT CaMOCTOSITEIbHYIO TPOopaboTKy y4eOHOH INTepaTyphl, JIEKIHNA 1
WHTEPHET-MICTOYHUKOB 10 ¢(h)OpMYIMPOBAHHBIM BomlpocaM. B cirydae 3atpynHenuit copmynupyiire
BONPOC U 33/1aliTe €ro MpernoiaBaTeiio Ha MPAaKTUIECKOM 3aHITHH.

camoctosi- | CamocTosiTenbHAA paboTa MpeAroaraeT, Kak peryspHyIo MOATOTOBKY CTyI€HTa K Pa3IMIHBIM (hopMam
TenbHas paboTa| 3aHATHIA, TaK ¥ BEIIIOJHEHUE OT/ICIFHBIX 3aJaHIH B IpoIiecce pa3dopa TEOPETHIESCKUX MOJIOKEHNAN B
XOJIe TIPOBEACHUS 3aHATHH. BHeaymuTOpHAs caMoCTOsTeIbHAS paboTa BKIIIOYAET MPOPadbOTKy
KOHCIICKTOB MPEIBIAYIIHNX JICKI[UH, BBITOJHCHHE 3aJaHUI B paMKaX IMOJATOTOBKH K MPAKTHYCCKIM
3aHATUSAM, KOHCIIEKTUPOBaHUE MaTepHaja o BOIPOCaM, BHIHOCUMBIM Ha CAMOCTOSITETIbHOE U3yUEHUE.
[Ipu HE0OXOIMMOCTH, PEKOMEH TyeTCS IPOBOUTH IIPOBEPKY TEPMHUHOB, OHSTHII C TIOMOILBIO
SHIUKJIONEHH, CIOBapeil, CIPaBOUHUKOB C BHITUCHIBAHUEM TOJIKOBAaHUI B TETpab.

3a4geT [Ipu moaroToBKE K 3a4€Ty HEOOXOANMO OMHMPATHCS HA PEKOMEHIOBAHHBIC INTEPATYPHBIC HCTOYHUKH,
MaTepHal JICKIUI U IPAKTHUCCKUX 3aHATHIA, 00pa3oBaTeIbHBIC HHTEPHET-pecypchl. HeoOxoammo
CTPYKTYpHUPOBATh BECb MaTepHall, pEKOMEHAYETCS M0 Ka)KIOMY BOIPOCY COCTABUTh KPATKUI OMOPHBII
KOHCIICKT, COCTaBUTh CJIOBaPh KIFOUYEBBIX TePMHUHOB. /111 oBbIeHus 3 HEeKTUBHOCTH, IO Mepe
MOBTOPEHHSI MaTepualia, HEOOX0AUMO MPOBOUTH aHAIN3 B3aUMOCBSI3H PA3JIUYHBIX PA3JICIIOB
JUCIIUTUTAHBI.

10. ITepeyeHr MHGOPMALNMOHHBIX TEXHOJIOTHN, HCHOJb3yeMbIX NPH OCYIeCTBJIEHHH 00pa30BaTebLHOI0
nponecca nmo JUCHMILIAHE (MOIYJII0), BKJIKOYAs INepedYeHb NPOrpaMMHOro ofecrmedyeHnss M HH(pOPMANHMOHHBIX
CIPABOYHBIX CHCTEM (MPHU HEOOXOIUMOCTH)

IlepeueHp MHPOPMALMOHHBIX TEXHOJIOTHH, HUCIONB3YEMBIX MPH OCYIIECTBICHUH 00pa30BaTEILHOTO MpoIecca Mo
JMUCLUIUIMHE (MOJYJI0), BKJIIOYAs MEepeueHb MPOrpaMMHOrO OOecredeHss W MHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM,
npeacrasieH B [Ipunoxennn 3 k pabodei mporpaMMe AUCIHUITINHBI (MOTYJIs).

11. Onucanme MaTepHaJbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOW /JIsl OCYHIECTBJIEHHSI 00pPa30BaTeILHOIO
nporecca no JHCHUILTHHE (MOYJII0)

MaTepI/[aJlLHO-TGXHI/I‘ICCKOG obecrnieuenue 06pa3OBaT€J'H>HOI‘O npouecca 1no AMCUUIInHe (MOHYJ'HO) BKJIIOYAET B ce0st
CJICAYIOMINEC KOMIIOHCHTHI:

VY4ueOHas ayquTopus A7 POBEACHUS 3aHATHIA CEMHHAPCKOTO TUIIA, IPOBEACHHUS TPYIIIOBEIX H WHAWBULYAIBHBIX
KOHCYJBTAIMi, MPOBEICHUS TEKYIIET0 KOHTPOJIS X IPOMEXYTOUHOH aTTeCcTallui

Brixox B MHTepHET, BHYTPHBY30BCKasi KOMMBIOTEPHAS CETh, JOCTYH B DJJCKTPOHHYIO HWH(POPMALHOHHO-
00pa30BaTENFHYI0 CPELy. CTOJBI YYSHHYECKHE 3-XMECTHBIE — |5 IIT. CTONBI ydeHHWYecKHe 2-XMECTHBIe — 3 MIT. CTOI
npenoaasaTeis — | IOT. CKAMBH CO CIIMHKOM 3-XMecTHblE — 15 HIT. CKaMbU CO CIIMHKOHM 2-XMeCTHbIe — 3 mT. Kadeapa
(TpubyHa) — 1 1wT. KOCcKa MeJjoBast — | IIT. BUTPHUHBI CTEKJISTHHBIE JUIS 300JIOTMYECKUX IPErapaToB — 2 IIT. HPOEKTOP
«Epson EB-X72» craumoHapHslif — 1 mr. sxpaH craipoHapHsld — 1 mt. HoyTOyK ICL — 1 mT. mkaduuk Meranandeckuit
JUIl XpaHeHWs KalOeijed MOKIIOYeHUsI HOyTOyKa K HMHTEPHETY M NPOEKTOpy — | IUT. IUIAHIIETHl C IBETHBIMH
¢dororpadusmu — 28 mr. moxsecHas cucrema Joker s miannieros ¢ gororpadusmMu — 4 .

12. CpeIlCTBa aJanTanuu npemnoaaBaHud JUCHUILVIMHBI K ﬂOTpeﬁHOCTﬂM oﬁyqaloumxca HHBAJIHUAOB U JIHUII C
OrpaHU4Y€HHBIMHU BO3MOKHOCTAMM 310POBbA

I[Ipn ©HeoOxommMocTH B 00pa30BATENBHOM IIPOLECCE INPUMEHSIOTCS CIEAYIONIHEe METONsl W TEXHOJIOTHH,
oOJervaroniyie BOCIPUITHE WHPOPMANUU OOYYAONUMUCS WHBAIAAAMU W JIMLIAMH C OTPAHUYCHHBIMH BO3MOXHOCTSIMH
3JI0POBbSL:

- CO37aHME TEKCTOBOH BEpCHHM JIOOOTO HETEKCTOBOTO KOHTEHTA JUIA €ro BO3MOXKHOTO IpeoOpa3oBaHUS B
aNbTepHATHBHBIE (POPMBI, yIOOHBIE IS Pa3IMYHBIX TTOJIb30BaTeNeH;

- CO3JJaHHUC KOHTCHTA, KOTOpLIﬁ MOXHO MNPEACTABUTL B Pa3IMYHBIX BUAAX 0e3 MOTECPU AaHHBIX WJIN CTPYKTYPBHI,



npeayCcCMOTpEeTb BO3MOKHOCTH MaCHITaGHpOBaHI/IH TCKCTa U 1/1306pa>1<eH1/H71 6e3 NOTEpU KadeCTBa, IMPCAYCMOTPETH
JOCTYIHOCTb YIPABJICHUSA KOHTCHTOM C KJIIaBUATYPbI;

- CO3/1aHME BO3MOKHOCTEH [T 00yJalOMNXCsi BOCOPUHUMATh OJHY H Ty e HH(pOpManuio U3 pa3HbIX HCTOUYHHUKOB -
HarpuMmep, Tak, YTOOBI JIMIA C HApYIICHUSIMH CIyXa IOJy4ald MH(POPMAIMIO BH3YaJbHO, C HApYILCHUSIMH 3pEHHS -
ayJIMabHO;

- TpHWMEHEHHE MPOTPAMMHBEIX CPEICTB, OOCCIIEYMBAIONINX BO3MOKHOCTH OCBOCHHS HAaBBIKOB W YMEHUH,
(hopMHUpPYEeMBIX JUCIUIUIMHON, 3a CYET albTepHATHBHBIX CIIOCOOOB, B TOM YHCIIE BHUPTYaJbHBIX J1a0OpaTopuil H
CUMYJISIIIMOHHBIX TEXHOJIOTHIA;

- TpPUMEHCHHEC JUCTAHIIMOHHBIX OOpa30BaTEIbHBIX TEXHOJNOTHUH JUIsi mepenadyd WHGOpMAIMU, OpTraHU3aIuN
pa3IMYHBIX (OPM HHTEPAKTUBHOW KOHTAKTHOW pabOTHl OOydaromerocs ¢ MperojaBaTelieM, B TOM YHCIe BEOWHAPOB,
KOTOpbIE MOTYT OBITh HCIIOJB30BaHBI JUIS MPOBEJACHUSI BUPTYAJIbHBIX JICKIMH C BO3MOXHOCTBIO B3aHMOJICHCTBHS BCEX
YYaCTHHKOB JUCTAHIIMOHHOTO O0YYeHHs, IPOBEICHHS CEMHUHAPOB, BBHICTYIICHUS C AOK/IAAaMHU M 3aIIUThI BBITOJIHEHHBIX
paboT, NpOBEACHHS TPEHUHTOB, OPraHU3AIMH KOJUIEKTHBHON paboThl;

-  HOPUMCHCHHUC JUCTAHLIMOHHBIX 06pa30BaTeﬂLHBIX TEXHOJIOTUH AJid opraHusanuu (I)OI)M TCKYLICro U
MMPOMCIKYTOYHOT'O KOHTPOJIA;

- YBEIWYCHHE TPOJODKUTCIFHOCTH CHAa4d OOYYAIONUMCS WHBAJIMIOM WU JIMIOM C OrPaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBBsI (JOPM IPOMEKYTOUHOH aTTECTALMH 110 OTHOIICHHIO K YCTAHOBJICHHOW MPOJAOJDKUTEIBHOCTH UX
clayu:

- TIPOJOJKUTEIFHOCTH CIadd 3a4€Ta WIIM dK3aMEHa, MPOBOJUMOTO B MMHCBMEHHOH (opme, - He Ooiee yem Ha 90
MUHYT;

- IPOJMOJDKHUTEIILHOCTH TIOJATOTOBKM OOYYAIOMIErocs K OTBETY Ha 3a4éTe WIJIM DK3aMCHE, NMPOBOJUMOM B YCTHOM
dbopme, - He 6osee yeM Ha 20 MUHYT;

- IPOJIOJDKUTENBHOCTH BBICTYIUICHUS! 00Y4arOLIErocs MpH 3alluTe KypcoBoii padoThI - He OoJiee ueM Ha 15 MUHYT.
IIporpamma coctaBiaena B coorBerctBu ¢ TpedoBanussMu ®PI'OC BO u y4yeOHBIM IUIAHOM II0 HAIPaBIICHHIO

44.03.05 "Tlemarormyeckoe obOpazoBanue (¢ IBYMsi NPOQHISIMH MOATOTOBKK)"' W mpodumo moarotoBku "buoinorus n
xumus".

Tpunoocenue Ne 1
K paboueli npocpamme OUCYUNTUHBL (MOOYs1)
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1. CooTBeTCTBHE KOMIIETEHIIMH IIIAHUPYEMBIM pe3yJibTaTaM 00y4eHHsI O JUCUUIUTUHE (MOJYITIO)
2. Kputepun oneHuBanusi chOpMHUpOBaHHOCTH KOMIIETECHIINI
3. PacnipeseneHue onieHOK 3a ()OPMBI TEKYILETO KOHTPOJIS U IIPOMEKYTOUHYIO aTTECTALHIO
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4.1.1. CaryannoHHas 3a/1a4a
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1. CooTBeTCcTBHE KOMIIECTEHIMIT IJIAHNPYEMBIM pe3yJibTaTaM 00y4YeHHs N0 JUCHHILIHHE (MOLYJII0)



Koa n

HNHankaTopbl 10CTHKEHUS

OneHoOYHBIE CPEACTBA TEKYUIEr0 KOHTPOJIS U

JIESITEIIbHOCTh Ha
OCHOBE
CHEIHaIbHBIX
Hay4YHbIX 3HaHUH.

HAaHMEHOBaHUeE KOMIIeTeHIHIi 111 JaHHOI1 NMPOMEKYTOYHOM aTTecTANN
KOMIIeTeHIIHH JAUCHHILTAHBI
OIIK-8 3HaTb c11ocoObl 3P PEKTUBHOTO Texymuii KOHTPOJIb:
Cnocoben IIPYMEHEHHUS CIIEUAIBHBIX CuryannonHas 3agada: Tema 2. IIpuHnumne
OCYILECTBIIATh Hay4YHBIX 3HaHUH B 00J1aCTH CTPOEHHMS 1 OCHOBHBIE (DYHKIIMK OHOTIOJIMMEPOB.
[IE€JarornYecKyro MOJIEKYJISIpHOM Omostorny, a MeHHo | HyknewHoBrwle kucinoThl. Tema 3. IIpuHIATIBI CTpOCHUS

COBPEMEHHBIE NPEJICTaBICHHUS O
CTPOEHHHU U QYHKIIMOHUPOBAHUH
HEPETYIAPHBIX OMOTIOJINMEPOB,
MeXaHH3MaX OCHOBHBIX
MOJIEKYJISIPHO-TEHETHUECKHX
MPOIIECCOB U Ap., IpU
OCYILECTBJICHHH MEIarOrnyecKon
JIeSITeIbHOCTH

1 OCHOBHBIE (pyHKIHHN OnononmmepoB. benku. Tema 6.
Tpancmsmus. Ctpykrypa tPHK. Crpykrypa prdocom
IPO- U 3YKapHOT. DTaIbl TPAHCISLNH Y IPOKAPHOT.
Tema 7. Perumkanus [IHK. OcHOBHBIE IPUHITUTIBI U
MEXaHHM3MBI y TIpO ¥ 3yKapuor. [Ipobnema
HeIOpeIUINKaIY 3'-KOHIIOB JINHEMHBIX MOJEKYII.
Tenomepsl u Tenomepaza. Tema 8. OcHOBHBIE
penapabdenbhble noBpexxaeHus B JJHK n npuHImme: ux
ucnpasineHus. Tema 9. YpoBHU opraHusanuu
XpOMaTHHA y 3yKapuoT. Opranusanus
sykapuoTuueckoro reaoma. Tema 10. ITonsatue o
MOOMIIBHBIX T€HETHUIECKUX 3eMeHTax. Kiaccnduxarus
MOOMIIBHBIX FT€HETHIECKUX HJIEMEHTOB 110 MEXaHU3MY
nepemMenieHust. MexaHu3M oOpaTHON TPaHCKPUIIIINH.

TectupoBanue: Tema 2. [TpuHUIUIBI CTPOEHUS U
ocHOBHbIE (hyHKIMH OnononmMepoB. HykienHoBbIe
KucioThel. Tema 3. IIpuHIHUIIBI CTPOCHNS U OCHOBHBIE
¢GbyHkuuK ouomnoiaumMepos. benku.

Pedepar: Tema 4. Tpanckpunuus y npokapuor.
Perynsums Tpanckpunuuu y 6akrepuid. Tema 5.
Oco0eHHOCTH TPaHCKPHIILUK Y dyKapuoT. [IpouneccuHr
mPHK sykapuot. Tema 6. Tpancnanus. Ctpykrypa
tPHK. CtpykTypa prbocoMm mpo- u 3yKapuoT. DTaIbl
TpaHcIsLuu y npokapuot. Tema 7. Perunkauusa JJTHK.
OCHOBHBIE IPUHIHUITEI 1 MEXaHU3MBI Y TIPO M 9YKapHOT.
[Ipo6nema HepoperumKanuy 3'-KOHIIOB JTMHEHHBIX
MoJIeKyJl. TenoMeps! 1 Tenomepasa.

Kontpoabsnas pabora: Tema 2. [Tpuniunst
CTPOEHHMSI U OCHOBHbIE (DYHKIIUK OHOTIOJIMMEPOB.
Hyxnennossie kuciaotsl. Tema 3. IIpHHIUIBI CTpOEHUS
Y OCHOBHBIE QpyHKIIMK Onononumepos. benku. Tema 4.
Tpanckpunuus y npoxkapuot. Perynsnus TpaHCKpUIuu
y Gakrepuii. Tema 5. OCOOE€HHOCTH TPAHCKPUIIIIUU Y
aykapuoT. [Iponeccunr mPHK sykapuor. Tema 6.
Tpancismus. Ctpykrypa tPHK. Crpykrypa pubocom
MPO- M DYKapHOT. DTAITbl TPAHCISLINH Y IPOKAPHOT.
Tema 7. Perutukauus JJHK. OcHOBHbBIE NpUHIMIIBL U
MEXaHU3MBI Y TIpO " 3yKapHoT. [Ipobiema
HEJOpeIUIMKaINK 3'-KOHIIOB JTMHEWHBIX MOJIEKYI.
Tenomepsl u TeI0MeEpasa.

IIpoMeskyTOouHast aTTeCTAUS:
3auer

2. Kpurepnun onennBanus c(popMUpPOBAHHOCTH KOMIIETEHIM

KoMmnerennus

3aurteHo He 3aureno
Bbicoknii ypoBeHb Cpennunii ypoBeHb Husknii ypoBeHb Huxe moporoso
(86-100 6an10B) (71-85 6annoB) (56-70 6as10B) YpOBHsI
(0-55 6an0B)




OIIK-8 3HaeT crocoObl 3HaeT crocoObl 3HaeT OCHOBHBIE He 3HaeT crioco0sl
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3. PacnpeneiieHue oLeHOK 32 (popMBbI TEKYIIEr0 KOHTPOJISI H POMEKYTOUYHYIO aTTECTAHIO

9 cemecTp:
Tekylmuii KOHTPOJIb:
CuryanuoHHas 3anava — 24 6amna (Tema 2,3,6,7,8,9,10)
Tectuposanue - 8 6amwios (Tema 2,3)
Pedepat — 12 6amnos (Tema 4-7)
KouTtponbhas pabota - 6 6amnos (Tema 2-7)
Hroro: 24 6amoB + 8 6aimnos + 12 6amios + 6 6amuioB = 50 6amioB.

PN

[IpomexyTouHas aTTecTaus — 3a4eT

[IpomexyTodHas aTTecTalys MPOBOAUTCS ITIOCIE 3aBEPIICHHS M3YUCHHS MUCHHUIUIMHBI B (opMe, ompenenseMoit
Y9eOHBIM TUIAHOM 00pa30BaTENFHOW MPOrpaMMBl C MENBI0 OICHUTh pPAa0OTy OOYYarolIerocs, CTEINeHb YCBOCHHS
TEOPETHYECKHUX 3HAHUH, YPOBEHb CHOPMUPOBAHHOCTH KOMITETEHIIUH.

[MpomexyTouHasi aTrecTanus MO0 NaHHOW AMCUMIUIMHE MPOBOAMUTCS B (DOPME YCTHOrO OTBETa OOY4aroIlerocs u
pelIeHust 3a1a4H.

[IpemonaBaTenb, MPUHUMAIOIINAN 3a4eT OOCCIICYMBACT CIYYaHOE PACIIPEICIICHHE BaPHUAHTOB 3a4YCTHBIX 3aJaHU
MEXIy OOYyYaroIUMUCS C MOMOIIBI0 OWICTOB W/WIHM C NMPUMCHCHHEM KOMIIBIOTCPHBIX TEXHOJOTHMU; BIpABEC 3allaBaTh
oOyuaroneMycs JONOJHUTEIBHBIC BOPOCHI U IaBaTh JOMIOJHUTEIBHBIC 3aJJaHHS IOMUAMO TeX, KOTOPBIC YKa3aHbI B OHIICTE.

3adeTHBIH OMIIET COCTOUT U3 JIBYX MO3UITHH:

1. VcrHblii OTBET Ha TEOPETUUECKHUI BOIIPOC MO Kypey AucHUIInHbL — 30 6asioB

2. Pemenne 3agaun - 20 OayUIoB.

Uroro: 30 6amos + 20 6amioB = 50 6aytoB

Ob1mree KoMudIecTBO 0AIIOB IO AUCIUILIIHE 33 TEKYIIHA KOHTPOJIb U IIPOMEXYTOUHYI0 artecTtanuio: 50+50=100 6ammos.

CoOoTBeTCTBHE OAJIIOB M OIICHOK:
Jas 3auera:

56-100 — 3aureHo

0-55 — He 3aureHo

4. OueHo4YHbIe CPeCTBA, MOPSIAOK HX MPUMEHEHHUS M KPUTEePHH OLleHHBAHUS

4.1. OueHo4HbIe CPeCTBA TEKYLIEro KOHTPOJIS

4.1.1. CuryauuoHHas 3aga4ya

4.1.1.1. Ilopaodok nposedenus.

Pemenne cuTyanMoHHBIX 3a7ad No gucHUIUIMHE «MonekynsipHass OWOJOTHS» TPOBOJWUTCS NPEroaaBaTeneM
COIJIaCHO pa3pabOTaHHOM W yTBepx/AeHHOW Ha kadenape paboueld mnporpamme. PerieHne CUTyallMOHHBIX 3a/ad
BBITIOJIHACTCA 11O onpeueneHHoﬁ TEME MPOTrpaMMBbI B COOTBETCTBHUU C aJITOPUTMOM.

[epen BbINONHEHNEM Ka)xJ0W pabOThI CTYAEHTHI-0aKaNaBphl JOJKHBI PopaboTaTh COOTBETCTBYIOIIMIT MaTepHall,
UCIIOJIb3Ysl KOHCTIEKTHI TEOPETUYECKHX 3aHATHH, IEPUOANIECKUE N3aHUs, YyIeOHO-METOINUECKHIE TIOCOOUs M yIYEOHUKN



Ha kaxmoM 3aHSTHH CTYICHTHI BBIMOJHSAIOT PabOTy B COOTBETCTBUU C €€ COJCPKAHMEM W METOJUYCCKUMH
YKa3aHWSIMH, 2 UIMCHHO PEIIA0T IEHETUYCCKHE 3aJa4d MO Pa3HbIM TEMaM, UCHOJb3Ys pa3iIMYHbIC METOIUKHU. Perienue
3aJ1a4 OCYIIECTBISICTCS MUCBMEHHO, a TAKXKE B BUJIC JEMOHCTPALIUU PEIICHUS ITEPe]] OCTATbHBIME CTYICHTAMU.

4.1.1.2. Kpumepuu ouyenuganusn

20-25 pansioB cTaBUTCSH, €CJIH 00yJYaKOMIUiics:

[TpaBuibHO BBINOJHEHBI Bee 3afaHus. [[poJeMOHCTPUPOBaH BHICOKHIT YpOBEHb BiiaJicHHs MaTepuasioM. [IposiBieHbI
MPEBOCXOIHBIE CLIOCOOHOCTH MPUMEHSITh 3HAHHS U YMEHHS K BBITOJIHCHUIO KOHKPETHBIX 3a/1a4.

13-19 6a/1710B CTABHUTCS, €CJIH O0yUaIOIIHIiCs:

[IpaBunpaoe pemenne 70 %  mpemIokeHHBIX  3amad.  [IpHCYTCTBYIOT  HE3HAUWTENBHBIE  OIIMOKH.
ITponeMOHCTPUPOBaH XOPOILIMI YPOBEHb BiaJeHUs] MaTepraioM. [IposiBlieHbl cpejHre CIIOCOOHOCTH MPUMEHSTh 3HAHUS U
YMEHUsI K BBITIOJIHEHHIO KOHKPETHBIX 3a/1ad.

8-12 6a/10B cTABHUTCS, €CJIN 00YIAIOIIHIACS:

3amaun BBINOJHEHBI OoOJiee 4YeM HAMOJOBHHY. I[IpHUCYTCTBYIOT cepb&3HbIe OMmMOKU. [IpomeMOHCTpuUpOBaH
yIIOBJICTBOPUTEIBHBIN YPOBEHB BiaJIcHHUS MaTepuaioM. [IposiBIieHbl HU3KHE CIIOCOOHOCTH MPUMEHSATh 3HAHUS U YMEHUS K
BBIITOJTHCHUEO KOHKPETHBIX 3aIaHHI.

0-7 6aJI0B CTABUTCS, €CJIM 00YIAIONIUIACS:

3ajaur BBIMOJHEHBI MEHEE 4YeM HaroJOBUHY. [IpOEMOHCTPUPOBAH HEYIOBJICTBOPUTEIbHBIH YPOBEHb BJIaICHUS
MarepuasioM. [IposiBIEHBI HEJIOCTATOYHBIE CIIOCOOHOCTH NPUMEHSTh 3HAHUS M YMEHHUS K BBITIOJIHEHHUIO KOHKPETHBIX
3aJIaHui.

4.1.1.3. Cooepircanue ouenounozo cpeocmaea

Tema 2. IIpuHIUNBI CTPOEHHUS H OCHOBHBIE GyHKIMHN OuonomMepoB. Hyk/enHOBbIe KHCJIOTHI.

1. ®parment monekynst JJHK cocront n3 6000 Hykneorunos. Onpenenure JuimHy nanHoro ¢pparmenra JHK.

2. Onpezenute KOJIUIESCTBO BOIOPOIHBIX cBsizel Bo ¢parmente JJHK -I'THATITATAT THIITAT.

3. Anuna yyactka monekyinbl JHK coctaBnser 850 um. Onpenenute KoaMuecTBO HyKIeoTu 0B B ogHoi nenu JHK.

4. B monekyne HK 15 % ryaHunoBbiXx Hyk/I€OTHIOB. OmnpenenuTe KOJIHMYECTBO aJCHWJIOBBIX, LIUTUIAMIOBBIX,
TUMHUAUIOBBIX HYKIEOTH/IOB.

5. Jlnuna yuactka monexyns! JJHK cocraBisier 272 HM, ai€eHUIOBBIX HYKJICOTUAOB B Mojaekyine 31%. Onpenenurs
MOJIEKYJISIPHYIO MacCy MOJIEKYJIbI, IPOLIEHTHOE COMePKAHNE APYTUX HYKICOTHIOB.

6. Monekynsapraas macc moiyiekynbl JIHK cocraBmsier 41400 r/momp OmnpenenuTe KOJWYECTBO HYKJICOTHIOB B
MOJIEKYJIE U €€ JITTUHY.

7. ©®parment xomupyromeit memn JHK wmmeer cnemyromyro mocmemoBatensHocTh TTTIALIITATLIIATA.
Boccranosure Bropyto mems JHK um ompenenute mocnemoBaTenbHOCTh HykieoTunoB H-PHK, Tpanckpubupyemoii c
JITAaHHOT'O (hpparMeHTa

8. Yuactok monexynsl u-PHK coctout u3 300 mHyxieotunos, OnpenenuTe ero AIUHY.

9. B monexyne u-PHK conepxurcs 21% nutuamnoBsix, 17% ryaHunoBsix U 40% ypaunuioBBIX HYKIEOTHIIOB.
Omnpenenure COOTHOIIEHNE BceX BUIOB Hykieotuaos B JIHK, ¢ kotopoit Obuta TpanckpubupoBaHa nanHas u-PHK

10. ®parMeHT MOJIEKYJIBI u-PHK AMeeT CIEYIOUIYIO [OCJIEJOBATEIbHOCTD HYKJICOTUOB:
TFATTHIHAAAYAIIYVYVYA. Onpeaenure mocieI0BaTeIbHOCTh aMHUHOKHCIOT B MOJICKyJie Oelika U e€ MOJCKYJLIPHYIO
Maccy.

11. T'ern JHK Brmrouaet 450 nap HykiaeoTuaoB. KakoBa aimuHa, MOJEKYJIIpHAs Macca reHa U CKOJIBKO aMUHOKHUCIIOT
3aKOIMPOBAHO B HEM?

12. B cunTe3e GenkoBor MOJIEKyIbl puHsIN yaactue 128 monekyn T-PHK. OnpenenuTe 4ucio HyKJICOTHIOB B H-
PHK, rene /IHK u konndecTBO aMHHOKHCIIOT B CHHTE3UPOBAHHON MOJIEKyIIe OeJKa.

13. KakoBa MomnekymnspHas Macca T€Ha W €ro JUIMHA, €CIH B HEM 3aKOAMPOBAaH OENOK C MOJEKYJISPHON
Mmaccoii 1500 r/monb?

14. KakoBa MosekyisipHas Macca T'€Ha W €ro JJIMHA, €CIIM B HEM 3aKOJUPOBaH OENIOK C MOJIEKYJSPHOH Maccoi
42000 r/monb?

15. B cocraB 6enkoBoii MoseKysasl BXOIUT 125 amuHokucioT. OrnpenenuTte KOJINYeCTBO HYKJICOTHIIOB B U-
PHK u rene IHK, a Taxxxe xonmyectBa Mosiekyn T-PHK npuHSBIINX ydyacTre B CHHTE3€ JaHHOTO Oerka.

Tema 3. IIpMHIUIIBI CTPOCHHS H OCHOBHBIe GyHKIUM OnonoauMepoB. beakn

1. VYwdacTok MOJEKyJIHl Oellka MMEeT CICAYIOUIYIO IOCIeAOBATEIFHOCT AMHHOKHUCIIOT: acTapruH-U30JICHIIMH-TIPOITHH-
Tpuntodan-mu3nH. OnpenenuTe 0IHy U3 BO3MOXHBIX IIOCIEJOBAaTENIFHOCTEH HyKiIeoTra0B B Mojiekyie JJHK.

2. YYacToK MOJEKYJbl OelKa MMeeT CISAYIOIIYIO TOCIe0BATEIFHOCTE aMHHOKHUCIIOT: aTaHUH-IUCTeHH-BaIMH-CEPUH-
TUIUH-TpeoHuH. OTpenennTe OAHy U3 BO3MOXKHBIX MOCIeI0BaTeNbHOCTEH HyKIeoTHI0B B Mojekyie JJTHK.

3. VYuacrok MoieKylbl Oelka HMEeT CIEIYIOUIYI0 MOCIeA0BATEIbHOCTh aMHUHOKUCIOT: TIIyTaMHH-(heHHIaaaHnH-
JeHIMH-TUPO3UH-apruHuH. OnpeaenuTe 0JHy U3 BO3MOXKHBIX MOCIEA0BaTeIbHOCTEH HyKJIeoTUA0B B Mosekye JJHK.

4. VYd4acTOK MOJIEKyNbl OelKa HMMEET CIIeIyIOUIyl0 I0CIEI0BaTeIbHOCTh aMHHOKUCIOT: TIMIMH-TUPO3HH-apTUHNH-
anaHuH-nucTenH. OnpeaenuTe oHy U3 BO3MOXKHBIX OCIeJ0BaTeNbHOCTEN HyK1eoTH10B B Monekyie JTHK

5. VYuacTok MONeKyJbl OejKa MMEeT CJIEIYIOIIYI0 II0CIe0BaTeIbHOCTh aMHHOKHCIIOT: CEpUH-TIyTaMUH-acTIapUTHH-
Tpuntodan. OnpenennuTe BO3MOXKHBIE MTOCIIEA0BATEILHOCTH HYKJICOTHIOB B MoJiekysie u-PHK.

6. VYuacTtok MoJeKysbl OeiKa UMEeT CIEIYIOIIYIO MOCIEA0BaTEIbHOCTh aMHHOKHCIIOT: METHOHHH-TPUNTO(aH-TIPOJINH-



TPCOHUH. OnpeuenI/ITe BO3MOJXKHBIC ITOCICAOBATCIBHOCTHU HYKJICOTUA0OB B MOJICKYJIC n-PHK.

7. Y4acTOK MOJIEKYJbl Oejika MMEET CIEIYIOUIYI0 MOCJIE0BaTeIbHOCTh AMHUHOKHCIIOT: TJIyTaMHUH-BaJUH-aJlaHUH-
n3oneinuH. Onpenennute BO3MOXKHBIE TIOCJIE0BATEIbHOCTH HYKJI€OTU 0B B Mojekyne u-PHK.

8. YuacTok MouieKyJIbl OelKa UMEET CIIEAYIOLIYIO MOCIEA0BaTEIbHOCTh aMHHOKHCIIOT: aprHHUH-METHOHUH-TPUNTO(haH-
ructuauH. OnpeaenuTe BO3MOXKHbBIE TOC/IEA0BAaTEIbHOCTH HYKJICOTUA0B B Monekyne u-PHK.

9. ®parment monekyisl H-PHK wmmeer cnenyromyto mociemoBarenbHOCT HykieoTunoB: YITIAATTIYTYVYVAVA.
Omnpenenure MOCIe10BaTEIPHOCTE AMUHOKHCIIOT B MOJIEKYJIE OeKa.

10. ®parment monexyinsl U-PHK mmeer crmemyromryro mocmenoBaTensHOCTh HykIeoTumoB: YIVAIYI'YHAVAI'VT.
Omnpenenure mMociIe10BaTEIbHOCTS AMIHOKHCIIOT B MOJIEKYJIE Oenka

11. ®parment monexynsl U-PHK mmeer cnemyromryto mocnmemoBaTenbHOCTh HykiIeoTHmoB: 'IIAVIYAITIAATTIL.
Omnpenenure mMocIe10BaTeIbHOCTE AMUHOKHCIIOT B MOJIEKYJIe OeiKa 1 €€ MOJICKYIIAPHYIO Maccy.

12. ®parment monekynsl u-PHK umeer cnenyromyro nocnenosarenbHocTh HykieoTunoB: AITILIAAAYALIYVYVYA.
Omnpenenure MOCiIe10BaTeIbHOCT, AMUHOKHCIIOT B MOJIEKYJIe OeJKka U e€ MOJIEKYJISIPHYIO Maccy.

13. T'ern JJHK Bximtouyaer 870 map HykieoTumoB. KakoBa aimuHa, MOJEKyJIsIpHas Macca FeHa U CKOJIBKO aMHUHOKHCIIOT
3aKOJIMPOBAHO B HEM?

14. Ten JJHK Bxmrowaer 720 map HykjJeoTuaoB. KakoBa minHa, MOJEKYJSpHas Macca T€Ha U CKOJBKO aMHHOKHCIIOT
3aKOJIMPOBAHO B HEM?

15. ®parment JJHK mmeer momekymsipayto maccy 414000 r/mombs. Ompenenute mamHy ¢parmenta JHK u gmcno
AMHMHOKHCIIOT 3aKOJMPOBAHHBIX B HEM.

Tema 4. Tpanckpunuusi y npokapuot. Peryasinusi TpaHCKPUNILUM Y OaKTepHii.

1. Kakas uPHK o0pasyercs npu TpaHCKpUIIUU AaHHOTO (parmenTa nenu JHK:

AL TAT HTATAT ITI ATl TAI™?

2. Cornacno npuHnuny kommiementapaocti B 1 PHK A =V, I" = I1. 3nauur, uens nPHK nomkna umets Bu:
YITTAYIOTAY OYI[ ALl YII' AVII.

3. Kakast nocnenoBarensHOCTh HykieotuoB 1 PHK Oynet co3nana npu Tpanckpumimu aanaoi nemnu JTHK:

TTA OALITT AAT I'l]?

4. CornacHo npuHmmy komiurementapaoctd B PHK A =V, I' =I1. Torxa, nerms n”PHK G6yner nmers Bua:
AAYTYT HOIA YYATIL.

5. Kakas uens n”PHK O6ynet cuntesupoBana Ha seBoit nenu JJHK, ecnu npasas uens JJHK umeer Bun:
AAATAT LUIA TIT AAT AALTL?

6. IlocnenoBarenbHOCTH aHTHKOAOHOB TPHK, mpuHOCHBIINX B ppOOCOMY aMHHOKHCIIOTHI, CIIEIYIOIIAs:
AAT, YAA, TTALL, YT'A, TIITY.

7. CocraBbre yuactok ayHuteBoi JJHK, Ha koTopoM OBLT 3aKOTMPOBAH CHHTE3UPYEMBIi OEIIOK.

8. Tpanckpubupyemsrit yaactok nenu JJTHK nmeer mocnenosarensaocts Tputuretos: TAIl TAA TTL THUT TAA TTT
I'HT TAT ATT TTT AIT TIT. Cxonpko MONEKYN JU3WHA MOXKET BKIIIOYHTHECS B TONHNEITHIHYIO IETb, €CIH
n3BeCTHO, 9T0 YVYVY m YVYII - 3T0 JM3MHOBBIE aHTHKOAOHHBI, a KOJOH YAA CBHIETEIBCTBYET O IpEKpalleHUH
Tporecca TPaHCIAIHA?

9. B monekyie Oenka 128 aMMHOKHCIIOTHBIX OCTaTKOB. M3 CKOJIBKMX HYKJICOTHIOB COCTOUT CTPYKTypHast 001acTb reHa,
Koaupyromiero 3ToT oenok:1) 128; 2) 64; 3) 384; 4) 256.

10. Beur wmccrnemoBan yuyactok 1menn Mostekynsl JIHK ¢ mocnemoBarenbHocThi0O u3 180 Hykmeotumon. Ilepen
TpaHckpunuueit u3 monekynsl JJHK Opi1o BRIpe3aHo ABa ydacTka COOTBETCTBEHHO IO 14 1 26 HYKICOTHIOB a 3aTeM
MHALUUpOBaHa MyTanust — gnenenus 20 HykneotnnoB. CKOIBKO aMHHOKHCIOTHBIX OCTATKOB OyAeT conepkaTb
6emnok, cuHTe3npoBaHHbI Ha ocHoBe MPHK, momy4yennoit Ha manHoMm ywactke JJHK? Ilpu pacuerax Hammuane crorr-
KOJIOHOB HE yUHTHIBACTCS.

11. Monekyna BHOBb CHHTE3WPOBAHHOTO Oeika colepkuT 120 aMUHOKHCIOTHBIX OCTAaTKOB. M3BECTHO, YTO y4acTOK
ncxoxanoir nernm JIHK comepkan nBa wuHTpoHa (OTpe3ka, KOTOpbIE HE HECYT T€HETHYECKyl HH(OpPMALUIO,
OTHOCSIIYIOCS K cHHTe3y Oeinka) coorBercTBeHHO 1o 10 m 14 Hykmeorunos. Ilepex tpanckpunumeit B JHK
MIPOU301ILIAa MyTalust — Aenenus 6 HykiaeoTua0B. CKOJIBKO BCETO HYKJIEOTHUOB COAEPKAN YKa3aHHBIN y4yacTOK LEMH
mounekyisl JIHK? Tlpu pacuerax Hanuyue CTON-KOJAOHOB HE YUUTHIBACTCS.

12. TlocnenoBaTenbHOCTH HYKJICOTHIOB TPAHCKPUOUPYEMOH LIeNH T'eHa UMEET BHJI:

ATALUT'THCATHIATI. Kakue n3meneHus: Mpou30HAyT B CTPYKTYPE KOAUPYEMOTO STHUM IeHOM Oellka, eciId B TeHe
BBINIAZIET BTOPOH HyKI€0THUA?

13. Kak Oyzer Boirsiaeth ¢Gparment nenu JJHK, Ha KOTOPOM 3aKOQMPOBAH CIACIYIOMIUI MOPSIOK aMUHOKHCIIOT: TPH-
MET-THP-1TUC?

Tema 6. Tpancasuus. Ctpykrypa tPHK. Ctpykrypa pn6éocoM nmpo- ¥ 3yKapuoT. JTanbl TPAHCJASIHH Y
MPOKAPHOT.

1. TeH cocrout u3 540 HyKICOTUAOB. Beok, KOMUPYEMBIil TaHHBIM T€HOM, COCTOUT K3 120 amMmuHOKUCIOT. OnpeaeTuTh
nmuny uPHK u konuuectBo uHTpoHOB B 1po-uPHK. (YuecTh paccTosiHue MeX Ly COCeIHUMH Hykieotuaamu 3,4 A).

2. Ten umeer muny 2040 A. Besok cocrout u3 150 amunokucior. Kakosa mHa UHTPOHOB? CKOJIBKO HYKJIEOTHUIOB Ha
HUX IPUXOAUTCS?

3. B rene na nntpons! npuxoaurcst 40%. Onpenenure KOIMIECTBO aMHUHOKHCIIOT B Oenke 1 JumHy npo-uPHK, eciu Ha

UHTpOHBI npuxoaurcs 180 Tpunneros?



10.

11.

12.

13.

14,

15.

Omnpenenurs, 4T0 ONAcHee C TOYKHM 3PEHUS MOCIEACTBMH: BBHINAJACHHE IEPBOrO, CPEIHEr0 WM IIOCIEIHETO
nyxseorusa B nenu JJHK? IToka3ats Ha mpuMepe CTPyKTYpHOTO I'eHa.
[MpencraBnena yacTh Oesika: TJMLIMH — TIIyTaMUH — METHOHWH — TPEOHHH — THPO3uH. [lojcuuraiite cooTHOIIEHHE
aJIeHMH+TUMUH U I'yaHuH+1MTo3uH B yuactke JJHK, koaupyronieM 1aHHYIO [10CIIEA0BaTENEHOCTD aMUHOKHUCIIOT.
HccnenoBanus nokasanu, 4to HykiaeoTuaHslid cocraB MPHK cnenyrommii: 30% npuxonurca Ha ryanus, 10% — Ha
uTo3uH, 16% — Ha agenud u 44% — Ha yparwr. OnpenennuTe IPOUEHTHBIN cOCTaB 1Mo HykieoTHaam Toil yactu JJHK,
CJIENIKOM KOTOpOH siBisiercs nu3ydenHas MPHK.
N3BecTHO, 4TO paccrosiHue Mexay Hykineotuaamu B renoukax JIHK cocrasmser 34x10-11m. Kakyto mmmHy nmeer
T'eH, OTPECIIIOIINN TeMOTIIOONH, BKITIOYAIOIHA 287 aMUHOKHCIIOT?
VY 4enoBeka, 00JIHHOTO IUCTHHYPHUEH (CoepkaHue B MOUYe OOJBIIETO, YeM B HOpPME, YUCIIa aMUHOKHCIIOT), C MOYOH
BBIICIISIIOTCS aMUHOKHCIIOTBI, KOTOPBIM COOTBETCTBYIOT cienyromue Tpuruietsl ”PHK: VIIV, YI'V, TIHY, ITY, AT,
LI'Y, AAA. Y 310poBOro 4yenoBeka B Mo4€e OOHapy>KMBaeTCs ajlaHWH, CEPHH, INTyTaMUHOBAsl KUCJIOTA U TIIHMIHH. 1)
BbleneHne KakuxX aMHHOKHCIOT C MOYOW XapakTepHO Ul OONBHBIX LUCTUHYypueW? 2) Hanummre TpuILIEThI,
COOTBETCTBYIOIINE AMUHOKHCIIOTaM, HMEIOLIMMCS B MOYE 37I0POBOTO YEJIOBEKa.
Kak m3menutcst Oenok, eciu B rene, ero kogupyroomeMm — TAAAATATTAAIIIIAAATA, npou30NLTH MyTalUU O
Tuny BeimageHus 1, 12 u 17 nyxneoruno?
UccnenoBanus nokasanu, uro B MPHK mnponieHTHOE COOTHOLIEHHE a30TUCTBIX COCOUHEHUH CleNylollee: aJeHUHOB
8%; ryannHOB 22%; nuto3uHOB 26%; ypammioB 44%. OmnpenennuTe HPOLEHTHOE COOTHOIIEHHE HYKJICOTHIIOB B
cootBercTBytomen stoii MPHK, THK.
IToacuuraiite MIMHY TeHa, KOAUPYIOIIETO CIEAYIOIIMM OJIMTOMENTH]: BAIMH — JICMIIMH — JICHIUH — TJIyTaMHH —
(eHnnanaHNH — TpUNTO(haH — HUCTEHH — TPUNTO(AH — BAIMH — TNIMIUH — JU3WH — apTHHUH — TUCTUAWH — METHOHHUH
— apTUHUH — THPO3UH, eclii paccTossHue Mexay Hykimeotunamu B JIHK paBusercst 34%10-11 m. M3BecTHO Takxke, 9TO
IIPY MPOLIECCHHTE IAHHOTO OejIKa ObLI BEIpE3aH UHTPOH, COCTOSIINN U3 12 HyKJICOTH/IOB.
[Moncuuraiite cOOTHOWIEHWE aAEHMH+THMUH W ryaHuH+uurosuH B JIHK, koropas ompeznensier ciemyrouryro
IOCJIEI0BATENILHOCTh aMUHOKHUCIIOT: JIM3MH — BAJIMH — TpUNTO(aH — (heHnIaIaHuH — BAJIMH — METHOHUH.
U3BecTHO, YTO B COCTaB ONPEAENEHHOr0 T'eHa BXOAUT 3 uHTpoHa (27, 24 u 36 HykieoTHnoB) u 4 sk30Ha (1o 66
HYKJIEOTHIOB Kaxbli). OnpenennuTe KOJMYEeCTBO aMUHOKHUCIIOT B OeJike, 3aKOJMPOBAaHHOM B 3TOM T€HE, M YHUCIIO
KkoJ0HOB B ipo-MPHK.
Omnpenenuts anTukoaoHsl TPHK, yuacTByromue B cuHTe3e OeiKka, HAa4aJIbHBIN y4acTOK KOTOPOW MMeEET CIeAyIomIee
CTPOCHHE: aJlaHWH — CEPUH — TPEOHUH — IUCTEHH — THPO3HH — BAJIWH — apTHHUH.
[Ipu O6nocuHTE3e Oenmka K pHOOCOME IOCIeNoBaTeIbHO AocTaBieHbl amuHOKHCHOTH TPHK: YVV ; TTHA ; YVV
VIV ; VTA ; HAA. Kakoii momumnenTtua moxydwics?

Tema 7. Penummkamus JIHK. OcHOBHBIe NPHHOMNBI H MeXaHH3MbI y mpo u 3ykapuor. IIpodiema

HeJAopenIMKanuu 3'-KOHLOB JIMHeiHBIX MoJ1eKyJI. TejioMepsl U TeJloMepasa.

1.

10.

VYkaxure JUIsl Ipolecca peKIIHKaIHu:
A) matpuiy ;
B) ncrounuku sHepruu
B) depment, obecnieunBaromuii 06pa3OBaH1/m ouononumepa ;
I') nokanuzanuio B KJIeTKe ;
J1) ba3y KI€TOYHOTO NMKIIA, B KOTOPOH MPOUCXOANUT ITOT MPOIIECC
Opnorneroueunsiii pparment JJHK umeer creayromryto nocienoBatensHOcTh Hykieotunos: LII'T TAT TTTITT TI'T
AIT. Kakoit Oynet ctpykrypa monekyn JJHK nocie perumkanmu?
Vyacroxk JJHK umeer cnenyromyro nocienoBatenbHocTh Hykineotuaos: AI'T AL THA TI'LI ATT AOA TT'L[ LUI'T
AL’ TAAT... 3amummre coctaB mouepuHux JIHK, oOpazoBaBmmxcs B pe3ynbTare pPEIUIMKANUN HCXOIHOTO
(bparMeHTa MOJICKYJIBI.
CKOJIBKO M KaKMX BHIOB HYKJICOTHI0B oTpedyercs npu perukauuyu JJHK, B koTopoit konmuectBo agenuna 600000,
a ryanuHa — 24000007
O6mas macca Bcex Monekyn JTHK B 46 xpomocomax OJHOH KJIETKM yenoBeka coctasisierT 6-10-9 mr. Uemy Oyner
paBHa Macca monekyn JJHK nocne pennukanuun?
®parmenTsl, ocymectsistomue permkamuio JHK, nBmkyres co ckopoctbio 0,6 Mxkm/MuH. CKOJNBKO BpeMEHH
notpebyercs mis yasoenus HK B xpomocome, umeromieir 500 perUIMKOHOB, €CNIM JJIMHA KAXIOTO PEILTUKOHA
60MKM.
B monexyne JHK n3 960 mypunoBBIX ocHOBaHmMi 420 coctaBnseT ryaHuH. OmpenennTte KOJIMYECTBO BCEX BHIOB
HYKJICOTHIOB, HEOOXOAMMBIX U PETUIMKAINN JaHHOU Monekynsl JTHK.
Jonyctum, uto JIHK B KiIeTkax KUIIEYHOH MaOYKH CUHTE3UpYeETCs co ckopocThio 100000 HyKIICOTHIOB B MUHYTY, a
U1t perutrkanu Tpedyetcs 10 munyT. KakoBa ¢usndeckas amuna JJHK?
Mornexyna JIHK umeer oTHocuTenbHYI MoJeKyspHytro maccy 69000, B Tom uucie 8625 mpuUXoguTcs Ha IOJIO
ageHuHa. Onpenenure KonudecTBo Beex Hykneotunos JJHK, ecnu macca onHOro B cpeHeM cocTaBisieT 345.
Jnuna JTHK 7208M, Ha gomro nuro3uHa npuxonutcs 15%. Onpenenute MONEKYISIpHYIO MacCy JaHHOM MOJEKYJNbI, a
TaKXkKe KOJIMYECTBO BCEX BUJOB HYKJICOTUOB B HEH.

Tema 8. OcHoBHEBIe penapadesbHble noBpexaeHust B JIHK u npuHnune! ux ucnpasiieHus.
Penapanus IHK saBnserca MonexkyasipHbIM MexaHu3MoM BoccTaHoBieHHs: JTHK mpu Bo3HHMKaromuX MOBPEXKICHUSAX,




10.

U JIOKHT B OCHOBE MOJICpPXKaHMs TeHeTudeckoro romeocrasa. [lox aevicteuem Yd-obmyuenus B monekyne JHK
00pa30oBajKcCh MHPUMHIUHOBEIC AUMEphI (uMepbl TumMuHa). Kakue cBolictBa u ocobernnoctu JJHK nexar B ocHOBe
penapauun?
Penapanus JHK siBnsiercss MonekynsipHbIM MexaHu3MoM BoccTaHoBieHust [JHK mpu Bo3HHMKarOmuX MOBpEXKICHUSX,
U JIOKHT B OCHOBE MOJICpP)KaHMs reHeTuueckoro romeocrasa. [lox gevicteuem Yd-obmyuenus B monekyne JJHK
00pa3oBaNch THUPUMHUIWHOBEIE IUMEpHl (AWMEpHl THMHHA).B Kakwe mepuoasl KIETOYHOTO IIHKIA MOXKET
npoucxoauTh penapamus JJHK?
Penapanus JITHK siBnsieTcss MOneKyIsspHBIM MeXaHu3MOM BoccTaHoBiaeHus JJHK mpu Bo3HMKarOIMX NOBPEXICHUSX,
U JIGKHUT B OCHOBE NOJJICpKaHMs TeHeTHdeckoro romeocrasa. [lox merictuem Y®-obmyuenus B monekyne JHK
00pa3oBaIHCh MPUMUAIMHOBBIC TUMEPHI (TuMepsl TuMuHa). Kakue cymectBytot Bunasl penapamwm JJHK u B vem nx
pazmmune?
Penaparus IHK sBnserca monexkyasipHeIM MexaHu3MoM BoccTaHoBieHHs: JJHK mpu Bo3HHKaromux MOBPEXICHUSX,
U JIGKUT B OCHOBE MOJAEp)KaHMs reHeTuueckoro romeocrasa. Ilox gedictuem Y®-obmyuenus B monekyine JJHK
00pazoBaIMCh MUPUMHIMHOBBIE JUMEpHl (AMMepbl TUMHHA). ONUIIUTE 3Tambl SCKIU3MOHHOW (JOPEIUIMKAaTHBHOM)
penapaiuu, yKa3as MOCIe/[0BaTeIbHOCTh BKJIFOUCHHS B pab0Ty (PepMEHTOB, y4aCTBYIOIIHUX B 3TOM IPOIIECCE.
Penapanus JHK siBnsiercss MonekynsipHbIM MexaHu3MoM BoccTaHoBieHust JJHK mpu Bo3zHHMKarOmMX MOBpEXKICHUSX,
1 JIOKUT B OCHOBE TOJJEp)KaHUs TeHEeTHYeckoro romeocrasa. Ilon aeiictBuem Y ®-o0imydenus B monekyne JJHK
00pa30BaINCch MUPHUMHUIMHOBHIE AUMEPHI (AMMEphl TUMHHA). B WeM CyIIHOCTh MOCTPEINIMKATHBHOW perapariim?
YkaxuTe ee CBA3b ¢ SKCIIM3UOHHOM penapanueii?
B kneTkax denmoBeka IMOCTOSHHO BO3HHKaeT Oobmioe kosmmdecTBo Hapymennid JIHK. OnHako neficTBue MEeXaHH3MOB
TEHETHYECKOTO TOMEOCTa3a MO3BOJSIET COXPAHATH OTHOCHUTEIBHOE ITOCTOSHCTBO TeHoTmma. Kakue BBl 3HaeTe
OCHOBHBIE CITOCOOBI ITOIEPKaHUS TeHETHYE CKOTo roMeocTa3a? YeMm OHM XapaKTepHU3yIOTCs?
B xieTkax ueroBeka MOCTOSIHHO BO3HHKAeT OoJbinoe koimuecTBo Hapymenuit JJHK. Oxnako neficTBue MeXaHU3MOB
TCHETUYCCKOTO TOMEOCTa3a TIO3BOJIICT COXPAHITh OTHOCHUTEIBHOE MOCTOSHCTBO reHOoTHNAa.B kakod (ase
MUTOTHUYECKOTO 1IMKJIa MOTYT HCTIpaBisAThes HapymeHus JJHK?
B kieTkax uenoBeka MOCTOSIHHO BO3HHKAET OoJbinoe koiuuecTBo Hapymenuit JJHK. Oanako neficTBue MeXaHU3MOB
TCHETHYCCKOTO TOMEOCTa3a MO3BOJSCT COXPAHITh OTHOCUTEIBFHOE MOCTOSHCTBO reHoTrna. Kakue Gakropsl BHEIITHEH
Cpebl MOTYT IPUBECTH K TeHETUUECKUM HAPYIICHHUSIM?
B xieTkax genoBeka IMOCTOSIHHO BO3HHKAeT OoJbinoe koimdecTBo HapymeHuit JJHK. Ognako neiicTBue MexaHU3MOB
TCHETHYECKOTO TOMEOCTa3a IMO3BOJISIET COXPAHATh OTHOCHTENBHOE MOCTOSHCTBO TeHoThma.K KakuM mociencTBHsIM
MOTYT IPUBECTH HApYyIICHHUS TCHOTHTIA B COMATHIECKUX KIICTKaX, €CJIH OHH He OYIyT HCIIPABIICHBI?
B xiteTkax genoBeka MOCTOSIHHO BO3HHKAeT OoJbinoe koimdecTBo HapymeHuit JJHK. Ograko neiicTBue MeXaHU3MOB
TCHETHYECKOTO TOMEOCTa3a II03BOJISIET COXPAHATh OTHOCHUTEIBHOE IOCTOSHCTBO TreHoTHma.Kak mokasaTth, 4To B
COMATHUYECKUX KJIETKaX OpraHu3Ma COXpaHsI0TCS BCE TeHbBI?

Tema 9. YpoBHU OpraHu3alMi XpoMaTHHA Yy 3yKapuoT. Opranuzanus 3yKapuoTH4ecKoro reHoma

Tema 10. Ilonsitue 0 MOOMJIBHBLIX reHeTHYeCKHX 3dJeMeHTax. Knaccupukanusi MoOOMIBHBIX I'eHEeTHYECKHX

3JIEMEHTOB 110 MEXaHU3MY NMEPEMECIICHUSA. MexaHusm OﬁpaTHOﬁ TPAaHCKPpUIIIUU

1.

[MomunenTua COCTOUT M3 CICAYIOIIUX aAMUHOKHCIIOT: BAJIMH — QJIAHUH — TIUIUH — JH3UH — TpUnTodaH — BaJlUH —
CepUH — TJIyTaMHHOBas Kuciora - THUpo3uH. Omnpenenure ctpykrypy ydactka JHK, xomupyromiero yka3zaHHBII
MTOJTUIIETITHI.

®parMeHT reHa mpencTaBieH 21 OCHOBaHMEM »JK30Ha W TIIITBIO MOCIEAYIOIIUMH OCHOBAaHMSMH WHTPOHA!
ATATATTHATTUI'UTTIATATI TAILl. B j1eBITOM NOJOKEHHH JAaHHOH IOCJIEIOBATEIbBHOCTH OCHOBaHMI
npousonuia 3ameHa A Ha Ll. CMogyupyTe TPaHCKPHUIIIHIO M TPAHCISAINIO JaHHOTO (pparMeHTa reHa 10 MyTalud |
mocIe.

[ocnenosarensHOCTh HykieoTnnoB Ha HPHK LIITTTLHYYIHYAT AALTAYT AT, Ykaxure cOOTBETCTBYIOIINN 3TOH
MOCJICIOBATEIFHOCTH y4acTOK TeHa antucmbicioBod Hutu JIHK, a Takke (parmMeHT Oenka, COOTBETCTBYIOLIHIA
naHHoMy ydactky JTHK.

Ilenoyka aMHHOKHCIOT ydyacTKa PUOOHYKIICa3bl MUMEET CICAYIONIEe CTPOCHHUE: JIM3UH-TITYyTaAMUH-TPCOHHH-AIaHUH-
aJaHWH-aJaHUH-TH3UH... KakoBa mMOCIeI0BaTENbHOCTh A30THCTBIX OCHOBAHHMM yYacTKa T€Ha, COOTBETCTBYIOIIETO
3TOMY y4acTKy Oenka?

aKoil MOCIIeIOBAaTEIBHOCTRIO a30THCTHIX OCHOBaHMA MoJieKybl JJTHK kogupyeTcst yaacTok OeTKOBON MOJEKYIIbI, €CIIH
W3BECTHO, YTO OH UMEET CIEeAYIOIIee CTPOSHHE: IPOJINH- JICHIINH-BaTNH-apTHHUH-TIPOJIH-apTHHAH?

Omnpenenure NOPSIIOK CIETOBAHUS APYT 32 APYTOM aMHHOKHCIOT B Y4aCTKE MOJIEKYINBI O€lIKa, €CITH OH KOAUpPYeTCs
TaKOH TOCIIEZIOBATEIFHOCTRIO A30THUCTHIX OcHOBaHWH ywacTtka Mosekynsl JJHK: TTATTHITTTATILILL... Kak
W3MEHHTCS OTBET, ecr U3 Mosekynbl JJHK ymanute aeBstoe v ABEHAANIATOE a30TUCTHIE OCHOBAHUA?

Kakas mocnenoBaTeIbHOCTh aMUHOKHCIIOT KOJUPYETCS TAKOH MOCIICIOBATEIBHOCTRIO a30THCTRIX OCHOBAHUH ydacTKa
monekyasl JTHK: LHITATTITTAALILIATILL... u kakoil cTaHET MOCIENOBATENILHOCTb AMHHOKHUCIIOT, €CIIM MEXAY
LIECTBIM U CEIbMbIM OCHOBAHHUSIMH BCTaBUTb TUMUH?

B monexkyne JHK 20% ryanunoBeix HykneotunoB. Ompenenure npoueHtHoe copepxanue I, I, T, A u amuny
mouekyisl JIHK, ecnu B Heit Bcero 400 HYKIIEOTHIIOB.

JBe xomruiemeHnrtapuble 1enu B Moisekyine [IHK coenuusitorcs BOAOpOAHBIMU CBs3siMU. OIpenenauTe Yucio
HYKJICOTHAOB C aJICHUHOM, TUMUHOM, ryanHuHoM W uuto3uHoM B JIHK, 20 Hyki€eoTHIIOB KOTOPOH, COCAMHSAIOTCS



MEX1y coO0H IBYMSI BOJZOPOJHBIMHU CBSA3SIMH, a 40 HYKJICOTHIOB — TPEMsI BOJOPOJAHBIMH CBSI3SIMH.

10. B monexyne JAHK comepxurcs 50 HykneoTHaoB ¢ TUMHHOM. OnpenenuTe, CKOJIbKO HYKJICOTHIIOB C aJCHHHOM
cogepxar nodepuue wmosekynsl JIHK, oOpasyrommecs B mporecce peayIUIMKanud, OOBSICHHUTE IOJy4YeHHbIC
PpE3YJIBTATHL

11. Ompenenure NPOLEHTHOE COJEpKaHHE HYKICOTHAOB C aJICHWHOM, THMHHOM, I'YaHHHOM M LUTO3MHOM Y4YacTKa
monekynsl JIHK, B xotopoit 80 HYKICOTHIOB COCOMHSAIOTCS MEXIY COOOH OBYMS BOIOPOTHBIMH CBsi3AMU U 40
HYKJICOTHOB - TPEMS BOZOPOJHBIMHU CBA3SIMHU. OOBSICHUTE TOTyUCHHBIE PE3YIIbTATHI.

12. Monekysipuas macca mosiekyinsl JJHK cocraemsier 86400 a.e.m , a 18000 a.e.M. U3 HUX MPUXOANUTCS HA T'YaHHJIOBBIC
HyKIIeoTuAbl. OnpenenuTh collepKanne KakJoro Buaa Hykieotnaa B monekyre JJHK u nnury sToit monexynsr JJTHK.

4.1.2. TectupoBaHue

4.1.2.1. Ilopaodok nposedenus u npoyeodypa OUeHusaAHus

TectupoBaHue MPOXOIUT B MUCHMEHHOH (hopMe WIIM C MCIOJIb30BaHUEM KOMITBIOTEPHBIX cpeicTB. OOyuaromuiics
MOJIy4aeT OINpeJesiEHHOE KOJIMUECTBO TECTOBBIX 3anaHuil. Ha BbImonHeHHWe BhIensieTcss (UKCHPOBAaHHOE BpeMs B
3aBUCHMOCTH OT KOJHMYECTBA 3aJaHUi. 3a KaXkAbli NPaBHIBHO PELICHHBIH TECT HAYUCISETCS MAaKCUMaIbHOE KOJIMYECTBO
6anoB. OlLEeHKa BBICTABISIETCS B 3aBUCUMOCTH OT IPOLICHTA NPaBHJIBHO BHITIOJIHEHHBIX 3a1aHuil. MiToro 3a TectupoBaHue B
TEYECHUH CEMeCTpa MPH W3yUeHUH AUCIUIUINHBI CTYIEHT MOXKET 3apadoTats 8 6ammos (13 50).

4.1.2.2. Kpumepuu oyenueanus

7-8 6ayIoB CTaBUTCS, €CIIN O0YJIAIOIIHICS:

— YJIOXKHIICS 33 OTBEJCHHOE BPEMSI,

— OTBETHJI NMpaBIILHO Ha 86-100% TeCTOBBIX BOIIPOCOB.

5-6 6ayIOB CTABUTCS, €CIIN O0YJIAFOIIMICS:

— YIIOXKHJIICS 32 OTBEJCHHOE BpEMs,

— oTBeTHJI IpaBWIIbHO Ha 86-100% TecTOBBIX BOIPOCOB.

3-4 6annoB CTaBUTCS, €CIIM 00YJaIOIHICS:

— YJIOXUJIICA 3a OTBCACHHOC BPEMH,

— OTBETUJI IPABHILHO Ha 56-70% TECTOBBIX BOIIPOCOB.

0-2 6annoB cTaBUTCS, €CIIM 00YYAIOINICS:

— YIJIOXKHIICS 32 OTBEJJCHHOE BPEMS,

— J1aJl IpaBWIIbHBIE OTBETHI HA MeHee 55% TECTOBBIX BOIIPOCOB.

4.1.2.3. Cooepotcanue oyenounozo cpeocmea

TecTupoBaHue MPOBOJUTCS IO TEMaM 2, 3.

1. MountekysipHast OMOJIOTHS M3y4JaeT:

A mpoTekaHue OHOJOTHYECKIX MPOLECCOB Ha MOJICKYIIIPHOM YPOBHE;

b ctpoenue kneTku;

B mopdonoruueckoe u Gpu3Honornueckoe MHOT000pasue GakTepuii U BUPYCOB.

2. @yakumu MemMOpaH:

A perymnsiuusi oOMeHa MeXly KIETKOU U Cpesioi, pa3enuTenbHas QyHKIuUs, pelenTopHas;
b TpancnopTHast GyHKIMSL, JEKTpHYECKast;

B BepHBI 002 BapraHTa OTBETA.

3. AMHUHOKHUCJIOTBI MOTYT IPOSIBIISITh CBOMCTBA!
A KuCIoT;

b ocnoBanmii;

B BepHbI 06a BapuaHTa OTBETA.

4. OxoHUYaHHE MOJHIENITHIA, COAEpIKAIEee AMUHOTPYIIIY, HA3bIBACTCS:
A C - xonerr;

b N - xone:

B nentuaHas cBs3b.

5. MoHOMepaMu OEIKOB SBISTFOTCS:
A HYKJIEOTHU/IBI;

b Hykineocomsl;

B aMHHOKHCIIOTHI.

6. Hykneotun - 310 MOHOMEpP
A 0enkoB;

b HYKJICMHOBBIX KHUCJIOT,

B xupos.



7. IIpocThie OETKU COCTOST:
A TOJBKO U3 HYKJICOTH]IOB;
B TonpKO U3 aMHUHOKHUCIIOT;
B 13 aMUHOKHUCIIOT U HEOCIIKOBBIX COCTUHCHUM.

8. benku, KOTOpbIE pacTBOPSIIOTCS U B BOAE U B PACTBOPE COJIEH, HA3BIBAKOTCSI:
A ans0yMUHEI,

b rimoOymuHsr;

B pubpnmnsapHsie 6emKu.

9. B cTpoeHNH GENTKOB pa3IHyaroT:

A 11Ba ypOBHS OpraHU3AIH MOJIEKYJIBI;

b Tpu ypoBHS opraHu3any MoOJIeKyJIbl;

B 4eThIpe ypoBHs OpraHU3allii MOJICKYJIBL.

10. TTonunenTtua 0Opa3yeTcst myTeM:

A B3auMOJEHCTBUS AMUHOTPYIII ABYX COCETHUX aMUHOKHCIIOT;

b B3aumoieficTBUSI aMHUHOTP YTl OHOW AMUHOKHUCIIOTHI M KAPOOKCHIBHOM IPYIIIBI IPYrOil aMHHOKHCIIOTHI,
B B3aumoieiicTBUs KapOOKCHIIBHBIX TPYIII JABYX COCEAHUX aMUHOKHUCIIOT.

11. Crenenp crimpanu3anyy Oeika XapakTepu3yer:
A TIepBHYHYIO CTPYKTYpY Oernka;
b BrOopnuHyto cTpyKTypy Oenka;
B tpetuunyro cTpykTypy Oenka;

12. YerBepTu4Has CTpyKTypa OenKa xapakTepHa JUIs:
A onMTrOoMepHBIX OEIKOB;

b ¢pubpmnspHBIX GENKOB,;

B rno0OynspHbIX O€1IKOB.

13. Benmku akTHH ¥ MUO3HH BBITOJHSIOT (PYHKIUIO:
A TpaHCIIOPTHYIO;

b 3amurnyto;

B cokpaturensHyio.

14. THK conepxwurt:

A pubo3y, ocTatok (GocHOpHON KHCIOTHI, OAHO M3 YETHIPEX a30THCTHIX OCHOBAHWIL: aJleHWH, TYaHUH, [IUTO3HUH,
THUMUH;

b nesokcupubo3y, ocratok (ochopHOil KHCIOTHI, OAHO W3 YETHIPEX A30THCTHIX OCHOBAHWU: aJICHHWH, T'yaHUH,
[UTO3MH, THMHUH;

B nesokcupu6o3y, ocrtatok (GpochOopHOW KHCIOTHI, OJHO W3 YETHIPEX A30THUCTHIX OCHOBAHUU: aJCHWH, T'YaHUH,
[UTO3MH, YPaIlHIL.

15. T'enernueckuil KoJ GBI OTKPBHIT:
A T'aMOBBIM

b I'pudpurom

B Ouoa

16. CienupuIHOCTS TEHETHIECKOTO KOJIa COCTOHT B!

A KOIMpPOBaHUH aMHHOKHUCIIOT O0Jiee YeM JIBYMS Pa3IMIHBIMH TPHILUICTAMH;
b xogupoBaHUM KaXKIBIM TPHUILIETOM TOJBKO OJHOW aMUHOKHCIIOTEI,

B Hanmuumm euHOTO KOJa JUIsl BCEX KUBYIUX HA 3€MJIE CYIIECTB.

17.BBIpOXKIEHHOCTh TEHETHUECKOT0 KOJA - 3TO:

A KOOAUPOBAHWE OJHUM TPUILJIETOM TOJIBKO OIIHOﬁ AMHWHOKHCJIIOTHI,

b KOOUPOBAHNUE OJJHUM TPUILICTOM OZ[HOI>'I 100 HECKOJILKUX AMHWHOKHCJIOT,
B KOOUPOBAHUE O}IHOﬁ AMHWHOKHCIIOTBI HECKOJIbKUMHU TPUITIIETAMH.

18.YHUBEpCaIbHOCTh TEHETUUECKOTO KOJIA - 3TO:
A Hanuuue eIMHOTO KOJa JJis BCeX CYLIeCTB Ha 3eMlie;
b xoaupoBaHue OHUM TPHUILICTOM OJHOW MO0 HECKOJIBKUX aMHHOKHUCIIOT;



B KOAUPOBAHHUEC O,HHOﬁ AMHWHOKHUCJIOTBI HECKOJIbKUMU TPUILIICTAMU.

19. BO3MOXHBIX TPUILIETOB:
A 64;
b 28;
B 72,

20. OcHOBaHUS, PACIIOJIOKEHHBIE KOMIUIEMEHTAPHO IPYT APYTY:
AA-T;I'-1;
BA-I;T'-T;
BA-T;I]-T.

21. K nepBuuHoii ctpykrypHoii opranusanuu JJHK otHocurcs:

A TpexMepHas CIUpalb;

b nBe xoMIUIeMEHTapHbIE APYT APYTY aHTUIApaIesIbHbIE TIOJIUHYKICOTHAHbIE LS,
B nonuHyk1€0THIHAS LIETb.

22. Bropuunas ctpykrypa JJHK 65112 oTkpHITA:
A Harancom u CmutoM

b Yorconom u Kpukom

B D9Bepu, Mak-Jleonom u Mak-Kaptu

23. CkoIIbKO ypOBHEW OpraHU3alld UMEET XPOMATHH:
A Tpu;

b nBa;

B uetsipe.

24. Tloce0BaTeIbHOCTh OPTaHU3AIMH XpOMaTHHA B TpeTHUHOH cTpykType JJHK ciemyromas:
A TIeTIH-HYKJIE0COMAa-COJICHOW]T;
b nykneocoma-coneHoua-neTiu;
B conenoua-netnu-nykiaeocoma.

25. Y4acToK, pa3fensroIuii B¢ HyKJICOCOMBI, Ha3bIBAIOT:
A coneHoup;

b nunkep;

B rucron.

26. PHK B sape cocpenoToueHo B:
A simepHOi 06010UKe;

b snpeimke;

B nykneomnnazme.

27. Nadopmanus o crpoeHUH Oenka repesaercst B IUTOINIa3My:
A matpuuHoit PHK;

b tpancnoptroit PHK;

B pubocomuoit PHK.

28. C pubocomoii B3anMmoieiicTByeT netis TpancmopTaoit PHK:
A JIuruapoypuanioBas

b IlceBnoypuaunoBas

B JomonaurensHas

29. IlpoueccuHr - 310:
A Cunrtes PHK;

b CospeBanne PHK;
B CozpeBanne JJHK.

30. Permmkanus - 370!

A xonmpoBanue JIHK ¢ o6pasoBannem 2-X UASHTUYHBIX JOUYEPHUX MOJIEKYIT;
b npouecc nepenuceiBanust napopmannu ¢ JJHK na PHK;

B mporiece cunTe3a Oenka.



31. B permnkanumu JIHK ydactByeT coBOKynHOCTH (pepMEHTOB 1 OEITKOB. KOTOPBIE 00pa3yroT:
A pemnnukasy;

b pectpuxrasy;

B pernnucomy.

32. OCHOBHOW (hepMEHT PEIUINKALHH:
A JIHK-nonumepasa;

b renmmkasa;

B mmrasza.

33. Hagano perummkanuy CBI3aHO ¢ 00pa30BaHHEM:

A pemIMKalvOHHON BUJIKHU U IJ1a3Ka;

b npaiimepos;

B ¢parmentos [IHK Ha Benyiuei u oTcraromei 1emnu.

34. 3a pacmnerenue mosiekyiisl JJTHK oTBeTCTBEHEH (hepMEHT:
A THK-nonumepasa;

b nuraza;

B renukasa.

35. Mexanusm perukanuu JJTHK sBasietcst:
A NOJIyKOHCEpPBAaTUBHBIM;

b xoHCepBaTUBHBIM;

B HekoHCepBaTUBHBIM.

36. Jlns ocyIiecTBISHUS MpoIlecca PETUTMKAIUY B HyKJIeOIUIa3Me He0OX0IUMO HAJTNYHE:
A nyxneosunaMoHodochaTos;

b nykneosunaudocdaros;

B nykneosuarpudocdaros.

37. Cunres gouyepnux uenet JIHK ocymectsusercs:

A ot 5'-xoHI1A K 3'- KOHILY;

b or 3'-koHna k 5'-koHIy;

B Ha Benymiei u OTCTAOMICH [ENsIX HAPABJICHUE CUHTE3a MTPOTHBOIOIOKHO.

38. ®parment Okazaku - 3TO:

A xopotkuii yuactok orcratoueil uenu JIHK;
b nnunHbL yyacTok Benywei nenu JJHK;

B yuacrok matepunckoit nenu JHK.

39. Peruukanust JIHK y sykapuot nporekaer:
A ObICcTpee, 4eM Y IPOKAPHOT;

b mMennensee, ueM y NpoKapHoT;

B c Takoii )xe cKkOpOCThIO, KaK y IPOKapHOT.

40. TpaHCKpUNIIHUSA - 3TO:
A TIponecc camokonuposanusi JIHK ¢ oOpazoBanueM AByX HACHTHYHBIX JOUYEPHUX MOJIEKYIT;
b Ipomece nepenuceiBanms nHGopmanum, cogepxameiics B PHK, B popme JTHK.

B Ipomnecc nepenmcriBanns nadopmarim, cogepxamnieiics 8 JJHK, 8 popme PHK.
OTBETHI:

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
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4.1.3. Pedepar

4.1.3.1. Ilopaodok nposedenus u npoyedypa OUeHuUsaAHUus

OO0ydaromiecss caMOCTOSITEIBHO MUIITYT paboTy Ha 3aJaHHYIO TEMY W CHAIOT IPENOJaBaTeio B MMCHbMEHHOM BHIE.
B pabote mpomsBomuTcs 0030p MaTepuana B ONpeneiIEHHONW TeMaTHYecKOW obiacTh muOO mpemjiaraeTcsi COOCTBEHHOE
pelIeHne OMPENSIEHHON TEOPEeTHUEeCKOH WM TpakTHUecKol mpoOiembl. OIlEeHUBAIOTCAS TPOpadoTKa HCTOYHHKOB,
W3JI0KEHHE Mareprana, (OpMyIHpPOBKAa BBIBOAOB, COONIONEHHE TPEeOOBAaHUH K CTPYKTYpe W OGOpMIECHHIO paboTHI,
CBOECBPEMEHHOCTH BBITIOTHEHH. B cirydae myOmaHOI 3amuThl pedepaTta OICHHBAIOTCS TaKKe OpaTOPCKHE CIOCOOHOCTH.

4.1.3.2. Kpumepuu oyenueanus

10-12 6an10B cTABUTCSH, €CJIU 00YIAIOIIHIICS:

Tema packpbiTa TONHOCTHIO. [IpOJEMOHCTPUPOBAHO TNPEBOCXOIHOE BIAJCHHE MaTepUAIOM. VICIOIb30BaHEI
HA/IJICKAIAE MCTOYHHKH B HY)XXHOM KoindecTBe. CTpyKTypa pabOThl COOTBETCTBYET MOCTABJICHHBIM 3anadaM. CTeneHb
CaMOCTOSTEIILHOCTH PabOThI BRICOKASI.

7-9 6a/JI0B CTABUTCSI, €CJIN 00yJAIOLIHICS:

Tema B 0cCHOBHOM packpbiTa. IIporeMOHCTpHpOBaHO XOpoliee BiaieHNne MaTepraaoM. Vcionp30BaHbl HaIeKaIie
nctoyHukd. CTpykTypa pabOoTBl B OCHOBHOM COOTBETCTBYET IOCTABIICHHBIM 3amadaM. CTENeHb CaMOCTOSTEIHHOCTH
paboTHI CpeTHSS.

4-6 621J10B CTABUTCS, €CJIM 00yJAKOIIHIiCS:

Tema packpeita ciabo. I[IpoaeMOHCTPHPOBAHO YHIOBIETBOPUTEIHHOE BIIAJCHWE MaTepHajoM. VIcrmoms30BaHHEIC
HUCTOYHHKH U CTPYKTypa pabOTHl YaCTHYHO COOTBETCTBYIOT MOCTABJICHHBIM 3a1a4aM. CTeTeHb CaMOCTOSTEIFHOCTH PAOOTHI
HU3Kasl.

0-3 6aJJI0B CTABUTCS, €CJIN 00YIAIONIUIACS:

Tema He packpeita. [IpoJeMOHCTPUPOBAHO HEYAOBJICTBOPUTEIHHOE BIAJCHUE MaTepuanioM. lcrmoib30BaHHBIC
HCTOYHUKH HeocTaToYHbl. CTpyKTypa paboThl HE COOTBETCTBYET IMOCTABICHHBIM 3a7adyaM. PaboTa HecaMOCTOsATEbHA.

4.1.3.3. Cooepotrcanue oyenounozo cpeocmea

Temsl pedepaToB

1.Peruukanusa IHK. Pons MaTpulibl B pEIUIMKALMHN.

2. JJHK-nosnmmepasel MpoKapuoT U 3yKapuoT.

3.JIurassl, Tononzomepassl, SSB-0enkn - yIaCTHAKH PEIUTHKALINH.

4 Mopenu permkanuu JJHK.

5.0c00eHHOCTH PEIUIUKAIIIH SyKapHOT.

6.IToctpermmkaruBHas moandukarws JJHK.

7.Mexanusms! penaparuu JTHK.

8.PHK- nonumepasbl IpoKkapuoT U 3YKapHOT.

9.IIpoMOTOpPHI - 0COOEHHOCTH TPAHCKPUIILIUH.

10.HemaTpu4HbIM CHHTE3 MOTUHYKICOTHIOB U €0 3HAYCHHUE.

11.TepMuHaI¥s TPAHCKPUIILIUH.

12.I'eneTHYECKUN KO,

13.AKkTHBaLXS U PEKOTHULMS aMUHOKHCIIOT.

14 Mannuanust TpaHCIALUH.

15.5moHTanus TpaHCIAIHH.

16.TepMuHaLUs TPAHCISLUHU.

17.TpaHCcriopT MOJUNETITHIHBIX TIETIH B KIIETKE.



18.IIponieccunr 6enKoB.

19.Perynsuus TpaHCIALUU.

20.Camoopranu3zanyst pocTpaHCTBEHHOH CTPYKTYPbI OEIKOBBIX MOJIEKYII.

21.Cunte3 IHK na marpune PHK ("oOparnas Tpanckpunmus').

22 .Perynsiiys TPAaHCKPHIIIMHN Y 9yKapHOT.

23.Perynsmust TpaHCKPHIIINH Y IpokapuoT: Jlak-onepon; Karabommdeckas pempeccus.

24.Cospeanne PHK (mpoueccunr). THPOPMOCOMEL.

25.Perynsamust  TpaHCKpUNIMK Yy mpokapwoT: ArtrteHtoamus, CmeHHble cyOobeaununpsl PHK-  mommumepassl,
I'yanosunTeTpadocdarsl, MUTPHUPYIOIINE SJIEMEHTHI.

4.1.4. KouTpoJabHasi padoTa

4.1.4.1. Ilopsiook nposedenus u npouedypa oueHUBAHU:

KontpomnpHas paboTa MpOBOIUTCS B YacChl ayJUTOPHON paboThl. OOyJaromuecs MojayJdaroT 3aJaHus s MPOBEPKH
YCBOCHHUS TIPOWJICHHOTO Matepuaia. Pabora BIMONHACTCS B MUCBMEHHOM BHJC U caéTrcs npenojaBareiro. OneHuBarOTCs
BIAJICHUEC MATCPUAIIOM II0 TeMe pabOThl, aHAIUTHYECKUE CIIOCOOHOCTH, BIIAJICHHNEC METOJAaMU, YMCHHUS M HAaBBIKH,
HEOOXOIUMBIC JIJIS BRITIOJTHCHUS 3aIaHUA.

4.1.4.2. Kpumepuu ouenueanusn

6 0aJJ10B cTaBUTCSH, €CJIM 00yJaromuics:

[IpaBuibHO BBITTOTHEHEI BCE 3aAaHus. [IpoeMOHCTPHPOBaH BRICOKHI YPOBEHB BiaAeHHU MaTepruanoM. [IposBiIeHs!
MIPEBOCXOIHBIE CTIOCOOHOCTH MPUMEHSTH 3HAHUS U YMEHUS K BBITIOJTHEHUIO KOHKPETHBIX 3aaHUI.

4-5 6aJIJI0B CTABUTCS, €CJIM 00yJaKOIIUIiC:

[IpaBuibpHO BEITIONHEHA OOJbBIIAs YacTh 3aJaHUN. [IpUCYTCTBYIOT He3HAUNTENbHBIE OMMOKH. [IporeMoHCTpHpOBaH
XOpOIIMH YPOBEHb BIAICHUS MarepuaioM. [IpOSBICHBI CpEJIHUEC CIIOCOOHOCTH NPUMCHSTH 3HAHUS M YMEHHUSA K
BBITTOJTHCHUEO KOHKPETHBIX 3aIaHHI.

2-3 0aJIJIOB CTAaBUTCS, €CJIH 00yJarOmuiics :

3amaHus BBIMOJIHCHBI OOJiee YeM HAMoOJOBUHY. [IPpUCYTCTBYIOT cepbE3HbIe OIMMOKH. [IpomeMOHCTpUpOBaH
YIIOBJICTBOPUTEIIBHBIN YPOBEHB BIaJIcHHUS MaTepuaioM. [IposiBIieHbl HU3KHE CIIOCOOHOCTH MPUMEHATH 3HAHUS U YMEHUS K
BBITTOJTHCHHEO KOHKPETHBIX 3aTaHHI.

0-1 6a/1710B CTABUTCS, €CJIM 00YyUAIOUIUTACS:

3amaHus BBHITIOJHEHBI MEHEE YeM HaIloJIOBHHY. [IpOIeMOHCTPHPOBAH HEYIOBIECTBOPUTEIBHBIN YPOBEHB BIaICHUS
MaTepuasoM. [IposBIeHBI HEZOCTATOYHBIE CIOCOOHOCTH TIPHMEHSATh 3HAHHWS W YMEHHS K BBITIOJTHEHHIO KOHKPETHBIX
3aJaHUH.

4.1.4.3. Cooepocanue oyenounozo cpeocmea

BapuanTbl KOHTPOJIbHOI padoThl Mo TemMam 2, 3,4, 5, 6, 7.

BAPUAHT 1

1. Onpenencuue Oenka. @YHKIUU OSIKOBBIX MOJICKYJT

2. HyknevnHoBble KHCIOTHL. PoJib M pyHKIIMY HYKJIEMHOBBIX KHCIIOT.

3. CrpoeHue reHoMa MpoKapHoT.

BAPUAHT 2

1. AMMHOKHCIIOTHI, y9acTBYIOIINE B 00pa3zoBaHuu OeskoB. VX xiraccuduxanust

2. CocTaB HYKJICMHOBBIX KHCIIOT (TIypMHOBBIE W IMPUMHAMHOBBIE OCHOBAHMS, IIEHTO3BI, (ocdaTHbIe
IPYNIHMPOBKH, HYKJICO3HU IbI, HyKJICOTHIBI ).

3. CTpyKTypa 3yKapHOTHIECKHX TCHOB.

BAPUAHT 3

1. AMHUHOKUCITOTHL. CTPYKTYpa, PU3MKO-XUMUYECKHE CBOHCTRA

2. TPHK. CtpykTypa u pyHKIUH.

3. CrpyKTypa reHoMa 3yKapHoT. Ero oTiamyue ot reHoMa poKapuor.

BAPUAHT 4

1. Krnaccudukanms 6enkos. ['moOynsipuble 1 GUOpHILIIpHEIE OENKH

2. [lepBuuHnasi, BropuyHas u TpeTuuHas ctpykrypa JHK.

3. Knaccudukarnus u ocobeHHOCTH MOBTOpAONINXCS mocienoBaTensHocTer JJHK sykapuor.

BAPUAHT 5

1. Bropuunas crpykrypa Genka. JloMEHBI B CTPyKType Oeika



2. Crpoenue mosekyast JJHK. ITonstue noaumopduzma JTHK.

3. BbakrepuanbHble ma3Muabl, [S-aeMeHThI, TpaHCIO30HbL. VX hyHKIMH.
BAPUAHT 6

1. Tperuanas ctpykrypa 6enka. ©onguHr OEIKOBBIX MOJIEKYIL.

2. Knaccudpukamus PHK. Ocobennoctu ctpoerns u GpyHkimii kaxmoro suga PHK.
3. Ocob6ennoctu cTpykrypsl JTHK MATOXOHAPHI 1 XJIOPOILIACTOB.

BAPUAHT 7

1. [anepons! u manepoHuHbl. OCOOEHHOCTH Y€TBEPTHYHOM CTPYKTYphI OeJKa.

2. Konuenmus «Mup PHK»

3. Bupychr. Ux knaccudukanusi, 0coOOEHHOCTH CTPOSHUS U (DYHKIHH.

BapuaHTBI KOHTPOJILHON PadoThI

Bapuanr 1
1. TeHoM mmacTux M SyKapuorT.
2. OOparHas Tpanckpurus. E€ sramsr.

BapuanT 2
CTpyKTypa 3yKapuOTHYECKUX TCHOB.
2. T'enermueckas pexomOuHauus. E€ BubL

=

BapmuanT 3
[TosTopstomuecs nocnenoarensHoct JJHK aykapuort.
2. Tlpomneccunr PHK. Tumsl crutaficunra. X XxapakTepHCTHKA.

=

BapuanT 4
®epmenTs! perumkanmu. VX cBoiicTBa 1 QyHKIHM.
2. Tpancnsuus. EE sransr.

=

4.2.1. 3auer

4.2.1.1. TTopsaaok npoBeaeHuUsI.

[o gucnuIuIMHE MIPEeTyCMOTPEH 3a4eT. 3a4eT MPOXOIUT Mo OmetaM. B xakmom Oniere 1Ba Botmpoca.

3adeT HarelleH Ha KOMIUIEKCHYIO IIPOBEPKY OCBOCHHS AUCHUIUIMHBL OOydarommuiicss moTydaeT OmwieT U BpeMs Ha
MOJITOTOBKY. 3a4eT IMPOBOANTCS B YCTHOM, MICEMEHHOM MM KOMIBIOTEpHOU (opme. OieHNBaeTCs BIAACHUE MaTEPHAIIOM,
€ro CHCTEMHOE OCBOEHHE, CIOCOOHOCTh NMPHUMEHSITh HY)KHBIC 3HAHWSA, HABHIKM M YMEHHS TPU aHAJIH3E IMPOOIEMHBIX
CUTYyAIM{ ¥ PEIICHUH MPAKTUICCKUX 3aJaHHH.

4.2.1.2. Kpurepuu oneHUBaHNS.

41-50 6a/J10B CTABUTCHA, €CJIH 00yYAKOIIHIACH:

OO0yyarontuiicsi MpoIeMOHCTPUPOBAT BCECTOPOHHEE, CUCTEMAaTHUECKOE H TITyOOKOe 3HaHKE y4eOHO-TIPOrPaMMHOTO
MaTepHuaiia, yMEeHHEe CBOOOIHO BBITONHATH 3aIaHMUs, ITPETyCMOTPEHHBIC IPOTPAMMOM, YCBOWJI OCHOBHYIO JINTEPATYpy H
3HAKOM C JIOTIOJIHUTEIHHOHN JTUTEepPaTypoi, peKOMEHAOBAHHON IMPOrpaMMOil TUCIUILUIMHBI, YCBOWJI B3aUMOCBSA3b OCHOBHBIX
MOHATUH TUCIMILIMHBI B UX 3HAYCHUH JIJIs PUOOpeTaeMoil mpodeccun, mposBUII TBOPUYECKHUE CLIOCOOHOCTH B IOHUMAHUH,
U3JI0KCHUHU ¥ UCIIOJIB30BaHUH YYCOHO-POrPAMMHOIO MaTEpHaIa.

26-40 6a1J10B CTABUTCSI, €CJTH 00YyYAIOIIUIACS:

OOydaromuiics OOHApPYXKHJI IOJHOE 3HAHWUEC YYCOHO-MPOrPAaMMHOTO MaTepHuaja, YCHCIIHO  BBIIOTHHI
MIPEyCMOTPEHHBIC MPOrPAaMMON 3aJJaHHs, YCBOWI OCHOBHYIO JIUTEPATYPy, PCKOMEHIOBAHHYIO MPOrPaMMON AUCIIUILTUHEI,
MoKa3all CHCTEMATWYCCKHI XapakTep 3HAHUN MO0 JUCHUILUIMHE W CIIOCOOCH K UX CaMOCTOSTECILHOMY IOIOJHCHUIO H
OOHOBJICHHIO B X0JI¢ JaJIbHEH e yaeOHOHi paboThl U PO eCCUOHATHLHON JAeSTeIbHOCTH

11-25 6a/1710B CTABUTCS, €CJIH 00yUalOIIHiics:

OOyuaronuiicss 0OHapy>XHJ 3HAHHE OCHOBHOTO Y4YeOHO-TIPOTPaMMHOTO Marepuajia B o0beMe, HEOOXOJIMMOM JIIs
JNanbHEeHWmen yqe0bl U MpeAcTosnel padoThl Mo MPOoQECcCHH, CIPaBUIICSI C BBITIOJHEHUEM 3aJaHWi, MPEeTyCMOTPEHHBIX
MPOTPaMMOMA, 3HAKOM C OCHOBHOM JIUTEPATYpPOH, PEKOMEHIOBAHHOMN MPOrpaMMOi JTUCHHUILINHBI, JOMYCTHI MOTPEITHOCTH B
OTBETC HAa 3a4eTe W NPU BHINOJHCHUM 3aJlaHUi, HO 00JIaAaeT HEOOXOIUMBIMU 3HAHHUSIMHU Ui WX YCTPAHCHHS IOJ
PYKOBOJICTBOM IPEHOIaBATEIS.

0-10 6a10B cTaBUTCS, €CJIN O0yJAIOIIMTiCS:

OOy4aromuiics 0OHAPYXHUII 3HAYUTEIBHBIC NPOOENTBl B 3HAHHUAX OCHOBHOTO YYEOHO-NPOrPaMMHOIO MaTepuala,
JOMYCTHI TIPUHIMITHAIBHBIC OINMOKM B BBIMOJHCHUHM IPEAYCMOTPEHHBIX MPOrpaMMON 3aJaHUd W HE CHOCOOeH
MPOAOJDKUTE OOyYCHHE WM TMPHUCTYIHTh 110 OKOHYAHWHM YHUBEPCUTETa K NPOQPECCHOHANBHOW JEATEIBHOCTH 0e3



JIOTIOJTHUTEIBHBIX 3aHSATHH 110 COOTBETCTBYIOLIECH TUCIUILIHHE.
4.2.1.3. OneHo4HbIe CPEACTBA.
1 yacmob 6unema: eonpocel 014 ycmnozo omeema
. I[Ipeamer ¥ 3a1a4n MOJEKYISIPHOI OHOJIOTHH.
. ©@yHKINY OEITKOBBIX MOJIEKYJI (3alUTHAS, CTPYKTypHasl, INTAaTeJIbHAs, 3a11acHas, COKpaTUTENIbHAs U JIp.).
. Kmaccugukanus aMHHOKHCIIOT.
. IlepBuunas cTpykTypa Oeinka, onpeeIcHNe NEPBUIHON CTPYKTYPBHI.
. Bropuunas ctpykrypa Oenka.
. Tpetnunast u yeTBepTHUHASA CTPYKTypa Oenka. [IoMeHBI B CTPYKType Oelka.
. Kimaccngukamms 6enkos. ['moOynspHbeie U GUOpHILIAPHBIC OSITKH.
. HyknennoBble kucnoTel. Poib 1 yHKINHM HYKJIEHHOBBIX KHCIIOT.
. CocTaB HYKJIEMHOBBIX KUCJIOT (IypHHOBBIE W MUPUMHUINHOBBIE OCHOBaHHUSI, IEHTO3bI, (pocdaTHbIe rpyNIMUpPOBKHY,
HYKJICO3H/IbI, HYKJIEOTH/IBI).
10. ITepBu4Has CTPYKTypa HYKJICHHOBBIX KHCIIOT.
11. Bropuunas crpykrypa JJHK. Opraamuszanus JJHK sykapuor.
12. THK-conepsxaiue Bupychl. Mx cTpykTypa u kiaccupuxanus
13. PHK-coxepsxammue Bupycsl. Ux ctpoeHne
14. TTonsarue reHa. CTpykTypa NpOKapHOTHYECKOTO I'eHa.
15. CtpykTypa 3yKapHOTHIECKUX T€HOB.
16. Perumukarst THK. Tumsl permiukanyy.
17. ®epMeHTHI peIUTHKALINH.
18. MexaHu3M perKanui XpOMOCOM Y IIPOKApHOT.
19. Perutukariist XxpOMOCOM y DYKapHOT.
20. Pervkanus TeIOMEPHBIX Y4aCTKOB YKaPHOTHIECKUX XPOMOCOM.
21. Ipouecc obpaTHO# TpaHCKpUNIUK. Ero sramsl.
22. T'enetnueckasi pekombunanust. O6mas u cailT-cenuuaeckas peKOMOMHAITHS.
23. Tpauckpunuusi. PHK-nonumepasa.
24. Tpauckpunuus y npokapuot. [Tay3sl TpancKpuniuu. Perynsius TpaHCKPHUIIINHT Y TPOKAPHOT.
25. Tpanckpunuus y sykaprot. PakTopbl TPAaHCKPHUIIIHH.
26. Ctpykrypa u pyakuuu nPHK. Paznuuus B ctpoennn nPHK npokapuot u aykapHor.
27. TPHK. CtpykTypa u pyHKIHH.
28. Iponeccunr PHK. Ero sranesr.
29. Oco0OeHHOCTH TPOIIECCHHTA Y MPOKAPHOT.
30. Ipoueccunr TPHK u pPHK y sykapuor.
31. IIpoueccunr MPHK y sykapuor
32. I'eretnueckuii kox. CBoOiCTBaA KOJA.
33. TpaHcasams. DTarnbl TpaHCIAINA (MHUIMALINAS, DJIOHTAINS, TSPMUHAITNA ).
34. Perynsnus TpaHCISAIHH
35. Pemapanus JTHK.
36. Tums! penapauun JJHK: npsimast 1 skcim3noHHasl.
37. Penapanus omm6ok perukanuu JJHK.
38. PexomOuHaHTHAs (MOCTPEILTMKATHBHAS) perapanus.
39. Anonto3
40. I'eHHas MHXeHepHst. MeTo /bl TeHHOM MH)KEHEPUHU

OCoOoO~NOoO Ul WNPE

2 yacTh OMJIeTa: CUTYallMOHHASA 3a]a4a.

1. ®parment monekynsl U-PHK umeet crenyromyto nocnegosarenbHocTs HykineoTuaoB: TATHHIHAAAYALIYVVA.
Omnpenenure mMociae10BaTeIbHOCTE AMHHOKHCIIOT B MOJIEKYJIe OeiKa 1 €€ MOJICKYIIIPHYIO Maccy.

2. B cunTe3e OenkoBoi MOJEKybl MpUHTH yaactie 128 monekyn T-PHK. Onpenenure 4ncio HyKICOTHIOB B H-
PHK, rerne JIHK u konmyecTBO aMHHOKHCIIOT B CHHTE3HUPOBAHHOW MOJICKYJIe Oelka.

3. KakoBa MonekysipHas Macca I'eHa M €ro JUIMHA, €CJIM B HEM 3aKOJIUPOBaH OEJIOK ¢ MOJIEKysipHOH Maccor 1500
r/MoiB?

4, KakoBa MOJICKYJISIpHAsI Macca I'eHa M €ro JIJTMHA, eCJT B HEM 3aKOJUpPOBaH OEJIOK ¢ MOJISKYJIsIpHOH Maccoit 42000
r/MOIB?

5. B cocTaB 6enkoBoi MoJIeKysbl BXOAMT 125 amuHOKHCTOT. OnpenenuTe KOIMYeCTBO HYKIeoTHnoB B U-PHK u
rere JIHK, a tarxoke kommuectBa mosiekyn T-PHK mpuHsSBImMX yyacTue B CHHTE3€ JaHHOTO Oelka.

6. YyacTtok MoJeKysbl OelKa MMEET CIeAYIOUIYI0 IOCIeI0BaTeIbHOCTh aMUHOKUCIOT: METHOHHH-TPUNTO(AH-
IpoNKH-TpeoHHH. Onpeaenure BO3MOXKHbIE OCIEJ0BATEIbHOCTY HYKI€OTUI0B B Mojnekyie u-PHK.

7. Y4acToK MOJIEKyJbl O€lKa MMEeT CIeIYIOIIyI0 MOC/IEA0BaTeIbHOCTh aMUHOKHUCIIOT: TIyTaMUH-BaIMH-aJIaHWH-
n3oneinuH. Onpenennute BO3MOXKHBIE TIOC/IE0BATEIbHOCTH HYKJIEOTU 0B B Mosekyne u-PHK.

8. YuacTox MoJekynbl Oellka HMEET CIEAYIOLIYIO I0CIeI0BaTeIbHOCTh aMUHOKUCIOT: aprHHUH-METHOHHH-
Tpuntodan-ructuanH. Onpenenute BO3MOXKHBIE IT0CIIEI0BATEIBHOCTH HYKIEOTHAOB B Mojekyie n-PHK.



9. ®parmenT mouekyssl H-PHK uMeer cienyronyro nocnenoBarensHOCTh HykieoTu0B: YITIAATLIYIVYVAVA.
Onpenenure MoCiIeI0BATEIIEHOCTh AaMHHOKHUCIIOT B MOJICKYJIE OeTKa.

10. ®parMeHT  MOJICKYJIBI u-PHK  umeer  cruenyromiyro MOCJIEIOBATEIIEHOCTh HYKJICOTUIOB:
YI'VAUYI'YHAYAI'VT. Onpenenute nocie0BaTeIbHOCTh aMHUHOKHCIIOT B MOJICKYJIE Oeika

11. TlopcuwuraiiTe [IMHY TeHa, KOJUPYIOMIETO CICAYIOIIUN OJNUTONENITH I BAJIMH — JICHIIMH — JICHIIMH — TTTyTAMUH —
(eHnnanaHuH — TpUNTO(PaH — MUCTEUH — TPUNTO(hAH — BANWH — TIUIHUH — JH3UH — apTHHUH — TUCTHAUH — METHOHUH —
apTUHUH — TUPO3WH, €CJIH paccTosHue Mexny Hykieorunamu B JIHK paBusercs 34x10-11 m. M3BecTHO Tarke, 9TO TpH
MIPOIIECCHHTE TaHHOTO OeJKa OBII BEIpe3aH MHTPOH, COCTOSIIINN n3 12 HyKICOTHIOB.

12. TloacuwmTaiiTe COOTHOIICHHE AACHWHTTHMHMH W TyaHuH+1uTo3uH B JIHK, KoTOpas ompemessier CIeayromyio
MIOCTIEIOBATENEHOCTh aMHHOKHUCIIOT: JIN3UH — BAIMH — TpUNTO(haH — peHWITaTaHUH — BAJIMH — METHOHHH.

13. M3BecTHO, YTO B COCTAB OMPEACICHHOrO reHa BXOauT 3 uHTpoHa (27, 24 u 36 HyKIeoTHIOB) U 4 3K30HA (110 66
HYKIJICOTUAOB Kaxbli). Onpenennte KOJIMIeCTBO aMUHOKHCIIOT B OCIIKe, 3aKOIMPOBAHHOM B 3TOM T'€HE, M YUCIIO KOJOHOB
B npo-MPHK.

14. Onpepemuts antuxonons! TPHK, ydacTByromye B cuHTe3e Oejka, HadalbHBIH y4acTOK KOTOPOH HMeeT
cleyroliee CTPOCHHUE: aJlaHiH — CEPUH — TPEOHUH — [IUCTEHH — TUPO3UH — BAJIMH — apPTHHHH.

15. Ipu GuocuHTe3e Oeka K pudocoMe MOCIe0BaTeNIbHO HocTaBieHbl amuHOKUCIoTel TPHK: VV; TTIA ; VVV;
VIV ; VTA ; HAA. Kakoii mommmnenTtua moxydrics?
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Ilepeuens JuTepaTypbl, He00OX0AMMOI AJIsl 0OCBOECHHUS THUCHUILIUHBI (MOAYJIsT)
B51.0.07.13 MounekysipHast OHOJIOTHs

Hanpasienne moarorosku: 44.03.05 - Tlenarorndeckoe 0dpa3oBanue (¢ AByMst MPOGUISIMHU IIOATOTOBKH)

[Ipoduins noaroroBku: brosorus u XuMus
Kpanudukarus BeITyCKHUKA: OakanaBp
®opma o0yueHust: oUHOE

SI3bIK 00y4UeHMS: pycCKUi

T'on Havasga 0OydeHus Mo 00pa3oBaTe/bHOM mporpamme: 2024

OcHoBHas JIMTEpaTypa:

1. Monekymnspuass Ouosnorus : ydeObnmk / B.B. HBamumes. - M.: PUOP: MH®PA-M, 2018. - (Beicuee
obOpasoBanue). - 225 c.

URL: http://znanium.com/bookread2.php?book=916275

2. ®usndeckre OCHOBHI MOJIEKYISIpHOUW Owonoruu: YueOnoe mocoome / Yoit T.A.; Tlon pen. Skosenko JI.B. -
Honronpynusrit:Muarennext, 2010. - 368 c.

URL.: http://znanium.com/bookread2.php?book=241159

3. Yuncon, K. I[IpuHimnel 1 MeToasl OMOXUMHH M MOJIEKYJSIDHOH OHoyioruu [DiIeKTpoHHBIH pecypc] : yueOHoe
nocobue / K. Yuicon, JI. Yonkep ; mox pen. Jlepamosa A.B., Tumkosa B.1. ; nep. ¢ anrn. Moconosoii T.I1., bo3zenek-
Pemernsk E.}O.. - Dnektpon. nman. - MockBa : MWspmatensctBo 'Jlaboparopus 3nammit, 2015. ? 855 c. -
URL: https://e.lanbook.com/reader/book/66244/#1

JonoTHUTeIbHAS JINTEpaTypa:

1. buoxumus duoreneza u oHroreHesa: Yd. moc. / A.A. Uupkun, E.O. [lanuenko, C.b. bokyTs; [Tox ob6m. pen.
A.AYupkuna - M.: HHIT Wndpa-M; Mh.: Hos. 3HaHUE, 2012. - 288 c.
URL.: http://znanium.com/bookread2.php?book=318147

2. [IpumeHeHne MOJIEKYJISIPHBIX METOJIOB HCCIIeNOBaHUS B reHeTHke: YueOHoe mocobue / JLH. Hedemora. - M.:
HUIL Undpa-M, 2012. - 104 c.

URL: http://znanium.com/bookread2.php?book=814527
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Ilepeuenb HH(POPMAIMOHHBIX TEXHOJIOTHA, HCIOJIB3YEeMBbIX JIs1 0CBOEHUS JUCUMIJIMHBI (MOYJIs1), BKIOYAS
nepeyeHb MPOrpaMMHOI0 odecreyeHus] H HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

Hanpasienne moarorosku: 44.03.05 - Tlenarorndeckoe 0dpa3oBanue (¢ AByMst MPOGUISIMHU IIOATOTOBKH)

[Ipoduins noaroroBku: brosorus u XuMus
Kpanudukarus BeITyCKHUKA: OakanaBp
®opma o0yueHust: oUHOE

SI3bIK 00y4UeHMS: pycCKUi

T'on Havasga 0OydeHus Mo 00pa3oBaTe/bHOM mporpamme: 2024

OcBoeHue JAUCHUITIIMHBI (MO,Hy.]'IS[) npeanojgaract HMCIOJb30BAHUEC CICAYIOUICTO MNPOrpaMMHOI0 obecreueHus u
I/IH(l)OpMaIII/IOHHO-CHpaBO‘IHLIX CHCTEM!

1. Mozilla Firefox,

2. Google Chrome,

3. Windows Professional 7 Russian,

4, Office Professional Plus 2010,

5. 7-Zip,

6. Kaspersky Endpoint Security s Windows,
7. AdobeReader 11

Y4ebHO-MeTOaUYECKas TUTEpaTypa Ul JaHHOW IWUCHUIUIMHBI UMEETCS B HAJMYUHM B 3JICKTPOHHO-OMOIMOTEYHON
cucteme "ZNANIUM.COM", moctynm k KoTOopoi mpemoctaBiieH obOydarommMmcsa. DBC "ZNANIUM.COM" coxepkut
[IPOU3BEACHUS KPYIHENIINX POCCUNCKUX YUEHBIX, PYKOBOAMTENEH rOCYJapCTBEHHBIX OPTraHOB, IIPENOIaBaTENeN BEAYIIINX
BY30B CTpPaHBI, BBICOKOKBAJNM(HUIMPOBAHHBIX CIEIMATINCTOB B pa3IH4YHBIX cdepax OwmsHeca. DoHx OHOIHMOTEKH
c(hOopMHpPOBaH C Y4eTOM BCeX HM3MEHEHHIH 00pa30BaTENbHBIX CTAHAAPTOB M BKIIOYAET YYEOHHKH, y4deOHBIE HOCOOUS,
y4eOHO-METOANIECKNE KOMIIEKCHI, MOHOTpaduu, aBTopedeparTsl, AUCCEPTALMN, SHIHUKIIONEINH, CJIOBApH U CIIPABOYHHKH,
3aKOHOJIaTEIbHO-HOPMAaTUBHBIE JIOKYMEHTHI, CIELUaIbHbIE IE€PUOJMYECKUEe W3JaHHWs W M3JaHMs, BBIIIYCKaeMble
n3narenbcTBamMu By3oB. B Hacrosimee Bpemss ObC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOOBaHUSIM (elepalbHbIX
rOCY/IapCTBEHHBIX 00pa3oBaTeIbHBIX CTaHAAPTOB BhIciIero oopazoanus (PI'OC BO) HOBOTO MOKOIEHMUS.

Y4ebHo-MeToguYeCKas TUTEPaTypa AT AAHHOH JUCHUIIINHBI IMEETCS B HAJIMYUH B 3JIEKTPOHHO-ONOIMOTEIHON
cucreme MsnarensctBa "Jlane", noctyn k koTopoii npenocrasieH odoyuatommes. bC M3narensctBa "Jlanp" BKitodaeT B
ce0s1 3NIEKTPOHHBIE BEPCUU KHUT U3/1aTenbcTBa "JIaHp" M IPYrUX BEAyIINX U31aTEIhCTB YICOHOM IUTEPATYPHhI, a TAKKe
JIEKTPOHHBIE BEPCUH IIEPHOANIECKIX HU3JaHNH [0 €CTECTBEHHBIM, TEXHUUECKUM M TyMaHUTapHbIM Haykam. ObC
Wznarenscra "Jlanp" obecrieunBaeT 10CTYI K HAyYHOU, yUeOHOH JIUTEpaType U HAYYHBIM NIEPUOANIECKUM U3AAHUSIM IO
MaKCHMaJIbHOMY KOJIMYECTBY NMPOQHIbHBIX HAlPaBICHUI ¢ COOIIOJICHNEM BCEX aBTOPCKUX M CMEXKHBIX IIPAB.
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