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1. EJIN "1 3AJIAYHN OCBOEHUA JUCIIUMITIJIMHBI (MOAYJISA)

1.1. Heabio ocBoeHHs AUCUMILIUHBI (Moay.as) «MomekynspHas OHOJOTHINSIBISETCS
(GopMHpOBaHHE y CTYAEHTOB 3HAHUH O COAEP)KAHUM, TEOPETHMUYECKMX W HPAKTUYECKHX 3a7adax
MOJICKYJISIDHOM OWOJIOTMM KaK HayKu 00 OCOOEHHOCTSX CTPOCHHS OMOMOJICKYJ, CTPYKTYPHO-
(GYHKLIMOHATIBHOM OpraHM3alUd TIEHETUYECKOro ammapaTa KJIeTOK, MeXaHU3Ma pealu3aluu
HACJIeICTBEHHON MH(POPMALIUU U POJIM MOJICKYJISIPHOM OMOJIOTHH B KOMIUIEKCE HAyK, COCTABIISIOIINX
COBPEMEHHYIO (PU3UKO-XUMHUYECKYIO OHOJIOTHIO.

1.2. 3apa4u ocBOCHUS IMCHUILIHHBI (MOYJIfA):

- OCBOUTH TEOPETUYECKHE 3HAHMUSI B O0JIACTU CTPYKTYPHO-(YHKIMOHAIBLHOM OpraHu3aliu
TEHETHYECKOT0 anmnapaTa KJIEeTOK, MeXaHH3Max pealn3alud HaclIeICTBEHHOW HH(POPMAaLIUY;

- OBJIQZICTh IPAKTHUYECKUMU HaBBIKAMH PAOOTHI C MOJIEKYJISIPHO-OMOIOTHUYECKUMU O0bEKTaMH,
OOBSICHEHUS U JEMOHCTPALIMHU TTOTYYEHHBIX JaHHbIX;

- TIPUOOPECTH YMEHHS CaMOCTOSITEILHOTO Moucka MHGOpManuu B 00JacTU MOJEKYISIPHOU
Ouoyiornu, €e aHauM3a W UCIOJNB30BaHUS B Tpolecce Y4eOHOH M HAyIHO-TIPAKTHYECKOH
JeSITEIbHOCTH.

2. MECTO JUCIMIIJIMHBI (MOAYJIsA) B CTPYKTYPE OIIOII

2.1. VYuyeOnas aucuunauHa (moaysb) MousekyJasipHasi OHOJOTHSL OTHOCUTCS K
o0s3aTeNbHON YacTH M ocBamBaeTcsa B 9 cemectpe. TeopeTrueckoid 0CHOBOH Kypca «MolekysipHast
OHOJIOTHS ABIAIOTCA (PyHIAMEHTAIbHBIC MOHATHS O CTPOSCHUH, CBOMCTBAX U OMOJIOTHMYECKON POIH
COCIMHEHHH, 00eCIeUnBaIONIUX HACIEICTBEHHOCTh HBOIO OpraHM3Ma W TOHKHE MEXaHU3MBbI
repeaadn HacjaeACTBEHHON HH(OpMaIUH.

2.2, Ina u3y4YeHHs JAHHOH y4eOHOH AMCHMIIMHBI (MOAYJIsi) HEOOXOAMMBI CJeayIoLHe
3HAHMS, YMEHUS] U HABBIKH, (popMupyeMble NMpeAMIECTBYIOIIUMHA YUYeOHBIMU IUCUMILIUHAMH
(MoxyasiMm):

I'eneruka u cenexuusi, buoxumusi, buodpusuka, L{utomorus.
3HaHUS:

- CTPYKTYpa U (PYHKITUU BUPYCHBIX YACTHII,

- MEXaHU3MBbI pealn3alii FreHeTUYecKoi nHpopMaIny;

- METOJIbI M3YUYEHUSI MOJIEKYJISIPHBIX MEXaHU3MOB JKU3HEACATEIHHOCTH;

- CTPYKTYpHO-(GYHKIIMOHATIbHAS OpraHu3alus reHoMa.

VYMmenus:

— MPUMEHEHUE TOJYUYCHHBIX 3HAHUN W3 00JACTH MOJICKYJISIPHOW OWOJIOTHU ISl YTIyOJIEHHOTO
OCBOEHUSI CMEKHBIX JAUCUUIUIMH (MUKPOOHOIIOTHUH, OMOIOTUN PAa3MHOXKEHHS U Pa3BUTHS,
TE€HETUKH, SBOJIOINN, OMOTEXHOJIOTHH ),

— CpaBHEHHE U HaXOXKJIeHUE crenuuueckux 0ocoOeHHOCTEe TEeHOMOB Pa3HBIX OPTraHU3MOB;.

HaBriku:

- BBIZICTIEHUE HCCIIEAYEMbIX BEIIECTB U3 OMOJIOTMYECKOT0 MaTepHana;

- CaMOCTOsITeNIbHAs paboTa ¢ JTUTEePaTypOu, BKIIFOYAs MEPUOANYECKYI0 HAYIHYIO JTUTEpPaATypy IO

MOJIEKYJISIpPHOM OMOJIOTHUH, M HABBIKH PAabOTHI C NIEKTPOHHBIMH CPEICTBAMU WH(OPMAIIUH.

2.3. Mocnenywume yyeoHble TUCHUIIUHBI (MOAYJIHN) U (MJIH) MPAKTHKH, 1JIs1 KOTOPBIX
He00X0AUMBbI 3HAHHMS, YMEHHUsl, HABBIKHM, (pOpMHpPYyeMble NAHHON Yy4YeOHOH IMCUMILIMHON
(moayaem): UmmyHonorus, Teopus 3Bosonnu, buonorus pasMHOKEHUS U pa3BUTHSL.

3. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHUS 11O JUCHUIIJIMHE (MOAYJIIO)

[Iporiecc ocBOeHHUsS AUCHUIUIMHBI (MOAYINs) HampaBieH Ha (OPMHPOBAHUE HIIEMEHTOB



cienyoomux komnereHuuid B coorserctsun ¢ @I'OC BO u OIIOIT BO no paHHOMY HampaBlIEHHIO
MOATOTOBKH (CIEIUATLHOCTH):

a) o6menpodeccuonanpHbix (OITK):OIIK-8. CrocobeH OCYIIeCTBIATh MEIaroruuecKyro
JeSATEILHOCTh HA OCHOBE CIICIIUAJIbHBIX HAYYHBIX 3HAHUM

Taoauna 1 - lekomno3unus pe3yjabTaToB 00y4eHusl

Kon n HanmeHoBaHue [InanupyeMsble pe3ynbTaThl 00yUYCHHs M0 AUCUUILTHHE (MOIYIIIO)
KOMIIETEHIINU 3uath (1) Ymerts (2) Baagers (3)
OIIK-8. Crocoben | MOIIK 8.1.1 ctpykrypy u | UOIIK 8.2.1 mnpumenste | MIOIIK  8.3.1  naBbikamu
OCYIIECTBIISTH ¢$yHKIIH BUPYCHBIX | NOJy4EHHbIC 3HAHWA W3 | BBIOCICHUS  HCCIEAYEMBIX
MEeJaroruIecKyro YaCTHII; obnactu MOJIEKYJISIPHON | BEUIECTB U3 OMOJIOTHYECKOTO
nestenbHOCTE Ha ocHoBe | MOIIK  8.1.2 wMexaumsm | Onosioruu U | MaTepHuaa,
CHENHMANBGHBIX ~ HAYYHBIX | pealn3aliil TeHeTHYeCKoil | yriryOiaeHHOTro ocgoenms | MOIIK 8.3.2 HaBBIKaMu
3HaHUH nHpopmanuy; CMEXHBIX JVCIUILUIMH | CaMOCTOSITENNBHON PaboTHI ¢
HNOIIK 8.1.3 wmeromsr | (MUKpOOHONOTHH, OMONIOTHH | JIUTEPATypOH, BKITIOYAs
W3y4CHUS] MOJICKYJISIDHBIX | Da3MHOKEHUS W Pa3BUTHS, | MEPUOAMYECKYI0  Hay4YHYIO
MEXaHU3MOB TCHETHKH, SBOJIIOLIUH, | JIUTEPATYPY 1o
KU3HEACSATEIBHOCTH; OMOTEXHOJIOTUH, TCHHOHN | MOJIEKYJIAPHOH OWOJIOTUH, U
HOIIK 8.1.4 cTpyKTypHO- | MHXXEHEpHH); HaBBIKaMU paboTsI c
(YHKIIMOHATIBHYIO HOIIK 8.2.2 CpaBHHBaTh U | AJIEKTPOHHBIMH CPEACTBAMU
OpTaHM3aINIO TeHOMA. HaxoJuTh crenuuueckre | nHGopManum.
0COOEHHOCTH TCHOMOB
Pa3HbIX OPraHN3MOB;

4. CTPYKTYPA U COAEP)KAHUE JUCUUILIMHBI (MOLYJIS)

O0beM TUCHUIUIMHBI (MOAYJISA) COCTaBisieT 43aueTHble equHuIsl, 144 vaca, B Tom uncne 40
9acoB, BBIJICIICHBI HA KOHTAaKTHYIO paboTy oOydarommuxcs ¢ mpernogaBareieM (n3 Hux 20 gacoB —
nekuuu, 20 yacoB — maboparopubie paboTel), u 104 uyaca — Ha CaMOCTOSITENBHYIO pPadOTy
oOydJaronmxcs.

Tabauua 2 - CTpyKTypa U coiep:KaHue TMCUUIIIHHBI (MOTYJIA)

o KonrakrHas CaMOCTOST. @DopMBI TEKYLIETO KOHTPOJIS
No 5 pabora paora yemepaeMocTH
i HaumenoBanue pa3zzeina, TeMbl % B Yacax) DopMa IPOMEKYTOUHOU
aTTecTaluu
2| m) e KP cP (no cemecmpam)
1 Ilenu, 3agauu, OCHOBHEIE 9 2 2 10
JOCTHIKEHHUS! 1 [1EPCIIEKTHBbL e y—
MOJIEKYIISIpHOM OroToruu. MeToabt ’ ’
HCCIICIOBAHMS
2 Crpoenue u GyHKIMN 9 2 2 10 Tecropas KP
HYKJIEMHOBBIX KncyoT. CTpyKTypa PA3HO YPOBHEBHIC 3’a,HaHI/I$I
XpOMaTHHa
3 CrpykTypa FeHOMOB IpoO- U 9 2 2 10 KP
9YKapUOT >
4 HesimepHbie TeHOMBI 9 2 2 10 Cemunap, 3cce
5 Mexanusmsl perutukain JTHK 9 2 2 10 TectoBast KP
6 MexaHU3MBI TPAaHCKPUIIIAN U €€ 9 2 2 10 Tectosas KP
peryssnus
7 Ipoueccuar PHK 9 2 |2 10
8 TpaHcsuust 9 2 |2 10 Tecrosas KP
9 Penaparus JHK u ee Bust 9 2 |2 10 Tecrosast KP
10 MornekysipHbIe OCHOBBI 9 2 2 14 Komtoksiym
KaHueporeHneza. MojexkyisipHbie Tucxycoms, pedepar
OCHOBBI BOJIIOLIHH,




nudepeHINPOBKY Pa3BUTHUS U
crapenus. [IporpamMmmupyemas
KJIETOYHAs THOEITb

UTOoro 20 | 20 104 9K3AMEH

Ta6auma 3 - MarTpuma COOTHEeCEHHsI Pa3lesioB, TeM Y4YeOHOH JHCHMIUIMHBI (MOXYJIs) H

QPOPMHUPYEMBIX KOMHeTeHHHﬁ
Pasnensi Komnerennuu
’ Kon-Bo
TEMBI 4aCOoB OIK-8 o011ee KOJIMYECTBO
JTUCTIATUTAHBI (MOZIYIIS) KOMIIETCHIIUI
Tewma 1. Llenu, 3aaa4n, OCHOBHBIE TOCTHKCHUS U 14 * 1
MIEPCIIEKTHBBI MOJIEKYISIPHOI Ononorun. MeToast
HCCIIeJOBaHMs
Tema 2. Ctpoenue U QyHKIMH HYKIEHHOBBIX KUCIIOT. 14 * 1
CTpyKTypa XpoMaTHHa
Tema 3. CTpyKTypa F€HOMOB MPO- U 3yKapHOT 14 * 1
Tewma 4. HesnepHbie TeHOMBI 14 * 1
Tema 5. Mexarmmel permmukarmn JJHK 14 * 1
Tema 6. MexaHU3MbI TPAHCKPHUIILIUHU U €€ PETyIIAIIL 14 * 1
Tema 7. Iponeccuar PHK 14 * 1
Tewma 8. Tpancnamus 14 * 1
Tema 9. Penaparmms JJHK u ee Buabt 14 * 1
Tema 10. MonekysipHbIE OCHOBBI KaHIIEPOT€HE3a. 18 * 1
MornekysipHble OCHOBBI DBOMIOLMH, TU(depeHInpOBKI
pasButus U crapenus. [Iporpammupyemast KiieTouHast TuOeb

Kpartkoe cogep:kanue Ka:k10i TeMbl TUCHHIIMHBI (MOAYJIs1)

Tema 1. Lleau, 3a1aun, OCHOBHbIE TOCTUKEHHUS U NEPCHEKTUBBI MOJIEKYJISAPHOI
Omosiorun. MeToabl MCCIeI0OBAHNS

Ilenu, 3amaun U IEPCHIEKTUBBI MOJIEKYJISIpHOU Ouosioruu. Ee MecTo B cuctemMe OMOIOTMYeCKUX
HayK, B3aUMOCBSI3U C JIPYTUMHU OTpacisiMu 3HaHUA. OCHOBHBIE HCTOPUYECKHE ATalbl Pa3BUTHS
MOJICKYJIIPHON OMOJIOTHH. METOabl HCCIIeIOBAaHUSA: OOIIEOMOIOTHYECKUE METOIbl U TEXHOJOTHUS
pexombunanTHeix JIHK. Co3ganne nCKyCCTBEHHBIX TEHETHYECKUX MPOrpaMM. baHKH HYKI€OTHAHBIX
MOCJIeI0BAaTeILHOCTEHN, mporpaMma «['€HOM uesoBeKa», TeHOMHas MaKTHIOCKOmNusA. ['eHeTudecku
JIeTepMUHUPYEMbIE OOJIE3HU.

Tema 2. CTpoenne n pyHKIHMH HYKJIEHHOBBIX KHCJI0T. CTPYKTypa XpOMAaTHHA
Crpoenre u (yHKIUU HYKJIEMHOBBIX KUCIOT. IlepBUYyHas CTpyKTypa HYKJIEHHOBBIX KHCJOT;
crpykrypa JAHK; nomumopdusm JIHK. Crpykrypa xpomatuna ymakoBka JJHK B xpomocomax;
tenoMepHble nocnenoBatenbHocTd JJHK. Pasnoobpasue popm PHK; crpykrypa u pynkuun PHK.

Tema 3. CTpyKTypa reHOMOB IPO- M JYKapuoT
CTpyKkTypa T€HOMOB IpO- U 3YKapHOT. YHUKaJbHbIE M IIOBTOPSIOIIMECS HYKICOTHIHBIE
nocse0BaTenbHOCTH. OCOOEHHOCTH CTPYKTYpPbl T€HOMOB 3yKapuoT. CTpyKTypHas U PeryisTopHas
o0yacTu reHa, equHHUNa TpaHckpuniuu. Tanaemusle noBTopsl. CatemumutHas IHK. ['omeosucHsie
T'€HBI.

Tema 4. HesinepHbie reHOMbI
['enom BHUpycoB U (aroB: ¢GopMbl I'eHOMa BUPYCOB M (haroB; KU3HEHHBIM IMKI WU ITYTH
ITOBEJICHUSI BUPYCOB B KJIETKE-XO35MHA; MEXAHU3MBbI PEIUIMKALMM BUPYCOB B 3aBUCUMOCTH OT THIA
renoma. JIHK-conepxkamue Bupycsl, PHK-conepskamue Bupycsl u ¢aru; oOpatHasi TPaHCKPHUIIIHSL.
JIHK muTtoxonnpuii u xnoporuiactoB. CTpoeHue O6akTepuanbHbIX Mmi1a3Mul. [1ogBUkKHBIE 3JIEMEHTHI




reHoMa IIpo- U JyKapuoT. [S-mocnenoBaTenbHOCTH, HUX CTPYKTypa. TpaHCIIO30HBI 3yKapuoT,
9BOJIIOLUS T€HOMA.

Tema 5. Mexanu3mbl persiukanuu JJHK
Tounocte Bocnpoussenenus JIHK. @epmeHTsl, ydacTByrOllMe B peEIUIMKauuu. Buika
pEIUTMKALMK, COOBITHS HA OTCTAIOLIEH HUTH. TepMUHaLUs PEIUIMKALUY.

Tema 6. MexaHu3Mbl TPAHCKPUIIIIAT
MexaHu3Mbl TPAHCKPHUIIMKA: OCOOCHHOCTH TPAHCKPHUILMU Y TPOKAPUOT; PpEryasuus
tpanckpunuuu. [Ipunmunst y3naBanus JJHK perymnstopasiMu Genkamu. TpaHCKpUNIUs y 3yKapuoT:
IIPOMOTOP Y 3YKapHOT; SHXAHCEPHI U CAUIICHCEPHI.

Tema 7. Ilpoueccunr PHK
IIponeccunr PHK: wmomudukanus konmeBeix obOmacreir MPHK —  ksmupoanwme,
nosnvageHuwimposanue. CrutalicuHr: cruiaiiceocoMa; UHTPOHBIL, poib Manblx saepHbix PHK u
OCJIKOBBIX (DAaKTOPOB. AJTBTEPHATUBHBIN CILIAWCHHT.

Tema 8. Tpancasinus
Tpancnsauus: reHeTndeckui kog u ero cpoiictBa; TPHK, ee dynkuuu; ctpykrypa pudocom.
[locnenoBarenbHOCT, COOBITUHA TpU CHHTE3€ OelKa: WHHULIHALUS TPAHCISIIUM, DJIOHTAlNA
TPaHCIISIUY; TEPMUHALUS TpaHCHsAUuK. Perynsauus tpancaauuu. @opMupoBaHUe MPOCTPAHCTBEHHOM
CTPYKTYpPHI OC€JIKOB.

Tema 9. Penapauus JIHK u ee BuabI
Penapanus IHK u ee Buasl: npsimasi pernapanusi TAMUHOBBIX 1umepoB; SOS-penapauus Poinb
MetunupoBaHuss. Myrtanuu. [lpuumnbel mytaumii. Tunel noBpexaenuit JTHK. Cuctembl 3amuthl
r€HOMa OT MYyTalHil.

Tema 10. MosekyJisipHbIe OCHOBBI KaHLiepOreHe3a. MoJieKyJIsipHbIe OCHOBBI IBOJIIOLIUH,
auddepenunpoBku pazsuTusa U crapenusi. [Iporpammupyemasi Kierounas rudesn
MornekynsipHble OCHOBBI KaHLieporeHe3a. OHKOreHbl. MoJeKyIspHble OCHOBBI 3BOJIOIUH,
TG QpepeHIIMPOBKH Pa3BUTUS U cTapeHus. MOoJeKyIspHble MEXaHHU3Mbl PEryJSIIHUUA KJIETOYHOIO
nukia. [Iporpammupyemast kierouHas ruoesb.

5. METOJMYECKHUE YKA3AHUSI MO MPENOJABAHUIO
U OCBOEHUIO JUCLUTIJIMHBI (MOJY.JI5T)

5.1. Yka3zanus Ajs npenogasaresieil 10 OpraHM3aluy U NPOBeIeHUI0 Y4eOHbIX 3aHATHIH
N0 AUCHUIIMHE (MOAYJII0)

OcHoBHble (POpMBI YUEOHBIX 3aHATUH MO AUCHUILIMHE (MOIyNt0) MonekynspHas OHMOJIOTUs
JIEKIIMOHHBIE, TabopaTopHble padoThl. JIEKIIMOHHBIE 3aHATHS MO JUCLUUIUIMHE MOTYT IPOBOIUTHCS C
MIPUMEHEHUEM METOJIOB HHTEPAaKTHBHOCTH, BHU3yaJM3alluH, MpPOBEpKU KaudecTBa. (CeMuHapcKue
3aHATUS 10 JTUCHMIUIMHE MOTYT IMPOBOJAUTCS C NMPUMEHEHHEM NPUHIMIIOB pabOThl B KOMaHJAX,
BU3YyaJHM3alliy, aHaJIN3a TEKCTOB, MOJATOTOBKU I'PYMIOBBIX MPOEKTHBIX 3aJJaHUM U Jp.

5.2. Yka3aHus Qi 00y4arommXxcs M0 0CBOCHUIO TN CHUILIHHBI (MOIYJIIO)
Ha camocrostenpHyo paboTy cCTyaeHTa M0 AUCHUIUTHHE MOoNeKyaspHas OWOIoTHs
orBoautcs 104 gaca.
OCHOBHO¥ BUJ peaTi3aIlii CaMOCTOATEILHON PaOOTHI:
- mpopaboTka ydeOHOro Marepwana (MO KOHCIEKTaM JIeKIWW, Y4eOHO U HaydHOH
IuTeparype);



- MOMCK W 0030p HAyYHBIX IyOJHKAIMi W SJCKTPOHHBIX HCTOYHHUKOB HA PYCCKOM H
MHOCTPAHHBIX s3bIKaX, 0a3 TaHHbIX;
- HamMcaHue pedepaToB U JTOKIAIO0B /Uil CEMUHAPCKHUX M MPAKTUYECKHUX 3aHITUH.

Tabauua 4 — Cogep:xkaHue caMOCTOATEIbHON PadoThl 00y4alOIINXCS

Bomnpocsl, BBIHOCHMBIE Koin-Bo
®dopma paboTEI
Ha CaMOCTOSITeNIbHOE H3YUeHHE 94acoB

OCHOBHEIC UCTOPUYUECKUE 3Tarnbl pasBurus | 10 Pabora ¢ nureparypol, 3cce,

MOJIEKYJISIpHOI OMosormy. MeToxsl HCCIeIOBaHUS B MOATOTOBKA K CEMHUHApY.

MOJIEKYJISIPHON OHoNOTrHH: CHEKTPOCKOIIHS,

xpomatorpadusi, penrreHorpadus. [Iporpamma «['enHom

YeI0BeKa

Paznoobpasue popm PHK; crpykrypa u pynkimu PHK. 10 Pabora c JTUTEPaTypoH,
MOJITOTOBKA K KOHTPOJILHOHM paboTe

Carennuthas [JHK. 'omeo3ucHsle T€HBI. 10 Pabora c JUTEpaTypoH,
MIOJIrOTOBKA K KOHTPOJILHOM padoTte

Crpoenue OakTepuadbHBIX T1a3mMu [lonBrmxHbIE 10 PaGora ¢ mmreparypo#i, Occe,

3IIEMEHTHI TeHOMA TIPO- ¥ DYKapHoT. [S- MOJTrOTOBKA K CEMUHAPY.

MOCJIEeI0BAaTENILHOCTH, X CTPYKTypa. TpaHCro30HbI

9YKapHOT, YBOJIIOIHS TEHOMA.

Mexann3mel perunkannu JJHK 10 Pabora c JTUTEPaTypoH,
MOJrOTOBKA K KOHTPOJIBHOM padoTe

MexaHnu3MBbI TPAaHCKPUIILIUU 10 PaGora c JUTEepaTypoH,
MIOJrOTOBKA K KOHTPOJILHOM padoTte

[Ipomteccuar PHK 10 Pabora c JTUTEPaTypoH,
MOJrOTOBKA K KOHTPOJIBHOM padoTe

Tpancnsaus 10 Pabora c JTUTEPaTypoH,
MIOJrOTOBKA K KOHTPOJILHOM padoTte

Tpancnsiust: reHeTHUecKni kKo U ero cpoiictBa; TPHK, | 10 Pabora c JTUTEepaTypoH,

ee QyHKIMU; CTpYKTYpa pudoCcOM MOJITOTOBKA K KOHTPOJIbHOM padoTe

MounekyssipHbIe OCHOBBI KaHIeporeHe3a. OHKOTeHBI. 14 Pabora ¢ nmureparypoi, pedepartsr,

MounekysIsipHbIe OCHOBBI SBOJTIOLUH, AU PEPEHIIMPOBKH MOJrOTOBKA K KOJUIOKBHYMY.

Pa3BUTUA U CTApCHUA. MOHeKyHHpHBIe MEXaHU3MbI

peryJsiuu KJIeTOYHOro nukia. [IporpaMmmupyemast

KJICTOYHAs THOCITb.

5.3. Buabl 1 (popMBI MHCHMEHHBIX Pad0T, IPeIyCMOTPEHHBIX NIPH OCBOCHUH AU CIHMIIIMHBI
(Moay.Jist), BHINOJIHSAEMbIe 00y4AIOLIUMUCS CAMOCTOATEIbLHO

Heo0xonuMbIM 351eMEHTOM y4eOHOI0 Mpolecca U BHIMOIHEHUH CAMOCTOSITEIbHON pabOThI
ABIIsieTCA HanucaHue pedeparoB. OCHOBHOM 1ENIBIO 3TOTO IMpOILECcca SBISETCS Pa3BUTHE MBILIUICHHS
Y TBOPUYECKUX CIIOCOOHOCTEH CTYJIEHTOB, MOTYYEHHs] HABBIKOB CAaMOCTOSITENIbHON pabOThl ¢ HAyYHOMH
muteparypoil. Hammcanue pedepara mpeamnonaraeT packpblTHe OJHOM M3 TeM, MPEIIOKEHHBIX
npernojaBaTesieM WM BbIOPAHHBIX CAMHM CTYJIEHTOM IO COTJIACOBAaHUIO C IpernojaBaTeseM. Temy
pedepara CTYJIEHT BBINOIHAET CAMOCTOSITEIBHO U3 MPEICTABICHHBIX B CIIMCKE (MJIM BRIOUPAET CBOIO)
U YTBEpXKJAeT y MpernojaBareis B T€UEHHE MEpBBIX NBYX Heaenb oOyueHus. OcHoBa pedepata
BBINOJIHSAETCS C MCIIOJIb30BAaHUEM YU4eOHON M Hay4HOH JTUTepaTypbl U 00s3aTENBbHO MOAKPEIISeTCs
MaTepHallaMH U3 HAyYHBIX CTaTel )KypHAJIOB.

Pedepar nomxen ObITh O(OpMIEH B COOTBETCTBUM C TpeOOBaHUAMH O(QOPMIICHUS
CTYJIEHYECKHX TEKCTOBBIX JJOKYMEHTOB. O0BeM pedepara momkeH coctaBisiTh 20-30 cTpaHuir.

AKTUBHOMY ()OPMUPOBAHHMIO OCHOBHBIX KOMIIETEHIIMHA OO0ydYaromerocs ™o JaHHOU
IVCIUTUIAHE CTIOCOOCTBYET NPOBEICHUE NMPAKTUYCCKUX 3aHATHH B BHIE CEMHHAPOB. AKTHBU3AIM
TBOPYECKOH JEATENbHOCTH CTYJIEHTOB IPOMCXOAUT IMPHU BBIIOJHEHUH TBOPYECKUX 3aHATHIM
(uHTEepakTUBHBIE (POPMBI OOyUEHUS).



6. OBPA3OBATEJIBHBIE U THOOPMAIIMOHHBIE TEXHOJIOT'U

B mpouecce 0o0ydeHHsT HCHONB3YIOTCA pa3iMyHble O00pa30BaTeNbHBIE TEXHOJIOTUU Kak
TpPaTUIMOHHbIE (JICKIIMM W CEMHHAPCKUE 3aHSATHS), TaK W AaKTHBHBIC: JIGKIIMU C SJIEMEHTaMHU
HpO6HeMHOFO HU3JI0KCHUA, HpO6JICMHLIC CCMHUHApPbI, MYJIbTHUMECANA U KOMIIBIOTCPHBIC TCXHOJIOTUU
(;exuu B popMe mpe3eHTaNU C UCIIOIb30BAHUEM MYJIBTUMEIUHHOTO 000PYI0BaHUS).

JIeKIIMOHHBIE 3aHATHS CTPOSTCS Ha JMAJIOTOBOW OCHOBE, HCIOJB3YIOTCS JJICKTPOHHBIC
MPE3CHTAIMH, YTO CIOCOOCTBYET AaKTHBH3AIllMM BHUMAaHHS CTYACHTOB M JIyYIIEMY YCBOCHHUIO
M3y4aeMoro marepuana. Ha ceMuHapCKUX 3aHSATHSX HCIOJB3YIOTCS TUCKYCCHH IO aKTyalbHBIM
COIMAJIHBIM TPOOJIEMaM, METOABI TpOOJIeMaTH3aIllMk CO3HAHHS CTYJCHTOB, HAIIPAaBIICHHBIC Ha
(dhopMUpOBaHHE CIIOCOOHOCTH BHJIETh, CAMOCTOSITEILHO aHAJIM3UPOBATh M HAXOAUTH MYTH PEIICHUS
COITMAIIBHBIX TPOOJIEM.

B ydeOHOM mporecce HCMOIB3YIOTCS  pa3HOOOpa3Hble METOJbI  OpraHu3aluud |
OCYIIECTBIICHHS Y4€OHO-TIO3HABATEIILHOW JCIATEIBHOCTH (CIIOBECHBIC, HATJISAHBIC M MPAKTHYECKHUE
MCTOABI IICpCaavyun I/IH(i)OpMaIII/II/I, HpO6JI€MHBIe JICKOUN U Ilp), CTUMYJIMPOBAHUA W MOTHBALlUA
y4eOHO-TI03HABATEIIbHON  JEATEIBbHOCTH (AMCKYyCCMHM H  Jp.); KOHTPOJS H  CaMOKOHTPOJIS
(MHIUBHyaTBbHOTO U (DPOHTATHHOTO, YCTHOTO M MMCEMEHHOTO OIPOCa, KOJUIOKBHYMA, 3a4eTa).

HeoO0XxomuMbIM 3IIEMEHTOM yueOHOH paboThI SIBISECTCS KOHCYJIBTUPOBAHUE CTYICHTOB II0
BOIpOCaM y4eOHOTO MaTepuaa.

CamocTtosTenbHas paboTa CTYACHTOB BKIIOYAaeT TOJATOTOBKY K MPAKTHUYECKUM U
CCMUHAPCKUM 3aHATHAM, BBIIIOJIHCHUC PA3JIMYHBIX BHUIOB 3aI[aHI/II>'I, HarmMcaHue€ AOKJIaJ0B,
MOJITOTOBKY K TEKYIIEMY U IPOMEKYTOUHOMY KOHTPOJIIO.

[Tpu peanu3anmy pa3TUUHBIX BUIOB Y4€OHON paOOTHI O JUCHUIUIMHE MOTYT UCIIOIB30BATHCS
AJIEKTPOHHOE 00yYCHHE M TUCTAHIIMOHHBIC 00pa30BaTEIbHbIC TEXHOIOTHH.

6.1. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Tabmmma S5 — OOpa3oBaTrejbHBIC TEXHOJIOTHHM, HMCIOJb3yeMble NPH peanu3aluu y4eOHbIX
3aHATHH

Paszpnen, Tema Popma y4eGHOT0 3aHATHUS
JACITATITUHBL (MOJTYIIS) Jlexnus [IpakTuueckoe 3aHATHE, Jlaboparopnas
ceMuHap pabota
Tema 1. Ilenn, 3amaun, O0630pHas neKIus He npenycmotpena
OCHOBHBIE JIOCTHXCHUS 1
MEPCIEKTUBBI MOJIEKYIISIPHON CemMuHap, AUCKYCCHS, dCCE
Oouosorun. Meroas
HCCIIEA0BaHUS
Tema 2. Ctpoenue u GyHKIMH Jlexuumsi-nuanor He npenycmorpena

TecroBas KP,

HYKJIEUHOBBIX KHCIIOT.
Pa3HOYPOBHEBBIE 3a/IaHUS

CTpyKTypa XpoMaTHHA

Tema 3. CTpyKTypa reHOMOB [Tpobnemuas KP He npenycmotpena
MIPO- ¥ 9YKapHoT JIEKIIUS
Tema 4. HesanepHble TeHOMBI [IpoOnemuas Hen MOTpEHa
e esJIEpHbIE TEHO pobie Cemmnap, rcce € IIpeycMoTpe
JIeKIUs
T .M IT H
ema 5. Mexaau3msl poOnemHas Tecropas KP € TIpeycMOTpeHa
pemukanuu JJHK JIEKIIHAA
Tema 6. MexaHn3Mbl [Tpobnemuas Tectopas KP He npenycmotpena
TPAHCKPHIILIUU U €€ Peryisiius JIeKIUs
Tema 7. IIpoueccunr PHK [Ipobnemuas He npenycMmotpeHa
JIEKIIUS
Tema 8. Tpancnsauus [IpoGiiemuas He npenycmotpena

Tectosasg KP

JIEKIUA




Tema 9. Penapanus IHK u ee Jlexuug-guanor
BHJIBI
Tema 10. MonexynspHble O0630pHAS TEKITII He npenycmorpena
OCHOBBI KaHIIEPOTCHE3A.
MonekynspHble OCHOBBI
ABOJTIOITHH, TP HEPCHITHPOBKH
Pa3BUTHUS U CTAPCHUS.
[IporpamMmmupyemas KieTouHas
THOCITb

Tectoas KP He npenycmotpena

Konnoxsuym
Huckyccus, pedepar

VueOHble 3aHATHS 10 JUCHUIUIMHE (MOMAYJI0) MOTYT IPOBOAUTHCS CIHPUMEHEHHEM
UH()OPMAIIMOHHO-TEJICKOMMYHUKAIIMOHHBIX ~ CETe  HpPH  OMOCPSIOBAHHOM  (HAPACCTOSIHUH)
HHTEPAKTHBHOM B3aUMOJICHCTBUU 00YJAOMIMXCS M MperoaaBatelis B pexumax online u (umm) offline
B (opmax BuACONIEKUUH, JEKUMA-TIPE3eHTAlN, BUICOKOH(EPEHIIUN, COOECeTOBaHMS B PEKUME
dbopyma, yaTa, BHIIIOIHEHHS BUPTYAIbHBIX TPAKTHUSCKHUX U (MJIK) 1a0OpaTOPHBIX paboT U JIp.

6.2. UndopManimoHHbIE TEXHOJIOTHH

[Ipu peanuzanuu pazIUYHBIX BHUIOB y4yeOHOW u BHEy4yeOHON pabOThl HUCHOIB3YIOTCS
cienyroure nHPOpMaMOHHbBIE TEXHOJIOTHU:

— HCIIOJIb30BaHUE BO3MOXKHOCTEH HHTCPHCTA B y‘lC6HOM mpouecce (I/ICHOJ’IBSOBaHI/Ie calrta
InperoaaBaTeiisd (paccmnKa SaI[aHI/Iﬁ, MpCeaOCTAaBJICHUC BbIIIOJIHCHHBIX pa60T, OTBCThI HAa BOIIPOCHI,
03HAKOMJICHHUE 00YJaIOIIUXCs C OLICHKAMU U T. [1.)).

HCIIOJIb30BAHHUEC OJICKTPOHHBIX y‘{e6HI/IKOB H  Pa3jIMYHbIX CaliTOB (HaHpI/IMep, QJICKTPOHHBIX

OUOINOTEK, )KYPHAIOB | T. JI.) KAK HICTOYHHUKOB HH(MOPMAIIHH.

Hcnonp3oBanue QJICKTPOHHBIX y‘I66HI/IKOB H PA3JIMYHBIX CalTOB:

1. Bassl nannbix: GenBank — http://www.ncbi.nlm.nih.gov/Genbank/GenbankSearch.html;

2. HYKJIEOTHAHBIX mocienoBatenbHocteii EMBL - http://www.ebi.ac.uk/embl/; ProSite - http://
us.expasy.org/prosite

3. Catalog of Human Genes and Disorders: Online Medelian Inheritance in Man (OMIM)
http://www.ncbi.nlm.nih.gov/Omim

4. Human Mitochondrial Genome Database (M TOMAP) http://www.mitomap.org

5. National Center for Biotechnology Information (NCBI) http://www.ncbi.nlm.nih.gov/disease/

6. NCBI (National Center for Biotechnology Information) u OMIM (Online Medelian Inheritance in
Man).

7. TocHUUTI enetuka (Mocksa) http://www.genetika.ru/

8. Hucruryr 6enka PAH (r. [Tynmao MockoBckoit 00:1.) http://www.protres.ru/

9. Uucturyr Oumoopranuyeckod xumuu uM. M. M. Illemskuna u 1O. A. OpumnHuxkoBa PAH
(Mocksa) http://www.ibch.ru/

10. Uucruryt 6uodusuku CO PAH (Kpacnosipck) http://www.ibp.ru/ — Pexxum noctyna cBoOOIHbIIH

11. MucTtuTyT MOJIeKy IsipHOi 6nonorun uM. Durenasrapara PAH (Mockea) http://www.eimb.ru/

12. Uuactutyr  ¢usuko-xumuueckot — Ouwomormm  um.  bemozepckoro  MI'Y  (Mocksa)
http://www.belozersky.msu.ru/

13. Uuctutyt nuronoruu u renetuku CO PAH (Hoocubupck) http://www.bionet.nsc.ru/

14. arepuer-xypHai «BioMed Central» http://www.biomedcentral.com/, 513. anrn.

15. UnrepHer-xypHan «BioMedNet» http://www.bmn.com/, f13. anra.

16. IIpoext «Bcs 6uomnorus» http://shio.info/

17. Poccuiickuit XUMUKO-TeXHUYeCKU# yHuBepcuteT uM. [I.11. Menneneesa - http://www.muctr.ru/

18. CraBponosbckuii rocy1apcTBEHHBIH arpapHblil yHuBepcurteT http://www.stgau.ru/

19. ®I'bY HUMU no uzyuenuto senpsi (Actpaxanb) http://inlep.ru/

20. DnexTpoHHas OMONMOTEKAa METOJMYECKMX YKa3aHUH, yueOHO-METOIMYECKUX IOCOOMiA
CnoI' TYPII http://nizrp.narod.ru/kafvse.htm.
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— HCIIOJB30BAaHUE BO3MOXXHOCTEM 3JIEKTPOHHOM IOYTHI Ipenogasareiis.licrnons3oBanue
ANEKTPOHHON MOYTHI MPENoaBaTeis MO3BOJISET OOMEHUBATHCA CO CTYJIEHTaMH HEOOXOIUMOM IS
3aHATHNA WH(pOpMamMen, pacchbulaTh 3a/laHus, MOJyYaTh BHITIOJHEHHBIC 3aJ[aHUS, ACCE, MPOBOJIUTH
MIPOBEPKY KypCOBBIX paboT, pedepaTos.

— HCHOJB30BAHUE CPEICTB MPEACTaBICHUS yueOHOH MHpopManuu (3MEKTPOHHBIX Y4eOHBIX
MoCOOMI ¥ TPAKTUKYMOB, TPUMEHCHHE HOBBIX TEXHOJOTHH JUIsi TPOBEICHUS  OYHBIX
(TpaAMLIMOHHBIX) JIEKIUMH M CEMHUHAPOB C HCIOJIb30BaHHEM IMpe3eHTanuii u T. 1.).IIpoBenenue
JIEKIIUI U CEMHHApPOB C MCIIOJIb30BAHUEM IPE3EHTAIMN TAKXKE SBIISICTCS BaXKHBIM U HEOOXOJUMbBIM
YCIIOBUEM JIJIsl yCBOEHUSI MaTepuaia u GOpMUPOBAHHS KOMIIETEHIUH.

— HCHOJIb30BaHUE MHTETPUPOBAHHBIX OOPA30BATENBHBIX CPEJl, /i€ TJIABHOW COCTaBIIAIONICH
SBJISIIOTCA  HE TOJIBKO TIPUMEHSIEMble TEXHOJOTMH, HO M COJEp)KareiabHas 4YacTh, T. €.
nH(OpPMaLIMOHHBIE pecypchl (AOCTYIl K MUPOBBIM HH(OPMAIIMOHHBIM pecypcaM, Ha 0a3e KOTOPbIX

CTPOUTCS Y4eOHBIH MpolLecc);

— MHCIIOJIb30BaHME BUPTYyaJbHOW oOydaromiel cpessl

(LMS Moodle

o6pa30BaHHe») HWJIN UHBIX I/IH(i)OpMaLII/IOHHBIX CUCTEM, CCPBHUCOB U MCCCCHIKCPOB

6.3. IIporpammHuoe oOecnedyeHune,coBpeMeHHble NpodeccHOHANbHBIE 0a3bl JAHHBIX

u I/IH(l)OpMaIII/IOHHI)Ie CIIPaBOYHBLIC CUCTEMBI

6.3.1. [IporpaMmMHoOe o0ecnieyeHmne

HaumeHoBaHHe MPOrPaMMHOI0 ofecrnevyeHus

Ha3nauyenune

Adobe Reader

[Iporpamma 115t mpocMOTpa IEKTPOHHBIX
JIOKYMEHTOB

[Tnardopma mucranimonHoro ooydenus LMS
Moodle

BuptyanbHas oOyuatomnias cpena

Mozilla FireFox

bpaysep

Microsoft Office 2013,
Microsoft Office Project 2013, Microsoft Office
Visio 2013

[TakeT ouCHBIX TpOrpaMm

7-zip

ApxuBarop

Microsoft Windows 7 Professional

OmneparmoHHasi cucteMa

Kaspersky Endpoint Security

CpencTBo aHTUBUPYCHOM 3alIUTHI

Google Chrome

Bbpaysep

Notepad++ TeKCTOBBIN PeIAKTOP
OpenOffice [TakeT 0(UCHBIX TpPOrpaMMm
Opera Bbpayzep

Microsoft Security Assessment Tool.
Pesxxumpmoctyna: http://www.microsoft.com/ru-
ru/download/details.aspx?id=12273 (Free)
Windows Security Risk Management Guide
Tools and Templates. Pexum noctyna:
http://www.microsoft.com/en-
us/download/details.aspx?id=6232 (Free)

ITporpammsl 1 HHGOPMALTMOHHON
Oe3onacHocTH

R

IIporpammHast cpena BEIYUCIEHUN

VirtualBox [TporpamMMHBIi TPOAYKT BUPTYaTH3ALUU
OTIEPAIIMOHHBIX CHCTEM
VLC Player MenauanpourpsIBaTeb

VMware (Player)

[TporpamMMHBIi TPOAYKT BUPTYaTH3ALUN
ONEPAIMOHHBIX CUCTEM

Far Manager

DaiisI0BbI MEHEIKED

Sofa Stats

ITporpamMmMHoe obecrieueHue sl CTATUCTUKH,

«DIEeKTPOHHOE




HaumeHOoBaHME NPOrpPaMMHOI0 odecreyeHust Ha3znauenue
aHaJIM3a U OTYETHOCTH
WinDjView [Tporpamma aist mpocMoTpa (aiiaoB B hopmare
DJV u DjVu
IBM SPSS Statistics 21 [Tporpamma jy1st cTaTUCTHYECKOM 00pabOTKH
JTAHHBIX

6.3.2. CoBpemeHnHble mnpodeccHOHATbHbIE 0a3bl JAaHHBIX W HH(pOPMaNMOHHbIE
CIIPABOYHbIE CHCTEMBbI

Haumenosanue COBPEMEHHBIX npoqbeccuoyaﬂbezx oas aaHHle,
qubopMauuonnblx CNpaeoO4HblIX cucmem

VHuBepcaabHasg CcOpaBOYHO-MH(MOpMAIMOHHAS IOJHOTEKCTOBAasA 0a3a JAaHHBIX NEPUOIMYECKHX
usznanuii 000 «MBUC»http://dlib.eastview.com

Hwus nonvzoseamens: AstrGU

llaponw: AstrGU

DNEeKTPOHHBIE BEPCUU MEPUOIUYECKUX H3/IaHUN, pa3MelEHHbIe Ha caiiTe MH()OPMALMOHHBIX
pecypcoB Www.polpred.com

DOnekTpoHHbIi Kataior Hayunoit 6ubmuoreku AI'Y na 6aze MARKSQL HIIO «MubopMm-
cuctemphttps://library.asu.edu.ru/catalog/

OnektponHbld Katanor «Hayunsie sxypaansl AI'Y» https://journal.asu.edu.ru/

KopriopaTuBHBIiI  MPOEKT AcCCOUMAIMA  PETHOHAIBHBIX  OMOJMOTEYHBIX  KOHCOPIHUYMOB
(APBUKOH) «MexperuonanbHas aHaiautuuyeckas pocnuchk crateit» (MAPC) — cBomnas 6asza
JAHHBIX, COJIEprKallas MOJHYI0 aHAIUTHUYECKyto pocnuch 1800 Ha3BaHUI )KypHAIOB IO Pa3HbIM
oTpaciiiM 3HAaHUK. YYAaCTHUKHU TNPOEKTa MPEIOCTABIAIOT APYr JPYry ODIEKTPOHHBIE KOMUHU
OTCKaHUPOBAHHBIX CTAaTeH W3 KHUT, COOPHUKOB, KYPHAJIOB, COJAEpXKAIIMXCs B (OHIAX WX
oubnuorek.http://mars.arbicon.ru

CrnpaBounas npasoBas cuctema Koncynprantllntoc.

ConepxuTcst OrpOMHBII  MaccHB  CIpPaBOYHOM MpaBoBOM  MHGOpMaLUU, POCCHICKOe
U PETUOHAJIBHOE  3aKOHOJATENIbCTBO, CyNEOHYIO  MpPakTHKY, (UHAHCOBBIE U KaJpOBBIE
KOHCYJIbTAIlH, KOHCYJIbTAUU /7151 OF0JKETHBIX OpraHu3aluii, KOMMEHTapUu 3aKOHO/IaTeIbCTBA,
(GOopMBI TOKYMEHTOB, MPOEKTHl HOPMATHBHBIX IPABOBBIX AaKTOB, MEXIyHApOIHBIC IPABOBHIE
aKTbI, IPAaBOBBIE aKThI, TEXHMYECKHE HOPMBI M IpaBuia. http://www.consultant.ru

7. ®OH/I OLIEHOYHBIX CPEJICTB JJIS1 MPOBEJIEHMS TEKYIIET'O KOHTPOJIS
U IPOMEXKYTOYHOM ATTECTALIMM MO JUCHMUIIIUHE (MOIY.JIIO)

7.1. IlacnopT ()oH/1a OLIEHOYHBIX CPECTB

IIpn npoBeneHMM TEKYyIIEr0 KOHTPOJIS W IPOMEKYTOUYHOM aTTECTaluy IO JMCLMIUIMHE
(Mmonymo) «MonekyisipHas OuoJyorusi» mpoBepsieTcs C(HOPMHPOBAHHOCTh Yy OOyYaroImuxcs
KOMITETEHIINH, YKa3aHHBIX B pazjese 3 HacTOsIIeH MporpaMMbl. DTalHOCTh (POPMUPOBAHUS TAHHBIX
KOMIIETEHIIMM B Mpollecce  OCBOGHUs  00pa3oBaTEeNIbHOM  MpOTrpaMMbl  ONpeAemseTcs
MOCJIEZI0BATEIbHBIM OCBOCHHUEM IUCHMIUIMH (MOAYJeH) U MPOXOXKIACHUEM IMpPaKTHK, a B IpoIEecce
OCBOEHHUS JHUCHUUIUIMHBI (MOAYJI) — TIOCJIEAOBATEIbHBIM JOCTHKEHHEM DE3YJIbTATOB OCBOCHUS
COJZIepKATEIbHO CBSI3aHHBIX MEXIY COOOM pa3enoB, TeM.

Tabauna 6 — CooTBeTcTBHE pa3lesioB, TeM IAMCUUILIMHBI (MOAYJs), pe3yJbTaTOB 00y4eHUs:
10 JMCHHUIIHHE (MOYJII0) H OLIEHOYHBIX CPEICTB

Ne Kontponupyemsigpaszzaei, Kon kortponpyemoi HaunmenoBanue
n/m temfaucuumInHbL (MOYIIsT) KOMICTEHILIH OIICHOYHOT'O CPEJICTBA
(KOMITeTEHITHIA)
1 | Tema 1. Llenu, 3aga4n, OCHOBHEIE OIlK-8 Bormpocs! k cemunapy,
JOCTHKEHHUS M IEPCIEKTHUBBI BOIPOCHI JJIsl TEMaTUYECKOH
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MOJIEKYJISIpHOH Ononoruu. MeToasl JTUCKYCCHH
WICCIIeTOBAHUS
2 Tema 2. Ctpoenue U GyHKIHH OIIK-8 3amaHus A1 KOHTPOJIbHOM
HYKJICMHOBBIX KHCIOT. CTpyKTYypa paboThI
XpOMaTHHA
3 Tema 3. CTpyKTypa reHOMOB MPO- U OIIK-8 3amauu 1o Teme, 3a1aHus
JYKapHuoT JUISL TECTOBOM
KOHTPOJIBHOUPAOOTHI, TEMBI
coobuieHuii mo remam
4 Tema 4. HesinepHbie reHOMBI OIIK-8 3agauu 1o Teme, 3alaHus
JII TECTOBOM KOHTPOJbHOM
paboThI
5 Tema 5. Mexanusmsl perumukanuu JJHK OIIK-8 3amaun o Teme, 3aJaHus
JIIL TECTOBOM KOHTPOJbHOM
paboTHI
6 Tema 6. MexaHU3Mbl TPAaHCKPUIILUU U €€ OIIK-8 Bomnpocsl kK ceMuHapy, TeMbI
peryusanus IOKJIag0B
7 Tema 7. IIpoueccunr PHK OIIK-8 Bonpocs! kK KoIIoKkBUyMYy,
TEMBI JTIOKJIAJIOB
8 Tema 8. Tpanrcnsus OIIK-8 Bonpocs! k cemunapy, TeMbl
coo0IIeHNH
9 Tema 9. Pemapanust [IHK u ee Buast OIIK-8 Bonpocs! k cemunapy, TeMbl
pedeparoB
10 Tema 10. MonexymnsipHble OCHOBBI OIIK-8 Bomnpocs! k cemunapy, TeMbl
KaHIeporene3a. MoneKynsipHble OCHOBEI JUTSL TEMATHIECKOM
SBOJIOIHH, TUPPEPEHIINPOBKU PA3BUTHUS JUCKYCCHUU
u crapenus. [Iporpammupyemas
KIJIETOYHAas THOETh

7.2. Onucanue nokasarejieil 1 KpuTepreB OLCHHMBAHUS KOMIICTCHIUH, ONMCAHUE IIKAJ
OLICHUBAHUSA

Tabauna 7 - IlokazaTe/in olleHUBAHMS Pe3YJIbTATOB 00y4eHUs] B BU/e 3HAHUH

HIkana Kputepun orieHnBaHus
OLICHUBAaHUA
JIEMOHCTPUPYET TIyOOKOE€ 3HAaHUE TEOPETHUECKOro MaTepualia, YyMEHHe
) 000CHOBAHHO M3JIaraTh CBOU MBICIIU 110 00CYKJa€MbIM BOIIPOCAM, CIIOCOOHOCTH
«OTJIMYHO» | TOJIHO, MPAaBUJIBHO M apryMEHTHPOBAHHO OTBEYaThb HA BOIPOCHI,IPUBOIUTH
IIPUMEPBHI
4 JIEMOHCTPUPYET 3HAHME TEOPETHUECKOro Marepuaia, ero IOCIeJOBaTeIbHOEe
HN3JI0KEHUE, CIIOCOOHOCTD MPpUBOJAUTE MTPUMEPLI, JOIMYCKACT CAWMHUYHBIC
«XOPOIIIO»

OLIMOKH, UCTIpaBJIIEMbIE TIOCIIE 3aMEYaHusl MPENoaaBaTes
3 JNEMOHCTPUPYET  HEMoJHoe, (parMeHTapHOoe 3HaHME  TEOPETUYECKOTO
Mmarepuaia, TpeOyrollee HaBOAALIMX BOMPOCOB MpernojaBareis, IOMyCKaeT
CYIIIECTBEHHBIE OINMOKM B €ro W3JI0KCHUU,3aTPYJHICTCS B TPHUBEICHUU
IpPUMEPOB U (POPMYITUPOBKE BHIBOIOB

2 JIEMOHCTPHUPYET CyIIeCTBEHHBIE TPOOEITBI B 3HAHUN TEOPETUIECKOTO MaTepHaa,
«HEYJOBJIETBO | HE CIOCOOEH €ro W3J0XKHTh W OTBETHTh HAa HABOJAIIME BOIPOCHI

PUTETHHO» | TIPETIoIaBaTellsl, HE MOXKET MMPUBECTH MPUMEPHI

«YHAOBJICTBOPU
TCIIBHO)

Ta6auna8 - Ilokazaren oneHNBaHNUSA Pe3yJbTATOB 00YYeHUsIB BI/Ie YMEHUIl M BJIaIeHHii

[IIxana Kpurepun onienuBanus
OLICHUBAHMsI
5 JIEMOHCTPUPYET CHOCOOHOCTh NPHMEHSATh 3HAHHE TEOPETHUYECKOro Marepuasa




«OTJINYHO» | IpU BBIMOJHEHUH 3aJaHUil, IOCJIEOBATEIbHO W TMPABUIBHO BBIOJIHSAET
3aJaHusl, yMeeT O0OOCHOBAHHO HM3JaraTb CBOM MBICIH M JellaTh HEOOXOIMMBbIe
BBIBO/IBI
JEMOHCTPHUPYET CIIOCOOHOCTh MPHUMEHSATH 3HAHHE TCOPETHUYECKOTO MaTepuaia
4 IOpU BBINOJHEHUM 3a/laHui, TIOCJIEeI0BaTeIbHO M MPABHJIBHO BBIMNOJIHSET
«XOpoLION 3aJaHusl, yMeeT 0OOCHOBAHHO HM3JaraTb CBOM MBICIH M JellaTh HEOOXOIMMBbIe
BBIBOJIbI, JIONYCKAaeT eIWHUYHbIC OMIMOKH, HCIpaBisieMble IOCIIEe 3aMEYaHUS
npenojaBaTess
3 JIEMOHCTPUPYET OT/CIbHbIE, HECHCTEMATH3UPOBAHHBIC HABLIKH, HCIbITHIBACT
«yI0BIETBOpH 3aTpyJHEHUS W JIONMYCKAeT OMIMOKW TpPH BBIMOJHCHUW 3a/JaHUN, BBITOIHSCT
TeILHON 3aJaHUEe TMpU TMOJACKAa3Ke INperojaBaress, 3arpyaHsieTrcs B (opMyIHpoBKe
BBIBOJIOB
2 He croco0eH MPaBUIILHO BBITIOJIHUTE 3aJJaHKe
«HEYJOBJIETBO
PUTEIILHOY

7.3. KoHTpo/jbHBIe 3aJaHUsi M HHbIe MaTepHAJbl, He0O0XOAUMbIe Il OLEHKH
pe3yJabTaToB 00y4eHHs MO AUCHUIIHHE (MOAYJII0)

Tema 1 Llean, 3a1a4u, OCHOBHbIE JOCTH:KEHHMS] U TEPCHEKTHBbLI MOJIEKYJISIPHOW OHOJIOTHH.
MeToaniucciaenoBanus
1. Cemmunap

Cemunap 1. MeToabl uccieJOBAHUS MOJICKYJIAPHOH OHOJIOTHH

|. O0OEeOnOIOrHYECKUE METOIEI.
1. Mukpockonus: CBETOBOH, (ha30BO-KOHTPACTHBIA, MHTEPPEPEHIIMOHHBIN, 3JIEKTPOHHBIMH,
aTOMHO-CHJIOBOM MHKpockoInbl. IIpenensHoe pasperieHue, MoAroToBKa OOBEKTOB HCCIEIOBaHMA,

BO3MOXHOCTH.

O Nnh e e 0 K~ WIN

. MeTopl 3aMOpaKMBaHUsI-CKAJIBIBAHUS U 3aMOPAKUBAHUSA-TPABIICHUS.
. PEHTT€HOCTPYKTYpHBIN aHAIIN3.
. @PaKIIMOHNPOBAHUE KIETOYHOTO COAEPKUMOTO:
yIIbTpaleHTpU (YT UPOBAHUE;
Xxpomartorpadus;
anexTpodopes;
. beckiieTouHbIE CUCTEMBI.
. KynbTypa KieToxk.
. PannoakTuBHBIE N30TOIBI.
. I3yueHne ¢ nOMOIIBIO aHTUTEIL.

Il. Texnonorust pekomOouHanTHbeIX JTHK:

1) cneunduueckoe pacueruienre JJHK pectpunmpyronmmy HyKiea3amu;
2) CeKBEHHPOBAHME;

3) rubpuaM3anus;

4) OIOTTHUHT;

5) KJIOHUpOBaHHUE,

6) maktmnockonus JJHK;

7) monmuMepasHas eNHask PeaKIHs.

2. Juckyccus

Hepeqeﬂb AUCKYCCHOHHBIX TE€EM

1. Tlonb3a u Bpex NPOAYKTOB, COAEPIKAIMX T€HETUUECKH MOAU(DUITUPOBAHHbBIE OPIaHNU3MBI.
2. KionupoBanue: 3a ¥ IPOTHUB.



3. 3HayeHHME TEHETHYECKOM MOAUUKAUU IS TPOMBINUIICHHOCTH (CEIhCKOTO XO35HCTBa,
OMOTEXHOJIOTHH U T.1I.).
4. T'enetwdeckasl MacrmopTU3ANNS YEIIOBEKA: TPEUMYIIIECTBA U HEJTOCTATKH.

3. Dcce
Tembl 1JIs1 HANMCAHUA IcCe
[Touemy MUMEHHO BaM HYXXHO M3y4aTh MOJIEKYJSPHYIO OHOJIOTHIO
2. MOXHO JI¥ CTaTh XOPOIIMM CIICIIHATMCTOM MPOPECCHOHAIOM OHOJIOTOM, HE H3yYas
MOJICKYJISIPHYIO OHOJIOTHIO
3. Poib MOOMJIBHBIX TEHETHUECKUX 3JIEMEHTOB IS OpraHM3Ma: 0JIb3a UIIH BPe]l

=

Tema 2 CtpoeHue 1 QyHKIUM HYKJIEHHOBBIX KHCJIOT. CTPYKTYpa XpoMaTHuHAa
1. TecroBasi KOHTpoOJbHasI paboTa
BapuaHTbl TECTOBBIX 33/1aHUN
1. ®opmupoBanue BropuuHoi cTpykTypsl JIHK npoucxoaur 3a cuet
1) BOOOpOIHBIX CBs3CH
2) NOHHBIX CBsI3el
3) c10’)KHOA(UPHBIX CBsI3EH
4) TuapodoOHBIX B3aUMOICHCTBHUIA
5) KOBaJICHTHBIX CBSI3CH
2. Paznuuns B crpoennu JIHK u PHK B:
1) cocraBe a30TUCTBIX OCHOBAHUM
2) cocTaBe HYKJIEOTUIOB
3) Ture cBs3U MEXAY HYKJICOTHIaMHU
4) nepBUYHOI CTPYKTYpE
5) BTOpUYHOM CTPYKTYype
3. B coctaB PHK He BX0AMT a30TUCTOE OCHOBaHUE
1) TuMuH
2) IUTO3UH
3) ypamun
4) ryaHuH
5) aneHuH
4. CootBercTBre Mexay nepsuunoil crpykrypoit neneit JJHK n PHK u ux xapaxkrepuctukamu
A - THK
b - PHK
B - O6e
I' - Hu ogna
1) B Monekysne pa3nuyaoT 3' ¥ 5' KOHIBI
2) monomepami sBisitorcst AM®O, TMO, [IMO, YMO®
3) B cocTaB MOHOMEPOB BXOJIUT J€30KCHpHO03a
4) Ha 5' KOHIIE TOJIMHYKJICOTHIHOM 11eT HaxoauTcs 3 (ochOpHBIX OCcTaTKa
5. CootBerctBre Mexay dopmoii JIHK u ee cBolictBamu
A - B-popma JTHK
b - A-popma JHK
B - OGe
I' - Hu onHa
1) mpaBo3akpy4eHHbIE CIUPAIb
2) OCHOBaHUS PACHOIAralOTCs K OCH CIIUPAIH 1o yriom 20°
3) Ha OJIMH BUTOK CIIUpaiiy NpuxoauTcs 10 HyKJI€OTUTHBIX OCTaTKOB
4) 0cTOB MOJIEKYJIBI PACIIONOKEH 3UT3aro00pa3Ho
6. CooTBercTBHE
A - KopoBblii yuacTok



b - JInnkepHBI yauCTOK
B -Tucron H 1
1) CeasbiBaercs ¢ JIHK B MEXHYKIIEOCOMHBIX y4acTKax
2) Yuactku JIHK mexny Hykineocomamu
3) Komruiekc u3 5 THCTOHOBBIX OEIKOB
4) Yuactku JIHK, HamoTaHHBIE HA THCTOHOBBIE OKTaMEPhI
5) HykiieocoMHast HUTh, 3aKpy4yeHHas B CIIUPAJlb.
7. Monexkynsl JIHK:
1) mocTpoeHsl U3 1e30KCUPUOOHYKICOTH IOB
2) COCTOSIT U3 ABYX MJICHTUYHBIX LIeTIei
3) coaeprkaT OJMHAKOBOE KOJIMYECTBO aJICHUIOBBIX U TUMHUINUIIOBBIX HYKJIEOTHIOB
4) coneprkat paBHOE YHCIIO MYPUHOBBIX U MUPUMUANHOBBIX HYKJICOTHI0B
5) Bcex XpOMOCOM HJICHTUYHBI

8. JIBe nenu B mosekynax JJHK ..... T. k. ogHa nenbs HaYMHaeTcs ¢ 3' KOHIA ¥ 3aKaHUYUBAETCA S' KOHLIOM,
TOT/1a KaKk KOMIUIEMEHTapHAas € 11eTlb UMEET MPOTUBOIOJIOKHOE HAIIPABIICHUE
9. [TonuHYKJIEOTHAHBIE LIETTH HYKICUHOBBIX KUCIOT 00a1a0T  ....., T.K. KaX/as 1enb uMmeer 3' 5' KOHIIbI

10. CooTBeTCTBUE MEXKY METO/IOM M €T0 XapaKTEPUCTHUKOMN

A - Cnenuduueckoe pparmentupoBanue JJHK

b - I'ubpunu3zanus

B - IlonumepasHas niernHas peakius

1) mO3BOJISIET ONIPENENUTh MEPBUUHYIO CTPYKTYPY dparmento nenu JJHK

2) meton Beiienenus JJHK

3) MO3BOJISIET MOJIYYUTH O0JIBIIIOE KOMUYecTBO Hccienyemoint JJHK

4) naet BO3MOXHOCTh YCTAaHOBUTH Pa3IUYMsl WU UIEHTUYHOCTH 00pasnos JJHK

5) NpOBOAUTCS MO ACUCTBUEM PECTPULIMPYIOIINX HYKJIEa3
11. Onpenenenre HyKICOTHAHON MTOCIIEI0BATEIbHOCTH HA3bIBAETCS

1) armudukanms

2) KJIOHUPOBaHHE

3) rubpunuzaus

4) ceKkBeHUpPOBaHHE

5) neHatypanus
12. MuorokpatHoe yBenuuenue konuid JIHK nomygator metogom:

1) TP

2) rubpuan3aiu

3) renp-3nekTpodopesa

4) ceKkBeHHUpPOBaHUS
2. OT4et no J1adboparopHoii padore
3. PazHoypoBHeBbI€ 32/1aHUA

Pa3noypoBHeBbIe 321aUM M 32 JaHUA
3apanust nepBoro ypoBHs (5 6a/L10B)

1. B monexyne JIHK Ha monro muTHAMIOBBIX HYKIEOTHAOB npuxoautcs 18%. Onpenennte nmporeHTHOE
coJiepyKaHue Ipyrux Hykiaeotuaos B atoi JTHK.
2. B monekyne JIHK anenunoBbsie HYKICOTHIABI COCTaBISAIOT 15% oT obmiero konumdectBa. OnpenenuTsb
IIPOLIEHTHOE COJIEP’)KaHUE APYTUX BUJIOB HYKJICOTHIOB.
3. Uccnenoanus nokasanu, 4to B u- PHK conepxurcs 34% ryanuna,18% ypanuna, 28% 1uTo3uHa u
20% anenuna. Omnpeaenute NPOLEHTHBINA COCTaB a30THCTBHIX OocHOBaHUM B yuyactke JIHK, sBustomeiics
Marpuriiei s ganHon u-PHK.
4. Monekyna u-PHK coaepxut 21% ryaHunoBbIX HYKJIE€OTHAOB, CKOJIbKO LIMTHAWIOBBIX HYKJICOTHJIOB
COAEPKUTCS B Koaupyronie nenu yyactka JJHK?

3ananus BToporo ypoBHs (10 6an/i0B)



1. Ha ¢parmente onnoii nut JJHK HyKneoTuas! pacnonoxeHsl B nocienosarenb Hoctu: A—A-T-T-11-
T-A-1I-T'-T-A-T. Onpenenure NMPOIEHTHOE COACP)KaHUE BCEX HYKJICOTHUI0B B 3TOM (pparmente JJHK u
JUIMHY T'eHa.

2. Jana monekyna JIHK ¢ otHOocuTensHOM MosekyssipHOil Maccoit 69 000, u3 Hux 8625 npuxoaurtcs Ha
JIOJII0 aJICHUJIOBBIX HyKJIeoTH10B. Halinute konuuectBo Bcex HykieoTunoB B 3toi JIHK. Ompenenure
JUIMHY 3TOTO ()parMeHTa.

3. Ecom B uenm wmonekynsl JIHK, ¢ koropoil TpaHCKpuOMpoBaHa reHeTHyeckas HWHpOpMaLus,
conepskanock 11% aneHnI0BbIX HYKJIEOTHIOB, CKOJIBKO YPAIIMJIOBBIX HYKJICOTHAOB OyJeT COAepKaThCs B
COOTBETCTBYIOLIEM eMy oTpe3ke u-PHK?

4. ®parment monekynsl JJHK conepxutr 8000 ageHMIOBBIX HYKIEOTHUIOB, 4yTO cocrtaBisier 40% ot
obmero konuuecTBa. CKOJIBKO JPYTrUX BUIOB HYKJICOTUAOB B 3TOM (hparmeHTe?

Tema 3 CTpyKTypa reHOMOB NPO- U IYKAPUOT
1. KonrpoabHas padora

Bonpocsl 111 KOHTPOJILHOMH PadoThI

ITonsiTue reHoma
OcoOeHHOCTH TEeHOMA TIPOKAPUOT
CtpyKkTypa nmpoKapuoTHUecKoro rena. Perymsaropnas obnacts. CTpyKTypa mpoMoTopa
MoHO- ¥ TOMIUCTPOHHBIE €IUHULIBI TPAHCKpUIIUU. [loHSITHE U CTPYKTYpa onepoHa
Oco0eHHOCTH TeHOMA DYKapUOT
N36e1TouHOCTS TeHOMA. [TOBTOpSIIOIIIMECS TIOCTIEIOBATEIIBHOCTH
[Tapanokc C
CTpyKTypa 3yKapuOTHYECKOTO reHa
Perynstopnas o6mnacts. CTpoeHue npomMoTopa

10 PerynaropHsie nocien0BaTebHOCTH: SHXAHCEPHI, CAJIEHCEPBI, UHCYIISITOPHI.
2. Oruer no 1a00paTopHOii padoTe

CoNoO~wWNE

Tema 4 HesinepHble reHOMbI
1. Cemmunap
Cemunap HesizepHble reHOMBI

1. Tenom BupycoB u ¢aroB. CTpoeHre reHoMa. THUIIBI TEHOMOB.

2. JKW3HEHHBIH UKI BHPYCOB M ()aroB, MyTH IOBEIEHHS BUPYCOB W (aroB B KIIETKE-XO3SUHA
(TM30TeHHBIN U TUTUYECKHIA).

3. MexaHU3MBI pEIUTMKALMU BUPYCOB H (DaroB B 3aBUCUMOCTH OT MX TeHoMa. [loHsTHe 00paTHOU
TPAHCKPHUIILIUH.

4. PHK-copepxamue u JJHK-conepxatine Bupycol, 0COOEHHOCTH CTPOECHHUS, TPUMEPHI.

5. JIHK MUTOXOHAPHIA U XJIOPOILIACTOB.

6. Bupownner. CtpoeHue, GyHKINH.

7. Ilnazmupasl. CTpoeHue, QyHKIUU.

8. Tpancno3onbsl. CTpoeHue TpaHcHo3oHA. [locaenoBaTeIbHOCTh BCTaBKU (CTPOCHHE, OTIUYHC
OT TPAHCIO30Ha). MeXaHu3M TPaHCIIO3UIINH, BUJBI.

2. Dcce
TeMbl AJI HATMCAHHUA 3CCE
1. Tloyemy MOOMIbHBIC TEHETUYECKHE DJIEMEHTHI HE 3aMOJTHSIOT CO00i BECh TEHOM
2. Moruy v UATH SBOTFOIHS 0e3 MPBITAoINX TeHOB

Tema S Mexanuszmsl pensinkanuu JJTHK
1. TecroBasi KOHTpO/IbHasi padoTa



BapuaHTbl TECTOBBIX 3a1laHUI
1. OpumKuH perIuKanum — 3To
1) depmenT, HEOOXOAUMBIHN /TS IPOLIECCa PETITHKAIINH;
2) TOYKa OKOHYAHUS PEIUTUKALINU;
3) ctpykTypsl, yaep;xkuatoiue nenu JIHK B oHo1IEIOUE€YHOM COCTOSIHUU
4) Touka, B KOTOPOM HaYMHAETCA MPOLIECC PEIUTHKAIIII
2. BoibepuTe 0uH NpaBUIbHBINA OTBET
JHK-nuraza:
1) He BXOIUT B COCTaB PEILTMKATUBHOTO KOMILIEKCA;
2) cunrtesupyeT pparmentsl nenei JJHK;
3) «cmmBaer» pparmenTsl OKa3aku;
4) karanusupyet ruapoaus 3' 5' dochoausbupHoii CBA3M.
3. CunHTe3 TUANPYIOLEH U OTCTAIOIIEH 1Ienel OCYIECTBISETCS
1) B 01HOM HalnpaBJICHHH;
2) B IPOTUBOINOJIOKHBIX HalPaBJICHUSIX;
3) KaK B OZJHOM, TaK M B IPOTUBOMOJIOKHBIX HAIIPABIECHUSIX
4. Tlpu peruiMKanuu MpoOUCXOAUT
1) onnoBpemenHoe yaBoenue obenx nureit JTHK;
2) cHayaja yJBauBaeTCs IepBas HUTh, a YePE3 HEKOTOPOE BPEMsS BTOPAs;
3) yaBauBaetcs ToiabKo oqHa u3 Hured JJHK
5. Beibepute 0cOOEHHOCTH PEIUIMKALIUN, XapaKTEPHbIE JUISl 3YKapHOT
1) pernnukanus OCyIecTBISETCS TOIbKO B OJHOU TOUYKE;
2) pemuKanus OCyIIeCTBIISETCS Cpa3y B HECKOJIBKUX TOYKAX;
3) perMKaius IpOUCXOAUT B OJTHOM HANpaBICHUH OT TOUKH Hayalla PeriuKallny;
4) peruKanusi MPOUCXOTUT B 00OUX HAMPABICHHUIX OT TOUYKH HavaJla PeIUTHKAIUY;
5) peruKanus IPOUCXOAUT B OJTHOM HIIM 00OMX HAMpaBICHUSAX OT TOUKH Hayalla PerTuKaluu

Tema 6 MexaHu3MbI TDAHCKPHUIILNHA H €€ PeryJasus
1. TecroBasi KOHTPOJbHAs paboTa
BapuaHTbI TECTOBBIX 3alaHUN
1. PHK-nmonumepasa HaunHaet pacruietanue mosekynsl JJHK B
1) TtepmuHarope;
2) B 10-0ii moCI€0BATEILHOCTH TIPOMOTOPA;
3) B obmactu omeparopa;
4) B 35-0if mOCIEI0BATEIBHOCTH IIPOMOTOPA
2. Paznuuus B Habope OeNTKOB U3 pa3HbIX TKaHEl yenoBeka 0OBSACHIETCS TeM, UTO:
1) B pa3HBIX TKaHSIX SKCIIPECCUPOBAHbI Pa3HbIE TE€HBI;
2) TEHOM Pa3HbBIX THIOB KJIETOK pa3jIHyeH;
3) reHbl O€NIKOB, HE CBOMCTBEHHBIX JaHHOM TKAHU, CTOMKO PEIPECCUPOBaHbI;
4) cToliKo penpeccupoBaHHbIE T€Hbl HE aKTUBUPYIOTCS (PaKTOpaMu BHEIIHEH U BHYTPEHHEH cpe/ibl
3. CaitneHncepsbl
1) yBeIMUYUBAIOT F€HHYIO aKTUBHOCTD;
2) yMEHbIIAIOT T€HHYIO aKTUBHOCTD;
3) uarudupytor PHK-nonumepazy
4. Matpuunas nens [JHK
1) unentnuna MPHK;
2) xommuiementapaa MPHK;
3) obpaTtHO npotuBononoxHa MPHK;
4) ne umeet Huuero oomero ¢ MPHK
5. Y3HaBaHHE IPOMOTOpPA IPOUCXOIUT
1) curma cyObenuHHIIEH;
2) OCHOBHBIM (pepMEHTOM



Tema 8 Tpancasiuus
1. TecroBasi KOHTpPoOJbHasI paboTa
BapuaHTbl TECTOBBIX 33/1aHUN

1. T'enernueckuit KOx:
1) mopsimok uepenoanus Hykineotu 108 B JIHK;
2) nopsnok uepenoBaHus HykieoTu 108 B PHK;

3) croco6 3amucu NepBUYHON CTPYKTYPhI OCIKOB C MOMOIIBI0 HYKJICOTHUIHON MOCIEA0BaTEIbHOCTH

JAHK wnu PHK;
4) Habop reHoB, onpeaesomuil (HEHOTUITHYECKHUE TPU3HAKU
2. AHTUKOJIOH:
1) tpumiet mykieotunoB JJHK, kogupyromuii oqHy aMUHOKHCIIOTY,
2) mecTo npucoearHeHns aMuHoKucnoTel K TPHK;
3) tpumuiet nykieotuaoB TPHK, kommiementapusiii kogmony MPHK;
4) 6eccmbicinennsiit kogon MPHK;
5) Tpuruier nykineotuaoB PHK, kogupytonuii oqHy aMHUHOKHUCIIOTY
3. B cunTese Oenka y IpoKapuoTOB U 3YKapUOTOB yYaCTBYIOT:
1) maPHIT;
2) SSB-0enkw;
3) pubOCOMBI;
4) HyKJIEOCOMBI
4. COOTBETCTBHE MEXAY CBOMCTBAMH OMOJIOTUYECKOTO KOJIa M UX OCOOCHHOCTSIMH
A - BBIpOXKIEHHOCTD
b - YauBepcanbHOCTB
B - CnenuduvnocTtsb
I' - OnHOoHaANpaBIEHHOCTH
1) kogonst MPHK cuntbiBatoTcs B HanpaBiaeHuH oT 5' Kk 3' KOHILY
2) oJlHa aMUHOKHCIIOTa MOXKET KOJIMPOBATHCS HECKOJIBbKUMH TPUILJIETAMU
3) 6MOJIOrMYECKH KO/ BCEX OpPraHU3MOB €/IMH
5. AanTOpHBIMU MOJIEKYJIaMU B IIPOLIECCE TPAHCIISLIMU ABIISIOTCS
1) pPHK;
2) MPHK;
3) puboCcoMBI;
4) TPHK;
5) aMHUHOKHCIIOTBI
6. 3arpy3ka TPHK - ato
1) oOpa3oBaHue CTPYKTYPBI «KJIEBEPHOTO JIUCTA;
2) coequHenue ¢ kogonom MPHK;
3) coenquHeHune ¢ pubOCOMOIi;
4) npucCOeMHEHNE COOTBETCTBYIOIIEH aMUHOKHUCIIOTHI

Tema 9 Penapanus IHK u ee BuabI
1. TecroBasi KOHTpoOJIbHAs padoTa
BapuaHTbl TECTOBBIX 3a1aHUI
1. Boibepu ouH HenpaBUIIbHBINA OTBET.
depMeHTHI penapaluu:

1) JHK-rmuko3wnassl  paspymaroT N-TIMKO3HIHYIO CBSI3b  MEXIY JA€30KCHPHOO030H U

MOBPCIKACHHBIM OCHOBAHUCM;

2) DBHIOHYKJIea3bl ruapoiamsyor 3 5" dochomuddupHyro  CBA3b

MUPUMHUIMHOBBIMU HYKJICOTHIaMH;
3) 9K30HYKIIEa3sl yAAISIOT TOBPEKACHHBIN yuacTok 1enu JJHK;
4) JHK-momumepasa B cunresupyer pparment nenu JHK;

TOJBKO

MEXIY



5) JIHK-nuwraza xatammsupyer oOpasoBanue 3' 5' docdommddupHoil CBSI3M MeXIy BHOBb
CUHTE3UPOBAHHBIM U OCHOBHBIM ydacTkamu nenu JJHK
2. BeiGepute yTBEpKIE€HUE, KOTOPOE MPEAIIECTBYET OMMCAHHOM CUTYalluu
B xone penapanuu:
1) sHIOHYKII€a3a ONpEeesieT MECTO MOBPEKACHUS;
2) BK30HYKJI€a3a «BbIPE3aeT» MOBPEKACHHBIN y4acTOK;
3) AHK-monmmepasa B mocTpauBaeT MOBPEXKICHHYIO IETIb;
4) mon neicTBueM yabTpaduoneToBbix ydei B rienu JJHK 00pa3yroTcss mupuMUuAMHOBBIC TUMEPHI,
5) AHK-nurasa coequHsieT OCHOBHON M HOBOOOPa30BaHHBINA yYaCTKU HEMH
3. BeiGepute ouH paBUIIbLHBIA OTBET
AIlypyuHOBBIE HIOHYKJIEA3bI:
1) oTHOCATCS K KJlaccy Jinas;
2) aKTUBUPYIOTCS B S-(a3y KICTOYHOTO LUKIIA;
3) 00pa3yroT alypHHOBBIE CANUTHI;
4) OTHICIUIAIOT 10 OJJHOMY HYKJICOTHAY ¢ 3' KOHI[a moBpexkaeHHo# menu JJHK;
5) pacrmosHaroT anmypuHOBBINA CalT
4. TloctaBbTe B MPABUWIHLHOM MOCIEAOBATEILHOCTH COOBITHUS, TPOUCXOISIINE TIPU Perapaluu
1) coequHeHNe HETTOBPEKICHHOTO U BHOBb CHHTE3MpOBaHHOTO yuacTkoB 1enu JJHK;
2) ynajeHue oBPeXkIEHHOTO YIaCTKa;
3) ompezneneHue MecTa MOBPEKACHHUS,
4) nocTpoika MOBPEKICHHOM e
5. BeiOepuTe TUIIBI TOBPEKICHH, KOTOpPbIE YCTpaHs0TCA (hepMEeHTaMU pernapanuu
1) nesaMUHUPOBAaHHBIE HYKJIEOTH/IbI;
2) nuMepsl TUMUHA;
3) KOMIUIEMEHTapHasl Mapa MOBPEKIECHHBIX HYKJICOTHIOB;
4) auuaMpoBaHHBIC HYKJICOTH/IbI;
5) IPOYKTHI IETYPUHU3ALMHI HYKJICOTHIOB
6. YcTaHOBUTE COOTBETCTBUE
A. Perumukarnus
b. Penapanus
B. O6a
I'. Hu oqun
1) cuntes nenu uaet ot 5' k 3' KoHITY
2) CUHTE3UPYIOTCS JABE HOBBIE 1IeTIH (HUTH)
3) mpotiecc He cBsi3aH ¢ (hazaMu KIETOYHOTO UK
4) MpOYKT HE KOMIUIEMEHTAPEH MaTPHIIE

Tema 10 MoJuekyJsipHble OCHOBBI KaHueporeHe3a. MoJieKyJasipHbIe OCHOBBI JBOJIIOLMH,
auddepenunpoBku pa3BuTusa U crapeHus. [Iporpammupyemasi kieTouHas rudesnb
1. Ko/uiokBUYM

MonexynsipHasi OnoOTHs KaHIIepOoreHes3a:

T'eHbl, OTBEYAIOIINE 32 OHKOTEHE3;

IIpUMEpbI BUPYCHOT'O OHKOTEHE3a;

MIPOTOOHKOT'€HBI M OITyXOJIEBbIE CYPECCOPHI;
KaHILIEpOTEHHBIE ar€HThl U UX BIIMSHUE HA TKaHMU.
ArnonTo3:

MycKOBbI€ (PaKTOPHI U OMOJIOTUYECKAs POJIb;
Mopdonoruueckne u OMOXUMHUECKHE TPU3HAKU alloNTo3a;
MEXaHH3M arfoITo3a.

KoHTpob KieTkH 3a MPOX0KAEHUEM KJIETOUHOTO IUKJIA.

NDe e ¢~ 0 0 0 0



3. MornekysipHble OCHOBBI 3BOJIIOLINY.
4. MounekynsipHble OCHOBBI AUPHEPEHIUPOBKU Pa3BUTHSL.
5. MonekynspHble OCHOBBI CTApEHUS.

KpuTtepumn o11eHKH TeCTOBBIX 3aJaHUI:

- OLICHKA «OTJIMYHOY» BBICTABIISIETCS CTYICHTY, €CIIM OH OTBETWJ mpaBuibHO Ha 85-100 % TecToBBIX
3aJIaHUi;

- OIIEHKA «XOPOIIIOY», €CIIU CTYACHT OTBeuaeT BepHo Ha 70-85 % 3amanuii;

- OLICHKA «Y/OBJIETBOPUTEILHO» IIPH O0TBETE HA 55-70 % TECTOBBIX 3a/IlaHUI;

- OLICHKA «HEYIOBJICTBOPUTEILHO» IIPH OTBETE MEHEe, ueM Ha 55%.

=

oo

Tembl pedepaToB
MounekynsipHbIe MEXaHU3MBI allONTO3a
I'enernyeckas mpupoa OHKOTeHe3a
TenomepHas Teopust CTapeHus
[Tonumepasnas nennas peakius. Crenuduka u npuMeHEeHHE
Hcnonbs3oBanre MOJIEKYISIPHONU OHMOJIOTHH B CYyJIeOHON MEIUIIHE
TpancrenHnast TeXHOJIOTHUS
Hcnonb30BaHen MOJICKYISIPHOM OHMOJIOTHN B THATHOCTUKE
I'enneble cymecTBa
MonexyssipHasi OMOJIOTHsI BUPYCOB
0. Metozpl BbIIEICHHS U aHAIN3a HYKJICMHOBBIX KHCIOT
11. OcHoBBI reHHOM Tepanuu
12. Metosl uccieIoBaHUsS B MOJIEKYISIPHON OMOJIOTHU
13. Hcnonb30BaHME TPAHCTCHHBIX H HAKAYTHPOBAHHBIX JKHBOTHBIX JIJISl PEIICHUS TIPOOJIeM OHOIOTHH
pa3BUTHUS
14. Metoas! aHanv3a reHoMa
15. TpakTudeckasi reHHas] HHKEHEPHS

BOoo~NoGa~WONE

TeMbl JOKJIAA0B, COOOIIEHUI
Crpoenue u pyHkiuu pazanusbix Bugos PHK
HoxkazarensctBo poiu JIHK B nepenaue HaciaencTBeHHOM HH(popMaiu
[IpoctpanctBennas ctpykrypa JHK (otkpsitue mogenu JJHK JI.Yorconom n ®@.Kpukom)
Caremnutabie JIHK
I'omeo3ucHbIE reHBI
PHK-conepxamue un JJHK-conepxatune Bupycel
Carennmurtabie JJHK
I'omeo3uCHBIE TEHBI

NN E

Hepeqeﬂb IK3aMCHAIIMOHHBIX BOIIPOCOB

Henu, 3a1auu ¥ NEepPCIEKTUBBI MOJIEKYIISIPHOM OMOJIOTHH.

MecTto MOJIEKYNISIpHOH OHOJIOTHM B CHUCTeME OHOJIOTUYECKHUX HAyK, B3aWMOCBSI3HM C JAPYTUMH
OTpaciasiMU 3HaAHUS.

Metoabl MCCIEOBAaHUS: MMKPOCKOIUS, Xpomarorpadus, s3JexkTpodope3, KynbTypa KIETOK,
PEHTTEHOCTPYKTYPHBIH ~ aHalW3,  OECKJIETOYHbIE  CHCTEMBbI,  MOHOKJIOHAJIbHbIE  aHTHUTENa,
PaguOAKTUBHBIE U30TOIIBL.

Metoasl pekomOuHanTHBIX JIHK: KIOoHUpOBaHue, moiMMepasHas LenHas peakius, CEeKBEeHUpOBaHUE,
pectpukTtazHoe pacmieruienne JJHK, ruGpuamn3arusi.

Co3aHne UCKYCCTBEHHBIX T€HETUYECKUX MPOrpaMM; OaHKH HYKJICOTUAHBIX TOCIE0BATEIbHOCTEH.
[Iporpamma «I'eHOM YesoBeKay.

['eHOMHAas1 JAKTUIIOCKOMHUS; TeHETUYECKU JETEPMUHUPYEMbIe OOJIEC3HH.



8. HyxiienHoBble KuciOTHl. IlepBUYHas CTPYKTypa HYKJICHMHOBBIX KHUCIOT: CTPOCHUE HYKICOTHAOB, UX
coenunenue. Bropuunas ctpykrypa JIHK; momumopduzm JJHK.

9. Paznoo6pasue ¢opm PHK; o¢ynkuum PHK. Crpykrypa  xpomartuHa;  TelOMEpHBIE
nocienoBarensHocTH JIHK.

10. CtpykTypa T'€HOMOB NpPOKapHOT; CTPYKTypa NPOKAPUOTHUYECKHX T'EHOB. MOHOIMCTPOHHBIE H
MOJIMLIUCTPOHHBIE €IMHUIIBI TPAHCKPHUIILIUHU, OTIEPOHBI.

11. I'enom sykapuort. IlocnenoBaTeosbHOCTH HYKJIEOTHAOB AYKAPUOTHUUECKOTO N'€HOMA: YHUKAJIbHBIE U
MTOBTOPSIFOLIMECS T€HBI, IICEBJOTE€HbI, CEMENCTBA MOBTOPAOIIMXCS NociieoBaTenbHocTel. CTpykTypa
9yKapUOTHYECKUX T'€HOB.

12. Tannemusie moBTopbl. CateumutHas JJHK. 'oMmeo3ncHbIe TeHBI.

13. Hesinepubie reHombl. ['eHOM BHpycoB u ¢aroB. CtpoeHue BUpycoB U (aros; opMbl TeHOMA BUPYCOB
u (aros.

14. ’)Kv3HeHHbII UK U ITyTH [TOBEACHMS BUPYCOB B KJIIETKEXO0351MHA; MEXAHNU3MbI PEIJIMKALUU BUPYCOB B
3aBUCUMOCTH OT THIIA F€HOMA.

15. IHK-conepxamue Bupycel, PHK-conepskamiie Bupycsl u garu; oOpaTHas TpaHCKPHITLIUSI.

16. IHK muToxonapuii u xsnoporuiactoB. CTpoeHne 0aKTepHalbHbIX TUIa3MHT; TPAHCIIO30HBI.

17. Mexanusmbl perukanmu JIHK, nomykoHcepBaTHBHBIM Tun perukanuu. Hauano pensukanuw,
(hepMeHTBhI, y4acTBYIOIIHE B MPOIIECCAX PEITHKAIIIH.

18. Cunre3 mumupyromeid n orcraromei nenu JJHK. Tepmunanus permmmkanuu JJHK u pacxoxnenue
JIOUYEPHUX CHUPATIEH.

19. Mexanu3mbl TpaHcKpumuuud. OCOOCHHOCTH TPAHCKPHIILMU TPOKApUOT M 3yKapuoT. Perymsanums
TPAHCKPUIILINH.

20. Iponeccunr IHK: xanupoBanue, moaua eHUIMPOBAHHE.

21. Crnnaticunr JIHK, anpTepratuBHbIN crutaiicuar JJTHK

22. MexaHu3Mbl TpaHCISAIUH. [ '@HeTWYeCKU KOJ M ero CBoicTBa; crpoeHue u cmoiictBa TPHK u
pubocoMm.

23. Pamka cumThIBaHMS, OTKpHITas paMka cuuTbiBaHUs. CuHTe3 Oenka Ha matpuuynoit PHK, ywacrtue
puOOCOM: MHULIMAIUS, DITOHTAIUS M TEPMUHAIIHS TPAHCKPUIIIIHH.

24. Perymsiuus TpaHcisinui. @OpMHPOBaHUE POCTPAHCTBEHHOHN CTPYKTYPHI OEIIKOB.

25. Bosmoxkueie moBpexxaenus JHK. Ilospexnenne ueneit JHK. Penmapanus JHK: Tumns
penapupyomux CUCTEM U UX OCOOCHHOCTH.

26. MyTanui TOBPEXIECHHUS OCHOBAaHUI: MHCCEHC- M HOHCEHCMYTAlluW, MNEepPecTpoiika, 3aMelleHHE,
BCTaBKa U BBINAJCHUSI OCHOBAHUN; THIPOJIUTUYECKOE BBIIIEIIJICHUE U J1I€3aMUHUPOBAHUE OCHOBAHUIA,
00pa3oBaHUl TUMEPOB TUMHHA.

27. MonexynsipHbIe OCHOBBI KaHIleporeHe3a. OHKOTEHBI.

28. MonekymsipHble OCHOBBI BOIIOIHH, AU HEPEHIIUPOBKY Pa3BUTUS U CTAPEHUS.

29. MonekynsipHbIe MEXaHU3MBI PETYISIIIUN KJIETOYHOTO [IUKJIA.

30. [Iporpammupyemasi KieTouHasi THOENb.

Tabauua 9 — Ilpumepsl OLIEHOYHBIX CPEICTB ¢ KJIKYaMH IPABUJIbHBIX OTBETOB

. Bpewms
Ne Tun [IpaBusbHBIM p
dopMynupoBKa 3aJaHUs BBITIOJTHEHHS
n/m 3aIaHus OTBET
(B MHHYTaX)

Kon u HammMeHOBaHMe NPOBepsieMOli KOMIIETEHIMHT
OIIK-8. CnocobeH OCyIIecTBISATh MEAaroTHYECKYI0 JEeSATEIbHOCTh Ha OCHOBE CIEIUATbHBIX
Hay4HbIX 3HaHUU

1. 3amanue | @opmupoBaHue BTOpuyHON CTPYKTYpsl JJHK 1) BotOpOAHBIX CBSI3EH 2
3aKPBITOTO | MPOUCXOUT 3a CUET
THUIIA 1) BOIOPOAHBIX CBs3EH

2) NOHHBIX CBS3EH
3) CIoXKHOAPHUPHBIX CBA3EH
4) rupoOOHBIX B3aMMOCHCTBUI




Bpewms

Ne Tun [IpaBubHBIM
Wi | samamms dopMyIHpOBKa 3aJaHUs oTBET BBINOJIHEHUS
(B MUHYTaX)

5) KOBaJIGHTHBIX CBSI3EH

2. Onpenenenne HYKJICOTUAHOW | 4) CeKBEHUPOBaHUE 2
[I0CJIEI0BAaTEIbHOCTH Ha3bIBACTCS
1) amnmuduxanms
2) KJIOHUPOBaHHUE
3) rubpuau3anmst
4) CeKBEHHPOBaHHUE
5) aeHaryparus

3. OpUKUH pEeTUKAluU — 3TO 4) TouKa, B KOTOpOH 2
1) depmenT, HEOOXONMMBIH I MpoIlecca | HAYMHAETCS MPOIIECC
PeIUINKALINY; pETUTUKAIIN
2) TOYKa OKOHYAHUS PeTINKALINY;
3) crpykrypsl, yaepxwuBaromue nenu JIHK B
OJHOLIETIOYEYHOM COCTOSIHUH
4) Touka, B KOTOpPOH HayMHAETCA TpoOIlecc
peIUTHKAIIAN

4. PHK-momumepaza HAaYMHAeT  paciuieTaHue | 2) B 10-o# 2
mosnekyinsl JJHK B M10CJIEI0BATEIIBHOCTH
1) TepmuHarope; IpOMOTOPA;
2) B 10-0ii mocie0BaTEIbHOCTH IPOMOTOPA;
3) B obsacTu omepaTopa;
4) B 35-0ii MOCIEAOBATEIBLHOCTH TIPOMOTOPA

5. I'eHeTnyeckuii KOA: 3) cmoco®  3amucu 2
1) mopsimok yepenoBanus HykieotunoB B JJHK; MEPBUYHOU CTPYKTYpHI
2) mopsAoK YepenaoBaHus HykiIeoTunoB B PHK; 0OETKOB C TMOMOIIBIO
3) cnocob 3anucu NepBUYHON CTPYKTYPBI OCITKOB | HYKJICOTHIHON
C TMIOMOIIBIO HYKJICOTHIHOM ITOCIIEIOBATEIbHOCTH | [IOCIIEI0BATEIbHOCTH
JHK nnmu PHK; JHK wnmu PHK;
4) Habop TEHOB, OTIPEICTISIONINI
(heHOTHNNYeCKUE MPU3HAKU

6. 3amanne | @parment ™mosekynsl JIHK comepsxur 8000 | T — 8000 (40 %) 10

OTKPBITOTO | aJ€HMIOBBIX HYKJICOTHIOB, uT0 cocTasisieT 40% | G —2000 (10 %)
THIA ot obrrero komuuecTBa. Ckombko apyrux Bumos | C — 2000 (10 %)

HYKJICOTHJIOB B 3TOM (pparmenre?

7. Hana wmonekyna JHK ¢ orHocurtensho#t | 100 - ob1iee 10
MoOJIeKyJsspHOit Maccor 69 000, m3 HuUX 8625 | KOIUIECTBO
MPUXOANUTCS Ha JIOJII0 aICHIIOBBIX HYKJICOTHIOB. | HykineotunoB  JIHK,
Hafingute KonmmdecTBO BCeX HYKJIICGOTHIIOB B ATOW | juinHa (parmMeHTta 34
JHK. Onpenenure mymHy 3T0r0 (hparMeHTa. M, A — 25, T -25, G

—75C-75

8. Ha ¢parmente onnoit anti JJHK HykmeoTuasr CymMma HYKIIEOTH]IOB 10
pacrookeHsl B HocienoBarenbHocT: A—A-T— | 24, A=T=8
T-II-T-A-II-T-T-A-T. Onpexnenure aykiaeotunoB 33,4 %,
MIPOLIEHTHOE COZIepKaHKEe BCEX HYKIEOTHIOB B G=C= 4 nyxieoruna
stoM (pparmente JHK u nimny rexa. 16,6 %

9. Ecmu B wmemm wmonexynst JAHK, ¢ xortopoit | 11 % 5
TPaHCKPHOUPOBAaHA TeHETHUYECKas WHPOpMaIus,
comepxayiock 11% ameHWIOBBIX HYKJICOTHIOB,
CKOJIBKO  YPalUWIOBBIX HYKJICOTHAOB Oyzaer
COJIEpKaThCsl B COOTBETCTBYIOIIEM €My OTPE3Ke
u-PHK?

10. B wmonexyne JIHK anenunoBeie Hyxieotuasl | A=T =15% 10
cocraBiaaroT 15% or obmero koauuectBa. | G=C =35%




o Bpewms
Ne Tun [IpaBubHBIM P
dopMyIHpOBKa 3aJaHUs BBINOJIHEHUS
n/m | 3agaHus OTBET
(B MUHYTaX)

OnpenenuTs MPOIEHTHOE COACPKAHUE IPYTUX
BHJIOB HYKJIEOTHJIOB.

7.4. MeToan4yeckne MaTepUaJibl, ONpeeJsiiOlMe NMPOUeaypPbl OLEHUBAHUS Pe3yJbTATOB
00yuyeHus 0 TUCHUILINHE (MOIYJIIO)

Kypc MonekysipHas OMOJIOTHSI COCTOUT U3 MaTepHalia TEOPETUYECKOT0 U MPUKIIAJAHOTO XapaKTepa,
KOTOPBIM M3/1araeTcsi Ha JISKIHUAX, IPAKTUYECKH OCYIIECTBIISIETCS IPU MPOBEACHUH MPAKTHYECKUX padoT,
1abopaTopHbIX PabOT M CEeMUHAPCKUX 3aHATUN, a TaKKe YaCTUYHO BBIHOCHUTCS HAa CaMOCTOSITENIbHOE
U3yuyeHHe JoMa U B HAyYHO-MH(POPMALMOHHBIX LEHTpax. TeopeTHueckue 3HAHUS, MOJTYYECHHBIC H3
JIEKIMOHHOTO Kypca, 3aKpeIUISIOTCS Ha NPAaKTHUYECKUX U CEMUHApPCKUX 3aHATUsAX. [IpomexyTrounble
Cpe3bl 3HAaHWH MPOBOIATCS MOCIE U3YYEHHs] OCHOBHBIX pa3eiioB JUCIHMILIMHBI B (popMe KOHTPOIBHBIX
paboT, Ha ceMuHapax, KOJUIOKBHUyMax. [IMCIUIIINHA 3aKaHYMBAETCS 9K3aMEHOM.

Jnis sK3aMeHa CTyIeHT JOJDKeH HaOpaTh MO HWToraM u3ydeHust aucturiuimabl 100 6amios.
[TonoBuny stux 6amioB 50 % cryaeHT HaOupaeT B BHAE pelTMHra B TeueHue cemectpa, 50 % -
3apabaTbIBacT Ha dk3ameHe. [ cemecTpoBOro pelTHHra HE0OXOUMO UMETh TOJIOKUTEITHHBIC OIICHKH
[0 TPOMEXKYTOYHBIM aTTEeCTalUsM, aKTUBHO I[OCElaTh MU paboTaTh Ha CEMUHAPCKUX 3aHATHSX,
BBIIIOJHATh JlabopaTtopHble palOoThl. IIpoLeHTHBIM BKJIAA B MTOTOBBIM pe3yiabTaT ATHUX TpeX
COCTaBJISIOIIHX:

— IIOCEI[aEMOCTh —10 %;
— yCHEeBaeMOCTb 10 UTOTaM MPOMEXKYTOUHbIX arrectaiuii — 20 %;
— MpaKTHYECKue paboThI —20 %.

B  Tewuenme Bcero OOy4YeHHMsS ~ CTYICHTHI  BBINOJHSAIOT  WHAWBHUIYAIbHBIC  3aJlaHUs,
pa3pabaTbIBaeMbIMH MPETIOAABATEISIMU 110 BCEM M3y4aeMbIM TeMaM Kypca, MOTYT BBIIIOJIHATH pedepaTsl,
JOKJIaJIbI, COOOIICHHUSI.

OCHOBHBIMH IeJIsIMHU BBECACHU S 63J'IJ'II)HO'I)€I71THHFOBOI7[ arTeCTalluun SABJIAKOTCA:

1. CtumynupoBaH#€e MOBCEIHEBHON CUCTEMAaTUYECKON pabOThI CTYIEHTOB;

2. CHWKEHUE POJU CIIy4ailHOCTEH Mpy caue SK3aMEeHOB U/WJIM 3a4€TOB;

3. [1oBbIlIeHHNE COCTSI3ATENBHOCTH B yueOe;

4. UckmoueHne BO3MOKHOCTH IPOTEKUPOBAHMS HE OUEHb IIPUIIEKHBIX CTYJI€HTOB;

5. Co3nanue OOBEKTHBHBIX KPUTEPHEB MPH OMpEACEHUH KaHAWIATOB Ha MPOJOJKEHHE OOydYeHHS
(MarucTparypa, acnupaHTypa U T.11.);

6. [ToBbIlIEeHNE MOTUBAIIMH CTY/IEHTOB K OCBOCHHIO TIPO(ECCHOHATBFHBIX 00pa30BaTeNbHBIX MPOrPaMM Ha
0a3e OoJiee BHICOKOM nuddepeHInay OleHKNA Pe3yIbTaTOB UX yUeOHOM paboTHI;

Tabéauua 10 — TexHoJsiornyeckasi KapTa peiiTHHIOBBIX 02JJ10B N0 THCHHUIJIMHE (MOIYJII0)

KonuuectBo MakcumanbsHoOE Cpok
No KonTponupyemsie "
MEPOTPHUATHIA KOJIMYECTBO MpeACTaBICH
n/m MEPOTIPUATHS
/ GaIbl OamIoB 158
OcHOBHOI 0.10K
1. OTBeT Ha 3aHIATUH 3/2 6 Ilo
pacnucaHuio
2. | OtBeT Ha CEMHHAPCKOM 3aHSITHH, 2/5 10 ITo
KOJUJIOKBUYME pacnucaHuio
3. Perienue 3anau ITo
a 3/3 9
pacnucaHuio
4, KouTponsHasa pabora ITo
p p 3/5 15
pacnucaHuio
Bcero 40 -




KomnuectBo MakcumanbHOE Cpok
No KonTponupyembie .
Wi MepOTpUATHS MEPOTPHUSTHIA KOJIMYECTBO MpeACTaBIICH
/ GabI OaioB ust
BbJjok GonycoB
5. | [locemenue 3ansaTuin 5 ITo
pacIycaHuio
6. | CBOeBpeMEHHOE BBIIIOJHEHHE BCEX 5 ITo
3aJIaHAM pacrucanuio
Bcero 10 -
JlomoiHUTEIbHBII 0J10K
7. | DK3aMeH B xonne
cemecTpa
Bcero 50 -
HUTOI'O 100 -
Taoauna 11 — Cucrema mrpadoB (111 0THOT0 3aHATHA)
ITokazarenn bann
Hapymenne yueGHOM TUCITUILINHEI -1
IIpomnyck 3ansATHs 6€3 YBAKUTEIBHON MPUINHBI -1
Tadmuma 12 — Illkana nepeBoja PEeHMTHHIOBBIX 0aJIJIOB B HTOrOBYI0 OLEHKY 3a CeMecTp

10 JUCUMILIMHE (MOTYJII0)

Cymma 6amioB Orerka 1o 4-0aIbHOM MIKale

90-100 5 (OTIUYHO)

85-89

75-84 4 (xoporo)

70-74

65-69 3

60-64 (YAOBIETBOPUTENBHO)
Huxe 60 2 (HeyIOBIETBOPHUTEIHHO)

HpI/I peam3ann AU CHUIIIIMHBL (MOI[y.]'ISI) B 3aBUCUMOCTH OT YpPOBHSA MOATOTOBJICHHOCTU
o6yqa}01u1/1xcs[ MOTYT OBITH HCIIOJIB30BAaHBI MHEIC q)OpMI)I, MCTOABI KOHTPOJIA W OUHCHOYHLIC CPCACTBA,
nucxonada u3 KOHerTHOfI CUTyalluu.

8. VUEBHO-METOJUYECKOE 1 ”THOOPMAILIMOHHOE OBECIIEYEHUE
JUCHUILIMHBL (MOLYJIS)

a) OcHoBHas JMTEpaTypa:

1. KonunueB A.C. MonekynspHas 6uoinorus : gon. YMO no cnenuasbHOCTSIM IeJarornyeckoro
o0Opa3oBaHMs B Ka4eCTBE YUeOHUKA JIJISI CTYJICHTOB BY30B... 110 CIIeIIUAIBHOCTH "buomnorus". - 2-¢
u3n. ; ucrnp. - M. : Akagemus, 2005. - 400 c. - (Briciiee npodeccruoHaibHOE 00pa3oBaHue).

2. MonexynspHaas ouonorus. CTpykTypa u GyHKIuu 6enkoB : yueOnuk / B.M. Crenanos. - 3-¢ u3.
— M. : Usn-Bo Mock. yH-Ta : Hayka, 2005. — 336 c. URL: http://www.studentlibrary.ru/(3bC

«KoHCYNnbTaHT CTyZEHTa»).

0) JomosiHuTEILHAS JIUTEpaTypa:
1. Anomkuna E.B. MonekymnspHas Ouojorusi: y4eOHO-METOAMYECKOE IMOCOOME ISl CTYJAEHTOB,
oOyvaroruxcsi mo crenuanbHOCTsIM:  020201- buonorus, 020803- buoskonorus, 050102-
buonorus, no nanpasnenuto 510600- EcrectBeHHOHayuHOE 00pa3zoBaHue. [DIEKTPOHHAS BEpCHUs


http://www.studentlibrary.ru/

10.

u3naHus pasmenieHa Ha OOpasoBarenbHOM uHTepHeT-moprane AI'Y]. - Acrtpaxanb
Actpaxanckuit yH-T, 2007. - 221 c.

AnekceeB B.M. IlpuknagHas MonekyispHas Ouojorus : yaeOHoe mocobue . - u3a. 2-¢ ; UCTpaB.
- M. : KomKnmura, 2005. - 200 ¢

Bemukos B.A. Ilpaktukym mo monekymnsapHoi Ouonoruu. Metoasl JIHK-nuarnoctukm : y4e6.-
METOJ. M0c00. s cTyA. Ouonornyeckoro ¢gakynpreTa, 00yd. mo crer. 020201 - "buonorusa". -
Caparos : Hayka, 2008. - 48 c. : ui. - (CaparoBckuii roc. yH-T uMm. H.I'. UepHbliieBckoro).
Monekynsipuas 6uonorusi: CTpykTypa U OMOCHHTE3 HYKJIEHHOBBIX KUCIOT : yuel. JUisi By30B /
noa. pen. A.C. Cnupuna. - M. : Beicu. mkosa, 1990. - 352 c.

Mymkamb6apos H.H. Monekynsapras Ouonoruss : pek. YMO 1o MEIMIIMHCKOMY U
(dapmareBTHUeCcKOMY 00pa3oBaHHiO By30B Poccuu B kadecTBe yu4eOHOTO MOCOOUS ISl CTY/ICHTOB
Me/I. BY30B. - 3. 2-¢ ; ucnp. - M. : Menunuackoe nHbopMarmonHoe areHTcTBo, 2007. - 536 c.
Hyxneunosbie kucnotel. Ot A 1o S / pen. C. Mromnep; nep ¢ aura. A.A. Cuntonmnza u H0.B.
Kucenesoii, mox pea. A.A. beictpunikoro u E.I'. I'puropeeBoii. - M. : BUHOM. JlabopaTtopust
3nanui, 2012. - 413 c.

[TpuHIMIBI 1 METOABI OMOXUMHUH U MoJeKyisipHOi O6uonoruu / pen. K. Yuncon u JIx.Yomnkep;
nep ¢ anria. T.I. Moconosoit u E.}O. bosenek-Pewernsk, nox pexn. A.B. Jleamosa u B.U.
Tumkosa. - M. : BUHOM. JlaGopatopus 3nanuii, 2012. - 848 c. + 4 c. uB. BKI. : . - (MeToas! B
OuoIIoTHN).

Cnupun A.C. MonekynspHas Ouonorus. Puéocomsl u Ouocuntes 6enka : yued.; Pexk. YMO mno
KJIac. YH-T. 00pa30BaHHUIO B Ka4eCcTBE yuel. Ui CTYIEHTOB BY30B ... [T0 HarpasiieHHo "buonorus
u O6mour. crerr. - M. : Akagemus, 2011. - 496 c. - (Boicur. mpo¢. o6pa3oBanue).

TectoBble 3aJaHUS [0 MOJCKYJISIPHOW OMOJOTHU [DJIEKTPOHHBIH pecypc]| : METOi. peK. s
CTYIEHTOB oOyuarommxcs 1o crneuuansHocTsaM: "buonorus", "buoskonorus", "buomorus c
JOTIOJTHUTEIBLHON CHEUaIbHOCTBIO" M 10 HamparieHuio "EcTecTBeHHOHayuHOE 0Opa3oBaHue'.
[DnexkTpoHHas Bepcus u3AaHus paszMmenieHa Ha OOpazoBaTenbHOM HHTepHET-TiopTane Al'Y] /
coct. H.A. JlomTeBa. - Actpaxanp : ActpaxaHckuii yH-T, 2008. - 18 c¢. + CD ROM. -
(denepanpHOE areHTCTBO MO 00pa3zoBanuio AI'Y). - 11-58.

OcHOBBI MOJEKYJSIpHOW nauarHocTuku. Merabonmomuka : yueObnuk / FO. A. Epmos. - M. :
I'S0TAP-Menua, 2016. - 336 c¢. URL: http://www.studentlibrary.ru/ (3bC «KoncynbTaHT
CTYJICHTa»).

Mycopnass JITHK. IlyremectBue B TemHytro Mmareputo remoma / H. Kopu; mep. ¢ anrm A.
Kanmanamze. - DOm.  wma. 339 ¢ - M. JlaGoparopuss  3Hanuii, 2016.
URL:http://www.studentlibrary.ru/ (9BC «KoHcyabpTaHT CTyneHTa»).

XpomatuH: ynakoBanablii reHoM / C.B.Pasun, A. A. Beictpunkuii.-3-¢ usn. (31.). — M. : BUEOM.
JlabGopatopus 3Hanmid, 2013. — 172 c.: wi., c. uB. Bka. URL: http://www.studentlibrary.ru/(35C
«KoHCYyNbTaHT CTYyICHTAY).

B) Ilepeuenn pecypcoB nH(OPMAIIMOHHO-TEJIeKOMMYHUKAIITUOHHOM ceTu «AHTEpHET,
He00XO0AUMBIi 1JIs1 0CBOCHHS M CUUILIUHBI (MO1YJIsS1)

1.

2.

3.

OnexktponHo-O0ubroTeunas cucrema (ObC) OO0 «llomurexpecype» «KOHCYIbTaHT CTyIEHTAY.
MuoronpoduibHbIN 00pazoBaTeNbHbIN pecypc «KOHCYNBTaHT CTy/IEHTa» SBISETCS DJIEKTPOHHON
OMOIMOTEYHON CHUCTEMOM, NpPENOCTaBIsOMIEH JOCTyn uepe3 ceTb VHTepHeT K y4yeOHOM
TuTepaType ¥ JIOTOJHHUTENBHBIM MaTepuaiaM, MPUOOPETEHHBIM Ha OCHOBAaHUHU MPSMBIX
JIOTOBOPOB ¢ mpaBooOmanarensimMu. Katamor comepxut 6osee 15 000 HamMeHOBaHWN HM3aHUI.
www.studentlibrary.ru. Perucrpanus ¢ komnbrorepoB AI'Y

DnexTpoHHas 6uGIHOTedHas cucteMa m3matenbctBa FOPAMT, pasmen «JlereHmapHsie KHHTHY.
www.biblio-online.ru, https://urait.ru/

DnexkrponHas oubmuoreunas cucrema IPRbooks. www.iprbookshop.ru

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI MOAYJIS)


http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://www.biblio-online.ru/
https://urait.ru/
http://www.iprbookshop.ru/

[lpakTuyeckue  3aHATUS O  JUCHMIUIMHE  MounekynsipHas  OMOJOTHSNPOBOIATCA B
CHEIHATM3UPOBAHHON ay[IUTOPUHU, MNpPEAHA3HAYEHHON g paboThl ¢ OHOJIOTHUYECKUMHU OOBEKTaMU,
colepkamie  HeoOxomumoe — yrabopaTtopHoe — O0OpyJOBaHWE W HATJSAHBIA ~ MaTepual.
JlaboparopusocHallleHHa TepMocTaTaMH, UeHTpUuyramu, XHUMHUYECKOM MOCYAOH, XUMHUYECKHUMHU
peaktuBamMu u 1p., [IIIP-nmaGopaTopusi, B KOTOpOl HMMeEETCS Cleayroliee OO0OpPYIOBaHHE: aHATH3ATOP
HYKJIEMHOBBIX  KHCIOT, MHHH IeHTpudyra, amIumm@ukaTop, TepMOCTaT, BOPTEKC, Teib-
JOKYMEHTHUPYIOIIAas CUCTEMa, TPAHCHIUTFOMUHATOP, AJIEKTPOPOpe3, 103aTOPHI, aBTOMATUYECKUE IMHITCTKH
u np.Jlns mpoBeneHus JeKUUN W psAga MPaKTUUECKUX 3aHSATUN HCIOJB3YeTCsl MHTEpaKkTHBHas (opma
IMPOBCACHUA 3aHATHI C MNPUMCHCHUCM KOMIIBIOTCPA u My.HBTPIMGI[PIfIHOFO IMPOCKTOPa B
CHELUAaTU3UPOBAHHON ayIUTOPHH.

Pabouas mporpamma AUCHUIUIMHBL (MOAYIIS) IPU HEOOXOIUMOCTH MOKET OBITh alalTHPOBAHA JIJIs
oOyueHuss (B TOM YHUCIE€ C MPUMEHEHHEM JUCTAHIIMOHHBIX O0Opa30BaTENbHBIX TEXHOJOTHM) I C
OrpaHNU4YCHHBIMHA BO3MOXHOCTAMHU 300pPOBbA, HUHBAJIUO0B. I[JISI 3TOro Tpe6y€TCSI 3as4BJICHUC
o0yuaroIuXxcsl, SBISIOMINXCS JIMIAMU C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMU 3JI0POBBS, HHBAIUAMH, WU
HUX 3aKOHHBIX HpGI{CTaBHTeJICfI U PECKOMCHOAIN HCI/IXOJIOFO-MGI[I/IKO-HCI[&FOFPI‘ICCKOP’I KOMUCCHU. I[JI?I
WHBAJIUIOB COJEpKaHHE paboyeil mporpaMMbl AMCHMUILIUHBI (MOMYJIA) MOXKET OINpPENesaThCS TaKkKe B
COOTBETCTBHUH C MHIWBUAYAILHONW IPOTPAMMOM peadminTaluy HHBATUAA (TIPU HAJTMYUH ).



