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1. Hean 1 3a0a9i TUCHUILIHHBI

Lenp M3ydeHHs] TUCIUIUIMHBI — 00ECIIEYUTh FOTOBHOCTH CTYJICHTOB K HCIOJb30BaHHUIO
HAyYHBIX 3HAHWUN U3 00JACTH MOJCKYJISPHOW OMOJOTHH, CIIEIUATBHBIX YMEHUN U IICHHOCTHBIX
OTHOIICHHH B MIPEICTOSIIEH POoPeCCHOHATBLHON MeAarorndecKon eI TCIIbHOCTH.

3amaun JUCLUILIMHEL:

- chopmupoBaTh 3HAHHS OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX XPAaHCHHUs, MEpeladyd Hu
peanM3anuy HacleACTBCHHOW MH(OpMaIMu Ha MOJISKYJSIPHOM YPOBHE B KIIETKE M MPHUPOJC B
[[EJIOM, METOJaX IT03HAHUS MaTepUaIbHBIX OCHOB HACIICJCTBCHHOCTH M HW3MCHYMBOCTH Ha
MOJICKYJISIPHOM YPOBHE;

- chopMHpPOBATh WHTCTPUPOBAHHBIC W CIICHUAIBHBIC YMEHHUS B IPOLECCE H3YyUCHUS
TEOPETUYECKOI0 MaTepualia W BBINOJHEHHUS JIA0OPATOPHOTO JIKCIEPU-MEHTA C Yy4ETOM
0COOEHHOCTEH 00IIero OMOJIOTHYEeCKOTr0 00pa30BaHNUs;

- o0ecrneynTh OBJIAJICHUE METOJAaMM IO3HAHUS OOBEKTOB MOJEKYJSPHOH Omonoruu,
criocobamMy  aHajiM3a MOJICKYJSIPHBIX SIBICHWA JJIS PEHICHHS 3ajad TEOPETUYECKOrO U
NPHUKIATHOTO  XapakTepa ¢  Y4eTOM  BO3PACTHBIX  OCOOCHHOCTEH  0OydYaroImuxcs
00111e00pa3oBaTEeIbHON IITKOJIHI.

2. Mecto aucuniinusl B ctpykrype OIIOII BO

Jucuumnnuna «MomnekynsipHas OHOJOTUS» OTHOCUTCS K BapUaTUBHOM 4YacTH y4eOHOTO
IUIaHA.

JucuunnuHa u3ydaeTcs Ha 5 Kypcee, B 9 cemectpe.

JI1st u3ydeHust IUCIHUILUIUHBI TPeOyeTCs: 3HAaHUSI OMOXUMUU, IIUTOJIOTHH ¥ TEHETUKH.

N3ydyenuro pucturuinabl «MonekyasipHas OMOJOTHS» MPEIIIECTBYEeT OCBOCHHE IHUCIIH-
IUTMH (IPAKTHK):

I'enertuka; [{utonorus.

OcBoenune aUCHUIUIMHBI «MoJeKysipHass OMOJIOTHS» SBISIETCS HEOOXOAMMOW OCHOBOM
JUTSI TIOCJIEYIOIIET0 U3YUYECHUS TUCIUILINH (TIPAKTUK):

I'ocynapcTBeHHBINM dK3aMEH.

Ob6nacte mpodeccHOHANBbHON AESITeNTbHOCTH, Ha KOTOPYIO OPUEHTUPYET IUCIHILIMHA
«MonekymsipHasi OMOJOTHSI», BKIIFOYAET: 00pa3oBaHue, COIUATBHYIO chepy, KYIbTypy.

OcBoeHMe TUCIUIIMHBI TOTOBUT K padoTe co cleayrmuMu obbsekTamMu mpodeccuo-
HaJIbHOM JIeATEIbHOCTH:

- oOyueHue;

- BOCIIMTAHWE;

- pa3BUTHE.

B nporniecce n3ydeHusi AUCHUIUIMHBI CTYACHT TOTOBUTCA K BHJaM MPOdeCcCHOHATBHOMN
JESTENIbHOCTH M PelieHuio mpodeccnoHanbHbIX 3a1ad, npeaycMoTpeHHbix I'OC BO u yue6-
HBIM TUTAHOM:

Hay4HO-UCCJEI0BATENbCKas AESTENbHOCTD

- TIOCTAaHOBKA M PEIICHUE NCCIIEI0BATEIbCKUX 3a71a4 B 00JIACTH HAYKH B 00pa30BaHMUS;

- HCTIOJIh30BaHUE B MPO(ECCUOHAIBHON JEATENbHOCTH METOJO0B HAYYHOT'O HCCIEI0Ba-
HUSL.

3. Tpe6oBanus K pe3yJbTaTaM OCBOCHHUS THCHUTLINHBI

IIponecc u3yyeHHus AMCUUIUIMHBI HarpaBlieH Ha (OPMHUPOBAHUE KOMIETEHIUI U TPyI0-
BbIX (yHKIUN (mpodeccroHanbHbli cTrannapt [legaror (memarormyeckast 1eATeIbHOCTh B J0-
IIKOJIBHOM, HadyaJlbHOM OOIIeM, OCHOBHOM 0OOIIeM, cpeiHeM obiiemM oOpa3oBaHuM) (BOCHHUTA-
TeJb, YIUTENb), YTBEPXKIEH MPHUKa3oM MUHUCTEPCTBA TPyAa U CONMAIBbHON 3amuThl NoS44H ot
18.10.2013).
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BrImyckHUK JODKEH 00ManaTh CIEAYIOUUMH MPOPECCHOHATHHBIMUA KOMIIETCHIIUSIMU
(ITK) B COOTBETCTBUU C BUJAMU JACATEIHHOCTH:

[1K-1. [0TOBHOCTHIO peaiu30BbIBATh 00pa3oBaTe/ibHbIe MPOTrPaAMMBbI 110 Y4eOHBIM MpeaMeTaM
B COOTBETCTBHMU C TPeOOBAHUSIMHU 00Pa30BaTeIbHBIX CTAHIAPTOB.

neaarornycCkas 1eATeJIbHOCTb

[1K-1 rOTOBHOCTBIO peau30Bbl- [BHATh:

BaTh 00pa30BaTEIbHBIC ITPOTPaM- | IIPEMOAaBaEMbIi MpeaMeT B mpeaenax TpedoBanuii ®I'OC
MBI TI0 y4eOHBIM TIpeaMeTaM B co- (OO0 B yacTu OMOOTHs 1Mo acnekTam: 1) TepMUHBI M TOHATHS
OTBETCTBUHU C TPEOOBAHUSIMH 00- [MOJIEKYJISIPHOU OMOJIOTHY; 2) IICHHOCTH MMO3HAHUS MOJICKYIISIp-
[pa30BaTENIbHBIX CTAaHIAPTOB HOW OMOJIOTUH; OCHOBHBIE METO/IbI HCCIIEIOBAHNUS; COBPEMEHHBIE
ITOCTHKEHUS] MOJICKYJISIPHON OHOJIOTHH;

YMeTh:

- MCIIOJIb30BaTh MIPUOOPETEHHBIEC 3HAHUS JUISL JOCTHKEHUS T11a-
HUPYEMBIX PE3YyIbTaTOB OMOJIOrMYECKOr0 00pa30BaHMs;
BJIA/1€Th:

- CI1I0c00aMM peleHus 3a/1a4 0 MOJIEKYJISIPHOU OMOJIOTHH TE€O-
[PETHUYECKOTO M MPUKIIAJHOTO XapakTepa.

4. O0beM AUCHMILVIMHBI M BUbI Y4eOHOH padoThl

Bcero ya- | [leBsThlii-

Bu yuebHol paboThI COB ceMecTp
KonTakTHasi padora (Bcero) 84 84
JlabGoparopHble 56 56
Jlexiuu 28 28
CamocrosiTenbHas padoTa (Bcero) 78 78
Bubl NPOMEKYTOYHOM ATTECTAMH 54 54
DK3aMeH o4 54
O01asi TPY10€eMKOCTh 4aChl 216 216
OO011asi TPY10€MKOCTh 32a4eTHbIE eINHUIIbI 6 6

5. Conepikanue QU CHUNTHHBI

5.1. Conep:xanune MoayJieH TUCHUTIINHBI

Mopayasb 1. MoJiekyasipHasi 0M0J10rusi 0e1K0B, HYK/JIeHHOBBIX KUCJIOT!

Beenenue. Mcropusi BOSHUKHOBEHUS M Pa3BUTHs MOJIEKYJsIpHOM Omonoruu. Ilpeamer u
3a/1a4ll MOJIEKYJISIpHOM Onosoruu. MeTo el MoneKynsgpHOi 6ronaoruu. OCHOBHOM MOCTYaT Mo-
JeKyssipHON Omosnoruu. benku: cTpykrypa u GpyHKIMH. YpoBHU opraHuzanuu 0enkos. QoaguHT
6enkoB. Cranuu donaunra 6enkos. [llaneponst. Pacnag 6enxoB. CTpykTypa HyKJIEUHOBBIX KHC-
not: JJHK u PHK. Buger PHK. Crpyktypa MPHK. CrpykTrypa TPHK. Crpykrypa pPHK. I'enHom
sykapuoT. CTpyKTypa 3yKapHOoTH4YecKuX reHoB. ['eHbl, Koaupyromme Oenku. ['eHbl THCTOHOB.
I'enst pPHK u TPHK. [TocnenoBarenbHOCTH HYKJIEOTHIOB T€HOMA SYKApHOT. | '€HOM MPOKapHoT,
BUpycoB U (aros. [Tnazmuzasl. [loaBmkHbIEe reHeTHUECKHE dNIeMeHThl. CTPYKTypa reHOB MpoKa-
puotT. OnepoHs!.

Moayb 2. ITanbl 3KCINPECCHH FeHOB. ATIONITO3 U HEKPO3:

Permmukanus [IHK. Cxema perunkanuu y sykapuoT. Cxema periMkaluu y IpoKapHuorT.
Tpanckpunuusa JHK y npo- u sykapuor. OTinuus TPAaHCKPUIILHUK OT peIUIMKaluu. MexaHnusm
Tpa"ckpunuuu. [Ipoxykrs! Tpanckpunuuu. [Ipoueccunr PHK npo- u sykapuot. Cxema nporec-
cuura. MexaHusM ciuialicuara. buocunres Oenka. ['eHeTHUECKHN KO, €r0 CBOWMCTBA. JTallbl
TpaHcisauuy, ee perynauud. Pemapanus JIHK. Tuner nospexnennii JIHK. AnonTo3 u Hekpos.
MeTo/1bl TeHETUYECKON MHKEHEPHUH.
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5.2. Conep:xaHue TMCUMILINHBI:
Jlekuuu (28 u.)

Moayab 1. MojiekyasipHasi 0MoJiorus 6eJ1K0B, HyKJIeHHOBBIX KHCJIOT (14 4.)

Tema 1. BBegenne. (2 u.)

Beenenue. Mcropust BOSHUKHOBEHUS U Pa3BUTHS MOJIEKYJIsIpHON Ononoruu. benku:
cTpyKTypa u ¢pyHkiuu. [Ipenmer u 3agauu MoneKymnsipHOil Onosioruu. MeToasl MOJIEKYJISIPHOM
6uonoruu. Mctopusi BOSHUKHOBEHHUS M Pa3BUTHS MOJIEKYJISIpHOI Ouonoruu. OCHOBHOU MOCTY-
JIaT MOJIEKYJISIPHON OMOJIOTHH.

Tema 2. Beakn. (2 4.)

AMHMHOKHUCIIOTHBIN cocTaB OenkoB. OyHKIIUKA. YPOBHHU OpraHU3auu 0eiaKkoB. DoauHT
6enkoB. Craguu donaunra 6enkos. [llaneponst. Pacniag 6enkos.

Tema 3. Ctpykrypa HykiaenHoBbIX kuciaot: JHK u PHK. (2 4.)

Crpykrypa nykiaenHosbix kucinoT: JIHK u PHK. I'ucronsl u opranuzanus JIHK B xpo-
mocomax. Ctpykrypa JHK B xpomocomax. ITomumopdusm JHK. Cepcnmpammuzamus JJHK.
Crpykrypa PHK. Buast PHK. Crpykrypa MPHK. CtpykTypa TPHK. Ctpykrypa pPHK.

Tema 4. I'enom dykapuot. (4 4.)

['enom sykapuot. CTpyKTypa 3yKapuOTHUECKUX TeHOB. ['eHbl, koaupyromue o6enku. I'e-
Hbl ructoHOB. ['enbl pPHK u TPHK. IlocnenoBaTenbHOCTH HYKICOTHIOB F€HOMA 3YKAPUOT.
OcoOenHocTu reHoMa 3ykapuort. IIporpamma ['enom uenoBeka.

Tema 5. I'eHoM npokapuoT, BUPYcoB U (aros. (4 4.)

['ernom mpokapuoT, BUpycoB u (aros. OcobeHHoCTH reHOMa Tpokapuot. [lmazmuner. I1o-
JBUKHBIE TEHETHUECKHE 3JIeMEHThl. CTpYKTypa reHOB NpokapuoT. OnepoHsl. 'eHoM BUPYCOB.
I'enom ¢aros.

Moayab 2. ITanbl IKCIPECCHH I'eHOB. ANONTO3 U HeKpo3 (14 1.)

Tema 6. Pemumkamus JIHK. (2 4.)

OcHoBHble TpUHLUIBI peruukanui. OcobenHoctn mMexanusma perunkanuu JJTHK. Cxe-
Ma peIUIMKauy y 3ykapuoT. Cxema peruMKanyiy y poKapHoT.

Tema 7. Tpanckpunuus [JHK y npo- u sykapmuor. (2 4.)

[Tpuanmns! Tpanckpunuuu JJHK. Otnuums TpaHCKpUNIUM OT peruMKanuu. MexaHnsm
TpaHcKpunuuu. IIpoayKThl TpaHCKPUILINY.

Tema 8. IIpoueccunr PHK npo- u s3ykapuor. (2 4.)

Cxema mponeccuHra. MexanusM clulaiicuira MexanusMm cruiaiicunra Ilponeccusr y
IIPOKAPHOT.

Tema 9. BuocunTes denka. (2 4.)

['enetnueckuii koa, ero coiictBa. Ctpoenue pubocom. MHUIMAMS TpaHCISIUHA. DIIOH-
ranus. TepMmuHanus.

Tema 10. Penapanus JTHK.Anonto3 u Hekpo3. (4 4.)

[MoBpexnennss JIHK. Pemapanus JAHK, tumsl. AmonTo3. Mopdonornyeckas kapTuHa
anonro3a. Hekpo3. Otinuunsa anonTo3a oT HEKpo3a. MoJIEKyISIpHBIN MeXaHu3M aronto3a. OHKo-
reHe3. OHKOTeHBI.

Tema 11. I'eHeTnueckasi HH:KeHepus (2 4.)

I'ennas uHxxeHepus. Llenu reHHON MHX)eHepuu. Mcropus reHHon uHxeHepuu. Meron
PEKOHCTPYMPOBAHUS U MEpeHoca peKOMOMHAHTHBIX miazMua. Ctagun merona. CHHTE3 reHa
HCKYCCTBEHHBIM ITyTEM. 3HAUYECHHE U MTEPCIEKTUBBI TEHHON MHXKEHEPHH.

5.3. Conep:xanue TUCUMIIIIMHBI:
JlaGopaTtopHsie (56 4.)
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Moayas 1. MoaekyasipHasi 6u0/10rusi 0€JIKOB, HYKJIeHHOBBIX KHCJIOT (28 4.)

Tema 1-2. MeToabl MOJ1eKYJISIPHOIi Onos10ruM (4 4.)
Bomnpocsl 1u1s 00cy:KneHus:

. Mukpockonusi.

. PEHTreHOCTPpYKTYpHBIN aHaIHU3.

. Meroa pagnoakTUBHBIX U30TOIOB.

. YnbrpanentpudyrupoBanue (CeIMMEHTAIIMOHHBIN aHaIu3).
. Xpomarorpadus.

. DnekTpodopes.

. I3oanekrpodokycupoBanue.

. IBymMepHBIH 31eKTpodopes.

. Kynbrypa kierok.

10. Metox OECKIIETOUYHBIX CUCTEM.

11. MeToa MOHOKJIOHAJIBHBIX aHTUTEIL.

O 0 I N DN W~

Tema 3. MeToabl BbleJIeHHs] HYKJIEHHOBBIX KHCJIOT (2 4.)
Bonpocsl 1151 00cy:ka1eHus:

1. Beinenenne JIHK. TToxroroska obpasios mis Beiaenenus JJHK.
2. Beinenenue seicokomonekynsapHoii JIHK. Beinenenne PHK.

3. Beigenenne PHK ¢ ucnionbs3oBanuem nporennasbi K.

Tema 4. beaku u ux pynkuuu (2 4.)
Bonpocsl 1151 00cy:ka1eHus:

1. ®yHK1IMM OENKOB.

2. AMUHOKHUCIIOTHBIN COCTaB OEJIKOB.
3. CTpyKkTypHas opranu3anus OeJIKoB.
4. CpoiicTBa OENKOB.

5. @onauHr 6enkos. [1lanepoHsr.

Tema 5. Pemienne 3aaau (2 4.)

3anaHus Ui CaMOCTOSTENIbHOM paboThI

1. T'emornobun kpoBu yenoBeka coaepxkut 0,34 % sxenesa. Beruncnure MUHUMAIbHYIO
MOJIEKYJISIPHYIO Maccy reMOorjio0HHa.

2. AnbOyMUH CHIBOPOTKH KPOBH HYeJIOBEKA MMEET MOJIEKYsipHyto Maccy 68 400. Ompe-
JIeNTUTe KOJIMYECTBO AMUHOKHCIIOTHBIX OCTaTKOB B MOJIEKYJIE 3TOr0 Oelka.

3. benok coaepxkur 0,5 rmunuHa. YeMy paBHa MUHUMAaJIbHAsI MOJIEKYJIIpHAs Macca 3TOTO
6enka, eciin Mraununa = 75,1? CKoJIbKO aMUHOKHCIIOTHBIX OCTAaTKOB B 3TOM Oenke?

4. ITpu HEeKOTOPBIX 3a00JIeBaHUAX Y OOJIBHOTO MOBBILIAETCA TEMIIepaTypa Tejia, 4To pac-
CMaTPHUBAIOT KaK 3aIIUTHYIO peakiuio opranniMa. OJHAaKO BHICOKHE TeMIEpaTyphl I'yOUTeIbHbI
1uist 6enkoB opranuszMa. O0bsicHUTe, ToueMy npu Temreparype Boime 40° C Hapymaercs QyHK-
111 OEJIKOB M BO3HUKAET yrpo3a /sl )KU3HM yesioBeka. /[y 3Toro BcmoMHuTE: a) CTpoeHue 0e-
KOB M CBSI3U, YJIEP)KUBAIOIIME €ro CTPYKTYpY B HAaTHBHON KoHpopmanmu; 6) Kak MEHSeTCs
CTPYKTYpa ¥ (yHKIMSI OEIKOB ITPU MOBBIILIEHUH TEMIIEpaTyphl?

KoHTponbHBIE BOITPOCH

1. Kakue coenuHeHHs SABISIOTCS CTPYKTYPHBIMU €MHULIAMH OeNKOBbIX Moniekyn? [laiite
UM XapaKTEePUCTUKY U MPUBEIUTE UX MPUMEPHI B BUE CTPYKTYPHBIX (hopMyII.

2. Kakue 6uonornueckre (GyHKINHU BBITOTHSIIOT OCIKU B OpraHu3Me?

3. UTo MOHUMAIOT TOJ] MIEPBUYHON CTPYKTYPOM OeITKOB?

4. OxapakTepu3yiTe BTOPUUHYIO CTPYKTYpY OeliKa.

5. Yrto Takoe CBepXBTOpUYHAsS CTPYTypa Oenka?
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6. UTo moOHUMAIOT 1O ToMeHaMu?

7. aliTe XapaKTEepUCTUKY TPETUYHOW U YETBEPTUUHOU CTPyKTypaMm OenkoB. KakoBo mx
Ouosnoruueckoe 3HaueHue?

8. Urto Takoe ¢honauHr OeIKOB?

9. O0bsacuuTe siBIeHUE AeHaTypanuu. Kakue cTpykTypbl OEIKOBOM MOJIEKYJIbI HapyIa-
10TCsl TIpU IeHatypanuu? Kakue cBoiicTBa O€JIKOBOM MOJICKYJIbI TepsitoTcs mpu 3toMm? [lepeunc-
nuTe (PaKTOPHI, BHI3BIBAIOIINE JCHATYPALIUIO.

10. Kakue ¢GyKuuu BBITOTHSIOT MIAIIEPOHBI?

Tema 6-7. Hyk/1enHoBbie KHCJIOTHI (4 4.)

Bonpocs! nu1s1 06cyxneHus:

. UcTopust OTKpBITHS ¥ U3YUEHUS HYKJIEHUHOBBIX KHCIIOT
. KOMIIOHEHTBI HYKJIEMHOBBIX KHCIIOT.

. Ctpykrypa u ¢pynkuuu JTHK.

. Ceepxcrmpanuzanus JHK.

. Ctpykrypa u ¢pynkuuu PHK.

. Buaer PHK.

. Pemienne 3agau.

NN N kW —

Tema 8. CTpykTypa reHoM BHPYCOB U (aros. (2 4.)
Bonpocs! nu1s1 06cyxeHus:

1. OcoGeHHOCTH T€HOMA BUPYCOB U (haros..

2. IHK-conepxariue BUPYChl

3. PHK-conepxatine BUPYCHI.

4. Bupyc uMMmyHoie(huinTa 4eaoBeKa.

Tema 9-10. 'enom npokapuor. (4 4.)
Bonpocs! nuis1 00cyxneHus:

1.061mas xapakTepucTHKa TeHOMa MPOKapUoT.
2. CTpyKTypa reHoMa IIpoKapuoT.

3. CtpyKTypa reHOB IIPOKapUOT.

4. TTma3zMuabl.

5. MoOuibHbIE TEHETUYECKHUE SJIEMEHTHI.

6. OnepoHsI.

Tema 11-12. I'enom sykapuot (4 4.)

Bomnpocs! pi1s1 00CcyKaeHus:

1. 'eHOM 3yKapHOT: 001IME CBEACHUS.

2. IlocnenoBaTenbHOCTH HYKJIEOTHIOB TEHOMA DYKAPHOT.
3. CTpyKTypa 9yKapHuOTHYECKHX T'€HOB.

4. OcoOEeHHOCTH TeHOMa YeJl0BeKa.

5. 'eHOM MUTOXOHIpUI.

6. I'enom mactum.

Tema 13. Me:kmouieKkyasipHbie B3aumoaeicTusi (2 4.)
Bonpocs! 1i1s1 00cyKIeHus:

1. beKOBO-HYKJIEMHOBBIE B3aMMOICHCTBHS.

2. benok-6e1KoBbIE B3aUMOACHCTBUS.

3. Curnanmsanus.

4. TenomMepasa 1 CTapeHHUE.
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Tema 14. KonTpoJsbHast paboTa mo moay.aro 1. (2 4.)
KontponsHas pabora

Moayab 2. DTanbl 3KCIPECCHH T'eHOB. ANIONTO3 M HEKPo3 (28 4.)

Tema 15-16. Pemiukanust JTHK (4 4.)
Bomnpocsl 1u1st 00cy:KaeHus:

1. Ocobennoctu permukanuu JTHK.

2. XapakTepucTtuka (epMEHTOB.

3. Dransl peruvKamuH.

Tema 17-18. Tpauckpunuus JJHK. (4 4.)

Bonpocsl 1151 00cy:ka1eHus:

1. IpuHnumns! Tpanckpuniuu. OTIMYre TPAHCKPUIIIIUN OT PEITUKALINN.
2. XapakTepuctuka (pepMeHTOB.

3. Craguu TpaHCKPUIILHHU.

4. Ob6paTHast TPAaHCKPHUIIIIHUS.

5. IIpoayKTHI TPAHCKPHUIILIUU.

Tema 19-20. IIpoueccunr PHK (4 4.)

Bonpocsl 1151 00cy:ka1eHus:

1. KsnupoBanue.

2. IlonuaneHunupoBaHue.

3. CrutaiicuHr.

4. Ocob6ennoctu nponeccunra TPHK u pPHK y npokapuor u sykapmor.

Tema 21-22. Tpaucasinus. [TocTTpaHcasinnoHHbIe U3MeHeHUsI 0eJKoB (4 4.)
Bonpocsl 1151 00cyKa1eHus1:

1. CoiicTBa reHETUYECKOT 0 KOJIa.

2. CtpoeHue pudbocoM.

3. MexaHu3M TpaHCIALUH.

4. TlocTTpaHCISILIMOHHBIE N3MEHEHUS OEIIKOB.

Tema 23. Penapanus JHK (2 4.)

Bonpocs! nuis1 00cyxneHus:

1. Tunsr noBpexaennii JTHK.

2. Mexanu3M (QOTOpeakTUBALIUH.

3. DTansl 3KCIU3UOHHON perapanuu.

4. MexaHu3M NOCTPEINIMKaTUBHON penapanuu.
5. 3nauenne SOS-penapanuu.

Tema 24-25. Anonto3 u HeKpo3 (4 4.)

Bonpocs! nu1s1 06cyxeHus:

1. ®axTops! anonrto3a. XapakTepHble IPU3HAKHU aloNTO3a.

2. MonekynspHble MEXaHU3MBI aroNnTo3a.

3. ®akTtopsl HeKpo3a. Mopdorornyeckre NpU3HaKU HEKPO3a.
4. MexaHHU3M HEKpO3a.

5. OTiuyms anonTo3a U HEeKpo3a.

6. OHKOreHes.

7. OHKOT€HBI.
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Tema 26-27. I'eneTnueckasi nH:kenepus (4 4.)

Bomnpocsl 1u1st 00cy:K1eHus:

1. Texnonorus noxydenus: pekomOuHantTHeix JJHK

2. I'nbpuan3anus HyKJI€HMHOBBIX KHCIIOT.

3. Onpenenenre HYKICOTHIHBIX MTOCIEA0BATEILHOCTEH.

4. X¥MUYeCcKuil CUHTE3 IeHa.

5. JloCcTHKEHUSI ¥ IEPCIIEKTUBBI TEHETUYECKOW HHKEHEPUU.

Tembl pedepatoB:

1. MonexynspHast OMoyorus U MeAULIMHA.

2. IlceBIOreHbI: CTPYKTYpA, 3BOJIIOLUS, OMOJIOTMYECKOE 3HAUEHHE.

3. bone3nu 4enoBeka, 00YyCIOBICHHOE HACIEACTBEHHBIMHU Je(EeKTaMU penaparioHHBIX
CUCTEM.

Tema 28. KonTpoJibHasi padora mo moayJao 2 (2 4.)
KonTponbhas padora.

6. [lepeyeHb y4eOHO-METOAMYECKOT0 OOecTedeHHsl Il CaMOCTOSITEIbHOH PaGoThl
00y4YaOIIUXCH 10 JUCHHUILIMHE (MOIYJII0)

6.1 Bonpockl 1 3a1aHusl AJIs1 CAMOCTOAATEIbHOI padoThl

HeBsaThiii cemectp (78 4.)

Moayasb 1. Moseky/asipHasi 6H0J10THsI 0€JIKOB, HYKJIeHHOBBIX Kuca0T (39 4.)
Bup CPC: IloaroroBka Kk NnpakTH4eCKHM / JIA0OPATOPHBIM 3aHATHAM

1. 'emornobun kpoBu yenoBeka conepkut 0,34 % sxene3a. Beluncianure MUHUMAIbHYIO
MOJIEKYJISIPHYIO Maccy TeMoriioOuHa.

2. Anb0yMHH CBIBOPOTKHM KPOBH 4Ye€JIOBEKa UMeeT MOJIEKysipHyto mMaccy 68 400. Ompe-
JIeNTuTe KOJIMYECTBO AMUHOKHCIIOTHBIX OCTaTKOB B MOJIEKYJIE 3TOr0 Oelka.

3. benok conmepxkut 0,5 riumuHa. YeMy paBHa MUHUMAaTbHAST MOJICKYJISIPHAsI Macca 3TOTO
oenka, eclid Myypmma = 75,17 CKOJIbKO aMUHOKHCIIOTHBIX OCTaTKOB B ATOM Oeike?

4. IIpu HEKOTOPBIX 3a00JIEBaHUSAX Y OOJILHOTO TIOBBINIAETCS TEMIIEpaTypa Tela, 4To pac-
CMaTpHUBAIOT KaK 3aIIUTHYIO peakiuio opranniMa. OJHAaKO BBICOKHE TeMIEepaTyphl I'yOUTEIbHbI
Juist 6enkoB opranuzMa. O0bsicHUTE, ToueMy nipu Temnepatype Boiiie 40° C Hapymaercs QyHK-
111 O€JIKOB M BO3HUKAET yrpo3a sl )KU3HM yesioBeka. /[y aToro BcrmoMHUTE: a) cTpoeHHue Oel-
KOB M CBSI3U, YJEp)KUBAIOIIME €ro CTPYKTYpY B HAaTHBHON KoH(popmauuu; 0) Kak MeHseTcs
CTPYKTypa U (YyHKIIHs OEIKOB MPHU MOBBIIIEHUH TEMIIEPATYPHI?

5. ®parment mouekynsl JJHK cocrout n3 6000 nykneotuoB. Onpenenure IJIWHY JaH-
Horo ¢parmenta JJHK.

6. @parment mosekynsl JIHK cocroutr n3 3000 HykJI€OTHIIOB, U3 HUX LUTHIUIOBBIX
HykJeoTun0B 650. Onpenenure JUIMHY JaHHOTO (parMeHTa U KOJUYECTBO a/€HUIIOBBIX, TUMU-
JTUJIOBBIX U TYaHUJIOBBIX HYKJICOTHIOB.

7. ®parment monekyasl JJHK cocrout m3 950 map HykneoTuaoB, U3 HUX aJEHHJIOBBIX
Hykseotun0B 340. Omnpenenute JUIMHY TaHHOTO (parMeHTa U KOJIMYECTBO I'yaHUJIOBBIX, TUMHU-
JUJIOBBIX U IIUTUANIIOBBIX HYKIICOTH/IOB.

8. Ompenenure KOIMYECTBO BOAOPOAHBIX CBszell Bo (pparmente JIHK — TIHIT'AI'TA-
HUTATTATIILLT.

9. Monekyna JIHK coctout mu3 4000 HykineoTua0B. ONpenennuTe YUCIO MOJHBIX CITHU-
palbHBIX BUTKOB B JAHHOW MOJIEKYJIE.

10. Jmuua yuactka mosnekyinbl JJHK cocraBiser 850 um. Onpenenure KOIUYECTBO HYK-
neotuaoB B oxgHol nenu JJHK.

11. B monexyne IHK 28 % TuMuaunoBeIx HyKI€OTHAOB. ONpeaenuTe KOJIMIeCcTBO ajie-
HUJIOBBIX HYKJIEOTH/IOB.
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12. ®parment monekynsl JJHK cocrout u3 1000 Hyk1€0THAOB, U3 HUX aIEHUIIOBBIX HYK-
neotuioB 23 %. Onpenenute KOJIUYECTBO I'yaHUIOBBIX, THMUIMIOBBIX U IIUTHINIOBBIX HYKJI€O-
TUJIOB.

13. Onpenenure MosiekysapHyro maccy pparmenrta JIHK, ecnu on coctout u3 900 Hyk-
JIEOTUIOB.

14. HazoBuTe u m300pa3uTe B BHUJIE PUCYHKOB paszHooOpasue popm crpykrypsl JHK- u
PHK-renomoB BUpyCOB.

15. CocraBbTe 00111y10 cXeMy (DYHKIIMOHAIBHON OpraHu3aluy BUPYCHBIX T€HOMOB.

16. Uzyuaetcs pabota omnepona 6akrepuii. [Iponsonuio ocBoOokaeHHE reHa onepaTopa
ot Genka-penpeccopa. Kakoit mporiecc mocie 3Toro HaunHaeTcs?

17. B nocnenHee BpeMsl YCTAHOBJIEHO y 3yKapuoT Hainuue B monekyine JIHK nykieo-
TUIHBIX MOCJIENOBATENbHOCTEH, KOTOPbIE YBEINYUBAIOT CKOPOCTh TpaHCKpuniuu. Kak Ha3biBa-
IOTCSL OTH aKTHBATOPHI TPAHCKPHUIIIUK: a) PK30HBI, 0) TPACIIO30HBI; B) 3HXAHCEPHI; T') HHTPOHHI;
1) KOJIOHBI?

18. OgHUM M3 TJIaBHBIX YCIOBUN KU3HU €CTh MOCTOSHHBIE MPEBPAIICHUS XMMHUYECKUX
BEIIECTB — META0O0IU3M, KOTOPBI PEryaupyeTcss KOJIWYECTBEHHBIM COCTaBOM M aKTHBHOCTHIO
depmenToB. Kakue MONEKyIsIpHBIE CTPYKTYPBI KOHTPOJIUPYIOT CHHTE3 3TUX OCNKOB-(EPMEHTOB:
a) CTPYKTYpPHBIE T'eHbI; 0) TeHbI-PEryJIsITOPHL; B) KOACTEPHI T'€HOB; I') TaMJEMHbIE TE€HBI; 1) TCHbI
careuutaon JIHK?

Moy 2. dTanbl 3KCIPECCHH IeHOB. AonTo3 n Hekpo3 (39 4.)

Bup CPC: IloaroroBka Kk NnpakTH4eCcKHM / JIA0OPATOPHBIM 3aHATHAM

1. ®parment JJHK umeer cnenyromuii coctaB HyKJICOTH/IOB:

AT TTLL

TALUITHALT

Hanummre coctaB HyKJIEOTHUIOB JI0UYEPHUX LiENel, 00pa30BaBIINXCS B MPOLECCE PEILIH-
KalluM JaHHOTO (hparMeHTa. Y KaKUTe CTapble U HOBbIE HYKJICOTHU IHBIE LIe-TIH.

2. B xakoM Bujie, U KaKUX OpraHoOMAax XpaHUTCs UH(opMaIus o 6enKax B KJIeTKax dyKa-
puot?

3. Kakoii pepmeHT oTBeuaeT 3a oOpazoBaHue koMmiieMeHTapHoi nenu JJHK?

4. Yro sBnsierca Matpuue npu yasoenuu JJTHK?

5. B monekyne IHK munnnon nykneotuoB. CKOJIbKO HYKJICOTHJIOB MOTpedyeTcs MpH
peruukarnuu (yasoenun) JJTHK?

6. Onna u3 uenei ¢pparmenra JJTHK nmeer crnenyromyro mocienoBaTelib-HOCTh HYKJIEO-
tunoB: 3'...ATTITHATTI...5' Hanumure mocienoBaTeIbHOCTh KOMIUIEMEHTApHOW IIENH, YKa-
xuTe 3'- 1 5'- KOHIBL.

7. @parment JITHK coxepxut 2 000 000 nykieotnoB. B oqHOM 1€y HYKJIEOTHIOB KO-
andectBo A-Hykineotun0B 30 %, I' — 20 %, I-nykneotunos 40 %. CkoJIbKO KaKMX HYKJIEOTHA0B
noTpedyeTcs Mpu perIuKaluy JaHHOTo ¢pparmeHTa?

8. Yuacrok ognoi nienu monekyisl JIHK nmeer cnenyromee crpoenue A-II-I[-T-A-T'-T-
II-11-A-A-T'-I'-A-T. Hoctpoiite Bropyto nens JJHK. Ilokaxure, kak mpou3oiier perauKanus
JIHK. Kakoe koiMuecTBO BOAOPOJHBIX CBSI3E€H yIEPKUBAIOT JaHHBIA ydyacTOK MoseKyisl JIHK?

9. BeibepuTte npaBuiibHbIE YTBEPKIACHUS:

a) Hanpaenenue neuxenuss PHK-nonmumepassl 3aBUCHT OT CBSI3BIBAHUS C TPOMOTOPOM, a
BbIOOP MaTPUUYHOM LIETIH — OT TOMOJHUTENbHBIX OEJIKOBBIX (PaKTOPOB.

6) B mo6om mecte nBoitHol crimpanu JJHK tonbko ogna nens JJHK 00b14HO Hcmonb3y-
eTCsl KaKk MaTpHla.

B) B xierkax Oakrepuii Tpanckpunuuio PHK Bcex kmaccoB ocymectiser PHK-
[I0JIMMEpa3a OJHOTO THUIIA, TOrJa Kak B KJIETKaX JYKapHOT HCIOJB3YIOTCA TPU Pa3HBbIX TUIA
PHK-nonumepas.

10. 3anummte Tpanckpumnimio nenu JHK ATA-TAT-TI'T-TLT.
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11. 3anummre oOparnyro Tpanckpumnuuio nenu PHK THI-AHA-YYY-YHI-LI'V-
AI'Y-ATA.

12. ®parment u-PHK wumeer cueayroniyro MoCieI0BaTeNbHOCTh HYKJIEOTH-/10B
YIATHAVHAT ALLYTY. Onpenenure mociie0BaTeIbHOCTh HYKICOTHIOB (DparMeHTa MOJIEKY-
as1 JIHK ¢ xoTopoii TpanckpuOupoBan nansblil pparment u-PHK.

13. ®parmentr u-PHK wumeer crneayroniyro mocieaoBaTeIbHOCTh HYKICOTH-AOB Y A-
YUT'AI'YHALI'L. Onpenenute nociaeaoBaTeIbHOCTh HYKJICOTHIOB U YUCIIO BOJAOPOJIHBIX CBSI-
3eit Bo pparmente mosekyisl JJHK ¢ koTopoit TpanckpubupoBan gaHubIi Gpparment n-PHK.

14. Ogna vuth Monekynsl JJHK, Beimenennoit uz 6akrepuun E. coli, umeer mocnenoBa-
tenpHOCTh 5'-GTAGCCTACCCATAGG-3'. KakoBa Oyaer nocineaoBarenbHocTh MPHK, Tpanc-
KpuOupyemoii ¢ aToit monekynsl JJHK?

15. Ilpu crumaiicunre sykapuotundeckoir MPHK mpou3zonuio ommbovHoe ynaneHne BMecTe
C MHTPOHOM JIBYX HYKJIEOTHJOB OJIHOTO M3 PK30HOB BHYTpH reHa. K kakum mociencTBUsiM 3TO
IpUBEIET Ha YPOBHE MOJIEKYJIBI COOTBETCTBYIOIIEro Oenka?

16. YuacTox MOJEKyIbl O€Ka UMEET CIEAYIONIYIO MOCIeA0BATeIbHOCTh AMUHOKHUCIIOT:
CepUH-TIyTaMUH-acapuruH-Tpuntodan. Onpeaenute BO3ZMOXKHbBIE MOCIEIOBATEILHOCTH HYK-
neotu1oB B Mosekyne u-PHK.

17. ®dparment monekynsl U-PHK uMeer cremyromniyio mociaenoBaTeIbHOCTh HYKIICOTH-
noB: YIHHAATLIYTYYYAVA. Onpenenure mocienoBaTeaIbHOCTh aMU-HOKHUCIIOT B MOJIEKYJIE
Oenka.

18. ®parment mosekynsl u-PHK nmeer cienyromiyto nociaenoBaTelbHOCTh HYKIEOTH-
noB: THAYI'VYAI'HAATLI'L. Onpenenure nociieqoBaTelbHOCTh aMU-HOKHUCIOT B MOJIEKYJIE
Oenka 1 e€ MOJIEKYJIIPHYIO Maccy.

19. B nocnennee BpeMsi Bce O0bIlIee YUCIO MOJIOACKH MOCEIIAET COJIAPUU, apTyMEHTH-
pys CBOM JCHCTBHUSA TEM, YTO COJIHEUHBIN CBET IMOJIE3€H /IS 3/I0pOBbsi. MHOTHE U3 HUX JIaXe HE
JIOTAJIbIBAIOTCSI, K KAKUM TOCIEACTBUSAM MOXeT npuBecTd Y DO mpu upe3MEepHOM YBIIEUEHUH
COJIHEYHBIMHU BaHHaMU. YKaxuTte, kakue nospexaeHus B JJHK ¢pudbpobraacToB koku MOXKET BbI-
3bpIBaTh Y D-001yueHue U KaKk OHM YCTpaHsSIOTCs B HopMe. [[iist aToro:

a) HANMUIIUTE CXEMY IIpoIlecca, KOTOPHIM 0OecreynBaeT BOCCTAHOBJIEHWE HATUBHOU
ctpykrypsl JJHK;

0) HazoBHTEe 3a00JeBaHHUS, KOTOpPbIE MOIYT BO3HHKHYTH Yy IIallUEHTOB C He-
JIOCTaTOYHOCTHIO (JEPMEHTOB ITOTO MpoIlecca.

7. TemaTHKa KypCOBBIX padoT
KypcoBbie paboThl (IIPOEKTHI) [0 TUCHUIUIMHE HE MPEIYCMOTPEHBI.

8. OneHo4YHbBIE CPeACTBA AJs MPOMEKYTOUHOI aTTeCTallNU
8.1. KomneTeHIMHu U 3Tanbl popMUPOBaAHUS

Koapl komnerennmi Oransl GopMUpOBaHUS
Kypc, ce- | Popma Mopynu ( pa3iesnsl) TUCITUATITAHBI
MECTpP | KOHTPOJIsS

[1K-1 S Kypc, Ox3ameH [Monayib 1:
JleBATbIi MounekynsipHasi 6M0JI0rus OEIKOB, HYKJIEHHOBBIX
CEMECTD KHCJIOT.

[1K-1 S Kypc, Ok3ameH [Monyib 2:
JleBsThIi DTanbl SKCIPECCUU TEHOB. ATIONTO3 U HEKPO3.
CEMECTD

Caenenust 00 MHbIX JUCHHUILVIMHAX, YYACTBYOIIHMX B (DOPMHPOBAHUH JAHHBIX KOM-
MeTeHIM:
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Kommerenrus [1K-1 dopmupyercs B mporiecce u3ydeHus: TUCIUTIINH:

Anatomus u Mopdosorus yenoBeka, buoreorpadus, bruonorunueckrie OCHOBBI CETbCKOTO
xo3siicTBa, boranuka, Beenenue B OnoTexHonoruto, Bropudyasie MeTabomuThl pacteHuil, [ ene-
Tuka, ['eorpadus Pecriyomuku Mopaosusi, I'eoskomnorus, ['ucronorus, Jlueronorus u nededbHoe
nuTaHue, 300J0rus, IHHOBAIMOHHEIE MTPOIIECCHI B OMOIOTUYECKOM U reorpaduaeckoM oopaso-
BaHUU IIKOJIbHUKOB, Kaprorpadus ¢ ocHoBamu Tonorpaduu, Meronuka o0ydeHus: Ouoioruu,
Metoauka o0ydenus reorpadun, Mukpodbuonorusi, MUKpoopranu3msl U 310poBke, OO0111as 3Ko0-
norusi, Obuee 3emiueBeaenne, Okpyxarolas cpeaa u 370poBbe HaceneHus PecryOnuku Mop-
noBusi, OCHOBBI aHTPOIOJIOTHU, OCHOBBI MIKOJBbHON TUrueHbl, COBpEMEHHbIE KOHLETIINA IBO-
mouuu, CoBpeMeHHbIe MpodiaemMbl 6uoTexHonoruu, CoBpeMeHHbIE MTPOOIEMbl U3YUYEHHUS TeHe-
TUKH YesioBeka, ColnanbHas 9KOJIOTHS U pallMOHAIbHOE MPUPOIONO0JIb30BaHue, Teopust U MeTo-
noJiorust reorpaduieckoit Hayku, Teopus 3Bonoruu, Ousnosorus pacteHuid, Gusnonorus Je-
noBeka, @usndeckas reorpadus MaTepukoB W okeaHoB, durommzaitn, dnopuctuka, XuMmusi,
XuMmus okpykatomeit cpenbl, Llutonorus, OBomtonnonHast GU3HONOTHs pacTeHui, DKOHOMHUYE-
CKasi ¥ colMayibHas reorpadus 3apyOeKHBIX CTpaH, JKOHOMUYECKAsl U coluaibHas reorpadus
Poccun.

8.2. [loka3zaTeiu 1 KPpUTEPUHN OLIEHUBAHNSI KOMIIEeTEHUNH, IIKAJIbI OLeHUBAHUSA

B pamkax n3ydaemMol IMCHMIUIMHBI CTYACHT JEMOHCTPUPYET YPOBHM OBJIAJACHUS KOMIIE-
TEHLUSIMU:

IoBBIICHHBIH YPOBEHB:

3HA€T U IIOHMMAET TEOPETHYECKOE COAEP)KAHUE IUCLUIUIMHBI, TBOPYECKH HCIOJIb3YET
pecypchl (TEXHOJIOTUH, CPEACTBA) IS pelleHns TPO(eCCHOHANIBHBIX 33/a4; BJIaJ€eT HaBbIKaMU
pEILIeHUs IPAKTUYECKUX 3a1ad.

ba3oBblil ypoBeHb:

3HaeT U MOHMMAEeT TEOPETHUECKOE COJIepKaHNE; B JOCTATOYHOM cTeneHn c(hOpMUPOBaHbI
YMEHMsI IPUMEHATh Ha NMPAKTUKE U IEPEHOCUTh U3 OJIHOM Hay4HOH 00JIaCTH B JIPYT'YIO TEOPETH-
YeCKHUEe 3HAHUs; YMEHHS U HaBBIKU JEMOHCTPHUPYIOTCS B y4eOHOM M MPAaKTUYECKOH JeATeNbHO-
CTH; UMEET HaBBIKM OLICHMBAHMSI COOCTBEHHBIX JOCTH)KEHUMN; YMEET ONpPENeNsTh MpOoOIeMbl U
noTpeOHOCTH B KOHKPETHOM 001acTH NpodhecCHOHANIBbHON eI TeTbHOCTH.

IToporosslii ypoBeHb:

MIOHMMAET TEOPETUYECKOE COJIepKaHne; UMEET IpeCcTaBIeHre o podiieMax, mporeccax,
ABJICHUSX; 3HAKOM C TEPMHMHOJOTHEH, CYHIHOCTBIO, XapaKTEPUCTUKaMU HM3y4aeMbIX SIBJICHH;
JIEMOHCTPUPYET MPAKTUYECKHE YMEHUSI IPUMEHEHUs 3HAaHUN B KOHKPETHBIX CUTYyalUsX mnpodgec-
CHUOHAJILHOM JIeATEIIHHOCTH.

YpoBeHb HHKE IOPOr0BOro:

JIEMOHCTPUPYET CTYJEHT, OOHApYKMBIIUK MpoOenabl B 3HAHUAX OCHOBHOTO Yy4eOHO-
IPOTPaMMHOT0 MaTepHualia, JOMYCKAaroIUi MPUHIMIIHAIbBHBIE OIIMOKY B BBINOJHEHUH IMPEay-
CMOTPEHHBIX MPOrpaMMOM 3a/laHuii, HE CIIOCOOHBIN MPOIOKUTE O0yUYeHUE WIH MPUCTYIUTh K
npo¢eCCHOHATLHOM JeSITeIbHOCTH M0 OKOHYaHUHU By3a 0€3 JIOMOJHUTEIbHBIX 3aHATHH 110 COOT-
BETCTBYIOIIEH TUCIUIUINHE.

YpoBenb chopmupo- | Ilkana oneHrBaHus A7 MpoMeKyTOUHOU aTTecTa- | lllkana onenuBaHus
BaHHOCTH KOMIIETCH- 87071 no bPC
1017011 Dx3ameH (nuddepeHmpo- 3auer
BaHHBIN 324€T)

[loBbIIEHHBIN S (OTIAMYHO) 3a4TEHO 90 — 100%
bazoBbIit 4 (xoporto) 3aYTEHO 76 — 89%
[loporossiii 3 (yOBJIETBOPUTEIHHO) 3a4TEHO 60 — 75%
Huxe noporosoro 2 (HeyIOBJIETBOPUTEIBHO) [HE3AYTEHO Huxe 60%
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Kpurepuu olieHKM 3HaHUM CTYIEHTOB 110 AUCLHUIIIIMHE

Orenka

Iloka3arenn

Xopoio

CTyZIEHT 3HaeT: CTPYKTYpY U pyHKIMH OMOTIOTMMEPOB, MX KOMIIOHEHTOB H
KOMILUICKCOB, MEXaHHM3Mbl XpaHCHUs, Nepeayll M pealn3alud T'eHeTHYeH
CKOU MH(pOpPMAIIUN HA MOJICKYJSIPHOM ypPOBHE; JCTATBHYIO XapaKTEPUCTH-
Ky OCHOBHBIX IPOIIECCOB, NMPOTEKAIINX B JKUBOW KIIETKE: PEIIMKAIINY,
TPAHCKPHIIIINY, TPAHCISAIUN, PEKOMOMHAIMH, perapanuu, MpOIeCCHHTa
PHK u GenkoB, 6enkoBoro (oiauHra; OCHOBHBIC CIIOCOOBI MEXMOJICKY-
NSPHBIX B3aUMOJICHCTBUI M B3aMMHYIO PETYIISAIHIO MPOIECCOB (YHKITHO-
HUPOBAHMSI )KUBOK KJIETKH B COCTaBE MHOTOKJIICTOYHOTO opranusMa. OyHa-
KO JIOITYCKAIOTCSI O/IHA-/IB€ HETOYHOCTHU B OTBETE.

CTyIeHT NaeT JIOTMYECKH BBICTPOCHHBINM, JOCTATOYHO TOJHBI OTBET MO
BOIIPOCY.

HeynoierBopurenbHO

CTyZEHT IEMOHCTPUPYET HE3HAHHE OCHOBHOI'O COZAEPaHUS JUCLUILINHBI,
OoOHapyXHBasi CyLIECTBEHHBbIC MPOOENbl B 3HAHUAX y4eOHOro Marepuana,
NOITyCKAeT MPUHIMIAAIBHBIE OIIMOKH B BBIMIOJHEHUH IpeIIaraéMbIX 3a-
TaHWii; 3aTpyaHSIETCS JAeNlaTh BHIBOJABI U OTBEYATh HA JOTOJIHUTEIbHBIC BO-
[IPOCHI IPENOJIaBATENS.

'Y 1OBIETBOPUTEIILHO

I[OH}’CKaeTCFI HECKOJIPKO OIIHMOOK B COACPpIKaHNU OTBCTA IIPU 3TOM OTBCT]
OTINYaCTCA HeZ(OCTaTOqHOﬁ FHY6HHOﬁ H TIOJTHOTOM PACKPLITHUA TCMBI.

OTINYHO

CTyIeHT 3HaeT: CTPYKTYpY U GYHKIHMN OHMONOJIMMEPOB, UX KOMIIOHEHTOB U
KOMILJIEKCOB, MEXAaHMU3Mbl XPAaHEHUs, MEpeladdl U peallu3allid FeHeTHYe-
CKOM MH(pOpMalMK Ha MOJIEKYJIIPHOM YPOBHE; JAETAIbHYIO XapaKTepUCTHU-
Ky OCHOBHBIX INPOIIECCOB, IIPOTEKAIOIINX B KUBOM KJIETKE: peIIMKaluy,
TPAHCKPUMIINY, TPAHCIALMHM, PEKOMOMHAIUMM, perapanuy, MpOLeCCHHTa
PHK u GenkxoB, OenxoBoro (oJiguHTa M JIOKHWHIA; OCHOBHBIE CIOCOOBI
MEXMOJIEKYJIIPHBIX B3aMMOACHCTBUM M B3aUMHYIO PETYJISLUIO MTPOLIECCOB
(hyHKIIMOHUPOBAHMS KUBOM KIJIETKH B COCTaBE MHOTOKJIETOYHOTO OpraHM3-
Ma. OTBET JIOTUYEH U MOCIIEI0BaTEICH, OTJINYAETCs INTyOMHON U MOJIHOTOM

[PACKPBITHA TCMbI, BEIBOJIbI TOKA3aTCIIbHBI.

8.3. Bonpocsl, 3a1aHHs TEKYIIEro KOHTPOJISI

Moayasb 1: MosekyJsipHasi 610J10rusi 6eJIKOB, HyKJIEHHOBBIX KHCJIOT

ITK-1 roToBHOCTBI0O peaiM30BLIBATH 00pa30BaTeJbHbIC NMPOrpaMMBbl 10 Y4eOHBIM
npeaMeTaM B COOTBETCTBUM C TPeOOBaHUSIMHU 00pa30BaTe/IbHbIX CTAHAAPTOB

1. Pemmre 3amauy M OXapakTepU3yWTe OCOOCHHOCTH CTPOEHUS BTOPUYHOH CTPYKTYPHI

JHK. JIse nenn JIHK yzaepxuBaroTcs Ipyr NpOTUB Ipyra BOJOPOJHBIMH CBs3sIMHU. Onpeaenure
YHCJIO IBOWHBIX U TPOMHBIX BOAOPOJAHBIX cBsi3elt atoi nenu [JHK, ecnu uzBectHo, 4TO HyKI€O-
TUJIOB ¢ TUMHHOM — 18, ¢ nuto3uHoM — 32 B 06eux nemnsax JIHK. Tlepeunciante ocHOBHBIE TOHS-
TUsA, GOopMUpYyEeMbIe MPU HU3y4eHUH TeMbl «HyKIEeHHOBBIE KUCIOTHI U UX POJIb B KU3HEACITEIN b-
HocTu KieTku. Ctpoenue u pynkuuu J{THK» B mxonbHOM Kypce Onosioruu.

2. Pemute 3amavy U MepedrciInTe OCHOBHBIC MOHATHS, (OPMUPYEMBIE TIPU U3YICHHUH Te-
Mol «Ctpoenne u ¢pynkiuu PHK» B mkonsHOM Kypcee 6monmorun. Kakoe ctpoenue Oyaer uMeTh
mounekyna u-PHK, ecnu nopsiiok HyKJiI€oTHIOB B LIEMOYKE Fe€Ha, HA KOTOPOM OHAa CUHTE3UPYeT-
cs1, umeet crenyronryro nocienoBareabHOCTh: [ TTTAALTALLUTATATTTI TA? KakoBa nnmvHa
mouekynsl JIHK, ecan nirna ognoro nykieorunaa 0,34 Hm?

3. OxapakTepusyiTe YPOBHH OpraHU3aluy OCIIKOBOH MOJIEKYJIBI M CPABHHTE MX Xapak-
TEpHOE TIOJIOKEHUE B mpocTpaHcTBe. [lepeuncnuTe OCHOBHBIE MOHATHS, (opMHpyeMble MpU
M3y4EHUU TeMbl «AMHHOKHUCIOTHI, Oenku. CTpoeHue OENKOB. YPOBHU OpraHM3aIiuu OeTKOBON
MOJICKYJIBI» B IITKOJIBHOM Kypce OMOIOTHH.
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4. UccnenoBanust nokasanu, uyto B U-PHK conepxurcs 34% ryanuna, 18% ypauuna,
28% umrto3uHa u 20% anenuna. 1. Onpenenute MPOIEHTHBIA COCTaB a30THUCThIX OCHOBAaHUM B
yuactke JAHK, saBusromeiics matpuueit 1uist nanHoi u-PHK. 2. Oxapakrepusyiite Buasl PHK.

5. I'eH cocTouT U3 3 OJIMHAKOBBIX CMBICIOBBIX (9K30HBI) M 4 OJIMHAKOBBIX HECMBICIOBBIX
(MHTPOHBI) Y4acTKOB, IPUYEM MHTPOHBI COCTOAT U3 120 HYKIEOTHUOB KaX/bli, a BECh I'€H UMeE-
et 1470 nykneornnos. 1. Ckonbpko K0g0HOB OyaeT umeTh npo-MPHK, kax et sx30H, MPHK u
0eToK, 3aKOAMPOBAHHBIN B 3ToM reHe? 2. Ha3oBUTe 0COOCHHOCTH CTPOEHUS reHa SyKapuoT.

MopayJb 2: ITanbl 3KCIPECCHH TeHOB. AIIONTO3 U HEKPO3

IIK-1 roToBHOCTBHIO peajiM30BbIBATHL 00pa3oBaTe/ibHbIe MPOrPaMMbl MO0 YYeOHBIM
npeaMeTaM B COOTBETCTBHM € TPeOOBAHUSIMHU 00pa30BaTeIbHBIX CTAHIAPTOB

1. IlokaxxuTe, KaK OTpa3uUTCs Ha MOCJIEAYIOUIEH TpaHCIALMU 100aBIeHUE aJEHUIOBOIO
HYKJICOTH/Ia K HaYaIly JJaHHOW Koaupyromien nocienoBatensHocTi: 45/ - AYI I'VT A" ALY
I'AT T'AL LTALT

2. Onpenenute HANPaBICHUE CHHTE3a U HYKJICOTHIHYIO ITOCIIEA0BATEILHOCTD KaXKI0H U3
JBYX JNOYEPHUX HUTEH, KOTOPHIE BO3HUKHYT IPH PEIUIMKALUHU MPUBEIEHHOIO HUXKE JBYXIENO-
yeynoro ¢parmenta JJHK:3/ - A-I'-T-LI-T-T-I'-1I-A-5/ 5/ - T-LI-A-I'-A-A-L-I'-T-3/. Ilepeunc-
JUTE OCHOBHBIE MOHATHA, (hopMuUpyeMble NpH H3ydeHuu Tembl «I'enernueckuil xon. Tpan-
CKPHIILUS) B IIKOJIBHOM Kypce OMOJIOTHH.

3. 3anummure Bce BapuaHThl GparmenToB MPHK, kxoToppie MOryT KOaupoBaTh cienyto-
it pparmenT nonunentuaa: @en — Mer - Luc. [lepeunciure ocHOBHBIC IOHATHSA, hopMEpYe-
Mbl€ TPU U3y4eHUHU TeMbl «I eHeTndeckuii koa. TpaHcasALus B IKOJIBHOM Kypce OMOJIOTHH.

4. Onpenenure cTpykTypy ydactka mosiekynsl JJHK, kogupytomero cuate3npyemMslil Ha
pubocome nonunentua. B pubocomy nocnenosarensHo nocrynatot TPHK co ciaenyrommumu an-
tukogoHamu: YYA, I'IA, ITA, LIVY. Ilepeuncnute OCHOBHbIE NOHSTUS, (OPMUPYEMBIE TPU
U3y4EHHH TeMbl «Perynsius TpaHCKPUIIMK U TPAHCISIIUA B KJIETKE» B IIKOJIBHOM Kypce Ouo-
JIOTHH.

5. INomunenTtua comepXKuT ClIeAyIOIINe aMUHOKUCIOTHI: METHOHHUH, TPUNTO(MaH, JIM31H,
tpunrodad, BanH. Onpenenure antukonoHsl TPHK, npuHuMaronue ygactue B CHHTE3€ 3TOTO
6enka. [lepeuricnuTe OCHOBHBIE MOHATHUSA, (POpPMUpYEMBIE MPU U3YUEHUU TeMbl «B3auMoCBs3b
CTPOEHUS U KU3HEJEATENIbHOCTH KJIETOK» B IIIKOJIbHOM Kypce OHOJIOTHH.

8.4. Bonpochl NPpOMeKYTOYHOM aTTecTAllNU

HessToriicemectp (Jx3amen, ITK-1)

1. OxapakrepusyiTe mpeaMeT M 3a/adl MOJIEKYJSIPHON OHOJIOTHH, CBSI3b C JPYTUMU
HayKaMH.

2. HazoBute u oxapaktepusyiTe (HU3ndecKue MEeTOAbl MOJICKYJISIPHON OMOJIOTHH.

3. Ha3oBuTe 1 0XapakTepu3yiuTe XUMUUYECKHE METO bl MOJIEKYJIAPHON OHOJIOTHH.

4. HazoBuTe M OXapakTepU3yHTe OMOJOTHYECKHE U OMOXMMHYECKHE METOABl MOJEKY-
JSIpHOW GHoNIOTHH.

5. OxapakTepu3yiTe NOHITHE MOJMMEpa3Has LeMHas peakuus: CTaIun, IpUMEHEHHE.

6. OxapakTepu3yiTe OCHOBHBIE 3TAllbl UICTOPUH BOSHUKHOBEHMS U Pa3BUTHSI MOJIEKYJISAP-
HOM OnoJoruu.

7. OxapakTepu3yiTe OCHOBHOU MOCTYJAT MOJIEKYJISPHOM OHOIOTrHu.

8. HazoBute aMHMHOKHMCIOTHBIN cocTaB U pyHKUMU OenkoB. OxapaKTepusyiiTe mepBHU-
HYIO CTPYKTYpY Oernka.

9. Oxapakrepu3yiiTe BTOPHYHYIO M CBEPXBTOPUUYHYIO CTPYKTYypbl Oenka. JlomeHsbI:
CTPYKTYpa ¥ (PyHKITUH.

10. OxapakrepusyiTe TPETUIHYIO CTPYKTYpy Oenka. JlaiiTe onpeneneHue MOHATHIM: Je-
HaTypalus 1 peHatypauus 6eakoB. OxapakTepu3ynTe YeTBEPTUUHYIO CTPYKTYpY Oerka.

11. Oxapakrepusyiite ¢GoaauHr OenkoB, ctaauu (onauara. lllanepoHsl: cTpyKkTypa H
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¢ynkuuu. Pacnan 6emKoB.

12. OxapaktepusyiTe NmepBUYHYI0 U BTOpuYHYHO cTpykTyphl JIHK (Momens Yorcona-
Kpuka). [IpaBuna Yapradda u mpuHIHI KOMIUIEMEHTAPHOCTH a30TUCTHIX OCHOBaHUH. Bo3moxk-
Heie koHpopmaruu JJTHK: A, B u Z ¢popmsl.

13. Oxapaxrepusyiite cepxcnupanuzanuto JJHK. Tornounzomepassr.

14. Oxapakrepusyiite ctpykTypy PHK. @ynkiuu.

15. HazoBute Buasl PHK. OxapakrepusyiiTe Mainble siepHble U MaJlble IIUTOIIa3MaTHyE-
ckue PHK.

16. Oxapakrepusyiite cTpykrypy u ¢pynkuun MPHK.

17. Oxapakrepusyiite cTpykTypy u ¢pyakmuu TPHK.

18. Oxapaxkrepusyiite ctpykrypy u ¢pynkuuu pPHK.

19. Oxapakrepusyiite konueniuoo «Mup PHK».

20. OxapakTepu3yiTe 0COOEHHOCTH T€HOMa YYKapHOT.

21. Oxapakrepu3yite CTPYKTypy 3YKapHOTUYECKUX TEHOB.

22. Ha3oBuTe reHsl, koaupyoomue oemku. OXapakTepu3yilTe TeHbl THCTOHOB.

23. Oxapaxrepusyiite rensl pPHK u TPHK.

24. OxapakTepu3yiTe 0CIe10BaTEIbHOCTH HYKJICOTUIOB T€HOMA SYKapHOT.

25. Oxapakrepu3yiiTe OHKOTE€Hbl U aHTHOHKOT€HBI.

26. Oxapakrepusyite nporpammy «l eHom yenoBekay. M300pa3ute cxemMaTHYHO U OXa-
paKTepu3yluTe CTPYKTYpy F'€eHOMa YellOBeKa.

27. OxapakTepu3yiTe reHOMbl MUTOXOHApUH. Peruukanus u noaumMoppusM MUTOXOH-
npuansHor JJHK.

28. Oxapaxrepusyite JJHK xmnopormnacros. [Ipoucxoxnenne JJTHK opranem.

29. Ha3oBuTe 0COOEHHOCTH T€HOMA MPOKAPHOT.

30. OxapaktepusyiTe MOJBHKHBIE T€HETUYECKHUE DJIEMEHTHI MPOKAPUOTHIECKOTO Te€HO-
Ma.

31. OxapakTepusyiTe CTpyKTYpy I'€HOB IIPOKApUOT.

32. OxapakTepu3syiiTe CTpO€HHE OllepoHa OAKTEPUIA U €TO THIIbI.

33. OxapakTepu3yiTe paboTy JaKTO3HOTO ONEPOHA.

34. OxapakTepu3yiite paboTy TpUnTo()haHOBOrO ONEPOHA.

35. Ha3oBuTe 0COOEHHOCTH T€HOMA BUPYCOB.

36. Oxapaxrepusyiite JJHK- n PHK-conep:xaiue Bupycsi.

37. OxapakTepu3yiTe CTPYKTYpY U IIUKJ pa3BUTHS BUpyca UMMYHOAEPHUIINTA YEIOBEKa.

38. OxapakrepusyiTe ocHOBHbIE TpuHLHUIEI perumkanuu JJHK.

39. Oxapakrepu3yiite ocooeHHOCTH Mexanu3ma perutnkanuu JTHK.

40. HazoBute ocobennoctu peruikanuu JJHK y npokapuor.

41. Oxapaxrepusyite pernkanuio JJHK y sykapuor.

42. HazoBuTe MpUHLMIBI TpaHCKpunuu. Ha3zoBuTe OoTiMUMs TPAHCKPUIILIMUA OT PEILIU-
KallUH.

43. OxapakTepu3yiTe MEXaHU3M TPAHCKPUIILIUU. Perynsauns TpaHCKpUIILUH.

44. Ha30BUTE NOIYKThI TPAHCKPUIILINK Y 3YKapHOT U MTPOKAPHOT.

45. OxapakTepu3yiTe MEXaHNU3M IIPOLIECCUHTA.

46. Oxapaxrepusyite npoueccuar TPHK u pPHK y aykapnor.

47. OxapakTepu3yiTe MEXaHU3M CIIaiCUHTa. AJIbTEpPHATUBHBIN CIUJIACUHT.

48. OxapakTepu3ynTe FeHETUYECKUH KO/I, Er0 CBOMCTBA.

49. OxapakTepu3ynTe 3Tarbl TPAHCIALNH.

50. Oxapakrepusyite nonstue penapauus JJHK u e€ Buasb.

51. Ha3oBure npuumuHBI amnonTo3a U OXapakTepusyhTe naHHoe noHsrue. Hasosure oc-
HOBHbIE OTJIMYHMS aIllONTO3a OT HEKPO3a.

52. OxapakTepu3yiuTe MOJEKYJIIPHbIE MEXaHU3MBI aIllONTO3a.

53. OxapakTepuszylTe CIEAYIOIIME METO/bl TCHETUYECKOW WHKEHEPUH: PECTPUKIIMUS
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JHK, ruGpunu3zaiust HyKJI€nHOBBIX KUCIOT, KionupoBanue JTHK.

54. OxapaktepusyiiTe cCleqylolue METOAbl TeHEeTHUYECKOH WHXKEHEPUU: XUMUYECKUUN
CHHTE3 T'€Ha, MMOJIydeHHe OMOJIOTMYECKH aKTUBHBIX COCTUHEHUH, MMOTyYeHHE TPAHCTEHHBIX pac-
TEHUH.

55. Oxapakrepu3yiiTe MEXMOJIEKYISIPHbIC B3aUMOJCUCTBUS: OEI0K-OCIKOBBIE B3aUMO-
neicTBUs, 0EIKOBO-HYKJIEMHOBbIE B3aUMOICHCTBUS, OCIKOBO-TUIHIHbIE B3aUMOICHCTBUSI.

56. Ha3oBUTE OCHOBHBIEC THIIBI MEXKJIETOYHON XMMMUYECKON CUTHAIM3ALMUs U OXapaKTe-
puU3yuTe.

57. Oxapakrepusyiite metunupoBanue IHK. Oxapakrepusyiite TenomepHble Mociaeno-
BatenbHOCTH JJTHK.

8.5. Meroanyeckue MaTepHaJibl, ONpeAesiiomMe NPoueaypbl OleHUBAHUS 3HAHUM,
yMeHH#, HABBIKOB U (HJIM) ONBITA JIEATEIbHOCTH, XapPaAKTEePU3YIOLINX 3Tanbl GopMHPOBa-
HHUSI KOMIIETeHIH

[IpomexyTouHas aTTecTalus IPOBOJUTCS B pOpME dK3aMeHa.

DK3aMeH M0 JUCUUILIMHE WM €€ YacTH MMeEeT Ielb OLEHUTHh C(OPMHUPOBAHHOCTH KOM-
NETEHIUH, TEOPETHUECKYIO U MPAKTHUYECKYIO MOATOTOBKY CTYJEHTa, €r0 CIIOCOOHOCTh K TBOpYE-
CKOMY MBIIIUICHHIO, TPUOOPETEHHBIE UM HAaBBIKH CAaMOCTOSTEIBHOW pabOThl, yMEHHE CHHTE3H-
POBATh MMOJYUCHHBIC 3HAHUA U IIPUMCHATH UX NP PCIICHUHU ITPAKTHYCCKUX 3a71a4.

[Tpu 6annbHO-PEHTUHIOBOM KOHTPOJIE 3HAHUK UTOTOBAs OIIEHKA BBICTABIISAETCS C YIETOM
HaOpaHHOI CyMMBI OaJIJIOB.

VY CcTHEIN OTBET Ha DK3aMEHE

[Ipu onpeneneHun ypoBHS JOCTHKEHHUI CTYICHTOB Ha 3K3aMeHEe He0OX0AUMO oOpaiiarh
0co00e BHUMAaHHE Ha CIEAYIOIIEe:

— JIaH IOJIHBIM, Pa3BEPHYTHIA OTBET HA ITOCTABJIEHHBIN BOIIPOC;

— TIOKa3aHa COBOKYITHOCTb OCO3HAHHBIX 3HAHUN 00 OOBEKTE, MPOSIBISAIONIASACS B CBO-
00JTHOM OTIEpUPOBAHUU MOHSATUSIMHU, YMEHUH BBIICTUTH CYIIECTBEHHBIE U HECYIIECTBEHHBIE €TI0
HpI/IBHaKI/I, HpI/I‘H/IHHO-CJ'ICI[CTBeHHI)Ie CBA3HU,

— 3HaHUE 00 00BEeKTe AEeMOHCTpUpYyeTCs Ha (pOHEe MOHMMAHHUS €ro B CHCTEME JTaHHOU
HaYKI/I nu M@)K)II/ICIH/IHJ'H/IHapHI)IX CB$I3€I\/'I;

— oTBeT (GopMyITUpPYyeTCs B TEPMHHAX HAYKH, M3JI0KEH JUTEPATYPHBIM SI3bIKOM, JIOTHU-
YeH, 0Ka3aTeJIeH, IEMOHCTPUPYET aBTOPCKYIO MTO3UIUIO CTY/ICHTA;

— TEOPETUYECKHUE MTOCTYNIATHI IOATBEPKAAKOTCA PUMEPAMU U3 TTPAKTUKH.

TectupoBanue

[Tpu onpeneneHnn ypOBHS TOCTH)KEHUI CTYIEHTOB C TIOMOIIBIO TECTOBOT'O KOHTPOJIS OT-
BET CYMTACTCS IPABUIIBHBIM, €CIIH:

— B TECTOBOM 3aJIJaHUH 3aKPBITOH (HOPMBI ¢ BBIOOPOM OTBETa BEIOpAaH MPABHIBHBIN OTBET;

— II0 BONIPOCaM, IMPeTyCMaTPUBAIOIIMM MHOXECTBEHHBIH BHIOOp NMPaBHIIBHBIX OTBETOB,
BBIOpAHBI BCE TIPABUIIBHBIC OTBETHI;

— B TECTOBOM 33JIJaHMM OTKPBITOM (hOPMBI JJaH MPABUIIbHBIN OTBET;

— B TECTOBOM 33/IaHWU HA YCTAHOBJICHHE MTPABUIIHLHOMN IOCIIE0BATEIFHOCTH YCTAHOBJICHA
IpaBUJIbHAS MOCIIEI0BATEIBHOCTD;

— B TECTOBOM 33/IaHUU Ha YCTAaHOBJCHHE COOTBETCTBHS COTOCTABIICHHE IPOU3BENECHO
BEPHO I BCEX Map.

[Ipu oleHWBaHMM YYHTHIBACTCS BEC BOMpoOca (MaKCHMAIbHOE KOJMYECTBO OayUIOB 3a
NPaBUJIBHBIN OTBET YCTAHABIUBACTCS MPETOIaBATEIIEM B 3aBHCUMOCTH OT CJIOXKHOCTH BOIIPOCA).
KonngecTBo OanioB 3a TECT yCTaHABIMBAETCS IOCPEACTBOM ONPEIENICHHs MPOLIEHTHOIO COOT-
HOLIeHHs HAaOpaHHOTO KOJNIWYecTBa 0aNIOB K MAKCHUMAJIbHOMY KOJIMUECTBY OaJlIOB.

Kputepuu onenku;
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J1o 60% mpaBUIIBHBIX OTBETOB — OLIEHKA «HEYAOBIETBOPUTEIBHOY.

Ot 60 10 75% npaBUIBHBIX OTBETOB — OLIEHKA «yJOBJIETBOPUTEIBHOY.
Ot 75 110 90% npaBUIbHBIX OTBETOB — OLIEHKA «XOPOILLIO».

Cspize 90% npaBUIBHBIX OTBETOB — OLIEHKA «OTIUYHOY.

Bomnpocs! 1 3agaHus 11 yCTHOTO oIlpoca

[Tpu onpeneneHnn ypoBHS TOCTUKEHUH CTYIEHTOB IPH YCTHOM OTBETE HEOOXOIUMO 00-
paarb 0co60e BHUMaHHUE Ha CIIe1yollee:

— J1aH MOJIHBIN, pa3BEPHYTHIM OTBET HA ITOCTABIECHHBIN BOIPOC;

— [I0Ka3aHa COBOKYITHOCTb OCO3HAHHBIX 3HaHUI 00 00BbeKTe, NposBIIAOLIasics B CBOOO -
HOM OIIEPUPOBAHUM TOHATUSMH, YMEHHH BBIJICIIUTh CYIIECTBEHHBIE M HECYIIECTBEHHBIC €ro
NPU3HAKH, IPUYUHHO-CIIEICTBEHHbBIE CBSI3H;

— 3HaHue 00 00BEKTe JAEMOHCTpHpYeTCs Ha (hOHE MOHUMAHUS €ro B CUCTEME JaHHOM
HAYKU ¥ MEXIUCLUIUIMHAPHBIX CBA3CH;

— oTBeT (hOPMYIHPYETCs B TEPMUHAX HAYKH, U3JIOKEH JINTEPATYPHBIM SI3BIKOM, JIOTHYEH,
JIOKa3aTeseH, IEMOHCTPUPYET aBTOPCKYIO MO3ULUIO CTYICHTA;

— TEOPETHUYECKHUE MOCTYIATHI TOATBEPIKIAIOTCS IPUMEPaMHU U3 TIPAKTHUKH.

OrieHKa 3a onpoc OIpeaesIseTcs IPOCTHIM CYMMHPOBAHNEM OalljIOB:

Kpurepuu onienku orsera:

IIpaBunabHOCTH OTBeTa — | Gasut.

BcecroponHocTs u rimy6uHa (rosnHoTa) orsera — 1 6ai.

Hannuue BeiBOgOB — 1 Gast.

Cobnronenue HopM JTUTEpATypHOM peun — 1 Oas.

Brnanenue npogeccuonanbHoM ekcukoil — 1 6am.

Wroro: 5 6annos.

[IpakTrueckue 3agaHus

[Ipu ompeneneHun ypoBHSI NOCTHIXKEHHI CTYICHTOB MPH BBIOJHEHUH MPAKTHUYECKOTO
3a1aHus Heo0X0IMMO obOparniaTh 0c000€ BHUMaHUE Ha CIIeTyIOIIee:

— 3aJ/IaHK€ BBITIOJTHEHO MPABUIIBHO;

— MOKa3aHa COBOKYIMMHOCTh OCO3HAHHBIX 3HAHUM 00 00BEKTE, MPOSIBIISIONIASACS B CBOOOI-
HOM ONEPUPOBAHUU TIOHATHUSMHU, YMEHUU BBIJCIUTH CYIIECTBEHHBIE M HECYIIECTBEHHBIE €T0
MPU3HAKHU, IPUIMHHO-CIICJICTBCHHBIC CBSI3H;

— yMmeHue paboTath ¢ 0OBEKTOM 3aJlaHusl JEMOHCTpUpYyeTCs Ha (poHE MOHMMAHUS €ro B
CUCTEME JaHHOW HAyKH M MEXIUCIMILTUHAPHBIX CBS3CH;

— 0oTBeT GOpMYyIUPYETCS B TEPMUHAX HAYKH, U3NI0KEH JTUTEPATYPHBIM SI3BIKOM, JIOTHYEH,
JTIOKa3aTeJICH, JIEMOHCTPUPYET aBTOPCKYIO TIO3HUITHIO CTYIACHTA;

— BBITIOJIHEHUE 33JJaHUS TEOPETUYECKU OOOCHOBAHO.

OrreHka 3a ompocC OMPEEIIETCS TPOCTHIM CYMMHPOBAaHHEM 0aJlIoB:

Kputepuu onienku otsera:

[TpaBWIIBHOCTH BBITOJIHEHUS 3aIaHus — 1 Oaju.

BcecroponHocTh U rmyOuHa (MIOJTHOTA) BBITOTHEHUS — 1 Ga.

Hannuue BeiBo10B — 1 Gasmr.

CobroieHne HOpM JIMTepaTypHOil peun — 1 Gast.

Brnanenue npodeccronanbHoM ekcukon — 1 6am.

Uroro: 5 6annos.

KonrponsHas pabora

Bunbl KOHTpPONBHBIX pPabOT: ayqUTOpHBIC, JOMAIIHWE, TEKyIIWe, 3K3aMEHAIMOHHEIE,
NUCbMEHHBIE, TpapHuuecKue, MpakTuyeckue, (HpoHTaIbHbIe, HHAUBUAYaIbHbIE. CHcTeMa 3aja-
HUI THCEMEHHBIX KOHTPOJIBHBIX PA0OT JOKHA:
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— BBISIBJIATH 3HAHUS CTYJEHTOB I10 ONPEICICHHON TUCIUIUTHHE (pa3aeny JUCIUILTAHEI);

— BBISBJISITh IOHUMaHUE CYITHOCTU U3y4aeMbIX IPEIMETOB U SIBJICHUM, UX 3aKOHOMEPHO-
CTeii;

— BBIABIIATh YMEHHE CAMOCTOSITENIBHO JIeTIaTh BHIBOABI M 00OO0IICHHUS;

— TBOPYECKH HCIIOJIH30BATh 3HAHMS U HABBIKU.

TpeboBanust K KOHTPOJILHOM paboTe MO TEMAaTUYECKOMY COJEP>KAaHUIO COOTBETCTBYIOT
YCTHOMY OTBETY.

Taxke KOHTpOJIbHBIE PA0OTHI MOTYT BKIIIOUATh MEPEUYCHb MPAKTUYECKUX 3a/IaHUH.

Kpurepuu onienku orsera:

[IpaBunsHOCTH OTBETA — 1 OasI.

BcectoponHocTs 1 riryouHa (oaHoTa) oTBeTa — 1 6am.

Hainmuwue BeiBO1OB — 1 Oal.

CobumoieHue HOPM JTUTEPaTypHOUM MUCbMEHHOM peun — 1 6at.

Brnanenue npodeccrnonanbHoit nekcukon — 1 6am.

Wroro: 5 6amnos.

9. IlepeyeHb OCHOBHOI M JOMOJHUTEILHON y4eOHOI JIUTEpaTypbl

OcHoBHas iMTEparypa

1. MonekynsipHast OuoJiorus [ DNeKTpOHHBINH pecypc]:yaedHoe mocodue/ T. A. Mackaesa,
M. B. Jlabytuna, H. JI. Yerogaea; Mopxa. I'oc. nen un-1. Capanck, 2013. — Pexxum gocryma :
http:/library.mordgpi.ru/ProtectedView/Book/ViewBook/415

2. Konnues, A. C. MonekynspHas ouonorus [Tekct] : y4el. Ui CTyJ€HTOB YUpEKICHUN
BeIcI. Tiea. pod. obpasosanus / A. C. Konunues, I'. A. CeBacTpsiHOBA. - 4-¢ u31., iepepad. u
ngom. - M. : Axkagemus, 2012. - 400 c.

3. Kykoa, A.I'. MonekynsipHasg OuoJyiorusi: yueOHUK C YNpaKHEHUAMU U 3aJadyaMu /
A.I'. Xykosa, H.B. Kuznuenko, JL.I'. ['opoxoBa. — Mocksa ; bepnun : Jlupexkr-Menua, 2018. —
269 c. : HIL., TaoJI. —  Pexum  gocryna: 10 IIOJITHCKE. - URL.:
http://biblioclub.ru/index.php?page=book&id=488606. — bubauorp. B ku. — ISBN 978-5-4475-
9674-3. — DOI 10.23681/488606. — TekcT : 2JIeKTPOHHBIH.

JlonoJIHUTeIbHAS JTUTEpaTypa

1. buoxumus u monexynspHas ouonorus / aBr.-cocT. C.®. Anapycenko, E.B. Jlenucenko
;  MunucrepctBo oOpa3oBaHust u Hayku Poccuiickoit ®@enepanun, DenepanbHoe
roCcy/1apCTBEHHOE aBTOHOMHOE O0pa30oBaTENIbHOE YUPEXKJIEHUE BBICHIETO MPOPECCHOHATBHOIO
oOpa3oBanus «CeBepo-KaBkaszckuii henepanbhblii yHuBepcuteT». — CrtaBponois : CKOY, 2015.

- 94 c. : TaOII. - Pexum JIOCTYyTIA: o IIOJITHCKE. - URL.:
http://biblioclub.ru/index.php?page=book&id=457873. — bubmuorp. B kH. — Tekcr
AIEKTPOHHBIN.

2. MonexynspHas 6uonorus: nadoparopusiii mpaktukym / O.C. Kopueesa, B.H. Kanaes,
M.C. Heuaesa, O.1O. T'oitkanona ; Hayd. pexn. O.C. KopueeBa ; MunuCTEpCTBO 00pa3oBaHus U
Hayku P®, ®I'BOY BIIO «BopoHeXCKHII ToCyAapCTBEHHBIM YHUBEPCUTET WHKEHEPHBIX
TEXHOJIOTHI». — BopoHex : BOpOHEXCKHMII TOCyJapCTBEHHBI YHHBEPCHUTET WHIKEHEPHBIX
texHomoru#t, 2015. — 52 c¢. : wn. — Pexum goctyma: mno mnoamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=336018. — buGnuorp. B k. — ISBN 978-5-00032-
106-5. — TekcT : 2eKTPOHHBIH.

10. Ilepeuensb pecypcoB MHGOPMALMOHHO-TEJEKOMMYHUKAMOHHON ceTn «MHTep-
HeT»!

1. https://genetics-info.ru/ (MadopmannoHHBIH TOPTA O TCHETHKE).

2. https://biomolecula.ru/ («bruomMosnexyiay, KaToaor cTaTei)

11. MeTtoanuyeckue yKazaHusi 00y4arommMcs 10 0CBOCHHUIO U CHUIIIHHBI (MOIYJIs)
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[Tpu ocBOCHMM MaTepHana AUCIUTUTHHBI HEOOXOAUMO:

— CIUIaHUPOBATH U PACIIPENICTUTh BpeMsi, HEOOXOAUMOE JJIsl U3YUYEHUS JUCIUILINHBL,

— KOHKPETH3UPOBATh JIJIsl ce0s1 TUTaH M3YYCHHS MaTepHalia;

— O3HAKOMHUTBHCA C 00BEMOM U XapaKTEepOM BHEAYIAUTOPHOW CaMOCTOSITENBHON paboThI
JUTS1 TIOJTHOIEHHOTO OCBOCHHMS KaXKJOM U3 TEM JTUCLUILIUHBIL.

CueHnapuii U3ydyeHus Kypcea:

— IIpopaboTaliTe KXYy TEMY IO MPEIaraeMoOMy HUXKE allTOPUTMY JICHCTBHIA;

— U3y4YUB BECh MaTepuall, BBIIIOJHUTE UTOTOBBIM TECT, KOTOPBIM MPOJEMOHCTPUPYET I'O-
TOBHOCTb K CJlaye dK3aMeHa.

AnropuT™M paboThl Ha/T KOKJI0OH TEMO:

— H3Y4YUTE COJICpKAHME TEMbI BHaUYaje Mo JIEKIIMOHHOMY MaTepHuaiy, a 3aTeM 10 JAPYTruM
HUCTOYHUKAM;

— TpOYMTAWTE  JOMOJHUTEIBHYIO JIUTEpATypy M3  CIHCKA, MPEAT0KECHHOTO
IpernoaaBaresnem;

— BBINUIIUTE B TETPAJIb OCHOBHBIE KATETOPUH U TIEPCOHAIIUU 110 TEME, UCTIONb3Ys JIEKIIU-
OHHBIM MaTepHall WIH CIOBapH, YTO TTOMOXKET OBICTPO MOBTOPUTH MaTepuaj MPHU MOATOTOBKE K
HK3aMEHYy;

— COCTaBbTE KPaTKUii TJIaH OTBETA MO Ka)XXJIOMY BOIPOCY, BHIHOCUMOMY Ha OOCYXJIEHUE
Ha JIA0OPATOPHOM 3aHSITHH;

— BBIYYHTE OIPEAETICHUS TEPMUHOB, OTHOCALINXCS K TEME;

— IpoJlyMaiTe MpUMEPHI U WUTIOCTPALIMH K OTBETY IO U3y4aeMOU TEME;

— mojdepuTe LUUTAThl YUYEHBIX, OOLIECCTBEHHBIX JesATeNel, MyOIUIUCTOB, YMECTHBIE C
TOYKH 3PECHUS 00CYKIaeMO TPOOIEMBI;

— IPOAYMBIBAITE BHICKA3bIBAHUS MO TEMaM, MPEAJIOKEHHBIM K JIA0OpaTOPHOMY 3aHSTHIO.

Pexomenaaruu o pabote ¢ IUTEpaTypoOi:

— O3HAaKOMbTECh C AHHOTALMSIMH K PEKOMEHIOBAaHHOW JUTEpaType M OIPEICIIHTE
OCHOBHOM METO/] U3JI0KEHHS MaTepualia TOrO WJIM MHOTO UCTOYHHUKA;

— COCTaBbTE COOCTBEHHBIC aHHOTAIIMU K JAPYTUM HCTOYHHKAM Ha KapTOUYKaX, YTO MOMO-
JKET TIPH MOJITOTOBKE peepaToB, TEKCTOB peUeii, MpH MOATOTOBKE K DK3aMEHY;

— BBIOEpUTE T€ UCTOYHUKH, KOTOPBIE HAUOOJee MOIXOIAT Ul U3y4eHUs] KOHKPETHOU Te-
MBI,

12. Mepeyens HHPOPMAIMOHHBIX TEXHOJIOTHIi

Peanuzanus yuyeOHOM mporpammbsl o0ecrieuuBaeTcs JOCTYIOM KaKJOro CTYJEeHTa K WH-
(dbopMaIMOHHBIM pecypcaM — IJIEKTPOHHOU OMOMMOTEKe U CeTeBhIM pecypcam Uurtepuer. s
ucnonb3oBanus KT B yueGHOM mpoliecce HCHOIB3YETCsl MPOrpaMMHOe oOecredeHne, Mo3Bo-
JSOLIee OCYIIECTBIIATH MOUCK, XpaHEHHEe, CUCTEMaTH3allMI0, aHAJIN3 U NPE3eHTalni0 nHpopMa-
IIUH, SKCIOPT MH(OpMaIUK Ha HHU(POBbIE HOCUTENH, OPraHU3aMI0 B3aUMOJICHCTBUS B peallb-
HOW U BUPTyalbHON 00pa3oBaTeNbHOM cpejie.

WuavBuyanbHble pe3ysbTaThl OCBOCHUS TUCHMIUIMHBI (DUKCUPYIOTCS B DJIEKTPOHHOU
nH(pOpMallMOHHO-00pa30BaTeNbHON cpe/ie YHUBEpCUTETA.

12.1 IlepeyeHb NPOrPaMMHOIO o0eceYeHu st
1. Microsoft Windows 7 Pro

2. Microsoft Office Professional Plus 2010

3. 1C: Yuusepcurer [TPOD

12.2 Ilepevyenb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM
(oOHOBJIEHME BBINOJIHSIETCS eKeHeleJIbHO)

MoarotosneHo B cucteme 1C:YHusepcutet (000003099)



1. Uadopmanuonno-npasosas cucrema «[TAPAHT» (http://www.garant.ru)
2. CrpaBounas npaBoBas cucreMa «KoncynerantlLmtoc» ( http://www.consultant.ru)

12.3 Ilepeyennb coBpeMeHHbIX NMPO(ecCHOHATBLHBIX 023 TaHHBIX

1. Ilpodeccuonanbhas 6a3a qaHHbIX «OTKPBITHIE JaHHBIE MUHUCTEPCTBA 00pa30BaHuUs U
nayku POy (http://xn----8sblcdzzacvuc0jbg.xn--80abucjiibhv9a.xn--plai/opendata/)

2. Ilpodeccuonanpuas 6a3a gaHHbIX «llopTam OTKPBITHIX JaHHBIX MUHHUCTEPCTBA KYJIb-
Typsl Poccuiickoit deneparuny» (http://opendata.mkrf.ru/)

3. DnekrponHas OubmuoredHas cucrema Znanium.com( http://znanium.com/)

4. Hayunas snektponHas 6uodanoreka e-library( http://www.e-library.ru/)

13. MaTepuaJbHO-TeXHHYeCKOe o0ecneuyeHne JUCIHIINHBI (MO1YJIs1)

Jlnist MpOBeACHUS ayIUTOPHBIX 3aHATUH HEOOXOAUM CTaHIAPTHBIA HAOOP CIEHUAIN3UPO-
BaHHOU yueOHOI Mebenu u ydeOHOTo 000pyAOBaHMUS, a TAKXKE MYIbTUMEIUNHOE 000pyI0BaHUE
JUTSL IGMOHCTpPALIMU MPEe3eHTANi Ha JeKusx. /i mpoBeneHus MpakTUYECKUX 3aHATUH, a TaK-
K€ OpraHu3alK CaMOCTOSTEIbHON padOThl CTY/IEHTOB HEOOXOIUM KOMIIBIOTEPHBIH Ki1acc ¢ pa-
004rMHU MecTamMu, 00eCTIeUnBaIOIIMMHU BBIX0 B MIHTEpHET.

[Ipu M3ydyeHun AUCHUILIMHBI UCTIONb3YyeTCs MHTEepakTUBHBIN koMmiuieke Flipbox s mpo-
BEJICHUS IPE3CHTAIMI 1 BUICOKOH(DEpeHIIni, cucTeMa iSpring B mpoliecce IpOBEpKH 3HAHUH 110
3JIEKTPOHHBIM TECT-TPEHAXKEPAM.

WupuBuayanbHbIE Pe3ylbTaThl OCBOCHUS JWCHUILTUHBI (PUKCHPYIOTCS B AJIEKTPOHHOU
UH(POPMAaLIMOHHO-00pa30BaTeNbHOM cpelle YHUBEpCUTETA.

Peanuzarust yueOHOM mporpamMMbl 00€CTIeUMBaeTCsl JOCTYIIOM KaXKJIOTO CTYACHTAa K MH-
(opMaLMOHHBIM pecypcaM — 3JIEKTPOHHOM OMOiIMoTeKe U ceTeBbIM pecypcam Murepner. s
ucnonszoBanus KT B yueOHOM mporiecce HE00XOAMMO HAM4YKMe MPOrpaMMHOI0 oOecreyeHus,
MO3BOJISIOIIEr0 OCYIIECTBIISATh NOUCK HH(popMalMK B ceTd MHTepHeT, cucTeMaTu3aluio, aHaau3
U TIPE3EeHTaLMI0 HH(OPMALIUY, IKCIOPT UHPOPMAIMHU Ha HU(POBbIE HOCUTEIIH.

YyeOHast ayIuTOpUs 1Jisl MPOBEAEHUs 3aHATHI JEeKIMOHHOI0 THIA, 3aAHATHI ceMHU-
HAPCKOI0 THIA, TPYNNOBBLIX U HHANBUAYAJIbHBIX KOHCYJIbTAalMi, TEKYIIero KOHTPOJISI U
npoMe:KyTo4YHOi aTTecTamuu (Ne 15)

[TomernieHne yKOMIUIEKTOBAHO CHEIMATU3UPOBAHHON MeOENIbl0 M TEXHUYECKUMHU Cpej-
CTBaMH 00y4YeHUS.

OcHOBHOE 000pYy/JI0BaHUE:!

Habops!l eMOHCTpanmoHHOTO 00OpYJOBaHMsI: aBTOMAaTU3UPOBAHHOE pabouee MeCTo B
cocTaBe (y4eOHBIH MYyJIbTUMEIUMHBIN KOMIUIEKC TPUOYHA, IPOEKTOP, JIa3epHas yKa3zKa, MapKep-
Has jocka); kosoHku SVEN.

Y4eOHO-HAMISHBIE TTOCOOUS:

[Ipeszentanuu.

JIM1eH3MOHHOE MTpOorpaMMHOe obecneueHme:

— Microsoft Windows 7 Pro

— Microsoft Office Professional Plus 2010

— 1C: Yuusepcuret [TPOD

YyeOHast ayauTopusi 1Jis NPOBeJeHUs 3AHATHUH JIEKIIMOHHOI0 TUIA, 3AHATHIH ceMM-
HAPCKOr0 THUIA, IPYNNOBBIX ¥ MHAUBHAYAJIBHBIX KOHCYJIbTAIHI, TEKyILIEro KOHTPOJIS M
npoMe:KyTo4YHOi aTTecTanuu (Ne 28).

JlabopaTopusi reHeTHKH, (PM3MOJIOTHH PACTEHHIT U TEOPHH IBOJIIOIHUH.

[TomeneHne yKOMIUIEKTOBAHO CHEIUAIM3UPOBAHHOW MEOENbI0 U TEXHUYECKUMHU CpEeJ-
CTBaMU O0y4YeHUSI.

OcHoBHOE 000py/I0OBaHue:
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Habopbl neMoHCTparimoHHOro 000pyI0BaHUs: aBTOMAaTH3UPOBAaHHOE pabodyee MecTo mpe-
mojiaBarelisi B cocTaBe (KOMIIBIOTEp, KIIABHATypa, CETEBON (GHIIBTP, MPOEKTOp, KpeIUIeHHE,
9KpaH).

JlaGoparopHoe 000pyI0BaHKEe: KOMILIEKT brolornueckas MUKpoJadopaTopHsl.

YueOHO-HArISIHBIC TOCOOHS:

[IpezenTanum.

JIMLIEH3MOHHOE MPOrpaMMHOE 00CCIICUCHHE:

— Microsoft Windows 7 Pro

— Microsoft Office Professional Plus 2010 r.

— 1C: Yuusepcuretr [TPOD

IMomemenue aJ1si caMmoCcToATEIbHOI padoThl (Ne 1010)

YurajabHbIi 3271 3JIEKTPOHHBIX PeCypPCcoB.

[TomenieHue yKOMIUJIEKTOBAHO CHEIHATU3UPOBAHHON MeOEIIbI0 U TEXHUUECKIUMHU
CpeacTBaMu O0y4YEeHHUS.

OcHOBHOE 000pYI0OBAHUE:

KOMHI)IOTCpHaﬂ TCXHUKA C BO3MOXHOCTBIKO IIOAKIKOUYCHUSA K CCTHU ((I/IHTepHeT» u
ofOecriedyeHHEeM  JIOCTyla B  JJIEKTPOHHYIO  MH(GOPMAalMOHHO-00pa30BaTeNbHYIO  Cpeny
yHHBEpcUTeTa (KOMIbIOTEep 12 MIT., MyIbTUMEIUIHBI TPOEKTOp | MIT., MHOTOQYHKIIMOHATHHOE
ycrpoiictBo 1 mt., mpunrtep 1 mr.).

YueOHOo-HANIIHBIC TOCOOUS:

[Ipe3enTanuu, MEKTPOHHBIE TUCKH C YUCOHBIMU U Y4€OHO-METOANUYECKUMHU ITOCOOUSIMHU.

JIMIeH3MOHHOE IPOrpaMMHOE 00€eCIIEUEHHE:

— Microsoft Windows 7 Pro

— Microsoft Office Professional Plus 2010

— 1C: Yuusepcuret [IPOD
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