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1. Hean 1 3a0a9i TUCHUILIHHBI

Lenb M3y4eHHs] TUCIMUILUIMHBI — 00ECIIEYUTh FOTOBHOCTH CTYJICHTOB K HCIOJIb30BaHHUIO
HAyYHBIX 3HAHUU U3 00JIACTH MOJCKYJSPHOW OMOJOTHH, CIICIHATBHBIX YMEHUN U IICHHOCTHBIX
OTHOIICHHH B MIPEICTOSIIEH POoPeCCHOHATBLHON MeAarorndecKon eI TCIIbHOCTH.

3amaun JUCLUILIMHEL:

- chopmupoBaTh 3HaHHS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX XpaHEHHUsS, IMepeiadd |
peanu3anuy HacleACTBCHHOW HWH(OpPMAIMK HAa MOJICKYJISPHOM YPOBHE B KJIETKE W MPUPOJC B
[[EJIOM, METOJaX IT03HAHUS MaTepUaIbHBIX OCHOB HACIICJCTBCHHOCTH M HW3MCHYMBOCTH Ha
MOJICKYJISIPHOM YPOBHE;

- c(hopMHpOBaTh HWHTETPUPOBAHHBIC W CIICHUAIbHBIC YMEHHUS B IPOILECCE H3yYCHUS
TEOPETUYECKOr0 MaTepuajga ¢ BBHIIOTHEHHS JabOpaTOPHOTO JKCIEPUMEHTa C y4eTOM
0COOEHHOCTEH 00IIero OMOJIOTHYEeCKOTr0 00pa30BaHNUs;

- o0ecrneynTh OBJIAJICHUE METOJAaMM IO3HAHUS OOBEKTOB MOJEKYJSPHOH Omonoruu,
criocobamMy  aHajM3a MOJICKYJSIPHBIX SIBICHHHA JUUIS PEHICHHS 3ajJa4 TEOPETUYECKOro |
NPHUKJIATHOTO  XapakTepa €  Y4eTOM  BO3PACTHBIX  OCOOCHHOCTEH  OOYyYaroIIUXCs
00111e00pa3oBaTEeIbHON IITKOJIHI.

2. Mecto aucuniinusl B ctpykrype OIIOII BO

JuctummmHa «MoJieKyisipHass OUOJIOTHS» OTHOCHTCS K BapHATUBHON 4YacTH y4eOHOTO
IJIaHa.

JucuunianHa u3ydaercs Ha 5 kypce, B 9 cemectpe.

Jl11g nu3y4eHust TUCIUILIMHBI TpeOyeTcs: 3HaHUsI OMOXHUMUU, [IUTOJIOTHH U TEHETUKH.

Nzyuenuto nucuurinuubl «ModekymsipHasi OMOJIOTHs MPEIIIECTBYET OCBOEHUE JHMCIIU-
TUTUH (MPaKTHK):

I'eneTnka;

[MuTonorus.

OcBoenue aucHUIIUHB «MoJeKyspHas OUOJIOTHS» ABISIETCS HEOOXOAMMOW OCHOBOM
JUTSI TIOCJIEYIOIIET0 U3YYEeHUS TUCIUILINH (TIPAKTUK):

BBenenune B OMOTEXHOIOTHIO.

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

OcBoeHMe TUCIUIIMHBI TOTOBUT K padoTe co cleaylmuMu obbekTamMu mpodeccuo-
HaJIbHOM JIeATEIbHOCTH:

- oOyueHue;

- BOCIIMTAHWE;

- pa3BUTHE.

B nporniecce n3ydeHusi AUCHUIUIMHBI CTYACHT TOTOBUTCA K BHJaM MPOdeCcCHOHATBHOMN
JESTENIbHOCTH M pelieHuio mpodeccnoHanbHbIxX 3a1ad, npeaycMorpeHHsix @I'OC BO u yue6-
HBIM TUTAaHOM.

3. Tpe6oBanus K pe3yJbTaTaM 0CBOEHUsI TUCHUTIIMHBI

[Ipouiecc n3yueHUs: MUCHUIUIMHBI HAMpaBjieH Ha (OPMUPOBAHUE KOMIETCHIIUNA U TPYI0-
BbIX (yHKIUH (mpodeccroHanbHbli cTannapt [legaror (memarormyeckasl 1eATeIbHOCTh B J0-
MIKOJIBHOM, HadaJlbHOM OOIIeM, OCHOBHOM OOIIeM, cpeiHeM obiieM oOpa3zoBaHHU) (BOCIUTA-
TeJb, YIUTENb), YTBEPXKJAEH MpUKa3oM MUHHCTEPCTBA TPyAa U CONMAIBbHON 3amuThl NeS44H ot
18.10.2013).

BoinyckHUK 10IDKEeH 00nanaTh CIHEAYIOUUMMH MNpOQEeCCHOHATbHBIMU KOMIETEHUUIMU
(ITK) B cOOTBETCTBUU C BUJAMU ACSATEIHHOCTH:
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I1K-1. '0TOBHOCTBIO peajin30BbIBAaTh 00pa3oBaTeJbHbIC IPOrPaAMMBbI 110 Y4eOHBIM NpeaMeTam
B COOTBETCTBHH € TPeOOBAHUSIMU 00pa30BaTeIbHbIX CTAHJIAPTOB.

neaarornycCkas 1eATeJIbHOCTb

[1K-1 rOTOBHOCTBIO peain30Bbl- [3HATh:

BaTh 00pa30BaTEIIbHBIC ITPOTPaM- |- MIPEMOAaBaEMbIi MpeaMeT B mpeaenax TpedoBanuii ®I'OC
MBI TI0 y4eOHBIM TIpeaMeTaM B co- (OO0 B yacTu OMOOTHs 1Mo acnekTam: 1) TepMUHBI U TOHATHS
OTBETCTBUHU C TPEOOBAHUSIMHU 00- [MOJIEKYJISIPHOU OMOJIOTHY; 2) IICHHOCTH MMO3HAHUS MOJICKYIISIp-
[pa30BaTENbHBIX CTAaHIAPTOB HOW OMOJIOTMH; OCHOBHBIE METO/IbI HCCIIEIOBAHNUS; COBPEMEHHBIE
ITOCTHYKEHUS MOJIEKYISIPHON OMOJIOTHH;

YMeTh:

- MCIIOJIB30BaTh IPUOOPETEHHBIC 3HAHUS JUISL JOCTHKEHUS T11a-
HUPYEMBIX PE3yJIbTaTOB OMOJIOTHYECKOTO 00pa30BaHUS;
BJIA/1€Th:

- CI1I0c00aMM peleHus 3a/1a4 0 MOJIEKYJISIPHOU OHMOJIOTHH TEO-
[PETHUYECKOTO M MPUKIIAJTHOTO XapaKTepa.

4. O0beM AUCHMILVIMHBI U BU/bI Y4eOHOH padoThl

Bcero ya- | [leBsThlii-

Bu yuebHOl paboThI COB ceMecTp
KonTakTHasi padora (Bcero) 56 56
JlabGoparopHble 28 28
Jleximm 28 28
CamocTtosiTeibHas padoTa (Bcero) 62 62
Bu/ibl NpOMe:KYTOUYHOM aTTeCTAUN 26 26
JK3aMeH 26 26
O01mas TPy10eMKOCTDb 4achl 144 144
OO011asi TPY10€eMKOCTD 32a4eTHbIC eINHUIIbI 4 4

5. Conepikanue QU CHUNTHHBI

5.1. Conep:xanue MoayJied JUCHUTIINHBI

Mopnyas 1. MoJsiekyasipHast 0M0J10rusi 0€1K0B, HyKJICHHOBBIX KHCJIOT:

Beenenue. Vcropusi BOSHUKHOBEHHS M Pa3BUTHUsI MOJIEKYJIsipHOM Ouonoruu. [Ipeamer u
3aJ]a4i MOJIEKYJIIPHOM OMojoruu. MeTozsl MOJIeKyIsipHOi 6ronoruu. OCHOBHOM MOCTYNAT MO-
neKyisipHon Ouonoruu. benku: crpykrypa u GyHKIMHA. YpOBHU opraHu3anuu 6enkoB. OomauHr
6enkoB. Ctaguu ¢onnunra 6enkos. [llaneponsl. Pacnan 6enkoB. CTpyKTypa HYKJIEHHOBBIX KHC-
not: IHK u PHK. Bugert PHK. Ctpykrypa MPHK. Crpykrypa TPHK. Crpykrypa pPHK. I'eHoM
sykapuoT. CTpyKTypa 3yKapUOTHYECKHX T'eHOB. I'eHbl, Koaupytomue Oenaku. ['eHbl THCTOHOB.
I'ensl pPHK 1 TPHK. [TocnenoBarenbHOCTH HYKJIEOTHIOB T€HOMA SYKapuoOT. [ €HOM mpoKapHor,
BUpycoB H (aroB. [Inasmunel. [loaBrkHble TeHeTHUECKUE AiIeMeHThl. CTpyKTypa IeHOB MpoKa-
puotT. OnepoHsI.

MopayJib 2. dTansl IKCNPECCHH TeHOB. ANIONTO3 U HEKPO3:

Permukanus JITHK. Cxema permukanuu y 3ykapuoT. CxeMa peruimKaiuu y NpoKapHoT.
Tpanckpunuusa JITHK y nmpo- u sykapuor. OTinyuus TPaHCKPUILMKM OT peIUIMKauu. MexaHusm
Tpanckpunuud. [Ipogykrel Tpanckpuniuu. [Iponeccunr PHK npo- u sykapuor. Cxema nporec-
cunra. Mexanusm crutaiicuura. buocunTe3 Oenka. ['eHeTHueckuil Ko, ero CBOWMCTBA. DTarlbl
Tpaucianuu, ee peryndanusa. Pemapauus JIHK. Tuner noBpexnenuit JITHK. Amonto3 u HEKpo3.
MeTo1bl TEHETUYECKON MHKEHEPUH.
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5.2. Conep:xaHue TMCUMILINHBI:
Jlekuuu (28 u.)

Moayab 1. MojiekyasipHasi 0MoJiorus 6eJ1K0B, HYKJIeHHOBBIX KHCJIOT (12 4.)

Tema 1. BBenenne. (2 4.)

Beenenue. Mctopust BOSHUKHOBEHHUS U Pa3BUTHUS MOJIEKYIsIpHON Ouosorun. benku:
cTpykTypa u QpyHkuuu. [Ipenmer u 3agaun MOJIEKYIIpHOI Ononoruu. MeToabl MOJIEKYISIPHOR
ouomnorun. Mcroprs BOSHUKHOBEHUS U Pa3BUTHsI MOJIEKYJISIpHOM Ouonoruu. OCHOBHOM MOCTY-
JaT MOJIEKYJISIPHOW OHOJIOTHH.

Tema 2. Beaku. (2 4.)

AMUHOKHUCIOTHBINA cocTaB 0enkoB. OyHKIMHU. YPOBHH OpraHu3anuu 6enkoB. @onauHr
6enkoB. Ctamuu donaunra 6enkos. [llaneponsl. Pacnag 6enkoB.

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

Crpykrypa nykienHoBbix kucioT: JJHK u PHK. I'ucronsl u opranuzauus JJHK B xpo-
mocomax. Crpykrypa JTHK B xpomocomax. Ilomumopdusm JHK. Ceepcnmpanmzamus JIHK.
Crpykrypa PHK. Buznst PHK. Crpykrypa MPHK. CtpykTypa TPHK. Crpykrypa pPHK.

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

['enom sykapuot. CTpyKTypa dyKapuoTHUECKUX TeHOB. ['eHbl, koaupyromue 6enku. ['e-
Hbl TUCTOHOB. ['ensl pPHK u TPHK. [locnegoBaTenbHOCTH HYKIEOTHAOB T€HOMA 3YKAPHUOT.
OcoOenHoctu reHoMa 3ykapuort. [Iporpamma ["'enom uenoBeka.

Tema 5. 'eHom npokapuoT, BUpycoB u ¢aros. (4 4.)

['enom npokapuot, BUpycoB u (aros. OcobenHocT reHoMa pokapuot. [lnasmuasr. ITo-
JIBIKHBIE TEHETHUECKHE 3JIeMeHThI. CTpYKTypa TeHOB nmpokapuoT. OnepoHsl. 'eHoM BUPYCOB.
I'erom ¢aros.

Tema 6. I'enom dykapuot (2 4.)

[TocnenoBaTenbHOCTH HYKICOTHAOB TeéHOMA 3yKapuoT. OCOOEHHOCTH T€HOMa 3 YKapHOT.

Moayasb 2. ITanbl IKCIPECCHH TeHOB. AonTo3 U HeKpo3 (14 4.)

Tema 7. Penummkamnus JIHK. (2 4.)

OcHoBHBIE TpUHIUIBI perunkanuu. OcobeHHocTn MexannsMa peruukanuu JTHK. Cxe-
Ma perUIMKauy y 3ykapuot. Cxema peruimkaiyiy y npoKapHorT.

Tema 8. Tpanckpunuus (2 4.)

Tpaunckpunuus IHK y npo- u sykapuot. IIpunuunsr tpanckpunuuu JAHK. Otnnuwns
TPAHCKPHUIILIUU OT PEIUIMKAalUU. MexXxaHu3M TpaHCKpUnuuu. [IpoayKTel TpaHCKPUIILIHH.

Tema 9. IIpoueccunr PHK npo- u 3ykapuor. (2 4.)

Konnposanune. IlonmmagenunupoBanne. CrnaiicuHr. Cxema npoueccuHra. MexaHusm
crtaricunra. I[Ipoueccunr y mpokapuor.

Tema 10. Tpancasuus (2 4.)

['enetnaeckuit koa, ero croiictBa. Ctpoenue pudocom. MHuIMaus Tpancassuuu. II0H-
rauus. TepMuHanus.

Tema 11. Penapauus JHK.Anonto3 u Hekpo3. (4 4.)

Iospexxnenuss AHK. Penapamus JIHK, tunel. Amonto3. Mopdonorndeckas kapTuHa
anonTo3a. Hekpo3. Otinnuns anonTo3a oT HEKpo3a. MonekynspHbld MeXaHu3M aronTtos3a. OHKo-
rede3. OHKOTEHBl.

Tema 12. AnonTo3. Hekpo3 (2 u.)

ArnonTto3 1 HeKpo3. [lepcrekTHBBI pa3BUTHS MOJIEKYJIIPHON OUOJIOTHH.

Tema 13. I'eHeTnueckasi HHKeHepusi (2 4.)

I'ennas unxxenepus. l{enu renHol uHxeHepuu. Micropus reHHOM MHX)eHepun. Meton
PEKOHCTPYHUPOBAHMS U MepeHoca peKOMOMHAHTHBIX Iuiazmua. Ctaauu metona. CUHTE3 TeHa
HCKYCCTBEHHBIM IIyTEM. 3HaUEHHE U NIEPCIIEKTUBBI TEHHON NH)KEHEPHH.
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5.3. Conep:xanue TUCHMUILINHBI:
JladopaTtopubie (28 4.)

Moayab 1. MojiekyasipHasi 0MoJiorus 6eJ1K0B, HYKJIeHHOBBIX KHCJIOT (12 4.)

Tema 1. MeToabl MOJIeKYJIsIpHOIi OHo10ruM (2 4.)

Bonpocsl 115 00cy:KI1eHus:

. Mukpockonusi.

. PEHTT€HOCTPYKTYpHBIN aHAINU3.

. MeTo paaqnoakTUBHBIX H30TOIOB.

. YipTpaneHTpudyrupoBanue (CeAMMEHTAMOHHBINA aHAU3).

. Xpomarorpadusi.

. Dnexrpodopes.

. U3onnektpodokycupoBanue.

. JIByMepHBIH d51eKTpodopes.

9. KynbTypa KIIeTOK.

10. Metoxa GeCKIETOYHBIX CUCTEM.

11. MeTox MOHOKJIOHAJILHBIX aHTUTEIL.

12. Beinenenne JIHK. TToaroroska oopasmos s Beiaenenus JTHK.
13. Beigenenue BoicokoMonekysipuoi JIHK. Beinenenune PHK.
14. Beinenenne PHK ¢ ucnonszoBannem nporennassl K.

0N DN KW

Tema 2. Beaku u ux pyHkuuu (2 4.)
Bonpocsl 1151 00cy:ka1eHus:

1. ®yHK1IMM OENKOB.

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

5. @onaunr 6enkos. [llanepoHsr.

Tema 3. HykjienHoBbie KHCJIOTHI (2 4.)

Bonpocs! nuis1 00cyxneHus:

. UcTopust OTKPBITUS ¥ N3YydEHHSI HYKJIIEMHOBBIX KACIOT
. KOMIIOHEeHThI HyKJIEMHOBBIX KUCIIOT.

. Crpykrypa u ¢pynkuun JJTHK.

. Ceepxcnmpanusanus JHK.

. Ctpykrypa u ¢pynkuuu PHK.

. Buner PHK.

. Perrenne 3agay.

NN DN R W

Tema 4. CTpykTypa reHoM BHpPYcoB U (aros. (2 4.)
Bonpocs! nuis1 00cyxkneHus:

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

2. JHK-coneprxarne BUpYyChl

3. PHK-conepaiue BUpYyCHI.

4. Bupyc UMMyHO1e(DUIIUTA YETIOBEKA.
5.001mas xapakTepuCTHKa F'eHOMa MTPOKapUOT.
6. CTpyKTypa reHOoMa POKapHOT.

7. CTpyKTypa reHOB IPOKAPHOT.

8. ITma3zmuabl.

9. MoOuIbHBIE TCHETUYECKHUE DIIEMEHTHI.

MoarotosneHo B cucteme 1C:YHusepcutet (000005597)



10. OmepoHsl.

Tema 5. 'enom 3ykapuor (2 4.)

Bomnpoce! 1151 00cy:KkaeHus:

1. 'eHoM 3yKkapuoT: 00IIME CBEICHUSI.

2. ITocnenoBaTelbHOCTH HYKJICOTHIOB T€HOMA dYKApHOT.
3. CTpyKTypa 3yKapuOTHYECKUX T€HOB.

4. OcoO0EHHOCTH T'eHOMa Y€eIOBEKa.

5. 'enom MuTOXOHAPUHA.

6. 'enom mactun.

Tema 6. MexMoJieKyJIsipHble B3auMoaeicTBus (2 4.)
BonpocsI 1151 06Cy:KIeHUs:

1. benkoBO-HYKJIEMHOBBIE B3aUMOICHCTBUSI.

2. benok-0eKoBbIC B3aMMOJICHCTBUS.

3. CurHanusanus.

4. Tenmomepasa u cTapeHHe.

MoayJb 2. DTanbl SKCIPECCHH I'eHOB. ANONTO3 U HEKPo3 (28 4.)

Tema 7. Penummkanus JITHK (2 4.)
Bonpocsl 1151 00cy:k1eHus:

1. Ocobennoctu perunkanuu JTHK.
2. XapakTtepuctuka (pepMeHTOB.

3. Dransl peruivKaimi.

Tema 8. Tpanuckpunuus JJHK (2 4.)

Bonpocs! nuis1 00cyxneHus:

1. Ipuatwne! Tpanckpunud. OTIHYUe TPAHCKPUTIIIMA OT PETUTHKALINH.
2. XapakTepucTuka (epMeHTOB.

3. Craguu TpaHCKPHUIIIHUH.

4. ObpaTHasi TPAaHCKPHUIILHS.

5. IIpoayKTHI TPAHCKPHUIILIUN.

Tema 9. Ilpoueccunr PHK (2 4.)

Bonpocs! nuis1 00cyxneHus:

1. KsnupoBanue.

2. IlonuaneHuapoBaHue.

3. CrutaticuHr.

4. Ocobennoctu nponeccunra TPHK u pPHK y npokapuot u sykapuor.

Tema 10. Tpancasiuus (2 4.)

Bonpocsl 1151 00cy:Ra1eHus:

1. CoiicTBa reHETUYECKOT 0 KOJIa.

2. CtpoeHue pudbocoMm.

3. MexaHu3M TpaHCIALUH.

4. TlocTTpaHCISILIMOHHBIE N3MEHEHUS OEJIKOB.

Tema 11. Penapauus JJTHK (2 u.)
Bonpocs! nu1s1 06cyxneHus:
1. Tuner noBpexaenui [JHK.
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2. Mexanu3M (OTOpeakTUBALIUH.

3. DTanbl 3KCIM3UOHHOMN pernapaiuu.

4. MexaHu3M NOCTPEINTUKATUBHOM pernapaiuu.
5. 3nauenune SOS-penapanuu.

Tema 12. AnonTo3 1 HeKpo3 (2 4.)

Bonipocs! 1J1st 00CyKIeHHsT:

1. dakrops anonTo3a. XapakTepHbIe IPU3HAKU arloNTo3a.

2. MonekyspHble MEXaHU3MBbI aromTo3a.

3. dakrtopkl HeKpo3a. Mopdosiornyeckre NprU3HaKu HEKPO3a.
4. MexaHu3M HEKpo3a.

5. OTnuuus anonTo3a U HeKpo3a.

6. OHkorenes.

7. OHKOTCHBI.

Tema 13. I'eneTuveckasi HH:KeHepus (2 4.)

Bonpocs! nu1s1 06cyx1eHus:

1. Texnonorus nonyuenus: pekomOuHanTHbIX JJHK

2. 'mOpuan3anust HyKJICHHOBBIX KHCIIOT.

3. OnpeneneHne HyKI€OTHIHBIX I10CIIEA0BATENIbHOCTEH.

4. X¥MUYeCKUI CUHTE3 IeHa.

5. JlocTrxKeHus ¥ epCreKTUBbI FeHETUYECKON HH)KEHEpUH.

Tema 14. Koutpouabhasi paéora (2 4.)
KonTponbhas padora.

6. IlepeuyeHb y4eOHO-MeTOANYECKOr0 ofecrieyeHUs JJIsl CAMOCTOSATEIbHONH PadoThI
o0yyarommxcs M0 JMCHHUIIHHE (MOLY110)

6.1 Bonipocs! U 3a1aHusl UIs1 CAMOCTOSITEJIbLHON padoThI

HeBsaThiii cemectp (62 4.)

Mopayas 1. MosiekyJisipHasi 610J10THsl 0€JIKOB, HYKJIeMHOBBIX KHCJIOT (31 4.)

Bupn CPC: IloaroroBka K NnpakTH4eCKuM / JIaDOpPATOPHBIM 3aHATHAM

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

2. AnbOyMUH CBIBOPOTKH KPOBHU YE€JIOBEKa MMEET MOJEKYIsIpHYI Maccy 68 400. Ompe-
JIeNTUTe KOJIMYECTBO AMUHOKHCIIOTHBIX OCTaTKOB B MOJIEKYJIE 3TOT0 OelKa.

3. benok conmepxkut 0,5 riuuHa. YeMy paBHa MUHUMAaITbHAS! MOJICKYJISIpHAsI Macca 3TOTO
oenka, eclid Mypmma = 75,17 CKOJIbKO aMUHOKHCIIOTHBIX OCTaTKOB B 3TOM Oejke?

4. ITpu HEeKOTOPBIX 3a00JIeBaHUAX Y OOJIHHOTO MOBBIIIAETCA TEMIIepaTypa Tejia, 4To pac-
CMaTPHUBAIOT KaK 3aIIUTHYIO peakiuio opranniMa. OJHAaKO BHICOKHE TeMIEpaTyphl I'yOUTeIbHbI
Uit 6enkoB opranuzMa. O0bsicHUTE, ToueMy Ipu Temrneparype Boiie 40° C Hapymaercss QyHK-
111 0EJIKOB M BO3HUKAET yrpo3a sl )KU3HM uyesioBeka. /[y aToro BcmoMHuTE: a) CTpoeHue 0ed-
KOB M CBSI3U, YJIEP)KUBAIOIIME €ro CTPYKTYpY B HAaTHBHON KoH(dopmauuu; 6) Kak MeHseTcs
CTPYKTYpa ¥ (QyHKIMS OEIKOB IIPU MOBBIILIEHUH TEMIIEpPaTyphl?

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

6. @parment mosekynsl JIHK cocroutr n3 3000 HykJI€OTHIOB, U3 HUX LUTHIUIOBBIX
HykieotunoB 650. Onpenenure UIMHY JaHHOTO (pparMeHTa U KOJUYECTBO aJCHUIIOBBIX, TUMU-
JUJIOBBIX Y TYaHWJIOBBIX HYKJICOTHIOB.
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7. ®parment monekyasl JTHK cocrout n3 950 nmap HykiaeoTuaoB, U3 HUX aJCHWIOBBIX
HykieotunoB 340. Onpenenute JIMHY TaHHOTO (parMeHTa U KOJIMYECTBO I'yaHUJIOBBIX, TUMH-
JUJIOBBIX U IIUTUANIOBBIX HYKJICOTHIOB.

8. Ompenenure KOIMYECTBO BOAOpOAHBIX cBsizel Bo (parmente JIHK — THIT'AI'TA-
LIIITATTATLILLL.

9. Monekyna JIHK coctout u3z 4000 HykneoTua0B. ONpeaennuTe YUCIO MOJHBIX CIU-
paIbHBIX BUTKOB B JAHHOU MOJIEKYJIE.

10. Jnmuua yuactka mosekyinbl JJHK coctaBnser 850 um. Onpenenure KOIMYECTBO HYK-
neotu10B B ogHou uenu JJHK.

11. B monekyne IHK 28 % TuMuanIOBBIX HYKICOTHUIAOB. ONIpeAeIuTe KOJIMYECTBO ajie-
HUJIOBBIX HYKJICOTH]IOB.

12. ®parment monekyiasl JJHK coctont u3z 1000 HyKI€0THI0B, U3 HUX aJICHWIOBBIX HYK-
neotuioB 23 %. Onpenenure KOJIMYECTBO I'YaHUIIOBBIX, TUMUJIUIIOBBIX U LUTUIUIOBBIX HYKJIEO-
TUIOB.

13. Onpenenute monekysipayio maccy ¢pparmenta JJHK, eciu on cocrout u3 900 Hyk-
JICOTHUIOB.

14. HazoBute 1 m3o0pasure B BUAE PUCYHKOB pasHooOpaszue ¢popm crpykrypsl JHK- n
PHK-renomoB BHpYyCOB.

15. CocraBbTe 0011YyIO cXeMy (DYHKIIMOHAIBHON OpPraHu3aluy BUPYCHBIX TEHOMOB.

16. N3yuaercs pabora onepona 6aktepuii. [Iponsomno ocBoOokIeHHE TeHa omnepaTopa
ot 6enka-penpeccopa. Kakoii mporece mocie 3Toro HaunHaeTcsi?

17. B nocnennee BpeMsi YCTaHOBIEHO Yy dyKapuoT Hanmuuue B Mousiekyne JIHK nykmneo-
TUJIHBIX MOCJIEI0BATEILHOCTEN, KOTOPHIE YBEIMYUBAIOT CKOPOCTh TpaHCKpumuu. Kak Ha3bIBa-
I0TCS ATH aKTHBATOPBl TPAHCKPUIIIUH: &) SK30HBI; 0) TPACIIO30HBI; B) YHXAHCEPHI; T) UHTPOHBL;
1) KOJIOHBI?

18. OgHUM M3 TIaBHBIX YCIOBUW XKU3HU €CTh MOCTOSHHBIE MPEBPAIICHUS XMUMHYECKUX
BEIIIECTB — META00JIM3M, KOTOPBIA PETYIUPYETCS KOJUYECTBEHHBIM COCTaBOM U AKTHBHOCTHIO
dbepmenToB. Kakue MoneKynsipHbIe CTPYKTYPbl KOHTPOJIHUPYIOT CUHTE3 3TUX OETKOB-(EPMEHTOB:
a) CTPYKTYpPHBIE I'€HbI; 0) T€HbI-PEryJISITOPBL; B) KOACTEPHI T'€HOB; I') TaMJEMHbIE T€HBI; 1) T€HbI
caremutHon JIHK?

MoayJib 2. . DTanbl 3KCHPecCHd reHoB. AnonTo3 U Hekpo3 (31 4.)

Bupa CPC: IloaroroBka K NpakTH4ecKuM / JIaDOpPATOPHBIM 3aHATHAM

1. ®parment JJHK nmeer crienyrommuii coctaB HyKJI€OTHI0B:

ATTHUITTL]

TAIOITHALD

Hanummre coctaB HyKJIEOTHIOB 1I0UYEPHUX IeNel, 00pa30BaBIIMXCS B MPOLIECCE PEIlIu-
Kallui JAHHOTO ()parMeHTa. YKaXKUTe cTapble U HOBbIE HYKJICOTHU IHBIE LIETIH.

2. B xakoM BuJe, U KaKUX OPraHOMAaX XpaHUTCS MHPOpMaAIHs o OeKax B KJIeTKax dyKa-
puot?

3. Kakoii ¢hepmeHT oTBEHaeT 3a oOpa3zoBanue komruieMeHTapHoi renu JJTHK?

4. Yro saBnserca Matpuuen npu yasoenuu JJTHK?

5. B monexyne IHK muminon HykieoTuaoB. CKOIBKO HYKJIEOTHAOB MOTpedyeTcs Mmpu
pernkanuu (yasoennn) JJHK?

6. Onna u3 neneit pparmenta JJHK nmeer crexyronryro mocienoBaTeabHOCTh HYKICOTH-
noB: 3'...ATTITHATT ...5" Hanumure nocienoBaTeabHOCTh KOMIIJIEMEHTAPHON LIETIN, YKAXKUTE
3'- 1 5'- KOHLBL.

7. ®parment JJHK conepxxur 2 000 000 nykieoTnnoB. B onHOM Lenu HyKI€oTHIOB KO-
nnyectBo A-HykineoTua0B 30 %, I' — 20 %, [{-nykneotnaoB 40 %. CkoIbKO KaKUX HYKICOTHIOB
notpeOyeTcs PH PeITUKAINK JaHHOTO (pparmMeHTa’?
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8. Yuacrok ogHoit nienu monekyisl JIHK nmeer cnenyromee crpoenne A-II-11-T-A-T'-T-
-II-A-A-I'-I"-A-T. Jdoctpoiite Bropyto uens JHK. [TokaxuTre, kak mpoOM30MIET peIIMKalus
JIHK. Kakoe koinuecTBO BOAOPOJHBIX CBSI3€H yAEPKUBAIOT JaHHBIA yyacTOK Mosekyisl JIHK?

9. BeibepuTte npaBuiibHbIC YTBEPKICHUS:

a) Hanpasnenue nsmxenus PHK-nonumepassl 3aBUCUT OT CBSI3bIBAHUS C IPOMOTOPOM, a
BBIOOP MaTPUYHOM LIETIH — OT IOMOJHUTENbHBIX OEJIKOBBIX (haKTOPOB.

0) B mo6om mecte nBoitHol ciimpanu JJHK tonbko omgua nens JJHK 00b14HO HCIONb3y-
€TCsl KaK MaTpHuIla.

B) B wierkax Oakrepuii Tpanckpunuuio PHK Bcex kmaccoB ocymectiser PHK-
MoJIMMepas3a OJHOr0 THUMA, TOTJAa Kak B KJIETKaX JYKapUOT MCIOJB3YIOTCS TPU Pa3HbIX TUIA
PHK-nommmepas.

10. 3anmumure Tpanckpuniuto neru JJHK ATA-TAT-TI'T-TILIT.

11. 3anummre oOparnyro Tpanckpumnuuio nenu PHK T'HI-AHA-YYY-YHI-LI'V-
AT'Y-ATA.

12. ®parment u-PHK wumeer cueayrouiyro Mo0cCieqoBaTeIbHOCTh HYKJIEOTH-/10B
YIATHAYHATALYTY. Onpenenure mocienoBaTebHOCTh HYKJICOTHAOB parMeHTa MOJIEKY-
ae1 JIHK ¢ xoTopoii TpanckpuOupoBan nansblii pparment u-PHK.

13. ®parment u-PHK umeer crienyroniyro mnociaeaoBaTelbHOCTh HYKIEOTH-I0B Y A-
YUTAI'YHALI'L. Onpenenute mocneaoBaTeIbHOCTh HYKJICOTHIOB U YHCIIO BOJOPOJIHBIX CBSI-
3eii Bo ¢pparmente monekyisl JIHK ¢ kotopoit TpanckpubupoBan aansblil pparment u-PHK.

14. Ogna vute Monekynsl JIHK, Beimenennoit nz 6akrepuun E. coli, umeer nmocnemnoBa-
tenbHOCTh 5'-GTAGCCTACCCATAGG-3'. KakoBa 6yzaer mocnenosarensHocts MPHK, Tpanc-
KpuOupyemoii ¢ 3Toit monekynsl JJHK?

15. Tlpu cnnaiicunre sykapuotudeckoir MPHK npousomnuio omuboynoe ynanenue BMecTe
C MHTPOHOM JIBYX HYKJIEOTHJIOB OJIHOTO M3 3K30HOB BHYTpU reHa. K kakuM mocieicTBHUsIM 3TO
NpPUBEJET Ha YPOBHE MOJIEKYJIbl COOTBETCTBYIOILETO OenKa?

16. YuacTtok MoJsieKysbl OelKa UMEET CIEAYIONIYIO MOCIIE0BATEIbHOCTh AMUHOKHUCIIOT:
CepUH-TIyTaMUH-acapuruH-Tpuntodan. Onpeaenute BO3ZMOXKHbBIE MOCIEIOBATEILHOCTH HYK-
neoTuioB B Mosekyne u-PHK.

17. ®parment monekynsl u-PHK nmeer crenyromniyto mocieqoBaTelbHOCTh HYKIIEOTHU-
noB: YITHAATLIYTYYYAVA. Onpenenure mocienoBaTeaIbHOCTh aMU-HOKHUCIIOT B MOJIEKYJIE
Oenka.

18. ®parmenTt monekynsl u-PHK umeer cremyromniyo mocienoBaTelbHOCTh HYKIIEOTH-
noB: 'THAYI'VATTHAATTI'L. Onpenenute mocineqoBaTebHOCTh AMHUHOKHCIOT B MOJIEKYJIE
Oenka 1 e€ MOJIEKYJISIPHYIO Maccy.

19. B nocnennee BpeMs Bce 0O0JIbIIEE YHCIO MOJIOIEKH MOCEIIAET COISIPUH, apIyMEHTH-
pys CBOM JAECUCTBUSI TEM, YTO COJIHEUHBINM CBET IMOJIE3EH AJIS 3A0pOBbs. MHOIrMe U3 HUX JaXKe He
JIOTAJIbIBAIOTCS, K KAKUM TOCIEACTBUSAM MOXeT npuBectd Y PO mpu uype3MEepHOM YBIIEUEHUU
COJIHEYHBIMHU BaHHaMU. YKaxuTe, kakue nospexaeHus B JJHK ¢pudbpobraacToB koku MOXKET BbI-
3bIBaTh Y P-00ydeHNe U KaK OHU YCTpaHAI0TCs B HOpMe. J{iist aToro:

a) HaIllMIINTE CXEeMy IIpoliecca, KOTOPbIH OOecrnedyrBaeT BOCCTAHOBJIEHHE HATHBHOMN
ctpykrypsl JJHK;

0) HazoBHTe 3a00JjeBaHHUsS, KOTOpPblE MOTYT BO3HHMKHYTH Y TMAalMEHTOB C He-
JIOCTaTOYHOCTBIO (DEPMEHTOB HTOTO Mpoliecca.

7. TemaTHKa KypcOBBIX padoT
KypcoBbie paboThl (IPOEKTHI) [0 TUCHUIUIMHE HE MPEIYCMOTPEHBI.
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8. OueHo4YHbIe CpPeACTBA A1 NPOMEKYTOYHOI aTTecTallMu

8.1. KomnereHuuu u 3Tanbl GopMupoBaHUs

Konpl komneTeHmii Oranbl HOPMUPOBAHUS
Kypc, ce- | Popma Mopynu ( pa3ziesnsl) TUCIUATUTAHBI
MECTp | KOHTPOJIS

[1K-1 S Kypc, Ox3ameH [Moayib 1:
JleBsThIi MomnekynspHas OH0JIOTHs OEJTKOB, HYKJIEHHOBBIX
ceMecTp KHCJIOT.

[1K-1 S Kypc, Ox3ameH [Monayib 2:
JleBaTbIi JTarbl HKCIIPECCUU T€HOB. AIOINTO3 U HEKPO3.
ceMecTp

Caeennst 00 MHBIX JUCHUILIMHAX, YYACTBYIOIINX B (OPMUPOBAHNH JAHHBIX KOM-
MeTeHIHi:

Kowmnerenmus [1K-1 dopmupyercs B mporiecce u3ydeHus: AUCHUTIINH:

AJantaniioHHbIE BOBMOXKHOCTH pacTeHui, AHaToMusi 1 Mop¢osiorusi yejaoBeka, buoreo-
rpacdusi, bruonorudeckre OCHOBBI CEIBCKOTO X035HcTBa, boraHuka, BBeneHue B OmoTexHOIO-
ruro, Bropuuneie MmetabonuTel pactenuid, I'enetuka, ['eorpadus Pecnyommku Mopuposus, ['eo-
sKkosorus, ['ucronorus, Jlueronorus u neuedHoe nutanue, 30010rus, IHHOBAIIMOHHBIE MPOLIEC-
CBhl B OMOJIOTHYECKOM U TeorpaduyeckoM 00pa30-BaHWHU IIKOJIBHUKOB, KapTorpadus ¢ ocHoBa-
mu Tonorpaduu, Metonuka o0ydenus: 6uonoruu, Metoaunka odyuenus reorpadpuu, Mukpoouo-
norusi, MUKpoopranu3msl 1 310poBbe, O0mas sxonorusi, O6mee 3emieBenenune, OKpysKaromas
cpeda M 310poBbe HaceneHus PecnyOmuku Mopnosus, OcHOBBI aHTpomnoioruu, OCHOBBI
IIKOJIbHOM TUrueHbl, COBpeMEHHBIE KOHIENIIUN dBOIONNU, COBpeMEHHBIE MPOOIEeMbl OHOTEX-
Hojoruu, CoBpeMeHHbIe TPOOJIEMBbl U3yUeHHs TeHETHKH YeoBeka, ColManbHas SKOIOTUs U pa-
[IMOHAJILHOE MPHUPOJIOINONb30BaHUe, Teopus U MeTonoNOorus reorpapuyeckoil Hayku, Teopus
sBosronK, dPusnonorus pacreHuit, duznonorus yenoseka, Gusndeckas reorpadus MaTepuKoB
u okeaHoB, durtonuzaitH, Onopuctuka, Xumusa, XuMus oKpyxaromieit cpeasi, Llutonorus, IBo-
JIOIMOHHAsT (PU3MOJIOTHS PACTCHUM, DKOHOMMYECKass M colMaibHas reorpadus 3apyOeKHbIX
CTpaH, DKOHOMMYECKas U collnaibHas reorpadus Poccun.

8.2. [loka3zare/ M M KPpUTEPUM OLICHUBAHUS KOMIIETEHIMH, IIKAJIbI OLleHUBAHUS

B paMkax n3ydaeMoil AMCHMIIIMHBI CTYIEHT IEMOHCTPUPYET YPOBHU OBJIAJCHUS KOMIIE-
TEHIUSMU:

IoBBIIEHHBIH YPOBEHD:

3HAeT U TOHHUMAaEeT TEOPETHUECKOE COJEp)KaHWE IUCHUIUIMHBI; TBOPUYECKU HCIIOJIb3YyeT
pecypchl (TEXHOJIOTHH, CPEACTBA) JUIsl pelieHns MpodecCHOHATBHBIX 3ajay; BJIaIeeT HaBbIKaMU
pelIeHus MPaKTUYEeCKUX 3ajau.

ba3oBblil ypoBeHb:

3HAET U MOHUMAET TEOPETHYECKOE COJIepKaHue; B IOCTATOYHOM CTeNeHn c(hOpMHUPOBAHbI
YMEHUS IPUMEHATh Ha MPaKTHKE U MEPEHOCUTh U3 OJJHOM Hay4HOI 00JIacTH B APYTrylO T€OpEeTH-
YECKHE 3HAHUS; YMEHMSI U HAaBBIKU JEMOHCTPUPYIOTCS B y4eOHOM M MPAaKTHUECKOH JedaTeIbHO-
CTH; UMEET HaBbIKM OIICHWBAHUS COOCTBEHHBIX JIOCTHIKEHUH; yMEET ONpeAesaTh MpoOIeMbl U
NOTPEOHOCTH B KOHKPETHOM 00s1acTu MpoeCcCHOHATbHON AeSITENbHOCTH.

Iloporosblii ypoBeHb:

IIOHUMAET TEOPETUUYECKOE COJepKAHNE; UMEET IIPEJCTaBICHHE O NpodiieMax, mporeccax,
ABJICHUSAX; 3HAKOM C TEPMHUHOJIOTHEH, CYIIHOCTHIO, XapaKTEPUCTHUKaMH H3Yy4aeMbIX SIBJICHUI;
JEMOHCTPUPYET NPAKTUYECKHE YMEHUSI IPUMEHEHHs 3HAHUN B KOHKPETHBIX CUTYalUsIX Ipodec-
CUOHAJIbHOU JIEATEILHOCTH.
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YpoBeHb HUKe
JEMOHCTPHUPYET

NOPOroBoro:
CTYJIEHT, OOHApYXUBIIUN NpoOenbl B 3HAHUAX OCHOBHOTO Yy4eOHO-

MPOrPaMMHOTO MaTepualia, JAOMYCKAIONIMI MPUHIIUIHAIBHBIC OIMMMOKA B BBITIOJHEHUHU MPEIY-
CMOTPEHHBIX MPOTpaMMON 3a/laHui, HE CIIOCOOHBIA MPOJOJKUTH O0YyYEHUE WM MPUCTYIHUTh K
npo¢eCCHOHATBHOMN JeSITEIBbHOCTH 0 OKOHYaHUHU By3a 0€3 JOMOJHUTEIBHBIX 3aHATHH 110 COOT-
BETCTBYIOILIEH TUCLHUILINHE.

YpoBenb chopmupo- | IlIkana oneHuBaHUS 1715 MPOMEKYTOUHOU aTTecTa- | Lllkama onieHuBaHUs
BAHHOCTHU KOMIIETEH- 1105051 o bPC
101401 Dx3ameH (nuddepeHmpo- 3auer
BAaHHBIN 3a4€T)

[ToBBIIICHHBIN S (OTIAMYHO) 3aYTEHO 90 — 100%

ba3oBbIit 4 (xoporo) 3a4TECHO 76 — 89%

[ToporoBerii 3 (YAOBIETBOPHUTEIBHO) 3aYTEHO 60 — 75%

Huxe noporosoro 2 (HeyJlOBJIETBOPUTENIBHO) [HE3aYTEHO Huoxe 60%

Kputepuu onieHK 3HaHUH CTY/IEHTOB 10 AUCHUIIIHHE

OneHka ITokazarenu

Xoporio CTyZIEHT 3HaeT: CTPYKTYpY U PyHKIMHU OMOTOIMMEPOB, UX KOMIIOHEHTOB U
KOMILUIEKCOB, MEXaHM3Mbl XpPaHEHUs, Nepefadnl M pealn3alud T'eHeTHYeH
CKOI MH(pOpPMAIIMK Ha MOJIEKYJSIPHOM ypPOBHE; JETAIbHYIO XapaKTepUCTH-
KY OCHOBHBIX IPOIIECCOB, MPOTEKAIOMNX B JKUBOW KIIETKE: PEIIMKAIINY,
TPAHCKPUIILIMY, TPAHCISAIUU, PEKOMOMHAIMM, pernapanuu, MpOIECCHHTa
PHK u GenkoB, OeiaxoBoro (oJiauHTa; OCHOBHBIE CIOCOOBI MEKMOJICKY-
IISIPHBIX B3aUMOJIEMCTBUI M B3aMMHYIO PETYJISIIMIO MPOLECCOB (PYHKIIMO-
HUPOBAHMS )KUBOU KJIETKH B COCTaBE MHOTOKJIETOYHOTO opranu3Ma. OmHa-
KO JIOITYCKaIOTCsI O/1HA-/IB€ HETOYHOCTH B OTBETE.
CTyIneHT NaeT JIOTMYECKH BBICTPOCHHBINH, JOCTATOYHO TOJHBI OTBET MO
BOIIPOCY.

HeynoBnerBopuTenbHO|CTYIEHT JEMOHCTPUPYET HE3HAHWE OCHOBHOTO COJIEPIKAHUS JUCIUIIINHBI,
OoOHapyXHBasi CyLIECTBEHHbIE MPOOENbl B 3HAHUAX y4eOHOro Marepuala,
JIOMyCKAeT NMPUHIMINANBHBIE OIIMOKH B BBIMOJIHEHUM IpeJlaraéMbIX 3a-
NTaHWI; 3aTPYAHSETCS JeNaTh BBIBOABI M OTBEYATh HA JIOTIOJHUTEIFHBIC BO-
pOCHI IPenojaBaTessl.

YV noBierBoputenbHo  [/lomyckaercss HECKOJIIBKO OMIMOOK B COAEP)KaHUHM OTBETA MPH ATOM OTBET
OTJINYAETCS HEJAOCTATOYHON TITyOMHOM U MOJIHOTON PACKPBITHSI TEMBI.

OTIMIHO CTyIneHT 3HaeT: CTPYKTYPY ¥ GYHKIUN OMOMOJIMMEPOB, UX KOMITIOHEHTOB U

KOMILIEKCOB, MEXaHU3Mbl XpaHEHUs, Nepefadd M pealu3aluu T'eHeTHYe-
CKOW MH(pOpPMAIIMKA HA MOJICKYJIIPHOM YPOBHE; JETAITBHYIO XapaKTePHCTHU-
Ky OCHOBHBIX IPOLIECCOB, MPOTEKAIOIUX B JKUBOW KIJIETKE: PEIIMKAlWU,
TPAHCKPUIIINY, TPAHCISINH, PEKOMOHWHAIINH, perapamnnd, MpOIeCCHHTa
PHK u OenkoB, OenkoBoro ¢oiguHra ¥ JOKWHTA; OCHOBHBIE CIOCOOBI
MEKMOJIEKYIISIPHBIX B3aHMMOJCHCTBHIA W B3aMMHYIO PETYJISIUIO TPOIIECCOB
(YHKIIMOHMPOBAHUS KUBOU KJIETKU B COCTABE MHOTOKJIETOYHOT'O OpraHM3-
Ma. OTBET JIOTHUEH U TIOCIIEI0BATENICH, OTINYACTCS TITyOMHON | TTOJTHOTOM

ACKPBITUA TCMbI, BBIBOJIbI TOKA3aTCJIbHEIL.
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8.3. Bonpocsl, 3a1aHHs TeKYILEro KOHTPOJISI

Monayas 1: MoJjiekyasipHasi 0moJiorusi 0eJIKOB, HyKJIE€HHOBbIX KHCJIOT

IIK-1 roToBHOCTHI0 pPeaiu30BbIBATH 00pa3oBaTe/ibHbIEe NMPOrPaMMbl MO Y4eOHBIM
NnpeAMeTaM B COOTBETCTBHH ¢ TPEOOBAHMSIMHU 00Pa30BaTe/JbHbBIX CTAHIAPTOB

1. Pemmmre 3amady u oXapakTepu3ylTe OCOOCHHOCTH CTPOCHHUS BTOPUYHOU CTPYKTYPHI
JHK. [Ise nenu IHK ynep:kuBaroTcs Apyr NpoTUB Apyra BOAOPOAHBIMU CBA3AMHU. Onpenenure
YKCJIO IBOWHBIX U TPOMHBIX BOAOPOAHBIX cBs3el 3tou nenu AHK, ecnu n3BectHo, 4T0 HyKIIE€O-
THUJIOB ¢ TUMHHOM — 18, ¢ nuto3uHoM — 32 B 00eux nensax JIHK. Ilepeunciaure ocHOBHBIE MOHS-
TUs, GOpMUpPYEMbIE MPU HU3y4eHUN TeMbl «HyKIIEHHOBBIC KUCIOTHI M UX POJIb B KU3ZHEACITEI b-
HocTH KieTku. Ctpoenue u ¢pynkiuu JJHK» B mkonsHOM Kypce OHOJIOTHH.

2. PemuTe 3ama4y ¥ MepeurCcINTEe OCHOBHBIC MOHATHS, (JOPMUPYEMBIC TPU U3YICHHUH Te-
Mol «Ctpoenue u ¢pynkiuu PHK» B mkonsHOM Kypcee 6monorun. Kakoe ctpoenue Oyaer uMeTh
Mmoutekyiia u-PHK, ecnu nmopsaok HyKJI€OTHI0B B LIETIOYKE I'E€HA, HA KOTOPOM OHA CHUHTE3UPYEeT-
cs, umeet cienyrouryto nocinenopareabHocTh: ' TITTAALIIALLUTIATATTTI TA? KakoBa nnuna
mosekynsl JJHK, ecnu nmuna onnoro nykineoruna 0,34 um?

3. OxapakTepusyiiTe YpOBHM OpraHu3aliy OEIIKOBON MOJIEKYNbI M CPAaBHHUTE UX Xapak-
TEpPHOE TIOJIOKEHUE B MpocTpaHCTBe. [lepeuncinrTe OCHOBHBIC MOHATHS, (pOpMHpyeMbIe MpU
W3YYEHUU TeMbl «AMHMHOKHUCIOTHI, Oenku. CTpoeHrue OenKoB. YPOBHU OpraHHU3alMi OEeNKOBOM
MOJIEKYJIBI» B IIKOJLHOM Kypce OMOJIOTHH.

4. UccnenoBanusi nokasanu, uto B u-PHK conepxurcs 34% ryanuna, 18% ypamuna,
28% uwurosuHa u 20% anenuna. 1. Onpenenure MpOLEHTHBIA COCTaB a30THCTHIX OCHOBAHUM B
yuactke JIHK, sBisromeiics matpuneit aius nansoit u-PHK. 2. Oxapakrepusyiite Buasl PHK.

5. I'en coctouT n3 3 0JMHAKOBBIX CMBICJIOBBIX (9K30HBI) U 4 OJJMHAKOBBIX HECMBICIOBBIX
(MHTPOHBI) YYacTKOB, MPUYEM UHTPOHBI COCTOAT U3 120 HYKICOTHUOB KaX/Ibli, a BeCh I'eH UMe-
et 1470 nykneotunos. 1. Ckonabko kooHOB OyaeTr umers npo-MPHK, kaxnabiit sx3on, MPHK u
0eInoK, 3aKOApPOBaHHBIN B 3TOM reHe? 2. HazoBuTe 0COOEHHOCTH CTPOEHUS T€HA DYKapHOT.

MopayJb 2: ITanbl IKCNPECCHH TeHOB. AIIONTO3 U HEKPO3

IIK-1 roroBHOCTHI0O peajiM30BbIBATHL 00pa3oBaTe/IbHbIe NMPOrpaMMbl 10 Y4eOHbIM
NnpeaMeTaM B COOTBETCTBHM C TPeOOBAHUSIMU 00pa30BaTeIbHBIX CTAHIAPTOB

1. TlokaxuTe, Kak OTPa3UTCS Ha MOCIENYIOIIEH TPAaHCISIIMU 100aBlIeHNEe aJeHUIOBOTO
HYKJICOTHa K Hayaly JaHHOW Kojupyromiel nocienoBarensHocta: 5/ - AYI I'VI AT ALY
AT TAILT LHALT

2. Onpeznenute HaNpaBiIeHUE CUHTE3a U HYKJICOTHIHYIO MOCIIEA0BATENbHOCTh KaXKA0H U3
JIBYX JIOYEPHUX HHUTEW, KOTOPbIE BO3HUKHYT IIPU PEIUIMKALMU MPUBEIEHHOTO HUXKE JBYXIENO-
yeqnoro ¢parmenta THK:3/ - A-I'-T-II-T-T-I'-11-A-5/ 5/ - T-II-A-T'-A-A-11-I"-T-3/. Tlepeunc-
JUTE OCHOBHBIE MOHATHS, (QOopMHUpyeMble MPH H3yueHUU TeMmbl «l'eHeTrmueckuil xoxa. Tpan-
CKPHIILIUS» B IIKOJIBHOM Kypce OHOJIOTHH.

3. Banummre Bce BapuaHTH (pparmenToB MPHK, koTOpBIe MOTYT KOAMPOBATH CIEIYIO-
it pparmenT nonunentuaa: @en — Mer - Luc. [lepeuncnure ocHOBHBIE IOHATHSA, (hopMHEpYe-
MbI€ ITPH U3y4eHUH TeMbl «I'eHeTndyeckuil koa. TpaHcasuus B MKOJIBHOM Kypce OHOJIOTHH.

4. Onpenenurte cTpyKTypy yudactka Monekyinsl JJHK, xonupyromero cunte3upyemslii Ha
pubocome nonunentus. B pubocomy nocnenosarensuo nocrynatoT TPHK co cnegyrommmu an-
tukonoHamu: YVYA, I'lIA, ITTA, LIVY. Ilepeuricniute OCHOBHbIE MOHATHS, (GOPMUPYEMBIE MPH
U3Y4YEeHUU TeMbl «Perynsuus TpaHCKpUIIIUK U TPaHCIALUS B KJIETKE» B IIKOJBLHOM Kypce OHmo-
JIOTHH.

5. [onunenTtuy coaep>KUT CIEIyIOIINEe aMUHOKUCIOTHI: METHOHUH, TpUNTo(aH, JTU3UH,
tpuntodan, BanuH. Onpenenure antukogoHsl TPHK, npuHuMalomue yqactue B CHHTE3€ 3TOTO
Oenka. Ilepeuncnure ocHOBHBIE MOHSATUSA, (OPMUPYEMbIE NMPU H3y4YEeHUU TeMbl «B3aumocBs3b
CTPOCHUS M KU3HEAEATEIFHOCTH KJIETOK» B IIIKOJILHOM Kypce OMOJIOTHH.
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8.4. Bonpochl NPOMe:KYTOYHOM aTTecTAllNU

HessiThriicemectp (Ix3amen, ITK-1)

1. OxapakrepusyiiTe mpeaMeT W 3aJaud MOJIEKYJISAPHOH OMOJOTHH, CBS3b C APYTUMH
HayKaMH.

2. HazoBute u oxapakrepusyiTe Gpu3nuecKkiue METo bl MOJICKYIISIPHOW OMOIOTHH.

3. HazoBuTe u oxapakTepu3yinTe XMMHUYECKHE METOIbI MOJICKYJIIPHON OMOJIOTHH.

4. HazoBute U OXapakTepu3ylWTe OMOJOTHYECKHE U OMOXMMUYECKUE METOIBI MOJICKY-
JISIPHOM OMOJIOTHH.

5. OxapakTepu3yiiTe NOHITHE MTOJIMMEpa3Has UEeMHas peaklus: CTaAuu, IPUMEHEHUE.

6. OxapakTepu3yiTe OCHOBHbIE 3Tallbl HCTOPUM BOZHUKHOBEHHUS U Pa3BUTHUS MOJIEKYJISP-
HOU Guosiorny.

7. OxapakTepu3yiTe OCHOBHOU MOCTYJIAT MOJICKYJIIPHON OMOJIOTHH.

8. Ha3zoBuTEe aMHHOKHCIOTHBIA cocTaB M (yHKUIMHU OenkoB. OxapakTepusyiTe mepBHY-
HYIO CTPYKTYpY Oenka.

9. OxapakrepusyiTe BTOPHUYHYIO M CBEPXBTOPUUYHYIO CTPYKTYypbl Oenka. JloMmeHbI:
CTPYKTYpa U (PyHKIIUH.

10. Oxapakrepu3yiiTe TpETUUHYIO CTPYKTYpY Oeinka. [laiite onpeneneHne NOHATUAM: Jie-
HaTypauus U peHaTypauus 6eakoB. OxapakTepu3yinTe 4eTBEPTUUHYIO CTPYKTYpY Oerka.

11. Oxapakrepusyiite QonauHr OenkoB, craguu Qonnuara. lllameponsl: cTpykTypa u
¢bynkun. Pacran 6emkoB.

12. Oxapakrepusyiite nepBUUHyr0 U BropuuHyro cTpykrypsl JIHK (Monens Yorcona-
Kpuka). [IpaBuna Yapradda v npuHIMI KOMIUIEMEHTAPHOCTH a30TUCTBIX OCHOBaHUI. Bo3moxk-
ueie koHpopmanuu JTHK: A, B u Z Gpopmsl.

13. Oxapakrepusyiite ceepxcnupanuzauuto JJHK. Tornounzomepassl.

14. Oxapaxrepusyiite crpyktypy PHK. @ynkiun.

15. HazoBute Buasl PHK. OxapakTtepusyiiTe Maible siepHbIE U MaJIbI€ [IUTOIIIa3MaTHYE-
ckue PHK.

16. Oxapaxtepusyiite cTpykTypy U Gpynkiun MPHK.

17. Oxapakrepusyiite cTpykTypy u ¢pyukuuu TPHK.

18. Oxapaxkrepusyiite ctpykrypy 1 ¢pyukuuu pPHK.

19. Oxapaxrepusyiite koHuenuuo «Mup PHK».

20. OxapakrepusyiiTe 0cOOEHHOCTH reHOMa 3yKapuoT.

21. Oxapakrepu3yiTe CTPYKTypy dYKapHOTUYECKUX T€HOB.

22. HazoBuTe ressl, kogupyroue 6enku. OxapakTepu3yiTe reHbl THCTOHOB.

23. Oxapaxrepusyiite reasl pPHK u TPHK.

24. OxapaKkTepHu3ylTe IOCIEN0BATEILHOCTH HYKIEOTHI0B T€HOMA DYKapHOT.

25. OxapakTepu3ynTe OHKOTE€Hbl U AaHTUOHKOT€HBI.

26. Oxapakrepusyiite nporpammy «l'eHoMm uyenoBeka». M300pa3uTe cXeMaTuyHoO M OXa-
pakTepu3yluTe CTPYKTypy '€eHOMa YelloBeKa.

27. OxapakTepu3yiiTe TeHOMbl MUTOXOHJpUH. Perumkanus u nmonuMoppusM MHUTOXOH-
npuansHor JJHK.

28. Oxapaxkrepusyite JJIHK xnopomnactos. IIpoucxoxnenne IHK opranemnn.

29. Ha3zoBuTe 0cOOEHHOCTH T'€HOMa MPOKAPHOT.

30. Oxapakrepu3yiTe NOJABUKHBIE TEHETUUECKNE DJIEMEHTHI IPOKAPUOTHUECKOTO T'€HO-
Ma.

31. OxapakTepu3yiTe CTpyKTypy I'€HOB ITPOKapUOT.

32. OxapakTepu3yiTe CTpOSHUE OTepOHa OAKTEPHI M €TO THIIBI.

33. OxapakTepusyiTe paboTy JJaKTO3HOTO OMEPOHA.

34. OxapakTepu3yiTe paboTy TpUnTo(haHOBOTO OIEPOHA.

35. HazoBute 0cOOEHHOCTH reéHOMa BUPYCOB.

36. Oxapakrepusyire JJHK- u PHK-conepaiue Bupycsl.
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37. OxapakTepu3yiTe CTPYKTYpY U IIUKJ PA3BUTHS BUPyCca UMMYHOAC(PHUIINTA YETOBEKA.

38. OxapakTepusyite OCHOBHbIE TpuHLUIIBI permukanuu JJHK.

39. Oxapakrepusyiite ocobeHHocTH Mexanu3ma perukanuu JTHK.

40. HazoBute ocooennoctu permukanuu JJHK y mpokapuor.

41. Oxapakrepusyiite perukanuto JJTHK y sykapuor.

42. HazoBuTe MPHUHLMIIBI TPaHCKpUNIUU. Ha3zoBUTEe OTIIMYMSA TPAHCKPUIILIUU OT PEILIH-
KallUH.

43. OxapakTepu3ynTe MEXaHu3M TPAHCKPUIIIHUU. Perynsuus TpaHCKpUIILIHH.

44. Ha3zoBuTe NMOAYKTHI TPAHCKPHUIILIMK Y 3YKaPHOT U IPOKAPHOT.

45. OxapakTepu3ynTe MEXaHU3M MPOIECCHUHTA.

46. Oxapaxkrepusyiite npoueccur TPHK u pPHK y sykapuor.

47. OxapakTepu3ynTe MEXaHU3M CIUIaliCUHTa. AJIbTEPHATUBHBIN CIIJIAHCHHT.

48. OxapakTepu3yiTe TeHeTHUECKUH KO/, €r0 CBOMCTBA.

49. OxapakTepu3yiTe 3Tanbl TPAHCIISILUH.

50. Oxapaxrepu3yiite nonsitue penapanus JJHK u e€ Bunb.

51. HazoBuTe mpuYHMHBI aronTo3a W OXapakTepusyiiTe gaHHoe mousTue. HazoBute oc-
HOBHBIE OTJIMYHUS aIllONTO3a OT HEKPO3a.

52. OxapakTepusyiiTe MOJIEKYyIspHbIE MEXaHU3MBbI arloITo3a.

53. OxapaxkTepusyiTe Cleaylollue METOIbl TeHETUYECKOW HHXKEHEPUHU: PECTPHUKLUS
JHK, ruGpunuzanus HyKI€eMHOBBIX KUCIOT, KioHupoBanue JTHK.

54. OxapakTepu3ylTe CIEAYIOIMe METOJbl TeHETUYECKOW HWHKEHEPHH: XUMUYECKUM
CUHTE3 T'€Ha, MOJyYeHHe OMONOTUYECKU aKTHUBHBIX COCAMHEHUM, MOJyYeHHEe TPAHCTEHHBIX pac-
TCHUH.

55. OxapakTepusyiTe MEKMOJCKYIIpHbIE B3aUMOJICHCTBUS: OEIOK-OEIKOBBIE B3aHMO-
neicTBUs, 0EIKOBO-HYKJIEMHOBBIE B3aUMOICHCTBUS, OEIKOBO-IUIIHIHbIE B3aUMOICHCTBUSI.

56. Ha30BUTE OCHOBHBIE THUIIBI MEXKJIECTOUHON XMMHUYECKON CUTHAJIM3ALUSA U OXapaKTe-
pusynre.

57. Oxapakrepusyiite metminpoBanue JIHK. Oxapakrepusyiite TenoMepHbIE TOCIENO-
BatenbHOCTH JTHK.

8.5. MeToanyeckue MaTepuabl, onpeaesiomue Npoueaypbl OHeHUBAHUS 3HAHMIA,
YMEHH, HABBIKOB M (MJIM) ONBITA ACATEJbHOCTH, XaPAKTEPHU3YIOIIMX ITANbl (POPMHUPOBa-
HHMS KOMIIeTeHIU

[TpomerxyTouHas aTTecTanus NpoBOAUTCS B GopMe IK3aMeHa.

DK3aMeH 10 JUCIUIUIMHE WIM €€ YacTU MMEET LeJIb OLEHUTh C(POPMHUPOBAHHOCTh KOM-
NETEeHLUH, TEOPETUUECKYIO U MPAKTHUUYECKYIO MOATOTOBKY CTYJEHTa, €ro ClIOCOOHOCTh K TBOpYE-
CKOMY MBIIUICHUIO, TPUOOPETEHHbIE UM HABBIKH CaMOCTOSTEIbHON pabOThl, YMEHUE CUHTE3U-
pOBaTh MOJIYYEHHBIE 3HAHWS U IPUMEHSTH UX NIPU PELIEHUH NTPAKTUYECKUX 3a]1a4.

[Ipu G6annbHO-PEUTUHIOBOM KOHTPOJIE 3HAHUI UTOrOBast OLEHKA BBHICTABISETCS C YUETOM
HaOpaHHOI cyMMBbI OaJIJIOB.

VY CTHBINM OTBET HA DK3aMEHE

[Ipu onpeneneHun ypoBHS JOCTHKEHHUI CTYJAEHTOB Ha 3K3aMeHEe He0OX0IMMO oOpamiarh
0coboe BHUMaHHE Ha CIeyrollee:

— JIaH MOJIHBIN, pa3BEPHYTHIN OTBET HA IIOCTABIEHHBIN BOIPOC;

— TIOKa3aHa COBOKYMHOCTh OCO3HAHHBIX 3HaHHWH 00 OOBEKTE, MPOSIBISIFONIASCS B CBO-
0O0JTHOM OTIEpUPOBAHUU TMOHATHSIMH, YMEHUHU BBIICIUTH CYIIECTBEHHBIC U HECYIIECTBEHHBIC €TI0
MPU3HAKYU, MPUYUHHO-CIIE/ICTBEHHbIE CBS3U;

— 3HaHHE 00 O0BEKTE JEMOHCTpUpYETCS Ha (POHE MOHUMAHHS €r0 B CHCTEME JTaHHOU
HayKU U MEXAUCIUIUITMHAPHBIX CBS3€H;
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— oTBeT (OpPMYIHUPYETCs] B TEPMHHAX HAYKH, U3JIOKEH JIMTEPATYPHBIM SI3BIKOM, JIOTH-
YeH, JI0Ka3aTelleH, JEMOHCTPUPYET aBTOPCKYIO MO3UIIMIO CTY/ECHTA,;
— TEOPETUYECKHUE MOCTYJIAThl TOATBEPKAAIOTCS IPUMEPAMU U3 ITPAKTUKU.

TectupoBanue

[Ipu onpeneneHnn ypoBHS AJOCTHIKEHUN CTYACHTOB C TIOMOIIBIO TECTOBOT'O KOHTPOJIS OT-
BET CUYMTACTCS IPABUIIHHBIM, €CIIH:

— B TECTOBOM 3aJ[aHUU 3aKPBITON (hOPMBI C BLIOOPOM OTBETA BHIOPAH MPABUIIHHBINA OTBET;

— MO BOMPOCaM, MPETyCMATPUBAIONIUM MHOXECTBCHHBIH BBIOOP MPAaBHIILHBIX OTBETOB,
BBIOPAHBI BCE MTPaBUIILHBIE OTBETHI;

— B TECTOBOM 3aJIaHUU OTKPHITON ()OPMBI JIaH PAaBUILHBINA OTBET;

— B TECTOBOM 33/IaHMH HAa YCTAHOBJICHUE MTPaBUILHOM MOCIIEIOBATEIFHOCTH YCTAaHOBJICHA
MpaBUJIbHAS M1OCJIEI0BATEIBLHOCTD;

— B TECTOBOM 3aJJaHMM HA YCTAHOBJIECHHE COOTBETCTBHUSI COMOCTABJICHHE IPOU3BEICHO
BEPHO JJIs1 BCEX Tap.

[Ipy oneHMBaHUM YYUTHIBAETCS BEC BOIpOca (MaKCHMallbHOE KOJIUYECTBO OayuioB 3a
MPaBUJILHBIN OTBET YCTaHABIMBAETCS MPENOJABATEIEM B 3aBUCUMOCTH OT CJIOKHOCTH BOIIPOCA).
KonnuecTBo 6aioB 3a TeCT yCTaHABIMBAETCSA IMOCPEICTBOM OIPEAENIeHUS MPOLEHTHOIO COOT-
HOIIIEHUSI HAOPaHHOTO KOJIMYECTBA 0a/UIOB K MAKCHMATbHOMY KOJIMYECTBY OAIIOB.

Kpurepuu onenku;

J1o 60% mpaBUIIbHBIX OTBETOB — OLIEHKA «HEYAOBIETBOPUTEIBHOY.

Ot 60 10 75% npaBUIBHBIX OTBETOB — OLIEHKA «YAOBJIETBOPUTEIBHOM.

Ot 75 110 90% npaBUIbHBIX OTBETOB — OLIEHKA «XOPOILIO».

Cabiiie 90% npaBUIIbHBIX OTBETOB — OLIEHKA OTJIIMYHO.

Bonpoce! 1 3aganus s yCTHOrO onpoca

[Ipu onpeneneHnM ypoBHS JOCTHXKEHUIN CTYJ€HTOB IPU YCTHOM OTBETE HEOOXOAMMO 00-
pamarh 0co60e BHUMaHHUE Ha CIeyollee:

— J1aH MOJIHBIN, pa3BEPHYTHIM OTBET HA ITOCTABIECHHBIN BONPOC;

— MOKa3aHa COBOKYITHOCTb OCO3HAHHBIX 3HaHUI 00 00BeKTe, MposIBIIAOLIasics B CBOOO -
HOM OIEPUPOBAHUU TOHATHUSMHU, YMEHUHU BBIJCINUTH CYIIECTBEHHbIE M HECYIIECTBEHHbBIE €Tr0
IIPU3HAKU, IPUYMHHO-CIICJICTBEHHBIE CBS3H;

— 3HaHue 00 00BeKTe JAEMOHCTpUpYyeTcs Ha (OHE MOHMMAHUS €ro B CUCTEME JaHHOU
HayKH U MEXIUCLUIIIIMHAPHBIX CBS3EH;

— OTBET GOpMyJUpPYETCs B TEPMUHAX HAYKHU, U3JI0KEH JIUTEPATYypPHBIM SI3bIKOM, JIOTHUEH,
JI0Ka3aTeNeH, JEMOHCTPUPYET aBTOPCKYIO TIO3UIUIO CTYACHTA;

— TEOPETUYECKUE TIOCTYJIAThI MOATBEPKAAI0TCSA TPUMEPAMU U3 TPAKTHKH.

OrieHKa 3a onpoc OIMpeaeIseTCs IPOCTHIM CYMMHPOBAHHEM OallJIoB:

Kpurepun onenku orsera:

[TpaBunabHOCTH OTBeTa — | Gast.

BcectoponHocTh 1 riryOuHa (TosiHOTa) oTBeTa — 1 Oasl.

Hanuune BeiBogOB — 1 Gast.

CobnroeHne HoOpM JTUTEPATYPHOM peun — 1 Oas.

Brnanenue npogeccuonanpHoM 1ekcukoit — 1 6am.

Uroro: 5 6annos.

[IpakTrueckue 3agaHus

[Ipu ompeneneHun ypOBHSI NOCTHIXKEHHUH CTYIACHTOB TPH BBIMOJHEHUN MPAKTHYECKOTO
3a/laHusl He0OX0IMMO o0paIniarh 0co00e BHUMaHHUE Ha CIIETyoIIee:

— 3aJIaHKE BBITIOITHEHO MPABUIILHO;
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— MOKa3aHa COBOKYITHOCTb OCO3HAHHBIX 3HAHHUH 00 00BEKTE, MPOSBISAIONIANCS B CBOOO/I-
HOM ONEPUPOBAHUU TOHATHUSAMHU, YMEHUU BBIICIUTH CYIIECTBEHHBIE M HECYIIECTBEHHbBIE €Tr0
MPU3HAKU, TPUINHHO-CIICJICTBEHHBIC CBSI3H;

— yMmeHue paboTarb ¢ 0OBbEKTOM 3a/laHusl JeMOHCTpUpYeTCs Ha (pOHE MOHMMAHUS €ro B
CHCTEME JAHHOM HAYKH U MEXIUCLHUIUIMHAPHBIX CBS3EH;

— oTBeT GOopMyIUpPYETCs B TEPMUHAX HAYKH, U3JIOKEH JIUTEPATypPHBIM SI3BIKOM, JIOTHYEH,
JIOKA3aTeJIeH, IEMOHCTPUPYET aBTOPCKYIO TTO3UIIUIO CTYACHTA;

— BBINOJIHEHUE 33JJaHUS] TEOPETUYECKU OOOCHOBAHO.

OreHka 3a ormpoc ONpPeaeNIsIeTCs MPOCThIM CYMMHPOBAHUEM OaJIIOB:

Kputepuu onenku orsera:

[TpaBMIIBHOCTH BBINIOJIHEHUS 3a1aHust — 1 Oa.

BcectopoHHOoCTh 1 riryOnHa (TIOJTHOTA) BBHITTOTHEHUS — 1 Oaiw.

Hanwuuue BoiBo10B — 1 Gas.

Cobmroienue HOpM TUTepaTypHOit peun — 1 6amt.

Brnanenue nmpodeccnoHanbHOM JIeKCUKOi — 1 6am.

Hroro: 5 6amios.

KonTponbnas pabota

Bunsl KOHTPOJBHBIX PAa0OT: ayAMTOpPHBIC, IOMAIIHHME, TEKYIIHWE, SK3aMEHAI[MOHHBIC,
NUChbMEHHBIC, Tpaduyeckue, mpakThuieckue, (GpoHTaNbHbIE, MHAUBHUIYalbHbIE. CHcTeMa 3aia-
HUH MICHhMECHHBIX KOHTPOJIBHBIX PabOT JIOJDKHA!

— BBISBJIATH 3HAHUSA CTYJEHTOB I10 OINPEIEICHHON AUCUUIUIHHE (pa3aeny JUCIHUILINHBI);

— BBISBJISITh TIOHUMAaHUE CYINTHOCTH M3y4aeMbIX IIPEIMETOB M SIBJICHHIA, UX 3aKOHOMEPHO-
CTel;

— BBISIBJISITH YMEHUE CAMOCTOSITETIFHO JIeaTh BEIBOABI H 0000IICHNUS;

— TBOPYECKH HCIIOIH30BATh 3HAHUS U HABBIKU.

TpeGoBanust K KOHTPOJBEHOW paboTe MO TEMATUYECKOMY COJECPKAHUIO COOTBETCTBYIOT
YCTHOMY OTBETY.

Taxxe KOHTPOJIBbHBIE PA0OTHI MOTYT BKIIIOYATh TIEPEUEHb MPAKTHIECKUX 3aIaHHH.

Kputepuu onenku orsera:

[IpaBuibHOCTH OTBETa — 1 Oa.

BcecroponHocTs u rmybuHa (1monHoTa) oTBeTa — 1 Gas.

Hanuuue BeiBo10B — 1 Gast.

Cobmroienue HOpM TUTEpaTypHOM MUCEMEHHOM peun — 1 6anm.

Brnanenue npodeccnonanbHoi nekcukoi — 1 6am.

Hroro: 5 6amios.

9. IlepeyeHb OCHOBHOI M JONOJHUTEILHON y4eOHOI IuTEepaTypbl

OcHoBHas JuTepaTypa

1. MonexynsipHas 6uonorus [DnekTpoHHbIN pecypc]:yuebHoe nocobue/ T. A. Mackaesa,
M. B. Jlabyrtuna, H. JI. YeromaeBa; Mopa. ['oc. men un-1. Capanck, 2013. — Pexxum moctyma :
http://library.mordgpi.ru/ProtectedView/Book/ViewBook/415

2. Konnues, A. C. MonekynsipHas Ouonorus [ Tekct] : yuel. sl CTYACHTOB YUPEKICHHM
BhIcuI. nea. npod. obpazosanus / A. C. Konuues, I'. A. CeBacTbsiHOBa. - 4-€ u3[., nepepad. u
mom. - M. : Axkagemus, 2012. - 400 c.

3. KykoBa, A.I'. MosnekynspHast OGHOJOTHs: YUeOHMK C YINpaKHEHHSIMU U 3ajadaMu /
AlT. )KyKOBa H.B. Kusnuenko, JI.I'. I'opoxoBa. — Mocksa ; bepnun : /lupekr-Menna, 2018. —
269 c. wi, Tabn. — Pexum  goctyma:  mo  moamucke. —  URL:
http: //blb|IOC|Ub ru/index.php?page=book&id=488606. — bubarorp. B ku. — ISBN 978-5-4475-
9674-3. — DOI 10.23681/488606. — TekcT : 2J1eKTPOHHBIH.
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JlonoJIHUTe/ILHAS JIUTEpPaTypa

1. buoxumus u MonekynspHas ouonorus / aBT.-coct. C.d. Annpycenko, E.B. Jlenncenko
;  MunucrepctBo oOpazoBaHust u Hayku Poccuiickoit = ®@enepamun, DenepanbHoe
rocy/1apCTBEHHOE aBTOHOMHOE 00pa3oBaTelIbHOE YUPEXKJIEHHUE BBICHIETO MPOPECCHOHATHHOIO
obpa3zoBanus «CeBepo-KaBkasckuii henepanpabiii yauBepcuteT». — CtaBponoins : CKOY, 2015.

- 94 c. : TaOJI. - Pexum JOCTYyTIA: o IIOJITHCKE. - URL:
http://biblioclub.ru/index.php?page=book&id=457873. — bubmuorp. B kH. — TekcT
3JIEKTPOHHBIMN.

2. MonexynsipHast 6nonorus: nadoparopusiii mpaktukym / O.C. Kopueesa, B.H. Kanaes,
M.C. Heuaesa, O.1O. I'oiikanora ; Hayd. pexn. O.C. KopueeBa ; MuHHCTEpCTBO 00pa3oBaHUs U
Hayku P®, ®I'BOY BIIO «BopoHexXCKHil rocyaapCTBEHHBIM YHUBEPCUTET WHKEHEPHBIX
TEXHOJOTHI». — BopoHex : BOpOHEXCKHI TOCyZapCTBEHHBIM YHHBEPCUTET HWHKEHEPHBIX
texHonoruit, 2015. — 52 c. : wun. — Pexum pocryna: no mnoamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=336018. — butimorp. B ku. — ISBN 978-5-00032-
106-5. — Tekcr : 3JeKTPOHHBIH.

10. Ilepeuyens pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKAIUOHHON ceTn «MHTep-
HeT»:

1. https://genetics-info.ru/ (MudopmannoHHbIH OPTAT O TCHETHKE).

2. https://biomolecula.ru/ («buomosnekynay, KaToJaor craTeii)

11. MeToanyeckue yKazanus 00y4aroIUMCs 10 OCBOEHUIO THCIUIIHHBI (MOIYJIfA)

[Tpu ocBOCHHMH MaTepHaa IUCIUTUITHHBI HEOOXOqMMO:

— CIUIaHUPOBATH U PACIIPENICTUTh BpeMsi, HEOOXOAUMOE JJIsl U3YUYEHUS JUCIUILINHBL,

— KOHKPETU3UPOBATh JJIsi Ce0sl TUTaH U3YUCHUsI MaTepHaa;

— O3HAKOMHUTHCA C 0OBEMOM U XapaKTepoOM BHEAYIUTOPHOW CaMOCTOSTENHHON paboThI
JIUIS TIOJTHOIIEHHOT'O OCBOCHHMS KaXKJIOM M3 TEM JUCIUILIAHEI.

Cuenapuii u3yueHus Kypcea:

— TIpopaboTaTe KXY TEMY 110 MpeIaraéMoMy HIDKE aJlTOPUTMY JIEUCTBUM;

— U3Y4YMB BECh MaTepuall, BHINOJHUTE UTOTOBBII TECT, KOTOPHIA MPOJAEMOHCTPUPYET IO-
TOBHOCTH K cjade SK3aMeHa.

Anroputm paboThl HaJl KaXKIOU TEMOIA:

— H3y4YUTE COJICpKAaHWE TEMbI BHaUYaje MO JIEKITMOHHOMY MaTepHaly, a 3aTeM 10 JIPYyTruM
HCTOYHUKAM;

— TIPpOYMTAWTE  JOMOJHUTEIBHYIO JIUTEpATypy M3  CIHCKA, MPEIJIOKEHHOTO
MIpPEno/iaBaTelieM;

— BBINIUAIIUTE B TETPAJIb OCHOBHBIE KATETOPHUH M TIEPCOHAIIUU 110 TeME, UCTIOIb3Ys JIEKIIH-
OHHBIN MaTepHall WIH CIOBAPH, YTO TIOMOXKET OBICTPO MOBTOPHUTH MaTepuai MPHU MOATOTOBKE K
SK3aMEHYy;

— COCTaBbTE KPAaTKH TUIaH OTBETA MO Ka)XXJIOMY BOIPOCY, BHIHOCUMOMY Ha 00CYXKICHUE
Ha J1a00paTOPHOM 3aHSITHH;

— BBIYYHUTE ONPEEICHUS TEPMUHOB, OTHOCSIIINXCS K TEME;

— TIpoJlyMaiiTe MPUMEPHI U WLTIOCTPAIIMH K OTBETY IO U3y4aeMOu TeMe;

— mojdepuTe LUTAThl YYEHBIX, OOLIECTBEHHBIX IesATeNel, MyOIUIMCTOB, YMECTHBIE C
TOYKH 3pEHHUS 00CYX)TaeMOM TIPOOIEMBI;

— IPOAYMBIBAITE BHICKA3BIBAHUS IO TEMaM, MPEATIOKEHHBIM K JIA00paTOPHOMY 3aHATHIO.

Pexomenmanmu mo pabote ¢ uTepaTypoil:

— O3HAaKOMbTECh C AHHOTALMSIMH K PEKOMEHIOBAaHHOW JUTEpaType M OIPEICIIHUTE
OCHOBHOW METOJI U3JI05KEHUSI MaTepraia TOr0 WM MHOTO UCTOYHHUKA;

— COCTaBbTE COOCTBEHHBIC aHHOTAIIMU K JPYTUM HCTOYHHKAM HAa KapTOUYKAX, YTO MOMO-
KET TPH MMOATOTOBKE pedepaToB, TEKCTOB PeUei, IPH MOATOTOBKE K dK3aMEHY,
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— BBIGGpI/ITe TC UCTOYHHUKHU, KOTOPLIC HanbOoee noaxondaT JIsl N3yYCHUA KOHerTHOﬁ TC-
MBI.

12. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHA

Peanuzarust yueOHOM mporpaMmbl 00€CTI€UMBAETCS JOCTYIIOM KaXKJIOTO CTYyACHTa K MH-
dbopManmOHHBIM pecypcaMm — 3JIEKTPOHHOM OubOiIMoTeke U cereBbM pecypcam Wurepner. s
ucnonbszoBanuss MKT B yueOHOM mpoliecce MCIONB3YyeTCsl MPorpaMMHOe oOecrieueHne, mo3Bo-
JSIOLIee OCYIIECTBIIATH MOUCK, XpaHEHHUEe, CUCTEMAaTH3aluI0, aHATIN3 U MPe3eHTalui0 nHpopMa-
[IUU, YKCIOPT WHPOpMAIMU Ha U(POBBIE HOCUTEIH, OPTAHU3AIMNIO B3aUMOJCUCTBHS B pPeallb-
HOU M BUPTYaJIbHOUM 00pa3oBaTeIbLHOM cpee.

NunuBuayanbHble pe3ysbTaThl OCBOCHUS IUCHHILTUHBI (UKCUPYIOTCS B DJICKTPOHHOM
nH(}OpPMalMOHHO-00pa30BaTENBHON Cpe/ie YHUBEPCUTETA.

12.1 IlepeyeHb NPOrpaMMHOIO o0ecnevYeHmst
1. Microsoft Windows 7 Pro

2. Microsoft Office Professional Plus 2010

3. 1C: Yuusepcurer [TPOD

12.2 Tlepeyennb nHGOPMAIMOHHBIX CHIPABOYHBIX CHCTEM

(o0HOBJIEHHE BBITIOJIHSETCS esKeHedeIbHO)

1. Uadopmannonno-npasosas cucrema «["APAHT» (http://www.garant.ru)

2. CnipaBounas npaBoBas cucrema «KoncynsrantlLmrocy (http://www.consultant.ru)

12.3 Ilepeyennb coBpeMeHHbIX MPO(ecCHOHAJIBLHBIX 023 TaHHbIX

1. IIpodeccuonanpHas 6a3a naHHBIX «OTKpbITHIE JaHHBIE MUHHMCTEPCTBA 00pa30BaHus U
Hayku P®» (http://xn----8sblcdzzacvuc0jbg.xn--80abucjiibhv9a.xn--plai/opendata/)

2. Ilpodeccnonanpuas 6a3a qaHHBIX «llopTam OTKPBITHIX JaHHBIX MHUHHUCTEPCTBA KYJIb-
Typbl Poccuiickoit @eneparumy» (http://opendata.mkrf.ru/)

3. DnekTpoHHas 6ubnmoredHas cucrema Znanium.com( http://znanium.com/)

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

13. MaTepuanbHO-TeXHUYeCKOe ofecnieyeHHe TUCHUILIUHBI (MOIYJIs1)

Jlig mpoBeieHNsT ayJTUTOPHBIX 3aHATUN HEOOXOAUM CTaHIApTHBIM HAOOp crenuaaTu3upo-
BaHHOH yueOHOM mMebenu u yueOHOro o0opyI0BaHus, a TaKXKe MyJIbTUMEIUIHOE 000py/J0BaHUE
JUISL IEMOHCTpALMM Mpe3eHTalui Ha JeKuuax. /s mpoBeneHus NpakTUYeCKUX 3aHITHUMH, a TakK-
K€ OpraHu3ali CaMOCTOSITEIbHON padoThl CTY/IEHTOB HEOOXOIUM KOMITBIOTEPHBIH Ki1acc ¢ pa-
060unMMH MecTaMu, 00eCIIeUnBaIOIIMMU BbIX0/ B IHTEpHET.

[Tpu n3ydeHun AUCIUILTMHBI UCTIONb3YyeTCs MHTEepakTUBHBIN koMmiuteke Flipbox mis mpo-
BEJICHUS IIPe3eHTalui U BUACOKOH(EpEeHIIHi, cucTema iSpring B npoiiecce MpoBepKU 3HAHUM 110
AIIEKTPOHHBIM TECT-TPEHAKEPAM.

NnnuBuayanbHble pe3ynbTaTbl OCBOCHHS TUCIUIUIMHBI (PUKCUPYIOTCS B 3JEKTPOHHOM
UH(POPMALIMOHHO-00pa30BaTeNbHOM cpejie YHUBEpCUTETA.

Peanuzarust yaeOHOM mporpamMMbl 00€CTIeunBaeTCsl JOCTYIIOM KaXKJIOTO CTYACHTAa K MH-
(opMalMOHHBIM pecypcaM — BJIEKTPOHHOM OMOIMOTeKe U ceTeBbIM pecypcam Murepner. Jlns
ucnonbszoBanus KT B yueOHOM mporiecce HEOOXOAMMO HAM4YKME MPOrPpaMMHOI0 oOecreueHus,
MO3BOJISIOIIET0 OCYIIECTBIISATh MOUCK HH(popMaIMu B ceTd MIHTepHeT, cucTeMaTu3aluio, aHaau3
U TIPe3eHTalMI0 HH(OPMALIUU, FIKCIOPT HHPOPMAIMH Ha U(POBBIE HOCUTEIH.

Y4yeOHasi aynuTopus Uil IPOBeACHUs 3aAHATHI JEKIIMOHHOT0 THIIA, 3AHATHH CeMMu-
HAPCKOr0 TUINA, TPYNNOBbIX U MHIAMBUAYAJIbHBIX KOHCYJIbTAIUI, TEKYNIero KOHTPOJA U
npoMeKyTouHoi arrectamuu (Ne 15)
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[TomemneHne yKOMITJIEKTOBAHO CHEIHATM3UPOBAHHONW MEOENbI0 U TEXHUYECKUMH CpEI-
CTBaMH OOyUYCHUS.

OcHoBHOE 000pY/IOBaHUE:

HabGops!l 1eMoHCTpanimoHHOTO O0OpYJIOBaHMsI: aBTOMAaTHU3UPOBAHHOE pabouee MecTo B
cocraBe (y4eOHBIN MYyJIbTUMEINHHBIA KOMIUIEKC TPHOYHA, IPOEKTOP, JIa3epHas yKa3zKa, MapKep-
Has ocka); KoioHku SVEN.

Y4eOHO-HAMISTHBIC TOCOOUS:

[IpezenTanumu.

JIueH3MoHHOE TPOrpaMMHOE 0OECICYCHHE:

— Microsoft Windows 7 Pro

— Microsoft Office Professional Plus 2010

— 1C: Yuausepcuret [TPOD

Y4yeOHas ayauTopus AJisl NPOBeJCHUs] 3aHATHI JEKIMOHHOIO0 THUIIA, 3AHATHIl CeMMH-
HAPCKOr0 THUNA, TPYNNOBBIX M HHAUBHAYAJIbHBIX KOHCYJIbTAlMil, TEKYIIEr0 KOHTPOJS U
npoMe:kyTouHoii arrectamuu (Ne 28).

JlabopaTopusi reHeTUKHU, (U3HOJIOTHH PACTEHUA U TEOPHUH IBOJTIOIHU.

[TomerieHue yKOMIUIEKTOBAHO CHEIMAIM3UPOBAHHONW MEOENbI0 U TEXHUYECKUMHU CpPEeJ-
CTBaMHU OOyUYCHHUS.

OcHOBHOE 000pYI0OBAHHE:

HaGopsl neMOHCTpallMOHHOTO 00OpY/AIOBaHMS: aBTOMAaTU3UPOBAHHOE padodee MECTO Ipe-
nojaBareisi B cocTaBe (KOMIIBIOTEp, KIaBUATypa, CETEBOM (HUIBTp, MPOEKTOp, KperuieHue,
9KpaH).

JlaboparopHoe obopyaoBaHHe: KOMIUIEKT buonornueckas Mukpoiaadoparopusi.

Y4ueOHO-HArIIHEIC TOCOOHUS:

IIpe3enTanuu.

JIMIIEH3MOHHOE ITPOrpaMMHOE 00SCIICUCHHE .

— Microsoft Windows 7 Pro

— Microsoft Office Professional Plus 2010 r.

— 1C: Yuusepcutet [TPOD

IHomemenne nus camocrosite1bHOM padorsl (Ne 1016)

YuraabHbIN 3271 3JIEKTPOHHBIX PeCypcoB.

[TomemnieHne yKOMITJIEKTOBAHO CHEIIHATU3UPOBAHHON MeOEIbI0 U TEXHUYECKIMHU
cpencTBamMu OOy4eHHUS.

OcHOBHOE 000pYJIOBaHUE:

KOMHBIOTepHaSI TEXHUKA C BO3MOXHOCTBHO IIOAKJIIFOYCHHUSA K CCTU ((I/IHTepHeT» u
obecrieueHreM  JOCTyNa B JJIEKTPOHHYIO  HH(GOPMAIIMOHHO-00pa30BaTEIbHYI0  Cpeay
yYHHUBEpcUTETa (KOMIBIOTEp 12 MIT., MyIbTUMEIUIHBI TPOEKTOp | MIT., MHOTOQYHKIIMOHATHHOE
ycrpoiictBo 1 mt., npunTtep 1 mr.).

Y4eOHO-HAMISHBIE TTOCOOUS:

[Ipe3enTanmu, SMEKTPOHHBIE TUCKH ¢ YUCOHBIMU U Y4€OHO-METOANUYECKUMH TOCOOUSMHU.

JIMIIeH3MOHHOE MPOTrpaMMHOE o0ecrieueHue:

— Microsoft Windows 7 Pro

— Microsoft Office Professional Plus 2010

— 1C: Yuusepcutet [IPOD
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