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1 Ieap TUCHUNIAHBI

B pesynprare OCBOGHHMS JaHHON JUCHUIUIMHBI y OOYYaromIerocss IOJDKHBI OBITh
c(hOpMHUPOBAHBI KOMIIETEHIIMM OCHOBHOH MpodeccroHaIbHON 00pa30BaTEIbHON MPOTrpPaMMBbI
OakanaBpuara:

K-1

ConeprxaHre KOMIIETEHIIMNA KaK IIAHUPYEMBIX Pe3yJIbTaTOB OOY4EHUS MO AUCLUIUINHE

cM. Tabimmuesl 1 u 2.

1.1 dopmupyemMmble KOMIETEHUUH, UHAUKATOPHI
AOCTUXKEHUSA KOMNeTeHII MW, 3HAaHUS, yMEHU s, HaBbIKU

Tabnnua 1 — MHAMKaTOPbI AOCTUHEHNA KOMNETEHUNIN, doOpMUPYEMble ANCLUMNANHOM

Kon m NuaukaTopsl 3nanus, ymeHus, HaBeIkd (3YB), hopmupyemsbie

Ha3BaHHE JOCTHKEHHUS JUCLUUIUINHON

KOMIIETEHII | KOMIIETEHIUH T10

" [018(0)11

ITK-1. I1K-1.1 3naer 3Haert:

Criocoben CTPYKTYpY, COCTaB U - pyHIaMeHTanbpHBIE TEOPUH KITACCHYECKON OMOJIOTHN;

OCBaWBaTh U | ITUAAKTHYECKHUE - cnenu(UIecKyro OMOIOTHYECKYI0 TEPMUHOJIOTHIO,

WCTIONB30BaT | €IWHHIIBI TPEAMETHON ACCOLMMPOBAHHYIO C 00IACTHIO U3YUEHHSL:

b obnactu bruomorus 0011e01OIOTHYECKYIO;

teoperuueck | [IK-1.2 Ymeer - COBPEMEHHBIE NPEJCTABIEHUS O 3aKOHOMEPHOCTSIX

We 3HaHUS U | OCYIIECTBIIATH OTOOD Pa3BUTHSL OPraHUYECKOTO MUPA;

MPAaKTUYECKU | Y4eOHOIO COACPKaHUsA | - COBPEMEHHBIE IPEACTABICHHUS O MOJICKYJISIPHBIX U

€ YMEHUS U npeaMeTHOH obmactu TEHETHYECKHX OCHOBaX OMOJIOTMUYECKHUX IPOLIECCOB;

HaBBIKH B Buonorus mist ero - COBpEMEHHBIE TPOOJIEMbI OXPaHBI OKPYKAIOIIEH CpeIbl.

NPEeIMETHOH | peasn3aliy B - METOAVMKH BBIIIOJTHEHUS 1Ja00PaTOPHO-IIPAKTHUECKUX

o0acTi o | pa3iIu4HbIX popmMax OMOJIOrMYECKUX UCCIIEJOBAHHM.

npoduiro o0y4eHus B Ymeer:

"buonorus" | COOTBETCTBUU C - JOCTYITHO OOBSICHATH OCHOBHBIE OMOJIOTHUECKHE

npu tpebdoBanusiMu OI'OC TEPMUHBI, TIOHATHUS U 3aKOHBI, aCCOLMUPOBAHHBIE C

peleHnn 00 001aCThIO 3YYEHUS,;

npodeccuon | I1K-1.3 JleMoHCTpHpYET | - MJIAaHUPOBATH BHIMIOJIHEHHE JIA0OPATOPHO-TIPAKTUIECCKUX

QJIBHBIX HaBBIKM MCIIOJIb30BAHUS | OMOJNIOTMYECKUX UCCIIeIOBAHUI;

3a1a4 B IPO(eCCUOHAITBHOM Baapgeer:
o0Opa3oBaTenpHON - OCHOBHBIMH OHOJIOTUYECKUMH TOHSATHIMU, 3HAHUSIMA
JeSITeIbHOCTH OHMOJIOrMYECKUX 3aKOHOB M 3aKOHOMEPHOCTEH Pa3BUTHS
CHCTEMAaTH3UPOBAaHHBIX | OPraHUYECKOro MHpa;
TEOPETUIECKUX U - crenin ()UKo METOIMK BBITIOJTHEHUS Tab0paTOpHO-
NPaKTUYECKUX 3HAHUH MPaKTUYECKUX OMOJIOTHYECKIX MCCIIC0BAHIH
OHMOJIOTMYECKUX HAYK




2 O0bEéM U TPYAOEMKOCTDH TUCHMILIMHBI 110 BUAAM Y4eOHbIX 3aHSATHI.
DopMBbI IPOMEKYTOUYHON ATTECTALUH.

Tabmuna 4 — O6beM U TPYAOEMKOCTh JUCIUTUINHBI TI0 BUJAM YIeOHBIX 3aHATUN

O06BEéM yacoB o Gpopmam

OO6mias TpyI0eMKOCTb M BUABI Y4eOHOH paOOThl MO AUCUUILIIMHE, 0ByueHHs

MIPOBOJUMEIE B Pa3HBIX (POpMax
P P dop 0®0 03®0 300

1. O0mas TpyK0EMKOCTh JUCIUTUIAHBI 288

2. KonraktHas pabora oOyuaromuxcs C mpemnojaBareieM (Tmo 108
BHJIaM Y4YeOHBIX 3aHSTHIA) (BCETO)

AynutopHas pabora (Bcero): 108

B TOM YHCJIC:

JIEKITHA 44

MPAKTUYCCKHUEC 3aHATUA, CEMHUHAPLI

MIPAKTUKYMBbI

J1abopaTopHbIe PabOTHI 64

B MHTEPAKTUBHOH popme

B AJICKTPOHHOH (opme

Breayaurophnas padota (Bcero):

B TOM 4YHCII€ WHIUBUAyalbHas pabdora o0OydYalomuxcs C
MperoiaBaTeneM

MOJITOTOBKA KypCOBOW pabOTHI /KOHTAaKTHas paboTta

TpYyNIIOBasi, WHIAWBHIYyalbHAas KOHCYJbTAIlMS W WHbIE BUJIBI
y4eOHOI NesTeNbHOCTH, MpelyCMaTPUBAIOIINE TPYIIIOBYIO WIN
WHAUBUAYAIBHYIO paOdOTy 00y4aroIMXCs ¢ MPeroaaBaTeeM

TBOpYecKas paboTta (dcce)

3. CamocTosTenbHas paboTta 00ydaromuxcs (Bcero) 144

4. T[IpoMexyTOUYHAS ATTECTAIUS 00YUYArOIIErocs —
3auér ¢ oreHkoii (8 cemecTp)
Ok3ameH (9 cemecTp) 36




3. Y4eOHO-TeMATHYECKHUI IIJIAH U COIeP:KaHNe TUCIUILINHBI.

3.1 YueOHO-TEeMATHYECKHUH IJIAH

Tabmuua 5 — YueOHO-TeMaTHUeCKUil I1aH 04HON (OpMBI 00yUEeHHUS

Ne genenu i/

P%HCHBI 1 TEMBI JTUCHUIIIINHBI
110 3aHATUAM

Oo6mas
TPYLOEM
KOCTh
(6cezo
uac.)

TpynoeMKocTh 3aHATHI (dac.)

0P0

300

AynuTopH.
3aHATHUSL

AyIuTOpH.
3aHATHS

JICKII. |IIPAKT.

CPC

JICKI. |[IPaKT.

CPC

®opmbr*
TEKYLIETO
KOHTPOJIS U
IPOMEKYTOY
HOWU
aTTecTanuu
YCIIEBAEMOCT
u

8 cemecTp

OCHOBHBIE
MOJIEKYIISIPHON OHOJIOTHH.
CoBpeMeHHBIE  TEOpeTHYEeCKHEe U
MPaKTUYECKUE 3a7a4l MOJEKYISIPHON
ouojorun. BajkHeHinne IOCTHKEHHS
MOJICKYJISPHOW OMOJIOTHH.

OTaIbl pa3BUTUA

YO-3, ITP-5,
TC-2

Metoapl MOJEKYJISIpHONH OWUOJOTHU H
TEHETHYECKUX HccleoBaHni. OCHOBEI
TE€HETUYECKOI HWHXXECHEPUU:
PECTPUKLIUOHHBIN aHanus,
KIIOHUPOBAHHE, OIpeeTICHHE
HYKJIEOTHIHBIX MOCIEN0BAaTENBHOCTEN
JHK " PHK, ruOpuInu3anus
HYKJICUHOBBIX KHUCJIOT. XHMHUYECKUI
CUHTE3 TCHOB. Coznanue
HCKYCCTBEHHBIX TeHETUYECKUX
IIporpamm. IIporpamma  «I'eHOM
YEIIOBEKAY.

YO, YO-3,
IIP-5, TC-2

CTpyKTypa T€HOMOB TPO- U DYKapHoT.
«30BITOYHOCTEY  3YKAPUOTHYECKOTO
reHoMa. KoMnakTHOCTB reHoMa
9YKapuoT. OCHOBBI METO/1a
peHaTypauuu JHK. BeicTpsle
MTOBTOPHI, yMEpECHHbBIE TIOBTOPHI,
VHUKQJIbHbIE TEHBL. | OMEO3HCHBIC
renbl. Hesnepusle renomsl. JHK
MHUTOXOHIPHNA u XJIOpPOILIACTOB.
TloaBMXHBIC TEHETHUYECKHE DJICMCHTHI.
IS-31eMeHTEHI, TPAHCIIO30HBbI,
yMEpeHHBIC DBOITIOTIHS
T€HOMOB.

¢arn.

10

YO, TC-2

CrpykTrypa XpomaruHa. Pemnmukanus
paznuunbix JHK wu e€ perymsauus.
TenomepHsie MOCTIEIOBATENFHOCTH
JHK. Mexanuzm JIeUCTBUS
TenoMepassl. TeaoMepasa U cTapeHue.

10

YO, YO-3,
IIP-5, TC-2

TToBpexnenus u penapanust JHK.

8

YO, TC-2

Tpanckpunius u CTPYKTypa

10

YO, YO-3,

1 YO - ycrmmiii onpoc, YO-1 — cobecenopanue, YO-2 — xomnoksuyM, YO-3 — 3auer, YO-4 — sk3amen, IIP —
nucbMeHHas pabora, [1P-1 — tecr, [IP-2 — konTponbHas padora, ITP-3 — acce, I1P-4 — pedepar, [1P-5 — kypcoBas
pabora, [TP-6 — HayuHO-y4eOHBIN oT4YeT N0 npakTuke, [1P-7 — otuer mo HUPC, U3 — nnauBuayaneHoe 3ananue; TC
— KOHTPOJIb C MPUMCHCHHEM TeXHHYeCKuX cpeactB, TC-1 — kommbroTepHoe TectupoBanue, TC-2 — yducOHBIC
3agaun, TC-3 — KOMIUICKCHBIC CUTYaI[MOHHBIC 3a1a49H

6




Oomas TpynoemMKocTh 3aHsTHi (4ac.) ®opmbrt

E TPYLOEM 0])0) 300 TEKYILETO

E Pase . c KOCTb | AyauTopH. AyaUTOpH. KOHTPOJIA U

E JIBI 1 TEMBI JUCITUTIIIAHBI

% ’ I10 TiEleITlI[/IFIMLI (zgi-e)o ne?caHﬂlTIHZKT nejcaHﬂTrII/I ﬂaKT Hpof‘e;;qu

= 1 [IPAEE cpC - [IPaEcpe aTTeCTalnu

< yCTIEBAEMOCT
n
TPaHCKPUIITOHOB. Perymauus I1P-5, TC-2
TPAHCKPUIIIIUU Y TPO- H DYKAPHOT.
IIponieccunr PHK. Cmmaiicuar u ero
BB Pu60o3uMEL OO6patHas
TPaHCKPUIILIHSL. PHK-conepxamue
BUPYCBl.  MONCKYyJSIpHBIE  OCHOBEI
KaHreporene3a. OHKOTEHEI.

8 | 'emeTnueckuii KOJI. CBoiicTBa 12 2 4 6 VO, YO-3,
regeTuueckoro  koma.  Crtpykrypa 1IP-5, TC-2
pubocom. OOmiasi cxema OnocHWHTE3a
Oenka, poins PHK B aTOM mporecce.

9 | ®onauur OEJIKOB. BenkoBasa 10 2 2 6 VO, YO-3,
WHKEHepHsi. BHEKIETOYHBI CHHTE3 1IP-5, TC-2
OeIKOB.

10 | MexMoneKkyJsipHble  B3auMmoaeucTust | 12 4 2 6 VO, YO-3,
U HUX pOJb B (PYHKIMOHHPOBAHHU 1IP-5, TC-2
JKUBBIX CUCTEM.

11 | MonekynspHble OCHOBBI 3BONIONWU. | 12 2 4 6 YO, TC-2

I'eHeTHueckre OCHOBBI OHTOI'CHE3a,
MEXaHHU3MBbI nddepeHITUpOBKH,
JICHCTBUS W B3aMMOJICHCTBUS TCHOB,
reHotun ©  (EHOTHI, CTaAUuM U
KPUTHYECKUE TICPUOJIbI OHTOI'CHE3A.

12 | MonekynspHbie mexaHu3mbl | 10 2 2 6 YO, YO-3
perynsiun KJIETOYHOTO IUKIIA.
[TporpamMmmupyemasi KJIieTouHasi rTHOelb.

13 | 3auér c oneHKO

HNTOI'O no cemectpy 108 | 22 | 32 | 54
9 cemecTp

22 |Tenetmka u €€ Mecro B cucreme | 6 2 6 Y0-4, Y0,
€CTECTBEHHBIX HAYK. I1P-5, TC-2

23 | 3akoHbI HacJIEJOBaHHUS. 6 2 2 6 VO-4, YO,
MOHOrHOPHIHOE CKPEIMBAHHE. I1P-5, TC-2

24 | 3aKoHBI HaCJIEJOBaHUSL. 8 2 4 6 VO-4,YO0,
IoauruOpuIHBIE CKPEIUBAHUSL. IIP-5, TC-2

25 | Llutonornyeckue OCHOBBI 6 2 2 6 V0-4, VO,
HACJIEICTBEHHOCTH. Muto3. IIP-5, TC-2
T'eHeTnyeckuil KOHTPOJIb KJIETOYHOIO
IUKJIA.

26 | Llutonormyeckue OCHOBBI 6 2 2 6 V0-4, VO,
HACJIEICTBEHHOCTH. Meiios. [IP-5, TC-2
T'eHeTnyeckuii KOHTPOJIb MEHO03a.

27 | XpoMocomHast Teopusi | 8 2 2 6 Y0-4, Y0,
HACJIEICTBEHHOCTHU. I1P-5, TC-2

28 | MexaHU3Mbl PEKOMOMHAIIHH. 6 2 2 6 VO-4, YO,

I1P-5, TC-2

29 | MyramMoHHbIid  mpouecc. [ 'eHHbIC 8 2 2 6 VO-4, YO,
MYTaI[}H. IIP-5, TC-2

30 | XpoMOcOMHEBIE MEPECTPOHKH. 8 2 6 VO-4, TIP




Oomas TpynoemMKocTh 3aHsTHi (4ac.) ®opmbrt
E TPYLOEM 0])0) 300 TEKYILETO

E KOCTb | AynutopH. AynuropH. KOHTDPOJIA H

5 Paznienbr u TeMBI AMCUUIUIAHBI (6ceco | samsTus SAHSTHS IPOMEXKYTOU

i;),( 110 3aHATHAM uac.) | pexu. [upaxr. CPC | 7eKu. [MpakT.|-pc aTTe}:;(;I;IuHH

< yCIIeBaeMOCT
n
31 | Crpykrypa u  ¢yHkimu  reHa. | 8 2 2 6 Y0-4, Y0,
[eneTnueckuit MaTepuat B 1P-5, TC-2
OHTOTEHE3E.
32 | Crpykrypa u  ¢dyHkimu  reHa. | 8 2 2 6 Y0-4, Y0,
Moubukanuu. IIP-5, TC-2
33 | I'eneruveckue ocHOBHI  3Bosonuu. | 10 2 2 6 V0-4, VO,
I'eHETUKA Oy JISIHIA. IIP-5, TC-2
34 | DBomronuss TIeHa U TE€HETHYECKOIO 6 2 2 6 vV0-4, V0,
MaTepuana. 1IP-5, TC-2
35 | Dxonoruyeckas reHEeTHKA. 8 2 6 VO-4, 1P
36 | ['emeTnyeckue OCHOBHI CEJIEKITUH. 6 2 6 VO-4, YO,
I1P-5, TC-2
37 | Ox3amen 36
HNTOI'O no cemecTpy 180 | 22 | 32 | 90
BCEI'O | 288 | 44 | 64 | 144
3.2. Coaep:kaHue 3aHATHHA 10 BUAAM y4eOHOH padoThI
Tabnuua 6 — ConepkaHue JUCHUTUIUHBI
Ne | HaummeHoBaHue paznena, TEMbI
Conepxanue 3aHsITH

n/m JIUCITUTLTAHBI

Cooeporcanue 1eKYyUOHH020 Kypca

1. | OcHoBHBIE O3Tambl  pa3BUTHUSA

MOJIEKYJIIPHON Ouooruy.
CoBpeMEHHBIE TEOPETUIECKHE
u MIPAKTHUECKUE 3a1a4u
MOJICKYJISIPHOM Ouosoruu.
Baxxueiimue MOCTHIKEHHUS
MOJICKYJISIPHOM OWMOJIOTHH.

2. | Metoapt MOJIEKYJISIpHOM | PecTpukimonnbsiii  aHanu3. Pectpukrassl.  Kionupoanue.
OHOIIOTMM M TCHETHYECKHX | ['uGpumu3arms HYKJIEHHOBBIX KHUCJIOT. Omnpenenenue
HCCHeHOBaHHfL OcHoBer HYKIEOTHIHBIX  mocnenoarensHocteir  JIHK  wu PHK.
FCHCTHACCKOM —  MHACHEPHH: | 1 eckuif cuHTes reHa.

PECTPUKIIMOHHBIH aHanms,
KJIOHUPOBAaHUE,  ONpe/eICHHUE
HYKJICOTHIHBIX

nocnenoBarenpHocted JIHK u
PHK, TUOpUAU3ALIAS
HYKJIEUHOBBIX KHCJIOT.
XUMHUYECKUN CHUHTE3 TEHOB.
Coznanme HCKYCCTBEHHBIX
T€HETHYECKUX Mporpamm.
[Iporpamma «I'eHOM HenoOBEKaY.

3. | Cipykrypa TeHOMOB TMpo- U | OYHKIMOHAIBHBIE OTJEINBI TeHOMA 3YKApHOT. «30BITOYHOCTEY
JYKapHUOT. «30BITOYHOCTEY | DYKapUOTHYECKOTO reHoMa. KOMIaKTHOCTh T'eHOMa JYKapHOT.
9yKapHOTHYECKOTO reHoma. | Knaccudukarus reHoB B reHome. DyHKIMOHATBHBIC OTICIIBI
KomnakTHOCTB reHoMa | renoma mnpokapuoT. YnakoBka IHK npokapuot. IlonBuxHbie
oykapuoT. OCHOBBI  MeTOfa | TEHETHYECKHUE DIEMEHTHI — 00Iasl XapaKTepHUCTHKA.

8




HaumenoBanue pasaciia, TCMbI

CopaeprxaHue 3aHITHUS

/11 JTUCIIAILINHEI

penatrypauun JIHK. Beictpeie | [logBukHbIE 37€MEHTHl NPOKApUOT. IIOABKKHBIE 3JIEMEHTHI
MOBTOPBI, YMEPEHHBIC TIOBTOPHI, | 3yKapuoT. D(H(HEKThI, BRI3bIBACMBIE MOOWILHBIMU JJIEMECHTAMHU.
YHUKAJIbHEIE TEeHBI.
T'omeo3ucHsle TEHBI.
Hesinepusie  renomsel.  JJHK
MUTOXOHIPUMA U XJIOPOILJIACTOB.
ITonBrxHBIE TeHETHYECKHe
3JIEMEHTHI. IS-a;memeHTHI,
TPaHCIIO30HBI, YMEPEHHBIE
(haru. DBOTIOIHS TEHOMOB.

4. | Ctpykrypa xpomarnHa. | Oynknuu JHK. buocunres IHK (pemmukarus). TemomepHbie
Pennukarnus paznmuunbix [JHK u | mociaenoBarenbHOCTH.
e€ perymaaus. TenomepHbie
IIOCJIEJOBATEIIFHOCTH JHK.

Mexanuszm JeUCTBUA
TenoMmepassl. Tenmomepasa W
CTapeHwue.

5. | lloBpexxnenuss wu pemnapamnus | OcCHOBHbIe — pemapaOenbHbie  moBpexkaenms — JHK — —

JHK. anmypuHMU3aIMs, J1e3aMUHUPOBAHUE, TUMHUHOBBIE JTUMEPHI.
Penapanus JTHK.

6. | Tpauckpunmus u crpykTypa | Obmas xapakTepuCTHKA TPAHCKPHUTIITUH. DTaIbl TPAHCKPHUIIIIHY.

TPaHCKPUNITOHOB.  Perymsimms | TpaHCKpuNIUsl y TMPOKAPHOT. TPaHCKPUIIHUS Y DyKapuoT.
TpaHCKpHIIMK y mpo- U | O0mas xapakrepuctuka npoueccunra. Crutadicuar npe-PHK.
sykapuot. Ilponeccunr PHK. | AnbrepHaTuBHBIN criutaiicuur. PenakTupoBanue.
CmralciHT ¥ €ro  BUIBIL.
Pubo3umel. O6parHast
TPAHCKPUIILUSL. PHK-
coJieprKaIiue BHPYCHI.
MounekynsipHbie OCHOBBI
KaHIreporene3a. OHKOTEHBI.

7. | 'enetnueckuit xoxm. CaoiictBa | ['enerndeckuit kom. CBoiicTBa reHeTHdeckoro koga. CtpoeHue
T€HETHYECKOTO kozma. | pubocom. brocuuTe3 Oenka.

Crpykrypa pubocom. OO6imas
cxeMa OmocuHTe3a OenKa, pojb
PHK B »TOM mporiecce.

8. | ®onmunar OenkxoB. benkosas | [locTrrpancisnmonHas MoAWQUKAIMS TONHUIICTITHIHBIX IENei.
WHXEHEPHSI. Bueknerounsiii | @ongunr. ®akTopsl GosauHra.

CHHTE3 OEJKOB.

9. | MexMoIeKysipHbIe MeKKkIeTOuHbIe CUTHAJIbHBIE BEIECTBA (ropMOHBI,
B3aMMOJICHCTBUS W WX POJIb B | HEHPOMENIUATOPBI, THCTOrOPMOHBI). Perentopsl rOpMOHOB, MX
(GYHKIIMOHUPOBAHUHU KUBBIX | Turbl ¥ G-Oenmku. BHYTpUKIETOUHBIE CHTHAJIbHBIC ITyTH —
CUCTEM. nAM®-onocpenoBanssie myTH, il M®d-onocpeoBaHHbIE TYTH,

IyTH, ONOCPEOBaHHbIE IunuaaMu 1 nonamu Ca?'.

10. | MounekynsipHbIe OCHOBBI | MOJIEKyIIpHBIE OCHOBBI JBOJIONWHW. | €HETHYECKHE OCHOBBI
SBOJTIOIHH. l'enernyeckue | OHTOreHE3a, MexaHM3Mbl JIU((EPSHIIUMPOBKH, JCHCTBUS U
OCHOBBI OHTOTEHE3a, | B3aUMOJICHCTBUS T€HOB, TE€HOTUN # (DEHOTHUI, CTaAWH U
MEXaHU3MBbI KPUTUYECKHE MEPUObI OHTOTEHE3A.

b depeHIUPOBKH, ISHCTBHS U
B3aUMOJICUCTBUS TEHOB,
TEeHOTUN W (DEHOTHII, CTalUU H
KPUTHYECKHE MEePHUO/IBI
OHTOTEHE3a.
11. | MonekynspHbie MeXaHU3MbI | MoNeKyIsipHbIE MEXaHU3MBl PETYISLUU KJICTOYHOrO IUKIIA.

peryisluyd KJIETOUYHOTO IUKJIA.
[IporpamMMupyemasi  KJI€TOYHAS

Knerounsni mukn u jgenenue kiaeTkd. OCHOBHBIE 3aKOHEI
KJICTOYHOT'O IUKJIA. MOJIEKYTISIpHBIC MEXaHU3MBI, CBSI3BIBAIOIIHE
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THOeb. kinetounbld 1uka W perumkanumio  JIHK. [Huxnuael u
MpOTEeUHKHHAa3bl. [IpOTOOHKOreHBI, YyUacTBYIOLIUE B PETYIISALUH
KJIETOYHOTO TWKia. [IporpamMMupyemas KieTodHass THOEIb.
ATmonTo3: myCKOBBIE (PAKTOPHI 1 OMOJIOTHYECKAs POJIb.

12. | I'enetuka u e€ mecto B cucteme | [Ipenmer renetuku. Metoasl reHetuku. Kparkas ucropwus.
€CTECTBEHHBIX HayK. CraHOBIIEHHE METOJI0JIOTHH.

13. | 3akoHbI HacienoBaHus. | MoHornOpumHoe  ckpemnmBanne. @OEHOTHT ©W  TEHOTHIL
MonorubpunHoe CKpelruBaHue. | AHATH3UpYIOIIee CKpenluBanue. J[OMHHHpOBaHWE W JApyTHe

B3aWMOJICVCTBHUS AJIJIEEH.

14. | 3akoHbl HacnenoBanus. | [lomurnOpugHple  CKpemMBaHMs.  3aKOH  HE3aBUCHMOTO
TTomuruGpuaHbIe HacJieI0BaHUs IPU3HAKOB. B3aumoieiicTBHE TeHOB.
CKpEIINBaHUSI.

15. | HuTtonoruueckue OoCHOBBI | MuTo03. ['eHeTHUECKHIT KOHTPOJIh KIETOUHOro ukia. CTpoeHue
HaCJIEICTBEHHOCTH. MWuTO3. | XpOMOCOM. Kapuotum. l'urantckue XPOMOCOMBI.
I'enetnueckuil KOHTpOJIb | Buonornueckoe 3HauyeHuE MUTO3A.

KJIETOYHOT'O ITUKJIA.

16. | HuTonoruueckue OCHOBBI | Meiio3. ['eHeTuMdeckuil KOHTpOJb Meio3a. buonoruueckoe
HAaCJIEACTBEHHOCTH. Melios. | 3HaueHUE Meo3a.

I'eneTnueckuil KOHTPOJIb
Meno3a.

17. | XpomocomHuas Teopusi | XpomMocoMHOoe ompeneneHue mona. CrHemieHne ¢ TOJOM.
HACJIE/ICTBEHHOCTH. HepacxoxaeHne MoIOBBIX XPOMOCOM. XPOMOCOMBI M TPYIIITBI

CIETIICHUSI.

18. | MexaHU3MbI pEKOMOHMHAITUH. Huronorudeckas JIEMOHCTpALUS KPOCCHHTOBEpa.
Kpoccunrosep Ha ctaauu 4eThIpéX XpoMaTH. MONeKyIspHbIi
MeXaHW3M  KpoccuHroepa. Daktoppl, BIHAONME ~ Ha
KPOCCHHIOBEP.

19. | MyTaunoHHBIH npouecc. | MyranvoHHbIii npouecc. I'eHHble MyTanuu. MyTranuoHHAas

I'enHbIe MyTanuy. TEOpUS W TEOpHs MyTalMoOHHOTrO Tporecca. Kiaccudukamnms
MyTaluu.
20. | XpoMOCOMHBIE TTEPECTPOUKH. Henemn  (m pedumencu).  Hymmukanuun.  MHBepcHn.
Tpancnokamuu.  TpaHcmo3umuu.  DPQPEKT  MOJOKEHHUS.
PexoMOMHAIIMOHHBIN MEXaHU3M XPOMOCOMHBIX ITEPECTPOCK.

21. | Ctpyktypa u ¢yskuuu rena. | Ctpykrtypa W ¢yHKIuH TeHa. Teopuss TeHa. Perymsmus
I'eneTnueckuii  maTtepuan B | JeHCTBUA TIeHAa. ['eHeTHMYecKMil Marepuanl B OHTOIEHE3E.
OHTOTEHE3E. [Ipobnema cTaOMNIBHOCTH TEHETHYECKOTO MaTepuaia B

OHTOTEHE3E.

22. | Crpyktypa ¥ ¢QyHKouu reHa. | Moaudukanuu — HeHacaeLyeMble n3MeHeHus. Moaudukanum —

Mopaudukanun. M3MEHEHHUS! OpTraHM3Ma B TMpelenax HOPMBI peaknuu. THIel
MOJIU(PHUKAIMOHHBIX W3MEHEHUH. MexaHu3Mbl MOAN(PUKALIHA.
3nadyeHue MoaUpHUKAINH.

23. | I'eneTnueckue OCHOBBI | ['€eHETHYECKHE OCHOBBI 3BOJIIOLUMU. [ €HETHKA MOMYJISIUH.
3BOJIIOIUH. I'eneruka | 3akon Xapau-BaiinOepra.

TOMYJISIUH.
24. | DBomonys reHa u | CpaBHUTENbHAS MOJIEKYJIsipHAs Ouonorus rexa. HekoTopeie
T€HEeTHYECKOTO MaTepraa. TEHJCHIIMN B 3BONIONHMH reHa. Kak BO3HHMKAarOT HOBBIE TEHBI?
OBOJTIOIHS CHCTEM PETYIISIINH.
25. | DKosoruueckasi reHeTHKa. Oxosoruueckas TeHETHKA. OnemMeHTapHbIe 3KOJIOro-
reHernueckue Moaenu. CumOuoreneruka. I'eHeTmueckas
TOKCHUKOJIOTHs. MyTareHes u KaHIepOreHes.

26. | 'enernueckue OCHOBBI | ['eHEeTHUECKHE OCHOBBI CeJeKIMu. Mojenu TopoJ U COPTOB.

CEJIEKIINN. KomnuectBennbie mpusnaku. CrocoObl  oTOopa.  Tumbl

CKpeIMBaHUN B celeKnud. VIcrmonp30BaHWE MYTAIIMOHHOTO
mporecca B CEJNCKIMHM. BHOTEXHONOTHS W WCIOJIh30BaHHE
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TPAHCTEHHBIX OPraHU3MOB.

Cooepoicanue Rpaxmu4eckux 3aHsamuil

1. | OcuoBuble oT1anbl pa3Butus | Cemunap. OCHOBHBIE JTambl  Pa3BUTUSL  MOJICKYJISIPHOM
MOJIEKYJIIPHOU omororun. | 6Guonoruu u TE€HETUKH. Baxneiimne JOCTUKEHUS
CoBpeMeHHBIE TEOPETUYECKHE | MOJEKYJSIpPHOM OHosorum W TeHeTHKH. JlokasarenbcTBa
u MIPaKTUUYECKUE 33241 | TeHETUYECKON POJIM HYKJIEMHOBBIX KHCIIOT.

MOJIEKYJIAPHON OmoIoTHH.
Baxwneiimue JIOCTH>KEHHUS
MOJIEKYJISIpPHOH OMOJIOTHH.

2. | Metogpt MOJIEKYJIApHOH | O0mas xapakTepUCTUKAa METOJIOB I'€HETHUECKONW HHKCHEPHHU.
Omomorm W  TeHeTHYeckux | PectpukmmonHbil anamus — pectpuknmst JIHK, pectpuxrassi.
HCCIIeIOBaHUI. OcHoBrl | Kmonnposanne JIHK. I'mOpuamsaruisi HyKIEHHOBBIX KHCIOT.
TE€HETUYECKOUN umkeHepun: | OnpeneneHue HYKICOTHAHBIX mocheaoBarensHocTet JJHK u
PECTPUKLUOHHBIN aHanu3, | PHK. Xumnueckuil cunre3 reHa. Co3gaHue HCKYCCTBEHHBIX
KJIOHUPOBAaHUE,  ONpenAeieHUe | TeHeTHYecKuX nporpamm. [lomyyeHne OMOIOTHUECKH aKTUBHBIX
HYKJIEOTHIHBIX COEIMHEHHH — TOpPMOHAa pOCTa YEJIOBEKa, COMAaTOCTaTHHA,
nocnenoBatensHocTed JHK wu | uHcynuHa, wuHTepdepona. ['eHerndeckas Tpanchopmanus.
PHK, rubpuamzanus | [lomydenue TPaHCT€HHBIX pacTeHui. I'enernueckas
HYKJICMHOBBIX KHCIIOT. MOI[I/I(bI/IKaHI/IH paCTCHI/Iﬁ — 3a U IPOTHUB.

XUMUYECKUN CHUHTE3 TEHOB.
Coznanue HCKYCCTBEHHBIX
TEHETHYECKUX MIpOrpamM.
IIporpamma «I'eHOM 4YeI0BEKaY.
3. | Cipykrypa reHomMoB 1po- U | Pemenue 3amau. Nel. CpaBHUTE XUMUYECKYIO IPUPOLLY, pa3mep

DYKapHoT. « 30BITOYHOCTEY
9YKapUOTHIECKOTO reHoMma.
KoMmakTHOCTE reHoma
sykapuoTr. OCHOBBI MeTona

penatypauuun JIHK. BricTtpeie
MOBTOPBI, YMEPEHHBIE TTOBTOPHI,

YHUKAJbHBIC TCHBI.
I'omeo3ucubie TEeHBI.
Hesnepusie rtenomer. JIHK
MHUTOXOHIPHUHA U XJIOPOILJIACTOB.
[HonBrxHBIE TeHeTUYECKHE
3JIEMEHTBI. [S-amemeHTEI,
TPAHCIIO30HBI, YMEpeHHBIC

¢aru. DBOMONNS TEHOMOB.

1 hopMy BHPYCOB U OaKTEPHI.

Ne2. Cpasuute JJHK muroxonapuit u IHK xnopomnacros.

Ne3.  Kakoe MUHUMaNbHOE YHCIO HYKJIEOTHAHBIX Map
CONIEP)KUTCS B TEHE, KOJUPYIOIMIEM MaHKPEeaTHIeCKYIO
pubonykieasy, cocrosiyrd u3 124 amuuokucnor? Ilouemy
YHUCIIO HYKJIEOTHIHBIX Map MOXKET OKa3aThCsl OOJbIIE, YEM B
Bamem otBete? C yem cBsi3aHa Takasi HEOMPEACIEHHOCTh?

N4, JlummowpHBIE  HAOOp  XPOMOCOM  MIIEKOITHTAIOIIUX
conepxut 10° map mykneorunos (m.H.). Eciu 310 KomugecTBo
JHK npucyTcTByeT B XpOMaTHHOBOM HUTH, M KaX/bIi y4acTOK
JHK pasmepom 200 m.H. cBsi3aH C JEBATbIO THMCTOHAMHU U
YIaKOBaH B HYKJIEOCOMY, a KaXaas Tpynna W3 IIeCTH
HYKJIEOCOM CKpy4e€Ha B COJICHOHJ, C KOHEYHBIM YpPOBHEM
ynakoBkH 1:50, To onpenenute clieayromiee:

a) O011ee YrCiI0 HYKIIEOCOM BO BCEX HUTSX;

6) OOr11Iee YnciIo CONICHOUIOB BO BCEX HUTHX;

B) OOmiee 4mCIO TUCTO HOBBIX MOJEKyl, cBs3aHHBIX ¢ JIHK
JUIJIOUAHOTO Habopa XpoMOCoM;

r) O0Iy10 AIUHY BeeX GUOpHILIL.

N5, JIHK  OGaktepumodara MI13  wummeer  criemyromnimit
HyKJIeOTHHBIH cocTaB: A — 23%, T — 36%, I' — 21%, 11 — 20%.
Uro rosopsat Bam stu udpsr o JHK nanHoro dara?

Ne6. B meueHHn KpbICBI UMeeTCs EPMEHT, B IOJMIENTHIHYIO
LeTb KOTOPOTO BXOAUT 192 aMMHOKHCIOTHBIX OCTaTKa. DTOT
(dbepMeHT KOmMpyeTcs TeHoM, BkimouarormmMm 1440 map
ocHOBaHMH. OOBJICHWTE B3aMMOCBS3b  MEXAY  YHCIOM
AMHHOKHUCIIOTHBIX OCTaTKOB B ()epMEHTE W YHUCIOM Iap
OCHOBAHMI B COOTBETCTBYIOILIEM EMY T'€HE.

Ne7. B cocraBe PHK-conepskamux Bupycos E. coli IHK wer, B
HuX npucyTcTByeT Jminb PHK, koTopas urpaet poibs BUpyCHOU
XpOMOCOMBI. DTO 03HAaYaeT, YTO B TAKUX BUPYCaxX I'€HbI COCTOST
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3 PHK, a me m3 JAHK. OmpoBepraer mm 3T0 HEHTPaIbHYIO
JOTMYy MoJieKyJisipHoii 6uonorun? OO0OCHYHTE CBOM OTBET.

4. | Ctpykrypa xpomaruHa. | Ctpoenus monekyasl JJHK. Komnaxtuzamus JHK. Ctpykrypa
Permmukarus pazmuanabix JJHK u | xpomatura. [lomumopdusm JTHK. Permukanmst  pazsmadHBIX
eé perymauus. Tenomepnsie | [JHK u e€ perymsmus. Tenomepnsie nocnegoparensuocta JJHK
IOCJICAOBATEILHOCTH JHK. | u ux ¢pyskun. MexanusM nercTBus TeiaoMepasbl. Teromepasa
Mexanusm JICUCTBUSA | U CTapeHUE.

TenoMepaspl. Tenomepasa u | Pelienue 3amay.
CTapeHHue.
5. | Hospexnennss u pemapauus | [lospexxnenns u penapauus JJHK. TloBpesxkaenus: ocHOBaHHIA.
JHK. IMoBpexxnenmst memerd  JIHK. OcHoBHBIE pemnapaOenpHBIC
noBpexaeHus B JHK — anypunuszanms, ne3aMHHUPOBaHUE,
TUMUHOBbIE AUMEpHl. [IpUHIMIBI yCTpaHEHUS MOBpEXKIECHUM.
VY naneHue THMHUHOBBIX JUMEPOB. Y HalCHHE OCTATKOB ypalyIa.

6. | Tpauckpunmus u crpykrypa | Tpanckpummmsa. Ctpoenue u pyHKIMu pasnndabix Bugos PHK

TpaHCKpUNITOHOB.  Perymamus | (pemeHue 3anay).
TpaHckpuriun y npo- U | Ctpykrypa ©  (yHKOMHM ~ pUOOHYKICHHOBBIX  KHCIIOT.
sykapuotT. IIponeccunr PHK. | Tpanckpunuuss u CTpPYKTypa OIEpOHA M TPAHCKPUIITOHA.
Crnadicuir  u  ero  BuAbl. | Pubo3umel. Ob6partHas TPaHCKPUIILIHS. Perysaums
Pubo3umel. OO6parHast | TpaHCKpunmu y npokapuoT. OcobenHoctu cTpykrypsl PHK-
TPAHCKPUIILHSL. PHK- | nonumepa3pl.  HeraTuBHass U NO3UTUBHAs  PEryJISILUSL
cozeprKaliye BHPYCHI. | TPAHCKPHUIIIUH. IIpomMoTop y  DyKapHor. PaxTopsl
MonekynspHbie OCHOBBI | TpaHCKpuniuu. [loHSATHE O CiS-ACHCTBYIONIMX 3JICMCHTAX.
KaHLeporenesa. OHKOTEHBI. OHxaHcepsl U caiyeHcepsl. «MOoIyam» IMOocleA0BaTeIbHOCTEeN
JHK, y3HaBaeMbie crnenuduyeckumMu Oenkamu. benkoBbie
JOMEHBI, Y3HAIONIME CHEeNU(UYECKUE TIOCIeA0BaTEeIbHOCTH
JHK.  «JlelinuHOBass MOJHHSA», «IHMHKOBBIE  TAJIBIIBD).
Penennitopel rOpMOHOB, X THUIIBI M OCOOCHHOCTH Yy3HABAaHUS
JHK. [Iponeccunr PHK - KEMHPOBaHUE,
nonuaneHunupoBanue. Crutaiicuar u ero Buiabl. Crutaiicuar
mpe-MPHK B simpe. Ponms manwix simepasix PHK u GenkoBbIx
¢akropoB. Crutaiicocoma. Ocobennoctu nponeccurra TPHK u
pPHK y Oakrepuii. OcobenHoctu mponeccuara pPHK B
SIAPBIIIKE. AJNbTepHaTHUBHBIN CIUIAMCHHT, IIPUMEDBL.
buonornueckne MOCIEACTBUS ANBTEPHATHBHOIO CIIAMCHHTA.
PenaktupoBanne PHK. Monekymnsprabie MexaHu3Mbl. THITBI
penakTupoBanug (mpumepsl). PemaktupoBaHune u mpobiema
YCTaHOBJICHHUSI OMOJIOTMYECKOT0 KOAa. ABTOCIIIIAMCHHT.
7. | 'enetnueckuii xon. CoiictBa | TpaHcisanus (penieHue 3a1ayq).

TeHETHYECKOTO KoJIa.
Crpykrypa pubocom. Oobmas
cxeMa OuocuHTe3a Oenka, pojb
PHK B 3TOM mipotiecce.

«Mup PHK», runoresza o posiu PHK B npoucxoxaeHuu XU3HU.
Wudpopmanmonnass PHK, e€ crpyktypa W ¢yHKIMOHAILHBIE
yuacTku. PacmmdpoBka reHernueckoro konxa. OCHOBHbBIE
CBOMcTBa reHeTHyeckoro koja. (OCOOEHHOCTH KOJOBOTO
cinoBaps. OtkpeiTHe TpancroptHeix PHK. Mx mnepBuunasd,
BTOPUYHASI U TPETUYHAS CTPYKTYpa, pOjib MOIU(PHUIMPOBAHHBIX
HyK1eoTun0B. AmuHoaumnupoBanne TPHK. Amwmuoammi-
TPHK-cuHTeTa3pl, MX CTIPyKTypa M MEXaHU3M JEHUCTBHUSL.
PubGocomel, ux jokanusanus B kierke. lIpokapuoTndeckuid u
AyKapUOTHUYECKUH THITEI pubocoM. Pubocomurie PHK, ux Bumpl,
MIEPBUYHBIE M BTOPUYHBIE CTPYKTYpbl. CTPYKTypHBIE TOMEHBI U
KOMITakTHasi ~ caMmoykiaaka wmojekyn PHK.  3nauenwue
pubocomuoit PHK. O6miast cxema OuocunTesa 6enka, posis PHK
B astoM mnpouecce. IlocnenoBarensHoe cuuThiBanue MPHK
pubocomamu, TTOJTHPHUOOCOMEL. Cramuun TPAHCITSIITIH:
VHUIMALNS, 3JIOHTalsl U TEPMUHAIHSL.
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8. | ®onmuur OenkoB. benkosas | Perymnsmus TpaHCISINUN Y IPOKAPUOT. Perynsnus TpaHcisnuy y
HUHXEHEPUSL. BrekneTouHsbli | SyKapHoT. [TocTTpancnsimonHas MO U (pUKALIUS
CHHTE3 OCJIKOB. TTOJTMIIENTHIHBIX Teneil. @onauar 6enkoB. PakTops! honauHTA.

9. | MexMoneKynsipHbIe MeXKIeTOUHbIE  CHUTHANbHBIE  BEIIeCTBA —  T'OPMOHBI,
B3aUMOJICUCTBUSI U WX DPOJb B | HEUPOMEAMATOPHI, TUCTOTOPMOHBI. Penentopsl rOpMOHOB, HX
(hyHKITMOHUPOBaHUU KUBBIX | TUNbI U (G-Oenku. BHYTpUKIIETOYHBIE CHUTHANBHBIC IyTH —
CHCTEM. nAM®-onocpenoBannabie, Nl M®- u NO-omocpemoBaHHBIE,

IyTH, ONOCPEI0BAHHbIE JTUNHAaM u noHamu Ca?”,

10. | MonekynspHbie OCHOBBI | MoNEeKyIIpHBIC MEXaHU3MBI pa3BUTHSL. MexaHu3MbI
SBOJIOLIUY. I'enernyeckue | nudphepeHIUPOBKHA, ICHCTBUS U B3aUMOJICHCTBHS TI'€HOB,
OCHOBBI OHTOTEHe3a, | reHoTult W ¢eHotun. Cragu W KPUTUYECKHE TEPHOMIbI
MEXaHU3MBI ontoreHe3za. Crapenne. Tpu Tuma crapeHus. DakTopsl,
g hepeHIIUPOBKHY, ISHCTBYSI M | POBOIUpYIONIKe cTapeHue. CTpaTeruu MPoICHUS JKU3HH.
B3aMOJCHCTBUS TCHOB,

TEeHOTUN U (DEHOTHII, CTaIuu H
KpUTHUYECKUE TIEPHOIBI
OHTOTEHE3a.

11. | MonekynsapHbie MEXaHU3MBI | MOJEeKyJIsIpHbIE MEXaHU3MBI, CBS3BIBAIOIINE KICTOUYHBIA UK U
PETyJALUU KJIETOYHOI'O IUKIA. | PEIUIMKALUIO JHK. HukmuHbBI 5 NIPOTEUHKUHA3BI.
[Iporpammupyemas kietouHas | [[pOTOOHKOTEHBI, YYacTBYIOIIME B PETYJSIHH KICTOYHOTO
TUOeTb. nukia. Amonto3. OOmas xapaktepuctuka. Ponmps amomTosa B

MHOTOKJIETOYHOM OpraHu3Me: TeHEeTHKa, OMOXUMUS,
MOJICKYJIIDHBIE ~ MEXaHW3Mbl.  ATIONTO3 W TATOJOTHUS.
Ayrtodaruueckass TuOenb. Tumsl W MeXaHHU3MBI ayTodaruu.
[lokoit, amonTo3 wmu aytodarus: Kak KIeTKa NPUHUMAET
peuienue. Ayrtodaruss ¥ anonTo3 MpH KJICTOYHOM CTapCHHUU.
Peakuus opranusmoB Ha aytodaruro. Hekpo3 u amontos —
CXOACTBO W paznmuumsa. Hekpo3, BTOPHYHBIA  HEKpPO3,
MPOrpaMMUpPYeMBId  HeKpo3. Da3pl KIETOYHOTO IUKJIA, B
KOTOPBIX BO3MOXEH TOT WJIM HHOW BapUAHT TMOCIIN KJICTOK.

12. | I'eneruka u € Mecto B cucteMme | ['eHernka  kak  Hayka. Vcropus  TIpeACTaBICHUH O

€CTECTBEHHBIX HayK. HACJIE/ICTBEHHOCTH W W3MEHYMBOCTH. OCHOBHBIE ITOCTHIKEHUS
TEHETUKH Ha Pa3HBIX dTamax pa3BUTHI. MeToapl TCHETHUECKIX
HCCIICIOBAHUN: TEHETHYSCKUN aHaJIu3, TUOPUIAOIOTHMYCCKUM,
[IUTOTEHETHYECKUI, THOPUIN3aIMU COMAaTHYECKUX KIIETOK H JIp.
13. | 3akoHbI HaclleZioBaHUs. | Pemmenune reHeTndeckux 3aad.
MoHOTHOpUTHOE CKPEIIUBAHKE.
14. | 3akoHbBI HaciaenoBauud. | PellleHue reHETHUECKUX 3a1a4.
[Homurnbpunusie
CKpELIMBaHUI.

15. | LuTomornueckue OoCHOBHI | [luTonornueckue  OCHOBBI ~ HACJIEICTBEHHOCTH.  MMUTO3.
HacJIeJCTBEHHOCTH. Murto3. | ['eHeTHUYECKUIT KOHTPOJIb KJIETOUHOIO ITUKJIA.

T'enetnueckuit KOHTPOJIb
KJIETOYHOT'O ITHKJIA.

16. | HuTonoruueckue ocHOBHI | [luToNornueckue  OCHOBBI  HACIEJICTBEHHOCTH.  Meiio3.
HACJIEICTBEHHOCTH. Metios. | ['enetnueckuii KOHTPOJIb MeH03a.

T'enetnueckuit KOHTPOJIb
Meno3a.

17. | XpomocomHas Teopust | XpOMOCOMHAs TEOPHUsL HAaCJIEACTBEHHOCTH. Pewenne
HACJIEACTBEHHOCTH. TEHETUYECKHUX 3a/1ay.

18. | MexaHHU3MBl peKOMOHWHAITUH. MexaHu3Mbl peKOMOUMHAITUH.

19. | MyTauuoHHBI#H npoiiecc. | MyrtauuoHHbld ~ mpouecc. I'eHHble  MyTtanuu. Perienue
['eHHbIE MyTaIH. TeHeTHYECKHX 3ajad.

20. | XpOMOCOMHEIE ITEPECTPONKH. XpoMOCOMHBIE nepecTporky. PellleHrne reHeTHuecKuX 3a1ad.
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Ne | HammeHoBaHue pazfiena, TEMBbI
CopaeprxaHue 3aHITHUS
/11 JTUCIIAILINHEI
21. | Crpyktypa u ¢yskiuu reHa. | CtpykTtypa ¥ (GyHKOMM TeHa. [eHeTHyeckwid MaTtepuan B
I'eneTnueckuil  MaTepual B | OHTOTEHE3E.
OHTOTEHE3E.
22. | Ctpyktypa u ¢ynkiuu rteHa. | Ctpyktypa W ¢GyHKimd reHa. Moaudukanuu. Perienue
Monudukanmu. TCHETHUYECKHX 3a/1a4.
23. | T'enetnueckue OCHOBBI | ['eHeTHUECKHE OCHOBBI JBOJIONUH. [ CHETHKA IOMYJISIHA.
©):10 {01171/ 8 I'eneruka | Pemenue 3a1a4 1o nonysisiiMOHHON T'€HETHKE.
TOMYJISIITUH.
24. | DBomonus reHa u | CpaBHUTENbHAS MOJIEKYJspHas Owuosiorus TeHa. Hekoropwie
TEHETHYECKOTO MaTepuaa. TEHJCHIIMU B 3BOJIOIMK reHa. Kak BO3HHMKAIOT HOBBIC TCHBI?
OBOJIOIHSI CHCTEM PETYIISIINH.
25. | Dkoyornyeckasi reHETHKA. DKoJIOTHYeCKast TCHETHKA. DJIeMEeHTapHBIC 3KOJIOTO-
regetnueckrue Mmoxaend. CumOuoreHeruka. [ 'eHeTHuyeckas
TOKCHKOJIOTHs. MyTareHes U KaHIIeporeHes.
26. | I'enetnueckue OCHOBBI | ['eHeTHUYECKHE OCHOBBI CENEKIUU. MOJenu mopox U COpPTOB.
CEJICKLUU. KonmuectBennple  mpusHaku. CmocoObsl  otOopa.  Turmsr
CKpelIMBaHUW B cenekuuu. lcnonb3oBaHME MYyTallMOHHOTO
mporecca B CeNeKIMH. BHOTEXHOIOTHS W WCIMOJb30BaHHUE
TPAHCTEHHBIX OPTaHU3MOB.
ITpomexxyTouHas arrecTanus — 3auém (8 cemectp)
IIpomexxyTouHas arTecTanus — ok3amer (9 cemectp)

4 IlopsiioK OLlEeHUMBAHHSA YCIIEBAEMOCTH M C()OPMHPOBAHHOCTH KOMIIECTEHIIHI

00y4yarouerocs B TeKyueil 1 NpoMe;KyTOYHOM aTTeCTAlUu.

JIns MOJIOKUTEILHON OLICHKHU

o pe3yjibTaTaM OCBOCHUA AUCHUIIIMHBI O6y‘IaIOHIeMyC${

HEO0OXOAMMO BBIITOJIHUTH BCE YCTAHOBIICHHBIE BUJIBI YueOHOM paboThl. OTieHKa pe3yIbTaTOB

Tabmuma 7
oOyuaromuxcs o Bugam (bPC)
8 cemectp

bannbHO-peTUHIOBasA

OLIEHKA pe3yJbTaTOB y4eOHONH paboTHI

VYyebnas padorta [Cymma |Bunsl u pesynbratel  |OLEHKA B aTTECTALUH Bbannel
(ButpI) O0amioB  |yueOHOU paboThI (10 Henensp)
Tekymas 80 Jlexumonuslie 3auatus |1 0ajur — nocemieHue 1 JEKIIMOHHOTO 1-7
yueOHasi pabora (KOHCTIEKT) 3aHATHUS
B cemecTpe (7 3ansTHIT)
(ITocemenne JlaGoparopHsbie (101 6a/11 — nocemienne 1 TPaKTHYECKOTO 10-22
3aHATUH o pador). 3aHATHA U BBIIOJIHEHHE paboThl HA S1-
pacnucaHulo u 65%
BBIIIOJIHCHHE 2 0anna — rnocenieHue 1 3aHATHA U
3aJ1aHul) CYIIECTBEHHBIN BKIIQJl Ha 3aHSITHU B
paboTy Bceit rpyIsl,
CaMOCTOSITETILHOCTD U BBITIOJIHEHHE
pabotsl Ha 85-100%
CaMocTosTelbHas Tembl 3agaHuii 36-48
pabota
HToro mo Tekymeii pabore B cemecTpe 51-80
[Ipomesxyrounas |20 Teopernueckuii Borpoc |21 6a (Ioporosoe 3HaYCHUE) 21-40
aTTecTanus (100% 40 6as10B (MaKCHMaIbHOE 3HAUYCHHE)
(3auer) /6amnoB  |[IpakTuueckoe 3ananue |20 6a/10B (IOPOroBOE 3HAUCHHUE) 20-35
HIpUBELE 35 6a/10B (MakCHMaIbHOE 3HAUCHHE)
HHOM Kelic-3agaua 10 6a/10B (TIOPOTOBOE 3HAYCHUE) 10-25
IIKAJIBI ) 25 6an10B (MaKCUMaIbHOE 3HAUCHHUE)
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VYuebnas padota (Cymma (Buasl u pesynstatel  |OueHKa B aTTecTaluu Banner
(BuBI) OayytoB  |y4eOHOM paboThI (10 Henenp)
HToro mo mpoMe:KyTOUYHOM aTTeCTAIINM (32Y€T) (51 - 100%
o
MIPUBEACHHO
i 1mKase)
10— 20 6.
CymmapHas ouenka nmo qucuuniaune: Cymma 0ayioB TeKymei u npoMmexxytounoi arrectauu 51 — 100
0.
9 cemecTp
VYuyeOnas padora| Cymma | Bumsl u pe3yipTaTsl OreHKa B aTTeCTaIiu Bamner
(BUIBI) OamioB yueOHOH paboTh (10 nepmenp)
Tekymras 60 Jlexnmonuele 3auarug |1 0. - moceneHue 1 JIEKIMOHHOTIO 1-12
yueOHas paboTa (KoHCTIEKT) 3AHATHSL
B CEMecTpe (12 3aHsTHIA)
(nmocerenue Cemunapckue 3anatus |1 0. - mocenienue 1 TpakTUYECKOro 28 - 32
3aHATHUH 110 (BBITIOJIHEHUE 3aJJaHU |3aHSTHS U BHITIOTHEHNUE paboTHI Ha 51-
pacrucanuio 1 CEeMHUHApPCKOTO 65%
BBITIOJTHEHHE 3aaatus) (15 3anaruit) |2 0. — mocerenne 1 3aHATHS T
3aJlaHui) CYLIECTBEHHBIN BKJIa] Ha 3aHSITHU B
paboTy Bcelt rpyIIsL,
CaMOCTOSITETIbHOCTD U BBIIIOJIHEHHE
paboTts Ha 85,1-100%
CamocTrosTenbpHast 3a oguo 3amanue ot 0,5 0. 10: 17- 20
paborta 1 6. (BermomnHeHo 51 - 65% 3amanHuii)
1,5 6. (BImomHEHO 66 - 85% 3amaHwit)
2 6. (BemmoaHeHo 86 - 100% 3amanmii)
Hroro mo tekyuieit pabote B cemecTpe 51-60
Teopernueckuii Borpoc|8 6. (MoporoBoe 3Ha4YeHUE) 8-16
16 6. (MaKCMMaJIbHOE 3HAYCHHUE)
[Ipomexyrounasi| 40 |Tecr 6 6. (moporoBoe 3HaYEHUE) 6-12
aTTecTanus 12 6. (MakcuMaIbHOE 3HAYCHHE)
(3x3amen) Brmonnenue 6 6. (moporoBoe 3Ha4YCHUE) 6-12
MIPaKTHYECKOTO 12 6. (MakcHManbHOE 3HAYCHHE)
3aJaHus
HToro 1mo mpoMexXyTOUHOH aTTecTaluu (9K3aMeHy) 20-40
CymMapHasi OlieHKa 10 JUCIUILIMHE: CyMMa 0aJUIOB TEKYIIEeH W MpOMeKyTouHoU arrectanuu| 51 - 100

5 MarepuajJibHO-TEXHHYECKOE,

o0ecrneyeHyre TUCHUILIUHBI.

5.1 YueOHas iuTepatypa

OcHoBHasi yueOHasi IuTEpaTypa

NpPorpaMMHoe

U y4eOHO-MeTOoAuYecKoe

1. Kyxoa, A.I'. MonekymisipHas 6M0J0THs: YYeOHHK C YIPaKHEHUSMH U 3a1a4amMu /
A.T'. XKykosa, H.B. Kuzuuenxo, JI.I'. ['opoxoBa. — MockBa; bepnun: {upexrt-Meaua, 2018. —
269 c.: mi., Tabn. — Pexxum moctyna: mo mojmnucke. —
URL.: http://biblioclub.ru/index.php?page=book&id=488606 (nara obpamienus: 16.10.2020). —

bubauorp. B k1. — ISBN 978-5-4475-9674-3. — DOI 10.23681/488606. — TekcT: 3JIeKTPOHHBIN.
2. Xumynes, 1.®. O0mmas u MonekyispHas reHeTuka: yueonoe nocodue / U.®. XKXumyrnes;

otB. pen. E.C. bensena, A.Il. Akudnes. — U3n. 4-e, crepeotur. 3-my. — HoBocubupck:

Cubupckoe yHUBEpcUTETCKOE 3AaTenbeTBO, 2007, — 480 c. — Pexxum gocTymna: 1mo nmoamnucke. —
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http://biblioclub.ru/index.php?page=book&id=488606

URL.: http://biblioclub.ru/index.php?page=book&id=57409 (mxara obpamenus: 16.10.2020). —
ISBN 5-379-00375-3; 978-5-379-00375-3. — TeKCT: 31EKTPOHHBI.

JonosHuTeIbHAA YueOHas JIUTepaTypa

1. Mannens, b.P. OcHOBBI COBpeMEHHOM IeHETUKH: YU4eOHOE ITOCOOHE [T yUaITUXCst
BBICHINX Y4eOHBIX 3aBeneHui (6akanaBpuat) / b.P. Mannens. — Mocksa; bepnun: Jlupekt-
Menua, 2016. — 334 c.: un. — Pexxum octyna: 1mno noamnucke. —

URL.: http://biblioclub.ru/index.php?page=book&id=440752 (nara obpamienus: 16.10.2020). —
bubmuorp. B kH. — ISBN 978-5-4475-8332-3. — DOI 10.23681/440752. — TeKCT: 37€KTPOHHBIA.

2. Haxaea, B.U. IIpakTuueckuii Kypc oO1iei reHeTHKH: yueOHoe mocodue /

B.W. HaxaeBa. — 3-e usn., crepeoturt. — Mocksa: ®nunTa, 2016. — 210 ¢. — Pexxum noctymna: mo
noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=83544 (nara obGparteHus:
16.10.2020). — ISBN 978-5-9765-1204-7. — TeKCT: 3JCKTPOHHBIA.

3. boxkoBa, B.I1. OcuoBsl renetukw : npaktukyM / B.I1. Boxkosa. — Mocksa :
[Tapagurma, 2009. — 272 c. : un., Tabmn., cxem. — (CrenuanbHas KOppEeKLIUOHHAS TeJarOruKa). —
Pexxum octyna: no noamnucke. —

URL.: http://biblioclub.ru/index.php?page=book&id=210527 (nata oopamienus: 16.10.2020). —
ISBN 978-5-4214-0001-1. — TekcT : 3JEKTPOHHBIH.

5.2 MarepuajibHO-TeXHHYeCKOe U NMPOrpaMMHoe oOecrnevyeHue
AUCUMIIJIMHBI.

Y4eOHble 3aHATUS 1O AMCHUIUIMHE MpoBoasATcs B y4yeOHbIx aymutopusx KITIM KemlY
yaeOHoro kopmyca Ne5 (yn. Kysnemnosa, a. 6):

219 Jladopatopusi OMoOJIOrMM 4esjoBeKa. YdeOHas aynutopus (MyJbTUMEAMNHAs) A
NIPOBEICHUS:

- 3aHATUH JEKIIMOHHOTO THIIA;

- 3aHATUI 1a00PaTOPHOTO TUIIA;

- IPYNIOBBIX U UHAWBUAYAIbHBIX KOHCYJIbTAIU;

- TeKYILIEro KOHTPOJIA U MPOMEXYTOYHOMN aTTeCTalllu.
CneuunanuznpoBaHHas (yueOHasi) MebeJib: 10CKa MeJIOBas, Kaepa, CTONbI, CTYIIbsI.
OOopynoBanue JJsi Npe3eHTAlMH Y4YeO0HOro MaTepHala: cmayuoHapHoe - HOYTOYK,
MPOEKTOP, TEIEBU3OP.
JlabopaTopHoe o6opyaoBaHue U MaTepuabl: MUKpockorsl (10 mT.), Bechl, MpenapoBaJbHbIii
CTOJIMK, XOJIOJMJIBHUK, TUTPOMETPHI (2 IIT.), MaTepHaibl A1 Ja0OpaTOPHBIX paboT (XMMUYecKas
M0CYy1a, PEaKTUBbI, XUPYPTrUIECKUE WHCTPYMEHTHI, MPEraparhl), pOCTOMEP, MHKPOI03aTOPHI U
HaKOHEYHMKH, CUETHBIE Kamepwl ['opsieBa, HaOOp AJs ONpelesieHus] TPy KPOBH, HAOOp s
OTIpeIeTICHUS] MOYECBHUHBI, OCIIKOB H T.]I.
YueOHo-HArIsAAHbIE MOCOOMS: TUIAKATHl U JEMOHCTPAIlMOHHbIE TAOMUIBI A TPOBEICHUS
JEKIMOHHBIX W TIPAKTHUECKUX 3aHATHH MO0 AWCHUIUIMHE «MonekynspHas OHOJOTHS |
TCHETHKAY.
Hcnoan3yemoe nporpammuoe odecniedenue: MSWindows (MicrosoftimaginePremium 3 year
1o cyonuieH3noHHoMy gorosopy Ne 1212/KMP ot 12.12.2018 r. 5o 12.12.2021 r.), LibreOffice
(cBoGomHO pacmpoctpansemoe [10).
HNuTtepHer ¢ obecnieuenuem gocryna 8 JUOC.

5.3. CoBpemeHHble mnpodeccHOHANIbHBIE 0a3bl JaHHBIX W HHpOPMANMOHHbIE

CIIPAaBOYHbIE CUCTEMBI.
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http://biblioclub.ru/index.php?page=book&id=57409
http://biblioclub.ru/index.php?page=book&id=440752
http://biblioclub.ru/index.php?page=book&id=83544
http://biblioclub.ru/index.php?page=book&id=210527

1. IIpe3eHTanum 1Mo MOJICKYJIApHOM Onoornu. - Pexxum gocryna:
http://molbiologysite.narod.ru/presentation.html

2. buonorus yenoseka. - Pexxum gocryma: http://obi.img.ras.ru/humbio/default.htm

3. Marepuainsl JIeKIMii, Y4uTaeMbIX B TUMHPA3EBCKOMN akaJeMUH, a TAK)KE HHTEPECHBIE
MaTepHalIbl IO PA3IUYHBIM MTPOOJIEMaM TeHETHKHU, MOJICKYJIIPHON OMOJIOTHH, OMOTEXHOJIOTHH,
CEJIeKILIMH ¥ CeMEHOBOACTBA. - http://genetics.timacad.ru/works paperl.htm

4. Pecypc «ba3za 3HaHWIl 1O OWOJIOTHM YEIIOBEKA» COJCPKHUT YUYECOHHKH IO MOJICKYJISIPHON
Ouonoruu  4eloBeKa, OHOXMMHUHM, (UZMOJIIOTUM, TEHHOW U OCNKOBOW HHXXEHEpUH -
http://humbio.ru/

5. Caiit, NOCBAIEHHBIH MOJIEKYIISIPHON OMOIOTUU. DIIEKTPOHHBIE YUEOHHKH, MOHOTpaduH,
nyOJIMKaLK, OMIMCAHUS METOJUYECKUX MOIX0I0B. - PesxkuMm moctyna: http://www.molbiol.ru.

6. buomosekyna. - Pexxum nocryna: https://biomolecula.ru/

7. IloctHayka. - Pesxum moctyma: https://postnauka.ru/

8. DnemeHTHI 0OJIBIION HayKH. - Pexxum nocryna: https://elementy.ru/

6 Unble cBeneHus U (MJIM) MAaTEepHAJIbI.

6.1.1IpuMepHbIe TeMbI MUCBMEHHBIX Y4eOHBIX padoT

Tembl pedepaToB

1. HcTopust OTKpBITHA U U3Y4EHHsI HYKIICHHOBBIX KUCIOT. POJIb PYyCCKUX YUEHBIX.

2. AMMWHOKHUCIIOTHI ¥ TIENTH/IBI B IPOMBIIIICHHOCTH W MEJTUIIHHE.

3. benku n nx ¢pyHKIMH B OpraHu3Me.

4. Knaccudukarms mpocThiX, CIOKHBIX OEIKOB U UX OMOJIOTHYECKas POIIb.

5. OO01as XapaKTepUCTHUKA METO/I0OB TeHETHUECKON UHKCHEPHH.

6. Pecrpuxmus JIHK. Pectpukrassi.

7. I'nbpuan3anuy HyKJIEMHOBBIX KUCIIOT.

8. [Nomumepasuas uenHas peaxius (I1L[P).

9. Knonuposanue JIHK.

10. OmnpeneneHne HYKICOTHIHBIX IOCienoBarenbHOCTe. Meton Makcama-I'mnbepra. Meton
Canrepa.

11. XHUMHYECKUI CUHTE3 T'€HA.

12. ITony4yeHne OHONOTMYECKH aKTHBHBIX COEAMHEHMH: TOPMOHA POCTa YE€JIOBEKA, COMAaTOCTATHHA,
MHCYJINHA, UHTEP(EPOHOB.

13. I'enernueckas TpaHchopmaiius.

14. ITony4eHue TpaHCTEHHBIX PACTCHUI.

15. CrpykTypa, cBoiicTBa 1 (hyHKIUH OHOMEMOpaH.

16. MexaHn3Mbl MEMOPAHHOTO TPaHCTIOPTa (aKTUBHBII M TACCUBHBIN TpaHCMEMOPaHHBIN MEPEHOC).
17. I'opmons! (kiaccudukanus, MeXaHU3M JEHCTBUS ), OMOJOTHYECKOE 3HAYCHHE.

18. [lenTunHble TOPMOHBI. XapakTEpUCTHKA BAKHEHIINX MpeacTaBUTeNneil. MexaHu3M JeHCTBHS
MENTHIHBIX TOPMOHOB.

19. CoBpeMeHHBIE MTPEICTABIEHHUS O CTPYKTYpe I'eHa.

20. [NomyxoncepBaTuBHbIN Mexann3M OuocunTe3a [JHK (coBpemenHoe npencraBienue). epMeHTHI,
o0ecreyrBaroLIre 3TOT MPOLIECC.

21. Oomiee npeacrasienue o ounocuntese PHK. TpaHckpumius y mpokapuoT.

22, OCc00EHHOCTH TPAHCKPHIIIINH Y 3YKapHOT.

23. HcTopust OTKpBITHA U U3Y4EHHsI HYKJIEMHOBBIX KUCIOT. POJIb PyCCKUX YUEHBIX.

24, Huknuueckue HykineoTu sl (HAT®, ul Td) u nx Guonorugeckas podb.

25. 3HavyeHne rI00YISAPHBIX U GUOPHIUISIPHBIX OSIIKOB B )KUBOH MPHUPOJIC.

26. Benxu-peuentops! u perientopHas GyHKIUS [1a3MaTHUECKOH MEMOpaHbI.

27. Broxumus nporpaMMupyeMoii KJI€TOYHOH cMepTH (alloNTo3a) y KUBOTHBIX.

28. buoxumus amonTo3a y mpoKapuoT.

29. Oco0eHHOCTH TPOTPAMMHUPYEMOM THOENTH KIIETKH Y PaCTEHHH.

30. Perynsauus akTuBHOCTH T'eHOB, 00ycioBieHHas Moaudukanueit JTHK.

31. ITonemwxnas JIHK sykapuot. Ponb B peryisiiiuu akTUBHOCTH T€HOB Y SBOJIIOIIMU T€HOMA.

Yro u kak 3axkoauposaHo B MPHK.
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6.2. IlpuMepHble BONPOCHI M 3aJaHusl / 3aJa4d VIS TPOMEKYTOYHOM
aTTecTanuu

Tabmuna 9 - IlpumepHble TeopeTHUECKHE BOMPOCHI M IMPaKTUYECKHE 3alaHus / 3ajaud K

JK3aMEHY

Paznenst u TeMbl [TpumepHbie tTeopeTuueckue | [IlpuMepHbIe pakTUYECKUE 3aTaHuUs
BOITPOCHI / 3amadn

3akoHbl HaciemoBaHus. | MoHornOpuaHoe ckpemmBanue. | 1. Kakme Tumsl ramer MoryT

MonorubpumHoe ®deHoTUN u TCHOTHII. | 00pa3oBaTbcss y  POAMTENCH  C

CKpelTuBaHue. AHamm3upylomiee CKpemuBaHue. | reHoTunamMu AA, Aa u aa?
HomuanpoBanne u  npyrme | 2. B cempe, rme oba poamrens
B3aMMOJICHCTBUS aJlJIeNeH. AMEIH HOPMAIBHBIA CIyX, POIHIICS

rmyxoid pebEHok. Kakoit mpusHak
SIBJISIETCSL  TOMUHAHTHBIM? KakoBbI
TEHOTHUIBI BCEX WIEHOB 9TON CEMBU?
3. MyrkunHa, CTpaJlaloInui
aJIbOMHU3MOM, JKEHUTCS Ha
3I0POBOM >KEHIIMHE, OTEL KOTOPOU
cTpajgal  anbOuMHM3MOM.  Kakux
JeTed MOKHO OXKHJATh OT 3TOro
Opaka, eciii y4ecThb, YTO allbOMHU3M
Haclenyercss  Kak  ayTOCOMHBIN
peLeCcCCUBHBIN NMpU3HAK?

4. I'omy6ormnaserit MyKUHHA
KEHWICA Ha Kaperja3zon >KCHIIHHE,
MaTh KOTOpPOH HMena ToiyOble
raza. Ot 3toro Opaka poamiach
roixyOoriasas 04b M Kaperjasblil
celH. Ornpenenutb TeHOTHUIBI BCEX
YJIEHOB CEMBbH.

5. Cubupckuil IJTUHHOLIEPCTHBIHA
kKoT Backka  ckpemmBaicsi C
cocencko kowmkod Mypkoil. B
pe3yabTaTe 3TOr0  CKPELIMBAHUS
poaunuch 4 KOPOTKOLIEPCTHBIX U 2
JUTMHHOIIIEPCTHBIX KOTEHKA.
N3BecTHO, YTO y KOIIEK KOPOTKast
mIepcTb — JOMHHAHTHBI HpPU3HAK.
Ompenenure TEHOTUIBI Bachbku,
MypKu U BCeX KOTHT.

3aKOHEI HaCJICa0BaHU. HOJ'H/IFI/I6pI/II[HBIe CKpCIIMBaHMA. 1.V ):[p030(1)I/IJ'IBI KpaCHI)If/i OBCT I'J1a3

[Tonurndpuaeie 3aKkoH HE3aBHCHUMOTIO | U HOpMAaJIbHbIE KpPbLIbsA —
CKpeIIBaHHUs. HacleIOBaHUS MPU3HAKOB. | JOMUHAHTHbIe mpu3Haku. Kakoe
BzaumopeiicTBre T€HOB. HOTOMCTBO MOXXHO OXWUAATh, €CIIU

CKPECTUTh TOMO3HUT'OTHYO

KpacHOTJIa3yo CaMKy C

3a9aTOYHBIMH KPbUIbSIMHA c

OenornasplM  CaMIIOM, HMEIOLIUM
3a4aTOYHBIE KPbUIbS?
2. CKpenmBalIuCh BBICOKOPOCIBIC

KpPacCHOIDIOHBIE (moMuHaHTHBIE
MIPU3HAKHN ) TOMATHI, TETEPO3UTOTHBIE
1o obonm MpU3HaKaM, c

HU3KOPOCJBIMH  KPaCHOIUIOAHBIMHU
TOMaTaMH, TETEPO3UTOTHBIMH 10
BTOpOMY TMpHu3HaKy. B pesynprarte
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Paznenst u TeMbl [TpumepHbIe TeopeTuueckue | [IpuMepHbIe mpakTHYECKUe 3aaHus
BOITPOCHI / 3amadn

3TOTO CKpeuIuBaHus moiaydeHo 620
MOTOMKOB. CKOJIBKO Cpeu HHX
OyZner TeTepo3uror 1Mo 000uM
IIPU3HAKOM U CKOJIBKO TOMO3HUTOT I10
o0ouM mpu3HaKam?

3. TIATHUCTBII KOT C 3arHyTBHIMH
yIIaMH CIIApUBAETCA C OJHOLBETHOM
KOLIKOM CO CTOSYMMM yIIaMH. Y
KOUIKM pOAMUIOCH 7 KOTAT: 6 —
HATHUCTBIX U 1 — oqHOIBETHEINA. Bee
KOTSITa HMEIT 3arHyThle  YIIW.
Kaxmue MIpU3HAKU OoynyT
JTOMHHAHTHBIMU? Onpexaenure
TeHOTHUIIBI POAUTENCH U IIOTOMCTBA.
4., TeMHOBOJOCHIH, OOJBIICTIA3BIN
JICBIIA KEHUTCS Ha CBETIIOBOJIOCOM,
Oomnpirernazoii  mpasme. Kakxosa
BEPOSITHOCTb POXKACHUSL B  OITOH
CeMbE CBETJIOBOJOCOTO  peO&HKa
JeBIIM ¢ OOJIBIIMMH TJIa3aMH, €CIIU
HW3BECTHO, YTO MAaThb MYXKUYUHBI
UMeNa  CBETJIble  BOJOCHI U
MaJIeHbKHE IJ1a3a, a OTel| KeHIIUHbI
obOmagan  TEMHBIMH  BOJIOCAMH,
MaJleHbKUMH ~ TJa3aMH M ObLI
TIEBIION (TEMHBIE BOJIOCHI, OOJIBIIINE
rjla3a W yMEHHUE JIydlle BIAAETh
paBoil pykol — JOMUHAHTHbBIE
MpU3HAKH)?

5. Kapernaspiif, riryxoit nesina
KEHUTCSI Ha TOJTy0Or1a30ii mpasiiie ¢
HOPMAJIBbHBIM  CIlyXOM. Y  HHX
ponuiach A0Yb JIEBIIA

roxybornasas u riayxas. Kaxobl
TEHOTHUITBI BCEX WIEHOB TOM CeMbu?
KakoBa BeposSTHOCTH POXACHHS B
3TOM CeMbE Kaperyazoro pedéHka c
HOPMaJbHBIM CIIyXOM W  JIydYIle
BJIAJICIOLIUM npaBou pyKOit?
M3BecTHO, uUTO Kapuil UBET TJas,
HOPMAJIBHBIN CIIyX U YMEHHE JIy4lle
BJIAZIETh IPABOM PYKOU SBIISIFOTCS
JIOMHHAHTHBIMHU PU3HAKAMH.

CocraButens: JKykoBa AnHa ['‘eHHanbeBHa, NOOKTOp OHOJNOTMYECKUMX HayK, mpodeccop
Kadenpsl eCTeCTBEHHOHAYYHBIX TUCITUTUINH
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