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1 eab AUCUUMIAHBI

B pesynpraTe OCBOEHHS MAaHHON JUCHUIUIMHBI Yy OOy4aromerocs JMOJDKHBI OBITh
c(OopMHpOBaHBl KOMIIETEHIIMM OCHOBHOW Mpo(decCHOHaNbHON 00pa3oBaTeNbHON MPOrpaMMBbI
OakanaBpuara:

IK-1

CopnepxaHuie KOMIIETEHIIMI KaK MJIaHUPYEMbIX PE3yJbTaTOB 00YUEeHHsI 10 TUCIUIUINHE

cM. Tabiune! 1 u 2.

1.1 dopmupyemMmbie KOMIETEHI VU, UHAUKATOPLI
AOCTUKEeHUsI KOMIIeTeHIIUM, 3HAaHU A, YMEeHM s, HABbIKU

Tabnvua 1 — IHAUKATOPbI AOCTUXEHUA KOMNETEHLUNN, bopMUpYyeMble AUCLUMNAUHOM

Kom u WNuaukatopsl 3Hanus, ymeHus, HaBbiku (3YB), hopmupyembie
Ha3BaHUC JIOCTHYKCHUS JUCTIMTLTUHON

KOMIIETEHII! | KOMIETEHIIUH 110

u OI1OI1

TIK-1. [IK-1.1 3naer 3Haer:

Crniocoben CTPYKTYPY, COCTaB U - pyHIaMEHTaIbHBIC TEOPUU KIACCUICCKON OMOJIOTHY;
OCBaWBaTh M | AUNAKTUYIECKHEC - crienuduIecKyro OMOIOTHIECKYI0 TEPMUHOJIOTHIO,
WCTIONB30BAT | AWHUIIBI IPEIMETHOM ACCOIMUPOBAHHYIO C 00JIACTHIO H3YUCHUS:

b o0sactu buonorus 00111e0HOJIOT TIECKYO;

teopernueck | [1IK-1.2 Ymeer - COBPEMEHHBIE MPEJCTABICHUS O 3aKOHOMEPHOCTAX
We 3HAHUSA U | OCYIECTBIATH OTOOP Pa3BUTHS OPTaHUYECKOTO MHPA;

MPAKTHYECKU | y4EOHOTO COACPKAHUS | - COBPEMEHHBIC IPEACTABICHISI O MOJICKYJISIPHBIX U

€ YMeHUs 1 MPEeIMETHOMN 00JIacTH TCHETUYECKUX OCHOBAaX OMOJIOTMYECKUX MPOIECCOB;
HaBBIKH B buonorus niis ero - COBpEMEHHBIE TIPOOJIEMBI OXpaHbl OKPYKAIOIIEH CPEJIbI.
MPEeIMETHON | peanu3aiuy B - METOJIMKH BBITTOJTHEHUS 1a00paTOpHO-TIPAKTHUECKIX
o0macTi Mo | pa3sIUYHBIX (hopMax OMOJIOrMYECKUX UCCIIC0OBaHUH.

npodmio o0yJeHHS B Ymeet:

"buomorusa" | COOTBETCTBHH C - IOCTYITHO OOBSCHATH OCHOBHBIC OHOJIOTHUCCKHE

npu tpedoBanusmu OI'OC TEPMHUHEI, TIOHSITHS U 3aKOHBI, aCCOIIMUPOBAHHEIC C
peuieHuun 00 00JIaCTBIO U3YUYCHHUS;

npodeccron | I1K-1.3 JIleMOHCTpUpPYET | - IJIAHUPOBATH BBIMOJHEHUE JJAOOPATOPHO-TIPAKTUUECKUX
aJbHBIX HABBIKU HCITOJIF30BaHUS | OMOIIOTMYEeCKUX UCCIET0BaHUI;

3a1a4 B ipoheccoHaIbHOM Baapeer:

o0OpazoBaTeIpHOU
JeSITETFHOCTH
CHUCTEMaTH3UPOBAHHBIX
TEOPETUYECKUX U
MPaKTUYECKUX 3HAHUUN
OHMOJIOTMYECKUX HAYK

- OCHOBHBIMH OMOJIOTHYECKUMHU MOHATUSAMU, 3HAHUSIMH
OHMOIOrMYECKUX 3aKOHOB M 3aKOHOMEPHOCTEHN pa3BUTHUS
OpPraHU4eCcKOro MUpa;

- crenu(UKON METOIMK BHITIOTHEHUS JIA00OPaTOPHO-
MPaKTUIECKUX OMOIOTHYECKUX MCCIICAOBAHUN




2 O0béM U TPYHOEMKOCTDH IMCHUIJIMHBI 10 BUAAM Y4eOHBbIX 3aHATHIA.
DopMBI NIPOMEKYTOYHOM aTTECTALMU.

Tabmuna 4 — O0beM U TPYAOEMKOCTh AUCIHILTAHBI IO BHJIaM YYEOHBIX 3aHATHIA

O0béM gacoB 1o hopmam

OOwias TpyJ0eMKOCTh M BUABI Y4eOHOH padOTHl MO AUCLUILIMHE, 0ByueHHs

MIPOBOAUMEIE B Pa3HBIX (hOpMax
P P dop O®0 03®0 300

1. O6mas Tpy10EMKOCTh AUCLUTITHHBI 288

2. KonraktHas pabora oOyuarommxcs C mpemnojaBareieM (1o 104
BHUJaM Y4eOHBIX 3aHSITHIT) (BCETO)

AynutopHas pabota (Bcero): 104

B TOM YHCJIC:

JICKITHH 44

MMPAKTHUYCCKUE 3aHATHA, CEMUHAPBI

MPAKTHKYMBI

nabopatopHbIe paboTHI 60

B HHTEPAKTUBHOM (hopme

B AJIGKTPOHHOU hopme

BreaynuTopHas padoTa (Bcero):

B TOM 4YHCJIC HWHAWBUAYAJIbHAA pa60Ta o6yqa101m/1xc;1 C
mperoagaBaTejieM

IOATOTOBKA KprOBOﬁ pa6OTBI /KOHTaKTHAas pa60Ta

IpyIIOBasi, WHAUBUIYyalbHAasi KOHCY/IbTAllMsl W MHbIE BUABI
yueOHOI JesITeIbHOCTH, MPeIyCMaTPUBAIOLINE TPYMIIOBYIO WIH
WHAWBUAYaIBHYIO paboTy 00ydaromuxcs ¢ mpernogaBareieM

TBOpUeckas paboTta (dcce)

3. CamocTosTenbHas paboTa 00yyaromuxcs (BCero) 148

4. IIpomMexxyTOoUHAs aTTECTAITUs 00YJArOIIETOCs —
3auér ¢ omenkoii (8 cemectp)
Dx3ameH (9 cemectp) 36




3. Y4eOHO-TeMATHYeCKUN IJIAH U COIePKaHNe JUCIUIIINHBI.

3.1 YueOHO-TEMAaTHYECKUM MJIAH

Tabmuma 5 — YueOHo-TeMaTHuecKuil TIaH 0O9HOU (POpMBI 00yUeHUS

Ne Henenu 1w/t

Pasgennsl 1 TeMBbl JUCHUILIAHEI
10 3aHATUIM

OOwmas

TpymoeMKOCTh 3aHATHIA (dac.)

TPYI0EM

0®0

300

KOCTh
(6cezo

AyauTopH.
3aHATHUL

AyauTopH.
3aHATHUSL

uac.)

JIEKI]. [IPaKT.

CPC

JIEKII. |TIPaKT.

CPC

®opmbr!
TEKYIIETO
KOHTPOJIA U
POMEXYTOY
HOM
aTTecTanuu
YCIIEBAEMOCT
u

8 cemectp

OcHOBHBIE
MOJICKYJISIPHOU OHOIOTHH.
CoBpeMeHHbIE TEOPETUUECKHE U
MPaKTUYCCKUE 3aJa9l MOJICKYJISIPHOU
ouosorud. BakHeHinne TOCTHXKEHHS
MOJICKYJIIPHOW OMOJIOTHH.

OTaIlbl pa3BUTHUA

YO-3, IIP-5,
TC-2

MeToabl MOJEKYNAPHOH OHONOTMU U
FeHEeTHYECKUX MccaenoBaHuii. OCHOBBI
TCHETUYCCKON WHXXECHEPUU:
PECTPUKLIMOHHBIH aHajus,
KIIOHUPOBaHHUE, OTIpEIICIICHHE
HYKJICOTUJHBIX MOCIEAOBATEILHOCTEH
JAHK u PHK, rudpuu3anus
HYKJICMHOBBIX KHUCJIOT. XHMHUYECKUU
CHHTE3 TCHOB. Cospnanue
HCKYCCTBEHHBIX TCHETUYCCKUX
MpOTrpaMM. IIporpamma «I"eHoM
YyeJIOBEKAY.

YO, VO-3,
TIP-5, TC-2

CTpyKTypa r€HOMOB NpO- U DYKapHOT.
«M30BITOYHOCTE»  3YKApUOTUYECKOTO
reHoMa. KommnaktHOCTB reHoMa
3yKapHuoT. OcHOBBI MeToJ1a
peHatypanuu JIHK. BricTprie
IOBTOPBI,  YMEPEHHbIE  IIOBTODHI,
YHHUKaJbHbIE TI'eHbl. [ 'OMeo3HCHBIE
rensl. Hespepusie renomel. JJHK
MHUTOXOHJIPUH U XJIOPOIUIACTOB.
[TonBr>KHBIE T€HETUYECKUE HIICMEHTHI.
IS-anemenTHI, TPAHCIIO30HBI,
yMEpEHHbBIE OBosmmonus
Te€HOMOB.

(harm.

10

YO, TC-2

Crpyktypa xpomaruHa. Pemmukarus
pazmuuneix JIHK u e€ perymsmus.
TenomepHsbie MOCIIeA0BATENLHOCTH
JIHK. MexaHu3m JEeNCTBUSA
Tenomepasbl. Tenomepasa u crapeHue.

10

YO, YO-3,
I1P-5, TC-2

[ToBpexaenus u penapanus JHK.

8

YO, TC-2

Tpa"cKkpUIIus u CTPYKTypa

10

YO, VO-3,

''VO — yerneni onpoc, YO-1 — cobecenoanue, YO-2 — komnoksuyM, YO-3 — 3ader, YO-4 — sk3amen, 1P —
nuceMeHHas pabota, [IP-1 — tect, [TP-2 — kouTponbHas pabora, [IP-3 — acce, [IP-4 — pedepar, [IP-5 — kypcoBas
pabora, [TP-6 — HayuHO-y4eOHBIi oTueT no npakruke, [IP-7 — otuer no HUPC, N3 — nnnusuayansHoe 3aganue; TC
— KOHTPOIIb C MPUMECHEHUEM TEXHUYECKUX cpencTB, TC-1 — kommbroTepHOe TectupoBanue, TC-2 — yueOHbIC 3a1a4W,
TC-3 — KOMILUIEKCHBIE CUTYallHOHHBIE 3a1a4l

6



Ob6mas TpymoeMKOCTh 3aHATHI (Yac.) ®opmsr!

NS TPy 0EM 0P0 300 TeKyLLEero

E KOCTb | AynuTOpH. AynutopH. KOHTpOJIA U

5 Paznenbr 1 TeMbI AUMCUUTUIMHBI (6cezo 3aHATUS 3aHATUL TMPOMEXKYTOY

? 10 3aHSTUIM uac.) | pexu. [mpaxt. CPC | 7eKu. [MpakT.|~pc aTTeIZ(T)I;umI

Z yCHIeBaeMOCT

u

TPaHCKPHUIITOHOB. Perymsuus I1P-5, TC-2
TPAaHCKPHUIIIIMH y TIPO- U 3YKAPHOT.

IIponieccunr PHK. Cmnaiicunr u ero

BUJIEL Pubo3umel. OobparHas

TPaAHCKPUIIIIHUSL. PHK-conepxarue

BUPYCBL.  MOJIEKYJISIpHBIE ~ OCHOBEI

KaHieporese3a. OHKOTECHBI.

8 | I'enernueckuii KOJI. Csolicta | 12 2 4 6 VO, VO-3,
regetuueckoro  koma.  Crpykrypa 1IP-5, TC-2
pubocom. OOmas cxema OHOCHUHTE3a
oenka, pons PHK B 3TOM mpotecce.

9 | ®oxguHT OEJIKOB. BenkoBas 10 2 2 6 VO, YO-3,
UIDKEHEPHs. BHEKIETOUHBIM CHHTE3 1IP-5, TC-2
OCIIKOB.

10 | MexMonekynsipHble B3auMoaehcTsus | 12 4 2 6 YO, VO-3,
U MX polb B (PYHKIMOHMPOBAHUH 1IP-5, TC-2
JKUBBIX CHCTEM.

11 | MonekynsipHble OCHOBBI 3BONIOLWH. | 12 2 4 6 YO, TC-2

['eHeTnueckrie OCHOBBI OHTOTICHE3a,
MEXaHU3MBI nuddepeHTUPOBKH,
JICUCTBHUSI W B3aUMOJICHCTBUSI TCHOB,
TeHOTUN ©  (EHOTHII, CTaguul W
KPUTHYECKHE MEPHOJIbI OHTOTCHE3A.

12 | MomnekymspHbIe MexaHu3Mbl | 10 2 2 6 YO, YO-3
perynsnuu KJIETOYHOTO UK.
[TporpamMmmupyemast KJIeToYHasi THOCIT.

13 | 3auér c oueHKoU

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

22 |T'enetnka u e Mecro B cucreme | 6 2 6 Y0-4,Y0,
€CTECTBEHHBIX HAYK. 1IP-5, TC-2

23 | 3aKkoHBI HACJICIOBAHUSL. 6 2 2 6 V0-4,V0,
MoHOTUOPHIHOE CKPEIIUBAHUE. I1P-5, TC-2

24 | 3aKOHEI HaceI0BaHMs. 8 2 4 6 Y0-4,V0,
ToUrnOpuHbIE CKPEIMBAHMS. 1IP-5, TC-2

25 | Lluronorudeckue OCHOBBI 6 2 2 6 V0-4,V0,
HACJIEICTBEHHOCTH. MuTo3. 1IP-5, TC-2
TI'eneTnueckuif KOHTPOJIb KJIETOYHOIO
ITUKJIA.

26 | Lluronoruyeckue OCHOBBI 6 2 2 6 v0-4,V0,
HACJIEICTBEHHOCTH. Meiios. 1IP-5, TC-2
T'eHeTnyecknii KOHTPOJIb MeHO03a.

27 | XpomocoMHast TEOpUs 8 2 2 6 V0-4,Y0,
HACJIEICTBEHHOCTH. IIP-5, TC-2

28 | MexaHM3Mbl PEKOMOHWHAIINH. 6 2 2 6 V0-4,V0,

I1P-5, TC-2

29 | Myrtauuonusii  mpouecc.  ['eHHbIe 8 2 2 6 Y0-4,VO0,
MyTallWu. HP—S, TC-2

30 | XpoMOCOMHEIE IEPECTPOUKH. 8 2 6 YO-4, TIP




Ob6mas TpymoeMKOCTh 3aHATHI (Yac.) ®opmsr!
S TPYIOEM 00 300 TEeKYIIEro
E KOCTb | AynuTOpH. AYIHTOPH. KOHTPOJISI
5 Paznenbr 1 TeMbI AUMCUUTUIMHBI (6cezo 3aHATUS 3aHATUL TMPOMEXKYTOY
% 110 3aHATHIM wac.) | pexr. NPaKT.| cpc | TEKI. [MPakT.|~pc aTTeIZ(T)I;uHH
= YCIEBAEMOCT
u
31 | Crpyktypa ¥ (QYHKOMH — TeHa. 8 2 2 6 Y0-4, Y0,
IeHeTHYECKHIA MaTepuan B IP-5, TC-2
OHTOTEHE3E.
32 | Crpyktypa ¥ (QYHKOMH — TeHa. 8 2 2 6 Y0-4,Y0,
Mo udukanum. IP-5, TC-2
33 | 'eneTHdecKkue OCHOBHI  JBOJIOIUU. 10 2 2 6 V0-4, YO0,
[eHeTHKA MOMYJISAIHUIA. I1P-5, TC-2
34 | DBomronus TreHa U TE€HETUYECKOTO 6 2 2 6 Y0-4,Y0,
MaTepuana. 1IP-5, TC-2
35 | Dkonoruveckasi TeHETHKA. 8 2 6 YVO-4, ITP
36 | I'eHeTHYECKHE OCHOBBI CEJIEKIIUH. 6 2 6 Y0-4,Y0,
I1P-5, TC-2
37 | Ox3ameH 36
HUTOI'O no cemectpy 180 | 22 | 32 | 90
BCEIO | 288 | 44 | 64 | 144
3.2. Conep:kaHue 3aHATHH 10 BUAAM YU4eOHOM padoThI
Ta6muma 6 — ConepxaHue AUCITUTUTHHBI
No | HammeHoBaHue pazjielia, TEMbl
ConepskaHue 3aHITHUS

/11 JIACIUTIIAHBI

Coodepoicanue 1eKYUOHHO20 KYpCa

1. | OcHOBHBIE 3Tambl  Pa3BUTUS

MOJICKYJISIPHOU OMOJIOTHH.
CoBpeMEHHBIE TECOPETUUYECKUE
u MPaKTHYECKUE 3a1a49u
MOJICKYJISIPHOU OMOJIOTHH.
Baxueimune JOCTHKCHUS
MOJICKYJIIPHOW OHMOJIOTHH.

2. | Metonst MousieKkynsapHoi | Pectpukunonnsiii  ananmu3.  Pectpukrasel.  KnonupoBanwme.
OMONIOTMH M TEHETUYECKUX I'mbpumu3anus HYKJIEMHOBBIX KHCJIOT. Onpenencaue
HCCHeHOBaHHFL OcHoBbl HYKJI€OTHAHBIX  mocnenosatensHocrei  JJHK u  PHK.
TCHCTIHCCKO —  HIDRCHEPUHL | ) yaecknit cuaTes reHa.

PECTPHUKITHOHHBIH aHam3,
KJIOHUPOBaHHE,  OIpeAciICHNe
HYKJICOTHTHBIX

nocienoBarenbHocTelr JJHK u
PHK, TUOPHTA3ATIHS
HYKJICHHOBBIX KHUCJIOT.
XUMHUUYECKUH CHHTE3 TCHOB.
Cosznmanune HCKYCCTBEHHBIX
TCHETHYCCKUX porpamm.
[Iporpamma «['eHOM uyenOBEKaY.

3. | Crpykrypa TEeHOMOB Tipo- U | OyHKIMOHAIBHBIC OTHACIBI TeHOMa JyKapuoT. «M30BITOYHOCTEY
AYKapHOT. «30BITOYHOCTEY | 3YKapUOTUYECKOro reHoma. KOMIakTHOCTh T€HOMa 3yKapHOT.
3YKapUOTUYECKOTO reHoma. | Kimaccudukamus reHoB B reHome. DyHKIMOHAIBHBIC OTICIIBI
KomnakTtHOCTH reHoma | renoma mnpokapuoT. YmnakoBka JIHK npokapuor. IlogBuxHbie
sykapuoT. OCHOBBI METOJa | TCHETHYECKHE AIEMEHTHI — 001Iasi XapaKTEPUCTHKA.

8




HaumenoBanue pasaciia, TCMbI

ConepskaHue 3aHITHUS

/1 JIUCLUIUIAHBI

penatypauun JHK. Beictpeie | [logBuxHble 37MeMEHTH TPOKapuoT. [loaBHKHBIE 3JIEMEHTHI
MOBTOPBI, YMEPEHHBIE TIOBTOPHI, | 3YKapHOT. DPDEKTHI, BEI3bIBAEMBIC MOOWILHBIMU JIEMEHTAMH.
YHUKAJIbHBIE TEeHBI.
I'omeo3ucHbIe TCHBI.
Hesnepusie renombr. JIHK
MUTOXOHJPUN M XJIOPOIUIACTOB.
[NonBuxHBIC TEHETHUYECKUE
3JICMEHTEIL. [S-amemeHTEI,
TPaHCTIO30HBI, YMEpEHHBIE
(haru. DBOITIOIHNS TCHOMOB.

4. | Ctpykrypa xpomaruHa. | @yakuu JJHK. buocunres JIHK (permmukammst). TemomepHbie
Permnukanus pasnuunsix JIHK 1 | mocnenoBaTenbHOCTH.
e€¢ perymsiuus. TenomepHbie
MOCJIEI0BATEIEHOCTH JHK.

Mexanuzm JeHCTBUA
TenoMepaspl. Termomepasa w
CTapeHwue.

5. | lloBpexxnenns wu  pemaparus | OCHOBHEIE penapadebHbIe TOBPEXKICHUS JHK -

JHK. anypuHHM3aIMs, JC3aMHHUPOBAHUE, TUMHUHOBBIE  JTUMEDHI.
Penapanusa JJHK.

6. | Tpaunckpummust W cTpyKTypa | OO0IIas XapakTepUCTHKA TPAHCKPHUITIIUHN. JTAIbl TPAHCKPHUITIHIH.

TPaHCKpUNTOHOB.  Perymsmms | TpaHCKpunius y MPOKAPUOT. TpaHCKPUIIUS Y 3IyKapHOT.
TpaHCKpumiuu y 1po- u | OOmias xapakrepuctuka mnporeccunra. Crutadicunar npe-PHK.
sykapuoT. IIpoueccunr PHK. | AnbTepHaTuBHBIN ciuiaiicuHr. PenaktupoBanue.
CmiaicMHIT ¥ €r0  BHJBL
Pubozumel. Ob6parnas
TPaHCKPHUIILIHSL. PHK-
coJieprKaIye BHPYCHI.
MonekynspHbie OCHOBBI
KaHIeporene3a. OHKOTCHBI.

7. | I'emermueckuit xom. CpotictBa | ['enermdeckuit kom. CBoicTBa reHeTHdeckoro koma. CtpoeHme
TCHETHYECKOTO koxa. | pubocom. buocunres Oenka.

Crpykrypa pubocom. OOmas
cxeMa OuocuHTEe3a Oelka, poJib
PHK B 3TOM nporecce.

8. | ®onmuur OenkoB. benkosas | [locTTpancisdinonHas MoauQUKaIKs MOJUICHTHIHBIX IETeH.
HHXEHEPUsL. Bueknerounsiii | @ongunr. @akTopsl GoaauHTa.

CHHTE3 OEJIKOB.

9. | MexMoneKynspHbIe MexXKIeTouHbIe CUTHAJIbHBIE BEIIIeCTBa (ropMoHHI,
B3aMMOJICHCTBUS W WX POJIb B | HEHPOMEIUATOPBI, TUCTOTOPMOHBI). Perentopsl rOpMOHOB, WX
(YHKITMOHUPOBAHUHT XUBBIX | TUIIBI M (G-Oenku. BHYTpUKIETOYHBIE CHUTHAIBHBIE ITyTH —
CHUCTEM. MAM®-omnocpenoBanHble myTH, Il Md-onocpeioBaHHBIC TTYTH,

IyTH, ONOCPEIOBAHHbIE TMITKIaMU U noHamu Ca®",

10. | MonekynsipHbie OCHOBBI | MOJICKYJIIpHBIE OCHOBBI 3BOJIIOIMU. | €HETHYECKHUE OCHOBBI
JBOJTIOLINH. I'eneTnyeckue | OHTOreHe3a, MEXaHW3Mbl JU(GGEPEHIMPOBKH, JACUCTBHS H
OCHOBBI OHTOTEHE3a, | B3aUMOJCIHCTBHUSI TE€HOB, TE€HOTUN W (EHOTUN, CTaAUd U
MEXaHU3MBI KPUTHYECKUE TICPUOJIBI OHTOTCHE3A.

TG hepeHITUPOBKH, ICHCTBUS U
B3aMOJCHCTBUSI TCHOB,
TCHOTUN W (DEHOTHUI, CTAJIUH U
KPUTHYCCKUC TIEPUO/IBI
OHTOTEHE3a.
11. | Monekymnsipabie MEXaHU3MBI | MONEKyIsIpHbIE MEXaHU3MBI PETYJSIUH KIETOYHOTO IIHKIIA.

pPEeryJsiiuy KIETOYHOTO IUKJIA.
[Iporpammupyemas  KJIeTOYHas

Knerounsi mukn um geneHue KieTkd. OCHOBHBIE 3aKOHEI
KJICTOYHOTO ITUKJIA. MOJICKYISIPHBIE MEXaHU3MBI, CBSI3BIBAIOIITHE
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ru0eib. kinerounbli nukn u  perukanuio  JHK.  Iuknuwaer u
MPOTeNHKUHA3BL. [IpOTOOHKOTEeHBI, YJaCTBYIOIINE B PETYISIIAN
KJIeTOYHOro mukia. [IporpaMMupyeMast KieTodHash T'HOEIb.
AnonTo3: mycKoBbIe (PakTOPHI M OMOJIOTHYECKAs POJIb.

12. | I'eneruxa u e€ Mecto B cucteMe | I[Ipeamer reHetuku. Mertoasl reHetuku. KpaTkas ucropus.
€CTECTBEHHBIX HaYK. CraHOBIIEHHE METOJIOJIOTHH.

13. | 3akoHbI HaclefoBaHusA. | MoHoruOpuaHoe  ckpemuBanue. @OeHOTHIT ©W  TEHOTHIL
MoHoruOpuIHOE CKpelIUBaHue. | AHAIM3UPYIOIEe CKpeluBaHue. [|oOMUHUpOBaHUE W JpyTHe

B3aMMOJICHCTBHUS aJuIeseH.

14. | 3akoHBI HacnenoBaHus. | [lomuruOpuaHbple  CKpEIIMBAaHMUSA.  3aKOH  HE3aBHCHMOIO
[NomuruOpunHsie HacjelI0BaHus NMPU3HAKOB. B3auMoaeiicTBie reHos.
CKpEIIMBaHUsL.

15. | Huronoruueckue ocHOBBI | MuTo3. ['eHeTrueckuil KOHTPOJIb KIIETOUHOTO Hukia. CTpoeHue
HACJIE/ICTBEHHOCTH. MuTo3. | XpoMocoM. Kapuotumn. I'uranTckue XPOMOCOMBI.
I'enernueckuit KOHTpOJb | buonorudeckoe 3HaueHnEe MUTO3A.

KJICTOYHOT'O IIUKJIA.

16. | Huronoruueckue ocHOBBI | Melio3. I'eHernueckuid KOHTpOJb Meio3a. buonoruueckoe
HAaCJEICTBEHHOCTH. Melio3. | 3HaueHHE Melo3a.

I'enernuecknit KOHTPOJIb
Mero3a.

17. | XpomocomHas Teopust | XpoMocoMHOEe ompeaenenue mnona. ClemieHue ¢ IOJIOM.
HACJIEJICTBEHHOCTH. HepacxoxaeHne MmomoBBIX XPOMOCOM. XPOMOCOMBI M TPYIIIIBI

CLCIUJICHHSL.

18. | MexaHu3MBI PEKOMOMHAIINY. Huronorudeckas JIEMOHCTpalus KPOCCHUHTOBEpAa.
Kpoccunrosep Ha ctajguu 4eThIp€X xpomaTua. MoJIeKyJIsIpHbINA
MEXaHU3M  KpoccuHroBepa. DakTopbl, BIUSIONINE  Ha
KPOCCHHTOBED.

19. | MyTtauuoHHBIH npouecc. | Mytanmonselii  npouecc. ['eHHsle MyTranmuu. MyTannoHHAs

I'ennbie MmyTanuu. TEOpHsS W TEOpHs MYTAIlMOHHOTO Tpolecca. Kiaccuduranms
MyTaui.
20. | XpoMOCOMHEBIE IEPECTPOUKH. Heneumn (u pedumencu).  Hynnukanuun.  HMaBepcun.
Tpancnokanmu.  Tpancnosunuu.  OdekT  HOoJ0KESHHS.
PexoMOMHAITMOHHBIN MEXaHW3M XPOMOCOMHBIX IIEPECTPOCK.

21. | Crpykrypa u ¢yukuuu rena. | Ctpykrypa u  (QyHKUOUHM TeHa. Teopus reHa. Perymsaius
lenernueckuit  maTepuan B | nedcTBus reHa. [eHeTHueckuil warepuanl B OHTOrEHE3E.
OHTOTEHE3E. [Mpobnema cTaOMIBHOCTH TEHETHYECKOTO Marepuaia B

OHTOTCHE3E.

22. | Crpyktypa u ¢yHKuuu reHa. | Mogudukauum — HeHacnenyeMble n3Menenus. Moaudukanuu —

Mouduranum. W3MEHEHHUs] OpraHu3Ma B NpeNeNiax HOPMBI peakiuu. UMbl
MOIU(DUKALMOHHBIX H3MEHCHMH. MexaHu3Mbl MOIU(BHUKAIUH.
3naueHre Mo (UKAINH.

23. | I'enetuueckue ocHOBHI | ['eHeTHueckre OCHOBBI 3BOMIOUMU. [‘eHeTHKa TMOMyIALUN.
ABOJTIOITUH. I'enernka | 3akon Xapau-BaiianOepra.

TOMYJISIITUHN.
24. | DBoIIOMH reHa u | CpaBHHTENbHAS MOJCKYJIsApHaAs Owmoyorus reHa. Hekotopsie
FEHETUYECKOr0 MaTepuania. TEHJCHIIMM B 3BOJIOIMK reHa. Kak BO3HHMKAIOT HOBBIC TCHBI?
OBOIONHS CHCTEM PETYJISINH.
25. | Dkonorudeckas TCHETHKA. DKoJIoTHYECKas TCHETHKA. DneMeHTapHbIe 3KOJIOTO-
reHernyeckue wmoxenu. CumOuoreHetmka. [ 'eHeTmdeckas
TOKCHKOJIOTHSI. MyTareHe3 M KaHIIepOreHes.

26. | I'eneTmaeckme OCHOBBI | ['eHeTHUECKME OCHOBBI CeleKIMU. Mojenu TopoJ U COPTOB.

CCJICKIUH. KonmuectBennpie  mpusHaku. CrocoObl  otOopa.  Tumbr

CerH_II/IBaHI/Iﬁ B CCJICKIHMH. Hcnonws3oBanue MYTaIllMOHHOT'O
nmpoaecca B CCICKIUU. buorexHomorus W HCHOIL30BAaHHE
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TPaHCTEHHBIX OPTaHU3MOB.

Coodepoicanue npakxmuieckux 3aHamul

1. | OcuoBuble o9rambl  pasButus | CemuHap. OCHOBHBIE  OTambl  Pa3BUTHS  MOJICKYJISIPHOM
MOJIEKYJIIPHON Ouosornu. | OMONOTMM U TCHETUKH. Baxuelimme  JOCTHXEHUS
CoBpeMeHHBIE TEOPETHUYECKHE | MOJNCKYJSIpHOW OWomormu ¥ TeHeTWKH. JlokaszaTenbcTBa
u MPaKTHYECKUE 3a/1a4¥l | TEHETUYECKOW POJIH HyKJIEWHOBBIX KUCIIOT.

MOJICKYJISIPHOU OMOJIOTHH.
Baxueitmune JOCTHKCHUS
MOJICKYJISIPHOM OHMOJIOTHH.

2. | Meronpt MoJieKyJspHOi | OOmias XapakTepUCTHKa METOAO0B I'€HETHYCCKOHW HHIKCHEPHH.
Ouomorn W  reHeruueckux | Pectpukunonnsiii ananusz — pectpukuus JHK, pectpuxrassl.
HCCIIEZIOBAHNUH. OcnoBsl | KnonnpoBanne JHK. I'mOpunmzanus HYKICHHOBBIX KHCIIOT.
TE€HETUYECKOMN nmkeHepun: | OnpeneneHue HYKICOTHAHBIX mocienoBarensHocTe JIHK u
PECTPUKIIMOHHBIN anamm3, | PHK. Xwumudecknit cunTe3 rena. Co3gaHHE HCKYyCCTBEHHBIX
KJIOHUPOBAaHUE,  ONpEJAENeHUE | TeHETHYeCKUX nporpamm. [lomydenne OMOMIOTHUECKH aKTHBHBIX
HYKJICOTHIHBIX COCAMHEHHH — TOPMOHA pOCTa 4YeJlOBEKa, COMAaTOCTaTHHA,
nocienoBatenbHocTed JIHK w | macynmmHa, wHTepdepona. ['emermdeckas TpaHchOpMaIHs.
PHK, rudpuanzanus | [lomyyenne TPaHCTEHHBIX pacTeHHH. I'enernueckas
HYKJICHHOBBIX KHCJIOT. | MOAU(UKALMA PACTCHUH — 3a U TIPOTUB.

XHUMHYECKUM CHUHTE3 TIE€HOB.
Co3znanne HCKYCCTBEHHBIX
TCHETHYECKUX MPOrpamMM.
IIporpamma «I'eHOM ye0oBEKaY.
3. | Ctpyktypa reHoMOB Tipo- u | Pemenme 3amad. Nol. CpaBHHTE XHMHYECKYIO MPHUPOTY, pa3Mep

AYKapHOT. «30BITOYHOCTE
3YKapUOTUYECKOTO TeHOMa.
KomnakTtHOCTH reHomMa
sykapuoT. OCHOBBI MeETOHA

penarypauuu JHK. BricTpeie
MIOBTOPBI, YMEPEHHBIE TTOBTOPHI,

YHUKaJIbHBIC TeHEL.
I'omeo3ucHbIe TEHBI.
Hesanepusie renomer. JIHK
MHTOXOHIPHHA U XJIOPOILIACTOB.
ITogBrxHBIC TeHETHYECKHE
SJICMEHTEIL. [S-amemMeHTEI,
TPaHCIIO30HBI, YMEpEeHHBIC

(haru. DBOITIOINS TCHOMOB.

1 QOopMy BHPYCOB U OaKTECpHIA.

No2. Cpasaute JJHK muroxonmpuit u JJHK xnopomnactos.

Ne3, Kakoe MHHHMAJbHOE YHCIIO HYKJICOTHIHBIX Iap
COJIEP)KUTCS B TEHE, KOJUPYIOIIEM MaHKPEaTHIECKYIO
puboHnykiieasy, cocrosiyrd u3 124 amuHokucnor? Ilodemy
YHCIO HYKJICOTUAHBIX Map MOXKET OKa3aTbcs OOJbIIe, YeM B
Bamrem oteete? C 4em cBsizaHa Takasi HEONPEACIEHHOCTH?

Neq.  umnoupHeld  HAOOp XpOMOCOM  MIIEKOTIHMTAIOIINX
conepxut 10° map uykineorunos (m.H.). Eciu 310 KomudecTBo
JHK npucyTcTByeT B XpOMaTUHOBOW HUTH, U KaXK/IbIil y4acTOK
JHK pasmepom 200 1m.H. CBSi3aH C JOEBITHIO THUCTOHAMH H
yIakoBaH B HYKJIEOCOMY, a Kaxzaas Trpylnmna H3 [IecTH
HYKJIEOCOM CKpy4Y€Ha B COJICHOWJl, C KOHEYHBIM YPOBHEM
ynakoBk# 1:50, To onpenenuTe clieayomiee:

a) O011ee YrCI0 HYKIIEOCOM BO BCEX HUTHX;

0) OO11ee YMCIIO CONICHOUIOB BO BCEX HUTHX;

B) OOIIee YMCIIO THCTO HOBBIX MOJIEKylN, cBszaHHBIX ¢ JIHK
JUILIOWHOTO Habopa XpoMOCoM;

r) OOmyto anuHy BeexX (GUOPHILL

Ne5.  JIJHK  OGakrepmodara MI13  wumeeT  ClIeIyrOIIHi
HYKJIEOTUIHBIHN cocTaB: A — 23%, T — 36%, I' — 21%, 11 — 20%.
Yro rosopsat Bam atu undpsl o JIHK nannoro dara?

MNe6. B meueHn KpbICHl MMeETCsl (PEPMEHT, B MOJUMIETTHIHYIO
IIEMb KOTOPOTO BXOAWT 192 aMWHOKHCIIOTHBIX OCTAaTKa. ODTOT
(dbepMeHT KommMpyeTcs TeHoM, BkimouarormmM 1440 map
ocHoBaHUH. OOBSCHHTE  B3aMMOCBA3b  MEXKIY  YHCIOM
AMHHOKHUCIIOTHBIX OCTaTKOB B (epMEHTE W YHUCIOM Iap
OCHOBAHHI B COOTBETCTBYIOIIEM €My I'€HE.

Ne7. B cocraBe PHK-conepxamux Bupycos E. coli JIHK Her, B
Hux npucytctByet auib PHK, kotopas urpaer pons BupycHon
XpOMOCOMBI. JTO O3HAYaeT, YTO B TAKUX BUPYCAX T€HBI COCTOSIT
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u3 PHK, a ne u3z JJHK. OnpoBepraer iu 370 LEHTPAIBHYIO
JIOTMY MoJIeKyJsipHO# Oumonorun? OO00CHYIHTE CBOW OTBET.

4. | Ctpykrypa xpomaruHa. | Ctpoernst monekynsl JIHK. Kommaktuzamusa JJHK. Ctpykrypa
Pennmukanus pasnuunsix JJHK u | xpomatuna. Ilomumopdusm JHK. Pennmkanusi pasmuaHbIx
e€ perymanusa. Temomepnsie | IHK u e€ perymanusa. Tenomepnsie nocnenoatensHocTd JJHK
MOCJIEN0BATEILHOCTH JHK. | n ux ¢yHxmmu. MexanusM IeHCTBUS TelioMepassl. TemoMepasa
Mexanuzm JICHUCTBUS | U CTApECHHUE.

TenoMepassl. Termomepasa u | Pemenwue 3anau.
CTapeHwue.
5. | HoBpexaenuss u penapauus | [ToBpexaenust u penapanust JAHK. TToBpexaeHns ocHOBaHUH.
JHK. loBpexxnennss ueneir JIHK. OcHoBHble pemnapaOenbHbIE
noBpexxaenuss B JAHK — anmypunmzanms, ne3amMHHUpOBaHUE,
TAUMUHOBBIE AWMEpHL. [IpUHIWIBI yCTpaHEeHHUs MOBPEXICHUM.
Y naneHue THMHHOBBIX JUMEpOB. Y aJieHHe OCTaTKOB ypaluJa.

6. | Tpauckpummuss wu cTpykrypa | Tpanckpumiusa. CtpoeHue U GyHKINN pa3nudHblx BugoB PHK

TpaHCKpUNITOHOB.  Perymsanus | (peruenue 3agaq).
TpaHckpuniuud y 1po- u | Ctpykrypa ©  GYHKIHA  pHOOHYKJIICMHOBBIX  KHCIIOT.
sykapuotr. IIponeccunr PHK. | Tpanckpunuus u CTpyKTypa ONEpOHa W TPAHCKPHIITOHA.
Comaificunr u  ero  Buabl. | PuUOO3UMEI. OO0patHas TPAHCKPUIILUSL. Perymsauus
Pu6o3umel. OOpatHast | TpaHCKpuIuK y npokapuor. OcobenHoctu cTpykTypsl PHK-
TPaHCKPUIILIHSL. PHK- | nonmumepassl.  HeratuBHass ¢ TO3UTHUBHAS  PEryjsuus
coJepKalye BUPYCHL. | TpaHCKpunuuu.  [Ipomotop y  sykapuor. dakTopsl
MonekynsipHbie OCHOBBI | TpaHCKpuMIH. lloHATHE O CiS-IEHCTBYIONNX dSJIEMEHTaX.
KaHIeporene3a. OHKOTEHBI. DHXaHCEpBl W CalieHcephl. «MOIyam» IMOCIeIOBATEIIEHOCTEH
JHK, y3naBaemble crneuuduueckumMu OenkaMu. benkoBbie
JOMEHBI, Y3Halomue creuru(uueckue MOCIeA0BaTeIbHOCTH
JHK. «Jle¥iniuHOBass ~ MOJHHS», «UHUHKOBBIC  ITAJbIIBD».
Penenitopsl TOPMOHOB, HMX THITBI U OCOOCHHOCTH Y3HABAaHUS
JHK. IIponeccunr PHK - KENMHUPOBaHHUE,
nonuaaennuposanrne. Crutaiichar u ero Buabl. CrutalicHHT
npe-MPHK B siape. Pons manmbix smepasix PHK u GenkoBBIX
¢aktopoB. Crumaiicocoma. Ocobennoctu nponeccudara TPHK u
pPHK y Oakrepuii. OcobenHoctu mponeccunra pPHK B
STTPBIIIIKE. AJBTepHATHBHBIN CILTalCHHT, MIPUMEPHI.
buonornueckue mnociaeAcTBUsS albTEPHATHUBHOIO CIIJIaiiCHHTA.
PenaktupoBanne PHK. MonekynsapHele MexaHuU3MBbl. THIIBI
penaktupoBanus (npumepsl). PenaktupoBaHue u mpoOjema
yCTaHOBJICHUs] OMOJIOTMYECKOTO KOid. ABTOCIUTAKCHHT.
7. | I'emetnueckuit xox. CpotictBa | Tpaucismus (pemeHue 3a1aq).

TCHETHYECCKOTO KOJa.
Crpykrypa pubocom. OOmmas
cxeMa OuocuHTe3a Oelka, poJib
PHK B sToM mporecce.

«Mup PHK», runoreza o poinu PHK B nponcxoxaeHuu xKu3HU.
Nuadopmarmmornnas PHK, e€ crpykrypa m (yHKIMOHATHHBIC
ygacTku. PacmmdpoBka reHeTnueckoro koma. OcCHOBHBIC
CBOHCTBa TeHETHYeCKoro Kojxa. (OCOOEHHOCTH KOJOBOTO
cnoBapsa. Otkpeitrie TpaHcmoptHeix PHK. Ux mepBuunas,
BTOPUYHAS W TPETHYHAS CTPYKTYpa, POJIb MOIUGDHUIIPOBAHHBIX
HykiaeoTu0B. AmuHoaumnupoanne TPHK. Amunoanmn-
TPHK-cunTeTa3bl, MX CTpyKTypa W MEXaHU3M JIEHCTBHUSL.
Pubocompl, ux nokamm3amus B KieTke. [IpokaproTHdeckuil u
JyKapuoTHYeCKuil Tribl pudbocoM. Pubocomurie PHK, ux Bumsbl,
TIEPBUYHBIC ¥ BTOPUYHEIC CTPYKTYphl. CTPYKTYpHBIC IOMECHBI H
KOMITakTHas  camoykimamka  Monekyn PHK.  3nauenume
pudocomuoit PHK. O6ias cxema 6uocunTesa Oenka, pois PHK
B 3TtoMm mpouecce. [locnemoBatenbHoe cunuthiBanue MPHK
pubocomamuy, MOJTUPUOOCOMBL. Cragun TPAHCIISIIVH;
WHUIHALNA, SJIOHTAIHS 1 TePMUHAIIHSL.
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8. | ®onmunr OenkoB. benkoBas | Perynsius TpaHCHALMU y IPOKAPUOT. PeryIsiius TpaHCISIIAHA Y
UHXXEHEPHUSL. BnekiieTouHbIl | 3yKapuoT. ITocTTpancasauroHHas MoAUUKATIHS
CHHTE3 OEJIKOB. MOJUICHTHAHBIX Hened. Pojaunr 0eakoB. PakTops! GHOJIIUHTA.

9. | MexMonekynspHbIe MeXKIIeTOUHbIE  CHTHAJbHbIE  BeIllecTBa —  T'OPMOHBI,
B3aUMOJICUCTBUSI U WX DPOJb B | HEUPOMENUATOPHI, TUCTOTOPMOHBI. Penientopsl rOpMOHOB, UX
(YHKITMOHUPOBAHUHU XUBBIX | TUIIBI M (G-Oenku. BHYTpUKIETOYHBIE CHUTHAIBHBIE ITyTH —
CUCTEM. nAM®-onocpenosanneie, UI'M®- u NO-omocpenoBaHHEIE,

IIyTH, ONIOCPENOBAHHbIE IMIKaaM 1 MoHamu Ca®',

10. | MonekynsipHbie OCHOBBI | MonekymnsipHbie MEXaHWU3MBI pa3BUTHSL. MexaHu3Mbl
3BOJIIOIUH. Ienernueckue | UG GEPEHIIMPOBKH, ICHCTBUS M B3aUMOJCHCTBUS TI'€HOB,
OCHOBBI OHTOTCHe3a, | reHoTUlT W (QeHotun. CTragud W KPUTUYECKHE TICPUOJIBI
MEXaHU3MBbI ontorene3a. Crapenue. Tpu Tuma crapeHus. DakTopsl,
g depeHIInpoBKH, IEHCTBHAA U | MIPOBOIHPYOIMKE cTaperne. CTpaTeruy MpoAJICHHUs KU3HH.
B3aMOJICHCTBUSI TCHOB,

TCHOTUN U (DEHOTHUII, CTAIUH U
KPUTHYECKHE MIEPHUO/IBI
OHTOTEHE3a.

11. | Monekynsipabie MeXaHMU3MBI | MOJNeKyIsIpHbIE MEXaHU3MBI, CBS3BIBAIOIINE KIETOYHBINA UK 1
pPEeryJsiiuu KJIETOYHOTO IUKJIA. | PEIUTUKAIUIO JHK. HuknuHbel ¥ NPOTEUHKUHA3HL
[Iporpammupyemas kierounas | [I[pOTOOHKOTEHBI, yYacTBYIOIIHE B PETYSIUU KIETOYHOTO
ru0enb. mukna. Amonro3. OOmiast xapakrtepuctuka. Ponb amonro3a B

MHOTOKJIETOUHOM OpraHu3Me: TCHETHKA, OMOXUMHS,
MOJICKYJISIPHBIE ~ MEXaHM3MBl.  ATONTO3 W  TATOJOTHA.
Ayrtodarmueckass tubenb. TUIBI W MeXaHU3MbI ayTO(haruu.
[lokoit, amonTo3 wiM ayrodarus: Kak KIeTKa NPUHUMACT
pemienue. Ayrtodarus M amonTo3 MpPH KJIETOYHOM CTapeHUHU.
Peakmust opranm3MoB Ha ayrodaruio. Hekpo3 m amomro3 —
CXOICTBO W  paznuuusa. Hekpo3, BTOPUYHBI  HEKpPO3,
nporpaMMupyemMbiii  Hekpo3. Das3pl  KJIETOYHOro IMKIa, B
KOTOPBIX BO3MOYKEH TOT MJIM MHOW BapUAHT TMOEIH KIIETOK.

12. | 'enernka u €€ Mecto B cucreMe | ['eHeTmka  kak  Hayka. Vcropuss — mpenacTaBiIeHHE O

CCTECTBEHHBIX HaYK. HACJIEICTBEHHOCTU U W3MEHYUBOCTH. OCHOBHBIC JOCTUXCHUS
TEHETUKU Ha Pa3HbIX 3Tanax pa3BUTHUs. MeToapl TeHETHUYECKUX
WCCIICNOBAaHUN: TEHETHUSCKHA aHaIW3, THOPHUIOJOTHYCCKUM,
[IUTOTeHETUIECKHH, THOPHIN3AIIMN COMAaTHYECKUX KIETOK U JP.
13. | 3akoHsI HaclieZioBaHus. | Pemenne reneTnyeckux 3aad.
MoHOTHOPHTHOE CKPEITUBAHKE.
14. | 3akoHbI HaclieJJoBaHus. | PelieHre reHeTH4ecKrx 3aad.
[TommurnbpumHBIe
CKpEIIMBaHUsL.

15. | Huronoruueckue ocHOBHI | [luTonmoruueckue  OCHOBBI ~ HACIHEACTBEHHOCTH.  MHUTO3.
HAaCJEICTBEHHOCTH. Muro3. | I'eHeTHUYECKHUH KOHTPOJIb KJIETOYHOTO LUKJIA.

I'enernuecknit KOHTPOJb
KJICTOUYHOT'O IIUKJIA.

16. | Huronoruueckue ocHOBHI | [luTonoruueckue  OCHOBBI ~ HACIEACTBEHHOCTU.  Meio3.
HACJIE/ICTBEHHOCTH. Meiio3. | ['eneTnueckuii KOHTPOJIb Mei03a.

I'enernuecknit KOHTPOJb
Meno3a.

17. | XpomocomHas Teopus | XpOMOCOMHast Teopus HAaCJIEJICTBEHHOCTH. Pemienune
HacJIEeICTBEHHOCTH. TEHETUYECKHUX 3a]1ay.

18. | MexaHu3Mbl peKOMOMHAIINY. MexaHu3MBI peKOMOUHAITUH.

19. | MyTtaunoHHBIH mpouecc. | Myranmonselii  mpouecc.  I'eHHele  Mmyrtanuu.  Pemenue
I'enHbIe MyTanuy. TeHeTHYECKUX 3a]1ad.

20. | XpoMOCOMHBIE ITEPECTPONKH. XpOoMOCOMHBIE TIEpeCTPOKHU. PellleHre reHeTUYeCKUX 3a/1au.
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No | HaumenoBaHue pazfiena, TEMBI
ConepskaHue 3aHITHUS
/1 JIUCLUIUIAHBI
21. | Crpyktypa u ¢ynkuun rena. | CtpykTtypa W (yHKOMH reHa. ['eHeTHueckuii Marepuan B
I'enernueckuii  maTepuan B | OHTOIEHE3E.
OHTOTEHE3E.
22. | Crpykrypa u ¢yHkuuu rena. | Ctpykrtypa W (QyHkuud TeHa. Moaudukanuu. Perrenue
Momudukanuu. TEHETUYECKHUX 3a/1ay.
23. | I'enetuueckue ocHOBHI | ['eHeTHueckre OCHOBBI 3BOMIOUMU. [‘eHeTHKa TMOMyIALUN.
3BOJIFOLIUY. T'eneruka | Pemenue 3aga4 no nomyssiliuOHHON T'€HETHKE.
MOMYJISIIUH.
24. | OBomonug reHa u | CpaBHHUTEeNbHAS MOJIEKYyJsipHas Ouonorusi reHa. Hekotopsie
TeHETUYECKOT0 MaTepHaa. TEHJCHIIMM B 3BONIONMH reHa. Kak BO3HHMKArOT HOBBIE TEHBI?
OBOJIIOLINS CUCTEM PETYIISIIIIU.
25. | DKkonoruyeckasi TCHETUKA. DKoJoruyecKas TEHETHKA. DneMeHTapHbIe 3KOJIOTO-
reHernueckue  Mojenu. CumOuoreneruka. [ 'eHeTHdeckas
TOKCHKOJIOTHSI. MyTareHe3 M KaHIIepOreHes.
26. | I'enermaeckme OCHOBBI | ['eHeTHUECKME OCHOBBI CeNeKIMu. Mojenu mopoJ U COPTOB.
CCJICKIUH. KonmuectBennpie  mpusHaku. CrocoObl  otOopa.  Tumbr
CKpeIIMBaHUil B ceNeKiuu. lcrnonp30BaHWEe MyTalMOHHOTO
mporecca B CENeKIWH. DBHOTEXHOJOTHS W WCIHOJh30BaHHE
TPAHCTCHHBIX OPT'aHNU3MOB.
[IpomexxyTounas arrecranus — 3auém (8 cemecTp)
[IpomexxyTouHas arrecTarus — sx3amer (9 cemectp)

4 IlopsAIOK OLCHUBAHHUSA YCIIeBAeMOCTH M CGOPMHUPOBAHHOCTH KOMIIETEHUM I
o0y4arouierocs B TeKyuei 1 NpoOMe:KyTOYHOM aTTeCTAIllUM.

I[J'I}I MMOJI0KUTEILHOM OLCHKHU IIO0 PE3yJibTaTaM OCBOCHUSA NUCIHHUIIIINHBI 06yqa101ueMyc;1

HE00XO0/IMMO BBITIOJIHUTH BCE YCTAHOBJICHHbIE BUBbI Y4eOHOU paboThl. OIleHKa pe3yIbTaToB

Tabmuna 7 — bBamnpHO-peiTHHrOBass OIEHKa pe3yabTaToB y4eOHOH  paboThl
obyuaroruxcst o Bunam (bPC)
8 cemectp
VYuebnast padora [Cymma (Bunbl u pesynbratel  |OIleHKa B aTTECTAIlAN bamer
(BUBI) O0ayuioB  |yueOHOM paboThI (10 Hemenp)
Tekymias 80 Jlexknmonnele 3auatug |1 0asI — mocenieHue 1 JIEKIIMOHHOTO 1-7
yueOHast pabora (KoHCTIEKT) 3aHATHS
B ceMecTpe (7 3ansTHiN)
(ITocemenue JlaGoparopHbie (10{1 6ann — nocenienre 1 MpaKTHYECKOTO 10-22
3aHATHI 1o pador). 3aHATHUS U BBITIOJTHEHHNE PadoThI Ha 51-
paclucanvilo 65%
BBINIOJIHEHNE 2 Gas1a — nocelieHue 1 3aHATus u
3a1aHni) CYIIIECTBEHHBIN BKJIaJ] HA 3aHITHU B
paboTy BCeit rpyIisl,
CaMOCTOSATEIBHOCTh U BBHITIOJIHCHUE
pabotsl Ha 85-100%
CamMocTosTebHas TeMsl 3amannii 36 -48
paboTa
HToro nmo Texymieii padote B cemecTpe 51-80
[Ipomexyrounas |20 Teopernueckuii Borpoc|21 6aji (moporoBoe 3HaYCHHUE ) 21-40
aTTECTALUS (100% 40 6an10B (MaKCHMAJIbHOE 3HAYCHHE)
(3ager) /6amnoB  |[Ipaktrueckoe 3aganue (20 6a110B (IOPOrOBOE 3HAYECHHE) 20-35
IIpUBEE 35 6a/u10B (MakCHMaJIbHOE 3HAUCHHE)
HHOU Ketic-3agaua 10 6an110B (TOPOrOBOE 3HAUCHUE) 10-25
IIKaJIbI ) 25 6ay10B (MaKCHMAJIBPHOE 3HAYCHHUE)
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HToro mo npoMe:KyTo4HOM aTTecTanuu (3a4er) (51 —-100%
o
MPUBEACHHO
1 TIKase)
10-206.

CymmapHas oneHka no gucuumimie: CymMMa 0ajioB TeKyIIeld 1 MpoMexyTodHoi arTectanuu 51 — 100

0

9 cemecTp

VYuebnas padora| Cymma | Bupasl u pesynbraTsl Ornenka B aTTecTaluu Bamst
(BUIBI) OayoB y4eOHON paboThI (10 seens)
Texymmas 60  |Jlekimonnsle 3aHATHA |1 0. - MOcemenne 1 JICKITMOHHOTO 1-12
yuebHas paboTa (KOHCIMEKT) 3aHATUA
B ceMecTpe (12 3aHsaTwHif)
(mocermmenmne CemuHapckue 3auatus |1 6. - mocemenne 1 mpakKTHIECKOTO 28 -32
3aHITUH 11O (BBITIOJTHEHUE 3a/1aHUIl (3aHSATUS U BBEITIOJHEHHUE PaOOThI Ha 51-
pacnycaHuio U CEMHHAPCKOTO 65%
BBITIOJTHEHHE 3anatus) (15 3ansatuit) |2 6. — nocemenue 1 3aHATHS 1
3aJIaHui) CYIIECTBEHHBIN BKJIaJ HA 3aHATUU B
paboty Bceil rpymisl,
CaMOCTOATEHHOCTD U BHITIOJIHEHUE
pabotsl Ha 85,1-100%
CaMocTosgTeabpHas 3a oguno 3aganue ot 0,5 6. Ho: 17-20
pabota 1 6. (BemmonHEeHO 51 - 65% 3amaHui)
1,5 6. (BeImomnHEHO 66 - 85% 3ananuii)
2 0. (BemoxnaeHo 86 - 100% 3amanmuii)
Hroro o tekyiei pabore B ceMecTpe 51-60
Teoperndeckuii Bompoc |8 6. (TOporoBoe 3HAUYCHUE) 8-16
16 0. (MakcHManbHOE 3HAUCHHE)
[Ipomexyrtounas| 40 |Tect 6 6. (moporoBoe 3HaUYCHUE) 6-12
aTTeCTarus 12 6. (MakcIMaJIbHOE 3HAYCHHE)
(3K3aMeH) Brimonnenne 6 0. (moporoBoe 3HAYCHHUC) 6-12
MIPaKTUYECKOTO 12 6. (MakcuManbHOE 3HAYCHUE)
3aJTaHus
HToro mo nmpomMe;KyToYHOH arTecTauuu (3K3aMeHy) 20—-40
CymMapHasi OIeHKa MO0 JUCITUIUIMHE: CyMMa 0aJIJIOB TEKYIIeH M IpoMeKyTodHoH aTtTecTammu| S1 - 100

S5 MarepuajJbHO-TeXHHYECKOE, NPOrpaMMHOe W Yy4eOHO-MeToAuYecKoe
o0ecrieyeHne TMCUMIIHHBI.

5.1 YueOHas uTeparypa
OcHoBHasi yueOHasi IuTEpPaTypa

1. KykoBa, A.I'. MonekynsipHast OMoI0Tus: y4eOHUK C YIPaXKHEHUSIMHU U 3a/1adaMu /
A.T. Xyxosa, H.B. Kusuuenko, JI.I'. 'opoxoBa. — Mocksa; bepnun: [lupekr-Menua, 2018. —
269 c.: mi., Tabn. — Pexxum mocTymna: mo mojanucke. —
URL: http://biblioclub.ru/index.php?page=book&id=488606 (mara obpamenus: 16.10.2020). —
bubmuorp. B kH. — ISBN 978-5-4475-9674-3. — DOI 10.23681/488606. — TeKcT: 2JI€KTPOHHBIM.
2. Xumynes, N1.®. O6mas 1 MosiekysipHas reHeTuka: yueoHoe nocodue / U.d. XKXumynes;
otB. pen. E.C. bemsiera, A.Il. Axudnes. — 3. 4-e, crepeotur. 3-my. — HoBocubupck:
Cubupckoe yHuBepcUTETCKOE M3AaTennbeTBO, 2007. — 480 ¢. — Pexkum gocTyna: 1o nojamnucke. —
URL: http://biblioclub.ru/index.php?page=book&id=57409 (nara obpamienus: 16.10.2020). —
ISBN 5-379-00375-3; 978-5-379-00375-3. — TekcT: 31€KTPOHHBIN.
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JonmoaHuTebHAS YUeOHAsl JIMTEpaTypa

1. Mangens, b.P. OCHOBBI COBpeMEHHOM reHeTUKU: ydeOHOe TocoOue JUTsl yUaIuxcst
BBICIINX Y4eOHBIX 3aBeneHuit (OakanaBpuar) / b.P. Mangens. — MockBa; bepnun: [{upekt-
Menua, 2016. — 334 c.: un. — PexxuM goctyna: 1o nojAnucke. —

URL: http://biblioclub.ru/index.php?page=book&id=440752 (nata obpamenus: 16.10.2020). —
bubnmorp. B kH. — ISBN 978-5-4475-8332-3. — DOI 10.23681/440752. — TeKkcT: 37€KTPOHHBIMA.

2. Haxaesa, B.W. [Ipaktuueckuii kypc oOmieit reHeTukn: yaeoHoe mocooue / B.M. Haxaesa.
— 3-e u3n., crepeorun. — Mocksa: @nunta, 2016. — 210 c. — Pesxxum ocTymna: mo noAmnucke. —
URL: http://biblioclub.ru/index.php?page=book&id=83544 (nara obpamienus: 16.10.2020). —
ISBN 978-5-9765-1204-7. — TekcT: 3J1€KTPOHHBII.

3. Boxkosa, B.I1. OcHoBbl renetnku : npaktukym / B.I1. boxxkoBa. — Mocksa : [lapangurma,
2009. —272 c. : un., Tabm., cxeM. — (CrenmanbHas KOPpPEKLMOHHAs TeJaroruka). — Pexxum
nocryna: o noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=210527 (nata
obpamienus: 16.10.2020). — ISBN 978-5-4214-0001-1. — Tekct : 3neKTpOHHBII.

5.2 MarepuajibHO-TEXHUYECKOEe U NMPOrpaMMHOe odecnedeHue
TUCUMIIMHBI.

VY4yeOHble 3aHATUS 10 AMCUUIUIMHE MpoBoaATcs B yueOHbIx aynutopusx KITIM Kem[Y
yaeOHoro kopmyca Ne5 (yn. Ky3nemnosa, 1. 6):

219 JlaGopatopusi OuoJIOrMH 4YejiOBeKa. YdcOHas aynutopus (MyJIbTHUMEIWHHAS) s
MIPOBE/ICHUS:

- 3aHATHUI JTEKIUOHHOTO THUTIA;

- 3aHATUH 1a00PaTOPHOTO THUIIA;

- TPYNTIOBBIX M UHIUBUIYaTbHBIX KOHCYIIBTAIINNL;

- TEKYILEro KOHTPOJISA U IPOMEXKYTOYHON aTTeCTalllu.

CrnenuanusupoBanHas (yuedHasi) Me0eJib: TOCKa MeJoBasi, kadeapa, CTOJbI, CTYJbSI.
OOopynoBanmne Jjs TpPe3eHTAIMM Y4eOHOr0 MaTepuaia: cmayuoHapHoe - HOYTOYK,
MIPOEKTOP, TEJIIEBU30P.

JlaGopaTopHoe 060py10BaHUEe U MaTepUaJIbl: MUKpocKoIibl (10 1mIT.), BeChl, MpenapoBabHbIMA
CTOJIUK, XOJOIUIIbHUK, TATPOMETPHI (2 MIT.), MaTepUabl I JaOOPaTOPHBIX paboT (XUMHUYECKast
IIOCYZla, PEAKTUBBI, XUPYPTUUECKNE MHCTPYMEHTHI, Ipenaparbl), pOCTOMEP, MUKPOI03aTOPhl U
HAaKOHEYHMKH, CUYETHBbIE Kamepbl [opsieBa, HaOOp Ui OmpeneneHus TPYNI KpOBH, HAOOp Uis
OIIpCACIICHUA MOYCBHUHBI, GGHKOB HT.O.

YuyeOHO-HAT/IA/AHbIE MOCOOMSI: TUIAKaThl U JEMOHCTPALMOHHBbIE TAONUIBI ISl TPOBEICHUS
JICKOUOHHBIX W HNPAKTHICCKUX 3QHSATHH 110 JUCHUITIIUHE «MoneKyn;{pHa;I 6HOHOI‘I/I}I )41
TEHETHUKA.

Hcnoan3yemoe nporpammuoe odecneduenue: MSWindows (MicrosoftimaginePremium 3 year
1o cyonuueHn3noHHomy gorosopy Ne 1212/KMP ot 12.12.2018 r. no 12.12.2021 r.), LibreOffice
(cBoOomHO pacmpoctpansemoe [10).

HNuTepHer ¢ odecnevyennem gocryna 8 JHOC.

5.3. CoBpemeHHble TmpodecCHOHANBbHbIE 0a3bl JaHHLIX M HH(GOPMALMOHHbIE
CIIpaBOYHbIE CHCTEMBI.
1. [Ipe3eHTaruu mo MOJEKyJISIpHON OHoJIOTHH. - Pexum goctymna:

http://molbiologysite.narod.ru/presentation.html
2. buonorus gyenoseka. - Pexxum goctyna: http://obi.img.ras.ru/humbio/default.htm
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3. Marepuansl JeKIUW, YUTaeMbIX B TUMUPSA3EBCKON akaJeMUH, a TAKKE UHTEPECHBIC
MaTepUabl O Pa3IUYHBIM MPoOIeMaM IreHETHKHU, MOJICKYISIPHONH OMOIOTHH, OMOTEXHOIOTHH,
CEJIEKIINN U CEMEHOBOJICTBA. - hitp://genetics.timacad.ru/works paperl.htm

4. Pecypc «ba3za 3HaHUN TMO OWOJIOTMM YEJIOBEKa» CONEPKUT YUYEOHHKH IO MOJEKYISPHOU
OMOJIOTMM  YeJOBEKa, OWOXMMHH, (U3HOJOTUHA, TEHHOM M OCJIKOBOM WH)XCHEPUH -
http://humbio.ru/

5. CaitT, MOCBSIIEHHBIA MOJICKYJIIPHON OMOJIOTHN. DJIEKTPOHHBIC YICOHUKH, MOHOTpaduH,
nyOJIMKaLKy, OIMCAaHUS METOIMUYECKUX MOIX00B. - Pexxum poctyna: http:// www.molbiol.ru.

6. buomonekymna. - Pexxum moctyma: https://biomolecula.ru/

7. IlocTHayka. - Pexxum nocrymna: https://postnauka.ru/

8. DmeMeHTHI 00IbIION HayKH. - PexxuM goctyna: https://elementy.ru/

6 Unble cBegeHus U (MJIM) MaTepHUAJIbI.

6.1.IIpumepHbIe TeMbI MICbMEHHBIX Y4eOHBIX padoT

Tembl pedepaTos

1. Hcropust OTKPBITHS U U3YYE€HUS HYKJIEHHOBBIX KUCIOT. POJNb pycCKUX YUEHBIX.

2. AMJHOKHUCIIOTHI ¥ TIENTH/IBI B TPOMBIIIUIEHHOCTH M MEHUIIIHE.

3. Benku v ux QyHKINM B OpraHusMe.

4. Knaccudukaius npocTsix, CA0KHBIX OEIKOB U UX OMOJIOIHYecKas pOJib.

5. OO6mras xapaKTEepPUCTUKA METOJIOB TE€HETHICCKON HH)KCHEPHUH.

6. Pectpuxkuus JJHK. Pectpukrassr.

7. I'ubpuan3anuu HyKJIEMHOBBIX KUCIIOT.

8. [Tommmepasnas nenHas peakmus (ITLIP).

9. Kmonuposanne /IHK.

10. OmnpeneneHue HYKICOTHAHBIX MOCHeAoBaTenbHOCTeH. Meton Makcama-I'mnbepra. Meron
Canrepa.

11. XUMHUUECKHUI CUHTE3 reHa.

12. [lony4yenue OMONOTMYECKH aKTHBHBIX COSAWHEHHWH: TOPMOHA POCTA YENIOBEKa, COMAaTOCTaTHUHA,
HWHCYJIMHA, HHTEP(PEPOHOB.

13. I'enetnueckas TpanchopMarusi.

14. [lomyuenmne TpaHCTEHHBIX paCTEHUM.

15. CtpykTypa, cCBOMCTBaA M (PyHKIIMH OOMEMOpaH.

16. MexaHu3Mbl MEMOPAHHOTO TPAHCTIOPTA (AKTUBHBIA U TAaCCUBHBIN TpaHCMEMOPAaHHBIN TIEPEHOC).
17. I'opmons! (knaccudukanus, MexXaHU3M JICHCTBUS ), ONOIOrHYecKoe 3HaYCHHUE.

18. IlenTunHble TOpMOHBI. XapakTepUCTHKA BaKHEHIINMX MpeacTaBuTeneil. MexaHu3M IeHCTBHS
MENTHIHBIX TOPMOHOB.

19. CoBpeMeHHBIE TPEACTABICHHSI O CTPYKTYpE TeHa.

20. [TomyxoncepBatuBHBII Mexann3M OuocunTe3a JJHK (coBpemenHoe npencraienue). @epMeHTHI,
o0ecrneunBaroIIre STOT MPOIIecC.

21. O6mee nmpexacrasienne o OnocuuTeze PHK. Tpanckpunius y mpokapHor.

22. Oco0eHHOCTH TPAHCKPUIILHH Y DYKAPHOT.

23. HUctopus OTKpBITUS U N3yYeHHUS HYKJIEHHOBBIX KUCIOT. POJb pyCCKHUX YUEHBIX.

24, Huxnmraeckue HykieoTuabl (HAT®, il TD) u ux 6uogorudecKast poib.

25. 3HaveHue rmo0yISIpHBIX U GUOPUILISPHBIX OEITKOB B KHBOH MIPHUPOJE.

26. Benku-penentops! u penentopHas GyHKIUS 1a3MaTHUECKONH MEMOpaHBHI.

27. buoxumus nporpaMMupyeMon KIIETOYHON CMEPTH (aIllonTo3a) y )KUBOTHBIX.

28. buoxumus anonro3a y mpoKapHoT.

29. OcobeHHOCTH POrpaMMHUpPyeMO THOENH KIETKH y PaCTeHUH.

30. Perynsius akTuBHOCTH T'eHOB, 00ycnoBineHHas Mmoaudukanueit JTHK.

31. TTopsmwxnas JIHK sykapuot. Posib B peryisiuu akTUBHOCTH T'€HOB U SBOJIIOLIMKM T'€HOMA.

Uro u kak 3akonupoBaHo B MPHK.
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6.2. IlpuMepHble BONPOCHI M 3aJaHMsl / 3aJa4d VISl TNPOMEKYTOYHOM
aTrecTanun

Tabmuma 9 - I[lpuMepHbIE TEOpPETHYECKHME BOMPOCHI M TMPAKTHYECKHE 3aJaHus / 3aJadu K

JK3aMEHY

Paznensr u Tembl [Tpumepnbie Teoperudeckue | [IpuMepHble MpakTHYECKUE 3aTaHus
BOIPOCHI / 3aga4u

3akoHBl HaciemoBaHus. | MoHoTHOpHAHOE CKpemmBaHue. | 1. Kakme THIIBI TramMeT MOTyYT

MounorubpuHoe denoTumn u TCHOTHI. | 00pa3oBaThCcs Yy  pOAUTENEH  C

CKpeIIiBaHUE. AHanmu3upyroliee CKpeudBanue. | reHoturmamu AA, Aa u aa?
JomunupoBanue u  apyrue | 2. B cembe, Thme o0a poautens
B3aMMO/ICHCTBUS aJIIeIeH. UMENIM HOPMAJIBHBIA CITYX, POJUIICS

ryxoit pe6énok. Kakoil mnpu3HaK
ABNSIeTCS] JOMWHAHTHBIM? KakoBbI
TEHOTHUITBI BCEX WICHOB 3TOH ceMbH?
3. Myx4anHa, CTpamaromui
aJbOMHU3MOM, JKEHUTCS Ha
3I0POBOM JKEHILMHE, OTel KOTOPOM
cTpaman  anbOmHM3MOM.  Kakmx
JeTel MOXXHO OXHAATh OT 3TOTO
Opaka, ecii y4ecTh, YTO aTbOMHHI3M
HACJIelyeTcsl  KaK  ayTOCOMHBII
PEIECCUBHBIN MpHU3HAK?

4, INomyGormnaserit My’>KIHHa
JKEHWIICS Ha Kaperjia3oil J>KCHIIWHE,
MaTh KOTOPOHW WMeJa TOoyOble
raza. Ot 3roro Opaka poawiiach
romyOormaszas J04b WM Kaperyia3blit
ceiH. OmpenenuTh TEeHOTUIBI BCEX
YJIEHOB CEMBH.

5. CuOupckuii JIMHHOIICPCTHBIH
KOT Backka  ckpemmBaics — C
cocencko komkol Mypkoil. B
pe3yapTaTe 3TOTO0  CKPEUUBAHU
ponuiuch 4 KOPOTKOUIEPCTHBIX U 2
JUTHHHOIIIEPCTHBIX KOTEHKA.
W3BecTHO, YTO y KOMIEK KOpPOTKast
IepCTh — JAOMHHAHTHBIN TPHU3HAK.
Onpenenute TreHOTUNBI  Bachkw,
Mypku 1 Bcex KOTHT.

3akoHbl HacnemoBanus. | [lomuruOpuanele ckpemuBanus. | 1. Y apo30duisl KpacHBIN LBET IJia3

[NomuruOpumHbie 3aKoH HE3aBHCHMOTO | H HOpPMAaJIbHBIC KpPBbUIbs -
CKpEITBaHUS. HacJlIeq0BaHHs MIPU3HAKOB. | IOMUHAHTHBIC Tpu3HaKu. Kakoe
BzanmopeiicTBHE TEHOB. IIOTOMCTBO MOKHO OXXHIATh, €CIIH

CKpPECTHUTh TOMO3UTOTHYIO

KpacHOTJIa3y1o CaMKy c

3a4aTOYHBIMH KPBUTBSIMHU c

OenornaspiM  caMIlOM, HMEHOIIIM
3a4aTOYHBIC KPBUIbS?
2. CxpemnmBaimuch BBICOKOPOCIBIC

KpaCHOTUTOAHBIC (moMUHaHTHEIE
MIPU3HAKU) TOMATHI, T€TEPO3UTOTHBIC
10 oboum MpU3HAKaM, C

HHU3KOPOCJIBIMU  KPACHOILUIOJHBIMU
TOMaTaMH, TEeTEPO3UTOTHBIMU 10
BTOpOMY NpHU3HAKY. B pesynbrate
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Pazensl 1 TeMbI ITpumepHbIe Teopetuueckue | [IpuMepHbIe MPAKTUYCCKUE 3aTaHUS
BOIPOCHI / 3aga4u

3TOr0 CKpeuiuBaHus mHoiaydeHo 620
moTOMKOB. CKOJBKO Cpefl HHX
Oymer TeTepo3uror 1Mo obouM
MPU3HAKOM U CKOJIBKO TOMO3HUIOT 10
000MM MpHU3HAKaM?

3. TIATHUCTBIA KOT C 3arHyTHIMH
yIIaMH CIIAPUBACTCS C OAHOLIBETHOM
KOUIKOM CO CTOSYMMHU yIIaMu. Y
KOIIIKA POOWIIOCH 7 KOTAT: 6 —
IIATHACTBIX M 1 — omHOBETHRINA. Bee
KOTATa MMEIOT 3arHyThle  YIIW.
Kaxwne TIPU3HAKH OymyT
JTOMUHAHTHBIMU? Ompenenure
TEHOTHUIIBI POAUTENCH U TOTOMCTBA.
4. TeMHOBOJIOCHIH, OOJBIICTIA3BIH
JIeBIIIa JKEHUTCS HA CBETIIOBOJIOCOH,
Oompmiernazoii  mpasme. Kakosa
BEPOSITHOCTh  POXKACHUS B 3TOH
CeMbE CBETJIOBOJIOCOTO  peOEHKA
JeBIIX C OONBIIMMH TJIa3aMH, €CIH
W3BECTHO, UYTO MaTh MYXKYHHBI
UMena  CBETJIbIC BOJIOCHI u
MaJICHbKHE TJ1a3a, a OTeI KEHIIMHBI
obmaman  TEMHBIMH  BOJIOCaMH,
MQJICHBKHUMH  TJIa3aMd H  OBLI
JIEBITION (TEMHBIE BOJIOCHI, OOJIBIITHE
rmasa W yMEHHE IIydlle BIAIETh
NpaBod pyKOH — JOMUHAHTHBIE
MpU3HaKM)?

5. Kapernaspiif, miIyxoil neBia
JKEHUTCS HA TOTyOOTIa30M MpaBIie ¢
HOPMAaJIbHBIM ~ CIyXOM. Y  HHX
poaMIIach A0Yb JeBIIa

ronybormazas u riayxad. KaxoBbl
TEHOTHUIIBI BCEX YICHOB 3TON ceMbu?
KakoBa BeposSTHOCTH pOXACHHUA B
ITOW CeMbE Kaperjia3zoro peOEHka ¢
HOPMAJIBHBIM ~ CIIYXOM H  JIy4IIe
BJIAJICIOLIUM paBoi pyxoit?
N3BecTHO, uUTO Kapwil 1BET TJias,
HOPMAJTBHBIN CITyX ¥ YMEHUE JIyYIIe
BIAJETh TPaBOM pYKOH SBISIOTCS
JIOMUHaHTHBIMHU PU3HAKAMHU.

CocraBurenb: JXykoBa AHnHa ['‘eHHanbeBHa, JOKTOp OMOJIOTHUECKMX HayK, Mpodeccop
Kagepbl eCTECTBCHHOHAYYHBIX AUCIUIUINH
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