[Tpunoxenne k OOIT COO MAOY COIL Ne 8

PACCMOTPEHO U PEKOMEH/TOBAHO

K YTBEPXKACHHUK) HA 3aCeJIaHWH TICAArorHuecKkoro

COBCTA

lIpotokon No 1 ot «29» asrycra 2024 .

- HupexTtop 1

YTBEPX/IEHO

JIBI

_H.B. Cyxanosa

<% 3y e o 2024 r.

npukas Ne 390 ot 02.09.2024 r.

Pabo4as nporpamma 31eKTHBHOI0 Kypea

«MouiekyasipHas 6Hoorusi. OCHOBBI FTeHETHKH H CeJIeKLHU»

10 xkmacenl

Ha 2024-2025 y4yeOHBIH roj



Ilnanupyemerie pesysanrarsr
JluanocTnpimMu pesynbratamu o0ydenus Kypey «Peruenne 3a/1av BBICOKOIO YpPOBHS
CHOKHOCTH TI0 ICHETUKE 1 MOJIEKYJIIPHOI GHoNorum» B 10 Kiacce siBISroTCs:
u peanr3anmysl dTHYCCKUX YCTAHOBOK 110 OTHOIIEHHIO K 6HOIIOI‘H‘-I€CKHM OTKPBITH M,

HCCACHOBANHAM U UX PE3YJIbTATaM IPU3HAHHS BEICOKOM HEHHOCTH JKH3HH BO BCeX
¢ INPOABJICHHMAX, 3NMOPOBbA CBOETO M JPYIHX JUHOAEH, peald3arimn YCTaHOBOK
310pOBOTO  00pasa JKU3HM, C(OPMHDPOBAHHOCTH [TO3HABATENHHEIX MOTHBOB,
HAlPaBICHIBIX HA MOJTYYEHUE HOBOIO 3HAHHS B OGIACTH GUONOIHMH B CBSSH C
OymymieHl JesTeNbHOCTBIO WM  GBITOBBIMM Ipo0JIeMaMu, CBA3aHHBIMA  C
COXPaHCHHEM COOCTBEHHOIO 3I0POBES U SKOIOTHYCCKOL 0€3011aCHOCTRIO.

Mertanpeamernsivu pesyabratamu Kypca B 10 xnacce sismstrores:
" MaBarh OUpPENeNCHHS IOHATHSM, KIACCHMDULUPOBATD, HabI0/1aTh, MPOBOLUTE

OKCHICPUMCHTBI, JIeNaTh BHIBOABI M 3aKIIOYEHUS, CTPYKTYPHUPOBATh MaTepuall,
OODBACHUTD, JIOKA3bIBATE, 3AlIUIIATE CBOH WICH, YMCHHE paboTarh C pasHBIMU
MCTOYHUKAMM  OMONOIMYECKOi  uMHAOPMALMK:  HAXOINT OHOJIOTHYECKYIO
HHOOPMALIMIO B pasiIHYHBIX HUCTOYHHKAX, aHalH3UpOBATh W  OLEHUBATH
MH()OPMAIHUIO, NPeoOpazOBLIBATE uHGOpManmio U3 ojHoH (GopMEI B IPYTIyIo,
CIIOCOOHOCTh BEIOHPATH 1ETEBBIC M CMBICTIOBEIE YCTaHOBKM B CBOMX IEHCTBHSIX H
HOCTYIKAX 1O OTHOIICHHIO K 3KHBOH IIPUPOJIE, 3MO0POBLIO CBOEMY H OKPYKAIOIIHX.

Ha npeamernom yposue B pesyibrare 0cBOCHMS Kypca o0ydJaromunecs Hayqyares:

" IONL30BATBCS  3HAHMEM O OHONOIHYECKMX —CHCTEMaX Ha  KIETOYHOM W
MOJICKYJISPHOM YPOBHSIX B OOJIACTH LUTOJIOTHH U FSHETHKM;

" O00OCHOBBIBATE MECTO M pOIb MOJIEKYJIIDHOH OHOJIOTMH B  IIPaKTUYECKOMH
ACATEIBHOCTH JIIOJICH, PA3BUTHH COBPEMEHHBIX TEXHOIOIUIA;

" BIANICTH IpUEMaMM  pabOTEl C  pasHBIMH  MCTOYHMKAMH  GHONOIMYECKO
UHGOPMAIMH:  HAOIIOCHHE, abcTparnpoBanwue, CuCTeMaTu3alus, AeIyKLHs,
YCTAHOBJICHHE CBA3M MEX1y (GopMamMu u (QyHKIHIMY, NEPEBOUTE U3 OJHON
(GopMBI B ApyTryIO;

" TNPHUMEHATL METOIBI(HAaOMIONEHUEe, HKCHEPUMEHT, U3MEPEHNE) sl MPOBE/CHIUS
MCCIIe/IOBAHMH JKUBBIX O0BEKTOB H OOBSICHEHHS HOTyICHHBIX Pe3yIbTATOB;

" 00palaThcs ¢ KUBBIMU CHCTEMAMHE W TeXHHYCCKUMM YCTPOUCTBAMH;

" IPU3HABATH HEOOXOMMMOCTh M3YHYEHUSI M MPOIOIIKEHHS MCCICIOBAHAN B 0BIACTH
MOJIEKYJIAPHOM OHoNorny u npoexra «[ eHOM uenoBeKa:

" HUCHOJB30BAHHME  IPHOOpPETEHHBLIE 3HAHWN W YMEHMH B  IOBCEJIHEBHOM
AUSHANUISIOLNEHKHA  TIOCNIENCTBUUA  BBEJEHHMS METOHOB TeHHON HHXKEHEPHH,
KIIOHUPOBAHWS B [IOBCE/IHEBHYIO KHU3Hb.

Ha npeamernom ypoBme B pesyisrare 0cBOeHus Kypca obyuarowueca noayuam
BO3MOINCHOCHIL HAYYUMbCH:
" cobmodams mepul npounaxmuxu HACNeOCMBEHIbIX, GUPYCIbIX 3A601e8aHUT;



= oyenueame OMuUYECKUE ACHEKITol uccnedoeanyti € obracmu MONEKYAAPHOU
senemuKy i Guomexionozuy (Knonuposaliue, UCKycemeenioe onnodomseopenue);

= guidenAamb scmemusecKkue 00Cmoulcmed 06LeKmOo8 JICUBOT NPUPOODL

n  ocoznanno cobLoddmb OCHOSHbIE npuNyunel U Npasiid omHOWENUs K JICUeoU
npupooe;

" OpUENMUPOBAMBCSL 8 CUCTMEME MOPANLILIX HOPM U YEHHOCmEL NO OMHOueHue K
cobemeeriomy 300posslo U sxono2uteckol besonacnocmu.

COJIEP’KAHUE KYPCA

L4
Cojiepxanue padoyeit nporpaMmel pa3paboTaHo Ha OCHOBE!
1.DejiepanbHOro rocyiapeTBEHHOTO 06pa3zoBaTeNLHOr0 CTanaapTa GO,
2. CO0OpHUK DIIEKTUBHBIX KypCOB Ne 4. buosorus (IpoduisHOES obyuenne). M3nareibCcoB
«JIpoda». Ilporpamma BIEKTHBHOTO kypca «OCHOBBI MOJICKYJISIPHON TEHETHKH |
reHEeTHICCKOU HHKEHEPUI.
Beenenue — 2 yaca
| Beedenue 8 31eKmusHblii npeomemn

Pecypcs! yaebHOro ycrexa: 00yqeHHOCTh, MOTUBAINA, MaMsTh, BHAMAHHE,
MOIAITBHOCTD, MBIIIUICHHE, NeATETbHOCTD. KoHTpPOIIB, CAMOKOHTPOIIb.

MoTHBALS Ha YCIIeX: MATPHIA MEIMBH/YAIBHOTO YCIIeXa, MEUBUAyanbHas
IporpaMMa pasBUTH 0011eyueOHBIX HABBIKOB.

2 Pewenue 3a0a4 no meme
«Ocrosivle c8OTUCMBA JCUBO20. Cucmemnas Opeanu3ayus HCUsHuY - 1 yac

3axpenJienye OCHOBIOIO CONEPKAHMI TCM B X0/I¢ PEIUCHHH OHOJOrMIEeCKHX 32/1a49:
BHOJOTHS - HAayKa O KU3HA ¥ ee 3aKOHOMEPHOCTAX. Ilpemamer, 3anauu, METOIBL U
sgauenue Omosnoruu. Ceash OHonorsu ¢ JPYTUMHM HayKaMi, €€ MECTO B CHCTEMEC
eCTECTBEHHOHAYIHBIX ¥ OHOJOIMYCCKUX AUCIHILIMH. Buonordss B CHCTEMC KYJILTYPBIL.
MecTo 610MoTHH B GOPMUPOBAHAY HAyIHOI'O MAPOBO33PEHMS HayqHOM KapTHHBI MUPA.
OcHOBIble TPU3HAKH XUBOro. OnpeaencHne IOHATHS KU3HB». bronoruyeckas
dopma CyIIeCTBOBaHM MaTepHUH. VpOBHE OpraHM3allii KUBOUW MATEPHI M MPHHIIMIIET ux
BBIJIETICHUAL.

Ocnopubie nousrusi. brosorus. XXusnp. OCHOBHBIC MPH3HAKK HKUBOTO. YpoBHHI
oprasu3alyy KUBOU MaTECPUH. Merossl u3ydenus B omonornu. Kierka. TxaHb. Opras.
Oprasusm. [lormynsmus 1 BUA. Buoreonenos. buocdepa

Paznen 1. Pemenne 3aaa4 no reme «MoJiekyasipHast oposorusin-0 4acoB

JakpelicHue 0CHOBHOIO CO/IEPHKAHNSA TeM B XON€ PEIMIEHMA OMOJIOrHYeCKHX 3a/1a4:
1 Xumuuecxuii cocmas knemxu. HeopeanuiecKue sewecmed. ,
XpMEUecKue SIeMEHTHl I WX poib B KieTke. Heopranmdeckue BEIICCTBa u WX
poNb B SKHM3HENESTENBHOCTH KICTKH. Boma B KIeTKe, B3aMMOCBS3b €€ CTPOCHH,
XUMITECCKITX CBOMCTB 1 Guonormdeckoit pony. Conu HeOpraHuIeCKkux KHCIIOT, UX BKI&J B




obecrevenne KUHSAESTEIEHOCTH KISTKY 1 Ho/yiepxkanue romeocrasa. MoHE! B Kierke,
ux Qynkiun. OCMOTHYECKOE aB/eH e 1 Typrop B knetke. bydeprnie ciucrems! kieTiu.
2. Xumuneckuii cocmas knemiu. Y2neeoou. Junuow,

Yraesonsl B Ku3HEHESTEILHOCTH PACTCHHH, JXKMBOTHBIX, IPUGOB U Gaxrepuii.
CTpYKTypHBIE ¥ (yHKIHOHANBHBIE OCOBEHHOCTH MOHOCaXapujioB W IHCAXapUOB.
brononumepsr - HOJTHCAXAPUALL, CTPOCHUE W OHOIOTHYECKAS! POITE.

Kupel m nununsl, ocobennocTy wx CTPO€HHs, CBs3aHHbIC ¢ (PYHKIIMOHAILHOMN
aKTUBHOCTBIO KJIETKH.

3. Xumuueckuii cocmae knemxu. Benxu,

Opranmdeckue BemecTBa KIeTkH. buomonnmeper —  Genku. Crpyxrypnas
Opranusainusi 0enKoBBIX Monekyl. Crolcra Genkos. Hewarypamus u pemaryparnus —
OMOJIOTHYECKUH CMBICI U 3HAYEHTe, DyHKIHM GEIKOBBIX MONCKYIL. DepMeHTHI, UX POJb B
00ECTIeYeHHH MPOIECCOB KMZHEAESTCIBHOCTH. Knaccudpuxarms hepmenron

4-3. Xumuueckuil cocmas knemxu, Hyxneunossie kucnomor.

HyxnennoBble KuCIOTEI, X pons B knerke. Mcropus usygenus. JTHK — MOJIEKyJia
XPaHCHHUST  HACHEACTBEHHOH  MHQOpPMAIUHL. CrpykrypHas  opramwsamms  JIHK.
Camoynsoerne JIHK. PHK, ee BHjbI, 0cOGHHOCTH CTPOCHUS U (PYHKIIHOHUPOBAHUS

AT® — ocuoBHOI AKKYMYISITOp dHEprud B kietke. OcobeHHOCTH crTpoeHus
Monekynsl ¥ ¢pynknun AT®. Buramuspl, CTPOCHHE, UCTOYHUK IOCTYIJICHHS M POJIb B
OPTaHU3ME U KIETKE.

6. Konmponvnas paboma no pasdeny «Monexynapnas buonozusny

OcHoBHBIC  NOHSITHH. AMUHOKHCIIOTEL AHTHKOmOH. [ HAPODUIBLHOCT.
I'unpothobuocTs. ['mukonporennsr.  I'yanum. Henatypaums.  JIHK.  Kojon.
Kommemenraprocts.  Jlunonporenip:, Jloxyc. MakpoanemenTsl.  MHUKPOIIIeMEHTEL
Mownomep. Hyxneonporeussl. Hykieotun. Ocmoc. [Momamep. Tlomunenrun. [Menruanas
cB3b. PHK. Tumun. @epmentsr. Iurozumn. Ypamu.

MexnpeiMernble CBSI3H. Heopranuueckas xumupsg, Xumugeckue BIEMEHTHI
nepuoeckort cucremsl J[.M. Menjeneesa. Mone! (kaTHOHDBI i aHuoHLI). Bozma u japyrue
HEOpraHMecKkue BEIUICCTBA, CTPOCHUE MOJIEKYIT i CBOMCTBA. Jluccommalys JJIEKTPOIHUTOB.
Opranuyeckas xumus. OCHOBHBIE IDYIIIbI OpraHM4ecKux CcoeiMHeHHH. bBydepuble
pacTBophl. Pusuka. Ocmorudeckoe nasnenue. Juddysus u ocmoc.

Pasjpen 2. Pemenue 3a1a4 no teme «Muronorusny» -11 gyacon

3axpenjenne 0COBHOIO COfEPKANAS TEM B X0/1€ PelIeHHsl GHOIOIHICCKIX 3aja4:
1. Lumonozus kax nayka.

lpenmer, 3amaum ¥ MeTOAbI COBpeMeHHOM mmTONOrHH. MecTo UTOJIOTUU B
CHCTEMC CCTECTBCHHOHAYYHBIX M OMOJNOrMYeCKHX HayK. VICTOpHMS pasBHUTHS [HUTOIOLHS.
Teoperudeckoe u mpakTHYeckoe 3HAYECHHE [UTOIOTHYECKIX UCCIIEIOBAHUI B MeMIIUHEE,
3/IpaBOOXPAHCHHM, CCIICKOM XO3SHCIBE, JIeNe OXDPAHbl HPHPOIBI U IPYIHX cepax
YCIIOBEYECKON eI TeTLHOCTH.

Hcropust orxpreitie kinerxn. Kierounas teopust. OCHOBHBIE ONOYKEHMS HepBoi
KIeTOuHOH Teopuu. COBpeMEHHAs KIETOYHAS TEOPHS, ce OCHOBHBIE MOJIOKEHHS I
3HAYEHUE JUIsl Pa3BUTUA OHOIOTHH.

2 Cmpoenue knemxu u eé opzanoudot.

IInasmaTuyeckas MemOpana M 060JIOYKA KIETKH. Crpoenue MeMOpaHBI KIETOK.

lIpornkroBenne BelmecTs Yepes MeMOpaHy KiICTOK. Buibl TPAHCIIOpTa BEIECTB Yepes




[ATOIIA3MATHYCCKYIO MeMOpaHy KIeTOK (MacCUBHBIHN 1 aKTUBHBIH TPAHCIIOPT, SK301UTO3
# 3u1011T03). OcOOEHHOCTH CTPOCHI 060I104EK IIPOKAPHOTHUECKIX 1 HYKAPUOTHICCKHX

KJICTOK.
HHTOHH&?)MEI n €C CTpYKTypHBIE KOMIIOHEHTDI. OcHoBHOE BEUIECTBO [UATONNIa3MBL,

ero CBOMCTBa U QYHKLHM.

snpo mHTepdasHOM KICTKH. XpAMHUECKU COCTaB ¥ CTPOEHHE Alpa. 3HaueHye
sgpa B OOMeHe BEWICCTB N nepenave renerideckoi  mHMOpManuK.  SIPBILKO,
ocOBEHHOCTH CTPOeHUs ¥ QYHKIMH. XPOMOCOMBL, [HOCTOSIHCTBO ducia U (GOopMbl, TOHKOE
crpoenue. IlosTe 0 KapuOTHIIC. [ aruiow/JHBIHA 1 JIATUIOM AHBIA Ha0OPBL XPOMOCOM.

Anmapar [onsxua. Ctpoenne, PACTIOJIOKEHUE B KIETKaX JKUBOTHRIX 1 pacTeHuH,
dymxmpn  anmapara T'OJBOKK:  CHHTES [TONMCAXAPUIOB U JIMIKIOB, HAKOIICHWE M
CO3peBAHUE CEKPETOB (Genku, TUOAMBL, TIoJcaxapu/ibl), TPAHCIIOPT BEIIECTB, POIEL B
GopMupOBaHUU [LTa3MaTHIeCKOi MeMOpaHBl 1 JIA30COM. Crpoenue U QYHKIIM JTH30COM.

DujoniasMaTadeckas  Cerb (OLIC), ee THIIBL OcobeHHOCTH  CTPOCHMI
arpaHyIapHOM (rTajKoi) ¥ rpaHyIsspHOMU (repoxosaroif) DIIC. 3nagenne ramkoi S11C
5 cHHTE3e JIOIMCAXAPUIOB M IMIMAOB, MX HAKOILIEHMM M TpaHcIopTe. 3amdTHas
dymxus SMC (mzomsums 1 HeHTpaIN3alMsa BPEIHbIX UL KIETKA Berects). PYHKIIMA
mepoxosaroit DIIC (ygacrue B CHHTESE 6enKOB, B HAKOIUICHHH OENKOBBIX MPOJYKTOB 1
VX TPAHCIIOpTE, CBSI3b C APYIMH OPraHoM/[aMK 1 000MIOUKOM KIIETKH).

Pu60ocoMbl, 0COOEHHOCTH CTPOSHUS U POJIb B GuocunTese denka. IlomupubocoMBbL.

Bakyoms PacTUTEIBHBIX KJIETOK, HX 3HATCHHE, cea3b ¢ OIIC.

[LiacTHIBL: JEHKOIIACTBL, XJIOPOIIACThl, XPOMOIIIACTEL. OcobeHHOCTH, CTPOCHHE
¥ (QYyHKUMH IITACTHI. JIHK mmactun. T[TpoMCXOXKICHAE XIOPOIIACTOR. Bzaumnoe
npeBpalenie 1acTul.

MUTOXOHAPHUY, CrpoeHme (HapyXpas ¥ BHYTPEHIAA MeMOpaHBL, KPHCTHI).
Mutoxonapraisuse  JHK, PHK, pubOCOMBI, HMX POIb. DYHKIMA MHUTOXOHIPHIL.
[umoTe3sl 0 NPOUCXOXKICHUH MHTOXOH/IPHiL. 3HaYeHNE BOSHUKHOBCHHMS KHCIO-POIAHOIO
NBIXaHUS B 9BOJIONHUH.

KJIeTOYHbI LIEHTP, €ro CTPOSHME 1 (PyHKIHH. Opragous! JBrKeHus. KieTouHbe
BKITIOUEHMSI — HEIIOCTOSHHEIN Opralou KICTOK, 0coBeHHOCTH U (PYHKIIIH,

3. domocurnmes

O6Men BemecTs M oHepruu. Ilowsrne O MIIACTHECCKOM 1 SHEPreTUYECKOM
obmene. MotocunTes. Cperopas U TeMHOBas (asbl oTOCHHTE3a, OCHOBHBIC IIPOIECCEI,
NPOMCXOAAINLAE B OTH (azpl. OCHOBHBIE UTOI'HA ceToBoOi (assl - cunTe3 AT®, BLIIETCHNC
Kuciopona, 0bpazoBaHie BOCCTAHOBICHHOIO HUKOTHHAMMIAIeHMHInHYKIeoTrdocdara
(HAAD-H2). doropochopunuposanre.  Cymmapuoe  ypaBHEHHAC doTocHHTE3A.
[lepBuuHble MMPONYKTHI dorocunTesa. PoTOCHHTE3 H ypoxKail CcelbCKOX03JHCTBEHHBIX
kynsTyp. IlyTd TOBBLIICHMA NPOLYKTHBHOCTH ~ CENIbCKOXO3SNCTBEHIbIX pacTeHHH.
K.A. TuMups3eB 0 KOCMAYECKOH POIM 3E/ICHBIX pacTeHmil. XeMOCHHTE3 U €r0 3HAUCHUC B

TIPUPO/IE-

4.  Dnepeemurneckuti 0bmen
Dneprerudeckuii OOMeH B KIETKe M €ro GUOIOTMYECKHI CMBICT. OTarbI
SHepreTHyeckoro obmeHa, NPUYPOUIeHHOCTR ITHX IIPOIECCOB K ONpPENe/ICHHbIM
CTpYKTypaM KIeTKH. 3Hadenue muroxonapuit 1 AT® B 9HEPIETHICCKOM obMmeHe.



5-7.  Buocunmes 6enxa
BuocunTes Genkos B KieTke u €ro 3Hadenue. Poib renos B GuocunTese Gelkos.
I'enernyeckuit xom u ero CBOHCTBA. JTambl buocwHTe3a Geixa, Peakuun martpuaroro
cuHTe3a. Perynsiuus cunrtesa 6enxos. l'en-perynsarop, I'€H-OIIEPATOP, CTPYKTYPHLIE TeHEL,
UX B3aumonencrsue. llpunuun obparHoii cssu B PEryIsuiy QyHKIIHOHHPOBAHUS [EHOB.
CoBspeMenHbIe IpeACTABIEHIS 0 OPHUPOJIE I'eH.

8. Tunwr denenus knemox

KV3HEHHBIM IMKI KIETKH U ero »Tanmi. [loproroBka xierku x nenenmio —
HHTEp(asa, ee NepHojIbI (IpecunTeTHYeCKHiL, CHHTETUYECKUH, MOCTCHHTETHIECKHIL).,
buonoruueckoe 3nauenme uHTEpQasbl. AnonTos. MUTOTHUECKUH UKL

AMHTO3 W ero 3mauenme. Mutos - LIMTOJIOTHYECKass OCHOBA Oecoyioro
pasMHoxeHus. Daszpl MuTO3a, HX XapaKkTepucTuka. CTPYKTYpHBIE W3MEHEHHS WU
¢usmonoruyeckme ocobennocTy OPraHOH/IOB KJICTKM BO BPeMsI MUTOTHYECKOIO JeJICHHSL.
Bepereno nenenms, crpoenme u ysxumm HuTel Beperena. Buomormueckoe 3HaYeHne
MHUTO34.

Meiios - nuronormueckas ocHOBa NONOBOIG pasmHOXenud. Ilepsoe menenme
MeH03a, ero (asbl, MX XapaKTepUCTUKA. YMEHbIICHHe qucI XPOMOCOM KakK pPe3yjbTar
liepsoro nenenus. Bropoe jenenne meitosa, hassr, nx XapaxkrepucTuka. buonorugeckoe
3HaYEHHUE MeHo3a.

a becnonoe u nonosoe pasmiooicenue.
Dopmbl B CIIOCOGB pazsMHOKENHs OpranusMoB. becronoe pasMHOXeHue, ero
BH/IbI 1 3HaYeHue. [Tonosoe pasMHOKeHNE, €ro BU/IBI 1 3BOTOIMOHHOE 3HAYCHHE. Obmas
XapaKTEPUCTUKA U OCOOCHHOCTH PA3MHOMEHUS OCHOBHEIX IPYIIIT OpraHu3MoB. PazsuTue
MY?KCKHUX M HCHCKHX TIOJNIOBBIX KJIETOK Y XXUBOTHBIX M PACTECHHUIA,

10.Onmozenes — unousudyanvnoe Paseumue opeanusMoe.

OnmojioTBOpEHe W ero THmbL. Omroforsoperre u pasBuTHE 3apoAbIIIA y
KUBOTHBIX. OCHOBHBIC STArlbl SMOPHOHATILHOIO PA3BUTUS SKHBOTHDIX, Bsanmoneiicteue
4acTel pa3sBUBAIONIEIOCS 3apOJbla. BHOreHeTHYECKHUi 3aKOH, €ro CoBpeMeHHas
uHTepnpeTanys. [loctamOpronansHoe pazeurue. Bpennoe rausnue ankoromns, HHKOTHHA,
HAPKOTUKOB, 3arps3HCHHA OKpYXXatolmleH cpeib Ha pa3surue 3apOJIBIIIA KUBOTHBIX H
YeJI0BeKa.

Obmias xapakTepucTuka U 0COGEHHOCTH PasMHOXCHUS BHUPYCOB, Oakrepuii,
BOZOpOCTEH, MOX000pa3HEIX, [anopOTHUKOOOpa3HbIX, TOJIOCEMEHHBIX,
TIOKPRITOCCMEHHBIX, IPHOOB 1 JMITaliHIKOB. CMeHa (a3 B KU3HEHHOM LHKIIE.

11 Koumponvnan paboma no pasoeny «l{umonozusy

OcHoBHbBIC HOHSTHSI. ABTOTPODBI. AMHHOKUCIIOTEI. AHAGOIUIM. AccumMusims.
AHTHKOJIOH. Anmapar Tonbmkn. AKTHBHBL TpaHcmopr. Aspobsr.  Bakrepuodarn.
buocuntes Genxa. Bpoxenue. Bakyons. Brmowenus. Tariommmbrit HaboOp XpPOMOCOM.
JumionEeii  mabop  xpomocom. [Iemn. l'enernyecknit  kox. TIenmom. I'eHOTHIL
Punpodumerocts.  Iuapodobrocts. muxonus. T nuKoxaimke. Inxonporennsl. [pana.
I'yanun. Henarypanus. JMccnMusmms, HHK. [eixarensuprit cyocrpar. Knerounoe
Avixanve. Kapuomnasma. Kara6omusm. Kucnopoynptit sram. Kojow. Kommnemenrapnocts.




Kpucrta. JIeHKOMIACTDI. Thisocoma. Jluronportenst. JIOKyC. Maxkpo371€MEHTEL. Martpukc.
MaTpryHbIH CHHTE3S. MeraGommsM.  MukpoTpyOoUKH. MuxpoduiaMeHTHL.
MuUKpOITEMEHTHI. Monomep. HyxieonpoTeuIbl. Hyxneotuy. OrnepoH. Opra"ouibl.
Ocmoc. Oneparop. IlnacTiIbL. [Tuaormros. ITomamep. TomumenTi. [lenTunHas CBA3b.
T[IpokapuoTsl. Pempeccop. Pu6ocompl. PHK. CIIAJL. Crpoma. CTpyKTypHBI€ TEHBL
Tpaucisiiys. TpaHCKPAIIIAA. Tpunmer. Tunakowum. Tuvun. Paromuros. DepMEHTEHL
XopomnacT. XpoMaTHH. XpomoruracT. XpoMocoma. [enrpuronu. [uromnasmMaraicckas
memOpana. L{ATO3MH. Vparun. POTOCHHTES. XeMOCHHTE3. DK30LHTO3. DHIOIUTO3.
DHnomazmMarTudeckas CeThb. DyKaproThl. Smpo. SaphIko.

Becronoe pasMHOXeHHE. DBereTarusHoe pasMHOXeHue. 3Urora. [lonoBoe
pazmuoxenue. ITloaxoBaHuMe. AmonTo3. JKM3HEHHBIA MK KICTKH. CriepMaTo30U/1.
Criopa. Slinexnerka. AMHATO3. Muros. Meitos. Ilentpomepa. Mnrepdasa. [Tpodasza.
Anadaza. MeTtadaza. Tenodasa. Bepereno MCICHHA. Bupanenr. I'eHepariBuas TKaHb.
[oMONOrMyHEle XpOMOCOMBL. [lBofiHOe  ONIIOAOTBOPCHHME. 3apoJIBIIIEBEIA  MEIIOK,
Konproramms. Kpoccurrosep. PemyKiponsoe  IEJICHHC. Crepmarorenes. (OBOreHes.
YKu3HeHHsH ML [ ameroQur. Criopodur. Buoreneruueckuii  3akoH. bmactyia.
Bracromep. Omnaog0TBOPCHUE. Onrorene3. BHyTpeHHee OIIOJOTBOPCHUE. Hapyxuoe
OINIOZIOTBOPEHHE. 3apO/IBIIIEBBIE JTMCTKH. Opranorenes. [lapTeHoreHes. DMOpHOHANILHOE
paspuTye. 110cTOMOPHOHATBHOS  PASBHTHE. Ouorenes. DKToIepMa. JHTOAEpMA.
Me3zojiepMma.

Mesgnpeamernble essizi.  Heopranpdeckas XUMUA. KuMyadecKrae 9SIEMCHTDI
nepﬂonmquKoﬂ cuctems! JI.W.Menzeneesa. Mousl (KaTHOHBI B agnoHbB!). Boma u fpyrue
HEOpraHMYECKHe BEIeCTBa, CTPOCHHUE MOJICKYT 1 cpoiicTBa. Jlucconuanust dJIeKTPOIUTOB.
Opranudeckass Xumust. OCHOBHBIC IPYIIIBL OpraHUUeCKUX COCTMHCHKH. bydepusre
pactBopsl. ®usuka. OCMOTHYECKOE nasnenne.  Jmbdysust m  ocmoc. boramvika.
OcoBGeHHOCTH CTPOEHHS! KIETOK PacTeHUH. OTnydus PACTEHUH OT XMBOTHBIX. 300JIOTHAL.
OcoBeHHOCTH CTPOSHHUS KIIETOK KUBOTHBIX. OTJA9HS JKMBOTHBIX OT PACTCHHH 1 IPHOOB

Boranuka. OcOOEHHOCTH CTPOCHUS M PasMHOMKCIM pacreHuil. BereraTuBHOE
pasmHOKerye. [Tpususku. Opramst pacTeHuii, Ux cTpoenue 1 GyHKIUA. Crpoenue IBETKA
— oprasa CeMEHHOIO PasMHOKCHHA. Ombutenune. 3oomorusi. OcobeIIocTH PazMHONKEHHS
JKUBOTHBIX DA3NMUHBIX CHCTEMATHYECKHX  TPYTIL. Criocobpl  OTUIOJOTBOPEHUA Y
JKMBOTHBIX. 1[0CTAIMOPUOHAIBHOE PA3BUTHE HACEKOMBIX. [{uka pa3BuTHs 3€MHOBOAHBIX.
Apatomis. OcoBeHHOCTH SMOPHOHATBHOTO PA3BUTHS JejI0BeKa

Pazxen 3. Pemenne 3aa4 no Teme «eneTuka» - 11 vacos

JakpenJienue OCHOBHOTO cojiep:Kaluy TeM B X0J¢ pelieuus OHOJOIrHMYECKHX 3a1a';

1-2-3. Hezagucumoe Haciedosanue npusiaxos E
IIpenMeT, 3aJaud W METO/IBl ICHETHKH. OcHOBHBIC pa3fieibl IeHeTHKH. MecTo
FeHETHKH Cpead OHMOJIOTHYECKUX HAYK. 3paueHye TeHETHKH B paspaborke IpoOIeM
OXpAHBI TIPUPO/IBI, 3PABOOXPAHEHIS, MCIULIHHEL, cennckoro xossiicrna. IIpakTHHaecKoe
3HAYEHUE TEHETHKH.



I'Mennens — OCHOBOIIOIIO’KHUK T€HETHKH. Mertos TEHETUYCCKOI0 aHAIIN3a,
paszpaboranmeii [Memnenem. [enerndeckas CUMBOJIMKA. IlpaBuna 3ammcu cxem
CKPCUIMBAHHSIL.

Hacnenosanue  npu MOHOIHOPUIHOM  CKpeNUBAHM, Hovmunanthple u
pelecCuBHbIC Npu3Haku. llepsrlif 3akon Mewmens - zakxon €AMHOO0pasus rubpHI0B
IE€pBOTo ToKoneHust. Bropoit 3akon Mennens - 3akon pacmierieHus. [IpaBuino yucToTs!
ramer. Lluronorndeckne OCHOBBI paciiemieHus IPH MOHOTHOPHIIHOM CKpEI[MBAHMUM.
Cratucruyecknii xapakrep pacierenus.

Ilonstre o remax u awiensx. OeHOTHIT # TeHOTHLL I'omosurora n rereposurora.
Paciennenre npu Bosspariom u aHAIM3UPYIOIIEM CKPCIIHBAHNH.

Hacnenogauue IPU JUTHOPHIHOM CKpPEIIHBAHMIH. Hezasucumoe KOMOMHUpOBaHue
HE34BHCUMBIX [1ap NPU3HAKOB - TpeTHH 3akoH MeHers. [MuTonornyeckue OCHOBEI
HE3aBHCUMOT0 KOMOMHUPOBAHKS AP IIPUHAKOR.

4-5.  Bsaumooeiicmeue annenvroix i HeAlNenblbiX 2eros.

Hacnenosanwe npu BzaumoneiicTsim aJICNIbHBIX  TeHOB. JloMHUHMpOBaHHe.
Henonuoe NOMHHUPOBaHHE, Konomuuposanwe. CeepxaomutupoBanue.
MHOXeCTBEeHHBIH ayuen3M.

 Bsaummogeiicteue HeamnenbHBIX TIeHOB. HoBooGpazopanus npm ckperusanmm,
OcobeHHoCTH HACIENOBAHUS  KOIMYECTREHHEIX npu3Haxos.  KoMIuimMmeHTapHOCTS.
Omnucras. INonumepus. MuoXkecTBeHHOE AccTBHE reHOB. lIpuMepnl MHOKECTBEHHOIO
JICHCTBUS TeHOB. BO3MOXHBIE MeXamH3MBl OGbSICHEHMS OTOr0 SBIEHHSA. |'eHOTUN Kak
LEJIOCTHASI UCTOPUYECKH CIOKUBIIALCS CHCTEMA.

0-7.  Xpomocomuas meopus naciedcmseniocnu,

SIBlleHHe CHEIUIEHHOTO HACHIEOBAHUS U OrPaHUYCHHOCTL TPETHEro 3aKOHA
Mennens. 3navenue pabor T.I Moprana wu ero mxons B U3YYEHUU SIBIEHUS
CHCIUIEHHOrO — HacmeposaHus. KpoccuHrosep, ero  Guonormyeckoe  3HaueHue.
[eHeTHyeckne KapThl XpOMOCOM. OCHOBHBIE TIOJOKEHHS XPOMOCOMHO TEOPUH
HacnencTsennocTy. Bxman mkonsr T.I.Moprana B paspaboTKy XpoMOCOMHOH Teopun
HACJICICTBEHHOCTH.

8-9.  Tenemuka nona.

I'enernka mona. Ilepruynsie u BTOPUYHLIC IIOJIOBBIE NPH3HAKHA. XPOMOCOMHAs
TCOpus onpeeienns nona. ['omoraMeTHbIi 1 rereporamMe s o, THIIb ompe/ie/IeHHs
nona. MexaHusM MOMJIepKaHUs COOTHOMIEHHS OO 1:1. HacrenoBanme npusnakos,
CLEIJIEHHBIX C ITOJIOM.

10.  3axonomepnocmu uzmenuusocmu.

WsmenuuBocts.  Kiaccupuxanms u3MeHYHBOCTH ¢ IIO3HUHUHK  COBPEMEHHOHI
re-HeTHKH.

Denorunuyeckas (MOJUPUKALMOHHAS | OHTOT€HETHYECKAas!) W3MEHYUBOCTE.
Hopma peakium m ee 3aBUCHMOCTH OT reHOTHIE. CTATHCTHYUSCKHE 3aKOHOMEPHOCTH
MOIA(QUKAIHOBHOH H3MEHIMBOCTH; BAPHALHOHHEIH PSI ¥ BapHAIllMOHHAS KPUBAsL.

I'enorunmyeckast (koMOGHHATHBHAS U MyTallMOHHAas) H3MECHYMBOCTh. SHAYECHHE
KOMOMHATHBHOH HU3MEHUYMBOCTH B OOBACHCHMM 9BOJIIOLIMOHHLIX IIPOIECCOB, CEICKIIHH
OpraHuM3MOB.  MyTallMOHHAS W3MEHYMBOCTD, €€ BHIbI. Myranun, WX IpUYUHLL



Knmaccudukarys MyTalui 10 XapaKkTepy J3MEHEHMs TeHOTHA (TEeHHBIe, XPOMOCOMHBIC,
reHOMHBIE, umonnasMamqecme). TMocneacTRUS BIMSHUS MyTarcHob Ha OPraHy3M.
Mepbl  3aIIAThL oxpysKatoneii  cpeipr  OT 3arpsI3HEHHA ~ MyTareHaMu. 3aKoH
FOMOJIOTHUECKHX  psaoB B HACIEACTBEHHON  M3MEHYHBOCTH. H..Basuiosa.

DKCIIEPUMCHTATBHOE TIOJLy YCHME My TalldH.

11.Tenemuxa 4enosexa

[emeruka delnoBeka. YeoBex Kak 00BLEKT TeHEeTHYECKHX pcCleIOBaHUH.
MeTo-bpl M3y4eHHs HacICICTBEHHOCTH YeroBeKa: TeHealormdeCKui, OIU3HEIOBBIH,
[ATOreHeTHIECKUi, THOPUI3aIHs COMATHYECKHAX KIIETOK.

HacnexcTBeHHbIe OONE3HH, HX PaclpoCTPaHCHHC B IIONMYyJISILMAX YelOBeKa.
Mepsl TIPOGUIAKTHKA HaclIeICTBeHHBIX saBosieBaniii denopexka. Bpennoe BIMIHNAC
ATIKOTOJsI, HUKOTHHA ¥ HAPKOTHHECKUX Bel[eCTR HA HACTEJCTBEHHOCTH HEIOBCKA.
MeIHKO-TeHeTHYeCKOe KOHCYIBTHPOBALHME. Kpuruka pachCTCKUX Teopuil ¢ TO3UIUH
COBPEMEHHOM I'eHETUKN.

Ocnopuble nousgTua. [eneTHxa. ['H6pUIOTOrMYECKIH  MCTO/L. HacneacTBEHHOCTD.
MamenuuBocts.  AlUtenb.  ANbTepHATHBHBIE — IPHIHAKH. Fenorun.  DeHOTHIL
["ereposurora. I'oMO3UroTa. [u6pua. JJOMAHAHTHBIA IPU3HAK. PereccuBHBIN MTPU3HAK.
AHagu3upylolee  CKPeIiuBaAHUE. BozsparHoe  CKpeUlUBaHUE. JlureTepo3urora.
[TomurubpuaHoe  CKpEUIMBaBUe. KoMITIMeHTapHOe — JeMCTBUE [EHOB. DuucTas.
TommMepus.  LlmeHoTponUs. MuoskecTBennsii  amiennsM.  KoZoMMHHpOBaHHUC.
CgepxpomuHupopanue.  HemonHoe nomuHuposanre. ClemeHHOe  HacleNOBaHNC.
[pymmsl — ciennenus. KpocCHHTOBED. KpoccoBepHble H HEKPOCCOBEPHBIC I'AMCTDI.
AyTocombl. IereporaMeTHBIH IO T'omoramerssld  moi. CuerienHoe ¢ TI0JIOM
pacnenopapue. MeHOTHIMYECKAs H3MEHYHMBOCTE. MoudukangosHas A3MEHIUBOCTD.
Bapuanra. BapualdoHHBIH  Ps. Bapuanuonsas ~ kpusas. Hopma — peakiuu.
OnTOreHeTHIecKas H3MEHUUBOCTh. [ 'CHOTHIIMIECKAS HM3MEHTHBOCTD. MyTanuoHHas
M3MEHUMBOCTs. MyTanuu. MyTarensl. ['eHHbC MyTalHH. [‘eBOMHBIC MYTAIWN.
XpOMOCOMHBIE ~ MYTAIHH. KoMmGuuaTupHas M3MeHuuBocTh. IluronnasMarTudeckas
maMenauBocTh. CrioHTaHHBIE MyTalldu. JleTanbHbIC MyTalli. 3aK0H IOMOJOTMUECKUX
PSIIOB B HACIE/ICTBEHHOH M3MCHIMBOCTH. -

Tenernxa dejoBexa. HacnenctsenHble OONE3HU. AB6MHA3M. BIM3HELOBBIA METOXL.
Femodumust.  I'mOpupnsanus — COMAaTHIECKUX Knetok.  MeauKo-TeHeTHIEeCKOe
KOHCYIbTHpOoBaHue. 1ToMnIaKTHIHA. ] lommyasEOHHBIA METO/I.

Me:xnpeavernnie CBI3H. Dxonorus. Oxpana IpUPOALI OT BO3IEMCTBIS X03ACTBEHHOM
NesTeIbHOCTH YJeTIOBEKa. Teopust 9BOIIOIHH. 3Havenye M3MEHYMBOCTA B DBOJIIOIHH.
duzuka. Monusupyroulee U3IydeHue, MOHATHE O 103€ H3JAy4YeHHs H OHOIOrMIecKoi
samure. Xumust. OxpaHa Hpupoas! OT BO3ICHCTBHS XUMHUUECKUX ITPOU3BONICTB.
Heopraupdeckas XUMHUSL. Oxpana TpUPOMALI OT HEraTuBHOIO BO3JICHCTBHS OTXOIOB
XUMUYECKUK TPOU3BOICTB. duzuka. PeHTreHOBCKOE H3ITYICHHEC. [TousiTe O n03e
M3ITyUeHHS 1 BUOIOrMUECKOM 3aIUTe.
Pezepsnoe 6pemi — 2 Haca




"203MHMIALI9E KHa0dK WNE010700 WEHHEE003dL XHIMOIA410194.1000 KMUIOLOHQ HOHAKIIANIIION

«EUIOLONG BeHAKIrAMSLOIA

OIl hEI'BE SHHOMOY» (19WAL MMHShAeH MdL XI9HHORAION TOMIEEH 1 HHHOWA ‘yunene exdoaod]] I :Auaxeed ou vroged kenarrodinoy g
«I9LOIOMY JITHOHHAIMAL]»
SWaL O hBI'BE JMHAARLIOD -
"HOIULOSINAH €M OIOHITO
U 3HI{ 2098 HOHABIrANSIION
HOHII/OLHOOHLO HOHLI9EH
Ol HI7 MHMLT SHHAIKOXEH-
MHY HUal € gornLoaINAH
EuHexda00 osoniHANOdL
BALIIRULON OUHIIDKOXEH- “DLV
MHI{ sunesodunoxonwes- AWrudoJie ou helres U heves TILOLIOMY JI9OHUAINAL] "HMLIALN 9B1000
‘BH hBIBE SUHANIOJ | XMMoohdodl suHamad WANHLIRdf I HHMOOhHIWH Y ) :0WAL Ol hBIBE JHHAMID ] 1
“PLY
hBI/BE XIOQhUIOLL "9LOLOMN IHOHUAINIAL] "MMLAIN FBID0D
omHamad on WANHLNed] I HINISRHIWHY) [OWAL OLl hBIBE QHHOMISJ 9
Awrndoaire
Ol hET'BE U hBI'BE XHNOOhUIOL! KHNIRY "KLY 981000
omHenad ou WAMMLyed] | I HHMOIRMIWH X » [9WAL Ol hBI/BE AMHAIND c
hBIRE XHNOQhUIOL CI9THIH][ " ITOHIIT 5 "HALAL
omHamad ou WANHLNed]| I HINOSEHINH Y 19WAL Ol hEI'BE QUHOIID ¥
«BdLO9IIIoY
hRTRE XUNOOhdOgL H XHUMDRUION SMOSRMHEIdOO] "MNLAIN HBIO0D
N oHamad o WwAsHINed]| I HIIOOhMINK X ) [OWAL OIl hBIBE QUHOIIY €
! b 9 - BUIOIrOMQ BEHUBIAMAIrO]A T IroVsry
CUHEM EMTIBEMHRIAO
hEBI/BE XMMOORHUIOL EBHINOLOU) "O.J08IM BILOUOED
onamad ou WwAMHINRd] | I AIIHEOHI()» QWAL Ol hBIBE SHHIMID z
EMHHORA BXAII0A
0J0Hg3hA godroneden kaaodA BMHHOhA BXaLOA OI0HQORA
EMHLOOHIBHY — ownedodnioo] | agodiowedenn kuaods BAHLIOH.IEH]] [ LAWK MIgHEUINONE 1 duHaTaag [
h T -9MHII9g
4028k
vLeYy srrodinoy rag BIHHOhA 9LIOHIIILBAYY aunexdaro) odg BIA ], :M.L\z.
-roy

HVITO UNMDAhULVINAL-OHIAhA




Paszgen 1I. Ilurosnorus - 13 4

Peinienue 3amgay 1o Teme: «I [MTONOTHA KaK
nayka. Kirerousas TEOPUA»

[TpaKTHKYM 1O PELICHHUEO
JIOTMYECKHX 3a/ad

E Perrenue 3aaa4 no teme: « CTpoeHue

KJIeTKH | €€ opraHouabD?

[pakTUKyM N0 PeLIeHUIO
JIOTMYECKKX H TBOPUYECKHX 3a/1a1

E Perenue 3aau 1o reme: «DOoTOCHHTES

[IpakTHKYM 10 PELIEHHIO
JIOrHYEeCKHX 3a/1a4

12 | Peruense 3a;a4 1o TEMC:
«DuepreTraecknii 00MeH»

[TpakTUKyM M0 PEUISHHMIO
TOrv4ecKux 3afay ¥ 3ajad Ino
AJIrOPUTMY

13- | Pewienue 3agad 1Mo TEMe! «BHOCUHTES
14- | benka»
15

[TpakTHKyM [0 PeLICHUIO
JOTHYECKHX, TBOPYECKUX 3a/1a4 H
3a7a4 Mo aJITOPHTMY

Peruenue 3aaa4 Ha
camokonmposanue JHK,
KO/IMpOBaHKe OEJIKOB,
JIEKOIUPOBAHUE MOJIEKYL
JIHK.Omnpenenenue
AMMHOKHCIOT 1O
rereruueckomy xoay JHK.
Onpenesienre aMUHOKHCIIOT 10
PeHETHUECKOMY KOy
u-PHIK.

Cocrasnenue u-PHK mo
dparmenty JIHK.
Onpenenexdye aHTHKOOHA T-
PHK 1 aMHHOKHCIIOTHI 1O
xomony #-PHK.

3anayd Ha HAXOXKICHHE
KOJIMUECTEa HYKJIEOTH/IOB B
JTHK, AK B noiurentuje no
HMCXOIHBIM JaAHHBIM.
Cocrapnenue 3agaq.

Perenve 3afad no TeMe: « Trrbl Ie1EHHA
KJISTOK

[NpakTUKYM I10 PELICHHIO
JIOTHHECKHMX 33734 M 33734 110
AICOPUTMY

Perrenue 3aaay 1o reme: «becnonoe u
[10JIOBOE PA3MHOMKEHHEY

[TpakT¥KyM 10 PELICHHUIC
JIOrMYecKUX 3a1a4

Pernedue 3a4a4 10 TEME!
«MHMBHAYATbHOE PA3BUTHE
OPraHHu3MOoBY

[MpaxTUKyM MO PENICHHIO
JIOMYeCKUX 3a1a4
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PelueHue 3a/a4 10 TeMe:
«B3apMOAeHcTRYE TEHOBY

NpU3HaKaMH.

Pelenue 3a1a4 Ha
TOMMruOpUIHOE CKPELHBaHME.
Pemenue 3a1a4 Ha
HaxOoK/eHre BEpPOsTHOCTH
[OABJEHHS JIOTOMKOR C
ornpeeneHHbIMK MPU3HAKAMH.
Onpenenenue KOMMYECTBA
reHOTHIIOR H (hEHOTUITOB
[IOTOMKOB.

ITpakTHKyM MO PEICHUIO
TOrMYECKUX, TBOPUECKHX 3a1a4 1
3a/1a49 110 anropuTMy

Pererue 3a7a4 Ha BCE THIIbL
B3aUMOJIEHCTRUA HeaIETbHBIX
reHoB (KOMIJIEMEHTapHOCTD,
3MMACTA3, MOIUMEpPHOE
neicTBHE TEHOB)

Penienue 3anay 1o TeMe:
«XpomMocoMHas TEOpUs
HaC/IEACTREHHOCTHY

[TpaKTHKYM 110 PELIEHUIO
NOrUYecKHX, TROPUECKHMX 3a/a4 U
347124 110 AJITOPUTMY

Perenue 3a1a4 Ha CIEIUIEHHO®
HacIeIOBAHME, BBIICHEHHE
reHOTHNOB ocobed 1
ompellelieHHe BepPOATHOCTH
POKTIEHMs TTOTOMCTRA ©
aHAIM3HPYEMBIMH
IpU3HaKaAMH.

Pelnenue 34144, B KOTOPBIX
PACCMATPUBAETCS CLEILICHHOS
1 HEe3aBMCHMOE Hac/IeOBaHMe.
Peinenue 3a71a4 Ha HEMOJIHOE
cILEIUIEHHE reHOB, Ha
COCTaBJICHHE CXEM
KPOCCUHIoBepa.

Penrenwe 3ajay no Teme:
«'eHeTHKA IOJIa»

TIpaKTHKYM [0 PElISHHMIO
JOrMUECKHX, TBOPUYCCKHMX 33124 ¢
3a7ad 1o anropurMy

Pemrenue 3ajgay Ha
HacyeoBaHue TeHoB,
JIOKANTM3OBAHHBIX B
X-xpomocome.

Pemenue

3anay Ha CleTUIEHME C

V- XpOMOCOMOH.
Pemenue 3a1a4 Ha
HACIEIOBaHHE [BYX
IIPU3HAKOB CIETIVICHHBIX €
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