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1. IlepeyeHb MIaHNPYEMBIX Pe3yJIbTATOB 00y4eHNs N0 JUCIUIIHHE, COOTHECEHHBIX €
IVIAHNPYEMBbIMH Pe3y/JIbTATAMH OCBOCHHUSI 00pa30BaTeJbHOH NPOrpaMMbl
(c opuenmayueii Ha Kapmol KOMNemMeHyuti)

B pe3ynbrare ocBoeHUs1 00pa30BaTeIbHONM MPOTrPaMMbl 00 yUYaIOUTUIICs JT0JKEH OBJIA/IETh

CIICAYIONIMMHU Pe3yJbTaTaMu OOyUeHHUsI 1O JUCIUTUTNHE:

Pesynbrathl 00yuenus’ dopmupyemas [Ipumeuanue
KOMITETCHIIHSA (C
yKa3aHUueM KOJia)

3HaHuAg 0] 3akoHoMepHocTAX | OIIK -9 3HaTh
BOCIIPON3BE/ICHHS " 3aKOHOMEPHOCTH
WHIVBHIYAJIbHOTO  Pa3BHTHS BOCIIPOU3BEICHUS U
OMOJIOTUYECKHX 00BHEKTOB. VH/IMBU1YaJIbHOTO

Pa3BUTHSA
OHMOJIOTHYECKUX
00BEKTOB.
O monekynspHo-renerndeckux | [TK -3 3HaTh
OCHOBaX  WHIVBHIYaJIHLHOTO MOJIEKYJISIPHO-
pa3BHUTHS OMOJIOTUYECKUX TeHETHYECKHE
O0OBEKTOB, a TakKke 0a30BBIE OCHOBEI
TEOPETHYECKUE TIOJIOKCHUS | WHIIUBHIYaJIEHOTO
METOJIBI TIOJICBBIX, Pa3BUTHSA
J1a00PaTOPHBIX u OMOJIOTMUECKUX
MPOU3BOICTBEHHBIX OOBEKTOB, a TaKXe
HCCIEAOBAHUM  COBPEMEHHOM 0a3oBbIe
OHoIOTHH. TEOpETHIECKHE
TIOJIOKCHUS u
METOIBl  TOJIEBBIX,
n1ab0paTOPHBIX u
IMPOU3BOJACTBCHHBIX
UCCIEN0BaHUN
COBPEMEHHOU
OHOJIOTHH.

YMenus HCIIONB30BaTh Oa30BLIE OIIK -9 VMerb
TPE/ICTaBICHUS O UCIIOJIb30BaTh
3aKOHOMEPHOCTSIX 0a3oBbIe
BOCIIPOU3BCACHUA U MMpeaACTaBJICHUA O
MHIIBHIYaJILHOTO Pa3BUTHS 3aKOHOMEPHOCTSIX
OHMOJIOTUYECKUX OOBEKTOB. BOCITPOU3BE/ICHUS U
YMeTh: UCIIOJIb30BaTh 3HAHHUE WHAWNBUAYAJIBHOT'O
TeHETUYECKHX pa3BHUTHSA
3aKOHOMEpPHOCTEH OMOJIOTMYECKUX
WHIMBULYAIBHOTO Pa3BUTHUA 00BEKTOB.
OHMOJIOTHYECKUX 0OBEKTOB
MIPUMEHSTH 0a30BbIE IK -3 YMeTb NpUMEHSTH
TCOPETUYCCKUEC MOJIOKCHUA U METOIBI
METO/IbI TTOJIEBBIX, J1a6OPaTOPHBIX
1a00paTOPHBIX U HCCIIe TOBAHHIA
IIPON3BOJACTBEHHBIX
HCCIEA0BAHUM COBPEMEHHON
OMOJIOTUY 1Sl pelIeHUst 001Ie
npodeCcCHOHANBHBIX 3324

Brnanenus (HaBbiku / | Bianers nonaTuiiHbIM 1 OIIK -9 Bnagers

! I[OJ'DKHBI COOTBCTCTBOBATL KapTaM KOMHGTCHHHﬁ.




OTIBIT JESATETHLHOCTH)

TEPMHUHOJIOTHUECKUM MOHATUHHBIM U
anmapaToM JUCIUIUIHHEIL. TEPMUHOJIOTUIECKUM
BrnaneTs: criocoOGHOCTRIO anmapaTom
HCIIONIb30BaTh 0A30BbIC JUCTIUTUTAHBI
MpEeCTaBICHUS O

3aKOHOMEPHOCTSIX

BOCIPOU3BEICHHUS U

VHVUBUIYAILHOTO PA3BUTHUS

OMOJIOTHYECKUX OOBEKTOB JJIS

peuieHus 3a1a4

npodeccuoHambHON

JIeSITEIIbHOCTH.

Braners criocOOHOCTBIO IIK -3 Bragets
KCIIOJIb30BaTh 3HAHHUS CIIOCOOHOCTBIO
TCHETHYCCKUX UCIIOJIb30BaTh
3aKOHOMEpPHOCTEN 3HAHUS
VHVBUIYAILHOTO PA3BUTHUS TCHETHYCCKUX
OHMOJIOTMYECKUX OOBEKTOR. 3aKOHOMEPHOCTEH
HABBIKAMU PEICHUS WH/IBUIYAITLHOTO
mpodeCCHOHANBHBIX 33/ad, pasBUTHSA
HCIIOJIB3Ys 0a30BhIC OMOJIOTMUECKUX

TEOPETUUECKHUE TTOJIOKEHUS U
METOBI MOJIEBBIX,
na00paTOPHBIX H
MMPOU3BOJACTBEHHBIX
HCCIIEAOBAHUM COBPEMEHHOU
Ouonoruu

00BEKTOB, METObI
MOJICBHIX,
n1abopaToOpHBIX U
HpOI/I3BOI[CTBCHHLIX
HCCIEIOBAHUN
COBPEMEHHOU
OHOIOTUH




2. Lleab 1 MeCTO TUCHHUIJIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOI NMPOrpaMMbl

JucuuruinHa «['eHeTHKa pa3BUTUSA» OTHOCHUTCS K BapHATUBHOW YacTH, HpoQHIbHAs
mucruruivHa. JluciuruimHa uzydaercs Ha 4 kypce B 8 cemecTpe Ha OYHOM, HA A CECCHU OYHO-
3204HOM (popMe 00ydeHUs U Ha 3 Kypce B 5 CECCHU IPH 3a04HOM hopMe 00ydeHus.

Llenpto OCBOEHHUS IUCHMIUIMHBI ««l'@HeTuKa pa3BUTUS» sBIsETCS (HOPMHUpPOBAHHE Y
CTYJICHTOB TMPEJICTABICHUA O TEeHETHYECKMX MEXaHU3MaxX, YYacTBYIONIMX B (OPMUPOBAHUU
Opranm3Ma B YMOpHOHATLHOM Tiepuoze. Llenbro ocBoeHUsT AUCIUILTUHBI ««[ €HeTHKa pa3BUTHS)
sBiseTcss (GopMHpOBaHWE Yy CTYACHTOB TMPEACTABICHUH O TEHETUYECKMX MEXaHU3Max,
Yy4acTBYIOIIMX B (POPMHUPOBAHUM OpraHMU3Ma B SMOPHOHAILHOM MEPUOJIE.

JlJis yCHemHoro OCBOEHHSI Kypca HEOOXOIMMBbI 3HAHUS MO (U3HKE, XUMHUH, OUOJIOTHH,
OMOXMMHH, TEHETHKE, MOJCKYJISPHOM TE€HETHUKE, HKOJIOTMYECKON TIeHETUKE, MEAUIIUHCKON
TCHETHKE, MOJICKYJSIPHOH OHMOJIOTHH OWOJIOTHYECKOW I3THKE, KOTOPBIC IMOMOTAIOT CTYACHTY
BJIQIETh ~ CHOCOOHOCTBIO  HCIIONIB30BAaTh  3HAHUSA  TCHETUYECKUX  3aKOHOMEPHOCTEH
WHUBU]1yaJIbHOTO pa3BUTHUs OMOJIOTMYECKHIX 00BEKTOB, HaBBIKAMU peuieHus
MpoeCCHOHANIBHBIX 33J1a4, UCIIOIb3Ysl 0a30BbIEC TEOPETUUCCKUE MOTOKEHUS U METO/IbI MOJIEBBIX,

71a00paTOPHBIX M MPOU3BOICTBEHHBIX HCCIICIOBAHUN COBPEMEHHOM OMOI0OTHH

3. Conaep:xanue pa6ouyeii mporpamMmbl (00beM JUCHUILINHBI, TUIIBI M BUIBI y4e0HBIX
3aHATHH, Y4eOHO-MeTOoAN4ecKoe o0ecneyeHne CaMoCTOSTeIbHON padoThl
00y4yaroIuXxcsi)

Conepsxanne paboueit mporpammel npeactapieHo B [Ipunoxenun Ne 1.

4. @DoH/ O1LIEHOYHBIX CpPpEaACTB IO TMCHUIIJINHE

4.1. IlepeuyeHb KOMIeTeHIMH ¢ yKa3aHUEM 3TanoB UX (POPMHPOBaHUS B Mpolecce
OoCcBOcHMsA 00pa3oBaTebHOM MporpaMMel. Onucanue noka3areseil 1 KpuTepues
OLICHUBAHMS KOMIIETEHIMI HA PA3JIMYHBIX 3TANAaX UX (POPMUPOBAHUS, ONIMCAHUE HIKAJ
OLlCHUBAHNSA

Kon u popmynuposka kommnerernun OIK 9- cmocoOHOCTH UCIIONIB30BaTh Oa30BbIC
MIPEICTABJICHHS O 3aKOHOMEPHOCTSX BOCIIPOU3BEICHUS U UHINBUTYATLHOTO PAa3BUTHS
OMOJOTUYECKHX 00BEKTOB, METO/IbI MMOTYYSHHSI U PAOOTHI C SMOPHOHAIHHBIMU O0BEKTAMU

Oran [Tnanupyemsble Kpurepuu onieHuBaHMsI pe3yIbTaTOB 00y4YeHUs
(YpoBeHB) Pe3YIIbTATHI 2 («He 3 4 5
OCBOEHUS 00y4eHus ynoBaeTBopuT | («YpouerBop | («Xopomo») | («OTnnyHO
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KOMITETeHIM | (TTOKa3aTesn EIBHOY) UTEITLHOY) »)
u JTOCTHKEHUSI
3aJJaHHOTO
YpOBHS
OCBOEHUS
KOMITETECHIIHI)
ITepBbiii 3HaTh He 3naer [noxo 3Haer Xooporo Ot1nuyHO
JTan 3aKOHOMEPHOCT | 3aKOHOMEPHOC | 3aKOHOMEPHOC | 3HAeT 3HaeT
(YpoBeHb) u TH TH 3aKOHOMEPHO | 3aKOHOMED
BOCIIPOM3BEJICH | BOCIIPOMU3BEJIE | BOCIIPOU3BENE | CTH HOCTH
us u HUS U HUS U BOCIPOM3BE]l | BOCIIPOU3BE
WHAWBUAYAIbH | HHIWBUIYadbH | UHIUBUAYAIbH | €HUS U JICHUS 1
Or0 pa3BUTHUSA Oro pa3BUTHUSI | OTO Pa3BUTUSA | UHAUMBUIYalIb | HHAWBU]YA
OMOJOTUYECKHUX | OMOJIOTHYECKH | OMOJIOTUYECKH | HOTO JBHOTO
00BEKTOB; X OOBEKTOB; X OOBEKTOB; pa3BUTHUSA pa3BUTHUA
MOJICKYJISIPHO- | MOJICKYJISIPHO- | MOJIEKYJISIpHO- | Ononorudeck | Omosoruue
FeHETUYECKHUE | TEHETUYECKHE | FTEHEeTHYECKHE | UX OOBEKTOB; | CKHX
OCHOBBI OCHOBBI OCHOBBI MOJIEKYJIIPHO | OOBEKTOB;
WHAVBUAYAIIbH | UHIUBUYaldbH | UHIUBUAYAIbH | - MOJIEKYJIAP
OT'0 Pa3BUTHS OT0 Pa3BUTHUSI | OTO Pa3BUTHSl | TEHETUYECKH | HO-
OMOJOTUYECKUX | OMOJIOTMYECKU | OMOJIOTUYECKH | € OCHOBBI TeHETUYECK
00BEKTOB X 00BEKTOB X 00BEKTOB WHIUBUIyaJIb | K€ OCHOBBI
HOTO UHAUBHUYA
pa3BUTHS JLHOTO
OMOJIOTHYECK | Pa3BUTHUS
X OOBEKTOB | OMojornye
CKUX
00BEKTOB
Bropoit YMers He ymeer [Inmoxo ymeer | Xopomwo OtnnuHO
sTan UCIIONIb30BaTh | MCIOJIB30BAaTh | UCIIOJIb30BATh | YMEET yMeeT
(YpoBeHb) 0a3oBbIe 0a3oBble 0a3oBbIe MCIIOJIb30BaT | UCIOJIb30BA
MPEJICTaBICHUS | IPEACTABIEHU | MPEACTaBICHH | b 6a30BbIE Th 0a30BBIC
0 10 s O | mpeACTaBlIeH | MpPEJCTaBIIe
3aKOHOMEPHOCT | 3aKOHOMEPHOC | 3aKOHOMEPHOC | Usl O HUSA 0
X TAX TAX 3aKOHOMEPHO | 3aKOHOMEDP
BOCIIPOM3BEJICH | BOCIIPOM3BEJIE | BOCIPOM3BENE | CTSX HOCTSIX
us HUS U HUS Y | BOCTIPOM3BE/ | BOCIIPOU3BE
WHAVBUAYAIbH | UHIWBUYalIbH | UHAUBUAYAIbH | €HUS U JCHUS u
OTO Pa3BUTHS OT0 Pa3BUTHS | OTO Pa3BUTHS | HHIAWBUIyalh | HHIWBHYA
OMOJOTUYECKUX | OMOJIOTMYECKH | OMOIOTUYECKH | HOTO JBHOTO
00BEKTOB, X OOBEKTOB, X  OOBEKTOB, | pa3BUTHUS pa3BUTHUSA
TeHETUYECKUX | TEHETUYECKUX | TEHETHYECKHX | OMONIOTHYecK | Omosoruye
3aKOHOMEPHOCT | 3aKOHOMEPHOC | 3aKOHOMEPHOC | UX OOBEKTOB, | CKUX
en Tel Tel TCHETUYECKU | OOBEKTOB,
WHIWBUIYAIbH | HHIWBHUIYadbH | HHIUBUIYATbH | X TEHETUYECK
OT'0 Pa3BUTHUSL OT0 Pa3BUTHUSL | OTO Pa3BUTHUS | 3aKOHOMEPHO | UX
OMOJIOTHYECKUX | OMOJIOTHYECKH | OMOJOTHYECKH | CTEH 3aKOHOMED
00BEKTOB. X OOBEKTOB. X OOBEKTOB. WHJUBHUlyallb | HOCTEH
HOTO WHIUBUIYA
pa3BUTUA JBHOTO
OMOJIOTHYECK | Pa3BUTHUS
X 00BEKTOB. | Omonoruye
CKHX




00BEKTOB.

Tperuii
aTan

(YpoBeHb)

Bnanets
MMOHATUHHBIM B
TEPMUHOJIOTHYEC
KM anrapaTtom
JHMCIATUIMHBI

He Bnageer
MMOHATHHHBIM B
TEPMUHOJIOTHYE
CKUM
anmapaTom
JMCLHATUTMHBI

IInoxo0 BIageeT
HOHATUHHBEIM U
TEPMUHOJIOTHYC
CKHUM
anmapaToM
JHUCIUATUIMHBI

Xopormro
BIaJICET
MOHATUHHBIM
H
TEPMUHOJIOTUY
€CKUM
arnmnapaTrom
JUCITUTUIMHEI

OtiyHo
BIaJICET
MMOHSITUIHBI
MU
TEPMUHOJIOT
HYCCKUM
amnmapaToM
U CITUTIINH
BI

Kon u popmymuposka komnerennuu 11K-3- rorosnocts mpumensaTs na
MPOU3BOJICTBE O6a30BbIe 00IIeIpodeccnoHalbHBIE 3HAHHS TEOPUU U METOJIOB COBPEMEHHOM

Ouonoruu.
Oran [Tnanupyembie Kputepuu onieHnBaHus pe3ynbTaTOB 00YUEeHHUS
(ypoBeHb) pe3yabTaThI
OCBOEHUS o0y4yeHus
KOMTICTCHITH MOKa3aTein
( 2 («He 3 5
u TOCTUKEHUS 4
yAOBJIETBOPUT | («Y IOBIETBOP («OtnuyHO
3a/1aHHOTO («Xoporo»)
€IILHO) UTEJIBHOY) »)
YPOBHS
OCBOCHUS
KOMTICTSHIIHIA)




IlepBbrit 3HaTh He 3Haer | [Tnoxo 3HaeT | Xopouio 3HaeT | OTIuYHO
3ran MOJIEKYJISIPHO- MOJIEKYJISIPHO- MOJIEKYJISIPHO- MOJIEKYJISIPHO- | 3HAeT
(YpOBeHB) TeHETUYECKUE TeHETUYECKUE TCHETHYECKHUE TCHETHUYECKHE | MOJICKYIISIPH
OCHOBBI OCHOBBI OCHOBBI OCHOBBI o-
WHIUBUIYaTbHOT | HHAMBUIYAIGHO | WHIWUBHIYaIbHO | WHAWBUAYAIbH | TEHETUYECKU
0 pasBUTHSA | TO pasBUTHSA | TO pPasBUTHS | OTO PAa3BHUTHS | €  OCHOBBI
OMOJIOTMYECKUX | OMOJOTHYECKUX | OMOJIOTUYECKHX | OMOJIOTUYECKH | WHIAMBHIyal
00BEKTOB, a | 00OBEKTOB, a | 00BEKTOB, a | X 00BEKTOB, a | LHOT'O
Takke 0a30Bble | Takke O0a30BBIE | TaKke 0a30BBIE | TAKXKE pa3BUTHUS
TEOPETHUUCCKUC TEOPETUYCCKHUE | TeOpeTUYecKue | 0a30BbIC Ouosoruuec
MOJIOKECHUS U | TOJIOKEHHUST W | TIONOKEHUSI M | TEOPETHUECKH | KHX
METO/IBI METO/IBI METOIBI ¢ TIONIOXKCHUS | OOBEKTOB, a
MOJICBBIX, MOJICBBIX, MOJIEBBIX, " METOJBI | TAKXKe
7a00paTOPHBIX M | TAOOPATOPHBIX | JJAOOPATOPHBIX | MOJICBBIX, 0a3oBbIC
NPOU3BOJICTBEHH | M u Nab0paTOPHBIX | TEOPETHUECK
BIX MPOU3BOJICTBEH | MPOU3BOJCTBEH | U ne
HCCIIeTIOBAHU I HBIX HBIX MPOU3BOJACTBE | MOJIOKEHUS
COBpPEMEHHOU WCCJICIOBAaHUI WCCIICIOBAaHUN HHBIX U METOIBI
OMOJTOTHH. COBpPEMEHHOM COBpPEMEHHOU HCCIIEIOBAHUI | MOJIEBBIX,
OHMOJIOTHH. OHMOJIOTHH. COBpEMEHHOW | jabopaTopH
OHOJIOTHH. BIX u
MIPOU3BOJICTB
€HHBIX
UCCIIeI0BaH
1707
COBPEMEHHO
i Guomnorumu.
Bropoii YMETh He ymeer [Inoxo ymeer Xoporio OTnuaHO
JTal IIPUMEHSITh IIPUMEHSITh IIPUMEHATH yMeEeT yMeeT
(YpoBeHB) 6a3oBble 6a3oBble 0azoBble HPHMEHATH HPUMEHATD
TEOPETUICCKUE TEOPETUYECKUE | TeopeTHueckue | 0a3oBbIe 0a3oBbIC
IIOJIOKEHHUA U IIOJIOKEHUA N ITOJIOKECHHUA U TCOPETUYCCKU TCOPETUIECCK
METOAbI METOAbI METOABI € IMOJIOKECHUA ue
MOJICBBIX, MOJICBBIX, MOJICBBIX, W METOJIBI MOJIOKEHUS
J1a00PaTOPHBIX U | JJAOOPATOPHBIX | JJAOOPATOPHBIX | MOJIEBBIX, U METOJIbI
IMPOU3BOJICTBCHH u u Ha60paTOpHI)IX ITOJICBBIX,
BIX MPOU3BOJICTBEH | MPOU3BOJCTBCH | U naboparopH
UCCIIeIOBAHU I HBIX HBIX MPOU3BOJICTBE | BIX U
COBPEMEHHOM HUCCEIOBaHUI HCCIIeIOBaHNI HHBIX MIPOU3BOJICTB
ouosoruu s COBpPEMEHHOU COBpPEMEHHOU WCCIICIOBAHUIN | EHHBIX
peleHus ooie ouosioruu Jyist OuoJIOruH IS COBPEMEHHOU | MCCIeIOBaH
npo(h)eCCUOHANBH | pPellieHus O0Ie | pelieHus o0me | OMOJOTHM JuIsd | Ui
BIX 3aJ1a4 npodeccuoHanb | MpoheccHoHalb | PelIeHUs COBPEMEHHO
HBIX 33124 HBIX 3a]1a4 obrire i Omonorun
npodeccHoHan | Juis
BHBIX 3a1a4 peICHUA
o0mie
npohecCoH
AJIBHBIX
3a1a4




Tperuii
JTaIl

(ypoBeHB)

Bmaners
CIIOCOOHOCTBIO
HCIIOJIB30BaTh
3HAHUSA
T€HETHYECKUX
3aKOHOMEPHOCTE
%1

WHIMBUTY AJTbHOT
0 pa3BUTHS
OHOJIOTHYECKUX
00BEKTOB,
METOIEI
IIOJIEBBIX,
nabopaToOpHBIX U
IIPOM3BOACTBEHH
BIX
HCCIIeJOBaHUM
COBPEMEHHOU
OHOJIOr U

He BJIaACET
CHIOCOOHOCTBIO
HCIIOIL30BaTh
3HAHMS
T€HETHYECKUAX
3aKOHOMEPHOCT
e

WHJIMBHTYy aJTbHO
ro pa3BHUTHUSA
OHOJIOTHYECKUX
00BEKTOB,
METOIEI
IIOJIEBBIX,
nabopaTopHBIX
5
IIPOU3BOCTBEH
HBIX
HCCIICOBaHUM
COBpPEMEHHOM
OHOJIOr U

ITmoxo Bnameer
CIIOCOOHOCTBIO
HCIIOIL30BaTh
3HAHUSA
TeHETUYECKUX
3aKOHOMEPHOCT
en
WHIUBUIYATHEHO
T'0 pa3BUTHI
OHOJIOrHYECKUX
00BEKTOB,
METObI
MOJIEBBIX,
71abopaToOpHBIX
74
TIPOM3BOACTBEH
HBIX
HUCCIICJOBaHUM
COBpPEMEHHOU
OHOJIOrUH

Xoportro OTnudHo
BIIa/ieeT BJazneeT
CIOCOOHOCTBIO | CITOCOOHOCT
WCIIONB30BaTh | BIO
3HAHUSA HCIIONTE30BaT
TeHETUYECKNX | b 3HAHUSA
3aKOHOMEPHOC | T€HETUYCCKH
Teu X
WHAWBHUIyallbH | 3aKOHOMEPH
Oro pa3BUTHSA | OCTEU
OHMOJIOTHYECKU | WHIAUBHya
X  OOBEKTOB, | BHOI'O
METO/TBI pa3BUTHUS
TMOJICBHIX, Ouosoruuec
Ja0OpaTOPHBIX | KUX
H 00BEKTOB,
MPOU3BOJACTBE | METOJIBI
HHBIX TIOJICBBIX,
HCCICIOBAaHUNA | JIaOOpaTOpH
COBPEMEHHON | BIX u
Oouonoruu POU3BOCTB
E€HHBIX
HCCIIEeIOBaH
1707
COBPEMEHHO
1 Oronorun

4.2. TunoBbie KOHTPOJIbHbIE 32/IaHUS UM HHbIE MATEPHAJIbl, HEOOX0AMMbIE I OLCHKH
3HAHUI, YMEHH i, HABBIKOB U ONBITA 1eATEJIbHOCTH, XaPAKTEePU3YOILHUX ITANBI
(¢opMupoOBaHUA KOMIIETEHIMI B IpoLecce 0CBOEHHUs 00pa30BaTeIbHOM IPOrPaAMMBI.
MeToanueckne MaTepuaJibl, ONpeaessome npoueaypbl OeHUBAHUS 3HAHUI, YMEHMH,
HABBIKOB M ONbITA AATEJbHOCTH, XapaKTEePHU3YIOLIUX ITanbl GOPMHUPOBAHUSA

KOMIIeTeHI U
Oranbl Pe3ynbTarhl 00ydeHus Komnerennus OneHouHsble
OCBOEHUS CpeacTBa
1-# sTan 2.3HaTh 3aKOHOMEPHOCTHU OIIK-9 YcrHblii onpoc 1,
BOCIIPOU3BENICHUS U KOJJIOKBUYM 2
3HaHus WH/UBUYaJIbHOTO Pa3BUTHS
OMOJIOTUYECKUX 00BEKTOB;
MOJIEKYJISIPHO-TEHETHYECKHE
OCHOBBI UHJIUBUTyaJIbHOTO
pa3BUTHSI OMOJIOTMYECKHX
00BEKTOB
3. 3HaTh MOJEKYJSIPHO- IK-3 KonTposbHoe
TCHETHYCCKHE OCHOBBI pabora 1,
WHIWBUAYAJIbHOI'O pa3BUTUA Ha60paTOpHa$I
OMOJIOrMYEeCKHX 00BEKTOB, a pabora 1

Takke 0a30BbIe TEOPETHUECKUE
IIOJIOKEHUS U METOAbI
MOJIEBBIX, JJAOOPATOPHBIX U
MPOM3BOJCTBEHHBIX
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HCCIEAOBAHUM COBPEMEHHOU
onosoruu

2-1i aTam 2. YMeTh UCIIONIb30BaTh OIIK-9 VYerueii  ompoc 2
0a30BbIC MPEICTABICHUS O KOJUIOKBUYM 2
YMenus 3aKOHOMEPHOCTIX
BOCITPOM3BEICHUSI U
WHUBUIYAIBHOTO Pa3BUTHS
OMOJIOTMYECKNX 00BEKTOB,
FCHETUYCCKUX
3aKOHOMEPHOCTEH
WHVUBUAYAIBHOTO Pa3BUTHS
OMOJIOTHYECKIX OOBEKTOB.
3.YMeTb npuUMeHSTh Ha [1K-3 JlaGopatopHas
MIPAKTUKE TIPUEMBI pabora 2,
COCTaBJICHHS KOHTpOJIbHAs paboTa
AHATTMTUYECKUX OIUCAHHM, 2
0030pOB, OTUYETOB,
pedepaToB
3-1 sTan 2. BnaneTrs NOHATUIHBIM U OIIK -9 YcrHblii onpoc 3,
TEPMHHOJIOTHIECKIM .Ha60paT0pHa$I
Brasners armapaToM JUCHUIITHHEL pa6ora 3,
HaBBIKaMU KommokBuym 3
3. Bumagerp cmoco6uocthio | [TK-3 Konnoksuym 3,
HCII0JIb30BaTh 3HaHUA KOHTpOJH)Haﬂ
TCHCTHUCCKHX pabota3
3aKOHOMEPHOCTEMN
WHIUBUAYAJIBHOI'O pa3BUTUA
OMOJIOrHYECKUX 00BEKTOB,
MCETOAbI IIOJICBBIX,
J1a00PaTOPHBIX u
MPOU3BOICTBEHHBIX

HCCIEAOBAHUM  COBPEMEHHOM
OHOJIOTHH

PeiTuHr—I111aH AUCIIUTIIIMHBI IMMPEACTABJICH B ITPUIIOKCHUHN 2.

[Tporpamma JUCIUTITUHBI BKITIOYAET 3 MOIYJIs

Peiimunz-nnan oucuuniunsl
(npu neodxooumocmu)

Monyns 1 — BBeaenue B kypc. ['eHHBINH KOHTPOJIb pa3BUTHS IPO30(PUIIBL.

Mopyns 2 - 4. Panee pa3BuTHE MIEKOMUTAIOIINX.

Monynb 3 - MexaHu3Mbl peaan3aluy NporeccoB KIeTouHo TuddepeHIMpOBKU U

Moporenesa.

CtpyKTypa 5K3aMEHAIMOHHOTO OHeTa:
Bxuttouaet ce0st BOpoCkl ¢ KaXJ10To pasjena JUCUUIUIMHEEL. Beero B Gmtere 3 Bompoca
[TpumepHBIE BOTIPOCHI TSI SK3aMeHa:

1. Ilenu, 3amauu, OCHOBHBIE MPOOIEMbI TEHETUKHU pa3BUTHS. [lepcrieKTUBBI TPAKTUYECKOTO
MPUMEHEHHS JOCTH)KEHUM TeHeTUKU Pa3BUTHS.
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2. YPOBHHU pEryisiliuu 3KCIPECCUU TeHOB. Perynsauus skcrpeccuy reHOB Ha YpOBHE
TPaHCKPUIILUHU y d2yKapuoT. Monens bpurrena u J[3BuacoHa.

3. Jlerepmunanms noja. banancoBas Teopus onpeneneHus moja y apozoduisl. KimtoueBbie
T'CHBI B ONIPEICIICHUH TI0JIa Y APO30(UITBI.

O0pas3elr SK3aMEHAIIMOHHOTO OWIIeTa:

BAIIIKUPCKNIN TOCYJAPCTBEHHBLII YHUBEPCUTET

KA®EJIPA TEHETUKU Y1 ®YHIAMEHTAJILHOU MEJUIHbBI
«['eHeTHKA pa3BUTHSA»
DKk3aMeHaIMOHHbIH Omter Ne 1

4. llenu, 3a1a4y, OCHOBHBIE ITPOOJIEMBI T€HETUKH pa3BUTHsL. [lepcrekTHBBI IPaKTHYECKOTO
IIPUMEHEHHUS] TOCTH>KEHUM T€HETUKHU PA3BUTHUSA.

5. VYPpOBHHM peryssiliuy SKCIPECCUU T'eHOB. Perymsuus sxkcnpeccuy reHOB Ha ypOBHE
TPaHCKPHUIILIMHK Yy 3yKapuoT. Monens bpurrena n J[3Buacona.

6. Jlerepmunauus nona. banancosas Teopus onpezaeneHus noaa y gpo3zoduisl. Kimrouessie
T'€HBI B ONPE/IEIICHUY 110J1a Y APO30(UIIBL.

3aB. xadeapoii - /9,K. XycHyraunoBa/

[lepeBon ouenkn u3 100-0ayTbHON B YeThIpeXOAIBHYIO TMPOU3BOIUTCS CIIEAYIOIINM
obpa3zom:
- oTim4HO — OT 80 10 110 6ammoB (Bkitouast 10 moonpuTenbHbIX 0aioB);
- xopoto — ot 60 g0 79 6amnos;
- YAOBJIETBOPUTEIHHO — OT 45 10 59 6aios;
- HEY/IOBJICTBOPUTENIBHO — MEHee 45 6auios.

Kpumepuu ouyenku (¢ oannax):

- 25-30 6aJ1J10B BBICTABIISICTCS CTYACHTY, €CITU CTYACHT JaJI MTOJIHEBIC, PA3BEPHYTHIC OTBETHI
Ha BCE TEOPETUICCKUE BOMPOCHI OMUIIETA, TPOJIECMOHCTPUPOBANT 3HAHUE (DYHKITMOHATBHBIX
BO3MOXKHOCTEH, TEPMHUHOJIOTHH, OCHOBHBIX JIEMEHTOB, YMEHUE MPUMEHSTh TEOPETHUECKHE
3HaAHMS [P BBIIIOJIHEHUH MpaKTUYeCKuX 3aaaHuil. CTyneHT 0e3 3aTpy/IHEHUH OTBETUII HA BCE
JOTIOTHUTEIIbHBIE BOPOCHI. [IpakTrueckas 4acth pabOTHI BHIMOIHEHA MTOJIHOCTHIO 03
HETOYHOCTEH U OIIHNOOK;

- 17-24 6a1J10B BBICTABIISICTCS CTYACHTY, €CITU CTYACHT PaCKpbLI B OCHOBHOM
TEOPETUYECKHE BOIIPOCHI, OJTHAKO JOMYIIEHBI HETOYHOCTH B ONPE/ICIICHUN OCHOBHBIX TIOHSTHH.
[Tpu oTBETE HA JOMONHUTENBHBIE BOPOCH JOMYIIEHBI HEOOIbINe HeTOUHOCTH. [Ipn
BBITIOJTHCHHUH MTPAKTUIECKON YacTH PabOTHI JIOMYIIEHBI HECYIIECTBEHHBIC ONTUOKH;

- 10-16 6anioB BBICTABISIETCS CTYCHTY, €CIIU MIPH OTBETE HA TEOPETUUYECKHIE BOIIPOCHI
CTYJICHTOM JIOIYIIIEHO HECKOJBKO CYIIECTBCHHBIX OIMMOOK B TOJTKOBAHUM OCHOBHBIX ITOHSATHH.
Jloruka u MoJHOTA OTBETA CTPAJAIOT 3aMETHBIMU U3bSIHAMU. 3aMETHBI IPOOEITHI B 3SHAHUH
OCHOBHBIX METOJIOB. TeopeTHdecKue BOIPOCH B IIEJIOM H3JIOKEHBI JIOCTATOYHO, HO C
nporyckamMu Marepuana. MIMeroTcs mpuHIuIHalIbHbIE OIIMOKY B IOTUKE MTOCTPOCHHUS OTBETA Ha
Bonpoc. CTYACHT He PEIIvIT 3a/1a4y WIH P PEIICHUH JOIYIIECHBI TPYyOble ONTUOKH;
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- 1-10 6a/1;10B BBICTABIISIETCS CTYJIEHTY, €CJIM OTBET HAa TEOPETUUECKHE BOMTPOCHI
CBUJIETEJILCTBYET O HEIIOHUMAHUU U KpailHE HETIOJIHOM 3HAHWU OCHOBHBIX MOHSATUN U METOJIOB.
OO6HapyXHBaeTcs OTCYTCTBUE HABBIKOB IPUMEHEHHUS TEOPETUUECKUX 3HAHUH MPHU BHINOIHEHUN
MpaKkTUYeCcKuX 3aianuil. CTyJIeHT HEe CMOT OTBETUTh HU HA OJHMH JIOMOJHUTEIbHBIN BOIIPOC.

Kpurepun onieHKH 04H0-3209HOM U 3204HOH (GOpPMBI 00yYeHHUS .

Jis cTyieHTOB, 00y4aromuXcst Ha 3209HON (opMax 00ydeHUs] KPUTEPUN OLCHUBAHUS
3HAHWU Ha 3K3aMEHE CIIEAYIOIIHE:

- KOTJIMYHO» BBICTABISIETCS, €CIIM BBICTABIISICTCS CTYIEHTY, €CIIH CTYACHT Jall IOJIHBIC,
pa3BepHYTHIE OTBETHI HA BCE TEOPETUYECKHE BOPOCH OMIIeTa, MPOAEMOHCTPUPOBAJ 3HAHNE
(YHKIIMOHATIBHBIX BO3MOXXHOCTEH, TEPMHHOJIOT MU, OCHOBHBIX 3JIEMEHTOB, YMEHUE IPUMEHSITH
TEOPETUYECKHIE 3HAHUS MPH BHIMOIHEHUH MTPaKTHYeCKUX 3aannii. CTyneHT 0e3 3aTpyIHeHHH
OTBETHJI Ha BCE JIOTIOJTHUTEIILHBIE BONPOCHL. [IpakTndeckas yacTh pabOTHI BBIIIOJTHEHA
MOJHOCTHIO 0€3 HETOYHOCTEH M OINOO0K;

- «XOPOIII0» BBICTABIISIETCS, €CIIM CTYACHT PACKPBUI B OCHOBHOM T€OPETUYECKUE BOTIPOCHI,
OJTHAKO JIOIYIIIEHbI HETOYHOCTH B ONPEAETICHUN OCHOBHBIX NOHATHI. [Ipu oTBeTe Ha
JIONOJTHUTEIIbHBIE BOIIPOCHI JOYIIEHBI HEOOIbIIHe HeTOYHOCTH. [Ipy BeIMONTHEHHH
NPaKTUYECKON YacTH pabOThI JOMYIICHBI HECYIIECTBEHHBIEC OLUTHOKH;

- «YIOBJIETBOPHUTEIBHO» BBICTABISIETCS CTYACHTY, €CJIU IIPH OTBETE HA TEOPETUUECKHE
BOTIPOCHI CTYZICHTOM JOITYIIIEHO HECKOJIBKO CYIIECTBEHHBIX OIMOOK B TOJKOBAHUU OCHOBHBIX
noHATuil. JIoruka u nmoiHOTa OTBETAa CTPAJAOT 3aMETHBIMU U3bsIHAMU. 3aMETHBI TPOOETBI B
3HaHUU OCHOBHBIX METOJIOB. TeopeTudeckre BOIPOCH B IIEJIOM U3JI0KEHBI JOCTATOYHO, HO C
HpoIycKkaMy MaTepraia. MIMeroTcs NpuHINIHAIbHBIE OIMIMOKH B JIOTUKE TOCTPOCHUS OTBETA HA
Borpoc. CTyACHT He pelI 3a7aqy Wi IPU PEHICHUH TOMYIIEHBI TPyObIe OMIHOKHM;

- HEYIOBJIETBOPHUTEJIBHO» BHICTABISIETCS CTYACHTY, €CJIM OTBET Ha TEOPETHYECCKUE
BOTIPOCHI CBUICTEIBCTBYET O HEOHUMAHHUU M KpaifHe HENOJIHOM 3HAHUW OCHOBHBIX TIOHSTHH U
MeTo10B. OOHapyKUBAETCs OTCYTCTBUE HABBIKOB IPUMEHEHUS TEOPETUUECKUX 3HAHUN IIpU
BBINTOJIHEHUH MTPAKTUYECKHX 3a1aHuil. CTyIeHT HE CMOT OTBETHTh HU HA OJIUH JIOTIOJIHUTEIHHBIN
BOIIPOC.

OcBoeHHe TUCIHITIMHBI TPOBOIUTCS B XOJI€ JICKIHA, JTA0OPaTOPHBIX 3aHATUH U
BHEAYJAUTOPHON CaMOCTOSATENIbHOM pabOThI CTYJICHTOB.

BreaynuTopHas camocTosiTeNbHas paboTa OCYIIECTBIISIETCS B CIASTYIOMUX (hopMax:

1. moAroToBKa K J1abOpaTopHBIM paboTaM U 3aluTaM JabopaTOPHBIX padoT;

2. caMOCTOSITENTFHOE U3yUEHHE TEOPETUIECKOTO MaTepraia Mpy MOAr0TOBKE K
KOHTPOJIbHBIM paboTaM, TECTUPOBAHHIO U KOJIJIOKBUYMAaM.

3. MOATOTOBKA K HTOTOBOMY KOHTPOJTIO.

CamocrosTenbHyI0 paboTy O AUCHUILUIMHE CIelyeT HAaYuHATh Cpasy Mocie YCTAaHOBOYHOU
nexiud. J{is paboThl HEOOXOMMO 03HAKOMHTHCS C YU€OHBIM IIJIAHOM T'PYIIIBI H YCTAaHOBHTH,
KaKo€ KOJMUYECTBO YaCOB OTBEJCHO Y4eOHBIM IJIAHOM B II€JIOM Ha U3y4YE€HHUE TUCIHUIUIMHBI, HA
ayJIUTOPHYIO paboTy, Ha IPAKTUIECKUE M CAMOCTOSTEIbHBIC 3aHATHSI.
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IIpumep nadGoparopHoii padoThI
CTPOEHHMUE I1OJIOBBIX KJIETOK. TAMETOI'EHE3

[{enb paGoOTHI: U3YYHUTH CTPOCHHE MOJIOBBIX KIETOK U OCOOCHHOCTH TpoIiecca UX 00pa3oBaHUs —
ramMeToreHesa.

Marepuansl u  00OpyIOBaHHME:  MHKPOCKOI, MpPEIMETHbIE CTE€KJa C  TOTOBBIMHU
MUKpOIIpenapaTaMu.

Xon paboTsl TeopeTnueckas 4acTh

[To cpaBHeHHMIO € JpPYrMMH KJIETKaMU TaMeThl BBIMOJHSAIOT YHUKaNbHble (GyHKuuu. OHU
o0OecreunBarOT Nepeaadyy HacleJCTBEHHOW HMH(OpMalMM MEXIYy MOKOJICHHSIMH O0CO0el, 4To
NOJ/ICP)KUBACT KHU3Hb BO BPEMEHM. | aMeThl — 3TO OJHO M3 HampaBieHuid auddepeHunpoBku
KJIETOK MHOTOKJIETOYHOTO OpraHuM3Ma, HallpaBJIeHHOE Ha TMpoIlecc pPa3MHOXKEHHUA. OTO
BBICOKOIM((EPEeHIIUPOBAHHbIE KJIETKH, sIpa KOTOPBIX COJAEp)KaT BCIO HEOOXOIUMYIO
HACJIEICTBEHHYIO HH(OPMALIHIO 711 pa3BUTHS HOBOTO OpPraHU3Ma.

Oco0eHHOCTH raMeT:

1) ramonaHbii HAGOpP XPOMOCOM OOECIEYUBAET BOCHPOM3BEICHUE B 3UIOTE€ TUIIUYHOTO JIJIS
OpPraHM3MOB JJAHHOTO BUJIA JUTUIOMIHOTO HAO0OPa;

2) HeoObIUYHOE SIIEPHO-IIUTOIIA3MATHIECKOE COOTHOIIEHHE (T. €. OTHOIIEeHHE o0beMa sipa K
0o0beMy LMTOIUIa3Mbl). Y SHLEKIETOK OHO CHMXXEHO 3a CYeT TOro, 4TO HMEETCSI MHOIO
[UTOIJIA3MBbI, TJ€ COACPKUTCS MUTATEIbHBIA MaTepuan (3KelITOK) Juist Oyayiiero 3apozsiia. B
CIEpMaTO301/1aX, HA00OPOT, AAEPHO-IIMUTOIUIA3MAaTUUECKOE COOTHOLIEHUE BBICOKOE, TaK KaK Mall
00BeM IIUTOIIa3MbI (IIOYTH BCA KJIETKA 3aHATA SAPOM). DTOT (PaKT HAXOJUTCS B COOTBETCTBHUH C
OCHOBHOH (pYHKIIMEH CriepMaTO30H/1a — JOCTABKOW HACIIEJACTBEHHOTO MaTepHaa K SUIEeKIeTKE;
3) HU3KHI ypOBEHb OOMEHA BEIIECTB B raMeTax. X cocTosiHie MOX0Ke Ha aHaOuO03.

CtpoeHue u pyHKIUM ANIEKIETKH

SinekneTka — KpymHas HEMOJBMXKHAs KJIETKa, 0o0Ja/arolas 3amacoM MUTATENbHBIX BEIIECTB.
Pa3zmepbl xKeHCKOU sIHIEKIeTKH cocTaBisaoT 150 170 Mxm (ropa3go O6oblle MYKCKHUX
CIIepMaTO30MI0B, pa3Mep KOTOpbiX 50 — 70 Mkm).

OYHKIMY MUTATEbHBIX BEUIECTB PA3TUYHbI. VX BBIMOIHSIIOT:

1) KOMITIOHEHTBI, HYXHBIE JIJIs ITpoLieccoB OuocuHTe3a Oenka (pepmenTsl, pudocomsl, M-PHK, 1-
PHK u ux npeaiecTBeHHUKN);

2) cnoenuguYecKre peryyisaTOpHbIE BEIIEeCTBA, KOTOPbIE KOHTPOJIUPYIOT BCE TPOLECCHI,
MPOUCXOAIINE C THUEKIETKON, Hanpumep (akTop A€3UHTETPALUU sIE€PHOU 000JI0UKH (C 3TOTO
npoliecca HadyMHaeTcs npodasza 1-ro MeffoTuueckoro JeneHus ), Gakrop, Npeodpazyromui sIpo
CIepMaro3oua B IMpoHyKiIeyc mnepeln (aszoil apoOneHus, ¢(akTop, OTBETCTBEHHBIM 3a OJIOK
Meio3a Ha ctaauu Metadassl Il u np.;

3) JKeNToK, B COCTaB KOTOPOTO BXOJAT OeskH, GochOaUnuIbI, pa3InyHbIe KUPbl, MUHEPAJIbHBIE
conu. IMeHHO OH obecrieunBaeT MUTaHUEe 3apoblilia B SMOPHOHAIBHOM MEPHOJIE.

[To konmuecTBY ’KelTKa B SMIIEKJIETKE OHA MOXXET ObITh alleUTAIBbHOM, T. €. coJeprKallei
HUYTOXXHO Majoe KOJMYECTBO JKEJITKA, MOJIHM-, ME€30- WIH OJMIOJIEHUTaNbHOM. YenoBeueckas
AWIEKJIETKa OTHOCUTCS K aJelMTAIbHBIM. DTO OOYCIOBJIEHO TEM, YTO YEJIOBEUECKUH 3apOJIbIII
OYCHb OBICTPO NEPEXOAUT OT TUCTHOTPOPHOrO TUIA NHUTAaHUSA K remarorpopHomy. Takke
yelioBedecKas sileKieTka IO paclpeaeseHUI0 JKeNTKa SBISETCS H30JIEHUTAIbHON: TpuU
HUYTOXXHO MaJIOM KOJIMYECTBE JKEJITKAa OH PAaBHOMEPHO PACIIONIaraeTcs B KJIETKE, IO3TOMY SO
OKa3bIBaeTCsl NPUMEPHO B IleHTpe. SilekneTka uMeeT OOO0JIOUKH, KOTOPbIE BBIMOIHSIOT
3alIUTHbIE (YHKLIUH, NPENsATCTBYIOT NPOHUKHOBEHHIO B sHIEKIeTKy Ooyiee OJHOTrO
CIEpPMaTO30M/1a, CHOCOOCTBYIOT HMILIAHTAIMM 3apOjbIlIa B CTEHKY MAaTKH M OIpeNessioT
nepBUYHYIO (GopMy 3apoablina. SifiekneTka JuiIeHa annapaTa akTUBHOTO JBIMKeHUs. 3a 4 — 7
CyTOK OHa IMPOXOJUT MO SNUIEBOAY 1O TOJOCTH MATKH PACCTOSIHHE, KOTOPO€ MPUMEPHO
cocraBuseT 10 cm. [{ns AllekyIeTkH XapakTepHa Iula3MaTHuYecKas cerperanus. JTO O03HAydaer,
YTO TOCJE OIUIOJOTBOPEHHUS B €Ille He JpoOdsiieMcs sille MPOUCXOAUT TaKoe pPaBHOMEPHOE
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pacrpeziesieHue HUTOIIa3Mbl, UTO B JlajbHEHIIeM KJIETKH 3a4aTKOB OyAYyLIMX TKaHEeH moay4yaroT
€€ B OIIPE/IEJIEHHOM 3aKOHOMEPHOM KOJIMYECTBE.

Crtpoenue n GyHKUMH CTIEPMATO30MI0B

CnepmaTo3ouJ — 3TO MYKCKas mojioBas kierka (ramera). OH o0namgaer CmOCOOHOCTBIO K
JIBUKEHHIO, YeM B U3BECTHON Mepe o0ecreunBaeTcss BO3MOKHOCTh BCTPEUU PA3HOMOIBIX TaMeT.
Pa3mepsl cnepmaro3onia MUKpOCKOIIMYECKHE: JUIMHA 3TOM KIETKU Yy yesloBeka cocTasisier 50 —
70 MM (camble KpymHble OHM y TpuToHa — a0 500 mkxMm). Bce cmepmarto3omasl HecyT
OTPULIATENIBHBIN JJIEKTPUYECKUN 3apsijl, 4TO IPEISTCTBYET MX CKJIEUMBaHHUIO B crepMme. [lo
MOP(}OJIOrHH CTIEPMATO30UIbl PE3KO OTIUYAIOTCS OT BCEX JAPYrHMX KIETOK, HO BCE OCHOBHbBIE
OpraHesibl B HUX UMeroTcsa. Kaxkaplil criepMaTo30ul UMEET TOJIO0BKY, MIEUKY, TPOMEKYTOUHBIN
OTIel WU XBOCT B BHUJAE XryTHKa. lloyTw Bcsl rojioBKa 3allOJIHEHA SAPOM, KOTOPOE HECET
HACJIEJICTBEHHBIA MaTepual B Buje XpomaTuHa. Ha mepenHeM KoHIIe TOJIOBKU (Ha ee BEpIIUHE)
pacrmoiaraeTcsi akpocoma, KOTopasi peICTaBIsSeT OO0 BUIOM3MEHEHHBIN KOMIUIEKC [ OJIb K.
31ech MPOUCXOAUT 00pa30BaHKE THATYPOHU A3kl — (pepMeHTa, KOTOPBI CIIOCOOEH pacUIeIIsATh
MYKONOJMCAaXapuabl 000JI0YeK SHUIEKICTKH, YTO JeNaeT BO3MOXHBIM IPOHUKHOBEHHE
CIIepMaTO30MJa BHYTPh SMLEKIETKU. B 1mieiike cnepmaTo3ouaa pacnoyiokeHa MUTOXOHIPHS,
KOTOpas MMEeT cnupanbHoe crpoeHue. OHa HeoOXoauma s BBIPAOOTKH SHEPIUH, KOTOpas
TPaTUTCS HA AaKTHUBHBIC JBM)KCHMSI CIEpPMATO30MJAa IO HampaBleHUIO K siueknerke. [lpu
AIIEKTPOHHON MHUKPOCKOIIUHU CIIEpMATO30Ha OOHAPYKEHO, YTO IIUTOILUIa3Ma TOJIOBKA UMEET He
KOJUIOUJTHOE, a KUIAKOKPUCTAUIMUYECKOE COCTOSIHUE. OTUM JOCTUTAeTCs yCTOMYMBOCTH
CIEpMaTo30M/1a K HEOIaronpUsTHBIM YCIIOBUSIM BHEIIHEN cpeiabl (Halpumep, K KUCIOH cpene
JKEHCKHMX TOJIOBBIX TyTei). ['amerorene3 B mporecc oOpa3oBaHuUsl SUIEKIETOK (OBOT€HE3) U
CIEpMaTo30M10B (criepMaroreHes) @ nenuTcs Ha HECKOJIbKO cTtafauil. 1. B craguu pasmHoxeHus
TUTUTOUTHBIE KIIETKH, W3 KOTOPBIX OOpa3yIOTCsl TaMeThl, Ha3bIBAIOT CIIEPMATOTOHUSMHU H
OBOTOHUSAMM. ITHU KIIETKH OCYHIECTBIISIOT CEPUIO MTOCIEI0BATEIbHBIX MUTOTUYECKHX JIEJICHUH, B
pe3ysbTare yero ux KOJMYECTBO CYHIECTBEHHO Bo3pacTaeT. CriepMaTOrOHUM Pa3MHOXKAKOTCS Ha
MPOTSKEHUH BCEro IMEpHoJa IOJIOBOM 3pENOCTH MYXKCKOM ocoOu. Pa3smHOXeHHe OBOTOHHUMN
IPUYPOYEHO TJIABHBIM 00pa3oM K NEpHUOAY AMOpHOTeHe3a. Y yelloBeKa B )KEHCKOM OpraHH3Me
3TOT Mpolecc Hanboyiee MHTEHCHBHO MPOTEKAaeT B SUYHHKAX MEXAY 2-M U 5-M MecslaMu
BHYTpuyTpoOHOTO pa3Butua. K 7-My mecsiy OoJiblias 4acTh OBOIIMTOB BXOAUT B mpodasy |
Mmeiio3a. Tak kak crmocoOoM pa3MHOKEHHSI KIETOK-IIPEIIIIECTBEHHHUI] )KEHCKUX U MYXCKUX TaMeT
ABJIIETCS. MHUTO3, TO OBOIOHMW W CIEPMATOIOHUHU, KAaK MU BCE COMAaTHMYECKHUE KIIETKH,
XapaKkTepU3yITCs JUILIOUIHOCTBIO. ECiin B OZJMHapHOM rarmionJHoM Habope YUCIO XpPOMOCOM
0003HauuTh Kak n, a konuuectBo JJHK [ kak c, To renernueckas ¢opmyna KJIETOK B CTaJAHU
pPa3MHOXKEHHUsI COOTBETCTBYET 2n2¢ 10 S-mepuonaa U 2n4c nocie Hero. 32 2. Ha craaum pocra
MPOUCXOIUT YBEIMYEHHE KJIECTOYHBIX PA3MEPOB U MPEBPALIEHUE MYKCKHX M KEHCKUX MOJOBBIX
KJIETOK B CHEpMATOLUTHl M OBOIMTHI | mopsijaka, MpuyYeM IMOCIEAHHUE IOCTHraloT OOJIBLIMX
pa3mepoB, uem mnepBble. OnHa 4YacTb HaKalUIMBAEMbIX BEIIECTB MPEJICTaBIsIET CcOOOM
NUTATENbHBIN MaTepual (KEITOK B OBOLIMTAX ), Apyras @ cBsi3aHa C MOCIEAYIOIMUMHU JEIEHUSIMU.
BaxxubiM coObITHEM 3TOTO nepuosa sBisiercs perukauus JHK npu coxpanennn HeM3MeHHBIM
yuciaa xpomocoM. IlocnenHue mnpuoOpeTaroT ABYHHTYATYKO CTPYKTYpY, a T€HeTHuYecKas
dbopmyna crepMaTonMTOB M OBOIUTOB | mopsnka mpuodbperaer Bua 2n4c. 3. OCHOBHBIMH
COOBITUSIMH CTAJMM CO3PEBAHUS SBISIOTCS JIBa MOCJIEAOBATENbHBIX AEICHUS: PEAYKIMOHHOE U
HKBALIMOHHOE, KOTOpbIE BMECTE COCTaBIAOT Meiio3. Ilocie mepBoro neneHus oOpas3yrorcs
cnepmaronuTsl 1 oBouuthl Il mopsaka (popmyrna n2c), a mocie Broporo @ crnepmaTuabl u
3penas sirekaeTka (nc). B pe3ynbprare nejneHuit Ha CTaluKi CO3PEBAHUS KXl CIIEPMATONHUT |
MopsiKa JaeT 4YeTblpe CclepMaTHbl, TOTJa Kak KaxIbplii oBomutr | mnopsaka OJIHY
MIOJIHOLICHHYIO SIMIEKIIETKY U PEIyKIMOHHBIE TEJbla, KOTOPHIE B Pa3MHOKEHUU HE Y4acCTBYIOT.
bnaromapss sToMy B JKEHCKOW rameTe KOHIEHTPUPYETCS MaKCHMajlbHOE KOJHMYECTBO
MUATATEIBHOTO MaTepHualia xkentka. 4. Ilpomecc crepMaroreHe3a 3aBepHIaeTCs CTaaueH
(bopMUpOBaHHUS, WM CIIEPMHOTEHE3A.

IIpakTHyeckas yacThb
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3aganue 1. U3yuute W 3apucyiiTe cXemy CTPOEHUS CIEPMATO30MAa MIIEKOMUTAIOIIMNX,
0003HaubTe Ha PHCYHKE CTPYKTYPHbIE 0Opa30BaHUs I'O- JIOBKH, IIEHKH, CBSA3YIOIIETO 3BEHA U
xBocTuKa. [lpu ManoM yBETMYEHHH MHMKPOCKONA H3YYUTE€ TOTOBbIE MHKpPOIpenapaTsl
CIICpMaTo30nu 0B, 3aTCM IIpU 60J'IBH_IOM YBCIMYCHHUU BHHUMATCIIBHO U3YYHUTC BUIOBBIC
O0COOCHHOCTH UX CTPOCHHUS, cpaBHUB ¢ puc. 15. OOpartute npu 3TOM BHHUMaHHE Ha pa3Mephl U
(dbopMy TOJIOBKH C aKpOCOMOM, CBSI3YIOIIETO OT/eNa (Telna) U XBOCTHKA. 3apUCYHTE HECKOJIbKO
CIEpPMAaTO30M- OB, KOTOpPbIE Bbl BUIUTE B IOJI€ 3PEHUS MUKPOCKOIMA, 0003HAYbTE UX BUIOBYIO
IIPUHAJJIEKHOCTD U CTPYKTYpHBIE 00pa3zoBanus. 33 Puc. 15. Cxema cTpoeHus cuepMaro3ounsia

3amanne 2. M3yunte M 3apuUCyHTe CTpOCHUE SUIEKICTKH MIICKOIMTAIOIIET0, 0003HAUbTe
COCTaBHbIE YacTH. PaccMOTpUTE MOJ MUKPOCKOIIOM CTPOCHHUE SIUIIEKICTOK KOLIKHU. B simuHuKe
KOIIKK HaiauTte siuekineTky (oBouuT I mopsinka) Bo BropuyHoM (oruukysne. [loutu B mieHTpe
OBOIIMTA HAXOJIUTCS KPyTiioe ci1abo OKpamieHHOE SApO, B KOTOPOM XOPOIIO KOHTYPHPYETCS
SIIPBIIIKO. 3apUCYHTE MUKPOCKOITMYECKOE CTPOCHHE SIMYHMKA KOIIKU (puc. 16).

3amanue 3. M3yunte M 3apucyiiTe CXeMy OCHOBHBIX J3TallOB CIIEPMATOreHe3a M OBOTEHE3a.
KoHnTponbHbIe BOIpoCh

1. Kakoe cTpoenue uMeer criepMaTo30u1 MICKOIUTAOIINX?

2. Kakoe cTpoeHHe UMeeT ANIEKIETKAa MIECKOIUTAIOIINX ?

3. Kak Ha3bIBalOTCSI IEPBUYHbIE MOJIOBbIE KIETKU?

4. KakoBbl OTIMYHS OBOTE€HE3a OT cliepMarorenesa?

IIpuMepHbIe BONPOCHI IJIsl YCTHOTO ONpoca
3ausarue Ne 1

[Ipeamer u 3aa4y FT€HETUKHU PA3BUTHA.

Oranel CTaHOBJICHUS TEHETUKH Pa3BUTHS.

Bkiazg 3apy0OekHBIX B POCCHICKHUX YYEHBIX B TEHETUKY Pa3BUTHS B IEPHOJ €€ CTAHOBJICHHUS.
Ponb k1eTo4HOro sAapa B pa3sBUTHU.

.OnBbITHI IO BEAYLIEH posin SApa B pa3BUTHH.

Mopdorenernueckasi akTHUBHOCTb SJI€P U €€ MePUOJUUHOCTb.

Bnusinue nuroniasMel Ha paboTy reHOB.

MopenbHble OpraHu3Mbl B TEHETUKE Pa3BUTHUA.

N~ wWNE

3ausartue Ne 2

QOyHKIMOHAIBHBIE U3MEHEHUS XPOMOCOM B OHTOI'€HE3E

XPpOMOCOMBI THIIA JIAMITOBBIX IIETOK

[TonuTeHHBIE XPOMOCOMBI.

I'eneTnyeckast opranu3anus NOJIUTEHHBIX XPOMOCOM.

XpOMOCOMHBIE Ty (]BHI.

[IpuieHTpOMEpHBIN TeTepOXpPOMATHH B IOJHUTEHHBIX XpoMocomax. MHTepkanspHbIil
TeTEPOXPOMATHH B IIOJUTEHHBIX XPOMOCOMAX.

Hcnons30BaHNe MOJUTEHHBIX XPOMOCOM B T€HETHYECKOM aHAJIU3E.

8. JluMuHyIMs XpomaTuHa.

ouhkwdpE

~

3ausarue Ne 3

1. TIpoGnema reHeTHYECKON UIEHTHYHOCTH U (PEPEHINPOBAHHBIX KIETOK
2. Teopus muddepeHnnanbHON aKTUBHOCTH TEHOB
3. MexaHHU3MBI peryJIsilui aKTUBHOCTH T'€HOB
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o

[Tydunr KaK [IATOJIOTHYECKUH MoKa3aTelb nuddepeHnmantbHON
TE€HHOW aKTUBHOCTH

deHoMeH allJIeNIbHOTO UCKITIOYEHUS

AMiundukanus 1 MarHu(UKaIus reHoB

3ausarue Ne 4

=

How

o

CoNoOA~WNE

No ok ow

OO01mas XxapaKTepuCTHKA PA3BUTHS MICKOTTUTAIOIINX.

XapakTepucTUKa MEPBUYHBIX IOJOBBIX KIETOK Miekonurammux. [lomoBele KiIeTKU B
uHIU(PGEpPeHTHBIX 3a4aTKaX FOHAJ MIEKOMUTAIOIIHX.

Nuannmanus Mero3a MIEKOIUTAKOLIKX.

Pa3BuTHE 1MOOBBIX KJIETOK Yy YesioBeka. Meiio3. Panuss npodasza. [To3auss npodasa.
CospeBanue pommukynos. CozpeBanue 0onuTa. MoJNeKyIsspHbIe IPOLECChl, OTBETCTBEHHBIC
3a CO3peBaHME OOLIMTA.

Om1o10TBOpPEHUE U PAHHUE STAIbI IPOOJICHHS SMOPHOHA.

Cnepmuii. CTpoeHuEe 3pesioil SULEeKIETKH.

[Ipouecc onao10TBOPEHUS Y MIIEKOIIUTAOLIUX.

MonekynsapHble MEXaHU3Mbl aKTUBALIUU SUIEKIETKU. 3aBepIlIeHre Meiio3a.

. Pannwmii smOpuorenes. [pobnenue. [[Byx01acToMepHBIH SMOPHOH.
. ObpazoBanue Mopynbl. OOpazoBanue OnactorucThl. Hekoropele cBoiicTBa kieTok TD u

BKM. ToTHIIOTEHTHOCTH 6J1aCTOMEPOB PaHHUX YMOPUOHOB.
Monozurotssie 6mu3Henbl. [IpocrekTUBHBIE MOTEHIIMHM PA3IMYHBIX YacTeil OJIacTOIMCTHI.
[IpeoOpazoBaHue OIACTOMMCTHI B 3aPOABIIICBBINA IIWIHHI.

3anstue Ne 5

[TyTu amonTo3a B KIIETKe.

MosnexynsapHble MEXaHU3MBbI PETYJIAINH arloNTo3a B KIETKE
Ponb Genka P53 B anmonTo3e.

Bcl2-6enku B anonro3se.

Penenrropsr cmeptu — FAS (CD95) 1 TNF-R1.

ArnonTo3, HeKpo3, ayTodarus. CpaBHUTEIbHbIE ACIIEKTHI.
Ponp amonTo3sa B mpoliecce OHTOreHe3a u SMOpHOreHesa.
Armonto3: poJib B pa3BuTuu HemaTo bl (C. elegance).
ATIONTO3 U CTapeHHeE.

3ausatue Ne 6

OMOpHOHaNbHAS UHTYKIIHSL.

dakTopbl, XapaKTepU3YIOLIHMEe SMOPHOHATIBHYI0O HWHIYKIUIO (MHIYKTOP, KOMIIETCHTHAS
TKaHb, B3aUMO/ICHCTBHE HHAYKTOPA M KOMIIETCHTHO!N TKaHH).

OCHOBHBIC 3aKOHOMEPHOCTH CO3PEBaHUS MHYKTOPA U KOMIIETEHTHOW TKaHHU.
MonekynsipHasi TpUPOAa HHIYKTOPOB.

MomnexysipHasi IpUpoIa Me30IePMATbHBIX HHYKTOPOB.

MornekynsipHas pupoia HeHPOHMHAYIHPYIOMUX (HaKTOPOB.

I'ensr  asmOpuonanmsHOW wmuayknumu: WNT, Noggin, Notch, Dorsalin, Hedgehog

OTBeTHI IPH YCTHOM OIPOCE OLEHMBAIOTCSI MAKCMMAJILHO B 2 faJuia.

- 2 6aJJIOB BBICTABIISIETCS CTYICHTY, €CITH MOJTHOCTHIO TIOJATOTOBHIICS KO BCEM BOIIPOCAM U
OTBETUJI HA TOIIOJIHUTEIILHBIE BOIIPOCHI.

- 1 Ganna BBICTABISIETCS CTY/ACHTY, €CIIH MOJIHOCTBIO MOJATOTOBMIICS KO BCEM BOIIPOCaM U
OTBETUJI Ha JIOTIOJIHUTEIbHBIE BONPOCHL. [Ipy 0TBeTe Ha BOMPOCH! AOMYCKAeT HETPyOble OLINOKU
Y HETOYHOCTH.
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- 0- 0aJJIOB BBICTABIIAETCSA CTYACHTY, €CJIM HC I'OTOB K BOIIPpOCaM U HC OTBCTUJI HA
JOIMOJIHUTCIIBHBIC BOITPOCHI.

PatGora Ha ka:xknoM ceMHuHape ISl 0OYHO-3204HOM M 32049HOH (POPMBI 00yUEeHUS
OLICHMBAETCACIeYIOIIM 00pa3oMm.

- OLieHKa OTJIMYHO BBICTABIIAETCS CTYJEHTY, €CJIU IIOJHOCTBIO ITOATOTOBUIICS KO BCEM BOIIpOCaM
Y OTBETUJI HA JOIOJHUTEIbHBIC BOIIPOCHI.

- OLeHKa XOpOILIO BBICTABIISIETCA CTYIEHTY, €CJIH MTOJIHOCTBIO IIOArOTOBHIICS KO BCEM BOIIPOCaM
¥ OTBETHJI Ha JONOJHHUTENbHBIE BONPOCHL. [Ipu 0TBEeTE Ha BONPOCHI AOMyCKAaeT HErpyObIe
OLIMOKH U HETOUHOCTH.

- OLleHKa yIOBJIETBOPUTEIBHO BBICTABIISIETCS CTYACHTY, €CIIH IIOATOTOBUIICS KO BCEM BOIIPOCAM.
[Tpu oTBeTe Ha BOMPOCHI JOMYCKAET OMMUOKN M HETOYHOCTH.

- OHeHKa HEYAOBJICTBOPUTECIBHO BBICTABIACTCA CTYACHTY, €CJIM HE I'OTOB K BOIIpOCaM U HE
OTBCTUJI HA JOIIOJIHUTEIIBHBIC BOIIPOCHI.

BOl'[pOCbI AJI MOATOTOBKH K KOJVIOKBUYMY 1

[Ipeamer u 3a1aunl T€HETUKHU PA3BUTHA.

OcHOBHBIE IPOOJIEMBI TCHETUKH PA3BUTHS.

OCHOBHBIE IPUHIIUIBI TEHETUKHU PA3BUTHSL.

Hctopus cTaHOBIEHUSI TEHETUKH Pa3BUTHS KaK HAYYHOTO HampasiieHusl. OCHOBHbIC ATallbl
cTaHoBJIeHUS. Benyiiue 3apyOekHble U OTEUECTBEHHBIC YUCHBIE — OCHOBOITOIOKHUKHU
Hay4HOI'O HarnpasJieHUs «l eHeTHKa pa3BUTHSI.

NN

Bonpochl /151 NOATOTOBKHU K KOJUIOKBHYMY 2

=

Ponb kieTodHOrO SiApa B pa3BUTHH.

2. OCHOBOIIOJIATaOIINE IKCIIEPUMEHTHI, TTOATBEPKIAIONINE BEAYIIYIO POJIb sJipa B Pa3BUTHHU.
Paboter X. llnemana, I'. I'emepnunra, A.JI. FOnuna, b.JI. Acrayposa, I'.B. Jlonamosa, P.
bpurrca, T. Kunra, /JI. I'epgona, JI.M. Yalinaxsua, . Yuamyra.

3. Pomp mmTOmMIA3MBI B peanu3alliil  HACIEIACTBEHHOW WHGoOpManmuu W (OPMHPOBAHUHU
HEKOTOPBIX MpU3HAKOB opranu3Ma. OnbiThl 1. 'epaona. JluMuHyus XxpoMaTrHa.

4. Wepapxusi CTBOJIOBBIX KJIETOK. TOTHUIIOTEHTHBIC, TUIFOPUIIOTEHTHBIE, MYJIHTHIOTCHTHBIE,
YHUTIOTEHTHBIE KJIETKHU.

5. Mopdorenernueckass akTUBHOCTh Siep M €€ MEePHUOJUYHOCTh. KpuTHUeckue MepHoisl

pa3BUTHSI.

Bonpocs! 1J1s1 MOATOTOBKHU K KOJUIOKBHYMY 3

1.00mumii mpUHIUI FeHETHYECKOTO KOHTPOJIS Pa3BUTHUS.

2.I'nnore3a mudpepeHnnanbHON aKTHBHOCTH TEHOB.

3.I'HCTOHOBEIN KO,

4.Perynsiuus SKCIIpecCUU FeHOB (Ha ypOBHE TPAHCKPHUIIMH, IMOCTTPAHCKPUIIIMOHHOM YpPOBHE,
Ha ypoBHE TpaHcmAuuu). KoopauHupoBaHHBIE M HEKOOPIMHHPOBAHHBIE W3MEHEHHs] TE€HHOMN
AKCIIPECCUHU.

5.0co06eHHOCTH B3aUMOJICHCTBUS TE€HOB B Pa3BUTHU OpraHU3Ma.

6.0co0eHHOCTH  (PYHKITMOHUPOBAHMSI TEHETUYECKHX CHUCTEM, KOHTPOIHUPYIOIIUX pPa3BUTHE.
«Omnepexaroree» GyHKIIMOHUPOBAHNE T€HOB B X0/1€ OHTOTEHEe3a.

7.I'ennble cetTu.
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3ammTa Ka)a0ro KOJUIOKBUYMa /ISl 04HOH (DOpMBbI 00y4eHUS OLEHUBAETCH MAKCUMAJIbHO
B 3 0asa.

- 3 Oasuia BBICTABIISIETCS CTYACHTY, €CIIU MOJTHOCTHIO MOATOTOBUIICS KO BCEM BOIIPOCaM
KOJUIOKBHUYMA U OTBCTUJI HA JOIOJHUTCIIbHBIC BOIIPOCHI.

- 2 6as1a BBICTaBIISIETCS CTYJICHTY, €CIIH MOTHOCTBIO IIOATOTOBMIICS KO BCEM BOIIPOCAM
KOJUIOKBHYMAa U OTBETHJI Ha JIOTIOJIHUTEIbHBIE BONIPOCHL. [Ipyn 0TBETE HAa BOIPOCHI JOITYCKAET
HEerpyOble OIMOKU U HETOYHOCTH.

- 1 Ga1 BeICTABIIIETCS CTYACHTY, CCJIM IOATOTOBUJICA KO BCEM BOIIPpOCAM KOJIJIOKBHYMaA. HpI/I
OTBCTEC Ha BOIIPOCHI JOITYCKACT OIINOKH ¥ HETOYHOCTH.

- 0 0a)UIOB BHICTABIIIETCS CTYACHTY, €CJIN He roros k BOIIpOCaM KOJIJIOKBHUYMa U HC OTBCTUJI HA
JOIMMOJIHUTCIIbHBIC BOITPOCHI.

3ammTa Kaxa0ro KOJJIOKBUYMA /IJIsl OYHO-3204YHOM ¥ 32049HOMH (popMbI 00yUeHH s
OLICHMBAETCA CJeIyIINM 00pa3oMm.

- OLIGHKa OTJIMYHO BBICTABJIACTCA CTYACHTY, €CJIU IIOJTHOCTBIO ITOATOTOBHIICA KO BCEM BOIIPpOCaM
KOJUIOKBHUYMA WU OTBCTUJI HA JOINOJIHUTEIIBHBIC BOIIPOCHI.

- OIIGHKA XOPOIIIO BBICTABIISICTCS CTYACHTY, €CIIU MIOJTHOCTBIO MOJITOTOBUIICS KO BCEM BOIPOCAM
KOJUTOKBHYMAa M OTBETHJI Ha JIOTIOJTHUTEILHBIC BONPOCHL. [Ipr OTBETEe Ha BOIPOCHI JOITYCKACT
HerpyOble OMMUOKHU U HETOYHOCTH.

- OI_ICHKa YAOBJICTBOPUTECIIBHO BBICTABJISACTCA CTYACHTY, €CJIM TOATOTOBUJICA KO BCEM BOIIPpOCaAM
KOJUIOKBHUYMaA. HpI/I OTBCTC Ha BOIIPOCHI JOITYCKACT OIIMOKU ¥ HETOYHOCTH.

- OI_IGHKa HEYHOBJICTBOPUTCIIBHO BBICTABJIACTCA CTYACHTY, €CJIN He roroB k BOIIpOCaM
KOJUIOKBHUYMA UM HE OTBCTHUJI HA JOIMOJIHUTCIIBHBIC BOIIPOCHI.

3amaHus 1J151 KOHTPOJIbHOM PadoThI
Ornucanue KOHTPOJIBHOU PabOTHI:

Jl1st IOATOTOBKY K KOHTPOJIBHOM paboTe UCTIONb3yeTCs CIEAYIOUINA epeYeHb BOIPOCOB:

Beenenne B aucuumiuny. [peamer u 3anaun renetuku paszsutusi. Mcropus. [Ipedpomusm.
OnureHe3. Poib KJI€TOYHOTO siipa B pa3BUTUU. TOTUINOTEHTHOCTh F€HOMA. DTalbl OHTOIEHE3a.
ArnonTo3. MoneKynsipHO-T€eHETHYECKHE METO/Ibl, IPUMEHSIEMBIE B UCCIIEIOBAHUSX 110 T€HETUKE
pa3BUTHS.

OO0masi xapakTepucTHKa pa3BuTusi Apo3oduibl. Co3peBaHne SHLEKIETKH JPO30(QHUIIbL.
Pannunii smOpuorenes apozodunsl. [lo3guuii smOpuorenes apo3oduisl. JlnunHouHas craaus
pa3BuTHs. TOTUNOTEHTHOCTh U JIeTEPMUHALINMS B SMOpHOreHe3e Ipo30(huibl. [ eHHbIH KOHTPOJIb
pa3BUTHS JPO30(UIIBI.

I'eHHBIH KOHTPOJIbL pa3BUTHA APO30(uJIbl. XapakTepucTUKa MaTepUHCKUX T'€HOB. Poib
TEHOB CErMEHTAllUU B pa3BUTUU. [ OME03HCHBIE T€HBI U X POJIb B Pa3BUTHH.

Panee pazBuTne miexkonurawmmx. OO0mias XxapakTeprucTUKa Pa3BUTHS MIIEKOMUTAOIIHX.
XapakTepuCTUKA MEPBUYHBIX MOJIOBBIX KJIETOK. [1070BbIe KiIeTKH B MHAU(PPEPEHTHBIX 3auaTKax
roHan. Maunuanus meiioza. Pa3BuTHe MOJIOBBIX KJIETOK Yy denoBeka. Meito3. Pannss npodasa.
[Tozmusas mpodaza. CoszpeBanue omtukynoB. Co3peBanue oonuTa. MoJEKyISIpHBIC MTPOIIECCHI,

OTBETCTBEHHbIE 3a co3peBaHHMEe oouuTa. OIUIONOTBOPEHHME M PpaHHHE HTalbl ApPOOJIEHUsS
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smbOpuona. Cnepmuit. CTpoeHue 3penoil sinekIeTkd. IIporecc OMIOJOTBOpPEHHS Y
MJICKOTUTAIOMNX. MOIEKYISIpHbIE MEXaHU3MbI aKTHBAIIMH SUIIEKIIETKU. 3aBepIlIeHrne Meiio3a

Pannmuii 3m0puorene3. Pannuii smOpuorenes. [[pobienue. J[ByxOimacToMepHbIii SMOPHOH.
O6pa3zoBanue Mopyisl. OOpa3zoBanue OnacTonucThl. HekoTopsie cBolicTBa kinetok TO n BKM.
TOTUNOTEHTHOCT, ~ OJacCTOMEPOB  paHHUX  SMOPHUOHOB.  MOHO3WTOTHBIE  OJIM3HEIBI.
[IpocriekTHBHBIE TOTEHIMU PA3IMYHBIX YacTeil Omacromuctel. [IpeoOpazoBanue O6IaCTONHMCTH B
3apOBIIIEBHIN IUITHHID.

MexaHu3MBbl peajiu3anum MPoueccoB KJIeToYHoi 1uddepeHunpoBKu U1 Mopdorenesa.
OOpatumble (AMUT€HOMHBIC) M3MEHEHHUS OTIENbHBIX YYAaCTKOB XPOMAaTHHA C COXpPaHEHUEM
HETPEPbIBHON CTPYKTYphl. HeoOpaTumble n3MeHEeHHs y4acTKOB XpoMaTHHa. OHTOreHEeTHYeCKast
CTa0MJIBHOCTh TEHOMa Kak 0a30Bas XapaKTEpUCTHKA TIOJOBBIX M COMAaTHYECKUX KIETOK
OOJBIIMHCTBA MHOTOKJIETOUHBIX JKMBOTHBIX B  XoJe oOHToreHesa. lLluronoruueckue,
TeHeTUYeCKHUe, OMOPHOJIOTHYECKHEe U MOJEKYJISpPHO-OMOJOTHYECKHEe  JO0Ka3aTelbCTBa
HKBUBAJICHTHOCTH T€HOMa B KIETKaX Pa3JIMYHbIX THIIOB TKaHeW M opraHoB. KiionmpoBanue
OpPraHM3MOB KaK JI0Ka3aTeJIbCTBO SKBHBAJCHTHOCTH KJIETOYHBIX T'€HOTHIIOB B OHTOTEHE3E
SIBeHMS] OHTOTEHETHUECKON HECTaOMIBHOCTH T€HOMA B COMaTHUECKUX KJIETKaX psijia dKUBOTHBIX
KaK pe3yJIbTaT TeHOMHBIX EPECTPOEK COMATUUECKUX KIETOK.

JIuMUHYIIMS XpOMAaTWHA Y MAapasuTUPYIONIMX HEMAaToJd W HEKOTOPhIX HACEKOMBIX B
coMaTHuecKuX KieTkax; peopranmnzanus J{HK B xone oOpa3zoBaHus TeHOB IMMYHOTJIO0YJIHHOB B
B-nmumdonuTax u kineToyHbIx peuentopoB B T-nuMdornuTax; TpaHCIOKAIUH XPOMOCOM B XO€
OHTOT€HEe3a KaK MPUYUHBI BOSHUKHOBEHHS psiia onmyxoiiell. Fi3MeHeHne CTpyKTypbl XpOMOCOM B
XoJie pa3BUTHA: MypGUHT, 00pa3oBaHWE JAMIIOBBIX MIETOK, MOJUTECHHUS, HEIOPETUTHKAIINS
caresumutHbIX  JIHK, ammnudukanus puOOCOMHBIX (AIpBIIIKOBBIX) TeHOB, IMHakTuBanus
paifoHoB X-XpOMOCOM y CaMOK MIeKONMUTaromux. MMnpuHTHHT. DyHKIMOHATBHBIE Pa3inyus
OTIIOBCKMX M MAaTepUHCKUX TE€HOMOB, BO3HUKAIOIIME B TaMEHTOTeHe3e (MEeTUIUpOBaHUE,
OKCMAHCHUS TPHUIIETHBIX MMOBTOPOB Y MIIEKOMUTAIONINX ). MHOTOYPOBHEBBIN XapaKTep perysiuu
OKCIPECCHH TEeHOB (Peryssiius Ha YpPOBHE XpOMAaTWHA, TPAHCKPUIIMH, IPOIECCUHTA,
TpaHCIOpTa W3 sApa B I[HUTOIUIa3My, mpeTpaHcisanuu, Tpancmstnuun MPHK, npu
MOCTPAHCIIALIMOHHOM CO3PEBAaHUM OENIKOB, CEKpPEelIMH M CO3PEBaHUE OCNIKOB MOCIIE CEKPELUH).
Perynsanus reHOB Ha ypOBHE WHHIMALMU TPAaHCKpUMIMH. L[c-37€MEeHTB TPOMOTPOB U TpaHC-
daxTopsl perynsiuu TpaHckpumniun. OOmue W crenuaibHble TPAHCKPHUITIIMOHHBIE (aKTOPHI.
JIHK-6enkoBble u  Oenok-OenkoBbIe  B3auMOJAEWUCTBUA. Ponb  OenkoBBIX  (DaKTOPOB,
B3aMMOJICHCTBYIOIUX C XpOMaTHHOM. J[OMEHHas CTPYKTypa TPAHCKPUIMIIMOHHBIX (PAaKTOPOB, HA
npumepe T BaKHBIX ISl paHHET0 3MOPHOHAIBHOTIO Pa3BUTHSI )KMBOTHBIX: romeoaoMeH (helix-
turn-helix), Paired-momen, basicHLH. Perynsmust 9SKkcrmpeccHd TeHOB  Ha  IOCT-

TPaHCKPUIILINOHHOM YpOBHE B XoJi¢ co3peBanus HacueHTHoW PHK (Tepmunanus tpanckpunumuy,
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KOIIMPOBAaHUE, TIOMUAJCHUINPOBAHUE, CIUIAMCHHT, TPAHCHIOPT W3 sjApa B I[HTOIUIA3MY).
Herepmunamust mnona y Drosophila (Ha ypoBHE TpacHKpUNIMM W CIUIACHHIA): TEHBI
HyMepaTopsl U JieHoMuHATOphI, sex letal (SxI), transformer (tra), doublesex (Dsx). Perymsius
SKCIIPECCUH F€HOB B Ha MPE-TPAHCISIIUOHHOM U TPAHCISLIUOHHOM YPOBHSI.

T'omeo0okchl y 4YenoBeka W HacjeAcTBeHHbIe 0oje3nn. HOX-xnacrepel y yenoBeka,
JIOKaJHM3alys, KOJIMYECTBO T'€HOB. AHAINW3 BPEMEHHM U MeCTa JIEHCTBHUA T'€HOB. AYTOCOMHO-
JOMUHAHTHBIA cuHApoM npu MmyTtauud B rene HOXA. Cunnonmpaktuwnuvs, oOycloBIICHHAS
mytarnueit B rene HOXD. Myranus B rene PAX3, oOycnaBnuBaromias cuaapom BaapnenOypra 1-
ro tuna. Myranus B reHe PAX2, cunHapom. Myrtamms a rene PAXG6, oOycnaBiuBarormas
pa3Butue anupuauu. Myrarmuu B reHe PAXS8, mpuBosiye K 3KTOMUU IMUTOBUIAHON JKETE3bI.

Cepus renoB SOX, sxcnpeccusi. MyTanuu reHOB «IIMHKOBBIX majiblieBy. Cepust reHoB T-hoOX.

[Tpumep BapuaHTa KOHTPOJILHOMN pabOTHI:

IlepeyeHb BOPOCOB /1Jisl MOATOTOBKH K KOHTPOJbLHOM padoTe

1. Ilenu, 3agaun, OCHOBHBIE ITPOOIEMbI T€HETUKU pa3BUTUS. [lepcrieKTUBbBI MPaKTHUECKOTO
IPUMEHEHMSI JOCTH)KEHUH FeHETUKU Pa3BUTHS.

2. YPpOBHH PETYIISIIIAN YKCIPECCUU T€HOB. Peryismus skcpeccun TeHOB Ha ypOBHE
TPAHCKPUNLUU Y 3yKapuoT. Moaens bpurrena u J[3Busacona.

3. Herepmunanms nmosna. banancoBas Teopus onpeaeneHus moua y npo3oduisl. KitoueBbie
T'€HBI B ONPE/IETICHUH 1101 Y APO30(UIIbI.

IlepeyeHb BOPOCOB /1Jisl MOATOTOBKH K KOHTPOJLHOM padoTe

1. TIpedomusm u smureHes.

Ponp THCTOHOB B peMOIEIMPOBAaHUN XpPOMAaTHHA. | HCTOHOBBIM KOJI.

3. JuddepenunanbHas akTUBHOCTh TOMOJIOTHUHBIX XPOMOCOM M MX Y4acTKOB. | eHeTnueckue
MOCJIEACTBHSI MHAKTUBAILMM XPOMOCOMBI (KOMIEHCAIHs 103bl X-CLEIMJIEHHOI0 TeHa, pa3Has
9KCIIPECCHS] Y T€TEPO3UTOTHBIX KEHIINH, MO3aULIU3M)

N

Hepeqeﬂb BOIIPOCOB AJIA MMOATOTOBKHA K KOHTpOJ’lLI—[Oﬁ paﬁoTe

1. OcHoBHbIe IONOXEHUs TeopuH A. BelicMaHa.

2. Iluc- m TpaHc-neicTByOMME (PaKTOPHI PETYIISIIUU SKCIIPECCHU TeHOB. Poib
TPAHCKPUIIIUOHHBIX (PAKTOPOB B PETYIISIIIMH SKCIIPECCHH T€HOB.

3. MoekynsapHO-TeHeTHIeCKOe 00ecIIeueH e IIaHa CTPOCHUS OpraHu3Ma Ha IpuMepe
IJIO0BOM MYXH.

Hepeqeﬂb BOIIPOCOB AJIA MOATOTOBKH K KOHTpOJ’lLI—[Oﬁ paﬁoTe

1. Pannwuii sMOpuorenes Apo30Quis.

2. YPOBHHU PETyJISIUU IKCIPECCHU TEHOB. PeryIsnus sKCIpeccHu TeHOB Ha YPOBHE
TPAHCKPUIILUU Y IPOKAPUOT.

3. MuddepeHnmanbHas akTHBHOCTh TOMOJIOTHYHBIX XPOMOCOM M UX Y9acTKOB. MTHaKTHBaIus
X-xpomocomsl. ['unoresa Mapu Jlaiton. KimtoueBbie reHbl HHAKTUBAIUU X-XPOMOCOMBI.

ITepeyenb BONPOCOB VI MOATOTOBKH K KOHTPOJIbHOM padore
1. Osorene3 npo30¢huIbI.
2. Ponb sHXaHCEPOB, caillieHCepOB, HHCYIATOPOB B PETYIISAILIMH SKCIPECCHH ['€HOB.
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3. Oomna3zmaTtudeckas cerperanus. ['easr MarepuHckoro 3¢ dexra
1. OcoOenHocTn w3ydeHHs] 3a00J€BaHUN C HACIEICTBEHHOW MPEIpacIoNOKEHHOCTHIO Ha

pUMepe aJIePTUIECKOr0 pUHUTA

3amuTa Kaxa0ii KOHTPOJILHOH PadoThl UIsi 04HON (PopMBI 00yUeHHsT (MOTYJIb 1)
OlleHMBaeTCsA MaKcuMaJibHO B 10 6as10B.

- 10 6an1oB BBICTABISETCA CTYACHTY, €CIIM BEPHO OTBETUII HA BCE BOMPOCHI KOHTPOJIbHON
paboTHI.

- 6-9 6ayI0B BHICTABIIAETCS CTYJEHTY, €CJIM OTBETUJI Ha BCE BOIPOCHI KOHTPOJIBHON PabOTHI.
[Tpu oTBeTEe Ha BONPOCHI AOMYCKAET HETPyOble OMMOKH U HETOYHOCTH.

- 3-5 GaJJIOB BBICTABIIIETCS CTYIEHTY, €CIM OTBETUI Ha Oosiee ueM 50% BOIPOCOB KOHTPOJIBHOM
paboTsl. Ilpu oTBeTe Ha BOMPOCHI AOMYCKAET OMMOKH U HETOYHOCTH.

- 0-2 6annoB BBICTABIIAETCS CTYJAEHTY, €ClIM OTBETHJ Ha MeHee 4eM 50% BOMpPOCcOB KOHTPOJIbHOMN
pabotsl. [Ipu oTBETE Ha BONIPOCHI JOMYCKAET OMIMOKHA U HETOUHOCTH

CamocTtosTenbpHas paboTa Mo MOJArOTOBKE K UTOTOBOMY KOHTPOIIIO — IK3aMEHY IMPOBOIUTCS 1O
porpaMMme JAUCLUHUIIINHBL.

3ammTa KaxK10i KOHTPOJIbHON PadoThl VI 0YHO-3209HON U 3204HOM (popMBbI 00yUeHHnst
OLICHMBAETCH CJEeAYIOIHNM 00pa3oM.

- OLieHKa OTJIMYHO BBICTABIIACTCS CTYJEHTY, €CIIM BEPHO OTBETUJI Ha BCE BOIIPOCHI KOHTPOIHHON
paboThL.

- OLieHKa XOpOILIO BBICTABIISIETCS CTYIEHTY, €CJIM OTBETHJI HA BCE BOIIPOCHI KOHTPOJIBLHOM
pabotel. [Ipu oTBeTEe Ha BOMPOCHI JOMYCKAET HErPyOble OMMOKH U HETOYHOCTH.

- OLieHKa yI0BJIETBOPUTENBHO BBICTABIISIETCS CTYACHTY, €CJIM OTBETHII Ha Oosee yuem 50%
BOIIPOCOB KOHTPOJIbHOM paboThl. [Ipu 0TBEeTE HA BONPOCHI AOMYCKAET OIIMOKH U HETOUHOCTH.

- OnieHKa HeYyTOBJICTBOPUTEIHHO BBICTABIISICTCS CTYNICHTY, €CIIH OTBETHII HAa MeHee ueM 50%
BOIPOCOB KOHTPOJBHOM paboThl. [Ipu 0TBeTEe Ha BOMPOCH! AOMYyCKaeT OMMUOKH U HETOYHOCTH

3ammTa KaXK10i KOHTPOJIbHON PadoThl 1 04HOM GopMbl 00ydeHus: (MoayJsb 2,3)
OlIeHMBaeTCsA MAKCUMAJIbHO B 15 6a/10B.

- 15 GamIoB BBICTABIISIETCS CTYJEHTY, €CJIM BEPHO OTBETUJI HA BCE BOMTPOCH KOHTPOJIBHOM
paboTHI.

- 8-14 6anyoB BBICTABISAETCS CTYJCHTY, €CJIM OTBETHII Ha BCE BONPOCH! KOHTPOJIBHOM pabOTHI.
[Tpu oTBeTE Ha BONPOCHI AOMYCKAET HETPyOble OMMUOKH U HETOYHOCTH.

- 4-7 6anoB BBICTABIIAETCS CTYJEHTY, €ClIi OTBETUI Ha Oosiee ueM 50% BOIPOCOB KOHTPOJIBHOM
pabotsl. [Ipu oTBeTE Ha BONPOCH! JOMYCKAET OMMUOKHA U HETOYHOCTH.

- 0-3 Gay10B BBICTABIISIETCS CTY/IEHTY, €CIIM OTBETUII Ha MeHee 4eM 50% BOIpPOCOB KOHTPOJIbHON
pabotsl. [Ipu oTBeTE Ha BOMPOCHI IOMYCKAET OMIMOKH U HETOYHOCTH

CamocrosTenbHas paboTa 1o MOATOTOBKE K HMTOTOBOMY KOHTPOJIIO — 9K3aMEHY ITPOBOJIUTCS I10
poTpaMMe JUCITUTUINHBL.

3amuTa KaXKA0il KOHTPOJIBLHOI PadoTHI I OYHO-32049HOM M 3209HOH (GOpMBI 00y4YeHH S
OLICHMBAETCH CJIEeLYIIIHNM 00pa3oM.

- OLieHKa OTIIMYHO BHICTABIIACTCS CTYJEHTY, €CIIM BEPHO OTBETUII HAa BCE BOIIPOCHI KOHTPOIHHON
paboTHI.

- O11eHKa XOPOIIIO BBICTABJISIETCS CTYICHTY, €CJIM OTBETUJI Ha BCE BOMPOCHI KOHTPOJIBHOM
paboTsl. [Ipu oTBeTEe Ha BOMPOCHI AOMYCKAEeT HErPyOble OIMTMOKN M HETOYHOCTH.
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- OLeHKa yI0BJIETBOPUTENBHO BBICTABIISIETCS CTYACHTY, €CJIM OTBETHII Ha Oonee yuem 50%
BOIIPOCOB KOHTPOJIbHOM paboThl. [Ipu oTBeTe Ha BONPOCH! AOMYCKAET OMMUOKHA U HETOYHOCTH.

- OneHKa HeyTOBJICTBOPUTEIHHO BBICTABIISCTCS CTYJIEHTY, €CIIM OTBETII Ha MeHee yeM 50%
BOIIPOCOB KOHTPOJIbHOM paboTel. [Ipu oTBeTe Ha BONPOCH! AOIYCKAeT OMKUOKN U HETOYHOCTH

CamocrosTenbHas pa60Ta I10 IIOATOTOBKE K HTOI'OBOMY KOHTPOJIIO — 5K3aMCHY ITPOBOJUTCA
1o nporpaMme qUCHUIIIIMHBI.
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5. YueOHo-MeTOoAMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHne TUCITUTNIHHbI
5.1. IlepeyeHb OCHOBHOM M JONOJHUTEIBHON Y4e0HOM JUTEPaTypPbl, HEOOXOAMMOM 115

OCBOEHMS TMCIUIIHHBI

OcHoBHas JuTepaTypa
1. Wanos B.U., bapeiunukosa H.B., buneesa /1.C., lananu E.JI., Koncrantunosa JI.M.,
Kyszenosa O.B., [TonskoB A.B. I'enetnka. Yuebnuk ans By3os/ Ilog pen. Axkagemuka PAMH
Neanora B.U. — M.: UKII «Axkagemkuauray, 2007. — 638 c.: ui. — 481mr.

JlonoIHUTeIbHAS JTUTEpaTypa

1.Mure-BeuromoB C.I'. 'eHeTnka ¢ OCHOBaMH CEJEKIMH: Y4ECOHUK AJISI CTYIEHTOB BBICIIMX
yueOHBIX 3aBeJIeHUH. — 2-¢ u3aanue, nepepad. u pon. — CII6.: M3a-so H-JI, 2010 c.: un. — 48 mrT.
2. Kumynés N.®. OO6mast u MoneKysipHas reHeTuka: Y4de0. mocooue. — HoBocubupck: U3a-Bo
HoBocu6. yu-ta: Cub. yaus. U3n-Bo, 2002. — 459 c.: un. — 35 mr.
3.Mycradun P.H., Hypramuesa A.X., [Ipokodrena JI.C., Xycayraunoa 2.K. Anaim3 renoma
yesoBeka: yueoHnoe nocobue — Yda: PULL bamul'V, 2016 — 80 c. — 29 .

5.2. IlepeyeHnb pecypcoB HH(POPMALMOHHO-TEJICEKOMMYHUKAIIMOHHOM ceTH «AHTEepHEeT» N
NMPOrpaMMHOI0 ol0ecriedeHnsi, He0OXOAUMBIX /1JIs1 OCBOEHHS TN CHUIIIHHBI

http://www.ncbi.nlm.nih.gov/

http://www.rcsb.orag/pdb/home/home.do

http://www.uniprot.org/

http://www.cellbio.com/

o B~ w D

OnemenTtsl. CaiiT HOBOCTEH (yHIaMEeHTAIBHOM Hayku: http://elementy.ru/news
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6. MaTepuajibHO-TeXHUYECKAs1 6a3a, HeOOX0AUMAs IJIsl OCYIIeCTBJIEHUs

06p33OBaTeﬂbHOF0 nmpounecca mo ITMCumMIlinHe

HanmenoBanmue OcHaIEHHOCTH CNEeNAJbHBIX MOMeIeHHi ’ IlepevyeHs TULEH3HOHHOTO
crenuaabHbIX NOMeleHMH VIS CAMOCTOSATEJIbHOM padoThl NPOrpaMMHOI0
noMeleHu i " o0ecreuyeHus.
NnoMeleHu i I PexkBU3UTHI
caMOCTOSATeNbHOI NOATBEPKAAI0LIETr0
padoThl JIOKYMEHTa
Aymuropust Ne 232 1. Windows 8 Russian.
1. yuebnas ayoumopus | YueGuas mebenb, nocka, MmynbTuMenua-mpoektop | Windows  Professional 8
ona npoeedenusn | Panasonic PT-LB78VE, oskpan Hacrenusiii | Russian Upgrade. Jlunensus
sanamuii  nexyuonnozo | Classic Norma 244*183. OLP NL Academic Edition.
muna: aynutopus Ne 232, Ayantopus Ne 332 Beccpounasi. loroBop Nel(04
332 (yueOHbIil  KOpITyC YuebHass Mebenb, mocka, MyabTuMeana- | ot 17.06.2013 r
onodaxka). npoekrop  Panasonic  PT-LB78VE, oakpau | 2. Microsoft Office Standard
HacteHHsii Classic Norma 244*183. 2013 Russian. Jlunensus OLP
Aymuropust Ne 227 NL Academic Edition.
JlabopatopHas MeOeTb, BEITsDKHOM | Beccpounas. Nel14 ot
2. yueonas ayoumopusa | mKad,relbIOKYMEHTUPYIOIIAS cuctema | 12.11.2014 r.

onsa npoeeoenusn
3anAmuil  CeMUHAPCKO20
muna: ayaurtopus Ne227

(y4eOHbIit KOpILyC
ounodaxa).

3. yueonas ayoumopus
onsa npoeeoenusn
2PYnnoguix u
UHOUBUOYAILHBIX
Koncynomauui, y4eoHas
ayoumopus ona
meKyuiezco KOHmMponsa u
npoOMeNHCYymouHoil
ammecmayuu: -
aymuropust Ne 319, 231
(yueOHbIit KOpILyC
6uodaka).

4, nomewieHus ons
CaAmMOCMOAMEIbHOU

pabompl: YUTAIbHBIA 3aJ

Nel, (rmaBHBIA KOpITYyC).
Aynauropust Ne 428
(yueOHbIit KOpITyC
6uodaka).

Quantum-ST4-1000/26MX,
JHK-Ammmdpukatop ABI  GeneAmp 2720
Thermal Cycler ¢ amom. TepmoOinokom Ha 96
npobupok, 1entpupyra Eppendorf S5804R ¢
OXJTaXJEHHEM, TEpMOCTaT KUIAKOCTHOH (0OaHs) ,
GFL-1041, aBrokiaB mapoBoii Tuttnauer momenu
2540MK, Kamepa anekTpodopeTuecKast
ropusoHTaibHas (2 wr), Becsl SPS2001F, Ohaus;
apt.rmeTka 0,5-5 M1 Black MukpoHakoHEUHHK,
Thermo. aBr.munerka 10-100 mxn Black Thermo,
apr.nureTka 1-10 mur Jlaitt Thermo, aBT. nuneTka
100-1000 mxn Black Thermo, ITIIP-60oxc BAB-
MpP-1 (2 mwr), wMuHE-TIEHTpU(]YTa-BOPTEKC
"Micro-spin" FV-2400; uentpudyra Eppendorf
MiniSpin Plus mms mukpornpodupox 1,5/2,0 mi,
12 mecr, g0 14500 o6/mun, JJHK-ammiugukatop
B peanpHOM Bpemernn BioRad CFX96 Real Touch
System.
Aynutopusi Ne 130

VYuebHast Mebenb, JocKa MapKepHas, SKpaH
HACTEHHBIH, MynpTUMenHa-mpoexktop EPSON
EB-XS, KOMIBIOTEP-MOHOOJIOK
LenovoC200Atom, M®Y HP LaserJet M1120,
mukpockorr MUKMEB-5 (12 mt).

Aynuropus Ne 319

VYueOHast MeOelb, oCKa, IePCOHATbHBIN

komrbroTep B komrutekte Nel iRU Corp (15 mir)

Aynurtopus Ne231
Yuebnas mebenb, JIOCKa, JKpaH  OenbIH,
OTHETYIIUTENb  IIOPOLUKOBBIM, IEPCOHAIbHBIN

kommpioTep B Komiurekte HPAiO20”CQ 100 eu
(MOHOOJIOK) — 71IT.

Yuranabublii 3270 Nel
VYdueOHass meOenb, y4eOHO-HATIISIHBIC TOCOOUS,
CTCH]] TI0 IMOKapHOW 0Oe30MacHOCTH, MOHOOJIOKH
CTallMOHAPHBIC — 5 T, IpUHTEp — 1 MmT., CKaHep
— 1 .

Ayautopust Ne 428
VYuebnas  mebenmb,  Jocka,  TpuOyHa,
MYJIbTUMEIUA-TIPOCKTOP InFocusIN119HDX,
HOyTOYKk Lenovo 550, »okpaH HacTeHHBIN
ClassicNorma 200*200.

3. IIporpammuoe
obecneuenrie Moodle.
OdwunmanbHbII
OpPUTHHATLHBIN
AHTITUHCKUN TEKCT
JIMIIEH3UHN 1JIS1 CUCTEMBI
Moodle,
http://www.gnu.org/licen
ses/gpl.html

[lepeBon nuieH3UU ISt
CHCTEMBI Moodle,
http://rusgpl.ru/rusgpl.pd
f
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MHWHOBPHAYKHU POCCUU

[Tpunoxenue Ne 1

®I'BOY BO «BAILIKUPCKUI TOCYJIAPCTBEHHBI YHUBEPCUTET»

HANMEHOBAHUWE ©UJINAJIA

HAUMEHOBAHUWE ®AKVYJIbTETA (MHCTUTVYTA)

COJEPXKAHUE PABOYEM ITPOI' PAMMBI

JUCHUITIIMHBI I'enernka Pa3BUTHUS B 8 CEMECTPE

(HaMMEHOBaHUE IUCLUIUIMHBI)
Ounas
(opma 00ydeHust

Bun padorsl

O0BbeM THCHUILINHBI

O6mas TpynoeMkocts aucuurinabl (3ET / yacos) 4/144
Y4eOHBIX 4YaCOB Ha KOHTAKTHYIO PadOTY € IPEnojaBaTesIeM:
JIEKIINI 12
MPAKTUYECKUX/ CEMUHAPCKUX
71a00paTOPHBIX 24
OpyTUX (TPyNIoBasi, MHANBUAYATbHAS] KOHCYJbTAIUS U HHBIC
BUJIbI YYCOHOU JICATEIILHOCTH, MPEyCMaTpUBaIoIIe padoTy
obyygaronuxcs ¢ npenogasareiaem) (OKP) 1,7
Y4eOHBIX 4acOB Ha CaMOCTOATEIbHYI0 paboTy obydaromuxcs (CP) 80,5
Y4eOHBIX YacOB Ha MOJTOTOBKY K
sK3ameny/3auety/muddepenmpoannomy 3auery (Kontpon) 25,8

®opma(bl) KOHTPOJIS:
9K3aMEH 8 ceMecTp
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®dopma TeKyIero

OcHoBHas u KOHTPOJIA
dopma U3yyeHHus MaTepUAIIOB: JICKIUH,
JIOTIOJIHUTEIIbHAS yCIIEBaeMOCTH
IPaKTUYECKHUE 3aHATHSI, CEMUHAPCKUE 3aganus 1o
JuTeparypa, . (KOJJTOKBUYMBHI,
3aHATHS, Ta0bopaTOpHbIE padoTHI, CaMOCTOSITEIIbHOM
peKoMeHayemas KOHTPOJIbHbIE
No caMmocCTosTeNIbHas paboTa U TPYJOEMKOCTh ( paboTe CTYAECHTOB 6
/ Tema u conepiKate (B gacax) CTyAeHTaM (HoMepa paboThI,
/11 U3 CIIHCKA) KOMITBIOTEPHBIE
TECTBI U T.II.)
JIK | [IP/CEM | JIP CPC
1 2 3 4 5 6 7 9
8
1. | Breaenue B Kypc 1 2 5 OcHoBHas Nzyuenue nepeunss | YcTHBIN ompoc 1,
«['eHeTnka  pa3BHTHM: JIUTeparypa: BOIIPOCOB T10 TEPBON | KOJUIOKBHYM 2
peaMeT, 3ajauu, 1 TemMe
UCTOPHS CTAaHOBJICHUS KaK JlononmHuTEIbHA
Hay4yHOH  JMCLUIUIMHBI, g aureparypa: 1-3
KOHIICTIIINH ¥ IPOOJIEMBI.
2. | Perymauus skcnpeccun 2 2 10 OcHoBHas ITonroroBka k KonTtponbsHoe paboTa
TC€HOB B Pa3BUTHH . nuTeparypa: nabopaTtopHo#t pabote | 1, Jlaboparopnas
1 pabora 1
JomnonaurenbHas
outeparypa: 1-3
3. | l'enerndeckas perymisnaus 2 4 7 OcHoBHas IToaroToBka k Yerweii  ompoc 2
pa3BUTHS OpraHU3Ma. JIuTeparypa: KOJIJIOKBUYMY KOJIJIOKBHYM 2
1
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JlomonHuTeIbHA
g aureparypa: 1-3

Huddepenunanpras 4 5 OcHoBHas MopenbHbIe JlaGopaTopHas pabota
aKTUBHOCTH T€HOMOB JaUTepaTypa: OpTaHU3MBbI B 2, KOHTpPOJbHAs
1 TCHETUKE Pa3BUTHS pabora 2
JlonmoaHuTEIbHA
s muteparypa: 1-3
MonekynsipHo- 2 4 10 OcHoBHas CurHajibHbIE ITyTH, Ycraslit onpoc 3,
TCHETHYECKOE JIUTeparypa: YIIPaBJISIONIUE
obecrieyeHre miaHa 1 MPOIIECCaMH Pa3BHTHS
CTPOCHUS OpraHu3Ma JlononHHUTEeIbHAS
auteparypa: 1-3
['omeo3ucHbIE reHBbI 2 4 10 OcHoBHas [ToaroroBka k JlaboparopHas paboTa
aUTEparypa: KOJIJIOKBHYMY 3, Komnoksuym 3
1
JomnonaurenbHas
outeparypa: 1-3
OnTorenes, BOIIONNS U 1 4 13,5 OcHoBHAas Cucrematusanus Bcex | Komnoksuym 3,
TCHBI nuTeparypa: 3HAHUI KontponbHas padota3
1
JomnonauTenbHas
outeparypa: 1-3
DK3aMeH
Pedepar 20 OcHoBHas [Toaroroska
TuTepaTypa: pedepara
1
JlononaurenbHas
mateparypa: 1-3
Bcero yacoB: 12 24 80,5
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MHWHOBPHAYKHU POCCUA

®I'BOY BO «BAILIKMPCKHI T'OCYJIAPCTBEHHbBIN YHUBEPCUTET»

BUOJIOT MYECKUIT ®AKYJIBTET

COJEPXKAHUE PABOYEM ITPOT PAMMBI

JUCHUITIINHBI I'enernka Pa3BUTHA HA A CEMECTP

(HauMeHOBaHUE JUCIUTIIIMHBI)
OyHo-3204YHas

(dopma 00ydeHust
Bun paéorsl O0BeM TUCHUILINHBI

O6mas Tpynoemkocts aucuuruinabl (3ET / gacos) 4/144
Y4eOHBIX 4aCOB Ha KOHTAKTHYIO pabOTY C MPENoJIaBaTeIeM:

JIEKLIUHA 8

MIPAKTUICCKIX/ CEMUHAPCKHUX

71a00paTOPHBIX 10

OpyTUX (TPYNIIOBasl, MHIUBUIYyaTbHAs! KOHCYJIBTAIAS U UHBIC
BU/JIbI YUEOHOMU JeSATeNbHOCTH, IPElyCMaTPUBAIOILIUE paboTy
obOyygaronuxcs ¢ npenojasareiaem) (DKP) 1,7
YueOHbIX 4acOB Ha CAaMOCTOSITENIbHYIO paboTy oOyuatomuxcs (CP) 98,5
Y4eOHBIX 9acOB Ha MOJTOTOBKY K
sK3ameny/3auety/muddepenmpoannomy 3auery (Kontpon) 25,8

®dopma(bl) KOHTPOJIS:
JK3aMeH A ceMecTp
pedepar A ceMecCTp
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®dopma TeKyIero

OcHoBHas u KOHTPOJIA
dopma U3yueHHst MaTepUAIIOB: JICKIIUH,
JOTIOTHUTEIIbHAS yCIeBaeMOCTH
MPAKTUYECKHUE 3aHSTUS, CCMHUHAPCKUE 3amaHus 1o
JuTeparypa, . (KOJJTOKBUYMBHI,
3aHATHS, Ta0bopaTOpHbIE padoTHI, CaMOCTOSITEIIbHOM
pEeKOMeHTyemast KOHTPOJIbHBIE
No camocTosTellbHas paboTa U TPYAOEMKOCTh ( paboTe CTyIeHTOB 6
/ Tema u conepiKate (B gacax) CTyAeHTaM (HoMepa paboThI,
/11 U3 CIIHCKA) KOMITBIOTEPHBIE
TECTBI U T.II.)
JIK | [IP/CEM JIP CPC
1 2 3 4 5 6 7 9
8
1. | Breaenue B Kypc 1 1 10 OcHoBHas Nzyuenue nepeunss | YcTHBIN ompoc 1,
«['eHeTnka  pa3BHTHM: JIUTeparypa: BOIIPOCOB T10 TEPBON | KOJUIOKBHYM 2
peaMeT, 3ajauu, 1 TemMe
UCTOPHS CTAaHOBJICHUS KaK JlononmHuTEIbHA
HAyYHOW  JMCUHUILIMHBI, s muTepatypa: 1-3
KOHIICTIIINH 1 IPOOJIEMBI.
2. | Perymauus skcnpeccun 2 2 10 OcHoBHas ITonroroBka k KonTtponbsHoe paboTa
TC€HOB B Pa3BUTHH . nuTeparypa: nabopaTtopHo#t pabote | 1, Jlaboparopnas
1 pabora 1
JomnonaurenbHas
outeparypa: 1-3
3. | 'eneTnyeckas peryssius 1 2 20 OcHoBHas [ToaroroBka k VYerueii ompoc 2
pa3BUTHS OpraHU3Ma. JUTeparypa: KOJIJIOKBUYMY KOJIJIOKBHYM 2
1
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JlomonHuTeIbHA
g aureparypa: 1-3

Huddepenunanpras 10 OcHoBHas MopenbHbIe JlaGopaTopHas pabota
aKTUBHOCTH T€HOMOB JaUTepaTypa: OpTaHU3MBbI B 2, KOHTpPOJbHAs
1 TCHETUKE Pa3BUTHS pabora 2
JlonmoaHuTEIbHA
s muteparypa: 1-3
MounexkyisapHo- 10 OcHoBHas CurHajibHbIE ITyTH, YceTHbll onpoc 3,
TeHETUYECKOE nuTeparypa: YIPaBISIONINE
obecrieyeHre miaHa 1 MPOIIECCaMH Pa3BHTHS
CTPOCHHSI OpraHu3Ma JlononHuTEbHAS
auteparypa: 1-3
['omeo3ucHbIE reHBbI 2 13,5 OcHoBHas [ToaroroBka k JlaboparopHas paboTa
aUTEparypa: KOJIJIOKBHYMY 3, Komnoksuym 3
1
JomnonaurenbHas
outeparypa: 1-3
OnTorenes, BOIIONNS U 1 5 OcHoBHAas Cucrematusanus Bcex | Komnoksuym 3,
TCHBI nuTeparypa: 3HAHUI KontponbHas padota3
1
JomnonauTenbHas
outeparypa: 1-3
DK3aMeH
Bcero yacoB: 10 98,5
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MHWHOBPHAYKHU POCCUA

®I'BOY BO «BAILIKMPCKHI T'OCYJIAPCTBEHHbBIN YHUBEPCUTET»

BUOJIOT MYECKUIT ®AKYJIBTET

COJEPXKAHUE PABOYEM ITPOT PAMMBI

JUCHUIUIMHBI ['eHeTnKa pa3BuTHsA Ha 3 Kypc 5 ceccust

(HaMMEHOBaHUE IUCLUIUIMHBI)

3aoyHas
(dopma 00ydeHust
Bun paéorsl O0BeM TUCHUILINHBI

O6mas Tpynoemkocts aucuuruinabl (3ET / gacos) 4/144
Y4eOHBIX 4aCOB Ha KOHTAKTHYIO pabOTY C MPENoJIaBaTeIeM:

JIEKLIUHA 6

MIPAKTUICCKIX/ CEMUHAPCKHUX

71a00paTOPHBIX 8

IpyTUX (TPYNIIOBasi, UHIUBUAYaTbHAsI KOHCYJIbTALUS U MHBIC
BU/JIbI YUEOHOMU JeSATeNbHOCTH, IPElyCMaTPUBAIOILIUE paboTy
obOyygaronuxcs ¢ npenojasareiaem) (DKP) 1,7
YueOHbIX 4acOB Ha CAaMOCTOSITENIbHYIO paboTy oOyuatomuxcs (CP) 120,5
Y4eOHBIX 9acOB Ha MOJTOTOBKY K
sK3ameny/3auety/muddepenuporannomy 3adery (Konrpoin) 7,8

®dopma(bl) KOHTPOJIS:

9K3aMeH 5 xype 2 ceccust cemecTp
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®dopma TeKyIero

OcHoBHas u KOHTPOJIA
dopma U3yueHHsI MaTepUAIIOB: JICKIUH,
JIOTIOJTHUTEbHAS yCIeBaeMOCTH
MIPAKTUYECKHE 3aHATHSI, CEMUHAPCKHE 3ananus no
JMTeparypa, . (KOJJTOKBUYMBHI,
3aHATUS, TabopaTOpHbBIE paboTHI, CaMOCTOSITENIbHON
pexomMeHayemas KOHTPOJIbHBIE
No camocCTosITeNIbHasl padoTa U TPYAOEMKOCTh ( paboTe CTyIeHTOB 6
/ TeMa U conepiKatue (5 yacax) cTyzaeHTam (HoMmepa paboThI,
/11 U3 CITHCKA) KOMITBIOTEPHBIE
TECTBI U T.II.)
JIK | I[TP/CEM JIP CPC
1 2 3 4 5 6 7 9
8
1. | Breaenue B Kypc 1 1 10 OcHoBHas W3ydenue nepeunst | YcTHbIN ompoc 1,
«[eHeTnka  pa3BUTHMD): JauTeparypa: BOTIPOCOB TI0 TIEPBON | KOJUIOKBHYM 2
IpeMeET, 3ajauu, 1 TEMe
UCTOpUS CTAHOBJICHUS KaK JlononHUTETbHA
HAyYHOW  JUCUUIUIMHBI, g autepatypa: 1-3
KOHIICTIIIMK U TTPOOIIEMBI.
2. | Perymauus sxcrpeccun 1 2 10 OcHoBHas [TonroroBka k KonTtponbsHoe pabota
TE€HOB B Pa3BUTHH . TuTeparypa: nabopaTtopHoit padote | 1, JlJabopaTopHas
1 pabora 1
JlomosHuTENbHAS
auteparypa: 1-3
3. | 'eHeTnyeckas perymsius 1 1 20 OcHoBHas [ToaroroBka k VYerueii ompoc 2
pa3BUTHS OpraHU3Ma. JauTeparypa: KOJJIOKBUYMY KOJIJIOKBHYM 2
1
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JlomomauTenpHa
s muteparypa: 1-3

Huddepennmanbhuas 20 OcHoBHas MopenbHbIe JlaGopaTopHas pabota
AKTUBHOCTH T€HOMOB JTUTEepaTypa: OpPTaHHU3MBI B 2, KOHTpPOJIbHAs
1 TE€HETUKE Pa3BUTHUS pabora 2
JlonosiHuTENbHA

s muTeparypa: 1-3
MounekynsipHo- 20 OcHoBHas CurHanbHbIE TyTH, YceTHbIl onpoc 3,
TEeHETUYECKOE JIuTepaTypa: YIPaBISIOLINE JlaboparopHas paboTa
oOecrnieyeHue MIaHa 1 nporeccamu pa3sutus | 3, KomtokBuym 3
CTPOEHHS OpraHu3Ma JononnurenpHas

auteparypa: 1-3
I"'omeo3uCcHBIE TEHEI 20,5 OcHoBHas ITonroroska k KomnokBuym 3,
OHTOTreHe3, IBONIIOIUS U auTeparypa: KOJUIOKBUYMY Kontponbnas padora3
TeHBI 1 CucremaTu3anus Bcex

JlomosiHuTENbHAS 3HaHUH

aureparypa: 1-3
DK3aMeH
Pedepar 20 OcHoBHas [ToaroroBka

TuTeparypa: pedepara
1

JlomosHuTENbHAS

auteparypa: 1-3
Bcero 4yacos: 120,5
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[Tpunoxenue No 2
PeliTHHT — IIIaH AUCHHUILJIMHBI

I'eHeTHKa pa3BUTHSA
(Ha3BaHME MUCHIMILIMHBI COTJIACHO pabodyemMy ydeOHOMY IUIaHy)

nanpasnenue 06.03.01 buonoruss kypc 4 , cemectp 8
Buner yaebHOM 1eaTeIbHOCTH Bbann 3a Uucno 3ananui Banel
CTy[ICHTOB KOHKPETHOC 3a CEMECTp MuHuManbHbI | MakcuMallbHbIN
3a7aHue

Moayas 1 BBenenue B kype. 'eHHBIN KOHTPOJIb Pa3BUTHUS APO30(UITBI

Tekymuii KOHTPOJIb

1. YcrHblii onpoc 1 2 0 2
2. Komnoksuym 3 1 0 3
3.JIaboparopHas pabota 5 1 0 5
Py0e:xxHbIii KOHTPOJIb

Kontponbnas pabora 10 1 0 10

Monyasb 2 Panee pa3BUTHE MIICKOITUTAOIIUX

Tekymuii KOHTPOJIb

1. YcrHslit onpoc 1 2 0 2
2. KonnokBuym 3 1 0 3
3. JIabopatopHas paboTa 5 1 0 5
PyGesxHblil KOHTPOJIb

KonTponbnas pabora 15 1 0 15

Moayas 3 MexaHu3Mbl peaau3alry MpoLeccoB

KIIETOYHOU MU HepeHIIMPOBKU U MOpGoreHe3a

Tekymuii KOHTPOJIb

1. YcrHsrii ompoc 1 2 0 2
2. JTabopatopHnast paboTa 3 1 0 3
3. Konmnoksuym 5 1 0 5
Py0e:xxHblIii KOHTPOJIb
Konrtponbhas pabora 15 1 0 15
HoompurenbHbie 6aJIIbI
1. AxTuBHas paboTa npu - - - 5
NPOBEJICHUH JTAOOPATOPHBIX U
MPaKTHYECKUX padoT
3. BeimonHeHne WHANBUYaIBEHOTO - - - 5
3aJlaHus
ocemaemocTs (6a/UIbI BBIYUTAKTCS U3 001€il CyMMbl HA0paHHBIX 0AJLJIOB)
1.I1ocelienme JEKIIMOHHBIX 3aHATHI - - 6 0
2. llocemenne MpakKTHYECKUX - - -10 0
3aHATHH
HNTorosnlii KOHTPOJIb
Ox3aMeH 1 30 0 30
Bcero 110




