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MOSICHUTEJIbBHAS 3AITUCKA

Paboyas mnporpamma 3JeKTHBHOIO Kypca «[eHeTHKa» IOArOTOBJIEHA C YyYe€TOM TpeOOBaHUII K pe3yjbTaraM OCBOCHHUS OCHOBHOMU
00pa3oBaTeILHOM MPOrpaMMBbI CPEIHEro 001Iero 0opa3oBanus (B TOM 4YKcie TpeOOBaHUN K MPEAMETHBIM Pe3yJibTaTaM 10 OUOJOTHH Ha YIiIyOJeHHOM
ypoBHe), npeacraBieHHbIX B mpoekTe @I'OC cpennero odmiero oopa3oBaHus.

B mporpammMe OTpakeHO MPEIMETHOE COJEpKaHUE Kypca U IMOCIe0BATEIbHOCTh €r0 paclpe/eieHUs M0 pas3fieliaM W TeMaM; JaHa oOmiast
XapaKTepUCTHKA Kypca C yKa3aHHEeM IeJed ero HM3Yy4YCHHs; ONpEICICHbl BO3MOXKHOCTH Kypca Ui peau3alii TpeOOBaHHWH K IUIAHUPYEMbBIM
pe3ysbTaTaM OCBOCHHsS OCHOBHOH 00pa30BaTeIbHOW MPOrpaMMbl MO OHOJOTMU — JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM; OCYIISCTBICHA
KOHKpCTU3anus MnmpeaMEeTHOro COACpKaHusd B TECMATHUYCCKOM INIAHUPOBAHHHU, YKA3aHO KOJUYCCTBO 4aCOB, OTBOJUMBIX HA U3YUYCHUC Ka)KI[OfI TEMbI U
OCHOBHBIC BH/bI y4eOHOW AEATEIBHOCTH, (OPMHUpPYEMbIC B XOJ€ HM3Y4eHHUs TeMbl. Takke B MPOrpaMMe MPHUBEACH MEPCUCHb PEKOMEHIYEMbIX
J1a60paT0prIx OIIBITOB MU MMPAKTUYICCKHUX pa60T, BBITIOJIHACMBIX YHallIUMHCA.

OBHIASA XAPAKTEPUCTUKA 3JIEKTUBHOI'O KYPCA «'EHETUKA»

Kypc «I'enernka» pa3paboTaH ¢ y4eTOM B3aUMOCBS3H €r0 C y4EOHBIM NpeAMETOM «BHOJOTHs», KOTOPBIH BXOJUT B COCTaB MPEAMETHOU
obmactu «EcrecTBenHble Hayku». I1o CTPyKType M cOCTaBy MPEIMETHOTO COAEP)KaHUs, BHIAM Y4eOHOW NesTeTbHOCTH, (GOPMUPYEMBIM B IpOIEcCce
YCBOGHHSI 3TOTO COJCPIKAHHUS, MPEICTABIISIECT COOOW IETOCTHYIO, JIOTHUECKU 3aBEPIIEHHYIO0 YacTh (PpparMeHT) copepikanus npeamera «buomorus»,
YTy OJISIONIYI0 U PACIIUPSIIONIYI0 YIeOHBI MaTepHall TOIBKO B YaCTH OAHOTO pazjaena — « OCHOBBI T€HETHUKI.

['maBHOM OTIIMYMTENHHOM OCOOEHHOCTHIO Kypca B CpaBHEHUHU C pa3fesioM «OCHOBBI T€HETUKU», SBISETCS TO, UYTO MPEACTABICHHBIA B HEM
y4eOHBI MaTepuan B OOJIbIIEH CTENEHU HalpaBieH HAa U3YYEHHE MOJIEKYJISIPHOM M€HETHKH, COBPEMEHHBIX M€HETUYECKUX TEXHOJIOTHH, TOCTUKEHUN
OMOTEXHOJOTHH U TEeHHON HH)KEHEPHH, MOJIEKYJISIPHBIX METOJIOB JUArHOCTUKHU U JAOCTHKCHHH MEAMIIMHCKOW T€HETUKH. DTUM OOYCIIOBIEHA POIb
ydyeOHoro kypca «I'eHeTrnka» B 001Iel CHCTEME €CTeCTBEHHOHAYYHOTO 00pa30BaHUs U OOIIEro CpeHEro OMOJIOTMYECKOro 00pa3oBaHuUs KaK OJTHOTO
U3 €ro KOMIIOHEHTOB.

HEJIN N3YYEHUSA SJIEKTUBHOI'O KYPCA «'EHETHUKA»

Benymumu nensiMu u3ydyeHust 3JeKTUBHOTO Kypca «['eHeTnka» Kak KOMIIOHEHTA IIKOJIBHOTO OMOJIOrHYeCKOro 00pa3oBaHUsl SIBIISIFOTCS:
. (dbopMHpOBaHNE CUCTEMBI 3HAHUI: O 3aKOHOMEPHOCTSX HACIEIOBAHUSA U U3MEHYMBOCTH KHUBBIX OPIraHU3MOB, PyHAaMEHTAIbHBIX MEXaHU3MaxX
U TEHETHYECKON PEryssliid MOJEKYJSPHBIX U KIETOYHBIX IMPOLIECCOB, BIMSHUM T'€HOTHNA M (DAaKTOpPOB CpeAbl Ha pa3BUTHE OpPraHH3Ma; O pPOJIU
TCHETUKU B Pa3BUTUU COBPEMEHHOU TEOPUU 3BOJIIOLUH U IIPAKTUYECKOM 3HAYEHUU YTOU HAYKH JUUIS MEAULUHBI, DKOJIOTUU U CEJIEKLIUH;
. 3HAKOMCTBO OOYyYaloIIMXCsl C METOAAMH MO3HAHUS MPUPOJBL: UCCIET0BATEIbCKUMH METOJaMH OMOJIOrMYECKUX HayK (LIMTOJIOIMH, T€HETHKH,
CeNeKIIUM, OMOTEXHOJIOTUH), METOJaMU CaMOCTOSATEIBHOTO MPOBEIEHHs T€HETHYECKHX HCCleoBaHui (HaOaroaeHue, U3MepeHHue, HKCIEepUMEHT,
MOJIETTMPOBAHUE, BHIUNCICHIE BaXXHEUIINX OMOMETPUYECKUX MOKa3aTeeil 1 JIp.), B3aMMOCBSI3bI0 Pa3BUTHUSI METOAOB M TEOPETUUECKUX 0000IICHUH B
TeHETHKE KaK BaKHEHIIeH 0Tpaciu OMOIOrnYecKOl HayKu;
. dbopMupoBaHHE YMEHUI XapaKTepU30BaThb COBPEMEHHbIE HAYUHbIE OTKPBITHS B 00JIaCTH T'€HETHUKH; YCTaHABIUBATh CBS3b MEXKIY Pa3BUTHUEM
TEHETHUKU U COLMAIBbHO-ITHUECKUMH MpoOIeMaMH 4YelIOBEYECTBA; aHAJIM3WPOBATh NPEACTABICHHYIO MH(POPMALMIO O COBPEMEHHBIX T'€HETHYECKHX
UCCIIEIOBaHMIX U pa3paboTKax; UCIOJIB30BaTh TEHETUYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY;



. BOCIIUTaHNE YOEKICHHOCTH B IO3HABAEMOCTH JKMBOW NPHUPOIBI, CAMOLEHHOCTH J>KU3HH KaK OCHOBBI OOIIEYEIOBEYECKHUX HPABCTBEHHBIX
[IEHHOCTEH U PallMOHAILHOTO PUPOAOIIOIB30BaHNUS;
. pa3BUTHE y OOYyYalomMXcs OMOJOrMYECKOM M HKOJOTMYECKOW KyJIbTYphl, OCO3HAHMS HEOOXOIUMOCTH HCIOJIBb30BAHHUS OCHOB T€HETHYECKHX
3HaHUM W yMEHUH B LENAX COXpPAaHEHUS COOCTBEHHOI'O 370pOBbs (coOmofeHHE Mep Npo(UIaKTHKH 3a00JeBaHMU, oOecriedeHue Oe301MacHOCTH
KU3HEACATEIBHOCTH B YPE3BBIYAWHBIX CUTYyalUsX IPUPOTHOTO U TEXHOTEHHOTO XapaKTepa).

Hapsimy ¢ »tuM B 1enenonaranuu Kypca «['€HEeTHKa» Ba)KHOE 3HAYCHHUE YJCICHO PAa3BUTHIO JMYHOCTH YYalIMXCs. JTO O3HAYaeT, 4TO
COBMECTHO C JIPYTHMHU €CTECTBEHHOHAYYHBIMH IIpeIMETaMu (ONOIOTHelH, XMMUeH, (GU3UKOI) U3ydeHUe Kypca MPU3BaHO 00ECIICUUTh:
. (dbopMHpOBaHNE HHTEIIEKTYJIIbHO DPAa3BUTOH JIMYHOCTH, TOTOBOW K CaMOOOpPA30BaHMIO, COTPYIHHUYECTBY, CaMOCTOSITEILHOMY HPUHSITHIO
pELICHHUI;
. (dopMupoBaHue y 00yUYarOIIUXCs MIOHUMAHUS [IECHHOCTU 3HAHUI OCHOB T'€HETUKH JIJIsl BRIPAOOTKHU SKOJIOTHUECKH 1eJIECO00Pa3HOro MOBEICHUS
B TIOBCETHEBHOM KU3HU U TPYJOBOH AEATEIBHOCTHU JUISI COXPAHEHUS CBOETO 3/10POBbS;
® q)OpMPIpOBaHI/Ie ITIOHUMaHUus O6HICCTBCHHOI\/JI HOTp€6HOCTI/I B Pa3BUTHU I'CHCTUKH, @ TAK)XKC OTHOMICHUA K I'CHCTUKC KaK K BO3MOKHOH 00J1acTH
Oynymieil npodecCHOHaIbHOM AEATENFHOCTH.

MECTO 9JIEKTUBHOI'O KYPCA «'EHETHKA» B YYEBHOM IIJIAHE
Kypc «I'enetnka» MOKeT ObITh PEKOMEH/IOBAH B KQUECTBE DJICKTUBHOTO Kypca MO BBEIOOPY YUAIUXCsl, IPOSIBISIONIMX HHTEPEC K ATOH 00JIacTH
3HaHUi, B TOM YKCIIE NPEANONaraloluX IPOoA0KUTh CBOE 00yUeHHE B By3aX €CTECTBEHHO-HAYYHOT'O MPOpUIISL.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA SJIEKTUBHOI'O KYPCA «'EHETUKA» HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUA
Uzyuenne kypca «['eHeTHKa» B CpeqHEHl IIKOJE HANpaBlIEHO HA JOCTIKEHHE OOYYaIOIIMMHUCS CIEAYIOUIMX PE3yJIbTaTOB, OTBEYAIOIIMX
tpedoBanusiM @I'OC k 0OCBOEHHIO OCHOBHOM 00pa30BaTeIbHON MPOrPaMMBbI CPEHETO OOIIEro 00pa3oBaHUsI:

JInuHOCTHBIE pe3yJIbTAThI

JInuHOCTHBIE pPE3yJbTaTBl OCBOEHUS JJIEKTMBHOIO Kypca «l'€HeTMKa» COOTBETCTBYIOT TPaJMLMOHHBIM POCCUICKHM COLMOKYJIBTYPHBIM H
JTYXOBHO-HPABCTBEHHBIM IIEHHOCTSM M TMPEAyCMAaTpPUBAIOT TOTOBHOCTh OOYYAIOIIMXCS K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH U JIMYHOCTHOMY
CaMOOINPEEIICHNI0, HaJU4Yhe MOTHBAIIMM K I€JIEHANIPABIEHHON COLMAIbHO-3HAYMMON JEeATENbHOCTH, C(POPMHUPOBAHHOCTh BHYTPEHHEH MO3UIMU
JIMYHOCTH KaK 0c000 [IEHHOCTHOTO OTHOIIEHUS K cebe, K JII0/IIM, K J)KU3HH, K OKpYXKarolleil mpupoIHOH cpeje.

JIn4HOCTHBIE pe3yNbTaThl OTpPaXaroT CHOPMHPOBAHHOCTH NATPUOTHYECKOTO, TIPaKAAHCKOTO, TPYAOBOTO, SKOJIOTMYECKOrO BOCIHUTAHUS,
LIEHHOCTH HAyYHOTO ITO3HAHUS U KYJBTYPBI 310POBBS.

IIarproTHyeckoe BOCIMTaHUE
®opmMupoBaHuEe IIEHHOCTHOTO OTHOIIEHHUS K OTEUYECTBEHHOMY HCTOPHMYECKOMY M HAy4HOMY HAcCJEAMI0O B OOJACTH T'€HETUKH; CIOCOOHOCTH
OLICHUBATh BKJIAJl POCCUMCKUX YUYEHBIX B CTAHOBJICHUE U PA3BUTHE T€HETUKU KAK KOMIIOHEHTA €CTECTBO3HAHMS; TIOHMMAaHUs 3HAUYCHUs HAYKU I €HETUKH
B MO3HAHUM 3aKOHOB IPUPOJIbI, B )KM3HHU YEJIOBEKA U COBPEMEHHOI'0 OOIIeCTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOM HH(OpMAIMEd O MepeaoBbIX



JOCTUKEHHUSIX MHPOBOM M OTEYECTBEHHOH TI'€HETHKH; 3aMHTEPECOBAHHOCTH B MOJYUYEHUU TE€HETHMUECKUX 3HAHWM B IIENIAX IOBBIIICHUS OOIIeH
KYJbTYpPBI, QYHKIIMOHATHHON ¥ €CTECTBEHHOHAYYHON TPAMOTHOCTH.

I'paixkpanckoe BocnnuTanue
dopMHUpOBaHUE CIIOCOOHOCTH ONPEAEATh COOCTBEHHYIO IMO3UIMIO TI0 OTHOLIEHUIO K SIBJICHUSAM COBPEMEHHOM JKU3HU U OOBACHATH €€; YMEHMUS
YYUTBIBATh B CBOMX JEHCTBUSAX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aWMOJICHCTBUS JIIOJICH C pa3HBIMU yOEKIECHUSIMH, KyJIbTYPHBIMH IICHHOCTSMHU U
COLIMAJIBHBIM I10JIO)KEHUEM; OCO3HAHMS HEOOXOIUMOCTH CaMOPa3BUTHS M CAMOBOCIIUTAHMS B COOTBETCTBUU C OOIIEYEIOBEYECKMMHU LIEHHOCTSMHU U
ujeaJaMd TPaKIAHCKOTO OOIIECTBAa; TOTOBHOCTM K COTPYJHHYECTBY B IIPOLECCE COBMECTHOTO BBINOJHEHUS YYEOHBIX, IO3HABATEIBHBIX W
HCCIIEI0BATEIbCKUX 3a/1ay, YBAXKUTEJIBHOTO OTHOLICHHUSI K MHEHHIO ONIIOHEHTOB IIPU OOCYXIEHUH MpobieM 001e0noI0rHuecKoro 1 reHeTHYecKoro
COJIepXKaHUSL.

HeHHOCTb HAYYHOI'0 MO3HAHUSA

CDOpMI/IpOBaHI/Ie MHPOBO33pPCHU, COOTBCTCTBYIOIICTO COBPEMCHHOMY YPOBHIO PAa3BUTUA HAYKU TCHCTUKU, HpeI[CTaBJ'IeHI/Iﬁ O B3aUMOCBA3HU
Pa3sBUTHUA MCTOAOB U TCOPCTUICCKUX O606HI€HI/Iﬁ B TCHETHUKE KaK BaKHEHIIICH oTpaciii €CTCCTBO3HAHUSA; CIIOCOOHOCTH YCTaHAaBJIMBATb CBA3b MCKAY
IMPOrpeCCUBHLIM PA3BUTUCM I'CHCTUKHU U PCIICHUCM COLMUAJIbBHO-3THUYCCKUX, 9dKOHOMHUYCCKUX U SKOJIOITHYCCKUX HpO6JI€M YCJIIOBCUYCCTBA, Y66)KI[€HHOCTI/I
B IIO3HAHHWH 3aKOHOB HNPHUPOALI W BO3MOKHOCTU HCIIOJIB30BAHUA I[OCTI/I)KCHI/Iﬁ IFCHCTUKHU B PCIICHUU Hp06JI€M, CBA3aHHBIX C pallvOHAIIBHBIM
IpUpOaAOIIOJIb30BAHHUEM, obecreyeHreM KU3HCOACATCIIbHOCTH YCJIOBCKA 1 06H_IeCTBa.

q)OpMI/IpOBaHI/Ie IMO3HAaBATCJIbHBIX MOTHBOB, HAIIPABJICHHBIX Ha IIOJIYYCHHEC HOBBIX 3HAHHUI IO T'CHCTHUKC, H€O6XOIII/IMI>IX JJIA BI)Ipa6OTKI/I
uenecoo6pa3Horo IIOBCACHHUA B HOBCGI[HGBHOI‘/‘I KHN3HU U pr,[[OBOﬁ JACATCIIbBHOCTU B LCJIX COXPAaHCHUA CBOCTO 3/I0POBb.

KyabTypa 310poBbsi
dopMHUpoOBaHUE MOHUMAHUS IIEHHOCTH 37J0POBOTO U O€30macHOro 00pasa >KU3HU, OEpeKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3UYECKOMY U TCUXMYECKOMY 30POBBIO, LIEHHOCTH MPAaBUJ WHAWBUAYAIBHOTO U KOJJICKTUBHOTO OE30MacHOTO MOBEACHUS B
Ype3BhIYANHBIX CUTyalMsIX HPUPOJHOTO M TEXHOTCHHOI'O XapakTepa; MpaBHJI 3J0pOBOro o0pa3a >KM3HH, OCO3HAHMS IMOCIEACTBUI U HENpUSTHS
BPEIHBIX NPUBBIYEK (YMOTPEOICHHsS ANKOTOIIs, HAPKOTHKOB, KYPEHHs), CIOCOOHOCTH U TOTOBHOCTH COOJIOAATh MEpPbI MPO(UIAKTUKH BUPYCHBIX U
JOpyTrux 3a00JeBaHui, IpaBUIa MOBEACHUS MO 00ecTIeYeHII0 6€30MacHOCTH COOCTBEHHOM KU3HEIEATENbHOCTH.

TpynoBoe BocnuTanue
®opmupoBaHue MOTPEOHOCTH TPYAUTHCS, YBAXKEHHUS K TPyAy M JIOASAM TpPyAa, TPYJIOBBIM JOCTH)KEHUSM, MHTEpeca K HPAKTHUYECKOMY
U3YYEHUI0 OCOOCHHOCTEH pa3jMyHBIX BUAOB TPYJOBOH NESATEIBHOCTH, B TOM 4YMCJIE€ Ha OCHOBE 3HAHUH, MOJY4YaeMbIX NPH H3YUYEHUH Kypca
«['eneTnkay, 0CO3HaHHOTO BHIOOpPA HANpPABJIECHUS MPOJIOJKEHUSI 00pa30BaHMsl B JAJIbHEHINIEM C y4€TOM CBOMX MHTEPECOB U CIIOCOOHOCTEH K Onosiorun
Y TEHETUKE, B YACTHOCTH;
®opMupoBaHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B 00pa30BaTENIbHOM, OOLIECTBEHHO MOJIE3HOM, YUeOHO-UCCIIE0BATENbCKON, TBOPUECKOM
U APYTUX BUJAX IEATEIBHOCTH.

IKOJOrH4YecKoe BOCIIUTAHUE



dopMHpOBaHUE CIIOCOOHOCTH HCIOIB30BATh MPHOOpETaeMble P M3YYCHUH Kypca 3HAHUS W YMEHUS TPU PEUICHUU NpoOJIeM, CBA3aHHBIX C
paIMoHaIBHBIM TPUPOJIONIONH30BAHUEM (COOIOICHUS TIPABHII MOBEACHUS B MPHUPOJEC, HANPABICHHBIX HA COXPAaHEHHE PABHOBECHS B DKOCHCTEMAX,
OXpaHy BHJOB, SKOCUCTEM) OHOC(EPHI.

MeTtanpeamMeTHble pe3yJabTaThl

B COCTaBC MeTaHpeHMeTHLIX pe3yanaTOB OCBOCHHA DIICKTUBHOI'O Kypca «FCHCTI/IKa» BBIACIAKOT. 3HAYUMBIC HJIs (bOpMI/IpOBaHI/ISI
MHPOBO33PCHUsI 00yYaroNuXcsi oOIeHayYHbIC MOHATHS (3aKOH, 3aKOHOMEPHOCTb, TEOPHS, NMPHUHIUII, THIOTE3a, CUCTEMa, MPOIIECC, IKCIICPUMEHT,
UCCIIeIOBaHNE, HAOJIOICHNE, I3MEPECHHE U JIp.); YHUBEPCAIbHBIC YUeOHbIE IeiicTBUS (IT03HABATEIbHBIC, KOMMYHUKATUBHEIC, PETYJISSTUBHBIE), KOTOPHIC
obOecrieunBarOT (OPMUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIHPHOMY IUIAHUPOBAHWIO M OCYIIECTBICHHIO Y4YeOHOM, IO3HABAaTEIbHOH M Yy4eOHO-
HCCIICIOBATEIILCKOM NeITeIILHOCTH.

IMo3naBaTe/bHbIE YHHBepPCAIbHbIE yueOHbIE AeiicTBUSA

ba30BBIMHU JIOTHYECKUMU ICHCTBUSMH
. YMEHHE HMCIOJB30BaTh P OCBOCHUH 3HAHWI MPHEMBI JJOTHYECKOTO MBIIUICHHS (aHaJIH3, CHHTE3, Kilaccupukanus, 0000IeHne), pacCKpbIBaTh
CMBICT KIIFOYEBBIX T'E€HETHYECKUX NOHSATHH (BBIIENATH HMX XapakTepHbIC IPHU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C JPYTMMHU TOHSATHUSAMH),
WCTIOJIB30BATh MOHATHSA 7151 OOBSICHEHUS OTACIBHBIX (JaKTOB M SBJICHUH, COCTABIIAIONINX OCHOBY F€HETUYECKUX MCCIICAOBAHHI; CTPOUTH JIOTHIECKHE
paccyxneHus (MHAYKTHBHBIC, ISlyKTHBHBIE, IT0 aHAJIOTHH ), EJIaTh BHIBOABI U 3aKITIOYCHUS;
. YMEHHUS HCIIOJIb30BaTh PA3JIMYHBIE MOJEIbHO-CXEMAaTHUECKUE CPEICTBAa Il TPEACTABICHUS CYIIECTBEHHBIX CBS3€ W OTHOIICHUH B
U3y4aeMbIX 00BEKTaX, a TAaK)Ke MPOTUBOPEUHH Pa3HOTO POJa, BHISBICHHBIX B MH(POPMAIIMOHHBIX HCTOYHUKAX;

ba3oBble uccienoBaTenbCKIe AEHCTBUS
. YMEHUH NIpU OpraHu3alyy U MPOBEJACHUN YYeOHO-MCCIEeI0BATENbCKON U MIPOSKTHON JesITeIbHOCTH 110 T€HETHKE: BBISBIATE U (hOpMyITUpOBaThH
po0JIeMy, CTaBUTh BOIIPOCHI, BBIZIBUTATh TUIIOTE3Y, 1aBaTh ONPENEICHUs MTOHATHSIM, CHCTEMATH3HPOBATh U CTPYKTYPHPOBATh MaTepuall; HaOJII01aTh,
MIPOBOJIUTH 3KCIIEPUMEHTHI, J1€1aTh BBIBOJbI U 3aKJIIOUYEHUS, aHATU3UPOBATH COOCTBEHHYIO MO3UIMIO; OTHOCUTENIBHO JIOCTOBEPHOCTH MOIy4YaeMbIX B
X0/1€ SKCIIEpUMEHTA PE3yJIbTaToOB;

Pabota ¢ uadopmarnueit
. YMEHHUS BECTU MOUCK MH(OPMAIMK B Pa3IMUHBIX UCTOYHHMKAX (TEKCTE€ y4eOHOro mocoOus, Hay4yHO-MOMYJISIPHON JUTepaType, OMOJIOrHUeCKUX
CIIOBApSX W CIIPABOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VIHTEpHETE), aHAIM3UPOBATh, OICHWBATh MH(OPMAIMIO U 10 Mepe HEOOXOANMOCTH
npeoOpa3oBbIBaTh €€; MPUOOPETEHUE OMNbITa HCIOJIb30BaHUS WH(POPMALMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH, COBEPIIEHCTBOBAHUE KYJBTYPHI
AKTHUBHOTO MCIIOJIb30BAHMSI PA3IMYHBIX TIOUCKOBBIX CUCTEM;
. YMEHHE HCMOJb30BAaTh W AHAIM3UPOBATH B Ipollecce y4eOHOH HCCIeI0BaTEeIbCKONW JEATENbHOCTH MOJIy4YaeMyl HH(QOPMAIUIO B IEJSIX
MIPOTHO3UPOBAHHS PACTIPOCTPAHEHHOCTH HACIIEICTBEHHBIX 3a00JI€BAaHUHN B IMOCIIEAYIONINX TOKOJICHHSIX.

KoMmmyHukaTHBHBIEe yHHBepcaibHble YueOHbIe JelicTBUSs
. yMEHHE MPUHUMATh AaKTUBHOE y4acTHe B JMAJIOTe WIM JUCKYCCHU IO CYIIECTBY OOCYyKIaeMoil Tembl (3a7aBaTh BOIPOCHI, BBICKa3bIBATh
CYKIEHHSI OTHOCUTEIBHOTO BBIMOJIHEHUSI TPEAJIaraeMoil 3a1a4u, yUYUThIBaTh HHTEPECHI U COTJIACOBAHHOCTD MO3UIUI IPYTUX YUaCTHUKOB AUCKYCCHH);
. nproOpeTeHune ONbITa MPE3EHTAI[MH BBIMOJIHEHHOT0 3KCIIEPUMEHTa, yUeOHOr0 MPOeKTa;



PeryasiTuBHble yHHBeEpPcAJIbHbIE YUeOHbIE eiicTBUS

. YMEHHUsI CaMOCTOSITEIbHO OIpPEACNATh LEJIH JEATEIbHOCTH M COCTaBJIATH IUIAHBI JCATEIBHOCTH; CAMOCTOSITEIBHO OCYLIECTBIIATH,
KOHTPOJIMPOBaTb M KOPPEKTHPOBAaTh CBOK JEATECIBHOCTb; HCIOJIB30BAaTh BCE BO3MOJKHBIE DPECYpCHl U1 JOCTH)KCHUS IIOCTaBJICHHBIX LIECJIEH;
KOPPEKTHPOBAThH MPEAJIOKEHHBIN aIrOPUTM JSHCTBUI MPH BBHITIOIHEHUH 3a/IJaHUI ¢ YY4ETOM HOBBIX 3HAHUH 00 N3y4aeMbIX 0OBEKTaX;
. yYMEHHUs BbIOMpPATh HA OCHOBE I'€HETHMYECKUX 3HAHUU IIeJIeBble U CMBICIOBBIC YCTAHOBKM B CBOMX JEMCTBUAX U MOCTYNKax IO OTHOILEHHUIO K
KUBOH IIPUPOJIE, CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYIKAIOIIHX.

IIpenmerHbie pe3yJibTaThl

B cocraBe mpeaMeTHBIX pe3yabTaToOB IO OCBOCHHIO COJIEP)KaHMS, YCTAaHOBJICHHOTO NAHHOH pabodell MpOorpaMMOid, BBIIENAIOT: OCBOCHHBIC
o0yJaroIMMHUCs Hay4Hble 3HAHUS, YMEHHUS M CIIOCOObI ACWCTBU, crenuduueckue A Hayku «l'eHeTuka»; BHUIbI JESITENbHOCTU IO IMOIYy4YEHUIO
HOBOT'O 3HaHMSA, €T0 UHTEPIPETAINH, TPEOOPA30BAHUIO U TPUMEHEHHUIO B PA3ITUYHBIX YYEOHBIX CUTYAIUSIX U PEAbHBIX )KU3HECHHBIX YCIOBHUSX.

ITpenmeTrHbIe pe3ynbTaThl OTPAXKAOT C(HOPMUPOBAHHOCTD:
1) YMEHHUSI PACKPBIBAaTh CYIIHOCTb OCHOBHBIX INOHSTHN T€HETHKH: HACIEICTBEHHOCTh, M3MEHUMBOCTh, ()CHOTHII, TEHOTHUI, KApUOTHUI, THOPH],
aHAJIM3MPYIOIIEE CKPELIMBAHUE, CLEIICHHOE HACJIe0BaHUE, KPOCCUHIOBEP, CEKBEHUPOBAaHUE, T€H, T€HOM, MOJUMEpa3Has LEenHas peakuus, JOKYC,
aJIeNb, TEHETHUYECKUI KOJI, SKCIPECCHsI TEHOB, ayTOCOMBI, IEHETPAHTHOCTh T€Ha, ONEPOH, PEIUIMKALUs, penapaus, CIUIACHHT, MOAM(UKAIIHS,
MyTareHHblii (axkTop (MyTareH), MyTauuu (F€HOMHbIE, T€HHbIE, XPOMOCOMHBIE), IIUTOIUIA3MAaTHYECKasi HACJIEICTBEHHOCTh, F€HO(POH]], XPOMOCOMBI,
TeHETHYEeCKasi KapTa, THOpHAW3alusi, COpT, MOpOoJa, MHOPHIUHT, T€TEPO3UC, MOJIHMIUIOWAMS, MYyTareHe3, KaHIIEPOTCHbI, KIOHHPOBAHWE; YMEHWUS
BBISIBJIATh B3aUMOCBSI3b [TOHATUH, HCIOIb30BATh HA3BaHHbIE MTOHATHUS MPU Pa3bsICHEHUU BaKHBIX OMOJIOIMUYECKUX 3aKOHOMEPHOCTEH;
2) YMEHUS PaCKPBIBATh CMBICT OCHOBHBIX TTOJIOXKEHUH BEIYIIMX OMOIIOTUIECKUX TEOPHii, THIIOTE3, 3aKOHOMEPHOCTEH;
3) IpPEJCTAaBICHUNH O MOJIEKYJISIPHBIX U KJIETOYHBIX MEXaHM3Max HaclelI0BaHHs I'€HOB; 00 OCHOBHBIX IPABMJIAaX, 3aKOHAX U METOAAX H3yYEHUs
HACJIEICTBEHHOCTH; O 3aKOHOMEPHOCTSAX H3MEHYMBOCTH OPraHHU3MOB; O POJM TE€HETHMKH B (OPMHUPOBAHMM HAYyUYHOTO MHMPOBO33PEHHS M BKJale
TEHETUYECKUX Teopuil B (OPMHUPOBAHME COBPEMEHHOH €CTeCTBEHHOHAYYHOM KapTHHBI MHUpA; O Pa3BUTHE COBPEMEHHBIX MEIUIUHCKUX U
CEIIbCKOXO3SMCTBEHHBIX TEXHOJIOTHIA;
4) YMEHHUSl HCIOJIb30BaTh TEPMMHOJIOTUIO M CHMBOJIMKY T€HETHKM MNpPU Pa3bICHEHUMH Mep NpO(GWIAKTUKHA HACIEICTBEHHBIX U BHUPYCHBIX
3a00JiIeBaHUH, IOCIEICTBUN BIUSHUS (PaKTOPOB PUCKA HA 3]J0POBBE UEIOBEKA;
5) YMEHHUSI IPUMEHSATH MOJyUYeHHbIC 3HAHUS U1 MOJEIUPOBAHUS M NMPOTHO3UPOBAHUS MOCIEACTBUNA 3HAUMMBIX OMOJIOTMYECKUX HCCIIETOBAHUH,
peLIeHUs TEHETUYECKUX 3a7a4 Pa3InyHOI0 YPOBHS CI0KHOCTH;
6) YMEHUsI OPUEHTUPOBATBHCS B CHCTEME IO3HABATENBHBIX IIEHHOCTEM, COCTABIAIOIIMX OCHOBY I'€HETHMYECKOW T'PaMOTHOCTH, WIIOCTPUPOBATH
MIOHMMaHHE CBSA3M MEXAYy OHMOJIOIMYEeCKMMM HayKaMH, OCHOBY KOTOPOH COCTaBJIsieT OOLIHOCTh METO/OB HAYYHOTO TO3HAHUS SIBJICHUN KUBOMN
MIPUPOJIBI.

[IpencraBieHHbI B MporpaMMe IMepedyeHb MPEIMETHBIX pe3yJIbTaTOB OCBOEHHS 3JEKTUBHOTO Kypca «['€HeTuka» OIpeleneH ¢ y4eToM
TpeOOBaHUI K pe3yibTaTaM OCBOeHHs Kypca «OOriei 6MoJI0rum», JOCTHKEHHE KOTOPBIX MPOBEPsIETCs Ha yriyOJIeHHOM ypOBHE B paMKax €IMHOI0
rocy/1apCTBEHHOI0 SK3aMeHa KaK OJJHOH 13 (OopM rocyapCTBEHHOM UTOTOBOM aTTECTAIIMU BBIITYCKHUKOB 110 OMOJIOTHH.



COAEPKAHHUE JIEKTUBHOI'O KYPCA «'EHETUKA»
10 xxacce/34 gyaca

Beenenne (1 yac)

I'eHeTnKa — HayKa 0 HACJIEACTBEHHOCTH U 3MeHYMBOCTH (1 yac)
[Ipeamer u 3amaum reHeTuku. VIcTopusi pa3BUTHs TEHETHKU. BKiaa pycCKHX W 3apyOeKHBIX YYEHBIX B pa3BUTHE TeHeTUKH. COBpEMEHHBIN ATam
Pa3BUTHUS TEHETUKU, HAYUHBIE JTOCTUKEHUS U NIEPCIEKTUBBI pa3BUTHs. HaciieIcCTBEHHOCTh U M3MEHYMBOCTh KaK OCHOBHBIE KPUTEPHUH JKHUBOTO.
OcCHOBHBIE TCHETHYECKHE TTOHATHS: TPU3HAK, T€H, AJIbTCPHATUBHBIC MPU3HAKH, IOMUHAHTHBIN U PEIIECCCUBHBIN NMPU3HAKH, aJUICIIbHBIE T€HBI, ()€H OTHIIL,
TCHOTHUI, TOMO3UTOTA, TE€TEPO3UT0Ta, XPOMOCOMBI, TCHOM, YHUCTas JMHHS, THOpHIbl. [ eHeTHYeckas CHMBOJWKA, HCIOJNb3yeMas B CXeMax
CKpEILMBAHUI.

Pasznen 1. OcHOBHBIE 3aKOHOMEPHOCTH HACJEACTBEHHOCTH M MI3MeHYHBOCTH (11 yacoB)

3aK0HOMEPHOCTH HacJIe10BaHus, OTKPbIThIe I'. Menaenem (2 yac)
MonorubpuaHoe ckpemuBanue. L{luTogornyeckue 0OCHOBBI 3aKOHOB HacIeACTBEHHOCTH . Menpens.

3akoH eauHOOOpa3us IMepBOro IMokojeHus. [IpaBuino noMuHHUpOBaHUS. 3aKOH paclleIIeHWs MpU3HAKOB. [IpoMexyTOUHBIH XapakTep
HacjelOBaHUs MPU3HAKOB. PacuieruieHre NpU3HAKOB MpPU  HEMNOJHOM JIOMUHHMPOBAaHUU. AHaIU3Mpylollee CcKpelmuBanue. lcnonb3oBaHue
AHATM3UPYIONIETO CKPEIIMBAHUS JIJIS1 OTIPEJEIICHHS TeHOTUIa 0co0u. JIurudpuanoe ckpenmBanme. 3aKk0OH HE3aBUCUMOTO HACJIeIOBAaHUS PU3HAKOB.

B3aumopeiictBue renos (2 yac)

MHoxecTBeHHbIN amienu3M. JletanbHble amienu. DKCIPECCUBHOCTh, NMEHETPAHTHOCTh ajuiend. [lmelorponusa. B3aumopneicTBue asenei:
MOJIHOE JOMUHHUPOBAHKUE, HEMTOJIHOE TOMUHUPOBAHNE, KOJJOMUHUPOBAHHE.

HacnenoBanwue rpymnmn KpoBu U pe3yc-(hakrtopa. bone3sHu reneTnueckoit HECOBMECTUMOCTH MaTEPHU U TUIOAA.

Bubr B3auMoaeicTBUsL HEAJJIEIbHBIX T€HOB: KOMIUIEMEHTAPHOCTD, SMKUCTA3, MOJIUMEPHS.

XpomocomHasi Teopusi HacjaeACTBeHHOCTH. CuenJieHue reHoB (2 4ac)

3navenne padotr T. MopraHa u ero y4eHHMKOB B M3YUYEHUHU CIEIUICHHOTO HAcleMOBaHUs MpU3HAKOB. OCHOBHBIC TMOJIOKEHHUS XPOMOCOMHOMN
Teopun HaciencTBeHHOCTH. OCOOEHHOCTH HaclieoBaHus Tpu cuerieHnd. [lonstue rpynmbl cueruienus. Kpoccunrosep. [lomHoe u HemosHoe
cueruienue. l{uTomornyeckue M reHeTHYECKHE J0Ka3aTelbCTBAa KpOCCHHTOBepa. JIMHeWHHoe pacroyiokeHHe TeHOB B xpomocomax. [loctpoeHue
reHeTU4YeCKUX KapT. CpaBHEHHUE T€HETUYECKUX U IIUTOJOTUYECKHUX KapT.

I'eneruka mosna. HacienoBanue, cuenjieHHoe ¢ mnoJiom (3 yac)

Pa3nuuHble cHCTEMBI OINpEAENIeHHs Iojda y Pa3HbIX OPraHn3MOB. XPOMOCOMHBIM MEXaHHW3M OIpeaesieHHus mona. I1oyoBble XpOMOCOMBI
yenoBeka. bamancoBas Teopus onpenenenus nona. [Tomosoit xpomatun. Tenbiie bappa. AyrocoMHOe HacnenOBaHUE M HACIEIOBAaHUE, CIEIUICHHOE C
II0JIOM. HpI/ISHaKI/I, CHECIICHHBIC C ITOJIOBBIMH XPOMOCOMAaMH. HpI/ISHaKI/I, OIrpaHUYCHHBIC ITOJIOM U 3aBUCHUMBEIC OT I10JIA.



I'eneTn4veckast ©3BMEHYNBOCTH. Bubl H3MeHUYNBOCTH (2 yac)

N3menunBocTh. Buasl n3mMeHunBocTH. KOIMYECTBEHHBIE M KAYECTBEHHBIE MPU3HAKU. XapakTep U3MEHUYMBOCTH NPU3HAKOB. BapuanuoOHHBIN
psn ¥ BapuanuoHHas KpuBasd. Hopma peakiuu. HenacnencrseHHas “3MEHUYUBOCTb.

HacnencrBennass u3MeHUYMBOCTh. KOMOWHATHBHAs W3MEHYMBOCTh. MyTalMOHHAs WM3MEHUMBOCTh. MyTtanuu. Knaccudukanus MyTaruii:
npsiMble M OOpaTHbIE MYTallMM, BpeIHble U TOJIE3HbIC, SAEPHbIC U LUTOIIIA3MATUYECKUE, IOJIOBbIE U COMAaTW4yeckue. ['eHHble, T€HOMHbIE U
XpOMOCOMHBIE MyTauuu. [lonumionaus u aneymionaus.

Paznen 2. MoJieKyJIsIpHBIE OCHOBBI HACJIECTBEHHOCTH (21 yacoB)

XpoMoCOMBbI — HOCHTEJIH HACJIeACTBEHHOH nH(popMmanuu (2 yac).
Bunosas cnenuduunocts unciaa u Gopmbel xpomocoMm. Ilonstue o kapuorure. Mopdoiorudeckne THIBI XPOMOCOM. [IOTUTEHHBIE XPOMOCOMBI.
JlenBepckast kiaccuukaius XpoMocoM denoBeka. KapuortunupoBanue. MeTo1bl OKpaIlIuBaHHusi XpOMOCOM. DYXPOMAaTHH U FeTePOXPOMATHH.

CTpyKTYpPHO-(PYHKIMOHAIBHASL OPraHU3aUs FTeHeTHYeCKOro MarepuaJa (3 yac)

JlokazarenbcTBa pOJM HYKJIEMHOBBIX KHCJIOT B Tiepenade HacieICTBEHHON uHpopmanuu. HykIeMHOBBIE KHCIIOTHI, Kak OHMOJIOTHYECKHe
nonumepsl. Ctpoenue Hykieotuna. Crpykrypa moisekyisl JIHK. Mogens [Ix. Yorcona m @. Kpuka. [Ipunuun xommementapHoctu. [IpaBuiio
Yapraddpa. Oynxmus JHK. Jlokammzanus JJHK B knerke. Ces3p JJTHK u xpomocowm. [Iporece permukarmm. DTansl, HOTYKOHCEPBATUBHBIN MEXaHU3M,
CTpOCHHE PEeIUIMKAIIMOHHON BHIIKH. Tenomepsl, ocobenHoctu perunkanuu. [loBpexaenus JJHK u e€ penapauus. Ponp permkanuu u penapanuu B
T€HETUYECKON M3MEHUYNBOCTH OPraHU3MOB.

Peasu3auus HacaeacreeHHol uH(opmanuu B kierke. [Ipoueccsl TpaHcKpunuuMu U Tpancasauuu (6 yaca)

PexomOunammsa JIHK — mexanu3m kpoccuHroBepa. Peanmuzamust HacneacTBeHHOM uHpopMmaiuu B kieTke. Ilporeccel TpaHCKpUIIMH U
tpancasauuu. Ctpoenune PHK. Buasl PHK, oco6ennoctu crpoenus u ¢pynkuuu. Otanuus PHK ot JIHK. ['en ¢ Touku 3peHust MoaeKyispHOM FeHETUKH.
WNudopmannonnsie B3aumootHomenus Mexnay JIHK, PHK u Oenkamu. OcHOBHas normMa MoOJeKyJsipHOM Ouosnoruu. IloHsTHE SKCIIpeccUU TeHOB.
[Iporeccrl TPAaHCKPHUIILIMK U TPAHCIISIIIMKA, OCHOBHBIE YUaCTHUKU. JTanbl TPAHCISAUHU. [ eHeTUUeCKni KO/ U ero CBOMCTBA.

CTpyKTypHasi Opranu3anus reHOB U TeHOMOB NMPOKAPHUOT (2 4ac)
CtpyKTypHasi opranu3alysi TeHOB U TeHOMOB ITpokapuoT. OcoOeHHOCTH TeHOMOB OakTepuii. CTpoeHue reHoB npokapuoT. OpraHu3aius reHoB
B OTIEPOHBI, JIAKTO3HBIH onepoH. Perynsus pabotsl reHoB. [1nazmuasr 0akrepuit. OcoOEHHOCTH CTPOSHUS U (PYHKLIIMOHUPOBAHHUS.

CTpyKTypHasi opraHu3anus reHOB U TeHOMOB JYKapuoT (4 yaca)

CtpykTypHasi opraHuzais reHOB U T€éHOMOB 3yKapuoT. OcoOeHHOCTH T€HOMOB dyKapHoT. Pazmep reHoma u napanokc BeanuuHbl C. DK30H-
MHTpPOHHAs opranu3aius reHoB. CemeiictBa reHoB. [IceBgorensl. MoOMIBHBIE TEHETHUECKUE 3JIEMEHTHI. | OpU30HTAIBHBIN NepeHoCc reHOB. D (heKT
MoJioXkeHus rera. Perynstopasie anemenTsl reHoMa. [Iponieccunr MPHK y sykapuor. CritaiicuHr, aabTepHAaTUBHBIN CIIIaiiCHHT.

JNHUreHeTHKA U reHeTUKA pa3BuTus (4 yaca)



OnureHeTnyeckue sipineHus. dnurenerndyeckue moaudukanuu JJHK 1 xpomatuHa u UX pojib B PETYJISALUN IKCIPECCUU TeHOB. MeTuinpoBanue
JHK. PHK-unTepdepenmus. [ eHOMHBIM UMIIPUHTHHT. DTIUTeHETUKA U 3a0oneBanus yenoBeka. Cunapom [Ipanepa-Bumnm u cuaapom AHTensMaHa.

Ontoreneruka. uddepenunansHas akKTUBHOCTh T€HOB B Pa3HBIX TKaHAX. Perysiius akTUBHOCTH I'€HOB y 3yKapuoT. ['oMeo3uCHbIE TeHBbI.
[ToHsITHE O TEHHBIX CEeTsIX. | eHEeTHYeCKHe OCHOBHI (JOPMUPOBAHUS PA3HOOOpA3US aHTUTEIL.

Hrorosoe 3ansatue (1 yac)

COJEPKXAHUE SJIEKTUBHOI'O KYPCA «'EHETUKA»
11 xnacc/34 yaca
Beenenne (1 yac)
I'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH H H3MeHunBocTH (1 4ac)
[Ipeamer u 3a1aun reHetuku. Mcropust pa3BuTHs TeHETHKH. BKilag pycCKuX U 3apyOe)KHBIX YUYCHBIX B pa3BUTHE reHeTUKH. COBpEMEHHBIH JTar
pa3BUTHS TCHETUKHU, HAyYHBIC JIOCTUXKCHUS U TMIEPCIIEKTUBBI Pa3BUTHSL.

Pazjnen 1. MeToabl MOJIEKYJISIPHOI T€HETUKH M OMOTEXHOJIOTHH (6 YacoB)

IHonumepa3znasi nenHasi peakuus u 3Jjiekrpodgopes (3 yaca)

OcHoBHbIE METO/BI MOJIEKYJIsipHON reHeTuku. Ilonmumepasnas uennas peakuus (IILIP) u ee mpumeHeHHe B COBPEMEHHOW TIE€HETHKE U
MeauuuHe. MexaHnusm, coctaB peakunoHHO# cmecH. I[P B peasibHOM Bpemenu. M3MepeHune 3KCIpeccuu reHoB.

CexBenupoBanue JHK (3 yaca)

CexBennpoBanue JIHK. Knaccuueckuit MeTol M METOIBI HOBOTO TOKOJICHHS (BBICOKOIPOM3BOJIUTEIBHOE CEKBeHHpoBaHue). [Iporpamma
«I'eHOM uenoBekay», MONy4YeHHbIE pe3yibTaTel. buonndopmaruka. ['enomuka. [Iporeomuka. baspl 1aHHBIX B T€HETUKE U MOJEKYISIPHOW OMOJIOTHH.
Kommprorepusiii  aHanu3 B reHomuke. CpaBHEHHE TOCIIENOBATEIBRHOCTEH HYKJICOTHIOB pa3IMYHBIX OpraHu3MoB. ['eHocucremaruka.
DUIOTEHETUYECKHUE JEPEBBSL.

NunuBunyaneHble pazinuus B mocienoBartenbHocTH HykineotuaoB JIHK y mpencraButeneit ogHoro Buaa. ['eHOMHas AaKTHIIOCKOIUA.
[IpuMmeneHne B KpUMUHAIMCTUKE, ONIPEAECIIEHUE POJICTBA.

Pazneda 2. I'enernka yejgoBeka (14 yacoB)

HacnencrBennsie 3a00/1eBaHus YeJI0BeKa. XPOMOCOMHBIE 00J1e3HU (2 4ac)

Knaccudukanmst HacmecTBeHHBIX 00sie3Hel YeoBeka. XpOMOCOMHBIE 00JIE3HU — MPUYHHBI, 0COOCHHOCTH HACTEAOBaHUS, KJIacCH(pUKAITHSI.

[IpuMepsl CUHAPOMOB C YHCIOBBIMU M CTPYKTYPHBIMH HapylleHHsMH ayTocoM (cuHapom J[layna, cunapom DpaBapica, cunapom Ilatay).
CHUHIPOMBI C YUCIOBBIMH U CTPYKTYPHBIMH HapylIEHHUSMU TOJOBBIX XxpomocoM (cunapoMm lllepemesckoro-Tepuepa, cunnpom KnaitHdenbrepa,
CHUH/IPOM TPUCOMHUU X, CHHIPOM AUCOMHUH Y - XpoMOcOMbI). CHHAPOMBI, BBI3BAaHHBIE XPOMOCOMHBIMU MYTaIlUsIMU (CHHIPOM KOIIAYbEro KpuKa).

I'ennble 00Jie3HM Ye10BeKa (2 yac)
['enHble Oone3sHU dYenoBeKa W WX NHpUYUHBL. OCOOEHHOCTH HAacielOoBaHUs TeHHBIX 3aboneBaHui. Knaccudukanus reHHbIX Oosie3HEH.
MoHorenssle ¥ MyJIbTH(AKTOpHATbHbIE 3a00sieBaHUSA. XapaKTEepUCTHKA OCHOBHBIX T'€HHBIX OoJe3Hell ((QEeHUIKETOHYpHs, MYKOBHCLHIO3,



muomuctpodus dromena, cuaapom Mapdana, cuaapom Maptuna-bein, angpeHoreHUTa bHbIH CHHAPOM, cuHApoM Moppuca). [Tonsatue 06 opdaHHbIX
(penxux) 3a0o0NeBaHUSAX. XapaKTEPUCTUKA OCHOBHBIX OpaHHBIX 3ab0eBanmiil (MyKoIoIHcaxapua03, CuaapoM Dinepca-annoca, CMA). TIpobiemsr
nedeHus: opaHHBIX 3a00JICBaHUIA.

MouiekyJisipHbIe OCHOBBI HEKOTOPBIX reHeTHYECKHX 3a00/1eBaHuii (2 yac)

BHCHZ[epHaS'I HaCJICACTBCHHOCTD. OcobeHHoOCTH MUTOXOHAPUAJIBHOTIO W IJIACTUAHOI'O HACJICAOBAHUA. MI/ITOXOHHpI/IaJIBHBIe 60JI€3HI/I -
MPUYMHBI, OCOOEHHOCTH HacjenoBaHus. bone3sHu ¢ HacienCTBEHHOM NpeapacloyioKeHHOCThIO. ['eHeTnyeckrue OCHOBBI KaHIeporenesa. Teopuu
BO3HUKHOBEHUS oIyxoJieil. OHKOTeHBl M Te€HBI-CYIIPECcCOphl ormyxoyieBoro pocta. [lonarue o6 amonrose. Hapymienue amonTosa npu KaHIEporeHese.
CoBpeMeHHbIE METO/Ibl BBISIBIICHUS paKa U MPeApacioioKeHHOCTH K HeMy. MeTo/ibl JIeUeHUs OHKOJIOTUYECKUX 3a00JIeBaHUIA.

MeTtoabl H3y4eHUsI TeHeTHKH YeJI0BeKa (2 yac)

[{urorenernueckuii, OMU3HEIOBBIA, OMOXUMHUYECKUM, MOMYJIAIUOHHO-CTATUCTUYECKUN, TEHEATOTUUECKHH, MOJICKYJSIPHO-TEHETHYECKUI
METO/Ibl. XapaKTEePUCTHKA METOJAOB U UX IPUMEHEHHUE B COBpEeMEHHON MeauIiinHe. OCHOBHBIE TPUHIIUIIBI COCTABJICHUS U aHAJIN3a POJOCIOBHBIX. THIIbI
HAaCJIEA0BAHUAX IIPU3HAKOB — ayTOCOMHO-JOMMHAHTHBIN, ayTOCOMHO-PELIECCUBHBIN, X-CUEIJICHHbIN JOMUHAHTHBIN, X-CLHEIIJICHHbIN PELIECCUBHBIM, Y -
creruieHHbIH. OcoO0EHHOCTH POJOCTIOBHBIX NP KAXKJIOM TUIIE HacieqoBaHus. HeocTaTky reHeaqsorn4eckoro MeTo/1a M3y4eHus FTeHETUKH YeI0BeKa.

MeToabl KIMHUYECKOH JHATHOCTUKH M NMPO(PUIAKTHKY HACJIECTBEHHBIX 3a00/1eBaHuii (24yac)

MeTOIIBI KHHHH‘ICCKOﬁ OIUWArHOCTUKHU U HpOCt)I/IJIaKTI/IKI/I HaACJICIOCTBCHHBIX 32160JIGB21HI/II>'I. HpI/IHLII/IHI)I KJII/IHI/I‘-IGCKOI\/JI ANArHOCTUKHN
HAaCJEACTBEHHBIX Oosie3Hell. COBpEMEHHBIC METOJbl JIHMarHOCTHMKHA XPOMOCOMHBIX M TEHHBIX 3a00JIEBaHMM, a TaKKe IPEAPACIIONOKEHHOCTH K
HaCJICIACTBCHHBIM 3360J’I€B3HI/I$IM. I/IHBaBI/IBHI)IG U HCEUHBA3WBHBIC MCTOJBI. KapI/IOTI/IHI/IpOBaHI/Ie. AHaJ'II/IB KapnorpaMM B HOpMe 1 TIIaTOJIOTHUH.
HeonaranbHblii CKpUHUHT HACJIEICTBEHHBIX O0JIe3HEH 0OMeHa.

I'eHeTHYECKHE OCHOBBI HpO(I)I/IJ'IaKTI/IKI/I HaCHCﬂCTBCHHOﬁ IMaTOJIOTHH. BI/II[BI HpO(l)I/IJIaKTI/IKI/I. MGHHKO'FCHCTH‘ICCKOG KOHCYJIbTUPOBAHHE,
npeHaTajlbHasd JUArHOCTHKA, MIPCUMIINIAHTAllUOHHAA JUAarHOCTHUKA, ICPUKOHICTIIIUOHHAA HpO(bI/IJ'IaKTI/IKa.

ITepconanmn3upoBanHasi MeIMIIMHA U TeHHas Tepanusi. CiopTuBHAas reHernka (2 yac)

[lepconanu3upoBaHHas MeIUIMHA M TeHHas Tepanus. ['eHeTmdyeckuil macmopT uenoBeka. BblsBieHHME WMHIMBUIYaJbHBIX OCOOEHHOCTEN
MeTabonau3Ma (HEeMmepeHOCUMOCTh JIaKTO3bl, ankoroiisi). IlepconanusupoBanHas (nmepcoHupuUIMpoBaHHAs) MeauuuHa. MHauBuayanbHbI moa0op
JIEKAPCTBEHHBIX CpelIcTB. PDapMaKOreHETHKA.

MonexkyIsIpHO-TEHETUUYECKUE MapKepbl CIOPTUBHBIX 3aJaTKOB M TIE€HETUYECKOE TECTUPOBAHME B CIOpTE. ['€HETHYEeCKHEe AaCIEeKThI
TPEHUPYEMOCTH CHOPTCMEHOB. ['eHHBIM aonuHr. OTIMYMS PACIPOCTPAHEHHOCTH T€HETHYECKMX BApHAHTOB Yy pa3HbIX Hauuwi. ['eHHas Ttepanus.
I'eneTnueckas MoauduKanus KIeToK yenoBeka. Meto sl BBeeHus uysxepoanoil JIHK B knetku. Ycnexu reHHol Tepanuu. buostruueckue BONpoCH.

I'eHeTH4YecKne OCHOBBI MATOreHe3a JMATHOCTUKH U NPO(HIAKTHKH BUPYCHBIX MH(peknmi (24ac)
I'eneruka BupycoB. [IHK-coaepxkamme nu PHK-conep>xanue Bupycol. JKU3HEHHBIN LIUKIT BUpPYyCa.
JluTryeckuii ¥ JIN30T€HHBIN UKII pa3BUTHS BUpYCa.



CemeiicTBo KOopoHaBUpPYCOB. OCOOEHHOCTH CTPOEHHUS, OCHOBHBIE IPEACTAaBUTENN ceMmeiicTBa. 3a00yieBaHMs, BbI3bIBAEMblE KOPOHABUPYCAMHU.
[Mpodpumnaktuka KopoHaBUpyCcHOH uHGeKuH. COBPEMEHHBIE MOJEKYISIPHO-TEHETUYECKUE METOJbl JIMAarHOCTUKUA BHPYCHBIX HHQEKIHU.
NmmyHonpodunakTuka BUpYCHBIX HH(pekuui. Buasl BakiuH. PekoMOMHaHTHBIE BaKLIMHBI — TEXHOJIOTUS CO3JIaHMsI, IPEUMYIIECTBA MCIIOJIb30BaHMS.
[Tpumepbl peKOMOMHAHTHBIX BAKIIHH.

Paznen 3. 'eneTnka nmonyasiumii (2 yac)

OcCHOBHBbIE 3AKOHOMEPHOCTH IreHETHYECKOM MOIMYJISIIuM (2 4ac)

HacepimeHHOCTh TOMyJIAIUNA MyTallUsIMU, WX YacToTa W pacrpocTpaHeHue. bamancupoBaHHbIM momuMophusM. CTaTHCTUYECKHUE METOJIbI
M3Yy4YeHUs TeHETUKH Tommysaiuii. 3akoH u hopmynsl Xapau-BaiinOepra. ['enetndeckuit rpys. [efictBue or6opa Ha yacToThl reHOB. Murpanuu. [peiid
reroB. DddexT ocHoBarens. ['eHoreorpadus rpymni KpOBH, aHOMAIBHBIX TeMOTTIOOUHOB. ['eHOQOH MOy ISAINY.

Pa3nea 4. «'eHeTHYECKHE OCHOBLI ceJieKIMH U OnoTexHoaorum» (10 yaca)

Kiaaccnyeckue MeToabl celeKIUM (2 4ac)

['eneTndeckue OCHOBBI celekunu. M3MEeHYMBOCTh Kak Marepuai Jyuisi oToopa. Mcrnonb3oBaHne WHAYIMPOBAHHBIX MyTalliil, KOMOWHATUBHOU
M3MEHYMBOCTH, IMOJTUIUIONIUH B cenekuuu. [TonsaTue o mopoje, copre, mramMmme.

CHcTeMbl CKPEIIUBAHUN B CEJICKIIMU PACTCHUU W KUBOTHBIX. MHOpmmuHT. AyTOpuawar. OtmaneHHas ruOpuansanus. [lyTu mpeomoneHus
HECKPEIIMBAEMOCTH. SIBIeHHE TeTepo3rca M ero reHeTHYeCKHe MeXaHU3Mbl. MeToisl 0TOOpa: MHAMBHUAYAIbHBI U MaccoBbld oTOOp. OTOOpP MO
(eHOTHITY ¥ TeHOTHUITY (OIICHKA 10 POAOCIOBHOM M Ka4eCTBY IIOTOMCTBA). BiusiHuMe yCIIOBUI BHEIIHEH cpe/bl Ha 3P GEKTUBHOCTH OTOOpA.

CoBpeMeHHBIE METObI ceJieKIuu (2 yac)

[TpumMeHeHHEe MOJEKYISIPHO-TEHETUYECKUX METO/OB B CEJIEKLMU PACTeHUH U >KMBOTHBIX. MoseKyisipHO-reHeTnueckue mapkepbl. OTbGop
paCTCHI/II\/’I U JKHWBOTHBIX C 3aJaHHBIMHU TIIPU3HAKAMH. I'emeTnueckas nacrmoprusanusa COpTOB paCTCHI/Iﬁ U TI0pOJ JKHMBOTHBIX. T'eneTnuecku
MojudumpoBannele opranudmMel (I'MO) — nenu cos3maHusi, MepCHeKTUBBI HCMONb30BaHUA. Jtanbl co3ganus ['MO. OOue npaBuia HNpoBEpKU
6e3onacHoctu 'MO. KonTposns 3a pacnpoctpanenuem I'MO.

buorexnosiorusi. I'ennasi un:xxenepus (3 gac).

HcTopus pa3BuTusi OMOTEXHOJIOTMM U T€HHOW MHXXEHepuu. Bkiag B MeIMIIMHY — CO3/1aHUE JIEKApCTBEHHBIX MpPENnapaToB U BaKIUH. MeTobl
reHHOM nHxeHepruu. OpraHu3Msl U GEpMEHTHI, UCIOIb3yEMbIE€ B TEHHON MHXKEHEPUH.

[TonsiTe o BekTope [UIsl mepeHoca reHoB. [ImazmuaHbeie BeKTOphl. BekTopbl Ha OCHOBE BUPYCOB. JTambl co3ianus pekomOnHaHTHbIX JJHK.
Tpancdopmarus 6axkrepuit. OT60p TpaHCHOPMUPOBAHHBIX KIETOK. TEXHOJIOTHS PEeIaKTUPOBAHUS T€HOMOB — OOIIME MPECTAaBICHUS, NEPCHEKTHUBBI
MCIIOJIb30BaHUs JJIs JIEUEeHUs HaClIeJICTBEHHBIX 3a00s1eBaHul. brosTnueckue BOmpocs!.

Knerounasi unxenepus (3 yac)
Knerounas naxxenepus. 3a1auu, METOIbI M OOBEKTHI KJIETOYHON MHXeHepuu. Jlumut Xerdnuka.
CTBOJIOBBIC KJIETKH, OTJIMYUE OT IPYTUX KIETOK OPTaHU3Ma.



[TonsiTie W CymIHOCTH KJIOHHWpOBaHUsA. I[IpuUpoaHBIE M HMCKYCCTBEHHBIC KJIOHBL. MeEToIMKa KIOHHPOBaHMs, MCTOpHs pa3Butus. [IpoOiema
HOJIy‘IeHI/ISI I/II[eHTI/I‘{HOfI KOIInn KHOHHpOBaHHOI‘O KHUBOTHOTIO. HCHOJIB?;OB&HHG KHOHI/IpOBaHI/ISI JI1 BOCCTAHOBJICHUS I/IC‘-IGSHYBH_II/IX BHUJIOB.
MopenupoBanue Oose3Hel 4YeloBeKa Ha >KUBOTHBIX. |'yMaHM3MpOBaHHBIC >KMBOTHBIC. [10aX0IbI K KIOHUPOBAHHWIO YEJIOBEKA: PEMPOAYKTHBHOE
KJIOHI/IpOBaHI/Ie nu TepaHeBTI/I‘IGCKOC KJIOHHpOBaHI/Ie. TepaHGBTI/I'-IeCKOG KJIOHI/IpOBaHI/Ie " €ro HepCHeKTI/IBBI B MCIUIIHUHCE. I/IHILYI_II/IpOBaHHBIe CTBOJIOBBIC
KJICETKH W HUX HCIIOJb30BaHHWE B MEIUIIMHE. buojormueckre W 3THYECKHE MpoOJieMbl KJIOHHpOoBaHUsA. OTHOIICHHE K KJIOHMPOBAHHUIO B OOIICCTRBE.
3aKOHO/IATENBCTBO O KJIOHUPOBAHUU YEJIOBEKA.

Hrorosoe 3ansarue (1 yac)

IIpumepHbIii epeYeHb JJA00PATOPHBIX U MPAKTHYECKUX PadoT

. [IpakTuyeckas padora «Perienne reHeTHYECKHX 33124 Ha MOHOTHOPUIHOE U TUTHOPUTHOE CKPEIIMBAHUEY.

. [TpakTuyeckas pabora «PerieHne reHeTHYECKHX 3a/1a4 Ha B3aUMO/JICHCTBUE aJUIEIbHBIX U HEAICJIbHBIX T€HOBY.

. [TpakTuyeckas padora «Pemenne reHeTHYECKHX 33124 Ha CIETIIICHHOE HACIICIOBAHUEY.

. [TpakTuyeckas pabora «Perienne reHeTHYECKHX 331a4 Ha HacJIel0BaHUE, CLIETUIEHHOE C ITOJIOMY.

. JlaboparopHas padota «/3yueHrne NOJUTEHHBIX XPOMOCOM B KJIETKaX CIFOHHBIX JKEJI€3 JIMUMHKUA KOMapay.

. [Tpaktuyeckas pabora «Peanusanus HaciaeICTBEHHOIN HH(pOpMaLMU B KiIeTKe. Pemenue 3agau».

. [TpakTuyeckas pabora « MeToabl MOJIEKYJIIPHON TeHeTUKH. Perenne 3amauy.

. [TpakTuyeckas pabora «OnpeneneHue U 00bsICHEHHE XapaKTepa HACIeJ0BAHUS IPU3HAKA 10 POIOCIOBHOMN UEIOBEKay.

. [lpaktudeckas pabota «l eHEaJOrHuecKuil W MOJIEKYJISIPHO-TEHETHYECKHI METOABl HW3YYeHHUS TEeHETUKM uenoBeka. lIpodumaktuka

HaCJICACTBCHHBIX 3a00/I€BaHUI».



TEMATHUYECKOE INTAHUPOBAHUE YYEGHOI'O KYPCA «'EHETUKA»

10 KJTACC/34 gaca

TemaTHueCcKHUii 0JI0K,

TEMaA

OcHOBHOe coaep:kaHue

OcHOBHBbIE BU/bI 1€ITEJIbHOCTH 00y4aI0UIUXCS

Beenenne (1 1)

I'enernka — Hayka o
HAaCJIEACTBEHHOCTH
u HU3MCHUYHNBOCTHU

(14)

[Ipenmer u 3a7a4n TEHETUKH.

Wctopusi pa3BuTHs TeHETUKU. Bkiaa pycckux u 3apyOesKHBIX
YYEHBIX B pa3BUTHE TeHeTHUKU. COBpPEMEHHBIN ATal pa3BUTHUS
TE€HETUKH, Hay4YHbIE JOCTUKECHHUS U IIEPCIIEKTUBbI Pa3BUTHSL.
HacnenctBeHHOCTh 1 M3MEHUYMBOCTh KaK OCHOBHBIE KPUTEPHUH
YKUBOTO.

OcCHOBHBIE  TEHETHYECKUE  TOHATHS:  TPU3HAK,  TEH,
albTEPHATUBHBIE MPU3HAKU, JIOMUHAHTHBIA W PEUECCUBHBIN
MIPU3HAKH, aJUICJIbHBIC TE€HbI, (PEHOTUII, TEHOTHUII, TOMO3UTOTA,
TeTePO3UT0Ta, XPOMOCOMBI, T€HOM.

['enernueckas  CHUMBOJIMKA, UCIOJb3yemas B
CKpEIIUBAHUM.

cxXeMax

. XapakTepru3oBaTh STalIbl pa3BUTHUS
TCeHETUKU KaK HAyKH, BKIIQJ YYEHBIX-OUOJIOTOB B
CTaHOBJICHUE MpeACTaBICHUI 0
HACJEACTBEHHOCTH U U3MEHYUBOCTH OPTraHU3MOB.
. PackpsiBath coJiepKaHue OCHOBHEIX
MOHSATUH TEMBI: T'€H, TeHOM, I'€HOTHI, ()EHOTHII,
XPOMOCOMBI, aJIJIEIbHBIE TEHbI, TOMO3UTOTA,
TeTEPO3HTOTA.

) YMeTh HCIIOJIb30BaTh TEeHETUYECKYIO
TEPMUHOJIOTHIO U CHUMBOJIUKY JUISI 3aIllUCH CXEM
CKpeITUBaHHUS.

Paszgen 1. OcuoBH

ble 3AKOHOMEPHOCTH HACJIeICTBEHHOCTH U n3MeHYuBocTH (11 )

3aKOHOMEPHOCTH
HaclleIoBaHusl, OTKpbIThIe .
Mennenem (2 1)

MonorubOpuaHoe ckpemuBanue. [luTonorndyeckue OCHOBBI
3aKOHOB HacyencTBeHHOCTH . Mennens.

3akoH  enuHOOOpas3uWsi  TMEpPBOTO  TTOKOJICHHUS.
JOMHUHHPOBAHMUS.

3aKoH pacuieryieHusl Mpu3HakoB. [IpoMexyTouHbIN xapakTep
HAacJeJI0BaHMS TMPU3HAKOB. PaciiensieHue MNpuU3HAKOB MpHU
HEINOJHOM JOMHHHUPOBAHHH.

AHannsupyroliee CKpEILMBaHMUE. Hcnonb3oBanue
AQHAJIM3HUPYIOLIETO CKPEUIMBAHUS JUIsI ONPENENICHUs I'€HOTHIIA
0co0H.

Jurnbpumnoe CKpEILIUBaHUE.
HACJIE0BAHMS IPU3HAKOB.

[IpaBuno

3akoH HE3aBUCHUMOT'O

[TpakTuueckass pabora «PemieHne TeHETUYECKUX 3a7ad Ha
MOHOTHOPHIHOE U JUTHUOPUIHOE CKPEIINBAHHE.

e XapakTepHu3oBaTh OCOOEHHOCTH
MOHOTHOPHUIHOTO 51 TUTUOPUTHOTO
CKpEIIUBAHMUS.

e OObsaAcHATH 3akoHBI . MeHnens M 3HaTh UX
3HAYEHUE JUIS Pa3BUTHS TCHETHUKH.

e PackpbiBaTh collepiKaHNE OCHOBHBIX IOHSATUI
TEMBI: THOPUIOIOTUYECKUI METO, TOMUHAHTHBIN
U PELECCUBHBIM IPU3HAKW, YHUCTBIE JIMHHH,
MOHOTHOPUAHOE U TUTHOPHUIHOE CKPELIUBaHUE.

e VYmMmerhb HCII0JIb30BAaTh TeHETUYECKYIO
TEPMHUHOJIOTHIO U CHUMBOJIMKY JUISl 3allUCH CXEM
CKpEIIUBaHHUS.

¢ PemaTh reHeTuyeckue 3a1a4l pa3HOro YPOBHS
CJIO)KHOCTH Ha MOHOTMOpHUIHOE MU JUTHOpUIHOE
CKpeIlIUBaHHUE.




BsaumognericTeue MHokeCcTBEHHBII aJlJIeIIU3M. JleranbHble aenu. e XapaKTepU30BaThb 0COOEHHOCTH
TeHOB (2 ) DKCIPECCUBHOCTH, MEHETPAaHTHOCTH ajuiens. [Inefiorponus. B3aUMOJICCTBUSI T€HOB IPHU CKPEIIUBAHUM.
B3aHMOHeﬁCTBHe aJuIeNIey: MOJHOEe JOMHUHHPOBAHUEC, HECIIOJIHOC! o PaCKpBIBaTB COZEpIKaHUE OCHOBHBIX MOHSTUN
AOMHHHUPOBAHME, KONOMHHUPOBAHUC. TEMbI: MOJHOC JOMMHHPOBAHHE, HEIOJIHOC
HaCJ'Ie,I[OBaHI/Ie I'pyIlll KpOBHU U pe3yc-(1)a1<Topa. I[OMI/IHI/IPOBaHI/Ie, KO,I[OMI/IHI/IpOBaHI/Ie,
boisie3Hn reHeTMYecKo HECOBMECTMMOCTH MaTepu M IUIOJA. MHOKECTBEHHBIN AJLIENIN3M,
Bunpr B3aUMOJCHCTBHUS HCAJUICTIbHBIX ICHOB: KOMIIJIEMEHTAPHOCTh, DIHUCTa3, MOJIUMEPUST U
KOMIUIEMEHTAPHOCTb, 3MUCTA3, MOJIUMEPHS. ap.
o VYmMerh HCIOJIb30BATH TEHETHUYECKYIO
[TpakTudeckass pabora «PelieHne TEHETHYECKUX 3alad  Ha) TEPMHHOJIOTUIO M CHUMBOIUKY JUIf 3alUCH
B3aMMOJICVCTBUE AJJIEIBHBIX U HEAJUIEIbHBIX T€HOBY. CXEM CKPEIMBAHHSL.
e Pemars reHernyeckue 3aaa4d pa3HOroO ypOBHSA
CJIO’)KHOCTH Ha B3aUMOJIEUCTBHUE AJUIENIbHBIX U
HEAJJIEJIbHBIX T€HOB.
XpomocomHast 3nauenue pabor T. Moprana m €ro y4eHMKOB B M3YYEHMH | o PacKkpbiBaThb OCHOBHYIO CYIIHOCTH Teopuu T.
Teopust CLEINICHHOTO HACIIEIOBAHUS IIPU3HAKOB. Moprana u OOBSCHATH B YE€M COCTOUT €ro
HaCJICACTBECHHOCTH. OCHOBHI)IC TIOJIOXKCHU A XpOMOCOMHOﬁ TeOpI/II/I 3HAYCHUC IJIA paSBI/ITI/Ii{ TCHCTHUKHU.
Cuernuienue renos (2 1) HacJICACTBEHHOCTH. e XapakTepu3oBaTb  OCHOBHBIC  IIOJIOXKCHUSA
OcobeHHocTu HacneAOBaHUS TpW  cuemieHud. [loHsTue XPOMOCOMHOM TEOPUH HACIIEACTBCHHOCTH.

rpynnsl cueruienus. Kpoccunrosep. IlonmHoe u  HemosiHoe
CILICTIJICHHE.

[uronoruyeckue u T€HETUYECKUE JI0Ka3aTesIbCTBa
KpoccuHroBepa.  JIMHEWHOE  pacrloJIOKEHHE  TE€HOB B
xpomocomax. Iloctpoenue renernueckux kapt. CpaBHEHHE
TCHCTUYCCKHUX U HUTOJIOTMYCCKUX KapT.

[TpakTnueckast pabora «PemieHne TeHETHYECKMX 3a7ad Ha
CLIEIIJICHHOE HACIIEJOBAaHUEY.

e PackpbiBaTh cojliepkaHU€ OCHOBHBIX TNOHSATHI
TEMBI: XPOMOCOMHasl T€OPUs HACIEICTBEHHOCTH,
rpynna CUEIUIeHHUs, KPOCCUHIOBEp, IOJHOE U
HEMOJIHOE CLEIUIEHHE T€HOB, MOPTaHUJa U JIp.

e VYmMerh HCII0JIB30BATh TEHETUYECKYIO
TEPMHUHOJIOTHIO U CHUMBOJIUKY JUISl 3allUCH CXEM
CKpEIIUBAHMUS.

e PemaTe reHeTHYECKUE 3a1a4M PA3HOTO YPOBHS
CJIO)KHOCTHU Ha CLEIJICHHOE HACJIe[IOBaHUE.




I'eneruxa
Hacnenosanwue,
CIEIUICHHOE ¢ TTosioM (3 1)

I1oJia.

Pa3nuuHble cucTeMBbl  OmpeleneHuss Moja Yy  pasHbIX
OpraHu3mMoB. XpOMOCOMHBIM MEXaHU3M OIIPEIEIICHUS I10JIa.
[TonoBbIE XpOMOCOMBI YEJIOBEKA.

banancoBas teopus omnpexaeneHus noja. [1o10Bol XpoMaTHH.
Tenbue bappa.

AyTOCOMHOE HacJIe[JOBaHHE U HaCJIEJOBaHME, CLEIUIEHHOE C
nosioM. [Ipu3Haku, clerieHHbIE C TOJIOBBIMU XPOMOCOMAaMH.
IIpu3Haku, orpaHU4eHHBIE II0JIOM U 3aBUCHMBIE OT I10JIA.

[TpakTnueckass pabora «PelleHne TeHETHYECKUX 3aJay Ha)
HaCJIEJOBAHKE, CLICTUIEHHOE C IIOJIOM).

o XapakTepu3oBaTh 3aKOHOMEPHOCTH
HACJIETOBAHMsI PU3HAKOB, CIIETNIEHHBIX C ITOJIOM.
¢ PackpbiBaTh coliep)kaHUE OCHOBHBIX IMOHSTHI
TEMBI: TOJIOBBIE XPOMOCOMBI, MTOJIOBOM XPOMATHH,

TCIbLEC Bappa, ayTOCOMHOC HacJI€aJO0BaHUC,
HacCJICJOBAaHUC, CICIIIICHHOC C IIOJIOM U JIp.
o YMeTh HCIIOJIB30BAaTh TCHCTUYCCKYIO

TEPMUHOJIOTHIO M CUMBOJIMKY JJISI 3alUCH CXEM
CKpEIUBaHMUS.

e PemaTh reHeTHyYECKUE 3a/1a4M PA3HOIO YPOBHS
CIIOHOCTM Ha HacJIeJOBaHHE, CLEIUICHHOE C
HIOJIOM.

I'eneTnueckas
U3MEHYUBOCTD.
Bunsl n3amenuuBocTH

(2 4)

N3menunBocTs. Buasl u3MeHumBocTu. KosmuecTBeHHBIE H
KAauECTBCHHBIE IPU3HAKHU. XapaKTep U3MEHYMBOCTHU IPU3HAKOB.
BapuauunonHsslil psa v BapualimonHas kpusas. Hopma peakuun.
HenacnencreeHHast U3MEHUYUBOCTD.

Hacnencrennas U3MEHUYUBOCTb. KomOunaTtuBHas
W3MEHUYUBOCTb. MyTalMoHHAasT M3MEHYUBOCTb. MyTanuu.
Knaccudpukanus myranuii: npsiMble U OOpaTHbIE MYTAallUH,
BPEIHBIE M TOJE3HBbIE, SAEPHBIE M IUTOIUIA3MaTHYECKHE,

MOJIOBBIE W cOoMaruyeckue. ['eHHble, TEHOMHbBIE U
XpoMOCOMHbIE€ MyTanuu. [lonumnonaus u aneymionus.
Myrtarensl:  (QuU3NYECKHE, XHUMUYECKUE, OHOJIOrMYEecKuUe.
TeparoreHsl.

e XapakTepu3oBaTb OCOOCHHOCTHM T'€HOTHNA U
(¢eHoTuIa, KavyeCTBEHHbIE U KOJUYECTBEHHBIE
IIPU3HAKA OPraHU3MOB, HEHACJIEICTBEHHOU U
HACJIEACTBEHHON U3MEHUYMBOCTH, My TallUN.

e CocTaBisTh BapUALMOHHBIM pSI U CTPOUTH
BapHallMOHHYIO KPUBYIO KOJIMYECTBEHHBIX
IIPU3HAKOB OPIaHU3MOB.

e PackpbIBaTh COJEpPKaHHE OCHOBHBIX IOHATUH

TCEMBI: HaCJICACTBCHHAasA U3MCHYHNBOCTD,
MOI[I/I(i)I/IKaHI/IOHHaﬂ U3MCHYHNBOCTD, HOpMa
pc€aKkiuu, KOMOWHATHBHAS N3MCHYHNBOCTD,

MyTallMOHHAasA U3BMCHYUBOCTb, TCPATOICHBI U AP.
o BraBnars pasiindusg MEXay HﬂCJ’IC}ICTBCHHOﬁ
u HeHaCHeﬂCTBeHHOﬁ HN3MCHYUBOCTBIO.

e (CpaBHMBATh: TEHOTHUI U benorum;
MOIU(PUKAITMOHHYIO (penoTUIIMYECKYIO) u
TE€HOTUIINYECKYIO M3MEHYMBOCTb; T'CHHBIE,

XPOMOCOMHBIC W TCHHBIC MYTAllUW;, SACPHBIC H
[UTOIJIA3MAaTUYECKIE MYTallW; CIIOHTaHHBIE U
WHIYIIUPOBAHHBIC MyTAIlHH.

e XapakTepHu30BaTh: OCHOBHBIC  ITOJIOXKCHHS
MyTallMOHHOW  TEOpuH;  poiib  (paKTOpOB-
MYyTareHoB B )OPMUPOBAHUHU HOBBIX NMPU3HAKOB Y




OpraHU3MOB.

e HaspiBaTh mNpUYUHBI MYTallUM, BBIABIATH
HUCTOYHUKU MyTareHHbIX bakTopoB B
OKpY’KaroIieu cpese (KOCBEHHO).

Paznen 2. MoJiekyjasipHble 0OCHOBBI HacjiecTBeHHocTH (20 1)

Xpomocombl — HocuTenu | Buposas cienmpuvHOCTh uncna U popmel xpomocom. [Torsrue
HaCJIEICTBEHHON o kapuorune. Mopdosornyeckue  TUIOBI  XPOMOCOM.
uHpopmanuu (2 4) [Tonutennsie  xpomMocoMbl. JleHBepckas — KiaccH(pUKAIUSA

XpOMOCOM YeJI0BEKA. Kapuorunuposanue. MeTtonel

OKpAILIMBaHUS XPOMOCOM. DYXpOMaTHH U T€TEPOXPOMATHH.

JlaGopaTtopHast paborta «M3yueHue MOIUTEHHBIX XPOMOCOM B
KJIETKaX CIIOHHBIX Kelle3 TMYUHKH KOMapay.

. XapakTepu3oBartb XPOMOCOMBI Kak
HOCHTEJH HACJICICTBEHHON HH(DOpMAIIHH.
J PackpeiBaTh  comepxaHuWE ~ OCHOBHBIX
MOHATUM TEeMbl: KapUOTHII, METalleHTPUUECKUe
XPOMOCOMBI, cyOMeTareHTpuIecKue
XpOMOCOMBI, aKpOLIEHTPUUECKHUE
XPOMOCOMBI, TOJTUTECHHBIC XPOMOCOMBI,
AyXpOMAaTHH, F€TEPOXPOMATHH H JIp.
. WNnntocTpupoBath  B3aMMOCBSI3b  MEXKAY
reHOM, XpoMocoMoi 1 moJiekyoi JTHK.
J CocTaBUTh J1aH BBITIOJTHCHUS
MPAKTUYECKON pabOThI, B KOTOPOM JIOJKHBI OBITh
MIEPEYUCIICHbI ClelyIolIue JIEACTBHUS:
MPUTOTOBJIEHUE TIpenapara CIIOHHBIX JKeje3
JUYUHKA KOMapa, H3y4YeHHE TIpemnapara ToJ
MHUKpPOCKOIIOM, TOJCYET YHCIA XPOMOCOM, U
3apuCcOBKa WX TIpU MajoM U  OOJIBIIOM
YBEJTUYECHHH.




CrpykTypHO-
(byHKIIMOHATBHAS
Opranuzarus
TFEeHETUYECKOr0  MaTepuaina

(3 )

Jloka3zarenbcTBa pPOJAM HYKIEHHOBBIX KHCIOT B Iepejade
HacJeCTBeHHONW WH(popManuu. HykIIenHOBBIE KHCIOTHI, Kak
ouonoruueckue nonumepsl. Ctpoenue Hykieoruaa. CTpykrypa
moutekyisl JIHK. Mogeins [[x. Yorcona u @. Kpuka. [Ipunnun
koMIuieMeHTapHocT. IlpaBwno Yapradhda. dynkmus JIHK.
Jlokanuzanus /IHK B knetke. Cas3s JJHK 1 xpomocom.
[Ipouecc  pemnukanuu.  OTambl,  MOJYKOHCEPBATHUBHBII
MEXaHHM3M, CTPOCHUE pEIUIMKALMOHHOW BHWIKHU. TeroMepsl,
0COOCHHOCTH PEeIUIKAIUH.

ITospexnenns [IHK wm e€ penapauus. Ponp pernmukanuu u
penapanuy B FTeHETHYECKOM N3MEHYMBOCTH OPraHU3MOB.

¢ OOBACHATH pOJIb HYKIEHHOBBIX KHCIOT B
nepeavye HaclaeICTBEHHON nHpopMaluu.

e XapakTepu3oBaTb  COJEp>KaHUE  HAYYHBIX
otkpbiTuid JIx. Yorcona, @. Kpuka o cTtpykrype
moniekysnbl JIHK w ymers OOBSACHATH B YeM
COCTOUT UX 3HAYEHUE ISl PA3BUTHUSI TCHETUKHU.

o PackpbIBaTh COJEp’KaHUE OCHOBHBIX MOHSTUH
TEMBI: HYKJICOTHUI, MIPUHIIUIT
KOMILUIEMEHTAPHOCTH, PEIUIMKAIUs, TeJIOMEPHI,
penapanus u Jp.

o [loHumMaTh M yMeTb OOBSACHATH MPOIECCHI,
MIPOUCXOSIINE npu KOMTUPOBAaHUU
HACJICICTBEHHOU MH(OPMALIUU B KIIETKE.

Peamuzanus
HACJIEACTBEHHON
uHpopMalud B KIETKE.
[Ipouecchl TpaHCKPUIILIMK U
TpaHcasauu (6 9)

PexomOunarus JIHK — Mmexanu3m KpoccHHTOBEpA.

Peanmmzanuss  HacnencTBeHHOH — uWHGpOpManmMM B KIETKE.
[Ipoueccsl Tpanckpunuuu u TpaHcusuuu. Crtpoenue PHK.
Buner PHK, ocobennoctn crtpoenuss u ¢QyHkuuu. OTauuaums
PHK ot JHK.

I'em ¢ TOYKM  3pEHHMS  MOJIEKYJSIPHOM  TI'€HETHKH.
HNudopmanmonnsie B3aumooTtHomenuss mexay [IHK, PHK u
6enkamu. OCHOBHasI JorMa MOJIeKyJIsipHON Ouonoruu. [lonsrue
JKCIpeccHy reHoB. IIporeccsl TpaHCKpUIILIMK U TPAHCIISILHM,
OCHOBHbIE YYaCTHUKH. JTalbl TPAHCIALMU. [ eHeTUUeCKUui KoJ
Y €ro CBOMCTBA.

[Ipaktuueckass  pabota.  «Peanmzarus
uHpopMaluu B KiIeTke. Pemenue 3agauy».

HacJIeqCTBCHHOU

e  XapakTepuzoBaTb OCOOCHHOCTH CTPOCHUS U
byukmun  PHK, rTena ¢ Toukum  3peHHs
MOJIEKYJISIPHOM T€HETUKHU.

o (Cpasuusarts JJHK u PHK, naxoauts cxoacTsa u
OTJINYHSL.

e PackpbIBaTh COIECPKAaHUE OCHOBHBIX IOHATUHI
tembl: MPHK, TPHK, pPHK, mansie PHK, ren,
JKCIIpECCUs T€HA, TPAHCKPUIILMSA, TPAHCIALMA U
ap.

e Ilepeuncnare OCHOBHBIE
TPAHCKPUIILIUKA U TPAHCIALUH.

¢ BBIMBIATE NPU3HAKK CXOACTBA W PA3IUYUSAL
peaknyil TPaHCKPUIILUKU U TPAHCIIALUN.

¢ OOBACHATH MPOILECCHI, MPOUCXOIALINE TPU
peaiM3allui HACJEACTBEHHONM UWH(pOpMaluu B
KJIETKE.

e (Cxemarmyecku  M300pakaTb  MaTpUYHbIE
pEeaKky TPAHCKPUIILIMKY U TPAHCIIALUN.

e Pemarte reHETHYECKHE 3a7a4H PA3HOTO YPOBHS
CIOKHOCTM Ha CLEIUICHHOE Ha pealu3aluio
HACJIEICTBEHHOW MH(OPMALIUU B KIIETKE.

0COOEHHOCTH




CTpykTypHasi OpraHu3arus
TCHOB u TCHOMOB
MpOKapHoT (2 4)

CTpyKTypHast oOpraHusanusi T€HOB M T'€HOMOB IPOKapHOT.
Ocobennoctr reHOMOB OakTepuii. CTpoeHHe TeHOB TPOKAPHOT.

Opranuzanysg T€HOB B OINEPOHBI, JIAKTO3HBIM  OIEPOH.
Perynsiuus paboThI TEHOB.

[Tna3zmu bt OakTepuil. OcobGenHoctH CTpOCHUSA u
(YHKIMOHUPOBAHMUSL.

¢ XapakrepuszoBarb 0COOCHHOCTH
CTPYKTYPHOI OpraHu3alyd IeHOB U TI'€HOMOB

MPOKAPHOT.

e PackpbIBaTh cozep’KaHHE OCHOBHBIX TOHSTHMA

TEMBI: IPOKAPUOTHI, TEHOM, OMNEPOH, IPOMOTOD,

orepaTop, penpeccop, miasMuaa 1 zp.

[Tonnmatrb U OOBACHATH MPOIIECCHI, JIeXkKAIIUE B

OCHOBE (DYHKIIMOHHUPOBAHHUSI TEHOMOB IPOKAPHOT.

CtpyKTypHas opraHu3aius CrpykTypHas oOpraHusanys TI€HOB M TI'€HOMOB DJYKapuoT. | e IlepeuyucisiTb  OCOOCHHOCTH  T'€HOMOB Y
I'€HOB M '€HOMOB 3yKapuoT | OCOOEHHOCTH I'€HOMOB DYKapuoT. Pasmep renoma u napajgokc | 5yKapuorT.
(4 9) BenuuuHbl C. DK30H-MHTPOHHAs  OpraHu3alus  T'CHOB.
CemetictBa reuoB. IlceBmorensl. MoOOWIBHBIE I'€HETHUYECKHE
3JeMeHThI. [ OpU3OHTAIBHBIN MEepeHOC TeHOB. DddekT
DONWUreHeTHKa W TeHETHKa DIUreHeTHIECKUE SIBJICHUS. DIHUreHeTHIECKUE e 3HaThb HOBLIE  HANpABICHUS  T'CHETHUKU:
pazBuTus (4 9) monupukanuu JJHK u xpomaTHa U UX poiib B peryisuuu OHTOI€HETHKA U DIIMT'CHETHKA.
SKCIpPECCUU TCHOB. MeTI/IJII/IPOBaHI/Ie I[HK PHK- ° O6L$ICH$ITI) CTEIICHb BIIUSHUA
UHTEepEepeHIHsL. SMUTCHETUYCCKUX Moaudukanuii Ha pabdoTy

['eHOMHBI MMIPUHTUHI. ONWUreHeTHMKa U 3a0oJjieBaHus
yenoseka. Cunapom [Ipanepa-Bunnm n cunapom AHrenbMmasa.
Onroreneruka. JluddepeHunanbHas aKTUBHOCTh T'€HOB B
pa3HBIX TKaHAX. Perynsanus akTMBHOCTH F€HOB y 3yKapHOT.
I'omeo3ucHsle reHsl. [IoHATHE O TEHHBIX CETSX.

TCHOB.

e PackpeiBaTh copepaHUE OCHOBHBIX MOHSTHI
TEMBI. OHTOI'CHETHMKA, TI'OMEO3UCHBLIC TI'CHBI,
snureHetuka, wmetuwnupoanne JIHK, PHK-
uHTepdepeHIns, TCHOMHBIA UMIIPUHTUHT | JIp.

['eneTnueckue 0CHOBBI (POPMHUPOBAHMS Pa3HOOOPA3Us AHTUTENL. | ¢ (O)GRACHSITE  MEXAHH3MEL KOHTPONSL M
peryisnuu akTUBHOCTH TE€HOB B Ipoliecce
WHIMBUAYATHHOTO PA3BUTHSL.
Hrorosoe 3anstue(14) NTOI'O 34 gacoB




TEMATHUYECKOE INTAHMPOBAHUME YYEBHOI'O KYPCA «I'EHETHUKA» 11 kiace

11 KITACC/34 gaca

TemaTHueCcKHUii 0JI0K,
TeMa

OcHOBHOe coaep:kaHue

OcHOBHBbIE BU/bI 1€ITEJIbHOCTH 00y4aI0UIUXCS

Beenenne (1 1)

I'eneruka — Hayka o
HAaCJIEACTBEHHOCTH
u HU3MCHUYHNBOCTHU

(14)

[Ipenmer u 3aa4n TEHETUKH.

HcTopust pa3Butus reHeTHKU. Bxiiag pycckux u 3apyOeKHBIX
YYEHBIX B pa3BUTHE TeHeTHKU. COBPEMEHHBIN 3Tan pa3BUTH
TE€HETUKH, HAyYHbIE JOCTHXKECHHS U MIEPCIIEKTUBBI Pa3BUTHUA.

o XapaKTepI/ISOBaTB JTallbl Pa3sBUTHUA
TCHCTUKHN KAaK HAaYKH, BKJIal y‘-IeHbIX-6I/IOJIOI‘OB B
CTaHOBJICHUC Hpe,Z[CTaBJ'IeHI/Iﬁ 0
HaCJICACTBCHHOCTU U USMCHYUBOCTU OPTraHU3MOB.

Pazjen 1. MeToabl MOJIeKYJISIDHO# reHeTHKH U 6uoTexHoioruu (6 1)

[Tonumepasnas LETHas
peakuus 1 anekrpodopes (3 u)

OcHOBHBIE METOJBl MOJIEKYJSIpHOM TeHeTuku. IlomumepasHasy
nenHas peakuus (I[IL[P) m ee mpumeHeHHe B COBPEMEHHOI
TE€HETUKE M MeIUIMHE. MeXaHn3M, COCTaB PEAKIIMOHHOW CMECH.
IILP B peanpHOM BpeMeHHU. M3MepeHne dDKCIIPECCUH TEHOB.

e XapakTepu3oBaTh OCHOBBI METOJI0B
ITOJIMMEPA3HOMN LEMTHON peakuuun u
aneKkTpoopesa U 06JacT UX IPUMEHEHHUS.

e PackpblBaTh COAEpKAHME OCHOBHBIX MOHATUMN
TEMBl:  TIOJUMEpa3Has  LenHas  peakius,
ammnukanus, npaimep, JHK-monumepasa,
35IeKTpoopes, refib-10KyMEHTHPYIOIAsi CHCTEMa

U Jp.
. Ilounmartnb 3HAYNMOCTD METOoa)
MOJIMMEPa3HOI HEITHON peakuuu il E: |

COBpeMeHHOﬁ T'CHCTUKHN U MCIUIINHBI.




CexBennponanue JJHK (3 u)

CexBenupoBanne JIHK. Kiaccuyeckuit meTtonq W METOJbI

HOBOT'O IIOKOJICHUS (BBICOKOTIPOU3BOIUTEIBHOE

CEKBEHHPOBAHUE).

IIporpamma «l'eHOM 4eJIOBEKa», IIOJYYEHHBIE pE3YJIbTaThl.

buonndopmaruka. I'enomuka. [Iporeomuka. ba3el qaHHBIX B
TeHETUKE U MOJIEKYJIsIpHOU Ononorun. KoMIbloTepHblii aHan3

B reHomuke. CpaBHEHHE MOCIEI0BATEIbHOCTEN HYKJIEOTHUIOB
pas3INYHbIX OpPIraHU3MOB. I'enocucremaruka.

DUIOreHeTUYECKUE JEPEBBSI.

WuouBuayanbHble  pa3nuuusi B IIOCJIEJOBATEIbHOCTU
nykaeotunos [IHK y npeacrasuteneit oqHoro Buaa. I'eHoMHas
JAKTUIOCKOIUSI. [Ipumenenue B KPUMHHAJIMCTHUKE,

ONpeieJICHUuE POJCTBA.

[Ipaktuyeckas padora. «MeToIbl MOJEKYJISPHOW TE€HETHKH.
Pewmenue 3anauy».

e XapakTepHu30oBaTh OCHOBBI
cekBenupoBanus JIHK.

o PaCKpBIBaTB COACPIKAHUE OCHOBHBIX MMOHATHH

METOJ0B

TEMBbI: CEKBEHUPOBAHUE, TCHOMUKA,

MIPOTEOMHKA, OuonH(pOpMaTHKa,
TCeHOCUCTEMATHKa, T€HOMHAs JAKTUJIOCKOIHUS U
Ap.

¢ OOBACHATH 3HAYUMOCTb CEKBEHHUPOBAHUS JUIS
COBPEMEHHOM T€HETUKU U MEAULUHBI.
e Pemare 3aga4nM pa3HOro YpPOBHS CIIOYKHOCTH,

OCHOBaHHBIE HA  HCIOJL30BAHHUH  METOIOB
MOJIEKYJISIPHOM  TE€HEeTHMKH B  OHOJIOTUU H
MEIUIAHE.

Pa3znen 2. 'eneTuka vesnoBeka (14 1)

HacnencrBennsle
3a0oJieBaHUs YeJI0BeKa.
XpomocoMHbIe 00Je3HH (2 4.)

YeJI0BEKA.
0COOEHHOCTH

Knaccudukanuss — HacnenCTBEHHBIX  OoJe3Hei
XpoMOCcOMHbIE ~ 0ONE€3HM  —  IPUYMHBI,
HacJIeI0BaHMsl, KJIacCu(puKaus.

IIpumepsl CHHAPOMOB C YHCIOBBIMH M CTPYKTYPHBIMH
HapymleHussMu  ayrocoM  (cuHapoMm  JlayHa, CHHIpOM
OnBapaca, cunapoM [latay). CUHIPOMBI € YHCIOBBIMH U
CTPYKTYPHBIMH HApYLIEHUSIMU TOJIOBBIX XPOMOCOM (CHHIPOM
IlTepemesckoro-TepHepa, CUHIPOM Knaitudensrepa,
CUHPOM TPUCOMHH X, CUHAPOM JAUCOMHUH Y - XPOMOCOMBI).
CHUHIpPOMBI,  BBI3BAaHHBIE  XPOMOCOMHBIMH  MYTalUsIMU
(CMHIPOM KOIIaYybero Kpuka).

¢ XapakTepu30BaTh HanOoJIee PaCIPOCTPAaHEHHBIE

XPOMOCOMHBIE O0JIE3HH.

e PackpbIBaTh COJIEp/)KaHUE OCHOBHBIX IOHATUI

TEMBl:  XPOMOCOMHBIE  OOJIE3HH, T€HOMHBIE

MYTallil, XpOMOCOMHBIE MyTalliH, aHEYIUIONINN

[0 ayTocoMaM, aHEyIUIOMIUH 1O IOJOBBIM

XpoMocoMaM, MOHOCOMMS, AUCOMUSI, TPUCOMUS U

ap.

¢ OOBSCHATh MPUUUHBI PA3BUTHSI U OCOOCHHOCTH

HacJIeI0BaHHUs XpPOMOCOMHBIX 3a00JIeBaHUIA.

e YCTaHaBIMBAaTh  B3aUMOCBS3b
HACJIe/ICTBEHHBIX 3a00JIeBaHUM YeloBeKa U UX

TE€HETUYECKOM OCHOBBI.

I'ennbie 00JIE3HN YEIIOBEKA
(29)

I'ennsie Oone3nn dyenoBeka W WX NOpuuruHBL. OCOOEHHOCTH
HacJIeI0BaHMs TeHHBIX 3a0oneBanmii. Kiaccudukanmsi reHHbIX
0oJe3HEN.

3200J1€BaHUS.
Oose3Hel

MyJIbTH(AKTOpUATbHBIE
OCHOBHBIX TCHHBIX

MoHoreHHEbIe u

XapaKkTepuCcTHKa

o XapakTepHu30BaTh HaunboJee
pacrpocTpaHeHHbBIE TeHHbBIE OOJIe3HU.
e PackpbIBaThb coOJep’KaHHE OCHOBHBIX

IMOHATHH TEMBI. TSHHEIC 60H€3HI/I, T'CHHBIC
MyTalluu, MOHOI'CHHBIC 3a60J’IeBaHI/ISI,




(pennnkeToHypusi, MYKOBHUCLUJ03, MHOAUCTpodus /JlroimieHa,
CHUHJIpOM Mapdana, CUHJIPOM Mapruna-benn,
aJipEHOTreHUTAIBHBIN CUHIPOM, CHHJIpOoM Moppuca).

MyJIbTU(AKTOPUAIEHBIC 3aboseBaHus,
ophanHbIe 3200I€BaHUS U JP.
¢ OOBSACHATDh MPUYMHBI PA3BUTHS U OCOOEHHOCTH

[MonsTne 060  opdaHHbIX  (penkmx)  3a0OJEBaHUSX. | HACJIEIOBAaHMUS I'€HHBIX 3a00J€BaHUIL.
XapakTepucTUKa  OCHOBHBIX  OpdaHHBIX  3a00JeBaHUA
(Mykomonucaxapuo3, cuHapoM Onepca-Jlannoca, CMA).
[TpoGaemsbl ieueHust opaHHBIX 3a00I€BaHUH.
MoutekynspHbie Bresnepnas HACIIECTBEHHOCTb. OcoOennocty| e Xapakrepu3oBaTh IPUYHMHBI Pa3sBUTUA U
OCHOBBI MUTOXOHJIPHAJILHOTO U IJIACTUTHOTO HACJIEIOBaHUS.| 0COOEHHOCTHU HACJIEJOBAHMSI
HEKOTOPBIX MuroxoHapuanbHbple 00J€3HM — IPUYMHBI, OCOOEHHOCTH| MHMTOXOHIPUAIBLHBIX OOJe3Hel U 6oje3Hel ¢
TeHEeTUYECKUX 3a00JIEBaHUN | HaClIeZIOBaHUSI. HACJIEICTBEHHON MPEIPacOI0KEHHOCTHIO.
(2 9) bomesnn ¢ HACHCACTBEHHOW  MPEAPACIOJIOKCHHOCTBIO. | o PacKphIBaTh coziepKaHme OCHOBHBIX
I'eHeTnueckue OCHOBBEI KaHOCpOreHe3a. TGOpI/II/I IOHATUN TEMBI: MUTOXOHJpPHAJIILHBIC 60H63HI/I,

BO3HUKHOBEHHUS OIyXoyied. OHKOreHbl U TI'€HBI-CYNpPEcCOpBI
omyxosieBoro pocta. Ilonarue 06 anonrtoze. Hapymenue
arnonTo3a npu KaHueporeHese. CoBpeMEHHbIE METOJbl paka U

KaHLIEPOT€HE3, OHKOTEHbI, TI'€HBI-CYIPECCOPHI
OIIyX0JIEBOT'O POCTa, aloITO3 U Jp.
¢ OOBACHATH COBPEMEHHBIE METO/BI AUArHOCTUKH

HPEeApacIoOKEHHOCTH K HEMY. Merozb! JICUCHUS | p j1eyeHUs] OHKOJIOTHYECKUX 3a00JIEBaHUIA.
OHKOJIOTMYCCKUX 3a00JICBAHHUI.
MeTtob1 A3Y4ECHUS IlutoreneTnyecku, OJIM3HELIOBLIH, e XapakTepu30BaThb METOJbl U3YUYCHHSI T'€HETHKHU
TCHETHKH YesioBeKa (2 1) OMOXUMHYECKHUH, MOMYJISIUOHHO-CTATUCTUYECKH, YeJI0BeKa.
FeHeaHOFquCKHﬁ, MOJ'IeKyJI}IpHO-FeHeTI/I‘{eCKI/Iﬁ ° O6’[—,5{CH${TL poJib COBPEMCHHBIX
MCETOMBI. METOJOB U3y4YCHUS I'CHETUKHU YEIOBEKa B

XapakTepUCTUKAa METOAOB U UX INPHUMEHEHHE B COBPEMEHHOU
Meauiiiae. OCHOBHBIE TPHHIIUIBI COCTABJICHHS W aHAIHN3a
POAOCIIOBHBIX. THIIBI HACIEAOBAHUAX MPU3HAKOB — ayTOCOMHO-
JIOMUHAHTHBINA,  ayTOCOMHO-PELIECCUBHBIN,  X-CIEINJICHHBIN
JIOMHHAHTHBIN, X-CIETNIEHHBIA PELeCCUBHBIN, Y -CIETICHHBIH.
Oco0EHHOCTH POJOCIOBHBIX MPU KAXJAOM THIIE HACIICTOBAHUSA.
Henocrarku reHeasiornyeckoro MeToja HW3y4YeHUsT TE€HETHKHU
Ye0BeKa.

[TpakTrueckas pabora «Onpenenenre u 00bICHEHNE XapaKTepa
HACJIETOBAHMsI MPU3HAKA [0 POIOCIOBHON UEIIOBEKAY.

YCTAQHOBJIEHUU MNPUYMH M JIUATHOCTHKE
HACJICACTBCHHBIX 3a00JICBaHMUIA.

e PackpbIBaTh COJIEpKAHUE OCHOBHBIX MOHATHI
TEMBI: I[IUTONCHETHUYECKUH METOJI, OJM3HEI[OBBIM
METOJ, TMOIYJALMOHHO-CTATUCTUYECKUNA METOJ,
reHeaIoTMISCKHi METO/I, MOJIEKYJISIPHO-
T€HETUYECKUN METOJ, ayTOCOMHO-IOMUHAHTHBIN
TUIl HACJIEAOBaHMS, ayTOCOMHO-PELECCUBHBIN
THII HacJICJIOBaHUS, X-CIeIJIEHHBIN
JIOMUHAHTHBIN TUI HACIEOBAHUS U JP.

e YMETb  MCIHOJB30BaTh  TI'E€HETHYECKYIO
TEPMHUHOJIOTHIO u CUMBOJIMKY TS
COCTaBJICHUS POJIOCTOBHOM.

o VYMeTh omnpenensiTh U OOBSCHATh XapakTep




HACJICIOBAaHUsl MpPHU3HAKA IO  POJOCIOBHOMN
YeJoBeKa.
Mertobl KIMHAYECKOM | MeToapl  KIMHMYECKOM  JMarHOCTMKM M NPOQMIAKTHKH e XapaKTepu3oBaTb  COBPEMEHHBIE  METOJbI
JUarHOCTUKU U | HACHEICTBEHHbIX 3a0oneBaHuil. [IpUHIUIBI  KIMHUYECKOW| IMArHOCTHKH u PO UITAKTUKH
po(HIIaKTUKHI JUAarHOCTHKW  HACJIEACTBEHHBIX  Ooje3Hel. CoOBpEMEHHBIE| HacleICTBEHHBIX 3a00JEBaHUMN.
HaCJICACTBCHHBIX MCTOAbl JUArHOCTUKNU XPOMOCOMHBIX U I'CHHBIX 3a6OHeBaHHﬁ, a OPaCKpLIBaTB COJepKaHUE OCHOBHBIX TIOHSITUN
3aboneBanui (24) TaKxKe MIPEAPACIIONOKEHHOCTH K HACJIC[ICTBEHHBIM| TeMbl: WHBA3WBHBIC W HEWHBA3UBHBIC METOJIBI
3a00JIEBAHUSIM. NuBazuBHbIE u HCHUHBA3WBHBIC METOABbI. JUArHOCTHUKH, KapHOTUIIUPOBAHHUE,
KapuotunupoBanue. AHaIM3 KapuorpaMM B HOPME M| HeOHATaJdbHBI  CKPUHMHI,  IpeHaTalbHas
I1aTOJIOTHUH. HeonaransHbiil CKpUHUHT HaCJICACTBCHHBIX| JOUarHOCTHKA, MpeUMIIIaHTallTUOHHAas
Oosie3Hell oOMeHa. JINarHOCTHKA, MEPUKOHIETIIMOHHAS
l'enernyeckue  OCHOBBI  MPO(HIAKTUKH  HACJIEICTBEHHOM npopHIAKTHKA U Jp.
naTonoruy. Bujsl npopuiakTiky. e PemiaTe 3a7aunM pasHOro ypOBHS CIIOKHOCTH,
MenuKo-TeHETUYECKOE  KOHCYJIBTUPOBAHUE, MPEHATAJIbHAS| ocHOBAHHBIE HA HCIOIL30BAHUH MOJIEKYJIPHO-
JINarHOCTHKA, MpEeUMILIaHTAIMOHHAS JMarHOCTHKA, | reHETUYECKOTO METOa MW3Y4eHHS TI'eHETHKH

MIEPUKOHIICTIIIMOHHAS TPO(HIIaKTHKA.

[IpakTuueckass pabora «l'eHeanornyeckuiéi W MOJEKYISPHO-
TEHETUYECKUM METOIbl U3yUEHHUS T€HETUKH YEJIOBEKA.
[IpodunakTrka HaCIEICTBEHHBIX 3a00ICBaHUI.

YCJIOBCKA.

[Iepconanu3upoBHHAsA
MEIUIMHA U TeHHAs Teparnusl.
CrnopTuBHas reHeTHKa. (2 1)

[lepconanu3upoBaHHass MEIWIIMHA W TE€HHAsg Tepamnus.
I'eHeTnueckuid  macmopr  4YeJOBEKa. BrisBnenue
VH]IMBUTyaJIbHBIX 0COOEHHOCTEN MeTadon3Ma
(HemepeHOCUMOCTh JIAKTO3HI, AJIKOTOJIs ).
[Tepconanu3upoBanHas (MepcOHU(UIIUPOBAHHAS) MEIAMIIMHA.
NHauBuyanbHbINA noxoop JIEKapCTBEHHBIX CPEICTB.
dapMaKOreHeTHKa.

MouieKkyJIIpHO-T€HETUYECKUE MapKephbl CIIOPTUBHBIX 3aJ1aTKOB
U TEHETHYECKOE TECTHMPOBAaHHME B crnopre. ['eHernueckue
aCIEKThl TPEHUPYEMOCTH CIIOPTCMEHOB.

I'eHHbIl JOMMHT.

OTnnuus pacnpoCTPaHEHHOCTU T'€HETUYECKUX BapUaHTOB Y
pPa3HBIX HAIWH.

['ennass  Ttepanus. ['eHetnueckas MoIUUKAIMS  KIETOK
yenoBeka. Meroasl BBeneHus uyxkeponHor JIHK B kierkw.
VYcenexu reHHOU Teparuu.

brostrnyeckre BOpocChl.

o XapakTepu3oBaThb  TIE€HETHYECKMH  MacropT
YeI0BEKa.

o OOBACHATH  pOJIb  MEPCOHATU3UPOBAHHBIN
MeTUIITHBI u TeHHOU Tepanuu B
COBEPIICHCTBOBAHUH METO/IOB JeUeHUS

3a00JIeBaHU YeIOBEKa.
o PaCKpLIBaTL COACPIKAHUEC OCHOBHBIX MMOHATUN

TEMBI: TE€HETUYECKUMN acIopr,
MIepCOHAIM3UPOBAHHAS MEJIUIINHA,
(hapmakoreHeTMKa, TEHHAs Tepamus, TCHHBINA
JIOTIIMHT U 1.

e -Paccka3biBaTh 0 BO3MOXHOCTH
HCMOJIb30BAHUSI COBPEMEHHOW TE€HETUKHU JUIS

JOCTHIKCHUS CIIOPTUBHBIX PE3YJIBTATOB.




['enetnueckue OCHOBBI
NaTOreHe3a, JUAarHOCTHKH U
npoQUIAKTUKA  BHPYCHBIX
uHeKmii (2 1)

I'eneruxa BupycoB. JIHK-comepxammue u PHK-comepxanue

BUpyChl. JKW3HEHHBIM LHMKJI BuUpyca. JluThueckui u
JIM30TE€HHBIM LUKII Pa3BUTHS BUpYcCa.

CemeiictTBo  kopoHaBHPYCcOB.  OCOOCHHOCTH  CTpOCHHUS,
OCHOBHBIC  TpPEACTaBUTENN  ceMelcTBa.  3aboJeBaHMA,
BbI3bIBAEMbIE KOpPOHaBUPYCaMH. [Mpodunaxrrka
KOPOHABUPYCHOW MH(EKINH.

CoBpemeHHbIE MOJIEKYJISIPHO-TEHETUUECKHE METO/IbI

JMArHOCTUKYU BUPYCHBIX HH(EKLUH.

NmmyHnonpodunakTika BUPYCHBIX WHGEKIMH. Buapl BakiuH.
PexoMOuHaHTHBIE BakLMHBI — TEXHOJIOTUS  CO3JaHUs,
IIPEUMYIIECTBA HMCIMONb30BaHUs. [IpuMepsl peKOMOMHAHTHBIX
BaKLMH.

e XapakTepu3oBaThb COBPEMEHHBIE
MOJIEKYJISIPHO-T€HETHYECKHE METO/BI
QUarHOCTUKM ¥ TPOPHIAKTUKHA  BUPYCHBIX

WH]EKINH.

e PackpsiBaTh cojepKaHUE OCHOBHBIX MOHSITHI
TEMBI: TUTHYCCKHUH LUKJI, JIM30TCHHBIN
¢ OOBICHATH T€HETUYECKHE MEXaHU3MBI,
JeXallue B OCHOBE IIaTOT€HE3a BUPYCHBIX
WH(DEKIINA; OO00CHOBEIBAThH Ba)XHOCTH
crienupuIecKoi u Hecrnenuduaeckon
PO UIAKTUKHA BUPYCHBIX WH(EKIIHH.

Pa3nen 3. 'eHeTuka monysasinmii (2 u)

OCHOBHBIE 3aKOHOMCPHOCTH
TCHETHYCCKOM momnyJjiauun

(249)

HacplieHHOCTh  MOMyJIAMA ~ MyTaUMsIMM, HX 4acTora U
pacnpocTpaneHue. banancupoBaHHBI TOTUMOP(U3M.
CratucTHYeCKHE METO/Abl M3Y4YECHUS TI€HeTHKH IOIMYJISALHMA.
3akoH u hopmynbsl Xapau-Baitn6epra.

I'enernueckuit rpy3. JlefictBue oTOOpa Ha 4YacTOThl TEHOB.
Murpauuu. [peii¢ renos. Dp ekt ocHoBaTens.
I'enoreorpadust Tpymm KpOBH, aHOMAJBHBIX T'€MOTJIOOHHOB.
['enodona momyIsAum.

e 3HaTtb OCHOBHbIE
IeHETHUYECKOM MOIyJISAIHH.
¢ OOBACHATH CTATUCTUYECKUE METOJIbI T€HETUKH
TOITYJISIIHH.

e XapakTepu3oBaTb  OCHOBHBIE
3akoHa Xapau-BaiinGepra.

e PackpbIBaTh cojiep)KaHHE OCHOBHBIX MOHSATHM
TEMBI:  TONYJSIHS,  TEHETHYECKHd  Tpy3,
MUTpanuu, Japeid reHoB, 3¢¢exT ocHoBarens,
TeHO(OH/I MOIYJISALUH U JP.

3aKOHOMEPHOCTHU

ITOJIOKCHUA

o CpaBHI/IBaTB OTJINYUTCIIBHBIC tIepTI)I
reHooHAa  MOMYyNALWH, €ro  BUIOBL WU
0COOEHHOCTH.

Paznen 4. 'eHeTn4eckue 0CHOBBI cejieKIIUU U OuoTexHoioruu (10u)

Knaccuueckue
METOBI CEIEKIINU

(2 4)

CucteMbl CKpEIIMBaHUN B CEJEKIMW PACTEHHI M >KUBOTHBIX.
WNubpununr. Ayropuaunr. OtnaneHHas rHOpHIn3aIusl.

[TyTu npeooieHnst HECKPEIIMBAEMOCTH.

SIBneHue rerepo3nca U ero reHeTUYECKUe MEXaHu3Mbl. MeTobl
oTOOpa: WHIWBHAYAJIbHBIM M MacCOBbIH 0TOOp. OTOOp MO

(I)CHOTI/IHy U TCHOTHITY (OI_ICHKa 1o pO,[[OCJ'IOBHOﬁ U Ka4YCCTBY]

¢ XapakTepu3oBaTb OCHOBHBIE METOJIBI OTOOPA U
BIIUSIHUE YCIIOBUM BHENIHEW CpeAapl Ha €ro
3¢ (HEeKTHBHOCTS.

e PackpeiBaTh coAep>KaHWE OCHOBHBIX MOHSITHI
TEMBbI: CEJICKLMS, MOJMIUIOUINS, MOpOaa, COpT,
[ITAMM, HMHOPHWJWHT, ayTOPUIMHT, OTJaJeHHAS




MOTOMCTBa). BimsHME  yclIoBME  BHEIMHEH  cpeapl  HA
a¢hekTHBHOCTL 0TOOpA.

ruOpuan3anus, TeTepo3uC, WHAUBHYaAbHBIN
0T0Op, MacCOBEI OTOOD | JIp.

[IpuBOoguTE TpHUMEPHI JOCTUKEHUN CEJIEKLIUU
pacTeHuil U KUBOTHBIX B Poccuu.

CoBpeMeHHbIE
METO/bl CENEKIIHUU

(24)

[IpuMeHeHHEe  MOJEKYJSPHO-TEHETUYECKUX  METOAOB B
CEJICKUIMM  PACTEHHMM M KUBOTHBIX.  MOJIEKYJIIpHO-
reHeTudeckue Mapkepel. OTOOp pacTeHMH M JKUBOTHBIX C
3a/laHHBIMM  NIpU3HaKaMu. ['eHeTmyeckas MacrnopTU3ALM
COPTOB PAaCTEHUH U NMOPOJL )KUBOTHBIX.

I'enetnuecku moaupuuupoBannusie opranu3mel (I'MO) - menu
CO3/1aHMsl, MEePCHEKTUBBl HCIOJIb30BaHUSA. OTalbl CO3JAHUS
I'MO. OO6mme mpaBwia mpoBepku Oe3omacHoctn ['MO.
Kontpous 3a pactipoctpanenuem 'MO.

J 3HaTh JUIsl YEro MPUMEHSIOT MOJIEKYJISIPHO-
FEHETUYECKUE METO/bl B CEJIEKIUU PACTCHHUUN U
YKUBOTHBIX.
J OOBSICHSTH poJib TEeHETUYECKOMI
NacrnopTU3alUMU COPTOB PACTEHUH U MOPOJI
JKUBOTHBIX.

o XapakTepu3oBaTh  LEIM  CO3JAaHUA U
nepcreKkTuBsbl ucnonb3zoBanus ' MO.
. PackpsiBath coJiepKaHue OCHOBHBIX

NOHATUM  TEMBI:  MOJIEKYJSIPHO-TEHETUYECKUE
MapKephl, reHeruueckas mnacrnoptusauus, [’ MO,
coMaruyeckass TuOpuUau3anus U Jp., BBIABIATH
B3aMMOCBS3b JIaHHBIX OHATHH.

J OueHuBaTh NEPCIEKTUBBI HCIIOJIb30BAHUS
COBPEMEHHBIX METOJIOB CEJIEKIIMH JIJISl IOJyUEHUs
HOBBIX COPTOB PacT€HUI U MOPOJ] )KUBOTHBIX.

J O60CHOBBIBATH IpaBuIIa IIPOBEPKHU
6ezomachoctu MO wu  KOHTpoib  3a
pacrtpoctpanenuem 'MO.

buorexnomnorusi.
T'ennaga
urkeHepus (3 4)

Hctopus pa3BuTHs OHMOTEXHOJOTMH M T€HHOM MHKEHEPHH.
Bxian B MequIIMHY — CO3/1aHUE JIEKAPCTBEHHBIX IIPENapaToB U
BaKI[VH.

Metoapl reHHOM wuHkeHepuHu. OpraHu3mbl U (PEpMEHTHI,
WCIIOJIb3YEMBIE B TECHHON MH)KEHEPHH.

[lonsiTue o BekTOpe Uil mepeHoca reHoB. I[lnasmuaHble
BEKTOpbl. BEKTOpbl Ha OCHOBE BHUPYCOB. OTalbl CO3JaHMS]
pexomOuHanTHeIX JIHK. Tpanchopmanus Oaktepuit. Ot6op,
TpaHC(OPMHUPOBAHHBIX KIETOK. TEXHOJOTHs peAaKTHPOBaHUS]
FeHOMOB  —  00mue  NpPEACTaBICHUS,  MEPCIEKTHUBbI
UCTIOJIb30BAaHUS Il JICUCHHs HACIEJCTBEHHBIX 3a00JEeBaHUM.

buostnyeckue BOpocCHI.

e 3HaTh OTambl pPa3BUTHS OWUOTEXHOJOTUU U
T€HHOM WH)KEHEpPUHU, MX HaIpaBIEHUs, LEIH U
3a/1auu.

o XapakTepu3oBaTh BKJIaJ OHOTEXHOJIIOTMH |
T€HHOW MH)KEHEPUHU B MEJIULIUHY.

¢ Ha3pIiBaTh MeTOABI, UCIONB3yEeMbIE B 00JacTH
T€HHOW MH>KEHEPUHU.

o PackpeiBaTh COAEp>KaHWE OCHOBHBIX MOHSTHI
TEMBI: pecTpHKTa3a, BEKTOD, nurasa,
HUCKYCCTBEHHas XPOMOCOMa, pPEeKOMOMHAHTHAs
JHK, tpanchopmarust Oaxktepuii, OMoO3ITHKA H
JIp., BBISABJIATh B3aUMOCBSI3b JAHHBIX MOHSTHUH.




e OueHUBAaTH poOJIb TE€HHONM WH)KEHEpUU B
COBPEMEHHOI HayKe U €€ IMEpPCHEKTUBBI Ul
4eJI0BEUECTBA.

Knerounas
umkeHepus (3 )

Knerounas wuHxeHepus. 3agaud, MeETOABI U OOBEKTHI
KjIetouHoil wumxenepuu. Jlumut Xedlpauka. CTBONOBBIC
KIIETKH, OTJIMYUE OT APYTUX KIETOK OpraHu3Ma.

Ilonsatne u cymHocTs KIIOHUpOBaHMA. IlpuponHble u
VCKYCCTBCHHBIEC KJIOHBI. MeETOIMKa KJIOHUPOBAHUS, HUCTOPUS
pazButusa. IIpobrnema mONy4YeHHUS UACHTUYHOW  KOIHH
KJIOHUPOBaHHOI'O >KMBOTHOrO. Mcrnosp30BaHuEe KIOHUPOBAaHUS
JUIs1 BOCCTAHOBJICHHS MCUE3HYBIIMX BUJIOB.
MogenupoBanue  0Ooje3Hel  4eloBeKa  Ha
I'ymMaHM3UpOBaHHBIE )KUBOTHBIE.

[lonxompl K KIOHMPOBAaHUIO YEJIOBEKAa: PpENpOAYKTHBHOE
KJIOHUPOBAaHUE u TEpPaneBTUYECKOE KJIOHUPOBAHMUE.
TepaneBTudyeckoe KIOHMPOBAaHUE M €ro IEPCIEKTHBBl B
MequuuHe. VHAynMpoBaHHBIE CTBOJIOBBIE KJIETKH W HX
MCIIOJIb30BaHUE B MEIULIMHE.

buomornveckne © ITHYECKHME MPOOJIEMBI  KIOHUPOBAHHUS.
OTHoIIEHHE K KJIOHUPOBaHHUIO B OOIIECTBE. 3aKOHOAATEIbCTBO
0 KJIOHMPOBAaHHH YEJIOBEKA.

JKHNBOTHBIX.

e XapakTepHu3oBaTh 3a7a4u u METO/IbI
KJIETOYHOM HHKEHEPHH.
e 3HaTb MEePCTIEKTUBBI MCIOJIb30BaHUs

KIIOHUPOBAHUA B CCJICKIHUH U MEAUILIUHEC.

o PaCKpBIBaTL COACPIKAHUE OCHOBHBIX MMOHSTUH
TCMBbBI: KJIIOHUPOBAHHEC, KIJIOH, PCOPOAYKTHBHOC
KIIOHUPOBAHUEC, TCPAIICBTUYCCKOC KIIOHUPOBAHUC,
HHAYOUPOBAHHBIC CTBOJIOBBIC KJIICTKHU U AP.

o OHCHI/IBaTI) OTUYCCKHUEC ACIICKTHI
KIIOHUPOBAaHUA u CO3JaHusA TPaHCI'CHHBIX
OpraHru3MOB, IMEPCICKTUBLI PAa3BUTUA OCHOBHBIX
HaHpaBJ’IeHI/Iﬁ KJIETOYHOH HHXXCHCPHHU.

Hrorosoe 3anarue(14)

UTOI'O 34 gyacos




