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MOSICHUTEJIBHAS 3AIITUCKA

Pabouas nporpamma no Kypcy BHEYpOUHOIl iesTenbHOCTH «I'eHeTnka» aiis cpeHein
0011e00pa30BaTeIbHON MIKOJIBI PEATU3YEeTCs MPU UCTIONB30BaHUHU ydeOHOTO TTocobust «I'enerukay s 10-
11 xnaccoB aBTopoB M.B. Ky3emun, A.. Kum u ap.., a Takxe nporpammsel Bocniutanusit MKOY
Hosonenckoit COLI No2 um. C.U. Jlazapea.

Y4eOHsiii kypc «['eHeTHKay HampaBlieH Ha MHTEIUICKTYaJIbHBIC HAIIPABJICHUS Pa3BUTHS THYHOCTH.
JlaHHO€ HampaBJIeHUE CBSI3aHO C (HOPMUPOBAHHEM KOTHUTHBHBIX IPOIIECCOB, MPUOOpPETEHNEM 3HAHUH,
pa3BUTHEM KPUTHUECKOTO MBILUICHUS, YMEHUS aHATU3UPOBATh HHGOPMAIHUIO, IeTaTh BHIBOABI U
000011IeHNS.

[Iporpamma Kypca BHEYpOUHOU JIeATENbHOCTH «I 'eHeTuKa» cocraBieHa Ha ocHOBe [IpumepHoit
paboueii mporpammsl yaeOHOTO Kypca «I'eHeTHKa U MOAr0TOBIIEHA C YyI4eTOM TPeOOBaHUH K pe3ysibTaTaM
OCBOEHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbI CpeIHEro o0Iero oopa3oBanus (B TOM YHCIe
TpeOoBaHUM K IPEeIMETHBIM pe3yabTaTaM Mo OWOJIOTMH Ha YIITyOJIEHHOM YPOBHE), IPEICTABICHHBIX B
npoekte ®I'OC cpennero odmiero oopa3oBaHusl.

B nporpamme oTpaxeHo peIMeTHOE COJIepKaHne Kypca M IOCIEI0BATEIbHOCTh €ro
pacmpezienieHus o pa3jesiaM U TeMaM; JaHa 00111as XxapakTepUCTHKa Kypca ¢ YKa3aHHeM LieJel ero
W3YYEHHUS;, OIIPEICTICHbI BO3SMOXKHOCTHU Kypca Ui pean3aluy TpeOOBaHHH K MIIaHUPYEMBIM pe3yabTaTam
OCBOEHUSI OCHOBHOM 00pa30BaTeIbHON MPOTrpaMMBbl 110 OMOJIOTUN — IMYHOCTHBIM, METAIIPEIMETHBIM U
MpEeIMETHBIM; OCYIIECTBJIEHa KOHKPETH3ALUs IPEAMETHOTO COJIEP>)KaHNs B TEMAaTHUYECKOM TUIaHUPOBAHUH,
yKa3aHO KOJMYECTBO YaCOB, OTBOJAMMBIX Ha U3YUYECHUE KaXKIOW TEMbI U OCHOBHBIC BUJIbI yUEOHOU
NeSTeNbHOCTH, (GOPMHUPYEMBIE B X0/I€ U3YUCHHUS TeMBL. Takxke B mMporpamMme NMpUBECH MepeueHb
PEKOMEHTyEMBIX J1a0OPATOPHBIX OMBITOB M MPAKTHUECKUX PA0OT, BHITOTHIEMBIX YUAITUMUCS.

OBIIASI XAPAKTEPUCTUKA KYPCA BHEYPOUHOM JEATEJBHOCTH

['maBHOM OTIMYUTENHEHON 0COOEHHOCTHIO Kypca B CPaBHEHUU C pa3fesioM «I eHeTHKay, SIBIsSETCs
TO, YTO MIPE/ICTABICHHBIN B HEM y4eOHBII MaTepuan B OONbIIeH CTeTIeHN HalpaBlieH Ha U3y4YCHHE
MOJICKYJIIPHON T€HETHKH, COBPEMEHHBIX TEHETHYECKUX TEXHOJIOTHH, TOCTHKEHUN OMOTEXHOJIOTHH 1
TeHHOW MH)KEHEPUHU, MOJICKYJIIPHBIX METOJIOB TMATHOCTUKU U JOCTIKCHUH METUIIMHCKON T€HETUKH. DTUM
00ycCIoBIJIEHA POJIb Kypca BHEYPOUHOU NesTeNbHOCTH «[ €HeTHKa,» B 00IIel cucteme
€CTECTBEHHOHAYYHOT0 00pa30BaHUs U OOIIET0 CpeTHEro OMOJIOrHUECKOro 00pa3oBaHuUs KaK OJJHOTO U3 €To
KOMITOHEHTOB.

IIEJIX U3YYEHUSI KYPCA BHEYPOYHOM JESITEJIBHOCTH

Benymmmu nensiMu n3ydeHust Kypca BHEYPOUHOU JIEATENbHOCTH «I eHeTHnKay Kak KOMIIOHEHTa
IIKOJILHOTO OMOJIOTMYECKOTO O0Pa30BaHHUS SIBIISIOTCS:

. (hOpMUPOBAHHE CHCTEMbl 3HAHUW: O 3aKOHOMEPHOCTSX HACJICIOBAHHS W W3MEHUHUBOCTH

KHUBBIX OPraHU3MOB, (bYHI[aMeHTaJ'IBHBIX MEXaHuU3Max



Y TEHETUYECKON PEeryJsiliii MOJIEKYJIIPHBIX U KJIETOUYHBIX MTPOLIECCOB, BIUSHUU T€HOTHIIA U
(akTOpOB Cpe/bl Ha Pa3BUTHE OPraHNU3Ma; O POJIM TEHETUKH B Pa3BUTUH COBPEMEHHOW TEOPHUHU IBOJIOIMU
Y TIPAKTUYECKOM 3HAYCHUHU 3TOM HAYKH Uil MEIUIIUHBI, SKOJIOTUHU U CEJICKIINY;

. 3HAaKOMCTBO OOYYalOIIMXCS C METOJaMM TIO3HAHUS TPUPOIBI: HCCIIEAOBATEILCKUMHU
METOAaMH OWOJIOTUYECKUX HAyK (IMUTOJNOTUHM, TEHETHKH, CEJeKUUH, OMOTEeXHOJOTHH), METOAAMHU
CaMOCTOSITENILHOTO MPOBEACHUSI TE€HETHYECKUX MCCIE0BaHUM (HaONt0eHne, U3MEPEHHe, IKCIEPUMEHT,
MOJIETTUPOBaHUE, BHIYUCIICHNE BAKHEUITNX OMOMETPUUECKHX MTOKAa3aTeNlel U p.), B3aUMOCBA3bIO Pa3BUTHUS
METOJIOB M TEOPETUYECKUX 0000IIEHNI B TeHEeTHKE KaK BayKHEHIIIeH oTpaciay OMOJIOTHYECKON HayKu;

. (dbopMUpOBaHHE YMEHHMH XapaKTepU30BaTh COBPEMEHHbIE HAy4yHbIE OTKPBITUS B 00JIacTH
TeHETUKH;, YCTaHABIMUBATh CBSI3b MEXIY Pa3BUTHEM T'€HETUKH U COLUATbHO-3THUYECKMMH IpoOIeMaMu
Yel0OBEYECTBA; AaHAJM3UPOBATh IMPEACTABICHHYI0 HMH()OpPMAIMI0O O COBPEMEHHBIX TI'E€HETHUYECKUX
MCCIIIOBAHMSIX M pa3padOTKax; UCIOIb30BATh TEHETHUECKYIO TEPMUHOJIOTHIO U CUMBOJIHKY;

. BOCIUTAaHKUE YOEKICHHOCTH B IMO3HABAEMOCTH KUBOU MPHUPOJIbI, CAMOIICHHOCTH >KU3HU KaK
OCHOBBI 00IIEYETTOBEUYECKIX HPABCTBEHHBIX IIEHHOCTEH U PallMOHAILHOTO MPUPOIOOIb30BAHNUS;

. pazBuTHe y OOY4YalOIMIUXCS OHOJOTHYECKOW U OSKOJOTHYECKOW KYJIbTYPhl, OCO3HAHMUS
HEOOXOIMMOCTH HCIIOJNBb30BaHMUSI OCHOB TEHETHYECKMX 3HAHMH W yMEHHM B LENsIX COXpaHEHUs
COOCTBEHHOTO 37I0pOBbs (COOMIOACHUE Mep NpOo(HIIaKTHKH 3a00JieBaHMM, oOecredeHrue Oe30IacHOCTH
KHU3HENIEATSIFHOCTH B YPE3BBIYAHHBIX CUTYAIMSIX TIPUPOAHOTO U TEXHOTEHHOTO XapaKTepa).

Hapsny ¢ atum B nenenonaranuu kypca «I eHeTHKa» BaKHOE 3HAYEHHUE Y/IETICHO Pa3BUTHIO
JUYHOCTH YYalIUXCs. DTO 03HAYAET, YTO COBMECTHO C APYTUMH €CTECTBEHHOHAYYHBIMH MPEIMETaMU
(Omonorwueii, xumuei, GU3NKO) N3yueHne Kypca Npu3BaHO 00ECIEUUTh:

. (hopMHUpPOBaHHE WHTEIUIEKTYaJIbHO Pa3BUTON JUYHOCTH, TOTOBOM K caMOOOpa3OBaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIILHOMY ITPHHATHIO PEIICHUH;

. (dbopmupoBaHKe Yy 00yJarOIUXCsS TOHUMAaHHS [IEHHOCTH 3HAaHUI OCHOB T€HETHUKH IS

BBIPAOOTKH SKOJIOTUIECKH I1€JIeCO00Pa3HOr0 TIOBEJICHNS B IOBCEAHEBHOM KHU3HH U TPYIOBOM
TESITeTbHOCTH Il COXPAHEHHST CBOETO 37I0POBBS;

. (dhopMupoOBaHHE MOHUMAHMS OOIIECTBEHHON MOTPEOHOCTH B PA3BUTHUU TCHETHKH, a TAKKE

OTHOIIIEHHUS K TeHETHKE KaK K BO3MOXKHOM o0actu Oynymieit mpodeccuoHaabHOM AesITEIIbHOCTH.

MECTO KYPCA BHEYPOUYHOM JESATEJBHOCTHU B OBPA30OBATEJILHOM
MHPOI'PAMME
VYuebnsrit kypc «I eHeTnka» pa3paboTaH ¢ yI€TOM B3aUMOCBS3H €r0 ¢ y4eOHBIM MPEIMETOM
«buonorusy. [1o cTpykType U cocTaBy MPEAMETHOTO COJIEP)KAHUS, BUAM yU4eOHOM eI TeIbHOCTH,

(hopMHUPYEMBIM B MPOIIECCE YCBOCHUS ATOTO COJIEPIKAHUS, IPECTABISIECT COOOM ETOCTHYIO, TOTUIECKU



3aBEPIIEHHYIO YacTh ((hparMeHT) coaepkanus npeamera «bruosorusy, yriyoIsioniyto U pacuIupsonyro
y4eOHBII MaTepuall TOJIBKO B YaCTH OAHOTO paszzena — «OCHOBBI T€HETUKHU, CETICKIIUH U OMOTEXHOIOTUN.
®OPMBbI ITPOBEJIEHUS 3AHATHI KYPCA BHEYPOYHOM JIEATEJIBHOCTH

@DopMbI TPOBEICHUS 3aHATUI Kypca BHEYPOUHOIl 1eATEIbHOCTH pa3HOOOpa3Hbl U HAIIPABIICHBI HA
JOCTUXKEHHE 00pa30BaTEIbHBIX U BOCIUTATEIbHBIX 1eieil. OHM 00ecreunBaOT aKTUBHOCTh U
CaMOCTOSITEITLHOCTh O0YYAIOIIUXCS, COYETAIOT (PPOHTAIBLHYIO, HHIUBUIYaIbHYIO, TPYIIIOBYIO paboTy 1
paboTy B mapax, a TakKe MPeIOCTaABIISATh THOKHI PEKUM 3aHSTUH.

Buel 3aHsTHIA 110 TpOrpaMMe OMPEEIIIOTCS COACpKAHUEM MTPOTrPAMMBI U MPEAYCMaTPUBAIOT
JIEKLWH, PAKTUYECKUE 3aHATHS, TaOOpaTOpHbIE pabOThI, KPYTJIble CTOJIbI, BBIMOIHEHHE CAMOCTOSTEIbHOM

paboTHI ¥ MPOEKTHBIX PAOOT.



COJIEP)KAHUE KYPCA BHEYPOUHOM NESTEJBHOCTH

10 KJTIACC

Beenenue (1 gac)

T'enemuxa — nHayka o HacreocmeeHnocmu u usmenyusocmu (1 uac)

[TIpenmer u 3amaun reHetuku. Mcropus pa3BuTusg reHeTHMKU. Briiag pycckux U 3apyOexHbIX
VUEHBIX B pa3BUTHE TeHeTWKH. COBpEMEHHBIM 3Tanm Pa3BUTHS TCHETHKH, HAYYHBIC IOCTHKCHHS U
MePCIIEeKTUBHI pa3BUTHUS. HacaencTBEHHOCTh U M3MEHYUBOCTh KaK OCHOBHBIE KPUTEPUU KHUBOTO.

OcHOBHbBIE T€HETHYECKHUE TIOHATHUS: MPU3HAK, I'€H, allbTEPHATUBHbBIC TPU3HAKU, TOMUHAHTHBIN U
peLeCCUBHBIN MPU3HAKH, aUIEIbHBIEC TeHBI, (PEHOTHII, TEHOTHUII, TOMO3UT0Ta, TeTEPO3UT0Ta, XPOMOCOMBEI,
TCHOM, YMCTasl JIMHUS, THOpHU AL [ eHeTHYeCKasi CHMBOJIMKA, UCIIONIb3yeMas B CXeMaX CKpelIUBaHU.

Pa3znen 1. OcHOBHBIE 3aKOHOMEPHOCTH HACIEACTBEHHOCTH M U3MEHUYMBOCTH (5 4acoB)

3axonomeprocmu Hacnedosanus, omxpvimsie 1. Menoenem (1 uac)

MonorubpuaHoe ckpemuBanue. LluTonmorndeckne OCHOBBI 3aKOHOB HacleICTBEHHOCTH [
Mennens.

3akoH enuHOO0Opa3us mepBoro mnokoseHud. [IpaBuio JOMUHUPOBaHUSA. 3aKOH pacHICTUICHUS
npu3HakoB. [IpomMexxyTOuHBI XapakTep HaclieJOBaHMs MPU3HAKOB. PaciienieHue Npu3HaKOB IMPHU
HETOJHOM JIOMHHHPOBAaHWH. AHaIM3UpYIOee CKpeulrBanue. VIcroib30BaHHE aHAIM3HUPYIOIIETO
CKpEUIMBAHUSA I ONpEACTIeHUs TeHOTHIa ocoOu. JurnOpuanoe ckpemmBanue. 3aKOH HE3aBHCUMOTO
HACJIeTOBaHMsI IPU3HAKOB.

Bszaumooeticmesue eenos (1 uaca)

MHoxecTBeHHBIN ayutenu3M. JleTanbHble ayutean. DKCIPECCUBHOCTh, NMEHETPAHTHOCTD AJUIEIS.
[InenioTponusa. BsaumonelcTBue ajuiened: IOJHOE JOMWHHUPOBAaHUE, HENOJIHOE JOMHHHUPOBAHHE,
KOJJOMUHHPOBAHHUE.

HacnenoBanue rpyri kpoBu U pe3yc-hakTopa. bonesnu reneTrnueckoit HECOBMECTUMOCTH MaTepu
U 1tona. Buel B3anMoIeiiCTBHS HeaJUTeIbHBIX TEHOB: KOMIUIEMEHTAPHOCTh, SMTUCTA3, TOTMMEPHSL.

Xpomocomnas meopus nacneocmseennocmu. Cyennenue eernos (1 uaca)

3nauenue pabor T. Moprana W ero Y4eHHWKOB B M3yYEHHUH CIEIUICHHOTO HACJIEIOBAHUS
npu3HakoB. OCHOBHBIE TIOJOXKEHUS XPOMOCOMHOM TEOpPUM HAacleACTBEHHOCTH. (OcoOeHHOCTH
HaclieloBaHus npu cueruieHun. [lonstre rpymmsl cuemieHus. Kpoccunrosep. [lomHoe u HemoimHOE
CLEIUICHHE. [uronornyeckne ¥ TEHETHMYECKUE JIOKA3aTeIbCTBA KpPOCCHUHIoOBepa. JIMHEWHoe
pacmojoxeHue reHoB B xpomocomax. [locTpoeHune reHetnueckux kapT. CpaBHEHUE T€HETHUYECKHX U

IMUTOJIOTUYCCKUX KapT.



T'enemuxa nona. Hacneoosanue, cyennennoe ¢ noiom (1 uaca)

Paznnunble cuctembl ompeneneHus Ioja Y pasHbIX OpPraHU3MOB. XPOMOCOMHBIA MEXaHH3M
onpeneneHus nona. Ilomoseie XxpomocoMsl yentoBeka. bamancosas Teopus onpeaeneHus nosa. [lonosoun
xpomatuH. Tenbue bappa. AyTocoMHOE HaciI€AOBaHME M HACJIENIOBAHME, CLEIUICHHOE C IIOJIOM.
[Ipu3Haku, crienyieHHble ¢ NOJOBBIMU XpoMocoMaMH. [Ipu3Haku, orpaHM4eHHbIE TIOJIOM U 3aBUCHMBIE OT
oJ1a.

T'enemuueckas uzmenuueocmo. Buowvl usmenyusocmu (1 uac)

N3menunBocThb. Buabl n3menunBocTy. KomuecTBeHHbIE M KaUECTBEHHbBIE IPU3HAKU. XapaKTep
W3MEHYMBOCTH NPU3HAKOB. BapuanuoHHbII psia W BapuauMoHHas KpuBad. Hopma peakium.
HenacnencrBeHHass H3MEHYUBOCTD.

HacnencrBennas uameHunBocTh. KoMOMHAaTHBHAS H3MEHYHBOCTh. MyTallMOHHAS N3MEHYHBOCTD.
Myranuu. Knaccudukanus MmyTanuii: npsMbie 1 oOpaTHbIE MyTalluu, BPEIHbIE U TOJIE3HBIE, AICPHbIC U
LUTOIUIA3MaTUYECKHE, IOJIOBBIE M cOMaruyeckue. ['eHHble, TEHOMHbIE U XPOMOCOMHBIE MYTAallHUH.
[Tonuruionaus 1 aHeyIUIONIU.

Pa3nen 2. MonexynsipHble OCHOBBI HAaCJIE€ICTBEHHOCTH (9 yacoB)

Xpomocomul — nocumenu Hacredcmeennou ungopmayuu (1 uac).

Bunosas cnenuduvnocTs yrcna u gopmbl xpoMmocoM. [lonstue o kapuotune. Mopdonoruyeckue
Tunbl XpomocoM. IlonuteHHble XpomocoMmbl. JleHBepckas Kiaccu(UKaiMs XpOMOCOM YEeJOBEKa.
Kapuotunuposanue. MeTopl OKpalinBaHusi XpOMOCOM. DYXpPOMAaTHH U F€TEPOXPOMATHH.

Cmpyxmypro-@hyHKYUoOHANbHAsL Opeanu3ayus 2eHemuyeckoeo mamepuana (1 vac)

JlokazarenbcTBa pOJIM HYKJIEHMHOBBIX KHUCIOT B Iepefaye HAcleJICTBEHHOH HH(OopMaIum.
HyxnenHoBble KUCIIOTHI, Kak Ouosiornyeckue noiaumepsl. Ctpoenne Hykineotuaa. CTpyKTypa MOJIEKYJIbI
JHK. Mopens [Ix. Yorcona u @. Kpuka. Ilpunmmn kommiementapHoctu. I[lpaBuio Yapradda.
Oyukuua JHK. Jlokanuzanus JJHK B knetke. Cesa3p JJHK u xpomocowm. [Ipouece pernmkanun. tamnsl,
MOJlYyKOHCEPBAaTUBHBII MEXaHHU3M, CTPOCHHE PEIUIMKALMOHHOW BWIJIKH. TeloMepbl, OCOOEHHOCTH
perummkannu. [loBpexnaenns [JHK m e€ penapamus. Ponp permmkanyu U penapaniud B T€HETHYECKOU
M3MEHYUBOCTH OPTraHU3MOB.

Peanusayus nacneocmeennoii ungpopmayuu 6 knemxe. Ilpoyeccvt mpanckpunyuu u mpaucisayuu
(2 yaca)

PexomOunamums JJHK — Mexanusm kpoccunrosepa. Peanuzanus HaciaencTBeHHON HHPOpMAIIK B
kietke. [Iponeccor Tpanckpumnuu u Tpancisanun. Ctpoernne PHK. Bunst PHK, oco6ennocTr cTtpoenus
u ¢pynkuuu. Otanuust PHK ot IHK. T'en ¢ Touku 3peHus MoneKyasipHOil reHeTuku. HpopMannoHHbIe
B3auMooTHoueHus mexay JIHK, PHK u 6enkamu. OcHoBHas jorMa MojieKyssipHoi 6uonoruu. [lonstue
JKCIpPECCHU reHoB. [Iponeccsl TpaHCKPUIIIMK U TPAHCIIALIMYM, OCHOBHBIE YHACTHUKH. DTaIlbl TPAHCIISILIVH.

T'eneTnyeckuii KOI U €ro CBOMCTBA.



Cmpykmypnas opeanuzayus 2eHo8 u 2eHomoe npoxapuom (1 uac)

CrpyKkTypHast OpraHu3aiysi T€HOB U T'€HOMOB NpPOKapuoT. OCOOEHHOCTH T€HOMOB OaKTEpHIA.
Crpoenne TeHOB MpokapuoT. OpraHu3anus TeHOB B ONEPOHBI, JaKTO3HBINH onepoH. Perymsanus paboTs
redoB. [Ina3muasr 6akrepuit. OcOOEHHOCTH CTpOeHUS U HYHKIITMOHUPOBAHHUSI.

Cmpykmyphnas op2anu3ayus 2eH08 U 2eHOM08 IyKapuom (2 uac)

CrpyKkTypHast OpraHu3aiys T'€HOB M TE€HOMOB 3YKapuoT. OCOOEHHOCTH T€HOMOB 3SYKapHOT.
Pasmep renoma u mapagokc BenuuuHbl C. DK30H-UHTPOHHAs opraHu3anus reHoB. CemelcTBa I'€HOB.
IIceBmorensl. MoOWIBHBIE TEHETUYECKHE DJJIEMEHTHI. | OpH3OHTAJIBHBIN TEpeHOC TeHOB. D¢GdeKT
MoJjoXeHus reHa. Perynsitopusie siemeHThl reHoma. [lponeccunr MPHK y sykapuor. Crutaiicur,
aJbTEPHATUBHBIN CIJIAMCHHT.

Onuecenemuxa u eenemuka pazeumus (2 uac)

OnureHeTnyeckue spneHus. Dnurenernueckue moaudukanuun JJHK u xpomatuHa u ux pojib B
perymsauuu 3xcnpeccuu reHoB. MetunupoBanue JJHK. PHK-untepdepennus. ['eHOMHBIIT UMOPUHTHHT.
OnureHeruka u 3adoseBanus yenoeka. Cunapom Ipanepa-Buinu u cunapom Anrenbmana.

Onrorenernka. JluddepennuanbHas akTHBHOCTh T€HOB B pa3HBIX TKaHAX. Perymsmus
AKTUBHOCTH I'€HOB Yy 3yKapuoT. ['omeo3ucHsbie TeHbl. [loHsaTHe 0 reHHbIX ceTsax. ['eHeTnueckne OCHOBBI
dbopMupoBaHUs pa3HOOOPA3Hs AHTUTEIL.

Paznen 3. Meroab! MOJEKyApHON F€HETUKH U OMOTEXHOJIOTHH (4 4yacoB)

Ionumepasnas yennas peaxyus u 21ekmpoghopes (2 uac)

(OcHOBHBIE MeTO/BI MOJEKYJspHOW TeHeTukH. [lonmnmepasnas nenHas peakuus (ITLIP) u ee
NIPUMEHEHNE B COBPEMEHHOM I'€HETHKE U MeaulMHE. MexaHus3M, cocraB peakiuuoHHou cmecu. [IL[P B
peasibHOM BpeMeHU. M3Mepenue skcrpeccuy reHoB.

Cexsenuposanue /[HK (2 uaca)

CexBennpoBanne JIHK. Kiaccuueckuit  mMeTon W METOABI  HOBOTO  IOKOJEHUS
(BBICOKOIIPOM3BOJIUTENbHOE  CeKBeHUpoBaHue). Ilporpamma «l'eHOM uyenoBeka», MOJyYECHHbIE
pesynbTaThl. buonndopmaruka. ['enomuka. [Iporeomuka. ba3zbl JaHHBIX B TEHETHUKE W MOJICKYJISIPHOM
ononornn. KommbroTepHblii aHann3 B reHomuke. CpaBHEHHE IMOCIIEIOBATEILHOCTEH HYKJICOTHIOB
pa3IMYHBIX OpraHu3MoB. [ eHocuctemaTuka. OUIOTEHETUYECKHUE IEPEBBA.

NunuBunyanbHble pa3nuuust B mocienoBaTenbHocTu HykineotuaoB JJHK y mpeacraBureneit
oJHOTrO BUjAa. 'eHoMHas naktunockomnus. [IpuMeHenne B KpUMUHAIMCTUKE, ONIpe/ieJIeHHE POJICTRA.

Pa3nen 4. I'enetuka yenoseka (9 4acoB)

Hacneocmeennvie 3a6onesanus uenosexa. Xpomocomuule 6onesnu (1 uac)

Knaccudukanus HacneICTBEHHBIX OOJe3HEH denoBeKka. XPOMOCOMHBIE OONIE3HU — MPUYUHBI,

0COOEHHOCTH HaCJIeIOBaHUs, KJIacCU(PUKAIIHS.



[TprMepsl CHHAPOMOB € YHCIOBBIMU U CTPYKTYPHBIMU HapyIICHUSIMH ayTocoM (cuHapom [layHa,
cunapoMm DxaBapjaca, cuHapoM Ilatay). CHHOPOMBI ¢ YHCIOBBIMH M CTPYKTYPHBIMH HapyHICHUSMHU
noJ10BBIX XxpomocoM (cunapoM llepemesckoro-Tepuepa, cunapom Knaitndensrepa, CHHAPOM TPHCOMHUH
X, cuHJIpoM AucoMuH Y - XpoMOcoMbl). CHHIPOMBI, BBI3BAHHBIE XPOMOCOMHBIMU MYTAIUSIMHU (CHHAPOM
KOIIaYbero Kpuka).

T'ennvie 6oneznu uenosexa (1 wac)

['enHble OoJNie3HU YenoBeKa U X MpUudrHBL. OCOOCHHOCTH HACIIECOBAHMS TCHHBIX 3a00JIeBaHU.
Knaccudpukanus reHHbix Oone3Hedl. MoHoreHHble U MyJbTH(aKTOpUaibHbIe 3a00JeBaHUS.
XapakTepucTUKa OCHOBHBIX TE€HHBIX Oose3Hell ((PEeHMIKETOHYpHs, MYKOBHCUHI03, MHOIUCTPO(US
Hromena, curapom Mapdana, cuaapom Mapruna-bemr, aapeHOreHUTAIBHBIN CHHIPOM, CHHIPOM
Moppuca). [lonstue 06 opdaHHBIX (peaKuX) 3a0o0JieBaHUAX. XapaKTEPUCTUKA OCHOBHBIX Op(haHHBIX
3a0oneBaHui (MyKomoiaucaxapuaos, cuaapom Dnepca-/lannoca, CMA). [Ipobnemsl neueHus: opdaHHbIX
3a00JIeBaHUH.

MonexynapHuvle 0CHO8bI HEKOMOPLLX 2eHemuyeckux 3abonesanuti (1 uac)

Buesinepnast  HacienctBeHHOCTb.  (OCOOEHHOCTM  MHUTOXOHAPHUAIBHOTO UM TUIACTHUJIHOTO
HacienoBaHus. MUTOXOHIpHUANbHBIE OOJE3HW — MPUYMHBI, OCOOEHHOCTH HacleAoBaHUA. bonesnu ¢
HACJIEICTBEHHOW  MPEeApacloioKEeHHOCThI0. ['eHeTHueckne OCHOBBI — KaHIleporeHeza. Teopuu
BO3HHUKHOBEHHUS OMyXxoJjieii. OHKOTEHBI U TeHBI-CYIPECCOPBI OMyX0JeBoro pocta. [ToHsTHe 00 anomnro3se.
Hapymenne amonto3a mpu kaHieporeHede. CoBpeMEHHBIE METOJABI  BBIABICHUS paka |
MPEIPAcTIONOKEHHOCTH K HEMY. MeTobl JIeYeHUSI OHKOJIOTHYECKIX 3a00JIeBaHUM.

Memoowt uzyuenus cenemuxu yenogexa (1 uac)

[{urorenernueckuii,  ONU3HEIOBBIM, OUOXUMUYECKUN,  MOMYJIAIIMOHHO-CTATUCTUYECKUM,
TCHEAJIOTHICCKHI, MOJICKYIISIPHO-TEHETHICCKHIA METO bl XapaKTePUCTUKA METOJIOB U X IPUMEHEHHUE B
coBpeMeHHOM MenunHe. OCHOBHBIC TPUHIUIBI COCTABICHUS M aHAIMW3a POIOCIOBHBIX. THIIBI
HACJIEIOBAaHMSIX TPU3HAKOB — ayTOCOMHO-JAOMUHAHTHBINM, ayTOCOMHOPEIECCUBHBIN, X-ClETICHHBIN
JOMUHAHTHBIN, X-CIEIUICHHBIM PEIECCUBHBIN, Y -clieryieHHbI. OCOOCHHOCTH POJIOCIOBHBIX IPH
K)KJIOM THUTIE Haclie0BaHUs. HeToCTaTKu TeHealornyecKoro MeToia H3yYeHUs] TCHETUKH YeJTOBEKa.

Memo0owsi KiuHu4eckou OUazHOCMuKY U NPOQGUIAKMUKY HACTe0CMEeHHbIX 3ab0esanull (2 yaca)
MeToabI KITMHUYECKOM TUArHOCTHKYU U MPO(HIAKTUKHA HACIEICTBEHHBIX 3a00aeBaHuil. [IpuHIUIBI
KIIMHUYECKOW JUArHOCTHKY HACJIEICTBEHHBIX 00sie3Hei. COBpeMeHHBIC METO/IBI TUATHOCTHKH
XPOMOCOMHBIX ¥ T€HHBIX 3a00JICBaHHM, a TAKXKe MPEAPACTIONOKEHHOCTH K HACIICICTBEHHBIM
3aboneBanusM. MIHBa3UBHbBIE M HEMHBAa3UBHBIE MeTOIbl. KapuoTunupoBanue. AHAINU3 Kapuorpamm B

HOPMC U ITAaTOJIOTUH. HeonaTtanbHbIi CKPHUHUHI HACJICACTBCHHBIX OoJie3Hel oOMeHa.



['eHeTnueckne OCHOBBI NPOQMIAKTUKU HACIEICTBEHHOM MNaTOJOruu. Bunael mpodunakTuku.
Meauko-reHeTUYeCKOE KOHCYJIbTUPOBAaHUE, [peHaTallbHas JAMArHOCTHKA, IPEUMILIAaHTAl[MOHHAs
JMAarHOCTHKA, IEPUKOHIICTIIMOHHAS TPO(PUIAKTHKA.

Ilepconanuzupoeannasn meouyuna u cennas mepanus. Cnopmuenas cenemuxa (2 uaca)
[lepconanu3upoBaHHas MEIULIMHA U T€HHAas Tepanus. [ eHeTuueckuii nacnopT 4enoBeka. BeliBieHue
WH/IMBUYAIbHBIX 0COOEHHOCTEH MeTaboau3Ma (HEMepeHOCUMOCTb JTAKTO3bI, aIKOTOJIS).
[lepconanusupoBanHas (nepcoHUGpUIMPOBaHHAs) MenuIHa. MHInBuAYyansHbIi oa00p
JIEKapCTBEHHBIX CpencTB. DapMaKOreHETHKA.

MonexyIapHO-TeHETHUECKHE MapKePbl CIIOPTUBHBIX 33JaTKOB U I€HETHUYECKOE TECTUPOBAHUE B
copre. Il'eHeTMueckue acmekTbl TPEHUPYEMOCTH CIHOPTCMEHOB. ['eHHbIM ponuHr. OTauuus
pacnpoCTpaHEHHOCTH T€HETHYECKUX BAapUaHTOB y pa3HbIX Hauui. ['eHHas tepanus. ['eHermueckas
MoaudUKaKs KIETOK yenoBeka. Mertonsl BBeneHus uyxeponHod JIHK B knerku. Ycmexu reHHou
Tepanuy. buosTnueckne BONpOCHI.

I'enemuueckue oCHOBbl namozene3a OUASHOCMUKYU U NPOPUIAKIMUKY 8UPYCHBIX UHGeKyull
(luac)

I'enetuka Bupycos. JIHK-coaepxkanme u PHK-conepxanue Bupycel. JKM3HEHHBIN LUK BUPYCA.
JInTdeckuii 1 TM30TreHHBIN LIUKJ Pa3BUTHS BUpYCa.

CewmelicTBO KOpoHaBUpPYCOB. OCOOEHHOCTH CTPOEHHS, OCHOBHBIE INPEACTABUTEIN CEMENCTBA.
3a0osieBaHus, BbI3bIBa€Mble KOopoHaBupycamu. Ilpodunaktuka KOpoHaBUPYCHOH  HMH(EKIUH.
CoBpeMEeHHbIE  MOJIEKYJIIPHO-TEHETHMYECKHE  METOJbl ~ JUAarHOCTUKM  BUPYCHBIX  HMHQEKIU.
NmmyHonpoduiakTika BUpYCHbIX HH(eKIHi. Bunbl BakiinH. PekoMOMHaHTHBIE BAKIIMHbBI — TEXHOJIOTUS
CO3/1aHHUs, TPEUMYILECTBA UCIIONB30BaHus. [IpuMepsl peKOMOMHAHTHBIX BAKIMH.

Pazgen 5. 'eneruka nomyssiuii (1 gac)

OcHnognbie 3akOHOMepHOCU 2eHemudeckot nonyaayuu (1 uac)

HacplmeHHoCTh Nomynsiuii MyTalMsIMH, UX 4acTOTa U paclpocTpaHeHHe. banaHcupoBaHHBIN
nonuMopdusm. CTaTUCTUYECKUE METObl U3YUEHHsI T€HETHKHU MOMyNIAauuid. 3akoH U (opmyibl Xapau-
BaiinGepra. I'enetnueckuii rpy3. JlelictBue orGopa Ha yacToThl reHoB. Murpauuu. [peiid reHos.
O¢dexr ocnoBarens. ['eHoreorpadus Tpynm KpoBH, aHOMAIbHBIX TeMOriIo0MHOB. ['eHOdOHA
MOMYJISILIUH.

Pazgen 6. «['eHeTHUECKHE OCHOBBI CEJIEKIIMHA U OMOTEXHOJIOTUNY (4 Jaca)

Knaccuueckue memoowt cenexyuu (1 uac)

['eneTnueckne OCHOBBI celeKIMH. M3MeHunBoCTh Kak Martepuan ais otdopa. Vcrnonb3oBaHue
MHAYIMPOBAHHBIX MYyTalUH, KOMOMHATUBHON M3MEHYMBOCTH, MOJMIIONAMU B cenekuuu. IloHstue o

MOPOJIE, COPTE, IITAMME.



CucTeMbl CKpEIIMBAaHWN B CEJIEKIIMA PACTeHUH W JKUBOTHBIX. MHOpuauHT. AyTOpHIMHT.
Otnanennas ruOpuguzanus. Iyt mpeononeHuss HECKpEIIMBAeMOCTH. SIBIEHHE TeTepo3uca U ero
TeHEeTHYECKHE MeXaHU3Mbl. MeTo bl 0TOOpa: MHAMBHIYaTbHBIN U MacCOBBINH 0TOOp. OTOOP 1O penotumy
U TeHOTHITY (OIIEHKa MO POJOCIOBHOM M KauecTBY IMOTOMCTBa). BiusHue ycioBuil BHEIIHEH cpeabl Ha
3¢ pexTUBHOCTH 0TOOpA.

Cospemennvie memoowl cenexyuu (1 uac)

[IpuMeHeHHEe MOJNEKYISIPHO-TECHETUYECKUX METOJO0B B CEJIEKLIUU PACTCHUA W KUBOTHBIX.
MonekynspHo-reHeTHUeckue Mapkepbl. OTOOp pacTeHHil M JKMBOTHBIX C 33JaHHBIMU IpPU3HAKaMHU.
['eneTnyeckas macnopTU3alus COPTOB PACTEHUI U TOPOJ KUBOTHBIX. [ eHeTHYeCKH MOAUPUIIMPOBAHHbBIE
opranusMel ('MO) — nenu co3ganus, NEPCHEKTUBBI UCHOIB30BaHUA. Jtansl co3manus [ MO. Oomme
npaBuia nposepku 6e3omacHoctd ['MO. KonTposs 3a pacnpoctpanenuem ['MO.

buomexnonocus. I'ennas unocenepus (1 uac).

HcTtopust pa3BuTHsi OMOTEXHOJOTHMM U T€HHOM WHXeHepuu. Bkiaa B MemUIMHY — CO3/1aHue
JICKapCTBEHHBIX NpEnapaToB W BakUH. Meronbl reHHON wuHxeHepun. OpraHuzMbl U (EpMEHTHI,
UCTIOJIb3yeMble B TEHHON MH)KEHEPHUH.

[TonsiTre 0 BekTOpe /ig nepeHoca reHoB. [nasmuanbie BeKTOpbl. BeKTOpBI HA OCHOBE BUPYCOB.
Oransl co3nanus pekomOuHaHTHBIX JIHK. Tpancdopmanus Gakrepuii. Ot60p TpanchopMHpOBaHHBIX
KIIeTOK. TeXHOIOTHs peAaKTHPOBAHUS TEHOMOB — OOIIIME MPEICTABICHHS, TEPCIEKTHBBI NCTIOIb30BaAHMS
IUIs JISYSHUST HACTIeICTBEHHBIX 3a00J1eBaHnil. bBruosTryeckre BOIMpocCHI.

Knemounas unocenepus (1 uac)

Knerounas unkeHepus. 3a1aun, METOJIbI U OOBEKTHI KJICTOYHON MHXkeHepud. Jlumut Xeliduuka.
CTBOJIOBBIE KIIETKH, OTIIMYHE OT JAPYTHX KIETOK OpraHU3Ma.

[TonsaTHE W CyIIHOCTH KIOHHMpOBaHUS. lIpUpomHBIE M WCKYCCTBEHHBIE KIIOHBL. MeTonuka
KJIOHUPOBaHMs, UcCTOpusi pa3Butus. IlpoOiema momydyeHuss HJIEHTHMYHOM KOIMUHU KJIOHMPOBAHHOTO
KHMBOTHOrO.  Mcmonp3oBaHME  KJIOHUPOBaHMSA s BOCCTAHOBJIGHUS ~ MCYE3HYBIIMX  BHJIOB.
MopenmupoBanue Ooyie3HEH dYeloBeKa Ha JKMBOTHBIX. | yMaHW3MpOBaHHBIE KHBOTHBIE. [loaxompr K
KJIIOHMPOBAaHHUIO UYEJIOBEKA: PENPOAYKTHBHOE KIOHHUPOBAHWE M TEPANeBTHYECKOE KIOHUPOBAHUE.
TepaneBTuyeckoe KIOHUPOBAHHE M €ro IMEpPCIEeKTUBbI B MeAuluHe. MHIYIMpOBaHHbIE CTBOJIOBBIC
KJIETKM M HUX MCIOJb30BaHME B MeauluHe. buonornyeckue u 3THdecKue MpoOJIeMbl KIOHUPOBAHMSL.

OTHommeHne K KIIOHUPOBAHUIO B O6H.[€CTBG. 3aKOHOJIaTeJ'IBCTBO O KJIOHUPOBAHHH YCIOBCKA.

IIVIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIbTATBI
N3yuenue kypca «I'eHeTHKa» B CpeHel IIKOJIe HApaBIeHO Ha JIOCTHKEHNE 00yJarOIUMHCS

CIIEYIOIIUX PE3ybTaTOB

JINMYHOCTHBIE PE3VYJIbTATHI



JlnyHOCTHBIE  pe3ynbTaTbl OCBOEHHsS Kypca BHEYpPOUHOM aAesaTenbHOCTH  «['eHeTuka»
COOTBETCTBYIOT TPAUIIMOHHBIM POCCUNUCKUM COLMOKYJIBTYPHBIM U IyXOBHO-HPABCTBEHHBIM 1IECHHOCTSM
Y TIPEyCMaTPUBAIOT TOTOBHOCTh O0OYUYAIOIIUXCSI K CAMOPA3BUTHIO, CAMOCTOSTEIILHOCTH U TNYHOCTHOMY
CaMOOIIPEJICICHUIO, HAIMYME MOTHBALMU K LEJICHANPABICHHOW COIMAIbHO3HAYMMOW JEATEIbHOCTH,
c(OPMUPOBAHHOCTh BHYTPEHHEW MO3UIMH JUYHOCTH KaK 0CO0O IEHHOCTHOTO OTHOILIEHHUs K cebde, K
JIIOASM, K )KM3HH, K OKPY>KaroILEel IPUPOJHON CpeELE.

JIM9HOCTHBIE PE3YNbTATHl OTPAKAIOT CHOPMUPOBAHHOCTH MATPUOTUUYECKOTO, TPaXKTAHCKOTO,
TPYZIOBOT'0O, IKOJIOTMYECKOTO BOCIIUTAHNUS, IEHHOCTH HAyYHOT'O NIO3HAHUS U KYJIbTYPbI 3JJOPOBbS.

Ilampuomuueckoe eocnumanue

®opMHUpPOBAHUE IIEHHOCTHOTO OTHOIICHHUSI K OTEUYECTBEHHOMY HCTOPHYECKOMY U HAYYHOMY
HacJEeANI0 B 00JIaCTU TEHETUKHU; CIIOCOOHOCTH OIICHUBATh BKJIAJ[ POCCUHUCKUX YUCHBIX B CTAHOBJICHUE U
pa3BUTHE T€HETUKU KaK KOMIIOHEHTa €CTECTBO3HAHMS; IMOHMMAaHUs 3HAYCHUs HAYKHM T€HETHKU B
MO3HAHUM 3aKOHOB MPHUPOJBI, B KU3HU YEJIOBEKAa M COBPEMEHHOIO OOIIEeCTBA, CIIOCOOHOCTH BIIAJCTh
JOCTOBEpHOM HWH(pOpMAIIEH O TMEepPeAOBBIX JOCTHUKEHUSX MHUPOBOM W OTEUECTBEHHOW T'C€HETHKH;
3aMHTEPECOBAHHOCTH B TOJYyYEHWU TCHETHYECKUX 3HAHMM B IIEJISIX TOBBIIMICHHS OOIIEH KYJIbTYPHI,
(GyYHKIIMOHATBHOW U €CTECTBEHHOHAYYHOU I'PaMOTHOCTH;

I'padxcoanckoe eocnumanue

dopMHUpPOBaHUE CIIOCOOHOCTH OMPEAEATh COOCTBEHHYIO MO3HUIUIO TTO OTHOIICHUIO K SIBICHHUSIM
COBPEMEHHOM KH3HU M OOBSACHATH €€; YMEHUS YYHUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTH
KOHCTPYKTUBHOTO B3aUMOJAEHMCTBUS TIOJEH C pa3sHBIMU YOEXKIECHUSMHU, KyIbTYPHBIMH LIEHHOCTSIMH H
COLIMAJIbHBIM TOJOXXEHHEM; OCO3HaHUsS HEOOXOJMMOCTH CaMOpa3BUTHUS M CAMOBOCIHTAHUS B
COOTBETCTBHUH C 00II€UETIOBEUECKUMU IIEHHOCTSIMHU U HJI€ajlaMU TPaXAaHCKOT0 00IeCTBa; TOTOBHOCTH K
COTPY/IHMYECTBY B  TIPOILIECCE COBMECTHOTO  BBIMIOJHEHUS  Y4E€OHBIX, TIO3HABATENBHBIX U
HCCIIEIOBATENLCKUX 3a/1a4, YBAXUTEIHHOTO OTHOIIEHHMS K MHEHHUIO OIIOHEHTOB MPHU OOCYKIECHUU
po6sieM 001eOMOTOTHYECKOTO M T€HETHYECKOTO COJIePIKaHUS;

Llennocms nayunozo nosnanus

dopMHUpOBaHUE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH
TeHETUKH, PEACTABICHUI O B3aUMOCBSI3U Pa3BUTHS METOJIOB M TEOPETUUECKUX 00OOIICHNU B TEHETHKE
KaK Ba)KHEHIIeH OTpaciy €CTECTBO3HAHUS, CIOCOOHOCTH yCTaHABIMBATH CBSA3h MEXKIY IPOrPECCUBHBIM
Pa3BUTHEM TEHETUKHU M PEIICHUEM COIUATBHO-ITHYECKUX, SKOHOMHUYECKUX M IKOJOTUUECKHUX MTPOOIemM
YeJI0BEUeCTBa; YOEKIEHHOCTH B TO3HAHWM 3aKOHOB TIPUPOABI M BO3MOXXHOCTH HCIIOJH30BAHUS
JOCTUKEHUN TEHETUKH B PEIIeHWU MpoOJIeM, CBA3aHHBIX C PAMOHAIBHBIM MPHPOAONOIB30BAHUEM,

obecrneuecHrEM KHU3HCACATCIIbHOCTH YCJIIOBCKA U O6I_I_ICCTBa.



dopmupoBaHue MMO3HABATEIBHBIX MOTHBOB, HAIPABICHHBIX HA MOJYYEHHE HOBBIX 3HAHUII 110
TCHETHKE, HEOOXOAMMBIX IJIsi BHIPAOOTKH I€1eCO00pa3HOr0 IMOBEIEHHUS B TOBCEIHEBHOW XHU3HH U
TPYAOBOM JESITEIBHOCTH B IIENISAX COXPAHEHUS CBOETO 3/10POBbS;

Kynemypa 300posvs

dopmupoBaHre MOHMMAaHHS IIEHHOCTH 370POBOrO M 0E€30MacHOro oOpasza KH3HHU, OEpeKHOTO,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOLICHHS K COOCTBEHHOMY (HU3NYECKOMY U TICUXHYECKOMY
3I0POBBIO, IICHHOCTU TMPAaBWJ HMHIUBHIYaJbHOTO M KOJJICKTHBHOTO O€30MacHOrO TIOBEACHUS B
Ype3BBIYAHHBIX CUTYalUsIX IPUPOAHOTO U TEXHOTEHHOTO XapaKTepa; MPaBuil 310pOBOTO 00pa3a >KU3HH,
OCO3HAHMsI TOCIICJCTBUHA M HENPUATHS BPEAHBIX NPUBBIYEK (YIOTPEOICHUS AJKOTOJsI, HAPKOTHKOB,
KypeHHsi), CHOCOOHOCTM W TOTOBHOCTH COOJIIOJATh MEphl MPOQWIAKTUKA BUPYCHBIX M JPYTUX
3a00JIeBaHUH, PaBHUJIa TIOBEICHUS 110 00ECTIEYCHNI0 OE30MTaCHOCTH COOCTBEHHOM KU3HEIEATEILHOCTH;

Tpyoosoe socnumarue

®opmupoBaHue TOTPEOHOCTH TPYIAUTHCS, YBAXEHUS K TPYAY U JIOASAM TPyAa, TPYIOBBIM
JIOCTIDKEHHSIM, MHTEpeca K MPAKTUYECKOMY HM3yYCHHIO OCOOCHHOCTEH pa3iMyHBIX BUIOB TPYIOBOU
JESTENbHOCTH, B TOM 4YHCIE Ha OCHOBE 3HAaHWH, IMOJydyaeMbIX IMpH HM3y4eHUH Kypca «[ eHermkay,
OCO3HAaHHOTO BbIOOpa HAINpPaBJICHUS IMPOAOJDKEHHs OO0pa30BaHUS B JalbHEHIIEM C y4YeTOM CBOHMX
MHTEPECOB M CIOCOOHOCTEH K OMOJIOTHH Y TeHETHKE, B YACTHOCTH;

dopmupoBaHHE KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B 00pa3oBaTelbHOM, OOIIECTBEHHO
MOJIE3HOU, Y4eOHO-HMCCIIeI0BATEIbCKON, TBOPUECKON U IPYTUX BHIAX ACATEIbHOCTH;

Dkonozuveckoe 6ocnumatue

dopMHpOBaHUE CIIOCOOHOCTH MCMOJIb30BaTh MpUOOpeTaeMble NMPH M3YYEHHUU Kypca 3HaHUS U
YMEHUS TIPU pEIIeHUH MPOoOIeM, CBSI3aHHBIX C PAllOHAIBHBIM TPUPOIOTIOIH30BAHUEM (COOIIOICHHS
MpaBUJI TIOBEICHUSI B TPUPOJE, HANPABICHHBIX HA COXPAaHEHHE PABHOBECHS B DKOCHCTEMaX, OXPaHy
BUJIOB, SKOCUCTEM) OHochephl.

METAIIPEJIMETHBIE PE3YJIbTATBI

B cocraBe MeTampenMETHBIX pe3yJbTaTOB OCBOSHHSI Kypca BHEYPOUHOH JEATEIbHOCTH
«['eHeTrKay BBIIEISIOT:

3HaYMMBbIe JUIs (POPMUPOBAHUSI MUPOBO33PEHHS 0OyUaIOIINXCsl OOIIeHAyYHbIE TOHATHS (3aKOH,
3aKOHOMEPHOCTb, TEOpUs, MPHUHLMUI, THUIIOTE3a, CHUCTEMa, IPOLECC, AKCIEPUMEHT, HCCIIEIOBaHUE,
HaOIOZICHWe, W3MEpeHHe W JIp.); yHUBEpCaJbHbIE Yy4eOHBIE JEHCTBUS  (ITO3HABATEIbHEIC,
KOMMYHHUKATHBHBIE, pETYJIATHBHBIC), KOTOpbIe oOecrmeunBaroT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITETIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHHUIO Yy4eOHOW, TIO3HABaTeIbHOW M y4eOHO-

HCCIIeA0BAaTEIbCKOMN 1€ TEILHOCTH.



Ilo3nasamenvhvle ynugepcanvhvle yueonvle Oelcmesus
bazosvimu nocuueckumu oeticmeusamu

. YMEHHE HCIIOJIb30BaTh MPU OCBOCHUH 3HAHHUI ITPUEMBI JIOTHYECKOTO MBIIUICHUS (aHaJIH3,
CHHTE3, Kiaccuukauus, O0OOOIICHNE), PACKPHIBATh CMBICH KJIIOUEBBIX T'€HETHYECKUX HOHATHN
(BBLAETATh WX XapaKTepHble NPU3HAKM, YCTAHABIMBATH B3aWMOCBSI3b C JAPYTUMH TOHATHSIMH),
UCIOJIb30BATh TOHATHUSA sl OOBSCHEHHS OTAEIBHBIX (PAKTOB U SIBICHHUH, COCTABISIOUIMX OCHOBY
TeHETUYECKUX HCCIICIOBAHUI; CTPOUTH JOTMYECKUE PACCYKACHUS (MHAYKTUBHBIC, JI€AYKTHBHBIC, IO
aHAJIOTUH ), J1eJIaTh BBIBOJIBI U 3aKJIIOYCHUS,

. YMEHHSI ~ UCIIOJIb30BAaTh  PAa3lMYHBIE  MOJEIBHO-CXEMAaTW4YeCKHUe  CpeAcTBa  Juis
NPE/ICTAaBICHUS CYIIECTBEHHBIX CBSA3EH M OTHOIICHHH B M3y4aeMbIX 00BEKTaX, a TAKXKe MPOTUBOPECUHIA
Pa3HOTO PO/a, BEISIBICHHBIX B HH(POPMAIIHOHHBIX HCTOYHUKAX;

baszoevie uccnedosamenvckue oelicmeus

. YMEHHH TpU OpraHW3alii M IPOBEICHHU Yy4eOHO-MCCIIEOBATEIbCKOM M IMPOEKTHON
JEATENILHOCTH O T'CHETHKE: BBISABIATH U (HOPMYTUPOBATH MPOOJIEMY, CTaBUTh BOIPOCHI, BBIIBHIaTh
THIIOTE3Y, JaBaTh OIpPEICNICHUs] MOHATHSAM, CHCTEMaTH3MpOBATh M CTPYKTYpHUPOBaTh MaTepual;
HaOJII0AaTh, MPOBOANUTH SKCIIEPUMEHTHI, JIENIaTh BBIBOJBI M 3aKIIIOYCHHS, aHATM3UPOBATH COOCTBEHHYIO
MO3HIUIO; OTHOCUTEIBHO JJOCTOBEPHOCTH MOJTYYaeMbIX B X0O/I€ IKCIIEPUMEHTA PE3yIbTaTOB;

Paboma c ungopmayueri

. YMEHUS BECTH MOMCK HHPOPMALIUU B Pa3JIMYHBIX UCTOYHHUKAX (TEKCTE yueOHOTo mocoous,
HAYYHO-TIONYJISIPHOW JIUTepaType, OMOJOTHYECKUX CIIOBAPSX M CHPaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax
JIaHHBIX, B VIHTepHeTe), aHAJIM3MPOBaTh, OLIEHMBAaTh HHGOPMAIMIO U 1O Mepe HeoOXOAMMOCTHU
npeoOpa3oBbIBaTh €€; NMPUOOPETEHHE OIbITa HMCIOJIb30BaHUS HH(POPMALHMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH, COBEPUICHCTBOBAHWE KYJIBTYphl AKTHBHOTO WCIIOJIB30BAaHUS PAa3IMYHBIX TTOMCKOBBIX
CHCTEM;

. YMEHHE HCIOJb30BaTh W aHAIM3UPOBATH B IIpoIecce YUEOHOH WCCIeI0BaTeIbCKON
JESTeTHbHOCTH MOTy4aeMyr0 HH()OPMAITHIO B IEJSIX TPOTHO3HPOBAHUS

pacIpoOCTPaHEHHOCTH HACIIEICTBEHHBIX 3a00JICBAHUH B TIOCIICAYIOIINX TTOKOJICHUSX;

Kommynukamugnvlmu yHusepcanbHblMu yuyeoHbvle 0eticmeus

. YMEHHE TPUHUMATh AaKTHBHOE ydYacTHE B JHAJIOTE WM TUCKYCCHH IO CYIIECTBY
o0CyXkIaeMoi TeMbl (3alaBaTh BOMPOCHI, BBICKAa3bIBaTh CYKICHHS OTHOCHUTEIHHOTO BBITIOJHEHUS
npeularaeMoi 3a7ayd, y4YUTHIBaTb HHTEPECHl U COIJIACOBAHHOCTh MO3MIMU JPYTUX YYACTHHUKOB
JTUCKYCCHUN);

° HpI/IO6pCTeHI/IC OIIbITAa NPE3CHTAUN BBIITIOJIHCHHOI'O 9KCIICPUMCHTA, yqe6H0r0 IIPOCKTA,



Pezynamusnvie ynusepcanvhvle yuebnvie 0eticmeus

. YMEHHSI CaMOCTOSITEJIBHO ONPENENATh LU JEATEIBHOCTH W COCTABIIATH ILIAHBI
NESATEIIBHOCTH;  CaMOCTOSITEIbHO ~ OCYILECTBIATh, KOHTPOJUPOBATH U  KOPPEKTUPOBATH  CBOKO
NESTEIBHOCTD;, HCIOJb30BaTh BCE BO3MOXKHBIE PECYPCHI UISl JOCTHIKEHHMS IIOCTABJICHHBIX LEIIEH;
KOPPEKTUPOBATh MPEIII0KEHHBIA aJITOPUTM JEUCTBUM MHPH BBINOJHEHUU 3aJaHUK C YYETOM HOBBIX
3HaHUH 00 n3ydyaeMbIX 00BEKTAX;

. yYMEHUS BBIOMPATh HA OCHOBE T€HETUYECKHX 3HAHHH LIEJIeBbIE U CMBICIIOBBIC YCTAHOBKH B
CBOMX JEHCTBUSAX M IMOCTYIKAaX II0 OTHOIIEHUIO K XUBOW NPUPOJE, CBOEMY 3JI0POBBIO U 30POBbIO
OKPY’KaOILUX.

I[MPEAMETHBIE PE3YJIBTATBI

B cocraBe npeIMETHBIX Pe3yIbTaTOB 10 OCBOCHUIO COACPKaHMs, YCTAHOBICHHOIO JaHHOU
paboueii mporpaMMou, BEIACTSIOT: OCBOSHHBIC O0YYAIOIMMHUCS HAyYHbIE 3HAHUS, YMEHHUS U CIIOCOOBI
JICHCTBUIA,

cneunduyeckue i1 Hayku «['eHeTuKa»; BUABI JAEATEIBHOCTU IO MOJIYYEHUIO HOBOTO 3HAHMUA,
€ro MHTEepIpeTallH, IPeoOpPa30BAHNIO U IPUMEHEHHIO B Pa3IMYHBIX Y4EOHBIX CUTYAIMSIX M PealbHbIX
KU3HEHHBIX YCIOBUSIX.

[IpeameTHBIC pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTD:

1) YMEHHSI PAaCKphIBaTh CYIIHOCTb OCHOBHBIX IIOHATUH T€HETUKU: HACIEICTBEHHOCTbD,
M3MEHYMBOCTb, (DEHOTHUI, F€HOTHII, KAPHOTHI, TMOPUJ, aHAIM3HPYIOIIEe CKpEIIMBaHUE, CLEIUIEHHOEe
HacJIeJOBaHHe, KPOCCUHTOBEP, CEKBEHUPOBAHME, T'€H, F€HOM, MOJMMepa3Has LeMHas Peakiius, JOKYC,
aJlJieNb, TeHETUYECKUHN KO, SKCIIPECCHS T€HOB, ayTOCOMBI, IEHETPAHTHOCTh I'€Ha, ONIEPOH, PEIUIHKAIIHS,
penapanys, CIUTaiicCUHT, MOJU(UKAIM, MyTareHHbIH (akTop (MyTareH), MyTaluu (T€HOMHBIE, TeHHBIE,
XPOMOCOMHBIE), IIUTOIIa3MaTHUECKasi HACJIeICTBEHHOCTh, TeHO(OHI, XPOMOCOMBI, TeHEeTHYECKas KapTa,
rudpuansanus, copr, MOpoAd, WHOPUIUHI, TE€TEPO3UC, MOJMUIUIONIUS, MYyTareHe3, KaHIEpOIeHBI,
KJIOHUPOBAaHUE; YMEHHUS BBIABISATH B3aUMOCBS3b IOHSATHI, HMCIONb30BaTh HA3BaHHbBIE TOHATUSA TPHU
Pa3bsICHEHUH BAXKHBIX OMOJIOTUYECKHX 3aKOHOMEPHOCTEHH;

2) YMEHUS PacKpbIBaTh CMBICI OCHOBHBIX MOJOXEHUN BEAYIIMX OMOJOIMYECKHX TEOPHH,
TUIOTE3, 3aKOHOMEPHOCTEN;

3) MIPE/ICTABICHUM O MOJIEKYJISIPHBIX M KJIETOYHBIX MEXaHHM3MaX HaclleJJOBaHMsI F€HOB; 00
OCHOBHBIX TMpaBWJIaX, 3aKOHAX M METOJaX M3y4YeHHUS HACJIEJICTBEHHOCTH; O 3aKOHOMEPHOCTSIX
M3MEHYMBOCTH OPraHU3MOB; O POJIM F€HETUKU B (POPMHPOBAHMU HAYYHOTO MHUPOBO33PEHHUS U BKIIAJE
TeHETHYECKUX TeOpUil B (HOpMUpPOBAHHE COBPEMEHHOW €CTECTBEHHOHAYUYHOM KapTUHBI MUPA; O pa3BUTHE

COBPCMCHHBIX MEANLIMHCKHX U CEbCKOXO031CTBEHHBIX TGXHOJ’IOFI/II\/’I;



4) YMEHHS MCIOIb30BaTh TEPMUHOJIOTHIO MU CUMBOJIMKY T'€HETHKHM IPU PA3bSICHECHHH MEp
npoUIaKTUKN HACIEICTBEHHBIX U BUPYCHBIX 3a00JI€BaHUM, TIOCIIECTBUNA BIUSIHUSA (PaKTOPOB pUCKA HA
310POBBE YEIIOBEKA;

5) YMEHMS TPHUMEHATH IOJIyYEHHBbIC 3HAHMS I MOJEIMPOBAaHUS W IIPOTHO3HPOBAHMS
HOCJIEJICTBUM 3HAUYUMBIX OMOJIOTMYECKUX HMCCIEIOBAHUMN, PELICHUs I'€HETHYECKUX 3a/ad pPa3IMuHOIro
YPOBHS CIIOKHOCTH;

6) YMEHUS OpPUEHTHUPOBATHCA B CUCTEME IIO3HABATEIIBHBIX LIEHHOCTEH, COCTABIISIOLIUX
OCHOBY T'€HETHMUYECKOW I'pPaMOTHOCTH, WJUIIOCTPUPOBATh IOHUMAHUE CBSI3U MEXIY OMOJIOTMYECKHMU
HayKaMH, OCHOBY KOTOPOH COCTaBJsieT OOIMHOCTh METOJIOB HAy4YHOIO IO3HAHMs SIBICHUN >KUBOU
MIPUPOJIBI.

IIpencraBneHHslil B MporpaMMe IepeyeHb IPEAMETHBIX PE3YJIbTaTOB OCBOCHUS Kypca
BHEYPOUHOH JieATenbHOCTH «['€HeTnka»  ompeneneH ¢ Y4ETOM TpeOoBaHUI K
pe3yabTataM 0CBOEHUs Kypca «O01ieit 61onorumny», J0CTUKEHHE KOTOPbIX IPOBEPSAETCs Ha TIy0JIeHHOM
YpOBHE B paMKax €MHOI0 TOCYJapCTBEHHOI'0 IK3aMeHa Kak OAHON U3 (hOpM rocy1apCTBEHHON

UTOTOBOM aTTeCTalluM BBIITYCKHUKOB I10 OHOJIOTUH.
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OcHoBHoOe coepkaHue

[Ipeamer u 3agaun reHeTuku. Mictopus pa3Butus
reHeTHKHU. Bxiag pycckux u 3apyOexHbIX YUCHBIX B
pazButue reHeTuk. COBpeMEHHBIN ATall pa3BUTHSA
T'€HCTHUKU, HayT-IHI)IG JOCTHUXKCHUSA U HepCHeKTI/IBBI
pa3BuTus. HaciaencTBeHHOCTh M K3MEHYHBOCTD KaK
OCHOBHBIC KpI/ITepI/II/I KHUBOTO.

OCHOBHbBIE T€HETUYECKUE TOHATHS: TIPU3HAK, T'EH,
aJII)TepHaTI/IBHBIG HpI/ISHaKI/I, IIOMHHaHTHBIfI n
peleCCUBHBIN MTPU3HAKH, AJIJICIbHBIC T€HbI, PEHOTHIT,
TE€HOTHII, TOMO3UTOTa, TETEPO3UT0Ta, XPOMOCOMBI,
TCHOM, YHCTas JUHUsA, THOpUIbL. [ eHeTHUeCcKas
CHMBOJINKA, chonwyeMaa B CXEMax CerHlHBaHHﬁ.
Mounorubpuanoe ckpemuBanue. Lluronornueckue
OCHOBEI 3aKOHOB HacJlieacTBeHHocTH I'. Menens.
3akoH equHO00pasus nepBoro nokoyexus. [IpaBuno
I[OMI/IHI/IpOBaHI/Iﬂ. 3aKOH paCIIICHJ'ICHI/ISI HpI/I3HaKOB.

HpOMe)KYTO‘-IHHﬁ XapaKTECP HACJICAOBaHUA ITPU3HAKOB.

Paciiennenue mpu3HakoB Mpu HETIOJTHOM
JOMUHUPOBaHUH. AHAIU3UPYIOLIEE CKPEUIUBAHUE.
Hcnonb30BaHnE aHATM3UPYIONIETO CKPENTUBAHUS IS
ornpezaeneHus reHoTuna ocoou. JJurudpunnoe
CKpEIIMBaHNE. 3aKOH HE3aBUCHUMOTO HACIEIOBAHUS
MIPU3HAKOB

MHoXeCTBeHHBIN areni3M. JleTarbHbIe alaeu.
DKCIPECCUBHOCTh, NEHETPAHTHOCTD AJUIEIIA.
[Tneiiorponus. BzaumoaencTBue amieneii: moJHoe

OcHOBHBIE BU/IbI
JeATEJIbHOCTH
XapakTepu3oBaTh STaIbI

pa3BUTHUS TCHETUKU KaK HayKH,
BKJIAJl  YYEHBIXOMOJIOTOB B
CTaHOBJICHUE NPEACTABICHUMN O
HACJIEICTBEHHOCTHU "
M3MEHYMBOCTH OPTaHU3MOB.
PackpeiBathb coJlep)KaHue
OCHOBHBIX IOHSTHM TEMBI: I'€H,
I€HOM, TeHOTUN, (EHOTHII,
XPOMOCOMBI, AJIJIEbHBIE T€HBI,
TOMO3UI0Ta, T€TEPO3UTOTA.
YMeTh HCIIOIB30BaAThH
TE€HETUYECKYIO0 TEPMUHOJIOTHIO
Y CUMBOJIMKY IS 3aIIUCU

CXEM CKpEILUBaHUS.

JJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

https://urok.1c.ru/library
/biology/biologiya 10 k
lass_eorl O/tema 6 nas
ledstvennost i _izmenchi
vost/
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JIOMUHUPOBAHKUE, HETIOJIHOE IOMUHUPOBAHUE,
KOJIOMHUHUPOBAHUE.

HacnenoBanue rpymni KpoBu U pe3yc-¢pakropa. bonesnn
FEHETUYECKON HECOBMECTUMOCTH MaTEpH U ILJI0AA.
Bupel B3anMoieiicTBHS HeallJICIbHBIX TCHOB:
KOMIUJIEMEHTApPHOCTb, AUCTa3, MOJIUMEPHUSI.
3nauenue padot T. MopraHa u ero yueHUKOB B
W3YyYECHHUU CLEIUICHHOTO HACIEOBAaHMS ITPU3HAKOB.
OcHOBHBIE MOJIOXKEHUST XPOMOCOMHOM TEOpUU
HacaeAcTBeHHOCTH. OCOOEHHOCTH HACJIeIOBAHUS MTPU
cueruieHuu. [loHsTHE TPYIIBI CHEICHUSI.
Kpoccunrosep. [losiHOE 1 HEMOIHOE CIEIIJICHHUE.
[uTomornyeckue u reHETHYSCKUE JOKa3aTeIbLCTBA
KpoccuHroBepa. JInHelHoe pacnoioKeHue reHOB B
xpomocomax. [TocTpoeHne reHeTHYeCKuX KapT.
CpaBHEHHE T€HETUYECKUX U IIUTOJIOTHYECKUX KapT.
Paznuunble cucTeMbl ONpeesieHHs ToJia y Pa3HbIX
OpraHu3MoOB. XPOMOCOMHBIN MEXaHU3M OIpeCICHUs
nona. [TonoBeie XxpoMocoMel yenioBeka. banancoBas
Teopus onpeneneHus noiua. [logoBoi xpomaTuH.
Tenbre bappa. AyTocoMHOE HacIeI0BaHHE U
HacJe0BaHUe, ClIeTUIEHHOE ¢ ojioM. [Ipu3naku,
CIEIIJICHHBIE C MTOJIOBBIMU XpoMocomamiu. [Ipu3naku,
OTpaHUYEHHBIE MTOJIOM U 3aBUCUMBIE OT MOJIA
N3menunBOCTE. BUIBI N3MEHUYNBOCTH.
KonuuecTBeHHbIE M KaYECTBEHHBIE IPU3HAKH. XapaKTep
M3MEHYMBOCTH NPU3HAKOB. BapnannoHHbIN psia 1
BapualuoHHas KpuBas. Hopma peakuuu.
HenacnencreenHass U3MEHUYHBOCTb.

Hacnencreennas uameHunBocth. KoMOMHaTHBHAS
M3MEHYUBOCTh. MyTanimoHHas U3MEHUYUBOCTb.
Myrtanuu. Knaccudukarus Mmytanuii: npsmele 1
oOpaTHbIC MyTallid, BPEIHBIC U MOJIE3HBIE, SICPHBIC U
UTOIJIa3MaTHYECKHE, MIOJIOBBIC 1 COMATHUYCCKHUE.




I'eHHBIEC, FEHOMHBIE 1 XPOMOCOMHBIE MYTaLUU.
[Honunuonaus n aHeyIIouaus

BunoBas cienuduaHOCTD Yrciia ¥ GOPMBI XPOMOCOM.
[Tonsitue o kapuotune. Mopdonoruueckue TUIIBI
xpoMocoMm. [lonuTenHbie XxpoMocoMel. [lenBepckas
KJ1accupUKaLKg XpOMOCOM YeIOBEKa.
Kapuorunuposanue. MeTo1bl OKpalInBaHusi XpOMOCOM.
DyXpOMaTHH U FeTePOXPOMATUH

JlokasarenbCcTBa poJiv HYKJIEMHOBBIX KUCIIOT B Ilepefayde
HacyencTBeHHOM nHpopmanuu. HykinenHosbie
KHCJIOTHI, Kak Orosorudeckue noiumMepsl. CTpoeHue
Hykneotuaa. Crpykrypa monekyisl JIHK. Mogens [Ix.
Yorcona u ®@. Kpuka. [IpruHINAN KOMIUIEMEHTAPHOCTH.
[TpaBuno Yapradbda. Oynkuus JHK. Jlokanuzanus
JHK B knetke. Cesa3p JJHK u xpomocom. Iporecc
peIUIMKALMK. DTalbl, OJIYKOHCEPBATUBHBIA MEXaHU3M,
CTPOECHUE PEIUIMKAIMOHHOM BWIKHU. Tenomepsl,
ocobenHnocTH perutukaruu. [lospexnenus JIHK u eé
penapanus. Posb pennmkanuy U penapanyvu B
T€HETUYECKON N3MEHUMBOCTH OPTraHU3MOB.
Pexombunarus JIHK — mexanu3M KpocCHHTOBEpA.
Peanuzanus HaciaeCTBEHHON HH(OPMAIMK B KIIETKE.
[Ipoueccel TpaHckpumuuu U TpaHcisuuu. CTpoeHue
PHK. Bunst PHK, ocobeHHOCTH cTpoeHus U (PyHKITHH.
Otmnuus PHK ot IHK. I'eH ¢ Touku 3peHus
MOJIEKYJISIpHOM reHeTuku. MHpopMaioHHbIe
B3aumooTHouenus mexay JJHK, PHK u Genkxamu.
OcHoBHas orMa MoJieKyJIsspHoi Ouosnorun. ITonstue
JKCIpeccruu reHoB. IIporeccsl TpaHCKpUIIUY U
TPaHCISALNUU, OCHOBHBIE YUYACTHUKHU. DTaIlbl
TpaHCISIuU. ['eHeTuYecKnid KOJ1 U €ro CBOMCTBA
CrpykTypHas opraHu3ainus TeHOB U T€HOMOB
npokapuoT. OcoO0eHHOCTH T€HOMOB OaKTepHil.
CrpoeHne reHoB npokaproT. Opranusaius reHOB B




OIIEpPOHBI, JJAKTO3HBIN onepoH. Perymsanus paboTsl
reHoB. [mazmuer 6aktepuii. OCOOCHHOCTH CTPOCHHS U
(GYHKIIMOHUPOBAHUS

CrpykTypHasi Opranu3anys reHoB ¥ TeHOMOB 3yKapHoT.
OcobeHHoCTH TEeHOMOB 3yKapuoT. Pazmep renoma u
napajokc BenuuuHbl C. DK30H-UHTPOHHAS OpraHU3aLMs
renoB. CemeiicTBa reHoB. [IceBgorensl. MoOHIIbHBIE
TE€HETUYECKUE AIEMEHTBI. [ OpU30HTaNBHBIN IEPEHOC
reHoB. DPQeKT mosoxxeHus reua. Perynstopusie
aneMeHTsl renoMa. [Iponeccunr MPHK y sykapuor.
CrnnaiicuHr, abTepHATUBHBIN CIIAaHCUHT
ONUTeHETUYECKUE SBICHUS. DNUI€HETUYECKHE
moudukanuu JJHK u xpomaTiHa 1 uX poJib B
perynsuuu skcnpeccun renoB. MetunnpoBanue [JTHK.
PHK-untepdepennms. ['eHOMHBIN UMIPUHTHHT.
OnureHeTuka u 3abosneBanus yenoBeka. CHHIPOM
[Ipanepa-Bwinu u cunapom AHreiabmaHa.
Ontoreneruka. {uddepennnansHas akTHBHOCTb T€HOB
B pa3HBIX TKaHAX. Peryisius akTHBHOCTU F'€HOB y
sykapuot. ['omeo3ucHsie rensl. [loHATHE O TEHHBIX
ceTsix. 'eHeTnueckre oCHOBBI (POPMUPOBAHUS
pa3HoOOpa3us aHTUTE.

OcCHOBHBIE METOBI MOJIEKYIISIPHOM T€HETHKHU.
[Tonmumepa3znas uennHas peakuus (IILP) u ee
IIPUMEHEHHE B COBPEMEHHON I'€HETUKE U MEULIMHE.
Mexanusm, cocraB peakiiioHHOU cMecu. TP B
peanbHOM BpeMeHH. I3Mepenune sKCIpeccu reHoB
CexBennpoBanue [IHK. Knaccuueckuit meton u
METO/Ibl HOBOT'O MOKOJIEHUS (BBICOKOIIPOU3BOIUTENBHOE
cexkBeHHnpoBaHue). [Iporpamma «I'eHOM uenoBekay,
MOJIy4eHHbIe pe3ynbTaThl. buonHpopmaTuka.
I'enomuka. IIporeoMuka. ba3bl JaHHBIX B TEHETUKE U
MOJIEKYJISIpHOM Omosorun. KoMmbroTepHbIi aHamms3 B
reHoMuke. CpaBHEHUE NOCIIEI0BATEIBHOCTEN




HYKJIEOTH/I0B PA3JIMYHBIX OPraHU3MOB.
I'enocucremaruka. GunoreHeTHYECKUE JEPEBBSI.
WNHauBuayanbHble pa3inyus B MOCIEI0BATEIIbHOCTH
nykieotuioB JJHK y mpeacraButeneit oqHOTO BHUA.
I'enomuas maktunockonus. [Ipumenenue B
KPUMHHAIMCTUKE, OIpEIeICHUE POACTBA
Knaccudukanus HaciaeICTBEHHBIX O0JIe3HEH YeloBeKa.
XpoMOCOMHBIE O0JIE3HH — IPUUUHBI, OCOOCHHOCTH
HacJleI0BaHMsI, Kjaccu(uKanus.

ITpuMepbl CHHAPOMOB C YMCIOBBIMH U CTPYKTYPHBIMU
HapyLIEHUSIMHU ayTocoM (cuHApoM JlayHa, cuHApOM
OnBapaca, cunapom [latay). CUHIPOMBI C YMCIOBBIMU
U CTPYKTYPHBIMU HapYIIEHUSIMH I10JIOBBIX XPOMOCOM
(cunapom lepemesckoro-TepHepa, cuHAPOM
Knaitadensrepa, cCHHIpOM TpUCOMUU X, CHHIPOM
IUCOMHH Y - XpoMOCOMBI). CHHJIPOMBI, BbI3BAHHBIE
XPOMOCOMHBIMU MYTalUAMHU (CUHAPOM KOLIaYbEero
KpHKa)

I'enHbIe 60JI€3HN YETIOBEKA U X MPUYNHBIL.
OcobeHHOCTH Hace10BaHNs TeHHBIX 3a00J1€BaHUH.
Knaccudukanms rennpix 0one3neit. MOHOTeHHBIE U
MyJIbTH(AKTOpUATbHBIE 3a00IeBaHNs. XapaKTepUCTHKa
OCHOBHBIX T€HHBIX 00Jie3Hel ((PEeHUITKETOHYpHS,
MYKOBHUCIM103, MUOAKUCTpodUs [lromeHa, CHHAPOM
Mapdana, cunapom Maptuna-benn,
aJIpeHOT€HUTAIIBHBIN CUHAPOM, CUHIpOM Moppuca).
[Tonstre 06 opdaHHbIX (peaKUX) 3a00IEBaHUSIX.
XapakTepuCcTHUKa OCHOBHBIX Op(aHHbIX 3a00JIeBaHU
(MyKkomonucaxapui03, CUHIpoM Dnepca-Jlannoca,
CMA). IIpoGnems! neueHust opdaHHbIX 3a00I€BaHHM.
Buesnepnast HaciencTBeHHOCTh. OCOOEHHOCTH
MUTOXOH/IPHAJIBHOTO U IJIACTUIHOTO HACIEA0BaHUS.
MuToxoHipranbHble 00J€3HN — MPUYHHBI,
0coOeHHOCTH HacnenoBanus. bonesnu ¢




Metonasl
T'€HETHUKU

HACJIEICTBEHHON ITPEIPaclOI0KEHHOCTBIO.
I'enetnyeckue OCHOBBI KaHlleporeHesa. Teopuu
BO3HUKHOBEHUS OIyXojiei. OHKOTCHBI ¥ TE€HBI-
CyIpeccopbl omyxosneBoro pocra. [loustue 06
anonro3e. Hapyiienue anonrosa npu KaHUEPOreHE3eE.
CoBpeMeHHbIE METO/Ibl BBISIBIICHUS paKa 1
MIPEIPACTIONOKEHHOCTH K HeMy. MeTO bl JIeueHust
OHKOJIOTUYECKHUX 3a00JIeBaHU

[{uToreneTnyeckuii, OJIM3HEIIOBBIM, OMOXUMHYECCKUM,
MOMYJISIUUOHHO-CTATUCTUYECKU I, TEHEATOTUUECKUI,
MOJIEKYJIIPHO-TEHETUUECKUN METO/Ibl. XapaKTEPUCTUKA
METO/IOB M UX TPUMEHEHNE B COBPEMEHHON MEAUIIIHE.
OCHOBHBIE IPUHIIUIBI COCTABJICHUS U aHAJIN3a
POAOCIOBHBIX. THITBI HACTIEOBAHUSAX TIPU3HAKOB —
ayTOCOMHO-JIOMUHAHTHBIN, ayTOCOMHOPELECCUBHBIN,
X-CIEINICHHBIN JOMUHAHTHEINA, X-CICTIIICHHEIN
pereccuBHbBIN, Y -crieraeHHbIiH. OCOOEHHOCTH
POAOCIIOBHBIX MPHU KAXJOM THUIIE HACIICIOBAHUS.
Henocratku reHeanoruueckoro MeToia u3y4eHus
TeHETUKH YeIoBeKa

MeTobI KIMHUYECKOW TUArHOCTHKHU M MPOPUIAKTUKH
HaCJIEICTBEHHBIX 3a00neBaHuil. [IpuHIMIBI
KIIMHAYECKOW TMarHOCTHKHU HACJIEICTBEHHBIX OOJIC3HEH.
CoBpeMeHHbIE METOJIbl JUATHOCTUKH XPOMOCOMHBIX U
TeHHBIX 3200JIeBaHU, a TAK)KE MPEIPACTIONOKEHHOCTH
K HacJIeACTBEHHBIM 3a001eBaHusIM. VIHBa3UBHbBIC U
HEWHBa3UBHbIE MeTO/Ibl. KapuoTunuposanue. AHanus3
KapuorpaMmm B HOpME U narojoruv. HeonaranbHbIN
CKPUHHUHT HACJIEJICTBEHHBIX O0JIe3HEH 0OMeHa.
I'enetnyeckue 0CHOBBI MPO(UIAKTUKH HACIIEICTBEHHON
natojoruu. Buasl npodunaktuku. Meauko-
T€HETUYECKOE KOHCYJIbTUPOBAHUE, TPEHATAIIbHAS
JMAarHOCTHUKA, MPEUMILIAHTAllUOHHAs TUAarHOCTHKA,
MIePUKOHIICTIIIMOHHAS MPOPUITAKTHKA

XapakTepru30BaTh OCHOBBI
METO0B MOJUMEPa3HON
LETHOW peaKuu U
anekTpodopesa u 001acTh ux
IIPUMEHEHHS.

PackpsiBath conepxanue
OCHOBHBIX IIOHSTHH TEMBI:
[oJINMepa3Has 1enHast
peaxiys, aMIIupUKaLys,
npanmep, JHKnommepasa,
anexkTpodopes,
rejIbJOKyMEHTHPYIOIas
CUCTEMA U Jp.

TlornMarte 3HaYUMOCTE METOZA
MIOJIMMEPA3HON LICTTHOU
peaKIuu 11 COBPEMEHHOMN
TEHETUKH U MEIULIVHBI.
YMeTb HHTEpIIPETUPOBATH
pe3yabTaThl
AIEKTPOPOPETUUECKOTO
pa3aeseHns HyKJIEHHOBBIX
KHCJIOT.

https://urok.1c.ru/library
/biology/biologiya 10 k
lass_eorl O/tema 6 nas
ledstvennost i _izmenchi
vost/
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[lepconanu3upoBaHHas MEIMLIMHA U T'€HHAs Tepanusl.
['eneTnyeckuii macnopr yenoBeka. BelsiBieHue
WH/IMBUYAIbHBIX 0COOEHHOCTEH MeTaboIM3Ma
(HEeTepeHOCUMOCTb JIAKTO3bI, aJIKOTOJIS).
[Tepconanmm3upoBanHas (epcoHuPpUIIMPOBAHHAS )
MeaunuHa. UHAuBUAYyalbHbBIN OA00D JEeKapCTBEHHbBIX
cpeacTtB. PDapMaKOreHETHKA.
MonekyJIapHO-T€HETUUECKUE MapKePbl CIOPTUBHBIX
3aJIaTKOB ¥ T'€HETUYECKOE TECTUPOBAHUE B CIIOPTE.
['eHeTn4eckue acneKThl TPEHUPYEMOCTH CIIOPTCMEHOB.
I'ennsriit nonuar. OTIWYUS PACIPOCTPAHEHHOCTH
F€HEeTUYECKMX BapUAHTOB Yy pa3HbIX Hauuil. ['eHHas
Tepanusi. ['eHeTH4ecKas MOJUPHUKAIHS KIETOK
yenoBeka. Metoabl BBeaeHus uyxkepoanon JIHK B
KJIETKH. Y CIIEXH F€HHOM Tepanuu. buosrnyeckue
BOIIPOCHI

I'eneruxa Bupycos. [JIHK-conepxxamme u PHK-
cozepxkaHue Bupychl. JKu3HEeHHbIN LUKII BUpYca.
Jlutruecknii ¥ IM30T€HHBIN [IUKJI PA3BUTHS BUpYCa.
CemetlicTBO KOpoHaBHPYCOB. OCOOEHHOCTH CTPOCHUS,
OCHOBHBIE TIPEACTABUTENH CEMENCTBA. 3a00IeBaHus,
BbI3bIBaeMbIe KopoHaBupycamu. [Ipoduiaktuka
KopoHaBupycHo nHpexiuu. CoBpeMeHHbIe
MOJIEKYJIIPHO-TEHETUUECKUE METOIbl AUArHOCTUKH
BUpYCHBIX HHpekuuii. UMmmyHonpoduiakTuka
BUPYCHBIX WH(pekuuii. Buapl BakiuH. PekoMOMHaHTHBIE
BaKIIMHBI — TEXHOJIOTHUS CO3/IaHUs, IPEUMYIIECTBA
ucnonb3oBanus. [IpuMepsl pekOMOMHAHTHBIX BaKIIKH.
HaceimmenHocTs monysnsiiuii MyTalusiMu, UX 4acToTa 1
pacnpoctpaneHue. banancupoBaHHBIN OIUMOP(HU3M.
CrartucTuueckue METOIbl H3y4YEeHUsI TEHETUKHU
nonynsnuil. 3akoH u popmynsl Xapau-BaiinGepra.
I'enetnveckuii rpys. JleiicTBrue oT60pa Ha YaCTOTHI
reHoB. Murpauuu. [peiid renos. Dpdext ocHoBaTems.




Cenexuus

buorexuomnor
usg

I'enoreorpadus rpymm KpoBU, aHOMATBHBIX
reMorjao0uHoB. ['eHOpOH T TONYJIAIINH.

I'eneTnueckue OCHOBBI cesleKuu. VI3MeHYMBOCTh Kak
Matepuan s otobopa. Mcnons3oBanue
MHAYLIMPOBAHHBIX MyTallUi, KOMOMHATUBHOMN
M3MEHUYUBOCTH, IOJUIUIONANHU B cenekiuu. [lonsatue o
II0pO/JIe, COPTE, LITAMME.

CucreMbl CKpelIMBaHUM B CEIEKIUU PaCTEHUH U
KUBOTHBIX. UHOpuauHT. AyTOpuaunr. OTnaneHHas
rudpuausanus. [lytu npeogonenus
HECKpPELIMBAEMOCTH. SIBlIeHUe reTepo3uca u ero
TFeHETUYECKUE MeXaHU3Mbl. MeToibl oTOopa:
WHIUBUAYAIbHBIN U MacCcOBBIi 0TOOp. OTOOD MO
(dheHoTHITY ¥ TCHOTUTTY (OIICHKA 110 POJAOCIOBHOM H
Ka4yecTBY IIOTOMCTBA). Binsinue ycnoBuii BHeIIHEH
cpensl Ha 3P PEKTUBHOCTH 0TOOPA.

[IpumeHeHne MoJIEKYISIPHO-TEHETUYECKUX METOJIOB B
CeJIEKIIUN pacTeHUH U )KUBOTHBIX. MOJIEKYIISIPHO-
reHeTndeckue Mapkepbl. OTOOp pacTeHHUH U JKUBOTHBIX
C 3aJJaHHBIMU NpU3HaKaMHu. ['eHeTnyeckas
MacHOpPTHU3alUsl COPTOB PACTEHUN U TIOPOJT KUBOTHBIX.
I'enetnuecku moauduuupoBanusie opranu3msl (MO)
— 1IeJIM CO3/1aHuUs, IePCIEKTUBbI UCIIOIb30BaHUS. DTaIlbl
coznanust 'MO. OOuiue npaBuia NpoBEPKH
6e3onacHocty 'MO. KonTposns 3a pacnpocTpaHeHuEM
I'MO

Hcropus pa3BuTHS OMOTEXHOJIOTMH U T€HHOM
VMH)KEHEepuU. BKilal B MEIMLIMHY — CO3/1aHHE
JIEKAPCTBEHHBIX IIPENApaToOB U BaKIUH. MeTO bl TEeHHON
nHxeHepuu. Opranu3mMsel U GEPMEHTHI, UCIIOJIb3yEMBIE B
T€HHOU MH)KEHEPUU.

[TonsiTHe 0 BexkTOpe mis nepeHoca reHoB. [inasmuaHbie
BEKTOPBI. BEKTOpHI HA OCHOBE BUPYCOB. DTalbl

HasbiBath OCHOBHBIE
9Tarnbl Pa3BUTH CEIEKIINU.
CpaBHuBaTh COpT, MOPOY,
HITaMM C BUJAMH-TIPEIIKAMHU;
MaccCOBbBI€ U HH/IUBH]IyaJIbHbIE
(hOpMBI HCKYCCTBEHHOTO
otbopa; OJU3KOPOJICTBEHHOE
CKPELIMBAHKE U OTIAICHHYIO
THOPUTU3ALIHIO.
XapakTepu30BaTh OCHOBHBIE
METO/JIbl 0TOOPA U BIUSHHE
YCJIOBHM BHEIIHEHN Cpelbl HA
ero 3()(peKTUBHOCTb.
PackpsiBath conepxanue
OCHOBHBIX MOHSITHI TEMBI:
CEJIEKIHS, TOJINTUION TS,
Mopoa, COpT, LITaMM,
WHOPUJUHT, ayTOPUINHT,
oTJasieHHas TMOpUIU3alns,
TeTePO3UC, HHIUBHUTyaTbHBIN
0TOOp, MaccoBbIif 0TOOD U Ap.
[IpuBOIUTE IPUMEPHI
JOCTHKEHUH CceleKIuu
pacTeHuil 1 KUBOTHBIX B
Poccun.

3HAaTh HTanbl Pa3BUTHS
OMOTEXHOJIOTHU U TEHHOMN
WHXEHEePUH, UX HaIpaBJICHUS,
LEJTA ¥ 3aa4H.
XapakTepru30oBaTh BKIIA]]
OHMOTEXHOJIOTHH U TEHHOMN
WHXEHEPUHU B MEIUIIUHY.

https://urok.1c.ru/library
[biology/biologiya 10 k
lass_eorl O/tema 7 sele
Ktsiya _organizmov_0sno
vy biotekhnologii/

https://urok.1c.ru/library
/biology/biologiya 10 k
lass_eorl O/tema 7 sele
ktsiya organizmov _0sno
vy _biotekhnologii/
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OBILEE
KOJUYECTBO
YACOB 11O
ITPOTPAMME

34

cosznanus pekomOuHanTHbIX JIHK. Tpanchopmarius
Oakrepuii. OTOOp TpaHCHOPMUPOBAHHBIX KIIETOK.
TexHoNorUs peAaKTUPOBaHUsI TEHOMOB — 001IIKE
MIpe/ICTaBJICHHUS], IEPCIIEKTUBBI UCIIOJIb30BAHUS JUIS
JICYCHUS HACJICJICTBEHHBIX 3a0oneBanuii. buostnueckue
BOIIPOCHI

Kinerounas unxenepus. 3agaun, METOAbl U OOBEKTHI
KJIeToYHOU nHkeHepuu. Jlmmut Xeidauka. CTBOIOBBIE
KJIETKH, OTJIMYHE OT APYTUX KIETOK OpraHu3ma.
[TonsiTre u cymHOCTh KIIoOHUpOBaHUs. [Ipupoansie u
HCKYCCTBEHHBIC KJIOHBI. MeTOoIuKa KIIOHUPOBAHUS,
uctopus pazButus. [IpoGnema nmomyueHus UACHTUYHOM
KOIMH KJIOHUPOBAHHOTO XMUBOTHOTO. Vconp30Banme
KJIIOHUPOBAHUS /7151 BOCCTAHOBJICHUS MCYE3HYBILIUX
BUJI0B. MozenupoBaHue 00e3Hel yenoBeka Ha
KUBOTHBIX. [ 'yMaHM3UpOBaHHbIE )KUBOTHBIE. [loax0abI K
KJIOHUPOBAHUIO YEJIOBEKA: PEIPOIYKTUBHOE
KIIOHUPOBAHHUE U TEPANEBTUYECKOE KIIOHUPOBAHUE.
TepaneBTH4YECKOE KIOHUPOBAHUE U €0 MEPCIEKTUBHI B
Meaunuae. HAyupoBaHHbIE CTBOJIOBBIE KJIIETKH U UX
WCIIOIb30BaHUE B MeuIIuHE. bronornueckue u
ATUYECKHE MPOOIEeMbl KJIOHUpOBaHU. OTHOIIIEHUE K
KJIOHUPOBAHUIO B 00IIECTBE. 3aKOHOAATEIHCTBO O
KJIOHUPOBaHUU YEJIOBEKA

HaspBaTe MeTOIBI,
UCIIOJIb3yeMble B 001acTH
T€HHOW UH)KEHEPUHU.
PackpsiBath conmepxanue
OCHOBHBIX NTOHSITUH TEMBI:
pecTpukTasa, BEKTOp, JIUrasa,
HCKYCCTBEHHAsi XpOMOCOMa,
pekomOunantHas JIHK,
TpaHnchopmanus OaKTepHid,
OMOATHUKA U JIP., BBISBIIATD
B3aMMOCBSI3b JJAHHBIX TTOHITHH.
O1ieHuBaTh POJIb TEHHOU
VHXEHEPUHU B COBPEMEHHOU
HAyKe U €€ MEePCIEeKTUBbI IS
YEJI0BEUECTBA.




Ne i/

INOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Tema ypoka

I'eneTnka — HayKa 0 HaCJICACTBCHHOCTHU U UBMCHYNBOCTHU

KoanyecTBo 4acoB

KoHnTpoJabHbIe
Bcero
padoThI

IpakTuyeckue

padoThI

DJlIeKTpOoHHbIe HU(pPOBbIE

o0pa3oBaTe/ibHbIE

pecypchl

https://urok.1c.ru/library/bio
logy/biologiya 10 klass _eo
rl O/tema 6 nasledstvenno
st_i_izmenchivost/

3aKOHOMEPHOCTH HAcJe10BaHus, OTKpbIThIE I'. MeHnaenem

B3auMmonelictBue reHOB

https://urok.1c.ru/library/bio
logy/biologiya 10 Kklass_eo
rl O/tema 6 nasledstvenno
st_i_izmenchivost/

https://urok.1c.ru/library/bio
logy/biologiya 10 klass_eo
rl _O/tema_6_nasledstvenno
st_i_izmenchivost/

XpomocoMHasl Teopus HacseACTBeHHOCTH. ClerieHne TeHOB

https://urok.1c.ru/library/bio
logy/biologiya 10 klass_eo
rl _O/tema_6_nasledstvenno
st_i_izmenchivost/

I'eneruka nomna. HaCHeILOBaHI/Ie, CICIIJICHHOC C ITOJIOM

https://urok.1c.ru/library/bio
logy/biologiya 10 klass eo
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rl O/tema 6 nasledstvenno
st i izmenchivost/

I'enernueckas N3MEHYHUBOCTb. BI/I,Z[I)I N3MECHYHUBOCTH

https://urok.1c.ru/library/bio
logy/biologiya 10 Kklass _eo
rl O/tema_6 nasledstvenno
st_i_izmenchivost/

XpOMOCOMBI — HOCUTEJH HACIIEACTBEHHON HH(POPMAITUN

CTpyKTypHO- (QYHKIIMOHAIbHAs OPraHU3aLHs T HETUYECKOTO

MaTepualia

Peanu3zanus HaciieIcCTBEHHOW WH(POPMAITUH B KIICTKE.

https://urok.1c.ru/library/bio
logy/biologiya 10 Kklass_eo
rl O/tema 6 nasledstvenno
st_i_izmenchivost/

https://urok.1c.ru/library/bio
logy/biologiya 10 klass _eo
rl O/tema_6_nasledstvenno
st_i_izmenchivost/

https://urok.1c.ru/library/bio
logy/biologiya 10 klass_eo
rl _O/tema_6 nasledstvenno
st_i_izmenchivost/

10

Hpoueccm TPAHCKPUIIIHUU U TPAHCIISINUN

https://urok.1c.ru/library/bio
logy/biologiya 10 Kklass_eo
rl _O/tema_6_nasledstvenno
st_i_izmenchivost/

11

CTp}/'KTypHaSI opraHu3anusa recHoB U TCHOMOB IIPOKAPUOT

https://urok.1c.ru/library/bio
logy/biologiya 10 klass_eo
rl _O/tema_6 nasledstvenno
st_i_izmenchivost/
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CrpyKTypHasi OpraHu3aiys reHoB U TeHOMOB 3YKapHOT

https://urok.1c.ru/library/bio
logy/biologiya 10 Kklass _eo
rl O/tema_6 nasledstvenno
st_i_izmenchivost/

13

14

CtpyKTypHasi OpraHu3aliys reHOB U TeHOMOB 3YKapHOT

ONUreHeTHKa U FreHeTHKa Pa3sBUTUA

https://urok.1c.ru/library/bio
logy/biologiya 10 klass_eo
rl_O/tema_6 nasledstvenno
st_i_izmenchivost/

https://urok.1c.ru/library/bio
logy/biologiya 10 klass _eo
rl O/tema 6 nasledstvenno
st_i_izmenchivost/

15

16

DNUreHeTHKa U FreHeTHKa Pa3sBUTUA

[Tonumepasznas 1ienmHas peaxius u nekrpodopes

https://urok.1c.ru/library/bio
logy/biologiya 10 Kklass_eo
rl O/tema_6_nasledstvenno
st_i_izmenchivost/

https://urok.1c.ru/library/bio
logy/biologiya 10 klass_eo
rl _O/tema_6_nasledstvenno
st_i_izmenchivost/

17

[Momumepa3zHas memHas peaxiysi U MIEKTpodope3

https://urok.1c.ru/library/bio
logy/biologiya 10 klass_eo
rl_O/tema_6 nasledstvenno
st_i_izmenchivost/

18

CexsennpoBanue [JHK

https://urok.1c.ru/library/bio
logy/biologiya 10 klass eo
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OIMMCAHUME YYEBHO-METOJNYECKOI'O U MATEPUAJIBHO-TEXHUYECKOI'O
OBECIIEYEHN S KYPCA BHEYPOYHOM JEATEJIBHOCTH
1. YuebHoe nmocodue «I'eneruka» mis 10-11 kmaccos aBropoB 1.B. Ky3emun, A.W. Kum u ap.
2. IIOP mo teme «I'enernkay, «Cenekuus», «brnorexnomorus» Ha catite 1C -

https://urok.1c.ru/library/biology/biologiya 10 klass eorl O/tema 6 nasledstvennost i izmench

ivost/

Texauueckoe odecrnieyeHue:

OnepannonHas cucrema.

@ailnioBkIif MeHEKEpP (B COCTaBe ONEPALIMOHHON CUCTEMBI WX Ap.). AHTUBUPYCHAS MIPOrpaMMa.
IIporpamma-apxuBarop.

HuTerpupoBanHoe 0(huCcHOE MPUIIOKEHUE, BKIIOYAOIIEe TEKCTOBBIN pelakTop,

PacTpOBBI U BEKTOPHBIN rpaduecKre peakTophl, IporpamMmy pa3paboTKu Mpe3eHTalui u
ANEKTPOHHBIX TAOJIUII U CUCTEMBI YIIPaBIICHUs Oa3aMU 1aHHBIX.

3BYKOBOM peakTop.

Cucrema ONTHYECKOTO PacIIO3HABAHUS TEKCTa.

MynbpTUMeINa TPOUTPHIBATENb (BXOAUT B COCTAB OMEPALMOHHBIX CUCTEM WU Jp.).
[TouToBBIN KIMEHT (BXOJUT B COCTaB OMEPAI[MOHHBIX CUCTEM UIIH JIp.).

Bpaysep (BX0auT B cOCTaB ONEpallMOHHBIX cucTeM uiu Ap.). [Iporpamma

MHTEPAKTUBHOT'O OOIICHUS

NHTEPHET-PECYPCBHI

Caiit Equnoit konnexiun nngpoBbeIx o0pazoBareibHbIX pecypcos (http://sc.edu.ru/).
®denepanbHbI HHCTUTYT Tegarorndeckux usmepenuit (http://www.fipi.ru/).

Caiit qns monroroku k EI'D (http://sdamgia.ru/).
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