Ipunoxcenue k OOIT COO

MyHuLHNIaNBHOE aBTOHOMHOE 0011e00pa3oBaTe/lbHOe yUpekIeH e
«Cpenss obuieodpaszoparelsHast 1ikoa No 445

—'/,ﬁ('\' 102( :,,

COLL No 44
. BopoGrena

)
/

NS H,,W*smsea*\" \\’
/J Wy, —mu‘) c} o
\ 20
” * £8S

PABOYASI ITPOI'PAMMA
o npeamMery «Pewenue 3aday no oowjeti 6uono2uu»

COO

r. Pex
2024r.

%‘9’*‘ 729.08.2024 .




IHosicHuTeIbHAA 3aIHCKA

OnexTuBHBIN Kypc «Perienne 3aaau mo oOuieit 6uonorum» co3aaH B LETsIX odecreue-
HUS TIPUHIUMIIA BAPUATUBHOCTU M y4eTa MHAWBHIYaTbHBIX MOTpeOHOCTEN oOyuaromuxcs 10
kiacca. Kypc paccuutan Ha 34 yaca B roj1, OIMH 4ac B HEJEIIO.

[Iporpamma 3JI€KTUBHOTO Kypca pa3paboTaHa B COOTBETCTBUU CO CIEIYIOIIUMHU HOP-
MaTUBHO-TIPABOBBIMH JOKYMEHTaMHU:

[} denepanbhblii 3akoH Poccutickoit ®enepanuu ot 29 nexadps 2012 roga Ne 273-03
«0O0 ob6pazoBanuu B Poccuiickoit @enepanuny» (¢ U3MEHEHUSIMU U JOTIOJTHEHUSIMU );

] ®denepanbHblil rocyaapcTBeHHBIH 0Opa30oBaTeNbHBIM CTaHAAPT CpeJHEero oOLIero
oOpa3oBaHusl, yTBEP>KIECHHBIN MpukazoM MuHucTepcTBa 00pa3zoBaHus U Hayku Poccuiickoit
®eneparuu oT 17 mast 2012 r. Ne 413 (c UI3BMEHEHUSIMU U JIOTIOJTHEHUSIMH )

] IMopsimok opraHW3allud U OCYIIECTBJICHUS 00pa30BaTEIbHON AESITENIbHOCTH MO OC-
HOBHBIM 00111€00pa30BaTeIbHBIM IporpaMMaM — 00pa3oBaTeIbHBIM IPOrpaMMaM HadalbHO-
ro o0IIero, OCHOBHOI'O OOUIEr0 U CpeaHEro ooOmero o0pa3oBaHMsl, YTBEPKICHHBIM MPUKa-
30M Muno6pnayku Poccun ot 30.08.2013 roma Ne 1015 (c u3MeHEHUAMH U JOTIOJTHEHUSIMH);

1 OcHoBHas o6pazopatenbHas mporpamma COO MAOY COII Ne 44

Kak nmoka3bIBaeT nmpakThka, HauboJee CIONKHBIMH JJIsl YUAIUXCS SBIIAIOTCS TEMbI U3
paszjesia TeHEeTUKU U MOJIEKYJIIPHOM OMOJIOTHH, MPOIECChl OMOJOTMYECKOT0 CHUHTE3a, KHU3-
HeZesITeNbHOCTU KiIeTKH. Ho JaHHBIe BONPOCH! BKIIIOYEHBI B AK3aMEHALMOHHbBIE 33JJaHUS B
¢dopmare EI'D, u yuammmcsi, KoTopble OyAyT CAaBaTh 3TU SK3aMEHbI, HEIOCTATOYHO 3HAHUH,
MOJIy4YEHHBIX Ha ypokax. [103ToMy BO3HMKIa HEOOXOAUMOCTh aKTyaJIu3UpPOBATh U YIIIyOUTh
3HAHMS 110 JAHHBIM TEMaM U CO3JaHue MporpamMMel cnenkypcea «Pemenune 3axa4 mo oomei
omoJiorum». B xoze peannzanuy nporpaMMbl pa3BUBAIOTCS HABBIKK padOThI ¢ popMyJiaMu,
TabnuIamMu, rpapuuecKuMy CXeMaMH, pUCYHKaMU, YMEHHS aHAJIM3UPOBATh HH(POpMALIUIO U
npeoOpa3oBbIBaTh €¢ B rpaduueckue Gopmbl, HA OCHOBE aHAIN3a, JaBaTh CTATUCTUYECKHUE
MIPOTHO3BI.

JlaHHBIN KypC SIBIISIETCS JOMOJHEHUEM K TeMaM, U3y4aeMbIM B Kypce 0011eil 61oio-
ruu 10 knacca. IIporpamma paccunrana Ha 34 yaca B ToJ,

1 wac B HEnemIO.

AKTYyaJIbHOCTb:

[TporpaMMa 3JIEKTHUBHOTO Kypca SIBJISIETCS aKTyaldbHOM, T.K. MO3BOJSET 3aKpEHUTh
3HAHUS U MPUOOPECTH HABBIKK pEIICHUS] OMOJIOTMYECKHUX 3aja4, paboThl CO cXeMaMH, Tao-
auriamu. [loBbIIaeT pe3ynbTaTUBHOCTh M3YyU€HUs MpeAMeTa OMOJIOTHUH, CO3AAET YCIIOBUS
JUIS YCHEIIHON CAauu €MHOr0 TOCYJapCTBEHHOTO PK3aMEHA U Pa3BUBACT HABBIKH JJISl JaJb-
HeHIero mpodeccuoHanTbHOTO 00yYeHHUSI.

Hean kypca:

- yrayOuTh 3HAaHUS yYalUXCs MO O0IIe OMOJI0TUH, HAYYUTh peliaTh OMOJIOTrHYeCcKUue
3a/layu, pa3BUTbyMEHUE aHATM3UPOBATh (PAKTUUECKUI MaTepua, JOTHYeCKU AyMaTh U pac-
CYKJaTh, ¥ MPOSIBIIATH U300PETATENBHOCTD TP PEIIEHUH OCOOEHHO TPYIHBIX 33/a4;

- MOJATOTOBUTH YYAIIUXCA K cAade dk3aMeHa B ¢opmare EI'D M 3a10%KuUTh OCHOBBI
3HaHUU 110 o011Iel Ouonoruu s JanbHenero ooydenus: B BY3e.

3agaum Kypca:

o 3aKpENUTh MaTEpHUal, KOTOPbI €XKEroJAHO BBI3BIBAECT 3aTPYAHEHUS IpPH claye
EI'D

o (dopMupOBaTh y ydaluxcs yMeHHUs! paboTaTh C TEKCTOM, pUCYHKaMH, CXEMaMH,

o U3BJIEKATh M aHAIU3UPOBATH HHPOPMAIIMIO U3 PA3ITUYHBIX HCTOYHUKOB;



o HAy4YUTh YETKO W KPATKO, TIO CYIIECTBY BOIMPOCA MUCHMEHHO H3JIaraTh CBOU
MBICTTH

IIPY BBITIOJTHEHUH 3a/IaHUN CO CBOOOHBIM Pa3BEPHYTHIM OTBETOM.

HoBu3zua:

B TpeboBanmsx denepalbHOTO TOCYAapCTBEHHOTO 00pa30BaTENBHOTO CTaHIApTa K
JTOCTHKCHHUIO TIPEIMETHBIX Pe3yJbTaTOB OCBOCHHSI BBIMTYCKHUKAMH CTapIlel IIKOJBI MPO-
rpaMMBbl TI0 OMOJIOTHH, B IO3HABaTEIbHOM (MHTEIIEKTYaJIbHOM) cdepe 0coboe BHUMaHHUE
yIEISeTCsl Pa3BUTUIO YMEHHUH IMKOJIBHUKOB K PEHICHUIO OMOJOTHYCCKUX 3amad. JlaHHBIN
KypC TMO3BOJUT Pa3BHBATh CIIOCOOHOCTH K aHAJIN3Yy, BBIIBICHUIO TMPHUYUHHO-CIEACTBEHHBIX
CBSI3€H M BBIBOJIAM IIPH PEIICHUH 33]1a4 Pa3IMIHOMN CII0KHOCTH.

IInanupyemMbie pe3yabTaThl

JInuHOCTHBIE pe3yJIbTATHI:

o HAYYHUTHCS TIOHUMATh OCHOBHBIC (DAKTOPHI, ONPEICIISIONINS B3aHMOOTHOIIICHHUS
YeJIOBEKa U MPUPOJIBI, 0CO3HABATH ICIOCTHOCTD MPUPOBI, €€ MECTO U POJIb B COBPEMEHHOM
MUDPE;

o dopMuUpoBaTh TYMaHHCTUYCCKHE W JCMOKpPATHYECKHE IICHHOCTHBIC OpPHUCHTa-
IIUU, TOTOBHOCTD CJIIOBATh ATHYCCKMM HOpMaM ITOBEJACHUS B MOBCEAHEBHOW JKU3HH U MPO-
W3BOJICTBCHHOM JICATEIIBHOCTH;

L YMETH PCAIIN30BbIBATE TCOPCTUICCKOC IMTO3HAHUC ITPHUPOIALI Ha ITPAKTUKE,

L T'OTOBHOCTD y4YalllUXCsS K ITIOCTYIIKaAM H I[CﬁCTBPIHM Ha OJyraro npupoabl, 0CO3HA-
HHC 3HAYUMOCTH U 06HIHOCTI/I ITIaBHBIX 3KOJOTMYCCKHX HpO6J'I€M;

L4 IIOHMMAaHHEC NCHHOCTHU KU3HHU U OTBCTCTBCHHOCTH 34 HECC,

L TFOTOBHOCTB OTKPBITO BbIpAKaThb CBOIO MMO3UINIO B TUCKYCCHUH.

MeTtanpeameTHbie pe3yJbTaThl

o oOy4aromuiicss HAy4YUTCsl OMPEAEIATh e CBOEro 00yueHus, CTaBUTh U Pop-
MYJIUPOBATH JIJIs1 ce0sl HOBBIEC 3a7a4u B y4eOe M MO3HABATEIIbHOMN JESATEIHLHOCTH, Pa3BUBATh
MOTHBBI U UHTEPECHI CBOCH MO3HABATEILHOM IESITEIIbHOCTH;

o BBIIBUTaTh BEPCUU PELICHUs MPOOIEMBbI;

o COCTaBJIATh (MHAMBUAYAJbHO WJIM B T[PYIIE) IUJIaH PEIIEHUs MpoOJIeMbl
(BBITIOJIHEHUS TTPOEKTA);

. paboTh 1O TUIaHy, CBEPSITh CBOU JACUCTBHUSA C 1I€JIbIO;

. aHAJIM3UPOBATh IIOJyYECHHBIE pE3yJbTaTbl M J€JaTb BBIBOJBI Ha OCHOBE
CpaBHEHUS;

o CpaBHUBATh, KJIACCU(PUIIMPOBATH OMOJIOTMYECKUE OOBEKTHI PA3HBIX YPOBHEU Op-
raHu3aiuu 1 0000maTh (HaKThl U SBICHUS,

o BBISIBJISITh IPUYMHBI U CJIEJCTBUS SIBICHUM B KU3HU OMOJIOIMYECKHX OOBEKTOB,

CTPOUTH JIOTHUECKOE PACCYXKICHUE, BKIIIOUAIOINIEE YCTAHOBICHUE MPUYMHHO-CIICICTBEHHBIX
CBSI3€U IIPU ONIMCAHUU MPOLIECCOB;

o npeoOpa3oBbIBaTh HHGOOPMAIIMIO W3 OJHOTO BUA B JIPYrod (TaONUIly B TEKCT,
COCTAaBIISATh KIIACTEPHI; OMTOPHBIE CXEMBI).

o HaXOJUTh BO3MOXKHBIE WCTOUYHUKHA HEOOXOAMMBIX CBEICHUH, MPOU3BOIUTH
MOMCK WH(OpMAITIH, aHAIU3UPOBAThH U OLICHUBATH €€ JJOCTOBEPHOCTH.

o aHATM3UPOBaTh (DAaKTHUUECKUN MaTepuas, JIOTMUYECKH TyMaTh M PACCYXIaTh H
MPOSIBIIATH U300PETATEILHOCTD TP PEIIEHUN 0COOEHHO TPYAHBIX 3a]1ad.



Kommynukatusubie YV /I:

o HAy4YUTCsl OTCTAauBaTh CBOIO TOUKY 3PEHUS;
o apryMEeHTHUPOBAHO OOBSICHSATH BHIOOP OTBETA;
o paboTaTh B rpyIile CBEPCTHUKOB MPU PEUICHUU MO3HABATENIbHbBIX 3a/1a4 CBS3aH-

HBIX C M3YYE€HHEM OCOOEHHOCTEH CTPOCHMS M >KM3HENEATEIbHOCTH OMOJIOTHYECKHX OOBEeK-
TOB Pa3HBIX YPOBHEN OPraHU3aLINY;

o IJJAHUPOBATh COBMECTHYIO JESATEIbHOCTD, YYUTHIBATh MHEHHUE OKPYKAIOIINUX U
OLIEHUBAaTh COOCTBEHHBIN BKJIaJ B JEATEIBHOCTD TPYIIIIHI.

IIpeameTHbIe pe3yIbTATHI:

YUYeHHUK HAy4YUTCH:

° COCTaBJIATh CXEMBI POJIOCIIOBHBIX U CXEMBI IIPH PEIICHUH I'eHETHYCCKHUX 33]1ad;

° MPUBOJIUTH TIPUMEPHI BKJIaJla YUCHBIX B Pa3BUTHE TCHETHKU W MOJEKYISIPHOU
OHOJIOTHH,

° OCYIIECTBIIATH KIIACCU(PHUKAITNIO 0OBEKTOB IO YPOBHSIM OpTaHU3AIINH;

° IIPUMEHSITH OOIIEHAYYHBIE, YaCTHBIC METOJIbl HAYYHOTO MTO3HAHUS C LIEJIbI0 H3Y-

YCHHA I'CHCTHYCCKHX IIPOOCCCOB H HBHGHHﬁ, COBPCMCHHYIO TCPMHUHOJIOTHIO I'CHCTUKU JIA
O0OBSICHCHHST OMOJIOTHYECKUX 3aKOHOMCpHOCT€ﬁ MeTa0o0I13Ma B KIICTKE,

o OLICHUBATh COLMAJIbHO-3TUYECKHUE U MPABOBbIE MPOOJIEMbI IPUMEHEHUS 3HAHUMA
TEHETHKHU U MOJIEKYJIIPHOI OMOJIOTMH Ha MPAKTHKE;

o OOBSICHATH MEXaHU3MbI HACJIEICTBEHHOCTU U U3MEHYUBOCTH;

o apryMEHTUPOBaTh, NMPUBOJUTH JI0KA3aTENIbCTBA HEOOXOAMMOCTU OXPaHbl OKpY-

YKAIOIIEH CPEJIbI;

Yuenux nomyuum 603moxicHOCMb HAYUUMbCL!

® GbIOBUSAMb 2UNOME3bl O BO3MONCHBIX NOCIEOCMEUAX UCNOIb308AHUS 3HAHUL 2eHe-
MUKU 8 NPAKMUYECKOU O0esIMeIbHOCIU Yel08eKd U GIUSHUE IMUX OCUCMBULL 8 IKOCUCNEMAX
u buocgepe;

® APYMEHMUPOBAMb CE0I0 MOYUK) 3PEHUSL 8 XO0€ OUCKYCCUU O 210OAIbHBIX IKOI02UYe-
CKUX npoobnemax;

® UHMEPNPEMUPOBAMb Pe3Vibmampl 2eHeMUYECKUX 3a0a4 U 0endams 6ble00bl HA OC-
HOB8€ NOJIYHEeHHbIX Pe3Yilbmamos;

® cocmasnsamb coOCmeenHbie 3a0a4U No 2eHemiuKe.

MeToanyeckue peKOMEHIANNH M0 MPOBEIEHUIO 3aHATHIA

[IpenonaBanue Kypca npeanoisaraeT UCIoIb30BaHUE PA3IMYHBIX MEAArOTHUYEeCKUX Me-
TOJOB C MIPUMEHEHUEM JIEKIITMOHHO-CEMUHAPCKON CUCTEeMBI 3aHsTHi. [lmanupyeTcst BBINOI-
HEHHEe JabopaTOPHBIX paboT, 0OCYKIECHUE COOOIICHUI U JAOKIJIA0B YYAIIUXCS, TPCHUHTH -
paboTa ¢ TPEHUPOBOUHBIMU 3aJaHUsIMU U Koaudukatopamu B hopme EI'D, ncnons3zoBanue
UKT. Jlns mocTmkeHUs HEOOXOAMMBIX PE3YJIhTATOB TaK)Ke MPUMEHSFOTCS IIPUEMBI 110 pado-
T€ C TEKCTOM, HATJISIHBIMH IMOCOOMSIMU (TaOJIHUIIBI, CXEMBI, TIJIAKAThI, dJICKTPOHHBIC MOCO-
ous), Untepuer pecypcamu. [lepedriciieHHbIe METOIbI U MPHUEMbI TO3BOJIIOT Peaii30BbI-
BaTh MHIAUBHUYATbHBIN U AU HEPEHIIMPOBAHHBIN MOAXO0 K 00YUCHHIO.

OxugaeMble pe3yJibTaThbl:
B mporpammMe 3JIEKTMBHOTO Kypca IPUCYTCTBYIOT MEXIIPEIMETHBIE CBSI3U C MaTeMa-
TUKOH, (DU3HUKOM, UCTOPHUEN, YTO MO3BOJIIET CUHTE3UPOBATh LEIOCTHOE MPEACTaBICHUE 00



M3y4aeMbIX OMOJIOTHYECKUX 00BEKTax, aKTUBU3UPOBAThH MMO3HABATEIbHBIN UHTEPEC YUallluX-
Csl K Pa3IUYHBIM MPEAMETaM M CIIOCOOCTBYET MPOPECCHOHATBLHOMY CaMOOIPEAETICHHUIO TPU
BbIOOpE AanpHeimero ooyuenus. [lporpamma co3maeT yciioBus AJisi MOATOTOBKHU K BBITYCK-
HBIM 3K3aME€HaM MO0 OMOJIOTMH y4alluMcsl, TocTynarmuM 8-BY3bl ¢ n3yueHueM npeaMeroB
OMOJIOrMYECKOM HAPaBICHHOCTH.

Conep:kanue Kypca

BBenenue (1 yac).

Hcropusi BOBHUKHOBEHUSI T€HETUKU KaK Haykh. OCHOBHBIE OTKPBITHS FeHEeTUKU. Mme-
Ha YYEHBIX, BHECUIMX 3HAYUTEIbHBIA BKIIAJ B W3YYEHHUE T'€HETUKU M JIPYTUX IPOLIECCOB
KUA3HEICSITEIbHOCTH KJIETKU. [lepCreKTUBBI COBPEMEHHOTO UCIIOIb30BAHUS 3HAHUM T'€HETHU-
KU JUISl IPOMBIIIJICHHOCTH, MEIUIIMHBI U CEJIBLCKOTO XO03siMcTBa. [IepCrieKTUBBI UCIIOIb30Ba-
HUSI TOCTHKEHHUU NPOrpaMMBl: «I'€HOM 4eIOBEKay.

OcCHOBHBIC HOCUTEJIU HACJIEACTBEHHOCTH. JlejieHne KJ1eToK (4 yaca).

HacneactBeHHOCTh, M3MEHUMBOCTh. Buabl HacienctBeHHOCTU. [{uTtommazmatnueckas
HACJICJICTBEHHOCTD: TUIa3MUJHAs, IJIACTUIHAs, MUTOXOHApuUanbHad. [IposBienus pasznuu-
HBIX BHJIOB HACJICICTBEHHOCTH B PUPOJIE U UX 3HAUECHUE.

['eneTnueckue kapTbl. XpOMOCOMBI, ayTOCOMBI, T€TEPOXPOMOCOMBI. JIUTIIOUIHBIA U
raruiouHbeIN Ha0Opsl XpoMocoMm. DeHoTurl. AsuienbHble TeHbl. JIOMUHAHTHBIC U PEIIECCUB-
Hble TIpu3Haku. ['ameTsl. CxemaTuueckue 0003HAUYCHUS MPU PEIICHUN IT'eHEeTUYECKUX 3a/1ad,
npaBuia opopmieHUs.

CriocoObl JiefieHus1 KIETOK: MUTO3, Mei03, aMmuTo3. Pa3pl MUTO3a U Meil03a, CXOJICTBO
U OTJIMYUsl. 3HAYEHHUE MPOIECCOB JeNCHHs KIIeTKH. DopMyIibl MUTO3a U Meio3a. OcoOeHHO-
CTH TaMETOT€HE3€ Y PACTEHUMN U KUBOTHBIX. ONbUIEHUE U ABOMHOE OIJIOAOTBOPEHUE Y pac-
TeHui. JKM3HEeHHbIE LIMKJIbI CIOPOBBIX PACTEHUI, OCOOEHHOCTH Pa3MHOKEHHUSI BOJOPOCIIEH,
MXOB, MAITOPOTHUKOB, XBOIIEH, INIAYHOB. [[prMepsI pelieHus 3a1a4 1o JaHHOU TeEME.

3aKOHOMEPHOCTH HACJIE0BAHUS NPU3HAKOB, yCTaHOBJIeHHbIe I'peropom Mene-
JieM

(5 uacos).

Marematuyeckas oOpabOTKa JaHHBIX HAa OCHOBaHWUHU 3aKOHOB MeHnpens. [lonmHoe u
HETOJIHOE JOMUHUpoBaHuE. Bo3BpaTHoe ckpemuBanue. JUruOpuaHoe W MOJTUTHOPUIHOE
CKpEIIMBAaHNUE COCTABJIICHHE IPAPUUECKUX CXEM, MATEMaTUYECKHUE pacueThl. AJIbTEpHATHB-
HbIE TIPU3HAKU, THOpUIOTIOTUYECKH MeTol. PacueTsl ¢ ncnonbp3oBanueM perieTku [lennera.
3HaAKOMCTBO C dJI€MEHTaMU KOMOMHATOPUKH U MPOCTEHIITMMHU (POPMYJIaMH U3 TEOPUHU BEPO-
ATHOCTHU: TEOPEMA CIIOKECHUS BEPOATHOCTEN, TEOPEMA YMHOXKEHUS BEpOSATHOCTEN. [Iprmepsl
pereHus 1 opopMIICHUS 3a7a4 110 JaHHOU TeMe.

B3aumopaeiicrBue renon (4 yaca).

BzaumopencTBre ajiesibHbIX T€HOB. B3anMOAelCTBUE HEAJIEIIBHBIX TEHOB: KOMILIE-
MEHTApHOCTh, 3MHUCTa3, mojumMmepus. llneiioTpornHOCT M MOAMPUIMPYIOIIEE B3aUMOJCH-
cTBue reHoB.lIpumepsl perenust 1 opopMiieHHs 3a1a4 10 TaHHOM TeMe.

HacJsienoBanme npu3HaKkoB, ClHENJIEHHBIX ¢ M0J0M. ['eHeTHKa moJa (3 yaca).

Bapuantsl ompenenenusi mosna. XpoMOCOMHOE ornpenesnenue nona. HacnmemoBanue
MIPU3HAKOB, CIIETUICHHBIX C MTOJIOM, HACJIEICTBEHHBIC 3a001€BaHU.

CuenieHue reHOB M KpoccuHIroBep. I'enernueckue kaptol (4 yaca).

3akon T. Moprana, onbIThI ¢ 1po3odunamu. KpoccuHroBep, MPOIEHT KPOCCHHTOBEDA.
I'pynnbl cuemiennsi. OCHOBHBIE TTOJIOKEHUSI TEOPUHU XPOMOCOMHOM HaclieICTBEHHOCTH. ['e-



HETWYECKass KapTa XpOMOCOMBI, MOpranuibl. [Ipumeps! pemieHuss u opopmiaeHus 3amad mo
TAaHHOU TeMeE.

AHaJIM3 poaocIOBHOMH (2 yaca).

CocraBneHue poJIOCIOBHON U ee Tpaduueckoe m3oOpaxeHue. ['eHeTHUeCKuil aHaIN3
NOJIyYEHHBIX JaHHbIX. HaclienoBanme ayTOCOMHO-IOMHHAHTHOTO IpU3HAKa. AYTOCOMHO-
pereccuBHOE HacienoBaHue. PerieccuBHbId X-CIENIEHHBIN TUN HAacaeAoBaHuA. [JoMuHaHT-
HbIM X-CIIETJIEHHBIN TUI HaclieloBaHUd. Y-ClieIUIeHHOe HacienoBanue. llpumepsl perieHus
1 oopMIICHUS 33724 110 JaHHOU TeMe.

N3menunBocTH. MyTallMOHHASI MK3BMEHYUBOCTH (4 Yaca).

OCHOBHBIE THUIBI U3MEHUYMBOCTH. JIMCKpETHBIE WJIM KaYECTBEHHBIE NIPU3HAKHU, HETIpPE-
PBIBHBIC WJIM KOJWYECTBEHHBbIC NMpu3Haku. Hopma peakmuu. MoaudukannoHHas U3MEHYH-
BocTh. CBo¥icTBa MOoaMbUKamuii, cTaTucThKa. [locTpoeHne BapranmonHon kpuBoid. Hacmen-
CTBEHHAsi U3BMEHYUBOCTD, CBOMCTBAa. KOMOMHATUBHAS M3MEHYUBOCTh. MyTallMOHHAsI U3MEH-
yuBOCTh. [Ipmumnbel Mytanui. Knaccudpukanus u cBoiictBa MyTanuil. ['eHHble MyTanuu.
XpoMocoMHbIe MyTaluu. ['eHoMHbIe MyTaruu. [IpumMeps! pereHus u opopmMiieHHs 3a/1a4 1o
JTAaHHOU TEME.

I'enernka nmomyasiumi (2 yaca).

I'enodonn. I[lanmukcuu. 3akOH TEHETHYECKOTO paBHOBecusi Xapau —BaitnOepra.
VYcnoBus cylecTBoBaHUSL B MPUPOJIE UaeanbHoM nomyssiuu. IIpumepst perenus u opopm-
JIEHUS 3a]1a4 10 TaHHOU TeMe.

MouJiekyJisipHasi 0M0JI0THMsI M TeHeTHKA (5 yacoB).

KommiemeHnTapHOCTh, perukanus. ['enernueckuid koa. CBOMCTBa FeHETUYECKOTO KO-
na. Peakunu matpuyHOoro cuHtesa. TpaHckpunuus, TpaHcisinus. [Ipumepsl peuienus u
oopMIIeHus 3a/1a4 MO JaHHOU TeMe.



:KaHeHHapHOTEMaTquCKOCHHaHHPOBaHHe

Ne Tema 3aHATHSA 2 Tun 3anaTus DJIeMEeHTBI CO/IEPKAHUS Bup
4 ®opmbI U BU] KOH-
Z NeSITeJIbHOCTH TPOJIS
0 u3Me-
S puTen
=z
Beenenne. 1 O6oOmwarommit | OcHOBHBIE OTKpHITHA reHeTH- | JloKia-
ceMuHap (akTya- | k. MIMeHa y4eHbIX, BHECIIHMX | IbI
JU3aIys 3HaHUW) | 3HAYUTEIbHBIN BKJIaJ B U3Y- yya-
YEHUE TEHETUKU U IPYTUX UXCS
MPOIIECCOB KUZHEACATEIHHO-
CTHU KJIETKU. [lepcrieKkTuBbI
COBPEMEHHOT0 UCIOJIb30BA-
HUS 3HAHUW TEHETUKH IS
MPOMBINLJIEHHOCTH, MEIUIIH-
HbI U CEJILCKOT'O XO3S5I1CTBA.
[TepcrieKTUBBI KCTIOJIH30BAHUS
JOCTUKEHUN IPOrPAMMBI:
«I"eHOM 4YeToBEKay.
Bunasr nacnen- 1 OoOoOmmaronii | Buasl HaciIeICTBEHHOCTH: Jlokna-
CTBEHHOCTH: cemuHap (aKTya- | [UIa3MHIHASL, UIACTH/IHAS, 1Bl
MJIa3MUIHAs, mu3anms 3HaHWi) | MUTOXOHAPHATBHAS, ANEPHAS. | yuyy_
MJIaCTUTHAS, X
MUTOXOHAPHU-
anbHas, aaep-
Hasl.
DopmyJIbl MU- 1 | O6obmarommii | Muros, meiio3, amutos. JKuz- | [Ipak-
TO3a ¥ MeHOo3a. ceMHUHap HEHHBIE [TUKJIbI CIIOPOBBIX TUKYM:
OcobennocTu pacTeHuii, 0COOEHHOCTH pas-
JTaloB Aenc- MHOEHHUS BOJOPOCIIEH, MXOB, pettie-
HIA IICTIH. MarOPOTHUKOB, XBOIIIECH, HHC 3a-
IJIayHOB. Aat.
Pemenune 3amau 1 TPECHUHT JII/IHJIOHJIHBIP’I Ha60p XPOMO- HpaK—
Ha OIIpeAcIIC- COM, TaIrJIOUIHBIN HAOOpP XPO- | TUKYM:
HUE KOJINYe- MOCOM.
ctea JJHK u pemie-
XpPOMOCOM B HUE 3a-
KJIETKE. nau.
Pemenne n 1 | Tpenunr DopmMyJIbI AECNEHUSA, UCITIONb-
oopmiIeHHE 3yeMbI€ TIPU PEIICHUU 3a/a4. Cano

I'CHCTHYCCKUX




3amad. CTOS-
TEJIbHaA
pabora,
penie-
HUE Ba-
puaH-
TOB 3a-
TaHUH
El'D
1-3 3aKOHBI OGobmarommii | 3akoH exuHOOOpas3ys, 3akon | [Ipak-
Mennerns. Ma: CeMuHap (aKTya- | pacCIUEIUICHHs, 3aKOH HEe3aBU- | THKYM:
TCMATHHICCKIH AM3alnys 3Ha- CHMOTI'0 HACIIE0BaHMS TIPH-
aHaJTIs 1aH- HUHN). 3HAKOB, peuierka [lennera, pette-
HBIX. JIEMEHTBI TEOPHH BEPOSTHO- | HAC 387
CTH. Adt.
AHanusupyro- O6oOmaronmii | [TonHoe u HenonHoe foMuHK- | [Ipak-
HICC CKPCIIn- ceMuHap (aKkTya- | poBaHHUE, aHATM3HPYIOIIEE TUKYM:
BaHue. MaTve- JIU3AIUS 3HA- CKpELIMBAHUE - MEXaHU3MBI
MaTHYECKHUHU i), MPOTIECCOB. peme-
aHaJIN3 JaH- HHUE 3a-
HBIX. nad.
I[I/IFI/I6PI/II[HOC CI/ICTeMaTI/IBaHI/IH Mexaans3mbl I[I/IFI/I6pI/II[HOFO u HpaK-
U IIOJINIru- 3HAHUU HOJ’II/II‘I/I6pI/II[HOFO CKpelBa- TUKYM:
OpuaHoe HUsl. PacueTsl no pemerke
CKpELIBaHUE. MMenHeTa. peme-
Pacuersl ¢ uc- HHUE 3a-
I10JIb30BAaHUEM nad.
peurerku [len-
HETa.
3HAKOMCTBO C Cucrematusanus | Teopust BeposTHOCTH: Teope- | [Ipax-
SJIECMCHTAMH 3HAHUU Ma CJIOKCHHUS U YMHOKCHUS THKYM:
K0M6HH3T0PE’I' BEPOSITHOCTEH.
KM U IPOCTEM- penie-
muMu GopMy- HUE 3a-
JIaMH U3 TEO- nad.

pUU BEPOATHO-
CTHU: TeOpeMa
CJIO’KEHHS Be-
POSITHOCTEN,
TeopemMa
YMHOXEHUS
BEPOSTHOCTEM.




10 HpI/IMepBI pe- CI/ICTeMaTI/IBaI_[I/IH CDQpMy_]]},I JUIA peuIeHus 3a- Camo-
ICHHS U 3HaHUU na4, cxeMbl 0hopMIICHUSI. CTOS-
oopmiieHus TeJIbHAsA
3aJ1a4 1o JaH-

A A pabora

HOH TeMe.

peliie-
HHE Ba-
puaH-
TOB 3a-
TaHUH
EI'D

11 Kommiiemen- CCMI/IHap- KOMHHGMGHTapHOCTI). O11u- Jlokna-
TapHOCTA. M3y4CHUE HOBOTO | cra3. [lonmumepusi. Jbl
Onucras. [To- MaTepHaa. yua-
JUMEPUSL.

IIMXCS

12 [Tneitorporn- Cemunap- ITneitorponHocTs U Moaudu- | Jokia-
HOCTBh U MO~ M3YYCHHUE HOBOT'O | [IUPYIOLIECE B3aUMOJECHCTBUE | [Ibl
‘bHHI/IPYIOIVHee Marepuana. T'€HOB. yda-
B3aMOJICH-

X CS
CTBHE TCHOB.

13 [Tpumepsl pe- TPEHUHT DopMyJIbl 1JIsl pELICHUs 3a- IIpak-
ICHUS 1 Ja4, cXxembl 0(hopMIIEHUS. TUKYM:
odopmiIeHUS
3aJ1a4 110 JIaH- petie-
HOH TeMme. HUE 3a-

Jad.

14 HpI/IMepBI pe- TPCHUHT q)()pMyJ]H JUISL pelleHus 3a- Camo-
IICHUS 1 Ja4, CXeMbl 0(hOpMIICHHUS. CTOSI-
odopmieHust TeJIbHAs
3a71a4 110 JIaH-

o a paGora

HOU TeMe.

peliie-
HHE Ba-
pHuaH-
TOB 3a-
aHuM
ETD

15 BapuanTsl O6o0maromui [Tonossie xpomocomsl. [Tpu- | [Ipax-
ONpCaACICHUA CeMHHap. 3HAaKH, CLICHJICHHBIC C ITIOJIOM. | THKYM:
rosia. Xpomo- Turnel onpeneneHus moJa.

COMHOE OTIpe- peliie-
JIeJICHHUE T10J1A. HHE 3a-




Jad.

16 Hacnenosanue O06oO0maronmi TTosoBBIE XPOMOCOMBI. HpH_ HpaK—
IIPA3HAKOB, ceMUHap (aKTya- | 3HAKH, CLICIUICHHBIE C I0JIOM. | TUKYM:
CIICILICHHBIX. C JIM3aITUs 3HA- HacnenctBenubie 60JIE3HU.

II0JIOM, Hnif). perie-
HacJIeICTBEH- HHE 3a-
HbIE 3a00J1€Ba- nau.
HUSL.

17 IIpumepsl pe- TPEHUHT DopMyIIBI IS PEICHHS 3a- Camo-
MCHAA 1 nad, cXxeMbl 0(hOpMIICHUSI. CTOS-
oopmiieHus TelbHAS
3a71a1 110 JaH- pabora
HOU TeMeE.

perie-
HHC Ba-
puaH-
TOB 3a-
JIaHUH
EI'D

18 3akoH T. Mop- Cemunap- Kpoccunrosep, rpynnsl cuen- | [Ipak-
raHa, OMBITHI C H3Yy4CHHUC HOBOI'O | JICHHUA, 3aKOH CLCIUICHHOTO TUKYM.
ApO30QHIaMH. MaTepuana. HACJIEI0BAHUS NTPU3HAKA.
Kpoccunrosep, perie-
IMPOICHT KPOC- HUE 3a-
CHUHTOBEpa. Jad.

19 ['pynnel cuen- Cucrematusanus | KpoccuHrosep, rpynmsl cien- | [Ipax-
neHus. OCHOB- 3HAHUHN JIEHUS, 3aKOH CLEIIEHHOTO TUKYM:
HBIC ITOJIOJKE- HACJIENOBAHUS [TPU3HAKA.

HUS TEOPUU perie-
XPOMOCOMHOM HHUE 3a-
HACJIEICTBEH- nad.
HOCTH.

20 I'eneTnueckas O0o061arommn I'eHeTHUECKNE KAPThI ITpak-
KapTa XpoMo- CEeMHHap. TUKYM:
COMBI, MOpTa-

150501058 pere-
HHE 3a-
Jad.

21 HpI/IMepBI pe- CI/ICTeMaTI/IBaI_[I/IH CDQpMy_]]},I JUIA peuIeHus 3a- Camo-
IICHUA 1 3HAHUH aad, CXeMbl 0(hOPMIICHHSL. CcTos-
odopmIIeHUS TeNbHAS
3a7a4 10 JaH- pabora

HOU TEME.




perie-

HHE Ba-
puan-
TOB 3a-
JIAaHUM
ETD

22 CocraBiieHue O6o6maronmi PonocnosHas. 'eneanornue- | IIpak-
POAOCIIOBHOM 1 CeMUHap. ckoe npeBo. [Ipobana. CuOChl. | THKYM:
ee rpadue- Cucrema ycI0BHBIX 0003Ha-

CKOe n300pa- YeHHii Ha KapTe POOCIOBHOM. | PO e
)keHue. I'ene- HHE 3a-
TAYECKUM aHa- a4
73 TIOJTy4YEH-

HBIX JAHHBIX.

23 Hacnenosanue O6o6marommit Tums! HacIEJOBAHMUSL. ITpak-
ayTOCOMHO- CeMHUHap. THKYM!
JIOMUHAHTHOTO
IIPU3HAKA. petre-
AyTOCOMHO- HHUE 3a-
PELIECCUBHOE aq
HacJICJIOBaHHE.

PerieccuBHEBIN
X-CIIeTUICHHBIN
THUII HACJIE0-
BaHus. Jlomu-
HAHTHBIN X-
CLICTIJICHHBIN
THII HACJIE0-
BaHHA. Y-
CLICTIJICHHOE
HacJie10Ba-
Hue.l Ipumepsl
pelieHust u
odopmIIeHUS
3aJ1a4 1o JaH-
HOHU TEME.

24 OCHOBHBIE TH- 0606I_H3,IOH.II/II\/'I TUIBI U3BMCHYNBOCTH. HopMa HOKJ’I&-
IIbI K3MCHYH- CEMHHAp, BBEAC- | peakiuu. MoaudukanuoHHas | Ibl
BocTH. Jluc- HHE B IIPAaKTHYe- | U3MCHYMBOCTb. y4a-
KPETHDIC HITH CKYIO ICATEIb- HXCA
KauyeCTBCHHEBIC
IpU3HaKH, He- HOCTD.

MpEPHIBHBIE

WJIA KOJINYe-
CTBEHHBIE MPHU-
3Haku. Hopma




peakunu. Mo-
TuUKalOH-
Hasi U3MEHYH-
BOCTb.

25 CBoiicTBa MO- ITpakTyeckas Bapuanmonnas kpusas. Hop- | IIpak-
ILI’I(bHKaHI/H?I, pa60Ta. Ma peaKInu. TH4YEe-
CTaTUCTHUKA. cKast
[TocTpoenue .

. pabora:
BapUallMOHHOU
. «ITo-
KkpuBoil. JIabo-
paropHas pa- ¢Tpoc-
oora. HUE Ba-
puanu-
OHHOM
KpH-
BOW».

26 Hacnencrsen- 060611121}01111/1171 Hacnencrsennas nameHuu- I[oma—
Has N3SMCHYH- CEMMHap. BOCTb, cBOiicTBa. KoMOuHa- Abl
BOCTB, CBOM- TUBHAsI U3MEHYUBOCTb. yda-
ctBa. KombOu-

UXCS
HATUBHAsI U3-
MEHYUBOCTb.

27 MyTtanuoHHast O0o0maromui MyTanuoHHas n3MeH4uBOCTh, | JOoKia-
U3MCHYHBOCTb. CEMMHap. ITpnunner myTanyii. Kiaccu- | bl
HPH‘{HHH My- (duKalus u cBOCTBa MyTa- y4a-
TaI(IbHH' Knac- . Tennbie MyTarma. Xpo- | mmxcs,
cudukanus u

KAl MOCOMHEIE MyTauuu. ['eHOM- | tecTu-
CBOMCTBA My-

- HbI€ MYTallUU. -
tanui. I eHHBIC yrat posa
MyTaIlHH. HHC.
XpOMOCOMHBIE
MyTtauuu. I'e-

HOMHbBIE MYyTa-
uuu. [Ipumepsl
peuieHus u
odopMIICHUS
3aJ1a4 1o JaH-
HOM TEME.

28 ['enodonz. Cemunap- Ienogonn. [Tanmukcun. 3a- | [Ipax-
[TaHMUKCHH. U3Yy4CHHUC HOBOI'O | KOH TCHCTUYCCKOIO PaBHOBE- | TUKYM!
3aKOH TeHeTH- MaTepuaa. cust Xapau —BaiinOepra. e-

- enle-
HECKOrO paB aNbHAs OIS, P
HOBecHs Xap- HHUE 3a-
A — a4y

Baitn6epra.
YcnoBus cy-




mECTBOBAHMA

B IIPUPO/IE
HUaeaIbHOM I10-

MYJISITUN.

29 [Tpumepsi pe- Cucremarusanus | Pemenue u opopMiIeHHUE 3a- Camo-
HICHUA 1 3HAHUU Jady. CTOSI-
odopmIIeHUS TelbHAS
3aj1a4 10 J1aH- pabora
HOH TEME.

perie-
HHE Ba-
pHUaH-
TOB 3a-
JTIaHUHI
EI'D

30 Kommnemen- O0o061aronmn JHK, PHK, nykneotus, kom- | [Ipak-
TapHOCTbH, PC- ceMuHap (aKTya- | [JIEMEHTapHOCTb. THKYM:
IUTVKAITHA. }“e— JIM3aITUs 3HA-

HETHIECKHit Huid). pere-
kox. CBoucTBa HUE 3a-
F€HETUYECKOTO naq
Koja. Pemenune

3a7a4 1o

TPUHITAITY

KOMILJIEMEH-

TapHOCTH.

31 Pemrenune 3amau OO0oOmaronmii IIpasuna Yapradpda, nykneo- | [Ipak-
IO MpaBHITy ceMHuHap (aKTya- | THBL. TUKYM:
Hapradoa. Nu3aLys 3Ha-

Pacuer xomnu- . pere-
YeCTBA HYK- HHE 3a-
JIEOTHIOB B nad.
JAHK, nnuHbl

MOJICKYJIBI

JIHK.

32 Peakiuu mart- O06o0matomuit Tpanckpurnus, Tpancusanus. | [Ipak-
PUYHOTO CUH- ceMuHap (aKTya- THKYM:
Tesa. Tpau- NU3aIus 3Ha-

CKPHIIIIHS, Hmif). pere-
TPaHCIISALIHS. HHE 3a-
Pemenue 3anay nay

10 TaOJIUIIE

TeHETUYECKOTO

KoJa.

33 [Ipumepsr pe- Cucremarusauus | Tpanckpumiys, Tpancasauus. | Camo-
IICHUS U

CTOA-




oopMIeHUs 3HAHWUU, TPEHUHT TenbHas
3aJa4 I10 JaH- pa6OTa.
HOH TEME.

34 [Tpumepsi pe- Cucremarusanus | Tpanckpumuus, Tpancasmus. | Camo-
HICHUA 1 3HAHUUW, TPECHUHT CTOSI-
odopmIIeHUS TeNbHAS
3a71a4 110 JaH-

HOII[?I TeMe.II pabora
perie-
HHE Ba-
puaH-
TOB 3a-
JTaHUU

EI'D




CTpykTypa nporpamMmmabl

[Iporpamma BKJIFOYAET TEOPETUUCCKUN MaTEpHaI 10 FT€HETUKE U MOJICKYJISIPHON OMOJIOTHH,
00bEIMHEHHBIN B CO/IEpKATENIbHBIC OJIOKU B CIIEIYIONICH IMOCIeI0BATCIbHOCTH:
OcCHOBHBIE HOCUTEIIM HACJICACTBEHHOCTH. JleIeHne KIETOK
3aKOHOMEPHOCTH HaClEOBaHUS TPU3HAKOB

B3aumopeiicTBue TeHOB

HacnengoBanue npu3HakoB, CLICTJIEHHBIX € ITOJOM. ['eHeTHKa mnoja
CueruieHre reHOB U KPOCCUHTOBED. | e HEeTUUeCKUE KapThl

AHanu3 poJI0CIOBHOM

N3menunBoCTh. MyTalimoHHast U3MEHYUBOCTh

['eneTnka nonynsauun

MonekymsipHas OMOJIOTHS U TeHETHKA
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