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ABTOpBI IPOrpaMMBI:

l'oBopyxuna Anena AmaronbeBHa, m.0.H., HOLeHT, mpodeccop Kabeapsl
Moponoruu u ¢pusnonoruu Cypl'V;

Manpues Bukrop IlerpoBuy, k.6.H., TOLEHT, ZOUEHT Kadeapsl MOPDOIOrHH 1
¢usnonorun Cypl'V;

Kpaiiaik Bukropus BHKTOpPOBHa, K.X.H., CTapmIuii HpeIofaBaTes Kadenpsl
xumuu Cypl'y

Camoiinenko 30 AmHaTonbeBHa, K.G.H., JOIEHT, IpEOJaBATEb Kadenpsr
OUONOTHH ¥ OHOTEXHOIIOTHHY;

Capanynbuesa Exarepuna CepreeBHa, accucTeHT KadeOpbl GHOJOTHH U
OMOTEXHOJIOTHH;

IIpoBoposa Onecst BnagumupoBHa, cTapiuuii npernogasatens Kadeapbl SKOIOMHHA
U Onodusukw,

BonoxoBa Mapuna AHaTosbeBHa, CTAapLIHil IPEIOAaBaTENb Kadeaphl SKOIOTHH 1
Onopu3KKH;
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%/E.C. Turapenko
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CormnacoBaHo:

HupekTop PernoHansHOT0 MOJEIBEHOIO
LlenTpa KomONHUTENBHOTO 06pa3oBaHus
Heteii XaHThI-MaHCHIICKOTO aBTOHOMHOTO
okpyra — HOrpsr




IHosicHuTeLHAS 3amMHCKA

BBenenne:

BrisiBiienne, CompoBOXAEHHE U IOIIEPKKA ONAPEHHBIX JETel SBISIOTCS
NPHOPUTETHHIMU HANPABJICHUSIMU [IESATELHOCTH CHCTEMBI 06pa30BaHus, KOTOPHIE
MOTYT OCYIIECTBJIATHCS MOCPEACTBOM OPraHU3aLUU MPOTPaMM JOMOIHUTEIHLHOTO
00pa3oBaHusl, SBIAIOMMUXCA OIHAM M3 CIOCOBOB MOCTPOCHHS UHIMBUIYaTEHOM
00pa3oBaTeNbHOMN TPAEKTOPUH OJJAPEHHBIX JETeil.

IIporpamma mpeqHasHaueHa Ui W3yYeHHs CTapIIEKIACCHUKAMH OCHOB
CHHTETUYECKOH OHOJIOTMH, OIHMM M3 WHCTPYMEHTOB KOTOPOH SBJISETCS
TEXHOJIOTUS. T€HOMHOIO penakTUpoBaHHs. OTpacib I'€HETHKH M OHOMEIMIIMHEL
aKTHBHO pa3BUBAeTCA, 3TO — OJHA W3 CaMBIX MEPCIEKTUBHBIX OTpaciei,
AEMOHCTPUPYIOIIMX HENPEPBIBHOCTh B H3YYEHHH B3aUMOCBA3M (DH3MYECKHX,
XMMHYECKMX M OHMOJIOTMYECKMX  3aKOHOMEPHOCTEH,  CIOCOOCTBYIOLIHX
(hOPMHUPOBAHHFIO HAYYHOT'O MBIIUIEHHS U 00BEKTUBHOMY MOHUMAHHUIO KU3HEHHBIX
ABICHUH M TIPOLECCOB HApPYIIEHHS IKU3HENESTENIBHOCTH OpPraHU3MOB BCEX
MacmTaboB.

IIporpamma cocoGCeTByeT NpodecCHOHAIBHOM OpHEHTAIINN 06y AIOIIHXCS,
YTO B IOCIEAYIOMEM O0eCeduT pasBUTHE MPOM3BOJCTBA, HAYKH M CO3IaHHUE
HOBBIX TexHonorud. ConepxaHue IIPOrpaMMbl BKIIOYAET MaTepHallbl, He
TIOJy4HBIIHE CBOE OTpaXKeHHE B 001€00pa3oBaTeNbHOM MporpaMMe, TeKIIUOHHbIE
¥ CEMMHApPCKHe 3aHSATHS, 3811a491 U TECTBI, KOHTPOJILHEIE BOIIPOCHL.

1.1. IIporpamma pa3pa6oTaHa B COOTBETCTBHH CO cJIeAYIOIIHMH
HOPMaTHBHO-NIPABOBBIMH AKTAMH:

e @enepanbHBIM 3aKk0HOM Poccuiickoit ®enepamun ot 29.12.2012 No
273-03 «O6 obpaszopanuu B Poccuiickoit Denepanym»

- VYkaszom Ilpesunenta Poccuiickoit ®enepanuu or 07.05.2024 N 309
«O HalMOHAIBHBIX LeNAX pa3sButus Poccuiickoit Menepanuu Ha nepuox go 2030
rojia ¥ Ha repcrnexkTuBy a0 2036 rogay;

= Ykaszom IIpesusenta Poccuiickoit ®eneparnyu ot 2 mrons 2021 r. Ne
400 «O crpaTerun HarmoHAIBbHOMN Ge3onmacHocT Poccuiickoii Denepanumy;

= Ykasom Ilpesuznenta Poccuiickoit @emepanun ot 28.02.2024 Ne 145
«O CrpaTerun Hay4YHO-TEXHOJIOTHYECKOTO pa3BUTHS Poccuiickoit Oenepaunny;

b Ykazom Ilpesunenrta Poccuiickoit ®enepanun ot 07.05.2018 No 204
«O HalWOHANBHBIX LENAX M CTPATerMYecKHx 3ajavax pasButus Poccuiickoit
®enepauuu Ha nepuox 10 2024 roxay;

= Vkasom Ilpesunenta Poccuiickoii ®enepanuu ot 09.05.2017 Ne 203
«O Crparerun pa3sBuTHs HH)OPMAIIMOHHOTO obImecTBa B Poccuiickoit ®eneparuu
Ha 2017 - 2030 rogsm»;

— Pacriopsikenuem IlpaBurensctBa Poccuiickoit ®epeparmu ot
31.03.2022 Ne 678-p «O6 yTBepixaeHun KoHUENIuY pa3BUTHS HOIONHUTEIEHOTO
obpasoBaHus JleTel ¥ INpPU3HAHMM yTPATUBLIIUM  CHIIY Pacnopspxenus
Ilpasutensctsa PO ot 04.09.2014 Ne 1726-p»;



- ITocranosnennem IlpaBurenscTBa Poccuiickoit @enepay 0T
18.04.2016 Ne 317 «O peanmsammi HauuoHANBHOM —TeXHOIOHYECKOR
MHUIMATUBED;

= Pacnopssxennem  IlpaButensctBa Poccuiickoit Qenepatun oT
29.05.2015 Ne 996-p «O6 yrBepxnenuu CTpaTerdy pasBATHS BOCIIMTAHHS B
Poccuiickoit @enepanunu Ha nepuox 10 2025 roxay;

- IIpukaszom MunucTepcTBa pocBemmenus Poccuiickoi Denepanuu ot
27.07.2022 Ne 629 «ITopsmox OpraHU3allii U OCYIIECTBIEHUS 00pa30BaTeIbHOI
ACATEPHOCTH 10 IOTIONTHUTENIBHBIM 0011€00pa30BaTeIEHEIM IPOrPaMMaMy;

- IlpukasoMm MuHHCTEpCTBA HAYKH M BBICIIETO o0pazoBaHus
Poccuiickoli  @eneparur u  Munucrepcrsa npoceemiennss  Pocculickoii
®enepanun ot 30.07.2020 Ne 845/369 «06 yTBepxaeHun Ilopsiika 3auera
OpraHU3alKeH, OCYIIECTBIMOWEH 00pa30BaTENbHYIO AESTENFHOCTD, PE3yIETATOR
OCBOEHHS 00Y4aIOUIMMUCH YIeOHBIX IIPEAMETOB, KYPCOB, JUCLUILTHE (Moxyseit),
NPaKTHKH,  NOMOJHUTENBHBIX ~ 00pa3oBAaTENBHBIX  [POrPaMM B APYTHX
OpraHU3alMAX, OCYLIECTBIMIOWMX 00pa30BaATENBHYIO EATENEHOCTEY,

= IlpukazoMm MuHHCTEpPCTBA HAYKM M BBICLIEO 00pa3oBaHus
Poccuiickoii  ®enepamu  u  MunucTepctBa  mpocBemenus  Poccmiickoit
®enepaunu ot 05.08.2020 Ne 882/391 «O6 opraHmsauuu u OCYILIECTBIIEHHH
00pa3oBATENBHOM  NEATENBHOCTH  [PU  CEeTeBOH  (hopme peanuzanuu
00pa30BaTeNbHBIX IPOTPAMMY;

- HocraHoBnenvem @enepanbHOl ciy®Gbl Mo Ham30py B chepe
3aLIUTHI TIpaB roTpebuTenei u Ginarononyuns denoseka ot 28.09.2020 Ne 28 «O6
yIBepXaeHun  canuTapHeix  mpaBun  CII  2.43648-20  «CaunwmTapHo-
SMHUIEMUOJIOTHYECKHE TpeDOBaHUs K OpraHU3al|sM BOCIIUTAHHS.

1.2. HanpaB/IeHHOCTB: €CTECTBEHHO-HAYYHAs.

1.3. AKTyaJIbHOCTB IPOrPAMMBI;

B ycioBuSX WCIONHEHHs 3aa4 10 JOCTIIKEHHIO TEXHOJIOTHIECKOIO
CYBEpCHUTETa OIHUM U3 Haubolee aKTyalbHBIX HANpPaBICHUH SBISLETCS
NOArOTOBKa KaZpoB B 00JacTH ONEPEKAIOIEr0 pa3BUTUS TEHETUKH MU
FEHETHCCKUX TEXHOJIOTHMH. OpHUEHTHPOBAHHOCTH IIPOrPAMMBI Ha MOJATOTOBKY
WKO/IbHUKOB K HauwonanbHo# Texmonormueckoit omummuane (HTO) mo
npopumo «['eHOMHOe penakTHpOBaHWE» SBISETCS OLHAM M3 BAKHEHIIMX
MHCTPYMEHTOB B 00nactu TpaHchopMalmn 06pa3oBaHHsS U MpoQOpHEHTALHH
IIKOJIbHUKOB B 9TH IE€PCTIEKTUBHEBIE TSI CTPAHB! ¥ PETMOHA HAIPABJIEHHUSL.

1.4. Ilens nporpamMmel:

IlogrotoBka  oOywarommxcss Kk  HanuoHampHOM  TEXHOIOTHYECKO
OIMMIIMaze 110 npoduimo «I'eHOMHOe peJlakKTHPOBaHKE», OCBOSHHE HEOOXOMMMBIX
NPEAMETHBIX 3HAHWIM ¥ BOBJIEYEHHE HX B paboTy Hal TEXHOJOTHYECKAMH
npuoputeTamu HanoHanpHOH TEXHOIOTHYECKOH MHUIMATHBEI IS JTMYHOCTHOM
camMopeanu3aly ¥ IpopecCHOHATFHOTO CAMOOIpeeIeHHUS.

3apaum nporpamMmei:

- chopmupoBaTh 06beM TEOPETUIECKUX 3HAHUIT 10 GHOJOTMH, XHMUM
1 MH(OPMATHKE, HEOOXOAUMBIX 1St yuacTus B HTO;



~ BBIpa0OTaTh INOHUMaHWE (YHIAMEHTAIBHBIX 3aKOHOB Ouonoruu,
XAMUH, UHOOPMATHUKHY;

- Hay4UTb pellaTh 3a/a4i, OTHOCSINUECS K CHHTETUYECKOH GHOIOTHH,
TEXHOJIOTUSM YTIPABICHHSA CBOUCTBAMH OHONOIHYECKUX OOBEKTOB;

- OpraHU30BaTh IPAKTUYECKYI0 U HCCIEAOBATENBCKYIO AEATEIBHOCTD
o0y4arommxcs;

- IIO3HAKOMUTH C HHCTPYMEHTaMH OHOMH(OPMAIIHOHHOTO aHAH3a,

- Hay4YHTh I10JIb30BAThCS HA0OPaMU PEaKTHBOB Pa3sHBIMHU CIIOCO0aMH, B
Pa3HBIX COYETAHMSIX;

- COCOOCTBOBAaTh PAa3BUTHIO HABBIKOB IIPAKTHYECKOTO IPHMEHEHHMS
METO/Ia FEHOMHOTI'0 peIaKTHPOBAHU;

- PasBUTh yMEHHE paboTaTh ¢ IMTEPATYpPOil U IIOUCKOM HH(BOPMALIHH B
MHTEPHETE Ha CIEeLUAIN3HPOBAHHBIX CalTaXx;

~ Hay4qWTh aHAIM3MPOBATH IMOJYy4EHHEIE B XOJE JKCIEPHMEHTOB
pe3yJIbTaTEL

1.5. OranunrenbHas 0c0GeHHOCTH POrpaMMbI:

IlporpaMma  HampaBieHa Ha pemeHme  3ajad, CTUMYJTUPYIOIIHX
CTAaHOBJICHMC  HCCIIENIOBATENECKUX  HABBIKOB,  IIPaKTHYeCKoe  oOydeHHe
o6yJaromuxcs MeToaaM MOJIEKYIAPHOH GHOIOTHH.

['o70BO# LMK MPOrpaMMBI BKITFOYAET CHCTEMY MOLYIIEH, CIIOCOOCTBYIOIIMX
IJIAHOMEPHOMY Pa3sBUTHIO Y 00Y4YarOIMXCsl KOMIETEHIUHA  HeoOXOMUMBIX I
yuyactHs Bo Bcepoccuiickoii MEXIUCIUIIMHAPHON ONIMMIIHALE IIKOJIBLHUKOB
«HannoHanbHOM TeXHOMOTHYECKON ONUMITHATEY.

OHnalH-MOIyIM TIPOrpaMMBbI PEATU3YIOTCS C MOMOLIBI0 BHIEOXOCTHHIA,
OOyuaromuiicss CMOMET peaM30BBIBaTh CBOH 0OPa30BaTENbHEIN [poiecc B
cBoboaHOM rpaduke, B M060e yao6HOE ISl Hero BpeMs. Moaynu DOCTYIIHBI 10
NPUBATHOH CChUIKe, Oe3 perucrpamuu. OOpaTHast CBS3b OCYIIECTBISETCS B
UHIWBUAYAJIbHOM TIOpSAIKE, CAaMOCTOsATENbHAs paboTa W B3auMOIEiCTBHE C
NpEeroAaBaTeNIeM OCYIIECTBIISIETCS B QJIEKTPOHHOM 06pa3oBaTeNbHOI cpere.

OuHBlE MOIYTM TNPOrpaMMBEI  SIBIAIOTCS KOMILIEKCHBIMU ¢bopmaTamu
(MHTCHCHBAMH), PEATU3YIOTCS B OYHOM W THOPHUIHOM dopmarax, comepikaT
IIpaKTHYECKHe 3aHATHUS B YCIIOBHUSAX naboparopwii Cypryrckoro
TOCYNapCTBEHHOTO ~ YHHBEPCHTETa II0A HACTABHMYECTBOM  INPOdeccopcKo-
NPenoaaBaTebCKOTO COCTaBa U CTYIEHTOB.

1.6. AapecaTt nporpammai:

Iporpamma paspaGorasa st o6ydaromuxcst B Bospacte 14-17 jer (8-10
KJIACChl), MOTHUBHMPOBAHHBIX HA [MOIYYEHHE IIOBBIIEHHBIX 00pa3oBaTenbHBIX
Pe3ynbTaToB, y4acTue B omumnuane HTO npoduns «I'eHOMHOEe penakTHpoBaHHE)
¥ IUIAHUPYIOUIMX MOCTYIVIEHHe [0 MporpaMMaM BBICIIEr0 00pa3OBaHHs
€CTECTBEHHO-HAYYHOW U MEAULIUHCKOH HAIPaBIEHHOCTH.

HanonuseMocTs rpymnn B onnait Momyisx no 100 yenosex.

Harnonusiemocts rpynn va «Murtencusax 1.0 u 2.0» - 15 genosex.



1.7. O6bém mnporpammpl: 260 akageMUdYecKHX 4YacoB Ha IPOTSKEHUH
ogHOro ydebHoro rona, 520 axaJeMHYeCKHX 4YacoB Ha NPOTSKEHUH JBYX
y4eOHBIX JIET.

1.8. ®opma u pexxum 3aHATHIL:

3aHSTUS IPOBOIATCS:

- B 0YHOM (hopmarte, o mporpamme 6a30BOT0 KpyKKa — 4 aKameMHYECKUX
yaca B HeJIelIio;

- B OHJIaliH (hopMaTax - 1 pa3 B HeZenro 1o 2-3 akajeMuIecKux yaca,

- B 0YHOM (hopmare, 1o Iporpamme o6pazoBaTebHBIX HHTEHCHBOB — 8 aKaJ,
4acoB B JICHb.

©opMbl  OpraHM3alMM  06PA30BATENHHOTO — TIpoIecca  IIPEONAraroT
IIPOBE/ICHNE KOJUIEKTUBHBIX 3aHATUH (15 4venoBek), MansiMu rpynmamu (4-6
4eJI0BEK) U UHIUBUAYaILHO.

1.9. YpoBenb ocBoeHHsI IPOrpamMMBbl: Pa3HOYPOBHEBas,

Mogayns 1. Usydenne nucunivH: GHOIOTHH, XUMHU W UH(POPMATHKU —
CTapTOBBIA YPOBEHb.

Mopyns 2. TeXHONOTHM yIpaBlIeHHS CBOMCTBAMH OHOJOTMYECKHX
00beKTOB. VIHCTPYMEHTE GHOMH(OPMALIOHHOTO aHATH3a — IPOTrPAMMHEIH TIaKeT
UGENE, 6a3sr nanueix NCBI u gpyrue, s3bIk nporpamMmupoBaHusi Python —
0a30BEIif YPOBEHB.

Mogyne 3.  IlpakTHueckoe  NpUMEHEHWE  MeToga  TIeHOMHOE
PENaKTUpOBaHUE, H3Y4YeHHE TIPOAYKTOB paboTel cucteMbl CRISPR\cass9.
OopmupoBanue NPodecCHOHANBHON TPAEKTOPUM 0OYUAIOIUXCS — IIPOABUHYTHIIH
YPOBEHb.

«MuTencus 1.0» — 6a30Bblii ypOBEHS.

«Monynb monroToBKH KO 2 sTaiy HTO» — npogBuHYTHIH YPOBEHB.

«Hurencus 2.0» - IPOABHHYTHIN YPOBEHB.

1.10. ILnanupyemble pe3yibTaThi:

HWtorom npoxoxIeHus HaHHOM mporpamMMel s obydarommxcst 8-10
KJIacCOB SIBJIICTCSA TMOBBINICHHE HHTEpECA K IIKOJNBHBIM IIPEAMETaM depes
AEATENbHOCTHBIH MOAXOM M IOTPYXEHHE B pelleHHe PEealbHBIX MPaKTHUECKUX
3a71a4 10 I€HOMHOMY pPEeIaKTHPOBaHMIO, (OPMHPOBAHHE HABBIKOB KOMAHIHOM
paboThl B paMKax YCIIELIHOTO TPOXOKAEHUS Pa3IHYHbIX 3TanoB HarmoHanbHOl
TE€XHOJIOTUYECKOM OJIMMITHAIE.

IIpeameTHBbIe pe3yJibTATHI

Byayr 3naTh:

B TEOPETHYECKHE acCIeKThl W (yHJaMEHTaJIbHBIE 3aKOHBI OHMOIOTHH,
XMMHH U UHDOPMATHKH;

& MHCTPYMEHTapuii 6MOMH(BOPMALIMOHHOIO aHATH3a;

- OCHOBHBIE MOJICKYJIIPHO-TEHETHYECKUE TIPOLECCHI: PEIUIMKALUA U
penaparms JIHK, Tpancasanus u TpaHcKpunius;

= METOMBI HCCIICAOBAHUS HYKJIEHHOBBIX KUCIOT U UX BhIIC/ICHHUS;

= METOJ NOJIMMEPA3HOH LIEITHOM PeaKIMu: ero MeXaHU3Mbl U TAIIE;



OCHOBBI 3JI€KTPO(POPETHUECKON NETEKIMH HYKJIEHHOBBIX KHUCIOT M
OenkoB

byayT ymern:

a paboTrate  Ha  COBpeMeHHOM MOJIEKYJIIPHO-OHOJOrHYECKOM
obopynoBauuy;

- OCYIIECTBIIATL aHANH3, OOpabOTKy IONyYeHHBIX DPe3y/bTAaTOB IIpH
[IOMOIIH NPUKTAAHBIX IPOTPAMM H HX HHTEPIIPETALHH,

- OpraHU30BLIBATh TEOPETHUYECKYIO, IIPaKTHIECKYIO 17}
UCCIIEIOBATEIIBCKYIO IEATENEHOCTE;

= pelIaTk  3ahauM, OTHOCAIIMECS K CHHTETHYECKOW OHOJIorHHy,
TEXHOJIOTUAM YIIPABJICHUS CBOMCTBAMU OHOJIOTHYECKUX 0OHEKTOR;

= IIPUMECHATE METOXABl HCCIIENOBAHUS HYKJIEMHOBBIX KHCIOT H HX
BBIJICTICHUS.

- MPUMEHATE B HCCIEOBATEbCKUX LENAX METOJ MOIUMepasHOi
LEIHOM peaKI1H;

- IIPAUMECHSATE METOJIBI JNMEKTPOPOPETHIECKOH NETEKIMH HYKIIEHHOBEIX
KHCJIOT U OENKOB;

= IUIaHUPOBATh Y MPOBOAUTH GHOJIOrHYECKHe SKCIIEPUMEHTEI, PaboTaTh
¢ GHONOTMYECKHMHU 0GBEKTAMH U HX KOMIIOHEHTAMH;

- OLEHWBATh OE30IIaCHOCTH U BO3MOXHBIE PHCKH IIPOBOIMMBIX
9KCIIEPUMEHTOB;

= BEIOHpaTh W ofecrednBaTh Ge30MacHble  yCIIOBHS IIPOBEICHHUS
OHONIOrUYEeCKOr0 SKCIIEPUMEHTA,;

- nporpaMmupoBath B cpeie VS Code Ha s3pike «Pythony;

—~ peIiaTe KOMaHIHBIC MEXIHCIUIUIMHAPHBIE 3aJaHUsl, CBS3aHHEBIE C
T€HOMHBIM PEIaKTHPOBAHUEM;

= peLIaTe TUIOBBIE 3a11a49H pa3HbIX 3tanoB HTO no Guonoruu, xumum;

ByayT Bnagers:

= PaCUIMPEHHBIMH TEOPETHYECKMMH IIPEACTABICHHSIMH B 00JIaCTH
OHMOJIOTHH, XUMUH, GHOUH(DOPMATUKH;

- HaBBIKAMH HCIIONB30BaHNs HAOOPOB PEaKTHBOB Pa3HbIMH CIIOCO6aMH,
B Pa3HBIX COYETAHUAX,

— HaBBIKaMHU NPaKTHYECKOro mpuMeHeHus Mmetoxa IT1P;

- HaBbIKaMH TIPaKTHIECKOT0 MPUMEHEHNs MEeTo/Ia 3eKTpodopesa;

- HaBBIKAMM  MPAKTHYECKOIO0 TPUMEHEHWS MeTola TI'€HOMHOIO
penaKkTUpOBaHHS,

= HaBbIKaMH pabOTBI € JHTEpaTypoil M I[1OMCKOM UHQOPMaIUH B
MHTEPHETE Ha CIIEHUATIM3UPOBAHHEIX CalTaX;

- omeITOM pemtenus 3ananuii HTO no 6uonorun u xumum;

- OIILITOM MCCJIEOBAHUS OHONOTMYECKHUX CHCTEM Pa3IUYHOTO YPOBHSI,

- OIIBITOM NPOBE/ICHUS IKCIIEPUMEHTOB C OHOOTHIECKUMHU CHCTEMAM;

- OIIBITOM 00OOILEHHUS, CHCTEMATU3AIINS 3HAHWN U BBISIBICHHE 00X WK
HacCTHBIX 3aKOHOMEPHOCTEH QYHKIHOHUPOBaHUSA GHOTOIMHYECKHX CHCTEM,

- METOJJaMH XUMUYECKOT0 aHaJIN3a;



MeTtanpeamerHble pe3yJibTaThl OCBOEHUSA IporpaMMel
00y4YalOIUMHCS :

byayT pa3zBurer:

- CIIOCOOBI MBIIIEHHS,

- YMEHHe paboTaTb B YCIOBHSX HEOIPEIENEHHOCTH, BHICKA3LIBATE
THIIOTE3EI;

- CIIOCOOHOCTE TTPOU3BOAUTE PACUETHI, OLEHKH;

- MI03HABaTe/IbHAsI aKTHBHOCTB,

- MOTHMBalMsd K  M3YYEHHIO  IPEIMETOB  €CTECTBEHHO-HAYYHOM
HaIlpaBJIEHHOCTH;

- IOTHYECKOe U 00pa3HOe MEIILIEHHE;

- KpeaTHBHOCTb, KaK OCHOBA HECTAHAAPTHOI'O MOAXOAA K BEITIOJHEHHIO
OJIMMIIUAJHBIX 3aJJaHU;

- KOMIIOHEHTBI MBICIMTENBHON HEATENLHOCTH: BOOOpaXKeHHe, TBOpUECKast
aKTHBHOCTB M (DaHTa3Ms B XOJI€ IKCIIEPUMEHTAIBHOM paboTEL

JIMYHOCTHDIE Pe3y/IbTaThI 0CBOEHHS NPOrPAMMBbI 06y YO IMMHCS:

ByayT nposiBasite:

- HTHULMATUBHOCTB, CAMOCTOSTENIBHOCTD, OTBETCTBEHHOCTE;

- BHHMMATEJIbHOCTh, aKKypaTHOCTbh, JIOTHYECKYIO IIOC/IEI0BATENbHOCTL B
pelleHuy 3aaad;

- OCO3HAHHOCTb, yCHAYUBOCTB, TPYAOIOOHE B CAMOCTOATENEHON paboTe;

- M30MpaTebHOCTS B BRIGOpPe HH(OPMALMHK U cTIOcO6aX pelIeHns 3a/au,

- YMEHHE COXPaHATh YBEPEHHOCTh B CBOMX CIOCOGHOCTSIX, HECMOTpS Ha
BPEMEHHBIE HeYJauu U TPYIHOCTH;

- YMEHHE B3aUMOJEHMCTBOBATH C pPasHBIMM JIIOJBMH, HAIAXHBATH
B3aHMOIIOHMMAaHKE IIPU paboTe B KOMaHJIE.

1.11. ®opmMBI KOHTPOJIS ¥ TNOABEIEHHS MTOrOB peau3anum
NporpaMMmal.

B oGpasoBarensHom mponecce GyLyT MCHIONB30OBAHEI CIEAYIOLUE BUIBI 1
METOABI ~ KOHTPOJI  YCHEIIHOCTH OCBOEHMS OOYYalOIMMUCH HPOrpaMMEI
«Onumnuana HTO. 'eHoMHOe peakTHpoOBaHKeY

Texymmii KOHTPOJIb C LENBIO HENPEPHIBHOTO OTCIEKHBAHUS YPOBHS
YCBOCHHSI MAaTE€pHala, BEIMOMHEHUS paboT M CTUMYJIMPOBaHus obyJarommxcs. s
peanusalid  TEKYIIEro KOHTPONISL B MpoLecce OOBSICHEHHS TeOPEeTHYECKOTO
MaTepuana MpenojaBarTelb obpamaeTcs K OOydaroluMcs ¢ BONPOCAMH W
KOPOTKHMH  32[]aHUSMH; B IPOLECCE BBHINOIHEHUS MPAKTHYECKHX paboT
NperoAaBaTe/lb KOHTPOIMPYET U OLEHMBAeT BBINOIHEHHBIE 3Tambl PaboTEL
NPaBUIBHOCTE  PELICHHs  3aJa4, KOHTPOJIb  BJIAJEHUS  HEOOXOIUMOI
TEPMUHOJIOTHEH M 0a30BBIMM OCHOBAMH H3YYa€MBIX HAyK MOXET OBITH
OCYIIECTBJIEH NPH MIOMOIIH TECTOB.

TemaTHuecknii KOHTPONL B BHAE OTPaGOTKU MPAKTHYECKHX yMEHHit
WCII0JIb30BaHHS HAOOPOB PEAKTHBOB PasHBIMHU CIIOCO6AMM, B Pa3HBIX COYETAHHSIX



¢ obecnieueHneM TpeGoBaHuii Ge30macHOCTH. Y MeHHs paboTaTh Ha COBPEMEHHOM
MOJIEKYJISIPHO-OHOIOTHYECKOM 060pPYIOBAHHH OLIEHHMBAETCS IIPY  BBIOJIHEHHH
NPaKTHYECKUX 3aJaHHUI.

Pesynbratom ocBoenms mporpammel Moxyieit Oyner ocyuiecTBiIeHHe
aHanmu3a, 0OpaboOTKH IOJYYEeHHBIX pe3yJbTATOB IIPY TMOMOLIM TPHUKJIAIHEIX
IPOrpaMM ¥ MX MHTEepIpPETaLHH.

HrToroBblii KOHTPOIb B BHIE BBHIIONHEHHS OJMMIIHATHBIX 3alaHHi
IPOIIIBIX JIET U YYaCTHE B TEKYIIEH onuMnuae.

O6parHast CBs3b ¢ OGY4AIOMUMCS OCYILECTBIAETCS B HH/IUBUIYAJIEHOM
MOpANIKe, CaMOCTOATEeNbHAs paboTa U B3aMMONENCTBHE C MperofaBaTeneM
OCYUICCTBIIACTCS OYHO HA KOHCYJBTAllMH WM B 3JIEKTPOHHOW 06pazoBaTebHOMN
cpene.

HononnutensHas GopmMa KOHTPOAS — Pe3yIbTATUBHOCTS y4acTus Ha
STallax  MepBOro, BTOPOro, TpeTkero Typos omummuanst HTO  mpoduis
«I"'eHOMHO€ peakTHpOBaHHEY.

2. OpraHH3aHOHHO-NIeJArOrHYeCKHE YCJIOBHS Pean3anu

nporpaMmaoi
2.1 YueOHbIii ni1aH
Ne Konuuectso yacos
i Haspanwue paznena Teopus |[Ipaxtika Beero|  POPMEI KOHTpOL
1. IIporpamma 6azoBoro kpyxka «[eHomHOe pelaKTHPOBaHHE)
Moayau 1 roga o6yyenus
1.1 [¥Ypok HTO. 3nakomctBo ¢ €rucTpanus Ha caiTe
HauuonaasHoii ’ 2 HTO https://ntcontest.ru/
TEXHOJIOTHIECKOI
OJIUMITH A0
1.2 Moayas «Xumusi» Perenue ouMIraHpIX
8 16 24 pananuit nepsoro Typa
HTO
OCHOBHBIE MOHATHSA W 3aKOHBI 5 4 6
XUMHH
YpaBHeHUS pealfunﬁ B 4 4 3
HEOPTraHHYCCKOHU XHMHH
Pacteopel. CBOCTBa pacTBOPOB 2 8 10
1.3 Moayas «[lapcTBo pacTeHmiin Pemenue ouMIHaIHBIX
20 pBaganwmit mepBoro Typa
HTO
AHATOMHS U MOpdoTorHs 5 4 6
acTeHHI
(OCHOBEI ()U3HOIOTHH PACTEHHIH 2 4 6
(porocunTes)
DKH3HEHHBIE AKIIBI BBICIITHX 5 5 4
acTeHui
CucremaTnKa BBICIIHX 0 4 4
acTEeHHI
1.4 oayab «[lapcTBo Penenue oMMmua HbIxX
KHBOTHBIX) 20 pananuii nepsoro Typa
HTO




OO1as xapakrepucTika
[lapcTBa JKuBoTHsIe. 4 4 3
OcoGeHHOCTH CTPOEHHMS KITeTOK
1 TKAHEH KUBOTHBIX
[Ipocreiimme. OcobennocTH
MOP(OIOTHH B PHU3HONOTHH. 5 6 3
Cucrematika npocreifnmx
becrno3BoHOYHEIE KHBOTHBIC
Cucremarika 6ecrio3BOHOYHBIX 0 2 2
PKUBOTHBIX
I [03BOHOYHEIE )KUBOTHEIE.
CHcTeMaTHKa T03BOHOYHBIX 0 2 2
PKHBOTHBIX
1.5 Moayan «O6masn Guosiorns u Pelienne oMMIHaTHBIX
MHKPOOHOI0rHI» 8 Bajanmii meproro Typa
HTO
(OCHOBBI MHUKPOGHOJIOTMH 0 8 8
1.6 Moayas «['eneruxa» Penenue oMMMIIHAaHBIX
28 pananuii nepeoro Typa
HTO
(OCHOBBI FeHETHKH 6 6 12
(OCHOBHEBIE MOJIEKYIISIPHO- g g 14
FrCHCTHYECKHE IPOLECChI
1.7 Moayns «MeTtoasi Permenne onuMoaagHbBIX
HCC/Ie[0BAHAA HYK/JIEHHOBbIX 24 pananmii BTOporo Typa
KHCJIOT» HTO
MeTonp! KeTouHol GHonoruu 7 2 4
OHIOHYK/Iea3bl PECTPHKIIMH, o) P 4
knoHupoeanue JTHK B ninasmupax
(PpakIHMOHUPOBAHHE HYKIEHHOBBIX 2 ? 4
KHCJIOT. DJ1eKTpodopes
[TLIP. Pa3usie THIIBI
Z P -
mcnonas3oBanus TP
CeKBEHHPOBaHHE HYKJICHHOBBIX 5 2 4
KHCJIOT
(OCHOBEBI reHETHYECKOTO 7 9 4
€IaKTHPOBAHHS
1.8 oayJib. HHCTpYMEHThI Pemenne omuMnuaIHbIX
OuonHGpOPMAHOHHOT O BaZlaHuii BTOPOIO Typa
aHa/IM3a — MPOrpaMMHBIi - 6 8 HTO
naker UGENE, 6a3e1 JaHHBIX
INCBI u apyrue
1.9 [IporpammupoBanue Ha Pemenye ouMIHagHbIX
Python 4 6 10 pBananmii BTOpOro Typa
HTO
chero, MOyY/IH GazoBoro 144
KpyxKa 1 roga obyuenus
2. |PernoHa/IbHbIH KOMIOHEHT NPOrPaMMBI (BapnaTuBHbIE Moay.n) 1 roaa

00yueHHs

HUnrencus 1.0

10 | 30

| 40 |PemeHHe OJIMMITHAIHBIX




BaJIaHUM IIEPBOTO Typa
HTO
Moxyb IOATOTOBKH KO 2 aTamny Perenve onuMnuaaHbIxX
HTO (onnaitn) 36 pananwmii mepeoro Typa
HTO
MuTencus 2.0 Permenue onuMmuranHpIx
10 30 40 Banauuit BTOporo Typa
HTO
Bcero 260
2. [Mporpamma 6azoBoro KpyxKa «['enHoMHOe peqakTupoBanue» 2 roga o0y4eHus
Moayab «Xumusm» Permenune onuMIra HbIX
28 pajaHuil IEPBOro U
BTOporo typa HTO
(OCHOBBI aHATHTHYECKOH XUMHH 6 8 14
OCHOBBI OHOXHMUU 6 8 14
Mopyas «IlapcrBo Pemenue omuMIuagHbBIX
PKHBOTHBIX» 28 pananmit nepsoro Typa
HTO
OHTOTeHe3 KHMBOTHEIX U 5 4 6
4eJloBeKa
AHATOMHS U (PU3HOIOTHS ? 4 6
4ETIOBEKA
OCcHOBBI HEHPODH3HOIOTUH 4 4 8
OHIOKPHHOIOTHs 4 4 8
Moayab «I"eneruxa» Pemenne onuMmuaaHbeIx
28 pajaHuii BTOpOro Typa
HTO
(OCHOBBI FreHETHKHU 6 8 14
OCHOBHBIE MOJIEKYJIAPHO- 0 4 4
TeHEeTHYECKHE TPOLIECCHI
Kom6uHaTopHKa B reHeTHke 2 8 10
1.7 Moayas «MeToasl Pemrenue onmuMnuagabIx
HCC/IEJOBAHHA HYK/JI€EHHOBbIX 40 Bapgagwmit BTOPOro Typa
KHCJIOT» HTO
OHIOHYKJIea3bl PECTPHUKLHH, 9 4 6
kinoHHposanue JIHK B mmasmunax
@ paKLIHOHHPOBAHHE HYKJIEHHOBBIX 4 i p
KHCIIOT. Dnekrpodopes
[TLIP. Pa3uble THIIBI 9 10 12
ucnons3oBanus [11[P
CexBeHHPORaHHE HYKIICHHOBBIX 2 6 g
[KHCITOT
PenaxTiupoBaHue reHoma 2 4 6
CRSPR/cas
1.8 oayiab. HHCTpYMEHRTBI Pemnienne oMHMMIIHAIHBIX
OnouHpopMaMOHHOrO 3aJJaHHi BTOPOTO Typa
AHAJIH3A — IPOrpAMMHBII 4 8 12 HTO
naker UGENE, 6a3b1 1aHHBIX
CBI u apyrue
1.9 [IporpamMuposanue Ha 4 4 3 Pemenune omummuaqueix
ython BaJlaHuii BTOporo Typa




TO
cero, Moy, 6a30Boro 144
py#Ka 2-ro roaa
Hurencus 1.0 10 30 40 Hurencus 1.0
Monysb OAroTOBKH KO 2 3Tamy 36 Mopyk IOATOTOBKH KO 2
HTO (onnaitn) stany HTO (onaiin)
HMurtencus 2.0 10 30 40 HHuTencus 2.0
Bcero 260 Bcero
Bcero 520
2.2 KasienapHblii yue6Hblii rpaduk
Nen/ | Tlepuon peanuzanun
n 21)024-2%25 yu. . Moy,
j Moaysu 1-ro roga o0y4eHust
1.1 2.09.24 — 14.09.24 Moayns «Xumusy»
1.2 116.09.24 —28.10.24 Monayns «LlapctBo pacrenuii»
1.3 130.09.24 -12.10.24 Moayns «1lapcTBO JKHBOTHEIX»
1.4 14.10.24 —9.11.24 Monyne «I"eHeTHKAY
1.5 | Okra6ps 2024 BapuatusHbli Moyns 6a3oBoro yposus «Mutencus 1.0»
1.6 | HOsOpB-nekabps 2024 | BapuaTUBHEIH MOYIIb IOATOTOBKH KO 2 stary HTO
(onutaiin)
1.7 | 11.11.24-21.12.24 Mopayns «MeTojibl HCCIETOBAHHS HYKIEHHOBBIX KHCJIOTY (24 1)
1.8 |23.12.24-18.01.25 Monyns «HCTpYyMEHTH GHOMH(pOPMAIHOHHOTO aHAIM3a —
nporpammMHbIii makeT UGENE, 6a3el nanueix NCBI u
IpyTHE»
1.9 |20.01.25-1.02.25 Monyns «[Iporpammuposanme Ha Pythony
1.10 |3.02.25-1.03.25 Monynb «XumMusy»
1.11 [3.03.25-22.03.25 Monyie «llapcTBO pacTeHHi»
1.12 [24.03.25 -12.04.25 Moayns «11apcTBO KHBOTHBIX »
1.13 | 14.04.25 - 26.04.25 Monyne «O61mas 6uoI0rus # MEKPOGHOIOTHS»
1.14 | Anpens 2024 BapuartusHelii MORYIIb IPOABHHYTOrO ypoBHs «MHTCHCHB
2.0»
1.15 | 28.04.25 - 16.05.25 Monaynb «I eHeTHKA»
2. MoayJsu 2-ro roga o6y4enns
2.1 1.09.25 - 19.10.25 Moayns «XuMHS»
22 121.10.24 -26.10.24 Moayns «['eHeTnkan
23 128.10.24 —-16.11.24 Monyns «11apcTBO JKHBOTHBIX»
24 | Oktsa6ps 2025 BapuarusHblii MOIYITb IPOABHHYTOTO YpoBHs «MHTEHCHB
2.0»
2.5 | HosOpb-nexabps 2025 | BapuaTUBHEIR MO OATOTOBKH KO 2 stany HTO
(oHaiin)
2.6 |1811.25—-70225 Monyns «MeTonbl Mcciie10BaHHS HYKJIEHHOBBIX KHCIIOTY
2.7 |10,02.25-1.03.25 Mogyns «AHCTpyMeHTE GHOHH(POPMAIIMOHHOTO aHATH3A —
nporpamMHsbli nakeT UGENE, 6a3er nannsix NCBI u
JIpYTHE»
2.8 13.03.25-15.03.25 Moayns «IlporpaMmmuposanue Ha Pitony
2.9 17.03.25 —5.04.25 Moaynp «llapcTBo JKHBOTHBIX»
2.10 | Ampens 2026 BapuaruBHbIi MOY/Ib IPOABUHYTOTO ypoBHS «MHTEHCHB

3.0»

2.11

7.04.24 — 16.05.26

Monyns «I'enetuka




3. Oprann3anHoOHHO-IIeJarOrH4YecKue yC/10BHSA peajM3auuH
NporpaMmael

3.1. MaTepuaibHO-TeXHHYeCKoe ofecrnieyeHne:

- IIaThopMa JUIs IPOBEEHHs BeOHHAPOB, ¢ BO3MOKHOCTHIO MX 3AHUCH W
pa3sMelleHus;

- HaT Juil KOMMYHWKallUM TperofasaTtesiedl U y4aCTHHKOB IPOrPaMMBI B
COLIMATIbHOM CeTH;

- IIaTQOopMa A1l pasMelIeH s JIeKTPOHHBIX GOPM TEeCTHPOBAHHS;

- 000py/I0BaHKE r'eHeTHYECKOM Tab0PaTOPHH.
3.2. OGopynoBanue

Haumenoranue

Komnuect
BO, IIIT

w
[
A

OGopyroBanme 1 0CBOEHHS NPAKTHYECKHX WM TeOpeTHYECKHX
HABLIKOB

Tepmonuxnep THK-ammmndukatop, nporpaMMupyeMsIit TEPMOCTAT

TepmocTaT TBepIOTENBEHEIH

Kamepa [U11 rOpH30HTAIBHOTO 3JIeKTpodopesa

HcToyruK MOCTOSHHOTO TOKA

Tpancunmomunarop

"eNb- TOKyMEHTHPYIOIAsS BUICOCHCTEMA

MukponeHTpudyra-soprexc

SIIEN Y FN PSP

BBICOKOCKOPOCTHAsI MEKPOLIEHTpH(Yra

O

ABTOMaTHYECKHE JI03aTOPBI EPEMEHHOT0 00BEMA

—
o

OnexTpudeckas mautka win CBY-neus

[u—
a—

Becn1 maboparopusie na 0,01-10r.,

3.2.2

PeaKTHBLI:

PeareHTs! 1u1s1 5/1eKTpodopesa:cMech ISl IPUTOTOBIEHHS HIEKTPOLHOTO
TBE-Oydepa (Tpuc-Gopar-OJITA)araposa, pacTBop 6GpoMHma STHIHS;
pacTBop Kpacku-mujepa (6poMdeHOIoBEIH cuumit).

PeakTus ns pacrBopenns PHK:0,05 M NaCL, 0,01 M auerar HaTpH4,
0,0001M MgCL2

Xukuii azor B cocyzne Jproapa.

JlenonuzoBanHas Boja, MIL.

IM tpuc-HCL pH8, mn

SMNaCL, M

0,5M 3ITA-Na pH

10%-nb1i1 JIJIC-Na,min

PactBop nporeunass! K, mxn

Pacteop PHKa3s1 A, Mk

Xnopodopm ma

H30aMun0BEI cliupT M

DeHos M

10M pacTBOp aueraT aMMOHHUS MJI

DTaHOI M

NaOH

Xnopua MarHus

0,2%-HbIl pacTBOp HomemmiICcyb(ara HATpHS




[NonmuBunHICY IR (AT
0,01 M anerarusrii 6ypep pH 5,2

3.2.3

Xumuueckas nocyna:

Kon6a Mepras BMectumocThio 100 1 1000MT

Koinba konnueckas BMectumoctsio 0,511.,200M

[{HIMHP MEPHBLI BMECTHMOCTEIO 250MIT

Kpucrammisarop

@apdopoBkIe CTYNKH ¢ IECTHKAME

[Tpobupxu HeHTpH(YKHEIE BMECTHMOCTRIO 10 1,5M11 ¢ 3aBHHYMBaOmIEiics
KPBIIIKOH

MHKpOnpoOHPKH BMECTHMOCTBIO 10 1,5M11

I"omoreHusatop

HInpui CTeKISHHEI BMECTHMOCTEIO 50MIT

Boponka BioxHepa auamerpom 65mm

TpyOku cTexisHHEIE ¢ BHyTpeHHUM quametpom 0,5-0,6¢M.

3.2.4

Habopet MBC-JleTam

HaGop” Onpenenenue I'MO B MIPOAYKTaxX [IUTaHUS
httns://Dharrnase.ru/equipments/oborudovanie-i-materialv-dlva~
obrazovatelnykhuchrezhdeniy/ sovremennye-laboratornye-raboty-po-
biologii/nabor-mbs-detyamopredelenie-gmo-v-produktakh-pitaniva-

lineyka-ptsr/

HabGop “Cocrag 3]1aKOB B XJ1eOHOMH IPOIYKIHH”
https://pharmase.ru/equipments/oborudovanie-i-materialy-dlya-
obrazovatelnykhuchrezhdeniy/sovremennye-laboratornye-raboty-po-
biologii/nabor-mbs-detvam-sostavzlakov—v-khlebnov—nroduktsii-linevka-

ptsr/

Habop “Omnpenenenne reHa Merabonu3Ma Ko(enna”
httns://pharmase.ru/equinments/oborudovanie-i~materialv—d1va-
obrazovatelnvkhuchrezhdeniv/sovremennVe-laboratornve-rabotv-no-

biologii/nabor-mbs-detyamopredelenie-gena—metabolizma-kofeina-lineyka-

pts/

HaGop “Onpenencuue rnoJja yeJoBeKa” https://pharma-
se.ru/equipments/oborudovanie-imaterialy-dlya-obrazovatelnykh-
uchrezhdeniy/sovremennye-laboratornye-raboty-pobiologii/nabor-mbs-

detyam-opredelenie-pola-cheloveka-lineyka-ptst/

Habop “PaBHOBecHe B HOMYIALHH” https://pharma-
se.ru/equipments/oborudovanie-imaterialv-dlva-obrazovatelnvkh-
uchrezhdeniy/sovremennye-laboratornye-raboty-pobiologii/nabor-mbs-

detyam-ravnovesie-v-populyatsii-lineyka-ptsr/

Hab6op “Onpenencuue pesyc-axropa” https://pharma-
se.ru/equipments/oborudovanie-imaterialy-dlya-obrazovatelnykh-
uchrezhdeniy/sovremennye-laboratornye-raboty-pobiologii/nabor-mbs-
detyam-opredelenie-rezus-faktora-lineyka-ptsr/

Habop “TomkocmoifHas xpomartorpadus, onpeneneHde aKTHBHOCTH
(bepmeHTOB” https://pharma-se.ru/equipments/oborudovanie-i-materialy-
dlya-obrazovatelnykhuchrezhdeniy/sovremennye-laboratornye-raboty-po-
biologii/nabor-tskh-mbs-detvamaktivnost-fermentov-lineyka-

khromatografiy




3.3. Kaaposoe oGecrneyenue nporpamMmsi:

3aHATHS [IPOBOJIAT:

- pogeccop, TOKTOp GHOIOTUIECKUXK HAYK
- JOLCHT, KaHIUAAT GHOOTMYECKUX HAYK;
- AOLCHT, KaHAUAAT XMMHUIECKUX HayK;

- CIIELHAIUCT, METULIUHCKIH IeHETHUK,

= Iegaror OOIOJHUTEIRHOIO 06pa3013aHH$1, IIPpOrpaMMHCT;

- IIeJIaror;
- IICUXOJIOT;

- BOCITUTATETb.
3.4. Mudopmanuonnoe oGecneuenue:

- OOpasosatensHasi  ruiargopma
FOCylapCTBEHHOTO YHHBepcHUTeTa — https://talents.surgu.ru/

- Caiit PeruoHagpHOTO

«TamaHThl

obpasosanus mereii - http://argo.surgu.ru/

3.5. MeToauueckoe oGecrneueHne nporpamMmel
Metonbl 00y4uenus, HCIONb3yeMEbIe B pOrpaMMe:
- CIIOBeCHBIE (YCTHOE 00BbACHEHHE MaTepuana),

- HarnsgAHbIe (Ipe3eHTanus),

- nabopatopHsle (06yYaronIyecs BEIIONHSIOT 1aG0paTopHbIe 3a/laHus ),

- pacu€rHble (MaTeMaTHYecKas 06paboTKa SKCIePHMEHTATBHBIX JaHHBIX),

-BU3yaNbHbIe (TIPEJCTABICHUE PE3YIIbTATOB IKCIIEPHMEHTA B BU/E TAOIIHMIL,
rpa(uKoB, CXeM, Auarpamm),

-dHaJIUTHYECKHE.

MOJIEJIEHOTO

2030»  Cypryrckoro

HOEHTpa AOIIOJITHUTEIIBHOI'O

C uenbi0 BOBNEYEHMS B IPOAYKTHBHYIO M TBOPYECKYHO NCATEIHHOCTD
00yyaromuxcs GyayT UCII0Ib30BaHbI;
-aHa/IN3 HH(POPMALMOHHEIX HCTOYHUKOB (HHTEpHET);

- OCHOBHEBIE METOZEI cO0pa U 06pabOTKH JaHHBIX;

- METOJI [TOTPYKEHHUS;
- METOJ UCCIICIOBAHHS;

-OIbITHasA paboTa.

3.6. IlporpammMHoe o6ecneyeHne

Hazeanmue

Cchlnka

Tpebyetca peructpauus Ha caiite
Y IIOOTBEP K IeHHE PETHCTPALMH
4epes IEKTPOHHYIO TIOUTY

Onnaiin nakeT o(pMCHEIX
IpOIYKTOR

https://docs.google.com

Tpebyercs perucrparmus

OnnaiiH cepBHC 1Sl IPOBeIEHMS
BH/IEOKOH(DEpeHLIHii

https://telemost.yandex.ru/

Tpebyercs peructpanus

Ugene

ugene.net

Crobomnblit mocTyn

bassl nanHeIx (NCBI)

www.ncbi.nlm.nih.eov

Crobonnslii gocTyn

INeKTPOHHO-00pa3oBaTENbHBIE PECYPChI




1. OGpasosatensHas miatdopma | 1. https:/talents.surgu.ru/ CaobonHelii focTyn
«TamanTer 2030
2. DnexTpoHHas GubnuoTeka 2. http://zoometod.ru
3. CaiiT npepHa3HaueH s Beex,
KTO HHTepecyeTcs 3BOJIOLHEN,
4. Camas moJiHas ¥ NOCTOSHHO 3. http://www.evolbiol.ru/
MOTOITHAEMAS JIEKTPOHHAA
Ouonoruieckas GuOIMOTEKA C
MPAMBIMH CCBHITKAMH, 4. ashipunov.info/shipunov/school/s
5.Kypc «MonekyasipHas ch-ru.htm

OMOJIOTHA M I'e HETHKAY

6.Kypc «BuoTexHon0ruy; rennasn
HH)KCHEQHR))

7. Kypc «TMO: TexHoIorHu 5.
CO3/IaHNUS U IPHMEHEHHEY #toc
8. _Ilomkact UGENE (cepus
00Y4aIOIIHX AHNI0A3BIYHEIX

6
#
BHJIEOMATEPHAJIOB) 7 https://ru.coursera.org/learn/emo
8
e

https://stepik.org/course/70/promo

https://stepik.org/course/94/promo

http://ugene.net/ru/podcast archiv

3.7. MudopmanmoHHbIE HCTOYHHKH

OCHOBHAS IMTEPATYPA:

(1 Andeposa, I'. A. T'eneruka: yue6uuk 1 By3os/ . A. Andeposa, I
I1. Iloaropuosga, T. 1. Konpayposa; noy pegakuueii I, A. Andepopoii. — 3-e u3g.,
uctp. U gom. — Mocksa: MamarensctBo IOpaiit, 2022. — 200 c. — (Briciiee
obpasosanue). — TekcT: aneKkTpoHHBIH // O6pasoBaTenbHas matdopma HOpaiit
[caiit]. — URL: https://urait.ru/bcode/490670 (nata obpamenus: 08.04.2022). —
Pexxum noctyna: 1uist 3aperucTpupoBaHHbIX 110J1630BaTeIEil.

2, Monexynspuas Ouonorus. Ilpaktukym.: yueGHOoe mocobue s
By308/A.C.Konnues[u gp.]; mnoxm penmaxkumeit A.C.KoHuuesa., -2-e U3I.-
Mocksa.:U3patensctBo FOpaiir, 2021.-169c.

3, Konnues, A.C. Monekyisiprast 6uosorus: yueGHUK s CTYI. Te.
By30B / A.C. Konunues, I".A. CeBacThsiHOBA. - 2-¢ u3n., ucap.-M.: M3narensckuit
ueHTp «Axamemus», 2005.- 400c.

JOIIOJTHUTEJIBHAS JINTEPATYPA
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E. C. Turtapenko




INoscHuTenbHan 3anHCcKa

1. Henr u 3aga4n nporpamMmei

Ieas: IloaroroBka oOyuaromuxcss K ydacTuro B HauwmoHanpHoi
TEXHOJIOTMYECKO onuMIHane mno mnpopumo « eHoMHOe peNakTUpOBaHUEY,
OCBOGHHME HEOOXOJMMBIX NPEAMETHBIX 3HAHHH M BOBJIEYEHHE IIKOTBHHKOB B
paboTy HaJ TEXHOJOrHYECKUMHU MpHOpUTeTaMu HalMoHATEHON TeXHOIOrHYeCKOi
HHUIHUATHBBI  JUIA  JIMYHOCTHOM camopeanu3alMd W [podecCHOHATEHOTO
CaMOOTIpe/IeIIeH S,

3apaum:

- c(OpMHpPOBaTh II03HABATENLHBIE MHTEPECHl U MOTHBEI
HaNpaB/ICHHBIC HA U3y4YEHUE €CTeCTBEHHBIX HAyK M NMPHOPUTETHBIX HANPABICHUI
HauwonansHo# TexHOMIOrHYeCKO VHULIMATUBBEI;

- C)OPMHUPOBATE 06BEM TEOPETHYECKHX 3HAHMH TI0 GUOJOTHMM, XUMHH W
uHpOpPMAaTHKE, HEOOXOAUMBIX JUJIS yuactusi B HTO;

- BBIPa0OTaTh MOHMMAHHE (QYHIAMEHTAIBHBIX 3aKOHOB GHOJIOTHH, XHMHUH,
UHPOPMATHKH;

- Hay4uTh peIlaTh 3a/la4d, OTHOCSIIMECS K CHHTETHYECKOH OHOIoTrHH,
TEXHOJIOTHAM YIPaBJIEHNS CBOMCTBAMH OMOJIOTHYECKUX 0OBEKTOB;

- OpraHu30BaTh IPAKTHYECKYI0 M HCCIEHOBATEIbCKYIO IeATeIbHOCTE
00yJaronuxcs Mo HapaBIeHUsIM, 0003HAYEHHBIM B IIporpamMmmMe;

- TO3HAKOMUTbH C MHCTPYMEHTaMH OMOMH(POPMAIIMOHHOTO AHAIIN3A,

- Hay4YWThb IOJIB30BaThCS HAO0OpPaMM DPEaKTHBOB DasHLEIMH CIIOCOOamMu, B
Pa3HBIX COUYETAHHAX;

- CIIOCOOCTBOBATh PA3BUTHIO HABLIKOB NIPAKTHYECKOTO TIPUMEHEHHS METOIa
T€HOMHOI'0 pelaKTHPOBAHUSL;

- Pa3sBUTh yMEeHHE paboTaTh C JUTEpaTypoil M MOUCKOM HH(OPMAIMH B
HHTEPHETE Ha CIEeLUATH3UPOBAHHBIX CcaliTax,

- Hay4YuMTb aHAIM3HPOBaTh IMOJly4eHHBlE B XOHE OSKCIEPHMEHTOB
Pe3yJIbTaTEI.

OTiMYuTeILHASE 0C0GEHHOCTH NPOrPAMMBI:

Oco6eHHOCTBIO TPOrpaMMBI ABIISETCA HHTETPAIUS XUMUKO-GHONIOrHIECKIX
3HAHMH M YMEHMH C OCHOBaMH OHOMH()OPMAIHOHHOTO aHAIW3a WU
NPOrpaMMHUPOBAHMS, YTO MO3BOJMT MOBBICHTE MOJTOTOBIEHHOCTh 00YJarOMMXCs
K ydactuto B HTO.

AllpecaTt mporpamMmmei:

IIporpamma paccuurana Ha oOydaromuxcs 14-15 mer (8-9 KJIacchl),
MOTHBHPOBAHHBIX Ha IIOJy4Y€HHE ITOBBIIIEHHBIX OOpPAa30BaTENBHBIX PE3yIbTATOB,
y4acTHe B KOHKYPCHBIX MEPONPHUATHAX M IUIaHUPYIOIIUX IOCTYIUIGHHE I10
IporpaMMaM BBICIIEr0 0Opa3oOBaHUS ECTECTBEHHO-HAYYHOM M MeIUIMHCKOM
HaIPaBIEHHOCTH.

HamnonusieMocts rpyrmm - 15-20 yenosek.

O6bem mporpammel: 144 akazeMuYecKux 4yaca Ha IPOTSHIKEHHH OTHOTO
yuebHOro roja.

Popma H pexKHUM 3aHATHIA:

3aHATHS TPOBOIATCH:



- B OYHOM (opMaTe, 110 mporpamme 6a3oBoro KpPYXXKa — 4 akaJIeMHUeCKHX
Yaca B HEJIEIIO.

QopMmbl  OpraHH3aLMK  06Pa30OBATENEHOrO nponecca  IpeArnosararmT
TMPOBENICHAE KOIIEKTUBHBIX 3aHATHH (15-20 4emoBek), ManmeiMu rpymmamu (4-6
YeJI0BEK) U UHIUBUIYAIBHO.

YPpoBeHb 0CBOEHHS IPOrpaMMbI: Ga30BbIH YPOBEHb.

2. Ilnanupyemble pe3yabTaThI

IIpeameTHbie pe3yabTaThi:

ByayT 3nartse:

= TCOPCTHHECKUE aCIEKThl W (DYHJAMEHTAIBHbIE 3aKOHBI GHOIOTHH,
XHUMHH U UHPOPMATHKH;

s HUHCTPYMEHTapHii OHOMH(pOPMALIMOHHOTO aHATH3A;

- OCHOBHBIC MOJIEKYJIAPHO-TEHETHYECKHE TPOLECCHI: PEIUTUKAIUA U
penapauust THK, tpancnsanus u tpasckpunims;

= METO/bI UCCIIeI0OBAHUS HYKJIEHHOBBIX KHUCIIOT M X BBIIEICHHUS,

B METO/ TIOJIMMEPA3HOM LIEMHON PEAKIINH: €r0 MEXAHHU3MBI U STAIIBL;

= OCHOBBI 3JIEKTPO(OPETUYECKON NETEKUMH HYKICHMHOBBIX KHUCIOT U
OenkoB

byayr ymern:

- paboTaTth  Ha  COBPEMEHHOM  MOJEKYISPHO-GHONOrHIECKOM
obopymoBaHuy;

= OCYIUCCTBIATE aHAIU3, 00pabOTKy MONYHYeHHBIX pe3yNbTaTOB IIPH
MIOMOLIY NPHUKJIAAHEIX POrPaMM H HX HHTEPIIPETALINH;

i OpraHU30BEIBATh TEOPETUIECKYIO, IIPaKTHYECKYIO %4
UCCJIEA0BATENBCKYIO IEATEILHOCTE;

- peIlaTh  3alauM, OTHOCALIMECS K CHHTETHYECKOW GHomoruu,
TEXHOJIOTHAM YIPaBJICHUs CBOHCTBAMU GHOIIOTUYECKHX O0OBEKTOB;

- NPUMEHATh METOABI HCCICJOBaHMS HYKJIEMHOBBIX KHCIOT M HX
BBIJICTICHUS.

- NPUMEHATE B HCCIIENOBATENIBCKUX IEJSX METOJ IMOJHUMEpPa3Hol
LICITHOX peakluy;

- IIPUMEHATE METOJIBI NIEKTPO(DOPETUUECKOH NETEKIUM HYKICHHOBBIX
KHCJIOT U O€JIKOB;

= TJIaHUPOBATh M MPOBOAUTE OHONOTHIECKHE IKCIIEPUMEHTEI, paboTaTh
¢ OHOJIOTMYECKMMH 0OBEKTAMHU M MX KOMIIOHEHTAMHU;

- OLEHWBATE GE30NacHOCTh ¥  BO3MOXKHBIE DPHCKHM  IPOBOIMMBIX
9KCIIEPUMEHTOB;

= BBIOMpaTh M obecneunBaTh Ge3omacHble YCIOBHS IIPOBEICHHUS
OHOIOTMYECKOTo SKCIIepUMEHTa,

- nporpamMmupoBath B cpeie VS Code Ha si3bike «Pythony;

= pelaTh KOMaHIHbIE MEXIMCUUIIIMHAPHBIE 3aJaHMS, CBS3AHHBIE C
T¢HOMHEIM peIaKTHPOBAHHEM;

= pelaTh TUIOBBIE 3aa4X pa3HbiX 31anoB HTO o Guonoruu, xumuw;



Bynyr Biagers:

= pacllMpEHHBIMUA TEOPETHYECKUMH TIPENCTaBICHUSMH B 06J1aCTH
OuooOruK, XUMIH, GMOMH(POPMATHKY;

= HaBBIKaMH HCII0JIb30BaHHs HAOOPOB PEaKTHBOB Pa3HBIMU CIIOCOGAMH,
B Pa3HBIX COYETAHMSIX,

= HaBBIKAMH [PaKTHYECKOTO MpuMeHeHust Metoza I11IP;

= HaBbIKAMH MPAKTHYECKOro MPUMEHEHHs MeTOo/a 3JIEKTpodopesa;

- HAaBBIKAMH  IPAaKTUYECKOI'0 TMPHUMEHEHHMs MeTOoda TI'e€HOMHOTO
pellaKTUPOBAHMUS;

= HaBBIKAMHM pabOTBl € JIMTEPaTypoll M MOMCKOM HHMOPMALHH B
MHTEPHETE Ha CIIELMATU3UPOBAaHHEIX CaliTax;

- onbITOM pemeHus 3aganuid HTO no 6uonorum u xumuu;

- OTILITOM MCCIIEZI0BAHHUsI OMOIOTHYECKHX CHCTEM Pa3IMYHOrO YPOBHS;

- OTBITOM IIPOBEJICHUS IKCIIEPUMEHTOB C OHOTIOTHYECKMMHY CUCTEMAME;

- ONBITOM 0000IEeHNs, CHCTEMAaTH3aIKs 3HAHUH U BBISBJIEHHE OOLIMX MU
HaCTHBIX 3aKOHOMEPHOCTEH ()yHKIIMOHNPOBAHHUS GHOIOTHIECKHUX CHCTEM;

- METOJIaMH XUMHYECKOT0 aHaAIN3a;

MeranpeameTHsbie pe3yJabTaThI OCBOEHHH NpOorpamMMal
00y4a O UIHMHCH:

ByayT pa3Burhi:

- CII0COOBI MBILILIEHHUS;

- ymeHue paboTaTh B YCIOBHSX HEONpPENEICHHOCTH, BBICKA3hIBATh
TUTIOTE3BI;

- CIIOCOOHOCTH MPOU3BOIUTE PACYETHI, OLIEHKH;

- TO3HaBaTeJbHAS aKTHBHOCTE,

- MOTHBALMA K  M3YYEHHIO  MPEJMETOB  €CTECTBEHHO-HAyYHOU
HalpaBIeHHOCTH;

- JIOTHYECKOE ¥ 00pa3HOe MBIIIIEHHE;

- KpCaTHBHOCTb, KaK OCHOBa HECTaHIApPTHOTO IMOAXOAAa K BBINOIHEHHIO
OJTHMITHAHBIX 3a1aHH;

- KOMITOHEHTEI MBICTUTEIBHON [eSITENBHOCTH: BOOOpaKEHHE, TBOPUECKAs
aKTHBHOCTb M (DAHTa3Ms B XOJle SKCIIEPUMEHTAIBLHOMN PaGoThL.

JINYHOCTHBIE Pe3y/IbTATHI 0CBOEHHS! IPOrPAMMBI 06y 4 I0LIHMHCS:

bynyr nposiBasTe:

- HHULIMATUBHOCTb, CAMOCTOSATEIEHOCTD, OTBETCTBEHHOCTB)

- BHHMATEJIBHOCTB, AaKKypaTHOCThb, JIOTHUECKYIO IIOCIIEN0BATEIFHOCTE B
peIlleHu! 3a1a4;

- OCO3HaHHOCTb, YCHIYMBOCTD, TPYAOIIO0HE B CAMOCTOATENLHOM paboTe;

- U30MpaTebHOCTS B BEIOOpe HHpOPMALKMK U cIOco6aX peleHns 3aa4,

- YMCHUE COXPaHATH YBEPEHHOCTh B CBOMX CIIOCOOHOCTSX, HECMOTpS Ha
BPEMEHHEIE HEYJaYH U TPYIHOCTH;

- YMEHHE B3aUMOJCHCTBOBATH C pPa3HBIMH JIIOABMH, HAJIAXKHBATH
B3aHMOTIOHHMaHHUeE TP paboTe B KOMaH/E.



2. OpraHu3auuOHHO-NIEJArOrHYECKHe YCJIOBHSA peain3alliH MPOrpaMmbl

2.1. YyeOublii miaan

No KosnnuectBo gacos
e, Haspanue pazzena Teopust |[Tpaxtuka Beero @opMbI KOHTPOJIA
1. IIporpamma 6azoBoro kpyxka «eHOMHOe PEeAAKTHPOBAHHE»
Moayau 1 roaa obyuenus
1.1  [¥Ypox HTO. 3nakomcrBo ¢ Peructparms na caiire
HaunonanbHoii 5 i 5 HTO https://ntcontest.ru/
TEXHOJTOTHYECKOI
0JTHMITHAA0H
1.2 Moayas «Xumusny» Pemrenue omuMoua aeIx
8 16 24 papmanuii nepsoro Typa
HTO
1.3 Moayas «IlapcTBo pacrenmii» Pemenne omumMnuanssx
6 14 20 papmanwmii mepeoro Typa
HTO
1.4 Moayan «IlapcTBo Pemenne onmuMnagsaex
PKHMBOTHBIX)» 6 14 20 pajaunuii mepBoro Typa
HTO
| B oaynb «O0mas omostorust u Perenue onuMnuagapIx
MHKPOOHOJIOTHS» - 8 8 Bananmii meporo Typa
HTO
1.6 Moayas «'eHeTHKa» Pernienue omMMIIHagHBIX
14 14 28 panmanuii nepsoro Typa
HTO
1.7 Moayas «MeToasl Pemenue onmuMnmuagmeIx
HCC/IeJOBAHHA HYKJIEHHOBbIX 12 12 24 BanaHuit BToporo Typa
KHCJI0T» HTO
1.8 MOI.[yJ]I: «AHCTPYMEHTBI Pemenue oMMMIMaIHBIX
OHoHH(pOpPMALHOHHOr O 3aJlaHui BTOPOTO Typa
AHAJIH3a — MPOrPaMMHBIii 2 6 8 HTO
naker UGENE, 6a3bI fanHbIX
NCBI u apyrue»
1.9 Moayas Pemenue onuMIuagHbIX
«IIporpammupoBanue Ha 4 6 10 Bapganwmit BTOpOrO Typa
itony HTO
TOro: 54 920 144
2.2. KanieHaapHblii yueOublii rpaduk
Ne Ilepuon peanmzanun Moayas
n/ 2024-2025 yu. r.
n

1 02.09.24 — 14.09.24
03.02.25 — 01.03.25

Moayas «Xumus»

16.09.24 — 28.10.24
03.03.25 —22.03.25

Moayas «IlapeTBo pacrenmiin

3 130.09.24-12.10.24

Moayns «IlapeTBo :KHBOTHBIX»




24.03.25 - 12.04.25
4 14.10.24 - 09.11.24 Monyib «T'eneTnka»
28.04.25 - 16.05.25
5 11.11.24 -21.12.24 Moayin «MeTons! Heesle0BaHus HYKJIEHHOBBIX KHCI0T)
6 23.12.24 - 18.01.25 Monyas «AncTpyments 6uonndopManmontoro
aHa;ms3a — nporpammusiii naker UGENE, 6a3b1 manabIx
NCBI u apyruey»
7 120.01.25-01.02.25 Moayas «IIporpamvmupoBanue na Pitony
8 14.04.25 — 26.04.25 Monyas «O6mas 6n010THS B MEKPOGHOIOTHSD

3. Cogep:kanue o0yqenuns

Ypok HTO. 3uakomcrBo ¢ HamuoHajabHOI TEXHOJIOTHYeCKOMH
OJTUMITHATOH

Hauuonanenas — TexHonmorudeckas — onmmmuana (HTO) — »sro0
BCEPOCCUHCKUE TEXHOJOTHUECKHE COPEBHOBAHMS IS IIKOIBHUKOB 10 IIEPOKOMY
CIIEKTPY ~HanpaBICHUH OT HCKYCCTBEHHOIO HHTEIUIEKTA [0 TI'€HOMHOIO
PENIAKTUPOBAHNSA, KOCMUYECKUX TEXHOJIOTUH, pa3spaboTKy KOMIIBIOTEPHBIX HIDBL.
Onmumnuana OOBENMHSAET TeX, KTO XO4YeT OBITH BOCTPeOOBAHHEIM M pelIaTh
JICACTBUTENILHO Ba)KHBIE 3a1a4d C OMOIIBIO COBPEMEHHEBIX TeXHOJIOIHH. YPOK
TNpHU3BaH MOTHBHMPOBATh INKOJNBHHKOB K y4yacTuio B HTO uyepes 3HakoMcTBO ¢
MPHHIMIIAMH U LEHHOCTSIMH, POQUIAMHU, HCTOpUEH, CeUMHKON OTAMITUATET U
BO3MOXHOCTSMH IS €€ YYaCTHHKOB.

PexoMenmyem Bocmonb3oBaThest pecypcom  https://nti-lesson.ru/materials-
intro.

Moayab «Xumus»

Pasoen 1. OCHOBHBIE TIOHSTHS W 3aKOHBI XUMMUH. Conepxanue: moHATUS
KOJIMIECTBO BEINECTBA, MOJSAPHBIA 00BEM, MONSApHAS Macca, MaccoBas O
O/IEMEHTA, SKBUBANICHT. 3aKOH SKBHBAJICHTOB, Ia30BEIE 3aKOHbI. BIBON bopMyEI
BeIlECTBA  (BBIBOA ~ MOJNIEKYNAPHOH  (OPMyNmBI  BeIeCTBA,  HAXOXKICHUE
MOJIEKYIAPHOH  (POPMYJIbI TI0 M3BECTHBIM MACCOBBIM  JOJIAM; Hax0oXIeHue
MOJIEKYIIAPHON (DOPMYIBI MO H3BECTHBIM MAaccaM MPOAYKTOB M peareHToB (10
NPOAYKTaM CrOpaHus)).

Paszden 2. YpaBHeHus peakuuil B HEOPraHHYECKOH XUMHUH. ConepxaHnue:
IPOCTBIC U CJIOXKHBIE BEILECTBA, KJIACChl HEOPraHMYECKHX COeqMHEHUI
(knaccupuxamys, HOMEHKNTATYpa, XHMHYECKHe cBoicTBa). Pacyersl 1o
XHMUYECKUM yPaBHEHHAM (NPOCTeHIIMe 3aaud [0 ypaBHEHHSIM Deakuuit; c
UCTIONIb30BAaHMEM  TIOHSTHSL «MacCoBas JOJA pPACTBOPEHHOIO BEIIECTBA», ¢
HCIIOJb30BAHUCM MOHATUS «MaccoBas MOONS TPUMECEH», C HCIOJIb30BAHHEM
MOHATHH «MaccoBas M 0OBEMHAsA HONA BHIXOJA MPOLYKTA peakmmmu», ¢
HCIIOJIb30BAHMEM 3aKOHA OOBEMHEIX OTHOINEHHM Tra30B, Ha «HU3OBITOK-
HeI0CTaToK»). Ternnosoit addext xumudeckoit peakuum.

Paszoen 3. Pactsopsl. CBOiCTBa pacTBOpOB. Conepxxanue: pacTBopsl H
cmec. PactBopumocts. CrocoGsl  BhIpakeHHs KOHUEHTpaLUiA pacTBOPOB.
[IpurotoBnenne  pacTBOpOB. Konnurarusueie CBOMCTBA  pacTBOPOB.
ONEeKTPONUTHYECKas JUCCOLMALMA; clabble M CHIIbHBIC 9JCKTPOJUThI; pH




pacTBOpoB. Peakuuu HOHHOro obMeHa B pacTBopax. IloHsTHe ITHUCTIEPCHBIX
CHCTEM; KOJITIOUIHBIE PACTBOPEI; CTPOEHUE YACTHI] AUCIIEPCHOM (ha3bl ~-MULIEIT.

Moaynan «IlapcrBo pacTenuii»

Pasden 1. Anatomus pacrenmit. CopmepxaHue: pacTUTENbHbIe TKAaHH:
o0pa3oBaTeNbHBIE, [OKPOBHbIE, OCHOBHBIE, MPOBOJALIKE, MEXaHHYECKUE,
BBIJCTUTENbHBIE. M3roToBICHNE NpenmapaToB MepuUCTeMbl MOGEroB pPacTEHH.
H3roToBieHne npenapaToB SMuEpMbI, TIEpHIEPMBI U KOPEI IPEBECHBIX PACTEHMIA.
VI3roToBieHHE NpenapaToB W3 MPOBOAAIIMX, MEXAaHHYECKUX M BBLICIUTENBHBIX
TKaHEH pacTeHHH.

Paszoen 2. Mopdonornus pacrenunit. ComepiaHnue: OpramsI pacTeHuit:
KOPEHB, THIIBI ¥ (POPMBI KOPHEBBIX CHCTEM. 30HEI KopHsL. ITepBuuHOe U BTOPHUYHOE
CTpoeHne kopHA. Mertamopdossr kopHeit. CTpoenue nmobera. Mukpockonudeckoe
CTPOEHHE CTeONsI OLHONOJBHBIX M IBYHOJBHBIX pacTeHmil. CTpoeHue cTeis
ApeBECHBIX pacTeHHi. Metamophossl moGeros. Mophonorus U BUIOH3IMEHEHHS
macta. CTpoeHue 1BeTKa, hopMyna 1Betka. THITBI COLBETHIA. Mopdonorus miona,
knaccuuxamms wioxos. CTpoeHHe CeMEeHM OJHOMONBHBIX U JBY1OJIBHBIX
PaCcTEHUH.

Pazoen 3. OcHoBbl ¢m3HoNOrMK pacTeHuit. DOTOCHHTE3, MUTMEHTHI
torocunresa. ®otocucremst [ u II. C3, C4 u CAM pactenus.

Pazoen 4. YXusHeHHbIE LHKIBI BbICIINX pacteHuit. JKU3HEHHBIE LUKJIEI
CIIOPOBBIX PACTeHHU (XBOIIHM, TIUIAYHBI, NANOPOTHHUKH). JKH3HEHHBIH UK
T'OJIOCEMEHHBIX U LIBETKOBBIX PACTEHHH. DBONIIOLIMOHHOE IPOUCXOXKACHHE [BETKA
H Iioaa.

Pasoen 5. CucreMaTHka BBICIIMX PACTEHHIA.

Knaccel onnononeHele U ABynosbHEIE. OCHOBHEIE CEMEHCTBA IBETKOBBIX
pacTeHHUH: 06000BHIE, PO30LIBETHEIE, [IaCJICHOBBIE, KpPECTOLIBETHEIE,
CII0’KHOIBETHEIE, 3JIaKH, JTHJICHHEIE.

Monyab «IlapcTBo KHMBOTHBIX»

Pasoen 1. TkaHH XUBOTHBIX M YelOBeKa. THITB KIETOYHOM OpraHU3alyu;
NPOKaPHOTHYECKAE U DIYKAPHOTHYECKHE KIETKU. JKU3HEHHBIM NHKI KJIETOK.
I'ameTorenes; Melio3 1 ero 6HOTOrUYECKOE 3HAUEHUE. OmnnoxorBopenue. Metozp!
H3YYEeHHs KIETKU: CBETOBasA W 3JIGKTPOHHAs MHKPOCKOIHUS, OHOXHMHYECKHE U
MMMYHOJIOTUYeCKHe MeTobl. OOMeH BelecT B KieTke (Metabonusm). CTpoeHse
TKaHEeH XMBOTHBIX M YEJIOBEKA.

Pasoden 2. Tlpocteiimme. Oco6eHHOCTH MOPGOTOTHH 1 GUIHONOTHH.
Cucremaruka npocreimmx.

Pazoen 3. Dbecrno3BOHOYHBIE JKMBOTHBIE. TaKCOHBI OeCIIO3BOHOYHBIX
KUBOTHEIX. OCHOBHBIE apoMOp(03bI THIOB (MIOATHIIOB, KIACCOB). BONIOIHS
CHCTEM OPraHOB OECIIO3BOHOYHBIX KHBOTHBIX.

Pa3zoden 4. TakCOHBI I03BOHOYHBIX )KUBOTHBIX., JBOJIIOLUS CHCTEM OpraHoB
TI03BOHOYHBIX JKHBOTHEIX.

Moaynb «O6mas 6HOIOrHA H MEKPOGHOIOTH»

Bupycsl.  Baktepuodarn. MUKpPOOPraHM3MEI — NPOKAPHOTHYECKHE W
JYKapuoTHYeCKHe. XapaKTepUCTUKA M TaKCOHOMHs OakTepwil. baxrepun,
npuMeHseMble B buorexuonoruu (Bacillus subtilis, Escherichia coli, Streptomyces



coelicolor, Corynebacterium clutamicum). Tpu6er, CTPOEHHE U pPa3sMHOYKEHHE
rpuGoB. Bumsl rpuboB, npuMeHseMble B GHOTEXHOIOrUH (Penicillum notatum,
Aspergillus nidulans, Rhizopus oryzae u R. nigricans). JIpoxoKu, IpUMeHseMble B
OHOTEXHOIOTHH Saccharomyces cerevisiae, Candida utilis, Candida albicans,
Schizosaccharomyces pombe, Hansenula polymorpha w Pichia pastoris.

Monayas «I'eneTukar»

Pazden 1. OcHOBBI reHeTwkH. OCHOBHBIE TIOHSTHS TCHETHKIL
3aKOHOMEPHOCTH HaclelOBaHUS. 3aKOHEBI Menzens. 3akoH He3aBHCHMOTO
PACIICIVICHUA W €r0 HUTONOTHYECKUI MeXaHu3M. IIpaBuiia BHINMKUCHIBAHMS raMeT
nomurubpuga. OmnpeneneHre paclieluieHHs IO (QeHOTUIly ¢ mOMOIIBIO
(GeHOTMIIHYECKHX  pagukamoB. Pons AHAMU3UPYIOIIETO  CKPEIIMBAaHUS H
BOSMOXKHOCTH ~ ero  ocymectBieHus. [lomatue 06 skcmpeccuBHOCTH M
MICHETPaHTHOCTH I'eHa. MeTo/ibl OLIEHKH NMEHETPAHTHOCTH TE€HOB.

B3aumopneiictue IEHOB. Knaccuhukanus Pa3IUYHBIX THITOB
B3aUMOJICHCTBHSI T'€HOB: IIOJIHOE NOMHHHUPOBAHHE, HEMOJHOE JOMUHUPOBaHHE,
CBEPXIOMUHHPOBAHKE, KOJNOMHMHHMPOBAHHME, MeXKaUleNbHass KOMIIIEMEeHTalus,
AJIC/IbHO® HCKITIOUEHHE, KOMIIIEMEHTaPHOCTb, 3IHUCTA3, MOIMMEPHSI.

CuemienHoe HacnefoBaHue. YCTaHOBIGHHE CIEIICHUS B HacJIeI0BaHUH
MPU3HAKOB. ['€HeTMKAa Tola ¥ CHEelUIEHHOE C [OJOM  HAcleOBAaHHE.
Knaccudukaums U3MEHYUBOCTH.  [lonsitme 0 HACJIECTBEHHON W
HEHACIIEICTBEHHON H3MEHYMBOCTH. MyTallMOHHAS TEOpUs W KI1acCUbHUKAIHSI
MYyTarui.

BBenenre B reHeTHKy 4enoBeka. UeloBeK Kak OOBEKT Te€HETHUECKHX
ucCeIoBaHMi. MeTO/bI TeHeTHKM YeloBeKa U X XapaKTePHCTHKA.

BBenieHre B MONYNALNMOHHYIO TeHeTHKY. | eHeTHdeckas CTPYKTypa
nomynsaiui. Tumer nomynsuuit. OcHoBHBIE (DAKTOPHI IeHETHUYECKOH MUHAMUKY
MOMYJISLIMM,

Paszden 2. OcHOBHBIE MOJIEKY/IAPHO-FEHETHUYECKHE npoueccel. CTtpoeHue
HyKeuHoBeIX kucioT (JAHK, PHK). Bugsl u QyHKIMH HYKIEHMHOBBIX KHCIOT.
IIpaBuino koMmieMeHTapHocTH. IIpaBuio Yapragga. [IpuHIHMITHATEHBIE OTIHYHS
AHK u PHK. Ilepemaua reHermyeckoii HH(popMamuu (ueHTpanpHas gorma
MOJIeKYJISIpHOM Ouonorun). IToHsTHE MATPUYHOTO CHHTE3A. AHTHTIApaIIeTBHOCTD
JAHK u ee 3HadeHue B peakiusx MaTpUYHOTO CHHTE3A. [IpyHLUD MaTPHUYHOTO
CHHTE3a.

Peaxuuu matpudnoro cunresa. [TpaHIun KOMITJIEMEHTApHOCTH B pPeakiysax
matpuqHoro cuHTesa. JHK u rensl. I'eneruueckuit kopm, ero cBolcTaa.
Tpanckpunuys, ee IPUHIMIEL X 0cO6eHHOCTH. TPaHCIALMS: STATBI X MEXAHU3MBL
Marpuynsii cuntes JIHK — perumkanus. ITpuaupms: pemmukanuu  JIHK.
Mexanusm perukanuu JJHK.

Mogaysib «MeToabl HCC/1€10BAHMS HYKIEHHOBBIX KHCI0T

Opranusauuss  MonekynsspHoW — maboparopun.  ITLIP. Onexrpodopes.
Iloxroroska MaTepuana fist BEIIEIEHUS HYKICHHOBBIX KUCIOT. Bhienenue JHK.
IIporokonsr Beimenenus JHK. Ilocranoska ITIIP. Beibop u moaroroska



npaiimMepoB. Jlerekuust pesynsraroB [P meromom FOPHU30HTAIIBHOTO TeJlb-
anekTpogopesa. Ounctka ITIP-poxykra. ITocTaHOBKA CEeKBEHCOBOI peaxkuuu.
HuTepripeTanus pe3yasTaTos.

Moayas  «HAucTpymeHTHI  GHOMHMOPMALMHOHHOIO  aHaAM3a  —
nporpammublii naker UGENE, 6a3b1 nanubix NCBI u apyrue»

BripaBHuBaHNe OUONOTHYECKHX MOCIIENOBATENBLHOCTEIL. KomnerotepHsie
6a3bl NaHHBIX (MX BUIbI). MaTpUIIB! CXOJICTBA.

Ilouck romonoros. IIoMCK MO  ydyacTKaM  TOCIeNOBATEIbHOCTEN.
BripaBHuBanwue,

Monekynspras sBosmonus. ®unoreHns. MeTo 3BOTIONMHOHHEIX JIepeBbEB.
AHaIM3 SKCIIPECCUH TeHOB. M3ydeHne CTpyKTYpbI U (ByHKLHiT GeIKOB.

Moayas «IIporpammupoBanue na Python»

3HAKOMCTBO C HHTEIPUPOBAHHOMN Cpenoit pa3paboTku u 00y4yeHHs Ha S3bIKE
Python, Hanucanwe mepBoit nporpammel. ®yHKIuUs print, nepeMeHHsle. Input u
ycnosHble KoHCTPYKUuH. Crimcku, momynb random, wumkin while, TIporpamma -
urpa «Kamenb, HoxHHIBL, Gymara». CTaHnapT opopMIeHHs Koa.

4. ®opMbI KOHTPOJISI ¥ NIO/IBE/leHHs] HTOTOB PEAJM3AIHH NPOrPAMMBI

B obpasoBarensHoM nponecce GyAyT HCIONB30BAHBI CIEAYIOMIEE BUAB U
METOZbl KOHTPOJIS YCIEIIHOCTH OCBOEHHUS 00yYaroIIUMUCS TPOrPaMMBI:

- TIpeJBApUTETBHEIN (BXOOHOM) KOHTPOJIE MPOBONUTCS B Havaje
peanusanuu IIporpammel B Buze Gecezibl W/UITH TECTUPOBAHMS;

- TEKYIIHH KOHTPOJIb - y4acTHe B COPEBHOBAHMAX MPOTPAMMEI, B TOM YKCIIE
B 1 1 2 type HTO.

- UTOTOBBIA KOHTPOJIb y4acTHE B UTOT'OBOM COPEBHOBAaHMH.

Cucrema KOHTPOJISI pe3yJIbTATHBHOCTH MPOrPAMMBI

ObpatHast CBSI3b OCYImIECTBNIACTCS B OOLIMX 4YaTaX B COLMANBHBIX CETSX,
camocTosTesbHas paboTa M B3aMMOJEHCTBUE C IPEIoAaBaTeleM OCYIIEeCTRISETCS
B PEXHME MPOBEPKH HHTCPAKTHUBHBIX (OPM C 3aJaHUSIMM W B DIIEKTPOHHOIM
00pa3oBaTeNbHOM cpefe.

IIpumepHoe conepkaTe/IbHOE ONHCAHHE KAKAOT0 KPHTEPHSI

YPpoBHHU OCBOEHHS Pesynerar
[IPOrpaMMEI
Beicoxwuii YPOBCHB | Yuaiuecs JEMOHCTPHPYIOT —BBICOKYIO 3aHHTEPECOBAHHOCTH B
OCBOCHHUS IIPOTpaMMEI y4eOHOH,  mo3HaBaTENLHOM U TBOPYECKOH  J€ATEIBHOCTH,

cocraBislome comepxanue IIporpammer. Ha  copeBHOBammMsix
IIOKa3bIBAIOT OTVINYHOE MPAKTUYECKOE IPUMEHEHHE 3HAHUIH 1 HABEIKOB
BO BPEMs COPEBHOBaHHMIA.




Cpenunit YPOBEHD | Ydalmecs NEMOHCTPHPYIOT AO0CTaTOYHYI0 3aHHTEPECOBAHHOCTH B
ocBoeHUs IIporpamMmer | yuebro¥M,  nosmapaTenbHOH — u TBOPYECKOH  JeATeNBHOCTH,

CoCTaBisOMed  comepxkanve Ilporpammbl. Ha  copeBHOBamMSX
TIOKA3bIBAIOT MPAKTHYECKOE MPUMEHEHHUE 3HAHU H HABLIKOB BO BpeMs
COPEBHOBaHHH, HO HEKOTOPbIE HABBIKH TpPeOYIOT nopaboTkm, a
HEKOTOPBIC 3aIaHUs BBI3BIBAIOT TPYIHOCTH.

Huzkumit YPOBEHS | Yualliuecs NEMOHCTPHPYIOT HU3KHI YPOBEHS 3aHHTEPECOBAaHHOCTH B
ocBoeHHs [IporpamMmsr | yue6HOM,  mo3HaBaTelpHOH W TBOPYECKOH  JeATEJILHOCTH,

CocTaBAOmEed  comepikanue [Iporpammer.  Ha COPEBHOBAHUAX
TIOKA3LIBAIOT IPAKTHYECKOE MPUMEHEHHE 3HAHHH U HABBIKOB BO BPEMS
COPEBHOBAHHH HE COOTBETCTBYET TpeOOBAaHHSIM M 3ajaHus Ha
COPCBHOBAHHAX BBI3BIBAIOT HENIPEOIOTUMBIE TPYIHOCTH.

3. OpraHH3alHOHHO-TIEJaTOTHYECKHE yCJI0BHSA peasH3anuu

NporpaMMel

5.1. MaTepHa/IbHO-TeXHHYeCKoe 00ecedenne:
- ImIatdopma s MpoBeeHus BeGUHAPOB ¢ BO3MOXHOCTBIO MX 3AllUCH U

pa3MelIeHus;

- HaT 11 KOMMYHUKaluu npernogasarened u Y4aCTHHKOB IIpOrpaMMBI B

COLIMAJIbHOM CETH;

- I1aTdOopMa JUIS pasMeLeHHs JIEKTPOHHBIX (opM TECTUPOBAHUS;
- JIeKUMOHHAs ayJMTOpHS C [POEKTOPOM, HHTEPAaKTHBHOM IOCKOM,

BO3MOXHOCTBIO BBIX04 B UHTEPHET,

- obopymoBanue yue6HbIX 1abopaTopuii.
5.2. O6opynosaune

ﬁ{:’ln Haumenosanue Kon-so

1 Mukpockon npsamoit Juis 1aGopaTopHBIX MCCIEA0BAHMI GHOTOrHYECKHIL 5

2 CrexkJia NOKpOBHEIE 5

3 CrekJia rmpeMeTHble 5

4 Yawku [Metpu 40

3 Ha6op roToBbIx MHKpOMpenapaTos

6 [Munuer 5

7 HaGop pearenToB, pacXoaHBIX MaTepHaNIOB ¥ METOUYECKHX PEKOMEHTAIHA 1
[V USTOTOBJICHHA MHKponpenapatos "Kiertku uenoseka"

8 Habop peareHToB, pacxoHEIX MaTepHATIOB M METOIMYECKHX peKoMeHauuit

A1 M3FOTOBJICHHA MUKpOTpenapatos "MHKpPOCKOITHYeCKHe OpraHHu3Mbl"

3.3. Kagposoe oGecneyenune nporpaMmer:

- npogeccop, JOKTOp GHONOTHYECKHMX HAYK

- JOLIEHT, KaHAUAAT OMOTOTHYECKUX HAYK;

- AOLEHT, KaHIUIaT XUMHYECKHUX HayK;

— CITeLIUATUCT, MEAULIMHCKUHA FeHETHK;

- Teaaror JIOMOJIHUTENIBHOTO 00pa30BaHus, IPOrPAMMHUCT;
- TeJ1aror;

- IICUXOJIOT;



- BOCIIUTATEIIb.

— IPOrPaMMHCT.

5.4. Undopmanuonnoe obecneuenue:

- Caiit  PeruoHambHOro  MOZIENBHOIO LEHTpa  JOIOJHUTEILHOIO
oOpa3zoBaHust feTeii - http://argo.surgu.ru/

- OOpasoBarensHast miarpopma «Tamaatsr  2030» Cyprytckoro
FOCYynapCTBEHHOTO YHHBepcUTeTa — https://talents.surou.ru/

3.5. MeTtoanyeckoe obecrevyenue MPOrpamMmbI

Merozibl 06y4enust, HCIIONBE3yeMbIe B IporpaMMe:

- CIIOBECHBIE (YCTHOE 00BACHEHHE MaTeprana),

- HaIJIAIHbIE (TTpe3eHTals),

- IpaKTHYeckue (IIPOeKTHas AesTeNbHOCTh, [Ipuioxkenue 31

- pacu€THBIC (MaTeMaTHIecKas 06paboTka IKCIIePUMEHTATBHBIX JaHHBIX),

- BU3yallbHbIe (MPE/CTaBIeHUe Pe3yIbTaTOB SKCIIEPUMEHTA B BU/E TAOIHIL,
rpadHKoB, cXeM, Iuarpamm),

- aHAJIUTUYECKHE,

C nenbio BOBIEUEHHS B IPOJYKTHBHYIO M TBOPUECKYIO (ESTETBHOCTD
o0y4Jaronuxcs OyAyT UCTIONb30BAHBL:

-aHaJN3 HHPOPMALIMOHHEIX HCTOYHUKOB (HHTEPHET);

- OCHOBHBIE METOBI cO0pa U 06pabOTKH JaHHBIX;

-METOJ MIOrPyKEeHMUS;

-ACCIIeIOBaHNS;

-OIbITHas paboTa.
5.6. Ilporpammuoe oGecneuenne nporpaMmel

Tpebyercs
perucrpanus Ha
HTe U
Hazpanue Ccbuika i
HOJITBEPIKICHHUE
PErUCTpaIuH Yepes
DIIEKTPOHHYIO ITOUTY
Ounaitn nakeT | https://docs.google.com Tpebyercs
O(HUCHBIX MTPOAYKTOB perucrpanus
Onnaitn  ceppuc s | https://telemost.yandex.ru/ Tpebyercsa
IIPOBEICH U peructpanus
BHIICOKOH (pepeHITiii
Ugene ugene.net CBoboansrit moctyn
baser nannbx (NCBI) | www.nebi.nlm.nih.gov CBobonHEIi nocTyn

ONeKTPOHHO-00pa30BaTebHBIE PECYPCHI




L, O6pazoBarepHas
miarpopma  «TananTe!
2030»

2. ONneKTpoHHas
b6ubmroTexa

3. Caiit npenHaszHauen
ISt BCEX, KTO
HHTEpecyeTcs
9BOJIIOLIHAEH.

4., Camas monHas u
IIOCTOSHHO
HOIOTHAEMAs
JNIEKTPOHHAs
Ouonoruueckas
Oubnuorexa ¢ mpAMBIMH
CCBUIKaMH.

5.Kype «Monekyinspras

1. https://talents.surgu.ru/

2, http://zoometod.ru

3. http://www.evolbiol.ru/

4, ashipunov.info/shipunov/school/sch-
ru.htm

https://stepik.org/course/70/promo#toc
https://stepik.org/course/94/promo#toc

https://ru.coursera.org/learn/gmo

CsoGomHerit noctyn

OMOJIOTHS M reHeTHKAY
6.Kype
«BHOTEXHOJIOrHH;

reHHAs UHKEHEPHA»
T Kypce «I'MO:

TEXHOJIOTHH CO3JaHUS U
[IPUMEHEHHE»

8. [Tonkact UGENE
(cepus obyuarommx
AHTJIOA3BIYHEIX
BUJIEOMATEPHAJIOB)

http://ugene.net/ru/podcast archive.ht

H 90 X Oy i

|

S.7. AndopmManuoHHbIe HCTOYHHKH

Ilepe4yens uTepaTyphl, HCNOIL30BAHHOI NPH HANKCAHUM NpOrpamMMmbl:

OCHOBHAS JINTEPATYPA:

1. Andeposa, I'. A. T'enerrka: yue6buux mus Bysos/ I, A. Andeposa, T
I1. IToxropnosa, T. Y. Konnayposa; nox pemaxuweii I'. A. AndepoBoii. — 3-e 3.,
ucnp. u jom. — Mocksa: Wsnarensctso IOpaiit, 2022. — 200 c. — (Bsicuiee
obpasosanue). — TekcT: 31eKTpOHHBIH // OGpa3oBaTeIbHAS miargopma FOpaiit
[caiit]. — URL: https://urait.ru/bcode/490670 (mata obpaiyenus: 08.04.2022). —
PexuM JrocTyna: st 3aperucTpupoBaHHEIX [0JIB30BATENCH.

2. Mounexynspraas Guonorus. IlpakTukym.: ydeGHoe mocobue s
By30B/A.C.KonnueB[n gp.]; mom pemakumeit A.C.Konmuesa. -2-¢ W3-
Mocksa.:Uznarenscteo FOpaiit, 2021.-169c.

3. Konuues, A.C. MonexynsipHast Guonorus: y4eGHHK s CTYI. Tef.
By30B / A.C. Konnues, I'.A. CeBacTbsiHOBa. - 2-¢ W3], ucnp.-M.: Usnatensckuii
LeHTp «Akagemus», 2005.- 400c.

AOIMOJTHUTEJBHAS TUTEPATYVYPA:
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