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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;

-/

%/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



































































