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1. IosicHUTEeILHAS 3ANMCKA

brotexHonorNsl — OJlHAa M3 MEPCIEKTUBHBIX M CTPATETHYECKH BaKHBIX oOmacteil Hayku. OHa
M3y4aeT BO3MOXXHOCTH HCIIOJIb30BAHUS KHUBBIX OPTaHU3MOB M MPOIYKTOB UX JKU3HEACSITEIbHOCTH IS
pELICHHUs KJIIOYEBBIX TEXHOJIOTUYECKUX 3a7ad. YK€ CerOfHs C MOMOIIBIO TOCTH)KEHUH ATOM HAyKU MBI
noxy4aeM OoJiee KauecTBEHHBIE MPOAYKTHI TUTAHUS U pa3pabaThIBaeM COBPEMEHHBIE TPeTapaThl.

B cenbckoM x03s1icTBE OMOTEXHOIOTHH UCTIOIB3YIOTCS B IIEIISX MOBBIMICHUS POU3BOAUTEIIEHOCTH
¥ YCTOHYHMBOCTH CEJIBCKOTO XO3SHCTBA M MO3BOJIAIOT PeUiaTh MpOoOIeMbl HU3KUX YPOXKACB, MOBBIIICHUS
Ka4yecTBa MPOAYKIUH, CHIDKCHHS 3aTPaT U BPETHOTO BO3CHCTBHUS HAa OKPYKAIOIIYIO CPELy.

Ooyuaromuecs no nporpamme «HKxeHepHbIE OHOIIOTHYECKUE CHCTEMBD) TOIy4aT BO3MOKHOCTD
B3[VISHYTh Ha JOCTIDKCHMS >KUBOW TMPHPOJBI KaK Ha 0OOpaslbl MCKYCHBIX TEXHHYECKHX DPEUICHUH,
MCTIOJIH30BATh MOTyYECHHBIC 3HAHUS KaK OOIIMPHBIN MaTepHai sl HHXEHEPHOTO TBOPYECTBA, B3TIIAHYThH
Ha OMOXUMUIO PACTCHHI U )KUBOTHBIX C IMO3UIIMHU HCCIenoBaTeNeil Oyaymero, mpUMEHUB CBOU ITO3HAHUS
I KOHCTPYHUPOBAHHUS HOBBIX JKUBBIX CHUCTEM. YYAaCTHHKH HPOTPAMMBI CMOTYT OCBOHTH METOAMKH
KyJbTHBHPOBAHUS PA3JIUYHBIX OPraHU3MOB, HaydaTCcs KOHTPOJIMPOBATH ITapaMeTpPbl OKpYIKaroIlleit
Cpezpl, oydaT 3HAHUS O POJM OCHOBHBIX TPYII XMMHUYECKHUX COCAMHEHUN M O UX KPYrOBOpPOTaxX, O
Mepax Mo oOecreyeHuIo OMOJIOrMYecKOM 0e30MmacHOCTH, Haydarcs MCIOJIb30BaTh CBOMCTBA KHUBBIX
OpPTaHMW3MOB [UIsl PEIICHWS TEXHWYECKUX 3a1ad, OyAyT COBEpIICHCTBOBAaTH YMEHHE paboTaThb
000pyIOBaHHEM OMOJIOTUYECKOH JTab0paTOPHH, MO3HAKOMSITCS C TEXHOJIOTUSMHI U3TOTOBJICHUS 3alUThI
OKpYXaromIei cpe/ibl, OCHOBAaHHBIX Ha UCIIOJIb30BaHUH )KUBBIX OPTaHU3MOB.

[Iporpamma criocoOGCTBYET MpodeccHoHaIbHOM OpUEHTAIMN 00YHaIOLIUXCS, YTO B MTOCIIEYIOIIEM
o0ecrieunT 0OCO3HaHHOE BOBJICUCHHE B Pa3BUTHE MIPOM3BO/ICTBA, HAYKH U CO3JJaHHE HOBBIX TEXHOJIOTHIA
Peanm3anmst  maHHOW  MpOTrpaMMBbl  €CTECTBEHHOHAYYHOW  HANpPaBICHHOCTH  IpEeIyCMaTpHUBacT
UCTIOIh30BaHUE 000pYAOBaHMS, CpecTB 00ydeHus u Boctiutanus Llentpa «Touka poctay.

HopMmatusHO-TIpaBoBasg OCHOBA.

JlononHuTenbHas oOuieoOpa3oBaTenbHas  oOmiepa3BuBaromias  nporpamma  «VHxeHepHbIe
OMOJIOTUYECKUE CHUCTEMBD» pa3paboTaHa COrIacHO TpeOOBaHUSAM  CIEAYIOIUX HOPMATHUBHBIX
JOKYMEHTOB:

— @enepanbubiii 3akoH PO 273-D3 «O6 obpazoanuu B Poccuiickoit @enepanuum» ot 29.12. 2012 r.

— Vxka3 Ilpesunenta Poccuiickoit ®enepanuu ot 09.05.2017 Ne 203 «O Crpateruu pa3BUTHSA
nHpopMmanmonHoro oobmecTBa B Poccuiickoit @enepanmu Ha 2017 — 2030 roasi»;

— Vxka3 Ilpesunenta Poccuiickoit ®enepauun ot 09.11.2022 Ne 809 «OO0 yrBepxkaeHun OcHOB
TOCYJapCTBEHHON TMOJUTHUKHU IO COXPAHCHUIO M YKPEIUJICHUIO TPAJAUIIMOHHBIX POCCUUCKUX TYXOBHO-
HPaBCTBEHHBIX LIECHHOCTEW);

— Vka3 Ilpesunenta Poccuiickoit @enepanmu ot 28 deBpans 2024 r. Ne 145 «O Crpaterun Hay4dHO-
TEXHOJIOTUYECKOTO pa3Buths Poccuiickon Penepauuny;

— Vka3 [pesunenta Poccuiickoin @eaepanuu ot 07.05.2024 Ne 309 «O HalMOHAIBHBIX LEIIX Pa3BUTHUA
Poccuiickoit @enepanun Ha nepuon A0 2030 roga» u Ha nepcnekTuBy A0 2036 roja;

— Konnenmust pa3BUTHS CHCTEMBI JOIMOJHUTEILHOTO 00pa3oBaHus nereil XaHThI-MaHCHUHCKOTO
aBTOHOMHOTO OoKpyra — FOrpsl 10 2030 r., yrBepkaeHHas pacnopsbkeHueM [IpaBurtensctBa Poccuiickoit
®epnepannu ot 31.03.2022 Ne 678-p;

— Iloctanosnenue I[IpaButensctBa Poccuiickoin @enepaunu ot 18.04.2016 Ne 317 «O peanuzanuu
HanmonansHOM TEXHOJOTMYECKOM MHUITUATHUBBIY;

—IIpuka3 MuHucTepcTBa Hayku U BbIciero oopasosanus PO u Munucrepcrsa npocseuienus PO ot 30
utoast 2020 r. No 845/369 «O6 yrBepxknenun [lopsaka 3adera OpraHM3aIMel, OCYIISCTBIISIOIICH
00pa30BaTEIbHYIO JEATEIbHOCTh, PE3YJIbTATOB OCBOEHHUS 00YUaAIOUIMMUCS YIEOHBIX MPEIMETOB, KYpCOB,
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OUCHUIUIMH  (MOZyJeH), NPaKTUKW, JOTOJHUTENbHBIX 00pa3oBaTelIbHBIX MpOrpaMM B JAPYrHX
OpraHMU3aIUsiX, OCYIIECTBISIONUX 00pa30BaATENbHYIO AEITEIbHOCTDY;

— Ilpukaz MuHucTepcTBa HayKu U Bhiciiero oopasoBanus P® u MunuctepctBa npocsemienust PO ot 5
aBrycta 2020 r. Ne 882/391 «O0 opranuzaiuu 1 OCYIIECTBICHHH 00pa30BaTEIbLHON EATEIIbHOCTU TIPH
ceTeBoi (hopme peanu3anu 00pa3oBaTEIbHBIX MpPOrpaMm» (C U3MEHEHUSIMU M JOMOJHEHHsIMH OT 11
¢despans 2022 roxna);

— Ilpuka3 MunucrepctBa npocsemienus PO or 27 urong 2022 r. Ne 629 «O0 yrBepxknenun [lopsinka
OpraHM3allMd M  OCYILIECTBIEHUS  OOpa3oBaTENbHOM  JEATEIBHOCTH IO  JONOJIHUTEIbHBIM
o011eo0pa3oBaTeNbHBIM IPOrpaMMaM»;

— «CaHUTapHO-3UAEMHOJIOTHYECKUE TPEOOBAHUS K OPraHU3alMsIM BOCIUTAHUS U 00YUYEHHs], OTJIbIXa U
0370pOBJEHUA AeTel U Monoaéxmu». [locranoBnenne ['MaBHOTO TOCyAapCTBEHHOTO CAHUTAPHOTO Bpaya
P® ot 28 centsabps 2020 roga Ne 28 «O6 yrBepkaenun canutapHbix npasui CII 2.4.3648-20».
[Iporpamma cmocoOCTByeT O3HAKOMJICHUIO C OpraHu3alued KOJIJIEKTUBHOTO WU HUHIUBUAYAIBHOTO
UCCIIeI0BaHusl, OOyYEHHIO B JEHCTBUU, MO3BOJIAET YEpPEAOBATh KOJUIEKTUBHYIO M WHJIMBHIYaJbHYIO
JeSITEIbHOCTh. TeopeTHYecKuii MaTeprai BKIIOYAaeT B ce0sl BOMPOCHI, KACAIOIIUECS OCHOB MPOEKTHO-
HCCIIeI0BATENBCKOM IeATeTbHOCTH, 3HAKOMCTBA CO CTPYKTYPOH pabOTHI.

AKTyaJIbHOCTb NporpaMmbl. B ycloBusIX HCHONHEHHS 3aJad IO  JOCTHUKEHUIO
TEXHOJIOTUYECKOT0 CYBEPEHUTETA OJHUM M3 HauboJiee aKTyalbHbIX HAIIPABICHUN SIBISIETCS] TOATOTOBKA
KaJpoB B 00JacTH OMOTEXHOJOTHH, WHXKEHEPHBIX arpoOMOCHUCTEM, KOTHUTHUBHBIX W HEHpOHAyKax.
OpHEHTUPOBAaHHOCTh IIPOTrpaMMbl Ha TOATOTOBKY IIKOJBHUKOB K HalmoHaabHOM TEXHOJIOTHYECKOU
omuvmnuane (HTO) mo mpodwmmo «MHkeHepHbIe OUOIOTUYECKHE CHUCTEMBD» SIBISETCS OJHHUM U3
BaOKHEHIINX MHCTPYMEHTOB B 00J1aCTH TpaHchopMaluu 00pa3oBaHus U MPo(GOpUEHTAIINH IIKOJIbHUKOB
B 3TU NEPCIEKTUBHBIE ISl CTPAHbl U PETUOHA HAMPABIICHHUS.

HoBu3na nanHHOil o0pa3oBaTeJbHOW NPOrpaMMbl B TOM, 4YTO TIJIABHOW OCOOEHHOCTBIO
MPOrpaMMBbl SIBJISIETCS] TIIyOOKasi MHTErpauusi (pU3MKO-XUMHYECKUX 3HAHUM, YTO MO3BOJISIET Pa3BUBATh
WHKEHEPHBIN MOX0] B 001aCTH OMOTEXHOJIOTUH, CUTHU(EPMEPCTBA U (PUTOTEXHOIOTHIA.

['ogoBoOl LMK MpOrpaMMBbl BKJIIOYAET CUCTEMY MOJYJEH, CHOCOOCTBYIOIIMX IUIAHOMEPHOMY
Pa3BUTUIO Yy OOyYarouxcs KOMIIETEHIIMH HEeOOXOJMMBIX JUIs ydacTuss BO Bcepoccuiickoii
MEXKIMCUUIUIMHAPHON OJIMMIIMAJIE MIKOJIBHUKOB «HalMoHaIbHON TEXHOJIOTHYECKON OJTUMITHALE.

OHnaliH-MOAYMU TIPOTPaMMBI  pPEAM3YIOTCA C TIOMOIBI CEpBUCA BUJICOKOH(EpEeHITUI
https://surgu.ktalk.ru/. OOy4aronuiics CMOXKET peaqu30BbIBaTh CBOW 0O0pa30oBaTENbHBIA MPOIECC B
cBoOoaHOM Tpaduke, B 1000e ya1oOHOE 1715 HETO BpeMsi. Moyliu JOCTYIHBI TTO MPUBATHOM CCHUIKE, 0€3
peructparuu. O6paTHasi CBS3b OCYIIECTBIISICTCS B HHIUBHIYAIBHOM IMOPSJIKE, CAMOCTOSITeNIbHAs paboTa
Y B3aMMOJICHCTBUE C MPEINoaaBaTesieM OCYIIECTBISIETCS B 3JIEKTPOHHON 00pa30BaTENbHOMN Cpeie.

OuHble MOJYTW TPOTPAMMBI  SIBJISIFOTCS  KOMIUIEKCHBIMU  ¢opMaTtaMud (MHTEHCHUBAMH),
pean3yloTcsi B OYHOM M THOpUAHOM (QopMaTrax, COJAEpKaT MPAKTUUECKUE 3aHSATHUS B YCIOBUSX
naboparopuii CypryTckoro rocyAapCTBEHHOI'O YHUBEpPCUTETa MOJ HACTABHUYECTBOM MPOQECCOPCKO-
MPernoaBaTeIbCKOT0 COCTaBa U CTYIEHTOB.

2. OpraHu3anMoHHoO — NeIaArornyecKye VCJI0BUS PeaJn3aAliy IPOrpaMMbl
IMeparoruyeckasi 1eJeco00Pa3HOCTh IPOTPAMMBI  3aKJIIOYAeTCSI B TOM, YTOOBI: IOATOTOBHUTH
oOyuaromuxcsi K HanumoHanbHOM TexXHOJOTHYECKOM onumnuane mno npodpumo «HxeHepHbie
OMOJIOTUYECKHE CHCTEMBI», OCBOCHHE HEOOXOIMMBIX NMPEIMETHBIX 3HAHUI M BOBJICUEHHE UX B paboTy
HaJl TEXHOJOTMYECKUMH mpuopuTeTaMu HalmoHalbHOW TEXHOJOTWYECKOW HMHUIMATUBBI IS
JUYHOCTHOM caMopean3alyy U Npo(eccuoHaIbHOTO CaMOOTPEICTICHHUS.

JlanHasi mporpaMma sIBJISIETCSl Pa3BUBAIOLICH.

HampaBieHHOCTB IpOrpamMMbl: €CTECTBEHHOHAYYHOE.

YpOoBEHb OCBOEHMS IPOrpaMMbl 0a30BbI.

Kareropus o6yuarommxcsi: 6e3 OB3

Bospact BocnutanuukoB - 14-17 ner.

CocTaB rpynmsl - MOCTOSHHBIN. 3aHATHUS POBOASTCS C Pa3HOBO3PACTHBIM COCTABOM O0YUaIOLIUXCS.
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Hanonnusiemocts rpynmbl — 15-20 yenoBek.

dopma 00yueHuss — ouHOM opmate, OHIANH Gopmarte.

dopMa 3aHATUN - TPYNIOBasi, UHAUBUyaIbHAs.

Cpok peanuzanuu — 1 roaa.

O6mee komuuecTBO 4acoB 34 yacoB (B roj — 34 4acoB).

KomnuecTBo 3ansThii B Heaento — 1 pa3 B HEAENIO;

[TponomKUTENEHOCTD 3aHATHSA - 3aHITHE TIO 40 MUHYT;

Buapl aesTenbHOCTH: CaMOCTOSATENIbHAS MPAKTUYECKasl EATEIbHOCTh, COBMECTHAs AESITEIbHOCTh C
MearoroM; KOMaHaHasi paboTa; UrpoBasi AesITEILHOCTD.

3. Ileau, 3aaa4m, IJIAHUPYEMbIE Pe3VJIbTATHI

Henanb: IToaroropka oOywaronuxcs K HallMOHAIBHON TEXHOJIOTHYECKOW OJIMMITMAJE IO MPOQUIIIO
«mKxeHepHbIe OMOJIOTUYECKUE CUCTEMBI», OCBOSHHE HEOOXOIUMBIX MTPEIMETHBIX 3HAHUHA U BOBJICUCHHE
WX B pabOTy HaJ TEXHOJOTUYECKUMU TIpUOpHUTEeTaMU HarimoHaThHOW TEXHOJIOTHISCKON HHUITUATUBBI TS
JUYHOCTHOM caMopeau3aliy 1 MPo(PecCHOHATLHOTO CAMOOTIPEICIICHHS.
3agaum:
- chopMHPOBATH TO3HABATEIILHBIC HHTEPECHI I MOTHUBBI, HAIIPABJICHHBIC HA U3YUCHHUE €CTCCTBCHHBIX
HAyK ¥ MIPUOPUTETHBIX HapaBieHui HalmoHanbHON TEXHOJIOTHYECKOM HHUIINATHBHI;
- MMO3HAKOMHUTh C OCHOBHBIMH MOHATHSAMH arpOOMOTEXHOJIOTHH, METOJaMH TOBBIIIICHUS KauecTBa
MPOAYKTOB THTAaHWS W BHIpANIUBAaHWE OPTaHWYECKOW TMPOMYKIMKM 3a CYeT I[epexoda K
BBICOKOTEXHOJIOTUYHBIM METO/IaM BRIPAITUBAHUS PACTEHUH C TIOJHBIM KOHTPOJIMPOBAHUEM BCEX BEIICCTB
Y TIOTOKOB B CHCTEeMe (HarmpuMep, THAPOTIOHHOM, a3POITOHHON WIJTH aKBAallOHHOM ) U IPUMEHEHHEM CUCTEM
aBTOMATH3aIlUd 1 MHKPOOHOJIOTHYECKOTO KOHTPOJIS;
- O3HAKOMHUThH C TPUHIHUIIAMH XUMHUYECKOTO aHall3a PACTEHUEBOMUYECKON TPOIYKIIUH, OICHKH
Ka4yecTBa MPOIYKIUH;
- Hay4YHUTh IPUMEHSTH ITOJyUYCHHBIC TeOpeTHUYecKue 3HaHus B 3aaaHusx HTO;
- chopMupoBaTh KOMMYHHMKAaTHBHBIC yMEHHs, HeoOXxomumble it ydactus B HTO um apyrux
COPCBHOBAHUSX.

O:xugaeMble WIH IJIAHUPYeMble Pe3yJbTaThl.

HUrorom mnpoxoxaeHus NaHHOM mporpammbl [uisi oOywaromuxcst 8-10 kimaccoB siBisieTCs
MOBBIILIEHUE MHTEpEca K IIKOJIBHBIM IMpEeaMEeTaM 4epe3 JeATEIbHOCTHBIM MOJAXO0J W IOTPYKEHUE B
pelIeHHe peabHbIX MPAKTHUYECKHUX 3a]1a4 HHKEHEPHO-0MO0JIOrMUeCcKOl HapaBlIeHHOCTH, (POPMHPOBAHUE
HaBBIKOB KOMaHJHON pabOThl B paMKax YCHEIIHOTO MPOXOKACHHs pa3iINyYHBIX 3TanoB HarmoHanbHOM
TEXHOJOTUYECKOMN OJMMIIHA/IbI.

IIpenmeTHbIe pe3ybTaThl

byayr 3HaTh:

- OCHOBHBIC TMPHUHILMIIBI W MEXaHU3Mbl (PYHKIMOHUPOBAHHUS U CO3JaHUS KOMIUIEKCHBIX
MHKEHEPHBIX OMOJIOTUYECKUX CUCTEM;

- OCHOBHBIC€ TPUHIMIIBI MOJ0OpPa OPraHU3MOB JUII COBMECTHOTO  BBIPAIMBAaHUS |
KYJIbTUBUPOBAHUS;

- COBpEMEHHbIE METOJIbl PabOThl ¢ OMOJIOrMUYECKUMH OOBEKTaMU M MX KOMIIOHEHTaMH, Moa0o0p
Ouosnornyecknx 00BEKTOB B COOTBETCTBHUH C IENBIO PaOOTHI;

- OCHOBHBIE CIIOCOOBI TEXHHUKO-DKOHOMHYECKOIO pacyueTa MNpPOAYKUUMHM B HHKEHEPHO-
OMOJIOTMYECKUX CUCTEMaX, OLEHKU A (HEKTUBHOCTH PaOOThI CUCTEMBI;

- OCOOCHHOCTM CTPOEHHSI pACTEHHH, >KMBOTHBIX, MHUKPOOPTaHM3MOB, B T.4. IS 3aj1ad
OMOTEXHOJIOTHH,

- OCHOBBI OMOTEXHOJIOT'MH, METO/Ibl XUMUYECKOTO aHAIN3A.

Byayr ymers:



- IUTAHUPOBATH U MPOBOJIUTH OMOJOTUYECKUE IKCIIEPUMEHTHI, pab0TaTh ¢ OMOJIOTUYECKUMU
O00BEKTaMH U MX KOMIIOHEHTAMH;

- OLIEHMBATh OE€30MACHOCTh U BO3MOXKHbBIE PUCKH IIPOBOAMMBIX SKCIIEPUMEHTOB;

- CO3/1aBaTh KOMIUIEKCHBIE MHXEHEPHO-OMOIOTHYECKUE CUCTEMBI C MPUMEHEHHEM CHCTEM
aBTOMAaTH3alMU U KOHTPOJI;

- nporpammupoBaTh B cpeie VS Code Ha s3bike «Pythony;

- pemarb KOMaHJIHBIE MEXIAWCLUIUIMHAPHBIE 3aJaHus, CBS3aHHBIE C WH)KCHEPHBIMHU
OMOJOTUYECKUMU CUCTEMaMH.

- pemath TUNoBbIe 3a7aun pa3Hbix 3tanoB HTO no 6uonoruu, xumum;

Byayr Biaanern:

- ontbIToM perieHus 3agannii HTO mo 6noioruu u XuMumu.

- OIIBITOM HCCJIEI0BaHUS OMOJIOTHYECKUX CUCTEM PA3IMYHOTO YPOBHS;

- OIIBITOM IIPOBE/ICHUS SKCIIEPUMEHTOB C OMOJIOTHYECKUMU CUCTEMAaMU;

- onbITOM OOOOLIEHMs, CHUCTeMaTu3alus 3HAaHUH U BBISBICHUWE OOIIMX WJIM YacTHBIX
3aKOHOMEpHOCTEN (HYHKIIMOHUPOBAHUS OMOJIOTUYECKUX CUCTEM;

- METOJJAMH XUMHYECKOTO aHAJIN34;

- OIIBITOM IPOEKTHUPOBAHMS HOBBIX TEXHUYECKUX YCTPOMCTB M TEXHOJIOTUYECKHUX ITPOLIECCOB JJIS
CO3/IaHMSI HH)KEHEPHO-OMOJIOTUYECKUX CHCTEM;

- ONBITOM IPOTPAaMMHUPOBAHMSI  YCTPOMCTB Ha MHKPOKOHTpOJulepax ApAyHWHO, UL
aBTOMATHU3allMU U KOHTPOJIA TapaMETPOB B CO3/1aBAEMbIX HHKEHEPHO-OMOJOTHYECKUX CHCTEMAX.

MeTanpeaMeTHbIe pPe3yJbTAThl 0CBOCHHUS POrpaMMbl 00yYAKOIIMMUCS:

bynyT pa3BuThbI:

- CITOCOOBI MBEITIJICHUS;

- yMeHue paboTaTh B yCIOBUSAX HEONPEIEICHHOCTH, BBICKAa3bIBATh TUIIOTE3bL;

- CIIOCOOHOCTH TPOU3BOJIUTH PACUETHI, OLICHKH.

JIN4YHOCTHBIE Pe3yJIbTATHI 0CBOCHHS IPOrPaMMbI 00y4alOLIUMHUCH:

Byayr nposiBiasTh

- THULIMATUBHOCTD, CAMOCTOATEIIBHOCTD, OTBETCTBEHHOCTD;

- BHUMATEJIbHOCTh, aKKYPAaTHOCTb, JIOTUYECKYIO ITOCIIEN0BATEIIBHOCTD B PELLICHUH 33/1a4;

- OCO3HAaHHOCTh, YCUTYMBOCTh, TPYI0JIFO0HE B CAMOCTOSITENIbHON paboTe.
YciaoBus peau3aniy NporpamMmel.

JI71s1 ycnientHo# peanu3aiuu JaHHON MPOorpaMMbl HEOOXOTUMBI:

. pabounii kabuHeT Ha 15-20 moca10YHBIX MecT, OMOIHOTEKA;
. HE00XO0MMOE KOJTMICCTBO YacOB.
MaTCpUAJIbHO-TCXHUYCCKOC OCHAIIICHHUEC:
® MAarouTHO-MapKEpHasd OOCKa, MapKEPbI, IPOCKTOP, HATISATHOC IoCcoOue.
. obopynoBanue «Touku pocTay;
. y4aeOHbIe TOCOOH S, METOANYECKHE MaTepHaIbl U pa3pabOTKH MO TeMaM MPOTrPaMMBI;
. HarI AHO-WJLIIOCTPATUBHBIC MaTepHalbl: CXEMBI, WJUIIOCTpAaLHH, BUJICOMATCPHUAIIBI;
MarepuajIbHO-TeXHUYECKOe obecnevyeHue: TUIPOTIOHHBIE YCTaHOBKH 1abopaTopun
«CurudepmepcTBo»; 000pyAOBaHIE XUMHUYECKON JTa00paTopu.
Oo6opynoBanue
Ne HaumenoBanue Komnuectso, mr
| TI'uapononHast ycTaHOBKaA C CUCTEMOM MOTOIJIEHUS 2
5 nonomep (pH-MeTp) ¢ KOMIUIEKTOM 3JIEKTPOIOB 1
3 pH-meTp mopTaTuBHEII 1




A BECHI JJA0OPATOPHBIE TEXHUYECKUE [UI1 TOUHOIO B3BEILIMBAHUS 1
5. |Bechbl 1abOpaTopHbIE AaHATUTUYECKHE !
6 KOHIyKTOMETp, EC-MeTp mopTaTuBHBIH 1
7. |makmycoBast Oymara (MHIUKaTOpHAs) 3
N HarpeBarteibHas [UIUTKA 1
0 CBETOBOI MUKPOCKOM (ONTHYECKUMN) 6
10| MHKpOCKOII MBC-10M (O6UHOKYISIPHBIN, CTEPEOCKOTNIECKHI) 6
11.|CymIIBHBIN mKad !
12.| TEPMOMETPBI 6
13.|TUTPOMETP MICUXPOMETPUUECKUI 2
14| xomIuiekT i1 nporpammupoBanuss ARDUINO 2
15.|TaMuHApHBIN OOKC !
ocyna

Ne|HammeHoBanwme Konuaectso, mr
6. kosi0a mepHasi, 100 M 30
. koba mepHasi, 200-250 M 20
8 kostba mepHast, 500 M 10
0. Kkos10a kounueckast, 100 mi 30
20, MIPOOUPKH 100
51 ITaThB A5 Ipooupok 10 rHesq 20
” MUTEeTKa rpagyrupoBanHas, 10 M 10
- MUIETKA IPayupOBaHHAas, 2 MIT 10
o IMUIIeTKa aBToMaTndeckas, 1-10 M 5
5. nunerka Mopa, 20 mi 5
2%, nunetka Mopa, 25 mi 5
- nunetka Mopa, 50 mit 5
- BOpOHKa JlaboparopHas, d 50 Mm 20
20, BopoHKa slabopartopHas, d 100 MM 5
30, LWIAHIP MEPHBIH, 50 M 10
31 WIAHAP MepHBIH, 100 M 10
- OropeTka ¢ KpaHom, 25 M 20
3 kanenpHMNA CTpamieiina, 30 M 30



https://www.nv-lab.ru/catalog_info.php?ID=4794

” CTaKaH XUMHYECKHH ¢ TpaayupoBKoid, 50 Mt 20
35, CTaKaH XUMHYECKHH ¢ rpaayupoBkoid, 100 mi 20
3. CTaKkaH XUMHYECKHUH ¢ TpaaynpoBkoi, 1000 mi 10
37 CTEKJIa IPeJMETHbIC 50
- CTEKJIa TIOKPOBHEIE 50
30 qamku [letpu 50

Nudopmannonnoe odecneyenme:

- oOpasoBarenbHas wiargopma «Tamanter 2030» Cypryrckoro rocy1apcTBEHHOTO YHHBEPCUTETa —
https://talents.surgu.ru/;

- Caiit PernonanbHOr0 MOIENIBHOTO LIEHTPA JOTIOTHUTEIBHOTO 00pa3oBaHus aereit - http://argo.surgu.ru/;
- CepBHC BUACOKOH(PEPESHINNIIS TPOBEACHNS BEOMHAPOB, C BO3MOYKHOCTBIO UX 3aIKCH M PAa3MEIICHUS
(https://surgu.ktalk.ru/);

- 9at ISl KOMMYHUKAIIUH MIPEToAaBaTesici ¥ y4aCTHUKOB IPOTPaMMBbI B COIIMATLHOMN CETH.
IIporpamMmmHoe odecnedeHne MPOrpaMMbI

TpeOyetcst peructpanus Ha
CalTe W MOATBEPKICHHUE
HazBanue Cchuika

perucTpanuu uepes

AJIEKTPOHHYIO TIOUTY
Omnmaiin  maker oducHbIX | https://docs.google.com TpeOyercs peructpanus
TPOTyKTOB
Ownmnaitn CEpBUC s | https://telemost.yandex.ru/ TpeOyetcs peructpanus
IPOBEICHUS
BUJICOKOH(EPEHITN I
Ugene ugene.net CBOOOIHBIN JOCTYTT
ba3b1 nannbix (NCBI) www.ncbi.nlm.nih.gov CBOOOIHBIHI AOCTYTI

ONeKTPOHHO-00pa30BaTEIbHbBIE PECYPCHI

OO6pa3zoBaTenpHas 1. https://talents.surgu.ru/ CBOOOTHBIN AOCTYTI
iaropma «TananTel 2. http://zoometod.ru
2030 3. http://www.evolbiol.ru/
4. ashipunov.info/shipu-

2. DnekTpoHHast OubIMoTEeKa nov/school/sch-ru.htm
3. CaiiT mpeHAsHAYEH TS 5. https://;tepik.org/course/70/

promot#toc
BOEX, KT? HHTepecyered 6. https://stepik.org/course/94/
IBOJTIOLINEH.

promo#toc



http://argo.surgu.ru/%3B
http://www.ncbi.nlm.nih.gov/
https://talents.surgu.ru/
http://zoometod.ru/
http://www.evolbiol.ru/
https://stepik.org/course/70/promo#toc
https://stepik.org/course/70/promo#toc

4, Camag TmoHasg W
IIOCTOSIHHO  IOMOJIHsIEMAas
DJIEKTPOHHAS
OomoJiornyeckass OMOIMOTEKA
C TIPSIMBIMU CCBUTKAMH.

5.Kypc «MonexyiaapHas
OMOJIOTHS Y TEHETUKAY

6.Kypc  «bUOTEXHOJIOTHUH:
TeHHasl HHYKEHEPUSDY

7. Kypc «I'MO: TexHosoruu
CO3JIaHWA U IPUMEHEHUE

8. Tlomkact UGENE (cepus
00VYarOIMX aHTIOSI3bIYHBIX

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

/gmo

http://ugene.net/ru/podcast_archiv

e.html

BUJIEOMAaTEPUATIOB)
4. KajeHapHO - TeMaTH4YeCcKoe INIAHMPOBAHMeE.
Ne Mara Tema dopma HUcnoas3oBanue
n/n YPOKa(3aHATHS) opraHm3zanum |JjadopaTopHoro u ungposoro
YPOKa (3aHATHA) o0opyaoBaHus
Iian dakr (uenTp «Touka pocray)
1 04.09. Ypox HTO. Yok - neKuus Hudposass maboparopust 10
3HAKOMCTBO C ouonoruu
HarmmonanpHoM
TEXHOJIOTUYECKON
OJIMMITHAI0N
2 11.09. OcCHOBHbIE IOHATHS  |YPOK - JIEKLUS [udpoBas mnabopatopusi 1O
Y 3aKOHBI XUMUHU. Ouonorun
3 18.09 OcHoBHbIC TOHATUSL |[YPOK - ceMuHap | [udposas maboparopus 10
Y 3aKOHBI XUMUU. ouonoruu
4 25.09. YpaBHeHUs peakumil [YPOK - JIEKLHs
B HEOPTaHUYECKON
XUMUH.
5 02.10. VYpaBHeHUs peakiuil |[YpOK - JEKIHs
B HEOPTaHUYECKON
XUMUH.
6 09.10. PactBopsl. CBolicTBa |YpOK -
pacTBOpOB. MPaKTUKYM



https://stepik.org/course/70/syllabus
https://stepik.org/course/70/syllabus
https://stepik.org/course/94/syllabus
https://stepik.org/course/94/syllabus
https://ru.coursera.org/learn/gmo
https://ru.coursera.org/learn/gmo
http://ugene.net/ru/podcast_archive.html
http://ugene.net/ru/podcast_archive.html
http://ugene.net/ru/podcast_archive.html
https://ru.coursera.org/learn/gmo
https://ru.coursera.org/learn/gmo
http://ugene.net/ru/podcast_archive.html
http://ugene.net/ru/podcast_archive.html

7 16.10. PactBopsl. CBoiicTBa [Ypoxk -
pacTBOpOB. [IPAKTUKYM
8 23.10. buorexuonorus YPOK - JIeKIUs
9 06.11. buorexHomnorus Ypok -
MPaKTUKYM
10 13.11. AHaTOMUS pacTEHUM. |YPOK - JICKIUs Hudposoit MEUKpOCKOIT
11 20.11. AHaTomus pacTeHUU. |YPOK -
MPaKTUKYM
12 | 27.11. Mopdomnorus YPOK - nexkuus
pacCTEHUI.
13 | 04.12. Mopdomnorus Ypoxk - Hudposoit Mukpockon
pacTeHuil. MPaKTUKYM
14 11.12. OcHOBBI pu3n0IOTHH |YPOK - TIEKUUS
pacTEHUI.
15 18.12. JKu3HeHHbIE IMKITBI  |YPOK - JIEKIUS
BBICIINX PACTCHUM.
16 | 25.12. JKuzHeHHbIe IUKITBI  |YPOK - Hudposoit mukpockor
BBICIITUX PACTCHUM.  |[MPAKTUKYM
17 15.01. TkaHM )KMBOTHBIX U |YPOK - JICKIUS Hudposas nadboparopus mo
YyeJoBeKa. ouonoruu
18 | 22.01. TkaHU )KUBOTHBIX U |YPOK - Hudposas madbopatopus 1o
YeJoBeKa. MPaKTUKYM Oounosoruu
19 | 29.01. becnozBoHOYHBIE YPOK - nexuus
YKUBOTHBIC.
20 05.02 becnio3BoHOYHBIE Ypok -
YKUBOTHBIC. MPaKTUKYM




21 12.02. AnaTomus u YPOK - JIEKLIHS Hudporas nadopatopus o
dbusnonorus Oouosoruu
YeJIoBeKa.
22 19.02 AHatoMus 1 Ypok - Hudporas nadopatopus 1o
buznonorus MPaKTUKYM XUMUU
YeJIoBeKa.
23 26.02 AnaTomus u Ypok - Hudposas madbopaTopusi 1o
dusnonorus MPAKTHKYM XUMHAA
YeJI0BEKa.
24 05.03 OOGmias 6uostorusi . |YpoOK - Hudposas madbopaTopusi 1o
MHUKPOOHOIOTHS [IPAKTUKYM XUMUHU
25 12.03 OOGmas 6uoniorusiu ~ [YpoK - Hudporas nadbopatopus o
MHUKPOOHOIOTHS [IPAKTUKYM XUMUHU
26 19.03. OCHOBBI TEHETUKHU.  |YPOK - JIEKIUS
27 | 02.04. OCHOBBI T€HETUKU.  |YPOK - Hudposas nadboparopus mo
MPAKTUKYM ouonoruu
Hudposas madbopaTopus 1o
XUMUU
28 | 09.04. OCHOBBI T€HETUKH.  |YPOK - JICKIUS
29 6.04. OcHOBHBIE Ypok - udposas madbopaTopus 1o
MOJIEKYIISIPHO MPAKTUKYM Oouonoruu
Hudposas nadbopatopus 1o
XUMUHU
30 | 23.04. OcHOBHBIE YPOK - nexuus Hudposas nadboparopus mo
MOJIEKYJISIPHO ouonoruu
Hudposas nadboparopus mo
XUMHHU
31 | 30.04. OcHOBHBIE Ypox - Hudposas nadbopatopus o
MOJIEKYJISIPHO MPAKTUKYM ouonoruu
Hudposas mabopaTopus mo
XUMHAHU
32 | 07.05. WnxeHepHble Ypoxk - Hudposas mabopaTopus mo
CHUCTEMBI MPAKTUKYM Ounororuu
[Hudposas madbopatopus o
XUMHHU
33 | 14.05. WnxeHepHble Ypoxk - Hudposas mabopaTopus mo
CHUCTEMBI MPAKTUKYM Omororuu
[Hudposas madbopatopus o
XUMHU
34 | 21.05 HroroBoe 3ausitue  |YpoK - Hudposas madbopatopus 1o
KOH(pepeHIus ononoruu
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Hudposas nadoparopus 1o

XUMHH
5. Coaep:kanue nporpaMmabl.
Ilepuon /lara nayana JlaTa Bcero KoanuectBo | Pexum
nporpamme Oﬁy‘leHl/Iﬂ mo Heaellb qacoB
nporpamMmme
1 200 04 cenmaops 22 mas 34 34 I paze
(2024- 25 yu. & Heoenio no 1
200) uacy

Ypok HTO. 3nakomcTBO ¢ HanmoHaJIbHOI TEXHOJIOTMYEeCKOM OJIUMITUAIO0M

HanmonanbHast  TexXHoJIOTWYecKass OJMMIIMAJA:  KOHIICTIUS, KaJICHAApb, HAMpAaBJICHUS U
COpeBHOBaTeIbHBIE Tpeku. «H)KeHEepHbIE OMOJIOTMYECKHE CHUCTEeMbl»: KoHuenuus Tpeka. [Ipodeccus
cutudepmep: ocHoBHbIEe HaBbIKU. CoBpemenHoe (epmepctBo. [Ipoduns HTO «ArpobuotrexHoIOrUmn»:
KOMIIETCHITUU U POJIU B KOMAHJIE.

Mopyab «XumMusp»
Pa3zoen 1. Ocnoenvie nonamus u 3aKOHbL XUMUU.

CopepxaHue: TOHITHSI KOJIMYECTBO BEIIECTBA, MOJISIPHBIN 00BheM, MOJISIpHAsl Macca, MaccoBas 0
AJIEMEHTA, SKBUBAJICHT. 3aKOH SKBHBAJICHTOB, Ta30Bble 3aKOHBI. BbIBOA (Qopmyibl BemiecTBa (BBIBOJ
MOJICKYJISIPHOU (POPMYJIbI BEIIECTBA, HAXOXKICHUE MOJEKYISIPHOU (POPMYJIIBI O W3BECTHHIM MaCCOBBIM
JIOJISIM; HaxXO0XXJICHHE MOJEKYISIPHOU (OPMYJIBI 1O M3BECTHBIM MaccaMm MPOAYKTOB W peareHToB (110
MPOAYKTaM CTOpaHusi)).

Pazoen 2. Ypaenenus peakyuii 6 Heop2aHu4ecKol Xumuu.

ConepkaHue: TIPOCThIE W CJIOXKHBIE  BEIECTBA, KJIACCHl HEOPTAHMYECKUX  COCIMHEHHUI
(xmaccudukaius, HOMEHKIATypa, XMUMHUYECKHE CBOWCTBa). PacueThl MO XUMHUYECKUM YpPaBHEHHUSIM
(mpocreliiue 3amadyd MO YpPaBHEHHUSIM PEaKIUid; C HCIOJb30BAHUEM TOHSATUSA «MaccoBas JOJs
PacTBOPEHHOTO BEIIECTBAY; C HCTIOJIb30BAHUEM MOHITHUS «MacCOBast 0JISI IPUMECE», C UCTIOIb30BaHUEM
MOHATHH «MaccoBass U OOBEMHAs JOJIsI BBIXOJA MPOAYKTA PEAKIHUU», C HCIOIH30BAHUEM 3aKOHA
00BEMHBIX OTHOIIIEHUH Ta30B, Ha «U30BITOK-HEIOCTATOK»). TermtoBoi 3 (HEeKT XMMUICCKON PEaKIIHH.

Pazoen 3. Pacmeopui. Ceoiicmea pacmeopos.

Copepxanue: pactBopbl U cMecu. PactBopumocts. CriocoObl BbIpaXkeHUsl KOHLIEHTpAIUil pacTBOPOB.
[Ipurorosnenue pactBopoB. KommuraTuBHble CBOMCTBA pacTBOPOB. DIEKTPOIUTHYECKAS TUCCOLMALINS;
cnabble W CUJbHBIE 2JIeKTpoauThl; pH pactBopoB. Peakiuu moHHoro oOmeHa B pactBopax. [lonsitue
JUCTIEPCHBIX CUCTEM; KOJUIOMIHBIE PACTBOPHI; CTPOCHHE YAaCTUII TUCTIEPCHON (Da3bl — MHUIICILIL.

Moayib «bHOTEXHOJI0TH D)

Brenenue B Tematuky npoduns «MHxeHepHbie Ononorndyeckue cucreMb». [louatus. OcoGeHHOCTH
¢yukmmnonupoBanust MBC. 3nakomctBo ¢ mpocteiMu kKoHcTpykuusimu WBC. ArpoGuonormueckne
CUCTEMBI: CUTU-(EPMBI (THIPOTIOHNKA, aDPOTIOHHUKA, AKBATTOHUKA U JIP.).

Moayas «lapcTBO pacTeHus»
Pazoen 1. Anamomusa pacmenuil.

CopepxaHue: pacTUTENbHBIE TKaHHW: OOpa3oBaTeNbHBIC, TOKPOBHBIE, OCHOBHBIE, IPOBO/ISIINE,
MEXaHWYEeCKHe, BBIJCIUTENbHBIC. V3roToBNeHHE TMpenapaToB MEpPUCTEMbl TO0ETOB PaCTCHHIA.
N3roroBienune mpenapaToB SMHACPMBI, MEPUACPMBI U KOPBI JAPEBECHBIX pacTeHuil. M3roroBieHue
MpenapaToB U3 MPOBOASIINX, MEXaHUUYECKUX U BbIJICTUTEIbHBIX TKAaHEH pacTeHUH.

Pazoen 2. Mopghonozusa pacmenuii.
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CopepxaHue: opraHbl pacTeHM (KOpeHb, THMBI U (OPMBI KOPHEBBIX CHUCTEM). 30HBI KOpPHS.
[lepBuuHoe © BTOpPUYHOE CTpoeHuEe KOpHsa. Meramopdo3bl kopHeil. CtpoeHue moOera.
MuKpocKkonruecKkoe CTpOeHHE CTeOIsI OMHOMONBHBIX M IBYIOJBHBIX pacTeHuid. CTpoeHune ctelus
IpeBecHbIX pacTeHuil. Mertamopdo3sl mobero. Mopdonorus u BugouaMeHeHus jucra. CrpoeHue
1BeTka, ¢popmyna nserka. Tumnbl cousetuil. Mopdonorus mnonaa, kinaccudukanus miogoB. CTpoeHue
CEMEHHU OJHOJIOIBHBIX U JBYJOJIbHBIX PACTCHUM.

Pazoen 3. Ocnoewvl huszuonozuu pacmenuil.
Conepxanne: ®orocunres, nurMeHTsl potocuntesa. orocucremsl [ u Il. C3, C4 u CAM pactenus.
Pazoen 4. ZKuznennvie yukvl 6blCUIUX PACMEHUIL.

Conepxanue: JKu3HeHHbIE HUKIIbI CHOPOBBIX PACTEHH (XBOIIM, IIAYHbI, TATOPOTHUKN). JKM3HEHHBIN

LUKJI TOJIOCEMEHHBIX U IBETKOBBIX PACTEHUI. DBOJIIOIIMOHHOE MPOUCXOKACHHUE LIBETKA U IJI0/1A.
Pazoen 5. Cucmemamuxa evicuiux pacmeHuil.

Conepxanue: OCHOBHbIE CeMeMCTBa LBETKOBBIX pacTeHHil: 00OOBBIE, PO3OILIBETHbBIE, MMACIECHOBBIE,
KpPECTOLIBETHBIE, CIIOKHOLIBETHBIE, 3J1aKH, JINJICHHBIE.

Monayab «IlapcTBO )KMBOTHBIX)
Pazoen 1. Tkanu y3cusomuuix u uenogexa.

Copepxanue: Tumbl KIETOYHOW OpraHU3alUU: MPOKAPUOTUUYECKHE M DYKAPHUOTUYECKUE KIIETKU.
XKuzHeHHbIN UK KIETOK. ['amerorenes; meio3 u ero Ouosiormueckoe 3HaueHue. OTUIo0TBOpPEHHE.
Metonbl W3y4eHHUS KJIETKH: CBETOBash M DJIGKTPOHHAS  MHKPOCKOIHUS, OHOXUMHUYECKHE U
MMMYyHoJornyeckue Metoapl. OOMeH BellecTB B KieTke (MeTadonu3Mm). CTpoeHHe TKaHEeH KUBOTHBIX U
YeJIoBeKa.

Pa3zoen 2. bBecno3zeonounvie sncueommole.

Copnepxanue: TakcOHbI OECIIO3BOHOYHBIX XKMUBOTHBIX. OCHOBHBIE apoMOp(03bl THUMOB (TIOJTHUIIOB,
KJIACCOB). DBOJIIOIUS CUCTEM OPTaHOB 0€CTIO3BOHOYHBIX )KUBOTHBIX.

Pazoen 3. Anamomus u puzuonozus uenogeka.

Conepxxanune: CtpoeHue opranuszma udesioBeka. OnopHo-IBUTaTeNbHas cucteMa. BHyTpeHHsa cpena
opranusma. KpoBenocnass u numdarudeckas cucteMa. [[pixanue. [lumeBapenne. OOMeEH BEIIECTB U
sHepru. [IokpoBHbIe opransl. Tepmoperynanus. Beiaenenue. AHanu3aTopsl.

Monyab «O01mast 0M0JI0rusi ¥ MUKPOOHOJIOTHSD)

OyukironupoBanue OuocucteM. CTpykTypa Ouocdepbl. YPOBHM OpraHU3alMu >KHUBOTO. YPOBHU
OpraHu3alliu KUBBIX CYIIECTB. Turbl 3kocucteM. [IuiieBbie CBS3M B IKOCHUCTEMAaX. JDHEPTEeTUUYECKHE
MOTOKM B JKocuctemax. Bupycel. bakrepuodarn. MuKpoopraHusmMbl MPOKAPUOTHYECKHE H
JYKapUOTHYECKHEe. XapaKTepUCTUKA M TaKCOHOMHs Oaktepuil. baktepum, mpuMeHseMbie B
OMOTEXHOJIOTUN (Bacillussubtilis, Escherichiacoli, Streptomycescoelicolor,
Corynebacteriumclutamicum). ['pu6s1, cTpoenue u pazmMHokeHHne rpudoB. Buibl rpuboB, npuMeHseMble
B Oumorexnonoruu (Penicillumnotatum, Aspergillusnidulans, Rhizopusoryzae u R. nigricans). Ipoxxu
npuMeHsemble B OuorexHosioruu: Saccharomycescerevisiae, Candidautilis, Candidaalbicans,
Schizosaccharomycespombe, HansenulapolymorphauPichiapastoris.

Moayab «I'eHeTHKa)»
Pa3zoen 1.0cnogol zenemuxu.

Copnepxanue: OCHOBHbIE MOHSTHS T'€HETUKH. 3aKOHOMEPHOCTH HAcleoBaHMs. 3aKOHbI MeHgens.
3aKOH HE3aBHCHUMOTO PACIICIUICHUSI U €r0 LUTOJIOTUYECKU MexaHu3M. [IpaBuia BBIMUCHIBAHUS TaMeT
nonurudpuga. OnpeneneHne pacuieryieHus: 1Mo (EHOTUITY C TOMOIIbI0 (DEHOTUIMUYECKUX PaATUKATIOB.
Ponp ananu3upyromero CKpemuBaHHs W BO3MOXXHOCTU ero ocymectBieHus. [lonsitue 00
AKCIPECCUBHOCTH M TIEHETPAHTHOCTH T'eHa. METO bl OIIEHKH TIEHETPAHTHOCTH T€HOB.

BsanmopeiictBue reHoB. Kinaccudukanus pa3iauyHbBIX THIIOB B3aHMMOACWCTBUS T'€HOB: IOJIHOE
JTOMUHUPOBaHUE,  HEMOJIHOE  JOMHHHUpPOBAaHUE, CBEPX/IOMHMHUPOBAHUE,  KOJOMHHHPOBAHUE,
MeXallJIeNbHAsIKOMIUIEMEHTALINS, alJIEJIbHOE UCKITIOUEeHHE, KOMIUIEMEHTAPHOCTb, SMUCTA3, MOJIUMEPHS.

CuenieHHoe HaclieJOBaHUE. Y CTAHOBJIEHUE CLETIJIEHUS B HACJIEJOBAaHUU IIPU3HAKOB. | eHeTuka nojia
U CLEIJICHHOE C TI0JIOM HacnenoBanue. Kiaccudukanus usmeHunBocT. [loHsTHE O HACIEACTBEHHON U
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HEHACJIe/ICTBEHHOM N3MEHUMBOCTU. MyTallMOHHAs TEOPHsI U KJlacCU(UKAIIS MyTalUH.

BBenenue B reHeTuky uenoBeka. YUeoBek Kak OOBEKT T'€HETUYECKUX HCCieloBaHUN. MeTomabl
TEHETHKH YEJIOBEKA U UX XapaKTEPUCTHKA.

BBenenue B nonyinslMOHHYIO TeHETUKY. ['eHeTnyeckast CTpyKTypa Hnomyiasiuuid. TUmbl MOMyJIsiuii.
OcHoBHbIE PaKTOPbI TEHETUYECKON TUHAMUKH TOMYJISIIUH.

Pa3zoen 2. Ocnognvle MONeKyaIApHo-2eHeMuuecKue nPOueccol.

Conepxanue: Ctpoenne HykiaenHoBbix kuciioT (JJHK, PHK). Buasl u GyHKIIMN HYKJIEMHOBBIX KUCIIOT.
[IpaBuno kommementapHoctd. IlpaBuno Yapradda. [Ipunnunuansasie ornmuus JHK u PHK.
[lepenaua renernueckod wuHbOpManuu (LIEHTPaIbHAS JOrMa MOJEKYIsipHON Ouonorun). Ilonarue
MAaTpUYHOrO cHUHTE3a. AHTunapawieabHocTh [JHK n ee 3HaueHne B peakuusx MaTpUYHOIO CUHTE3A.
[IpyHIHAIT MATPUYHOTO CHHTE3A.

Peakuun matpuuHoro cuHtesa. [IpUHIMI KOMIUIEMEHTAPHOCTH B PEAKLUUSIX MATPUYHOIO CHHTE3A.
JIHK u renspl. ['eHeTnueckwii kKoj, e€ro cBoicTBa. TpaHCKpHUNIMSA, €€ MPUHIMIBI U OCOOCHHOCTH.
Tpancisus: stanel 1 Mexanu3Mbl. Matpuunsiii cuate3 JJHK — perumkanusa. [IpuHouns! permmkanuu
JIHK. Mexann3m perumkannu JJTHK.

Monayab « AHKEeHEePHBbIE CHCTEMbI»

VYrpaBneHue 1 aBTOMaTH3alUsI B MHKEHEPHO-OMOJIOTHYECKUX CUCTEMaX.

[Ipaktuka: Komanmael MukpokoHTposuiepa Arduino st BKIIOYEHUS \BBIKIIOUEHUST O0OpPYHAOBAHHUS
(Hacoca, CBETHIIBHHKA, a3paTopa).
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1. IlepeyeHnb TuTEPATYPHI, HCIOJIb30BAHHOM NPU HANMCAHUHU NPOTPAMMBI:

1.1. bBoraHuka ¢ ocHOBaMH (PUTOLIEHOJIOTHH: aHATOMUSI U Mopdonorus pacrenuil. Yueb. s
BVY3o0B / T.N. Cepedpsaxosa, H.C. Bopouun, A.I'. EneneBckuii u np. — M.: UKI] «Akagemkuuray, 2000.
-543 c.

1.2.  XKyiikoBa T.B. boranuka : anatromust u Mopdosiorus pacteHuid. [IpakTukym : ydeOHOE
nocobue s By3oB / T. B. XKyiikoBa. — 2-e u3n., nmepepad. u mon. — Mocksa : M3natenscTtBo HOpaiiT,
2024. — 181 c.

1.3.  XoxosaE. B. boranuka : yue6Hoe noco6ue s By30B / E. B. XKoxosa, H. B. CxisipeBckasi.
— 2-e u3x., ucnp. u pomn. — Mocksa : M3narensctBo Opaiit, 2024. — 206 c.

1.4, Capuna O. B. boranmka: OMOXHMHS pacTeHHHl : ydeOHOe MMOcoOue I CpeaHEro
npodeccuonanbaoro oopazopanus / O. B. CaBuna. — 2-e u3j., ucnp. u gon. — Mocksa : M3garenscTBo
Opaiir, 2024. — 227 c.

1.5. buorexHonorus pacTeHuil : ydeOHUK M mpakTUKyM Juist By3oB / JI. B. Hazapenko, 1O0. U.
Honrux, H. B. 3arockuna, I'. H. Panayruna. — 2-e usa., ucnp. u gon. — Mocksa : M3narensctBo FOpaiir,
2024. — 161 c.

1.6. IlandumoBa O. ®. ®Ouznonorus pacTeHUd € OCHOBAMU MHUKPOOMOJIOTHH : y4EOHUK U
MPAKTUKYM IS cpeniHero npodeccronanbHoro oopazopanus / O. @. [Tandunosa, H. B. [Tunbmukosa.
— 2-e u3n., ucnp. — Mocksa : M3natensctBo Opaiit, 2024. — 183 c.

1.7.  Kanamnukosa E. A. Knerounast unkeHepust pacTeHU : yueOHUK U MPAKTUKYM IS BY30B /
E. A. KanamnukoBa. — 2-e u3a. — Mocksa : U3narensctBo FOpaiit, 2024. — 333 c.

1.8. Haxaesa B. . O6mias renetuka. [Ipaktuueckuii kypce : yueOHoe mocodue 11 By3os / B. WM.
HaxaeBa. — 2-e u3z., nepepal. u non. — Mocksa : U3parensctBo FOpaiit, 2024. — 276 c.

1.9. Ewmmues B. T. O6mas mukpoOuonorus : yaeonuk 115 By30B / B. T. Emnies, E. H. Munryctus.
— Mockaa : UznatensctBo Opaiit, 2024. — 248 c.

1.10. Pymsanues [I. Anatomus pacrenuit. YueoHoe nocobue; Cepus ¢ JlecHoe xo3siicTBo; [ISBN
978-5-507-46589-7; 108 c.

1.11. Cokonosa T.A, boukora N.1O. JlekopatruBHOE pacTeHNEBOACTBO. [[BETOBOICTBO: yueOHUK
JUIS  CTYJIEHTOB BY30B, OOydYalIUXCS MO crHenuaibHOCTH «CanoBo-mapkoBoe ©  JaHAmadT.
CTpoutenbCTBO» HANpPABIICHUS MOJATOTOBKH TUIUIOMHUD. CHEIUANTHCTOB «JlecHoe x03-BO M maHamadr.
CTp-BO». — 4-e u3x., crep. — M.: Akanemus, 2010. — 432 c.

1.12. Dxonorust u oxpaHa OKpyKaroleid cpeipl. 2-¢ uznanue. YueOHuk. ABTopsl: KopoOkun
B.N., Ilepenensckuii JI.B.— M.: Knopyc, 2022. — 336 c.

1.13. DOxonorus: yueonuk / A.K. bponckuii — M.: KHOPVYC, 2023, - 272 c.

1.14. KoHuenmuu COBpeMEHHOTO €CTeCTBO3HAHUS : yueOHuK 1i71st By30B / C. A. Jlebenes [u ap.] ;
o obmei pemxaknueit C. A. JlebeneBa. — 4-e uz., ucnup. u jgon. — Mocksa : M3naTenscTBo FOpaiiT,
2024. — 374 c.

2. IlepeyeHnb uTEPATYPbI, PEKOMEHIOBAHHOM 00yYAOIIMMCS:

2.1.  KoHuenmuu COBpeMEHHOTO €CTeCTBO3HaHUS : yueOHuK 1jisi By30B / C. A. Jlebenes [u ap.] ;
non obmieit penakiueit C. A. Jlebenesa. — 4-e u3z., ucnp. u gom. — Mocksa : M3natensctBo FOpaiit, 2024.
— 374 c. — (Bwicmiee o6pazoBanue). — ISBN 978-5-534-02649-8. — TekcT : 2JI€KTpOHHBIA //
Oo6pazoBarensHas mnatdopma FOpait [caiit]. — URL:https://urait.ru/bcode/535608 (mata obparieHus:
14.08.2024).

2.2.  OcHOBbI OMOTEXHOJOTMM : Y4€OHHK M TPAKTHKYM Ui CPETHETO NpOo(ecCHOHATHLHOTO
obpasoBanus / mox penakiueit H. B. 3arockunoi, JI. B. Hazapenko. — 4-¢ u3n., ucnp. u gomn. — Mockaa :
NznarensctBo FOpaiit, 2024. — 384 c. — (IIpodeccuonansuoe odpazoanue). — ISBN 978-5-534-16028-
4. — Tekctr : onektpoHHbI // OOpa3oBarenbHas tatdpopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/543829 (nata obpamenus: 14.08.2024).
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2.3. TlaBnoma, E. 1. OO6mas skojorus : yueOHUK U npakTukyMm s By3oB / E. U. TlaBnoga, B.
K. HoBukoB. — 2-e u3a., nepepad. u gon. — Mocksa : U3narensctBo HOpaiit, 2024. — 167 c. — (Bricuiee
obpazoBanue). — ISBN 978-5-534-16177-9. — TexkcT : snexkTpoHHBIN // OOpazoBaTenbHas miaTdopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/538288 (nara obpamenus: 14.08.2024).

2.4. JlenuBko C.M. Dkonorudeckass OMOTEXHOJIOTHUS : DJIEKTPOHHBIN yuel.-MeTO]. KOMILIEKC /
C. M. Jlenusko ; bpect. roc. yu-t um. A. C. I[lymkuna. — bpect :bpl'Y, 2020. — 144 c.

2.5. Marepuanel 3agannii BcepocCUIUCKON MEXIUCHUIUIMHAPHON OJIMMITHAAbI [IKOJIBHUKOB
«HanuonanbHast TEXHOJIOTHYECKas OJIMMITHA 1Ay 10 Tpod o «HKXeHepHble OMOTOTHYECKIE CUCTEMBDY.

2023/24. — 225 C. - URL:
https /Intcontest.ru/docs/7.%20%D0%9C%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%
D0%BB%D1%8B%20%D0%B7%D0%B0%D0%B4%D0%B0%D0%BD%D0%B8%D0%B9%20%D0
%98%D0%91%D0%A 1%2023-24.pdf (nata obpamenns: 14.08.2024).

2.6. T'munka H.JI. 3amaum u ynpakxHeHHs 10 OOILIEd XMMUU: Y4EOHO—TIpaKTUYECKOE rocodue /
H.JI. I'munka; mox penakuueit B.A. TlonkoBa, A.B. babkoBa. — 14—e u3g — M.: U3matensctBO IOpaiiT,
2024. — 236 c.— (Bwicmiee obOpazoBanue).— ISBN 978—5-9916—8914—4. — TekcT: »neKTpOHHBIA //
Oo6pazoBarenpsHas miatdopma KOpaiit [caiit]. c. 104 — URL: https://urait.ru/bcode/535603/p.104 (nata
oOparenus: 04.05.2024).

2.7. Amapues, A. . O6mas xumusi. COOpHUK 3aJlaHUi C TPUMEpPAMH pEIIeHHit: ydeOHOoe
nmocobue mis By3oB / A. W. Anapnes, JI. . Aponuna. — 2-e usa., ucnp. u gon. — M.: M3naTenscTBO
FOpaiir, 2024 — 127 c. — (Boicmee obpazoBanue). — ISBN978—5-534—09072—7. — TekcT: 2MeKTPOHHBII
/I ObpazoBarenbHas miaTdopma FOpaiit [caiit]. — c. 59 — URL:https://urait.ru/bcode/538836/p.59 (nata
obparmenus: 04.05.2024).

2.8. OOyxoB /JI. K. buonorus: KjIeTKM M TKaHH :@ Yy4yeOHOe mocoOue Uil CpEeTHEro
npodeccuonanpHoro oopazosanus / [{. K. O6yxos, B. H. Kupunenkosa. — 3-e uzja., nepepad. u 1om. —
Mockaa : U3narensctBo FOpaiit, 2024. — 358 c.

2.9. Haxaesa B. U. buonorus: reneruka. [Ipaktudeckuii kypc : yaueOHoe nmocoOue ajisi CpeTHEro
npodeccuonanbHoro obpasosanus / B. 1. HaxaeBa. — 2-e u3g., mepepad. u nmon. — Mocksa :
N3narensctBO FOpaiit, 2024. — 276 c.

2.10. Owmensuckuit B. JI. Kparkumit kypc oOmeit m mouBeHHOM MukpoOuonoruu / B. JI.
Owmensackuii. — Mocksa : U3natenbctBo FOpaiit, 2024. — 173 c.

3. IlepedyeHnb iuTEpaTypbl, pPEKOMEHIOBAHHON POAMTEISIM:

3.1. Topbenko H. buorexnonorus. 10-11 kmaccer: yuebnoe nocooue. ®I'OC. — M.: Uzn-Bo
[Ipocsemenue, 2022. — 143 c.

3.2.  OcHOBbl OMOTEXHOJIOTMM : YYEOHHK M MPAKTHUKYM JJs CPEIHEro MnpoQeccHoHaIbHOro
oOpa3zoBanus / mon penakiueit H. B. 3arockunoii, JI. B. Hazapenko. — 4-e u3., uctp. u jgom. — Mocksa :
NznarensctBo FOpaiit, 2024. — 384 c. — (Ilpodeccuonanbuoe odpazoBanue). — ISBN 978-5-534-16028-

4. — Texkcr : onektponusli // OOpasoBatenbHas 1uiatdpopma  FOpaiit  [caiiT]. -
URL:https://urait.ru/bcode/543829 (nata obpamenus: 14.08.2024).
4. IIepeuennb pecypcoB MH(POPMALMOHHO-TEJEKOMMYHHUKAMOHHOU ceTu «HTEepHeT»,

PEKOMEHIOBAHHBIX /IS 0CBOEHHSI MIPOTPAMMBbI:

4.1.  http://school-collection.edu.ru/catalog/ — enunas xomuiekuus UPPOBHIX 00pa30BATEIHHBIX
PECypCoB.

4.2.  https://stepik.org/course/94/info — buorexnonorus u reaHas uaxeHepus (CTenuk).

4.3. https://stepik.org/course/136548/promo — Xumus i Bcex (CTenuk).

4.4. https://stepik.org/course/78909/promo — ba3oBslii kypc o 6uonoruu (Crenuk).

4.5.  https://www.chem.msu.su/rus/elibrary — Dnexkrponnas 6ubnmuoTexa y4eOHbIX MaTepHaIOB
10 XUMHUH.

4.6. http://www.hemi.nsu.ru— OcHoBbl XumMuu. UHTEpHET-yUeOHUK.
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