bromkeTnoe yupeskaenue Boicuero o6pazoBanus
XanTbI-Mancuiickoro aBToHoMHOro okpyra — IOrpsr
«CypryTekuii rocyJapcTBeHHbIH YHHBEPCHTET»
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PernonajbHas cereBasi
AOMOJIHMTE/IbHAN 001e00pa3oBaTe/bHAs 00IEePa3BHBAIOLIAS nporpamma
«HHKeHepHbIe OHOJIOTHYECKHE CHCTEMBbD»

Bospact obyuaromuxcsi: 14-17 net
Cpok peanusanuu: 2 roga
O6meM 520 akageMHUYEeCKUX YaCOB

ropon Cypryt, 2024 rozx



ABTOp nporpamMmbi;

Camoiinenko 301 AHaTobeBHA, K.6.H., I0LEHT, TIpeNnogaBaTels Kadeaps! GHOJIOTHHU U
OMOTEXHOJIOTHH;

Kpaitnnk Bukropust BukroposHa, k.X.H., cTapiunii npenosiapatess Kadeaps! XUMHH,
CapanynsueBa Exatepuna CepreesHa, mpemopaBates Kadenpsr Guosoruu u
OHUOTEXHOJIOTHH;

IIpoBopoBa Onecs BnagumupoBHa, crapimmii npenonasatens kadeapsl SKOIOTHH U
O1oU3MKH;

BosioxoBa MapuHa AHaTonbeBHa, CTapuMii mpenonaBaTens Kadenpbl SKOIOTHH U
Onohu3ukwy,

Meneauk Mapuna BacuinbeBHa, na6opanT kadeapbl GHOIOTHH U GHOTEXHONOTHH.

CorytacoBaHo:
JupexTop PernoHaisHOro MoeIsHOro

E.C. Tutapenko

IlenTpa nonosHUTEIHHOTO 06pa30BaHKs
Heteit XaHTbI-MaHCHICKOTO aBTOHOMHOI'O
okpyra - FOrpsr



IHosicHuTeNbHAS 3anHCKA.
Beeaenne.

bruoTexHONOrMS — OfHA M3 IEpPCIeKTUBHBIX M CTPATETHYECKH BAKHBIX
obmacteit Hayku. OHa H3y4YaeT BO3MOMKHOCTH HCIIONB30BAHHUS KUBBIX OpraHU3MOB H
IIPOIYKTOB X JKU3HEACATECIIBHOCTH JIJIsl PELLIEHUS KITFOYEBBIX TEXHOJIOMMUECKHUX 3a/1aY.
YXe CerogHs ¢ IOMONIBIO IOCTHIKEHMH 5TOM HAyKM MBI ronydyaem Ooiee
Ka4eCTBEHHBIC IPOYKThI MUTaHKS U pa3pabaTbiBaeM COBPEMEHHEIE TIPENapaThl.

B cenbckoM X03sHCTBE OHOTEXHONOTUM UCHONB3YIOTCS B LENAX TOBBILCHUS
NPOU3BOJUTEILHOCTA M YCTOMYUBOCTH CENILCKOTO XO3SHCTBA M MO3BOJSIOT PElIaTh
MPOOIIEMBI HU3KMX yPOXKacB, MOBBIIEHNs Ka4eCTBa IIPOIYKIMH, CHIKEHHUS 3aTpaT U
BPEIHOT'0 BO3/IEHCTBHS Ha OKPYIKAIOILYIO CPELy.

OO6ywaromuecs mo mnporpamme «VHXeHepHble GHOIOTHYECKHE CHCTEMBD»
TOyaT BO3MOXKHOCTE B3IUIAHYTh Ha JOCTUKEHHMS )KUBOH IPUPOJBI KaK Ha 06pasIbl
HCKYCHBIX TEXHHYECKHX peIIEeHHH, MHCIONb30BaTh IIOJIyYEeHHBIE 3HAHHUA Kak
OOLIMPHBIA MaTepuan sl MHXEHEPHOro TBOPYECTBA, B3TISHYTh HA GHOXHMUIO
pacTeHHMH M >KHBOTHBIX C TIO3HILMH MCCIefoBaTelell GyayIiero, MPUMEHUB CBOH
MO3HAHUA N7l KOHCTPYHPOBAHMS HOBBIX JKHUBBIX CHCTEM. YUaCTHHKH IIPOrPaMMEI
CMOTYT OCBOMTb METOJHWKH KyJITHBHPOBAHUSA DPA3lIMYHBIX OPTaHW3MOB, HAydaTcs
KOHTPOJIMPOBATE MTApPaMETPBI OKPYKAFOIIEH CPEIbl, MOTYYaT 3HAHHUS O POJIM OCHOBHBIX
IPYII XMMHYCCKUX COEOUHEHHH M O MX KPYroBOpOTaX, 0 Mepax I0 00ecIedeHHI0
Ouomornyeckolf  Ge30MMaCHOCTH, HAy4yaTCs WHCIONB30BATH CBOWCTBA  KHBBIX
OPraHM3MOB JUIs PEIUeHHs TEXHHYECKHX 3aJad, OyLyT COBEpIIEHCTBOBATH YMEHHUE
paboTath 00opyj0BaHHEM GHONOTMYECKOM 1aGOpaTOpHH, ITO3HAKOMSTCS ¢
TEXHOJIOTUSAMH M3TOTOBJICHHS 3alllUTBl OKPYXKAlOlIel Cpembl, OCHOBaHHBIX Ha
HCII0JIb30BaHUH KUBBIX OPraHU3MOB.

[Iporpamma cnoco6cTBYeT Npod)ecCHOHABHON OPHEHTAIMH 00YYaIOIIHXCH,
YTO B IIOC/IEAYIOMIEM 00€CIEYUT 0OCO3HAHHOE BOBIICYEHHE B Pa3BUTHE TIPOU3BOJICTBA,
HAYKH U CO3aHHMe HOBBIX TEXHOJIOTHI
1.1. TIporpamma pa3paboTaHa B COOTBETCTBHH CO CJIEIYIONIHMH HOPMATHBHO-

NpaBOBbIMH AKTAMH:

— @enepanbHblil 3aK0H PO 273-03 «O6 obpasoBanuu B Poccuiickoit ®eneparumy ot
29.12. 2012 .

— Yka3 Ilpesunenta Poccuiickoit @enepamun ot 09.05.2017 Ne 203 «O Crpareruu
pa3BuTHs HH(OpMaLKMOHHOro obmectBa B Poccuiickoit ®enepanuu Ha 2017 — 2030
rOBI»;

— Yka3 IIpesunenta Poccuiickoit @eneparmu ot 09.11.2022 Ne 809 «O6 yTBepskaeHAN
OcHOB rocynapcTBEHHOH MOJUTHKY II0 COXPAHEHHIO U YKPEIUIEHHIO TPaAUIHOHHbIX
POCCHICKHX IyXOBHO-HPaBCTBEHHBIX [IEHHOCTEN;

— Vka3 Ilpesunenta Poccuiickoit ®eneparuu ot 28 despans 2024 r. Ne 145 «O
Crparernu Hay4HO-TEXHOIOTHYECKOT0 pa3BuTHs Poccuiickoit Menepanun»;

— Ykas IIpesunenta Poccutickoit @epepauu ot 07.05.2024 Ne 309 «O HAIHOHATBHBIX
nensx passutis Poccutickont @enepauuu Ha nepuof 1o 2030 roga» u Ha NEPCIEKTHBY
1o 2036 rona;

— KoHuenuus pasBuTHs CHCTEMBI JOMOJIHHTENBHOrO 00pa3oBaHUs HeTell XaHTHI-
Mancuiickoro asroHOMHOro oxpyra — IOrpsr g0 2030 r., yTBep)KIeHHAs
pacnopspxerueM IlpasutenscTBa Pocentickoit @enepaunu ot 31.03.2022 Ne 678-p;



— llocranoBnenue IlpaButensctBa Poccuiickoit ®emepauuu ot 18.04.2016
Ne 317 «O peanusanuu HanmonanbsHOM TeXHOIOMHYECKO MHUIIUATUBEIY;

—IIpnkas MuHuCTepcTBa Hayku M Bbicmiero oGpasoBaHus P® u MunucrepcTsa
npocsemenus PO ot 30 urons 2020 r. Ne 845/369 «O6 yrepxnenuu [Topsika 3auera
Opranu3alyes, ocymecTBisomell 06pasoBaTENBHYIO JESTeNbHOCTh, Pe3yIBTATOR
OCBOCHHs 00YYalOIMMHUCH YYeOHBIX MPEIMETOB, KYPCOB, MUCIUILIMH (Monyneit),
NPaKTHUKH, NOTONHUTENBHBIX 00pa30BaTeIbHEIX NIPOrpaMM B APYTHX OpPraHU3aLysX,
OCYLIECTBIIIOMUX 00pa3oBaTeIbHYIO AEATETBHOCTEY;

— Ilpuka3 MuHHMCTEpCTBa HayKW U BBICHIEro obpasoBanus PD u MunucrepcTa
npocsemenuss P® or 5 asrycra 2020 r. Ne 882/391 «O6 opramumsauuu u
OCYIIECTBJICHHH 00pa3oBaTeNbHON NEATENTBHOCTH [PH CETEBOH (opMe pealn3aum
00pa3oBaTenbHBIX IPOrpaMm» (¢ H3MEHEHHSIMH U JOTIOHEHHUIMY OT 1 1 dbespans 2022
roja);

— Ilpukas MunucTepcTBa npocsemmends P® ot 27 wmroms 2022 r. Ne 629 «0O6
yreepxkaeHun Ilopsiika opraHusanMyd M OCYLIECTBIEHHS 0Opa30BaTEeIbHOM
AEATENBHOCTH 10 JOIOIHUTEIBHEIM 001Ie00pa30BaTeIbHBIM IPOrPaMMaM,

— «CaHUTapHO-3MTHIEMHOIOTHIECKHE TPeOOBAHUA K OPraHM3alMsM BOCIIMTAHHS U
00y4eHus, OTABIXA U 03XOPOBJICHHS JeTel U MoIoa&xmy». [loctanoBnenne I 1aBHOrO
rOCyIapCTBEHHOTO caHMTapHoro Bpada P® ot 28 centsOps 2020 roga Ne 28 «06
yTBepXKaeHHU caHuTapHbIX npaBmi CIT 2.4.3648-20».

1.2.  HanpaB/IeHHOCTb: €CTECTBEHHOHAYYHAs.
1.3. AKTyanbHOCTB NPOrpaMMmel:

B ycnoBuax WcnonHeHWs 3amad MO JOCTHXKEHHIO TEXHOJIOTMYECKOTo
CyBepeHUTeTa OJHHUM M3 Haubosee aKTyalbHBIX HAIPABJIECHUH SBISETCS MOATOTOBKA
KaJpoB B 00J1aCTH OMOTEXHOIIOIUH, HHXXEHEPHBIX arpOOGHOCUCTEM, KOTHUTUBHBIX M
HelipoHaykaX. OpHEHTMPOBAHHOCTbL IPOTPaMMbl Ha IOATOTOBKY IIKONBHHKOB K
HanvonaneHo# Texnonorudecko#t omummuane (HTO) o npodumo «HMmkeHepHsie
OHMOIOrMYeCKre CHCTEMBD» SIBIAETCS OJHUM U3 BaXKHEHIITMX HHCTPYMEHTOB B 06J1acTH
TpaHcopMamyu  00pa3oBaHMS W NPOMOPHEHTAI[MH IIKOJLHUKOB B  BTH
NIEPCTIIEKTUBHEIE JIJIs1 CTPaHbl U PETHOHA HAITPaBJICHHS.

1.4. Heab nporpamMmsI

[MToaroroska o6yqaromuxcs k HalMoHaIBHOM TEXHOIOIMYECKOH OIMMITHAIE TI0
npopumo «MHXeHepHble OHOJOTHYECKHE CHCTEMBI», OCBOEHHE HEOOXOMHIMBIX
NPeIMETHBIX 3HAHHA W BOBJIEYEHHE WX B paboTy HaJ TEXHOJIOTMYECKUMHU
npuopureTaMu HalMoHaNnBEHOH TeXHONIOTHYECKOM WHMIUATHBEI VIS JIHYHOCTHOM
caMopean3aliy U NpoQpeccHOHaTBHOTO CaMOOTIPEIEICHHUS.

3agaum nporpamMmai:
~ cOpMUPOBATh TMO3HABATEIBHEIE MHTEPECHl M MOTHBBI, HAIpPABICHHBIE HA
U3YYCHHE CCTeCTBEHHBIX HAyK M IIPUOPUTETHBIX HampaBjieHui HaluoHanbHO#M
TEXHOJIOTUYECKON MHUIIMATHBEI,
— MIO3HAKOMUTh C OCHOBHBIMHM IIOHATHUSMH arpoOHMOTEXHOJOIMH, METOIaMHU
MOBBIIEHUS Ka4yeCTBa IPOAYKTOB IMTAHMS K BBIPANIMBAHME OPTaHMYECKOH
MPOJYKIMH 3a CYET Tepexoa K BBICOKOTEXHOJIOTHYHBIM METOJAM BhIpAIMBaHHS
pacTeHWi ¢ IOJHBIM KOHTPONIMPOBAHMEM BCEX BEIIECTB U IIOTOKOB B CHCTEME



(Hampumep, THIPOIIOHHOM, a’pOITOHHOM WK AKBAIlOHHOM) M NMpPUMEHEeHHEM cHCTeM
ABTOMAaTH3allUU U MUKPOOHOJIOTHYECKOTrO KOHTpPOIS;

- O3HAKOMHUTE C NPHHLOHUIIAMH XHMHYECKOIO aHAIH3a pacTeHueBOJYECKOIA
IPOLYKIHH, OIIEHKH Ka4€eCTBa POAYKLIHH,

- Hay9UTh IPUMECHATE IOJIyYEHHBIE TEOPETHIECKUE 3HAHUS B 3amanusax HTO;

— ccbopMHpOBaTb KOMMYHHKaTHUBHEIE YMEHUS, HEOOXOIUMBIe Ans ygactusa B HTO
U IPYTHX COPEBHOBAHUSAX.

LS.  OramuurensHas ocoGennocTs NporpaMmai:

['maBHO# oco6eHHOCTEIO TIPOTPaMMBI  SBJISCTCSA IyO6OKas HHTerpars busuko-
XMMHYECKHX 3HaHHWH, YTO IO3BOJISET Pa3BHBATEH HH)XXCHEPHBIA NOIXO0L B 00acTu
broTexHoOrHH, cUTHdEPMeEpCTBa U (GuToTeXHONOT M,

l'omoBo¥ mukn mporpammsr  Brmouaer CHCTEMY MOJIYJIEH, CIIOCOGCTBYIOMMX
TITAHOMEPHOMY DPasBHTHIO Yy 00ydarolMXcs KOMIIETEHIIHit HEOOXOMMMBIX ISt
y4actus Bo Bceepoccuiickoii MEXINCIUIUIMHAPDHON OJIMMITHALE IIKOJLHUKOB
«HauunonansHoM TexHOIOrMYecKoi OJIUMITHALE).

OHafH-MOZy M TpOrpaMMBbl PCAM3YIOTCS C MOMOIBIO CepBHCA BUAECOKOHDEpeHImii
https://surgu.ktalk.ru/. Ob6yuarommiics CMOXET PeaNn30BLIBATH CBOH
00pasoBaTeIbHBIM IpoIece B cCBOGOIHOM rpaguxe, B m060e yno6HOe 1i1s Hero BpeMsl.
Mozynu noctynHel mo mpuBaTHOlM CchbuIKe, Ge3 peructpauuu. O6GpaTHAs CBA3b
OCYMECTBIACTCS B WHAMBHUAYalTbHOM IIOPAAKE, CAMOCTOSTENIbHAS pabora wu
B3aMMOZIEHCTBME C  MpernomaBaTeleM OCYIIECTBISACTCS B 3JIEKTPOHHOI
o0pa3oBaTensHOI cpefe.

OtHble MOIYITM IPOTPAMMEI SIBISFOTCS KOMILIEKCHEIMH dopmaramu (MHTEHCHBaMH),
PeanusyloTCsA B 0MHOM M THOpUAHOM (opmatax, comepikat NPAaKTHYECKUE 3aHATUSA B
ycnmosusax Jsrabopatopuit  Cypryrckoro FOCyIapCTBEHHOTO YHHUBEPCHUTETa IIOJ
HaCTaBHUYECTBOM IIPO(ECCOPCKO-TIPENOAABATENHCKOTO COCTARA CTYJEHTOB.

1.6.  Anpecar nporpammpi:

[lporpamma paccumrana nHa obyyaromuxcs 14-17 mer (8-10 KJIACCHI),
MOTHBMPOBAHHBIX Ha TOJyYeHHWE TOBBIIEHHBIX 06pPAa30BATENLHBIX pe3ylbTaros,
YHaCTH€ B KOHKYPCHBIX MEPONPHUATHAX U IUIAHUDPYIOLIUX IIOCTYIUICHHE  I10
POrpaMMam  BBICLIEr0  00pa30BAaHHS €CTECTBEHHO-HAYYHON W MEIULMHCKOM
HaIPaBIEHHOCTH.

HanonnseMocTts rpymnm B onnaiin Monynsx 1o 100 yenosexk.
HanosnnsieMocTs rpynn Ha 0uHBIX 3aHATHIX - 15 YEJI0BEK.

1.7. O6bem nporpammbr: 260 akaIeMHYECKHX YacoB Ha TIPOTSDKEHHH OIHOTO

y4eOHoro rona, 520 akaJeMHYeCKHX 4acoB Ha IPOTSXEHHUH NBYX YUEOHBIX JIET.

1.8. ®opma u pexum 3ausTHii:
3aHATHUS IPOBOATCS:
- B O4HOM (opmare, 10 mporpaMme 6a3o0Boro Kpy)XKa — 4 akageMudeckux yaca B
HeZeto;
- B OHJIalH opmarax - 1 pa3 B Hememo mo 2-3 aKaJIEMUYECKHUX Yaca;
- B 0YHOM (hopMare, o PorpamMMe 06Pa30BaTENBHBIX HHTEHCHBOB — 8 aKafl. 4acoB B
JIeHb.
QopMbI  OpraHuzalMK  06Pa30BATEIBHOrO nporecca NpeaIoNaraloT IpOBEIeHHE
KOJVICKTHBHBIX 3aHATHH (15 wyemoBex), mansiMu rpymmamu (4-6 wdemoBek) wu
HHIAUBUAYAILHO.



1.9.  Yposens ocBoenus NporpamMmsl: pasHOYypOBHEBaS.
«MHxeHepHble GHOIOrHIECKHe CHCTEMED) — 0a30BbIif YpOBEHB.
«MuteHcus 1.0» — 6a30BsIit YPOBEHb.
«HHpopmaTuka: ocHoBEI Pythony — IPOABHHYTBIH YPOBEHB.
«Mogynbs moaroroBku ko 2 starty HTO» — nponBunyTHIit ypoBeHs.
«HHTeHCHB 2.0 - IPOJBUHYTHIH YPOBEHE.
1.10. Tlnanupyembie pesyasTaTh
Wrorom mnpoxoxnaenus maHHoOM NporpamMmel g ofyyaromuxcst 8-11 kiaccos
AIBICTCS TOBBIIICHAE MHTEPECa K IMKOIBHBIM MpeIMETaM 4yepe3 NesTebHOCTHEIM
MOAXON W TOIPY)KEHHE B DELICHHe peaqbHBIX IPAKTHYECKUX 3a7a4 HMHXKEHEepHO-
OHOJIOrUYEeCKOl HANpaBIeHHOCTH, (DOPMHpOBaHHE HABBEIKOB KOMAHIHOM paboTs! B
paMKax — yCHEIIHOIO  MPOXOXACHHS  pasiuYHBIX  9HTAIOB Haunonansnoit
TE€XHOJIOTHYECKOM OTMMIHA/IEL.
IIpeamerHbIe pesyabTaThI
byayr 3naTn:
- OCHOBHbIE IPHHIHIIBI ¥ MEXaHU3MbI (YHKIIMOHMPOBAHMS U CO3MAHMS KOMILTEKCHEIX
MHKEHEPHBIX OHOJIOTHYECKUX CHCTEM:;
- OCHOBHBIC NPHUHIUNBI NMOAOOpA OPraHU3MOB IUIi COBMECTHOIO BEIPAIIUBAHHUSA U
KyJIbTUBHPOBaHHS;
- COBPEMCHHBIE METOJbI PaOOTHI ¢ GHOJOTHYECKMME 06BEKTAME U HX KOMIIOHEHTaMH,
noA60p GHONOrHYECKHX 0GBEKTOB B COOTBETCTBHH C LENBI0 paboThI;
- OCHOBHBIE CITIOCOOBI TEXHHUKO-3KOHOMUYECKOTO pacyeTa NpOXyKIHMH B HHKEHEPHO-
OHMOJIOTHYECKUX CHCTEMAX, OLEHKH 3QGEKTHBHOCTH PaBOTEI CHCTEMEL;
- OCOOCHHOCTH CTPOCHMUSI PACTEHHUIH, KHBOTHBIX, MHKPOOPTaHHU3MOB, B T.4. I 33134
OHOTEXHOIOTHY;
- OCHOBBI OMOTEXHOJIOTHH, METO/IBI XUMHUIECKOTrO aHAIH3A.
byayT ymers:
- [UIAHUPOBAaTh ¥ MPOBOAUTH OUOJOTHYECKHE JKCIIEPHMEHTEL, paborate ¢
OuonornyeckuMu 06beKTaMu U HX KOMIIOHEHTaMHU;
- OLEHHMBATh 6€30MACHOCTb U BO3MOKHBIE PHCKH IIPOBOJTUMBIX IKCIIEPUMEHTOB,;
- CO3MaBaTh  KOMIUIEKCHBIE  HMHXEHEPHO-OHOIOTUYECKHE  CHCTEMBI G
NPUMCHEHUEM CHCTEM aBTOMATH3ALHK U KOHTPOJIS;
- HporpamMmupoBats B cpeie VS Code Ha s3bike «Pythony;
- PeHaTe  KOMaHIHBIE  MEXAWUCUMIUIMHADHEIE  3a[aHMf, CBS3aHHEIE C
WHXCHEPHBIMU OMOJIOTHYECKMMHU CHCTEMAMH.
= pelaTs TUIOBLIE 3a1a4M pa3HbiX atanosB HTO o OHOIIOTHH, XUMHH;
byayr Bnagers:
- OIBITOM pemeHus 3aganuii HTO mo 6uonoruu u xumum.
- OTIBITOM HCCJICJOBAHUS OHOIOTMYECKHX CHCTEM PA3INIHOTO YPOBHS;
- OTIBITOM NPOBENCHHS IKCTIEPUMEHTOB C GHOOTHYECKMMH CHCTEMAME;
- OMBITOM 0006IIEHHS, CHCTEMATH3AMS 3HAHMH U BBISBICHHE OOLIMX MIIM YaCTHBIX
3aKOHOMEpPHOCTEH (QyHKIIHOHUPOBAHUS GHOIOTHYECKUX CUCTEM;
- METOJJaMH XMMHUYECKOI'0 aHAIN3a;
- OMBITOM IPOEKTHPOBAHHs HOBBIX TEXHHYECKHX YCTPOHCTB M TEXHOIOTHYUECKUX
TPOTIECCOB /ISt CO3[IaHHS MHXXCHEPHO-OUOTOTHYECKIX CHCTEM;



- OIIBITOM NIPOrpaMMUPOBAHHUS YCTPOMCTR Ha MHKPOKOHTpoOJUIEpax ApAyuHO, s
dBTOMaThsallii W KOHTPOJIA IapaMeTpoB B CO3MaBaeMBIX  MH)KEHEPHO-
OMONOTHYECKUX CHCTEMAX.

MeTtanpeamernsie pesyiabraThl ocBoeHHs MpOrpaMMel 00y4YarOHMHCSH

byayT passuthbi:

- CIIOCOOBI MBILIICHUS;

- YMeHue paboTaTh B yCIOBHAX HEOIIPENCICHHOCTH, BBICKA3BIBATH TMIIOTE3EL,

- CIIOCOOHOCTB POU3BOMUTE PACUETHI, OLIEHKH.

JIn4HOCTHBIE pe3yabTaThI OCcBOCHUS NporpamMmel 00y4arOHMHCS

byayT npossasits

- HHHLHMAaTHBHOCTD, CAMOCTOSTENLHOCT, OTBETCTBEHHOCT;

- BHHMATEJIBHOCTB, AKKYPaTHOCTb, JIOTHYECKYIO IOCIIEN0BATEbHOCTE B peleHnu

3ajay;

- OCOSHaHHOCTB, YCHIYUBOCTB, TPYIOTIOOHE B CAMOCTOSTEIEHOMN pabore.

1.10. ®opme1 KOHTPOIA H NOABENEHNS HTOrOB peain3aiuu NporpamMmabl

B o6pasoarensrom mporecce OyZYT MCIONB30BaHBI CIEYIOMME BHL U METOIbI

KOHTPOJI YCHEMIHOCTH OCBOCHHS OOYYalOmUMUCS nporpammel  «MHxeHepHBIe

OMOIIOTHYECKHE CHCTEMBIN:

- IPENIBAPUTEIIEHBIH KOHTPOIIb IIPOBOUTCS B Havasle peain3aliy ITporpamms! B BHzE

Oecensr;

- TEKYIIUH KOHTPOJIb y9acTHe B COPEBHOBAHUIX NIpOrpaMMel, B TOM 4uciie B 1 u 2 Type

HTO.

- UTOTOBBIH KOHTPOJIb YYaCTHE B HTOTOBOM COPEBHOBAHHH.

1.11. CucTema KOHTpOJIS pe3yILTATHBHOCTH NMporpamMmsI

OGpatHas cBA3b 06y 4aOIIMCS OCYIIECTBIACTCS B O0IIMX YaTax B COIMATBHBIX
CETAX, caMmocToATenbHas paboTa M B3aUMOJEHCTBHE ¢ IpenoaaBareaem
OCYIICCTBIISETCS B PEeXUME INPOBEPKH HMHTEPAKTHBHBIX GopM ¢ 3amaHuMsMu u B
3JIEKTPOHHOM 06pa3oBaTelbHOi cpeje.

O6pasoBarenbHble TOCTHKEHHS U JalbHEHIIHE 00pasoBaTensHbIE HAMEpPEHH s
aHATMSUPYIOTCST COBMECTHO ¢ 00YYarOIMMHUCS 110 UTOTaM 3alTUThI IIPE/ICTaBICHHOM
MTOTOBOH pabOThI U 3aBEPIIEHHOT0 HHIUBUAYATBHOLO 00pa3oBaTeIEHOr0 MapIIpyTa.
IIpumepHoe coepikaTebHOE ONHCAHAE KAKKIOTO KpHuTepus

YPOBHH OCBOEHHS Pesynprar
IIPOrpaMMEI
Beicokuit YPOBEHS | YUaliuecs N1eMOHCTPUPYIOT BBICOKYIO 3aHHTEPECOBAHHOCTH B

OCBOCHUS IPOTPaMMBI | y9e0HOM, I03HABAaTENBbHOM M TBOpUECKOi NEeATEILHOCTH,
cocraBstomed conepxanue Iporpammer. Ha copesropanmsx
IIOKa3BIBAIOT OTIHYHOE [IPAKTHYECKOE MPUMEHEHHE 3HAHMH |
HaBBLIKOB BO BPeMsI COPEBHOBAHHI,

Cpenumii YPOBEHb | Yyaniuecs JMEMOHCTPUPYIOT JIOCTATOYHYIO
ocBoeHud IIporpamMmsel | 3amHTepecoBaHHOCT: B y4eOHOH, TmO3HaBaTensHON u
TBOPYECKOH  JEATENBHOCTH, COCTABJISIOIIEH COZiepKaHHe
IIporpammer. Ha copeBHOBaHHAX TIOKA3HIBAIOT MIPaKTHYECKOE
IIPUMCHECHHE 3HAHHH U HABBIKOB BO BPEMS COpPEBHOBAHHUM, HO
HEKOTOPhIC HaBBIKH TpeOyloT mopaboTku, a HEKOTOpEkIe
3a/1aHUA BBI3BIBAIOT TPY/IHOCTH.




Huskuii
ocBoeHus [IporpaMmer

YPOBEHB

VYyamuecs JEMOHCTPUPYIOT HHU3KHH YPOBEHD
3aHHTEPECOBAHHOCTH B  y4eOHOM, mO3HaBaTEeIBbHOH H
TBOPYCCKOH JCATENBHOCTH, COCTABIAIOMIEH —ComepiKaHue

IIporpammsr. Ha copeBHOBaHHSIX MOKA3BIBAIOT IIPaKTUYECKOE
[IPUMEHEHHUE 3HAHUH U HABBIKOB BO BpeMs COpPEBHOBAHHUM He
COOTBETCTBYET TpeOOBaHHAM M 3aaHHUS HaA COPEBHOBAHHAX

BBI3bIBAIOT HETIPEOI0JTMMBIE TPYIHOCTH.

2. OpraHn3auuonuo-neuarorﬂqecxﬂe YC/10BHA peaIH3allHH NPOrpaMMbl

2.1. VYyeOHblii mian
N KonuyectBo yacos
(]
) HaumenoBaunue paznena @opMBI KOHTpOJIS
n/m Teopuss | Ilpaxtuxa | Bcero
1. IIporpamma 6a3oBoro kpy:xkka «MHKeHepHbIe GHOJIOIHYECKHE CHCTEMBI»
Mopyau 1 roga obyuenus
1.1 ¥Ypox HTO. 3naxomcTBo ¢ Peructpamnus Ha
HauuonaanHoii 2 ) caiite HTO
TeXHOJI0r HYeCKOii https://ntcontest.ru/
OJTMMITHAL O
1.2 Monyas «Xumum» Pemenne
OJIMMIIHAIHBIX
24 "
. 5 3aJJaHuii TIepBOTO
typa HTO
1.3.1 | OcCHOBHbIE MOHATHUS H 32KOHEI ) 4
XUMHH
1.2.2 | VpaBHeHus peakimii B 4 6
HEOPraHU4eCKOH XUMHH
1.2.3 | PactBopsl. CeoiicTBa 5 6
pacTBOpOB
1.3 Moayas Pemenue
«buoTexHoJI0r UM 14 20 34 OJIUMIIHAIHBIX
3aIaHHi [IEpBOTO
Typa HTO
1.3.1 OCHOBHbIE NPUHLMIIBI
CO3JIaHHs WHIKEHEPHBIX 4 4
6GHOJIOrHYEeCKHUX CUCTEM
1.3.2 | ArpoGuonoruueckue
CHCTEMBI: CHTH-(hepMBI 4 12
(ruapoOnoOHMKa, a3POTOHHKA,
aKBarioOHUKa U JIp.)
1.3.3 | buoTexHoOrHs pacTeHuiH 6 4
1.4. Mopyas «IlaperBo Pemenue
pacTeHus» 8 14 2 OJIUMITHATHBIX
3aJIaHHH [TePBOT0
typa HTO




1.4.1 | Anatomus pacrenuii 5
1.4.2 | Mopdonorus pacrenuii 2 4
1.4.3 | OcHoBsI puznONOrMK ?
pactenuii (porocunres)
1.4.4 | XusHeHHBIe UMKIIBI BBICIIHX 2 4
pacTeHuii
1.4.5 | Cucremaruka Bhicmmx 2 4
pacTeHuit
LS. Moayas «I{apcreo Pemenue
KHBOTHBIC»
bIe) 10 14 24 OJIHMHIia,I[HBIX
3aJlaHuH IEPBOTO H
BTOpOro typa HTO
1.5.1 | TkaHu >kMBOTHBIX U YenOReKa 4 4
1.5.2 | Becrno3BoHOYHBIE KUBOTHEIE 4 6
1.5.3 | Anatomus u pusmonorus 5 4
YeJloBeKa
1.6. Moayas «O6mas Pemenue
OnoJiorus u 4 4 8 OJIUMITMAHEBIX
MHKDPOOHOJIOrus 3aJlaHuil BTOpPOro
Typa HTO
1.6.1 | ®yHkuMoHupoBanue
6rocucrem. Ctpykrypa
Buochepsl. Yporuu 2 2
OpraHH3alyy *XUBoro. Tumsl
aKocucTeM. ITuieBkie ca3u B
3KOCHCTEMAX.
1.6.2 | OcHOBBI MHKPOGHOTOTHH 2 2
L7 Monyas «I'enernxa» Peuenne
OJIMMITHAIHE
6 14 20 P
3aJJaHUH IIEPBOro U
BTOpOro Typa HTO
1.7.1 | OcHOBBI reHeTHKH 2 4
1.7.2 [ OcHoBHEle MoOneKynApHO- 4 10
F€HETHUECKHE MPOLIECChI
1.8 Mopayar «AH:KxeHepHbIe Pemenue
CHCTEMBI» 4 6 10 OJIMMITHATHBIX
3alaHui BTOPOTo
Typa HTO
1.8.1 YnpasieHue H aBToMaTH3aIHs
B MH3KEHEPHO-GHONMOrHYecKuX o) 6
cHucTeMax
Hroro 56 88 144




Pernonanbubiii KoMmnonent nporpamMmel (BapHaTHBHbIE MoayJn) 1 roxa o6yvyenus

il Hurencus 1.0 10 30 40
2.2, Moayp noaroroeku ko 2 Pemenne
atamy HTO (onnaiin) 36 OJIEMITHATHEBIX
3aJIaHHi BTOPOTO
Typa HTO
2.3, Hurtencus 2.0 Pemenue
10 30 40 OJIAMITHAIHBIX
3a/laHHH [IEPBOTO
Typa HTO
Bceero 260
3. IIporpamma 6azoBoro kpyxka «UnKeHepHbIe OHOJIOTHYECKHEe CHCTEMBD)
Mopyu 2 roga o6yuenns
3.1, Monyas «Xumusm» Pemenne
OJIMMITHATHBIX
24 4 7 3aIaHUi mepBoro
Typa HTO
3.1.1 | OcHOBHBIE IOHATHA U 3aKOHBI i 4
XHMHH
3.1.2 | PactBopsl. CroiicTea 4 14
pacTBopoB
3.1.3 | YpaBHeHus peakuuii B 4 14
HEOPraHUYeCKOH XUMHUHN
3.1.4 | OcHOBBI aHATUTHYECKOM 6 8
XHMHH
3.1.5 | OcHoBbl GHOXHMUM 10 8
3.2. Moayas Pemenne
«buorexnomorus» 10 14 24 OJ'II/IMI'II/‘I’a,ZLHLD(
3aJJaHUH TIepBOro U
BTOpOro typa HTO
3.2.1 Arpobuonoruueckue
CHCTEMBI: CHTH-(epMBI 4 10
(ruaponoHuka, a3ponoHNKa,
aKBaIOHHKA H Jp.)
3.2.2 BuotexHonorus pactenuii 6 4
3.3. Moayas «Ilapcrso Pemenne
pacTeHHs» 2 6 8 OJIUMIIHATHBIX
3a/IaHUi IIEPBOTO
Typa HTO
3.3.1 | Mopdonorus pacrennii . )




3.3.2 | OcHoBbl hH3HONOrHH
. 2 2
pacteHuit (porocHHTE3)
3.3.3 | Cucremaruxa Beiciumx )
pacTeHuit )
34. Monyas «laperBo Pemenne
KHBOTHBIE» 4 12 16 ONHMIINATHBIX
3aJJaHUi IepBOro 1
BTOporo typa HTO
3.4.1 |Ilo3BoHOYHBIE )KHBOTHEIE - 4
3.42 | OcHoBbl HeiipodusHoTOrHH 2 4
3.4.3 | DHOokpuHomOrHs 9 4
3.6 Moayas «I"eHeTHKA» Pemenne
4 4 p OJTMMITHA/HBIX
3aJIaHHii TepBoro u
BTOpOro typa HTO
3.6.1 OCHOBEI T'€HETHKH 4 4
3.7 Monyas «HkenepHbie Pemenne
CHCTEMBD» 6 10 16 OJ'II/IMHI/EaI[HI:IX
3aJJaHHH BTOPOTO
Typa HTO
3.7.1 | YnpasneHue 1 aBTOMaTH3aLUA
B HHXKEHEPHO-OHOJIOrHYECKHX 6 10
CHCTEMAaX
Hroro 144
4. PernoHanbHbIi KOMIOHEHT IPOrpamMMeI (BapuaTuBHBIe Moay.1H) 2 roga oGydeHus
4.1. Hurencus 1.0 10 30 40
4.2. Monyne moaroroskH ko 2 16
stany HTO (onnaiin)
4.3. Hutencus 2.0 10 30 40
Bceero 260
2.2. KanennapHblii yueOublii rpaduk
Ner/ | Ilepuon peanusanun
m | 2024-2025 yu.r. MORyIE
L. Monymu 1-ro roaa o6y4enus
Ll 1.09.24 - 14.10.24 Monyne «Xumus»
1.2 14.10.24 - 8.12.24 Monyie «broTexHomorus»




1.3 | Oxta6ps 2024 BapuarusHblii Moayis 6a3oBoro yposus «MuTercus 1.0»
1.4 | HOsOpb-nexabps 2024 | BapuaTHBHEIH MOAYIIB OATOTOBKH KO 2 atany HTO (owaiin)
1.5 |8.12.24 -27.01.25 Momyns «IlapcTBo pacTeHns»
1.6 |27.01.25-10.03.25 Monyne «LlapcTBO JKHBOTHEIE
1.7 110.03.25 -24.03.25 Monyne «O61mas 6HOIOTHS B MHKPOGHOIOrHs»
1.8 |24.03.25-28.04.25 Monyns «I"eHeTrka»
1.9 | Anpens 2024 BapuarusHeIii Mozyns IpojBrHyTOTO YpoBHS «UHTEHCHB 2.0
1.10 |28.04.25-15.05.25 Monyne «MHXeHepHbIE CHCTEMBI)
2. Mogymu 2-ro roga 06y4eHus
2.1 1.09.25 - 14.10.25 Monyne «XuMus»
22 |14.10.25-8.12.25 Monyns «bruotexHomorus»
2.3 | Oxra6ps 2025 BapuaTuBHEIi MOy b IpoBUHYTOTO ypoRHs «MHTEHCHE 2.0
24 | Hosa6pb-nexabpp 2025 | BapuaTHBHEIH MOJLYIIb IOATOTOBKH KO 2 starry HTO (onnaitu)
25 [8.1225-27.01.26 Monynb «LlapcTBo pacteHHsI»
26 |27.01.26-10.03.26 Monyns «LlapcTBo XUBOTHEIE Y
2.7 |10.03.26 —24.03.26 Moy «O6mas 6uonorus 1 MEKPOGHOIOTH»
2.8 |24.03.26 —28.04.26 Monyns «I'eHeTHka»
2.9 | Aopens 2026 BapuaruBHbIi MoIy1B IpogBHHYTOTO ypoBHA «MHTEHCHE 3.0%
2.10 |28.04.26 — 15.05.26 Monyne «MHXeHepHEIE CHCTEMBIY
3. Opranu3anHOHHO-NIeJArOrHYeCKHE YCJIOBHS peajin3alHi NIPorpamMmmal

3.1. MaTepua/ibHO-TeXHHYECKOE obecreyeHue:

- TUIPOTIOHHBIE YCTaHOBKHM J1abopaTtopuu « CHTH(hEpMEPCTBOY;
- 000py10BaHe XMMIYECKOH TabopaTopHHy.
3.2. Ilocyna u oGopynoBanue

3.2.1 O6opyaoBanme

HaumenoBanune KomuecTBo, 1wt

. |I'maponoHHas ycTaHOBKA ¢ CHCTEMOM MOATOIICHAS 2

. |nonoMep (pH-MeTp) ¢ KOMILIEKTOM 3JIEKTPOI0B

. |pH-meTp mopraTuBHEIH

. |BECHI HaﬁopﬂTOpHLIG AHaJIHTHYECKHUEe

3
4
S
6. |BEChI naﬁopaToprIe TEXHHYCCKHE 1A TOUYHOI'O B3BCIIHBAaHUA
7
8
9

. |’TakMycoBas Oymara (MHOUKaTOpHAs)

10.| HarpeBaTe/IbHasl IVIUTKA

1
1
1
1
. [koHaYKTOMETpP, EC-METp mopTaTHBHEIA 1
3
1
6

11.| CBETOBOH MHKPOCKOI (OITHYECKHH)





























































