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AHHOTALNUA

JlononHutenbHast oOuiepasBuBaromas mnporpamma «MH)XeHepHbIE OHMOJIOTHYECKHE CUCTEMbI»
HampaBjiIeHa Ha 3HAKOMCTBO OOydYarommuxcs ¢ mpodeccusiMd B 00JacTH COBPEMEHHOW Xxumuu. B xone
OCBOCHMSI MPOrPaMMBbl, IIKOJBHUKM MOTPYKAIOTCS B PELICHUE KOMIUIEKCHBIX MEXKINCHUILIMHAPHBIX
3aJ]a4 Ha CTBHIKE €CTECTBEHHBIX HAYK: OMOJIOTUH, XUMHUU C IPUMEHEHUEM COBPEMEHHBIX OMOMHKEHEPHBIX
u OMOMH(OPMATHUECKUX IOAXO/0B, aHATU3UPYIOT MOJYYCHHBIE B XOJE€ AKCIIEPUMEHTOB pPE3YNbTAaThl,
paboTaroT ¢ IUTepaTypoi, OCYIIECTBISIOT MOMCK MHPOPMALMU B MHTEPHETE Ha CHELHUATM3HPOBAHHBIX
catax. IIporpamma  cocraBiieHa €  LEJIbKO  BBIABICHHS,  CONPOBOXKACHUS,  Pa3BUTHUSA
BBICOKOMOTHBHPOBAHHBIX M OJAPCHHBIX JETel B 00JAaCTH H3YyYeHHUs XUMHH, HAHOTEXHOJOTHHA U
MaTepualoOBEeICHUs] 4Yepe3 UX 3HAKOMCTBO C OCHOBHBIMH COBPEMEHHBIMH METOJUMKAMH B
MEXIUCIUIUTMHAPHBIX HAMPABICHUAX, CBA3aHHBIX C XUMHEH, YTO JaeT TOJYOK K (OPMHUPOBAHUIO
€CTECTBEHHOHAYYHOUW TPaMOTHOCTH, U KaK CIEICTBUE, OyAyHmHX NpodecCHOHATbHBIX KOMIETCHLUN B
00JIaCTH XMUMHYECKUX M OMOXMMHYECKUX TEXHOJIOTUH, BKIIIOYasl MOATOTOBKY K Beepoccuiickoil HaydHO-
TEXHUYECKON OJIMMIINA/IE NIKOIbHUKOB.

JononuurensHas o0meoOpazoBaTenbHas —0OIIepa3BUBAIOIIAs nporpamMma  «MHXeHepHbIE
OMOJIOTUUECKHE CHUCTEMBI» IpeAHa3HaueHa I ydamuxcs 13- 17 ner m peanmsyercs B TedeHUE S
MecaieB,19 Hexenb, 2 yaca B Henmento, 38 4 B roa. Ha mporpammy NpuHHUMArOTCS BCE >KEJNAOIINE,
HE3aBUCHMO OT I0JIa.

YpoBeHb nporpaMMmbl 0a3oBBIH, T.K. IIpOrpaMMa IPEANONaracT MCHOJb30BaHUE U PEeAU3alUI0
Takux (OpM OpraHHU3alKi MaTepHraa, KOTOpbIe T0MyCKaIOT OCBOCHHE CIICUATH3UPOBAHHBIX 3HAHUH.

[Tporpamma crioco6cTBYeT nMpodecCHOHANBHON OpHUEHTAIH 00YYarOIIUXCsl, YTO B TOCIETYIONMEM
o0ecneunT pa3BUTHE MPOU3BOJICTBA, HAYKU U CO3JAHHE HOBBIX TEXHOJOTHH B PEIICHUU XUMHUYECKHX
3aJ1a4 MPUKJIaJHOTO XapaKTepa.

IMACHOPT JONOJITHUTEJIbHON QEHIEOBPA3OBATEJILHOﬁ
(OBLIEPA3ZBUBAIOLIEN) ITPOT'PAMMBI
MBOY CypryTckuii €cTeCTBEHHO - HAYUHBIN JIHIEH

HasBanune nmporpammsl

JIOTIOJIHUTENIbHASL 00111e00pa3oBaTesibHas 00IIepa3BUBAIOIIAS
nporpamma «VHXeHepHbIE OMOJOTHYECKUE CUCTEMBI»

HanpaBieHHOCTh IPOrpaMMBl

CCTCCTBCHHOHAYYHAA

YpoBeHb IporpamMmmel

0a30BBIi

@®.1.0. nenarora, peaJiu3yromniero
JOTIOJTHUTEIBH YO
00111€00pa30BaTENIbHYIO IPOrpaMMy

UysakoBa Haranbs JIeoHn10BHA, egaror JONOIHATETLHOTO
00pa3oBaHusl, BBICIIAS KATETOPHSI

I'on pa3zpaboTku

2024

['ne, xoryia u KeM yTBepKIeHa
JOTIOTHUTEIIbHAS
o01eo0pa3oBaTesibHas porpamma

ITporpaMmMa yTBepkKJI€Ha MPUKA30M JUPEKTOpa
ot 12.12.2024 Ne CEHJI-13- 690/4

Wudopmaiiysg 0 HaTM4YUK PeLeH3UH

HE UMCCTCA

[ens

[TonroroBka oby4daromuxcs kK HarmonanbHON TEXHOIOTMYECKOM
onumnuaje 1o npopuino «MHxeHepHble OMOIOTHUECKUE CUCTEMBI,
OCBOCHME HEOOXOIMMBIX MPEIMETHBIX 3HAaHHUH U BOBJICUEHHE UX B
paboTy HaJ TEXHOJIOTUYECKUMHU IpuopuTeTamMu HarmonanbHoi
TE€XHOJOTMYECKON MHUIMATHBBI 17151 INYHOCTHOM caMopeanu3aluu 1
po¢eCCHOHATBHOIO CAMOOIIPEIEICHHMSL.

3amaun

Oo0yuawmmue:

chopMUpOBaTh 00BEM TEOPETUUECKUX 3HAHUHN MO XUMHH,OMOJIOTHH,
uH(popMaTuke, HeoOXoaUMBIX 1715 ydactus B HTO;

- BBIpa0OTaTh MMOHWMaHHWE (PYHIAMEHTAIBHBIX 3aKOHOB XHMHH,
O6uonorun, THOOPMATHKH;
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- HayYWTh peIaTh 3aJa4yd, OTHOCSIIMECS K E€CTECTBEHHOHAYYHOMY
npouIIIo;

- OpraHU30BaTh MPAKTHYECKYIO U UCCIIEIOBATEIBCKYIO JEATEIbHOCTD
00yyJaroIuxcs;

- IO3HAaKOMUTH C HHCTPYMEHTAaMH XHUMHUYECKOH TEXHOJIOTHH,

- HAY4YHUTb NOJIB30BATHCS MPUEMAMU HAYYHOTO ITO3HAHMS;
PazBuBaromue:

- CIIOCOOCTBOBATh PAa3BUTHIO HABBIKOB MPAKTUYECKOTO MPUMEHEHUS
METO0JIa XUMUYECKOTO aHAIN3a;

- pa3BUTh YMEHHE paboTaTh C INTEPATYpPOi M MOUCKOM HH(pOpMAIUU
B MHTEPHETE Ha CIICIHAIN3UPOBAHHBIX caiiTax;

- HAay4dTh AHAJIU3UPOBATH IOJIYYEHHBIE B XOJ€ HIKCIEPUMEHTOB
PE3YIIbTATHI.

BocnurareabHble:

-BOCITUTHIBATH JUYHOCTH, CIIOCOOHYIO aHAJIM3UPOBATh,
CaMOaHAM3UpPOBaTh M CO3/1aBaTh WHAMBHIYAJbHYIO IPOrPAMMY
CaMOpa3BUTHSI.

[Inanupyembie pe3ysbTaThbl
OCBOCHMS IIPOrPAMMBI

IIpenmeTHble pe3yJibTaThl

byayr 3HaTh:

-TEOPETHYECKHE aCTeKThl W (yHJAMEHTAIbHBIE 3aKOHBI  XUMHH,
Ouosoruu ¥ MHPOPMATHKH,

-ocHOBHBIe THIBI 3amadu Ha HTO mo mnpodummro «HKeHEepHBIE
OMOJIOTMYECKHE CUCTEMBIY,

-OCHOBHbBIE IPAKTHYECKHE MPUEMBI IpU padbOTe C XUMUUYECKUMHU
peaKkTUBaMu 1 Ja00paTOPHBIM 000PYI0BAHUEM;

- IpaBWJIa TEXHUKU O€30IIaCHOCTU INpU paboTe ¢ peakTUBAMU U
0o0opynoBaHuEM.

Byayr ymersn:

-paboTaTh Ha  COBPEMEHHOM  XUMHYECKOM  JIabOpaTOpHOM
000py1I0BaHUY;

-OCYIIECTBIISATh aHANINU3, 00pabOTKy IMOJYYEHHBIX pPe3yJabTaToOB IpU
MOMOIIH NMPUKJIAJHBIX TPOrpaMM U UX UHTEPIIPETALINN;
-OpraHu30BbIBaTh TEOPETHUYECKYIO, IIPAKTUYECKYIO u
HCCIIE0BATENBCKYIO IESITENBHOCTD;

-pemaTs MeXIUCLUUIUIMHAPHBIE 3a1a4l, cBa3aHHble ¢ HTO;
-IIPUMEHSATD B UCCIIEOBATEIBCKUX LIENAX METOJ ITPOEKTOB;
-IJIAHUPOBATh U MPOBOJIUTH XUMUYECKUE SKCIIEPUMEHTHI;
-OIICHUBAaTh 0€30MaCHOCTh M BO3MOXHBIE PHCKH IPOBOJUMBIX
AKCIIEPUMEHTOB;

-BbIOMpaTh U o0ecreunBaTh O€30MacHblE YCIOBHS IPOBEACHUS
XUMHYECKOT0 IKCIIEPUMEHTA;

-nporpammupoBats B cpeae VS Code Ha s3bike «Pythony;

-pemaTh TUNOBBIE 3aaun pa3HbIX 3TanoB HTO no xumum.

Byayr Biajers:

-pacIIMpEHHBIMU TEOPETUYECKUMH TIPEJCTABICHUSIMU B 00JIaCTH
XUMUH, OMOJIOTHH, OMOMH(DOPMATHKY;

-HaBbIKAMU pabOTHl C JIUTEPATypoll M MOMCKOM HH(OpMalMH B
MHTEPHETE Ha CIIELUAIN3UPOBAaHHBIX CaiiTax;

-ombiToM  pemeHus 3amaanii  HTO mo xumuwm, Owuonoruw,
uH(pOpPMATHUKE;

-OIBITOM HCCJIEJOBaHMSI HEOPTaHUYECKUX M OPraHUYEeCKUX BEIECTB
U IPOBEJICHNS] XUMUYECKUX PEAKINI C HUMU;
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-OMBITOM TPOBEIEHUSI SKCIEPUMEHTOB C HEOPraHMYEeCKUMH U
OpPraHMYECKUMU BEIICCTBAMH,

-OIBITOM 0000IIEHNS, CUCTEMaTU3allUY 3HAHUN U BBISIBJICHHE OOIINX
WY YaCTHBIX CBOMCTB BEIIECTB, 3aKOHOMEPHOCTEH IIPOTEKaHUS
XUMHUYECKHUX PEaKIIUi.

MeTanpeaMeTHble pe3yJibTaThl

Bynyr pa3Burhbi:

- CITOCOOBI MBIIIJICHUS,

- yMeHHEe paboTaTh B YCIOBHUSX HEOIPEAEICHHOCTH, BBICKA3hIBATh
THIIOTE3BI;

- CIIOCOOHOCTH MTPOU3BOJUTH PACUETHI, OLICHKHU;

- IO3HaBaTeIbHAsl aKTUBHOCTD;

- MOTHBAallMs K HW3YYCHHUIO MPEIMETOB €CTECTBEHHOHAYy4HOI
HaIpaBJICHHOCTH;

- JIOTUYECKOe U 00pa3HOE MBIIICHHE;

- KpeaTHMBHOCTb, KaK OCHOBa HECTaHJAPTHOTO TMOAXO0Ja K
BBITIOJTHEHUIO OJTUMIIHA/IHBIX 3a/IaHUM;

- KOMIIOHEHTHl ~MBICIIUTENIFHOW JIEATEIIEHOCTH: BOOOpaskeHHeE,
TBOpYECKass aKTUBHOCTh M (paHTa3usi B XOJA€ IKCHEPUMEHTATBHOM
paboTHI.

JInuHOCTHBIE pe3yJaIbTaThl

Byayr nposiBiasATS:

-MHUIIUATUBHOCTb, CAMOCTOSITEIIbHOCTh, OTBETCTBEHHOCTB;
-BHUMATEIbHOCTb, aKKYPaTHOCTh, JJOTHYECKYIO TIOCTIEI0BATEIbHOCTh
B PEUICHUU 3a7ay;

-OCO3HAHHOCTh, YCUAYMBOCTb, TPYAOIIOOME B CaMOCTOSATEIbHON
pabore;

-U30MpaTeIbHOCTh B BBIOOpE HMHGOPMAIIMU M CHOCO0aX pPEIICHHS
3azad,

-YMEHHUE COXPaHATh YBEPEHHOCTb B CBOMX CIHOCOOHOCTSIX, HECMOTPS
Ha BPEMEHHbIE HEYJaud U TPYAHOCTH;

-yMEHHUE B3aUMOJIEHCTBOBATh C Pa3HBIMHU JIIOJIbMU, HaJTa)KUBATh
B3aMMOIIOHMMAaHUE NP paboTe B KOMaHJIE.

Cpox peayin3aniuu IporpamMmbl 5 MecsiIeB
KomnuectBo uacoB B Hegemo / rong | 24/384.
Bo3spact yuamuxcs 13-17ner

@DOopMBI 3aHATHI

rpynmnoBas, uCCJICA0BATCIbCKAs NCATCIbHOCTD, J'Ia60paTOpI/I$I

Mertoanueckoe odecrieueHmne

B pabote 00benMHEHNS pacCUYUTAHO MCIIOIb30BaHUE HAYYHOU U
HAYYHO-TIOMYJISIPHOM TUTEPATYPHI 11O

XUMUH,0M0JI0TUH, MH(POPMATHKE, JIEKTPOHHBIX CPEJICTB
uHpopmanuu (MHTEpHET), UCTIOTB30BaHUE COBPEMEHHON
nabopaTOpHOM U 00yJarOIIeH TEXHUKH, JICKITMOHHBIX U
71a00PaTOPHO-NIPAKTUYECKUX 3aHSATHIH.

VYcnoBus peasin3anuy IporpaMmsl

1.Kabuner ass npoBeeHHs TPYNIOBBIX U UHIUBUIYaTbHBIX
3aHATHM.

2.11Ixa¢bl 1 MOJIKK; BBICTABOUHBIE BUTPUHBI JUISL PACTIONOKEHHS
y4eOHOI U Hay4YHOM JUTEepaTyphl, HATJISIHBIX TOCOOUIA,
JIEMOHCTPAIIMOHHOTO MaTepHasa, TBOPUECKUX padoT ydaluxcsl.
3. Kommnbrotep, mpoexTop.

4. KomriekT 1abopaTopHOTO 000PYIOBaHUS.

5. KOMIUIEKT XUMHUYECKHX PEAKTHBOB.
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MHNOACHUTEJBbHASA 3AIINCKA
JlomonHuTenpHas 001eodpa3oBarenbHas o0miepa3BruBaromias nporpamma «HxeHepHbIe
6I/IOJIOI‘I/I‘ICCKI/IG CHUCTCMbI» MMPpCAHAa3HaA4YCHa AJId N3YUCHUA CTAPIICKIACCHUKaAaMH OCHOB XUMHH, 6I/IOJIOI‘I/II/I,
MH(OPMATHUKH U TPUMEHEHHUS U3YYEHHBIX METOJIOB Ha MPAKTHUKE.
[Iporpamma pa3paboTana it MOATOTOBKH O0YYAIOIIMXCS K YYACTHIO BO BCEPOCCHIICKOM HAyYHO-
TEXHUYECKOH OJIMMIIHae

HopMaTHBHBIE 10KYMEHTBI
JononuutenbHas o0meobpa3oBaTenbHas — 00IIEpa3BUBAIOIIAS nporpamMma  «MHXeHepHbIE
OMOJIOTMYECKHE CUCTEMbI» pa3paboTaHa B COOTBETCTBMM C AKTyaJlbHBIMH HOPMAaTHBHO-IIPAaBOBBIMHU
aKTaMu:
1. 3akon Poccuiickoii ®epepauuu ot 29.12.2012 Ne 273-®3 «OO6 obpazoBanuu B Poccuiickoii

deaepanun» (C IBMCHEHHSIMU ),

2. Pacniopsixenue IlpaBurenbctBa Poccuiickoit ®eneparuun ot 31 mapra 2022 roma Ne678-p
«Konnenmus pa3BUTHS AOMOJTHUTEIBHOTO 00pa3oBaHus Aeteit 10 2030 romay;

3. IIpuka3z MunuctepcrBa npocsemieHuss PO ot 27 urons 2022 r. N 629 “O0 yrBepxkaenun [lopsiaka
OpraHu3alMi ¥ OCYIIECTBIEHUS  O0pa3oBaTENbHOM  ACSATEIBHOCTH 1O  JOMOJHUTEIHHBIM
o011eo0pa3oBaTeabHbIM IIpOrpaMMam”;

4. IlocranoBnenue ['maBHOrO rocynapcrBeHHoro canurapHoro Bpada P® ot 28.09.2020 N 28 "O0
yrBepkaeHnn canuTapubix npasmwin CII 2.4.3648-20 "CaHuTapHO-3MUIEMUOJIOTHYECKHE TPEOOBAHHS K
OpraHM3alsaM BOCHHUTAHUA U OOy4YeHHs, OTIbIXa W 0370poBiieHUs neTeil u momonxexu" (Bmecte ¢ "CII
2.4.3648-20. Canurapnsle npasuna...") (3apeructpupoBano B Muntocte Poccun 18.12.2020 N 61573).

A Tak xe npyrue denepanbHble 3aKOHBI, MHbIE HOPMAaTUBHO-NIPaBOBbIE akThl P®d, 3aKOHBI U HHBIE
HOPMAaTHUBHO-TIpaBOBbIe akThl cyObekta P® (XanTthi-MaHcuiickoro aBTOHOMHOro okpyra — Hrpsi),
COJIepIKalIfe HOPMBI, PETYJIMPYIOIIHE OTHOIICHHSI B chepe TOMOTHUTEIIEHOTO 00pa30BaHUS JIETEH;

5. Ycrap MBOY Cypryrckoro ecTeCTBEHHO-HAyyHOro JIMIEs M JApyrue JIOKaJbHbIE aKThI,
pETJIaMEHTHPYIOIIHE OPraHU3aIUI0 U 00yUSHHE 10 JIOTOJHUTEIIEHOMY 00pa30BaHUIO.

Peanuszauus o0meoOpa3zoBaTeibHOM NporpamMmsbl ocyuecTBisiercss 3a mpegeaamu ®I'OC u
(enepanbHBIX rocy1apcTBeHHbIX TPeOOBAHMI, U He MPelyCMATPUBAET MOATOTOBKY 00y4arolIUuXcs K
NPOXOKACHHIO TOCYAApPCTBEHHOM HTOrOBOM aTTeCTAMH IO 001eo0pa3oBaTeJbHON INporpamMmme.
AKTYyaJIbHOCTh
B ycioBusX HMCNONHEHHs 3aAad M0 JOCTHKEHHIO TEXHOJOTMYECKOIO0 CYBEPEHUTETA OJHUM W3
HauOosee aKTyalbHBIX HaNpaBJICHUI SABJISETCS MOATOTOBKA KaJIpOB B O0JACTH ONEPEKAIOIIETO Pa3BUTHS
XUMHUYECKHX, HH)KEHEPHO- OMOJIOTMYECKUX TEXHOJIOIHi. OpHUEeHTUPOBAHHOCTh ITPOrpaMMbl Ha MOATOTOBKY
mKOIHbHUKOB K HarmmonaneHolt TexHonormyeckor onmumnuaae (HTO) mo mpodumio «HxeHepHbIe
OMOJIOTHYECKHE CHCTEMBI» SBISETCS OJHUM M3 BAKHEMIIMX MHCTPYMEHTOB B 00JacTH TpaHCPOpMaLUU
oOpa3oBaHusi M NpPoPOpUEHTAIMM IIKOJIHHUKOB B O3TH IEPCHEKTUBHBIE [UIsl CTpaHbl W pEruoHa
HalpaBJIEHUs €CTECTBEHHOHAYYHAsI.
HanpasiieHHOCTBb  JIONIOJIHUTENBHOM 0O0IIe00pa3oBaTenbHOM  oOlIepa3BUBAIOIIE  MPOrpaMMbl—

€CTECTBCHHOHAyYHasl.

YpoBeHb 0CBOeHMS TPOrPaMMBbl: 0a30BbIH.

OTtimyuTeIbHbIEC 0COOCHHOCTH
[IporpaMMa HampaBiieHa Ha pelIeHHe 33Jay, CTUMYJIHPYIOUIMX CTaHOBJIEHHE MCCIIeI0BaTENbCKIX
HaBBIKOB, MPaKTHYECKOe 00yueHre 00yJaroUXCsi METOJJaM HUCCIIE0BATENIbCKOTO XapaKTepa.

JlononHuTenbHast — obmeoOpa3oBaTenbHasl — 0OIIepa3BUBaOIIAs nporpamMma  «MHXeHepHbIE

OMOJIOTUYECKUE CHUCTEMBI» OTIMYAETCS OT YK€ CYIIECTBYIOUIMX MPOrpaMM TeM, YTO HalpaBieHa Ha
MOATOTOBKY YyYalllUXCsl K HayYHO-TEXHMUYECKON ONMMIMMAJE IIKOJbHUKOB 1Mo mpoduito «MHxkeHepHbIe
OMOJIOTUYECKHE CUCTEMBDY.

Ajpecat nporpamMmsl


https://fzakon.ru/laws/federalnyy-zakon-ot-29.12.2012-n-273-fz/#_blank
https://fzakon.ru/laws/federalnyy-zakon-ot-29.12.2012-n-273-fz/#_blank
http://static.government.ru/media/files/3fIgkklAJ2ENBbCFVEkA3cTOsiypicBo.pdf#_blank
http://static.government.ru/media/files/3fIgkklAJ2ENBbCFVEkA3cTOsiypicBo.pdf#_blank
https://www.garant.ru/products/ipo/prime/doc/405245425/#_blank
https://www.garant.ru/products/ipo/prime/doc/405245425/#_blank
https://www.garant.ru/products/ipo/prime/doc/405245425/#_blank
http://publication.pravo.gov.ru/Document/View/0001202011120001#_blank
http://publication.pravo.gov.ru/Document/View/0001202011120001#_blank
http://publication.pravo.gov.ru/Document/View/0001202011120001#_blank
http://publication.pravo.gov.ru/Document/View/0001202011120001#_blank

[Mporpamma paspabortana mns oOywaromuxcs B Bospacte 13-17 jer, MOTHBHPOBAHHBIX Ha
MOJIyYeHUE TOBBIIIEHHBIX 00pa3oBaTeNbHBIX pe3yiabTaToB, ywyactue B onumnuage HTO mnpoduisb
«VnxeHepHble OMOJIOTMYECKHE CHCTEMbl» U IUIAHUPYIOUIMX IOCTYIUIEHHE IO MPOrpaMMaM BBICIIETO
00pa3oBaHMs €CTECTBEHHOHAYYHO!N HAIPaBICHHOCTH.

Hanonusemocts rpynmsl — 20 yenoBek.

Cpok peaquzanuu nporpaMmsl: 5 Mecsies, 19 Henens.

O0béM nporpaMMbl/KoJIN4eCcTBO YacoB: 38 yacos, 19 Henenb, 2 yaca B HEJENIO.

Pesxxum 3aHsTHIi: 3aHATHSA TTpoxoaiT 1 pa3 B Heaemo, 1 aeHp 1o 2 akaaemuveckomy vacy (40 MHHYT)

nepephiB MEXKAY 3aHATUAMU 10 MUHYT.

®opMbl 00yUeHH S
3aHSATHUS TPOBOJIATCS:

- B ouyHoM ¢opmare, ¢GOpMBI OpTraHHM3aldd 00pa30BATEIBHOTO IIpoIecca MPEANoIararoT
IIPOBEJCHUE KOJUIEKTUBHBIX 3aHATHH (20 yenoBek), MajabIMu IpynnaMi (4-6 4eIoBeK) U MHAUBUAYAIBHO.
Heas nporpammbl: [loaroroBka oOyuarommxcs k HalmoHaabHON TEXHOJIOTHYECKON OJIMMITHAIE I10
npoduto «MHKeHepHbIE OMOIOTUYECKUE CHCTEMBI», OCBOCHHE HEOOXOJMMBIX MPEAMETHBIX 3HAHUU H
BOBJICUCHUE WX B pabOTy HaJ TEXHOJOTUYECKHMMH MpHOopuTeTaMu HalmoHambHON TEXHOJOTHYECKON
WHUIUATUBBI JIS TMIHOCTHON caMOopealTn3aiuy U MpodeCCHOHATHHOTO CaMOOIIPEICTICHHMS.
3agauu:

Ooyuarmme:

chopMupoBaTh 00bEM TECOPETUUYECKUX 3HAHUM MO XUMHUU,0MOJOTUU, HHPOPMATUKE, HEOOXOIUMBIX IS
yuactus B HTO;

- BEIpabOTaTh MOHUMaHKE (QyHJAaMEHTAIBHBIX 3aKOHOB XUMUH, OMOJIOTHH, HH)OPMATHKH;

- Hay4uTh pelaTh 3aJa4d, OTHOCSIIHECS K €CTECTBEHHOHAYYHOMY MPOQUIIIO;

- OPraHU30BaTh MPAKTUYECKYIO U UCCIIEI0BATENbCKYIO IEATENbHOCTh O0yUYaIOINXCs;

- IO3HAKOMUTH C MHCTPYMEHTaMHU XUMUYECKOI TEXHOIOTHH;

- Hay4uTh N0JIb30BAThCSA NPUEMAaMU HAyYHOTO [TO3HAHUS;

PasBuBarommue:

- criocoOCTBOBATH PA3BUTHIO HABBIKOB MPAKTUYECKOTO MPUMEHEHHS METO1a XUMHUYECKOTO aHAJN3a;

- pa3BUTh yMeHUe paboTaThb C JHUTEPaTypod U TMOUCKOM UHPOpMAIMM B HHTEpPHETE Ha
CIIELIMATIM3UPOBAHHBIX CANTaX;

- Hay4nTb aHAJIN3UPOBATH IOJIYYECHHBIE B XO/I€ SKCIIEPUMEHTOB PE3YJIbTaThI.

BocnurarenbHble:

-BOCIIUTHIBaTh  JIMYHOCTh,  CIOCOOHYIO  aHAJIM3UpPOBaTh, CaMOAHAJIM3UPOBaThb M  CO3/1aBaTh

VH/IMBUYaJIbHYIO IPOIPaMMy CaMOPa3BUTHS.

YUYEBHBIN IIAH
KonuuectBo yacos
No Paznen, tema
Teopernueckass | IIpaktuueckas Bcero dopma
4acTh 4acThb 4acoB KOHTpPOJIA
1 3nakoMmcTBO ¢ Hanmmonansnoi 1 1 2 Perucrpamusa Ha
TEXHOJIOTUYECKOM caiire HTO
OTAMITHAION https://ntcontest.
ru/
2 | Cmecn. PactBOpHI. 8 4 12 Pemenne
Kpucrannoruapatet OJIMMIINATHBIX
3aJlaHuN
NEepPBOTro Typa




HTO

Xumust METaJJIOB n 8 10 18 Pemenne
HEMETAJLIOB. OJIMMITHAIHBIX
3aJaHUuN
BTOPOTO Typa
HTO

Xumudeckas TEXHOJIOTHS 6 0 6 Pemenne
OJIMMITHATHBIX
3aJaHui
BTOPOTO Typa
HTO

Uroro 23 15 38

Conep:kanue nporpaMmmbl
Paznea 1.
3nakomcTBO ¢ HanmoHna/ibHOI TexHoslorn4yeckoii onumnuanoii. Kak saperncrpupoBarbcsi Ha caiite
HTO https://ntcontest.ru/. (2uaca)
Teopus

HauuonaneHas texHonornyeckas onumnuana (HTO) — 31o Becepoccuiickue TEXHOJIOTHYECKUE
COpPEBHOBAHMS JJISl IIKOJIBHUKOB 110 HIMPOKOMY CIIEKTPY HAIlpaBIEHUH OT UCKYCCTBEHHOI'O WHTEIJIEKTa
10 Xumudeckoro a”anuza. Onumnuana oObeIUHSAET TeX, KTO XOUeT ObIThb BOCTPEOOBAaHHBIM U pellaTh
JEHCTBUTENBHO BaXKHbIEC 3a7jaud C MTOMOLIbI0 COBPEMEHHBIX TEXHOJOTHI.YpPOK NMPU3BaH MOTHBHUPOBATH
IKOJbHUKOB K ywyacThio B HTO dyepe3 3HAKOMCTBO € HPUHUUIAMU M LIEHHOCTAMH, NPOQUIAMHU,
UCTOpHEH, CTICHU(PUKON OJMMITHAIBI K BO3MOKHOCTSIMH IS €€ YIaCTHHKOB.

Pexomenayem Bocnonb3oBatbest pecypcom https://nti-lesson.ru/materials-intro.
IIpakTuka
Kak 3aperucrpupoBathcs Ha caiite HTO https://ntcontest.ru/.
[IpaxTuueckas padora Nel «Paborta nabopaHTa XMUMUYECKOTO aHATIU3a»
Pasznen 2.
Cwmecu. PactBopsl. Kpucramnoruaparsl. (12 yacoB)
Teopus

Buner cmeceit. Onpenenenue cocraBa cMecu. PacTBopel. ['MIpONOHHBIE M a9PONOHHBIE CHCTEMBI

(mpomtoe, Hacrosimee, oyaymee). Kommonansie cucremsl. [lnmazmo3zameniaroniyme pacTBOphI (CIOCOObBI
BBIP@)XEHUS KOHIIEHTpauuu pacTtBopoB). Kpuctammoruapatsl. CrnocoObl BbIpaX€HUS KOHIIEHTPALUU
pactBopoB. ['maponus. ['naponn3 B HEOPraHMYECKOW U OPraHUYECKOM XUMUU. Pacdy€Thl M0 ypaBHEHHSIM.
Pacy€rbl 1O MNPUTOTOBIEHHIO PACTBOPOB C HCIOJIB30BAHUEM KPUCTAUIOTUIPATOB, IO 3aJaHHBIM
rapaMeTrpaM — MaccoBas W MOJIbHas J0Js, HOpMaibHas, MOJSUIbHAsT W MOJISIpHAs KOHILIEHTPALMs
pacTBOpOB, THUTp, pEIIEHHWE pacu€THBIX 3aJad [0 OMNpEAENEHUI0 XHUMUYECKOH  (OpMYyIIbl
KpUCTAJIJIOTUAPATa, MACCOBOM JI0JIM KPUCTAJUIM3ALMOHHON BOJABI B COCTaBe KpHUcTajuiorujapara. Pacuér
7103bI BHECEHUSI MUHEPAIBHOTO yA00peHus B ouBy. [IpoBeieHre KaueCTBEHHBIX peakIMii Ha KaTHOHBI U
aHuoHbl. PacriozHaBanue pactBopoB BemiecTB. [lomyuenue ynoOpeHuil. ArpoOuoTeXHOJIOTUH (pacdér
BHECEHHUs y00peHui B ouBy). Pemenue onmMnuaasbix 3a1aHuii nepsoro u sroporo typa HTO.
IIpakTuka

[IpakTuueckas pabora Ne2 CriocoObl pa3aeneHus cmecen

[IpakTuyeckas padora Ne3 [IpuroroBieHue pacTBOpOB C 3aJaHHBIMU ITapaMeTpaMu

[IpakTuueckas pabora Ne4 I'uaponus no KaTHOHY, 110 aHUOHY, MOJIHBII U COBMECTHBIN THIPOIN3

[TpakTuyeckas pabora Ne5 Pacuér HopMBbI BHECEHUS YAOOpEHHI B TOYBY



https://ntcontest.ru/
https://nti-lesson.ru/materials-intro
https://ntcontest.ru/

Paznea 3.
XUMHA MeTAJIOB U HeMeTaJLJ10B (18 yacoB)
Teopus
OnekTponu3 (pacTBOpoB u paciuiaBoB). CocTaBieHHE ypaBHEHHH ayiekTponuza. ['anbpBaHOCTETUS U
raJibBaHOIUIACTUKA. XUMHS METAJUIOB M HEMETa/UI0B. MeTaiuiel U cruiaBel. Koppo3usi, &€ BUIBI, CITOCOOBI
3alIUTBl OT KOppo3uu. OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIE PEAKIUU C METaNIaMH U HEMETaJIaMH.
Oxkuciurenu U BOCCTaHOBUTENH. KaueCcTBEHHbIE peaklMM HAa KaTUOHBI M aHUOHBL. BBIBOJ XMMHUYECKOH
(hopMyIIbI BelecTBa
IpakTuka
[Ipaktuueckas padota Ne6 DyieKTpoan3 pacTBOPOB COJICH
[TpakTrueckas padota Ne7 [IuieBoi amroMUHMIMA
[TpakTudeckast pabora Ne§ MeTasuibl v CIIIaBBI
[IpakTrueckas padota Ne9 CriocoOsI 3alIMTHI OT KOPPO3UHU
[TpakTuueckast pabora Nel( Kanus nepmaHraHar-riiaBHbIi OKHCIUTEINb!
[TpakTrueckas padota Nell L{BeTHbIe mpeBpalieHUs
[IpakTuyeckas pabora Nel2 PaciosHaBaHue pacTBOPOB BEILIECTB
[IpakTuueckas pabora Nel3 Xumuyeckoe paccieoBaHue
[TpakTuueckas padora Nel4 [TomydeHne CIIOKHBIX YPUPOB
[IpakTuueckas pabora Nel5 PacrioznaBanue moimmMepoB
CocraBiieHHE T€HETHYECKHX PSAJI0B METANIOB M HeMeTa/UloB. PelleHue Lenouek MpeBpallieHuil C
y4acTHEM METaUIOB U HEMETaUIOB (TEOPETUYECKM U IKCIEPUMEHTAIIBHO). OKHUCIHUTENBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIMH C YYACTUEM METAUIOB U HEMETAJUIOB.
Pemenne onumnuaansix 3aganuii nepsoro typa HTO.
Paznea 4.
XuMuyecKkasi TeXHOJI0rusi(6 yacoB)
Teopus
Peiosr u  xumusa. DortocuHTE3 MHKpoBoJoOpocied (OuorexHosorun U MaccooOMeH). (OCHOBBI
HYTPUIIUOJIOTUU U (U3HOJNOTHM NMUTaHUs. HaHOTEXHOJOrHMH B XUMHH. XHUMHUIO, KaK U JIOOYIO HayKy,
nenarot aroau (yuénsle-xuMHuKu Poccun).
INNIAHUPYEMBIE PE3YJ/IBTATBI

IIpenmeTHbie pe3yabTaThl

Byayr 3HaTh:

-TeOPETHUYECKHUE aCIeKThl M (PyH/IaMEHTaIbHbIE 3aKOHbI XUMUH, OMOJIOTUH ¥ HH(OPMATHUKH;
-ocHoBHbIE TUMBI 33724 Ha HTO no npodumio «HxkeHepHble OMOTOTHYECKHE CUCTEMBDY;

-OCHOBHBIE TpaKTHUYeCKHe NPUEMBI NpU padoTe ¢ XUMHMYECKMMM peakTHMBaMH U JaOOopaTOpHBIM
o0opyI0BaHUEM;

- IpaBUJIa TEXHUKU O€30MaCHOCTH MPU paboTe ¢ peakTHBaMU U 000pYIOBAHUEM.

Byayr ymersn:

-paboTaTh Ha COBPEMEHHOM XUMHUECKOM J1a00paTOPHOM 000pYI0BaHUH;

-OCYILECTBIISITh aHaJIN3, 00pa0OTKY MMOJIYYEHHBIX PE3YJIbTAaTOB IPU MOMOIIY MPUKIAIHBIX IPOrpaMM U UX
UHTEPIIPETALNH;

-OpraHu30BbIBaTh TEOPETUUYECKYIO, TPAKTUYECKYIO U UCCIIEI0BATENbCKYIO IS TENbHOCTD;

-pemaTs MeXIUCUUIUIMHAPHBIE 3a1auH, cBsa3aHHble ¢ HTO;

-IPUMEHSATH B UCCIIEA0BATEIbCKUX LIETSX METO/ TPOEKTOB;

-IJIAHUPOBATh U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI;

-OLIEHUBAaTh 0€30M1aCHOCTh U BO3MOKHbIE PUCKU ITPOBOAUMBIX SKCIIEPUMEHTOB;

-BBIOMpATh U 00ecreunBaTh O€30MacHbIe YCIOBUS MIPOBEACHUS XUMHUUECKOT0 SKCIIEPUMEHTA;
-nporpammupoBath B cpene VS Code Ha si3p1ke «Pythony;

-pemaTs TUNOBBIE 3a1aun pa3HblX 3TanoB HTO no xumum.

Byayr Biaagers:

-pacIIupEeHHBIMU TEOPETHUECKUMHU MPEJICTABICHUSIMHU B 00JIACTH XUMHUHU, OMOJIOTHH, OMOMH()OPMATHKY;
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-HaBBIKAMH Pa0OTHI C JUTEPATypol W TOUCKOM HH(OpPMAIIMM B WHTEPHETE HA CICIHUATU3UPOBAHHBIX
caurax;

-onbIToM pemnenus 3aaananii HTO no xumun, 6nosioruu, nHHOpMaTrKe;

-OIBITOM HMCCJIEIOBAHUS HEOPTAHUYECKUX U OPTaHUYECKUX BEIIECTB U IPOBEICHUS] XUMUUECKUX PEaKIINI
C HUMU;

-OIBITOM MPOBEJEHUS SKCIIEPUMEHTOB € HEOPraHUYECKUMHU U OPraHMYE€CKUMU BEILIECTBAMY;

-ONBITOM O0OOIIEHHSI, CHCTEMATU3allui 3HAHUN W BBISBJICHUE OOLIMX HMJIM YaCTHBIX CBOMCTB BEIECTB,
3aKOHOMEPHOCTEH NPOTEKAHUS XUMUYECKUX PEaKIUil.

MetanpeameTHbie pe3yJibTaThl

Bynyr pa3Burhbi:

- CI0COOBI MBIIIICHUS;

- yMeHHe paboTaTh B YCIOBUSIX HEONPEAEICHHOCTH, BBICKAa3bIBATh THIIOTE3bI;

- cIocOOHOCTh MPOU3BOJUTH PACUETHI, OLICHKH;

- I03HABaTEIbHAsl AaKTUBHOCTb;

- MOTHBALUS K U3YUEHUIO [IPEIMETOB €CTECTBEHHOHAYYHON HAIPaBJIEHHOCTH;

- IOTUYECKOe U 00Pa3HOE MBIIIJICHHE;

- KpEaTUBHOCTb, KAK OCHOBA HECTAHAAPTHOTO MOAX0/1a K BHIIIOJHEHUIO OJMMIINAIHbIX 3aJIlaHUM;

- KOMIIOHEHTBI MBICTTUTENILHOM 1eATEeIbHOCTH: BOOOpaKeHHE, TBOPUECKas aKTUBHOCTh U (haHTa3us B X0/
IKCIIEPUMEHTAIbHON PadOTHI.

JINYHOCTHBIE Pe3yJIbTAThI

ByayT nposiBasiTh:

-UHUIUATUBHOCTh, CAMOCTOATEIbHOCTh, OTBETCTBEHHOCTH;

-BHUMATEJIbHOCTb, aKKYPaTHOCTb, JIOTHYECKYIO [1OCIIE0BATEILHOCTD B PEILIEHUN 3a/1ay;

-0CO3HaHHOCTh, YCUAUNBOCTH, TPYJOIIO0HE B CAMOCTOSITENILHOU paboTe;

-n30MpaTENbHOCTD B BBIOOpE MH(POPMAIIMU U CITOCO0AX peIIeHHs 3a/1a4,

-yMEHHUE COXpaHATh YBEPEHHOCTh B CBOMX CHOCOOHOCTSIX, HECMOTpSi Ha BpPEMEHHBbIE HEyIaYd U
TPYAHOCTH;

-yMEHHUE B3aMMOJICHCTBOBATh C Pa3HBIMHU JIFOJIbMU, HAJIAXKUBATh B3aMMOIOHMMAaHUE pU paboTe B
KOMaHJI€.

Kanenpapusblii yueOHbIi rpadpuk

1 monyroaue 2 nonyroaue Hroro

IIepnon | Kos-Bo Kon-Bo Ilepnon | Kon-Bo Kon-Bo Koin-BO Kon-Bo
HEZelb 4acoB HEZelb 4acoB HEZEIb 4acoB

c
- - - 01.01.2025 19 38 19 38
o

27.05.2025

Cpoku opranuszanuu IpOMEXyTOYHOTO KOHTPOJIS DopMbI KOHTPOJISL:
19.05.25- 24.05.25 MpaKTu4eckas paborta
BBITOJIHCHHE
OJIMMIIN A THBIX
3aJIaHUi;
pPe3yIbTaTUBHOCTD
ydacTusi Ha JTamnax
MepBOro, BTOPOTO,
TPETHETO TYpOB
omumMmuansl HTO




YCJIOBUSA PEAJIM3ALIIMU ITPOI'PAMMBI

Metoau4eckoe odecneyeHme:
[Tpu 0OydeHHn M0 TaHHOUW MPOTPAMME UCTIONIB3YIOTCS CIICIYIOIIHE METOIbI:
- CJIOBECHBIE (YCTHOE OOBSICHEHHE MaTepuraa),
- HarJIAIHble (Ipe3eHTaLus),
- maboparopHbie (00yJaronIuecs BBIIOIHSIIOT JTJa00paTOpHBIC 3a1aHMS),
- pacuétHbie (MaTeMaTHuecKkas 00paboTKa IKCIIEPUMEHTATBHBIX JIAHHBIX ),
-BU3yaJibHbIE (IIPEJICTaBICHHUE PE3YIBTATOB SKCIIEPUMEHTA B BUJIE TaOIHII, rpauKoOB, CXeM, TUarpamm),
-aHAJTUTUYECKHE.
C uenblo BOBJIEUEHUS B NPOAYKTUBHYIO W TBOPYECKYIO JAEATEIBHOCTH OOydYamoIuxcs OyayT
MCTIOJIb30BAHBI:
-aHaJIM3 UHHOPMAITMOHHBIX UCTOYHHUKOB (MHTEPHET);
- OCHOBHBIE METOJIbI cOOpa U 00pabOTKU TaHHBIX;
- METOJI IOTPYKEHHUS;
- METOJ] UCCIIEIOBAHUS;
-OmbITHasA paboTa.
HenarornquKne TEXHOJJIOI'HHU: (J'II/I‘IHOCTHO — OPUCHTHUPOBAHHBIC TEXHOJIOTUHU, TEXHOJIOI'UA HCCHCHOB&TCHBCKOﬁ
JIeITEIIbBHOCTH, METO]I IIPOCKTOB U JIp.)
MarepuanbHO-TeXHUYECKOe o0ecrieueHue
Jlyis peanmu3anuu JaHHOK TpOTpaMMBbl HEOOXOTUMO UMETh:
[TomenieHue, COOTBETCTBYIOIIEE CAHUTAPHO — THTHEHUYECKUM HOpMaM M TEXHHKE 0€30MacHOCTH;
1. Cronst ansa oOyuatomuxcst — 10 mWTyK;

2. Crynbs — 20 mryk;

3. Cron —Tymba — 1 mryka;

4. Jlocka — 1 mr.

5. Ilxads! 11 XpaHeHUs HATrJIAJHBIX TOCOOUN, THCTPYMEHTOB, 000PYy10BaHUS.
6

JIMIaKTHYECKUH MaTepuait: WUocTpanuu, Gororpaduu, KapThl TaOIUIIbI, CXEMbI, KHUTH, BUICO
MMpEe3CHTAalllU 110 TEMaM,
7. OO6opynoBaHue: HOYTOYK U APyToe.

8. mnardopma It MPOBEACHNST BEOMHAPOB, C BO3MOXXHOCTBIO MIX 3AIMCH M pa3MeIeHIS,

9. wyar Ay KOMMYHHKAIIMY TIPEnojaBareield 1 y4aCTHUKOB ITPOrpaMMBI B COIIMATILHOMN CETH;
10. nnatdopma U1 pa3MelIeHns JIEKTPOHHBIX (HOPM TECTUPOBAHUS;

11. oGopynoBaHue XUMHUECKOH 1abopaTopuu.

O6opynoBanue
Jrj'/gn HaumenoBanue Kon-Bo
1 Hudposas nadoparopust «Xumus ¢ VENIER» 1
2 Hudposas nadopatopus «EcrecrBoznanue ¢ VENIER» 1
3 HaGop peakTuBoB Ju1st pabOTHI ¢ HEOPraHMUECKUMH BELIECTBAMHU 12
4 Habop peaktrBoB a1 pabOThI C OPraHUYECKUMU BEIIECTBAMU 12

IIporpammHoe ob6ecrieueHue

Tpebyercs peructpanus Ha
calTe ¥ NOATBEPKIACHUE
pEerucTpanuu yepes
3JIEKTPOHHYIO IOYTY

HazBauue Cchpuika

OmnnaiiH naket o(hUCHBIX

HPOYKTOB https://docs.google.com Tpebyercs perucrpanus
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Ownnaiin cepBuc A

IIPOBEICHUS https://telemost.yandex.ru/ Tpebyercs perucrpanus
BUJICOKOH(DepeHIHiA

Ugene ugene.net CBOOOIHBIN TOCTYII
ba3b1 nannabix (NCBI) www.ncbi.nlm.nih.gov CBOOOIHBIN JOCTYIT

Cucrema KOHTPOJIsI pe3yJIbTATHBHOCTH IIPOrPaMMBbI

B oOpa3oBarensHOM mporecce OyIyT HCIOJIB30BAHbI CIEIYIOLIME BHUIbl U METOMbl KOHTPOJLI
YCIEUIHOCTH OCBOEHUs oOydaromumuca mnporpammsl  «Omumnuaga HTO no mpoduiro
«MHxeHepHble OMOIOTUYECKHE CUCTEMBDY.

Texymmii KOHTPOJIb C LIEJIBIO HENIPEPHIBHOTO OTCIICKUBAHUSA YPOBHS YCBOSHHUS MaTepuaa,
BBITIOJIHEHUST paboOT U CTHUMYJIUpPOBaHMs oOydaromuxcs. s peanu3anuy TEKYIIETO KOHTPOJIS B
nporecce OOBSCHEHUS TEOPETUYECKOro MaTepuaia megaror oopamaercs K oOydaroIuMmcs C
BOMPOCAMU M KOPOTKMMH 33JaHHSIMHU; B TIPOLIECCE BBHIMOJHEHUS MPAKTHYECKUX pPadOT Imeaaror
KOHTPOJIMPYET M OLICHWBAeT BBIIOJIHEHHBIE ATallbl padOThl, MPAaBUIBHOCTh pEIICHUS 3ajad,
KOHTPOJIb BIIQJICHUSI HEOOXOAMMON TEPMHUHOJOrHEH M 0a30BBIMH OCHOBAMH HM3y4YaeMbIX HAyK
MOJKET OBITh OCYIIECTBJIEH [IPU OMOIIU TECTOB.

TemaTu4ecknii KOHTPOJIb B BUIE OTPAOOTKH IMPAKTUYECKHMX YMEHHUH HCIOJB30BaHUS
HaOOpOB PEAaKTUBOB Pa3HBIMM CIIOCOOAMH, B Pa3HBIX COYETAHUSIX C oOecreuyeHueM TpeOOBaHMMA
Oe3omacHOCTH. YMEHHs paboTaTh HA COBPEMEHHOM 000OpYIOBAaHUU OIICHUBAETCS MPH BBITIOJHEHUH
IIPAKTUYECKUX 3aaHUMH.

IIpome:xyTouHas1 aTTeCTALMA
IPOBOJUTCS B KOHIE NEpBOr0 MNOJIYroaus, B (opMe MpakTUYECKOW pabOThl BHIIOJHEHUS
OJIUMIIMA/HBIX 3aJIaHUM.

Hrorosas arrecranms IpoOBOJUTCS B KOHIIE I0J1a.

WroroBas arrecrauys B BUIE BBINOJHEHUS OJMMIIMAIHBIX 33JaHUM MPOLLUIBIX JIET U y4acTUE B
TEKyIIEeH OJIMMIIMAJE, PE3YJbTaTUBHOCTh y4acTHs Ha JTalax MepBOro, BTOPOro, TPETHETO TYpOB
onumnuaasl HTO npoduie «HkeHepHble OMOIOTHYECKNE CUCTEMBIY.

Cpoku 1 GpopMBblI IPOBEACHUS TPOMEKYTOUHON U UTOTOBOM aTTECTAllMU ONPEIEISIOTCS  COTJIACHO
[Tonoxenus o Gopmax, NEPUOAUYHOCTH, MOPSAIKE TEKYIIEro KOHTPOJS U IMPOMEKYTOUHOMN
(uroroBoi)  arTecranuM, OOy4alOIUXCAd MO  JOMOJHHUTEIbHBIM  00IIe00pa3oBaTEeIbHBIM
(obmmepazBuBaromuM) nporpammaM MBOY CypryTckoro ecTecTBEHHO-HaAyYHOTO JIUIIEsI.

OOpatHass CBsi3b € OOyYarOIIMMCSl OCYIIECTBISIETCS B HWHAWBUIYAIbHOM IOpPSIKE,
caMOCTOsITeNIbHAs pab0Ta U B3aUMOJICHCTBHE C I1EJaroroM OCYILECTBIIIETCS OYHO HA KOHCYJIbTALlUU
WIN B 3JIEKTPOHHOIN 00pa3zoBaTeIbHOM cperie.

Kputepuu onieHuBaHus MHAUBHAYAJIbHBIX JOCTHKEHUH yYaluXcs:
ITakeT THATHOCTHYECKHX METOIUK:
[IpumepHOE copepkaTeTbHOE ONMMCAHUE KAXKI0TO KPUTEPUS

YPOBHU OCBOCHHUS Pesynprar
IIPOrpaMMbI
Boicoknii YPOBEHb | Yyamuecss JAEMOHCTPUPYIOT  BBICOKYHO  3aMHTEPECOBAHHOCTb B
OCBOCHHUS NPOTpaMMbl | yueOHOM,  MO3HABaTeIbHOW W TBOPUYECKOW  JESTEIbHOCTH,

COCTaBJI}IIOH_ICI‘/’I COJACPpIKaHUC HpOF PpaMMEBI. Ha COpPCBHOBAHUAX
IMMOKAa3bIBAOT OTIIMYHOC MPAKTHYCCKOC ITPUMCHCHUEC 3HAHWM W HaBBIKOB

BO BpEMSI COPEBHOBAHUM.
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Cpennuii YPOBEHb | Yyamuecs JIEMOHCTPUPYIOT JOCTAaTOYHYK) 3aMHTEPECOBAaHHOCTH B
ocBoenus [Iporpammbl | yueGHOH, II03HABATEIILHOU U TBOPYECKOU JEATENbHOCTH,
cocraBistomied  counepkanue IIporpammel. Ha  copeBHOBaHMSX
IIOKa3bIBAIOT IPAKTUYECKOE IPUMEHEHNE 3HAHUM U HABBIKOB BO BpeMs
COpPEBHOBAHMM, HO HEKOTOpbIE HAaBBIKM TpeOylOT J0pabOTKH, a
HEKOTOPBIE 3a[JaHUS BBI3BIBAIOT TPYJHOCTH.

Huzkuit YpPOBeHb | Yyamiuecs AEeMOHCTPUPYIOT HU3KHHM ypOBEHb 3aMHTEPECOBAHHOCTH B
ocBoeHus [IporpaMmMbl | yueOHOM,  MO3HABaTeIbHOM W TBOPUYECKOW  JESTEIbHOCTH,
cocrapisitomien  coxgepxkanue  IIporpammel. Ha  copeBHOBaHMAX
IMMOKAa3bIBAKOT NPAKTHUYCCKOC MMPUMCHCHUC 3HAHUU M HAaBBIKOB BO BpEMA
COPEBHOBAaHMI HE COOTBETCTBYeT TpeOOBaHMAM W 3aJaHHs Ha
COPCBHOBAHUAX BbI3BIBAIOT HCIIPCOJOJIMMBIC TPYAHOCTH.

MeToauueckoe odecnedeHne MporpaMMsbl
Cnucok Jiureparypbl

Jluteparypa 1,15 nenarora:

1. Anexcunckuii B.H. 3anumarensubie onbiThl 110 xumud. -M.: [Ipocsemenue, 2019.

2. JlenucoBa B.I'. Xumus. 9 xnacc. COOpHUK 3J€KTUBHBIX KypcoB.- Bonrorpaz, 2019.

3. EnsixoBa T.M. Bueknaccuas pabota o xumun. — M.: JIpoda, 2019.6. lIrpemmutep I'.1.,

4. MMuuyruna I'.A. lunaktrueckue urpsl npu ooydennu xumun. -M.: Ipoda, 2018.

5. [Inuyrun I'.B. IloBTOpHM XMMHIO Ha IPUMEpPAX U3 NOBCEIHEBHOM kU3HU, CTaBpONOJIBCKUN I'OC.
MeJaroru4eckuii UHCTUTyT. —CTtaBpomnonis, 2018.

6. Cournesa E.Il., CxaukoB A.B. CoBpeMeHHBIE OTKpBITBIE YPOKH XUMHH 8-9 Kiaccel. — PocToB
u/]1: ®enukc, 2019

7. Crenua B.J1., AnmukGeposa, JIL.FO. 3annumarenbHble 3a1aHust 1 3PGEKTHBIE ONBITHI 10 XUMHUI. —
M.: [Ipoda, 2018.

8. lexaitno A.Jl. TemaTrueckue urpsl mo xumun.- M.: TBopueckwii ieHTp, 2020.

JInteparypa 1Jisl y4amuxcs:

1. Banos B.T',, I'ea O.H. Xumus B popmynax. 8-11 k1. —M.: [Ipoda,2019.

2. Kpemenuyrckast M.U., BacunseBa C.H. Xumus. CripaBounuk mkoiabHUKa.-M.:Ci1oB0,2019.
3.Manemmkuna B.C. 3anumarensHast xumus. Heckyunsnii yueonuk.-CI16.: Tpuron,2021.

HNHuTepHeT-pecypcsl
1.IToprdummo yuennka. JJoctym: http://portfolio.1september.ru (nara odpamenus 5.12.2024).

2.BupryaneHas xumuueckas mkona. Joctym: http://him-school.ru/?page id (mata oOpamenus
5.12.2024).
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