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OEJEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE YUPEXX/IEHUE
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JOINOJIHUTEJIBHAS OBIIEOBPA3OBATEJ/IbHASA
OBHIEPA3BUBAIOIIASA ITPOI'PAMMA
«Pa3BuTHE HAYYHO-TEXHHYECKOIr0 TBOPYECTBA 00yyarmuxcs B cepe
o0uiero odopasosanus B ods1actu HBUKC-npupoaonogo0HbIX TEXHOJIOTHiT»

HAIIPABJIEHHOCTb: ECTECTBEHHO-HAYYHASA

YpoBeHb nporpaMmbl: 0a30BbIH
Bo3spact oOyuatomuxcsa: 12—14 net

Cpok peanuzaruu: 1 rog

ABTOPCKHIA KOJJICKTHB
1o pa3paboTKe NPOrpaMMbl
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HOACHUTEJIBHASA 3AIINCKA

HBUKC-konBepreHusa — MexXIUCIUILIMHAPHAS 00J1aCTh 3HAHUS, B KOTOPOU
IPOUCXOJUT B3aWMOJEHCTBUE HAHO-, OMO-, NH(O-, KOTHO- U COLUOTEXHOJIOTUI
IpU MOTEHUMUATBHOM UX CIUSHUU B €UHYIO HAYKY.

JlocTrKeHrs Hay4YHO-TEXHUYECKOr0 Iporpecca CTPEMSITCS IOMOYb YEIOBEKY
yIAYy4IIATh  OMOJIOTMYECKHE  XapaKTEPUCTHKKM CBOEr0  OpraHu3Ma, CTaThb
COBEPILIEHHEE, TPOKUTH JOJITYIO U KOM(MOPTHYIO KHU3Hb.

B Ilporpammy «Pa3BuTre Hay4YHO-TEXHUYECKOTO TBOPUECTBA 00YYArOIIUXCS
B cdepe obOmero ob6pazoBanus B obOmactu HBUKC-npupogononoO6HbIx
TexHojoru» (mamee — I[Iporpamma) BKIIOYEHBI pa3lieibl, Kacaroluecs
XapaKTEPUCTUKU TPOLIECCOB MPE0OpPa30BaHMs >KMBBIMH OpraHM3MaMH BHEIIHHX
HHEPreTUYECKUX PECYpPCOB B IOJIE3HYIO paboTy; pa3zHooOpasus MaTepuasoB;
OCHOBHBIX OCOOEHHOCTEH CTpoeHHMsI U pabOThl MO3ra; MNPUPOIOTOTOOHBIX
TE€XHOJIOTUH.

[IporpaMmma MoXxeT OBbITb HCIIOJIB30BAHA MpPHU peaiu3allud  MPOEKTOB

npenanpodeccuoHanbHOro oopazoanus (KypuatoBckuii kinacc).

AkrtyaabHocTh [Iporpammel

TexHomornn OXBaTWIM  COLMAIBHBIE, DSKOHOMHUYECKHME, KYJIBTYpPHBIE
IPOIECCHI, TPOHUKIN BO Bce cdepbl KU3HEAEATEIbHOCTH Joael. B HacTosmee
BpeMs B pAMKAax pa3BUTHS TEXHOHAYKH, OPUEHTUPOBAHHOM MCKIIOYHUTEIHHO
Ha IPAKTUYECKUE PE3YNIbTATHI CBOEH NEATEIBbHOCTH, (POPMUPYETCS €€ KIIF0UEBOE
Hanpasienue — HBWKC-konBeprenmus. 3ampocbl COBPEMEHHOIO OOLIECTBA
CTUMYJIHUPYIOT PA3BUTHE KOHBEPI€HTHBIX TEXHOJIOTUH.

Peanuszaumsa  IIporpammbl  mO3BOJISIET — AKTyaJIUM3UpOBaTh  3HAHUA
oOyuaromuxcss o HBUKC-texHonorusix u chopMupoBaTh y HUX NPEJICTABICHUE

00 yCOBEpIIEHCTBOBAHUU YEJIOBEUECKOU MPUPOJIBI C UX TOMOULIBIO.
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Hosusna IIporpammbi

HoBuzna Ilporpammbl  3akiroyaercss B paclIMPEHUHd  Kpyrosopa
0o0y4Jaronmxcs, B MOBBIIIEHUU UX MO3HABATEIbHOM aKTUBHOCTH, B IPHUOOPETEHHUH
3HaHUU B PA3IMYHBIX 00JIACTSIX HAHO-, OUO-, UH(DO-, KOTHO- U COLIMOTEXHOJIOTHH,
B Pa3BUTHUU AHATIUTUYECKUX M TBOPYECKHX CIIOCOOHOCTEH, B YMEHHMH JIOTHYECKH
MBICIIUTE. B ocHOBY IIporpammbl 3am0keHbl pa3iaIudHble TOIX0/IbI K COACPKAHUIO
U MeToJlaM OOydYeHHs ydyaluxcsd, a Takxke ¢GopMbl palOThl, HaNpaBIICHHbIE
Ha JIOTIOJIHEHWE W YIUIyOJIeHHWEe 3HaHMM B 00JacTSX €CTECTBEHHBIX Hayk,

pO6OTOT€XHI/IKI/I N MaTCpHUaIOBCACHUS.

IHeparornueckas uneaecooopasnoctsb Ilporpammbi
[legarorndeckas menecooOpasHOCTh [IporpamMmbl 3aKitO4aeTCss B TOM, YTO
CO3/Ial0TCS ONTUMAJIbHBIC YCIOBHS Ui (POPMUPOBAHUS y O0yUJAIONTUXCS HABBIKOB
PAKTUYECKON JESITENIbHOCTH B TMPOIECCE M3YyYEHUS €CTECTBEHHBIX HAyK
U pOOOTOTEXHUKH, a TAaK)KE€ B BO3MOXKHOCTH MPOPECCUOHAIBHON HUJIEHTU(UKAITUU

U paHHeW npoduIn3anuu 00yJaronnxcs.

OT1anunrtesabHas 0co0eHHOCTh IIporpammabl
OtnnuuntenbHas ocoO€HHOCTHh [IporpaMmbl COCTOUT B TOM, YTO B OCHOBE
MIPUHLIMIIOB PEai3aliu JAHHOM IPOTPAMMBI JIEKUT HE TOJBKO TEOPETHYECKAs

IIOATOTOBKA, HO U Pa3BUTUC IIPAKTUICCKHUX U TBOPUYCCKNX HABBIKOB o6yqa}0muxc;1.

Coneprxkanue nporpaMmbl MO3BOJISET:
Pa3BUTh KIIOUEBBIE KOMIIETEHIIMM OOYYarOlMXCsl CpPeACTBaAaMH 0Opa3oBaTENIbHOM
IPOrpaMMBbl;
yJI€IUTh BHUMAaHUE UH/IMBUAYyaIbHBIM HHTEPECAM 00YyYarolerocs;
chopMHpOBaTH  HABBIKM  BBIOJHEHHS U OQOPMIICHHS  MPAKTUYECKHUX
UCCIIEIOBATEIBCKUX U ITPOEKTHBIX padoT;
OCYILIECTBUTh MEJArOorMYecKyr0 MNOJJEPKKY OOydyarolmerocss B JOCTHKEHUU

ITOCTAaBJICHHBIX UM HGJIGIZ.
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IIpn peasmsanmm coxpepkanuss naHHOM IIporpammel  Hcnosb3yeTcs
nabopaTopHOEe 000PYNOBAaHUE MIKOJBHBIX KAOMHETOB OMOJIOTHH, (DU3UKH, XUMHUHU

U UH()OPMATHKHU.

Ieas u 3axauu IIporpamMmmel
Henp [Iporpammel — chopmupoBaTh HauaidbHble TipeacTaBienus o HBUKC-

HpI/IpOI[OHOJIO6HBIX TCXHOJIOTHAX U UX 3HAYCHUU IJIA COBpCMGHHOfI HAaYyKH.

3apauyu [Iporpammbl

OO6yuarorniue:
3aJI0)KUTh ~ OCHOBBI ~ y4€OHO-MCCJIEIOBATEIbCKOM  JIEATEILHOCTH  (OCBOEHHUE
OCHOBHOT'O MHCTPYMEHTApUS sl MPOBEJCHUS UCCIeI0BaHUs, (POPM U METOJIOB €T0
IIPOBEJICHUS U MIPEACTABICHUS PE3yIbTAaTOB);
chopMHpPOBaTH HABBIKKM PA0OTHI 00YYAIONIUXCS ¢ Y4eOHO-HAYYHOU JIUTEpaTypoil;
OCBOUTH MpaBUiIa TEXHUKH O€30MACHOCTH U CPOPMHUPOBATH CIICHUATbHBIE YMEHHUS
Y HaBBIKHM, HEOOXOUMbIE IIPU MTPOBEICHUH MPAKTUYECKUX PadOT.

PazBuBarommue:
pa3BUTh TMPAKTUYECKUE YMEHHS OOYdYalOIIUXCS CaMOCTOSITENIBHO MPHOOPETaTh
U TPUMEHATH HA MPAKTUKE MOJyYECHHbIE 3HAHMS;
pacIIUPUTh KPYro30p U MO3HABATEIbHYIO0 aKTUBHOCTh 00YYaIOIINUXCS;
Pa3BUTh TBOPUYECKUE CITIOCOOHOCTH O0YUYaIOIIMXCA B HAYYHO-TEXHUYECKOH cepe;
chopMHpOBaTh KyJIbTYpy paOOThl C pa3IUYHBIMM TUIIAMA HCTOYHUKOB
uH(pOpMAaLIIH.

BocnurarenbHele:
(dbopMUpOBaTh HAYYHOE MUPOBO33PEHUE;
BOCIIUTHIBATh UHTEPEC K n3ydeHnto HBUKC-texnonorumit;

BOCITUTHIBATh OEPEKHOE OTHOIICHUE K COOCTBEHHOMY 3/I0POBBIO U OKPYKAIOIIEMY

MUDY.



6

Karteropus o0yyarommxcs
IIporpaMma  OpueHTMpOBaHAa  Ha  JONOJHUTEIBHOE  00Opa3oBaHUE
oOyyaronuxcs Bo3pacTHor kateropuu 12—14 net. @opmbl 1 METOIbI OPraHU3ALUN
NEeSTENbHOCTH OPUEHTUPOBAHbI HA MHMBUIyaJIbHbIE U BO3PACTHBIE OCOOEHHOCTH
oOyuaromuxcsa. Ilpuem Ha o00yyenme mo IlporpamMmme ocyiecTBiseTcs
Ha J00pOBOJILHOM OCHOBE B COOTBETCTBUU C MHTEPECAMHU U CKIOHHOCTSIMU JETeH

Ha OCHOBAHMH 3asIBJICHUS POJAUTENCH (3aKOHHBIX MPEACTABUTEINICH, OTIEKYHOB).

Cpoxu peanusanuu IIporpammbl
IIporpamma paccuurana Ha 1 rox o0ydenust. O01ee KOJIu4eCTBO YacoB B I'0J1

cocrtaBiigeT 64 yaca.

@opMbI OPraHu3anuu 00pa3oBaTeJIbHOM 1eATEJbHOCTH U PEKUM 3aHATHH
[Iporpamma peanuszyeTtcs yepes3 ouHOe 00ydeHue. 3aHATHS MPOBOJIATCA 2 paza
B Hemenmto mo 1 wyacy. IIpomomkuTenbHOCTh Y4YEOHBIX 3aHSATHUH YCTaHOBJICHA
C YYETOM BO3PACTHBIX OCOOCHHOCTEH OOyYaronuxcs, JOIMYCTUMON Harpy3Ku
B COOTBETCTBHHM C CaHUTApPHBIMA HOPMaMu U TMpaBUJIAMH, YTBEPKICHHBIMH
CII 2.4.3648-20 «CanuTapHO-3IUACMHUOIOTHIECCKUE TPEOOBAHUS K OpPraHU3aIUsIM
BOCIIUTaHUSI W OOYYEeHHS, OTIbIXa W O3JOPOBJICHUS JCTEH ¥ MOJIOJCKN».

[Iporpamma BKIIOUAET B c€051 TEOPETUYECKHUE U MMPAKTUYECKHUE 3aHATHU.

I[Inanupyembie pe3ybTaThbl 0cBoeHus: IIporpamMmmbi

1o uroram peanuzauuu [IporpamMmmsl oOyydaroniuecs: OyyT 3HaTh:
OCHOBHbIE OMOHEPIeTHUECKHUE MPOLECCHl OPraHU3Ma;
3HaYE€HHUE HYTPUEHTOB U BUTAMUHOB ]IS OOMEHA BEILIECTB U SHEPTUH;
3aKOHOMEPHOCTH (PYHKIIMOHUPOBAHUS U B3aUMOCBS3M OPraHOB HEPBHOM CUCTEMBI;
3HAUYEHHUE CEHCOPHBIX CUCTEM i1 (PYHKIIMOHUPOBAHUS OpPraHU3Ma;
0COOEHHOCTH MOCTAHOBKU Y4€OHOTr0 OMOJIOTMYECKOT0 KCIIEPUMEHTA;
MOHSTHS O HEOPTaHUYECKUX U OPTaHMYECKUX BEIECTBAX, UX CBOMCTBAX U CIIOCO0AX

IMOJIYYCHH,
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MOHSTHE O IPOLIECCE PACTBOPEHMSI BELLIECTB U CIIOCO0AaX NPUTOTOBJIEHUS PACTBOPOB;
HOHSITHE O YUCTBIX BELIECTBAX U CMECSX;

NOHSTHE O BBICOKOMOJEKYJSIPHBIX M  HU3KOMOJIEKYJISIDHBIX  BEILIECTBAX,
UCIOJIb3YEMbIX YEJIOBEKOM B MTOBCEHEBHOM KU3HU;

HOHATUS O KPUCTAIUIMYECKUX M aMOpP(HBIX BEIIECTBAX U HUX OTIUYUTEIIbHBIX
OCOOCHHOCTSIX;

KJaccudukanuio u cepbl IpUMEHEHHUS] pOOOTU3UPOBAHHBIX CUCTEM;

OCHOBHbIE MPUHIIMITBI B3AUMOJICHCTBUSA U YIIPABICHUS MEXaHU3MaMU U JaTUYUKaMU;
OCHOBHbIE HaIlpaBJIeHUs B TPUPOAONOA00HON pOOOTOTEXHHUKE;

OCHOBHBIC 3TaIlbl p3.3pa6OTKI/I " pCain3annuu pO6OTI/I31/Ip0BaHHBIX CHUCTCM.

[To uroram peanuzanuu [IporpamMmmsl oOydarouecs: OyyT yMeTh:
UCIIOJIb30BaTh METOJIbI OMOJIOTMYECKOW Hayku: HaOM0IaTh W ONHUCHIBATH
Ouronornyeckue 0ObEKTHI U MPOIIECCHI;

UCIIOJIb30BaTh J1abopaTopHOEe OO0OpyJAOBaHHE TMPHU TMPOBEJACHUU MPAKTUUECKUX
pabor;

BBITIOJIHATH OMOJIOTHYECKUE IKCIIEPUMEHTBI U OOBSICHATH UX PE3YIbTaThI;
YCTaHABJIMBAThH B3aUMOCBSI3U MEXAY (aKTaMU B TEOPUEH, TPUIUHON U CJICICTBUEM
py aHamu3e MPOOJEMHBIX CUTyalluid W OOOCHOBAHWM MPUHUMAEMBIX PEIICHUI
Ha OCHOBE OMOJIOTHYCCKHUX 3HAHUM;

dbopMynHpOBaTH 11EIh U 33]]a49H UCCIICOBAHUS, BBIJIBUTATh THIIOTE3HI,

BBITIOJTHATH J1a0OPATOPHBIM SKCIIEPUMEHT IO HM3YYEHHUIO CBOWCTB W TIONYyYCHUIO
XUMHUYECKUX BEIICCTB;

oOpaiaTbCsi ¢ HarpeBaTelIbHBIMU NPUOOpAMU U XUMHUYECKON MOCYJI0N 00I1ero
HA3HAYCHUS,

omnpenenarTh 0a30BYI0 (YHKIIMOHAIBHOCTh, KOHCTPYKIIMIO U HCHOJb3yeMbIC
KOMITOHEHTBI p000Ta;

cobuparh poboTa 13 6a30BBIX KOMIIOHCHTOB;

TECTUPOBATH U OTJIAKUBATH pabOTy poboTa.
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®opMBbI KOHTPOJISI M OLICHOYHBIE MaTEePHAJIbI
@opMBI KOHTPOJISI M OLICHOYHBIE MATEPHANBI CIYKAT I ONPEACIICHUS
pe3ynbTaTuBHOCTH OcBOoeHMs [Iporpammsbl oOyuaromumucs. TOroBelil KOHTPOJIb

npoBoauTcs 1 pa3 B KOHIlE y4eOHOro roza.

@opMbI IPOBEACHUS ATTECTALMH:
BXOJIHOE€ aHKETUPOBAHUE;
MPOMEKYTOUHBIN KOHTPOJIb (OMPOC, TECT);
KOH(EepeHIMs YYaCTHUKOB IIPOrpaMMBbI U 3aIlIUTa MPOCKTOB,;

HNTOIOBOC aHKCTHUPOBAHUC.
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YUYEBHbBINA (TEMATUYECKHN) IIJIAH

KosanyectBo Bu IIpoexTHast
Ne n/m Tema ! P 1
4acoB 3aHATHA | J1esiTeJIbHOCTh
BBenenue B Kypc 2
Uro Takoe HBUKC- 1 nekiusi | CeHTsI0pb.
MPUPOJIONIOJOOHBIE TEXHOIOTHH.
1 WHCTpYKTaX M0 TEXHUKE ro rakoe
1 CEMHUHAp | HCCliemoBaHue?
6ezonacHoctu. Bxonnoe
Ortarsl
aHKETHPOBaHHE poBEICHHs
buosneprernka. BBeaenue B 0M0IHEPreTHKY 21 YCCIIEIOBAHKA.
) dotocuHTe3 U 6uochepa. 2 NEKIAs | OG30p TeM.
1 cemunap | BbIOOp Tembl u eé
buomacca — KOHIIEHTpUpOBaHHAs 1 nekmms | 3alllMTa Ha
3 COJIHEYHAsl DHEPTUs [IKOIBHOM
1 ceMuHap | KOH(epeHInH
JlpIxanue — BaKHEHIITHI 2 JIEKIHSA OKTsI0pB.
4 OMOdHEPreTUYECKHIA TTPOIIecC
2 CeMHHAp | OG30p
JUTEPATYPHI
5 Mortekysbl — HOCUTENN SHEPTUN 2 JEKIUS PALyP
2 CEMHUHAp
2 nekiuss | HosiOps.
6 buosnexrpuyecTro 1
CCMHUHAP | [[poBeneHue
HKCIEPUMEHTA
7 buonoMuHecueHIus 1 JEKLUS
1 CEMMHAp
HyTpueHThI 1 BUTAMUHBI — 2 JCKIIHST
8 peryasTopbl OMOIHEPTeTUKU
1 ceMuHap
Matepuanbl 12
PazHoobpa3ue MaTepuaioB BOKpYT 2 nekuus | [exaOpb.
9 Hac. OpraHnyeckre 1 HeOpraHUIeCKue
MaTepHuabl 2 ceMHHap [IpoBenenue
HKCIIEPUMEHTA
HuskoMmonekymnspHble 1 2 JEeKIUS
10 BBICOKOMOJIEKYJISIPHBIE MaTEPUAIbI SlaBaps.
2 ceMuHap
AMOp(HBIE ¥ KPUCTAIUTHYECKUE 2 nexmus | OOpadoTka
pe3yIbTaToB
11 MaTepHuabl
2 ceMuHap | OKCIICpHUMEHTa
Mosr 18
1 JICKITHS
12 Hepsnas cucrema. Opransl 4yBCTB
1 cemuHap | Pespaib.

1 KypaTopsl Hay4HBIX IPOEKTOB — COTPYIHHUKHU U3 YHCIIA TPOQECCOPCKO-TIPENOAABATENHCKOTO COCTaBa BY30B-
mapTHEpoB U HaydHBIX coTpyaHukoB HULL «KypuaToBckuii HHCTUTYT» U opranu3auuii LlenTpa
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KoanuecTBo Bu IMpoexkTHast
Ne n/mm Tema ! P 1
4yacoB 3QHATHS | J1eATeJIbHOCTH
13 CtpykTypa U QYHKIIMH Y€TOBEYECKOTO 1 JICKIIHS
MO3ra 1 ceMHHap Odopmnenue
2 JMexups | MPOCKTHOM
14 Ctpoennie u PyHKITUN HEPBHBIX paboThl U
KJIETOK 1 cemunap | MOTYHYEHHBIX
pe3yIbTaTOB
2 JIEKIHA Mapr.
15 CTpoeHHE CEHCOPHBIX CUCTEM
1 CEMHUHAp
1 nekmus | 11oydeHne 3
16 KoHTpons 1BHKEHH peLeHsuit oT
1 CEMHUHAP
npogeccopcko-
OOydeHue U namsITh 1 JIEKIHA
17 MPENoAaBaTesIbCK
1 CEMUHAP | oro cocraBa
18 «BaFJ'IﬂHYTB» B MO3T" 4EPE3 B3I 1 JICKIIUA BY30B-IAPTHEPOB
1 ceMuHap | AmNpenb.
19 DneKTpuyecKasi akTHBHOCTh MO3Ta L HORtmA
1 ceMUHAp [IIxonbHas
MPOEKTHAs
IIpupononogodHas poOOTOTEXHNKA 8 poe
KOH(pepeHIHs
Brenenue B podororexuuky. Mcropus 1 JEeKIUA
ABTOMATUKH, POOOTOTEXHUKHU U
20 UCKYCCTBEHHOr0 MHTeIeKTa. Ot
TEOPUU Pa3yMHBIX MAIIHH K 2 CeMHUHAp
pPOOOTOTEXHUKE
OmnpeneneHus v MOHSATHUSA. 1 JIEKIUSA
CoBpeMEHHOE COCTOSIHUE Maii.
21 poboTtorexHuku. Tumel poboTOB, 5
CeMUHA
cepbl IpHMeHEHNs P | MexperuonanbHa
g KypuaTtoBckas
A 5 1 KOH(epeHLIUs
KTyaJIbHbIE TPOOIEMbI AEKUMA | 11 oererop?
pobororexHuku. OrpaHuyeHus B
29 005acTu MaTepuaoB,
9Heprod(pPeKTUBHOCTH, CEHCOPUKH, 1 CeMHUHAp
aKTyaTOpPOB U MPUHIIUIIOB YIIPABIECHUS
IlonBeneHne HTOroB 00y4eHus! 3
HrtoroBoe aHKeTUpOBAHHUE:
23 . 3 ceMuHap
OIpaBAaHUE OKUJAHUN 00yYaroIINXCs
UTOro 64

COAEPXKAHHUE YYEBHOI'O (TEMATHYECKOI'O) IINTAHA

2 Pe3ynbTaThl yYUTBHIBAIOTCS B MHANBHIYaNIbHBIX JTOCTI)KEHUSIX aOUTYPUEHTA MPHU MOCTYIUICHHH B BY3bI-[TAPTHEPHI
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Yro Takoe HBUKC-npupoaonoao0Hbie TEXHOJIOTUH.
HNHcTpyKTaK 10 TeXHUKe 0e30nacHOCTH. BxoaHoe aHkeTHpOBaHHe

Jlexuus. MHCTpyKTax 1o TexHuKe 0e30MacHOCTH. BXo/1HOe aHKeTHpOBaHUE:
OXHJaHuA oOydarommxca. 3amaud U Iwiad  padotel. UYto Takoe HBUKC-
npupoaonoaoonsie  texHonorun? HBUKC-npuponononoOHbie  TEXHOJIOTHUH,
OpUEHTHUPOBAHHBIE HA MEKIUCIUIUTMHAPHBIE UCCIIEIOBAHUS U Pa3paObOTKH.

Cemunap. MHccnenoBanuss B 00jacTd  HaHO-, OMOMH(POPMAIIMOHHBIX,
KOTHUTUBHBIX, COLMOTYMAHUTAPHBIX HAayK M TEXHOJOTHM C HCIOJIB30BAHUEM

PCHTI'CHOBCKOT'O, CHHXPOTPOHHOI'O HCﬁTpOHHOFO HBquCHHﬁ.

buosHepreruka. BBegeHue B 0MOIHEPreTUKY

dotocuHTe3 M OHOChepa

Jlexuusa.  CoBpemeHHBIE  TpeAcTaBleHHs O  (OTOoCHHTE3e  Kak
dbu3nosorndeckor (QYHKIIUH, COCTABJISAIONICH OCHOBY OHORHEpPreTHKd. Poib
dboTocuHTe3a B (QopMHpoOBaHMM W IBOMOIUMK  Ouochepbl. Macmradb
(OTOCHHTETUYECKOM ACSITEIIBHOCTH B OMoc(epe B MPOIIOM U HACTOSIIIEM.

Cemunap. DOTOCHMHTE3 NpPH PaA3JIMYHBIX BHEINIHUX YCIOBUAX — pa3sHOMU

OCBCIICHHOCTH MJIM KOJIMYCCTBC YIJICKUCIIOTO Ir'a3a.

buomacca - KOHIEHTPUMPOBAHHAA COJTHEYHAS JHEPIUsl

Jlexkuusi. [IUrMeHTHBIE CUCTEMBI JIUCTAa KakK IMEpPBUYHBIC (POTOPELENTOPHI.
CnocoOHOCTh MOJIEKYJ XJOopoduiia MOrjolarh, 3amnacatb U MpeoOpa3oBbIBATH
SHEPTUI0 KBAHTOB CBETA B SHEPTUI0 XUMUYECKUX CBSI3€H OPraHUYECKUX MOJIEKYJL.

Cemunap. Ponbp ¢QorocunTe3a B HakormuieHUu Ouomacchl. DOTOCHHTE3

Y ypOXKau.

JbIxaHue - BaxkHeHIIMid OM0IHEpreTUYeCKHid mpoiecc
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Jlexuma. OOmiasi XapakTepUCTUKA JbIXaHHWs. A3pOOHbBIE W aHA’POOHBIE
opranu3Mbl. OCHOBBI KJIETOYHOTO JAbixaHus. CpaBHUTEIbHAs XapaKTEpUCTHKA
IPOLIECCOB TOPEHUS U JbIXaHUS.

Cemunap. Ilornomienue Kuciaopoja TMpU  JIbIXaHUW KOPHEW  (OMbIT

C JIyYMHKOM).

MoJieKkyJIbl — HOCHTEIH JHePIruM

Jlekuusa. lloHatne O  MaKpoO3pruyeckor CBsA3U. Makpospruyeckue
COEAUHEHNs KIETKUA. [JII0Ko3a Kak akKyMyJSITOp COJIHEUHOW DHEPIUMU.
IIpeBpamieHre  OpraHMYECKHX  BEIIECTB B OpraHu3Me. OHepreTudeckast
3¢ PeKTUBHOCTH 0OMEHA OCIIKOB, KUPOB U YTJICBOJIOB.

CGMI/IHap. BzaumocBs3b IIponcccoB (1)OTOCI/IHT€33 H JbIXaHHA.

buosiexkTpuuecTBo

Jlekus. EcTecTBEeHHBIE SJIEKTPUUECKHE TPOIIECCHI B KUBBIX OpraHHU3Max —
OCHOBa (DM3HOJOTUYECKUX U TIOBEICHUYECKHX peakiuil. Hcropus wu3ydeHus
OMORJIEKTPUYECKUX SIBICHUI. Brno3ekTpryecTBO Kak Hay4YHOE HampaBIeHUE.

Cemunap. OmnpeneneHne OHORISKTPUYSCKOr0 TKAaHEBOrO ITOTEHIMAJA

MCTOAOM BHCKIICTOYHOI'O OTBCACHM .

BbuoaroMmunecueHuus
Jlekuus. Buaumoe cBeYEHHE OpPraHU3MOB, CBSI3aHHOE C MPOLIECCAMU HMX
KUBHEACATEIbHOCTU. MeXaHu3M OMOIIOMUHECIIEHIIUU U €€ OMOJI0TUYeCKas poJib.

Cemunap. [IpakTrueckoe UCMOIb30BaHUE OMOIIOMUHECIICHITUU.

HyTpueHTbI 1 BUATAMHUHBI — PEryJasiTOpbl 0HOIHEPIreTUKH
Jlexuusa. Butamuabl — coctaBHas 4YacThb (epMeHToB. HyTpueHThl —
OMOJIOrMUECKH aKTUBHBIE 3JIEMEHTHI TUIIH, 00YyCIaBIMBAIOIINE )KU3HEOOECTIEUEHUE

opranuszma. MUKpo- 1 MakpoHyTpueHTbl. HyTpuninonorusi.
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Cemunap. ButamMuHbl W HYTpUEHTHI — 3HaYeHUE /s OOMEHA BEIIECTB

u sHeprun. OO6Hapy)eHNe BUTAMUHOB.

MarepuaJbl

Pa3nooOpa3ue MaTepHuajoB BOKPYI Hac. Oprannuyeckue
U HEOPraHu4ecKue MaTepuaJibl

Jlekuus. XHMMHYECKHE BEIIECTBA B IIOBCEJIHEBHOM JKHU3HM 4YEJIOBEKA.
BemiecTBa HeopraHuueckue U opraHndeckrue. XuMuueckue u puznueckue cBOiCTBa
BemecTB. YUuctole BemectBa U cMecu. OCHOBHBIE TNPHUEMBI B3aUMOACHCTBUS
C TBEPBIMH, KUJIKUMHU U Ta3000pa3HbIMU BerecTBaMu. JlabopaTopHbie CIIOCOOBI
MOJIYYEHHSI HEOPraHn4YeCcKuXx BemecTB. [Ipouece pactBopeHus BemecTs. PacTBopsl
Y UX IPUTOTOBJICHUE.

Cemunap. Ilpumembr oOpamieHuss ¢ HarpeBaTebHBIMH — IIPUOOpaMH
U XUMHUYECKOM Tocynoi oOmiero Ha3zHaueHus. [loigydeHme yTIIIEKHCIOTO Tasa,
KHCJIOpO/Ja B J1a0opaTopHBIX ycloBusax. Ilomyuenune memum u3 cynbdara memu,

cepebpa u3 HuTpara cepebdbpa. [InaBnenue napaduna.

HuskoMoJieKkyIsipHbIe M BBICOKOMOJICKYJISPHbIE MATEPHAJIbI

Jlexupsa. IloHsTHEe O HU3KOMOJEKYJApHbIX MaTtepuanax. Caxap u ero
ceorictBa. [Ipumenenne caxapa. IloHsATHE O BBICOKOMOJIEKYJISIPHBIX MaTepualax.
Kpaxman. [enmono3a. bymara. Buasl Oymaru v npakTHYECKOE HCMOJIb30BaHUE.
TexHonmorus mNpPOU3BOACTBA Oymaru M3 ULEJUIIOJIO3bl OJHOJIETHUX PpPaCTEHUU
(comoma), MakynaTypsbl, TPSITUYHON MOJTYMACCHI.

Cemunap. ['openue caxapa. KauecTtBeHHas peakunst Ha kpaxmain. [Iposepka
IPOJYKTOB NMUTAHUSI Ha COJAEpKaHWe B HUX Kpaxmana (xied, kaprodens, Horypr,
men). CtpykTypa Oymard mojJ MHUKPOCKOIIOM BO (PIyOpEeCIEHTHOM CBEUYEHUHU.

HccnenoBanue pa3inyHbIX COPTOB OyMaru Ha MPOYHOCTb.
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AMoOp(HBIe 1 KPUCTAITHYECKHE MATEPHAJIBI

Jlexusi. ArperaTHbie COCTOSTHUS BemiecTB. Kpucrtamimueckue u amopgHbie
BelecTBa, ux cBoiictBa. [lonsatue o kpucramuiax. IloBapennas cosnb. Omiinune
aMop(HBIX BelecTB OT Kpuctaummueckux. [lonuatunen. Hlokonan.

Cemunap. BeipamuBanue KpUCTaJJIOB cojiel B mpoOupke (cyiabdar menu,

XJIOPUJ HAaTpusi, HUTpAT Kanus). [InaBnenne mokonana.

Mo3sr

HepBHas cucrema. Opransl 4yBCTB

Jlekuus. HepBHas cuctemMa - BaKHEWIAs] PETYISTOPHAS CUCTEMA OpraHu3Ma
YeJI0BEKa, a TAKXKE PETYJISATOP 3aKOHOMEPHOCTEH (hYHKIIMOHUPOBAHUS BCEX CUCTEM
opranuzma. Mopdomoruueckass u (QyHKIIMOHAIbHAS KIacCU(UKAIUS OTIEIIOB
HEpPBHOW CHUCTEMbl. 3HAUEHUE OPraHOB UYBCTB B CBS3M OpraHM3Ma C BHEIIHEH
cpenoii. AHatomuss ¥ (DU3MOJIOTHSI HEPBHOW CHUCTEMBI W OPTaHOB YYBCTB Kak
Hay4Hasi OTPaCIIb.

Cemunap. M3yyenue opueHTUpOBOYHOrO peduiekca. [lonyuenune koiaeHHOro

pediexca.

CrpykTypa n QyHKIHM YeJIOBE4eCKOro Mo3ra

Jlexuus. llentpanbHas HepBHas CHCTeMa 4YEJOBEKa: FOJIOBHOM M CHUHHOMN
MO3T.

Cemunap. Poib COMHHOTO UM TOJOBHOTO MO3ra JJs JOCTHXKEHUS

COIJIaCOBAaHHOCTH pa6OTBI BCCX CUCTCM OPIraHOB.

Crtpoenne 1 (PpyHKIIUM HEPBHBIX KJIETOK

Jlexkus. HeiipoH — CTpyKTypHO-(DYHKIIMOHAJIbHAS €IMHHIIA HEPBHOM TKAHHU.
Hetipornus. Knaccudukanus nefiponos. Cunaric.

Cemunap. M3ydeHue CTpOEHUS HEPBHBIX KIETOK Ha (DUKCUPOBAHHBIX

npenaparax.
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CTpoeHue CEHCOPHBIX CHCTEM
Jlekimsi.  CeHcopHble  CHUCTeMBI  —  (YHKIMOHAJIbHBIE  CHCTEMBI,
OCYUIECTBJISIOLIME BbICIIME (POPMBI aHAITU3a UH(POPMALIMH.

Cemunap. CtpoeHue u pyHKIIMU aHAIU3aTOPOB.

KonTpoJsb 1Bu:KkeHu

Jlekuus. CTpyKTypbl MO3ra, y4acTBYIOIIME B OpPraHU3alMd U KOHTPOJIE
NBIKeHUN. Mo3xkeuok. MoTopHbBIE 00JIaCTH KOPBI U JIBUTATEIIbHBIC 30HbI.

Cemunap. M3ydenue ¢yHKIUNE MO3KEYKa Ha TpPUMEpEe NalbIIEHOCOBOM
npoObl. M3ydenne ¢yHKUIUMNA MO3KEUKa HA MPUMEPE YCTPAHEHHUS JIMIIHUX

,HBH)KGHHﬁ, BO3HHUKAKOIIKUX B CUIIY HHCPLUHU.

O0y4yenne u namMATH

Jlekumsi. BeIcmiasgs HepBHas AEATEIBHOCTh YEJIOBEKAa. BHIbl MBIILUICHUS
U MBICTUTENNbHBIE ornepaniui. CBsI3b CO3HAHHMS U MBIIUICHHUS ¢ QYHKIHUSIMHU KOPBHI.
IIamsTh: BUABI, CBOMCTBA, 3aKOHEI.

Cemunap. [TamsaTe 1 ee posiab B 00y4eHHH.

«3aryIsiHYTBh» B MO3T Yepe3 B3I/

Jlexiusi. OcOOEHHOCTH Tepenauyu 3pUTeabHOW HH(OpMaluu. 3pUTENbHAS
30Ha KOPBI FOJIOBHOTO Mo3ra. Poiib K01004YeKk 1 nanoyek B BOCIPUSATUH LBETA.

Cemunap. BeisBieHne QyHKuui nepupepuyeckoro 3peHus. BrisBieHue

(GYHKIMH XpyCTalIHKa.

JJleKTpUUYEeCKasi aKTUBHOCTb MO3ra
Jlexkuusi. dyHKIMOHATBHAS AKTUBHOCTH MO3ra. THUMbI OHO3JIEKTPUUECKON
AKTUBHOCTHU MO3ra. MeToIbl UCCIE0BAHUS MIIEKTPUIECKON aKTUBHOCTH MO3Ta.

Cemunap. DnektposHiedanorpadus — 3HaUCHUE U IPUMEHEHHE.
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IIpupoaonoxodHasi po0OTOTEXHUKA

BBenenue B poOoroTexHuky. Mcropusi aBTOMATHKH, POOOTOTEXHHKU
U UCKYCCTBEHHOT0  HMHTEJIEKTA. OTr TeopuMm  pasyMHBIX  MAUIUH
K PO0OTOTEeXHUKE

Jlekiusi. Yto Takoe «poOOTOTEXHHMKa». ABTOMATHKAa W aBTOMAaTH3aIlUs
TEeXHOJIOTHYecKoro mpoiecca. Kpatkas ucrtopus aBromatuku. [IpupogonogoOHbie
TE€XHOJOTUU. ICKyCCTBEHHBI UHTEJUIEKT: UCTOPUS, TOAXO/IbI K CO3AaHUIO, METOIbI
npeAcTaBieHus 3HaHuUW. OOmMe TOHATUS 00 HHTEINIEKTYyaJIbHBIX CHUCTEMaX.
HckyccTBEeHHBIE HEWPOHHBIE CETH.

CemuHap. DJeMEHTbl aBTOMATU3UPOBAHHOW  CHUCTEMBbI  YIPABICHUS

IMPUBOIOM.

Onpenesiennss 1 noHsaTust. CoBpeMeHHOE COCTOSIHME POOOTOTEXHUKH.
Tunbl podoTOB, chepbl NPpUMEHEHUS

Jlexuus. OCHOBHbIE TIOHATHA U ONpEAENEHUs  POOOTOTEXHUKH.
PoGoroTexnuka cerogHss u 3aBTpa. Tumbl pobortoB. Kiaccudukamus podboToB
0 Ha3HAYEHUIO  (IIPOMBINIUICHHBIE,  TIOUCKOBBIC,  BOEHHBIE, OBITOBBIE,
uccienoBarenbckue).  Knaccudukamuss  poOOTOB MO  BHEIIHEMY  BHUIY
U KOHCTpyKIMK MexaHnuku. Kiaccudukanus poOOTOB M0 O0COOCHHOCTSIM CHCTEM
ynpanenus. UHTemnekryanbaas podororexauka. bruopoodotsl. [Ipupomonomodnas
poboTtorexHuka. Msarkue poboTsl. CUCTEMBI TPYIIIIOBOI POOOTOTEXHUKH.

Cemunap. Co3zmanne coOctBeHHOTO pobOota. [loctaHoBka 3amaun. AHanu3
cyuiecTByomux pemeHuil. Onpenenenne (QyHKIMOHATBHOCTH, KOHCTPYKIIHH
Y UCIIOJIb3yEMbIX KOMIOHEHTOB. IIpoekrupoBanue Onoka cBA3M U OyoKa
ynpasienus. Peanuzamnus cBs3u. [IporpammupoBanre 0a30BOT0 B3aUMOACHCTBUSA

po0oTa U MOJIb30BATEIIS.
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AKTyajibHBbIe NPO0JeMbl Po00TOTeXHUKU. OrpaHuveHusi B 00JacTH
MAaTepHaJIoB, YHEProd(pPeKTUBHOCTH, CEHCOPUKH, AKTYaTOPOB U NMPUHLMIIOB
ynpaBJjeHUsA

Jlexuus. AxtyasibHble MPoOJIeMbl POOOTOTEXHUKH. DUIOCOPCKHE BOMPOCHI
poboroTexuuku. llpupomomnonoOHbie 3HEpreTUdecKkne cucrteMbl. OrpaHUYEHUS
B oOJlacT  maTepuanoB, HSHEProdp(EeKTUBHOCTH, CEHCOPUKH, AaKTyaTOPOB
Y IPUHIIUTIOB  yrpaBieHus. JKW3HEHHBIH IMKI POOOTU3MPOBAHHBIX CHCTEM.
[TpakTrka BHEAPEHUS U MPUMEHEHHS B POMBIIIUICHHOCTH U OM3HECE.

Cemunap. Peanmzamus  ympaenenusi.  [IporpamMMupoBaHHe — JIOTHKH
yIpaBJIE€HUs U B3aMMOJEMCTBUs KOHTposuiepa ¢ ycrpoiictBamu. COopka pobora.

TectupoBanue QyHkiroHanbHOCTH. OTNaIKA.

IloaBeneHne UTOroB 00yYeHUsI

HTorosoe ankeTupoBaHue: ONpaBIaHue OKUIAHUN 00ydaromuXCs
[IpumepHbIE TEMBI IPOEKTOB:
«BnusiHUE COTHEYHOTO CBETAa Ha MpOTEKaHue (POTOCHUHTE3a»
«HccnenmoBanue MpOYHOCTHA MAaTEPUAIIOB, OKPYXKAIOIINX YEJIOBEKa B MTOBCETHEBHOMN
KUZHIDY
«Co3nanrie cOOCTBEHHOI'O poOOTa»

«KoopanHupyromas poib HEHTPAIbHOW HEPBHOU CUCTEMBDY.

MATEPUAJIBHO-TEXHUYECKUE YCJIOBUA PEAJIM3ALINN
MMPOT'PAMMBbI
KOMIIBIOTEP, IPUHTEP;
J€MOHCTPALlMOHHbIE MaTEPUAJIbL;
MUKpPOCKON ~ J€MOHCTPALIMOHHBIA Uil MPOELHUpPOBaHUS  J1abOPaTOPHBIX
U TIPAKTUYECKUX paboT 10 OMOJOTUU HA HKPAHE WU UHTEPAKTUBHOM JIOCKE;
BUJIcOKaMepa Hudposas ajst paboThl ¢ ONTHYECKUMU TPUOOpamMu;

CIIpaBOYHAs JUTEpaTypa AJs 3aHITHI,
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POOOTOTEXHUYECKUIN KOMILJICKT.

METOANYECKOE OBECIIEYHEHHUE PEAJIM3AIIUN
IHPOI'PAMMBI
OOpa3oBaTeNbHbIN MPOLIECC OPTaHU3YETCS Ha OCHOBE CIIEIYIOIIMX METOJOB
o0yueHus:
JIVCKYCCHUOHHBIM;
YaCTUYHO-TIONCKOBBIN;
IIPOCKTHBIM;
UCCIIEN0BATEbCKUM;

poOJIEMHBIH.

PeanuzyemMble mnemarornyeckue TEXHOJIOTHH: KPUTUYECKOTO MBIIUICHHUS,
poOJIEMHOr0 00yUYEeHUs, UCCIIEA0BATENbCKOM U MMPOCKTHOM JIeATETbHOCTH.
[Ipaktuueckas yacte [Iporpammel mpemycmaTpuBaeT yueOHBbIC 3aHATHS B hopme
cemMuHapoB. Pe3ynbTarhl, MOJIyYeHHbIE B XOAE€ CEMHHApOB, MOTYT OBITh
UCIIOJIb30BaHbl ~ OOYYAIOMUMHKCS  JUIS  BBIMIOJHEHUS  HCCIIEIOBATEIBCKUX

U TIPOEKTHBIX paboT.

OO6ume npuHIMIBI 0TOOpa MaTepuana [IporpamMmer:
AKTyaJbHOCTb, HAYYHOCTb, HAIJITHOCTb;
JOCTYMHOCTh Ji oO0ydaroniuxcst 12—14 ner;
LEJI0CTHOCTh, OOBEKTUBHOCTh, BAPUATUBHOCTH;
CUCTEMATUYHOCTb COJICPKAHUS;
PaKTUYECKask HAIPaBJIECHHOCTb;

PEAIMCTUYIHOCTD U PCAIN3yEMOCTD.
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Ilepeyenb 000py10BaHMs U1 HCIOJIB30BAHHMA B PAaMKaX peaau3anuu
rpaHToOBOro npoekra «Kypuaropckui kiace»

OcHoBHas mkoJja (5-9 kmacc)

HawmmenoBanue o0opynoBaHus KOHPE;:CTBO’
Beb-kamepa 1
MuorodyHkinoHansHoe yerpoictBo (MDY) Epson 1
MmuorodyaknnonansHoe yerpoicTBo (MDY) Xerox 1
YceumuTenb 6eCITpOBOIHOTO CHTHAIA 1
Be0-kaMepa Ha MOJBUKHOM ILTATHBE 1
Pesak cabenbHblil yHuBepcanbubiii KW-triO 3023/13023 1
Yerpoticto aist nputipeccoBku miieHkH ([Taketnsiit namunatop FGK PDA4-
230CN) 1
IMepemIéTunK Ha MIACTHKOBYIO mpykuHy (Bulros S-1521)
WnTepaktuBHelii manens BM Stark Baikal 75/2 2
Hoyt6yk Rikor 28
TepmocTtat mupkymsinnonssid LOIP LT 1
Becer maboparopusie (Kapmannsie anektpornbie Becbl REXANT ot 0,01 no 200
IrpaMMOB) 10
Habop nemoncTpannonsslii "l 'eomerpudeckas ontuka" (paciIipeHHbBIA KOMIUICKT) 1
Habop criektpanbHbIX TpyOOK (6 MIT.) C ICTOYHUKOM MHTaHUS 1
[Tpubop a1 AEMOHCTpAIMK ASHCTBHS T1a3a. Mojelb 3peHus 2
McTOoYHUK NUTaHUS IEMOHCTPAIIMOHHBIN 2
KommexT obopynoBanust 1uist 1adopaToprn GU3UKH YUeHHYECKHUH 30
KommexT obopynoBanust 1iis1 tadopatopun GU3UKH JeMOHCTPAIMOHHBIN 2
ITasmeHas crannms Rexant 12-0729 1
Habop maboparopHoro 0060pynoBaHus sl H3YYSHHUS ONTHKH 6
Habop mabopatopHslii 110 onTHKe (paclInpeHHbIN) 1
YHuBepcanabHOE pabodee MECTO YUCHHKA IO ONTHKE 1
Y4eOHO-IeMOHCTPALMOHHBIN KOMIUIEKC JUIS 3y4eHHUsl PU3HOJIOTHH YelIOBEKa 3
KoMmjieKT akycTH4eCKUX MarHUTHO-MapKepHbIX MaHesel (Ieperopo oK) 1
Kommbrotep nepcoHalibHbII HACTOJNBHBINH (MOHOOJIOK) 1
KommbroTep nmepcoHalbHbIA HACTOIBHBIN (MOHOOJIOK) 1

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMUCHIO

roCYAAPCTBEHHOE BHO)KETHOE OBLLLEOBPA30OBATEJIbHOE 01.09.23 09:56 (MSK) CepTudmkat 17CE9O0EOEA40E82C93976AAD0AD446EC
YYPEXXAEHWUE MTMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NMETEPBYPFA UMEHU FrEPOS COBETCKOIO COHO3A I'.A.

KOCTbIJIEBA, CtoroBa EneHa AHaTonbeBHa, vpekTop






