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YBaxkaemble, KoJL1ern!

B pamkax permoHaqpHOTO MPOEKTa «YCHexX KaXIoro peOeHKa» HAIMOHAJIBHOTO MPOEKTa
«O6pazoBanue» TI'Y peanusyer HOMOIHUTENBHBIE 00LIEPA3BUBAOIIIE TIPOTPAMMBI JJIS1 ITKOJILHUKOB
5-11 kinaccoB. «lleHTp pa3BUTHSI COBPEMEHHBIX KOMIIETEHIIMMA JeTel u Mosoaexuy HannonaasHOro
MCCJIEI0BATENBCKOr0 TOMCKOr0o rocy1JapCTBEHHOIO YHUBEPCUTETA MPUIJIAIIAET K COTPYIHUYECTBY B

paMKax peaiM3ainuy 00Iepa3BUBAIOIIUX MPorpaMm (Tiepuoa ooydeHus GpeBpaab-mMaii).

[Ipennaraercs 1Ba BUJia COTPYIHUYECTBA:

1. HeneBoii HaGop (rpymnma COCTOUT TOJIBKO M3 ydamuxcs Baied mkosibl, pacnucaHue
COCTaBJISIETCSl B yAOOHOE JUIs INKOJIBI M Hamied saboparopuu Bpems). Bo3MOXXHO BKIIIOYEHHE
IpOrpaMMbl B IPOrpaMMy ILIKOJIBI [0 BHEYPOUHOM JEATEIbHOCTH, 3aK/II0YaeTCs JOrOBOP O CETEBOM

peanu3anuy MporpaMMel.
[Iporpammsl, npeasiaraemMsle 1Jisl COTPYAHHYECTBA B PAaMKAaX LieJieBOro Hadopa

- OI'pOMHOT'O pa3H006pa3H$1 XUMHUYCCKUX BCIICCTB, CHHTE3UPYEMBIX PACTCHUAMU

- BO3MOXHOCTH HCIIOJB30BaHUA PACTUTCIIBHBIX KOMIIJICKCOB, HWHAHWBUAYAJIBHBIX
COC,Z[I/IHCHI/Iﬁ B MCOUILINHC,

— OCHOB aHaJIn3a XUMHNYCCKHNX KOMIIOHCHTOB paCTCHHﬁ;

K-Bo
Ha3zBanue nporpammsl / Kpatkoe onrcanue YeI0BEK
B IpyIime

«Kak aenarr noroay» 5-7 kiace 12-15
B mpouecce 3ansaTHil oOydaromiyecs CMOTYT HO3HAKOMUTBCS ¢ 0OdacTsAMHU reorpaduu, | 4eIoBEK
KJIMMATOJIOTUU ¥ METEOPOJIOTUH, THJIPOJIOTUHN U SKOJIOTHH.
K 0CHOBHBIM M3y4YaeMbIM T€MaM IIPOrpaMMbl OTHOCSTCSL:
- aHamu3 QopMm penbeda TEPPUTOPUM C HUCHOJIB30BAHUEM PA3HOMACIITAOHOTO
KapTorpapuueckoro marepuaia, KOCMHYECKHMX CHUMKOB M TYPHCTHYECKOTO HaBUTATOpa
GPS/TJIOHAC u ompenenenue BIUsHHUS peibeda HA OCOOGHHOCTH KJIMMAara OTAEIbHBIX
TEPPUTOPUIL;
- 3HAaKOMCTBO € Mpubopamu i HaOJIOAEHUS 32 METEOPOJIOTMUECKUMHU BEJIMYMHAMM,
BUJIBI M (POPMBI TPOTHO3a MOTO/IbI;
- aHaJu3 BOJAHOro OanaHca 3eMiIM, pacdeT BOAHOTO Cliefla U ONpe/eieHne KauecTBa
BOJBI.
[Ipu BBINONHEHNHN MTPAKTUKyMa IIKOJIbHUKHU MOJY4YalOT HaBbIKU PaOOThl C CHUHONITUYECKUMU
U Tonorpau4ecKiMHU KapTaMH, a Tak ke ¢ METeOPOJIOTHIECKUMHU PHOOpaMH.
Humezpayus co wkonbHulMu npeomemamu’. 2e02padusi, IK0a02us, npupoooeedeHue
«B3rasa ckBo3b Mup» (ontuka) 8-9 kiaace 12-15
Bo Bpems 00yueHus pedsitTa 0OCBaMBalOT OCHOBHBIE CIIOCOOBI pabOThI ONTUYECKUX CXEM U | YEJIOBEK
npueMbl 00pabOTKM CBETa. Yualuecs: paboTaroT ¢ ONTHYECKUMU TPHOOpaMH.
B npornecce 3aHATHI IIKOJBHUKY:
- MO3HAKOMSITCSI C OCHOBHBIMU MOHSATUSIMU CBETA, METOJIaMHU €ro 00paboTKH;
- M3YYaloT pa3jNyHble ONTHYECKHUE 3aKOHBI;
— paz0epyT MPOCTEHIIHE ONITUYECKHE CXEMBI
- MOJTy4aT HaBbIK MJIEHTU(UKALIUY METAIIJIOB U ONpeesieHue npumMeceil.
Hnmezpayus co wKoOIbHLIMU NPEOMEemMamu . QusuKa, Xumus
«YIMBHUTEIbHBIN MHP PACTHTEIbHBIX BewecTB» 8-9 kiace 9-11
[IporpaMMa HampaBiieHa Ha U3yUYEHUE: YeNoBeK
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- OMOJIOTMYECKOTO POJICTBA PACTEHUU, OOYCIIOBIEHHOTO CXOJCTBOM MX XHMHUYECKOTO
COCTaBa;

— BO3MOXXHOCTH (PM3WYECKUX W XHUMHYECKUX METOAOB JUIsl YCTAaHOBJIEHHUS COCTaBa
PaCTUTENIBHBIX KOMIIOHEHTOB;

- npaBujI 6€30macHO pabOThl C XUMHYECKMMHU PEAKTUBAMH B JIAOOPATOPHH.

Bo BpeMs mpoXoKJIeHHS JaHHOW MPOrpaMMBbl IIKOJIBHUK MOJYUYUT NPAKTUYECKUE HABBIKU
nabopaTopHOl pPaOOTHI IO BBISABJICHHIO KJIACCOB OWOJIOTHYSCKH AaKTUBHBIX BEIICCTB
pacTeHUH ¢ MOMOUIBIO [IBETHBIX XUMHUUYECKUX PEAKIIUH.

Hnmeepayusi co wKobHLIMU NpeOMemamul. Xumus, OUON02Us.

«buoTexHoorusa KJIIOHUPOBAHUSA paCTeHHﬁ)> 8-9 kaacce

HaHHaﬁ[ nporpamMma HallpaBJICHA Ha IOJY4YCHUC O6y‘-IaIOH_[I/IMI/IC${ 3HAHUU U MNPaAKTUICCKUX
HaBBIKOB pa6OTI)I CO CTCPHUIIBHBIM PACTUTCIIBHBIM MAaTCPpHUAJIOM B ACCITUYCCKUX YCIOBHUAX,
MOHUMAHUS TEXHOJOTHH Pa3MHOXKCHHA PACTUTCIbHBIX KIICTOK H TKaHEH B CTGpHJ’IBHOﬁ
KYJIbTYpEC C LCIbIO NOJTYUYCHUSA T'CHCTUYCCKU OAHOPOJHOIO, O3J0OPOBJICHHOI'O MOCAA0OYHOI'O
MaTcpuraia XOSHIZCTBGHHO'LICHHLIX paCTCHHﬁ.

HHmeepauuﬂ CO WKOJIbHbIMU npedmemajwu: buonozus

10-12
YeJI0BEK

«KocMoMOHUTOPHHT NpHPOAHBIX poueccoB» 10-11 kiaace

JlaHHas mporpaMMa SIBJISIETCS YHUKalIbHOH pa3paboTkoil. OCHOBHOHM akIeHT B Ipolecce
o0y4yeHMs HalpaBieH Ha O3HAKOMJIEHHE OOYyYaroIuXcs C JUCTAHLUOHHBIM CIIOCOOOM
MoJTy4eHHs HH(OpPMAIMK Ha COBPEMEHHOM YPOBHE; TEOPETUUECKOE OCBOCHUE U OBJIA/ICHUE
[IPAKTUYECKMMHM  METOJaMU MHTEpPIpPETalMy JaHHBIX KOCMHMYECKOTO MOHWTOPHHIA
MPUPOIHBIX ITPOLIECCOB.

OcBoeHMe Kypca 3akperuisieT M pacliupseT 3HaHus o reorpaduueckoil obosouke 3emin ¢
MIOMOUIBI0 METO/OB JIMCTAaHIIMOHHOTO 30HAMPOBAHMS, 3aKJAIbIBAET OCHOBBI aHaIM3a
0030pHO¥ ONepaTuBHON HHPOPMALIMU KOCMUYECKOTO 30HJUPOBAHUS.

IIpoepamma aensemcs A61A10UUILCS MEHCOUCYUNTUHAPHOLL, OMOEbHbLE dTIeMeHmbl KOMOpPOU
MmecHo c6A3anbl ¢ 2eocpaguel, uUUKOU, UHGDOPMAMUKOU, AHSTUNUCKUM SA3bIKOM U
00Wecmeo3HaHueM.

10-15
YeJI0BEK

«Bausinue 0M0JI0THYeCKH AKTUBHBIX BellleCTB HA MUKpoopranusmMsi» 9-11 kiace
JlaHHas mporpaMMa - 3TO Hay4YHO-TIPAKTHUECKUH KypC MO MCCIEJOBAHUIO OMOJIIOTHYECKOM
AKTUBHOCTH SKCTPAKTOB MUILEBBIX CHEIHI, COCTOUT U3 4 TeMaTUYECKUX OJIOKOB.

IlepBbIif GJIOK TOMOMKET y4YalIMMCS COPHUEHTHUPOBATHCS B pa3HOOOpasuu OMOJIOTHMYECKH
akTuBHBIX BenlecTB (BAB), u3yunTh OCHOBBI UX JIEHCTBUS HA )KUBbIE OPraHU3MBbI, Y3HATh 00
OCHOBHBIX IPUPOAHBIX McTOuyHMKax BAB. Ha manHOM 3Tame, onmpasch Ha IOIy4YEHHBIE
3HAHUS, y4alUMCsl He00X0UMO BBIOpaTh ISl ce0sl KpyT CrieUui JUIsl OTyUYeHUs Oy Iy X
9KCTPAKTOB, OMOJIOTHYECKYIO0 aKTUBHOCTh KOTOPBIX MPEACTOUT U3YUHUTh B X0/1€ AajbHENIIen
pabotbl. Pe3ynmpTaTroM paboThl MO 3TOMY OJOKY OyJIeT MpOeKT AM3aiiHa SKCIEpUMEHTa,
KOTOPBIM COCTABUT INIaBHYIO YacCTh HTOTOBOTO MPOEKTA.

Bropoii 010k — KOMITJIEKC TEOPETHUECKUX OCHOB U MPAKTUUYECKHX HABBIKOB, HEOOXOIUMBIX
JUIS TIOJIy4€HHUs HKCTPAKTOB B J1a0OpaTOpPHBIX ycioBHsX. Ha mpakTHdYecKuX 3aHATHAX
ydaliecs: Haydarcs OIpeNesaTb COJAEP)KaHUE DKCTPAKTHBHBIX BEIIECTB B CBIPHE U
JIEKapCTBEHHbIX Mpemnaparax. Ha mabopaTopHBIX 3aHATHUAX OyJeT MoJdy4yeHa cepus
MOJICJIBHBIX JKCTPAaKTOB, Jajee, C IOMOUIbI0 (U3UKO-XUMHUUYECKUX METO/0B, OyayT
omnpezeneHo conepxxanne BAB B 3Tux pactBopax.

Tpetnii 60K MOMOXET y4yallUMCSl MOHSATh TEOPETUYECKYIO CTOPOHY KyJIbTUBHUPOBAHMS
MOJIETIbHBIX MUKPOOPTaHW3MOB, U3yUUTh MIPaBUiIa KyJIbTUBUPOBAHUS, a TaK K€ COBEPIIUTH
pEaJIbHBII TOCEB KMBBIX KYJbTYD M OLEHWTh €ro pe3yJsbTarhl. JlM3allH WTOrOBOTO

10-15
YeJI0BEK
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HKCHEPUMEHTA MOXKET OTJIMYATHCS OT €T IUIaHa, COCTABIEHHOTO B KOHIIE U3yUYCHHSI IEPBOTO
OJ10Ka.

YeTBEpTHIiA OJOK COACPKUT B ceOe TaKyl0 YHHUBEPCAIBHYIO IJIi BCEX HAYYHBIX oOjacTeit
nHpOpMaLMIO KaK MpaBwia oQOpPMIICHHUS U HPEICTABICHUS PE3YyJbTATOB 3KCIIEPUMEHTA,
MpaBUJIa COCTABIICHHUS HAYYHOW MPE3CHTALWH, MPaBHJIA BHICTYIJICHUS HAa KOH(EPEHIHH C
Hay4yHbIM JOKJagoM. J[laHHble mnpaBwia OyQyT HpPUMEHEHbl YYalllMMHUCS M CBOMX
COOCTBEHHBIX MPOEKTOB, & PE3yJIbTATHl KX PaOOTHI OyAyT OLIEHEHBI U MOAPOOHO pa30OpaHsbI.
Jlyqmme mpoekTel OyAyT peKOMEHIOBaHbl K ydacTbio B HayuHo-mpakTuyeckoi
koHpepenmu TI'Y (mobGenurtenu KoHpepeHInu moydaroT aom. 6amisl Kk EI'D).
Humezpayus co wKonbHblMU RPEOMemamuL:. Xumusl, 6U0I02usl

«Kocmoc. CostHeuHbIe 3J1eMeHTbD» 5-9 kiace 12-15
JlanHasi mporpamMma HarnpaBjieHa Ha MOJy4eHHe 0a30BbIX 3HAHUN U MPAKTUYECKUX HABBIKOB | YEIOBEK
paboOTBl ¢ OJEKTPOHHBIMH M ONTHYECKUMHU mpuOopamMu B o0nacTd (OTOHHKH U
HaHO()OTOHHKH.

[Iporpamma HampaBieHa Ha

- NOJy4YeHWE 3HAHWH W TPAKTHYECKUX HABBIKOB pPAa0OTBI C COBPEMEHHBIMHU
MOJIyIIPOBOIHUKOBBIMU MPUOOpaMHU;

— MOHMMAaHUE HEOOXOJUMOCTU HCIOJB30BaHUS MOCIEAHUX JOCTHKCHUN HAYKH MpU

CO3JITaHMHM KOCMHYECKHX CITyTHHKOB;

- pa3BUTHS HaBBIKOB MTPOCKTHPOBAHUSI.

Humezpayus co wikonbHulMU npedmemamu. Guzuka, mexHono2usl

«Scheme Time» (cxemorexnuka) 8-9 kaace 12-15
Bo Bpems 00yuenus pedara ocBaBarOT OCHOBHBIE CITOCOOBI pabOThI ATIEKTPHUUECKUX CXEM M | UEJIOBEK

npreMbl 00pabOTKU CUTHAJIOB. Yyaluecs paboTaloT ¢ MCTOYHUKAMU MUTaHUsI, CHTHAJIOB, C
U3MEPUTENIbHBIMU IPUOOpaMHu.

B npornecce 3aHATHI KOJBHUKY:

- MO3HAKOMSTCS C W3MEPHUTENbHBIMH TNpUOOpaMH: MYJIBTUMETPOM, T€HEpPaTopoM
ANEKTPUYECKUX CUTHAJIOB, OCLUILIOrpagoM;

- UCCIIEAYIOT BOJIbT-aMIIEPHBbIE XapaKTEPUCTUKH PE3UCTOPOB, KOHJEHCATOPOB U
JTNOJIOB;

- pa3depyT mpoCTeHIIMe »3JIEKTPUUECKUE CXEeMbl: JenuTens HanpsokeHus, RC-
(GUILTPOB, BRIIPSMUTENS U MYJIbTUBHOpATOpA;

- MOJTy4YaT HaBbIK MMAKH;

- CaMOCTOSITENILHO COOEpYT CBETOAMOAHBIN (POHAPUK.

Humezpayus co wKonbHulMu npeomemamui. (husukd, mexHonro2us

I1o Bonpocam B3auMoAelicTBUSI B paMKax 11eJIeBOro Hadopa:
Okcana Anapeesna Hu — 3amectutens nupekropa LIPCK TT'Y
shentsova@k?21.center, 8-999-177-5069

I[J'IH 3a4YUCJIICHUA IIKOJBbHUKOB Ha IMpOoTrpamMmMy HeO6XOI[I/IMO CO6paTB MaKeT TOKYMCHTOB

- 3asgBlIEeHNE;
- Cornacue Ha 00pabOTKY MEepCOHANBHBIX JTaHHBIX.

Ecnu pebGenky He mpucBoeH CepTU(HKAT TOMOJHUTEILHOTO 00pa3oBaHus, TO HEOOXOAUMO
NPUHECTH TNAaKeT JOKYMEHTOB [uid ero mnoiyueHus 3assieHue u Coryiacue Ha 00paboOTKy

MEPCOHAIBHBIX JaHHBIX YCTAaHOBJIEHHOTO 00pa3lia.
@opMBl 114 3a0IHEHMSI TPENOCTABIISIOTCS IIOCIIE COTIaCOBAHUS 3asIBKU
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2. CamocTosiTeIbHAsI MO/a4Ya 3aABKH PEOCHKOM/POJUTENIEM Ha MPOrpaMMy 4Yepe3 CauT
k21.center, pasnen «llogath 3asBKy». Ilociie npuema 3asBKH C POJMTENISIMH peOCHKA CBSI3BIBACTCS
aamuHucTpaTop. C nepedHeM nporpamm peodsita CMOryT O3HAKOMMUTBCSI Ha caiite, B pazaene «O LIPCK
— Ilopsok 3aunciieHus» yka3zana HHpOpMalus, KOTopasi IOMOXKET UM COPUEHTHPOBATHCS.

Tenedon axmunucrparopa +7 (962) 778-42-88

[Ipocum iponH(DOPMHUPOBATH MTEJATOTOB U POAUTEIHCKHAE COOOIIECTRA.



