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HanpasnenHnoctb EcrecTBeHHOHaY4YHAas
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®opma peanu3anum Qunas

IleneBasi kaTeropus
00y4aroImuxcst

Ob6yuaromuecs B Bospacte 12-17 et

AHHOTaUMA

JanHast IporpaMma HarpasJjieHa Ha
dbopMUpOBaHHEe HHTEpeca O0OyYaroIMXCsd K
OMOJIOTHYECKUM HayKaM U IMPHPOJION0L00HEIM
TEXHOJIOTHSIM, CaMOCTOSITEJIbHOM peaau3aluy
COOCTBEHHBIX  IIPOGKTOB B Pa3lIMYHBIX
UHDKCHEPHBIX ~ 001acTsX,  CBA3AHHBIX  C
OMOIOTHYECKMMH CHCTEMaMH.

MeroHKa IpPOrpaMMEBI COCTOMT B Pa3sBUTHH
9KOLIEHTPHYECKOTO MBILIIEHHUS, B
bopMUpOBaHHH HOBOTO CKJIaga yma —
nzobperarenst, croeuMaiucra B 00JacTH
YCTOHYHUBOTO Pa3BUTHUSL.

Ilnanupyemblii pe3yabTaT
peaJiM3aliy NporpaMMbl

OO6yuaromquecss [OODKHBI M3YYHUTh OCHOBHBIE
IIPUHLIMITEL YIIPABJICHUS B JKMBBIX CHCTEMax Ha
pasHBIX  YPOBHIX, OCHOBHBIE  METOIBI
OMOIOTHYECKUX 5§ IKOJIOTUIECKHIX
WCCJIeIOBaHUH Ha pa3HbIX YPOBHIX OPraHU3aIllH
XKUBOM  Marepur (0T  KIETOYHOIO [0
9KOCHUCTEMHOT0). KpoMe TOro, OCBOUTE HaBBIKH
paboTEl ¢ HabopaMu SKOMOHUTOPUHIA U OCBOUTD
[IPUHIUIB PabOThl MHUKPOOHOTO TOILUIMBHOTO
BIIEMEHTA.




1. HosicHuTeIBLHAA 3aIIHCKA

IomonuuTenpHas obueobpasoBaTenpHas —o0llepasBUBaiomlas —Iporpamma
«KuBBIe CHCTEMBI» COCTAaBIEHA B COOTBETCTBUHU C TPEOOBAHMAMH:

—  ®egepansHOro 3akona ot 29.12.2012 r. Ne273-@3 «O6 obpasoBaHuM B
Poccuiickoit @enepanuny,

— npukaza MuHHCTEpCTBa NpocBelienns Poccuiickon Penepaliu P® ot
27.07.2022 r. Ne 629 «O6 yrBepxknenud Ilopsaka opraHuzanyy A OCYIIECTBICHHA
00pa3oBaTenpHON JEATENBHOCTH [0 IOTONHHTENbHBIM 00111e00pazoBaTeIbHEIM
porpaMmmam»;

- nucsMa MusOOpHayku P® ot 11.12.2006 r. Ne 06-1844 «O IIpumepHBIX
TpeGOBaHMSX K TIPOTPaMMaM [OIOIHHTEIBHOT0 06pa3oBaHus AeTei;

- nucsMa Muno6paayku PO ot 18.11.2015 r. Ne 09-3242 «O nanpaBneHun
uHpOpPMALMK» BMECTe C METOJMYECKMMH DPEKOMCHAALHUAMH II0 NMPOCKTHPOBAHUIO
JOTIOJTHATEIBHBIX ~ OOIIEPa3sBUBAIOIIMK [POrpaMM (BKIKOYas pasHOYPOBHEBHIE
IPOTPaMMBl);

- npukasa Munuctepetsa obpasoanns Teepckoit obnactu ot 23.09.2022
r. Ne 939/ITK «O6 yTBepXneHuM PeriameHTa [POBEIEHHsS HE3aBUCHMOW OLCHKH
Ka4yecTBAa JOTIOIHUTENBHBIX 00pa30BaTeNbHEIX IporpaMM B TBepcKoi obmacti.

HanpaB/ieHHOCTH IPOrPaMMBbl - ecTeCTBEeHHOHayYHas. [laHHas porpamMma
npenHa3HayeHa [y oOydarommxces 12-17 et ¢ Henbro mpoOyauTh Y HUX MHTEPEC K
COBPEMEHHOM OMOIIOTHM M 3KOJIOTHH, CHOPMUPOBATE MOTHBALMIO K IOC/IEAYIOMEMY
TIOTPYXKEHHIO B chepy TBOpYECTBa M CO3JaHMA HOBBIX TpoAykToB. IIporpamma
HalpaB/ieHa Ha (HOPMUpPOBAaHME MHTEpECa K CO3[aHHI0 yBJICKAaTENBHBIX IIPOCKTOB B
cthepe SKOIOrUH, arpoBHUOIOTHY, BEITIOIHEHHIO HAYYHBIX MCCIE[0BaHNH, yIacTHIO B
DETHOHANBHBIX KOHKypcax II0 HAalpaBleHMsM €CTECTBEHHBIX HaykK. /JlaHHas
mporpaMMa  [O3BoisieT — OOydaromMMCsA — NIPaKTHYeCKH  OCBOMTh  HABBIKA
CaMOCTOSITEIILHOTO TIPOBEIEHHS OMONOTMYECKHUX HCCIIeIoBaHUM, co3nanue OHocucTeM
c 06paTHOM CBA3bIO, TAKHX, HAIIPEMED, Kak CUTH(epMa.

B xoie o6pa3oBaTenpHOM JeSTeIbHOCTH OOydaroIniecs CMOTYT OCBOHTE
METOJIBI ¥ TIPHEMBI IS PEIeHUs COLMAIbHO BaXKHBIX 3a/lad B U3yUeHHH OMOCUCTEM,
TIPOBENICHMM WX MOHMTOPHHIA B LIEISX CO3JaHMsA MPEATOCBUIOK NS yCTOMYHBOIO
Pa3BUTHUA PErHOHA. '

HoBu3zHa mnporpaMmbl, B OTIMYME OT CYIIECTBYIOLIHX IPOTPaMM,
obecrneunBaeTcs TEM, 4TO TOTIOJTHUTEIbHAS obmeoOpazoBarensHasd
obepasBuBaomas nporpamma «KuBble CHCTEMBI», peanusyemas Ha Gase JAeTCKOro
TexHomapka «KBaHTOpUyM», TPENOCTaBIseT  BO3MOXHOCTH  OPraHWU30BaTh
06pa3oBaTeNbHEIM MPOIleCC Ha OCHOBE YCTAHOBIEHHBIX (elepalbHBIM OIePaTopoOM
TpeGoBaHMI, COXpaHsisi OCHOBHBIE IIOAXOALI M TEXHOIOTMM B OpraHH3aluy
06pa3oBaTeNILHOrO Mpolecca. B Toxxe BpeMs, Mearor-HaCTaBHUK MOXET HaIlOJHATh
IIpOrpaMMy COZEPKAHHEM B 3aBHCHMOCTH OT HMMEOINMXCS B TBEPCKOM peruoHe
BO3MOXXKHOCTEH W TEHJEHIWH  pa3BUTUA  3KOHOMHMKH  —  CO3[1aHue
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BBICOKOTEXHOJIOTHYHEIX TeIUINIHBIX KOMILIEKCOB, COPTOHCIIbITAHHE
BBICOKOTIPOAYKTHBHEIX PACTEHUH, pealn3alls HAlUOHAIBHOTO IPOEKTa « DKOJIOTH.
B nporpamMMmy BKIIOYEHBl ~ 3aHATHS, HAlpaBIeHHBIE HAa  pEIIeHHe
UCCTIEIOBATEIbCKUX ~ KelicoB. TemaTWka  KeHcOB  BIUIOTHYIO  CBfi3aHa ¢
OOIIEKYIBETYPHBIMH KOMIIETEHIMAMH, KOTOPBIE 00€CIIeUMBAIOT PA3BUTHE, JKU3HEHHBII
yCIeX,  COLWANBHYI0  alalTalMi  JIMYHOCTH, CHOCOOCTBYIOT  DEIIeHHIO
IPOMECCHOHANBHBIX 3a/1a4, 33/lad COIUAIBHOTO YYacTHSi W JIMYHOTO POCTa BHE
3aBHCHMOCTH OT KOHKPETHOI'O HaIlpaBIeHHs IPo(eCCHOHANBHOM eSTeIbHOCTH.

AKTyaJIbHOCTL MNporpaMMbl 00ycClioBlleHa TpeGOBaHHSAMHM o0OIecTBa Ha
BOCIUTAHKE IPAMOTHEIX CIELHAIHCTOB B 00JACTH 3KOJIOTHH W HHIKEHEPHH KHBBIX
CHUCTEM; MaKCHMAaJIbHO 3(D(EKTUBHOTO pPa3BHTHSA HCCIENOBATEILCKUX HABBIKOB CO
ITKOJIBHOTO BO3pacTa; mepeaaveil CoXHOro NpeIMeTHOTO MaTepualia B JOCTYIIHOM
Gopme; peanuzaluell NPOEKTHON HeATENBHOCTH OOYYalOIMUMHCS Ha Oaze
COBPEMEHHOr0 000pyAOBaHMUs, B TOM YHCIIE, B GOpMe CETEBOr0 B3aUMOAEHCTBHS.

B Hacrosiee BpeMs akTHBHOE pa3BUTHE COBPEMEHHOM OMOJIOTHH M DKOJIOTHH
YBEIMYMBAET 3allpoC K CHELUAJIBHBIM HaBBIKAM H 3HAHHAM CIELHAIHCTOB.
O6y4aromuMcs HeoOXOAMMO YMETh IUIAHHPOBATh 3KCIEPHMEHT, HCIIOIb30BATh
obopy/0BaHKe, NPOBOJHUTH HCCIENOBAHMSA B OONACTH LWTOJOTHH, (HU3HOIOTUH
YelI0BEKa U pacTeHHH, arpoOHOIIOTHH.

B03M0XXHOCTE HCCIIEN0BATh JKUBbIE CUCTEMBI Ha OoJiee rTy0oKOM, YeM B IIKOJIE,
YPOBHE, CO3[aeT Ha 3aHATHIAX BEICOKHUI II03HABATEIBHEIH 3()(EKT U MOTHBHPYET K €I
Oonee cepbé3HOMY W3YUeHHIO mNpeAMeTa. IIpUMEHEHHE TEXHOIOTHH «YMHBIX)
HH)KEHEPHBIX CHCTEM B 00pa30BaTENbHOM IIPOLIECCE ITOKA3BIBAET TECHYIO CBSA3b
COBPEMEHHOM OMOJOTHHM C YPOBHEM Da3BUTHUS HHXXEHEPHOTO TBOPYECTBA U
HHQOPMALMOHHEIX TeXHOJOorui. CoBpeMeHHas SKOJIOTHSA MO3BOJNIIET OCBOUThH CaMBIE
BOCTpeOOBaHHBIE KOMIIETEHIIMH U HCIIOJB30BATh UX B MOJEPHHU3ALMH [eHCTBYIOMUX
CHCTEM, COXPAaHEHHMH PEIKUX BHJIOB JKOCHCTEM, PAIlHOHAIBHOE MCIIOIL30BAHHE
MUMEIOIUXCAL.

OOpazoBaTeNbHBIX ITOAXOJ aKIEHTHPyeT BHUMaHHE Ha U3YUYEHHE TEM,
CBA3aHHBIX C IUIAHMPOBAaHWEM M IIPOBEIEHHEM OJSKCIIEPHMEHTa, B TOM YHCJE C
IIpUMEHEHHEeM «YMHBIX» ycTpolictB. OOyCIOBIEHO 5TO POCTOM cIpoca Ha
CIIEI[MAJIMCTOB, CIIOCOOHBIX pa3pabaThIBaTh YMHBIE MPOrPaMMHBIE KOMILIEKCHI IS
BCTPaKMBaeMBIX CHCTEM, B TOM YHCIIe B 00acTH HeHpoQHU3HONIOTHH U arpoOHOIOTHH,
CIOCOOHBIX OBICTPO IMOHUMATh IIPUHLUI IIPOBEJEHUS UCCIEAOBAHUI HKUBBIX CUCTEM
pPa3HOTO YpPOBHS M CHEIMAIMCTOB B 00NacTH HCCIENOBaHMsS OHOpazHOOOpaszus u
9KOJIOTHYECKOI0 MOHUTOPHUHTA.

B [naHHOM mporpaMme IpennosiaraeTcs BO3MOXKHOCTH pelleHus 3ajgad
00y4aroIUMHUCS C pa3HBIM YPOBHEM IIOTOTOBKH.

Henb peajm3anuu nporpaMmsbl: GopMHpoBaHUe Y 00ydaloKXCs MOTHBALIUU
K IPOEKTHOM H HCCIIGI0BATEIBCKOM JeTEIBHOCTH B cpepe COBPeMEHHOM GHOIIOrHHT
9KOJIOTUH, IPUBUTHE WHTEpeca K HCCIENOBAaHHUIO H IPOOYXKIEHHE CTPEMIIEHHS K
peayin3alii coOCTBEHHBIX HJIEH U ITPOEKTOB.
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3aaaun nporpaMmal

O6yuaromue:

- HAyIHTh OCHOBAaM NPOBEIEHUS OMOJOTMYECKOro 3KCIEPUMEHTE, B TOM
qucne, TeXHUKe 0€30MacHOCTH IpU paboTe B 1abOpaTopuiX M BO BPEMS IMOJICBBIX
BEIXO/IOB;

- cOpMUPOBaTH 3HAHUs 00 HCTOPUH Pa3BUTHS COBPEMEHHOM Omomoruy 1
9KOJIOTHH;

- M3y4uTh Hayd4Hble MeETOAbl OMONOTMYECKHMX H  IKOJOTHIECKHX
HCCIIeOBaHMH XUBBIX CHCTEM Pa3HOI'0 YPOBHS OpraHu3aliy;

— 0Oy4HTh BIAIEHUIO CIIELHUATbHON TEpPMHUHOIOTHEH, OHMOIOrHUEeCKOU
PaMOTHOCTH;

- chopMHUpOBaTh HABBIKH IUIAHMPOBAHHMS OKCIEPUMEHTA, HAYYHOTO
moucka, paboTsl CO CIENManbHON JUTepaTypoll Ipu pabore Haj TIPOEKTHOU HIIH
HCCJIEI0BATENLCKOMR 3agaueil.

PaszBuBalouiue:

— obecreduTh (POpMHUpPOBAHUE TBOPIECKOW WHHIMATHBBI IIPU H3YICHHH
JKHUBBIX CHCTEM;

- Pa3BUBATh JIMYHOCTHBIE KOMIIETEHIMH, TAaKHe Kak IaMATh, BHUMaHHE,
CIIOCOOHOCTE IOTMYECKH MBICIIMTD U aHAJIM3UPOBATh, KOHIIEHTPUPOBATH BHUMAaHKE Ha
IIABHOM IIpH paboTe HaJ TBOPYECKUMHU M HAYYHBIMU IPOEKTaMH B 00IaCTH SKOJIOIUH,
OMOJIOrHH B arpoOHOIOTUH;

- paclMpsTh  Kpyr  HHTEPECOB, pa3BHBAaTh  CaMOCTOATENBHOCTD,
aKKypaTHOCTb, OTBETCTBEHHOCTh, AKTUBHOCTb, KDUTHYECKOE 1 TBOPIECKOE MBIIILICHHE
Ipu paboTe B KOMAaHJie, IPU BBIIIONHEHNH HHIMBM/IYalbHBIX U IPYIIIOBBIX 3a/laHuH,
TP [IPOBEICHUM HCCIE0BaHMM;

- obeceyuTh (OPMHPOBAHHE OCHOB SKOJOTHYECKOM KYJIBTYpBl H
rpaMoTHOCTH npu pabote B maGoparopuu BMO, mpu moneBsix paboTax H IpH
00paboTke MaTepHaia;

- obecrednTs (GOPMHUPOBAHKE CIIOCOOHOCTH K pEIICHMIO MpolieM H
aKTyalbHBIX 3ajiad B 3aJaHHbIE CPOKH IIpU BBIOOpE MpOONEeMbl U NPU IIPOBEAECHHUM
HCCIIeIOBaHMS HIIH CO3[JaHiH IIPOEKTa.

BocnuraTtenbHbIe:

- BOCIIMTHIBATh IUCITUTUIMHAPOBAHHOCTE, OTBETCTBEHHOCTS,
CaMOOpPraHU3aIUIO;

- obecrieynBaTh GOPMUPOBAHUE OPTaHU3ATOPCKHUX U JIMISPCKUX KadeCTB;

- BOCIIUTHEIBATH TPYHOMI00He, yBaXKEHHE K TPYIY,;

- obecreunTs HOPMHPOBAHHE YyBCTBA KOJUIEKTMBM3MA ¥ B3aUMOIIOMOILY;

- BOCIIMTHIBATh UYBCTBO MATPHOTHU3MA, IPAXKAAHCTBEHHOCTH, TOPAOCTH 32
IOCTHKEHMS OTEYECTBEHHOM HayKH U TEXHHKH,

— BOCIIMTEIBATE 3KOJOTHYECKYIO OTBETCTBEHHOCTb.

OT/IHMYUTENbHOM 0CO0EHHOCTBIO TaHHOM IIPOrpaMMEI ABJISIETCS TO, YTO OHA
[O3BOJIAET OOECIEYUTh TIOCTENIEHHOE IIOBBILIEHHE CJIOKHOCTH  HM3y4aeMOro
Martepuaia. [IporpaMMa peanusyercs B TeUEHHE IBYX JIET.
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OcHoBHEIE 33/1aUd IIPOrpaMMbl Ha 1-M YpOBHE — IpHBIIEYL 00YYAIOLIMXCA K
HCCIIEIOBATENIECKOM M H300peTaTeNbCcKONW eATeNbHOCTH, II0Ka3aTb WM, YTO
BBIOpaHHOE MMM 00pa3oBaTeNbHOE HANpaBICHHE HHTEPECHO M IIEPCIEKTHBHO,
HACKOJIEKO OHO YHHKAJIBHO Ha IIpHMepax JOCTHKEHHs COBPEMEHHOM OHOIOrHYecKoi
HAayKH W PasBHTHM 3TOTO HampaBlieHMs B TBepckoil obmactu. Ilpu 3ToM, 3amaua
IIe/Iarora — pasBUTh y 00y9aroIIHXCsl HABBIKH, KOTOPBIE UM II0TPEOYIOTCS B IIPOEKTHOH
pabore.

Obyuaromuecs 00s3aTeNbHO JOJDKHBI HAYYHTBCS TPOBOJAMTL 0Oa30BEHIC
OHosorudeckye OIbITEL, paboTaTe ¢ 00OpPYHOBaHWEM, IPOBOAUTE OHOJIOTUYECKHE
9KCIIEPUMEHTEI, IOHUMaTh MPHUHLHUI 3KOJOTHYECKOT0 MOHHMTOPHHTA, HCIIOIB30BATh
o6GopyoBaHUe /Ui UCCENOBAHMS KUBBIX CHCTEM DPAa3HOTO YPOBHS OPraHWU3aldd
cioxHocTH (hard skills) u mproOpecTH HaBBIKH, KOTOpble OYEHb Ba)KHBI KaK JIi
y4acTHi B KOJUIEKTHBHBIX IIDOEKTaX, TaK M I JXKM3HH B COLHyMe: paboTarts
COBMECTHO, OpaTh Ha ce0s OTBETCTBEHHOCTb, BBIMOJHATH ONPEIEIEHHYIO pPOJb B
KOMaH/IHO! paboTe, TOMOTraTh ¥ COYYBCTBOBATH APYT APYTY u T. 1. (soft skills).

B mponecce ofydeHus Ha 2-M ypOBHE IIPOUCXOAUT YTIIyOIEHHOE M3ydYeHHUE
CIIELHANLHEIX BOIPOCOB, aKTUBHOE KCIIONB30BAHUE KOHCYJIBTAIHM, YBEIMYEHHE
UHAMBHIyaIbHON paboTel, OopMHUpOBaHHE IPOSKTHBIX KOMaH/ B COCTaBE He MeHee 3-
X YeJIoBeK.

B mponecce peanuzanuu mporpaMmbl 00yYarOIIUXCs 3aHAMAIOTCSA IIPOEKTHO-
HCCIIEI0BATENILCKON NEATENIBHOCTEIO C COOMIOIeHeM BeeX 6a30BhIX IIMKIIOB IIPOEKTA:
OT IUIAaHWPOBAHMA JAEATEIBHOCTU 10 IPE3eHTAI[MH U OOCYXAEHUS e€ pe3ylbTaToB.
- IIpoexThI 3aCUUTBIBAIOTCS KaK UTOTOBBIE pabOTEI 110 Kypcy o0ydeHus. [IpoeKThl MOryT
OBITh KaK HHIUBHIYAIEHBIMH, TaK U IPYIIIIOBBIMH.

HMcronp3oBanue anmapaTHBIX M IPOTPAMMHBIX CPEACTB HH(OPMAIHOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJIOTHH, COITMANBHEIX CEPBHCOB ceTH MHTepHeT Ipu
pealii3aliy IporpaMMbl M03BOJIAET 3HAYUTEIBHO Pa3HOOOPa3sUTh pa3iIHYHbIE BHIEI
JeSATeNIbHOCTH:

—  UHQOPMAaIlHOHHO-IIOUCKOBYIO: HCIONb30BaHNEe VHTepHET-pecypcoB s
MIOTPY’KEHHUS B IIPEAMETHOE I10JIe IPOOIIEMBI;

—  JKCIEpPHUMEHTAIBHO-UCCIIE0BATEIbCKYIO: HCIIONB30BaHUE MOOMIBHBIX
NIPUJIOKEHUH Juis cOopa CTAaTHUCTUYECKUX MaHHBIX (HampuMep, OCBEIIeHHOCTH,
BIIQXXHOCTH, AaBICHUS U T.II.), IV U3Y4IeHHs OOIIECTBEHHOTO MHEHHS, IIPOBEIEHUs
OHJIaH-0NIPOCOB, MIPOTOKONMPOBAaHUS JaHHBIX 3KCIIEPUMEHTa M T.II.; HCCIEeJ0BaHHie
OMOCHTHAIIOB, COPTOUCIBLITAHHUE CEMSIH;

—  IPOEKTHYIO: HCIOIb30BaHME COLMANbHBIX cepBucoB Web 2.0 mig
My OIUKAIIIY IPOAYKTOB IeSTeTFHOCTH B ceTH VIHTepHeT; HCIIONB30BaHKe pa3IMYHbIX
CpPEeICTB KOMMYHHKALHH (COLIMAIBHBIX CeTel, 610roB, COOOIIECTB U T.I1.) U 00Ia49HBIX

TEXHOJIOTHH [UIsl OpraHW3allii KOOIEPHPOBAHHOHM MESATENBHOCTH U COBMECTHOTO
' CO3IAHMS IPOYKTOB; HCIIOTB30BAHHE IIATHOPM I IPOBEICHHS HCCIEA0BAHMM /ISt
Public science- mpoekTtos (Takux, kak GBIF, «/HTepHET GakTepuii»);

—  MOJENUpPOBAHWE: WCIIONb30BaHHE IIPOTPAMMHBIX CPEJICTB M CEPBHCOB
Web 2.0 mms cosmaHuMs pasnu4yHOTO BHAA (rpaUYecKkHx, MaTeMaTHYeCKHX,
(opMaIH30BaHHbIX U T.I1.) MOZENeH 00BEKTOB, IPOLIECCOB U ABJICHUH U Ip.
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@OyHKUIHNH IPOrpaMMbl

O6pa3zoBaTe/ibHas QYHKIHS 3aKIFOYaETCS B OPraHu3aliu 00y4eHUsI OCHOBaM
IIPOEKTHO# U MCCIIeN0BaTeILCKOM NeATENbHOCTH B chepe COBpPEMEHHOM OUOJIOrHH, B
IPHMEHEHUA U Pa3sBUTHH IOJYYEHHBIX 3HAHUU IS COBEPUICHCTBOBAHUA KyIbTYpbl
JMUYHOCTH, CAMOCOBEPIIEHCTBOBAHMS 1 CaMOIIO3HAHMS.

KomnencaTtopuasi (QYHKIHS IIPOrpaMMbl  peanu3yeTcs  IIOCPEICTBOM
UepeOBaHMsA PA3NHIHEIX BUIOB JEATENLHOCTH 00yHaloIIUXCs, XapaKTepa Harpysox,
TEMITIOB OCYIIECTBIEHHUS AEATEIHHOCTH.

CounanbHo—aJanTHBHASA (QYHKIHUS IPOrPaMMBl COCTOMT B TOM, YTO KaXIBIH
obyuarommiics oTpabaTbIBaeT HaBHIKH B3aUMOICHCTBHSA C JPYTMMH YYaCTHHKaMH
IIpOrpaMMBEl, ITPeoioIeBas IPoO0IeMHO-KOHMITUKTHEIC CUTYAlMH, IEPeKKUBas yCIeXH
1 HeyZauW, BeIpabaTeIBaeT WHAMBHAYaIbHBIH CII0CO0 camMopeanusalliy, yCIEIHOro
CYIIECTBOBaHMS B pEAIbHOM MHpE.

Anpecar mporpammbl. [IporpamMMa IpeJHasHauyeHa Uis OOydaroI[uxcs B
Bospacte ¢ 12 mo 17 net, 6e3 orpaHHIEHMH BO3MOXKHOCTEH 3710POBES, IPOSABIIAIOLUINX
yHTepec K Omosoruueckum Haykam. KommdectBo ofyvarommxcs B rpymme — 8 - 14
YeJI0BeK.

®opma 00yueHHs1: O4HAS

YpoBens nporpamMmmsl: 1 roJ — CTapTOBEI#;
2 rox — 6a30BBIH.

®opma peanm3anud 00pa30oBaTeJbHOH NpPOrpamMmbl: TpalUIHOHHAdA, C
3JIEMEHTAMHU JUCTAHLIMOHHBIX TEXHOJIOTHM

OpranusanuonHas ¢popma o0ydeHus: IPYNNOBasg, BCEM COCTABOM TIDYIIIIbL.
['pyrmma pa3HOBO3pacTHAas, IOCTOSHHOIO COCTaBa. :

PesxuM 3aHATHIA: 3aHATHA ¢ 00yYaOIIUMHCS Kaxaoro rojga odydenus (1 u 2
YPOBHS IIPOrpaMMBl) MPOBOAATCS 2 paza B HENEMO IO 2 aKaJeMHYecKuX dvaca.
[Tpoao/DKUTENFHOCTD | akageMuyeckoro yaca — 45 MUHYT.

[lpy opraHmzanuy y4eOHBIX 3aHSATHH HMCIIONIB3YIOTCS CIEIyHOIHe MeTOAbl
o0yueHHs: |
ITo BHEeMIHMM NPH3HAKAM AeATeIbHOCTH MeJarora u 00y4auuxcs:
— cnosecnuii — becena, ek, o0CyKIeHNe, paccKas, aHallus;
— Ha2nA0Hwl — TI0Ka3, IPOCMOTP BHASO(HUIBMOB U IIPE3CHTALHM;
— mpakmuyeckuii — CaMOCTOSTEIFHOE BBITIOMHEHNE 3a/IaHHUH.
ITo cTeneHH aKTHBHOCTH MO3HABATEJLHOM eITeIbHOCTH 00y4aoHXCcs:
— obvACHUMENbHO-ULIIOCMpamueHble — o0ydarolnuecs BOCIPHHHMAIOT U
yCBaHuBalOT T'OTOBYIO HH(OpPMAIIHIO;
— penpooykmugHvili — 00ydarolluecss BOCIIPOU3BOJAT IOJy4YEeHHBIC 3HAHUS U
OCBOEHHEIE CIIOCOOEI IeITENLHOCTH;
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— uccnedoeamenvckuli — OBIaJieHUe OOYYaIOIIMMHUCS METOJaMH HaydHOIo
II03HAHHUsI, CAMOCTOATEIbHOM TBOPYECKOM paboThI.
ITo TornyHOCTH MoaX0Aa:

— aHaiumu4eckull — aHaJI|3 3TAIOB BBHIMTOJHEHUS 3aJaHHH.
ITo kpHTEpHIO CTENEHH CAMOCTOSITEIbHOCTH H TBOPYECTBA B JI€ATEILHOCTH

o0y4aromuxces:

—  YQCMUYHO-NOUCKOBbl — 00yJYaroIHAecs] Y4aCTBYIOT B KOJIJIEKTHBHOM IIOHMCKE B
IIpOIIECCE PELIEHNUs IIOCTABIEHHEIX 33/1a4, BBIIIOJHEHUH 3aJaHUH IPaKTHYECKOH
YaCTH NNPOrPaMMEL.

Bo3Mosknbie popMbl IpOBeIeHUs 3AHATHI:

— Ha 5JTale H3ydyeHUs HOBOro MaTepuaia — JIeKUus, oOBACHEHHe, pacckas,
IEMOHCTpALUs, UTPa;

— Ha 3Tale NPaKTUYEeCKON IesTeNbHOCTH — Oecena, JUCKYCCHS, IpaKTHYecKas
pabota, mabopaTopHas paboTa, oJeBOe UCCIeI0BaHUE, IKCKYPCHS.

— Ha 3Tale OCBOCHUS HABEIKOB — TBOPYECKOE 3aJ[aHUE;

— Ha JTame IPOBEPKH MOIY4YEHHBIX 3HAHHM — ITyOIMYHOE BEICTYIUIEHHE C
IEMOHCTpalliell pe3yabTaToB paboThl, AUCKyccHs, pediekcHs, BHKTOPHHA,
OJIUMITHA[A. |

PexomMeHyeMble METOABI IPOBeIeHUS 3aHATHIA:
— MeToA IpobieMHOro 00y4eHus;
— MeTOJ AW3aiiH-MEIIIICHNUS;
— METOJ IIPOEKTHO AesITeIbHOCTH.

OsxkuaaemMble pe3yJIbTaThl
JIn4yHOCTHBIE pe3y/IbTaThI:
— KPHUTHYECKOe OTHOIIeHHe K MH(QOPMAaLUK 1 U30UPaTeIbHOCTE €€ BOCIIPUATHS;
— OCMBICIIEHHE MOTHABOB CBOMX JECHCTBUM IIPH BBIIIOJHEHUH 3a1aHU;
— pa3BuTHE JIO003HATENBHOCTH, COOOPasUTENBHOCTH IIPH  BBIIOIHEHUH
pa3sHo00pasHEIX 3aJaHUH IPOOIEeMHOT0 1 SBPHCTHYECKOTO XapaKTepa;
— pa3BUTHE BHUMATEIbHOCTH, HACTOMYMBOCTH, LIEJIECYCTPEMJIEHHOCTH, YMEHHA
IIpeo0JIeBaTh TPYIHOCTH; '
— Ppa3BUTHE CaMOCTOSATEILHOCTH CY>KICHHH, HE3aBUCUMOCTH M HECTaHIapTHOCTH
MBIIIICHHS;
— BOCIHMTaHHE YyBCTBA CIIPABEAIUBOCTH, OTBETCTBEHHOCTH,
— ¢dopMupoBaHKEe IPOGECCHOHAIBHOIO CaMOOIIPEJENIEHU, O3HAKOMIIEHHE C
MHUPOM Ipodeccuii, CBA3aHHBIX ¢ OMOIOTHUEN H 3KOJIOTHEH;
— (QOPMHpPOBaHHE OCO3HAHHOTO, YBAXHUTEIBHOIO M  JOOPOKEIATENLEHOIO
OTHOIIEHHUS K IPYrOMY Y€JIOBEKY, €T0 MHEHHUIO, MHPOBO33PEHHIO, KYJIBTYPE;
— OCBOGHHC COLMAIIbHBIX HOPM, [TPaBHJI MOBEHIESHHsA, poiell H GopM colHanbHON
’KM3HM B TPpyIIax U coobliecTBax;



— QopMupoBaHHE KOMMYHHKATMBHOH  KOMIIETEHTHOCTH B O0ImeHun H
COTPY/IHHUYECTBE CO CBEPCTHHUKAMM;

— GdopMHpOBaHHE OCHOB  3KOJOIMYECKOH  KyJIBTYpHI COOTBETCTBYIOIIEH
COBPEMEHHOMY YPOBHIO 3KOJOTHYECKOr0 MBILIICHHUS, Pa3BUTHE OBITA SKOJIOTHIECKH
OPMEHTHPOBAHHOM pE(IEeKCHBHO-OLEHOYHON M IPAKTHYECKOH JEATENBHOCTH B
YKH3HEHHBIX CUTYyallHsX.

MeranpeamMeTHbIE pe3yJbTaThl:
Pezynamuenvie yHugepcanvHole yiebHoie 0eticmeus.

— yMeHME IPUHUMATh U COXPAHITh y4eOHYIO 3a/1a4y;

— yMeHHE IIAHHPOBATh II0CIIEI0BATENBLHOCTD IIAroB arOpUTMa AJL JOCTHKEHHS
LeJIY,;

— yMeHWe CTaBMTh Lenb (CO3ZaHMe TBOpYECKOH paboThl), IUIAHHPOBATH
IOCTHIKEHIE 3TOM LIENH,

— yMEHHE OCYIIECTBIIATh HTOTOBBIH U IOIIArOBEIA KOHTPOJIb 10 Pe3yNIbTaTy;

— cIocoOHOCTB aJIeKBAaTHO BOCIIPUHUMATE OLIEHKY II€Jarora ¥ CBEpCTHUKOB;

— yMeHHEe pas3jifuaTh Crocod U pe3ysbTaT AeUCTBUS,

— yMeHHE BHOCHTH KOPPEKTHUBBI B ACHCTBHA B CIIydae pacXOXXIAEHHUS pe3ynbTaTa
pelLIeHus 33724k Ha OCHOBE €€ OLEHKH U yueTa XapakTepa C/leJJaHHbIX OIIMOOK;

— yMmeHHe paboTaTh B COTPYIHUYECTBE,;

— CIIOCODHOCTh HpPOSBJIATH TO3HABATENBHYI0 MHHUIMATUBY B  y4eOHOM
COTPYOHUYECTBE;

— yMeHHe OCBaMBaTh CHOCOOBI pelIeHHs MpoOJeM TBOPYECKOTO XapakTepa B
YKU3HEHHBIX CUTYallUAX; |

— yMEeHHE OLIEHWBAThH MOTy4arOLIUICsS TBOPYECKUM IPOAYKT U COOTHOCHUTE €T0 C
M3HAYaTIbHBIM 3aMbICIIOM, BBIIOJIHSTE 10 HEOOXO0IUMOCTH KOPPEKIMHU THOO0 IPOYKTa,
00 3aMBbICTa.

Iosnasamenvhole yHuepcanvHvle yiebHvle 0etcmeus:

— yMeHHE OCYIIEeCTBIATh NOUCK HHMOPMAIVH;

— yMEHHE MCIIOIb30BaTh CPEIACTBa MHGOPMAI[MOHHBIX M KOMMYHHUKAI[HOHHBIX
TEXHOJIOTHI1 1JIs pelIeHHs KOMMYHUKATUBHBIX, [I03HaBATE/ILHBIX M TBOPYECKHX 3a/1a4,

— yMEHHE OPHEHTHPOBATHCS B pa3HOOOpa3uu CIIOCOOOB pelleHus 3a1ady,

— yYMEHHE OCYIIeCTBISATh aHalu3 OOBEKTOB C BBIJEIIEHHEM CYIIECTBEHHBIX H
HECYIIECTBEHHBIX IIPU3HAKOB;

— yMeHHE IIPOBOUTh CPaBHEHUE, KJIACCH(DUKALIUIO II0 3aJaHHBIM KPUTEPHUSM;

— YMEHHE CTPOMTH JOTHUECKUE PacCyXIeHUs B HopMe CBA3U IPOCTHIX CYXKIACHHM
06 o0BexTe;

— YMEHHE yCTaHaBJIHBATh aHAIOTUH, IPUIHMHHO-CIIE[CTBEHHBIE CBSI3H,

— yMEHHE CHHTE3UpOBaTh, COCTAaBIATh LE€JI0€ M3 YacTed, B TOM YHCIIE
CaMOCTOSTENEHOE JOCTPAaUBaHKUE C BOCIIOJHEHHUEM HEAOCTAIOIIUX KOMIIOHEHTOB,;

— yMeHHe BHIOMpaThb OCHOBAHMS M KpPUTEPUU M CpaBHEHHS, CEpUalluH,
KIaccuHKaUK 00BEKTOB;

KommyruxamugHvle yHusepcanvivle yuyebHovle 0Oetucmeus:



— yMeHHe apryMeHTHUpPOBaTh CBOK TOYKY 3peHUs Ha BHIOOD OCHOBaHUM u
KpUTEPUEB 1P BBIIEICHUH IIPU3HAKOB, CPaBHEHUH U KIacCH(UKaUU 00BEeKTOB;

— yMEeHHe BBICJIyIINBaTh COOECEHUKA U BECTH JHAJIOT;

— CHOCOOHOCTh TPU3HABATh BO3MOMXKHOCTB CYIIECTBOBAHMS PA3JIMYHBIX TOYEK
3pEeHUs U [IpaBa KaXa0ro UMETh CBOE MHEHHE,

— YMeHHe IUIaHHPOBATh yueOHOE COTPYAHUYIECTBO C [1€1aroroM U CBEPCTHUKAMH:
OTIPEeNATh LieJid, OYHKIHH YIaCTHHKOB, CIIOCOOB! B3aHMOI€HCTBHS;

— yMEHHEe OCYIIECTBJIATH IIOCTAHOBKY BOIIPOCOB B XOAE€ HHHUIMATHBHOIO
COTPYAHHYECTBA IIPH ITOKCKe U cOope HH(DOPMAIHH;

— yMeHHe paspellaTh KOH(IHUKTHI, OCYLIECTBIATh BBIABICHHE, HACHTHOHKALUIO
poOJIeMbl, TIOUCK M OLIEHKY aJIbTepPHATHBHBIX CIIOCO00B paspelleHHs KOH(IHKTA,
IIPUHSATHUE PEIICHHS U €r0 Pean3aliis; -

— yMEHHEe C JOCTaTOYHOH ITOJIHOTOM M TOYHOCTBIO BBIPAKATH CBOM MBICIH B
COOTBETCTBUH C 33ja4aMHM U yCIIOBUIMHU KOMMYHHKAIUH,

— BJIaJieHHe MOHOJIOTHYECKOH U THaIoruueckoil popMaMu peyH.

KoMITeTeHTHOCTHEIN TTOAX0[T pealld3alliy IPOrpaMMBl II03BOJIAET OCYIIECTBUTE
dopmupoBanne y o6ydaiomerocs KakK JIMYHOCTHBIX, TaKk M IPO(ecCHOHAILHO-
OpHEHTHPOBAHHBIX KOMIIETEHIIMH depe3 MCHONb3yeMble (OPMBI M METOMEI
oOy4eHMs,, HalleIeHHOCTb Ha IIPAaKTHYECKHE pe3yILTaTEl.

B nporecce 06yuenvs Mo mporpaMMe y o0ydaromerocst GopMUpyrOTCs:
yHHBepca/ibHble koMmneTeHunH (SoftSkills):
— yMmenwe paboTate B KomaHze: pabora B o0meM pHTME, 3()eKTHBHOE
pacupezeneHue 3a1ad U Jp.;
— yYMEHHE OPHEHTHpPOBAThCS B MH(OPMAIIMOHHOM IPOCTPAaHCTBE, NPOIYKTHBHO
HCII0JIL30BaTh HAYYHYIO JIUTEPATypPy A IOUCKA CJIOKHBIX pEIeHHH,
— yMEHHEe CTaBHUTh BOIPOCHI, CBSI3aHHbIE C TEMOI IIPOeKTa, BEIOMpaTh Haubonee
3 PEeKTUBHEIE PEIIEHUS 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUH;
— TpOSIBIEHHEe II03HABATEIbHOM JIeATEIBHOCTH, TBOPYECKOHM HHHIIHATHBEIL,
CaMOCTOSATEILHOCTH;
— CII0COOHOCTE TBOPUYECKHU pelllaTh II0CTABJICHHBIE 3a1a4H;
— TOTOBHOCTE H CIIOCOOHOCTH K IIPUMEHEHHIO TEOpPeTHYeCKUX 3HAHHWM II0
OHMOJIOTHH, SKOJIOTHH, GU3HKe JJIs1 PeIIeHNs 3a/1a4 B peaJbHOM MHPE;
— CcIOCOOHOCTh IPaBWIBHO OPraHW30BBEIBaTH pabodee MECTO M BpeMs A
JIOCTIDKEHHUS IIOCTaBICHHBIX IIEJIEH;
npeaMernsbie pe3yabTaThl (HardSKkills):
o0yuJaroliecs JOIDKHEI 3HaAHb:
— npaBuna GE30NACHOTO II0JB30BAHHA MHCTPYMEHTaMH H 000pyIoBaHHeM,
npasuiia paboThl B 1abopaTopyu U ¢ GMoMaTepraIaMy,
— 060py/10BaHME ¥ HHCTPYMEHTH! 6HOIOTHYECKOM 1abopaTopry;
—  ONpeneNATh KOHIEHTPALHIO PACTBOPA C HOMOMIBIO CIIEKTPOPOTOMETPHISCKUX
OIlpe/leJICHUH;
—  0coOEHHOCTH CTPOEHHUS TKaHeH, OpraHOB U CHCTEM OPraHOB PaCTUTEIBHBIX U
"KUBOTHBIX OpPraHU3MOB;
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— OCHOBHEBIE JXHM3HEHHBIE (YHKIIMH PACTUTENbHBIX H JKMBOTHBEIX OpPraHM3MOB
(mUTaHWe ¥ NHMINEBapeHWe, JhIXaHHe, [epeMelleHHe BElIeCTB, BIICIEHHE, 0OMeH
BEIIIECTB, ABMKEHNUE, PErYISLNI ¥ KOOPIUHAIINS, Pa3MHOXKEHHUE, POCT H Pa3BUTHE);

— 0COOEHHOCTH YIPABICHHS B PAa3MHYHBIX KHUBBIX CACTEMAxX, OT KIETOYHOTO 10
HKOCHUCTEMHOI'0 YPOBHEI;
— OCHOBHBIE MPUHIIHUIILI PAOOTHI ¢ MUKPOCKOIIOM,;

— MeToas! paboTel ¢ HabopaMy AIKOMOHUTOPHHIA;

— MeTonsl paboTsl ¢ HAOOpaMH Mo U3YIEHHIO OMOCHTHAIOB;

— MHorooOpasue CTpPOEHHE I[BETKOB, MX 3Hau€HHME B OJKM3HH YeEJOBEKa H
JKUBOTHBIX;

— METO/BI U CIIOCOOBI BBIPAIIHBAHKSA PACTCHUH H COPTOMCIBITAHUS CEMSH,

— OTJMYMS MHOTOKJETOYHBIX JXKHBOTHBIX OT OJHOKJETOUHBIX M HX 3HA4YeHHE B
*KU3HH YEJIOBEKA; '

— OCHOBBI (PM3HOJIOTHH PACTEHUH U )KMBOTHBIX.

B pesyneTare 0CBOSHHS POrpaMMBl, oOydaroluecs J0/DKHBL yMens:

— co0monaTh TEXHUKY 0e30I1aCHOCTH B 1aO0paTOpHH, IIPH MOJIEBEIX BBIXOJAX;

— COCTaBHUTB IIJIaH IIPOEKTa, BKJIFOYas: BEIOOP TEMBI, aHAIN3 IPEMETHON 0071aCcTH,
pa3bueHue 3a/1a4y Ha [10/]3a]a4H;

— HCIIONB30BaTh OCHOBHBIE aITOPUTMUYECKIe KOHCTPYKIUH [l PEIIeHNs 3a1a4,

— IJIAQHUPOBATh OKCIIEPUMEHT; WKCIIONb30BaTh MAaTEMaTHUECKHE METOABI I
aHAIN3a JaHHBIX; '

- pacro3HaBaTh OPraHOMIb! KIETKY;

— y3HaBaTh OCHOBHBIE OPMEI IIBETKOBOI'O PAaCTEHHS;

~ pacro3HaBaTh OPTaHbl M CUCTEMBI OPIaHOB H3yYEHHBIX OPraHHU3MOB;

— COCTaBJIATH IIPOCTEHIINe 1INy IUTaHMS;

—  OCYIIECTBJIATH PA3MHOXKEHHE KOMHATHBIX PACTEHHN BEr€TaTUBHBIM CIIOCOO0OM;

— TIOJB30BaThCS MUKPOCKOIIOM, TOTOBUTh MUKPOIIPENIAPATEHI;

— IIOJIB30BATHCS CIEKTPO(YOTOMETPOM;

— TPUMEHSATH MOTyYeHHbIe 3HAHUS B IPAKTUUECKOHN ESATENbHOCTH;

— IOATOTOBUTH OTYET O MPOjeTaHHoH paboTe, myOIMYHO BBICTYIIUTE C JOKIAI0M.
B pesynbrare 0cBOCHHS MPOTPaMMBbl, 00yHarOIIKUECs TOIKHBI 61A0€Hb:

— HaBBIKaMH paboTHI C KUBBIMH 00BEKTAMH;

— HaBbIKaMu paboThl ¢ 060pyIOBaHHEM B J1a0OpaTOPHH;

— HaBHIKAMH [IPEMEHEHHUS [TU(MPOBBIX TEXHOIOTHH U UX UHTErpaLluy B paboTy ¢
YKUBBIMHU CHCTEMaMHU.

MoHuTOpHHI 00pa3oBaTe/lbHBIX Pe3yJabTaTOB
CucreMa OTCIIEKMBaHUSA, KOHTPOJIS X OLIEHKH Pe3yJIbTATOB 00YUYEHUs 110 JaHHOMH
MporpaMmMe UMeEeT TPH OCHOBHBIX KPUTEPHS:
= HAJEeKHOCTh 3HaHMM M YMEHUH — TIpeflojiaraeT yCBOEHHE
TEPMHHOJIOTHH, CIIOCOO0B M HAYYHBIX METOLOB MCCIIEIOBAHUS JKHUBBIX CUCTEM;
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= C(hOPMHPOBAaHHOCTh JIMYHOCTHBIX KAa4eCTB — ONpEAeNAeTcs Kak
COBOK}/HHOCTB LIEHHOCTHBIX OpHEHTalldii B cdepe OXpaHbl NPHUPOABl W 3aIKUTHI
OKPYKarOLEH Cpelbl U pallOHAIBHOTO TIPUPOI0II0IH30BAHMS;

- TOTOBHOCTE K ITPOIOJDKEHHUIO 00y4eH s B 0011aCTH OHONOrHIECKUX HAYK—
ONIpeNeNIAeTCs KAk OCO3HAaHHBIM BbIOOp Gollee BBHICOKOTO YpPOBHS OCBOSHHS
BBIOPAHHOTO BH/Id JEATEIBHOCTH, TOTOBHOCTh K COPEBHOBATENLHOW M ITyGIIHYHOIN
JEATEIBHOCTH.

Cuoco0bl onpeaenennsi pe3yJbTATHBHOCTH PeaTH3alHK NPOrpaMMbl H
(GopMBI I0JBEICHHS HTOTOB PeaJH3alHH NPOrpaMMbl

B npormecce 00y4yeHus MpoBOAsTCS pa3Hble BB KOHTPOJISA PE3yIbTaATHBHOCTH
YCBOEHUS IIPOTPaMMHOT0 MaTepHaa.

Texkymuii KOHTPOJbL NPOBOIMUTCS HA 3aHITHAX B BHAE HaOIOOEHUS 3a
yclmexaMd KakIoro oOydaroIlerocs, IIpoLEeccOM (OPMUPOBaHMUS KOMIIETEHIIHIA.
Texywmuii KOHTPOJIb yCIIEBa€MOCTH HOCUT OE30TMETOYHBIN XapaKTep M CIYXKMT I
OIIpEAeICHHUA IIeNarornIeCKux IPUEMOB U METOA0B 7151 HHAUBUIYAIBHOIO TTOAX0/1a K
KaXJI0My 00ydaromeMycsi, KOppPeKTUPOBKH ITaHa paboTEI ¢ TPYIIIO,

Ilepuoauyecku (MPOMEKYTOUHBIH) KOHTPOJIb IIPOBOIMTCS IO OKOHYAHHU
U3yYeHHs] KaXI0H TeMBl B BHUIE KOHKYPCOB WM TPEACTABICHHSA NPaKTHYECKUX
pe3ynbTaTOB  BBIIOJHEHHMA 3adaHWi. KOHKpeTHble IIpOBEpOYHBIE  3alaHuUA
pazpabaTeiBaeT IEAaror C yY4eTOM BO3MOXHOCTH IIPOBEAECHHS IIPOMEXYTOYHOTO
aHaju3a Iporecca (OPMHPOBaHUS KOoMIeTeHUuH. Ilepuogmdeckuii KOHTPOIB
IPOBOOMUTCS B BHAE IIENarorMuyecKoro aHajlu3a pe3ynbTaToB aHKETUPOBAaHHS,
TECTHPOBAHUsA, 3a4€TOB, OIPOCOB, BBIIOJIHEHUs OOYYaIOIIMMHCI AUATHOCTUYECKHUX
3a[aHui, yJacTUsA oOydarolIXCsl B MEPOIPUATHAX (BHKTOPHUHAX, COPEBHOBAHMSIX).
AKTUBHOCTH 00YYaroIMXcsl Ha 3aHATHSAX U T.IL.

IIpoMexyTouHas aTTecTalus He TUIaHUPYeTCs.

HroroBbiii KOHTPOJIbL IIPOBOOUTCS B BHAE IIEHArOTHYECKOr0 aHAIM3a
pe3ynbTaTOB BBINONHEHHS O0Y4arollMMUCS OUATHOCTHYECKUX 3aJaHWif, yJacTHAd
00yJaroIIXCsl B MEPONIPHATHIX (BUKTOPHUHAX, COPEBHOBAHHSX), 3aIlIUTEI IIPOEKTOB,
peleHys 3a1a4 [MOMCKOBOro Xapakrepa. Mroru peanusanuy nporpaMMsl ITIOABOISTCS B
BHJI€ WTOTOBOM aTTeCTAllMd ITyTeM 3allUThl WHAMBUAYAIBHOTO HIM TPYIIIOBOTO
IIPOEKTa B BUIE MyOIMYHOTO BBICTYIUIEHUS C AEMOHCTpallMel mpoeKTHOH paboTel. B
Ipolecce IPOBEAEHUS UTOrOBOM aTTeCTalld OLIEHUBAeTCs pe3ylIbTaTHUBHOCTD
OCBOEHHS IIPOIPaMMBEI.

Kputepuu oneHuBaHus nmpuBeaeHs! B Tabnunax 1,2,3.

Ta6muma 1
Kpurepun onennBanusi cpopMHpPOBAHHOCTH KOMIETeHIUIA
SoftSkills u HardSkills
YpoBeHB OnucaHue N0BeIeHYECKHX IIPOSIBICHUH
1 ypoBeHs - OOyuaromuiics He BIaJeeT HaBBIKOM, HE IIOHHMAET €ro
HEJOCTATOYHBIN | BAJKHOCTH, HE IBITAETCS €TI0 IPUMEHATh U Pa3BUBATH.
2 ypOBEHBb — OG6yuaroImuiics HaXOMMUTCS B IIPOLECCE OCBOCHMs JaHHOIO
pasBHBArOINMics | HaBelka. OOyuaromuiics IOHMMAaeT Ba)KHOCTh OCBOCHHS
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HABBIKOB, OJJHAKO He Bceraa 3¢ (eKTUBHO INPHUMEHSET €ro B

TIIPaKTHKE.
3 ypoBeHb — O6y4aroIuUicst OIHOCTBIO OCBOMII IaHHBIH HABBIK.
OTIBITHBIH O6yygaromuiicss 3¢(QeKTHBHO IPUMEHSET HABBIK BO BCEX
[I0JIb30BaTeNb | CTAHOAPTHBIX, TUIIOBBIX CUTYaIIIIX.
4 ypOBEHb — Oco60 BLICOKAsS CTENIeHb Pa3BUTHs HaBBIKA.

npoxBuHyThii | OOydatomuiica  cmocoOeH — NPUMEHATh  HABBIK B
TI0JIB30BaTENb HeCTAaHIAPTHBIX CHUTYallWsX WM CHTYallUAX IMOBBIIICHHOH

CJIOKHOCTH.
5 ypoBeHb — YpoBeHs pa3BHTHs HaBBIKa, IIPM KOTOPOM O0O0ydaroluics
MacTepCcTBO CTAaHOBHTCS ABTOPHTETOM H  JKCIEPTOM B  cpexe

cBepcTHHKOB. OOyuaromuiics  crnocobeH — IepenaBaTh
OCTaJIBLHBIM HE0OXOnMMBbIE 3HAHUS U HaBBIKU JJI OCBOCHHUA
¥ Pa3BUTHUS JaHHOTIO HaBBIKA.

Tabnuua 2
Kputepuu oueHHBaHHS IPOEKTA
Kpurepuii Baimsr
(ot 0 10 3)
Onenka npeacTaBjieHHOH paboThl: (Tema)
ObocHoBaHue BeiGopa |1 — He OBUIO O0OOCHOBaHMS TEMBI, LENb
TEMBIL. cOpMyTHPOBaHA HEYETKO, TEMa PacKphITa He
CoOTBETCTBHE COIEPIKAHUS | TOITHOCTBIO
chopMyIUpOBaHHOH TeMme, |2 — Ob1 000CHOBaH BEIOOp TEMBI, IeNb
[OCTAaBIEHHBIM leJIAM | | chopMysIHpoBaHa HEYETKO, TEMA PacKphITa He
3amagam. ITOJIHOCTBIO
' 3 — 6eu10 OOOCHOBaHME BbIOOpA TEMBI, IIENB
copMyIHpOBaHa B COOTBETCTBHH C TEMOH, TEMa
pPacKphITa IOJTHOCTBIO
Pednexcus. (0 — HET BLIBOOB
Bragenue peduexcueii; 1 — BEIBOZBI 10 paboTe MPECTaBIEHB! HEIIOIHO
COLMAIBHOE ¥ TIPUKIIATHOE | 2 — BBIBOJBI IIOJHOCTBIO COOTBETCTBYIOT TeMe U
3HAYEHHE MOIYy4EHHBIX 11eTH paboTh

pe3ynbTaToB (A yero?
geMy Hay4JMIUCh?),

BBIBOJIBI
O1eHKA BBICTYIJIEHHS YYaCTHHKOB:
KagectBo myOIMYHOTO | 1 — y4aCTHHUK YMTAET TEKCT
BBICTYIIEHHMs,  BIaJieHHe |2 — yYacTHHK J[OIIyCKaeT peydeBble U
MaTepHajloM rpaMMaTHYeCcKue OLIUOKH

3 — peyb ydacTHMKa TIPaMOTHas H
6e30mmboYHast, XOPOIIO BlageeT MaTepHaloM

KadecTBO MpencTaBieHHUs | | — yYACTHUKU IPEACTABIISIOT IPOAYKT
POAYKTa IPOEKTa. 2 — OpUI'MHATIBHOCTD NPEACTaBIECHHUS IPOIYKTa
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3'—OpHFHHaHBHOCTBHpeHCTaBHGHHHIIKaquTBO
BBIITOJIHCHHUA TTPOOYKTA

JOKJIaJdHKa

5. | YMeHue BeCTH TUCKYCCHIO, | 1| — He yMeeT BECTH AUCKYCCHIO, ciabo Biaaaeer
KOPPEKTHO 3all{IIaTh CBOH | MATEPHUAIIOM
WU, 3Py AALIHS 2 — YyYacTHHK WCHBITBIBAET 3aTPyAHCHUS B

YMEHUH OTBEYaTb Ha BOIPOCHl KOMUCCHH WU
CaylIaTesen

3 — YYacCTHHK yMeeT BeCTH IHUCKYCCHIO.
JloKazaTeNnbHO W KOPPEKTHO 3alUINAeT CBOH
Uuen

6. | JIomOIHUTENEHEIE OaUTBI 0-3

Kpure

Tabnuna 3
DHH OLIEHHBAHHUSI YPOBHSA 0CBOEHHS IPOrPaMMblI

YPOBHU OCBOECHHUA
IPOrpaMMBI

Pesynwrar

Bricokuit ypoBeHb
OCBOEHHUS
[IPOTPaMMBI

Ob6yuarommuecs JeMOHCTPUPYIOT BEICOKYIO 3aMHTEPECOBAHHOCTD
B y4yeOHOW, IO3HABAaTEIBHOM M TBOPYECKOH JIEATENBHOCTH,
COCTaBIAIOIIEH cojepxaHue mporpamMmel. Ha uTOroBoM
TECTHPOBAaHUH IOKA3bIBAIOT OTIUYHOE 3HAHHE TEOPETUYECKOIO
MaTepuajia, MPakTHIecKoe IPUMEHEHNEe 3HaHHH BOILIOINAETCS B
Ka4eCTBEHHBIN IIPOAYKT

Cpennuii ypoBeHb
OCBOEHHUS
IPOTPaMMEL

O6yu4aromuecs JEMOHCTPUPYIOT JIOCTaTOYHYIO
3aHHTEPECOBAHHOCTD B YUeOHOH, M03HaBaTEIbHOMN B TBOPYECKOH
IEesATeIbHOCTH, COCTaBJIAIOINeH copeprkanue nporpamMmel. Ha
WUTOTOBOM TECTUPOBAHWM IIOKA3BIBAIOT XOpollee 3HAHHE
TEOPETHYECKOr0 MaTepuaa, IpakTHIeCKoe MIPUMEHEHHE 3HaHUH
BOIUIOIIAETCS B NPOAYKT, TpeOYyIOIUHA HE3HAYMTEIbLHOU
Io0paboTKH

Huzkuli ypoBeHb
OCBOCHHSA
MIPOTPaMMBbI

OO6yuarouecs IEeMOHCTPUPYIOT HU3KU YpOBEHb
3aHHTEPECOBAHHOCTH B yueOHOM, 103HABAaTEIbHOM ¥ TBOPYECKOM
IesSTeNLHOCTH, COCTaBIIONIEeH coaepikaHue IporpaMmsl. Ha
WTOTOBOM TECTHPOBAHWM ITOKA3bIBAlOT HEJOCTATOYHOE 3HAHHE
TEOPETHYECKOr0  MaTepuana, IIpakThdeckas pabora He
COOTBETCTBYET TPeOOBAHUAM
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2. Coaep:kaHue NporpaMmsl

2.1 IlepBnlii rog o0y4enus

2.1.1 YYEBHBIU IIAH
AONOJHHTEILHOH 001e00pa3oBaTeIbHOH 001epa3BHBAIOIIEH IPOrpaMMBbI
«’KuBble cucrembl. 1 ypoBeHb»

No Ha3zBanue pazzena, MOLYJIs, TEMBI KonuyecTBo 4acoB
n/n Bcero | Teopus | IlpakTHKa
Texuuka 6e30macHOCTU B 1aD0OPaTOPHH U
1. | moneBbIX BBIXOZAX, IPH paboTa C “ 2 2
Onoo0BEKTaMHU
? Ycnexu coBpeMeHHOM OMOIOTHH U 9KOJIOTHH. 10 ? Q
" | bassl nanHbIx. McTopus
3 ’Kusbie cucteMbl. CBOHCTBA H YPOBHHU 24 4 20
OpraHM3aIlMH U METOJIBI X U3Y4EHHUS.
4. | CnextpodoToMeTpust 6 2 4
5. | YupaBneHue B XMBBIX CHCTeMaXx (pacTeHus) 20 9 11
6. | YnpaBneHue B )KUBBIX CHCTEMaX (PKMBOTHEIE) 12 4 8
7. | OcHOBBI ypOaHUCTUKHU, CUTH()EPMEPCTBO 4 3 1
g OcHOBBEI MHKPOOHOIOTHH, MUKPOOHBIH 10 9 ?
" | TOIUIMBHBIA 3J1eMeHT. Y criexu OHOTeXHOIOTHU
9. Coznganune MmoTuBauu. [TocTanoBKa MPOEKTHOR 4 0 4
3a1a4yu
0. HCCJ’[GJIOBEIHHG HAYYHBIX ITyOJIMKALMH 110 TeMe 9 0 ’
TIPOEKTHO# 3a1a4u
11 Pa3zpabotka miaHa pelieHus IpOeKTHOH 3a1auH, g 1 v
JOeKOMITO3UIHSL 33124
12. | DKcKypcHs B IPHPOy/Ha IPOU3BOICTBO o 0 4
[TpaxTiueckas pearu3aliis IPOeKTHOMH
13. | (xeiicoBoif) 3aauu, B TOM YMCIIE, C 30 0 30
MCIIOJIE30BaHNEM JTUCTAHIIMOHHBIX TEXHOJIOTHUH
ITy6nudHas 3amuTa IpoeKTOB U (UITH) ydacTue
14. | B hhMHATBHBIX dTanaX MeXpPEeruoHaAIbHEBIX U 6 0 6
BCEPOCCUHCKUX KOHKYPCOB
HUTOI'O | 144 29 115
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2.1.2 YYEBHO-TEMATHYECKHWH ILIAH
JOMOJIHHTEIbHOI 001e00pa3oBaTe/ibHON 001Iepa3BHBAIONIEH TPOrPaAMMBI
«/KuBble cucremMsl. 1 ypoBeHb»

Ne HanmMenoBanue pazgena, moayns, |Kom-Bo Ll 'ﬂ:[cne ®opma
- TEMBI 9acoB, | TeOpHs PaK | arrecrannm/
/1 THKa
BCEr0 KOHTPOJIA
TexHuka Ge30nacHOCTH B
1. |1abopaTopHH H MOJIEBBIX BHIX0JAX, 4 2 2
npH pabora ¢ 6H000bEKTAMH
Texuuka 6ezonacHoctu. TpeboBanus,
IpeabsBsieMble K 00yJyarolumMest IIpu OTBeTEI geTeil B
1.1. |pabore B 6uonaboparopuu. IIpasuna 2 1 1 |mpouecce
Ge3omacHoCTH IIpU paboTe ¢ auajora
obopymoBaHHEM (MUKPOCKOIIBI U T.J.)
XuMuyeckas 1nocyza. 3HaKOMCTBO €
1.2 |cucTeMOU OUCTAHITHOHHOTO 00ydYeHUs 2 1 1 e
HBIE 3a/1aHUS
U PETUCTpalyisl B CUCTEME
2 Ycnexu coBpeMeHHOH OHOJIOTHH H 10 2 S
" |akoqorun. basel nanupix. UcTopus
Omnpenenenue HHPOPMALUOHHOTO
51 |mOmS AA 00IIeHus. 3HAKOMCTBO C ’ 0 ’
" |cucTeMOH AUCTaHI[MOHHOTO O0yUeHHMs
Y PETHCTPAIMS B CHCTEME
5 |YCIex# COBpEMEHHOM GHOTOTHH 1 5 9 0 WupuBuayais-
"™ |sxonoruu. bassl nannsix. Mctopus HbIE 3a1aHUs
73 [udpoBoit 1rkOe3, TEXHOIOTHYECKUAN 4 0 4  |OtBeTHl neTen
JUKTaHT
Kugnie cuctembl. CBolicTBa H
3. |ypoBHH OpraHuU3allH{d H MeTOJbI HX 24 4 20
H3Y4YeHHs.
3.1. |H3ydeHue cTpOeHHS KIETOK 2 2 0 AR
HBIE 3a/1aHUS
39 Knerounslit ypoBeHb (KiIeTKa ) 0 ’ IIpakTHyeckas
" |pacTeHus) pabora
33 KrneTouHslit ypoBeHB (KIETKU ’ 0 ) JlabopatopHast
™" |’KUBOTHBIX) pabota
34 [TpokapHOTEI B METOABI X 5 5 0 Wunusuayans-
" |HccnenoBaHUS HbIE 3alaHUS
35 HccnemoBaHue CTPOEHUS KIETOK ’ 0 ) JlabopaTopHas
" |mpoxapHoT pabota
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JTHK u PHK — MonekynsapHbie

[IpakTuueckas

3.6. 2 2
HOCHTeIH HH(POPMALUK KIETKH paboTta
3.7 MuTo3 1 Meli03: IIOHATHE, haskbl, ’ ) IIpakTryeckas
" |oTamuMs pabota
3.8 OpraHu3MeHHBIN YPOBEHb 5 5 [IpakTuueckas
"' |opraEuzaly ¥ METOIBI €I0 H3YYCHHUS paboTta
3.9 DKoCHCTEMHBIH YpOBEHb (II0OYBEHHAS 5 ” IIpakTHueckas
" |cpena) pabora
3.10 DKOCHCTEMHBIN YPOBEHb (BO3IYX) , ) [IpaxTudeckas
o pabora
311 DKOCHCTEMHBIN YpOBEHb (BOJHAS ) ) ITpakTuueckas
"7 |cpena) pabota
HccnemoBaHue MpUCIIOCOOIEHHOCTH IIpaxTuyeckas
312 OpraHHU3MOB K cpejie OOUTaHHs. 5 5 pabota
7" |AkcenepaTop HHXEHEPHBIX IIPOEKTOB.
Upest |
4. |Coektpodoromerpus 6 4
41 CymHoCcTh CieKTpo(hOTOMETPHUH. 4 3 [IpakTugeckoe
""" |MeTo[bI CIIEeKTPaIbHOIO aHAJIA3a 3aJaHue
[TpaxTudeckas pabota [TpakTH4eckoe
«CnexTpodoToMeTpruuecKoe 3alaHue
4.2. |ompenercHHE COCTaBa v o) 1
KOJIMIECTBEHHOI'0 COACPKaHUs
BeIlleCTBa»
YnpaBieHue B :KHBbIX CHCTEMAaX
5. 20 11
(pacTeHusn)
5.1. |LapcTtBO pacTeHHs 2 1 IpaxTHyeckoe
3a/laHue
PacTenue — e1uHBIA OPraHu3M. UnpuBugyans-
5.2. |llepemereHue BEIIECTB B PaCTEHUSIX. 2 1 |HbIe 3aMaHus
Omnrorenes
3 bronorudecku akTUBHEIE BELIECTBA JlabopaTopHas
R (ropMOHBI ¥ UX (YHKIIUH) 2 2 paboTta
5.4. |IlouBeHHOE IUTAHHME PACTEHUHU 2 2 Hpaxrireckas
pabora
5.5. |LIBet u 3amax pacTeHHi1 2 2 s
pabota
56 [Texas ) 0 OTtBeTsI geTeil B

mpoiecce paboTHl
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57 IIpopacTtanue ceMsH, pa3MHOXKEHHE [Ipaktrueckas
" |pacTeHuil (¢puznonOrUYECcKIe acIIeKThI) 2 pabora
5.8. |Pa3MHOXeHHe pacTeHHH 2 UrneTe fenell 5
rporecce paboTel
5.9. |OcHOBHBIE OT/JENBI PACTEHHI 2 A
€ 3aJaHu
5.10. |CemMeHnHbIe pacTeHUS 2 OIBTH AeTed B
npoiecce paboThI
6 YnpaBiieHHe B JKHBBIX CHCTEMax 12
" |(uBOTHBIE)
6.1 OnHOKJIETOYHEIE ) WunuBunyans-
HBI€ 3aJJaHus
MHOroKk/eTo4HbIe IIpakTiyeckas
6.2. 2 pabota, pabora B
rpynmnax
6.3, Kracc ManomeTHHKOBEIE ) IIpaxTideckoe
3a/laHHe
IIpaxkTuyeckas
6.4. |Tun uneHmcroHoOTHE 2 paborta, pabora B
rpynmnax
OOpaTHast CBA3b B )KUBBIX CHCTEMAX. [IpakTuyeckas
Perynauus no oTKIOHEHWIO U pabora, pabora B
BO3MyIIeHHUI0. [looxuTenbHas u ) rpyImax
6. oTpHLaTenbHas oOpaTHast CBS3b.
N3yuenue 6nocurnanos. CeHCOpHBIE
CHCTEMBI
DBOJIIOIMSA CUCTEM PEryJISLMH, TUIIEI Wunusupnyans-
6. |PeryTSALHH Y MHOTOKIETOYHEIX 5 HbIE 3a/1aHuUs
" |’KHUBOTHEIX. PednexTopHas u
ryMopajbHasl.
5 OcHOBBI YpOAHHCTHKH, 4
' |cuTHdepMepcTBO
71 VYpabanucTika — Hayka 0 TOPOJCKHX 5 OTBeTHl HeTel B
" |3KocHcTeMax rporiecce paboTel
CurudepmepctBo. BoamoxkHoCcTH 1 "
7.2. |momxonbl. ASpOIIOHHKA U 2 HARBHT AL
HBbIE 3a/{aHUs
TUIPOTIOHHUKA
OcHoBbI MUKPOOHOJIOTHH,
8. |MuKpOOGHBI TONJIUBHBIN 3JIEMEHT. 10

Yenexu OHOTEXHOJOTHH
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Venexu 6roTexHooru. [IpogyKTel

OTBeTHI geTel B

8.1. 2 0 |mpouecce
GUOTEXHOJIOTHYECKOI'0 CHHTE3a
nuanora
8.2 Mertoms!l HcCIeI0BaHUs 4 4 WuauBuyans-
" |MHKpOOpPraHHU3MOB HBIE 3a0aHusA
o " ['pynmnosas
8.3. |MuxpoOHBIH TOIIMBHBIA 3JIEMEHT 4 4 Py
paboTa
9 Coznanue MoTuBanuu. [locraHoBKa 4 4
*  |mpoeKTHOM 3a1a4H
@®opMyIHPOBKA IIPOOIEMEL, OTBeTHI meTeil B
9.1. |oOcyxaeHue CyNECTBYIOIUX 4 4  |mpouecce
croco00B €€ pelIeHus ouajiora
HeccnenoBanue HaAyYHBIX
10. |oyGauMkanuii Mo TeMe MPOEKTHOM 2 2
3a/1a4H.
ITouck ¥ aHAU3 aKTyaJlbHOH HAy4YHO-
TEeXHHYEeCKOH HH(QOPMAIUH.
WunuBuyaib-
10.1. |AganuTHYeckas OesSTeIbHOCTh K 2 2 AMBHIY
HBIE 3a/IaHUs
cUcTeMaTH3aIys UHQOPMALIH U3
OTKPBITBIX HCTOYHHKOB
Pa3paforka miana peumeHHst
11. |mpoekTHOM 3aAa4H, JeKOMIIO3HIHSA 8 7
3aga4u
OcCHOBHBIE KOMITOHEHTBI )KU3HEHHOTO
1iKIIa npoekTa. [ [nanuposanue
{11, |HPOeKTa. ITocTaHoBKa LielH ¥ 3a7a4, ’ 1 OTBeTh! AeTei B
" |BBIOOP METOIOB, ONIPEIEIEHHE mpoliecce paboTel
O)KHIaeMBIX PE3yNbTAaTOB U IIPOJYKTA
MIPOEKTa
KonTponeHoe
11.2. ([IpoexTHpoBaHNE IKCIIEPUMEHTA 2 2 P
yIpaKHEHUE
BzaunmoorieHka
Peanuzarus naHa UCCIeN0BaHUA HIIH
11.3. 2 2  |obyuaromumcs
TIOCTaHOBKA IKCIIEPUMEHTA.
pabort Ipyr Apyra
11.4 AxcenepaTop HH)XEHEPHBIX IPOEKTOB. ’ ) PesynpTaTs!
" |Mogpens DKCIIEpMEHTA
12 JKCcKypcus B IpHpoay/Ha 4 4
" |mpou3BOACTBO
KC
12,1, [PXCKYPCHA B IPHPOLLY 2 2 |DKcKypeus
12.2. |OKCcKypcus Ha IPOU3BOIACTBO 2 2 |Dxckypeus
IIpakTHYyeckas peaaH3alnus Nuausuayans-
13. P P " 30 30 [0 TAMBRAY

NPOEKTHOI (KelicoBoii) 3a1a4H, B

HbBIEe 3aJaHUs
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TOM YHCJIE, C HCIIOJIB30BAHHEM
AHCTAHIHOHHBIX TEXHOJIOTHH

14.

IIybnu4yHas 3a1HTa NPOEKTOB H
(nam) yyacTHe B (PHHAJBHBIX 3TANax
MeKperHoHaJIbHbIX H
BCEPOCCHIHCKHX KOHKYPCOB

14.1.

[ToaroToBKa Ipe3eHTALIUK U TEKCTa
TIpe3eHTaluy AJIs ITyOJIMYHOM 3alHUThI
IIPOEKTa

Nunusunyans-
HBIE 3a/1aHUs

14.2.

VYyactre B COPEBHOBATEIIBHOMI
OEeATEeNbHOCTH, B T.4., HA
BceepoccuiickoM ypoBHE

Nupusunyans-
HbI€ 3aJlaHUs

14.3

AxcenepaTop HHXXEHEPHBIX IIPOEKTOB.
JeficTBYFOIMI IPOTOTHUII. Y 4acTHE B

My OIMYHOM 3aIUTe WX Ipe3eHTalliH
MIPOEKTa

IIpesenTanus
IIPOEKTa

Hroro

144 29 115

2.1.3 COIEPXXKAHUE 3AHATHUA
MO JOMOJIHUTENLHOH 0011e00pa3oBaTe/IbHOI 001epa3BHBaromei nporpamme
«Kupble cucTtembl. 1 ypoBeHb»

peabsBiseMble K
obyuaromumMcs rpu pabdbote
B Omonaboparopuu. 2
[TpaBuna 6e30MacHOCTH IIPH
paGote ¢ 060pyI0BaHHEM
(MHKPOCKOTIBI U T.J.)

Koi-
Ne HaumenoBaHue paznena, BO
n/m MOJLYJISI, TEMBI JacoB, ConeprxaHue 3aHATUN
BCEro
1. Texnuka
0e30macHOCTH B
JabopaToOpHH H
MoJieBbIX BbLIX0JaX, 4
npu pabdora ¢
0HOo00BeKTAMH
1.1 | Texuuka 6e30I1aCHOCTH. OOyyaromuecs: y3HarOT, 4TO TaKOe
TpeboBanus, JKuBbIe cucTEMBI, Kak HE00X0IUMO

BecTH cebs B maboparopun BHO.
V3HarOT TeXHUKY 0€30MacHOCTH IIpH
paboTte ¢ 6nooOBeKTaMH, IpH paboTe
C KOMIIBIOTEPOM, ¢ MEUKPOCKOIIOM 1
MpPeAMETHBIMH CTEKIAMH.
O3HAKOMSITCS C paBUIaMH paOOTEI
CO CIIEKTPO(OTOMETPOM, TOTOBLIMH
Cpe3aMH 1 OCBOSAT NpaBUIIa

20




IIPUTOTOBJICHHUA CPE30B
CaMOCTOATCIIBHO.

1.2 | Xumudeckas mocyna. OO6yuaromuecs: 03HaKOMSITCA C
3HaKOMCTBO C CUCTEMOH 2 XUMHYECKOH rmocy 1o (TpodupKw,
JUCTAHIIMOHHOTO 00ydeHUs KOJIOBI)

U PeruCTpallis B CUCTEME

2 Ycnexu coBpeMeHHOH
OHOJIOTHH H IKOJIOTHH. 10
ba3bl gannbix. UcTropus
Omnpenenenue Ob6yuaromecst peTUCTPUPYIOTCS B
UHGOOPMALIMOHHOTO I10J15 CHCTEME AUCTAHIIMOHHOTO 00y4eHus

b | onngHH. 3HaKOMCTBO ' ’ :

C CUCTeMOH
OUCTAHIIMOHHOTO 00yUeHHUs
¥ PETHUCTPAIs B CHCTEME
Obyuarongecs: y3HarOT O
IOCTHXKEHUAX COBPEMEHHOH
OHOJIOTMH 3a MOCIEeIHHE HECKOJIBKO
. JeT. Y3HaIT 0 3HAYEHUHU
Ycnexu coBpeMeHHOU o
2.2 | OWoNOTMHK U 3KOJOTHH. ) GUBPSMEHEOH GRQIOTHA
O3HAKOMSTCS. C OCHOBHBIMH
basbl nanubix. Mctopus
OHMOIOTHYECKHUMH UCCIIeIOBAHUAMU.
N3yyaT HCTOPHIO pa3BUTHUS
Ouosorun kak Hayku. OcBosAT
Ouosioruyeckue 6a3pl JaHHBIX.
[udpooii mukbdes, 4 Oby4arouecst caMOCTOSTENBHO
2.3 | TEXHOJIOTHYECKUMA TUKTAHT OyIyT MPOXOIUTH TECTHI IPHU
TIOMOIIY KOMITBIOTEpA.
3. KuBble cHCTEMBI.
CroiicTBa H YPOBHH 24
OpraHH3alHH H METOAbI
HX H3yYeHHS
3.1 | MzyueHue cTpoeHUS KIETOK OOyuaroruecst y3HalOT, KOTa ObLI
OTKPBIT TEPMHUH «KJIETKa» ¥ 4TO OHA
u3 cebs npeacrasiseT. O3HaKOMATCA
C MpoLeccaMt, KOTOPbIe IIPOTEKAIOT
BHYTPH KJIETOK, Y3HAIOT 00
2 OCHOBHBIX (QYHKIIHUAX, KOTOPBIE
BBIIIOJIHAOT KJIETKH B ITPOLECCE
CBOEH JKM3HEIESTEIILHOCTH.
3.2 | KnerouHsle ypoBeHb OO6yuaromuecs y3HarOT O CTPOCHUHU

(KJIeTKa pacTeHUH)

pacTHTeNnbHOM KiIeTku. OCBOST
npaBuiia paboThl ¢ MUKPOCKOIIOM.
CaMocCTOATEIEHO BRIOIHAT
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n1ab0paToOpHyIO paboTy U U3y4ar
HEKOTOpPbIE OCOOEHHOCTH CTPOEHMS

PacTUTEILHON KIIETKH, OTIHIAFOIIHE
€€ OT KJIETKH JKUBOTHBIX, IIPU
IIOMOIIY MHUKPOCKOMA.

3.3

Knerounsrit ypoBeHB
(KIIETKH KUBOTHBIX)

Obyuaromuecst U3y4aT HEKOTOPBIE
0COOEHHOCTH CTPOEHHUS JKUBOTHOM
KineTKd. CaMOCTOSTENTEHO A
COIIOCTABAT OTIUYUTENBHBIE YePTHI
)KUBOTHOM KJIETKH OT PaCTUTENHHON
IIPH ITOMOIIY WHTEPAKTUBHOM JOCKH.

3.4

IIpoKxapHuOTEI ¥ METOMIBI HX
HCCIIeJOBaHUSA

Obyuarompecs y3HarT 0
CHCTEMATHKE IIPOKAPHUOT, OCHOBHEIE
MIPUHLUIE! KITacCHHUKALUN
IIPOKapUOTHBIX MUKPOOPTaHU3MOB,
N3yyaT TaKCOHOMHYECKHE
Kateropuu. OBIafeIOT METOIaMHU
IIPUTOTOBJICHIS
MHKpOOHOIOTHIECKHX IPEIapaToB.

3.5

HccenenoBanue CTpoeHUs
KJIETOK IIPOKapHOT

Obywuaromtuecs U3y4aT CTPOSHHE
KJIETOK IIPOKapHUOT U y3HAIOT
OTJINYUTEIbHBIE YEPTHI OT KIETOK
ayKapuoT. CaMOoCTOSATENIbHO
3aMOIHAT TabJUIy CpaBHEHHUS
CTPOEHHS Pa3IUYHBIX KIIETOK
IPOKAPHOT ¥ 3YKAPHOT.

3.6

JIHK u PHK -
MOJIEKYJISIPHEIE HOCUTEH
HHGOpPMAIIUH KIIETKH

YriryOuTh U pacllupUTh 3HAHHUS
obyuaromuxcs no Teme «JJHK —
HOCHTEINb HACTIEACTBEHHOMN
nHpopManuuy. Obygaromuecs
usyuar crpoenue [JHK u PHK.
W3yuar roe XxpaHUTCs TeH aMsiTh U
KaKyl0 POJIb UTPAIOT HyKJIEHHOBEIE
KHUCIIOTEI B KIIETKE.

37

MuTo3 1 Meii03: IOHITHE,
¢asbl, OTIHYUS

OGyuwatomuecs cHOpMHUPYIOT
3HAHHS O CYIIHOCTH XU3HEHHOTO
ITUKJIa JIF060# KIIeTKH, MeXaHU3Max
KJIETOYHOTO AENEeHUs (MUTO3€) H €ro
OHOTOTHYECKON POy,

M3y4aT 0COOEHHOCTH ITPOTEKAHHS
KaXoi (ha3bl MUTO3a U Meiio3a,
3aKPETST 3HAKOMBIE TTIOHATHS TI0
JaHHOM TeMe u CHOPMHUPYIOT HOBEIE,
H3y4YaT TEPMHHOJIOTHIO;
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3.8 | Opranu3MeHHBIN YPOBEHb OGyuatomiyecs U3ydaT ypPOBHH
OpraHu3allil ¥ METOIBI €ro OpraHu3alMy Xu3HU. M3ydar
HM3yYEHUS 2 CTPOEHHUE OpraHu3Ma,

B3aMMOJEHCTBHSI MEXIY
OpraHM3MaMH, B3aUMOJEHCTBHUS C
OKpYJKaroIeH cpejlou.

3.9 | OxocucTeMHBIN YPOBEHD OO6yuaroyecs ©3y4at IIOHATHE

(mouBeHHas cpena) «KocucTeMan. [Io3HaKOMATCA CO
2 CBOMCTBaMU [10YBEI, €€ POJIBIO B
YKM3HH 5KOCHCTEMBI.
3.10 | DxocUCTEeMHBIN YPOBEHD O6yuarongiecs: ©3y4aT COCTaB
(BO3IyX) BO3IYLTHON 3KOCHUCTEMEL
2 (6roTHdeckre ¥ aOHOTUIECKHE
sneMeHTsl). V3ydaT OTIIMYHTENbHBIE
0c0OEHHOCTH KaXI0T0 (akTopa.

3.11 | DKOCUCTEMHBIH YPOBEHB O6yuarommuyecst U3y4aT IIOHATHE
(BomHas cpena) «BOJIHAS Cpeaay, U3ydaT OCHOBHEIE

2 OTJIMYMTENbHBIE YePThI JaHHOU
9KOCHCTEMBI.

3.12 | UccnepgoBanue O6yuaromiuecs cOpMHPYIOT
IPUCTIOCOOIEHHOCTH IIOHATHE MPUCTIOCOOIEHHOCTH
OpraHHU3MOB K CpeJie OpraHu3MOB K cpefie 00uTaHus,
obuTtanus. AKceineparop 3HAHUS 0 MEXaHM3Max
HH)KEHEPHBIX IIPOEKTOB. BO3HHKHOBEHHS TIPHCIIOCOOIEHHOCTH
Wnes. 2 KaK pe3yJbTara 3BOJIIOLHH.

CdopMUpPYIOT KOHKPETHBIE 3HAHHUS O
IIPUCIIOCOGHUTENBHBIX 0COOEHHOCTAX
CTPOCHUS, OKPACKH Tejla U
MIOBEJCHHUS KUBOTHBIX.

4. CunextpodoTomerpus 6

4.1 | CyuHoCTb Obyuaroruecs U3y4aT IIOHATHE
CIEKTPO(OTOMETPHH. «crekTpoOoTOMETPHA» M TE OHA
MeToBI CIIEKTPAJILHOTO -1 npumeHsiercs. O3HaKOMATCA CO
aHanmm3a CXEeMO#i CrIeKTpooTOMETpA.

V3HaI0T OCHOBHEIE METOJBI.

4.2 | Ilpaktuyeckas pabora Obyuaroimecs caMOCTOATEIBHO
«CrekTpoh0oTOMETPUIECKOE OyayT 3aHUMaThCs [IPUTOTOBJICHHEM
oIpefieNieHHe coCTaBa U PacTBOPOB, U3MEPATH OITUYECKYIO
KOJIMYECTBEHHOTO TILIOTHOCTH TTOJTy4YeHHBIX PACTBOPOB
CoZlepKaHus BEIEeCTBa 2 TIpH ITOMOIIK CTIETpooTOMETPA,

IIOCTPOEHHEM IpayKa «OnTHIECKas
IUIOTHOCTE — KOHLIEHTPALUA», 10
KOoTOpOoMYy OyIyT HAXOJIUTh
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KOHIEHTPAIUIO UCCIIEAYEMOTO
pacTBopa.

YnpapJjienne B ;KUBbIX
cucTremMax (pacTeHus )

20

5.1

IHapcTtBo pactenus

O6yuaronyiecs CHOPMUPYIOT
IpeJCTaBIeH’e 0 MHOT000pa3uu
pacTeHHM, UX OTIIHYHTEIBHBIX
OCOOEHHOCTSX, O JeJICHHH 11apCcTBa
pacTeHul Ha OTAens! (BOJOPOCIH,
MXH, TalIOPOTHUKH, XBOILH, IIAYHEI,
rojJ0ceMeHHbIe, IIBETKOBEIE);
BbIACHHTD 3HA4YCHHUEC paCTEHHﬁ B
IPUPOJE U JKU3HH YelI0OBEKa.

5.l

Pacrenue — equHbIN
opranusM. [lepemermenue
BEILIECTB B PACTCHUSX.
Onrorenes

O6yuaromuecs U3ydaT IIPOX0oXKIeHHE
pacTeHreM HOPMaJIBHOTO
*KU3HEHHOTO [IUKJIa OT IIpOpacTaHUs
CEMSH 10 €CTeCTBEHHOH rubenu.
(O3HaKOMSATCA C ATalaMH OHTOIeHe3a.

5.2

buonornuecku akTuBHbBIE
BellecTBa (TOPMOHBI ¥ UX

byHKIIH)

OGyyaromnrecss 03HAKOMSTCS C
Ouosnorn4ecKUMu QYHKIUIMU U
cBO¥McTBaMU FOpMOHOB. M3yuar
KJTacCH(QUKAIIAIO TOPMOHOB U HX XUM
CTpOEHHE.

5.3

[louBeHHOE ITUTaHUE
pacTeHui

O6yuaroinuecs u3y4aT 0COOEHHOCTH
IIUTAHUS PaCTeHUN. Y3HAIOT KaKue
ynobpeHus HeoOXOOUMEL PaCTEHHAM
JUISL BIX POCTA U Pa3BHUTHAL.

5.4

I[BeT u 3amax pacTeHUH

O6yugaromuecs U3y4at (QaKTopsl,
BIIMSIONIHE HA [[BET U 3amax
pacTeHuH

53

I{BeTOK

O6y4aroluecs U3y4aT CTPOEHHE
IIBETKA, Y3HAIOT CBSA3b CTPOCHUSA
IIBETKA C BEIITOJIHAEMBIMH HM
byaxuusMu. CHOpMHUPYIOT HOBEIE
3HAHUS O CTPOCHUH PACTEHHMN.

5.6

IInone! 1 cemMeHa

O6y4aromuecs y3HalOT poJlb CEMEHH
B WHIWUBHAYAIHHOM Pa3sBUTUH
pactenuit. COOpMHUPYIOT 3HAHHUS O
BHYTpPEHHEM 1 BHEIIHEM CTPOCHHU
CEMSTH; TI03HAKOMATCH C
0COBGEHHOCTSIMHU CTPOCHUSI CEMSH
JIBYIOJIBHBIX W OJHOJOIBHBIX
pacTEeHHH
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3.7

[Ipopacranue ceMsH,
pa3MHOYKEHHUE pacTEeHUHI
(dbuznonoruyeckue
ACIIEKTBHI)

ChopMHUpYIOT ¥ CUCTEMATU3UPYIOT
3HaHHA 00 YCIIOBUSX IPOPaCTaHUA
CeMsH, 0 He0OXOIMMOCTH
Onpele/IeHHON TeMIIEpaTypEl,
BIa)KHOCTH, HAJIMYMsI BO3AyXa,
3allacHBIX MUTATEIBHBIX BEIECTB, O
TTyOMHe 3a[1eJIKH CEMSH B II04BY,
CBETOBOM pPEXMME.

YcTaHOBAT 3aBUCUMOCTD
JKH3HEIeITETbHOCTH CEMSH OT
YCIIOBUMU Cpelibl, IIpaBHIIa XpaHEHHS
CEMSTH, arpOTEXHUKY ITOCEeBa CEMSIH.

5.8

PazMHOX€eHMe pacTeHUI

O6yuatomuecs: cOpMHUPYIOT 3HAHUS
0 pa3MHOXEHHUH PacTeHUi, o
OMOJIOTHYECKOM 3HaY€HHH TI0JI0BOTO
1 OecroJioro pa3sMHOXKeHHs, O
crocobax pa3zMHOKEHHUS,
0COOEHHOCTAX OEcIIonoro
DPa3MHOXEHUS.

59

OCHOBHBIE OTIEIEI
pacTeHUi

O6yuaromyecs MOBTOPAT ¥ obobuiat
3HaHHSA 0 MHOro0Opa3uu, CTPOEHHH,
Pa3MHOXEHUH, IPUCIOCOOIEHHOCTH
pactenuil. CuCTEeMaTU3UPYIOT
3HaHUA 00 OCHOBHBIX OTAENIax
1IapCTBa PacTeHUH, 0COOEHHOCTSIX UX
CTPOECHHUS, PACIIPOCTPAHEHHU,
Pa3sMHOXEHHS U POJIK B IIPUPOAE U B
KM3HHU YeJI0BEKa.

5.10

CeMeHHBIE pacTeHHS

OOGyuaromuecs I03HAKOMATCA C
0COOEHHOCTSAMH H MHOTO00pazueM
ceMeHHBIX pacteHuit. ChopMupyror
YMEHHUSA BBIIENATh U CPABHUBATh
CYIIIeCTBEHHBIE U HECYIIECTBEHHBIE
IIPHU3HAKH 114 IOCTPOEHHUS aHAIHN3a.

YnpagieHnue B :KUBBIX
cHcTeMa (KHBOTHBIE)

12

6.1

OHOKJIETOYHEBIE

Obyuarorecs chOpMUPYIOT 3HAHUS
00 OCHOBHBIX ITpU3HAKAX
npeAcTaBUTENeH LapCTBO
JXuBoTHBIE, X POJIM B IPUPOAE U
Xu3HH yenoBeka. CHopMUpPYIOT
3HaHHA 00 0COOEHHOCTSIX CTPOSHHUS,
KHU3HeAeATeIbHOCTH [IpocTefmx
KaK IeJIOCTHBIX OJHOKJIETOYHBIX
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OpTraHUu3MOB, BEAYIIHX
CaMOCTOSTEIbHBIHN 06pas KH3HH.

6.2

MHOTOKJIETOUYHBIE

OOydJaromuecs TO3HAKOMATCA ©
MTOAIIAPCTBOM MHOIOKJIETOYHEIE,
HaydaTcsl CPaBHUBATh U
XapaKTepU30BaTk UX CXOLCTBA H
pa3I4us; HaydaTcs BBIIEIATE U
HaXOIUTh CXOJICTBA B CTPOSHUH
OHOKJIETOYHBIX JKUBOTHBIX H
pacTeHuH

6.3

Knacc ManomeTHHKOBEIE

Ob6yuaromuecs cQOpMUAPYIOT 3HAHUA
00 0cOOEHHOCTSIX OpraHU3alluy,
o0pase JKHU3HU KJlacca; UX 3HAYCHHH
B TIPUPOJIE ¥ KU3HU YEJIOBEKA.
Y3HaT 0 croco6ax 3allUThI
KOJIbYAThIX YepBEH OT
napasuTHYECKHUX KPYTJIBIX YEPBEH.

6.4

Tun uyjieHUcTOHOTHE

O6yuaroriuecs chOpMHUPYIOT 3HAHUS
0 PacIpoCTpaHeHUE WICHUCTOHOTHX
B IIPUPOJE U Cpefie UX OOUTaHMs.
V3Har0T 00 0COOEHHOCTAX CTPOEHHS
Y )KM3HEHEATEIBHOCTH KUBOTHBIX
THna YIeHUCTOHOTHE, H3ydaT
IIPHU3HAKH, CBHIETEIHCTBYIOIIHUE 00
YCIOKHEHHU OpraHu3aIiuH
YKUBOTHBIX B TUIlE YIEeHUCTOHOTHE
10 CPAaBHEHHUIO C YKUBOTHBIMU THIIA
Konpyateie yepBH.

6.5

XOpIOBBIE KUBOTHBIE

CdhopMupyroT 3HaHHA O THIIE
XO0pI0BbIX, 00IIUX IIpHU3HAKaX
MIpecTaBUTEIIeHN THIIA; U3y4daT
0COOEHHOCTH CTPOCHHS.

6.6

Knacc 3eMHOBOIHEIE

Chopmupyrot nonstue 06 obpase
YKH3HH, 0COOEHHOCTAX BHEIIHETO
CTPOEHHs 3¢ MHOBO/IHBIX;

BEISCHAT, Kakre 0COOEHHOCTH
BHEIIHETO CTPOCHMS JIATYIIKH
SBIIAIOTCS TIPUCIIOCOOUTENBHBIMH K
»KHU3HM B BOJIE U HA CYIIIE.

M3yuaTt XapaKTEpUCTHKY OTPSALO0B
36MHOBOJIHBIX.

6.8

BOTIOLUS CUCTEM
PeryJIyH, THIIE]
PEryJsun y

OGyuaronuecs pacCMOTPST
MeXaHH3MBI PETYIISIIUA QYHKIHHA B
OpraHu3aMax JKHUBOTHEIX.
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oOcyxIenue

MHOT'OKJIETOYHBIX CaMOoCTOSTENTEHO NIPOBEIYT aHATN3
KUBOTHBIX. PediexTopHas 2 0COOEHHOCTEN perynsaiuu paboThl
¥ TyMOpaJIbHasl. OPraHOMI0B OTHOKJIETOYHBIX U
‘ MHOTOKJIETOYHBIX KUBOTHBIX.
CdopMupyIOT IpeacTaBIeHHE O
POJIM HEPBHOM CHUCTEMBI B PETYJIALIUN
IIPOIIECCOB KHU3HEEATEITLHOCTH.

7. OcHoBBbI YpOaHHCTHKH, 4
cuTHepMepcTBO

7.1 OO6yuarornuecs U3y4ar
VpbanucTika — Hayka o 2 HKOJIOTHYecKye mpobaeMbl
FOPOJCKUX 3KOCHUCTEMAX TOPOJICKOM Cpe/Ibl Ha IIpUMeEpe

ropoza TBepb.

7.2 O6yuarommecs cOpMHUPYIOT '

2 IIpeJICTaBIeHIE U CUTH(EpPME.

Cutudepmepcrso. Pea Pep

OBnazmeroT coBpeMeHHBIMHU
B03MOXHOCTH ¥ ITOAXOEL.

cnocobaMu ¥ METOJaMU OCHOB
ADdpOToHUKA U

BEZICHHS COBPEMEHHOTO
THJIPOTIOHHMKA .

(bepMepcKoro Xo3siCTBa B YCIOBHIX

ropoza.

8. OcHOBBI MUKPOOHOJIOTHH,

MHKPOOHBII TOIJIHBHBIH 10
3JIEMEHT. Y crexu
OHOTEXHOJIOrHH
8.1 OO6yJaromuecst U3y4aT 0COOEHHOCTH
Ycnexu OMOTEXHOJIOTHH. A, i
CEeNEeKIIMH MUKPOOPraHU3MOB U UX
IIponykTet . »
2 HCTIOTB30BaHUE B XO3STHCTBEHHOM
OHOTEXHOJIOTHYECKOTO
nesTensHocTH. O3HaKOMATCS ©
CUHTEe3a
Ba)KHOCTHI0 OMOTEXHOJIOTHH.
8.2 OOyyaromuecs y3HalOT, YTO TaKOe
4 | MUKpPOOHOIOTHS U €€ BU/IBI.
MeToIBI HCCITeTOBaHUS
CaMOCTOSTENBHO IPUTOTOBST
MUKPOOPraHU3MOB
IpernapaTthl ¥ U3ydar X B
MHUKPOCKOII.

83 OOy4aromuecs u3ydaT, UTO TaKOe
MuxpoOHBIH TOTUIMBHBIH 4 MHUKPOOHBIH TOIUTHBHBIN 3JIEMEHT.
3JIEMEHT CamocrostensHo cobepyr MTO u

M3y4aT IPUHLMII €r0 paboThl.

9 Co3gaHue MOTHBALHH.

ITocTaHOBKA NPOEKTHOM +
3a1a4H

9.1 CamocTtosrensHas paboTa
dopMynupoBKa MpoOIeMEI,

4 obyuaromerocs Mo GopMyITHPOBKE

npobiemsl, 006CyxKIeHHe
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CYILECTBYIOIIHX CII0CO00B

CYILECTBYIOLIHMX CIIOCO00B ee

€€ pelIeHUs peLICHMS
10. | UccaenoBanue
nyONMKaNUH M0 TeMe 2
NPOEKTHOMH 3a1a4H
10.1. | [Touck u aHamu3 CamocrosTensHas pabora
aKTyaJbHOM Hay4dHO- 00y4aromerocs no MOUCKy U aHaTU3y
TeXHUYeCKOH HHPOpMaIIH. aKTYaJIbHOW HayYHO-TEXHUYECKON
AHamuTudeckas p) HHbOpMaIIu
IESITeIEHOCTD U
CUCTeMaTH3allks
UHOOPMALIUH U3 OTKPBITHIX
HUCTOYHHUKOB
11. | Pazpaborka niaHa
pelieHHs MPOEKTHOM 8
3aJa4H, 1eKOMIIO3HIHA
3aga4uH
OcHOBHBEIC KOMIIOHEHTEI
YKU3HEHHOTO LIMKJIa IIPOEKTa.
[InanupoBaHue POEKTa.
11.1 2 ITocTaHOBKa IIENTH U 331a4, BBIOOD
IInanupoBanue mpoexTa
METO/IOB, OIIPEeIeHNe OXUAAEMBIX
pe3yJIbTATOB M MPOAYKTa IIPOEKTa
CamocTtosTenbHas pabora
oOyyaromerocs.
11.2 2 CamocrosTensHas padora
IIpoexrupoBanue 6
3KCIIEPUMEHTA SUREERRTEDE
POEKTHPOBAHHUIOOKCIIEPHMEHTA
11.3 | Peanuzanus riaHa CamocTtosTenpHas pabora
WCCIIEOBAHUS HIIH 4 00y4aroIerocs 1o peajtu3aluy
IKCIIEpUMEHTA. TUTaHa UCCIIEIOBAHMSI HITH
AKcenepaTop HHXEHEPHBIX SKCIIEpPAMEHTA
poekToB. Mozeib
12. | Dxckypeusi B npupoay/na 4
HPOH3BOACTBO
12.1 | DkcKypcus B IpUPOLY OOyuarommuecs I03HAKOMSTCH C
0COOEHHOCTSIMH NIPUPOIBI B Pa3HOE
2 BpeMsI Tofia, U3MEHEHUAMHU, KOTOPEIE
IIPOMCXO/IST B PACTUTENIBHOM U
YKUBOTHOM MHpE.
122 O6yuarormuecs M03HAKOMATCH C
~IREEY PR HA XapaKTepuCTUKOM paboTsl. M3yuar
HPRECRRIGERS 2 obopyioBaHKe, paboyHe MeCTa.
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CMmoryT 3a1aTh BOIIPOCEI O

poeccHu.
13. | [IpakTHyeckas
peaJH3anus MPOEeKTHOH
(keiicoBoii) 3a1a4H, B TOM 30
YHCJIe, ¢ HCN0b30BAHHEM
AUCTAHIHMOHHBIX
TeXHOJIOTH i
13.1 Ofyuaromuecs caMoCTOATENBHO
OynyT paboTaTh C MUKPOCKOTIaMHU,
Pa6ora B tabopaTopuu 10 | roToBeIMM IpenapaTaMu. byayT
3aHHUMAaThCS BEIPAIIUBAHHUEM
pactenu#i. CiekTpodoToMeTpHsl.
13.2 | Co3maune xeiicoBoOil 20 | CamocrosTenbHas pabora 1o
MOJIENH CO3/IaHHI0 KEHCOBON MOJIEIH.
14. | Ilybain4uHas 3auTa
NpOeKTOB H (WIH) y4acTHe 6
B pHHAIBHBIX 3TaNax
MesKpernoHaAbHBIX H
BCEpPOCCHHCKHX
KOHKYPCOB
14.1 | ITogroToBka Mpe3eHTalUH U CamocrosTtensHas paboTa
TEKCTAa Mpe3eHTaIuH 1JIs 2 00y4aromIuxcs Mo IoAr0TOBKE
My OIMYHOM 3aIlUTEI IIpe3eHTald U TeKCTa IPe3eHTALMH
npoekTa. OdopmnerHue 11 IyONTUYHON 3aIIUTHL IIPOEKTa
IIPOEKTHOM NOKYMEHTaLMH
14.2 | YuacTtue B 2 CamocrostensHas paboTa
COpPEBHOBATEIHHOMH o0ydarouxcs 1o 0popMIESHHIO
JEeATeILHOCTH, B T.Y., Ha IIPOEKTHOM JOKyMEHTALUH
BceepoccuiickoM ypoBHe '
14.3 | AxcenepaTop MHKEHEPHBIX CamocTtosTensHas pabora
MPOeKTOB. JlefcTByIOmMiA ) 00yJaromuxcs 1o MpeACcTaBIEHUIO
IIPOTOTHIL. YYacTHE B cBoei paboTHl.
ITyOIMYHOM 3alIUTE WIH
TIpe3eHTalNH IPOeKTa
Hroro 144
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2.2 Bropoii rog o6y4eHus

2.2.1 YYEBHBIN ILJIAH
IOMOJIHHTEIbHOM 001eo0pa3oBaTebHON 001epa3BHBaIOIIEH NPOrpaMMBbI
«KuBble cHCTEMBI. 2 YPOBEHbY»

Ne HasBanue paszgena, MOy, TEMEI KomnyecTBo yacoB
/1 Bceero | Teopus | IlpakTuka
TexHuka 6€30macHOCTH B 1a00paTOPUU U B
1. | moneBBIX BBEIXOMAAX, PH pabora ¢ 4 3 1
6roo6BeKTaMHU
) Vcmexu coBpeMeHHOM HayKku. ba3sl JaHHEIX. 10 5 g
" | AcTopus
3. | OCHOBHBIE T€HETUYIECKUE TTOHATUS 30 13 17
4. | Yenosek 6 3 3
5. | Obmas MUKpOOHOJIOTHS 10 5 5
6. | OCHOBBI BUPYCOJIOTHH 4 2 2
7. | OBoMIOLMS OPraHUYECKOro MUpa &) 2 2
8. | TexHOIOTHSI COBpEMEHHOI OHOTEXHOIIOTHH 12 5 7
9 Coszganue MoTHBauu. [locTaHOBKA ITPOSKTHOK 5 0 )
3a/1a4un
10. HCCJ‘IGIIOBELHHG HAYYHBIX ITyOJIUKalui II0 TEME ? 0 5
IIPOEKTHOH 331291
1. Pa3paboTka miaHa peleHus IPOEKTHOM 3a1a4H, 14 0 14
JEKOMIIO3UIIMS 38249t
12. | DxcKypcHs B IpHpoy/Ha MPOU3BOJACTBO 6 0 6
[MpakTudeckas peanu3alys MPOEKTHON
13. | (keiicoBoii) 3ajaun, B TOM YHCIIE, C 34 0 34
UCII0JIb30BAHHEM TUCTAHIIMOHHBIX TEXHOIOTHH
[TyGnuyHas 3ammTa IPOeKTOB U (MIIH) y4acTue
14. | B pUHANBHBIX 3TAllaX MEXPETHOHABHBIX U 6 0 6
BCEPOCCHUICKIX KOHKYPCOB
Hroro | 144 35 109

30




2.2.2 YYEBHO-TEMATHYECKHWM ILTAH
JONOJIHHUTENILHOH 001eo0pa3oBaTenbHOH 001Iepa3BHBalOlIel IPOrpaMMbl

«KuBble cucTeMBbI. 2 YPOBEHb)

B TOM YUCIIe
Ne HawmenoBanue pasaena, Mmoxyis, | Kon-so ——— ®opma
. TEMBEI JacoB, |TeopHs P arTTectanuu/
/1 THKa
BCETO KOHTpOJA
TexHuka 0e30aCHOCTH B
1 JabopaTopHH U B MOJIeBbIX 1 3 1
" |BbIXOAax, mpu padoTa ¢
0H000BEeKTAMH
TexHuka 6€30aCHOCTH.
TpeGoBanusi, mpeabABISIeMBbIE K
obyuaromuMcs npu paboTe B
1.1. |6uomnaboparopuu. IIpaBuna 2 2 0
Oe30macHOCTH IIpU paboTe ¢
obopynoBaHueM (MUKPOCKOIIBI U
T.J.)
XuMHueckas 1mocya.
NuauBuyanbHbIE
1.2. |AkcenepaTop HHXEHEPHBIX 2 1 1
3a/IaHUs
nmpoexToB. Mnes
Ycnexu coBpeMeHHOH HAYKH.
2, 10 2 8
Ba3zbl nannbix. Uctopust
Omnpoc B mporiecce
2.1 |buorexHonoruu. I'eHeTrka 6 2 6 P P
Jquasnora
o [{udporoit 1ukbes, 4 0 1 OtBertsnl feTeit
" |TeXHOJOrM4YeCKUid AUKTAHT
3. OcHoBHBIE reHeTHYECKHE 30 13 17
NOHATHSA
I'enetuka u cenekius. [ 'eneTuka NupuBuyansHas
3.1. |— Hayka, uzydaromas 10 4 6 |mpoBepka 3HaHMH
HACJIeICTBEHHOCTh
HUunusuayanpHas
3.2. |HacmencTBeHHOCTD 10 4 6 4 "
IpoBepKa 3HaHUH
33 ) 1 1 NunuBunyansHas
2+ |['eneTHka mmomna [IPOBEpKa 3HAHMUI
34 g 4 4 NuauBunyanbHas
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4. |Yenosek 6
NunuBunyansHas
4.1. |Opranusm 2 FHBHLY N
IIpOBEpKa 3HAHHM
49 Txauu 5 WunuBuayanbHas
o IIPOBEpKa 3HAHMIH
43 Oprassl 5 WupuBunyansHas
' MIPOBEPKa 3HAHUI
5. |O6wasa mukpoGHOIOrHA 10
WunusnnyansHeie
5.1. |Muxkpobuosorus kak Hayka 2 4
3alaHus
' HuauBuayanbpHas
5.2. |OcHOBHBIE BUIEI OpOXKEHHUA 2 i U
IIPOBEPKa 3HAHHM
WranuBuayanbHas
5.3 |AKTUHOMHMIIETHI 2 A~ i
IIPOBEpKa 3HAHUH
WnnuBuayansHas
5.4 |[lurarenvHbIe cpembl 2 v .
IIPOBEpKa 3HAHWH
55 ITonsATHE O XMMHUOTEpAIIUY, 5 WnpuBuayansHas
" |XMMHOTEpPaNneBTHYECKOM HHIEKCe IIpOBEpKa 3HaAHUH
6. |OcHOBBI BUPYCOJIOTHH 4
6.1 Hctopus pa3BuTus yu4eHHs 0 5 WunuBugyanpHas
" |Bupycax [IpOBEpKa 3HAHUHU
6.2 bakrepuodaru 5 WHauBuyansHas
o IIPOBEPKa 3HAHUH -
- JBOJIIOLHS OPraHHYeCKOro 4 WunusrayansHas
" |mupa IIpOBEpKa 3HAHMIHA
8 TexHoJiorusi COBpeMeHHO# 12
" |OmoTexHOMOrHH
HWunuBunyaneHag
8.1. |MmmyHonorus 2 Y Y
IIpoBepKa 3HAHUH
HupuBuyanbHas
8.2. |DopMbl HMMYHHOT'O OTBETA 2 ek s
MIpOBEpKa 3HaAHUM
NunusuayansHas
8.3. |buonpenaparts! 2 y "
IIpOBEpKa 3HaHUH
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8.4

["eHHas VHXXEHEPHU

NunuBuyaneHas
IpoBepKa 3HaHUM

8.5

KnonupoBanue

NBauBugyanbHas
IIPOBEpPKa 3HAHWI

Co3nanve MOTHBALIHH.
ITocraHOBKAa MPOEKTHOMH
3a4a4M

gL,

@opMyIHPOBKa POOIEMBI,
o0CyXieHHe CyLIECTBYIOIIMX
cIIoco0OB ee peleHus

WunuBuayanbHas
poBepKa 3HaHUI

10.

HMccaenoBanue Hay4HbIX
ny0auKanuil 0 TemMe
IPOEKTHOM 3a1a4H

101,

ITouck U aHAIN3 aKTYaJbHOM
HAYYHO-TEXHUYECKON
HHpOpMAaLKU. AHATUTHIECKAs
IeSITEeIbHOCTD ¥ CUCTeMaTHU3allHs
nHGbOpPMaIMU U3 OTKPBITHIX
HCTOYHHUKOB

WnpuBunyansHbIe
3a/laHus

11.

Pa3paboTka njiaHa pemeHHst
MPOEeKTHOMH 3a1a4H,
AeKOMIIO3HLHSA 32291

14

14

11.1.

OcCHOBHBIE KOMIIOHEHTEI
YKU3HEHHOTO IIMKJIa IIPOEKTA.
IlmanmpoBaHue MPOEKTA.
ITocTaHoBKa 1IeTH | 32724,
BEIOOD METOZOB, OIIpEIeICHHE
0XHUIAEMBIX PE3YIBTATOB H
MIPOJIyKTa MPOeKTa

NunuBU oy aibHas
IpoBepKa 3HaHUU

11.2.

[TpoexTupoBaHue IKCIIEPUMEHTA.
AxcenepaTop HHXEHEPHBIX
IpoekToB. Moiens

NunuBuyanpHas
IIpOBEpPKa 3HAHHUH

. 11.3.

Peanmzamnusa niaHa UCCIEI0BaAHUSA
WJIM 3KCIIEPUMEHTA

10

10

WunuBunyanpHas
IIpOBepKa 3HaHUU

12.

IKeKypcHus B NIpHpoOAy/Ha
NPOH3BOACTBO

12:1.

DKCKypcHs B IIPUPOIY

DKCKypcus
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12.2.

DKCKypcHs Ha IPOU3BOJICTBO

OKCKypeHus

13.

IIpakTH4yeckas peajH3anus
NpPOeKTHOI1 (keiicoBoi) 3a1a4H,
B TOM YHCJIE, €
HCI0JIb30BaHHEM
AUCTAHIHOHHBIX TEXHOJIOTHH

34

34

13.1

Pabora B nabopaTtopun

WupuBuyanpHble
3aJaHus

13.2

Co3manue KelicoBOM MOJEIN

28

28

WuauBunyansHas
NpoBepKa 3HaHUH

14.

IIyOonuvHas 3a1IUTA IPOEKTOB
H (H1H) y4acTHe B (PHHATBHBIX
3TANAX MeKPEerHoHAJAbHBIX U
BCEPOCCUHIICKHX KOHKYPCOB

14.1.

IloaroroBka npe3eHTally H
TEKCTa MPE3€HTAlUH JI
myOIMYHON 3aIMUATEL IPOEKTa

WNunuBuyansHbIe
3a/laHus

14.2.

OdopmieHre IpoeKTHOH
JOKyMEHTaIlMH. ¥Y49acTHe B
COpPEBHOBATENIBHOM
IesTEeNFHOCTH, B T.4., Ha
BcepoccuiickoM ypoBHE

WnupuBunyansHble
3alaHuA

14.3

AxcenepaTop HHKEHEPHBIX
IIPOEKTOB. JIeHCTByrOIIUI
MPOTOTHIL. YUacThe B IyOIUYIHOH
3alUTe WIH IPE3CHTALHH
IIpoeKTa

[IpesenTanus
IIPOEKTa

Hroro

144

35

109

34




2.2.3 COJEPKAHWE 3AHATHIA
no JONOJHHUTEIbLHOI 001eo0pa3oBaTebHOH 00epa3BHBalOLIel MporpaMme
«¥KuBble cucTembl. 1 ypoBeHb»

Ne HaumeHoBaHMe Kon-eo
Jacos, "
/I | pa3zena, MOIYJs, TEMBI Beero Conepxanue 3aHATHN
Texnuka
0e30macHOCTH B
JJabopaTopum H
1. | B moJaeBbIX 4
BBIX0/aX, IPH
pabora ¢
0H000BEKTAMH
Obyyarouigecs y3HarOT, UTO TaKoe
TexHuka 6€3011aCHOCTH. JKuBBIE cHCTEMBI, Kak HE0OOX0 MO
TpeboBanmus, BectH ceds B maboparopuu BHO.
IpeabABIIEMbIE K V3HalT TeXHUKY 0€30IacCHOCTH MIPH
o0yJaroIumcst py pabote ¢ 6nooOBeKTaMH, IIPU paboTe ¢
11 paboTe B ’ KOMIIBIOTEPOM, C MUKPOCKOIIOM U
""" | bronabopaTopuH. IPEIMETHBIMH CTEKTIaMH.
IIpaBuna Ge3omacHOCTH O3zHakoMsATCS ¢ IpaBUiIaMu paboThl CO
npu paboTte ¢ CIEKTPO(OTOMETPOM, TOTOBEIMHU
obopymoBaHHEM cpe3aMH U OCBOST IpaBuJia
(MHKpPOCKOIIBIL ¥ T.1.) IIPUTOTOBJIEHHUS CPE30B
CaMOCTOSITEIHO.
XuMu4eckas rnocyaa. O6yuaromuecst 03HAaKOMSATCS C
12 AxcernepaTtop ’ XUMHYECKO# mocynoit (mpobupku,
WH)XEHEPHBIX TPOEKTOB. KOJIOBI ), IpaBHiIaMH o0paleHus,
Unes MOMWKH U CYIIKH
Ycnexu coBpeMeHHOI
2. HayKH. ba3bl JaHHBIX. 10
Hctopns
OObyuaromiecs: y3HalOT O
JOCTHKESHUSIX COBPEMEHHBIX
OMOTEXHOJIOTHI 32 ITOCIeaHIe
HECKOJIBKO JIET. ¥Y3HAIOT O 3HAaUCHUH
2.1 SRR, 6 OHOTEXHOJIOTHH U 03HAKOMSATCSA C
I'enetuka

OCHOBHBIMH OHMOJIOTHYECKHMHU
HCCICI0BaHUAMH. YSHB.IOT, YTO TakKoeE
T'CHETHKa, U3y4YaT HCTOPHIO Pa3BUTHA
ICHETHKH KaK HaYKH.

35




2.2

Vpok 1mupel, ypok
aToMma,
TEXHOJIOTHIECKUH
JIAKTAHT

OO6yyaromuecs caMOCTOSTENBHO Oy IyT
IPOXOAUTE TECTHI IIPH IIOMOIIK
KOMIIBIOTEpA.

OcHoBHEIE
reHeTH4ecKHe
MOHATHSA

30

3.1

I'eHeTHKa U CeNIEKIH.

I'eneTrka — Hayka,
H3yvaromias
HACJIeICTBEHHOCTb

10

OO6yyaromuecst pacCMOTPST, B UEM
COCTOHT OTJTHYHE TEHETHKH M
CEJIEKIIUH, PACCMOTPAT (PAKTOPBI,
OTIpeeNAIONIUe HACIeACTBEHHOCTb.
MecTo TeHeTHKH cpeu
OHOJIOrHYeCKUX HayK

3.2.

HacnencTBeHHOCTH

10

OO6yuarommuecs y3HarOT, 4TO TaKoe
reHeTHdecKas HHpopMalus,
MaTpudaHbld mpuHumn, JHK kak
HOCHUTENh T'eHeTHYeCKOoH HHpOpMalluy,
pertukanusa [JHK, renetndeckwuii
KOJI, TPAaHCKPHUITLIUS, 0OCOOCHHOCTH
cTpoeHus u co3peBanus u-PHK,
OunocuHTe3 OenKa, peryianus
TPaHCKPHUIILIAN

3.3,

I'eneTrHka mmoma

OmnpeneneHue nona, IEPBUYHEIE U
BTOPUYHBIE II0JIOBBIE IIPU3HAKH.
XpOMOCOMHas TEOPHS OIIPEAEIICHHUS
nona. bamancoBas Teopus
ompezeNieHns ona. Pois ycinoBHiH
Cpellbl B IIOJI0BOH JeTepMUHALIMH. -
CooTHOIIEHHE TI0JIOB U €r0 PETyIIALINSL.
MoeKkyIspHO-Te€HETUYeCKHe
MeXaHHU3MBI II0JIOBOM TETEPMUHAIUH K
KOMITEHCAITHH 1035l TEHOB

3.4

MN3MeHUYUBOCTh

Knaccudukanus THIIOB H3MEHUYUBOCTH.
MyTraruosHas Teopus ne Ppusa.
MHO0KeCTBEHHBIH alieIn3M. 3aKOH
TOMOJIOTUYECKUX PSIOB B
HaclieIcTBEHHOM m3meHunBocTH H.M.
Basunosa. Kinaccudukaims MyTalyi.
ITnefioTpomHbIi 5QPEeKT MyTalUH.
DKCIIPECCUBHOCT U IIEHETPAHTHOCTh
MyTalyi. Y ClIOBHbIE MyTaIlHH.
Metonp! yuera MyTanuii. ClOHTaHHBIS
W WHAYIWPOBaHHbIE MyTalliy. [ eHHbIE
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MyTauud. Moaudukamuu u ux
CBOMCTBA

YengoBex

4.1.

Oprasusm

OpraHu3zM 4enoBeKa U COCTABISIOIINAE
€ro cTpyKTypbl. OCHOBHEIE
aHaromudeckue mouaTus. Kietka.
OCHOBBI )KM3HEAEITENBHOCTH
OpraHm3ama.

4.2.

Txaunu

DnuTenyanbHas TKaHb.
CoengunurenbHas TKaHb. CoOCTBEHHO
coeMHUTENbHAS TKaHb. CKeIeTHRIE
TKaHu. KpoBs. MbllIeuHas TKaHk.
Hepsnas TkaHb

4.3

Oprassl

OmnopHo-aBUraTeNsHas CHCTEMA
(ammmapat). Koctu 1 ux coequHeHus.
Mpimeunas cucreMa. OcobeHHOCTH
CKeJleTa YeJI0BeKa, CBSI3aHHbIE C
IPSMOXO0XKAECHHEM U TPYAOBOM
IesTeNbHOCTRIO. [IpodunakTika
3a00JeBaHuil OTIOPHO-ABUTATENEHOTO
anmaparta. [TuimeBaputensHas cucremMa
[IpodutakTHKa KeTyI0THO-
KUIIEIHBIX 3a00IeBaHu.
HIpixarenpHas cuctema. CepeyuHo -
COCYIOHCTas CHCTEMA.
Kposoobpamenue. Jlumdoobpaienue.
OO6MeH BeIecTB ¥ SHEPTUH.
BrigenutensHas cucrema. Heperas
cucrema. Oprasel IyBCTB

Obmas
MHKPOOHOJIOTHSl

10

5.1.

Mukpo6uoorus Kak
HayKa

[Tpenmet u 3aa4 MUKPOOHUOJIOTHH.
Kparkas uctopus pasButus
mukpobuonorun. Mopdonorus u
CHUCTeMaTHKa MUKPOOPTaHU3MOB

3.2,

OCHOBHEIE BH/IBI
OpoxeHus

Obyuarommuecst pacCMOTPAT OCHOBHBIE
BUJBI OpOKEHUs: CIIUPTOBOE,
MOJIOYHOKHCII0€, IPOIIMOHOBOKHUCIIOE,
MYpaBbUHOKHCIIOE, MacIIHOKHCIIOE,
YKCYCHOKHCIIOE.

4.3

AXTUHOMHIIETEI

OOyuaromuecs y3HaIOT OOIIyIo
XapaKTepHUCTUKY aKTUHOMHUIIET.
Hutpuduxauus. JleHutpudukarus.
AzoThuKcaIus .
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5.4

IIuTarenpHBIE CPElB

TpeGoBaHus, nperbABISEMbIE K
cpenam. HarypanbHbie 1
CHUHTETHYECKHE Cpenl. JKuaKue,
IUIOTHBIE ¥ HOIyXuakue. IIpocTteie u
cioxHble. K mepBbIM OTHOCAT
MscornenToHHsli 0ynson (MIIB),
MsconenToHHbIH arap (MIIA), 6ynboH
1 arap XOTTHHIepa, TATATEIbHBIN
JKeJIaTHH U MeNITOHHYIO BOAY.
CI10HBIe Cpebl TOTOBAT, IPUOABIISA
K IIPOCTHIM CpellaM KpPOBb, CEIBOPOTKY,
YTIIEBOABI ¥ JPyTHe BeIlecTsa,
HEoOXOIMMBIE IJIS pa3MHOXKEHHS TOTO
WJIM WHOTO MUKPOOpPraHu3Ma

5.5

IlonsTHe o
XUMHOTEpAIIUH,
XUMHUOTEPANIEBTHYECKOM
HHIEKCe

TpebGoBanusi, IpeAbIBISIEMBIE K
XUMHOTEPAIIEBTUYECKUM CPEICTBaM.
OTHOTPOIHOCTb.
XUMUOTepaneBTUYECKUH UHIEKC, KaK
OTHOIIIEHHEe MUHHUMAaJIbHOM
TepareBTHYeCKO 03Bl IIpenapaTta K
MaKCHMaJIbHO II€PEHOCHMOH.
Knaccudukamms
XAMHAOTEPANIEBTHYECKUX CPELCTB.

OCHOBBI BUPYCOJIOTHH

6.1,

Ucrtopus pazBuTus
YUEHHUS O BUpYCax

Hcropus Bupycosorud. Mopdoiorus
U CHCTEMATHKa BUPYCOB.
BuexkieTouHas U BHYTPAKJIETOYHAS
(hopma BUPYCOB. XMMHUYECKUHI COCTAB
BHPYCOB

6.2.

Bbakrepuodaru

BakTeprodaru — BHPYCH OaKTEpHI.
VcTopus 1 3HaueHHe OakTeproQaros.
daroTepanusi: UCTOPHS U
nepcreKTUBEl. buonorus
OaxkTeprodaros. JKOJIOIHs
6aktepuodaros. Mcrnoab30BaHue
OakTepro(aros.

IBOJIOIHSA
OpraHHYecKoro MHpa

DBOIOLIMOHHAA OHOJIOTHS KaK
Hay4Has qucuuIuinga. Meropus
Pa3BUTHS 3BOJIFOIIMOHHOIO YUEHHS.
OcHoBHEIE TPo6IEMBI, TPEOYIOIIHE
o6wsacHenus. OnpenencHue 3BOIIOLKH.
DBOTIOITHOHHAsA OHOJIOTHA KaK HayKa.
Hcropust 60pe0Obl 3BOTIOIMOHHBIX U
AHTHIBOJFOIIMOHHBIX B3IJISI0B.
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AHTUABOIOIMOHHEIE B3TISABL: UX
colepxanue U aganu3. Kpeaunonusm
Teneonorus. TpanchopmusM.
MHuoroo0paszue 1 kKi1accubUuKaIug
5BOJIFOLIMOHHBIX TEOPHH

TexHoJiorus
COBPEMEHHOH
OHMOTEXHOJIOTHH

12

8.1.

NmmyHomoTHs

IIpenMer 1 3a1a4 UMMYHOJIOTHH.
Pazutne ummynonorud. [louarue o
PE3UCTEHTHOCTH U UMMYHHUTeTe. Buas
uMMyHHTeTa. Hecnenmmbuueckue
(bakTOPBI 3 TE] MUKPOOPTaHMU3MOB.

8.2.

®opMBI HMMYHHOTO
OTBeTa

®opMBI HMMYHHOT'O OTBETA:
* [yMOpAIbHEIH HMMYHUTET,
OCHOBaHHEIHM Ha BEIpabOTKe

HMMYHOTJIO0YJIHHOB,

* KJIETOYHBIA UMMYHHUTET, B OCHOBE
KOTOPOTO — IpOoAyKLIUs 3¢ ()EeKTOPHBIX
T-num@ouuToB;

* UIMMYHOJIOTHYECKAs [IaMATh; ©
UMMYHOJIOTHYecKas TOIePaHTHOCTE;
UMMYHOJIOTUYecKas _
runeppeaktuBsHocTh (PI'3T, PTHT); °
MO THIT-aHTHH A0 THITTIECKHE
OTHOIIIEHHSI.

83

buonpenapaTtsl

Buonoruueckue, 6HOIOT00HEBIE
(Bocmpon3BeIeHHBIe, O0aHaIOTH)
JIeKapCTBEHHBIE [IPerapaThl)
OcobexnHoCTH

8.4

I 'eHHast MHXKEHEPHS

Wcropus pazsurud. TexHomoruu
reHHo! uHmxeHepun. Cdepsr
IIPUMEHEHUS T'eHHON WHXCHEPUH.
Uzmenenne [JHK denosexa.
OTtudeckas CTOpOHA BOIpOca.

8.5

Knouupoanue

Yro Takoe k10oH. Kakie )XMBOTHERIE
OBLIHM KJIOHUPOBaHBI. MeTobI
KJIOHHPOBAHHUA. 3a4eM HYKHBI KJIOHBL.
TpynHOCTH ¥ TIPOOJIEMEI TIPH
KJIOHUPOBaHUH MJICKOITHTAIOIIUX.
ITpo6iieMa KJIOHHPOBAHHS YeJIOBEKA.

Co3gaHne MOTHBALIMH.
IHocTaHOBKA
IIPOEKTHOM 3aJa4H
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@opMynupOBKa CamocrosTensHas padora
9.1 nipo6eMsl, 00Cy)AEHHE ) oOydarormmerocs 1o GopMyJIHPOBKE
" | CYIIECTBYIOIIKUX IpoGIIeMB] B 00CYXKICHUIO
crioco00B ee perieHus CYIIECTBYIOIIMX CIIOCOOO0B €€ pelleH s
HccaenoBaHue
10, |HAaYdHBIX nyO0JnKanHi 2
Mo TeMe NPOoeKTHOMH
32241
ITouck ¥ aHAIH3 CamocTosTenpHas pabora
aKTyaJbHOW Hay4JHO- oGy4aromerocs o MOMCKy ¥ aHaIU3y
TEXHUYECKOH aKTyaJIbHON Hay4HO-TEXHUYECKOH
uHOOpMAaITHH. nHbOpMaLUU
10.1. | AmanuTHYecKas 2
IeSATeNbHOCTD U
CHUCTeMAaTU3aLIUS
HHDOpMaLKU U3
OTKPBITHIX HCTOYHHUKOB
Paspaborka niana
11, |pemenus NPOeKTHOH 14
3aa4H,
AEeKOMIIO3HITUS 3a1a4H
OCHOBHBIE KOMIIOHEHTBI OCHOBHEIE KOMITOHEHTBI XKHU3HEHHOT'O
XKHM3HEHHOI'O IIUKIIA IuKIIa mpoekta. [ lmaHupoBanue
IIPOEKTA. npoekTa. [locTaHOBKA LI€IH U 3a/1a9,
[TnanupoBaHue BEIOOP METOMIOB, OIIpeelICHHE
11,1, | EPOCKTa. ITocTaHoBKa ) 0KHJAaeMBIX PE3yJIbTaTOB H IIPOIYKTa
LIEJTH | 3a1a4, BeIOOp npoexta CamocTosTenbHas paboTa
METOIOB, OTIPE/ICTICHHE o0yu4aromerocs.
0XKH1aeMbIX
pe3yIbTaToOB U
IPOJYKTa IPOEKTa
[TpoexTHpoOBaHHUE CamocTosTenbHas paboTa
SKCIIePUMEHTA. 06Yy4aroIerocs mo MpOeKTHPOBAHHIO
11.2. | Akcenepartop & 3KCIIepHMEeHTa
HUH)KEHEPHBIX IIPOEKTOB.
Mogens
Peanmm3zarus nnana CamocrosTenbHast paboTta
11.3. | ucciaenoBaHusA UIH 10 o0ydJarolnerocs 1o pealnu3aluy IulaHa
IKCIIEPUMEHTA MCCIICHOBAHNS WIIH DKCIIEPUMEHTa
F T }C{(bopMpr}oT 3HAHUS O TUIIE
OPJIOBEIX, OOLIHX NMPpH3HAKAX
12. | mpupoay/na 6 g )
TIpeCTaBUTENe!N TUIIA; H3y4YaT
HPORIBOCERA 0COOEHHOCTH CTPOCHHS.
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OKCKypcHs B IPUPOTY Obyuaromuecs 03HaKOMSTCS C
0COOEHHOCTSIMHU IIPUPOJIBI B pa3Hoe
12.1, 4 BpeMs rojia, U3MEHEHHSIMU, KOTOPEIE
IIPOUCXOMAT B PACTUTENLHOM H
*KUBOTHOM MHDE.
Obyuaromyecs MO3HaAKOMATCS C
120, DKCKypcus Ha 9 XapaKTepUCTHKOH paboThl. M3yuaT
TIPOU3BOJICTBO obopynoBanue, paboune MecTa.
CMoryT 3a1aTh BOIIPOCHL 0 PO ECCHH.
IIpakTH4eckas
peaju3anus
NpoeKTHOM (KkeiicoBOoil)
13. |3apauu, B TOM 4YHCIE, C 34
HCIOJIb30BAHHEM
AHCTAHIHOHHBIX
TEXHOJIOTHH
ObyJaroruecst CAMOCTOSATENBHO OYIYT
13, | Baoms mbspamopen 6 paboTaTh ¢ MUKPOCKOIIAMH, FOTOBBIMU
mpernaparaMu, 000pyJoBaHUEM
6uonabopaTopum.
o " CamocrosTensHas paboTa
13.2 COIAHES REA00RoH 28 00y4aromKXxCcs Mo CO3AaHUI0 KeHCOBOM
MOJIEITH
MOJIEITH
IIyonuuHas 3amuTa
NpPoeKTOB H (HJIH)
14. |YHacTues puHATBHBIX 6
3TANaX MesKperuo-
HAJbHbIX H BCEPOCCHIi-
CKHX KOHKYPCOB
[ToagroroBka CamocrosiTensHast pabora
IPE3CHTALUY U TeKCTa 00yJaroUIuXcs M0 IOATOTOBKE
14.1. | npe3eHTalMK I 2 TIPE3EHTAIMH U TeKCTa IIpe3eHTAIIUN
Ty OJTMIHON 3aIHTHI IU1s ITyOJIMYHOM 3aIllUThI IPOEKTa
MpOeKTa '
Odopmienue CamocrosrensHas paboTa
MIPOEKTHOH o0yJaromuxcs 1o, 0(popMIIEHHIO
IOKYMEHTAITHH. IIPOEKTHOM JOKyMEeHTalUK
14.2. | YyacTtue B 2
COpPEBHOBATENHHOH
IesITeIbHOCTH, B T.4., Ha
BcepoccuiickoM ypoBHe
Axceneparop CamocrostensHas pabora
14.3 | uHKEeHEePHBIX MPOEKTOB. 2 00yYarOIIHXCs 10 IPEACTABICHUIO
JleticTByromuii cBoe#t paboThl.
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TPOTOTHUIL. Y4acTHe B
yOJIMYHOM 3allliuTe UK
Ipe3eHTAaIIH IPOEKTa

Hroro

144

2.3. KanengapHbliii y4eOHbIH rpaduk peajan3aldu NporpaMMsl

Ton Hazpanue KonuuecTro KonuuectBo | Hatet | Ilpomon
00yue IIPOrpaMMEL YacoB y4eOHBIX Hayajla | JXHUTEIb
HUA BCE | TeO | Ipak | Heme | HHEH 51 HOCTB

ro | puas | THKa | JIb OKOHYA | KaHHUKYJI
HUS
! JKuBble cucTEMEL. 144 129 1115 |36 7 gig?;i 10 gHei,
1 ypoBeHsb M SIHBaphb
JKuBEBIE CHCTEMEI. 01.09.23 | 10 guei,
2 2 ypoBeHD 144 |35 |109 |36 12 31.05.24 | qupaps
Hroro 288 (64 (224 |72 144 20
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3. Opranu3anMOHHO-NIearornyecKue yCJI0BHS peaju3aluu
JOMOJIHUTE/IbHOI 0011e00pa3oBaTe/IbHOH 001Iepa3BUBaOLICH
nporpamMmmsl «7KHBbIe CHCTEMbI»

3.1. MatepuaibHO-TeXHHUYecKOe o0ecnedeHne

[Tporpamma peanusyercst Ha 6aze geTcKoro TexHonapka «KBanTopuymy.

ITomemmenue - yuebHas naboparopusblO, ohopmieHHas B COOTBETCTBUH C
poduIeM MPOBOAMMEIX 3aHATUH U 000pYAOBaHHAS B COOTBETCTBUU C CAHUTAPHLIMU
HOpPMaMH.

Ne Konuyectso,
HaunmenoBaHue
/T IIT.
1. IIpodunnHoe oGopyaoBanue
1.1. | MoHOKynspHBIi Tab0opaTOpPHbIM MUKPOCKOII CO 16
CBETOIMOIHOM IIOJCBETKOM
1.2. | Yuebublii nabopaTopHbI KOMIIIEKT B 001aCTH q
HEHWPOTEXHOJIOT UM
1.3. | Mogenps MHTO3 U MEN03 1+1
L.4. | Mopens crpykrypsr JIHK 1
L.5."| Mogens mosra paspese ]
1.6. | Monens 3penus Ha 6aTapeiikax 1
1.7. | Cron aHTUBHOPALIMOHHBIN 1151 BECOB 1
1.3, ITxad BHITSKHON 1
1.9. | «Pobororexuuueckuit kommiekec HAYPOBO «YMHas 1
TEIIITUIA)
1.10 | Aspononnas yctanoBka 4 fpyca 1
2. KomnbroTepHoe 060pyaoBaHue
2.1. | Hoytbyx 15
2.2. | MaHuIyasTOpOM THIIA MBIIIb 15
23 MOV (Komup, npunTep, ckanep), A4, 4/6, na3epHblii 1
" | Kyocera M2640idw, 1 1.
3. IIpe3zenTannoHHOe 000OpyAOBaHHE
3.1. | Jlocka MarHuTHO-MapKepHas IOBOPOTHAs 1
4. IIporpammHoe o0ecneyeHue
4.1 | OducHoe nporpaMMHOe obecIieueHune 15
4.2. | AgTHBHpPYC 15
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3.2 NudopmanuoHHoe obecrnieyeHHe

CnHcok JuTEepaTypsl AJsl nejarora

1. Bayap O.C. Teopetuueckas 6uonorus / 9.C. bayap; Cocr. u npum. FO.I1.
IonukoBa; Betym. cr. M.O. Bayap. — CII6.: Poctok, 2017. — 352 c.

2. Bemsacosa H.A. MukpoGuosnorus: Yuebuuk / H.A. bemsicosa. — Mu.:
Brrmsiimas mxk., 2017, — 443 c.

3. Boranuka. Yuebuuk s By3oB; B 4 Tomax. 3utre 1., Baitnep 3.B., Kagepaiir,
U.B. u xp. — M.: Akagemus, 2007 . — 1696 c.

4. Bproxanos A.JI. MonekyisipHas MUKpoOHonorus: YuebHuk s By3os / A.JL
Bproxanos, K.B. Pribax, A.M. Herpycos. — M.: MI'Y, 2016. — 480 c.

5. Bopo6reB A.A. OCHOBEI MUKPOOHOJIOTHHA ¥ KIMMYHOJIOTHHI: Y 4eOHUK IS
CTYJIEHTOB CpeIHero mpodeccrnoHarpHOro obpasoBanus / B.B. 3esepes, E.B.
bynanosa, A.A. Bopo6ses; ITox pexn. B.B. 3Bepes. — M.: M1 Axanemus, 2018.
— 288 c.

6. T'opoxoBa C.C. OcHOBB!I MHKPOOHOJIOTHH, IIPOU3BOJCTBEHHOW CAHUTAPUU U
rurrersl: Yue6roe nocobue / C.C. 'opoxosa, H.A. Ilpoxonenko, H.B.
Kocomnanosa. — M.: U1 Akagemus, 2017. — 64 c.

7. Komsinosa H.A. Xumus u 6uosorus B Tabmunax u cxemax / H.A. Komnslnosa. —
Pu/]1: ®ennxkce, 2016. — 250 c.

8. Kionens B. I[BeTHOI ariac 1o HUTOJIOTHH, THCTOJIOTHH U MEKPOCKOITHYECKOM
apatomuu. — M.: ACT, 2007. — 533 c.

9. JlstouH B. T'ensl. — M.: Bunowm, 2012. — 896 c.

10.ITax B.B. Buonorus: Yuebuuk / H.IL. JIsicenko, B.B. ITax, JL.B. PoroxuHa,
ITox pen. H.IL JIsicenko. — CII6.: JIans, 2017. — 576 c.

11.Tpasens, B.®. [paktuky™ 1o opranugeckoit xumun: yueb. mocodue / A.E.
[llexoruxun, B.®. Tpasens — 2-¢ uzg. (31.) — M.: Jlaboparopus 3Hanui, 2017.
—595c. |

12.®annep A., llronke M. Anaromust U GQU3HOIOTHs YeloBeKa / Iiep. ¢ aHIJL —
M.: BUHOM. Jla6opatopust 3HaHui, 2008. — 537 c.

Cnucok JUTepaTyphbl A1 00y4arOIHXCH
1. Bopo6ses A.A. OCHOBBI MUKPOOHOTIOTHH B IMMYHOJIOTHHK: Y 9e0HHK I

CTYZIEHTOB CpeJHEro mpodeccroHansHoro obpasopanus / B.B. 3sepes, E.B.
Bynanosa, A.A. BopoGres; Ilox pen. B.B. 3sepes. — M.: M1 Axanemus, 2018.
— 288 c.

2. Komsutosa H.A. Xumus u 6uonorus B Tabaumnax u cxemax / H.A. Konsuiosa. —
Pu/]1: ®enuxkc, 2016. — 250 c.

3. Kronens B. 1[BeTHOH aTiac Mo MUTOJOTHY, TUCTOJIOTHH H MUKPOCKOIIMYECKOH
anaromuu. — M.: ACT, 2007. - 533 c.
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CnucoK JIHTepaTyphbl I pOAHTEIeH
1. Bopo6ses A.A. OCHOBEI MUKPOGHOIOTHH ¥ HMMYHOJIOTHH: Y 4eOHHUK ISt

CTYJ€HTOB cpefiHero IpodeccrHoHansHoro obpaszosanus / B.B. 3sepes, E.B.
Bynanosa, A.A. Bopo6bes; ITox pex. B.B. 3sepes. — M.: UL Axanemust, 2018.
- 288 c.

2. Konsurosa H.A. Xumus 1 6uonorus B Tabiumax u cxemax / H.A. Konsuiosa. —
Pu/]1: ®enmkc, 2016. — 250 c.

3. Krouens B. L[BeTHOI aT1ac 10 I{UTOJIOTHH, THCTOJIOIMU ¥ MUKPOCKOIIHIECKON
anmatomuu. — M.: ACT, 2007. - 533 c.

DieKTpoHHbIe 06pa3oBaTeabHbIe pecypchl H MHTepHET-pecypehl
1. TazeTa «buomorusa» U3maTeIbLCKoro gomMa IlepBoe ceHTsOpsa. Pexxum noctyma:

http://bio.1september.ru

2. OTKpEITHIH KouteK: bruonorus. Pexum pocryna: http://college.ru/biologiya/
3. CaliT MeXperuoHaIbHOr0 00IIECTBEHHOT0 2KOJIOTHYECKOTO TBHKEHHUS
«aTunna - FaTunHckuii Pation - Cankr-IletepOypr — Kpormranr» (1Iporpamma
«IlIxompHas Oxonornyeckas MHumatusa») PexuM goctymna:
http://www.eco.nw.ru

4, Bes 6uonorus. Pexxum mocrtyma: http://www.sbio.info

5. T'ocymgapcTBeHHEI# [IapBUHOBCKUH My3el. Pexum mocrymna:
http://www.darwin.museum.ru

6. AHaToMHs YelloOBeKa B MIUTFOCTpalUsX. Pexum qocryma:
http://www.anatomus.ru/

7. AHaToMmus YeloBeKa — aTiaac. Pexxum mocrtyma: http://www.anatomeom.ru/

8. DHIMKIONenus pacTeHuil. Pexxum moctyna: http://www.greeninfo.ru/

9. HanmoHansHbIH neHTp OHomormyeckoit nHGopmanuy. Pexum pocrymna:
https://blast.ncbi.nlm.nih.gov/Blast.cgi

3.3 UcnoJib30BaHue AUCTAHIIHOHHBIX 00pa3oBaTe/1bHbIX TEXHOJOITHHA NpH
peajin3aliHH NPOrpaMMbl

ITpu peanusaluu JOIOIHUTENBHOM 001e00pazoBaTenbHOM 001epa3BUBAIOIIEH
mporpaMMel  «JKuBbIE CHCTEMBI» YacTHYHO HCIIONB3YIOTCS OUCTAHIMOHHBIE
TeXHOJOrud. Ilemaror BHOCHT BCe METOJMUYECKHE MaTepHalbl, MCIOIb3yeMble Ha
KOXIOM 3aHATMH, IPAKTHYeCKWe 3aJaHus, 3aJaud, YydeOHBIM MaTepuan A
CaMOCTOSATENIFHOTO M3Y4EHHs, CCBUIKM Ha Buueo U HHble MHTepHeT-pecypchl Ha
CHENMANBHYIO IIaTGOpPMy, CO3NAHHYIO M8 KaAOH TpyNmsl OOYYarOIIUXCs II0
nanHoi mporpamMme B «CucreMe AMCTaHIIMOHHOTO oOydeHHs JIeTCKuil TeXHOIapK
«KBantopuym» TBepckas obmactb». Kaxaplil oOy4aromuiics 3aperHCTPHUpPOBAH B
CHCTEME M MMEET IOCTYII K 3TUM 00pa30oBaTeNbHBIM pecypcaM. 3arpy3ka MaTepuaia
OCYIIECTBIISIETCS [TeJaroroM IocIe IPOBeAeHHs KX 100 3aHATHS.
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3.4 KaapoBoe obecnieyenue

[TporpamMmy peanusyeT menaror pAeTckoro TexHomapka «KsaHTopuymy,
UMERIIUi cpeqHee MpodecCHOHAIbHOE MM BbICIIEe 0Opa3oBaHHE 10 MPOQUIIO
IIe[arOrM4eCcKOi JeATeIbHOCTH, IeAaroTHuecKkoe 00pa3oBaHHWE W ONBIT PabOTH C
IIPEIIOIaBAeMOM TEXHOJOTHEH M OTBEYAIOUHI KBalIU(UKAIMOHHBEIM TpeOOBaHUAM,
yKazaHHEIM B IpodeccHoHaNbHOM cTaHmapTe «llemaror mOMMOJHHTEIHLHOTO
00pazoBaHU.

3.3 MeTtoauueckoe odecnedyeHHe

OcoGeHHOCTH OpPraHU3alHi 00pa3oBaTe/IbLHOH NeATeIHLHOCTH

Pabora ¢ oOydaromMMECsS I[OCTPOEHA CIEAYIOIIUM OO0pa3oM: H3JI0KEHUE
TEOPETHYECKOr0 Marepuana, NelleHHe Ha KOMAaHIbI, BBIOJHEHHE NpPaKTHYECKHX
3a[laHul, pacIpeneieHie poiel B KoMaHAe U paboTa B KOMaHIE, NepHOANHYecKas
CMeHa poJiel U 3aluTa IIpoAeIaHHOH paboThl. '

[IpakTHKa TOKa3bIBA€T, YTO KMEHHO Takasil MOJeIb B3aUMOACHCTBHUS C
o0yJalomUMucs MakcuManbHO 3(QexkTuBHa, OHM ydarcs paboTre B KOMaHIE,
YMEHHIO CIIyIIaTh OPYr Opyra, COBETOBATbCs M IPHHMMATh peIIeHHe coodIma.

ITocme OCHOBHOTO TEOPETHUECKOTO Kypca opraHusyeTcs oOydeHHEe B paMKax
MHHH-IIPOEKTOB U MCCIIENOBaHUH, KOTOpO€ NPOBOAWUTCS KaK B HMHIHBUAYAILHOM
dopmMare, Tak W B Tpynmax ¢ pa3HOH YHCIEHHOCTBIO YYacTHHKOB. B memax
CIIELHANH3AIMH U TOTPY)XEHUS B TaHHYIO IIporpaMMmy oOydaromuecs: pa3duBaroTCs
Ha MPOEKTHBIE IPYIILI 110 3-5 YeOBeK IJIA BBIINONHEHUS BIOCIEACTBHM Oolee
y3KOHANpPaBJICHHBIX ITPOEKTOB.

MeToabl 00pa3oBaTe/bHOMH AesiTeILHOCTH
B mepuon o0yveHus MPHMEHSIOTCS TaKhe METOAbl 00yueHNs H BOCIIUTAHMUI,
KOTOPEIE MO3BOJIAT YCTAHOBUTH B3aMMOCBS3b AEATEIBHOCTH IE[arora-HacTaBHUKA U
o0yuarommerocs, HampaBlIeHHYI0O Ha pelleHHe o00pa30BaTe/lbHO-BOCIIUTATEIbHBIX
3a71a4. |
[To ypoBHIO aKTUBHOCTH UCIIOJIE3YIOTCS METO/BL:

- 00BSICHUTETHHO-UILIFOCTPATUBHEIN;

- OBPUCTUYECKUH METO;

- METOJ] YCTHOTO U3JI0KEHUS, TIO3BOJIAIOIIMH B IOCTYIIHOM (pOpMe IOHECTH
110 00yYaroIIMXCsl CIIOKHBIA MaTepHal,

- METOJ[ IIPOBEPKH, OLIEHKU 3HAHUI U HABBIKOB, IO3BOJIAIOIIWMNA OLEHUTH
HepefaHHbIe IIEJAaroroM MaTephanbl U, [0 HeoOXOIMMOCTH, BOBpEMs BHECTH
HEoOX0{UMEIE KOPPEKTHPOBKH 10 YCBOSHHIO 3HAHUH HA IIPAKTHYECKUX 3aHATUAX;

- WCCIeIoBaTeIbCKUA  MeTon  Oo0ydeHHs, Haromui  ofydaroImumcs
BO3MOYKHOCTB IIPOSABHTE ce0s, 10Ka3aTh CBOM BO3MOXHOCTH, IOOUTHCS OTPEIEIeHHBIX
PE3yJILTATOB.

- IpO6GIeMHOTO W3NIOKEHWsT MaTephana, KOrja Iepen o0y4aroIuMes
CTaBWTCH HeKas 3afada, IT03BOJISIOIAS DPELIMTh OINpeleNIeHHBIM 3Tam Ipolecca
00yJeHuUs 1 IepeiTH Ha HOBYIO CTYIIEHb 00y4eHHUSI,
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- 3aKpeIIeHuss M CaMOCTOSTENBHOM paboThl II0 YCBOSHHIO 3HAHWH H
HaBBIKOB;

- IUAJIOTOBBIA U JUCKYCCHUOHHEBIN.

IIpuembl 06pa3oBaTeIbHOM AeATEILHOCTH:

— Urpa-KBecT (Ha pa3sBHTHEe BHUMAaHUs, IAMATH, BOOOPaKEHNUS),

- COpPeBHOBaHMs U KOHKYPCHI, ‘

- HarISHEIH (PUCYHKH, TUIAKATEL, YePTeXkHU, GoTorpadmu, CXeMBI, MOICIH,
npu6opEl, BUIeoMaTepHallbl, TUTEPATypa),

- CO3/1aHKe TBOPYECKUX paboT.

3aHATHE COCTOMT M3 TEOPETHUECKOH (JTeKius, becea) ¥ IPaKTHUECKOH YaCTH,
CO3[AIOTCS BCE HEOOXOAMMBIE YCIIOBHS [UIS TBOPYECKOTO Pa3BUTHS 00ydarOIUXCS.
Ka)k10e 3aHsITHE CTPOHMTCS B 3aBHCHMOCTH OT TeMbl U KOHKPETHBIX 3a/ad, KOTOpbIe
IIPEeIyCMOTPEHEI MPOrPaMMOii, ¢ YIETOM BO3PACTHBIX 0COOEHHOCTEH 00yyaroIuxcs,
WX WHIAWUBUAYAIbHOM MOATOTOBIEHHOCTH.

OcHoBHBIE 00pa3oBaTe/ibHbIe MPOLECChI: PEIIEHHE HCCIe0BATeIBCKUX H
TeXHUYECKHX 3a1a4 Ha 6a3e COBpeMEHHOro 060pyHoBaHus, (HOPMHUPYIOIIUX CIIOCOOB!
IIPOYKTUBHOTO B3aUMOIEHCTBHS C AeHCTBUTEIPHOCTBIO H Pa3pENIeHHs IPOOIEMHBIX
CHUTYaIMif; T03HaBaTEeIbHBIE KBECT-UIPbl; COPEBHOBAHUS U KOHKYPCBIL.

OcHoBHBI€ (h)OPMBI AeSITEIBHOCTH:

- IO3HAaHWE M Yy4YEHHe: OCBOCHHE MPUHIMIOB (QYHKIMOHUPOBAHMS
CIOXXHOTO COBPEMEHHOTO O00OpYZOBaHMSA; OCBOEHHE CIIOCOOOB  yIpaBlIeHHS
BHUMaHHEM U BO3MOXXHOCTSMHU OPraHu3Ma,

- oOIIeHHe: NPHUHATHE IMPABII, OTBETCTBEHHOCTh KaK 3a COOCTBEHHBIE
yueOHEIEe JOCTHXEHHUsI, TAK 1 3@ Pe3yIbTaThl B PaMKaX «O0IIEro fenay;

- TBOPYECTBO: OCBOSHHUE ITOAXO/IO0B K pa3paboTKe MOZIeNIel yIpaBIeHHs KaK
pealbHBIMH, TaKk ¥  BOOOpakaeMbIMH  OOBEKTaMH, KOHCTPyHpOBaHME U
IIPOrPaMMHPOBAHUE PEATHCTHYECKHUX KOIIHH peallbHBIX 1 BOOOpaXKaeMbIX 00BEKTOB;

- Urpa: urpa B KOMaH/e, MHAUBUAYaJIbHbIE COPEBHOBAHNS,

- TPyHd: YCBOEGHHE IIO3UTHBHBIX YCTaHOBOK K TpyOy H pPa3THYHBIM
COBpPEMEHHBIM TEXHOJIOTUSAM.

®opma opraHu3aIy y4eOHBIX 3aHATHH:

- becena;

-~ JIeKITUS;

- UIpa-KBECT;

= OKCKYpCHS;

- WHIMBHyaJbHas 3all[UTa [IPOEKTOB;

— nmpakTHieckas pabora;

- TI0JIEBOE HCCIIeIOBAHUE:

— nabopaTopHas paboTa;

= TBOPYECKUM OTUET.

Tunbl y4eOHbIX 3aHATHH:

- TIEPBUYHOI'0 03HAKOMJIEHHS C MaTEPHAIIOM;

= YCBOEHHUE HOBBIX 3HAHWM;
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- KOMOMHHPOBaHHBIH;

- IPaKTHYeCKUe 3aHATHS;

- 3aKperuieHre, IOBTOPEHHE;

- UTOT'OBOE.

JquarsocTuka a(ppexTHBHOCTH  00pa3zoBaTEILHOTO Ipolecca
OCYILIECTBIISIETCS B TEUEHWE BCETO0 CPOKa pealld3al[i¥l IPOrpPaMMBbl. DTO IIOMOI4eT
CBOEBPEMEHHO BEIABIIATE IPOOEIIbl B 3HAHUAX, YMEHUAX 00y4aroIuXCsl, IIIaHUPOBATh
KOPPEKIMOHHYI0 paboTy, OTCIekKHBAaTh NWHAMHUKY pa3BUTHSA oOydarormumxcs. s
oueHKH 5(hdeKTUBHOCTH 00pa30BaTeNbHOM NporpaMMbl BBIOpaHBI  CIIEMYIOIIHE
KPUTEPHH, OIpPEIeNsIONMe pa3sBUTHE HHTECIUIEKTYQJIbHBIX M TEXHHYECKHX
criocoOHOCTe#t oOydaroIuxcs: pa3BUTHE NaMsATH, BooOpa)keHHs, o00pa3HOTO,
JIOTHYECKOTO ¥ TEXHHYECKOTO MBIIILICHHS.

PesynbTaToM ycBoeHUS 00ydatOIUMUCS IIPOTPaMMBl SBIISIOTCS: YCTONYUBEIA
MHTepeC K 3aHATHSIM, pe3yibTaThl JOCTMXKCHUH B MacCOBBIX MEPOIPHATUAX
Pa3TM9IHOTO YPOBHHL.

YueOHOo-MeTOAHYECKHE CPeICTBA O0y4eHHA:

= CreLHaI3UpoBaHHas JUTEPaTypa, No00pKa XKypHAJIOB;

= HaOOpBI TEXHUUECKOH JOKYMEHTAIMU K IpUMeHsIeMoMy 000pyI0BaHHIO;

- 0o0pasipl Mojeled ¥ CHCTEeM, BBHITIIOJIHEHHBIE OOydaloONIUMHCA U
MIe1aroroM;

— IUTaKaThl, POTO U BUACOMATEPHAIIBI;

- yueOHO-METOAMYECKUE ITOCOOMS Ui Tefmarora M OOydaromuxcs,
BKJIFOYAIONIHE JUAaKTUYeCKuid, WHGOPMAlUMOHHBIM, CIpPaBOYHBIA Marepuanbl Ha
Pa3IMYHBIX HOCHUTEJISX, KOMITBIOTEpHOE U BHIe0 0060pyI0BaHHE.

[IpuMenseMoe Ha 3a8HATHAX JUIAKTHYECKOE M Yy4eOHO-METOTHYECKOe
obecrieyeHre BKIIIOYAEeT B ce0s DIIEKTPOHHBIC yUeOHUKM, CIIPaBOYHbIE MaTepHasbl U
CHCTEMBI HCIIOIb3YEMBIX MIporpaMmM, MIHTepHeT, pabodne TeTpaau 00ydaromuxcs.

Ilenaroruyeckue TeXHOJIOTHH

B mpomecce ofydeHus IO NpOrpaMMe HCIIOJIB3YIOTCS pa3HOooOpasHbIE
Ie1aroriuecKue TeXHOIOTHHU:

= TEXHOJIOTHM pA3BUBAIOIIEr0 o00ydeHus, HalpaBlIeHHble Ha obuee
I[EIOCTHOE Pa3BUTHE JIUYHOCTH, HA OCHOBE aKTUBHO-JI€ATEIHFHOTO criocoba o0y4yeHus,
YYUTHIBAIOIIHE 3aKOHOMEPHOCTH Pa3BUTHSA U 0COOEHHOCTH MHAMBHIYYMA,

— TEXHOJIOTHH JIHYHOCTHO-OPUEHTHUPOBAaHHOIO O00y4eHHUs, HaIpaBICHHEIE
Ha pa3sBUTHE WHIMBHIYaIbHLIX [O3HABATENIBHBIX CIIOCOOHOCTEH Kakaoro pebeHka,
MaKCHMAaJIbHOE BBISBIICHHE, PACKPHITHE U UCIIOJIb30BAHUE €TI0 OIIBITA,

- TexHonorun  auddepeHIpoBaHHOro o0yueHus, obecrnedyuBarolue
00ydeHHe KaXKI0ro 00y4arIerocst Ha ypoBHe ero BO3MOXHOCTeH M CIOCOOHOCTEH;

- TEXHOJIOTHH COTPYOHHYECTBA, PeIM3YIOLIHe IeMOKpPaTH3M, PaBEHCTBO,
IapTHEPCTBO B OTHOIIEHMAX Tearora ¥ 00y4alomerocs, COBMECTHO BEIPaOaThIBAOT
LENH, COIEp)KaHHe, OAIOT OLICHKH, HAXOIACh B COCTOSAHHMM COTPYAHHYECTBA,
COTBOPYECTBA.
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- IIPOEKTHBIE TEXHOJNOIUM — JOCTIDKEHHE LEeNd 4Hepe3 IETalbHYIo
pa3paboTKy mpo6IeMsl, KOTOpas OJDKHA 3aBEPIIMTECS PEallbHBIM, OCA3a€MBIM
TIPaKTUYECKMM PE3yJIBTaTOM, 0hOPMIEHHBIM TEM MM UHBIM 00pasoM;

- KelCc-TeXHONOTHH, 9TO MHTEPaKTHUBHBIE TEXHOJIOIHM, OCHOBAaHHBIE Ha
peanbHBIX MMM BBIMBIIUICHHBIX CHTYallUsaX, HANpaBleHHbC Ha (OpMUpOBaHHE Yy
06YUarOIIXCs HOBBIX KAY€CTB ¥ yMEHHH 110 PELICHHIO IPOOIeMHBIX CUTYaIHH;

- KOMITBIOTEpHbIE TEXHOJIOTHH, (OpMHpYIOIIHe YMeHHe paboTars ¢
MH(bOpMAIHel, HcCiIen0BaTeNbCKIe YMEHH)S, KOMMYHUKATHBHbBIE CIIOCOOHOCTH.

B npakTWKe BBICTYNAIOT pa3iH4YHble KOMOMHAIMM OSTHX TEXHOJIOTHH, HX
DJIEMEHTOB.
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