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1. KoMIuleKkC OCHOBHBIX XapaKTEePUCTHK MPOTrPAMMbI
1.1. IMosicHUTEIbHAS 3AIIUCKA.

JlononHutenbHas 001eoOpa3oBarenbHas o00lIepa3BUBalOLas IporpaMma
(manee IIporpamMma) HampaBiieHa Ha MOJYyYEHHE OOYYAOUIUMUCS TEOPETUUECKUX U
MPAaKTHUYECKUX HABHIKOB B O00JACTH OWOJOTHH, a TaKKe TNEepeAOBBIX 3HAHUN U
MPAKTHYECKUX HABBIKOB B 00JIACTH OMOTEXHOJIOTUI M HEUPOTEXHOIOTHIA.

B mporiecce nmpoBeaeHus 3aHATHI, 00yJaronrecs TOJDKHBI MONYYUTh HABBIKU
noncka WH(OPMAIUK IO WHTEPECYIOUICH TeMaTHKe, PEIICHHUs TTOCTaBICHHBIX 3a/a4,
OmupascCh Ha 3HaHWE (U3NYECKUX 3aKOHOB H (U3MOJOTHMYECKUX SIBICHUH,
PETUCTPALlM W WHTEPIPETAlMK PAa3IUYHBIX CHUTHAJIOB, UMEIOIINUX OHOJIOTHYECKYIO
IPUPOJY, & TAK)KE BBHITIOTHUTH MPOCKTHYIO pabOTy MO BHIOPAHHONW TEMaTHKE.

B mporecce monydeHus 3HaHHUN, 00y4aroNIMecs: HaydaTcsl MPaBUILHO CTaBUTh
eny, IUIAaHUpOBaTh  HamOojee  pallMoOHajbHBIE TYTH WX  JOCTHIKEHHUS,
CaMOOPTaHU30BBIBATECS M OPTraHU30BBIBATH JAPYTUX [JISl PEIICHUS TOCTABICHHBIX
3a/a4, JOCTUTATh MPAKTHYECKH 3HAYUMBIX OOIICCTBEHHO TIOJIE3HBIX PE3yJIbTaTOB.
NPUMEHSTh WH)XCHEPHBIE TIOJIXObI B PEIICHUH TIOCTABICHHBIX 3a/1a4.

OCHOBHBIMH 3aJladaMH B pa0oTe SBISETCS OPUEHTAIMS Ha MaKCUMAaJIbHYIO
camMopealIn3alnio JTMYHOCTH, JTIMYHOCTHOE M MPOo(ecCHOHALHOE CaMOOTpe/IeIIeHNE,
colManm3alfio W ajanTtanuio jgereid B obmiectBe. Ha Bcex sramax peanmu3aiuu
IpoTrpaMMbl  OCHOBHOW  IIEJIHIO SBIISIETCSl CO3JaHME WHTEepeca y JeTed K
€CTeCTBEHHOHAYYHBIM JUCIUILTHHAM, ()OPMHUPOBAHUE MTOTPEOHOCTH B MIPHUOOPETEHUHN
CTHCIIMANbHBIX 3HAHWK W HABBIKOB [UIsI TOATOTOBKH K OCO3HAHHOMY BEIOODY
npodeccun.

[Iporpamma pa3paboTaHa Ha OCHOBE CIICIIMATU3MPOBAHHON METOAMYECKOMN
JUTEpaTyphl U MPOPECCHOHAITBHOTO OTBITA IMEAarora, peain3yercs ¢ MPUMEHEHUEM
BBICOKOTEXHOJIOTHYHOT'O 000PYIOBAHHUS.

HopMaTuBHO-TIpaBOBOe o00ecneyeHne NporpaMMmabl.

[Iporpamma pa3paboTaHa B COOTBETCTBUU C JOKYMEHTAMH:

1. OenepanbHblii 3ak0H oT 29 nekabpst 2012 roma Ne 273-®3 «O6
obpazoBanuu B Poccuiickoit denepanun» (cT. 2, 1. 15, ¢1.16, cT.17, CcT.75, cT. 79);

2. [TpoexT Konneniuy pa3BuTHs AOMOJTHATEIBHOTO 00pa30BaHus JETEH 10
2030 rona;

3. [Tpuka3 Munnpocemennss P® ot 09.11.2018 roma Ne 196 «O6
yTBepxkaeHun llopsiagka opraHu3anuM ©W  OCYLIECTBIEHUS  0Opa3oBaTENbHOM
JESTENHHOCTH IO IOTIOJHUTEIBLHBIM 00IIe00pa30BaTEIbHBIM IPOTPaAMMaM;

4, ITpuka3 ot 30 centsiops 2020 r. N 533 «O BHeceHUM U3MEHEHUU B
MOPSIOK OpPTaHU3alMM W OCYIIECTBIECHUS O0Opa30BaTENbHON NEATEITBHOCTH TI0
JOTIOJIHUTENbHBIM 00111€00pa30BaTEbHBIM MIPOrpaMMaM, YTBEPKJICHHBIA MPUKA30M
MunuctepcrBa npocsenieHus Poccuiickoii @enepanniu ot 9 Hos106pst 2018 1. Ne 196y,

d. Metoauyeckre peKOMEHJAUU MO MPOSKTUPOBAHUIO JOMOTHUTEIBHBIX
obmepa3BuBaromux mporpamMm Ne 09-3242 ot 18.11.2015 rona;



6. CIT 2.4.3648-20 CaHuTapHO-3IUAEMHUOJIIOTHYECKHE TpeOOBaHUsA K
OpraHu3alysM BOCHUTaHUS © OOy4YeHHUs, OTAbIXa W O30POBJIEHUS JeTed u
MOJIOJEXKH;

7. [Mucemo MunoOpHayku Poccun ot 28.08.2015 roma Ne AK — 2563/05
«O MeToIMYECKUX pEKOMEHJauusx» BMecTe ¢ (BMecTe ¢ MeTroauuyecKuMu
pEeKOMEHJauusIMU [0  OpraHu3alud  O0pa3oBaTENbHOW  JEATEIBHOCTH  C
HCIIOJIb30BAaHUEM CETEBBIX (DOPM peanu3aluu 00pa3oBaTeIbHbIX MPOTPaMM);

8. [Ipuka3 MunHucTepcTBa Hayku M BbIicliero ooOpasoBaHus Poccuiickoi
®enepanuu 1 MunucrepcrBa npocsemenus Poccuiickoit @enepannn ot 05.08.2020
r. N 882/391 "OG6 opranuzanuu U OCyIIECTBICHUU 00pa30BaTEIbHON JIESITEIBHOCTH
IpH ceTeBor popme peanuzanuu 00pa3oBaTENbHBIX IPOIPAMMY;

9. [Tpuka3 MunucrepctBa oOpa3zoBanus u Hayku P® ot 23.08.2017 rona
Ne 816  «llopsimok  mpUMEHEHHs ~ OpraHu3alusMH,  OCYILECTBISIOIMIMNX
o0pa3oBaTelbHYI0 JI€ATEIBHOCTh  DJIEKTPOHHOTO OOY4YeHMSs, JUCTAaHIMOHHBIX
o0pa3oBaTeIbHBIX TEXHOJIOTUHN IPU peann3alud 00pa3oBaTeIbHbIX IPOTrPaMM»»

10. «Meroauueckue pexkomengauuu ot 20 mapra 2020 r. mo peanuzanuu
oOpa3oBaTeIbHBIX MPOrpaMM Ha4yaJbHOIO OOIIEro, OCHOBHOI'O OOIIEro, CpeaHEro
oOmrero o0pazoBaHusi, 00pa30BaATENBHBIX MPOrPAMM CPEIHEro Mpo(ecCHOHaTBEHOTO
o0pa30oBaHus U JOTOJHUTEIBHBIX 0011€00pa30BaATENbHBIX IPOTPAMM C TPUMEHEHUEM
AIEKTPOHHOTO O0YYEeHHS ¥ TUCTAaHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTUIY;

11. VcraB OI'BIIOY «1TK»;

12. [TonoxxeHue o neTckoM TexHonapke «KBaHTOpHyM».

YpoBeHb 0CBOCHUS NMPOrPAMMBbI. CTAPTOBBIN
HanpasaenHocTs (mpoduiib) NporpaMmMbl: €CTECTBEHHOHAaYYHAas

AKTYaJIbHOCTH NPOTrPaMMbI

buonorusi, OMOTEXHOIOTUU — aKTUBHO Pa3BUBAIOIINECS OTPACTU COBPEMEHHOM
HAay4YHOW MBICIIH.

Pa3paboTku B TaHHBIX 001ACTSIX MO3BOJSIOT pelIaTh MIMPOKUNA KPYT BOPOCOB,
CBS3aHHBIX C OXpaHOM 3JI0POBbS YEJIOBEKAa, TMOBBLIMICHHEM JS()PEKTUBHOCTH
CEJIbCKOXO3MCTBEHHOIO M MPOMBIIUJIEHHOTO MPOU3BOJCTBA, 3alUTOW CpEabl
oOuTaHus OT 3arpsA3HEHUN, OCBOCHHMEM TJIyOMH OKeaHa M KOCMHYECKOTO
IIPOCTPAHCTBA.

CoBpeMeHHBIE OWOJIOTHYECKUE 3HAHUS TO3BOJISIIOT CO3/aBaTh METOJUKH,
HalpaBJICHHbIE HAa KOHCTPYHPOBAHUE KIETOK HOBOI'O THUIIA; HECYLIECTBYIOIIHME B
MPUPOAE COUYETAHUS TEHOB; MMPOECKTUPOBATH U BHEAPSTH B MPOU3BOJCTBO PA3JIUYHBIC
UHTEP(EHCHI B3aUMOICHCTBUS YEIIOBEKA U DJIEKTPOHHBIX YCTPOMCTB.

HoBoe m cTpeMurensHO pa3BHBAIOLIEECS] HANPABICHUE — HEUPOTEXHOJOTHHU.
Pa3Butre oTpaciu no3BOJIUT OOUIECTBY KOHTPOJIUPOBATH U UCIOIb30BaTh MHOTHE M3
BO3MOXKHOCTEM MO3ra, BIMSIOIIMX HA JUYHOCTh u oOpa3 xu3Hu. Ot
(dapMaleBTUYECKHUX MPENnapaToB 10 CKAaHUPOBAHUS MO3ra, HEUPOTEXHOJIIOTUU MPSIMO
WM KOCBEHHO 3aTparvBaloT IMOYTH BCE HACEJIEHUE PAa3BUTBHIX CTpaH, OyAb TO
npenapatel OT JENpeccuH, OECCOHHMIIbI, CHHApOMa Jeduiura BHUMaHUS U



TUIEPAKTUBHOCTH, AaHTUHEBPOTUYECKUE CPEICTBA WM CKAaHMPOBAaHUE HA HAJIUYUE
paka, BOCCTaHOBJICHHE M1OCJIE€ UHCYIbTa U MHOTO€E JIPYTOE.

Hcnonb3oBaHuE COBPEMEHHBIX [€1arOrMYeCKUX TEXHOJIOTUH, METOJI0B U
MIPUEMOB; PA3IHMYHBIX TEXHUK M CHOCOOOB pabOThI; COBPEMEHHOI'O O0OpYIOBaHMS,
MO3BOJISIIOLLETO HCCIEAOBATH OOBEKTHI M CHUCTEMBI M3 00JIACTH OMOTEXHOJIOTHH,
o0ecreynBaeT HOBU3HY IPOrPAMMBI.

NudopmalimoHHble TEXHOJOTUH, OUOTEXHOJOTMH  — SBISIOTCS OJHUM W3
MIPUOPUTETHBIX HAIPABICHUM pa3BUTUS B YJIbIHOBCKOM oOnactu. OOydeHHe 1o
[IpOrpaMMe E€CTECTBEHHOHAYyYHON HANpaBJICHHOCTH MPEAOCTABISAECT 00YyYarOIUMCS
BO3MOXKHOCTH  NpodecCHOoHaIbHOW  opueHTauuu.  [Ipaktuueckue  paboOTHI,
aJlanITHPOBaHHbBIE K COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, TOMOTAIOT PACKPBITh U
pa3BUTh TBOPYECKMU TMOTEHIMAN JeTed, a TakXke NPOJEMOHCTPUPOBATh CBOU
CIIOCOOHOCTH K HAYYHOM M MCCIIEIOBATENIbCKOU JIEATETbHOCTSIM.

[Iporpamma oTBe4yaeT MOTPEOHOCTSM JeTel B 3HAHUSX €CTECTBEHHOHAYYHOMU
HAIpPaBJIICHHOCTH, OPUEHTHUPOBAaHA Ha pElIeHUE JUYHOCTHBIX MpobiieM pedeHka, u
COOTBETCTBYET COIMAIIbBHOMY 3aKa3y 00IlecTBa B MOJATOTOBKE I'PaMOTHBIX JTUYHOCTEN
BJIA/ICIOIINX HaBbIKAMU B 00JIACTH OMOTEXHOJIOTHH.

HoBu3Ha 1 oT/INYUTEIbHbIE 0COOCHHOCTH MPOTPaMMbI

OmnuceiBaemasi 00pa3oBaTelibHas IporpaMMa HHTETPUPYET B ceO€ TOCTHKESHUSI
COBPEMEHHBIX HaIpaBJIeHUH B 00JIACTH OWOJIOTHMH, OMOTEXHOJOTHUM, a TaKKe
HEUPOTEXHOJIOTUI.

3aHUMasCh 10 JaHHOM MporpamMme, oOOydJarouuecss OJDKHBI TOJYYUTh
Nepe/oBble 3HAHUS B TEPEUMCICHHBIX O00JIACTSAX, HAY4YUThCSA IUTAHUPOBATh M
peau30BbIBaTh KOHKPETHBIE MCCIIE0BATENBCKUE U MPUKIAIHBIE 3a/1aud, TOHUMATh
POJIb HAYYHBIX UCCIICIOBAaHUM B COBPEMEHHOM MUPE U 3HAUMMOCTb MEXTyHAPOIHOTO
COTPYIHUYECTBA.

[IpakTryeckue HaBBIKM pabOTH, oOydJaromuecss MOTYyT TMOJY4YUTh Ha
pPa3IMYHBIX BUJAX COBPEMEHHOTO 00O0pyJaoBaHus. Tak, Hampumep, JaMHUHAPHBIN
mKad HCIOIB3yeTCS B MPOIECCEe H3YYCHUS MHKPOKIOHAIBHOTO Pa3MHOKCHHS;
OMopeakTop — JUISi MOJSIUPOBAHUS PAa3HBIX MHUKPOOHOJIOTHYECKHX ITPOIIECCOB, a
TaK)K€ CHHTE3a BEIIECTB; MUKPOCKOM ¢ (PIIyOPECIIEHTHBIM MOJYJIEM — JIJIs W3yYCHHS
OKpaIIeHHBIX (PIIYOPECIIEHTHBIMUA KPACUTEISIMH MHUKPOIPENapaToB (Hampumep, s
omnpeaeeHUs] CBEKECTH MPOAYKTOB) U T.J.

IlenHocTh mMporpaMMbl COCTOMT B TOM, 4YTO B HEHM ynensercsa OoOJblioe
BHUMAaHHE TMPAKTUUYECKOW JEATEIbHOCTH ydamuxcsa. I[Iporpamma ocHOBaHa Ha
MPUHIIAIIAX pa3BUBAIOMIET0 OOYyYEHHs, CIOCOOCTBYET TIOBBIIICHHIO KadecTBa
o0ydeHus, (HOPMHUPOBAHUIO HCCICAOBATEIBLCKOTO CTHUISI MBIIIJICHUS W YCHICHHUIO
MOTHBAIIMHU K O0YYEHHUIO.

HoBu3zHa mporpamMmbl 3aKiIto4aeTcsi B KOMIUIEKCHOM H3yYE€HUU MPEIMETOB U
JUCITUATIIINH, HE  BXOOIIIMX  HU B OJHO  CTaHJapTHOE oOyueHue
o01eo0pa3zoBaTebHBIX MIKOJ. [IporpamMma HampaBjieHa Ha MOJYYEHHE HAaBBIKOB
HCCeI0BaHus B 00J1aCTH OMOJIOTHH, OMOTEXHOJIOTHH U HEMPOTEXHOJIOTHH.



B xone peanuszanumu mporpamMMbl OOydaromIMecs CaMOCTOSTENbHO pelaroT
IIMPOKUIA CHEKTP pa3IMYHbIX 3a4ad, YTO [OMOTaeT WM THOJYYHUTh TOJHOE
MIpPEICTaBICHUE O HAYYHO-HCCIIEOBATENbCKOM padoTe.

[Iporpamma TecHO CBsi3aHa C MPOBEACHUEM MACCOBBIX MEPOIPUSATUN B HAYYHO-
TeXHUYeCKou cdepe mis AeTed (BbICTaBKaMH, KOHKypcaMu, KOH(EPEHIUSIMU), UTO
MO3BOJISIET, HE BBIXOJIS 32 paMKH y4eOHOTO MpoLecca, IPUHUMATh aKTUBHOE y4acTHE
B MEPONPUATUAX PA3TUYHOIO YPOBHS OT MYHUIIMIAIBHOTO IO MEXIYHAPOIHOTO.

Ha 3aHsATUsAX MCMONB3yIOTCA pa3nuyuHble (GOpMbl OOYUYEHUS: MHAUBUIYaJbHAS
(camocTOsITENBHOE BBIMOJHEHUE 3a/laHMi); TPyNmoBas, KOTopas MpPeanoyaraet
HaJM4YHUE CHUCTEMbl «PYKOBOAMTENb — Ipylnna - oO0yyaroluicsa»; napHasi, ¢ y4eTOM
MHTEPECOB U CIIOCOOHOCTEN KaXK0ro 00y4daromerocs.

Ilenarornveckasi nejiecooOpa3HoOCTb.

Ieparornyeckasi mesiec000Pa3HOCTL TPOTPAMMBI 3aKJIKOYAETCS B CO3JAHUU
OpPraHU3aIMOHHBIX U MCUXOJOr0-NeJarorn4eCKuX yCJIOBUM I MPUBJICYEHUS AETEN
U TIOAPOCTKOB K 3aHATHUSIM €CTECTBEHHOHAYYHBIM TBOPUYECTBOM, 00ECTICUMBAIOIINX
pa3BUTHE MOTHBAIlMU K TO3HAHUIO, TBOPUECTBY M TPYHAY, KOHCTPYKTOPCKHX H
U300peTaTeIbCKUX CIIOCOOHOCTEH, (OpMUpPOBAHME HAYYHBIX KOMIICTCHIIMH, Kak
(akTOpOB  YCIICNIHOTO CaMOONPEACIICHUS ¢ caMopeaau3aluud JUYHOCTH B
COBPEMEHHOM MUDE.

[IporpaMmma oTBewaeT TMOTpPeOHOCTSIM O0OIIEecCTBA H  00pa30BaTEIbHBIM
cTaHgapTaM B (OpPMHUPOBAHUU KOMIIETEHTHOM, TBOpUYECKOW JM4HOCTH. [Iporpamma
HOCUT COaJaHCUPOBAHHBIM XapakTep W HampaBlieHAa Ha pPa3BUTHE HAy4HO-
UCCJIEIOBATEIBLCKOM KYJIBTYPhI 00yYaIOIUXCHA.

B xome peanmzanum  mporpaMMbl  TIPOMCXOAUT  (GOpPMHUpOBaHUE U
CUCTEeMaTH3allusl 3HAHWUW, pa3BUTHE TBOPYECKUX CIOCOOHOCTEH, BOCIUTAHUE
JIMYHOCTU C aKTUBHOM >KU3HEHHOM ITO3HIIMEN, CLIOCOOHON CaMOCTOSITEILHO CTAaBUTH
nepea coOoi 3a1a4n U peniaTh UX, HaX0/s1 OPUTHHAIBHBIE CTIOCOOBI PEIICHHUS.

Conepxanue IporpaMMbl OTIPEIENIIeTCS C YIETOM BO3PACTHBIX 0COOCHHOCTEN
00ydJaromuxcs, MUPOKUMH BO3MOKHOCTSIMHU COITUATM3AIIMH B IIPoIIecce OOIICHHMS.

Pemienue uccneqoBaTelbCKUX U MPUKIAIHBIX 33/1a4 B MPOIECCE peanu3aiivuu
IIPOCKTOB €CTECTBEHHOHAYYHOW HAIpaBJISHHOCTH (OPMHUPYET Y OOyYaromuxcs
YyMEHHE TBOPYECKH IOJXOIUTh K IOCTaBJICHHOW 3ajade, a COBMECTHas paboTa B
CIUIOYCHHOM KOJUICKTHBE JCTeH, KOTOpBIC CTaBAT Iiepea Co0OM eIUHYI0 IIelb,
TECHBIM 00pa30M CBsI3aHA C MHTEIUICKTYaIbHBIM, SMOIIMOHAIBHBIM U HPABCTBEHHBIM
Pa3BUTHEM KaXKJ0TO peOeHKA.

JlononnumenvHocms TPOrpaMMbl 10 OTHOIIEHHUIO K MporpamMmam OOIIEro

o0pa3oBaHUs 3aKIIOYacTCs B €€ OPUESHTHPOBAHHOCTH HA M3YYEHHE W IPUBIICUCHHE
y4aliuxcs K COBPEMEHHBIM €CTECTBEHHOHAYYHBIM TexHoJorusM. OOydaromuecs
AMEIOT BO3MOXHOCTh TPUMEHSTh Ha MPAKTUKE CBOM 3HAHUS, MOJYYCHHBIE HA YPOKaX
B IIIKOJIE.
Anpecat mporpaMmbl: AeTH B Bo3pacte oT 12 mo 16 umer. Ilporpamma
MpelycMaTpuBaeT OTOOP MOTHBUPOBAHHBIX JETEW MJIA y4acTUsl B COPEBHOBAHMSIX
pervoHaIbHOTO M 0ojiee BBICOKOTO ypoBHA. Ilporpamma He aganThpoBaHa s
oOyuaromuxcsa ¢ OB3.



XapakTepHCTHKA BO3PACTHOM I'PYNNbI.

[Iporpamma paccunTaHa Ha IIMPOKHI BO3PACTHOM Ouama3zoH OO0yYaroImIuXcCs:
12-16 net. ITonpoCTKOBBIM MEPHOJ OTIMYAETCS BBIXOJOM PEOEHKAa HA KauyeCTBEHHO
HOBYIO COLIMAJbHYIO TIO3HUIMIO, B KOTOPOH (OPMHUPYETCS €ro CO3HATEIbHOE
OTHOLIEHHE K cebe Kak wieHy oOmectBa. OCHOBHOW (opMOIl camMomo3HaHUs
MOJIPOCTKA SIBISIETCS CpaBHEHHME ce0s ¢ JAPYrUMH JIOABMH — B3POCIBIMH,
cBepcTHUKamMu. [loBefeHHEe TMOAPOCTKA pPETYIUPYETCs €ero CaMOOIICHKOH, a
caMoolleHKa (¢GopMHUpyeTcsl B XOJle OOIIEHUS C OKPYKAIOUUMH  JIFOJAbMHU.
[lepBocTenenHoe 3HA4Y€HHME B OTOM BO3pacTe MpUOOpeTaeT OOIIeHUuE Co
CBEPCTHUKAMH.

Oco0oe 3HaueHHWEe B JTOM BO3pacTe misi peOeHKa HWMEET  KOJUICKTHUB,
OOIIIECTBEHHOE MHEHHE, OIleHKa CBEPCTHHKAMH €r0 TOCTYNKOB WM JaeWcTBuil. Jletn
CTPEMSITCSl 3aBOEBATh B TJla3aX CBEPCTHUKOB aBTOPHUTET, 3aHATh JOCTOWHOE MECTO B
KOJJIeKTUBE. B 2ToM Bo3pacte y JeTeid TpOSBISIETCS CTpEMJICHHE K
CaMOCTOSITETPHOCTA ¥ HE3aBHCHMOCTH, BO3HHMKAe€T MHTEpEC K COOCTBEHHOM
JUYHOCTH, (OPMHUPYETCS CaMOOIICHKAa, pa3BUBAIOTCS  aOCTpakTHbIE  (POpMBI
MbInuieHns. OOmIasch CO CBEPCTHUKAMU, MOAPOCTKH aKTUBHO OCBAaWBAaIOT HOPMBI,
IIeJIA, CPEJICTBA COLMATBHOTO MOBE/ICHUS, BBIPAOATHIBAIOT KPUTEPUN OIICHKHU CeOs U
apyrux, [leqaroroB BOCIpUHUMAIOT Yepe3 MPU3MY OOIIECTBEHHOTO MHEHHUS TPYIIIIHI.

B cBs3u ¢ aTM ocHOBHasi (hopMa TPOBEACHUS 3aHSATUH — ATO MPAKTUYCCKUE
paboThl, B X0/I€ KOTOPHIX y JE€TEH MOSBISIETCS BO3MOKHOCTh MPOJEMOHCTPUPOBATH
CBOM HHAMBHUAYAJIbHbIE CIOCOOHOCTM M KOJUIEKTUBHBIE PEIIEHHs ITOCTABIECHHBIX
3ajad. Bce  3aHATMS  HOCAT  TO3HaBaTENbHBIM  XapakTep, OOecleyeHbl
J€MOHCTPALIMOHHBIM MaTE€pPHaJIOM, YTO MO3BOJSET UX aJalTUPOBaTh K KOHKPETHOMY
BO3pACTYy.

O0bém nporpamMmmbl: 72 yaca
Cpok ocBoeHus mporpamMmsbi: 1 rog.
Pexxum 3anHsiTuii: 3aHATHS IPOBOJATCS 2 pa3a B HEJEIO 1o 2 Jaca.

@®opMbI 00y4eHHS U 0COOEHHOCTH OPraHM3alMu 00pPa30BaTeJIbHOI0 Mpolecca

[IpropUTETHBIM  METOJOM  OpTraHHW3allMd  NPAKTHYECKON  ESITeIbHOCTH
oOydJarommxcs SBISETCS MpakTU4Yeckas paboTa, a Ha Ooriee MO3MHMX dTamax -
MPOEKTHAS] JIeSITEIbHOCTb. TexHonoruss TPOEKTHPOBAHUSA TMPEAYyCMATPUBACT:
peleHre OOyMIAIIMKUMCS WM TPYMNIION O0ydYaroIuXxcsl ONpeeSICHHONW IPOOJIeMEl,
UCIIOJIb30BaHUE Pa3HOOOPA3HBIX METOJIOB, CPEACTB OOydYeHHMs], HHTEIPUPOBAHHE
3HAHWA, YMEHUW W3 Pa3IUYHBIX 00JIacTeld HAayKH, TEXHUKH, TBOpYECTBA. YUeOHOE
MIPOEKTUPOBAHUE OpPUEHTHPOBAHO  HA  CaMOCTOATENbHYIO  JESATEIbHOCTH
00y4JaromuXcs - UHANBUAYATBbHYIO, TAPHYIO WA TPYIOBYIO.

[IporpamMmma npenycMaTpuBaeT UCIOIB30BAHUE CIEAYIOMMNX (HOPM PabOTHI:
¢ponmanvhoii - Mogavua MaTepraga BCEMY KOJIJICKTUBY BOCITUTAHHUKOB,
UHOUBUOYAIbHOIL - CAMOCTOATENIbHAS paboTa 00yJaIOIIMXCS ¢ OKa3aHHWEM TeJIarorom
MOMOIM TIPW  BO3HUKHOBCHWH 3aTPYyJHEHUS, HE yMEHBINAas AaKTUBHOCTH
00yyJarolerocst U COAeMCTBYs BIpa0OOTKH HABBIKOB CAMOCTOSITEIbHOM pabOThI;
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2pynnogoil - OOYyYaromMMCA TPEJOCTABISETCS BO3MOXHOCTH CAaMOCTOATEIHHO
MOCTPOUTH CBOIO JACSATENbHOCTh HAa OCHOBE NPHUHIMIIA B3aWMO3aMEHSEMOCTH,
OILYyTUTh TOMOIIb CO CTOPOHBI JPYTr Jpyra, y4ecTh BO3MOXXHOCTH Ka)XJOTO Ha
KOHKPETHOM JTamne JesTenbHOCTU. Bce€ 310 cmocoOcTByeT Oosiee OBICTpOMY U
KauyeCTBEHHOMY BBITIOJIHEHUIO 33/IaHUM,

OUCMAHYUOHHOI - C IPIMEHEHNEM TEJICKOMMYHUKAIMOHHBIX TEXHOJIOTUH, TAIONTNX
BO3MOXKHOCTh OOy4YaronuMcsi OCBOUTH OO0BEM TpeOyemoit wuHpopmanuu 6e3
HETIOCPEICTBEHHOTO KOHTAKTa C MeAaroroMm.

OcoObIM NpUEMOM TPU OpPraHU3alUU TPyNnoBod (Hopmbl pabOThl ABISAETCS
OpPUEHTHPOBAHHE JIETE Ha CO3MaHME TaK HA3bIBAEMBIX MUHUTPYII WM TMOATPYIII C
y4€TOM WX BO3pacTa M OIbITa pabOTHI.

OcHoBHas (hopma 00yueHHUs - KOMILJIEKCHbBIE 3aHSTHS .

Ha sTame wm3y4yeHuss HOBOrO MaTepHala HCHONB3YIOTCS (GopMbl 00yuUeHHS:
JEKIUU, O0BSICHEHUS, pacCKa3, IEMOHCTpAIlUs, UTPhI, KOHCYJIbTAIUH,

Ha »Tame mpakTHuecKo#l IesTeNbHOCTHU HCHONB3YIOTCS (GOpMBI 00yUeHHS:
Oecenpl, MANCKYyCCHUH, JlabopaTOopHbIE pabOThl, HCCIEIOBATENbCKUE PabOTHI
pakTUYECKUEe padOoTHhI,

Ha oTame oOCBOGHHMS HaBBIKOB HCIIONB3YIOTCSA TBOPUYECKHE 3aJaHUS,
npoeKTHas padoTa, SKCKYpPCHH, 00pa30oBaTEeNIbHBICE MEXKIPEAMETHBIE SKCIICTUINH,
OpPTraHM3aIMOHHO-ACSATSIIEHOCTHBIE WUTPBI, BHYTPEHHHE W BHEUIHHE KOH(EPEHIINH,
3aHATHUS-COPCBHOBAHUS,;

Ha sTane npoBepku MOJYYEHHBIX 3HAHUM UCIONB3YIOTCS (OPMBI O0YUEHUS:
nyOJWYHbIE BBICTYIUIEHUSI C JAEMOHCTpalueil pe3yiabTaToB paboThl, TUCKYCCHH,
pedekcusi, mpe3eHTaluu MPOEKTOB.

B mpouecce oOydeHuss mo mporpaMme HCHOJB3YIOTCS Pa3HOOOpas3HbIe
neAaroruueckre TeXHOJIOTHH:

- TEXHOJIOTUM Pa3BUBAIOIIETO O0yUYeHHUs, HAPaBIEHHbIE Ha O0IIee 1IeT0OCTHOE
pa3BUTHE JMYHOCTH, HA OCHOBE AaKTHUBHO-JIESTEIBHOTO crocoba oOydeHws,
YUUTHIBAIOIUE 3aKOHOMEPHOCTH Pa3BUTUA U OCOOCHHOCTH JIMYHOCTH;

- TEXHOJIOTMH JUYHOCTHO-OPHUEHTHUPOBAHHOTO OOYYEHMsI, HAIPABJICHHbIE HA
pa3BUTHE WHAMBUAYAJbHBIX I103HABATENBHBIX CIOCOOHOCTEM Kaxaoro peOeHka,
MaKCHMAaJIbHOE BBISIBICHUE, PACKPBITHE U UCIIOJIb30BAaHUE €TO OIbITA;

- TexHonoruu AU EepEeHIIMPOBAHHOTO  O0y4YeHHs,  OOeCIeUYHBAIONINe
oOydeHHe KaXXJI0ro 00yJaronierocs Ha ypoBHE €ro BO3MOKHOCTEHN M CTIOCOOHOCTEH;

- TEXHOJIOTMM COTPYAHHUYECTBA, PEANU3YIOLIUE JIEMOKpPaTU3M, PaBEHCTBO,
NapTHEPCTBO B OTHOLICHHUAX Me/larora 1 00y4aromerocs;

- MPOEKTHbIE TEXHOJIOTUU - JOCTHKEHHUE LIEIH Yepe3 JeTalbHYI0 pa3paboTKy
npobsieMbl, KOTOpasi JOJKHA 3aBEpPUIMTHCS PEallbHBIM, OCS3a€MbIM MPAKTUYECKUM
pe3yabTaToM, 0(OPMIIEHHBIM TEM WUJIM UHBIM 00pa3oM;

- KOMIIBIOTEpHbIE  TEXHOJIOTUH, (QOPMHUpYIOIIME yMeHue paboTaTh ¢
uHpopMaIueil, ucciaen0BaTeNbCKIUe YMEHUS, KOMMYHUKAaTUBHBIE CIIOCOOHOCTH.

B mpakTuke BBICTYMAIOT pa3lIuyHbie KOMOWHAIIMM STUX TEXHOJIOTHH, WX
HIIEMEHTOB.

bonbmoe BHUMaHue yaensercss oOecrmeueHUI0  0e30MacHOCTH  Tpyna
00y4aroUIXcs MpU BBINOJTHEHUU J1a0OpaTOPHBIX MCCIEAOBAaHUI, B TOM YHCIE IO
COOJTIOJICHUIO MPABUJIT AJIEKTPOOE30MaCHOCTH.
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MeTtoabl 00pa3oBaTe/IbHOM AeSITeJIbHOCTH

IIpu npoBeneHNN 3aHATUN UCTIOJIB3YIOTCS CIEAYIOIIUE METOIBI:
- 00BACHUTEIBHO-WILTIOCTPAMOHHBIA METO/ - OOyUYaoIIHUecs CIyIaT 00bICHEHUS
IIE1arora U UCHoJIb3yKT JEMOHCTPAIMOHHBIA MATEPHAIT;
- IBPUCTHYECKUN METOJ - OOydeHHEe, CTaBfllee ILENbl0 IMoAadyy YYEHUKOM CO0-
CTBEHHOI'O CMBICNIA, LEJNEeH U coaepKaHus oOpa3oBaHUs, a TaKXe Ipolecca ero
OpraHu3alyu, TUarHOCTUKHA U OCO3HAHUS;
- METOJI YCTHOTO U3JIOKEHUS, IMO3BOJISIIOIIUNA B JIOCTYHMHOM ¢opme JOHECTH 10
00y4Jaromuxcs CIOKHBIN MaTepua;
- METOJ] TPOBEPKHU, OLIEHKN 3HAHWW U HABBIKOB, IMO3BOJIIOLINN OLICHUTH IEPEIaHHbIC
NeAaroroM MaTrepualibl U, MO0 HeoOXOJIMMOCTH, BOBpEMsS BHECTH HEOOXOAMMBIC
KOPPEKTUPOBKH MO YCBOCHUIO 3HAHWM HA MPAKTUYECKUX 3aHATHSIX;
- HUCCJEN0BAaTEeIbCKUM MeTo O0O0y4yeHus, Aarouuil o0ydyaroluMcs BO3MOXHOCTh
OpOsSIBUTH  ce0sl, TMOKa3aTh CBOM  BO3MOXKHOCTH, JIOOUTHCS  OMNpeeIeHHBIX
PE3YIBTATOB;
- MeToj MpoOJIEMHOTO U3JIOKEHUSI Marepuaina, Korja nepen oOydarolmuMucs
CTAaBUTCS HEKas 3ajaya, IO3BOJIAIONIAS PEIINTh OINPEAECIEHHBINM 3Tal Ipolecca
oOy4YeHHUsI ¥ IEpENUTH Ha HOBYIO CTYIIEHb O0YUYEeHUS;
- METO/1 3aKpEIUJICHUS U CaMOCTOSATEIHLHOM pabOThI IO YCBOSCHUIO 3HAHUI M HABBIKOB;
- METOJ HpOGKTHOﬁ ACATCIIbHOCTHU, IIPU KOTOpPpOM O6yLIaIOHII/I€C$I JJI1 JOCTHUKEHU S
MOCTABJICHHON 3ajlauM, pelIeHHus MPOoOJIeMbl COBEPIIAIOT MPHUEMbl U JIEUCTBUS B
ONpEeNeNEHHON TOCIIEOBATENIBHOCTA. JTO CIOCOO JOCTIKEHHUS LEeIu uepes
JETAIBbHYI0 Pa3paboTKy MpoOJieMbl (TEXHOJIOTHIO), KOTOpasl JOJKHA 3aBEPIIUTHCS
PCAJIBHBIM IIPAKTHYCCKUM PC3YJIbTATOM.
- INAJIOTOBBIA U JUCKYCCUOHHBIM METOL;
- UTPOBOM METO/I.

Buabl yueOHOM 1€ TeJIbHOCTH

Bce Buab1 yueOHOM M IPaKTUUECKOW ACSATEILHOCTH B IIPOrpaMMe HaIlpaBJICHBI
HAa OCBOGHHE pA3IMYHBIX KOMOWHAIMI TexXHOJIOTH paboThl ¢ wuH(OpMaIUeH,
KOMITBIOTEPOM, JIa0OpaTOPHBIM 000PYIOBAaHHWEM, MPOTrPAMMHBIM OOECTICUCHUEM,
COITYTCTBYIOIIEH JOKYMEHTAIIMEH U METOAUIECKUMU MaTEepHAIaAMH :
- pelIeHHE MOCTaBJIECHHBIX 3a/1a4;
- IPOCMOTP U 00CYKJeHNE YUeOHBIX (DUITEMOB, IPE3ECHTAIUHN, POJTUKOB;
- 00BSICHEHHE ¥ HHTEPITPETAIINS HAOI01aeMbIX SBICHHUI;
- aHaJIU3 MPOOJIEMHBIX YUEOHBIX CUTYAIUH;
- IOCTPOEHUE THIOTE3bl HA OCHOBE aHAIIN3a UMEIOIINXCS TAaHHBIX;
- POBEJICHHE MCCIICIOBATEIIHCKOTO YKCIIEPUMEHTA;
- IOUCK HeoOXxoanMoit nH(opMaIuy B y4eOHON U CIIPaBOYHOM JTUTEPATYPE;
- BBITIOJIHEHHE JTA0OOPATOPHBIX, UCCIIETOBATEILCKUX U MPAKTUYECKUX PabOT;
- TOATOTOBKA BBICTYIUICHUW W JOKJIAIOB C WCIOJIB30BAHUEM Pa3HOOOPA3HBIX
MCTOYHUKOB MH(POPMAIIHH.



1.2.1lesb ¥ 32124 NPOTrPaMMBbI

Ieab o0Opa3oBaTeIbHOM POrpaMMbI:

OcCHOBHOM 1LI€NBI0 00pa30BaTEIbHOM MPOrPAMMBI SBIISIETCSI CO3/IAHUE YCIOBHIA
Uit Ipo(€CCUOHAIBHOTO CaMOOoMpeeNieHrs] 00ydJarolmuxcs, [Js MOTHUBAIUH,
MOATOTOBKM M BO3MOXKHOTO TMpojaokeHus o0ydeHus B BY3ax u mocnenyroieit
paboThl 1O CHEIUAJIBHOCTAM HA HOPEeANpUATHAX B  chepe  HHKEHEPHO-
OMOJIOTMYECKOT0 HAIlpaBJICHUSI.

[IpucBoenue oOyyaroMMUCA, Yepe3 MOrpyKEHUE B HCCIEAOBATEIBCKYIO
U IPOEKTHYIO JESATENbHOCTh, CHOCOOOB HENPOTHUBOPEYMBOTO B3aUMOJCHCTBUS
B pamkax cuctembl «IIpupoga — OOmiectBo — Yenorek». Co3nanue yciaoBUMl Jist
(GopMHUpOBaHUS  WHXKEHEPHO-OMOJIOTMYECKOTO  MBIIUIEHUS Y  COBPEMEHHBIX
IIKOJIbHUKOB, PAa3BUTHE €CTECTBEHHOTO HHTEpeca K IIO3HAHUIO, BBICTPAWBAHUE
JIMYHOU U KOMAHJHOW UCTOPHUHM yCIIeXa.

LeneBsbie OpPUEHTHPBHI IIPOrpaMMBbl HaIlpaBJICHbI Ha  pa3BUTHE
UCCJIeI0BATENBCKOIO U U300pETaTEIbCKOrO MBIIIJICHUS JE€TEH, HABBIKOB KOMAaHJAHOIO
B3aMMOJICHCTBUS, OCBOCHHUS TEPENOBBIX TEXHOJOTMA B oOjacTu OuoNoruwy,
OMOTEXHOJOTUM U HEUPOTEXHOJIOT U,

3agaum o0pa3oBaTebHOI NPOrPaMMBbI

Ooyuarowue:

1. ®opmupoBaHUE TMOJOKUTEIBHOW MOTHUBAIIMM K OOYYEHHIO, TOTOBHOCTH W
CIIOCOOHOCTH K CaMOpPa3BUTHUIO M CamMOOOpa30BaHUIO HAa OCHOBE MOTHUBAIUU K
00y4YeHHIO U TIO3HAHUIO;

2. ®opMUpOBaHHE YMEHHUS CAMOCTOSITENIbHO TIIAHUPOBATH MYTH JTOCTHKEHUS 1IEJIeH,
B TOM 4YHCJIE€ aJbTEPHATHBHBIC, OCO3HAHHO BHIOMPATH Haubosiee 3(PEeKTUBHBIE
CIOCOOBI perieHus y4eOHbIX U MO3HaBaTEIbHBIX 3a]1a4;

3. Pacmmmpenre moHMMaHUS POJIM €CTECTBEHHBIX HAyK UM HAYYHBIX MCCJIEJIOBAHUNA B
COBPEMEHHOM MHpE

4. OOoramieHue 3HAHWM O Ppa3IWYHBIX HAMPABICHUSX PAa3BUTHUS COBPEMEHHOU
OMOJIOrMU M OMOTEXHOJIOTHH, a TAKKE CMEKHBIX OTpacieil 3HaHUS

5. ®opMupoBaHHE HABBIKOB OBJIAJICHUS] TEXHUKAMHU MUKPOCKOIIHH.

6.DopMupoBaHUE YMEHHSI OPUECHTUPOBATHCS HA UACATBHBIN KOHEYHBIN PE3yIIbTaT;
8.00ydeHue BIAJCHUI0O TEPMUHOJOTHEH B  OOJACTH  €CTECTBEHHOHAYYHBIX
JTUCLHUILINH;

9.®opmMupoBaHUE YMEHHS TIOJIB30BAThCS CIIEIUATIBLHON INTEPATypOH;

10.00y4enne camMOCTOSATEILHOMY aHaNW3y MPOJIETAHHOW JEeTbMH JIESITEIbHOCTH
(mpoekTa) MoCPeICTBOM PEQIICKCUH.

Pa3zeusaromue:

1.Pa3BuTHE pa3HBIX CTOPOH KOMMYHUKATHBHONW KOMIIETEHTHOCTH B OOIICHUU U
COTPYJHUYECTBE CO CBEPCTHHKAMHU M B3POCIBIMHU B Mpolecce o0pa3oBaTebHOU U
COPEBHOBATEIIBHON 1€ TEIBHOCTH.

2.Pa3BuTHe BOMH, TEPTIICHUS, CAMOKOHTPOJIS,

3.Pa3zBuTre cmocoOHOCTH OCO3HAHHO CTaBUTH MEpel COOOW KOHKPETHBIC 3ajayH,
pa3OuBaTh UX Ha OTJIEJIbHBIC ATAIbl U JOOUBATHCS MX BHITIOIHEHUS;
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3.CTumMyaupoBaHUE TO3HABATEIbHON AaKTUBHOCTUM OOYYalOLIUMXCS MOCPEICTBOM
BKJIIOUYEHUS UX B Pa3JIMYHBIE BUIBI KOHKYPCHOU NEATEIBHOCTH.

4.PazBuTHEe AaHAJIUTHYECKHX CHOCOOHOCTEH, TBOPYECKOrOo  MBILUICHHUS,
BHMMAaHUs, IAMSATH;

5.Pa3BuBUTHE KOMMYHUKATUBHBIX YMEHUH: U3JI0KEHUE MbICIEH B YETKOMU
JIOTMYECKON MOCIEAOBATEABHOCTH, OTCTAUBAHUE CBOCU TOYKHM 3pPEHUs, aHAIU3
CUTYyalliUd CaMOCTOSTEIbHBIM ITIOMCK OTBETOB HA BOIIPOCHI IYTEM JIOTMYECKUX
pacCcyKIeHUM;

6.Pa3BruTHE HAaBBIKOB HCCIIEN0BAHUS, IPOCTPAHCTBEHHOIO BOOOPaKEHNUS, IT1a30MEPA;

/.Pa3BuTne ymenus paboTaTh B KOMaH/e.

Bocnumbwammue:

1.Bocouranue prI[OJ'IIO6I/I$I, dKKYpaTHOCTH, 6€pe}KJ'II/IBOCTI/I, yCI/II[qI/IBOCTI/I;

2. Bocnuranune OTBCTCTBCHHOCTH, CAMOOPTaHU3allUN, JUCHTUINIMHUPOBAHHOCTU,

3. Bocnuranune YBAKUTCIBHOTO OTHOICHUA K TOBAPUIIIAM, K TICAArory,
4.BOCHI/ITaHI/I€ YYBCTBA KOJUICKTUBU3MA, B3aMMOIIOMOINHU, YBAKCHHUA K TBOPUYCCKOMY
Tpyny,

5.CDOpMI/IpOBaHI/I€ y O6y‘{aIOIIII/IXCSI OpraHU3aTOPCKUX U JIHMACPCKUX Ka4dYCCTB,
CTPCMIJICHHUC K IMOJTYYCHUIO KaYCCTBCHHOI'O 3dKOHYCHHOT'O pGBYJ'IBTaTa;
6.COBCpHICHCTBOBaHI/IC YMCHUA AJICKBATHO OLCHUBATDH 5! npCaACTaBIATH
PE3YJIbTAThI COBMECTHOM WJIA HH}IHBH}IyaHBHOﬁ ACATCIIBHOCTHU B IIPOLECCC
CO3J1aHUA ITPOCKTA,

7.Bociutanue 9yBCTBa [MaTpuoTU3MaA, IpaxxKa1aHCTBCHHOCTH, ropaocTu 3a
JOCTHUKCHUA OTE€YEeCTBEHHOH HAYKHN U TCXHUKHU.

1.3. Ilnannpyemble pe3yabTAThI OCBOEHHS IPOrPaAMMBbI

B pesynpraTe ocBOEHHS cTapTOBOrO MOAYJs «bHOKBaHTYM», oOydaromiuecs
00J1)ICHbL 3HAMb:
- MpaBwIa 0€30TMaCcHOTO MOJIb30BaHUS J1JA0OPATOPHBIM 000PYA0BAHUEM, OPTaHU3AIUIO
pabodero Mecra;
- HAUMEHOBAaHUE HCIIOIB3YEMOTO JIa00PaTOPHOTO 00OPYAOBAHHS,
- OCHOBHBIC MIPUHITUTIBI POBEJICHUS J1a00PATOPHBIX U UCCIIEIOBATEIBCKUX PaboT;
- I[EHHOCTb pAa3BUTHS, TPOSBISAIONIYIOCS B  CIIOCOOHOCTH K CaMOPa3BUTHIO
Y NIPUHATUIO HOBBIX 3HAHMM W NPAKTHK B paMKax POCCHMCKON COLMOKYIbTYpPHOU
TpaaUIUU.

O00JICHBL YMEMb:
- coOJII0AaTh TEXHUKY 0€30MaCHOCTH;
- TPUMEHSTHh DKOJOTMYECKUE MPUHLMIBLI B OPraHU3allMy JIMYHOTO U TPYIIIOBOTO

MIPOCTPAHCTBA;
- [OHMMAaTh, ONHUCHIBATh U IPUMEHATh HA TMPAKTUKE B3aUMOCBI3b MEXKIY
€CTECTBEHHBIMU HaykKamMu — Owuosorueil, (U3MKOW, XUMHUEH; YCTaHABIUBATH

B3aHMOCBS3b IPUPOIHBIX SBJICHUM.
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- TIOHUMaThb CMBIC], pa3iudyaTh W  ONHUCHIBATH CHUCTEMHYIO CBSI3b MEXIY
OCHOBOIIOJIAralOMUMHU  OMOJIOTUYECKUMHU TMOHSTUSIMU: KJI€TKa, OpraHu3M, BUJ,
sKocucTema, onocdepa.

- TMIPUMEHATH TPHUHIMI HETPOTHBOPEUUBOTO B3ammonaeicTeus «YemoBek — Cpenan,
BCTpauBasi B MOBCEJHEBHOCTh OWOJOTMYECKUE KOMIIOHEHTHI ISl ONTUMHU3ALUU
KU3HEHHOTO MPOCTPAHCTBA;

-  UCIOJIb30BaTh MEXIPEIMETHYI0 KOMMYHHUKAIMIO (TIOCTAaHOBKA 3aJauyd IS
MpeCTaBUTENIeH Apyrux oOJacTel 3HaHMS B peain3allid KOMIUIEKCHBIX MPOEKTHBIX
3aMBICJIOB);

- JIeJlaTh CaMOCTOSATENIbHBINA BHIOOD LIEJIM CBOETO PA3BUTHS, ITYTH JOCTHKEHUS LIETICH,
MMOCTAaHOBKY JIJIsl ce0sl HOBBIX 3aJ1au B MO3HAHUH,

- TIPOBOJMTH aHAIM3 pe3yJibTaTa JEITEIBHOCTH M  3aMbICia, BBIOOp crocoba
JNEHUCTBUH B paMKax MPEUIOKEHHBIX YCIOBUH M TpeOOBaHUU, B COOTBETCTBHH
C U3MEHSIOLIECHCS CUTYallueH;

- COOTHOCUTBH COOCTBEHHBIC BO3MOXHOCTH U TIOCTaBJICHHBIE 3a/1a4H;

- BHJICTh TTPO0JIeMBbI, GOpMYyIUPOBATh 3a]]a4H, HCKATh MYyTH UX PCIICHUS;

- paboTath ¢ JUTEPATypOH, C KypHAJIaMH, C KaTajoramu, B MHTEpHETE (U3ydaTh U
o0OpabaTbiBaTh HH(POPMAIIHUIO);

- 3aIUIIATh CBOKO TOUKY 3PCHUS;

- paboTaTh B KOMaH/IE;

- MPUMEHSTH JJOTUYECKOE M aHATUTHYECKOE MBIIIIJICHUE TIPU PEIICHUH 3a]1a4.

JIuunocmmuwie pezynomamol:

- pa3BUTHE T[IO3HABATENIbHBIX  HWHTEPECOB, yMEHHE OPUEHTHUPOBATHCS B
MH(POPMAIIMOHHOM  MPOCTPAHCTBE, MPOAYKTUBHO HCIOIb30BaTh CIEHHUAIBHYIO
JUTEPATYPY JUIsl TIOUCKA CIIOKHBIX PELICHU;

- (dopmupoBaHHE€ KOMMYHUKATUBHOM  KOMIETEHTHOCTM B  OOIIEHWH U
COTPYIHUYECTBE CO CBEPCTHUKAMH, JETbMH CTapUIEro M MIIAJIIET0 BO3pacTa,
B3POCIBIMU B Ipoliecce oOpa3oBaTeIbHON, OOIIECTBEHHO TIOJIE3HOH, Y4eOHO-
UCCJIeI0BATEIHCKOM, TBOPUYECKOM U IPYTUX BUIOB JCSITEIHHOCTH;

- pa3BUTHE JIOOO3HATENIBHOCTH M (OPMUPOBAHME HHTEpPECa K H3YUYCHUIO
COBPEMEHHBIX TEXHOJIOTHIA;

- CITIOCOOHOCTh TBOPUYECKH PEIIaTh UCCIIEOBATEIBCKHUE 3a/1a4H;

- CTIOCOOHOCTH MPUMEHEHUSI TEOPETHUECKUX 3HAHUN MO OMOJIOTHUU, XUMUH, (pHu3uKe,
JUTSL pEeIIeHUs 33/1a4 B pealbHOM MUDE;

- coOmrofieHne HOpM W TIPaBWJI TIOBEJCHHS, IPUHATHIX B  00pa3oBaTEIbHOM
YUpeKICHNUH;

- WHWAIAATABA M OTBETCTBEHHOCTh 32 PE3yNbTaThl OOY4YEHUS, TOTOBHOCTh U
CIIOCOOHOCTh K CaMOpPa3BUTHIO M CaMOOOpa30BaHHWIO HAa OCHOBE MOTHBAIIUU K
O0OyYEHHIO ¥ TIO3HAHUIO;

- pa3BUTHE KPUTHUYECKOTO MBINUICHHUS, WHTEJUIEKTYaIbHBIX W  TBOPYECKUX
CHoCcOOHOCTEM;

- TIPOSIBIICHUE WCCIICOBATEIIHCKOTO MBINIUICHHS, MMO3HABATEIHLHON JESTEIHLHOCTH,
TBOPYECKOW WHUIIMATUBBI, CAMOCTOSTEIIEHOCTH;

- BOCITUTAHNWE OTBETCTBEHHOTO OTHOIIEHUS K TPYY;

- CTHOCOOHOCTh TPABWIBHO OpPTraHW30BBIBATH pabodee MECTO | Bpems I
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JOCTHOKCHUA ITOCTAaBJIICHHBIX HCJ’ICfI;
- (I)OpMI/IpOBaHI/IC MOTHUBAllUU OJIA I[aJIBHeI\/’IIHCFO HN3Yy4YCHHA CCTCCTBCHHOHAYYHBIX
JUCHUIIINH.

Memanpedmemmnoie pe3yiomamol:

- BBIJICJICHHME OCHOBaHMHI  pasznuueHus Uil Ki1accuukanuu  OOBEKTOB,
KiaccuuKaius, CaMOCTOSTEIbHBIM  BBHIOOp  OCHOBAaHUS U KPUTEPHUEB IS
KJaccuuKaluy, YCTaHOBIICHHE MPUYUHHO-CICACTBEHHBIX CBS3€H, JIOTHMYECKOE
paccyXJeHue, yMO3aKJI4eHUe (MHAYKTUBHOE, IEAyKTUBHOE U MO AaHAJOTHUH),
BBIBO/IBI.

- paboTa C MOHATHSMU C MIPUMEHEHUEM CPEJICTB JPYTUX AUCHUILIUH (K TpUMEPY,
OpUHIUIT ~ (QUIBTPAIIMM B )KUBBIX  CHCTEMax, OOBSCHsS  SI3BIKOM  (DU3UKH
U MaTeMaTHKW), YMEHUE BBISBIISTH W CTPOUTH IMOHSATHS, CO3/JaBaTh 000OIICHMUS,
yCTaHABJIUBATh AHAJIOTHH.

- BBISBJICHUE JUCIUIUIMH, B paMKaX KOTOPBIX MPOUCXOAUT oOCyxjaeHue (heHOMEHa,
U CIIOCOOHOCTD MepecOOpPKU MaTepuaia ¢ MOCTAaHOBKOW BOIPOCOB K CHEIIUATIMCTAM.

- MIOHUMAHME MIPUHIUIIA YCTOMUYUBON HEPABHOBECHOCTHU JKUBBIX CUCTEM.

- cXeMaru3alusi — YMEHHE CO03/1aBaTh, IMPUMEHSTh | IMPeoOpa3oBBIBATh 3HAKH
¥ CUMBOJIBI, MOJICJIH U CXEMBI ISl PEIICHUST yUeOHBIX M TTO3HABATEIBHBIX 3a7a4.

- YMEHHE OPTraHH30BHIBATH Y4e€OHOE COTPYIHUYECTBO U COBMECTHYIO JEATEILHOCTH
C HACTaBHUKOM W CBEpPCTHUKAMHU; pabOTaTh WHIWBHUAYAJIBHO U B TPYIIE: HAXOIUTh
oOliee pelieHre | paspeniath KOH(GIUKTHI HAa OCHOBE COTJIACOBAHMS TO3UIUMN
U y4eTa MHTepecoB; (popMyInpoBaTh, apryMeHTHPOBATh U OTCTaHBATh CBOE MHEHHE.
- yYMEHHE CaMOCTOSITEIbHO OIpeAeNsaTh IeJId CBOero oOOy4eHHs, CTaBUTb U
dopMynupoBaTh i ceOs HOBBIE 3a/layd B I[IO3HABATENIBHOW J1€ATEIBbHOCTH,
pa3BUBATh MOTUBBI U HHTEPECHI CBOEH ITO3HABATEIBHON JESTEIBHOCTH

- OBJIQJICHHE DJIEMEHTAMU CaMOCTOSTENbHON OpraHu3aluud y4eOHON JesTeNbHOCTH,
YTO BKJIIOYAET B Ce0S yMEHHUS CTaBUTh 1€MW W TUIAHUPOBATH JIMYHYIO Y4eOHYIO
JeSITENBHOCTD, OIICHUBATh COOCTBEHHBIN BKJIAJ B JCSATEIBHOCTH TPYIIIbI, TPOBOIUTH
CaMOOILICHKY YPOBHS JIMYHBIX YUYEOHBIX JOCTHKEHUN;

- OCBOCHME JJIEMEHTAPHBIX MPUEMOB HUCCIIEA0BATEIBCKON AEATEIIBHOCTH, JOCTYIIHBIX
JUTSL IETe MUIaJIIIeTo MIKOJIBHOTO Bo3pacTa: (GOpMyIHpPOBATh C MOMOIIBIO TeAarora
neam  ydyeOHoro wmccienoBaHusi  (ombITa, HAOMIONEHUS), COCTABISATH IUIAH,
buKcupoBaTh Pe3yNbTaTHI, HOPMYITHUPOBATH BHIBOIBI MO PE3YJIbTaTaM UCCIIEOBAHUS;
- pa3BUBaTb KOMMYHHMKATHUBHBIE YMEHHUS WM OBJIAJCHUE OIBITOM MEXJIMYHOCTHOMN
KOMMYHHUKAILIMU, KOPPEKTHOE BEACHHUE NHMANIOra W y4acTUE B JAUCKYCCHUM, a TAKXKeE
y4acTBOBaTh B pabOTE TPYMIIBI B COOTBETCTBUU C 0003HAYECHHOU POJIBIO.

Ilpeomemnmnuie pezynomamot:

- YMEHHE Paclio3HaBaTh OUOJIOTUYECKYIO MPOOIEMATUKY 3a PEaTbHBIMU CUTYAIUSIMU,
MpUMEHsIsi 0a30Bble HAYYHbIE METO/Ibl TIO3HAHUS;

- TOHUMaHWE AaKTyaJIbHOCTH HAYYHOTO OOBSICHEHUS OWOJOTHYECKUX (PaKTOB,
MPOLECCOB, SIBIICHUM, 3aKOHOMEPHOCTEW, NX POJIM B )KU3HU OPTaHU3MOB U YEJIOBEKA;
- YMEHHUE PacKpbIBaTh HA MPUMEpPax poib OMOIOTUHM B GOPMUPOBAHUU COBPEMEHHOM
HAay4YHOW KapTUHBI MUPA U B IPAKTUYECKOU AEATEIIBHOCTH JIOJIEH;
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- IpoBeleHUE HAONMIOJACHUS 32 >KUBBIMU OOBEKTaMH, COOCTBEHHBIM OPraHU3MOM;
OIMHMCHIBATH OMOJIOTMYECKUE OOBEKTHI, TPOIIECCHI U SBJICHUS; TTOCTAHOBKA HECIIOXKHBIX
OMOJIOTHYECKUX IKCIIEPUMEHTOB U UHTEPIIPETAIIUS UX PE3yJIbTaTOB;

- YMEHHE pacro3HaBaTh KIETKH (TPOKAPUOT M DYKAPUOT, PACTEHUHN W )KMUBOTHBIX) TIO
OTMCAHMIO, HA CXEMaTUYECKUX U300paKECHUSX;

- YMEHHE pa3inyaTh Ha OPraHU3MEHHOM YpPOBHE MPUHAIJIC)KHOCTh OMOJOTHYCCKUX
00BEKTOB K IIapCTBaM U 00Jiee MEITKUM CUCTEMATHYECKUM SUHUIIAM Ha OCHOBAaHUU
OJTHOTO WJIM HECKOJBKUX CYIICCTBCHHBIX MPHU3HAKOB (THUIBI THUTAHUS, CIIOCOOBI
JIBIXaHUSI M PA3MHOXKEHHUsI, 0OCOOCHHOCTH Pa3BUTHSA);

- OCO3HAHHOE WCIIOJB30BAHME 3HAHWS OCHOBHBIX NPABWI IOBEICHUS B IPUPOJIC
1 OCHOB 3JI0pOBOr0 00pa3a >KM3HU B OpraHU3aIlMd COOCTBEHHOTO MPOCTPAHCTBA
KU3HEJCATCILHOCTH U JICATCILHOCTH;

- BBIOOpP IIEJICBBIX M CMBICJIOBBIX YCTAHOBOK B CBOMIX JICMCTBHSIX M IOCTYIKaX IIO
OTHOIIICHHIO K JKUBOH NPHUPOJIC, 30POBBI0 CBOEMY M OKPYKAIOIIUX;

- YMCHHE OOBSACHATH TOCICICTBUS BIUSHUS MYTarcHOB, OOBSICHATH BO3MOJXKHBIC
NPUYMHBI HACJICICTBEHHBIX 3a00JIEBaHU; OOBSICHATh HETATHBHOC BIIMSIHUC BEIICCTB
(aymkorOJI, HUKOTHWHA, HAPKOTHYECKUX BEIIECTB) HA 3apOJBIIICBOC Pa3BUTHE
YEJI0BEKA,;

- YMCHHUE TIPEJICTABIATh OMOJOTHYECKYIO MH(POPMAIMIO B BHUJIC TEKCTa, TAOJIHUIIBI,
rpaduka, guarpaMMbl U JieJIaTh BBIBOJIBI HA OCHOBAHUH IPEICTABIICHHBIX JIAHHBIX;

- YMCHHE aHaJU3UPOBATh WM OLICHUBATH IICJICBHIC W CMBICJIOBBIC YCTAHOBKH B CBOMX
JNEUCTBUSAX U MOCTYMKAaX [0 OTHONIEHUIO K 3I0POBBI0 CBOEMY M OKPYXKAlOUIUX;
MOCIIEJICTBUS BIUSHUS (PAKTOPOB PUCKA HA 3I0POBbE UETOBEKA;

- yYMEHHE TIOHAThb, OINUCATh U MPUMEHUTh Ha TPAKTUKE B3aUMOCBS3b MEXIY
€CTECTBEHHBIMM HayKamMu — Ouoyiorueil, (Qu3uMkon, XUMHEH; yCTaHABIMBATbH
B3aMMOCBSI3b IPUPOIHBIX SIBICHUA;

- TOHMMAaHUE CMbICTA, YMEHUE PAa3IN4aTh U OMHCHIBATH CUCTEMHYIO CBSI3b MEXIY
OCHOBOIIOJIATAIONIMMU  OMOJIOTHYECKUMHU TOHSTUSIMU: KJIETKA, OpraHWu3M, BH]I,
aKocHucTema, omocdepa;

- YMEHHME UCIOJIb30BaTh OCHOBHBICE METOJIbI HAy4YHOTO TIO3HAHUS B y4EOHBIX
OMOJIOTUYECKUX  HMCCIENOBAHUAX, MPOBOAUTH OKCHEPUMEHTHI IO HW3YUYCHHIO
OMOJIOTUYECKUX OOBEKTOB U SIBJICHUN, OOBACHATH pPE3yJbTaThl SKCIEPUMEHTOB,
aHAM3UPOBATH UX, (POPMYIUPOBATH BHIBOIHI,

- ymeHue GHOpMyIMpPOBATh TUMIOTE3bI HA OCHOBAHUU MPEJIOKEHHON OMOJOTHYECKON
uH(pOpPMAIMKN U TIpeJyIaraTh BApUAHTHI MPOBEPKHU THITOTE3;

- YMCHHE CpaBHUBATh OHMOJOTHYECKHE OOBEKTHI MEXKIYy CO0O0H 110 3aJaHHBIM
KPUTEPHSIM, JIeNIaTh BEIBOJBI 1 YMO3AKIIOUCHHUS HA OCHOBE CPaBHEHHUS,

- yMeHue 0OOCHOBBIBATH €AMHCTBO JKUBOW WM HEKUBOW MPHUPOIBI, POJICTBO KUBBIX
OpraHW3MOB, B3aWIMOCBSI3M OPTaHU3MOB W OKPY)KAIOMIEH Cpepl Ha OCHOBE
OMOJIOTMYECKUX TCOPHIA;

- TMPUBOAWTH TNPUMEPHI BEIIECTB OCHOBHBIX TPYNI OPraHUYECKHUX COCIUHEHUU
KJIETKH (O€JIKOB, KUPOB, YIJIE€BOAOB, HYKIE€UHOBBIX KHUCIIOT).

- YCTaHABIIMBATh CBS3b CTPOCHUS U (PYHKIIMI KOMITOHEHTOB KJIETKH, 0OOCHOBBIBATH
MHOTr000pa3ue KJIETOK.

- yMEHHUE BBIABIATH MOPQOIOTHUECKUE, (U3HOJOTUYECKUAEC, ITOBEJICHYCCKUE
aJlanTaly OPTaHU3MOB K Cpe/ie OOUTAHMS M JIEUCTBHIO YKOJIOTHUECKUX (DAKTOPOB.
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- yMeHue (UKCUpPOBaTh 3HauYeHUE ((QPYHKLIMH) HKOJIOTMYECKUX TPYIMI OPraHu3MOB
B CTPYKType COOOLIECTB U YKOCUCTEM; IIPUBOJUTH NOKA3aTENIbCTBA HEOOXOJUMOCTH
COXpaHEHUs] OMOpPa3HOOOpa3usl Al YCTOMYMBOIO Pa3BUTHUSL U OXPaHbl OKPYKaloIEn

Cpelbl.
- YMEHUE ONpeneNiaTh MOJEIb OSKOJOTMYECKH MPABWIBHOTO  TMOBEACHUS
B OKpYXalolleld cpeae; OCO3HAHHO MCIOJIb30BaTh 3HAHUSA OCHOBHBIX MPaBHII
MOBEJICHUSI B MPUPOJIE W OCHOB 3JI0POBOr0 oOpasza JKU3HM B OpraHU3aINU

COOCTBEHHOTO MMPOCTpPaHCTBA JKUBHCACATCIBHOCTH U NCATCIIbHOCTH.
- YMCHHUC OLICHHUBATDH PE3YJIbTAThI B3aMMO/JICHCTBUS YE€JIOBEKA U OKPY)KB,}OHICI\/’I Cpeanbl,

HpOFHOSI/IpOBaTB BO3MOJKHBIC IIOCIICACTBUSL ACATCIIBHOCTHU YCJIOBCKA JJIA
CYLIECTBOBAHUSA OTACIIBHBIX OHOJIOTUHUYECKUX OOBEKTOB W LIEJIBIX MPUPOIHBIX
COOOIIIECTB.
1.4. Conep:xaHue NporpaMmbl
Y4yeOHBIN IIAH
N Ha3zBaunue pa3uena, TeMbl Koun4yecTBo yacos dopma KOHTPOJIS
n/n
Bcero | Teopusi | [IpakTuka

1. |BBeaenue. CTpyKTypHbI€ YPOBHHU 8 4 4
OpraHu3aNyu ;KUBOW MaTepu 1
COOTBETCTBYIOIIHE UM 00J1aCTH
HAY4YHbIX 3HAHUM

1.1. | Meroab!l ucciaeqOBaHus B 2 1 1 Becena
Onosornu: HaOIIoIEHNUE
HEBOOPYXEHHBIM TJIa30M HJIU C
HUCIIOJIE30BAHUEM ONTUYECKUX U
WHBIX PUOOPOB, BU3YATH3AIIUS
JKUBBIX CTPYKTYP U MPOIIECCOB,

HEJOCTYITHBIX JUIsl IPSIMOTO
HaOJIIOAEHUS.
1.2 | OcBoeHME TEXHUK MUKPOCKOTIHH. 2 1 1 AHanu3 BBIIOJIHEHUS
MIPaKTUYECKUX
3aJaHui

1.3 |CTpyKkTypHBIE YPOBHH OpraHU3aluu 2 1 1 AHanu3 BBIIOJIHEHUS
YKUBOW MaTepuHu. MIPaKTUYECKUX
CymHOCTb )KM3HU U CBOMCTBA 3aJaHul
>KHUBOTO.

1.4 |Cucremarnueckoe MHOrooOpasue 2 1 1 AHaN3 BBLINIOJIHEHUA
XKuBO npuposl. Teopus pemieHus MPAKTHYECKUX
M300peTaTeNbCKUX 3a/ay. 3aaHui

2. |MoJiekyJsIpHO-TeHeTHYECKHIl 1 18 8 10
KJIETOYHBIH YPOBHU OPraHu3anuu
JKMBOM MaTepuu

2.1 |OcHOBHBIE OMOJIOTHYECKUE TEOPHUH, 2 1 1 becena
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3aKOHBI 1 3aKOHOMCPHOCTH.

2.1

CtpoeHue KIETKH.

AHaJIN3 BBHITIOJIHEHUA
MPaKTUYECKUX
3aJaHni

2.3

OOMEH BelIEeCTB.

AHaJIN3 BBHITIOJIHEHUA
MPaKTUYECKUX
3aJaHni

24

dorTocunTes.

AHaJIN3 BBHITIOJHEHUA
MPaKTUYECKUX
3aJaHni

2.5

buocuures Oenka.

AHaJIN3 BBHITIOJHEHUSA
MPaKTUYECKUX
3aJaHni

2.6

CpaBHeHUE NPOKAPHOT U 3YKAPUOT.

AHaJIN3 BBHITIOJHEHUSA
MPaKTUYECKUX
3aJaHuid

2.7

Bupycsl.

AHaJIN3 BBHITIOJTHEHUSA
MPaKTUYECKUX
3aJaHui

2.8

XpaHeHue U nepegaya
HaCJIeICTBEHHOU nHpopManuu.

AHaN3 BLITIOJTHEHUA
MPaKTUYECKUX
3aJaHud

OpranusmMeHHbI YPOBEHb
OPraHu3alMu KU3HH

16

10

3.1

becmonoe Pa3MHOXKCHHC.

AHanu3 BLIMIOIHEHUS
MPaKTUYECKUX
3aJaHud

3.2

ITonoBoe Pa3MHOXKCHHUC.

AHanu3 BBIMIOJIHEHUS
MPaKTUYECKUX
3aJaHul

3.3

JKu3HeHHBIC [TUKIIBL.

AHanu3 BBITIOJIHEHUS
MIPaKTUYECKUX
3aJaHul

3.4

OpraHI/ISM KaK OCJIOCTHasA CUCTCMaA.

AHaN3 BBLITIOJIHEHUA
MMPAKTUYECKUX
3aJlaHui

3.5

TkaHu y pacTeHUN.

AHaN3 BBLITIOJIHEHUA
MMPAKTUYECKUX
3aJlaHui

3.6

Txauu y KUBOTHBIX. OpraHsl 1
CHUCTEMBI OPIaHOB y KUBOTHBIX.

AHaN3 BBHITIOJIHEHUA
MPAKTUYECKUX
3aJlaHui
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3.7 | OpraHbl, CHCTEMBI OPTaHOB Y 2 AHanu3 BBINOJTHEHUS
YeoBeKa MPAKTHYIECKUX
3a/laHAN
3.8 |HacienctBeHHOCTh U U3MEHYMBOCTh 2 AHanu3 BHITIOTHCHUS
— ¢yHIaMEHTAIIbHBIC CBOMCTBA MPAKTHYIECKUX
JKUBBIX OPraHU3MOB. 3aJaHni
4. |IlomyJAUMOHHO-BHI0BOM 16
YPOBEHb OpraHu3anHH
4.1 |[lonynsiIMOHHO-BUAOBOM YPOBEHb 2 becena
OpraHu3aIuu
4.2 |CTpyKTypa U AMHAMUKA MTOMYIISIUN 2 AHanu3 BINOJIHEHUS
MIPAKTHICCKUX
3a/laHAN
4.3 | BumoBoe MHOTOOOpa3ue 4 AHanu3 BBITIOJTHEHUS
MIPAKTHICCKUX
3aJaHuid
4.4 | OcHOBHBIE HaNPaBJIECHUS 4 AHanu3 BIMOJIHEHUS
OHMOJIOTUYECKO IBOJTIOINH. MPAKTHICCKUX
3aJaHui
4.5 |DTamnbl ¥ HAMPABJICHUSI SBOJIIOINH 4 AHanu3 BBIIOJIHEHNSA
YeloBeKa. MPAKTHYECKUX
3aJaHud
5. | IKocucTeMHbIN 14
(OuoreoneHOTHYECKU 1
ouocdepHblii) ypOBHU
OPraHu3alu KU3HH
5.1 |Opranu3msl B OKpYKaIOIIIEH cpee. 2 becena
5.2 | CBs3u OpraHu3MOB B DKOCHCTEME. 2 AHanu3 BBITIOJTHEHUS
MPAKTHYECKUX
3aJaHul
5.3 | JIuHaMHMKa SKOCHUCTEM. 2 AHaln3 BBINOJHCHUS
MPAKTHYECKUX
3aJaHul
5.4 |buocdepa kak rmodanbHas 2 AHanu3 BBINOJIHEHUS
IKOCUCTEMA. MPAKTUYECKUX
3alaHu M
5.5 |Haykwu, uzyuatomiue *u3Hb Ha 2 AHanu3 BBINOJIHEHUS
HKOCHUCTEMHOM YPOBHE MPAKTUYECKUX
3alaHu M
5.6 |CMOTp MPOEKTHBIX PaboT 2 Konkypc

(3amuTa mpoexra)
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5.7 |IlnaHupoBaHHE MPOEKTHON 2 1 1 becena
JEATENIbHOCTH Ha CIIEAYIOLIHH
y4eOHBI epruo

Hmozo: 72 28 36

Conep:kanmne y4e0HOro IJIaHa.

1. Bpegenme. CTpPYKTypHble YPOBHHM OpPraHW3aldM JKUBOW MaTepud M
COOTBETCTBYIOIIME UM 00JIACTH HAYYHBIX 3HAHUIA.

1.1. MeToabl ucceq0BaHus B OMOJIOTMH: HA0II0/ICHHE HEBOOPYKEHHBIM IJ1a30M
WIN € UCIO0Jb30BAHUEM ONTHYECKUX M MHBIX MPUOOPOB, BU3YaJIU3aLMs KUBBIX
CTPYKTYP U MPOLECCOB, HEAOCTYMHBIX VISl MPAMOro Ha0II0/1eHuS.
Teopernueckas yactb: [IpaBuna texHuku Oe3omacHOCTU. buonorus kak Hayka o
#KUBOM npupoe. CyluHOCTb KU3HU U CBOMCTBA KMBOTO.

IIpakTnueckas vacrtb: [lonstue npoekra. Ctpykrypa mnpoekrta. [locTaHoBka
n3zo0perarenbckux 3amad. M3oOperarensckas pasmuHka. MccnenoBarenbckas
AesTenpHOCTh. MoenupoBaHue.

1.2. OcBoeHHe TEXHUK MUKPOCKOMHH.

TeopeTnueckass yactb: TexHuka 0e€30MacHOCTH Npu padbore B OMOIOTHMUECKOU
nabopatopuu. Cucremaruyeckoe pasHooOpasue skuBoro. Homenkinatypa u
KJ1accuguKaIus.

IIpakTuyeckass 4yacTtb: HaBbiku HaOMIOAEHMS € HCHOJIB30BAaHHMEM ONTHYECKHUX
npubopoB: pabota c Jymnoi, MHUKPOCKOTIOM. (OCBOEHHME TEXHMK MHUKPOCKOIIUU.
Yrenue mukponpenapaToB. M3rorosienue npocTeimmux MUKpOIIPEnapaToB.
[TpuroroBnenne MukpomnpenaparoB: «lIpuroroBineHue MuKpomnpenapara KOXKHIIbI
yemyu ayka», «Hoxka myxu», «CTpoeHHEe Kpblila HACEKOMBIX).

1.3. CTpyKkTypHBbI€ YPOBHH OPraHM3alnM KUBoii MaTtepun. CyNIHOCTDH KU3HHU H
CBOMCTBA KMBOIO.

TeopeTnueckasi yacTh: CBOWCTBA KUBOW MaTEPUHU: OCOOCHHOCTH OMOJIOTHYECKOTO
YPOBHSI OpraHU3aLHH.

IlpakTnyeckas 4YacTb: OTiauyMe *XUBOrO OT HEXKUBOIO. YPOBHM OpraHU3alUuU
KUBOU MaTepUH U 00JACTU HAYYHBIX 3HAHUU.

1.4. CucremaTtundeckoe MHOrooodpasue 3kuBoii npupoabl. Teopuss pemeHus
u300peraTeJIbCKUX 3a1a4.

Teopernueckasi yacThb: PasHooOpasue KUBBIX OPraHU3MOB.

IIpakTnuyeckas yactb: M3o0perarensckas pasmunka. TPU3 3agaun mo 6momorun

2. Mojieky/JSIpHO-TEHeTUYECKMH M KJIETOYHBII YPOBHHM OPraHU3aLMM KUBOH
MaTepHH.

2.1.0cHOBHBIE 0MOJIOTHYECKHE TEOPUH, 3AKOHbI U 3AKOHOMEPHOCTH.
Teopernyeckass yactb: Vctopuu co3aHusl KIETOYHOW TEOpUHM, €€ COBPEMEHHBIC
nosjoxeHus. OCHOBHBIE (DOPMYJIBI.
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IIpakTnyeckas 4acTb: MeToabl U3yUYEHHUs KIETKU U €€ OpraHouaoB. BeiOop TeMbl
npoexra. [lonck nnpopmanuu. M3obperarenbekas pa3MHUHKA.

2.2. CTpoeHue KJIEeTKH.

Teopernueckass yactb: CTpPYKTypHbIE KOMIIOHEHTHI KJeTKU. OO0JouKa KIETKH.
OYHKIUU KIETOUHOU MeMOpaHbl. MeXxaHu3M TpaHCIOpTa BELIECTB Yepe3 MeEMOpaHy.
IlpakTnyeckas yacth: « TpaHCIOPT BElIECTB Yepe3 MeMOpaHy».

2.3. O0MeH BemecTs.

Teopernueckass 4yacth: [lonstue oOmena BemecTB. [lmactudeckuit
sHepreTudeckuii ooMeH. CpaBHeHue aHa0onMu3Ma U katabonuzma. OyHKIUU 0OMEHa
BemecTB. Cxema oOMeHa BEIECTB.

IpakTHyeckas yacTh: «BoineneHue Boabl opranu3MamMmuy», «Beiaenenne kuciopoaa
pacteHusIMnY», «lloryomenne BOABI M BEIIECTB KOPHAMH pacTeHUi», «l3yueHue
JeHCTBUS (DEPMEHTOB JKEITYAKa U TIOJDKETYTIOYHON KEIIC3bIy.

2.4. ®oTocHHTE3.

Teopernyeckasi yactb: BHemiHee cTpoeHue mnucta. AHATOMHYECKOE CTPOCHHE
nucToBOM TacTuHKU. CylIHOCTh Tporiecca (hOTOCUHTE3A.

IIpakTHyeckas 4acTh: «DOTOCUHTE3 Yy PACTECHUI.

2.5. BuocunTe3 0eJIKa.

TeopeTnueckasi 4YacTh: OTambl CcHHTe3a Oenka. BemiectBa, y4yacTBYHOIIHE B
npoiiecce OmocuHTe3a Oenka. I'eHeTndeckuii ko, CBOHCTBA FT€HETUUECKOTO KO/I1a.
IIpakTHYecKasi 4acCTh: «buocunres Oenka». Cxema OuocuHTe3a OeJika.
Tpanckpunuus. Tpanciusius. Pemenne 3amau o teme «bruocunTtes 6emkay.

2.6. CpaBHeHHUE IPOKAPUOT U IYKAPHOT.

TeopeTnueckasi 4yactb: CTpoeHHE DYKApUOTHYECKOW KIETKH. Yucimo u Habop
XpoMocoM. XHMHUYECKHM cocTaB XpomocoMm. OpraHouasl kieTtku. IIporeccsl
KU3ZHEAECATEIbHOCTH.

IlpakTuyeckas 4acrb:  «l3yuyeHne MUKpOIpENnapaToB (dyKapHOTHUYECKUE H
MIPOKAapUOTHYECKHE KIETKH)». [IpocTas reomeTpusi. @Urypel Ha IIOCKOCTH.

2.7. Bupycsil.

Teopernueckass yactb: OTKpbITHE BUpYyCcOB. PazMmepwsr u ¢opma BupycoB. Touku
3peHusT Ha TPOUCXOXAeHHEe BUpycoB. Cxema crpoeHuss BupycoB. bakrepuodaru.
Penponyxkuus BupycoB. JKu3HeHHbIH 1IUKI Bupyca renatuta C.

IIpakTnyeckas 4acThb:  3HadueHue BUpPYCOB. IIpoctas reomerpusi. OOnacTu
MIPUMEHEHHS.

2.8. XpaHeHue M nepeaava HaCJIeACTBEHHON HH(oOpMaLHH.

Teopernueckasi yactb: [lonarue o xpomocomax. CTpoeHHE XPOMOCOM. XPaHECHUE
HacnenctBeHHo uHpopmaruu. Crpykrypa JHK. I'oMojoruyHbie XpOMOCOMBI.
OyHK1MU XxpomocoM. ['eH u renetnueckuid koa. I'MO.
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IlpakTnyeckas 4acrb:  «Crtpykrypa ™monekynsl JHK», «Bprasnenns JIHK
coJlepKalllUXCsl B T€HETUYECKH MOJU(PUIIMPOBAHHBIX OpPraHU3MaxX PACTUTEIBLHOTO
npoucxoxaeHus» Ilpocras reomerpus. [IpakTnueckoe npuMeHEHNE

3. Opranu3MeHHbI YPOBEHb OPraHU3AlUH KU3HH.

3.1. becnosioe pa3MHOXKeHHe.

Teopernueckas  yactb: Dopmbl  Oecrnoioro  pa3MHOXKEHHS  (AelIeHHE,
Cropoo0Opa3oBaHue, MOYKOBaHUE, (parMeHTallMs, BEreTaTUBHOE, MOJUAIMOPUOHU).
Knonuposanue.

IIpakTnyeckas 4yactb: «CpaBHUTENBHBIN aHAIN3 CIOCOOOB JIE€NEHUS KJIETKU Ha
OCHOBE M3Y4YEHUS] MUKPOIIPEAPATOBY.

3.2. ITos10BOE pa3MHOKEHHE.

Teopernueckass yactb: OCOOCHHOCTH TIOJOBOTO Pa3MHOXKEHHUS Pa3IUYHBIX
oprann3mMoB. CrnocoObl MOJOBOTO Pa3MHOXKEHHUS DPA3IUYHBIX OPraHU3MOB U HUX
oco0eHHocTU. buonornyeckoe 3HaYCHHE.

IIpakTHYecKasi YacTh: -

3.3. ’KusHeHHBIE UKJIBI.

TeopeTnueckass uyactb: Knaccudukarus >KXU3HEHHBIX IUKJIOB. OJTallbl pPa3BUTHUS
opraHu3MoB. Pa3BuTre ¢ HEMOJHBIM U IMOJTHBIM MTPEBPAIICHUEM.

IIpakTHyecKasi YacTh: «AHAIN3 KU3HCHHBIX [IUKJIOB Pa3HBIX OPTaHU3MOB).

3.4. OpranusMm Kak 1eJIOCTHAsI CUCTEMA.

TeopeTnueckass 4acTb: B3auMoCBSI3b MOJEKyN, OpraHeul, KIETOK, TKaHEM,
OpraHoB, CUCTEM OPTraHOB B OpraHU3ME.

IIpakTnyeckas 4acTb: «AHAJIMU3 TOTOBBIX MUKPONIPENAPATOB TKaHEH pacTeHUU U
KUBOTHBIX).

3.5. Tkanm y pacTeHuii.

TeopeTnueckasi yactb: Vcropus wu3ydeHus TKaHeW pacteHuit. Knaccudukarus
TKaHeW pacTeHUd (MpOBOJsAIIAsl, IIOKPOBHAsA, OCHOBHAs, O0Opa3oBaTelbHAs,
MeXaHHu4ecKas). 3HaKOMCTBO C KJIE€TOYHON TEXHOJIOTHEH.

IIpakTuuyeckas yactb: «Pabota ¢ mamuHapHbiM 60okcoM. KynbTypanbHas mocyna,
KyJbTypaJIbHasi Cpeaar.

3.6. Tkanu y :kuBOTHBIX. OpraHbl 4 CHCTEMbI OPTaHOB Yy *KUBOTHBIX.
Teopernueckass yactb: OOCyXICHHE TEXHUK COONIOACHUS crepmibHOCTA. CocTaB
IIATATEIILHON CMECH.

IIpakTHyeckas 4yactb: «lIpuroroBieHne MukpornpenapaTtoB TKaHEH PACTEHUU U
XKUBOTHBIX». [loCTaHOBKA 3KCIIEPUMEHTOB C KYJIbTYPOH TKAHEW.

3.7. Opransbl, CUCTEMbI OPTaHOB Yy Y€JIOBEKA

TeopeTnueckas yacTb: OyHKIIUKU CUCTEM OPTraHOB, UX B3aUMOCBSI3b CO CTPOCHUEM.
IlpakTnyeckas 4actb: «MojgenupoBaHue MpPoIECCOB, MPOUCXOIAIIMUX B CUCTEMAX
OpraHOB YEJIOBEKAY.
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3.8. HaciaeaCTBEHHOCTb M M3MEHYMBOCTb — (PyHIAMEHTAJBbHbIC CBOICTBA
’KMBBIX OPTaHU3MOB.

TeopeTnueckass 4acTb: 3aKOHOMEPHOCTH HACJIE€JOBaHUS MpU3HAKOB. OCHOBBI
IF€HETHKU. 3aKOHOMEPHOCTH U3MEHYUBOCTH.

Teopus BeposiTHocTel. KoMOnHaTopuka.

IIpakTHyeckas 4acrb: -

4. IlonyJIAMOHHO-BH/I0BOH YPOBEHb OPraHU3aLMHU.

4.1. llony1siiMOHHO-BU/I0BOI YPOBEHb OPraHM3aALUH

Teopernyeckas yacrb: Bua u nonynsauus. [lonynsuuonnas cTpykrypa Bua.
IIpakTHyeckas yacth: «V3ydeHue momyJssiuuil )KUBOTHBIX).

Teopust MHOkeCTB. Onepaniiv HaJi MHOKECTBAMH.

4.2. CTpyKTypa ¥ IMHAMHUKA MOMYJIS AN

TeopeTnueckas yactb: [lonynamnus Kak 3JEMEHTapHAs SBOJIIOLMOHHAs €IMHUIIA.
IpakTnyeckas yacrtb: «/M3yueHue nonynsauuil paCTeHU».

Teopuss wmHoxecTB. Omnepauun Haag MHOXecTBamHu. JlopaboTka MPOEKTOB.
OO6cyxenue.

4.3. BugoBoe mHOrooopasue

Teopernyeckass yactb: BugoBoe MHOrooOpasue Kak pe3ylbTaT 3BOJIOLUU
OpPraHUYECKOTO MHUpA.

IIpakTHyeckass 4acTb: «MogenupoBaHue BHI000pa30BaHUS Y PACTEHUH U
KUBOTHBIX», «COBpEMEHHBIE CUCTEMbl OPIaHUYECKOTO0 MHUpa». Teopus: MHOKECTB.
[IpakTHUeckoe NpUMEHEHHE.

4.4. OCcHOBHBIE HATIPABJICHHSI OMOJIOTUYECKOIl IBOJIIOLNH.

Teopernueckasi yactb: OCHOBHBIC HaIpaBiICHUS OHOJOTUYCCKOW HBOIOIHH.
OCHOBHBIE ATaIlbl BOJIIOLIMM OPTaHUYECKOTO MUpa.

IlpakTnyeckass 4yacTh: «OCHOBHBIC HampaBICHUS OWOJIOTHYECKOM DBOJIIOIUU B
napctBax «Pactenusi» u «OKuBoTHbie»». Teopus wMHoxecTB. [IpakTmueckoe
npuMmeHeHue. [loBTopHas qopaboTKa MpoeKTa.

4.5. JTanpl ¥ HANIPABJICHHUS IBOJTIOLNH YeJI0BeKA.

Teopernueckass 4acThb: OTanbl aHTpONOreHe3a. buojornueckue U COLMAIIBHbBIC
JIBUKYIIME CUIIBI aHTPOTIOTeHe3a. BimsiHue okpyskaroliei cpenbl Ha paboTy OpraHoB
U cucTeM opraHoB 4enoBeka. bynymiee Buna Homosapiens.

IlpakTHyeckass 4yacThb: «BiusiHHe OKpyKarouied cpeabl Ha pabOTy OpPraHoOB H
CHUCTEM OpraHOB 4YeJIOBEKa», «DBbIsBIIEHME MyTareHOB B OKpYXawoUled cpeae u
KOCBEHHAs OLICHKA BO3MOKHOT'O UX BIIMSIHHUS HA OPTraHU3M.

5. JkocucreMHbIi (0MOreoeHOTHYECKU U 0MOC(epHbIil) YPOBHH OPraHU3alMU
JKU3HM.

5.1. Opranusmsbl B OKpY Karolen cpejue.

TeopeTnueckas yactb: Cpe/bl )KM3HU U alaniTalusi K HAIM OpPraHU3MOB.
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IIpakTHyeckasi 4acTh: «AmanTtanusi pacTeHUM W KUBOTHBIX K Pa3HbBIM Cpeaam
obutanusi». 'padsl. Harmsanoe onrcanue. OCHOBHbBIE THUIIHI.

5.2. CBs134 OpraHu3MoB B IKOCHCTEMe.

Teopernueckas yactb: CTpyKTypa 3KOCUCTEMBI. J[BUKEHUE BEIIECTBA U DHEPTUH B
skocucreMe. IIpogykruBHOCT OuoOLEeHO30B. Camoperynsauus M TOMEOCTa3
JKOCHUCTEM.

IIpakTnyeckasg 4yacrb: «lloctpoenue unenen nuranus», «M3ydeHue 3KOCHUCTEMBI
akBapuymay, «MonenupoBanue s3xocuctem». ['padsl. Obmactu npumMeHeHus

5.3. /IlnHaMHKa 3KOCUCTEM.

Teopernueckas yacThb: Cykineccus. ICKycCTBEHHBIC 3KOCHCTEMBI.

N3yuyenue napamMeTpoB OIICHKU OKPYIKAOIIEH CPeIb

TecT-cucTeMbl Ha TOKCUYHOCTD, O€30MTaCHOCTh

IlpakTHyeckasi _4acThb: «M3yueHne OCOOEHHOCTEH CTPOCHHS OpraHU3MOB
ouonectpykropoBy. I'padsl. [IpakTrueckoe mpuMeHeHHE

5.4. buocdepa kak riiodajabHasi IKOCUCTEMA.

Teopernueckas uactb: CrTpykTypa Ouocdepnl. KpyroBopoT BemecTB MW MOTOK
HHEPrUU — OCHOBHBIE YCJIOBUS CYIIECTBOBAHUS OHOCheEpHI.

IIpakTnyeckas 4yacThb: Okojoruyecku Urpel: «KpyroBopoT yriepoaa u as3ora B
npupoae». I'pagsl. [IpakTrueckoe npuMeHeHne

5.5. Haykmu, uzy4ariue :KM3Hb HA IKOCHCTEMHOM YPOBHe

TeopeTnueckass 4acTb: OKOJOTHS, OHMOrEOIICHOJOTHS, KOCMHUYECKass OHOJorus,
reorpadus.

IIpakTHyeckas 4acrTb: -

5.6. CMOTp NpOEKTHBIX PadoT

TeopeTrnueckass yactb: OpUEHTUPOBOYHBIE TEMbI MPOEKTHHIX PAOOT MPUBEIACHBI B
[Tpunoxenun 1.

IIpakTHyecKas 4acTh: CMOTpP IMPOEKTHBIX pabOT

5.7. Ils1anMpoBaHue MPOCKTHOM JeATEJIbHOCTH HA CJIeAy U Y4eOHbIN NePUuo/I
TeopeTnyeckasi YacTh: NMOJABEJACHUE UTOTOB
IIpakTHYecKasi YacThb: -
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2. Kommiekc opraHM3aliMOHHO-IIEeAarOri4eCKMX yCJI0BHIA.

2.1. KasenpapHo-yueOHbIi rpapux

Ne - ol = & = g B S o Tema 3aHsaTHSA Mecto ®opma
mo | § S| 225 = i = z S NpoBeAeHUsl | KOHTPOJS
é’ ; 2 SE=z 2= S &
E % %3 =
Pa3nen 1. Benenue. CTpyKTypHbI€ YPOBHH OPraHU3AIMH KHBOH MAaTepPUU U COOTBETCTBYIOIINE UM
00J1aCTH HAYYHBIX 3HAHUI MaTepun (8 YacoB)
11 Komrn 2 | Metozp! uccaeoBaHus B buoxBanTo Becena
€KCHOe O6uonoruu: HaOIIOIEHNE puym
HEBOOPYKEHHBIM TJIa30M
WIH C UCTIOJB30BAaHUEM
OTNITHYECKUX U UHBIX
npuOOpPOB, BU3yaTIU3ALIUS
JKUBBIX CTPYKTYp U
MPOIIECCOB, HEJOCTYITHBIX
JUTSI TIPSIMOTO HAOJTIOICHUS.
1.2 Kommur 2 | OcBOCcHHE TEXHUK buoxBanTop Ananu3
eKCHOE MHKPOCKOTIUH. HyM BBITIOJTHEHUS
MPAKTHICCKHX
3aJaHuid
1.3 Kommur 2 | CTpyKTypHBIC YPOBHH buokBanTop Ananus
eKCHOEe OpraHu3auy KUBOH 173% BBITIOJTHEHUS
MaTEepUHU. MPAKTUYECKUX
CylHOCTb JKU3HUA U 3aJaHui
CBOWCTBA KUBOTO.
14 Kommur 2 | CucremaTu4eckoe buokBanTop Ananu3
eKCHOE MHOT000pa3ue KUBOi uym BBITIOJTHEHUS
npupobl. Teopus pemeHus MPAKTHYECKUX
n300peTaTeNbCKUX 3a1a4. 3aJlaHui
Pa3nen 2. MoJjiekyJIsIpHO-TeHETHYECKUH U KJI€TOUYHbI YPOBHHU OPraHU3alMHU KUBOI
matepum (18 yacos)
2.1 Komma 2 OcHoBHbIe Onosiornueckue | buokBanTop Bbecena
€KCHOE TEOPUH, 3aKOHBI U UyM
3aKOHOMEPHOCTH.
2.2 Kommn 2 | CTpoeHue KIEeTKH. buokBanTOp AHanu3
€KCHOE 173% BBITIOJTHEHUS
MPAKTHYECKUX
3alaHUM
2.3 Kommn 2 | OOMeH BelecTB. buokBanTOp AHanu3
eKCHOE 1737 BBITIOJTHEHUS
MPAKTHYECKUX
3alaHUM
2.4 Kommn 2 | ®oTocuHTE3. buoksanTop Ananus
€KCHOE UyM BBITIOJTHEHUS
MPAKTUYECKUX
3aJaHui
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2.5 Kommn 4 | buocunTe3 Oernka. buoksanTop Ananus
EKCHOE uyM BBITIOJTHEHHS
MPAKTUYECKUX
3aJlaHAN
2.6 Kommn 2 | CpaBHEHHE TPOKAPUOT U buoksanTop Ananus
EKCHOE JYKapHUOT. uyM BBITIOJTHEHHS
MPAKTUYECKUX
3aJlaHAN
2.7 Kommn 2 | Bupycsr buoksanrtop Ananus
eKCHOE uyM BBITIOJTHEHHSI
MPAKTUYECKUX
3aJlaHAN
2.8 Kommn 2 | XpaHeHue u nepeaaya buoksanrtop Ananus
€KCHOE HacJIeICTBEHHOU AyM BBITIOJTHEHUS
UHPOpMAIINH. MPAaKTUIECKUX
3aJIaHAN
Paznen 3. OpranusMenHblii ypoBeHb opranu3aumnu ;ku3Hu (16 yacon)
3.1 Kommn 2 | becrionoe pa3MHOXKEHHE. buoksanTtop Ananus
eKCHOE uyM BBITIOJTHEHHSI
MPaKTUIECKUX
3aJaHuid
3.2 Kommn 2 | [TomoBoe pa3MHOKEHHE. buoksanTop Ananus
eKCHOE uyM BBITIOJTHECHHSI
MPAaKTUIECKUX
3aJaHuid
3.3 Komma 2 JKu3HeHHEbIE IUKIIBL. buokBanTop Anxanus
eKCHOE uyM BBITOJIHEHUS
MPAKTUYECKUX
3aJaHud
3.4 Kommur 2 | Opranusm Kak 1eJ0CTHas buokxBanTop Ananus
eKCHOE cucrema. uyM BBITOJIHEHUSI
HPAKTUYECKUX
3aJaHud
3.5 Kommur 2 | TkaHu y pacTeHHil. buokBanTop Ananu3
eKCHOE uyM BBITOJIHEHUS
IPAKTUYECKUX
3aJaHui
3.6 Kowmmn 2 | TkaHu y )KMBOTHBIX. buoksanrtop Ananuz
eKCHOE Oprasbl ¥4 CUCTEMBI uyM BBITOJIHEHUS
OPr'aHOB Y )KUBOTHBIX. HPAKTUYECKUX
3aJaHui
3.7 Kommn 2 | Opransl, cucTeMbl OpraHoB | buoksaHnrop Amnanus
eKCHOE y 4eloBeKa uyM BBITOJIHEHUS
MPAKTUYECKUX
3alaHUN
3.8 Kommn 2 | HacneactBeHHOCTH U buoksanTOp Ananus
eKCHOE U3MEHYHUBOCTb — uyM BBITOJIHEHHS
byHIaMeHTalbHbIE MPAaKTUYECKUX
CBOMCTBA KUBBIX 3alaHu M
OpPraHu3MOB.
Pa3nea 4. IlonyasinnoHHO-BHAOBOM ypoBeHb opranu3anuu (16 yacos)
4.1 Kommn 2 | [lomynsaumoHHO-BUIOBOM buoksanTop becena
eKCHOE YPOBEHb OpraHU3aLUN uyM
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4.2 Kommn Crpykrypa ¥ JUHaAMHKa buoksaHTOp Ananus
€KCHOE HOMYJISLUN UyM BBITIOJTHEHUS
IIPAKTUYECKUX
3aJlaHAN
4.3 Kommn Bunosoe mHOTOOOpa3ne buoksanTop Ananus
€KCHOE uyM BBITIOJTHEHUS
IIPAKTUYECKUX
3aJlaHAN
4.4 Kommun OcHOBHbIE HalpaBJIECHUS buokBaHTOp Ananus
€KCHOEe OMOJIOTUYECKON IBOJIIOLUU. | ©YM BBIIIOJIHEHUS
MPAKTUYECKUX
3aJlaHAN
4.5 Kommun Oransl U HallpaBJICHUS buokBaHTOp Ananus
€KCHOEe IBOJIIOIIMH YEJIOBEKA. UyM BBITIOJIHEHUS
MPAKTUYECKUX
3aJIaHAN
Pa3nes 5. DxocucreMHblil (OHoreoneHoTHYeCKUil M OuocepHbIl) YPOBHH OPraHU3alUH
sku3Hu (14 yacoB)
5.1 Komrn OpraHusMel B OKpyxaroiiei | buokBantop becena
€KCHOE cpene. UyM
5.2 Kommn CBsi31 OPraHu3MoB B buokBaHTOD AHanu3
€KCHOEe JKOCHUCTEME. uyM BBITIOJTHEHUS
MPAKTHYECKUX
3aJaHuid
5.3 Kommur JlnHaMuKa 3KOCUCTEM. buokBanTop Ananus
eKCHOEe 173% BBITIOJTHEHUS
MPAKTUYECKUX
3aJaHui
5.4 Kommur buocdepa kak rmobanpHas | buokBanTop Ananus
eKCHOEe JKOCHUCTEMA. 173% BBITIOJTHEHUS
MPAKTHYECKUX
3aJaHud
5.5 Komrmn Haykwu, nzyyaroniue xu3Hp | buokBantop Ananus
eKCHOEe Ha YKOCHCTEMHOM YPOBHE uym BBITIOJTHEHUS
MPAKTHYECKUX
3aJaHud
5.6 Kommnn CMOTp MPOEKTHBIX paboT buokBanTOp Konkypc
€KCHOE UyM (3ammura
IIPOCKTORB)
5.7 Komrmn IInanupoBanue npoekTHoM | buokBanToOp becena
€KCHOE NEesITeNIbHOCTH Ha UyM
CIENYIOIUNA yueOHbIN
HEPUOL
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2.2.Y ¢JIOBUS peajin3aly NPOrpaMmabl.

OOpa3oBaTenbHas IporpaMma UHTETPUPYET B ceO€ TOCTHXKEHHSI COBPEMEHHBIX
HampaBJeHUl B o0nacTh OWOJIOTMHM, OWOTEXHOJOTM U  HEUPOTEXHOJIOTHH.
IIporpaMmMoii peyCMOTPEHO MIPOBEACHNUE KOMILIEKCHBIX 3aHATUN: 3aHATUSA COCTOST
13 TEOPETUYECKOMN U NPAKTUYECKON YaCTeH, a TaKkKe POECKTHON AEATEIbHOCTH.

[Ipy mnpoBeaeHUM 3aHATUH HUCHOJIB3YIOT pa3lidyHble (QOPMBI:  JIEKIIHH,
npakTuyeckue paboThl, Oecenbl, KOH(EPEHIUH, KOHKYPCBI, HUIPbl, BUKTOPHUHBI,
MPOEKTHAS ¥ UCCIIEIOBATENIbCKAs JEATEIbHOCTb.

3aHMMasCh 1O JIaHHOM mporpamMme OOydyarolmuecs JOJDKHBI —MOJYy4YUTh
nepeoBble 3HAHUS B O0JacTH OHMOTEXHOJOTHM, a TakKe CMEXHBIX 00JacTsX;
NPAKTUYECKUE HABBIKM PabOThl HAa pPa3HBIX BHJIaX COBPEMEHHOTO OOOpPYIOBaHUS;
yMEHHE IIJaHUPOBATh W PpEaJU30BbIBATh KOHKPETHBIE HCCJIEAOBATEIbCKUE U
NPUKIIAIHBIE 3a/1a4, IOHUMATh POJIb HAYUYHBIX UCCIIEI0BAHUN B COBPEMEHHOM MHUpPE
¥ 3HAYUMOCTh MEXIYHAPOAHOTO COTPYTHUYECTBA.

[Ipu npoBeAeHNN 3aHATUN UCTIOJIB3YIOTCS MPUEMBI U METO/Abl TEOPUU PEILICHUS
MU300peTaTenbCKUX 3a/1a4, Pa3BUTHS KPUTHUECKOTO MBIIIJICHUS U JP.

Opranu3zanuoHHO-NeIaroruuecKne U KaJpoBble YCJIOBUS

B xome peanmmzanuu mporpaMMbl HCHOJIB3YEeTCSl COUETAHUE ayJAMTOPHBIX U
BHEAYJIUTOPHBIX (opM oOpazoBaTeabHONM paboThl. Hapsgy ¢ TpaaulimoOHHBIMU
UCIIOJIB3YIOTCSl aKTUBHBIE M MHTEPAKTUBHBIE METOJIBI M MPUEMBI, CIIOCOOCTBYIOIINE
Pa3BUTHIO MOTHBAIIMOHHOW OCHOBBI IO3HABATEJIBbHOW JESITEIHBHOCTH B IIpoIlecce
peaau3ay IporpaMMel.

Opranuzanus caMOCTOSATEIbHOW pabOThl 00YYAIOIMMXCS OCYIIECTBISIETCS Kak
0/ PYKOBOJICTBOM II€JIarora, Tak U ¢ UCIOJb30BAHUEM MOJICNIM BHYTPUTPYIIIOBOTO
medcTBa M1 HACTABHUYECTRA.

[lenaror opraHusyeT mOJydyeHHE OOpAaTHON CBSI3M O TEKYIIUX pe3ysbTaTax
o0pa3oBaTeIbHON JIEATEILHOCTH BCEX OOyYalOIMUXCsS, HAa OCHOBE HX aHaIM3a
CBOEBPEMEHHO KOPPEKTUPYET o0Opa3oBaTelIbHbIC TOJAXOABl B  HANpaBICHUU
yrayonenns audpepeHmanuy 1 WHANBUTyaTu3aiuu.

VYenemHocTs peann3alid IpOorpaMMBl B 3HAYHMTCILHOM CTCIICHU 3aBHCHUT OT
YpPOBHS  KBaIU(HMKAIMM  TIPEMOJaBaTeIbCKOIO COCTaBa M MaTepHAIBHO -
TEXHUYECKOr0 00CCTICUCHUSI.

Tpebosanusn Kk neoazozuueckomy cocmagy:

- Briciiee negarornueckoe 00pa30BaHKE IO HAIIPABICHHUSIM (OHOJIOTHS, XHMHUS).
- OnbIT pabOTHI ¥ HABBIKU MPEIOABAHUS B PEKUME MPOSKTHON JISITCIIbHOCTH.
Tpebosanua Kk mamepuanvHo - MEXHUYECKOMY 0DecneueHuro:

OCHOBHBIMH YCJIOBUSMH PEATH3AIIMH TIPOTrPAMMBI SBIISIIOTCS HATMYME KaOMHETA,
OTBEYAIONIECTO HOPMaM OXpaHbl TPyJaa, TEXHHUKH OE30MacHOCTH, TIOKApHOH U
2JEKTPOOE30MaCHOCTH, CAHUTAPHBIM W TUTHEHUYECKUM TpeOOBaHUSIM, MeOenu
(pabouwmii cToi, CTynbs, pabouee MeCTO Iearora), rabopaTopHoe 000py10BaHHE.
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MarepuajibHO-TEXHUYECKOE o0ecreyeHue
VYyeOHast aynuropus JUisl MPOBEACHHS MPAKTUYECKUX 3aHATUN, OCHAIEHHas
Mebenblo Ha 14 mocaso4yHbIX MECT, KOMIIBIOTEPHON TEXHUKOW, 1ab0paToOpHBIM

000pyAOBaHUEM.
Pekomennyemoe yuyeOHOe 00OpyJOBaHME, pAacCUMTaHHOE Ha rpymmy u3 14
y4anuxcs:
Ne HaumenoBanue o6opynoBanus KosmmuectBo
1. | OnTuyeckuii MUKpPOCKOI € CUCTEMON BU3YallU3alllH C 1
TPUHOKYJISIPHBIM TYOYCOM
2. | CTepeoMUKpOCKOIl ¢ CUCTEMOM BU3yalIl3aluu C TPUHOKYISIpHbIM | 1
TyOycoM
3. | bokc mamunHapHbIi podeccuoHaTLHOT0 YpOBHSA Kitace 3amuThl B | 1
4. | IIIP-60kc ¢ YD-06mydeHnem 1
5. | Cuctema renb-1I0KyMEHTUPOBAHHUS C TPAHCUILIFOMUHATOPOM 1
6. | IlopraTuBHBIN TIOMUHOMETD 2
7. | Kamepa mist Topu30oHTaIBHOTO 3JIEKTPO(dope3a ¢ HCTOUHUKOM 1
MTATAHUS
8. | I'enernueckuii ammmudukarop bUC 1
9. | l'oMorenmsarop yHUBEpCAITBHBIH 1
10. | ABToKaB 1
11. | AHamUTHYECKHE BECHI 1
12.| Peructparop OMOAIEKTPUUECKHIX MTOTEHIINAIOB aKTHBHOCTH 1
TOJIOBHOTO MO3ra
13. | JlaboparopHbIe BeChl 1
14. | BonsiHas OaHs 1
15. | Boprekc MukpocnuH 1
16. | Auctumisitop 1abopaTopHbIN 2
17. | Hudposas nabopaTopus B 00J1aCTH HEUPO U MCUXO(UZUOIOTUH 3
YyeJloBeKa
18. | Heitporapautypa 5
19. | DnexkrporapHutypa 5
20. | MarauTHas mMemajika ¢ noJorpeBomM 1
21. | Mopo3WIbHUK ISl pE€aKTHBOB 2
22. | HarpeBaTenbHas IIMTKa 1
23. | IIpene3noHHbIE BECHI 1
24. | Cnekrpodoromerp 1
25. | Crepunuzarop 1
26. | CymunibHbIHN mikad 1
27. | Tepmocrar 2
28. | YnpTpa3ByKoBas MOWKa 1
29. | XonouiabHUK OBITOBOM 1
30. | Lentpudyra mHOrOpYHKIIMOHATHHAS 1
31. | Hentpudyra HacToapHas 1
32. | MuxkpoueHntpudyra 3
33. | IuTepakTuBHas NaHENb 1
34. | HoytOyk 15
35. | MOV xonup/npuHTep/cKaHep 1
36. | BerTsxHOM miKkad 1
37. | IIponeccop 1
38. | MonuTop 1
39. | Uctouynuk OecriepeOOitHOTO NMUTaHUS 1
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Hcnoab3yemoe 00opyaoBanue

Ne | o Tema 3ansaTHA Mecto Hcnonb3yemoe odopynoBanue
mn| 2 8 MPOBeIEeHHS
5 g
=z 5
11 2 | MerobI UcclieIOBaHUS B buokBanToprym | MHOTOGYHKIIMOHATIBHAS MHTEpaKTUBHAS
OuosoTHN: HAOIIIOICHNE [IaHEJIb C CEHCOPHBIM SKPaHOM
HEBOOPYKEHHBIM IJ1a30M Hoyrbyxk
WM C UCIIOJIb30BAHUEM
OTITHYECKUX U UHBIX
puOOPOB, BU3YyaIU3ALIHS
KUBBIX CTPYKTYp H
MIPOLIECCOB, HEJJOCTYIHBIX
JUTSI TIPSIMOTO HAOJIO/ICHUS.
1.2 2 | OcBoeHHUE TEXHUK buokBantopuym | OnTHyecKkuil MHKPOCKOI C CUCTEMOMN
MUKPOCKOTIHH. BU3YaJIU3AlMH C TPUHOKYJISIPHBIM TyOyCOM;
CTepeoMHKPOCKOI C CUCTEMON BU3YyaJIU3alUH
C TPUHOKYJISIPHBIM TyOyCcOM;
OOBEKT MUKPOMETD;
Muxkpockon y4yeOHbIH;
CBETOIMOIHBIN Y TaJOT€HHBIN MOTYIIb
OCBEILIEHUS;
Kawmepa ['opsieBa 4-ceTounasl.
IIpoueccop, Monutop, Mctounuk
OecriepeOOHOTO TUTAHUS
1.3 2 | CTpyKTypHBIE YPOBHU buokBanToprym | ONTHYECKUA MHKPOCKOT C CHCTEMOM
OpraHu3aIuy KUBOI BU3YaJIU3AlMH C TPUHOKYJISIPHBIM TyOyCOM;
MaTepuHu. CTepeoOMUKPOCKON C CUCTEMOU BU3Yyalu3aluu
CyIIHOCTb KU3HU U C TPUHOKYJISIPHBIM TyOycOM;
CBOICTBA KHUBOTO. OOBEKT MUKPOMETD);
MuKpOoCKOIT y4eOHBIH;
CBETOIMOHBIN Y TaJOT€HHBIN MOy
OCBEILICHUS;
Kamepa ['opsieBa 4-ceTounasi.
[Tponieccop, Monutop, Mctounuk
Oecriepe00HOTO MUTAaHUS
14 2 | CucremMaruyeckoe buokBantopuym | OnTuueckuif MHUKPOCKOII C CHCTEMOM
MHOT000pa3ue >KUBOH BU3YaJIU3AIHH C TPUHOKYIISPHBIM TYOyCOM;
npupoabl. Teopus penieHus CTepeoMHKpPOCKOT ¢ CUCTEMON BU3YyalIU3AINH
M300peTaTesbCKUX 3a/au. C TPUHOKYJISIPHBIM TyOycOM;
OOBEKT MUKPOMETD;
Mukpockomn y4eOHbIH;
CBeTOMOIHBIN U TaJOTEHHBIA MOy
OCBEILEHUS;
IIpoueccop, Monutop, Mctounuk
OecriepeOOHOTO MUTAHUS
2.1 2 | OcHoBHbIe Ouosornueckue | buokBantopuyMm | MHOTOYHKIIMOHANbHAS MHTEPAKTHUBHAs

TCOPHUH, 3aKOHBI U
3aKOHOMCPHOCTH.

HaHeJb C CEHCOPHBIM SKPaHOM
HoytOyx
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2.2

CrpoeHnue KIETKH.

buoxsantopuym

OnTuyeckuii MUKpPOCKOI ¢ CUCTEMOM
BU3YaJIHM3AIMH C TPUHOKYIISIPHBIM TyOycoMm;
CTepeoMHKPOCKOIl C CUCTEMOM BU3YyalTU3aI[lH
C TPUHOKYJISIPHBIM TYOyCOM;

Mukpockon y4eOHbIiH

IIpoueccop, Monutop, Mctounuk
OecriepeOOHOTO MUTAHUS

2.3

OOMeH BELIECTB.

buoxBanTopuym

MuxkponeHTpudyra,
HenTpudyra MEOrOPyHKITMOHAIEHAS,
IenTpudyra HacTobHAS

24

doTocunTes.

buoxBanTopuym

OnTuueckuit MHKpPOCKOII C  CHCTEMOW
BU3YyaJIU3allMK C TPUHOKYJIIPHBIM TyOyCOM;
CTepeoMUKpPOCKON C CUCTEMOM BHU3yalH3aluu
C TPUHOKYJISIPHBIM TyOyCcOM;
Muxkpockon y4yeOHbIi
IIpoueccop, Momnurop,
Oecriepe0oHOTO MTUTAHUS

Uctounuk

2.5

Bbuocuures Oenka.

buokBaHTOpUYM

OnTuueckuit MHKPOCKOII C  CHCTEMOW
BU3YaJIU3allMK C TPUHOKYJIIPHBIM TyOyCOM;
CTepeoMUKpPOCKON C CHCTEMOM BHU3yalH3aluu
C TPUHOKYJISIPHBIM TyOyCcOM;
Muxkpockon yueOHbIi
[Tpoueccop, Momnwurop,
Oecriepe0OHOTO MTUTAHUS

Uctounuk

2.6

CpaBHEHME IPOKAPUOT U
9YKapHOT.

buokBanTOpHYM

Onrtrnuecknii MHKPOCKOII C  CHCTEMOW
BU3YaJIU3AlMK C TPUHOKYJIIPHBIM TYOYyCOM;
CTepeoOMUKPOCKON € CHUCTEMOW BU3yalU3aluu
C TPUHOKYJISIPHBIM TyOycOM;
Mukpockorn ydeOHbIi
[Tpoueccop, Momnurop,
OecriepeOOHOTO TUTAHUS

McTouynuk

2.7

Bupycsr.

buoxBanTopuym

MHorodyHKIIMOHATBHAS
HaHEJb C CEHCOPHBIM SKPAHOM
HoyrOyx

HHTCPAKTUBHAA

2.8

XpaHeHHe U riepeiava
HACJIEICTBEHHOM
nHpopMaIuu.

buoxBanTopuym

MHorodyHKIIMOHATBHAS
HaHEeJb C CEHCOPHBIM SKPAHOM
Hoyr6yk, ®numaapt

HHTCPAKTUBHAA

3.1

becnomnoe Pa3MHOKCHHUC.

buokBantopuym

Mukpockon y4eOHbIH

3.2

ITonosoe Pa3MHOKCHHUC.

buoxBantopuym

Mukpockon y4eOHbIiH

3.3

JKnu3HeHHBIE TUKIIEL.

buoxBantopuym

MHorodyHKINOHATbHAS
HaHEeNb C CEHCOPHBIM 3KPaHOM
Hoyr6yk, ®aunuapt

HHTCPAKTUBHAA

3.4

OpraHI/ISM KaK OCJIOCTHasA
cucreMma.

buoksantopuym

Mukpockon y4eOHbIiH

3.5

TkaHu y pacTeHHN.

buoksantopuym

Mukpockon y4eOHbIiH

3.6

Txanu Y )KUBOTHBIX.
OpraHLI 1 CUCTCMBI
OpraHoOB Yy )KHUBOTHBIX.

buoksantopuym

Mukpockon y4eOHbIiH

3.7

OpTaHLI, CHUCTCMBI OpPTaHOB
Yy 4CJIOBCKa

buoxsantopuym

Mukpockon y4eOHBIH,
Heiiporapuurypa,
DneKTporapHuTypa

3.8

HacneacTBeHHOCTh U
M3MCHYMUBOCTD —

buoxsantopuym

bokc  yamMuHapHBII
YPOBHSI KJIaCC 3aILUTBI

npo¢eccnoHaIbHOTO
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(dhyHIaMeHTaIbHbBIE
CBOMCTBA JKUBBIX
OpTraHW3MOB.

BEPTUKAJIbHBIN HUCXO IS
OJIHOHANpABJIEHHBIH  (JJTaMUHApHBIN)  IOTOK
BO31yXa

[TIIP-60kc ¢ YD-00myueHuem

Kamepa a5t TOpH30HTAIBHOTO 3JIEKTpodopesa
C HICTOYHUKOM MUTAHUS

I'enernueckuii ammuduxarop BUC
['omoreHnnsarop yHuBepCaIbHbIN

4.1 [TonymAurOHHO-BUI0OBOM buokBantopuym | bokc  nmamuHApHBII  pOdECCHOHATBEHOTO
YPOBEHb OpraHU3aLH YPOBHS KJIaCC 3aIUTHI
BEPTUKAJIbHBIN HUCXOISIIAH
OJIHOHANpAaBJEHHBIH  (JJaMHUHApHBIA)  MOTOK
BO3/yXa
[TIIP-60kc ¢ YD-06myueHuem
Kamepa nms ropusoHTanbHOTO 31€eKTpodopesa
C UICTOYHUKOM MUTaHUS
I'enernueckuit ammnduxarop bBUC
['omoreHnnsarop yHuBepCaIbHbIN
4.2 CrpykTypa 1 JUHAMHKA buokBantopuym | MHoro(yHKIIMOHAIbHAS MHTEpaKTUBHAs
hinain [aHEJIb C CEHCOPHBIM PKPaHOM
Hoyr6yk, ®aunuapt
4.3 Bunosoe MHOTOOOpa3ue buokBantopuym | MHoro(dyHKIIMOHAIbHAS VHTEpaKTUBHAs
MaHEJIb C CEHCOPHBIM PKPAHOM
Hoyr6yk, ®aunuapt
4.4 OcHoOBHbIE HampaBIeHUS buokBantopuym | MHoro(dyHKIIMOHAIbHAS MHTEepaKTUBHAs
OMOJIOTUYECKOH IBOJIIOLIUY. IIaHEJIb C CEHCOPHBIM 9KPAHOM
Hoyr6yx
4.5 Ortansl 1 HapaBJIeHUs broxBanTopuyMm | MHOro¢yHKIMOHAIbHAS UHTEpaKTUBHAsS
IBOJIIOLIUH YEJIOBEKA. IIaHEJIb C CEHCOPHBIM 9KPAHOM
Hoyr6yx
5.1 Opranu3Mel B buokBanTopuym | Mukpockomn ydeOHbIi
OKpy>Karollel cpeze.
5.2 CBs31 OpraHu3MoB B buoxBantopuym | Cucrema reiab-J0KyMEHTUPOBAHUS C
IKOCHUCTEME. TPaHCUWIITIOMHUHATOPOM;
ITopTaTuBHBIN TIOMUHOMETP
5.3 JIMHaMuKa 3KOCUCTEM. buoxBantopuyMm | MHOro¢yHKInOHaIbHAS UHTEpaKTUBHAS
IaHEJIb C CEHCOPHBIM 3KPAHOM
Hoyr6yk, ®aumnuapt
5.4 buocdepa kak rmobansHas | buokBantopuym | MHOTOGYHKIIMOHATHHAS MHTEpaKTUBHAs
JKOCHUCTEMA. [aHEeJIb C CEHCOPHBIM 3KPAHOM
Hoyr6yk, ®aunuapt
5.5 Hayku, nzyyatomue xu3Hp | buoksantopuym | MHorodyHkunoHaabHas UHTEpaKTUBHAsS
Ha 3KOCUCTEMHOM YpPOBHE [aHEJIb C CEHCOPHBIM 3KPaHOM
HoytOyk, ®numyapt
5.6 CMOTp NPOEKTHBIX paboT buokBanTopuym | MHOro(dyHKIIMOHaIbHAS UHTEPAKTUBHAs
IIAHEJIb C CEHCOPHBIM YKPaHOM
HoytOyx
5.7 [TnanupoBanue nmpoexkTHoi | buokBanTopuym | MHOrodyHKIHOHaIBHAS MHTEpaKTUBHAs

NeITeIbHOCTH Ha
CIICAYIOMINNA yueOHBIH
HEepUOJ

HaHeJb C CEHCOPHBIM SKPAHOM
HoytOyk, ®numyapt
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2.3. ®opMBI ATTECTAUMH U KPUTEPUH Pe3yJIbTATHBHOCTH O0yYCHHUH.

Buael KoHTpOIA:
- BBOJIHBIM, KOTOpBII MHPOBOAMTCS MEpe]l HayajioM padoThl M NpeIHA3HAYeH IS
3aKpeIUICHUs 3HaHUM, YMEHUHN U HaBBIKOB I10 IIPONJECHHBIM TEMaM;
- TEKyUIUH, TPOBOAUMBIA B XOJ€ YUYEOHOrO 3aHATUS U 3aKPEIUIAIOIIMA 3HAHUS IO
JITAaHHOH TeMe;
-UTOTOBBIN, IPOBOAUMBIH MOCIE 3aBEPIICHUS BCEi yueOHOM MPOrpaMMBbl.
POopMBbI IPOBEPKU PE3YILTATOB:
- HaOII0ZIeHUE 3a JIEThbMU B IIpoLiecce padboThl;
- COPEBHOBAHUS,
- UHAUBUYAJIbHBIE U KOJJIEKTUBHBIE TEXHUYECKUE TIPOCKTHI.
PopMBbI IOABEICHUS UTOTOB:
- BBIIIOJIHEHUE NIPAKTUYECKUX 3aJaHUM;
- TBOpUYECKOE 3a/1aHKe (MOATOTOBKA IMPOEKTA U €ro Mpe3eHTalus).
dDopMa noaBeIeHUS UTOTOB peau3auuu
[lo wrToram wu3yudeHUs KaxJOro paszfesia NPOBOAUTCS KOHTPOJbHAas pabora,
paccuMTaHHasi Ha OJHO ayAUTOPHOE 3aHATHE.
WTOroBbIii KOHTPOJIbL OOYYAIOUIMXCS MPOBOAMTCS IO pe3yJbTaTaM BbIMOJHEHUS
NPAKTUYECKUX 3aJaHUN U 3alUThl MPOEKTOB (MpaBUja BbIOOpA TEMbl U TNPUMEP
IIPOEKTa MPEACTABIIEHBI B ITpuioxkeHue Nel).

KpuTtepuu onenku padéoThl 00y4aommuxcs B MOAYJIe U 0:KUAaeMblil pe3yabTaT
OCBOEHHUSI METANPEIMETHOI0 coiepKaHUA (KaKAbIii MyHKT — 1 0aJw):

O1ieHkKa CrtoCOOHOCTH — €CTh/HET.

1. ITonumanue:

- MOHUMAIOIIee 4YTeHHE (Yepe3 BOMPOCH HA MOHUMAHUE — OOyYaroluics 3aaaet
BOTIPOCHI, OCHOBaHHbIE HAa COOCTBEHHOW MHTEPIpPETAIMH MaTepHalia, COJEpKalue
COOCTBEHHBIN BBIBOJI UJTU TUIIOTE3Y);

- TOHUMAlOIIee CHylaHue (4Yepe3 CHocOOHOCTh K OOOOINEHHUIO | OTHOIIEHHUE
K IUCKYCCHH ).

2. ConepxarenbHas akKTUBHOCT:

- paborta B rpymre (CiIymaer, JOTOJHSIET, BKIIOYEH B padoTy);

- KOMMYHUKAIIUS C HACTAaBHUKOM (CoJiep KaTellbHast, 0€3 MOMBITKH MAaHUTTYJISIIHHN);

- KOMMYHHUKalmus MEXAy TrpynmnamMu (BKIIOYEH B OOCYKIEHUE, BBICTPAUBACT
JUCKYCCHIO, JOTIOTHIET BEPCHIO CBOCH TPYTIIBI MJIM BEPCHH IPYTUX TPYIIII).

3. Paznuuenue:

- BBISIBJICHHE OCHOBAHUS JJISl pa3NudeHus (depe3 uacan3aIiio — BRIABISIET PU3HAK,
Ha OCHOBaHHUH KOTOPOT'O CTPOUTCS PA3IMUCHHUE OJTHOTO OT JPYroro);

- uKcanus pa3nuauid MeXAy aOCcTpakIueld u uacann3anreil Kak crmocoooM paboTh
(umeanmu3amusi — COBOKYIHOCTh TPU3HAKOB, OMpPENEISIONmas TeHEepaTbHYIO
COBOKYITHOCTh  SIBJICHHWS;  aOCTpakumsi —  COBOKYITHOCTh  IPU3HAKOB, HE
OTIPEISIISIIONINX COBOKYIHOCTh siBJIeHUs. [lpumep OBITOBOM aOCTpakiuun — «BCE
pPBIKHE HaTJbIe» U T.J.).

4. CnocoOHOCTh K CXeMaTH3alHH:

- BBISIBJICHUE [JIaBHOTO HA PUCYHKE (UTEHHE PUCYHKA);
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- 1300pa)keHHE IIaBHOTO B MOHSTHBIX JJI IPYTMX CUMBOJIAX;

- IEPEBOJI PUCYHKA B CXEMY.

5. 1103UIMOHHOCT®:

- YAEep)KaHue YUYEHUUECKON NMO3UIMK (HE CKaThIBaeTCs B OOy WM pa3/ipakeHue, He
HacCTauBaeT Ha COOCTBEHHOM MpPaBOTE M3 YHPSIMCTBA, HO COAEPKATEIbHO OTCTAUBAET
CBOIO TOUKY 3pEHHUS ).

6. CiocoOHOCTh K pedeKcHuu:

- YTO JeNallu;

- YeMy Hay4YWIIHCh;

- KaKUM 00pa3oM MPUIILIU K BBIBOY;

- JTUYHOE OTHOLIEHHWE K mporeccy oOyueHus. OTIETbHO paccMaTpUBaeM KpUTEPUU
OLICHKH JIA0OPATOPHO-TIPAKTUYECKON A TEIBHOCTH.

7. Benenue naGopaTOpHOro >KypHaja: ONHCAHME LeJeHd, 3adad, 00OpyAOBAHMS
U 1puOOPOB, METOJIOB, TUIIOTE3, PE3YAbTATHl U UX UHTEPIPETALHNS, JOCTOBEPHOCTD —
pOBEpKa MOBTOPaMU, BbIBOJIbI; 0—5 Oasios.

2.4. MeTonuueckue MaTepuabl

Jiist 00yJaromuxcst o TaHHOW MPOorpaMMe UCTIONB3YeTCs: IeMOHCTPAIMOHHBIN
MaTepual (mpe3eHTaINH), AIIEKTPOHHBIE oOpa3oBaTeIbHbIC pecypchl
https://stepik.org/course/549/ (BBemenne B  MOJIEKYJSIpHYIO  OHOJIOTHIO U
oumomenuiuny), https://stepik.org/course/401/(Heiiponnbie cetu) U np., a TaKxe
pa3gaToOvYHbBIN MaTeprall U HarjIsTHbIE TIOCOOHS.
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celbCcKOXO3diicTBeHHass akajgemusa. Kadeapa MukpoOuonoruu, BUPYCOJIOTHH,
3IIHA300TOJIOTUH u BETEPUHAPHO-CAHUTAPHOU JKCIIEPTU3BI, 2003 I.

http://www.studfiles.ru/preview/1152683/
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Hpunoxenue Ne 1

IIpaBuia BbIOOpa TeMbI IPOEKTA

CnocoObl  JOCTHXKEHUs IleJied HAuYMHAIOIMKMMM HMCCIEIOBAaTENsIMU BO MHOIOM
3aBUCST OT BbIOpaHHOM TeMbl. Heo6XoanMMo NOMOYb JETSIM HalTH BO3MOXKHbBIE TYTH,
BEJylME K JOCTH)KEHHMIO II€JIM, BBIJACIUTh OOIICNPUHATHIE, OOLIEU3BECTHBIE U
HECTaHJApTHBIE, aJbTEPHATUBHbBIC; ClIeNaTh BBIOOpP, OLEHUB 3(HPEKTUBHOCTH
Ka)k0ro crocooa.

IlpaBuno 1. Tema pgomkHa OBITh HWHTEpECHa peOCHKY, YBIEYb  €rO.
Uccnenoratenbckas padora 3pdekTUBHA TOJBKO Ha JTOOPOBOJIBHOW OCHOBE. Tema,
HaBsI3aHHAs YYCHHUKY, KaKOW Obl Ba)XKHOW OHA HE KaszaJlach IPEToJIaBaTeNi0, HE JacT
T0JKHOTO 3 dhexTa.

IIpaBuio 2. Tema qoiKHA OBITH BHITIOJTHUMA, PEIICHUE €€ JIOJDKHO OBITh TOJIE3HO
ydyacTHHKaM wuccienoBanus. HaTtonkHyTe pebOeHka Ha Ty HUACK, B KOTOPOW OH
MaKCHMAaJIbHO peain3yeTcs KaK UCCIeI0BaTeb, PACKPOET JyUIIUE CTOPOHBI CBOETO
MHTEIJIEKTA, MOJYyYUT HOBBIE TMOJIE3HBIC 3HAHUS, YMEHUS U HaBBIKU, — CIIOKHAs, HO
HeoOxouMas 3a7ada Jisl Tearora.

IpaBuiao 3. Tema gomkHa OBITH OPUTHHAIBHOW C 3JIEMEHTAMU HEOKHUJAHHOCTH,
HEOObIYHOCTH. OPUTHHAIBHOCTD CIEAYeT MOHUMATh KaK CITIOCOOHOCTh HECTAaHAAPTHO
CMOTpETh Ha TPAUIUOHHBIC TIPEMETHI U SABJICHHUS.

IIpaBuio 4. Tema pomkHa OBITH Takoi, 4TOOBI paboTa Moryia OBITH BBIMOJHEHA
OTHOCUTENBHO OBbICTpO. CHOCOOHOCTH JIONTO KOHIICHTPUPOBATH COOCTBEHHOE
BHUMAaHHE HAa OJTHOM OOBEKTE, T. €. JOJTOBPEMEHHO, IEJIeYCTPEMIICHHO paboTaTh B
OJIHOM HAIPaBJICHUH, Y IIKOJbHUKA OTPAHHUYCHHA.

IpaBuiao 5. Tema pgomwkHa OBITH AocTynmHOW. OHa JOJDKHA COOTBETCTBOBATH
BO3PAaCTHBIM OCOOEHHOCTSIM JeTell. OTO KacaeTcsi HE TOJIbKO BBIOOpAa TEMBI
MCCJIeIOBaHUs, HO U (OPMYIUPOBKU U 0TOOpa MaTepuana s ee pemenus. OnHa u
Ta K€ MpobJIeMa MOXKET PeIIaThCsl pa3HBIMH BO3PACTHBIMH T'PYIIAMU Ha Pa3IUYHBIX
sTanax ooy4yeHusl.

IIpaBuiao 6. Coderanuwe >XelaHWMM W BO3MOXKHOCTEH. BpiOmpas Temy, memaror
JIOJKEH y4eCTh HaIu4uue TPeOyeMBIX CPEICTB M MATEpUAJIOB — HMCCIIEIOBATEIIbCKOM
6a3pl. Ee oTcyTcTBHE, HEBO3MOXXHOCTH COOpaTh HEOOXOJUMBIC JTaHHBIE OOBIYHO
MPUBOJAT K MOBEPXHOCTHOMY PEIICHHUIO, TOPOXKAAIOT "mycTocnoBue". OT0 mMemaer
Pa3BUTHIO  KPUTUYECKOTO  MBINIUICHWS, OCHOBAaHHOTO HAa  JIOKAa3aTEIHbHOM
WCCJICTIOBAaHUN U HAJIC)KHBIX 3HAHUSX.

IIpaBuio 7. C BEIOOPOM TEMBI HE CTOUT 3aTSATMBATh. BONBIIMHCTBO y4YalIUXCAd HE
UMEIOT TOCTOSIHHBIX MPHUCTPACTUN, WX WHTEPECHl CUTyaTWBHBI. [lo3TOMY, BRIOHMpas
TeMy, JE€HCTBOBATh CleAyeT ObICTPO, MOKAa UHTEPEC HE yrac.
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IIpuMepsl TEM NPOEKTOB

Menuuunna. @apManeBTu4ecKas NPOMBIIIIEHHOCTD

1. IlepcnieKTUBBI UCMOIB30BaHUS T€HHO-MOAU(PUIIUPOBAHHBIX OPTAHU3MOB ISl HYXK]T
TPAHCIUIAHTOJIOTUH

2. Cuctemsl JIHK-auarHoCTUKH.

3. MeauKo-TeHETUYECKOE KOHCYJIbTUPOBAHUE

4. Metonpl TEHHOM WHKEHEpUU. [IpOM3BOACTBO BUTAMUHOB, aMHHOKHUCIIOT,
AHTUOMOTHUKOB.

5. PasButne mpou3BOJCTBa OWoONpenapaToB s JHATHOCTUKH, JICYCHUS U
NpOo(HUIAKTUKY COLMAIBHO 3HAYMMBIX 3a00eBanuil B Poccuu u 3a pyGexom.

6. Co3naHue TEOPETUUECKUX OCHOB OSTHO- U AHTPOINOTEHETUKU Kak 0a3bl s
pa3pabOTKU HOBBIX METOJIOB JUATHOCTHKHU M JICUCHHUSI, COXpaHEHHUs TeHO(DOH/IA.

7. I'ennasa tepanud. CoMatnyeckasi FT€HHas Tepanus. 3apo/iblleBasi TeHHasl Teparnusi.
8. Pa3MHOKeHUe JeKapCTBEHHBIX PACTEeHHUH 1nvitro

[InmeBas mpoMBINIIEHHOCTh. CenbCKOE XO3SMCTBO

9. I'enHo-MOAMUIIMPOBAHHBIC OPTAHU3MBI B HAIIICH KU3HH.

10. buonorudeckue 106aBKM B MUIIEBOMU MPOMBIITIIICHHOCTH.

11. CoBpemMeHHbIE OMOTEXHOJOTUH B CEITLCKOM XO3SMCTBE.

12. Co3naHue 1 UCIIOJIb30BaHNE OMOIIECTUIINIOB.

13. OcoGeHHOoCTH TPOU3BOJICTBA OMOTYMYCA.

14. CoBpeMeHHbIE AaCHEKThl HWHXEHEPHOW HSH3MMOJIOTUM M TEPCIEKTUBHI €€
UCITOJIb30BAHMUSL.

15. TpaHcreHHble pacTeHUsT M KUBOTHbIC. lIUTaTenbHbIE Cpelbl U PEKUMBI
BBIPAIIMBAHUS.

16. IIpou3BOACTBO KOPMOBOIO U MHINEBOro Oelka Ha OCHOBE OWOKOHBEPCUU
PaCTUTEIBHOIO ChIPBSL.

17. Pa3paboTka W BHEIPEHHE HKOJIOTHYECKH YHUCTOM CHCTEMBI OHOJOTHYECKOTO
3eMIIEAEIIHSL.

buorexHonoruu B 3k0a0run. OXpaHa OKpyKaroliel cpesibl

1. bBuorexHOMOTMH U PEIICHUE IKOIOTUUECKHUX MPOOIIEM.

2. Ucnonb3oBanne OMOTEXHOJIOTHH MPU MOHUTOPUHTE OKPYIKAIOIIEH CPEIbI.

3. OuucTKa BOJBI C TOMOIIBIO OMOTEXHOJIOTUH.

4. Vcnonb30BaHUWE OTXOJOB CEJIBCKOIO XO3SUCTBA MJI PEHICHUS IKOJIOTUYECKHUX
mpooIeMm.

5. bruonorndeckass O4MCTKa TBEPBIX OTXOI0B.

6. Posib OMOTEXHOIOTHY B 3aIIUTE U 03J0POBJICHUH OUOCHEPHI.

7. DKonoruyeckue npooaeMbl, HOPOKAAEMbIE TPAHCTEHHBIMU OpPTraHU3MaMH.

8. Kpnocoxpanenne reHodoH/1a )KUBOTHBIX U PACTCHUI.

9. buoTexHonoruu B pemieHuu npodieM 0MoOe30MacHOCTH

10. CoxpaHeHre W pallMOHAJbHOE HCMOJIb30BAHUE T€HETHYECKUX PECYpPCOB Kak
OCHOBBI pPa3BUTHSI OMOTEXHOJIOTHUH.

11. Co3nanue 6a3 JaHHBIX U METOJOB MOHMTOPUHIA U YCTPAHEHHS] OMOJIOTUYECKHUX
YIpO3 SKOCUCTEMaM

Ouepreruka. Kocmoc. buonndbopmartuka

1. KocmMuueckasi OMOTEXHOIOTHS.
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2. BHOTEeXHOJIOTMH B SHEPIETHKE.

3. IlepcrieKTUBBI BKIIOYEHUS OMOATaHOJA M OMOIM3ENs B CTPYKTYPY TOIUIMBHOIO
OaslaHca CTpaHbl

4. BHeapeHre HOBEHIINX JOCTHXKEHUI B cpepe TeHOMUKH U OMOMH(POPMATUKH.

5. Co3nmanne MaTeMaTHYECKHX MOJEIEN >KMUBOM KIETKH M UX HCIOJIL30BAaHHUE IS
pelIeHMs NPUKIIAIHBIX 3a/1a4

OTHYECKHUE aCTIEKTHI

1. OTnyeckue aceKThl KIOHUPOBAHUS OPraHU3MOB.

2. IIpoGnema ucnosib30BaHUsl TeHETUYECKOW HH(pOpMaLUK.

3. IlpobGiema kKOMMepUMAIU3AIUA OO0JACTH TPUMEHEHUS] TEHHBIX TEXHOJIOTUH U
HCII0JIb30BaHUS TeHETUUECKOW HH(popManuu

HeiipoOuonorus u ¢pusnomnorus

1. HccnenoBanue wusmMeHeHuUd B paboTe cepana mnoja AeicTBueM (usmdyeckoi
Harpy3KH.

2. MHccnenoBaHue 3aBHCHUMOCTH IapaMETPOB BJIEKTPOMHUOTPAMMBI  OT CHJIBI U
CKOPOCTH COKPAILIEHHS MBIILIIIBI.

3. OnpezeneHre BpEMEHU MPOXOXKIACHUSI HEPBHOTO MMITYJIbCa Yepe3 pedIeKTOpHYIo
YTy U peaklliy Ha BHEIIHUE CTUMYJIbI.

4. OnpeneneHue BpEMEHU PeaKkilii BPEMEHHOTO pa3pelieHus Pa3IMUHbIX CEHCOPHBIX
CUCTEM.

5. BnusHue paznUYHBIX CBETOBBIX M 3BYKOBBIX CTUMYJIOB Ha PUTMBI
JIEKTPO3HLE(aTOrPaMMBI.
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