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I. IHossicHUTEIBLHAA 3aANINCKA

Cerp AeTCKHX TEXHONApKOB “KBaHTOpMyM™ HampaBiieHa Ha BO3POKICHHE
PECTUXKA UHXKCHEPHBIX U HAYUHBIX MPOoQeccuii, MOJAroTOBKY KaJpoBOro pe3epBa
IUTSL pa3IUYHBIX OTpacieil npoMsinieHHocTH Poccnn.

[TpoexTHas TpaekTopusi «bnokBaHTyMa» HampaBlieHa Ha (GOPMHUPOBAHUE Y
oOydJarommxcss MPEACTaBICHU ¥  MPAKTHUYECKUX HAaBBIKOB B 00JacTH
OMOJOTUYECKUX HayK, (OpPMHUpPOBAHUE Y OOyYaromuxcs MpodhecCHuOHAIBHOTO
WHTEpeca K JaHHOMY HampaBieHuto. OOydenune B ‘“buoxkBaHTyme” TO3BOJISIET
pacIIMPUTh MIPEACTABICHHE 00 YPOBHE M HAIPABJICHUSX COBPEMEHHON OHMOJIOTHH,
e€ MeToJlaX U aKTyaJIbHbIX HAIPABICHUAX UCCICTOBAHUM.

[ToMHUMO 3TOr0, TEXHOMAPK CTABUT CBOEH LIENbIO PA3BUTHUE HAMPEIMETHBIX
HaBBIKOB U YMEHUH y oOyuaromnuxcs. Cpe HUX MOXKHO BBIACIHUTH 3 KIIFOUEBBIX:
KpEaTUBHOE MBIIIUICHUE, yMEHUE paboTaTh B KOMAaHJE, CaMOMOTHUBAIUA. OTHU
HaBBIKM  SBJSIIOTCST  YHUBEPCAJbHBIMM M BaXXHBI JUII  BCEX  OTpaciei
IPOMBIIIJIEHHOCTH.

HanpaBjieHHOCTH NPOIrpPaMMBbI - ECTECTBEHHOHAYYHas!.

AKTYaJIbHOCTH NMPOrpaMMabl. [Iporpamma HalpaBJICHA Ha
npoeCCHOHATBLHYI0 OpPHUEHTAIMI0 O0ydYarIuxcsi B cdepe TEXHUUECKUX U
OMONOTMYECKUX crenualibHOCTel. B ocHOBE 00pa3oBaTebHOTO IMpoliecca JSKUT
UTEPATHUBHOCTh, MPOCKTHBIM MOAXO0J M KOMaHIHas paboTa. DTO TMO3BOJISET, C
OJTHOM CTOPOHBI, YIITYOUTh U PACIIUPUTH MOIYICHHBIC O0YJaIOIIMMUCS Ha YPOKax
3HaHWS B oOmactm Owosiormu. B pamMkax mporpamMmbl  MPEANOIaraeTcs
WCIIOJIb30BaHUE HAOJIONIEHUS] M DKCIIEPUMEHTA - OCHOBHBIX METOJ0B Hayku. C
JIpYroil  CTOpPOHBI, pa3pabaThiBas MPOEKT, oOOydaroumecss MPUOOPETAOT
HaJIIPEIMETHBIE YMEHHS: CIIOCOOHOCTh aHAIM3UPOBATh HMHGOpPMALUIO U
MIPUHUMATh COBMECTHBIE pEIeHUs, pa30uBaTh CIOXKHYIO 3a7ady Ha IMOJ3aJauyd U
JNOCTUTaTh T[OCTABJIEHHOM 1eld. TakoW COBOKYIHBIM MOAXOJ  IO3BOJIUT
oOy4aronMMHUCsT ObITh KOHKYPEHTOCIOCOOHBIMM Ha PBIHKE TpyJa. OTUM
ONpENEIAETCS aKTyaJbHOCTh U HOBU3HA MMPOTPAMMBI.

[Tporpamma pazpadortana B coorBeTcTBuU ¢ @3 PD ot 29.12. 2012r. Ne 273-
@3, pacnopsokenue IIpaBurensctBa PO ot 29.05.2015 1. Ne996-p r «Crparerus
pa3Butusa BocnuTtanus B PO na nepuon no 2025 rogay», npukazoM MUHHCTEPCTBA
obOpazoBanuu u Hayku P® ot 29.08.2013r. Ne 1008 «O06 yrBepxknenun [lopsiaka
OpraHu3aliid W  OCYIIECTBICHUS  OOpa3oBaTEJbHOM  JEATEIbHOCTH IO
JOTIOJIHUTEIIbHBIM 00111e00pa30BaTeIbHBIM nporpaMmmam, [Mucemom
Munobpunayku Poccun ot 25.07.2016 Ne  09-1790 «PekoMeHnauuu 10
COBEPIIICHCTBOBAHUIO JIOMOJTHUTEIBHBIX 00pa30BaTENIbHBIX MPOTPAMM, CO3aHUIO
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JNETCKUX TEXHONApKOB, LIEHTPOB MOJIOAECKHOIO MHHOBALlMOHHOTO TBOPYECTBA U
BHEJIPEHUIO MHBIX ()OPM TOJArOTOBKM JETEH W MOJOJEKH IO IporpaMmmam
WHXEHEPHOW HANpaBIEHHOCTW», MOCTaHOBJIEHHEM [J1aBHOrO rocyJaapCTBEHHOTO
canutapHoro Bpada P® ot 04.07.2014 Ne4l o6 yrBepxknenun CAHIINH
2.4.4.3172-14 «CaHUTapHO-3MIUIEMHUOJIOTHUECKIE TpeOOBaHUSI K YCTPOMCTBY,
COJICP’KAaHUIO M OpraHMU3allMM peXuMa paboThl 00pa30BaTENbHBIX OpraHU3alHil
JOTIOJIHUTENBHOTO 00pa30BaHUsl 1€TE.

Meas mporpaMmmbl -  CO3JAaHHME  YCJIOBUW  JUIA  Pa3BUTUSA  HAy4HO-
MCCJIEI0BATEILCKOTO U TBOPYECKOTO MOTEHIIMANIA O0YYAIOIIETOCs Yepe3 U3yUCHHE
OCHOB IITUTOJIOTHUHU.

3amaum nporpamMmsl

Obyuarowue:

1. Pasgutnie 1NO3HABAaTENBHOIO HMHTEpPECA K  E€CTECTBEHHOHAYYHBIM W
TEXHUYECKUM JTUCHUTUIMHAM.

2. dopMmupoBaHUE TPEACTABICHUSI O  KOHIICMIIMU KIJIETOYHOTO CTPOCHUS,
OCHOBHBIX KJIETOYHBIX CTPYKTYp ¥ MEXaHU3MOB TMPOTEKAHUS TMPOIIECCOB
KUZHEAECATEIbHOCTU B KIIETKE.

3. dopMupoBaHUE HABBIKOB PaOOTHI ¢ 1a00PATOPHBIM 000PYAOBAHUEM.

4. dopMupoBaHUE HABBIKOB Pa0OTHI € 1a00PATOPHBIM 000PYAOBAHUEM.

5. ®opMHUpPOBAHUE YMEHHUH MPOBEICHUS TOYHBIX U3MEPEHUHN U aJIEKBATHOW OIICHKHU
MOJIyYEHHBIX PE3yJIbTaTOB.

6. Pa3Butne ymenuii paboThl ¢ pa3InYHBIMU UCTOYHUKAMU HH(POPMAIIIH;
Pa3zsusarowue:
1. Pasgutnie 1nO3HABaTENBHOIO HMHTEpPECA K  E€CTECTBEHHOHAYYHBIM W

TCXHUYCCKHUM OJUCHUIIIIMHAM.

2. Pa3Butue HCCJIICAOBATCIBCKUX Ka4CCTB: Ha6J'IIOI[aTCJ'IBHOCTI/I, YMCEHHIO
aHaJIM3UpPOBaTh, CPaBHHUBATh, CUCTCMATH3UPOBATH I/IH(l)OpMaIII/II-O, CTaBHUTh IICJIN U
JOCTUI'aTh HUX.

3. PasButre =~ yMeHWH ~ KpUTHYECKH  OCMBICIIMBATh,  AHAIU3UPOBATH
UHGOpPMAITHIO.

4. Pa3BuTne yMeHuii TUTaHMPOBATH COOCTBEHHYIO JESTENbHOCTh, pa3OMBAThH
CJIOXHYIO 337]a4y Ha M0/13a/1a4u; MPE3EHTOBATh PE3yIbTaThl paboT.

5. Pa3BuTHE KOMMYHUKATUBHBIX HABBIKOB JTUYHOCTH.

Bocnumamenvhvie:

1. dopMUpoBaHUE M 3aKPEIUICHWE 3MOIMOHAIBHO-TIO3UTUBHOW YCTAaHOBKHU B

OLICHKE COOCTBEHHBIX BO3MOKHOCTEN U BOBMOXHOCTEH JIPYTHUX.



2. Coznanue ycnoBuit st npodecCuoHanbHON OpUEHTAlMU 00y4YaronIuxcsi B
chepe ecTeCTBEHHBIX HAaYK.

3. dopmupoBaHue KyJIbTYpbl OOLIEHUS U TTOBEJICHUS B COLIUYME MOCPEACTBOM
AKTUBHOTO BKJIIOYEHUSI 00yYaroUIerocs B KOMaHaHyI0 padoTy.

OTiinunTeIbHBbIE 0COOEHHOCTH MPOTPAMMBI.

OTnuuuTenbHas 0COOEHHOCTh JaHHOM MPOrpaMMbl 3aKJIFOYAETCS] B TOM, YTO
OHa pealu3yercsi B JIOTMKE IPOEKTHO-UCCIIEI0BATEIbCKOW  JIEATEIBHOCTH
oOyuaroiuxcs. 1o pabora B KomMaHae, 0ohopMIIeHHE WA MPOEKTa, IPEe3eHTALUS
U 9KCIIEpTU3a MOIYUYCHHBIX PEe3yJIbTaTOB. Kpome Toro, nzyuenue LUTOIOTUN
MPEIoiaraeéT OCBOCHUE PA3IUYHBIX METOJUK H3YUYCHHS KIETKH, CIOIa BXOIUT
paboTa Ha OMOJOTUYECKUX M CTEPEOCKOMMYECKHX MHMKPOCKOIOB, M3TOTOBIICHHE
MuKpogoTorpaduii, pabota ¢ MUKPOTOMOM.

PazpaboTka u peanuzamnusi NPOTrpaMMbl OCYIIECTBISIETCS C  y4ETOM
cienyromux 0a30BbIX IPUHIIMIIOB:
- HWHTEpeC 00yUYarInXcs;
- MHHOBAIIMOHHOCTH;
- JOCTYITHOCTH M IEMOKPATUYHOCTb;
- Ka4yeCcTBO;
- HAY4YHOCTb.

YpoBenb nporpammsbl (MoayJis): Jluaus 0-1 - BBOJHBIN MOYJIb

Bo3pacTt o0yuaomuxcs, y4acTBYIOIIUX B PeaJu3allMi MPOrpaMmbl (MOIYJIs1):
12-18 ner.

Cpok peanu3anuu nporpaMmmsl (MoayJis): 3 Mecsua

O0bem nporpamMmmbl (MoayJist): 72 daca

Pesxkum 3aHsATHI: 2 pa3a B HEAEIIO MO 3 aKaJIEMUYECKUX Yaca.

@opMbl OpraHu3alvu y4yeOHOIl [eATeJbHOCTH: WHAUBUIyaJIbHAs, MapHas,
rpyImnoBas.

KosnvecTBo 00yuaromuxcs B rpymnie: 12 4yenoBex.

IIporno3upyembie pe3yabTaThl U CIOCOOBI MX POBEPKH

Jluunocmmuowie pe3yiomamol:

1. kpuTHUYECKOE OTHOILIEHUE K HH(POpMAILIMU U U30MPATEIbHOCTD €&
BOCIIPUATHS;

2. pa3BUTHE CaMOCTOSATEIBbHOCTH CYXIACHUMI, HE3aBUCHUMOCTH U
HECTaHIapTHOCTU MBILUICHUS;



3.

4.

5.

(dopmHpoBaHre MPOPECCHOHATBHOIO CAMOOIIPEEICHHM S, O3HAKOMIICHHE C
MUpOM Tipodeccuil, CBI3aHHBIX ¢ OUOJIOTHEH;

(dbopMHpOBaHKE OCO3HAHHOTO, YBAKUTEIBLHOTO U 100POKENATEILHOTO
OTHOIIICHHS K IPYrOMY YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHUIO, KYJIbTYD;
(hopmMupoBaHUE KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIIEHUU U
COTPYJIHHMYECTBE CO CBEPCTHUKAMHU.

Memanpeomemmnule pezyromamal:

Pecynamuenvie ynusepcanvuvie yueonvie 0eticmausi:

1.
2.

yMEHUE IPUHUMATh U COXPAHATh YUeOHYIO 3a7a4y;

YMCHHUC IUIAHHUPOBATh IIOCJICAOBATCIBHOCTL IOAroB  ajJropurMa Aajiia
JOCTHIXKCHMUS LCIIH,

yMEHHUE CTaBUTh 1eJb (CO3/IaHHE€ TBOPUYECKOW palOoThl), IJIAHUPOBATH
JNOCTHYKEHUE ITOU LIEIIH;

YMEHHE OCYLIECTBIIATh UTOTOBBIM U MTOIIArOBBIM KOHTPOJIb 10 PE3YIbTATY;
CHOCOOHOCTbH aJIeKBATHO BOCTIPUHUMATDH OILIEHKY YUHUTENS U CBEPCTHUKOB;
YMEHHE pa3ianydaTh COc00 U pe3ybTaT IeHCTBUS;

YMCHHE BHOCUTh KOPPEKTHBBI B JICHCTBUS B CiIydae pPacXOXKICHHS
pe3ynbTaTa pelIeHUs 3aJaud Ha OCHOBE €€ OICHKM W ydera Xapakrepa
CIIeJIaHHBIX OIIHOOK;

YMCHHUC B COTPYAHHUYCCTBC CTABUTh HOBLIC y‘le6HBIC 3aJa4U,

CHOCOOHOCTh ~ MPOSIBJISTH [MO3HABATENbHYIO WHULMATUBY B Y4E€OHOM
COTPYAHUYECTBE;

10. ymeHnue ocBamBaTh CIOCOOBI pEIICHUs MPOOJIEM TBOPUYECKOTO XapakTepa B

JKU3HCHHBIX CUTyalluAX,

11. ymeHue olleHMBATHh MOJYYAIOIINIICS TBOPUYECKUN MPOIYKT U COOTHOCHUTH

€ro ¢ M3Ha4YaJIbHbIM 3aMbICJIOM, BBIIIOJIHATH I1O HeOGXOI[I/IMOCTI/I KOPpPCKIUHU

1100 MPoAyKTa, TNOO 3aMbICIA.

Ilo3nasamenvhvle yHusepcaibHvie yueonvie 0eticmeusl:



. YMeHHE paboTaTh C Pa3HbIMM MCTOYHUKAMU OMOIOTHYECKOW MH(MOpMAIIMU:

TEKCTe y4eOHMKa, Hay4YHO-NOMYJSPHOW JHUTEepaTrype, OHOJOTHMYECKHUX
CJIOBapsX U CIPABOYHUKAX;

YMCHHC HCIIOJB30BATL CPCACTBA I/IH(I)OpMaHI/IOHHBIX N KOMMYHUKAIITMOHHBIX
TEXHOJIOT U A1 pCHICHHUA KOMMYHUKATHUBHBIX, II03HABATCIIBHBIX H
TBOPUYCCKUX 3a/1av;

. YMEHHE OpUCHTHUPOBATHLCS B PA3HOOOpA3HH CIIOCOOOB pEIICHUS 3a/1a4;

yMEHUE TPOBOJUTH CPABHEHUE, KIACCU(PUKAIIMIO TI0 33JaHHBIM KPUTEPHUSIM;

YMEHHE CTPOUTH JIOTMUECKHE pACCYyXJCHHS B (opMe CBSI3U MPOCTHIX
CyXXJIeHUI 00 0OBEKTE.

Ilpeomemmnuwie pe3yromamul:

B pe3ynbTaTe 0cBOEHHUS MPOrpaMMsbl (MOYJIs1) OOyYarOIIUECs JOKHbBI 3HAMb.

1.
2.

8.
9.

npaBuia 0e30macHoi paboThl B OMOJIOTHYECKOM TaO0paTOpUu;

CIOCOOBI TJIAHUPOBAHUS NEATENbHOCTH, pa3OMeHus 3a/Jad Ha MOJ3aJayH,
pacnpeneneHus pojieil B paboyeil rpymnre;

CUCTEMY HAy4HBIX 3HAaHUM O >XMBOM NPUPOAE U 3aKOHOMEPHOCTAX €€
pa3BUTHS 111 GOPMUPOBAHUSL COBPEMEHHBIX MPECTABICHUN O €CTECTBEHHO
- HAY4YHOU KapTUHE MUpAa;

MpEACTaBICHUsI O OHMOJIOTMYECKUX OOBEKTax, MpoIleccax, SBICHUSIX,
3aKOHOMEPHOCTSX, 00 OCHOBHBIX OMOJIOTHUECKUX TEOPUSIX;

MOHATUIHBIN anmapat OMOJIOTUH;

OCHOBHBIE THUITBI OMOMOJIEKYJI KJIETKH, UX CTPOCHHUE, CBOMCTBA, (DYHKIIUU U
JIOKJIN3ALUIO B KIIETKE;

MeMOpaHHbBIE MTPOLIECCHI U MOJICKYJISIPHBIC MEXaHU3MbI KU3HEIEATEIbHOCTH;
0COOCHHOCTH pabOThI C OUOJIOTUUECKUMH O0BEKTaAMU;

0COOEHHOCTH padOTHI C KYJIbTYPOU KIIETOK;

10. MmeToauku it aHamm3a MOPGOIOTHIECKUX, (DU3UOIOTHUECKUX W3MEHEHUHN

OMOJIOTHYECKOT0 OOBEKTA;

11. MexaHU3MBI BIUSHHS BHEITHUX (1)aKTOpOB Ha ) XU3HCOACATCIBbHOCTD KIICTKH.



B pe3ynbraTe 0cBOEHMS IPOrpaMMbl 00y4YarOIUECs TOJKHBI yMemb:

l.

COCTaBUTh IUIaH TPOEKTa, BKJIIOYas: BHIOOP TEMBI; aHAINA3 TMPEIMETHOM
oOnacTu; pa30oueHne 3aa49M Ha MO3aJa4H

UCIIOJIb30BaTh (DyHIaMEHTaIbHbIe OUOJIOTHYECKUE MPEACTABICHUS B cdepe
HAyYHOU JCSATEIBHOCTH ISl TOCTAHOBKH U PEIICHUS HOBBIX 3a]1a4;

IMPUMCHATDH MCTOANYCCKUC OCHOBBI BBIITOJIHCHU L J'Ia60paT0pHBIX
OMOJIOrNYECKUX HCCHGHOBaHHﬁ;

MCII0JIb30BaTh COBPEMEHHYIO anmnaparypy;

MOATOTOBUTH OTYET O NPOJAECIAHHOW padoTe; MyOJIMYHO BBICTYNHTH C
JOKJIAJIOM;

B pesynbpTaTe ocBOoeHUS MpOrpaMMBbl (MOTYJIsT) 00yYaronuecs: JOIHKHBI 81d0emb.

l.

COBPEMCHHBIMHU AKCIIEPUMCHTAJILHBIMU METOIaMU paboThI c
OMOJOTHYECKUMH 00BEKTaMU;

OCHOBHBIMU  Me€TOJaMu  00paboTku uH(OpManuu, TOJYYEHHOH B
AKCIIEPUMEHTAIILHOMN paboTe ¢ OMOIOTUYECKUMH O0BEKTAMH.

(I)OpMLI MoABECACHNA HTOIoB peajin3alun HOHOJ]HHTCJILHOﬁ BBOAHOI'O

MOIYJIHA: IINTY, KOH(bCpCHIII/IH, 3aluTa IMpocCKTa.

I1. Y4eOHO-TeMATHYECCKUH IJIaH

KosnuecTBo yacoB dopma
Nem/m | HasBanue pasjena aTTecTaluu
Teopus | [Ipaktuka | Beero
KOHTPOJIS
Brenenue. Bxongnoe
3HAKOMCTBO C TECTUPOBAHUE
1 nabopatopuen. 2 1 3
Texnuka
0€30MacHOCTH.
) IIpoekTHbII 3 9 12 3ammuTa IpoeKTa
MEHEJIKMEHT
Keric “buonorus B 3ammuTa IpoeKTa
3 CTHJIE clienail cam”™ 4 8 12 (MHKpOCKON
CBOMMHU PYKaMH)
4 Keiic “Kro 3a 4 8 12 [IpeseHTanus




TJIABHOTO WJIU MTOUCK
JKU3HU Ha APYTUX
mianerax’”’

Keiic “Kak ycTtpoeHa

3anmra npoeKTa

KJIeTKa” (MuHU-
5 2 13 15 HCCIIEIOBAHUE
W/AIIA MOJIEITh
KJIETKH)
[Tpouecchr 3amura npoexTa
6 JKU3HEIESITETbHOCTH 9 3 12 (MuHU-
B KJIETKaxX UCCJICJIOBAHUE)
7 [IpoekTHas pabota | 5 6 3anuTa NpoeKTa
Hrorosas [Ipe3enTamnus
8 KOH(EepeHITUs 6 6 pe3yJIbTaTOB 1O
uTOoraM paboThI
HZOF 25 47 72




KaJsiennapuplii yueOHblil rpaduk

Ne | Mecsin Yucao Bpemsi dopma Yacos Tema MecTo npoBeaeHust dopma
n/n NpOBeIeH! 3aHATHUSA 3aHATHUSA KOHTPOJIA
b}
3aHATHSA
1 | Okts6ps | 1 rp. 02.10.17 | 17:30-20:05 | Pacckaz/Oecena 3 Baenenue. 3HaKOMCTBO C I'AY 10 MO «MOILJIO Bxomuoe
2 rp. 03.10.17 naboparopueil. TexHuka «Jlanmangus», ka6.119 TECTUPOBaHUE
0€30MacHOCTH
2.1 | Okts6pn 1 rp. 17:30-20:05 Paccka3s/ 3 TF'AYJ10 MO «MOLIJ1O
04.10.17 2 MO3TOBOM LITYpPM Crapran. Pazpabotka ugen | «Jlammannus», ka6.119
Ip. 111 Ou3Heca
05.10.17
2.2 | OxTs6pn 1 rp. 17:30-20:05 [IpakTnueckoe 3 rAYJ10 MO «MOLIAO | IlpencraBnenue
10.1 A1 MVP
09.10.17 3aHITHE Paspaborka MVP «Jlanmmangusay», ka6.119 Vv
2rp.
10.10.17
2.3 | Okts10pb I rp. 17:30-20:05 [IpakTnueckoe 3 IrAYJ10 MO «MOLLAO | IIpencraBienue
11.10.17 2 3aHITHE «Jlammmaggusay», ka6.119 JIEHINHTa
p. Jlennuur: pazpaboTka
12.10.17
2.4 | OxTa6pn 1 rp. 17:30-20:05 [Tuta 3 IF'AYJIO MO «MOIJIO | 3amura mpoekta
16.10.17 2 Customer Development. «Jlanmangus», ka6.119
Ip. [Ipe3enTanus npoeKkToB
17.10.17
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3.1 | OxTsa6pn 1 rp. 17:30-20:05 Jlexmsa/0Oecena I'AYJ10 MO «MOILJIO
18.10.17 2 «Jlammangusay», ka6.119
MeToab! IUTOJIOT U
p.
19.10.17
3.2 | OkTsa6pn 1 rp. 17:30-20:05 Jlexums/ . IF'AYJ10 MO «MOLIJI0
’ 23. 10?7 2 IIpaKTU4YeCKast Miipocron: yerpofictso «Jlammanausy, ka6.119
p. paGora MHUKPOCKOIIa, UCTOPUS
24.10.17 COSHarI
3.3 | OxTsa6pn 1 rp. 17:30-20:05 [IpakTruueckas I'AYJ10 MO «MOIIJO
25.10.17 pabora «Jlarmmangusay», ka6.119
Pabota Hax npoexTom
2rp.
26.10.17
3.4 | Okts06pn 1 rp. 17:30-20:05 [Muty IFAYJ10 MO «MOLIIO | 3ammra npoekta
30.10.11 2 ITpe3zenTtanus nomyuyenHoro | «Jlammangus» , ka6.119
rp. pe3yibTaTa
31.10.17
4.1. | Hos6pn 1 rp. 17:30-20:05 Pacckas/ IF'AYJ10 MO «MOLIJIO
01.11.17 2 JTUCKYCCHS AcTtpobuomnorus. «Jlarmmangusay», ka6.119
Ip. Onpenenenue KU3HU
02.11.17
4.2 | Hos6pb 1 rp. 17:30-20:05 Becena/ Xumus knetkd. Yraesonasl. | TAYIO MO «MOLZIO | Ortuer o pabote
06.11.17 2 MpaKkTH4YeCKast JInnmu el «Jlammmanggusa», ka0.119
rp. pabora
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07.11.17

4.3 | Hos6pb 1 rp. 17:30-20:05 becena/ benku. Hyknennosbie rAYJ10 MO «MOLIIO | Ortuer o pabote
08.11.17 2 MpaKkTU4YeCcKast KUCJIOThl. DEPMEHTHI. «Jlammmanausy, ka6.119
Ip. pabota
09.11.17
4.4 | Hos6ps 1 rp. 17:30-20:05 Huckyccus [Ipesentanus nonydenusix | FAY 0O MO «MOILIO [Ipesenrtanus
13.11.17 2 pe3yJIbTaToOB «Jlammmangusy , ka6.119
rp.
14.11.17
5.1 | Hos6ps I rp. 17:30-20:05 becena Knerka xak crpykrypao- | 'TAY/10 MO «MOLLIO
15.11.17 2 ¢dbyukuuoHanpHas equnauna | «Jlammanausy, ka6.119
rp. BCETr0 )KMBOT'O
16.11.17
5.2 | Hos6ps 1 rp. 17:30-20:05 Cemunap KommapTMeHThI KIIeTKHU: TF'AYJ10 MO «MOLIJ1O Jlokman
20.11.17 2 cTpoeHue u PyHKIIN «Jlammangusy, ka6.119
p.
21.11.17
5.3 | Hos6ps 1 rp. 17:30-20:05 IIpakTnueckas PaGota Hag npoekToM Ir'AYJ10 MO «MOLIJO
22.11.17 2 pabora/ urpa «Jlarmmmanausy, ka6.119
rp.
23.11.17
5.4 | HosOps 1 rp. 17:30-20:05 Kondepenuus [Ipe3enTtanus npoekra IFAYJ10 MO «MOLIIO | 3amura npoekta
27.11.17 2 «Jlamangusay», ka6.119
rp.
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28.11.17

5.5 | Hos6ps 1 rp. 17:30-20:05 [IpakTuueckas Mopenb KIIeTKH IFAYJ10 MO «MOLIIO | 3amura npoekra
29.11.17 2 pabora «Jlannangusay, XalTek-
rp. 30.11.17 ex
6.1 | Jexabpp 1 rp. 17:30-20:05 Cemunap Kuznennsiii nukn kiaetka. | FTAYJ10 MO «MOLIIO
- 04-06.12.17 [Ipomeccr «Jlammmanausy, ka6.119
6.2 2 1p. KUZHENAEATEIBHOCTH
05-07.12.17
6.3 | Jexabpp 1 rp. 17:30-20:05 [IpakTnueckas MuTo3 u meiio3 B kiietkax | TAYJ0 MO «MOLIAO
11.12.17 2 pabota pacTeHui «Jlammanusy, ka6.119
p.
12.12.17
6.4 | Jexabpp 1 rp. 17:30-20:05 Huckyccus Vmpasnenue npoueccamu | TAYO MO «MOILIIIO [ Otuer o padote
13.12.17 2 JKU3HEEATEIbHOCTH KIIeTKU | «Jlammanausy , ka6.119
rp.
14.12.17
7.1 | Jlexabpb 1 rp. 17:30-20:05 becena Ilenenonaranue. IF'AYJ10 MO «MOLIJO
18.12.17 2 BriaBukeHue rummoTessl. «Jlammanggusa», ka0.119
rp. Hayunbie MeTo1b1
19.12.17 UCCIEeI0BAHUI
7.2 | dexabpb 1 rp. 17:30-20:05 Mo3sroBoit [InanupoBanue IrAYJ10 MO «MOLLIO Cxema u
20.12.17 2 LITYypM HCCIEN0BaHUA «Jlammanusy, ka6.119 IJIAHUPOBAHUE
rp. WCCIICIOBAHMS
21.12.17
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8.1 | Jexabpp 1 rp. 17:30-20:05 [IpakTnueckas [ToaroroBka k Ir'AYJ10 MO «MOLIJO
25.12.17 2 paborta KOH(epeHIn «Jlammangusy, ka6.119
rp. 26.12.17
8.2 | Hexabpb 1 rp. 17:30-20:05 Kondepenuus HroroBas xoH(pepeHIus. IFAYJ10 MO «MOLIO | 3amuTa npoeKToB
27.12.17 2 IloaBenenre UTOroB «Jlammangus», ka6.119
rp.
28.12.17
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III. Coaepxanue nporpamMMsl

1. BBenenne. 3HakomMcTBO ¢ j1adoparopueid. Texnuka 0e3onacHoctu (3 yaca)
Teopuss (2 u): TpebGoBaHus, mnpeabsBiseMble K oOydaromumcs. TexHuKa
0e30omacHOCTU. 3HAKOMCTBO C JIaDOpaToOpHe M HCIOIb3yEeMbIM 00OpYAOBaHUEM.
OOcyxneHue CyHIeCTBYIONIMX M MEPCHEKTUBHBIX 00JlacTeld  MpUMEHEHHs
MUKPOCKOTIUH.

[Ipakrtuka (14.) 3anosHeHNE aHKET BXOJHOTO TECTUPOBAHUSI.

2. IlpoexTHBIII MeHexKkMeHT (12 YacoB)

Teopus: Crapran. MVP. Customer Development. Peinok. Konkypeniusi.
IIpakTuka:

[IpakTueckue padbotel: ['eHepanus wunge ansg craprana. Pa3spaboTka wu
tectupoBanne MVP. Co3nmanne m tectupoBaHue JIeHAMHra. llenenomnaranue 1o
S.M.A.R.T. u HADI. IIpoBenenue uccneqoBaHus KaueHTa. 3e(UpHbIA TeCT.

3. Keiic “buoJjiorust B ctuiie caenaii cam” (12 yacoB)

Teopuss (3 u): Meroabl UUTOJNIOTHM: TNPWXKU3HEHHbIE HAOIIOJCHUS U Ha
(UKCUPOBAHHBIX KJETKax (IUTOJOTUYECKHE ¢ IUTOXUMUYECKHE METOIbI
duKkcalM W OKpallMBaHUS, HMMMYHOXHMHUYECKHE, MUTO(POTOMETpHUECKHE,
aBTOpaauorpauyeckue, 3JIEKTPOHHOMUKPOCKONMHYECKHUE-  MPOCBEYMBAIOIIUE,
CKaHUPYIOLIUE, pacTpoBbie). MicTopus co3qaHusi MUKPOCKOTIA.

[Ipaktnueckue padoter (9 49): Meroauka TPUTOTOBJICHHUS BPEMEHHOTO
Mukponpenapara. COopka MuKpockomna. M3rotoBiieHHE CHHUMKOB C IOMOILBIO
MHUKPOCKOIIA.

4. Keiic “KTo0 32 r;1aBHOIro MJIM B MOMCKAX KU3HHU Ha APYyrux miaderax” (12
4acoB)

Teopust (4 u): CocTtostHue MOpQoJIOTUU B EPHOT POPMUPOBAHUS MTPEACTABICHUM
o crpoenun kietku (konenm XVIII — nawamo XIX BB.). Knetounas teopus
[[IBanna. EE pazButrue B Tpyaax Bupxosa. Kputuka B Hauvae XX Beka U
COBPEMEHHOE COCTOSIHME KIIETOYHOW Teopuu. IloHsTue xu3HU. YrieBoja.
JIurnpl. benku. HyKIIeMHOBBIE KUCTOTHI. DEPMEHTHI.

[Ipaktuueckue pabotel (8 U): oOHapykeHHe OEIKOB, YTJIEBOJOB, JIUIUJIOB,
HYKJICMHOBBIX KHCIIOT B OMOJIOTHYECKUX OOBEKTaX.

5. Keiic “Kak ycrpoeHna kierka” (15 yacos)
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Teopus (2 u): Kitetka Kak CTpyKTYpHO-(DYHKIIMOHAJIbHASA €JUHULA BCErO KUBOTO.
Knerounass memOpana. KoMmapTMEHTBI KJIETKH: SIIpO, OJHOMEMOpAHHBIE U
JIBYMEMOpPAaHHbBIE OpTaHEIIbI.

[TpakTuueckue padotsl (13 4): Cemunap Ha Temy “Kiierounsie ctpykrypor”. Urpa
“Biogames”. IIpoBenenue ucciaenopanus. Pabora B xailTek-uexe.

6. IIpoueccol sKU3HeAEATEIbHOCTH B KJeTKax (12 yacoB)

Teopust (9 u): KuszHeHHblll 1MKI KiIeTKu. MeTtabonusMm B KieTke. buocuHTes
oenka. Jlenenue kietku. Muto3. Metios. AnonTos.

[Ipaktrueckue padoThl (3 4): PU3HOTOTUYECKHUE CBOMCTBA KIETOYHOW MEMOPAHHI.
MmuTo03 B KJIE€TKaxX KOpEIIKa JyKa.

7. IIpoexTHast padoTa (6 4acoB)

Teopust (1 4): Lenb u 3amaun ucciaegoBaHus WM OpoekTa. ['unore3a. MeTossl
WCCIICIOBAHUS.

[Ipaktuueckass pabora (5 4): IloctanoBka runote3sl. [lmanupoBaHue
uccienosanus. [IpoBenenue nccienoBanus.

8. Utorosasi kondepenuus (6 yacon)
[IpakTrueckast paboTa: MOArOTOBKA U 3alllUTa MPE3CHTAIIUU.
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IV. MeToanueckoe odecriedyeHue NPOrpamMmabl

Ne Dopmbl TexHoJiorus MeTtoabl U NpHeMbI Bo3mokHbIi Texuuueckoe dopma
1/ | opraHusanumn OpPraHu3alHuu OpPraHu3aluu AUAAKTHYECKH | OCHAIICHUE NO/IBeICHUSI
n y4eOHBbIX 3aHATHI 3aHATHI i MaTepuaJ 3aHATHA HTOI'OB
3aHATHH
1 | OBpucruuecka Texnonorus aBpucTHUECKU MeTo; | IIpesenTtanus, Kommnerotrep, | AHKeTMpOBaHU
a Oecena wiu COTPYJIHHUYECTBA METOJ YCTHOTO KapTOYKH, BUJIEO IIPOEKTOP e
JEKIUs U3JI0KEHMUS;
2 Urpa TexHosoruu npakTudyeckuii meron; | IIpaBuna urpel Kommnbrotep, Hrorosas
pa3BUBAIOLLETO UTPOBBIE METO/IBI; Kaprtouku c IIPOEKTOP pednexcus
oOy4eHHUs OMMCaHUEM
poJen uiu
3aJlaHuH
ATpulyTtuka
UTPbI
3 | JlabopaTopHo- Kommnrerorepusie PenponykTuBHBIM; Buneo, Komnerotep, | Otuer o pabote
paKkTUYecKas TE€XHOJIOTHH, YaCTUYHO-TIOMCKOBBIM npe3eHTalus, IPOEKTOP,
pabota pa3BUBaloIINE IUTAKaThI, nabopaTopHOe
TEXHOJIOTUHU KapTOYKH C o0opyoBaHue
OMMCAaHUEM XOJa , 1IK
paboThI, CXEMBI
COOpKH U T.J.
4 [Ipoekr [IpoekTHbIE HCCIIEI0BATEIbCKAN IIpe3enranus, Kowmmbrorep, 3ammura
TE€XHOJIOTHH, METOA BU/JIEO0, TTAMSITKA IPOEKTOP, IIPOEKTa
KOMITBIOTEPHBIE -4aCTUYHO-TIOMCKOBBIN paboTHI HAA nabopaTopHOe
TEXHOJIOTUU IIPOCKTOM o0opyToBaHNE
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, [IK

HUccaenoBanue

JIngyaOCTHO-

OPUCHTHUPOBAHHLIC

TCXHOJIOTHH,

b depeHTnpOBaHHBI
¢ TEXHOJIOTUHU

HUCCIIEI0BAaTEILCKUN
METO/T

[Ipe3enTanus,
BUJIEO,
OTMCaHue X0/a
HCCIICIOBAaHUS U

T.1.

KommnsroTep,
IPOEKTOP,
nabopaTopHOe
o0opynoBaHuE
, [IK

3amura
MPOEKTa Ha
KoH(epeHIuu
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JAnarnocTuka 3p(peKTHBHOCTH 00Pa30BATEILHOIO MpoLecca

Ne i/ Pa3nen JlmaraocTHaecKuii
N MaTtepual
1 BBenenue. 3HakoMCTBO ¢ J1abopaTopHeil. Bxonnoe TectupoBaHnue,
TexHuka 6€30MacCHOCTH. AHKETUPOBAHUE
2 [IpOEKTHBIN MEHEIKMEHT 3amura KOMaHIHOT'O
IPOCKTa
3 Keiic “buonorus B ctrie caeiai cam’™ 3amuTa KOMaHIHOT'O
IPOCKTA
4 Keiic “KT0 3a r71aBHOrO MM MOMCK KU3HU Ha ITpoMexyTouHOE
IpYTHUX IUIAHETax TECTUPOBAHUE
5 Keiic “Kak ycTtpoeHna knerka” 3amura KOMaHIHOTO
MPOEKTa
6 [Iponecchl KU3HENESITENBHOCTH B KIIETKAX Otuer o pabote
7 [TpoexTHas paboTa 3amura
WHAUBHUIYaIbHOTO/
KOMAaH/IHOTO TIPOEKTa
8 HroroBas koH(pEpeHITHS VYyactue B KoHDEpEHITUN

JIHarHOCTUKA Pe3yJIbTATUBHOCTH 00Pa30BaTEILHOI0 MPOLEcca

Cucmema oyenku u pukcuposanus pe3yibmamos
B mponecce o0yueHus: OCyLIECTBIIAETCS KOHTPOJb 3a YPOBHEM 3HAaHUU U

yMEHUN 00y4aronIuxcsl.

OcHOBHBIE METOAbI KOHTPOJIA:

CaMOCTOATCIIbHBIC 3adaHUs, 3aJaHUA 110 H_Ia6J'IOHy.

HaOII0ICHYE,

coOeceloBaHuE,

CucreMa MOHUTOpPUHTA pazpaboTaHa Mo BUAaM KOHTpoJid (Tadu. 1):

6600HbILl - UMECT AUATrHOCTHUYCCKUC 3aJa4i U OCYHICCTBIIACTCA B HU3YUYCHHA

BBOAHOI'0O MOAYJIA C LCJIbIHO OIPCACIICHUA HAYAJIBHOI'O YPOBHA IMOATOTOBKH

O6yanOH_[I/IXC$I, HUMCIOIINUXCA 3HaHI/II>'I, yMCHI/Iﬁ N HAaBBbIKOB, CBA3AdHHBIX C

MPEACTOSIIEN AEATEIbHOCTHIO;

npomeofcymoqnblﬁ - OCYHICCTBJIACTCA B CCPCANHEC M3YUCHHA BBOAHOIO MOIAYJIA

U TIPEIIONaraeT OLEHKY TEOPETUYECKUX 3HAHUM W NMPAKTUYECKUX YMEHUHN U

HAaBBIKOB y4JalIUXCsl B COOTBCTCTBUHU C paBpa6OTaHHBIMI/I KPpUTCPHUAMU C LCIIBIO
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OLIEHKM OCBOEHUS COJAEP:KAHMUS JOIOJHUTEIBHON 00meo0pa3oBaTeabHON

IIPOTPAaMMBI;

- UMOo208blll — IMPOBOANTCA B KOHIC N3YUYCHUSI BBOOAHOTO MOAYJIA U MTPCAIIOJIaract

OLOCHKY TCOPCTUUCCKHUX 3HAaHUU U IMPAKTHYCCKUX YMCHI/Iﬁ H HaBBIKOB IIO0 HTOI'aM

00yJeHHUHI.

Pe3ynbrathl 3aHOCATCS B CBOJIHYIO TaOIUILy pe3ysIbTaTOB 00y4yeHwus (Tadi. 2).

BBoanas (mpeaBapuTe/ibHAs1) AMATHOCTHKA
110 J0MOJHUTEJIbHOU 00111e00pa3oBaTeIbHOM IPOrpamMmme

IIpenBaputenbHas TMArHOCTUKA

Tabnuua 1

Kpurepun onieHkr HavaabHOU
NOATOTOBKH YYalllUXCsl, CBSI3aHHbBIC
C IIPEACTOALLEN AEATEIbHOCTBIO:

Ilokazarenu

1. HanmMuue 3HAHWUW MO OCHOBHBIM
MpeMETaM IKOJIBHOMN MPOrPaMMBbl;
2. yMEHHE paboTatb Ha
KOMIIBIOTEPE B IporpamMmax MS
Office;

3. cOO0II01aTh
TIOCJICTIOBATEIBHOCTD B padoTe;

4. yMEHHE BBIJICP)KMBATh TEMII
paboTel W JOBOJWUTH pPaboOTy [0
KOHIIa;

3. YMEHUE AHAJIIM3UPOBATH,
00001maTh, CUCTEMaTU3UPOBATh

MOJIYYeHHYI0 HH(POPMAIIHIO.

1. BIageeT 3HaHUSIMH IO OCHOBaM
ITIKOJILHOM OMOJIOTHH, XUMUH, (DU3UKU U
MaTEMAaTHKE;

2. yMeeT HabupaTh TEKCT, paboTaTh B
tabnuua Excel, cocTaBidTh npe3eHTanmy;
3. crapaetcs coO01aTh
TEXHOJIOTUYECKYIO MOCIIC0BATEILHOCTD B
pabore;

4. paboTaeT B CpeTHEM U BBICOKOM TEMIIE,
BJIyMYHBO, YCEPAHO;

5. ocymiecTBIsIeT HEOOXOIUMBIC
MBICTUTEIbHBIC OTICPAITUH.

Mamepuanvt mecmuposanuii, 60NpoOcbl CcOOECeO08aAHUL, KpUMepuu OYEeHKU padbom CcM. 8

NPUIOIAHCEHUU.

Huskuii yposenv — 0OyYaromIuiicss CO 3HAYMUTEIHHOW IMOMOIIBIO TIeAarora u

AOIMOJIHUTCIIbHBIX  CIIPABOYHBLIX MATCPHUAJIOB OPUCHTHUPYCTCA B COACPIKAHUU

y4eOHOro MaTepuana 1 JaeT ONpeaeieHIe MOHATUSAM; OCBOMI OTJEIbHBIC HABBIKU
U yMeHUs. BeinonHseT TecToBble 3a1anus Ha 23 Oayuia u Menblie (64 % u Huxe).

CpeoHuti ypogenb — TIOUTH TIOJIHO€ YCBOEHHME Y4YE€OHOTO MaTepuaya, Jaet

IPaBUJIBHO pemniaeT OOJIbLIYI0O 4YacThb BOIPOCOB M 3aJaHMi, MHOrna TpelOyercs

IIOMOIIb IICaarora. OI[H&KO HC BCC OTBCTHI ITOJIHBIC WM HYXIAIOTCA B YTOUYHCHUU,
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JOIyCKAeT HETOYHOCTH B paboTe. BrimoiaHseT TecToBbIe 3a1aHus Ha 24—29 O6aioB
(65-79 %).

Bvicokuii  ypogenb — OOyYalOIIMIICSI CAMOCTOATEIBHO OPHEHTHUPYETCS B
COJIEp)KaHUU MPOHICHHOTO Y4eOHOTO MaTepuaa, MPUHIMAEeT aKTUBHOE yJacTHe B
OTBETaX Ha BOMPOCH], IOJHOE YCBOCHHE COJEp)KaHUsA Yy4eOHOro MaTepuana,
criocoOCH JaTh OIEHKY COOCTBEHHOMW pabore (5 OayioB). BeIMOTHSAET TECTOBBIC
3ananug Ha 30 6amioB u 6onee (80 % u BbIIIIE).

Tabmuma 2
CBoanasi Ta0/iuIA Pe3yJIbTATOB 00yUEeHUSA
10 JONOJIHUTEJIbHOM 00111e00pa30BaTe/IbHOI PorpaMme
«OCHOBBI KJI€TOYHOH OMOJIOTHI
[Tenaror nmomn. oOpazoBanus P3aesa E.E.
JIUHUS
rpymma Ne
Ne 04[O Orerixa OrleHka nmpakTHYecKux |  TBOpUecKue
TEOPETUYECKUX .
n/ | oOydaromeroc . YMEHHN U HaBBIKOB CIIOCOOHOCTH
3HaHUU
5 g B I 7 B 0 | U [B|O|Hu
1.
2.
3.
4.
3.
6.
7.
8.
9.
10.
11.
12.
Cpenuuii 6ann
IHoka3aTesn ocBOeHMS JONOJHUTEIbHOM 00111€00pPa30BaTE/IbHOMN POrPAMMBbI
VYpoBHM 0CBOEHUS ITporpammsl (B %):
Hwuzkwuii
Cpennuii
Bricoknii
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YpoBHH 0CBOECHUSA NPOrPaMMBbI

Hwuskuii ypoBeHb

Brnageer — MUHUMaIbHBIMM  HAYaJdbHBIMM  3HAHUSIMH,
YMEHUSMU W HaBbIKaMH, 33JIJaHUsI TPAKTUYECKOTO XapaKTepa
BBI3BIBAIOT 3aTPyJAHEHUS TPHU BBIIIOJIHEHUH, HEOPEXKEH C
71a060paTOPHBIM 000PY/IOBAHUEM M PEaKTUBAMH, HE YCIIEBAET
BBITIOJIHUTH caM paboTy 10 KoHma. He ywacTByeT B
JTUCIYTax, OOCYXJIEHHWU  TPOEKTOB, HE  MPOSBISLET
aKTUBHOCTh TIpH PabOTe KpPyIJIOro CToja, ciaabo pa3BUTO
yMeHHe paboTaTh B IpyMIIE.

CpenHuii ypoBEHb

O6namaer 0a30BBIMU 3HAHUSIMU, YMEHUSIMU, HaBBIKAMHU IO
paszzaenaM €CTECTBEHHBIX HayK, OCBOMJI OCHOBHBIE 3aKOHBI
MPUPOJIbl. 3aMHTEPECOBAH B paboTe, HO HE BCET/a MPOSBIISET
YCTOMUYMBOE BHUMAHME K BBIIIOJTHEHHIO 3a1aHUS U JOJLKHYIO
aKKypaTHOCTh B XOJ€ paboThl ¢ 00pa3oBaTeIbHBIMU
MOAYJIIMH U 00OopymoBaHHEM. MOXKET 3alllUTHTh CBOM
MPOEKT, HO HE 3aMEYaECT HEI0YEThl B TMPOCKTAX JIPYTUX
YYaCTHUKOB TPYMIbl. YMeeT paboTaTh C JUTEPaTypor, HO
MIPUBJICKAET MaJI0 HCTOYHUKOB. PaGotaeT B mporpammax MS

Office.

Bricokuit ypoBeHb

OcBous Matepuas B MOJHOM 00beMe, 001alaeT IPOYHbIMU
3HAHUSMH 3aKOHOB, KOHIEMIINMI, PaKkTOB (PU3UKU, OMOIOTUU
u xumuu. Bnaaeer HaBblkamMu pPabOTHl € Pa3IUYHBIMU
nmporpaMMamMu JJis CO3JaHus Mpe3eHTaIui. 3auHTEepeCcOBaH,
MpOSIBIISIET  YCTOMYMBOE BHHMAaHUE K  BBINIOJHEHUIO
MPAKTUYECKOTO 3aJaHus, Moja0upas HeCTaHIAapTHBIC MYyTH
ero pemieHus. KpuTudecku OIEeHMBAET BBICTYIUICHHS BCEX
YJICHOB TpynHIibl. AKTUBHO B3aUMOJICUCTBYET C JPYyTHUMU
y4aCTHHKaMU 00pa30BaTeNIbHOrO IPOIecca U BKIIOYACTCS B
MPOIECChl CAMOBOCIIUTAHMS, CAMOTIO3HAHUS, COIIMATU3AIH.

MeTtoaunueckoe odecneyeHue nNporpaMmbl

B xome peanmmzanmmu AaHHOW NPOTpamMMbl HCHIOIB3YIOTCS CIEAYIOLINE
METO/IBI LIEJIOCTHOTO MEJArOrMuecKoro mpoliecca:
- cJIoBecHBIe (Oecena, pacckas, 0ObsICHEHHUE);,

= IIPAKTHYCCKHUC,

HOI/ICKOBO—I/ICCJIGI[OBaTeJILCKI/Iﬁ MECTO
CaMOCTOATCIIbHAasA pa60Ta
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- Y4YalIuXCs C BBINOJHEHUEM PA3JIMYHbIX 3aJaHUM;
- METOJ KOHTPOJISI: KOHTPOJIb YCIIEBAEMOCTH U Ka4€CTBA YCBOCHUS
- IPOTPaMMBI, IIyTEM PA3JIUYHBIX TEMATUYECKUX UTP, CODEBHOBAHU;
- CaMOKOHTpOJIb;
- METOJ cCaMOpealIn3alyi, CAaMOYITPABIICHHUS.
®opMbl TPOBEJCHUSI 3aHIATHI: O€celbl, NETOBbIE WUIPHI, MPAKTUYECKUE
3aHATHS, DKCKYPCHH.

MeToxmqecmle MaTepHualbl:

1. MeTtoandeckune peKOMEeHIAUH A5l 00yUYaIOIUXCs, 3aHUMAIOIIUXCS
y4eOHOM MPOEKTHO — UCCIIEI0BATENBCKOM paboTO;
2. [TpakTUKyMBI TT0 MUKPOCKOTIMPOBAHHUIO;
3. WNudopManimoHHast 1 CripaBovYHasi TUTEpaTypa Mo MUTOJIOTUHU U
MOJICKYJISIPHOM OMOJIOTHH.
4. JiakTuyeckue KapTouku, MHPOPMALIMOHHBIE KAPTOUKH;
5. Hayuno-unTemnekryansubie urpsl (Aliance, DBomtonus);
6. HayuHo-nonymnsipHbie EPUOIUYECKUE U3AAHUS C ONMCAHUSIMH METOIUK
uccinenosanus («Kot Hlpeaunrepay, «B mupe Haykn»).
7. Hayunsie Bumeomarepuansl.
Oobopyoosanue:
1. Bechl
2. MUuKpOCKOTBI
3. HoyTtOyku 1o uncny yvammxcs
4. IIpunTep
3. [IpoexTop
6. JlabopaTopHas nocynaa

Peaxkmueguoi:
PactBop stmuHoro Oeska
PacTtBOp *enatuna
PacTBOp Kpaxmana
PacTtBOp caxapo3sl
PactBop rugpokcuna Harpus 10-%
PactBOp cynbedara menu
A30THas KMCJIOTa

XN R WD

XJopua HaTpus
V. MarepuajibHO-TeXHUYECKOe o0ecneveHne

KaOuHer, ocHallleHHbIH KOMITbIOTEpHOM TexHHKOM, He MeHee 1 1K Ha 2 yueHuka.
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Pexomennyemoe yueOHOe 000pynoBaHue (Ha rpynmny u3 12 yenoBek)

OcHOBHOe 000py/10BaHHME U MATEPHAJIBI Koua- | Ea. usm
BO
buonornuecknit MUKpOCKOII 4 IT.
CrepeocKonn4ecKuii MUKPOCKOII 6 IIT.
MuxkpoTom 1 IIT.
Becwl nabopatopHbie 1 IIT.
JlaGoparopnas nocyna - IIT.
[IpenMeTHbIE U IOKPOBHBIE CTEKIIA 15 IIT.
Yamku [lerpu 12 IT.
HaGop peakTrBOB 7151 OKpAIIMBAHUS KJIETOYHBIX CTPYKTYP 1 IIT.
HaGop peakTuBOB 151 TPUKU3HEHHOTO OKPAILIMBAHUS CTPYKTYP 1 IIT.
KroBeTsI 17151 MPOBOAKY U OKPALIMBAHUS 1 VI
Bonsnas 6ans 1 IIT.
CnupToBKH 6 IIT.

VI. Cnucok Jureparypsl

Cnucox ucnonb306anHoOl AUmMepPanmypol:
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2. I'yces M. B. Mukpo6uosniorusi: YueOHUK Jyisi CTyA. OUOJ. CHeNUabHOCTE!
By30B / M.B. I'yces, JI. A.MuneeBa. - 4-e u3na., crep. - M.: U3garenbckuil eHTp
«Axanemus», 2003. - 464 c.

3. Jxepansg M. @annep, Hennuc Hlunac . MonexkynsipHas OMOJIOTHs KIETKU
— M.: bunom, 2011 — 256 c.
4. KysnenoB WM. H. Hayudnoe wuccienoBaHue: METOAWKA TMPOBEACHUS U
odpopmiierne. — M.: U3aaTenscko-Toprosast kopropamus «Jlamkos u K», 2004.
3. JleontoBuuy A. B., Kamauuxuna O. xg., O0yxoB A. C. Tpenunr
«CaMocTosITeIbHBIE UCCIICIOBAHUS ITKOJBHUKOBY. — M., 2003.
6. Muxkpobuomnorus: wMeroanueckoe mnocobue s 10-11 kmaccos/ A.W.
Herpycos, U.b. KoroBa.-M: bunowm. Jlaboparopus 3nanmii, 2013.
7. Monekynspaast mopdororus. Metoasr (hiyopeciieHTHON U KOH(OKaTbHON
nazepuoit mukpockoruu. /Ilox pen. 1. 3. Kopxkeckoro— M.: CrnenJlut, 2014 —
124 c.
8. Mopsxuna B.C. Ontudeckue MeToabl B XUMUHU, OMOJIOTUA U MEIULUHE. —
M.: ®aunTa-Hayka, 2015. — 144 c.
0. OO6yuenue s Oynymiero (mpu noaaep:xkke Microsoft): YueOHoe nocodue.-
4-e uza., ucnp. — M.: U3naTenbcko-Toprooii 1oM «Pycckas penakuusi», 2004,
10. TIlpuHmunel W MeToAbl OWOXMMHUM W MOJEKYJISpHOW  OUONOruu
[Dnexktponnsit pecypc] / pen. K. Yuicon u k. Yonkep ; nep. ¢ aHri.—2-e us3/l.
(31.).—DnexktpoH. TekctoBbie naH. (1 dain pdf : 855 c.).—M. : BMHOM.
Jlabopatopus 3nanwmii, 2015.
Cnucox pekomeHnoyemoii 1umepamypbol:
1. Mukpobuonorus: npaktukym s 10-11 kmaccoB A.M. Herpycos, 1.b. KotoBa
— M.:BMHOM, Jlabopatopus 3Hanui, 2013.
2. bepkunOnut M.b., I'narones C.M., @ypanes B.A. O0mast Ouonorus. YueOHUK
st 10-ro knacca cpeanent mkonsl. Yacts [. M., MAPOC. 1999.- 224 c.
3. Konbman 4., Pém K.-I'. Harnsanas 6uoxumus. — M.: Mup, 2004.
4. ®pank-Kamenckuit M.J1. Bex JJHK. — M.: K[V, 2004.
5. beikoB B.JI. IluTtonorust u oOuast ructosorus (PpyHKIuoHaIbHAsE Mopdosorus
KJIETOK U TKaHel uenoBeka) — CI16., COTUC, 2002.
6. Teitnop 1., I'pun H., Crayt V. buonorus: B 3 1. 3-¢ u3a. - M.: Mup, 2004. Tom
1 —454 c.Tom2-436c. Tom 3-45 1 c.
puaoxenus
IIpunoxenue 1
Keiic: buosorus B cTujie caenai cam.
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https://www.ozon.ru/person/3426657/
https://www.ozon.ru/person/3426659/

[IpoGnemHas cutyarus:

B 21 Beke Hayka — 0coOeHHO (PU3MKa, XUMHUS, OMOJIOTHS] — MOYTH HUKOTAA
HE JIeJIaeTCsd OJJUMHOYKAMU, XOTS MOJIMHHO T€HUAJIbHbIE UJIEU, KOHEYHO, U CEerOJIHS
MOCEIIAIOT JIMIIb OT/AEJbHbIE CBETJIbIE TOJIOBbl. CJOXHOCTH MU CTOMMOCTD
000py/10BaHUS U NMPOBOJUMBIX Ha HEM HKCHEPUMEHTOB JIOCTHUIVIM TAaKOI'O YpPOBHS,
YTO IPEOJOJIETh «IIOPOI BXOXKACHHS» B HAYKY, KaK IPaBWIO, MOJ CHILY TOJBKO
XOpOLIO OCHAaEHHBIM M (puHaHCHpyeMbIM JaboparopusMm. OHU ke W
OPOAYLUPYIOT PEe3yJbTaThl, KOTOPHIM BEPUT MHUpPOBas OOIIECTBEHHOCTb, M K
MHEHHUIO KOTOPBIX MPUCITYIIMBAETCA aIMUHUCTPALUs Pa3HbIX ypoBHEH. OqHAKO HE
BCEM I10 BKYCY MEMHCTPUM — HEKOTOPOE BpeMs Ha3a] B MOJIEKYJIAPHONU OHOJIOTUU
CTajla  TMOMYJSPHOM  Pa3HOBUAHOCTh  «IAYHIIM(PTHHTA» C  JOMAaUTHUMH
7a00paTOpUSIMHU U T€HETUYECKUMHU SKCIEPUMEHTaMH «B cBOOOAHOE BpeMs». Her,
UMeroTCs B BUy He 20 IOCIIEIHHX JIET OTEYECTBEHHOW HAyKH — PeYb UJIET O TaK
Ha3bIBaeMbIX Ouoxakepax. KTo ke oHu, CcMeHuBUIME OOOpYAOBAHHBIE IO
MOCJIETHEMY CJIOBY TEXHUKH JIaDOpaTOpUM M Kpecia MEHEIHKEpOB Ha rapaxu C
caMoJIeNIbHBIM 000pyAOBaHUEM U MpoOUpKamu?...

Ilenarornueckasi curyamusa: KeWC mpeaHasHayeH s ydeHukoB 12-14 ner, 0
ypoBeHb KBaHTOpHYyMA.

TexHomoruueckoe  oOecreueHne: He  TpeOyeTcs  CIEeUATM3UPOBAHHOTO
000pyIOBaHUS; TPOEKTOP, IKPaH, KOMIIBIOTEPHl WM MOOWJIBHBIE TEIEPOHBI C
noctynom K cetu MaTteprer, Gpaumn-gapt wiam mpocTasi J0cKa.

HGJ’IB IMPOCKTHAsA: BBIABUTH  CpEaAd  HMMCIOMIUXCSA  TCXHOJIOTHH Hauboee
9KOHOMHWYCCKHA BBIFOI[HBIﬁ CIIOCO0 HM3TrOTOBJICHHUS MHUKPOCKOIIa B JOMallHUX

YCIIOBHSIX.

3amaun:

1. ITocTtanoBka mpoOIeMbl

2. N3ydenne nHHOpMaIIMOHHBIX HCTOYHUKOB.

3. Odopmnenue MPOEKTHON  HJIeH, KOHKpETHU3allusl  HalpaBJICHUS
MCCJIeI0BaHMUSI, TNTAHUPOBAHUE MCCIICTIOBAHUS.

4. IIpoBeneHrEe UCCIEIOBAHMS.

S. [IpencraBienne pe3yabTaToB, BOPOC HOBBIX HJICH.

6. Pednexcus.

JlopoxHast kapra

Otan [{enb 3Tamna Peanuzanus Pesynprar
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Bsenenue B
KOHTEKCT

dopmynupoBKa
poOJIeMHOM
CUTyaluu

MotuBupoOBaTh
y4ammxcs K
paboTte Haj

KEHCOM.
ITocTtanoBka
poOJIEMBL.

Jlexums/Oecena:
MeTtoabl
LU TOJIOTHH.
Bomnpocs! mis
o0OCyXKeHus: Ha
CKOJIKO HayKa
JIOCTYyTHA
ceroaus? .

[Taker
IpOOJIEMHBIX
CUTYaIH:
UreHne ctatbu
“buonorus
CBOMMHU pyKamu’/
IIPOCMOTP BHJIEO
https://www.ted.c
om/talks/manu_pr
akash a 50 cent
_microscope _that
_folds_like origa
mi

Tabauna c
METOJIaMU
[IUTOJIOTHH.

MenTannHas
KapTa:
Mukpockon
CBOMMHU PYyKAMHU.

OcBoenue
y4e0HOTO
MaTepuala

N3yuuth
TEOPETUYECKHE U
MIPAKTUYECKUC
OCHOBBI
YCTPOWCTBA
MUKPOCKOIIA U
paboThl C HUM

Jlekuus: ucropus
CO3/JIaHUs
MHUKPOCKOTIA,
MPUHIHUIIBI €r0
padoTHL.
[IpakTrueckas
pabora:
YcTponcTBO
CBETOBOIO
MHUKpPOCKOIa U
TEXHHUKA
MUKPOCKOIIMPOBA
HUSL.
Mosrosou
HITYpM: 4TO
HEO0OXOIUMO JISI

Pucynox
IIPUTOTOBIICHHOTO
MHKpOITpernapara.
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CO3aHUs
MHKPOCKOIIA, SCUM-nocka,
KaKHe pecypchbl pacnpeneneHue
MbI MOXKEM 00s13aHHOCTEM,
UCIIOJIb30BaTh? COCTAaBJICHUE
Odopmiienne maHa pabor
IPOrpaMMBbl
pabor
KoncrpyupoBanu | Cobpats mogens | M3rotoBieHnue ['oToBsIit
€ peLICHUS MHUKpPOCKOTa MHUKPOCKOTIA. MUKPOCKOI U
Hccnenosanue: MHHU-
M3y4YCHHE UCCJIeIOBAaHNE HA
¢dakTopos, HEM.
BITUSIIONINX Ha
KaueCTBO CHUMKA
(mpu ycioBuu
UCIIOJIb30BaHUS
TenedoHa B
KaueCTBE YacTU
MHKPOCKOTIA).
[Ipe3enranus IIpenoctaBnenue | Iloarororka k [Ipe3enTanus
pe3ynbTaTa pE3yNbTATOB, pe3eHTaIluu (orpanuueHue:
oTpe/eieHHe pPE3yIbTATOB. narobas
Pednexcus CTHIIS O6cyxnenue nporpamma,
MpEICTaBICHUSA, pe3yabTaToOB kpome PP).
AKCHEpTHAs paboTHI.
olieHKa peuienus. | [IpoexktupoBanue
niara pa3BUTHSL.
Cnucok UCTOIb30BaHHBIX HCTOYHUKOB:
1. Many IIpakam “50-11€HTOBBI MUKPOCKOII, KOTOPBIN BBHITJISAUT KaK
opuramu’’

https://www.ted.com/talks/manu

origami#t-160174

rakash a 50 cent microscope that folds like

2. donackon http://www.proghouse.ru/article-box/100-foldscope
3. E.O. IlyukoB. HeMHOXKO ymepeTb «XuMus U xKu3Hb», Nel, 2015



https://www.ted.com/talks/manu_prakash_a_50_cent_microscope_that_folds_like_origami#t-160174
https://www.ted.com/talks/manu_prakash_a_50_cent_microscope_that_folds_like_origami#t-160174
http://www.proghouse.ru/article-box/100-foldscope

4. M.U. byxap. [lonynspHo o mukpoOuonoruu. I'nasa 11. Ot JleBenryka 1o
AIIEKTPOHHOI'O0 MUKPOCKOIA

IIpunoxenue 2
Keiic: KT0 32 ri1aBHOI0 MJIM MOMCK KMU3HU HA IPYIUX IUIAHETAX.

[IpobGnemuas curyanus: Haunnas ¢ 1960-x rooB crana pa3BUBaTLCA Takas Hayka
Kak actpobuosorus. Ee oCHOBHOI 3a/adeil - SBISETCS U3yYCHHE MTPOUCXOXKICHUS
ABOJIIOLIMM U PACIPOCTPAHEHUE KU3HU Ha JApyrux mianerax Beenennoil. OnnHaxo,
KOrJ]a y4YeHbI€ TOBOPSAT, YTO OHM MIIYT >KU3HM HA JPYyrHX IUIAHETaX, 4YTO
CKpBIBaeTCs 3a 3TUMH cioBamu? Kak moHSThH, ObUTa M KU3Hh HA ITOW TUTAHETE
WJI HET?

[lemarornueckast curyamnusa: KeWC NpeAHa3HayeH i y4yeHukoB 12-18 njer, o
ypoBeHb  KBaHTOpHMyMma. TexHonoruyeckoe obecrnieueHue:1adopaTopHoe
XUMHUYECKOe 000pyJIoBaHUE (IITATHB C MPOOMPKAMU, MUMETKU €MKOCThIO 1 MM,
BO/IsIHAsl OaHsi, CTEKJISIHHbIE CTAaKaHUYMKH, CTEKJISTHHBIE MaJIOUYKH, (GUIBTPOBAIbHAS
Oymara, CTynka C TECTUKOM, MEpHbIE HIMIWHIpPHI). PeakTuBbl: XJOpUI HaATpUS
pacTBOp, TUIPOKCHUJ HATPHUs PACTBOpP, PACTBOP caxapo3bl, PACTBOpP Kpaxmara,
a3oTHasi kucjotra. M3 HEOOXOAUMOTO: MPOEKTOP, DKPaH, KOMIBIOTEPHI WIH
MOOWJIbHBIE TENEPOHBI C AOCTYNOM K ceTu WHTepHeT, Quum-yapT Wid MpocTas
JI0CKa.

[{enb mpoeKTHAs: BBIIBUTH HA OCHOBE KAKUX KPUTEPHUEB YUEHBIE HCCIAEAYIOT
MPOCTPAHCTBO BCeneHHOM B MOMCKAX MPU3HAKOB KU3HM.

3amaun:

1. [TocTanoBka npoOsIeMbI

2 N3ydeHne TeopeTHueckoi HHPOpMaIUH 110 UMEIOIIeHcs podieme
3. [IpoBenenune npakTuyeckux padboT

4 [IpencraBienue u o0CykI€HUE MOTYYEHHBIX PE3YJIbTATOB

JlopoxxHas kapra

Oran [ens 3Tama Peanuzauus Pesynbrar
BBenenue B MoTuBanus Pacckas: Yuammuecs
KOHTEKCT yJammxcs K MOSIBJICHHE HAYKU BBIXOJISIT HA
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DopMyIupOBKa

paboTte Haj

acTpoOUOJIOTUH. KOHIICTIIUIO
poOIeMHOM KeCcoM. Bormpocs! i KJIETOYHOTO
CUTYyaLUU [TocTtanoBka obcyxnenus: Urto CTPOCHUS.
npo0eMbl Takoe xu3Hb? U3 | dopMynupyror
Yero COCTOUT BCE | TMOHSATHUE KU3HU
xuBoe? Kak (6e3
OTJIMYUTH )KUBOM | KOMMEHTapHEB
OOBEKT OT IpernojaBaTers,
HEXHBOTO? OHO OyzaeT
Kakue mapkepsr | TpancopmupoBa
MOTYT ThCS Ha
UCITI0JIb30BaTh MPOTSHKEHUN
y4€HbI€, UTOOBI | M3y4YeHHUs Keiica).
WCKATh KU3Hb Ha
JPYTHUX TJIaHETaX.
OcBoeHue Nzyuenue Jlexuusi/6ecena: | Tabmuubl/cxeMbl/
y4e0HOTO TEOPETUYECKOTO | XUMUS KIETKH. rpaduky mo
MaTtepuala Marepuaa VYrieBopbl, MaTepuay.
JTUTTUIBL, [IpakTuueckue
HYKJICMHOBBIE yMEHUS U
KHUCIIOTHI U OCJIKH. | HaBBIKK: paboTa ¢
[IpakTuueckas 1a60paTOPHBIM
paborTa: o0opy10BaHUEM,
oOHapyKEeHHE MIPOBEICHUE
OeNKOoB, MPOCTEUIITUX
YTJIEBOJIOB, OTIBITOB B
munuaos, HK B nabopaTopuu.
OMOJIOTUYECKUX
00BEKTaX.
[Ipe3enranus [IpenocraBnenue [TonroroBka k [IpesenTanus
MOJIyYEeHHBIX pE3yNbTATOB, Mpe3eHTaluu
pe3yabTaTOB. omnpeJeseHue pE3yIbTaTOB.
Peduexcus CTHIIS O6cyxaenue
Mpe/ICTaBIICHNUS, pe3yibTaToOB
AKCIIepTHAS paboTHI.
orieHka pemienus. | [IpoextupoBanue

Iara pa3BUTH:A.
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CucoK UCTOIh30BaHHBIX HCTOYHUKOB!
1. https://astrobiology.nasa.gov/about/history-of-astrobiology/

2. https://hi-news.ru/space/kak-rabotayut-astrobiologi.html
3. https://postnauka.ru/animate/79372

Ipuiaoxenue 3
Keiic: Kak ycrpoena kierka?

[ens: pa3BuTHE THOKUX HABBIKOB MOCPEACTBOM HU3YUEHHUS BHYTPEHHETO CTPOCHUS
KJIETKH.

3anava npeAMETHas: U3yYeHHE KOMIAPTMEHTOB KJIETKH, UX CTPOCHUS U QYHKIHUIL.
3amaya MertanpeaMeTHas: (OPMHPOBAHHWE TEPMHUHOJIOIMUECKOrO ammapara I1o
LUTOJIOTHUU (Ha PyCCKOM U U aHTJIUHUCKOM SI3bIKaX), 00yueHHE CXeMaTU3alluu.
[lemarornueckass cuTyanus: KeWC NpeIHA3HAYeH i y4yeHUkoB 12-14 ner, o

YPOBEHb TexHonoruyeckoe  oOecreyeHue:
o0opyoBaHue (MUKPOCKONBI, MOKPOBHBIE W TMpPEAMETHBIC CTEKJIA, CKaJbIICIH,

npenapoBajbHbIC ¢unbTpoBanbHas Oymara, TUIETKU), KYJIbTypa

KBantopuyma. nabopaTopHoe
UTJIBI,
UH(Y30puil, KyJabTypa ame0, KyCOUKH pacTEHUS 3JI0/1eU U TPaJAECKaHIIHH.
PeakTuBbI: pacTBOp XJIOpUJa HATPUs, paCTBOP XJIOpPHJIA KaJIbLUs, pacTBOP caxapa,
IUCTUJUITMPOBAHHAS BOJA.

N3 HeoOXoauMoro: MpoeKTop, 3KpaH, KOMIbIOTEPbl UM MOOMIIbHBIE TeNe(hOHBI C
JOCTYTOM K ceTH MHTepHeT, Gaumn-yapT win npocras J0cKa.

JlopoxHas kapra

Bormpocsr st
00CYXIICHUS:
Kakue dhynkiumm
JIOJDKHA
BBITIOJIHATh
KJICTKA KaK

Oran I{enb dTamna Peanuzanus Pesynprar
BBenenue B MotuBupoOBaTh becena: Kierka ITogroroska
KOHTEKCT yJammxcs K KaK CTPyKTypHO- JOKJIaza O
U3YYEeHHIO Keiica | QpyHKIMOHambHas CTPYKTYypax

€MHNULIA BCETO KJIETKHU.
KHUBOTO. Yyamuecs

MPUMEPSIOT ABE
ponu:
BBICTYIIAIOIIUN U
PELICH3EHT.
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https://postnauka.ru/animate/79372
https://hi-news.ru/space/kak-rabotayut-astrobiologi.html
https://astrobiology.nasa.gov/about/history-of-astrobiology/

eIUHHUIA )KUBOT'O?
Kak ycTpoena
KJIETKA BHYTpH?
Kakum o6pazom
KJIETKA MOXET
B3aMMO/JICCTBOBA
Thb C
OKpY Karoeu
cpenoit?
CamocrosrenbHa
s (KOMaHHAas)
pabora ¢
UCTOYHUKAMU
uH(popmaruu,
MOATOTOBKA
COOOIIIEHNIT O
CTPOCHUU KIIETKH.

Beenenue B IIpesenranus no Cemunap. Joxian o
KOHTEKCT uToram paboThl C KJIETOYHBIX
uHpopmaimonnsl | OOcyXaeHue u CTPYKTYypax.
MU UCTOYHUKAMHU. pednekcus. VYyamuecs
IPUMEPSIOT BE
poJn:
BBICTYIIAIOIIUHN U
PELEH3EHT.
[IpakTrueckas OTtpaboTka Pa3buBka Ha Cxema u/unm
paborta HAaBBIKOB PaOOTHI KOMAaH/IbI. IU1aH
¢ 1abopaTOPHBIM OO6cyxneHune UCCIIEIOBAHUS.
000pyI0BaHUEM. UMEIOIIUXCS [IpoBenenue
[IpoBenenue peCypcoB, BIOOp | HCCIEI0BaHUS.
MUHU- TEMBI JIJIT MUHH-
UCCJIeIOBAHMUSI. HCCIIEIOBAHUSI.

[Ipe3enTanus [IpenocraBnenue [ToaroroBka k IIpe3enTanus
pe3ynbTara. pEe3yIbTaTOB, Mpe3eHTaIuU (orpanuueHue:
Pednexcus ornpeJeieHe pE3yIbTaTOB. arobas

CTHIIS O6cyxnenue nporpamma,
Mpe/ICTaBIICHNUA, pe3yibTaToOB kpome PP).
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SKCIIEPTHAS
OIICHKA PEIICHHUS.

padoTHL.
IIpoexTupoBanue
niara pa3BUTHS.

IIpoexTupoBanue
miara pa3BUTHSL.

Pabora B xalitek- | COopka Moaenun

nexe KJIICTKH

Moenb KIEeTKH

IIpunoxenue 4

Bxoanoe TecTupoBanue
OBIIUE CBOMCTBA XW3HMU (st Bcex ydaruxcs)

1. JKuBbIM sBIISIETCA
A) cMmeTaHa;

b) nuces nry0a;

2. Pa3aMHOXAThCSI MOTYT
A) paGouue muensl;

b) netyxu B OTCYTCTBHH KyD;

3. PazmMHO)kaTbCS HE MOTYT

A) KHUTH, nepenuchiBacMbie
MOHaXaMH B MOHACTBIPE ;
b) xHuru, KoTophrie TmEYATAIOT B

tunorpaduu;

B) pakoBuHa, IpUBE3€HHAs C I0)KHOTO
MOpS;

I') mnpopacrarommii  kapTodenbHbIi
KITyO€Hb.

B) cBoOOAHBIE HEUTPOHBI MPU B3PHIBE
aTOMHOI OOMOBI;
I') kycku chipa.

B) kietku;

I') cnmetHn w3 JUYHOM  KU3HU

KMHO3BC3/I.

4. ObmeH (HempepbhIBHOS OOHOBIICHHE) BEIIECTB CBOMCTBEHEH

A) cTtpye BOJbI;

b) reorpaguueckoii kapra;

5. I[lonsarue «pyHKUIUS HE MPUMEHUMO K

B) kycky TBOpOTa;

I') reneBuzopy.
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A) ABEpHOMY 3aMKY;

b) noBapy B pecropane;

HUTOJIOI'MA (ns Becex yqammmxcst)
1. KnerouHoe cTpoeHue UMEET
A) HE]Tb;

b) kycok xne0a;

2. V3 oJ1HO# KJIETKH COCTOUT
A) nmuct ny0a;

b) BuHorpagHas yiauTka;

3. K sykapuoraM He OTHOCUTCA

A) JIEUTEHAHT KOPOJIEBCKUX
MYLIKETEPOB 1 APTaHbsIH;

b) Oypas Bogopocias 1aMuHapus;
4. He npriuur
A) yuiacras Menysa ;

b) Bupyc rpunmna;

5. Slnpa Her B KIIeTKax
A) undy3zopun TydenbKu;

b) nucra psOuHbr;

B) Bynkany KiroueBckas comnka;

I') kopeHHOMY 3yOy rOPHUILIIBL.

B) 6enok PHK-nmonmmmepasa;

I') koka npyI0BOM JIATYILIKH.

B) nuzenTtepuiinas ameba;

I') nmu3ocoma ackapusl.

B) TyOepkyne3Has manouka;

I') kapace.

B) MOX KyKyIIKUH JI€H;

I') ceipoexka.

B) xabep okyHsi;

I') xonepnoro BuGpuoHa.
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6. bakTepusi, BeI3bIBAIOLIAs XOJIEPY OTJIMYAETCS OT BUPYCA, BBI3bIBAIOLIEIO KOPh
B) Haninuuem kjaeTo4YHOM 000JI0YKH;
A) O0JBIINM YHCIIOM XPOMOCOM;
[') wHanmuuueM  NUIIEBapPUTEIHLHON
b) oTcyTCTBHEM KIETOYHOTO SAPA; CUCTEMBI.
7. X10pOIUIacThl €CTh B KIIETKaxX
A) nucta ropoxa NOCEBHOTO; B) creHok kullleuHNKa acKapubl;
b) ctBona nyo6a; I') TyGepkyne3HOl MaNoYKHy.
8. Kinerka ctebis KakTyca OTJIMYAETCS OT KIETKM CTEHOK KHIIEYHHKA OpJia-

OepkyTa

A) HanU4YMEM >KECTKOW KIIETOYHOM
00JIOUKY; B) nanmmuuem pubocom;

b) oTcyTcTBHEM MUTOXOHIPUIL; I') crtocoOHOCTRIO K ParouTosy.
9. CuHre3 Oesika HE MOXKET TPOUCXOIUTh

A) MexIy HapyKHEW U BHYTpPEHHEH
MeMOpaHoH sijipa; B) B niuTomiazme;

b) B saape; I') na moepxnoctu DIIC.

10. MemOpaHoii HEe OKpYyKeHa

A) sapo neikonuTa 0eJI0ro MeIBe/Is; B) xpomocoMa KeTKku KOpHs JTIOTHUKA
KaIryocKoro;

b) MurtoxoHapus HEpPBHOW KIETKH

LIYKHU; I') nm3ocoMa KIETK KHIIEYHOIO
DIUTENHNS JIAHLIIETHUKA.

XUMHNYECKUU COCTAB XUBBIX CYIIECTB (ms yyauuxcsa ¢ 8 Kiacca u
cTapiie)

1. CpGI[I/I MNCPCUYHUCIICHHBIX BBIIIC 3JICMCHTOB B COCTABC JKHUPOB OoJIBIIIE BCETO
aTOMOB
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A) a3orTa; B) Bonopona;

b) docdopa; I') kanus.

2. Ilpu nmepeBapuBaHUH HYKJICHHOBBIX KUCIOT 00Pa3yrOTCsI MOJICKYJIbI
A) aMUHOKUCIIOT; B) riroko3sr;

B) )KupHBIX KUCTIOT; I') HykneoTuaos.

3. He nepeBapuBaercs
A) MOJIOYHAas KUCTIOTA;

B) cauBouHoe Macio;
b)pepment
dbopmunTeTpatauruapodoaTt- I') uadopm. PHK.
CUHTETA3a;
4. OCHOBHBIM TOIIJIUBOM B OpraHU3ME TUTPa SIBIISIFOTCS

A) Oenxwu; B) HyKkJI€MHOBBIE KUCIIOTHI;

B) xupsr; I') yrneBogpi.

5. IIpu nonyuenun AT® 3a cyeT AbIXaHUs B OpraHU3Me MAPTHIIKU 00pa3yeTcs

A) kpaxMmari; B) atunossiit criupt;

b) yrunekucnelii raz; I') MonouHas kucnoTa.

6. bompmmacTBO Monekyn AT®, wucnonp3yemblx remapaoM Tmpu Oere,
CUHTE3UPOBAHO B

A) pubocomax; B) Muroxonapusx;

b) xnopormnacrax; I') nuromnazme.

7. B cBeTOBBIX peakuuax GOoTOCUHTE3a 00pa3yeTcs

A) kpaxMmari;

36



b) xucnopon;

I') Boga.
B) yrnekucelii ras;
8. 'ereporpodom siBIIsSIETCS
A) xaprodens; B) moTuk nmonsyunii;
b) manopoTHuk opisik; I') noxneBoi 4epBb.
9.ABTOTpO(HA KIETKA
A) KOpHSI JIUIIBI; B) crebns pxu;
b) ctBonia 100-netHero nyoa ; I') HOKKHM MaceHKa.

10. UcTounukoM yriaepojia Jjisi CHPEHU SBJISIETCS
A) OKHCH yIriepoa; B) opranuyeckue BemiecTBa Mullly;

b) nByokucs yriepona; I') mepernoii moyBBbl.

11. [lepeHocuT KUCIOPO B KPOBU OEIIOK

A) IUTOXPOMOKCH/1a3a;

b) pochopubdynokunasa;

B) Muo3us;

I') remornoOuH.

12. Nudpopmanmonnas PHK cuntesupyercs He B siape y
A) ranku;

b) Mmonounokucioi 6akTepuu;

B) maiickoro xyka;

I') Bomopociiu naMUHApUH.



13. B o6pasue AHK romocemennoro pacrenus cogepxurcs 0.04 Mr-moiib ryanuHa
n 0.03 monb agenuHa. [Ipu 5TOM TUMHHA COAEPKUTCS

A) 0.03 Mr-morb; B) 0.07 mr-mois;
b) 0.04 Mr-moms; I') HemsBecTHO.

14. B o6pasne JIHK Gaktepum comepxutcs 0.08 mr-monp nurozuHa u 0.20 Mmr-
MOJIb A€30KCUPHO03bI. [Ipr 3TOM THMHHA CONEPIKUTCS

A) 0.02 Mr-mons; B) 0.08 Mr-momb;

b) 0.12 Mr-moms; I') 0.06 Mr-momb.

15. 63 HykseoTHaa KOJAUPYIOT

A) 189 aMMHOKHCIIOT; B) 63 aMUHOKUCIOTHI;

b) 126 amuHOKMCIOT; I') 21 amuHOKHUCTOTY.

16. Ilpu BcTaBKe OJHOTO JUITHETO HYKJICOTHIA B CEpeIUHE KOIUPYIOMIETO OEI0K
y4acTka B Oeske

A) U3MEHUTCSI MHOTO aMUHOKHUCIIOT;

b) usMeHuTcs ojlHa aMUHOKUCIIOTA;

B) Huuero He nu3aMeHurcs;

F) ITOABUTCA AOIIOJITHUTCIIbHAA aMUHOKHUCIIOTA.
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