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3AJAHUA
NPAaKTHYECKOro Typa pernoHajabHoOro 3rana XXX Bceepoccuiickoi
OJIMMINIMAAbI IKOJbHUKOB 110 Onosioruu. 2014-15 yu. roa. 10 kiacce

MHUKPOBHOJIOI'USA U TEHETHUKA (max. 20 6a1;10B)

3AJAHHUE 1. MUKPOBHUOJIOT U (10 6an10B)

Heap padorbl: [IpuroToBUTH U UCCIIENOBATh KYJIbTYpPY XJIEOHBIX, MJIM MUBHBIX APOXIKEH
(Saccharomyces cerevisiae).

O0opynoBanue: MUKPOCKOIIBI, TOPEIKU WA CIIUPTOBKHU (HE 00S3aTENBHO), MPEIMETHBIE
Y MOKPOBHBIE CTEKJIA, MUIMETKU W/WIA MUKPOOUOJIOTUYECKUE METIU, MOJOCKH (PUIBTPOBAILHON
Oymaru, pactBop JIroross, crakaH4MK ¢ BOJAONPOBOIHOW BOJIOM, KYJIbTypa IPOXIKEH B KUAKOU
cpene.

Xox padoThI:

1. [IpuroToBuTh mpenapar UCCIeIyeMOW KyJIbTypbl METOJIOM «pa3/iaBlieHHas Kamisi» U
OKpacuTh pactBopoMm Jlroroms. Jlnmg 3TOro ¢ NOMOIIBIO NHUIIETKH WJIM  NETIIH,
MPOCTEPWIIN30BAHHON B IUIAMEHU TOPENKHU, OTOOpaTh KaIlll0 HCCIEeIyeMOd KyJIbTYphl U
MIOMECTHUTh Ha MpeaMeTHOe cTekiI0. J06aBuTh Karuio pactBopa JItoroys u HaKpbITh MOKPOBHBIM
CTEKJIOM.

2. ITomecTuTh npenapaT Ha CTOJIMK MHUKPOCKOIA, C(hOKYCHUPOBaTh ¢ 00BEKTUBOM 40X.

Iloka3zaTh npenogaBareJiio.

Texnuka npuzomoenenus npenapamos u padoomsl ¢ MUKPOCKONROM: MaKc. 2 danna.

3. PaccMmoTpeTh KIETKH JpOiOKeH B MHUKPOCKON W 3apuUCOBaTh B JIMCTE OTBETOB,
0003Ha4YMB YBUICHHbIE CTPYKTYPbI KIETKH.

Texnuka pucyuka: makc. 1 oann

4.Hanucathb B JIMCTe OTBETOB OTBETHI Ha CIEAYIOLIME BOIPOCHL.

1) KakoB ypoBeHb OpraHu3aiiu KIETKH 1 TAKCOHOMUYECKOE MOJIOKEHHUE IPOKKEH?

Ouenka: maxkc. 1 6ann

2) Kakue opraHesibl U BKJIIOUEHHUS XapaKTePHBI 171 APOKKEBON KIETKU?

Ouenka: maxc. 1 6ann

3) OxapakTepr3oBaTh META0O0IM3M JPOMKKEN U CIIOCOOBI TTOJTYYCHUSI UMU SHEPTHH.

Ouenka: maxkc. 1 6ann

4) Hanucath ypaBHEHHE U XUMHUYECKHE PEAKIIMH CIIUPTOBOTO OpoxeHus. MoxeT Jin
CHUPTOBOE OpOKEHUE MPUBOJIUT K 00pa30BaHMIO HECKOIBKUX (3 miu Oosiee) IpOayKTOB?

Ouenka: makc. 3 6anna

5) Kak ucnomns3yrorcs Apoxokeit B OMOTEeXHOI0THN?

Ouenka: maxc. 1 6ann

6)2xonorus apoxckeil. I3BeCTHBI U APOKKU, MPUHOCSIINE BPE]] YETOBEKY?

Ouenka: maxc. 1 6ann

PE3YJbTATBI PABOTHI BHECUTE B JIUCT OTBETOB, ITPEJCTABJIEHHBII HUKE!



JIMCT OTBETOB

IIpenaparbi Ilpenapar A

1 u 2. Texuuka
MIPUTOTOBJICHUS
npenapara u paboThl
C MHUKPOCKOTIOM

3. Texuuka
BBITIOJIHEHU S

pUCYHKa

4. OTBETH HA
BOIIPOCHI

1)

2)

3)

4)

5)

6)

UTOIO




3AIAHUE 2. TEHETHUKA. (10 AJIJIOB)

JJ1s1 BHINOJTHEHUA MPAKTHKYMA KaKI0MY YUYACTHUKY NMOHAT00SITCS /IBe MAPbl MOHET PA3HOI0
JAOCTOMHCTBA (HANpUMep, IBe MOHETHI B OIMH PYy0Jib M elle ABe — 1o 50 Komneek).

2.1. Be1Obopku U NOmysasiuy HeOOIBIIOTO pa3Mepa MOTYT ITOKa3bIBaTh CYIIECTBEHHbIE OTKIOHEHHUS
OT OXKUJAEMbIX T'€HETHYeCcKHX 3akoHomepHocTel. [IpeacraBbre cebe, uTo mpouurtaB padoty HMoranna
I'peropa Mengens «OneITbl HaJ pacTUTEIbHBIMH THOpuAaMu», €€ pemus BocrnpousBecTH EBrenuit
bazapos, nepconaxx pomana MBana Cepreesuda TypreneBa «OTiipl u netu». K coxkanenuto, B OTIUYHE OT
Mennens, bazapoB oka3ancs CTECHEH B CPEACTBAX M CMOI BBIPAIIMBATH B KAXKJIOM IIOKOJIEHUU TOJBKO
YEThIpE PACTEHUsS B YETHIPEX IOPHIKAX HA MOJOKOHHHMKE €IMHCTBEHHOI'O OKHA CBOEH KOMHaThl. bazapos
oJiarajl, YTo 4eThlpeX pacTeHUI JOCTaTOYHO i JeMOHCTpauuu pacueruienus 3 : 1. J{ns ckpemmBanuii
EBrenuii BbIOpan copT ropoxa ¢ KapJaHKOBBIM CTeOJEM M NypHypHBIMH LIBETKAMH W BTOPOH COPT C
BBICOKMM cTeOsieM U OenbIMu 1BeTkamu. B noxonenuu F; oH momydns Bce 4eThIpe pacTeHUsi C BHICOKUM
crebiaeM M MypnypHbIMU LiBeTKamu. [IpoBeautre MoAENMpOBaHUS TOTO, YTO MOI MOJY4YUTh EBrenuit
ba3zapos, B mocieyronux MoKoJEHUIX, UCIIONIb3YsI PeUI0KeHHbIe Bam MoHeTsI. [l KaXA0ro npru3HaKa
U KaXJIOT0 pacTeHUsi HY)KHO OJIHOBPEMEHHO INPOBECTH OpOCOK ABYX MOHET. [[is mpusHaka pocTta u
MpU3HAKa OKPacKU LBETKAMM BO M30ekaHUE IMyTaHUIbl UCIOJIb3YHTE pa3Hble mapbl MoHEeT. O003HaubTe
OJIHYy CTOPOHY MOHETBHl KAaK JOMHHAHTHYIO aJlIellb, @ BTOPYK — KaK PELUECCHUBHYIO ajuienb. Torna
KOMOHMHAIMS BBINABLUIMX CTOPOH JBYX MOHET OYyIET COOTBETCTBOBATH I'€HOTUIY OTHEIBHO B3SITOrO
pacTeHus TO OJHOMY TeHy. 3amoJIHUTE Ha OCHOBaHWHM Barmnero monenupoBaHusi TaOnuiyy 1 manee,
HCIOJIb3YS ClleylolIe 0003HaueHUs ajlieNieii: BBICOKHM pocT — 7, KapJIIMKOBOCTh — £, IIYPITypHbIE [[BETKU
— P, 6enbie uBeTku — p. ['erpl P u T HAC/IEIyIOTCSl HE3aBUCUMO JPYT OT JApyTa.

Hanmmure Hrke cxemy CKpeniuBaHus Topoxa, B3saTyto bazaposeim (1 6ann).
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Tadoumua 1. XapakTepucTruka cMOIeJTUPOBAHHOIO NMOKOJeHUus F>,

Pacrenue 1 Pacrenmne 2 PacTrenmne 3 Pacrenue 4

IMosry4yeHHBIH B X0/€
Bamero moxenupoBanus
reHorun no rekamMm Pu T

CooTBercTBYIOIIM
reHoTuny ¢peHoTun
(onmuuIMTE CJIOBAMH)

Teopernyeckas
BEPOSITHOCTH 3TOI0
(enoruna

3a kadxcoyro knemky uz cmpok «l'enomun...» u 3a Kaxcoyro npasuibHO 3aNOJIHEHHYIO KIemKy U3 CmpoK
«@enomun...» u «Beposmnocmo...» Bol nonyuaeme 0,25 o6anna. Maxcumym 3a mabauyy — 3 banna,
Maxkcumym 3a 3a0anue (emecme co cxemotl) — 4 banna.



2.2. Tllonyuunock mu y Bac cootHomenne 3 : 1 B mokosieHuu F, 17151 BBICOTHI CTEOIIS MIIM OKPACKH
uBetka? Eciu HET, HE OTOpYaTeCh, BEPOATHOCTD 3TOT0 OTHIOAB HE 100%.

KakoBa BeposTHOCTH TOTO, UTO B BEIOOPKE pazmepoM 4 0coOu B MOTOMCTBE OT CKPEIIMBAHUS JIBYX
rerepo3uror Aa x Aa Tpu HOTOMKAa OydyT HMMETh JOMUHAHTHBIM (DEHOTHNI a OJUH — PELECCUBHBIN
dbenotun? Jlns pemieHus HYKHO HaWIM BEPOSTHOCTH OJHOM 3JIE€MEHTApHOM KOMOWHANUW (HAmpumep,
[IEPBOE PACTEHUE - PELIECCUBHOE, a BTOPOE, TPEThe U YETBEPTOEC — JAOMUHAHTHBIE) U YUCIO 3THUX
AJIEMEHTapHbIX KoMOuHanui. J{is ducia sjaeMeHTapHbIX KOMOMHALMN MOXKHO MCIOJb30BaTh (GopmMyrny
YHUCJIa COYETAHU:

7]
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, B KOTOPOH N — pa3Mep COBOKYITHOCTH, M — pa3Mep BBIOOPKH, KOTOPYIO

JIeNIA0T U3 COBOKYIHOCTH, n! — MpOU3BEICHUE HATypaIbHBIX YuCces OT 1 A0 n.
BepositHOCTh nONyunTh 3 1OMUHAHTHBIX (heHOTHIA M 1 peueccuBHbIN B BbIOOpKE U3 4 ocobeit
COCTaBHT: , TaK Kak »JJIEMEHTAapHBIX KOMOMHaUUWi Oyner , a4 BEpOSATHOCTb

OJHON MX HUX COCTaBUT: (1 6ann 3a npasunvuyro eeposmuocmos pacwenienus 3:1, no 0,5
banna 3a Yucio KOMOUHAYUL 8EPOSIMHOCMb U BEPOSIMHOCHbL OOHOU U3 HUX, MAKCUMYM 34 3a0aHue 2
banna).

2.3. Apkagmit KupcanoB 3ameTwii, 4To B JKCIiepuMeHTe bazapoBa CIMIIKOM Majo pacTEeHUM, YTOOBI
HaOJI01aTh HE3aBUCHMOE HACJEJI0BaHUE MPU3HAKOB U MPOBEPUTh TPETHIl 3akOH MeHens, Mo3ToMy OH
npuriacui bazapoBa k cebe B mmeHue, u TOT BblpacTuil 160 pactenuil nokosnenus F,. Cpemu HHX
okazajoch 11 KapiaMKOBBIX pacTeHMH C OENIbIMU LIBETKaMH, 26 KapJUKOBBIX PACTEHUN C MYypILypHBIMHU
1BETKaMH, 31 BBICOKOE pacTeHHE ¢ OeJIbIMU [IBETKAaMU M 92 BBICOKUX PACTEHUS C IIYPIYPHBIMU [IBETKAMH.
Ba3apoB pEInI CPABHUTH CBOM IOTYdEHHBIC PE3yIbTATEI C OKMAAEMBIMH IPH TIOMOIIH KPHTEPHS .
3amonEuTe TAabNMIy 2, pAacCUMTaiiTe 3HAYCHHE KPUTEPHS - ¥ OLCHHTE CTENEeHb COOTBETCTBHS
HABITIOMAEMBIX JAHHBIX C OXKHIAEMBIM paciiervienneM. Jis pacdeTa KpUTepHs X MCIOIb3yiiTe GopMyITy:

(0-EY

X’ = E T o
) , tie O — HabmomaeMoe 4ucio ocoOer B ONpeeieHHOM (DEHOTHUITUYECKOM
kimacce, a E — Teopernuecku oXKuJaeMo€ 4YHUCIO OCOOe B 3TOM K€ (DEHOTHIHYECKOM KJilacce.
. 2
Hcnonp3yiTe 1 cpaBHEHUS KpUTUYECKOE 3HaueHue ' =7,81.

Tadumnua 2. XapakTepucTUKa 3aaHHOTO0 NOKoJeHus F»,

DeHOTHIINYECKU T KapJuuxkossbie KapJuuxkossbie Bricokue Oesibie Bricokue
KJ1ace OeJsible NypnypHble NypInypHbIe
Ha0mnaronaemoe 11 26 31 92
0)
O:xnpaemoe (E)

3a xaoswcoyro npasunvho 3anonnennyro kiemky Tabnuyer 2 cmasumces 0,25 o6anna (makc. 1 6ann).

3HauCHHE KPHTEPHS )~ COCTABIIICT: , (2 6anna) uro Oonbiie/MeHbIIE (nOOUEPKHYMb)
KPUTHUYECKOTO 3HAYCHUSA x2=7,81, [I03TOMY IPEIAINOJIOKEHUE O HE3aBUCHUMOM HACJIEAOBAaHUU IPU3HAKOB
BBICOTA CTEOJIT M OKpacKa I[BETKa MOATBEpPKIaeTCs/onpoBepraercs (noouepkuymo) (I d6ann). Maxcumym
3a 3a0anue — 4 banna.



