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Mertonuueckue ykazaHus I JTa0OpaTOpPHBIX PAOOT TO IUCIUTIINHE
«buonorus» cocrabieHbl B cooTBeTcTBUU ¢ TpeboBanusimu OPI'OC CIIO,
peaIHa3HavYeHbl Uil CTYIEHTOB, oOydaronuxcs no crenuaibHoct CI1O:
29.02.10 KoncTpyupoBaHHe, MOAECIUPOBAHUE W TEXHOJIOTHUS H3TOTOBIICHUS

U3JIeTTUH JIETKOW MTPOMBIIIUIEHHOCTH (TI0 BUJ1aM)



Meroanuyeckue ykazaHus s 1a00paTOPHBIX padoT

MeToauueckre peKkOMEeHIaluu MpU3BaHbl OKa3bIBaTh IMOMOILb CTYJEHTaM B
M3y4YE€HUU OCHOBHBIX MOHATHM, UJEH, TEOPUN U MOJIOKEHUN JUCIIUILINHBL, U3y4aeMbIX
B XOJI€ KOHKPETHOI'O 3aHATHUS, CIIOCOOCTBOBATh Pa3BUTHIO UX YMEHUM, HAaBBIKOB U
po(heCCUOHATIbHBIX KOMIIETEHLIUH.

B nanHOM ydeOHOM TMMOCOOMH COTJIACHO CHEeHNH(HUKE AUCHUILIUHBI U
MIPOMHCHIBAKOTCS:

HosicHuTebHAA 32N CKA

[enws mabopaTopHOUl pabOTHl COCTOUT B TOM, YTO OHA BOOPYXAET CTYJICHTOB HE
TOJIKO HEOOXOJAMMBIMU B >KU3HM OHOJIOTMYECKHUMHU 3HAHUSMHU, HO W TOJE3HBIMU
YMEHUSIMU U HaBbIKAMH CaAMOCTOSITEIbHON TOCTAHOBKH SKCIIEPUMEHTA, GPUKCUPOBAHUS U
00paboOTKH pe3yibTaTOB, HO M CIIOCOOCTBYIOT Pa3BUTHIO MHTEpeca K OMOJIOTMYECKUM
UCCJEIOBaHUSIM, (OpMUPYET HaBBIKU, YMEHHS OHOJIOTHYECKOTO HCCIIEIOBaHUS,
3aCTaBIISIECT JIOTUYECKU MBICTUTB, 1€JIaTh CONIOCTABIICHHUSI, BBIBOJIbI, TO3BOJIIET PA3BUBATH
Ha0II0AATEIbHOCTh CTY/ICHTOB B HEMOCPEJCTBEHHONW U TECHOM CBSI3U C MPOIIECCOM
MbIIUIEHUS (paboTa Mo HaMEUYEHHOMY IUIaHy, aHAJIM3 U UHTEPIpeTalus pe3yabTaToB).

OdopmiieHue pe3yabTaToB padOThl AUCHUILTMHUPYET MBICIIb CTYACHTA, IPUYyUYaeT
€ro K TOYHOCTU BBINOJHEHUS] HMCCIEAOBATEIBCKOW PabOThl, 3aKPEIISeT HABBIKU U
YMEHHUSI, TIOJIyYEHHBIE B YUYEOHOU eI TEHLHOCTH.

JlaGopatopHBbIi TPAKTUKYM BKJIIOYAET pa3HOOOpa3HbIe JIabopaTOpHbIE pabOTHI MO
TeMaM Kypca OMOJIOTHU JJIsl CPEeIHE-CIEeIMaIbHbIX YUeOHBIX 3aBEICHUIA.

OpnHako aJist MPOBEICHHUS JIAOOPATOPHBIX padOT HEOOXOAMMO YUUTHIBATD:

- CII0)KHOCTD OIIEHKH YBUIEHHOTO WIH 3a()MKCUPOBAHHOTO B SKCTIIEPUMEHTE;
- YMEHHUE BBITIOJIHITH PACU€ThI, MOCTPOEHUE TPA(PUKOB, BHIBOIBI.

Kak moka3piBaeT TmpakTUKa, WCIOIb30BAHUE JIAOOPATOPHOTO MpPaKTUKyMa
aBisieTcsi 9OPEKTUBHBIM CPEICTBOM (POPMUPOBAHUSI HE TOJBKO HWHTEIUICKTYaIbHBIX
CIIOCOOHOCTEM, HO W Pa3BUTHIO MO3HABATEIILHOW aKTUBHOCTU CTYIEHTOB, YTO B CBOIO
ouepe/ib ABISACTCS OAHUM U3 MOKa3aTesiel ColuaabHO-TPOodecCuOHATbHON MOOMIIBHOCTH
CTYJICHTOB.

JlabopaTopHas padora Nel

Tema: «HaO/oneHue KJIETOK PAaCTEeHMd M KUBOTHBIX M0l MHKPOCKOIIOM Ha
roTOBBIX MHMKpoOINpenaparax, ux omnucaHue. IIpuroroBieHue u onucaHue
MHUKPONPENapaToB KJIETOK pacTeHuii. CpaBHeHHe CTPOEHMsI KJIETOK pPacTeHHil U
’KMBOTHBIX 10 FOTOBLIM MUKpoOIpenapaTam.

Hean paGoThbI: 03HAKOMUTHCSI C OCOOEHHOCTSIMHU CTPOEHUSI KJIETOK pACTCHUU U
KUBOTHBIX OPraHW3MOB, TOKA3aTh MPUHIUIUAILHOE €AMHCTBO UX CTPOCHHS.
Oo6opynoBanmue:

l. xoxwula yeuryu JIyKOBHUIIbI,

2. snuTenuaIbHbIe KJIETKU U3 MOJIOCTH PTa YeJIOBEKa,
3. MHUKpPOCKOII,

4. yaiiHas JOXKEUKa,



MIOKPOBHOE U MPEIMETHOE CTEKJIA,

CUHUE YepHUJIA,

nofx,

TETpaib,

. pYYKa, IPOCTOW KapaHJalll, IMHEHUKA,

0.yueonux JI.K.bensen, I1.M.bopoaun, H.H.BoponioB «Oo6mas Ouomorus 10-
1 1xkmace» ¢.290 unm yueOnuk C.I'. MamonTos, B.b. 3axapos ¢.79-80.

— 0 0 N oL

Pabota BbINOHSAETCS O BapyaHTaM, KOTOPbIE HA3HAYAET MPEIOaBaTeNb.

Xo/1 padoThI:

1. OtgenuTe OT YelIyH JIYKOBHUIBI KYCOYEK IMOKPBIBAIOLIEH €€ KOKHUILIBI U TOMECTUTE €T0
Ha MIPEAMETHOE CTEKIIO.

2. Hanecure kamenbKy ciaboro BOJHOTO pacTBopa Hoaa Ha mpenapar. Hakpoiite
npenapaTr MOKPOBHBIM CTEKJIOM.

3. CHUMUTE YallHOM JIOKEUKOW HEMHOTO CIU3H C BHYTPEHHEN CTOPOHBI HIEKH.

4. ITomectute CIM3b Ha MPEAMETHOE CTEKJIO U TOJKpAChTe pa30aBICHHBIMU B BOJIE
cMHUMH YepHuiamu. HakpoiiTe mpenapaT HOKPOBHBIM CTEKJIOM.

5. PaccMoTpuTe 00a npemnapara 1mnoj; MUKpOCKOTIOM.

6. Pe3ynbTaThl cpaBHEHMS 3aHECUTE B Ta0uiy 1 u 2.

7. Cnenaiite BBIBOJ O IPOJIEIaHHON padoTe.

Bapuant Ne 1.

Tabnuna Nel «CxoacTBa v OTIWYUS PACTUTEIBHON U )KUBOTHOM KIIETKI.

CxoxacTBa OTinnuns
Bapuant Ne 2.
Tabnuna Ne2 «CpaBHUTENbHAS XapAKTEPUCTHUKA PACTUTEIBLHON M )KUBOTHOM KIJICTKW.
Knetkn [urorutazma | Axpo IInotHas kietouHas | IImactuabl
CTCHKA
Pacturennnas
JKuBortHasa

B xoze mpoBenenust 1abopaTopHO pabOTHI CTYACHT JOJIKEH HAYIUThCS: paboTaTh
C MHUKPOCKOIIOM Y M3TOTOBJISITH MPENapaThl; CBA3BIBATh (DYHKIIMH OPTAaHOUIOB KJIETKH C
(U3UOIOTUYECKUMH TIPOIIECCaMU, MPOTEKAIONMMUA B HEHM; CaMOCTOATEIHLHO W3Yy4aTh
CTPOCHHE KIICTKH; BJIaJIETh TCPMHUHOJIOTHECH TEMBI.

JlaGopaTopHasi paGora Ne2

Tema «YMcTBeHHasi pad0TOCIIOCOOHOCTHY»

OBaanenue MeToIaMH onpeaeeHust nokasareJiei YMCTBEHHOM
padoToCcnoco0HOCTH, 00BbSICHEHHE MOJYYCHHBIX Pe3yJbTaTOB M (POPMYJIMPOBAHHUE
BbIBO/I0B (ITHCHbMEHHO) C MCII0JIb30BAHUEM HAYYHbIX NOHATHH, TEOPHHA M 3aKOHOB.



Ilenv: ©3yunTh  YMCTBEHHYIO  pabOTOCTIOCOOHOCTh IS KOHTPOJIS  3a
(GYHKIIMOHALHBIM COCTOSTHUEM IIEHTPAIBHOM HEPBHOM CUCTEMBI U €T0 U3MECHCHHUEM TT0]1
JCHCTBUEM pa3M4YHbIX (DAKTOPOB, OBIAJCTh METOJAMH OIPEJACICHUS IOKa3aTesc
YMCTBEHHOW pabOTOCIIOCOOHOCTH; W3yYUTh MEXaHMU3MbI aJanTallid OpraHu3Ma
YeJI0BeKa K HU3KMM U BBICOKMM TEMIIepaTypam

Xoxa pabéoThi:
1.M3yunTe TEOPETUUECKYIO YaCTbh.
2.BpInonHuTe 3aaHU TPAKTUYECKON YACTH.

Kparkue TeopeTrudeckue cBeieHUsI

YMcTBeHHas pabOTOCTIOCOOHOCTh YEJIOBEKa 3aBUCHUT OT MHOTHX (DaKTOpOB,
COBOKYITHOCTb KOTOPBIX MOYKHO Pa3/CIUTh HA TPU OCHOBHBIE TPYTIIIHI: (DU3UOJIOTHUECKHE
(bakTOopel — BO3pACT, MOJ, YPOBEHb (PU3UYECKOTO U (PYHKIIMOHAIBHOTO Pa3BUTHS,
COCTOSIHUE 3]I0POBbsI, MUTAHUE U Jp.; (HaKTOPhl PU3NYECKOro XapaKkTepa, OTpakaroIue
reorpaduyeckre, KIMMaTHUYeCKUE YCIOBUS CYIIECTBOBAHUS; MCUXUYECKUE (PAKTOPHI —
MOTHUBAIUsl JEATEIIbHOCTH, SMOLUMOHAIBHBIA HAacTpod U Ap. [lokazaTenu yMCTBEHHOM
paboTOCIIOCOOHOCTH CIY>KaT JJII WHTErPaIbHOM XapaKTePUCTUKH (PYHKIIMOHAIBHOTO
COCTOSIHHSI OPTaHHU3Ma.

AOUOTHYECKHE — KOMIIOHEHTBI U SIBJICHUS HEXKHBOW MPUPOJIBI, TPSIMO WU
KOCBEHHO BO3JICCTBYIOIIHUE HA )KUBBIE OPraHU3MBI.

YenoBek, B OTIWYUE OT >KUBOTHBIX, MOMOTAaeT cebe MPHUCIIOCa0IMBAThC K
YCJIOBUSIM CYIIECTBOBAHUS, UCIOIL3Ys, KPOME CBOMX (DU3UOJIOTUYECKUX PEaKIui, ellle
Y pa3JInuHbIE 3alUTHBIC CPEJICTBA, KOTOPHIE Aajla €My HUBUIN3ALMS: OJCKY, IOMa U T.
. OTO 0CBOOOXK/Ia€T OPTraHU3M OT HArpy3Ku Ha HEKOTOpBIE aJIallTUBHBIC CUCTEMBI U B
psAle clydya€ UMEET OTpHULIATENbHbIE I OpraHu3Ma IMOCIEACTBHS: CHHKAET
BO3MOYKHOCTbH aJJalITUPOBATHCS K IPUPOIHBIM (pakTopam. B cBsi3u ¢ 3TUM Onosioruueckas
peakiysi >KMBOTO OpraHM3Ma Ha TEOXMMHUYECKHE (PAKTOpbI MOXKET MPOSBIATHCS B
IIUPOKOM JIMara3oHe — OT MPHUCIOCOOISIEMOCTH OpraHu3Ma J0 3a00JIEBaHUS U JIaXKe
rubey B X0J1e AMUACMUYECKUX 3a00JIeBaHUM, HOCSIIIMX MAaCCOBBIN XapakTep.

[Ipn ajmantanu K HU3KMM TeMIepaTypaM IPOIECCHl  TEIIOMPOTYKIIUH
CTAHOBSITCSI MHTEHCHUBHEE, a TEIUIOOTAAYd CHIDKAIOTCA M B KOHEUYHOM MTOTE
YPaBHOBEIIMBAIOTCS TaKUM 0O0pa3oM, 4TOObI HaubOOJee COBEPIICHHO MOJIEPKUBAThH
CTAOMJIBLHYIO TEMIIEPATYPy Tejia B HOBBIX YCIOBUSIX.

IHopsinok BbIMOIHEHHsI padoT

3ananue 1. Buumamenvno npocmompems Kaxcoyrw cmpoky maoauuyst B. A.
Anghumosa (cm. nusce) (cneea nanpaeo, KaK YumMalOm KHU2y) U 6bl4epKueams OyKel
", 1y,

a"u'"n'.

[To xomanae "Hauunaiite!" B TeueHHE 2 MHMH. MO CEKYHJIOMEPY CIEAYET
3auepKkuBaTh OyKBBI, YKa3zaHHbIE B 3amanud. [lo komanme "Cron!" criemyer OTMETHTH
MECTO, TJIe ObLT 3aKOHYEH MPOCMOTP.



KXKCEKHCHCHBEeEXCHAHCKCCHKHACECHKXKBHX

AHCHACXKBEeEHHXBCAHCHKAHNHKCBHBHKBXAaBe

KAXBCEHHBHKXHCHAHKBHCAKCHBAKCBECHKCB

HKCECHKCBXHEeCCBXKHKBCKBe¢eBKHHeCcaBHEeXEe€

KCHBKAHCHACHAHNCXAKBHHAK CXaAaHeHaAacCcHan

CEBXAKXCHCHCHAHCKBHBKXBCKCBKBHAMHNCCH

ABCHAKXACCCHAHCECCXKBAHCHACABKXCH®ESH

BHKBCHAHCHCKXABHXHBHXKXEeXHBHCHBCace¢e

HKCeXBHBHACBHCHBHACHXBXBHCHACEHCKAaAHNB

KCEHHCHCCACHXBKCBHCHACAHCHKBXXHKXHKE®

CAKACKXCBCKXCKXHAHNCHKABECBCCHAHCEKX

HCHCHCHBHEXKBXCHBHAKHCXAaHEeEBKCKHEXEC




BXBAKCHCHAHAHCHAKCXKHBXHHKCHAaAHBEeCH
CHAHKBEeEXKXBEeCKHCXHACHAKCXKBXBXe¢eaec
CKXCKHAHBKBKXCHKXHCHAHKXAKCHAHECHBK
HCHAHCHKXAKCHHBAHCBKHXBAHBXCHHXBHK
XBEKKCHKCXAHECEXCHAHHECeXCECEXCKEeEHHCBHEeK
ABCHAXHAKBCHBCAHKBABHXHABXKC(CEBXXER
CHABEeCKBXCKCHAKXBCHXCBEeEXKACHBXHHCA
KeEBCXHBHXHBKAHCCEHKXHAHCKACHBCHHXAK
KHCHHECEKHBHCXXAHBCHHAHAHXHHXKBXAaHEeK
HCHKCEHKXAHHABHCHBEeEHKAHCXAaAaHCeHAaABHA

HCKAHBKXAKHHCHBHCKXAHXBKAHCXBBCKBEC

CXABCXCBEHAXHAHCHXEBEXBKCHAHCEXBXZCHAHNH
BEHXHEBECHABCABCHACKCAXBKEeXCBCHANCANC
HXHCXEXCeKBXHEXCHCHeEHHAHECEHKXKHEKXEKE
XAKHXCKAHCBCKEXHAHNCHXCKXHCCHAKCKBX
HCHAHXAC¢eXKHCHAXCKEXCHCHAXKEKECKXBHC

CHAHCEHKXBAHCHAXKE¢XCHAKCBEECECBCAHCHA

IHoacuuraire:

a) o0111ee KOJIMYeCTBO MPOCMOTPEHHBIX 3HAKOB (S), S =

0) KOTMYECTBO BHIYEPKHYTHIX OYKB (M), M=

B) oOImiee KOJIMYECTBO OYKB, KOTOpPOE€ HEOOXOJMMO OBLIO BBIYEPKHYTH B
npocMmoTpeHHoM TekcTe (N), N=

I') KOJIMYECTBO OMUOOK (n), n=

Borumnciaure:

1) koo purmeHT TOUHOCTH BBIMOTHEHUS 3a1auus (A): A=M/N;

2) koapurment ymcrBeHHou npoaykrusHoctH (P): P=A x S;

3) 06bem 3putenbHoi uHpopmaruu (Q, 6ut): Q=0, 5936 x S, rae 0, 5936 —
cpeaHuit 00beM nHGOpPMaAILIUU, TPUXOISAIIUICS Ha OJUH 3HAK;

4) ckopocTth niepepadorku nabDopMmanuu, out/c: CIIN= (Q — 2, 807 xn) / T, roe
2, 807 6uta — nmotepst HHGOPMAIINH, TPUXOSIICICS HA OJMH IPOIYIICHHBIN 3HAK; T-
BpEMsI BBITIOJIHCHHUSI 3a1aHUS, C;



5) ycroriunBocTh BHUMaHus: YB =S/ N.

JlaHHbIe 3aHeCTH B TA0JIHUILY

JlanHkie A P 0 CIIH VB

HuausnayansHbie

Cpeanerpynnoseie

3ananue 2. B meuenue nocinedyrwoujux 2 MmuH. ciedyem noemopums 3adanue,
Ho - eviuepkusamv Oykevt "'a" u '"m', a couemanua smux Oyke c Opyzumu
noouepkuymeo, oykeocouemanus "'ca’ u "en'.

IHoacuuraire:
a)S=

0) M=

B) N=

r) n=
Bobrumnciure:
1) A=M/N,
2)P=AxS;

3) Q=0, 5936 x S,
4) CITN= (Q — 2,807 x n) / T,
5)YB=S/N,

/laHHbIE 3aHECTH B TA0JIHUILY

Haunsie A P Q CIIH VB
HuausnayansHuble

Cpeanerpynnossie



3ananme 3. s kKaxa0il NpoObI MOACYUTATH KOI(PPUIIHEHT NOABUKHOCTH HEPBHBIX
npoueccos (K)

K= (M/H) x 100 %, TOYHOCTbH BBITIOJTHEHHOW pabOThI, Te

K - k03 puImeHT noABM>KHOCTH HEPBHBIX MPOIIECCOB

M - KOIMUecTBO MPaBUIBHO BEIUEPKHYTHIX 32 BpeMs pabOThI OYKB;

N - KonM4ecTBO OYKB, KOTOpbIE HEOOXOIUMO OBLIO BHIYEPKHYTh
Yewm Gompire K, TeM 60s1b111€ TOJBUKHOCTD HEPBHBIX MPOIIECCOB.

Pe3yabTaTsl 3aHecTd B TA0 MY

JlauHsie M N K
HuauenayansHele

Cpennerpynnossie

CpaBHUTH MOKA3aTENH JIJIS1 KaXKIOU MPOOBI.

3ananme 4. Ucnonv3ya 0ononnumenvhyio aumepamypy 3anumiume eiuanue
aduomuyeckux (paKkmopoe na uenoeexa:

a) HU3KHUX TEMIIEpaTyp,

0) BBICOKHX TEMIIEPATYP

3ananme 5. O6vacnume, KaK nPOUCX00Um NPUCNOCOOTEHUE OP2AHUIMA K
aduomuueckum pakmopam u ux nocieocmaeust.

Bomnpocs! A1 CAMOKOHTPOJIA:

1. YUto takoe abuotnueckue GpakTopni?

2. Ot 4ero 3aBUCUT YPOBEHb PAOOTOCTIOCOOHOCTH Opranu3ma?

3. Kak BiusieT Ha )KU3HEACATEILHOCTh CHIDKECHHE PAaO0TOCIIOCOOHOCTH?
4. HazoBute (hakTOphl a0MOTHYECKOTO BO3ICHCTBUS HA OPTaHU3M.



