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BBenenue

Ha pyOexe 20-21 BB. Hayka cTajla OCHOBHOW MpPOU3BOIUTEILHON H
COIIMAJIbHOM CWJIOW, co3paroiieil HoBble J(G(EKTUBHBIE TEXHOJOTHH H
o0ecreunBaoIIel HENpephIBHOE COBEPIICHCTBOBAHUE IPOU3BOJCTBA U BCE
conuaibHON cepbl. Hayunplil mporpecc Bceraa ObUT TECHO CBSI3aH C Pa3BUTHEM
oOpazoBanus. B coBpeMeHHOM OBICTPO MEHSIOIMIEMCS] MUPE YK€ HEIOCTATOYHO
Pa3HOCTOPOHHUX  3HAHUM, yCHEelIHas  OpUEHTalMs W  NPOAYKTUBHAS
NEeATEeNIbHOCTh B JII0OOW cepe TpeOyroT OT uenoBeKa MOHUMAHUSI BHYTPEHHEH
JIOTUKHM Pa3BUTHUS HaydyHOro 3HaHus. [loaroroBka yuuTeneil, oOyyaromux He
npeaMeTaM, a 00JIacTsIM HayKH, paHHEE 3HaAKOMCTBO OOYYaOIIUXCS C HAyYHBIM
MeTo/I0M, (OPMHPOBAHUE HCCIIEIOBATEILCKOW KOMIIETCHIIMM Yepe3 pa3HbIe
dbopMBl  HCCNEOBATENILCKOM  JCSTENIBHOCTH  pacCMaTpUBAaeTCd B YHUCIE
MEPBOCTEIICHHBIX 3a/1a4 CUCTEMbI 00pa30BaHusl B BEAYIINX MUPOBBIX JIep:KaBax.

Bospoxnenue nocie kpusuca 90-x rr. pocCMHUCKON HayKH, CO3/IaHHE B
Poccun ceT yHUKaJIbHBIX HAYYHBIX YCTAaHOBOK, HAy4YHBIX IIEHTPOB MUPOBOIO
YPOBHSI OOBSBICHO MPUOPUTETHHIM HAIIMOHAIBHBIM MpPOeKTOM. OJHUM U3
KJIFOUEBBIX YCJIOBUWA €ro pealn3alud SBISETCS YBEIMYEHUE IIPUTOKA B
POCCUHCKYI0 HayKy MOJIOACKHU. Yxke cenyac Poccuiickasg akaaemus Hayk
co371aeT 0COOBIE OMOPHBIEC IIKOJIBI C KOHKYPCHBIM OTOOPOM HWHTEJUICKTYaJbHO
OJIapEHHBIX, OPUEHTHUPOBAHHBIX Ha YCHEIIHYI0 Kaphepy B OOJACTH HAayKH H
BBICOKUX TEXHOJIOTUU IIKOJLHUKOB, B KOTOPHIX OOyYEHHE HCCIIEIOBATEIHCKAM
YMEHUSIM U HaBBIKaM OyJIeT MPOUCXOJUTH Ha 0a3e TabopaTopuil aKaJeMUIECKUX
WHCTUTYTOB U BEIyIINX YHUBEpPCUTETOB. [Ipu 3TOM mpeiiecTByonuii oT00py B
TaKue IIKOJIbl MOUCK U BBISABJICHUE CIOCOOHBIX peOAT, UX MOTHUBUPOBAHHE B
HAYKy 3aBUCUT OT y4HTeJed OOBIYHBIX POCCUHCKUX IIKOJI, TUMHA3UN U JIUIIEEB.
Hengocrarounsii  ypOBEHb  IOATOTOBKM  YUMTENEW  JJI1  OpPraHU3alUu
UCCIIeI0BATEIBCKOM, MPOEKTHO-UCCIEAOBATEIbCKOM pabOThl 00yYaroUuXcsl C
Y4€TOM HMX WHAUBUAYAIBHBIX WHTEPECOB M HAKJIOHHOCTEH, ISl 3(PPEeKTUBHOTO
B3aMMOJICUCTBHSI C BY30BCKUMHU JaOOpaTOpusSIMU H JPYTUMH HAYYHBIMH

KOJUIEKTUBAMU, OCTAETCSl CEPbEe3HOM MPOOIEeMOii TIearornueckoro 00pa3oBaHusl



B Poccun. OpHOli M3 NpUYMH MOXKET OBITh, BO-NEPBBIX, HEAOCTATOYHAS
UCCIIEJIOBATENbCKAsL JEATEIbHOCTh MO NPOQUIBHOMY IMpPEIAMETY CTYJIEHTOB
NeJarornyeckux BY30B, a Takke Ae@UIUT 3Toil GopMbl pabOThl B paMKax
MEJIarOrHYECKOMN MPAKTUKHU.

B nocnegnue roael Ha dakynbrere Ouosnoruu, reorpadpun u xumuu KI'TTY
uM. B.II. ActadpeBa nosgBWIICS ONBIT MPUKPEIJIEHUS IIKOJIbHUKOB, KETAIOIINX
nornpoOoBaTh CBOM CWJIbI B HayKe, K CTYJIEHTaM, aKTUBHO 3aHHMAIOLIUMCS B
Hay4dHbIX Jaboparopusx. s mKogbHUKa paboTa Mpu By30BCKOM J1abopaTopuu,
3HAKOMCTBO C HAYYHOW TEMAaTWUKOW, ¢ TpuOOpamu, MOIyYSHHE MPOCTEUIINX
HaBBIKOB PAa0OTBl C HHMMH, ONBIT Yy4acTUs B CTYJIEHUYECKOW KOH(pEpEeHUUU —
KauYeCTBEHHO HOBBIM 3Tal pa3BUTUS €r0 HCCIEAOBATEIbCKUX KOMIETEHIUH,
MOTHUBHPYIOIIMKA K Oojee TiayOokoMy H3ydeHHIo mpobOiieM Hayku. CTyaeHTy
Takas (opma pabOThl AaeT HEOOXOAUMbIA B OYIyIIEM OMNbIT Pa3BUTHUS
UCCJIEI0BATEIbCKHUX KOMITETEHUUI IIKOJIbHUKOB, BOCITUTBHIBAET
OTBETCTBEHHOCTb. Ilepepacnpenenenne  pabOTbl 1O  KypUpPOBaHHUIO
UCCJIeI0BATEIBCKOTO MPOEKTa MEX/I1Yy BY30BCKUM MPENOaBaTENEM U CTYIECHTOM
pasrpy’kaer MpernojaBaTeNsi KaKk By3a TaK W IIKOJbl, IPU 3TOM IO3BOJISSA
000raTUTh OMBIT CTYACHTA KaK OyayIIero yunuTess.

Ileab MarucTrepckol AMCCEPTALMU COCTOSJIA B AHAIN3E HMEIOLIEroCs
OTIbITa CO3JaHMSI COBMECTHBIX U B pa3paboTKe OOIMIMX MPUHIUIIOB OpraHU3aIIH
COBMECTHOTO  HAy4YHO-MCCIIEJOBATEIIbCKOTO  KOJUIEKTHBA  IIKOJBHUKOB U

CTYACHTOB, aHAJIN3C €TI0 ICPCIICKTUB

3apaun:
1. AHanu3 COBPEMEHHOI'O COCTOSIHUSI HAY4YHBIX OOIIECTB y4YalllUXCS, HX

BSaHMOHCﬁCTBHH C By3aMHU U aKaJICMUYCCKHUMHU HHCTUTYTaMU

2. Pa3paboTka TPUHIMIIOB OpTaHHW3AIlMd W COJEPKAHHUS COBMECTHOU

HAy4YHO-HUCCIIEIOBATEIBCKON padOThl CTYI€HTOB U IIKOJIHLHUKOB

3. Pa3paboTka METONWYECKOTO TMOCOOWS, COJAEPXKAIIETO COBETHl U

PEKOMCHAAIIUN 10 pa60Te C OKCIICPUMCHTAJIbHBIMHU KHNBOTHBIMH u



71a00paTOPHBIM 000pyoBaHUEM TS peanuzanuu OTHOCHUTEIIbHOMN

CaMOCTOSATEILHOCTH M YCIICIITHOM aJlanTallii B By30BCKOH JIa0OpaTopuu



I'nmaa 1. ACTOPUSA CO3JAHUSA U PASBUTUSA HAYUYHBIX
OBIIECTB YUAIIIUXCS. HOY B CTPYKTYPE COBPEMEHHOU
HIKOJIBI.

1.1. Hcropuss HayuyHbiXx oOmecTB y4yammuxcsa. Ileppie HOY B
KpacHosipckoMm kpae.
3ajaya MOmyJIIpU3allMM HAY4YHBIX 3HAHUM, Pa3BUTHsA MHTEpeca K HayKe y
MOJIOACKU Kak cdepe mnpodeccuoHanbHO nedarenbHocTd He HoBa. B CCCP
nogbeM Hayku B 60-70 1., paclIMpeHHE CETH Hay4YHbIX YUYpPEXKIACHUU U
UCCIICZIOBATEIBCKUX LEHTPOB, MPUHATHE LENEBBIX (PyHAAMEHTAJIbHBIX HAy4HO-
UCCJEIOBATENBCKUX MPOrpaMM  CONPOBOXKAAIOCh  AKTHUBU3ALMEH  KPYKKOB
HAay4YHOI'O0 M TEXHUYECKOrO TBOPYECTBA HE TOJBKO IpPU IIKOJAX, HO M IpPH
MHOTOYMCIICHHBIX JOMaX M JBOPLIAX MMHOHEPOB, CTAHIUSAX IOHBIX TEXHUKOB H
HaTypanucToB. [Tpuaanuio 3Toil paboTe CUCTEMHOCTH, KaK Ha YPOBHE IIKOJIbI, TaK
U Ha TOPOJCKOM, KPaeBOM YpPOBHE CIOCOOCTBOBAJIO OOBEAMHEHHE OTAEIbHBIX
KPY’KKOB B €IUHYIO CTPYKTYpy — HayuyHoe obOmiectBo yuwamwmxca (HOVY). dns
HIKOJBHUKOB opranuzanus HOY nemoHcTpupoBaa mpex/ae Bcero o0uecTBeHHOE,
rOCyJapCTBEHHOE IPU3HAHMWE 3HAYMMOCTHM MX IEPBBIX MOIBITOK HAYYHOIO
TBOPYECTBA, pa3BUBAJA ONIYLIEHUE HAYYHOM MPEEMCTBEHHOCTH, TEM CaMbIM
crocoOCTBYSl UX opueHTaluu B chepy Hayku. C camoro Havajga 3HAYUTEIbHBIN
BKJIAJl B OPTraHU3ALMIO ATOTO JIBUYKEHUS IIKOJIbHUKOB BHOCUJIU BY3bI.
ITepBoe B cTpaHe HayyHOE OOIIECTBO yyaluxcs ObUIO OpraHu30BaHo B 1963
r. Ha 6a3e YensiOMHCKOro rocy1lapCTBEHHOIO MEAarorn4eckoro HMHCTUTYTa. DTy
MHUIMATUBY OBICTPO MOAXBATWIM Jpyrue By3bl. Yke B 1971 romy Ha 0aze
Bcepoccuiickoro nuonepckoro jarepst «Opienok» npoiuen [ Beepoccuiickuii cner
Hay4yHbIX OOLIECTB ydamuxcs. HTerpaumss mkon B CUCTEMY Hay4HO-
HCCIIEI0OBATENBCKOMN AEATEIBHOCTH MO3BOJIIA 3HAYUTEIBHO PACIIUPUTH KPYTO30p,
pa3BUTh  TBOPUYECKHE  CIIOCOOHOCTM  ydammuxci. B mKkojmax  LEHTpOM
UCCJIEeI0BATENLCKOM JIEATEbHOCTH OB MpeAMETHbIE KpYXKkH, a B BVY3ax
CO3JAar0TCs paznuuHble HayuyHble oOmiectBa «tOHbIE xumuk», «HOHBIM

ecTecTBouCHbITaTeIbY). C YHallluMHUCA IKOJI, ITPOBOAUIIACH CHUCTCMHAsA pa60Ta



KOJUIEKTUBOM TI€IaroroB IIKOJ U MHCTUTYTOB. CoBMecTHas paboTa MO3BOJIsIa
3aMHTEPECOBATh U BOBJIEYb PEOSAT B HAYUHO-UCCIIEI0BATENIBCKYIO JI€ATEIbHOCTD.

OcHoBHOU (QopMON oOTYETAa TO HAYYHO-UCCIENOBATENBCKOW  paboTe
CTAaHOBHUTCS  HAYYHO-TIpAKTHUYECKas KOH(EPEHIMS  IMKOJbHUKOB, KOTOpas
MO3BOJIsIa OOPECTH OMBIT MPEACTaBICHUS CBOEH pabOThI, yMEHUS OTBEYaTh Ha
BOIIPOCHI M OTCTaWBaThb CBOK IMO3ULUIO. VI3BECTHBIMHM LEHTpaMu Hay4YHOU
JeSTENbHOCTH ydaluxcsi Obuth Takue ropojaa kak Yensounck, Cankr-IletepOypr,
Mocksa, HoBocubupck.

B KpacHosipcke mnepBbIii TOPOACKOW JBOPEL IMHOHEPOB MU IIKOJBbHUKOB
nosiBuiics B 1948r. Ha ero ocHoBe Hauanu (yHKIHOHUPOBATH MEPBBIE KPY>KKH
TEXHUYECKOTO TBOPYECTBA, TAKHE€ KaK KPYKOK TEIeaBTOMATHUKU, MEXaHUKO-
KOHCTpPYKTOpCKOro jena. B 70r. mocTeneHHO CTAaHOBSTCS PEryJIIPHBIMU BCTPEUH
U3BECTHBIMM JIIOABMH, B TOM UYHCJIE C YYEHbIMHM BHOBb OOpPa30BaHHOIO
Kpachosipckoro rocynapctBenHoro yHusepcurera (KI'Y), Kpacnosipckoro
HayuyHnoro neHtpa (KHL[ CO PAH). Pa3sutuio uHTEpeca K CaMOCTOATEILHOMY
U3YYEHUIO HayK IIKOJbHUKAMHU CIOCOOCTBOBAJIM CO3JaHHAsi [0 HWHHUIIMATHBE
M3BECTHBIX yueHbIX U megaroroB KI'Y Jletnss dusmko-maTemMaTudeckas IIIKOJa.
ITepBeiii Habop B Hee coctosuics B 1976 1. B jetHeM jarepe «TaexHblii». B
Hacrosee Bpems B neparornyeckuil coctas KJILI BXoasaT HaydHbIE COTPYIHHUKA
C®VY, nmHctutyToB POCCHMilCKOM akaleMHH HayK, COTPYIHHUKH YHHBEPCUTETOB W
HayuHbix Jaboparopuit CIJA u EBponbl. B mnepBbie roasl sxu3Hb B KJILI
BKJIIOYAJIa Pa3HOOOpa3Hble HAYYHBIE COCTSA3aHMS M KOHKYPCHI, TAKHME KaK MaTOoil,
¢buzooit, puz-mat Typuup u apyrue. C 1996 r. B KJIII nosiBuanCh 1 3aKpernuiivch
yuyeOHble 3aHATHS B paMkax 4-X HalpaBJIe€HUW - TOYHbBIE, €CTECTBEHHBIE,
oOmecTBeHHble U ¢punonorndeckue Hayku. C 2010 r. B paMkax OMOXHMHUYECKOTO
TypHUpa HavyaJll PEaM30BBIBATHCS JIOJITOCPOYHBIE MPOEKTHI MO BBIPAIIUBAHUIO
apUKaHCKUX TapakaHOB, paukoB, nepenenoB u ap. B KJIII 3auucinenue uaer no
pe3ysbTaTaM KOHKypCcHOro orbopa. B mocnmeanue roapl aisi TOro 4toObl OBITH
3aUMCIICHHBIM, MIKOJbHUKAM HEOOXOAMMO NPOMTH B TEUEHHHM ToAa HECKOJIbKO

HCHBIT&HHIZ, KOTOPBLIC Iar0T BO3MOXHOCTDH Ha6I/IpaTB OaJIBI JJIA  3a4UCIICHUA.



Crnengyer OTMETHTH, YTO peOATa BHIOMPAIOT J1Ba 00S3aTENHHBIX HAMPABICHUS, HO
MOTYT MOCEIATh 3aHATUS U M0 TPETbeMY HampaBjeHHuto, a ¢ 2018 r. mKoIbHUKH
MOJyYMIIH BO3MOXKHOCTH CaMOCTOSITENIBHO BBIOMpaTh KypChl B pamMKax Ji00O0Tro
HaIpaBJICHUSI.

['maBHass ocoOeHHOCTh KpacHOSIpCKO# JIETHEM IIKOJIBI 3aKII0YAETCSl B TOM,
YTO CTapIICKIACCHUKU HE TOJBKO M3ydYaloT HAYKH B pamMKax BBIOPAHHOTO HMH
HarmpaBieHus, JIeTHss IKojia JEMOHCTPUPYET CBOMCTBEHHBIM HAy4YHOU cpene
MHTEHCUBHBIN TBOPUECKHUM U pasyMHbIN CIOCOO KU3HU U PabOThI, CO3/1a€T 0CO0YI0
aTMocdepy COTPYAHUYECTBA B PEIICHUH JTIOOBIX 3a/1a4.

B 80-e r.r. B HEKOTOPBIX MLIKOJIAX IOpPOJa IMOSBUIMCH IEPBbIE HAay4HbIE
oOmecTBa ydammuxcs. B 1985 r. Ha 0a3e kpaeBoro JBopla MHOHEPOB HAYAJIO
¢dbynkuuonupoBath kpaesoe HOY. B 90-e r. ma 6a3e mkomsr NelOO (ceituac
MAOY nuueit Nel2) dynkuunonupoasio HOVY mno ¢usunonoruu, Bo3riaBisieMoe

nouentoM KI'TIY um. B.I1. ActadseBa Biacosoii B.H.

KPACHO5PCKAA PETMOHAJIbHAA

AETCKO-MONOOAEXHARA
OBLECTBEHHAA OPrAHMU3ALIMA

Pucynox 1- Omb6nema Kpacnosipckoro HOY

JlanHoe HampaBieHHE B 00pa30BaHMM ObUIO HACTOJIBKO BOCTPEOOBAHO,
aKTyaJbHO M MOIYJSPHO, YyTO B 1998 1. mporpamma co3anusi Hay4HOTO 0011IecTBa

y4Jaiuxcs, Oblia BKItoueHa B heepasibHyto nporpammy "OnapeHHsie netu'.



1.2 CTpykTypa U 3a1a4 COBPEMEHHbIX HAYYHBIX 00IIECTB y4ALUXCS

B Hacrosiiee BpeMs HCCIENOBATENIbCKAss U IPOEKTHAs JEATEIbHOCTb
ponucaHa B CTaHaapTe 00 00pa3oBaHUU , UTO JEIACT 3TH BUIBI JICITCIIBHOCTH
00s3aTeNbHBIMUA JUISI OCBOGHHUS y4YallUMHUCS B XO0j€ ydeOHoro mpoiecca. B
IIPOLIECCE TAKOM JESATEIbHOCTH YYAILUKWCS JOJDKEH OCBOUTH PAa3JIMYHbIE BU/IbI
JEATENBHOCTH MO TOJYYEHHUI0 HOBBIX 3HAHWM MO JAHHOMY IMPEIMETY, YMETh
3¢(HEeKTUBHO TNPUMEHHWTh OTH 3HAHWS Ha TIPAKTUKE, TaK K€ B XOC
MCCJIeI0BATEIbCKON U MPOEKTHOM paboThl OyAyT (GOpMHUPOBATHCA HAYUHBIN THI
MBIIIJIEHNS], HAYYHOE TMPEACTABICHUS O KIIOYEBBIX TEOPUAX, BIAJCHUE
TEPMUHOJIOTUEH, OCHOBHBIMU TOHATHUSIMU M MeTtojgamu . [| Takum oGpaszowm,
MCCIIEIOBATENbCKAs JAEATEIIbHOCTh MO3BOJISIET IOCTHYb, OJHON M3 BaXKHEUIIUX
1iesiet 00ydeHus - Hay9uTh yUYalluXcsl CaMOCTOATEIBLHO T0Jy4aTh HOBBIE 3HAHMS,
YMETh pellaTh MOCTABJICHHBIE TPOOJIEMBI, BBIJIBUTATh U JIOKA3bIBaTh TUIIOTE3HI,
MJIAHUPOBATh CBOKO JIESATEIIBHOCTh, YTOOBI MO UTOTY JIOCTUTHYThH MOCTABICHHOU
uenu. [loaToMy uccnenoBarenbckas U NPOCKTHAS €SI TEIbHOCTh CTAHOBUTCS BCE
MOMYJISIPHEE B COBPEMEHHBIX IIKOJIAX, TAK KaK MO3BOJISIET HE TOJIBKO PACHIUPHUTh
U yrioyOuth 0a30BbI€ 3HAHUS yYalIUXCS MO TPEAMETY, HO M CIOCOOCTBYET
Pa3BUTHIO HX CaMOCTOATENbHOM paboTel. B pe3ynbrare Takoil paboOThI
pa3BUBAETCSl JIMYHOCTh YUYEHHMKA, CIIOCOOHOCTh TBOPYECKH MBICIUTH, YMECHHUE
OCBAMBATh HOBBIC BHUJAbl [JEATEIBHOCTH WM MNPUMEHSITh KX Ha IPaKTHUKE.
BricTpanBaercss HOBBIM THIT B3aWUMOOTHOIIEHUH MEXKIY OOydYaloImMUMCs U
MEeIaroromM, IMpH KOTOPOM IMENAror € B CBOK OYEpPEdb, JIWIIb YIPABISIET
IIPOLIECCOM OCBOCHHSI HOBBIX 3HAHHWM yYalIMMCS, HANPABISAECT, KOHCYJIbTUPYET
0 HEOOXOUMBIM BorpocaM []. HaunHasi ¢ muajiiei mkossl 3aja4da nejaarora -
TaK OpraHMW30BaTh AKTUBHYIO JEATEIbHOCTb MIIAJIIIETO IIKOJbHUKA, YTOOBI HE
OTOUTh €ro JII0OO3HATENILHOCTh a TMPEYyMHOXKUTh €€ MW B JalbHEWIIeM
pOJIOKaTh pPa3BUBATh ykKe B CpeAHed Imkosie ¢opmupys miargopmy s
Hay4YHO-HCCIIEIOBATEIbCKON IESITEIRHOCTH B CTAPIIEH IIKOJIE.

B  nemarormyeckol — juTeparype  BBIACISIIOT  HECKOJBKO  BHUJOB

HCCHCHOB&TCHBCKOﬁ ACATCIIPHOCTU



Buapl uccnenoBatenbCKon AeATEIbHOCTH:

1) HayuHo-uccienoBaTenbCcKas ACSATEIBHOCTh — 3TO BUJ JEATEIHHOCTH,
HaIPaBJICHHBIA HA MOJYYEHUE HOBBIX OOBEKTUBHBIX HAYUHBIX 3HAHUIA.

2) VYwueOHo-HMcCNEOBaTeNbCKasl JEATEIBHOCTh — 3TO JCSTEIBHOCTD,
[JIAaBHOM IIE€JbI0  KOTOpOW  sIBNIETCS 0Opas3oBaTelIbHBIM  pe3yibTaT, OHa
HalpaBJieHa Ha 00y4YEHHUE YUalUuXCsl, Pa3BUTUE Y HUX HUCCIIEI0BATEIbCKOTO THUIIA
MBIIICHUS

Mojgenu uccieaoBaTebCKOW JIESITEIbHOCTH aKTUBHO Pa3BUBAIOTCA B

IIeJaroruke.

Mogenb popmmupoBaHUA HayHHO-UCCNEA0BATENbCKOM AEATEIBHOCTHU YUYALLUXCA

—| L[OKyMeHTbI: 3aKoH 06 o6pa3oBaHun, ProC, ctaHaapT negarora.

Llenb: obocHoBaHWE 3PpPEKTUBHOCTU MCMONb30BAHUA HAYYHO-MUCCIeA0BaTeIbCKOM AeATeNbHOCTU yYallmxcA Ha b6ase
nabopatopum broxnummmn, pusmonorum aHeproobmeHa n tennoperynaunmn KMy um. B.M. Actadbesa .

—| CTpyKTypa Hay4HO-WUCCNeA0BaATENbCKOM AeATEIbHOCTM

BbiasukeHne Pabora c MeTtoauka

Llenb n 3agaun
rmnoTesbl Hay4HO- nccneaoBaHua
nonynsapHom

nTepaTypon

AKTYyanbHOCTb Pesynbrat

— CopepKaTenbHbl 610K

l

KomnneKkc metogmyeckoro

KauecTBeHHas CucTema nccnefoBaTeNbCKUX
o maTtepuana aAna yyawmxca
XapaKTepPUCTUKA NPeAMETHO- KOMMETEHLUI Nnoa/iexallnx p AR yHaLy
e no pasBUTUIO
61MONOrNYECKNX YMEHWI pasBuTUIO .
nccnenoBaTeNnbeKow
KOMMeTeHunm
—| MpovueccyanbHbli 610K
YcnoBua pa3BuTMA Hay4yHo-
MUCCNenoBaTebCKOM AeATENbHOCTU MeToauueckue npuembl
LUKONIbHWUKOB
—|' Pe3ynbTat: ypoBeHb cHOPMMPOBAHHOCTU NO3HABATE/IbHbIX AEUCTBUM
T
YmeHue NPUMEHATb Ha
Bonee rnyGOKoe nusyvyeHue YMmeHune camocToATeIbHO
6OTaTb NpPaKTUKe TeopeTuvecKkmne
npegwerta pa 3HaHUA
Pucynox 2 - Mogens GopMupOBaHHS HAay4YHO-HCCIIEI0BATEIHCKON

JEATENBHOCTH YUYaIlIuXCsl

Ha coBpemenHoM »3tane ocHOBHbIMU 3amauyamMu HOY MoOxkHO cuurtarh
NPEXJEe BCEro, BBISBIEHUE CIIOCOOHBIX YYaIMXCS KOTOpPble HE IIPOCTO
3aMHTEPECOBAHbl HAYKOH, a MEUTaloT O Kapbepe ydeHoro, d(deKkTuBHOE

COITPOBOKICHUC nux HCCHCHOB&TGHLCKOﬁ pa6OTI>I, MMoAACPKHMBAIOIICC )41



CTUMYJIMPYIOIIEE MX MOTHUBAIMIO 3aHUMAThC HAyKol. BaxkHO OTMETUTH, 4TO
HAy4YHO-UCCIIE/IOBATENIbCKAsA JEATENbHOCTh yyammxcsi B pamkax HOY wmoxer
SIBJISITHCA YaCThIO TPOGOPUEHTAIMOHHON PaOOTHI.
Crpykrypa coBpeMennbix HOY Bkito4aeT B ce0si TaAKME KOMIIOHEHTBI KakK:
mkona, BY3, BHEHIKOJIBHBIE TOPOJCKUE U PAOHHBIE YUPEKACHUS

JOTIOJTHUTEIBHOTO0 00pa30BaHus, KpaeBble U (peiepaabHble MPOrPaMMBI.

KpaeBbie
MPOTrPaMMBbI
Ixona ®enepanbHbIe
T IPOrPaMMBI

HOY

N/

BHEIIKOJIBHBIC TOPOJICKHE,
B Y3 PpailoHHBIE YUPEKACHHS
JOTIOJIHUTEIEHOTO
oOpa3oBaHUs

Pucynok 3 - Opranuzanuonssie ctpykrypbl HOY B Poccun

OOyuaroruecss Bxonsgmue B IkoiabHOe HOY wuMmeT BO3MOKHOCTH
peann30BbIBaTh HAYYHO-MCCIIEOBATEIbCKYIO IESITEILHOCTh HE TOJILKO Ha 0a3ze
IIKOJIBI, HO W B PA3JMYHBIX YUPEKICHUSIX TOTOTHUTEIHHOTO OOpa30BaHUS H
nabopatopusix BY30B. A pe3ynbTaThl HAYyYHOTO MCCIIEIOBAHUS MPEACTABISTH B
paMKax KpaeBbIX U (heliepabHbIX IPOrpamMM.

Pe3ynpTarhl HAyYHO-UCCIIEIOBATENBCKOM JIEITEILHOCTH HA TIEPBOM JTarle
MPEACTABISAIOTCS Ha IIKOJBHOW HaydHO-TIpakTHueckod koHdpepeHunn HOV.
JlaHHBIN 2Tam MO3BOJISET OTOOpaTh HamOOJIee WHTEPECHbIE M TMEPCIEKTUBHBIC
paboThl OOydYarOMIMXCA ISl Y4acTusl B JajbHEHIIEeM Ha palOHHOM, a 3aTeM H
kpaeeoM HOYVY. Vyamuecs, 4bu pabOThl HE MPOILUIM IIKOJIBHBIM OTOOPOYHBIIM

Typ MOJIy4aroT PEKOMEHAAIIMN U COBETHI IO TOPAOOTKE CBOEr0 UCCIIETOBAHMS.



Ha ceroansumHuii JeHb HAy4YHO-HCCIIEIOBATENIbCKAs  JIEATEIIbHOCTD
yuamuxcsi B KpacHospckoM kpae mpejcTaBieHa pazHOOOpa3HBIMHU MPOCKTaMU
TaKMMH Kak: JucTaHUMOHHas mmkona «FOHBIM wuccnenoBarenby», aBTOpPCKas
IIKOJIa YYEHOTO- UCCIIe0BaTeNsi, o0pa3oBaTenbHas nmporpamma «Ilone HaydHbIX
npo0», KpaeBass HMHTEHCHUBHAs IIKOJNA «ODKCHOEAMIMS K YCHexXy», KpaeBas
WHTEeHCHBHasg 1mkona «Pecypc Oyayieroy, MEXIyHApPOIHbIA  hopyM
«Moiogexp M Hayka», KpaeBas HayyHas MojonekHas BbicTaBka «lllar B
Oynyiiee». J[aHHbIe MEpONPUSITHS HAIIPABJICHbBl HA OPUEHTUPOBAHUE YUaIIMXCS
B chepe Hayku U GOPMHUPOBAHUE UCCIIENOBATETHLCKON KYIbTYPHI.

Pe3ynbTaThl Hay4YHO-HCCJIEI0BATENbCKON paboThI yyammxcs
NPEICTABIAIOTCS Ha KOH(PEPEHLUAX IIKOJIBHOIO YPOBHS, PAaHOHHOrO, a 3aTeM
KpaeBoro ypoBHs. J[aHHasi cucTeMa mo3BosieT 0ToOpaTh HanboJIee HHTEPECHBIC
HAy4YHO-UCCIIEIOBATENbCKAE  PAOOThl  yyalmuxcs. YyacTMe B  Hay4dHO-
MPAKTUUYECKUX KOHPEPEHIUAX UTPAIOT OTPOMHYIO POJIb B JIMUHOCTHOM Pa3BUTUU
y4alerocs, Tak KaK Mo3BOJSET MBICIUTh KaK MTUCbMEHHO TaK U YCTHO HAy4YHBIM
S3BIKOM, TTPHOOpETaeT HAaBBIK BEJCHUS TUCKYCCUHU, 3HAKOMUTCS C aKTyaJIbHBIMU
npo0eMaMu COBPEMEHHON HAyKHU.

Crnenyer OTMETUTh, UTO CJIA0BIM JIMMUTHPYIONIUM 3BEHOM, CBOJISIIUM Ha
«HET» BO3MOXXHOCTH, IPEAOCTABIISIEMBIE MHOTOYPOBHEBOW CEPHE3HOM CHCTEMOMU
copemenHoro HOY, sBnsercss MIKOIBbHBIA U paloHHBIA dTambl. PabdoTa
mkoinbHbIX HOY 3adactyro orpaHudeHa TOJNBKO paclIpelesieHUEM TEM
UCCJIEI0BATENbCKUX PAa00T UM yYEOHBIX MPOEKTOB, MPUKPEIIEHUEM, €CIIH €CTh
Takasi BO3MO>KHOCTh, YYalllUXCA C BBICOKMM CPEIHMM OayiaM K BY30BCKUM
noJpa3/ieJIeHUsIM  WIM  CTPYKTypaM  JOMOJHUTEIBHOIO  0Opa30BaHMS.
OTCyTCTBYIOT  JApyrW€  BaXKHBIE  DBJEMEHThI  pabOThl,  CIUTAYMBAOIIHIE
oOyuvaroruxcst B HOY, wnampumep, HaydHbId CeMHHap, CTEHrasera WM
ctpannuka HOY Ha cailte ydeOHOro 3aBel€HUSI C HOBOCTSAMH HayKH,
OpraHu3anus MEpPONPHSITHH, TIOCBAIMICHHBIX IOOWJIEHHBIM JaraMm. OTH
HETaTUBHBIC TEHACHIIUU, CBS3aHHBIE C 3arPY>KEHHOCTHIO IIKOJIBHBIX YUUTENEH, C

CUCTEMOI pelTHHra, TpeOyroleld B KOPOTKHE CPOKU JIOOBIMH CpPEICTBAMMU



JOOUTBHCS BBHICOKUX JOCTIKEHUM, MPU30BBIX MECT O0OYJArONINXCS HA KOHKYpCaX,
KoH(pepeHIuAx, obeciieHnBalOT padoty mkoabHbIX HOY. OTyacTu oHUM MOTYT
OBITh  TMPEONOJCHBI TMPU  TMPUKPEINICHUH  IMKOJBHUKOB K  BY30BCKUM

nmoapasacIICHUAM.

I'JIABA 2. OCOBEHHOCTH B3AMMO/JENCTBUS IKOJIBI U BY3A

[Ipu ananusze paboT, TNPENCTABISAEMbIX HA PA3IUYHBIX HAYYHO-
MPaKTUUYECKUX KOH(EpEeHIUAX, MOXKHO CJejaTh BBIBOJ, YTO pPaboTHI,
BBITIOJTHAEMBIE YUAITUMUCS TPY BY30BCKOM JIa0OpaTopuu win TeM Oosiee Ha 0ase
Nucturyra PAH, ornuuaer BbICOKUN Hay4yHbI ypoBeHb Kak mpaBuiio, 310 HE
pedepaTuBHble PabOTHI, a HEOOJbIIME SKCHEPUMEHTAIBHBIE WU IOJIEBbIE
UCCIIEJIOBAHUSI C MPOCTBIM CTATUCTUYECKUM AaHAJIU30M JIaHHBIX. VIMEHHO 3TH
paboThI Yalle BCEro 3aHUMAIOT MPU30BbIE MECTA.

Cpenu By30B KpacHosipcka, peryysipHO OpraHuU3ymOIUX paboTy co
IIKOJIbHUKAMH, MOKHO BBIJICIUTh HECKOJbKO (akynbreroB CuOUpPCKOro
denepanbHoro Yausepcurera (COY). Haubosnee KpynmHbIM MPOEKTOM SIBISIETCS
npoekt OMII ( ¢Qusuko-maTemarnyeckas mkoia) Ha Oasze Jlumes Ne7,
I'mvuazum Ne 13, Jlumes Ne 6. ExxeromHo B gaHHBIE KiIacchl HaOupaercs 55
JYYIINX BBIMTYCKHUKOB 9-bIX KJIACCOB cO Bcero KpacHosipckoro kpas. ®Pusuko-
MaTeMaThyecKkas IKoja (pyHKIHOHUPYET B (hopMare KIaccoB C yIiayOJIeHHBIM
M3YUYEHHUEM TaKHX MPEIMETOB Kak (pu3MkKa U mMaTeMaTuka. Y4eOHBIN mpoliecc B
bu3uKO-MaTeMaTHYECKUX Kiaccax peanus3yror mnpenogaBarenu COY. Kpome
y4eObl 00y4aroIIMMCsl yCTpauBaroT SKcKypeuu o jgabopatopusim KHLI, Bctpeun
C YYEHbIMHM, OTKpbITAa IIKOJIAa akajJeMuka [urenb3oHa «IKOJOTHYECKas
onodusuka», co3Mar0TCs YCIOBHS ISl BHITTOJIHEHHS Ha 6a3e madopatopuii COY
u KHII uccnenoBaTeabckux padoT.

K 1 cenrabps 2019 roga B r. KpacHosipcke IUTaHMpYyeTCSI OTKpBITHE 3

OTMOpHBIX MMKOJ Poccuiickoit akagemuu Hayk. KypupoBath 3TOT mpoekT Oyaer



Kpacuosipckuii Hayunsiii ienTp CO PAH. OcHoBHast unes popMupoBaHUs TaKUX
IIKOJI SIBJISIETCSl 00y4YeHHE CIIOCOOHBIX JIeTel U MOJArOTOBKA K OyayIieil pabote B
Hayke. [Ipennonaraercs, yto B KpacHosipcke Ha nepBOHaYaIbHOM 3Tarle JaHHBIM
OpoeKT OyJIeT peaqu30BaH B BHUJE JOMOJIHUTEIBHBIX KilaccoB-maboparopuii. B
ATUX KJIaccax Ha psay ¢ oOumM oOpa3oBaHHEM, 00yUaroIIuecs: Oy IyT Moaydarh
Oosee yriryOJICHHBIN 3HaHUS TI0 PA3IMYHBIM TUCIIUTUTMHAM.

B I'mmuasuu Ne 13 Gynet peasin30BbIBATHCS MOJIEKYJISIPHO-TEHETHYECKOE

HallpaBJICHHE, B paMKax KOTOporo oOydarougecs OyAyT H3ydarh
NepCOHNPUIMPOBAaHHYI0 MeauiuHy.  Lleapto 3Toro HampaBienus OyneT
pacckaszaTh 00y4aroOmUMCS O COBPEMEHHBIX JIOCTUKEHUSX HAYKU, TTO3HAKOMUTH
C COBPEMEHHBIMH pa3pabOTKaMU CPEACTB IPOrHo3a 3a00JIeBaHUN HAa OCHOBE
MOJIEKYJIIPHO-T€HETUYECKUX METOJIOB.

Ha 06a3e rumHasum OyJieT co3/iaHa TeHeThuYecKas 1abopaTopusi, B KOTOPOu
oOyuatomuecs: Oyayt yuutca Boaensth JIHK w3 Ouomarepuana, BBISBIATH
pasznuuus B nocnenoatenbHocT JJHK oTaenbHbIX MyTanuii TeHOB M HA OCHOBE
KOTOPBIX CMOTYT MPOTHO3UPOBATh PAa3BUTHE TSKEIBIX (GOpM O0Jie3HEN OpraHoB
JBbIXaHUS, CEPACYHOCOCYIHUCTOM CHUCTEMBI, KEIYJOYHO-KUIIEYHOIO TpPAKTa.
Opnako Juisi TOro 4troObl OOydaroluecss MOTJIM MPOBOJUTH HCCIIEOBAHUS B
7a00paTOpuM UM HEOOXOJUMBI TEOPETUYECKUE 3HAHUS, KOTOpbIE OHU OyayT
MoJIy4aTh Ha YypPOKaX MPOBOJUMBIX KaK IIKOJBHBIMA YYUTECISIMH TaK W
HayuyHbIMU coTpyaaukamu KHI[ CO PAH.

B Jlunee Ne 7 medcrtBo Oeper HMHCTUTYT XMMHM M XHMHYECKHX
TexHojorud. B nwumee Oyner caenaH ymop Ha XHUMHUKO-OMOJIOTMYECKHE
UCCIIeIOBaHUs B 001acTH nepepaboTKH BO30OHOBIISIEMOTO ChIPbSL.

A cpemnas mkona Ne 10 Oyner opueHTHpoBaHa Ha (UBHKO-
MaTEMaTUYECKOE HalpaBlieHWe B YaCTHOCTH (DU3HUKY KOHJEHCHPOBAHHOTO
coctossHus 1 potoHuky. Kypuposare mikory Ne 10 OyaeT HHCTUTYT PU3UKH HM.
JI.B. Kupenckoro.

Oxupaercs, 4YTO JaHHBIA MPOEKT TMO3BOJUT Oojiee  yCHEIIHO

OpPUEHTHUPOBATh OJIAPEHHBIX 00yYarOUIUXCsl Ha BBIOOP Kapbepbl B 00JaCTH HAYKH.



HUrorom »sToro mpoekta OyJeT MPUTOK MOJIOABIX TAJNAHTIMBBIX YYEHBIX B
HAy4YHO-00pa30oBaTeIbHBIE OpraHU3alldd ¢  HUCCJIENOBATEIbCKUE  IICHTPHI.
CBsizaHO 3TO € TeM, UYTO OOyYalwlIMecs HE TOJbKO TMOJy4arT Oolee
yII1yOJICHHBIE 3HAHUS 110 OTAECIbHBIM JUCHUILUIMHAM, HO U aKTUBHO BOBJICUCHBI B
HAy4YHO-UCCIIEI0BATENbCKUN MPOILIECC.

B  gpyrux  By3ax  cheuuaigbHble  IPOEKThl 10  OpraHu3aluu
UCCIIeI0BAaTEIbCKOM PabOThl IIKOJIBHUKOB OTCYTCTBYIOT. HO mpu oOpamieHuu
AAMUHUCTPALMI LIKOJ JE€TeW MPUKPEIUIAIOT K Kadeapam sl BHIIOJHEHUS] UMU
uccienoBarenbCkux mnpoektoB. Tak, B KpacI'MY wum. BoitHo-fcenenxoro
IIPOBOJMTCS IIKOJIbHASI CEKLMS B PaMKaX €XEroJHOM HAy4YHOM CTYJIEHYECKOU
KOH()epeHIIMH, Ha KOTOPOW MPEACTABIISIOTCS JAOKIAJbl, BBIIOJHEHHbIE IPH
kadenpax Byza. B KITIY um. B.II. AcrtadwseBa B mepuom 2016-2017 nHa
dakynpTeTe  Ouonoruu, reorpadpu M XUMUHM  OBUIO  OPraHHU30BAHO
B3aumozerictere ¢ nuueeM Nel. Vwyamuecss npoguibHOro Kjacca OJUH JI€Hb
HEJENU  TOCBAIIAIM  BBIMOJIHEHUIO  HMCCIENOBATENBCKUX  paboT  mpH
yHuBepcuteTe. KpoMe Toro Juist HUX OpraHu30BbIBAJIA CEMUHAPHI, MPAKTUYECKHUE
3aHATHS TpenofaBarenu (axkynprera. Kak U B 1MIKoJe OCHOBHOW TPYAHOCTBHIO
opraHu3anuu paboThl CO IIKOJbHUKAMHU Obl1a OoJbInas 3arpyEHHOCTb
BY30BCKMX MpENOAABATENCH, OTCYTCTBUE METOJMYECKHX PEKOMEHJALUN 110
MOBEACHUIO U DJIEMEHTAPHBIM HaBBIKAM pa0OTHI B HAYYHOW JIA00OpATOPUH JJI HE
UMEIOIIMX TaKOro ONbITa IOHBIX HAYMHAIOUIUX MCCIIe0BaTeNe, BbhIpaOOTKa
00BEKTHBHBIX KPUTEPUEB OLIEHKU IIKOJIBHBIX padoT. [Ipu nocneayromem omnpoce
IIKOJIbHUKOB BBISICHUJIIOCH, YTO MHOTHE HE IMOJYYHJIA ONBIT CAMOCTOSTEIBHOIO
UCCJIEIOBaHUs, TOTOBA  JIOKJIQJ HA  HUTOTOBYI0  KOH(MEpEeHUHUI0 1O
IPEIOCTaBICHHBIM UM Ha Kadenpax paHee MoJydeHHbIM JaHHBIM. [1o oT3pIBaM
IIKOJIbHUKOB, BBITIOJIHEHHE HCCJIEA0BATENLCKUX TPOEKTOB JIyylle ObUIO
OpraHu30BaHa B J1a0OpaTopuu OMOXMMHUHM U (PU3HOJIOTHH SHEProoOMEHa U Ha
Kadeape Xumumu.

Takum 00pa3oM MOUCK HMHTEJUIEKTYaJIbHO OJIAPEHHBIX IIKOJBHUKOB, HX

MOTHUBALMSA K HAYYHOMY TBOPYECTBY — MHOT'O3TAIHBIN IIPOLIECC, YCIEX KOTOPOIO



3aBUCHUT OT B3aUMOJICHCTBUS IIKOJIbI, By30B M aKaJEMUYECKUX UHCTUTYTOB. Jlis
CTaplIEKIACCHUKOB HauOoJee s exTuBHON dbopmoit pa3BUTHS
MCCIIEJIOBATEIHCKON KOMITETEHIIMH U MPO(PECCHOHAIBHOTO CAMOOTIPEACICHUS B
HayKe SIBJSICTCS y4acTHE B peajJbHOM HAy4YHOM HCClieJoBaHWU. B Hacrosmiee
BpeMsl HCCJIEIOBATENIbCKasi padoTa IIKOJBHUKOB B BYy3aX HOCHUT CTUXUMHBINA
XapaKkTep, YaCTO TMOJMEHSETCS TOJITOTOBKOW BBICTYILJICHHUS IIKOJIBHUKA IO yKE
TOTOBBIM pe3yibTaTaM Ha HWTOroBOW KOH(epeHInu. Ha ocHoBaHWH oOmbITa
OpraHU3allMi MCCIICIOBATEILCKUX Pa0O0T IIKOJLHUKOB TIPH JIaOOpaTOPHH
onoxumMuu u (HU3NOJIOTUU IHEProoOMEHa TMpejyIaraeTcs MoOjeNb, B KOTOPOU
KypaToOpoM HCCJIEIOBAaTEIbCKOW paldOThl IIKOJbHUKA SIBISIETCS CTYJICHT,

IPOXOJAIIMI TPAKTUKY MIPH JIa0OpaTOpHUH By3a.



I'maBa 3. HOY yuammxcs u cTy1eHTOB Ha (0a3e jadoparopuu KI'ITY

3.1 Kparkas xapakrepucrtuka Jadoparopus OHOXMMHM H
¢usuosornu IHeproodOMeHa (TeMATHMKA HCCJAEI0BAHUNA, OPraHU3ALUMA
padoThI).

Jlabopatopust Onoxumui, ¢pusznonoruu sueprooomena ObI'X nosBuiacs B
cepeaune 90-x IT. MO MHUIIMATUBE 3aBeayrouiero kadeapoit puznonoruu 1.0.H.,
npodeccopa MenpeneBa JI.H. nms opranumszamuy uWcciIeAOBaHUK HOHHOTO
roMeocTas’a >KUPOBBIX TKaHed. B Hacrosuiee BpeMs II0CI€ COKpallleHUH
IPEenoJaBaTeIbCKOr0 W y4eOHO-BCIIOMOIaTelIbHOIO  cocTaBa  (pakyjbTeTa
nabopaTopusi OTHOCUTCS K Kadeape OMOJIOTUM, XUMUU U HKOJIOTUU. OCHOBHBIM
HAay4YHBIM HaIlpaBJIEHUEM JIa0OPATOPUM SIBIISETCS BBISICHEHHE (DYHKIIMOHATBHBIX
OCHOB MOP(}OIOTHYECKON M OMOXUMUYECKON TE€TEPOTCHHOCTH TEPMOTCHHBIX
YKUPOBBIX TKAHEH, €CTECTBEHHBIX (DAKTOPOB Cpeiibl, CTUMYIUPYIOIMUX OYphIid U
O€KEeBbIil aIUNIOTEeHE3.

TepMoreHHble >KUpPOBbIE TKaHU — CTPEMHTENHHO pa3BUBAIOIIEECS B
MOCJICTHUE JIBA JECATUIICTUS HAyYHOE HAIMpaBJICHUE, KapIUHAIHHO U3MEHUBIIICE
npeAcTaBieHUsl 0 PU3HOJIOTHHN HE TOJIBKO Oyporo >Kupa, HO U KHUPOBOW TKAHU B
neioM. OHa Bce dHale MNOpPeACTaeT Kak CTPYKTypa, (PUIOreHETHYECKOe
CTAaHOBJICHHE KOTOpPOH MpEeAOIpPEACNIUIO0 CTAaHOBJICHHE Taxumerabonu3zMa M
TOMOMOTEpMHH Y MiIeKonuTaromux. Hapymenns: metabonm3mMa KUPOBBIX KIETOK
JeXaT B OCHOBE CEPhE3HBIX 3a00JIEBaHMM, CTAPTYIOUIUX BO BTOPOUM MOJOBUHE
OHTOTE€HE3a U OOBEIUHEHHBIX TEPMUHOM «METAOOJIMYECKUNU CHHIPOM.
KntoueBass ponp KUpPOBOM TKaHM B MOJJICPKAHUM  SHEPreTHUECKOTO,
TEMIIEpaTypHOTO,  METa0OJMYECKOro  roMeocTa3a  TECHO  CBsA3aHa  C
OoOHapy>XEHHOU Oylarojapsi MOPOrpeccy METOJIOB MOJEKYJISPHON OHOJOTUH
BBICOKOW CTENEHbIO €€ KJIETOYHOW reTepOreHHOCTH W mactTuyHocTh. Hapsny c
JIBYMsI OCHOBHBIMU THUIIAMU KJIETOK — O€JIbIA U Oypbhli aAUMOIUThI, B TIOCIICTHUE
roJIbl 00CYXIAIOT 1eIeCO00Pa3HOCTh BBIJCICHHS €Ile psifa KICTOYHBIX THUIIOB.
OcoObIit UHTEpEC y OMOJOTOB U MEJAMKOB BBI3BIBAIOT AUG(Y3HO paccessHHBIE B

neno Oejoro JkMpa KIETKM C TEPMOIE€HHBIM —amnmaparoM, MOJA00HBIM



TEPMOTEHHOMY  ammapary Oypbix amumonuToB. Pasnmmums B cocraBe
TPAHCKPUINITOMA OTJIMYAIOT O3TU KIETKH, Ha3blBa€Mble B JIUTEPAType YACTO
OCKEeBBIMH AJUIOINMTAMK, OT THUIHWYHBIX OYpBIX M OT THUIHYHBIX OCIBIX
agunonuToB. Yacto HaOmomaemas B UCCIENOBAHUSX Ha JIIOAIX, B
7a00paTOPHOM DKCIEPUMEHTE oOOpaTHasi KOpPEISIMOHHAs CBSI3b MEXKIY
KOJMYECTBOM  ATHUX KJIETOK W MacCod OIKMPOBBIX JIEMO, pPa3BUTHUEM
PE3UCTEHTHOCTU K HHCYJIHMHY, MOPOXKAACT HANEKIY Ha HUX HCIOJIb30BaHHUE B
MEIUIMHE i1 NPO(UIAKTUKU M JICUCHHS OXHUPCHHS U METa00JIMYECKOTO
cungpoma. Iloka, oaHAKO, HE pEIIEH OKOHYATEIBHO AK€ BOIPOC O TOM,
SIBIIIFOTCS JIM OHU OTJICTbHBIM KJIETOYHBIM THUIIOM/THUIIAMHU HIIA TIPOMEKYTOUHOM
cragueld KiIeTouHou AudepeHIMpoBKH OeNbIX aJunouuToB. B pa3HbIX
KUPOBBIX JICTIO CBOMCTBA W TEPMOTEHHAs AKTHUBHOCTH OEXKEBBIX aTUIOIUTOB
CYIIECTBEHHO oThuyatorca. Hanpumep, oueHb cinaOble HEIOCTATOYHO
BOCIIPOU3BOJIMMbIE TEPMOTEHHbBIE PEAKIIMU HA XOJIOJOBBIC, CTUMYJIbl BBI3BIBAIOT
COMHEHHSI B BBINIOJHEHUU TEPMOTCHHBIX (DYHKIMI OEKEBBIMH aJUMOLMTAMHU
a0goMuHaIBLHOTO Jeno. [IpakThudeckn He U3y4eHbl CBOMCTBa OEXKEBBIX
aJUMOIMTOB KPACHOTO KOCTHOTO MO3ra, TUMyca. bekeBble agumomnuThl OBLIH
OOHapy>XeHbl M M3YyYaJMCh B OCHOBHOM C HCIIOJb30BAaHUEM WHOPEIHBIX H
TPAHCTEHHBIX JIMHUI JITA0OPATOPHBIX TPHI3YHOB, KIIETOUHBIX KYJIBTYP.

CpaBHutenbHble  (U3HOJIOTUYECKUE, OMOXMMHUYECKHE HCCIICOBAHUS
YKUPOBBIX TKaHEH y )KHBOTHBIX M3 MIPUPOIHBIX TMOMYJISAINN, a TAK)KE Y )KUBOTHBIX
B JIaOOPATOPHOM HKCHEPUMEHTE, MOJCIUPYIONIEM MPUPOIHbIEC YCIOBUS, MOTJIH
Obl MTOMOYb B TMOHMMAaHHUHM 3BOJIIOIMOHHO 3aKPEIUICHHBIX (YHKIHNA OexXeBbIX
aJMIOIMTOB, BBIIBUTh OCOOCHHOCTH WX TIPOSBICHUS Y KUBOTHBIX C Pa3HBIMH
aJanTUBHBIMHU CTPATETUSIMU, BBISIBUTh €CTECTBEHHBIC (DAKTOPHI, PETYIUPYIOIIIE
U MOAYJIMPYIOIIHUE TMPOLECC aJUIOreHe3a M MOJBECTH HAYYHYH) OCHOBY O]
pa3pabaTbiBaeMble TEPANEBTUUECKUE CXEMbl MNPOPUIAKTUKA U JICUCHHS
OKUPEHUS U META0OJINIECKOTO CHHIPOMA.

HecmoTpss Ha WHTEHCUBHBIE HCCIEIOBAHUS TMPOUCXOXKACHUS, CTaaui

b depeHunpoBKH O€XKEBBIX aTUIOLMUTOB 3a pyOexxoM, B Poccum paboTel B



3TOM HAaIlpaBJICHUU €IMHUYHBI. CUCTEMATUYECKUE HCCIEIOBAHUS IMPOBOMISATCS
nabopatopuet KI'TIY um. B.I1. AcradreBa n HegaBHO HAYaThl B JIaOOPATOPHUH
¢uznonoruu PI'Y puznueckoii KyapTypsbl, CIOPTa U TypU3Ma M0 pyKOBOACTBOM
npod. Conpkuna B.J[. OnHako nx macmTabbl HECOMTOCTABUMBI C 3apyOeKHBIMH.
HecMmoTtpst Ha TO, 4TO B JIaGopaTtopuu OUMOXUMHUHU U (U3HOJIOTUU SHEProoOMeHa
KI'TIY ocHOBHOM M €IMHCTBEHHOW pabouell CHIJION SBIIAIOTCS CTYACHTHI, 3a
HOCJEHNUE MATh JIET MO pe3ysbTaTaM UX pabdoT omyOnMKOBaHO S5 cTared B
KypHajax, MUHIEKCUPYEMBIX B MEXKIyHApoAHbIX 0a3ax naHHbix Web of Science
u Scopus, MNPEACTABICHO JBa JOKJIaJa Ha MEXIyHapOJHOM COBELIAHUU B
NHctutyTe 3BOMONMOHHON Onoxumun u ¢usznonoruu M. CeuenoBa M.M.. B
Canxrt-IletepOypre.

HaubGonee  3HauMMbIM  pe3yJbTaTOM  SIBISETCS  YCTAHOBJICHUE
CTUMYJIUPYIOIIEH pOJIM yMEPEHHON TMHUILEBOM PECTPUKIMK Ha OeKEeBbIi
agurnoreHe3 B a0JOMUHAJIBHOM JIETO JabOpaTOpHBIX MbIme. O dexTs
NUIICBOM PECTPUKLMM HE 3aBUCEIM OT TEMIIEPAaTypHBIX CTUMYJIOB H
BOCIIPOU3BEICHBI 1K€ B TEPMOHEUTpaIbHBIX ycioBHsX. [lokazaHO Takke, 4TO
OPUCYTCTBHE O€XKEBBIX AJUMOLUTOB HE BIMIIO Ha 3HEProoOMEH KUPOBOIi
TKaHU, HO COIPOBOK/JIAJIOCH YBEJIIMYEHUEM OOIIEH KIIETOUHOCTH KUPOBOT'O JETIO.
Ha ocHoBe ananmm3a »3TUX pe3yJbTaTOB pa3padaThIBA€TCS  KOHIIEMIUS
MHOT'OYpOBHEBOCTH TEpMOIreHe3a, OCHOBAHHOI'O Ha pa3o0uIeHNH
OKHUCIUTENBHOTO (pocHopriInpoBaHus U AbIXaHUS, B AKUPOBBIX TKAHSX.

[lepcnekTUBHBIMH HaNpaBJICHUSIMHU JajbHEWIIe paboTsl JlabopaTopuu
SBIIFOTCS:

BBISICHEHUE OHTOI€HETMYECKOM M CE30HHOM JMHAMUKH YHUCJIEHHOCTU
OeXeBbIX aJUIOIUTOB B Pa3HbBIX KUPOBBIX JEMO, COMOCTABICHUE C JMHAMUKON
KJIETOYHOI'O COCTaBa M TepMOreHe3a Oyporo >kupa Y >KMBOTHBIX M3 MPUPOIHBIX
1 J1a0OPATOPHBIX MOITYJISLUH;

HCCJIEIOBAHUE CBS3M MEXJy AaKTUBHOCTBIO >KMBOTHBIX B YCIIOBHSX
KPaTKOCPOUYHBIX  TeMIEpaTypHbIX  (QayKTyauui, OypeiIM ©  O€XEeBbIM

aJUIIOTCHE30M;



MPOTEOMHBIN aHAIN3 JKUPOBBIX JEMO MPHU HHAYKIMH B HHUX OEXKEBOTO
aJuroreHe3a

pa3paboTKa KOHIIETIIUH MHOTOYPOBHEBOCTH CHUCTEMBI (DaKyJIbTaTHBHOTO
TEPMOTEHE3a B JKUPOBBIX TKAHSIX.

CoBpeMeHHbIN  (U3UOJIOTHYECKUM DKCIIEPUMEHT HOCHUT KOMILJICKCHBIM
XapakTep, COCTOMT M3 MHOTHMX 3TaroB, BKJIIOYAET HCIOJIL30BaHUE OOJIBIIOTO
Yyclia pa3HbIX MeETOAuK. [JyOMHa Hay4yHOro aHalu3a OIpeAeNsaeTcs
KOMITJICKCOM ITOKa3aTelIeld, XapaKTEePU3YIOMIUX MapKephl KJICTOYHOTO THIIA,
MeTa00IMYecKyt0, (DYHKIIMOHAIbLHYI0 aKTHUBHOCTh TKaHW/OpPTraHa M €ro CBS3H B
byHKIIMOHANBHOM cucTteMe. B pesynbTate 00JblIoON 00BEM HCCIIENOBAHUN, UX
BBICOKAsI TPYJAOEMKOCTh, CIIO)KHOCTh M TEXHOJOTHYHOCTH TPEOYEeT CIaXKEHHOU
paboThl  TIEJIOTO  KOJUIGKTHBA, TMPEABABISIET O0COOble TpeOOBaHUS K
KBaJIM(PUKALKU, pabOTOCIOCOOHOCTH, OTBETCTBEHHOCTH PaOOTHUKOB. [ J1aBHas
npobieMa OpraHW3allMd HAYYHOW pabOThl AKCICPUMEHTAILHOTO THIIA B
nabopatopusix — nepudepuyeckux BY30B —  TOCTOSHHBIM  HEIOCTaTOK
KBATHU(PUITUPOBAHHBIX Pa0OOTHUKOB — PEIIACTCS TEM, YTO CTYJICHT, NMPUXOJSI B
1abopaTopuio, KAYeCTBEHHO OCBAMBAET OJUH METOJl, B JAIbHEHIIEM MPUHUMAS
y4acTHe B Pa3HbIX IKCIIEPUMEHTAX, TJe ATOT MeToa BocTpeboBaH. Tak Kak
CTYJICHT — BPEMEHHBI PaOOTHHUK, JKEJIATEeIbHO, YTOOBI OH yCIEJ MepeiaTh CBOU
OTIBIT CTYICHTAM MJIQJIIIINX KYpCOB WJIM CTapIIEKIACCHUKAM, T.€. JJa)Ke Ha OJTHOM
OKCIEPUMEHTAIbHOM  METOJIe  JKelaTelbHO  (opMHpoBaTh  HEOOJBIION
Pa3HOBO3PACTHOM KOJIJICKTUB U3 JBYX-TPEX CTYICHTOB pa3HBIX KypcoB. Kpome
WHCTPYMEHTAJIBHBIX METOJOB aHAJIM30B OCTAETCS eIle OOJIbIION CErMeHT
paboTHI 1O TOJATOTOBKE SKCIICPUMEHTAIBHBIX XUBOTHBIX, COMaTOMETPHYCCKUM
OTIpEJICTICHUSIM, TECTUPOBAHHUIO MOBEJIEHYECKUX XAPAKTEPUCTHUK, MO MOJATOTOBKE
pa3HOOOpa3HbIX MpemnaparoB, OydepHbIX pacTBOpOB. Takum  00OpaszoMm,
nabopaTopus BCerlia Hy ) IaeTcs B paOOTHUKAaX pa3HOM KBan(pukanuu. Baxxasim
MOMEHTOM B OpTraHU3alNH SKCICPUMEHTAILHONH palbOThl B HEH, y4HTHIBAS

KOHTHUHI'CHT pa6OTHI/IKOB — CTYACHTbI W CTApIICKIIACCHUKH, ABJISICTCA



IUTAHUPOBAHUE OTNEIBHBIX JTAamoB pabOThI, OTAEIBHBIX aHAJU30B Kak
HEOOJIBIIINX UMEIOIIUX CAMOCTOSITEILHBIN HAYyYHBINM MHTEPEC UCCISAOBAHUN

3.2. KypupoBaHue CTyaeHTaAaMH Jia0OPpaTOPHMU HCCJIEI0BATEIbCKOM
padoThI HIKOJIbLHUKOB.

C 2002 roma B sabopaTtopuul MNEPUOAMYECKH paOOTAIM IIKOJIbHUKH,
OCHOBHAsi Harpy3ka IO OpraHU3alMK UX JEATEIbHOCTH  BBINOIHSIACH
npenoaaBarensiMi. KauecTBeHHbIE M3MEHEHHS! B MPHUBJICYEHUU IIKOJIBHUKOB, B
OpraHu3alliy UX JIEATEeIbHOCTH B JaOOPATOPUU MPOU3OILIN B MOCIEIHUE TOJIBI.
C 2016 1. pabora ¢ JeThbMHU CTAHOBUTCA pPETYJSPHOW, 3HAYUTEIHHYIO
VWHULIMATUBY B MPUBJICYEHUHU WIKOJIBHUKOB, B OPraHU3AIMU UX JIEATEIIbHOCTH B
nabopaTtopuu, B KOHTPOJIE 32 HEW MPOSBIAIOT CTyACHThL. M3 7-MU MIKOJIHHUKOB
NATh JieTeld ObUIM TPWIJIANICHBl CTYACHTAMH, TPUYEM JBOE€ M3 HHUX ObUIH
OpUrjalieHbl  CTyAeHTaMHu-OaKkalaBpaMH, MPOXOASAIMIMMHU  NEeAaroruuecKyro
OPaKTUKYy W UHTepHaTypy. CTYIEHThl paccKa3blBajdd MIKOJbHHKAM O CBOEH
pabote, O 3ajaydax, KOTOpbIE MPEACTOUT PEIINTh, YUYHIA OOpaAIICHUIO C
KUBOTHBIMH, paboOTe C TKaHSIMH, paboTe Ha Mpubopax, 00CY AU Pe3ysbTaThl,
IIOMOTaJIi B MOATOTOBKE K IIKOJBbHBIM KOH(epeHusM. CleyeT OTMETUTh, YTO
B OCHOBHOM B J1a0OPaTOPHIO MPUXOJISAT U U TeM 0oJiee JOMyCKatoTcs K paboTe co
IIKOJIbHUKAaMU HE ca0ble, yCIeBaIoLUe CTYI€HTbl, MOTUBUPOBAHHbBIE K HAYYHO-
neJarorndecko  padore, JKelalmKe IonmpoOoBaTh ceOS B KayecTBE
uccienoBaress-aKcrnepumentaTopa. Kak mpaBuio, HIKOJIBHOE HCCIEAOBAHKE
SBJISIETCS] YACTBIO UCCIIEA0BATENIbCKOrO MPOEKTa CTYJIEHTa, 03TOMY, IO CJI0BaM
CaMHX K€ CTYJEHTOB, KyYpUPOBAaHHE IIKOJIbHUKA HE TOJIBKO HE OTPBIBAET UX OT
y4eObl U HCCIEOBaHUM, a, HA00OpOT, SABJISETCS (PAKTOPOM, MOOMIU3YIOLIUM,
crocoOcTBYOMUM 3(H(PEKTUBHOMY TUTAHUPOBAHUIO M OPTAaHU3AIMU WX HAYYHOMU
paboThI CTYJIEHTA, JIYUIIIEMY aHAIN3y U OCO3HAHUIO MOJTYUYEHHBIX PE3yIbTaTOB.

3a tpu roga ¢ 2016 mo 2019 r.r. WKOJBHMKAaMH IMOJ PYKOBOJICTBOM
CTY/ZICHTOB BBINOJHEHO 6 HCCIIEIOBAHUM, MPEACTABICHHBIX HA IIKOJbHBIX,
palioOHHBIX, BY30BCKMX KOH(pepeHuusx. B 2019 r. B pamkax BYy30BCKOH

KoH(pepeHuun «bnoDko» Obula MpUHATA K MyOJIMKAaUUMUM COBMECTHas paboTa



IIKOJIBHUIIBI U KYPUPYIOLIEH €€ CTyAEHTKU. TBOPYECKUU MOIXOJ CTYJIEHTOB K
paboTe CO MIKOJIbHUKAMU MPOSIBUIICS B OOCYXICHUU TPOOJIEM OpraHu3aluyd Ux
NESTENHPHOCTH Ha KOH(MEPEHIUSAX IO ECTECTBEHHOHAYYHOMY OOpa30BaHUIO;
BCEro 3a 3TOT IEPHOJ OBUIO MPEACTABICHO 6 IOKJIAAOB MOJAOOHONH TEMAaTHKH.
Crnenyer OTMETUTh, YTO HE MEHEE YCIICITHO 3TH JK€ CTYACHTHI paboTanu Haja
CBOMMH HCCIICIOBATEIIbCKUMUA TIPOSKTAMH, TPEACTABIISSI WX PE3yNbTaThl Ha
MPECTIKHBIX MOJIOJICKHBIX HAYYHBIX KOH(EpPEHIMAX, BCEro 3a 3TOT MEpPUO] Ha
BY30BCKOH KoH(pepeHmnn «brnodko», Ha pernoHATLHOM CEMHUHape 10
ounoskonorndeckuM uccnegopanusM Cpenneit Cubupu, Ha MEXTYHAPOIHBIX
CTYJICHYECKHX M MOJOJIekKHbIX KoH(pepeHnusax Hoocubupckoro m Tomckoro
YHHBEPCUTETOB TMpeacTaBieHo Oonee 10 AOKIazoB, BKIIOYas COBMECTHBIN
JIOKJIaJl ¥ CTaThIO CTYJCHTKH W IIKOJBHUIIBI. BB MogaHo 4 3asiBKM Ha TPAHTHI
KpacHosipckoro kpaeBoro ¢oHga Hayku. B 3ToT ke mepuom 1o
NPOEKTUPOBAHUIO HCCIIEIOBATENLCKUX padOT IMIKOJBHUKOB 3alIMIEHO 3
KBaTM(UKAITMOHHBIX Pa0OTHI.

Tabnuua 1- HaykoMerpuueckue nokaszareid KOJUIEKTUBA CTYAEHTOB 4-5

KypcoB OakajmaBpuaTa M MarucTparypsl npu taboparopuu B nepuon ¢ 2016 mo

2019 r.r.

Joknaael W mnyOnukamuu Ha oxHoro | KomnuectBo

CTy/ICHTa MPU30BBIX
I10 1o o MCECT Ha
Oouomoruu B | Owonornu B | opranm3arn | CTYACHTa B
cOoopHukax | cOopuumkax | um HUP B| KOHKypCaX
KI'TIY APYTHX c6oprukax | 1O ouosorun
BY30B KI'IIY U  METOIMKE
ee
npenojaaBaH
us
JlaGoparop | 6| 2,5* 0,83* 0,5* 0,83*
s,
dakynprer | 7| 0,64 0,042 0,25 0,33
2




Ilpumeuanue: 1lpn pacuere HayKOMETPUUYECKHX IOKAa3aTEJIEl CTYIECHTOB
dakynpTeTa HE YUMTHIBAIUCH CTYACHTHI Mpoduieit «IKOJOTUS U XUMHS» H

«I'eorpadus 1 HTHOCTpaHHBIN A3bIK». CTaTHCTUYECKAs] 3HAUMMOCTD Pa3auduil * -

p<0,001.

CpaBHuTenbHbI  aHanmu3 A(G(EKTUBHOCTH HAYYHOM  JESATENbHOCTU
CTYJIEHTOB JIA0OpAaTOpUM M JPYrHMX CTYAEHTOB (haKyJbTeTa MNPOBOAWIA IO
HAyKOMETPUUYECKUM TMoKazaTessasM (Tabn 1.), mpelncTaBieHHBIM B pacuere Ha
OJIHOTO cTyAeHTa. B BbIOOpKY cTyAeHTOB (haKyjabTeTa BKIIOYEHBI TOJBKO
CTYJIEHTBl OYHOTO OTAeNieHUs mpoduiei nmoaArotroBku «buonorus u xumus» u
«"eorpadus u Ouonorusy. TpeOyemyro s pacyeToB HH(POPMAIUIO O HAYYHBIX
JOCTHKEHUSX CTYIEHTOB (pakyiaprera noidydasu B JekaHare OBI'X.
CrartucTryeckuil aHalIu3 NPOBOAMIIN C UCIIOJIb30BaHUEM Kputepusi CTbrOJEHTa,
Opy HHU3KUX 3HAUEHUAX [OKaszaTelield, MNpUOJMKAIOIIUXCS K HYJIEBBIM
3HAYEHUSIM, NPUMEHsUIach nonpaBka Ban-nep-Bapaena [Mensenes, 2004]. TIlo
BCEM TMOKa3aTelsiM HMENUCh CTAaTUCTUYECKU 3HAYUMBIC Pa3IUUuUs MEXIY
CpaBHUBaeMbIMU rpymnnamMu. HaykoMeTpuueckue IMOKa3aTeld KOJJIEKTUBA
CTYJEHTOB J1a00paTopuu ObUIM CYIECTBEHHO BBIIIE MO CPABHEHUIO C 3TUMHU XKe
[IOKa3aTeJISIMU CTYJIEHTOB BCETo (paKyJbTeTa.

Takum 00pazoM, KypHpOBaHHE IIKOJIBHBIX HCCIEAOBATEICKUX pPadoT
JOMOJHUTENIBHO  MOTHUBUPYET  CTYACHTOB K  HAy4YHO-IIEIarOrMYeCKOM
NEeSTENbHOCTH, MOBBIIIAET UX HCCIIEOBATENbCKYIO KOMIIETEHTHOCTD.

3.3. llIkoJbHUKH, BBINOJHAOLIINE HCCIEI0BATEIbCKHE PAadOThI MOA
PYKOBOJICTBOM CTY/JI€HTOB J1a00paTOpHH.

3a nmepuoa ¢ 2016 mo 2019 r.r. B nabopaTopuu mNOJA PYKOBOJICTBOM
CTyJICHTOB ¥ MAarucCTpaHTOB 3aHUMAJIUCh 6 IIKOJBHUKOB: S5 y4eHUKOB 10-x
KJIaccoB M ofHa ydeHuna 8 kimacca. O 1abopatopuul MIKOJBHUKK Y3HAlu B
OCHOBHOM OT YYHUTENEH U CTYJEHTOB, MPOXOJAIINX MEJArOTHYECKYI0 MPAKTUKY
U MHTEpHaTypy. Bce netn umenu ypoBeHb 3HaHUI 110 OMOJIOTMU U XMMUU BBILLIE
cpeanero. HeOonbinass BbIOOpKa JeTel HE MO3BOJISAET MPOBECTH JICTAIbHBIM

aHaJu3 MOTHBOB, MOOYJUBIIHNX MX OCTAaThCsl B Jaboparopuu. B ycTHol Oecene



IIKOJIbHUKMA OTMEYalIM TMOBBIIIEHHBIH WHTEpPEC K aHAaTOMUM U (PU3HOJIOTHUH,
MEAMIIMHE, MOJIEKYJISIPHOM OMONOruM, T.€. pas3jienaM OHOJIOTHH, CBSI3aHHBIM C
TEMAaTUKOW MCCJENO0BAHUN J1a00OpaTOpUH, KEJaHUE TOCIE IIKOJbI MPOJOIKHUTH
oOydyeHne B By3aXx OHOJOTHYECKOro MpoQmis. YCIEUIHO CHPaBUIUCh C
UCCJIeIOBAaHUEM, MPEJCTABUIN PE3yJIbTaThl HA KOH(EPEHIUIX Pa3HOTrO YPOBHS 5
nereil. M3 HuUX JABe JEBYIIKM, 3aKOHYMB IIKOJbHOE oOyuenue B 2018 1.,
noctynmwin U ydarca B KI'MY um. BoitHo-fIcenenkoro, emie JaBa IIKOJbHUKA
NoJiajii  3asBJICHUS B MEIUIMHCKHE BY3bl B 3ToM roay. I[lpexacrasnsercs
3aKOHOMEPHBIM, YTO yIja U3 JabopaTopuH, HE 3aBEpIIUB pabOTy MO CBOEMY
IpOeKTy, MKoJIbHUIA 10 Kacca, He OINpeneIuBIIascs B BHIOOPE AaNbHEHIIEro
nytd. Kpome npuoOpeTeHus: 3HaHUM U yMEHUM, KOTOpPbIE MOTYT IMOHAJOOUTHCA
B JaJibHEHIIeM 00y4eHUH, OOJIBIIUHCTBO PEOAT OTMEUANIH, YTO UM IIOHPABHIIOCH
He(OpMaIbHOE OTHOIICHHE, J00POKENATeIbHOCTh M JOBEPUE OKPYKAIOILIUX,
IIPEAOCTABIEHHAs  BO3MOXKHOCTH  CAMOCTOSITENIBHOTO ~ TBOPYECTBA,  HE
OpPraHM30BAHHBIE  CIIOHTAHHBIE OOCYXJEHHS MOJYYEHHBIX Ppe3yJibTaTOB,
OIIYIIEHHE 3HAaYMMOCTH CBOEro BKJaga B oOmryto paboty. M3 Hauboisee
MNOHPABUBLINXCSA BUJOB JESATENIBHOCTH B J1a0OpaTOPUU JIBE JEBOYKH OTMETHIIH
HaOMIOJEHUST 3a  JIaDOpaTOpPHBIMU ~ JKMBOTHBIMH, OJIMH  IIKOJBHUK  —
IpenapupoBaHUE KUBOTHBIX TKAHEW, ISl ABOMX OCOOEHHO YBIEKATEIbHBIM
OKa3aJIoOCh OCBOCHHE paboThl Ha cnektpodoromerpe. CiaemayeT OTMETHTH, UTO,
x0T, nepeing B 11 knacc, pedsita 3axoAuiiv B 1abOpaToOpHIo, CUCTEMATUYECKAs]
UccleloBaTenbcKas paboTa, Tpedyroliasi BpeMEHU, KOHIEHTpalMy Ha podiieme,
UMH TPAaKTUYECKH YK€ HE MpoBOAMIACh M3-3a OONbLION  y4eOHOM
3arpy’>kKeHHOCTH B  BBIIYCKHOM Kjacce. F3 Hamero omblTa HMEHHO
NECATUKIACCHUKM, Yy  KOTOPBIX BO3HHMKJIM  YCTOMYMBBIE HAy4HblE U
npo¢ecCUOHaJIbHbIE WHTEPEChl, HaMOoJee BOCIPUUMYUBBI K MPEITIOKEHUIO
OKOHYATEJILHO OINPENEIUThCS B BbIOOpE Mpodeccuu, nornpodoBath ce0s B posH
HCCIIEJIOBATENA-OKCIIEpUMEHTaTOpa B 00J1acTH (PU3HOJIOTHH.

[Toapobnas nndopmanust 0 TeMaTuke paboT NIKOJIBHUKOB U UX KypaTopax

npeacraBieHa B TaOin. Tembl ucciaenoBaTeNbCKUX PabOT  IIKOJbHUKOB



OIPEICIISIINCH,

OCHOBHOM  KacaJIuCb  W3MEHEHUH

POCTOBBIX

UCXOAsl W3 UCCIENOBATEIbCKUX MPOEKTOB KypaTopoB, B

IIPOLIECCOB,  IOBEJICHHUS,

SHEPro3anacaHusl U SHEPropaccesiHus, MeTa0OJMYECKUX MOKa3zaTeaed KpOoBU U

Jp TP MHUILEBBIX (PEKUMBl YMEPEHHOW MUIIEBOM PECTPUKIUHU, €CTECTBEHHOIO

nepeKopMa ¢ MOMOUIbI0 KadeTepuiHON AMeThl), TEMIEPATYPHBIX U CE30HHBIX

aganTanusax J1abopaTopHbIX MbIIIEH U CBOOOAHOOOMTAIOIMX TpbI3yHOB. OTIIOB

OCYHICCTBIIAJICA 300JI0IaMH Ka(i)eﬂpbl OMOJIOTUH U YKOJIOTHH.

Ta6HHHa 2 - TemaTuKa Hay4YHO-UCCNe[0BaTe/IbCKUX pa60T LWKOJIbHUKOB U CTYAEHTOB KypaTOpoB

Tema npoeKTa MKOJIbHUKA

Tema npoekTa cTyieHTa Kyparopa

CpaBHuTenpHas [IpoexTupoBanue Hay4HO-
XapaKTepHCTHKA KHPOBBIX TKaHeii | 1CCACAOBATENbCKOK paboThI 1O TEME:
_ | CpaBnurenbHas duznonorus
I'PBI3YHOB W3 MPUPOJIHBIX MOIMYISIUN .
peI3Y PHPOA yrt KUPOBOU TKAHU
1 J1a0OPATOPHBIX MBIIIEH
BnusiHME 3HIOTEHHBIX M 3K30reHHBIX | IIpoektnpoBanue HAy4HO-

(bakTOpoB Ha COACpIKAHNE TIIOKO3bI B

HCCHGHOB&TCHBCKOﬁ ACATCIIBHOCTHU IIO

KpPOBH JIa0OPATOPHBIX MBIIIEH teme: @Pus3monorus ajanTaluuu K
MUIIEBBIM u TEMIIEPaTYPHBIM
dakTopam

BnusHue sHIOTEHHBIX U 3K30TeHHBIX | Pa3zpaborka LUK Hay4HO-

(bakTopoB Ha OypyIO KMPOBYIO TKaHb | MOIMYJISIPHBIX JeKIUn TUTSt

71a00paTOPHBIX MBITIIEH crapuieknaccHUkoB  «lIporeomuka-
HOBBIE TOPU30HTBHI  MOJICKYJISIPHOM
OMOJIOT U

CpaBHutenbHbI Mopdonoruyeckuii u | Pa3zpaborka IPOCKTa JUTS

OMOXUMUYECKUN aHaJIu3 KUPOBBIX
TKAHEW KpacHO-CEpOU IIOJIEBKU U

71a60paTOPHBIX

CTapIICKIaCCHUKOB «CpaBHUTEIbHBIN
MOP(OIOTHYECKUN U OMOXUMHYCCKUN
aHaJu3 KUPOBBIX TKAaHEH KpacHO-




mbimiei. [logckasku mpupoabl B | Cepoi MOJIEBKHU U JIA0OPATOPHBIX

O0opb0e 3a 3710pOBBE U JAOJTOJICTHE. .
mbimied. [loackasku MPUPOABI B

O60pb0e 3a 3710pOBhE U JIOITOJIETHE.)»

[IumeBsie npeanourenus | Pa3paboTka mpoekTa Jyisi IKOJIbHUKOB
nabopatopHbix Mbiiiel iuHUU ICR Ha | mo Tteme IluimeBbie mnpeanovYTeHUs
nuete kaderepus 1a00paTOPHBIX MbIIIEH

Bces texymast pabota o0ydarommxcs TpeOyeT MOCTOSTHHOTO KOHTPOJISI CO
CTOPOHBI CTyJeHTa. TakuM 0Opa3oM, BhICTyIasi B POJIM HACTaBHHKA, COCTABJISSA
METOIMYECKOE COMPOBOXKACHUE, HAXOMSICh B TMOCTOSHHOM B3aUMOJICUCTBUH C
oOyyJarorumcsi, 00y4asi MpaBUILHO PabOTaTh ¢ J1a0OPaTOPHBIM O0OPYAOBAHHEM,
CTYJICHT pacIIupsieT ¥ YriayOsaseT CBOM MpEeAMETHBIC 3HAHUS, 000TalaeT CBOu
nearorndeckuii ompIT. PaboTa cO MKOJBHUKOM CIIOCOOCTBYET JTUYHOCTHOMY H

npodeccuoHaIbHOMY POCTY.

3.4.0pranusanusi COBMECTHOIH padoThl IIKOJILHUKOB U CTY/I€HTOB.

B xome paboTrhl CcO  IIKOJbHUKAMHU  ONpPEAETWINCh  IpaBuiia
B3aMMOJEHCTBUS CTYJEHTa Kyparopa W IIKOJbHUKA. OCHOBHOM IPUHLMII
B3aUMOJECHCTBUS  IIKOJBbHMKA W CTyAEHTa-Kypatopa —  IPUHLHI
B3aMMOBBITOJIHOTO COTPYJIHMYECTBA B PEIICHUU AKTyaJlbHOM CIO0KHOM, HO
yBJIEKaTEIbHOW HaydyHOU mpoOsieMbl. [IposBiieHreM 3TOrO MPUHIUIIA SBIISIOTCS
B3aHUMOYBa)XCHHUE, TEPIIUMOE OTHOIIEHHWE K JIMYHOCTHBIM HENOCTAaTKaM JIpyr
Jpyra, COBMECTHOE 00CYX/IE€HHE MPOOJEMbI U 3TAIIOB €€ PEIIEHUsI, COBMECTHOE
00CY>KJIEHUE JIUTEPATYphbl, MOOIIPEHUE HHUIMUATHUBBI U CaAMOCTOATEIIBHOCTH
IIKOJIbHUKA B COYETAHUU C HEHABSI3UUBBIM KOHTPOJIEM.

AHanu3 TpyJIHOCTEN W MpoOJEeM, C KOTOPhIMH CTaJKUBAIUCh ydalllhecs,
MO3BOJIMII ONIPeAeNuTh YQPEKTUBHBIC MyTH UX KOPPEKIMHU U ycTpanenusd. Cpenu

TPYJIHOCTEH OCBOEHUS SKCIEPUMEHTAIILHON UCCIEA0BATEIbCKOM pabOThl MOKHO




BBIICIUTh HEJOCTaTKM B ITUIAHUPOBAHMM CBOCWU JEATEIBHOCTH, CIa0yI0
WHCTPYMEHTAJIbHYIO MaMATh Y HEKOTOPBIX JeTel mpu pabore ¢ mpubopami.
BBISIBIUINCh ~ TaKKe€  TPYJHOCTM  HHTETpallud  3HAHUM U3  CMEXHBIX
CCTECTBEHHOHAYYHBIX JUCIUIUIMH, TaKMX KaKk (U3MKAa W XUMUSA, HAMPHUMED,
OmMMOKKM B pacyeTe KOHIEHTpaui Qusnosoruueckux pactBopoB. Ha
3aKJTIOYMTENIbHBIX 9JTarnax BbBIMOIHEHUS HCCIEI0BATEIbCKOTO TIPOEKTa XOTSA
MPAaKTUYECKN BCE IIKOJBHUKH JIETKO OCBOWJIM MPUHLMIBI CTPYKTYPUPOBAHUS
Matepuaina B ¢dopmarte HayyHoil ctaTthu (Imrad), mpu odopmienun pedepara u
JIOKJIaJ]a HEKOTOPBIE JE€TU B TOM MJIM MHOM CTENIEHU UCIBITHIBAIN 3aTPYIHEHUE B
NEPEBOJIe YCTHOM PEUH B MHUCHbMEHHYIO, B (DOPMYIUPOBKE BHIBOJIOB.

Takum 00pazomM, onpeaeninchk Tpedyromuecs st 3GPEeKTUBHON pabOThI
IIKOJIbHUKA  OpPraHU3alMOHHO-METOAMYECKHE  MaTepuaibl.  BOJBIIMHCTBO
COBPEMEHHBIX IIKOJBHUKOB 3aHUMAIOTCSI CLIOPTOM, MY3bIKOU, XY10KECTBEHHBIM
TBOpUeCTBOM. COUYETAaHHE HECKOJIBKUX CEPhE3HBIX YBJICUYEHUN C HEAOCTATOYHOU
OpraHU30BaHHOCTHIO MOXET CTaTh CEpPbEe3HBIM TOPMO30M B paboTe Haj
UCCIIEJIOBATEILCKUM TPOEKTOM. D(P(DEKTUBHBIM IS YIOPSIOUYCHHS DPa3HBIX
BUJIOB JICSTEILHOCTU SIBISIETCSI NPUMEPHbIU KAJNEHOAPHblU NaAaH pabomvl HAO
npoexkmom. IIIKONBPHUKM CHauyaja COCTABJISUIM €ro CaMOCTOSITENIbHO, a 3aTeM
o0CyXKJlau €ero ¢ KyparopoM, KOPPEKTUPYST B COOTBETCTBHE C XOJOM
AKCIEPUMEHTA, C 3arpy>KEHHOCTbIO CTyJleHTa-Kyparopa. [liaH, kak mpaBuio,
MPOJIOHKAET KOPPEKTUPOBATHCS YKE IO XOay paboThl U IKCIEPUMEHTA.
Heo0xoaumbIM 3JIEMEHTOM SIBISIETCS U MOACHUMENbHASL 3ANUCKA C KPAaTKUM
OMHCaHUeM MpOoOJIeMbl, TOCTAHOBKOM 11€JIM U 3a]1a4.

Kak npaBuiio, yBiedeHHbIC IIIKOJIBHUKU HA MPOTSHKEHUU BCEl pabOThI Hal
MPOEKTOM CIEAT 32 uH(opMaImen, 3HaYMMOU It MPOOJIEMHOTO TTOJISI TIPOEKTA,
MOJIb3YSICh KaK MEYaTHHIMUA M3JAAHUSMHU, TaK U HAYYHBIMH U OCOOCHHO HAYy4YHO-
nonyJasipHbIMH caiiTamu. Ha HayanbHOM 3Tane paOoThl HAJ MPOEKTOM PEOCHKY
KEJATEIbHO BMECTE C TOSICHUTEIbHOW 3alUCKON MPENOCTaBUTh CHUCOK
OCHOBHOU J1umepamypsl, MPOKOHCYJIbTUPOBATh - HA KAKUX HHTEPHET-CalTax

s dexTrBHEE OCYIIECTBIATh UHPOPMAIMOHHBIN TOUCK.



XOTsl JKCHEpUMEHTalbHas paboTa MPOBOJUTCS IIKOJBHUKOM O[T
KOHTPOJIEM CTYACHTa, HEOOXOJIMMO CHAaOIUTh €ro MOJAPOOHOI IMOIIAroBO
uHcmpykyueu K  KaXJIOMy  HCIOJIb3yeMOMY  NpuOOpy, MeETody, a
HETMOCPEICTBEHHO NEpe/] BBHITIOJTHEHHEM TOT'O UM MHOTO U3MEPEHUS — OOCYIUTh
JETAIA KXJI0W MaHUIYJISAUU. B 3TOM cityyae U3MepeHust HE OCTAaHOBSTCS, €CIIU
CTYJIEHT B CBSA3M C HENPEJBUJIEHHBIMU OOCTOSTENHCTBAMU HEHAJOJIO MOKUHET
pabouyro KOMHaTYy.

Takum o0pazom, B mpeasiaraeMoil M YCHEIIHO anpoOWpOBaHHOM HamMu
MOJEJIM HCCIIEIOBATEIBCKON JEATENIBHOCTH IIKOJBHUKOB B BY3€ OCHOBHYIO
Harpy3Ky IO COIIPOBOXKICHUIO IIKOJIbHUKA BBINOIHAIOT CTYACHTBI-KYpaTOPHI.
Takasa ¢popma HacTaBHMYECTBa YriayOJsieT 3HAHMS, pa3BUBAECT OPTaHU3ATOPCKHE
crnocoOHoCcTH Oyaymiero crnenuanucra. s CTyleHTa MeJarori4eckoro Bys3a
KypaTOpCTBO  MPEAOCTaBIs€T  BO3MOXKHOCTH  OTpabOTaTh  pas3iMyHbIE
JUAAKTUYECKUE TMPUEMBI U METOAbl PabOThl C y4YallMMHCS, OOOramaer ero
neaarornyeckuil onbIT. KOHTpOJIb M 3a MCCIEA0BATENBCKOW U 33 KypaTOPCKOM
JEATENIbHOCTBIO CTYACHTA OCYIIECTBIISIET €r0 Hay4YHBIM PyKOBOAUTENL. B CBOMO
ouepelb IIKOJIbHBIN yUHUTeNlb, PEKOMEHIOBABIINN HIKOJIBHUKA B J1aOOPAaTOPHUIO,
KOHTPOJIUPYET JIeATeIbHOCTh oOOyuatomierocs. JKenarenpHo, 4YTOOBI 3TOT
KOHTPOJIb ObLI HEHABS3UYMBBIM WM OJlarokenaTelIbHbIM. YUHUTEIb W HAYUYHBIH
PYKOBOJUTENb MPH HEOOXOAMMOCTH YYacTBYIOT B Pa3pelIeHMH KOH(DIUKTHBIX
cutyanuii. YtoObl Takue cUTyaluu NpeA0TBPATUTh, NIEPE] HA4aJIOM COBMECTHOM
paboThl IIKOJbHHUKA M CTYJAEHTa YYHUTENIO >KeJIaTeJbHO HHPOPMUPOBATH
CTYJEHTa-KypaTopa 1 €ero Hay4YHOro pyKOBOJUTENS O COCTOSIHUM (PU3NYECKOTO U
IICUXMYECKOTO  3/I0POBBS, OCOOCHHOCTAX TEMIIEpaMeHTa U  XapakTepa,
yCIIEBAEMOCTH, Pa3HOOOpPA3HBIX YBJICUEHUSX U XOOOM CBOEro IMOJONEYHOTO,
COCTOSIHUH B cembe U Ap. CTyJIEeHTy-KypaTropy U IIKOJIBHUKY, IO KpaiiHEN Mepe,
HaYyaJIbHbIE 3Talbl COBMECTHOM pabOThl, COCTaBJIEHUE KaJE€HIApHOIO ILIaHa,
CPOKHM TPOBEACHUA OHKCIEPUMEHTA >KEIaTeIbHO OOCYXKIaThb C HAyYHBIM

PYKOBOJUTCIICEM 1 IIKOJBbHBIM YUYHUTCIICM.



3.5. Opranu3allMOHHO-METOAMYECKHUE AOKYMEHTBI IS
COMPOBOKACHUS YYAIIErocsi MPU BHINMOJHEHUH UCCJIEI0BATEIbCKOH PadoThI
B BY3e.

IIepBbIii NOKYMEHT, IMPEACTABISEMBIM IIKOJBHUKY Cpa3y SKCKYpPCHH IO
JabopaTopud W BBOJHOM Oeceabl — OTO TMOSCHUTENIbHAS 3alKucKa K
HCCIIEIOBATENLCKOMY MPOEKTYy. OHA MPEAOCTABIISIETCA IKOJbHUKY AaXe, €CIU Y
HEro OCTaJuCh COMHEHHMS M OKOHYATEJIIbHOE pelleHHne 00 Y4YyacTUM B
WCCJIEJIOBAHUU HE JIOCTUTHYTO. B MOSICHUTENbHOM 3anuCKe B MTOMYJISIPHOU opme
C YY4ETOM BO3pacTa IIKOJbHHUKA O00OCHOBBIBACTCS AKTYyaJIbHOCTh HCCIICIOBAHHUS
JUIs penieHrs QyHIaMEeHTAIbHBIX HaAYYHBIX TTPoOJIieM, JIJIs MPAKTUKH MEIUITUHBI,
CEJILCKOT0 X035IUCTBA, 1A€TCsl KPATKOE OMHUCAHUE UMEIOIIUXCS B JAaHHOM 00J1acTH
MpEeJICTaBICHUM, TEOPUi, TUIOTE3; CTABUTCS 1I€JIb M 3aj1adyd padoTsl. MHOrOa,
MOCKOJIBKY TIPOEKT pa3padarbiBaeTCs JJIS IIKOJIbHHUKA, B IOSCHUTEIIBHOU
3aMUCKEe OTMEYAIOT - KAaKUE HOBBIC 3HAHUS, YMEHHUS U HABBIKU 1O OUOJOTUU
MOJIYYUT IIKOJBHUK, paboTas HaJ MPOEKTOM; KaKue 3HaHUS MOTPEOYIOTCS eMy
U3 JIPyTUX JUCHUIUIMH, PAa3BUTHUIO KaKUX KayeCTB XapakTepa CIOCOOCTBYET
paboTa HajJ MPOEKTOM. Y’K€ Ha 3TOM IIEPBOM 3Tale MOXXHO PEKOMEH/IOBAaTh
IIKOJIBHUKY Ui JIYYIIer0 3HAKOMCTBAa C MPOOJIEMOM OJIMH-/IBA MCTOYHHKA,

OOBIYHO U3 CEpUU HAYUHO-TOIYISIPHON JTUTEPATYPBHI.

Korma mocturayro coriacue paboTaTh HaJ UCCIICIOBATEILCKHM IIPOSKTOM
— CIIUCOK PEKOMEHIYEMOU JTUTEPATYPhI PACIIUPSETCS, P STOM KEJIaTeIhHO B
CIIUCKE Cpa3y BBIICIUTh HMCTOYHHUKH, HEOOXOAMMBIC I Oojiee TIIyOOKOIo
MOTPY>KCHHUSI B HAYYHYIO TPOOJIEMY HCCICIOBAaHHUS W MCTOYHUKH, B KOTOPBIX
OTHCaHBbl METOBI, KOTOPBIE TMTOTPEOYIOTCSA B paboTe. B HEro BXOASIT By30BCKHE
y4eOHUKH 111 Oojiee TIyOOKOro 3HAKOMCTBA C IpolieccaMH MeTaboim3Ma U
HEProoOMEHa, CTPOCHHEM M OCHOBHBIMH MEXaHW3MaMH (yHKIIMOHUPOBAHUS
TepModPekTopoB, 2-3 HAyIHBIX 0030pa MO MpodsIeMe UCCISAOBAHUS, HAYYHO-
nonyJisipHble UCTOYHHKU. CrieayeT oOpaThTh Cepbe3HOE BHUMAHHE Ha KaueCTBO,
HAyYHYIO  JIOCTOBEPHOCTh  WH(MOpMAIMKW  TIpeAIaraéMbiX  HWCTOYHHKOB.

3aciykuBaroT noBepusi nopajaep:kuBaeMbli PAH HayuyHO-momyJsipHBIA calT -



elementy.ru co cTaThIMH M3 OTEYECTBEHHBIX JXYPHAJIOB «XUMHUS H KU3HBY,
«Hayka wu >xu3nb», «lIpupoma», ¢ mnepeBojaMu U3BECTHBIX 3apyOEKHBIX
HAy4YHBIX M HAYYHO-TIOMYJSIPHBIX M3MaHuil. Jlpyrue HaleXHble UCTOUHUKUA —
CalThl HAYYHO-TIOMYJISIPHBIX JIEKIMK OHMOMOJIEKyJa.ru, HayYHO-TIOMYJISIPHBIE
JIEKIIMU Ha caiTe MHCTUTYTa 1uTosioruu u renetuku CO PAH u ap. Paboras Han
CIIUCKOM JIUTEPATYpbl — HEIOCTAaTOYHO YKa3aTh TOJBKO aJpec Hay4yHO-
NOMYJISIPHOTO CaiiTa, TOYHOE YKa3aHUE aBTOpa U HA3BaHMS HAYYHO-TIOMYJISIPHOM
CTaTbU WU JICKIUM O0O0S3aTeNIbHBI JJISl YCHEIIHOM padoThl NIKOJIbHUKA IO
npoekTy. HekoTopble cepbe3Hble HayYHbIE CTAThbU MOTYT OBbITh BKJIFOYEHBI U3-32
HaUBIAHBIX ~ WHGOPMATUBHBIX — WUTIOCTpanmii. Ha  crmemyromeit  mocie
MPEAOCTABICHUS PACIHIMPEHHOTO CIHCKa JHUTEPATYphl BCTpeue oOCyKaaeTcs
uH(popMaIms, KOTOPYI ycren mpopadoTaTh MKOIbHUK. [lockompky paborta c
JUTEpPaTypHBIMM HCTOYHHKAMU HE TPEKpaliaeTcs Ha TMPOTSHKEHUU BCETO
UCCIIEJIOBAHUSI, HE CJIEJIYET 3aTsTMBAaTh HAUYAI0 IKCIIEPUMEHTATILHON PabOTHI.

[lepen skcnepUMEHTAILHON YacThi0 PabOThl HEOOXOIUMO MPOBECTH IS
IIKOJIbHUKA WHCTPYKT@X IO TEXHUKE OE€30MacHOCTH, COCTaBUTh IUIAH
IKCIIEpUMEHTA, 3aUKCHPOBAB B IUIaHE TpeOyemoe o0OpyAOBaHHE, PEAKTHUBHI,
XKUBOTHBIX. llocie 3TOro MIKOJIBHUKY MPEIOCTaBIsAECTCS NPaBO COCTaBUTH
caMOMY KaJICHAAPHBIN IJIaH padOThl, 0OCYIUB €ro ¢ POAUTEISIMUA U MIKOJIbHBIM
yuuteneMm. J[lanee kaneHIapHBIM IJIaH OOCYXIAeTCd U KOPPEKTUPYETCS C
KypatopoMm. B okoHuaTenbHOU (hopmMe OH MpeAcTaBiseT TaONMILy, B CTOJOIAX
KOTOPOH OTOOpaXeHbl 3Tanbl padOThI, MPUMEPHBI CPOKH HMX BBINOJHEHUS H
IUTAaHUPYEMbIE Pe3yJIbTaThI.

[TogpoOHbIe momIaroBbie MHCTPYKIIMU K MPUOOpaM, C KOTOPbIMU OyJeT
paboTaTh ydaimuics, MOJe3HO CcHaOmuTh ¢GoTtorpadusMu W BUACOPOIUKAMH,
HaIJISIAHO MOKa3bIBAIOIIMMHU MPOLIECC U3MEPEHHUS.

JIOKyMEHT, KOTOPBII THIATEIHHO 3aMOJHSAET IIKOJbHUK — ATO TETPalb C
MPOTOKOJIAMH 3KCIIEpUMEHTA. B MPOTOKOI BHOCATCS BCE BUbI BBIMOJHSIEMBIX
paboT. Bce crpaHuiibl B MPOTOKOJE JOJDKHBI OBITh IPOHYMEPOBAHBI. 3alKCH B

IIPOTOKOJIE BBIMOIHAIOTCA HETOCPEACTBEHHO 10 X0y paboThl, JIMOO cpa3y mocie



pab6otsl. [Ipu onucanuu TOM WM WHOM PabOTHI 00S3aTENHFHO YKAa3bIBACTCS J1aTa,
a TpU BBITIOJIHEHUH MAHMIYJISIUNA, TPOLEAYpP C >KMBOTHBIMU YKa3bIBaCTCS H
Bpems. [log Kaxmoil 3amuchl0 JTOJDKHBI CTOSTh  (paMmmu W TOANHCH
BBITIOJHABIIUX PabOTy CTYAEHTOB. B mpoTOoKOn 00s3aTENhbHO BHOCSTCS Macca
WIH JIpyTUe KPUTEPHH, IO KOTOPHIM JKMBOTHBIE OBLIM pa3/efieHbl Ha TPYIIIIHI,
POMEKYTOUHBIE W OKOHYATEIbHBIC 3aMephl TOKaszaTelied y JKUBOTHBIX, B
IKCIIEPUMEHTAX in Vitro, pacueTbl HaBECOK MpH B3BEIIMBAHUU PACTBOPOB,
KamOpoBKU. DUKCHPYIOTCS B TIPOTOKOJIE M BO3HHUKAIONIME COMHEHUS B
COCTOSIHUM 3JI0POBBSI JKMBOTHOTO, TPABWJIBHOCTU BBITIOJHEHHS TIPOIETYPHI,
Cily4yaiiHple HaOO/IEHUS HEOOBIYHBIX CHUMIITOMOB, MPOSBICHUS TOBEICHUS
KUBOTHOT'O, HEHCHPABHOCTH B paboTe mnpubopa U Jpyroe, UYTO MOXKET
BITOCJIC/ICTBHH OOBSICHUTH HEOKUIAHHBIN UTOTOBBIA PE3yiIbTaT.

WNHCTPYKIIMM K OCHOBHBIM HCIIOJIB3yEMBIM B JIA0OPATOPUH METOIAMKAM
coOpanbl B METOAMYECKOE pPYKOBOACTBO «COBETBI W  PEKOMCHIAINH
HAaYMHAIONIEMY OMOJIOTY-9KCIIEpEMEHTATOPY». B Hero Tak:ke BOILIM pa3zelibl Mo
KpaTKOW XapaKTEPUCTUKE JIA0OPATOPHBIX MBIIICH, OIMMCAHHUIO COACPIKAHUSI |
yXojia 3a HUMH, MPOCTHIX MAHUITYJSIUN C XKUBOTHBIMH, Pa3Jedl C OCHOBAMH
CTaTUCTUYECKOTO aHaJIW3a MOJYYEHHBIX JAaHHBIX U pa3/iell C PeKOMEHIAlUIMHU

I10 MOATOTOBKE AOKJIaJda U IMPE3CHTAllMU K HEMY.

3.6. Marepuaabl Kk Meroaudeckomy mnocoourw «CoBerbl U

PEKOMEHIALMH HAYUHAIOIEMY OHO0JIOTY - AIKCIIEPUMEHTATOPY».
BBenenue

QDu3uono2ua V3y4aeT PA3IUUYHbBIC TMPOSBICHUSA >KU3HEACATEIBHOCTH KaK
[IEJIOTO OpPraHW3Ma, TaK U €ro 4acTeW: OpPraHoB, TKAHEW, KIETOK. Duznoaorus
CTPEMUTCS PACKPBITh MEXaHU3MBI PETYISAINN, 00ECIIeUnBAIONINE TOIICPIKAHNUE
roMeocTa3a, MPUYMHBI HMX MNATOJOTHMYECKUX HAPYLICHUH, B3aUMOJCHCTBUE

OpraHu3Ma ¢ OKPY’KarolIeu cpeaoi.



IKonozuueckan puzuoa02ua N3y4aeT BIUSTHUE HA OPTaHU3M Pa3IMYHbBIX
(bakTOpoB Cpenbl, 3aKOHOMEPHOCTH ajantanuu K HUM. Camble TJIaBHbIC
(bakTophl, OMPEICIUBIIKNE IBOIIOIUIO )KUBOTHOTO MHUPA, 3TO TEMIIEpATypa Cpeabl
U €€ CyTOYHBIC, CE30HHBIC, KIIMMAaTUYECKUE KOIeOaHus, a TaK)Ke JOCTYITHOCTh U
coctaB mnumM. ['panuiel aganTauu K O3TUM  (akTopam  CyIIECTBEHHO
paclIMPWINCE C TIOSBJICHUEM >KUPOBBIX TKaHEW. KaueCTBEHHBIN CKAa4OK B HUX
pa3BUTUM TPOM30LIEN Yy MieKonuraromux. [lo cpaBHEHUIO C JpyTHMMU
KUBOTHBIMH Yy MJICKOTTUTAIOIIMX MHOTOKPATHO YBEJIMYMJIACh Macca >KHPOBBIX
Jeno. OTO TO3BOJIMJIO WM HHTCHCU(DHUIIMPOBATH DHEProOOMEH, MOBBICUTH
TEMIIepaTypy Teja, CKOPOCTh BCEX (PU3MOJIOTMYECKUX MPOIIECCOB, BKIHOYAs
BOCIIPUATHE, MBIIIJICHUE, MBIIICYHbIE COKpAILCHHS. 3alllMIaeT TEeMIepaTypy
Teda OT PE3KUX TEeMIEPAaTypHBIX KoJeOaHWUW  Cpeabl  COOCTBEHHBIM
TepMoreHepaTop - Oypbidi >xup. B mpuUpogHBIX YCIOBHSX KUBOTHBIE BCEr/a
UCIIBITBIBAIOT JE(PUIUT KOPMOB, BBIHYXKJIEHBl SKOHOMWUTH DJHEPrUI0, a MpH
n00bIY€ KOpMa HCIMONB3YIOT €ro ILETUKOM /Ui TOMOJHEHUS HEpPros3arnacos.
PazBuTtne WHIYCTpUM M CEIBCKOTO XO3SHCTBA, CTPOUTEIHCTBA KOMQOPTHBIX
KUIUI] CHIEJIaJi0 4YeJOBEKa HE3aBUCHUMBIM OT TEMIEpPaTypHBIX M MHUIIEBBIX
dakropoB. Ho apeBHsisi cTparerusi sHEprocOepexeHus He H3MEHWIACh, YTO
MPUBEIIO K CTPEMUTEIIBHOMY PACIPOCTPAHEHUE OKUPEHUS U CBSI3AHHBIX C HUM
6onesneit. [ToaToMy BRISICHEHHE HOPMAJIBHOTO TUAMa30HA ACUCTBUS MPUPOTHBIX
(bakTOpOB 1JIs KMBOTHBIX M YEJIOBEKAa — aKTyallbHas 3ajladya 3KOJIOTHYECKOU
¢buznonoruu.

['maBHOEe oOpyaue Tmo3HaHus B (QusmoNoruu —  uzUoI0UYECKUT
IKCnepumenm. ITO 1eJICHANPABICHHOE BMEIIATEILCTBO B OPraHU3M C IIEJIbIO
BBISICHUTH (DYHKITUIO TOW WJIM WHOM €ro CTPYKTYpPHI (OT KJIETOK, O OPraHOB U
(GYHKIMOHANBHBIX CUCTEM) M MEXaHHU3M ee peanusanuu. DU3noIoruyecKuii
SKCIEPUMEHT — 3TO IIEeJICHAMPABICHHOE BMEMIATENHCTBO B OPraHU3M C IEJbIO
BBISICHUTH (DYHKITUIO TOW WJIM WHOW €ro CTPYKTYPHI (OT KJIETOK, O OPTaHOB U

(GYHKUIHMOHANIBHBIX CUCTEM) U MEXAHU3M €€ peanu3alluu.



DaKkmopHblil IKCNEPUMERM HA HCUGOMHBIX — OJUH U3 CaMbIX HIMPOKO
UCIIOJIb3YEMBIX B COBPEMEHHOW 3KOJOTMYECKOM (PU3MOJIOTUH, MOApPA3ZyMEBAET
HaJIM4We HE  MEHee JIByX TIpyHn  JKMBOTHBIX:  KOHTPOJBHOM  H
HKCIEPUMEHTATBHON; MOXET ObITh HECKOJIBKO AKCIEPUMEHTAIbHBIX Ipynn. Ha
OPOTSHKEHUU JKCIEPUMEHTA TPYMIbl JOKHBI HAXOAWTHCS B OJAMHAKOBBIX
YCJIOBUSIX 32 UCKIIFOUEHUEM M3y4aeMOT0 BO3JeHCTBUS (OAHO(PAKTOPHBIN aHAIIN?3)
WIM HECKOJbKUX COYETAIOUIUXCS BO3JCUCTBUH (ABYX WJIM MHOTO(AKTOPHBIM
ananu3). HeoOxoammoe 4uCIO >KMBOTHBIX B TpPYyIIax 3aBUCUT OT TpeOyemoil
TOYHOCTHU, TOJ] KOTOPOH MOHMMAETCs OLINOKa, OOYCIIOBJIEHHAs €CTECTBEHHOMN
VU3MEHUYMBOCTBIO NPU3HAKA, M OT BEJMYMHBI Pa3Iu4Mil MEXAYy KOHTPOJIEM H
onbITOM. OOBIYHO 3T CTATHCTHYECKUE IMapaMeTpbl YK€ OIpEAeNICHbl B
OpeIBapUTENbHBIX  JKCIepuMeHTax.  Eciam,  HAoOOpoT,  IUIaHUpYyeTCs
IpEeNBApUTEIbHBI  AKCIIEPUMEHT, KOJWYECTBO IKUBOTHBIX B  IpyIIax
orpannumBaioT  6-10-t0  ocobsimu. He cymectByer NpUHLIMIHAIBHBIX
OTpaHUYCHHM HA  COOTHOIIEHHUE YHUCIIEHHOCTH KOHTPOJIBLHOM u

AKCIEPUMEHTAIILHOW TPYTIII.

Oxpana Tpyaa u 6€301aCHOCTH B y4e0OHOM Ipoiiecce.

Hayuno-uccnenoBarensckass ~ pabora B JabopaTopu  JOJKHBI
BBITOJHATHCS. B YCJIOBUSAX, 0OECIIEUMBAIOUINX BBICOKYIO IMPOU3BOJIUTEIBHOCTD
y4eOHOTO TpyJa U MCKIIOYAIOIIUX BO3HUKHOBEHHE TPaBM, OKOTOB, yIIHOOB U
JIPYTUX TOBPEKICHUIN CTYNEHTOB. 3aHATHUA MO (U3MOJIOTHH BKIIOYAIOT B ce0s
paboTy C  DIEKTPUYECKUMHU  MpHOOpaMu, PEXYUIMMH WHCTPYMEHTAMH,
peaKTUBaMU, a TaK)Ke JTJa0OPATOPHBIX )KUBOTHBIX.

OcHOBHBIE MpaBUJIa MPEAYNPEKICHHS SJICKTPOTPABM:

e Jlepen  wucnoib30BaHUEM  DJJIEKTpompuOOpa  HEOOXOIUMO /IO
BKJIFOUEHHMSI IIPOU3BECTH €TI0 BHEITHUI OCMOTpP U YOSAUTHCS B €TI0 UCITPABHOCTH.

e Bce TokoBemymMe 4YacTH JOKHBI HMMETh HEMOBPEKICHHYIO

HU30JIAOUI0 U INIOTHBIC KOHTAKTHI.



e B mpubopax aomkHa OBITH JEWCTBYIOIIAs CBETOBas M 3BYKOBas
CUTHAJIA3ALIUS.

e  [IpuGopsl creayer NpeaoXpaHaTh OT MONAaJAaHNs Ha HUX BOJbI, 1APOB,
pPAaCTBOPOB KHUCIIOT U IIEJTOYEH.

OcHoBHBIE paBuiia pabOThI C PEAKTUBAMM:

e TouHocTh  MOMYYEHHBIX  PE3YJNbTATOB  MPU  BBIIOJHEHUU
71a00paTOPHBIX OIMBITOB BO MHOTOM 3aBHUCHT OT YHCTOTHI peakTuBOB. [losTOoMy
UX HYXHO MPEJOXPaHATh OT 3arpsA3HEHUS U AepkKaTh B 3aKPBITOM MOCYy/e.

e  (CnyyallHO pacChllaHHBIM pPEAKTHB BHOBb BHOCUTH B 3Ty K€ Tapy
HEJIb351.

e PeakTuBbl 0€3 3TUKETKM W HEHU3BECTHOIO COCTaBa B paldoTe He
VICIIOJIB3YIOT.

e  PacTBOpBI PEAKTUBOB XPAaHAT B IUIOTHO 3aKPBITOM IOCYIE, a JIETKO
UCHIAPSIOLIMECs — B CKIISTHKAX C ABOMHBIMU HUTM(POBAHHBIMH 3aTBOPAMH.

e JKuzgkoctu ¢ pe3kUM 3amaxoM COJEpKaT U NEPEIMBAIOT TOJBKO B
BBITSDKHOM IIKaQdy.

e  Henb3s onpenensaTs peakTUBBI MO 3amaxy M3 TOpJbllIKa MOCYABbI, a
TaK)K€ Ha BKYC.

e Bo BpeMsa paOOThl Ha CTOJ BBICTABIAIOT PEAKTHUBBI, HEOOXOJHUMBbIE
TOJIBKO JIJIS1 JAHHOTO 3aHATHS.

e [lepenuBarh pacTBOpPbl W3 OJHOM E€MKOCTH B JPYIYI0O MOXHO C
IOMOIIbI0 MEPHBIX LMUIUHAPOB, OIOPETOK M THUMETOK, HE JOIMyCKas HuX
pa3OpbI3TMBaHUs.

e  SnoBUTHIE XUAKOCTH U KOHUEHTPUPOBAHHBIE PACTBOPHI HAOUPAIOT
TOJIBKO C IMOMOILbIO PE3UHOBOM Py WM IMUIETKU C OaJUIOHOM.

e Teepnmple BemiecTBa, Oymary, BaTy HE BBIOpPAchIBAalOT, OCTATKH
KHCJIOT, IIEJIOYEed M APYrHe XUAKWE PEaKTHBBl HE BBUIMBAIOT B PAKOBHHY, a

CO6I/IpaI-OT HX B CIICHUAJIBHO OTBCACHHYIO ITOCYAY.



OKCIIepUMEHTBl  OOBEKTOM  MCCIEIOBAaHUS  KOTOPBIX  SIBJISIFOTCS
71a00paTOpHbIE KUBOTHBIE HA JAHHBII MOMEHT UMEIOT OOJIBIIYIO MOMYJSPHOCTh
U SIBJISIIOTCA OJHMMM W3 BEAYIIMX METOJOB NMO3HAHUS B COBPEMEHHOM HayKe.
[IpoBoas uccnenoBaHue OYEHb BAXKHO MPABWIBHO BBIOpaTh JabopaTopHOE
KUBOTHOE, KOTOpOoe€ OyAeT SBIATbCS JIaOOPATOPHOW MOJEIBI0 H3Y4aeMOIo
oObekTa unu npouecca. He npaBuibHO BhIOpaHHBIE J1a0OpPATOPHBIE KUBOTHBIE
WIA YCIOBUS MX COJEp)KaHUs J0 WIA BO BpeMs OKCIEPUMEHTa MOTYT
3HAUUTEIBLHO MCKA3UTh MOJYYEHHbIE JAHHbIE W OTIPAaBUThH MO JIOKHOMY MYTH

HCCIICAOBAaHMS.

DOU3HUOJIOTUYECKUNA  JKCIIEPUMEHT  Yallle  BCEro  IPOBOAMUTCS  HA
7ab0paTOpPHBIX TpbI3yHAaX (KPBICHI, MBIIIK, XOMSYKH). B Hactosiee Bpems
CaMbIM PacCIpOCTPAaHEHHBIM JIA0OPATOPHBIM >KMUBOTHBIM SIBJISIETCS MbIlIb. Ee
MPEUMYIIECTBO Mepe/l APYTUMU MIICKONMUTAIONIMMU — HE 3aBUCAILAs] OT CE30Ha
BBICOKAsi IIJIOJIOBUTOCTh, OBICTPOE CO3pEBAaHHE, TEPIHUMOE OTHOIIEHHWE K
copoArYaM, HENPUXOTJIMBOCTb, HECIOXKHBIM yXOJ, O€30MacCHOCTh JJIs JIIOACH.
CoBpeMeHHbIE JUHUU JTA0OPATOPHBIX MBIIIEH MOJYYEHbI MyTEM JIUTEIbHBIX
OJIM3KOPOJICTBEHHBIX CKpENTMBaHUHN (MHOPHUIMHT) OOBIYHBIX TOMOBBIX MbIIIeii. B
WHOpEAHOW  JIMHUU  OTAENbHBIE  KUBOTHBIE  HACTOJBKO  T€HETHYECKU
TOXJAECTBEHHBI, YTO JIETKO MEPEHOCAT TpaHCIUlaHTauuu opraHoB. B 2009 r.
ucnosHwioch 100 mer ¢ tex mop kak Knapenc Kyk Jlutn B I'apBapackom
YHUBEPCUTETE BBIBEJ MEPBYI0 MHOpeaHYr0 auHUI0 Mblmeidd DBA. Mbeimu DBA
NPEAPACTIOIOKEHBI K PAa3BUTHIO 3JI0KAYE€CTBEHHBIX OIyXOJIEH, TO3TOMY HIUPOKO
UCTIONB3YIOTCSI B OHKOJIOTMYECKMX  HccleqoBaHusX. HopmanbHble
NaTOJIOTHYECKHE POLIECCHI, pa3BUTHE KOTOPBIX OInpeaensieTcs
B3aMMOJICUCTBEM MHOTMX T€HOB, TaKM€ KaK pa3BUTUE, CTapeHHUe, YacTo
yaoOHee u3ydyaTh Ha Ja0OpaTOPHBIX MOMYJIAUAX ayTOpeaHbIx Mblield. OnHa u3

CaMBbIX 4aCTO UCIOIb3yEeMBbIX ayTOpeaHbIx uHui — uHus [CR.



Copnep:xanue Mbllleii B BUBapUH.

[nomans KIETKM Ha ONBITHYIO Tpymimy 10 20 ocobeii He MeHee 60 cm” .
Knetka nomkHa OBITH BBIMONTHEHA M3 MAaTEpPHAIOB, KOTOPBIE JIETKO OyneT
coJiepkaTh B YHUCTOTE. B KadecTBe MOACTUIKM HEOOXOJUMO HCIIOIb30BATh
MaTepuanabl KOTOpPHIE XOpOIIO ajaCcopOMpYIOT Bjary, Takhe Kak: CTpPYyKKa,
onmuiku, MAkuHy. [logcTunka He JOMMKHA CO3/1aBaTh MHOTO MBUIH, TaK KakK 3TO
MOXKET TPHUBECTH K 3a00JIeBaHMSIM JbIXaTeNbHOM cucTeMbl. llepen Tem kak
MIOMECTUTh BHIOpaHHYIO MOACTUIKY B KJIETKY, €€ HEOOXOJUMO CTEPHIN30BaTh
opu cra rpagycax. MeHSTh HOJCTHIKY HEOOXOIMMO IO Mepe 3arpsi3HeHUs,
nepes 3TUM IepecaauB JJabOpaTOPHBIX MbIIIEH BO BpeMeHHYI0 kieTky. [locyny
UIA KOpMa M BOJB HEOOXOAMMO MBITh €XEeIHEBHO. B momemenun rae
HAXOJIATCS JTA0OPATOPHBIC MBIIIN BIAKHOCTh HE JOJKHA MPEBHIAaTh 65%, U HE
HIwke 45%. Tak Kak MBIIN 3TO COIMAIbHBIC KUBOTHBIE, TO pa3MellaTh WX IO
KJIETKaM HY)XHO TapMOHUYHBIMU Trpymnnamu. WHIUBUAyadbHOE COJCpKaHUE
JOIYCTUMO JIMIIIb B CIIy4ae MPOSBICHUS] CHJIBHOW arpeccuu, yaile y CaMIlOB.
OdeHb BaXKHO CTPEMUTHCS K TOMY, YTOOBI JJa0OpATOPHBIM MBIIIIAM TPUIHHSIIOCH
MUHUMaJIbHOE OeClOKOMCTBO, MUHHUMH3UPOBATh CTpeccUpyromue (akTopbl
TaKhe KaK: CUJIbHBIM IIyM, IPKUM CBET, N3MEHEHUE COCTaBa I'PYIIHI B KIETKaX.
B npoBeneHun mr000ro 3KCIEPUMEHTAa HYXKHO MAKCHUMAJIbHO NPUMEHSTH

TYMAaHHBIC MCTObI O6paH_IeHI/I$1 C JXUBOTHBIMHU.

Pucynok 4 - Jlabopatopnast mbib quann [CR



[lepen HayaloM SKCIEPUMEHTa C Y4YacTHEM JIaOOpaTOPHBIX JKHUBOTHBIX
Hesb3sl 3a0bIBaTh MPO MEPHOJ aJanTalMuM, KOTOPBIA KpaillHe HEOOXOIUM IS
TOr0, YTOOBI JIAOOPAaTOPHBIE )KUBOTHBIE MOIJIM MPUBBIKHYTh K HOBBIM YCJIOBHSIM

Cpelbl, YXOy ¥ PAallMOHY NMUTAHUS.

IIpocThie MAHUNYJISIIIUM € dKMBOTHBIMHU.

[Ipu yOopke u cMeHe KJIETKH, NpU HEOOXOJAUMOCTH BBHITIOTHEHUS
MAHUITYJISIIUI C MBIIIAMU )KMBOTHOE 3aXBAaThIBAIOT 32 KOHYMK XBOCTA U JOCTAIOT
U3 KJIEeTKU. MaHnunyisiiuu (COMaTOMETPUUECKUE U3MEPEHUS, UHBEKIIUHM) YacTO
BBIITOJTHSFOTCS ABYMSI SKCIIEPUMEHTATOpaMU. MBIIIb OMyCKAaIOT HA PEIIETYATYIO
MOBEPXHOCTh (KPBIIIKA TUIACTUKOBOM KJIETKH), MPEAOCTABIIsISE € BO3MOXKHOCTD
BLICNIUTHCS B IPYThS PELICTKH, puaepxkuBas ee | u Il mansuamu npaBoi pyku 3a
KOHYMK XBocTa. OCTOPOXXKHO HaTsATHBash >KMBOTHOE 3a XBOCT,  OBICTPBIM
JBH>KEHHUEM JIEBOM PYKOM B MEPUYATKE WIIM C TOMOUIIBIO KAPHILIAHTA 3aXBaThHIBAIOT
CKJIQZIKy KOKM B 00JIacTH 3aThlIKa, OJMKEe K yInam, 4ToObl OHa HE MOTJIa
noBopaurBaTh royiopy (puc. 11, a). IlomHsB MbIIb HajJ CTOJIOM, MOMOITHUK
JICPKUAT €€ Ha BECY OJHOM PYKOM 3a XBOCT, APYro—3a CKJIaJKy KOXH Ha
3aTbUIKE,  HECKOJIbKO  pacTsruBas B TOJOXKEHUH,  YAOOHOM  JUIs

OKCIICpUMEHTATOpPA.

Pucynok 5 - ®ukcauus MbIlu



PaGoTath ¢ MpIlaMu MOXHO U 0€3 MOMOIIHHMKA, (UKCHPYS UX JIEBOU
pykoii: | u Il manbamMu 1€BOM pyKH )KMBOTHOE 3aXBaThIBAIOT 34 CKJIAJIKy KOXKH B
0o0NacTH 3aThlUIKa, a OCTaJIbHBIMM 3 MajblaMH, NPHXKAB HMX K 3aISCThIO,
OpUIEPKUBAIOT XBOCT U KOXKY B oOnactu kpectia (puc. ). [Ipu Takom criocobe
(dbuKcupoBaHUs IPaBO CBOOOIHON PYKOM MOMXKHO ITPOU3BOIUTH Pa3IUYHBIC OIIe-

paruu.

I[J'IS[ TOYHOTI'O ONPCACICHHUA MACChl MBI, HA BKIIFOUYCHHBIC 3JICKTPOHHBIC
BCChI HeO6XOI[I/IMO MMOCTaBUTh €MKOCTb, 3aTCM HAKATb KHOIIKY TAPA, JJIA TOI'O

YTOOBI O6HyJ'II/ITB Bec emkoctu. Ilocne 3Toro Malb OITYCKacCTCAd B €MKOCTb U

¢dukcupyercs ee Bec.

Pucynok 6 - U3mepenne Macchl 1a00paTOpHON MBITITH

Hepenko B xone skcniepumMeHTa TpeOyeTcs U3BJI€UEHHE TKAHEH U OpraHoOB
U WX YMepUIBICHHE. Takne MAaHUNYJSIIUU ITPOTHUBOPEYAT YEIOBEYECKOU

HPAaBCTBCHHOCTH M OIIpaBJdaHbl TOJBKO OCTpOfI H€O6XOI[I/IMOCTBIO pa3sBUTHUA



OMOJIOTMYECKUX 3HAHHUM, Pa3pa0OTKH HOBBIX COBEPIICHHBIX CPEJCTB OXPaHBI
37I0POBbs, JICUCHHUS  3a00J€BaHUM  JIIOJIeH, OOy4YeHUsS  CICIHAKCTOB.
EBponeiickuM COBETOM MO HAy4YHbIM  MEIUIMHCKAM HUCCIEJOBAHUSIM H
KoncynbraruBueiM ~ komMutretom BO3 1m0  MEIUUMHCKUM  HAay4YHBIM
UCCIEIOBAHUSIM  pa3paboTaHbl  MexXAyHapOaHbIE  pEKOMEHJAIMU  TI0
MPOBEJCHUIO MEIUKO-OUOJOTUUECKUX HUCCIEJOBAHUM C  HCIOJIb30BAaHUEM
KUBOTHBIX. B COOTBETCTBHE C 3THUM JOKYMEHTOM IIepCOHai JiabopaTopuu
JOJDKEH CBECTH K MHUHHUMYMY [PUYUHSAEMBIC J>KMBOTHBIM HEyJA00CTBa W
ctpaganus. Ilpormenypa yMepmiBIeHHS JOJKHA OBITh MTHOBEHHOW HE

00JIC3HEHHOH M BBHITIOJHICTCS TOJIBKO CIICOHMAaJIbHO O6y‘-I€HHI:IM CIICOUAJIMCTOM.

IIpuOopsl 0e3 KOTOPBIX He O00XOAMTCH HU OJHA (U3MOJIOTrHYeCKas

JadoparTopmusi.

JUis TOYHOCTH JIIOOOTO SKCHEPUMEHTa IMPOBOJUMOro B Jjaboparopuu,
OUYEHb Ba)XKHO YMETh MPABUIIBHO ONPEAEIATh Kakoe 000pyI0BaHHE HEOOXOIUMO
Ha JIAHHOM JTane SKCIEPUMEHTa, HO U YMEThb MPaBUJIBHO UM IOJb30BATHCA U

CUUTHIBATH [1OJyYCHHBIE TaHHBIC.
1.IlpenapoBajibHbI HA00OP HHCTPYMEHTOB

[Ipenna3nayeH aisi MPOBEACHHUS NPAKTUYECKUX pabOT MO OMOJOTHH,
CBA3aHHBIX C BHYTPEHHUM CTPOEHHEM OpraHu3ma. B cocTtaB mpenapoBaibHOTO
Habopa BXOJAAT TaKU€ HHCTPYMEHTbl Kak: HHUHIET, HOXXHHULbI, CKaJbIIEib,
npenapoBanpHas uria. Ilepen ucnonb3oBaHMEM IpeNapoBalibHbIE MPHOOPEI

HEO0OXO0IMMO TIPOIe3eH(PUITUPOBATS.



U\

Pucynok 7 - [IpenapoBanbHbie HAOOP
2.I'omorenusartop Ilorrepa.

FOMOFCHI/I33TOP- ITO anmapar /Jjisd MU3MEJIbYCHUSA TKaHeH M|

NpeBpallleHus1 UX B TOMOreHar. /JJlaHHbIil anmapar COCTOMT M3 ABYX YacTei:
TOJICTOCTEHHOW NPOOMPKHM M mecTMKa. B romoreHusarop mnomemaercs
KYCOYeK CBe:Keld TKaHM ¢ Heo0XoauMbIM 3HaYeHueM pH cpeasl u coctaBom
Oydepnoro pacrBopa. Ilpym cABMroBOM YCW/INHM BO3HHMKAKIIEM 32 CYeT
NMPOAABJMBAHUS COJEPKUMOI0 MeKAY INMEeCTHKOM M CTEHKOH NpPoOMpKH

NPOMCXOAUT Pa3pylIeHHe KJIEeTOK TKaHe.




Pucynok 8 - Buenrnuii Bua romorenusaropos Ilorrepa.

3. HenTpudyra

[[enTpudyra-3To ycTpoWCTBO MNPHUHIMI PAOOTHl KOTOPOTO OCHOBAaH Ha
HEeHTpOoOEeXKHOW cuie. JlaHHBIM ammapaT MpeaCcTaBlIsieT COO0OM yCTPOWCTRBO,

o0ecrieunBaroliee BpaieHne 00beKTa.

B nabopaTopuu neHTpudyra npuMeHsieTcs A pa3aeseHUs JKUJIKUX Cpell

pHBHOﬁ IJIOTHOCTHU WJIN JJIA pa3aCJICHUA JKUAKOCTHU U TBCPAbIX YaCTHII.

Pucynok 9 - JlabopatopHas nientpudyra

Hopsinok padoTkI:

1. OTKpBITh KPBIILIKY U YCTAHOBUTH HANOJIHEHHbIE MPOOUPKUA B THE3AA

poTopa pacrionaras UX CTpOro Ipyr Ha MpOTHUB Apyra.
2. 3aKphITh KPBILIKY U TOJKIIOUYUTH IIHYP K CETH MEPEMEHHOTO TOKA.

3. Ycra"HoBuTh Tpebyemoe unciio 000pOTOB.



4. Bxutouuts yctporctBo. I[locie wucreueHun TpeOyeMOro BpEMEHH,

HYKHO OTKIIFOUHMTD alIiapatTt OT CCTU ITUTaHUS.

5. JloKaaTbCsl MOJHOW OCTAHOBKU POTOPA, OTKPBITH KPBIIIKY U HU3BJICYb

pOoOUPKH.

s 6e3onmacHoii padoThl ¢ HeHTPUGYroii He0OX0AUMO COOIIIATH PA

npaBuJI:

® 3aMpeIIaeTCs OTKPBIBATh KPBIIIKY IHEHTPU(PYTH 10 MOMEHTA TMOJHOW OCTAaHOBKHU
poTopa.

e 3ampelaeTcs padoTaTh C OTKPBHITON KPBIIMIKON HMEHTPU(PYTH BO BpeMs BpalleHUs
poTtopa.

® 3aMpeIaeTCs BCTABIIATh U BBIHUMATh MPOOUPKH BO BpEMs BpalllEHUSI POTOPA.

e 3anpemaercsd paboTaTh € Pa3HOCTbIO MAacC JUAMETPAIbHO MPOTHUBOIOIONKHBIX

( pacmoJIOKEHHBIX APYT HAMPOTHUB APYyTa) MPOOUPOK.
4. Cnektpodoromerp

PacnipocTpanenHssblit cnocod uACHTU(PUKALME META0OIUTOB - U3yUYEHHUE UX
CIIEKTPAJIbHBIX XapaKTEPUCTUK. EcCaum HW3BECTHBI JJIMHBI BOJIH, MPH KOTOPBIX
BEIIECTBO MMEET MAKCHUMYMBbI TOTJIOMIEHHUS, ¢ TOMOIIBIO CIEKTPO(POTOMETPHUH

MOJXHO OLCHHUBATL COACPIKAHUC BCUICCTBA B PACTBOPC.

CrektpodoToMeTp - mpudOp MCHOIB3YEMbIN ISl U3MEPEHHS] OTHOIIEHUS

JIBYX TIOTOKOB ONTHUYECKOTr0 M3nyueHus. OJMH MOTOK MPOXOJUT Yepe3 KIOBETY C
UCCIIEyEMbIM BEILIECTBOM, BTOPOM MOTOK MPOXOAUT YEepe3 KIOBETY C

KOHTPOJBHBIM pacTBOPOM (0€3 U3MEPSIEMOTO BEIIECTBA).



Pucynox 10 - CriekrpodoTomeTp

IIpaBusa pa6oThl co CIEKTPO(OTOMETPOM:

¢ KtoBeThl UCHIONIB3yEMBIE ISl U3MEPEHUS, KOTOPbIE UMEIOT OJMHAKOBYIO pabouyro
JUIMHY, JOJDKHBI TaKXKe HMEThb OJMHAKOBOE IIPOIYCKAHHWE IIPU 3allOJIHEHUU
OIMHAKOBBIM PaCTBOPOM.

e fiepel KaXKIbIM MU3MEPEHUEM MTPOBEPUTH YUCTOTY paboueii MOBEPXHOCTH KIOBETHI.
Ar00ble 3arps3HEHHs MOoMajarolie Ha pabodyio MOBEPXHOCTb KIOBETHI, MOTYT
IIPUBECTH K UCKAKEHUIO MOJy4aEMBbIX PE3YyJIbTATOB.

®B MOMEHT YCTAaHOBKM KIOBETBI B KIOBETOAEPKATENb,  3aNPEIICHO KacaTbCs
najpliaMyd pabouell TOBEPXHOCTH KIOBETHI, Ye€pe3 KOTOPYIO MPOXOIUT CBETOBOM

IIOTOK



Pucynox 11 - DnextpoHHas maHesb criekTpodoromeTpa
Hopsimok padoThI:

l.Bpamass peryaupoBOYHYK0 PY4YKy Ha IMepeaHedl naHenu mnpudopa,
BBICTaBUTH TPEOYyEMYIO JUIMHY BOJIHBI

2.KroBeTy HalOJHUTH UCCIEAYEMBIM PacTBOPOM, IIOCTABUTH B KIOBETHOE
OTJIEJIEHUE HANPOTUB OKOLIKA, 3aKPBITh KIOBETHOE OTIEIICHHE, HAXKaTh KHOIKY
oOnynenuss («0A»). DOrta mnpouenypa IMO3BOJISIET BBIYECTh M3 pe3yJibTaTa
MOTJIOIICHHUE CBETA PaCTBOPOM, Ha KOTOPOM TOTOBUJIMCH MPOOBI

3.3aMeHHTDH PacTBOP B KIOBETE Ha OIBITHYIO MPOOY

4. 3apeructpupoBaTh Ha 3KpaHe (TepeaHsis MaHeb) 3HaYeHUE ONTHUYECKOMN

IUIOTHOCTH, 3aHECTHU €T0 B pabOUy0 TeTPalb.

OcHOBBI O0MOMETPHH (CTATHCTHYECKHU A AHAJIU3 JAHHBIX

IKCIIEPUMEHTA) ¢ MCNoJb30BaHueM nporpammbl Microsoft Excel

[locne BbIMONHEHHST Bcex TpeOyeMbIX 3aMEpOB U ONpeesieHUi
SKCIIEPUMEHTATOp MOJydaeT OOJIbIIME MAacCUBBl YHCICHHBIX JIAHHBIX JJIs
ONBITHOW M KOHTPOJIBHOW Tpymm Mbime. [IpocTton B3 Ha HUX, OJHAKO HE
JaeT ele HUKakoi uHpopMauuMu 00 U3y4aeMbIX JKMBOTHBIX. YTOOBI

BaQ)HKCI/IpOBaTB pasiIminue MU €ro OTCYTCTBHUC MCKAY I'pylHilaMHu XHUBOTHBIX,



YCTAaHOBUTH 3aKOHOMEPHOCTH BJIUSHUS T€X WM WHBIX (PAKTOPOB HA >KHBOTHBIX
HEOOXOJUM KPOMOTJIMBBIM CTaTHCTUYECKUM aHaiu3. B mociegHue roasl ero
MIPOBEJICHUE CYIIIECTBEHHO 00JIeTYEHO onaromaps CrielUaibHbIM
KOMITBIOTEPHBIM TIpOrpamMMaM, MPOCTEHIeld U3 KOTOPHIX sBisieTcs: Microsoft
excel.

Ilepen mpoBeaeHHEM CTATUCTUYECKOTO AHAIM3a BHECUTE CBOW JAHHBIC B
ANEKTPOHHYIO0 Tabnuiy (puc.). nst 3TOro 4YucCieHHBbIE 3HAYEHHS KaxKIOoro
M3YUYEHHOI'0 TOKa3aTesisl BHECUTE B OTICIbHBIN CTOJIOUK, MOJIOKEHHE YHCIia B
CTOJIOMKE OIpPEAeNAeTCS €ro MPUHAIICKHOCTHIO OMPENEICHHOMY >KUBOTHOMY.
[Tocne 3amonHeHUsT TakoWl TaOMMIBI KaKIOMY >KMBOTHOMY COOTBETCTBYET
CTpOKa C HW3Y4YEeHHBIMH TMoOKazarensmu. He 3a0ynpre moamucaTh CTOJIOUKH,
yTOOBl HE TyTaTh H3MEPCHHBIC ITOKa3aTeNH. Takas OJJIEKTpPOHHAs Taliuia

3aOJIHSIETCS OTAENIBHO JIJI1 KOHTPOJIBHOM U JUIS OTIBITHOW TPYIIIN )KUBOTHBIX.

Ea . bl 9 - v
—:_f"ll TnaeHad Brraska PasmeTka cTpaHuL
3 ‘ﬁ Calibri =111 A
Bcrasute _i b O AB A EEEIR B A -
Bydep o6m,. = WpudT F
B10 - fe |
A B ®
1 HMcnoimyemble 3ucnep. rp. KodTp. rp.
2 1 35 23
3 2 40 20
4 3 28 43
3 4 32 35
6 3 30 15
7 G 25 26
8 7 43 24
9 8 a4 28

Pucynok 12 - Pe3ynbrarsl nccieyeMbIX Ipymnn

JIJist XapaKTepUCTUKH ITHX TPYII B KAKJIOM CTOJIOUKE ONPEACNISIOT JBE
BAKHBIX CTAaTUCTUYECKUX XAPAKTEPUCTUKU: CpeoHee U CMAHOapmHoe
omknonenue. CpelHUE  BEJIWYUHBI, PACCUUTHIBAEMbIE KaK  CpEIIHHE

apI/I(l)MeTI/I‘-IeCKI/Ie YPAaBHOBCHIMBAOT MHAWBUAYAJIbHBIC OTKIIOHCHUS ITOKA3aTCJIA



B rpymnmne. CpeaHue BEIUYMHBI OO0OOIIAIOT MpEACTaBIEHHE O MpHU3HAKaX
COBOKYITHOCTH, HO HE Jal0T IIOJIHOTO NPEJCTaBICHUS 00 HWHAWBUIYabHOM
BapuaOeIbHOCTH pU3HaKa. /{111 3TOi 1enu Uernoiab3yeTcs Takas CTaTUCTUYECKAs
XapaKTEpUCTHUKA KaK CIaHOapmHoe OmKI0HeHue, PACCUNTHIBAEMOE KaK KOPEHb
U3 CYMMBbI KBaJpaTOB pA3HOCTEH MEXKIYy HWHIAUBHUIYAJIbHBIMUA 3HAYCHUSMH
pU3HAKa U CPEHUM, JIeJIEHHOHN Ha n-1, rae n — koinyecTBo XUBOTHBIX. B Excel
pacdyeTsl JTHX XAPAaKTEPUCTHUK BBIIOIHAIOTCA € IIOMOIIBIO BCTPOECHHBIX
CTaTUCTUYECKUX (DYHKIIMI, KOTOpbIE MOKHO OOHApYy>KUTh B BHUJE 3HAYKa f Ha
nepenHeil manenu, oo Bo BKIaake « BeraBkay. [[s 3Toro mocraBpte Kypcop B
SYEMKy 10/ TMEpBbIM CTOJOMKOM CO 3HAUEHHUSMU [OKAa3aTelssl, BBI30BUTE
(YHKLIHIO «CPEIHEE», BBIIEIUTE MHTEPECYIONNA CTONOUK U BO BCILIBIBAOILEM
OKHE HaxxMutTe «OK», B pe3yJibTaTe B SYEHKE MOSABUTCS BBIYMCICHHOE CpPEIHEE
3HayeHue IMokaszarend. M3 yrina sS4yelKkd NOTSAHUTE Kypcop B HalpaBlICHUU
JPYrUX CTOJIOMKOB, IporpaMma aBTOMAaTHYECKH BBIUMCIUT M HUX CpPEIHUE.
[IponenaiiTe aHaIOTMYHBIE ONIEpaLMy JUIsl pacyeTa CTaHJapTHBIX OTKIOHEHHN. B
€CTECTBEHHBIX HayKaX M B (PU3MOJIOTMM B TOM YHUCJE MPUHATO MPEICTaBIATH
JAHHBIE 110 KAKOMY-JIMOO IIOKa3aTelt0 B BUAE CpedHee T cmanoapmmoe
OMKI0HEHUe.

Ilocne mnpou3BOAMTCA OIpenereHrue JOCTOBEPHOCTH pPa3auyud mo t -
kputeputo CrbrofieHTa. JJaHHbIi KpuTepHii HEOOXO0IUM ISl POBEPKU PAaBEHCTBA
CpelHMX 3HaueHuWid B BbIOOpkax. Cratucthka o kputepuro CTbrOAEHTa
CTPOMUTCS MO OCHOBHOMY MPHUHIMIY: B YHCIWTENIb CTaBUTCS Clly4dalHas
BEJINYMHA C HYJIEBBIM MAaTEMATHYECKUM OKMJAAHUEM, a4 B 3HAMEHATENIN CTaBUTCS
BHIOOPOYHOE  CTAHJIAPTHOE  OTKJIOHEHHE OTOM  CIydyailHOW  BEJIMYMHBI,
II0JIy4aeMO€ KaK KBaJIpaTHbIM KOPEHb U3 HECMEIICHHON OLICHKH JUCIIEPCHUM.

[lepBpiM mIaroM HEOOXOAMMO BBIYHCIUTH CpeAHUE apuMeTHYecKue

BEITUYHHBI ( X) UTsl KQXKI0W TPYIIBI 3HAYCHHUH B OTJEIHHOCTH 110 hopMyJIe:



X =

rje X - 3HaK CyMMHUPOBaHUs; Xi - 3HAUCHHUE OT/ICIbHOTO U3MEPEHHUS; 1- 00-
1Iee YMCI0 u3MepeHui B rpyrre. UToOsl yOeauTCsi B CTATUCTUYECKOM JOCTOBEP-
HOCTHU paziuyui (t), MEeX1Iy paCCYUTAHHBIMU CPEAHUMM 3HAUYCHUsIMH. J[J1s1 3TO-
ro Janpiie OyaeM BBIYUCIATh B TpyNmnax CTaHAApTHOE (KBaapaTUYECKOE) OT-

KJIOHeHHE (G) TI0 popMyIie:

o=t XimaxK— Ximin

rie Xi max - HauOOJIBIIMI MMoKa3aTelb;, Xi min - HANMEHBIITNH
nokazateib; K - TabauuHbIil KOd)PHUIIUCHT.

[TopsiioK BEIYKCIIEHUS CTAaHAAPTHOTO OTKJIOHEHUS (G):

- onpenenuTh Xi max B 00eux rpymnmnax;

- onpeaieauTh Xi min B 3TUX TPYIIIAX;

- OMPEAENUTh YUCIIO U3MEPEHUN B KX 101 rpynmne (7);

- HailTH 3Ha4YeHue Kod3puuuenta K 1no cnenuanbHOU Tadnuie

Creyroium 3TaroMm sIBJS€TCS] BEIYUCICHUE CTaHAPTHOM OMMUOKHU

cpenHero apudmeTnueckoro 3Ha4eHus (m) o hopmyre:

o

Jn

Haubomee gacto HUCIIOJIB3YCTCA MJIA IMPOBCPKH I'MIIOTE3bI HA OCHOBC CpaB-

Hl =t

HEHUs JIByX cpelHux. Kpurepuil mo3BosIeT HAaWTH BEPOSITHOCTH TOrO, 4TO 00a

CpeAHuX JOCTOBEpHO oTianyawTcs. Ecnu 3ta BepositHOCTh (p) Huxke 5%



(»<0,05), TO IPUHSTO CUUTATH, UTO PYIIbI ) KUBOTHBIX PA3INYAIOTCS 10 U3yUae-

MOMY TIOKa3aTeNto.

Ananu3 ¢ ucnonvzosanuem t-kpumepusn Cmorooenma 8 MS Excel 2003

3anmyckaeM mnporpamMmmy ¢ nomoibio koMauasl: Ilyck - IIporpammsbl -
Microsoft Office - Excel 2003. J[anee HeoOX0AMMO YCTaHOBUTH KypCOp Ha CBO-
00HOM sUeiiKke, KyJa BCTaBUTh QyHKIHIO fx, uepe3 MeHi0 BeraBka - fx. DyHK-
uud. [Tocne 3Toro nosBiseTcs nuanoroBoe okHO Macrtep GpyHKUMii, B KOTOPOU

He00x0anMo BbIOpaTh CTaTHCTHYECKHE.

MoMcK DyYHELAM:

MowanyicTa, nepedpasupyiTe cBoll Bonpoc, Haliti |
Y
=l

KaTeropua: | 10 HeaasHo MCNONE30B3BWMXCA -
Buif b 10 HegaBHO MCMONES0EABWMXCA e
BIQEPHTE DY Mo nHed andaBMTHEIA nepeyeHs

DUHaHCOBLIE
NaTa v spema
MaTeMaTH4eckre

CrhInKK 1M MaccBhsl
PaboTa C fa30i AaHHBX
TeKCToOBRIE

Narvdyecke

MpOBEQKS CBOACTE M 3HAYEHIA
CYMMUPYET d0npeaenseHHsle NoNs305aTENEN ;I

Crpaska Mo 3Tol QyHKLAW Ok I OTHeEHA

Pucynox 13 - Beibop xareropuun Cmamucmuueckue

[Tocne atoro BeiOupaem ¢ynkiuio TTECT.



MoMck, dyHELAM:

MoxanyicTa, nepedpasMpyiTe c8oll Bonpoc, Haliti |

KaTeropua: ICTETHCTHHEENHE vl

BriGepiTe dyHKLMHD:

CUET3 -l
CHMTATENYCTOTHI
TEHAOEHUIAA

¥PE3CPEOHEE

OULLEP O
DULLIEPOEP |

TTECT{maccnel;MaccHB2;XBOCTbI;THN)
BosEpAWLEET BEPOATHOCTE, CODTEETCTEYHOWYHD T-TECTy CTRHOAEHTA.

CNpaBka N0 3ToH dyHKLAKW QK I OTMeHa

Pucynox 14 - Beibop ¢pyuxuuu TTECT

Ilocne Haxkatus Ha KHOIIKY OK mnosBiseTcs AUAJIOroBOC OKHO JJIA 3aIIOJTHCHU A
JaHHBIX.

rTTECT

Macchel IEiz:EiEl {35:40:28:32:30: 25:93: 94}

{23:20:43:35:15:26: 24: 28}

Maccue2 Icz:cg

XBoCThI |z 2

3

Bt et et =t

Tun |3

1,063372519
BosEpallaeT BEPOATHOCTL, COOTBETCTEYIOWYKD t-TecTy CTeHOAEHTA.

Tun Bua t-test: napHeni = 1, asyxnapHe = 2,
ABYNEPHEI C HEPSEHEIM OTKAOHEHMEM = 3,

SHau4eHwe: 0,009372519

CNpasKa No 3ToA dyHKLIAKY CK I QTHMEHS |

Pucynox 15 - JIuanoroBoe OKHO JIJIs 3aMIOJTHEHUS apTyMEHTOB (DYHKITUU

VYKazareseM MBI BBECTH JUAIA30H JAHHBIX Ui OKCIEPUMEHTAIBHOU
IPYIIIBI B [IEPBOE OKHO CBEPXY, @ BO BTOPOE PE3YJIbTaThl KOHTPOJIBHOM IPYIIIIBI.
B TpeTbe OKHO B pyuHYIO € KJIaBUATypbl BHOCUM LHHUPPY -2 , @ B UETBEPTOE OKHO

mudpy- 3. [ocae sto nHaxxumaem OK.



3aBepIaImmUM 3TaroM CTAaHOBUTCSA HAMHMCaHWE JOKIana Wiu pedepara,
oopMIIEHHE KOTOPOTO JOJKHO MOJTHOCTHIO COOTBETCTBOBATH TPEOOBAHUSIM.

TpedoBanus Kk 0(popMIICHUIO MUCBMEHHON PA0OTHI

Pedepar Bemomusercs Ha nucrax Oymaru ¢dopmara A-4 B Microsoft
Word; oobem: 5-10 cTpanunl Tekcta maiag aokiana, 10-15 crpanui Tekcra s
pedepara (mpusioxeHus Kk padboTe He BXOIAT B €€ 00beM). Pazmep mpudra — 14;
uHTepBal — 1,5; ab3aIHbIil OTCTYI Ha PacCTOSHUU 2,25 CM OT JICBOM T'PAHUIIBI
noyisi. B Tekcte oO0s3aTenbHBI CCBUIKM Ha TEPBOMCTOYHUKH. KommdecTBo
HMCTOYHHUKOB: HE MEHEE 5-8 pa3IMYHBIX UICTOYHUKOB JJIs TOKJIaaa, He MeHee 8-10
st pedepara. [lpu odhopmiiennn paboThl COOTIOIAIOTCS TOJS: JIEBOE — 25 MM;
npasoe — 10 MM; HI>KHEE U BepxHee 110 20 MM.

Crpykrypa pedepara

1. TUTYBHBIN JTUCT.

2. Ilnan (ornaBnenue, cojepxanue). B HeM mociie1oBaTeIbHO U3JIararoTcs
Ha3BaHUs  NYHKTOB  pedepara  (mpoctoit  mman). Pedepar  moxer
CTPYKTYpHpOBaThCsS 1O TjaBaM u maparpadam (CIOXKHBIM IJIaH). 311ech
HEOOXO0JMMO yKa3aTb HOMEpA CTPaHUIl, C KOTOPbIX HAUYMHAETCA KaXKJIbId MMyHKT
1iaHa.

3. Benenne. OTpakaeTcs aKTyalbHOCTh JOKJIAJa, ONPEACISIETCI MECTO
paccMaTpuBaeMoOi TPOOJIEeMATHUKKA Cpeau JAPYTMX HAay4YHBIX Tpo0ieM U
noaxonoB. Jlaercss kparkuid 0030p MCTOYHHMKOB, Ha OCHOBE KOTOPBIX
pacKpbIBaeTCsl TEMA.

Jlanee pacKpbIBAOT LEJIb U 33Ja4H.

4. OcHoBHas yacTb. OCHOBHOM Matepuall u3jaraetcs B (hopMe CBS3HOTO,
MOCJIEIOBATEIHPHOTO, JTIOKA3aTEIbHOTO TOBECTBOBAHUS, OTOOPaKEHHWE aBTOPOM
OCHOBHBIX ToNiokeHUi. [lombop wmatepuana B OCHOBHOW wyacTu pedepara
JOJKEH ObITh HaIpaBJIE€H Ha paCCMOTPEHHE U PACKPBITHE OCHOBHBIX MOJOKEHUI
BEIODAaHHOW TEMbI; BBISBJICHHE COOCTBEHHOTO MHEHHS O0ydaromerocs,
c(hOpPMHUPOBAHHOTO Ha OCHOBE pabOTHl C HCTOYHUKAMU U JIUTEPATYPOM.

OO0s3aTeAbHBIMU  SIBISIOTCS CCBIJIKA Ha aABTOPOB, YbW IO3WIIMHM, MHCHMH,



uH(poOpMaIs UCIONIb30BaHbl B pedepare. ODOpPMIISIFOTCS CCHUIKM M ITUTATHl B
COOTBETCTBHHU C MPABUIIAMHU.

5. 3akmouenue. IlonBoasATCS WMTOTM BBINOJHEHHOW pabOTHI, KpaTKoe W
YeTKOE M3JI0OKEeHHE BBIBOAOB. [loATBepxkaaercs aKkTyaldbHOCTh MPOOJIEMBI U
NEPCHEKTUBHOCTD, MPEIaraloTcsi peKOMEHJIAlUU. 3aKII0YeHHE JOJIKHO OBITh
KpPaTKHUM, BHITEKAIOUIUM U3 MTOCTaBICHHBIX 3a/1a4.

6.Cnucok  nuTepaTypbl. YKa3blBa€TCS HE MEHee 5-8 pa3iuyHbIX
HUCTOYHUKOB Il jJokiama, 8-10 mctounukoB s pedepara. Pacnonoxenue
UCTOYHHUKOB CJielyeT Mo andaBuTy: (aMUINKM aBTOPOB U 3arjiaBUil JOKYMEHTOB.
B cnucok BHOCUTCS mepedeHb BCEX M3YUYEHHBIX OOydaroluMmcsi MOHorpaduii,
cTaTel, Y4yeOHUKOB, CIPABOYHUKOB B TMPOIIECCE HAYUYHO-UCCIEAOBATEILCKOU
paboTHI.

ITpumep:

Bboromo6oB A.C. MeTobl y4€TOB JIECHBIX U U3YYEHHSI SKOJIOTUU JIECHBIX,
3UMYIOIIMX MTUIl TI0 Tporpamme «Parus» //CoBpemennas opuutonorus /Iloj

pen. Kypoukuna E.H. M: Hayka, 1992. C. 44 — 52.

Ha 6a3e naboparopuu 6noxumun, pusznonoruu sueproooMena KI'TIY um.
B.II. AcradreBa, oOydarommecss MOTyT padOTaTh B Pa3HBIX HAMPABICHUSX,
TaKMX KaK : CpaBHUTEIbHBIC XapaKTCPUCTUKU JKUPOBBIX TKaHEH Kak
7a00paTOpPHBIX TaK U CBOOOJHOOOUTAIONIMX  KUBOTHBIX ,  BIIUSHHE

OKOJIOTHYCCKUX q)aKTOPOB Ha (l)I/I3I/IOJIOFI/I‘I€CKI/I€ IIOKAa3aTCIIN.

IIpumepHble TEMATHKH HAYYHO-MCCJIEA0BATEILCKUX PadoT B JiabopaTopun

Hay4Ho-ucciaenoBarenbckas padora : «CpaBHUTeJIbHAS
XapPaKTePUCTHKA )KUPOBBIX TKAHEH I'PHI3YHOB M3 NPUPOAHBIX MOMYJISAIUN U

JIa00pPATOPHBIX MBILLIEH»



IHosicHuTeILHAS 3aNIMCKA K HCCIIe10BATEIbCKOI padoTe yuanerocs
«CpaBHHUTeJIbHASI XapPAKTEPUCTHKA )KUPOBBIX TKAHEl I'PHI3YHOB M3

NPUPOIHBIX NONMYJIALMH U JIA00PATOPHBIX MBbILIEH»

B nocnennue roasl )KUpOBbIE TKAHU — OOBEKT MPUCTATHFHOTO BHUMAHHUS CO
CTOPOHBI (PU3NOIOTHH, MOJIEKYJISIPHON M KJIIETOYHOW OMOJIOTHH, MEITUIIUHEI. KX
COJIep)KaHue, paclpeaeICHUEe, UX TOPMOHBI OMPEAECIISIET TEMITBI POCTA, PA3BUTHS,
CTapeHHus, BO3MOXXHOCTHM  aJanTallid K  OKCTpeMalbHBIM  (haKkTOpam.
PacnpoctpanenHnasi B Halu AHU JUCHYHKIIMS KUPOBOU TKAHU COMPOBOKIAETCS
TSDKEIIBIMU HapyIICHUAMH OOMEHHBIX MPOIECCOB, TAKUX KaK caxapHbIN quadeT 2
TUIA, aTePOCKIIEPO3, >KUpOBask HHPUIbTpaIUs B JPYrue TKaHU, TAKUE Kak

MHOKapA, IMICYCHb, CKCJICTHBIC MBIIIIIBI.

VY MJICKOTUTAIONTUX M YEJIOBEKA BBIJEISIOT JBE OCHOBHBIC PA3HOBHIHOCTH
xupoBor Tkanu — Oenass (bemKT), ocHoBHast GyHKIMS KOTOPOM SIBISETCS
sHeprosamnacanue B ¢opme tpuriunepusoB u oypas (bXKT) — orewaromas 3a
«pakyIbTAaTUBHBIN»  TEPMOTEHE3 I MOJACPKAHUA  TEMIEPaTypHOTrO

romMcocTasa.

He Tax maBHO ObUT OOHApy’KEH €€ OJWH THUIl QJUIOIUTOB — OCKEBBIE.
[TogoGHO OypbIM aAMMONMTAM OHHU COJIEPKAT MHUTOXOHJIPHUU C Pa30O0IIaroIIuM
OelKoM, T.€. MOTEHUUAJbHO CIHOCOOHBI T'€HEPUPOBAaTh TEIUIO, HO MX
TEPMOTCHHbIE OTBEThl OYEHb ciadble. AHAaTOMHYECKas JIOKaJIM3alUs,
POUCXOXKICHNE COMDKaeT WX ¢ OenbiMu agunonutamu. [IpuMmeHeHHne >THX
KJIETOK B MEIUIIMHE CIEPKUBAETCA W3-3a OTCYTCTBUS TOUYHBIX CBEACHHN O
byHKIMAX 3TUX KiIeTok. OAHUM U3 MOJAXOJ0B K HM3YYEHHIO HBOJIIOIMOHHO
3aKpeIJICHHBIX (YHKIUH JKUPOBBIX TKAaHEH W TOJNE3HBIM JIOTIOJTHCHHEM K
71a00paTOPHOMY SKCIIEPUMEHTY MOXKET ObITh U3yUYE€HUE WX CBOMCTB Y JKUBOTHBIX

Y3 IPUPOJHBIX MOMYJIALUH.



Heabo padoTbl 0bLI0 aHATOMO-MOP(OJIOrHYECKAS XAPAKTEPUCTHKA
JKMPOBBIX TKaHed CBOOOJHOOOUTANIMX TIPbI3YHOB B CPABHEHHH C
JIa00PATOPHBIMHU MbIIIIAMM.

3agaum:

e [ToaroToBKa aHATMTUYECKOTO 0030pa JIUTEPATYPHI IO TEME MPOEKTA

e OcBocHME MCTOJOB BBIICICHHUA H aHaTOMO-MOp(i)OJIOFI/I"ICCKOﬁ XapaKTCPUCTHUKHU

BXT u ben)KT

[TpoBenennoe Mopho-aHATOMHUECKOE HCCICAOBAHUE CBUIACTEILCTBYET O
MOBBIIIICHHON TEPMOTEHHOM aKTUBHOCTH Oyporo >Kupa M, BEPOSTHO, MaxXOBOIO
XKUpa y CBOOOAHOOOMTAIONINX TPHI3YHOB IO CPaBHEHUIO C J1aOOpPaTOPHBIMU
)KUBOTHBIMU. [IpuunMHA 3TOr0 — B KOHTPACTHBIX IO TEMIIEpATypE YCIOBHUSIX
€CTECTBEHHOUM Cpe/ibl, KOTJja HOUHbIE TeMIIepaTypbl MOTYT JaXKe JIETOM OBbITh
CYLIECTBEHHO HIJKE€ [JIHEBHBIX. B 3THX yCIOBHSIX MaJOUHEPLUHOHHBIN
OBICTPOBKIJIFOYAIOIIUICS TEPMOTEHHBIA MEXaHWU3M JKHPOBBIX TKaHEW HE MeHee
BakeH 4yeM 3uMoi MBXKT moporpeBaetr MBIIIIBI CIIUHBI, O€XEBbIE aAUMOIUTHI
MaxoBOTO OEJI0ro KUpa MOAOTPEBAIOT MBIIIIBI HIKHUX KOHEUHOCTEH U JKMBOTA,
MOJIJIEPKUBAsi BBICOKYK) aKTHUBHOCTb JTHUX JKMBOTHBIX B IPOXJIAIHBIE HOYHBIE

4qacCHhl.

KanengapHublii nuian padorsl y4eHHKA

Cpoxku XapakTepuCTUKa JEATEIbHOCTH OxunaeMble

pe3ynbTaThl

Centa0pp | OOcyxaeHME U KOPPEKTUpPOBKa TeMbl, | Tema
(GopMyJIMpOBKa TUIOTE3bl, IOCTAHOBKA | HCCIIEJOBAHMS

Oeiau 1 3aaa4d

OKTS0pb OmpeneneHue OCHOBHBIX 3TamoB paOotsl, | Ilnan

M3y4YECHUE Hay4YHO-IIOIYJISIPHOU | MCCIEN0BaHUSA




JUTEPATypsl MO Teme paboThl, padbora ¢

TEpMUHAMU; BBIOOD METOI0B
HCCIICIOBAHUS
Hos6pn Iloaroroska u MpoBEeACHUE | ['OTOBBIM  CIHMCOK
AKCIIEPUMEHTOB: JUTEpaTypbl
1. OcBocHue METO/IOB,
HEOOXOJUMBIX TSI MIPOBEICHUS
AKCIIEPHUMEHTA
2. YXox 3a 3KCIEPUMEHTAIbHBIMHU
KUBOTHBIMHU
3. CpaBHUTENIbHAS XapaKTEPUCTUKA
KUPOBBIX TKaHEU
JlexaOpb @u3nosoruuckud skcnepumMeHT — 9310 | CocraBiieHHE
LEJICHANIPABIICHHOE  BMEWIATEIBCTBO B | HMHCTPYKIUHU
OpraHu3M C IEJbI0 BBIICHUTH (DYHKIIUIO | BBITTOJTHEHUS
TOW WJIM MHOM €ro CTPYKTYpPhl U MEXaHU3M | JIKCIEPUMEHTA

ee peanuszanuu. HeoTsemnembim
aTpuOyTOM JAHHOM HCCIIEOBATEIIbCKOM
paboThl SIBISIETCS MpPENapoBalIbHbIA HAOOP
MHCTPYMEHTOB, BKJIIOYAIONIMI: THUHIET,
HOXKHMIIBI, TpENapoBaJibHbIE  JOLIEYKH,

UIJbl AJIA (1)I/IKC3HI/II/I TYIIKU U T.M.

[Ipexne, 4yeM HavaTh HEMOCPEIACTBEHHO
MpenapupoBaHue HEOOXOAUMO MPOU3BECTU
OCHOBHBIE 3aMephl, KOTOpBIC B
nanpHeneM OyayT HeOoOXOIUMBbl, MpHu
MMOATOTOBKE BBIBOJOB. JTO OIIEHKA TaKHX

napamMeTpoB Kak : JUIMHA Tena (3amep




IMpoOU3BOAUTCA OT KOHYHMKAa HOCaA, JO0
AHAJIBHOI'O OTBepCTI/IH), JJINHA XBOCTa
(3aMep IMPOU3BOAUTCA oT AHaJIbHOI'O
OTBCPCTHUA 0 KOHYHKA XBOCTa), BE€C

MBIIIH.

Metonuka npemapupoBaHus. C MOMOIIBIO
HOXKHMI[ TIPOM3BOAAT pa3pe3 KOXKHOTO
MOKPOBa CO CTOPOHBI CIHMHBI MBI, OT
IICIHOTO OT/eNIa MO3BOHOYHUKA JI0 XBOCTA.
3aTeM C MOMOIIBIO MUHIETA PACTATUBAIOT
KOXY B CTOPOHBI M aKKypaTHO TOJPE3ar0T
HOYKHHITAMH, yaamsis pu ATOM
COCJIMHUTEIBHYIO TKaHb, JJII TOTO, YTOOBI
no0Opatbcst 10 MEXKJIOITATOYHOTO
CKOIUICHHSI Oypoil J>KMpPOBOW TKaHU W
MPOU3BECTH €€ BU3YAIbHYIO OIICHKY.
3aremM, HEOOXOAMMO TIEPEBEPHYTH TEIIO
MBIIIIA Ha CIIMHY W MPOU3BECTH HAApPE3 OT
oOjlacTi 1MmIeM JO IaxoBOM oOJlacTu
BKJIIOUMTENBbHO.  Takke  HEoO0XO0JIUMO
BOCIIOJI30BaThCS MHUHIETOM [UIsl  TOTO,
qTOOBI CJIeJIaTh HEOOXOIUMYIO KHUPOBYIO
TKaHb 0o0Jiee JOCTYMHOM ISl BU3yaJIbHOM
ollecHKM. B manHOM ciywae 310 Oyaer
Oemass maxoBas JKMpoBas TKaHb W
OKOJIOTOHATHOE CKOIUUICHUE oenoit

KUPOBOU TKaHU.

SIHBapb-

dheBpaiib

OOcyXeHue TOJYyYEHHbIX pe3yJibTaToOB

yYaIIUMCsI 110 TTPOEKTY € PYKOBOJIUTEIEM

Cratuctuueckas

00paboTka




pe3ynbTaTOB

Mapr- OdopmiieHHEe MONTYyYEHHBIX PE3YIbTATOBR DopmynupoB
arnpenb Ka BBIBOJOB IO
pabote

PexoMenayemasi 1Jisl yyanierocsi Jureparypa:
1. EncykoBa E.M., Muzonosa O.B., Mensenes JI.H. BnusiHue mjuTenbrHOrO
OTPAHUYCHUS] TUTAHUS B TEPMOHEUTPAIbHBIX YCIOBHUSAX Ha OYpyl >KHPOBYIO

TKaHb JIa0OpaTopHBIX MbImen // brom. DOxcn. buon. m Men. — 2015. - No5. —

C.553-556.

2. Encykona E. U., Measenes JI. H., Kynpssuesa H. A. // bron. axcrep. 6uoi. u
mena. 2001. T. 132, Ne 12. C. 621-623

3. Muzonoga O. B., Encykosa E. 1., Mensenes JI. H. // bron. skcnep. 6uoin. u
men. 2013. T.155, Ne 6. C.706-709.

4. TIlankos, [O. A. JKupoBasg TKaHb Kak DSHJIOKPUHHBIA Opras,
pPEryIUpPYIOIIMIA pPOCT, IOJOBOE CO3pEBAHWE M Apyrue (HU3UOJIOTHYECKHE

¢ynkuu / 0. A. Tlankos. /buoxumus.—1999.—1. 64.—c. 725-734

OcHoOBHBIE ITANIbI IKCIIEPUMEHTA

1) TlogroroBka BuBapust Ha 6aze OBI'X KITIY um. B.I1. AcradreBa u cozmanue
BCEX HEOOXOIUMBIX YCIOBUU JJIsi COAEPKaHUS JIaDOPATOPHBIX MBIIIEH, a TakKe
OTJIOB CBOOOJHOOOUTAIOIIMX T'PHI3YHOB.

2) OcBoeHne METOAUKH MPOBEACHHUS T1a00paTOPHOTO IKCIIEPUMEHTA

3) [logroroBka o0OpymOBaHMs, 3aTeM MpeNapupoBaHUE U  MOCIEIYIOUIEe
U3BJICYEHUE HEOOXOJUMBIX JKHPOBBIX CKOIUIGHMM MJi1 OLEHKH MOppo —
(YHKIIMOHAIBHOIO  COCTOSIHUS TKaHW UM JaJbHEHIIMX NOTEHLUUAIbHBIX

HUCCIIETOBAaHUM.



4)

)

2)

3)

4)

S)

[TogBeaenne UTOroB U GopMUPOBAHNE KOHEYHBIX BHIBOJIOB

HNucTpykuus
Kycouku traneit romorenusuposatb B 0,5 mu Oydepa TpucHCl 10 mmomnw/ma
OHATA 1 mmons/n ,pH =7,2.
Jlist ompenenenust oOuiero TkaHeBoro Oenka mo merogy Lowry TkaHeBou
roMoreHar conroommmsupoBatb pactBopom 1,5% JICNa u 0,66 v NaOH,
neHtpudyruponats 15 munyT nipu 2000 g, mocjie COOTBETCTBYIOIIEH 00pabOTKU
poOkI criekTpodoTomMeTpupoBaTh ipu 750HM.
Copepxanue JIHK paccuuThiBaTh MO pesyibTaTamM CHEKTPOPOTOMETPUU TPH
270 u 290 um TKaHeBoro rumaposmszara. ['maponms JIHK mposomuts B 0,5 M
pactBope HCIO4 nocne npenBapuTeNnbHON SKCTPAKIMU U yIajIeHHUs] CBOOOIHBIX
nykiaeorugoB 0,2 M HCIO4 menouHoro ruaponu3a U yIaJICHUS
PUOOHYKIIEOTUOB.
NHTeHcuBHOCTD HEProoOMeHa TKaHel OIEHUBATh MO CKOPOCTH morioieHus O
CyCII€H3MEeH CTaHJapTHO H3MEJIbYeHHBIX 00pa3ioB mpu 37 °C ¢ MOMOIIbIO
onoxumudeckoro ananuzaropa «kcnept-001-MTX» (Poccus).
AHaJIU3 JJaHHBIX MPOBOAUTH C HUCIOJb30BAHUEM Mporpammbl «CTaTUCTUKA 6»
¢upmbl  StatSoft. Paznmuuus Mexay CpeIHHMMH 3HAUYEHHUSIMH [OKa3aTeleu

OLICHMBATh C TOMOLIBIO Henapamerpuueckoro kpurepuss U Manna- Y utHu.

Hay4yHno-uccienoBareabckasi padora : «BinsiHue HeKOTOPBIX
JHIOTEHHBIX M IK30TeHHbIX (DAKTOPOB HA COJePKAHME [JIIOKO3bI B KPOBH

JJaboparopHubIx Mbieir ICR»



IosicHUTe/IbHAA 3aNMUCKA K HAYYHO-HUCCJIe10BATeIbCKOH padoTe
yuyamerocs «BiusiHMe HEKOTOPBIX JHIAOIeHHBIX M YK30IeHHbIX (PaKTOPOB
Ha co/ieprKaHue IVII0K03bI B KPOBH J1adopaTopHbiX Mblei ICR»

I'omeocTas — yHMBEpCaIbHOE CBOMCTBO OpraHM3Ma »KMBOTHBIX M YEJIOBEKa.
Oco0yr0 3HAYMMOCTb JJiIi HOPMAJIbHOIO MPOTEKAaHWS OOMEHHBIX MPOIECCOB
MMEET TOMEOCTA3 IIOKO3bl BAJKHEMIIIETO JUISA HAIIMX KJIETOK SHEPreTUYECKOTO U
iactuyeckoro cyocrpata. Ilpu ee HenmocrtaTke OCOOEHHO CTPajarOT KIETKH
MO3ra, SpUTPOLUTHI, CKENETHbIE MbIIIIbI. [[OBBIIEHHOE CONEPKAHUE TIIFOKO3BI
HE MEHEe OIAacHO, TaK KaK OHA JIETKO BCTYNaeT B MOOOYHbIE PEAKINH C OeTKaMu
KPOBU M COCYIHMCTOM CTEHKH. OCHOBHOM MEXaHU3M IOJJICPXKaHUS TOMEOCTa3a
IJIFOKO3bl — CHCT€Ma TOPMOHOB HWHCYJIMH — TIJIOKaroH. IIpm mnoBsleHnn
KOHIICHTPAIMH TIIOKO3bI MHCYJIMH HAIpaBisieT ee N30bITKH Ha IEOHUPOBAHKE B
II€YEHb, MBIIIIBI, KUPOBYIO TKaHb, TI€ M3 HUX CUHTE3UPYETCS TJIIMKOIEH H
Tpurimmnepuasl.  Hemocrarounas cexkpenuss HWHCYJMHAa WIM — CHUDKEHHAs
4yBCTBUTEIBHOCTh KJIETOK K MHCYJIMHY (MHCYJIMHOPE3UCTEHTHOCTh) MPUBOJAT K
TMIEPIIIMKEMUH, TIOCTETIEHHO NEpepacTalolieidl B TSKEI0€ HapylleHus oOMeHa
BEIIECTB - caxapHblil nuader. ['unepriukeMus, BbI3BaHHAs PE3UCTEHTHOCTHIO K
WHCYJIMHY, 4aCTO JMATHOCTUPYETCS B IIOXKUIIOM BoO3pacTe. B mociennue roasl B
Pa3HBIX YEJIOBEUECKUX NOMYJLMAX OTMEUYAOT OTHOCHUTENIBHO PAaHHHUM CTAapT U
CTaOWJIBHBI POCT 4YacTOTHl IOBBIIMIEHHOIO COJEP)KAaHMUS TJIOKO3bl KPOBH.
BbeIicCHEHME TPUPOABI PAHHETO CHMXKEHUS YYBCTBHUTEIIBHOCTH K WHCYJIHUHY,
pa3HO00pa3HbIX (PAKTOPOB, KOTOPHIE BIUSAIOT HA TOMEOCTa3 IJIKOKO3bl, UMEET
[O3TOMY HE TOJIbKO (YHIaMEHTAJIbHOE, HO U NPUKIATHOE 3HAYEHHE JIs
MeIUIUHBL. B uccienoBanusx MeTabonnMuecKuX HapyIeHU ayTOpeIHbIe MBIIIH

ICR paccMatpuBaroTCs Kak MepCreKTUBHAs JabopaTopHas MOJEIb YEIOBEKa.

Heabio paGoTbl - BBISICHEHUE BIUAHHUS HEKOTOPHIX SHIOTCHHBIX U
DK30TEHHBIX (PAKTOPOB Ha COJAEp)KAHWE TIIIOKO3bI B KPOBU J1AOOPATOPHBIX

Mmbieit tuHun [CR penpoaykTHBHOTO Bo3pacTa.

3agaum:



e ConocTaBUTh COAEPIKAHNE TIIFOKO3bI B KPOBU MBIILIEH Pa3HOTO BO3pacTa

e OnpeIeNIuTh COAEPKAHUE TIIFOKO3bI B KPOBU MBIIIEH OCEHBIO U BECHOM

OueHHUTHh BIMSHUE YMEPEHHON NHUIIEBONM PECTPUKLIUU U PETYISIPHBIX

XOJIOJOBBIX BKCHOSI/IHI/Iﬁ Ha COACPIKAHUC I'THOKO3bI

I'nniore3a:

[TponomxurensHoe 3-8-Hen ymepeHHoe 40% orpaHuyeHue NUTAHUS, A

TAaKIKC PCTYJIPHBIC XOJIOJOBBIC 9KCIIOZUITUUMOTYT YMCHBIIIUTL 4aCTOTY CJIy4acB

TUIIEPITIMKEMUHN, & TAKXKE PUBEAECT K CHUIKCHUIO CPEIHETO YPOBHS IIFOKO3bI Y

1a00paTOPHBIX MBIIIEH.

KanengapHublii nuian padoTsl y4eHHKA

Cpoku XapakTepucTuKa OxugaeMble pe3yabTaThl
NESATEIbHOCTH
Centsi0p OO6cyxxaeHue U KoppekTupoBka | BpiOpana Tema, coOCTaBIEHO
b TEMBI, dbopMyIupoBKa | pe3loMe MPOeKTa
TUIOTE3bl, TOCTAHOBKA IENH U
3aj1a4y
OxkTs10pb Onpenenenue OCHOBHBIX | OOCyXJIeHHE IUTepaTypbl IO
ATanoB  paboThl, M3yYEHHE | TEME IPOEKTAa U COCTaBJICHHUE
HAyYHO-TIOMYJISIPHON IIaHa dKCIeprUMeHTa
JUTEPATYpBl TIO TeME padoThI,
pabota ¢ TepMHHAMH; BBIOOD
METO/I0B HCCIIEOBaHUS
Hos6pb- [logrotoBka wu mnpoenenue | IlpuoOpereHue HABBIKOB
JlexaOpb- | DKCIIEPUMEHTOB: OKCIIEPUMEHTAILHON  paboTHI,
®deBpaiib MPOTOKOJIMPOBAHUE  JAHHBIX,
I. OcBoeHMe METOHOB,
MOJIyYEHHUE Pe3yJIbTaTOB
HEOOXOUMBIX IS TIPOBEICHUS
HKCIIEPUMEHTA




2. Yxon 3a
AKCIIEPUMEHTAIbHBIMU

JKHUBOTHBIMU

3.ompeneneHue

KOJINYCCTBA I'IFOKO3bI B IIJIa3M€C

KpOBH
Maprt OO6cyxnenue nonyyeHHblx | Cratuctuyeckas oOpaboTka
pEe3yJAbTAaTOB  yYallUMCSA MO | PE3yJbTaTOB, MOATBEPXKICHUE
IIPOEKTY C PYKOBOAUTEIIEM TUIOTE3bI
Anpenb Odopmiienne NOJIy4YeHHbIX | DOpMyJHMpOBKA BBIBOJOB 10
pEe3yIbTaToB pabore; [TonroroBka
IIPE3EHTAlN, MaTepuasoB:
WJUTFOCTPAL U PUCYHKOB
Mait [ToaroToBKa K KOH(PpEPEHITNH Hanmcanue 51
IIPEABAPUTEIIBHOE

34CJIyIIMBAaHUC JJOKJIaaa

l.

PexoMenayemasi Uil yuyanierocsi Jureparypa:

Mappu, I'pennep, Meiiec, Poaysmn. buoxumus denoBeka. B 2-x

tomax. 1993 rox. 385+418 ctp. djvu. 10.5 u 12.0 M6.

2.

JlanreBa M.U. bypas xxupoBasi TKaHb,pyKOIIUCh




3. bammakoBa B. Perynsiuueil TepmoreHe3a 3aHUMAETCSI HE TOJBKO
HEpBHAs, HO ¥ UMMYHHas CUCTeMa, cTaths // http://elementy.ru/news/431716 /

CT.

4. bypwsriit KUP. Bypas KUPOBas TKaHb /l
http://exam-ans.ru/fizika/8621/index.html?page=60 / cT.

5. byrtpora C.A., [IzroeeBa ®@.X. Kypnan «Oxupenne u MeTaboam3m»,
Ne 1 2004. BucuepanbHOE OXHpPEHUE — KIIIOUEBOE 3BEHO META00IMYECKOIrO
CUHIpOMA.

6. [Henos N.U., Menbanuenko I'.A., Byrpoa C.A. )KupoBas TkaHb Kak
SHAOKpUHHBIN opraH. KypHan «Oxupenue u meradonuzmy», Nel 2006.

7. Mensenes JI.H., Encykoa E.W. Bypas xupoBasi TkaHb uenoBeka //
VYenexu pusznonornueckux Hayk. 2002. T. 33. C. 17-29.

8. MensmukoBa E.b., 3eaxoB H.K., Jlankua B.3. OkuciauteabHBIN
ctpecc. Ilaronmormyeckue cocrosiuuss u 3adoneBanus. (2008) Homocubupck:

APTA, 284 c.

OcHOBHBIE ITANbI IKCIIEPUMEHTA :
1. TlonmyueHue miIazMbl KPOBU C TMOMOIIBIO IEHTPUDYTUPOBAHUS MPU
100g (3000 06/MuH)
2.  Du3umaTtudeckas o0paboTka mpod IIa3Mbl ¢ TOJyYEeHUEM MPOAYKTa,
norIomaromero cBet 540 HM, B peaKLMH, 1€ OKUCIUTEIIEM SIBIISIETCS TIIIOKO3a.
Ucnonp3oBan aquarnoctudeckuit Habop VitalDiagnostic (Cankt-IletepOypr)

3. Cnekrpodotomerpus mpod npu 540 um

HNucTpykuus

1. B3aTh nmpoHyMepOBaHHbIE NMPOOUPKU C KPOBBIO , MOMECTUTH HUX B
HeHTpuyry APyT HANPOTUB JIpyra U B T€YEHUU 15 MHUHYT UEHTpU]yrupoBaTh

npu 3000 06/mMuH.



2. Jloctath TpOOWMPKH W TPOU3BECTH 3a00p MPU TMOMOINU IMHUIIETKU
npo3paunoii mnasmbl (0,01M) W mepenuTh B 3apaHee MOATOTOBIICHHBIE H
IPOHYMEPOBaHHbIE SMUHIOP(PHI, 100aBUTH Oy(hepHO-PEPMEHTATUBHBIN pPacTBOP
(2 mm).

3. B3sarp JOTIOJIHUTEIIbHBIMAMTUHAOP (D TUTSt MIPUTOTOBJICHUSI
KaJImOpOBOYHOr0 pactBopa. B Hero mpuwimuth 2 mi OydepHo-(pepMEeHTaTUBHOTO
pactBopa u 0,01 Mt pacTBOpa ¢ U3BECTHBIM KOJIMYECTBOM TJIFOKO3HI.

4. Ilpo6wl B snuHIopdax HHKYOUpPYIOTCS B TedeHUHW 10 MHUHYT mOpu
KOMHATHOW TEMIIEPAType

5. Bpamas perynupoBOYHyI0 PydKy Ha MepeaHed maHenu mpuodopa,
BBICTABUTH JJIMHY BOJIHBI 540 HM

6. KroBery HanomHuth 0ydepHO-hEepMEHTHBIM PACTBOPOM, ITOCTABUTH B
KIOBETHO€ OTJICJIEHHE HAMNpPOTUB OKOIIKA, 3aKpPbITh KIOBETHOE OTJICJICHHUE,
Ha)XxaTb KHOMKY oOHysneHus («0A»). Drta mpoueaypa MO3BOJSET BBIUYECTh W3
pe3yibTaTa MorIoIEHUE CBETa PACTBOPOM, HA KOTOPOM FOTOBHIIUCH MTPOOHI

7. 3amenutb OydepHO-(DEPMEHTHBIM pPAacTBOP B KIOBETE Ha OIBITHYIO
npoOy 1. 3apeructpupoBaTh Ha »dKpaHe (IEpeaHsSs IIaHEIb) 3HAYCHHE
ONTHYECKOMN MJIOTHOCTH, 3aHECTU €r0 B pab0uyI0 TETPA/Ib.

8. TloBTOpUTH 3TU MaHUMYJIALNHU C OCTAIBHBIMU ONBITHBIMU MPOOaMH U
C KaTuOpOBOYHON TTPOOOI

9. Pacuer koH1eHTpaiuu roko3sl (C)

C=Aon/Akanx10[mMmoJib/1n]

Aon- aicopOITUs ONBITHOM TIPOOBI

Axkan- ajicopO1ust KaTMOpOBOYHOM TTPOOKI

10MMOJIB/JT — KOHIIEHTPAIMS TJIFOKO3bI B KaIuOpaTope

Hay4Hno-uccienoBarenbckas padora :«llumeBsie npeanoyreHust
JadopaTopHbIX Mblieit Juanu ICR»

IHosicHNTeIbHAA 32ANMCKA K HAYYHO-UCCJIe0BATEIbCKOM padoTe yqyalerocs
«IInmeBbie MpeAnoOYTeHUs Ja00paTopHbIX Mblmel JuHuu ICR»



Mpims — nabopaTopHas MOJENb YeJOBEeKa. OKCIEPUMEHTHl Ha MBIIIaX
[IOMOT'alOT MOHSTh, KaKk paboTaeT B pa3HbIX YCIOBUSX 3JI0POBBIH U OOJIbHOM
OpraHu3M, pa3o0paThcsi B MpUYMHAX 3a00jeBaHUi. B coBpeMeHHON MeIUIIMHE
OoJsbllIOe BHUMAHUE YJEISIOT METAa0O0IMUYECKOMY CHHAPOMY, OOBEAMHUBILIEMY
HECKOJIBKO TSDKENBIX 3a00JI€BaHUI, 3a4acTyl0 pa3BUBAIOIIMUXCS NapaienbHo. K
HUM OTHOCATCA aJUMEHTapHOE OXXHUpPEHUEe, caxapHblil nuaber 2-ro TuIa,
mucTpoduueckre U3MEHEHUsl TIEYeHH, aTepOoCKiIepo3, runepreH3us [Measeses,
Encykosa, 2002, C. 17-29 ]. [lo MHEHHIO yY€HBIX, OBICTPOE PACIPOCTPAHECHHE
MEeTabOJIMYECKOTO CHUHApPOMa JaKe€ Cpead MOJOJBIX JIIOAEH CBSI3aHO C
WHTEHCUBHBIM DPa3BUTHUEM IMHUILIEBOW WHIYCTPUH, JOCTYIHOCTHIO M BBICOKUMH
BKYCOBBIMM KadecTBaMM NuIIM W nepeenanueM. [Pe3nnk,2018 ]. Mpimm,
MOJy4alole BMeCTe C COaJlaHCUPOBAHHBIM KOPMOM MPOJIYKTHl palroHa
COBPEMEHHOTO YEJIOBEKA C BHICOKUM COJIEP’KaHUEM KUPOB U YIIIEBOJOB (aueTa
Kaderepusi), ObICTPO HAOUPAIOT BEC M JEMOHCTPUPYIOT HapyIIeHUsT OOMEHa
BemecTB. [IpuueM HemaBHO OBUIO MOKAa3aHO, YTO HApyLIEHUS OOMEHa BEIIECTB
HEOJIMHAKOBBI y CaMOK M CaMIOB MbIled. B cBs3M ¢ 3TUM BO3HHKIO
OPEINONIOKEHNUEe, YTO BBHIOOP MHILIEBHIX MPOAYKTOB U3 IMPEIaraeMoro
KUBOTHBIM paimoHa Kaderepusi MOXKET OTJIMYaThCd y CaMOK M CaMIlOB

[DenoceeBa, 2018].

[lenpto paboThl ObLT aHANW3 MHUIIEBBIX MPEANOYTEHUH CaMOK M CaMIOB
nabopaTtopHbIX Mblien auaun ICR.
3agaun:

e AHAJIU3 COBPEMEHHOI'O COCTOSIHUSI TPOOJEeMbl OXHUPEHHsI, YIJIEBOJHOTO U
JUMUAHOTO OOMEHa, BIUSHHUA MHILEBOIO MNPEANOYTEHHUS HAa COMATHYECKHE
NO0Ka3aTeu J1ab0paTOPHBIX MBIIIEH.

e DKCIEPUMEHTAIbHOE UCCIIEIOBAaHUE MUILEBbIX MPEAIOYTEHUH CaMOK M CaMIIOB U

HNX BIWIHHUC HA COMAaTHUYCCKHUC ITOKA3aTCJIH.

KanenpapHusblii nian padorsl y4eHHKA



Cpoku XapaKTepHUCTHKA OxuaeMble pe3yabTaThl
JeSITEeNIbHOCTU
CeHTs10p OO6cyxneHue u KoppekTupoBka | BpiOpana Tema, cOCTaBIEHO
b TEMBI, dbopMynIupoBKa | pe3toMe MPOeKTa
TUIIOTE3bl, MOCTAHOBKA LIEIH U
3a/1a4y
OxkTs0pB Onpenenenune OCHOBHBIX | OOCyXJIE€HHE JUTEpaTyphl IO
3TamoB  paboThl, U3yYEHHE | TEeMe IMPOEKTa U COCTABIICHUE
HAy4HO-TIOMYJISIPHOM IiaHa 3KCIepruMeHTa
JUTEPATYPbl IO T€ME pPadoThI,
paboTta ¢ TepMHUHAMHU, BBIOOD
METO/IOB UCCIEOBaHUS
Hos6pb- [logrotoBka wu mnpoBenenue | IlpuoOpereHue HAaBBIKOB
JlexaOpb- | DKCIEPUMEHTOB: HKCIIEPUMEHTAJILHON  paboTHI,
®deBpaiib MPOTOKOJIMPOBAHUE  JAHHBIX,
I. OcBoeHue METOHOB,
MOJIyYEHHUE PE3yJIbTaTOB
HEOOXOAUMBIX IS IPOBEICHUS
HKCIIEPUMEHTA
2. Vxon 3a
HKCIEPUMEHTAIbHBIMU
KUBOTHBIMU
3.0npenenenue
BKYCOBBIX IPEaNOYTCHHIHA
7a00paTOPHBIX MBbIMIEH U HX
BIUSHUST HAa  COMAaTHYECKHE
MOKa3aTellu.
Mapt Ob6cyxnenue noyiyueHHbIx | CraTucTuueckas o0OpaboTka
pe3yJIbTaTOB  yYalIMMCSl 1O | PEe3YyJbTaTOB, MOATBEPKACHUE




IMPOCKTY C PYKOBOJUTCIICM T'MIIOTC3bI

Anpenb Odopmienne NOJIyYEHHbIX | DOpMyJHMpOBKAa BBIBOJOB IO
pE3YyIbTAaTOB pabore; [Togroroska
MpEe3CHTAIUH, MaTepHaIOB:

WJUTIOCTPAlUA U PUCYHKOB

PexoMenayemasi isl yuanierocsi Jureparypa:

1. Meagenes JI.H., EncykoBa E.W. bBypas »upoBast Tkanb uenoBeka // Ycmnexu
dbusnonornyeckux Hayk. 2002. T. 33. C. 17-29.

2. Pesnux H.JI., bonbmoi mmoc wWid >KAPHBIM MuHyc // Xumus u
#xu3Hb.2018Nel:caiiT.URL:https://elementy.ru/nauchnopopulyarnaya biblioteka/
433961/Khimiya i zhizn 1 2018.

3. ®enoceeBa A. YueHbIE YCTAHOBHIIN, YTO JICUCHHUE OKUPEHUS Y KEHIIMH
151 MY>K4YUH Ooyner otnmuatecs:cant. URL:
http://www.sib-science.info/ru/institutes/uchenye-vyyasnili-chto-lechenie-

ozhireniya-u-muzhchin-05122018

OcHOBHBIC ITANIBI IKCIIEPUMEHTA
1) IMoaroroka BuBapus Ha 6aze OBI'X KITIY um. B.II. AcradneBa u cozmanue
BCEX HEOOXOJIMMBIX YCIOBHM 7151 coiepKaHus 1a00PaTOPHBIX MBIILIEH
2) OcBoeHne METOAUKH MPOBEACHUS 1a00paTOPHOTO IKCIIEPUMEHTA
3) O1eHka U CpaBHEHHE CAMOTOMETPUYECKHUX MOKa3aTelel 1abopaTOpHbBIX MbIIIEH
4) Iloneenenve UTOroB U (OPMUPOBAHNE KOHEUHBIX BHIBOJOB

HNucrpykuus

1) ITpousBecTu 3aMepbl COMAaTUUECKUX TOKa3aTesaeh 1abopaTopHBIX Mblieh ( Bec,
JUTMHHA TeJa .)
2) PacnpenenuTh caMIIOB U CAMOK JIAOOPATOPHBIX MBIIIEH 10 6 0cO0el B KIETKH CO

CBOOO/THBIM JIOCTYIIOM K BOJIC M CTAaHJAAPTHOMY KOPMY.



3) Ha 4 penp skcnepuMeHTa MOCI€ TPEX THEBHOW ajanTaiuu, MNEpPeBOAUM
OTBITHBIE TPYNIBI JIAOOPATOPHBIX MBIIIEH Ha BBICOKOKaJopuiHyio nuery. K
CTaHJAPTHOMY KOpMy J00aBisieM cajo, TMeueHbe U Imokonaa. KoHTponbHas
rpyIina NUTaeTCs TOIbKO CTaHIAPTHBIM KOPMOM.

4) ExeqHEBHO B3BEIIMBAEM KOJUYECTBO CHEAAEMBIX HHIPEAUEHTOB B KaXIOU
kietke ( He meHee 20 nHel).

5) [IpousBecT MOBTOpPHBIE 3aMepbl COMATHYECKUX IOKa3aTese 1abopaTopHBIX
MbIIIeH ( Bec, JJIMHHA Tea .)

6) IlpousBecTr CpaBHUTEIbHBIN aHAIIN3 PE3YJIHTATOB.

BbIBO/IbI

1. B coBpeMeHHOM 00pa3oBaHUM YETKO MPOCIEKUBACTCA CHUIBHOE
MOBBIIIICHUE MHTEpeca K Hay4YHO-MCCIICIOBATEIIbCKOM JieaTeIbHOCTH. B
YUYEHHUYECKOU CpeJie OHO YCHENIHO pealn3yercs B (popMare HAyyHOro o0IiecTBa
ydamuxcs. [lepcreKTUBHBIM HaIpaBiIeHUEM SIBIISIETCS IPUKPEIUICHUEe Hanbosee
CIIOCOOHBIX M 3aMHTEPECOBAHHBIX HAYKOM ydYallMXcsi K CTYJIEHYECKOMY

HAYYHOMY KOJIJISKTUBY MPHU BYy30BCKUX JTa00OPATOPUSIX.

2. Ha ocHoBe aHamn3a COBMECTHOI MCCJIENOBATEILCKOU JEATEILHOCTHU
IIKOJILHUKOB ¥ CTYJIGHTOB B JabopaTopuu OuoxumMuu u (HU3NOIOTHH

sHeprooomMena KI'TIY um. B.I1. AcradneBa BbiieneHbl 3 OCHOBHBIX NMPUHIIMIIA



OpraHM3allii  COBMECTHOTO  KOJUJIEKTMBA  CTYJEHTOB M  IIKOJbHHUKOB:
B3aMMOBBITO/IHOTO TAPTHEPCTBA, TPEXCTOPOHHEr0 KOHTPOJS, METOJUYECKOe
COMPOBOXACHHE  paboThl  MmKOIbHHKA.  OmpeneneHbsl  HEOOXOAMMBIE
OpPraHMU3allMOHHO-METO/IMYECKUE JOKYMEHThl W YydYacThe CTyAGHTa B HX
COCTaBIICHUH.

3. Jng ycnemHoOW ajanTauyMyd UIKOJIbHUKAa B HAay4yHOW jabopaTopuu
paszpabotanoMeToanueckoe mocodre «CoBEThl U PEKOMEHAAIIMN HAYNHAIOIIEMY
AKCIIEPUMEHTATOPY», BKIIIOYAIOIIEE OMHUCAHUE SKCIIEPUMEHTAIBHBIX JKMBOTHBIX
U TIPUEMOB pabOThl ¢ HUMH, MPUHIIUIIOB PA0OTHI TPUOOPOB M TEXHUKU PAOOTHI
Ha HUX, OCHOBBI IPOTOKOJIMPOBAHUS SKCIIEPUMEHTA U CTATUCTUYECKOTO aHaINU3a
MOJyYeHHBIX JAHHBIX, MpaBWJIa TMOATOTOBKM U OQOPMICHHS  HAay4IHOUH

HY6J'II/IKaI_[I/II/I, MNpCACTABJIICHUA HAYYHOI'O JOKJIa/ia.
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