AHHOTALUSA
padoyeii MporpaMMsl

yueOHoi nucunminabibl1.0.15.01. «IluTonorus U ruct LU

Hanpagiaenue noaroroBku 6akaaaspuarta 06,.03.01 buoJiorus

Hens n3yyeHus: IMCHMUILTHHBI;

BBISIBJICHUE TIIaBHBIX 3aKOHOMEPHOCTEW CTPOCHUS M (PYHKIIMOHUPOBAHUS KIETOK, SBIISFOIMXCS OOIIMMHE JIISI KIIETOK
BHE 3aBUCHMOCTHU OT UX OPTraHHOI' 0, TKAHEBOT'O MJIM BHIOBOTO MPOUCXOXKICHHUS AT MOCTIEAYIOIETro YIpaBIeHUs
TOHKUMH (PH3HOJIOTHIECKUMH, OMOXUMHYECKUMH U TeHETHYECKUMHU ITponeccamu. DyHIaMeHTanbHO# mpo0ieMoit
ABJIICTCS BBIACHEHHUE CYIIIHOCTHU KM3HU, 3AKOHOMEPHOCTEN pa3BUTHS XKUBOM MaTEpUH C LENbI0 YIPaBICHUS
YKM3HEHHBIMH TIporieccaMu. Permienue 3Tol mpo0ieMbl COCTaBIISIET IMIaBHYIO IEPCIIEKTHBHYIO 3324y [IUTOIOT UH.
[puknaaHbIe 3a1a44 IUTOIOTUH OTPENEISIOTCS ITOTPEOHOCTSIMH Pa3BUTHS METUIIMHCKUAX M BETEPUHAPHBIX HAYK U
CBSI3aHBI C M3YYEHHEM OCOOSHHOCTEH Pa3BHUTHSI, CTPOCHUS M (DYHKIMH KIIETOK.

Mecto mucuunminnsl B cTpyktrype OIIOII BO 6akanappuarta
JucuunnuHa «L{UToIorus ¥ rucToIoTush OTHOCUTCS K TMCHUIUIMHAM 0053aTelNbHON YacTu
OCHOBHOI1 podeccruoHaNbHOM 00pa30BaTeIbHON IPOrpaMMBbl aKaIeMUYECKOTo OakalaBpuara 1o

Hanpasyiennto noaroropku 06.03.01. «buonorus», nsydaercs B 4cemecTpe.

Pe3y.]'[l>TaTl>l OCBOCHHUSA JUCHHUIIJIMHBI (MOlIyJ'lﬂ) «HHTOJ’IOFI/ISI U TUCTOJIOI s>

Kon u HammeHnoBanme HNugukatopsl Heckpunropsl
KOMIIeTeHIMii
Yuusepcaabnblie komnereHnnu (YK)
YK-1. Cnocoben YK-1.1. Ananuzupyet 3aaady, 3HATh: OCHOBBI KPUTHYECKOIO aHAJIN3a U
OCYILIECTBJISITH BBIIIEIISIS ee 0a30BbIC CUHTEe3a HH(DOpMAITUH.
MOMCK, KPUTHYECKHH COCTaBJISIIOILHUE; YMeTh: BEIICTATE Oa30BBIE COCTABIIIONINE
aHaJu3 nHgopmaumu, IIOCTaBJIEHHBIX 3aau.
NPUMEHSITH Baagers: MeTogamMu aHaM3a U CUHTE3a B
CHUCTeMHBbIH MOIXO0/ peLeHuH 3a1ad.
JJIs1 pellieHHs
NOCTABJICHHBIX 3a1a4

YK-1.3. Ocy1iecTBIiseT MoucK 3HATB: HCTOYHUKY HH(pOPMAINH, TPeOyeMOon

nHGOPMALMY [JIS PELICHUS JUTS PEIICHUS TTOCTaBJICHHOM 3a1auH.
MOCTaBIICHHOH 3aa4H 110 YMeThb: UCIIONB30BaTh PA3JIMYHbIC TUIIBI
pa3IMYHBIM THITaM 3aIPOCOB; MTOMCKOBBIX 3aIIPOCOB.
Buaagers: cnocOOHOCTBIO ITOMCKA
WH(POPMAIIHY.
YK-1.5. PaccmaTpuBaer u 3HATBh: BO3MOXKHBIC BAPHAHTHI PEIIICHHS
MpeJyTaracT BO3MOYKHBIC TUIAYHBIX 3a1a4.
BapHaHTHI PEIICHUS YMeTh: 000CHOBBIBATh BAPHAHTHI PEIICHHIA
IOCTaBJIEHHOM 3a/1a4M, ITOCTaBJIEHHEIX 3a/1a4.
OIICHMBAs NX JOCTOMHCTBA U Bnaaersb: ciocOOHOCTBIO MTpeyIaraTh
HEIOCTaTKH BapHaHThI PEIICHUS TIOCTABJICHHON 337129y U

OIICHUBATh UX JOCTOMHCTBA U HCAOCTATKU.




Oo6menpogdeccuonanbubie komnereHuu (OIK) u MHANKATOPBI UX JOCTHKEHUS

OIIK-2. Cniocoben
NPUMEHSTh TPUHITUTIBI
CTPYKTYPHO-
GyHK1IHOHANBbHOM
OpraHu3anum,
HCIIOJIb30BATh
¢uzuonornueckmue,
HUTOJIOTHYECKHE,
OMOXMMHUYECKHE,
onodusuyecKre MeToabl
aHaJIN3a JUIA OIeHKH H
KOPPEKIIUH COCTOSTHHUSI
JKMBBIX 00bEKTOB U
MOHHTOPHUHIA CPeIbl HX
oduTanust

OIIK-2.1. OpueHtupyercs B
COBPEMEHHBIX METOIMYECKUX
TIOAX O/IaX, KOHLECTIIUSX U
npobiiemax (pU3HOIOTHH,
LIUTOJIOT U, OMOXMMUH,
Onodu3uKY, 3HACT OCHOBHBIC
CHCTEMBI KH3HE00ECTIeYeHUsI 1
TOMEOCTaTUIECKOW PerysIsiiui
JKM3HEHHBIX (DYHKLUH y pacTeHNI
U Y )KUBOTHBIX, CIIOCOOBI
BOCHPHSATHS, XPaHEHUS U
nepenayn nHdopmanmy;

3HATh: OTIMUNATEIBHEIE OCOOEHHOCTH
JKABOTHBIX 00BEKTOB; OTIIMUNTELHEIE
0COOCHHOCTH Pa3IHYHbIX JKU3HEHHBIX (hOpM
JKHBBIX OPraHU3MOB; pa3HOOOpa3ue u
MPUHIUIIB UASHTU(PHUKAIMH U KJIacCH(pUKaImm
0€ECITO3BOHOYHEIX KUBOTHEIX;

YMeTb: BBIICIATh JHarHOCTHYECKUE IPU3HAKH,
OIPEIENATh U OMUCHIBATH MPEII0KEHHBIH
00BEKT; apryMEHTHPOBATh MOMyIEHHBIC 3HAHHS
P 00CYKJICHUH BOIIPOCOB, CBSI3aHHBIX C
po0IeMaMy OHOJIOTYECKOr0 Pa3HOOOpa3Hs;
BiiajieTh: OCHOBHBIMU METOAaMHU PabOTHI C
OUOJIOTMYECKUMHU OOBEKTAMHU B IIOJIEBBIX

OIIK-2.2. OcymecTBiseT BHIOOp
METOJI0B, a/ICKBATHBIX JIJISI
PEIICHHUS UCCIIEIOBATENbCKOM
3aa4U - BbISIBJISITH CBS3U
(hM3UOTIOTHYECKOr0 COCTOSHUS
obbekTa ¢ (hakropamu
OKpYXaroullen cpelipl;

3HaTh: TEOPETHUECKUE OCHOBBI U
MpaKTHYECKOE NPUMEHEHHE Harboee
pacnpocTpaHeHHbIX XUMHYECKUX, (PU3HKO-
XMMHUYECKHUX METOJIOB aHAJIN3a; COBPEMEHHBIE
METO/Ibl paboThl C 00bEKTAMH MHPOBOTO
FGHO(I)OH}I& JKUBBIX OPIraHU3MOB;
YMeTh: IPUMEHATH COBPEMEHHbIE
9KCIIEPUMEHTANIbHBIE METO/IBI PalboT C
OMOJIOrNueCKUMH 00bEKTAMHU; XapaKTePH30BaTh
OCHOBHBIE (DOPMBI IKCIIEPUMEHTA;
Baajernb: HaBbikaMu pabOThI C COBPEMEHHOM
arnmnaparypoi;
COBPEMEHHBIMU METOJaMHU U3y4EHHs
PACTUTENBHBIX U )KUBOTHBIX OOBEKTOB.

OIIK-2.3. Biiageer onsIToM
MPUMEHEHHUS
IKCIEPUMEHTAIBHBIX METOI0B
JUISL OLIEHKH COCTOSIHUS YKHUBBIX
00BEKTOB.

3HaTh: MeTOBI (H3HONOrHU 1 MOpdoIorun
JKUBOTHBIX, IPUHIUIIBI U pa3pellaroIie
BO3MOJKHOCTH MHUKPOCKOITHMYECKHX,
OHOXUMHYECKHX B (PU3UKO-XUMUYECKUX METOIOB
W3YyYCHHUS KUBOTHBIX KIETOK U TKaHEH, (hakTopb
OKpYXarouleu cpenpl;

YMeThb: IPUMEHATH OCHOBHBIE OMOIOTHYECKHE
METO/IbI aHAJIN3a U OLIEHKU COCTOSHUS KHUBBIX
CHCTEM IIPH BO3ACHCTBUM HAa HUX Pa3JIMUHBIX
(haKkTOpOB OKpYKAIOLIEH CPEIIBI;

BaageTh: KOMIUIEKCOM J1a00paTOPHBIX METOIOB
HCCIIEOBaHMI; COBPEMEHHOM anmnapaTypou u
000pyIOBaHUEM /IS BBITOTHEHHS
(hU3MONOTHYECKNX UCCIIEA0BaHMUIT; METOaMH
n3y4deHus QyHKIHMOHATIBHOTO COCTOSIHUS
OpraHM3Ma; MPECTaBICHUIMH 00 OCHOBHBIX
MpUeMax UCCIEAOBaHNH KIIETKH;
(hM3HONOTIYECKON TEPMHUHOIIOTHEH, METOAAMHA
AHAJIN3a ¥ OLICHKH COCTOSTHUS KHBBIX
OpraHW3MOB; METOJJAMH aHAJIN3a 1 OLICHKH
COCTOSIHHS JKUBBIX CHCTEM.




OIIK-7. Cioco0eH
MOHUMATH MPUHIUIBI
padoThI
COBPEMEHHBIX
HH(OPMAITHOHHBIX
TEXHOJIOTHH U
HCIO0Jb30BATh UX I
peuleHus 3aaa4
npogdeccuoHaIbHOM
IeATeJHLHOCTH
oouTaHud

OIIK-7.1. TIpuMeHsieT OCHOBHBIE
CIIPaBOYHBIC CHCTEMBI,
podeCCHOHATBHBIC 0a3bl
JIAHHBIX, TPeOOBaHUS
HHGPOPMAIIMOHHOHN 0€301acHOCTH,
MPUHIMITBL aHAIH3a
nHpopmanum;

3HaTh: OCHOBHBIE TpeboBaHus
nH(pOpMaMOHHOH OE30TIaCHOCTH, B TOM YHCIE
JUIS 3alIUThl TOCYJApCTBEHHON TallHBbI;

YMmers:  coOmomarh  NpaBWwiIa  TEXHUKH
6€30MacHOCTH ¥ TUTUEHNYECKHE PEKOMEHAINH
npu ucnons3oBanuu cpencts UKT;

BaapeTs: HaBBIKAMU HCIIOIB30BAHUS
COBPEMEHHBIX HHPOPMAIMOHHBIX TEXHOJIOT M
JUISL peleHust Mpo(ecCHOHANBHBIX 3a1ad.

OIIK-7.2. Ucnone3yer
COBpeMeHHbIE HH()OPMAITHOHHBIE
TEXHOJIOTHH JIUISI CAMOPA3BUTHSI U
npodeccuOoHANTBHOM
JIeITEILHOCTH, U JIEJIOBOTO
OOIICHHST,

3HATBh: COBPEMEHHBIC CPE/ICTBA
nH(popManmoHHOro 0OMeHa, 00eCIIeYBAIOINE
OIepaIny 1Mo cO0pPy, XpaHEHHIO, HAKOITUICHUIO,
00paboTKe, MPOAYIIUPOBAHHUIO, TICpEIade U
MCIOJIb30BAaHUIO HH(POPMAIIHH, a TAKIKE
BO3MOXHOCTb JIOCTYTIA K HH()OPMAIMOHHBIM
pecypcaM KOMITBIOTEPHBIX CETEH;

YMeTh: cOoOIOIATh MPAaBHJIa TEXHUKH
0e30IaCHOCTH ¥ TUTHEHHYECKUE PEKOMEHTAIUH
npu ucnonb3zoBanuu cpenacts UKT; ncnonabs3oBaTh
0a30Bble 3HAHUA U YMEHHE YIIPABIATH
HH(pOPMALIUEH IS PEIICHHUS UCCIISIOBATEIbCKHX

OIIK-2.2. OcymecTBnseT BEIOOp
METO/I0B, aJICKBAaTHBIX JJIsI
pelIeHus UCCIEA0BaTENbCKOM
3aa4U - BbISIBJISITH CBS3U
(hM3UOTIOTHYECKOr0 COCTOSHUS
obbekTa ¢ (hakropamu
OKpYXaroulen cpeipl;

3HATB: TEOPETUYECKHE OCHOBBI U
MpaKTU4YecKoe MpUMeHeHne Hanboee
PacpOCTPaHEHHBIX XUMHUYECKUX, (PU3UKO-
XMMHUYECKHUX METOJIOB aHAJIN3a; COBPEMEHHbBIE
METO/Ibl paboThl C 00bEKTAMH MHPOBOTO
reHo(OHa KUBBIX OPIaHU3MOB;
YMeTh: IPUMEHSITh COBPEMEHHbBIE
SKCIIEpUMEHTAIIbHbIE METOABI PaboT ¢
OHOJIOrHYECKUMHU 00BEKTaMK; XapaKTepHU30BaTh
OCHOBHBIE (DOPMBI IKCIIEPUMEHTA;
Buaajernb: HaBbikamu pabOThI C COBPEMEHHOM
arnmnaparypoi;
COBPEMEHHBIMHU METOJaMHU U3y4EHUs
PACTUTENBHBIX U KUBOTHBIX OOBEKTOB.

OIIK-2.3. Biiageer onsIToM
MPUMEHEHHUS
IKCIIEPUMEHTAIIBHBIX METO0B
JUTSL OLIEHKH COCTOSTHUS JKUBBIX
00BEKTOB.

3HaTh: MeTOIbI (HU3HOIOrHU 1 MOpdoIorun
JKUBOTHBIX, IPUHIUIIBI U pa3pellaroIue
BO3MOKHOCTH MHKPOCKOITHYECKHX,
OMOXUMHYECKHX B (PU3HKO-XUMUYECKUX METOIOB
W3Y4IEHUS KUBOTHBIX KIETOK M TKaHEH, (pakTophI
OKpYXaroUlen cpenbl;

YMeTh: IpUMEHATh OCHOBHBIE OMOIOTMUECKHE
METO/IbI AaHAJIN3a U OLIEHKH COCTOSHHSI KHBBIX
CHCTEM IIPH BO3ACHCTBHM HAa HUX Pa3JIMUHBIX
(haKkTOpOB OKpYXKAOIIEH CPEIIBI;

BaageTh: KOMILIEKCOM JT1a00paTOPHBIX METOIOB
WCCIIEIOBaHUI; COBPEMEHHOM anmapaTypou u
000pyIOBaHUEM IS BBITOTHEHHS
(hu3MONOTHYECKNX HCCIIEA0BaHUIT; METOIaMH
n3ydeHus QyHKIMOHATIBHOTO COCTOSIHUS
OpraHM3Ma; MPEJCTaBICHUIMH 00 OCHOBHBIX
MpUeMax NCCIEAOBaHNH KIIETKH;
(hM3MOIOTHYECKOH TEPMHUHOIOTHEH, METOIAMHU
aHaJIM3a ¥ OLICHKH COCTOSTHUS JKHBBIX
OpraHW3MOB; METOJJAMH aHAJIN3a U OL[EHKH
COCTOSIHHS JKUBBIX CHCTEM.




OIIK-7. Cnocoben
MOHUMATH MPUHIUIBI
padoThI
COBPEMEHHBIX
HHG(OPMAIIHOHHBIX
TEeXHOJIOTUI 1
HCNOJIb30BATH UX JIJI
peuleHus 3aaa4
npogdeccuoHaIbHOM
AesiTeIbHOCTH

OIIK-7.1. IlpuMeHsieT OCHOBHBIE
CIIPaBOYHBIC CHCTEMBI,
pogeCCHOHATHHEIC Oa3bI
JIAHHBIX, TPeOOBaHUS
WHPOPMAIIMOHHOH 0€301acHOCTH,
MPUHIMITBL aHAIH3a
nHpopmanum;

3HaTh: OCHOBHBIE TpeboBaHus
nH(pOpMaLMOHHOH OE30TIaCHOCTH, B TOM YHCIE
JUIS 3alIUThl TOCYJApPCTBEHHON TallHBbI;

YMmers:  coOmomath  NpaBWwiIa  TEXHUKH
6€30MacHOCTH ¥ TUTUEHNYECKIE PEKOMEHIAINH
npu ucnons3oBanuu cpencts UKT;

BaapeTs: HaBBIKAMU HCIIOIB30BAHUS
COBPEMEHHBIX HHPOPMAIMOHHBIX TEXHOIOT U
JUISL peleHust Mpo(ecCHOHANBHBIX 3a1ad.

OIIK-7.2. Ucnons3yer
COBpeMeHHbIE HH()OPMAIIHOHHBIE
TEXHOJIOTHH JIISI CAMOPA3BUTHS U
npodeccHOHATBHOM
JIEITEILHOCTH, U JIEJIOBOTO
OOIICHHST,

3HATBh: COBPEMEHHBIC CPEICTBA
nH(popManmoHHOr0 0OMeHa, 00eCIIeYHBAIOIINE
OIepaIny 1Mo cO0pPY, XpaHEHHIO, HAKOITUICHUIO,
00paboTKe, MPOAYIIUPOBAHHUIO, TICpEIade U
MCIIOJIb30BAaHUIO HH()OPMAITHH, a TAKIKE
BO3MOXHOCTb JIOCTYTIA K HH()OPMAIMOHHBIM
pecypcaM KOMITBIOTEPHBIX CETEH;

YMeThb: cOoOIOIATh MPAaBHJIa TEXHUKH
0E30IaCHOCTH ¥ TUTHEHHYECKUE PECKOMEHTAIUH
npu ucnonb3zoBanuu cpenacts UKT; ucnonabszoBaTh
0a30Bble 3HAHUA M YMEHHE YIIPABIATH
HH(pOPMALIUEH IS PEIICHUS UCCIICI0BATEIbCKIX

3ajay;
Bianers: HaBbikaMu 3 (HEKTUBHOTO
MPUMEHEHHUs] HHPOPMaIOHHBIX
00pa3oBaTeIbHBIX PECYPCOB B yUeOHOM
JIeSTENbHOCTH.

OIIK-7.3. Brnazseer KynbTypoit
oubnmorpaduueckux
HCCIICA0BAHUI U (POPMHUPOBAHNSI
OouborpaduuecKux CIHUCKOB.

3HAaTh: OCHOBHBIE TPEOOBAHNS HCTIOIb30BAHUS
OoubmorpaduuecKux TaHHBIX;

YMern: cobmoath npasuiia opopmiieHns
Ooubnmorpaduueckoro crnucka;

Baapgers: HaBBIKaMH UCIIONIb30BaHUS
COBPEMEHHBIX HMH(OPMAIIMOHHBIX TEXHOJIOTHH
u KyJIbTYpOU oubmorpaduueckux
HCCIIEOBAHUM.

Ipodeccnonanbubie komnerenuuu (IK)

IIK-1. Cnocoben
NMPUMEHSITH B
NMPaKTHYECKOMH
JesITeJIbHOCTH
npogeccuoHAIbHbIE
3HAHMA TEOPUH U
METO/I0B COBpPEMEHHOii
OHoJI0OrMH

IK-1.1. [Tpumenser Ha
[PAKTHKE OCHOBHbIE
nabopaTOpHBIE U TIOJICBBIC
METO/IbI, HCIIOIb3yEMBIC B
COBPEMEHHOM OMOJIOTHH;

3HATh: TEOPETUYCCKHE OCHOBBI
HCTIOJIh30BaHUS J1a00PATOPHBIX H MOJIEBBIX
METOIOB MCCIICIOBaHUS COBPEMEHHOMN
OHOJIOTHH;

Ymerh: MIPUMEHSATH MTOJTyYCHHBIC
TEOPETHUYECKHE 3HAHUS K BHIOOPY METOIOB
HCCIIeIOBaHMIA;

Baagerb: OCHOBHBIMH METOIAMHU
COBPEMEHHOM OHOJIOTHH.

MK-1.2. Ilpumensier
MTOTYYIEHHEBIC TEOPETHUECKUE
3HaHUS K apryMEHTHPOBAHHOMY
BBIOOPY METOJIOB
HCCIICIOBAHUIM;

3HaTh: CAMOCTOSATEIHHO OCBANBATh
COBPEMEHHBIE IKCIIEPHMEHTAIBLHBIC METOIbI
UCCIIE/IOBAHHI; TPUMEHSTh OCBOCHHbIC
OroU3NYECKHE METOIBI H3YUCHHUS KHBBIX
CHCTEM Ha MPAKTHKE;

YMeThb: XapakTepr30BaTh OCHOBHBIC ()OPMBI
IKCIIEPHMEHTA,;

BuiameTn: HaBbIKaMu pabOTHI C COBPEMEHHOMN
amIaparypoii; COBpeMEHHBIMHI METOJAMHU
W3YYCHUS U ONUCAHUS PACTUTEIBHBIX U
JKHBOTHBIX O0OHEKTOB.




IIK-1.3. Bnaneer oCHOBHBIMU
METOJaMH COBPEMEHHOMN
OHMOJIOrMH, HAaBBIKAMH

3¢ dexTuBHOI opraHu3aIu
UHUBUTYyaIbHOTO
MH(POPMAIIOHHOTO
MPOCTPAHCTBA; HABBIKAMU
HCITOJIb30BAHUS
MPUOOPETEHHBIX 3HAHUH U
YMEHHUI B IPAKTUYECKON
NS TENBHOCTH U
MMOBCEIHEBHOMN KU3HU.

3HaTh: HOBeHIIME Ta0OPATOPHEIC U MOJICBHIE
HCCIIEIOBATEIILCKHE METO/IBI, HCIIOIb3yEMBIC B
COBPEMEHHOW OMOJIOTHH; TEOPETUICCKHUE
OCHOBEI HCIIOJIb30BaHUs HOBEHMIINX METOLOB
OHOJIOTHH;

YMeTh: HCIIOTB30BaTh TPUOOPETCHHBIC 3HAHMSI
U YMCHUS B MPAKTHUCCKOH EATEILHOCTH;
BuiiameTn: HaBbIKaMu 00pabOTKU Pe3yabTATOB
IKCIIEPUMEHTOB.

IIK-2. Cniocoden
aHAJIM3MPOBATH
NnoJy4aeMyIo
HHPOPMALHIO H
pe3yJbTaThI MOJIEBBIX H
J1a60pPATOPHBIX
OHOJIOrMUECKHX
HccJIe10BaHNM,
COCTABJISITH HAYYHO
TeXHHYeCKHEe MPOEKThI
H 0TYEThI

IIK-2.1. JlemoHCTpHpYET
3HAHUS OCHOBHBIX METOJIOB
00paboTKK OUOTOTrNYECKOM
uHpopManuu; TpeOoBaHUS K
HaIMCAHUIO U COCTABJICHUIO
OTYETOB, MOSCHUTEIBHBIX
3aMMCOK; OCHOBHBIC TPUEMBI U
croco0bl opopMIIeHHS,
HpeCTaBICHUS U
UHTEPIPETaluH Pe3yJIbTaTOB
HayYHO-HCCIECOBATEIbCKUX

3HaTh: OCHOBHBIE METO/IBI 00PAOOTKH
MH(pOpMAaIHH, IPaBUJIA COCTABIECHUS HAYUHBIX
OTYETOB; TPEOOBAHUS K HANMCAHUIO U
COCTaBJICHUIO OTYETOB, MOSICHUTEIBHBIX

3aIUCOK;

Ymern: IIPUMEHSATh IIOJIyYEHHBIE
TEOPETUYECKUE 3HaHUA K
apryMEHTHPOBAaHHOMY  BBIOOPY  METOHOB

00paboTku nH(pOpManny;
Baanerb: OCHOBHBIMUA METOJAMU
COBPEMCHHOM OMOJIOTHU.

paboT; Ha3HaueHUs HanboJee
pacrpocTpaHEeHHBIX CPEACTB
aBTOMaTH3ALMN
WHGPOPMAIIMOHHOH
JeATEIbHOCTH;

IIK-2.2. OcymiecTrisieT BBIOOP
crioco0a mpecTaBICHUS
HH(OpMAINN B COOTBETCTBUH C
IMOCTaBJICHHOM 3a/1a4eii;
OCYIIECTBIISIET IOUCK
nHpopManuy B 6a3ax NaHHBIX,
KOMITBIOTEPHBIX CETSIX;
paboTaer ¢ Hay4HOI
JTUTEPATYPO; IPOBOIUT
HCCIIEJOBAHUS COTTIACHO
CIIEIHATEHBIM METOIKAM;
MIPOBOAUT MaTEMaTHUECKYTO
00paboTKy pe3yabTaTOB;
WCTIONB3YET MOTyICHHBIC
3HAHUSA JJ1s1 00pabOTKH
Onoornyeckoi HHPOPMAIIUU 1
COCTaBJICHHS OTYETOB U
MIPOCKTOB; UCIIONB3YET 0a30BhIC
3HAHUS B 00JIACTH
€CTECTBEHHBIX HAYK IIpU
pemIeHnH 32129
OHMOJIOrHYECKOro MPOpUIIS;

3HaTb: OCHOBHEIC
oopmieHwMs,

pUeMbl W CIOCOOBI
MIPEACTABICHUS u
HUHTEPIIpETanu Pe3yJIBTaToOB HAy9IHO-
HCCIEOBATEILCKUX  PadOT;  BO3MOXKHOCTU
METOJa MaTeMAaTHIECKOI0 MOJICITMPOBAHHUS KaK
VHHBEpCAIbHOrO ~ MeToja  (hopmamm3anuu
3HAHUH HE3aBHCHMO OT YPOBHS OpraHH3aIlNN
MOZETHPYEMBIX 00BEKTOB;

YMeTh:  OCYIIECTBIATH  BBIOOp  crocoba
IIPeICTaBICHNS HH(OOPMALIUN B COOTBETCTBHUH
C TIOCTaBJICHHOW 3ajayeil; OCYIIECTBISTH
MOWCK WHpopManmud B 0a3ax JaHHBIX,
KOMITBIOTEPHBIX CeTsX; paboTaTh ¢ HAyYHOU
TUTEPATYPOH;

Bnanerts: 3¢ eKTUBHOM
OpraHu3anuu WHAUBUAYaIHHOTO
MH()OPMAIIMOHHOTO TIPOCTPAHCTBA; HABBIKAMH
3¢ EKTUBHOTO MIPUMEHCHUS
WHGPOPMAIIMOHHBIX 00pa3oBaTeNbHBIX
pecypcoB B yaeOHOI eI TEEHOCTH.

HaBbIKaMH




K- 2.3. Bnageet HaBbIKaMU
3¢ GEKTUBHOTO MPUMEHECHUS
UH(OPMAIIMOHHBIX
00pa30BaTENbHBIX PECYPCOB B
yueOHOI IesITeTbHOCTH,
co3JaHMs 0a3 JaHHBIX;
METOJAMH CTaTHCTHYCCKOM
00pabOTKU Pe3yIbTaTOB
IKCIEPUMEHTATBHBIX
KCCJIEIOBAHUM; OCHOBHBIMU
IpUEMaMH U CrIoco0amu
ohopMIICHHS ¥ TIPECTABIICHHSI
Ppe3yabTaToOB OMOIOTHYECKUX
HCCIIEOBAHUM.

3HaTh: TI0JIEBBIE u nabopaTopHbIe
AQHAIMTUYECKUE  METOABl  UCCIECIOBAHUS
pacTeHuif, MOYB;  OCHOBHBIE  METOJbI
CTaTUCTUYECKOH  00pabOTKH  pe3ysbTaToOB
UCCIIEJOBAHUS; OCHOBHBIE METO/IbI
00paboTku OGuonorudeckol uH(opmanuu u
TpeOOBaHMA K OT4eTaM U IIPOEKTaM;
Ha3HaueHue Haubosee pacHpoCTPaHEHHBIX
CPEe/CTB aBTOMATHU3aIMU HH(OPMAILMOHHOMN
JeATeNIBHOCTH;

YMeTh: UCIOIb30BaTh COBPEMEHHBIE METOIbI
Ui pelieHus ~— OMONOTMYECKHX  3ajad,
WIITIOCTPUPOBATH PAOOTHI C UCIOIB30BAHUEM
CpeAcTB  MH(OPMAIMOHHBIX  TEXHOJOTHH;
co3naBath  MH(OpMAIMOHHBIE  OOBEKTHI
CIIO)KHOM CTPYKTYpBI; paboraTh ¢ 0azamu
JAHHBIX B KOMIIBIOTEPHBIX CETSX;

BuiajieTh: HaBBIKAMU HCIIOIb30BaHUS
PUOOPETEHHBIX 3HAHUH U YMEHUil B
MPAKTHUECKON AEATEIBHOCTH IS PEICHUS
PO eCCUOHANBLHBIX 3a/1a4.

IIK-3. Cnocoden
NPUMEHSITH 3HAHUE

MK-3.1. lemoHCTpHpYET
3HAHUS TEOPETHUECKIUX OCHOB

3HaTh: TEOPETUYECKHE OCHOBHI M 0a30BbIC
IIPEJCTaBICHUs NIPUHLUIIOB CTPYKTYPHOH U

NPMHIUIOB KJIETOYHOH | IPUHIUIIOB CTPYKTYPHOH U (yHKIMOHATEHOM OpraHU3aLUA
OpraHu3anumn (bYHKITMOHAIBHOM OpraHu3ali | OMOJIOTUYECKUX  OOBEKTOB, MEXaHHU3MOB
0MO0JIOTHYeCKHUX OHMOJIOTHYECKUX 00BEKTOB, TFOMEOCTAaTUUYECKON PEryIISILINY;
00beKTOB, OCHOBHBIX (DYHKIIHH KHMBBIX Ymern: NIPUMEHSATh OCHOBHBIE
onoduznvecKkux u OpPraHKU3MOB: OCHOBHBIX (u3noNOrNUecCKre  METOAbI  aHauM3a WU
0MOXMMMYECKHUX OCHOB, | 3aKOHOMEPHOCTEM CTPYKTYpPHOH | OLIEHKH  COCTOSHHUS  JKUBBIX  CHUCTEM;
MeMOpaHHBIX OpraHU3aLUU KJIETOK, TKaHE ¢ | MPUMEHATh pa3IMyHble METOMbl U3YYEHUS U
NPOLECcCOB H MO3ULIMY €AUHCTBA CTPOCHUA M | UHTEPIPETUPOBATH [1OJYyUCHHbIE 3HAHUS;
MOJIEKYJISIPHBIX (yHKIINH; OCHOBHBIE Baaners:  KOMIDIEKCOM  J1aOOpaTOPHBIX
MeXaHM3MOB 3aKOHOMEPHOCTH IIPOLIECCOB METOAOB  HCCIENOBaHUM;  COBpPEMEHHOM
JKH3HEJes TeILHOCTH pocTa 1 pa3BUTHS HA Pa3HbIX ammapatypol ®  o0OpyIOOBaHHEM  JUIS

JTalax OHTOreHe3a; IPUHLUIBL | BBIIOIHEHMS (U3HOIOTUECKUX

CTPYKTYPHOH U WICCIIEIOBAaHUH.

(yHKINOHAIEHOH OpraHU3aluH

OHOJIOTMYECKHUX O0BEKTOB,

Hay4HbI€ IPEACTaBIEHUS O

MEXaHU3Max peryJsIsaug;

IIK-3.2. [IpuMeHsieT OCHOBHBIE | 3HATH: OCHOBHBIEC (YHKIMHA ~ JKUBBIX

(U3HONIOTHYECKIE METOIBI OpPraHM3MOB: THUIB THUTAHWS, BOIOOOMEHA,

aHaJIM3a U OLIEHKU COCTOSHUSA IbIXaHWs, BBIJEJNEHUS, POCTa, Pa3BUTHUA,

JKUBBIX CUCTEM; IPUMEHSET MEXaHU3Mbl  3alUUTBl U YCTOMYMBOCTH

OCHOBHBIE SKCIIEPUMEHTAJIbHBIE | OPraHU3MOB;  OCHOBHBIE  3aKOHOMEPHOCTH

METOJIBl B pa3IMYHBIX 001aCTIX
OHOJIOrMH, OOBSICHSET U
AHAIM3UPYET MOJICKYJISPHBIC
BHYTPHKJICTOYHBIC MEXaHU3MbI
M MEKKJIETOYHEIE
B3aMMOJICHCTBHSI;, UCITOJIb3YET
3HAHWE MTPUHITUTIOB KJICTOYHOM
OpraHM3anuy OUOJOrHYSCKIX
00BEKTOB, UX CTPYKTYPHOU U
(DYHKITMOHATBHOM OpraHU3allvH,
orpenenser Gpasbl, THITbI POCTA,
9TaIbl OHTOICHE3a, BUABI
JBYMOKCHUIM, BUJIBI
YCTOWYMBOCTH, MEXaHU3MBI
3aIMTHI )KHBOT'O OPTraHU3Ma;

IPOIIECCOB POCTa U PAa3BUTHS HA Pa3HBIX
JTanax OHTOTeHE3a,

Ymern: MIPUMEHSATh (dU3NOIOrHYeCKIe
METO/Ibl aHaJIM3a U OLEHKU COCTOSIHUS JKHUBBIX
CHUCTE€M; IPUMEHATH Pa3JIUYHBIE METOJBI

V3YYEHHs U UHTEPIPETUPOBATh IOTYICHHBIC

3HaHWUSA, OOBACHATL W  AHAJIM3HPOBATH
MOJIIEKYJISIPHBIC BHYTPUKIIETOUHBIE MEXAHU3MBI
u MEKKJIETOYHBIE B3aUMOJICHCTBHS;
WCIOJIb30BaTh 3HAHHWE MPUHLHIIOB KJIETOYHOMN
OpraHM3ally OMOJIOTHYECKUX OOBEKTOB, HX

CTPYKTYpPHOU u (G YHKIIMOHATbHOM
OpraHM3alnHt, OOBSICHUTh YYaCTHE PA3THUYHBIX

KJIICTOYHBIX CTPYKTYpP B MCEXaHU3Max
rOMEeOCTaTHUYECKON perysnun;
Baajern: MCTOAAMHU HU3y4YCHUA

q)yHKlII/IOHaJ'II)HOI‘O COCTOsIHH PACTUTCIIBHOI'O




OpraHu3Ma.

MK-3.3. Ucnone3yer MeTObI 3HaTh: MOP( OJIOTHUECKYIO U
n3yueHus (PyHKIMOHATEHOTO (hyHKIIMOHAIBHYIO OpraHu3aLHio
COCTOSIHUS OpraHu3Ma; pacTUTENBHOT O OpraHu3Ma; TTOHATHUSA
MPECTaBICHUSIMHI 00 OCHOBHBIX | aJanTauus u cTpecc; Hay4HbIE
TpueMax UCCIIEAOBaHMMN MIPEICTABICHUS O MEXaHU3MAaX PEryJISIIIIH.
KJIETKH; (PU3NOJIOTHUECKON Ymers: MIPUMEHSTh OCHOBHBIE
TEPMHUHOJIOTHEN, METOAAMH (buzHomOrnUecKrue METOIbl aHAJIM3a U OLIEHKH
aHaJIM3a U OLIEHKU COCTOSHUS COCTOSIHUS JKUBBIX CHCTEM; HCIOJb30BaTh
JKUBBIX OPTraHU3MOB. 3HaHUE NMPUHIUIIOB KJIETOYHON OpraHu3aluu

OHONOrnYecKnX 0OBEKTOB, UX CTPYKTYPHOH U
(hyHKIIMOHAIBHOW OpraHu3anuu, OObICHUTD
y4acTHe Pa3IMYHBIX KIETOYHBIX CTPYKTYp B
MEXaHU3Max FOMCOCTaTI/I‘leCKOﬁ perﬂﬂHI/II/I,
Bnajers: npencraBieHusMH 00 OCHOBHBIX
preMax UCCIIeTOBaHUN KIIETKH;
COBpeMeHHI)IMI/I METOAAMU aHaJIn3a U OLUCHKN
COCTOSTHUA paCTI/ITCJ'H)HI)IX OpFaHI/I3MOB.

CTpyKTypa u cofepKaHue JUCUUIITUHBI

4.1. CTpyKkTypa AMCUUIUTAHBI (MOTYJIs1)

Bua yuedHoii padoThI Bcero IHopsiakoBbIil HOMep
cemMecTpa
1 2
OO6mast TpyT0eMKOCTh TUCIUILIUHEI BCETO (B 3.€.), B 53.e.
TOM YHCIIE:
Kypcogoii mpoekT (pabota) HE MPEeTyCMOTPEHO
AyIUTOpHBIC 3aHATHS BCETO 68
(B akaz. acax), B TOM JHCIIC:
Jlexuuu 18

[IpakTideckue 3aHITHASA, CEMUHAPBHI

JlabopaTopHbie pabOTHI 64

CamocrosTensHast paboTa Bcero (B akas. Jacax), B TOM 4

quce:

KCP 2 2
3aqer 4 16
OO01mast TpyJ0EMKOCTD JVCIIUTLTHHBI 72

4.2. Conep:xaHue TUCHUTUTAHBI

Tema 1. Beenernwne. IlpenmMer w  3agadm COBpEeMEHHOH ITUTONOTHH. BOHWKHOBEHHE W Pa3BUTHE IUTOJIOTHU KaK
HayKH. 3Ha4€HHE KJICTOUYHOH TEOpUH. 3HaueHNe HUTOJIOTUH KaK (GYHIaMEHTAIbHOH U IPHKIaIHON HayKH
JUTs1 OMOJIOT M, MEIUIIMHBI U BETEPUHAPHH.

Tema 2. Kietka — sieMeHTapHas €IUHHUIA KUBOrO. [IPUHIUIBI CTPYKTYpPHO-(QYHKIIMOHATIBHOW OpraHU3alud U
kieTkd. OCHOBHBIE KOMIIOHEHTHI KIJIETKH. I[loBepXHOCTHBIN. ammapaT kieTok. Ilmasmarmueckass memOpaHa.
CyOmemOpaHHas cuCcTeMa THAIOIIIa3MbL. Poib sigpa u nuToruia3Mel KieTkd. CTpoeHHe KIeTOUHOW MEMOpPaHBL.

Tema 3. Kiterounoe siapo. Slnpo wietku, ctpoeHune U QyHKImU. CTPYyKTypa ¥ XHUMHUSI KJICTOYHOI'O

aapa. XpoMaTHH ¥ XpOMOCOMEL. S npeimkn. SnepHas o0onouka. SnepHsIi MaTpHKC, SIIEPHBINA COK.

Tema 4. Iuromna3ma. TparcmopT depe3 MUTOIIIa3MaTHUECKyl0 MeMOpaHy.PenenrropHast ¢yHKIns

HITM.O6mas xapakTeprCTHKa METa0OIHIECKOro anmapara MUTOIUIa3MBl. MeMOpaHbl [IATOIUIA3 MBI

[IpuHnun crpoenust 6nomemOpan. KomndecTBeHHbIE XapaKTEpHCTHKH W OCHOBHBIE CBOICTBa

MeMOpaH. [Inma3manemMma 1 BHyTPHUKIETOUHAS MEMOPAHBL.

Tema 5. IlaTonorus KIeTkd ATONTO3 W HEKPO3 — ABe (GOpPMEI THOENN KIeTKHA. buomorndeckas pois

amonTo3a W Hekpo3a. [lyckoBwie ¢akTopsl KieTouHoW THOenn. Mopdonorus (pUHANBHBIX CTaIuiA

amonTo3a M Hekpo3a. «Opyaus aronTo3a. [ eHeTnuecKas perysis.

Tema 6. Meiio3. Ocoberroctu ipodassl 1 Meiioza. 3HaueHue Meito3a. Kierounsrit uki. JleneHue KIeTKi: MUTO3 U
Meto3(nipodasa, meradasa, anadasa, temodasa).Ilpomece xenarnam3anuu .OcoObie BemecTBa-TPpe(OHBI.

Tema7. I'mcronmoruss kak. Hayka. KpaTkas wHCTOpus pa3BUTHUS THCTOJIOTMH. Y4YEHHE O TKAaHAX. [KaHb.
Xapakrepucrtuka Tkaned. Knaccuduranms. Tuner Tkaweit (1. IlokpoBas, 2 TkaHu BHyTpeHHEH cpemsl, 3.
Meimeunast TkaHb, 4. HepBHast TKaHB).

Tema8. Cucrema TkaHel BHyTpeHHeH cpenpl. TkaHu Tpoduueckoid M 3amuTHON (yHKIMHM. TKaHM OMOpPHOM
¢ynkuun. Tkamu QyHkuuu  cokpamerus. [OTpaHMYHBIE TKaHW WM OIUATEIHH(MepIaTeNTbHbIH
SIUTENNN, KUIIEUHBIN ,Kene3ucTbii). Tumel cekpennn(MepoKpruHOBasl Kelle3a, aroKpUHOBas

CeKpeIlus, roJIoKpuHoBas cexpenust). U tpoduueckoir u 3ammtHOW (GYHKUUU(KPOBB, IUMpa,




peTUKYIIsIpHasE ¥ pbIxjiag Heo(OpMJICHHAsh COCJMHUTENbHAs TKaHb). TKaHU  OMOpPHOU
¢byakuuu(mioTHas opopMIIeHHas COCTUHHUTENbHAS TKaHb, XpAILIEBas M KOCTHAs TKaHW).TkaHU

(GyHKIMU cOKpameHusI(T1aAKas MbIIIeYHasi TKaHb)..
Tema9. Mpiieunasi TkaHb. [agkue Mpimsl. DBonmonus mbimi. [lonepedno momocateie BosokHa. CepaeuHas
MBIIIIIA.

Temal0. Hepsuast Tkaub. OfHOOTPOCUATHIE, ABYOTPOCUATHIE U MHOTOOTpOCYaThie KieTku. HEpBHBIE KIIETKH.
HCpBHI)Ie BOJIOKHA. KOHIIGBI)IC HCPBHLIC aIlllapaThl. Pa3zButne u pereucpanus 3JCMEHTOB
HepBHOI\/JI CHUCTCMEI. HepBI/I‘-IHI)Ie YYBCTBUTCIIbHBIC KJICTKHU. MsikoTHBIE U O€3MSIKOTHBIE BOJIOKHA.
I'ucrorenes u perenepanusi.

Oo0pa3oBaTtejibHbIE TEXHOJIOTHH

IIpu moAroToBKe OakaaBpOB-OMOIIOrOB UCIIONB3YIOTCS CIICIYIONINE OCHOBHBIC (DOPMBI IPOBEICHHS YUCOHBIX
3aHATUMN:

® UHTEpaKTUBHBIE JIEKIIUH;

®  JICKIMU-TIPECC-KOH(EPEHIHH;

® TPCHUHIU U CEMUHAPHI 110 PA3BUTHIO MPO(ECCHOHATBHBIX HABBIKOB;

® TPYIIIOBBIC, HAYYHBIC TUCKYCCUH, NcOaTHI.

Hcnonb3yemble pecypcebl HH(OPMALMOHHO-TEJIEKOMMYHUKAIINOHHOM ceTH «Internet»; mHGopMannoHHbIe
TEXHOJIOTUH, IPOrPaAMMHBbIE CPEICTBA U MH()OPMAIIMOHHO-CIIPABOYHbBIE CUCTEMBI

NndopmannonHoe odecneyenne

6331)1 JAaHHBbIX, PIH(l)OpMaHHOHHO-CHpaBO‘lH])Ie M IMIOUCKOBbIC CUCTEMBI
http://celltranspl.ru/
http://www.bdbiosciences.com/pharmingen/protocols/
http://www.protocol-online.org/prot/Cell_Biology/Cell _Culture/Cell Preparation Isolation/
http://stemcells.atcc.org/technical Info/protocols.cfm
http://www.stemcell.com/technical/manuals.asp
http://www.invitrogen.com/content.cfm?pageid=102&tclid=1&CFID=9852147&CFTOKEN=39795457
http://www.bdbiosciences.com/pharmingen/protocols/
http://www.ihcworld.com/protocol database.htm
http://imgen.bcm.tmc.edu/molgen/labs/bradley/protocol.htm
http://baygenomics.ucsf.edu/protocols/
http://pingu.salk.edu/~sefton/Hyper protocols/TableOfContentsTC.html
http://www.cellbio.com/protocols.html
http://www.hyclone.com/library/basicprotocols.htm
http://homepages.gac.edu/~cellab/index-1.html
http://www.ebioscience.com/ebioscience/bestprotocols.asp
http://www.bioprotocol.com/protocolstools/index.jhtml
http://www.research.umbc.edu/~jwolf/method2.htm
http://wheat.pw.usda.gov/~lazo/methods/
http://www.gbmcellscience.com/protocols/
http://www.tissuedissociation.com/

http://www.cellgro.com/tech/
http://www.biowww.net/index.php/article/articleview/131/1/0

®DopMbI TEKYIIET0 KOHTPOJISI

KomnokBuyMsI 110 pa3enaM TUCIUATLTAHET

®opMa NPOMe:KyTOYHOT0 KOHTPOJIS

3a4eT

Pa3pa6oTumk: k.0.H., noueHT kadeapsr 6nonoruu Tounera O.T.
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