


1 IIEJIb U 3AJIAYM OCBOEHUS JUCIHUTLIHHBI

Henpr aucummmabl — «JlabopaTopHble METOABI WUCCIEAOBAHUS B *KHUBOTHOBOICTBEY —
(dbopMupoOBaHKe MPENCTABICHUH, TEOPETHUECKUX 3HAHWN, YMEHUH U HABBIKOB UCIIOJIb30BAHUS Me-
TOZIOB MOJIEKYJIIPHO-TEHETUYECKOTO aHAJIN3a B JKHBOTHOBOJICTBE C MPUMEHEHUEM IMMOJIMMEPA3HOM
LIETTHON PEaKLIUU.

3apaum AMCHUNJIHHBI
— popmupoBanue y 00ydaromuxcsi OOIUX MPEACTABICHNUN U OCHOBHBIX TEOPETUYECKUX 3HAHUMA
0 MeToJIaX JJAOOPATOPHBIX TEHETHUECKUX aHATU30B,;

— ¢opmupoBaHue y 00y4arOIMMUXCsl HABBIKOB M YMEHHI MTPOBEEHUS JTA0OPATOPHBIX UCCIIEAOBA-
HUH C UCTIOJIb30BAHUEM COBPEMEHHOTO O0OPYIOBAHUS M TEXHOJIOTHIA,

—(hOpMUPOBAHKUE HAYYHOU KYJIBTYPHI MPH ILIAHUPOBAHUH SKCIIEPUMEHTANILHOH JTaOopaTopHOH
paboThI, OCBOEHHE OCHOBHBIX 3TAIMOB MOCTAHOBKHU MCCIIEAOBAHUA U O(POPMIIEHUIO HAYYHOU MPO-
OYKIIWH.

2 MECTO JUCIMILJIMHBI B CTPYKTYPE OIIOII BO

Hucunmumnza (b1.B.03) «JlaGopaTopHble METOIBI HCCIIEAOBAHUN B JKUBOTHOBOJICTBE» OT-
HOCUTCS K 4acTtd, (opMupyeMoil y4yacTHHKaMHd OOpa3oBaTeNbHBIX OTHOLIEHUH OJoka
b1 Jluctmmmuas! (Moxysn) nmpeaycMoTpeHHbx yuedusiM @I'OC BO.

JlcuuIuiMHa U3y4daeTcs B 3 ceMecTpe Ha 2 Kypce B ouHOi opme oOydenus, B 3 ceMecTpe Ha 2
Kypce B 3a04HOH (hopme 00yUeHHUS.

3 KOMIIETEHIIMM OBYYAIOIIEI'OCA, ®OPMHUPYEMBIE B PE3VYJIBTATE
OCBOEHUA INCIUIIJINHBI / OKUJIAEMBIE PE3YJIBTATHI OBYUYEHUA 110 3A-
BEPIIEHUU OCBOEHMUA INTPOTPAMMBI JUCTIMTIJINHBI

IIpouecc m3ydeHUs TUCLUILIMHBI HANpaBiIeH HAa (OPMUPOBAHHE CIENYIOIIUX KOMIETEHIHMH (B
cootsercTBuH ¢ PI'OC BO 1 TpebGoBanusmu k pesyaprataM ocsoenus OI1OI):

Kapta hopmMupoBaHysi KOMOETEHIIUH 110 TUCLUTUINHE

Kon xom- | Pesynsrarer ocBoenust OIIOIT | MHIuKaTOpBl AOCTIKEHHUS PE3YJIbTaTOB OOyUeHUs
METEHI[UH Coodeporcanue komnemeHyuii 10 AUCLIUILINHE
IIK-1 Criocobern k BoeBenmeHuto, co- | U/1-1 Brageer MeponpusiTUsIMU 1O TTOBBILICHHIO

BEPILICHCTBOBAHMIO U COXpaHe- | 3¢ (HEeKTUBHOCTH CENEKLIMOHHO-TIJIEMEHHOH paboThI
HUIO TIOPOA, TUIIOB, JUHUH JKU- | C TUIEMEHHBIMH KUBOTHBIMU B OPTaHU3ALHH.
BOTHBIX. WJI-2 Bnaneer opranmsaiueit paboTel pabOTHUKOB
110 MEUEHHIO TIEMEHHBIX JKHBOTHBIX I MATEPHAJIOB
(MHKYOALIMOHHBIX SIUIT) TyTEM MPUCBOSHUS YHHU-
(ULPOBAHHBIX HAEHTH(HUKALIMOHHBIX HOMEPOB.
WJI-3 Bnaneer opranmsaiueit paboTel pabOTHUKOB
IO OTIPENENICHUIO TIOKa3aTeNeH MPOAYKTUBHOCTH U
BOCITPOM3BO/CTBA INIEMEHHBIX JKUBOTHBIX.

N/1-4 Bnaneer opranusaiueit paboTel pabOTHHUKOB
10 BEACHUIO IEPBUYHOTO 300TEXHIUUECKOTO U TLIe-
MEHHOTO y4eTa.

WJI-5 IIpoBonut oTOOp M OLEHKY TUIEMEHHBIX *KH-
BOTHBIX 110 IPOUCXOKIEHUIO (POIOCIOBHBIE), TIO
KOHCTUTYLIUH U 3KCTEPBEPY, MO MPOAYKTHBHOCTH,
M0 TEXHOJIOTHYECKUM MPH3HAKAM, MO Ka4eCTBY
MOTOMCTBA, MPOU3BOANUTENEH 1 MATOK I10 MPETIo-
TEHTHOCTH.




NJI-6 ITpoBoaut nmonOop MIEMEHHBIX KUBOTHBIX U
MaTepHaloB (criepMa Mpou3BOAUTENEH, SMOPUOHBI,
WHKYOALIMOHHBIE STHIIA TITHII) AJI1 BOCIIPOU3BOICTBA
CTaAa B OPraHU3aLMK B POLECCE BBIBEAECHUS, CO-
BEPLICHCTBOBAHUS U COXPAHEHUs MOPOJ, TUIIOB,
JIVHUM.

NJI-7 Ymeer 000CHOBBIBATH LIEJIb, METOMBI pa3Be-
IEeHUs1, TEXHOJIOTHUIO BOCIIPOU3BOACTBA, (POpMHpPO-
BAaHHUE CTPYKTYPBI U YHCJIEHHOCTb CTaa >KUBOTHBIX
B TUIAHE CEJIEKIIMOHHO-TNIEMEHHOH padoThl B Opra-
HU3ALUU 7151 BBIBEIIEHUSA, COBEPIICHCTBOBAHUS U
COXpaHEeHUsl MOPOJ, TUIIOB U JIMHUM.

HJI-8 YMeeT ucnonap30BaTh YUCTOMOPOIHOE pa3Be-
JeHNUE, METObI CKPEIUBAHUS U THOPUAN3ALNHN IS
BBIBEICHUs, COBEPIICHCTBOBAHUS U COXPAHEHUS
MOpOJI, TUMOB, JIUHUN )KUBOTHBIX.

NJI-9 Ymeer oTOupaTh U OLIEHNBATH JKUBOTHBIX 110
KOMILIEKCY TIPU3HAKOB: TI0 TIPOUCXOXKIEHUIO (PO-
TOCJIOBHBIE), TTO KOHCTHTYLIUU U HKCTEPHEPY, T10
MPOAYKTUBHOCTH, MO TEXHOJIOTHYECKUM MPU3HA-
KaM, [0 Ka4eCTBY NOTOMCTBA, IPOU3BOAUTENECH U
MaTOK IO MPENOTEHTHOCTH.

NJI-10 YMeeT muiaHUpOBaTh NOAOOP TUIEMEHHBIX
JKUBOTHBIX JJIs1 BOCIIPOU3BOJICTBA CTaJa MO KOM-
TUIEKCY MTPU3HAKOB: O MPOUCXOKACHUIO (pOno-
CJIOBHBIE), TIO KOHCTUTYLIUHU U KCTEPBEPY, MO TPO-
OYKTUBHOCTH, IO TEXHOJIOTMYECKUM MIPU3HAKAM,
10 Ka4€CTBY MOTOMCTBA, TPOU3BOAUTENEH U MATOK
IO MPENOTEHTHOCTH.

HUJI-11 Ymeer oprann3oBsiBaTh padoty paboTHH-
KOB I10 ONPEETICHUI0 TOKa3aTeNed NPOAYKTUBHO-
CTH U BOCIIPOU3BOJCTBA MNIEMEHHBIX KUBOTHBIX.
W/1-12 3HaeT yueHHe 0 NOPOAE KUBOTHBIX: MOHS-
THE O Topoae, GaKTOpbl TOPOIO0OPA3OBAHUS,
KJIacCU(pUKALUS TIOPOJI, CTPYKTYpPa MOPObI (THIIBL,
JMHWH, CEMEICTBA), aKKJIIMMATH3aLus TIOPO.
WN/1-13 3HaeT npoayKTUBHOCTb Pa3HbIX BUIOB JKHU-
BOTHBIX: MOJIOYHAs1, MSICHAs], LIEPCTHAsI, CMYILIKO-
Bas, IyOHas1, paboyvast, TUdHas.

H/I-14 3naeT MeTOnbI pa3BeAEHUS KUBOTHBIX . YH-
CTONOPOAHOE (POACTBEHHOE, 110 JINHUSIM U CeMeH-
CTBaM), CKpeIuBaHue (BOCIIPOU3BOAUTENBHOE, MO-
TJIOTUTENbHOE, POMBILUIEHHOE, BBOJHOE), MEKBH-
JOBasi TMOPUAN3AIIHSI.

4 CTPYKTYPA U COAEP) KAHUE JUCIHUIIJINHBI

4.1 O6bem AUCHHUIIIMHBI U BU/bI Y4e0HOH padoThI
OOmmas TpyA0eMKOCTb AUCLUILIMHBI COCTABIISIET 3 3aueTHbIe equHULBI (108 qacos).
st ouHoM (popMbl 00yUeHH st




Cemectpsl

TpynoeMKOCTbANCLIUITIINHBI (ko1-50
o Heresb B ce-
Bunyue6HoiipaboTsl
MeCTpe)
Bcero Obwem 3
YaCcOB | KOHTAKTHOHPaOOTHI (18)
AYIUTOPHASIKOHTAKTHASIPA0OTA (BCero) 36 36 36
Jleknuu 18 18 18
B TOMYHCJIE:

[IpakTuueckuesansaTus 18 18 18
CamocTosiTesibHAsI padoTa cTy/leHTa (Bcero), B 7 0.25 7
TOM YHCJIE:

H3yuenune 1eKHIMOHHOIO Ma- 20 20

Tepuaia

H3yuenune BONPOCOB, BBIHO-

CPC CUMBIX Ha CAMOCTOSITEIIbHOE 30 30

H3yueHue

B CEMecTpe:
MOJTOTOBKA K MPaKTUYECKUM 14 14
3aHATUAM
3a4eT 8 8
Bua npomexyTouHoii aTTecTaumu (3a4eT, K-
samen) 3aver - 3aver
O6masTpy10eMKOCTB, Yac. 108 36,25 108
O0mAasgTpy10eMKOCTh, 3a4eTHbIeeTHHHIbI 3 1,0 3
AJis1 3204HOH (popMbI 00yUeHHS
TpynoeMKOCTb TUCIMITIINHBI Cemectp,
Bcero, u O0beM KOH- YUCIIO
Bun yueOHoi paOoThI TaKTHOU pado- He/elb
ThI 4(3)
AYIUTOPHASIKOHTAKTHASIPA0OTA (BCero) 8 8 8
Jlexuumn 4 4 4
B TOM HHCJIC. TpakTHIECKUE 3aHSTHS 4 4 4
CamocrosTenbHast padora cryaenros (CPC) (Bce- 96 0,25 96
ro),
B TOM YHCJIE:
CPC B ce- | M3yuyeHue eKLIMOHHOTO MaTepraa 22 22
MECTpe H3yuenune BONpOCOB, BBIHOCHUMBIX Ha 50 50
CaMOCTOSITEJIbHOE U3yUEeHHEe
IloaroroBka K BBIMTOJHEHUIO U 3alK- 20 20
T€ NMPAKTUIECKUX paboT
CPC 3auer 4 4
B CECCHIO:
Bux npome:xkyTOYHOH aTTecTaUMHU(3a4YeT, JIK3a- 3a4er 3a4eT
MeH)
O6mas TpyA0€eMKOCTb, Yac. 108 8,25 108
O0masi TpyA0€MKOCTb, 3a4eTHbIE eAUHHLIbI 3 0,2 3




4.2 TeMaTHYECKHH NJIAH JeKIHOHHBIX 3aHATHH

AJis1 04HOH (popMbI 00yUeHHs

o TpynoeMkocTb
Ne . Tema TeKIMOHHBIX 3aHSATHIA PyA " ’
1 Opranuzanus padboTel abOPaTOPHil, MCMOJIB3YIOMUX METOIbI aM- 4
TQUKAII HYKJICMHOBBIX KHCJIOT.
2 MeTonbl BbIIEICHUS] HYKIEUMHOBBIX KUCJIOT U3 OMOJIOrMYECKOro Ma- 4
TepHaja, XpaHEHNE HYKICUHOBBIX KHCIIOT.
3 INonumepasnas uenHas peakiusi. Ocuossl Meroaa I[P, kommonen- 6
ThI PEAKIIMOHHON CPEJIbI, STAIBI PEAKIIHH.
4 Bunel [TIP. Ocobennoctu npoeenenus U 001acTh MPUMEHEHUSI. 4
HUTOI'O: 18
AJIs1 3204HOI (hopMbI 00yUeHHs
. TpynoeMkocTb
Ne . Tema eKIMOHHBIX 3aHSATHIA PyA u ’
1. Opranuzanus paboThl JabopaTopwii, NUCMONB3YIOMUX METOABI aM- 2
T UKAIIHI HYKJICMHOBBIX KHCJIOT.
2. [Monumepasznas uenHas peakuus. OcHoBbl MeToAa [P, koMnoHeHTBI 2
PEAKLIMOHHOM CPeJIbl, 3TAIbl PEAKIIHH.
NUTOI'O: 4
4.3 TemaTH4yecKHH MUIAH NPAKTHYECKUX 3AHATHH
AJis1 04HOH (popMbI 00yUeHHS
o TpynoeMkocTb
Ne . Tema npakTHYECKUX 3aHITHI PyA u ’
1 Opranuzanus padoTel JTadopaTOpuil, HMCIONB3YIOIMUX METOABl aM- 5
I UKAIIN HYKJIEMHOBBIX KHUCIIOT.
5 Pexomennyemoe obopynoBaHue, ocOOEHHOCTH pa3MeleHus B pabdo- 2
YUX 30HaX JabopaTopuu.
3 COop OGuonornveckoro Marepuaia sl UCCIeNOBaHHH, ero mpeaBapu- 2
TeJpbHasi 00paboTKa, XpaHEHUE U TPAHCTIOPTHUPOBKA.
4 Mertonbl BbIIEJICHHSI HYKJIEMHOBBIX KHCIIOT U3 OMOIOrHYeCKOro MaTe- 2
puaja, XpaHEHUE HYKJIEHHOBBIX KHCIIOT.
5 INonumepasnas uennas peakuus. Ocaossl Merona [P, komnoHeHTHI 4
PEAKIIMOHHON CpeJibl, 3TAIbl PEAKLINH.
Bupnet [TLP. Ocobennoctr npoeneHus U 001acTh TPUMEHEHUSI. 4
Busyanuzauus pesynvratos [TIP: snexTpodopernyeckas neTeKkuus. 2
HUTOI'O: 18
AJis1 3204HOH (popMbI 00yUeHHS
o TpynoeMkocTb
Ne . Tema npakTHYECKUX 3aHITHI PyA u ’
1 IMonumepasnas uennas peakuus. Ocuossl Metona [P, koMmoHeHThI )
PEaKIIMOHHOHN CPEbI, STAIbBI PEAKLIUU
2 Bunet [TLP. Ocobennoctr npoBeneHus U 001acTh TPUMEHEHUSI. 2
4

HUTOI'O:




4.4 TeMmaTH4YeCKHH MJIaH JJa00paTOpPHBIX padoT
AJist 04HOH (popMbl 00yUeHHs

Ne .. Tema 1abopaTopHbIX PaboT prHOZMKOCTba
1
HUTOI'O:
AJis1 3204HOH (popMbl 00yUeHHS
Ne .. Tema 1abopaToOpHbIX PaboT prHOZMKOCTba
1

HUTOI'O:

JlaHHbBIH BUA pabOTHI HE IPENYCMOTPEH YI€OHBIM TUIAHOM.

4.5 CamocTosiTesibHAsI pa00Ta CTYACHTOB

CamocrosiTesbHasl JeSITENbHOCT OOYHAIOIIErocsi pacCMaTpUBAeTCsl Kak BHI y4eOHOro
TPyZa, TO3BOJIAIOLIEro LieeHANPaBIeHHO (POPMUPOBATh U PA3BHUBAThH €0 CAMOCTOATENILHOCTD IS
pEeLIEHUs IPAKTUYECKUX 3a1a4.

CamocrositenpHas (BHeaynuTopHasi) padoTa oOy4aromuxcsi COCTOUT B MpopadboTKe Teope-
THYECKOTO MaTepHasa, MOArOTOBKE K MPAaKTHYeCKUM 3aHIThsIM. OHa BKJIIOYAET CNENYIOLINE Pas-
Oenbl TeKylnas npopaboTKa TeOPeTHUeCKOro Marepuaia yueOHHKOB M JIEKLUWH, MOATOTOBKA K
MPaKTUICCKUM 3aHATHUAM.

AJis1 04HOH (popMbI 00yUeHHS

Ne pazpena
OUCLIUTLIN-
HBI
(Tembl)

Bung camocrositens-
HOU paboThI

Hassanue
(conmeprxanue paboOThI)

O0beM, akaj. 4achl

IToxnroroska

K JIEKIUAM

OcwmbIcieHne U 3aKpervieHne TeopeTH-
YECKOr0 Marepuana B COOTBETCTBUM C
COZIePKAaHUEM JIEKLIMOHHBIX 3aHATUH.

20

CaMocTOosITENIBHOE
I/ISY"IGHI/IG TeOpeTI/ILIe-
CKOTO MaTepuaa

CamocrosiTenbHOE U3yUeHHe OCHOBHOM
U JIOTOJIHUTENBHOM IUTEpaTyphl, OUCK
u cOop MHPOPMAIMHU 1O TUCLUIUINHE B
NEPUOJNYECKUX M€YaTHBIX U UHTEPHET-
U3IaHUSIX, HA OPHLIHMABHBIX CalTax;
Conep:xanue pabOTHI:

@DepMeHThI: XMMMYECKas MNpupona u
MexaHu3M faerncteus. Uctopus usyde-
HUS HYKJIEMHOBBIX KHCIJIOT: OT JPEBHO-
CTH A0 COBPEMEHHOCTH. BOJIOLUSA
TEXHOJIOTUH 1N-Vitro B MOJEKYJISIPHON
reHeTuke. (CoBpeMEHHbBIE MHPOBbIE
IOCTIDKEHUsT B 00JacTH MOJIEKYJIsIp-
HOH I'€HETHUKU.

30

IlogroroBka k mpax-
TUYECKUM 3aHATUSAM

OcwmbICcrieHne U 3aKpervieHne TeopeTH-
YECKOr0 Marepuana B COOTBETCTBUM C
COZIEPKAHUEM MPAKTUYECKUX 3aHSITUU.
Hsyuenne JEeKUUOHHOrO MaTepHaa,
BBINIOJHEHUE JOMAIIHETO 3aJaHusl.

14




IlogroroBka k croaue
3a4eTa

IToBTOpeHME U 3aKpeTUIeHHE U3YUEHHO-
ro Marepuaa.

HUTOI'O:

72

AJIs1 3204HOI (hopMbI 00yUeHHs

Ne pazpena
OUCLIUTLIN-
HBI
(Tembl)

Bung camoctositens-
HOW paboThI

Hassanue
(coneprxanue paboOTHI)

O0ObeM, akaj. gachl

IlogroroBka k JeKLU-
SIM

OcwmbICcieHne U 3aKpervieHne TeopeTH-
YECKOr0 Marepuana B COOTBETCTBUM C
COZIEePKAaHUEM JIEKLIMOHHBIX 3aHATU.

22

CaMoCTOsITENIBHOE
M3YUYEHHE TEeOpeTHYe-
CKOTO MaTepuaa

CamocTosITeNbHOE M3yUeHUEe OCHOBHOM
u I[OHOJIHI/ITGHBHOP'I JIMTEPATYPbI, ITIOHUCK
u cOop nHpOpPMALIUU 1O TUCIUTLINHE B
NEPUOANICCKUX MEUYATHBIX U UHTCPHET-
U3IaHUSIX, HA OPHULMAIBHBIX CalTax;

Conepsxanue padotel. DepMEeHTHI: XU-
MUYECKasi NPUPONA U MEXaHHU3M AeH-
cTBusA. HMcTopus u3ydeHHsl HYKJIEHUHO-
BBIX KHCJIOT: OT JAPEBHOCTH A0 COBpe-

MEHHOCTHU. DBOJIFOLUS TEXHOJIOTUI 1n-

vitro B MONeKyJsipHOH reHeruke. Co-
BPEMEHHbIE MHPOBbIE JOCTHKEHHUS B
o0nacTi  MOJIEKYJIIPHOH  T€HETHKH.
OcobeHHOCTH [NETeKLMU Pe3YJIbTaTOB
NPU UCTIONB30BAaHUU arapo3HOro Trelis.
ObnacT TpUMEHEHMs] NETeKLUUU pe-
3yJITATOB MpPH TOMOIIN arapo3HOTO
rensa. IlpeumyinectBa W HEOOCTATKH
real-time PCR. Ocobennoctu MeTomuk
xonudyectseHHoro PCR

50

IlogroroBka k mpax-
TUYECKUM 3aHATUSIM

OcwmbIcieHne U 3aKpervieHne TeopeTH-
YECKOr0 Marepuana B COOTBETCTBUM C
COZIEePKAHUEM MPAKTUYECKUX 3aHSATUM.
Hsyuenne JEKUUMOHHOrO MaTepHaa,
BBINIOJHEHUE JOMAIIHErO 3aJaHusl.

20

IlogroroBka k cnaue
3a4eTa

IToBTOpeHMe U 3aKperUIeHHe U3YUYEeHHO-
ro Marepuaa.

HUTOI'O:

96

CamocrosiTenbHast padoTa MarucTpoB Mo AUCHUIIINHE «JlabopaTopHble METOABI UCCIIEN0-
BaHUM B )KMBOTHOBOJICTBE» OPraHU3YETCS B CIENYIOLINX BUAX:

1. Camocmosmensnasn pa6oma no meopenuyeckomy kypcy. Brmouaer paboty co cnosaps-
MH, SHIUKJIONEAUSAMH U CIIPABOYHHKAMH, padoTy ¢ KOHCIIEKTAMH JIEKLUi; paboTy Hax y4eOHbIM
MarepuanoM (ydeOHHKa, TePBOMCTOYHHKA, CTAThH, JOTIOJHUTENbHON JIUTEPATYPhl, B TOM YHUCIIE C
MaTepuaaMy, TOJTy4YeHHbIMU MO ceTH MHTepHeT); KOHCIIEKTUPOBAaHUE TEKCTOB; OTBETHI HA KOH-
TPOJIbHBIE BONPOCHL




2. IToozomoska k npakmuyecKum 3auamusm u oopmienue omyemos. Bxmodaer paboty ¢
y4eOHO-METOIMYECKON JUTepaTypoil Kypca, padoty Hax y4eOHbIM MaTepuaioMm (ydeOHHKa, O-
NIOJIHUTENIbHOH JIUTEPATypPhl, B TOM YHCJIE C MaTepHallaMy, TIOy4eHHbIMU 1O ceTh MHTepHeT), 0T-
BETHI HAa KOHTPOJIbHBIE BOITPOCHI U 0popMIIeHHE OTueTa 1o ladbopaTtopHoii padore.

3. Tooeomoska k 3auenty. Tlpu TOATOTOBKE K 3a4eTy NpopaboTaTh BOMPOCHI, BEIHOCHMBIE Ha
3a4€T ¢ YYE€TOM BOIIPOCOB BBIHOCHUMBIX Ha CAMOCTOATCJIBHOIO U3YUCHUA. BaumatenbHO HU3Yy4UTDH
pasacibl JUCHUIIJIMHBI C UCTIOJIB30OBAHHUEM OCHOBHOU H HOHOHHHTGHBHOﬁ JIUTEPATYPhI, KOHCIICK-
TOB JICKIIUH, KOHCTIEKTOB JTabOpaTOpHBIX padoT, pecypcoB MHTepHET.

SMETOANMYECKHNE PEKOMEHJALIVMHA ITO U3YYEHUIO JUCHUITJIMHBbI

Kypc nuctumnmasl «JlabopatopHble METONBI UCCIENOBAHUN B JKUBOTHOBOJICTBEY, TIPe-
HA3HAYEH JJIsi OCBOCHHUs OOydaroImuMucs mo HampasyieHni036.04.02 «300TeXHUM», paccuuTaH
Ha OJIUH CEMECTP U COCTOMT M3 JICKUMOHHBIX U MPAKTUYECKUX 3aHATUM, a TAKXKE CaMOCTOSITEIb-
HOM pabOTHhI CTYIEHTOB.

Bce Buabl 3ansTHs o AucuuIinHe «JlabopaTopHbie METONBI UCCIEIOBAHMIA B JKUBOTHO-
BOJICTBE» NPOBOJSTCS B COOTBETCTBHH C TPeOOBAaHUSAMH MOJOXKeHUH nefctByroumx B @PI'BOY
BO Camapckuii T'AY.

s Oonee rayOOKOro M3ydyeHHs! MpeaMeTa MpernogaBaTesib Ha MEPBOM 3aHSITHH 3HAKO-
MUT CTYAEHTOB C OCHOBHOW U JOMOJHUTEIbHON JIUTEPATYPOil IO JAHHON AUCLMIUIMHE, TPENo-
CTaBJIsieT HH(POPMALUIO O BO3MOKHOCTH HCIIONIb30BaHUs IHTepHET-pecypcoB.

Cogep:xaHuie JIEKLUNA, MPAKTHYECKUX 3aHATUH U CAMOCTOSITENIbHOH padOThl CTYACHTOB
OTIpPeNeNsAeTCs] KAJIeHAAPHBIM TEMATUYECKUM TUIAHOM, KOTOPBIH COCTABIISIETCSI HA OCHOBE pado-
4eil mporpaMMbl THCHUILTHHBI «JIabopaTopHble METOABI UCCIEAOBAHUN B *KUBOTHOBOJACTBE» U
yTBEPIKOAETCS, TIOCTIE PACCMOTPEHHSI Ha 3aceqaHn Kadeapsl, 3aBeAyomuM Kadpenpoii «300Tex-
HUSD.

Bun yueOHbIx

o OpFaHI/ISaLII/Iﬂ JACATCIIbHOCTU o6yan0LuerocsI
3aHATUH

1 2

Jlexmuu Hanucanve KOHCIEKTa JIEKLUMHA: KpaTKO, CXE€MaTU4YHO, MOCIEA0BATEIbHO
(uKCHpPOBaTh OCHOBHBIE MOJIOXKEHUS], BBIBOIBL, (HOPMYIHPOBKH, OOOOLIEHHUS,
MIOMEUYaTb BAXHBIE MBICJIH, BBIAEIATH KIIIOUEBBIE CJIOBA, TEpPMUHBL lIpoBepka
TEPMHUHOB, MOHSTUH C MOMOIUBIO SHIMKJIONENNH, CIOBApel, CIPaBOUYHUKOB C
BBIITUCBHIBAHUEM TOJIKOBaHMH B TeTpanb. OOO03HAUYMTH BONPOCHL, TEPMHHBI,
MaTepuaj, KOTOPBIM BBI3BIBAET TPYAHOCTH, TMOMBITaTECS HAWTH OTBET B
pekomeHayemoii nureparype. Ecnu camocrosTensHO HE ymaercs pa3zoOpaThbes B
Marepuase, HeoOXonuMo chOPMYJIMPOBATh BOMPOC U 337aTh MPEMOAABATENIO HA
KOHCYJIbTALlMH, HA TPAKTUYECKOM 3aHATHU. JIEKIIMOHHBIE 3aHATUS IPOBOISTCS C
NpUMEHEHHEeM MYJIbTHMEAnHHOTO obopynoBanus. B nmponecce nsnoxeHus
MaTepuana Ha ciaiiax B KpaCOYHOHM M JOCTYIHOH (popMe MPUBOAATCS PUMEPHI
MPUMEHEHMsl Ha MPAKTUKE PacCMAaTPUBAEMbIX BOMPOCOB. DTOT MaTepuall HOCUT
UCKJIFOUUTENIbHO WIIFOCTPATUBHBIN XapakTep U HU B KOEM CJIy4ae He NOJDKEH
MOAMEHSITh KOHCIIEKT, KOTOPBIH 00y4arOIUIiCs BBIMTOIHAET CAMOCTOSITEIBHO.










[Tomeruenne ast CaMOCTOSTENBHON PadOTHI,
aya. 3310a (yuTanbHBIH 3a71)

Camapcras o61., e. Kunens, n.e.m. Ycmo-
Kunenscxuii, yn. Cnopmuenas, 0. 8A.

ITomernenne Ha 6 TOCAJOYHBIX MECT, YKOM-
IUIEKTOBAHHOE CIIELHAIN3UPOBAHHON Mebe-
7610 (KOMITBIOTEPHBIE CTOJIBI, CTYJbs) H
OCHAILEHHOE KOMITBIOTEPHOU TEXHUKOU

(6 pabounx CTaHIMii), MONKIFOUYEHHON K CEeTH
«HUHTepHeT» M obecrneumBaroliell AOCTyN B
3JIEKTPOHHYIO uH(pOpMaTMOHHO-
00pa30oBaTeNbHYIO CpPefly YHUBEPCUTETA

CrenpanpHplii HHCTPYMEHT U UHBEHTaphb AJis
y4eOHOro 00OPyAOBaHUS:

KHUCTOYKHU AJIs1 OUUCTKHU KOMITBIOTEPOB U KOM-
TUICKTYHOILUX, CIIUPT, KOMIUJICKTYIOIIHUE U
pacxomHble MaTEPHAIIbI.

[Tomeruenne st XpaHeHUs] ¥ MPOPUIAKTH-
4yeckoro obciykuBaHusi yaeOHoro odopyno-
5 | Banms, ayn. 32030.

Camapcras 06a., e. Kuwneno, n.e.m. ¥Ycmo-
Kunenscxuii, yn. Cnopmuenas, 0. 8A.

8 ®OH/I OHEHOYHBIX CPEACTB UIs1 HPOBEAEHUA TEKYIIEH 1
MPOMEXYTOUYHOU ATTECTAIIMN
8.1 Buabl 1 (pOpMBI KOHTPOJISI 110 AU CLHILJIMHE

KoHTponb ypOBHSI YCBOEHHBIX 3HAHHUH, OCBOCHHBIX YMEHUN M MPUOOPETEHHBIX HABLIKOB
(BaieHnii) OCYIIECTBIISIETCS B paMKaX TEKYIIEro U MPOMEKYTOYHOTO KOHTPOJISI B COOTBETCTBHHU C
[TonoskeHueM O TEKyIeM KOHTPOJIE U MPOMEKYTOYHON aTTEeCTallUi O0YYarOIIUXCS.

Tekymuii KOHTPOJIb OCBOEHHsI KOMIETEHIMI M0 AUCLMIUIMHE MPOBOAUTCS MPU U3YYCHUH
TEOPETUUECKOrO MaTepuala, BbITOJHCHUH 33JaHUI Ha MPAKTUYECKUX 3aHATUSX, BBIMOJIHEHUN UH-
IVBUAYAIBHOTO 3a1aHus. TeKyIeMy KOHTPOJIO MOUIEKUT TOCEIIaeMOCTh OOYHAOIIUMUCS ay -
TOPHBIX 3aHATUN U pPadOTa HA 3aHATHSIX.

HToroBoii oleHKOM OCBOSHUS TUCITUILTHHAPHBIX KOMIIETEHINH (pe3ynbTaToB 00yUeHUs 10
OUCLUTUIMHE SIBJIIETCS TIPOMEKYTOUHAS aTTecTalus B popMe 3a4era, MPOBOIUMOIO C YUETOM pe-
3yJIbTaTOB TEKYIIEro KOHTPOJIS.

8.2 TunoBbie KOHTPOJIbHBbIE 33JAHUS I HHbIE MATEPHAJIbI, HE00X0AUMbIE
AJIS OLEHKH Pe3yJIbTATOB OCBOEHHsI 00Pa30BaTe/IbHOI MPOrpaMMbl B PAMKAX
y4eOHOH JMCIUIINHDI.

Ouenounsie cpedcmea 0114 nposedeHUs meKyuieil ammecmayuu

IIpakTHueckue 3aHATUS

1.Opranuzaimst padoTel TaOOPATOPHA, UCTIONB3YIOIIUX METOABI aMILTM(DUKALMH HYKJIEH-
HOBBIX KHCJIOT.

2 Pexomennyemoe 000opynoBaHe, OCOOCHHOCTH pasMeleHns B padournx 30Hax jaboparo-
puu.

3.Cbop OGuonornieckoro Matepuaia Uit UCCIEAOBAHUH, ero mpeaBapuTesibHast oopadoTka,
XPaHEHUE U TPAHCIIOPTUPOBKA.

4 Metonpl BBIIENEHUS! HYKJIEHHOBBIX KHCJIOT M3 OHOJOrMYecKOro Marepuana, XpaHeHHe
HYKJIEWHOBBIX KHCJIOT.

5 IlomumepaszHasi uenHast peakuusi. OcHoBbl MeTona [P, KOMMOHEHTHI pPEaKIMOHHOI
CpeIbl, 3Tarbl PEaKLUH.

6. Bunet [TIP. OcobenHocTu nposeneHus U 001acTb MPUMEHEHUSI.

7 Busyanmzauus pesynsratoB [ILP: snekrpodopernieckas JeTEKIusL.

Kpumepuu u wikana oyenku npu 3augume npaKmuieckoz0 3aHAMUS U ZPYRNOGLIX U UHOUGH-
OYAIbHBIX MBOPHECKUX 3AOAHUIL:

- OLEHKAa «3a4TE€HO» BBICTABIIAETCS OOYYArOIIMMCS, €CJIH OHM CBOOOTHO BIAJEIOT
MaTepualioM, OPHEHTHPYIOTCS B TIPOrpaMMe M HAMpPABICHUSIX Pa3BEACHUsS] JKUBOTHBIX, 3HAIOT




OCHOBHBIE TIOJIOXKEHHSI TMPH COCTABJICHUH TUIAHOB IUIEMeHHOW paboTel. CBOOOAHO BIANEIOT
METOIMKON [JIsl COBEPIICHCTBOBAHUSA M CO3JaHUE BBICOKONMPOAYKTUBHBIX CTajA, NOpPOA
CEeNbCKOXO03SIMCTBEHHBIX JKUBOTHBIX.

- OLIEHKA «HE 3a4YTE€HO» BBICTABJISIETCS OOYYAIOIIUMCS, HE BJIAJCIOIINM OCHOBOIIOJIAraro-
LIIMMH 3HAHUAMH IO MOCTABJIEHHOMY BOIPOCY, €CJM OHHM HE MOTYT Ha3BaTh OCHOBHBIE METOIBI,
3a/la4u Pa3BEeNEHUs JKUBOTHBIX, JOMYIIEHbI OIUOKA U HETOUHOCTH B TEPMUHOJIOIMH, TIOKa3bIBa-
IOIIME€ HEOOCTATOYHOCTb OBJIAAEHMA HEOOXONMMOM CHCTEMOM 3HAHMH MO AUCLMIUIMHE M HE HC-
MPABJISIFOT CBOMX OLTHOOK MOCIIE HABOASIINUX BOIPOCOB.

Ouenounsie cpedcmea 0111 NPOBEOCHUS HPOMEIICYMOUHOI AMMeECMAyUL
ITo uroram OCBOSHMS AUCLUILTMHBI OCYIIECTBISIETCS B BUAE 3a4eTa. 3aueT IMPOBOIUTCS IO
Ouneram

IlepeyeHnnb BONPOCOB AJisi NOATOTOBKH K 3a4€Ty

1. TpeboBaHus kK MOMELIEHUSAM U 00OPYIOBAHHIO JTA0OPATOPHH.

2. TpeboBaHus kK MpoOBEASHUIO padoT B 1abopaTopuu.

3. TpeGoBaHMsI K MOPAIKY UCMIOIB30BaHMS padoUeil Ome bl U CPEACTB MHANBHUYaTbHON
3aIIUTBHL

4. HazoBure THIIOBOE 30HMpOBaHue pabounx nomewmennii 1P mabopaTopum.

5. Ocobennoctu 3a060pa OMOIOTHYECKOr0 MaTepUata OT JKUBBIX OPTraHU3MOB.

6. B uem ocoOeHHOCTH padOThI C Pa3TUYHBIMU OMOJIOTMYECKHMMU TKAHSIMH, KaKOBaIpo-
O0OnoATrOTOBKA Ha MPUMEPE KPOBH U BBILINIA M3 YIIHON PAKOBHHBI?

7. Ocobennoctu 3abopa 0Opa3oB npu padoTe ¢ TPYITHBIM MATEPHUATIOM.

8. OnummTe OCHOBHBIE CIIOCOOBI TPAHCTIOPTUPOBKU M XpaHEHHs OMOJIOTHYEeCKHX 00pas-
1[0B, [IPeIHA3HAYEHHBIX JIJIs1 MOJIEKYJIIPHO-T€HETUUECKOI0 UCCIEI0BaHUS.

9. TpeboBaHus K MPOBEACHUIO NE3NH(PEKLINHN Pa3IMYHBIX OOBEKTOB U yOOpKe Momere-
Huil. CpeacTsa U METOMBI.

10. KonramMuHaums oOpa3LoB 4yKEPOAHBIMH HYKJIEHHOBBIMU KHCJIOTAMH, MPUYMHA U
OCHOBHbBIE M€pPbI MPEJOCTOPOKHOCTH.

11. Yem nmpomgukToBaHa HEOOXOAMMOCTH HCIOJb30BAHUS BHYTPEHHETO KOHTPOJS MpU
nposeneruu [11[P?

12. KakoBa moc/ieqoBaTeIbHOCTh ACHCTBUI MPU 3arps3HEHUH KOHTPOJIBHBIX 0OpasioB
Yy KEPOIHBIMHI HYKJIEUHOBBIMH KHCIOTAMH?

13. Onumumre GeHONbHBIA METOA BbIEJICHUS HYKJIEHHOBBIX KUCIOT U3 OMOIOTHYeCKUX
00pa3ios.

14. Onummre COpOSHTHBIN METOA BbIIETICHUST HYKJIEHHOBBIX KUCIIOT U3 OMOJIOTHYeCKHX
00pasios.

15. B 1uemM 0COOEHHOCTh XpOMOTOTPagUIECKOro METO/IA BBIIEICHHS HyKJICHHOBBIX KHC-
n0t1?

16. OcobenHoctn MeToauk komuaectTseHHOro PCR.

17. Ilpenmymectsa 1 HenoctaTku real-time PCR.

18. TIpurorosjeHne arapo3HOTo rejst (PacTBOp, METOIUKA).

19. Tlpumenenue kpacureneit npu snextpodopese.

20. OcoOeHHOCTH NETEKIMU PE3YJIbTATOB MPH UCTIONB30BAHUH arapO3HOTO Ielisl.

21. Obnacti mpUMEHEHUs TeTEKIUH PE3YJIbTATOB MPH MOMOIIU arapo3HOro reis.

22. OcobeHHOCTH XpaHEHUs U YTHJIU3ALNY T'ejiel Toclie HCIoib3oBanus. Pabora ¢ Tok-
CHYHBIMHU KPACHUTEISIMH.

23. PacTBOp AJIA 3aIMBKH arapO3HOro reds.

24. I'pebeHKH U1 arapO3HOTO relisl, BBIOOP rpeOSHOK B 3aBUCIMOCTH OT MOCTABJICHHON
3a/1a4y NpU AETEKIHH.

25. PacyeT KOHILIEHTpaLMHU npaimepa.



26. U3MepeHne KOHLUEHTPALUU OJIMTOHYKIEOTHAOB.

27. IlpurorosieHue pacTsopa AJjis NOJUMEpPa3HONU LETTHON PeaKLuu.

28. IlogroroBka (ope3HOro anmnapara.

29. PacueTr npOLEHTHOrO COACPKAHUS IeJlsl.

30. YcnoBust xpaHeHust 1 pa3daBiieHus (OnpeneeHne KOHIEHTPALIHH).

31. OcoOeHHOCTH TEIUIOBOH IeHATYPALIUH.

32. OcobenHoctu npuMeHeHust HabopoB st Benenenns JJHK npu ncnonp3oBanuu pas-
JIUYHOrO MaTepuasa 1l UCCIENOBAHUM.

33. Meronuka oTOopa Marepuaa ajisi UCCIeIOBAHUIMA,

34. OcobeHHOCTH TPAHCTIOPTUPOBKH 00PA3IIOB OHOJOTHYECKOrO MaTepHaa.

35. Ocobennoctu xpanenust JJIHKBbIneneHHbIM BBIIIEYKA3aHHBIMU CIIOCOOAMU.

36. Meronuka ounctku JJHK ot npumecei pa3snuyHOro NpoOUCXOXKACHUS.

37. PeakTUBBI UCNIOJIb3YEMBbIE TPU MPUTOTOBJICHUH CMECH ISl OJIUMEPA3HON LIETHON
peakLuu.

38. OcobenHocTu BbIOOpa peakTuBoB s [TIP-peakuuu.

39. Tectupoanue peatuBoB [IL[P, ocoOeHHOCTH XpaHEHHs U TPAHCTIOPTUPOBKHU BBI-
OpaHHBIX PEAKTHUBOB.

40. Apantauus peKUMOB NOJUMEPA3HOHN LIEMHON peakLyH.

41. OcobenHoCTH TOAOOPA PEKUMOB aMIUTU(UKALIUN B 3aBICUMOCTH OT MPUMEHSIEMBbIH-
OJIMTOHYKJICOTHHBIXIIPAiMEPOB, 00bEMa PEaKLIMOHHOW CMECH.

42. ®akTOphl BIUSOLINE HA TOCTAHOBKY PEAKLIUH.

43. ObopynoBaHue, MPUMEHSIEMOE JIJIsl AMIUTH()UKALTUH.

IIpumep onjiera

MUHHCTEPCTBO CEIBCKOTO XO3SIHCTBA POCCUICKOH (penepannu
(benepalibHOE TOCYAAPCTBEHHOE OFOIIKETHOE 00PA30BATEIbHOE YUPESIKICHIE
BBICIIEr0 00pa3oBaHUs
«Camapckuii rocyaapcTBeHHbIH arpapHbiil YHUBEpCHTET»

Hanpasnenue: 36.04.02 «300TexXHU

IIpodue MOArOTOBKH: Passenenmue, cenexuus, reHETUKA U BOCIIPOU3BOACTBO

CEJbCKOXO3SIMCTBEHHBIX *KMBOTHBIX

Kadenpa: 3o00TexHUS

Jucuuninza JlabopaTopHble METOBI HCCIIEAOBAHNN B JKHBOTHOBOJICTBE
bujiem Nel

1. TpeGoBaHwusI K MOMELIEHUIM U 00OPYIOBaHHIO JJaOOpaTOpHH.
2. TpeboBaHMs K MPOBEACHUIO padOT B 1abOpaTOpUu.

CocraButens AM.VxTBepoB
3aBenyromuii kadenpoi C.B. Kapamaen
« » 20 r

IIpumep 3TAI0HHOrO OTBETA HA BONPOCHI OHJIeTa
Bompoc 1.Ilposenenne uccnenopanuii meronom I[P monyckaercs Ha 6aze meHCTBYOIHUX Jia-
OopaTopuii pu YCIOBUM OPTaHU3ALMU B JJA0OPATOPUU CAMOCTOSITEIBHBIX WM BBIICIICHHBIX B



COCTaBe APYruX (PyHKIMOHANBHBIX MMOMEIIeHUH pabounx 30H, COOTBETCTBYIOIIMX STaram [1L[P-
aHanmsa.
[TL[P-naboparopus 1OKHA BKIFOYATh CIEAYIOIINNA MIHUMAIbHBIN HAO0p pabovmx 30H:

e IpHMEMa, PETUCTpaLMy, pa30opa U MepBUIHON 00padOTKU MaTepuana;

o Boigenenus JJHK/PHK;

e IIPUrOTOBJICHMS PEAKLIMOHHBIX cMecel u nposenenus I1LIP;

e JIETEKINH MPOAYKTOB aMIiiudukammu Meronom sekrpodopesa mim [ ndA.
Baxxno otmeruth, uTto B ciydae npumeHeHust meroxa IILIP B pexume "peanbHOro BpemeHH"
(real-time PCR) HeT HEOOXOAMMOCTH B AETEKIMH MPOAYKTOB aMILIH(PUKALNKA METOAOM DJIEK-
tpodopesa. CrnenoparenbHo, pabodyr0 30HY B MOMEIIEHUU JIA0OpaToOpuu IS djekTpodopesa
MO>KHO H€ BbIIETISTh.
B TILP-nabopaTopusax HEOOXOIUMO TaKXKE MPEAYCMOTPETh HAJHMYHE BCIIOMOTATENbHBIX ITOME-
IIEeHUI: apXuB (IJIs1 YYETHBIX JTOKYMEHTOB), KOMHATY IUJIsl IEPCOHANA, KaOWHET 3aBEeNyIOIIero,
pa3neBaJKM ISl COTPYIHUKOB, KOMHATHI MPUEMa MMULIH, CAHUTAPHBIX KOMHAT (TyaseT), moacod-
HBIX TIOMEIIeHHH (CKJIa).
B nneanbHOM BapuaHTe HEOOXOOMMO MMEThb aBTOKJIABHYIO KOMHATY IUIsI 00€33apa’kMBarOIIEro
uccienyemoro Marepuana. OHa MoxkeT ObITh OOILIEH C APYTUMHU MOAPA3ACTICHUAMHI YUPEKACHUS
IpHU yCIOBUU coOroaeHus TpeboBaHmi Onogornyeckoii 0€30macHOCTH.
[Tomemenns 115t BeIoNHEHHsT paboT Ha stanax [1[P-ananu3a nomkHbI ObITH OOKCHPOBAHHBIMU
(6oxkchl ¢ mpendokcamu). B 30He nmpuema, perucrpannn, pa3dopa u nepBudHo 00paboTKu MaTe-
pHana MmpoBOIAT MPHEM MaTepHaja, MPOOOIOATrOTOBKY (COPTHPOBKY, MapKHPOBKY, LEHTPUDY-
THPOBaHUE M IpOYee), XpaHEHHE U NMEPBUYHYI0O MHAKTHBALIMIO OCTATKOB OMOMaTepuana Ae3HH-
GULUPYIOLIMMHA CPeICTBAMH. 30HY IMpHEMa, PErucTpanuy, pazdopa u mepBUYHON 0OpaboTKu
MaTepHaja pacrojiaraloT B KOMHATe IpHeMa MaTepraia Uil B OTAEIbHOM OOKCHPOBAHHOM IO-
MeIeHNH. 3AeCh JK€ MOXKHO MPOBOAUTH MPHEM B 00paboTKy mpod Al UCCIeNOBAaHUS APYTUMHU
MeTronaMu (MMMYHOJIOTHS, HAIPUMeEP), TIPH YCIOBUHU BBIAENEHHS OTIEIBHOTO 000PyIOBAaHHOTO
pabouero mecta st [1L[P-ananu3a.
3ony Beienenus JJHK/PHK pasmemaror B otnensHoM nomernennn. [Ipu opranmszanuu [TLP-
naboparopun Ha Oa3e nmedcTByromel nadoparopuu nomyckaercs: Beigenenne JJHK/PHK B mo-
MEILEHUAX, B KOTOPBIX MPOBOIAT APYTrHe BUIbI HCCIENOBAHUN, KpOME MeHHO-UHXEHEPHBIX pa-
60T. B 3TOM Cciiydae B moMeIneHHuN opraHu3yroT pabouyro 30Hy i BeigeneHus JITHK/PHK, B
koTopoii pacnojaratoT ITI[P-6okc umu 6oke Guonorundeckoii 6e3onacuoctu. B ITIP-6okce mns
Beigenenust JIHK/PHK He normyckaercs mpoBeneHue Apyrux BUAOB padoT!
B 30He npurorossieHns peakLHOHHBIX cMecel U nposeneHus I1LP npoussonar npurorosieHue
[MIP-cmecu, BHecenne B mpobupky st [TIP Beimenenubix npenaparos JJHK/PHK wmu x/IHK,
obparayro Tparckpunuuo PHK n ammmdukammo JJHK nmm x/IHK. TTomemenue ans npuro-
TOBJIEHHUS] PEAKLIMOHHBIX cMecel u mpoeneHus I1LIP nomwkHO ObiTh oThenbHbIM. lpurorosie-
Hue peakunoHHbIX [IIP-cmeceii nposonst B ITL[P-6okce.
ITpu nHeoOxogumoctu stan Beinenerus JJHK/PHK moxer ObITh COBMEIEH B OAHOM IMOMEIEHUN
C 3TaroM IMPUTOTOBIIEHUS PEaKLMOHHbIX cMecel u nposeaeHus I1L[P npu Hanuuuu B HEM OT-
nenbhbix [I1[P-O0kcoB - mis moarotoBku peakiuoHHbiXx [IIIP-cMmecelt u anst BbiAENIECHUS
JHK/PHK.
30Hy OeTeKIMHU MPOAYKTOB aMIUTM(HUKALMK PACHONArafoT B OTAEIBbHOM IMOMEIICHHH, 1O BO3-
MoOHOCTH OcHaineHHOM I1L[P-6okcom. IIpn HeoOXOaMMOCTH OJHOBPEMEHHOTO HMCIONb30BAHUS
IUISL AETEKIUY IPOAYKTOB aMIUTM(UKALMU MeToAa 3yeKTpodopesa u MeToa ruOpuIn3aliuOHHO-
r0 aHajn3a CJIEAYET BBIICIHUTh B MOMEIIEHIH AETEKLUH OTAEIbHYIO padouyro 30HY AJIS MPOBe-
IeHUs TMOPUAM3AIMOHHOTO aHanu3a. B 3ToM ciydae oOOpynoBaHWE W MPHHAIIEKHOCTU IS
Ka)X70r0 BUJA AETEKIIMU MapKUPYIOT MPUMEHUTENbHO K Kak10i 30He. He nomyckaercs ucnosp-
30BaTh IJIsI MIPOBENEHUS TMOPUIM3ALMOHHOTO aHAJN3a MHIETKU U MOCyNy, NpeaHa3HauYeHHbIE
TSt BJIeKTpodopesa.






necce [P cnemuduyeckoro ¢pparmenta JJHK u, kak ciencTsue, K MOSBICHUIO JIOKHOMOJIOXKH-
TEJIbHBIX PE3yJIbTATOB.

B mporecce paGoTel MOTYT BCTPETHTBLCS 1Ba BUAA KOHTAMUHALIAH:

1) mepexpecTHasi KOHTAMHHALIUS OT MPOOKI K mpode (B mpouecce 0OpabOTKU KIMHUYECKUX 00-
Pa3LOB WIN MPU PACKAIMBIBAHUN PEAKLIMOHHONW CMECH), MPUBOASINAS K MOSBICHHUIO CIIOpaande-
CKHUX JIO)KHOIOJIO’KUTENBbHBIX PE3YJIbTATOB;

2) KOHTAaMHHALUS TPOAYKTAMH aMIUTH(p KAy (aMIUTMKOHAMH ), HIMEIOLIast HanOoJIbIee 3Have-
Hue, T.K. B nporecce I11[P aMIiIMKOHBI HAKAIIMBAIOTCS B OTPOMHBIX KOJIWYECTBAX U SIBJISIOTCS
U/ICATbHBIMH TIPOYKTAMH ISl PEaMILTA(UKALIIH.

KoHTamMuHaIMs CleIOBBIMUA KOJHMYECTBAMH AMILIMKOHOB TOCYAbI, aBTOMATHYECKUX IHIIETOK H
1ab0paTOpHOTrO O0OPYIOBAHUS, TTOBEPXHOCTH JIAOOPATOPHBIX CTOJIOB HJIH Ja)Ke MOBEPXHOCTH
KOXKU COTPYIHUKOB JIAOOPATOPHHM TMPUBOAUT K TOSIBICHUIO CHCTEMATHYECKHX JIOJKHOILJIOXKH-
TEJIbHBIX PE3YJIbTAaTOB.

Kak mpaBuio, onpenenuTb HICTOYHIK KOHTAMUHAIMKA OBIBa€T OYEHb TPYAHO M Tpedyer 3Ha4u-
TEJBHBIX 3aTpPaT BPpeMEHHU H cpeAcTB. HakoruieHHBIH K HACTOSIIEMYy BPEMEHH ONBIT paboThl Jia-
6oparopuii, ucrione3yromux Meron [P nist anarHocTuky mo3BosieT ChOPMyIHPOBATH OCHOB-
Hble TpeOOBaHUS K OPraHM3aLMU TAKUX JJA0OPATOpUN M MPOBENECHUIO caMuX aHaimn3oB. Coluro-
JeHNUE TaHHBIX TPeOOBAHUH MO3BOJIIET MCKIIOYHTH BO3MOXXHOCTh KOHTAMUHALIMH U TTOTYYEHUS
JIO’KHOTIOJIOKHUTENbHBIX Pe3yJIbTaTOB.

HeoOxoanmo TeppUTOPHATBHO Pa3AeNuTh Pa3ndHbIe CTAANU MPOBEACHUS aHAIN3a, pa3Meriast
UX B OTAEIbHBIX MOMEIICHHUSX

-[Ipe-TIIIP-nomernenne, rae Mpow3BOAMTCS O0pabOTKa KIMHUYECKUX OOpas3loB, BbIAEIIEHUE
JHK, npurorosnenue peakiuonHoi cmecu mist [P u moctanoska [P (mpu Hagmuuu ycmio-
BUH /1Ba MOCJEIHUX 3Tala PEKOMEHIYeTCsl TAakKe NMPOBOIUTH B JOINOJHUTEIBHOM OTAEIbHOM
noMeIeHn ). B 3THX moMemeHnsx 3amnperaercs IpOBOIUTb BCE APyrue BUABI paboT ¢ UH(pEK-
IMOHHBIMH areHTamy, [11[P-nnaraocTrka KOTOPBIX MPOBOIUTCS B JAHHOM J1a0OpaTOpHH.
-[Toct-I1LIP-nomerenne, rae MPOBOAUTCS AETEKIHs MPOAYKTOB aMmIuiidukannu. B 3Tom mome-
IIIEHUH JIOMyCKAETCsl UCTIONB30BATh IPYTHe METOABI AeTeKUnU nHpekunii. JKenarenbHo KOMHATY
IETeKLUH TPOAYKTOB aMIUM(UKALUK PACIONOKUTh Kak MOKHO panbime ot npe-IILIP-
MOMEIIEHUI.

Paboune nomemmeHuns1 JOKHBI ObITh OCHAIIEHBI YIIBTPA(QHUONETOBBIMHE JIAMIIAMH C MAKCUMYMOM
u3nydeHus B oonactu 260 um (tuna /1b-60) u3 pacuera 2,5 Bt Ha 1 M3. Jlamribl ZOJKHBI OBITH
PACIIONOXKEHBI TAK, YTOOBI MPSIMOMY OOJIYUEHHIO MOABEPTaJINCh MOBEPXHOCTH pabodnX CTOJIOB,
0o0OpyIOBaHHE M MaTE€pPHANbl, C KOTOPBIMH HMMEET KOHTAKT ONepaTop BO BpPEMsl NMPOBENCHUS
[M1[P-ananm3a. OOnydyeHne HEOOXOAUMO MPOBOAMTL B TeUeHHME | 4yaca 1o Hadana padoTel U B
TedeHue 1 Jaca rocie OKOH4aHHs paboThI.

Pabota nomkHa MPOBOAUTHCS B JIAOOPATOPHOU OAEKIE, CMEHSIEMOW MPHU Mepexoie U3 OTHOTO
MOMEINEeHHUs B APYroe, M B OJHOPA30BBIX MEpPUaTKaX, TaK KaK aHAIU3UPYyeMble OHOTPOOH! SIBIISA-
IOTCS MOTEHIIMAIBHO ONMACHBIM HH(PHUUHUPOBAaHHBIM MaTeprasoM. OOpaboTka onekabl U3 Pa3HBIX
MOMEIeHUI NOJDKHA MPOU3BOAUTHCS OTAENbHO. JKenarenapHo, 4ToObI Ha Pa3HBIX 3Tarax MpoBe-
nenus [1L[P-ananu3a pabotanu pa3udHbIe COTPYIHHUKH.

Crnenyer uCronp30BaTh OTAENbHbIE HAOOPHI A03aTOPOB, IUIACTHKOBOH M CTEKIJISTHHOW MOCY[IHI,
71a00paToOpHOro OOOPYAOBAHUS, XaJaTOB U MEPUYATOK MpeIHA3HAUEHHBIE IS PA3JINYHBIX CTAAUN
aHaJM3a 1 He MEPEHOCHMbIE U3 OJHOrO MoMeleHus B apyroe. O0opynoBaHue, MaTepuaibl 1 HH-
BEHTapb B KAKIOW KOMHATE OJPKHBI HMETh COOTBETCTBYIOLYIO MAPKHUPOBKY.

Bce sTansl paboThl IPOBOAUTH TOJIBKO C UCIIOIB30BAHUEM OJHOPA30BBIX PACXOAYEMBIX MaTepH-
aJIOB. HAKOHEYHUKOB JJIs1 aBTOMATHYECKUX IMUIIETOK, MPOOUPOK, mepuaTok u T.4. Obs3arenpHO
MEHATb HAKOHEYHHKH IPH Iepexone oT mpodr! k mpode. JKenareapbHO MCIONb30BaTh HAKOHEU-
HUKH ¢ QUIBTPOM — a3pO30JIbHBIM OaphepoM Uil MPEAOTBPALICHUS TIOTIaaHUsI MUKPOKATIEb
pactBopa B nunetky. Mcrnonb3oBaHHBIE MPOOUPKM M HAKOHEYHHMKH JTOJDKHBI COPachIBATHCS B
CrielHaIbHbIE KOHTEHHEPbI UM EMKOCTH, COIepIKaIlne Ne3NHPUIUPYIOIUN pacTBOp.
Knnanueckue oOpasipl CieayeT XpaHUTh OTIENBHO OT PEareHTOB.



s obpabotku U yoopku pabodero mMecta HeOOXOAMMO B KaXKIOM MOMEIIEHUH UMETh BAaTHO-
MapJieBble TAMIIOHBI (Cala(eTKH), TMHLET, Ae3NHPUINPYIOINH 1 HHAKTUBUPYIOIIUI PaCTBOPBL.

Crnenyer ucxmouuts nposenenue B I1L[P-nuarnocrudeckoii naboparopuu paboT, CBA3aHHBIX C
nojiy4eHrueM (KJIOHHPOBAaHUEM) U BBIACICHHEM PEKOMOWHAHTHBIX IUIA3MUJ, COAEPIKALIUX MO-
cnenoBatenpbHocTH JJHK mim gparmMeHTOB reHoB BO3OyAHUTENEH, KOTOPBIE THATHOCTUPYIOTCS B
TaHHOH MadopaTopum.

8.3. Kpurtepuu oueHUBaHHUsI YPOBHSI C()OPMHPOBAHHOCTH KOMIIETEHIIUH

OneHka pe3ynbTaToB OOy4EHHUs MO AMCLUUILUINHE B (opMe YpOBHS CHOPMHPOBAHHOCTU
KOMITIOHEHTOB 3HaTb, YMETb, BJIAJ€Th 3asABJICHHBIX NUCLMIIMHAPHBIX KOMIIETEHLIUNH MPOBOAUTCS
1o 2-x OaJUTBHOM IITKaJIe OLIEHUBAHUSI ITyTeM BHIOOPOYHOTO KOHTPOJISI BO BPEMSI 3a4eTa.

IITkana orleHUBaHUSA 3a4UeTa

Pesynbrat3adera

Kpurepun

«BAUYTCHO»

OOGyuaromtmiicss mokasal 3HAaHUsSI OCHOBHBIX MMOJIOKEHUH AMCLUTLIN-
HBIL, YMEHHUE PeIlaTh KOHKPETHBIE IPAKTUYECKUE 3a0a4U, IPEay-
CMOTpPEHHBIE pabouel MPOrpaMMOii, OPUEHTUPOBATHCS B PEKOMEH/I0-
BAHHOMW CIIPaBOYHOMN JIUTEPATYPE, YMEHHUE IPABUIIBLHO OLICHUTD M10-
JIY4YEHHBIE PE3YJIbTAThI PACUETOB UJIN SKCIIEPUMEHTA

«HE 3a4YTEHO»

IIpu oTBeTe OOYUAIOLIErOCs BBIIBIUIIUCH CYLIECTBEHHBIC TTPOOEIIBI B

3HAHUSIX OCHOBHBIX MOJIOXKEHUIN TUCLUILIMHBI, HEYMEHUE C TOMO-

LIBIO MIPENOAABATEIsl MOJYUHUTh MPABUIBHOE PELICHUE KOHKPETHON

MPAaKTHYECKOHN 3a/1a41 U3 YHCIIa MPEAyCMOTPEHHBIX padodeli mpo-
rpaMMON AUCLUIINHBI

8.4 MeToanueckne MAaTePHUAJIBI, ONIPEACISIONIHE NMPOoUeyPbl OLCHUBAHHUS 3HAHHM,
YMEHHH, HABBIKOB H ONBITA AEATEJIbHOCTH, XAPAKTePU3YHOIIHX 3TAaNbl ()OPMHUPOBAHHS KOM-

Ouenka

O0yYarOIIUXCS:

neTeHUHH

3HAHUHM, YMEHMH, HaBBIKOB, XapaKTEPU3YIOIas dTambl (OPMUPOBAHUS
KOMITETeHIIMH 10 aucuuruinae «JlaboparopHble METOAbl UCCIENOBAHUHA B >KMBOTHOBOJICTBE»
NPOBOAUTCA B (POpME TEKYLIEH U MPOMEKYTOUHOH aTTECTALIUH.

KoHTtponp Tekyiei ycrneBaeMOCTH 00YYarOIINXCsl — TEKYIast aTTeCTalUs — IPOBOJUTCS B
XOJIe CEMECTpa C LIENbI0 OIPEeNeNIeHNs] YPOBHS YCBOSHHUS 00YHaIOIIUMICS 3HAHUIH, (POPMUPOBAHNUS
y HHMX YMEHUH W HaBBIKOB, CBOEBPEMEHHOIO BBIIBICHUS MPENOAABATENEM HENOCTaTKOB B
NOATOTOBKE OOyHarOIMXCS M TNPHUHATHS HEOOXOAMMBIX Mep IO €€ KOPPEKTHPOBKE,
COBEpIICHCTBOBAHUID METOMUKH OOy4YeHHUs, OpraHusaluu y4eOHOH padoThl W  OKa3aHWs
O0YHaIOIIMMCS] MHAUBUTY AJTbHOM TOMOLITH.

K KkOHTpOMO Tekylel ycreBaeMOCTH OTHOCSTCSI MPOBEPKAa 3HAHWI, YMEHHMH U HaBBIKOB

* Ha 3aHATHAX (OTPOC),

* [10 Pe3yJIbTaTaM BBIITOJHEHNS! HHANBUAYAJIBHBIX 3a1aHHi (01poc);

" IO pe3yJibTaTaM MPOBEPKU KAYECTBA KOHCIICKTOB J'IeKL[I/Iﬁ " MHBIX MATCPHUAJIOB,

* O pe3yjbTaTaM oOT4eTa OOyYaroIMXCsl B XOJAe HWHIUBUAYATbHOW KOHCYJIBTALIUU
npenoaaBaTelis, HpOBOHHMOfI B 4aChbl CaMOITIOATOTOBKH, IO UMCHOIITUMCS 3aJOJDKCHHOCTAM.

Konrpoins

3a

BBIIIOJIHCHUEM O6yLIaI-OH_II/IMI/IC$I Kaxaoro BHUOA pa60T MOXKET

OCYLICCTBJIATBCA TMO3TAIMHO W CJIYXUT OCHOBAHUEM NIJIA npenBapI/ITeanoﬁ arrecraiuuu 110

NUCLHIUIHHE.

[IpomexxyTouHast arTecTauuss NO JOUCLHUIUIMHE TMPOBOAUTCS C LEJbI0 BBIABJICHUS
COOTBETCTBHS YPOBHS TEOPETHUECKUX 3HAHUMN, MPAKTUYECKUX YMEHUN U HABBIKOB MO JUCIUIUINHE
«JlabopaTopHble MeETOABI HCCIEAOBAHUI B JKUBOTHOBOACTBE» TpeboBaHusiM DPI'OC BOmo
HarmpaBIeHHto oArotoBku: 36.04.02 «3o00TexHus» B hopme 3adera.




3auer TPOBOAMTCS TMOCIE 3aBEPUICHUS H3yYEHUs] NHUCLUUIUIMHBI B 0oObeme padoueit
yuebHOI mporpammbl. @opma mpoBeneHus 3adera omnpenesiercs kKadenpoi (yCTHBIH — IO
Ouneram, ubO myTeM coOece0BaHuUs MO BOIPOCAaM; MUCbMeHHast paboTa, TECTUPOBAHUE H JIP.).
OueHka 1o pe3ynbTaTaM 3a4dera — «3a4TE€HO», «HE 3aUTeHON.

Bce Buabl Tekymero KOHTPOJST OCYINECTBISIFOTCS HA MPAKTUYECKUX M JaDOPaTOPHBIX
3aHATHSIX.

Kaxpgas popma KOHTPOJIS 1O AUCLUILUIMHE BKIIOYAET B ce0s TEOPETUYECKHe BOIPOCHL,
MO3BOJITIOIINE OLIEHUTh YPOBEHb OCBOSHMSI OOYYAOLIMMUCS 3HAHUHA U MPAKTUYECKUE 3aTaHuUs,
BBISIBJISIOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHHH 1 HABBIKOB.

IIpouenypa OLeHUBaHUSI KOMIETEHLHH, OOYyYarOIIMXCS OCHOBAHA HA CIIEAYIOLINX
CTaHJapTax:

1. Ilepponu4HOCTD MPOBENEHHS OLIEHKH (Ha KOKIOM 3aHATHH).

2. MHOTOCTYIEHYaTOCTh: OLIEHKA (KaK MpernojaBaTeiIeM, Tak U OOyHarOIIUMHUCS TPYIIIbI) U
CaMOOLIEHKa O00y4aromerocsi, OOCY)KAEHHE pe3yJbTaTOB M KOMIUIEKCA Mep IO YCTPaHEHHUIO
HEZOCTaTKOB.

3. EAMHCTBO MCHONB3yeMOH TEXHOJOTUH Ui BCEX OOYYArOLIMXCSl, BBITOJHEHUE YCIOBHI
COTNOCTaBUMOCTH PE3yJIbTATOB OLIEHHBAHUSI.

4. CobmoneHne mocaenoBaTeIbHOCTH MPOBENEHNs OLIEHKHU: IPEIyCMOTPEHO, YTO Pa3BUTHE
KOMITETEHLIMH HIET MO BO3PACTAHUIO UX YPOBHEH CIIOXKHOCTH, a OLICHOUHBIE CPEICTBA Ha KaXKIOM
JTare yUYUTBIBAIOT 3TO BO3PACTAHHE.

Kpartkas xapakTepucTrka MpoLeaypbl pean3alii TEeKYIIero KOHTPOJSI U MPOMEKYTOUHOM
aTTeCTALMH 110 TUCLUIUIMHE JIs1 OLIEHKH KOMIIETEHIUH 00y4aroIuXCsl MPEeCTaBIeHa B TaOIuIe:

HaumenoBaHue IIpencraBnenue
Ne Kpatkas xapakTepucTrka npoLenypsl
OLICHOYHOIO N OLICHOYHOI'O CPENCTBA
n/m OLICHMBAHUs KOMITETEHLUI
CpeacTaa B (poHze
1 YcTHBINM Onpoc Y CTHBIN ONPOC IO OCHOBHBIM TEPMHUHAM MOkeT | Bomnpoce! no Te-

NPOBOZIUTBCS B HA4aJIe/KOHIIE JIEKITHOHHOTO Mam/pasnenam Juc-
WJIU IPAaKTUYECKOTO 3aHATHS B TeueHue 15-20 [UATIAHBI

MUH. JInOO yCTHBIIN OMPOC MPOBOAUTCS B TeUe-
HUE BCETO MPAKTUYECKOTO 3aHATHS 1O 3apaHee
BbIIAaHHOH TeMaTHke. BeiOpaHHBIN pernonasa-
TejeM OOYYarOIIUIACS MOXKET OTBEYATh C MeCTa
100 y JTOCKH.

2 3auer IIpoBoauTcs B 3a0aHHBIN CPOK, COMIACHO IPa- Kommiext BOnpocos k
¢buxy yuebHOrO npouecca. [1pu BoicTaBieHNN 3auery

OLIEHOK YYHUTBIBAETCS YPOBEHb PHOOPETEHHBIX
KoMIeTeHImi oOyuarorerocs. KoMmoneHT
«3HATb» OLICHUBAETCS TEOPETUIECKUMU BOIIPO-
CaMH MO COAEPKAHUIO UCLUIUIHHBI, KOMIIO-
HEHTBI KYMETbY» U «BJIAJETD» - IPAKTUKOOPUEH-
TUPOBAHHBIMU 33 JAHUSIMU.







