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Mporpammy ancumnnvHbl paspaboTan(a)(n) ooueHT, K.H. 3aboTtunH 9.1, Kadenpa 3oonorum n obuwei
6uonorun otoeneHne 6uonorum n buotexHonorum , YlZabotin@kpfu.ru ; ctapwmin Hay4HbI
COTpyOHuK, K.H. Marikosa E.B. HAJ1 MonekynapHbie OCHOBbI MaToreHesa 1 Tepanuu onyxosieBblX
3abonesaHunin IHCTUTYT cpyHOaMeHTanbHOM MeanumHbl n 6uonorumn , EVMajkova@kpfu.ru ; anpektop
ueHTpa Heemepxwuukas HO.HO. LeHTp NoAroTOBKM KagpoB BbiCWen kBanugukauumn JenaptaMeHT
obpazoBaHust KOY , Yulia.Nevmerzhitskaya@kpfu.ru ; ooueHT, K.H. (aoueHT) Xamnaynnuxa P.I.
kadpenpa reHetukn IOMunb otoeneHme dpyHoameHTanbHOM meanumHbl , Raisa.Hamidullina@khfu.ru
; BOLEHT, K.H. (BoueHT) Skoenesa I.}0. kagpenpa mukpobuonorum NOMub otaeneHune
doyHoaMeHTanbHOM MeauuuHel , Yakovleva_Galina@mail.ru ; ctapwuin npenogasarenb, K.H.
Skoenesa O.B. kagpenpa omanonoronn Yyenoseka n XmBoTHbix MOMub otoeneHve
doyHoameHTanbHo MeguuuHel , Olga.Jakovleva@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenb kypca - ccpopMmMpoBaTh y CTYAEHTOB LIENIOCTHYIO CUCTEMY 3HAHWUIA O PU3NONOr0-BMOXMMNYECKMX
npoueccax pacTUTeNbHOro OpraHnama, 3an0XuTb OCHOBY 3HaHWIA 06 OCHOBHBbIX
JPU3NONOro-BNOXMMMYECKMX MeTOaxX U MHCTPYMEHTapPUN MONEKYNSIPHO B1ONOrnm, MCNoNb3yeMmbixX
LNS aHanM3a pacTeHuii Ha pasHblX YPOBHSAX opraHn3aunn, NPUobpeTeHnn onbiTa U HaBbIKOB
CaMOoCTOSITENIbHON Hay4YHO-UCCNeaoBaTeNnbCkon paboThbl

DOMNOJIHUTb OCTAJIbHbIM ABTOPAM

Llenb kypca - cchopMmpoBaTh y CTYAEHTOB LIENIOCTHYIO CUCTEMY 3HAHMWI O CON3NONOTO-XUMNYECKIMX
npoueccax X1BOTHOIrO OpraHvuama, 3an0XuTb OCHOBY 3HAHW 06 OCHOBHbLIX OU3NONOr0-XUMUYECKIX
METoAax U MHCTPYMEHTaPUN MONEKYNAPHOW B1UONOrMKn, NCNONb3YEMbIX NS aHaNM3a XMUBOTHbIX Ha
pasHbIX YPOBHSX OpraHusaunm, NprobpeTeHn onbiTa U HaBbIKOB CAMOCTOSATENBHOM
Hay4YHO-MccnenoBaTenbCcko paboTbl

2. MecTo OUCLMN/MNHDLI B CTPYKTYpe OCHOBHOM 06pa3oBaTtenibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

DanHHas yuebHas aucumnnmHa BkntodeHa B pasgen "61.B.0 0.9 OucuunanHbl (Mogynm)" OCHOBHOM
obpasoBaTtenbHol Nnporpammbl 06.03.01 Bronorusi 1 0THOCKMTCS K 06s13aTeNbHbIM ANCUUMINHAM.
OcBauBaetcs Ha 4 kypce, 7 CeMecTp.

ns yCrewHoro oceBoeHnA Kypca CTyaeHT AO0JIXKEH BlaaeTb 3HaHNAMU MO HeOpFaHI/IquKOVI,
OpFaHVIquKOVI, aHannTn4ecKom, cpmsmquKon M KONNOUOHOW X1MUn, 6I/IOXI/IMI/II/I, donsuke,
tpusuonorun paCTean7|, OblTb 03HAKOMNEHbI C JPU3NKO-XMNYECKMMWN 1 MUKPOCKOMNYECKUMU
mMeTonaMu, NpUMeHsemMbiMy B on3nonornm n BroxnMmm paCTean7|, 3HaTb OCOOEHHOCTY U
3aKOHOMEPHOCTHN pa3BUTUA pacTuTeNbHOro opraHm3ma.

DOMNOJIHUTb OCTAJIbHBIM ABTOPAM

Lns ycnewHoro 0CBOEHNS Kypca CTyAEHT OOMKEH BNafeTb 3HAHUSAMU NO HEOPraHNYEeCKON,
opraHn4eckom, aHanUTUYeCKom, OU3NYECKON 1 KONNOUOHOA XUMUKN, BUOXMUN, on3nke,
JOU3NONOrNN XMBOTHBIX, ObITb 03HAKOMEHBI C (OVU3NKO-XMMUYECKMU 1 MUKPOCKOMMYECKMMI
MeTogamu, NPUMEHSIEMbIMI B (OU3MONOTMN U BMOXMMUN PaCTEeHUIA, 3HaTb 0COBEHHOCTU ©
3aKOHOMEPHOCTM PasBUTUSA XMBOTHOIO OpraHn3mMa.

3. KomneteHuuu obyyatoLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbrate 0CBOEHNS AMCUMMIMHBI (OOPMUPYIOTCS Cneayowme KOMNeTEHLUN:

Pacwucposka
Wincpp komnetenuyu npuobpeTtaemMor KOMNETEHLUN
OK-11 6
(0BLLIEKyNbTYPHbIE ,D,eMOHCTpVIF6)yeT CMOCOBHOCTb K KOMMYHMKALIMN N HABbIKA
KOMMETEHLIN) NenoBoro o0WeHNs Ha NMHOCTPaHHbIX(OM) A3blKax
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PacwudpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
MK-15 crnocobeH aKcnnyaTMpoBaTb COBPEMEHHYIO annapaTypy v
(npodhbeccmoHanbHble obopynoBaHve 4ns BbIMNOHEHWS HAY4YHO-UCCNeaoBaTeNbCKUX
KOMMeTeHuunm) nonesbIx 1 nabopaTopHbix Bronormyeckmx paboTt
MK-16 NPUMEHSAEeT Ha NpakTuKe NpuemMbl COCTaBNEHUS
(NMpodheccmoHanbHble Hay4YHO-TEXHUYECKUX 0T4ETOB, 0630POB, aHANUTUYECKUX KapT U
KOMMNeTeHuunm) NOSICHUTENbHbIX 3annUCcokK
MK-17 NOHUMAET, n3naraet u KPUTUYECKN aHann3npyeT nony4yaemyo
(npodhbeccmoHanbHble NHJOOpMaLMIo 1 NpeacTaBngeT pesdynbTarbl NONEBbIX U
KOMMeTeHuunn) nabopaTopHbIX BUONOrNYeCcKNxX nccnenoBaHui
MnK-18 NPUMeHSIeT Ha Npon3eoacTee 6a3oBble
(NMpodheccmoHanbHble obwenpogeccnmoHanbHble 3HaHMS TEOPUN 1 METOL0B
KOMMNEeTeHL M) COBPEMEHHOI Brionormnm
MK-19 NoNb3yeTcsl COBPEMEHHbIMU MeTogamMn 06paboTku, aHanmsa u
WHT noneBon 1 n TOPHOM BMonorn4yeckomn
(MPOCPECCHOHANBHbIE CVHTE3a Noneso abopaTopHoi 6LUoNOrn4ecko
KOMMETEHLINM) NHJoOpMaLnK, EMOHCTPUPYET 3HaHNE NPUHLNMNOB
COCTaBfIeHNS HAay4YHO-TEXHUYECKNX NPOEKTOB U OTYETOB

B pesynbrate 0CBOEHUS OUCUUMNHBLI CTYOEHT:
1. DONXEH 3HaThb:

- npasuna pa6OTbI B HayHHO-MCCﬂe,ﬂ,OBaTeﬂbCKOIZ naéopaTopMM n npasuia noJjib3oBaHnA
crneunanbHbIM o6opyuosaHmeM, HeobxoAUMbIM ONnst do13nonorm4ecKkoro n BUoXnMmnyeckoro aHanmaa;

- OCHOBHble TpeboBaHUsl NPOBeAeHMS Hay4YHO-UCCNEeNoBaTeNIbCKOro aKCneprMeHTa (Hannime
KOHTPONS, BOCMPON3BOAMMOCTb, CTaTUCcTMYeckas obpaboTka);

- OCHOBHbIE NPUHUMMbI BblAENEHNSA N KONNYECTBEHHOIO aHanm3a OCHOBHbIX KacCOB COeANHEHUI
pacTeHuid;

- HOBEMWMNe [OCTUXEHMS B 06NacTh or3nonornm n BMoxmmmm pacteHuin n NepcneKkTUBbl UX
MCMONb30BaHNS B PasnnyHbiX 061acTsX HAPOAHOMO X035MCTBA, MeAMUMNHDBI, chapMaLui;

DOMNOJIHUTb OCTAJIbHBIM ABTOPAM

- NpaBuna paboTbl B Hay4HO-MCCNenoBaTenbckon nabopaTopun 1 Npasuna nNoib3oBaHns
cneumnanbHbiM 060pya0BaHNEM, HEOOXOAUMbIM ANt PU3NONOrMYECKOro 1 BMOXMMNYECKOro aHannsa;

- OCHOBHble TpeboBaHUsi NPOBEeAEHMS HayYHO-UCCNEen0oBaTeIbCKOro aKCnepruMeHTa (Hann4me
KOHTPONS, BOCMPON3BOAMMOCTb, CTaTUCcTMYeckas obpaboTka);

2. DONTXEH yMeTb:
- NPUroTOBUTb NUTATENbHbIE, ByddepHbIE 1 ApYyrue PacTBOPbl Pas3nnyHbIX KOHLEHTPALMIA 1 COCTABOB;

- MOArOTOBMTb 0O BEKT MCCnenoBaHns (BOAHbIE, MOYBEHHbIE N OPYrue KynbTypbl PACTEHWIA,
XWUBOTHbIX);

- NNaHnpoBaTb 1 NPOBOONTb Hay‘-IHO-VICCﬂeJJ,OBaTeﬂbCKVIVI 9KCMEPUMEHT;

- CMNONb30BaTb BroxmmMmnyeckme un donsvonormnyeckne MetToabl Ans nccnenosaHus paCTeHVIVI n
XNMBOTHbIX HA Pa3HbIX YPOBHAX OpraHn3auunn;

- NCMOJIb30BaATb KOMMbIOTEPHbIE NPOrpamMmmbl Ons CTaTUCTUYECKOMN O6pa6OTKI/I n npencraBneHns
nony4yeHHbIX OaHHbIX B BUOe T86ﬂI/ILI,, FpanVIKOB, OunarpamMmm mn T1.40.;

- paboTaTtb C Hay4yHOW 1 y4ebHO-METOANYECKON NNTEPATYPOiA, B TOM YACNE HA aHININIACKOM SA3bIKE;
- NOArOTOBWTb HAy4HbI OTYET O NpoaenaHHon paboTe.
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DOMNOJIHUTb OCTAJIbHBIM ABTOPAM

3. DONIXEH BnafeThb:
1. HaBblkaMmn paboTbl B Pr3MKO-XMMUYECKOI nabopaTtopuu;
2. MeTonamu aHanuaa yrnesonoB, MMnuaoB, 6ENKOB, HYKNEMHOBBLIX KUCNOT U (DEPMEHTOB;

3. MeTogamm 06paboTkm, aHanM3a u CMHTe3a pPe3ynbTaToB MNoMeBbIX M NabopaTopHbIX
nccnenoBaHui;

4. MeTogamMu aHanusa roOpMOHOB N MEONATOPOB,
5 HaBblkamu pa6OTbI C XMBOTHbIMU,
6 aHannsa CEHCOpPHbIX, BeretatuBHbIX CUCTEM Y HenoBeka.

DOMNOJIHUTb OCTAJIbHBIM ABTOPAM

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

1. MNprMeHsTb MeToabl OM3NONOro-6MOXMMNYECcKoro aHannaa B nabopaTopHbIX U NONEBbIX
NCCNenoBaHUSIX ANsi pelweHnst oyHaaMeHTaNbHbIX U NPUKNAAHbIX 3a4a4 COBPEMEHHOIO
pacTeHNeBOACTBA C MCMNONb30BaHWEM COBPEMEHHOTO 060PYAOBAHNS 1 HOBEMLWMX LOCTUXEHNI
MOMEeKynsipHoM 6uonoruu.

2. AHann3npoBatb NONy4YeHHbIE B XO4€ 3KCNEPMMEHTanbHo paboTbl pe3ynbTaThbl.

2. npOBO,D,I/ITb ncecnenoBaHusa pactuTenbHOro Matepuana gnsd n3y4eHuns pasnmnyHbix
pr3nonorn4yeckmx rnpoLLeccos.

3. MNprMeHsTb COBPEMEHHbIE KOMMbIOTEPHbIE TEXHONOMMM ANst cbopa, aHannsa, AEMOHCTPALMUN 1
XpaHeHns Noy4eHHOM MHdbopMaLK.

4. CocTaBnaTb NPOEKTbI M OTYETHI MO NPoAeNnaHHoM y4ebHo(Hay4yHo)-uccnenoBaTenbckom pabore.

DOMNOJIHUTb OCTAJIbHbIM ABTOPAM

4. CTpyKkTypa 1 cogepxaHvue AUCLUNMUHBI MOAyns
Obwas Tpy[0EMKOCTb AUCLIMINIIMHBI COCTaBNAET 4 3a4eTHbIX(ble) eanHnL(bl) 144 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS AUCUUNANHBIL: 3a4€ET C OLIEHKOWN B 7 CEMECTpE.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HUX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANsl OOMNycKa K 3a4eTy
28 6annos.

86 6annos n bonee - "oTANYHO" (OTN.);
71-85 6annos - "xopowo" (xop.);
55-70 6annos - "ynoBneTBOpUTENBHO" (YA0B.);
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54 6anna n MeHee - "Hey1OBNETBOPUTENbHO" (Hey..).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHou paboTbl No gucuunamHe/ MOAynto
TemaTtnyecknn nnaH gUcCUMUNIUHbI/MOAYNS

Buabl n yachbl
ayauTopHOM paborThbl,

Paspnen
Hepens NX TPYA0EeMKOCTb Tekywme hopMbl
N .D.Mlc\:nl.:.)v:;,r’l_lv;l‘nbl/ CemMecTpl.ovectpa (B 4acax) KOHTponst
neKu““I'IpaKmqecmenaﬁoparopuble
3aHATUS pa6oTbl

Tema 1. Obwue
npasuna u pexmm
paboTbl B
JON3NKO-XMMNYECKOW
1.{nabopaTopum. 7 1 0 0 2
NMPOOOJTXNTb
COIMNACHO
MPODUNIIO
MPAKTUKYMA

Tema 2.
Buoxunmmnyeckunii aHannsa
YrneBsonOB pacTeHUN.
ObpalueHre ¢
nabopatopHbIMU
XWBOTHbIMWU. HaBbIkn
00e30BMXUBAHNS U
HapKo3a XMBOTHbIX.
2.|KayecTBeHHbIV 1 7 1-6 0 0 22
KONMNYECTBEHHbIN
aHann3 ropMoHOB U
MeOnaTopoB B TKAHAX
XWBOTHbIX.
MPOOOJIXNTb
COI'MACHO
MPODUNIO
MPAKTUKYMA

Tema 3. NonyyeHue,
KONM4YEeCTBEHHOE
onpeneneHne n aHanu3
XWUPHbBIX Macen u opyrux
nunnpos. Metogpbl
3.[uccnenosanns 7 7-9 | 0 0 12 Pecpepar
9HIOOKPUHHON CUCTEMBI.
MPOLOOJTXNTb
COINMACHO
MPODUIO
MPAKTUKYMA

YCTHbI onpoc

Pedpepar

KETPOHHBH
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Buabl 1 yachbl
Pasgen ayauTopHOM paborThbl,
N[ o (CowectpiouCt, e vaca " onpons
MpakTnyeckmelllaboparopHbie
Jlekuum 3aHATUA pa601b|

Tema 4. benku n

doepMeHTbl pacTeHUiA.

MeToabl uccnenoBaHus

BeretaTuBHbIX
4.|cpyHKLM. 7 |10-18| 0 0 36 Pecpepar

MPOLOOITXNTb

COINMACHO

MPODUIIO

MPAKTUKYMA

3avet C

Tema . Itoroeas g
* |dopma KoHTpons / 0 0 0 OLIEHKOW

Ntoro 0 0 72

4.2 CopepxaHue OUCLUMNIMUHbBI

Tema 1. O6wme NpaBuna n pexum pabotbl B U3MKO-XMMUYECKomn naboparopumm.
NMPOOONTIKUTb COIMNIACHO NMPO®UNTO MPAKTUKYMA

naboparopHas pabora (2 4aca(oB)):

1. TexHnka 6e30onacHoOCTM Npu paboTe ¢ XMMUYecKMMK peareHTamn. TexHuka nabopatopHbIx paborT.
ObopynosaHue nabopatopun. O peakTBax 1 obpalleHn ¢ HUMKU. XMMUYECKMEe METOAbl O4NCTKM
nocynbl. OnekTpoHarpesatenbHble Nprnbopsbl. 2. PactBopbl. Cnocobbl BipaXXeHnst KOHLEHTpaLmm
pacTBopoB. PacyeTt KOHUEHTpaLUmMii 1 NpuroToBneHne pacTeopos. MpurotoeneHne bydoepHbIx
pacTBOPOB.

Tema 2. Buoxummyeckumn aHanus yrnesonoB pacteHun. O6palueHue ¢ nabopaTtopHbIMU
XMBOTHbIMU. HaBblk1M 06e30BUXUBaHUSA N HapKO3a XMUBOTHbIX. KauecTBEHHbIN U
KONn4yecTBeHHbIW aHannM3 ropMoHOB U MeAnaTopoB B TKaHAX XUBOTHbIX. MPOOOJ1IXKUTb
COIMMACHO NMPO®PUNIO NPAKTUKYMA

naboparopHas pabora (22 yaca(oB)):

OnpepneneHne peayumpyowmx caxapos no beptpaHy. KonnyecteeHHoe onpeneneHne rpynnoBoro
cocTaBa yrneBoHOro KoMnnekca B pacTutenbHoM matepuane. OnpeneneHve Kpaxmana METO0M
KMCNOTHOr0 rmaponn3a u nonsipuMeTpruyeckuM MeToaoM. BoloeneHne KneTo4HoM CTeHKN 1 ee
dopakumoHmpoBaHue. KonmyecTBeHHbI aHanm3 nekTUHOBbLIX BEWECTB 1 reMUUEeNionos
CNeKTPooTOMETPMYECKUM MeTOAOM. MeToabl onpeneneHnsl FOpPMOHOB 1 MeANaTopoB B HEPBHO
TKaHWU. Ka4ecTBEHHbI 1 KONMYECTBEHHbI aHaNn3 aueTunxonmnHa, katexonammHos. AHanns
aKTMBHOCTM aUeTUNXONUMHACTepasbl.

Tema 3. NonyyeHune, KoNUYeCcTBEHHOE onpeaeneHne U aHanu3 XUPHbIX Macen u apyrux
nunupos. MeToabl uccnenoBaHNs 3HAOKPUHHOM cuctembl. MPOOOJIXKUTb COMNMACHO
MPOD®UNIO NMPAKTUKYMA

naboparopHas pabora (12 yaca(oB)):

OnpegneneHne Cblporo Xupa B CEMeHax Nno Macce uasneyeHHoro xupa. OnpeaeneHune
OKUCTINTENBbHBIX NU3MEHEHMIA XXNPOB HA OCHOBE NepekucHoro Yncna. OnpeneneHne cTeneHm
HenpenenbHOCTU U HEHACLIWEHHOCTU KUCNOT, BXOASALWMX B COCTAB XMpa, C NOMOLbIO MOAHOro
yucna. OnpepneneHne cBOOOAHBIX N CBS3aHHbIX XMPHbIX KUCAOT MNyTEM HEATpann3aumm Ha OCHOBE
ymcna ombineHns. OnpeneneHne XNUpPHbIX KUCIOT C MOMOLLbIO KUCNIOTHOMO Yncna. TOHKOConHas
xpomaTtorpadgoust nunnoos. OnpeneneHne BAUSHNS TOPMOHOB NOLXENYA04YHON Xenesbl Ha
MeTabonnam XnBoTHOro. Perynauusi yrnesogHoro obmeHa. Ponb runodpunsa B perynsuum
AUrMEHTaUNN XUBOTHbIX.

Tema 4. benku n chepmeHTbl pacteHun. Metoabl nCcCnenoBaHUA BereTatTMBHbIX (OyHKLUNA.
NMPOOOJIKUTb COIMNIACHO NMPO®UTIO MPAKTUKYMA
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naboparopHas pabora (36 yaca(oB)):

MeTonbl onpefeneHunst KoHUEeHTpaumm 6enkoB: onpeaneneHne KoHUeHTpauuy 6enka ¢ noMoLLblo
HVLMHXOHUHOBOW KCnoThl, MeTon Jloypu, MeTon Bpaadopa, cnekTpooToMeTpnYeckuii MetToq
onpeneneHnst KoHUeHTpaumm 6enkoB, HUHIMAPUHOBLIA METOA U T.4. AHTUOKCUAAHTHbIE (OePMEHTDI
pacTeHuii. OnpeneneHne akTMBHOCTM KaTanasbl Y 3TMONNPOBaHHbIX NpopocTkoB. OnpenenexHne
aKTUBHOCTM ackopbaTnepokcnaasbl B BblpalleHHbIX MPU MOHUXEHHbBIX TeMnepaTtypax npopocTkax
031MOiA NweHuubl. OnpeneneHne akTMBHOCTY CynepoKCMAANCMYTa3bl Y PacTEHWIA MNLEeHNLbI,
BblpaLlEHHbIX Ha cpefie C TsXenbiMu MeTannamu. PepMeHTbl, perynupyrowmne obMeH BeLLECTB.
OnpeneneHve akTMBHOCTY NPOTEONUTUYECKNX (PEPMEHTOB B MPopocTkax 3nakos. OnpenenexHve
aKTUBHOCTM aMUONNTMHECKMX (DEPMEHTOB B NPOPOCTKAX 3/1aKoBbiX. 06paboTaHHbIX
rnb66epnnmHonofobHbIMU AnTepneHamMun. BnusiHne canumnoBoi KUCNOTbl HA aKTUBHOCTb WENOYHOM
chocdhatasbl KOPHEN NPOPOCTKOB 03VMMOA NiueHNLbl. CpaBHEHWE cofepXaHus ypeasbl B Myke
6060BbIX 1 3EPHOBbIX KYNbTYP.

4.3 CTpyKTypa 1 copepXxaHume caMoCTOSATe/IbHOM paboTbl AUCLMUMIUHBI (MOLYNSA)

Buabi
- DopMbl KOHTPONS
Paspen Hepens | camocTosiTenbHon [TpyAoeMKOCTb "
N AducumnnuHel C:e""echcemeCTpa paborthbl (B yacax) camocmﬁmenbuou
CTYQ.EHTOB padorel
Tema 1. Obwume
npasuna n pexmm
paboTbl B
PU3NKO-XUMNYECKOW n
oArotoBka K o
1.;;1?3600'%&3%%”_% 7 1 YCTHOMy OMPOCY 8 YCTHbI ONpocC
COINACHO
MPODUNIO
MPAKTUKYMA
Tema 2.

Brnoxumnyecknin aHann3a
yrneso40B pacTeHUNn.
ObpalueHure ¢
nabopatopHbIMU
XUBOTHbIMW. HaBbIkK
00e30BMXMBAHUS 1
HapKO3a XMBOTHbIX.
2.|KayecTBeHHbIN 1 7 1-6
KONNYEeCTBEHHbIN pecpepaty
aHann3 ropMoHOB "
MeOnaTopOoB B TKAHSX
XUBOTHbIX.
MNPOOOITXNTb
COI'MACHO
MPODUIIO
NMPAKTUKYMA

Tema 3. lNonyyeHne,
KONMYecTBEHHOE
onpeneneHne n aHanus
XUPHbIX Macen n gpyrux
nunngos. Metoabl
3.luccnepoBaHus 7 7-9
SHOOKPUHHOW CUCTEMBI. pecpepary
MPOLOONXNTb
COI'MACHO
MPODGUITIO
MPAKTUKYMA

noaroToBka K 20 pecpepaT

noaroToBka K 20 pedpepart
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Buasi N DopMbl KOHTPONS
Paspen Henens | camoctositenbHom [T OEMKOCTb| z
N ,D,wcuwﬁnuubl CeNIecTIC’cem'(:e"cha paboTbl Io)(,gtlacax) caMO%Ta%’gfb':b"o"
CTYLEHTOB
Tema 4. benkn n
doepMeHTbl pacTeHUN.
MeTonobl nccnenoBaHus
4 ?;;E;S;M,BHHX v 10-18 rnoaroToBka K o4 b
. n. - egoepart
NPOLOMXUTb pecpepaty Petpep
COI'MACHO
MPODUIIIO
NMPAKTUKYMA
NToro 72

5. O6bpasoBarenbHble TEXHONOrMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

NabopaTopHble 3aHATUS HOCSAT NCCNENOBATENBCKNIA XapakTep B COYETAHUN C BHEAYAUTOPHOW
paboToi C Uenbio POPMMPOBAHUS N PA3BUTUS NPOGECCUOHANBHBIX HABLIKOB 00y4YatoLWmXCs.

NabopaTopHble paboTbl 0POPMAAIOTCS CTyAEeHTaMn B OTAENbHOM TeTpaaun No cnenyowemy nnaHy:
1. Jata n Homep nabopaTopHON Nnn NpakTNYecKon paboTol.

2. Tema.

3. Llenb.

4. Xon paboTbl (KpaTKoe onvcaHue aTanoB BbiNONHEHUS PaboTbl U MHCTPYKLMS UCMbITYEMOMY).

5. IlaHHble, Nony4YeHHble B X04e NPOBEOEHMS UCCNeN0oBaHMs, NPeacTaBeHHbIe B Buae Tabnuu,
rpadonkos.

6. BoiBOObI.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLEro KOHTPOJS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-meToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. O6wme NpaBuna n pexum pabotbl B U3NMKO-XMMUYECKomn naboparopumm.
NMPOOONTIKHUTb COIMNIACHO NMPO®UNTO MPAKTUKYMA

yCTHbIVI ornpoc , npnMepHbie BOMNPOCHI:

PeweHune 3apnay ¢ HaxoXaeHWeM KOHUEHTpaumin pacteopoB. Onpoc: 4To Takoe pacteop? MNpasuna
NPUroTOBNEHNS PAcTBOPOB. Bnabl nabopaTopHbIX BECOB MPUMEHSIEMblE B XUMUK 1 conauke MNMpasuna
paboTbl ¢ Becamu. Cnocobbl pacyeTta KoHUeHTpauuii. Mpasuna paboTbl ¢ KACNOTAMK U WENoYaMu.
MpaBwna paboTbl ¢ 6uonormyecknmmn obbekTamu. Mpasuna paboTbl ¢ aNEKTPUYECKMU Nprbopamu.
Mpasuna paboTbl C MUKPOCKOMaMMW.

Tema 2. Buoxummyeckum aHanus yrneesonoB pacteHun. ObpalueHue ¢ nabopaTtopHbIMU
XMBOTHbIMU. HaBblk1M 06e30BUXUBaHUSA N HapKO3a XMUBOTHbIX. KauecTBEHHbIN U
KONn4yecTBeHHbIW aHanM3 ropMoHOB U MeAnaTopoB B TKaHAX XUBOTHbIX. MPOOOJ1IXKUTb
COIMNMACHO NMPO®PUNIO NPAKTUKYMA

pedoepart , NPUMEpPHbIE TEMbI:

Yrnesogbl. MeToapl BolaeneHus n naeHtudomkauum. Xpomartorpadguyeckune metoabl. Knaccudprkaums
1 obnacTn NnpuMeHeHusi. TOHKOCNOMHas xpomaTorpadus. BblcokoaghdhekTMBHASA XUOKOCTHAS
xpomatorpagus. bBuoxummnyeckue, onTmyeckme 1 xpomatorpadomyeckre MeToabl onpeneneHns
MeamaTopoB. buoxummnyeckune, onTuHeckme N xpomaTtorpadomyeckme MeToapl onpeaeneHns
FOPMOHOB.

Tema 3. lNonyyeHune, KoNUYeCcTBEHHOE onpeaeneHne U aHanu3 XUPHbIX Macen u apyrux
nunupos. MeToabl nccnenoBaHNs 3HAOKPUHHOM cuctembl. MPOOOJIXKUTb COMMACHO
MPOD®UNIO NMPAKTUKYMA

pedepart , NpUMEpPHbIE TEMbI:
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MeTonbl 9KCTpakuumn, pasneneHns, AeHTUgMKaUnmm n KoNnm4ecTBeHHOro aHannaa nunnagos. BOXX u
[MKX. Ontuyeckne Metoabl onpefeneHms XnpopacTtBoOpUMbIX BUTAMUHOB.

Tema 4. benku n cpepmeHTbl pacteHun. Metoabl UCcCnenoBaHUA BereTaTMBHbIX (OyHKLUNA.
NMPOOOJIKUTb COIMN1ACHO NMPO®UJTO MPAKTUKYMA

pegoepart , NpUMEepHbIE TEMBbI:

OnpeneneHme aMMHOKMCNOT B BMONOrn4eckmnx obbekTax. SneKTpoxmmmquKme n ontun4yeckune
MeToabl nccnenoBaHmMA 6enkoB

UtoroBas chopmMa KOHTponsi
3a4eT C OLEeHKoN (B 7 ceMecTpe)

[MprMepHble BONPOCHI K 3a4€Ty C OLEHKON:

Bonpochbl Kk 3k3ameHy.

1. CoBpeMeHHble NoaxXoabl K KONMYECTBEHHOW OLEHKEe pacTUTENbHbIX 6ENKOB.
2. KonnyecTtBeHHas oLeHKa HN3KOMONEKYNSPHbIX METAO0NNTOB PACTEHWIA.

3. MeToabl OLEHKN 3KCNPECCHn reHOB pacTEeHWUIA.

4. dnekTpodhopeTnyeckoe pasneneHue npenapata PHK.

5. OnekTpochopeTnyeckoe pasaeneHve 6enkoB, OBYMEPHbIA aNekTpodopes kKak Noaxon K 1x
naoeHTndounkaunn.

6. OueHKN hepMEHTATMBHOM aKTMBHOCTM BENIKOB NOCE UX NEKTPOGOPETNYECKOrO Pa3aeneHms.

7. NpyHUKUNbI pasgeneHns BelwecTsa NPy ra3oXnaKkoCcTHON 1 BbICOKOIHEKTUBHON XU OKOCTHOWN
Xpomarorpadun.

8. CoBpeMeHHble Npubopbl C BLICOKUM paspelieHneM. KoMnboTepPHbIE NPOrpamMmbl Ans
NOEHTUPUKALMN XMMUYECKUX COEANHEHNIA.

9. BbisiBNeHWe rpagneHToB rOPMOHOB B TKAHSX PACTEHUA N UX PONU B TPOMUYECKUX peakLumsX,
doopMMpoBaHMK NPMMOPANEB OOKOBLIX KOPHEW 1 NMCTLEB, PErYNSLUNN OENEHNS U
avgogoepeHLmaunn B anekcax noberos v KOpPHeN.

10. OKCTpaKUMOHHOE pasaeneHne cBOBOOHbIX 1 CBA3aHHbLIX TOPMOHOB 1 cnocobbl 0CBOOOX AEHUS
FOPMOHOB M3 KOHBIOraToB (XMMUYECKMIA N (DEPMEHTATUBHbIV TMAPONNS).

11. Xpomatorpacpunyeckoe pasneneHme MMMyHOPEeaKTMBHbIX METAB0NNTOB LIMTOKMHUHOB.

12. Vicnonb3oBaHne UMMyHoaHanm3a ass OLeHKN pepMEHTATUBHOM aKTUBHOCTU
LUMTOKMHUHOKCMAA3bI

13. BoigeneHme PHK 13 TkaHen pactenuia, npobnema oumctku npenapara ot npumecei OHK.

14. MonnmepasHas Lmknmyeckas peakums ¢ obpartHoi TpaHckpunumeid (OT-MLUP) kak meTon
amnnndpukauunmn cneundoudeckoro cparmenta PHK.

15. OnekTpodhopeTnyeckoe pasneneHune npenapata PHK, ncnonb3osaHne rubpunaonornyeckom
Npobbl ANs BbISABNEHUS CNELNUYECKUX NOCNeN0BaTENBHOCTEN.

16. Cnocobbl HopManM3auny KONNYECTBEHHbIX PE3YNbTAaTOB OLIEHKM YPOBHS TPAHCKPUMNTOB.

17. OnekTpodhopeTnyeckoe pasneneHne 6enkoB, 4BYMEPHbIV 3NeKTPOtopes Kak Noaxom, K nx
noeHTudurkaumn.

18. OueHKM hepMeHTaTMBHOM aKTMBHOCTM BENKOB NOCe UX 9NeKTPOGOPETNYECKOrO Pa3aeneHus.

19. Vicnonb3oBaHune cneunguYecknx aHTUTeN Ans KONMYeCTBEHHON OLEeHKM 6enkoB
(anekTpogopeTNYecKmnin nepeHoc 6enkos, MIMMYHOBNIOTUHT).

20. Xpomarorpadouyeckoe pasgeneHue B CO4eTaHnn C MacC-CnekTPoOMETPUYECKOn aeTekumnen kak
cnocob naeHTnguKaumm MetabonmToB pacTeHWA.

21. MNpuvHumMnbl pasgeneHns BewwecTa npy ra3oXuakoCTHOM M BbICOKOXMEKTUBHON XNAKOCTHON
Xpomartorpadun.

22. CoBpeMeHHble Nprbopb! C BbICOKMM Pa3pELLEHNEM.
23. KomnbloTepHble nporpammbl Ang naeHTMgukaumm XMMmn4eckmnx coeAMHeHN.

KETPOHHBH
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7.1. OcHOBHas nuTteparypa:

AHanna 3arpsasHsaWmX BEWeCTB U nabopatopHoe Aeno [TeKCT : ANeKTPOHHbIA pecypc] : NpakTukym /
"oc. obpasosar. yupexaeHue Bbicw. 1 npod. obpasosaHus 'KasaH. roc. yH-1', dak. reorpacomm n
akonorum ; [cocT.: K.X.H. [. P. Baneesa, k.x.H. O. . lkoBnesa, 8.x.H., npod. B. 3. Jlatbinosa] .?
OnekTpoHHbIe aaHHble (1 cparin: 0,37 M6) .? (KasaHb : KasaHckuii coenepanbHblil yHUBEPCUTET,
2014) .? 3arn. c akpaHa .? Pexum goctyna: OTKpbITbIN.

Mwukpobuonorus n ummyHonorus. MNpakTnkym [DnekTpoHHbIA pecypc] : y4eb. nocobue / P. T.
Mannanosa - M. : TSOTAP-Menouna, 2013. -
http://www.studmedlib.ru/book/ISBN9785970427507.html

7.2. lononHutTenbHasa nureparypa:

raBpuneHko B.®., Xuranosa T.B. bonbLlwoit npakTukyM no gpotocmnHTesy: Yueb. nocobre ans
CTyLEeHTOB BY30B no HanpasneHuto 510600 'Bruonorus’ n cneumanbsHoctsam 011600 'buonorus’,
012000 'dusmonorng’.?M.: Academia, 2003.7252 ¢ (7 ak3 B HB).

LLlepbakos B.I"., JlobaHos B.I"., MpyaHukosa T.H., ®enoposa C.A. broxmmms pactutenbHoro
cbipbs.? M.: Konoc, 1999.7376 c. (1 ak3. B HB)

KpacunbHukosa J1.A.,AskceHTbeBa O.A., Xmypko KO.A., CagosHuy4eHko O.A. Buoxnmus
pacTteHuin.?PoctoB-Ha-IloHy; XapbkoB: deHukc: TopcuHr, 2004.7224 c.

KyaHeuos B.B., OImutpuesa I".A. ®uanonorns pacteHuii: yiebHUK ons cTyaeHToB By30B. M.: BbicLu.
wk., 2005.- 735 c. (45 k3. B HB).

Meneenes C.C. dusnonorus pactenuit. Cl6.: N3n-so C.-Metepb. yH-Ta, 2004., 334 c. (163 3k3. B
HB).

®dusnonorug pactennin / [H. O. AnexvHa, tO. B. banHokuH, B. ®. NaBpuneHko n gp.]; nog pen. W. I1.
Epmakosa. M.: Akagemus, 2005., 634 cn. (90 ak3. B HB).

Mukpobuonorus. Hactb 1. MNpokaproTnyeckas knetka [OnekTpoHHbI pecypc] : yuebHoe nocobue /
H.[". KypaHoea, I'.A. Kynatanse. - M. : [pomertei, 2013. -
http://www.studmedlib.ru/book/ISBN9785704224594.html

Mwukpobuonorus. Yactb 2. Metabonmam npokapuoT [OnekTpoHHbIin pecypc] / KypaHosa H.I™. - M. :
Mpomerten, 2017. - http://www.studmedlib.ru/book/ISBN9785906879110.html

7.3. UHTepHeT-pecypcChbl:
XypHan ?duaunonorng pacteHnin? - http://www.rusplant.ru/

MpakTukym nNo 6MoXmMMmMm pacTeHui -
http://mirknig.com/2010/10/25/praktikum-po-biohimii-rasteniy.html

[MpakTrKym No om3nonorum pactTeHum -
http://www.razym.ru/naukaobraz/disciplini/biologiya/142295-tretyakov-nn-i-dr-praktikum-po-fiziologii-rasten

dunsronornyeckre n bUoOXMMNYecKne MeToabl aHannaa pacteHuii: MpakTukym -
http://window.edu.ru/resource/516/22516

duamonorng pacteHnin - OHnarH-sHumknoneans - http://www.fizrast.ru

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNAUHbI(MOAYNS)

OcBoeHne gucumnauHbl "CneunpakTukyM" npegnonaraet MCNONb30BaHWe cnegyowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:

PernctpaunoHHbIn HoMep ;;?{I;TEPPCSH’{T%%
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cTapwwia npenogasarens, K.H. flkosnesa O.B.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTeYHol cucteme " brubnuoPoccurka", 4OCTYN K KOTOPOW NpenocTaBneH
ctyneHTam. B 9bC " bubnunoPoccuka " npeacTaBneHbl KONNEKLUMN akTyanbHON Hay4HOM 1 y4ebHOo
nuTepaTtypbl N0 ryMaHMTapHbIM HayKaMm, BKtovatowme B cebst nybnmkaumm BenyLmx POCCURCKNX
N30aTenbCTB ryMaHUTapHOW nuTepaTypbl, U3AaHUS Ha aHTIMACKOM S3blKe BeOyLWmX aMepuKaHCKnx u
€BPONeNCcKMX N30atenbCTs, a TakxXe peakme U ManoTMpaxHble N3naHnsa pOCCUACKUX PerMoHanbHbIX
By30B. 9bC "BbubnnoPoccurka" obecneynBaeT WMPOKMiA 3aKOHHbI AOCTYN K HEO6X0AMMbIM ANst
obpazoBaTe/ibHOro npoLecca N3naHnsM ¢ UCMONb30BAHNEM MHHOBALMOHHBIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TpeboBaHNSAM henepanbHbIX FoCynapCTBEHHbIX 06pasoBaTebHbIX CTaHAapPTOB
Bbiclero npodpeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNAUHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHEeNWmnxX POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, nNpenogasartenei Beayumx By30B CTpaHbl, BbICOKOKBANMMULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMAaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3gaHms n n3naHus,
BbiNyckaeMble nsgatenbcrsamm By30B. B HacToswee Bpems 965C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMAM hefepanbHbIX roCyAapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ANCLUMMNINHBI UIMEETCS B HAMYUN B
3NEKTPOHHO-6MbNMoTEYHON cucTeMe MapatenbcTtea "MlaHb" , AOCTYMN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbcta "/laHb" BKOYaeT B cebs aNeKTPOHHbIE BEPCUMUN KHUI U3AaTeNbCTBa
"IlaHb" 1 Opyrux Beaywmux n3natenbcTB y4ebHom nuTepaTtypbl, a TakXXe 9NeKTPOHHbIE BepCUmn
Nepruoanyecknx N3aaHnim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
NapatenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmsam no MakCManbHOMY KONMMYECTBY NPOoUbHbLIX HanpasneHui ¢
cobntoeHneM BCex aBTOPCKUX M CMEXHbIX Npas.

Y4yebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6MbnMnoTeyHol cucteme "KoHcynbTaHT cTyaeHTa" , LOCTYN K KOTOPOW NpeaocTaBneH
CTyaeHTaM. OnekTpoHHas bubnnoteyHas cuctema "KoHcynbTaHT cTyaeHTa" npenoctasnser
MONTHOTEKCTOBbIN AOCTYN K COBPEMEHHON y4eOHOI NMTepaTtype No OCHOBHLIM ANCLUNINHAM,
N3y4aemMbiM B MEOULNHCKMX By3ax (MpencTasneHbl U3fgaHns Kak YACTo MeguUUHCKOro npodouns, Tak
N NO €CTECTBEHHbIM, TOYHbIM 1 06WeCTBEHHbIM HaykaM). SBC npenocTaBnseT By3y Hanbonee nomnHbie
KOMMNEKTbl HEOBX0AMMO NNTEPATYpPbl B COOTBETCTBUN C TPEOOBAHMSMU rOCYLAPCTBEHHbIX
obpasoBaTebHbIX CTAHAAPTOB C COONOAEHNEM AaBTOPCKMX M CMEXHbIX NPaB.

MNepeHocHoe MynbTuMeaunintHoe obopyaoBaHne, HOyTOyK, cneunanm3mpoBaHHasa nabopatopus,
obopynoBaHHas knMmakamepamm 4n4 BblpallMBaHNS pacTeHni, CnekTpogOTOMETPOM,
aHaNUTUYECKMMIN N TEXHUYECKMMI Becamn, pH-MeTpoM, BOASHbIMK BaHSIMK, CUCTEMOW ONs
anekTpodpopesa, BOXX, ueHTpudpyramm, Habopom peakTMBOB 1 XMMUYECKOWN NOCYy bl U T.4.

DOMNOJIHUTb OCTAJIbHbIM ABTOPAM

Mporpamma cocTtasneHa B cootBeTcTBuM ¢ TpebosaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHnto 06.03.01 "Bruonorna” n npodunito NOAroTOBKN He NPeayCMOTPEHO .
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Mporpamma aucumnnuHbl "CneunpakTukym"; 06.03.01 bronorus; LoueHT, K.H. 3ab60TuH SA.W. | cTapmin Hay4HbIn COTPYOHWK, K.H. MalikoBa
E.B. , onpekTop ueHTpa Hesmepxuukas tO.10. , noueHT, K.H. (noueHT) XammoynamHa P.I". | goueHT, k.H. (BoueHT) Skosnesa IM.10. ,

cTapwwuii npenoaaearensb, K.H. Slkoenesa O.B.

ABTOpP(bI):

XamunaoynnuHa P.I".

Axkosnesa O.B.

Akosnesa I'.10.

Hesmepxwuukas HO.1O.

3aboTtuH A.U.

Maiikosa E.B.

n n 201 .

PeueH3eHT(bl):
Cabupos P.M.

nbuHckasa O.H.
Tumocpeesa O.A.
Cutounkosa ..

YepHos B.M.

Knamosa P.I".
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