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1. lean v 3224 TUCHUILIHHBI

1.1. Heasb AuCOMILUIMHBI — GOPMUPOBAHKE TIPEIICTABICHUA O COBPEMEHHBIX MPOOIeMax
ouonoruu (MopdoreHes in vitro, MUKpOKJIOHATFHOE Pa3MHOXCHHE W 03JI0POBIICHUE PACTCHUH,
KIIOHHPOBAHHE JKUBOTHBIX, IPUMEHCHHE HAHOTEXHOJOTUN B OMOJOTHH W MEIUITMHE U JIPYTHE),
MPUMEHEHNE MOMyYEeHHBIX 3HAaHUI 1 HaBBIKOB B PELICHUH MPOPECCUOHANBHBIX 3a/1a4.

1.2. Buabl 1 3a1a4u npo¢eCcCHOHAIBbHOM JAeSITeJIbHOCTH 0 TUCIHUTIIHHE:
Hayuno-uccnenoBarenbekast JesITeIbHOCT B 007aCTH OMOTOTHYECKUX HAYK:
- UCCJIEIOBAHUE KMBOM MIPUPOJIBI U €€ 3aKOHOMEPHOCTEN;
- UCTIONIb30BaHUE OMOJIOTMYECKHX CHCTEM - B XO3SHCTBEHHBIX M MEAMLIMHCKUX IEIsX,
9KOTEXHOJIOTHSIX, OXPaHEe U PallMOHAILHOM HUCIIOJIb30BAHUU MTPUPOIHBIX PECYPCOB;
- Hay4YHO-HCCIIeI0BaTeIbCKast AETEIbHOCTh B 00JaCTH OMOIOTHYECKUX HaYK;
[IpenogaBatenbckas e TENBHOCTh B 001aCTH OMONIOTHYECKUX HAYK:
- TpUOOpeTeHHE MPAKTUYECKOIO OINbITa IeNarornyeckoidl paboThl B BBICHIEM Y4eOHOM
3aBEJICHUHU.

1.3. B pesyabTare O0CBOEHUSI AUCHMIUIMHBI Yy OOYYAKOIIMXCH JOJKHBI ObITh
copMupoBaHbI ceAyONIHE KOMIIETEHINH:
Kox u HaumeHoOBaHUe Iliianupyemble pe3yabTaThbl 00y4eHUs 10
komunereHnuu ®I'OC BO JUCIHILINHE, HE00XO0AUMBIE J1JIsI
¢opMupoBaHUsI KOMIIETEHHH

I[IK-1 CnocoOHOCTP  TPHUMEHSTH | 3HAET M MOHUMAET:

3HAHUA o W3y4aeMbIM | - OCHOBHBIE HamlpaBJ€HUSI B COBPEMEHHOM
TUCITUTLIAHAM, METOJIMYECKUE | DKOJIOTUU B YCIIOBUSIX YCTOWYMBOTO Pa3BUTHUS B
OCHOBBI BBITIOJIHEHHUS TIOJICBBIX M | TNI00ambHOM W pernoHambHOM acnekte Kox 31
1a00paTOPHBIX skonorugeckux | (ITIK-1)

MCCIIEIOBAHUM, HCIIOJIb30BaTh | YMeeT (CIoco0eH MpoeMOHCTPUPOBATD):
COBPEMEHHYIO anmaparypy U | - JI0Ka3aTeIbHO OOCYXJaTh TEOPETUYECKHE U
BBIUMCIIUTENbHBIC KOMIUIEKCBI, | IPAKTHYCCKHE poOIIeMbI COBPEMEHHOM
BBIOMpATh M MPUMEHSTH aJCKBATHBIC | DKOJIOIHH; KPUTHYECKH MepeolieHUBATh
MeTOJbl 00paboTKH M O(OPMIICHHS | HAKOIUICHHBIN OIBIT B YCIOBHSIX Pa3BUTHS HAYKU
pe3yJIbTaTOB OMOJIOTMYECKUX | ¥ TEXHHKH ©  TBOPYECKH  aHAIU3HPOBATH
HCCIIEOBaHUI BO3ZHUKAIOIINE HOBBIE TMpoOIeMbl B oOjactu

9KOJIOTUM; WCIOJIb30BaTh IOJMYYCHHBIC 3HAHMS
JUIsL pelIeHus: TpopecCUOHATIBHBIX U COLMATBHBIX
3aga4d Koa Y1 (IIK-1)

Baaneer:
- OCHOBHbBIMU INOHATUAMHAU u TCpMHUHAMU
COBPEMEHHOM 3KOJIOTHUH; 3HAHUSMHU 0

COBPEMEHHBIX METOJ]aX HCCIICOBAaHUS B 00JacTH
skoznoruu Kox B1 (ITK-1)
[MIK-2 CrmocoOHOCTh TUIaHUPOBaTh U | 3HAET M MOHHUMAET:
IPOBOJUTH MEPOMPHUATHUS TIO OIIEHKE | - METOIbl H TPUEMBI

IMPOBCACHUA IIO0JIEBBIX,

COCTOSHMSI M OXpaHe MPUPOIAHOU

na6opaTopHHx, KaMCpPaJIbHBIX U CTATUCTUYCCKUX

Cpenbl, OpPraHU30BBIBATh | UCCIEIOBAHUI B 00JACTH OMOJOTMH U HKOJIOTUU
meponpusatus 1o paumoHansHoMy | Koa 31 (ITK-2)
MPUPOAOIIOJIE30BAHHUIO, OLCHKEC M | YMeeT (COCO0EH NMPOJeMOHCTPUPOBATD):
BOCCTAHOBJICHHIO OuopecypcoB, | - NPUMEHSTH aJeKBATHbIE METOIBl M IPUCMBI
y4acTBOBaTh B pabOTe M0 U3YYEHUIO | IPOBEACHUS TMOJIEBBIX, 1a00paTOPHBIX,
u pEIICHUI0 r100aIbHbIX | KAMEPATIbHBIX U CTATUCTUYECKUX HCCIICIOBAHUIN B
9KOJIOTHYSCKUX npo6seM | obmactu 6uonoruu u 3xoioruu Koa Y1 (ITK-2)
COBPEMEHHOCTH Baageer:

- HaBbIKaMU MIPOBEJICHUS T0JIEBOIA,




1abopaTOpHOM, KaMepadbHONW M CTaTUCTHYECKOMN
paboTel B obmactu 6uonoruu u 3xonoruu Kox Bl
(I1IK-2)

1.4. CorsnacoBanue MeKIMCHUILIMHAPHBIX CBSI3ed JUCIMIUIMH, MPAKTUK, HAYYHBIX
HCCIIEN0BaHUN, 00ECIIEUNBAIOIINX OCBOECHNE KOMIIETEHIIHIA.

Jucuunnuna «CoBpeMeHHble NpoOjieMbl OWOJIOTMMY» JIOTHUECKH CBSi3aHAa C TaKUMH
JUCUUIIIMHAMU, TPAKTUKaMH, HAYYHBIMH HCCIIEIOBAHUSIMH, KaK:

[IK-1 — Dxonorusi, CoBpeMeHHasi YKOJIOTUS U TI00aTbHbBIE YKOJOTHUYECKUE MPOOJIEMBI,
Metoapl  (QU3MONOTMYECKHX  HcclenoBaHuM,  HayuyHo-MccienoBaTenbCKUl — ceMHHAp,
PernonanbpHble mpoOOJIEMbl OXPaHbl PACTUTENBHOIO U KUBOTHOTO Mupa, Pusnonoruyeckas
sKoJorusi, Meronbl 00paboTKH U 0hOPMIICHHUS PE3YIBTATOB OUOIIOTHYECKOTO UCCIIEIOBAHUS

[TIK-2 — Dxonorusi, CoBpeMeHHasi SKOJIOTUS U TI00aJbHbBIE YKOJOTHUYECKHE MPOOJIEMBI,
PernonanpHbie MPOOIEMBI OXpaHBl PACTUTENHHOTO W KUBOTHOTO Mupa, Dunonorumyeckas
sKoJorusi, MeToapl 00paboTKu 1 0hOopMIICHUS PE3YIbTATOB OMOJIOTMYECKOTO UCCIICIOBAHMS

2. Mecto nucuuminnel B cTpykrype OII acnupaHTypbl:

HucuurumHa «CoBpeMeHHbIe MpoOsieMbl OHOJOrMM» sBideTcs (PaKyJIbTaTUBHOM B
yueOHOM maHe OIl mno HampaBnenuto moarotroBku 06.06.01 buomornyeckue HayKH,
HaIpaBJIECHHOCTH (MPOGUITBL) — DKOIOTHS

Jucuummza «CoBpeMeHHbIE TPO0JIeMbl OMOJIOTUNY U3y4YaeTcs B 3 ceMecTpe.

3. O0béMm U coaepxxanre TUCUUIIMHBI
Ounas gopma oOyuenus: 2 3.e.
3aounas popma oOydeHus: 2 3.€.

Ounas ¢popma | 3aounas ¢popma
Bun yae6HO# paboThI o0y4yeHHS o0y4YeHHS
(Bcero yacon) (Bcero yacon)
O0mas TpyI0éMKOCTh JMCIUILTHHbI 72 72
Konmaxmmuas paboma (no yueonvim 3auamusim) 22 4
Jlexumu (JI) 10 4
[Tpaktuueckue (cemurapckue) 3ansatus (113) 12 -
JlaGopatopusie 3ansaTus (JI3) - -
Camocmosmenvrasn paboma (CP) 50 68
3auem

3.2. Cogepxanme Kypca:

No HazBanue Bun yaeOHoi paboThI, yac. DopMBI TEKYIIETO
TEMBbI paszzerna/TeMsl (ounast/3a04Hast) KOHTPOJIA
JI I13 JI3 CP
1. Tewma 1. [Ipeamer, nemu | 1/1 -/- -/- 2/2 YCTHBIH orpoc,
¥ 3a/1a49M Kypca TECTHPOBAaHUE
2. Tema 2. Mopdorenes in | 1/0 -/- -/- 6/6 YCTHBIH O11poc,
Vitro TECTUPOBAHUE
3. Tewma 3. 1/0 2/- -/- 6/8 YCTHBIH OTpoC,
MuUKpOKIIOHATIBHOE JOKJIadbl Ha
pPa3MHOKEHUE H CEeMHHapax,
03/I0pOBJICHUE TECTUPOBAHUE
pacTeHui
4. Tewma 4. KnionupoBanue 11 2/- -/- 8/10 YCTHBIH orpoc,
KHBOTHBIX JIOKJIA/IbI Ha




CEeMHHapax,

TECTUPOBAHUE

5. Tewma 5. 1/- 2/- -/- 6/8 YCTHBIH OTpocC,
PerynupoBanue JIOKJIA/IbI Ha
BOCIIPOM3BOICTBA CEeMHHapax,

CEJIbCKOX 035 UCTBEHHBIX TECTUPOBAHUE

KHBOTHBIX

6. Tema 6. [Ipumenenue 2/1 2/- -/- 8/12 YCTHBIH orpoc,
HAHOTEXHOJIOTHIA B JIOKJIa/IbI Ha
OHMOJIOTHH U MEIUIIHE CeMHUHapax,

TECTHUPOBAHUE

7. Tema 7. Ousnueckue 2/1 2/- -/- 8/12 YCTHBIH orpoc,
10J151 OMOJIOTHYECKUX JIOKJIA/IbI Ha
00BEKTOB CeMMHapax,

TECTHUPOBAHUE

8. Tema 8. Paguanuonnas 1/0 2/- -/- 6/10 YCTHBIH orpoc,
onodusuka OKJIaIbI Ha
CeMHUHapax,

TECTHUPOBAHUE

Tema 1. Ilpeamer, neu u 3aga4m Kypca

Jlexuusi. Beenenue. 3anaun u nmpoOieMbl COBPEMEHHBIX MpobieM 6uonoruu. OTKpbITUS
B obnactu 6uonoruu B 20 Beke. CoznaHue 10CTaTOYHOTO MPOJOBOILCTBEHHOIO MOTEHIIMANA ISt
pactymieil dyenoBedeckod monymsiuud. PabGoTel mo reHHOM uHkeHepuu. [lomyuenuwe wu
UCIIOJIb30BaHNUE TPAHCTEHHBIX pAacTEHUI, UBOTHBIX M MHUKPOOPTaHU3MOB. JloCTHKeHus
TpaHcrenesa. [Ipobimema OHONOTMM M TEHETHKHM pa3BUTUS OpraHu3Ma. V3ydeHue CIOXKHBIX
busmnonoro-reHeTnueckux (GyHKMi opranusma. Hanotexnomoruu. HekxoTtopoe ocmabneHue
MEXYPOBHEBBIX HCCIIEN0BaHNN. MeKHayuHble HHTErPALlMOHHBIE IIPOTPaMM.

IIpakTuyeckoe 3ansaTue. He npenycMoTpeHo.

3aaHus 1J151 CAMOCTOATEIbHON padoThI:

1. TIpopaboTka KOHCHEKTOB JIEKIIM M BOMPOCOB, BBIHECEHHBIX HAa CaMOCTOSTEIHLHOE
U3Y4EHHUE, C UCIIOJIb30BAaHUEM OCHOBHOM U JIOTIOJHUTEIBHON JIUTEPATYPHI.

2. HzydyeHue Hay4yHBIX pabOT MO TeMe€ M COAEpNKAHHUS TEOPETUUYECKHX BOMPOCOB,
U3JIaraéMbIX B UICTOYHUKAX.

Tema 2. Mopdorenes in vitro

Jleknmusi. Kamnycnas Ttkanb. IlaccupoBanme wiaM CyOKyJIbTHUBHPOBAHHE KaJTyCHOM
TKaHu. DOpMHpOBaHHE MEpPUCTEMATHUYECKUX oyaroB. MopdorenHsiii kamuryc. Pu3oreHHbIH
kamryc. OOpa3oBaHue coMatuyeckux 3MOpuonaoB. dakTopel, BIUAMONIKE HA MOPHOTeHe3 in
vitro. 'eneTnveckre MexaHu3MbI, 0OyclapnuBaronme i PepeHnpoBKy KIETOK B KyIbType.

IIpakTuyeckoe 3ansaTue. He npenycMotpeHo.

3agaHus 17151 CAMOCTOSITEILHON PadoThI

1. TIpopaboTka KOHCHEKTOB JIEKIIMH M BOMPOCOB, BBIHECEHHBIX HA CaMOCTOSTEIHLHOE
U3YYEHHUE, C UCIIOJIb30BAHUEM OCHOBHOM U JIOMIOJIHUTEIBHON JIUTEPATYPHI.

2. Hzydenue Hay4yHBIX pabOT MO TEeMe M COACpPNKAHHUS TEOPETUUYECKHX BOMPOCOB,
U3JIaraéMbIX B UICTOYHUKAX.

Tema 3. MUKPOK/IOHAIBbHOE PA3MHOKEHHE M 0310POBJICHHE PACTeHUH
Jleknms. IIpenmymiecTtBa MUKpPOKIOHAIBHOIO Pa3MHOXKCHMS IEpEN TPagULMOHHBIMH
croco0amMH pa3sMHOXKEHHUs pacTeHuid. Mcropust Metoma. DaxkTopbl, BIHMSIOMIME Ha MPOILECC
MUKPOKJIOHAJIBHOTO Pa3MHOMKEHHUSA. OTalbl MUKPOKJIOHAJIBHOIO pa3MHOXKEHUA. MeToasl
KJIOHAJIbHOTO MUKPOPAa3MHOKEHHS.
IIpakTuyeckoe 3aHsATHE.
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[ens cemuHapa: moyIuTh HHGOPMAITHIO O METOIaX O30POBJICHHS PACTCHUM.

PaccmoTtpeTts crenyroiue KitoueBbie BOMPOCHI:

1. O310poBiIEHUE TTOCAIOYHOTO MaTeprajia OT BUPYCOB METOIOM XUMHUOTEPAITHH.

2. O310pOBJIEHUE TOCAIOYHOTO MaTeprala OT BUPYCOB METO/I0M TEPMOTEPAIIUH.

3aganus 1J151 CAaMOCTOATEILHON padoThI

1. IIpopaboTka KOHCHEKTOB JICKIIMA M BOMPOCOB, BHIHECEHHBIX HA CAMOCTOSATEIHHOE
W3y4YeHHUe, C UCTI0JIb30BaHUEM OCHOBHOM U JIOTIOJHUTEIBHOM JIUTEPATYyPHI.

2. HW3ydenue Hay4dHBIX pabOT MO TeMe M COACPKAHHS TEOPETUUYECKUX BOMPOCOB,
M3J1araeMbIX B HCTOYHHUKAX.

Tema 4. KiloHUpoBaHue )KMBOTHBIX

Jleknusi. TOTUNOTEHTHOCTH JKUBOTHBIX KJIETOK. HMcropus kioHupoBanus. Meronasl
TpaHcIUIaHTauuu saep. KilonnpoBanue MIeKONUTAIOIIUX.

IIpakTH4Yeckoe 3aHATHE.

Lenb ceMuHapa: MOIYYUTh UHYOPMALIHIO O TIOTYYEHUH TPAHCTEHHBIX KUBOTHBIX.

PaccmotpeTs crneayronue Kito4eBble BOIPOCH:

1. CiocoObl BBeIeHHS T€HOB B AMOPHUOHANIbHBIE KIIETKH KUBOTHBIX.

2. lnbexuus reHoB B SAIULIEKJIETKH U CLIEPMATO30U/IbI.

3. BepKrBaeMoCTh SIMIIEKIIETOK U peasibHas 3P HEeKTHBHOCTH MPOIETYPHI.

4. YPOBEHb IKCIIPECCUM UYKEPOIHBIX T'€HOB.

5. PaznuuHble HanpaBJIE€HUs TPAHCTEHO3A.

3agaHus 17151 CAMOCTOSITEILHON PadoThI

1. TIpopaboTka KOHCHEKTOB JIEKIIMH M BOMPOCOB, BBIHECEHHBIX HA CaMOCTOSTEIHLHOE
U3YYEHHUE, C UCIIOJIb30BAHUEM OCHOBHOM U JIOTIOJIHUTEIBHON JIUTEPATYPHI.

2. Hzydenue Hay4yHBIX pabOT MO TeMe€ M COAEpPNKAHHUS TEOPETUUYECKHX BOMPOCOB,
M3JIaraéMbIX B HICTOYHUKAX.

Tema 5. PeryjimpoBanue BOCIPOU3BOICTBA CeJIbCKOX03SIHCTBEHHbIX )KMBOTHBIX

Jlekuusi. Metonsl coxpaHeHusi reHodoHna. MeToauka KpHUOKOHCEpPBAIMH, CIOCOOBI
3aMemieHns pocrta. PerynnpoBaHue BOCHPOW3BOJCTBA CEIbCKOXO3SWCTBEHHBIX JKUBOTHBIX.
CynepoBynsauusi. MckyccTBeHHOe oceMeHeHnue. TpaHcIutaHTaiusi 3MOprUoOHOB. PerynupoBaHue
noJIa.

IIpakTH4Yeckoe 3aHATHE.

Lenb ceMuHapa: MOIYYUTh HHYOPMALIMIO O TIOTYYEHUH TPAHCTEHHBIX KUBOTHBIX.

PaccmotpeTs crneayronue Kito4eBble BOIPOCHL:

1. OOBEKTHI KPUOKOHCEPBAIIUH.

2. KpuokoHcepBanus B MEAHMIIMHE, CEIIbCKOM XO03sICTBE, COXpaHEHUH OMOpa3zHOO0pasus
Y Hay4YHOM DKCIIEpPUMEHTE.

3. TemnepaTypHBbI pEKUM IIPU KPUOKOHCEPBALIUH.

4. KpuonoBpexaeHust 1 3Q(HeKTUBHOCTH KPUOKOHCEPBAIUH.

5. KpuonpotekTopsl.

3aganus 1J151 CAaMOCTOATEILHON padoThI

1. IlpopaboTKka KOHCIIEKTOB JIEKIMH W BOMPOCOB, BHIHECEHHBIX HA CAMOCTOSTEIHHOE
M3Yy4YEHUE, C UCIOJIb30BaHUEM OCHOBHOW U JOTIOJHUTEIBHON JINTEPATYPHI.

2. V3yyeHue HayuHbBIX pabOT MO TEME U COJAEPKAHUS TEOPETUYECKHX BOIPOCOB,
M3JIaraéMbIX B HICTOYHUKAX.

Tema 6. [IpyMeHeHre HAHOTEXHOJIOTUA B OMOJIOTHU M MeIUI[UHE
Jleknus. buomenununckas auarnoctuka. CpeacTBa JOCTaBKH JiekapcTB. ['eHoTepamnus.
KoHTponb coctossHMST © JKu3HeoOecrieueHus. HaHOKOMIO3UTHBIE MaTepuainbl. MeToabl
MHUKPOCKOIIUH B UCCIIEIOBAHUHU KIIETOK.
IIpakTuyeckoe 3aHsATHE.



lenp cemuHapa: mnOMy4yuTh HHQOpPMAIMIO 00 HUCHOJB30BAHWM HAHOYACTUI[ H
HAHOTEXHOJIOTUH B OMOJIOTHH U MEAUIIHHE.

PaccmotpeTs crnenyromye KIro4eBble BOIPOCHI:
. HanoMarepuanbl MEIUIIMHCKOTO Ha3HAYEHUSI.
. HanonopucTteie maTepuarbl.
. HanoTpyOxkmu.
. Pa3HOBHIHOCTH HAHOUYACTHI] U UX MPUMEHEHUE B METUIIMHE 1 OMOJIOTHH.
. HanoycrtpolicTBa MEAUIIMHCKOTO Ha3HAYECHUS.
. Haropo6oThI, HAHO00OTOUKH.
. HanobuotexHonoruu B 1a60paTOpHON AUArHOCTHKE.

8. Mcnonp30BaHME HAHOTEXHOJIOTUH JJIsI TPAHCIIOPTUPOBKU M HAIPABIECHHOM JOCTABKU
JIEKapCTBEHHBIX MIPENapaToB.

3aganus 1J151 CAaMOCTOATEILHON padoThI

1. IIpopaboTka KOHCHEKTOB JICKIIM M BOMPOCOB, BHIHECEHHBIX HA CAMOCTOSATEIHHOE
M3Yy4YEHUE, C UCOJIb30BaHUEM OCHOBHOU U JOTIOJHUTEIBHON JINTEPATYPHI.

2. HW3ydenue Hay4dHBIX pabOT MO TeMe M COACPKAHHS TEOPETUUYECKUX BOMPOCOB,
M3JIaraéMbIX B HICTOYHUKAX.

~N N RN

Tema 7. ®u3n4yeckue mojst OMOJIOrH4eCKMX 00BEKTOB

Jlekuus. Buapl ¢usznyeckux moned Tema yenoBeka. Mx ucrounukn. HuzkouacTOTHBIE
JJIEKTpUYECKUE M MarHuTHble mnoiis. MHdpakpacHoe u3inydeHue. DIeKTPOMarHUTHBIE BOJHBI
CBY-guana3zona. Onruyeckoe u3jiydeHue.

IIpakTuyeckoe 3aHsATHE.

Llenp cemuHapa: HOMY4YUTh HMH(MOPMAIMIO 00 AKyCTUYECKMX W (PU3WYECKUX MOJISIX
YeJI0BeKa.

PaccmotpeTs cnenyromye Kiro4eBble BOIPOCHI:

1. IIpoucxoxaeHne akyCTUYECKHX I10JIEN YeI0BeKa.

2. HwuskouacTOoTHBIE MeEXaHWUYECKHME KOJIeOaHMsT — WCTOYHHUK CBEACHHH O paboTe
BHYTPEHHUX OPT'aHOB.

3. KoxneapHasi akycTHYECKasi SMUCCHUSL.

4. AKyCTHYECKOE U3ITyYyeHHUE YIbTPAa3ByYKOBOI'O AHAIA30HA.

5. Akycrotepmorpadus.

6. Bo3MOXHBIE MEXaHM3Mbl HKCTPACEHCOPHOW JUArHOCTUKU U SKCTPACEHCOPHOTO
JedeHus 3a00JIeBaHUH.

3agaHus 1J151 CAMOCTOSITEILHON PadoThI

1. TIpopaboTka KOHCHEKTOB JIEKIIMH M BOMPOCOB, BBIHECEHHBIX HA CaMOCTOSTEIHLHOE
U3Yy4YEHUE, C UCOJIb30BaHUEM OCHOBHOU U JTOTIOJHUTEIBHOM JIUTEPATYPHI.

2. Hzydenue Hay4yHBIX pabOT MO TeMe M COAEpPNKAHHUS TEOPETUUYECKHX BOMPOCOB,
U3JIaraéMbIX B UICTOYHUKAX.

Tema 8. Paguannonnas ouodusnka

Jleknusi. EcrecTBeHHBIE HCTOYHMKH DJIEKTPOMArHUTHBIX u3iydeHHil. Kocmuueckue
ayuyd. B3auMoaencTBHE 3JIEKTPOMArHUTHBIX M3JYyYEHUH C BEMIECTBOM. Buabl M CBOMCTBa
PaaMOaKTUBHBIX W3nMydeHud. EcrecTBeHHBIM paanoakTuBHBI (on 3emmm. Hapymenus
€CTECTBEHHOTO PAJMOAKTUBHOTO (OHA. DJIEKTPOMATHUTHBIE W PAJUOAKTUBHBIC W3IIyUYCHUS B
MeAMIMHE. 3aluTa OT HOHU3UPYIOIIEro u3nyyeHus. Jlozumerpuueckrue npudopsl.

IIpakTH4Yeckoe 3aHATHE.

ens cemuHapa: mNONMYYUTh HHPOPMAIMIO 00 JJIEKTPOMArHUTHBHIX BoiHax CBY-
JIMara3oHa U ONTUYECKOM U3JTyUYE€HUHU TEJla YeIOBEKa.

PaccmotpeTs crnenyromye Kiro4eBble BOITPOCHI:

1. MureHcuBHOCTh wu3nydeHuss BoiaH CBY-guanasoHa, HMCHYCKaeMbIX JKUBBIMU
CUCTEMaMHU, U BO3MOKHOCTH (PUKCAIH 3TUX BOJH C TOMOIIbIO IPUOOPOB.

2. [Ipumenenne CBU-6nomeTpun B MEAULIUHE.



3. OnTuueckoe U3IydeHne Teja YeloBeKa: perucTpalus, u3sMepeHue, MpouCcXoKIeHHE.

3agaHus 17151 CAMOCTOSITEILHON PadoThI

1. TIpopaboTka KOHCHEKTOB JIEKIIMH M BOMPOCOB, BBIHECEHHBIX HAa CaMOCTOSTEIHLHOE
N3YUCHHUC, C UCITIOJIB30BAHUCM OCHOBHOI N ,[[OHOJIHHTCJIBHOﬁ JIMTCPATYPBhI.

2. Wzydenue Hay4yHBIX pabOT MO TEeMe M COAEPNKAHHUS TEOPETUUYECKHX BOMPOCOB,
n3jiaracMbIX B UICTOUYHHKAX.

4. KonTpoab 3HaHMil 00y4aromuxcs
4.1. ®opMbI TeKyIIEr0 KOHTPOJIA PAa00Thl ACTIMPAHTOB
VY CTHBIN ONpOC, TOKIIaAbl HA CEMUHApax, TECTUPOBAHUE.

4.2. Tunosble 32aJaHUA TEKYLIEr0 KOHTPOJIS

TunoBble BONPOCHI ITPU YCTHOM OIIPOCE

1. Perenepanus y pacTeHuM.

2. MopdoreneTndeckuii IOTEHIMAI PACTUTEIIHBHON KIETKH.

3. MonekynspHble MEXaHU3MBbI PETyIIAIUA MOp(dorenesa.

4. TlpuHUMNUanbHbIE Pa3iNyuvs B HAaYaJbHBIX CTAIUSIX WHAWBHUIYaJbHOTO Pa3BUTHUS B
YCIIOBHSAX in Vitro u in vivo.

5. IlpeumymiectBa MHUKPOKJIOHAJIBHOTO Pa3MHOKEHHUS TMepel  TpaJullMOHHBIMU
crioco0amu pa3MHOXKEHHUS PACTCHUA.

TunoBkle TEMbl JOKIAI0B HA CEMUHAPCKUX 3aHATUAX
Cemunap 1. O310poBI€HHUE PACTCHUM.
TeMbl JOKIAI0B:
1. O300poBiIEHNE TOCATOYHOTO MaTeprala OT BUPYCOB METOIOM XUMHUOTEPAIIHH.
2. O310pOBJIEHUE TOCAIOYHOTO MaTeprala OT BUPYCOB METO/IOM TEPMOTEPAIIUH.
CemuHap 2. [TonyyeHne TpaHCTE€HHBIX )KMBOTHBIX.
TeMbl JOKIAI0B:
1. CiocoObl BBeIeHHS T€HOB B AMOPHUOHANIbHBIE KIIETKH KUBOTHBIX.
2. lubexuus reHoB B SAIULEKIETKU U CLIEPMATO30U/IbI.
3. BepKHMBaeMoOCTh SIMIIEKIIETOK U peasibHas 3P HEeKTHBHOCTH MPOIETYPHI.
4. YpoBeHb 3KCIPECCUH YYKEPOJHBIX T€HOB.
5. PaznuuHble HanpaBJIE€HUs TPAHCTEHO3A.
Cemunap 3. KpuokoHcepBausi.
TeMBI DOKJIAI0B:
1. OOBEKTHI KPHOKOHCEPBALIHH.
2. KpuokoHcepBanusi B MEIUIIMHE, CETLCKOM XO35HCTBE, COXpaHEHUU OHOpa3HO00pasus
Y Hay4YHOM HKCIIEPUMEHTE.
3. TemnepaTypHbIil peKUM TPU KPUOKOHCEPBALIMH.
4. KpuonospexaeHus 1 3ppeKTHBHOCTh KPHOKOHCEPBAILIHH.
5. KpuonpoteKkTopsl.
Cemunap 4. Hano4acTuIlbl 1 HAHOTEXHOJIOTUU B OMOJIOTHH U MEIUIINHE.
Tembl TOKIaA0B:
. Hanomarepuanbl MEIUIIMHCKOTO HA3HAYEHUSI.
. Hanonopuctsie MmaTepuaisbl.
. HanoTpyOxku.
. Pa3HOBHIHOCTH HAHOYACTHII U UX IPUMEHEHHUE B MEIUIIMHE U OMOJIOTHH.
. HanoycrtporicTBa MEAULIMHCKOTO Ha3HAYECHUS.
. HaHOp0oOOTHI, HAHOO00OTOUYKH.
. HanobuotexHonoruu B 1a60paTOpHON AUArHOCTUKE.
8. Mcnonp30BaHME HAHOTEXHOJIOTUM JJIsI TPAHCIOPTUPOBKU M HAIIPABICHHOM JOCTABKU
JIEKApCTBEHHBIX MPENaparToB.

~N N RN
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CemuHap 5. DnexkrpomarautHbie BosiHbI CBY-nuamazona. OnTuyeckoe U3NydeHue Tela
YEJI0BEKA.

TeMbl 1OKIIAIOB:

1. MureHcuBHOCTh wu3naydeHHss BoiaH CBY-guana3soHa, HMCHYCKaeMbIX JKMBBIMU
CHCTEMaMHM, U BO3MOXKHOCTH (PUKCAIIMM ITUX BOJH C TIOMOILIbIO IPUOOPOB.

2. [Ipumenenne CBU-6nomeTpun B MEAULIUHE.

3. OnTudeckoe U3IydeHHe Teja YeI0BeKa: PETHCTpalys, U3MEPEHUE, IPOUCXOKICHHE.

TumoBsle BONPOCH TECTUPOBAHUS

1. Mukpoopranu3mel, poayrupyoomue 0emok: 1) comepkar Oosbllle METHOHHHA,
cOaaHCUpOBaHbBl 1O AaMHMHOKHUCIOTaM; 2) HMMEIOT BBICOKHE  CKOPOCTH OMOXMMHYECKUX
MIPOLIECCOB U Pa3MHOKEHUS; 3) ABIAIOTCSA SKCTPEMaIbHBIMU TepMOpHIaMu.

2. Jns mpousBOACTBa OEIKOBBIX BEIIECTB MHUKPOOPTaHM3MBI HCHOIB3YIOT: 1)
IEJUTIOJI030COIEpIKaIle YacTH PACTCHHH, a30TcoAepKaline CyocTparsl; 2) KuAKue mapaduHbl
HeQTH, IEJUTIOJI030COIepKAIIUE CYOCTpaThl, OTXObl )KUBOTHOBOIYECKUX (epM M Pa3IMUYHBIX
MIPOU3BOJICTB, CTOYHBIE BOJIBI; 3) MPOIYKThI BYJIKAHUYECKON AESITENTbHOCTH.

3. Mopckue BOIOpOCTH KyIbTUBUpPYIOTCS B: 1) ¢uTopeakropax, ¢epmeHTEpax
pasHoi EMKoCTH; 2) huTopeakTopax; 3) Teppapuymax.
4. OcobeHHOCTAMU MUKPOOHOTO Oenka ABISIOTCS: 1) GIM30CTh K )KUBOTHOMY O€JKY,

CONECPKHUT KOMIUIEKC IIEHHBIX BELIECTB, OOJbIlleé METHOHMHA, COAJAHCHUPOBAH IO
aMHHOKHUCIIOTaM; 2) JIETKO MepeBapuBaeTcs, OONbIe aprUHUHA, OJIM30K K MSACHOMY Oenky; 3)
TPYAHO yCBauBaeTCs.

5. Kakasenna — 310 1) memrono3oconepkamme OTXOAbl CEIbCKOXO03HCTBEHHOTO
IIPOM3BOJICTBA; 2) OTXOJAbl KOHIUTEPCKOTO IPOMU3BOJACTBA; 3) MPOAYKT >KU3HEAEATEIbHOCTU
QTUTaTOPOB.

4.3. IIpoMe:kyTOYHAsI aTTECTALMSA MO JUCHMIIJIMHE IPOBOAUTCS B (hopMme 3auerTa.

Bonpock! 3auera
['eneTnueckas UHXEHEPUSL.
CuHTe3 BTOPHYHBIX META0OIUTOB B KYJIbTypEe TKAHEH.
Krnerounas cemexmus.
KynbTruBUpOBaH#€e MPOTOIIACTOB.
["amtonHBIE KYIBTYPHI.
KynbTrBHpOBaHNE )KUBOTHBIX KJIETOK.
['uOpuau3anms >)KUBOTHBIX KJIETOK.
MoHoOKIOHAJIbHBIC aHTUTENA.
buonornueckast puznka 11BETOBOTO 3pEHUS
buoduszuka porocunresa
®dusndecKue moJis OpraHu3Ma 4eioBeKa.
DNEeKTPOMarHUTHbIE U3TyYEHUSI B METULIUHE
PannoakTuBHBIC U3TYyYEHUSI B METUIIUHE
Buoduszuka cucremsl KpOBOOOpAIIEHUS
Menumuackas 6nodusnka

O NN R

—t e e e \O
NAEBD—or

Tunosble 3aaHus U1 3a4€Ta
1. OxapakTepu3yiiTe pa3iIMuHble acCHEKTbl JUCKYCCHMM [0 IIOBOJY IPOJIYKTOB
T€HETUYECKON MH)KEHEPHHU.
2. Ha ocHOBaHMM W3yYeHHBIX MCTOYHHUKOB HH(OpMAIMM, JalTe XapaKTEPUCTHKY
COBPEMEHHBIX PEICTABICHUN O MPOUCXOKICHUH KUZHU.
3. Ha ocHOBaHMM W3yYeHHBIX MCTOYHHUKOB HH(OpMAIMH, JAaWTE XapaKTEPUCTHKY
COBPEMEHHBIX MPEICTABICHUN O MPOUCXOKICHUH YeJIOBEKa.
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Ha ocHoBaHMM H3y4eHHBIX HMCTOYHUKOB MHGOpMAIUU, NalTe XapaKTEPUCTHKY

COBPCMCHHBIX Hpe,Z[CTaBJICHI/Iﬁ O B3aMMOOTHOUICHWHN MYTyaJiu3Ma W aHTAarOHW3Ma B 3BOJIIOLIUHA

KU3HH.
3.

OxapakTepu3yiiTe pasinuyHble aCHEKThl JUCKYCCHM IO MOBOJY HMCKYCCTBEHHOTO

KJIOHUPOBAHUS Pa3IUYHbIX (HOPM KU3HU.

4.4. lllkana oneHUBAHUSA POMEKYTOUYHOM aTTECTAIMU

Jauer

OrueHka

Kommerenmn

Heckpuntopsl (ypOBHH) — OCHOBHBIE TPH3HAKH OCBOCHHS
(mokazarenu JOCTH)KEHUS Pe3yiibTaTa)

(GauTCHO»

IK-1

JIeMOHCTpUpYET BBICOKMN YpOBEHb 3HAHHMU [0 JUCLHUILIUHE.
AHaM3UPyeT COBPEMEHHBIC TMPOOJEMbl OHOJIOTHH, JaeT
OLIGHKY BO3MOXHOCTM M CIIOCO0a WX  HCCIEeIOBaHMA,
IIPOCIIEKUBACT MEKIUCUUIUIMHAPHBIE CBA3H. OTBET IOCTPOEH
JOTUYHO, MaTrepuajl M3JIaraercsi 4YeTKO, SICHO, XOPOLIMM
A3BIKOM, apTYMEHTHPOBAHO.

I1K-2

CBOOOIHO OpHEHTHpYeTCS B MpoOiieMax COBPEMEHHOMU
Oouonornu. JleMOHCTpUpYeT 3HaHWE W TIOHUMAaHHE METOIOB
OMOJIOTHYECKUX HCCIENOBAHUH, B IIOJIHOM OOBEME BIIAIEET
NPaKTUYCCKUMU HaBBIKAMH WX HCHOJb30BaHUsA. CBOOOIHO
OpUEHTUpYEeTCSI B WH(POPMAIMOHHOM U HWIJLTIOCTPATHBHOM
MaTtepuaie (MpuMepbl U3 MPAKTUKH, TaOIUIIBI, TpaduKu u T.1.),
aHAM3UpyeT U o0oO0maer Ouonmorndeckyro uHpopmanmio. Ha
BOIPOCHI OTBEYAET KPATKO, apryMEHTHUPOBAHO, YBEPEHHO, IO
CYIIECTBY.

«HC 3a4YTCHO»

[TK-1

JleMmoHCTpHpYyeET clalblii ypOoBEHb 3HAHHWM MO aucrurinHe. He
MOXET aHaJIM3HPOBATh COBPEMEHHbIE MPOOIEMbl OMOJIOTHH,
3aTpyIOHSETCSl JaTh OLEHKY BO3MOXKHOCTH U crocofa HX
uccienoBanus. He MoOKeT BBIIENIUTH MEXIUCLHUIUIMHAPHBIC
cBs3u. HeyBepeHHO U JIOrMyecKky HemocaeA0BaTelbHO U3Jiaraet
MaTepual.

[TK-2

He opuenTtupyercs B mpobiemax coBpemMeHHOUN Ouonoruu. He
MOKET MPOJEMOHCTPUPOBATh 3HAHUE U TIOHMMAaHUE METOJIOB
Ouosornueckux wucciaenoBanuii. He opueHTHpyercs B
WH(OPMAIIMOHHOM U WJUTIOCTPATHBHOM Marepuaie (IpuMepsl
W3 TPAKTUKH, TaOIUIl, Tpadukd W T.JOA.), HE MOXKET
aHATM3UPOBATh U 0000IIaTh OMONOTHYECKYI0 WH(OPMAIIUIO.
HenpaBwibHO OTBe4YaeT Ha TOCTaBJICHHBIE BOIPOCH WA
3aTPYTHSETCS C OTBETOM.

5. YueOHO-MeTOAN4YecKoe U MH(pOpMaHOHHOE o0ecTieYeHue T CUMIIIMHbBI

5.1. OcHoBHas IUTEpaTypa

1. buotexHon0rusa pacTeHuil: yueOHUK M MPAKTUKYM Ui OaKaliaBpraTa U MarucTpaTypbl
/ JI.B. Hazapenko u np. 2-¢ u3f., ucrp. u gom. M.: FOpaiT, 2019. 160 c. bubnuoreka TT'Y um.

I'.P. JlepxaBuHa.

2. Pyoun A.b. buodusuka: Yue6.: B 2 1. M., 2004. 944 c. bubmuoreka TI'Y um. I'.P.

HepxaBuHa.

3. CenbCKOX0351CTBEHHAs! OMOTEXHOJIOTUS M OMOWHXKeHepus: yueOHuk / mox pen. B.C.
[leBenyxu. 4-e uzn., 3HauuT. nepepad. u pom. M.: URSS: JIEHAH/I, 2015. 700 c. bubnuoreka
TI'Y um. I'.P. lep>xaBuHa.
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5.2. lonoTHUTEIbHAS JIUTEPATypa

1. AaronoB B.®., Kopxyes A.B. ®usuka u 6nopuzuka. M.: FTDOTAP-ME/L, 2004. 192
c. http://www.ph4s.ru/book bio.html

2. EropoBa, T.A. OcHoBbl Onotexnonoruu: Yue6. mocodue mans By3os / T.A. Eroposa,
C.M. Knynonra, E.A. Xusyxuna. M.: Axagemus, 2003. 208 c. bubmuoreka TI'Y um. T'.P.
HepxaBuHa.

3. EmmnoB H.II. OcnoBel Ouorexnonoruu. CIIb.: Hayka, 1995. 600 c.
https://www.studmed.ru/elinov-np-osnovy-biotehnologii bf3d069¢19¢.html

4. Ky3semuna H.A. buorexnonorus. http://www.biotechnolog.ru/acell/acelll 1.htm

5. Hexotopsie poOIIeMbI COBPEMEHHOM OHMOIOTHH.
http://www.bse.freecopy.ru/print.php?id=11084

6. PemuzoB A.H., Makcuna A.I'., [loranenko A.fl. MemuiuHckas U OHOJIOTHUECKAs
buzuka. Yueonuk s By3oB. 2003. 560 c. http://www.ph4s.ru/book bio.html

7. Cob6oneB A.C., MakcumoB ['.B. IlpumeHeHHe HaHOTEXHOJIOTMH B OWOJIOTUH U
MemuirHe. http://nano.msu.ru/education/biotechnology/courses/V/application

8. [ ymubIH B.K. [Tpobnembl ouosoruu B 21 BEKE.
http://filosof.historic.ru/books/item/f00/s00/z0000251/

5.3. UHble HCTOYHUKH
http://dic.academic.ru/
http://www.twirpx.com/
http://www krelib.com/

6. MartepuajbHO-TEXHHMYECKOe olOecneyeHUe MUCHUIIMHBI, MPOrpaMMHoe olecrnevyeHue,
npodeccuoHaJbHbIEe 0a3bI JAHHBIX U HHPOPMALIMOHHBbIE CIIPABOYHbIE CHCTEMbI

s mpoBeneHUs 3aHATUNA MO JUCHUIUIMHE HEOOXOOUMO CIeNylollee MaTepuaibHO-
TEXHUUYECKOE 00eCTIeUeHHE: CIeIMaTbHbIe TTOMEIICHHUS JIJIsl IPOBEICHUS 3aHATUIN JICKITMOHHOTO U
CEMHUHApPCKOT0 THUIIA, TPYNIOBBIX M HHAWBUIYaJbHBIX KOHCYIbTAllUM, TEKYIIEro KOHTPOJIA U
MPOMEKYTOYHOH aTTeCTalliy, TOMEIICHUS ISl CAMOCTOSATEIbHON PaOOTEHI.

CrneuvanbHbple TMOMELIECHUS  YKOMILJIEKTOBAHBI — CHEIMATU3UPOBAHHON  MeOenblo U
TEXHUYECKUMH CPEICTBAMH OOyUYeHUsI, CIyXKAIIUMHU AJIs IPEJCTaBlIeHUs Y9ieOHON nHpopManuu
OOJIBIIION ayTUTOPHH.

Jns  mpoBemeHuss ~— 3aHATHA — JIGKIIMOHHOTO  THIA  HCIONB3YIOTCS  HAOOpPBI
JEMOHCTPAIIMOHHOTO  00OpyAOBaHUs, OOecrneyuBaroulye TeMaTUYeCcKue  HIUIIOCTPalun
(mpoekTop, HOYTOYK, 3KpaH/ HHTEPAKTUBHAS JIOCKA).

[Tomemennss s caMOCTOATENbHONH pabOThl OOYYAIONIMXCS OCHAIEHBI KOMITBIOTEPHOM
TEXHUKOH C BO3MOXKHOCTBIO MONKIIOYeHHsI K ceTH «HTepHeT» m obecrneyeHrueM J0CTyra B
ANIEKTPOHHYIO HH()OPMAIIMOHHO-00Pa30BaTENbHYIO CPEy YHUBEPCUTETA.

JIeKTPOHHAasi HH(OPMaLMOHHO-00pa3oBaTeIbHAS Cpeaa
http://moodle.tsutmb.ru
B3aumopeiictBue mnpenopaBaTens M acHUpaHTa B IPOLIECCE OCBOEHUS JUCIUILIMHBI
OCYILIECTBIISAETCS MIOCPENICTBOM MYJIbTUMEIUIHBIX, TMIIEPTEKCTOBBIX, CETEBBIX,
TEJIEKOMMYHHUKAIIMOHHBIX TEXHOJOTMH, HCIONb3yEeMBbIX B JJIGKTPOHHOH HWH(POPMAIMOHHO-
00pa30oBaTeNbHON Cpelie YHUBEPCUTETA.

JIMLeH3HOHHOE MPOrpaMMHoe o0ecreyeHue:

I. Kaspersky Endpoint Security mmst O6usnHeca — Cramnmaptaeiii Russian Edition.
1500-2499 Node 1 year Educational Renewal Licence
2. Onepanuonnas cucrema Microsoft Windows 10

3. Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014
187,00 MB 11.0.08



13

4. 7-Zip 9.20
5. Microsoft Office IIpodeccronanshsii mioc 2007

Nudopmannonnbie cipaBoYHbIe CHCTeMbI M NpodeccnoHanbHbIe 0a3bl JaAHHBIX (B
TOM 4YHCJIe MeKIAYHAPOAHbIEe pedepaTUBHbIE 0a3bI JAHHBIX HAYYHbBIX U3IaAHUI):

1. OnexTpoHHblii Katanor dyHpameHnrtanbHoi Oubmmorexku TI'Y — URL: http://
http://biblio.tsutmb.ru/elektronnyij-katalog/

2. Onexrponnas 6ubmmoreka TT'Y — URL: https://elibrary.tsutmb.ru

3. OBC «YuuBepcurerckas oubmuorexa onmaita» - URL: http://www.biblioclub.ru

4. OBC «Koncynbrant cryneHta»: MenunuHa. 3apasooxpanenue (BI1IO u CIIO) -
URL: http://www.studentlibrary.ru

5. CereBast  anekTpoHHass OuOnmoreka memarormyeckux By3oB -  URL:

https://lanbook.ru/
6. Hayunas snexrponnas 6ubnuorexka eLIBRARY.RU - URL: http://elibrary.ru

7. ['ocymapctBenHass uH(opManuoHHas cuctema «HamuoHambHast 3JIEKTpOHHAS
oubmuoreka» - URL: https://H30.pd

8. [Ipesunentckas 6unbmmorexka umenu b.H. Ensiinna - URL: http://www.prlib.ru

9. OnexTpoHHbI cpaBouHUK «MHPopMuo» - URL: www.informio.ru

10. b/l u3narensctBa SpringerNature

— URL: https://link.springer.com/

— URL: https://materials.springer.com/

— URL.: https://zbmath.org/

— URL: https://goo.gl/PdhJdo - B/l Nano

11. B/ ScienceDirect - URL: https://www.sciencedirect.com/
12.  BJI Scopus - URL: http://www.scopus.com

13.  BJI Web of Science

- URL:
WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID
=Q1qfWXIiB25bAcrIBPM&preferencesSaved

14.  Apxus Hay4HbIX KYpHaJIOB 3apyOeKHBIX U3/1aTEIIbCTB URL:
https://arch.neicon.ru

15.  Cnosapu ABBYY Lingvo x3 EBpomneiickast Bepcusi — yCTaHOBJICHBI CTallHOHAPHO
Ha [IK TT'Y

16.  Menununckue cinoBapu Polyglossum (2 eBpomelckux W JaTHHCKHH SI3BIKH) -

yCTaHOBJIeHBI cTarmoHapHo Ha [1IK TT'Y



