





HOACHUTEJBHASA 3AIINCKA

VY4eOHas mporpamma no yueOHOH aucummiuHe «lIpuknamHaeie mpoOaemsl
OMOTEXHOJIOTMA W WMMYHOJIOTUM)» HANpaBlIcHA HA M3YYEHUE AaKTyaJbHBIX
HANpPAaBJICHUI WCCIENOBAaHUI B 0O0NAcTM MPUKIAAHONM OMOTEXHONOTMH U
uMMyHOsorui B benapycu. IIporpaMMa  AOBOJIBHO TMOJIHO  OXBAaThIBACT
npoOJieMaTUKy 3TOr0  HAYYHOTO HAmNpaBlI€HUS B OOJACTAX  MEIULIMHBI,
(hapMaKoJIOruM, 3A0POBOTO MHUTAHUS, SHEPrETHKH, SKOJOTMM M PALMOHAIBHOTO
OPUPOJIONOIB30BAHUS, Ul MPHUMECHEHUS B AarpoONPOMBIIIJIEHHOM KOMILUIEKCE.
Bonbinoe BHUMaHWe B MporpaMmme yIEJIeHO BOMPOCAM JOCTHXKEHUI OenopyCccKoi
HAyku B  00nacTM  NPUKIAIHOM  OMOTEXHONOTMM W MMMYHOJIOTHH.
PaccmarpuBatoTcss  pa3pabOTKM W TEXHOJIOTMM  Pa3JIMYHBIX  MHCTHUTYTOB
HanwmonaneHoii akanemun Hayk bemapycum B 00macTd MeOUUMHBI M (hapMalvi,
OXPaHE OKpPYXaroUIeH Cpellbl W HKOJIOTHH, >KMBOTHOBOJCTBE, PACTECHHEBOJCTBE,
MUIIECBOH TPOMBILICHHOCTH.

B nporpamme paccMOTpeHBI OCHOBHBIE HAMPABICHHUSI PA3BUTHS TPUKIIAIHBIX
npodsiem OMOTEXHOJIOTHA 17} UMMYHOJIOTHH, KOTOPBIE CO31AK0T
MaTEPUAIMCTUYECKYIO 0a3y JJis TEOPETUYECKOH W MPUKIATHOW MEIUIIUHBI,
TUTUEHBDI, CENILCKOTO  XO3sCTBA,  MUIIEBOM W mepepadarhIBarOIICH
IPOMBILICHHOCTH, TJE UCHOJB3YIOTCS OMOTEXHOTOTUYECKUE MPOLECCHI, & TAKKE
NEPCIICKTUBHBIE 0071aCTH MPUMEHEHHS OMOTEXHOJIOTUN M IMMYHOJIOTUW. OMOHHUKA,
OMOMH)KEHEpHs, HaHOMenuuuHa, Ouodapmakonorus, OuomHpopmaruka, JHK-
TEXHOJIOTHH.

YueOHas nporpamMma - 00ecleuMBacT (POPMUPOBAHUE Y  CIyLIATENCH
aKaJEMUUYECKUX H  NPO(ECCMOHATBHBIX ~ KOMIIETEHIMIA O  COBPEMEHHBIX
JOCTUKEHUSIX OMOTEXHOJOTHMM U MMMYHOJIOTMM B benmapycu coriacHo ctpareruu
«Hayka u texnonorun: 2018-2040».

Llens mpenonaBaHus W M3yYCHUsT y4eOHOW AMCHMIIIMHBL «lIpHKIagHbIe
npoOsieMbl OMOTEXHOJIOTHM W WMMYHOJIOTHMH» COCTOMT B (DOPMHUPOBAHHH Y
MAaruCTpaHTOB W 1IPHOOPETEHMM WMH HAyYHBIX 3HAaHW 00 OCOOEHHOCTSIX
OpPraHM3aliA, 3aKOHOMEPHOCTIX (PYHKIMOHWUPOBAHUS M CHOCO0AaX Pperyisuuu
(PU3NOTIOTUYECKMX TPOLECCOB  MHUKPOOPraHU3MOB, O pOJM TEHETHYECKOTO
KOHCTPYMPOBAaHUS KAaK COBPEMEHHOM METOJE COBEPLICHCTBOBAHHMS TMOPOJ
JKUBOTHBIX, COPTOB  pAaCTeHWid W  WTAMMOB  MHKPOOPraHM3MOB, 00
WHTCHCH(PUKAUMKN TPOM3BOJACTBA W TMOJYYEHHWM HOBBIX BHIOB MPOIYKTOB
PA3IAYHOTO HA3HAYEHUS, 00 YTHIU3ALKUN OTXOA0B PA3IMYHOTO MPOUCXOKIACHHUS, O
npoOsieMe  TMOJIyYEHUS HOBBIX  BBICOKO3((EKTUBHBIX OUArHOCTHUECKHX U
Je4eOHBIX MPENapaTroB C MOMOIIBID METOMO0B OWOTEXHOJIOTHH, MPEOIOJICHUN
WH(PEKIMOHHBIX 3a00JICBaHWI HAa MPUHLMINUAAIBHO HOBBIX MOJAXOAAX (HAMPUMED,
TCHHO-WHXKEHEPHBIC BAKIMHBI), paclIM(POBKE MEXAHU3MOB HaUOO0JICEC TKEIBIX
3a00JicBaHui yennoBeka (MMMyHOae(UIUTHL, B yacTHOCTH CITHU /]I, ayTOMMMyHHBIE,
AJJIEPrUYeCKue 3a00JIEBAHMS, PAK, MHPEKIUU U T. 11.).

OCHOBHBIMU 321a4aMH M3YUYEHUS YUEOHON AUCUMIUIMHBI SBISIOTCS:



- NOJyYEHUE  CTYJCHTAMM TEOPETHMUYECKHX 3HaHMKA 00 o0mmx
3aKOHOMEPHOCTSX M KOHKPETHBIX MEXaHU3MAaX, JIKAIINX B OCHOBE ACATEIbHOCTH
MMMYHHON CHCTEMBI YEJIOBEKA,

— (OpPMHUPOBAHUE TPEACTABIICHUA 00 3KOJIOTMYECKUX OCOOCHHOCTSX W
NPUCIIOCOOICHHOCTH OAaKTEPHil U BUPYCOB K Cpelie OOUTaHHS,

- O3HAKOMJICHUE CTYJCHTOB C TIOHATHEM O POJIA HMMYHHOUM CUCTEMBI U
€€ QyHKIHSIX, YCIOBHIX €€ HOPMATLHOTO (PYHKIIMOHUPOBAHUS,

- NOJyUYEHUE CTYJACHTAMH-OMOJIOTAaMUA CBEIACHUA O KIECTOYHBIX U
TYMOPaIbHBIX (PAKTOPAX UMMYHHOM 3aIUTHL,

- NOJTyYEHUE TMPEACTABICHUI 00 OCHOBHBIX METOJAX WM TEXHOJIOTHSIX
POU3BOJCTBA CPEACTB TUATHOCTUKU U MPOPUIAKTAKH OOJIC3HEH;

- NOJyYEHUE  CTYJCHTAMM TEOPETHMUYECKHX 3HaHMiA 00 o0mmx
3aKOHOMEPHOCTSIX W KOHKPETHBIX MEXaHM3MaX, JISKallMX B  OCHOBE
YKU3HEJCATENIbHOCTHA TPOKAPHUOT,

- O3HAKOMJICHUE CTYJACHTOB C COBPEMCHHBIMH MPEACTABICHUSIMH O
Knaccupukanum OakTepuil U1 BUPYCOB;

— MOJIyYCHUE MPEACTaBICHUA 00 OOBEKTaX, OCHOBHBIX METOAAX U
TEXHOJNOTHUSAX MPOM3BOACTBA MNPOAYKTOB MUTAHMS, OHOJOTMYECKH aAKTUBHBIX
BEUICCTB, CPEACTB JMArHOCTUKA W  NpOoQuiIakTiku  OOJIC3HEH, 3aIluThI
OKPY>KaroIIeh Cpeabl.

YyeOnas mucuumuimHa —«llpuknagaeie  mpoOnemMbl  OMOTEXHOJIOTUM W
UMMYHOJIOTHH» Oa3upyeTcs HAa KOMIETCHUUSAX, C(POPMUPOBAHHBIX Y CTYJEHTOB
OPA M3YYEHHUH CIIEAYIOIMX YYEOHBIX JUCHMILINH: «MHUKpOOMOIOTUsl ¢ OCHOBAMH
OMOTEXHOJIOTUNY U «DU3HNONIOTHS PACTEHUIY.

Hzyuenne yueOHo# aucumnannsl «I Ipuknaaaeie npobiieMbl OMOTEXHOIOTUH
U WMMYHOJOTUM» JOJDKHO 0oOecneunTh (POPMHPOBAHHME Y MaruCTPaHTOB
npPo(hECCHOHATIBHBIX M COUMATBHO-IMYHOCTHBIX KOMIIECTCHIIUN:

TpedoBanust K NpoPecCHOHAIBLHBIM KOMIETCHIHUSIM

MarucTpaHT J0JKEH ObITh CIIOCOOEH:

- [IK-1. KBamupuuupoBaHHO NPOBOAWUTH HAYYHbIE HCCIEAOBAHUS
(OCYLIECTBNISAITE MOCTAHOBKY HAY4YHOH MpOONEMBbI, BBIOMPAaTh TIPAMOTHBIE H
AKCIEPUMEHTATBHO OOOCHOBAHHBIE METOIMYECKUE TOIXObI, TPOBOAUTH AHAIN3
PE3YABTATOB SKCIIEPUMEHTAIIBHBIX UCCIICIOBAHUI, OLICHUBATh UX JOCTOBEPHOCTH U
OCYILECTBIIATh CTATUCTHYECKYID 0OO0paboTKy, (POpPMYIMpPOBaTh W3 MNOJYYEHHBIX
PE3YJABTATOB KOPPEKTHBIE BBIBOIBI ).

— [IK-2. OcywmecTBiasTh IMOUCK W AaHAIM3 JaHHBIX 10 HM3y4aeMOi
npobiieMe B HAyYHbIX, HAYYHO-TEXHUYECKUX M JPYIHX HHPOPMALMOHHBIX
MCTOYHUKAX, COCTABIISATh AHAIMTUYECKUE 0030PBI;

- [TIK-3. OpranuzoBbiBaTh padOTy MO MOATOTOBKE HAYYHBIX CTaTEH,
coo0mieHn, pedepaToB U 3a1BOK HA M300PETEHUS U JIMYHO YYaCTBOBAThH B HEH.

- [TK-4. CocTtaBnsiTh OTYETHI MO HAYYHBIM MPOEKTAM MCCICAOBAHUNA.
Hay4Ho-npon3BOACTBEHHAS AEATEIBHOCTD

— [TK-5. KpanmuduuupoBaHHO TPOBOAWTH HAYYHO-IMPOU3BOICTBEHHBIC
UCCIICIOBaHMs (OCYHIECTBIIATh TOCTAHOBKY HAy4HOH MpOOIeMbl, HMEIOIICH



MPAKTUYECKYI0 3HAYMMOCTH, BBIOMPATh T'PAMOTHBIE M  OKCIEPUMEHTAJIBHO
00OCHOBaHHBIC METOJMYECKHE TOMXOJbI, MPOBOAUTH AaHAIM3 PE3YJbTATOB
AKCIEPUMEHTAJIbHBIX ~ HMCCIICOBAHUMN, OIICHMBaTh WX  JIOCTOBEPHOCTh U
OCYUIECTBJISITh  CTATUCTHUYECKYKD OOpabOTKy, JaBarh PEKOMEHIALMU 10
MPAKTUYECKOMY MPUMEHEHHIO TTOJTyYCHHBIX PE3YJIbTaTOB ).

— [IK-6. BbIsSBAATh MNATEHTHYK) YKHCTOTY MPOBOJAMMBIX HAyUYHBIX
HCCJIEIOBAHMUIA.

— [TK-7. Opranu3zoBsiBaTh padbOTy MO0 0OOCHOBAHUIO 1IEIECO0OPA3HOCTH,
MOJATOTOBKY JOKYMEHTAllMM, pacyeT (PUHAHCUPOBAHWSI HAYYHBIX MPOCKTOB H
MCCJIETOBAHUI.

TpeGoBanust K CONUATBLHO-THYHOCTHBIM KOMIIETEHIHAM

MarucTpaHT JTOJKEH:

— CJIK-4. Bnaaetb HaBbIKaMU 3/I0POBbECOCPEKECHMUSI.

B pesynbrare uzydeHus ydeOHOU AMCHMIUIAHBI «lIpuKiagHbie mpoOieMbl
OMOTEXHOJIOTHA U UIMMYHOJIOTMMY MAruCTPAHT JOJIKEH 3HATh:

— [JIABHBIC ~ MCTOPUYECKHUE JTalbl  pPa3BUTHUS UMMYHOJIOTHH U
AJJICProJIOrui, MPEeAMET W 3aJaud JUCHMIUIMHBIL, CBS3b C JPYTUMH MEIUKO-
OMOJIOTMYECKUMU U METUIIMHCKUMU JUCITUTUTMHAMM,

— OCHOBHBIE TTOHATHSI, HCIOJIB3YEMbIC B UMMYHOJIOTHH U aJUIEPrOJIOTuu;

— CTPYKTYPHO-(PYHKIIMOHAJIBHBIE = OCOOCHHOCTH WMMYHHOU CHUCTEMBI
YEJIOBEKA,

— pa3BUTHE W (PYHKIMOHAIbHBIE CBONCTBA OCHOBHBIX KIIETOUYHBIX
AJIEMEHTOB UMMYHHOU cucTeMbl (T- 1 B-muMmdormtel, NK-K1€TKH, ACHAPUTHBIC
KJIETKH, Makpo(daru, Ty4Hble KJIETKU U Jp.), UX POJIb B PEAKIMAX BPOXKICHHOIO U
a1anTUBHOTO UMMYHUTETA,

— OCHOBHBIE TYMOpPaJIbHBIE (DAKTOPHI MMMYHHOW CUCTEMBI (QaHTUTENA,
KOMITJIEMEHT, [IATOKUHbLI | JIP.), UX POJIb B PEAKIUSAX BPOKJIECHHOIO U aIallTHBHOTO
UMMYHUTETA,

— BO3PACTHBIE OCOOCHHOCTA UMMYHHOU CHCTEMBI,

— OCHOBBI MMMYHOTCHETHKHM M TE€HETUYECKOTO KOHTPOJISI UMMYHHOTO
OTBETA,

— o0mue 3aKOHOMEPHOCTH UMMYHOTIaTOTE€HE3A HauOoJiee
pacpoOCTPaHEHHBIX 3a00JIEBAHMIA YEITOBEKA,

— OCHOBBI OMOTEXHOJIOTHYECKOTO MPOU3BO/ICTRA;

— 00BEKThI OMOTEXHOJIOTHH,

— CoCOOBI YIIYUIICHHUS] OMOMTPOTYIIEHTOB,;

— JOCTHKECHUS U TPOOJIEMbI OUOTEXHOJIOTUH,

B pesynbrare uzydeHus ydeOHOM AMCHMIUIAHBI «lIpuKiIagHbie mpoOieMbl
OMOTEXHOJIOTHA U UIMMYHOJIOTHI) MAaruCTPAHT JOJKEH YMETh:

— UCIOJIb30BATh MOJIYYCHHBIC TEOPETHYECKHE 3HAHUS B
npo(EeCCUOHATIBHOIMA, MeAaroruyeCcKom, METOANYECKON Hay4HO-
UCCIIEA0BATEbCKOM NEATETLHOCTH,

— UCIOJIb30BATh MPUOOPETEHHBIE 3HAHUS MO OCHOBAM HMMMYHOJIOTHH
MPU U3YUYCHHUH JIPYTUX MEAUKO-OUONOTMYECKUX U METUIIMHCKUX JTUCIUATIIAH,



- NPABWJIBHO HMHTECPNPETUPOBATH M TPUMEHSATH OCHOBHBIC MOHSTHS
UMMYHOJIOTHM TPA  HM3YYEHUM  MEAUKO-OMOJIOTMYECKOM W MEAULIMHCKON
JUTEPATYPBl U IPA COBMECTHOH pab0oTe ¢ MEIUUMHCKAMHU CIENUATMCTAMM,

- OPUEHTHPOBATBCS B TEXHOJIOTMYECKMX  CXEMax  OCHOBHBIX
OMOTEXHOJIOTHYECKUX POU3BOJICTB;

- BBIJICTISATE OCHOBHBIE CTAMU W COCTABJISATH CTPYKTYPHO-JIOTHYECKUE
CXEMBbI POU3BOJICTBA,

— OCYILECTBIATh MOCTAHOBKY JAEMOHCTPALIMOHHOTO 3KCIEPUMEHTA MO
OMOTEXHOJIOTHYECKAM TTPOLIECCAM.

B pesynbrare m3yueHus yueOHOH auctmiiuHbl «lIpuknaaneie mpoOaembl
OMOTEXHOJIOTHHA U UMMYHOJIOTHIA» MaruCTPaHT JOJDKEH BJAJCTh:

- NOHAMAHWEM UMMYHHOT'O CTaTyca YeI0BEeKa U MHTEPIPETALUEH
JAHHBIX UMMYHOJIOTHYECKOrO 00CIEN0BaHUS YETOBEKA.

— YMEHHUSI OLIEHUTh HIMMYHOJIOTUYECKHI KOMITOHEHT B IMATOTCHE3E
pa3IMYHbIX 3a00JICBAHUINA YETOBEKA,

- METOJMKOH MACHTU(IUKALIMN TPOKAPHUOT,

- METOJAMH BBIJACIICHUS U OYMCTKH MPOAYKTOB OMOTEXHOIOTMYECKHUX
ITPOLIECCOB.

OcHoBHBIME (hOpMaMU OpraHM3alyu y4eOHOro mpoiecca Mo y4eOHOM
micuurnHe  «[Ipuknangaeie  mpoOneMbl - OMOTEXHOJIOTMA W UMMYHOJIOTHHY
ABJIAFOTCA  JIEKUMU C MPUMEHCHHEM  MYJIbTUMEAUHHBIX CPEACTB OOYyYCHHS,
CEMUHAPCKUE 3aHATHS, CAMOCTOsTENIbHAs padoTa.

B xone u3yueHuss y4yeOHOW MMCUUIUIMHBI PEKOMEHJOBAHO HMCIOJIb30BAThH
CIICAYIOIIME METOABl OOYyYEHHs: CJIOBECHBIC, HAIVISIIHbIE, NPAKTHYECKHUE,
3JIEMEHTHI MPOOJIEMHOI0 0O0YYEHMS U HAYYHO-MCCIIEIOBATENIbCKOM AEATEIBHOCTb.

B nponecce camocTogrenbHOi padoThl MAruCTPaHThl PadOTarOT ¢ YUeOHOH 1
HAYYHOH JHTEPaTypoil, MHTCPHET-UCTOUYHUKAMH, COCTABISIOT AHAJTUTHYECKHC
TaOJMIBL, BEAYT TEPMUHOJIIOTHYECKUE CIIOBAPH.

Bcero Ha u3yueHue ydyeOHONW TUCUMIUIMHBI HA THEBHOH (HOpME MOTyUEHUs
oOpazoBaHus 0TBOAMTCS 162 yaca, U3 HUX ayAUTOPHBIX 54 yaca.

PacnipeneiieHne ayIMTOPHBIX 4acOB MO BHJAAM 3aHATHIA: 20 YacOB JIEKIIWH,
34 yaca CeMMHAPCKUX 3aHATUH.

CamocrosTenbHas padota maructpanta 1084acos.

Texkyias arrectanusi MPOBOAUTCS B COOTBETCTBHM C YYEOHBIM IJIAHOM IO
CHENUANBHOCTH B (JOpME 3aueTa (TPETUid CEMECTD).

Ha wu3yuenue y4eOHOM AMCHMIIIMHBI HA 3a04YHOH (QOpME MOJIyYCHUs
oOpa3oBaHHs OTBOAUTCS 18 ay IMTOPHBIX Y4acoB.

PacnipenenieHre ayuTOPHBIX 4acOB IO BUAAM 3aHATHIA. 8 4acoB jnekuuu, 10
4aCcOB CEMUHAPCKHUX 3aHATHH.

Pacnipenenenrie ayaMTOpHOM Harpy3kd Ha 3a04HOM (popMe mnomydeHus
00pa3oBaHMs IO CEMECTPaM:

B TPETHEM CEMECTPE ayJUTOpPHAs HAarpy3Ka COCTABISCT 6 4acoB, U3 HUX 2
qaca JeKuui, 4 yaca CEMUHAPCKHUX 3aHSATHI.
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B YETBEPTOM CEMECTPE AyAMTOPHAs HArpy3Ka COCTaBIAET 4 yaca, U3 HHUX 2
yaca JIEKIHii, 2 yaca CEMUHAPCKUX 3aHATHH.

CamocrosTenbHas padota maructpanta 152 vaca.

Tekyuias arrecranus TPOBOJUTCS B COOTBETCTBUU C YUEOHBIM IUIAHOM TIO
cnenuanbHOCTH B popme 3aueta (4 cemectp).



COAEPKAHUE YUYEBHOI'O MATEPHAJIA

Pazpen 1. OObekTsl OuHOTexHOJOrHH. MeaxkomacmitabHass H
KPYIHOMACIITA0OHAs OMOTEXHOJIOTHS.

Tema  1.1. IlpuHununuajbHass  cxemMa  OHOTEXHOJOTHYECKOI0
NPOU3BOACTBA.

Pacrenust v cenbCKOXO3SICTBEHHBIE YKUBOTHBIE — OOBEKTBI OMOTEXHOJIOTHH.
MuKpOoOprasu3Mbl Kak OCHOBHBIE OOBEKTHI OMOTEXHOJOTUM M UX MPEUMYIIECTBA
OpPU PEHICHUH OMOTEXHOJIOTMYECKHX 3a1ad. TpeOoBaHMs K MHUKPOOpPraHH3MaM-
MPOAYLIEHTaM, TPOU3BOACTBEHHBIE IITAMMBI MHUKPOOPraHU3MOB-TIPOAYLICHTOB.
[TonOop, cenekurs U yay4dlIeHHe ITaMMOB-ITPOYLIEHTOB.

Tema 1.2. YpoBHM OHMOTEXHOJOTHYECKHX POU3BOACTB.

MenkomaciirabHast 17} KpynHOMacITabHas OMOTEXHOJIOTHSI.
XapakTEpUCTUKA OCHOBHBIX OWMOTEXHOJOTMYECKUX MpoueccoB. (OCHOBHBIC
TpeOoBaHus U oOecreueHre 0€30NaCHOCTH OMOTEXHOIOTUYECKUX MTPOLIECCOB.

Pa3nen 2. BHOTeXHOJIOTHH B COBPEMEHHOM CEJIBCKOM XO3MIHiCTBE H
NHIIEBOI MPOMBILLICHHOCTH

Tema 2.1. BHOTEXHOJIOTHS U CeJIBLCKOE X035 CTBO.

buortexHonorust B pacTeHUEBOACTBE. KyIbTUBUPOBAHUS KJIIETOK BBICIIMX
pacrennii. KayulyCHbIE M CYCIIEH3MOHHBIE KYJIBTYPBI, METOABI TOIYYEHUS U
MCIOJIb30BAHMS.

Tema 2.2. BHOTEXHOJI0THSI 1 PACTEHUEBOACTBO.

CHCTEMBI TEHETHYECKOH CcepTH(UKALIMK CENbCKOXO03SIMCTBEHHBIX PACTCHHIA.
HMHHOBallMOHHAs TEXHOJOTHS [MPOMBILIJICHHOTO BBIPAIIMBAHUS W KOMILIEKCHOM
nepepaboTku TonmuHamMOypa. TexXHOIOrHs BbIpallMBaHWsI HOBBIX COPTOB TOMAaTa B
OTKPBITOM TPYHTE JUIsl MPOMBILJIEHHON nepepaboTku. MHTpOoaAyMpOBaHHBIE COpTa
TONYOMKH BBICOKOPOCTIOW /ISl MPOMBILIUIEHHOTO KYJBTUBUPOBaHUS. PerynsTopsl
pocTa pacTeHWid (SMMH, 3MHUH TUIIOC, (UTOBUTAN). MUKpPOOHBIE YIOOPEHUS.
TEXHONMOTUH 3aIUTHI CEIBCKOX03HCTBEHHBIX KYJIBTYP.

Tema 2.3. buoTexHo/10rust ¥ ’)KUBOTHOBO/JCTBO.

BUOTEXHOIIOrMYECKUE TPOLECCH B 3aroTOBKE KOPMOB JUIS >KMBOTHBIX.
OCOOEHHOCTH COBPEMEHHBIX TEXHOJIOTWMH MOJIyYCHHsS MPOAYKTOB CKOTOBOJCTBA,
CBUHOBOJICTBA, MNTHULEBOJACTBA, PbIOOBOACTBA. TEXHOJOTMM BOCHPOM3BOJACTBA
CEJILCKOXO3SIMCTBEHHBIX ~ JKABOTHBIX.  TE€XHOJIOTMM  COXPAHEHUS  30POBbs
YKUBOTHBIX U 00ECTIEYCHUS UX MPOTYKTUBHOCTH.

Tema 2.4. BHOTEXHOJIOTHS U MUILEBAasi NIPOMBIULJICHHOCTb.

MuKpoopraHu3Mbl B TMOJYYECHHHM NHILEBBIX MPOAYKTOB. broTexHOMOrMs
NOJTyYEHUST KUCIIOMOJIOYHBIX MPOAYKTHI (ChIp, HOTYpPT, KepUp, CMETaHa, MacIo,
JETCKOE MUTAHKE). BHOTEXHOIOTHS XJIEOOMPOIYKTOB. BpoIuiibHBIE MPOU3BOACTBA
(MMBO, BWHO, COUPT, YKcyc). [lumeBele O00aBKHM, YCHIWTENIM  BKyca.
AMUHOKUCIIOTBI W BHUTaMUHBL. DEpPMEHTH B TNHILICBOH MPOMBILIICHHOCTH.
Hcnons3oBaHne B MNHINEBOM NPOMBIIUIEHHOCTH TNIPOTEWMHA3, aMWJA3, JIUMA3,
MEKTUHA3, B-rajakTo3uias.
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Pa3nen 3. I'eHeTH4eckas nHKeHepHUsi B OHOTEXHOJIOTHH.

Tema 3.1. Ilosry4yeHHne NPOAYHEHTOB U CIOCOObI UX YJIYYLICHUSA.

CryneHuatelii 0TOOp ClydaliHbIX MyTalmid, 0TOOpP MYTaHTOB C 3aJaHHBIM
(PEHOTUIIOM, MYyTalMh, M3MEHSIOIUE SKCOPECCUI0 T€HOB. (DH3MOIOTUYECKHE W
TFCHETUYECKUE  CMOCOOBI  peryyisiuud  MeTabom3Ma  MUKPOOPraHHU3MOB-
npoayueHToB. Ponb (akTopoB BHEHIHEH cpeApl B PErysisiiuud  MeTabonu3ma
npoayueHToB. HCnosib30BaHME TEHETHYECKMX METOJOB B OHOTEXHOJIOTHU.
['eneTnueckue cnocoObl yayUIeHUs: TPOAYLEHTOB.

Tema 3.2. PekomOunanTHas AHK.

['eHeTHUECKAsT WHKCHEPUST W TEXHOJIOTHS PEKOMOMHAHTHBIX MOJIEKYIL
OCHOBHBIE OTKPBITHS, TEOPETHYECCKH OOOCHOBABLIME TEXHOJOTUYECKUI MOIXO0 K
HACJICACTBEHHOW WH(popManuu. OOmMe NOHATHS O MATPUYHBIX MPOLECCax:
pETUIMKALMS, TPAHCKPUIILIMS, TPAHCIISALMS.

HMHCTpYMEHTHI TeHETUYECKOW MHKeHepUH. [1loHdTHE BekTOpa. PecTpukrassl,
UX OCHOBHBIE XapPAKTCPUCTUKU U 00J1aCTh MpuMeHEHUs. CocoObl «HApe3aHus» U
uacHtugukann GparmentoB JHK. ['mOpuamszanmonneie 30HAbL. COeIMHEHUE
¢parmentoB JIHK. OOparHas TpaHCKpunTaza W €€ HCIOJIb30BAHUE B TECHHOM
unxenepun. JJHK-nommmepasa u JIHK-nmuraza. CnocoObl BBEIEHUS KIIOHUPYEMOW
JIHK B Kj1eTKM ¥ 0OTOOP KJIOHOB.

Crparervst KJIOHMPOBAHUS. OKCIPECCUS  YYKEPOJHOM T'E€HETMYECKOM
uHpopMaMK B KJIETKax OakTepuii, [pOiOKEH, pPAacTeHUWil W SKUBOTHBIX.
OcoOGEHHOCTH OpraHn3alK BEKTOPHBIX CHCTEM JJIsl SKCIIPECCHUU TEHOB.

Paznen 4. Texnosiornu pepMEeHTANNOHHBIX MPOLECCOB.

Tema 4.1. buokaraau3aropbl H UX CBOIICTBA.

CrTpykTypa, CBOMCTBA MW MEXaHM3M JCHCTBUS  OMOKaTaam3aTopoB.
[TpenmyniecTBa U HEAOCTATKH OMOTEXHOJOTMYECKUX MTPOU3BOJCTB MO CPABHEHUIO
C XUMHYECKUMU TeXHOJIorusiMu. O0mmias cxema (pepMEHTALIMOHHBIX MTPOIIECCOB.

Tema 4.2. ®epmeHTanus.

Of0mass cxema  (PEPMEHTAUMOHHBIX  MpoueccoB.  KOHCTpyKTHBHBIE
0ocoOeHHOCTH OnopeakTopoB. TpeOoBaHus K cucTeMaM (pepMEHTAMK. THIBI W
PEKUMBL (PEpPMEHTALIMK: TEPUOJNYECCKUE U HENPEPBIBHBIE MPOLECCHL. [IpOayKTHI
nepBoid u BTOpoi (epmeHTan. OTKPBITHIE U 3aMKHYTHIE (DEPMEHTALMOHHBIE
cucteMbl. MacmTabMpOBaHKUE TEXHOJIOTMYECKUX MPOLIECCOB.

Tema 4.3. UmmoOuau3anusi.

NmmoOunusnpoBannbie GpepmMeHTh. CiocoObl MMMOOMIH3aun (PEPMEHTOB.
NMMOOHTU30BaHHBIC KIIETKHA B OMOTEXHOJIOTHH.

Tema 4.4. Meroabl BbIACICHUST W OYHCTKH  NPOAYKTOB
OMOTEXHOJIOTHYEeCKHUX MPOLECCOB.

Otnenenue OMOMAaCCHI. Beraenenue LIEJIEBOTO OPOAYKTA.
DJEKTPOXUMHUYECKUE METOJIbI, MOHOOOMEHHAasl Xpomarorpadus, 3JeKTpodopes,
UMMYHO3JIEKTPOOpE3, MPOTOYHOE LHEHTPU(YTUPOBAHKUE. Addunnas

xpomarorpadus. Moaudukanms ©  cradwimM3anMs  LENEBbIX  MTPOAYKTOB
OMOTEXHOJIOTHYECKHUX MTPOIIECCOB.
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Pazpen S. TexHonoruu mnojy4eHHsl COBPEMEHHbIX BaKUMH |
AHATHOCTHKYMOB.

Tema 5.1. Knaccupukanus BakuuH.

’KuBble, HMHAKTMBUPOBAaHHBIC, CYOBCAMHWYHBIC BAKUMHBL TEXHOJIOTHA
OPOU3BOACTBA OaKTEpUAIBHBIX W TPUOKOBBIX BaKUMH. (OCHOBHBIE  THIIBI
NUTATENBHBIX CPEI U UX BBIOOP.

Tema 5.2. TexH010ruM NPOU3BOACTBA BAKIHH.

KynapTypel KJIETOK H  pa3BHBAIOLIMECS KypUHble 3MOPHOHBI  AJIs
KyJIbTUBUPOBaHUSI BHPYCOB. OueHka 3(QQEKTUBHOCTH BaKIMH M TpodiieMa HX
0€30NMacHOCTH.

Tema 5.3. UMMYHOJIOTHYECKHE PEAKIIHH.

Peakumm  npeuunuranmy, — arriilOTUHALMK,  WUMMYHOJIFOMUHUCLEHIMH,
UMMYHO(EPMEHTHBIHN aHaIu3, TPEOOBaHMS K AHTUTEHAM-TMAarHOCTUKYMAaM.

Tema 5.4. [lonumepasHas nenHasi peakuusi.

[IprHLMITBI OCYIIECTBIEHUS TIOJMMEPA3HOM LEHON peakiui. KOMITOHEHTEI
MOJIMMEPA3HOi 1enHoM peakumu. CTaguu NOJUMEPA3HOM LEMHONW PEaKUUU.
Metoabl yuéra pe3yapTaroB. /lnarHocTuyeckas 3HaYuMOCTb.

Pazgen 6. buorexHosorum B MeAHLHHE, HMMYHOJOIMH H B
NPOU3BOACTBE JICKAPCTB.

Tema 6.1. TexHooruu nosay4eHust PapmMaxKoJ0ru4eCKux nNpoayKTOB.

Texnonornn  monydyeHuss — aHTUOMOTHKOB.  [lonmydyeHwme — WMHCYJIMHA,
UHTEP(PEPOHOB, WHTEPAECHKMHOB. MOHOKJIOHAIBHBIE AHTUTENA W TEXHOJIOTHH
ruOpugoM. CTBOJIOBBIC KIIETKM M MX UCIOIB30BaHuE. KiloHMpoBaHue.

Tema 6.2. TexHoOJIOrMM MOJYy4YeHHUs] NPENapaToB HA OCHOBE KHBBIX
KYJbTYP MUKPOOPIraHU3MOB.

HucbOakreprodsl. Hopmodopa B 60pede ¢ aucOakrepuo3amu. [Ipemnaparsi
HA  OCHOBE  JKHMBBIX = KyJbTYyp  MHUKPOOPraHusMoB:  Ou(maoOakrepuu,
MOJIOYHOKUCIIBIE OAKTEPUM, HEMATOICHHBIE IITAMMbl KWIICYHOW IMAJOYKH.
Mononpemnapare! A npenaparsl HA OCHOBE CMEIIAHHBIX KYJIBTYP.

Paznen 7. broTexHo10rHM B OXpaHe OKpY’Kalouieil cpeabl H pelieHust
npodseMbl NOJy4eHHsI BO30OHOBJ/ISIEMbBIX JHEPTOHOCHTEJIeH

Tema 7.1. PanmonanbHasi mnepepadboTka o0TX0A0B. buonornueckas
nepepaboTKa MPOMBILIIEHHBIX U CEIbCKOXO3HCTBEHHBIX OTXOA0B. AHa’pOOHOE
pasokeHre M mepepaboTka OTX0M0B. bHoaerpamanus XJOPONPOU3BOIHBIX M
NOJMAPOMATHYECKUX YTIIEBOJOPOAOB, HE(PTH, TOBEPXHOCTHO-AKTUBHBIX BELIECTB,
MECTULIMIOB.

Tema 7.2. Bo300HOBJIsIeMbIe JHEPrOHOCUTEH. TE€XHOJIOTUS MOJYYEHUS
OMOMAacChl € MCHOJB30BAHUEM COJHEYHON 3HEPrUM, BOJOPOCIA W BOJIHBIC
pacTeHMs, MaclMuHble pacTteHus. DepMeHTalMs, 3TAHON, MOJYYEHUE METaHA B
aHa3poOHBIX ycnoBusiX. CHcTeMbl, oOpasyromme BoAOpoA. buonormveckuii
KOHTPOJIb MUKPOOHOJIOTHUYECKOH MepepabOTKH OTXOI0B.
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Paszpen 8. Hayunble wuccienoBaHusi, COCTOSSHHE H MEPCHEKTHBBI
pa3BUTHSI OMOTEXHOJIOTHU H MMMYHOJIOTHH B pecnyO/uke benapycs

Tema 8.1. AKTya/bHbIE HANpPaBJEHHS HCCACA0BAHUI B 00JacTH
NPUKJIAIHOI OMOTEeXHOJIOTHH U HMMYHOJI0THH B besapycu.

HayuHble yupexneHus, BeAyIue UCCAECI0BAHNS B 001acTh OMOTEXHOJIOTHA
¥ UIMMYHOJIOTHHU. ['0CYyJapCTBEHHBIE HAYYHO-TEXHUYECKUE MPOrpaMMbl B 001aCTH
OMOTEXHOJIOTMA W MMMYHOJOTWU. [IpoM3BOACTBO MPOAYKTOB OMOTEXHOJOTHHU B
PecnyOnuke benapych M mnepcnekTuBbl €ro pocta. OCHOBHBIE MNPEANPUATHUS
OMOTEXHOJIOTHYECKOH — oTpaciu. [lpoOjaemMbl W JTOCTUKEHUS COBPEMEHHOM
OMOTEXHOJIOTHH.
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YUYEBHO-METO/JUYECKASI KAPTA YUEBHON JUCOUTIJIAHBI
«(TPUKJAJHBIE NPOBJEMbI BUOTEXHOJIOTY 1 UMMYHOJIOI U»
(nHEBHAs (popMa MOJIyYEHHUs BBICIIErO 00pa30BaHusl)
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1 O0bexTnl OMoTexHOMOrNH. MekoMacIITAOHAS U KPyNNHOMAcCIITAGHAasI ) 4 3
O0MOTEeXHOJI0rHsl.

1.1 | MlpuHuunuanbHAS cXeMa GHOTEXHOJIOTHYECKOro MPOU3BOACTBA. 2 2 4 |Komnerotepras | 1,2,4 |YcrHeli ompoc,
Pactennst M CeNbCKOXO3SHCTBEHHBIE JKUBOTHBIE — OOBEKTHl OHOTEXHOJOTHH. Ipe3eHTalus, 3almra
MuKpoOpraHn3Mbl Kak OCHOBHBIE OOBEKThI OMOTEXHOJNIOTHH U HX MPEUMYIIECTBA IPU BUJI€OMaTEPHUAJIBI MPaKTUYECKUX
pemieHMH OMOTEXHOJOTMYECKHX 3amad. [peOoBaHMs K  MHUKPOOPraHHU3MaM- 3a1aHui
NpOAYyLEHTaM, IPOU3BOACTBEHHbIE IITAMMbI  MHUKPOOPIaHU3MOB-IIPOIYLIEHTOB.

ITonOop, cenekuus ¥ yIydlIeHne ITaMMOB-TIPOIYIEHTOB.

1.2 | YpoBHHU GHOTEXHOIOTHYECKHX MPOU3BOACTB. 2 4 |Komnerotrepras | 2,3,7 |Temaruueckue
MenkomacmtabHass W KpynmHoMaciuTaOHasi OHOTEXHOJOTHs.  XapaKTepPHCTHKA Ipe3eHTauus, JOKJIafpl,
OCHOBHBIX OMOTEXHOJIOTHYeCKHX nporeccoB. OCHOBHbIE TpeOoBaHMs U obecreueHne BUJIEOMAaTEPUAJIBI YCTHBIN OMpoc
0€30MacHOCTH OMOTEXHOJOTHUECKUX MPOLECCOB.

2 buorexHosorum B COBPEMEHHOM CEJbCKOM  XO3SICTBe M  MNHUIIEBOH > 6 16
NPOMBIILIEHHOCTH

2.1 | BHOTEXHOI0THSs U CEIbCKOE X035IHCTBO. 2 4 |KommnbrotepHas | 1,6,7
buorexHosnorus B pacreHueBoacTse. KyapTUBUPOBaHUs KJIETOK BBICIIHNX PACTEHUM. Ipe3eHTauus,

KannycHble U CyCclieH3MOHHBIE KYJbTYPhl, METObI OJYUYEHUsI U UCTIOTIb30BAHMUSL. BUEOMAaTEPHUAJIBI
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2.2 | BHOTEXHO/I0THS H PACTEHHEBOACTBO. KommnbroTepHas VerHbiil onpoc,
CucreMbl  reHeTHMYeCKOH  CepTU(UKALMU  CEIbCKOXO3SHCTBEHHBIX  PACTEHUU. Npe3eHTALNA, 3amuTa
WHHOBAIIMOHHASsT TEXHOJIOTHS] TPOMBIIIJIEHHOTO BBIPAIIUBAHUS M KOMIUIEKCHON BU/IEOMATEPUAITBI MPAKTHIECKUX
nepepaboTku TonmHaMOypa. TeXHONOrusl BbIpAIUBAHMS HOBBIX COPTOB TOMAaTra B 3aaHui,
OTKPBITOM TPYHTE Il MPOMBIILIEHHON nepepadorkn. MHTpoayLHMpOBaHHbBIE COpTa TECTHPOBAHNE
royOuKH BBICOKOPOCIION [UIsi MPOMBIILIEHHOTO KYJIBTUBHPOBAHUA. PerynsTopsl
pocra pacteHuii (3MHMH, 3NHH IUIROC, (uToBUTAN). MuUKpoOHBIE yHOOpeHwHs.

TexXHOIOTNH 3aIUTHI CETbCKOXO3SHCTBEHHBIX KYJIBTYD.

2.3 | BHOTEXHO/IOTHS U KUBOTHOBOACTBO. KommnbroTepHas VerHbiil onpoc,
broTtexHoONMOrMUeCKUe MPOLeCChl B 3arOTOBKE KOPMOB UIsA JKHBOTHBIX. OcoOeHHOCTH NPe3eHTALHA, 3amuTa
COBPEMEHHBIX TEXHOJOIMH MOJYYEeHHS MPONYKTOB CKOTOBOJCTBA, CBHHOBOJCTBA, BU/IEOMATEPUAITBI MPAKTHYECKUX
NTHLIEBOICTBA, pBIOOBONCTBA. TexHonornu BOCITPOM3BO/ICTBA 3aaHU.
CENIbCKOX O3STICTBEHHBIX JKUBOTHBIX. TEXHOIOIUN COXPAaHEHUS 310POBbsI JKUBOTHBIX U
00eCTeYeHNsI UX MPOYKTHBHOCTH.

2.4 | BHOTEXHOJIOTHSI M TUINEBAS MPOMbIILIEHHOCTD. KomnerotrepHas YcrHbI onpoc,
MuKpOoOpraHu3Mbl B MOJYYEHHH MHIIEBBIX MPOIYKTOB. BHOTEXHOJIOTHS MONTy4eHUs NPe3CHTALNS, 3amuTa
KHCJIOMOJIOYHBIX MPOAYKTHI (CbIp, HOrypt, kedup, CMeTaHa, MAacio, MAETCKOe BU/IEOMATEPUAITBI MPAKTHIECKHX
nutanue). buorexHonorust xneOonponaykToB. bpoamnmpHble mMpom3BoxcTBa (MHBO, 3amaHui
BUHO, CIUpT, yKkcyc). IlumeBblie moOaBkH, yCHIMTENH BKyca. AMHHOKHCIOTBI U
BUTaMHUHBbL. PEPMEHTHI B MUILEBONH MPOMBIIUIEHHOCTH. Mcronb30BaHne B MUINEBOM
IPOMBIIIJICHHOCTH POTEUHA3, AMUJIA3, JINIA3, NEKTHHA3, J-raJakTo3uaas.

3 | I'enernueckasi MHKeHepHUsi B GHOTEXHOJIOTHH 4

3.1 | Mony4eHue NPOAYUEHTOB H CMOCOOBI X YTyl EHUSE. KomneroTepHast
Crynenuarelii oTOOp CHOy4alHBIX MyTauuid, OTOOP MYyTaHTOB C 3aJaHHBIM NPe3CeHTALHA,

(deHoTHUIIOM, MyTalMH, HW3MEHSIOIIHUE 3KCIPECCHI0 TeHOB. DU3NOJOrHYecKHe W BU/IEOMATEPUAITBI
TEHETHUYECKHE CIIOCOOBI perysisinuu MeTaboiin3Ma MUKPOOPTaHU3MOB-TIPOAYLIEHTOB.

Pone dakTopoB BHemmHeW cpeapl B peryysinuu  MeTabojm3Ma MPOIYIHEHTOB.

Hcnonp3oBaHNE MEHETUUECKUX METONOB B OMOTEXHOJOTHH. | eHeTHuecKue criocoOb

YJIYYHICHUS] TPOIYLIEHTOB.

3.2 | PekomOunanTnas THK. KommnbroTepHas
I'eneTndeckass WHXXEHEPHUS M TEXHOJIOTHS PEKOMOWHAHTHBIX MOJieKyJ. OCHOBHBIE NPe3CeHTALHA,

OTKPBITUS,  TEOPETHYECKH  OOOCHOBABIIME  TEXHOJOTMYECKMH  TOAXOA K BUJIEOMATEPUAITBI

HacnencTBeHHOH wuHpopManmu. OOmue TMOHATHA O MATPUYHBIX MpoLeccax:
peIUIMKaLNs, TPAHCKPUMLUS, TpaHCHAusl. MHCTPyMEeHThI F€HeTHYECKONH NHXKEHEPUH.
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ITonsitue BekTopa. PecTpukrasbl, WX OCHOBHBIE XapakTePUCTHKH M 00JacTh
npuMeHenust. CrocoObl  «Hapesanws» U wuaeHtupukauun Qparmentos JIHK.
Iubpunmzammonnbie  30HAbL.  Coenuuenue  ¢parmentor JHK.  OOpartHas

TPAHCKPUIITAa3a U €€ MCINOJb30BaHUEe B reHHOM uHxkeHepuu. JHK-nomumepasa u
JHK-nuraza. Criocodsr BBenenust kiaonupyemoit JIHK B kieTku u oTOOp KIIOHOB.
Crparerust KJIOHUPOBaHUS. DKCIPECCHsI Yy>KEPOAHON reHeTHndeckoll mHpOopMauuu B
KJIEeTKax OakTepuil, OpoKel, pacTeHWH M JKUBOTHBIX. OCOOEHHOCTH OpraHM3aLuu
BEKTOPHBIX CHCTEM JJIs1 3KCIPECCUU T'€HOB.

4 TexHoJ0r1Mu (pepMEHTALHOHHBIX POLIECCOB 2 6 16

4.1 | BuOKATANIM3ATOPBI H HX CBOMCTBA. 2 4 |KommnbrotepHast |7,9,10|YcrHpiil ompoc,
CtpykTypa, CBOHCTBA W MEXaHU3M IeHCTBHA OMOKaTamu3aTopos. IIpenmyinecTsa u NIpEe3eHTaLus, 3aLUTa
HEOCTAaTKH OMOTEXHOJOTMYECKHX TNPOM3BOACTB IO CPABHEHUIO C XUMHUYECKHUMH BUJIEOMATEPUAITBI MPAKTHIECKUX
texHoJjiorusimu. OO1asi cxeMa pepMEeHTAIMOHHBIX MPOLIECCOB. 3aJaHUH,

TECTHPOBAHNE

4.2 | MdepmenTanus. 2 4 |KommbrotepHast | 1,4,5 |YcrHeIi ompoc,
OOmast cxema (epMEHTALMOHHBIX MpoLeccoB. KOHCTPYKTHUBHBIE OCOOEHHOCTH NPe3CHTALNS, 3amuTa
ouopeaktopos. TpeboBanms k cucremam (¢QepMeHTaUMH. THUOBL WU PEKHUMBI BU/IEOMATEPUAITBI MPAKTHIECKHX
bepMeHTaIMN: TEPUOJUUECKHE U HEenpepbiBHBbIE mpouecchl. [IpoaykTel mepBod u 3amaHui
BTOpOoii (epmeHTanu. OTKPBITBIE W 3aMKHYTbIE (PEPMEHTALMOHHBIE CHCTEMBI.
MacmtabupoBaHHe TEXHOJOTHYECKUX MPOLIECCOB.

4.3 | ©mmoOuau3anms. 2 4 |KommnbrotepHas |8,9,10
NmmoOmnusuposanHeie  pepmentol.  CrnocoOpl  uMMoOOmmm3auuu  (EepMEHTOB. Ipe3eHTalus,
NMMOOMIN30BaHHBIE KJIETKU B OMOTEXHOJIOTHH. BU/IEOMATEPUAITBI

4.4 | MeToabl BbiieJIEHHSI H OYHCTKH MPOAYKTOB GHOTEXHOJOTHYECKHX MPOLECCOB. 2 4 |KomnberorepHas | 3,8,9 |3amura
Otnenenune Oumomacchl. BrimeneHne neneBoro  MpoAykTa. DJIEKTPOXUMHUYECKHE NPe3eHTALNA, NPAKTHIECKUX
METOAbl, MOHOOOMEHHasi Xpomartorpadus, 3jekrpodopes, UMMyHO3JIEKTpodopes, BUICOMATEPHAITBI 3a/TaHUH,
nporouHoe ueHTpudyrupoBanue. AdduHHas xpomarorpadus. Mopudukanus u TECTUPOBAHHE
CTa0MJIN3aLUS EJEBBIX MPOAYKTOB OMOTEXHOJOTHUECKHX MPOLIECCOB.

S TexH0JIOrHH NoJy4YeHHsI COBPEMEHHBIX BAKIIHH H JHATHOCTHKYMOB 2 6 20

3.1 | Knaccupukauusi BAKUHMH. 2 4 |KommbrotepHast | 7,10
JKviBble, NHAKTUBUPOBAHHBIE, CyOBENMHUYHbIE BAKIIUHBI. TEXHOJIOIUN NMPOU3BOACTBA NPe3CeHTALHA,
OaKkTepHaTbHBIX M TPUOKOBBIX BakUMH. OCHOBHBIE THUIBI MHUTATENBHBIX CPEN U HX BUJIEOMATEPUAITBI
BBIOOD.

3.2 | TexHO010THH IPOU3BOACTBA BAKIHH. 2 4 |KomnbrotepHass [6,9,10|VcrHblii onpoc,
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KynpTypel KJI€TOK U pa3BUBAIOLIMECS KypPHHBIE SMOPHUOHBI Uil KYJIBTHUBHPOBAHUS Ipe3eHTalus, TECTUPOBaHUE
BUpycoB. OueHka 3 peKTHBHOCTH BaKIMH 1 pobiiemMa ux Oe30macHOCTH. BUEOMAaTEPUAJIBI

3.3 | IMMyHO/IOTHYECKHE PEAKIIHH. 6 |KommbrotepHast |6,9,10 |3amura
Peaxuun MPEeLUNUTALUY, arrIIOTUHALINY, MMMYHOJIFOMHUHHCLIEHLINH, Ipe3eHTaLus, MPaKTUYECKUX
UMMYHO(EPMEHTHBIN aHaJH3, TPEOOBAHNUS K AHTUT' €HAM-THATHOCTUKYMaM. BUJ€OMATEPHUAJIBI 3a0aHUN

5.4 | onumepasHas ueNHAS PeAKIHSI. 6 |Kommbrorepras |1,2,9,|Tectuposanue
[IpyHuMOBl  OCYIIECTBJAEHHUS MOJUMEPA3HOW LenHOHW peakuuu. KOMIOHEHTHI MpEe3eHTaLNs, 10
MOJIMMEPa3HON LenHol peakiuuu. CTaauu MOJUMEPa3HON [EeMHOW peakunu. MeTobl BUAEOMATEPHAIIBI
y4éTa pe3yapTaToB. JIMarHocTu4ecKkas 3Ha4UMOCTb.

6 buotexHo0ruy B MeuIMHEe, MMMYHOJIOTHMH M B IPOU3BOACTBE JIEKAPCTB 4 10

6.1 | Texnonoruu nostyuenusi GapMaKoJOrH4ECKUX MPOAYKTOB. 2 4 |KomnerotrepHas | 1,3,6.
TexHoNOrMM TONy4YeHUsT AaHTHOMOTHKOB. llonmydyeHune WHCyNWHA, WHTEPPEPOHOB, NIpEe3eHTaLus, 10
UHTEPJICHKNHOB. MOHOKIIOHATIbHBIE aHTUTENA U TEXHOJOrHH rHOpunoM. CTBOJIOBbIE BUJI€OMAaTEPHUAIIBI
KJIETKU U UX Ucrnojb3oBaHue. KioHuposanue.

6.2 | TexHo0rMM MOJY4YeHHsI TNPENAPATOB HA  OCHOBE JKHBBIX _ KyJabryp | 2 6 |Kommnerorepnas | 1,3,6,
MHKPOOPraHH3MOB. NIpEe3eHTaLus, 10
Hucbakrepuossl. Hopmodnopa B 6oprde ¢ nucbakrepuozamu. [Ipenapats! Ha OCHOBE BUCOMATEPHAITBI
JKUBBIX KYJIBTYP MHKPOOPTaHM3MOB: OmpumoOakTeprun, MOJOYHOKHCbIE OaKTEpUH,

HEeNaTOreHHble LITaMMbl KHUIIEYHOW Malouku. MoOHompemnaparsl W IpenapaTbl Ha
OCHOBE CMEIIAHHBIX KYJIbTYP.

7 | BHOTEXHOJIOTHH B OXPAHE OKPY/KAIOIIEH CPeabl H pemIeHusi IPOoOJeMbl 2 8
MOJIy4eHHs1 BO300HOBJIsIeMbIX JHEProHOCHTe el

7.1 | PaumonanabHasi nepepaboTKa OTXO0M0B. 2 4  |KomnbtotepHas | 2.4,5
buonornyeckas nepepadoTka MPOMBILUIEHHBIX M CEJIbCKOXO03HCTBEHHBIX OTXOIOB. Ipe3eHTauus,
AHaspoOHOe  pasnokeHnme W mepepaboTka . OTXOmOB.  buonerpanarus BU/IEOMATEPUAITBI
XJIOPOTIPOU3BOIAHBIX U TOJHAPOMATHUYECKHX YIJIEBOIOPONOB, HE(PTH, MOBEPXHOCTHO-

AKTHUBHBIX BELIECTB, NECTULI/IOB.

7.2 | Bo300HOBJIsIEMbIe JHEPTOHOCHTEJIH. 4 |KomnerotepHas | 5,6,8 [YcTHBIA ompoc,
TexHonorust monydeHHst OHMOMAcChl € UCIONBb30BAHUEM COJHEUHOW 3JHEPIUH, MPE3ECHTAaLNs, 3a11uTa
BOJAOPOCIH M BOAHBIE PACTEHMs, MaciaW4yHble pacTeHus. PepMeHTauus, STAHOJ, BUJI€OMAaTEPHUAJIBI MPaKTUYECKUX
NOJIy4eHHE MeTaHa B aHa’POOHBIX ycioBusAX. CucTembl, o0Opasyromimue BOJOPO. 3a7aHUMN,
Bbuonornyeckuii KOHTPOJIb MUKPOOHOJIOrHUECKON epepaboTKH OTXOAOB TECTUPOBAHUE
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Hay'll-lble HCCIEA0BAHUSA, COCTOSAHUE H NECPCIIEKTHBLI PA3BUTHUA OMOTEeXHOJIOIHH
U HMMYHOJIOTHH B pecniy0sinke bejapych

14

8.1

AKTyanbHble  HANpPaBJIGHHUsI HCCJIeAOBAHMII B 00JacTH  NPHKJIAAHON
0MOTexHOJ0run U UMMyHoJI0oruu B benapycu.

HayuHble yupexneHus, BeOyLIHE WCCIENOBaHUS B 00JacTH OHOTEXHOJOTHMU U
UMMYHOJIOTHH. [ OCynapCTBeHHbIE HAayYHO-TEXHUYECKHE IPOrpaMMbl B 00JacTH
OMOTEXHOJOrMH W WUMMyHOJOTHH. [IpOM3BOACTBO MPOAYKTOB OHOTEXHOJOTHH B
Peciybnuke bemapyce u mepcnektuBbl ero pocta. OCHOBHBIE MPENMPUSTHS
OuorexHoiormueckol  orpaciu. [IpobneMbl W JOCTHXKEHHS  COBPEMEHHOM
OMOTEXHOJIOTHH.

14

KomnerotepHas
Mpe3eHTaLus,
BHUJIEOMATEPHUAIIBI

1,3,7,
9,10

Hroro:

20

34

108

3auer
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YUYEBHO-METO/JUYECKASI KAPTA YUEBHON JUCOUTIJIAHBI
«ITPURKJIAJHBIE ITPOBJEMbBI BHOTEXHOJIOTX 1 UMMYHOJIOI'TW»

(3a04Hast popMa MOJTyYECHHMS BBICIIETO 0OPa30BaHUs)
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[ e 0 — Q. jan
o (o < T = o
< = < = & H S s
o = = = Q= w9 . g
25 3| £ SEE'S o 2
4 o

c g ) o S O < 3 = )

= & = O = 8 Z & = &

1 2 3 4 5 6 7

3 cemecTp

1 | O6bexThb1 GHOTEXHOIOrHH. MeJIKOMACINTAGHAS H KPYTHOMACIOTAGHAS )
O0MOTEeXHOJIOrHsl.

L1 | IpuauunuaabHast cxema GHOTEXHOJIOTHYECKOT0 MPOU3BOACTBA. 2 |Komnerorepnas | 1,2,4 |YcTHBII ompoc,
PacteHnst ¥ CENBCKOXO3SIICTBEHHBIE  KMBOTHBIE —  OOBEKTBI  OMOTEXHOJOTHH. MPE3EeHTAaLNs, 3a11uTa
MuKpoOpraHu3Mbl Kak OCHOBHBIE OOBEKThI OMOTEXHOJOTMH W WX TNPEHMYINeCTBa NPHU BUJI€OMAaTEPHUAIIBI MPAKTHYECKHUX
pemeHnn OMOTEXHOJIOTHYECKHX 3amad. TpeOoBaHUS K MHKPOOPTraHHM3MaM-TIPOAYLEHTAaM, 3a7aHUMN,
NPOM3BOJICTBEHHBIE IITAMMBl MHKPOOPraHM3MOB-TipoayuenTos. llogbop, cenekumst u TECTUPOBAHUE
yJIy4UIEHUE ITAMMOB-IIPOAYLIEHTOB.

2 | BHOTEXHOJIOTHH B COBPEMEHHOM CEJIbCKOM X03ACTBE M MHIIEBOI MPOMbBIILIEHHOCTH

3 | I'enernueckas HHKEHEPHsI B GHOTEXHOJIOTHH 4

3.1 | MonyueHne NPOAYUEHTOB M CIIOCOOBI HX YIYYIHIEHHUS. 2 Komnerotrepras | 1,2,6,
CryneH4aTelii 0TOOp CHy4alHBIX MyTauuid, OTOOp MYTaHTOB C 3aJaHHBIM (PEHOTHIIOM, MIpEe3eHTaLus, 8
MYTaLlH, U3MEHSIOIIHNE YKCIPECCHIO TeHOB. PU3NOJIOrHYecKie U MeHETUIECKHUE CIIOCOOBI BUJI€OMAaTEPHUAIIBI
perymsimuu  MeTadoin3Ma MHKPOOPTaHU3MOB-TIPOAYLIEHTOB. Ponb (axTopoB BHEIHEH
Cpembl B PEryJsiiud MeTaboi3Ma MPOayLEeHTOB. Mcrnonb30BaHNe reHETHYECKUX METOIOB B
ounorexHosorun. I'eHeTnyeckne criocoOb! YayYIIEeHUs] TPOAYLEHTOB.
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3.2

PexomOunanTHas JTHK.

I'eHeTnueckass WHXXEHEPUS] W TEXHOJIOTHUS PEKOMOMHAHTHBIX MOJeKyl (OCHOBHbIE
OTKPBITHS, TEOPETHUECKH OOOCHOBABIINE TEXHOJOTHMUECKUH MONXOA K HACJIEACTBEHHOM
uHpopmauuu. OOImue MOHATHS O MATPUYHBIX NPOLECCAX: PETUTUKALUS, TPAHCKPHUITLIHS,
TpaHcasauusa. MHCcTpyMeHTel reHetndeckoil nuxkeHepuu. [lonsatue Bextopa. PecTtpukrassl,
UX OCHOBHBIE XapakTePUCTUKU H o0nactb mnpuMeHeHus. CrocoObl «Hape3aHws» Hu
unentudukamu ¢pparmenro JJHK. ['ubpunuzanuonnsie 30161 CoenquHeHne GpparMeHTOB
JJHK. OOpartHasi TpaHCKpHUNTa3a U €€ WCIOJib30BaHUe B TeHHouW wuHxkeHepun. JIHK-
nonumepasza u JIHK-nuraza. CniocoOrr BBenenust xknonupyemoii JIHK B knerku u otbop
KJIOHOB. CTpaTerust KIOHUPOBAHUS. JKCIIPECCUS Uy KEPOJHON IeHETUYEeCKON nHpopMaLuu
B KJeTKax OakTepwil, Opoxcked, pacTeHWid W >KUBOTHBIX. OCOOEHHOCTH OpraHU3alnd
BEKTOPHBIX CUCTEM JJIsl SKCIPECCUU I'€HOB.

KomnerotepHas
MpEe3eHTaLus,
BHUJIEOMATEPHUAIIBI

1,5,7

2¥9

TexHoa0rHH (PePMEHTALHOHHBIX NPOLIECCOB

=

4.2

depMeHTALUSA.

Obmass cxema (epMEHTALMOHHBIX TporeccoB. KOHCTPYKTHBHBIE  OCOOCHHOCTH
ouopeakropos. TpeOoBanus k cucremam (pepmeHTanuu. TUIBl U pekUMBI (epMEHTALIUH:
NEepUOIUYECKUE U HEMpepbIBHBIE Mpouecchl. [IponykTel mepBoil U BTOPOI (QepMeHTaLH.
OTkpeITBIE W 3aMKHYThle  (pepMEHTAlMOHHBIE  CHCTEMBL ~  MacmrabupoBaHue
TEXHOJIOTUYECKUX MTPOLIECCOB.

KomnerotepHas
MpEe3eHTaLus,
BHUJIEOMATEPHUAIIBI

1,4,5

2 72

YcrHbI onpoc,
3a1uTa
MPAKTUICCKUX
3aA4aHuN

4.3

HMmoonan3amus.
NmMMoOMIM3npOBaHHbIC (bepMeHTHI. Criocobsr
HNMMOOUIU30BaHHBIE KIIETKH B OUOTEXHOJIOTHH.

UMMOOUITU3ALIIT (bepMeHTOB.

KomnerotepHas
MpEe3eHTaLus,
BHUJIEOMATEPHUAIIBI

8,9.10

YceTHBI onpoc
3a11uTa
MPAKTUICCKUX
3a0aHUN

2

Hroro 3a 3-ii cemecTp

4-ii cemecTp

5

TexHog0rNNn MOJIYYE€HHHA COBPEMEHHDBIX BAKIIMH W THAHOCTHKYMOB

o

5.1

Knaccuduxanusi BAKUMH.
JKvBble, WHAKTUBHPOBaHHBIE, CYOBEOVMHWYHBbIE BAaKLUMUHBL. TEXHOJOTHU MPOU3BOACTBA
OaKkTepHaATbHBIX U TPHOKOBBIX BaKIIMH. OCHOBHBIE THITbI MUTATEIBHBIX CPEI U UX BHIOOP.

KomnerotepHas
MpEe3eHTaLus,
BHUJIEOMATEPHUAJIBI

7,10

2

5.4

Hoaumepa3nas nenHasi peakumsi. [IpuHUMUOBI OCYIIECTBIEHUs MOJUMEPA3HON LEMHOMN
peakuuu. KoMnoHeHThl nonuMepasHoi LenHoi peakuuu. CTaauu NojuMepasHoO# LenHon
peakuuu. Metoasl yuéra pe3yasTaToB. JIMarHocTu4yeckast 3Ha4YMMOCTb.

12,9,
10

buorexnoaoruu B MEAHUILIHHE, HMMYHOJIOTHH H B MPOU3BOACTBE JIEKAPCTB

~o

6.1

TexHoaornu noayyenust GapMaKoJorH4ecKux NpoayKToB.

KomnerorepHas

1,3,6.

272
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TexHonmormu monydeHHss aHTHOMOTUKOB. IlomyueHwe WHCyiIMHA, HWHTEP(EPOHOB, Npe3eHTaLus, 10
UHTEPJICHKNHOB. MOHOKJIOHAJIbHBIE AaHTHTENa U TeXHOJoruu Tudpumom. CTBOJIOBbIC BUJIEOMAaTEPHUAIIBI
KJIETKU U MX UcnoJjip3oBaHue. KioHuposanue.
7 | BHOTEXHOJIOTHH B OXPaHE OKPYKAIOIIEH CPeabl H PemIeHHs: TPoGJIeMbl MOy YeHUsT
B0300HOBJIsIEMbIX JHEproHocHTe el
7.2 | Bo306HOB/IsIeMbl€e JHEPTrOHOCHTEJIH. KomnbrotepHass | 5,6,8 |VerHbIi onpoc,
TexHoNoOrHs MONy4eHHst GOMACChI ¢ UCTIONBb30BAHUEM COJTHEUHOW SHEPTUH, BOAOPOCIH H Ipe3eHTalus, 3aImTa
BOZHbIE PACTEHMs], MaciU4yHble pacTeHus. PepMeHTalus, STAHOJ, MOJyYeHHe MeTaHa B BUJI€OMAaTEPHUAIIBI MPaKTUYECKUX
aHa3poOHbIX ycnoBusx. Cuctembl, oOpasyromue BOAOPOHA. buonormueckuil KOHTPOIb 3a7aHHH,
MUKPOOHOIOrHIeCKOH nepepadoTKH OTXOOB. TECTHPOBAHNE
8 | Hayuubie ncciienoBanus, COCTOSIHHE H MIEPCIEKTHBbI PA3BUTHSA GHOTEXHOJIOTHH H 2
HMMYHOJIOTHH B pecniy0nke berapych
8.1 | AkTyanbHbBIE HANPABJIEHHS HCCIEAOBAHMI B 00JIACTH NPHKIATHOH GHOTEXHOJIOTHH U 2 Komnerorepnas | 1,3,7,
HMMYHOJ0run B benapycu. Npe3eHTaLus, 9,10
Hayunble yupekneHws, Benymue HCCIeAOBaHUS B 00JacTH OHOTEXHOJNOTHH U BUIEOMaTEPHUAJIBI
uMMyHoJioriH.  ['ocynmapcTBeHHbIE  HAYYHO-TEXHHUECKHE TMPOTrpaMMbl -~ B 00JacTH
OMOTEXHOJOTMM W UMMYyHOJOrHH. I[IpoM3BOACTBO NPOAYKTOB OHOTEXHOJOTHH B
PecniyOnmuke bemapyce wm  mepcrektuBbl  ero  pocta.  OCHOBHBIE  NPENNPHUATHS
ObuoTtexHosornueckor orpacin. IIpodiembl 1 JOCTHKEHHUS] COBPEMEHHOH OMOTEXHOJIOTHH.
Hroro: 6 3auér
Bcero: 10
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NHOOPMAINNOHHO-METOANYECKASA YACTD
Jlureparypa

OcHoBHast:
. bensicora, H. A. Mukpo6uosiorust / H. A. benscoa. — MuHck : Bpiin. 1ik.,
2012. —448 c.
. bproxanos, A. JI. Monekynspraas ouosiorus . yueOnuk / A. JI. bproxaHos,
K. B. Peibak, A. WI. Herpycos. — M. : MI'Y, 2012. — 480 c.
. Kambimera, K. C. OCHOBBI MUKPOOHONIOTUH, BUPYCOJIOTUN U UMMYHOJIOTHH:
yue0. nocobue / K. C. Kamsimepa. — PoctoB H//] : ®enuke, 2012, — 281 c.
. HerpycoB, A. 1. MukpoOuonorus. YHUBEPCUTETCKUI KypC : y4eOHUK /
A. W. Herpycos, Y. b. KotoBa. — M. : Akanemus, 2012 — 384 c.
. CasbikuH, 1O. O. buotrexHonorus : yued. nmocodue / FO. O Ca3zbikun [u ap.].
—3-e w3, crep. — M. : Akanemus, 2008. —256 c.
JlonmoJiHUTEILHAS:
. ATiac mo MEIUUUHCKOW MHKPOOMOIOTHH, BUPYCOJOTMHA U UMMYHOJIOTHH :
yue0. mocodue / A. A. BopoOweB [u ap.] ; moa pea. A. A. BopoOsera. — M. :
MemuumHckoe nHpopManmoHHoe areHTcTBo, 2003, — 236 c.
. I'anaktnonos, B. I'. UmmyHonorus / B. I'. ['anaktnoHoB. — 3-€ u31., UCIp. U
jgomn. — M. : Akagemus, 2004. — 528 c.
. T'opneiiunk, B. 1. OcHOBBI MEUKPOOHOJIOTHHA, CAHUTAPUH W TUTHEHBI . y4eO.
nocodue / B. . T'opaeitunk. — Munck : benapyc. Suupiki., 2010. — 199 c.
. Poiit, A. OcHoBbsl uMmmyHoOsoruu / A. Poiit, [x. bpoctodd, 1. Meiin. — M. :
Mup, 2000. — 592 c.

10.2konoruss MuKpoopranu3moB . yueOHuk / A. Y. Herpycos [ ap.] ; mon

oo, pen. A. U. Herpycosa. — 2-¢ uza. — M. : FOpaiit, 2005. — 268 c.
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MeToanyecKue peKOMeHAANUHN M0 OPraHU3aIUH U BbINOJHEHUIO
CaMOCTOSITeIbHOIT pa00ThI MATHCTPAHTOB

OnHoli W3  OCHOBHBIX 3aJa4  BBICHIErO0  OOpa3oBaHUs,  SBJSCTCS
(GOpPMHUpPOBAHUE  TBOPYECKOW  JIMYHOCTM  COEHUAINCTA,  CIHOCOOHOIO K
CaMOPa3BUTHUIO, CaMOO0OpPa30BaHNI0, MHHOBAIIMOHHON NeaTeTbHOCTH. CUMBOJIAMH
HOBOTO B3IJIs/1a HA 00pa30BaHUE CTAHOBATCS KOMIETEHTHOCTh, MHANBUIYAIHLHOE
TBOPUYECTBO, CaMOCTOSTEIIbHBIN TMOMCK 3HAHUH, NOTPEOHOCTh 150:¢
COBEPILECHCTBOBAHUSL.

Tosbko 3HaHUS, JOOBITHIE CAMOCTOSTEIBHBIM TPYAOM, JCIAI0T BBIMTYCKHUKA
MPOJYKTUBHO MBICIISIIMM  CHEIUAIMCTOM, CHOCOOHBIM TBOPYECKH PpEIIATh
npo(eCCUOHAIBHBIE 3a7]a41, YBEPEHHO OTCTAUBATh CBOW MO3UIIHH.

[Tpn m3yuenun auctuiuiviHbl «IIpukiagHbie npoOeMbl OMOTEXHOJIOTHU U
MMMYHOJIOTUM» MOTYT MCIIOJIB30BATLCS PA3IUYHBIE TOAXOABl B OpPraHU3alUu
CaMOCTOSATEIBbHON padOThl MArUCTPAHTOB.

JleATENbHOCTh MArUCTPAHTOB COCTOUT B M3YUYEHUU OO30PHOIO JIEKIIMOHHOTO
Marepuaa, COACP>KaHUsl JIMTEPATYPHBIX UCTOUYHUKOB, BKITFOUANOIIUX YYCOHUKH U
y4eOHbIE TTOCOOMSI, UHTEPHET UCTOYHUKHU, COCTABJICHUM AHAJIMTUYECKHUX TAOJIHUIL,
CXEM, TEPMUHOJIOTHYECKUX CIIOBAPEN.

PaGora npenogaBarensi COCTOMT B OOYyYEHMM MAaruCTPaHTOB CIOCOOaM
CaMOCTOSITENIbHOM y4eOHOW pPadOTBHl M PA3BUTUM Y HHUX COOTBETCTBYOIIUX
KOMIICTCHIIMM, B BBIJCJICHAM OTJAECIBHBIX TEM HWJIM HMX 4YacTed I
CaMOCTOSTEIBHOTO M3YUYEHUs MO YYCOHHKAM W y4EOHBIM MOCOOMSIM, a TaKKe B
pa3paboTKe MPOTrpaMMbl KOHTPOJIS CAMOCTOSTEbHON PabOThl MaruCTPaHTA.

CamocrosTenbHass padoTa MaruCTpaHTOB MPOTEKACT B (POpME JEIOBOIO
B3aUMOACUCTBHS CTYICHT MOJyYacT HEMOCPEACTBEHHBIE yKa3aHus,
PEKOMEHAIMY NTPENO1aBaTElsl 00 OPraHU3alii U COJECPKAHUKM CaMOCTOSTEIIBHON
JEATENBHOCTH, a MPENoAaBaTelb BBIMOIHAET (QYHKIUIO YIPABICHHUS YEPE3 YUET,
KOHTPOJIb M KOPPEKLIMIO OMIMOOYHBIX ACHCTBUNA.

C neproil HEAENM CEMECTpAa MArMCTPAHTHI MOJIYYAKOT OT MPEMOJABATENS
3aJaHAsl  JUIsl  CAMOCTOSITENIbHOW PAa0OThl € TPEOOBAHMSIMU K KA4YECTBY €€
BBITIOJTHCHMS.

K oCHOBHBIM (popMaM MEKCECCMOHHOTO KOHTPOJISl PabOThl MaruCTPaHTOB
Mo M3y4YeHHUIO auciMIiHbl  «[Ipukmagaeie npoOseMbl  OMOTEXHOJOTHH U
MMMYHOJIOTHU)» MOKHO OTHECTH:

— YCTHBIM W MUCBMEHHBIN ONIPOC, BBIMIOJIHEHUE TECTOBBIX 3a1aHNUN;

— KPaTKWe KOHTPOJIbHBIC 3aJaHUs U MPOBEPKA KOHCIIEKTOB,

— MOJArOTOBKA  COOOUICHWH, TEMaTWYECKUX  JOKJIAA0B, pedeparos,
[IPE3CHTALU,

— COCTAaBJICHUE TEPMUHOJIOTHYECKUX CII0BAPEH, aHATMTHICCKUX TAOJ I,

[Ipy wW3y4YeHUM MUCLUIUIAHBI PEKOMEHAYETCA WCIIOIb30BaTh CICAYIOLINE
(OpMBI CAMOCTOATELHON padOTHl B ONTUMATIBHOM COUYCTAHUU:

— COCTAaBJICHUEC aHAJIMTUYECKUX 0030POB YUYEOHON U HAYUHOH JINTEPATYyPHI;

— BBITNOJIHEHUE MPAKTUYECCKAX 3aJaHUM.
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TpeOGoBaHusl K BHINOJHEHHI0 CAMOCTOATE/IbHOH pa00THI MATHCTPAHTOB MO
y4eOHOI TMCUMIINHE
«IIpuxknaaubie npodaeMbl OHOTEXHOJOTHH H HMMYHOJIOTHID)

Ne Konnuectso

/o Haspanne 4acoB Ha 3anaHue Dopma

pasnena CPC BBITIOJTHEHUS

1 OObexThI 8 Hsyunts pexomeHnoBaHHyK | KoHcnekr,
OMOTEXHOJIOTHH. JUTEPATYPY; COCTaBUTH | pedepar,
MenkomacmrabHas u KpaTKuil KOHCIIEKT IO | Mpe3eHTanus
KpynmHOMacIuTaOHas BOMpOCaM TeMbl  (COrJIaCHO
OMOTEXHOJIOTHSI. nporpamme).

[TonroroButh pedepar wuam
npe3eHTanuo (Ha BBIOOP) TO
TEMaM pasjesna.

2 buorexHomnorus B 16 Hsyunts pexkoMmeHnnoBanHyro | KoHcmekr,
COBPEMEHHOM JIUTEPaTypy; COCTaBUTH | IOKJAJ,
CEJIbCKOM XO3SIICTBE KpaTKuil KOHCIIEKT IO | Mpe3eHTanus
U IIPOMBILIIEHHOCTH BOMPOCAaM TeMBbI  (COTJIAaCHO

nporpamme).

IlogroroButh IOKJIaz "
npe3enTanuo (Ha BBIOOP) TO
TEMaM pasnesna.

3 ['eneTnveckast 16 OcHoBHbIE otkpeitus, | Koncnexkr,
HUHXKCHECPUA B TeopeTnyeckn oOOCHOBaBIIuE | pedepar
GnorexHonornu TEXHOJIOTUYECKUM MOAXON K

HACJIEACTBEHHON
UH(pOpPMALIUH. OOmme
TIOHSITUS 0 MaTpUYHbBIX
IpoLeccax: peruuKaLus,
TPAHCKPUILIUSA, TPAHCIISILMS.
HHCTpyMEHTBI T'€HETHUYECKOU
WUHXKEHEPUU. IlonsaTne
BekTOpa. PecTtpukrasel, wux
OCHOBHBIE XapaKTePUCTHUKU U
o0macTp PUMEHEHUSI.
CriocoObl  «Hape3aHUs»» U
uneHTUQUKanuu (HparMeHToB
JIHK.

4 TexHonoruu 16 CocraButhb onopHsbiil | Koncnekr
(hepMEHTALMOHHBIX KOHCIIEKT 10 BOIIPOCaM TE€MBbI
IIPOLIECCOB

5 TexHonorus 20 Texunonormn  mpoussoactea | Otuer, pedepar
MOy YeHUs BaklMH. KyJnbTypbl KJIE€TOK U
COBpPEMEHHBIX pa3BUBarOIIUECS KypUHbIE
BaKLIUH u SMOPHUOHBI ISt
IUarHOCTUKYMOB KyJIbTUBUPOBAHUSI  BUPYCOB.

Ouenka 3¢ dpeKkTuBHOCTH
BaKUMH Uu npobiema UX

0e30MacHOCTH.
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buorexHomnorus B 10 Hsyunts texHonoruu | Koncnexkr,
MEIULIHE, NOJIy4eHHUs] TpermaparoB Ha | pedepar
UMMYHOJIOTHH u OCHOBE  JKHBBIX  KYJBTYP
NPOM3BOJICTBE MHKPOOPTaHU3MOB.
JIEKapCTB JucbakTepuossl.
Hopmoduopa B Ooprbe ¢
nucbakTepruo3amMu.
IIpenapaThel Ha OCHOBE >KHUBBIX
KyJbTYpP MHKPOOPTAHU3MOB!
oupunodaxrepun,
MOJIOYHOKHCIBIE  OakTepwH,
HETaTOreHHbIE IITAMMBI
KHUIIEYHON MAJIOYKH.
MoHonpenapatbl 51
npenapaTsl Ha OCHOBE
CMELIaHHBIX KYJIBTYP.
buorexnonornn B 8 [poaHanu3upoBaTh KoucnekT
OXpaHe OKpPY’)KaroIIe OCHOBHYO -
E%Z%I;MI:I PeLICHITA JOTIOHUTEIBHYIO JINTEPATYPY
S — MO BOMPOCAM  TeMbl M
BO30GHOBIISEMBIX COCTAaBHTE OTIOPHBIA KOHCIIEKT
SHEPrOHOCUTENEN
Hayunbie 14 IIpoaHamu3upoBaTh Pedepar
UCCIIeIOBAHM, TIPOM3BOJICTBO NPOIYKTOB
COCTOSIHUE u buorexHonoruu B Pecriybmuke
NEePCIIEKTHBBI benapych u mepcrnekTuBbI €ro
pa3BUTHUSA pocra. OcHoBHbIE
OMOTEXHOJIOTHU u NPEANPUSITHS
UMMYHOJIOTHH B OMOTEXHOJIOTHYECKON
PecnyGnuke OTpacIIH. IIpobnemsr u
benapyce TOCTHKEHUS COBPEMEHHOH

OUOTEXHOJIOTUH.
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Kpurepun oueHOK 3HAHMIH M KOMIIETEHIH Il MATHCTPAHTOB

[Tpu ocyniecTBICHUM KOHTPOJIS BO BPEMSI CIAUM 3a4€Ta JCUCTBYIOT
CJICIYIOIINE KPUTEPUM OLICHOK PE3YJbTATOB YUEOHOM AEATEIbHOCTH

MaruCTPaHTOB:

- OLICHKA «3a4TEH0» BBICTABJISETCS, €CJIM MAruCTPaHT MOKAa3bIBACT
TOYHBbIE U CUCTEMATH3UPOBAHHBIC 3HAHWS OCHOBHBIX TEOPETMYECCKUX MOHITHNA U
TEPMHHOB, NPEIYCMOTPEHHBIX MporpaMMmoii (He wmeHee 70% conaepikaHus);
NPABWJIBHO MHTEPIPETUPYET W NPUMEHSIET OCHOBHBIE MOHITHS UMMYHOJIOTHH W
OMOTEXHOJIOTHH, OPUEHTHPYETCS B TEXHOJOTMYECKMX CXEMax OCHOBHBIX
OMOTEXHOJIOTMYECKUX TPOM3BOACTB; MOHUMAET MMMYHHBIA CTaTyc 4eloOBEKa W
AQHATIM3UPYET JAHHBIE HMMMYHOJIOTMYECKOTO OOCJIE0OBAHUS YEJIOBEKA, YMEET
OLICHUTh UMMYHOJIOTHYECKHIA KOMIIOHEHT B MATOr€HE3€ PA3JIMYHBIX 3a00J€BaHUIA
YeJIOBEKA; BIAJACET METOUKON UACHTH(PMKALMN TPOKAPHOT.

- OILICHKA «HE 3a4TEHO0» BBbICTABJISCTCS, €CJIM MArMCTPAHT MOKA3bIBACT
HaIAYME (PPArMEHTAPHBIX 3HAHWHA B pPaMKax 00pa30BATENIBHOTO CTaHAAPTa,
OTCYTCTBHE BJIQJICHHSI OCHOBHBIMH 3HAHHWSMHM B 0OJACTH MPUKIAIHBIX ACIEKTOB
OMOTEXHOJIOTMA U1 UMMYHOJIOTHH.

IlepevyeHb HCIOB3YyeMBIX CPEACTB AHATHOCTHKH
KOMIIeTeHIHII MATHCTPAHTA

JUTs TEKylero KOHTPOJIs U CAMOKOHTPOJIS 3HAHUI M YMECHUHA MaruCTPaHTOB
no yueOHOH gucumiuimHe — «lIpukmagaeie  nmpoOnemMbl  OMOTEXHOJIOTMM W
UMMYHOJIOTHM»  MOYKHO  MCHOJB30BaTh  CICAYIOUIMI  JTUArHOCTHYECKHMN
WHCTPYMEHTAPHIA:

" YCTHBIN OIPOC;

" T€CTOBBII KOHTPOJIb,

" OATrOTORKA pedepaToB U MPE3CHTALMIA;

" OArOTOBKA TEMATUYECKUX JOKIIAIO0B,;

" OArOTOBKA 0030POB JIATEPATYPHI MO OTACIBHBIM TEMAM,

" BBIMOJIHCHUE TTIOUCKOBBIX 3a/1aHUH;

" 33YeT.

Tekymmii KOHTPOJIb yCIEBAEMOCTH NPOBOAUTCA B (OPME YCTHOTO WU
TECTOBOIO OMPOCA HA MPAKTUYECKUX 3AHATUSAX C BBICTABJICHUEM TEKYLIMX OLICHOK
10 AECATUOATUTBHON LIKAJIE.

Y4eOHBIM MJIAHOM B KadecTBE (POPMBI TEKYIIEH aTTeCTalMK MO Y4YeOHOM

aucuuminHe  «lIpuknaganeie  mpoOseMbl  OMOTEXHOJIOTMM M MMMYHOJIOTUNY
NpEAYCMOTPEH 3a4eT.



25

IIporoxo.a coriiacoBaHust
y4eOHOii mporpamMmMbl y4e0HOMH THCIUNINHBI
«IIpuxnaanbie NPo0/eMbl OHOTEXHOJOTHH U HMMYHOJIOT HID)
C APYruMH Y4eOHBIMH JUCHHIINHAMH CIENHAJIBLHOCTH

Hazeanue

yueOHol | Hazpanue [Ipennoxxenust 00 | Pemienne, mnpuHATOE
JUCLIUTUIVHBIL, ¢ | kageapsl MU3MEHEHUSX B | Kaenpoi,
KOTOpOi  TpeldyeTcs COJIEP’)KaHU U pazpadoTaBIeci
COIJIACOBAHUE yueOHOM yueOHYI0 Mporpammy
pOTpaMMbl (c yKa3aHuEeM JaThl U
YUPEKICHUS HOMEPaA MPOTOKOJIA)
BBICILIETO
oOpa3zoBaHHsl MO
yaeOHOM
JIUCUUTIIAHE
CoBpeMeEHHBIE Kagenpa CornacoBano ¢ | IIpotokos Ne 11
npPOOJIEMBI 3KOJIOTHH | 00mIeH COJIEPI)KAHUEM otT 29 mas 2018 1.
CoBpEMEHHBIE OHOJIOTHH 1 y4eOHBIX POrpaMM
pobneMbl Guontoruy | OOTaHUKH
Meroauka
OMONIOTMYECKHAX

UCCIIEA0BAHUNA






