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Iloncunreansas sanmeKa

TIporpamMma BCTYNHTEALHOTO MCIIBITANUS COCTABACHA B COOTBETCTBHM ¢ TPeGOBAHMAMU
DenepanbHoro rocyAapeTBEeHHOTO 00PA30BATENLHONO CTAHARPTA BBICUIEND OOPa30OBRHMA NO
HanpasneHnio noaroToskk 06.04.01 buosorun, yreepixagunoro Munucrepersom obpasosanns 1
nayxn Poceuiickoit Pepgepanyy ot 23 cenrabps 2015 r. No 1052 1 5 cooTBeTCTBHN ¢ yueGHbIM
nnanoM. llporpamMma  npeanasHauesa Ang  PakaaH, UMEIOWHX  KBAAH(GUKALMIO\CTENCHD
«DAKANABPY, KCIELHANNCT? HIH «MArHCTPy, MOATBSPAACHHOE AOKYMEHTOM IOCYAapeTBEeHHOr0
obpazna.

B ocHoBe Marncrepckodi  nporpammiul 3anomeHa  BOIMOMHOCTb  PEATH3ALMA
HHAHBUAYATBHLIX  00pasoBaTeibHpIX  TPAEKTOPHH,  YCWICHHE  MEKIHCURIMHRAPHOCTH
o0yueHHs B paMKax 3aja4 PeajH3alMB COOTBETCTBYIOU(HX TNPHOPHTETHLIX HARpaBieHHi
PA3BHTHA ¢ BO3MOKHOCTBIO TpaucopMauuy o11enbdbix OJ0KOB B COOTBETCTBHM €O
CTpYKTYpOlt 3anpocos paboroaatesneii na GopMUpoBaHNe KOHUKPETHBIX NPOYPECcCHOHANLRLIX
xoMnerenuni. Takoi noaxoa npussan obecnednTh ¥PHEKTHBHYIO HHTETPALMIO BLINYCKHHKOB
— MArucTpoB B MHPOBOE HayuHoe cOODILECTBO B CBAM ¢ TEM, 4TO OMOTEXHOAOIHMN U
HAHOTEXHONOTHH  ABNKETCH OCHOBOW MHTEHCHBHOTO, pecypco- u 3HeprocGeperaoimero
PA3BHTHI MHOTHX OTPACACH IPOH3BOACTEE ¢ BLIPLKEHHON HANPABACHHOCTLIO Ha Bepekioe o
PAMOHAIBHOE OTHOWLEHHE K IKOAOTHH,

OcHOBHAY Uelb NPOrPaMMBl: AaTh 3HAHMA O HOBEHIHX AOCTIKEHHMAX, HATIPABICHHIX
MCCNEAOBANMA ¥ NIPAKTHYECKOH peannsauuy coBpeMeHHOR OMOTEXHOAOrHYECKOR MHAYKH u
obecneunTs QOPMUPOBANKE Y CTYACHTOB NPEACTABACHHH O PEBOAIOLMOHHLIX W3IMEHEHHIX
KOMIUleKea Hayk OMOIOFMMECKOrO HanpasaeHHa B 06iactd redetrHueckoll H  KIeToYHOH
HHIKCHEPIW, TEHOMHKS H NPOTECOMHKE, HOBLIN MATCPHANAX W TEXMHONOIHAX ANA NOUIOTOBKH
CNELHVINCTOB MUPOBOFO YPOBHA, CNOCODHBIX PRlIaTh KNIOUYEBLIE NPOGACMbI COBPEMERHOCTH:
obecneuenne YCTORUHBOIO PAa3BUTHA H NOBLILEHMS KAMECTBA XH3HH B YCAOBUAX BOIPACTAIOLLCH
AHTPONOTEHHON HArpy3KH,

Peannzanns 1 COUHANLRAA 3HAYHMOCTL MAFHCTEPCKON NpOrpaMmsl JeKHT B pycie
IPHOPHTETHOTO HANPABACHMSA PR3BHTHS HAYKK 1 Texnnxn POd: Pacnopawenne Ipasntenncraa
P® or 18 mions 20131, Nel247-p O6 yTsepaciensn niada Meponpuarkii ("H0poxHol kapTh™)
"Pazentine Grotexnonorni v rennoi nmkenepun'. o nporpaMme MarycTparypbl MOFYT NpoiiTu
NepenoAroToBKY  palOTHHKM  NHWEBOH,  ceabckoxossficTBennol,  nepepabarbiBalowiei
APOMBILACHHOCTH, PAPMALCETIMECKON OTPACAN, MEANLMHDL TIPEANPUITHA KOTOPLIX B MOAHOI
MEPE TIPEACTABICHB HA TEPPUTOPHM Yabinonckoit obnactu w ofnacteit epeunero Tlosomxby,
Mns peanuzaunn nporpammer B Yal'TTY nm. M.H. Vabanosa Gyaer peannsossisarses Ha Gaze
Hay4HO-HCCeIOBATENLCKOTO UEHTPA DYHAAMEHTANLHBIX K IPUKNAAHLIX NpobaeM GHoyKoRoriH
H GHOTEXHOMOMMH, KOTOPLIH TAIOKE ABIAETCH NOTCHUMAALHLIM paboTosarenem.

Hean i 3aaun BerynuTeNbHO0 HCHBITAHMS

Llenn BCTYAMTEIBLROT0 HENBLITAHUS — OIPEACAHTL YPOBEHL TEOPETHYECKON NOATOTOBKH
B obnacti OHONOIMH, ONPEAEIHTL JOMHHHPYIOWYIO MOTHBAUMIO BROOPA MAarHCTepcKoit
NPOIrPaMMbl K BO3MOIKHOCTE NOCTYAIOIIETO €€ OCBOKTh,

3aAauaME BCTYDHTENLHOIO HCNBITAHKS ABASETC ONPEAEIEHHE:

¢ crenend cpOPMHPOBAHHOCTH KOMIDIGKCHON CHCTEMB! 3HAHHI O (PYHIAMEHTANbLHBIX
BAKOHAX H 3AKOHOMEPHOCTAX (DYHKLUHOHHPOBAHMS H PA3BHTHS JKHBLIX CHCTEM,

$  YMEHHKSH CBA3LIBATH OOLIHE 1 YAaCTHRIE BOMPOCL BHONOTHH, ONEPHPOBATE (l)dleH‘lEL}{HM
MaTEPHAIOM M3 PAZTHYNLIX oDhacTelt DHOMOTHMECKOA HayKky;

¢ ypoBus  csoOOAHOFO  BIAACHM  TIOMATHHHO-KATETOPHANLHLIM  ANIIAPATOM,
HEOBXOAMMBIM U151 CAMOCTORTENLHONO BOCTIPHATHS, OCMBICIGHHA H YCBOCHHA 3Hanmi B o6nacTy
GHONOFHA.

j O8]



COJEPIKAHHME

cTp
I. Tpebonanusg K yPOBHIO NOANOTOBKK, HeoOX0AHMO AN OCBOCHNS NpOrpaMMb!
M YCIOBHA KOBKYpcHoro orfopa 3
2. HporpamMa BCTYNHTEABHOIO 3K3aMena B MarucTpatypy Yal'TTY um. M.H. Vibauora
1o nanpasaeHo noarotorky 06.04.01 bronorus, marucrepekan nporpamma
NPOGHIL «BHOTEXHOIOTHS C OCHOBAMM HAHOTEXHONMOIKI +ovvuvsiusssssnnsn, e s
3. PekoMenpyemas AHTEpaTypa ........... e e e T
4. KpannQuKaunonnas XapakTepuCTHK BbIIYCKHIKA N0 MArHCTEPCKOi NPOIPAMME ..., ....... 19
5. Xapaxrepnernka npoecCHOHANBHONR ACATEALHOCTH BLINYCKHHKA N0 MaruCTepeKo
nporpaMme 10 HanpasneHnio noarorosky 06.04,01 bruonorus, npodns
«bHOTEXHONOIHA ¢ OCHOBAMM HANOTEXHOAOFHIDY ... ........ e r i . 21
6. buners e, e s e 22



I. TpeGosakns Kk yposRIO NOAroTOBKM, HEOOXOAUMOI IIST OCBOCHMS POrPAMMBE
H YCJIOBHA KOHKY peHoro orfopa

Hnst oByuenns no wacrosmen MarucTepekol nporpaMmb B marucrpatype Yal'TlY um.
WH. ¥apanoBa na KOHKYPCHOH OCHOBE NPHHHMAIOTCH NMLA,  YCTICLIHO BLIACIKABLINE
BCTYIHTENLHBIA HK3aMEH, KOTOPLHL cAaeTes YCTHO, W ouenuBarotes 1o 100 Hamwholl wkane.
lporpaMma BCTYNUTENBHOMO IK3aMEHa NPHBEACHA HIKE. :

Cpox ocsoenns marserepckoil AporpamMmel — Marucrepekas nporpamma BO no
HANPABJICHKIO NOArOTOBRKH 06.04.01 Bronorss, yreepragaoro MunnctepcTaom ofpazoBasns
Haykn Poceuitckoit ®enepaunn ot 23 centabps 2015 r. Ne 1052 u asasetes nporpammoit BTOpPOTO
YPOBHA BLICLIEro 00pa3oBanms.

HopmaTtheurplif cpok ocsoenuns - 2 roja.

Ksaandrranmn soimyckuuka s coorserersny ¢ ®IOC BO — maruerp.

Tpynoemiocts marderepekoit nporpammel - oflan TPYAOEMKOCTS MarneTepeKoii
nporpammsi BO o nanpasnenmio noarorosxu 06.04.01 Buonorus, NpOPHIE «BROTEXHONOMHY ¢
OCHOBAMM HAHOTEXHONOMHAR 120 3aueTHnIX eMHHL,

IlpHeTynas K BCTYNATEALHLIM HCHBITARMAM ADHTY PHEHT, J0TKEH

3name:

— OCHOBHBIE NOHATHA H METO/Ib! MATEMARTHYSCKOTO aHanu13a,

T TEXHHYCCKHE 1 NPOTPAMMHLIC CPEICTBA PCAIHIALKN HH(POPMALIMOHHBIX TEXNOIOIHI;

— OCHOBLI PabOThE B AOKAALHBLIX H I00AALHBIX CETAX;

— GHOTCXHONOTHYECKHE HPOLECCHE B NHILEBOH NPOMBILIIEHHOCTH,

~ OMOTEXHONOTHYECKME [PONUECCh! B PELIEHUH DKOAOTHMECKHMX 384a4 W npotnem
OKpyIKAKILEH ¢pean

~ BHOTEXHONOTHUCCKNE MPOHIBOACTEA METADONNTOB;

— GHOTEXHONOMHYECKIE OCHOBEI IPOHIBOICTBA (EPMEHTOB;

— GHOTEXHOSOTHUECKHE OCHOBD) IIPOH3BOACTBA AEKAPCTBEHHBIX NPENAPATOBL ¢ NOMOIILIO
GuoobLerkros;

" OCHOBbI MEHETUYECKOH HIKCHEPHN;

— OCHOBB KIIETOYHOR HHIKEHEPUH pacTernil,

Vayemy:

= POBOAUTL aHann3 PyRKUKH;

T HCNOAL30BATL CTARJAPTHLIE NAKeTHl OPHKAAANHLIX KOMIBIOTEPHLIX [IpOrpaMM aas
pPelleH A RPAKTHYSCKHNX 3a/1a;

= pazpaborarh  npoLECCYANLHO-TEXHONOIHIECKYIO cXemMy  BHOTeXHONDIrHYECKOro
NPOM3IBOACTEA;

~ TIPOM3BOJIMTE PACUETE CHIPLEBBLIX NOTOKOR,

Bradems.

— METOJNAMM MATEMATHYECKONO aHaNu3a;

~ OCHOBHBIMH MCTOAAMH PAbOTDHI C NPHKIAZHDIMY TIPOCPAMMUBIMH CPEACTBAMH;
~ TEXHOAOTHHECKOIN HHGopManneit B 06nacT npodeccHOHaNLHON AeaTeNnEHOCTH.

AGHTYpHERT,  uMelolMiT  KBasnbuKaLuio  «Bakanaspy WK «COCUHANHCTY, M
NOCTYHAOMWMIA 10 manpasaesnio  noarorosku  06.04.01  Buosorus  posxen  ofaaaars
CAEAYIOLHMH KOMIIETEHUHAMH:



a) obueryiomypuviau (OK):

~ CI10COOEH NpHOBpeTaT, HOBbIEC 3HAHMS B 0OJACTH BKONOFHYCCKON BHOTEXHONOTHHE I
Guorexnonorun nexaperseHnpx semects (OK-7);

~ IOHHMAET POJib OXPAHBI OKPYHKAIOMEH CPEe/ibl B PALHOHAIBROIO [1PHPOAOIONLI0OBAHNA
(OK-13).

6} npogeccuonanorvmu(lTK).

~ CI0cOOEH  HMCNOJL30BATH OCHOBHLIC 3aKOHBI CCTECTBEHHOMAYUMBIX JMCUMIUIMH B
npodeccHoHanbHOM JESTEIBHOCTH, NPEMERATH METO/b! TEOPETHYECKOIO "
IKCHEPUMEHTANBHOTO ueenexosanus (1TIK-1);

— €nocobeH HCIONB30BATE 3HAHHS O CTPOEHHM BELUECTBA JUIS [OHIMAHMA SBJICHHI
npupoast (1TK-2);

~ BIAJICET OCHOBHBIMH METOJAMM, CNOCODaMM M CPEACTBAMY XPaHEHHs H nepepaboTKH
unopmannu (ITK-4);

— ymeer paborarh ¢ HayuHo-TexHuyeckol HuopManUel, roTOB CHETeMATHIHPOBATH W
06061maTs HHPOPMAITHIO 1O HCTIONL30BAKKIO pecypcos npouszroactsa (ITK-6);

< BIAJEET OCHOBHBIMH METOAAMH M DPHEMaMM TPOBEACHHH  IKCITCPHMEHTAILHBIX
HeenenoBanii B ¢Boel npodgeccHoNANLHON ASATENLHOCTH; CIOcOBeR NPOBOANTL CTAHJAPTHHIE
HCOBLITAHRA CLIPLA ¥ roToBoH npoxykumy (T1IK-7);

— cnocolen HCTIONB30BATE COBPEMCHNDBIE HH(DOPMALHOHHLIC TEXHOJOFHH B CBOEH
npoeccuonannioil obnacty, B ToM uKeae 0asbl AAHHBLIX H NAKETH NPHIIAAHBIX IporpaMMm
(11K-9).

(I)ODMR BETYAHTCALHOTO HCHNLITARMS

Juna, xenaomue 0CBONTEL NPOTPAMMY CINELHATHIMPOBANHON 110FOTOBKH MAarLeTpa 1no
JAHHOMY MalPaBjiIeHRIO, HOJLKHL! HPOHTH BCTYNHTENBHOE HCHBITAHHE — ITHCLMEHHBIH YK3aMeH
no GHONOIHH.

Berynurensuplii 9K3aMeH B MAarHCTpaTypy ONpPEJENseT CrelicHp  CROBOMHOrO M
raybokoro BirajeHns abuTYpHEHTaMH, NOCTYNAIOUIMMK B MATHCTPATYPY, TEOPETHHMECKHMH H
IPAKTHYSCKHMH 3HAHWAMM, 110 JUCIHIUIHAM OHOJOTHUECKOoro HHKIA,

DK3aMCHAHOMHEIE BONPOCH H 33/laHisl NO3BOJSIOT ONpPEAeIHTh HE TONLKO KAYECTBO
YCBOCHHS 3HAHMA W YMEHMH, HO M BbIABHIb CTENEHb PA3BHTHA NPOQOECCHOHANLHON MOTHBANHE K
NedtenpHOCTH B obnacTy  OHojormyeckoro  obpazoBaHMs. BCTYRMTENLHOE HCHLITAHHE
NPOBOAKTCH B hopPMeE IHCBMEHHOTO 3K3aMeHa 1 olenusactes no 100-6amnuoil mxane.



2. IIporpaMma BETYNHTEALHOTO IK3AMEHA B MATHCTPATYPY
no panpasaesio noarorosrn $6.04.01 «buonorusay,
npodiah «BBEOTEXHOJNOMHA ¢ OCHOBAMH BAHOTEXHOJOM N

Ifepeuens REAAKTHHECKHX CAMHUI H BONIPOCOB

IlporpamMma copepsnT nepeyenn TeM JaHRON npodecenonansroit Hanpasaentocy. Ha
BCTYTTHTEABHBIC HCNBITANUS BHIHOCKTCH TEMBI 110 CACAYIOUIAM HATIPABAEHHIM:

= Paznoobpasie JKUBLIX OPraHu3Mos;

~ MoaexynapHas Guoacrig,

= KJoierounan Gnonorus;

— I'eHeTHKE;

— bronorus pasMuokeHnst 1 pazputis, O61man rucronorus;

~ MMmynonoris;

— Duszuonorns;

- Muxpobnonoris;

— bunorexnonorus;

— HaHoTeXHONOTHH B GHOTEXHONOTHH;

— DKOI0THS.

HYacrs 1. Pasnoobpasue :KUBLIX 0PralnimMos

Bo3sMOxHbIE TyTH NOABAECHHS 3YKAPHOTHUYECKHX KAeTOK, PazHooGpasne OAROKNETOUHbBIX
FyKaproT. CapromMacTuroopnt, JHATOMEH, CHOPOBHKH, HHMYIOpHH. OCoBeNHOCTH KIETOUHOMN
Oprasu3almK. CHCTEMB PA3MHOKSHUI,

Joonorus, OCHOBRBIE 3TANb! YBOMOLHK IKHBOTHBIX, OCHOBLI CHCTEMATHKY XHBOTHBIX.

lpocreitne xax ocobrlit ypoBeHh OpraMM3alii OpraHuveckoro Mupa. OcoGennocTy
CTPOCHHA M KusHeaesTensHocTr. Coppemennsie npobiemsbt MX KnaccHpukauud, OcHOBHBIE
NPEACTABHTENN H 3HAYCHHE,

Muoroobpasne No3BOBOYHBIX KHBOTHBIX, HX POIL B TIPHPOAE 1 JKH3HH YEJOBEKA.

T Xopaposeie.  OGman  xapaktepucThka. OCHOBHBIC  MEPTLI  OPraHH3ALMM.
Knraccugukauus.

Cpasuutesiptibiit 0030p PasAHYHBIX CHCTEMBl OPTaHOB: CKENETa, NMUUIEBAPHTENBHOM,
KPOBEHOCHOH, HEPBHOH, BLIACAUTENLHO, PENPOJYKTHBHON ¥ FO3BOHOUYHLIX JKHBOTHLIX.

borangka,  OOwas  XapakTepucTuka  pacteduii,  AnaToMo-Mopdonorvueckue
0CO0EHHOCTH, pazHoo0pasie, JKONOIN N ZHAYCHHE PACTENMIT B NPUPOAE M JKM3HH YCIOBEKA.
Obmas opranusaums pacTHTEAbHONR KieTKH. PaCTHTENbHBIC TKAHU, NX CTPYKTYPa, (DYHKHHH,
MPHHLAND KITACCHPHKALUN.

HonurHe 06 OCHOBHBLIX OpraHax BBICIUMX pactenuil. BosnwkHoBeHNe HX B (puaorenese.
3aKOHOMEPHOCTH 3BOJHOLHH OCHOBHBIX OPTAHOB.

Pocr, passirie n pasmuoaeiie pacTennii. Hecnonoe u NoneBoe pasMHOKEHHE PACTCHHH,
Onpinenre 1 omnoporsoperte. CpaBHUTENLHAS XapaKTEPHCTHKA CEMSH IOJOCEMEHHBIX M
NOKPLITOCEMEHHBIX PACTEHMIH,

Tonarnie o cnopodure ¥ rametodure, O cXeMa UX HEPEAOBAHNA B KNZHEHHOM HHKNE
PacTenHi,

O6wan XapaKkTepueTHKa OT/EI0B BOACPOCIEH, PACTIPOCTPAHEHNE K PO/L B HPHPOJE.

["pubpi: nonoMNeKe B CHCTEME OPraHHUECKOro MUPa, 0611a% XapAKTEPHCTHKA,

O6an xapaxrepucTnka eoicix pacrendnit. Oraen Moxosuanble kak ocobas JIHRAS
IBOJIOUHH BBICLIMX pacTeHME,
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boraunueckue npusHaky otaena TlOKpHTOCEMEHHBIX KaK BEPHIMHBE CHOPOQIHTHOrO
HATIPABACHHS 3BOJIOLMK MH3HEHHOTO LKKNA,

lonarne 00 3KOAOrHYECKUX TPYNNAX 1 OKNU3HEHHLIX GOPMax pPacTennii ¥ NPUHLMIL HX
BLIACICHM.

CywmnocTs W 3navenue gorvocHnresa. Crerosas ¢aza doTocuiresa. Temuopas (hasa
orocunTesa. Bauanie suewnnx yenosuii na orocunres, Peryansuna (gporocnnTesa Ha Pa3ZHLIX
YPOBHAX opranyuzalink. CywmuocTs suepreTiyeckore ofmens pactennii, KIeTOUHOE ALIXAHKE KAK
COBOKYTIHOCTL  OKHC/IMTENBHO-BOCCTAHOBHTENLHLIX  npoueccos.  JIoKanusaumst  Npoueccos
Abixanun B oierke.  Cxoactso  memGpansoro  Qocdopumuposanns B xpoponnacrax  H
MUTOXOHApUAX. [mxaremumi koohduusent. Bauanne Biewux B BuyTpenux Gpakropos Ha
JblXaHKe.

[pnmartel 1 npoGaeMa NPOHCXDIKACHUA YEAOBEKa.

Yacery 2, Moaexyaapuan 6nojorus

Hpuuusnes crpoenna asoitnodi cnupany JHK. Gopmsl JHK. @yukunn JJHK. Buaw PHK,
HX POJTb B KIETKe. OCHOBHBIE CBOMCTRA I'EHETHYECKOIO KOAA.

Hersipe yposust cTpyKkTypHoit opraumsaunn Genxkos. Ocnosubie SHosorHyeckne hynKuHn
fenxon.

buocurres Geaxa — 1) Tpanckpununa, Tpussise, rans. FanHuln Tpanckpunumy y
npo- 1 ayKaproT. ONeponkl, UNCTPOHDBL, redbl. OCOBEHHOCTH CTPYKTYPLI IIPOMOTOPOB NPo- H
IYKAPHOT. Perynsiins TpaHCKPHILHN Y IPO- W ayKapuoT. 2) Tpakcnauus - aranbl,

TIpoueccHur nepBrHYHLIX TPAHCKPUITTOB M-, T-, pPHIK,

Permkauna, OcHonyble BUAL penapanuy nospexcacHuii JIHK 1 Mexanusmui perapaimn,

I'enom npo- n oyxapuor. OcoGeHHOCTH OPraHH3ALMM  3YKAPHOTHUECKOTO TeHoMa.
NonsTie 0 MOBTOPAIOHINXCSE NOCAENOBATENLHOCTSX. WX KiaccnPuKalna n hyHKIHN B reHoMe.
Pont MOGHABHLIX 2EMEHTOB B rEHOMeE,

Hacre 3. Korerounan Guosorun (unroexorns)

XHMHUHECKAN OPraHm3alus KNCTKH — OC/IKM, NHITHALI, YITIEBOAb!, HYKICHHOBLIE KHCIOTHI,
BOAA.

CrpyxrypHo-hyaKUMOHaRLHAs Opraunsanus xinetounoil ofonouky — niazMaTHuecxas
meMGpana B naameMOpaHHLIiT KOMIJIGKE, KOPTEKC.

[Mousirie o uuTOINAIME (FHANOINIAMA M LIHTOIIAZMATHUYCCKHE CTPYKTYPEI ~ OPraHEIb!
i pRINOYeHNA). Crpocine 1 GYHKIMOHUPOBANHE, KIACCHPUKALMA — Opranesi 0aHoMeMO paHiLIX
(Annapar  Tonpaxn,  DHAONNAIMATHYECKHH  PETUKYAYM, ANNAPAT  BHYTPUKIETOMHOTO
[IepeBapHBANNA, BAKYOAD, IEPOKCHCOMBIL, IPOTEACOMbI, TOPHCTLIE NAZCTHHKMN,

LlurockeneT - cTPyKTYpa MHMKPOPUIAMEHTOB, MUKPOTPYGOMEK, NPOMEKYTOUHDLIX
(punamenTon M MukporpabexynspHol  ceTH. Beax, 2cCOUMMPOBAHHBIE C  3NCMEHTAMM
UMTOCKeNETA, PONB LIMTOCKENETA B ¥CH3HH HHBOTHON M PACTHTENBHOR KIETOK.

AAPO - KAPHOJCMMbI, JNaMHHA, AZePHBIT nopoBmi KoMnaeke. Saepublit Genkosbiii
MATPHKC. XpoMaTHH. SAPBILIKO.

MHUTOXOHAPHY — CTPYKTYPHAs 0 pyHKINOHAAbHAS opranrsanua, CpapuuTebhbii ajamis
crpoenns M Qynkunil  muroxowapuit M xnopomnacros.  I'nukonms, uuka  Kpebea,
SNECKTPOHHOTPAHCTIOPTHAR LIENL, OKHCANTEAbHOrO hochopruarposanus, PoTocHHTES,

KnetouHbi UHKi 1po- u 3yKapHoT, Peryisuius KICTOYHOrO LHKNA. 3aKOHOMEpPHOCTH
penuTHKanun xpomocom. MuTos ~ mexannsm. Buas murosa.

Meiios — ocHOBa 1onoBOTO pazmMuokenn. OcobeHHOCTH NOBEACHNS XPOMOCOM B NEPBOI
npohaze Meiioza. CuHanToneMubiid kKoMuaeke. Cpasrenne Meiosa ¢ MuTo3oM. Buasl Meiioza.



Oorenes H cnepMaTorenes. MUKpo-  MakpoCcoporeHes,
Tlatonorwss KNeTkH - CTapeHHe M 0yTH NpOrpaMMHPYeMoll  KNeTouHON ruGenm.
Onyxonepan TpancopmManus KIeTKH.

Hacrn 4. lenernra

APOMOCOMHAS TEOPUS HACHSACTBEHHOCTH. enerTnueckuil ananins. Pacmennenue npu
MOHO-, M- M NONHFHOPHAHOM CKpemnBanii, OTKIOREHNA OT PACLIEIICHHA, ITpHu s

BianmoaeiicTsre renos, Hacnenosanne npuanakos, CLenIeHuLIx ¢ nosom. Hesasueumoe
W cuetviennoe  wacaenosammne.  Kpoccuurosep.  Huvepdepeuus. Konsepeust.  Hepasumiii
KpPOCCHHIOBEP, COMATHYCCKHHA KPOCCHHOBED,

Hacneicreennas v HeHACASACTBEHHAS WIMEHYMBOCTD. Hopma peaxkumsn npuanaxa,
Moandukauny ¥ mMopdoszm. Myranun. Knaccuuxanny. Mytaunn n MoBHABHLIE IMeMEHTDI.
DakTopbl, KHAYLHPYIOLWHE MYTalHH.

MuGpununr u reveposnc. Hacneacrsennbie Gonesun uenosexa. Merombl NOSYHEHHs
TPAHCTEHHBIX SKHBOTHBIX 1 PACTEHNH. TOTHNOTEHTHOCTL FEHOMA 1 NIOIYMEHHE KIOHHPOBARHBIX
KHBOTHBIX. TIDHMCHEHHE METOAOB MONCKYAAPHON TEHETHKN B KPHMHHATHCTHKE 1 ITHOIpadun,
Hetictsre renos B OHTOreHE3E: ASTEPMUHALHA 1 TPAHCAETEPMHUHALMS,

Yacre 5. Broaorns pazsurast B pasmuoscenns, OGmas rucroorys

OOwas XapakrepueTHKa ¥ nepuoAu3aLMs OHTOreHeza, IaMeTorenes, OnnonoTBoperne,
OONIAZMATHCCKas cerperaums. Jpobaenue, xapakTepueTiKa (a3 CHHXPOHHOTO H ACHHXPOHHOIO
Apobaenus. Tactpynauns, cnocobbi, CpaBHUTenbRbIl aHann3 y PAAHMHBIX IPEACTABHTENCH
KHBOTHOTO MUPa. XAPAaKTEPUCTHKA NIPE3YMATHBUBLIX Opranos. Panuie craanmy IMOPHOHANBLHOIO
PAZBATHA MIEKOMHTAIOLIKX,

Howsitne o rrauax. Knaccudukaums rkaneii. Dnunteauaavnan mxans — KOXKHBI THIT,
BLLACHTENLHBEIN MM OCMOPErYINPYIOWHI THI, JKeNe3NCThIt B KHINCY HBIH/BCACKIBAIOLIMH THIT.
OCune cpoitersa, WiaccnPpuraLms, cTpYKTYpHO-hYHKUKOHAIbHAS OPradn3atiHa.

Cucrema Txaneit sHyTpenneit cpeasl. Kpoas. Crpocuue 1 ¢rynxuHonansioe 31avenne
(Gopmennpx aemenron. [Thazmul kposy, Kposersopenne. DuGpnonansioe xposeTrOpeye u
KPOBCTBOPEHHE BO BIPOCIOM OpranuiMe. XapakrepieTniu kietounoro gnddepona. Jusga

Poixaast  coedunumensnan  mxanv.,  'Mctorenes,  ocoBeHHOCTH CTPOEHNA  H
PYHKUMOHHPOBAHHA KICTOUHOTO COCTABA, OCHOBHOE amopdioe semiectso. VopMUpoBaHNE
CTPOCHHE KOMNArCHOBBIX M INACTHYECKHX BOJNOKON. IlnOTHAS BOAOKHMHCTAR COCAHHHTENRLHAA
TXaHb.  Knaccnpmkanms, crpoene #  (pyHKUMOMANLUAS  PONb  INOTHON  BONOKHMCTOI
COEAMHHTENLHOI TKAHM.

Obwan  xapaxmepucmuxa xpawesoll mxanu. XpPAleBble KIETKH H  MEKKTETOUHOE
BewecTBo. OCOGEHHOCTN CTPOCHHS IHANKHOBOTO, HMACTHYECKOrO, KOANATEHO-BOROKHHCTOrO
xpaniei.

Kocmuan mians, O6mas XapakrepHeTHka 1 KIaceuuKaLus KocTHoR Tkany, KeToaHui
COCTAB, MEKKASTOUHOE BEUIECTBO KOCTH. PAIBHTHE KOCTH M3 MC3CHXMMBI H Ha MECTE XPALLLA.

Munueunvie  mxanu — xnaccudmkanus, nponcxouaenne. CTPoEHHE W MEXAHHIMBI
COKPALICHUA NOTIEPEYHONONOCATON M FNaZKOR MBIICUHON TKaH#, MHOUAHDIE YNEMEHTHI.

Hepenasn mrans, OBan xapakrepucthka, Moerounnky PA3BUTHA TKAHEBLIX ANEMEHTOB
HEPBHOH cucTeMbl. Knerouwnili coctas HepsHOil Tkamn u uedipornnu. Besmueannossic
MHEJIMHOBLIC HePBHBIE BONOKHA. CTPOSHHUE CHHANCOB,

Cospemennas Teopns posGyiaenud. ITposeaeHne HepBHOIO MMIOYABCA H CHHAITHYECKAN
nepejava. Mepuaropsl. CoBpemMeHnbIe NPEACTABAEHNS O NepBoOil | BTOPOH  CHPHANLHBIX
cHeremax. Helipoandokpuuuble Mexauusmbl perynsumk §ysxuuid. Beretatunuas HeppHasl
CHCTEMA, CTPOCHNE, PO B Opranuame, CTPECe, MEXaHU3Mbl €0 peaH3alliu.



KJ’]ﬂCCH(‘)HI{ﬂuHﬂ H CTPORHHE MYBCTBHTENLHBIX KB ABHTATEALHLIX HEPBHBIN OKOH4YaHMI,
BosMoxHooTH PErcHepa B MICMEHTOR HC‘[‘JBHOFI TKAHHK.

Yacrs 6. Ummynonorus
PaxTopbt  BPOXKASHHOTO M OPHOGPETEHHOTO MMMYyHHTCTA. MX  B3amMonciicTnie.
AHTHTCHBI, CBOJICTBA, THUNBLL AHTHIEHHON CHEUN(UYHOCTH. AHTHICHb] IPYHIN KPOBH W pesyc-
daxrop. lenvl HMMYBOTHOGYNHHOE. MeXaHu3MBb reHepaLii pazHoobpasin nMMYHOra00YnKHOB,
BsanmofeficTaHe KIETOK B PA3BHTMH UMMYHHOIO OTBETA. POAL UMTOKHHOB B €10 Perynauuu.
Ipoueccunr u npesentanus anTHrenos. [MasHbLI KOMIIEKS FHCTOCOBMECTHMOCTH (MHC). Ero
POJTL B HMMYHHOM PACIIO3HABAHHN H B IPEAPACNONOKEHHOCTH K 3a00neBalnaM,
Crpyxtypa anthren. Anturen. [IpuHIMIB HMMYHOXHMHYECKOTO anasa
MeToabl  onpenenenus  aktusHocTH  depMeHToB  OCHOBHBIC MeToanl MDA,
Konkypentuuiii teepaodasunii ummynodepmentbii ananis. Tect-cucrembr UDA.

Hacrb 7. ANaToMus H (PH3M0J0FHS YeI0BEKA

Onopno-deueamessuuric  annapam.  Onpeaeneue, OTOEHb M dyuKkunu  ckenera.
Knaconpuxauus xoctrel. Knaccudukaums coeannenyi KooTeil: HENPePBIBHLIE M NpephiBHLIE
COC/IMHEN NS, NONYCYCTABB, CYCTABOB,

CTpoehue ckeneTHOR MLIb! KaK oprana. Knacendmxanus My,

Hepenaa cucmema. Pednexropusiil ApuBLmn AesTeabHOCTH HepBHOH cucTemel. [NonaTue
pedrieca, pednekTopHas ayra, BuAb pedaekcon. Yeaosnbe pedhaekenl, Kak ocHOBA BhICILEH
HEPBHOH AEATENLHOCTH. DOPMUPOBAHKE 1 TOPMOKEHHE YCIOBHBIX pednexcos. Tunel BHJL, ux
PO/IL B BOCIIMTATENLHOM H 00PA30BATENILHOM NpoOLiEccax,

Llenrtpanbian nepsras cuctema. OB0N0YKN FONOBHOTO 1 CTHHHOTIO MO3Ia. Cepoe u benoe
BEWECTBO TOJOBHOYO W CAMHHOrO MO3ra. CnuHHOH MO3r: nosoxenne, Qopma, cTpoeHue,
(ynriunn. Oraenbl FONTOBHOTO MO3ra M HX (YHKLHMH.

Bereratupnaa (apronomHas) vepsnas cucrema. OBwwuit nnan CTpoeRHs, QYHKUNN,
CHMNATHYCCKi 1 DAPacHMIATHUIECKHU OTACAD BEFETATHBHON HEPBHON CHOTEMBY,

Yuenne W.IL Tlasaosa o6 ananuszatopax. OBuwme 3AKOHOMEPHOCTH  CTPYKTYPHOH
opramvsalpy.  Bugbl  peuentopos.  CrpoeHHe W QYNKUMA  ApHTERLHOrO, CHYXOBOTO,
O0OHSTENLHOIO H BKYCOBOTO AHATH3ATOPA.

Kposenocuan cucmena. Cuctema u uzuonorns kposn. I'pynmnbl kposH. Flousnte o6
ArIOTHHOTEHAX IPUTPOLIRTOB, AITAIOTHHMHAX IIA3MbL] M NpoUecce arrmotHnannn, lepenusanne
KpoBK. Pesyc-hakTop 0 ero znauenye.

Cuerema kposooGpamenna. [IBwKeHEE KPOBH 1O coCyaaM. Crpoenne » pabora cepina.
MNposoasman cucrema cepaua. Peryasumus 1esaTeibrocTH CEPARYHO-COCYAHCTOH CHOTEMB,

Ihayesapumeasnan  cucmema. OGliMe  NPUILKNBL  CIPOGHHS W (hyHKLUHOHANbHOE
3navenne. Ponb HEUCHU 1 NOLKENYAOUHOH XKenesk B npoueceax nuutesapenya Iunesapenre s
PaziHURBIX OTAENAX KHIIEYHHKA,

OOwui ran crpoenns duxamensviodi cuememu. T"a3006Men B NerkHx TKAHAX, POIL
remornoGuia B Tpancnopre razon. Oynxuws Apxanna. Pons rpyanoil Kietkn naespn B
npouecce Abixanis. Mexannka JAbIXaTe/ibHbIX JBHKe i,

Buideaumenvunas cuemesma. Beaenutensunie opransl, Kowa.

[Touxa - pons B noanepxkanuy romeoctaza. Hedpon xak CTPYKTYPHO-YHKUKROHANLHAS
CAMHNHLA NOuKH. Mexanusmbl MoueoOpazoBabns - (uasrpanns, peabeopSums 4 KaHaabLEeBas
cexpelna. MOYCTOUHMKH W MOUEBOR Ny3biph,

ndorpunnas cucmema. 'yMOpansias peryaiuus NPOUECCOB IKMIHEASTTENLHOCTH,
IHAOKPHBHBIC HKeNe3bl: 0cOGEHHOCTH CTPOCHNA H (pyrkunonnposanns. OcoGeHnocT ropMOHOB
KAK OHOMOTHYECKH AKTHBHEIX BEILECTE,



Yacre 8. Mukpobuoaorun

Mopgonorus akrunomuuer u rpuGos. Mopdonoris Daxrepnii n rpuBos. Tlpocroie H
CIOMKHBIE METOABI OKPACKH, OKpacka no [pammy.

Crpyxrypa enpycon. Bupyen u Gakrepuodaru.

baxrepnn. duznonorus Gakrepuii: KyibTHBHPOBAHHBIE GAKTCPUIL, IUTATEALHDIC Cpesibl,
BbLACJIEHHE HHCTOM KyNbTY Pl Dakrepuii. Konerpykrusubiii u BTopnunbii MeTabonusm Daxrepui,
Ukrammibl-npoaynentst BAB. MDepmenhl Dakrepnit, naeHTHPHUKaNMA BLIAEACHHON YHCTON
KyAsTYpbl,  ITpoTHBOMMKPOGHEIE XHMHOTEpAREBTHYCCKHE npenapartel. 'enernka Oakrepnit.
Mukpobpl H OKpYKAIOIEAN cpeaa.

Cannrapuas MuKpoOHONOrHA, Polib MMUKPOBOB B KPYrOBOPOTE BCLICCTR B npupone.
Muxpotiopa Teaa yenoneka. MUKpOGHONOTHIECKHIT KOHTPOTL BOADL, BO3Yxa, 000pYAOBAHUS,
pyx nepeonana. MukpoOHOROrHuecKnit KOUTPoab BHOTEXHONOTHYECKHX 11 poueccos.

OCHOBEI HMMYHOJIOTHH ¥ GaKHpenapaTs!.

Haern 9. buorexnonaorns

buorexnonornsi kak nayka n cepa npowssoactsa. Kpatkas ucropus Pa3BHTHA
Buorexnonorun, CospemeHnags SHOTEXHONOTHA — GHOTEXHOAOTHA HA OCHOBE MONEKYAApHOH
OnoornH W redeTHuecKoll  MHKEHEpHH,  MHKPOGHONOIMM M MHKPOOHOAOTHYECKOH
APOMBILICHHOCTH, GHOHANOTEXHONOMIH, O1IMUNE TEHHON MHAEHEPUH OT KIACCH4eCKol
FEHSTHXH K Cenekuny, BRHsHIe reunoli HHIKEHEPHH HAa COBPEMEHRYIO BHOAOMMIO.

b10o0bekTh KaK CPeIcTBO NPOM3BOACTBA NEKAPCTBEHHLIX, NpoNAaKTHYECKHX M
AHArHOCTHYCCKUX nNpenapaTton. Kunacenduxanus 6nooGbekTos. BHOOGHEKTH PacTHTEALHOTO
NPOHCXOMACHMS. BHOOOLEKTHI - MHKPOOPTAHM3MBL DYKAPHOTH!, NPOKAPHOTH, Bupycsi.
broobbekrsr - MakpoMonekyibl. TPajHLUHOHHLIE METOAB CENEKIHM. MyTtarenes u cenekitms.
Mr3nveckne B XMMHUECKME MYTATCHL] M MEXAHMIM MX JcicTBHS. Knaccuduxaums Myranui.

lpeamer, 3apaun n MeTOAL 2enemuyeckon unxcenepi, NPHENAAHOE 3HAMSHNE 1A
Ouotexnosorun. O0uMe NPUHLANLL KB METOALE TEHETHUCCKOI iakenepnu.  TexHonorua
pekomOnnanTheix JIHK. Ofuine noaxoibt 1 METoA0MOMs H3MEHEHHS FeHETHYECKOI NPOrpaMMb
MHKPOOPrannamMos, Llenecoobpazocts  npuMencHys pekoMOHUHANTHLIX WUTAMMOB
MRKPOOPraHHIMOB.  MHKPOOPraHM3MLl  PA3NNMHLIX  CHCTEMATHHECKHX  rpyIn: NPOIOKH,
3YOBKTEPHH, AKTHROMHLETH M AP, KAK XO035€5a TIPH SKCNPECeHH UYKEPOARKIX reson, OCHOBHBIE
METOBI 1 HHCTPYMEHTAPRI FEHHO-HIDKEHEPHBIX IKCIIEPHMEHTOR,

Buoundyempun grepyenmos. Kynabrusrposaxue MHEPOOPFraHH3MOB.
TloaroToBurteashnie  onepaunn:  crepuanzauns  ofopyaoBanys, CTCPHIM3IALKMA  BO3AYXA,
CTCPHIM3ALMA NUTATEALHLIX CPEJl, DPHUIOTOBACHHE NOCEBHOTO Matepuana. Knaccuduxaims
OHOCHHTE3A N0 TEXHONOTHUECKIM NApaMETPanm (NepHoHYecKIi, peryiinpyemMblit, HenpepoIBHLII
n ap.). Kpurepun noabopa depmentepos. OchoBible napamerpul KOHTPONA W YRPABACHWS
GHoTeXHOMOTHYECKHUMA npoueccami, OBuiMe TpeGoBanKHS K METORAM H CPEACTBAM KOMHTPOIA,
Brizenenne, KOBUCHTPUPOBALHKE M OUHCTKE GHOTEXHONOTHYECKHX TPOAYKTOB. CeanmenTaus.
Henrpudpyrnposanne. Ouabrposanne. Metoan! H3BACHEHHS BHYTPHIUICTOMHBIX NpOAYKTOB.
Paspymienne  knetounolt cTeHk GHOOOLEKTOB M IKCTPATHPOBANME  LEIEBHMX NPOAYKTOR.
Xpomarorpadguueckue  Metoab.  BoicoxoaddexTHBHas KHAKOCTHAS xpomarorpan  npu
pewiennn 3anau OHoTexHONOrHYecKoro npoussoacrsa. TpeGosauna GMP NPHMEHHTEILHO K
GHOTEXHOMOTHYECKEM NPONIBOACTBAM,

HyaynoGuomexnoozus. MeXaisMbl BKMMYHHOTO OTBETA Ha KOHKDETHHIY aHTHIEH,
Texnonorua nogyvenus W ordopa MOHOKIOHANLHLIX AHTHTEN (MAT). Tloaroroska kKneTox
cpnountos.  Cenewuitn  knerok  aumdompl.  Tlonyuenne  maccosoli  xyabTyphl.
Konuenrpuposanne n ouncrka MAT. Tlpumencuane MAT. MoHOKIOHAAbHBIE ANTHTENR KaK
enenndimueckue copbenTr! NPH BLLICICHKK # OUHCTKE GHOTEXHOIOIBYECKHX HPOAYKTOR,



Drorveuveckan OGuomexnorozus. MrOrooGpasHoe BIMsSIHIE HA cnocobnl KOHTPOAA 33
OKpYHAWEH cpeaoii u ee cocTosneM. POl MEKPOOPTaHH3MOB B [IPOLECCE KPYTOBOPOTA
3ArpAIHAIOLIMX  BELECTS B 3KocHeTemax. CO3aHME COBEPUIEHHBIX CNOCOGOR nepepaboTKu
OTXO/0B, 3aMKHYTBIX M NOAY3AMKHYTHIX  TEXHOJOIMHECKHX LWKIAOB A8 XMMHYECKOH
MPOMBITHACHHOCTH H CEMBLCKOTO XO3aHCTRA,

brorpancopmanin  keeHoGHOTHROB  (PeBKUMH  OKMCNCHHS,  BOCCTAHOBAGHMS,
THAPOIM3A, KOHBIOTAIHH 1 AP.) NOA AHCTRHEM (PepMEHTOR MHKPOCOMATLHOH CHETEMBI YEI0BEKA
1 KMBOTHBIX,

Brotpancdopmaiins vyKepoaubIx BEWEeCT oA AcicTENEM MHUKPOOPraHH3IMOB NOYBLI
1 BoAb!. broras, MukpoSuuii arason. Cragun o yuactHikn GHoMeTanorciesa, KYbTHBHPYEMBIC
B a3pOOHBIX M aHaIPOBHLIX YCIIOBHAX.

Henoassosanne  OTX010B  (NIPOMBILLICHHBIX  CTOMHLIX  BOA, OTXO0B  CEABCKOI'O
X03AHCTBA ¥ NepepaboTkn  APeBecHibl, KOMMYHANLHO-GLITOBBIX OTXOAOB) ANS 1OAYNEHHA
Onorasza, Merarenku. Cxema ycrpolicrs peaktopa A 0bpaboTn CenbeKOXO3AHCTBEHHbBIX
0TX0/108B. COBPEMEHHOE COCTONMHE NPOGAEM H MEPCNeKTHB B OGNACTH N0AYdeHHs Buorasa,

Tpamuunonnoe cnnprosoe Gpoxenye Apoickeil. HoBbIE TeHaeHIHN B NPOU3BOACTBE
sTanona. Foayyeune TOMIMBA W XNMHYGCKHUX CIHPTOR M3 OGHOJIOTHYCCKMX OTXOA0B W
PACTUTEIBLHOTO ChIPbA.

Bo3oGHOBAREMbIE HCTOUHKKI SHEPIHK 1 CLIPLA.

Ouenka ypoBus 3arpazsHenH IOBEPXHOCTHLIX M HOAZEMHLIX BOA. KauecTBeH b cOCTAR
H 38TPAIHEHHOCTE CTOMHBIX BOA. BKaaa GnorexHonornu B petente npobaeMbl O4HCTKY CTOUHDIX
BOA. Mertoasl OUMCTKH CTOYHLIX BOA, Buoduabrpul. Buosoruuecxue npyab. ADBPOTEHKH,
bronornueckoe OKMENEHKE 1 €ro OTHOCHTENLHAS IPPEKTHBHOCTD.

Kymontypor - xaemox  ewieuwnx  pacmenuit,  Victoprs  Merona. KynbTHBRHpORaHHE
COMATHHECKNX WICTOK — XApaKTePHCTHKA, BBEACHUC B KynbTypy, naccnposanue. Kannychas
TRAKDL KK BHA K1eTo4HOH andipepenunposky. Ipouece ofpasosanus. AXTHBATOPL MATPUHHO
axrusnoctn JIHK  xpomarnna.  Mopgonorsuecias  XapakTepueTHka  KamiycHbIX  TKauedl,
Ochosnble GakTophl, BAMSIOMKE Ha MOpdOrenes in vitro.

Cycnessuonnnie  kynstypbl.  [1poGiaeMb  KyBLTHBHPOBAHKS  OAMHOMHBLIX  KJIETOK.
MeToabl KYNBTHBHPOBAHHS.

Kyavmypuor knemor scucomubiy, Inbpuomexnoaozuy. OCoBEHHOCTH KYALTHBUPOBAHKA
KACTOK MUBOTHBIX. (CTOCOGL! KiACCHPUKALIN KyALTYP KICTOK IKUBOTHLIX, THALI KYALTYD KACTOK
JKHBOTHBIX B 3ABHCHMOCTH OT X TIPOHCXOMKACHHS,

Tlepprynbie KynbTYPBI XKUBOTHLIX KIETOK, MX XapakrepucTuky, Ionydenne nepeniioi
KYNLTYPDbE KHBOTHBIX KIETOK. JIHIIONIHBIE IITAMMBE KIETOK, HX NPEHMYLIECTBA NO CPABHERHIO
C NEPBHYHBIMM KYABTYPaMA.

MNocrosunme  knetoudsle  AuuME, uX  ocoBenocTH M npenMymiectsa. T
IATATSALHBLIX CPE 138 KYNLTHBHPOBAHMUS KACTOK JKUBOTHbIX.

MoHoCHOMNBIE KYABTYPHI KAETOK JKMBOTHBIX M HEJI0BEKa: IPEHMYLICCTSA M HEJOCTATKH.
Tunet cyGeTpaTor A8 MOHOCHORHBIX KYNLTY] MKHBOTHLIX KAETOK, CHOCOGH HX MoAR(BUKRALHE,
MexanH3M NpHKPEIUICHHA KISTOK K cySeTpary,

Ponneproe  KynbTHBHpOBaHME IMBOTHBIX  KHETOK,  CYCNEHIMOHHBIE KYALTYPbI
HHBOTHLIX KNCTOK, WX NpeuMyiecTsa. TICeBaoCyCreHIMONHOE KYABTHBHPOBAHKE MUBOTHBIX
KNEeToK.

IlpeumMymecTsa 1 HEAOCTATKH KYNBTYP KHBOTHBIX KAETOK B KAYECTBC MPOYLCHTOB
LAB no cpaBHEHHIO ¢ MHKPOOPralitiMaMHy,

Kyabrypet K1¢TOK BACEXOMBIX, HX BCNIOALIOBANKE.

KAOHHPOBAHKE IKHBOTHBIX, EF0 3AA3HH.



TexHonorus nepenoca 11ep COMATHICCKNX KNeToK. IHEPHAMIANNA KYBOTHBIX KICTOK.
Metoas cos3nanns XuMep, DTans! NPOLECea NOMYUEHHA TPAHCTEHHBIX IKHBOTHLIX, HCTIOAL3YEMBIE
MeTOAbL, Hanpasiennn noayueus TpalcreHybix KUBOTHBLIX,

Ilpymesesne KyILTYD KIETOK JKHBOTHBIX [UIR TECTHPOBAHUS 1§ W3YMCHHA MEXANHIMA
AeHCTBHA XHMHUECKHX AICHTOR.

CeoiicTBa CTBONOBLIX KNETOK, HEPCTIEKTHBLI MX NIPHUMEHEHMNS. Kpuoxoxcepnanns
KNETOK.

Benosocamenoumiau penpodykmmusnonmy mexnoroeuasu  (BPT). HMcropus  pazsuTus
METOAR, 3HaueIHe. METOA BHYTPRMATOUHON HCKYCCTBEHHON HHCEMUNALIMH, DKCTPANOPANbHOTO
onnoaorsopesns (IKO), meton UKCH (ICSI - Intra Cytoplasmic Sperm Injection) — noxasaums
K NPHUMCHEHHIO, YCAOBHA, KOHTPO/L OBY/SUHH, TEXHONOIHA\ITANBL, Pe3yAbTaThl, NPoOGaeMb!
BHIHAIMBANMA, PEJIMTHOIHBIN B3I1A/L HA METOAD], 3THYECKHE HOPMbL. JlOHOPCTBO ARLCKIETOK 1
coepmel. CypporaThoe MaTepHHCTBO,

Monexyaapiole 0CHOGO! BUOMEXHOA02UY ACKAPCIMGEHNLIX Gelyecms. BiusHue renHoi
WHKCHCPNH  HA  COBPEMCHHYIO  MeauuuHuy.  TepaneBTHyYecKHe  HYKACHHOBBIE  KMCAOTbL.
MeraGonuueckas wnxenepus. Gruodapmunr., DapMakoreHomuka. Ponts remnoit HHAKEHEpHH B
PEMICHHY 38/1a4 NPAKTRYECKOH MeAHLHHDLL,

Fopmonanensie  npenapamer. Tlonyuenne  pekoMOHHAHTHOMD HHCYAMHE ¢
HCNONE3OBAHUEM MEHHO-MIDKCHEPHBIX WTAMMOB E. coli. TToaxoabl K yBeAKUEHHIO FOPMOHAILHON
AKTHBHOCTH TIPENAPATOB HUCYAHNA. TeXHONOIUA noayuenns pekoMBHHAHTHOFO FOPMOHA pocTa
uenosexa  (npenapat  «Comatpem»).  TToBbleHHEe  AKTHBHOCTH  FOPMOHA  IIOCPE/CTBOM
MOAH(DUKALME  KOAMPYIOINErO €T0  rena -  caifr-cneuuduueckoro Myrarenesa. exno-
HHACHEPHBLIH NIPENapaT 3pHTponoITHHA,

Humorunm, I'pynna nurepeponos,

Baripivr. OcHOBBI KOHCTPYHPOBAHHA BaKUKMH. KpaTkas XapakrepueTHka BAKLIHHDLIX
npeiaparos. Kiaccuukanus sakuun no cnocofy nosydeHds ux AcHCTBYIONEro Hadvana -
aHTHrena. HeaoCTaTKn B npenMyInecTsa IpagnuHoRnbX Bakumn. Kaueerso saxuun, Hosoe
MOKOJEHNE BAKUMH.

Bakuunpl Gyayulero: renHonkesepiinle, CHuTETHYECKNE NenTiaube, JJHK -Bakumib,
ANTHHAMOTHITHYHBIC, PACTHTEIIbHBIC, MYKO3AILHBIC B APYIHE,

HanpasneHus npakTiueckoro HCNonRs3oBanns zennon mepanuy (F'T). Xapaktepucrnka
OCHOBHLIX THIIOB MYTALIMH, BBI3LIBAIOWNX HACAEACTREHHbIE 3aboneranus, [pobiemsl nepexoa
HAaYUHBIX pazpaloToK B 00AACTH FEHHON TEPANNK B PA3PAA NPAKTHIYEMBIX METOJOR JICUCHIA,
Meroue I'T: ex vivo; in vivo; koppexkuusgin vivo. Crparerss peanusaunn. I'T 1 ApHposa KIETOK
mumenel, Meranpnas I'T. Comaruueckan I'T. Axtusanus coBerBeHHbIX renos, CHCTEMb
AQCTABKH 'CHETHHRCKOTO MATEPHANA: BUPYCHBIE, HEBUPYCHDIE, (PHIHUSCKHE.

Yacrs 9. HanorexHoaoran g GHOTEXHONOTHE

ITpescTasnenne o COBPEMEHHBIX HANPABAEHUAX HAHOTEXHOJAOIMMM, OCHOBAMHON Ha
NPUMEHCHNH  DCAKOB M HYKACHHOBBLIX  KHCJIOT, HEPCIEKTHBHBIE | PazBUBaICHIHECH
HANIDABICHHAMH HAHOTEXHONOIHM B npuMeHenHH K Groaornueckum ofbexram, paspaborku
HarOMacITalHpIX GHOAOMMYECKHX CTPYKTYP € 330aHHLIMK CBOHCTBAMM, HAMpaBNeHHbLIX Ha
COZARHUC AHAIUTHHECKNX CHCTEM H TEXHOAOIAUECKUX NpHAOKeHK. COBpeMEHHBIE METOAbl B

NOAXOME! K TIOMYHEHHIO 1 AHAIM3Y HAHOMACITAOHBIX GHONOIHHECKHX CTPYKTYP.
MHOroQYHKUBOHANLHBIC  HAHOUACTHLLL B MEAMLUMHE: JINNIOCOMDbI, FOHMEPHBIE
HAHOUACTHILLE, TIOJHINEKCE], NOMMMEP-TIPOTCHHOBBIE KOMIUIEKCH, ACHTPOMEPLI, (yaaepenbl,
HaRovacTHUL Qocdata Kaaeuua, sonora, cepeGpa, MArHHTHLIE, CHIHKATHLIC HAHOUYACTHb.
MeTtoapt nmoaydenus Jjmnocom. ITaccuBuas W akTHBHAN 3ATPY3KA JIEKAPCTBCHHBIX BEIUECTE R
JEHTIOCOMBI pPazaHyHOH MOpgonoruy, MeToab MOJSKYISPHOTO PACTIOIHARAHUS.
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Konrponupyemoe BeICBOGOMACHHE NEKAPCTBEHHOTO BellecTBa, Monexynspivie IpoTesnephl,
POTOPBI, MOTOPEL.

PazpaBorkn 8 o0nacTi GHOHAHOMEAMUKHEL: 10CTABKA IEKAPCTS, fpoToauHaMnyecKasn
Tepanys, Oenkosas nmkenepns W oo, Hanockonwuecknit macirab seex hynaaMenTanLRbIX
npoueccoB  OKM3NK  (Ouocnares  Genxa). Moaenb  HACAIBHOTO Jerapersa.  Hepocrarkn
TPAAHIHOHHBIX JICKAPCTREHHBIX opm.

Hanorexnonoruy nmoc nanomeanunna. Hanomarepuanst u ux csoiicrsa. Kactounsie
TEXHOMOTHM, OCHOBAHHBIE HA KyALTHBHDOBAMNH in  VItro Oprawos, Tkaueil, KIETOK M
H3OJIBPOBAHHBIX NPOTONNACTOB BLICIIMA PACTEHHA 1 KMBOTHEIX, UIX ponb B obecnevennn n
YCKOPCHUN TPAAKIKHOHHEIX APOLECCOB NMOAYHCHHA BTOPHIYHBLIX MeTaboaHTOR, CO3AAHNI HOBLIX
COpTOB ¥ BHAOB,  HMcnoap3opanue NPHHUMIKANBHO  HOBBIX  NyTel:  COMAKAOHANBHOM
MIMEHUHBOCTH, MYTAFCHE3 HA WICTOMHOM  YPOBHE, WICTOMHAN CCASKUMA, COMaTHYECKas
ruGpuanzanus,

CHETEMb AN HANPABASHHON ZOCTABKH JICKAPCTBEHHOIO BEILECTBA (B T.4. AHK) B
kieTky. Mmmobunnsosannbie gepmentst 1 GeAKH Kak JIeKapeTBeHHbI cpejacTsa. OcHoBHbIE
APHHLKIIE! KOHCTPYHPOBANMS, HMMOOHAN3ALNA DENKOB, HOCKTEIN. BIUHOUEHHE NEKAPCTEEHHOPO
BEIIECTBA B resin. AJCOpOLMA AeKapeTBeHHON CyGCTAHLMM Ha HEpaCTBOPHMBIX HOCHTEAAX.
Henonssosaune nonynpounuaemsix  obonouex (mMemBpan). Mukancynaims  nekaperBentbIx
CPCACTE B HAHOCKOTIMUCCKHE TOA0CTH] MUKDOKANICYAHPOBARKE, SMYILIUPOBARNE, BKAIOUCHUE B
BOJIOKHA, nuriocoMbl. Menosbzosanue cuetem apyXdasuoro Tdna. JlexaperseHubie cpeacrsa
nporue BAY.

HYacrs 8. Ixosorsisn 1 380A0UHOHNOE YUEHHE

Kn3hn, ee  cymmnocTb, cwolcrsa sknpoil  matepun. COBPEMEHHBIE BIIAAL  HA
NPOUCXOMACHHE IKHIHH. DBoJiouuonroe yuenue JK.B, Jlamapka. Dsomounonsas koruenuna Y,
Hapenna. OCHOBHBIE NONOMKERNS CHHTETHUECKON TEOPHK IBOMOLIH.

MuKpo3BOAIOLNH -~ OCHOBHBIE IBOAOLHOHHO-TEHETHYECKHE XAPAKTEPHCTHKN 10NYAR L,
HacTOThI FeHOB, FeHOTHIIOB 11 PEHOTHIIOB B IIONYAS UK. BHYTPANIONY S LAOHHbI nopnMopram.
l'enernueckne nponecerr B nowynsunn (3axon Xapan-BaiinGepra). Tlytn n HANPAaBACHHS
OPranHuecKON 3BONIOUKHK. BctecTrenuniit orbop, Bua W BHAcOGpazonanue,

MaKpo3BOJIIOLKA — 3BOIOLNS PACTEHHNIL, IKNBOTHLIX K HENOBEKA (AHTPOTOTEHEs).

Jronoeun Kak Hayka. OpranusM B JKocHeTeMe. DKOMOFHYeCKHe haxropst W nx
Knaccupuranns. TlouaTHE © JMMHTHPYIOWMX (GAKTOPAX M TORECPAHTHOCTH BUAOB, 3AKOHLI
JnGuxa — lendopna.

Honynauua B sxocucteme. DOPMYAHPOBKA OCHOBHBLIX HOHATHI — nonynaiwpie, BUA,
CTPYKTYpa  NONYNAUMA,  ROWATME  apeana,  Y3KO  ApeasbHbBle,  WHPOKO  apealbHbie,
KOCMOTIONHTHYSCKHE BIJDL.

DKOCHCTEMA KaK OCHOBROM 3emedT Grocdephl. DKocHeTema, GHOreoLeHs, GHOLEHO3 —
OHpTACNEHNA, CXOACTEO 1 pasiivike NOHATHH, Yuenne o GuoreoueHose B.H. Cykauera. Bruom,
OuOTON, ONpEAEeHHE NOBATHI, OcHOBHbIe GuoMb! cywn. Tpoduueckas CTPYKTYPa CoolILecTs,
buoTHueckHe oTHomen s B coobuiecTrax.

buocdepa kax mobasnas cncrema. Yuenne B.M. Bepunageroro o Suocdepe. I"panuiibl
Hu3HH, Onocdepa u xocmoc, GHonornueckoe paznoobpasHe M KHBOC Bewectso, CpoficTsa M
(PYHKLMH KHBOTO BELIECTBA,

Henosewecrso B Onocdepe.  Bosumkuosenne coumansHolt  sxonormu.  Meropus
B3AMMOIEHCTBIA UC/A0OBEKA H TIPHPOADL, HAYYHO-TEXHHYECKHH MPOrpece  ero BO3AeHcTBHE Ha
MPAPOAY, COUHOIKOCHCTEMBI. CYIHOCTL JKONOMHYECKHX NpobaeM, pocT HAPUAOHACENCHHS,
npobembl pecypeor 1 anepreTHucekas npobaema. Yuenue o noocdepe.
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1. Kpaaudurannonnan xapakTepHCTHKA BbIIYCKHHKA

BLInyCKHHK 110 HANPRBACHIIO NOAFOTOBKH MardeTepekoil nporpammnl BO uanpasaenus
noaroToBkn 000401 — Buonorus, npoduns «BHOTEXHONOrKA € OCHOBAMH HAHOTEXHOJIOMHIY B
COOTBETCTBHH ¢ NeAAMH  ODPA30BATE/IbHOR NPOrpaMMbl M 3ajavami  npodeccHOHANLHON
ACATENBHOCTH 1T0 HCTEUCHHIO CPOKA 0DyHEHHA A0/DKeH 001a1ATE CACAYIOUIIMN KOMICTEHI{HAME:

a) obwgexyavmyprovivu kosmnemenyusmu (OK).:

= CTIOCOOEH K TBOPUECTBY, KPEATHRHOMY M CHCTEMHOMY MblLenrio (OIK-1);

= ¢nocoben K HHHOBALMOHHOH AeaTensHocT (OK-2);

— en1ocoben K aAalTalui W NOBKLIIEHNIO CBOEID HAYHHOIO H KYALTYpHOro yposua (OK-
3);

— TIOHHMACT [YTH pasBHTHA M NEPCHEKTHBL  COXPAHEHHUS LBBWM3ALMK, CBS3b
FEONMOANTIICCKAX W OHOChEPHBIX NPOLECCOB, NPOABRSET AKTHBHYIO MMWIHEHHYIO HO3HLIHI,
HCIOAL3YA Npodeccnonanbubie 3Hanna (OK-4);

— [POABASCT HHHLKATHBY, B TOM YHC/IC B CHTYALMAX PUCKa, cnocobe Gpath na cebs Boio
NOJIHOTY OTBETCTBEHHOCTH, CNIOCOOEH K NOUCKY pelleHrii B HecTaHAapTHLIX crTyainax (OK-5);

= cnocofen  caMOCTOATENLHO NpHOOPeTaTh, B TOM UHMCAE M € NPHMEHEHHEM
HH(OPMALBONHLIX TEXHONOMNHA, 1 HCNOAL3OBATEL B HPAKTHYECKOR JeATENBHOCTH HOBbIC 3HANMI
W yMEHHS, B TOM YHCAE B HOBBIX O0AACTAX 3HAHHHA, HENOCPEACTBEHHO HE CBA3BANNLIX CO chepoil
pesrensnocTn (OK-6),

6) npogeccuonanvrvimu konnemenyusmu (1K)

obuenpogheccuonanshsiri;

— TIOHMMACT COBpeMEHHBIE NpoGaembl GHOROTHH M HCIONLIYET PYHAAMEHTANLHLIE
Ouonornueckne npeacTaBicHun B cepe npodiecCHOMANLHON ASATENLHOCTH JUTA TIOCTAHOBKH K
peiienns Hosbix 3agaq (THE-1);

— 3HACT M MCHOABLIYET OCHOBHLIC TECOPUH, KOHLENIHY ¥ BPHHIMAL] B wi0pannoii obnacrn
ACATEALHOCTH, ¢nocoben K CHeTeMHOMY Mbiulienmo (T1K-2);

—  CAMOCTOATENLHO  AHANMZMPYET  MMEIOILYIoCHs  HHOOPMALMIO,  BLIABASET
hyupnamenranbupie  npobiaeMbl, CTaBHT 3aja4y W BRINOJAHACT JabopaTopHbie, I10NEBbIE
OHONOPMYECKHE MCCHEMOBAHMA NPH  PeLICHMM KOMKPETHBIX 3aJad  No  CHeusadHzalMM ¢
HCTIONL3OBAHNEM  COBPeMeHHBIX npnGopor M oGOpYAOBAHUA, BHIUHCIAMTENLHLIX CPEACTB.
HeMOHCTPHPYET OTBETCTBEHHOCTD 38 KAYECTBO PAbOT M HAYMHYK QOCTOBEPHOCTL PE3yALTaTOB
(TIK-3);

— AEMOHCTPHUPYET 3HAHNE HCTOPHK B METOL0A0THN BHONOTHYECKNX HRYK, PACLIMPHIOIINE
obenpodecchonanslyio, PpynaamenTansuyo noarorosky (N-4);

— JICMOHCTPHPYET 3HAHMC OCHOB YueHHA © OHocdepe, NMOHUMAHNE COBPEMEHMHDBIX
Giocheprbix nponeccos, cnocoGHOCTL K HX CHCTEMHOH OLCHKE, CNIocOBHOCTS NPOrHO3HPOBATL
NOCASACTRHS PEAH3AHHY COUMANLHO 3HAYNMBIX npoekTor (TTK-5);

~ TBOPYECKH MPAMEHACT COBPEMEHHBIE KOMNBIOTEPHBIC TeXHONOrHKM 1npH  cbope,
xparenun, obpadoTke, ananuse u nepenave wudopMarn (NK-6);

= NOHAMAET 1 rAYOOKO OcMBICANBAET GUAOCODCKEE KORUEALNH CCTECTROIHAKNS, MECTO
ECTECTBEHHDIX HAYK B BLIpabOTKe Hayunoro Muposossperns (INK-7);

— WCNOAB3YET HABLIKM OPranM3alus H pykosogersa paGoroll 1npofeccHoHanbupX
KONICKTHBOB, CNOCObEH K MEXAHCUWIIHHAPHOMY oBWeHmio M K cBOBOJHOMY AEN0BOMY
O0LUEHHIO HA PYCCKOM M HHOCTPaHHLIX A3biKaX, pafoTe B MeuIynapoaHuix komnexrupax (IK-8);

— npodeccuonansio oopMaseT, TIPEACTaBANCT W JOKAAABIBAET PE3YNLTATL HAYUHO-
HCCACNOBATENECKAX M IIPOM3BOACTBENHO-TEXHONOMHYECKNX PaboT No yTBCPKACHHBLIM (gopMam
(TIK-9);

& COOMBEMCIMGNHY ¢ BUDAMU OEIMETbHOCHIN,



— TNYOOKO NOHMMAET M TBOPUESCKH WCNONBIYET B HAywHOH M HPOHIBOACTBEHHO -
TEXHOJIOTHYECKOM  AeATENLHOCTH  3HAHUA  (YMJAAMEHTANLHLIX H MPHKAAAHBIX  Pa3aenon
CHEUHANBHBIX JHCHUIIHE Marucrepekoi nporpansut (ITK-10);

TOYMECT  IMIAHMPOBATL 1 PeANWIOBLIBATL NPOQECCHOHANBHBIE  MeponpHaTHA (B
COOTBETCTBHH C LUCAIMU MATHCTEPCKOit nporpammi) (TTK-11);

" NPHMEHACT METOAHUCCKHE OCHOBL NPOCKTHPOBANKSA U BLINOAHEHH: AaBOPATOPHBLIX N
NOAEBLIX OHONOMHYECKHX W 3KOAOPHYECKHX HCCACAOBAHMI ¢ MONOALIOBAHHEM COBPEMEHHBIX
npuBopoB 1 0GOPYA0BANKA (B COUTBETCTBHM € LEIAMK MaruCcTepekoit nporpaMMbL), FeHepupyer
HOBBLIE HAEH N MeToAHYecKne pelteHus ([TK-12);

~ CAMOCTOATCALHO HCTIOALIYET COBPEMEHHBIC KOMIIBIOTEPHBIE TEXHOAOMHH IS PELICHNA
HAYUHO-HCC/IEN0BATCILCKAX H NIPOM3BOACTBEHHO-TEXHONOTHYCCKHX 334 NPofiecCHORANLHOIN
AesirenpHocTn, st chopa 1 ananusa GHONOrHUEC KO Hugopmanuy (FNK-13);

T TUIAHHPYET ¥ DPOBOAMT MEPORPHATHA 1O OUCHKE COCTONHMA M OXPRUE NPHPOAHOMN
Cpeilbl B COOTBETCTEHY ¢ Npothunem noaroroskn (ITK-14);

T HCTONL3YET 3HANHE HOPMATHBHLIX JOKYMEHTOB, PEFIAMCHTHPYIOIMHX OPraHH3aiHio K
METOAMKY JTIPOBCACHHA HayYHO-MCCHACNOBATENLCKMX M HPOH3BOACTBEHHO-TEXHOMOTHYCCKMX
Buonoruueckux pabor (B cootsererTenn ¢ neasmMu QO] MATHCTPATYPBY), CHOCOBEH PYKOBOAHTS
TBOPUECKHM KOINEKTHBOM, 00CCIICUMBATL MEPbE IPOH3BOACTBEHHON BE30NACHOCTH (IMK-15);

™ MMEET HaBbiKH QOpMMPOBaHHA YMeGHOTO MAaTepHana, YTCHUA JEKLWH, I'OTOB K
NPENOABAHHIO B BLICIIEH INKONE M PYKOBOACTBY HAYUHO-HCCASA0BATEALCKHMY PaBOTAMH (HHP)
CTYACHTOB, YMEET NpCACTaBIAThL yuyeOuLIA MaTepHan B yCTHOM, 1uchMeHnof u rpaduueckoit
hopme Ann pasARYHLIX KOHTHHREHTOB chymareneit (11K-1 6).

Npnseaesnnsle BLIIE KOMIICTCHUME MArHCTPOB BLIPAGATBIBAITCA B XO/I€ BLIIONHEHHS
OBYHAI0NMHCH TPeBOBAKUA K BLINOIHEHHIO OCHOBRON 06pA30BATENLHOI] [IPOrPaMMBl, a TaKKe
B XoAe (POPMHPOBAHMA MEHNWMHOCTHLIX OTHOWMEHMH. Komnerenimn MOTYT JAONONHATLCA
Yal'lly um. MH, Vawasosa 8 xoge peanmzauny Ol MADHCTPATYPLI ¢ YUETOM BBEJISHHS
AONOARUTENBHEIX TPeSOBAHN K BuionHerHto OTT HN crennUKN COACPIKAUHA HX TIOAFOTOBKH
W pexomennauni - paSoronateneli, KoMmnerenuuu  MOryr  nonoansthes Kadeapamu,
PECANNYIOUIRMHI MATHCTEPCKAE NPOYPAMMbL, € YUETOM COACPIKAHMA BAPHATHBHBIX JMCLWILIHA
OINMM.l uM.2,



XapaxrepueTHRA NpogeccnoHANbLHOI JeNTEILHOCTH BBINYCKHUKA 00
maraereperoil nporpamme BO nanpasaennn noaroroskn 060401 Buosorsn
npoguib «bHOTEXHOA0IHE ¢ OCHOBAMH HAHOTCXHOJOIRI»

ObnacTs ApodeccHoHANBHOA ACATCALHOCTH BLINY CKHHKA.

Ob6nacth npodeccHonanbHOR ASATENLHOCTH MAIHCTPOB TO HANPABASHHWIO NOAIOTOBKH
060401 Buonorns, npodpniab «BHOTEXHOROMMA ¢ OCHOBAMHM HAHOTEXHOROTHIY BKIIOYAST:
HCCNEIORAHME JKMBOM NPHPOAL H €€ 3AKOHOMEPHOCTEHR, HERONL30BAHKE OHONCTHUECKHX CHOTEM
B XO3AACTBEHHBIX ¥ MEAHLKHCKHX LUEASX, OXPana NpUpoaLl.

Ceepoii npodeccHonanbHON AEITENLHOCTH BLITYCKHIKOB SBAKIOTCS

- HAYYHO-BCCACAOBATELCKHE, HAYUHO-TIPOH3BOACTBEHHLIC, NPOCKTHBLIE OPraHH3a1IHK;

- OPraHbl OXPaHLl NPUPOALL B YIIPABASHHA NPHPOAOIIONL3OBAHHEM;

- ofumeobpazoBaTenbupe  yUpEXKAeHHA H  oDpazopatenuHble  yupeweHHs
NpoeccHoHanLHOrO obpazoBaHus.

Bumyckiukn moryt paborarth HIDKEHEpaMy, MeHekepamyu M GHOTEXHONOraMH B
OTPAC/AIX NPOMBILAGHHOCTH M CEJNBCKOTO XO3SHCTBA, a TAKKE B MECTHLIN APCATIPHATHAX
pasnuuuore npodmng; B a0OPATOPHAX  CARMTAPHOIC  HAXZOPA, THIHCHLL, MOHWTOPHHIR
OKpYKAWIEH nPUPOAHOR cpeabl, OUHCTKY, 00e3BPeKUBAHHA B O0ECCONHBARKI TIPHPOAHLIX U
CTOUHBIX BOA; B [IPOCKTHLIX HHCTHTYTAX, OGI:@,HHI']C!'!HHX, APEANPHATHAX, CBI3AHNBIX ¢
BHeApeHHeM OHOTEXHOMOIMH B HapoaHoe X03aHCTBO.

Bo Beex BLILENCPEHHCACHHLX OPTaHH3ALMAX, NIPCANIPHITHIX, HE\GOIJH’I‘OPHHK ¥ 00beKTax
cnenmanueT — GHOTEXHONOr HUMeeT KapbepHblil poct oT nabopanra A0 KPYHHOTO BEAYILETro
CHELUANHCTA H PYKOBOANTENA.

OfLeRTB l]]}l)(!)et‘Cll()ll&lﬂbHOﬁ ACHTLALHOCTH BRINYCKHMKR,

ObnekTaMn ﬂ])OfEJCCC-HOHHHi:I‘IOﬁ ACHTC/ILHOCTH MArHCTPOR ABIAIOTCA!

- GHONOTHUYECKHE CHCTEMD PA3EHYHBIX )’pOBHGﬁ OPFANM3aL K]

-~ BPOLECCh! HX IKHIHEACATEALHOCTH H IBONOLUMA,

- OGuonorHyeckne, OGHOMHMKEHEpHBIE, OHOMEAKUHHCKHE, NPHPOACOXPAHHTENLHLIE
TEXHOMOIHH,  OMONOPHYECKAN  IKCHCPTHIA W MOHMTOPHNI,  OLEHKZ M BOCCTAHOBICHHE
TEPPUTOPHAABHBIX OHOpecypcos.

Bll,ﬂ,bl l'!]]O(!)CCCHOHﬂJIbHOﬁ ASNTEILHOCTH BEINIYCKBEKA,

MZII‘HCT}) no nporpaMMe «BHOTEXHONOMNA C OCHOBAMY HAHOTEXHONOTHED TOTOBUTCH K
CNEAYIOUIHM BHAAM NPO(GEeCcCHORANBHOH AEATENLHOCTH!

~ HAYYHO-HCC/IEA0BATEIBCKAS,

- NEAArOTHYeCKas,

- OpraHH3alHONHO-YIpABACHYEC KA,

Konkpernble BUb npodeccHoHanbHOH e TEABHOCTH, K KOTOPEIM B OCHOBHOM FOTOBHTCH
marderp, onpegennores Yal'lly um. MH. Yneguosa copMecTHo ¢ obyHalOMWBMHUCH, HAYYHO-
neparoruveckumu - paborunkamy  seiciero  ywebnoro  sapeseHun v 0OLEAMHEHHAMH
paboTonarenei.
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IK3IAMEHHBANNOHHLBLIY, BHJIETH]
AN NOCTYINAIOUIAX B MATHUCTPATYPY 110 HANNPABJIEHHIO
Hoaroroskn 060405 - BHOJO NN

NPOPHIbL - BHOTEXHOJOIHMHA C OCHOBAMEB HAHOTEXHOJIOIHHA

B Gunere asa BONPOC, KOTOPLIE CUEHHBAIOTCA C NOMOUILIO TPAAHUBOHHON 4-0annbioit 1 100-GasnbHoil
ukanst oneHok ECTS. Bpema noarorosry ~ 45 munyr (rabanua | n 2),

Tadmmuua |
Onucanne onenor ECTS

«llpesocxoanon ~ Jlan nonueii, pazBepryThiil OTBET HA NOCTABICHHLIT BONPOC, Nokazaka
COBOKYITHOCTL  OCO3HAHHBLIX  3upunll o0 ofbewre, npossasiowaics 8 cBODOAROM
ONICPUPIOBAHME NOHATHAMHE, YMEHHW BBIAENHTH CYUIECTBCHHbLIE W HECYLIECTBEHHBIE £ro
NPH3HAKH, NPHUIHRO-CACACTBEHNBe ¢Ba3n. 3Hanne 06 obbexre neMoucTpupyercs Ha GoHe
IOHMMAHME  ero B CHCTeMe JaHHOH HaykM K MemAucuMIviMHapHeX  ceasedl. Oreer
QOPMYNNPYETCA B TEPMUBAX HAYKH, WUIOIKEH RUTEPATYPHLIM $3BIKOM, TOMUEH, NOKa3aTeNeH,
JEMOHCTPHPYET aBTOPCKYIO HOZHLMIO CTYASHTE,

«Orauunon — Jad nonnwsidl, pasBepuyTbIfi OTBET HA NOCTABNSHHLIA BONPOC, JIOKA3EHA
COBOKYMHOCTL  OCO3HAHHBIX 3HAHMA 00 00bekTe, AOKA3ATEABHO PACKPHITH OCHOBHLIE
HONOKEHHS  TeMLl, B OTBETE  NPOCHKHBAETCH  Mevkan  CTPYKTYPa, JIorHyeckas
NOCASAOBATENILHOCTD, OTPAKAIOMIAR CYIIHOCTL PACKPLIBAEMBIX MTOHATHHE, TeopnH, sBnenui.
3nanne 06 ofbeKTe AEMOHCTPHPYCTCA Ha (GOHE NOHWMAHHS €I B CHCTEME JanHol Haykn o
MENMZHCUNTIHHAPHBIX ceasef. OTBeT M3N0KeH JUTCPATYPHEEM A3LIKOM B TEPMHHAX HAYKH.
MoryT GuiTh AOIYIIEHB HEMOMETH B OTNPEAENeHsH TOHATHH, HCHPABACHHBIE CTYAEHTOM
CAMOUTOATE/ILHO B 1POLIECCE OTBETA HIIH ¢ NOMOIULLE) NPENGaaBaTesl.

«Xopouwon — Jlan Nonueiit, KO HEAOCTATOMHO NOCACAVBATEALHMT OTBET HA NOCTABIEHHLIN
BOMPOC, HO NPH 3TOM NOKA3AHCG YMEHHME BBUAIHTL CYLISCTBCHHLIE M HECYIMECTBEHHLIE
IPH3HAKY 1 NPHYBHHO-CASACTBEHHLIC CBAZH. OTRET NOFHYEH M H3ACKEN B TEPMHAHAX HAYKH.
Moryt 6miTh gonymenst 1-2 onbky B ONPEASICHIN OCHOBHBIX [ORSTHI, KOTOPLIE CTYAEHT
3ATPYAHACTCH HCTIPABHTL CAMOCTOATENbID,

«Y LOBNETBOPUTENLHO» ~ JIaH HEAOCTATOMHO NONHLI 1 HEAOCTATOMHO Pa3BepHyThI OTBET,
Jloruks B NOCNEOBATENLHOCTL M3NMIKSHNA HMEIOT Hapywmedus. Jonyimens onbis B
PACKPLITHH MOHATHEH, ynorpebnennn Tepmuuos. CTyaeHT He cnocofed CaMocTONTENRLHO
BBUIEJINTE CYUIECTBEHMNBIE H HECYHIECTRENHBIE TIPHIHAKK il [IPHHHHHO-CACACTREHHLIC CBA3H,
CTyAeHT MOXKET KOHRPETHIRPOBATL 000BILCHHbIE 3HAHMA, JOKAIAR HA (1UMEPAX NN OCHOBHBIE
NOIKEHNA FOABKO € NOMOLLLIO npenoaasarens, Pedesoe ogopmienne tpefyer Honpasok,
KOPPEeKLHH,

«ITocpeacreelnoy — JaH HenOJHBIE OTEET, JOFHKA K [I0CASA0BATENEHOCTE HAAGKEHI HMEIOT
CyillecrBendblie Hapymeunna, Jlonyuledn: rpyOble owmbry npr onpelencHui CyBoCcTH
PACKPLIBACMBIN NOHATHH, TEOphil, ABACHKE, BCACACTBME HENOHHMAHMA CPYASHTOM MX
CYHIECTBEHHBIX H HBCylM(&‘C’]"Bel-!th\’ [TPH3HAKOEB | caasedd, B OTBCTC OTCYTCTBYIOT BBLIBUADLL.
YMeune packpbiTh KORKPETHLIC NPOABACHNE o000UIEHHBIN HaHHE He nokaano. Pedenoe
ofopmieHie TpelyeT NONPaRoK, KOPPEKIUHY,

«YCNOBHO HEYJOBACTBOPHTENLHOY — JlaH HEeRnOAHMH OTBEr, NpeacTaBamomHil coboil
PA3POIHEHHBIC 3HAHKA NO TEME BONPOCA ¢ CYWECTBEHHBBIMH OLEMBKAMB B ONPENEICHMAX.
IpreyTeTByI0T (ParMEeHTapuoCTsh, HEROTHYHOCT, N3oKeRH. CTYACHT HE 0CO3HAET CBA3b
QAHHOPG [IOHATHS, TEOPHN, KBACHHA ¢ APYrUMM 0DBEKTAMH AHMCUMNAHNL, OTCYTCTBYIOT
BBLIBOALL,  KOHKPETHIAUMS M JOKA3AFEALNOCTL,  M3AoMeHns.  Peun  HerpamorHas,
HOnoARNTENLHBIE ¥ YTOHHAIOIMHE BOMPOCKE APENOIABATEN HE IPHBOAAT K KOPPEKLIMH OTBETA
CTYAIEHTA HE TONLKY WA NOCTABNEHHBIH BONPOC, HO H HA APYIHE BOMPOCH JMCUNTAHHbL,

3

((Be3yCJ‘jOi3HO HEYAOBACTBOPHTENLHOR  ~ He NOAYHEHBL OTBETBL NO GasoBbiM BOTIPOCAM
AHCHHBAHHBL

Tabanua 2
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COOTBETCTBHE CHOTEM OUCHOK
(HEMOAE3YEMBIX pAHEE OLEHOK HTOTOBOI! aKaneMUYCCKoll YenesacmocTn oueHok ECTS i 6aminno-
PEHTHHTOBOI CHCTEMBI OUCHUK TEKYMICH yenenaemocTs)

Ouenrn no 4-x GauibHoI Wkane Heynousnetnopy | Vaosnaetsopy Kopowo Oranano
TEALHO TEALHO
Habpannas cymaa Ddanos (max — 100) Menee 60 60-67 | 68-74 | 75-83 | 84-89 | 90-94 | 95.100
5| & :
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buaer Nei
. Opravusaiits  HYKNIEHHOBLIX  KHCIOT. Kaaccnpukauma,  dynkunn,  Buonoruueckoe
KOAHPOBaHKE.
2. Oorexes u criepmatorenes. MHKPO- 1 MAKPOCTIOPOreHes.

buier N2
I. Xnmuuecknit coctaB M cpoitctBa KAeTouHOH 06o0A04KH (memOpana W HaamemGpanHbii
KOMTINEKS, Kopreke), MyHKikn,
2, CoppemenHas Teopus HepBHOIo Bo3BYHACHMS. HpoBesenne HeppHOIO uMNyabca M
cHHanTHHecKan nepesava. Cunane. Hepsunie sonoksa, Meanartopul,

buaer Ne3
1. Bopopocsin — ctpoenne, KiacCHPHRKALNA, JU3HEHHBIT LHK,
2. buoTtexmonorna xak Hayka M chepa  HpOH3BOACTBA. Kparkas wevopus  paspyuris
OHOTEXHOAOTHH,

busaer Ned
I Ienom npo- n aykapuor.
2. lpencrapnenne 0 COBPEMEHHBIX HANPABACHHAX HAHOTEXHOAOMHH ¢ npuMeHeHteM Heakos H
HYICHHOBBIX  KHCNOT. COBPEMEHHBIE MCTOAB! M NOAXOALl K NOAYHSHWIO W aHaH3y
HAHOMACKITAOHLIX GHOAOINYECKHX CTPYKTYD.

buaer Ne5s
1. Hasemupie no3g0nounble, DBOSIOLMS MO3IA, CKEAETA M CHETEM PA3MHOKEHHA,
2. MUKPO- # MAKpPOCHOpOrenes,

buaer Ne
. HApo - kaproneMMbl, 1aMHHA, SASPHBIT NOPOBLII KOMIIEKE. Hnepunit Geakosuiil maTpuke.
Xpomarus. Sapeitixo.
2. XpAlesas B KOCTHAN TKaHb, OGIas XaPaKTEPHCTHKA KNCTOYHOIO COCTABA H MEOKIIETOMNONO
pentecTsa. Knaccnpuraumns, Perenepanns.

bBuner Ne7
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1. Hacneaersennas n HeHACACACTBEHNAA M3MEHYHBOCTL. MyTamn. Knacenpurauim, MDaxropel,
MHAYUMPYIOLIHE MYTALMH.

2. BenomoraTeibHbLIME  PENPOAYKTHBHEIMK  TEXHOJOPHSMM - MCTOPHS Pa3BUTHS  METOAA,
3HaueHHe,  MeTOA  BHYIPHUMATOMHON  HCKYCCTBEHHOH  MHCEMHHAUMK,  3KCTPANOPanbHOro
ornogorsopenks (IKO), meron MKCH. Druveckue nopmbt. JIOHOPCTBO SHLEKIETOK H ChEpMbL.
Cypporatsoe MaTepHHCTRO.

Luaer N8
I, Mmmynnrer. DAkTopsl BPOAASHROTO B BPHOBPETEHROIO HMMYMWTETa. AHTHICHBI, reHbl
HMMYHOIIOGYIHHOB. BianMoacHCTBHE KNETOK B PA3BHTHH UMMYHHOFO OTBeTa. [lpolueceyHr 1
NPE3CHTANHA AHTHICHOB, [ naBHL KoMnexe rHcTocosMecTiMoctT (MHC).
2. KynpTypbl K1eTOK BRICIMX pactenunii, Heropus mMeroaa., KynbTHBHPOBANKHE COMATHYCCKHX
KNETOK. KanycHas TKaup Kak Bnj KAeTounoi gnddepenunposry, Mophororns, reneTndeckue
MeXaHH3Mbl MOpdorenesa B KynbType. Metoas Kynbtusuposanns, Chepnbl npuMeHenHs.

Bunaer Ne9
1. Tpanckpums, Nprrumnes. Srans. OcoGeHHOCTH CTPYKTYPE BPOMOTOPOE NPO- B IYKAPHOT,
reHa. Perynsins TpaHCKPHITIEHH Y NPOKAPUOT B 3YKAPHOT,
2. Mexannsm B3anMoaeiicrBun renos,

buaer Nel(
L. Tlatonornsa KeTKN — cTapenue W Ny NporpaMMupyemoit kaertounolt rubenu, Onyxonepas
TpascdopMatis KIeTKH.
2. Kposh — erpoetne, ¢ynxunn. Kposerropeune. DmOpuonanpnoe KpoBeTROpeHHE K
KPOBETBOPEHHE BO B3POCIIOM OpranuiMe. XapakrepHcTHRN KISTouH0T0 auidepona,

Baser Mol
I. OcobenHoCTH KNeTOYHON OPrann3alii 1 KH3HEACATEALHOCTH NPOKAPHOT, MX 3BOMOUMS H
GyHKIHOHANBHBIE PAIHYNS,
2. HMmmyHonorsveckas JHArHOCTHKE - HCNONB3OBAHME  aHTHTEN U1 MOJICKYARPHOTO
pacnosHasanna. Crpykrypa anruren. Awruren. TIpHHUMIBI MMMYHOXHMHYECKOTO AHATN3A.
Ocnopueie Mmetoas HOA,

bBuner Nul2
I, Heppian Txkanb - ofumas XapakTepHCTHKA, MCTOMHMKM PAIBHTMA TKAHCBLIX 3ACMEHTOB,
KACTOMHBIE COCTAB. Be3MMEARHOBLIC M MHENMHOBBIE HEpPBHBIC BosoxHa, Knacondukauus w
CTPOCHNE MYBCTBHTENLHBIX K ABHIATE/IBHBIX HEPBHBIX OKOHUARNE, Perenepanns Hepeuoi Tkanm,
2. Paspaborkn B 06nacTy OHOHAHOMEANHMHbBL: JOCTABKA AekapeTs, (JOTOAMHAMHUCCKA TEPANINS,
Oestkonan MiKeHepHs B .. Moaes HASRALHOIO NeKapeTsa.

buner Nol4
1. opmonanbubie npenapatel. loayuenne pexoMOAHARTHOTO HHCYAMHA C MCRONLIOBANMEM
FeHHO-HIDKCHEPHLIX wramMmos E. coli., ysennuenne ropmonanbHoR akrupHoctTn. TexHOA0MMS
NostyueHUsl  PeKOMOKHAHTHOIO TOPMONHA pocTa  uenoBeka, ['eHHO-WIKeHEpHLHi npenapar
IPHUTPOTIOITHHA.
2. Dxonoruveckye Gaxtophl. Axantanun. THIlb B3aHMOOTHOWIEHHIT MeX/1y 0cOOIMH BHYTPH- H
MeKBHAOBbLIE. Hopma peakuny nprsuaxa. Moanduxannu u Mopdossi,

buaer Nel§
1. Tpanckpuniuus, rpascnsuns,
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2. MHTOXOHAPHH ~ CTPYKTYPHad i (YHKUMOHARLHAN Opraumsaimsi. CpaBRUTeABHbIR aHATH3
CTPOCHHA W PYHKLMH MUTOXOHAPKI B XJIOPONAACTOB,

buaer Nelo
1. CHOMHBIE SKH3NSHHBIC LMKIB! 1 CHCTEMDBI PA3MHOMEHHS B CBA3M C OCBOCHHEM PACTEHHAME H
JKHBOTHLIMH HA3ZEMHOH cpeabl.
2. CreTeMa NRINEBAPEHHA YENOBEKA — CTPOSHHE, (PYRKLHN OTAEA0R, MPHHLKENEBE €€ PETYISLHN,

buaer Net7

I. Onnogorsopenue, apolienne, racTPyALHS - CPABHATEALUBI AHAIN Y  PASAHMUHBIX
APEACTABNTENEH JKMBOTHOTO MUPa. XapaKTepPHCTHKR NPE3yMITHBHLIX opranos. Pannke craguy
IMOPHOHANBHOTO PA3BUTHA MICKOIHTAIOULHX,

2. BHOMHAYCTpHA  MHKPOGHOBOIHYECKOrO  CHHTE3a  (hepPMEHTOB. Kynbrusupopanie
MHKPOOPrauaMos. CrpyKkrypa GHOTEXHOROMHYECKOro 1POH3BOACTSA. OCHOBHBIE NAPAMETPLI
KOHTPOJIA M YNpassicHust GHOTEXHONOPHYECKUMY TTPOLIECCAMM - XPOMATOrPagiMUEcKHE METOMLbI.
Tpebosannst GMP npumeHHTENLHO K GHOTEXBONOIHUECKHM NPOH3EOACTBAM.

Buaer Nel§
Io Kaerounnti amuxn npo- W 9ykapuoT. Peryanums KneTousHoro wpiia, 3aKOHOMEPHOCTH
PRINIMKALHHA XPoMOCOM. MuTos. BHam MuTo3a.
2. Dkojorpueckas OHOTEXHOAOMMA - chocobbl KOWTpONs 3 OKRpy:Kalowed cpenod Moee
cocTosHueM. Pomb MUKPOOPTraHMIMOB B NPOIECCE KPYTOBOPOTA 3arPA3HAIOLIMX BEUIECTB B
axocHeTeMax, Cnocobul nepepaborTkn OTXOA0B, BAMKHYTBIX H OAY3AMKHYTHIX TeXHONOIHYECKHX
LMKJIOB  JUI1 XHMWYCCKONH  NpoMBIENGHHOCTH M ceaLCKOro  xosaiicrea, Ouelka YPOBHA
3arpasHeHi NOBEPXHOCTHBLIX W NOA3CMHLIX B0A. KRueCTBeHHBIE COCTAR W 3arpa3sHelHOCTE
CTOUHBIX BOA. MeTOAB QUHCTRN CTOHHBIX BOA.

buaer Nel9
1. Mexannsm penaukaluny v penapainn JHK,
2. CospeMeunble  NPEACTaBAEHMS O NEpBOH M BTOPOH  CHPHAILHBIX  CHCTEMAax.
HeiipoanaoxpiHible MEXaHM3MBI peryasuun GyHkuumil,

buaer Ne20
1. AxTponorenes.
2. Meitos — ocnoa nonoporo pazmuoxedns. Buan mefiosa.

buaer Ne2l
1. XpoMocomnan TeOpus HacNeACTBEHHOCTY, eHeTHICCKHE ananus. Paciuernienme NpH MOHO-,
JH- H NOAHFHOPHIHOM CKPELHBAHHH,
2. MOREKYISIpHBIE OCHOBLL GHOTEXHONOTHH NEKapCTBEHHLIX  Beuleets.  Tepanesruueckue
HYKACHHOBBIE KHCAOTH. Merabonvdeckan uHkeuepns. HanoTeXHOAOMHMM ¥ HAHOMEAHIHHA.
Hanomarepuansl u ux csofcrsa. CHeTembl ns HANPABACHHON JOCTABKM JIGKAPCTBCHHOIO
BELIECTBA B KAETKY.

Buiaer Ne22
1. I'pnbei — knaccuduranus, crpoenie, sKUHEHHBLIC UKL,
2. Bakyonspuas cHCTEMA KACTKN BAXyORH DACTHTEALHON KACTKN, a1MAPaT BHYTPHKASTOMHOTO
nepepapusanug, nepoxencompl, IN1C, annapar [onbamu, npoTeacoMpl, OPOCOMbI, ROPHCTLIE
NAACTHHKH.



buraer Ne23
. bHOOOBEKTH KAK  CPEACTBO  NPOM3BOACTBA  JCKAPCTBCRHLIN, NPOPHIAKTHYECKHN H
AMArHocTRUecKHX  npenapatos,  Knaccudmrkanms  OSnoobbexron.  TPaaHUHOHHBIE  METO/bLI
cestekuun. Myrarenes u cenexun. MOUIHUECKNE H XUMHUCCKHE MYTArcHbi M MEXaluiM ux
agitersust, Knaceudmxauma myrannil, MuGpuannr u rereposnc,
2. OcOBEHHOCTH Ky/ILTHBHPOBAHHA KAETOK KHBOTHBLIX. Cnocobnl KAacCH(PHKAUHMK KyJILTYp
KNETOK IKHBOTHBLIX. THILL KYABTYP KACTOK IKHBOTHBIX B 33BHCHMOCTH OT HX IIPONCXOMKACHHS,

baser Ne24
L. [lpoueccunr mPHK  asykapnor:  kenuposanue, 0AHAACHHIMPOBAHKE,  CANARCUHT,
PENAKTHPOBAKHE,
2. Coobwectsa W ux THOBL DKocHCTeMa, OGHoreouenos, OGuouenos. lipocTpaHeroeHnas
OpraHu3anus sxocucrem, JInnamuueckre npouecckl B cooblecTsax: GpayKryamin, CyKUeccus,
BIBOAIOUNR. Y CTORUHBOCTE 3KOCHCTEM.

buaer Ne2§
1. Ilpobaema ocsoerns cyun. Crioposble W ceMennbie pacTenns. FpeoSpasosanie )MHU3HERHOro
UHKNTa ¢ peaykudelt ramerodura. Mpsoiinoe ongogotsopenue. Duromodimana W antodnnug.
DBOMOLHOHHOE 3HAUCHHE W BKOJOTHYSCKAN POL CEMAN,
2. Konpopmauus, crpoenne, GyHKUMH, kiaccHPpurauns Genkos,

Luaer Ne26
. INouaree o rranax. Knaceuduxkaums Tkaneid, Dantendanuhan tkans, O0mue csoifcTsa,
KAACCHPHKALIHA, CTPYKTYPHO-DYHKIMOBAALHAN OPralH3aiig,
2. Huroxnusi. Tpynna wutepdeponos. Tpyira unrepneiiknnos, lonyuenue nurepdepona,
rOPMOHOB HEROBEKA € TOMOLILBLIO KYILTY] KACTOK JKHBOTHBIX M MEIOBEKA,

buner Ne27
|. Hacaeaosanne IpH3HAKOB, CUETHIEHHBIX ¢ NOAOM. HE3aBUCHMOC 1 CLUCTUICHBOE HACARAOBAHNE,
Kpoccnurosep, Murepdepennus. Koupepeus. HepaBHblit  KPOCCHHIOBEp,  COMATHHECKAH
KPOCCHHTOBEP.
2, llpeaMer, 3ad4M W METOALI TEHETHYECKON MHIKCHEPHM, NPUKIAAHOE 3HAYEHME A
OnoTeXHOROTMH, OTLEKTSL, IPHBUMIL U METOAL! FEHETHUECKOH HHIKEHEPHH,

Luaer Ne28
. CyCleH3HOHHBIC KYNLTYPBI JKHBOTHBIX KJMETOK, MX Npeumyliecrsa. KyabTyphl KIETOK
HACEKOMBIX, MX HCMIONL30BAHHE. KonupoBanMe HBOTHBIX, €ro 3ajauy. MeToab Co3janus
xumep. TlpuMenenne KynbTyp KNETOK JKMBOTHBIX B8 TECTHPOBAHMA M HIYUCHWS MEXaHHiMma
ACHCTBHA XHMUYCCKUX areHToB, KpHOKOHCEPRALIMA KNETOK,
2, Honyasuus kak cucrema, lpeacrapnenne o MeTanonyasumi. [poctpancraesio-spemenHan 1
gyukumonanpran  oprammsauus  nonynsukil, epetnuecxkas w o denernueckan  CTpyxTypa
NonyAALMK. JIHHAMMKA NONYNSLIH: €€ THITLL B PEryASiKA.

buaer Ne29
1. Metoabl noayHeHust TPAHCIEHHBLIX SKHBOTHBLIX W pacTeruit. TOTHOHOTEHTHOCTL EHOMA,
ITpuMenenne METON0B MOEKYIAPHON IeHETHKN B KPHMHHANUCTHRE M yTHOradun. [leficraue
FEHOB B OHTOFREHESE: AeTEPMHUHALMA K TpaHcaeTepMudannn, Hacneacrpennnie 6oae31M 4EI0BEKA,
2, Kocrhaa Tkanb, OOGmas XapakTepueTHKa W KAACCHPUEALMA KOCTHOM Trann. Knerounbii
COCTAB, MEHKKALTOUHOE BEIECTBO KOCTH, PA3BUTHE KOCTH M3 ME3CHXHMBI M Ha MECTe Xpsilua.
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ICHOB B OHTOICHE3E: JICTCPMHHALNMA M TpaHcAeTepMuHaums. Haciejcrsenuvie Hoseznu
YCNOBEKA.

2. Koctnas Tkanb. OOas XapaxTepHCTHKA M KNaccHQUKAMI KOCTHONH Trany, KieTouubii
COCTAB, MEKKICTOUHOE BEIMECTRO KOCTH. PasBHTHE KOCTH 13 ME3CHXMMBI M Ba MECTE XA,

Buaer Ne3(
I. XapakTepncruxa, knaccnpuxands BAKUMHHLIX npenapator. HoBoe HOKONEHHE BAKIMH.
PexoMbuHAHTRAY BakUHKEA WIS NPO(HIAKTEKA renaruta B, oCHoBaKiRb, BUPYCOB IIPOCTOIO
reprieca. Bakuuun Gy1ymiero: renHouHKeHepHbIe, CHHTETHYECKNE NeNTRALLIE, JIHK-akuung,
AHTUMIMOTHIMYHEIE, PACTHTENBHEIEC, MYKO3AILHBIC H JIPYTHE.
2. Baj kax nonynaunonHas cucrema. JKnsHennbie hopMbl B SK0N0rAUecKne Humy, KH3HeHHEbIE
CTpaTeruy.

buaer Ned1
1. MmmynoOuorexnosorus. I'ereporesHocTs CHIBOPOTKH. Hpeumyntecrsa  Henoap3oBanns
MOHOKNOHANLHBIX aHTHTER. Texuonorus nonydesus W ordopa MOHOKIOHANBHBIX AHTHTEN
(MAT).
2. MHorOdyHKIROHANBHBIE HAHOUACTHIE! B MEARLANE, MeToAk! NoayseHus AnnocoM. MeToThl
MOACKYJISPHOTO pacnosHaBaHus. KoHTpoaupyeMoe BLICBOBOAACHHNE IeKaPCTRCHHONQ BEIECTRA.

buaer Ne32
1. Mpnneysnie TKaHH ~ pasHOBRAHOCTH, DpoHcxoxemne. CTpocHue NOIEPeYnononocaToi
MBIIEYHOH TKaHM, I1aAKoli. PAsHOBRANOCTH, OCOBECHHOCTH CTPOCHU 1 (yHKIHOHNPOBAHHA.
2. Hanpasienns NpakTHYECKOro HCIob30BaHHs FeHHON Tepannm, XapaKTepucTHKa OCHOBHBIX
THNOB MyTAHHH, BI3bIBAIOUINX HACAEACTBEHHBIE 3a001eBanMsL. MeToAb! reHuoi Tepamy.

bBuirer Ne33
1. Bererarussas HepBHas CHCTeMa, CTPOSHMe, poib B opranmsMe. (Tpecc, MEXamH3MBI Gro
peanuzaini, MojeKyIIpHBIe OCHOBEI ACHCTBHA NOPMOHOB.
2. Jlawpmadraas  oxonornms.  Jlamamadr kax  reocmerema. llpejcrassenms ob  ero
NPOCTPAHCTBEHHO-BPEMEHHOM CTPYKTYpe. OCHOBHBIC THITHI 8HTPOIIOIEHHLIN JaHIadTOB,

buner Ne34
1. Buewmee jpixanue. Pos yriekncioro rasa u pe)ieKCOreHHBIX 308 B Peryisiiii NerOuHOoro
ALIXAHRS,
2. Ocuosupie stane passumas Gnochepsl. Buochepa u noocdepa. Konnenuus YCTOHYHBOFO
PaA3BHTHL,

buaer Ne35
I, ®u3nko-xMMHYECKHH TIOMEOCTa3 M PONL IOYKH B €I0  IOAMCD/KAHMH. Perynsauus
TEMIIEPATYPHOTO I'OMEOCTA3A.
2. Crpykrypa, xnacchhuxamis supycos. Ilonyuenue BHPYCHBLIX Baklyid ITPOTHB Golesnel
YETTOBEKA H MHBOTHEIX. JXH3HeHHbI LMK BHpYCA.
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