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KypeTbiH Kbickama cunatrramacel / Kparkoe onmmcanme kypcea /Brief description of the
course:

NuaycTpruanabslk OMOTEXHOJIOTHS JKaHa Tipl OpraHU3MIEpAl HeMece KyHhenepal Tanaay, xobanay
XKOHE KYpY YIIIH OMOJIOTHS KOHE TeHETHKA 3aHAaphbl Typasibl OLTIMAI KOJJaHaIbl. BUOTEXHOIOTHSIIBIK
TOCUIZIE op TYPJIi cajanap/ia KEHIHeH KOJJIaHBUTYbl MYMKIiH. ['a3 eHipy, KOKbICTap/Ibl KO¥0, Kip >KYFBIII
3aTTapibl, a3blK — TYIIK MEH IoPi-TOPMEKTEepi OHAIpY-0apiblK Kepae OUOIOTHSIIBIK KaTaau3aTopiiap
HeMece (pepMeHTTep KaKeT. bapiblk OMOIOTHAIBIK OCJICeH I 3aTTap/Ibl, MHTPEAUCHTTEP 931pJey KoHe
eHJipy — OumoTexHosorusiga OuTiM MEH NpaKTHKANBIK ToKipuOeHi kaxer erexi. Kypc menOepinne
MBIHaIall Macesenep KapainatbiH Oonaabl: CaHpIpayKyIaKTap MEH OaJbIpiIap/blH CHUIIATTaMachl JKOHE
OMOTEXHOIOTHSIIBIK KOJIAaHBLUTYbl. CaHbIpayKyJIaKTap OMOTEXHOJOTHUSHBIH 3epTXaHAJBIK JKOHE OHIIPICTIK
HbICAHAApbl peTiHAe. bamgeipnap Owononumepnepaid, OWOJOTHUIBIK O€JICeHl 3aTTaplblH JKOHE
buorexHonorusinarel  CyOCTpaTTBIH K31 peTiHie. OCIMIIK  JKacylladapblHBIH  KYJIbTypalapsbl.
MuxkpokinoHanasl keber. Kammyc momenueri. YKaHyapnap jkacymanapblHbIH KyilnbTypanapbl. JliHreKk
xacymanap. JKacymanapasl ummoouusanusuiay oaici. /MuaycTpuanbHas OHOTEXHOJIOTHS MPUMEHSET
3HaHUS 3aKOHOB OHMOJIOTMM M TEHETHUKH JIJIs aHAJIM3a, NMPOCKTUPOBAHUS, CO3/IaHUS M HCIIOJIb30BaHUS
HOBBIX KHWBBIX OpPraHM3MOB, MJIM CHCTCM. HOI[XOI[BI 6HOT€XHOHOFHfI MOI'yT HIMPOKO IPUMCHATHECA B
Pa3IMYHBIX OTPACISAX MPOMBIIUICHHOCTH. [l00bIYa ra3a, yTUIU3AIHs Mycopa, IPOU3BOJCTBO CTHPAILHBIX
IIOPOIIKOB, IPOAYKTOB IIMUTAHHUA U JICKAPCTB — BE3JC HGO6XOZII/IMI)I OMoIornyecKue KaTaJinu3aTOpbl UJIN
depmenTsl. PazpaboTka ¥ MPOU3BOJACTBO BCEX OMOJOTHMYECKH AKTUBHBIX BEIICCTB, WHTPEIAUCHTOB —
TpeOyeT 3HaHMH M TMPAKTUYECKOTO OmbITa B OmoTexHosormu. B pamkax Kypca OyayT paccMOTPEHBI
CIICAYIOIIME BOMPOCHI: XapaKTePUCTUKA U OMOTEXHOJIOTUYECKOE MPUMEHEHUE TPUOOB U BOJOPOCIICH.
I'puOBI kak nabopaTopHBIC M MPOMBIIUICHHBIE OOBEKTHI OMOTEXHOJOTHU. BoIOpocin Kak HCTOYHHK
OMOTOIMMEPOB, OMOJIOTUYECKH aKTHBHBIX BEHIECTB M CyOCTpaT B OMOTEXHOJOTHH. KymbTyphl KIIETOK
pacreHnii. MUKpOKIOHaIBHOE pa3MHOKeHMe. KamrycHele KynbTypbl. KylbTypbl KI€TOK >KUBOTHBIX.
CrBonoBsle KiaeTku. Meton ummoomnusaiuu kietok. /Industrial biotechnology ring applies knowledge
of the laws of biology and genetics to analyze, design and create new living organisms, or systems.
Biotechnological approaches can be widely applied in various industries. Gas extraction, waste disposal,
production of washing powders, food and medicines — biological catalysts or enzymes are needed
everywhere. The development and production of all biologically active substances and ingredients
requires knowledge and practical experience in biotechnology. The course will address the following
issues: Characteristics and biotechnological application of fungi and algae. Mushrooms as laboratory and
industrial objects of biotechnology. Algae as a source of biopolymers, biologically active substances and
a substrate in biotechnology. Plant cell cultures. Microclonal reproduction. Callus cultures. Animal cell
cultures. Stem cells. Method of cell immobilization.

Makcatsi / Iean / Aim:

byn monai urepyzdiH MakcaTbl-Oip Kacymlanbl Oalblpiap/blH, TOMEHI1 CaHbIPAyKYJIaKTapablH
OMOTEXHONOTHSCH, OCIMIIKTEp MEH >aHyapiiap jKacyllaJdapblHbIH MOJEHHUETI Typajbl OutiM amy,
KacyllanapablH OapibIK TYpJEpiHIH HMMOOWIM3ALMACHIH, OJAp/AbIH TaOWFAaTTaFbl JKOHE XalbIK
[IapYyalIbUTBIFBIHIAFBl  MAHBI3ABUIBIFBIH, FBUIBIM MEH OWOTEXHOJNOTHSAIA KOJIAHBUTYBIH, COHJai-aK
TabuFaTTarbl OOBEKTLIEPAl AHBIKTAYJBbIH JKOHE OPTYpPJl TAaKCOHOMUSUIBIK TONTApIbIH OKUIIepiH
aHBIKTayAbIH OacTamkpl JAardbUIapblH  3epTrey. CTYIeHTTEepAlH OCIMIIKTep MEH >KaHyapiap
KacyllaNapblHbIH ~ JAKbULAAPBIH aly MEH OKYPTi3yAiH TEOpUSJIBIK HETi3[epl MEH oJiCTeMelNiK
NPUHIMITEPIH Urepyi, COHmai-ak INVItro ecipijred skacymanap MeH yiImauap/bl Hai aaanyIslH ipreii
KOHE KoJlaHOanbl acniekTinepiMeH TaHbicy. / Llenpro ocBoeHus nanHoi mporpammsl (Minor) seusercs
MOJTyYCHHE 3HaHUI B 00JIACTH OMOTEXHOJIOTUN OJHOKJIETOYHBIX BOJIOPOCIIEH, HU3IINX TPUOOB, KYJIbTYPHI
KJIETOK pacTeHUH U KHUBOTHBIX, U3yUeHUE UMMOOMIIN3AIIMH BCEX BUJOB KJIETOK, X 3HAYCHHS B MIPUPOJIE
¥ HApOJIHOM XO3SICTBE, NMPUMEHEHHUS B HayKe W OWOTEXHOJIOTHMH, a TaK)Ke HAYAJIbHBIX HABBIKOB
OoOHapyXeHHsI OOBbEKTOB B MPHUPOJEC M MACHTHU(PHUKAIMU MPEICTaBUTENEH Pa3IMYHBIX TAaKCOHOMHUYECKUX
rpyni. OcCBOEHHE CTYyAE€HTaMHM TEOPETHYECKUX OCHOB U METOJMYECKUX MPHUHLIMIIOB MOIY4YEHUS U
BEJICHUS KYJbTYp KJIETOK PAacCTCHHUN M >KMBOTHBIX, a TAaKK€ O3HAKOMJICHHE C (pyHIaMEHTAJIbHBIMH WU



NPUKJIaJHBIMUA aCIIEKTaMH UCIIOJIb30BaHUs KYJIbTUBUPYEMBIX IN Vitro kietok u tkaneid. / The purpose of
mastering this discipline is to gain knowledge in the field of biotechnology of unicellular algae, lower
fungi, cell culture of plants and animals, the study of the immobilization of all types of cells, their
significance in nature and the national economy, applications in science and biotechnology, as well as the
initial skills of detecting objects in nature and identifying representatives of various taxonomic groups.
Mastering by students the theoretical foundations and methodological principles of obtaining and
maintaining cell cultures of plants and animals, as well as familiarization with the fundamental and
applied aspects of the use of cultured in vitro cells and tissues.

Oky minaerrepi / Yueonnle 3aqauu / Learning Objectives:

- BanapiprapapiH eHIMAUIITIH KOHE OJIapJIblH OMOTEXHOJOTHSUIBIK QJICYETiH 3€pTTeY, KBI3BLI,
IUATOMbl, KOK-)KAachblUl oHE T. 0. OanaplpiaaplaH KocbulbicTap any / V3yueHue NpOAYKTUBHOCTH
BOJIOpOCTE ¥ HMX OHOTEXHOJOTHYECKOTO TIOTCHLUANA, IOJy4YeHHE COCAMHEHUI M3 KpacHBIX,
JIMaTOMOBBIX, CHHe-3eJeHbIX W ap.Bomopocieit / Studying the productivity of algae and their
biotechnological potential, obtaining compounds from red, diatom, blue-green, etc. algae;

- CaHpIpayKyJiakTap OMOTEXHOJIOTUSCHIHBIH HETI3JIEPiH, CaHbIpayKYIaKTapabsl ©cipy OHICTepiH;
OMOJIOTHSUTBIK ~ OHIMAEPII OHAIpY VIIIH KOJJIAHBUIATHIH CaHBIpAyKYIaK OHIIPYIIJIepiH ecipy
NPUHIMNTEPIH 3epTTey / M3yuuTh OCHOBBI GHOTEXHOIOTHH TPUOOB, CIIOCOOBI KYJIbTHBHPOBAHHUS TPUOOB;
NPUHIHUIIBICENEKIME TPHOOB-TIPOLYLIEHTOB, MCIONL3YEMBIX Ul TpousBoacTBa Ouonpenaparos / TO study the
basics of mushroom biotechnology, methods of mushroom cultivation; principles of selection of
mushroom producers used for the production of biological products;

- XKanyapnap MeH ocCIMIIKTep KacyllalapblH OKIIayJdayJblH, OCIpYAiH XOHE 3epTTey.iH
TEOPUSUIBIK JKOHE MPAKTUKAIBIK HETi3/IepiH MOJCIbIIK KOHE MPaKTHKAJBIK JKy#enep perinae urepy /
OcBoeHHE TEOPETUYECKHX U MPAKTUYECKUX OCHOB BBIACNCHUS, KYJIbTUBUPOBAHUS W UCCIIEIOBAHUSA
KJICTOK )KMBOTHBIX M PAaCTEHHIA, KaK MOJICIbHBIX M TpakTHyeckux cuctem / Mastering the theoretical and
practical foundations of isolation, cultivation and research of animal and plant cells as model and
practical systems

- XKacymanapasl “MMOOMIM3aLUsIAY OIICTEPIH 3ePTTEY KOHE OJapAbl aAaM KbI3METIHIH opTyp:i
cananapbiHia Koinany / M3ydeHne MeTo0B MMMOOMIN3AINK KIETOK W WX NMPUMEHEHHE B Pa3iIMYHBIX
chepax aearenbHocTH yenoBeka / Study of cell immobilization methods and their application in various
fields of human activity

KaabinracTeipy Kepek Herisri Ky3biperTep /Ba3oBble KOMIETEHIIMH, KOTOPbIe MPEICTOUT
copmupoBats/ Basic competencies to be formed:
- 0anapIpiap MEH CaHbIpayKyJIaKTap/ibl 6CIpy oAICTEpiHIH TEOPHUSIIBIK HET13[EpiH 3€pPTTEY;
- ©CIMJIIKTEp MEH >KaHyapJiap »acyllalapblHbIH KyJIbTypachl 9JIICIHIH TEOPHUSUIBIK HET13/IepiH
3epTTeYy;
- )KYMBIC OpPBIHJIapbIH, ’Ka0AbIKTap/Ibl, INUKI3ATThl, MaTEpUANIap/bl JaAWbIHAAYbl YHBIMIACTHIPY;
- KOPEKTIK OpTa MEH AKCIUIAHTTap bl 3apapChI3IaHIbIPy SIICTEPIH 3€PTTEY;
- PTYPJIi JKacyanap sl UMMOOMIIN3ALUSIIAY SAICTEPIH 3epTTeY;
- K&JUTYC KOHE CYCTICH3USUIBIK JAKbLIap SICIH MEHTEPY.
- U3y4UTh TEOPETUUYECKHUE OCHOBBI CIIOCOOOB KYJIbTUBHUPOBAHUS BOJIOPOCIEH U TprOOB;
- UBYUYUTH TCOPETUUCCKUE OCHOBBI METOAA KYJIbTYPhI KIICTOK paCTeHI/II\/’I " )KUBOTHBIX,
- OpPraHU30BbIBATh MOJITOTOBKY pabO4MX MECT, 000pyIOBaHMS, CHIPbsI, MATEpPHAJIOB;
HU3YUYUTh METOAbI CTCPUIIN3ANU IMUTATCIBHBIX CPE U DKCIIJIAHTOB,
U3YYUTHh METO/Ibl UMMOOMIU3AIMH PA3INYHbBIX KIETOK;
OCBOUTBH METOA KAJUTYCHBIX U CYCIICH3UOHHBIX KYJIBTYDP.
to study the theoretical foundations of methods of cultivation of algae and fungi;
- to study the theoretical foundations of the method of plant and animal cell culture;
- organize the preparation of workplaces, equipment, raw materials, materials;
- to study methods of sterilization of nutrient media and explants;
- to study methods of immobilization of various cells;
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- to master the method of callus and suspension cultures.

OKbITYyabIH HOTHIKeJIepi / Pe3yabTaTel 00yyenus / Learning outcomes:

Kypctsl oKy 6apbichiaaa 6imiM anymubutap / ITociie ycrmemHoro 3aBepiueHust Kypca 00ydaromuecs
oyayt / Aftersuccessful completion ofthe course, studentswill:

Oisty:

- CaHBIpayKyJIaK TeKTeC OnonpenapaTTapabl aly TEXHOJIOTHSIIaPHI;

- OanapIpiaapAad KOCBUIBICTAp ally TEXHOJIOTUsIIapHI;

- TaOWFH KOHE KacaH/Ibl JKaFJainap/a xKacylaiapabH 0eIiHy MPUHIIHIIL;

- OanaplpiaplblH, CaHbIPAYKYIAKTapAblH, OCIMAIKTEp MEH KaHyapiap >KacyllaJapbIHbIH
[IUTOJIOTUSIIIBIK JKOHE OMOXHMHUSITBIK CHITATTaMANIAPHI;

- OannbIpaapsl, caHbIpayKyJIaKTap/ibl, OCIMAIKTEP MEH KaHyapJiap jKacylllalapblHbIH MOICHUETIH
OMOTEXHOJIOTHAIA JKOHE TIKeIeH ajaMaa KOJIJaHyAbIH HeT131Tiri;

- OCIMIIKTEpJiH, >KaHyapJIapJblH J>KOHE aJaMHBIH OKIIAyJIaHFaH jKacymajapblH in  Vitro
MOJICHHETKE CHT13y TEXHUKACHI,

- OCIMIIKTEP/IiH, KaHyapapAblH jKOHE aJIaMHBIH >Kacylllalapbl MEH TIHJEPIH ecipy 9icTepi MeH
Kyhenepi,

- OCIMJIIKTEp MEH >KaHyapiapblH jKacyllagapbl MEH YIMalapblHbIH JaKbULIapblHA HETi3/1eIreH
OHMOTEXHOJIOT U,

- Kacymianapabl MMMOOWMIIM3alUAIay oMicTepl, TachIMajAaylIbUIApABIH TYpJiepl, OpraHUKaIbIK
XKoHE OelopraHMKaNbIK TachIMalayIIblIapAarkl UMMOOMIM3AIMS TEXHOJOTHICH], SPTYpil camaimapia
MMMOOUITU3aMSIaHFaH JKacyllaiap/ sl KOJIIaHy.

3HATH:

- TEXHOJIOTUU NOTy4eHHs: OMOIpenapaToB rpuOHOr0 MPOUCXOKACHHS;

- TEXHOJIOTUHU MOJTYYEHUSI COETMHEHUI U3 BOJOPOCIIEH;

- IPUHLIMII JACJICHUS KIIETOK B €CTECTBEHHBIX U UCKYCCTBEHHBIX YCIOBUSX;

- [IUTOJIOTHYECKHE M OMOXMMUYECKHE XapaKTepPUCTUKH BOAOpPOCIEl, rpuOoB, KIETOK pacTeHUl U
KUBOTHBIX;

- 000CHOBAHHOCTh MPUMEHEHHsI BOJIOPOCIEH, IpUOOB, KyJIbTYphl KJIETOK PACTEHUN M )KUBOTHBIX B
OMOTEXHOJIOTMH U HEMOCPEICTBEHHO YEIOBEKOM;

-TEeXHUKY BBEJCHUS B KyJIbTYpy In Vitro H30JMPOBAaHHBIX KIETOK pPACTEHHH, XHUBOTHBIX HU
YeJ0BeKa,

- CIIOCOOBI M CUCTEMBI KYJIbTHUBUPOBAHUS KJIETOK U TKaHEeW pacTEeHH, )KUBOTHBIX M YEJIOBEKa,

- OMOTEXHOJIOTUH HA OCHOBE KYJIbTYpP KJIETOK U TKaHEH pacTEHUI U KUBOTHBIX;

-CIOCOObl MMMOOMJIM3AlMM  KJIETOK, BHUAbl HOCHTEJEH, TEXHOJOTHI0 HMMOOMIM3AIMM Ha
OpPraHMYECKUX U HEOPTaHWYECKUX HOCUTENSX, MPUMEHEHHE MMMOOUIN30BAaHHBIX KJIETOK B Pa3inYHbBIX

chepax.

know:

- technologies for obtaining biological products of fungal origin;

- technologies for obtaining compounds from algae;

- the principle of cell division in natural and artificial conditions;

- cytological and biochemical characteristics of algae, fungi, plant and animal cells;

- the validity of the use of algae, fungi, plant and animal cell cultures in biotechnology and
directly by humans;

- the technique of introducing isolated plant, animal and human cells into culture in vitro;

- methods and systems of cultivation of cells and tissues of plants, animals and humans;

- biotechnologies based on cell cultures and tissues of plants and animals;

-methods of cell immobilization, types of carriers, technology of immobilization on organic and
inorganic carriers, the use of immobilized cells in various fields.



icTei anaambl:
- JKOFapbl 0a3uIHalIbl CAaHBIPAYKYIaKTaP/IbIH CaHbIpAyKYJIaK OuompenaparTapbl MCH MULICTHUAIH
ATy TEXHOJIOTUSICBIH iC KY31H]IE )KaHFBIPTY;
- KaJUTyC, ©CIMIIK acyIIalapblHbIH KYJIbTYPAChl, aHyapiap KacyllalapblHbIH KYJIbTYpPachl,
COMATHKAJIBIK KacyIrajgap, MMMOOMIIH3AIIHS CUSKTHI YFBIMIAPFa HAKTHI aHbIKTama Oepy;
- 0apJIbIK 3epTTENETiH 00BeKTUIEP IiH (CaHbIpayKyJIaKTap, OaaabIpiap, OCIMIIKTEp MEH jKaHyapJiap
)Kacynrajgapbl) OMOTEXHOIOTHSChIHIAFbl MAHBI3bIH AHBIKTAY;
- 3epTXaHAJIbBIK KafFaaiaa (KOPEKTIK opTaia) 3epTTeIeTiH OMOTEXHOIOTHs 00BEKTIIEPIH 6Cipy

yMeTb:

- IPAaKTUYCCKU BOCIIPOU3BOJUTH TCXHOJIOTUIO IMOJYUYCHHA l"pI/I6HI)IX 6H0npenapaTOB U MUIICINUS BBICIIHNX
0a3uauaIbHBIX TPUOOB;

- 1aTh YETKOE OINpEENICHUE TAaKUM IOHATUSAM KaK: KaJUIyC, CYCIEH3MOHHAs KyJbTypa, KyJIbTypa
KJIETOK PACTeHUH, KyJIbTypa KJIETOK )KUBOTHBIX, COMATHYECKHUE KIETKH, UMMOOUIIN3ALIMS;

- OIIpE/IETIATh 3HaUEHHE B OMOTEXHOJIOTUH BCEX M3YYaeMbIX 00BEKTOB (IpuObI, BOJOPOCIIH, KIETKU
pacTeHHi 1 )KUBOTHBIX)

- BBIPAIIMBATh B JIAOOPATOPHBIX YCJIOBUAX (HA THTATENBHOM Cpele) H3ydaeMble OOBEKTHI
OMOTEXHOJIOTUU

areableto:

- practically reproduce the technology of obtaining fungal biologics and mycelium of higher
basidial fungi;

- to give a clear definition of such concepts as: callus, plant cell culture, animal cell culture,
somatic cells, immobilization;

- to determine the value in biotechnology of all studied objects (fungi, algae, plant and animal
cells)

- to grow in laboratory conditions (on a nutrient medium) the studied objects of biotechnology

Taxipubeci 001y kepek:

- CaHbIpayKyJIaKTap MeH OanabIpiaapbl ecipy YIIiH KOPEKTIK opTa JaibIHayaa;

- 00BEKTUIEP MEH KOPEKTIK OpTaapAbl CTEPUIIbIEY 9ICTEPI MEH TICUIAEPIHIE;

- HYCKAayJIBIKTap MEH pErilaMEHTTEpre COMKEC >KYMBIC OpPBIHAAPBIH NalbIHAAy[bl, JKYMBICKA
JTABIHABIKTBl JKOHE TEXHOJIOTHUSJIBIK JKaOABIKTHI, OHIIPICTIK MYKOMMAaJIJbl, Kypajaapibl, aclarTapibl
Kayirnci3 naigananyabl YUbIMIAcThIpy/ia )KOHE KYPTi3yae;

- KaJUTYCTBI ©CIpy YLIIH jKacyllla MOJACHHUETI 9JIICIH KOJIJaHy/a.

HNmeTh NpakTHYECKUI ONBIT:

- B IPUTOTOBIICHUY MUTATEIBHBIX CPE ISl KyIbTUBUPOBAHUS TPUOOB U BOAOPOCIEH;

- B METOJIaX M CII0C00aX CTEPMIIN3AIN OOBEKTOB M MUTATEILHBIX CPE]T;

- B OpraHM3alMi W TPOBEACHHHM TMOJTOTOBKM pPabOUYMX MeECT, MOATOTOBKH K paboTe u
0€30MaCHONIKCILTYaTallMUTEXHOJIOTHIECKOT0000PYI0BAHHU S, TIPOU3BOICTBEHHOTOMHBEHTAPS, HHCTPYMEHT
OB,IPUOOPOBBCOOTBETCTBUH C MHCTPYKIUSMU U PETJIAMEHTAMU;

- B UCIIOJIb30BaHUM METO/IA KYJIbTYPbI KJIIETOK JJIsI BEIPAIIMBAHUS KAJLTyCa.

Have practical experience:

- in the preparation of nutrient media for the cultivation of fungi and algae;

- in methods and methods of sterilization of objects and nutrient media;

- in organizing and conducting the preparation of workplaces, preparation for work and safe
operation of technological equipment, production inventory, tools, devices in accordance with
instructions and regulations;

-in using the cell culture method for growing callus.
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IMonaep /dAucuummnbl / Disciplines:

1. Anbronorusiiarel OMOTEXHONOTHS (SKPEIUT, aybI3IIa eMTHXaH) / buoTexHomorus B
anprosioruu (5 KpeauToB, YCTHBIHN 5k3amen) / Biotechnology in algology (5 credits, oralexam);

2. Mukonorusaarsl OMOTEXHOJIOTHS (SKpeauT, aybl3aeMTuxaH) / BHOTEXHOIOTHSI B MEKOJIOTUN
(5 xpenutoB, ycTHbIM 5k3amen) / Biotechnology in mycology (5credits, oralexam);

3. OciMIIKTep MEH >KaHyapiap >KacyllalapblHBIH KyJIbTypanapbsl (5 KpeauT, aybl3ia
emtuxaH) / KyapTypbl KJIIETOK pacTeHHH M KUBOTHBIX (5 KpenuToB, yCTHBIN 3k3ameH) / Cellcultures of
plants and animals (5credits, oralexam);

4, YKacymanapapIHUIMMOOUIU3ANKACH! (SKpeauT, aybpi3iia eMTuxaH) / UMMoOumu3amus KiIeToK
(5 xpenutoB, yctHbIN dk3ameH) / Cellim mobilization (5 KpenuTOB, YCTHBIN IK3aMEH).

Eno6ex coliibiMabLibirbl / Tpynoemkocts /Labor intensity: 20 kpexut /20 kpenutos / 20 credits
IpepexBusurrep / [IpepexBu3utsl / Prerequisite: Ouonorus, xumus / biology, chemistry

Minimum number of listeners / MunumManbHoe KOJIMYECTBO caymaTesiei /
ThIHIAYHIBLIAPABIH €H a3 CaHbl: 3

Maximumnumberoflisteners / MakcumaibHOe KOJHYECTBO ciaymiaTesiei /
TI)IH)IayHII)IJIaleI)IHMaKCI/IMaJIHLI caHbl. 15

Ion 1 /Aucumnauna 1 /Discipline 1
AJbroJiorusiiarbl GuorexHoJiorusi / Buorexnosnorus B ajnprojioruu /
Biotechnology in algology

ITonnin KbicKama cunarramachl / Kparkoe onncanue nucuuniaunbl / DisciplineSummary:

banapipnap OMoTexXHONOTUSAAAFE OMOTOIMMEPIEPAIH, OMONOTHSIIBIK OCNCEeH I 3aTTapblH KOHE
CcyOCTpaTThIH K631 peTiHae. Op Typii OeniMaepAeri OanabIipaapAblH ITUTOJIOTHSUIBIK KoHE OUOXUMUSITBIK
YUBIMIACTBIPBUTYBIHBIH €peKIIeNiKTepi. A3BIK-TYIIIK KOHE OHEPKICINTIK MaKcaTTap YIIH OainabIpiaapibl
ecipy, OHOTEeXHONOTUS ofmicTepl. AnaM OalabIpiapblH KOJJAAHYIABIH OHOJIOTHSUIBIK — HET13Jepl.
Anronorusielk - Taza  MoneHuerti anmy. CynblH  6M0(OTONN31-MUKPOOHONOTUAIIBIK — KYHeNIepIiH
KAaTbICYbIMEH CYABIH CyTE€rl MEH OTTerire biablpaybl. banaslpnapabl KonjaHy apKbUIbl CYTEKTI
OMOTEXHONOTHSIIBIK ~ ally.  MHUKpoOanaslpiapAsl  ecipy (xjopeiia, coupyinuHa). bamaeipnapnax
MUTMEHTTEpP MEH TaramJblK Kocrnaiap any. @oroOnopeakTopiapiblH KYpPBUIBICHI KOHE KYMBIC ICTEYI.
MukpoOanapipiapra HerizaenreH OwooTbiH any./ Bogopocin - Kak HCTOYHHK —OHOIOJIMMEPOB,
OMOJIOTMUECKH aKTUBHBIX BEIIECTB M cyOcTpaT B OuoTexHosornu. OCOOEHHOCTH HMUTOJIOTHYECKON U
OMOXMMHUYECKOM OpraHM3aluy BOJOPOCIEH pa3HbIX oOTAenoB. KynbTUBUpOBaHHME BOAOpPOCHEH JUIs
MUIIEBBIX U MPOMBIIIJICHHBIX 1I€JIeH, MprueMbl OMOTEeXHOIOTHH. bronoruueckre 0CHOBBI UCIIOJIb30BAHUS
Bojiopociieil yenoBekoM. IlonmydyeHue anbrojJOrMuecKd YHUCTOW KyIbTypbl. buodoronus Bombl —
pasio’KeHue BOJbl Ha BOAOPOJ M  KHUCIOPOJ C Y4YacTHEM MHUKPOOHMOJIOTMYECKHX  CHCTEM.
buorexHonornueckoe MONy4eHHE BOAOPOAA C HCIOJIb30BaHUWEM Bojopociel. KynbTuBupoBaHue
MHUKpOBOJIOpociiel (xyopemna, cnupynuna). [lonydyenune nurmenToB u BAJl u3 Bogopocineit. Y cTpoicTBo
u (yHKIMOHUpOBaHUE (PoToOHOpeakTopoB. [lomyueHne OMOTOIUIMBA HAa OCHOBE MHKPOBOJOpOCIHEii/
Algae - as a source of biopolymers, biologically active substances and a substrate in biotechnology.
Features of cytological and biochemical organization of algae of different departments. Cultivation of
algae for food and industrial purposes, techniques of biotechnology. Biological bases of the use of algae
by humans. Obtaining an algologically pure culture. Biophotolysis of water is the decomposition of water
into hydrogen and oxygen with the participation of microbiological systems. Biotechnological production
of hydrogen using algae. Cultivation of microalgae (chlorella, spirulina). Obtaining pigments and dietary
supplements from algae. The device and functioning of photobioreactors. Production of biofuels based on
microalgae.



Cabaxk TypJepi/ Buabl 3ansituii /Types of lesson: nopicrep, ToxkipuOenik, 3epTXaHalbIK/ICKIUH,
npakThyeckue, taboparopusie/ lectures, practical, laboratory.

OxkpiTymisl / IIpenogasarens / Teacher ITamyma Haranes Bnagumuposna / Ilanymia Hatanes
Bnamumuporna/ Papusha Natalia VIadimirovna.

ITon 2 /Iucumniuna 2 /Discipline 2
MuxoJiorusiiarbl 0norexnosorusi / buorexuosioruss B mukosgorun / Biotechnology in mycology

IIonniH KbicKama cunarramacol / Kparkoe onucanue nucuuiuiaabl / Discipline Summary:

By moH cTyneHTKe caHbpIpayKyJaKTapblH MOP(}OIOTHACH, KoOero (PU3NOIOTHACH Typallbl O11iM
Oepelll,  MUKPOCKONHUSIUIBIK  CaHbIpayKYJIaKTapAblH  MHKPOOTHIK  CHHTE31  MEH  ecCipyiHiH
OMOTEXHOJIOTUACHIMEH, OMOJIOTHSUIBIK TIpenapaTTap MEH Naiianbl 3aTTapIbl OHAIPY YIIiH KOJIIaHbUIATHIH
CaHbIpayKyIaK OHJIIPYLIUIEpPiHIH CEJNEKIMIChIMEH, MHKO3JAapMEH, OJapJblH KO3JIBIPFBIIITAPBIMEH,
KIIMHUKAJIBIK KOPIHICIMEH JKOHE COMKECTCHIPY OICTEPIMEH, 3epTXaHaJa CaHBbIPAYKYJIaKTapIbl CaKTay
o/llicTepiMEeH, CaHBIPayKYIaK JaKbUIIAPhIH JKAHAAHIBIPY OKOHE KajllblHA KENTIPy SIiCTepiMEH
TaHbICTBIpaAbl. / JlaHHAs MCUUIUIMHA HaeT 3HAHUS CTYICHTY B oOnactu Mopdoioruu, (Gpuznoaoruu
Pa3MHOXKCHHA FpI/I6OB, 3HAKOMHAT C OHOTEXHOJIOrHEN MI/IKpO6HOI‘O CHUHTC3a W KYJIbTUBUPOBAHUA
MUKPOCKOIIMYECKUX TpUOOB, celleKuHed TrpuOOB-NPOAYIIEHTOB, HPUMEHSEMbIX JJs IPOU3BOICTBA
OHOJIOTHYECKHUX nperaparoB M IIOJC3HBIX BCHICCTB, MHUKO3aMH, HUX B036y,Z[I/ITeJ'I}IMI/I, KIIMHUYCCKUM
MPOSIBJICHHEM U METOAaMHU HICHTU(UKAIMH, METOJAMH XpaHEHUs TPHUOOB B YCIOBHSAX JabopaTopwuy,
OXKMBJICHHSI M BOCCTAaHOBJICHHUS KyiabTyp rpuboB. /The discipline provides students with knowledge in
morphology, physiology of fungi reproduction, biotechnology of microbial synthesis and cultivation of
microscopic fungi, selection of mushroom producers used for production of biological preparations and
useful substances, mycoses, their causative agents, clinical manifestation and identification methods,
methods of storage of fungi in laboratory conditions, revival and restoration of fungal cultures.

CabaxrypJepi / Buabl 3ansatuii / Typesof lesson: nopicrep, ToxipuOenik, 3epTXaHaJbIK/
JICKITMH, IpaKTH4YecKue, Tadopatopusie/ lectures, practical, laboratory.

OxbiTymisl/IIpenonaBarens/Teacher: CeneyoBa Jls3zar AmanrensaueBHa / Ceneyosa Jls3zar
AwmanrensaueBHa / Seleuova Lyazzat Amangeldievna.

IToun 3 /Iucunnauna 3 /Discipline 3
Ocimiik TepMeH KaHyapJIap KacylIAJapbIHbIH KYJbTYpPaJjapbl
/KyabsTyps! kiaetok pacrenmii u ;kuBoTHBIX / Cell cultures of plants and animals

IIonnin Kpickama cunarramacbl/Kparkoe onucanune nucuuniaunbl/DisciplineSummary:

Kazipri yakpITTa amam, XaHyapjap MeEH OCIMIIKTEPAiH OapiblK JEpiiK YiInajiapbl MeH
MYILIENEpPiHiH JKacymanapblH ecipyre Oonaapl. JKacyma pakpuigapbl TYpakThl oKaFaaiiia eceTiH
TeHETUKAIIBIK OIPTEKTI »acylauapablH OIpTeKTI MOMyJSIIUICH OOJbIT TaObUIabl, OYJ1 OHBI Oipereit
SKCHEPUMEHTANIBl TYpJe JKacajlFaH OHOJOTHSUIBIK >Kyile peTiHlIe haijanaHyra MYMKIHIIK Oepei.
MyHnait xyile kenTereH OMOXMMUSUIBIK KOHE (U3MOJIOTHSUIBIK IMPOLIECTEPl 3€PTTEYAIH MOJENbIK
o0ObekTici Oona anmaapl. ¥3aK ecipy oficTepiH a3ipiey Oenrimi Oip TeHeTHKabIK >KOHE OMOXMUMHUSUIBIK
KacuerTepi Oap Kacymia OKeNliJiepiHiH OaHKTepiH KypyFa MYMKIHIIK Oepeni. JKacymanap MeH
YInanapblH MOIGHUETI 1presii TEOPUsUIBIK MoceseNep/ai 1e, dpTYpJli MPAKTUKAJIBIK MAcenesepli Ae Henry
YIIiH KOJJaHBLIabl, acipece MeAMIMHA callachlHAa. OCIMAIKTEp MEH KaHyapliap jKacyllalapblH ecipy
Tapuxsl. JKacymanapabl MOJACHUETKE €HIi3y, OJIaplblH IWIBIFY Teri. MomeHuerTeri »kacylajiblK e3apa
OpEKETTeCY/iH HEri3ri Typliepi JKOHE OCHI TPOIECKE KAThICATHIH KYPBUIBIMIAPIBIH CHUIIATTAMACHI.
Kacymanap apaceiHgarsl (pU3MKaNBIK OalJIaHBIC JKOHE JKacylIaJapAblH CyOCTpaTiieH OalIaHBICHI, ©Cy
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OpTachlHAAFbl METa0ONUTTEpP AapKbUIbl XUMHUSUIBIK Oainanbic. JleHe yimanapblHaH >Kacyllajiapiabl
OKIIayJiay »>KOHE MOJEHHETKEe Kemripy cxemachl. JKacyma KyJbTypachlHBIH (DU3UKA-XUMHSUIBIK
dakTopnapbl. OCIMIIK yinanapbl MEH OKIIAyJIaHFaH jKacymianapisl ecipy omicTepin a3ipaey. Kammyc
JKOHE CYCIICH3HUs MaKpuiaapbl. Jlakeligapmarbl ©CIMAIK jKacylIalapblHBIH ©Cyl MEH MeTa0OJM3MiHIH
epekuienikrepi. OCIMIIK JKacylIajJapblH 6ecipyre apHajJfaH KOPEKTIK opTa. OMOpHUOHAIBABI [iH
macymanapbl./ B HAcTOAIICEC BpPEMA MOXKXHO KYJIBTHBHPOBATH KIICTKHM IIPAKTHYCCKHU BCEX TKaHEH U
OpPraHOB YEJIOBEKAa, JKUBOTHBIX M pacTeHHH. KynbTyphl KJIETOK NpPEACTaBISIOT CO0OW TOMOTEHHYIO
IMOMMyJIAHUIKO I'€HECTHYECKHW OJAHOPOJHBIX KIIETOK, PACTyIIMX B IIOCTOSAHHBIX YCJIOBHUAX, YTO IIO3BOJISACT
UCIOJIb30BaTh €€ B KAaYeCTBE YHUKAIBHOW SKCIEPUMEHTAILHO CO3/IaHHOW OMOJIOTMYECKOW CHCTEMBI.
Takasg cumcremMa MOXKET CIIY’>KUTb MOICJIIbHBIM 00BEKTOM U1 U3YUYCHHUA MHOI'MX OMOXMMHYECKUX H
(U3HONIOTHYECKUX TpOoIeccoB. Pa3paboTka METOJOB UIMTENBHOTO KYJIbTHBUPOBAHUS MO3BOJISCT
q)OpMI/IpOBaTB 0aHKH KJIETOYHBIX J'II/IHPIf/i, o6naz[a}onmx Ol'IpeI[eJ'IéHHBIMI/I T'€HCTUYCCKUMHN U
OMOXMMHUYECKUMHU CBOWCTBaMH. KynbTypa KJIETOK W TKaHEW MpUMEHSETCS s pPEUIeHHs, Kak
(bYH,Z[aMeHTaJ'IBHBIX TCOPECTUUCCKUX npo6neM, TaK MW PA3JIMYHBIX IIPAKTUYCCKUX 3aa4, 0COOEHHO B
O6HaCTI/I MCOAUIIUHBI. I/ICTOpI/ISI KYJIbTUBUPOBAHHA PACTUTCIIBHBIX W KUBOTHBIX KJICTOK. BBCIIGHI/IG KIJICTOK
B KYIbTYpPY, HUX IPOUCXOXKICHHC. OCHOBHBIE THIBl KIETOYHOT'O BSaHMO,HeﬁCTBHH B KYJIBTYpE U
XapaKkTEPUCTUKA CTPYKTYP YYaCTBYHOUIMX B 3TOM mporecce. Ou3nuecknili KOHTAKT MEXIAY KIETKAMHU U
KOHTAaKT KIICTOK C Cy6CTpaTOM, XUMHUYCCKasl CBA3b UYCPEC3 MeTa0O0IUTEL B pOCTOBOfI cpeac. CxeMma
BBIJICJICHUSI U TIEPeBOJIa B KYJIbTYpy KIETOK M3 TKaHel opranm3ma. DU3NKO-XUMHUYECKHE (aKTOPHI
KYJIbTUBUPOBAHHUA  KJICTOK. Pa3pa60TKa MCTOHAOB KYJIbTUBHUPOBAHUA PACTUTCIIBHBIX TKaHell U
M30JIMPOBAHHBIX KJIeTOK. KamycHble 1 cycrieH3uoHHbIe KyJIbTyphl. OCOOCHHOCTH pOcTa U MeTadoIn3Ma
PaCTUTCIIbHBIX KJIICTOK B KYJIbTYpax. IIutarenpHBIC Ccpeabl Ui KYJIbTUBUPOBAHUSA PACTUTCIIBHBIX KIICTOK.
DMmOpuoHanbHbIe cTBOJIOBBIC KiaeTku. /Currently, it is possible to cultivate cells of almost all tissues and
organs of humans, animals and plants. Cell cultures are a homogeneous population of genetically
homogeneous cells growing under constant conditions, which makes it possible to use it as a unique
experimentally created biological system. Such a system can serve as a model object for studying many
biochemical and physiological processes. The development of long-term cultivation methods makes it
possible to form banks of cell lines with certain genetic and biochemical properties. Cell and tissue
culture is used to solve both fundamental theoretical problems and various practical problems, especially
in the field of medicine. The history of cultivation of plant and animal cells. Introduction of cells into
culture, their origin. The main types of cellular interaction in culture and the characteristics of the
structures involved in this process. Physical contact between cells and cell contact with the substrate,
chemical communication through metabolites in the growth medium. Scheme of isolation and transfer to
culture of cells from body tissues. Physico-chemical factors of cell culture. Development of methods for
cultivation of plant tissues and isolated cells. Callus and suspension cultures. Features of growth and
metabolism of plant cells in cultures. Nutrient media for the cultivation of plant cells. Embryonic stem
cells.

Cabaxk TypJaepi /Buabl 3ausatuii/Types of lesson: mopicrep, Ttoxipubemik/ mexiwy,
npaktuyeckue/ lectures, practical.

OxbiTymbl/IIpenogaBartenan/Teacher: Ilanyma Haranes Biagumuposna /Ilamyma Harames
Bramumuporna/ Papusha Natalia Vladimirovna.

ITon 4 /Tucumniauna 4 /Discipline 4
Kacymamapabin ummooun3anusicbl / Ummoounm3anus kiaerok / Cellimmobilization

IMonnin Kpickama cunarramacol / KpaTkoe onncanue nucuumianabl / Discipline Summary:

MHuKpoOTHIK, ©CIMJIIK KOHE >KaHyapjap jKacyllallapblH MMMOOWIM3ALUsIIAy OAICTEPIHIH AaMy
Tapuxbl. JKacymamap MeH QepMEHTTEpI HWMMOOUIHM3ANMIIAY YIIH TOJHCaXapuaTi TaOuFu
TachIMaNIIayIIbuIapAsl nainanany. CHHTETHKAJIBIK OpPraHUKAIBIK TachIMajlaylIblIapAblH KeMeriMeH
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Kacymanap MeH (epMeHTTepAl uMMoOmnm3anusiay. belopraHukanblK — TachIMajlaylIblIapablH
KOMETIMEH JKacymamap MeH (QEepMEHTTEPIIH HMMOOWIM3ausIckl. MUKpPOOTHIK >Kacylraiapiabl
MMMOOUIM3AIMSIAY SKOJJIAphl. OCIMIIKTEp MEH JKaHyapiiap >KacyllalapblH HWMMOOUIU3AIUsIAY
JKOJIAaphl. }Kacyma Oopra”HeiliaJiapbIHbIH I/IMMO6I/IJ’II/ISaHI/I${CBI. KaJ’II[bIK,TapI[BI KOO KOHC arbIHABI CYyJIapJbl
Tazapry YIIiH MMMOOUITU3 AU sTIaHFaH Omokaramu3aTopiaapasl KOJIJaHy. buo-tectiney
mporeaypajapbiHia UMMOOUIU3ANMUIaHFaH (PepMEHTTEep MEH JKacymajapabl KojjaHy. MenunuHama
AMMOOMIN3alUsJIaHFaH OroKaTanM3aTopJIapabl KOJIZIaHy. NMmoOmm3anusianrad OCIMIIK
KacymiajgapblH Taijganany OarbiTTapbl. MMMmoOwimM3anusianFaH MHKPOOTHIK OHOKaTalM3aTopiiapra
apHasiFaH OMOpeakTOpiapAblH cHIarTamachl. VIMMOOWIM3anusUIaHFaH OCIMIIK >KacyllajapblH ecipy
Kyienepi. MMMoOuIu3anusianFral KaHyapiap JKacyllaigapelH ecipy kyienepi. / Wcropus pa3BuTus
METOOOB I/IMMO6I/IJII/ISaL[I/II/I MI/IKpO6HHX, PaCTUTCIBHBIX W JKUBOTHBIX KJICTOK. WUcnonb3oBanue
MMOJIMCAXapUJIHBIX ITPUPOAHBIX HOCHTENEH I I/IMMO6I/IJ’II/138.I_II/II/I KJIETOK U (bepMeHTOB. I/IMMO6I/IJ'II/IBaHI/I${
KJIETOK U (DEPMEHTOB C IMOMOIIBIO CHHTETUYECKHX OPTaHUYeCKUX HOcHTeNnel. IMMOOMIM3anuu KIeToK U
(bepMeHTOB C IMOMOIIBbIKO HEOPraHUYCCKUX nocureneid. CriocoObl I/IMMO6I/IJ'II/138.I_II/II/I MI/IKp06HBIX KJICTOK.
Croco0On1 I/IMMO6I/IJII/IBaIII/II/I PACTUTCIIBHBIX U )KUBOTHBIX KJICTOK. I/IMM06I/IJH/IBaIII/I$I KJICTOYHBIX OpPraHeJLI.
Hcnons3oBanne UMMOOUIN30BAHHBIX 6I/IOKaTaJ'II/I3aTOpOB AJI YTUIN3allu OTXOA0B U OUUCTKU CTOYHBIX
Boa. [lpuMeneHne WMMOOMIM30BaHHBIX (EPMEHTOB W KIETOK B MpoIlenypax OHOTECTHPOBAHUSI.
Hcnons3oBanne MMMOOMIN30BaHHBIX 6I/IOK8.T8.J'II/I38.T0pOB B MCAMIINHC. HaHpaBJ’IeHI/IH HUCITIOJIB30BaHU A
MMMOOMITN30BAaHHBIX PACTUTENBHBIX KIIETOK. XapaKTepUCTHKA OMOPEAaKTOPOB UII MMMOOMIIM30BaHHBIX
MI/IKp06HBIX 6I/IOK8.T8.J'II/ISaTOpOB. CucreMsl KYJIbTUBUPOBAHU MMMOOMIN30BaHHBIX PaCTUTCIIbHBIX
kiaeTok. CHCTeMbl KyJIbTHBHPOBAHHS MMMOOHMIM30BAaHHBIX J>KMBOTHBIX KieTrok. /The history of the
development of methods of immobilization of microbial, plant and animal cells. The use of natural
polysaccharide carriers for the immobilization of cells and enzymes. Immobilization of cells and enzymes
using synthetic organic carriers. 6. Immobilization of cells and enzymes using inorganic carriers. Methods
of immobilization of microbial cells. Methods of immobilization of plant and animal cells.
Immobilization of cellular organelles. The use of immobilized biocatalysts for waste disposal and
wastewater treatment. The use of immobilized enzymes and cells in biotesting procedures. The use of
immobilized biocatalysts in medicine. Directions of use of immobilized plant cells. Characteristics of
bioreactors for immobilized microbial biocatalysts. Systems of cultivation of immobilized plant cells.
Systems of cultivation of immobilized animal cells.

Cabak Typsepi / Buabl 3amsitmii / Types of lesson: mopicrep, Toxipubemik / jexuuw,
npaktuueckue / lectures, practical.

OxkpiTymbl / IIpenogaBatens / Teacher: bpenb-Kucenesa Muna Muxaitnona / Brel-Kisseleva
Inna Mikhailovna
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