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ABSTRACT:

The program is compiled in accordance with the requirements of the Federal state educational
standard of higher education for the preparation of applicants for the master's degree in the direc-
tion of 19.04.01 — Biotechnology.

The exam is a three-component, held in a test form in accordance with the requirements of the
Order of the rector of UrFU Ne 252/03 from 15.03.2023 "On entrance examinations for master
programs".

The purpose of entrance examinations — to provide persons applying for admission to the
Urfu for the development of the educational program of magistracy, equal conditions, regardless
of the previous document on higher education.

The task of entrance tests is to identify the availability of the incoming to study in the mag-
istracy in terms of the formation of information and communication competence is not lower than
the basic level and knowledge of the main content of specialized disciplines.



THE CONTENTS OF ENTRANCE EXAMINATIONS IN A MAGISTRACY IN A DIREC-
TION OF PREPARATION

19.04.01 — Biotechnology

1. The structure of the content of the entrance test includes 3 sections

Sections Fo_rmat, Points
time

1. | Identification of the level of formation of communicative compe- | Computer | 0-20
tence in the Russian language. Solutions are offered to set the testing
basic level of difficulty (on a scale yposensnThreshold of the )

Council of Europe). The basic level provides language proficiency 30 minutes
to solve a minimum number of communicative tasks sufficient for

limited professional communication in standard situations.

Type of tasks: answers to questions to the scientific text (answers

in the form of words//phrases //sentences // numbers are invited to

copy from the scientific text of 2-3 pages A-4).

2. | Practical training course test in basic subjects Computer | 0-20
From 10 to 20 tasks for knowledge/recognition of the most im- testing 0asuIoB
portant concepts, laws, concepts contained in the basic disciplines, )
the solution of standard tasks in the disciplines of General chem- 30 minutes
istry and Chemistry of elements.

Types of test tasks: tasks with a choice of the answer, tasks for
establishment of compliance.

3. | Practical training course test in the core subjects. Computer | 0-50
Up to 50 jobs to the knowledge of the fundamental concepts, laws, testing
concepts, solving common problems of Chemical engineering )

(discipline: the Structure of biotechnology industries, General bi- 60 minutes

ology, and Microbiology, Fundamentals of biochemistry and mo-

lecular biology)

Types of test tasks: tasks with a choice of the answer, tasks for es-

tablishment of compliance.

Maximum final score 100

2. THE CONTENT of the test that detects the presence of a developed communicative
competence in the Russian language

Read excerpts from the article O.0. Smolina "Ways to improve the sustainability of urban ar-
eas" and do the job

Cnoco0bl MOBBIIEHHUS IKOYCTOMYMBOCTH YPOAHM3UPOBAHHBIX TeppuTopuii O.0. CMmouHa

Annomauyusn. (A) B craTthe MpeasioKeHbl JBa CIIOCO0a MOBBIMIEHUS! YKOYCTOHYHBOCTH TOPOJICKHIX
tepputopuii. (b) IlepBrrit crioco0: cozmanue Hanbosiee OJArONPHUATHBIX YCIOBHUH ISl TIPOU3pac-

3



TaHUsl 3JIEMEHTOB O3€JICHEHHUs, BTOPOM — HCIOJb30BaHWE OMOHMYECKHUX MaJIbIX apXHUTEKTYPHBIX
¢dbopM (W/HIU 3IEMEHTOB TOPOJCKON Cpesbl) — 0OBEKTOB apOOpPCKYIBNTYPHl HA TEPPUTOPUU 3a-
ctporiku. (B) IlepBblii ctoco6 HaleaeH Ha rpaMOTHOE POSKTUPOBAHUE JICHIPOJIOTMYECKOTO Tj1a-
Ha 3€MEJIbHOI0 y4acTKa, IO3TAIHOE COCTABJIIEHHE KOTOPOrO JIOJKHO NPOU3BOJIUTHCSA C YyUETOM
CIIEYIOIIMX ACMEeKTOB: 3KOJIOTMYECKOr0 MaclopTa, ajielonaTH, (UTONATOJOTUU APEBECHBIX
pacTeHuii, CBOJHOIO IUIaHA MHYKEHEPHBIX CETEH, CXEMbl BEPTUKAIBHON IUIAHUPOBKU TEPPUTOPUH,
IJIAHUPOBOYHOM CTPYKTYphl U (YHKIMOHAJILHON opraHmu3anuu tepputopuun 3actpoiiku. (I') Oc-
HOBHBIE IIOJIOKEHUSI IIEPBOrO CIOCO0A IMOBBIIIEHUS 3KOYCTOMYMBOCTU TEPPUTOPUM BOILIM B
Hay4YHO-IIPAaKTUYECKHE PEKOMEHIALINH.

Knroueswie cnosa: sx0ycTOMYNBOCTD, 03€JICHEHHE, IPEBECHBIC PACTEHHUS, apOOPCKYIBITYpa, KO-
JIOTMYECKUH MacIopT, aieIonarTus.

1. B ycrnoBusix Bce Bo3pacTarouiel ypOaHM3allUd W HMHAYCTpUAIU3alMM BO3HHMKAET HEOOXOAM-
MOCTBh COXPaHEHUS, OJUICPKAaHUS U OXPaHbI IPUPOJHBIX JIAHAMA(TOB, 3€JICHBIX MACCUBOB U pe-
KpEalMOHHBIX 30H. B CBsI3U C COBPEMEHHBIMHU TE€HIECHUUAMHU CTPATETHYECKOE Pa3BUTUE TEPPUTO-
pUil ¥ TOCENEHUN MJIaHUPYETCS MPOBOJIUTH B PaKypce 3KOYCTOMUUBOCTU. «IKOYCTOWUUBOCTDH) -
3TO TMOBBILIEHHE COLMOTEXHOI((EKTUBHOCTH PECYpPCOIOIb30BAaHMs MIPU 3KCIUTyaTaluu ypOaHu-
3UpPOBAHHBIX TEPPUTOPUNA. DKOYCTONUYMBBIA aHAIN3 TEPPUTOPUH, B Pa3pe3e HAMOIHEHUS aHTPOIIO-
TEHHOT0 JIaHAmadTa 3IEMEHTaMH GKUBOW» CPEibl, BBISIBIIIET HECKOJIbKO BBIPAKEHHBIX BEKTOPOB
TYMaHH3AIIMOHHON OpraHU3aIMy FOPOJCKOT0 MPOCTPAHCTBA, TAKMX KaK COXpaHeHue (iopsl U ¢a-
YHBI; OXpaHa HNPUPOJHOTO KOMIUIEKCA paiu caMoi MPUPOAbI; 0OecleyeHnue 3KOIOrHnYecku Oes-
OIIACHOT'O Pa3BUTHSI OOILIECTBA OTHOCUTEIBHO OKPYXKaroIlel npupoaHou cpeast [1].

2. Jlna co3maHusl SKOJOTUYECKOW YCTOMYMBOCTU CPEIbl KU3HENEATCTHHOCTH YEJIOBEKa KpaiiHe
BaKHO PACCMOTPETH CIOCOObI y4eTa MHTEPECOB JPYIUX JKHUBBIX BUJOB U BCEH MJIAHETHI B IIEJIOM.
Peub uaer 0 HEIOMYCTUMOCTH KECTOKOM JKCILTyaTallMy 3€MJIU, YHUUYTOKEHUHU JIECOB, YHUUTOXKE-
HUU MECT OOMTaHUS KUBOTHBIX, PA3BUTUM SKOHOMUKH M IPOMBIIUIEHHOCTH, U3MEHSIONIEH KiIu-
MaT TuiaHeThl. Llenblo Hallero McciieIoBaHus SBJSIETCS W3y4EHHE CIIOCOOOB O3€JIEHEHUs ropo/l-
CKUX TEpPUTOPUI JUIsl pa3pabOTKK PEKOMEH 1Al M0 YCTPOUCTBY yCTOMUNBOM, 3/J0POBOM U COLIU-
aJIbHO OPUEHTUPOBAHHOU CPENIbI NIOJHOLEHHOM KU3HU YEJIOBEKA B TOPOJE.

3. IlepBelii cioco0 MOBBILIEHUS YKOYCTOHUMBOCTH TEPPUTOPHU 3aCTPOMKH — co3aHue Hauboee
OJ1arONpUsTHBIX YCIIOBHM TUISt MIPOU3pACTaHUs 3JIEMEHTOB 03€JICHEHUSI.
IIpu npoeKTHpOBaHUM PA3IMUHBIX CIOCOOOB O3€JICHEHHUs YL (pA10Bas TPyIIOBas MOCAIKa; 3e-
JIEHbIE OCTPOBKHM PETYJIHUPOBAHMS JBMKEHMSI TPAHCIOPTAa M MEIMIEXO0JI0B; MAJTUCAJHUKH, aJJIEH,
CKBEpbI, «KapMaHHbIE MApKW»; 3€JIEHbIE pa3lAeIUTEIbHbIC TOJOCHI;, 3eIeHble TEXHUYECKHE KOpU-
JIOpbl) HY’KHO YYHUTHIBATh SKOJIOTMYECKUN MAcHopT, (PUTONATOJOTHIO W AJJIENONATHIO Ka)J0ro
3aIPOEKTUPOBAHHOTO 3JIEMEHTA O3EJIEHEHUS Ha JACHJPOJOTMYECKOM IIJIaHE 3€MENNBHOIO Y4acTKa.
3.1. DKonoruyeckuii macrnopT pacTeHU BKIIOYAET B ce0sl JaHHBIE O TEMIaX pocTa, TpeOOBaHUH K
MO0YBE, BJIAKHOCTH U MHCOJISILIMM TEPPUTOPHH, a TAKXKE COAEPIKUT CBEACHUS O ra30yCTOHYHMBOCTH
pacTeHui u ap.

...ITocne mpoBeaeHUs: aHATN3a UH)XXEHEPHBIX U3BICKAaHUH HEOOXOIMMO U3 CYIIECTBYIOIIEr0 accop-
THMEHTA JIPEeBECHBIX pacTeHHuil pernoHoB Poccuu mogo0OpaTh Te BUIBI, Y KOTOPBIX TPeOOBAHUS K
MECTY MPOM3PACTAHUS MPUOIMKEHHO COBIANAIOT C IPAJOCTPOUTEIHLHBIMU OCOOCHHOCTSIMU TEPPH-
TOPHUH 3aCTPOUKH.

3.2. ®uTOnaToONOrUs APEBECHBIX PACTEHUH MOAPOOHO PACCMOTpPEHa JOKTOPOM OHOJOTMYECKHX
Hayk, podeccopom M.M. MunkeBuuem. Pexomenayercs B ciiydae oOHapykeHUs1 3a001eBaHUs Y
JPEBECHBIX M/UJIM KyCTApPHUKOBBIX MOPOJ CBOEBPEMEHHO MTPOU3BOANUTH UX JICUECHHE, TOCPEICTBOM
BBEJICHUS JIEKAPCTBEHHBIX MPEMapaToB Yepe3 KOPHHU, HAJ3EMHbIE OPTaHbl WM UHBEKIUH B CTBOJ.
JInisi TIOBBIILIEHUS] YCTOMYMBOCTH JPEBECHBIX PACTEHUH K T'PUOHBIM OOJE3HSM HEOOXOIUMO HC-
MOJT30BaTh OMOJIOTMYECKH aKTHBHBIC BEIIECTBA — TTOJKOPMKY JPEBECHBIX pacTeHu [4].



3.3. «AnnenonaTuyecKkoe B3auMOJICUCTBUE PACTEHUI APYT HA Ipyra MOXKHO MOAPa3/IeIUTh HA XH-
Mudeckoe u ¢usznueckoe. [lon pu3mdecknm B3anMOIEHCTBUEM MOPa3yMeBaeTCsl CO3JaHue OTpe-
JIJIEGHHOTO MUKPOKJIMMATa, Korjaa 6ojiee BHICOKHE PACTEHHsI CO3/Ial0T YaCTUYHOE 3aTEHEHUE U Mo-
BBILICHHYIO BJIAKHOCTD JUIsl PACTEHUH HUKHETO sipyca. XMMHYECKOE B3aMMOJICHCTBUE CBOAUTCS K
TOMY, YTO HaJ3€MHbI€ YaCTU PACTEHUI MOTYT BBLIEIATH MaXy4yue BeUlecTBa, OTIYTUBAIOIINE Bpe-
I[I/ITeJIef/'I, a KOPHCBLIC CUCTCMbI BBIACIAIOT PA3JIMYHBIC OPraHUYCCKHUE BCIICCTBA, CPCAU KOTOPBIX
€CThb BUTaMHHBI, caxapa, OPraHUYECKUEe KHUCIOTbI, ()epMEHThI, TOPMOHBI, ()EHOJIbHbIE COEIHHE-
HUA...» [5].

4. Ha »tamne miaHUpOBKH TEPPUTOPHH CIEAYET U3yYUTh CBOJIHBIN IUIAaH WH)XXEHEPHBIX CETEH, cxe-
My BEPTHKAJIBHOU 3aCTPOWKH M (DYHKIIMOHAIBHYIO OPraHHM3alUI0 TEPPUTOPUHU 3acTpouiku. [Ipm
MOCAaJIKEe JIEPEBbEB B 30HAX JCHCTBUS TEIIOTPACC PEKOMEHJIYETCSl YUUTHIBATh (PAKTOp Mporpena-
HUS TIOYBBI B 00€ CTOPOHBI OT OCH TEIUIOTpacchl. J1Jisi 30HBI MHTEHCUBHOTO MTPOTPEBAHUS — JI0 2 M,
cpenHero — 2-6, cimaboro — 6-10 M oTpeOyIOTCS pa3HbIe PEUICHHS O BRIOOPE pacTeHHA. Y TEIio-
Tpacc HEe PEKOMEHYEeTCsS pa3MellaTh JIUMY, KICH, CHPEHb, )KUMOJIOCTh — OJiKe 2 M; TOIOJIb, 00-
SPBILIHUK, KU3UIBHUK, JIEPEH, JIUCTBEHHULy, Oepe3y — Ommxke 3-4 M [7]. Kpome Toro, BOiM3M
AJIEMEHTOB 03€JICHEHHsI HEOOXOIUMO BBITIOIHSTH OrPaKIArOIIYI0 KOHCTPYKIIMIO HITH BhICAKHBATh
JPEBECHBIC PACTCHHUsI Ha TMOAMOPHBIX CTEHKAX (VIS 3alUTHI OT BaHIAIM3Ma, IOBPEXKICHUN yOO-
POYHOI TEXHUKOHK ).

5. BropbIM criocoOOM MOBBILIEHUS SKOJIOTUYECKON YCTOWYMBOCTH SIBJIIETCS] BHEIPEHUE HA TEPPHU-
TOPUIO 3aCTPOMKH OMOHHMYECKUX 3JIEMEHTOB OJaroycTpoicTBa — OOBEKTOB apOOpPCKYNBITYPHI.
ApOOopCcKyIbITYpa — 3TO UCKYCCTBO (DOPMHUPOBAHMS U3 APEBECHBIX PACTEHUI Pa3IUUHBIX apXu-
TEKTYPHO-XY/10KECTBEHHbIX (QopMm. Halmrogaercss akTUBHOE BbIpAIIMBaHUE OMOHUYECKUX MaJIbIX
apXUTEKTYpHBIX (OPM 3a pyOeskoM, a TaK)Ke BO3PACTAIOIIMI OT€YECTBEHHBIN HHTEpEC K JaHHOMY
BUIy UCKyccTBa [8]. ApOOPCKYIBINTYpHBIE OOBEKTHI — 3TO OOBEKTHI )KMBOW MPUPOJIbI, BHEIPEHHE
KOTOPBIX B TOPOJICKYIO Cpelly B KaueCTBE 3JIE€MEHTOB OMOHHMYECKOTo OJaroycTpoiicTBa croco0-
CTBYET YJIYYIICHHUIO SKOJIOTMYECKONH OOCTaHOBKHM Ha MHUKpPO-, ME€30- M, B MIEPCHEKTHUBE, HA MaKpO-
ypoBHe. J{J1sl MOBBIIIEHUS KOJIOTMYECKOW YCTOWYMBOCTH YpOaHU3UPOBAHHBIX TEPPUTOPHUIA HEOO-
XOIUMO CO3/1aBaThb HauOoyiee OJIArONpPUSATHBIE YCIOBHUSA JUIsl IPOU3PACTAHUS JPEBECHO-
KYCTapHHMKOBBIX IMOPOJ, a TAKXKe BHEIPATh 00BEKTbl apOOPCKYJIBNTYPbI Ha TEPPUTOPUH T'OPO/I-
CKOH 3aCTPOMKH.

Literature:
1. Murashko O.O. techniques of forming objects arborsculpture // Vestn. Trace. 2015. N. 3.
P. 34-45.
4. Minkevich, L.1., Dorofeeva T.B., Kovyazin V.F. Phytopathology. Diseases of woody plants and
shrub species. SPb.: DOE, 2011.158 p.
5 Chekalin N.V., Belova T.A., Budanova L.A., Berezutsky V. T. Experimental study allopathical-
ly interaction in the early stages of development of plants // proceedings of the I Intern. science.-
proct. Conf. Belgorod, 2015. Part I. C. 120-122.
7. ABpoteun JILH., JlexaBa W.I'. I'panoctpoutensHoe npoexkrtuposanue. M.. Apxutekrypa C,
2013. 589 c.
8. Gale B. The potential of living willow structures in the landscape. Title of dissertation. Master’s
thesis. State University of New York College of Environmental Science and Forestry Syracuse.
New York, 2011.54 p.

0.0. Smolina. Ways to improve the sustainability of urban areas// Izvestiya vuzov. Construction.
2017. Ne 11-12.



3anaHuA

. HDDHHTEHTE AHHOTaUWK. Ha MmecTo npobena B AaHHOM HWKE YTBEDHAEHWW BCTaBLTE OyKBEHHOE 0D03HAYEHWE
COOTBETCTEYHILLETO NPEANCHKEHWA.

B yTBEp#AEHWN, 0G603HAYEHHOM B aHHOTALWMKY BykBOH I j ABTOP YKA3LIBAET HA NPAKTHYECKYH) 3HAYNMOCTE CBOETD

WCCNejoBaHWA ANA CNEUWANUCTOB NO 03ENEHEHWKD rOpOaCKHX Teppb’lTDpr"l.

* YCTAHOBWTE COOTBETCTBHE TEMATHKM MOPAMIKY PACMIONOKEHNA MATEPUANA B CTATHE.
2 abaay j Llent nccnegosaHna

1 ab3ay j MpoGnema, TpeGywaa uccneaosaHus

4 absau j YyeT ocobeHHOCTER TEPPHTOPUK

3 absay j Cnocofbl NPaKTHYECKOro NPUMEHEHNA PE3YNETATOR MCCNEA0BAHUA

s BHECWMTE HA MECTO MPONYCKa B A2HHOM HIKE YTBEDMAEHUH HaleHHOE B TEKCTE CTaTbM KNHIYEBOE CNOBO.

B cTaTee O.0.CMONWHON PACCMOTPEHE! HE TONBKO NEPEYNCIIEHHKIE €H) KIOYEBKIE CNOBA, HO W NOHATHE, HE BKNHYEHHOE B
COOTBETCTBYHOIWMIA pasgen. B 5-om afale TEKCTA pedk BEAETCA O BHEAPEHUM 3NEMEHTOB GNAaroycTPoACcTEA 1

BhIpALLIMBAHIM MAMNBIX APXMTERTYPHLIX (DOPM, HA3BaHHLIX KNIOYEBLIM CHOBOM | GuoHMyeckue]| |

» BepHUTECH K TEKCTY a03aUa 3.3, 3an0NHUTE NPONYCK B TEKCTE HALLEMD YTBEPKAEHWA CUTYATHBHO YMECTHRIM CNIOBOM.

MpumepomM HeGNaroNnpUATHOMO annenonaTHYECKoro BI3aMMOAEACTBHA paCTE‘:HI.-"IIFI ABNAETCA Bbicajka Gepesbl pAAOM C
PACTYLWMMK KYCTAPHNKSMK, MNOCKONBKY €€ MOLWHAA KOPHEBAA CMCTEMA NOTPEeOnAaeT MHOMo BoAbl M O0ASNAEeT B 3TOM MnaHe
ApYyrve pacnono#eHHbIE MO COCEACTBY NOCAAKM. 3TOT TUN annenonaTHYeckoro B3aMMOAEeACTBKNA paCTE‘HIr"IIF'I APYT Ha apyra

CNEQYET OTHECTH K| (DH3NYECKOMY ,d HE K XMMWYECKOMY BNUAHKHKD.

» PaccMOTpWTE TEKCT 4-0r0 abiaua BcTaBbTe HA MECTE NPONYCKA B AAHHOM HIDKE YTBEPKIOEHUW HA3BAHWE NYGNUKALWK,
Ha KOTODYIO CCBINAETCA ABTOP CTATHU.

PekoMmeHgalUWKu No pasMeLLEHWD NEPEBLER M KYCTAPHWKOB B 30HaX AeACTBMA TENNOTPACC 3aMMCTBOBaHbI O.0_CMONKMHORA

M3 MoHorpatun 11 H. ABAOTBWHA W W.T Nlexasbl | [pafocTROMTENBHOE NPOEKTUPOBAHWE

» B TekcTe a6aues 3.1 — 3.3 HalauTe cnoBo, 0003HAYAIOWEE HAYKY O NEYeHNN 0GbEKTOB PACTUTENLHOMD
MPOMCXOXAEHNA. BCTABETE 3TO CNOBO B TEKCT HALLETD YTBEPHAEHMA.

Hayka cwTonatonorws |K3ydaeT OOnesHu [epesnes, KyCTADHMKDE M APYTMX 3ENeHbIX HAacaKAeHNIA.

* Bribepute I'IpaBIr"IJ'IbeII;"‘I OTBET M3 NPEANOKEHHBIX HMHE BaAPUaHTOB

MpK cOCTABNEHWH NNAHA O3ENEHEHUA TEPPUTOPUM TOPOACKOA 3acTPOoIKM O O CMONWHA NpeAnaraeT NPOEKTUPOBATh
3eneHble MACCHBE! M PEKPEALMOHHBIE 30HEl. HO COCTaBNEHHE

C rpagmka NOAKOPMEN HACEHKIEHMIA
" 3KOMOMMYECKOTO NACMOPTA PacTEHMA
' nepeyHA APEBECHO-KYCTAPHUKOBLIX MOPOA C YYETOM MX BO3AEHCTBMA APYT HA Apyra

& CXEMBb pPacnonoxeHa HHKEHEDHBIX ceTed
B Yucno o0bekToB NNAaHWPOBAHWA CNeUWanicTa No o3eneHeHno HE BxoanT



3. The CONTENT of the multidisciplinary test in the basic disciplines: "*General chemis-
try", "Chemistry of elements»

3.1. Main sections and topics:

Methods of expressing the concentration of solutions.

General properties of solutions.

Mass fraction of dissolved substance.

Molar concentration of the solute.

Electrolytic dissociation.

Electrolytes and nonelectrolytes.

Strong and weak electrolytes.

Electrolytic dissociation.

Theory of electrolytic dissociation.

Dissociation constant.

Reactions in electrolyte solutions.

Form of substance recording in ionic equations.

Conditions of ion exchange reactions.

The choice of reagent for the conversion.

Preparation of ionic equations.

Selection of reagents according to the given ion equation.

Preparation of ionic reaction equations, selection of coefficients.

Hydrolysis is the lonic product of water. Hydrogen index. Hydrolysis of salts. Constant
and degree of hydrolysis. Influence of temperature and concentration on the degree of hy-
drolysis. The displacement of the equilibrium of hydrolysis. Forms of hydrolysis: simple,
stepped, full.

lonic product of water. pH.

Determination of the medium in salt solution.

Joint hydrolysis of salts.

Degree of hydrolysis of salts.

Oxidation-reduction reactions. Nature of redox processes.

Oxidation degree.

Oxidizers and reducing agents. The main types of redox reactions.

Preparation of half-reaction equations.

Preparation of equations of ORR.

The principle of electronic balance. Influence of concentration, temperature and environ-
ment on the course of redox reactions.

Corrosion.

Galvanic corrosion.

Definition of products galvanography.

Sacrificial protection.

3.2. Recommended literature:

1. Glinka N. L. General chemistry: [textbook. benefit for nehim. spets. universities] / N. L.
Glinka. - M.: KNORUS, 2010. 746 p.

2. Glinka N. L. General chemistry: textbook for universities / N. L. Glinka. - Moscow: Yur-
ayt, 2011. 898 PP.

3. Gahanna T. I. Inorganic chemistry: textbook. manual for University students studying on
tech-nology. specialties / T. I. Gahanna, N. G. Nikitina, I. V. Grebenkova. - Moscow: Yur-
ayt, 2010. - 288 p.

4. Budyak, V. E. General chemistry: textbook.-method. manual / E. V. Thistle . - St. Peters-
burg [et al.]: LAN, 2011. 384 p.

5. Glinka N. L. General chemistry: [textbook. benefit for nehim. spets. universities] / N. L.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Glynn-ka. - M.: KNORUS, 2010. 746 p.

Glinka N. L. General chemistry: textbook for universities / N. L. Glinka. - Moscow: Yur-
ayt, 2011. 898 PP.

Gahanna T. I. Inorganic chemistry: textbook. manual for University students studying on
tech-nology. specialties / T. I. Gahanna, N. G. Nikitina, I. V. Grebenkova. - Moscow: Yur-
ayt, 2010. - 288 p.

Budyak, V. E. General chemistry: textbook.-method. manual / E. V. Thistle . - St. Peters-
burg [et al.]: LAN, 2011. 384 p.

Pavlov N. N. General and inorganic chemistry: Studies. for universities / Y. A. Ugai. -
SPb.[et al]: DOE, 2011. 527 p.

Pavlov N. N. General and inorganic chemistry: studies. for technol. and him.-technol. di-
rections podgot. bachelors and masters / N. N. Pavlov . - St. Petersburg ; Moscow ; Kras-
nodar: LAN, 2011. 496 p.

Berezhnoy A. I. Chemistry: studies. manual for University students enrolled in technology.
directions and specialties / A. 1. Berezhnoy, I. V. rosin, L. D. Tomina. - Moscow: High
school, 2005. - 191 p.

Gel'fman, M. I. Chemistry: a Textbook for University students enrolled in engineering.
specialties and directions / M. I. Gelfman, V. P. Yustratov. - 3rd ed., erased. - SPb. ; Meters
; Krasnodar: LAN', 2003. 480 PP.

Akhmetov N. S. General and inorganic chemistry: textbook for universities / N. S.
Akhmetov. - Moscow: Higher school, 2009. 742 p.

Akhmetov N. S. General and inorganic chemistry: Textbook for chem students.-technol.
specialties / N. With. Akhmetov. - 5th ed., Rev. M.: Higher school, 2003. 743 p.

Akhmetov N. S. General and inorganic chemistry: textbook for universities / N. S. Ahme-
tov. - Moscow: High school, 2005. 743 p.

Glinka N. L. General chemistry: [textbook. manual for universities] / N. L. Glinka ; edited
by A. I. Ermakova. - Ed. 30th, ISPR. - M.: Integral-Press, 2003. - 728 p.

Glinka N. L. General chemistry: [textbook. benefit] / N. L. Glinka. - 30-ed. - Moscow:
KNORUS, 2009. - 752 p.

Glinka N. L. General chemistry: [textbook. manual for universities] / N. L. Glinka ; edited
by A. I. Ermakova. - Ed. 30th, ISPR. - Moscow: Integral-Press, 2009. - 728 p.

Aleksashin Yu. V. General chemistry: studies. manual / Yu. V. Aleksashin, I. E. Shpak. -
Moscow: Dashkov and K°, 2009. - 256 seconds

Korovin N. In. General chemistry: Textbook for universities / N. In. Korovin. - 3rd ed.,
Rev. - Moscow: High school, 2002. - 558 sec.

Pavlov N. N. General and inorganic chemistry: studies. for students enrolled in directions
of preparation. bachelors and masters "Polygraphy", "Metallur-Gia", "Technology of tex-
tile products. and light industry”, "materials Science and technology of new materials”,
"food Technology", "environmental Protection” / N. N. Pavlov. - 2nd ed., pererab. | DOP. -
M. bustard, 2002. - 448 p.

Barguzin V. V. General and inorganic chemistry: textbook. manual / V. V. Baragu-Zina, I.
V. Bogomolova, E. V. Fedorenko. - M.: RIOR, 2006. - 272 p.

Why J. A. General inorganic chemistry: Textbook. textbook for universities / Y. A. Ugali. -
Moscow: High school, 2002. 527 p.

Inorganic chemistry: textbook for University students enrolled in the direction of 510500
"Chemistry" and specialty 011000 "Chemistry” : 3 t. T. 3, KN. 2: Chemistry of transition
elements / [A. A. Drozdov et al.] / ed. Yu. D. Tretyakov. - Moscow: Academy, 2007. -
400 p.

Novikov G. I. General and experimental chemistry: studies. Handbook for the chemical.
and him.-technol. universities / N. D. Novikov, I. M. Zharsky. Minsk: Modern school,
2007. 832 PP.

. THE CONTENT of the practical training course test in the core subjects
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4.1. Main sections and topics:
4.1.1 General Biology.

Diversity of the living world. The structure, function and properties of living systems. Major
groups of living organisms. Species, its criteria, population. Formation of species as an evolution-
ary process. Genetic and environmental basis of evolution. Results of evolution. Community, bio-
cenosis, ecosystems, their characteristics and dynamics of the time. Biosphere, its components.
Key features and functions of living matter of the biosphere. Cycling of matter and the transfor-
mation of energy in the biosphere.

4.1.2 Basics of Microbiology.

The structural components of cells and viruses.

The cell wall of bacteria, actinomycetes, fungi. Its chemical composition, organization and ar-
chitectonic functions of the cell wall. L-shaped forms and mycoplasma. Mucous layers, capsules
and containers; their structure, organization and function.

The plasma membrane. Its similarities and differences among representatives of different
classes in composition and structure. Intracellular membrane structures in different organisms: the
endoplasmic reticulum, mezosomes, lysosomes, Golgi apparatus. The function of the plasma
membrane.

Cytoplasm of microbial cells as a colloidal system. Cytoplasm as an intracellular pool (pool)
for metabolites of microbial cells. Gas vacuoles (aerosomy). Inclusion in the cytoplasm, the condi-
tions of their formation, the value of. Endospores, their formation and properties.

Flagella, location, organization, movement mechanism. Fimbriae, drinking, their function.

Ribosome. Their composition and structure of the bacteria, yeast and filamentous fungi. Func-
tions of ribosomes. Polysomes.

Mitochondria as organelles of eukaryotic cells. Mitochondria biochemical energy structures.
The composition and structure of mitochondria and their counterparts in microorganisms. The
function of mitochondria (oxidative phosphorylation, the active transport of ions, electrons flow
reversal, the active transport of hydrogen). Views on the origin of mitochondria.

Nuclear apparatus as an organoid of microorganisms cells. Molecular organization of pro-
karyotic and eukaryotic chromosomes. Chromatin components, DNA, RNA, histones, other pro-
teins. Kernel functions in the implementation of genetic information: replication, transcription and
translation. The core role in the translation process. Nuclear origin of protein synthesis apparatus
in the cell. Organization of the genetic material of viruses and phages. Plasmids. Episomes.

4.1.3 Morphology and taxonomy of microorganisms.

Prokaryotes. Celled bacteria, size and morphology. Multicellular forms of bacteria. Basics of
bacteria systematics. Artificial and natural scheme. The features used for identifying microorgan-
isms. Modern taxonomy of bacteria. Division of bacteria into groups and the main features of
these groups. Nomenclature of bacteria.

Eukaryotes. Micromycetes. Morphological features of microscopic fungi. The structure of the
mushroom cells mycelium. Hyphal development and colony formation in superficial and deep cul-
tivation. Growth and reproduction. Main methods of forming spores and their properties. Sexual
reproduction of fungi. The role of fungi in nature. Practical use. Yeast and yeast-like organisms.
General information about the yeast. The structure of the yeast cell. Methods of reproduction.
Classification of yeast. Practical use.

4.1.4 Elements of microbial genetics.



Concept of heredity and variation, genotype and phenotype. Cell as the basis of heredity and
reproduction. Transmission, and distribution of genetic information. Genetic reproduction of cells.
Heredity and the synthesis of a specific protein (replication, transcription, translation, regulation).
Variability of microorganisms (hereditary and Non-hereditary). Modification (phenotypic) varia-
bility. Formation of symptoms as a result of interaction of genotype and environmental factors.
The adaptive nature of the modifications.

Genetic variation. Mutational nature of variability. The frequency of mutants and types of mu-
tations. Spontaneous and induced mutagenesis. Mutagens (physical, chemical and biological). Fea-
tures transmission of genetic information in bacteria. Donors and recipients. Recombination in
prokaryotes: transformation, transduction, conjugation. Sex factor, various kinds of episomes.

4.1.5 Nutrition of microorganisms.

Methods of food (holophytic and holozoic). Releasing of nutrients into the cell of microor-
ganisms. Nutritional requirements for microorganisms (carbon and energy sources, nitrogen, trace
elements, growth factors). Auxotrophy. Types of food in depending on carbon sources (autotrophs
and heterotrophs), and depending on the sources of energy (and hemotrophs and phototrophs).
Microbes saprophytes, commensals , parasites.

4.1.6 Culturing and growth.

Culuring. Cumulative culture and principle declivity. Pure cultures of microorganisms. The
methods of their cultivation. Types of culture media used for the cultivation of microorganisms (in
composition and physical state), methods of sterilization. Culturing aerobic and anaerobic micro-
organisms. Surface and submerged cultivation. Growth and reproduction of bacteria ways. The
growth of cell and population. Balanced and unbalanced growth. Causes of unbalanced growth.
Growth parameters cultures: generation time, specific growth rate, biomass yield; economic factor.
Of growth of pure cultures of the periodic cultivation. The growth curve and its basic characteris-
tics. The growth of microorganisms in continuous cultivation. Operating Principles of turbid stat
and chemo stat. Value of continuous cultivation of microorganisms for studying the properties
and their practical use. Synchronous culture; and methods of obtaining the value. Phase of fungal
growth. Microscopic phase of control growth and its importance in the cultivation of mushrooms.

4.1.7 Preparation and transformation of energy by microorganisms.

Anabolism and catabolism in microorganisms. Biological oxidation, electron donors and ac-
ceptors (hydrogen). Substrates, especially their decomposition and recovery. Glycolysis and its
value, the pentose phosphate pathway, the tricarboxylic acid cycle, electron transport chain in the
aerobic respiration. Energy output. Anaerobic "breathing", the partial oxidation. Bioluminescence.
Fermentation: basic types, chemistry, food, energy output. Methane formation, denitrification.
Sulfate reduction.

Effect of environmental factors on the activity of microorganisms.
4.1.8 Temperature limits of microbial life.

Temperature Effect: for psychrophiles, mesophiles, thermophiles. Action extreme tempera-
tures. Pasteurization, sterilization. Effect of hydrostatic and osmotic pressures, halophiles. Growth
of microorganisms depending on the water content. Drying, lyophilization. The effect of radiation
on microorganisms. Effect of oxygen, pH, and Eh medium. Bacteriostatic and bactericidal effects
of chemical substances, heavy metal ions, dyes, oxidising agents, surfactants, poisons. The effect
of antibiotics, a variety of mechanisms of action. Chemical sterilization.

4.1.9 Environmental microorganisms.

Forms of relationships of microorganisms and metabolic symbiotic relationship, antagonism,
mixed cultures. Relationships and macro-organisms (plants, animals, humans) symbiosis, phyto
pathogenesis parasitism. Pathogenicity and virulence. Infection and Immunity.
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Distribution of microorganisms in the biosphere, carbon cycle, nitrogen, oxygen, sulfur and
other elements. Mineralization of organic matter, the formation of deposits. Biological wastewater
treatment.

4.1.10 Viruses microorganisms.

Bacteriophages. Classification and nomenclature of bacteriophages. General principles of the
structure of the phage particle. Filamentous, spherical, and Lipid-structured. Protein composition
and especially primary and secondary structure of nucleic acids. Adsorption, injection of nucleic
acid, the breeding cycle. Lytic and non-lytic infection. Virulent and temperate phages. Methods of
controlling phage lysis in the microbiological industry.

4.1.11 Biochemistry

Chemistry, properties and function of macromolecules. The structure, properties and biologi-
cal role of carbohydrates and lipids. Structure, properties, the biological role of proteins. Structure,
properties, biological role of nucleotides. Vitamins, enzymes, hormones. Vitamins and enzymes.
Hormones, biological role, classification, mechanism of action. Metabolism and energy. Carbohy-
drate digestion in the digestive tract. Glycolysis. Aerobic metabolism of carbohydrates. Lipid me-
tabolism. Protein metabolism. Integration of cellular metabolism.

4.2 Literature for exam preparation
The structure of biotechnology industries

1. Revin V. V. General biotechnology: textbook for universities / V. V. Revin, N. And.
Atakan, V. N. Vodacom etc. — Saransk: Publishing house of the Mordovian University,
2015. — 603 p. or Revin V. V. Introduction to biotechnology: from test tube to bioreactor:
studies. the manual / V. V. Revin, D. A. Kademlia, N. And. Atican. — Saransk: Publishing
house of the Mordovian University, 2006. — 256 p.

2. Schmid, R. Visual biotechnology and genetic engineering: a Handbook / R. Schmid; trans-
lated from German. A. A. Vinogradova, A. A. Sinyushina; ed. T. P. Mosolova, A. A.
Sinyushina. — M.: BINOM. Knowledge laboratory, 2014. — 325 p. or 2015. — 327 p.

3. Fundamentals of biotechnology: studies. allowance for higher. PED. studies'. institutions /
T. A. Egorova, S. M. Klenova, E. A. Sivukhina. — M.: "Academy", 2003. — 208 p. or 2006.
— 208 p. or 2008. — 207 p. or 2010. — 256 p.

4. Nuts SN. Biotechnology: studies benefits for students. higher studies institutions / S. N.
Orekhov, I. I. Chakalova; under the editorship of A.V. Katlinsky. — M.: "Academy", 2014.
— 282 p.

5. Sazykin Yu. O. Biotechnology: studies benefits for students higher studies institutions /
Yu. O. Sazykin, S. N. Orekhov, I. I. Chakalova; under the editorship of A.V. Katlinsky. —
M.: "Academy", 2006. — 256 p. or 2008. — 256 p.

6. Nuts SN. Pharmaceutical biotechnology: studies manual for students of higher institutions.
prof. arr. / SN. Nuts, etc.; ed. V. A. Bykov, A.V. Katlinsky. — Moscow: GEOTAR-Media,
2013. - 384 p.

7. Orekhov S. N. Pharmaceutical biotechnology. A guide to practical over-the classes: study
guide / S. N. Nuts, etc.; under the editorship of A.V. Katlinsky. — Moscow: GEOTAR-
Media, 2009. — 376 p. or M.: GEOTAR-Media, 2015. — 432 p.

8. Biotechnology: a textbook / I. V. Tikhonov, E. A. Ruban, T. N. Gryaznova, etc.; ed.
RAAS, E. S. Voronina. — SPb.: GIORD, 2005. — 792 p. or 2008. — 704 p.

9. Zagoskina N. In. Biotechnology: theory and practice: Study guide for universities / N. In.
Zagoskin, L. V. Nazarenko, E. A. Kalashnikov, E. A. Sivukhina; ed.In. Zagoskino, L. V.
Nazarenko. — M: Onyx Publishing House, 2009. — 496 p.

10. Kvesitadze G. I. Introduction to biotechnology / G. I. Kvesitadze, A. M. Bezborodov. —
M.: Science, 2002. — 284 p.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

22.

23.

24,

25.

26.

27.

28.

29.
30.

31.

32.

33.

Biryukov V. V. Fundamentals of industrial biotechnology / V. Biryukov. — M.: Co-Los,
2004. — 296 p.

Galinkin V. A. Basics of pharmaceutical Microbiology: a textbook / V. A. Glinkin, N.
And. Zaikin, V. I. Kocherova, T. S. Potekhina, N. D. Buniatyan. — SPb.: Prospect of Sci-
ence, 2008. — 304 c.

Fundamentals of biochemistry and molecular biology

Komov V. P., Shvedova V. N. Biochemistry: Textbook for academic undergraduate. —
Moscow: yurait Publishing house, 2015. — 640 p. or M.: yurayt Publishing house, 2014. —
640 p. or M.: DRO-FA, 2008. — 640 p. or M.: bustard, 2004. — 640 p.

Colman J. Visual biochemistry: TRANS. with it. / I. Coleman, K.-G. REM. — M.: BINOM.
Laboratory of knowledge, 2011. — 469 p. or M.: BINOM. Knowledge laboratory : Mir,
2009. — 469 p. or M: Mir, 2004. — 469 p. or M: Mir, 2000. — 469 p.

Nelson, D. principles of biochemistry of Lehninger. 1. Fundamentals of biochemistry,
structure and kata-Liz / D. Nelson, M. Cox. — M.: BINOM. Laboratory of knowledge,
2012. — 696 p.

Nelson, D. principles of biochemistry of Lehninger. 2. Bioenergetics and metabolism / D.
Nelson, M. Cox. — M.: BINOM. Knowledge laboratory, 2014. — 636 p.

Nelson, D. principles of biochemistry of Lehninger. 3. Ways of information transmission /
D. Nelson, M. Cox. — M.: BINOM. Knowledge laboratory, 2015. — 448 p.

Marie R. the biochemistry of the human: In 2 volumes: Per. from English. / R. Marie, D.
Grenner, P. Mayes, V. Rodwell. — M.: World, 2009. — Vol. 1. — 381 p.

Marie R. the biochemistry of the human: In 2 volumes: Per. from English. / R. Marie, D.
Grenner, P. Mayes, V. Rodwell. — M.: World, 2009. — Vol. 2. — 414 p.

Biochemistry / ed. by E. S. Severin. — Moscow: GEOTAR-Media, 2011. — 759 p.

Heldt G.-V. plant Biochemistry / G.-V. Heldt. — M.: BINOM. Laboratory of knowledge,
2011. - 471 p.

Kovalenko L. V. Biochemical bases of chemistry of biologically active substances: text-
book / L. V. Kovalenko. — M.: BINOM. Knowledge laboratory, 2010. — 229 p.

Belyasova N. Ah. Biochemistry and molecular biology: Studies. benefit / N. Ah.
Belyasova. — Meganewton.: Book house, 2004. — 416 p.

Greenstein B. Visual biochemistry: Per. with English. / B. Greenstein, A. Greenstein — M.:
GEOTAR-MED, 2004. — 119 p.

Knorre, D. G. Biological chemistry: textbook. for him., Biol. and honey. spets. universities
/ D. G. Knorre, S. D. Mysina. — Moscow: High school, 2002. — 479 p.

Stallions N. And. Biochemistry: Textbook / N. And. Zherebtsov, T. N. Popov, V. G.
Artyukhov. Voronezh, State. UN-t, 2002. — 693 p.

General biology and Microbiology

General biology and Microbiology : textbook, 2nd edition, corrections. and additional / A.
Yu. Prosekov, L. S. Soldatova, I. S. Razumnikova, O. V. Kozlova. — St. Petersburg: Pro-
spect Of Science, 2012. — 320 p.

Microbiology : textbook for students of higher institutions. Professor of Education / A. I.
Netrusov, I. B. Kotova. — Moscow: Publishing center "Academy", 2012. — 384 p.
Biotechnology: a textbook / V. A. Chkhenkeli. - SPb. : Prospect Of Science, 2014. — 336 p.
Microbiological synthesis / A. M. Bezborodov, G. |. Kvesitadze. — SPb.: Prospect of sci-
ence, 2011. 144 p.

The basics of genetic engineering and biotechnology / ed. by Yu. a. Gorbunov. — Ministry
of Finance, 2010.- 288 p.

Industrial disinfection and antisepsis: Uch. POS. / VA Galikin etc. — SPb.: Pro-SPECT of
science, 2008. — 232 p.

Microbiology: A Textbook / E. V. Nikitina, Kiyamova S. N., Reshetnik O. A. — SPb.: Gl
ORD, 2008. — 336 p.: II.
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34.

35.

36.

37.

38.
39.

Fundamentals of pharmaceutical Microbiology : Uch. POS. / VA Galynkin et al. — SPb.:
Prospect of science, 2008. — 334 p.

Modern Microbiology. Prokaryotes: In 2 volumes. T 1. Per. with English. / Ed. Lengeler,
G. Drews, G. Schlegel. M.: World, 2005. — 656 p.

Modern Microbiology. Prokaryotes: In 2 volumes. T 2. Per. with English. / Ed. Lengeler,
G. Drews, G. Schlegel. M.: World, 2005. — 496 p.

Gusev M. V. Microbiology: textbook. 4-e Izd. / M. V. Gusev, L. N. Mineeva. — Moscow :
Publishing center "Academy", 2003. — 464 p.

Mishustin E. N., Emtsev V. T. Microbiology. M.: Drofa, 2006. — 446 p.

Questions of General Virology : Uch. POS. / Ed .I. Kiseleva and I. N. Zhilinsky. — St. Pe-
tersburg: Prospect of science, 2007. — 374 p.

5. Demo version of the integrated test posted on the website:

https://magister.urfu.ru/ru/programs/
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