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ABSTRACT

Specialist’s degree in 04.05.01Fundamental and Applied Chemistry

Specialization“Medical Chemistry”

Course title“Ecology of microorganisms”

Variable part of Blockl, 4 credits.

Instructors: MikhailovV.V.

At the beginning of the course a student should be able to:

-ability to abstract thinking, analysis, synthesis (GC-1);

-ability to perceive, to develop and use the theoretical foundations of traditional
and new sections of chemistry in solving professional problems (GPC-1);

-possession of skills of chemical experiment, synthetic and analytical methods
of preparation and research of chemical substances and reactions (GPC-2);

-ability to conduct scientific research on the subject and have formulated new
scientific and applied results (SPC-1).

Learning outcomes:

-possession of a system of basic chemical concepts and methodological aspects
of chemistry, forms and methods of scientific knowledge (SPC-3);

-ability to apply basic laws of natural science in the discussion of the results
(SPC-4).

Course description:

The discipline "Ecology of microorganisms" is considering a range of issues
related to the relationship of microorganisms with each other and with the

environment.

Main course literature:

1. Krasnikova L.V. Mikrobiologiya [Microbiology]. — St.Peterburg:
Troitskiy most, 2012. — 293 p. (rus) - Access:

http://lib.dvfu.ru:8080/lib/item?id=chamo:733013 &theme=FEFU

2. Netrusov A.l, Kotova I[.B. Mikrobiologiya [Microbiology]. — M.:
Academiya, 2012. — 379 p. (rus) - Access:
http://lib.dvfu.ru:8080/lib/item?id=chamo:668869&theme=FEFU

3. Sidorenko O. D., Borisenko E.G., Van'kova A.A., Vojno L.L
Mikrobiologiya: Uchebnik dlya agrotekhnologov [Microbiology: Textbook for
agricultural technologies]. - M.: INFRA-M, 2010. - 287 p. (rus) - Access:
http://znanium.com/bookread.php?book=203961

4. Emcev V.T., Mishustin E.N. Mikrobiologiya: Uchebnik dlya VUZov
[Microbiology: Textbook for for higher education]. — M: Drofa, 2005 — 445 p. (rus) -
Access: http://www.twirpx.com/file/394466/
Kol'man Ya., Rem K.-G. Naglyadnaya biohimiya [Visual Biochemistry]. - M.:
Binom, Laboratoriya  znanij, 2012. - 469 p. (rus) -  Access:




http://lib.dvfu.ru:8080/lib/item?id=chamo:668 199 &theme=FEFU
http://www.chem.msu.su/rus/teaching/kolman/index.html

5. Knorre D.G., Godovikova T.S., Myzina S.D. Bioorganicheskaya
himiya: uchebnoe posobie [Bioorganic Chemistry: Textbook]. - Novosibirsk.: 1zd-vo

Novosibirskogo  universiteta, 2011. - 480 p. (rus) -  Access:
http://lib.dvfu.ru:8080/lib/item?id=chamo:679690&theme=FEFU

Form of final knowledge control: exam



AHHOTaUMs K pado4eil mporpaMMe TUCIHUIINHBI
«IKO0JIOTHS MUKPOOPTaHU3MOB)

PabGouass mporpamma y4yeOHOW IUCHUIUIMHBI «IKOJOTHUS MHUKPOOPTaHU3MOB)
pazpabotrana mnus cryaeHToB crenuanbHocTH 04.05.01 dyHmameHtambHas U
NPUKIAIHAS XUMUS, crennanuzanus «MeIulMHCKash XUMUsS» B COOTBETCTBUU C
®I'OC BO no naHHOMY HampaBlieHHIO. J[MCIUIIIMHA SIBISIETCS. AUCHUILIMHON IO
BbIOOpPY BapuatuBHOM dYactu ydeOHoro mana: b1.B.JIB.03.02.TpynoemkocTb
JTUCHMIUIMHBL 4 3adeTHble enuHullbl (144 daca). JlucuumniauHa BkiatouaeT 18 yacos
neknui, 18 yacoB mabopatopHsix pador, 108 yacoB camocTosiTeTbHON pabOTHI, U3
KOTOpPBIX 36 4YacoB Ha TMOArOTOBKY K DJK3aMEHY, 3aBEpLIACTCA SK3aMEHOM.
Peasmsyercs B 5 cemectpe.

JucuumirHa onupaeTcss Ha 3HAHUS, YMEHHUSI W HaBBIKH, YCBOEHHBIC IpHU
W3YYEHUM TaKWX JUCLIMIUIMH, Kak «buoopranudeckas xumusi», «buonorus c
OCHOBaMH 3KOJIOTUI.

Hean: Ilenpto AUCHUIUIMHBI SIBISETCS 3aKpeIUIeHHWE 3HAHWM MO  O0OIIei
MUKpPOOHOJIOTUH, U3YYEHHE BOIMPOCA B3aUMOOTHOIIEHUH MHUKPOOPTraHU3MOB JPYT C
JIIPYTrOM U C OKPYKAIOIIENU CPEOM.

3agaun:

1. 3akpenuTh 3HAHUS, IOJYyUYECHHBIE B Kypce «bHOIOrusi ¢ OCHOBaMU SKOJIOTHIY;

2. llonyunTs 3HaHWS O MeCTaX OOWTAaHHWS MHKPOOPTAaHM3MOB W HUX
HKOJIOTUYECKUX CBSI3AX;

3. O3HaKOMUTHCS C OMOT€OXUMHUYECKOM eI TEIbHOCTHIO MUKPOOPTaHU3MOB;

4. IlonyuynTh HaBBIKM aHAJIN3a OSKCIICPUMEHTAIBHBIX JAHHBIX, HAYYHUTHCS
paboTaTh ¢ HAYYHOW M CIIPAaBOYHOM JIUTEPATYPOM.

Jns ycnemHoro Wu3y4eHus AUCHUIUIMHBI «OKOJIOTUS MHUKPOOPTaHU3MOB)» Y
oOydaromuxcst JOJKHBI ObITh  CPOPMHUPOBAHBI CIEAYIOIIUE MPEIBAPUTEIbHBIC
KOMIIETEHIINHU:

-CIOCOOHOCTH K aOCTPAaKTHOMY MBINIICHUIO, aHAMu3y, cuaTe3y (OK-1)

-CIIOCOOHOCTh BOCIPUHMMATh, Pa3BUBaTh M MCIOJIb30BaTh TEOPETUUECKUE
OCHOBbl ~ TPAaJULUMOHHBIX W  HOBBIX  pA3[ejOB XHMHM I@pPU  PELICHUU
npodeccuoHanbHbIx 3a1a4 (OIIK-1);

-BJIAJICHUE HABBIKAMM XHUMHUYECKOTO OJKCIEPUMEHTA, CHHTETUYECKHUMH U
AHAJUTUYECKUMU METOJAMU TMOJYyYEHUSI U UCCIEIOBAHMS XMMHUYECKUX BEIIECTB U
peakiuii (OIIK-2);

-CIIOCOOHOCTh TMPOBOJWTHh HAYYHBIC HCCIEAOBAHHUS 10 CHOPMYIUPOBAHHOMN
TEMaTHKE U MOJy4aTh HOBbIE HAYYHbIC U MpUKIaAHbIie pe3ynbTarsl (I1IK-1).

B pesynbpraTe M3yuyeHus NaHHON JUCHUIUIMHBI y 00ydaromuxcs GopMUpYIOTCS
cienyrolue npoeccuoHalIbHbIE KOMIETEHIUU:



Koa u popmynuposka
Jtanbl GOpMHPOBAHUA KOMIIETEHIMHU

KOMIIeTeHIIH T
Bnagenue cucremMoi 3maer OCHOBBI €CTECTBEHHOHAYYHBIX JUCIUILIMH (B TOM YHCIIE
(hyHIaMEHTAIBHBIX XUMUHU U OMOJIOTHN).
XUMHUICCKUX MOHATHH 1 Vmeer IIp¥MeHATs  TONyYEHHBIE 3HAHMA U BHIPAOOTKH
METOAOIOTUIECKUX HAayYHOTO MHUPOBO33PEHHSI.
aCIIEKTOB XUMHH,
hopMaMu 1 MeTOZaMH CucreMoit (yHIaMEHTATBHBIX XUMHUYECKUX OHATHH 1
HayuHoro nosxanus (ITK- Braneer METO/I0JIOTHYECKHX ACIIEKTOB XMMHH, pOopMaMu U
3) METOJaMH HAYYHOT'O MO3HAHUSI.
3naer OCHOBHBIE pa3/esbl XUMUHU U OUOJIOTHH.
CrnocoOHOCTh MPUMEHSITH
OCHOBHBIC Vmeer [IpyMeHATH  TEOpPETHYECKME 3HAHUA IS AHAIK3a
eCTeCTBeHHOHquHHe PE3YIBTATOB SKCIIEPUMEHTOB.
3aKOHBI [IPU 00CYKIEHUH
TIOMYHeHHBIX Pe3yJTbTATOR TeopeTHYECKMMHU 3HAHUSMHU U IPAKTUYECKMMH HaBbIKAMH
Bnaneer
(TIK-4) A JUISL QHAJIN3A TIOJYYEHHBIX PE3YIbTATOB M (POPMYIUPOBKH

BBIBOJJOB 1 npe):mox(e}mﬁ.

Jlnst hopMHUpOBaHUS BBINIEYKA3aHHBIX KOMIIETEHIIMA B paMKaX IUCIMILIAHBI
«IKONOTUS MUKPOOPTAaHU3MOBY» TPUMEHSIIOTCS CJIEAYIONME METOJbI aKTUBHOTO/
WHTEPAKTUBHOIO OOYy4YEHHUs: JEKUUU-Oecebl, MPOOJEMHBIE JIEKIMH, TPYIIOBbIC
JTUCKYCCHH.

I. CTPYKTYPA U COJEP)KAHUE TEOPETHUYECKOMN YACTH
KYPCA

Paznea 1. JkoJiorust kak oumosiornueckasi Hayka (10 gac.)

Tema 1. Okos0rus. IkocucTeMa H OHOreoneHo3. (2 yac).

DKoJiorusi - HayKa 00 OTHOIICHUSX >KUBBIX OPTraHW3MOB W 00Pa3yeMbIX HMH
coOO0IIEeCTB MeXAy co00M M ¢ oOkpyxkaromer cpenoit. IloHstus o OwuoleHo3e,
sKocuctemMe M OuoreoneHose. Omnpenenenune skocuTeMbl (1935 r., aHrmuickui
ootanuk A. ToHCcInN).

Tema 2. Jxosornyeckasi Huma. Mecrooouranue. Ayr- U CHHIKOJOTHS (2
qgac).

DKoJiorhyeckasi HUIIA KaK COBOKYITHOCTh BCeX (haKTOPOB CpeIbl, B Mpeeax
KOTOPBIX BO3MOKHO CYIIECTBOBAHHE BUJA B MPUPOJIe. MECTOOOMTAaHUE KAK «aapech
opranusma. [loustre 06 ayT — U CHHIKOJIOTHH.

Tema 3. PeBosironiusi B COBpeMeHHOI MUKPOOHOM 3K010ruH (2 4ac).

Paboret C.H. Bunorpaackoro. MosekynaspHbIi aHalu3  MHUKPOOHOTO
pa3HooOpa3usi B skocuctemMax MccnepoBaHue Manou3ydeHHbIX (uil OaKTepui.
MeTaTpaHCKpUNITOMUKA MUKPOOHBIX COOOIIECTB SKOCUCTEM. DKOJIOTHUS TPUOOB.

Tema 4. Uucnennocts MUKpPoOOB B 0uochepe. Cumouo3 sensu lato n sensu
srtricto (2 4ac).

YucneHHOCT, MHUKPOOOB Ha miaHere 3emisi. MukpoObl U OHOJIOTHYECKUE



npouecchl. [loHsHre 0 MyTyanau3Me U Ipyrux BUIaX cUMOHO3a.

Tema 5. [laToreHHOCTh U UMMYHHUTET. MUKPOOPraHu3Mbl M 3arpsi3HEHHUE
OKpYyxawomel cpeasbl (2 yac.).

[TaTorennble MUKpoOopranu3mel. [loHsTrue 06 UMMyHHUTETE. AHTPOIMOIKOIOTHSI.
Poap MUKOOpPraHM3MOB B 3arpsi3HEHUU U OYMCTKE OKPYKAIOLIEH Cpebl.

Paznen 2. 'eoxumnueckas 1eiTeJIbHOCTh MUKPOOPraHu3MoB (8 uac).

Tema 1. B.U. Bepnaackuii, 0uocgepa u 6moreoxummus (2 4ac).

[Tonsitue o 6uocdepe u Hoochepe. «Kupoe Bemectso» B.M Bepnanckoro u
OMOreOXUMHUYECKHUE IIUKJIBI.

Tema 2. Ilukiasbl yriepoaa, azora, cepbl, pocopa u Apyrux 3jJ1eMeHTOB.
MuHepajau3auusi pa3JJH4HbIX BellecTs (2 yac).

[upkymsiimust B Ouocdepe XUMHUECKHX DJIEMEHTOB UM HEOPTaHUYECKUX
COCAMHEHU MO XapaKTEpPHbIM NyTSIM M3 BHEIIHEH Cpelbl B OPraHu3Mbl, U U3
OpPraHU3MOB BO BHEIIHIOIO cpeay. KpyroBopoT ra3oo0pa3HbIX BEIIECTB, C PE3€PBHBIM
donmom B atmocepe miu ruapocdepe. OcagoyHbld LUK ¢ pe3epBHBIM (POHAOM B
3eMHOM Kope. OIlleHKa CKOPOCTM MHUHEpaIu3aluyd OpPraHUYeCKOro BallleCcTBa
MIPOKAPUOTAMHU U SYKAPUOTAMH.

Tema 3. Posb MHUKPOOPraHU3MOB B TeOXHMHYECKHX IPOIECCAX 30HBI
TUNepreHe3a W Impoueccax MNOYBOOOpPa30BaHUSA M BbIBeTpuUBaHus, B.W.
Hoxyuaes, II.A. KoctbiueB (2 1ac).

['eoxumuueckoe cBoeoOpasue OMOKOCHBIX cucTteM. [louBa - yHUKajIbHas
npuponHas cucrema. CocraB nenocdepsl. Poib mouBbI B peryaIupoOBaHUN KUCIOPO-
yriepogHoro OamaHca B Ouwocdepe. buoreoxummueckue mpeoOpazoBaHUs
MUHEpaJIbHOTO BelllecTBa nenochepbl. IBOJIOLMS MPOIECCOB MOYBOOOPA30BAHUS B
ucTopun 3eMJIM M poJib MOYB B pa3BuTuM Ouocheprl. buoreoxumus Kop
BBIBETPHUBAHUSI.

Tema 4. Mukpoopranu3msl 4 romeocras omocdepsi (2 yac).

buocepa kaxk camoperymmpyromasics cucrtema. [1aBeHCTByrommas poib
IPOKAPUOTHBIX (OakTepuil U apxeil) MUKpOOPTaHU3MOB B MOJAJIEPKaHUU TOMEOCTa3a
ouocdepsl.

IL. CTPYKTYPA U COJEP) KAHUE MPAKTUYECKOM YACTH
KYPCA
JlabopatopHsbie padoTh (18 yacos)
JlabopaTtopnasi pabGora Nel

Tema: BblgeneHue PpasjadYHBIX  JKOJ0r0-(PU3HOJOIHYECKHX  IPyNI
MHKPOOPraHusMoB (4 yaca)

Metoan mnpoBenenusi: Hayuno-uccnenoBatenbckuii. Pa30op KOHKpPETHBIX
CUTYalHM.

[ToceB Mopckoi BoAbl B yaliku [leTpu Ha pa3inuyHble MATATENBHBIE CPEABL: JJIS



nojcyera OOIIe YHMCIEHHOCTH TeTepOoTPOdHBIX a’3poOHBIX U (aKyJIbTaTUBHO-

aHa’pOoOHBIX  OakTepui, TMojcYeTa Mpomnaryil TIpuOOB-MUKPOMHUIETOB, JJIA

oOHapyXeHHsl JUa30Tpo(OB, MPOTEOJUTUKOB, OAKTEPHIl, CHOCOOHBIX pasiararhb

CJIOKHBIE MOJMCAaXapuIbl U YIIIEBOAOPOABL. YUET PE3YIbTATOB OIBITOB.
JlabopaTropHasi padota Ne 2

Tema: AHTHOHO3 (6 YacoB)

Meton mnpoBeaenus: Hayuno-uccnenoBatenbckuil. Pa30op KOHKpETHBIX
CUTYaLUH.

OnpeneneHne aHTUMUKPOOHOW AKTHMBHOCTH C TOMOILIBIO METOIOB JIYHOK H
CTOJIOMKOB. BpbIpe3anue JIyHOK H CTOJOMKOB TpoOoitHbIM cBepsiioM. Iloces
CIICIMAIBHO TOJIOOPAHHBIX TECT-KYJBTYP MHMKPOOpPraHu3MoB — Escherichia coli,
Bacillus subtilis, Candida albicans, Streptomyces sp. — ra3oHOM Ha 4damku [letpu ¢
MUTATETHLHOU CPEIoN. YUeT nraMeTpa 30Hbl HHTHOMPOBAHUS POCTA.

JlabopaTtopHasi paGora Ne 3

Tema: Onpenenenue Tuna Meradoausma d6axrepuii (4 yaca)

Metoan mnpoBenenusi: Hayuno-uccnenoBatenbckuii. Pa30op KOHKpPETHBIX
CHUTYalHH.

[ToceB ykonoM 3apaHee NPUTOTOBJICHHBIX TECT-KYJNbTYp OakTepuil B 3apaHee
OPUTOTOBJICHHBIE MPOOUPKKM C  TMONYyXHAKOW cpemoit  Xwro-Jleicona (c
CHUJIMKOHOBBIM MacjlioM M 0€3 Hero). YdueT HM3MEHEHUs OKpPAaCKM HWHAMKATOpa H
onpexaenenue tuna meradbonusma — O- F-, O+ F+, O+ F-, O- F+ (okucinutenbHbIN
Wi (pepMEeHTATUBHBIN).

JlabGopaTopHnas padora Ne 4

Tema: OnpenesieHne 3KOJIOTNYECKOT0 MOTEHIHUAIA MUKPOOPrann3Mos (4
gaca)

Meton mnpoBenenusi: Hayuno-uccnenoBatenbckuii. Pa300op KOHKpPETHBIX
CUTYyaLUH.

[TpoBoauTCS M3yueHNEe CIOCOOHOCTH OaKTepuil pa3iaraTh pa3inyHbIe BEIIECTBA
u s uaeHTudukarmuu  OakTepuid.  AKCEHWYECKHE  KYyJIbTypbl  OakTepwid
3aKanbIBalOTCS MACTEPOBCKOM IHUIIETKONM WIJIM LIIPULEM B JYHKH KOMMEPYECKHX
cuctem BIOLOG (98 BemectB) u API-cuctem (oxosio 100 Bemects). [1o ucreuenuun
BPEMEHM IUIAHIIETHl C JYHKAMH IMPOBEPSAIOTCA CHELHAIBHBIM CKAaHEPOM, KOTOPBII
UICHTUUUIHUPYET  MHUKPOOPraHW3M M J1aeT  BO3MOXKHOCTh  OIPEIEIHTD
MYyJIBTH(PEPMEHTHYIO aKTUBHOCTH MUKOOPTAHU3MOB.

. YYEBHO-METOIUYECKOE OBECIHEYEHUE
CAMOCTOSTEJBHON PABOTHI OBYYAIOIIIUXCS
YuyeOHo-MeToANYeCKOe 00ECIIeYeHUEe CaMOCTOsITEIbHON PaboThl 00YUYaIOIIMXCS
10 JIUCIMIUIMHE «DKOJIOTHS MUKPOOPTaHU3MOBY MpeAcTaBicHO B IIpwmioxeHuun 1 u



BKJIFOYAET B CeO:

IIaH-rpadUK BBITOJHEHUS CaMOCTOSTCIBHON pa0OTHI MO AUCIMILIMHE, B TOM
YHCIIC IPUMEPHBIC HOPMBI BpEMEHH Ha BBITIOJHEHHE 110 KaXKI0OMY 3aJIaHUIO;

XapaKTepUCTHKA 3aJaHUi JJI1 CaMOCTOSTEIbHOW pabOThl OOyYaromuxcs u
METOJINYCCKUE PEKOMEHIAINH 10 UX BBITOJIHCHHUIO,

TpeOOBaHUS K MPEJICTABICHUIO W O(DOPMIICHUIO PE3yJIbTaTOB CAMOCTOSTEIBLHON
paboThI;

KPUTEPUH OIICHKH BBITIOJIHEHUSI CAMOCTOSITEIILHOU PabOTHI.

IV. KOHTPOJIb JOCTUKEHUS HEJEN KYPCA

Ne | Konrpomupyembie | Kombl 1 aTanst OueHOYHbIE CPeNICTBA - HANMEHOBAHUE
/1|  pa3aeibl/TeMbl (dhopMupoBaHUS N
. TEKYIUH KOHTPOJIb MPOMEKYTOUHAS
JIUCTIMTUTAHBI KOMTICTCHITHH
aTTecTanus
1. |Paznmen 1. I[K-3 |3naer Cobecenopanue (YO-1).
OKoJorus Kak [1IK-4 Bompocsr k

VYmeer |I'pynmosas guckyccus (YO-4).

Omosornueckas JK3aMeHy
IIpoBepka oTdera 1o J1a00paTOPHBIM No 1-30
Hayka pab6oram (I1P-6) T
Bnageer |Kommoksuym (YO-2)

2. |Pazmen 2. IIK-3 |3maer Ormpoc mrepen HadaaoM JabopaTOPHBIX Bompocwr k
I'eoxumuueckas I1K-4 pabot (YO-1). JK3aMeHy
ACATCIBHOCTE Ymeer |I'pynmosas guckyccus (YO-4). Ne 31-60.
MUKPOOPTaHU3MOB

ITpoBepka oT4era 1o 1a00paTOPHBIM
paboram (I1P-6)

Brnaneer |Komtoxsuym (YO-2)

TunoBbie KOHTPOJIbHBIC 3a/IaHUSI, METOANYECKUE MAaTEPHUAIIbI, ONIPEACIISIONINE
MPOLIETypbl OLICHUBAHUS 3HAHUM, yMEHUN U HABBIKOB U (MJIM) ONBITA JEATEIbHOCTH,
a TaKXKe KPUTEPHUH U TTOKA3ATENH, HEOOXOAMMBIC JJIsl OIICHKU 3HAHWUN, YMEHUH,
HABBIKOB U XapaKTEPHU3IYIOMINE 3TAbl (HOPMUPOBAHMSI KOMIIETEHITUH B TIPOIIECCE
OCBOEHUS 00pa30BaTeNbHON MPOrpaMMBbl, MpeAcTaBieHbl B [Ipunoxennn 2.

V. CIIHCOK YYEBHOM JJUTEPATYPHI U UTHO®OPMAIIMOHHO-
METOANYECKOE OBECIHEYEHHUE JUCHUIIJINHBI
OcHoBHasI JMTEpaTypa

1. Kpacnukosa, JI. B. Mukpo6uonorus : yuebHoe nocoodue s By3oB / JI.
B. Kpacuukoga. - Caukrt-IlerepOypr: Tpounkwuii mocrt, 2012. — 293 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:733013 &theme=FEFU

2. Cunopenko O. JI. Muxpobuosnorusi: YueOHHK [JIs1 arpOTEXHOJIOTOB /
O.J. Cunopenxko, E.I'. bopucenko, A.A. BanbkoBa, JI.LU. Boiino. - M.: UTHOPA-M,
2010. - 287 c.

http://znanium.com/bookread.php?book=203961

3. Konbman, . Harnsnnas ouoxumus / . Koneman, K.-I'. Pem ; mep. ¢
Hem. JI. B. Kosnosa, E. C. JleBunoii, I1. /[. PemeroBa. — M.: BMHOM, JIa0. 3nHanui,




2012. - 469 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:668199&theme=FEFU
http://www.chem.msu.su/rus/teaching/kolman/index.html

4. buooprannyeckas xumus: ydeoHoe mocooue / JI. I'. Knaoppe, T. C.
I'omoBukoBa, C. JI. MeBuna [u ap.]. - HoBocubupck.: U3n-Bo HoBocubupckoro
yHuBepcuteta, 2011. - 480 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:679690&theme=FEFU
5.HetpycoB, A. W. MuxkpoOuonoruss : y4eOHHK [JI1  BBICIIETO

npodeccruoHanbHoro oopazosanus / A. M. Herpycos, U. b. KoroBa. - Mockaa :
Axanemus, 2012. — 379 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:668869&theme=FEFU
JlonoJiHUTEIbHAS JIUTEPaTypa
(meyaTHbIE U JICKTPOHHbIE U31AHUS)

1. [lpyHIMIBI 1 METOABI OMOXMMHU U MOJIEKYJISpHOUM Omonoruu /mox pen. : K.
VYuncona, J[x. Yonkepa ; nep. ¢ auri. T. I1. Moconosoii, E. FO. bo3enek-PemieTHsik.
— M.: BUHOM. JIa6. 3nanuii, 2012. - 848 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:705602 &theme=FEFU

2. Knoppe, Jl. I'. buonornueckas xumus : yueOHuk a1s By30B / 1. I'. Kuoppe, C.
J. Me13una. - M.: Beicias mkomna, 2003, - 479 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:3328 &theme=FEFU

3. [luneBuy, A.B. Mukpobuonorus. buomnorus mpokapuotoB. 3 T. / A.B.
[MuneBnu. — C-I16.: Uznmarensckmit mom Cankt-IletepOyprckoro YHuBepcuteTa,
2007 - 965 c.

http://www.twirpx.com/file/1027511/

4. Tenmep, E.3. [IpakTukyMm no MukpoOuosoruu: YueoHoe rnocooue a1 BY3oB
/ E.3.Tennep, B.K.Illunsaukosa. - M: [poda, 2004 — 175 c.

http://www.twirpx.com/file/403339/

5. [lepuoanueckuenayunbiexxypHanbl: «International Journal of Systematic and
Evolutionary Microbiology», «Microbiology and Molecular Biology Reviewsy,

«Journal of Bacteriology», «Muxpobuosnorus», « bBuoTexHosorus.
6. TrokaBkuHa, H.A. buooprannyeckas xumus : yueOHuk / H. A. TrokaBkuHa,
1O. H. baykos. - M.: Hpoda, 2006. - 544 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:248553 &theme=FEFU
Ilepeuenb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM CeTH
«HTepHeT»

http://e.lanbook.com/
http://www.studentlibrary.ru/

http://znanium.com/

il

http://www.nelbook.ru/




IlepeyeHb HH(POPMALMOHHBIX TEXHOJOTHI U IPOrPAMMHOI0 00ecneYeHust
[Tnatdopma snexktponnoro ooyuenus: Blackboard IBDOY.
https://bb.dvfu.ru/webapps/login/?new_loc=%2Fwebapps%2Fblackboard%2Fco

ntent%?2FlistContentEditable.jsp%3Fcontent 1d%3D 159675 1%26course _1d%3D _
4959 1

VI. METOAMYECKHUE YKA3AHMUS 110 OCBOEHUIO JUCIIUITJIMHBI

PexoMeHganum no mJIIaHUPOBAHUIO M OPTraHU3ALMU BpeMEeHH,

OTBE/JCHHOI'0 HA U3YyYeHHEe JUCHUILIUHBI « MHKPOOHOI0T D)

Bpewmsi, oTBe1€HHOE Ha CaMOCTOATEIBHYIO padOTy, TOJKHO ObITh HCIIOIb30BAHO
00y4aromuMcs INTAHOMEPHO B TEUEHUE CEMECTpA.

[InaHnpoBaHMe — BaKHEWIIAass 4YEpTa 4YEIOBEYECKOW JesaTenbHOCTH. s
OpraHM3aly  y4eOHOM  JesTeNbHOCTH 3((EKTUBHBIM BapHaHTOM  SIBISIETCS
UCITOJIb30BAHUE CPEACTB, HAIIOMUHAIOIIMX O CTOSIIMX IEpe] BaMM 3ajJadax, U UX
MOCNIEI0BATEILHOCTH BbIMIONHEHUS. B pomu Ttakux cpencts moryT Obith [T-
TEXHOJIOTMH  (CMapT(OHBI, IUIAHIIETHI, KOMIBIOTEPHl M  T.I.), HMEIOLIUE
IPUJIOKEHUS/TIPOTPaMMbl IO  OpPraHu3allid  pacnopsiika JAHs/Mecsua/rona H
CUTHAJM3UPYIOLIMX O BaXKHBIX COOBITHUSAX, HAPUMEP, O BBINOJIHEHUM 3aJaHUil 1O
JUCHUILIMHE «DKOJIOTUsI MUKPOOPTaHU3MOB).

PerynspHocTte — mepBoe yclnoBHE MOUCKOB Oojee 3()(PEeKTUBHBIX crocoO0B
paboTsl. PekoMenayeTcst BEIOpaTh ACHB/IHU HEJENU ISl PETYJISIPHON MOJTOTOBKH 10
JUCHUIUIMHE «DKOJIOTHSI MUKPOOPTaHU3MOBY, 3TO MO3BOJIUT MOPAIbHO HACTPOUTHCA
Ha BBINOJIHEHNUE ITOCTABJICHHBIX 3a/1a4, IOJrOTOBUTHCS K HUM U BbIpaOOTaTh MpaBuila
BBITNIOJIHEHMSI U1l HUX, HApUMeEp, CHavaia mpopaboTka MaTepuasa JIEKIHM, YTeHue
IEPBOMCTOYHUKOB, 3aT€M BbIAEIEHUE U (UKCUPOBAHUE OCHOBHBIX HJEH.
Pexomennyemoe cpeHee BpeMs [1Ba yaca Ha OJJHO 3aHSTHE.

Onucanue Mocjie10BaTEJIbHOCTH AeCTBHIA, 00y4aIOIIMXCHA IPH U3YYeHUH
AMCUMILTMHBI

B cootBercTBUMM € LensMM M 3ajadaMM JUCLUIUIMHBI CTYJEHT M3ydaeT Ha
3aHATUAX M JIOMa paslienbl JIEKIMOHHOTO Kypca, TOTOBUTCA K Ja0OpaTOpHBIM
3aHATUAM, NPOXOAUT KOHTPOJIBHBIE TOYKM TEKYLIEH AaTTeCTallMM, BKJIFOYAIOLIUE
pasHble (OpMBbI NPOBEPKHU YCBOECHUs Marepuasa (coOecenoBaHUE, KOJJIOKBUYMBI U
zp.).

OcBoeHHE TUCHUIUIMHBI BKIIOYAET HECKOJIBKO COCTABHBIX 3JIEMEHTOB Y4eOHOM
NEATEIIBHOCTH:

1. BaumarenpHOe uTeHHME palbouell MpPOrpaMMbl Yy4e€OHOW IUCLUIUIMHBI
(moMoraer 1e’I0CTHO YBUIETh CTPYKTYPY M3ydaeMbIX BOIpocoB). B Hell conepxkurcs
IIEPEUYECHb KOHTPOJIBHBIX MCIBITAHUM U1 BCEX pa3leloB M TEM, BKIIOYas 3a4ET;



yKa3aHbl CPOKHM Cla4yMl 3aJaHUN, MPEIyCMOTPEHHBIX Y4YEOHON Mporpammon Kypca
JUCLUIIINHBI « DKOJIOTHSI MUKPOOPTAHU3MOBY.

2. HeoTbemyleMON COCTaBHOM 4YaCThK) OCBOEHHs Kypca SBIJISIETCS IOCELICHUE
JEKUUH U UX KOHCIEKTHpoBaHHE. ['JIyDOKOMY OCBOEHHIO JIEKLMOHHOI'O MaTepuasa
CIOCOOCTBYET MpeaBapHUTeNbHas MOJArOTOBKA, BKJIIOYAIOIIAs YTCHHE MpeIblaylen
JEKIUH, paboTy ¢ yueOHUKaMHU.

3. PerynspHast moaroToBka K J1aOOpaTOPHBIM 3aHITHSAM M aKkTUBHas paboTa Ha
HUX, BKJIIFOYAIOIIAS:

— IIOBTOPEHUE MaTepHUalIa JEKIHH 110 TEME;

— 3HAaKOMCTBO C IUIAHOM 3aHATHS U CIIMCKOM OCHOBHOW M JIONOJIHUTEJIBHOMN
JUTEPATYPBI, C PEKOMEHAALMAMU 110 IMOATOTOBKE K 3aHATHIO;

— U3y4eHUE HAYYHBIX CBEJIEHUH MO JaHHOW TeME B Pa3HbIX yUYEOHBIX MOCOOUSIX;

— YTEHUE NIEPBOUCTOYHUKOB U IIPEIIIATa€MON TOIIOITHUTEIBHOM JIMTEPATYPBI;

— TMOCEIICHUE KOHCYJbTAlMH C LENbI0 BBIACHEHUS BO3HHUKIIMX CIOKHBIX
BOIIPOCOB IIPU NOATOTOBKE K IMTPAKTUYECKUM 3aHATUAM.

4. IlogroroBka K 9K3aMeHy (B TE€UEHHE CEMECTpa), MOBTOPEHHE MaTepHualia
BCEro Kypca JUCLUILIVHBI.

MeToanyeckue peKOMeHAAL UM 110 U3YYeHHIO
TEOPeTHYECKHX OCHOB JUCIHUIIMHBI

N3yuenne TeopeTHyecKor YacTH AMCLUMIUIMH MPU3BAHO HE TOJIBKO YIIIyOUTH U
3aKpEeMUTh 3HAHUS, MOJyYEHHBIE HAa ayJUTOPHBIX 3aHATHUSX, HO U CIOCOOCTBOBATH
pPa3BUTHIO Yy CTYJEHTOB TBOPYECKMX HABBIKOB, MHUIMATHBBI U OPraHU30BaTh CBOE
BpeMSL.

CamocTosiTenbHas paboTa npu U3y4eHUU AUCHUTIINH BKIIOYAET:

- UYTEHHE CTYACHTAaMH pPEKOMEHJIOBAaHHON JHTEpaTyppl M  YCBOCHHE
TEOPETUYECKOTO MaTepuasia AUCIUILTHHBL;

- 3HAKOMCTBO C VIHTE€pHET-UCTOUHUKAMH;

- MOATOTOBKY K pa3iMyHbIM (hopMaM KOHTPOJS (TECThI, KOHTPOJIbHBIE PAOOTHI,
KOJUIOKBUYMBI );

- IOATOTOBKY M HamucaHue pedepaTos;

- BBITIOJIHEHUE KOHTPOJBHBIX padoT;

- TMIOATOTOBKY OTBETOB HAa BOMPOCHI MO PAa3IMYHBIM TeMaM JUCLUIUIMHBI B TOH
HI0CJIeIOBATEIBHOCTH, B KAKOM OHM MPEICTABICHBI.

[lnanupoBaHue BpeMeHH, HEOOXOAUMOTO Ha M3yYEHUE NUCLUILINH, CTyIeHTaM
Jy4Ille BCETO OCYLIECTBIISATh BECh CEMECTp, MPeayCMaTpUBasi MPHU 3TOM PETyJspHOE
[IOBTOPEHHE MaTepuaa.

Martepuan, 3aKOHCIIEKTHUPOBAHHBIM Ha JEKIHUSIX, HEOOXOAMMO PEryJsipHO
npopalaTeiBaTh U JOMOJHITH CBEACHUSMH W3 JAPYTUX HCTOYHUKOB JIUTEPATYPHI,



IIPEICTABICHHBIX HE TOJBKO B MNPOrpPaMMe IUCLUUIUIMHBI, HO U B MEPUOANYECKUX
U3JIaHUSX.

ITpu M3yyeHun TUCLUILIMHBI CHavajga HEOOXOAMMO MO KaXKJI0W TeMe MPOYNUTaTh
PEKOMEHJIOBAaHHYIO JIMTEPATypy M COCTABUTh KPATKUH KOHCIIEKT OCHOBHBIX
MOJIO)KEHNUH, TEPMHHOB, CBEIEHUMN, TPeOYIOIIMX 3allOMHHAHUA M SBISIOLIUXCS
OCHOBOIIOJIAraloIIMMHA B 3TOW TE€ME Il OCBOEHMS MOCIEAYIOUIMX TeM Kypca. Jlns
paclIMpeHrs 3HaHWA MO JUCUUIUIMHE PEKOMEHIYETCs HCIoJib30BaTh WHTEpHET-
peCypchl; NPOBOAUTH MOUCKU B PA3JMYHBIX CHCTEMAX M MCIOJB30BaTh MaTEPHUAIIBI
CalTOB, PEKOMEHI0BAaHHBIX IIPEIIOAABATEIIEM.

ITpy noAroTOoBKE K  KOHTPOJBHOM paboTe HEOOXOIMMO MPOYUTATh
COOTBETCTBYIOILIME CTPAHUIBl OCHOBHOTO ydeOHuKa. JKenaTenbHO TakXKe YTEHHE
JIOTIOJIHUTEIBHON TUTepaTypsl. [lpyu HanmMcaHuM KOHTPOJIBHON PabOTHI OTBET CIEIYET
WJUTFOCTPUPOBATH CXEMaMHU.

[Ipy BHIIOJIHEHWH CAMOCTOSITEIPHOM palbOThl 1O HamucaHwio pedepara
CTYIEHTY HEOOXOIUMO: MPOYUTATh TEOPETUUYECKUI MaTepuan B PEKOMEHIOBAaHHOU
JUTEPATYpPE, IEPUOJUYECKUX M3JaHUAX, Ha VHTepHeT-caTax; TBOPYECKH
nepepaboTaTh M3yYEHHBIM MaTrepual W NpPEJICTaBUTh €ro A oTuera B (opme
pedepara, NPOMJUIIOCTPUPOBAB CXEMaMH, Juarpammamu, ¢GotorpadpusmMu U
PUCYHKaMHU.

TexcThl KOHTPONBHBIX paboOT U pedepaToB AOKHBI OBITh HM3JI0KEHBI BHITHO,
IPOCTBIM U SICHBIM SI3bIKOM.

[Ipu oTBeTe Ha »5K3aMeHE HEOOXOAMMO: MPOAYMaTh MU YETKO U3IOXKUTh
MaTepHuall;, 1aTh OIIPEACIICHUE OCHOBHBIX MTOHATUI; 1aTh KPAaTKOE ONMCAHUE SBJICHU;
npuBecTd npuMepbl. OTBET CleyeT WIUIFOCTPUPOBATH CXEMAMH, PUCYHKaMU H
rpaduKamu.

CamocTosiTesibHasi padoTa ¢ JuTepaTypoit

N3yuass Marepuan mno ydeOHOM KHHTe (YyueOHUKY, ydeOHOMY TMOCOOHIO,
MOHOTpaduu, XpecToOMaTuu U Ap.), CACAYET MEPEeXOJUTh K CICIYIOIIEMY BOIPOCY
TOJIKO TIOCJI€ TIOJHOTO YSCHEHUS MPEbIIyIIero, (GUKCUpys: BHIBOABI, B TOM YHCIE
T€, KOTOpbIE B y4eOHUKE OMYLICHBbl WM Ha JIEKIHUU JaHBl JUII CAMOCTOSTEIHHOTO
BbIBOJIa. Oco00€ BHUMaHUE ClleyeT OOpaTUTh Ha OINpPENEICHUE OCHOBHBIX MOHITHH
Kypca. Hano nogpo6Ho pa3dupaTh mpuMeEpbl, KOTOPbIE MOSICHSIOT ONpEAeNeHUs], U
IIPUBOJUTH aHAJIOTMYHbBIE IPUMEPBI CAMOCTOATENBHO. [10JI€3HO COCTABIIATE ONIOPHBIE
KoHCHeKThl. IIpyu n3yyennn marepuana 1no yueOHON KHUT€ MOJIE3HO JMOO B TETPaAU
Ha CIEUMAIbHO OTBEACHHBIX MOJISAX, JUOO B JIOKYMEHTE, CO3JaHHOM Ha HOYTOYKe,
IUTAHIIETe U Jp. UHHOPMAITMOHHOM YCTPOUCTBE, HOMOJHATh KOHCHEKT JieKuui. Tam
&Ke CJeIyeT OTMeyaTb BOMIPOCHI, KOTOpPbIE €CTh HEOOXOAUMOCTh pa3o0paTh Ha
KOHCYJIBTAllMM C IpernojasareneM. BBIBOIBI, MOIMYYEHHBIE B PE3YJIBTATE U3YyYCHMS
y4eOHOW JMTepaTypbl, PEKOMEHIYETCS B KOHCHEKTE BBIIEIATb, YTOOBI IpH



NEPEYNTHIBAHUN MaTepraja OHU JIydlle 3alIOMUHAJIHICH.
IloaroroBka K J1adopaTopHbIM padoTam

ITpu moarotroBke K JabOpaTOpHBIM paboTaM IPOCMOTPUTE MAaTEpHalIbl JEKLUH,
PEKOMEH/IOBAaHHYIO JIUTEpaTypy, a TaKkKe METOJUYECKUE PEKOMEHJIAUN K
nabopatopHbIM pabotam. B Terpamu nis nmabopaTopHbIX pabOT ONUIINUTE KPaTKYHo
TEOpHIO, Ledb M XOJA JabopaTopHO paldoThl. BhIMOiHHUTE MOoMaliHee 3agaHHe U
OTBETHTE Ha BOIMPOCHI K JIaOOpaTOpHOIi paboTe

IMoaroroBka K caave KOJUIOKBUYMOB

[Ipy mnoaroToBke K caade KOJUIOKBUYMa pPEKOMEHIYETCS TOJIb30BaThCS

MaTepruaJlaMy JIEKIUHA U PEKOMEHJOBAHHOMN JIUTEPATYPOHU.
IToaroroBka K 3K3aMeHy

B mpouecce moAroToBKM K 3K3aMEHY, CIEIyeT JMKBHIMPOBATH HMMEIOLIUECS
npoOeibl B 3HAHUSAX, YIIIyOUTh, CUCTEMATU3UPOBATh U YHOPSAAOYUTH 3HaHUsA. Ocoboe
BHUMAaHUE CJIEAyeT YJIEIUTb OPraHu3alluy IMOATOTOBKM K 3K3aMeHaM. [l sToro
BaXXHBI CJIEYIOIINE MOMEHTHI - COOIOZCHHE PeXUMa JHs: COH HE MEHee 8 4acoB B
CYTKH; 3aHATUSl 3aKaHYMBATh HE IMO3JHEE, YeM 3a 2-3 yaca J0 CHa; MPOTYJIKU Ha
CBEXEM BO3/yXe, HEYyTOMHUTEIbHBIC 3aHATHS CIIOPTOM BO BPEMsI MEPEPHIBOB MEXKIY
3aHATUAMU. Hanuywe TmONHBIX COOCTBEHHBIX KOHCIIEKTOB JICKIUH SIBISETCA
HEOOXOUMBIM YCIIOBUEM YCIIEIIHOW cjauu dK3ameHa. Eciau npomyiieHa kakas- Ju0o
JeK1us, HeOOXOIMMO €€ BOCCTAaHOBHUTb, 00AyMaTh, yCTPAHUTh BO3HUKILNE BOIIPOCHI,
4yTOOBI 3allOMHUHAHUE Marepuajga ObUI0 OcO3HaHHBIM. CilenyeT MOMHMTb, YTO IpPHU
MOJIFOTOBKE K AK3aMEHaM BHayalleé HaJl0 MPOCMOTPETh MaTepual 1Mo BCEM BOIPOCAM
clAaBaeMOM JUCIMIUIMHBI, Jajiee OTMETUTH Ui ce0si Haubosee TPyIHbIE BOIPOCHI U
00s13aTenbHO B HUX pa3oOpathkes. B 3akimoduenHue ene pa3 1eiaecoo0pa3Ho NOBTOPUTH
OCHOBHBI€ MTOJIOKECHUS.

VII. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JUCHUIIVINHBI

Jns mpoBeneHUsT 1a00PaTOPHBIX PpalbOT MCIMONB3YIOTCS Kak TpuOOpHas 0asza
JAB®Y, rak TUBOX JIBO PAH.

MynbsTrmMenuiHas JICKLIMOHHAsA ayIUTOpUs (3xpan IIPOEKIIMOHHBIN
SENSSCREEN ES-431150 150* HacTeHHO-TIOTOJIOUHBIA  MOTOPU3UPOBAHHBIM,
nokpeitue Matte White, 4:3, pasmep paboueit mosepxunoctu 305%229, nmpoextop BenQ
MW 526 E).

Xumuueckre J1abopaTopuu C  BBITSDKHBIMU  IIKagamH, BOJOCHAOKEHHUEM,
cymmibHble mKadbl, pH-MeTpbl, HarpeBaTesbHbIE TPUOOPHI.

AxBaguctuuisitop anekrpudeckuid “PHS AQUA” 10, xonmogwibHUK “Samsung”,
XOJIOOWIBHUK Hu3KoTemneparypubiii 6385 GFL, MoposwibHuk Beko, KoJekTop
¢pakuuit  “BioRad - 21107, uentpudyra MiniSpin “Eppendorf”’, porarmoHHbIi
ucnapurens “Hei-Vap”, Bakyymublii koHneHTparop ScanSpeed MiniVac Alpha, Becsr



Ohaus AX224RU, Becet BL 310, Sartorius, nenrpudyra “Sigma 2-16”, MarHuTHas
memanka “Heidolph MR 30001, wmarautHas wmemanika MMS-3000 BioSan,
crepunuzatop mapoBot BK-75, Ttepmocrar oanexkrtpuueckuit  TC-1/80, CIIY,
crepunuzatop Bo3aymHbl  ITI-80, BcrpsxuBatens Excella 25  Eppendorf,
BerpsixuBatenb SkyLine ELMI, Berpsaxusarens Laboshake 500 Gerhardt, sxunkocTtHoi
xpomatorpad “‘Shimadzu A20”, PH-merp MP220 Mettler Toledo, pH-metrp PB-11
Sartorius, mukpockon SC30 Olympus, mukpockorn bruonam-U Jlomo, aBromMarndeckue
MTUTICTKH.

Jnst  caMocToATeIbHOM PabOThl  HCIIONB3YeTCs YHUTalbHBIE 3ajbl  HayuHoit
oubmmorekn JIBDY ¢ oTkpeITEIM J0ocTynioM K (onay: MonoOnok Lenovo C360G-
134164G500UDK. NuTterpupoBaHHblii ceHCOpHBIN auciuiel Polymedia FlipBox.

Komup-npuntep-1iBeTHoit ckanep B e-mail ¢ 4 notkamu Xerox WorkCentre 5330
(WC5330C). Cxopoctb goctymna B Mareprer 500 Mout/cex. Pabouune mecta myist mrozeit
C OrpaHMYEHHBIMUA BO3MOXKHOCTSIMHU 370POBbSI OCHAIICHBI MUCIUICSMU M TPUHTEPAMHU
Bpaitns; 06opynoBaHbl: MOPTATUBHBEIME YCTPOMCTBAMU JIJISi YTEHUS TUIOCKOIIEYATHBIX
TEKCTOB, CKAHUPYIOIIMMU W YUTAIOIIMMU MAallMHAMU BHJICOYBEJIMYHUTEIEM C
BO3MOKHOCTBIO PETYJISIUM LIBETOBBIX CHEKTPOB; YBEIMUYUBAIOUIMMH SJIEKTPOHHBIMU
JynamH U yIbTPa3ByKOBBIMU MapKUPOBIIMKAMHU.
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MUHHUCTEPCTBO OBPA3SOBAHNS U HAYKU POCCUMCKON ®EJEPALINN
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BBICIIICTO 00Pa30BaHMUS
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
CAMOCTOSATEJBHOUPABOTHI OBYYAIOIINXCS
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Ilnan-rpa¢guk BhINOJHEHUS CAMOCTOATEIbHOM PadoThI N0 IMCUMIINHE

IIpumepHBbIe
Ne JaTta/cpoxu Buja camocTosiTe/IbHOM HOPMBI
DopMa KOHTPOJIA
n/n BbINOJTHEHHU S padoThI BpPEMEHH Ha
BbINOJIHEHHE
B teuenue IToaroroBka k mabopaTopHBIM | 25 "ac Ompoc mepe HadYaaoM 3aHITHS
1 cemecTpa pabotam (VO-1).
Otuer 1o 1abopaTopHOi paboTte
(ITP-6)
2. B teuenue IToaroroBka k muckyccuu Ha | 25 gac KomnextuBnast nuckyccus (YO-4).
ceMecTpa 3aJIaHHYI0 TEMY.
3 B teuenue IToaroroBka k crade 22 gac Komnoxsuym (YO-2).
cemecTpa KOJUTOKBUYMOB.
4. 16-18 Henens IToxroroBka k cmade 36 yac DK3aMeH
JK3aMeHa

PexoMeHganum 1o caMmoCTOATEIbHOM padoTe CTYAEHTOB
CamocTtosiTenbHast paboTa CTYyIEHTOB COCTOMT M3 TOATOTOBKH K

Ja00paTOpHBIM paboTaM (K OMpOCy W/WIM COOECeTOBaHUIO Mepea J1adopaTopHOM
paboTOM M TOATOTOBKM K OKCIEPUMEHTAbHOM 4YacTH), K KOJUIOKBHYMaMm,
HK3aMEHY.

CamocrosiTenpHast paboTa HEOOX0IMMa:

- IpU IPOpabOTKe MaTepHuaa JEeKIHH;

- PY TTOATOTOBKE K JTAOOPATOPHBIM 3aHSTHSIM;

- ISl YOUTyOJICHUS. U KOHKpPETHU3aIuu 0a30BBIX 3HAHUH, MOJYYEHHBIX B XOJ€
ayJIMTOPHBIX 3aHATUI;

- 111 TPUOOPETEHUS 3HAHUM, KENATEIbHbIX JIJI1 YCBOCHHS.

CamocrosiTenbHass paboTa HWIET, B OCHOBHOM, 4Ye€pe3 3HAKOMCTBO C
MEePUOINYECKON JINTEPATypOil, C HOBBIMH aBTOPCKUMH ITyOJUKAIMSMU B JTaHHOU
o0nacTu.

IHoaroroBka K KOJUIOKBHYMaM H IPYNIOBbIM JIUCKYCCUAM

[Ipy moAroToBKe K  KOJUIOKBUYMaM W TPYNNOBBIM  JUCKYCCHSIM
PEKOMEHJYeTCsl  WM3YYUThb  OCHOBHYIO  JINTE€paTypy,  O3HAKOMHUTBCS  C
JOTIOJTHUTENBHOM JIuTepaTypoil. [Ipu 3TOM ydecTh peKOMEH Ay MPEenoaaBaTes.
JlopabaThiBaTh CBOM KOHCIIEKT JICKIMH, J€JIasi B HEM COOTBETCTBYIOLIUE 3aMUCH U3
JUTEPATYphl, PEKOMEHJOBaHHON mpenonaaBareneM. COCTaBUTh IJIaH-KOHCIEKT
OTBETOB Ha BCE BOMPOCHI KOJJIOKBUYMA U/UJIU TPYNIOBON JUCKYCCHUHU.

Kpurepuu onieHuBaHus KOJIOKBUYMA/TPYNIIOBO JUCKYCCHU
Otrmertka "O1ian4no"
1. J1aH ITOHBIN U NPABUIIBLHBINA OTBET HA OCHOBE NU3yYECHHBIX TEOPHUH.
2. Martepuai NoHsT U U3yUeH.




3. Marepuan M3JI0KEH B ONPEACICHHOW JIOTMYECKOM IOCIEI0BATEIBHOCTH,
JUTEPATYPHBIM SA3BIKOM.
4. OTBeET CaMOCTOSTENBHBII.
OtmMmetka ""Xopomo"
1,2, 3,4 — agagoruuno ormetke "OTanaHo".
3. JlomytieHsl 2-3 HecyleCTBeHHbIE OUTMOKH, UCIIPABICHHBIE MO TPEOOBAHUIO
IpernoiaBaresis, Ha0roaanach "mepoxoBaToCcTh" B U3JI0KEHUH MaTepuaa.
OtmeTtka "Y10BI€TBOPUTEIHHO"
1. VY4eOHbIll MaTepuas, B OCHOBHOM, U3JI0KEH MOJHO, HO TIPU 3TOM JTOMYIIEHBI
1-2 cymecTBeHHbIE OIUOKY (HarpuMep, HEYyMEeHHE MPUMEHSTh 3aKOHbBI U TEOPUU K
00BSICHEHUIO HOBBIX (haKTOB).
2. OTBeT HEMOJIHBIM, XOTS U COOTBETCTBYET TpeOyemoil riayOuHe, MOCTPOeH
HECBSI3HO.
Ormetka "HeynoBiaerBopureabHO"
1. He3nanue nnn HemoHuMaHue O00Jblel il Hanbosee CyleCTBEHHOM YacTu
y4eOHOro Marepuania.
2. JlomymieHbl CylIeCTBEHHbIE ONIMOKH, KOTOPbhIE HE HCIPABISIOTCS IOCHEe
YTOYHSIOIIMX BOIIPOCOB, MaTEpHaIl U3JI0KEH HECBSAZHO.
IHoaroroBka k 1a00paTOpHBIM padoTam

CaMmocTosiTenbHasi paboTa CTYAEHTOB IO TOJATOTOBKE K J1a0OpaTOPHBIM
paboTaM BKIItOYaeT B ceOs: MpopabOTKy W aHAIU3 TEOPETUYECKOTO Marepuala,
COCTaBJICHHUE TJIaHA BBIMOJIHEHUS J1a00paTOPHOM pabOThI, OMMCAHNUE MPOACTaHHON
paboThI (TEKCThI, TAOJIUIIBI, CXEMBI U T.I1.).

JIrobast  mabGopatopHast ~ paboTa  JO/DKHA  BKIKOYATh  TIIYOOKYIO
CaMOCTOSITEJIbHYIO MPOpabOTKy TEOPETHYECKOr0 Marepuana, U3y4eHHUE METOAMK
MPOBEICHUS U TUIAHUPOBAHUS HKCIIEPUMEHTA, OCBOCHUE U3MEPUTEIBHBIX CPEJICTB,
00paboTKy M MHTEPIPETAIHNIO IKCIIEPUMEHTATBHBIX JaHHBIX.

Jlis TOATOTOBKM K JIaOOpaTOpHBIM paboTaM HEOOXOAMMO COCTABIATH
KOHCHEKT MPEACTOSIICH 1abopaTOPHO pabOThl, KOTOPYIO MPEACTOUT BHIMOIHUTD,
a TaKkXKe OTBETUTh (YCTHO) Ha BONPOCHl COOECeNOBaHMM Tepell JIaHHON
Ja60paTopHOI PabOTOM.

KoHcnekT npeacTaBisieT co0oil KpaTKyto MUCbMEHHYIO 3alUCh COJEPIKAHMS
JabopaTopHO paboThI, MpPEeHA3HAYCHHYIO U1l MOCIEAYIOIIEr0 BOCCTAHOBIICHUS
uHGOpMaIlMU C Pa3IMYHON CTENeHbI0 MOAHOTHI. Kak u m000#1 Apyroil KOHCHEKT,
KOHCHEKT JIabopaTOpHOW  palOoThl  JTOJDKEH  YAOBIETBOPATH  CIIEAYIOIIHUM
TpeOOBaHUSIM: CHCTEMAaTUYHOCTh, JJOTUYHOCTh, CBA3HOCTh TekcTa. Eciu B menom
3aMUCH HE OTPAKAIOT JIOTUKU MOJHOTO TEKCTA, €CIIM MEXY OTAEIbHBIMU YaCTAMU
3amuceil HET CMBICIIOBOW CBSI3M, TO TAKUE BBIAEPKKU HE MPEJCTABISIOT HUKAKOU
MH(OPMAIMOHHOW HEHHOCTH MPU BBIMIOJHEHUH PabOT, TO €CTh KOHCIIEKTOM Kak

18



TaKOBBIM HE SIBISETCS. B KOHCHEKT BKJIIOYAIOTCA HE TOJIBKO OCHOBHBIC
TIOJIO’KEHUSI, HO U JOBOJIBI, MX 000CHOBBIBAIOIINE, KOHKPETHBIC (PAKTHI U TPUMEPHI,
HO 0€3 MX MOAPOOHOr0 ONMUCAHUS.

[{leHHOCTh KOHCIIEKTa COCTOMUT B TOM, YTO CTY/ACHT BOJICH BECTH 3aIIUCH TaK,
KaKk eMmy ynoOHo. To ecTb HE CyHIECTBYeT CTPOTO perjIaMeHTHPOBAHHON
MOCJIEIOBATEILHOCTH KaK TAaKOBOM, OJTHAKO MPU 3TOM CYIIECTBYIOT ONPEEICHHBIC
CIOCOOBI BEICHUS KOHCTIEKTOB C COOJIO/ICHUEM TTOCIIEI0BATETLHOCTH.

Harnsimaple w ymoOHBIE KOHCIIEKTBI, COCTaBIIIEMBIE CAMOCTOSTEIHLHO
SIBIISIFOTCS HEOTHEMJIEMON YaCcThIO MMOATOTOBKH K JIA0OPATOPHOMY 3aHSITHIO.

Crpykrypa oT4eTa 1o JjaboparopHou padore

OT4eTsI 10 JIabopaTOPHBIM PabOTaM MPEACTABISIOTCS B TUCEMEHHOM BH/IE B
paboueit TeTpaau.

OTuer no paboTte JOMHKEH ObITh 0000IIAIOIIMM JOKYMEHTOM, BKIIOYATh BCIO
uH(OPMAITMIO TI0 BBIMOJHEHUIO 33JIaHU, B TOM 4YHWCJIE, YPaBHEHUS PEaKIIHi,
TaONHIBI, METOAWKY TPOBEICHUS JAOOPATOPHBIX OIBITOB M 3KCIEPUMEHTOB,
CIIUCOK JIUTEPATYPhI, paCUeThI U T.JI.

CTpyKTypHO OT4YeT MO Ja0opaTopHOM paboOTe KOMIUIEKTYEeTCS IO
CIIEIYIOIIIEN CXEME:

o TumynvbHblll 1UCM — 00653amenbHAs KOMIIOHEHTa OT4YeTa, TepBasi CTPaHMIIA
0T4YeTa, IO MPUHATOH I Ta00paTOPHBIX padboT hopme;

e JIcxoOHble OaHHble K B8bINOJIHEHUI0 3a0anuti — 00s3aTelibHas KOMIIOHEHTa
oTueTa, C HOBOW CTPAHUIIBI, COCP)KAT yKa3aHWE BapHaHTa, TEMBI U T.11.;

eOcHoBHasi yacmb — MaTepuajbl BBITIOJHCHUS 3aJaHWi, pa3OuBaeTcs 1o
pyOpuKaM, COOTBETCTBYIOIIUX 3aJIaHUSIM PaOOThI, C HEPAPXHUUCCKOU CTPYKTYPOU:
IYHKTBI — ITOAITYHKTHI U T.JI.

PexoMeH1yeTcss B OCHOBHOM 4acTH OT4YETa 3aroJIoOBKU pyOpuK (MOApyOpHK)
JaBaTh HWCXOAs u3 (OPMYJIHMPOBOK 3alaHui, B ¢opMe OTTIaroJbHbBIX
CYIIECTBUTEIHBIX;

e Bb1600bl — 00s3aTeNbHAS KOMIIOHEHTA OTYETa, CONEPKHUT 000O0IIaronme
BBIBOJIBI IO paboTe (KakwWe 3aja4ydl PelieHBI, OIeHKa Pe3yJbTaTOB, YTO OCBOCHO
IIPY BBIMIOJTHEHUU PAOOTHI);

eCnucox numepamypvl — o00s3aTeNbHAs KOMIIOHEHTAa OT4YeTa, C HOBOU
CTPaHUIIbI, COJIEPKUT CIHMCOK HUCTOYHHKOB, WCIIOJIb30BAHHBIX TPU BBHIMOTHCHUH
paboThI, BKJIIOYAs DJIEKTPOHHBIE WCTOYHHWKK (CIHCOK HYMEpPOBaHHBIM, B
COOTBETCTBUHU C MPaBUJIAMH OMHCaHUs OubIuorpadun).

Kpurtepun ouennBanusi JiaDopaTopHbIX padoT

« 100-85 OGammoB - paboTa BBHINOJHEHA MPABUIBHO, C COOJIOJCHHEM
HEOOXOJMMON TIOCJIEIOBATEILHOCTH, OOOpYyJAOBaHWE M OOBEKTHI IMOJ00paAHbBI
CaMOCTOSITENIbHO. TpeOoBaHMsI TEXHUKH OE30MacCHOCTH TMOJHOCTHIO COOJOICHBI.
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[lens 1 BBIBOIBI ChOPMYIIMPOBAHBI ITOJIHOCTHIO, B OTYETE MPABUIIBHO U aKKypaTHO
BBITOJIHEHBI BCE 3aMMCH, TAOJIUIIbI, PUCYHKH.

« 84-76 GannoB - paboTa BBINOJIHEHA B MTPABUIBLHOMN MOCIEI0BATEILHOCTH, HO
nonymeHsl -2 HecyliecTBeHHble OmMOKM B pabore. TpeOoBaHHS TEXHHKH
oe3omacHoctn coOmonaeHbl. Llens ¥ BbIBOABI CHOPMYITHPOBAHBI, OMYLICHBI
HEeOOJIbIINEe HETOYHOCTH B ONMCAHUH PE3YJIHTATOB PAOOTHI.

¢ 75-61 Gamn - B Xoje TpOBEICHUS PaOOTHl JOMYIIEHBI OIMMOKUA, WMEIOTCS
3aTPYyJHCHUS] TPU HMHTEPIPETAUN TOJYYCHHBIX PE3yJIbTaTOB, CIIOKHOCTU IIPH
NPYMEHEHUU TIOJTYYECHHBIX 3HAHUH B IPAKTUYECKOMN IEATEIbHOCTH.

«60-50 ©OamioB — HE CIOCOOEH CaMOCTOSITEIbHO BBINMOJHUTH pPadoTy,
pe3yabTaThl paboThl HE MO3BOJIAIOT CAENATh MPABWIBHBIA BBIBOJ, YMEHUS JENIATh
BBIBOJIbI, JIOTHYECKU ¥ TPAMOTHO OIUCHIBATH HAOIIOICHHSI OTCYTCTBYIOT.
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IIpunoxenue 2

§

MUHWCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCHUMCKOM ®EJIEPALIU
denepanbpHOE rOCYAapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICILIETO 00pa30BaHMs

«/laibHEeBOCTOYHBIN (peepaibHbI YHUBEPCUTET»
(ABDY)

HIKOJIA ECTECTBEHHbBIX HAYK

®OH/I OONEHOYHbLIX CPEJACTB

MO0 AUCHHUIUINHE «IKOJOTUsI MUKPOOPTraHU3MOB)
CnenuanbHocthb 04.05.01 @dyHgaMeHTAJIbHASA U MPUKJIATHAS XUMUSA
cnenuanu3anusg « MenuuacKas XUMUS)
dopma NOATOTOBKYU OYHAS

BaaguBocTok
2018
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HacnopT OLCHOYHBIX CPEACTB I10 JUCIHUIIJIHHE «IKO0JI0TUsA

MHUKPOOPTraHU3MOB)
Kox u ¢popmysmposka
Jdranbl GOPMUPOBAHUS KOMIIETEHIIUU
KOMIIETEeHIIH U
Brnanenue cucremoi 3Haer OCHOBBI €CTECTBEHHOHAYYHBIX JUCIMIUINH (B TOM YHCIIe
($hyHIaMeHTaTbHBIX XUMUHU B OHOJIOTHH).
XMMHYECKHUX HOHITUH U
VMeer [TpuMeHsTh MONTy4eHHBIC 3HAHUS Ul BRIPAOOTKH HAYYHOTO
METOJI0IOTHYECKUX MHPOBO33pEHHS
aCIIEKTOB XUMUH,
dopmamu 1 MeToxaMHu —— Cucremoii hyHIaMEHTATBHBIX XUMHUUYECKUX TOHITHH U
HayuHoro nosuanus (ITK- A METOJIOJIOTUYECKHUX ACTICKTOB XUMHUH, (JOpMaMu 1
3) METOJJaMU HAyYHOTO TIO3HAHHS.
3HaeT 1)
CHOBHBIC pa3/Ieiibl XUMHHU U OUOJIOTHH.
CrocoOHOCTh IPUMEHSTh pasit
OCHOBHBIC Vaeer [IpUMEHSTh ~ TEOpETMYECKHE — 3HAHMA Ul aHAIN3a
CCTCCTBCHHOHAYHHBIC PE3yJIBTaTOB AKCIIEPUMEHTOB.
3aKOHBI ITPH 00CYKICHUH
MOy HEHHBIX Brazcer TeopeTnuecKMMU 3HAHUSAMH ¥ IPAKTHYSCKUMH HaBBIKAMH
pesyibratos (ITK-4) JUISL aHAJTM3a TIOJTyYeHHBIX Pe3yIbTaToB U (hopMyInpOBKH
BBIBOJIOB M TIPEJIIOKCHHUH.

No | KonTponupyemsbie | Kojbl u 3Tams Or1eHOYHBIC CPEACTBA - HAUMCHOBAHHNE
/1|  pas3genbl/TeMbl (opMupoBaHUs N
. TEKYIUH KOHTPOJIb MPOMEKYTOYHAS
JUCLUTUTNHBI KOMIETEHIINH
aTTecTauus

1. |Pazmen 1. IIK-3 |3maer Cobecenopanue (YO-1). Bompocsr k
JKonorms Kax TK-4 YwMmeer I'pymmoBas auckyccus (YO-4). K3AMCHY
Ouosoruueckas Ne 1-30.

[IpoBepka oTyeTa Mo 1a00pPaTOPHBIM
Hayka padotam (ITP-6)
Bmageer |Kommokeuym (YO-2)

2. |Pazpmen 2. [IK-3 |3Hnaet Omnpoc nepen HayaIoM J1aOOPaTOPHBIX Bompocsr k
I'eoxummueckas [1IK-4 pabot (YO-1). 3K3aMEHY
JICATCIIEHOCT YwMmeer I'pymmosas guckyccus (YO-4). Ne 31-60.
MHUKPOOPTraHU3MOB n

pOBepKa oT4eTa 1o J1abopaTopHBIM
paboram (I1P-6)
Bmaneer |Kommokeuym (YO-2)

HIkana oueHUBaHUS YPOBHS CPOPMUPOBAHHOCTH KOMIIETECHIIMH 110
AUCUMILTHHE « KOOI MUKPOOPTraHU3MOB»

Kon H | JTansl (¢opMupoBaHus | KpUTEPHHU MOKa3aTeIu
(opMyJIMpPOBKA | KOMIIETEHIUH
KOMIIETEHIIMH
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Bnanenue 3HaHNE OCHOBHBIX 3HaeT GopMyIHPOBKH U
CHUCTEMOM OCHOBBI onpeaeneHui u CUCTEMY
(hyHIaMeHTaTbH CCTECTBEHHOHA- TEPMHHOB (hyHIaMEHTATEHBIX §
BIX XHMHYCCKHX VUHBIX €CTECTBEHHBIX HAaYK XUMHUYECKUX MMOHATHH U
MOHATUH U SHacT JHCITHTITHH (B 3HaHue vOCHOBHI)IX METOI0JIOTHYECKUX
METOJIOJIOTHIEC ToM umce Xumuy | TOHATHI 1 aCIeKTOB XUMHH, (OPM |
KHX acIeKTOB i GHOTOTHE). (hOpMyYITHPOBOK 3aKOHOB | METOAOB HayYHOT'O
XUMHH, €CTECTBEHHBIX HAYK MO3HAHUS
dhopmamu u
METOIAMHU Ymenus ucnons3oBate | CocoOeH NpUMEHSTh
HAYYHOTO 3HaHUA B 001aCTH 3HaHUS O
no3uanus (K- IIpumensITH €CTECTBCHHBIX HayK Uil | QyHIaMEHTAIbHBIX
3); MOJTyYeHHBIE (dhopmupoBaHus XUMHYECKUX TOHATHSIX U
3HAHUSA IS OTHOIIICHUS K METO/I0JIOTHUECKUX
ymeet BBIPAa0OTKH OKpY’KaroIeMy MUpY. acmeKTax XMMHH, JIJIs
HAYYHOT'O (dhopMUpOBaHUs
MHPOBO33pPEHMUSL. MHPOBO33pPEHHUSI, B OCHOBE
KOTOPOTO JIekKAaT 3aKOHbI
€CTECTBEHHBIX HayK.
Branenue 3Hannem CroOomHO onepupyet
3aKOHOB €CTECTBCHHBIX | CHOBHBIMU 3aKOHAMH
HAyK ¥ TOHUMaHUEM UX | €CTECTBEHHBIX HayK,
3HaHUEM pOIH B BEIPaOOTKE CHUCTEMOH
€CTEeCTBEHHBIX HAY4YHOTO (hyHIaMEHTATEHBIX
HayK H MHUPOBO33pCHUSL. XUMHUYECCKUX HOHHTI/Iﬁ u
MMOHUMAaHUEM UX METOJOJIOTHIECKHUX
BJIaJeeT
posu B ACTICKTOB XUMHUH,
BEIpabOTKE (hopmamMu 1 MeTOIaMU
HAYYHOTO HAy4YHOTO TIO3HAHHUA,
MHUPOBO33PEHHUA. MMOHUMAaHWEM HX BaXHOMH
poiu B OpMUPOBAHUH
HAy4YHOTO
MHUPOBO33PEHHSL.
CniocoOHOCTB 3HaHNE OCHOBHBIX 3HaeT BO3MOXHOCTH
MPUMEHSATH OTIpeICTICHUN U NPUMEHEHUS] OCHOBHBIX
OCHOBHBIC TEPMHHOB XUMHUH U €CTeCTBEHHOHAYYHBIX
€CTECTBCHHOHAY OcHoBEe Oumostorum 3aKOHOB TIPH 00CYKICHUH
YHBIE 3aKOHBI 3Hact PasACIB XUMUM M | 340 111e OCHOBHBIX pe3yabTaTOB
npu Gronoruy. MIOHATUM U HCCIIeIOBaHM.
o0CyXIeHIH (hopMyYITHPOBOK 3aKOHOB
MOJTyYEHHBIX XUMUH U OMOJIOTHU.
pe3yJIbTaToB YMeHue NpUMeHSTh Cnoco0eH HCToIb30BaTh
(TIK-4) IIpumensITH 3HAHUS OCHOBHBIX TEOpETHYECKHEe 3HAHUS B
TEOPETUIECKUE 3aKOHOB Pa3TUYHBIX Pa3TUYHBIX pa3ienax
3HAHUSA JJIS pa3aenoB XUMUU U XUMUH U OMOJIOTHH IS
ymeet aHanm3a OHMOJIOTHH IS aHaJIN3a MOJTyYeHHBIX
pe3yabTaToOB WHTEPIpETaluu pe3yIBTaTOB.
9KCIEPUMEHTOB. | pe3yJIbTaToB
JKCIIEPHIMEHTA.
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Brnanenue Cnoco6eH npUMEeHATb

TeopeTHIeCKUMU | 1oqneryeckimu 3HaHMsA B 00JIACTH XMUMUH

SHaHWAMH 1 3HAHUSMU B PA3IUYHBIX | U OMOJIOTHH JIJIS aHAIH3a

TPaKkTHUCCKUMH | pasneniax XUMHH U MOJTY4YECHHBIX PE3YJIbTaTOB

HaBbIKaMH JUL Ouosoru, H (hOPMYTHPOBKH
Blajeer | ShoHsa HEOOXOAMMBIMHU IS 000CHOBaHHBIX BBIBOJIOB

MOJIY4ECHHBIX aHaJIM3a pe3yJIbTaToB U TIPEAJIOKECHUM.

pE3yIbTATOB U IKCIIEPUMEHTA U

(opmynnpoBKH JalbHEHIIero

BBIBOMOBH TUTAHUPOBAHUS

MPEITOKCHUH. UCCIIEOBAHNUM.

MeToauuecKkue peKOMeHIalUN, ONIpelessiioe MPoueaypbl OlleHNBAHUS
pe3yJ1bTATOB OCBOEHHS JUCHHUILIUHBI

IIpomexyTouHasi arrecTauMsi CTYAEHTOB [0 JHUCIUIUIMHE «DKOJIOTHUS
MHUKPOOPIaHU3MOBY» IPOBOJMUTCS B COOTBETCTBUM C JIOKAJbHBIMA HOPMATHUBHBIMU
aktamu JIBOY wu sBiusercs oOs3atenpHol. [lo auciumiamHe NpeaycMOTpeH
9K3aMeH B 5 ceMmecTpe. DK3aMeH MPOBOJUTCS KaK YCTHBIN onpoc B opMe OTBETOB
Ha BOIIPOCHI 9K3aMEHAIIMOHHBIX OUJIETOB.

Bonpocs! k 3k3aMeny
DKomorus - OMOIOTMIecKast HayKa.
PHK-coneprkamnmie 6akrepriodary.
Mytyammsm.
[uxo a3oTa B 6uochepe.
Bocemb THTIOB Tpohun y mpoKapror.
OT1nuumst Ipo- ¥ dyKapuroT.
Otmmuns GakTepuil ¥ apxen.

e S I O o e

3nauenue padot C.H. Bunorpasckoro.

9. Iuxn docdopa.

10. CumOuo3.

11. Pabortsl P. Koxa.

12. Baxueiiliass pojib MPOKapUOT B CO3MAHUM U TOJUIEP)KaHUM TOMEOCTa3a
onochepsi.

13. IIpoKaprOTBI U 3BOIFOLMOHHBIN ITPOLIECC.

14. «30moTO¥ BEK» MUKPOOHOJIOTHH.

15. Tlomiaznast TaKCOHOMUSL.

16. Onpenenurens bepru-1994.

17. KynsTriBUpOBaHHE OaKTEpPHIL.

18. KoHcopimu 1 CyKIIECCHH.

19. Iukn cepsbl.
20. Merabomrdeckwnii myTh IMOaeHa-Meiteproda-IlapHaca.
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21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
. Mcropus cucremaTrky.
45.
46.
47.
48.
49.
50.
SI.
52.
53.
54.
55.
56.
57.
38.
59.

Pa3mHoxeHue BUpyCOB.

. 'eHeTrueckast pekOMOMHAIMS: KOHBIOTALUS U TUTA3MUIBL.
Pa6oter M. beitepunka.

[{rnanobakTepuu U CTPOMATONUTHL.

DKOJIOrvsi MUKPOOPraHU3MOB.

3nauenue pador . ne Jles u K Bese.

Teopuy MPOUCXOMKIEHUS )KU3HH Ha 3eMIIE.

«The Prokaryotesy» (1992): monbITka (pritoreHeTHYECKO CUCTEMATHKH.
OCHOBHBIE TUITBI MUTATENIBHBIX CPEI.

Okocucrema 1o TrHcmm u 6uoreorieHo3 1o CyKayépy.
Bomopocmm.

JIuszorenus.

Oxkpacka 1o ['pamy.

OCHOBHBIE ITAPaMETPBI KPUBOM pOCTa.

["paHuIIbI PUMEHUMOCTH PA3IIMYHBIX METOJIOB CHCTEMATHKH.
AyT- ¥ CHHPKOJIOTH4.

3HaueHUe KOJUIEKLA KyJIbTYp MUKPOOPTaHU3MOB.

Hcropust OTKpBITUS U U3y4eHHsI HYKJIEMHOBBIX KHUCIIOT.
[Noctynnenrie BemecTB B MPOKAPUOTHYO KIIETKY.

OcHoBHBIE TIONOKEHUS «MEXTyHAPOTHOTO KOJIEKCA HOMEHKIIATYPbl OaKTEpHIA.
Hyxneornaseiii cocras JIHK.

AKCEHNYECKHUE KYJIBTYPBL

["puOBbLI.

[onsitue 06 s3kocucTeMe.

Kraccuueckast 1 reHOTHITUYECKasi CUCTEMATHKA.
broxumnyeckoe eMHCTBO KU3HU.

PermukToBbIe cooOITIeCTBA OaKTEpHil U apXei.
Bupycer.

3ajauu ¥ 3HAUEHUE CUCTEMATHKH.

Pectpukims u momudukarys.

HexkseTouHslit MUp: BUPYChI, BUPOUIbL, TIPHOHBI.
3navenue pador JI. ITactepa.

Cucremaruka 6akTepuil 1 apXxeil: TEPMHUHBI U TIOHSATHUSL.
HcTopust MUKpOOHOIIOTHM.

OKOJIOrMyecKasi HUia.

OTKpbITHE BUPYCOB.

[penmer 1 3aaa4n MUKPOOHOJIOTUH
MHorouapcTBeHHas CUCTEMA KMBOTO MUPa
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60. Myraimu
O0pa3upbl 3K3aMeHAIIMOHHBIX OWJIETOB

MMHUCTEPCTBO OBPA30BAHUS U HAYKH POCCUMCKOM
OE/IEPAIINN
denepanibHOE rOCyJapCTBEHHOE ABTOHOMHOE 00pa30BaTe/ibHOE YUPeKIeHue
BbICILIETr0 00pa3oBaHus
«/laIbHEeBOCTOUYHBIN (eaepabHbIN YHUBEPCUTED)
ko2 ecTeCTBEHHbIX HAYK
OOII 04.05.01-dynnaMmeHTanbHas ¥ NPUKIATHAS XUMUS
crienranu3anus «MeauIuHcKas XuMHUs»
Jucunmirza « 9KOJIOTHSI MUKPOOPTaHU3MOBY
dopma oOydeHus OuHas
Cemectp 5 y4e0HOTO To/1a
Peanuzyromas kadenpa: buoopraHnaeckoit XuMun U OMOTEXHOJIOTHU
JK3aMeHAIIHOHHBIN OnJieT Ne 1

1. PacmpoctpaHeHHOCTh MUKPOOOB B IPUPO/IE.

2. Twuribl B3aMMOOTHOILIEHUI MUKPOOPIaHMU3MOB B OUOLIEHO3aX.

3. Poub Gakrepuii B 0OMeHe yriepoaa.

3aB. xadenpoii B.A. Ctonuk

M.IL

MMHUCTEPCTBO OBPA30BAHUS U HAYKHW POCCUMCKOM
OEJEPALINN
denepanbHOE rOCyJapCTBEHHOE ABTOHOMHOE 00pa30BaTe/ibHOE YUPeKACHUEe
BbICILIET0 00pa3oBaHus
«/laIbHEeBOCTOYHBIN (eaepabHbIil YHUBEPCUTED)
IIko/1a ecTeCTBEHHBIX HAYK
OOII 04.05.01 —dynagaMeHTaIbHas U MPUKIaTHAS XUMUS
crienranu3anus «MeaunuHcKass XUMUsD)
Jucunnirza « 9KOJIOTHSI MUKPOOPTaHU3MOBY
®dopma o0ydeHus: OuHas
Cemectp 5 y4eOHOTrO0 To/1a
Peanuzyromas kadenpa: buoopraHnaeckoi XuMun U OMOTEXHOJIOTHU
JK3aMeHAIMOHHBIN Omyet Ne 2
1. Muxkpodropa Bozbl. MUKpOOHBIH ITAHKTOH. THITBI BOITHOM CpebL.
2. Muxpoopranu3mbl ¥ NpQUIAKTHKA 3a00JI€BaHUHN JIFOJIEH, YKUBOTHBIX U
pacTEHHUH.
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3. T'eoxumuueckast A€STEIBHOCTh MUKPOOPIraHU3MOB.

3aB. kadeapoii B.A. Ctonuk

M.IL

Kpurepuu BbicTaB/IeHNsI OLIEHKHU CTY/IEHTY HA JK3aMeHe M0 IUCHUIIINHE
«IKOJIOTHSI MUKPOOPTaHU3MOB:
Ounenka «OTaIM4YHO»

1. Jlan moaHBIN U MPABUJIbHBIN OTBET HA OCHOBE M3YYEHHBIX TEOPHUM.

2. Marepuai NOHST U U3YYEH.

3. Marepuan M3JI0)KEH B ONPENEICHHOW JIOTUYECKOW MOCIEA0BATEIbHOCTH,
JUTEPATYPHBIM SI3BIKOM.

4. OTBET CaMOCTOSITEIbHBII.

Ouenka «Xopouio»

1,2, 3,4 — aganorudHo otMeTKe «OTIUIHOY.

5. Jomyuiensl 2-3 HecylIeCTBEHHbIE OIIMOKH, WCIpPaBICHHbIE IO
TpeOOBAHMIO TpErNoaaBaTeNsi, HaOMIOAANacCh «IIEPOXOBATOCTHY» B H3JI0KEHUU
Marepuaa.

Ouenka «Y10BJIETBOPUTEIBHO»

1. YueOHbIII MaTepuana, B OCHOBHOM, HW3JIOKEH IIOJIHO, HO TIPH 3TOM
JOMYIIEHBI 1-2 CyIecTBEHHbIE OMUOKH (HArIpuMep, HEYMEHHUE TPUMEHSATH 3aKOHBI
U TEOPUH K OOBSICHEHUIO HOBBIX (PaKTOB).

2. OTBEeT HEMOJHBIN, XOTSd U COOTBETCTBYET TpeOyemMoul riiyOuHe, MOCTPOEH
HECBSI3HO.

Ouenka «HeynoBieTBOpHUTEIbHO»

1. Hesnanue wunum HemoHuMaHue Oobled WM Haubojee CyIeCTBEHHOU
JacTh yueOHOro MaTepHana.

2. JlonyiieHbl CyIIeCTBEHHBIE ONMIMOKH, KOTOPHIE HE HWCHPABISIIOTCS IOCIE
YTOYHSIOIIAX BOMPOCOB, MaTEpUa U3JIOKEH HECBSA3HO.

Texkymasi arrectaumsi CTYJAEHTOB [0 JUCHUIUIMHE  «IDKOJIOTHUA
MHUKPOOPTAHU3MOBY» MPOBOJAUTCA B COOTBETCTBUU C JOKAIBHBIMA HOPMATUBHBIMU
aktamu JIBOY u sBusgercs oOs3aTenbHOM. Tekyias aTrrecTaiusi MpOBOIUTCS B
dbopMe KOHTPOIBHBIX MEPONpHUATU (cobecemoBaHre Tepes HAa4aloM 3aHATHA —
YO-1, komnokBuymsl — YO-2, rpynmnossle auckyccun — YO-4, oTder mno
naboparopuoii pabore — IIP-6) mo oneHuBaHHMIO (PAKTHUYECKHX pPE3YIHTATOB
o0ydeHus cTyieHToB. OObEKTaMU OTICHUBAHUS SBIISIFOTCS:

-yuyeOHass JUCHUIUIMHA (TIOATOTOBJAEHHOCTh K 3aHSTHUSM, aKTUBHOCTh Ha
3aHSATHUSIX, TTOCEITAEMOCTh),
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-CTENEHb YCBOCHHUS TEOPETUUECKUX 3HAHUM,
- YPOBEHb OBJIQJICHUS TPAKTUYECKUMH YMEHUSIMU U HABBIKAMH,
-pe3yabTaThl CAMOCTOSTENbHONU PAOOTHI.

Bomnpocel codeceqoBaHuii Npu NpoBepKe OTOBHOCTH K J1a00pPaTOPHBIM
padoTram

1. T'me HEOOXOAMMO TPOU3BOJAUTH BCE OMBITHI C SIIOBUTHIMU, HEMPUATHO
NaxXHYIIMMH BEIECTBAMH, YIapUBaHUE KUCIOT U PaCTBOPOB?

2. I'le HEOOXOAMMO NPOU3BOAUTH OMNBITHI C JIETKO BOCILIAMEHSIOLIMMUCS
BelllecTBaMu’?

3. Kakue mnpaBuna HeoOXoauMmMo coOmroAaTh Mpu padboTe ¢ HaTpUEM MU
JIPYTMMH LIEJIOYHBIMU MeTajiaMu?

4. Ilpu HarpeBaHMHM PACTBOPOB B MPOOUPKE KaK CIEIYET €€ AepKaTh?

5. He HaKJIOHATH JHILO HAJ HAarpeBaeMOMl >KUIKOCTHIO WA BBLAEISEMBIMU
BEI[ECTBAMH BO M30€KaHUE OPBI3T HA JIHIIO.

6. Kak onpenenuts 3amax naxy4mx BEUIECTB, B TOM YHCJIE U BbLACISAIOMINXCS
razoB?

7. Kakue mnpaBuia HeoOXoAMMO CcOOMOaTh MHpU padboTe C TBEPABIMU
mienoyaMu  (M3MeNbYeHHEe  KPYMHBIX ~ KYCOUYKOB, HAMOJIHEHHE  IIEJ0YbIO
OCYIIMTETbHBIX KOJIOHOK, IPUTOTOBJIEHUE CMECE I CIUIaBJICHUS U T.1.)?

8. Kakume mpaBunma HeoOXxoaumo  coOmogaTh 1Opu  pa3OaBICHUH
KOHLIEHTPUPOBAHHBIX KUCIIOT, OCOOEHHO CEpHOM?

9. Kakue mnpaBuna HeoOXoaumo coOmofaTb npu paboTe C  JIETKO
BOCIUIAMEHSFOLLIUMUCS )KUJIKOCTAMU?

10. Kakue mnpaBuna HeoOXoIuMo coOytoaTe IpU paboTe € OcCTaTKamMu
COEIMHEHUI PTYTH, IPYTrUX TOKCUYHBIX BEUIECTB, & TAKXKE COCIUHEHUHN PEIKUX U
LIEHHBIX METAJLJIOB?

11. Kakue mpaBuna HEOOXOAMMO cOONIONATh MpH PabOTe€ CO CTEKISHHOM
nocyaou?

12. Kakue mnpaBuia HeoOXoauMo coOrofaTh Hpu paboTe Ha POTOPHOM
ucnapurene?

13. Kakue npaBuia He0OX0UMO COOJIIOAATh NpU pabOTE € IEKTPUUECKUMU
npudopamu?

14. Yto HEeoOXoamMMO AenaTh MpU TMOMAJaHWKd HAa KOXY (PyK, JHIa U T.1.)
KOHLIEHTPUPOBAHHBIX KUCIIOT (CEPHOM, a30THOM, YKCYCHOH U T.1.)?

15. Yto HEoOXoAMMO [enaTh MpPU 0XKOre KOXXKH PACTBOPAMHM INEJIOYEH WM
KHUCJIOT?

16. Yto HEOOXOAMMO A€naTh MPH MONaJaHuu OpbI3T KUCIOThl WIN ILIEJI0OUYH B
riasza’?
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17. Yro HEoOXOMMMO MAeNaTh MPU OXKOTe TOPSIYUMH TMpeaMeTaMu (CTEKJIO,
METaJIJIbI U T.11.)?

18. Yro HeoOXoauMoO JienaTh MpPU  OTPABIEHUU  XJIOPOM, OpPOMOM,
CEPOBOJOPOAOM, OKUCHIO yriiepoaa?

Bonpockl kK KOJNJIOKBHYyMaM
ILnan koutokBuyma Nel

1. OKOJOTUsl MHKPOOpPraHu3MoB. PacmnpocTpaHeHHOCTh MHKPOOOB B
IIPUPOJIE.

2. B3aumooTHomenus: 6akrepuil. TUMbI B3aMMOOTHOIIEHUH MUKPOOOB B
Ono1eHO3aX.

3. Muxksnodiiopa noUBbI.

4. Muxknodgiiopa BoAbl.

3. Muknodiaopa Bo3ayxa.

6. Ponp MuKpoOpraHusmMoB B KpyroBopore BemecTs. Kpyrosopor

yriepoaa. Kpyrosopor a3zora.

IInan ko/1okBHYyMa Ne2

1. [IprMepbl IpaKTUYECKUX 3a/1a4 SKOJIOTUU MUKPOOPTaHU3MOB.

2. 3amura MUKpOOHBIX MOMYJISAIUNA ¥ OMOLEHO30B, IPUHUMAIOLIUX
y4acTHe B MOJAEP>KaHUU IKOJOTHYECKOT0 Oananca, OT HeOJaronpusTHOTO
BO3/EUCTBUS XO3IUCTBEHHOM JAEATEIbHOCTH YEJIOBEKA.

3. [IpenynpexaeHrue MUKpPOOHOH Jerpa aiiu >KUBON U HEKUBOU
IPUPOABIL.

4. MukpoOHBIi CHHTE3 HEOOXOJUMBIX O0IIECTBY MAaTEPUAJIOB U
BEILECTB.

5. 3amura 6uocdepsl 3eMiIM OT UICKYCCTBEHHBIX MYTaHTOB U 3aHOCA
YKU3HU U3 KOCMOCA.

6. KomneknonnpoBaHue KyJabTyp B UEISAX COXPAHEHUS! TEHETUYECKOTO
dbonpa.

IlepedyeHns TeM A1l IPYNIIOBO TUCKYCCUH

1. Tunsl B3aUMOOTHOLICHHH MHKpOOOB B OuoineHosax (cumOuos,
MyTYyajau3M, KOMMEHCAIIU3M).

2. [Tapasutu3am. AHTaroHucTHueckuii cumouos. DakyabTaTUBHBIC
napa3utbl. O0nuratHble napa3utbl. Metabnos. CarennusmM, AHTaroHU3M.

3. Antuounoruku. @uronuuasl, JInzonum. MaTepdepon. bakTepronuHsl.

4. Canpo6HocTts. [TonucanpoOHbie, Me30canpoOHbIE U OJIUTOCATPOOHBIE
30HBI.

5. Muxknoduopa moussl. OxosiokopHEBas (pu3ocdepHas) 30Ha paCTCHUI.

KJ'IaCCI/I(I)I/IKaL[I/Iﬂ IMOYBCHHBIX ITaTOTCHHBIX MUKPOOPTAHU3MOB.

29



6. Muxknoduopa (MHUKpOOpraHU3MbI) BOABI. MUKpPOOHBIM IJIAHKTOH.
Tunsl BogHOM cpeapl. CaMOOUHIIIEHUE BOJOEMOB.

7. Mopckue rpulbl 1 ©X METaOOIUTHI.

8. Mukmnodiaopa (MUKpoopranu3mMel) Bo3ayxa. [loctositHHas Mukpodiopa
BO31yXxa. Bpemennas mukpodiopa atMocpepHOTro Bo3ayxa. A3p030Iib.

9. Ponbs MukpoopranuzMoB B KpyroBOpOTE BEILIECTB.

Kpurepuii ouenku

I. YcTHbIN 0TBET

100-85 OayuioB - ecnu OTBET MOKAa3bIBa€T MPOYHBIE 3HAHUA OCHOBHBIX
IPOLIECCOB M3y4yaeMOU MpeAMETHOM 00JacTH, OTJIMYAETCS TIIyOMHOW U MOJHOTOU
PacKpBITUSL TEMBI; BJIQJICHUE TEPMUHOJIOTMYECKUM amlapaToM; YMEHHUE OOBICHSATh
CYILIIHOCTb, SIBJIEHUH, IPOLIECCOB, COOBITH, 1€TaTh BBIBOJIBI U 00OOIIEHUS, 1aBaTh
apryMEHTHUPOBAHHbBIE OTBETHI, NPUBOAMTH MPHUMEPHI; CBOOOJHOE BJA/JECHUE
MOHOJIOTHYECKON peubl0, JOTHYHOCTh W TOCJIEI0BAaTEIIbHOCTh OTBETA; yYMEHHE
IPUBOJUTH PUMEPHI COBPEMEHHBIX MPOOIEM H3ydaeMoi 00JIacTH.

85-76 - 6a/I0B - OTBET, OOHAPYKUBAIONINN TPOYHBIC 3HAHUS OCHOBHBIX
MPOIIECCOB M3ydaeMOW MPEAMETHOW 00JaCTH, OTANYACTCS TIIyOMHOW W MOJTHOTOU
PacKpBITUSL TEMBI; BJIQJICHUE TEPMUHOJIOTMYECKUM amlapaToM; YMEHHUE OOBICHSITh
CYILIIHOCTb, SIBJIEHUH, NIPOLIECCOB, COOBITH, 1€JaTh BBIBOJIBI U 000OIIEHUS, 1aBaTh
apryMEHTHUPOBAHHbBIE OTBETHI, NPUBOAMTH HPHUMEPHI; CBOOOJHOE BiA/JECHUE
MOHOJIOTHYECKON peubl0, JIOTMYHOCTh M MOCIEAO0BATEIHHOCTh OTBeTa. OmHAKO
JIOTTYCKAEeTCs OJIHA - IBE€ HETOYHOCTH B OTBETE.

75-61 - Ganu - oLEHUBAETCAd OTBET, CBUIETEIBCTBYIOIIMII B OCHOBHOM O
3HaHWW TIPOLIECCOB  M3y4aeMOW MPEAMETHOM  O0JIaCTH, OTIUYAIOIIUNCS
HEJOCTAaTOYHOW TIIyOMHOM W IOJHOTOW PAacKpbITUS TEMbl; 3HAHUEM OCHOBHBIX
BOIIPOCOB TeopuM; ciaabo c(HOpMHpPOBAaHHBIMU HABBIKAMHU AaHAIW3a SIBJICHUM,
IPOLIECCOB, HEJOCTATOYHBIM YMEHHEM JaBaTh apryMEHTHPOBAHHBIE OTBETHl U
IPUBOJUTH MPUMEPHI; HEJOCTATOYHO CBOOOJHBIM BJIAJICHHEM MOHOJOTHYECKON
peublo, JIOTMYHOCTBIO U TMOCJIEI0BaTeIbHOCThIO OTBeTa. JlomycKaeTcss HECKOIBbKO
OIIMOOK B COACPXKAHUK OTBETA; HEYMEHHUE MPUBECTH MPUMEP PA3BUTHUS CUTYAIIHUH,
MIPOBECTH CBS3b C APYTMMHU aCIIEKTaMHU U3y4aeMoi 00J1acTH.

60-50 6an10B - O0TBET, OOHAPYKUBAIOUINN HE3HAHHUE MPOIECCOB M3ydaeMOM
OpeIMeTHOW 00JacTH, OTIMYAIOIIMHCS HENIyOOKHMM  pacKpbITUEM  TEMBI;
HE3HAHUEM OCHOBHBIX BOIIPOCOB TEOPUM, HEC(HOPMUPOBAHHBIMU HABBIKAMU
aHaJln3a SIBJICHUH, MIPOLIECCOB; HEYMEHUEM [aBaTh apryMEHTUPOBAHHBIE OTBETHI,
cnaOblM BJAQJICGHUEM MOHOJIOTUYECKOM pEUYbl0, OTCYTCTBUEM JIOTUYHOCTH U
nocieaoBaTeabHOCTH. JlomycKkaloTes cepbhe3Hble OMIMOKM B COJAEP>KaHUU OTBETA;
HE3HaHUE COBPEMEHHOW MPOOIeMaTHKH N3y4aeMOi 00JIacTH.
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