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1. IlepeveHb MIaHNUPYEMBIX Pe3yabTATOB 00y4eHHs MO JMCIHUILJIMHE, COOTHECEHHbBIX
¢ IVIAHNPYEeMBbIMH Pe3yJIbTaTAMM 0CBOCHHSI 00pa30BaTeIbHOM MPOrPaMMBbI.

B pesynbrare ocBoeHuUs1 00pa3oBaTeIbHOM MPOrpaMMbl OakagaBpuaTa 00yJaronuics
JTOJI’KEH OBJIAJIETh CIEAYIOIIMMU pe3ybTaTaMu 00y4YeHHUs M0 TUCIUILIHHE!

Kon u HaumeHnoBanue
Kon u HanmeHoBaHMe [Tnanupyemblie pe3yabTaThl O0ydeHUs
KOMIIETEHIINH HHIAKATOpa (eckpunTopsl)
JOCTHKEHUS] KOMITIETEHIIUU
OIIK-1 OIIK-1.4 3HaTh:
Crnoco0eH u3y4arhb, CriocoOHOCTh MTPOBOUTD - CTPOCHUE KJIETKH SYKapHoT, QyHKIUH
AHAJIM3MPOBATH, HaOJIFOICHUS, OIIMCAHUS opraunenn knetku (3H-1);
HCI0JIB30BATH DYKAPUOTUICCKUX - CIIOCOOBI Pa3MHOKEHHS DYKapUOT
OHoJIOTHYECKHUE OpraHu3MOB (BH-2);
00beKTHI M MPOLECCHI, - 3aKOHOMEPHOCTH HACJICA0BaHUA U
OCHOBBIBASICh HA u3MeHunBoCcTH opranuszmos (3H-3)
3aKO0HaX U Ymern:
3aKOHOMEPHOCTSIX - HCII0JIB30BATh CBETOTOIBHBIN
MaTEeMaTHYCCKHX, MUKPOCKOII JUIS OIHCAHUS
(U3HYECKHUX, Mopdosaoruu kiaetok (Y-1);
XUMHUYECKUX H - TOTOBUTH MUKPOOUOJIOTUICCKHEC
0MOJIOTHYECKHUX HAYK U npenapatsl (Y-2);
HX B3aMMOCBSI3AX Baagers:
npruemMamMu paboThl €
IyKapUOTHYECKUMHU
MHUKPOOPTaHU3MaMH, METOJIAMHU
OKPACKH OpraHesl 2yKapuOTUYECKOM
xietkn (H-1)
MK-2 MK-2.1 3HaTh:
Criocoben nposectH CriocoGHOCTh UCIONB30BaTh | METOJMKHU PAbOTHI ¢ IpUOOpaMu Jis
[TOArOTOBUTCIIbHBIC MHUKPOMHUIICTHI B KadecTBe | aHaIH3a MOP(OJIOTUH MUKPOMHUIIETOB
paboThI JUIS| [poyLieHTOB TSt (3H-4)
OCYILECTBIEHUSA nonyuenns BAB Ymernb:
OHOTEXHOJIOTHYECKOTO OTIPECISATh YUCIEHHOCTh
nporuecca nonydeHuss bAB MHUKPOMHUIIETOB B cyOcTparax (V-3);
Baagers:
npaBUIaMH Oe30MacHOi paboTHI C
mukpomurieramu (H-2)

2. MecTo 1UCHHUILUINHBI B CTPYKTYype 00pa30BaTe/IbHON NPOrpaMMbl.

Jucnummmaa «OO0mmass OMOJIOTHS» OTHOCUTCS K JIHCIUILIMHAM

(51.0.24) u uzyuaercs Ha 1

Kypce B 1 cemectpe.

00s13aTEeIbHON 4YacTH

OO6yuaromuecss JOJDKHBI WMETh 3HAHUs MO OOIed Ouojorun B O0BEME IIKOJIBHOU
nporpammsbl. [lonydeHHbsle B mporiecce M3y4eHHUs MUCHUILIMHBI «OO0Imas Ouoorusy 3HaHMA,
YMEHHS U HaBBIKM MOTYT OBITH MCIOJIBb30BAHbI NPH W3YYCHUU AUCHHMIUIMH «MUKpOOHOIOTHY,
«O061mas GuoTeXHONIOTUN, «BHOXUMHS MHUKPOOPraHU3MOBY, «MoJeKyIsipHas OUOIOTHs», MPU

4




POXOXKICHUN y4eOHOW U MPOU3BOJICTBEHHOM MPAKTUKHU, @ TAKXKE TPU BHIIIOJHEHUN BBITYCKHOM

KBATH(UKAIIMOHHON PabOTHI.

3. O0beM AUCHHUILIMHBI

Bug yae6Ho# paboThl

Bcero,

3E/akazem. gacoB

OO0masi Tpy10eMKOCTb 1M CHUILTUHBI 2/ 72

(3a4ETHBIX EAUHUIY aKaIEMUYECKHX YaCOB)

KonTakTHasi pa6oTa ¢ npenogaBarejiem: 40
3aHSTUS JEKIIUOHHOTO THIIA 18
3aHSTHUS CEMUHAPCKOTO TUIMA, B T.4. 18

CEMUHApBI, MPAKTUICCKUE 3aHATHUS -
nabopaTopHbIe pabOThI (B TOM YHCIIC TPAKTUYECKAsl MOJITOTOBKA) 18 (16)
KkypcoBoe npoektupoBanue (KP wium KII) -
KCP 4
JPYTHE BUIBI KOHTAKTHOW pabOTHI -

CamocroniTesibHasi padoTa 32

®opma Tekyuiero kourpoJs (Kp, pedepar, PI'P, acce) -

®opma npomexyTouHoii arrecraumuu (KP, KII, 3auer, sx3amen) 3a4er




4. Conep:xkanue TUCHUNTHHBI
4.1. Pa3nenbl TUCHUILITHHBI U BU/IBI 3aHITHH

3augarus
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[Tpenmer oOriei Ouooruy. 2 2 OIK-1 | OIIK-1.4
TakcoHoMUYeCKHE YPOBHHU.
YcTpolicTBO 1 paBuiia paboThI € 4 4 [1K-2 IK-2.1
MHUKPOCKOIIOM, TpaBuja
6e30macHoil paboTHI ¢
MUKPOMHUIIETAMU
CrtpoeHune 3yKapuOTHICCKOM 8 10 10 OIIK-1 | OIIK-1.4
KJIETKHU
CriocoObl pa3MHOXKEHUS 4 4 6 OIIK-1 | OIIK-1.4
JYKapuoT
HacnencrBeHHOCTE B 4 10 OIIK-1 | OIIK-1.4
W3MEHYUBOCTh OPraHU3MOB
Hroro 18 18 32




4.2. 3aHATHA JEeKIHOHHOI0 THIIA

Ne
paszerna
JUCLIUIUINHBI

HaunmenoBanue TeMbl
1 KpaTKoe CoAep KaHue 3aHsATHS

O0beM,
aKaJl. 4achl

unoBannonHas
dhopma

1

[IpeaMmer ob1eit Ouosoruu

OcHoBHBIE 3Tambl pa3BUTHA  OWOJIOTHU.
[MapctBa OpraHu3MoOB, HMEIOIIHUX KIETOYHOE
CTPOEHHE. [Ipoxapuotsl u 9YKapHOTBHI.
[TonoxxeHnue, 3aHMMaeMO€ MUKPOOPraHU3MaMU B
npupoje. YpPOBHM OpraHu3aldd M CBOWCTBA
JKUBBIX CHUCTEM. TaKCOHOMHYECKHE  YPOBHH,
UCIONIb3yeMble B OHUOJOTMH ¥ MHUKPOOHOIOTHH.
XUMUYECKMH  COCTaB  KIETKA. Makpo- u
MHUKPO3JIEMEHTHI. Pons BOJIbI B
KU3HEIEATEIIbHOCTH OPraHU3MOB.

2

JIB

CrpoeHne DYKapUOTHIECKON KIIETKHU

Mutomnnasma. [uTormmazmaTuyuecKuit
MAaTpHKC. [uTockener: MUKPO(DHUIIAMEHTHI,
MUKPOTPYOOUKH, TPOMEKYTOUHBIC (PHIIAMEHTHI.

Crpoenrie U (pyHKIMM IUTOIIA3MAaTHYECKON
MeMOpaHbl. MeXaHHU3Mbl TpaHCIIOpTa BEIIECTB
yepes HIIM. MHUKPOBOPCUHKH.
DHJonna3zMaTudeckas CETh. OyHKIMH
TPaHYISAPHOIO U TIAAKOIO SHIOIIA3MAaTHYECKOIrO
petukynyma. CtpoeHue U (yHKUIMHM ammapara
lompmxn.  Tunsr  smsocoM.  Ilepokcucomel
sykapuoT. CTpoeHue U (QYHKIMH MHUTOXOHJIPHM.
Crpoenue sapa: snaepHas MeMOpaHa, sAepHbIE
Mopbl. XpOMaTUH U XPOMOCOMBI. DYXpOMAaTHH U
rerepoxpoMaru. Xumuyeckoe crpoenue JIHK.
benku sppa. Otanel  kommakTtuzanuu - JIHK:
HYKJICOCOMHBIN, HYKICOMEPHBIA, XPOMOMEPHBIH,
XPOMOHEMHBIN,  XpoMOCOMHBIA.  Mopdosnorus
xpomocoMm. Kapuorun Bupa. SnepHblii ckener.
Kapuonnasma. Ctpykrypa v QyHKIUS SAPHIIIKA.

Crpoenne pubocom sykapuot. Ilpoueccs
TPAHCKPHUIIIIMU U TPAHCIISIIINH.

Crpoenue kierouHoro 1entpa. Llenrpocdepa
n nentpuomd. CTpoeHHMe ILEHTPHOJIIEH M HX
GyHKIHS.
CTpyKTypbl, XapakTepHbl€ I KIETOK PacTCHUH.
Crpoenue u GbyHKIMA XJIOPOTIIIACTOB.
JIeWKomIacThl, aMUIIOILIACTBI, XPOMOILIACTHI.

JIB




No
pasznerna
IUCLUIUINHBI

HaumeHnoBaHue TeMbI
U KpaTKO€ COJIepP)KaHNE 3aHATUS

OO0neMm,
aKaJl. 4achl

MNuanoBanuonuas
dbopma

4

CriocoObl pa3MHOXKEHHUS HYKApUOT

[lonsiTuss pocT, pa3BUTHE, PA3ZMHOXKEHUE,
KJICTOYHBIM W KU3HEHHBIA 1K (OHTOTEHE3),
BpeMs reHepauuu. PasmHokeHue 3ykapuoT. Tumsl
Oecronoro pasMHOXKEeHHS. MexaHu3M OecIoyioro
Pa3MHOKEHUS. Knerounsrit UKIJI
JyKapuoTHUecKol KieTku. Murepdaza u MHUTO3.
®a3pl MUTO3a. L{UTOKMHE3 B KIIETKAX XKUBOTHBIX U
pactenuii. I[lonoBoe pasmHokeHue. ['amerbl Kak
ocoOble KIeTKH dykapuoT. Craaum IOJIOBOTO
nporecca. Meiios.

4

JIB

HaCJIeI[CTBeHHOCTB 1 NSMCHYHUBOCTH OPraHM3MOB

[Tonstue renotun u  QeHorun. Twumsl
W3MEHYUBOCTH.

HacnencrBennas (koMOMHATHUBHAS )
M3MEHYUBOCTh. [OMO- W TETEpPO3UTOTHBIC
opranu3mbl. THUIIBI HAacIeIOBaHUS MPU3HAKOB MPU
MOHOT€HHOM HaCJICI0BAHHH. AyTtocoMHOe
HacienoBaHue  (IOMHUHAHTHOE,  PELIeCCUBHOE,
HETIOJTHOE JTOMUHUPOBAHUE, KO-JIOMUHUPOBAHUE).
3akonbl Mennens. HacnenoBanue, clemieHHOE ¢
MOJIOM. [TonsiTne 0 MOJIUTEHHOU
HacieACTBEHHOCTH. HacnenoBanue BHEsIEPHBIX
TCHOB.

Myramuu.  Tunel  MyTanum. dusnueckue,
XUMHUYECKHE M  OMOJIOrHMuYecKue MYyTareHsl.
MexaHusmsl penapanuu MYTalMOHHBIX
MTOBPEXKICHUI.

JIB

4.3 3aHATHA CEMHUHAPCKOI0 TUIA (CeMUHAPBI, NPAKTHYECKHE 3AHATHS)

4.3.1. CemuHapbl, NPAKTHYECKHE 3aHATHSA

Y4eOHbIM IIJIAHOM He NPexyCMOTPEHbI.




4.3.2 JlabopaTopHble 3aHATHS

OO0neMm,
aKaJl. 4achl
Ne
paszena HanmMmeHoBaHme TeMEBI B TOM IpuMedanie
e — M KpaTKOE COJICpKaHUE 3aHATUS quCJIC Ha
MpaKTUiec-
Bcero
Ky10
MOJIFOTOB-
Ky
2 [IpaBuna paGoTel B MHKPOOHOJIOTHYECKOM 4 4 T
nabopaTopud C MHUKPOMHUIIETaMU. Y CTPOHCTBO
CBETOIOJIBHOIO0 MUKPOCKOTIA U MpaBuja paboThl C
HUM
3 CtpoeHHe dyKapUOTHIECKON KICTKH 10 9 T
[TpaBuiia paboThI c KYJIbTYpaMH
MUKpPOOPTaHu3MOB. [IpUroToBiIcHIE MpenapaTos.
Mopddonorust 5ykapruoTHIEeCKON KIETKH .
Metonsl nuddepeHIManbHON OKpacKu KJIETKU
HYKapuoT
4 CniocoObl pa3MHOXKEHUS SyKapuoT 4 3 T




4.4 CamocTtosiTesibHAas padoTa 00y4arOUIMXCs

Ne

asnena [lepeuenb BOIPOCOB IS O0bem, dopma

P CaMOCTOSITEJILHOT'O U3yUYCHMUSI aKaJl. 4acsl KOHTPOJIS
JVCLIATUTHHBI
1 [Ipenmer oOmel Ouonorun. TakcoHOMHUYECKHE 2 Omnpoc
YPOBHH.

2 YCTpoicTBO U MpaBuIia paboThl C MUKPOCKOIIOM 4 Omnpoc
3 CrpoeHne 3yKapuoTUYECKOHN KIETKH 10 Kp Ne 1
4 CriocoObl pa3MHOXKEHHUS DYKapuoT 6 Kp Ne 2
5 HacnencTBeHHOCTh U M3MEHUYUBOCTb OPTaHU3MOB 10 Omnpoc

4.5 Tembl KOHTPOJBHBIX padoT (Kp)
Kp Nel — Ctpoenue 3ykapuoTHYECKON KIETKU

Kp Ne2 — CriocoObl pa3MHOKEHHUS SyKapuOT.

5. llepeyeHb y4eOHO-METOAMYECKOT0 O0OeceyeHus AJIsi CAMOCTOATEIbLHOI PadoThI
00y4YaIIHUXCS M0 TUCHHUILINHE.

Metoanyeckue yKazaHus sl 00yJaroIuXcs 10 OpraHU3aIuy CaMOCTOSATENIHOM paboThI
MO0 JUCUUIUIMHE, BKIIOYas TEPEUYeHb TEM CaMOCTOSITEIIbHOW pPaboThl, (OPMBI TEKYIIETO
KOHTPOJIS 1O JUCHMIUIMHE U TpeOOBaHMsS K HX BBIMOJHEHUIO pPa3MEIIEHbl B 3JIEKTPOHHOMN
MH(pOpPMallMOHHO-00pa30BaTEIbHON cpene CIIoI' TU(TY) Ha caifre:
https://media.technolog.edu.ru

6. DoHJ 01LIEHOYHBIX CpeaACTB 1Jisl MIPOBECACHUSA l'lpOMC)KyTO‘-IHOﬁ aTTeCTallumn

[TpomerxyTouHas aTTecTanus N0 AUCHUILIMHE TPOBOIUTCS B (hopMe 3aueTa.

3aueT MpeaycMaTpUBAaIOT BHIOOPOYHYIO TIPOBEPKY OCBOEHHUS MPETyCMOTPEHHBIX
AJIEMEHTOB KOMIIETEHLIUH.

IIpu cnade 3adera, CTYAEHT MOJIy4aeT TPU BOIPOCAa U3 IEPEUHS BOIPOCOB, BPEMs
MOJATOTOBKHU CTYJE€HTAa K YCTHOMY OTBETY - A0 45 MuH.

[Ipumep BapraHTa BOIPOCOB HA 3a4eETe:

Bapwnant Ne 1
1. Ctpoenue 1 GyHKIUU MUTOXOHJIPUH.
2.HacnenoBanue, CIEIVICHHOE C ITOJIOM.
3. CTpoeHne KOHUMOTEHHOIO anmnapara IeHULUIIIOB.

PeBy.]'II)TaTI)I OCBOCHHUA JUCHUINIIMHBI CUHUTAKOTCA HOOCTUIHYTBIMH, C€CIW OJId BCEX
3JIEMEHTOB KOMIICTCHITUM AOCTHUTHYT HOpOI‘OBHﬁ YPOBCHb OCBOCHHUSA KOMIICTCHIMHW HAa JAHHOM
OTaIl€ — OCHKA «YJOBJICTBOPUTCIBLHO)).
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https://media.technolog.edu.ru/

7. llepeveHb y4eOHBIX U31AHUH, HE00XOAMMBIX 1JISI OCBOCHUS JUCIHIJIMHBI
a) meyaTHbIe U3TAHMSI:

1 Jlucunxas, T. b. Metoasl u3ydeHuss MOp(OJOTUH M IMTOJIOTUHM MHUKPOMHIIETOB:
METOAMYECKHE YKazaHusi K JsaboparopHsiM paboram / T. b. Jlucuukas ; Munucrepcrso
oOpazoBanusi u Hayku Poccuiickoit ®eneparmm, Cankr-IleTepOyprckuii rocymaapcTBEHHBIN
TEXHOJIOTUYECKUH  MHCTUTYT  (TexHuueckud  yHuBepcurer), Kadenpa  texHonorun
MUKpoOuosornyeckoro cunresa. - Cankr-Ilerepoypr: CIIOGI TU(TY), 2012.- 69 c.

2 Herpycos, A. 1. BeeneHre B OMOTEXHOJIOTHIO : Y4EOHUK Ul BY30B IO HAIIPABIHUIO

"buonorus" u cMexxubiM HanpasieHusM / A. . Herpycos. - Mocksa : Akagemus, 2014. - 288
c.- ISBN 978-5-4468-0345-3.

0) 3JIEeKTPOHHBbIE YUeOHbIe U3IaHUA:

1 Herpycos, A. 1. MukpoOuosiorus. Y HUBEPCUTETCKUN Kypc: YUeOHUK ST BY30B IO
HaIpaBJICHUIO MOATOTOBKU OakanaBpa "buonorusa" / A. W. Herpycos, U. b. Korosa. - 4-¢ u3n.,
nepepad. u gom. - MockBa : Academia, 2012. - 384 c¢. - ISBN 978-5-7695-7979-0 // CII6I' TH.
OnektponHnas Oubnmorexka. - URL: https://technolog.bibliotech.ru (mata oOpamenus:
12.01.2022). - Pexxum gocTyna: Uit 3aperucTpup. MOIb30BaTeNIeH.

2 Jlucunxkas, T.b. Metoasl wn3ydyeHuss Mop¢hOJOTrMM M IMTOJIOTMHM MHUKPOMHIIETOB:
METOJMYECKUE yKa3aHus K JabopatopHeiM padoram / T.B.Jlucumkas ; MuHHCTEPCTBO
oOpazoBanust u Hayku Poccuiickoit ®eneparnuu, Cankr-IleTepOyprckuili rocymapcTBeHHBIN
TEXHOJIOTMYECKMM  MHCTUTYT  (TeXHH4Yeckud  yHuBepcuter), Kadenpa  texHomoruu
MuKpoOuonoruyeckoro cuntesa. - Cankr-IlerepOypr : CIIGI' TU(TVY), 2012. - 69 c. // CIIGI TH.
OnektponHas ©Oubmmoreka. - URL: https://technolog.bibliotech.ru (mara oOparmenus:
12.01.2022). - Pesxum 1OCTyIA: A 3apETHCTPUP.MTOIb30BATEICH.

3 Jlucunkas, T. b. Onpeaenenne KoaudecTBa MUKPOOPTAaHU3MOB B OKpYXKaloIeh cpene:
yuebHoe nocobue / T. b. Jlucuukas, T. JI. Benukosa ; MuHuCTEpCTBO 00pa3oBaHUsS M HAYKH
Poccuiickoit  ®enepanuu, Cankr-lIletepOyprckuii  rocyaapcTBEHHBIM — T€XHOJIOTHMUECKUN
UHCTUTYT (TeXHUYeCcKHi yHuBepcutet), Kadenpa TeXHOIOTHM MUKPOOHOIOIMYECKOTO CHHTE3A.
- Cankr-Ilerepoypr : CIIGI' TU(TY), 2015. - 87 c. // CII6I'TU. Dnexkrponnas Oubnuoreka. -
URL: https://technolog.bibliotech.ru (nara o6pamenus: 12.01.2022). - Pexum goctyna: uis
3aperucTpup. MOJIb30BaTENEH.

8. IlepeyeHb 3JIEKTPOHHBIX 00pPa30BaTEJbHBIX PeECypcoB, HEOOXOAUMBIX JIs
OCBOCHMS IMCIUILIHHBI.

y4ueOHBIH ILJIaH, PIIJI u y4eOHO-METOINUECKre MaTepHaJIbL:
http://media.technolog.edu.ru
AIIEKTPOHHO-OMOJIMOTEYHBIE CUCTEMBI:
«DNeKTPOHHBIN YnTaIbHBIHN 3a1 — bubmmoTex» https://technolog.bibliotech.ru/;
«JIanb» https://e.lanbook.com/books/.
Scirus http://www.scirus.com
Sciencedirect http://www.sciencedirect.com
PubMed, PubMedCentral, Biomedcentral http://www.ncbi.nlm.nih.gov
http://www.pubmedcentral.nih.gov http://www.biomedcentral.com
CAS http://www.cas.org http://www.chemport.org http://www.chemistry.org
http://www.pubs.acs.org
CiteXplore http://www.ebi.ac.uk/citexplore
CSA http://www.csa.com
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http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=Нетрусов,%20Александр%20Иванович
http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=Нетрусов,%20Александр%20Иванович
http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/
http://www.scirus.com/#_blank
http://www.sciencedirect.com/#_blank
http://www.ncbi.nlm.nih.gov/#_blank
http://www.pubmedcentral.nih.gov/#_blank
http://www.biomedcentral.com/#_blank
http://www.cas.org/#_blank
http://www.chemport.org/#_blank
http://www.chemistry.org/#_blank
http://www.pubs.acs.org/#_blank
http://www.ebi.ac.uk/citexplore#_blank
http://www.csa.com/#_blank

CaiiThl MEKIYHApPOAHBIX M3laTeNbCTB Hay4dHO auTepatypsl (ACS, RSC, J. Wiley IS, M.
Dekker, Elsevier, Taylor & Francis Web site, CRC Press Web site).

9. MeToanuyecKue YKa3aHus NJsd oﬁyqammnxcﬂ 10 OCBOCHHIO JUCHMIIJIMHBI.

Bce Bunpl 3ansatuii no aucuurmiiuHe «O01mas OMoIOTrus» MPOBOAATCA B COOTBETCTBUU C
TpeboBanusmu cienyromux CTII:

CTII CII6I'THU 040-02. KC VYKJB. Buasl yuyeOHbIX 3aHatwil. Jleknus. OOmme
TpeOOBaHUS;

CTO CII6I'TH 020-2011. KC YK/IB. Buasr yueoHbIx 3ansTuii. JlJabopaTopHbIe 3aHITHS.
OO6mue TpeOoBaHMs K OPraHU3alry U MPOBEACHHUIO.

CTII CIIGI'TU 047-2008 KC VYK/B. Cucrema crangapTtoB 0€30MaCHOCTH TpyAa.
Opranusanus OOyYeHHS CTYIEHTOB O€30MacHOCTH TpyAa TMpPH TPOBEACHUU YUCOHBIX
71a00paTOPHBIX padoT.

CTII CIIGI'THU 048-2009. KC VKB/A. Bunel yuebHbIX 3aHsTHil. CamocTOsATEIbHAS
IaHupyemas paboTa CTyJIeHTOB.

CTO CIIoI'TU(TY) 016-2015. Tlopsimox opraHu3aldd M TPOBEACHHUS 3a4€TOB U
sk3ameHoB./ CIIOI' TU(TYVY).- Been. ¢ 01.06.2015. - CI16.: CIIOI TU(TYVY), 2015.- 45 c.

OOmue TpeOoBaHMS K OpraHu3aluMd U IpoBeleHUto. IlnaHupoBaHue BpeMeHH,
HEOOXOJUMOr0 Ha H3y4YeHHE JAaHHON AMCUUIUIMHBI, JIyYllleé BCEro OCYHIECTBIATH Ha BEChH
ceMecTp, IpeAayCMaTpPHUBast IIPH STOM PEryJIIPHOE TIOBTOPEHHUE MPOIIEHHOT0 MaTepraia.

OCHOBHBIMHU YCTIOBHSIMH IIPAaBHJIBHOM OpraHu3aldy yueOHOro mpoiiecca Juis CTYACHTOB
SIBIISICTCSI:

TJIAHOBOCTH B OPraHU3allii y4eOHOM paboThI;

MOCTOSIHHBIN CAMOKOHTPOJIb.

Ha 3aHsATuHS CTYIEHT MOMKEH MPUXOIUTH, UMEs 3HAHUS 10 YK€ U3YUCHHOMY MaTepHany.

10. ITepeyens HMHPOPMANMOHHBIX TEXHOJIOTHI, HCIIOJb3YEeMBbIX PH OCYIIECTBJICHUHT
0o0pa3oBaTeIbHOIO MpoLecca Mo JHCUHUILIMHE.

10.1. MudopManoHHbIE TEXHOJIOTHH.

B yuebHOM mpouecce MO JaHHOM AMCHMIIMHE MPEIyCMOTPEHO HCIOIb30BaHUE
UH(OPMAIIMOHHBIX TEXHOIOTHI:

YTEHHE JICKIIUN C UCTIOJIb30BAHUEM CIIal1-IPE3EHTALINH;

B3anMoJieiicTBre ¢ oOydaromumMucs nocpeactsom INOC.

10.2. IIporpammHoOe oOecneyeHue.
Microsoft Office (Microsoft Excel).

10.3. ba3bl JaHHBIX U HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMBI.
CrnpaBouHo-nouckoBas cucrema «Koncynbrant-ITnrocy

Caiit WDCM — World Data Center for Microorganisms http://www.wfcc.info/ccinfo/
Caiit Beepoccuiickoit komuekuun Mukpoopranuszmos (BKM) http://www.vkm.ru/rus/

11. MartepuajbHO-TeXHHYECKOe o0ecleYeHrne OCBOEHHMSI IUCHUILUIMHBI B XO0je
peanu3anuu 00pa3oBaTeJbHON MPOrpaMMBbl.

Jlnsg  BedeHus] JIGKIMOHHBIX 3aHSATUH HCIIOJNB3YeTCS ayAuTOpusi, 0OOpyaoBaHHAs
CpeiCcTBaMU OPITEXHUKHU.

Jlns  mpoBeneHHs J1Ta0OPATOPHBIX 3aHATUN  HCIOJIB3YeTCS MHUKpPOOHOJIOrMYecKas
naboparopus, B COCTaB KOTOPOH BXOJST:
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- MHKpPOOMOJIOTUYECKUH 3ajl, 000pYIOBaHHBIN MEPCOHATBHBIMH PAOOYMMU MECTaMH C
MHKPOCKOTIAMU;

- o0opynoBaHHMe Ui CTEpWIM3ALMU TIOCYAbl W Cpel (aBTOKIJIABBL, CyXO-)KapOBBIC
mkadwl);

- TEpMOCTaTHbIE IIKA(DbI ¥ Ka4aJOYHast KOMHATA /IS BBIPALIMBAHUS MUKPOOPTaHU3MOB.

12. Oco0eHHOCTH OCBOCHHA [OUCHUIUVIMHBI HHBAJIUAAMHM U JUHOAMH C
OrpPaHUYEeHHBIMH BO3MOKHOCTSIMH 310POBbSI.

JUis WHBaNIMIOB U JIML C OrPAHUYEHHBIMH BO3MOYKHOCTSMM Y4YEOHBIE IPOLIECC
OCYILECTBIIsIETCSI B COOTBETCTBMM ¢ [losiockeHnMeM 00 opraHuM3anuu y4eOHOro Ipouecca ajs
0o0y4YeHHsT MHBAJIUIOB U JIMI C OrPAaHUYEHHBIMH BO3MOXHOCTSIMH 370poBbsi CIIGI TU(TY),
YTBEpKJI€HHBIM pekTopoM 28.08.2014.
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[Ipunoxenne Ne 1
K paboueil mporpamme
JUCLUILIMHBI

DoH/1 OLIECHOYHBIX CPEICTB
AJIsl IPOBe/IeHUs POMEKYTOUYHOI aTTecTaluu 1o

aucuumiInuae «OQomasa o0noJorua»

1. IlepeuyeHb KOMIETEeHUMII U ITANIOB UX (POPMHUPOBAHMS

Nunexc
KOMITETEHIIHH Conepxxanue Otan GpopMupoBaHus

OIIK-1 CrnocoleH mu3yyaTh, AaHAJM3HPOBATbH, MCHOJIb30BATH HavaJIbHbIN
Onosiorn4yeckue 00bEeKThI U NMPOLECChl, OCHOBBIBASICH HA
3aKOHAX M 3aKOHOMEPHOCTSIX  MaTeMaTHYECKHX,
bu3NUeCKUX, XUMUYECKUX M OHOJIOTHYEeCKHX HAYK U HX|
B3aUMOCBSI3SX

MK-2 CriocoOeH TpPOBECTH  IMOATOTOBUTENBHBIE  PaOOTHI IS HavyaJIbHBIN
OCYILIECTBJICHUS OMOTEXHOIOTUYECKOTO MpoIlecca MOTydeHHs
bAB
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2. Iloka3areyu u KPUTEPUHA OLNCHUBAHUA KOMIIeTEHIINIi Ha PA3JUYHBIX 3Tanmax ux (l)OpMHpOBaHI/Iﬂ, IIKaJIa OCHUBaHUA

KOI[ 1 HAUMCHOBAHHC

YpoBHU cHOPMUPOBAHHOCTH

[Tokazarenu N
WHJIUKAaTOpa Kpurepuit (omucaHue BBIPAXKEHHOCTH JIECKPUIITOPOB)
JIOCTHOKCHHS cpopmHpoBanHoCTH OIICHUBAHUS
(leCKPUIITOPbI) «YIOBJICTBOPUTEIHHOY «XOPOIIOY COTIUIHOY
KOMIICTCHIINH (MOpOroBbIii) (cpennmuit) (BBICOKHIA)
OIIK-1.4 3Haer CTPOCHUE kietku | [IpaBuiibHbIE Haer onucanue | [aer omnucanue | Jlaer OICaHUE
CrocoGHOCTD 9yKapuoT, (PyHKIUK OpraHesll | OTBETHI Ha | CTpOCHUS KJIETKH | CTPOCHHUS KIIETKU | CTpOeHUsT ©  (QYHKIHI
[IPOBOIHT kierku (3H-1) Bonpockl Ne 1- | oykapuoT ¢ ommOkaMu | 93yKapuotr 0e3 OImUOOK, | OpraHest KJICTKH
HAGTIOICHYS, 28 Kk 3auery HO JleslaeT OIMOKM B | DyKapuoT 6e3 omuboK
R OTIMCaHUHU byHKIUI
DYKApHOTHYECKUX OpraHei
OpraHu3MOB
OnwuceiBaer criocoOsb! | [IpaBuiibHbIE OmnwuceiBaer  cnocoOb! | [IpaBunbHo  onuckiBaer | [IpaBunbHO omuchIBaeT
pa3mHoxkeHust 3ykapuoT (3H- | orBeThl Ha Pa3MHOKEHUS CHoCOObl  Pa3MHOXKEHHSI | CIIOCOOBI  Pa3sMHOXKEHUS
2); BOIPOCHI Ne AYKapHOT C OMMOKAMU | 9YKapUOT C HABOJSAIIUMU | SYKapUOT
29-36 k 3auery BOIIPOCAMHU CaMOCTOSITEIIbHO
MIpEmno/1aBaTeis
[TosicHsieT 3aKOHOMEPHOCTH [IpaBunbHbIE [lyraer [IpaBunbHo  onuckiBaet | [IpaBunbHO ommMChHIBaeT
HacJeI0BaHUS U OTBETHI HA 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH 3aKOHOMEPHOCTH
M3MEHYHMBOCTH OPTraHU3MOB BOIIPOCHI Ne HaCJICJOBaHUA 1 | HaCJI€AOBaHUA n | HACJI€JOBAHUA u
(3H-3); 37-44 k 3a4eTy | H3MEHYUBOCTH U3MEHYUBOCTH W3MEHYUBOCTH
OpraHu3MOB OpraHU3MOB C | OpraHu3MoB
HaBOJISAIUMHU BOTIPOCAMHU | CAMOCTOSITEIIBHO

npernoaaBaTeisd




KOI[ 1 HAUMCHOBAHHC

YpoBHU cHOPMUPOBAHHOCTH

[Toka3zarenu .
WH/IMKaTOpa Kpurepuii (omucaHue BBIPAXKEHHOCTH JECKPUIITOPOB)
c(hOpMUPOBAHHOCTH
AOCTIIKCHHA (1ECKpUIITOpDI) OLCHHUBAHUA | ((y10BJIETBOPUTEIBLHO» «XOPOLIO» «OTJINYHO»
KOMIICTCHIINH (OporoBHIii) (cpenHuif) (BBICOKHI)
OnuceiBaeT CTpoeHHE [IpaBunbHbIC OmnuceiBaer ocHOBHbIE | JleTaabHO onuchiBaeT | JleranbHO  OMHMCHIBAaET
CBETOIOJIBHOT'O MUKPOCKOTIA OTBETHI HA AJIEMEHTBHl MUKPOCKOMNA | JIEMEHThl MHMKPOCKOIIA, | 3JIEMEHThl MHUKPOCKOIIA,
(¥-1) BOIPOCHI Ne HO 3aTPYAHSETCS YKa3aTh | YKa3bIBaeT TEXHUYECKUE
45-46 x 3auery ux TEXHUYECKUE | XapaKTEPUCTUKHU
XapaKTePUCTUKU
HaspiBaet stamnsl [TpaBuiIbHEIC [Tyraercss B Merommkax | HaswiBaeT stansl | CaMOCTOSTENBHO
IPUTOTOBJIICHUSA OTBETHI HA HIPUTOTOBJICHUA IPUTOTOBICHUSA IpaBUJILHO Ha3bIBaeT
MHKPOOHOIOTUYECKUX BOIIPOCHI Ne pasInIHbIX BHIIOB | MpKpOOMOJIOTMUECKIX 3Tanbl  MPUTOTOBJICHUS
npemnaparos (V-2) 47-49 x 3auery MHKPOOHOIOrHYECKHX npenapaToB C | MEKpOOHOJIOTHYECKUX
HpCTIapaTos HaBOJISAIIMMHU BOIPOCAMH | IPENapaToB
npernojaBaTens
[lepeuncnsier Mmetonbl okpacku | [IpaBunbHbIe He nonHocThio | [lepeuncnser  metonw! | [lepeuncnser  meTombl
OpraHesul 3yKapuoTHIEeCKON OTBETHI Ha | IEPEYUCIIIeT METO/bl | OKPaCKU BCEX OpraHeylI | OKPacKH BCEX OpraHesll
ket (H-1) BOompockl ~ Ne | OKpacku  HEKOTOPBIX | 9YKapHOTHYECKOM 9YKapHOTHYECKOM
50-52 k 3adery | opraHemn KJIETKH C HaBOASIIMMH | KJIIETKH CAMOCTOSITEILHO
HYKapHOTHYECKOM BOIIPOCaMU
KIICTKH npenojaBaTess
MK-2.1 Ilepeuncinser oransl MeToauk | IIpaBunbHbIE He nonHocTeio | I[lepeunciser sransl | [lepeunciser JTallbl
CrocoOHOCTh paboTsl ¢ mpubopamu A OTBETHI Ha | TIEPEYUCIISET JTanbl | METOJMK ~ paboOThl  C | METOOUK  paboThl ¢
HCIIONE30BATE aHayn3a MOpQoIorun Borpockl  Ne | MeTouk  paboTel ¢ | mpuOopamu Ui aHaiau3a | IpuOOpaMu Ui aHAJIN3a
MHKDOMHUITETEI s | Mukpomuneros (3H-4) 53-54 k 3avery | mpubopamu It | MOPQOJIOTHU Mopdooruu
aHanu3a Mop(oJoruu | MUKPOMHIIETOB, HO | MUKPOMHUIIETOB c
Kagectse MHUKPOMHIIETOB 3aTpyAHSACTCS KOHKpeTH3auei
HPOAYTICHTOB AT OT/IEJIbHBIX JTAIOB

nosyueHus: bAB

KOHKPCTU3UPOBATH UX




KOI[ 1 HAUMCHOBAHHC

YpoBHU cHOPMUPOBAHHOCTH

[Toka3zarenu .
WH/IMKaTOpa Kpurepuii (omucaHue BBIPAXKEHHOCTH JECKPUIITOPOB)
c(hOpMUPOBAHHOCTH
AOCTHXCHIA (1eCKPUITOpHI) OLCHHUBAHUA | ((y10BJIETBOPUTEIBLHO» «XOPOLIO» «OTJINYHO»
KOMIICTCHIINH (OpOroBbIii) (cpennmuit) (BBICOKHIA)
JleMOHCTpHUpYET yMEHHE ITpaBunbHble | [leMoHCTpHpYET JleMoHCTpHUpyeT yMmeHue | JleMoHCTpupyeT ymMeHue
OIIPEIENIATh YUCIEHHOCTh OTBETHI Ha | yMEHHE OTIPEeNeNATh | OTPENENATh OTIpeNeNATh
MUKPOMHUIIETOB B cy6CTpaTaX BOIIPOCHI Ne | yUCIEHHOCTE YUCJIICHHOCTb YUCJIICHHOCTH
(V-3); 55-56 K 3a4eTy | MUKPOMUILIETOB B | MUKPOMMUIIETOB B | MUKPOMMUIIETOB B
cybcrparax OJIHUM | cyOcTpaTax ¢ | cyberparax BCEMHU
METO0M HaBO/SIIIMMHU BOIIPOCAMH | METOJaMHU
npenoJiaBaTess CaMOCTOSITEJIbHO
[Iepeunciger npasuiia IIpaBunbHbBIE Ilepeunciier  tonpko | [lepeuncnser  npaswia | [lepeuncnser mnpasuna
0e3omacHoOi paboThI ¢ OTBETHI Ha | 4acTh npaBuj | Oe3omacHOl paboThl ¢ | Oe30macHOi paboThl ¢
mukpomurieramu (H-2) Borpoc Ne 57 k | Ge3omacHoi pabOThl € | MUKpPOMHIIETAMU C | MUKpOMHIIETAMHU
3a4yery MHUKPOMHUIIETAMHU HaBO/SIIMMH BOIIPOCAMH | CAMOCTOSATENIBHO
Iperno/iaBaTess




3. TunoBble KOHTPOJIbHBIE 3aJaHUS /Il IPOBECHUSI IPOMEKYTOYHOM ATTEeCTAIUN
Bonpocskl 11 OLleHKH 3HAHU, YMEHHMH U HABBIKOB, C()DOPMHPOBAHHBIX Yy CTYyJ€HTA
no komnerenuun OIK-1:

© © Nowo A~ w M -

NN R DN RN NN RN DN R B PR R R R Rl
© ® N O O B ® N P O © ®»® N O U~ ® N p O

[TapcTBa XKUBBIX OPraHU3MOB.

OcCHOBHBIE TAKCOHOMUYECKHE YPOBHHU, HCIIOJIb3YeMbIE B OMOJIOTHH.
YpoBHM OpraHu3aluy )KHUBOTO.

XHUMHUYECKUH COCTAB KIETKH. MaKkpo- U MUKPO3JIEMEHTHI.

Mopdomnorust KIETKH 3yKapuoT.
CrpoeHue BereraTUBHOIO T€Ja MUKPOMHUIIETOB.
[luromna3ma 3yKapuOTHYECKOM KIETKH.

OO61ue cBoiicTBa OMOIOTHYECKUX MEMOpaH.
Crtpoenue u GyHKIIMH LUTOMIIA3MATUYECKON MEMOPaHbI 3YKapHOT.
MexaHu3MBbI TPAHCTIOPTa BEIIECTB Yepe3 MeMOPaHBI.
OHJI0MJIa3MATUYECKAS CETh.

Crpoenne u pyHKIUM anmnapara [ oiab1KH.
JIM30COMBI M IEPOKCUCOMBI D YKAPHOT.

Crpoenuie U GyHKIUN MUTOXOHPUH.

Crpoenue JIHK.

Crtpoenue siapa 3yKapuoT.

Knerounsii nenTp sykapuot. CTpoeHre U GyHKIMS LIEHTPHOIEH.
Oprasbl TBUKEHUS DYKAPHOT.

IImacTunasl.

Crpoenue u GyHKIUS XIOPOIUIACTOB.

Knerounas creHka pacTUTEIbHOMN KIIETKH.

3amacHble BEIIECTBA B DYKAPUOTUYECKOM KIIETKe
OcoOeHHOCTH CTPOEHUS KIETKU IPHOOB.

PubGocomsl sykapmor.

OcHOBHBIE 3TaIlbl poLecca TPAHCISAILUH Y YKapuoT.
Crpoenue PHK.

Bune! knerounoii PHK.

OcHOBHBIE 3Tallbl MpoIiecca TPAHCKPUIILIUH.

Pernukarus reHeTHYeCKOro MaTepuasa y 3yKapuor.
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30.

31.
32.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.

46.

47.
48.
49.
50.

49
50
51

Crioco0ObI 6ECIoIOoro pa3MHOKEHHUS SYKapUOT

Crioco0ObI OecroIoro pa3MHOKEHHUS TPHUOOB.
CrpoeHre KOHHIMOTECHHOTO alnapaTa aclieprujuioB

CTpoeHune KOHMJIMOTEHHOI0 anmnapara MeHUIUIIOB.
Murto3

["ameTsl Kak 0COOBIE KIETKH FYKAPUOT

MexaHu3M NOJIOBOTO Pa3MHOKEHUS

Tunel N3MEHYNBOCTH.

Tunbl HacIeIOBaHUS IPU3HAKOB TP MOHOTE€HHOM HACJIEOBaHUM.
3akoHbl Mennens

HacnenoBanue, ClieINIEHHOE C TIOJIOM.

ITonurennast HacjeACTBEHHOCTD

Tunbsl MyTanuit

dusnyeckue, XUMHUUECKUE U OUOJIOTUYECKUE MYTareHbl
MexaHu3Mbl penapainui MyTallHOHHBIX TOBPEXKICHUI.

Bunnl MHUKPOCKOIINH, HCTOJIb3yEeMbIE JUTST OnpeaeIeHus
MHKPOMMUIIETOB.

VY CTpoCTBO CBETONOIBHOTO MUKPOCKOIIA.

Turel 1 HA3HaYEHUE NIPENAPATOB.

DTanbl IPUTOTOBIIEHUS TPUKU3HEHHBIX MPErapaToB
Dralbl MPUTOTOBIICHUST (PUKCHUPOBAHHBIX MTPETIAPATOB
Cnioco0Os1 tuddepeHansHOro OKpaInBaHus KIETOK.

52. Kax BbIsiBUTH Hanmmuue nonrdocdatos B KieTke?

Mopdonoruu

. Kaknmu METOdaMU MOKHO OIIPCACIINTL HAJIMYUEC MUKPOMHULICTOB B CY6CTpaTC?
. Kakumu METOJaMM MOXXHO BBIAIBUTH HAJIMYKUEC 3allaCHBIX BCIICCTB B KjIeTke?

. Kakumn KpaCUTCIISIMU BBIABJIAIOT HAJIMIUC TNIMKOT CHOHOJIOGHLIX BCIJ_ICCTB?

Bonpoce! 11 OLeHKH 3HAHMH, YMEHUI U HABBLIKOB, CGOPMHPOBAHHBIX Y CTYJAEHTA
no komnerenuuu IK-2:

53. IlepeuncnuTe MOCIEIOBATENBHOCTD TANOB U3Y4YE€HUSI MOP(OJIOTHH MHUKPOMHMIIETOB C
CYXMMHU OOBEKTHBAMHU MHUKPOCKOIIA.

54. TlepeuncnuTe MOCIENIOBATEIBHOCTD 3TANIOB U3Y4YEHUSI MOP(HOIOTHH MHKPOMHIIETOB C
MMMEpPCHOHHBIMU 00bEKTHBAMH MUKPOCKOIIA.

55. Crioco0bl orpeesieHus KOJMUECTBA KHUBBIX KIETOK MUKPOMHIIETOB B CyOCTpaTe.
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56. CriocoObl onpesieneHust o0Imero KoJudecTBa KJIETOK MUKPOMHUIIETOB B cyOcTpare.
57. llepeuncnure npaBuia 6e30macHON pabOThl ¢ MUKPOMHULIETAMH.

K 3auery momyckaroTcsi CTYJE€HTbI, BHIIOJHUBIINE BCe (OPMBI TeKyIIero Koutposs. [lpu
clade SK3aMeHa CTY/ACHT MOJydaeT TPU BOMPOCa U3 MEPEUHs, IPUBEICHHOIO BBIIIIE.
Bpemst moarotToBku cTyeHTa K YCTHOMY OTBETY Ha BOIIPOCHI - 10 45 MUH.

5. MeToanuyeckue mMarepuasbl IJsl onpeaeieHHs] NMPoUeAypP OLeHUBAHUS 3HAHUM,
YMeHUI U HABBIKOB, XapaKTePHU3YIIUX ITanbl GOPMUPOBAHNS KOMIIETEHIHI.

[IpoMexxyTouyHass arrTecTtansi MO JUCHUIUIMHE MPOBOJUTCS B COOTBETCTBUHU C
tpeboBanusimu CTII CTO CIIGI TU(TY) 016-2015. KC YK/IB Ilopsiok nmpoBeieHus 3a4€TOB U
9K3aMEHOB.

[To qucuumIMHE MPOMEKYTOUHAS ATTECTALMS TPOBOAUTCA B BUJIE 3a4ETa.

[ITkana onieHWBaHUS HA 3a4ETE — «3a4€T», «HE3a4€T». [IpH 3TOM «3a4€T» COOTHOCUTCS C
MIOPOTOBBIM YPOBHEM COPMUPOBAHHOCTH KOMITCTCHITHH.
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