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1. HEJIb OCBOEHUSA JUCIUIIJINHBI.

Lenbto aucuuminabl « MUKPOOHOJIOTH» SBIISIETCS 03HAKOMJICHUE O0YYaIOIIUXCS C
OCHOBAaMHM MHUKPOOHMOJIOTUU M BHUPYCOJOTUU; HU3ydeHUE MOPQOJIOTHH U (PU3HOJIOTUU
MHUKPOOPTaHU3MOB, UX CUCTEMATUKH, OMOJIOTUYECKUX MMPU3HAKOB U SKOJIOTHUH.

2. TPEBOBAHMA K PE3YJIBbTATAM OCBOEHUA JUCHUIIJIMHbI

OcBoenne nucuuruinHbl «Mukpobuonorusa» HampaBieHO Ha (opMHUpOBaHUE Y
00y4YaroIUXCs CACAYIONIUX KOMIETEHIIUMN:

YK-1.2; OIIK-5.1
(8 cootBetcTBUU ¢ OITOIT BO 06.04.01 Buonorus).

Tabnuya 2.1. Ilepeuens kKomnemeHyui, opmupyemvix y 00yYaowuxcs npu
0CB80EHUU OUCYUNTIUHDBL (De3)Ibmamyl 0C80EHUS OUCYUNTUHDBL)

Wndp KomneteHumsa NHANKATOPbI JOCTUMHEHMA KOMMETEHLUN
(B pamKax AaHHOW ANCUUNANHDI)

CnocobeH oCyIIeCTBIATh VYK-1.2. YMeTb ocymecTBIsATh TOUCK

KpI/ITI/ILIeCKI/Iﬁ aHaJInu3 BAapUAHTOB PCUHICHUA HpO6JI€MHOﬁ 3a1a4u Ha

NPOGIeMHBIX CHTyaLuil Ha OCHOBE JIOCTYIIHBIX U HAJI€KHBIX UCTOYHUKOB
YK-1 UHPOPMaITIH

OCHOBE CHCTEMHOTO MOAXO0a,

BbIpa0aTHIBATh CTPATETHIO

JeHCTBUI

Cnoco0eH yyacTBOBAaTh B OIIK-5.1. 3HaeT TeopeTndecKkrue OCHOBBI U

CO3JIaHUHU U pEATTU3AINH HOBBIX HpaKTI/I‘IeCKI/Iﬁ OIIBIT MCIIOJIB30BaHUA

TEXHOIOTHH 1 KOHTPOJIE HX Pa3IUYHBIX OHOJIOTHYECKUX OOBEKTOB B
OIIK-5. TPOMBIIUIEHHBIX OMOTEXHOJIOTHYECKHX

IKOJIOTHUYECKOM O€30MaCHOCTH C
nporieccax
UCTIOJIb30BaHUEM KHBBIX

00BEKTOB

3. MECTO JUCHUIIJIMHBI B CTPYKTYPE OII BO

HNuctumuivaa  «Mukpobuonorus»  OoTHOcHTCS K 4acTH, (opmupyemoii
ydacTHUKaMH oOpa3oBarenbHbIX oTHomenuid Omoka bl OIl BO (Bb1.B.J]B.01.01)
y4eOHOro IJIaHa.

B pamkax OIl BO ob0yuaromuecsi Takke OCBauBaIOT APyTrye AUCUUIUIHHBI H/HIN
NPAKTUKH, CHOCOOCTBYIOIIME JOCTHXKEHHUIO 3aIlVIAHWPOBAHHBIX PE3YyJbTATOB OCBOCHUS
TUCIUILTUHBI « MUKpobuonorusy.

Tabnuya 3.1. Ilepeuens komnonenmog OIl BO, cnocobcmayowux 00CcmuriceHuro
3anIaGHUPOBAHHBIX PE3YIbMamo8 0C80EHUsL OUCYUNTUHBL



MpeawecTsylowme Mocnepytowme

HanmeHoBaHue
Wudp AucunnanHbl/mogynm, AucuunanHbl/moaynm,
KomneTeHuun
NpPaKTUKn* NpaKTUKn*
Cnocoben buostuka; NmMmyHODepMeHTHBII
OCYILIECTBIISATh I/IH(bOpMaHI/IOHHO' aHaJIn3

IIOMCKOBBIEC CHCTEMBI B

KPUTUYECKUN  aHalu3
OHOJIOTUH, MEIUIUHE H

NpOOIEMHBIX CHUTYaIHii

VYK-1 bapmanuu
Ha OCHOBE CHCTEMHOTO | proyayye g
TIoAX0Aa, O6uodapMareBTUYECKHIA
Bpra6aTBIBaTIl ) AHAIII3
CTpAaTEeTUIo IeHCTBUIN
Cnocoben ydactBoBarh | OcHOBBI OnoTexHonoruu | MmMmyHohepMeHTHbII
B CO3IaHUH u | bnodapmanesruueckuii | aHanus
peanu3anuu HOBBIX | @HAJIN3 B PEIICHUH 3a/1a4

OIIK-5 TEXHOJIOTHI U KOHTpose | YKOTOTNYeCKOn

- 150: 3KOJIOTMYECKOW | TOKCUKOJIOTHHI

0€30MacHOCTH c
HCIIOJIb30BaHUEM

JKUBBIX OOBEKTOB

* - 3aM0NHAETCA B COOTBETCTBUM C MaTpULEen KomneTeHunin u CYN ON BO
4. OFBEM JUCHUIIJIMHBI 1 BU1bI YUEBHOU PABOTHI

OO6mmas TpyI0eMKOCTh JUCHUIUTHHBI «MuUKpobuonornsay» coctasiseT 3 3a4eTHHIC
(117130700138

Tabnuya 4.1. Buowvl yuebnoii pabomui no nepuodam oceoenus OIT BO o1a OYHOH
Gopmbl 006yuenus

N BCET'O CemecTp(-b1)

Bup yueOHoit padoThl _ 3

Koumaxmmnas paboma, ax.u. 48 48
B TOM YHCIIE:

Jexru (JIK) 16 16
Jlaboparopusie pabotsi (JIP) 32 32

[MpakTrueckue/cemuHapckue 3anstus (113) - -
CamocmosmenvHas paboma o0dyuarouuxcs, ak.4 42 42
Koumponw (sx3amen/3auem c oyenkotl), ax.u. 18 18
O0mas Tpy10eMKOCTb THCHUTIINHBI s 108 108

3a4.en. 3 3

5. COAEPXAHUE AUNCLUUN/TUHDI

Tabauya 5.1. CodepxcaHue AucyunauHsl (Moodyns) no eudam yyebHol pabomsi



HaumeHoBaHue paspena CopeprkaHue pasgena (Tembi) Bua, yuebHoit
OUCLUUNINHDI pabotbi*
Pasgen 1. [Ipenmer u Tema 1.1. MukpoO Kak KUBasi CHCTEMA. K, np
3aga4n Mukpobuostorun 1 | Knaccudukanus nu HOMEHKIaTypa
BHUPYCOJIOTMH, UX 3HaueHue | MUKPOOPraHU3MOB.
B HPaKTHYCCKON Tema 1.2. Mopdotorus u ctpykrypa 6axrepuit. | 1% /1P
ACATCIIBHOCTH. MeToasl MEKPOCKOIIUH.

Tema 2.1. PoCT 1 pasMHOKEHHE JK, np
Pasnen 2. Dusnosnorus MHUKPOOPTaHU3MOB. A3pOoOHbIE 1 aHaIPOOHbBIE
MHUKpPOOPIaHNU3MOB Oakrepnu.

Tema 2.2. @epMEHTATUBHASI AKTUBHOCTD JNK, np

MHUKPOOOB.
Paspen 3. 'enetuka Tema 3.1. Buasl 13MEHUYHMBOCTH, OOMEH K, P
MHKPOOPTaHM3MOB TreHeTUYECKON nH(opmanmen y MUKpOOOB.

Tema 4.1. CTpykTypa BUpyCcOB, B3aumonencraue | JIK, /1P
Pasgen 4. O0mas PYKLYP Py a

BHUPYCOB C KJIETKaMU, PEIPOTYKIIUS BUPYCOB.
BHUPYCOJIOTHSL. by PEpOry by K TP

Tema 4.2. baktepuodaru. ’

Tema 5.1. CuHeprusm U aHTaroHU3M. TR, P
Paszpgen S.

Tema 5.2. AHTHOMOTHKA. OCHOBHBIE TPYIIIIbI JIK, np
B3anMmoortHOIIIEHIS .

. AHTHOUOTHKOB, MEXaHU3M UX JCHCTBUS.

MUKPOOHBIX MOITYJISIIHIA.

Tema 5.3. Antubnoruxoycroitunsocts u nytu | /1K, /1P

ee MpeoJI0JICHUs
Pazgen 6. Mcnonb3oBanue K, np

MHUKpPOOPTaHHU3MOB B
OMOTEXHOJIOTUH

Tema 6.1. IlpoxynieHTsl aHTUOMOTUKOB U
JPYTHX JIEKAPCTBEHHBIX BEILECTB.

* _ 3anonHAeTca Tobko 1o OYHOWM popme obyuenus: JIK — aekyuu; JIP — nabopamopHsie pabomei; C3 —

CeEMUHAPCKUe 3aHAMUA.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

Tabnuya 6.1. MamepuanvHo-mexnuyeckoe obecneyerue OUCYUNIUHDBL

Tun aynuropuu

OcHalenue ayIMTOpuu

CrnenuajJu3upoBaHHoOe

yueOHOe/1abopaTopHoe 000py/a0BaHue,
ITO u maTepuaJibl 1J OCBOCHUS
AUCHUILIUHBI (IpU HEOOXOIUMOCTH)

JlekiimoHHas

Aynutopus J1sl IpOBEJAEHUA
3aHSATHH JIEKIXOHHOTO THIIA,
OCHAaIllICHHAas1 KOMIIJICKTOM
CHEeNUAIN3UPOBAHHOM
Mebenu; TOCKOoH (3KpaHoM)
U TCXHUYCCKUMU
CpeAcTBaMH MyJIbTHMEANA

YueOHas ayquTOpus TSI IPOBEACHIS 3aHATHH
JIEKUMOHHOTO ¥ CEMUHAPCKOI0 THIA, TPYNIOBBIX
U UHIUBUYaTbHBIX KOHCYJIbTAIMH, TEKYIIETO
KOHTPOJIA U IPOMEKYTOYHOU aTTeCTallUu.
KomrmiekT criennanu3upoBaHHON MeOemH;
TEXHUYECKHE CPEJCTBA: MYJIbTUMEIUNHBIN

npoektop TOSHIBA X200, Hoyr6yk ASUS FOE




Tun aynuropun | OcHamenue ayauropun | Crnenmaan3npoBaHHOe
yueOHOe/1a0opaTopHOe 000pyA0BaHue,
IO 1 maTepuaJibl VI 0OCBOCHUS
AUCUMILTUHBI (TIPH HEOOXOAUMOCTH)

[IPE3CHTAaLIUH. Core 2 DUQ T5750, numeeTcst BBIXO B UHTEPHET.
[IporpamMmMHoe obecrieueHue: MpOAYKThI
Microsoft (OC, naker ohucHbIX
npuioxenuid, B T.4. MS Office/ Office 365,
Teams, Skype)

JlabopaTopus Aynauropus ais mpoBeneHus | KoMImekT ciennann3upoBaHHON MeOenu;
nabopaTopHBIX padoT, TexHuueckue cpeAcTBa: BUACONPOCKTOp Xiaomi
WHIHUBUIYAJTbHBIX Mijia Laser Projection
KOHCYJIbTAIUH, TEKYIIETO Hoyt0yk Toshiba Satellite A 350-20J
KOHTPOJISI U BrITsKHOM mIKad 171 IpoBeaCHUS
MPOMEKYTOUHOU naboparopHoro mpakTukyma JIAB-1500
aTTecTalluy, OCHAILIEHHAS Ob6nyuarens xpomarorpaduueckuii YOC-
KOMILJICKTOM 254/365
CTIEINATN3UPOBAHHOM bans Boxgstrass Memmert WNB 7-45
Mebenn u 00opynoBaHueM. | MUKPOCKOIBI U MHKPOIIPENapaThl, TEPMOCTATHI,

ra30BbIC TOPENKH, XOJIOJUILHUKH, AIapaThl
KpotoBa, 0BOCKOITBI, aHAYPOCTATHI,
UHCTPYMEHTHI (0aKTEepHUOJIOTHUECKUE TTETIIN 1
MUHIIETHI), TabopaTopHas 1ocy1a, Habop
KpacUTeNel, MUTaTeNbHbIE CPENBI, KYJIbTYPbI
MUKPOOpPraHu3MoB. [{eHTpudyru, aBToKINaB,
CYX0’KapoBoii mkag.

Hns Aynauropus ans Hocka ¢ ¢pimomacrepamu, [leproanyeckas

CaMOCTOSITETIBHOM | CAMOCTOATENHHOM paboThI cucTeMa XUMUYecKuX anemMentoB J[. 1.

paboThl obyygaroruxcs (MOXXeT Menneneena.

o0yJaronmxcs HCIIOJIb30BaTHCS IS KOMIUIEKT crieruain3upoBaHHOM MeOey;
MPOBEICHHUS CEMHHAPCKUX TexHUUecKHe CpeicTBA: BUICOMPOCSKTOp Xiaomi
3aHsATHI M KOHCynbTanmid), | Mijia Laser Projection; HoyTOyk Toshiba
OCHAIlleHHasd KOMITJIEKTOM Satellite A 350-20J, umeeTcst BBIXO B HHTEPHET.
CIICIUATU3UPOBAHHOM [IporpaMmMHOe oOecrieueHune: MPOITYKThI

Mebenn u komnbiorepamu ¢ | Microsoft (OC, maket o(hMCHBIX IPUIIOKEHHH, B
noctynoM B OHOC. T.4. MS Office/ Office 365, Teams, Skype)

* - ayguTopua ans camoctosTenbHol paboTbl obyyatowmxca ykasbisaetca OBA3ATE/IbHO!

7. YYEBHO-METOANYECKOE n NHPOPMAIIMOHHOE
OBECIIEYEHUME JUCIIUIIJINHBI

a) OCHOBHasI JIUTepaTypa
1. MemuiuHCcKass MEKPOOHOJIOTHSI, BUPYCOJIOTHS U HMMYHOJIOTHSL [DIIEKTPOHHBIN pecypc]:
yueOHUK B 2-x ToMax. T.2/mon pen. B.B. 3sepeBa, M.H. boiiuenko. - 2-e u3na., nepepad.
n got. - MockBa: I'90TAP-Menua, 2018.
2. MenunuHckas MUKPOOHOIOTHS, BUPYCOJIOTHSI M1 UMMYHOJIOTHSI [ DIIEKTPOHHBIN pecypc]:
yaeOHuK B 2-X Tomax. T.1 / mox pen. B.B. 3BepeBa, M.H. Boituenko. - 2-e u3., nepepad.
u gom. - Mocksa: '90TAP-Menua, 2018. - 448 c.



MenuuuHckass MUKPOOHOJIOTHS, BUPYCOJOTHS M HMMYHOJIOTHA. ATIac-pyKOBOJICTBO:
Yuebnoe mocodue / A.C. beikoB [u mp.]; mox pea. A.C. beikoBa, B.B. 3BepeBa. - M.:
MenunuHackoe nHpopManmoHHoe areHTcTBo, 2018, - 416 c.

Bopucos JI.b. Meauuunckass MUKpOOHOJIOTHS, BUPYCOJIOTHSI, IMMYHOJIOTHS. Y4eOHUK
115t By30B. M.: MUA, 2016.

OO01mast 1 caHuTapHasE MUKPOOHOJIOTHS C TEXHUKONH MHUKPOOHOJIOTHYECKIX HCCIICTOBAaHUH.
Yueonoe nocodue. ITox pen. A.C. Jlabunckoii, JI.I1. baunakosoii, A.C. Ennoii. CIIO.:
HznarensctBo «Jlanb», 2016.

Mukpob6uosorusi, BuUpycosiorusi. PykoBoicTBO K J1abopatopHbiM 3aHsaTHsAM. [lox pen. B.B.
3sepeBa, M.H. boituenko. M.: I'OOTAP-Menaua, 2015.

0) 1OMOJIHUTE/IbHASA JIUTEepaTypa

1.

2.

3.

Capyxanosa JL.E., Bomuna E.I'., flmuua H.B. O0mas MukpoOuoaorus, BUPyCOJIOTHS U
NPUKIIAJAHAs IMMYHOJIOTHA. YuebHnoe nmocodue. M.: m3n-so PY/IH, 2020.

I'mpua B.C. Mukpodmopa pacreHnii ¥ (HUTOMMMYHHUTET. Y4YeOHO-METOIUYECKOE
nocobwue. - M.: za-so PYJIH, 2018.

Bomuna E.I',  CapyxanoBa  f.P., CapyxanoBa JLE. Merogel omnpeneneHus
(dbepMeHTaTUBHOW aKTUBHOCTH BO30ynuTeneil MH(EKIMOHHBIX 3a0oieBaHuil. Y4eOHO-
Meroanueckoe nocodue. M.: M3n-so PY/IH, 2017. - 48 c.

DJIeKTPOHHO-0HOJINOTEYHbIe CHCTEMBI, MPEAOCTABIIAIONIME BO3MOXKHOCTh KPYIJIOCYTOUYHOI'O
JUCTAHIIMOHHOTO WHAMBUIYAJIBHOTO JOCTYIAa KaKJIOMYy OOydaromemycs W3 Jito0OW TOYKH, B
KOTOpOi uMmeetcst AocTyn Kk cetu UnTtepuer. Jloctyn obydaromuxcsi opranuzoad 1o IP-agpecam
PYIH, napossim u noruHam

DnekTpoHHo-O0ubamoreunas cucrema PYJIH — ObC PY/JIH
http://lib.rudn.ru/MegaPro/Web

ObC «YHuBepcuteTrckas OUOIMOTEKa OHIAIH
http://www.biblioclub.ru

3BC IOpaiit http://urait.ru

OBC «Koncynprant cTtyaenta» Www.studentlibrary.ru
3BC «Jlanp» http://e.lanbook.com/

ba3bl JAHHbIX, I/IH(l)OpMaHHOHHO-CleaBO‘-IHbIe U MOUCKOBBbIC CUCTEMBbI:

https://pubmed.ncbi.nim.nih.gov/ — PubMed — TekcroBast 6a3a TaHHBIX MEAUIIMHCKUAX U
OHOJIOrNYecKUX MyOIuKaui

http://elibrary.ru/defaultx.asp — Kpynueiitmii poccuiicKuii HHACKC IIUTUPOBAHUS B
00J1aCTH METUIIMHBEI, (papMariii ¥ OMOJIOTHH.

http://lib.rudn.ru/ — Hayunas snexrponnas 6udnanorexa PYIH.
https://chem.nlm.nih.gov/chemidplus/ — kpynHelimuiit nHGOpPMAIOHHBINA pecypc
XMMHUYECKOH HH(POPMALIUH OMOMEIHIIMHCKOTO MPOQHIIS.
https://pubchem.ncbi.nlm.nih.gov/ — kpynHeiimieii B Mupe OecriatHas 6a3a JaHHBIX IS
MIOMCKA U M3YYEHHsI XUMHUUECKON HH(POPMAITHH.

kypc Interlab “Xpomaropadus: TonkoBaHHME M TPUIOKEHHE B HAyKe U TEXHHUKE»:
https://www.youtube.com/watch?v=ddCIrM8rN4I

Vuebno-memoouueckue mamepuanwl 0Jis1 CAMOCMOAMENbHOU pabomvl 00y4arOWuxcs npu

0CBOeHUU OUCYUNTUHB/MOOYAA™E:

Kypc nexuuii no nucuumniante «Mukpobuonorusay.

JlaGopaTopHBIi MPAKTUKYM MO AUCHUIUIIHE «MUKpobuonoruay.


http://lib.rudn.ru/MegaPro/Web
http://www.biblioclub.ru/
http://urait.ru/
http://www.studentlibrary.ru/
http://e.lanbook.com/
https://www.youtube.com/watch?v=ddC9rM8rN4I

3. Meroaudeckue yKa3aHus TO BBINOJIHEHWIO U O(QOPMIEHUI) KOHTPONBHOW M
CaMOCTOATEIBHOM paboTh! O AucHuILIiHe « MUKpobuonorua»

* - Bee yueOHO-METONMYECKME MaTepHaibl [Ulsi CAaMOCTOATE/IBHOM paboThl OOY4YaromuxCs
pa3sMENIaoTCs B COOTBETCTBUM C JIEHCTBYIOIIUM [IOPSAIKOM Ha CTPAHMLIE JMCLMILTHHEL B TYHUC!

8. OIIEHOYHBLIE MATEPHAJIBI U BAJUIBHO-PEUTHUHIOBASI
CUCTEMA OIIEHUBAHWA YPOBHSI COOPMHUPOBAHHOCTH
KOMIOETEHIIUH MO JUCHUILIUHE

OneHoYHBIe MaTEPHANTBI W 0AUIEHO-PEUTHHIOBas cHcTeMa* OIEHWBAHMS YPOBHA
chOPMHUPOBAHHOCTH KOMIETEHIMH (YacTH KOMIIETEHIWH) 1O WTOraM OCBOEHUSA
JTUCITUILTHHEL «MuKpobuonorua» mpencrapiessl B [Ipunoxennn K Hacrosmeii Pabouei
IpOrpaMMe JUCIUTUIUHBL.

* - OM n BPC ¢opMupyioTcs Ha OCHOBAaHHH TpeDOBaHMH COOTBETCTBYIOUIETO JIOKAILHOTO HOPMATHRHOTO
axkta PV]IH.
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