AHHOTaIuMs paboueit mporpaMmbl TUCITATTAHBI
b1.B.05 «buobe3onacHOCTh B MUKPOOHOIOTHI»

O0beM TPY10eMKOCTH: 3 3a4ETHBIX €AMHHIIBI
Heab qpucuuninHbl: Lensio ocBoeHMs TUCHHUILUTHHBL «BHO0E30IIacHOCTh B MUKPOOHOIOTUID SIBIISIETCSI
¢dopMHpOBaHKE y CTYISHTOB NPO(ECCHOHATIbHON KOMIETEHIHH B IPOU3BOJCTBEHHOH, Y4eOHOH H
UCCIIEIOBATENbCKON NIeSTEIbHOCTH, a TaKkKe aHaiu3 (yHAaMEHTalIbHBIX 3HAHWW, HalpaBlICHHBIX Ha
pacmupeHne MpeICTaBIeHUH O pa3HOOOpa3HH MaTOTCHHBIX MHUKPOOMOJIOTMYECKUX areHTOB, MX POJH B
Pa3IMYHBIX HEONArONMpPUATHBIX TIPOIECCaX M SBICHUSAX, MX HCIOIb30BAHUM B OMOTEXHOJIIOTHMYECKUX
mporeccax, crnoco0ax HEOOMyNICHHS HMX MOMNaJaHds BO BHEIIHIOK cpeny. [ maBHas menb Kypca -
MoJTydeHHe, HaKOTUIEHHE W YCBOEHHE 3HAHWU B cdepe OMONIOTHUECcKOr 0e30macHOCTH M OMOJIOTHIECKHIX
PHUCKOB, KaK OCHOBHI IS MPAKTHYECKOTO OOCCIIEUCHHsI OMOJIOTHIECKON 0e30macHOCTH, (OpMUPOBAHHE
YyBCTBa OTBETCTBEHHOCTH MHKpOOMOJOra 3a TMPOWU3BOAMMBIE WM JIEHCTBUSI TEpe] 3aKOHOM,
YEJI0BEYECTBOM U OKPYKAIOIIEHN Cpeion.

buobe3onacHocTh — crucTeMa Hay4HO-OOOCHOBAHHBIX MEPONPUATHUN, HANpaBICHHBIX Ha
MpPEAOTBPALICHUE WIM CHIKEHHE 10 0€30MacHOr0 ypOBHS MOTCHIIMAIBHO HEOIarompusTHBIX
BO3/ICHICTBUI HCIONB30BaHUsI OMOJIOTMYECKUX AareHTOB — B MEPBYIO OdYepe/lb, OakTepuil u
BHUPYCOB, UX (DparMEeHTOB U META0OJIUTOB, & TAKKE TEHHO-HHKCHEPHON JIEATEIIFHOCTH U TEHHO-
WHXCHEPHBIX (TPAaHCTEHHBIX ) MUKPOOPTaHU3MOB Ha 3JI0POBLE YEJIOBEKAa M OKPYKAIOIUIYIO CPEly.

Kypc «buobe3onacHocTs B MUKPOOHOJNOTHH» JaeT OCHOBBI IPABOBOIO 3HAHUS CIICHUAITUCTY-

MHKPOOHOJIOTY | NMPHU3BaH c(hOPMHUPOBATH €T0 NEATEILHOCTh M HAYYHOE MUPOBO33PEHNE B COOTBETCTBHU
C CyIIeCTBYIOIIMMH HOpMamH. OOCYXIAroTCsi BONPOCHI W IYTH WX pPELICHUs, HalpaBieHHBIE Ha
pa3pcuicHue HECTaHOAPTHBIX CHTyaHI/Iﬁ, Tpe6YIOHII/IX HOPMAaTHBHO-IIPAaBOBOTI'O BMCIIATCIbCTBA,
9KCHEPTH3bl WM KOHTPOJIA, KaKk B MHUKPOOHOJOTHYECKOW MPaKTHUKE (KIMHUYECKAas: MHKPOOHOIOTHUS U
T.J.), TaK A B 00J1aCTH OMOTEXHOJOTHH (T€HHAS MHKEHEPHS, MHTPOIYKITHS OMOJIOTHIECKOTO areHTa).

3apaun AUCHUNJIMHBI. OCHOBHBIC 3a/aYél JHMCHUIUIMHBLI: CHOPMHPOBATH y CTYICHTOB: 0a30BOEC
MBILUJICHHE, O00ECHEeYMBAIOLIEE CBS3b BBIIOJHIEMOM IEATENbHOCTH B 001acTH MHUKPOOHMOJIOTMHM U
OMOTEXHOJIOTHUH C CYIIECTBYIOIIMMH METOJUYECKUMHU MpHUeMaMH U MOAXO0JaMH OIEHKH MOTeHIMaIbHON
OMAacHOCTH M PHUCKOB HCIOJNB30BAaHUS HOBBIX TEXHOJIOTMH B JaHHOW 00NacTH, a TakkKe CBS3b C
HOPMAaTUBHO-TIpaBOBOK 0a3oii B P® um npyrux cTpaH B 00JacTH peryjJupoBaHds M KOHTPOJS 3a
NOJYy4YeHHEM M HCIOJIb30BAaHUEM MHKPOOHMOJIOTHYECKUX areHToB, B ToM uuciae I'MO; crnocobHocTh
MMOHUMATh 3HAUE€HUE TEOPETHUYECKUX OCHOB MpeABHUCHUS (TIPOTHO3UPOBAHUS) BO3MOXKHBIX MTOCIEACTBUN
peanuzanry Npo(ECCHOHANBHBIX MEPONPUSTHA C HCIONb30BaHHUEM TEX WIM HMHBIX METOJIOB U
BO3HHMKAIOLINX PpE3yJIbTaTOB HAYYHO-IIPAKTUUYECKOW JAEATENPHOCTH B 00JacTH MHUKPOOHMOJIOTHH U
OMOTEXHOJIOTUH; CIIOCOOHOCTh IIJIAHUPOBAaTh, OPraHU3OBHIBATH M PEATU30BHIBATH MEPOIPUSATHS TIO
paloHaNIbHOMY MTPUPOJIOTIONIB30BAHUIO C MCIIOIB30BAHUEM MTPAKTHUECKUX HABBIKOB, METOJIUK, IPOLIEAYD
u 00opynoBaHus i 0€30MacHOIO BBIIOIHEHHS PadOT ¢ OMOJOTMYECKMMHU areHTaMH Pa3iIMYHbIX TPYIII
MAaTOTeHHOCTH; — pa3BMBaTh y CTYJAEHTOB YMEHHS HCIOJIb30BaTh COBPEMEHHYIO amnmaparypy u
o0opy/noBaHUe JUIsI BBINIOJHEHHS OHMOJOTHMUECKHX paboT; pa3BHBAaTh y CTYJAEHTOB HABBIKM PabOTHI C
y4eOHOW ¥ Hay9IHOU JTUTEepaTypo.

MecTo 1MCHMILIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM MPOrpaMMbl

Hucnunnuna «bnobe3onacHOCT B MHUKPOOHMOJIOTHM» OTHOCHUTCA K 4acTH, (HOpMHUpyeMoin
y4acTHUKaMH 00pa3oBaTeNbHBIX OTHOIIEHUH, bioka 1 «lucuuminael (Moaynn)» y4eOHOTO MIaHa.

Kypc «buobe3omacHOCTh B MHUKPOOHMOJIOTHM» Ba)KeH JUIS CTYACHTOB-MHKPOOHOJIOTOB,
CHEeUUAIN3UPYIOIINXCs B obnacTu OmorexHojornu u oOmed mukpoOuosnoruu. s ycBoeHHs Kypca
CTYAEHTY HEOOXOAMMO OPUEHTUPOBATHCS B MPOOIeMax o0uieid MUKpOOHOIOT Y, OMOXUMUH, (PU3UOIOTUN
MHKpPOOPTaHU3MOB. IMeTh HaBBIKM CaMOCTOSTEIHLHON padOTHI C TUTEPaTypOH, BKITIOUAS IEPUOTHISCKYIO
HAy4YHYIO JIUTEPATYpy MO OAaKTEPHOIOTHN M OMOTEXHOJIOTHH, a TaKKe€ HAaBBIKH PAOOTHI C 3JIEKTPOHHBIMHU
cpeactBamMu  uHpopManuu. M3yuenmro aucuumiHel - «broOezomacHOCTE B MHUKPOOHMOJIOTHID
NpPEAIECTBYIOT TaKuWe IUCHMIUIMHBI OakanaBpuara, Kak «bHOXMMHA ¢ OCHOBaMH MOJIEKYJISIPHOM
ouosorumy», «['eHeTKa U ceneknus», «MHKpOOHOIOTHs ¢ OCHOBAMH BHPYCOJIOTUU M OMOTEXHOJIOTHUIY,
KOTOpbIE M3Y4aloTCsi, B TOM 4ucie, B pamkax Hampasienus 06.03.01 «buosnorus», a Takxe «MUKpoOHas
ounoreoxumus», «Lluronmoruss mMukpoopranuzMoBy», «llomydeHne NPOTYKTOB MHUKPOOHOTO CHHTE3a»,



«JlabopaTtopHbie METOMABI HCCIIEJOBAaHHMS B MHKPOOHOJOTHM W MOJICKYIISIPHOW TEHETHKE» KOTOpHIC
M3YyJaloTCsA, B TOM uucie, B pamkax HampaieHus 06.04.01 «buonorus». MaTepuayibl THCIHILTAHBL
UCTIOJB3YIOTCS CTYJICHTAMHU B HAYYHOH paboTe MpU MOATOTOBKE BBITYCKHON KBaTHU(PUKAITMOHHOW PabOThI
(MarucTepckoil amMccepTani) W KpaliHe BaXXHbI B OCYIIECTBICHUU NPAKTUYCCKOW JCATCIBHOCTH
Maructpa omosioruu (MUKpOOHOIOTHH).

TpeGoBaHNsl K YPOBHIO OCBOEHUS TUCIHUILIMHBI
W3yuyenue naHHOM y4eOHOIl AMCUMILIMHBI HalpaBlieHO Ha (OpMUPOBAHHE Yy OOYYaIOIIUXCS
CJIETYIOIINUX KOMIIETeHINH:

Kox n HanmeHOBaHME WHANKATOpa Pe3ynpraTel 00ydeHus M0 TUCTIATUTHHE

ITK-3 CrnocobeH ocyliecTBIAT, OHOIOTHUECKOE M IKOJIOTHYECKOE MPOSKTUPOBAHHUE, JTa00PATOPHBIN KOHTPOJIb U
JIMarHOCTHKY, KOHTPOJIb 332 COCTOSIHUEM OKpY’KaloIiel cpeabl.

UIIK-3.1. CBoOGoAHO Biageer 3HaeT PyHIaMCHTAIBHBIC U TEOPETHUYCCKHIE MOHATHUS
(hyHIaMEHTAIBHBIMA B TEOPETUICCKUMHU obecnieueHnss 6M00€30IaCHOCTH TIPH BHITIOTHEHUH
MOHSTUSAMH OUOJIOTUH U SKOJIOTHU M UCTIONB3YeT JIESITEIbHOCTU B 00JIACTH MUKPOOUOJIOTHH.

9TH 3HAHUS [T OCYIIECCTBICHUS YMEET ONpPEeeIsITh KJIAcC OMACHOCTH OMOIOrHIEeCKOr0 areHTa,
JKOJIOTUYECKOTO MPOSKTUPOBAHUSI. rpyIINy MaTOr€HHOCTH, O€30aCHO BBIMOHSITH JIAOOPATOPHBIC

MaHUITYJSIOUHA € TaTOICHHBIMHA OHOJIOTHYECKUMH ar¢HTaMHU
JJIA OCYIICCTBJICHUS DKOJOTHYCCKOT'O ITPOCKTUPOBAHMSA.
BJIAACCT HABBIKAMHU IMMPOCKTUPOBAHUA 61o0e30nacHo pa60TH
C IaTOI'CHHBIM MI/IKp06I/IOJ'IOFI/I‘I€CKI/IM ar¢HTOM.

UIIK-3.2. Ucrionp3yeT 3HaHUSA 3HAeT 3aKOHOMEPHOCTH HKOJOTWYECKHX IPOIECCOB |
3aKOHOMEPHOCTEH IKOIOTHYECKUX MPOIECCOB U JOKYMEHTAallMI0,  PErjJaMeHTUPYIOUIYl0  oOpalieHue ¢
SIBJICHUH 715 TOJJrOTOBKH HAYYHBIX IIPOEKTOB U MaTOTEHHBIMH OMOJIOrMYECKUMHU areHTaMmu B
HayYHO-TEXHUYECKHUX OTUETOB. MHUKpPOOHOJIOTMYECKOI ~ J1aboparopuu, TPH  MOJATOTOBKH

HAYYHBIX IPOCKTOB M HAYYHO-TCXHHUYCCKUX OTUCTOB.
yMEeT OpPraHU30BBIBATH MEPOIPUATHS C YUETOM TpeOOBaHUI
6106€301aCHOCTH 7Sl COCTABJICHUS HAYYHBIX POEKTOB.
BJIaJIcCT METOJaMU BBISBICHUS YSI3BUMBIX MECT, CIIOCOOHBIX
BBI3BATh 3apaKCHHUsI IEPCOHAIA U OKPYKAFOIICH CPe/Ibl
[MATOTEHHBIM OMOJIOTHYECKMM areHTOM, ¥ METOIaMHU
BOCCTaHOBJICHUS OM00€30IaCHOCTH 00BEKTOB JIJIs
MOJIrOTOBKK HAYYHO-TEXHUYCCKUX OTUCTOB.

Conep:xxanue TUCHHUIINHBI:
Pacnipenenenue BuoB y4eOHOI pabOThI U UX TPYJOEMKOCTH TIO pa3fesiaM AUCIUIIIHHBL.
KomngecTBo yacoB

Bueayaut
AynutopHas
Ne HanmenoBanue paznenos (Tem) opHast
Bcero pabora
pabora
JI 113 JIP CPC
1 [TonsiTre 6uonornveckoii 6ezonacuHocT. cropus 12 2 5 8
) 6uobezonacHoctu. broteppopusm.
OCHOBHBIE MEXAYHAPOTHBIE HOPMBI 0H00€30aCHOCTH.
2 OCHOBHBIE HOPMAaTUBHO-TIPaBOBbIE akThl PP B obOnactn 12 2 2 8

6100€30MacHOCTH M JIEATEIILHOCTH 110 00PAIIECHHIO C
MHUKPOOHOJIOTHYECKUMH 00bEKTaMH.

Bronornyeckue areHTsl B MUKPOOHOJIOT U KaK 0OBEKTHI
3. 6uobesonacHocTH. ['eHbl, OakTepun, BUpYychl, TpHOHbL. Tokcuusr | 12 2 2 8
Y UHBIC META0OJIHTHI.

Bronornyeckast 6e30MacHOCTb OHOTEXHOIOTHUECKUX

4 12 2 2 8
MIPOM3BO/JICTB.
5 Brobe3onacHOCTh OAKTEPHOIIOTUICCKUX U KIIMHUKO- 12 2 2 8
) JIMarHOCTHYECKHX JJa0OpaTOpHHl.
O6opynoBaHue, MaTepUalbl U CHEICPEACTBA sl 0€30IacHOTO
6 BBIITIOJIHCHUS pa60T C IIaTOIr'€HHBIMH 6I/IOJ'[OFI/I'-IQCKI/IMI/I arcHTaMu. 12 2 2 8

MeTomp! 6€30macHOr0 BRIITOTHEHHS Pa0OT ¢ MATOI€HHBIMHU
OMONIOrMIECKUMH arcHTaMH.




Konnuectso yacos
Breayaut
Ne HammenoBanwme paznenos (Tem) AymuTopHas opHyaa
Bcero pabota
pabora
JI 113 JIP CPC

HUTOI'O no pasdenam oucyuniurol 72 12 12 48

Konrpoiss camocrositensHoi pabotsl (KCP)

[Tpomexyrounas arrecrams (MKP) 0,3

IToaroToBKa K 9K3aMEHY 35,7

OO01ast TPYA0EMKOCTb 1O TUCIATUIHHE 108

KypcoBbie padoThI: HE IIPEyCMOTPEHBI
®opma npoBeieHUs aTTeCTALMU N0 AUCHUILINHE: K3aMEH
ABtOop A.A. CamkoB




