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1. Ilesib 0CBOEHUA TUCHUILIUHBI

[lenb OCBOEHUSI TUCHMIUIMHBI — (POPMHUPOBAHUE KOMIIETEHIMI B O0JIACTH OCYIIECTBICHUS
TEXHOJIOTMYECKOr0 MpOollecca B COOTBETCTBUU C PErJIAMEHTOM M HCIOJb30BAHMSI TEXHHUYECKHUX
CPEICTB Ha OCHOBE CIIOCOOHOCTU K aOCTPAaKTHOMY MBIIUICHHUIO, aHAJIN3Y, CHHTE3Y.

[Tporpamma pazpabotana B coorBerctBuu ¢ ®I'OC BO mo HampaBieHHU0 TOATOTOBKH (Crie-
nuanbHocTH) 19.04.01 buoTtexHoI0THSA, YTBEPKICHHBIM ITpruka3zoM MunoopHayku Poccun 10 aBry-
cta 2021 roma Ne 737.

2. Mecto aucunminnbl B ctpykrype OITOIT
Jucnuniuna «['eHeTuKa U TeHETUYECKUE TEXHOJOTUU B IMPOMBIIIJICHHON OMOTEXHOJIOTUN

(b1.B.JIB.04.02) oTHOCHTCSI K TUCIUIUIMHAM 110 BBIOOPY Yactu, hopMupyemMoit yuacTHUKaMu oOpa-
3oBarenbHbIX oTHOHEeHu OITOIL.

Jlis  OcBOGHHWST JaHHOM JTUCIUIUIMHBI HEOOXOIUMBI
chopMUPOBaHHbIE HA MIPEIbIAYILIEM YPOBHE 00Opa30BaHHUS.

3HaHUsA, YMEHUS U HABBIKU, MTOJYYCHHBIC MPU U3YYCHUH JAHHOW TUCHUIUIMHBI HEOOXOIUMBI
JUISL YCTICIITHOTO MPOXOXKIECHUS Y4EOHBIX U TPOU3BOJICTBEHHBIX MPAKTHUK.

3HaHUA, YMCHHUSA W  HABBIKWU,

3. Hepeqem, IVIAHUPYEMBIX PE€3YyJIbTAaTOB Oﬁy'—IEHHﬂ no AMCIMIIJINHE, COOTHECEHHBIX C IIJIAHHU-
PYEMBIMU pe3yjibTaTaMH OCBOCHUA 06pa30BaTeJIBHOI7[ NMporpaMmal

Pesynbratel  ocBOeHHS COOTBETCTBUH  C
npodeccHOHATLHBIME CTaHIAPTaAMHU:

[Ipodeccuonanpupiii crangapt «Crneuuaiuct MO TMPOMBIIUICHHON ¢apManuu B 00JIacTH
WCCIICIOBAaHUM JICKAPCTBEHHBIX CPEICTB», YTBEPKICHHBIM MpHKa3oM MUHHCTEpCTBA Tpylda H
conmanbHOU 3ammThl Poccuiickoit denepanuu ot 22 mas 2017 r. N 430H (3apeructpupoBaH
MunucrepcTBoM roctuimu Poccuiickont deneparuu 6 utons 2017 ., peructparrionsbiii N 46966);

Kox A, ypoBensb kBanudukanuu 6.
Tpyoosas ¢pynkyus Komx A/01.6: TIpoBenenue padoT 1o ¢papManeBTUIecKoi pazpadboTke

[Ipodeccrnonanbublii cTanaapT «CHenuamucT IO MPOMBIIUICHHOHN (apmanuu B 00JacTu mpo-
W3BOJICTBA JICKAPCTBEHHBIX CPEJICTBY», YTBEPKICHHBIA MPHKa30M MUHUCTEPCTBA TPyAa M COIH-
anpHOM 3amuTsl Poccuiickoit ®enepaunn ot 22 mas 2017 r. N 430n (3apeructpupoBan MuHU-
crepcTBOM roctuitnu Poccuiickoit depepannu 6 utons 2017 r.,peructparmonnsiii N 46966)

Kox A, ypoBenb kBanudukauu 6.

Tpyoosas ¢hynkyusa: BeneHue TEXHOIOTHYECKOTO MpoOIecca MPU MPOMBIIUICHHOM TPOH3-
BOJICTBE JIEKAPCTBEHHBIX CpEACTB BeleHne TEeXHOJIOTHYECKOTO IpOoIecca IMPH MPOMBIIUIEHHOM
MIPOU3BO/JICTBE JIEKAPCTBEHHBIX CPEACTB

JUCIUITIINHBI C(i)OpMy'J'II/IpOBaHBI B

Konpl 1 conepxanue

Ne KOMIIETEeHIUi [1nanupyemsble pe3yabTaThl 00y4eHHs (JECKPUITOPHI)
n/n
3HaTh ‘ Ymern ‘ Brnaners HaBbIKamMu
VYK-1 CnocoGeH ocyliecTBIATh MOUCK, KPUTUUECKUN aHAJIN3 U CHHTE3 UH(POpPMALUU, MPUMEHSITD
CUCTEMHBIN MOJXO JUIsl pEIIeHUs TOCTAaBJIEHHBIX 3a7a4
1. HAyk-11 [Tpuauunser  coBpe- | Mcnonb3oBath coBpe- | Bianers HaBblkamu
OcyiecTBisieT o- | MEHHBIX ~MH(QOpMa- | MEHHbIE HH(OpMaIK- | UCIOJIb30BAHUS CO-
UCK MH(OPMAIIMM | IMOHHBIX TEXHOJIO- | OHHbIE  TEXHOJIOTUH | BPEMEHHBIX UH-
JUIS pellieHus], I0- | TUH, MCIOJNb3yeMbIX | ISl HAKOIUIEHHUs, 00- | (hopMalrOHHBIX
CTaBJICHHOM 3a7aun | AJs HaKOIUICHH, | pa0OTKM M  aHajiu3a | TeXHOJIOTUi JUISL
M0 Pa3JIMYHBIM TH- | OOpaOOTKH M aHAIM- | pe3yJbTaTOB Tpodec- | HaKoTUIeHHs, 00pa-
11aM 3aIpocoB 3a pE3YJITaTOB | CHOHAIBLHOU nesi- | OOTKM M aHanm3a
po(ecCHOHANBHOM | TeTHHOCTH pe3yNbTaToB  Ipo-
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ACATCIIbPHOCTHU

(dheccruoHanbHOM
JEATSILHOCTH

Komnerenmusi OIIK-1. CriocoGeH aHaau3upoBaTh, 000011aTh U UCIIONIB30BaTh (DyHIaMEHTATbHbIE
Y TPUKIATHBIC 3HAHUS B 00JACTH OMOTEXHOJIOTHH JUIS PEIICHUSCYIECTBYIOIIUX M HOBBIX 3a1a4
B IpoheccroHabHON 00J1acTH

2. Honk-11
Hcnonb3zyer  omeIT
OTEYECTBEHHBIX U
MEXIYHAPOIHBIX
MPOU3BOAUTENEN B
00JacTl TEXHOJIOTUU

1.IIpouecc 6uo-
TEXHOJOTHYECKHUX
MIPOU3BO/ICTB
2.HamnpaBnenus u
MIPUMEPHI UCTIONb-
30BaHUAOMOTEXHO-

1.AHanu3upoBarth
MEePCIEKTUBBI Pa3BH-
THS U BHEJPEHUSHO-
BBIX OMOT€0TEXHO-
JIorui
2.0npenensth BO3-

1.Ananranuu npo-
1lecca B COOTBET-
CTBUU C TIPHUHIIN-
namMuESG
2.Ananusza aBoii-
HOTO MPUMEHEHUS

MPHUKJIATHBIC 3HAHUS
B oOsacth OHOTEX-
HOJIOTUW ISl perie-
HUSl CYIIECTBYIOIINX
U HOBBIX TPUKIAI-
HBIX 3aJa4 B TMpO-
dbeccroHanbHOM 00-
JIaCTH

pOOHBIE KOHCOPIHU-
YMBI, UCTIOJIb3yEeMBbIX
B OMOTr€0TEXHOIOTU-
SIX ¥ TEXHOJIOTHSIX
3alUTHIOKPYKak0-
LIEN CpeIbl

2. Ponb GuotexHo-
JIOTUH B BIIMSIHUU
Ha aKTyaJIbHBIC
poOIEMBI 3KOJI0-
THH
3.IlepcrieKTUBBI
Pa3BHUTHS HOBBIX

HblE 3HaHUS B 00Ja-
CTH OHMOTEXHOJIOTHH
JUTSL PEIIeHUs CyIIe-
CTBYIOIIHMX U HOBBIX

MIPHUKJIATHBIX 337134 B
npodeccHoHaNBHOMI

obnactu

MPOU3BOJICTBA OWO- | JIOTHIA B pa3iud- MOHOCTH HUCIIOJb- OMOTEXHOJIOTHIA,
TEXHOJOTUYECKON HBIX OTpacisix 30BaHUA MPUPOJHBIX | (OPMYIUPOBAHUS
POTYKLIUU 3.Hanpasnenus Y TEHHO MOJIU(HIIN- nyTel pemeHus

pa3BUTHA OTpaciield | pPOBaHHBIX IITAMMOB | PHCKOB,

OMODKOHOMUKH; MHKPOOPTaHU3MOB B | BO3HMKAIOIIUX B

KpUTEPHUU U UH]U- OHOTEXHOIOTHYe- polecce pa3BUTHUS

KaTOpbI YCTONYH- CKHUX TpoIieccax Io- OMOPKOHOMHKH

BOT'O Pa3BUTHS ay4yeHus Gpapmarnes-

4.Ilpouecc coep- TUYECKHUX CyOCTaH-

IIICHCTBOBAHUS XH- U U IEKapCTBEH-

MHUYECKHX MPOLEC- HBIX [IPETIapaToB

coBB coOoTBeTCTBUHM | 3.0mpenensits BO3-

C COKpaIIeHuEeM MOYKHOCTH UCTIOJb-

HEraTUBHOTO BJIMS- | 30BaHUS MYTAHTHBIX

HUSTHA OKPYKaro- ¥ TEHHO MOAM(HIIN-

IIyI0 Cpeny POBAaHHBIX IITAMMOB

5.Muxkpoopranuszm JUTst OuopemMeanaIum

BI-IIPO/IYLIEHTHI OC-

HOBHBIX (hapma-

[IEBTUYECKUX CYyO-

CTaHIIMH U JIEKap-

CTBEHHBIXIIpenapa-

TOB

3. Honk-13 IIpumenser | 1. OcHoBHble MUK- | 1. [IpumensTs 0000- 1. Buagers HaBbI-

0000meHHbIe  (PYH- | pOOHOIOTHYECKUE HmIeHHBIE (PyHIaMEH- KaMH MCT0JIb30Ba-
JaMEHTalbHbIE U | MPOLIECCHl U MUK- TaJdbHBIC W TPHUKIAA- | HUSA 3HAHUU O pa3-

BUTHU TIPOMBIIII-
JIECHHOH OMoTex-
HOJIOTHH

2. OrneHuBaHug
MPEUMYIIECTB U
HEIOCTATKOB HC-
MOJIL30BaHMS OHO-
TEXHOJIOTHH.




HaIlpaBJICHUH B
OuoruapomeTa-
JTYpTUH U BHEIpe-
HUSI HOBBIXOUOTHI-
poMeTasuTypruye-
CKHUX TEXHOJIOTHI
4.Ponpb 6uoTEXHO-
JIOTHU JUIS PeIICHUS
MIPUPOIOOXPAHHBIX
po6JIeM B TOPHO-
METaJITypruuecKoM
KOMILJIEKCE; HOBBIC
TPEH/IbI B aHA3POO-
HOM COpa’KMBaHUHU.

4. O0beM NUCHHMILVIMHBI B 3aYETHBIX ¢IMHULAX ¢ YKA3aHHEM KOJIHYeCcTBa aKaJeMu4e-
CKHMX YaCOB, BbIJIeJICHHBIX HA KOHTAKTHYI0 pa0oTy o0y4aluuxcs ¢ npenojaasaresieM (1o Bu-
AaM Y4eOHBbIX 3aHATHI) H HA CAMOCTOAATEJIbHYIO padoTy 00y4arommxcs

KonraktHas ayauropHast | CaMoCTOsTeIbHAS
paboTa 00yJaronmxcs ¢ pabota, B TOM
MperoiaBaTesieM B Yacax, B | YHCIEC KOHCYJIb-
CemecTtp HanmenoBanwue pa3aenoB TOM YHCJIE TalH
IIACIATUTUHEI
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5. Conep:kaHue TUCUMILIMHBI (MOAYJISA), CTPYKTYPUPOBAHHOE MO TeMaM (pa3jesamM) ¢ yKa3a-
HHMEM OTBEICHHOT0 HA HUX KOJIHYeCTBA AaKA/IeMUUYECKUX YACOB M BUA0B y4eOHbIX 3aHATHI
5.1. Conep:xanue pa3iejioB TUCUUNIMHBI

Kon
KOMIIe-
TEH-
nuu(i)

HaunmenoBanue
pa3aesnoB AUCHUTLIN-
HEBI

Kpatkoe conepxanue pa3ienoB U TeM

Hyk-11
Honk-1.1
Honk-1.3

Pasznen 1. BBenenue B
JUCIUILIAHY. OCHOBBI
OMOXMMUU U MOJIEKY-
JIAPHOW F€HETUKU

[lonatue npombinuieHHONW OnoTexHomoruu. IIpumeHenue
(epMEeHTOB U MUKPOOPraHU3MOB Ul IPOMBIIIUIEHHOU Iepepa-
OOTKH U IIPOM3BOJCTBA XUMUYECKUX COEIMHEHUI, MaTEpHAJIOB,
TOIJIMBA, OMOTEXHOJIOIMYECKOIro IoyydyeHus (apmareBTHye-
CKUX CYOCTaHIIMI M JIeKapCTBEHHBIX mpemnapaToB. OO0mas xa-
PaKTEpUCTHUKA MOJXOMOB Ui CO3JaHMs HOBBIX NPAKTHUECKU
HOJIE3HBIX (PEPMEHTOB, MUKPOOPTaHU3MOB, COOOIIECTB MUKPO-
opranu3MoB. DPU3MKO-XMMHUYECKHE OCOOEHHOCTH CTPYKTYpBI
HYKJIEMHOBBIX KHUCIOT. KosblieBble MOJIEKYJIbI JABOWHBIX CIHU-
paneit /IHK, nonsitue o cynepcnupanusanuu, ee Ouojoruye-
CKas poJib B KJIETKaX MUKpOOpPraHu3mMoB. OU3NKO-XUMHUYECKUE
0COOEHHOCTH CTPYKTYpbl M (YHKIHOHMPOBAaHUS OEJIKOB H
depmenToB. MexaHnu3Mbl (PepMEHTATUBHOTO KaTalln3a M KUHe-
TUKa (pepMeHTAaTUBHBIX peakiuil. OCHOBHbIC T'€HETHYECKUE
IIPOLIECCHI B KJIETKAX MUKPOOPTraHU3MOB U UX peryismus. Me-
XaHU3MBbI PEIUIMKALUU U KOHTPOJIb KONUHHOCTH mia3mua. Me-
XaHU3Mbl O0mIeH © calTCrenupUIecKod PEeKOMOWHAINY.
TpaHCKpUIILUS U ee Peryisiuys Ha pa3inyHbIX ypoBHsAX. CuH-
Te3 OeJKa — IeHeTUYEeCKHH KO/, MEXaHU3M TPAHCIALUU U ee
perynauusa. CrabunbHocth PHK n Genka B kierkax O6axkTepuid.
Mertonbl reHeTHueckoro ooMeHa. I'enernueckas tpanchopma-
s, IpUpoOJHasl U UHAyLUHMpoBaHHasd. CIUsSHUE MPOTOILUIACTOB.
Konsbtoranus y 6akrepuil. JIuzorenuss u TpaHcIyKuus, oOmas
U cienu@uueckas.

benok-HyKJI€eMHOBOE y3HaBaHUE, PETyJIATOPHBIE OCNKH.

Metabosu3M U perysius.

Mertoap! aHanu3a reHoMoB. Merarenomuka. buoundopma-
tuka. PegaktupoBanue reHomoB. CuHTe3 reHoB. bubmmorexku
POMOTOPOB, TEPMUHATOPOB U CaNTOB CBA3bIBaHUA ¢ pHOOCO-
Mamu. Meraboandeckasi HH)KEHEpHUsI

Hyk-11
Honk-1.1
Honk-1.3

Paznen 2. Ilousarue u
OCHOBBI OMO3KOHOMH-
KN

Onpenenenne OMO3KOHOMUKH, OCHOBHBIE MOHSTHUS M TEp-
MHUHBI. 3a7aydl U Ledu OMOIKOHOMHUKH. OCHOBHBIE OTpPACiIU
ouoskoHoMuku. CojnepkaHue orpaciieil OMO3KOHOMHMKH U UX
pasBuTHe. CBs3b pa3BUTHS OHMOIPKOHOMHUKH C IOBBIIIEHUEM
sHeprodhPexTuBHOCTH, IP(HEKTUBHBIM HUCIOJIB30BAHUU OTXO-
JIOB, pa3BUTHEM BO300HOBIIIEMOIl SHEPreTUKH Ha OCHOBE OHO-
MAaccChl, IKOJIOTM3ALMEN MPOMBIIUIEHHOTO CEKTOpa, IOBBIIIE-
HHUEM YCTOMYMBOCTU CEJIBCKOTO XO3SICTBA, MPOU3BOJICTBOM
HOBBIX IIPOAYKTOB MUTAHUS, Pa3BUTHEM MEINULIUHCKUX TEXHO-
JOTUM W TIOJYyYEHHEM JIEKapCTBEHHBIX cpencTB. [Ipemmymie-
cTBa OMO3KOHOMUKHU. OmpeseneHrne BO3MOXHOCTEH M MOTEH-
[yana pa3BUTHS OMO3KOHOMUKHU - MUPOBBIE TPEH/bI M METOJIbI
ux oueHku. llpuMep aHanm3a pbhIHKAa € TMO3MLIMH HAy4dHO-
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TEXHUYECKOTO U TEXHOJOTMYECKOI'0 YPOBHS, a TAK)KE C OLEH-
KOW MEPCHEKTUB OTEYECTBEHHBIX MPOU3BOJACTBEHHBIX BO3MOX-
HocTel. buoskonomuka B Poccun. Ponb 1 MecTo 6uoTexHOMN0-
ruif B OMo’KOHOMUKE. BHenpeHne B MPOMBIIUIEHHOCTh U HUX
IIPUMEHEHHUE.

ESG u ycroitunBoe pazputue. Opranndeckas mpoyKIus.

OcHOBHBIC HaNpaBJICHUS U MPUMEPHI UCIOIB30BAHUS OMO-
TEXHOJIOTHI B Pa3JIMYHBIX OTpacisiX. Y CIOBUS MPUMEHEHHS U
nepcrnekTuBbl pazButus. Cenbckoe Xxo3siicTBo. KoHBepcus
pacTUTENbHOrO ChIpbs. llomyueHue pacTUTENBHOrO CHIPbS C
TpeOyeMbIMU CBOMCTBaMHU. Bompochl ceMeHOBOJICTBa, arpo-
TEXHUKUA U COCTOSIHME IIOAOPOAMS TMOYBHI U CHOCOOBI UX pe-
HICHUS.

JKMBOTHOBOJACTBO M MNTHULEBOACTBO. [IpuMeHeHue coBpe-
MEHHBIX OWOTEXHOJIOTUH HJIsi CO3/IaHUSl KAYeCTBEHHOI'O Ilie-
MEHHOI'0 CTaJa C HMCIOJIb30BAaHUEM METOJ0B NpuUMeHeHHus 16
F€HOMHBIX TEXHOJOTHMU JUIsl COBEPLICHCTBOBAHUSI KOMMEpUE-
CKUX WM COXpaHEHHs TeHO(MOHIHBIX MOPOJ KPYIHOTO POTaToro
ckoTa (wnu Apyrux *uBOTHBIX) Poccuu. [lumesas, nemntonos-
HO-OyMakHasi, KOKEBEHHAs! U TEKCTUJIbHASI TPOMBIIIIIEHHOCTb.
3HaueHue OHOMpenapaToB B A0ObIYE YIIIEBOAOPOIHOTO CHIPhS
U NOTEeHIuase ero nepepaboTku. Poiab OuoTexHomorui B mpo-
U3BOJCTBE (hapMalleBTUYECKON MPOAYKIIMU U B 00JacTu 3/apa-
BOOXpaHeHHs. buoTrexHomornyeckoe Nmojay4eHne aHTUMUKPOO-
HBIX MpEenaparoB, OMOJIOTUYECKU aKTUBHBIX COCAMHEHU, PO-
OMOTHKOB U NPeOMOTHKOB, BUTAMUHOB, aMUHOKHUCIIOT U Oel-
KOB, JIMIHWJIOB, CTEPOUIOB, Nojincaxapuaos. lcnosb3zoBaHue
PEKOMOMHAHTHBIX MHKPOOPIaHU3MOB JUIsl IOJIyYEHUs JieKap-
CTBEHHBIX CPEJICTB.

[ITamMmBbl, My3eH, MaTeHTOBaHUE. AmnapaTHoe oopmieHne
MHUKPOOHOJIOTHYECKUX NPOU3BOCTB

Hyk-11
Honk-1.1
Honk-1.3

Paznen 3. buoreorex-
HOJIOTHU U 3alIHUTa
OKPYKaIOIIEH Cpebl

buoreorexnomnorus. OmnpeneneHue OUOTEOTEXHOJIOTHH U
OMOTHPOMETAIITYpPTUM, OCHOBHbBIE MOHATHUS, TEPMUHBI. Tex-
HOJIOTUU TOJYYCHHA LBCTHBIX U 6HaF0p0}1HBIX METaJIJIOB U3
cynbGuIHBIX pya. OCHOBHBIE MPUHIIMIIBI, JIEKAIINE B OCHOBE
OMOTrMIPOMETAUIYPIrUUecKUX  TeXHosoru.  Pa3zHooOpasue
MHUKPOOPIaHU3MOB, HCIIOJIb3YEMbIX B OMOr€0TEXHOIOIMYECKHX
npoueccax (TaKCOHOMUYECKHE U (PU3UOJIOTMYECKUE TPYIIIBI),
ux Ouoreoxumuyeckas U OMOTEXHOJOTMUYEcKas poib. Mexa-
HU3MBI B3aMMOJEHCTBUSI MHUKPOOPTaHU3MOB C CYJIb(UIHBIMU
MUHepaJlaMu pyJ. buorexHoioruu mnonydeHuss MeTaioB M3
pya. Ucropusi pa3Butus. OCHOBHBIE TEXHOJOTUYECKHE IPO-
neccbl. ONbIT MPaKTUYECKOTro MPUMEHEHHs OMOTrHpoMeTal-
JTYPHUUYCCKUX TEXHOJIOTHH. HepCHeKTI/IBLI Pa3sBUTHUA HOBBIX
HanpaBiIeHUH B OMOTHIPOMETAJUIYPIMH M BHEIPEHHUS HOBBIX
OMOTHUIPOMETAIUTYPTHUECKUX TEXHOJIOTHH. buoTexHomoruu
JUISL peIIeHus! PUPOIOOXPAHHBIX MPOOIEeM B TOPHOMETAILTYP-
THYECKOM KOMIIJIIEKCE (OqI/ICTKa CTOYHBIX BOJ OT Cy.]'II)(baTOB,
HMOHOB METAJUIOB, LIMAHUIOB M THOIMAHATOB). MHKpoOUoIIO-
THYECKHE METOJBI TMOBBIMIEHUs HepTeoTnaun. OmnpeserneHne
He(TSIHOH MUKPOOHMOJOIMH, U €€ OCHOBHBIX 3a1ady. MUuKpo-
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OHMOJIOTUYECKHE METOJbI MOBHIIMICHUs HEePTEOTaaun B 00IIEM
nporiecce pazpadboTku HePTsiHOTO MecTopokaeHus. Crenndu-
yeckne (U3UKO-XUMHUYECKUE (AKTOPHI, XapaKTEpHbIC s
HePTIHBIX MecTopoxaeHuH. OCHOBHBIC (DYHKIIMOHAIBHBIC
IpYIITEI MUKPOOPTaHU3MOB He(PTAHBIX 11acToB. Kitaccuueckas
cxeMa TpO(PHUYECKOH IeNH 3aBOJHIEMOTr0 HE(TSIHOTO IIacTa.
JlMccuMIIIIIUOHHAs Cynb(GaTpeayKIUs, OCYILECTBIIsIeMas Ha
MECTOPOXKICHHUSIX He()TH aHA3POOHBIMHU T'eTepPO- U aBTOTPOd-
HBIMH MHKpPOOpraHu3MamMu. THITBI MeTaHOTeHe3a B HE(PTIHBIX
wiactax. HedreBpiTecHstone MeTabonnThl, UX Kiaccuduka-
WS ¥ IPUHIUI ISHCTBUS B HEPTSIHOM ILIacTe.
broreoTexHoNIOTNY U 3alIUTa OKPYXKAIOIMIEH CPEebl.

TexHOoJOrMKM OYMCTKU CTOYHBIX BOJ. VcTOpws co3maHus U
Pa3BHUTHUS OYHCTHBIX COOpYKeHH. DyHTaMEHTAIBHBIE OCHOBBI
OYNCTKH CTOYHBIX BOJ ((pu3mueckue, (U3MKOXUMUYECKUE U
OMOJIOrMYECKHE METOIbI).

[lepepaboTka opraHuyeckod (pakiUU MTPOMBIILICHHBIX,
OBITOBBIX M CEJIbCKOXO3SMCTBEHHBIX OTX0/0B. llepepaborka
OuopasnaraeMoi OpraHM4ecKod (Gppakiuy MyHUIUTAIBHBIX U
CENTbCKOXO03SHCTBEHHBIX OTX0JI0B METOJJOM KOMIIOCTHPOBAHUSI.
OCHOBBI KOMIIOCTHPOBAHHUE, TA0OPATOPHBIC U TPOMBIIILICHHBIC
yCTaHOBKH. MeTaHTeHKH, aHa3poOHoe cOpakuBaHme, mabopa-
TOPHBIE M TPOMBIIIICHHBIC YCTAHOBKH.

[lonatne OGuopemenuanys MoYB U BOJOEMOB. YTIEBOJIOPO-
JOKHCJISIFOIIAE MUKPOOPTaHU3MbI — OCOOCHHOCTH METa0O0JIH3-
Ma. @aKkTOpHbI, BIUSAIONINE HA CKOPOCTh CAMOOYHILICHHS TIOYBBI
1 3(G(PEKTUBHOCTh, NMPUMEHECHHUs OHOIPENapaTtoB B IMOYBE U
BOJIHOM cpee.

Metombl 60pBOBI ¢ 3arpsi3HEHUEM IUTACTHKOM. BO3MOXHO-
CTH WCIOJBH30BAHUS MHUKPOOHMOIIOTHIECKUX METOJIOB I OMO-
peMennanuy Mo4YB U BOJIOEMOB, 3aTPS3HEHHBIX TsDKETIBIMU Me-
tajamu. O

5.2. Jlekuuu
®opma | IIpaktu
No mpoBe- | deckas
- . | Kon-Bo [Tepeuens yueOHBIX JICHHS | TOATOT
pa3- | HaumeHoBaHue JIEKIHiI
nena 4acoB BOITPOCOB OBKa
(ITI1/
ITHIT)
1 BBenenue B quciu- 2 1. [loHsITHE IPOMBIIILIIEHHON Ounas TTHIT
IUIUHY OMOTEXHOJIOTHH.
2. [Ipumenenue GpepMeHTOB U
MHUKPOOPTaHHU3MOB B
OMOTEXHOJIOTHU
3. DU3UKO-XUMHUUYECKHE
0COOEHHOCTH CTpYK-
TYPBIHYKJICHHOBBIX KHUC-
JIOT
3 BbuoreorexHoJIOruK 1 2 1. BuoreoTxHOJIOTHS. Ounas [THIT




3al[UTa OKPYKAKOLIEH
cpeasl

Omnpenenenue Ouoreorex-
HOJIOTUU ¥ OMOTHIPOMETAII-
JypTUH, OCHOBHbIC MOHSTHS,
TEPMHHBI

2. TexHonoruu moiyde-
HUS [BETHBIX M 0J1aropoji-
HBIX METAJJIOB U3  CyIbhu-
HBIX PyI

3. OcHOBHBIE TPHUHIIH-
IBI, JIEXKAIIKEB OCHOBE OMO-
THIPOMETAUTYPTrUYeCKUX
TEXHOJIOTHI

Hroro yacos 4 4 0/4
5.3. Cemunapsl
JlanHbIi Bua paboThl HE MPEAYCMOTPEH YU€OHBIM IJIAHOM
5.4. JlaGopaTopHble 3aHATHS
He 3annanupoBaHsl
5.5. IIpakTuyeckue 3aHATHSA
Kou- [IpakTuu
Ne BO ®opma eckas
pa3 HaumenoBanue qa- poBe- | MOAT0TO
. [lepedyeHp yueOHBIX BOTIPOCOB
Je- | TMPaKTHYECKUX 3aHSATHH | COB JICHUS BKa
na (ITI/ITH
)
2 Hcnonp3oBanus OHOTEX- 2 | 1.IlumeBas, IEIUIIOJI03HO- Ounas | ITHII
HOJIOTHA B  Ppa3iIMYHBIX OymMakHasi, KOXXEBEHHas M TeK-
oTpacisix CTHUJIbHASI TPOMBILIUIEHHOCTb
2.3naueHue  OuompemnaparoB B
J00BIYE  YIIIEBOJOPOJHOIO ChHIPhS
Y TIOTEHITMAJICETO IEPEPaOOTKHU.
2 Ponp 6uotexHonoruii B 2 | 1.buorexnonoruyeckoe nonyye- | Ounas | [III
MIPOU3BOJICTBE (apma- HUE€ aHTUMHUKPOOHBIX MpPEnaparos,
LEBTUYECKOW TIPOAYK- OMOJIOTMYECKH AaKTHBHBIX COENIHU-
LMK U B 00JlacTu 3]pa- HEHUH, NPOOMOTHUKOB M Tpeduo-
BOOXPAaHEHUS TUKOB, BHUTaMHHOB, aMHHOKHC-
JOT U OEJKOB, JIMIUJIOB, CTEPOU-
JI0B, TIOJIMCAaXapHI0B
2.Mcnonb3oBaHue  pPEKOMOMHAHT-
HBIX MMKpPOOPTaHU3MOB JUIs MOJTY-
YECHUSI JICKAPCTBEHHBIX CPEJICTB
3 buoreorexnonoruun " 2 1. Tlepepabotka opranuue- | Ounas | I[THII
3amunTa OKpYXKarolen CKOIl (pakuuu TPOMBIIUICHHBIX,
Cpelbl OBITOBBIX U CEIbCKOXO3AHCTBEH-
HBIX OTXO0JIOB




2. llepepaboTka Ouopaznarae-
MOH OpraHuyeckoi ¢Gpakiuu My-
HUIUIMAJIBHBIX U CEJIbCKOXO035H-
CTBEHHBIX OTXOJOB METOJOM KOM-
MOCTUPOBAHUS
3. OcHoBbI KOMITOCTHPO-
BaHUs, 1a0OPaTOPHbIE W MPOMBIII-
JICHHbIE YCTAaHOBKHU.
3 buoreorexnonoruu u 1.buopemenuanus noys u Bopoe- | Ounas | ITHII
3alUTa  OKpYXaromieu MOB
cpeabl 2.DaKkTophl, BIMAIOIIME HA CKO-
POCTb CAMOOUHUIICHHS TIOYBBI U d(-
(EeKTUBHOCTh TpPUMEHEHHS Ouo-
IpernapaToB B IOYBE M  BOJHOMH
cpene
3.buonpenapars! ans 6uopemenua-
IIUY TT0YB U BOJJOEMOB
4. VICTOYHUKHM 3arps3HEHHE TIOYB,
MOBEPXHOCTHBIX M TPYHTOBBIX BOJ
PAAMOHYKIIUJIAMHU U TSKEJIBIMH Me-
TajyIaMu
5.Crioco0bl 3aXOpPOHEHUS KUAKUX
PalMOAKTHBHBIX OTXOJIOB
Bcero 8 8 /8
5.6. Kiilunnyeckne npakTHYeCKHe 3aHATUSA
JlanHb1id Bu paboThl HE MPEAYCMOTPEH YI€OHBIM TIIAHOM
5. 7. CamocrosiTe/ibHasi paboTa o0y4aromuxcs
HaumenoBanue Tembl Bup camocrositennbHOM Ornenounoe Kou-Bo Koapr
JTUCITUTIMHBI UM pa3/iena BHEAyJAUTOPHOU pabOTHI CpeACTBO yacoB/ KOoMIIe-
oOyyJaronuxcsi / KOHTPOJIb KOJI-BO TEHIIUHA
CaMOCTOSITENIbHOM PabOThI Jac Ha
[THIT+
I1I1
CamocrositensHoe u3ydeHue | Bompocs! mist cobece- 10/- Hyk-11
Pasnen 1. Beserte B e autepatypsl (ITHIT) JIOBaHMSI Honk-11
Bemmonnenue naauBuayanb- | MHanBuayansHoOe 3a- 10/- Honk-13
nurIuHy. OCHOBBI OMOXUMUH N
Y MOJIEKYJISIPHON T€HETHKH Hpix sapamit (ITHIT JQHIE
[ToaroroBka k TecTupoBaHuto | TecToBbIEC 3aaHUS 10/-
(ITHIT)
CamocTtosTenpHOe uzydenue | Bompocs! mis cobece- 10/- Myk-11
auteparypsl (I111) JIOBaHUs Honk-11
Paznen 2. Ilonarue u ocHOBBI | BeimonHenue nHauBUayans- | MaauBuayansHoe 3a- 10/- Honk-13
OMOPKOHOMUKH HbIX 3aganuit (I111) JIaHUE
[ToaroroBka k TectupoBanuto | TecToBble 3aaHUs 10/-
(1)
Pasnen 3. buoreorexuonoruu | CamocrositensHOe n3ydeHue | Bompocsl ans cobece- 12/- HAyk-11
W 3alUTa OKpyXaroriei cpe- | mureparypsl (I111) JIOBAHUS Honk-1.1
bl Bremmonnenue unauBuayainb- | MHIMBHIyanpHOE 3a- 10/- Honk-13
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HbIx 3ananuii (I111) aHue
[ToaroroBka k TeCTHpOBaHUIO | TeCTOBBIC 3adaHUs 10/-
(IIIT)

Bcero yacos 92/92/-

1. MeTOI[I/I‘l€CKI/Ie PEKOMCHAAIWH AJId CTYACHTOB I10 OpraHu3alnun BHCay,I[HTopHOﬁ caMo-
CTOSITEILHOMN pa6OTLI IO JUCLMITIIIMHE «'eHeTHKA U TeHETHYECKHUE TEXHOJIOTUH B npo-
MBIIJIEHHON OMOTEXHOIOTHH)

2. HGKHHOHHLIﬁ KypC 110 JUCHUIIIINHC «l'eHeTHKA U TeHETUYCCKHUE TEXHOJIOTHU B IMPOMBIII-

JICHHOH OMOTEXHOJIOTHI

3. Meroanueckue yka3zaHus AJIs MPAKTUYECKUX 3aHATUH 1o quciuiuinHe «[ eHeTnka u reHe-

THYECKHNEC TCXHOJIOT'NH B l'IpOMBII.HJ'ICHHOfI OMOTEXHOJIOTHH

7. OueHoOYHbIe MaTepHaJibl sl NMPOBeJeHUs] TEKYIIero KOHTPOJsI W MPOMEKYTOYHOM
arTecTaly 00y4alomMXCs M0 JUCHUILIHHE

Konx xomnieren- WNupekc Cemectp Oran GpopMupoBaHUs
LIUU
YK-1 NAyk-11 2 MIPOMEKYTOUHBIN
OIIK-1 Honk-1.1 2 MIPOMEKYTOUHBIN
Honk-13

7.2 OnucaHue nokasartejiei u KPUTEPUEB U HIKAJ OLICHUBAHUA KOMIIeTeHIUii

Komnerennus YK-1 Cnocoben OCYHICCTBJIATDH ITOUCK, KpHTI/I‘IGCKI/Iﬁ aHaJIM3 1 CUHTC3 UH-

dbopMaruu, MPUMEHSATh CUCTEMHBIH MOAXO0/ ISl PEIICHUs TOCTaBIEHHBIX 3a7a4
Myk-1.1 OcymiecTBiseT Mouck HHGOPMALIMH JIJIs1 PEIICHHUS, TOCTABIECHHOM 3aa41 110 Pa3InYHbIM
THUIIAM 3aIIPOCOB

OneHuBaeMblil pe3ybTaT

IIpouenypa onieHuBaHus

(OPMAITMOHHBIX TEXHOJIOTHMA
JUTSE HAKOIUICHHUs, 00pabOTKU
U aHaJlM3a pe3yJIbTaTOB TPO-
deccronan

JIEHUIO JOCTUXKEHUS YT-
JIEPOAHON  HEUTpPAJIbHO-
CTH

(meckpunTOpHI) Kpurepun onenuBanus | Texymuii KoHTposb | [Tpomexy-
TOYHBIA KOH-
. TPOJIb
°§ 1. IlpyuHIMOBI COBPEMEHHBIX | YMEET UMTaTh U aHanu3u- | Bemonnenne wunau- | UtoroBoe
™ MH(pOPMaLMOHHBIX TeXHOJIO- | poBaTh FASTQ ¢aiinsl BUAYAIbHBIX  33Jla- | NHIUBH]Y-
UM,  HUCHOJIb3yeMbIX IS HUU anbHOE 3a/a-
HaKOIUIeHUsI, O0OpabOTKU U HHE
aHajau3a pe3yJbTaToB MpoO-
dbeccuoHaNbHON TSI TENIbHO-
CTH
1. Ymeer npumensats cospe- | 1.Jlemonctpupyer ymenue | BeimosHeHue WHIM- UrtoroBoe
§ MEHHBIE CIIOCOOBI MCIIOJIB30- | pPadoTaTh B Cl- | BunyanpHBIX  3aja- | HHIAUBHIY-
§ BaHWs COBpEMEHHBIX  MH- | [Imardopme kxak Hampas- | uuii anbHOE 3a/a-

HHUEC
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HaBBbI-

Bnaneer
KOM

1 Bnaneer HaBbikamu Huc- | 1./leMOHCTpHUpYyeT HaBBIKU
MOJIb30BAaHUS COBPEMEHHBIX | HAKOIUICHUS W aHaju3a
WH(OPMAIMOHHBIX TEXHOJIO- | HEOOXOMUMOM JJisi Hayu-
TUW JUIsS HaKOIUIEHHWs, OOpa- | HBIX HCCIICIOBAHUU WH-
0OTKM W aHanmu3a pe3yibTa- | popmamnmu

TOB MpodeccruoHan

HUHA

Brinonnenune wHIU- Hrorosoe
BUAYAJIbHBIX  3a7a- | UHAUBUY-

aJIbHOC 3aja-
HHC

Komnerenmust OIIK-1 Criocoben aHanu3upoBaTh, 0000IIaTh U UCTIOIB30BaTh PyHIAMEHTAIBHBIC
U TIPUKIIATHBIC 3HAHUS B 00JIaCTH OMOTEXHOJIOTHH ISl PEIICHUSCYIIECTBYIOMINX U HOBBIX 3a/1a4
B npodeccruoHabHOM 00IacTu

Honk-1.1
Hcnonp3yeT OnbIT OTEUECTBEHHBIX M MEXTYHAPOIHBIX MPOU3BOIUTENCH B 00JIACTH TEXHOJIOTHH

IIPOM3BOJICTBA OMOTEXHOJOTNYECKON IPOAYKIIUI

OneHuBaeMblil pe3yabTaT

(meckpunTop)

Kpurepun onienuBanus

[Tpouenypa oneHUBaHUS

Texymmit KOH-
TPOJIb

3Haer

1.CyTp npoueccooB Ouo-
TEXHOJIOTUYECKHUX ITPO-
M3BOJICTB
2.HanpasieHus u npu-
MCPBI UCITIOJIB30BAHUA-
OMOTEXHOJIOIUH B pa3-
JIMYHBIX OTpaCIIgX
3.Hanpasnenus pa3BuTus
oTpacieit OMOPKOHOMU-
KH;KpUTEpUH U UHUKA-
TOPBI YCTOMYMBOTO pa3-
BUTHS YCTOMUMBOTO pas-
BUTHA

4.IIpouecc coBepIeH-
CTBOBAaHHUA XUMHYCCKHUX
MIPOIIECCOB B COOTBET-
CTBHUHU C COKpalICHUECM
HETraTUBHOTO BIMSHUSHA

OKPYKAIOIIYIO Cpeay

1..OuenuBaeT BO3MOXHOCTh
pa3paboOTKK B MPOMBIIUIEH-
HOM OMOTEXHOJIOTUH OCHOB-
HBIX METOJI0B
2. IIpuBomut IPUMEPHI UC-
M0JIb30BaHUs OMOTEXHO-
JIOTUH B Pa3JINYHBIX OT-
pacisax
3.AHanu3upy coBpeMeH-
HO€ COCTOsSIHUE OMOIKOHO-
MUKH B Poccun
4. AHanu3upyeT BO3MOXK-
HOCTb COBEpILIEHCTBOBA-
HUS XUMHYECKUX MPOLIEC-
COB B COOTBETCTBHH C CO-
KpAaIlleHUEM HETaTUBHOTO
BIIUSTHUSIHA OKPY’KAIOIYIO

cpeny

CobecenmoBanmue,
BBIITOJIHCHUE MH-
JIMBHUTyaJIbHBIX
3aJaHUM, TECTU-
poBaHue

2. CoBpeMeHHOE
COCTOSTHUE METO/I0B
«pEeAAKTUPOBAHUS»
T€HOMOB
MHUKPOOPTaHU3MOB,
METO/IbI CEKBEHUPOBAHHSI
¥ METOJIbI 00pabOoTKH
JTAHHBIX CEKBEHHPOBAHUS,
0a30BbI€ MPUHIUIIBL,
KPUTEPHH U MTapaMeTPhI

1.0nuceIBacT BO3MOKHO-
CTH U3MCHEHUS T€HOMOB
MHUKpPOOPTraHU3MOB
XapakTepusyeT METObI
CEKBEHUPOBAHUS U METO-
JIbI 00paOOTKH JJAaHHBIX Ce-
KBEHUPOBaHUS
3.0muckIBaeT 0a30BEIE
MIPUHIIMIIBI, KPUTEPUU U
IapaMeTPblyCTOMYHUBOTO

Pa3BUTHA

CobecenoBanue,
BBIITOJIHCHUEC UH-
JMBUTYaTTbHBIX
3aJIaHNi, TECTH-
poBaHue

[Ipomexyrou-
Has  aTTecTra-
LM
CobecenoBa-
HHE
CobecenoBa-
HUE
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YCTOMYHBOTO pa3BUTHUSA

2. OnuceIBaeT OCHOBHBIC
TpeOOBaHUS K MUKPOOPTa-
HU3MaM U MUKPOOHBIM CO-
oO1iecTBam, UCIOJIb3Yye-
MBIMB OHOTE€OTEXHOJIOTHSIX

1.AHnanu3upoBars nep- 1. TIpoBoaut punoreneru- | CobecenoBanue, | Cobecemona-
CIIEKTUBBI Pa3BUTHUA U YeCKUI aHallu3 MOCJIe/IOBa- | BBIIOJHEHUE UH- | HUE
BHEJPEHUS HOBBIX OHMO- TETBHOCTEH reHOMa JUBUTyaTbHBIX
r€OTEXHOJIOTUI 2. PaspabateiBaeT cTpaTe- | 3agaHui
2.0npenensiTb BO3MOX- MU COBPEMEHHOTOKOH-
HOCTH UCIOJIb30BaHUS CTpYHpOBaHUS IITAMMa-
§ MIPUPOJIHBIXH TEHHO MO- | IPOYIIEHTA
= TU(HUITMPOBAHHBIX
s IITAMMOB MHUKPOOpPTa-
HU3MOB B OMOTEXHOJIO-
THYECKHUX Mpoleccax mo-
Ty4yeHus papmareBTuye-
CKUX CyOCTaHLUH U Jie-
KapCTBEHHBIX Mpernapa-
TOB
1. Apanranuu rnpo- 1. AHanu3upyer 1BOKMHOE Nunausunyansaoe | CobecenoBa-
1ecca B COOTBETCTBUU C | MPUMEHEHHE OMOTEXHO- 3a/1aHne HUE
5 § npuHunaMuESG JIOTHUHA
= =
g 8
M =

Honk-13 [Ipumensier 000011eHHbIE (yHIaMEHTAIbHbIE U MPUKIAIHBIE 3HaHUA B 00yacTH OHO-
TEXHOJIOTUH JUIsl PELIeHHUs CYIIECTBYIOIUX U HOBBIX MPUKJIAIHBIX 3a]a4 B MPO(eCcCHOHANTBHOM 00-
JacTH

OueHuBaeMblil pe3yabTaT

Kputepun orieHnBaHus

[Ipouenypa ouieHuBaHuUsA

OTpaclisix; HapaBICHUS
pa3BUTHS OTpaciielt ouo-
9KOHOMHKH; KPUTEPUU U
WHMKATOPBI YCTONYNBO-
T'O pa3BUTHS MPOIIECC
OHMOTEXHOJIOTHYECKUX
MIPOM3BO/ICTB; HAIIPaBJIE-

2. OnuceIBaeT mporiecc co-
BCPIICHCTBOBAHUA XHWMHUUC-
CKHX TIPOLIECCOB B COOTBET-
CTBUM C  COKpalieHUuEeM
HETaTUBHOTO BJIMUSHUSA Ha

OKPYKAIOIIYIO Cperry
3.AHaJIM3UPYET MepCreK-

(neckpunTop) Texymuin  koH- | IIpomexyrou-
TPOIb Has  aTTecTa-
LU

1.IIporecc OuoTexHoO0- 1..0nenuBaer Bo3MoxHOCTE | CobOecenoBanue, CobecenoBa-
TUYECKHUX MPOU3BOJICTB; MIPUMEHEHUSI OCHOBHBIX Me€- | BHITIOJTHEHHE UH- | HUE
HaIPaBIICHUS U IPUMEPHI | TOJIOB MPOMBINIIICHHOHN | JUBUIYaTbHBIX

. UCIONIb30BaHUs OMOTEX- | OMOTEXHOJOTHH Ha MPAKTU- | 3aJaHU, TeCTH-

§ HOJIOTHH B Pa3IMYHBIX Ke. poBaHWHe

o
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HUS ¥ IPUMEPHI UCTIOJb-
30BaHUs OMOTEXHOJIOTHI
B Pa3JIMYHBIX OTPACIISX;
HaIpaBIICHUS Pa3BUTHS
oTpacieit OMO3KOHOMUKH;
KPUTEPUU U UHIUKATOPHI
YCTOWYUBOI'O Pa3BUTH

TUBBI Pa3BUTHUS U BHEJIpE-
HUSHOBBIX OMOT€0TEXHO-
JIOTU I

4. Bo3MOXXHOCTH HC-
MOJIb30BAHUS TIPUPO/I-
HBIXU T€HHO MOIUpUIH-
POBAaHHBIX IITAMMOB
MHUKpPOOPTraHU3MOB B
OMOTEXHOJIOTHYECKUX
Mporeccax MoydeHus
(dhapmareBTUIECKHX Cyo-
CTaHLUH U JIEKAPCTBEH-
HBIX TpernapaToB

COOTBCTCTBHUH C IPUHIIU-

2. CoBpeMeHHOE 1.OnuceiBaer BosmoxHO- | CobecenoBanue, | CobecemoBa-
COCTOSTHUE METO/I0B CTH METOJIOB «PEHAAKTUPO- | BBIIOJIHEHUE UH- | HHE
«PeIaKTUPOBAHHS BaHUS»TCHOMOB MUKPOOp- | JIUBHIyaJIbHBIX
FCHOMOB raHU3MOB, METOJIbI CEKBe- | 3aJaHMiA, TECTH-
MHKDOOPTaHH3MOB, HUPOBAHUS U METO/BI 00- | poBaHUE
METO/Ibl CEKBEHHUPOBAHUS pabOTKY IAHHEIX CEKBEHH-
poBaHus1, 6a30BbIC MPUH-
1 METOJIbI 00pabOTKH
[UIIBI, KPUTEPUU U TIapa-
JAaHHBIX CEKBEHUPOBAHUA, METPEIYCTONMHBOTO Pas-
0a30BbIE MPUHIUIIBL, BITHS
KpUTCPUH 1 TapaMETphl 2. JlaeT OIICHKY OCHOBHBIM
YCTOHYHMBOTO Pa3BUTHUS TpeGOBAHHAM K MHKPOOD-
raHu3MaM 1 MUKPOOHBIM
COOOIIECTBAM, UCTIOJIb3Y-
€MBIMB OMOT€OTEXHOJIOTHU-
SIX
1. [TpumeHsTH 060011IEH- 1. Pa3zpaOateiBath cTpate- | CoOecenoBanue, | CoOecenoBa-
Hble (yHIaMEHTaIbHbBIE MU COBPEMEHHOTOKOH- BBITIOJTHEHUE UH- | HUE
U TIPUKIIAJHBIC 3HAHUS B CTPYUPOBAHUS IITAMMA- JUBUTyaTbHBIX
obnactu OMOTEXHOIIOTUH MPOYIIEHTA; TPOBOANTD 3aaHui
= JUTSL PEIICHUS CYIIECTBY- (GUIOTCHETHYSCKUN aHATN3
§ IOIUX U HOBBIX MPUKIIA- noceA0BaTeIbHOCTEN
> HBIX 3a/1a4 B TIpodeccuo- 2.AHanu3upoBaTh TaHHBIC
HAJIbHON 00JacTH CEKBEHHUPOBAHHS HOBOTO
MTOKOJICHUSI, YNTATh U aHa-
musupoBatbh FASTQ daii-
JIBI; JICJIaTh BBIBOJIBI O PO-
71 OMOPKOHOMUKH B 00ec-
MIEYEHUN YCTOUUNBOIO pa3-
BUTHS
2. Bnanmers nHaBbikamu | 1.1 HTETrpamnmu morydeH- NunuBunyansHoe | CobecenoBa-
- WCIOJIb30BAaHUS 3HAHUN | HbIE 3HAHHUH B IPOEKTHYIO 3a/laHue HUE
8 0 Pa3BUTUU TIPOMBIIII- 3aJIa9yITOCTPOCHHS MHO-
: JIEHHOW OMOTEXHOJIOTMH | )KECTBEHHBIX BHIPABHUBA-
§ HUH
C%‘ (E) 2.ApanTanuu npouecca B
~
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namMuESG

Onucanmne mKan OICHUBaAHUA

®opMoii MPOMEXKYTOUHOH aTTeCTAlUH 110 AUCLUILUIMHE ABigeTcs 3a4eT. CTyIAEeHT JOoIyCcKa-

eTcs K IPOMEKYTOUHOM aTTecTaluy B (hopMe 3a4eTa MpH yCIOBUHU BBITOJTHEHHS BCEX BUIOB y4ueO-

HOM pabOThI, IPEAYCMOTPEHHBIX paboueil mporpaMMoi AUCIUILTMHBL. 3a4eT MPOBOAUTCS B popme

cobece0BaHus MPENOABATENs U CTY/ICHTA I10 MPeIBapUTEIBHO BBIAAHHBIM BOIIpOCcaM Juist cobece-

JOBaHU 110 BBI60py nperioaaBaTeJisd. HpeHO,Z[aBaTeJIB BIIpaBE 3a/laBaThb JOIMOJTHUTCIIBHBIC BOIIPOCHI
CTYACHTY, €CJIM €I'0 OTBET HC paCKpPhIBACT IMOCTaBJICHHBIN BOIIPOC. PeBy.]'II)TaT 3ayeTa OOBIBIIIETCSI

o6yqa}0meMyc;I HCIIOCPCACTBCHHO ITOCJIC €TI0 CAa"U, 3aTEM BBICTABIIACTCA B 3a4Y€THYIO BEJOMOCTh U

3a4YCTHYIO KHUKKY.

IIkana nepecyera 6a/JI0B 0 JUCHMILIMHE TPH MPOMEKYTOUHOIH (hopme
aTTecTAllMU MO TUCHUIIMHE — 3a4eT

bamn Ornenka YpoBeHb cHhOPMUPOBAHHOCTH
KOMITETEHIIUN
or 4,5 10 5,0 «3a4TEHOY Bricokuii
or 3,5 104,4 «3a4TEHO» Cpennuit
or 2,5 103,44 «3a4TEHO» [ToporoBsrii
MeHee 2,5 «HE 3aYTEHO» MuHMMAaIbHEIH

7.3 Tumosble KOHTPOJIBHBIE 3aJaHUsl HJIH HHbIC MaTepHaJbl, HOOﬁXO[{I/IMLIe AJIsA

OLICHKH 3HAHMI, YMEHH I, HABBIKOB M (WJIH) ONBITA JeATEJIbHOCTH, XapaAKTEPHU3YOIIHMX ITANbI
(opMupoOBaHUSI KOMIIETEHIIHIT B IpoLecce OCBOCHHUsI 00Pa30BaTeIbHON NMPOrPaMMbl

=

agblrwn

~

Hepeqenb NPAKTUICCKHUX HABBIKOB 1JIfl TEKYLIEro KOHTPOJIA M0 TUCHUILJIMHE:

Pa30upaercs B pU3NKO-XUMUYECKHUX OCOOEHHOCTSIX CTPYKTYPBIM (PYHKLIIMOHUPOBAHUS
0enKOB U (hepMEHTOB

OrneHrBaeT BO3MOXKHOCTh METOIOB T€HETHYECKOTO 0OMeHa

XapakTepusyeT HalpaBJIeHHUs B COBPEMEHHON MPOMBIIIIICHHON OMOTEXHOJIOTUH,
OnwuceIBaeT MyTH UCIIOB30BaHUS METa0OTU3Ma M PETYJISIIHS

[IposBnsier 3Hanus B 0061acTu MUKpoOuonoruu, 6uohapmaruu, HeoOX0UMbIE AJIs
BBIJIBUKCHHUS UCCIIEIOBATEIBCKUX 3aJ1ad B 00JIACTH MPOILICHHON OMOTEXHOJIOTHH,
HaMpaBJICHHBIX HA PELICHNUE PAa3IMYHBIX TPoOIeM

OO60CHOBBIBAET 11€J1€CO00Pa3HOCTD MTPOBEIECHUS MEPONIPUATUH 10 pa3pabOTKe HOBBIX Me-
TOJIOB TPOMBIIIJICHHON OMOTEXHOIOTHH.

XapakTepu3yeT MeTo bl aHaJIM3a FTeHOMOB

[Iporuo3upyer BO3MOXHBIE 3KOJIOIMUYECKHE MTOCIEICTBUS IPUMEHEHUSI COBPEMEHHBIX
MIPOMBIIIJIEHHBIX OMOCPEACTB U OMOTEXHOJIOTUI

Bonpoch! 1151 NpoBepKH YPOBHSI TeopeTHYecKOil MOAr0OTOBKH 00y4alolierocsi B xoae

TEKYIIEro KOHTPOJis:
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19.

0.
1.
12.
13.
14.
15.
16.
17.
18.

MexaHnu3mbl (PepMEHTAaTUBHOI'O KaTanusa

MeTo1bl TeHETHYECKOTO 00MeHa

benok-HykIeMHOBOE y3HaBaHHUE, PETYIATOPHbBIE OCIKH

Metab01u3M Kak HCTOYHUK COSTMHEHUN C BBICOKUMPBIHOYHBIM TTOTEHIIUATIOM
bakrepuanbubiii poTocuHTE3

MexaHu3MBbI PETYyISIUU MeTaboIn3Ma

MeTo/1p1 aHANIKM3a TEHOMOB

Merarenomuka u OuonH(pOpMaTUKa

PenaktupoBanue reHOMOB

CuHTE3 TeHOB

Metabonuueckas HHKEHEepUs

buoskonomrka B Poccumn

Cl-ITnaTdopma Kak HampaBJICHUE TOCTHKCHUS YTIEPOTHON HEHUTPaTbHOCTH
ESG u ycroiiuusoe pazsutrue ESG u ycToiiunBoe pa3BuTHe

Hcnonp30BaHus OMOTEXHOJIOTHH B CEJILCKOM XO035SHCTBE

Hcnonbp3oBanust OMOTEXHOJIOTUM B >)KUBOTHOBOJICTBE U NITUIIEBOJICTBE
Hcnonp30BaHus OMOTEXHOIOTHI B pa3TUYHBIX OTPACIISIX

Ponp GuorexHoNOTMi B IPOM3BOACTBE (PapMaIieBTHICCKOUITPOTYKIIUU U B 0OJIACTH 37paBoO-
OXpaHEHUS

Hcnonb3oBanus MUKPOOMOJIOTUUECKUX METOJIOB Il OMOpEeMenuali MOYB M BOJOEMOB,
3arpsiI3HEHHBIX TSHKETIBIMUA METallJIaMu

20. TeXxHOJIOTUM OYMCTKHA CTOYHBIX BOJI

21. Metoanl 00pbOBI C 3arpSI3HECHUEM IIACTUKOM

7.4 MeToau4yeckne MaTepHaJibl, onpeae/sonme Npoueaypbl OeHMBAHUS 3HAHUI,
YMEHUIi, HABBIKOB U (MJIH) ONBITA 1eATeJIbHOCTH, XapAKTEPHU3YIOIIMUX ITANbI

¢dopMupoBaHusi KOMIIETeHUNH

OIIGHI/IBaHI/IC C(i)OpMI/IpOBaHHOCTI/I KOMIICTCHIIMU OCYIICCTBIIACTCA HA IMPAKTUYCCKUX 3aHs-
THUAX B XOAC TCKYIIECTO KOHTPOJIA. HpI/I OLICHUBAHWU PE3YJIbTATOB O6y‘IeHI/I${ 10 Jucuu-

IJIMHEC YYUTBIBACTCA:

- BBIMOJIHEHUE UHUBUYAIbHBIX 3aJaHUH;
- cobece1oBaHME 110 OCHOBHBIM BOMPOCAM MPAKTUYECKUX 3aHSITUH;

- TCCTUPOBAHMUC.

[IpomexyTouHas aTTecTalms OCyHUIECTBIISIETCS B IIpoLiecce codece0BaHus IpHU Ipue-

M€ 3a4cCTa.

8. YueOHO-MeTOAMUECKOE o0ecmeyeHue TN CIUNINHbI

8.1 OcHoBHas uTEpaTypa

IleuaTHbIE M3TaAHUS

3J'IeKTp0HHI)Ie H3TaAHUA

1.I'enetnyeckue OCHOBBI CEJIeKLIUU
pactenuii. Tom 1. OOmas reHeTHukKa
pactenuii. /Hayu. pen. A.B. Kunpueckuii.,
JI.B. XorsuieBa. — MuHck: benopycckas
Hayka. - 2008. 551 c.

2.ExoBa T.A., Jlebenea O.B., OrapkoBa
O.A., Ilemmn A.A., CompmaroBa O.II.,
[lectakoB C.B. Arabidopsisthaliana —
MOJICJIBHBI OOBEKT TEHETHKU PACTECHUH.
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Mocksa: «Makc-IIpeccy. - 2003. 219 c.

3.JIyroBa JI.A., IIpoBopoB H.A., Tuxonees
O.H., Tuxonosnu M.A., Xomxkariosa JI.T.,
[MIumkoBa C.O. I'eHeTuka pa3BUTHUA
pactenmii. Cankr-lIletepOypr: Hayka. -

2000. 531 c.

8.2. lonosiHuTEILHAS JIUTEPATYypPa:

IleyaTHBIe M31aHUS 3.]'IeKTp0HH]>Ie H3TaHUA

1. Masneuxuii C.1. Iensl
CaMOHECOBMECTUMOCTH KOHTPOJIUPYIOT Y
[IBETKOBBIX ~ pPAacTEHHH  IEPEKPEcTHOE
OILIO/IOTBOPEHHE 1 CopoBckuit
oOpa3zoBaTenbHbIi KypHat. 1996.

2. [lepmmmna  JLA. o poiau
OT/aJIeHHON rHOHM3auH u
MOJIUTUIOUIUM B SBOJIIOLIMU pacTeHuid //
Bectnuk BOT'MC. 2009. T.13. Ne 2. C.
336-344.

9. IIpodeccuonanbHble 0a3bl JAHHBIX U HH(POPMALIMOHHBIE CTIPaBOYHbIe cucTeMbl, IBC

1. NCBI https://www.ncbi.nlm.nih.gov/;
. Phytozome https://phytozome-next.jgi.doe.gov/;
3. http://smart.embl-heidelberg.de/;

4. http://bar.utoronto.ca/efp2/Arabidopsis/Arabidopsis_eFPBrowser2.html,bar.ut oron-
to.ca/eplant/.

N

10./TuneH3noHHOE H CBOGOHO PACIIPOCTPaHsIEMOe IPOrPaAMMHOE 00ecedeHne

HaumenoBanue Jorosop
CepBuc nNpoBEpKU YHUKAJIbHOCTU TEKCTA Jorosop Ne 149/3K ot 24.07.2023
ITnardopma Buaeokonbepentmii Webinar Jlorosop Ne C-9820 ot 14.12.2022
1C: YuuBepcurer [Ipog Horosop Ne 27 ot 30.04.2014
kaspersky endpoint security Jorosop Ne 179/3K ot 18.08.2023
Apxusarop 7-zip becmuiatHbIi
Adobe Acrobat Reader DC becrmatHbii
Astra Linux Common Edition Jloroop Ne 199/9T ot 12.09.2023
1C: Dnexrtponnoe o6yuenue. Kopnoparusnsiit | Jorosop Ne 78/3T ot 06.06.2022
YHHUBEPCHTET
1C: DnexkrponHoe oOyuyenue. Beb-kabuner npemno- | Horosop Ne 78/3T ot 06.06.2022
JlaBaTes U CTy/ICHTa
KoncynpranT [lmoc Jlorosop Ne 318/3T ot 09.01.2023

11. Onucanue MaTepUAJbLHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOI /sl OCYLIeCTBJICHUSA
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https://www.ncbi.nlm.nih.gov/
https://phytozome-next.jgi.doe.gov/
http://smart.embl-heidelberg.de/
http://bar.utoronto.ca/efp2/Arabidopsis/Arabidopsis_eFPBrowser2.html

00pa30BaTeJbLHOI0 NMPoLEcca Mo AMCHUILINHE.

11.1 IlomenieHus1 AJ1s1 IPOBeieHUsT Y4eOHBIX 3aHATHH

[TomereHus 1151 MPOBEACHUST YICOHBIX 3aHATUH, COOTBETCTBYIOIIHME JEHCTBYIONIUM MPOTH-
BOIOKapHBIM MTpaBUIaM U HOpMaM

11.2 Texnuveckue cpeacTBa o0yuyeHUust

Jlnst peanuzaiuy JUCHUIUTMHBI UCIIOJIB3YIOTCS CISAYIONINE TEXHUYECKHUE CPEICTBA:

- TEXHUYECKHE CPEJICTBa Mepeaayu ydeOHoH nHbOopMaIuu — MPOSKIIMOHHAs allaparypa
HIMPOKOT'0 HA3HAUCHHUS;

- TEXHUYECKHUE CPEJICTBA KOHTPOJISI 3HAHUHM - KOMITBIOTEPHBIE MPOrpaMMbl, IPUMEHSIOIIH E-
Csl U1l IPOBEJICHUSI TEKYIIEr0 KOHTPOJIS 3HAHUM yUaIuXCsl.

Tpenaxxepsl 1 000pyTI0BaHHE:

— KOMITBIOTEPHBIN KJIAcC ¢ BbIX0JA0M B MIHTEpHET

11.3 IlomeneHus 1Jisi CAMOCTOSITEILHOM PadOThHI

[ToMemieHns: OCHAIEHbl KOMIIBIOTEPHON TEXHUKOW C BO3MOYKHOCTBIO MOAKIIFOYEHHUS K CETH
HNHTepHeT n obecrneueHreM JOCTyna B AJICKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEeIbHYIO CpeIy
YHUBEpPCUTETA
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Pabouas nmporpamMma AUCIUTIIIUHBI «['€HETHKA U TEHETHYECKUE TEXHOJIOTHH B TIPO-
MBIHIJIGHHOI;'I 6I/IOTCXHOJIOFI/II/I))

Pazpaborana:
nou.kadenpsl OMOTEXHOIOTHH, Yypunosa T.M.
K.0.H.

O6cyxena:
Ha 3aceaHuu Kadeapbl OMOTEXHOJIOTHH,
1.0. 3aB.Kadenpoit 3aepko B.1.

CornacoBaHa U peKOMEHI0BaHa K UCIOJIb30BAHUIO B 00pa30BaTEIbHOM IMPOIIeCcCe
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