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1. llean 1 32124 TUCUUILJIMHBI

Hean: popMupoBaHue COBpEMEHHBIX MPEACTABICHUI 00 YpOBHE HAYYHBIX IOCTH)KCHHI B
o0nacTi OMOWHKEHEPUH M OHOTEXHOJOTHH, KJIETOYHOW M TEeHETHYeCKOW uHXeHepuu, 4
SH3UMOJIOTMH, 3HAaKOMCTBO C COBPEMEHHBIMU IPOMBIIIJICHHBIMA  OHOTEXHOJIOTHYECKUMU
pOIeCCaMH.

3agaya JUCHUILINHBI ABJISIETCS H3yYeHHe:

- MeTabonu3Ma: aHadpOOHOM U a3pOOHOM OKHCIICHUHY;

- MPOIECCOB OMOCHHTE3a U OHoTpaHchopMaIuy;

- IPUHITUTIOB OMOYHEPTEeTUKY;

- MyTe U MEeXaHU3MOB NMPEOOPA30BAHMS SHEPTUHU B )KUBBIX CHCTEMAX;

- OuocuHTe3a M OpraHu3ali OHMOCHHTETUYECKHUX IIPOLIECCOB B KIETKAX JYKapUOT H
MIPOKAPHOT;

- BTOPUYHBIX METa00IMTaX MUKPOOPTaHU3MOB;

- CTPOEHHUE U COCTaBa reHoMa MPOKAPUOT U SYKApUOT;

- PeKOMOHMHAILIMY T€HOB; MOJICKYISIPHOM MHCTPYMEHTAPUH T€HHON MHKECHEPUU;

- U3MEHYHUBOCTH MHUKPOOPTaHU3MOB;

- OCHOB CEJICKI[IH MUKPOOPTaHNU3MOB.

2. MecTo TUCHUILUIMHBI B CTPYKTYpe 00pa30BaTeIbHON NMPOrpaMMbl

Hucuumnuna b1.B.JIB.03.01 «buoTexHONOrHsI MUKPOOPraHU3MOB» BXOJIUT B 0a30BYIO
gacth bl — Jluctiumuimael, n3y4aercs B 6 cemectpe.

Jlyis u3yueHus: TUCHUIUTMHBI HeOOXOIUMBI 3HAHUSI, YMEHHS U KOMIIETEHIIUH, TOTy4YeHHbIC
00ydJarouMucs paHee MPU OCBOCHHMM JUCUUIUIUH: «AJIBTOJOTHS W MHUKOJOTUS», «buonorusy,
«OCHOBBI OMOTEXHOJIOTUUY U JIP.

HuctunnmHa «bUOTEXHOJIOTHUS MHUKPOOPTaHU3MOBY» SIBJISIETCS TOCT PEKBU3UTOM IS
cnenyromux aucuuinl; «[lumesas OuorexHonorus», «lIpombliuieHHas OHOTEXHOJIOTHSY,
«IIporecchl u amnmapaTsl B OMOTEXHOJIOTUNY, «DU3UKO-XUMHUECKUE METOIbI B OMOTEXHOJIOTUNY H

Ap.

3. ®opMupyemMble KOMIIETEHUMH M HMHAMKATOPbI UX JOCTHKECHHUSI MO JIMCHUILIHHE
(mooynio)

Koawbt . Kon u HauMeHOBaHHMe MHANKATOPA
Coaep:xxanue KoMneTeHUH i
KOMIICTCHIIUH JOCTH/KCHHS] KOMIICTCHIIUH
YK-1 Crnocoben ocymecTBiATh Mmouck, | YK-1.1. JemoHCcTpHUpYyeT 3HaHUE
KPUTHUYECKHUM aHAJIU3 U CUHTE3 ocoOeHHoCTeH CHUCTEMHOTO U
nH(popmManuy, IIPUMEHSTh | KpUTUYECKOTO MBIIIJIEHHUS] U TOTOBHOCTD K
CUCTEMHBIN MOJXO JUIsl PELICHUS HEMY.
MOCTaBJICHHBIX 3a7a4 VYK-1.2. Tlpumensiet norudeckue GOpMbI U
npoueaypsl, cnoco0eH K pediaekcuu 1Mo
MOBOJTY cOOCTBEHHOM U qyXOu
MBICIIUTENIBHOM 1€ATEIBHOCTH.
YK-1.3. AHanmusupyer VCTOYHHK

nHpOpMaIIUU C TOYKU 3PEHUSI BPEMEHHBIX
U TPOCTPAHCTBEHHBIX  YCIOBUH  €ro

BO3HUKHOBEHHS.
VK-1.4. AHanmu3upyer paHee
CIIO)KMBIIMECS B HayKe OLIEHKHU
nH(popMaLuu.

VYK-1.5. Comnocrasiser pasHble

WCTOYHUKA  UHPOpMAlMU C  LENbI0
BBISIBJICHHSI UX IIPOTUBOPEYMM U IIOMCKA




pelieHue.
YK-1.7.

3aga4un

COOCTBEHHOE

Ornpenensier

JIOCTOBEPHBIX CYKICHHI.
VYK-1.6. AprymMeHTUpOBaHHO (opmMupyer
CYyXJEHHE U  OLEHKY
uHpOpMalMY, TPUHUMAET 00OCHOBAHHOE

4. Ctpykrypa u conep:kanue qucuumimabl (Moayas) b1.B./IB.03.01 «buorexHoJiorus

MHMKPOOPraHU3MOB»

4.1 CTpyKTypa IUCHUILIUHBI (MO1YJIAA)

OO01mmast Tpy10€MKOCTh TUCIUTUIHHBI COCTABIISICT 2 3a4CTHBIC CIUMHUIIBI.

Ounas popma o0OyueHust

TpynoeMkocTs,
Bun paboter aKaj. 4acoB

CEMECTp BCEro
O01asi TPy10€eMKOCTh 6 72
KonrakrHasi pabora: 6 48
Jlexuunu (Jlek) 6 14
Jlaboparophsie paboTsI (J1a0) 6 30
ITpaktuueckue 3anstus (I1P) 6 -
KonraktHas padora B iepuoj reoperndeckoro ooyuenus (KoatTO) 6 4
KontlTA 6 -
IIpomexyTouHas aTTectanus (3a4eT, SK3aMEH, 3a4eT C OL[CHKOM) 6 3auet
KoHTpob 6 -
CamocrosiTesibHas padora: 6 24
- caMomojArotoBka (mpopabOoTKa U TOBTOPEHUE JIEKIIMOHHOTO
MaTepHaia U MaTepuaia ydeOHUKOB U y4eOHBIX TOCOOUH); 12
- OAATOTOBKA K MPAKTUYCCKUM 3aHSATHUSIM; 12
- IOJIrOTOBKA K KOJUIOKBUYMaMm; 12
- TOJITOTOBKA K MMPOMEKYTOYHOH aTTeCTaIIH 12

4.2 Pacnpe)le.ﬂelme BUA0B paﬁoTbl H UX TPYAOEMKOCTH IIO pasdaejiaM JUCHUIIIMHBI

(MmomyJis)
Ounas hopma 00yueHus
Bunsl yaeOHOM paboTh
(B yacax)
o KOHTAKTHAS 5 @OpMBI TEKYILETO
= = KOHTPOJIS
Ne Pasnen nucrmninael/ Q o ) i
g S 3 - YCIIEBAEMOCTH,
n/m TEMBI z > T g g .
El 8 & &% &0 ITPOMEKYTOUYHON
S| E|8E &8 58
g1 5§ 5| § & 5 g aTTecTaluu
(o) > T &l &S
= s ol 8 o 2
a. < 8
= =
Teopernueckoe
BBenenue B OMOTEXHOIOTHIO
1 6 1 - 3 2 oOyueHwue,
MHUKPOOPTaHU3MOB
nabopaTopHas pabora
2 I'eHeTHKa MUKpPOOPraHU3MOB 6 1 - 3 2 Teopernueckoe

MMPAKTUYCCKHUC
MMOCICACTBUA NPCIIOKCHHOIO PCUHICHUA




oOy4eHue,
nabopaTopHas pabora
MuKpoOpraHu3Mbl U MUIICBast Teoperueckoe
3 pOOp 6 | 1| - 3 2 obyuene,
OMOTEXHOJIOTHS
nabopaTopHas pabora
[TpoMbinieHHOE Teopernueckoe
4 HCIIOJI30BaHUE 6 1 - 3 2 oOydeHwue,
MHUKPOOPTaHU3MOB naboparopHas pabota
Muxkpoopranu3mMsl U Teopernueckoe
5 (hapmarieBTHUCCKAS 6 1 - 3 2 oOyueHue,
OMOTEXHOJIOTHS nabopaTopHas pabora
Muxkpoopranu3Msl 1 Teopernueckoe
6 IKOJIOTUYECKAst 6 1 - 3 2 oOydeHwue,
OMOTEXHOJIOTHSI naboparopHas pabota
Teopernueckoe
7 DKOJIOTHSI MUKPOOPTaHU3MOB 6 2 - 3 2 o0ydeHwue,
nabopaTopHas padora
Cenbckox034iiCTBEHHAS
Teopernueckoe
OMOTEXHOJIOTHSL.
8 6 2 - 3 3 oOyueHue,
MukpoOuosioruaeckme
nabopaTopHas pabota
WHCEKTUIUIBI
[ — - Teopernueckoe
9 pyIo 6 | 2| - 3 3 obyuene,
KITyO€HBKOBBIE OaKTepU
nabopaTopHas padora
MukpoopranusMsl 1 Teoperiieckoe
10 pOOP . 6 2 - 3 3 oOyueHue,
OMOTEXHOJIOTHS PACTCHUI
nabopaTopHas pabora
DK3aMeH
Uroro 14 - 30 24

4.3 CopepixaHue pa3ieoB THCHUILTAHBI

Tema 1. BBenenue B 0OMOTEXHOJIOTHI0 MUKPOOPTraHU3MOB

BBenenne B OMOTEXHOIOTHIO MUKPOOPTaHU3MOB.

Tema 2. 'eHeTHKA MUKPOOPTaHU3MOB

I'enernka MUKpOOpraHu3MoB. ['eHeTnyeckue nporeccbl MUKpOOPTraHU3MOB.

Tema 3. Mukpoopranusmbl 1 NUIIEBasi OMOTEXHOJIOTHSI

Hcnonb30BaHre MUKpPOOPraHM3MOB B IHUIIEBOW IMPOMBIIIJICHHOCTH JJIsi  MOJyYeHUs
MOJIOYHOKHUCIBIX MPOAYKTOB. [IpumMeHeHHe Opoxokell B NMBOBAapEHHOH IPOMBIIUIEHHOCTH U
xneboneuenun. Mcnonbp3oBanue OakTepuaidbHbIX (EPMEHTOB JJIsi COXPAHEHMsI CBEXECTU
KOHAUTEPCKUX u3Jenuid. lcrnonb3oBaHWe NpM TNPUTOTOBJIEHMH Macja apOMaTU3HUPYIOLIUX
OaxTepuil 1 MOJIOUHOKHUCIIBIX CTPENITOKOKKOB.

Tema 4. IIpoMbILILIEHHOE UCTI0JIb30BAHUE MUKPOOPTAHU3MOB

[Ipumenenue GakTepuaabHBIX (EPMEHTOB B KOXKEBEHHOM NpOM3BOACTBE. Vcmonb3oBaHue
MHUKPOOPIaHU3MOB IIPH JOOBIYE YISl U3 PYA.

Tema 5. Mukpoopranusmbl 4 (papManeBTHYECKAs OMOTEXHOJIOTHSI

ITpon3BOACTBO HOBBIX OMOJIOTMUYECKH aKTHBHBIX BEIIECTB U JIEKAPCTBEHHBIX MpENapaToB C
MCIIOJIb30BaHUEM MUKPOOPTraHU3MOB. [Ipon3BOCTBO aHTUOMOTHKOB, CTEPOUTHBIX U HECTEPOUTHBIX
TOPMOHOB, BUTAMUHOB, (D€PMEHTOB Il MEIUIUHBI.

Tema 6. MuKkpoopranusMsbl ¥ 3K0JI0ru4ecKasi OMOTEXHOJI0TUsl




[IpuMeHeHrEe MUKPOOPTAHU3MOB B MPOHM3BOACTBE A(H(DEKTHBHBIX MUTATEIBHBIX OCITKOBBIX
BEIIECTB U OHMOJIOTMYECKOTO Ta3a. buoreHHoe o0Opa3oBaHHE CEPOBOAOPOAA JII OYUCTKH BOJ
METALTYPTHYECKUX TPOU3BOJACTB. [IprMeHeHne CUCTeMBbl CMEIIAaHHONW MUKPOQIIOPHI MIPH OYUCTKE
BOJI OT OPTaHUYECKHUX BEIIECTB.

Tema 7. JKoJ10rHsi MUKPOOPTraHM3MOB

CocyiiecTBOBaHHE MHUKPOOPTaHU3MOB B OJKOJOTHYECKMX HHIIAX B BHJIE CIOXKHBIX
acconuanui-ouoneHo30B. B3anMOOTHOIIICHHSI MEXKIY MUKPOOPTaHU3MAaMHU.

Tema 8. CesbCKOXO0351HICTBEHHAS OMOTEeXHOJIOT s, MukpoOuosorudeckue
HHCEeKTHIH/IbI

Hcnonp30Banue BEIIEeCTB, MOTYYEHHBIX C MTOMOIIBI0 MUKPOOPTAaHU3MOB, B BUJE KOPMOBBIX
nob6aBok. lcrmonb30BaHHWE BHPYCOB, TPUOOB, MPOCTEHIINX, CHOPOOOpa3yromux OakTepuil mis
MOJTYYCHHUSI MUKPOOHBIX MHCEKTUIIMI0B. MUKpPOOHBIC TIECTUIIN/IBI (SHTOMOIIATOTCHHBIC MTpenapaThl
Ha OCHOBE OakTepuii, rpruOOB WIIM BUPYCOB), MOIBEPKCHHBIC OMOACTpaIAIUH.

Tema 9. AzoTukcupyoiume U KjiyoeHbKOBbIe 0aKTePHHU

Ponb ki1yOEHBKOBBIX OakTepuil M3 POJOB B YCBOCHHH aTMOC(EpPHOTO a30Ta PACTCHUSMHU.
A3oTrdukcHupyoIre Mpenaparhl, CIOCOOCTBYIOIIME YCBOCHHIO a30Ta BO3[yXa pPACTEHUSMU,
MOJIYYCHHBIC U3 KIJIETOK OaKTepuil.

Tema 10. Mukpoopranu3mMbl 4 OMOTEXHOJIOIHsI PAaCTeHU

Meron TpaHchopMmalii ¢ HMCIOJB30BaHHEM IPUPOJHON OakTepuu Agrobacterium
tumefaciens. A. rhizogenes, mpuMeHeHHE B OMOTEXHOJIOTHU pacTeHH. DaKTOPBI, BIUSAIOIIKEC HA
oOpa3zoBanue (HOpMbI, BETMYMHBI U XapaKTep Pa3BUTHUS OITyXOJICH.

4.4 TeMbl U IVIAHBI NPAKTHYECKUX/JIA00PATOPHBIX 3aHATHI

IIpakTHuyeckoe 3anaTue Nel

BBenenue B OMOTEXHOJIOTHIO MUKPOOPTaHU3MOB
IIpakTHnyeckoe 3ausaTue Ne 2

['eneTriKa MUKPOOPTaHU3MOB

IpakTuyeckoe 3anaTue Ne 3

MuKpoopraHu3Mbl 1 MUIIeBast OMOTEXHOIOTHS
IpakTuyeckoe 3ansitue Ne 4

[IpoMBILIIIEHHOE UCTIOIB30BAHNE MUKPOOPTAHU3MOB
IpakTnyeckoe 3ansitue Ne 5

Muxkpoopranusmsl 1 papmarieBTHIeCKast OMOTEXHOJIOTHUS
IIpakTuyeckoe 3ansitue Ne 6

MuKpoOpraHu3Mbl 1 SKOJIOTHYECKass OMOTEXHOIOTHS
IIpakTnyeckoe 3ansitue Ne 7

DKOJIOTUsl MUKPOOPTaHU3MOB

IpakTnyeckoe 3ansitue Ne 8

CenbCKOXO03siCTBEHHAsE OMOTEXHOIOTHS. MUKpOOHOIOrHUeCKre HHCEKTUITHIbI
IpakTnyeckoe 3ansitue Ne 9

A3oThuKcHpyOIINe U KITYOSHHKOBBIE OaKTEpUU
IpakTnyeckoe 3ansiTue Ne 10

MukpoopraHu3Mbl 1 OMOTEXHOJIOTHUS paCTEHUIN

S Tembl IUCHUILIHHBI (MOAYJIS) VIS CAMOCTOSITEIbHOTO H3yYeHUS
KoHTpoJsibHbIe BONPOCHI M 32JaHUA /15l CAMOCTOATEILHONH padoThI
1. HanpaBiieHHBI MyTareHes3 i OJIy4€HUsl TPOMBIIUIEHHBIX INITAMMOB MUKPOOPTIaHU3MOB.
2. Ucnonp30BaHNEe METOJOB I'€HETHYECKOW WMHYKEHEPUU NPHU KOHCTPYMPOBAHMHM HOBBIX INTaMMOB
MHUKPOOPTraHU3MOB.
3. JIunuapl MUKPOOPTaHU3MOB JJI1 KOPMOBBIX LIEJIEH.
4. Metoibl IOBBILICHUsI OMOCUHTE3a AHTUOMOTUKOB MUKPOOPTaHU3MaMH.



5. IIpOMBINUIEHHOE TPOU3BOICTBO MUKPOOHBIX OMONECTUIIUIOB.
6. MukpoOunoiornyeckue mpenaparsl IS 3alUThl PACTEHUH OT (UTOMATOT€HHBIX TPHOOB.
7. Ilomydenue a30THUKCUPYIOMUX OaKTepHAIbHBIX MIPETIapaToB.

8. [TpousBoacTBO OakTeprodaros.

9. MeTo/1pI IOTTy4YEeHUsI aKTUBHBIX (pOpM (hepMEHTOB MHUKPOOPTaHU3MOB.

10. ITpou3BOACTBO MPOOMOTHUKOB.

11. CoBpemeHHbBIE METO/IBI XPAaHEHUSI MUKPOOPIaHU3MOB — IIPOAYLEHTOB OMOIOIMYECKH aKTUBHBIX

BCIICCTB.

6. O0pa3zoBaTe/IbHbIE TEXHOJIOTHU

B mnpomecce mpemnopaBaHus AWCHUIUIMHBI HCIONB3YIOTCS KaK Kiaccuyeckue (OopMbl U
MeToAbl O0y4yeHHs (JIEKLMH, NPAKTUYECKUEe 3aHATHs), TaK M AaKTHBHbIE METOJbl OOydeHHs
(KOMIIBIOTEpHBIE UHTEPAKTUBHBIC 3aJIJaHHSI B IIPOIECCe, MHIMBUIYaTbHbIC 3a1aHU).

Jlekuuu: BBOJHAs JeKuus, JeKuus-uHdopMmanus, npodnemHas nekuus. [lpu nposenenun
JCKIIMOHHBIX 3aHATUH HCHOJB3YeTCsl ayAHOBU3YallbHbIC, KOMIIBIOTEPHBIE M MYJIbTUMEAUNWHBIC
cpeacTBa oOyueHHUs] YHUBEPCUTETA, a TaKKe JIEMOHCTPALMOHHBIE U HArJIsIHO-UIUTIOCTPALMOHHBIE
(B TOM uuncie pa3gaTOYHbIE) MaTEpUAIIbI.

IIpakTHuyeckue 3aHATHA: CUTyauus-ynpaxHeHue, Kpyribiii cron (quckyccus, ne0aTbl)
MosroBoii mtypm (OpeitHcTOpM, MO3TOBast ataka), JlenoBeie 1 posesbie urpsl Case-study (aHamus
KOHKPETHBIX CUTYaIMi, CUTyallUOHHBIH aHan3), Mactep kiacc.

Ne .
l'l/l'[ HaI/IMeHOBaHI/Ie pa3)1e.11a BI/IIlbI y'leﬁHle 3AaHATUHU OﬁpasonaTeﬂmee TEXHOJOI'UN
1. |BBenenue B OnorexHoJOrumo |Jlexknus Jlexkuusa-undopmarus

MHUKPOOPTraHU3MOB

JlabopaTopHas pabota
CamocrosTenbHas pabora

UccnenoBaTeabckuil METO
[IpopaboTka 1 moBTOpEHNE
JIEKIIMOHHOT'O MaTepuaia

2 |l'enetnka MUKpPOOPTaHU3MOB

Jlexuus
JlabopaTopHas pabota
CamocTosiTenbHas paboTa

Jleknusa-undopmarus
UccnenoBaTeanbckuil METO
[TpopaboTka 1 MOBTOpEeHHE
JIEKIIMOHHOT'O MaTepuaia

3 |Mukpoopranusmsl 1
MUIIEeBass OMOTEXHOIOTUS

Jlexuus
JlabopaTopHas pabota
CamocTosiTenbHas paboTa

Jlexnus-unpopmarus
UccnenoBaTeabckuil METO
[TpopaboTka 1 MOBTOpeHHE
JIEKIIMOHHOT'O MaTepuaia

4  |TIpomblIIEHHOE
UCTIOJTb30BaHNE
MUKPOOPTaHU3MOB

Jlexuus
JlabopaTtopHas pabota
CamocTosiTenbHas paboTa

Jlexnus-unpopmarus
UccnenoBaTeanbckuil METO
[TpopaboTka u MOBTOpEeHHE
JIEKIIMOHHOT'O MaTepuaia

5 |Mukpoopranusmsl 1
bapmarnieBTHYECKAs
OMOTEXHOIOTHS

Jlexuus
JIaGoparopHas paboTa
CamocrosiTenbHas paboTa

Jlexuus-unpopmanus
HccnenoBaTenbCKUM METO,
[IpopaboTka u moBTOpEHNE
JIEKIIMOHHOT'O MaTepuaia

6 |MukpoopraHu3mMbl U
IKOJOTUYECKast
OMOTEXHOIOTHS

Jlexuns
JIaGoparopHas paboTa
CamocrosiTenbHas paboTa

Jlexuus-unpopmanus
HccnenoBaTenbCKUM METOJ,
[IpopaboTka 1 moBTOpEHNE
JIEKIIMOHHOT'O MaTepuaia

7 |9xosorus MUKpoopranu3mos |Jlekuus Jlexuus-unpopmanus
JIaGoparopHas paboTa HccenenoBarenbekuit METOJ
CamocrositensHas padbora |[IpopaboTka u MOBTOPEHUE
JEKIMOHHOI0 MaTepuaia
8 |CenbCcKOX03SHCTBEHHAS Jlexuns Jlexuus-unpopmanus
OMOTEXHOJIOTHS. JlaGoparopHas paboTa HccenenoBarenbekuit METOJ




MukpoOuoIoruuecKue CamocrositensHas padora |[IpopaboTka u MMOBTOPCHUE
WHCCKTHIIUIBI JICKITMOHHOT'O MaTepuasa
9 |Azordurcupyromme u Jlexums Jlexnusa-undopmarus
KITyO€HBKOBBIC OaKTepHH JlaboparopHast pabota HccnenoBaTenbCKuii METO/T
CamocrosrenbHas padora |[Ipopaborka u TIOBTOPEHHE
JICKIIMOHHOT'O MaTepHasa
10 |MukpoopraHu3Mbl 1 Jlexums Jlexknusa-undopmarus
OMOTEXHOJIOTHSI PACTCHUI JlaboparopHast pabota UccnenoBarenbckuit METOJ
CamocrosrenbHas padora |[Ipopaborka u TIOBTOPEHHE
JICKIIMOHHOT'O MaTepuasa

7 OueHouHble cpeacTBa (MaTepuajbl) sl TEKYLIero KOHTPOJS YCIIeBAaeMOCTH,
MPOMEKYTOYHOM aTTEeCTAMU O0YUAKIIMXCS 10 AUCHUIINHE (MO1YJII0)

Tembl pedeparToB

XapakTeprucTHKa OCHOBHBIX MTPOYKTOB OMOTEXHOJIOTHH MHUKPOOHOTO CHHTE3A.

OcHoBHBIE HaMpaBIEHUS UX UCIOIb30BaHUS.

KiteTouHbIe CTEHKH MUKPOOPTaHU3MOB.

MeMOpaHbl MUKPOOHBIX KJIETOK.

benku MUKpOOpPraHU3MOB.

HykienHoBbI€ KHCIOTHI, U UX MPOU3BOIHBIE.

YTI1eBOIBI MUKPOOHBIX KIIETOK.

OO011re TPUHIIUIIBI B3aUMOCBSI3U META00IMYECKUX ITyTeH.

Karabonmu3m u aHaboIM3M: B3aUMOCBSI3b U OCOOCHHOCTH.

0. LlenTpanbpHble MyTH U KIIOYEBbIE COCTUHEHUSI.

OCHOBHBIE aCIEKTHI PETYIIAINNA MeTaboIHM3Ma.

12. TunoBsIe CXEMBbI POU3BOJICTBA MUKPOOHBIX METa0OJIMTOB.

13. OcHOBHBIE TIPHUEMBI KOHTPOJIS MTPOIIECCOB CUHTE3A.

14. AnnaparypHoe opopmiIeHHEe MUKPOOHOIOTHYECKOTO CHHTE3a.

15. XapakTepucTrKa MPOMBIIUICHHBIX METOJIOB MOJIYICHHUS: KapaTHHOHIOB, aCKOPOMHOBOM
KHCIIOTHI.

16. Perymsus OuocuHTesa.

17. buocuHTe3 aMUHOKHUCIIOT U OelKa.

18. IlepcrieKTUBHBIC TEXHOJIOTHH H MPOTYIIEHTH B MUKPOOHOM CHUHTE3E.

BOoo~NoGa~WONE

[
=

Bonpocs! 1J1s1 NOATOTOBKH K 3a4eTy

Muxkpoopranu3msl Kak 00bEKTbl OMOTEXHOJIOTHH.

OcoOeHHOCTH OMOXUMUH U (PU3HOJIOTHH MUKPOOPTaHU3MOB.

JAHK u PHK-conepkamue BUpyCHI.

I'pynnel MEKPOOPTaHU3MOB.

MexBuA0BbIE B3aUMOOTHOILIEHUS C Y4aCTHEM MUKPOOPTaHU3MOB.
['eHeTnyeckue nMporecchl, MPOUCXOIAIINE B MUKPOOPTaHU3MaX.

OcoOeHHOCTH  CHHTe3a OHMOJOrMYeCKHM AaKTHUBHBIX  BEIIECTB C  MOMOIIBIO
MHUKpPOOPTaHU3MOB.

8. OumucTka CTOYHBIX BOJ C TOMOIIBI0 MUKPOOPTaHU3MOB.

9. OcHoOBHBIE Tanbl KJIOHUPOBAHHS T€HOB B MUKPOOPTaHU3MaX.

10. Ucnonp3oBanue Tu1a3Mu I KIIOHUPOBAHHS TE€HOB.

11. I'paMnON0KUTENbHBIE U TPaMOTpPULIATENbHBIE OaKTEPHH.

12. TlutaTenbHbIE Cpeibl JUIA BhIpAIlMBAaHUS OaKTEpUil.

13. XapakTepucTuka akTHHOMHIIETOB KaK 00BEKTOB OMOTEXHOJIOTHH.

14. Cunre3 hepMeHTOB, aMUHOKHUCIIOT, JMATHOCTUKYMOB, BaKLIUH, aHTUONOTHUKOB.
15. ®yakuun Agrobacterium tumefaciens B morydeHUN TPAHCTEHHBIX PACTCHUMN.

NoookrwbdPE



16. MuKpoOHBIC HHCEKTUIIUIBI.

17. Mukpoopranu3MbI-IPOTYIIEHTH AMHHOKHUCIIOT.

18. Mcnionp30BaHNE MUKPOOPTAaHHU3MOB B IIPOMBIIIUICHHOCTH.

19. [IpumeHeHue TpoXKKEH B MUIIEBON TPOMBIIINICHHOCTH.

20. [TpumeHeHue JTaKTOOAIMIIT B MOJIOYHO-KHCIIOW MTPOMBIIIIIICHHOCTH.

21. Ti-rua3MuIel, MX XapaKTEPUCTHKA.

22. TpancayKuwsl.

23. Tpanchopmarus 6akTepuil.

24. JlokazaTenbcTBO reHetndeckoit pomu JJHK.

25. Konprorarus y 6akTepuid.

26. Tpanchekius, CeKCIyKITHsI.

27. DHTOMOIIaTOTeHHBIE MIpernapaThl Ha OCHOBE OaKkTepuil, rpOOB WK BUPYCOB.

28. KopmoBbIe 100aBKH, PUTOTOBIICHHBIC HA OCHOBE MUKPOOHOJIOTHYECKOTO CHHTE3A.

29. [IpoTtuBoomyXxoyieBble  MIpemapaTbl, CHHTE3UPOBAHHbIE C  HCIOJIb30BaHEM
MUKPOOUOJIOTHYECKOTO CHHTE3A.

30. Mcnonp30BaHE MUKPOOPTaHU3MOB JJIsl YBETUUYCHHS TI0IOPOAUS ITOYB.

31. [TonmoskeHUEe «OAWH I'eH — OJIUH (DEPMEHT.

32. Ctpoenue 6akTepuaabHOU KIeTKU. OpraHoupl OaKTEepU.

33. Myranuu B OaKTepuUsX.

34. Ucnonp30BaHWE MUKPOOMOJOTHUECKUX pPEaKIui TMpH HU3YYeHUH MeTaboiIu3Ma
JICKapCTBCHHBIX BEIIECTB.

35. Mcnonp30BaHrne MUKPOOPTaHU3MOB IIPU JOOBIYE YTII U3 PY/I.

36. bakTepuanbHOE BBIIIEIIAYNBAHUE METAJUIOB.

37. MeTaHOreHe3 ¢ y4acTueM MHOTOKOMIIOHEHTHOW MUKPOOHOI CHCTEMON

38. Mcnonp30BaHre B MPOMBINIIICHHOCTH MHUKPOOHOJIOTHYECKOTO BBIIICIAYHBAHUS TIPH
MOJIYY€HUU MENU, IUHKA, HUKEJs, KoOanbTa.

39. Mcnonp30Banue mporecca OMOreHHOro 00pa30BaHUS CEPOBOJIOPOJA JUISI OYUCTKH
BOJI METAJTyPrHYE€CKUX POU3BOJICTB.

40. Ucnosib30BaHHE MUKPOOPTAHU3MOB ISl OYUCTKH BO3/TyXa.

41. buorenHoe 00pa3oBaHUE CEPOBOAOPOJA JII OYHCTKH BOJ METALTYPTHYECKUX
MIPOU3BOJICTB.

42. AHaspoOHBIe  (OTOCHUHTE3UpYIOIIe OaKkTepuH, OOYCIaBIMBAKOIINE TIyOOKOe
pas3oKeHUEe OPraHMYECKIX BEIIECTB.

43. CBOOOIHOKMBYIIIHE U TTAPA3UTHUECKUE MUKPOOPTAaHU3MBI

44. ABTOXTOHHBIE U AJTTIOXTOHHBIE MUKPOOPTaHU3MBI.

45. Poib MUKPOOPTaHU3MOB B KPYTOBOPOTE BEILIECTB.

46. CumOnoOTHYCCKHE OAKTEPHUH, B3AaUMOJICHCTBYIOIIUE C OpraHAMH PAaCTCHHIA.

47. 3Ha0cuMON03 U HIKTOCUMONO3.

48. CriocoOHOCTh MHUKPOOHBIX MPEMapaToB IMOJAABIATH BPEIHYIO MUKPOQIIOpY.

8 Cucrema onleHMBaHMS IJIAHUPYEMBbIX Pe3yJbTATOB 00y4eHHs

MakcuMaJjbHOE
MuHuMaJabHOE AJ5
ISl aTTecTaAlMu
dopma KOHTPOJIS aTrecTanyuy KoJU4ecTBO
KOJIHYECTBO
0aJ1JI0B
0as10B

Oo0s3aTeILHDbIC:
ITocerenne 3auaTHiA 0,5 0,5
ITonroroska K 3aHSATHIO, BEIIIOJIHEHHE 05 05
JIOMAIITHETO 3aIaHus ' '
AKTHBHas paboTa Ha 3aHSATUU 0,5 1
Brinmonunenue cemecTpoBoit paboThI 5 10
(Tecra)




5. | BeimonmHeHne KOHTPOJIBHBIX pabOT MO 05 2
paboueii mporpaMMe AUCIUTILTHHBI :

6. Brimmonnenue 3aganuii mo 05 2
CaMOCTOSITENIbHOU paboTe ’

7. | BeimosgHeHHue TBOPYECKUX 33 aHUI
(toxmabl, COOOIICHHUS, TPE3CHTAIINH U 5 10
J1p.)

8. | 3auer 5 15
BcnomorareabHble:

9 BricTymnenue Ha CTyIeHYECKUX 5 10
HayYHBIX KOH(EPEHITUIX

10 [ToaroroBka MpoOEKTOB, HATMYNE 5 10
HAYYHBIX MYOJIMKAIHA

Kpurtepuu onenku 3x3aMeHa:

Ouenka «OmauuHo» Cmagumcs:

— JlaH mONHBIA, pa3BEepPHYTHIA OTBET Ha MOCTABICHHBIA BOMPOC, MOKa3aHa COBOKYITHOCTh
OCO3HAHHBIX 3HAHUU MO JUCIMIUIMHE, T0OKA3aTEIbHO PACKPHITHl OCHOBHBIE IMOJIOKEHUS BOIPOCA,
OTPa)KE€HbI OCHOBHBIE KOHIEMIIMM M TEOPUH MO JAHHOMY BOIIPOCY, ONHMCAHHBIE TEOPETUUYECKHE
MOJIOKEHUS WILTIOCTPUPYIOTCS MPAKTUYECKUMU IIPUMEPaMH;

— B OTBETE MPOCICKHUBACTCS YETKas CTPYKTypa, JIOTUYECKasl IOCIEA0BATEIbHOCTb,
OTpaXkarolllasi CyIIHOCTh PACKPBIBAEMBIX ITOHATHH, TEOPHIA, SIBJICHUIA;

— 3HaHUE MO MPEeAMETY JEMOHCTpPUpYeTCcs Ha (OHE MOHMMAHUS €r0 B CUCTEME JaHHOU
HAYKH U MEXIUCLIUIITUHAPHBIX CBA3CH.

—  OTBET M3JIOKCH B COOTBETCTBHH C TPEOOBAHMSIMH KYJIBTYPHI PEUU M C UCIOJIb30BAHUEM
COOTBETCTBYIOIICH CHCTEMBI IOHSATUH W TEPMHHOB (MOTYT OBITH JOIYIICHB HEIOYETHl B
oTpe/ieNIieHUH TIOHATUH, UCTIPABICHHbBIE CTYJACHTOM CAMOCTOSITENILHO B MPOIIECCE OTBETA).

Ouenka «xopowioy cmasumces:

— JlaH m0OnHBIN, pa3BepHYTHIM OTBET Ha IIOCTABJIEHHBIM BOIPOC, IMOKa3aHO YMEHHUE
BBIJICJIUTH CYIIECTBEHHBIE U HECYILIECTBEHHbIEC MPU3HAKH, IPUUMHHO-CIICCTBEHHBIE CBS3U, OJIHAKO
CTYJIGHT  UCHBITHIBACT  3aTPYJAHEHHS TPU  WLIIOCTPAIIMA  TEOPETUYECKUX  IMOJIOKECHUN
MPaKTUYECKUMH MPUMEPaAMHU.

— OTBeT 4eTKO CTPYKTYPUPOBAH, JIOTHYEH, M3J0KEH B COOTBETCTBHHU C TPEOOBAHUSIMU
KYJbTYpbI €YU U C UCIIOJIb30BAHUEM COOTBETCTBYIOIIEH CUCTEMBI MOHATUA U TEPMUHOB.

— Moryr ObITb JomymieHbl 2-3 HETOYHOCTH WJIM HE3HAUYMTENbHBIE  OIIHUOKH,
WCIIPaBJIEHHBIE CTYJACHTOM C IIOMOIIIBIO MPENO aBaTeNs.

Ouenka «y0061emeopumenbHo» Cmagumcsa:

— Jla" HeAOCTaTOYHO IMOJIHBIA M HEJOCTATOYHO pa3BepHYTHIH OTBET. CTYIEHT HE MOXKET
IPOMJUTIOCTPUPOBATH TEOPETUUECKUE TOT0KEHUS PAKTUYECKUMU TPUMEPaMH.

— Jloruka u mocnea0BaTeNbHOCTh U3JI0KEHHUSI UMEIOT HapyIIEHUs; JOMYIIEHbl OIUOKY B
PacKpbITUU TIOHATHH, yNOTpeOJIeHUH TEPMUHOB, KOTOpbIE CTYJAEHT CIOCOOEH HCIpPaBUTh IOCIIE
HaBOJAIIMX BOIPOCOB (J0MycKaeTcsi He 6osee ABYX OIMOOK, HE UCIPABICHHBIX CTYJIEHTOM).

— CryzmeHT He crocoOeH CaMOCTOSITENTFHO BBIJICIUTh CYIIECTBEHHBIE H HECYIICCTBEHHBIE
IMPU3HAKH U IPUIUHHO-CICACTBCHHBIC CBA3U, CACIATh BHIBOJIBI.

— PeueBoe odopmienue TpeOyeT MONMpaBOK, KOPPEKIMHU, HE HUCHOIB3YIOTCA MOHATUS U
TEPMUHBI COOTBETCTBYIOIIEH HayYHOH 00JIACTH.

Ouenka «Hey0061emeopumenbHoy Cmagumcsa:

— OrtBer mpeacTaBnsieT co0ol pa3po3HEHHBbIE 3HAHUS C CYIECTBEHHBIMM OLIMOKaMH IO
BOIIPOCY, IPUCYTCTBYIOT (hparMeHTapHOCTb, HEIOTUYHOCTD U3JI0KEHUSI.

— CryzeHT He 0CO3HAET CBsA3b 00CYXKIAaeMOro BOINpoca Mo OUJIEeTy ¢ IPYyruMu 00beKTaMu
JUCUUTUTMHBL. OTCYTCTBYIOT BBIBOJIbI, KOHKPETH3AIMS U I0KA3aTEIbHOCTh U3JI0KEHHS.



- Peun HCrpaMoTHa“d, HCO6XOIII/IMaSI TCPMHHOJIOTUA HC HCIIOJIB3YCTCA, CTYACHT HC HAaCT
OIMpCACIICHUA 0a30BBIM MOHATHSM.

- OTCYTCTBI/IG OTBCTOB Ha BOIPOCHI, AOMNOJHHUTCIBHLIC W YTOUHAKOIINWC BOIIPOCHI
npenoaaBaTesd HC IMPUBOIAAT K KOPPCKIMU OIIOOYHEIX OTBETOB CTYJACHTA.

9 . YueOHOo-MeTOAMYeCKOE U MH(OPMAIIMOHHOE o0ecniedeHne JUCHTUIIMHBI (MOIYJIA)

9.1 OcHoBHasi JIuTepaTypa

1. Jle Bekku, A.B.. Dkonoruyeckas 0€30MaCHOCTh MPOU3BOICTB JIECOMPOMBILILICHHOTO
KoMIuIekca: yaeOHoe nmocooue / ne Bexku,A.B. — Cankr-IlerepOypr: CIIGIJITY, 2019. — 128 c.
— ISBN 978-5-9239- 1134-3. — TekcT: 3nekTpoHHbIH // JlaHb : 371€KTpOHHO-OMOIHOTEUHAs
cucrema. — URL.: https://e.lanbook.com/book/128904.

2. Ilupoxos, FO. A. Dxonoruueckas 6€30MACHOCTh HA MPEANPHUITHN: yueOHOe mocobue /
10. A. IllupokoB. — 2-¢ uzn., crep. — Cankr-IlerepOypr: Jlans, 2021. — 360 c. — ISBN 978-5-
8114-2578-5. — Texkcr: snexTpoHHbld // Jlanb: snexkTpoHHO-OMOMMoreunas cucrema. — URL:
https://e.lanbook.com/book/169247.

3. UepHukoB, B. A. Dxonorndecku Oe3omacHass MpOayKIus: ydeOHoe mocodue / B. A.
Yepuukos, O. A. CokonoB. — 2-¢ u3a. — Mocksa: , 2020. — 859 ¢. — ISBN 978-5-392-31958-9.
— Tekcr: oamekrponsbld  //  JlaHb:  2neKTpoHHO-OMONWOTewHas cucrtema. — URL:
https://e.lanbook.com/book/151041.

4. Mapuenko, b. . Ananu3 pucka: OCHOBBI OLIEHKH 9KO!| /JIOTMYECKOr0 pUcKa: yuyeOHOe
nocobue / b. 1. Mapuenko. — Pocros-Ha-/lony: FODY, 2018. — 148 c¢. — ISBN 978-5-9275-
3061-8. — Texkct: snekrponHslid // JlaHp : anekTpoHHO-OMOnmoreuynas cucrema. — URL:
https://e.lanbook.com/book/125041.

9.1 JJonmoaHuTeJbHAS IUTEPATypa

1. ®epepanbubiii 3akoH oT 24.06.1998 Ne 89-®d3 «OO0 orxomax HpOU3BOJACTBA U
notpebaeHus» (pex. ot 30.12.2008) // «Poccuiickas razeray, 30.06.1998, Ne 121.

2. ®enepanpubiii 3akoH oT 10.01.2002 Ne 7-®3 «O06 oxpaHe OKpyKaroIei cpeasn» (pe.
ot 14.03.2009) // «Poccuiickas razera», 12.01.2002, Ne 6.

3. Kysnenos, K. b. YmpaBneHnue puckamu, CHUCTEMHBIH aHAIU3 M MOJCIUPOBAHHE:
yuebHoe nocobue / K. b. Ky3znenos. — ExatepunOypr: , 2018. — 34 c. — TekcT: 31eKTpOHHBIH //
Jlanb: anekTpoHHO-0MOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/121334.

9. 3. [IporpammHoe oGecrieueHue

. Windows 10 Pro

. WIinRAR

. Microsoft Office Professional Plus 2013

. Microsoft Office Professional Plus 2016

. Microsoft Visio Professional 2016

. Visual Studio Professional 2015

. Adobe Acrobat Pro DC

. ABBYY FineReader 12

. ABBYY PDF Transformer+

10. ABBYY FlexiCapture 11

11. IIporpammuoe o6ecnieuenue «interTESS»
12. CnpaBouHo-npaBoBas cucreMa «KoHcynbranTlmtocy, Bepcus «dKcepT»
13. T1O Kaspersky Endpoint Security

14. «Antunnaruat.BY3» (uHTEpHET - Bepcus)
15. «AHTHUIUIaruaT- HKHTEPHET)

O©CoOoO~NOoOOThWN -

9.4 IlpodeccuoHanbHble 0a3bl JaHHBIX M MHGOPMAIMOHHbIEC CIPABOYHBbIE CHCTEMBI
COBPEMEHHBIX MHPOPMAILMOHHBIX TEXHOJIOI Ml


https://e.lanbook.com/book/151041

1.http://mwvww.knigafund.ru =3BC «Kuura®on»

2.WWW.Znanium.com —2DeKTpoHHas OMOIHOTEYHAs CHCTEMA

3www.biblioclub.ru-Yuusepcurerckas oubmmoreka

4.http://elibrary.ru — Hayunas siekTpoHHast OHOIMOTEKA.

5. www.ECOportal.su- Beepoccuiickuii 3KOIOTHYECKHiA TOPTA

6. www.ecology-portal.ru- Dkonorndyeckuii moprai

7. www.ecoindustry.rus- Hayuno-mpakTudeckuii mopTai- DKOJOT s IPOU3BOICTBA

8. www.ecorisk.narod.ru - yrpaBiieHHE SKOJIOTHYECKUM PHUCKOM;

9.  www.twirpx.com/file/191613 - yueOHoe mocodue «IKOITOTHICCKHE PUCKI»,

10. www.endf.ru/06_1.php - mnpoOmembl yIOpaBieHHS SKOJOTHYECCKHM PHCKOM Ha
npennpustusx TOK.

10 OOecneyenue o00pa3oBaTeJbHOIO mpomecca I JHI C OIPaHMYEHHbIMH
BO3MOKHOCTSIMM 3/10POBbSI 1 HHBAJIU/10B

VYuebHple ¥ y4eOHO-METOAMYECKHE MaTepuanbl s CaMOCTOSATENBHOW  paboTh
o0yyaroIuxcst U3 Yucia UHBAJIUAOB U JIMIL C OTPAaHUYEHHBIMU BO3MOXKHOCTAMH 3710poBbs (OB3)
NPEJOCTABISAIOTCS B (popMax, aganTUPOBaHHBIX K OTPAHUYEHUSM HUX 3I0POBBSI M BOCIPHATHS
uHpopMmanuu:

Jlnst caenbIX ¥ CIaboBUIASAIINX

- JEeKUMH O(QOPMISAIOTCS B BHJE 3JIEKTPOHHOIO JOKYMEHTA, JIOCTYIIHOTO C IOMOILBIO
KOMITHIOTEPA CO CHEIMATHN3UPOBAHHBIM ITPOrPAMMHBIM 00eCTIeUeHHEM;

- IIMCbMEHHbIE 3aJ]aHUs BBINOJHAIOTCA Ha KOMIBIOTEpE €O  CIELUaTU3UPOBAHHBIM
POTPaMMHBIM 00ECTIeYEeHHEM, HIJIM MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- oOecrieynBaeTcs HHANBUIYAIbHOE paBHOMEpHOE ocBelleHne He MmeHee 300 Jrokc;

- JUId BBINIOJHEHHS 3aJaHUS TPU HEOOXOJUMOCTH MPEIOCTABIISCTCS YBEINYHBAIONIEE
YCTPOMCTBO; BO3MOXHO TAK)K€ HCII0JIb30BaHNE COOCTBEHHBIX YBEINYMBAIOIIUX YCTPOMICTB;

- MUCHbMEHHBIE 33JJaHus O(POPMIISIOTCS YBETUYEHHBIM IIPHUPTOM;

- DK3aMeH M 3a4€T MPOBOJATCS B YCTHOM (hopMe MIIM BBINOJHSIOTCS B MUCbMEHHOM (Gopme
Ha KOMITBIOTEpE.

JUs TyXHX U C1a00CbIIAIINX

- JeKuuu Oo(GOpPMISIOTCS B BHUJAE OJEKTPOHHOTO JIOKYMEHTa, JHOO TPEeAOCTaBISETCS
3BYKOYCWJIMBAIOLIAs annapaTypa WHAWBUYAIbHOTO MOJIb30BaHMS;

- MUCHMEHHBIE 33JJaHUS BBITTOJIHSAIOTCS Ha KOMITBIOTEPE B MUCBMEHHOU (hopMme;

- 9K3aMeH U 3auéT MpPOBOAATCA B IUCHBMEHHOM (opMe Ha KOMIIBIOTEPE; BO3MOXKHO
npoBeieHue B (hopMe TeCTHPOBAHHUS.

Jlist T ¢ HapyIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmapaTta:

- JEeKIUH OQOPMIISIOTCS B BHJIE SJIEKTPOHHOTO TOKYMEHTa, JIOCTYITHOTO C MOMOIIBIO
KOMITbIOTEpA CO CHEIMATU3UPOBAHHBIM ITPOrPaMMHBIM 00eCIIeUeHHEM;

- TIMCHMEHHBIC 3aJ]aHMs BBHIMONHAIOTCS HAa KOMIIBIOTEPE CO  CIEIHATU3UPOBAHHBIM
POTrpaMMHBIM 00€CTIEYCHHEM;

- DK3aMeH W 3a4€T MPOBOJATCS B YCTHOW (hOpMeE HITM BBITIONHSIOTCS B TIMCEMEHHON (opme
Ha KOMITBIOTEpE.

[Tpr HEOOXOMUMOCTH TIpeyCMaTPUBACTCS YBEITMUYCHUE BPEMEHH IS TIOATOTOBKH OTBETA.

[Iponerypa npoBeieHUs] TPOMEXKYTOUHOM arTecTaluy Al 00yJarolUXcsl yCTaHABINBACTCS
¢ yu€TOM WX WHIMBHIYaJbHBIX ICUXO(PHU3NUECKUX ocoOeHHocTel. [IpoMexyTouHas arTtecrarus
MOXET MPOBOAUTHCS B HECKOJIBKO 3TATOB.

[Ipu mpoBenmeHWM MPOIETYpPHl OLEHUBAHUS PE3YJABTaTOB OOYYEHHUS IPEIyCMaTpHBACTCS
UCTIOJIb30BAaHUE TEXHUYECKHUX CPEJCTB, HEOOXOIMMBIX B CBA3M C HMHIUBUAYAJIbHBIMHU
0COOCHHOCTSIMHU OOYYAIOIIUXCSl. DTH CPEICTBA MOTYT OBITh MPEIOCTABICHBl YHHBEPCUTETOM, HITH
MOTYT MCIIOJIb30BaThCSl COOCTBEHHBIE TEXHUYECKHE CPEACTBA.

[IpoBenenne mpomenypsl  OICHHWBAaHUS  Pe3yJbTaTOB  OOyYeHHUS  JIOMyCKaeTcs ¢
UCIIOJIb30BaHUEM JAMCTAHIIMOHHBIX 00Pa30BaTeIbHbBIX TEXHOIOTUH.



ObecneunBaercs TOCTYN K MHPOPMALMOHHBIM M OuOIMorpaduyeckuM pecypcam B CETH
WNuTepHeT ai1s Kakaoro odyvaronierocs B GopMax, aJaiTHPOBAHHBIX K OTPaHHYCHUSAM HX 3/I0POBBS
¥ BOCHPUATHUS HH(OPMAIIH:

JInst cnensix U cnabOBUAAIINX:

- B Ie4aTHON (opMe YBEIIMUECHHBIM HIPUPTOM;

- B )OpMe 3JIEKTPOHHOTO JOKYMEHTA;

- B (hopme ayanodaiina.

JInst TITyXux 1 c1aboCTbIIIAIINX :

- B Me4aTHOU (opme;

- B )OpMe 3JIEKTPOHHOTO JOKYMEHTA.

Jlnst o0ydaromuxcs ¢ HapyIIeHUSIMU ONIOPHO-/IBUTaTEIbHOTO arapara:

- B IeyaTtHou opme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B popme ayauodaiina.

VY4eOHbIe ayTUTOPUU JUISI BCEX BHJIOB KOHTAKTHOM M CaMOCTOSTENILHOW pabOThl, HayyHAs
OuOmmoTeKka W WHBIC TOMEIICHHs Ui OOy4eHHUS OCHAIICHBI CHENHAIBHBIM 00O0pYJOBaHUEM H
y4eOHBIMH MECTaMHU C TEXHUYECKHMHU CPEACTBAMHU O0YUEHUSI:

JInst cnensiX U cnabOBUAAIINX:

JUTSL TITYXHUX ¥ CIa00CTBIIIAIIHX

- aBTOMAaTH3MPOBAaHHBIM pabOYMM MECTOM [uIsi JIIOJIeH C HapylmIeHHeM ciyXa H
cl1a00CIIBIIIAIINX;

- aKyCTHYECKHUI YCHIIMTENb M KOJIOHKH;

Jlnist o0yJaromuxcst ¢ HapyIIeHUSIMU OIIOPHO-/IBUTATEIBHOTO arapara:

- IepeIBUKHBIMH, PETYJINPYEMBbIMU 3pronoMuieckumu napramu CHU-1;

- KOMIIBIOTEPHON TEXHUKON CO CIIEIUAIBHBIM ITPOTPAMMHBIM 00ECTICUCHHEM.

11. MaTepuajibHoO-TeXHHYECKOe o0ecnedeHUue TUCIUTIHHBI (MOYJIs1)

B yuebHOM mpouecce, Ui TNPOBEACHUS MYIBTUMEAMWHBIX JIEKIMH MO JUCLHUIUIMHE
«TexXHOTeHHBIE CHUCTEMBl M OKOJIOTHYECKHE PHCKH», HEOOXOAWM, CIEOYIOUIHNi TepedeHb
TEXHUYECKUX CPEJICTB O0yUEHUs:

1. Komnbrorep (HOyTOYK).

2. MynpTuMeaUIHBINA IPOEKTOP.

3. JIazepHas yka3ka.

Jlns mpoBeseHUsl NMPaKTHMYECKUX 3aHATUN Mo auciuminHe «TeXHOreHHble CHCTEMbl U
HKOJIOTHYECKUE PUCKUY, HEOOXOIUM, CIEIYIOUIHA MEPEeYeHb TEXHUUECKUX CPEACTB 00yUeHHUS:

1. KoMmbloTepHbIii Kiacc;

2. Tlpuxnagnas mporpamma Microsoft Excel.

B xoze 3aHATHI Takke HCIOIb3YIOTCA:

1. Buzeo- ayAnoOBU3YyaJIbHBIE CPENICTBA OOYICHUS;

2. >IeKTpoHHas OMOIMOTeKa Kypcea;

3. CCBUIKHM Ha HHTEPHET-PECYPCHI.

K paboueit npocpamme npunazaromces:

Ipunoxkenne 1 - DoHA OICHOYHBIX CPEACTB IS MPOBEICHUS AaTTECTAllUU YPOBHSA
c(hOpMUPOBAHHOCTHU KOMITETCHITHH, 00y4JaIOIMUXCs TTO TUCIUIUINHE (MO/TYITIO)

IIpunoskenne 2 - Metoaudeckue ykazaHus 175 00YJarOMIUXCS 10 OCBOCHUIO JUCIUILTUHBI
(Momyist)
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