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1. Ileau ocBOEHUS TUCUUILIUHBI (MOTYJIA)

]_ICJ'IHMI/I OCBOCHUs IUCHHUIIINHBI (MOI[y.]'If[) «broTexHooruss OUOJIOTHYECKA aKTHUBHBIX
BCIICCTB» ABJIACTCA U3YUYCHHUC OCHOBHLBIX IIPUPOAHBIX U CHHTCTHYCCKHX 6I/IOJIOI‘I/I‘ICCKI/I AKTHUBHBIX
BCIIIECTB (BAB), KpUTCPUCB OLCHHUBAIOIMIUX HX AKTHUBHOCTH, O3HAKOMJICHHUC C OCHOBHBIMH
TEXHOJIOTUYCCKUMHU npueMamMun n CXEeMaMu CHUHTE3a TraJIOrCHIIPOU3BOJHBIX,
KHUCJIOpOoACOACpKAIINX COCI[I/IHGHI/Iﬁ, MCXaHU3M IIPOTEKAHUA XUMUYCCKHUX peaKI_II/Iﬁ O6pa30BaHI/IH
9TUX BCUICCTB U NPpUHIHUIIAMU OCHOBHBIX TCXHOJOTHYCCKUMHU CTAAUAMU MI/IKpOGI/IOHOFI/I'-IGCKOFO
cunre3a BAB.

3amauu JUCHIUTUIMHBI:

- U3YUUTb OCHOBHBLIC OMOJIOTHYECKH aKTHUBHBIX BCIICCTB,

- U3YUUTHb TCXHOJIOTUH CHUHTC3a U 61/IOCI/IHT6321 OMOJIOTMYECKHU aKTUBHBIX BCIIICCTB,

- HpI/IO6peCTI/I 3HaHUS O crocobax u cp€acTBax IIPOBCACHUSA ITPOM3BOJACTBCHHBIX
MPOIIECCOB MOTYYCHHS OMOJIOTMYECKH AaKTUBHBIX BEIIECTB (MIPOIYKTOB), U3 UCXOAHOTO MaTepuasa
(CLIpBH) KaKk IYTEM XHUMHYCCKUX peaKHHﬁ, TaK WM B IIPOHCCCC oOMeHa BCIIECCTB B XHWBOM
OpraHusme.

2. MecTo IMCHUIUINHBI B CTPYKTYpPe 00pa3oBaTeibHOM MPOrpaMMbl

JlucuuiuiiHa COTJIacHO Y4YeOHOMY IUIaHy IO JaHHOMY HAaIpaBICHHIO ITOATOTOBKU
otHOocuTcs K bioky 1 «/{ucuunnunsl (Moaynu)y», DnektuBHble Aucuumianasl b1.B.J[B.07.02.

JUis yCHEIHOro OCBOEHMsI JaHHOIO Kypca HeoO0XOAWMBbl 0a30Bble 3HAHUS JUCLMILIIMH:

«O0mas u HeopraHuyeckas Xumus», «OOmas OHOJOrHS M MHUKPOOHOJIOTHS», «OCHOBBI
O6uoxuMum». 3HaHUS U HaBBIKH, IPUOOPETEHHBIE IPU U3YYEHUU JAUCLUILIUHBI «BHOTEXHOIOIHS
OMOJIOTUYECKH AaKTHUBHBIX BELIECTB», IMOTPEOYIOTCS MPH IMPOXOKICHUH IPOU3BOJICTBEHHOU
NPaKTUKH Hay4HO-UCCIIEI0BaTeNIbCKask paboTa, pU NoAroToBke u 3amurte BKP.

2. Ilnanupyembie pe3yJbTaThl 00y4eHUS MO TUCIHHUIINHE, COOTHECEHHbIE

¢ INIAHMPYEMbIMH Pe3yJIbTATAMHU OCBOCHUA 00pa30BaTeJIbHOM MPOTrPAMMBI
B pesynprare M3ydeHHs IUCHMIUIMHBI OOy4arolIMHCS JOJKEH YCBOUTH TPYJOBbIE
(GYHKIIMM B COOTBETCTBUU C NMPOQeccCHOHaNbHBIM cTanaapToM 26.008 CrenunanucT- TEXHOJIOT B
00J1acTH  MPHUPOJOOXPAHHBIX (DKOJOrMYECKMX) OHOTEXHOJOTHMHM yTBEPXKIAEH MPUKa30M
MunuctepcTBa TpyAa U connanbHoi 3amuThl PO ot 211exabps 2015 roga Ne 1046 1)
OO6o0muIeHHbIE
TPYAOBBIE

GbyHKIIH
(OTD)
Mounutopun | OcyuiecTBieHne

T COCTOSHUSL | DKOJIOTMYECKOM OIIEHKH
OKpPY’KaIOIllE | COCTOSIHUSI ITOHAA30PHBIX

Tpynoseie pynkimu (TD) Bri6pannsie Tpynossie aevicteus (T1)

1 cpenpl C TEPPUTOPUI U BO3MOKHOCTH

MPUMEHEHNE | IPUMEHEHUS Ha HUX

M MPUPOAOOXPAHHBIX

npuponooxp | ouorexnonoruit A/01.6

AHHBIX

OMOTEXHOIIO

i A OueHka pucka u Omnpenenenue CTPyKTYphl aHTPOIIOTEHHOM
OCYILECTBIIEHNE MEp HArpy3KH Ha KOMIIOHEHTBI OKPYKAFOIIEH cpesibl
IPOPUIAKTHKH

BO3HUMKHOBCHHS O4HaroB




BPE/IHBIX OPraHU3MOB Ha
MTOIHA30PHBIX TEPPUTOPHUSIX
C IPUMCHEHHUEM
MPUPOTOOXPAHHBIX
ouorexHosioruii A/02.6

HpI/IMGHCHI/IC OMOTEXHOJIOTHYECKHUX IMpucMoOB
IIPOTHUB IOABJICHUA O04YaroB BPECAHBIX OPraHU3MOB

[Iporecc dbopMupoBaHue

KOMIIETECHIINH:

HU3Yy4YCHUA  JUCHUILIMHBI  HAIpaBJICH Ha CJICAYIOUX

[TK-1 CriocoOeH BnaieTh OCHOBHBIMHU METOJIaMH, IPUEMaMU IJITAHUPOBAHUS U TTPOBEICHHSI
9KCIIEPUMEHTAIBHBIX UCCIIEIOBaHU, 00pabOTKU U MPECTaBICHUS MOIYUYEHHBIX PE3YylIbTaTOB B
CBOCH Mpo(hecCHOHATBHON 00JIacTH;

[IK-2 CniocobeH mpoBOAUTH BXOJHOM M TEXHOJOTMYECKHI KOHTPOIb KauecTBa ChIPbS,
noiry(hadprKaToB, TOTOBOM MPOIYKIIMK M OMOTEXHOJIOTUICCKUX ITPOIIECCOB;

[IK-4 CrnocobeH OCyIIeCTBIATh TEXHOJOTHYECKUH TMPOIECC B COOTBETCTBUH C
pPErJIaMEHTOM U WCIIOJIb30BaTh COBPEMEHHBIE TEXHUUECKHE CPEJCTBA ISl U3MEPEHUSI OCHOBHBIX
napaMeTpoB OMOTEXHOJIOTUYECKHX MPOIIECCOB, CBOMCTB ChIPhS U MPOAYKIIUY;

[TK-5 CriocoOeH k peann3anuy ¥ YIpaBICHUI0 OHOTEXHOJIOTHUECKUMHE MTPOIECCAMHU;

I1K-6

CnocobeH

IIpOBOIUTDH

6aKTepI/IOJ'IOl"I/I‘leCKI/IC,

TOKCHUKOJIOTHUYCCKHC

HCCIICAOBAHUA IPHUPOAHBIX O6p33HOB, TEXHUYCCKUX CPCACTB U TCXHOJIOTHUYCCKUX IMPOLECCOB
C Y4CTOM 3KOJIOTHMYCCKHUX HOCJ'IGI[CTBI/Iﬁ HUX ITPUMCHCHMUA.

Kon n Kputepuu olieHuBaHYsI pe3yIbTaTOB 00yUCHUS
HaAaMMCHOBAHUEC KOH u HU3ZKUU
YHUBCPCATIBHOU | HayMeHOBaHue | (IOMOPOTOBBIN,
KOMIICTCHII N UHIUKaTOpa KOMIICTCHIUS . .
MTOPOTOBBIH 0a30BbIi .
JIOCTHKCHHS HE TIPOJIBUHY TN
YHHBEPCAJIbHBIX | chopMHUpOBaHA)
KOMITETEHITUHN
[1K-1 Cniocoben N-1ng1 — He Brnageer Cmnabo Briaxeer CBo0oHO
BIIQJIETh Bnageer OCHOBHBIMHU BIIaJIeeT < ODOLLO BIIaJIeeT
OCHOBHBIMHU OCHOBHBIMU METOJIaMH U OCHOBHBIMHU P OCHOBHBIMHU
OCHOBHBIMHU
METOJIAMH, METOJIaMH U prUeMaMu METOJIaMH U METOJIaMU U
METOJIaMH U
prueMamMu preMaMu TUTAHUPOBAHUS | IpHEeMaMu DHEMAM MpreMaMu
TUTAHUPOBAHUS U | ITUIAHUPOBAHUS | DKCHEPUMEHTAN | IUIAHUPOBAHUS HEaHI/I opars | TVTAHHPOBAHHS
MIPOBEACHUS IKCIIEPUMEHTA bHBIX JKCIIEPUMEHTA P IKCIIEPUMEHTA
. 3KCIIEPUMEHTAI
AKCIIEPUMEHTAIIb BHBIX WCCJICJIOBAHUHN B | JIbHBIX CHEIX JIEHBIX
HBIX UCCIJICJIOBAaHUHN B | TPOECCHOHANb | MCCIeIOBaHUMA N WCCIIeIOBaHUN
. . WCCIICIOBAaHUN B
WCCIIeNoBaHuH, | mpodeccHoHaIb HOI B B
. npogeccnoHab
00paboTKH U HOMU JESTEIbHOCTH | IPOQecCHoHA o npodeccuoHan
MIpPEJICTaBICHUS JIeSTEIIbHOCTH BHOM BHOM
JIESATSIbHOCTH
MOJTyYSHHBIX JIESATSIbHOCTH JIEATSIIBHOCTH
pE3yIBTATOB B NI-2nk1 — He nposogutr | He Xopolo OTnuaHO 1
cBoei IIpoBoaut 3aKIIaJIKy JIOCTATOYHO . (fBozmT [IpoBoaut
npodeccHoHabH 3aKIIaJIKy OTIBITOB U IIPOBOMT 3;113Kna;[1< 3aKIJIaJIKy
oif o0macTi OIIBITOB U MEPBUYHBIH 3aKIIaJIKy OHLITOB}I/II OTIBITOB U
MIEPBUYHBIN aHaIm3 OIIBITOB U . MIEPBUYHBIH
. [IEPBUYHBIH
aHaIn3 AKCIEPUMEHTANl | TIEPBUYHBIN AHAIS aHaIun3
IKCIIEPUMEHTA | bHBIX JaHHBIX | aHAJIM3 IKCIIEPUMEHTA
AKCIIEPUMEHTA
BHBIX TaHHBIX JKCIIEPUMEHTA JTBHBIX
bHBIX JaHHBIX
JTBHBIX TAHHBIX JTAHHBIX




N-3mk-1— He npumenser | He CBoGoHo
ITpumensier METO/IbI JIOCTaTOYHO Xoporiio
MPUMECHSICT
METO/TBI MaTEeMaTHYECKO | MPUMEHSET MIPUMECHSICT METOBI
MaTEeMaTHYeCKO | U 0OpabOTKH U | METOJIBI METO/IbI
9 MaTeMaTHYECK
1 00pabOTKH U | TpEACTaBJICHUS | MaTeMaTH4ecK | MaTeMAaTHYECKO oif 0GDAGOTKH
TIPEICTABIICHUS pe3yIbTaToOB 01 00paboTKN | 1 00pabOTKH U " P
pe3yabTaToOB JKCIIEPUMEHTA | H MIPEICTaBICHUS
MpeJCTaBICHU
JKCIICPUMEHTA MPEJICTABICHU | PE3yJbTaTOB
sl pe3yJIbTaTOB
sl pe3yJIbTAaTOB | DKCIIEPHUMEHTA
JKCIIEPUMEHTA
JKCIIEPUMEHTA
IIK-2 Cmocoben | M/I-1mk-2 — | He nmonb3yercs He Xoportro CBo001HO
TPOBOJIUTH [Monw3yercs npueMaMu JIOCTATOYHO MOJIb3yeTCS MOJIb3YyeTCS
BXOJTHOM U | mpreMaMu MPAKTUIECKOM MOJTB3yEeTCsI pHeMaMu npueMamMu
TEXHOJIOTHYCCKHN | MPaKTUISCKON paboThI € nprueMaMu MPAKTUYECKON | MPaKTUYECKOU
KOHTPOJIb paboThI C | HOPMATUBHOH | MPAKTHYECKOU paboThI ¢ paboTsl ¢
KAauecTBa ChIPbsl, | HOPMATUBHOMI JIOKyMEeHTauuen paboThI ¢ HOPMAaTHUBHOU HOPMAaTHUBHOU
nonyhaObpUKaToB, | JTOKyMEHTAIUCH , HaBBIKAMU HOPMATUBHOM | JOKYMEHTAlMENl | JOKyMEHTallHe
TOTOBOM ) HaBbIKaMH CTaHAAapTHBIX U JOKYMCHTalue , HAaBBIKaAaMU I>’I, HaBBbIKaAMH
TPOTYKIHH W | CTAaHAAPTHBIX | | cepTHUKAIMOH | ¥, HABBIKAMH | CTaHJAPTHBIX U | CTAHIAPTHBIX
OuoTexHONOruYeC | CepTHU(UKAIMOH | HBIX UCTIBITAHUN | CTAaHJAPTHBIX | CEPTHPHUKANNOH u
KHUX ITPpOLECCOB, HBIX HCIBITAHUM ChIpbA, TOTOBOM u HBIX MCIBITAaHUN CepTI/I(l)I/IKa]_[I/IO
CBIPbsI, TOTOBOW | MPOAYKIUH U | CEPTU(PHKAINO | CHIPhSI, TOTOBOH HHBIX
NPOAYKIIMA W | TEXHOJOTMYECK HHBIX MPOIYKIHU WCTIBITAHUH]
TEXHOJIOI'MYECK HX IIPOLECCCOB HUCIBITAaHUN TEXHOJIOI'MYECK ChIpbi,
WX MPOIIECCOB CBIPBS, WX MPOIIECCOB TrOTOBOM
FOTOBOM NPOAYKLHU U
NPOAYKIUU U TEXHOJIOTUYEC
TEXHOJIOTHYEC KHX
KHX MPOIIECCOB
MPOIIECCOB
N-2nx-2 — He peammmzyer | He
A P Y OtandHo
Peanuzyer MEPONPUATUS | JOCTATOYHO
Xoporio peanusyer
MEpOTPHUSITHS | IO MOBBIIMICHUIO | peaTu3yeT
peanusyer MEPOIIPUSTHUS
110 ITOBBIIIICHUTO KaueCTBa CbIPbs, | MCPONPUATUA
MEPOTIPUSITHS o
KauecTBa ChIpbs, | MoyrypadbpuKaTo | o
. IO MOBBIIIECHHUIO | TIOBBIIICHUIO
nonyhadprkaro B, TOTOBOM MOBBIIIICHHFO
. KauyeCTBa ChIPbs, | KauecTBa
B, TOTOBOM MPOAYKIMKA B | KayecTBa
rorypabpuKaTo | CHIpbS,
NPOAYKIUU B COOTBETCTBUU | CBIPBS, o
B, TOTOBOH norypadpukar
COOTBETCTBUH TpeOoBaHUAME | mOydadbpukaT .
. MIPOAYKIUU B 0B, TOTOBOH
TpeOOBaHUSIMHU CTaHJAPTOB OB, TOTOBOU
COOTBETCTBUU NPOAYKIUU B
CTaHJapTOB KauecTBa MPOAYKIIUU B
TpeOOBaHUSIMH | COOTBETCTBUH
KayecTBa COOTBETCTBHH
CTaHJapTOB TpeOOoBaHUSIMHI
TpeOOBaHUSIMH
KayecTBa CTaHJapTOB
CTaH/IapTOB
KauecTBa
KayecTBa
W-3nk-3 — He He Xoporio OO
OcyIecTBIseT | OCYIIECTBISET | JOCTATOYHO OCYIIECTBIISET
OCYIIIECTBIISIET
KOHTPOJIb KOHTPOJIb OCYIIECTBIISIET | KOHTPOIh KOHTPOLLE
coOroIeHns coOJTrOIeHNS KOHTPOJIb COOITIO TeHUS co 6n§))1eHHs[
AKOJIOTHYECKOW | IKOJIOTHYECKOW | COOJIIONIEHUS AKOJIOTHYECKOM
IKOJIOTHYECKO
u u AKOJIOTHYECKO | U -
OuoJyornuecKkor | Omojornyeckoi | it u OMOTOTHIECKON
OHMOJIOTHYECKO
0e3omacHOCTH Oe3omacHOCTH | OMOJIOTUYECKO | 0€30MacHOCTH M
POy KIIHH POy KITHH i MIPOTYKITHH
boLy POy POLYKIL 0e30macHOCTH
OMOTEXHOIOTUY | OMOTEXHOJNIOTUY | OE30MACHOCTH | OMOTEXHOIOTHY
MPOIYKIIUU
€CKOT0 €CKOT0 MPOAYKITUH €CKOT'0
OMOTEXHOJIOTH
MIPOU3BOJICTBA MPOU3BOJACTBA | OMOTEXHOJIOTH | MPOM3BOJICTBA




YECKOTo YEeCKOTO0
IIPOU3BOJCTBA IIPOU3BOJCTBA
TIK-5 Cnocoben x | UJI-1nxs — He mpumensier He B nocratounoit | CBoOoaHO
peanuzaiuu u [Tpumensier CrocoOBI JOCTaTOYHO CTETICHH MpPUMEHSIET
YIIPaBJIECHUIO CIOCO0BI OpraHu3alyu MIPUMEHSIET MIPUMEHSIET crocoOsb!
OMOTEXHOJIOTHYEC | OpTaHU3AIIH MIPOM3BOJICTBA U | CITOCOOBI CITOCOOBI OpraHu3aIH
KUMH npou3BoACTBa | 3 (HEeKTUBHOM OpraHu3aliy | OpraHu3aliH MPOU3BOJICTBA
npoLeccamMu 3¢ deKTHUBHOI paboThI MPOM3BOJCTBA | MPOU3BOJACTBA U | U
paboTHI TPYZOBOTO u 3 pexTuBHOM s pexTuBHOM
TPYZOBOTO KOJUIGKTHBA HAa | 3(()EKTUBHON | pabOTHI paboThI
KOJUIGKTHBA HA | OCHOBE paboThl TPYZILOBOTO TPYAOBOTO
OCHOBE COBPEMEHHBIX TPYZLOBOTO KOJIJIEKTHBA HA | KOJUIEKTHBA Ha
COBPEMEHHBIX METO/0B KOJIJIEKTHBA Ha | OCHOBE OCHOBE
METO/I0B yIpaBIIeHUs OCHOBE COBPEMEHHBIX COBpPEMEHHBIX
yIpaBIIeHUs OMOTEXHOJNOTUY | COBPEMEHHBIX | METOJIOB METO0B
OMOTEXHOIOTUY | €CKOTO METOZOB yIpaBlICHUS yIpaBlIeHUS
€CKOr0 npoiiecca yIpaBICHUS OMOTEXHOJIOTHY | OMOTEXHOJIOTH
nporiecca OMOTEXHOJIOTH | €CKOro YEeCKOTO0
YECKOIo mporecca nporecca
mporecca
ITK-6. Ciocoben | U-1nk-6 He mpoBogut He Bcerna HocTarouno Bcerna
IIPOBOJUTH HpOBO[II/IT 9KOJIOTHYECKYIO IIPpOBOAUT qacTo IIpOBOAUT
0aKTEpPHOJIOTHYEC | SKOJIOTMYECKYIO | OLIEHKY 9KOJIOTHYECKY | IPOBOAUT 9KOJIOTHYECKY
KHe, OLICHKY MPUPOAHBIX 10 OLICHKY 9KOJIOTHYECKYIO | 10 OL[EHKY
TOKCHKOJIOTHYECK | IIPUPOIHBIX 00pa3ios, IIPUPOIHBIX OLICHKY NIPUPOAHBIX
We WCCIeNoBaHus | 00pasIos, COCTOSTHUS 00pasIos, MIPUPOTHBIX 00pa3sIos,
NPUPOAHBIX COCTOSIHUS TEepPUTOPUl, COCTOSIHUS 00pa3uos, COCTOSIHUS
00pasios., TEPPUTOPUL, NIPUMEHA TEPPUTOPUL, COCTOSIHUSA TEpPUTOPUH,
TEXHUYECKUX NPUMEHSIS NPUPOAOOXPAHH | MPUMEHSSA TEPPUTOPHH, MPUMEHSIS
CPEICTB U NPUPOJOOXPAHH | ble MPUPOAOOXPaH | MPUMEHSSA MPUPOAOOXPaH
TEXHOJIOI'MYECKHU bIC 6HOTeXHOHOFI/II/I HbIC IIPpUPOAOOXPaHH HBbIC
X TIPOIIECCOB C OMOTEXHOJIOTUH OMOTEXHOJIOTH | ble OMOTEXHOJIOTH
YUETOM u OMOTEXHOJIOTUH | U
IKOJIOTHHCCKIX N/1-2rk-6 He He Bcerna HocTarouno Bceerna
MOCTCACTBIIM X | (oyiecTsieT | OCYyIIECTBIISET OCYIIIECTBIISIET | YacTo OCYILIECTBIISIET
TpUMCHCHHA nabopatopHble | TabOpaTOpHBIE | J1a0OpPaTOpPHBIE | OCYIIECTBIISET nabopaTopHbIe
WCCIICIOBAHUS M | MCCIICJIOBAHMS M | MICCIIEIOBaHUs | JabopaTopHbIE | MCCIIeOBAHUS
IKCIIEPTH3Y IKCIEPTH3Y Y OKCTIEPTU3Y | MCCIICJOBAHMSA U | M DKCIEPTHU3Y
OnosIorn4eckor | OMOJOrMYECKOT | OMOJIOTHYECKO | SKCIEPTH3Y OHMOIOTHYECKO
0 MaTepHaia 0 MaTepHuaa ro Marepuasa | OMOJIOTMYECKOI | IO Marepuaia

0 Marepuana

W-3nk-6
IIpumenser
OHMOTEXHOJIOTUY
€CKUe TIPUEMBI
MIPOTHB
MTOSIBJICHUS
0YaroB BPEIHBIX
OpraHU3MOB

He npumenser
OMOTEXHONIOTNY
€CKHUE MPUEMBI
NPOTHB
MOSIBJICHUS
0YaroB BPEIHBIX
OpraHU3MOB

He Bcernma
MIPUMEHSIET
OMOTEXHOJIOT !
YeCKHE
MIPUEMBI
MIPOTUB
IOSIBIICHUSA
04aros
BPEIHBIX
OpraHU3MOB

OOBIYHO
MPUMEHSIET
OHMOTEXHOJIOTHY
€CKHUE MTPUEMBI
MPOTHB
IOSBIIEHUS
0YaroB BPeIHBIX
OpPraHU3MOB

Bcerna
MPUMEHSIET
OUOTEXHOJIOTH
yecKue
MPUEMBI
MIPOTHB
MOSABJIEHUS
04aros
BPETHBIX
OpraHu3MOB

B PE3yiabTaTC OCBOCHUA AUCIIUILIINHBI, 06yanOHleﬁCH JOJIKCH:

3name:

- OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX JUCIUILUINH;
- COBpPEMEHHbIE NPEJCTaBICHUS (PU3NYECKOW KapTUHBI MHpA, MPOCTPAHCTBEHHO-BPEMEHHBIX




3aKOHOMEPHOCTSIX, CTPOCHUH BEIIECTBA /ISl IOHUMAHWHsI OKPY>KAOIIEero MUPA U SBICHUN
IPUPOJIBI;

- OMOTEXHOJIOTHYECKHUE MPOLIECCHI;
- COBPEMEHHYIO HayYHO-TEXHHUYECKYIO HH(OPMALIUIO;
- OCHOBHBIEC TEPMHUHBI, TPAAUIIMOHHOE U COBpeMeHHOe nousTre bAB;
- OCHOBHBIE THUIIbI IPUPOJHBIX U CUHTeTHYECKUX BAB,
- KpUTEpHUH OMOJIOrMYECKON aKTUBHOCTH
- OCHOBHBIE TEXHOJIOTUYECKHUE MPUEMBI U cxeMbl cuHTe3a bAB

ymembn:
OPUMEHSTh IOJyYEeHHbIE 3HAHUS, YMEHHS M HAaBBIKM [UIsl pealu3allii U YIpPaBICHUS
OMOTEXHOJIOTHYECKMMU MTPOLIECCAMU;
- OIICHMBATh TEXHUYECKUE CPEACTBA U TEXHOJIOTUU C YUETOM HKOJIOTMUYECKUX MOCIEICTBUN UX
MIPUMCHCHUS;
- TPUMEHSATHh IOJTYYECHHbIE 3HAHUS, YMEHUS W HaBBIKM [UIS pealu3aludd M YIpaBlICHUS
OMOTEXHOJIOTHYECKUMU MTPOIIECCAMH;
- HCIOIIb30BaTh POCCUICKUI U MEKIYHAPOIHBIN OMBIT B MPOPECCHOHATBHON ACSITETbHOCTH;

- OpraHu30BaTh M BECTU HAYYHO-MCCIEIOBATEIBCKYI0 M MPAKTUYECKYIO JIEATEILHOCTH B
nabopatopun 6uoTexHosjaoruu bAB;

- OCBauBaTh U MPUMEHATH B pad0OTEe METOIMKH HCClieIoBaHus OnoTexHomoruu bABB;

- TPaMOTHO KYJIbTUBHPOBaTbh MHUKpPOOBI B J1aOOpAaTOPHBIX YCIOBHUSIX M OOBIACHATH
OMOXMMHYECKYIO HAIPaBICHHOCTD MTPOIIECCOB, OCYIIECTBIIIEMbIX MUKPOOaMU;

- BECTH HaOJIOJICHUS U IKCIEPUMEHTATbHbBIC UCCIEAOBAHUS B Ja00OPAaTOPHBIX YCIOBUSX;

- pabortaTh ¢ JHTEeparypod W WHPOPMAIMOHHBIMU CHCTEMaMH C IICNBI0 IOy4eHUs
nHpopmanuu;

- cobupare,  oOpabaTbIBaTh,  AHATU3UPOBATh W MPEIACTABIATH  IOJyYCHHBIC
JKCIIEPUMEHTANbHBIC JJAHHBIE;

- NPUMEHUTH TEOPETUUYCCKUE 3HAHUS HA MPAKTUKE;

enademn:

- METOJMKON MaTeMaTHYECKOTO aHaJIu3a Pe3yIbTaTOB MOJEBHIX U JJA0OPATOPHBIX
HCCIIeIOBAHUIM;
- METOJaMH OIEHKHU TEXHHUUYECKUX CPEACTB U TEXHOJIOTHH C yU€TOM SKOJIOTHUECKHUX
MOCJEICTBUI UX MMPUMEHEHMS,
- METOJaMH YIpaBJeHUsI OMOTEXHOJIOTHUYECKUMH MPOIECCaMU;
- cmocoOHOCTHIO paboOTaTh C HAYYHO-TEXHUYECKOW HH(pOpMAIIHel, HCTIONB30BaTh POCCHICKHIA
Y MEXTYHAPOJHBIHN OMBIT B MTPO(eCCHOHAIBHON NeATEIbHOCTH;
- HaBBIKamM# paboTHI B 1a00paTopun OMOTEXHOIOTHH;
- OCHOBHBIMHM OMOTEXHOJIOTHYECKUMHU METOJIaMHU MPHU CO3TaHUH MUKPOOPTAaHU3MOB C IIEHHBIMU
MpU3HAKAMHU.

3.1. MaTrpuna cooTHeceHHsI TeM/Pa3aesi0B YUeOHOM TUCHMILIMHBI (MOAYJISA) U
¢GopMmupyemMbIx B HUX PO eCCHOHATBHBIX KOMIIETCHIIM A

Komnerennnun
TeMbl,pa3nenb IUCIIUTUTHHB Obmee
’ K- 1 IK- 2 K -4 [IK-5 [IK-6 KOJIUYECTBO
KOMTICTEHITHI
IPaznen 1. Beeaenue. + + + + + 5

Knaccudukanust OnomornaecKu
AKTUBHBIX BEITTECTRB

Paznen 2. TeopeTrnueckue + + + + + 5
OCHOBBI CHHTE3a OMOJIOTHUECKHU

ATATINTIT TV nAarrTanTn




Paznen 3. Mukpoopranusmsl, |+ + + + +
MCIIOJIb3YEMbIE B S
[~ ——

Paznen 4. ®epmeHTauuonHas |+ + + +

TEXHOJIOTHS 4
Paznien 5. bpoxenue. + + + + 4
Pasznen 6. MeTabomuTel + + + + 4
MUKPOOPTaHU3MOB —

4. CTpyKTYypa ¥ coepKaHue JUCHUILIUHBI (MOYJIs1)
OO0mmas TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET S 3a4eTHHIX enunuil, 180 ak. 4acos.

4.1 - O0beM JUCHMILUIMHBI U BUAbI Y4e0HOH padoThI

KoauuecTBo akaa.yacoB
But samsriii 1o 09HOU (hopMme 10 3209HOU (hopme
oOyueHus oOy4deHus
6 cemectp 5 Kypc
OO61as TpyA0eMKOCTh TUCIUTUTMHBI 180 180
KonrtaktHas paboTta 00y4aronuxcs ¢ 79 20
Mpeno/aBaTesIeM
AynUTOpHBIE 3aHATHS, U3 HUX 72 20
Jlexuuu 36 4
[IpakTrueckue 3aHATHS 36 16
CamocrositenpHast paboTa, B T.4U. 72 151
npopaboTka yueOHOro MaTepuaa mno
JTUCIUTITNHE (KOHCTIEKTOB JICKIIUH, 32 73
y4eOHMKOB, MaTEPHAIIOB CETEBBIX PECYPCOB)
MOATOTOBKA K MPAKTUYECKUM 3aHSATUSIM 20 40
BBITTOJIHEHUE UHAUBUAYAJIbHBIX 3aJaHUI 10 12
BBITTOJIHEHNE KOHTPOJIBHON pabOTHI - 20
MOJITOTOBKA K CJIa4e MOJIYJIS, DK3aMEHA 10 6
KoHnTpoib 36 9
By uToroBoro KOHTpoIs JK3aMEH
4.2. Jlekuuu
Ne | Paznmen mucuuruiHbl (MOAyIsi), TeMbl Jekiuii | O0beM B akaj. yacax | @opmupyembie
U UX COJIep)KaHUe KOMITETEHIU U
oyHas BaovHas
dopma  |(bopma
o0ydeHus 0O0ydeHHs
1 | buorexHomOoTHS  OHMOJIOTMYECKH  aKTHBHBIX 4 0.5 IIK-1; TIK-2;
BelecTB  Kak  Hayka.  Kmaccuduxamms I1K-4; T1IK-5;
OHMOJIOTHYECKHU aKTHUBHBIX BEIIECTB. T1K-6
2 6 0.5 I1K-1; TIK-2;
Teopernueckue OCHOBHI CHUHTE3a I1K-4; T1IK-5;
OHMOJIOTHYECKHU aKTUBHBIX BEIIECTB T1K-6
3 MI/IKpoopraHmMLI, HMCIIOJIb3YEMBIC B 6 05 I1K-1; I1IK-2;
OHMOTEXHOJIOTHH TK-4; TIK-5;




I1K-6
4 8 0.5 [K-1; T1K-2;
depMeHTalMOHHAS] TEXHOJIOTUS I1K-4; TIIK-5;
ITK-6
5 8 1 [1K-1; TIK-2;
bpoxenue: ciupToBO€, MOJOYHOKHUCIIOE [1K-4; TIK-5;
OpoxeHue I1K-6
6 4 1 IK-1; T1K-2;
MeTaboauThl MHUKPOOPTaHHU3MOB — [1K-4; T1K-5;
OMOTEXHOJIOrMYECKast MPOTYKIUS I1K-6
Uroro: 36 4
4.3. [lpakTyeckue 3aHATHUS
No HaumenoBanue 3anstus Oo6mbewM B akag. yacax | @opmup.
pas KOMTIIETCH.
nen
a ouHas Bao4Has
¢bopma bopma
oOyueHus: OOy4eHHS
1 ®opmyna «lluma = mnekapctBo». Hayunbie 2 1 [K-1; IIK-2;
IIPUHIATIIBI 51 (baxTopsl TEXHOJIOTHH [1K-4; I1K-5;
oOoraieHus [MHILIEBBIX POIYKTOB [MK-6
MUKPOHYTPHEHTAMH C LEIbI0 CO3JIAHMS HOBBIX
OHMOJIOTMYECKH aKTUBHBIX BEIIECTB
1 Hayuno-TexHu4yeckue mpeanochbUlKu CO3IaHHs 2 2 MK-1; IK-2;
OMOJIOTUYECKH aKTHBHBIX BCIICCTB HAa OCHOBE [1K-4; TIK-5;
YKUPOB U IHILEBBIX BOJIOKOH [1K-6
3 Texnonorus BBIJICJICHUS JIMTHUHA u3 2 2 [K-1; IIK-2;
MPUPOIHBIX LEIUTIOI030COAEPKAITUX [TK-4; TIK-5;
MaTEepUajIoB M CO3/IaHWE HOBBIX OMOJOTHYECKH [1K-6
AKTUBHBIX BEIICCTB
4 TexHonorus HOJTyYEHUS (bepMeHTHBIX 2 2 [1K-1; TTK-2;
MpernapaTroB [TK-4; TIK-5;
[1K-6
5 CopO1roHHbIe CBOMCTBA TUTHUHA. TEeXHOIOTHSA 2 1 [1K-1; TTK-2;
MOJIy4YEHUsI DHTEPOCOPOEHTOB M3 JAPOKKEBOM [TK-4; I1K-5;
OHOMAacCBhl. [1K-6
6 [lonyyenne OHO- U DHTEPOCOPOECHTOB U3 4 1 [TK-1; TTK-2;
MPUPOJTHBIX ATFOMOCUITUKATOB [TK-4; TIK-5;
[1K-6
6 TexHonornu MTOJTyYEHUS XKHUPO- u 2 1 [TK-1; ITK-2;
BOJIOPAaCTBOPUMBIX BUTAMHUHOB [TK-4; T1K-5;
[TK-6
6 [Tony4yenne GMOTOTHYECKH aKTUBHBIX BEIECTB 4 1 [K-1; IK-2;
Ha 6a3e pepMEeHTOB U COETMHEHUH YTIIeBOIOB [TK-4; T1K-5;
[1K-6
6 TexHosOrny NosydyeHuss XUTHHA U XUTO3aHa 4 1 [TK-1; I1K-2;
[TK-4; T1K-5;
[TK-6
6 [Tonyuenne OETKOBBIX BEIIECTB M3 HEKOTOPHIX 4 1 [TK-1; TTIK-2;
BHUJIOB HETPAJUIMOHHOIO CHIPbsI [1K-4; I1K-5;
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[TK-6
6 ITonyyenue sHOKpacUTENEeH U3 KPaCHBIX COPTOB 4 1 [TK-1; TTK-2;
BHHOTPa1a [1K-4; IIK-5;
[1K-6
6 dakTophl, CIOCOOCTBYIOIINE 2 1 [MK-1; IIK-2;
HOBBINICHUIOAHTHOKCUJAHTHBIX CBOIICTB [1K-4; 11K-5;
OMOJIOrMYECKN aKTUBHBIX BEIECTB [MK-6
6 OcHoBHble mnporneccel. [lpousBoacTtBo Oenka 2 1 [TK-1; ITK-2;
MHKPOOPTaHU3MOB. CyOcTpatsl TSt [1K-4; T1K-5;
KYJIbTUBUPOBAHUSI MHUKPOOPTraHU3MOB C LIEJIBIO [1K-6
MOJTydeHUs OeiKa
Hroro: 36 16
4.4. JladbopaTopHbIe padoThI HEe NPEXYCMOTPEHBI
4.5. CamocrosiTeqibHAsA padoTa 00y4aroLIUXCs
OOmneM B akaj. vac,
Pazgen
gucuun | Ne Bug CP O4Has 3a04HAas
JIHBI dopma dopma
oOyueHus | oOy4yeHHs
npopaboTKa yueOHOTro MaTepuaa 1mo 6 10
1 | aucuuninuHe (KOHCIEKTOB JICKIHH, y4eOHUKOB,
Pasnen MaTepHuaioB CETEBBIX PECYPCOB)
1 2 6
2 | MOATOTOBKA K MPAKTUYCCKUM 3aHATUSIM
2 2
3 | BBIOJHEHUE UHIMBUYaTbHBIX 3aaHHM
Pasen npopaboTka yu4eOHOTO Matepraia mo 6 10
2 1 | gucuunnuHe (KOHCIEKTOB JICKIHH, y4eOHUKOB,
MaTepHaIoB CETEBBIX PECYPCOB)
2 | MOATOTOBKA K MPAKTUYECKUM 3aHSATHUSIM 2 6
3 | BBINIOJIHEHNE WHAWBUIYAIBHBIX 3aaHUI 2 2
npopaboTka yuyeOHOro MaTepuasa 1o 6 10
p 1 | nucuurimHe (KOHCIEKTOB JIEKINH, Y4€OHUKOB,
a3§len MaTepUajoB CETEBBIX PECYPCOB)
2 | MOATOTOBKA K MPAKTUICCKUM 3aHATUSIM 2 6
3 | BBRIIOJTHEHUE WHIMBUYaTbHBIX 3aJaHHHA 2 4
npopaboTka yuyeOHOro MaTepuasa 1o 6 10
p 1 | mucuurmimHe (KOHCIIEKTOB JIEKINH, Y4€OHUKOB,
a3:[en MaTEepUaJIOB CETEBBIX PECYPCOB)
2 | MOATOTOBKA K MPAKTUYCCKUM 3aHSATUSIM 2 6
3 | BBHIIOJTHEHUE WHIMBUYaTbHBIX 3aJaHHH 2 2
mpopaboTKa yueOHOTr0 MaTepraa 1mo 9 10
p 1 | gucuunnuHe (KOHCIEKTOB JICKIHH, YUeOHUKOB,
a35;[en MaTepHajIoB CETEBBIX PECYPCOB)
2 | MOATOTOBKA K MPAKTUYECKUM 3aHSATUSIM 2 6
3 | BBITIOJTHEHUE WHIMBUYATLHBIX 33 JaHHH 1 1
Pasnen npopaboTka y4eOHOTro MaTepuaa mo 12 23
6 1 | mucumrminHe (KOHCIIEKTOB JISKINH, Y4eOHUKOB,
MaTepHuaIoB CETEBBIX PECYPCOB)
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2 | moarotroBKa K MPaKTUYECKUM 3aHATHSIM 4 10
. 1 1
3 | BBIMOJIHEHHE WHAUBUYATbHBIX 3aaHUI
BrinorHeHNE KOHTPOJIBLHON pabOTHI - 20
MOITOTOBKA K CJIa4e MOJIYJIS, DK3aMEHA 6 6
Uroro: 72 151

[TepedyeHb METOIUYECKOTO OOECIICUCHHUS ISl CAaMOCTOSATEILHON paOOThl MO MUCIUILINHE
(MoyITH0):

1.XoBanoBa E.B. Metoanueckue yka3zaHus Il CAMOCTOSTEIbHON PaOOTHI IO TUCIUILIAHE
«buorexHonoruss OMOJIOTUYECKH AKTUBHBIX BEIIECTB» I OOYYAIONIUXCS TIO0 HAMPABICHHUIO
noarotoBku 19.03.01 buotexnomnorus. - Muaypusck, 2024 r.

2. XosanoBa E.B. Meronuyeckue yka3aHus MO IPOBEACHUIO NPAKTUUYECKUX 3aHATUN IO
quciumiiHe «buoTexHomoruss OMOIOTUYECKH AKTHUBHBIX BEIIECTB» JUIsl OOy4aroluxcs IO
HarpasieHuto noarotoBku 19.03.01 buorexnonorus. - Muuypunck, 2024 r.

3. XoBanoBa E.B. Mertonuyeckue yka3aHusi JUisl BBIIIOJHEHUS KOHTPOJIBHOU pabOTHI 1O
JTUCIUTUINHE «BUOTEXHONOTHS OWOJIOTMYECKH AKTHBHBIX BEIIECTB» IS OOyYaIONIUXCS TIO0
HanpasieHuto noarotoBku 19.03.01 buorexnonorus. - Muuypusck, 2024 r.

4.6. Boinno/iHeHHEe KOHTPOJILHOM padoThl 00y4al0IIMMUCH 32049HOH (popMBbI

Baxnoit ¢opmoil camocTosTeNbHOW paboThl 00ydarolerocs SBISETCS HalUCaHUE
NUCHMEHHBIX paboT, B TOM YKCIIe KOHTPOJIBHOM pabOoThI 110 JTAaHHOH JTUCIUILTHHE.

Ienn BbINOIHEHUS PAOOTHI:

— CcHUCTEeMaTH3alus, 3aKpeIUieHHEe W YrIyOJeHHe TEOPEeTUYECKUX 3HAHUH M yMEHHI
MPUMCHATH UX IJIA pCHICHUA KOHKPCTHBIX MPAKTUYCCKUX 3aaa4,

— pa3BUTHE HaBBIKOB CaMOCTOATENBbHOM Hay4HOH paboOTHI (MJIaHUPOBAaHUE U MTPOBEACHUE
UCCIIeIOBaHMsl, paboTa ¢ HAyYHOW M CIPAaBOYHOM JMTEpaTypoid, HOPMATUBHBIMHU IPaBOBBIMU
aKTaMM, UHTEPIpEeTALUs MOTYYEHHBIX Pe3yIbTaTOB, UX MPABUIBHOE U3JI0KEHHE U O(OPMIIEHHE).

Pabota gomkHa oTBeUaTh ClEAYIONUM TPEOOBaHUSIM:

— CaMOCTOSITENIbHOCTb UCCIIEI0BAHUS;

—(hopMupoBaHHE aBTOPCKOW MO3MLUHU IO OCHOBHBIM TEOPETUYECKUMH IMPOOIEMHBIM
BOIIPOCaM;

— aHaJIM3 HAy4YHO! M y4eOHOMU JIUTepaTyphl 10 TEME HCCIEIOBAHNUS;

— CBSA3b IIPEMETa HUCCIEOBAHUS C aKTyaJbHBIMU MPOOJEMaMU COBPEMEHHON HAyKHU U
MIPaKTHKY,

— JIOTUYHOCTb U3JIOKEHHUS, apTyMEHTUPOBAHHOCTH BHIBOJIOB U 0000IIEHUH;

— Hay4HO-TIPaKTHYeCKasi aKTyaJIbHOCTh pabOTHI.

3anaHus B KOHTPOJBHOM paboTe HampaBlieHbl Ha 3aKperieHWe TEOPETUYECKUX 3HAHUN
oOyuaromierocss no aucuuiuinHe. KonTponpHast paboTa BkiItoyaeT 4 TEOPETHUECKUX BOIPOCA.
Bribop BapmanTa ompenenseTcs TOCIeTHEW W TpeanociaeaHedl  mudpamu  mmdpa
AK3aMEHALMOHHON KHUXKKH.

[lepeuens BompocoB U TpeOOBaHUS K BBIMOIHEHUIO KOHTPOJIBHON pabOThl pacCMOTPEHBI
B METO/IMYECKHUX YKA3aHUSAX JUIS BBIMOJIHEHUS KOHTPOJIBbHOM paboOTHI.

4.7. Conep:kaHue pa3aejioB AUCHUILIMHBI
Pa3nen 1. Beenenue. Knaccupukanus, ctpykrypa v pyHKIuu OMOJIOTHYeCKH AKTHBHBIX
BemecTB. OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCLUIUIMH, COBPEMEHHbIE MPECTaBICHHS
(bU3MUECKOI KapTUHBI MUPA, TPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTH, CTPOCHHUE BEIIECTBA
JUIS IOHUMAaHHS OKPY’KAIOIIEro MUpa U SIBICHUH MPUPOAbI, OMOTEXHOIOTHYECKUE Tporeccl. B
OCHOBE HM3y4YeHMs IpeaMeTa TEXHOJIOIMHM CHHTe3a M OMOCHHTEe3a OMOJOIMYECKH aKTHUBHBIX
BEIIIECTB JISKAT 3HAHUSA O CIOcO0ax M CPelCTBaxX MPOBEJCHUS MPOU3BOJCTBEHHBIX MPOIECCOB
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MOJTyYeHUs] OMOJIOTUYECKH aKTHBHBIX BEIIECTB (IMPOIYKTOB), U3 UCXOJHOTO MaTepuaia (ChIpbs)
KaK IMyTeM XMMHUYECKHUX DPEaKIMil, Tak M B Mpolecce OOMEeHa BEIIEeCTB B JKHBOM OpraHH3MeE.
TpaguunoHHOe TMOHATHE OWOJOTHYECKH AaKTHBHBIX BEIIECTB KaK XHMHUYECKHUX BEIIECTB,
HEOOXOMUMBIX  JJI  TOANEPKAHUS  KU3HEACITEIbHOCTH  JKUBBIX  OPraHM3MOB,  HX
(U3UOTIOTHYECKOW AKTUBHOCTH, HE IOJHOCTBIO oTpaxaeT ¢yHkuuu bBAB. buonormuecku
akTuBHbIE BenlecTBa. [Ipupoausie BAB.

Paznen 2. Teopermueckue OCHOBBI CHHTe3a OHMOJOTMYECKM AKTHBHBIX BelleCTB.
buonoruuecku akTHUBHBIE BEIIECTBA MPEACTABISAIOT COOOM CIOXKHBIE OPraHUYECKHUE COeIMHEHUS,
AKTUBHOCTh KOTOPBIX 3aBUCHUT OT CTPYKTYPHI MOJEKYJIBl U PACHOJIONKEHHUS (PYHKIIMOHAIBHBIX
rpymi. Cpeau mupokoro crnektpa BAB ocoOblii mHTEpec NpencTaBisSIOT JIEKApCTBEHHBIC
BEIIIECTBA, TJIaBHAasE 0COOEHHOCTh KOTOPBIX 3aKIOYAETCsl B TOM, YTO OHM MpEAHA3HAYCHBI IS
BBEJICHUSI BHYTPb OpraHM3Ma 4YelIOBE€Ka WJIM YKUBOTHBIX M HEOOXOTUMBI IS MOAJEp>KaHUs
KHU3HEICATEIIbHOCTH JKUBBIX OPraHU3MOB U WX (PU3MOJIOTMYECKOW aKTUBHOCTH. IIpu cuHTe3e
storo tuna BAB HE00X0AMMO yUUTHIBaTh TPEOOBAHNUSA, KOTOPBIE MPEABSBISAET K HUM MEAUIIMHA.
OO6mue 3akoHOMepHOCTH cuHTe3a BAB. O0mas MeTo0I0THsT TOHKOTO OPraHUYeCKOro CUHTE3a
BAB. BbiOop HCTOYHUKOB ChIpbs. Pa3paboTka XMMHYECKOW CXeMbl CHHTEe3a. BwriOop Meroma
OUMCTKH LEJIEBOTr0 coequHeHus. MnenTuukanus neneBoro npoayKkTa npoBOJsT AJIsl OLIEHKH €ro
kauecTBa. TexHomorus cuHTe3a bBAB  anudartuueckoro psga.TexHomoruss cuHTe3a
rajoreHNpPOU3BOIHBIX YIVIEBOAOPOAOB. TexHoJIoruum cuHTe3a Kuciaopoacoaepxkamux bAB.
Texnomnorust cunte3a bAB ¢ ucnosib30BaHuEM MTPEAILIECTBEHHUKOB

Paznen 3. Muxkpoopranusmbl, HCIOJb3yeMble B OMOTEeXHOJIOrMU. buomornueckas
HayKa O MUKPOOPTraHW3Max - MHUKPOOHOJIOTHSI B KaUueCTBE OOBEKTa MCCIEAOBAHUS OXBATHIBACT:
0aKTepuH M aKTHHOMHIETHI (OaKTEPUOIIOTHS), MHUIIETHAIbHBIE TPHOBI U APOXKKH (MHUKOJIOTHS),
MHKpPOBOJIOPOCTH  (a7brojIorus), BHUPYCHI (BUPYCOJIOTHS), MpOCTelInne (IpOTO300JOTHS).
Bbakrepun. AxtuHomunerbl. Jlpoxsku. I'pudbl. Poct u pasmHo:xkenue. TpeGoBanus,
npeabsiBjsieMble K MPOMBINLUICHHBIM MHMKpPOOpraHusMaMm. MyTareHe3 © ceJieKIUs.
Texnouaorus pekomounanTHsix JTHK.

Pa3nesa 3. MuKkpoopranu3mMbl MOTYyT HCIOJIB30BATHCS € PA3JIMYHOM Henablo. Kiertku
MUKpoopramMu3moB  JKu3HecriocoOHble,  OMOJOTMYECKM  aKTHUBHBIE  MHUKPOOPIaHU3MBbI
UCTIOJIB3YIOTCS] B MEJIUIIMHE U BeTEpUHApUU (MTPOOMOTHKH), CETLCKOM X03HCTBE (0M0y100peHus
1 OMOMHCEKTUIIM/IBI), B TIUIIEBON MPOMBIIUICHHOCTU (3aKBACKH), B PCMUUALIUUA OKPYKArOIIEH
cpenpl (0MOAECTPYKTOPBI) U B OUUCTKE CTOYHBIX BOA (COOOIIECTBO MUKPOOPTaHU3MOB aKTUBHOTO
uia), B OHOreOTEXHOJIOTMH (BbIIIETaUMBaHUE METAIOB), B KA4€CTBE IMHUIIEBOI0 M KOPMOBOIO
Oenka (MHAKTHBHpOBaHHas OMOMacca MHUKPOOPIaHW3MOB). B BellenepeunciieHHbIX OTpacisIx
UCIIOJIb3YIOTCS TaKXe MHUKPOOPTaHU3MBI, MMMOOUIIN30BaHHbIE Ha HOCHTEIIE.
NMMOOUIN30BaHHbIE M TE€HETHMUYECKHM MOIU(HUIMPOBAHHBIE MMKpPOOpraHu3Mbl [ 'eHeTHuecku
MOAU(PUIIMPOBAHHBIE MUKPOOPTaHU3MbL. MUKPOOHBIE METa00IUTHI. AMHUHOKHUCIOTHI. DEPMEHTHI.
AnTtHOnoTHKU. Opranndeckue kucnotsl. [Tomucaxapuasl. Buramunsl. buotpancdopmanus.

Pasnen 4. ®DepMeHTAaUMOHHAS TexXHOJO0rusi. @DepMEHTAMOHHAs TEXHOJOTUsA B
IOPOMBIIIICHHBIX MacIITabax peaau3yeT pe3yiabTaT MHUKPOOHOrO CHHTE3a M OpOXKEHHUS.
Cyb6ctpatsl  ¢depmentauuu. Pepmentanus. buopeaktopsl. OddexTuBHOCTH (epMeHTalUN.
Brienenne npoaykToB MUKpoOHOro cuHTe3a. CTaOmin3anus U XpaHeHHE IEJIEBOro MPOIyKTa
BoiieneHHbIM ¥ OYMIIEHHBIN 1EIEBOM MPOAYKT SBJISETCS OPraHUYECKUM COECAMHEHHEM, JIETKO
MOJIBEPKEH BO3ACUCTBUIO TEMIIEpaTypbl, BIaKHOCTH U MHBIX (PAKTOPOB OKPYXKAIOLIEH Cpensl,
JIETKO TepsieT OMOJIOTrNYECKYI0 aKTUBHOCTb.

Pazgen 5. bBpoxenme. ChouproBoe OpokeHne. MOoJOYHOKHUCIOE OpOXKEHHE.
Opranunyeckue KuciaoTel OpraHnueckye KUCIOThl IPUMEHSIOTCS B MUILEBOM, (papMalieBTUYECKOMH,
XUMHYECKOH, TEKCTWIBHON, KOKEBEHHOH, METaUIypru4eckol W  JPYTHX  OTpacisax
MPOMBINIIEHHOCTH. CHHTE3UPYIOTCS OHM XUMHUYECKUM U MHUKPOOHMOJOTHYECKHM CIOCOOaMHu.
XVMMHUYECKUM ITYTEM OpraHUYECKHE KUCIOThl B OCHOBHOM IIPOU3BOAATCS U1l TEXHUYECKUX LIeNIen
U3 He()TeXUMHUYECKOTO ChIPbs, TPOIYKTOB CYXOi MeperoHku ApeBecuHbl. MUKpPOOHOIOTHYECKUM
nyTéM cuHTe3upyercs 6osee 50 opraHnYecKUX KUCIOT.

11



Pazngen 6. MetaGoMThl MUKPOOPTaHU3MOB —

OMOTEeXHOJIOTHYEeCKasl NMPOAYKIHUS.

®epmenTsl. AuTHONMOTUKU. Butamunsl. [lomucaxapuapl. AMHUHOKHUCIOTH. MUKpPOOpPraHU3MBI
CUHTE3UPYIOT dYeJoBeueckue Oenku. MukpoOumonorudeckas TpaHchopMmammsi OpraHUYeCKHX
COCTMHEHUN.

5. O0pa3oBare/ibHbIC TEXHOJOTHH

Buj yueOHoit padoThl

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHI

Jlexknuu

ONEeKTPOHHBIE MAaTEPHUAIIBI, UCIIOJIB30BAHUE
MYJIbTUMEAUMHBIX CPEICTB, pa31aTOYHbI MaTepHall

[IpakTrueckue 3aHATHS

OO6cyxaeHne 1 aHaJIn3 MPEUI0KEHHBIX BOPOCOB MX
ayJTUTOPHBIX 3aHATUSAX, UHANBUAYAIbHbBIE TOKIAIbI,
TECTUPOBAaHUE

CamMmocTosTeNbHBIE pa6OTBI

3aIJ_[I/ITa " NpEe3CHTAlUA pE3YJIbTATOB
CaMOCTOATCIIbHOI'O UCCIICA0OBAHHUA Ha 3aHATHAX

6. ®oH1 OLIECHOYHBIX CPEACTB AUCIHUIINHBI (MOXYJIS)

6.1. IlacnopTt oHIA OLIEHOYHBIX CPECTB MO JUCHUILIUHE

«buoTexXHO0J0rus 0MO0JIOrHYeCKH AKTHBHbIX BCIIECCTB»

No Kon OLEeHOYHOE CPEACTBO
KonTponupyembie paznensl (TeMbl)
/11 x KOHTPOJHPYEMO HaNMCHOBaHHE
JUACIIUIIIHHEI . KOJI-BO
I KOMIICTCHIINHI

1 | Pa3men 1. BBeneunue. [TK-1; ITK-2; IIK- | TecToBrbIe 3amanus 40
Knaccupukanusounornaecku 4; T1K-5; T1K-6 Pedepar 2
AKTUBHBIX BEILECTB Bompocsr mist 10

JK3aMeHa
2 | Paznen 2. .Teopernueckue ocHoBbl  [IK-1; TIK-2; IIK- | TecroBbie 3ananus 10
CUHTE3a OMOJIOTMYECKH aKTHBHBIX 4; TIK-5; T1IK-6 Pedepar 2
BELIECTB Bompocsr st 15

JK3aMeHa
3 | Paszgen 3. Mukpoopranusmsl, [MK-1; TIK-2; TIK- | TecroBble 3ananus 10
HCIOJIb3yeMbI€ B OMOTEXHOJIOTUI 4: TIK-5; TIK-6 Pedepar 7
Bompocsr st 10

JK3aMeHa
4 | Pazngen 4, ®epmentanuonHas [IK-1; I1IK-2; I1IK- | TectoBsle 3ananus 10
TEXHOJIOTHS 4; TIK-5; T1IK-6 Pedepar 3)
Bompocsr st 5

9K3aMeHa
5 | Pazmen 5. Bpoxenue. [1K-1; ITK-2; IIK- | TecToBble 3amanus 10
4; TIK-5; TIK-6 Pedepar 2

Bompocsr st

JK3aMeHa 2
6 | Pa3zgen 6. MetaOoauThl [1K-1; IIK-2; IIK- | TecToBble 3amanus 20
MHUKPOOPTaHU3MOB — 4; TIK-5; TIK-6 Pedepar 4
OMOTEXHOJIOTHYECKAast MIPOTYKITUS Bonpocsr mis 3

9K3aMeHa
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6.2 IlepeyeHb BOMPOCOB JIsl IK3aMEHa
1. OcHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIHUIUINH, COBPEMEHHBIE MPECTABICHUS
(Hu3MYeCcKOl KapTUHBI MHPA, IPOCTPAHCTBEHHO-BpeMeHHbIX 3akoHoMepHocTH. (ITK-1; TTK-2; ITK-
4; TIK-5; TIK-6)
2. CtpoeHre BemiecTBa Uil TOHUMAHUS OKPYXKAIOIIETO MHpa U SBICHUH TPUPOJPDI,
ounotexnoaornueckue mpoueccsl (IK-1; ITK-2; TTK-4; ITK-5; ITK-6)
3. Knaccudukanus OMIOTHYeCKU aKTUBHBIX BelecTB. [IpUHITUIIBI TOJI0KEHBI B OCHOBY
knaccupukarnun BAB(TIK-1; TIK-2; TTK-4; TIK-5; TIK-6)
XapakrepucTuka BUTaMUHOB. Xapaktepuctrka oenkos ([TK-1; TTK-2; TTK-4; TIK-5; TTK-6)
®uroropmonsl. TTK-1; ITK-2; TTK-4; TIK-5; TTK-6)
Mectumuas (IK-1; TTK-2; TTK-4; I1K-5; T1K-6)
Kpurepun 6nonornyeckoit akruBaoctu Berects (ITK-1; ITK-2; [IK-4; I1K-5; ITK-6)
Kakue mpoiyKThl KH3HEACATEILHOCTH, 00pa3yIoIuecs B pe3yIbTaTe 0OMEHa BEIICCTB
JKHBBIX OPraHU3MOB, SIBIIAIOTCS Onomorndecku aktuBHbIME (ITK-1; TTIK-2; TTK-4; TIK-5; TTK-6)
9. Kakoit MexaHu3M JCHCTBHUS JICKAPCTBEHHOTO Mpemnapata B skuBoM opranuzme ([1K-1; TTK-2;
[TK-4; ITK-5; ITK-6)
Paznen 2
10. Oomme 3akonomepruoctu cuare3a bAB (ITK-1; TIK-2; TTK-4; TIK-5; TTK-6)
11. Texuonorus cunre3a BAB amudaruueckoro psaa (ITK-1; TTK-2; TTK-4; TIK-5; TTIK-6
12. TexHOJOTHsI CHHTE3a raJIOreHIPOU3BOAHBIX yrieBoaopoaoB ([1K-1; [TK-2; [TK-4; I1K-5;
I1K-6)
13. Xnopuposanue metana (ITK-1; T1K-2; TTK-4; T1K-5; TTK-6)
14. Cunres xnopodopma (ITK-1; TTIK-2; TTK-4; I1K-5; TTK-6)
15. Cunte3 opomypaina 14-(1-0pomuzoBanepuanmin) - moueBunbl ([1K-1; ITK-2; ITK-4; ITK-5;
I1K-6)
16. Texnonoruu cunte3a kucinopoaconepxamux bAB (ITK-1; ITK-2; TIK-4; T1K-5; TIK-6)
17. Oxkwucnenue napapunaoBbix yriaeBogopoaos(ITK-1; TTK-2; TTK-4; TIK-5; TTK-6)
18. Mexanu3m okucienus yriesonopoaon (ITK-1; TTK-2; [TK-4; TTIK-5; ITK-6)
19. CwuHTE3 3THIIOBOTO CIIMPTa METOAOM MpsiMoii ruapartaru stiieHa (ITK-1; ITK-2; TIK-4; TIK-
5; TIK-6)
20. CuHTe3 3THIIOBOTO CrIMpTa MeTo10M ruaponusa apesecunsl (ITK-1; TTK-2; TIK-4; TIK-5; ITK-
6)
21. Cunres stunoBoro s¢wupa (ITK-1; TIK-2; TTK-4; TTIK-5; TTK-6)
22. Cunre3 ykcycHo# kucnotsl (ITIK-1; TTK-2; ITK-4; TIK-5; ITK-6)
23. Texuomorus cunte3a BAB ¢ ucnonb3oBanuem npeamiecteennuko (ITK-1; TTK-2; ITK-4; ITK-
5; TIK-6)
24. Cunres yporporunaa (ITK-1; TTK-2; ITK-4; TIK-5; ITK-6)
Pa3nen 3
25. OcHoBHas 3agaua TexHonoruu ouocunre3abAB(ITK-1; TTK-2; ITIK-4; TIK-5; I1K-6)
26. Tpunnunsr mukpooduonorudeckoro cuuate3a bBAB (ITK-1; I[TK-2; [TK-4; I1K-5; TTK-6)
27. OcHOBHBIE TeXHOJOrHUecKkHe mokasarenu ouocunte3a BAB (ITK-1; TTK-2; ITK-4; I1IK-5; TTK-
66)
28. OCHOBHBIC TEXHOJOTHMYECKHE CTaauu MHKpoOuonoruueckoro cunre3a BAB (ITK-1; T1K-2;
[TK-4; I1K-5; ITK-6)
29. Texuomorus noaroroBku nutarenbusix cpef (IIK-1; ITK-2; ITK-4; TTK-5; T1K-6)
30. Texuonorust moaroroBku mocesHoro Matepuana (IK-1; IMK-2; TIK-4; ITK-5; TIK-6)
31. TexHosiorus BeIJENEHHS U OYUCTKH KOHEUHBIX MpoaykToB pepmenTtanuu (11K-1; TTK-2; TTIK-
4, TIK-5; TIK-6)
32. TlpuHIHUIIBI TEXHUYECKOTO OcHamieHui ouonpounspoacts. (ITK-1; [TK-2; [TK-4; I1K-5; [TK-6)
33. AmmaparypHoe opopmieHre Mukpoornonorndeckux mpoussoacts (ITK-1; TTK-2; TTK-4; ITK-
5; IIK-6)
34. YmupaBieHue TEXHOJOTHUECKUMH mporieccamu ouocunute3a BAB (ITK-1; TTK-2; ITK-4; I1K-5;

N O

13



T1K-6)

35. OTx01bl OMOTEXHOJOTHYECKHUX MMPOU3BOJICTB U UX 00E3BPEIKUBAHKUE M YTHUITH3ALIUS

Pazmen 4

36. ®epmentannonnas texuogorus(I1K-1; ITK-2; ITK-4; ITK-5; I1K-6)
37. Cyb6ctpatsl pepmenrtarun Oepmentanus (ITK-1; TTK-2; TTK-4; T1K-5; TT1K-6)
38. buopeakrops (ITK-1; TTK-2; TTK-4; TTK-5; TTK-6)

39. DdodexruBnocts pepmentannu (I1K-1; TIK-2; TTK-4; [1K-5; T1K-6)
40. BoiaeneHue npoayKTOB MUKPOOHOTO cuHTe3a CTaOmim3anus 1 XpaHeHHE 1eJIEBOTO
npoaykta (ITK-1; ITK-2; ITK-4; ITK-5; [1K-6)

Pazpen 5

41. Bpoxenue. CriuproBoe opoxenue (ITK-1; [TK-2; TTK-4; TTIK-5; TTK-6)

42. Bpoxenne. Monounokucioe opokenue (ITK-1; ITK-2; ITK-4; I1K-5; ITK-6)

Pa3nen 6

43. Mukpoopranu3msl, ucronb3dyembie B Onorexnonorun bAB. bakrepun (I1K-1; T1K-2; T1K-4;

T1K-5; [1K-6)

44. MuxkpoopraHu3Msl, ucroibzyembie B Onorexnonoruu bAB. Axtunomunerst (I1K-1; T1K-2;

[1K-4; TIK-5; T1K-6)

45. MukpoopraHu3Msbl, ucnoibzyembie B Onorexnonorun bAB. Jpoxxu ['puobsr (I1K-1; T1K-2;

[1K-4; TIK-5; T1K-6)

6.3. IlIkaja OLlEeHOYHBIX CPEACTB

OCYIIECTBIISIEMBIX MHKPOOaMU; BECTH HAONIOACHUS U
HKCIEpUMEHTANIbHbIE HCCIEIOBAHUS B J1a0OpPaTOPHBIX
YCIIOBUSIX; paboTaTh C JIUTEepaTypon u
MH(POPMALIMOHHBIMH CHCTEMaMU C LENbI0 MOJY4YEeHUs
uH(popmanuu; codupars, 00padaTbIBaTh, aHAIU3UPOBATH
U IPEACTaBIATh IOJIyYEHHBIE 3KCIEPUMEHTAJIbHBIE
JaHHble; TMPUMEHUTh TEOPETHUECKHe 3HAHUS Ha
MPaKTHKE.

Bnaneer:HaBbIKaMu paboTsI B naboparopuu
OMOTEXHOJIOTUH; OCHOBHBIMH OHMOTEXHOJIOTMYECKUMU
METOJIaMH IIPU CO3JJaHUH MUKPOOPTaHU3MOB C IIECHHBIMU
IIPU3HAKaAMHU.

YpoBHH Kpurepuun onenuBanus OueHovHbIE
OCBOEHUS CpeacTBa
KOMIICTCHITU I (k071.6a11710B)

[Tponsunythiii- | [Toka3piBaeT ryOOKHE 3HAHUS PEIMETA. TecrtoBble

MIOPOTOBBIN 3HaeT: OCHOBHBIE TEPMHUHBI, TPAIUIMOHHOE U | 3aJaHUS

YPOBEHb coBpemenHHoe moustue BAB; ocHoBuble  TumbI | (30-40 GanoB);

(75-100 G6amtoB) | IPUPOTHBIX W CHHTeTHYeCKMX BAB;  kpurepwmii

— OnosIorn4eckoi AKTUBHOCTH; ocHOBHBIE | pedepat (7-10

«OTIIUYHO» TEXHOJIOTMYECKUE IPUEMBI U CXeMBI cuHTe3a bAB. 0aJioB);
VYmeer: OpraHHU30BaTh " BECTHU Hay4yHO-
HCCJIEIOBATENbCKYI0 U MPAKTUYECKYIO JAESTEIBbHOCTh B | BOIPOCHI K
naGopatopun OuotexHoiorun BAB; ocBauBath u | sk3ameny (38-
NpUMEHSITh B  paboTe MeToAuku uccienoBanus | 50 6amios).
ouorexHonorun BAB; TpaMOTHO KyJIBTHBHPOBAThH
MUKpOObI B JIaOOpPaTOPHBIX YCIOBHUSIX M OOBSICHATH
OMOXUMHUYECKYIO HaIPaBJICHHOCTb IIPOLIECCOB,
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Bba3oBrrit
(50 -74 6amna) —

Xopomio 3HaeT mpeaAMeT. 3HAET: OCHOBHBIE TEPMUHBI,
TPaAUIMOHHOE U COBpeMeHHoe noHsATiue bAB; ocHOBHbIE

TecTOoBEBIE
3aaHuA

«XOPOIIO» TUIBI TPUPOJIHBIX M CHHTETHYeCKHMX BAB; kpurepwmii | (20-29 6amios);
OMOIOTHYeCKO aKTUBHOCTH, OCHOBHBIC
TEXHOJIOTMYECKUE MPUEMBI U CXeMbI cuHTe3a bAB. pedepar (5-6
YwMmeer: OpraHHu30BaTh u BECTH Hay4HO- | OaysioB);
HCCJIEIOBATENCKYI0 U MPAKTUYECKYIO AESTENbHOCTh B
nabopatopun Ouorexnosornn BAB; ocBauBaTh U | BOIIPOCHI K
OpPUMEHSITh B  paboTe METOAMKM HCCIIENOBaHUS | IK3aMeHy (25-
ouorexnonornn BAB; TpamMOTHO KyIbTUBHPOBATH | 39 GaIOB).
MHUKPOOBI B JIA0OPATOPHBIX YCJIOBHSX U OOBSICHATH
OMOXMMHYECKYIO HAIPaBJICHHOCTh IIPOLIECCOB,
OCYIIECTBIISIEMBIX MUKpOOaMu; MIPUMEHUTD
TEOPETUYECKIEC 3HAHMSI Ha TIPAKTHKE.
Bnageer:  HaBbikamMu  paboTel B J1abopaTopuu
OMOTEXHOJIOTHH;, OCHOBHBIMA OHOTEXHOJOTUYCCKUMU
METOJIaMU IIPU CO3JJaHUN MHUKPOOPTaHU3MOB C IICHHBIMU
MIPU3HAKAMHU.
[Toporossiii 3HaeT OTBET TOJILKO HAa KOHKPETHBII BOIIPOC MO TectoBbIe
(35 - 49 6amoB) | buorexnosoruu BAB,Ha TONOIHUTEIBHBIC BOIPOCHI 3aJlaHus
«YAOBIETBAPUTE | OTBEYAET TOJIHKO C MOMOIIbIO HABOSIIUX BOPOCOB (14-19 6amos);
JTBHO» 9K3aMEeHaTopa.
He Bcerna ymeer npuBecTy mpaBHIIbHBIN pumep. He pedepar (3-4
BCEI/la CAMOCTOSITEIIbHO MOYKET UCII0Ib30BaTh Oana);
MOJTy4YEHHBIC 3HAHUS JUISI aHAIN3a YKCIIEPUMEHTAIbHbBIX
JAHHBIX; YCIOBHI KYJIbTHBUPOBAHUS TIPOAYIICHTOB; BOTIPOCHI K
OIICHKH TeXHOJorn4deckon 3¢ (heKTUBHOCTH sKk3ameny (18-
IIPOU3BO/JICTBA. 26 6anioB).
Cnabo BiazeeT TepMUHOIOTHEH U HaBbIKaMU PabOTHI B
nmabopaTopun OMOTEXHOJIOTHUN; OCHOBHBIMHU
OMOTEXHOJOTMYECKUMHU METOJJaMH TPHU CO3/IaHUN
MUKPOOPTaHNU3MOB C IICHHBIMU TIPU3HAKAMHU.
Huszkui He 3HaeT 3HauMTENBHON YaCTH IPOTPAMMHOIO
(momoporoBelif) | MmaTepuaiia o ounorexnonoru bAB; ocHOBHBIE TectoBbie
(KOMIIETEHIIMsl | TEPMHHBI, TPAAUIIMOHHOE U cOBpeMeHHOe ToHsTue bAB | 3amanus
HE HE 3HAeT HOBEUIIINE JTOCTIKEHUS B OTOM 00J1aCTH; (0-13 6ammoB);
chopMUpOBaHa) | IOMYCKaeT CYIIECTBEHHBIE OITUOKH B OTBETaX.
(menee 35 He ymeer npuBectu npaBuibHblil npumep. He ymeer pedepar (0-2
0aninoB) — MPOBOANTH TEOPETUUECKHE UCCIIECIOBAHUS, Oamna);
«HEYAOBJIETBAp | MOJIB30BATHCS CIIPABOYHOM JTUTEPATypOii; HCIIOJIb30BATh
UTEIBHO MOJTyYEHHBIC 3HAHUS JTsl aHATN3a YKCIIEPUMEHTATBHBIX | BOIPOCHI K
JTAHHBIX; CAMOCTOSTEIHLHO BEIOMPATh TEXHUICCKHUE 9K3aMEHY

CpEICTBA, PAIMOHATLHYIO CXEMY MPOU3BOJICTBA
3aJJaAHHOTO MPOJIYKTA.

He Bmageer repmuHonorueit, HaBpIkaMu paboThI B
nabopaTopun OMOTEXHOJIOTUHU

(0-19 6annos).

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE oOecnieuyeHre JUCHUTINHbI

(Mmomy.st)
7.1 OcHoBHasi y4eOHasi UTEpaTypa:

1. KoBanenxko, JI.B. bruoxumMuueckue OCHOBEI XMMUKM OHOJIOTHYECKH aKTUBHBIX BEILIECTB
[DnexTponHbIi pecypc] : yaedHoe mocooue / JI.B. KoBanenko. — DnexktpoH.nan. — Mockga :
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WznatensctBo  "JlaGopatopust 3Hammii", 2015. — 323 c¢. — Pexum jgocryma:
https://e.lanbook.com/book/70702. — 3ar1. ¢ skpaHa.

2. XosanoBa E.B. YMK]| «buotexHojgorusi OMOJIOTHYECKH AKTHBHBIX BEIISCTB» JIJIs
oOyyJaronuxcs 1o Ha npasiieHuto moaroroBku 19.03.01 buorexnonorus. - MuuypuHnck, 2024 T.

7.2 lonosiHUTEILHAST yueOHAasl JIUTEpaTypa

1. Xumusi GMOJIOTHYECKH aKTUBHBIX BELIECTB U KU3HEHHBIX MPOLECCOB [DIEKTPOHHBIH
pecypc] : yuebnoe mocodbue / E.B. Autuna [u np.]. — Dnekrpon.nan. — WBanoso : UTXTY,
2015. — 303 c. — Pexwum gocryna: https://e.lanbook.com/book/69968.

2. Eropoga, E. M. HaHOTeXHOJIOTHH: METOI0JIOTHS UCCIICIOBAHUN JCHCTBUS HAHOYACTHI]
METaJUIOB Ha OwoJiorhueckne OOBeKTH: YydeOHoe mocobue mis By3oB/ E. M. Eroposa,
A. A. KybatueB. — MockBa: UznmarensctBo  IOpaiit, 2021.— 188c.— (Beicmee
obpazoBanue). — ISBN 978-5-534-12250-3. — Tekct: anektponnsiii / OBC KOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/474935

3.Kemuna, H.IO. Oprannyeckast XuMust 1 XUMHSI OMOJIOTHICCKU aKTUBHBIX BeriecTs. Y. 1.
Opranuyeckass XxuMus [DneKTpoHHBIA pecypc]| : ydebnoe mocobue / H.FO. Kenmna, H.B.
be3pyuko. — Omnextpon.nan. — lIlensza :Ilen3I'TY, 2012. — 102 c¢. — Pexum npoctyma:
https://e.lanbook.com/book/62677.

7.3. MeToguueckue YKa3aHUSA M0 OCBOCHHUIO TUCHMILIMHBI (MOIYJIA).

1. XoBanona E.B. Metoanueckue ykazaHusi 1151 CAMOCTOSATEIHHONU paOOTHI 1O TUCIUIUIMHE
«broTexHONOTHsT OMOJIOTUYECKH AKTUBHBIX BEIIECTBY» JUIA OOYYAIOIIMXCS IO HANpaBJICHUIO
noarotoBku 19.03.01 buorexnonorus. - Muuypusck, 2024 r.

2. XosanoBa E.B. Metonuyeckue yka3aHusl MO IPOBEACHUIO MPAKTUYECKUX 3aHATUN IO
qucuuiuinHe «buoTexHoIoruss OMOJIOTMYECKH AKTUBHBIX BEIIECTB» Ui OOydYarOUIMXCS IO
HanpasyieHuto noarotoBku 19.03.01 buorexnomnorus. - Muuypusck, 2024 r.

3. XoBanoBa E.B. Meronuueckne ykazaHusi JUIsl BBIIOJIHEHUS KOHTPOJILHOW pabOThI 1O
JuciUIuinHe «buoTexHonmoruss OMOJIOTMYECKH AaKTHUBHBIX BEIIECTB» Uil OOydarouuxcs IO
HanpasyieHuto noarotoBku 19.03.01 buorexnomorus. - Muuypusck, 2024 r.

7.4. UadopmannoHHbie U HU(PPOBbIEC TEXHOJOTHH (IPOrPaMMHOE
o0ecneveHnne, COBpeMeHHbIe MPpodeccuoHAIbHbIE 0a3bl JaHHBIX H

HHGOPMALMOHHBIE CIIPABOYHBIE CHCTEMBbI)

VyeOHas aucnuminHa (MOJyJb) MNpPEAyCMaTpPUBAeT OCBOCHHE HMH(POPMALIMOHHBIX U
UGPOBBIX TEXHONOTUH. Peanu3arust nudpoBbIX TEXHOIOTHI B 00pa3oBaTeIbHOM ITPOCTPAHCTBE
ABIIIETCS OJHOM M3 BaKHEMIIMX 1enell oOpa3oBaHMs, JAarOUIe BO3MOXHOCTb pa3BHUBAThH
KOHKYPEHTOCIIOCOOHbBIE KauecTBa OOYYaroUIMXCcs Kak OyIyIIMX BbICOKOKBAJIM(HUIIMPOBAHHBIX
CHELMAIHNCTOB.

[{udpoBbie TEXHOJOTUU MPEAYCMATPUBAIOT PA3BUTHE HABBHIKOB 3()(HEKTUBHOTO PELICHHS
3ajad  MPO(ECCUOHANBHOIO, COLMAIBHOIO, JUYHOCTHOIO XapakTepa C HCIHOJIb30BAHUEM
Pa3IMYHBIX BHUJOB KOMMYHHUKAIIMOHHBIX TeXHOJNIOTMH. OcBoeHHE HUPPOBBIX TEXHOIOTUH B
pamMKax JaHHOW JUCHMIUIUHBI (MOJIYJsl) OPHEHTHPOBAaHO Ha CIOCOOHOCTh O€30MacHO U
Ha/IIeKaIIuM 00pa3oM MoTydaTh JOCTYI, YIIPaBIATh, MHTETPUPOBATh, 0OMEHUBATHCSI, OLIEHUBATh
U co3JaBaTb MHQOPMALMIO C TOMOILIbI LHU(POBBIX YCTPOHCTB U CETEBBIX TEXHOJIOTHH.
dopmupoBanue 1U(POBOIl KOMIETEHTHOCTH MpearnoaraeT paboTy ¢ JaHHBIMHU, BIIAJCHUE
WHCTPYMEHTAMHU JUIsI KOMMYHHUKAIUH.

7.4.1.2/1eKTPOHHO-0MOJIHOTEYHASI CUCTEMbI 1 0a3bI JAHHBIX
1. OO0 «9bC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue ycayr oT 03.04.2024
No 6/1 (CeteBas snexkTpoHHast OMOINOTEKA)
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2. baza gaHHBIX 3JeKTPOHHBIX MHpOopMannoHHbIX pecypcoB @PI'BHY ITHCXbB (norosop
1o 00ECIIEYCHHIO JOCTYTA K JIEKTPOHHBIM HHpopMannoHHbIM pecypcam @®T'BHY [THCXB uepes
tepmuHan ynanennoro pocryna (TY ®I'BHY LTHCXB) ot 09.04.2024 Ne 05-YT/2024)

3.2nekTpoHHas 6ubauoTeuHas cuctema «HarmmonanpHbIN 1TUGPOBON pecypc «PykKoHTY:
Kosnekmuu «ba3oBbsiit MmaccuB» u «Konoc-c. Cenbckoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHHWe YCIyT M0 MpeaocTaBiIeHuIo qoctymna oT 26.04.2024 Ne 1901/bI122)

4. 000 «AnekrporHoe m3natenbcTo FOPAUT» (https://urait.ru/) (oroBop Ha OKka3aHue
YCIYT 10 TPEIOCTaBICHUIO JocTyna K oOpasoBarenbHol miatrgopme OOO «DneKTpoHHOE
wspatenserso FOPAMTY ot 07.05.2024 Ne 6555)

5. DnexkTpoHHO-OMOMOTEeuHas cuctemMa «BepHaackuii» (https://vernadsky-lib.ru) (oroBop
Ha 0€3BO3ME3THOE MCIOJIb30BaHUE TIpon3BeaeHui ot 26.03.2020 Ne 14/20/25)

6. baza nmannbix HOB «HamumonanbHas 3jekTpoHHas OuOauoreka» (https://rusneb.ru/)
(moroBop o noakmoueHnn kK HOb u npegocrasinennn nqocrymna k oosexkram HOb ot 01.08.2018 No
101/HOb/4712)

7. Cornamenne O COTPYAHHYECTBE IO OKa3aHHWIO OMOIMOTEYHO-MH()OPMAIMOHHBIX MU
COLIMOKYJIBTYPHBIX YCIYT MOJb30BaTENIM YHUBEPCUTETa W3 YKCIA WHBAJIUAOB IO 3PEHHIO,
CITA0OBUISIIIINX,, MHBAIHJIOB IPYTUX KATETOPHI ¢ OTpaHMYEHHBIM JOCTYIIOM K HH(OpPMAIIH, JTHII,
UMEIOLINX TPYAHOCTU ¢ uTeHueM IuiockonedatHoro Tekcta TOI'BYK «TamboBckas obmactHas
yHUBepcalibHass HaydHas OuOmmoreka wum. A.C. Ilymkuna» (https://www.tambovlib.ru)
(cormamrenue o corpyaanyectBe oT 16.09.2021 No 6/H)

7.4.2. UndopManmoHHbIE CIIPABOYHBIE CHCTEMbI
1. CrpaBounas npaBoBast cuctema Koncynbrantllotoc (qoroBop nocraBku, agantauuu u
conpoBoxkAeHHs 3k3eMIUIsIpoB cucteM Koncynprantllimtoc ot 11.03.2024 Ne 11921 /13900/9C)

2. DnexkTpoHHbIN nepuoauueckuii cripaBouyHuk «Cucrema TAPAHT» (noroBop Ha yciyru
1o conpoBoXkaeHUI0 0T 15.01.2024 Ne 194-01/2024)

7.4.3. CoBpemeHHbIe IPOdeccuoHaTIbHBbIE 0a3bI TaHHBIX

1. ba3za &maHHBIX HOPMATHUBHO-TIPABOBBIX AaKTOB HH(OPMAIIMOHHO-00pa30BaTEILHON
nporpammel «Pocmeron» (morosop ot 15.08.2023 Ne 542/2023)

2. baza nmannbix Hayunoit snektponnoit 6ubnuorexkn eLIBRARY.RU — poccuiickuit
WH(OPMAIIMOHHO-aHAIMTUYECKUI TOpTall B OO0JIACTH HAyKH, TEXHOJOTWUH, MEAWIIMHBI U
obpasoBanus - https://elibrary.ru/

3. TTopran oTKpeITHIX HaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpbiTie naHHble @DenepalibHON CIyk OBl TOCYAapCTBEHHOW CTATUCTUKU -
https://rosstat.gov.ru/opendata

7.4.4. JIMLIeH3MOHHOE U CBOOOHO PACpPOCTPaHsieMoe MPOrpaMMHOe
o0ecrieyeHue, B TOM YHCJIe 0T€4eCTBEHHOI0 TPOM3BO/ACTBA

Ne HaumenoBanue PazpaboTunx JocTtynHocTh Ccoinka Ha Enunstit PexBu3uthl
o (JIMLIEH3MOHHOE, | peecTp POCCHHCKMX | HOATBEPXKIAIOLIETO
(mpaBooGnanare cBOOOIHO nporpamm a1 OBM JOKyMeHTa (Ipu
JIb) pactpocrpansieM | u b1 (mpu Ham4mn) HAJIAYHN)
oe)
1 [ Microsoft Windows, Microsoft JIuieH3noHHOE - JTuueHsust
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpoxk
JIEHUCTBUS:
OeccpoyHO
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AHTHBUpYCHOE AO Junensuonnoe | https://reestr.digital.g | CyGnuiien3nonubIit
TPOTPaMMHOE «JTaboparopust ov.ru/reestr/366574/? norosop ¢ 000
obecrieueHme Kacmepckoro sphrase_id=415165 «Coprekc» oT

KasperskyEndpointSe (Poccus) 24.10.2023 Ne 6/,
curity 1t 6n3Heca CPOK IEUCTBUSL: C
22.11.2023 mo
22.11.2024
MoitO¢pucCranmapta | OOO «Hoseie | Jlunensuonnoe | https://reestr.digital.g Kontpakt ¢ OO0
BIH - o0nauHble ov.ru/reestr/301631/? «PyOukon»

OducHsbrit naker TEXHOJIOTHUH» sphrase_id=2698444 ot 24.04.2019 Ne
UL paboTHI C (Poccust) 03641000008190000
JIOKYMEHTaMH 12

M TIOYTOH CPOK JIEHCTBUSL:
(myoffice.ru) 6eccpouHo
OducHbIN makeT AO «P7» Jluniensuonnoe | https://reestr.digital.g Konrpakt ¢ 000
«P7-Ocducy ov.ru/reestr/306668/? «Codrexey
(meckTomHasi BEpCHsl) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CpOK ACHCTBUSA:
O6eccpoyHO

OmneparnroHHas OO0O "Bazaner | Jlunensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0

cucrema «AIbT cB0OOOIHOE ov.ru/reestr/303262/? «Codrekcy

Oo0pa3zoBanue» MIPOrpaMMHOE sphrase_id=4435015 ot 24.10.2023 Ne

obecreuerue" 03641000008230000
07
CpOK ACHCTBUSA:
OGeccpodHo

Iporpammuas AO Jluuensnonnoe | https://reestr.digital.g JIMIeH3nOHHBIN
cucreMa JuIst «AHTHIUIATHAT ov.ru/reestr/303350/? Jorosop ¢ AO
OOHapyKeHHs (Poccust) sphrase_id=2698186 | «AnTtumIaruar» ot

TEKCTOBBIX 23.05.2024 Neo 8151,
3aMMCTBOBaHHH B CPOK JICHCTBHS: C
y4eOHBIX U HAyYHBIX 23.05.2024 no
pabotax 22.05.2025
«Antumnaruat BY3»
(https://docs.antiplagi
aus.ru)
Acrobat Reader Adobe Systems CB00OOIHO - -
- IPOCMOTP pacrpocTpaHsem
nokymeHntoB PDF, oe
DjvU
FoxitReader FoxitCorporatio CBoGoaHO - -
- IPOCMOTP n pacrpocTpassem
nokymeHnToB PDF, oe
Djvu
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7.4.5. Pecypcbl HHPpOPMALIMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn «AHTEepHE)
1. CDTOwiki: 6a3a 3nanuii mo nudposoii Tpanchopmanuu https://cdto.wiki/
2. Pexxum noctyma:.garant.ru - cipaBoyno-mpaBoBas cucrema «I'APAHT)

3. Pexxum moctyma: www.consultant.ru - cipaBodHo-tipaBoBasi cucteMa «Koucynbrant Ilmocy



https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/
http://www.garant.ru/

7.4.6. LludpoBble HHCTPYMEHTHI, IPUMEHsieMbIe B 00pa30BaTeJIbHOM

npoiuecce
LMS-miardpopma Moodle

Buptyansnas nocka Mupo: miro.com
Bupryanpnas nocka SBoardhttps://sboard.online
Buptyansnas nocka Padlet: https://ru.padlet.com

NN E

Cepauc

O6naunsie cepBuckl: Snnekc./Juck, O6nako Mail.ru
Cepsucel onpocos: Suaekc @opmsi, MyQuiz
Cepsucel BuaeocBs3u: Suaekc reaemoct, Webinar.ru
COBMECTHOM

paboThl Hax MOpOEKTaMu Ul

http://www.trello.com

HEOOJIBIINX

rpynn  Trello

7.4.77. ln(dpoBbie TEXHOJOTUN, MPUMEHsSIeMbIe NIPU U3yYEeHUU TUCIUTIIHHBI

Ne | TudpoBsie TEXHOIOTUH Bunst yueOHo# paboThI, dopmupyemblie
BBITIOJIHSAEMBIC C IPUMECHCHUEM KOMITCTCHIIUH
(G POBOI TEXHOJIOTHH
1. | O6nayHbpIc TEXHOJIOIHH Jlekuuu [IK-1, T1IK-2
CamocrosTenpHas paboTa
2. | Bonbiuue nanuele Jexyu IIK-1, TIIK-2
CamocTosiTenpHas padora

8. MaTepuajJibHO-TeXHHYECKOe o0ecrnevyeHne TUCIUIINHBI (MOAYJIsl)

YueOnass aymurtopus | 1 1. MicrosoftWindows 7
JUIst npoBeacHus | 1. JKairro3u ropu3oHTaNbHbIE HA TpU OKHA (MHB. | (uuensus ot 31.12.2013
3aHATUHN JeKIUOHHOTO | Ne 2101065486) 2. | Ne 49413124,
tuna (r. MuuypuHck, | UatepaktuBHas nocka (mHB. Ne 2101040205) | GeccpouHo).
yiI. 3. CucrteMHBIi  KOMIUIEKT: nporeccop | 2. MicrosoftOffice 2010
WNurtepnanuoannpHas, | IntelOriginal LGA 1150, Bentunsarop Deepcool | (sunensus ot 04.06.2015
n. 101, 2/32) THETA 21, marepunckas mnata ASUS H81M- | No 65291658,
K<S-1150 iH, mamare DDR3 4 Gd, xectkwmii | 6eccpodHO).
muck 500 Gb, xopnmyc MAXcase H4403, 6ok
nutanus Aerocool 350W (uuB. Ne 21013400740)
4. IIpoextop Viewsonic PJD6243 DLP 3200
lumens XGA 3000:1 HDMI 3D
5. Habopbl 1eMOHCTpAaLlMOHHOTO 000PYIOBaHUS
1 y4eOHO-HarJIsIIHBIX TOCOOUH.
VueOnass aymutopus | 1. Ilmatdpopma UP-12 BioSan nns meiikepa,
ISt MIPOBE/ICHUS | YHUBEpCAIbHAS JUI KOJIO, OBITOJIOK M CTaKaHOB,
3aHATHI 265°185mm s mieiikepos OS-12, PSU-10i, ES-
ceMUHapckoro Tuna, | 20 (maB.Ne21013600789)
TPYIIITOBBIX u|2. dotometp K®K-3-01-"30M3"
MHIVBUAYaAJIbHBIX (boTo3neKTpUIeCKUit (uHB.Ne21013600788)
KOHCYJIbTaI, 3. Hleiixep PSU-10i BioSan, opoutansusiit (50-
TeKyliero KoHtpoius u | 450 o00/mMuH, opOuTanbHbIi, 10 3kr) 0e3
IIPOMEXYTOUYHOMN 1aT(hOopMbI (uaB.Ne21013600790)
aTTeCTaIluu 4. Ilewikep S-3 umdpooit (ratd. 1687168
(YueOHas 00/mMuH, amrmutyaa 20mm, opOutanbHbIi, 10-
nmabopaTopus 250 00/MUH) (maB.Ne21013600783)
busnonoruu 5. Jocka kmaccHas (uHB.Ne41013602281)
pacTeHuit) 6. Kpecno oducnoe AV 204 PL MK Ttkann
(r. MuuypuHck, yuxo3 | (mHB.Ne41013602311)
«Pomay, 9/27) 7.Mukpockon  MemuuuHCKUM ~ buomeny 2
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(uaB.Ne41013401728, 41013401727,
41013401726, 41013401725, 41013401724,
41013401723, 41013401722, 41013401721,
41013401720, 41013401719, 41013401718,
41013401717, 41013401716, 41013401715,
41013401714)

8. Hactennsiit skpan LumienMasterPicture 220-
220 cM (maB.Ne41013401710)
9. ITpoextop NEC M361X (nuB.Ne41013401707)
10.  Cucremunii  xomiuiekt:  I[Ipormeccop
IntelOriginal  LGA 1155, BEHTHJIATOD,

MaTepUHCKas IulaTa, NaMATh, >KECTKHH JHCK,
BUJICOKApTa, MOHUTOP, YCTPOUCTBO YTEHUS KapT
naMsITH, MPHUBOJ, KOPIYC, KJIABUATypa, MBIIIb
(uuB.Ne41013401700)

11.  Crom  mabopaTOpHBIA  XHMHYECKUH
(1200°600°750) CTOJICIITH.TIJIACTUK/KapKac
an.npoduib (maB.Ne41013602349,
41013602348, 41013602347, 41013602346,
41013602345, 41013602344, 41013602343,
41013602342, 41013602341, 41013602340,
41013602339, 41013602338, 41013602337)
12. IlIxad ans xpaHeHUs 1a00PATOPHOU MOCYBI
(800°45071950) TTOJIKH IJIACTUK/KapKac
arnpodpuinp ¢ 3amkoM (uHB.Ne41013602358)
13. Hcnaputens HWP-1M3  poTauuoHHBIN
(naB.Ne21013600785)

VYyeOHass ayauTopus
JUIL CaMOCTOSITENIBHON
paboThI (T
MuuypHHCK, YL
NHTepHanmonanbHas,
oM Ne 101, 3/2396)

1. Jlocka kmaccHass (WHB.
2. Kanrozu (uHB. No 2101062717)
3. Kamosu  (maB. Ne  2101062716)
4. Kommbrotep Celeron E3500, mar. mnnara
ASUS, onep.namsats 2048Mb, monutop 19"AOC
(uaB.Ne 2101045283, 2101045284, 2101045285)
5. Komnbrotrep Pentium-4 (uuB.Ne 2101042569)
6. Mono61mok iRU308 21.5 HDi3
3220/4Gb/500gb/GT630M
1Gb/DVDRW/MCR/DOS/WiFi/white/Web/
KJaBuatrypa, Mbimb (MHB. Ne 21013400521,
21013400520)

7. Kowmmetorep DualCore E 6500 (unB.Ne
1101047186)

8. Kowmmbiorep TopHago Cope-2 (uHB.Ne
1101045116, 1101045118, 1101045117)
9. Dkpan nHa mratuBe (MHB.Ne 1101047182)
KomnbloTepHast TexHMKa MOJKIOYEHA K CETU
«nTepuer» u obecneyena nocrynom B OMOC
YHHUBEpPCUTETA.

Ne 2101063508)

1. MicrosoftWindows
XP,7 (nmmueH3us  OT
31.12.2013 Ne 49413124,
OeccpoyHO).

2. MicrosoftOffice 2003,

2010  (;umeH3us  OT
04.06.2015 Ne 65291658,
6eccpoyHo).

3.
AutoCADDesignSuiteUl
timate (gOroBop oT
17.04.2015 Ne
110000940282);

4. nanoCAD (Bepcus 5.1
JIOKaJIbHasl,
oOpazoBarenbHas
JIMICH3US, CEepUIHBIN
Homep NC50B-270716
JIATICH3US
JIeficTBUTEIIFHA
OeccpouHo, OecriaTHast).
5. [IporpamMHBIi
komiieke  «ACT-Tect

Plusy  (JMmIeH3MOHHBIHA
noroBop ot 18.10.2016
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Ne JI-21/16).
6. ic
MapInfoProfessional

15.0 nns Windows s
y4eOHBIX 3aBeICHUN
(JINLIEH3MOHHBIN 10TOBOP

Nel123/2015-y)

oT 18.12.2015

Pabouas mporpamMMa ITUCHUTUTHHEI (MOIyTs1) «bHOTEXHOIOTHST OMOIOTUYECKH aKTUBHBIX
BemecTBy coctaBiieHa cormacho PI'OC BO mno HampaBnenuto moarotoBku 19.03.01
buorexnonoruss (ypoBeHb OakalaBpuaTa), YTBEPXKICHHOTO TpPUKAa3oM MHHHCTEPCTBA
obpazoBanus u Hayku PO Ne 736 ot 10.08.2021 r.

ABTOD: JOLIEHT, K. ¢.X. H. XoBaHoBa E.B.

Penenzent PszanoB I'.C. crapmuii mpenoaaBarens kadeapsl JaHaAmadTHOW apXUTEKTYPHI,
3EeMJICYCTPOMCTBA U KaJaCTPOB.

IIpoepamma paspabomana 6 coomeemcmsuu ¢ mpebosanusimu ©®I'OC BO

[Iporpamma paccMoTpeHa Ha 3acedaHuu KadeIpbl CagoBOJACTBA, OWOTEXHOJOTHH U
CEJIEKLMH CEMEHOBOJICTBA CEIbCKOXO3SIMCTBEHHBIX KyNbTyp (mpoTtokos Ne 9 ot «18» ampens
2022 r.)

IIporpamma  paccMoTpeHa Ha  3aceJaHMM  y4yeOHO-METOJUYECKOH  KOMHUCCHU
[TnonooBomHoro uHcruryra uM. M.B. Muuypuna Muuypunckoro I'AY (nporokon Ne 8 ot «18»
anpens 2022r.)

[IporpamMMma yTBepxkaeHa pereHueM Y4eOHO-METOUUECKOI0 COBETa YHUBEPCUTETA
npoTokoi Ne§ ot «21» ampensa 2022 r.

IIpoepamma paspabomana é coomeemcmeuu ¢ mpedoganuamu @I OC BO

IIporpamma paccMoTpeHa Ha 3acedaHuu Kadeapbl CaJoBOACTBA, OMOTEXHOJOTMH U
CEJIEKIIMM CEMEHOBOJICTBA CEIbCKOXO3AHCTBEHHBIX KyIbTYyp, IpoTokoa NelO ot 13 uronsa 2023
T.

IIporpamma paccMoTpeHa Ha 3acelaHuM y4yeOHO-METOJUYECKOM KOMMCCHUU WHCTUTYTA
(byHAaMEHTAIBHBIX U MPUKIAAHBIX arpobuorexHoioruii um. M.B. Muuypuna Muuypunckoro
I'AY (npotokon Ne 11 ot 19 utons 2023 r.).

IIporpamma yTBepxk/ieHa Ha 3acellaHUM y4eOHO-METOAMUYECKOIO COBETa YHHBEpPCUTETA
(mpotoko:n Ne 10 ot 22 urons 2023 1.).

IIpoepamma pazpabomarna 6 coomeemcmauu ¢ mpebosanusimu @IOC BO

[Iporpamma paccMOTpeHa Ha 3acelaHMd Kadeapbl CaJoBOACTBA, OHOTEXHOJOTHH U
CEJICKIIMHU CETbCKOXO03SIMCTBEHHBIX KyIbTYp (mpotokos Ne 11 ot 03 mas 2024 1.).

[Iporpamma paccMoTpeHa Ha 3acelaHuM y4yeOHO-METOIUYECKOM KOMMCCHUU WHCTUTYTA
(byHIaMEeHTaIbHBIX M MPUKIAAHBIX arpoOuorexHosoruii um. M.B. Muuypuna Muuypunckoro
['AY (mpotokon Ne 10 ot 20 mast 2024 ).

[Iporpamma yTBepkAeHa Ha 3aceJaHUM Y4eOHO-METOAMYECKOrO COBETa YHUBEPCUTETA
(mpoTtokos Ne 9 ot 23 mast 2024 1.).

OpuruHan 10KyMeHTa XpaHUTCs Ha Kadeape caJoBOACTBA, OMOTEXHOJIOTUH U
CEJIEKIIMU CENbCKOXO3AMCTBEHHBIX KYJIbTYP
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	«БИОТЕХНОЛОГИЯ БИОЛОГИЧЕСКИ АКТИВНЫХ ВЕЩЕСТВ»
	6.2 Перечень вопросов для экзамена
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	9. Какой механизм действия лекарственного препарата в живом организме (ПК-1; ПК-2; ПК-4; ПК-5; ПК-6)
	Раздел 2
	10. Общие закономерности синтеза БАВ (ПК-1; ПК-2; ПК-4; ПК-5; ПК-6)
	11. Технология синтеза БАВ алифатического ряда (ПК-1; ПК-2; ПК-4; ПК-5; ПК-6
	12. Технология синтеза галогенпроизводных углеводородов (ПК-1; ПК-2; ПК-4; ПК-5; ПК-6)
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