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[Tpu pazpaboTke paboueit mporpaMMbl y4eOHOM JUCHUIUIMHEL B OCHOBY IMOJIOKEHBI:

1. ®I'OC BO — 0OakanaBpuar mo HampasieHUt0 moarotoBku 19.03.02 IIpomyKTsl nmuTaHus w3
PACTUTENBHOIO CBIPbsl, YTBEPKAEHHBIM IpHUKa3oM MuHucrtepcrBa oOpa3oBaHus u Hayku Poc-
cuiickoil ®enepanun ot «17» aBrycra 2020 r. IIpukas Ne 1041.

2. Y4eOHblii TIaH MO0 NPOQHII0 MOArOTOBKU «TEeXHOJIOrHs MPOAYKTOB OOIECTBEHHOTO MHUTA-
HUs» (o1 Havana moaroToBku 2026) omobpeH YueHbM coBeTOM A30BO-UEepHOMOPCKOTO MHIKE-
HepHoro uHcruryra ®I'bOY BO Jlonckoit 'AY.

ITpotokon Ne 6 ot «12 » deBpans 2026 r.

Pabouas mporpamma y4yeOHOM nucuumianabl «llumeBas XuMUs ¥ THILEBas MHUKPOOHUOJIOTHS»
on00peHa Ha 3acefaHuu Kadeapsl «ATPOHOMHUS U CEJIEKIUS CEINbCKOXO3SIHCTBEHHBIX KYJIBTYPY.
[Tpotokon Ne 8 ot «25» mapta 2026 .

3aBenyromnuii kageapoi K.c.-X.H., JIOIICHT B.b. Xpontok

Pabouas nporpamma ydueOHOM qucuuruiHbl «lluimeBas XuMus U MUIIEBasi MUKPOOHOJIOTHS» pe-
KOMEH/I0BAaHa K UCIOJIb30BAHUIO HA 3aCe/laHMHM METOJMUYECKOM KOMUCCUHU MO HAIIPABJICHUIO M0 /I-
rotoBku  19.03.02  «IIpogykTbl mnuTaHUS U3  PACTUTEIBHOrO  ChIpbs»  WHXKeHepHO-
TEXHOJIOTUYECKOro (hakynbTeTa

[Tpotokomn Ne 4 ot « 27 » mapra 2026 .

[Ipencenaresnb METOAMYECKOW KOMUCCHH
K.T.H., JOIEHT A.H. I'mobun

Pa3zpaboruuk:

K.C.-X.H., JJOIICHT N.C. TaTpssHueHKO
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BBOJIHASA YACTDb

1.1. Ieau ocBOeHHsT Y4eOHOI AUCHUIIIHHBI

[lenbto ocBoeHMs yueOHOM nuciuruinHbl «[lummeBas XumMus v nuuieBask MUKPOOHOIOT U

ABJIAETCS:

e (opmMupoBaHUE CHCTEMbI 3HAHUIM O XMMHYECKOM COCTaBE PACTUTEIBHOIO MUILEBOTO ChIPhS
U MPOJYKTOB €ro nepepabOTKH, B3AUMOCBS3H CTPYKTYPhl U CBOMCTB IMHUIIEBBIX BEUIECTB U
UX BIUSHUS HA CBOMCTBA M NMILEBYIO LIEHHOCTb NPOJYKTOB IUTAaHMs, & TAK)KE OCBOEHUE
CIIEUAJIbHBIX METOJ0B UCCIIEOBAHNS XMMHUHU MULIEBOTO ChIPhS U MUILEBBIX TPOIYKTOB.

e (dopMupoBaHHe NPEACTABICHUN U MpUOOpETEeHHE 3HAHU 00 OCHOBHBIX I'PYIIAaX MUKPOOP-
FaHU3MOB, KOTOPHIE MOT'YT BJIMSTh Ha COXPAHHOCTb M KaueCTBO IHILEBBIX IPOIYKTOB U3
PaCTUTENBHOTO ChIPBS;

e npuoOpeTeHNEe HaBBIKOB U3YUYEHUS OCHOBHBIX METOJ/IOB OIpE/EICHHs] BUJOBOW MPUHAIIEK-
HOCTHU U YUCJIEHHOCTU MUKPOOPTaHU3MOB;

e (opmupoBaHuE MPEACTABIECHUNH O CHOCOOAX YIpaBIIEHUS MHUKPOOHBIM COOOIECTBOM B
3epHE U MPOJIYKTaxX ero nepepaboTKu.

3amauyu JUCUMIINHEL:
- U3YYUTh COCTAB U CTPOCHHUE OCHOBHBIX XMUMHUYECKUX COCAMHEHUH, BXOSAIINX B COCTaB PACTH-
TEJIBbHOTO MUUIEBOTO ChIPbS U TOTOBBIX MPOJAYKTOB;
- U3YYUTh MAKpO- 1 MUKPOHYTPHUEHTHI, 3AKOHOMEPHOCTH UX MPEBPAIICHHS MMPU XPAHEHUU U TIe-
pepaboTKe ChIPhs, OCHOBHBIE (DaKTOPBI, BIUSIONINE HA MPOTEKAHUE ITUX POIECCOB;
- O3HAaKOMHUTBHCS C MEIUKO-OMOJOTUYECKUMH TPEOOBAHUSMHU, MPEABIBISIEMBIMA K KayeCTBY U
0€30MacHOCTH MPOIOBOJILCTBEHHOTO ChIPhS U MPOAYKTOB MUTAHMUS,
- copMHUPOBATH TIPEJICTABICHHE O OMOXUMUH MUIICBAPEHUS, OCHOBHBIX MPUHIIMITAX H TCOPHUIX
MMUTaHUS;
- O3HAaKOMUTBHCS C OCHOBHBIMH TPYIIAMH TMHUIIEBBIX W OMOJOTMYECKH AKTHUBHBIX JT00aBOK, UX
KJaccuduKanyeil 1 HAy9YHbIMU OCHOBaMH CO3JIaHUS U TIPUMEHEHUS TEXHOJIOTHYECKUX T0OABOK;
- OCBOCHHE MPAKTHYECKUX METOJOB aHAJIN3a M UCCIEAOBAHUHN MUILEBBIX CUCTEM, KOMIIOHEHTOB,
JI00aBOK;
- U3yYUTh CUCTEMATUKY, MOP(OJIOTHIO, (PU3HOJIOTHIO, SKOJOTUI0O MUKPOOPTAHU3MOB U MX B3aH-
MOJIciiCTBHE.
- U3YYUTh OCHOBHBIE METOJbI OMPEICICHUSI BUIOBON MPUHAIIICKHOCTH, METOIbI OKPAITMBAHUS
MHUKPOOPTaHU3MOB U OINPEACIIEHUE UX YUCICHHOCTH.
- U3YYUTh METOJIbI CTEPUIIN3ALINN U JE3UH(PEKIIUH MTOCYIbI U TTOMEIIICHUH.
- U3yYUTh COCTAB U CTPOCHHE OCHOBHBIX XMMHUYECKUX COCAMHEHUH, BXOJSALIUX B COCTaB PACTH-
TEJTBLHOTO MHUIIEBOTO CHIPhS U TOTOBBIX MPOIYKTOB.

1.2. MecTo yueOHO# qucuuiuinHbl B ctpykrype OITIOIT

VYuebnas qucuuruinaa b1.B.16 «[lummeBas xumus u nuieBast MUKpOOHOIOTHs» OTHOCUTCS
K BapHaTHUBHOW YacTH, (GOpMUPYEMOI ydacTHUKaMH 00pa30BaTEIbHBIX OTHOLICHHM

Jnis u3yyeHus AaHHOW y4yeOHOW AMCHUIUIMHBI HEOOXOIUMBI CeIyIOIUe 3HAHUS, YMEHUS
Y HaBBIKH, POpMHUpYEMbIE MPEAIIECTBYIOIIMMH TUCIUIUINHAMU:

Opzanuueckas xumus

3nams: BaxHeHIINE KIIACChl OPraHMYECKUX COEJUHEHHM, OCHOBHbBIE (PU3NKO-XUMHUECKHE
CBOMCTBA Ka)kJI0T0 KJIacca OPraHUYECKUX COEANHEHUN;

Ymempw: onpenensiTe OCHOBHBIE KJIACCHI OPTAHUYECKUX COCIUHEHHU;

Brnademu: TEeXHUKOH BBIMOIHEHUS! XUMHUECKOTO HKCIIEPUMEHTA.



buoxumusa:

3Hamb: OCHOBHBIE TPYMIIBI COCIUHEHUN KMBOW KJIETKHM M UX CBOMCTBA; XapaKTEPUCTUKY
OCHOBHBIX KOMITOHEHTOB IHII[M, OCHOBHbIE OMOXUMHUYECKUE MPOIECCHI, TPOTEKAIOIINE B KUBBIX
KJIeTKax; (pU3MKO-XUMUYECKHE U OMOXMMHUYECKUE MTPOLECCHI IPU MPOU3BOJCTBE MPOLYKTOB MH-
TaHUus

Ymemo: ucnionp30BaTh 3HaHUS 110 OMOXMMMU NP ITOCTAHOBKE 3a]a4 M MIPOBEACHUU MHUK-
pPOOMOJIOTUYECKUX HCCIEN0BAaHUN NPOAYKTOB NUTAHUS U PACTEHUH; ONPEAENATh XUMHYECKUN
COCTaB PAaCTUTEIBHOIO CBIPbs U IIPOAYKTOB €ro NepepaboTKH, pacCUMTHIBATh SHEPIeTUYECKYIO U
MUIIEBYIO IEHHOCTD IIPOJIYKTOB;

Bnademuw: npoBeeHUsl 1aOOPAaTOPHBIX MCCIEJOBAHUMN IO OLIEHKE OCHOBHBIX COEAMHEHUM
JKUBOW KJIETKHM B IPOAYKTaX NUTAHUS U PACTEHUAX; TEXHUKOMN OIPEIEICHUS] OCHOBHBIX KOMIIO-
HEHTOB PAaCTUTENIBHOI'O ChIPbS U IPOAYKTOB €ro NepepadboTKy.

buoopzanuueckas xumus:

3namv. HOMEHKJIATYPY, METOJbl NOJYy4YeHHUs, pu3nueckue U XMMHUYECKHE CBOWCTBA
OCHOBHBIX KJIACCOB OPraHUYECKUX COCIUHEHMH; MEXAaHU3MBbI IIPOTCKAHUs OPraHUYECKHUX pPe-
aKUUi U BIMSHUE 3aMECTUTeNIell Ha PEeaKLMOHHYIO CIIOCOOHOCTh OPraHMYECKUX COEIMHEHMM;
OCHOBHBIE BHJIBI JTAOOPATOPHOM MOCYABI, TPUOOPHI IS TPOBEICHHS CHHTE3a OPraHMYECKUX Be-
I1€CTB, Ba)KHEHIIINE [TpaBUiIa TEXHUKU OE€3011aCHOCTH; OCHOBHBIEC NPUHIIUIIBI IPOBEIEHUS XUMU-
YECKHX JKCIIEPUMEHTOB C OPTaHUYECKUMH BEIIECTBAMH; (U3NYECKHE U XUMHUECKHE METOJIbI
UJACHTU(PUKAIIMYA OPTaHUYECKUX COEAMHEHUM, METO/Ibl UX OYUCTKH; COJEPKaHUE OCHOBHBIX I10-
HSTHI OPraHUYeCKON XMMHUH B paMKax Y4eOHOH MpOrpaMMbl;

Ymemw: naBate onpezneneHne OCHOBHBIM MOHATHAM Kypca; MCIIOIb30BaTh IPUHIUIIBI HO-
MEHKJIATYPbl OPTaHUYECKUX COCIMHEHMM U1 COCTABJICHHs MX HA3BaHUM; MCIOJIB30BAaTh IpeEl-
CTaBJICHUSI O CTPOCHUU OPraHUYECKHX COECJMHEHUH AJI IPOrHO3UPOBAHUS UX CBOWCTB; 0OOCHO-
BaHHO BBIOMPATh METOJIUKY MPOBEACHUS CHHTE3a, BBIICIICHUS, OYUCTKA M UICHTU(UKAIINHN WH-
JUBUYalIbHOIO OPraHUYECKOTO COEAMHEHHUs, NPUHAJIEKHOCTh K ONPENEICHHOMY KJIAcCy, IO
(dopMyIe MpeanoIokKUTh HanboIee XapaKTepHble XMMUYECKHE CBOMCTBA, PEIIaTh KOMILICKCHBIS
3a[aud; ONpeAeNsaTh (PU3NKO-XUMHUECKUE MapaMeTphl, MO3BOJIIONIUNE UACHTU(DHUIIMPOBATE Op-
TaHWYECKHUE COCIMHEHUS; IUIAHUPOBATh U OCYHIECTBIATh HKCIIEPUMEHT C LENbI0 XMMUYECKON U
(bu3MUecKoil OYMCTKU OpPraHUYECKHX COECJUHEHUH, CUHTE3a OPraHUYeCKUX COEIMHEHH; Mob-
30BaThCs UCTOYHUKAMU XMMHUUYECKON MHpOpMaLNH;

Bnademw: MeToqMKaMM NPOBEAECHUS CUHTE30B, BBIJCIEHUS, OUUCTKH U HJIEHTH(PUKALUU
WHIMBUAYaJIbHBIX BELIECTB; HAaBBIKAMH BBIIIOJIHEHHS OCHOBHBIX XUMHYECKHMX J1a00paTOPHBIX
OIlepalLtii, BIaJACTh IPUEMAaMU OKa3aHUs NEPBOM MTOMOILHY IIPU XMMUYECKUX 0KOrax U OTpaBiie-
HUAX; METOAAMHM KOPPEKTHOW OLIEHKH ITOIPEIIHOCTEN MPH MPOBEAECHUN XUMHYECKOTO JKCIIEPHU-
MEHTa; MpeICKa3bIBaTh HEKOTOpbIE (PU3NYECKHE U XUMHUYECKHE CBOWCTBA BEIECTB Ha OCHOBa-
HUH PE3YJIbTATOB XUMHUUYECKOI'0 KCIIEPUMEHTA.

Oxonoeus:

3Hamb: OCHOBHBIE 3aKOHBI 9KOJIOTUYECKOTO OanaHca 1 MOHUTOPUHTA;

Ymemos: UCnoONIb30BaTh 3HAHUA 10 DKOJIOTHH IIPU ITOCTAHOBKE 3aJ1a4 U IIPOBEICHUN MHUK-
POOHOIOTUYECKUX UCCIIeI0OBAaHUI MPOTYKTOB MUTAHUS U PaCTEHUI;

Braoemw: mpoBeneHus 1ab0paTOPHBIX UCCIEIOBAaHHUM MO OLIEHKE SKOJIOTHYECKOi obOcTa-
HOBKH B pETMOHAaX IMPOU3BOJCTBA IPOIYKIIMH PACTEHUEBO/ICTBA.

HepequL HOCJ'ICJIYIOI]_II/IX yqe6HHx JUCIHHIIINH, O KOT! OpBIX HeO6XOJII/IMI)I 3HaHUA, YMe-
HUS ¥ HaBBIKH, (HOpPMHUPYEMbIE TaHHOW y4eOHOM TUCITUTLINHOMN:
- TexHOMOTHS M TEXHUYECKHUE CPEICTBA TSI IIPOU3BOJICTBA XJI€000YTOUHBIX U3ICITHH,
- TexHosioruss U TEXHUYECKUE CPEACTBA I MPOU3BOJCTBA MYUHBIX U KOHAUTEPCKUX U3JIEIINM,
H3ICITIH,
- TexHO-XMMHUYECKHI1 KOHTPOJIb U YUET Ha NMPEINPUITHAX OTPACIIH.



1.3 IlepedyeHb MIaHMPYEMbIX Pe3yJdbTATOB 00y4eHHUS MO JUCHUILUIUHE (MOIYJII0), COOTHECEHHBIX C IJIAHUPYEMbIMH Pe3yJbTATAMM 0CBOEHMSI
o0pa3oBaTe/ibHOI NPOrpamMMbl

N3ydenne nanHOM y4eOHOW NUCIUIUIMHBI HAPaBIeHO HAa (GOpMHUpPOBaHKE Y 00YJAIOIIUXCSI CIESAYIOMUX 00menpodeccnoHaTbHBIX KOMITETEHITHIA
HEOOXOAUMBIX I pelleHus 3ajad Npo(hecCUOHAIbHON JIeATeIbHOCTH U 00eCeuynBaroIue JOCTH)KEHUE TUIAHUPYEMBIX pEe3yIbTaTOB OCBOEHHs 00pa-
30BaTeJIbHON IPOrPaMMB.

Ko [1nanupyemble pe3yabTaTbl 00y4eHUs
A Conepxanue KOM- Dy Pe3y A
KoMIIe- Kon v HanmeHoBaHMe HHIMKATOpA
NEeTeHLUU dopmupyemble 3HaHUS, YMEHUS U HABBIKU
TEHIUU JOCTHKEHUS] KOMIETEHLIUU
[1K-1 Ob6nanats cro- [1K-1.3 Odopmiienne u3MeHeHM B 3HaTh OCHOBHBIE CBOMCTBA ChIPbs, BIUSIOIIUE HAa TEXHOJOTMYECKHE MPOLIEC-

COOHOCTBIO pa3pa-
OOTKH TEXHOJIOTH-
YEeCKOro Impoiecca
MIPOU3BOJICTBA
MPOAYKIIUH 00111e-
CTBEHHOT'O IHTa-
HHS

TEXHUYECKON U TEXHOJOTUYECKOU J0-
KYMEHTALMM P KOPPEKTUPOBKE TEX-
HOJIOTUYECKHUX IIPOLIECCOB U PEKUMOB
IIPOU3BOJICTBA ITPOTYKTOB ITUTAHUS U3
PaCTUTEIBHOTO CBIPbA

Chl U KauyecTBO I'OTOBOM MPOAYKIUH; MEAUKO-OMOJOrHdecKue TpeOoBaHUs,
tpeboBanus CanlluH k kauecTBy M 6€301aCHOCTH CBHIPHSI, MOTY(PaOpPHKATOB U
TOTOBBIX U3JENUI

YMeTh NpOBOJNTH KOJMYECTBEHHBIM M KAaYECTBEHHBIM aHAJIU3 KOMIIOHEHTOB
PACTUTENBHOTO CHIPbS U MUILEBBIX MPOIYKTOB

BJ'IaIleTI) METOJaMHM OICHKH KaydyeCTBa H TEXHOJOTHYECKON MMPUTOJHOCTH
CENbCKOXO035MCTBEHHON ITPOIYKLIUH

[1K-1.4 TTonroroBka npeaoKeHHH 1Mo
MOBBIIIEHUIO 3(PPEKTUBHOCTH TPOU3-
BOJICTBA U KOHKYPEHTOCIIOCOOHOCTH
MPOAYKIMH, HAIIPABJICHHBIX HA palu-
OHAJIbHOE HCITI0JIb30BAHKE U COKpaIlle-
HHUE PacXoJI0B CHIPbsI, MAaTEPHAJIOB,
CHIDKEHHE TPYIOEMKOCTH IPOU3BO/I-
CTBa MPOAYKIUH, TOBBIIIEHUE ITPOU3-
BOJIUTEIIEHOCTH TPY/a, YKOHOMHOE
pacxo/I0BaHNE SHEPTOPECYPCOB B OP-
TaHW3alluH, BHEAPEHHE OE30TXOMHBIX
Y MaJIOOTXOJIHBIX TEXHOJIOTUH mepe-
pabOTKH pacTUTEIIBHOTO ChIPbSI

3HaTh OCHOBBI OMOXMMUU MUILEBAPEHUS, IPUHIIUIBI U TEOPUH MUTAHUSL; 3aKO-
HOMEPHOCTH CTPOCHHMSI U CBOMCTBA OCHOBHBIX XHUMHUYECKUX COEAVHEHHUH, BXO-
JAIUX B COCTAaB PACTUTEIBHOIO IHIIEBOIO CHIPbS M TOTOBBIX IPOLYKTOB;
MaKpO- U MUKPOHYTPHUEHTBI, 3aKOHOMEPHOCTH WX IPEBPALICHUS IIPU XpaHe-
HUU U IepepabOTKe ChIPbs

YMeTh aHAIW3UPOBATh B3aMMOCBSA3b CTPYKTYPBl M CBOWCTB IHIIEBBIX Be-
LIECTB, UX BJIMSHUE HA CBOWCTBA U MMILEBYIO IEHHOCTD IIPOAYKTOB IIUTAHHUS;
BBISIBJISITH POJIb (PU3UKO-XUMUYECKUX, OMOXMMUYECKHX, MHKPOOHOJIOTHYe-
CKHUX IIPOIIECCOB B (POPMUPOBAHNH CBOMCTB CTAOMIJIBHBIX MUIIEBBIX CUCTEM

BJ'Ia)ICTB HaBbIKaMU ITPUMCHCHUA B HpaKTH‘IeCKOﬁ OCATCIIBHOCTHU 0a30BBIX
3HaHUI B 00J1aCTH XUMHUH PACTUTEILHOTO CHIPhSI U TIPOTYKTOB ITUTAHUS; ME-
TOJUKAMH Pa3pabOTKK TEXHOJOTHUECKUX MPOIIECCOB C UCIOIb30BaHUEM
MHUKPOOPIaHU3MOB, 00ECIICUNBAIOIIMX BBICOKOE KAYeCTBO MPOAYKIIUU H IKO-
JIOTHYECKYI0 0€301aCHOCTh CPEIb
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2. OCHOBHAS YACTbD

2.1. O0beM y4eOHOM TMCHUIINHBI (MOYJIs1) M BUBI Y4eOHOH padoThl

3aounas popma o0OyueHust

Bun pabotsl Bcero yacos Cemectp

6 7
AyauTopHble 3aHATHS (BCero) 22 8 14
B tom uncie:
Jlexruu (JI) 10 4 6
[Ipaktrueckue 3ansatus (113) 6 2 4
JlaGopaTopHbIie pabOThI 6 2 4
CamocrositesbHast padora crygenra (CPC) 181 60 121
(Bcero)
B ToMm unce:
Pedepar, npoekt 6 6 -
CamornoaroroBka (ImpopaboTKa JICKIIMOHHOTO MaTe- 173 52 121
puaia © MaTepuaioB YYeOHUKOB U y4eOHBIX TOCO-
Ouif, MOAroToBKa K J1aOOpPaTOpPHBIM U MpaKTHYe-
CKHM paboTam)
CPC B nepuoa npoMe:KyTOYHOM aTTeCTAlMU 13 4 9
Bun npomexyrounoit 3auer (3) 3
aTTECTaIlUU Dx3ameH (D) C)
UTOro: 4acoB 216 72 144
o01asi TPy10eMKOCTh 3a4. €IUHUIL 6 2 4




2.2. Conep:xanune yueOHOW TMCUMIIMHBI

Ne | HaumenoBanue paszae- Conepskanue pasziena B JUAAKTUYECKUX SIUHUIIAX Konpl nnkaro-
ce- na POB JOCTHUKEHUS
MeC | yueOHOU AUCIHUILTUHBI KOMIIETEHIIUH
Tpa
1 2 3
Mopayas Ne 1 [TumeBast MUKpoOuoI0rust
Paznen Nel. OcHOBEBI 1.1. BBenenue. 3HaueHrE MUKPOOHOIOTHH SISl TEXHOJIOTHH TPUTOTOBJICHHS M XpaHEHUS IIK-1.3; IIK-1.4
MPOMBIIIUICHHOM (T€X- | MPOIYKTOB MUTAHUS U3 PACTUTEIBHOTO CHIPBA.
HUYeCKoi) Mukpoouo- | 1.2. Mopdonorus, cuctemaruka, pu3noaorus ¥ reHeTHKAa MUKPOOPTaHNU3MOB.
Joruu ¥ Mukpobuoio- | 1. 3. IlpencraButenn TEXHUYECKHU MOJIE3HON M TEXHUYECKU BPETHON MUKPOQIIOPHI U UX UC-
TUU  THILEBBIX IPO- M10JIb30BAHUE.
W3BOJICTB 1. 4. IlaToreHHble ¥ YCIOBHO-MIATOT€HHBIE MUKPOOPTAHU3MBI.
Paznen Ne2. Muxkpo- 2.1. [lomyyeHue U UCIIOIB30BaHUE TPOMBIIIICHHBIX BEICOKOAKTUBHBIX IITaMMOB Mukpoop- | [1K-1.3; I1K-1.4
6 | Guonorus MIPUTOTOB- TaHU3MOB B MUIIEBBIX TPOU3BOICTBAX.
JIeHUs MUIIEBBIX po- | 2.2. CaHUTapHO-MUKPOOUOIOTHUECKHE aCTIEKThI TPOU3BOJICTBA MPOAYKTOB MHUTAHUS U3
JTYKTOB U3 PaCTUTENBHOTO ChIPhs. MUKPOOHOIOTHUUECKUE KPUTEPUH O0€30MTaCHOCTH CHIPhS, TTOJIYIIPO-
PaCTUTENBHOTO ChIPhS | JYKTOB M TOTOBBIX U3JIEIUH.
2.3. TpamunMOHHBIE U HOBBIE METO/IbI BBISIBIICHUS U UJICHTU(DUKAIIMYA MUKPOOPTAaHU3MOB.
2.4. CoBpeMeHHbIE METO/IbI Ie3UH(EKITUN TEXHOIOTHIECKOT0 000pyA0BaHUS U
MIPUMEHEHUE HOBBIX JIE3MHPUIIUPYIOIINX BEIIECTB.
2.5. Metoapl peoXpaHeHUs TPOYKTOB OT MUKPOOHOM MOPYH.
7 | Moayab Ne 2 TIumeBasi XuMus
Paznen Ne 3. Brene- 3.1. IlumeBas XuMus Kak OCHOBA HayKH O NTuTaHuu. [IpobieMa moTHOIEHHOTO TUTAHMUS. [1K-1.3; T1IK-1.4

HUE B XUMUIO MUIIE-
BBIX MPOAYKTOB. [Iep-
BUYHbIE METaOOIUTHI.

l'ocynapcTBeHHas MONUTUKA B 00JIACTH 30POBOT0 MUTaHus. Opranu3zaiius 3[0pOBOTO MH-
TaHWs HacelleHUs. PoJb MUIIEBOH XMMHUHU B CO3/IaHUN COBPEMEHHBIX TPOJYKTOB MTUTAHUS.
OcHOBHbIE HAMPaBICHUS MUIEBON XUMUHU.

3.2. ®U3MOIOTrUIEeCKIe OCHOBBI XUMHUH MHUIIEBBIX BEIMIESCTB. TCOPUHM M KOHIICIIIIMA THTAHHUS.
OO0mas xapakKTepUCTHKA MUIIEBBIX MPOAYKTOB. DU3HOIOTHYECKHE OCHOBBI MPOIIECCOB TTH-
TaHWUS W THIICBAPCHHUS. XUMUS IMHIICBApCHUsS. MeTa0ou3M MaKpOHYTpHUEHTOB. Teopus
cbanmancupoBanHOro uTanus. OCHOBHI palMOHANBHOTO MUTaHus. [[oHATHS TUIEBOH, OHO-
JIOTUYECKOW W IHEPTCTHUYCCKOM IIEHHOCTH MPOTyKTOB MMATAHUS.

3.3. BenkoBrele BemectBa. Ponbs OenkoB B mutanuu. [Ipobiema GenkoBoro aeduimTa.




Crpoenue u kiaccudukanus OenkoB. benku numeBoro cwipbs. IIpeBparienue OenkoB B
TEXHOJIOTMYECKOM MOTOKE IMPOU3BOACTBA, B3AUMOAECUCTBHUE C IPYTMMH KOMIIOHEHTAMH Cbl-
prsi. HoBbie hopmbl OGenkoBoit nmummu. MeTobl BbIJEIECHUS, OUUCTKH U OIpeneieHus Oen-
KoB. DepMeHTHI: CBOICTBA, Kiaccudukanus. Poib (epMeHTOB B MpeBpalieHusIX OCHOBHBIX
KOMITOHEHTOB IUIIIEBOTO ChIphs. [IpuMeHeHne pepMeHTOB B MUIEBBIX TEXHOJIOTHSIX.

3.4. YrneBoas! u nunuasl. OyHKIMKM B OpraHU3Me M COCTaBE MUILEBBIX MPOIyKTOB. Kiac-
cudukanusa. YcBosieMble 1 HeycBosieMble yrieBoabl. [lumiessie BonokHa. [IpeBpaienus yr-
JIEBOJIOB IPH XpaHeHuH u nepepadoTke.JIununel. Knaccudukanus mununos. Ctpoenue, co-
cTtaB, pyHkuuu. OCHOBHBIE KUCIOTHI XKUPOB M Macen. buonorudeckas 3¢ HeKTUBHOCTD JIH-
MUI0B. XMMHUYECKHE TIPEBPALICHHUS JTUIHIOB TIPU XPAaHEHUHU U TIepepadOTKe MUIIEBHIX MPO-

JYKTOB.

Paznen Ne 4. Bropuu- | 4.1. IlumieBsie KUCIOTH U BUTaMUHBI. OpraHnuyeckue KUCIOTHI Kak peryasartopsl pH mume- | [TK-1.3; T1K-1.4
HbI€ META0OIMUTHI U BBbIX CUCTEM XHUMMUECKas IPUpoia U GU3NKO-XUMHUECKUE CBOMCTBA BAKHEHIINX MUIIEBBIX
MUHEpaJIbHbIC BeIlle- KHCIOT. PU3HONIOTHYeCcKOe 3HAYCHNE U y9acTHe B OMOXUMHUYECKUX mporeccax. Kimaccudu-
CTBa. Kalusi BUTAaMMHOB. ButamuHOmomoOHble coequHeHus. BuTamMuHU3anus NpoayKTOB IHUTa-
HUSI.
4.2. Bona 1 MUHepallbHbIE BellecTBa. Bojia B MUIIEBBIX MPOJAYKTaX. 3Hau€HHE BJIaru B IH-
IIEBBIX MPOIYKTaX. AKTHBHOCTh BOJBI U CTAOMIIBHOCTH IMHIIEBBIX MPOIYKTOB IPH XpaHe-
Huu. Knaccuukanus MUHEpaIbHBIX BELIECTB. MaKpo- 1 MUKPOIJIEMEHTHI.
Paznen Ne 5. Dxono- 5.1. IlumeBoe ceippe Kak Ouosornyeckuit 00bekT. [IumeBbie u 6uonorndecku aktuBHble | [1K-1.3; TTK-1.4

THs MUIICBBIX ITPOAYK-
TOB

no6asku. [Iporecchbl, mpoucxosiue MpU XpaHEHUH U IepepaboTKe MHUILEBOrO ChIPbS.
O6mume cBeneHus o numieBbix no6aBkax u bAJl. Knaccudukamus. [lenn BBeneHus B mutiie-
Bble IPOAYKTHI. OCHOBHBIE TPYMIIBI MUIIEBBIX JOOABOK

5.2. Dxosorus MAMIEBBIX MPOAYKTOB. Kitaccudukanus BpeHbIX U 4yKEPOIHBIX BEIIECTB U
OCHOBHBIE IIyTH UX NOCTYIUIEHHsI B NUILIEBbIE NPOAYKTHI. 1IpUpoIHbIE TOKCUKAHTBI, aHTHA-
auMeHTapHble (akTopsl nmuTaHus. TokcuuHble BemecTBa. PeHoMbHBIE BelecTBa. Kiaccu-
¢dukamus GeHonpHBIX BeecTB. JlyOunbHbIe BElIecTBa.

5.3. Be3omacHOCTh MUMIEBBIX MPOAYKTOB. MeTab0IHM3M IyKEepPOAHBIX coennHeHmnid. DakTo-
pBl, BIUSIONIME Ha META0OJM3M UYKEPOIHBIX coelnHeHHH. DambcuduKanus MHUIIEBBIX
IpoAYKTOB. I 'eHeTHyeckr MOAn(UIIMPOBaHHbIE TPOAYKTHI TUTAHUSI.
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2.2.1. Pa3jesibl y4eOHOM QMCHUILIMHBI (MOYJIf1), BUAbI YUeOHOI JeSITeJJbHOCTH U (OPMBI KOHTPOJISA

3aounas popma oOyueHust

Buapl yueOHOI 1eaTebHOCTH,

@DOpMBbI TEKYILIETO KOHTPOJIS

No HaumenoBanue paszzaena BKJIKO4asi CaMOCTOSTCIbHYIO pa60Ty
ceMecTpa yueOHOM TUCIUILINHBI CTy/ICHTOB (B 4acax) yeneBaemMoCTH (o nederim
J | JP | 1I3 CPC | Bcero cenecmpa)
Monyinb Ne 1
Paznen 1. OcHOBBI TPOMBIIUIEHHOU 2 2 2 27 33 | YcTHBIH onpoc, OTYETHI O MPAKTHYECKUM 3a-
(TeXHUYECKOW) MUKPOOHOJIOTUH U HATUSAM. 3anuTa 1a00paTopHBIX paboT
MUKpPOOUOJIOTUN THIIEBBIX TIPOU3-
BOJICTB.

6 Paznen 2. MukpoOHoI0THs mpUro- 2 - - 27 29 | YcTHBIH OIpoc, OTYETHI 0 TPAKTHYECKUM 3a-
TOBJICHUS MTUIICBBIX MPOJTYKTOB 3 HATUSAM. 3anuTa 1a00paTopHBIX paboT
pPaCTUTEIHLHOTO CHIPHSL.

[ToaroroBka pedepara - - - 6 6 [TpoBepka mpemnomaBaTeneM, codeceJo0BaHne
CPC B nepuoa mpoMexyTO4HOH at- - - - - 4 3auer

TECTAINH

HTroro B cemecTpe 4 2 2 60 72

Monynb Ne 2

Pasnen Ne 3. BBenenue B XuMuro 2 2 2 41 47 Y CTHBIN OMPOC, OTYETHI TTO MPAKTHIECKUM 3a-
MUIIEBBIX MPOAYKTOB. [lepBuuHbIE HATUSAM. 3auTa 1a60paTopHBIX paboT

7 MeTabOoIHUThI
Paznen Ne 4. Bropuunbie MeTabo11- 2 2 - 40 44 | YcTHBIN OMPOC, OTYETHI IO MPAKTUIECKUM 3a-
Thl 1 MUHEPAJIbHBIC BEIECTBA HATHUSIM. 3anuTa JJabopaTopHBIX padboT
Paznen Ne 5. Dkonorust nuieBbIx 2 - 2 40 44 | YcTHBIN OMPOC, OTYETHI IO MPAKTUIECKUM 3a-
IPOTYKTOB HATHAM. 3anuTa 1a00paTopHBIX padboT
[TpomMexxyTouHast aTTeCTaINs: - - - - 9 DK3aMeH
HToro B cemectpe 6 4 121 144

UTOroO 10 16 181 216

[Tpumeuanue: * - B 3aBUCUMOCTH OT paclucaHusl (Y€THbIC UM HEYETHBIC HENIEIIN)
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2.2.2. JIabopaTopHbBIil MPAKTHKYM

3aounas popma oOyueHust

No
cemecTpa

HaumenoBanue pazzaena yueOHoOI
IUCIHAILINHEBI

HaumenoBanwue 1a00paTopHBIX paboT

Bcero
qacoB

Mopaynb Ne 1

Paznen 1. OcHOBBI NPOMBIILIICHHOM
(TeXHUYECKOW) MUKPOOHOJIOTUH U
MHUKPOOHOJIOTHH TTHIIEBBIX IMPOM3-
BOJICTB.

Paznen 2. MukpoOuoI0rus mpuro-
TOBJICHUS MTUIIEBBIX MPOAYKTOB U3
PACTUTENBHOIO ChIPBSI.

JIP Ne 1. KoHTpoJib pocTa M pa3BUTUSI MUKPOOPTaHW3MOB MPU UX BBIPAIIMBAHUU HA
MUATATEIbHBIX CPEaX.

Monynb Ne 2

Pazngen Ne 3. BBeneHnue B XUMHIO
MUIIEBBIX NMPOAYKTOB. [lepBudHbBIE
MeTaOOIUTEL.

JIP Ne 2. Omnpenienenue conepkaHust Oejika B 3epHE U 3epHONPOIYKTaX

Paznen Ne 4. Bropuunsie meTabo-
JIUTHI 1 MHHEPAJbHBIE BEIIECTBA

JIP Ne 3. Onpenenenuie conep:kaHnus MUHEPAJIBHBIX BEIIECTB

Paszgen Ne 5. Dkosmorust nUIEBBIX
MIPOJTYKTOB

HUTOIO:
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2.2.3. IlpakTnyeckue 3aHATUSA

3aounas popma o0OyueHust

No
cemecTpa

HaumenoBanue paszena
Y9eOHOM TUCITUTUTHEI

HaumenoBanue MMPAKTUYCCKUX 3aHATHH

Bcero
qaCcOoB

6

Monyinb Ne 1

Paznen 1. OcHOBBI IPOMBIIIIIEHHON (TEXHU-
YECKOMH ) MUKPOOHOJIOTUN U MUKPOOHOJIOTHH
NUIIEBBIX MPOU3BOJICTB.

[13 Ne 1. OcHOBHBIE TPYIIIBI MUKPOOUOJIOTHYECKUX ITPOLECCOB, KOTO-
pbl€ HCIIOJIb3YIOT IIPH IPUTOTOBJIEHUH MUIIEBBIX IPOAYKTOB U3 3€pHA.

Paznen 2. MukpoOMOIOTHs TPUTOTOBIICHUS
MUIIEBBIX MPOYKTOB U3 PACTUTEIBHOTO Chl-
pbsl.

Monynb Ne 2

Pasnen Ne 3. BBeneHune B XUMHIO ITHIIEBBIX
npoayKToB. [lepBruHbIe METAOOIUTHI

I13 Ne 2. Knaccudukanust 6e1KoB. benku pacTUTENTEHOTO CHIPhS

Paznen Ne 4. Bropuunbie MeTaOOIUTHI U MU-
HEpaJIbHbIE BEILIECTBA

Paznen Ne 5. Dkostorus numeBsIx TpoIyK-
TOB

I13 Ne 3. IlumieBble 1 TEXHOJIOTHYECKUE TOOABKH, UX POJIb U MPHUMEHE-
HHUE

HUTOIO:
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2.3. CamocTosiTeqibHAsA padoTa CTyJAeHTa
3aounas popma oOyueHust

Ne HanmMenoBanwue pasziena yueOHON AUCIUIUIMHBI (MO- By CPC Bcero
cemecTpa JUYJIsT) 4acoB
Mopyns Nel
Paznen Ne 1. OcHOBBI IPOMBIIIIEHHOH (TEXHHYE- CamonoaroroBka (mpopaboTka KOHCIIEKTa JSKIIH) 10
CKO#) MUKPOOMOJIOTHH M MUKPOOHOJIOTHH  ITHII[e- OdopmiieHne otdeTa 1o JabopaTopHoit padore NeNel,2 5
BbIX TIPOM3BOACTB. [ToaroroBka k npaktuiyeckomy 3aHsaTuro NeNel, 2 5
Pabota ¢ yaeOHUKOM U y4eOHOU JTUTEPATypOi 7
6 Paznmen Ne 2. MukpoOHOIIOTHS TPUTOTOBIICHUS TTH- CamomnoaroroBka (mpopadoTKka KOHCIIEKTA JICKITUN) 10
HICBBIX MPOAYKTOB 13 PACTUTCIBHOTO ChIPHAL. Odopmienue oryeTa 110 JabopaTopHoii padore Ne3 5
[ToaroroBka K npakTudeckomy 3aHsATUIO Ne3 )
Pabora ¢ yueOHUKOM U y4eOHOIl TuTepaTypoit 7
[TonroroBka pedepara 6
IoaroroBka Kk 3a4yery 4
HUTOI'O uacos B cemecTpe: 64
Mopyns Ne2
Pazgen Ne 3. BBenenue B XUMUIO MUIIEBBIX MPoayK- | CamonoaroToBka (mpopaboTka JIEKIIMOHHOTO MaTepraia U MarTe- 35
ToB. [lepBuuHBIE METAOOIUTHI pHaJIoB yUeOHHUKOB M YueOHbIX mocoOuit, moaroroska K JIP u I13)
PedeparuBnas pabora, pabota HajJ MPOEKTOM 6
/ Paznen Ne 4. Bropuunbsie meTabonmuTsl U1 MuHEpaiib- | CaMonoAroToBka (mpopadboTka JEKIIMOHHOTO MaTeprasa U MaTe- 40
HBIE BEILIECTBA pHaoB yueOHHUKOB M y4eOHbIX ocoOuit, moaroroska k JIP u I13)
Pa3znen Ne 5. Dxosnorust nuIeBbIX NPOIYKTOB CamononroroBka (mpopaboTka JTEKIIMOHHOTO MaTepuaia U MaTe- 40
pHaIoB Y4eOHMKOB 1 yueOHBIX mocobuii, moaroroka K JIP u I13)
B nepuoa npomMe:KyToO4HOM aTTeCTAllUM: IHoaroroBka K 3K3amMeHy 9
UTOI'O uacoB B cemecTpe 130

HUTOI'O:

194
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3. OBPA3OBATEJIBHBIE TEXHOJIOT' N

3aounas popma oOyuenust

No Bunbt OO0pazoBaTenbHbBIE OcobenHoctu
cemecTpa yueOHOU TEXHOJIOTHH MIPOBEICHUS 3aHATUI
paboThI (MHIUBUIYyaTbHBIC/
IPYIIIOBBIC)
6 Jlexuus Ne 1 JEeKIM-BU3YyaIU3aLHus, IPYIIIOBBIE
MYJIbTUMEANMHAS

[TpakTHyeckue 3aHIATUS | METOJ] IIPOEKTOB UHAUBUYaJIbHbIE U
Nel IPYIIIOBBIE
JlaboparopHble pabOThl | SKCIIEPUMEHT IpyNIOBbIE
No'1l

7 [TpakTHyeckoe 3aHATHE | METOJ] POEKTOB UHAUBUAYaJIbHbIE U
Ne 2,3 IpyNIOBbIE
JlaboparopHas paboTa UMUTAIHS TPOodeccro- TPYNIOBbBIE WU
Ne 2,3 HAJIBHOH JIETEIILHOCTH I10 3BEHBIM

3aHsATHS B UHTEPAKTUBHOM (hopme B 0ObeMe 6 yacos:
e JIEKIIMHU — 2 4Jaca,
® TIPaKTUYECKHE 3aHATHSA — 6 4acos,
e j1abopaTopHbie paboOThI — 6 YacoB.

B MCKIIOUMTENBHBIX Cydasx MPUMEHSeTCs 3JEKTPOHHOE OO0y4YeHHEe U JUCTaHIMOHHBIE
oOpa3zoBarenbHble TexHoaoruu (30 u JJOT), Bkitoyas npoBeieHne TEKYIIEro KOHTPOJIs ycleBa-
€MOCTH M IPOMEKYTOYHOW arTecTanuu. Peamuzaius nporpaMMbl JUCLUILIMHBI C MCIIOJIb30Ba-
HueM D0 u J1OT ocyiecTBisieTcs: 10 yCMOTPEHUIO BEAYIIETO MPENOJaBaTelisd C yUeTOM TEXHHU-
YEeCKUX BO3MOXKHOCTEH 00YyJaroluxcs ¢ MCIOJIb30BaHHEM 00ECHeUnBAIONIMX PUMEHEHHUE dJie-
meHToB D0 u JIOT B MHcTUTYTE, TyTEM CUHXPOHHOTO U ACHHXPOHHOI'O B3aUMOJIEHCTBUS, K KO-
TOPBIM MOT'YT OTHOCHUTBCS:

- OJIEKTpOHHAs HH(OPMAIMOHHO-00pa3oBaTenbHas cpena Mucruryra;

- TpyIIIOBast rojocoBas KoHpepeHIHs B MecceHpkepax (Annexc.Meccenxep, VK Teams);

- TPYIIIOBOM 4aT B MecceHpkepax Annekc.Meccenmxkep, connanbsHon cetn BKonTakre;

- OHJIalH BuaeokoH(pepeHuus B Snaexc. Tenemocrt;

- BUJICO3AIUCH JIEKLIUN Ne1arornyeckux paboTHUKOB MHCTUTYTA, pa3MelIEHHbIE HA pa3liny-
HBIX BUJICOXOCTHHIaxX (HalpuMep, Ha KaHajax MpernojaBaresiell) u/win 00JIauHbIX XpaHWIHIIAX
(manpumep, Annexc.Juck).
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4. OOEHOYHBIE CPEACTBA JIsA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH

U PE3YJIbTATOB OCBOEHMS YUYEBHOM JUCLHUATUIMHBI (MOAY.JIS)

41, Buabi KOHTPOJISI ! aTTeCTaluu, (l)OpMBI OLCHOYHBIX CPEACTB

Ne Bunn koH- Haumenosanue Ol1ieHOUHbIE CPEACTBA
ceMecTpa | TpoJIs U aT- paznena yueOHOU KonnuectBo KonunuectBo
TecTanuu* JCIUTLTHHEI dopma BOIPOCOB HE3aBHCHUMBIX
U 3aJJaHUi BapHaHTOB
1 2 3 4 S) 6
Monynp Ne 1. TlumeBas MUKpoOUOIOTHS
T ar Paznen 1.0OcHOBBI IPOMBIIUICHHOH | 3aniuTa 1a00paToOpHBIX paboT 10 20
(TEXHUYECKOM ) MUKPOOHOJIOTHH U
MHUKPOOHOJIOTHH TTHIIEBBIX MTPO-
3] H3BOJICTB
T ar Paznen 2.MukpoOuosorust mpuro- | 3anuTa 1a00paTopHBIX paboT 10 20
TOBJICHUS MTUIIEBBIX MPOAYKTOB U3
PaCTUTEIILHOTO CBHIPHSL.
IIp at 3auer CobecenoBanne 2 40
Mopynb Ne2. ITumeBas xumus
T ar Paznen Nel. BBenenne B Xumuio VCTHBIN 0Mpoc Mo MaTepuaity J1abopaTopHbIX 8 8
MUILEBBIX MPOAYKTOB. [IepBUUHBIE | paOOT M MPAKTUYECKUX 3AHATHIN
METa0O0IUTEI 3almuTa NpoeKTa - IO KOJIMYCCTBY
CTY/ICHTOB
7 Paznen Ne 2. Bropuunslie Mmetabo- | YCTHBIHM onpoc o MaTepraiy J1abopaTOpHBIX 6-8 8
JUTHl 1 MUHEPAIbHBIC BEIIECTBA paboT M MPAaKTUICCKUX 3aHIATHN
T ar Paznen Ne 3. DKoorust MUIIEBBIX VCTHBII OMPOC 10 Marepuaity J1abopaTopHbIX 6 6
OpOAYKTOB paloT M MPaKTUYECKUX 3aHATHIH
3aluTa pe(bepaTa - I10 KOJIMYECTBY
3alIMTa IPOEKTA - CTYZICHTOB
[Ipar DK3aMeH OTBET 1O OujIeTy, cobeceJoBaHNE 3 20
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4.2. IlpumepHbIe TeMbl KyPCOBBIX POEKTOB (padoT)
He npenycMoTpeHsl.

4.3. [IpumepHbie TeMbl pe)epaToB M MPOEKTOB

4.3.1. IlpumepHbie TeMbl pedepatoB Mmoayas Nel «IIumeBass MUKPOOHOJIOTHS»
1. Mup MUKPOOPraHU3MOB B IIPUPOJE.
2. OCHOBHBIE TPYMITBI MUKPOOPTaHU3MOB, BCTPEUAIOIINXCS B MUILEBBIX MPOIYKTaX, M MPOLEC-
Cbl, UIMU BBI3bIBAa€MBbIE.
3HayeHrne MUKPOOUOIOTHH [ TPAKTUKU MHUILEBBIX TEXHOJIOTUH.
Mopdonoruueckue Tumbsl OakTepuid. YabTpacTpykTypa OakTepHaabHON KIETKH.
[TpencraBuTeny TEXHUUYECKH MOJIE3HON MUKPO(DIIOPHI M UX UCIOIB30BAHHUE.
[IpencraBuTenu TEXHUUECKU BpPEAHON MUKPODIOPHI.
[TaToreHHbI€ ¥ YCIOBHO-TIATOI€HHBIE MUKPOOPTaHU3MBI.
[Tony4yeHue 1 UCIIOIB30BAHNE POMBIIIICHHBIX BBICOKOAKTUBHBIX IITAMMOB MUKpPOOpra-
HU3MOB B IIUIIIEBBIX IPOU3BO/ICTBAX.
9. CaHuTapHO-MUKPOOHMOIOTHYECKHUE aCIIEKThI IPOU3BOACTBA MPOYKTOB IUTAHUS U3 PAaCTH-
TEJIBHOIO CBHIPBS.
10. MuxkpoOuonoruueckrue Kpurepru 0€300acHOCTH ChIPbs, MOIYIPOAYKTOB U FOTOBBIX M3EIHH.
11. TpaauuIMOHHBIE U HOBBIE METO/bI BBISBICHUS M UACHTU(DUKAIITH MUKPOOPTaHU3MOB.
12. Mukpobuonorus 3epHa, KPYIbl U MYKH.
13. Mukpobuosorus Xie00meKapHbIX TPOU3BOJICTB.
14. MuxkpoOuoaorus OpoIUIbLHBIX TPOU3BOICTB.
15. CoBpemeHHBIE METO/IbI JE€3UH(EKIINHN TEXHOIOTHYECKOr0 000pyA0BaHNS U IPUMEHEHUE HO-
BBIX J1€3MH(UIMPYIOIIUX BEIIECTB.
16. Meroapl npeoxpaneHus MPOAYKTOB OT MUKPOOHOH TOPYH.
17. OcHoBBI 001IEH U MPOMBILIUIEHHON (TEXHUYECKOM) MUKPOOHUOIOTUH U MUKPOOUOJIOTUU TTH-
IIEBBIX MPOU3BOJCTB.
18. CanuTapHO-MHKPOOHOJIOTHYECKUE ACTIEKThI IPOU3BOJICTBA TPOAYKTOB MUTAHMUS;
19. MukpoOHOIOTHYECKIE KPUTEPUH OE30IIACHOCTH CHIPbS, TOYITPOAYKTOB M TOTOBBIX M3/ICIIHIA;
20. TpaguLIMOHHbIE W HOBBIE METOBl BBIABICHUS M HJIEHTH(PUKALUU MUKPOOPTaHU3MOB-
BpEIIUTEIIEH;
21. HoBble METOJIbI M CXEMBI M METO/Ibl UAECHTU(PHUKAIIMA MUKPOOPTaHU3MOB;
22. Metoapl MUKpOOHOJIOTHYECKOTO UCCIIETOBAHMS ITUIIEBBIX POITYKTOB;
23. CoBpeMeHHbIE METO/IbI MTOTYYEHHSI U UACHTH(PHUKAIIMY YUCTHIX KYJIbTYP MUKPOOPTaHU3MOB;
24. Crioco0bl ompeneneHusi CPOKOB TOJHOCTH MHUIIEBBIX MPOAYKTOB MO MHKPOOHMOIOTHYECKUM
noKasaressim;
25. OreHka KauecTBa MPOAYKTOB IO MUKPOOMOIOTMYECKIM MTOKA3aTEIISIM.

N kW

4.3.2. IlpumepHbie TeMbl pedepaToB MmoayJist Ne2 «IIumeBass xumus»
1. Mcropus pa3sBUTHs MUIEBON XUMUMU.
2. IlepcrieKTUBBI pa3BUTHUS MUILIEBON XUMHUU.
3.MeTo1pl GMOXMMUYECKUX UCCIIETOBAHUM PACTUTEIBLHOTO ChIPbS.
4. OmnpeneneHre akTUBHOCTH (DEPMEHTOB.
5. Tokcrnueckne BelecTBa MUIIEBBIX TPOTYKTOB.
6. ITumeBast 1 sHEpreTUYECcKas HEHHOCTD MUIIH.
7. Omnpenenenne n30PpepPMEHTHOTO COCTaBa (PEPMEHTOB.
8. Hcnonp3oBaHue GepMEHTOB B IPOMBIIUIEHHOCTH.
9. 3amacHble OeNIKH 3€pHA 3€PHOBBIX KYJIBTYP.
10. 3mMeHeHHe 6eTKOBOrO COCTaBa 3epHa IPH Pa3IMYHbIX YCIOBUSAX BBIPAIIMBAHUS.
11. SImoBUTHIE M TOKCHYHBIE BEIIECTBA OCIIKOBOTO MTPOUCXOXKICHHUSI.
12. 3epH0060OOBbIE pacTeHUs] — BaXKHBI UCTOUHUK PACTUTEIBHBIX OCITKOB.
13. 3anacHble noaucaxapuabl pacteHuil. OCOOEHHOCTH CTPOEHUS U OMOCUHTE3a.
14. Meroap! onpeieIeHsl MOHO -, OJIUTO- U ITOJINCAaXapUA0B B PACTUTEIBHOM MaTepUale.
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15. MoHocaxuabl U UX MPOU3BOJIHBIE B )KMU3HU PACTCHUH.

16. OcoOeHHOCTH JIUMHUIHOTO COCTaB PACTUTEIILHBIX OPTraHU3MOB.

17. Ucnionb30BaHKUE PACTUTEIHHBIX MACE B IPOMBIIINICHHOCTH.

18. N3meHeHus coniepikaHusi OpraHMYEeCKUX KHUCIIOT MPU CO3PEBAHUU M XPAHEHUH TUIOZI0B U OBOILICH.
19. XuMuyeckue BEIecTBa, ONpeAesIoNIe BKYC U 3aax IUI00B U OBOIICH.

20. ITumesbie qoOaBku. VX BiMsiHUE HA KaYECTBO MUIIEBBIX TPOTYKTOB.

4.3.3. [IpumepHasi TeMa npoeKkToB (Moayab Ne2 «IIumeBasi XuMus»)
1. Teopuu 1 KOHIEIIIIUY MUTAHUS (IEKBATHOTO, pa3IeIbHOT0, COATAHCUPOBAHHOTO H T.J.).

2. [IpumeHeHre NHILEBbIX (MM TEXHOJIOTMYECKUX) 100aBOK JJIsl yIydlIEHUs] BKyca/3amnaxa mpo-
IYKTOB, Tefie00pa3oBaHusl, KOHCEPBAIMH U T.].

4.4 TecTbl VISl TEKYIIET0 KOHTPOJISI He npedyCMOmpeHsl
4.5 TecThbl IPOMEKYTOUYHOT0 KOHTPOJISI He NpedycmMompeHvl

4.6. Bopochl k 3auety

Konap! nu-
No JUKATOPOB
BO- Borpoch JIOCTHKE-
npo- HUS
ca KOMIIETEH-
Ui
1 Crpoenue u KnaccupuKamys MEKPOCKOITMYECKHUX KUBBIX CYIIECTB. I1K-1.3
' [1K-1.4
5 OCHOBHBIE IPYNIIBI MUKPOOPTaHU3MOB, BCTPEUYAIOLINXCS B MUILEBBIX IPOAYKTaX, U [IK-1.3
) MIPOIIECCH], MU BbI3bIBAEMBIE. I1K-1.4
3 VYyacTie MUKPOCKOIMMYECKHX JKMBBIX CYILECTB B Ipolieccax MPOU3BOICTBA MPOAYK- I1K-1.3
' TOB IIUTAHUSI U B IPUPOJIC B KPYTOBOPOTE OCHOBHBIX MUHEPAIbHBIX HJIEMEHTOB. [1K-1.4
4 3HaueHNe MUKPOOUOIIOTHH [Tl IPAKTUKHU MHIIEBBIX TEXHOIOTHIA. T1K-1.3
' [1K-1.4
5 Mopddomorndeckue TUIBI OaKTepUi. IK-1.3
' [1K-1.4
6 YpTpacTpyKTypa OaKTepuaibHON KIETKH. IK-1.3
' [1K-1.4
7 PocTt Mukpoopranusmos. IK-1.3
' [1K-1.4
8 CriocoObl pa3MHOKEHHS OaKTepUi. IK-1.3
' [1K-1.4
9 KynbTuBrpoBaHue u pocT MUKPOOPTaHU3MOB. [K-1.3
' [1K-1.4
[TuraTtenpHbIE CpeIbl A1l POCTAa MUKPOOPTaHU3MOB. [IK-1.3
10.
[1K-1.4
11 Mertonp! yueTa KOJIMUECTBA APOAIKEN. [K-1.3
' [1K-1.4
[IpeBpamienrie MUKpoOOpraHu3MaMy COEIMHEHUH yTaepoa. [IK-1.3
12.
IK-1.4
13 Paznuunbie BUABI OpOKESHHUS. IK-1.3
' [1K-1.4
CriocoObl MUTaHUSI MUKPOCKOTIMYECKUX KHUBBIX CYILECTB. [IK-1.3
14.
IK-1.4
[MumeBbie NTOTPEOHOCTH MUKPOOPTaHU3MOB U THUTIBHI TTHTAHHS. IK-1.3
15.
[1K-1.4
[IpeBpamienre MUKpOOpraHu3MaMH COETMHEHHH a30Ta. [IK-1.3
16.
K-1.4
17 [MpeacraBuTeny TEXHUYECKH MOJIE3HON MUKPOQIIOPHI U HX UCTIONIB30BaHME. IK-1.3
' [1K-1.4




18

18 [IpencraBuTenu TEXHUUECKH BpeIHOH MUKPODIOPEI. [K-1.3
) 11K-1.4
19 ITatoreHHsle U yCIOBHO-NIATOT€HHBIE MUKPOOPTAHU3MBIL. IK-1.3
' IK-1.4
20 [Tony4eHue 1 UCIIONB30BAHUE MTPOMBIIIJICHHBIX BHICOKOAKTUBHBIX ITAMMOB MHK- [K-1.3
' POOPTAHW3MOB B ITUIIIEBBIX TIPON3BOICTBAX. I1K-1.4
21 Pons MUKpOOHOIOTHYIECKUX TTPOIIECCOB B (DOPMHUPOBAHUN CBOHCTB CTAOMIILHBIX IK-1.3
' IMUIIEBBIX CHCTEM. TIK-1.4
29 CaHUTapHO-MUKPOOHOIOTHYECKIE aCTIEKThI TPOM3BOACTBA MPOJYKTOB MUTAHUS U3 [K-1.3
' PACTHUTEIBHOTO CHIPHS. I1K-1.4
23 MukpoOuonorunieckne KpUTepun 0€30IaCHOCTH CBHIPHSI, TOTYIIPOIYKTOB U TOTO- IK-1.3
’ BBIX U3OEIIHH. TIK-1.4
24 TpaauMOHHBIE H HOBBIE METO/IBI BBISBJICHUS M WACHTH()HUKAUN MUKPOOPTaHH3- [K-1.3
) MOB. 11K-1.4
o5 CoBpeMeHHbIE METOTBI Je3NH(PEKITNN TEXHOIOTHUECKOTO 000PYA0BaHNSI. IK-1.3
' IK-1.4
2% [TpumeHeHne HOBBIX A€3MH(MHUIMPYIOMINX BEIIECTB. I1K-1.3
) 11K-1.4
27 MeTto1p1 TIpeIoXpaHeHUs IPOAYKTOB OT MUKPOOHO ITOPYH. IK-1.3
' IK-1.4
28 OcHOBBI 001IeH ¥ TTPOMBIIUICHHON (TEXHUYECKO) MUKPOOHOIOTHH U MHKPOOHO- IK-1.3
) JIOTUY THIIEBBIX POU3BOJICTB. 11K-1.4
29 Pa3paboTka TEXHOIOTHYECKOW CXEMBI MPOU3BOJICTBA MPOTYKTOB U3 PACTUTEIBHO- I1K-1.3
) T'O CHIPBS C HCIIOJIb30BAHUEM MUKPOOPTraHU3MOB. I1K-1.4
OCHOBHBIE METOJIUKH Pa3pabOTKH TEXHOJOTHIECKHUX MPOIECCOB C MCIOIB30BaAHU- MK-1.3
30. €M MHUKPOOPTaHH3MOB, 00€CTIEUNBAIONINX BRICOKOE Ka4eCTBO MPOAYKIIUU U IKOJIO- HK-ll 4
THUYECKYI0 0€30MaCHOCTh CPEJIbI '
HoBble cxeMbl 1 METOABI HACHTU(DHUKAIINA MHKPOOPTaHU3MOB. I1K-1.3
31
11K-1.4
30 MeTo151 MUKPOOHOTIOTHYECKOTO HCCIIEIOBAHMS ITUIIIEBBIX MTPOIYKTOB. IK-1.3
' IK-1.4
33 CoBpeMeHHbIE METO/Ibl MTOTYYCHUS U WACHTH(PHUKALNN YUCTBIX KYJIBTYp MUKPOOP- IK-1.3
' TaHU3MOB. 11K-1.4
34 Crioco0bI onpefeneHusi CPOKOB TOJHOCTH IMHIIEBBIX MPOIYKTOB IO MHKPOOUOIIO- IK-1.3
' TUYECKUM TOKA3aTeIIsIM. TIK-1.4
35 OreHKa Ka4ecTBa MPOAYKTOB 110 MUKPOOHOJIOIMYECKUM ITOKA3aTEIIsIM. IK-1.3
' 11K-1.4
36. XapakTepucThKa IHIIEBBIX 3a00leBaHUi, TMOHATHE 00 WH(MEKIHUU, TMHIIEBBIX T1K-1.3
OTpaBJIEHUSX. TIK-1.4
4.7. Bonnpocsbl K 3K3aMeHY
No Kozt nuanu-
BO- Bonpocst KS;;E;?{E;)_
fipoca KOMIIETEHIIU I
1 [TpobGnema mosmHOIIEHHOTO TTUTaHus. ['ocyaapcTBeHHAs TOJIUTUKA B 00JIACTH IK-1.3
' 3JI0POBOTO MTUTAHMSI. IK-1.4
5 Opranu3zanuys 310pOBOT0 MUTAHUS HACEJICHUS. IK-1.3
' 11K-1.4
3 Posib numieBoi XuMuK B CO3JaHUH COBPEMEHHBIX ITPOJLYKTOB ITUTAHUS. IK-1.3
' IK-1.4
4 OCHOBHBIE HAIIPABJICHUS TUIIEBON XUMHH. IK-1.3
' I1K-1.4
5 OO0mmas xapakTepuCcTUKa COCTaBa MUIIEBBIX MPOAYKTOB: MAaKpO- U MHKPO- IK-1.3
' HYTPHUEHTHI, OaJIJIaCTHBIEC BENIECTRA. IIK-1.4
6. DU3MOIOTNYECKUE OCHOBBI ITPOLIECCOB MUTAHUS U MMUILIEBAPEHUS. IK-1.3

11K-1.4
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7 OCHOBBI OMOXUMUU TTUIIEBAPEHUSI. TIK-1.3
' IK-1.4
8 OcCHOBHBIE IPUHLIUIIBI ¥ TEOPUU UTAHUS. IK-1.3
' I1K-1.4
9 OOmas xapaktepucTuka OenKoB. 3aKOHOMEPHOCTH CTPOCHHS OEIKOB. IK-1.3
' Knaccudukanus 6enkoB. IK-1.4
10. Ponp 6enkoB B mUTaHUM. IK-1.3
IK-1.4
1 [IpoGnema GenkoBoro aeduimuTa. benkoBo-kamopuitHas HeIOCTaTOYHOCTh | I1K-1.3
' U €€ MOCJIEICTBUA. IK-1.4
3aKOHOMEPHOCTH CTPOCHHUS U CBOMCTBA OCIKOB, BXOJISIINX B COCTaB PACTHU- [K-1.3
12. | TEJBHOTO MHUIIEBOTO CHIPhS U TOTOBBIX MPOAYKTOB: OCJIKHU 371aKOB, MaCJIH4- HK—l: 4
HBIX ¥ O0OOBBIX KYJIBTYP, KapTO]Esi, MOJIOKA.
13 3aKOHOMEPHOCTH MIPEBPAIICHHS OCJIKOB B TEXHOJIOTHYECKOM ITOTOKE IIPO- IK-1.3
" | U3BOJICTBA, B3aUMOJICHCTBHE UX C IPYTMMHU KOMIIOHEHTAMH CHIPBSI. IK-1.4
14 | Hoseie (hopMBbI OEITKOBOM TTHUIITH. IK-1.3
I1K-1.4
15, MeToanl BeIIEIECHUS, OYUCTKU U KOJIUYECTBEHHOr0 aHajn3a OEJIKOB. TIK-1.3
I1K-1.4
16 KavecTBeHHBIN aHann3 KOMIIOHCHTOB PACTUTEIBHOIO CHIPhS M MHIIEBBIX IMPO- I1K-1.3
' JIYKTOB: aHAJIN3 HA aMUHOKHCIIOTHI M OCJIKH. IIK-1.4
17 XuMHUYecKasi IpUpoJia U CBOMCTBA (PEPMEHTOB IK-1.3
' I1K-1.4
18. Homenknarypa u knaccudukanus (pepMeHTOB. IK-1.3
I1K-1.4
19 OcHoBHbIE 3Tarbl ePMEHTATUBHOTO KaTanu3a. Perymsius akTHBHOCTH IK-1.3
" | ¢pepmeHTOB. IK-1.4
20 Ponb pepMeHTOB B NpeBpalieHUsIX OCHOBHBIX KOMIIOHEHTOB THIIIEBOTO ChI- ITK-1.3
" | pbsl IpU €0 XpaHEHUHU U nepepaboTKe. IK-1.4
21 Knaccudukanms, 3aKkOHOMEPHOCTH CTPOCHHUSI U CBOWMCTBA yriaeBOAOB, BXO- | IIK-1.3
| AKX B COCTaB PaCTUTENHHOTO MUIIEBOTO CHIPhSl U TOTOBBIX MPOJIYKTOB. I1K-1.4
22 [IpeBpaiieHuss MOHO U TUCAXAPUJIOB. [IK-1.3
I1K-1.4
23 DepMEeHTaTUBHBIN T'UIPOJIN3 ITOTUCAXAPUIOB. TIK-1.3
I1K-1.4
24 [InieBast HIEHHOCTH YII€BOJIOB. BiIusgHUE CTPYKTYpBI U CBOMCTB YIJIEBOJIOB [K-1.3
" | Ha CBOIiCTBA M MUIIEBYIO [IEHHOCTh MPOJIYKTOB MUTAHUSI. IK-1.4
MeTobl OLEHKM Ka4eCTBA M TEXHOJIOTMYECKOW MPUTOJHOCTH CEIbCKOXO- IK-1.3
25. | 3sgiicTBEHHOM mponaykuuu. OmnpeneneHne CoAep KaHus Kpaxmaia B KapTo- HK—l: 4
derne.
26 B3anmocBs3p cocTaBa, CTPYKTypbl W CBOMCTB numuaoB. Kiaccuduxarms IK-1.3
" | IUIHUIOB. IK-1.4
3aKOHOMEPHOCTH XMMUYECKUX MPEBPAILICHUS JIUIIUIOB TPU XPAHEHUHU U K-1.3
27. | mepepabOTKe ChIPhsI, B3aUMOJICHCTBHE UX C IPYTUMH KOMIIOHEHTAMH ChI- HK-l: 4
juse
8 DYHKIMY Y NHIIEBask HEHHOCTh JIUIUIOB. TIK-1.3
' I1K-1.4
29, KonuyecTBeHHBIN 1 KaUeCTBEHHBIN aHAJIU3 KHUPA. IK-1.3
I1K-1.4
30 KonnuecTBeHHBIN aHAIN3 KOMIIOHEHTOB PACTUTEIIBHOTO ChIPhSI U MUILEBBIX IK-1.3
' poiyKToB OnpesiesieHne 30JbHOCTH 3€pHA U MUIIEBBIX MPOTYKTOB. IIK-1.4
31 OO61mas xapakTepUCTHKa KUCIIOT, BXOAIIUX B COCTaB PACTUTEILHOTO MH- gi—ii

IICBOT'O ChIPbA U I'OTOBLIX IPOAYKTOB.
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32 [InmeBble KUCTOTHI B MUTAHUM Y€I0BEKa. BiusHNE CTPYKTYphI M CBOMCTB IK-1.3
' [MUIIEBBIX KUCJIOT HA KaYECTBO U MUIIEBYIO IEHHOCTh IPOAYKTOB IUTAHUS. [IK-1.4
33 OU3NOIOTUYECKOe 3HaYCHHEe BUTAMUHOB, UX Kiaccudukanus. Buramunu- | TIK-1.3
" | 3aMs1 IPOAYKTOB MUTAHUS. IK-1.4
34 3aKOHOMEPHOCTU CTPOEHUS U CBOMCTBA BUTAMMHOB, BXOASIIMX B cocraB | IIK-1.3
" | pacTUTENBHOTO MUIIEBOTO CHIPhsl M TOTOBBIX MPOIAYKTOB. IK-1.4
35 KonuyecTBeHHBII aHaIu3 BUTAMUHOB B PAaCTUTEIBHOM ChIpbe M NUIIEBbIX | IIK-1.3
" | mpoaykTax. IIK-1.4
36. ®enonbpHbIE BenlecTBa. Knaccudukanus (eHoIbHBIX BEIIECTB. IK-1.3
IK-1.4
37 OO6m1as xapakTepucTUKa MUHEPAIbHBIX BEIIECTB. Makpo- U MUKPOIJIEMEH- IK-1.3
| TBL [K-1.4
38 | MuHepabHblii oOMeH. IIK-1.3
IK-1.4
39 Bnusinue nepepaboTKH ChIpbs HA MUHEPAJIbHBIN COCTAaB MUIIEBBIX Mpoayk- | IIK-1.3
" | TOB. IK-1.4
40 B3anMOCBsI3b CTPYKTYpBI M CBOMCTB BOJIbI, 3HAYEHUE BOJBI. IK-1.3
' IK-1.4
a1 AXTHBHOCTB BOJIBI U CTAOMIIBHOCTH MHUIIEBBIX CUCTEM IIPU XPAHEHHU. IK-1.3
IK-1.4
42 BnusHue conep:kanus BOJIbl Ha TEXHOJOTMYECKUE MPOIIECCH U KAY€CTBO IK-1.3
" | TOTOBBIX MMIIEBBIX IPOIYKTOB. IK-1.4
43, BopHblit 00MeH 1 ero perysiusi. IK-1.3
IK-1.4
44 CBoOo/1Has ¥ CBsI3aHHAs BJlara B MUIIEBBIX MPOJIYKTaX. I1K-1.3
' IK-1.4
45 MeTozpl OLICHKH KayecTBa CEJIbCKOXO3SMCTBEHHOUN npoaykiuu. Onpenene- I1K-1.3
' | HUE BJIIAXKHOCTHU U CYXOT0 BEIIECTBA B PACTUTENBHBIX MPoOax. I1K-1.4
46 OO0m1as xapakTepucTUKa M KiacCuUKaIs MUIIEBBIX T00aBOK. IK-1.3
IK-1.4
47 bezonacHocTh numieBbx 100aBok. Meauko-6nonorndeckue tpedoanus k | IMK-1.3
" | NIUIIEBBIM MPOJTYKTAM. IK-1.4
Ponb ¢pu3nko-xuMHUeCKUX U OMOXMMUYECKHUX MPOLIECCOB B POPMUPOBAHUU K-1.3
48. CBOWCTB CTaOWJIBHBIX IMHIIEBELIX CUCTEM. [IHIIIEBBIE U TEXHOJIOTNYECKUE J10- HK-l: 4
OaBKHU.
49 [Tumessle 100aBKyU, yaydllarollMe BHEUIHUN BUJA U CTPYKTYpy muuieBbx | IIK-1.3
" | IpOJyKTOB. IK-1.4
50. [TumeBsle 106aBKH, yay4lIaloie BKYC U apoMaT MULIEBBIX MPOJYKTOB. IK-1.3
IK-1.4
51 bezonacnocts nponykroB nutanus. TpeboBanust CanlluH k kadectBy m | TIIK-1.3
| 6e30macHOCTH CHIPhS, NOTY(HaOPHUKATOB U TOTOBBIX H3JICIIHIA. IK-1.4
59 Knaccugukarus 4yxepoaHbIX BEIIECTB U MyTH UX MOCTYIUICHUS B MPoaykK- | T1K-1.3
" | THL IK-1.4
53 | IIPMpOIHBIE TOKCHKAHTEI, AHTHATMMEHTAPHbIE (hakTOpbI MUTAHUS. IK-1.3
IK-1.4
54 MeTabo13M 9y KepOTHBIX COSAMHEHUH. TIK-1.3
' IK-1.4
55 danbcuduKarys MUIIEBLIX TPOIYKTOB. TIK-1.3
' IK-1.4
56 ['eneTnyecku MOIUGUIIUPOBAHHBIE TPOYKTHI TUTAHUS. IK-1.3
' IK-1.4
57 Menuko-6nosornueckre TpeOoBaHuUs K MUIIEBBIM MPOayKTaM. TpeboBaHms K-1.3
' IK-1.4

K TPAaHCTCHHBIM ITPOAYKTAM IMUTAHUSA
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5. YYEBHO-METOIJMYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE YYEBHOM JUCHUIIINHBI

5. 1. OcHoBHas IUTEpaTypa
No ABTOpBI HanmenoBanue l'onu Hcnonb3yerca |  KoanuecTBo 3K3eMILISIPOB
n/m MECTO IIPU U3yYEHUH
M3 aHHS pa3JIenon B OmOimmoreke | Ha Kademape
1 | Epemuna U.A., [Tumesas MukpoOHoOIOTHS: yueOHOE MO- Kemeposo: N3natens-
Hounromo U.B. cobue [DnekTpoHHBIN pecypc]. - ctBo KemepoBckuit 1,2 + +
https://e.lanbook.com/book/102691 rOCY/IapCTBCHHBIN YHU-
Bepcurert, 2017. - 210
C.
2 | Tepemyx JI. B., [Mumeast xumusi: y4eOHUK [ DIIEKTPOH- KemepoBo: U3narens-
CraposoiiToBa K. | HbIif pecypc]. - URL: ctBo KemepoBcknii 3-5 + +
B. https://e.lanbook.com/book/141571 TOCY/IAPCTBEHHBIH YHH-
Bepcurtet, 2020. - 126 ¢
3 | Aeivosa 1O. U. [MumeBas xumus: naGopaTopHblii npak- | KemepoBo: M3natens-
TUKYM. [OnextponHslid pecype]. - URL: | cto Kemeposcknii 3-5 + +
https://e.lanbook.com/book/162575 TOCYAPCTBEHHbIH YHH-
Bepcurtet, 2020. - 75 ¢
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5.2 lonoiHUTEILHAS JIUTEPATYpPa

No No ABTOpBI HanmenoBanue l'ogu Ucnonb3yerca | KonnuecTBO 3K3eMILISIPOB
n/m | cemectpa MECTO NIPU U3y4CHUH
W31aHUs paszeloB B Ombnuoreke | Ha Kadeape
2 3 4 5 6 7 8
1 6 Ewmies B.T., MuxkpoOuonorus: yueOHUK AJis cenbcko- | M.: Bricinas 1,2 15 1
Mumyctud E.H. | x03s/iiCTBEHHBIX BY30B. mkoa, 2010
2 ['ycer M.B., MuxkpoOuonorus: yueOHUK A yHuBep- | M.: Boicinas 1,2 5 1
Muneesa ['.11. CHUTETOB mkoiaa, 2005
3 Hetpycos A.1., MukpoOuosiorus M.: UL1 Akane- 1,2 9 1
Koropa 1.b. mus, 2007
4 TarbstHUEHKO MukpoOuonorus: NpaKTUKyM 3epHorpa: 1,2 - 15
N.C. u ap. AYUU OT'BOY
BO ITAY,
2018.-92 c.
5) 7 Kysummnosa E.K., | [IumeBas xumus: 1abopaTopHbIi pakTH- 3epHoOrpa:
CrpensroBa JLI'. | kym AYUU OI'BOY 3-5 2 13
BIIO AT'AY,
2015. - 60 c.
6 ITon pen. B.I'. buoxumus CII6.: TUOP/, 3-5 10 1
[Iep6akxoBa 2005. - 472c.
7 Heuaes A. I1., JlonomHUTEIbHBIE IT1aBbl OPraHUYe- Boposnex: Bo-
bonoros B. M. CKOI XuMuu: yuebHoe nocodue [Inex- POHEXKCKUN 3-5 + +
TPOHHBIN pecypc]. - I'VUT, 2016. -
URL.: http://biblioclub.ru/index.php?page= 73 c.
book&id=482017
8 Huxnrrnaa E.B., XuMus TUIIH: yaeOHoe mocodue [ DIek- Kazans: U3m.
Kusmona C.H., TPOHHBIH pecypc]. - KI'TY, 2011. - 3-5 + +
Kuraesckas C.B., | URL: http://biblioclub.ru/index.php?page= 146 c.

Pemernuk O.A.

book&id=259099



http://biblioclub.ru/index.php?page=book_red&id=482017
http://biblioclub.ru/index.php?page=book_red&id=482017
http://biblioclub.ru/index.php?page=book&id=482017
http://biblioclub.ru/index.php?page=book&id=482017
http://biblioclub.ru/index.php?page=book&id=259099
http://biblioclub.ru/index.php?page=book&id=259099
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5.3. ba3bl JaHHBIX, HH(POPMALIMOHHO-CIIPABOYHbIE, IOUCKOBBIE CHCTEMBbI M Ipyrue
HNuTepHeT-pecypesbl

HNuTepHer pecypcebl

1 YauBepcurerckas Oubnmnoreka oHIaiH. DIeKTPOHHO-OMOIMOTeYHAast CUCTEMA —
https://biblioclub.ru/.

2 U3narennctBo Jlanb. DnekTpoHHO-OMOIMOTeuHast cucrema.— https://e.lanbook.com/.

3 Hayunas snextponnas oubiamnoreka eLIBRARY.RU — http://elibrary.ru.

4 LentpanbHas 6ubimoreka oOpazoBaTeNbHBIX pecypcoB MunoOpHayku PD. www.edulib.ru.
5 DnekTpoHHast HHGOpPMAaIIMOHHAsE 00pa30oBaTeNIbHAs Cpe/la MHCTUTYTA https://aunn.pdy/

NudopmannoHHblie CIPABOYHbIE CUCTEMBbI M 0a3bl TaHHBIX

Kypnan «Mukpooduonorus» — https://naukabooks.ru/zhurnali/katalog/mikrobiologija/

Ouepku 0 mukpobuooruu — http://mikrobio.balakliets.kharkov.ua/.

Bce o mukpobuosnoruu — https://micro.moy.su/.

[MTopran GpyHIaMEHTAILHOTO XUMUYIECKOro 00pa3zoBanusi Poccuu — http://www.chemnet.ru.

[TonHbIN MHTEPAaKTUBHBIN Kypc Onoxumuun — http://www.biokhimija.ru.

Biochemistry Online — http://www.csbsju.edu.

Interactive Biochemistry — http://www.willy.com

baza pannpix AI'POC Ientpanshoit Hayunoit Cenbckoxo3siiicTBenHo# bubnnorexu
http://www.cnshb.ru/artefact3/ia/ial.asp?lv=11&un=anonymous&pl=&em=c2R

LN~ WNE

5.4 IlporpammHoe o0ecnieyeHne y4eOHOro nmpouecca

LibreOffice.


https://biblioclub.ru/
https://e.lanbook.com/
http://elibrary.ru/
http://www.edulib.ru/
https://ачии.рф/
https://naukabooks.ru/zhurnali/katalog/mikrobiologija/
http://mikrobio.balakliets.kharkov.ua/
https://micro.moy.su/
http://www.chemnet.ru/
http://www.biokhimija.ru/
http://www.csbsju.edu/
http://www.willy.com/
http://www.cnshb.ru/artefact3/ia/ia1.asp?lv=11&un=anonymous&p1=&em=c2R
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5.5. IlepeyeHb y4eOHO-METOIMYECKOT0 00eceUeHHUsI JIs1 CAMOCTOATEIbHOI PadoThl 00yUYaKOIIUXCSI

Ne Ne Bun camocrosrenbHOM Fonn
wn | cemectpa paBoTEL ABTOpBI HanmenoBanue MECTO
W3/IaHHS
1 2 3 4 ) 6
[ToaroroBka k camocrositens- | Herpycos A.U., Korosa U.b. MukpoOuosiorus M.: U11 Akagemus, 2007
1 HOMY BbIIOIHEHUO 3afanus | Emues B.T., Mumyctun E.H MuxkpoOuosnorust M.: Beicuias mikona, 2010
Epemuna 1U.A., loaromo U.B. [Mumesas mukpoduomnorus: yueobnoe | Kemeporo: M3natenscTBo
[ToaroroBka pedepara nocobue [ DIeKTPOHHBIN pecypc]. Kewmeposckuii rocyaap-
2 .
6 I'yces M.B., Muneesa I '.11. CTBEHHBIN YHUBEPCUTET,
[ToaroroBka k 3auery 2017.-210c.
Tarbsinuenko U.C. u ap. MuxkpoOuosiorus: yaeOHUK JUIst M.: Beicmag mxomna, 2005
3 YHHUBEPCUTETOB
Muxkpobuonorus: NpakTUKyM 3epHorpan: AU ®TBOY
BO ZI'AY, 2018. — 92 c.
CamonoaroroBka: npopa- Tepemyk JI. B., [Mumesas xumus: yueOHuk [Onek- | KemepoBo: M3naTenscTBo
0O0TKa JICKITMOHHOTO MaTe- CraposoiiToBa K. B. TPOHHBIN pecypc]| Kemeposckuii rocynap-
pHuana u MaTepuaioB yueo- CTBEHHBIN YHUBEPCHUTET,
HUKOB U Y4eOHBIX TOCOOUI, 2020.- 126 ¢
noaroroBka K JIP u 113 JeimoBa 0. 1. [MumeBas XxuMus: 1a60paTOPHBII Kemeposo: U3narenscTBo
[ToaroToBka pedepara MPpaKkTUKyM [ DnexTpoHHbId pecypc]| | KemepoBckuii rocymap-
4 7 CTBEHHBIN YHUBEPCHUTET,
2020.-75¢
Kysummmnosa E.K., IInmesas xumus: 3epHorpan: AUNN
IToaroroBska k JK3aMEHy CTpeJ'IBHOBa JLT. Ha60paTOpHBIﬁ MMPAKTUKYyM ®I'bOY BIIO HFAY,

2015. - 60 c.




6. MATEPHAJILHO-TEXHUYECKOE OBECHEYEHUE YYEBHOM
TACIATITAHBI

HaumenoBanue crienuaibHBIX TOMELILE-
HUH ¥ DOMEILEHUN UIT CAMOCTOATEIbHOMN
paboThI

OcHalleHHOCTH CllelMaIbHbIX IOMEIIECHUN U 110-
MEIIEHUH Ul CAaMOCTOSITEIbHON pabOThI

2-466 AynuTopus IUIS JIEKUMOHHBIX, CEMU-
HApCKHX, TMPAKTHYECKUX 3aHATHH M KOH-
CyJBTali. AyIUTOPHS U TEKYIIeTro KOH-
TPOJNSA ¥ MPOMEXKYTOYHOM arTectanuu Jla-
Oopatopus OOINEH W aHATUTHYCCKOW XH-
MHH.

II;makaTHOE XO3IHUCTBO.
IMocamounsrx Mect 20.

2-469 Aynutopus IS JIGKITMOHHBIX,
CEMHHAPCKUX, MPAKTUYECKUX 3aHATHH U
KoHcynbTanuil. Jlaboparopust ¢pusnosno-
UM, ONOXUMUH PACTCHUH, XUMHUH ITOYB.
347740, PoctoBckas 001., 3epHOrpai-
ckuil paiion, r. 3epHorpana, yia. CoBer-
ckas, oM Ne28/30.

BriTsoknblie mikadsl, Tabauia Meneneesa, mia-
KaTHOE XO35KCTBO.

[TepeHOCHOM KOMILJIEKT MYJbTUMEIUHMHOTO 000-
PYZIOBaHMS: MPOEKTOP MYJIbTUMEIUNHBIN, JKpaH
Ha TpeHore (UM HACTEHHBIH), HOYTOYK.
[Tocagounbix mect 32.

2-470. Aynurtopusi Ans JIEKIHOHHBIX,
CEMUHAPCKHX, MPAKTUYECKUX 3aHATHH 1
KoHCynbTanuii. Jlaboparopuss Ouorex-
HOJIOTUU M MHUKPOOHOJIOTHH.

347740, PoctoBckas 001., 3epHorpai-
ckuil paiion, r. 3epHorpana, yia. Coser-
ckast, 1om Ne28/30.

KommiekT yae6HO#I Mebenn

XononunbHUK «CapaToB», BBITSDKHBIE IIKa(dBbl,
BOJsiHAsE OaHsl UUPKYJSIUOHHAs, OaHs BOJASHAs
BKKJI-M c¢ an.m1.; koboHarpesarens 1-2 J1; Tep-
moctat TC-1/180, Tepmocrar XT-3/40-1; dpoToko-
nopumerp KDK-2; doromerp KDK-3-01; smek-
Tponeus saboparopuas SNOL 8.2/1100; xum. mo-
cyJa; CIIUPTOBKHU.

[Tocapounbix mect 18.

[TepeHOCHOW KOMIUIEKT MYJIbTUMEIUHHOrO 000-
PYIOBAaHUS: MPOEKTOP MYJIbTUMEIUNHBIN, JKpaH
Ha TpeHore (UM HaCTeHHBIH), HOYTOYK.

2-252 YuraabHbBIA 3aJ U1 CAMOCTOS-
TEIbHOU padOoTBHI.

347740, PoctoBckasi 001., 3epHOTpa-
Cckuil paiioH, r. 3epHorpana, yia. CoBer-
ckas, oM Ne28/30.

15 paGouux MecT AJis CaMOCTOSTENbHOM paboTHI,
00BEIMHCHHBIC B JIOKATBHYIO CETh C BEIXOJIOM B
ceTh Internet.

Cuctemusbiii 610k Core 13 3,06 I'rir , 2Gb, 250Gb
HDD — 5 mir.

Cucremusnlii 0110k Celeron J3060 1,6 I'ri, 4 Gb,
128 Gb SSD - 10 qur.

monutop Phillips 2205— 5 i,

MoHHUTOp Samsung SyncMaster 923m - 10mT
npuntep Epson LX-1170

ITocamounerx Mect 114

2-170a OTaes HAYYHO-TEXHUYECKOH H
COLMATbHO-TYMAHUTAPHOM JINTEpa-
Typbl, MBA 117151 CaMOCTOSITENIBHON pa-
OOTBHI.

347740, PoctoBckast 0631., 3epHOTrpai-
CKHMU paiioH, r. 3epHorpa, yi. CoBer-
ckast, 1om Ne28/30.

[TocagouHbIX MeCT 2 JJIT CaMOCTOSITEIBHOU pado-
ThbI, 00BETMHEHHBIX B JIOKATBHYIO CETh C BBIXOJIOM
B ceTh Internet.

Cucremusiii 610k Core 13540 3,06 I'rip , 2Gb,
250Gb HDD - 1mur.

Cucremusrit 6ok C2,8I'tir, 512 Mb, 160Gb HDD
—1 mr.,

mMonuTop Samsung 920NW- 1 mwir.,

monwutop Phillips 2205— 1 .,

npuntep HP LJ 1150

M®VY Kyocera Taskalfa 180
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2-1700 Dy1eKTPOHHBII YHTAJBLHBIN 3aJ1
JUTSL CAMOCTOSITEIBHON paOOTHI.

347740, PocroBckas 00m., 3epHOrpaj-
CKMH paiioH, r. 3epHorpaza, yia. Coer-
ckast, 1om Ne28/30.

[Mocamounsix Mect 10 s CaMOCTOSATENEHOM paboTHI,
00bEeIMHEHHBIX B JJOKAIBHYIO CETh C BEIXOJOM B CETh
Internet.

Cuctemusii 6ok C2,8Iri, 1 GB, 80 GB HDD — 1mur.
Cucremnslii 0aok C2,8I'ti, 512 MB, 80 GB HDD -9
IIT.

MownwuTtop Samsung 920NW — 10 mt.

KommyTrarop Dlink — 1 .

Ckanep EPSON — 1 .

2-349a IlomemieHue i XpaHEHUS U
NpOPUIAKTUIECKOTO 00CITyKHBaHUSI
y4eOHOT0 000pYyI0BaHHMS.

347740, PoctoBckas 001., 3epHOTrpa-
CKuil paitoH, r. 3epHorpana, yia. CoBer-
ckast, 1oM Ne28/30.

CrnenuanusupoBanHas Me0Oenb U 000OpyqOBaHHE
JUTSL XpaHEHUsT ¥ MPO(QUIAKTUIECKOrO OOCTYyXKU-
BaHMs Y4€OHOTO 000pyAOBaHUS
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7. METOAUYECKUE YKA3ZAHUA JJISA OBYUYAIOIIUXCA ITO

OCBOEHUIO YYEBHOM JUCHUIIINHBI

Bun yuebHbIX
3aHSATUN

OpI‘aHI/I3 anusd JCATCIbHOCTH CTYACHTA

Jlexuus

Hanucanune KOHCHEKTa JEKIUI: KpPaTKO, CXEMAaTU4YHO, IOCJIEI0BATEILHO
(UKCUPOBATh OCHOBHBIC ITOJOXKEHHUSI, BBIBOJBI, (OPMYIUPOBKH, 00001IIE-
HUSL; BBIICIATH KIIFOUYEBBIE CJI0BA, TEPMUHBL. PaboTa ¢ TepMUHAMU, TOHATH-
SIMU C TIOMOIIIBIO SHITUKIJIOTICIUH, CIIOBAPEH, CIPABOYHUKOB C BBINUCHIBAHH-
€M TOJIKOBaHUH B TeTpaab. OTMETUTH BOMPOCH /MaTepual, KOTOPHIH BHI3bI-
BaeT TPYAHOCTH, TOMBITAThCS HANTH OTBET B PEKOMEHIyEMOH JINTEpaType.
Ecnu camocTodTenbHO HE yAaeTcsl pa3o0paThCcsi B MaTepuale, He0OXO0auMO
00paTUThCS 32 MOMOINBI0 K TpenojaBaTelo Ha KoHcynbTamuu. Cremyer
VICTUTh BHUMAHUE TIOHATHUSM, CBS3aHHBIM C MHUKPOOHMOJIOTHEH MHIEBHIX
MPOJYKTOB, CO CTPOCHHEM, CBOWCTBAMH M (DYHKIIMOHUPOBAHHEM MakKpoO- U
MUKPOHYTPUEHTOB, UX M3MCHCHHSIMH B TEXHOJIOTUYECKOM IPOIIECCE, KO-
JIOTHEH MHIIEBBIX MPOYKTOB.

KoHntposbHas
pabora / Teope-
THYECKUH pei-

TUHT

N3yyeHne OCHOBHOM M 3HAKOMCTBO C JOMOJHUTENBHOW JIUTEPATYPOU, IIPO-
paboTKa KOHCIIEKTA JIEKIIMH ¥ TEOPUH 10 JIAOOPATOPHBIM U MPAKTHIECKUM
paboTaM, CBEICHHH, TPEOYIOMMUXCS I 3alIOMUHAHUS U SBIISTIOIIUXCS OC-
HOBOIIOJIArarOIMMH.

Pedepar / unau-

Pedepar: O3nakoMuUTHCS CO CTPYKTYpoOii 1 opopmiierreM pedepara. [Touck
JUTEPATYphbl U 0GOPMIICHHE CITUCKA JTUTepaTypsl. Mcnosbp3oBanue ot 3 10 5
HCTOYHUKOB, U3JIOKCHUEC MHCHHA aBTOPOB U CBOCTO CYXXACHHUA 110 BI)I6paH-

HOMY BOITPOCY; M3JI0KEHHUE OCHOBHBIX aCIIEKTOB MPOOJIeMbI, POPMYITHPOBKA

BUJ1yaJIbHBIN
HpOCKT BHI)IBOIIOB. } . § §

HAWBUIYAIBHBIN MPOCKT: U3ydeHUEe YIeOHOM 1 HaydHOU TuTepatyphl. OT-
00p HE0OX0oAMMOr0 MaTepuaia; opopMiIeHHE ero B popMe Mpe3eHTALINH,
(hOopMyJIMPOBaHHE BBIBOJIOB.

CwMm. nabopaTopHbIN TPAKTHKYM IO MUIeBoi xumun (Ha kadeape). OpopMm-
JlaGopatopHasi | jieHue J1adopaTopHOil pabOTHl B COOTBETCTBUU C TPEOOBAHUSIMH: IIEJb, 3a-
pabora nau, 3anaHus u ap. [Ipopa®oTka Teopuu, BBINOJIHEHUE MPAKTHUYECKUX 3a-
JaHuil, opMyIHpOBKa BHIBOJIOB.
[IpopaboTka paboueit mporpamMmsl, yaensist 0co0oe BHUMaHHUE LEIsIM U 3a-
JadaM, CTPYKTYpe U COACPKAHHUIO TUCHUTUIMHBI. KOHCIIeKTHupoBaHue uc-
[TpakTrueckue | TouHUKOB. PaboTa ¢ KOHCIIEKTOM JIEKIIUA, TOATOTOBKA OTBETOB K KOH-
3aHSITHS TPOJBHBIM BOIPOCAM, IPOCMOTP PEKOMEHTyeMOH JIUTepaTyphl, paboTa C

TEKCTOM (yKa3aTh TEKCT U3 UCTOYHHKA U Jp.). Perenue pacueTHo-
rpadUyecKuX 3aJaHui, pelIeHne 3a/1a4 10 alrOPUTMY U JIp.

IToaroroBka k
3a4yeTy /IK3aMeHy

[Ipy moAroTroBke K 3a4eTy /IK3aMeHY HEOOXOAMMO OPHEHTHPOBAThCS Ha
KOHCIIEKTHI JIEKIMH, peKOMEH1yeMble YUeOHUKH U ydeOHble nocobus. [Ipu
popaboTKe MaTepuaia cieyeT OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCH
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