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1. CTpykrypa u 001masi TPYA0€eMKOCTh JUCITUILIHHBI
OO6m1ast Tpy1I0€MKOCTh TUCIHMIUIMHBI COCTABIIAET S5 3aueTHhIX enuuuil (180 gacoB).

Ounas popma oOyueHus

Kypc 2
Cemectp 4
Jlexumn 36
[IpakTrdaeckue (ceMUHAPCKUE) 3aHATHS

JlaGopaTopHbie 3aHATHS 54
Koncynprauuu

HToro ayuTOpHBIX 3aHITHI 90
CamocTrosiTensHas padoTa 90

dopMa KOHTPOJIA

KypcoBas pabora

DKx3ameH
3auer 4
OO0111€€ KOJIMYECTBO YaCOB 180

2. e 0CBOGHHSA IMCIUILINHBI

Lensimu ocBOeHUS! TUCHUIUIMHBL (MOaynst) OOmias MUKPOOUOIOTUS U MUKPOOHOJIOTHS SBIISIOTCS
0o0ydeHHe CTYJCHTOB TEOPETUICCKUM H MTPAKTUICCKIM OCHOBaM MUKPOOHOJIOTHH,

O M3Yy4YeHHE OCHOB MOP(hOIOruH, PU3NOIOTUH, OMOCHHTE3a U OTACIbHBIX 2JIEMEHTOB OOMEHa
BELIECTB MUKPOOPTraHU3MOB;

O (dhopMUpOBaHHE MIUPOKOTO OHUMAHUS OCHOB COBPEMEHHON OMOTEXHOJIOTHH;

O TeopeTuyeckoe OOOCHOBAHME 3HAYEHUS MHILEBBIX MPOAYKTOB B PaclpOCTpPAaHEHUH
MATOTEHHOW U YCIOBHO-TIATOT€HHON MUKPO(DIOPHI Cpeiu HaCElIeHUs;

O U3y4eHUe BOIIPOCOB MATOI€HHOCTH M BHUPYJIEHTHOCTH, OCOOEHHOCTEH TEUYEHUS

MH(EKIIMOHHOr0 IpoIecca M SIMUACMHOIOTHU U MPOPUIAKTHKH HH(EKIIMOHHBIX 3a00JICBaHH, OCHOB
UMMYHOJIOTHH H aJUICPTOJIOTHH;

O HAa OCHOBAaHHWU TIONYYEHHBIX 3HaHUM (GOPMUPYIOTCS TEOPETUYECKHE 3HaHUS U
MPAKTUYECKHEC HABBIKH HCIIOJIB30BAHHUS BO3MOXKHOCTEH pPAa3IMUHBIX TPYHI MHKPOOPTaHU3MOB B
Pa3IMYHBIX OTPACISIX MPOMBIIUIEHHOCTH, X SKOJIOTHYECKOE U SMUIEMHOIOTHYeCKOe 3HAUCHHUE.

3agayaMu SIBIISTFOTCS:

dbopMUpOBaHHUE HaBBIKAa OIICHKM KauecTBa M obecredeHne Oe30MacHOCTH MHUIIEBOTO CHIPbS U
MIPOJYKTOB MTUTAHUS TI0 MUKPOOHOJIIOTHYECKUM TIOKA3aTEIISIM U UCIIOJIb30BAHUE PE3YIbTaTOB OCBOCHUS B
npodeccHnoHaNBbHOM e TENbHOCTH.

3. Mecto aucuuniaunsl B crpykrype OIIOII 6akanaBpuarta

Juctummza «OOmast MmukpoOuonorus u Mukpoouonorus» b1.b.13 BkitoueHa B 0a30Byr0 4acTb
nukia bl Jluciummmnel (Moaynu) pabodero yueOHOTO MIIaHa U MIpelHa3HaYeHa JUIsl CTYACHTOB 2 Kypca (4
cemectp), ooyuaromuxcs o Hanpasienno 19.03.03 [IpoayKThl TUTaHUS KUBOTHOTO TTPOUCXOXKICHHUS.

Jns u3ydeHUs AMCUUIUIMHBI HEOOXOMUMBI 3HAHMS, YMEHHS M KOMIIETCHILIUU, MOTy4eHHBIC
00yJaronMMuUCs B pe3yJbTaTe OCBOCHMs TUCIUTIINH: «OCHOBBI 001Iel n Heopranndeckon xumun» (I1K-
4, TIK-26), «Opranunueckas xumus» (OK-7, [1K-26), «Duzunueckas u kowtouaHas xumus» (I1K-4, ITK-5),
«buoxumus» (OK-7, TTK-26).

Jlnst ocBoeHUs naHHOW yueOHOU AuctuIuiuHbl (Y /[) cTyaeHT docen:

3Hamp:

- OCHOBBI TIpodeccuoHanbHoO nestenpHocTH (OK-7);

- METPOJIOTHYECKHE MPHUHIIUITBI HHCTPYMEHTAIBHBIX M3MEPEHUH, XapaKTePHBIX JI KOHKPETHON
npeametHoit ooactu (ITK-4);



- BXOJHOW KOHTPOJIb KadecTBa CHIPhSI M BCIOMOTATEIBHBIX MaTEPHAJIOB, MPOW3BOIACTBEHHBIN
KOHTPOJIb MONy(paOpHKaTOB, MapaMeTpPOB TEXHOJOTHUYECKUX IMPOIECCOB U KOHTPOJIb KadecTBa T'OTOBOM
MPOAYKIIUH KUBOTHOTO mipoucxokaenus (ITK-5);

- OCHOBHBIE METO/Ibl M TEXHUYECKHE CPE/ICTBA B 00JIACTH UCCIIECIOBAHUS COCTaBa U CBOMCTB ChIPB,
TEXHOJIOTUYECKUX MMO0Jy(paOpUKaTOB W TOTOBBIX IHUIIEBBIX MPOIYKTOB M HCIOJB30BATh PE3yJIBTATHl B
npodeccronanbHoii aestenbHoctu (I1K-26);

ymemp:

- CaMOCTOATENIbHO MoJy4yath 3HaHus (OK-7);

- MPUMEHATh METPOJOTHUYECKHE MPHHIUIBI WHCTPYMEHTAIBHBIX M3MEPCHHUN, XapaKTePHBIX IS
KOHKPETHOM npeamerHoii obmactu ([1K-4);

- OpraHu30BBIBATh BXOJHON KOHTPOJb Ka4deCTBAa ChIPbS M BCIIOMOTAaTEIbHBIX MAaTEPUAIOB
MIPOU3BOJICTBEHHBII KOHTPOJIb MONy(haOpUKaToB, MapaMeTPOB TEXHOJOTHYECKHX MPOIECCOB M KOHTPOJIb
Ka4ecTBa TOTOBOM MPOAYKIUH KUBOTHOTO TipoucxoxaeHus (I1K-5);

- OpPraHW30BBIBaTH W BECTH NPAKTUYECKYIO JEATEILHOCTh, NMPHUMEHSATh OCBOCHHBIC 3HAHUS B
00JIaCTH TMOMCKA W MPHUHATHS ONTHUMAJIbHBIX PEIICHUN MPU CO3JIaHUM MPOAYKIIMU C YU€TOM TpeOOBaHUI
kauectBa ([TK-26);

enademp:

- CIIOCOOHOCTRIO K caMocTosTeIbHOMY 00pa3zoBanuio (OK-7);

- MCTPOJIOTMYCCKUMM IPUHIMIIAMHA HMHCTPYMEHTAJIbHBIX H3MEPECHUH, XapaKTePHBIX IS
KOHKpPETHOM npeamerHoii obmactu ([1IK-4);

- HaBBIKAMH OPTaHU3aAI[MKM BXOJIHOTO KOHTPOJISI KA4eCTBA ChIPhsSl M BCIIOMOTATEIbHBIX MaTEPHUAIOB,
MIPOU3BOJICTBEHHOTO KOHTPOJISI NOTy(haOpHKaTOB, ITAPAMETPOB TEXHOJIOTHYECKUX MPOIIECCOB U KOHTPOJIS
Ka4yecTBa TOTOBOM MPOAYKIIUH KUBOTHOTO mpoucxokacHus (ITK-5);

- METOJITaMH MCCIICJI0BAHMS IPOIYKTOB C 3apaHee 3aJaHHbIMU cocTaBoM u cBoicTBamu (I[TK-26).

3HaHUs, YMEHUS U KOMIIETEHIIMH, IOJyYECHHbIE B pe3yjibTaTe uzydeHus aucuuiiuHbel bl.5.13
«O01masi MUKpOOHOJIOTHS U MUKPOOHOJIOTHS», HEOOXOAMMBI ISl M3YYCHHS TOCISAYIONUX AUCIUILTNH:
«OO0mIasi TeXHOJOTHsI OTpaciu (MPOIYKTOB XUBOTHOTO MPOHMCXOXKICHUS)», «BBeneHne B TEXHOIOTHIO
MPOJIYKTOB >KUBOTHOTO TMPOUCXOXKIAEHUs», «TexHomoruss msica U MSICHBIX TPOIYKTOBY», «TexHomorus
PBIOBI U PBIOHBIX MPOAYKTOBY, «TE€XHOIOTUS MOJOKA M MOJOYHBIX MPOAYKTOBY», «ToBapHas sKkcrepTusa
MIPOIYKTOB KUBOTHOTO TIPOUCXOXKIACHUSI U JP.

4, TpeboBanus K pe3yibTaTaM 0CBOEHUA TMCUMILUIMHBI (KOMIIETEHUHMH 00y4aroerocs,
(¢opmupyembie B pe3ysibTaTe 0CBOCHUS JUCHUIIJIMHBI (MOYJI51)

B pesynbrare OCBOGHMA ~JAUCHUIUIMHBI  OOydaromuiics JOMKeH 00JafaTh  CIelyoIUuMU
KOMITETEHIUSIMU (pe3yJbTaTaMi OCBOEHMSI 00pa30BaTeIbHON IPOrpaMMBl):

Konasr

KOMIIETEHITHIA ConeprkaHre KOMIETEHITUN

CIIOCOOHOCTBIO  pa3palaThiBaTb MEPONPUATUS IO COBEPLICHCTBOBAHUIO
OIIK-2 TEXHOJOTMYECKUX  IPOLECCOB  IMPOU3BOJACTBA  NPOMYKIMH  NUTAHUSL
pa3IMYHOTO Ha3HAYCHHS

TOTOBHOCTh ~ OCYIIECTBIISITh KOHTPOJIb COOJIFOJICHHMSI JKOJIOTMYECKOH |
TIK-9 GHONIOTHYECKOl 6€30MaCHOCTH CHIPhS M TOTOBOH MPOTYKIIHH




B3anmocBs3p IUTaHUPYEMBIX pe3yJbTaTOB OOY4YeHHs] 1O AUCHMIUIUHE C (OPMUPYEMBIMU

koMmrereunuamu OITOIT:

Kot [Inanupyemblie pe3yabTaThl 00y4eHUs, COOTBETCTBYIOIINE (POPMHUPYEMBIM
KOMIIETEHITHI komnereHusam OITOIT
OIIOII 3HaTh YMmeTh Brnazgets
OIIK-2 [IEpEYCHb MEPOIPUATHI | UCIIONIB30BATh HaBBbIKAMU
10 COBEPLICHCTBOBAHUIO | XUMHUYECKUE METO/bI | ICIIOJI30BAHUS
TEXHOJIOTMYECKUX aHanusa JUIS | XAMAYECKUX ~ METOIOB
IIPOLIECCOB ONpEeJIEICHUs] OCHOBHBIX | aHAJIM3a JUTSL
IIPOU3BOJICTBA rapaMeTpoB OIIPENIETICHUsI OCHOBHBIX
MPOJYKLIHUH MUTAHUS TEXHOJIOTMYECKOr 0 rapamMeTpoB
rporecca IIPY | TEXHOJIOTUYECKOTO
MIPOU3BOJICTBE mpoiecca pu
MPOAYKTOB IIUTaHHUs | IPOU3BOJCTBE
KUBOTHOI'O MIPOIYKTOB MUTaHUA
MIPOUCXOXKACHUS JKUBOTHOTO
MIPOUCX 0K ICHUS
I1K-9 MEAMKO-OMOJIOTHYECKUE |UCIIOIb30BaTh  3HAHUS | METOAAMM OINpEAESICHUs
TpeOoBaHus, (U3UKO-XMMHUYECKHUX CTaHJAPTHBIX
CaHUTapHbIE HOPMBI | OCHOB u OOIIKX | UCTIBITAHUIN no
KauecTBa U | IPUHIIUIIOB OIPEIETICHUIO
0e30MacHOCTH CBIpBS | IEpepabOTKU CBIpbs | [IOKA3aTeJIe  KadecTBa
’KUBOTHOI'O KUBOTHOT'O CBIpbs YKUBOTHOT'O
IIPOUCX 0K ICHUS Y | TPOUCXOKICHUS B | TPOUCXOKICHUS u
MPOJIYKTOB U3 HUX TEXHOJIOTUH MPOYKTOB U3 HUX
MPOU3BOACTBA  MSICHBIX
MPOJIYKTOB; T'PaMOTHOTO
MIPUMEHEHUS CBIPbS,
MUIIEBBIX J00aBOK U
YIIydIIUTENen

[Ipu mnpoBeneHuMH y4yeOHBIX 3aHATHM 0OecleUMBAEeTCsl pa3BUTHE y OOYyYarOIIMXCS HaBBIKOB
KOMaHAHOW paboThl, MEXKIUYHOCTHOW KOMMYHMKAIIMHM, TPUHATUS PEUICHUH, ITUIASPCKUX KadecTB
(BKJIIOYast IpU HEOOXOAMMOCTH IPOBEJICHHE MHTEPAKTUBHBIX JIEKIIWH, MPYNIOBBIX JAUCKYCCUH, POJIEBBIX
UTp, TPEHUHTOB, aHAIM3 CUTYallMil ¥ UMHUTALMOHHBIX MOJENeH, MpernoiaBaHre JUCIUILTUH (MOIysei) B
¢dbopmMe KypcoB, COCTaBIICHHBIX HAa OCHOBE PE3YJIbTaTOB HAYYHBIX HCCIIECIOBAHUH, B TOM YHCIE C y4ETOM
PETHOHANBHBIX OCOOCHHOCTEW Mpo(decCHOHANBFHON JEesITeNbHOCTH BBIMYCKHUKOB U TMOTpeOHOCTEN
paboTtonaTeneii).



5. Couepma}me H y‘leﬁHO-MeTOHI/I‘leCKaH KapTa IMCIHUIIJINHBI

KonuuectBo JaUTEPATYPA
Howmep HaunmenoBanue tem (BOIIpOCcoOB) CamoctosTenbias pabora Dopmbl 0asoB
A ) 3aHgaTus CTyaeHTOB P
HeIeIH M3y4aeMbIX 10 TAaHHOW HCIUILIHHE KOHTPOJISI
a1 | 1ab Conepxanne Yacer min max

1 Muxkpo6uosorus, Kak Hayka. [Ipea-Mer u HacnencTBeHHOCTS 1 IIposepka [1], [2], [4], [5],
3aJa4n MI/IKpO6I/IOJ'IOFI/II/I. CucreMaTuka u 4 M3MCHYHUBOCTBH — OJIMH U3 KOHCIICKTa, [13], 14], [15],
HOMEHKIIATYDA. TJIABHBIX MIPU3HAKOB JKHBOM 10 orpoc 0 5 [16], [25], [29],

1-2 VCTpOMCTBO CBETOBOrO MUKPOCKOTA ¥ TEXHUKA Matepuy. [31], [33], [34],
MHKPOKOITMPOBAHUSI 4

2-3 O6mmas 6akTepuosiorus. Mopdoorus u OyHKIUSA OHOIOTHYECKUX Ompoc [11.[2]1, [3], [4],
¢usnonorus 6akTepuii. Xumuueckas MeMOpaH HX poIb B 10 [5], [6], [12],
XapaKTepUCTHKA U (PYHKIIMOHAIbHAS 4 KUSHCACATETIEHOCTH [13], [19], [22],
3HAYUMOCTh  OCHOBHBIX CTPYKTYp H KICTKH 0 . [31], [36]
KOMITOHEHTOB MUKPOOPTaHNU3MOB.

2-4 [IpuroTtoBneHue KUBbIX U HUKCHU-POBAHHBIX
MpenaparoB. MeToabl OKpalIuBaHUs. 6
Oxkpacka no ['pamy

4-5 Mukounorus. MunienuanbHbie TPUOBI. 4 Posb MUKpOOpPraHu3MOB B 10 Ompoc [30], [5], [6l.
MHUKOreHHBIE TOKCUHEL. KPYTOBOPOTE BEIIIECTB. [10], [11], [18],

4-6 Buonoruueckoe 3HaueHre 00pa3oBaHus CIIOP U 6 0 > [23], [27]
KarcyJi, ME€TOAbl UX OKpalllnBaHUA.

6-7 Bupyconorus. Mopdonorus u  pusmonorus 4 3HaueHue BUPYCOB B 10 IIpoBepka [40]
BHPYCOB. CTPYKType HH(PEKITUOHHBIX KOHCIIEKTA,

6-7 Mertoapl  cTepmiM3aluMU  TOCYABl M 3a00J1€BaHMI YEIOBEKA. onpoc 0 S
WHBEHTaps. 4

8-9 UudeximonHplii  nponecc. MH}eKnoHHas [umesbie  mpoxyktsl — | 10 | TIposepka 1. 2. [3].
0OJIE3Hb. DakTOpHI NATOTeHHOCTH | OQMH W3  OCHOBHBIX KOHCIICKTA, [13], [14], [24],
MHUKPOOPTaHU3MOB. [Tatorennsie taxTopos HepeaaIn onpoc [28], [37], [38],
MHKPOOPTaHU3MBI. HHQEKUHOHHBIX 0 5

8-9 [IpuroroBneHre NUTATEIBHBIX CpeN IS 3ab0neBaHMi.
KYJIbTHBHPOBAHUS MHUKPOOPTAHU3MOB, HX 6
knaccudukanus. MeToJpl CTepuIn3aum.




151 pyOe:xxnasi arrecranus

25

11 pyOexnas padora 25

10-11 | Ummynomorusi. UmmyHuter u (aktopsl ero DU3NKO-XUMHYECKHE [TpoBepka [1], [5], [3], [21]
onpenesnstoine. IMMyHHBIN OTBET OCHOBBI PEaKIUH aHTHICH- KOHCTIEKTa,

AHTHTEIIO. omnpoc 5

10 ['aunoctHbIe OakTepuu. CrniocoOsl
BBIICTICHUS ¥ UJICHTH(UKAIUY.

12 MukpoOuosnoruss Msica H  MPOJIYKTOB  €ro Poub OakTepuit B [TpoBepka [11, [21, [31.
nepepaboTku. Buapl mopym. ¢dopMHupoBaHUH KOHCIIEKTa, [14], [15], [17]

YCTOHYMBOTO OHOIIEHO3a B omnpoc

11-12 | MUKpPOCKOITMYECKHE TPUOBI: TIIECHEBBIC TPUOBI U OpraHHU3ME 9EII0BCKa. >
apoxoku. Mx Mopgonornyeckre 0coOeHHOCTH.

13 MukpoOuonoruss pelObl, MOPEMPOAYKTOB U BuorexHonmoruueckast [MpoBepka [1]1, [2], [3], [4],
MPOYKTOB TIEPEPadOTKH MPOMBIIIJIEHHOCTh B KOHCIIEKTA, [12], [22], [32],

COBPEMCHHOM MH/TYCTPHH. orpoc 5 [39]

12-13 | N3y4eHue GpU3NOIOTHUECKIX CBOUCTB
MUKPOOPTraHU3MOB.

14 Mukpobuosorus Moioka. Busr mopyw. Hcnonb3oBanue ITpoBepka [61, [91. [18],

MPOTHBOMHKPOOHBIX KOHCIIEKTa, [20], [22], [24],

14 MHUKpOGHOIOTHYECKHI KOHTPOIIb KauecTBa Msica TpenapaTos B IMHIIEBOH onpoc > [28], [31], [39]
¥ TIPOJLYKTOB €r0 NMepepaboTKH. TIPOMBIIICHHOCTH.

15-16 | MukpoOHOIOTHS KHCIOMOJIOYHBIX, Ponp MHKpOOpPraHu3MoB B ITposepka [11, 121, [7],
JMETHIECKHX U (YHKITMOHATHHBIX HOpYe CHIPbSI M IHIIEBBIX KOHCIIEKTa, [19], [23], [24],
TIPOJIyKTOB. MIPOIYKTOB. ornpoc [39]

15-16 | MuKpOOUOIIOTHYECKH  KOHTPOIb  KadecTBa 5
MOJIOKA M TIPOJIYKTOB €ro nepepadoTKH.

17 MukpoOHOIIOTHS STl M MENTAHKa. Dkonorus Iposepka [1], [2], [6],

16-17 | MUKpOOHOIOTHYECKHIA KOHTPOIIb KAYeCTBA U MHMKPOOPraHM3MOB,  HX KOHCIIEKTa, [11], [18], [23],
6e30MacHOCTH sifla 1 MeJaHxka . poib B ornpoc 5 | [26][24], [32],

JKU3HEESATEIbHOCTH [34], [35], [39]
YeJI0BeKa.
251 pyOe:xxHasi aTTeCTALUSA 25




251 pyOexxkHas pabora

25

UTOoro

36

54

90

100




Oo0pa3oBaTte/ibHbIE TEXHOJIOTUH

[Mpu peanmzanmu aucoUIuIMHBl «OOMAas MHKpPOOUOJIOTUS M MUKPOOHOJIOTHS» JUIS CTYICHTOB
OYHOTO OT/AEJICHUS UCIIOJIL3YIOTCS CIICAYIOIINE 00pa30BaTeIbHbIC TEXHOJIOTUHU: JICKIIM S, JICKIHSI-HAJIOT,
MPAaKTUYECKHUE 3aHATHS, CAMOCTOSITEIbHAs pabdoTa CTYNCHTOB. VICHONB3yIOTCS MHTEPAKTUBHBIC METOJIBI
00y4eHUsI: TBOPUECKHE 3a/IaHMs, pa3padOTKa MPOSKTOB, UCCIEIOBATEIBLCKUI METOI O0YUCHHSI, KPYTJIbIe
CTOJIBI, IUCITYThI, CCMHHAPBHI.

Koummuec
HNHuTepakTUBHBIC
Ne Tema Bup 3anaTus TBO AkTHuBHBIE (OPMBI bopMeI
4acoB P
1 Bsiaenenue 4ncToi KyabTypbl N
nabopaTopHoe MeToJ1 paboTHI B HCCIIEA0BATEIbCKHIH
MHKPOOPTaHU3MOB. 2
. 3aHATHE ManbIX Tpynmax MeToJ1 00ydeHus
KynpTypasibHble CBOHCTBA.
2 | MeTosbl KOJMYECTBEHHOTO y4eTa nmabopaTopHoOe 5 MeToJ1 paboTHI B HCCIIeA0BATEIbCKHIH
MUKPOOPTIaHU3MOB. 3aHATHE MaJbIX Tpynmnax MeToJ1 00y4YeHuUs!
3 | CnuproBoe OpoxeHue. .
.. | maboparopHoe MeToJ1 paboThI B HCCIIeI0BATEIbCKIH
Omnpenernenue OpOIMITBHOM 2
o 3aHATHE MaJbIX Tpynmax MeTox 00ydeHHs
AKTUBHOCTH U IOABEMHOM CHIIBL.
4 | MomogHOKHCIIOE OpOosKEeHHE. .
nabopaTopHOe MeTo paboTHl B HCCIIEA0BATEIbCKUH
Omnpenernenne 2
o 3aHATHE MaJbIX Tpynmax MeTox 00ydeHHs
KHCJI0TO0Opa3yroniel akTHBHOCTH.
5 | YkcycHokncioe OpoxeHue. nabopaTopHOe 2 MeTox paboTHl B HCCIIEA0BATEIbCKUH
3aHATHE MaJbIX Tpynmnax MeTox 00ydeHHs
6 | JlumonHOKHCIIOE OpOKEHHE. nabopaTopHOe 2 MeTox paboTHl B HCCIIEA0BATEIbCKUH
3aHATHE MaJbIX Tpynnax MeTox 00ydeHHs
Hroro:
12

7. Y4eOHO-MeToAMYecKoe o0ecnevyeHue cCaMOoCTOATEIbHOI padoThl

CamocrosTenbHas pabora OO0ydaroLUXCs SBISETCS OAHMM U3 BUAOB YYEOHBIX 3aHSTUH.
CamocrosiTenbHast paboTa MPOBOJUTCS C LIEIBIO:

— CHUCTEMaTH3allH U 3aKpEIICHHs MOTy4YeHHBIX TEOPETUYECKUX 3HAHUM U MPAKTUYECKUX YMEHUN
00yyaroIuxcst CTy/IE€HTOB;

— yriyOJaeHHs U paclIMpEeHusl TEOPETUUECKUX 3HAHUM;

— (hopMupoBaHUS YMEHHIA HCIIOIB30BATh HOPMATHUBHYIO, ITPABOBYIO, CIIPABOYHYIO JTOKYMEHTAITHIO
U CIIELUAIIBHYIO JIUTEPATYPY;

- (GOpMHpOBAaHUS  CaMOCTOSITEIHLHOCTH
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpeaIn3allliu;

— Pa3BUTHA UCCIIETOBATEIBCKUX YMEHUH.

CamocrosTenbHas paboTa OOy4aroIMXCs OCYLIECTBISETCS HAa NPOTSHKEHUM H3Y4YeHUs Bcel
JIVCHIUIUIMHBI B COOTBETCTBUU C YTBEP)KACHHOW B Y4€OHOM IUIaHE TPYIOEMKOCTBIO (I OYHOU (POPMEI
o0yuyenus 108 yacoB) u COCTOUT H3:

- paboTBhl CTYIEHTOB C JIEKIMOHHBIMH MaTepHajaMH,
3JIEKTPOHHBIX HCTOYHUKOB MH(POPMALIUH 110 3a/JaHHOH TeMeE;

- BBITIOJTHEHUS 3a/IaHUM JIs1 camocTosATensHON paboTel B OUOC COT'Y;

- U3YYEHUS TEOPETHUECKOTO;

- IOJITOTOBKH K SK3aMEHY.

Tembl 1 QopMBI BHEAYIUTOPHOM CaMOCTOSITENBHON pabOThI, €€ TPYIOEMKOCTh COJIEPKATCi B
pazzgene 5, Tabm. 5.1.

MBIIJICHUS, CIOCOOHOCTEH K  CaMOpa3BUTHIO,

MOMCKa W aHajlu3a JHUTepaTrypbl U



8. OneHo4YHBbIEe CPeACTBA U1 TEKYIIero KOHTPOJIsl yCIeBaeMOCTH, Py0esKHO# aTTecTalluu U
NMPOMEKYTOYHOM aTTECTAIMH 110 HTOraM OCBOCHUS! M CHUIIMHBI.

Pabouas nporpamMmMa npeamnosaraer TEKyIKUNA U IPOMEXKYTOUHbII KOHTPOJIb 3HAHUH.

Tekymuii KOHTPOJb — 3TO HENPEPBIBHO OCYLIECTBIISIEMBIM MOHHUTOPUHI YPOBHS YCBOCHMS
3HaHUM U (HOPMHUPOBaHMS YMEHUI M HABBIKOB B TEUCHHME CeMeCTpa WIM ydyeOHoro roga. Texyuuii
KOHTPOJIb 3HAHWH, YMEHHUH M HABBIKOB CTYACHTOB OCYILECTBIISIETCS B XOJ€ Y4EOHBIX (ayIUTOPHBIX)
3aHATHH, NPOBOAMMBIX IO pacnucaHuiro. dopMaMy TEKyIIero KOHTPOJS BBICTYNAIOT ONPOCHl Ha
CEMHHAPCKUX M IPAKTUYECKUX 3aHATHUAX, a TaKKe KOPOTKME (0 15 MuH.) 3a1aHusi, BBINOJHSEMbIE
CTYy/IEHTaMM B HayaJjle JIEKLIUHU C LIeJIbI0 IPOBEPKH HAIUYMs 3HAaHUH, HEOOXOIUMBIX JUIsl YCBOEHUSI HOBOT'O
MaTrepuaa Win B KOHIIE JICKIIUU JUUIS BBIICHEHHUs CTEIICHH YCBOSHUS U3JI0KEHHOIO MaTepHaIa.

PyGeskHbIii KOHTPOJIb OCYLIECTBISETCA MO OoJjiee WJIM MEHEEe CaMOCTOSATENIbHBIM pasjenam —
y4eOHBIM MOJYJSAM Kypca M TPOBOJUTCA 1O OKOHYAHMM HM3YyYCHHS MaTepHuaja MOJYJs B 3apaHee
YCTaHOBJIEHHOE BpeMs. PyOexHbI KOHTpPOJIb MPOBOJUTCSA C LEJIbIO ONPEAETICHHUs KauyecTBa YCBOEHUS
MaTepuaia y4eOHOro MOAyNs B IieloM. B TedeHuwe cemecTpa NMPOBOAMTCS JIBa TaKMX KOHTPOJIBHBIX
MEpONPUATHS 110 rpauKy.

IIpoMe:KyTOYHBIM KOHTPOJIb - UTOrOBas OLIEHKAa 3HAHUM CTYIEHTa, OCYIIECTBIAETCS IIO
HaKONUTEJIbHOW CHUCTEME CYMMHUpPOBaHMEM OajuIOB, MOJIYYEHHBIX B IPOLIECCE TEKYILEro M pyOeKHOro
KOHTPOJIS.

dopma NPOMEKYTOYHOTO KOHTPOJIS — IK3AMEH.

IIpoBeneHne TEKyIIEro M IPOMEKYTOYHOIO KOHTPOJIS MO AUCLUIUIMHE OCYIIECTBIIAECTCS B
cootBercTuu ¢ ITonoxennem COI'Y™,

! Tlonoxenne o TekymeM KOHTPONC YCIEBAEMOCTH H MPOMEKYTOUHON ATTECTAMH OOYYAIONUIMXCS IO OGPa3’0BATCIHHBIM
IporpaMMaM BBICIIET0 00pa30oBaHMs — IporpamMmam OakanaBpuara, MarucTparypsl u cnenuaiantera B COI'Y.(B mocienHed pemakiuu ot
08.07.20 r. Ip.Ne 173)

banjabHasg CTPYKTYpa OlleHKH

MuH. Makec.
dopmMa KOHTPOJIA KOJI-BO | KOJI-BO
0aJ10B 0aJL10B
Texywaa ouenka cmyoenma ¢ meuenue 1-7 nedeau COCTOUT H3: 0 25
* Boinonnenusa 3a0anuil Ha RPAKMUYECKUX 3AHAMUAX 10
* Boinonnenus 00OMauiHux 3a0aHull 10
* CamocmoamenbvHovix pabom 5
1-a pybescnana nucemeHHAs KOHMPOTILHAA pAdOmMa 0 25
Texywian oyenka cmyoenma 6 meuenue 9-15 nedenu cocrout us: 0 25
* Boinonnenusa 3a0anuil Ha RPAKMUYECKUX 3AHAMUAX 10
* Boinonnenusa 00OMauiHuXx 3a0anuil 10
¢ CamocmoamenvHvix padom 5
2-51 pyOescHas nUCbMEHHAL KOHMPOIbHAA padboma 0 25
Hmozo 0 100

Meroauka ¢gopMupOBaHHuS Pe3yabTHPYIOLIEH omenxn.’
B xoze Tekymiero KOHTpoJis CTyAeHThl MoryT HaOpath 0-100 6aios:

1 —s1 pyOexxHasi aTTecTalusl - MAKCUMAaJIbHO 50 6a/1710B; U3 HUX:

Ot 0 1o 25 GamnoB (pyOexHast aTTecTaims) — TeCTupoBaHue B 1rieHTpe TectupoBanuss COI'Y unum
yKa3bIBa€TCsl HCIONb3yeMass NpU M3YyYEHWU JaHHOW JAUCHUIUIMHBI Qopma (mHcbMeHHass pabora,
KOJUIOKBUYM, 3CCE€ U T.1.);




Ot 0 1o 25 GamnoB (Tekymiasi OolleHKa) — aKTHBHAs paboTa 3a JaHHBIA MEPUOJl HA CEMUHAPCKHUX
(TIpaKTUYECKUX ) 3aHATUSIX

2-s1 pyOexxHasi aTTecTanusi — MAKCUMaJIbHO 50 6a/110B; U3 HUX:
Ot 0 o 25 6amnoB (pyOexHas aTTecTalus) — TeCTUpOBaHuUE B IieHTpe TectupoBanus COI'Y;

Ot 0 mo 25 GamtoB (Tekymias OIleHKa) — aKTUBHAs paboTa 3a JaHHBIA MMEPUOJ HA CEMHUHAPCKHUX
(IpaKTUYECKUX ) 3aHATUAX

IIpoMe:RyTOYHBII KOHTPOJIb:

st 3a4era:

3a yCTHBIN OTBET Ha 3a4eTe cTyAcHT nmoiydaer 0-50 6amios.

CryneHTsl,

ABTOMATHUYECKH MOJIYYaloT «3auTeHO.
PesynbpTHpyromias oneHKa CKiIaabBaeTcs mo cooTBeTcTBytomieit bPC gopmyre.

MOJIYYMBIIUE B XOJ€ TEKYyIEro MW pyOekHOro KoHTposus 56-100 Oammos

IIIkana UTOroBOM akageMHYECKOMH YCneBa€eMOCTH CTYACHTOB 110 TUCHUIIJIMHE

Cymma 6asioB Hassauue
71 -100 3a4TEHO
56-70 HE 3a4TECHO

AHaJIOTUYHO I 3a4€eTa.

2 B coorsercraun ¢ ITomnoxenuem o BPC oleHHBAHHS 0GY4AIOMIXCs OUHOM (POPMEI 10 0GPA30BATENHHBIM IPOrPAMMAM BBICIIETO
oOpazoBanus — nporpammam Oakanaspuara u cnenuanurera B ®I'6OY BO COI'Y (ot 05.03.2018 1., mp.Ne 47)

IToxa3zatenn u KPHUHTECPHUHA OLICHUBAHUS KOMIIeTEeHIIUIl Ha PA3JUYHBIX 3Tamnax ux

(l)OpMHpOBaHl/Iﬂ, OINMCAHHuE KA OHCHUBAHUSA

YpoBeHb chOPMUPOBAHHOCTH KOMIIETECHIIMHI

«MHUHUMAJIBLHBII
YPOBEHb He JOCTUTHYT»
(MeHee 55 0a/10B)

Komrmiereniuu ue
c(hopMUPOBaHHI.

«MUHHUMAJIbLHBII
YPOBEHb»
(56-70 6ansoB)

Komnerenuun
c(hOpMHUPOBAHBI.

«CpeaHuii ypoBeHb»
(71-85 6anaoB)

Komrmerennmnu
c(hOpMHUPOBAHBI.

3HaHust OOUIMPHEIE,

«BbICOKMI yPOBEHb)
(86-100 6a/L10B)

Kommerenmun
c(hopMHUpOBaHHI.

3HaHUA TBEPJBIE,

3HaHUA OTCYTCTBYIOT, CdopmupoBansl 6a30BbIE | CUCTEMHBIE. apryMeHTHPOBaHHBIE,
YMEHHMSI U HaBBIKY HE CTPYKTYpPBI 3HAaHUH. YMeHus HocsAT BCECTOPOHHHUE.
c(OpMHPOBaHBEI. YMeHust parMeHTapHbl | PeNpOaYyKTUBHBIH YMeHHUs yCIEMHO
U HOCSIT XapakTep, IPUMEHSAIOTCA | MPUMEHSIOTCS K
PENPOAYKTUBHBIN K PEIIECHUIO THUIIOBBIX PELIEHUIO KaK TUIIOBBIX,
Xapakrep. 3aJlaHui. TaK U HECTaHAAPTHBIX
HemoHcTpupyercs HemoHcTpupyercs TBOPUYECKHUX 3aJlaHUM.
HU3KHUI ypOBEHB JIOCTaTOYHBIN YPOBEHb JemoHcTpupyercs
CaMOCTOATEIbHOCTH CaMOCTOATEIbHOCTH BBICOKHMH yPOBEHb
MIPAaKTUYECKOI'O HABbIKA. | YCTOMYMBOIO CaMOCTOSITEJIBHOCTH,
MIPAKTUYECKOI'O HABBIKA. | BBICOKAs aJallTUBHOCTh
MIPAKTHUYECKOTO HAaBBIKA
Onuncanue KpuTepueB OLlCHUBAHUS
O6yuaromuiics OO6yyvaromuiics OObyuaromuiics OO6yyaromuiics
JIEMOHCTPUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPHUPYET:




- CYLIECTBCHHBIC
poOeBl B 3HAHMAX
yueOHOro MaTepHana;

- JOTYCKAIOTCS
NPUHIUITHATBHEIE
OIMMOKY IPH OTBETE HA
OCHOBHBIE BOTIPOCHI
ounera, OTCYyTCTBYET
3HaHME U TIOHNMaHHUe
OCHOBHBIX TIOHSTHH U
KaTerOpui;

- HETIOHNMaHHe
CYIIHOCTH
JOTIOJTHUTEBHBIX
BOITPOCOB B paMKax
3aJaHui OnJIeTa;

- OTCYTCTBHE YMEHHS

- 3HAHUS TEOPETUUECKOrO
MaTepuana;

- HETIOJIHBIC OTBETHI Ha
OCHOBHBIE BOIIPOCHI,
OIIMOKHU B OTBETE,
HEZ0CTaTOYHOE
MIOHUMaHUE CYIIHOCTH
H3JIaraeMbIX BOIIPOCOB;
- HEyBepeHHbBIC U
HETOYHBIC OTBETHI HA
JIOTIOJTHUTEITbHBIC
BOTIPOCHI;

- HEJIOCTaTOYHOE
BIIAJICHUE JIUTEPATYPOH,
PEKOMEHJOBAaHHOM
porpamMmon
JUCTIUILTUHBL;

- 3HaHUe U TIOHMMaHHe
OCHOBHBIX BOIIPOCOB
KOHTPOJIHUPYEMOTO
00beMa MPOrpaMMHOTO
MaTepuaa;

- TBEP/IbIC 3HAHMS
TEOPETHUECKOTO
MaTepuaa.
-CIIOCOOHOCTh
yCTaHABIUBATh U
OOBACHATH CBSI3b
MIPAKTHKU ¥ TCOPHH,
BBISIBIISITD
MPOTHBOPEYNS,
POOJIEMbI X TCHACHIHH
Pa3BHUTHS;

- IPaBUJIbHBIC U

- Tmy0oKue,
BCECTOPOHHHUE U
apryMeHTUPOBaHHBIC
3HAHUS POTPaAMMHOTO
MarepHuaa;

- IIOJIHOE ITOHMMAaHHe
CYIHOCTH U
B3aUMOCBSI3U
paccMaTpUBaEMBIX
MPOLECCOB U SABJIECHUH,
TOYHOE 3HAHHE
OCHOBHBIX TIOHSITHI B
pamKax 00CyKIaeMbIX
3aJIaHUI;

- CIIOCOOHOCTh
YCTaHaBIUBATh U
00BICHATH CBSI3b

BBITIOJTHSTD - ymeHue 6e3 rpyObix KOHKpEeTHbIE, 0e3 IpyOBIX | MPAaKTUKU U TEOPHUH;
NPaKTUYECKUE 3aJaHns, | OMIHMOOK peraTh omKOO0K, OTBETHI HA - JIOTUYECKU
peayCMOTpPEHHBIC MPaKTUYECKUE 3aJ]laHus, | [TOCTaBJICHHBIE BONPOCHL;, | MOCIIEI0BATENbHbIE,
pOrpaMMoi KOTOPEIE CIIeAyeT - yMEHHE pemarb coJiepKaTeNbHbIE,
JUCLUIUINHBI; BBITOJIHUTb. MIPAKTUYECKUE 3aJaHNs, | KOHKPETHBIE U
- OTCYTCTBHE TOTOBHOCTH KOTOpBIE CIIEAyeT WCYUEPIIBIBAIOLINE OTBETHI
(cmocobHOCTH) K BBITIOJTHUTE; Ha Bce 3a/1aHusl OuieTa, a
JUCKYCCHU M HU3KYIO - BJIaJIeHHE OCHOBHOM TaKXe JONOJTHUTENbHbIE
CTENEHb KOHTAKTHOCTH. JIUTEPATypOH, BOIIPOCHI IK3aMEHATOPA;
PEKOMEHIOBaHHOMI - YMEHHE penIaTh
MIPOTPaMMOi MPaKTUYECKUE 3aJaHHS;
JUCLUIUINHBI; - cBOOOHOE
- HAIM4KEe COOCTBEHHOM | MCIOJIb30BAHNUE B
000CHOBAaHHOM MO3UIMK | OTBETaX Ha BOMPOCHI
10 00CYK1aeMBbIM MaTepraioB
BOIIPOCAM. PEKOMEHI0OBaHHON
Bo3MoxHBI OCHOBHOMU U
HE3HAYNUTCIIbHBIC ):[OHOHHHTGJIBHOP'I
OTOBOPKH M HETOYHOCTH | JIUTEPATYPHI.
B paCKpPbITUU OTACIBbHBIX
MOJI0KEHUN BOIIPOCOB
Ousera, MPUCYTCTBYET
HEYBEPEHHOCTb B
OTBETAax Ha
Onenka Ounenka Ounenka Ounenka
«HEY/I0BJIETBOPUTEb | «yOBJIETBOPUTEJIbHO | «XOPOLIO)» / «OTJMYHOY /
HO» / He 32a4TEeHO » | «3a4TEHO» «324YTEHO» «3a4YTEHO»

1 pyOexxnast aTTecTanus
Ha xakue mporecchl 0OKa3blBaeT BIUSHUE XKUBOTHBII MUP:
+Ta30BbIN COCTaB aTMOC(EpHI,
UHTEHCUBHOCTB OCAJIKOB,

+cocTaB NPUPOJHBIX BOJ,
TeMIIepaTypy OKPY>KaroIeH cpeisl,
+KpyroBOpOT OPraHNYECKUX ¥ HEOPTaHUYECKUX BEILIECTB,
+KJIMMATHYECKHE YCIOBUS U JPYrHe dKOJIOTHYECKUE apaMeTpbl,
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JKupas npupona, mo BepramckomMy, cocraBisieT 6rochepy, BKITFOIAIOIIYIO!
+BceX MpeCcTaBUTeNei paCTUTEIHHOTO U JKHBOTHOTO MHPA,

BOJIHAs cpefa,

+pe3ybTaThl ¥ MIPOAYKTHI JKU3HEIEATSILHOCTH )KHBOTHOT'O MHPA,

cpema oOuTaHwms.

K makpomupy OTHOCSITCS )KHBBIE CYILIECTBA, BUIUMBIE HEBOOPYKEHHBIM [JIa30M — 3TO:
+pacTenus,

+)XKUBOTHEIE,

Oaxtepuu.

K Makpomupy OTHOCSTCS KUBBIE CYIIIECTBA, BUAMMBIC HEBOOPYKEHHBIM TJIa30M — 3TO:
pacTeHus,

JKUBOTHBIE,

+0aKTepHH.

K Mmkpomupy OTHOCATCS MPEACTaBUTENH XHUBOTO MHUpPA, HAXOMAIIUECS 3a TpeaeliaMH pa3pelarorien
CITOCOOHOCTH HAIIIETO TJI1a3a.

+menee 0,1 mm,

Meree 1,0 MM

Mmenee 1,0 MM

MeHee 1,0 HM

TepmuH "MUKpOO" ABISETCI CHHOHIMOM TEPMHHA ""MUKPOOPTaHU3M"'?
+na,
HeT.

IlepBbIMU 3acenuiu 3eMITIO:
BBICHINE PACTCHU,
JKUBOTHBIE,
+MUKPOOPTaHU3MBI.

@dopma B3aMOBBITOJJHOTO CUMON03a — 3TO:
+KOMMEHCAIN3M,

Mapa3suTH3M

HEUTpaJIA3M

®dopma cuMOm03a, IPU KOTOPOH OJMH U3 MAPTHEPOB OKA3bIBAET BPEIHOE BO3JICHCTBUE HA IPYTrOro — 3TO:
+rapasurusm,

KOMMEHCAIIU3M,

HEUTpaIn3M

®opma MapTHEPCTBA, HE OKA3BIBAIOIIETO B3AUMHOTO BIMSIHUA — 3TO:
napasuTH3M,

+HeUTpanusMm,

KOMMEHCAJIU3M.

BonesnerBopHbIE — cIOCOOHBIE BBI3BAaTh HHPEKIIMOHHOE 3a001eBaHEe MUKPOOPTraHU3MBbI:
+11aTOTE€HHBIE,

YCIIOBHO-TIATOTEHHEIE,

canpoduTHbIE.

CriocoOHbIe BhI3BaTh HHPEKITMOHHOE 3a00JIeBaHNE TIPH ONIPEJIENICHHBIX YCIOBUSIX MUKPOOPTaHU3MBI:
+YCII0BHO-IIATOI'€HHBIE,

canpoduTHbIe,

MaTOTeHHbIE.
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Hebose3HeTBOpHBIEC — HE BBI3BIBAIONINE HHOEKIIMOHHBIX 3a00IeBaHUI MUKPOOPTaHH3MBI:
MATOTCHHEIE,

YCIIOBHO-TIATOTCHHEIC,

+canpoHuTHEIE.

B kakux mapctBax Ipupo.ibl 00HAPYKUBAIOTCS MUKPOOPTaHU3MBI ?
+AkapuoTsl, Wiu be3bsnepHsie;

+IIpokapuoTtsl, unu [IpenbsaaepHsie;

+0yKapuoTsl, UK SnepHsle.

Kakum THIIOM HYKIE€MHOBOW KHUCJIOTHI MIPEICTABIICH TeHETHUECKAN MaTeprall BUPycoB?
tonbko JJHK,

JIHK + PHK,

+mu6o JJHK, mu6o PHK,

toipko PHK.

Hexnerounas npupoa HEKOTOPHIX HHPEKITMOHHBIX O0Ie3HeH Oblia MpeIoKeHa;
Teonopom LlIBanHOM,

Marttuacom IlneitnenomM,

+/Imutpriem MBaHOBCKUM.

MCTOIL BBIACIICHUA U U3YUYCHUA 6aKTepHI>'I C HCIIOJIb30BAHHUEM IUIOTHBIX IHUTATCIBHBIX CPCH, HOHy‘-II/IBHH/Iﬁ
Ha3BaHME "METOJ YHCTHIX KyJIbTYyp", pazpadboTai:

ITacrep,

+Kox,

Jlucrep,

MeuHUKOB.

[MpaBuma, unu moctyiatel Koxa, BKIIIOYalOT 00IIUE MOJIOKESHUS:
+pacno3HaBaHus HHPEKIIMOHHBIX OOJIe3HEH,

TedeHust THPEKITNOHHBIX 00JIe3HEH,

poMUIaKTHKN HHOEKIIMOHHBIX 0OJIE3HEH.

KysabTypHBbIE pachl MHKPOOPTaHH3MOB, KOTOPBIE SIBISIOTCS O00S3aTE/IbHBIM 3BEHOM B TEXHOJOIHMH €ro
MPOU3BOJICTBA!

+cnenuduyeckas MEKpodIiopa,

Hecnernuduueckas MUKpodIIopa.

MUKpOOpraHU3MBbl, KOTOPBIE TIOTAJAI0T B MHIIEBBIE TPOAYKTHI U3 OKPYKAIOIIEH Cpellbl, 3arpsI3HsIst UX:
crierduaeckas MukpodIiopa,
+Hecrenuduieckas Mukpodiopa.

Cpenu Hecniennpuaeckolr MEKpO(IOPE MOTYT pa3IHyaThCs:
+canpodurHsie,

+ImaToreHHbIe

+YCII0BHO-IIATOI'€HHBIE,

+MHUKPOOPTraHU3MBbl, BEI3BIBAIOIINE TIOPYY POYKTOB.

WmenHo ¢ pazBuTHEeM OUOJIOTHH BOOOIE U MHUKPOOHOJIOTHH B TOM YHWCIIE, OBUIM BBLIBUHYTHI HEKOTOPHIE
YCTaHOBJICHHBIE KPUTEPHUH, OTINYAOLIUE )KUBYIO MATEPUIO OT HEKUBOM. K X Unciy OoTHOCATCS:

+CHOCOOHOCTD K POCTY M Pa3MHOKEHHIO,

CIIOCOOHOCTH K JIBIXaHUIO,

+00I1a1aHIe HACIICICTBEHHOCTHIO U M3MEHYMBOCTBIO,

CIOCOOHOCTD K MIEpEIBIKEHUIO,

+110IBEP’KEHHOCTD IBOIIOIMHU (IIPOTPECCUBHOM U PETPECCUBHON),

+mpucnocabinBaeMoCTb.
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Homen «Eukaryay Bkirtodaer:

napcTBo Bacteria,

+uapcrBo Fungi (rpubsr),

mapcTBo Vira,

+mapcTeo Animalia (Bkirouas moamapctso Protozoa),
+uapctBo Plantae.

KynbTypy MHKpOOPTaHM3MOB, BBIJICICHHYIO U3 ONPENEIEHHOTO KOHKPETHOTO HMCTOYHHKA (KaKoro-Iroo
OpraHu3Ma WK 00bEKTa OKPYKAIOIICH cpellbl) Ha3bIBAIOT:

+1ITaMMOM,

KIIOHOM,

BUJIOM,

TpUOOH.

KynpTypy MUKpOOPraHU3MOB, OIYYEHHYIO U3 OTHOH MAaTEPUHCKOM KIIETKH, Ha3bIBAKOT:
LITAMMOM,

+KJIOHOM,

BHUJIOM,

TpHUOOH.

bakTepun, ucnomnp3yromue MoJeKyIIpHEId O, B KadyecTBe KOHEYHOTO aKIENITOpa IEKTPOHOB B IpoIecce
JbIXQHUS:

aHa’poOHkIe,

+a3poOHbIE,

(akynbTaTUBHBIE.

bakrepuu, He YTHUIM3HPYIOIIHE MONEKYIApHbIH O, B KauecTBE KOHEYHOTO AKIENTOpPa 3JICKTPOHOB:
+aHa’poOHEIe,

a’poOHEIE,

(akyJIbTaTUBHBIC.

bakrepun, nonyyaroniue SHepruro JMO0 B mpolecce AbIXaHus, JIMO0 MpH OpOKEHHH B 3aBUCHMOCTH OT
HAJINYHMS WITH OTCYTCTBUS KHCIIOPO/Ia B OKpYKarolIel cpejie:

aHa’poOHEIe,

a’poOHEIe,

+{aKyabTaTUBHBIE.

Oxkpacka 1o ['pamy — okpariBanie, OCHOBaHHOE Ha:

+CIOCOOHOCTH BOCIPUHUMATh M YJEPKUBATh BHYTPH KIETKH KpacsIIUi KOMIUIEKC TeHIIMAaHOBOTO
(hMOJIETOBOTO C MOIO0M, JTUOO TEPATh €ro Mocje 00PaOdOTKH 3TAHOJIOM,

CIIOCOOHOCTH BOCIIPMHHMMATH U YACPKHBATh BHYTPH KIETKU KPACSIIHIA KOMIUIEKC METHIICHOBOTO CHHETO C
1o1oM OO0 TEPSTH €ro Mmocie 00paboTKH ITAHOIIOM,

CIIOCOOHOCTH BOCIPUHUMATh W YACPKUBATh BHYTPU KIETKH KpACSIUA KOMIUIEKC TEHIIHaHOBOTO
(noneToBoro ¢ pykcuHOM, JTHOO TEPSTH €ro Mocie 00PabOTKH 3TAHOIOM.

K rpyrire sneMeHToB, ONpeIeIeHHBIX KaK OPraHOTeHbI, OTHOCSTCS:
+as3or,

XJI0p,

+Bos10pO,

Keneso,

+xucnopon,

+yraepon,

Mar"uii.

Kaxnmu NpUMCHaTCIbHBIMU CBOMCTBaMH O6J'Ia,[[aIOT OCHOBHBIC XUMHWYCCKHUEC JJICMCHTHI, O6Hapy)KeHHI>IC B
6aKTepI/IaHBHI)IX " IPpYyTux KICTKax:
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OHU JIETKO B3aUMOJICHCTBYIOT C KUCIIOPOJIOM,

+0HM camble JIETKUE CPEJIH DIIEMEHTOB, CIIOCOOHBIX 00Pa30BBIBATh POYHBIC KOBAICHTHEIEC CBSI3H,

+OHU JIETKO B3aMMOJCUCTBYIOT JPYT C JAPYTOM,

+a30T, KHUCIOPOA M YIJIEPOJ MOTYT O0Opa30OBhIBaTh OJMHAPHBIC W JIBOWHBIC CBS3H, Oyarojaps KOTOPBIM
PE3KO MPHYMHOKAETCS YUCIIO 00pa3yeMbIX UMH COSIMHEHHUM,

OHHU JIETKO PacTBOPSIOTCS B BOJIE,

+yriepo crnocoO0eH 00pa30BhIBATh TPOMHKIC CBS3H C JIPYTUMH aTOMaMHU yTIJIepoJia U a30Ta,

+yrmepon cmocoOeH 00pa3oBBIBaTh  YIIIEPOA-YTIAEPOAHBIE CBS3W, Onaromaps dYeMmy BO3MOXKHO
(hopMupoBaHue OECUUCICHHOTO KOJUYECTBA PAa3HOOOPA3HBIX OPTaHIMYECKUX MOJIEKYIL,

+COeAMHCHUS YIJIepoAa MOTYT HMETh Pa3JIMYHYI0 TPEXMEPHYIO CTPYKTypy Oyiarojaps oOpa30BaHUIO
TETPASAPUICCKON KOH(PUTYpPAIIUH BOKPYT KKIOTO aTOMa yriiepo/ia 3a CUET CIIAPSHHBIX AJICKTPOHOB.

OcHoBoMoONAraroIe KPUTEPUH, OTIUYAIOIINE S3YKAPUOT OT MPOKAPHOT:

+IPOKAPUOTHI OUCHb MaJIbl,

+KOMITapTMEHTAIH3AIHS TPOKAPHOTHIECKON KIIETKH 3HAYUTEIHHO MEHEE BhIpakeHa MOP(OIIOTUIECKH,
+BCs TeHeTHYeCKast HHPOPMAITHS ITPOTOITUTA COACPIKUTCS B eaquHCTBeHHON HITH JIHK,
+pa3MHOXKEHHUE, KaK MPaBUIIO, IPOUCXOIUT ITyTeM OMHAPHOTO JCIICHYS,

+ MeNTHAOTINKAH — SBISIETCS MapKEPHBIM T€TEPOITOTMMEPOM H HE BCTPEUACTCS Y IYKapHOT.

B ocHoBe nentunorivkana (MyperHa) HaXOJquTCs:
JMMOHHAsI KUCIIOTA,

+MypamoBast (TJIFOKOMypaMoBasi) KUCIIOTa,
yKCyCHasl KUCIIOTa,

MOJIOYHAsl KUCIIOTA.

[entunornukan y I'pam+ u ['pam- GakTepwii mocTpoeH:
+110 ¢AMHOMY NPUHIIHUITY,
MMeeT NMPUHLIUITUAIBHbIE Pa3Inyusl.

OpraHu3Mebl, B TOM YHCJIE U TPUOBI, CIOCOOHBIE Pa3BUBATHCS B Y3KOM WHTEPBaJie TEMIIEPATyp HA3bIBAIOTCS:
+CTCHOTCPMHBIMU,
9BPUTECPMHBIMU.

OpraHu3Mbl, B TOM YHCIIE U TPHOBI, CHOCOOHBIE PAa3BHBATHCS IMPHU CAMBIX PAa3HBIX TEMIEPATYpHBIX
YCIOBHSX Ha3bIBAIOTCS.

CTCHOTCPMHBIMH,

+3BPUTCPMHBIMH.

I'puOBI IpUHAIEKAT K:
(hoT0aBTOTPOGHBIM OpraHu3MaMm,
+reTepoTpO(HBIM OpraHU3MaM.

Tpu Tuma pa3sMHOXKEHHS — BETETATHBHOE, OECIOJO€ PENPOAYKTHBHOE M IIOJIOBOE PEMPOIYKTHBHOE,
CBOMCTBEHHHI.

+rpubam U pacTeHUsM,

BUpYCaM U OaKTEpHsIM,

JKUBOTHBIM.

OtpaBneHue MetabonuTaMu rpuOOB Ha3bIBACTCH:
+MHIETH3M,

+MHKOTOKCHKO3,

MUKOTEHHAs aJIepTusl,

MHKO3.

['umepuyBCTBUTEIBHOCTS K HESIOBUTHIM BEIIECTBAM IPHOOB HA3BIBACTCS:
MHUILIETU3M,
MHKOTOKCHKO3,
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+MHUKOTCHHAs aIeprus,
MHKO3.

Nudexnnonnsie 3a005ieBaHus, BRI3BAHHBIC IPUOaMHU, HA3bIBAKOTCS:
MUKOI'E€HHAas aJljIeprus,

MHILICTHU3M,

MHMKOTOKCHKO3,

+MHKO3BI.

VYBenuueHue momyssaiii BUPYCOB MPOUCXOTUT MYTEM:
OMHAPHOTO JCIICHUS,

+penpoayKLHH,

MTOYKOBAHUS.

SIBnstsich OOMUTAaTHRIMU TIAPA3UTAMU, BUPYCHI PEIPOAYIIHPYIOTCS
B MIEPUTIIA3MATHYECKOM ITPOCTPAHCTBE,

+B IIUTOIIA3ME )KHUBBIX KIIETOK,

B MEXXKJIETOYHOM MPOCTPAHCTBE,

+B sIIpe KUBBIX KIETOK.

JM3BbIOHKTUBHBIM (Pa300IEHHBIM) CIIOCOOOM Pa3MHOMKAIOTC:
OaxTepuw,

pacTeHus,

+BUPYCHI,

>KUBOTHBIE.

BkiouaeT B cebs Bce cocTaBHBIE SIEMEHTHI BUPYCHOM YaCTHIIBL:
+BUPHOH,

BUPYC,
Karcu/i.

K mpuHIMMMANEHBIM OTIIMYHSIM BUPYCOB OTHOCSATCS:

+Hanmuare oHOTOo THNA HykienHoBor kucioTsl (JJHK wm PHK),

OuHapHOE JCIICHHE,

+OTCYTCTBUE KJIETOYHOTO CTPOEHUS U OCIIOKCUHTE3UPYIOIINX CUCTEM,

anuKaIbHBIN POCT,

+BO3MOXXHOCTh UHTETPAIIMN B KJIETOUHBIN T€HOM M CHHXPOHHOHN C HUM PeTUINKAIIUH.

JIBOifHYI0 CHMMETpHIO, KOTJa T'OJIOBKa OpraHM30BaHA MO IMPUHIUIY KyOHMYEeCKOH, a OTPOCTOK — IO
MPUHIMITY COUPATEHON CHMMETPUH, UMEIOT:

«TOJIBIE» BUPYCHI,

«OJIIETHIE» BUPYCHI,

+0aktepuodarm.

CrnoxHeHIui npouece B3auMOACHCTBHS ABYX T€HOMOB ITPH BUPYCHOM MH(EKIINU BKIIOYAET B 6 CTAIHMA:
+ancopOLust BUPHOHOB,

JM3MC BUpYCa,

+TIPOHUKHOBEHNE BUpPYyCa B KIETKY,

+"pazneBanue" M BEICBOOOXKICHHUE BUPYCHOT'O TeHOMA,

+CHHTE3 BUPYCHBIX KOMIIOHEHTOB,

JieJieHe BUpyca,

+(opMupoBaHre BUPHOHOB,

+BBIXOJ] BAPUOHOB U3 KJIETKH.

IIpotyKTHBHBIN TUI B3aUMOJEICTBUS BUPYyCa C YyBCTBUTEIBHOM KIETKOM!
+3aBepiuaercs 00pa30BaHHEM HOBOIO IIOKOJICHMS BHPHMOHOB M BBIXOJ HMX B pe3yibTare JH3Hca
3apayKEHHBIX KJIETOK,
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3aBeplIaeTcs BCTpaumBaHueM (MHTerpamnmeirt) BupycHoit [JHK B Buae mpoBupyca B XpoMOCOMY KJIETKH U
MOCTEAYIOINM (PYHKITMOHHPOBAHMEM KaK €€ COCTaBHAs YacTh C COBMECTHOM peIUIHKAaIIieH,

He 3aBepIraeTcs 00pa3oBaHUEM HOBBIX BUPHOHOB, IMOCKOJIbKY WH(EKIIMOHHBIN MPOIECC MpephiBacTCs Ha
OJITHOM U3 3TaroB,

MPOUCXOANT TpHW WHOHUIMPOBAHUH KIETKH JABYMSI BUPYCaMU M BO3HHUKAET HE IIPH BCAKON KOMOHMHAIINU
BO30yIUTENEH.

Buponekcuc:

+3aKIIF09aeTCs B CIIMSHUU BUPYCHOTO CYTIEPKAIICHIA C KIETOYHOU WIIH SIIEPHON MeMOpaHOH M POUCXOTUT
MIPY ITOMOIIIY CIIEIUAILHOTO Oelika ciusiHus — F-0erka, BXOSIIEro B COCTaB CylepKarcuia,

BUPYCHI TIPOHHMKAIOT B (harolUTHPYIONIUE KICTKH, YTO IPUBOUT K HE3aBEPIIICHHOMY (haroIuTosy,

MIPOUCXOANT B PE3yIbTAaTE 3aXBATHIBAHHS U MOTJIOMICHUSI BUPHOHA YyYBCTBUTEIHHON KIETKOH.

2 pyOexxHast aTTecTalMsA

TepmuHOM "WH(DEKIIMOHHBIN TTporiecc” 0003HAYAIOT:

+COBOKYITHOCTh  (DM3MOJIOTMYECKMX W TATOJIOTUYECKUX  pPEaKluil, BO3HUKAWOIIMX B
BOCIIPUMMYHUBOM OPraHU3ME B PCIYJILTATE €TO B3aI/IMOILCI>’ICTBH$[ C IPOHUKIIMMH U PASMHOXKAOIINMHUCA B
HEM MATOTCHHBIMU HJIM YCJIOBHO-IIATOTCHHBIMH OaKTEpPHUSIMH, IPUOAMU M BUPYCaMHU M HAIPABJICHHBIX Ha
MoJIepKaHue TOCTOSHCTBA BHYTPEHHEH Cpeibl MAaKpOOpTraHu3Ma (ToMeocTasa);

COBOKYITHOCTh  (PM3MOJIOTMYECKMX W  TATOJIOTUYECKUX  pPEaKlui, BO3HHUKAMOIIUX B
HCBOCIIPUUMYHUBOM OPraHMU3MC B PE3YJILTATC €O B3aHMOH€ﬁCTBHﬂ C MIPOHUKIIMMHU U PASMHOXAOIIUMHACA
B HEM TaTOTCHHBIMHU HJIU YCJIIOBHO-TIATOTCHHBIMU OaKTEPUSAMH, TPUOAMU U BUPYCAMHU U HAlpPaBJICHHBIX
Ha MO/JIEpKaHNE TIOCTOSIHCTBA BHYTPEHHEH Cpeibl MaKpoOpraHu3ma (romeocTasa);

COBOKYITHOCTb (PM3UOJOTMYECKUX U MATOJOTHUECKUX PEaKIMii, BOSHUKAIOUINX B BOCIPUUMYHUBOM
OopraHusMe B PpEC3yJbTaTe Cro B3aI/IMOIIeI>'ICTBI/I$I C IMNPOHUKINHMMHU W Pa3MHOXAIOOIUMHUCA B HEM
canpo@UTHBIMU ~ OaKTepUsAMH, TPHOAMU U BUPYCaMHU M HANPABJICHHBIX HA IMOJJCPKAHUE TMOCTOSHCTBA
BHYTpPEHHEH Cpe/ibl MAaKpoOpranusma (romMmeocrasa).

B ocHoBe MH(}EKIMOHHOTO mpolecca, HE3aBUCUMO OT YPOBHS SBOJIOIMOHHOW OpraHU3aluu
MIaTOTE€HHOTO areHTa, JIEKNUT:

(eHOMEH KOMMEHCaIN3Ma;

+(deHOMeH NMapa3uTu3Ma;

(eHOMEH HeHTpanu3Ma.

HeorpemnembimM kputepriemM napa3zuTu3ma sBIISIETCS:
+aHTaroOHu3M;,

HEUTPaIN3M;

KOMMEHCAIU3M.

ITapa3uTn3Mm ecTb CBOMCTBO:

HE 3aKpEIUICHHOE N'€HETUYECKH BHYTPU BUJA, HE MEPEIAIONICECS B MOCIEAYIOMNX MTOKOJCHUSAX U
OTIPEETISIONIEECs] CIOCOOHOCTHIO TMOMYNSIIMM K Tapa3sHuTHUYECKO ¢opMme CYIIeCTBOBAaHUS B KUBOU
CHCTEME;

+3aKpEIUICHHOE TeHETUYECKH BHYTPH BHUJA, NEpPEHArolleecs B IMOCIEAYIOIIUX IOKOJEHUSIX HU
OTIPEIEIISIONIEECss CIIOCOOHOCThIO TOMY/SIUM K Tapa3suTUYECKOW (opMe CYIIECTBOBAHUS B IKUBOU
CHCTEME;

HE 3aKpEIUICHHOE TEeHETHYECKH BHYTPH BHJA, MEpPENaronIeecs B MOCIEAYIONIUX MOKOJIEHUSIX
HEXPOMOCOMHBIMU (paKTOpaMU H OTPEACISIONIEeCs] CIIOCOOHOCTHIO TOMYNSIMA K Tapa3suTUYeCKOM
(dhopme CyIIeCTBOBAHUS B )KUBOU CHCTEME.
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Ha BCEX CTagusix HOHy.H}ILII/IOHHOI‘O IIHUKJIa Hepa?)pBIBHO CBsA3AaHbBI C OpI‘aHI/I?)MOM XO0351Ha,
+00JIUTaTHBIC MMAPa3UTHI;

(bakyJIbTaTUBHEIC TAPA3UTHI;

CITyYaiHbIC TAPa3UTHI.

B npornecce mUpKyISIUM MOTYT HCIOJb30BaTh U BHEIIHIOI Cpelly, HO mapa3utudeckas asa
HMMEET JUIsl HUX OIpeIeNisitoliee 3HaueHHe !

o0JMraTHbIC Mapa3uThl;

+daKynpTaTUBHBIC TTAPA3UTHI;

CIIy4aifHbIC MMapa3uTHI.

CanpodwurtHas ¢asza I HUX SBISAETCS OCHOBHOM M 00S3aTEIbHOM, a Mapa3suTHYecKas — JIMIIb
SIN30JUUCCKOM.

00JIMTaTHBIC ITAPA3HTHI;

(bakyJIbTaTUBHEIC TAPA3UTHI;

+Ciy4JaliHbI€ Mapa3uThI.

[Tox BOCHPUHUMYHMBOCTBIO CIEIyEeT IOHUMATD.

+CIIOCOOHOCTP ~ MAaKpOOpraHuM3Ma pearupoBaTb Ha  BHEAPEHHE I[apa3uTa  pa3BUTHEM
MH(EKIMOHHOIO IpoLecca B €r0 MHOTOOOPA3HBIX NMPOSABICHUAX — OT HOCUTENIbCTBA A0 KIMHUUYECKU
BBIPaKEHHOW MH(EKIIMOHHOM 00JIe3HN;

CIOCOOHOCTh MaKpOOpraHu3Ma HE pearupoBaTb Ha BHEAPEHHE Mapa3uTa pa3BUTHEM
MH(PEKIIMOHHOTO TPOIecca B €r0 MHOTOOOPA3HBIX TMPOSBICHHUSAX — OT HOCHUTEIBCTBA JO KIMHHYECKH
BbIpQ)XEHHON MH(EKIIMOHHOHN 00JIe3HH;

CHOCOOHOCTh MaKpOOPTaHU3Ma pearnpoBaTh Ha BHEAPEHHUE Tapa3uTa pa3BUTHEM HH()EKIIMOHHOTO
nporecca B KIIMHUYECKU BbIpa)KeHHON MH(EKIIMOHHOH 00JIe3HHU.

[TepBas cragus HHPEKIIMOHHOTO TIpoIiecca:

+IIPOHMKHOBEHUE MMAPA3UTa B MAKPOOPTaHU3M;

KOJIOHHM3AIlMs WM TOPU30HTAIIBHOE 3aCe/ICHUE M MEHETpalls WM BEPTUKAIBHOE 3acelieHue (Tpu
HaJUYUH TaKON CIIOCOOHOCTH) KOYKHBIX MOKPOBOB U CIIM3UCTHIX 000JI0UEK B MECTE BXOJIHBIX BOPOT;

JUCCEMUHALIMS, T.€. PAaCHpOCTpPaHEHUE Mapa3uTa 3a Mpeleibl NEPBUYHOTO Odara BHEAPEHUS U
KOJIOHM3AIIUU MaKpOOPTaHU3Ma, YTO BEJET K TeHepau3aiui HHPEKIIMOHHOTO MpoIiecca.

Bxonnble BopoTa nuH(peKInu — 310!
+TKaHH U OpPTaHbl, 4epe3 KOTOpbIE Mapa3uT COCOOEH MPOHUKATh B MAKPOOPIaHU3M;
TKAaHU U OpPTaHbl, Yepe3 KOTOPbIE Mapa3UT CIOCOOEH pacipOCTPaHATHCS BO BHEILIHEH Cpejie.

Bropast cragus nHQEKIMOHHOTO mpolecca:

IIPOHUKHOBEHUE Mapa3uTa B MaKpOOPTraHU3M;

+KOJIOHU3ALIMsl WIN TOPU30HTAIBHOE 3aCEJICHUE U MIEHETPalUsl WU BEPTUKAILHOE 3acesIeHue (IIpu
HAJINYMU TaKOW CIIOCOOHOCTH) KOXKHBIX ITOKPOBOB M CIIM3HMCTHIX 000JI0UEK B MECTE BXOHBIX BOPOT;

JUCCEMHMHALINS, T.€. PACIPOCTpaHEHHE Mapa3uTa 3a Ipelesbl MEPBUYHOIO Oovara BHEIPEHUS U
KOJIOHM3AIMK MaKpOOpraHu3Ma, 4To BeJleT K reHepain3alui HH(EKIMOHHOTO Mpoliecca.

Ilenerparueii Ha3pIBAETCS:

CIIOCOOHOCTh ~ MMapa3WTa NPOHHUKATh  YEpPe3  MEKKJIETOYHOE  IPOCTPAHCTBO  DIUTEHUS
MAaKpOOpPraHU3Ma;

CIOCOOHOCTH TIapa3uTa MPOHUKATh B KPOBOTOK MAaKpOOpPraHU3Ma,

+CnocOOHOCTh Mapa3uTa MPOHUKATh BHYTPh KIETOK MaKpOOPTraHU3Ma.

Tpetbst cTaaus HHPEKIIMOHHOTO Mpoliecca:
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MOOUIM3aIUs 3aTUTHBIX MEXaHIU3MOB MaKpOOPTaHU3Ma,

OKOHYAHUE U UCXO/IbI MH(EKIIMOHHOTO MPolIiecca,;

+IMCCEMUHALIMS, T.€. PACIPOCTPAHEHUE TMapa3uTa 3a Mpejelibl MEPBUYHOIO ouyara BHEAPECHUS U
KOJIOHU3ALMKU MaKpOOPTraHU3Ma, YTO BEJIET K 2eHepanuzayuu MHPEKIMOHHOTO IpoIecca.

YetBepTas craaust HHGEKIHOHHOTO MpoLiecca:

+MOOMWIM3aLKA 3aIUTHBIX MEXAaHU3MOB MAaKpOOpraHU3Ma,

OKOHYAHUE U UCXO]IbI MH(EKIIMOHHOTO MPoliecca,;

JIUCCEMUHALIMSA, T.€. PACIPOCTPAHEHUE Mapa3uTa 3a IPEEIbl EPBUYHOIO O4Yara BHEIPEHHS U
KOJIOHU3ALMKU MaKpOOPTraHU3Ma, YTO BEJET K 2eHepanuzayuu MHPEKIMOHHOTO Ipolecca.

[TsaTas cranus nHGEKIUOHHOTO Mpolecca:

KOJIOHM3ALlMsl WIX TOPU30HTAIBHOE 3aCEJIEHNE U NIEHETpallus WIN BEPTUKAJIBHOE 3aceieHue (1pu
HAJIMYUU TaKOM CITIOCOOHOCTH) KOXKHBIX TOKPOBOB M CIM3UCTBIX 000JI0YEK B MECTE BXOAHBIX BOPOT;

JUCCEMUHALIMS, T.€. PACHPOCTPAHEHHUE Iapa3uTa 3a Mpeeibl MePBUYHOrO Ouyara BHEAPEHUS U
KOJIOHM3ALUKU MaKpOOPTraHU3Ma, YTO BEJIET K FreHepain3alii HHPEKIIMOHHOTO MpoIiecca;

+0KOHYaHUE ¥ UCXObI UHPEKIIMOHHOTO TIpolecca.

ITaToreHHBIE MUKPOOPTaHU3MBbI — ITO:

OOIIUpHAsT TPyIa MHKPOOPraHW3MOB, i KOTOPBIX OOJE3Hb MAaKpOOPraHHW3Ma HE SIBISCTCS
HEOOXOMMBIM YCIIOBHEM CYIIECTBOBAaHHS OMOJOTHYECKOTO BHU/A, @ MIPECTABISET PE3yabTaT HApyIICHUS
CUMOHMOHTHBIX OTHOIIECHU;

+B030yauTENM WH(MEKIUOHHBIX OOJE3HEH 4YeNnoBeKa, JKUBOTHBIX W PACTCHHU, UISI KOTOPBIX
CYIIECTBOBAHUE MX B MaKPOOPTaHHU3ME SIBIISCTCS HEOOXOAMMBIM YCIOBHEM COXPAaHEHHS MHUKPOOa Kak
OMOJIOrMYECKOr0 BUIA,

MHKPOOPTaHU3MBbI, CYIIECTBOBAHHE KOTOPHIX, KAK OMOJIOTHYSCKUNA BH/I, ONMPEICISETCS HATHYHEM
B cpeL[e TOTOBBIX OpFaHI/I‘IeCKI/IX BCIICCTB U HEC 3aBHUCUT OT MaKpOOpFaHI/I3Ma.

Y CII0BHO-TATOT€HHBIE MUKPOOPTAHU3MBI — 3TO:

BO30yauTeNnn WH(QEKIIHMOHHBIX OONe3HEeH dYeloBeKa, >XMBOTHBIX W PACTEHUU, UISI KOTOPBIX
CYIIIECTBOBAHUE MX B MaKpOOpPTaHU3ME SIBISIETCS HEOOXOIMMBIM YCIOBUEM COXpaHEHUs MUKpoOa Kak
OMOJIOTMYECKOTo BUIA,

MHUKPOOPTaHU3MBI, CYIIECTBOBAaHUE KOTOPBIX, KaK OMOJOTUYECKHUIN BHU, OMPEIETISETCS HATHIHNEM
B Cpe/ie TOTOBBIX OPraHUYECKUX BELIECTB U HE 3aBHCHUT OT MAKpPOOPraHU3Ma,

+001mupHas Tpymnna MHUKPOOPTaHU3MOB, JUIsI KOTOPHIX OO0JIE3Hh MaKpOOpraHU3Ma HE SIBIISETCA
HEO0OXOIUMBIM YCJIIOBUEM CYIIIECTBOBAHMS OMOJIOTHYECKOTr0 BH/IA,  IPECTABISIET PE3yIbTaT HApYIICHUS
CUMOMOHTHBIX OTHOIIIEHUH.

Canpodursl — 310!

oOlmmMpHas Tpymnna MHUKPOOPTaHU3MOB, AJS KOTOPHIX OOJIE3HH MaKpOOpraHU3Ma HeE SBISETCS
HEO0OXOJIMMBIM YCJIOBUEM CYILIECTBOBAHUS OMOJIOrMYECKOI0 BUJIA, a PEJCTABIISET PE3yJbTaT HapyIICHUS
CUMOHMOHTHBIX OTHOIICHUI,

BO30yIuTEeNN WH(QEKIMOHHBIX OOJie3HEeH 4YeNoBeKa, >KMBOTHBIX W PACTeHUM, Uil KOTOPBIX
CYIIECTBOBAHHE HUX B MAaKpPOOPTaHU3ME SIBIISETCS HEOOXOJUMBIM YCIOBHEM COXPaHEHHs] MHKPOOa Kak
OMOJIOTMYECKOT0 BH/IA,

+MUKPOOPTaHU3MBI, CYIIIECTBOBAHUE KOTOPHIX, KAaK OMOIOTHYECKUN BU/I, OMIPEIEsIeTCS HaTnuueM
B cpe)]e TOTOBBIX OpFaHI/I‘—IeCKI/IX BCIIICCTB U HEC 3aBUCHUT OT MaKpOOpFaHI/I3Ma.

BupyneHTHOCTh — 3TO:

Mepa YCTOMYMBOCTM K BHEUIHUM BO3JCHCTBUAM, €€ KAaueCTBEHHAs XapaKTepUCTUKA U
(beHoTUITHYECKOE MPOSIBIIEHNE TE€HOTHIIA,;
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Mepa yCTOMYMBOCTH K (pakTopaM MMMYHUTETa, €€ KadeCTBEHHass XapaKTepHCTUKa U
(eHOTUNHMYECKOE TPOSIBIIEHUE TeHOTHA;

+Mepa MATOTCHHOCTH, €€ KayeCTBEHHas XapaKTepUCTHKa M (PEHOTUIUYECKOE TPOSIBICHHUE
TeHOTHUIIA.

JletanpHas g03a — 310!

+HaWMEHbIIIEE KOJIUYECTBO KUBOTO BO30YAUTENSI WM TOKCHHA, BBI3BIBAIOIIECE B OIMPEICICHHBIM
CpOK ru0esb KOHKPETHOTO KOJMYECTBA KUBOTHBIX, B3SATHIX B OIBIT (%);

HAaWMEHbIIIEEe KOJUYECTBO KMBOIO MUKPOOPTraHU3Ma WIH €ro TOKCHUHA, BHI3BIBAIOIIEIO B TEUCHUE
OIpeIeIEHHOT0 BpeMeHU rubdeinb 95 % skcrnepruMeHTaIbHbIX )KUBOTHBIX, B3SITHIX B OIIBIT,

HAaWMEHbIIIEEe KOJUYECTBO KMBOIO MUKPOOPTraHU3Ma WM €ro TOKCHHA, BBI3BIBAIOIIETO B TCUCHHE
ornpezaeneHHoro BpemeHu rudeins 50 % sKcrnepuMeHTaIbHBIX )KUBOTHBIX, B3SITHIX B OIIBIT.

Nudunupyromas 1o3a — 310:

MHUHHMAaJIbHOE KOJIMYECTBO JKUBBIX MHUKPOOPIaHM3MOB, BBI3BIBAIOIIEE PA3BUTHE WH(EKIMOHHOTO
3aboneBanus y 100 % 3apa’k€HHbBIX SIKCIIEPUMEHTAJIbHBIX )KUBOTHBIX, B3STHIX B OIIBIT,

+MHUHHMAIbHOE KOJUYECTBO KUBBIX MHKPOOOB, CIIOCOOHOE BBI3BATh MH(EKIIMOHHOE 3a00IIeBaHNE
y ONPE/IETICHHOr0 KOJIMYECTBA KUBOTHBIX, B3STHIX B OIBIT (%);

MUHUMAaJIbHOE KOJMYECTBO >KMBBIX MUKPOOPTIaHM3MOB, BBI3bIBAIOLIEE PAa3BUTHE MH(PEKLIHOHHOIO
3aboneBanus y 50 % 3apakeHHBIX 3KCIIEPUMEHTAIbHBIX ’KUBOTHBIX, B3SITHIX B OIIBIT.

DIm (dosis letalis minima) — sro:

+HAaUMEHbBIIIee KOJMYECTBO )KMBOT'O MUKPOOPTaHU3MA HITH €r0 TOKCHHA, BBI3BIBAIONIECTO B TCUCHUE
OTIpeIeNIEHHOTO BpeMeHH rubdenb 95 % skcrnepruMeHTaIbHBIX )KUBOTHBIX, B3SITHIX B OIIBIT,

HAaUMEHbIIIee KOJIMYECTBO KHUBOTO MUKPOOPTaHW3MA WJIM €0 TOKCHHA, BHI3BIBAIOIIECTO B TCYCHUE
orpezaeneHHoro BpeMeHu rudensb 50 % sKcrnepruMeHTaIbHbIX )KUBOTHBIX, B3SITHIX B OIIBIT,

MUHUMAJIBHOE KOJIMYECTBO KUBBIX MUKPOOOB, CITOCOOHOE BBI3BAaTh MH()EKIIMOHHOE 3a00JICBaHUC Y
OTIpPEENIEHHOTO KOJTUYECTBA KUBOTHBIX, B3SATHIX B ONBIT (%).

LD 50 —sto0:

Mepa YCTOMYMBOCTH K BHEIIHHUM BO3JICHCTBUSAM, €€ KA4YeCTBCHHAs XapaKTEePHCTUKA U
(heHOTUITHYECKOE MPOSIBIICHNE T€HOTHIIA,;

Mepa YCTOMYMBOCTH K (akTOpaM UMMYHUTETa, €€ KAYeCTBCHHAs XapaKTePUCTHKA U
(heHOTUITHYECKOE MPOSIBIICHNE T€HOTHIIA,;

+HaUMEHbIIIee KOJMYECTBO JKHBOT'O MUKPOOPTAaHU3MA HITH €r0 TOKCHHA, BBI3BIBAIOIIETO B TCUCHHE
ornpeaeneHHoro BpeMeHu rudens 50 % sKcrnepruMeHTaIbHBIX JKUBOTHBIX, B3SITHIX B OIIBIT.

ID 100 — so:

HAaUMEHbBIIIee KOJIMYECTBO KHUBOTO MUKPOOPTAaHU3MA WJIM €T0 TOKCHHA, BBI3BIBAIOIIECTO B TCUCHUE
OTIpeIeIEHHOTO BpeMeHH rudeinb 95 % sKcrepruMeHTaIbHBIX )KUBOTHBIX, B3STHIX B OIIBIT,

HAaUMEHbBIIIee KOJIMYECTBO KHUBOTO MUKPOOPTAHU3MA WJIM €0 TOKCHHA, BBI3BIBAIOIIECTO B TCUCHUE
ornpeaeneHHoro BpeMeHu rudensb 50 % sKcrnepruMeHTaIbHBIX )KUBOTHBIX, B3SITHIX B OIIBIT,

+MUHUMAIBHOE KOJMYECTBO KUBBIX MUKPOOPTAHU3MOB, BBI3BIBAIOIIEE PA3BUTHE WH(EKITHOHHOTO
3aboneBanus y 100 % 3apaskeHHBIX SKCIIEPUMEHTATBHBIX JKUBOTHBIX, B3SITHIX B OIIBIT.

ID 50 — »t0:

HANMMCHBIIICC KOJINYCCTBO JKUBOTO MI/IKpOOpFaHI/ISMa WJIM €0 TOKCHHA, BbI3bIBAIOIICTO B TCUCHUC
orpeaeneHHoro BpeMeHu rudensb 50 % sKcrnepruMeHTaIbHBIX )KUBOTHBIX, B3SITHIX B OIIBIT,

MHUHUMAJIBHOE KOJIMYECTBO )KUBBIX MHKPOOOB, CITOCOOHOE BBI3BAaTh MHPEKIIMOHHOE 3a00JIeBaHUE Y
OTIpEeICNIEHHOTO KOJTMYECTBA KUBOTHBIX, B3SITHIX B OMBIT (%);

+MUHHUMAJIIBLHOE KOJUYECTBO KUBBIX MHKpOOpFaHI/ISMOB, BBI3BIBAKOIIICC pa3BI/ITI/Ie I/IH(i)eKIII/IOHHOFO
3aboneBanus y 50 % 3apaxeHHBIX IKCIIEPUMEHTAIBHBIX KUBOTHBIX, B3SITHIX B OIBIT.
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[To moTpedHOCTH B BOJIE IJIsl pOCTAa MUKPOOPTaHU3MBI THIPO(UTHIL:
+BJIaroJIr00UBEIE;

CpEIHEBIArOJII0OUBHIC;

MUHHMAJIBHO MOTPEOIISIONINE BOTY.

[To moTpeGHOCTH B BOJIE IS POCTa MUKPOOPTaHU3MBI ME30(UTHI:
BJIArOJIFOOUBLIE;

+CpeHeBIarotoOuBEIE,

MHUHUMAJIBHO TOTPEOISIONINE BOTY.

[To moTpedHOCTH B BOJIE ISl POCTa MUKPOOPTaHU3MBI KCEPOPHUTHI:
BJIaroJr0OUBEIE;

CpEIHEBIArOJIt0OUBHIC;

+MUHUMAJIBHO MOTPEOISIONINE BOTY.

ITacTepuzanus — 3T0:
+HarpeBaHue npoaykra npu remneparype 63... 80°C B teuenue 20...40 muH.;
+HarpeBanue npoaykra npu remneparype 90...100°C B TeueHue HECKOJIBKUX CEKYH/I.

Crepwinsanuei Ha3bIBaeTCsl:

HIOJTHOE OCBOOOXK/IEHHE KaKOT0-JTMO0 MUILEBOTO MPOAYKTA OT )KUBBIX MUKPOOPTaHU3MOB;
HIOJTHOE OCBOOOX/IEHHE KaKOr0-JIH0O0 MUIEBOr0 MPOAYKTa OT CIIOp;

+TI0JIHOE OCBOOOXKICHHE KAaKOT0-JI00 MHUIIEBOTO MPOAYKTA OT KUBBIX MUKPOOPTaHU3MOB H
criop.

JIJIst TOCTHYKEHUS TEMITePATyPhl BBIIIE TOYKH KUIICHUS BOJBI TIOJIB3YIOTCS:
TEPMOCTATOM,;

+aBTOKJIABOM,

BOJSIHOU OaHel.

CaHuTapHO-TI0Ka3aTEIbHbIE MUKPOOPTaHU3MBI TOJIKHBI:

OBITH TPAMIIOJIOKUTETHHBIMU;

+TIIOCTOSIHHO COJEPKAThCS B BBIJCIICHUSAX YEJIOBEKa M BBIACNIATHCS B OKPYXKAIOUIYIO CpeAy B
OOJIBIINX KOJIUYECTBAX;

+UMETh TOJIBKO OJMH MPUPOJAHBINA HCTOYHHUK — YEIIOBEKA;

+COXPaHSITh JKU3HECITOCOOHOCTh B OKPYKAIOIIEH cpefie, HO 03 aKTHBHOTO TaM Pa3MHOXKCHHUS.

CaHuTapHO-TI0Ka3aTeJIbHbIE MUKPOOPTaHU3MBbI JJOJIKHBI:

OBITh TPaMOTPHIIATEIIbHBIMU;

+0BITh TUIIMYHBIMU U JIETKO AUPPEpEeHIHPOBAHHBIMH;

+MeTo/1bl OOHapYXKEeHHUs, UIEHTH(PUKAIUN U KOJMYECTBEHHOI0 yueTa TaKUX MHUKpPOOPTraHM3MOB
JOJKHBI OBITH COBPEMEHHBIMU, IPOCTHIMU, JIETKOJIOCTYITHBIMHU.

[To creneHn MUKPOOGHOTO 3arpsiI3HEHUS BOI0EMa MOIMCcaIpoOHas 30Ha:

+HanOoJniee CHUJIBHO 3arpsi3HEHHas BOJa, OexHas KUCIOpOAOM, Ooratas OpraHWYeCKUMHU
BelIECTBaMH,

YMEPEHHO 3arpsi3HEHHasi BOAA, B KOTOPOM aKTUBHO UAET MPOLECC MUHEPAIU3ALMN OPraHUUECKUX
BEILIECTB C MHTEHCUBHBIMHU ITPOLIECCAMH OKHCIIEHUS U HUTPU(DUKALINY;

30HAa YHCTOM BOJIBI.

ITo crenenu MI/IKpO6HOF0 3arpsi3HCHUA BOJOCMaA Me3ocanpo6Ha51 30Ha:
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HaubOoJee CUIIBHO 3arps3HEHHas BojJa, OeqHas KuUCIOponoM, Ooraras OpraHMYEeCKHUMHU
BEIIECTBAMU,;

+yMEepeHHO 3arpsi3HCHHas BOJa, B KOTOPOW aKTHBHO HIET TMPOIECC MHUHEpATU3aluu
OpPraHMYECKUX BEIIECTB C HHTCHCUBHBIMU MPOIIECCAMU OKUCIICHUS U HUTPU(DHUKALIWH;

30Ha YHUCTOM BOJIBL.

[To cTenenn MUKPOOHOTO 3arpsi3HEHUS BOJOEMa OJIMTOcanpoOHas 30Ha:

HanOoee CWJIBHO 3arpsi3HEHHas Bojxa, OeqHas KUCIOPOAOM, Ooratas OpraHMYeCKUMH
BEIIECTBAMH;

YMEPEHHO 3arpsi3HEHHAs BOJA, B KOTOPOH aKTHBHO MJET MPOIECC MUHEPAIN3AMHA OPTaHUYECKIX
BCIICCTB C MHTCHCHUBHBIMU IMPOLECCCAMU OKHUCJIICHUA U HI/ITpI/I(bI/IKaI_II/II/I;

+30Ha YUCTOW BOJIBI.

Konu-TuTp NuTheBO# BOJBI M3 BOJIOIPOBO/IA JIOJDKEH OBITh:
He menee 500 mir;

He 0oiiee 300 mut;

+He meHee 300 M,

He 0ojtee 500 muI.

Konu-unaekc B MUThEBOM BOJIE U3 BOJIOIPOBO/IA JIOKCH OBITh.
He MeHee 3;

+He GoJtee 3;

He 6oiee 10;

He menee 10.

s onpenenenrs MUKPOQIIOPHI BO3AyXa UCIONIB3YIOT CIEIYIONINE METOIbI:

+cequMeHTalnoHHbIN (MeTon Koxa);

+QUIbTPAIIMOHHBIH (ITPOMYCKAIOT Yepe3 BOY);

+METO/IbI, OCHOBAHHBIC HA MPHUHIIUIIC YIAPHOTO JICHCTBHS BO3AYIIHON CTPYH C HMCIOJIB30BAHUEM
CHelHalbHBIX TPUOOPOB.

CaHHTapHyl0O  OLEHKY BO3JyXa 3aKpbITBIX IIOMEUICHWM  OCYIIECTBISIOT IO  ABYM
MUKpPOOHOJIIOTMYECKUM TIOKA3aTEIIAM:

+00111eMy KOJIMYEeCTBY MUKPOOPTaHU3MOB B 1 M BO3/yXa;

konuyectBy BI'KII B 1 M BO3/yXa;

KOJIMYECTBY IPAMIIOJIOKHUTEIBbHBIX MUKPOOPTraHU3MOB B | M BO3/1yXa,;

+KOJIMYECTBY CAHNTAPHO-TIOKA3aTEIbHBIX CTPEIITOKOKKOB B | M° Bo3Iyxa.

B monexynax Bonael yron HOH, o0Gpa3oBaHHbBIN HampaBlIeHUSIMU CBS3€H KHUCIOPOI-BOJOPOJ,
COCTaBJISIET!

104° 27 (st TBEPAOTO COCTOSIHUS) 104° 31 (n7st mapooOpa3HoOTO).

104° 27 (W11 FKUJIKOTO COCTOSIHMUS) 1 104°31° (st napoobpasHoro).

+104° 27 (s mapooGpasHoro cocrosims) u 104° 31" (st sKHIKOTO).

MexsbsaaepHoe paccrosarne O —H B Mosiekyniax BOAbI PaBHO:!

+0,09568 um (B razosoii daze), 0,09572 um (B xuakoit paze) u 0,099 um (B daze npaa);
0,09568 um (B xxunkoit daze), 0,09572 um (B razoBoit haze) u 0,099 um (B dasze 1pa2);
0,09568 um (B daze mpaa), 0,09572 um (B xkuakoit paze) u 0,099 M (B ra3oBoii dasze).

Jlst coctaBa BOJIBI XapaKTEPHO CIEIYIOIIee MACCOBOE coJiep:kaHue dneMeHToB (%):
Bojgopoaa — 25,19 u kuciopoma — 90,81
Bogopona — 40,19 u xkucnopona — 20,81
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+Bomopona — 11,19 u kucnopona — 88,81.

TeMneparypa MaKkCUMaabHOMW IJIOTHOCTH BOJIBI:
+oxkoso + 4°C;

okouo + 0°C;

okosio + 10°C;

okouo + 20°C.

EnvHcTBeHHBI Ha 3emiile MUHEpaj, KOTOPBIA MOXET HAaXOIUThCS OJHOBPEMEHHO B TpeX
arperaTHeIX COCTOSHUAX !

CBHHEII;

+BOJA,

PTYTh,

30J10TO.

Tsoxenas Boa DZO16 ¢ MoJieKyJsipHoi Maccou 20:

kurat ipu 105,4°C, 3amep3aer mpu  + 1,0°C, MakcHMabHOW IIOTHOCTBHIO 00Jaaer npu +
0°C, Bszkocth Ha 10 % BbILIE, YeM Y OOBIYHON BOJIBI;

+xunut npu  101,4°C, 3amep3aer npu  + 3,8°C, MakCHMaJbHOM IUIOTHOCTBIO 00Ja1aeT npu +
11,2°C, Baskoctb Ha 20 % BbIlIE, YeM Y OOBIYHOMN BOJIBL.

PactBopuMOCTh KHCITOpO/a B BOjIe OOJIBIIIE, YEM a30Ta:
MOYTH B MSATh Pas;

+1104TH B JIBa pa3a,

MOYTH B JIECATH Pa3.

[TpupoaHbIe BOABI O MPEOOIaAaoMEMy aHHOHY JACTISTCS Ha:
+kapOoHaTHBIN, WK THIpokapOoHaTHsIi (C);

+cynbaThslii (S);

+xsopuanstii (Cl);

kanbireByro (Ca)

marauesyto (Mg)

Harpuesyto (Na).

[TpupoaHbIe BOABI 1O MPE0dIaAaoneMy KaTHOHY JeISTCS Ha TPYIIIBL:
KapOOHATHBIN, UK ruapokapOoHatHsli (C);

cynbdaTHblii (S);

xmopuabiit (Cl);

+kanbruenyio (Ca);

+marauesyio (MQ);

+HarpueByo (Na).

buoxumunueckoe notpednenue kucnopona (bIIK) xapakrepusyer:
+cTerneHb 3arps3HEHHs] CTOYHBIX BOJ] OPTaHUYECKUMU COSAMHEHUSIMU,
TAXCIIBIMH METaJlJIaMH,,

TOKCUYHBIMHU TIPOMBIIIUICHHBIMH XUMHUKATaMU.

ABTOXTOHHOI1 Ha3bIBAETCS.

+caMoCTOsATeIbHAs, TIEPBOHAYAIILHO CYIMIESCTBYIOIIAas MUKPOQIIOpa, Il KOTOPO BOJA SIBIISIETCS
€CTECTBEHHOU cpeioli 0OuTaHus,

MHKpOOpFaHI/ISMBI, HOCTYHa}OH_[I/Ie B BOJIy HM3BHC.
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ANTOXTOHHYIO MUKPO(DIOpY 00pa3yroT:

CaMOCTOATENIbHAS, MEPBOHAYAIBHO CYIIECTBYIONAss MUKpO(IIopa, Ul KOTOPOH BOJa SIBISETCS
€CTECTBEHHOH cpesioif 0OuTaHus;

+MHUKPOOPraHN3MBI, IIOCTYMAIOIIUE B BOTY U3BHE.

MHUKpOOpraHu3Mbl, pa3BUBAIONIMECS HAa TBEPIOM CyOCTpaTe M BBI3bIBAIOIIUE OOpacTaHue
MIOJIBOJHBIX MPEAMETOB, 00Pa3yIOT:

+nepuduToH;

OeHroc.

Bojnbie opranu3mMbl, HacEISAIONIUE THO BOJIOEMA U JOHHBIC OTJIOKECHHUS, HA3bIBAIOTCS:
nepuUTOoH,
+0eHToc.

[Ipu ompeneneHWH CTENEHW  3arpsA3HEHUS BOJOEMa OBITOBBIMU CTOYHBIMH BOJaMHU Oolee
YYBCTBUTEJIbHBI:

+0aKTepHOJOTHYECKIE METO/IbI UCCIIE0BAHNUS;

XUMHUYECKHE METO/IbI HCCIIEOBAHUS.

CnocoOHOCTh TUAPOOHOHTOB, O0YCIOBIEHHYIO UX (DM3UOIOTHUYECKUMU OCOOECHHOCTSMH, KUTh B
BOJIC C OTIPE/ICIICHHON CTENICHBIO 3arPSI3HCHIS] OPraHUICCKIUME COSIMHCHUSMHU TTPUHSITO HA3bIBATH:

TOKCOOHOCTBIO;

+canpoOHOCTHIO.

CBOWCTBO BOJHBIX OPraHW3MOB BBDKHBATh B BOJAX C PAa3JIMYHOW CTCIICHBIO 3arps3HCHHUS
TOKCHYHBIMHU BEIIECTBAMU MTPHUHSATO HA3bIBATH:

+TOKCOOHOCTBIO;

carpoOHOCTBIO.

BomoeMbl wiin MX 30HBI, B KOTOPBIX HEBO3MOXKHA JKU3HEICATEIIBHOCTh BOAHBIX OPraHM3MOB H3-3a
BBICOKOH CTCIICHU TOKCUYHOCTH, OTHOCSITCS K

TaKCOOHBIM;

carnpoOHBIM;

+TUTIEPTOKCOOHBIM.

30Ha OTIIMYaeTCsl KpailHe He3HAUUTENIbHBIM COJIEPKAHUEM OpPraHMYECKHX BEILECTB!
noyimcanpooHas,

OJIUrocanpoOHas;

+xaTapoOHasl.

9. VYuebGHo-MeToauueckoe U MHGOPMALMOHHOE O0ecneyeHUe JUCHUILIMHBI (MOTYJIs1)

Jluteparypa
a) OCHOBHAs JIUTEpPAaTypa:

1. [TuneBny A.B. Mukpo6buonorus. buonorus npokapuoron. Yuedbuuk. B 3-x 1. CI16.: U3n-Bo C.-
[Tetep®6. yu-ta. 2006.

2. CoBpemenHas Mukpobuosorus. ITpokapuotsl. ITox pexn. Y. Jlenrenepa u ap. B 2-x 1. Mockaa:
«Mup». 2005.

3. Mynpenopa-Buce K.A, Jlemoxuna B.Il. MwukpoOuonorusi, caHuTapus: YYeOHUK JUIS
ctynentoB BY30B. - 4 uza. ucnp. u ngon.- M.: U3a-so ®opym.-2008, 400 c.
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4. XKapuxoa I'.I'. MukpoOHonorus mnpoJOBOJIBCTBEHHBIX TOBAPOB, CAHUTAPUS W TUTHEHA:
VYuebnuk mis cryaeaToB BY3o0B.2-e uza.- M.: Akanemus.-2007.-304 c.

5. Vxapuesa W.IO. Muxkpobuonorus u caHuTtapusi: YueOHOe mocoOue [uis CTyIEHTOB
CHEIUaIbHOCTH - TOBAapOBEICHHE U dKCIIEpTH3a TOBapoB.- M.: M3n-Bo Munduna.- 2006.-332 c.

6. I'yceB M.B., Muneesa JI.A. Mukpo6uosorus: Y4eOHUK Jisi OMOJOTUIECKHUX CICIHATbHOCTEH
BVY3o0B. 7-¢ uznanue -M.: Academia, 2007.-464 c.

7. TayGe I1.P., bapanosa A.I'. Xumust u Mukpoouosorust Bojsl / M.: Beiciast mkona, 1983.

8. Herpycos A.U., Koroa 1.b. MukpooOuonorus: YueOHuk s ctyneHToB BY3oB. 2 uzn. —M.:
Academia, 2007.-352 c.

9. CoBpemenHas Mukpo6uonorus. IIpokapuotsl. B 2-x tomax / M. Jlenremnep, I'. Jlpesc, I
[nerens.-M.: Mup, 2005. — 1.1 — 656 c., 1.2 — 496 c.

10. Emue B.T., Mumyctun E.H. MukpoOuonorus: YueOnuk mis c¢/x BY30B. 5-¢ uznanue.- M.:
Nzn-Bo [poda, 2005.-445 c.

11. Muxkpobuonorndeckue ocHOBbI XACCII mpu mpon3BoACTBE MUIIEBBIX TPOIYKTOB. JlomymieHo
YMO no obpaszoBanuto / ['aneikun B.A., 3aukuna H.A, Kapyes B.B. -M.: 3x-80o MI'TIMO, 2007. -288
c.

12. biskbepn K. MukpoOuosornueckas mopya numieBbIx npoaykTos. —M.: Mup, 2008. -784 c.

13. bupiokoB B.B. OcHoBsl ipoMsbIneHHoN 6notexnosoruu / M.: KomnocC, 2004.

14.  Tpapgosa H.b. u np. JlaboparopHslii pakTHKyM 1o oOmeid Mukpobuonoruu / M.: JleJln
npuHT, 2001.

15George M. Garrity, Sc.D. Bergey’s Manual of Systematic Bacteriology. Department of
Microbiology and Molecular Genetics. Michigan State University. East Lansing, M1 48824-4320. USA

0) OononHumenvHan 1umepamypa

16. bopucoB JI.b. MenunuHckass MUKpPOOUOIIOTHS, BUPYCOJIOTUS U HUMMYyHonorus / M.:
MeauunHackoe nHpopMamoHHoe areHTcTBo, 1005.

17. Bypesau H.W., Tropuna JI.B. Mukpobuonorus Bunonenus / M.: IIuieBas mpOMBIIIIICHHOCTb,
1979.

18. JlemypoB M.I'. Kuenko C.®. u np. TexHOIOTUS MOJIOYHBIX MPOJTYKTOB M TEXHOXUMHUECKUN
KOHTpoJb / M.: ITumenpomusaar, 1980.

19. Ewmnes B.T., EmiieB M. T. Mup nouBennbix Mukpo6os / M.: Konoc, 1988.

20. Xapukona I'.I'. MUKpOOHOIOTHS TPOJOBOJILCTBEHHBIX TOBapoB. CaHUTapHs U TurueHa / M.:
ACADEMIA, 2005.

21. KoxesuH I1.A. MukpoOGHbIe onymsinuu B ipupoae / M3x. MI'Y, 1989.

22. Mrounep 3., JIEpdnep B. Mukonorus / M.: Mup, 1995.

23. CanlluH 2.1.4.1074-01 «IlutbeBasi Boma. I'mrnenwueckue TpeOOBaHMS K KAadyeCTBY BOJBI
LEHTPAJIN30BaHHbIX CHUCTEM NHTHEBOro BoJocHaOxkeHus. KoHTponp kauectBa». [leiicTBuTensHO ¢ 1
sauBaps 2002 r. - M.: U3n-Bo crangapros, 2002.

24. CanlluH 2.3.2. 1078-01 «IIpo1oBOIBCTBEHHOE CHIPHE U MHUIIEBBIE MPOAYKTHL. [ UTHEeHnYecKue
TpeOoBaHusl OE30MACHOCTH W MUIIEBOW IEHHOCTH MHILEBBIX MPOIYKTOB. YTB. IJIaBHBIM TOCYJ. CaH.
BpauoMm PD 6.11.01. —-M.: U3a-Bo crannaptos, 2005.

25. TOCT 10444.15-94. TlpoaykThl muieBble. MeTomsl onpeneneHus: Me30(hIIbHBIX apOOHBIX U
(bakynbTaTHBHO-aHA’POOHBIX MUKPOOpraHn3MoB. — M.: U31-Bo cranmapros, 1994.- 19 c.

26. TOCT 26670-91. ITpomykTsl numieBbie. MeToIb! KYJIbTHBUPOBAHUST MUKPOOPTaHU3MOB.- M.: 13-
BO CTaHAAPTOB, 1992.- 13 c.

27. TOCT P 50474-93. Ilpomyktsl muimieBbie. MeTOABI BBISBICHUS W OMNPENENICHUS KOJIMYECTBA
OakTepuil rpyIIbl KAIIEYHBIX Hanouek (KoaupopMHbIX 6akTepuil).- M.: U3a-Bo crangaptos, 1993. -9c.

37. MYK 4.2.671-97. Meronuyeckue yka3zanus. Meronbl KOHTpois. buonornueckue wu
MHKpoOHosornueckue (Gpakropbl. MeTopl CaHUTapHO-MUKPOOUOTIOTMUECKOT0 aHAIN3a MUTHEBON BOJIBL.- M.:
Mumn3apas Pocenn, 1997.- 35 c.
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28. MYK 4.2.577-96. Meronudeckue ykazaHus: MeTOAbl MHKPOOHOIOTHYECKOTO KOHTPOJIS
IPOJIYKTOB JETCKOTO, JIEYEOHOTO MUTAHUS U UX KOMIIOHEHTOB. — M.: MH(pOpMarmoHHO-H31aTenbCKUi
uentp Munsznpasa Poccuu, 1998. — 44 c.

29. Tlepuognueckue n3nanus (kKypHaisl): «MukpoOuonorus», «[IpuknanHas MUKpOOHOIOTH,
«XpaHeHHe M TepepabOTKa CelbX03ChIphs», «lluieBas NPOMBINUIEHHOCThY», «MacioxupoBas
IPOMBIIUICHHOCTBY, «MOJIOUHAast IPOMBIIUIEHHOCTBY, «Macioienue u ChIpoienue» 1 Ip.

B) UHTEepHET-pecypchbl
ObecrieyeH JOCTYI K COBpPEMEHHBIM TMpodeccHOHANBHBIM 0a3aM JaHHBIX, HH()OPMAIMOHHBIM
CIIPaBOYHBIM U TTOMCKOBBIM cucTemMaM (oubauorexka COI'Y):
- bubsmoreke e-library,
- 3JIEKTpOHHOU OubmoTeke nuccepranuii PI'b,
- YHUBEpCHUTETCKOM Oubimnoreke online;

Ne HanmeHoBaHue Nt foroBopa(JinueH3ust)
n/n
1. | Windows 10 Enterprise Ne 4100072800 Maicrasoft Products (MPSA) ot 04.2016r
2. | Windows 10 Pro for Workstations Ne 4100072800 Maicrasoft Products (MPSA) ot 04.2016r
3. | Windows 8.1 Enterprise Ne 4100072800 Maicrasoft Products (MPSA) ot 04.2016r
4. Windows 8.1 Professional Ne 4100072800 Maicrasoft Products (MPSA) ot 04.2016r
5. | Windows 8 Enterprise Ne 4100072800 Maicrasoft Products (MPSA) ot 04.2016r
6. | Windows 8 Professional Ne 4100072800 Maicrasoft Products (MPSA) ot 04.2016r
7. Windows 7 Enterprise Ne 4100072800 Maicrasoft Products (MPSA) ot 04.2016r
8. | Windows 7 Professional Ne 4100072800 Maicrasoft Products (MPSA) ot 04.2016r
9. | Office Standard 2016 Ne 4100072800 Maicrasoft Products (MPSA) ot 04.2016r
10. | Office Standard 2013 Ne 4100072800 Maicrasoft Products (MPSA) ot 04.2016r
11. | Office Standard 2010 Ne 4100072800 Maicrasoft Products (MPSA) ot 04.2016r
12. | Cucrema tectupoBanus Sunrav WEB Class Ne468 ot 03.12.2013 UIT Cynrarynusn P.T.(6eccpouno)
13. | Cucrema kommnbroTepHoii Bepetkun MikTex JIunensust FSF/Debian (CeoGoxHoe nporpaMmHoOe oGecrieueHue)
06eccpouHO
14. | AxTHBHpYCHOE IPpOrpaMMHOE OOecriedeHne Nel17E0-180222-130819-587-185 ot 26.02. 2018 no 14.03.2019r
Kasperksy Total Security
15. | Cucrema ynpasienus 6a3zamu naHabix MySQL CBoOoHOE MporpaMMHOe obecriedeHne(0eccpouHo)
FireBird
16. | HUurerpuposannas cpena paspaborku Eclipse CB0o06oIHOE ITpOorpaMMHOe o0ecrieueHne(0eccpouHo)
17. | TIporpamMHOe obecTieUeHUE TS PEAAKTUPOBAHUS CB0oGoIHOE ITporpaMMHOe o0ecrieueHne(0eccpouHo)
xumudeckux Gopmyan Isis Draw
18. | Cucrema moucKa TEKCTOBBIX 3aMMCTBOBAHUIN No795 o1 26.12.2018 (neiictButenen no 30.12.2019r) ¢ 3A0
«Anrturaruat.BY3» «Anrtu-Ilnaruar»
19. | Oducnas cucrema Libre Office JIunensust GNU/GPL cBoGogHO€e iporpaMMHoe obecniedeHue
(6eccpouno)
20. | IIporpamma mist 9BM «baHk BOIpocoB ais Pazpaborka COI'Y CBuuerenabcTBO 0 roCy1apCTBEHHOM
KOHTPOJISL 3HAaHUI» peructpanuu nporpammsl it OBM Ne2015611829 ot
06.02.2015(6eccpoyno)

10. MaTepuajibHO-TEXHHYECKOE o0ecnedeHue TUCIUTLTUHBI (MOTYJIs1)

[IpoBeneHMEe IEKIIMOHHBIX 3aHATUM MO AUCIUIUIMHE ocymiecTBisercs B kabunere Ne 408 (YK Ne
7, PCO — Amnanusa, r. BnaagukaBka3, yn. Baryruna, a. 44 - 46), ocHamieHHOT0 OOOPYJIOBaHHEM:
MPEMoIaBaTeIbCKUH  CTOJ, CTYJ, CTONBI OOydYalommxcs, CTynbs, Kadempa, KiaccHas JOCKa,
MYJIbTUMEIUHHBI KOMILIEKC (TIPOEKTOp, KpaH), HOYTOYK, KOJOHKH, JE€MOHCTpPAllMOHHBIE U Yy4eOHO-
HarJIsITHBIE TOCOOUS, a TaK)Ke IPOTPAMMHBIM 00ECTICYCHHEM.

[TpoBenenue nabopaTOpHBIX 3aHATUN ocymiecTBiseTcss B kabunere Ne 01 - maGopartopust
MUIIEBO MHUKPOOHONIOTHM M OHOTEXHOJIOTHH OTpAacid Ui TPOBEISHHs JaOOpaTOPHBIX 3aHSATHA,
TPYNIOBBIX U MHIUBUAYaNnbHBIX KoHCydbTamuii (YK Ne 7, PCO — Amnanus, r. BrnagukaBka3z, yi.
Baryruna, n. 44 - 46), OCHalIeHHOr0 OOOpYJOBaHHEM: IMPENOAABATEIBCKHI CTOJ, CTYJ, CTOJBI
o0yJaroImuxcs, CTyJbs, KJIacCHasi JOCKa, MyJIbTUMEIUNHBINA KOMIUIEKC (IIPOEKTOP, 3KpaH), KoJoHkH, [TK
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npenonasatens, [IK obyyaromuxcs, crepunuzarop naposoit I'K 1-1, akBaguctumstop JI3-10 OM; Bechl
AgD SK-10 x mopuuonHblec moBepkoi; kamepa 1udposas TC-10 .00 B koMIUIeKTeC amanTepaMu Jis
MCII — 1 u MukmMen — 6; MUKPOCKON MEIMIIMHCKHA MHUKMEI-5,MUKPOCKON MEAUIIMHCKIN Mukmen-6,
MHUKpPOCKOIICTepeocKkonndecknuii nankpeotudeckuiMCII-1 Bap.2, mukpockon nudposoit Levenhuk DTX
500 LCD, neur mydensnas CHOJI 3/11(3 n, 1150C), mnoura razoBas Hansa, mumra rasosas Beko
FG,npubop Bakyymuoro ¢uibrpoBanus [IB® — 47/3b, pH-merp HANNA HI 2210-02 crocnioBepkoit
Porop 6M 01 *50mn, cokooxmamutenbJOLLY, crepunuzarop BK- 75-01 mapoBoit Ne 2, cron
pasznenounbiii, Tepmoctat TC 1/80 CIIY (Poccus) Ne 4, xomommnbHMKMuHCck1800-32, X0I0AMIBHUK
mkad buproca 460K Ne 2, nearpudyra CM-6MT potop.6M 0224*12, mkad cymmnpueidllIC — 80-01
CIIY (200C) Ne 2, mxkad xomomwibhHbld «lIpembep» LIBYII1 TVYI1,4, a Takxke NOporpaMMHBIM
obecrieyeHrueM.

[IpoBeneHne TeCTUpOBaHUS M  CaMOCTOsITENbHAass paboTa CTYIEHTOB IO JUCHUIUIMHE
ocymiecTisieTcs: B koMmmnbiorepHoM kiacce (YK Ne 7, PCO — Ananus, r. Bnagukaskas, yn. Bartytuna, a.
44-46), ocHaleHHOTO O0OPYIOBAaHUEM: IPEIOIABATEIIbCKUN CTOJ, MPENOJaBaTeIbCKUI CTYJ, CTOJBI
00yJaromuXxcsi, CTyJbs, KIAcCHas JOCKa, MyJbTUMEIHIUHBIN KOMILIEKC (ITPOEKTOP, 3KpaH), kojaoHkH, [1K
npenogasatens, [IK oOydaromuxcs, a Takxke mporpaMMHBIM 00€CIICUEHUEM.
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11. JTuct 0GHOBJIEHHUSI/aKTYyaIM3AIAH

1. ITporpamMMma akTyanu3upoBaHa.

BHeceHHble U3MEHEHUs] pacCCMOTPEHBI U YTBEPKIECHbI Ha 3aceaHuu Kadeapsl TOBApOBEICHUS U
TEXHOJIOTUH MPOJYKTOB NMUTAHUA OT «27» utond 2018 r., mporokos Ne 9;

OnoOpenbl Ha 3acelaHuM coBeTa (aKyJabTeTa XMMHUU, OMOJIOTUU U OMOTEXHOJIOIMH OT «29» UIOHA
2018 r., mpotoxosa Ne 11.

2. IIporpaMmMa akTyaJIu3MpOBaHa.
BHeceHHble M3MEHEHUSI paCCMOTPEHBI M YTBEPIKICHBI HAa 3aceIaHuy Kadeapbl TOBAPOBEICHUS U
TEXHOJIOTUH NMPOJIYKTOB MUTaHU OT «25» utons 2019 r., nporoxonaNe 10/18-19;

OnoOpeHbl Ha 3acelaHuy coBeTa (aKyJbTeTa XUMHH, OMOIOTUU U OMOTeXHOJIOTHH OT «01» uros
2019 r., mporoxoi Ne 12/18-19.

3. [IporpamMma akTyanu3upoBaHa.
BHeceHHBIC H3MEHEHHsI PACCMOTPEHBI U YTBEPIKICHBI HAa 3aceJaHuM Kadeqpbl TOBAPOBEICHUS U
TEXHOJIOTUH MPOIYKTOB MUTaHU OT «25» uronst 2020 r., mporokon Ne9/19-20;

OnoOpeHbl Ha 3acelaHnu coBeTa (pakyynbTeTa XMMUHU, OMOJIOTUU U OMOTeXHOJOTHH OT «30%» HIOHS
2020 r., mpotoxoi Ne 10/19-20.

27



	л
	Б1.Б.13 Общая микробиология и микробиология



