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1.  OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI TV CIHUIIINHBI
OI1.04 Mukpo6uosorus, CAHUTapUs U TUTHEHA B TIMILEBOM IIPOM3BOJICTBE

1.1. MecTo ucuMIVIMHBI B CTPYKTYPe OCHOBHOMH 00pa30BaTe/IbHOM NPOrpaMMbI:

Jucrummuaa «OI1.04 MukpoOuosaorus, CaHuTapusl 1 TUTHEHA SBIISETCS 0053aTelIbHON (BapHATHBHOM )
4acThI0 TPOPECCHOHATBFHO Y4eOHOT0 IIMKIa 00pazoBaTeabHON mporpaMmsel B cootBeTcTBHH ¢ PI'OC mo
TexHoOrUs MOJIOKA M MOJIOYHBIX MPOJTYKTOB.

Ocoboe 3HaueHNe JUCIUIUIMHA UMeeT pu GpopmupoBanun u passutuu OK, JIP, [IK, OK 1-9, JIP 1-17,
[1K1.1-1.4, TIK 2.1-2.3, T1K3.1-3.4, [IK 4.1-4.5.

1.2. He.]'lb U NINIAHUPYEMBIE PE3YJIbTAThI OCBOCHUS JUCHUIIIMHBI:
B paMKax MmporpamMmbl JUCHHITIHMHBI O6y‘IaI-OH_[I/IMI/IC${ OCBAMBAIKOTCA YMCHUSA U 3HAHUA:

Kon YmMenus 3HaHus

[1K, OK, JIP

OK 1-9, -paboTtath c 71a00paTOPHBIM | ~-OCHOBHBIE MTOHATHUS U TEPMUHBI

JIP 1-17, 00opyI0BaHUEM; MHUKPOOHOJIOTHH;

[IK1.1-1.4, -OIpElesITh ~ OCHOBHBIE  TPYHIbI | -KJIACCU(PUKALNIO MUKPOOPTaHU3MOB;

I1K 2.1-2.3, MHKPOOPTaHHU3MOB; -MOp(}OIOTHIO U (PUHUOIOTHIO

[1K3.1-3.4, -IIPOBOJUTH MUKpPOOHOJIOTUYECKUE | OCHOBHBIX I'PYIIT MUKPOOPTraHU3MOB;

[1K 4.1-4.5. UCCIICIOBAaHMUSI W  JaBaTh  OIICHKY | -TEHETUYECKYIO K XUMUYECKYIO OCHOBBI
MIOJTyYCHHBIM PE3yiIbTaTaMm; HACJICJICTBEHHOCTH U (POPMBI
-co0I01aTh CaHUTApPHO- | U3MEHUYMBOCTH MUKPOOPTaHU3MOB;
TUTUCHUYECKHE TpeGOBaHUs B | -pOJIb MEKPOOPTaHMU3MOB B KPYTOBOPOTE
YCIIOBUSIX MUIIEBOTO MPOU3BOJICTBA; BEIIECTB B MPUPOJIE;
-IIPOU3BONTH CaHUTAPHYIO | -XapaKTEPUCTHUKU MUKPODIOPHI TIOYBHI,
00paboTKy o0opynoBaHus U | BOABI M BO3/1yXa;
WHBEHTAPS; -0COOCHHOCTH Canpo(UTHBIX U
-OCYILECTBIISITh MUKPOOHOIOTHYECKUI | MaTOT€HHBIX MUKPOOPTaHU3MOB;
KOHTPOJIb NMUIIEBOTO MPOU3BOICTBA. -OCHOBHBIC TIUIIEBbIC MHPEKIINN U

MUILIEBBIE OTPABIICHUS;
-BO3MOXHBIC HCTOYHUKHU
MUKPOOHOIIOTMYECKOTO 3arPS3HEHUS B
MUIICBOM IMPOU3BOJACTBEC, YCIIOBUA UX
pa3BUTHS;

-MCTOAbI NPEAOTBpALICHUA ITOPYU
CBIPbsI 1 TOTOBOM MPOAYKIINH;

-CXeMY MHUKPOOHOJIOTHYECKOTO
KOHTPOJIS;
-CAaHUTAPHO-TCXHOJIOI'MYCCKUC
TpeOOBaHUS K TOMEIIECHUSM,
000pyI0BaHNI0, UHBEHTAPIO, OJCKIIE,
MpaBHJIa TUYHON TUTHEHBI pAOOTHUKOB
nuuesblX TIPOU3BOJICTB.

1.4. Kosiu4ecTBO 4aCOB HA OCBOEHHE MPOrpaMMbl THCHHUIJIMHBI:
MaKCUMaJIbHOU y4eOHOM Harpy3ku odydatomierocs - 90 4acoB, B TOM 4HcIIe:
00s13aTEbHON ayJTUTOPHOH yueOHOI Harpy3Kku oOydaromierocs - 60 yacos;
BHEAYIUTOPHOM (CaMOCTOSTENBHOM) padOoThl 00y4aromerocs - 22 4acos.
KOHCYJIbTAIlNH — 8 gaca



2. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHDbI

2.1. O0beM AUCHUIIMHBI U BUBI Y4e0HOH padoThI
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MaxkcumanbHasi yueOHasi Harpy3Ka (Bcero) 90
Ob6s3aTennbHas ayIMTOPHAs yueOHAs Harpy3Ka (Bcero) 60
B TOM YHCJIE!
1ab0paTOPHBIE 3aHATUS -
MPAKTUYECKHUE 3aHSITUS 30 30
KOHTPOJIbHBIE PAOOTHI -
KypcoBasi pabota (IpoeKT) (eciu npedycmompeHo) -
CamocrosiTesibHas padoTa o0y4yawuerocs (Bcero) 22
B TOM YHCIIE:
camocTosITeNIbHasl paboTa HajJ KypcoBoW paboToOi (IPOEKTOM) -
(ecau npedycmompeHno)
Koncyabranun 8

IIpomesxkyTounas arrectauus B ¢popme Ju(ppepeHUpPOBAHHOIO 3a4eTa




2.2. TemaTnueckuii Ijan u cogep:kanue qucuunanab OI1.04 Mukpo6uoJ0rusi, CAHUTAPUS U THTHEHA B IIMIIEBOM NPON3BOACTBE

HaumenoBanue Conep:kanue y4eOHOT0 MaTepHuaJia, JJadopaTopHble U MPAKTHYECKHE 3aHATHS, Oo0bem YpoBeHb
pa3/iesioB U TeM BHeayJIUTOPHasi (CaMOCTOsITe/IbHAsI) paboTa 00y4yalIMXxcsi, KypcoBasi padoT 4yacos OCBOCHMA
(mpoekT) (eciu NMpeayCMOTPEHBI)
1 2 3 4
Pasznea 1. OK 1-9,
OCHOBBI 60 JIP 1-17,
MHUKPOOHOJIOTHH [1K1.1-1.4,
IK 2.1-2.3,
I1K3.1-3.4,
K 4.1-4.5.
Tema 1.1 Conep:xanue yueOHOT0 MaTepHaJia 2
OCHOBHBIE TTIOHATHA 1. | HuctumniumHa «MUKpOOHOIIOTHS, CAHUTAPUS U TUTHEHA B TTUIIIEBOM MPOU3BOJICTBEY, 2 1
MUKPOOHOIOTUN e€ 3a/1auu, cCoiepKaHKE U CBA3b C APYTHMMHU JUCIHUILUIMHAME Y4eOHOTO MJIaHa.
3HaueHUe CAaHUTAPUH U TUTUEHBI B MUIIEBOM ITPOU3BOJICTBE /JIsl 00€CIIeUeHUSI
KauecTBa ¥ 0€30MaCHOCTHU MPOAYKIIUH.
Msoroo0pasue Mupa MEKpoOoB. Poib MUKpPOOOB B IPUPO/IE U KUZHU YEIIOBEKA.
MeTobl MUKpPOOHOJIOTHYECKUX UCCIIEI0BaHUM.
WcTopus pa3Butus MUKpoOHoaoruu. Bkiax oTe4ecTBEHHBIX YUEHbIX -
MHUKPOOHOJIOTOB
JlaGoparopHble paboThI (HE NPETYCMOTPEHBI) - -
[TpakTideckue 3ansaTust (HE MPETYCMOTPEHBI) - -
KoHTponbHble paboThl (HE NPeayCMOTPEHBI) - -
CamocrosTenbHas pabora o0yJaromuxcs
1. IloaroroBuTk noknan Ha TeMy: «VcTOpUM pa3BUTHS CAHUTAPUH U TUTHEHBI B Poccun» 2 -
Tema 1.2. Conep:xanue yueOHOTro MaTepuaJia 4
Cucremaruka u Mmoposorust | 2. OcHOBHBIE MPUHIIUITBI KITACCU(PUKAIIUNA U HOMEHKIIATyphl MUKPOOPTaHHU3MOB. 2 1
MUKPOOPTraHU3MOB Onpenenenre NOHITUN «BUA», KIITAMMY, «KJIOHY, «IOMyIsiuus». bakrepuu, ux
OCHOBHBIE (hopMbI U pa3Mepsl. Ponb GakTepuil B dUBOW IpUpoe.
[IpakTuueckue 3aHATUS 2
3. \ I13 Nel.Opranu3zanust u 060py10BaHHE€ MUKPOOHUOIOTHIECKOH JIa00paTOPHH. 2 2
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[TpaBuna pa®oThl ¥ TeXHUKA 0€30MACHOCTH. Y CTPOHCTBO MUKPOCKOIIA U TIpaBuja
paboThI C HUM.
OcBoeHMEe TEXHUKH MUKPOCKOITMPOBAHUS OAKTEpUAIbHBIX NIPENapaToB

JlaGopaTopHbie paboThI (HE TPETYCMOTPEHBI)

KonTponbHbie paboThl (HE MPEayCMOTPEHBI)

CamocTtosaTenbHas paboTa 00y4Jaronuxcs

1. CocTaBuTh CXeMy NMPOXOXKACHUS CBETOBBIX JIy4deil B OOBIYHOM i UMMEPCHOHHOM 2
00BEKTHBE MUKPOCKOIA
Tema 1.3. Copnepxxanue yuyeOHOro MaTepuaJa 6
Ctpoenue 6akrepuanbHoi | 4. | XapakTepUCTHUKA MIOCTOSIHHBIX U BPEMEHHBIX 3JIEMEHTOB CTPYKTYPhI 2
KIICTKH OakTepuanbHOH KiIeTku. KileTounas cTeHka, MUTOIUIa3MaTuieckas MeMOpaHa,
LIUTOILIA3Ma, SIIPO, CIIOPHI, KaICyJa, )KI'yTUKH, BOPCHUHKH.
IIpakTnueckue 3aHATUA 4
5. | II3 Ne2.IlpuroroBneHue u okpacka GakTepualibHbIX NpenaparoB. [IpocToii meTox 2
OKpacCKH.

6. I13 Ne3.Okpacka npenaparoB cia0kHbIMU MeToaamu. Okpacka o I'pamy 2
JlaGopatopHbie paboThl (HE IPEIyCMOTPEHBI) -
KonTtposbHble paboThl (HE MpeycMOTPEHbI) -

CamocTrosrenbHas paboTa 00y4yaronuxcs
1. CoctaBuTh KpoccBop Ha TeMy: «CTpYKTYpHBIE 3JIEMEHThl MUKPOOHOH KIIETKH 2
Tema 1.4. Conep:xanue yueOHOTro MaTepuaJia 4
Mopdonorus 7. | Knaccuduxauus rpudoB. OCOOEHHOCTH CTPOCHUS M pa3MHOXKEHHUS TIIECHEBBIX 2

MUKPOCKOIIHYECKUX rpu0OOB U JpoxKkeil. Bupl miecHeBbIX TpHOOB U JpoKkKeH, Hanboee 4acTo
IpUOOB U IPOXIKEH. BCTpeYarolecs B MHUILEBBIX NMPoayKTax. Mcrnonb30Banue qpoXxikeil B MUILIEBOM
Ocobennoctu MIPOU3BO/ICTBE.

CTPOCHUA ¥ PASMHOKCHUA | 115 a1 rpryeckue 3ansTist 2
BHPYCOB H baKTepuoparos 8. | II3 Ned.Mzyuenue Mop(hosIoruu MIeCHEBBIX TPHOOB U APOKIKEH. 2
JlaboparopHbie paboThl (HE MPETYCMOTPEHBI) -
KonTponbHble paboThl (HE MpeaycMOTPEHbI) -

CamocrosTenbHas pabora 00yJaromuxcs
1.CoctaButh pedepar Ha TeMy: « Mcnonb30BaHNE TOJIE3HBIX ITAMMOB TPHOOB H 2
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JIPOKIKEHN B MUIIEBOM ITPOU3BOICTBE»

2. CocraButb pedepar Ha TeMy: «OcOOEHHOCTH CTPOSHHSI U Pa3MHOKEHHS BUPYCOB U 2
OakTepruodaropy.
2
Tema 1.5. Conep:kanue y4eOHOT0 MaTepuaJia 8
dusznonorus 9. | Huranue muxpoopranu3moB. [lonstue 06 oOmene BemecTB. PepMeHTHI OakTepuUi, 2
MUKPOOPTraHU3MOB ux knaccudukamnys. MexaHus3m U TUIBI TUTAaHUSI MUKPOOPTaHU3MOB.
JIpIXxaHue MUKPOOPTaHU3MOB, KJIACCH(PHUKAIHS 110 TUITY AbIXxaHus. CyIHOCTb
a’poOHOT0 M aHa’pPOOHOTO JbIXxaHus. POCT U pa3MHOKEHHE MUKPOOPTaHU3MOB.
KynbruBupoBanne MUKpOOOB Ha HCKYCCTBEHHBIX. TUTATEIBHBIX cpenax. Pas3pl
pa3BUTHA OaKTEpUATHLHOU MOMYIISIIIHH.
IIpakTrueckue 3aHATHS 2
10. | II3 Ne5.JIabGopatopnas mocyaa u ooopyaoBaHue. MeToIbl CTEpUIU3ALINH. 2
[TuTarenbHbIe Cpepl, TEXHUKA UX MPUroToBIeHNs. [ToceB U BrIpanBanue
MHUKPOOPTaHU3MOB. MeTOIbl BbIIETICHHS YUCTBIX KYJIbTYP MUKPOOPTaHU3MOB.
W3ydeHue KynbTypajJbHbIX U OMOXHUMHUUYECKUX CBOMCTB OaKTepuit
JlaboparopHsble 3aHATHS (HE TPETYyCMOTPEHBI) -
KonTponbHbie paboThl (HE MPeayCMOTPEHBI) -
CamocrosiTenpHas paboTa 00yJaromuxcs
1. CocrtaBuTh Tabnuiy Ha Temy: «Kiaccudukaiys MUKpPOOPTaHU3MOB T10 TUITY 2
TUTAHUS
2. CocrtaBuTh Tabnuiy Ha Temy: «Kiaccuduxaiyst MUKpOOPTaHU3MOB T10 TUITY 2
JIBIXQHUSD)




Tema 1.6.

Conep:kanue y4eOHOT0 MaTepuaJia

Bnusiaue dakTopos 11. Bnusiaue pu3nyeckux, XUMUYECKHX M OMOJIOrMYECKUX (PaKTOPOB HA POCT U 2
BHEIIHEH cpeJibl Ha pa3MHOKEHHE MUKPOOPraHu3MoB. Biusaue ¢usznueckux GpakTopoB
KU3HEJEATEIbHOCTD (TeMIieparypsl, BBICYIIUBAHUS, JABJICHUS, YIbTPa3BYyKa, JICKTPUIECTBA, CBETA U
MUKPOOPTraHU3MOB Jy4UCTOM 3HEpruu). MeTos! TermioBoi 00paboTKu (CTepuiIr3aIus,
[acTepU3aLNs).
HeiictBrue xumuueckux ¢pakropoB. [loHaTrue 00 aHTHCENITUKE, ACETITUKE U
nesuHdexnun. bakTepuiuaaoe n 6aKTepruOCTaTHIECKOE ICHCTBUE
AQHTUCENTUYECKUX BEILIECTB.
JeticTBue Onosnorunueckux pakropoB. AHTHONMOTHKH. [loHATHE O cCUMOHMO3€e U €ro
dopmax. Yyenune o MUKpOOHOM aHTaroHusMme. [Ipaktuueckoe 3HauUeHHE
aHTaroHn3Ma U CUMOMO03a B MUIIEBON TPOMBIIIUICHHOCTH. MexaHu3M el cTBUs
AHTUOMOTHKOB HA MUKPOOPTaHU3MBI.
[TpakTryeckue 3aHITHS 4
12. 13 Ne6. N3yueHne 4yBCTBUTEIbHOCTH MUKPOOPTraHU3MOB K aHTHOMOTHKAM 2
13. 13 Ne 7. M3ydyenne GakTepUIIMIHBIX CBOMCTB aHTUCENTHUECKUX BEIIECTB 2
JlaboparopHble 3aHATHS (HE IPETYCMOTPEHBI) -
KonTponbHbie paboThl (HE MPEeayCMOTPEHBI) -
CamocTrosaTrenbHas paboTa 00yJyaromuxcs
1. IToaroroBka npe3eHTauu 1o Teme: «MeToIbl XpaHEeHUs MUIIEBBIX MPOYKTOB Ha 2
OCHOBE HCTOJIb30BaHUs (PU3UUECKUX, XUMUUECKUX U OMOJIOTHUECKUX (PAKTOPOB)
Tema 1.7. Conep:xanue yueOHOTro MaTepuaJia 2
HacnencrsenHocts u 14. HacnencTtBeHHOCTh U M3MEHYHBOCTH MUKPOOPTaHU3MOB. M3MeHYHBOCTH 2
U3MEHYUBOCTD OCHOBHBIX TPU3HAKOB MHUKPOOPTaHU3MOB (MOP(OIOTHIESCKHX, KYIbTypaTbHBIX,
MUKPOOPTaHU3MOB onoxummnueckux). [Tonstue o renotune u penorure. Dopmbl TPOSBICHUSL

N3MCHYMUBOCTU MUKPOOPraHUu3MOB.

HanpaBneHHaﬁ HU3MCHYUBOCTb MUKPOOPIraHU3MOB. CnocoObl MOJIYYCHHA HOBBIX
BBICOKOITPOAYKTHBHBIX IITAMMOB MUKPOOPIraHU3MOB JIA NUCITIOJIB30BaHU B
HHIHCBOﬁ MPOMBIIIJICHHOCTH.

JlaGoparopHsble 3aHATHS (HE NPETYCMOTPEHBI)

[TpakTuyeckue 3aHATHs (HE MPETyCMOTPEHBI)

KonTponbHble paboThl (HE NpeaycCMOTPEHBI)
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CamocrosiTenbHas paboTa 00yJaronuxcs

1.YteHne MAONOJHUTENBHON JHUTEpaTypbl O TeMme: «['eHeTHMUecKue U XUMHYECKHE 2 -
OCHOBBI HACJIEJICTBEHHOCTH U ()OPMBI H3MEHUYMBOCTH MUKPOOPTraHU3MOBY
Tema 1.8. Copaepxxanue yueOHOIro MaTepuasa 2
Ponb
MHUKPOOPTaHU3MOB 15. | Posib MHUKPOOPraHM3MOB B KPYrOBOPOTE BelecTB B npupoae. Kpyrosopot a3ora. 2 1
B KPYrOBOpOTE CymrHocTh THUCHHS U (PU3HOIOTHYECKHE TPYIIIBI MUKPOOPTaHU3MOB,
BEILIECTB B IIPHPOJIE YUYacTBYIOLIMX B 3TOM Ipoliecce (a30THUKCUPYIOINE, aMMOHU (UIUPYIOLIHE,
HUTPUPUIHIPYIOLTNE U ACHUTPUPUIHPYIONIIE MUKPOOPTaHU3MbI ). BiusHue
IIPOAYKTOB paciiaza OeaKkoB Ha MUILEBble NPOoAyKThl. Kpyrosoport yriepoaa.
Paznoxenue yriaeBoaos (Opokenue). Buabsl u Bo30yauTenu OposkeHus. 3HaueHue
OT/ENbHBIX BUJIOB OPO’KEHUS B MUIIEBON MPOMBIIIJICHHOCTH.
JlaGoparopHsble 3aHATHS  (HE PEAYCMOTPEHBI) - -
ITpakTuyeckue 3aHsATHs (HE IPEyCMOTPEHBI) - -
KonTponbHbie paboThl (HE IpeyCMOTPEHBI) - -
CamocrosiTenpHas paboTa 00yJaromuxcs
1. CocraBuTh TabauIly Ha TeMy: «Bubl U BO30yauTenu OpoxKeHus» 2
Tema 1.9. Coaep:xanue yueOHOIro MaTepuaJia 8
Pacnpoctpanenue
MHUKPOOPIraHu3MOB B Ipupoe | 16. | Mukpodaopa mouBsl, BOJIbI, BO3AyXa.
Muxkpodopa HoUBbI, €€ KOJIMYECTBEHHBIN U KadecTBEHHBbIN cocTaB. IlaTorennsie 2 1
MHUKPOOPTaHNU3MBI TTOYBBI — BO3OYTUTEHN «IIOYBEHHBIX» WHpeKuil. Mukpodiopa
BOJIbI Pa3IMYHBIX UCTOYHUKOB. [TaTOreHHbIe MUKPOOPTaHU3MbI BOJBI —
BO30Y/IUTENN «BOAHBIX» HH(peKnii. CAaHUTapHO-TUTUEHUYECKHIA KOHTPOIIh
KayecTBa BoJIbl CII0COOBI OUHUCTKHU M Je3UH(EKINH Boibl. MUKpoduiopa Bo3ryxa.
®dakTopsl, 00YyCIaBIMBAIOIINE €€ BUIOBOM M KOJIMUYECTBEHHBIN cOocTaB. MeToabl
OYMCTKH U JIe3MH(EKIUU BO3TyXa.
[IpakTuyeckue 3aHATHS 6
17. | TI3 No8.CanutapHO-MHUKPOOHOJIOTHYECKOE UCCIICTOBAHKIE BOJIbI, ITOYBHI 2 2
18. | I13 Ne9. CanutapHO-MUKPOOHOIOTMYECKOE HCCIIeI0BaHUE TOYBBI 2 2
19. | I13 Ne10. CanuTapHO-MHKPOOHOJIIOTHYECKOE UCCIIEIOBAHUE BO3TyXa 2 2

JlaboparopHble 3aHATHS (HE MPEAYCMOTPEHBI)

KonTponbHbie paboThl (HE MPeayCMOTPEHBI)

CamocTosTenbHas paboTa o0yyaronmxcs
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1. UreHne MOMOJHUTEIBLHOM JIUTEpaTyphl o TeMe: «Posib MUKPOQIIOPHI B poIiecce
CaMOOYHNIIICHHUS ITOYBLI U BOABD»

Pasznea 2. OK 1-9,
Canurapus u 22 JIP 1-17,
TUTYEHA B IIUIIEBOI [1K1.1-1.4,
MPOMBIIIUIEHHOCTH TIK 2.1-2.3,
[1K3.1-3.4,
K 4.1-4.5.
Tema 2.1. Copaepxxanue yueOHOIro MaTepuasa 2
[Tatorennsie
MHUKPOOPTaHU3MBI. 20. | IloHATHE O MATOTEHHBIX, YCIIOBHO-IIATOTCHHBIX U CAPOPUTHBIX
[TonsTne 06 MHUKpoopranuzmax. Microunuk u akTopsl nepenayn nHGekuu. MHpeKkuonHpie 2 1
UHQEKINH 1 0oJe3HH, epenaronmecs yepes npoaykTel. Buast u popmel nndexunu.Ilonstue 06
UMMYHHUTETE uMMmyHuTere. Buasl u gpaktopsl uMmynutera. Hecneruduaeckue u
cnenn(uIecKre CpeacTBa 3aUThHl OpraHnu3Ma. [[pUHIMITBI CepOIOTHYECKOI
JIMarHOCTHKH. Vcronb30BaHNue BaKIIMH U UMMYHHBIX CBIBOPOTOK JJIs JICUCHUS U
npouiakTiK WHQEKIUOHHBIX O0JIC3HEH.
[TpakTiyeckue 3aHITHS 2
21. | [I3 Nell. JlaGopaTropHbIe METOBI HCCIIEAOBAHUS Msica Ha HATMYNe BO30YyaUTEIeH 2 2

300aHTPONOHO3HBIX 0OJIEe3HEH

JlaGopatopHble 3aHATHS  (HE IPEAYCMOTPEHBI)

KoHTposbHble paboThl (HE NpeayCMOTPEHBI)

CamocrosTenbHas pabota o0ydaronuxcs (He MpeyCMOTPEHBI)
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Tema 2.2.

I[Iumesnie

3a00/1€BaHUA

Conep:kanue y4eOHOT0o MaTepuaJia

22.

. [TuteBble MHGEKINUN, UX BUJIBI, OTITUYUTEIHHBIC TIPU3HAKY.

300aHTPONOHO3HBIE HH(MEKIMH: CUOUPCKas A3Ba, Opylemes, TyoepKyes3, poxa
CBUHEH, TUCTEPHO03, lenTocnupos. [Topsimok 1abopaTopHON TUATHOCTHKY H
CaHUTAPHOM OIICHKU CBIPbS M MPOJYKTOB MPHU JAHHBIX OOJIE3HSX.
[MpodunakTuyeckue MEpONPUATHSI.

OcTtpslie kuIIeuHble HHOEKIUU: JTU3ESHTEPHs, Xosepa, OpromrHon Tud, nmapatud A u
B. Xapakrepucrtuka 6one3nu u Bo3oyaurens. [lepexxnBaeMOCTh Ha MUAIIEBBIX
MIPOJYKTAaX U 00bEKTaX BHEUIHEH Cpebl.

[TumeBbie TOKCUKOMH(EKIIUU. Y CIIOBHS MX BO3HUKHOBEHUS. MexaHU3M Tiepeadn
unpexuru Bo3Oynurenu TokcukonHpeKui (carbMOHEIIbl, 0aKTEpUU U3 TPYIIIIHI
YCIIOBHO-TTATOTEHHBIX: KAIIICYHAS MTAI0YKA, POTEH, KJIOCTPUAUS IEPPPUHTEHC,
SHTEPOKOKKH, Oaluiiia epeyc, mapareMoIuTuieckuii BuOpuoH). bronorndeckas
XapaKTepUCTHKA BO30yauTeneit, Poib OTAETbHBIX POAYKTOB B BOSHUKHOBEHUHT
3a0o0seBanus. Mepbl MPOPUIAKTUKH.

23.

[TumeBbie TOKCUKO3BI. Y CIIOBHSI UX BOSHUKHOBEHHUS. MEXaHU3M pa3BUTHS OOJIC3HH.
DK30TOKCHHBI KaK OCHOBHOM (hakTop pa3Butus 0one3nu. Bo3Oynurenu 6one3Hu:
KIIOCTPpUIHS OOTYIMHYM, TaTOTCHHBIE CTAQMIOKOKKH U CTPENTOKOKKH,
MHUKOTOKCHHBI IJIECHEBBIX I'PUOOB. XapaKTepucTUKa BO30yIUTENeH U IPU3HAKOB
oTpaBiieHUH. PoJib OT/I€IBHBIX IPOIYKTOB B BOSHUKHOBEHUH HH(peKIHu. Mepbl
PO UIAKTUKH.

[TpakTrueckue 3aHsITHs (HE MPETyCMOTPEHDI)

JlaGopatopHble paboThl (HE NPEIYCMOTPEHBI)

KoHTponbHble paboThl (HE NpeaycCMOTPEHBI)

CamocTosrenbHas pabota o0yyaroumxcs (He IpeyCMOTPEHBI)

HpOMBII_HJ'IeHHOI\/'I TUTUCHBI U
CaHUTapuH Ha MMPCATIPUATUAX

Tema 2.3.
OCHOBBI

Coaep:xanue yueOHOro MaTepuaJia

24.

CanurapHble TpeOOBaHUS K TEPPUTOPHUH, 3AAHUSIM, COOPYKEHHSIM, TIOMEIIECHUIM U
TEXHOJIOTHYECKOMY 000PYAOBAaHUIO MPEANPHUATUNA MOJIOYHOM MTPOMBIIIUIEHHOCTH.
CaHUTapHO-TUTHEHUYECKHUI KOHTPOJIb YCIOBUM IPOU3BOACTBA. KOHTPOIIB CBIPBA,
TEXHOJIOTMYECKUX MPOLECCOB U TOTOBOM MPOAYKIIUU.
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25. | IlpaBuna TMUHOMN THTHEHBI paOOTHUKOB MOJIOYHOM MPOMBIIIICHHOCTH.
HasnaueHue u BUJIbI CAHUTAPHON U CIICIIUATBHOMN OJICK/IbI, CIIOCOOBI €€ OUUCTKH U
o0e33apaxuBanusi. CaHUTapHBIE MEPOIIPHUATHS 110 MPEAYIPEKICHUIO 3apaKECHUS

JIOIeH 300aHTPOIIOHO3aMHU. Mepbl 0€30MacHOCTH MPH 1e3UH(PEKINH, JE3UHCEKIUH, 2
JIepaTU3alliy U 1€30/I0paIiu.
[IpakTHyeckue 3aHsATHS 6
26. | TI3 Nel2. KoHTpOIb CAHUTAPHOTO COCTOSTHUS IMTOMEIICHUI 1 000pyI0BaHHUS. 2
27. | TI3 Nel3. KoHTpoJIb CAHUTAPHOTO COCTOSIHUSI WHBEHTAps, Tapbl, CICIOACHKIBI U
PYK IlepcoHaia.
28. | 13 Nel4. KoHTpOJIb aKTUBHOCTH JIE3PACTBOPOB M KAYeCTBA JC3UH(EKIINH. 2
JlaboparopHble 3aHATHS (HE NPETYCMOTPEHBI) -
KonTponbHbie paboThl  (HE MPeyCMOTPEHHI) -
CamocTtosTrenbHas pabota o0yyarommxcs (He IpeayCMOTPEHbBI) -
Tema 2.4 Coaep:xxanue yue0HOro MaTepHaJia 4
Muxkpobuoiornyeckue 29. | Bumasl MUKpOOHOIOTHYECKOTO KOHTPOJIS MTUIIEBBIX MPOTYKTOB.
KpUTEpUU Oco0eHHOCTH OLIEHKH KauecTBa U 0€30MacHOCTH MUIIEBBIX MPOIYKTOB COTIIACHO 2
Ka4yecTBa U CanlluH, TexnuueckoMy periaMmeHTy U APyruM HOPMaTUBHBIM JOKYMEHTaM.
0e30MacHOCTH XapakTepucTUKa IrpyIin MUKPOOPTaHU3MOB, BXOISIINX B THTHEHUYECKHE
MTUTICBBIX HOPMATHBHI 110 MUKPOOHOJIOTMYECKIM MTOKA3aTeIsIM KauecTBa U O€30MTaCHOCTH
MPOAYKTOB MUILIEBBIX MPOYKTOB: CAHUTAPHO-TTOKAa3aTeIbHbIE, TOTEHI[MAIbHO-TIATOT€HHbIE,
MaTOr€HHBIe, MUKPOOPTAaHU3MBI TIOPYH, MOJIOYHOKHCITBIE ¥ IPOONOTHYECKHE
MHUKPOOPI'aHU3MBI.
ITpakTyeckue 3aHATUA 2
30. | II3 Nel5. CanuTapHO-TIOKa3aTelbHbIe MUKPOOPTaHU3MBI U UX 3HAUEHHUE IS
OLIEHKU Ka4eCTBa CHIPhS, MOIy(padpuKaToB, TOTOBOM MPOTYKIIMU U YCIOBHMA 2
IIPOU3BO/ICTBA.
JlaboparopHble paboThl (HE NPEeAYCMOTPEHBI) -
KonTtposbHble paboThl (HE MpeycMOTPEHbI) -
CamocrosTenbHas pabota oOyJaronmxcss (He MpeIyCMOTPEHBbI)
Koncynbranuu 8
IIpome:xkyTouHasi arrecranus B opme nup¢epeHuupOBAHHOIO 3a49€Ta
BCEI'O (gacoB) 90
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3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI IMCHUTIJIMHBI

3.1. TpeOoBaHusA K MaTepHAJbLHO-TEXHHYECKOMY OOecredeHHI0
Peanunzanus nporpaMmsl AMCHUILUIMHBL TpeOyeT Hanuuus Jadopatopun MHKpOOHOIOTHH,
CaHUTApUU U TUTHEHBI.

TexHuueckue cpeacTBa 00y4eHHsl: KOMIUIGKT MyibTuMeana: mpoektop Aser X 1210K,
npoekunonHbiii 5kpan Apollo-T, ASUS K 40 AF M320/ 2Gb/ 250.

O0opynoBanue 1adoparopuu U pabouux MecT JJadopaTopuu:

1 bunakynspHas myna Mukpome.

2.HaGop nmabopaTopHO MOCYABl 1 XUMUYECKUX PEAKTUBOB.

3.Muxkpockonsl Mukmen-1

4.HaGopbl peakTHBOB, KPAacOK MJIsi OKpAIIMBAaHUS MHKPOOPTaHU3MOB U MHUKPOOHMOIIOTHYECKHE
MPUHAJJISKHOCTH IS IPOBEICHUS UCCIICIOBAHUIA.

3.2. UndopmannonHoe odecneyeHne peaau3amu NporpamMmmbl
3.2.1. OcHOBHBIE H3IaHHUA

1. BacuibeBa U. B. ®usuonorus nutanus: yueOHUK U IpakTUKyM i1 crio / M. B. Bacunbesa, JI. B.
bepkeroBa. - Mocksa: Opaiit, 2022 - 212 ¢ - JlocTtyn k noimHoMmy TekcTy ¢ caiita ObC IOpaiit:
https://urait.ru/bcode/491216

2. EmueB B. T. Mukpobuonorus: yaeonuk s cro / B. T. Emnes, E. H. Mumyctun. - Mocksa:
IOpaiit, 2022 - 428 ¢ - [Jloctyn Kk monHoMy TekcTy c¢ caiita OBC  IOpaiit:
https://urait.ru/bcode/491852 .

3. Kynukosckuit A. B. OcHOBBI MUKPOOHOJIOIMH, CAHUTAPUU U TMTHUEHBI B [TUIIEBOM IPOU3BO/ICTBE.
OMepaKeHTHbIE 300HO03bI: yueOHoe mocobdue mis cno / A. B. Kynukosckuii, 3. F0. Xanues, /1. A.
Makapos, A. A. Komapos. - Mocksa: FOpaiit, 2022 - 233 ¢ - JlocTyn kK OJIHOMY TeKcTy ¢ caita ObC
FOpaiit: https://urait.ru/bcode/494971 .

3.2.2. JlonoJIHUTEJIbHbIE H3IaHUS

1. Becenosckuii, C.H. Mukpobuonorus, caHuUTapusi, THUTHEHAa W OHOJOTHYECKas
0€30IacCHOCTh ~Ha  TMMIIEBOM  IPOU3BOACTBE : yueOHoe mocoOue s CpeaHero
npodeccuonanbHoro oobpaszoBanusi /|  C. FO. BecenoBckuii, B. A. AronbsiioB. — Mockaa :
UsnatensctBo FOpaiit, 2022. — 224 c. — (IIpodeccuonanbroe odpazosanue). — ISBN 978-
5-534-15131-2. — TekcT : anexTpoHHbIi // O0pazoBatenbHas miatdopma FOpaiir [caitt]. —
URL.: https://urait.ru/bcode/496853.

2. EmueB B. T. OcHoBbI MuKpoOHonornu: yueOHuk 11st cro / B. T. Emues, E. H. Mumryctus. -
Mocksa: [Opaiit, 2022 - 248 ¢ - [octyn k noimHomy TekcTy c caiita OBC IOpaiir:
https://urait.ru/bcode/491855 .
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4. KoHTpPOJb U OLIEHKA Pe3yJIbTATOB OCBOCHHSA IMCUMILITUHbBI

Pesynomamut 00yuenus

Kpumepuu OUECHKU

Memoowt
OUeHKU

— OCHOBHBIE IOHATHUS U TEPMUHBI
MHUKPOOHOJIOTHH;

—  KJIaccu(pUKAIHIIO
MHKPOOPTaHU3MOB;

— Mopdosoruio u GU3NOIOTHIO
OCHOBHBIX I'PYIIIT MUKPOOPTaHU3MOB;
— TEHETHYECKYIO U XUMHUYECKYIO
OCHOBBI HACJIEICTBEHHOCTH U (POPMBI
U3MEHYMBOCTH MUKPOOPTaHH3MOB;

—  POJIb MEKPOOPTaHU3MOB B
KPYrOBOpPOTE BEIIECTB, B IPUPO/IE;

—  XapaKTEepPHCTHKH MUKPO(IOPHI
HIOYBBI, BOJIBI M BO3/1yXa;

— OCOOEHHOCTH CampO(HUTHBIX UM
NaTOT€HHBIX MUKPOOPTaHU3MOB;

— OCHOBHBIE IHIIEBbIC HHPEKINHU U
IHIIEBHIC OTPABJICHUS;

—  BO3MOXXHBIE UCTOYHUKH
MHUKPOOHOJIOTHIECKOTO 3arpsi3HEHNS B
IHIIEBOM ITPOM3BO/ICTBE, YCIOBUS UX
pa3BUTHS;

— METO/BI MPEAOTBPAILCHHS TOPYH
CBIPBSl ¥ TOTOBOW MPOYKIIUH;

— CXEeMY MHKPOOHOJIOTHYECKOTO
KOHTPOJIS;

— CaHUTApHO-TEXHOJOTHYECKHE
TpeOOBaHUS K TOMEIICHUSM,
000pyI0BaHUIO, MHBEHTAPIO, OCKAE;
-TIpaBHJIa JTMYHOU THTHEHBI
paOOTHUKOB MUIIEBBIX IPOU3BOJICTB.

OueHky “oTJMYHO” M0JIy4aloT Te
oOyuaroluecs: B OTBETax,
KOTOPBIX €CTh CJAEAYIOLIUE
JJIEMEHTHI:

ri1y0oKoe 3HaHHE BOMPOcCa,
CIOCOOHOCTH CTY/IEHTA
aHAJIM3UPOBATH, 0000IATE,
JIeJ1aTh BBIBOJIbI HA OCHOBE
aHaJIM3a KOHKPETHOr0 Marepuaina.
OTIUYHYIO OLIEHKY MOTyYaeT
00y4aroImuncs, CpaBISIOIIMNACS
C 3aJ1a4aMu 1 IPYyTUMH
MPAKTHYECKUMH 33JaHHUSIMH,
TpeOYIOIMMH YMEHHS IPUMEHSITh
TEOPETUYECCKUE 3HAHMS.

OueHka “xopo1o” cTaBUTCS B
TOM CITydae, eClIi 00y4aroImnncs
MIPaBWJIBHO U C JOCTATOYHOM
ITOJTHOTOM U3JI07KWJI OCHOBHBIE
TEOPETUYECKHE MOJIOKCHHUS
JTAHHOT'O BOIIPOCa, TBEPAO 3HAET
nporpaMMHbIi Matepuan. [lpu
XOpOILLIEH OLIEHKE HAJI0 3HATh
MaTepuai OCHOBHOU JIUTEPATypPbl
JUIs 00S13aTENIBHOTO U3y4YEeHUS,
BJIaJIeTh HEOOXOAMMBIMU
HaBBIKAMH, IIPUEMAMH JIJIS
peleHusl MPaKTUYECKUX 3a/1a4.
O1EeHKY«y/10BJ1€TBOPUTEIbHO)
MoJTy4yaroT oOyyaronmecs,
KOTOpBIE MTPaBUIIBHO OCBELIAIOT
BONPOCHI HA OCHOBE U3YUEHUS
3amucen JISKIMN WK IpU
XOPOIIEM 3HaHUH OJIHOTO
BOIIPOCA, OTHOCUTENBHO CJ1abo
3HaIOT BTOPOH BOIIPOC,
JIOMTyCKAIOT HETOYHOCTH B
(opMyIHpOBKax, UCIIBITHIBAIOT
3aTpy/AHEHUS B peIICHUH
MpaKkTUYeCKuX 3a71a4d. OueHKy
«yJIOBJIETBOPUTEIHHOY» MOTyYaOT
oOyuaroluecs: KOTopbie
MIBITAIOTCS] OCBOUTH MaTepUa
«ITYpMOM» TIepe]] aTTecTaluei,
a MOTOMY HE 3HAIOT OCHOBHBIX
BOIIPOCOB BaXKHEUIIIUX TEM, HE
3HAIOT ONpEJeNICHHH, He
MTOHUMAIOT BOITPOCOB U

3aiuTa NpakTHYECKUX
paboT, TecTupoBaHue,
YCTHBINA (POHTATIBHBII
orpoc.
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JOITYCKAIOT CYIIECTBEHHBIC
OLIMOKHU

—  paboTtaTh C J1abOpaTOPHBIM
0o0opyI0BaHHEM;

—  OIpeIensiTh OCHOBHBIC TPYIIIBI
MHKPOOPTaHU3MOB;

— TMPOBOAMTH MHUKPOOHUOIOTUIECKUE
UCCIICIOBAaHHS U JIaBaTh OI[CHKY
MOJIyYCHHBIM PE3yJIbTaTam;

— coOJI0aaTh CAaHUTAPHO-
TMTHEHUYECKIE TPeOOBaHUS B
YCIIOBHSX IMUIICBOTO TIPOU3BOJICTBA;
— POM3BOJMTH CAHUTAPHYIO
00paboTKy 000pyIOBaHUS U

MHBEHTap4;
OCYIIECTBIISAT
MUKPOOHOJIOTHYECKUN
KOHTPOJIb MUIIEBOTO
MIPOU3BOJICTBA

OueHKy “OTJMYHO” TTOTYYaloT T
oOyuJatomuecs B OTBETax,
KOTOpBIX ~ €CTh  CJEyIoLIHe
JJIEMEHTHI:

riny0okoe  3HaHME  BOIIpOCa,
CIOCOOHOCTh CTy/IeHTa
aHAIM3UPOBATh, 0000111aTh,
JieNlaTh  BBIBOJIBI  HA  OCHOBE
aHaJM3a KOHKPETHOIr0 Marepuara.
OTiMyHYyl0  OLIEHKY  IOJIy4aeT
0o0ydJaronuics, CrpaBIISFOITUIACS
C 3ajayamMM U JApPYTUMHU
IIPAKTUYECKUMHU 3aJJaHUSMU,
TpeOYIOUIMMH YMEHUS TPUMEHSTh
TEOPETUYECKHUE 3HAHUSL.

Ouenka “xopomio” craBUTCS B
TOM cClly4yae, eclii 00ydJarouuiics
MPaBUJIBHO M C JOCTaTOYHOU
[IOJTHOTOW  W3JIOXKHJI OCHOBHBIE
TEOPETUUECKUE MOJIO’KEHUS
JAHHOTO BOIPOCa, TBEPJO 3HAET
IporpaMMHbI  Marepuan. [lpum
XOpolIeld OIleHKe HaJxo 3HaTh
Marepuanl OCHOBHOM JIMTEPATYPbI
Ui 00sI3aTENBHOIO  U3y4YeHHUs,
BJIAJIETh HEO0OXOAUMBIMH
HaBBbIKAMU, npueMamMu i
pelIeHns IPaKTUYECKUX 3aj1au.
OueHkKy «yAOBJICTBOPHUTEIbHO)
MOJIy4aroT oOyuaromuecs,
KOTOpBbIE NPABWJIBHO OCBEILAIOT
BOIIPOCHl Ha OCHOBE H3YYEHHUS
3amucedl  JIeKUMW  WIM  [IpHU
XopolemMm 3HAHUU OJTHOTO
BOMNpOCa, OTHOCUTEIBHO ca0o
3HAIOT BTOPOU BOIIPOC,
JOITYCKAIOT HETOYHOCTH B
(OpMyJIMpPOBKaX,  HCHBITHIBAIOT
3aTpyJHEHUS B peleHnn
npakTU4yeckux 3anad. OIleHKy
«yIOBJIETBOPUTEIIBHO» MOIYYaOT
o0yyaroruecs KOTOpbIE
MBITAIOTCSI  OCBOMTH ~ MaTepHall
«ITYpMOM» TIepe]l aTTecTanuei,
a TOTOMY HE 3HAalOT OCHOBHBIX
BOIIPOCOB B@)XHEWMIIMX TEM, HE

3HAIOT ONpeAeIICHUH, HE
MOHUMAIOT BOIIPOCOB u
JIOMTYCKAIOT CYIIECTBEHHBIE
OIIINOKHU

Bawuma
npakmudeckux pabom,
mecmupogaHue,
VCMHbLU (PpOHMATbHBLL
onpoc.

Jughghepenyuposannuiii
3auem 8 Gopme
mecmuposanus
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