I'ocynmapcTBeHHOE OFOIKETHOE HETUTIOBOE 00pa30BaTEeIbHOE YUPEIKICHUE
«IlenTp onepesxarornieit mpodeccrnonanbHoi moaroroBku Cankt-Ilerepoypra»

(C’BHOY LIOIIIT CII6)
PACCMOTPEHA u [TPUHSATA YTBEPXIEHA
Ha 3acefanuu llenarornyeckoro coBera MIPUKA30M JIUPEKTOpa
npotokoi Ne 4 ot «31» aBrycra 2023 r. No 247-]1 ot «31» aBrycra 2023 T.

OcHoBHasi mporpamMmMa npogeccCuoHaAILHOr0 00yuYeHust
«J/1abopaHT-MHKPOOH0JI0»

AKTYaJbHOCTH NPOrpaMMblI

JIaGopaHT-MHUKPOOHOJIOT 3aHUMAETCS IOATOTOBKOM MUTATENbHBIX CPEl, IPUTOTOBICHUEM
PEaKTHUBOB, IMOATOTOBKOW MOCEBHOTO MaTepHala, MOCEBOM MHUKPOOPTaHH3MOB, IpPOBEIECHHEM
UCTIBITAHUN Ha TOKCUYHOCTb U MUPOTrE€HHOCTb.

JIabopaHT-MHKpoOHOIIOT  paboTaeT ¢  BemiecTBaMH, JabOpaTOPHOH  TOCYIOH,
CHEeLMATU3UPOBAHHBIM  U3MEPUTENIbHBIM  oOopyaoBaHueM.  CIOXHOCTb  NPOBOAUMBIX
WCCIICIOBAaHHI 3aBUCUT OT KBATM(HUKAIIMHA PAOOTHUKA M OCHAICHHOCTH JIAOOPAaTOPHUH.

JIaGopaHThI-MUKPOOHOJIOTY BOCTpEOOBaHbl B IUINEBOH, OMOTEXHOJOTMYECKOW U
(bapMareBTHYeCKOi MPOMBIIIICHHOCTH.

JIaGopaHThI-MUKPOOHOJIOTH HarboJiee BOCTPEOOBaHbI B CIEAYIOIIUX OTPACIIsAX !

XUMHUYECKas MPOMBIIIUIEHHOCTb.

W3zrorosnenue hapmMaleBTUUECKUX MIPENapaToB.

DKOJIOTHYECKOE COMPOBOXKICHHE.

Hayunas nesTre’nbHOCTb.

MenuirHa u BeTepuHapusl.

[TuieBas NPOMBINUIEHHOCTD U TaK Jajiee.

1. Ileab mporpamMmsi:

OO6pazoBaTenpHasi MporpaMMa MpeaHa3HaueHa st NpodecCHOHATBHOTO O0y4YeHUs T0
npodeccun  «JlabopanT-mMukpoGuosnor». OOydarommiics 1o mnpodeccun  «JlabopaHT-
MHUKPOOHOJIOT» TOTOBHUTCS K CIEAYIOIINM BHIaM JICATEIbHOCTH:

CoOroenue npaBuil ¥ IPUEMOB TEXHUKH O€30MaCHOCTH, MPOMBILIUIEHHON CAaHUTAPUU U
MOKapHOU OE€30MaCHOCTH.

[TpuroroBneHne MUTATENbHBIX CPE U TOJArOTOBKA ITOCEBHOI'O MaTepHasa K MOoCeBy.

[IpuroTtosnenue npod u pacTBOPOB Pa3INYHON KOHIIEHTPALIUH.

dapmakojoruyeckas MpOBEpKAa M HCHBITAaHHE MPENaparoB M MOJYNPOJYKTOB Ha
TOKCHYHOCTh M TUPOTEHHOCTb.

O6paboTka 1 opopmiIeHHEe pe3ysIbTaTOB aHAN3A.

B mpomecce ocBoeHHss TporpaMMbl NPO(ECCHOHATBHOrO OOy4YeHHMsS M3Y4aroTcs
CJICYIOIIHE BOTIPOCHI:

HopmatuBHO-TeXHUYECKHE OCHOBBI pabOTHl XUMUYECKOH 1a00paTOpHH.

[ToaroroBka pabouero Mecta, 000py1I0BaHUs, paOOUNX PaCTBOPOB.

HopmatuBHO-TeXHUYeCKas JOKYMEHTAIHsI.

TexHuka 6€30MacHOCTH.

PactBOpsHI.

Xumuueckue u (HU3UKO-XUMHUYECKAE METONbI aHAIW3a MPHUPOTHBIX M MPOMBIIIICHHBIX
MaTepHaoB.

2. O0bemM nporpamMmbI: 72 daca.

3. Cpok peanu3anum nporpamMmsl: 13 yueOHBIX Hellelb.



4. ®opma 00yueHHusi: OYHasl.

5. dopma peanu3aluM NPorpaMMbl: ceTeBas (popma pearnzaluy MPorpaMMel.

6. Ilporpamma pa3paGoTaHa B COOTBETCTBHHU C:

Oenepanpubiii 3akoH «O0 oOpaszoBanmu B Poccuiickoir depepanum» ot 29.12.2012
Ne273-D3;

[Tpuka3z Munnpocsemenuss Poccun Ne 438 or 26 asrycra 2020 r. «O06 yTBepkacHUU
HOpsi/IKA OpPraHM3alMU U OCYIIECTBICHHS 00pa30BaTENbHON MEATEIBHOCTH IO OCHOBHBIM
nporpaMmam npo¢eCCHOHATBLHOTO 00YUESHHUSY,

ITpuka3z Munobpuayku Poccum Ne 534 or 14 wmions 2023 roma «OO0 yTBepXIeHUHU
[lepeunss mpodeccuit pabouux, TOMKHOCTEH CIIy)KalluX, IO KOTOPHIM OCYIIECTBISETCS
npodeccuoHanbHOEe 00yICHHEY;

Enuneiii  TapudHo-KBaTM(UKAIIMOHHBIA CHPAaBOYHUK pabOT W mpodeccuit padounx
(ETKC), 2019;

KBanuduxanyonHelii CripaBOYHUK JOJHDKHOCTEH pyKOBOJUTENEH, CIELHMATUCTOB U
apyrux ciayxamux (B pen. [locranonenuit Muntpyna PO ot 27.03.2018 Ne 197).

7. Kareropusi o0yuarommxcsi: OcHOBHas mporpamma npoecCHOHaIBLHOrO O0y4YeHUS
npeHa3HaueHa JUis OOydeHHUs JHI, He HMEIoUMX mnpodeccud Mo npodheccHoHAIbHOM
MOJITOTOBKE.

8. BbizaBaemblii J0KyMeHT 0 KBadaupukanuu: CBHIETETBCTBO 0 THpodeccuu
pabouero, JOHKHOCTH CITYKAIIIero.

9. XapakTepucTika npogecCHOHAIbHOM J1eSITeJIbHOCTH

Enunenii npodeccrmoHanbHblii  cTaHmapT Uil npodeccu  «1abopaHT-MUKPOOHOIIOTY
OTCYTCTBYET, T.K. Ipodeccusi UMeeT IMIMPOKUIH CIEeKTp MPUMEHEHUS B Pa3IMYHBIX OTPACIAX
IIPOMBILIEHHOCTH.

B ocnoBy o6yuenus no nanxoit OIIIO mosnoxkeHa xapakTepucTuka IpodecCHoHaTbHON
NeSITETLHOCTH B COOTBETCTBHH ¢ EuHBIM Tapu(HO-KBaTH(PUKAIIMOHHBIM CIIPABOYHUKOM padoT
u npodeccuii pabounx (ETKC).

JlabopaHT-MuKpoOHoor (3-if pa3psia)

XapakTepucTuka pador.

[IpuroroBneHre  NUTATEIbHBIX  CpPEel,  PACTBOPOB  pPEAKTUBOB,  YCTaHOBKA
OPUEHTHPOBOYHBIX THTPOB, MOHTaX KOJIO JUIS TOCEBa CIOPOBOTO MaTephalia W TPOBEICHHE
aHaJIN30B.

Omnpenenenne pH, CTEPHIBHOCTH, AKTHBHOCTH 10 HOJOMETPUU U MOJSPOMETPHH
OMOJIOTHYECKUM U JIPYTHUMHU METO/IaMHU.

Pa3nuB nurtatenbHbIX cpen B yamku [letpu, npobupku.

ITonroToBka MoCEBHOro MaTepuaa.

[ToceBsr B Kkosnbax. COopka mabopaTOpHOTo 000pyIOBaHUA, (apMaKoJIOTUYECKast
IPOBEPKA M UCIBITAHUE MPENapaToB U MOJYNPOAYKTOB Ha TOKCHUYHOCTb M MUPOTEHHOCTh MO
PYKOBOJACTBOM JiIa0opaHTa 00Jiee BHICOKON KBATH(UKAIIIH.

ITonroToBka K CTepUIM3AlMM TOCYAbl M BCIOMOTraTelIbHBIX MaTepualioB. Benenue
JIOKYMEHTAIMH 110 YCTaHOBJIEHHOH (opMe.

JlomxeH 3HaTh:

— OCHOBBI MUKPOOHOJIOTHH;

— c1ocoObl YCTaHOBKH OPUEHTUPOBOYHBIX TUTPOB;

— CBOICTBa MPUMEHSIEMBIX PEAKTUBOB U TPEOOBaHUS, IPEIBIBISIEMbIE K HUM;

— TEXHOJIOTHYECKUHU IponeCcC MPUroTOBJICHUA IMTUTATCIBHBIX CPEI;

— IpaBuiia padoThl B CTEPHIIbHBIX YCIOBUSIX;

— IpaBUJIa PEryJIMPOBAHUS AHATTUTHUYECKUX BECOB, (POTOKOIOPUMETPOB, MOISIPUMETPOB U
JIPYTUX aHAJIOTUYHBIX MPUOOPOB;

— Tpe60BaHI/I5[, NPEABABIACMBIC K MCIIBITYCMBIM JXHWUBOTHBIM, K KadC€CTBY Hp06 u
MIPOBOJIMMBIX AHAJIU30B;



— YCIIOBUSI IPOBEJICHUS (hapMaKOJIOTUYECKUX HCIIBITAaHU.

JlabopaHT-MuKpoOuoJIor (4-if paspsin)

XapaktepucTuka padoT.

Benenue mpomecca depMeHTaMM aHTHOMOTHKOB M JPYTUX TpENaparoB OMOCHUHTE3a B
71a00paTOPHBIX YCIOBUSX.

YcTaHOBKA ¥ MPOBEPKA TOUHBIX WIH CIOXKHBIX TUTPOB.

Co6opka 1abopaTtopHOTO 000PYIOBAHUS.

dapmakojoruyeckasl MPOBEPKAa M HCIBITAHHE IMPENaparoB M IMOJYNPOAYKTOB Ha
TOKCHYHOCTh M TUPOTEHHOCTb.

[Tpon3BOICTBO MOTEHIIMOMETPUUECKUX M MUKPOOHOIOTHUECKUX UCTIBITAHHM.

OmnpezeneHre aKTUBHOCTH TOTOBOI'O MPOAYKTa M IOJYNPOAYKTa OHOJIOTHYECKHM
METOOM.

CoOuroieHne CTepUIbHOCTH NIPENapaToB U BCIIOMOTATeIbHBIX MAaTEPHAIIOB.

OdopmiieHre u pacueT pe3yIbTaToB aHAJIH30B.

JlonxeH 3HaTh:

— OCHOBBI MHMKPOOHMOJIOTHH, MHUKPOOHMOJIOTMM M XHMHH B TIpEAeiiaX BBIMOIHAEMOMN
paboThI;

— HA3HAYCHHE U CBOMCTBA MPUMEHSIEMBIX PEaKTHBOB;

— mpaBuiia COOPKH JTAOOPATOPHBIX YCTAHOBOK;

— METObl YCTAHOBKU TOYHBIX U CIIOKHBIX TUTPOB;

— YCTPOMCTBO M MPaBHJIa MOJIH30BAHUS KOHTPOJIBHO-U3MEPUTEIILHBIMU ITPUOOpPAMU;

— TEXHUYECKHE YCIIOBUS U TOCYJapCTBEHHBIE CTAaHIAPThl Ha TPOBOANMBIE AHATTU3HI;

— IIpaBuUJIa BEJACHUS TEXHUUECKOW TOKYMEHTAIIMU Ha BHITIOJIHSIEMbIC PaOOTHI.

Taoauna 1
HJ'[aHI/IpyeMble pe3yJdbTaThbl Oﬁy‘leHI/lﬂ HallpaBJICHbI HA BBINNOJIHCHHUE COyIIAaTEJIEM

O000meHHbIX N . N
. | TpynoBbIX (pyHKIUH TpynoBbIx AelicTBHIA Ha ypoBHe
TPYNOBBIX (byHKIMH (TD) (TO) KBaJNpuKanun
(OTD)
JlabopaHT-MuKpoOMoJIOr (3-ii pa3psi1)
JlaGopaTopHbIii IIposencnune ITonroroBka pabouero 3 pas3psn
KOHTpOJIb KQueCTBAa U | OpPraHU3aI[IOHHO- MeCTa, CPENICTB
0e301acHOCTH TEXHUUYECKHUX U3MepeHus, IpuodopoB,
[penapaToB U MEpONPHUATHH IS 1a00paToOpHOTO
MIOJIYIIPOTYKTOB. obecrieyeHus o0opy0BaHus,
J1a00paTOPHOTO XUMHUYECKON TTOCY/IbI U
KOHTPOJISI Ka4ecTBa U MHCTPYMEHTOB B
0e30macHOCTH COOTBETCTBUHU C
IIpenapaToB U UCIIOJIb3YEMBIMU
ITOJIYIIPOJTYKTOB. METOZaMU aHaJIN3a
KayecTBa, TpeOOBaHUAMU
HOPMAaTUBHO-
TEXHUYECKON
JIOKYMEHTaluH,

TpeOOBaHUSAMU OXPaHBI
TpyAa U SKOJIOTHYECKON
0e30IMacHOCTH.
[ToaroToBka pacxoHbIX
MaTepUasoB, PaCTBOPOB
3aJJaHHOM KOHIIEHTpaluH,
pPEaKTUBOB U




00001eHHBIX
TPYAOBBIX (PYHKUM
(OTD)

TpyaoBbIxX GpyHKIMH
(T®)

TpynoBsIx aeicTBuii

(TH)

Ha ypoBHe
KBAJTM(PUKANH

MUTATENBHBIX CPE, s
POBEJCHUS KOHTPOJIS
HEO0OXOUMBIX
napaMeTpoB B
COOTBETCTBHUH CO
CTaH/IapTHBIMU
(aTTECTOBAaHHBIMH)
METOJIUKAMH,
TpeOOBaHUIMU
HOPMAaTHUBHO-
TEXHUYECKOU
JIOKYMEHTAIUH,
TpeOOBaHUSIMU OXPaHbI
TpyJAa U 3KOJIOTHYECKON
0E30IaCHOCTH.

[IpoBenenue
1a00paTOPHBIX
HCCIIeJOBaHMI
Ka4yecTBa U
0e30macHOCTH
MpenapaToB U
TOJTYTIPOJTYKTOB

Ot60p npob ans
IPOBEIICHUS
71a00paTOPHBIX
VCCIIEIOBAHUI

IIpoBenenue
MHKPOOHOIOTUIECKOTO 1
XUMHKO-
0aKTEepUOJIOTMIECKOTO
aHaiu3a,
(dhapmakomorndeckas
IPOBEPKA U UCTIBITAHHE
MpeTnapaToB U
MOJYTIPOTYKTOB HA
TOKCUYHOCTH H
MUPOTCHHOCTbH MO
PYKOBOJICTBOM
nabopaHTa 6osee
BBICOKOH KBaJIU(PUKAIIUN
B COOTBETCTBHH CO
CTaH/IaPTHBIMU
(aTTecToBaHHBIMHU)
METOTUKAMH,
TpeOOBaHUSIMU
HOPMAaTHUBHO-
TEXHUYECKOU
JIOKYMEHTAIUH,
TpeOOBaHUSMU OXPaHbI
TpyZAa U SKOJIOTHUECKOM
0€30MMacHOCTH

Onpenenenue pH,
CTepUIIHHOCTH,
aKTHBHOCTH 10
WOJIOMETPUHU U
MTOJIIPOMETPUHU
OMOJIOTHYECKUM U
JTPYTHMH METOJIaMH B




O0001IeHHBIX

TPYAOBBIX (PYHKUM

(OT®)

TpyaoBbIxX GpyHKIMH
(T®)

TpynoBsIx aeicTBuii

(TH)

Ha ypoBHe
KBAJTM(PUKANH

COOTBETCTBHUH CO
CTaH/IapTHBIMU
(arTecTOBaHHBIMHU)
METOUKAMU,
TpeOOBaHUSIMU
HOpPMaTHUBHO-
TEXHUYECKOU
JIOKYMEHTAIUH,
TpeOOBaHUSAMU OXPaHBI
TpyAa U 3KOJIOTHYECKON
0€301acCHOCTH

CocraBneHus y4eTHO-
OTYETHON JOKYMEHTALIUH,
o opmMIIeHUS
71a00paTOPHBIX KYPHAJIOB
Y IIPOTOKOJIOB
MPOBEICHUS PA3TUIHBIX
BUJIOB aHAJIN3a, B TOM
YHUCJIE B DJIEKTPOHHOM
BUJIE.

JladopaHT-MuUKpOOHo.JI0r (4-i paspsin)

JlaGopaTopHbIii

KOHTPOJIb KadyeCTBa H

0€30I1aCHOCTH
pernapaToB
MOJTYTIPOTYKTOB.

u

IIpoBencnune
OpraHHU3aIOHHO-
TEXHUYECKUX
MEpONPHUATHH IS
obecreyeHus
J1a00paTOPHOTO
KOHTPOJISl KauecTBa U
0€30MacHOCTH
IpernapaToB U
MOJIYTIPOTYKTOB.

[ToaroroBka pabouero
MECTa, CPEJICTB
U3MEepeHHs, MPUOOPOB,
1a60paTOPHOTO
o0opynoBaHus,
XUMHUYECKOH MOCYABI U
WHCTPYMEHTOB B
COOTBETCTBUM C
WCTIOJIh3yEeMBbIMU
METOJIaMH aHaTn3a
KauecTBa, TpeOOBaHUSAMU
HOpPMAaTHUBHO-
TEXHUYECKON
JOKYMEHTAIUH,
TpeOOBaHUSMU OXPaHbI
TPyZa 1 3KOJIOTUYECKOMH
0€30MacCHOCTH.

ITonroToBka pacxoHbIX
MaTepUasoB, PaCTBOPOB
3aJJaHHOM KOHIIEHTpaluH,
PEaKTHUBOB U
MUTATENbHBIX CPEel, s
MIPOBEICHUST KOHTPOJIS
HEOOXOINMBIX
TapaMeTpoB B
COOTBETCTBHU CO
CTaHJIaPTHBIMU
(aTTecToBaHHBIMHU)
METOIUKAMH,

4 pazpsn




00001eHHBIX
TPYAOBBIX (PYHKUM
(OTD)

TpyaoBbIxX GpyHKIMH
(T®)

TpynoBsIx aeicTBuii

(TH)

Ha ypoBHe
KBAJTM(PUKANH

TpeOOBaHUSIMU
HOPMATUBHO-
TEXHUYICCKOU
JIOKYMEHTAI1H,
TpeOOBaHUSMH OXPaHbI
TPyJa U SKOJIOTHYECKOM
0C30ITacHOCTH.

[IpoBencHue
1a00paTOPHBIX
HCCIIEN0BAHUI
KayecTBa
0e30macHOCTH
IpernaparoB U
MOJIYIPOAYKTOB

OT60p P00 115
MIPOBEICHUS
1a00paTOPHBIX
HCCIIEN0OBAHUI

[IpoBenenue
MHUKPOOHOIOTUYECKOTO U
XUMHKO-
0aKTEepUOJIOrMIECKOTO
aHaJlM3a B COOTBETCTBUU
CO CTaHJaPTHBIMHU
(aTTeCTOBAaHHBIMH)
METOTUKAMH,
TpeOOBaHUAMU
HOPMAaTHUBHO-
TEXHUYECKOMN
JIOKyMEHTAIUH,
TpeOOBaHUSMU OXPaHBI
TPyJla ¥ DKOJIOTUYECKON
0e30MacHOCTH

Omnpenenenue
AKTUBHOCTH T'OTOBOTO
MPOYKTA U
MONYTIPOIYKTA
OMOJIOTHYECKUM METOJIOM
B COOTBETCTBHH CO
CTaH/IaPTHBIMU
(aTTecToBaHHBIMHU)
METOTUKAMH,
TpeOOBaHUSIMU
HOPMAaTHUBHO-
TEXHUYECKON
JIOKyMEHTAITUH,
TpeOOBaHUSMU OXPAHBI
TpyAa U SKOJIOTHYECKON
0e30MacHOCTH

[IpoBenenue
XUMHYECKOTO U (PU3UKO-
XUMHYECKOTO aHAJIA3a B
COOTBETCTBHUH CO
CTaHJIaPTHBIMU
(aTTecTOBaHHBIMHU)
METOJIUKAMH,
TpeOOBaHUSIMU
HOPMAaTHBHO-

4 pazpsn




O0001IeHHBIX

.. | TpynoBbix pyHkumii | TpyroBbIx refcTBHI Ha ypoBHe
TPYAOBBIX (PYHKUM
(OTD) (T®) (TI) KBauQuKranuun
TEXHUYECKOU
JIOKYMEHTAINH,

TpeOOBaHUSMHU OXPaHbI
TPyZAa ¥ YKOJIOTHYECKOU
0€30MacHOCTH

Benenue nponecca
(dbepmeHTanun
AHTHUOMOTHKOB U APYTHX
npernapaTroB OMOCHHTE3a
B JIAOOPATOPHBIX
YCIIOBUSX

[IpoBenenue pacyeros,
OIICHKH M PETUCTPALNH
pe3yJIbTaToB
MCCIIEIOBAHUH B
COOTBETCTBHUH CO
CTaH/IaPTHBIMU
(aTTeCTOBAaHHBIMH)
METOTUKAMH,
TpeOOBaHUAMU
HOPMAaTHUBHO-
TEXHUYECKOU
JIOKyMEHTAIUH,
TpeOOBaHUSMU OXPaHBI
TPyJla ¥ DKOJIOTUYECKON
0€301acCHOCTH

JlokymeHTupOBaHue
pe3yIbTaToB
1a00paTOPHBIX
UCCIIeIOBaHUN IIyTeM
COCTaBJICHUS YYETHO-
OTYETHOM JJOKYMEHTaI1H,
odopmIIeHUS
71a00paTOPHBIX )KYpHAJIOB
Y TIPOTOKOJIOB
HPOBEICHUS pa3IMYHbIX
BUJIOB aHAJIN3a, B TOM
YHCIIe B JJIEKTPOHHOM
BHJIE.

10. Iliianupyembie pe3yJibTaThl OCBOCHUS NPOIrPaMMBbI
OOyuaromumiicss 00pa3oBaTeNIbHOM NMPOrpaMMBbl TOTOBUTCS K PEIICHHUIO CIIEAYIOMINX 33134
npohecCHOHANBHOM NIeATENbHOCTH M JOJDKEH 00JanaTh CIEeIyIMMMHU NPOoQPecCHOHAIbHBIMU
KOMITETeHIIUSIMU (00s13aTeIbHBIE PE3YIbTATHI):

Ilnanupyemsble pe3yabTaThbl 00y4eHHs N0 NpPorpamMmme

Tao6auma 2

Bua nesiteabHOCTH

Jlabo,

panm-muKkpoouonoz 3 papaoa

IIpodeccnonanbHbIE
KOMIIETCHIIUHN

CJ’IYH_IaTCJ'IL JOJIDKCH

3HATb:

Crnymarens qOKEeH
yMeTh:

Ciymarens 10JKeH
npuolpectu
NMPAKTHYECKUI ONBIT:

IIK1. ITpoBenenue

3.1.1 TpeboBanus K

Y.1l1

I1.1.1 [ToaroroBku




Bup nesiteJibHOCTH Jlabopanm-muxpoouonoez 3 paspaoa
Cnymarens q0JKeH
IIpodeccuonanbubie | Cinymarenb T0KEH Ciymarens 10JKeH HpHOBpeCTH
KOMIIeTeHIIUH 3HATh: yMeThb: N )
NMPAKTHYECKUH OMBIT:
OpraHu3aIOHHO- pabouemy mecTy B [ToaroraBnuBaTh pabouero mecra,
TEXHUUYECKUX naboparopuu, pabouee MECTO Il | CPEICTB U3MEPEHUS,
MEPOIPUATHH [ MpaBuJia MOJTOTOBKU | BHIITOJIHEHUS npuOopoB,
obecrieyeHus K pabOTE OCHOBHOI'O | MCCIIE0BaHUs, 1a00paToOpHOTO
1abopaTopHOTo Y BCIIOMOTaTeJIbHOTO | OCYIIECTBIISTh o0opynoBaHus,
KOHTpOJISI KauecTBa U | J1abOpaTOPHOTO cOOpKy U XUMHUYECKOH TIOCYIbI U
0€30MacHOCTH o0opynoBaHus AJis peryJiupoBaHue UHCTPYMEHTOB B
IIpenapaToB U BBITIOJTHEHUS 71a00paTOPHOTO COOTBETCTBUHU C
MOJIYTIPOTYKTOB. 1abopaTopHOTO o0opyaoBaHu, UCIOJIb3YEeMbIMU
UCCIJIEJOBAHMUS MOHTHUPOBATh KOJIOBI | METO/IaMH aHAIH3a
3.1.2 IIpaBuna 1S TIOCEBa KayecTBa,
paboThI C CIIOPOBOTO TpeOOBaHUSIMU
XUMHUYECKON MaTepuaia u HOpPMaTHUBHO-
MOCYA0M, MPOBEICHUS TEXHUYECKOU
peaKTUBaMH, aHaJIM30B JIOKYMEHTAIlUH,
Marepuantamu u ¥.1.2 l'otoBUTH TpeOOBaHUSAMU OXPaHBI
1a00paTOPHBIM MUTATENbHbIE CPEIbl, | TPYAa U YKOJIOTUYECKOM
000pyI0BaHUEM TIPU | pa3JIMBaTh 0e301acHOCTH
BBITIOJTHEHUH MUTATENIbHBIE CPEIbI
aHAJIU30B B yamiku Ilerpu, I1.1.2 IToarotoBku
1abopaTopHOTO pOOUPKHU pPacXoIHbIX
UCCIICIOBAHUS, ¥.1.3 l'otoBUTH MaTE€pUAJIOB, PaCTBOPOB
CIOCOOBI MBIThS U nocyay u 3aJlaHHOM
ne3uHpeKIn BCIIOMOTaTelIbHbIC KOHIICHTpAIUH,
XUMHUYECKON MOCY/Ibl | MaTepUalbl K pPEaKkTUBOB U
JUIsl IPOBENIEHUS CTEpUITU3ALIUN MUTATENBHBIX CPEe, IS

Pa3INYHBIX BUIOB
aHam3a

3.1.3 IIpaBuna
XpaHCHUS
XUMHYCCKHX
PEaKTHUBOB, P00 B
COOTBETCTBHUH CO
CTaHJapTaMH

3.1.4 Bupgl,
Ha3Ha4YCHHE U
YCTPOWCTBO
71a00paTOpPHOTO
000pyIOBaHUS TS
IIPOBEICHUS
Pa3INYHBIX BUIOB
aHayn3a, MpaBuiia
peryJIMpOBaHUs
AHATUTHYECKUX
BECOB,
(hOTOKOIOPUMETPOB,
MOJISIPUMETPOB U
JPYTUX aHAJIOTUYHBIX
npuOopoB

3.1.5 TpeboBanus,

MIPOBEICHUST KOHTPOJIS
HEOOXOTUMBIX
TapaMeTpoB B
COOTBETCTBHUH CO
CTaH/IaPTHBIMU
(aTTecToBaHHBIMHU)
METOTUKAMH,
TpeOOBaHUSIMU
HOPMAaTHUBHO-
TEXHUYECKOU
JIOKyMEHTAITUH,
TpeOOBaHUSAMU OXPaHBI
TPpyJla ¥ SKOJIOTUYECKON
0€30MacHOCTH.




Buj nesiTeIbHOCTH

Jlabo,

panm-mMuKpoouonoz 3 papaoa

IIpodeccnonanbHbIe
KOMIIeTEeHIIUN

Cnymarens 10JKeH
3HATH:

Ciymarens 10JKeH
yMeTh:

Cnymarens q0JKeH
npuoOpecTu
NPAKTHYECKUI ONBIT:

NPEIbSBISIEMBIE K
UCTIBITYEMbBIM
YKUBOTHBIM, K
KauecTBY Mpod 1
MIPOBOIUMBIX
aHaJN30B

3.1.6 TpebGoBanus
OXpaHbl TpyIa Ipu
paboTe B XUMUYECKOI
u
MUKPOOHOJIOTUIECKO
it maGopaTopuu st
pa3JInYHBIX BUJIOB
aHanmm3a

MK2. TIposenenue
1a00paTOPHBIX
HCCIIeJOBAHMIA
Ka4yecTBa U
0e30macHOCTH
MpernapaToB U
MTOJTYTIPOTYKTOB

3.2.1 IlpaBuna
paboThI B
CTCPUITBHBIX
YCIOBHSX

3.2.2 CroiictBa
PUMEHSIEMBIX
PCAKTUBOB H
TpeOoBaHUS,
MPEIbSABISIEMBIC K
HHM, CIIOCOOBI
MIPUTOTOBJICHUS
pPacTBOPOB U METOIBI
WX pacueToB B
COOTBETCTBHH C
HCTIOJTb3YEMBIMU
MeTOIaMHU
HCCIICIOBAHNM,
CIoco0bI
oTIpeIeIICHUS
KOHIIEHTpaLUU
pPacTBOPOB MPHU
BBITIOJTHEHUH
1abopaTopHOTo
WCCIICTOBAHHUS
3.2.3 OcHOBBI
MUKpPOOHOJIOrUH
3.2.4 TlpaBuna
MOATOTOBKHU MPOO JIst
MIPOBEICHUS
1a0b0paTOPHBIX
HCCIIEIOBAHUH B
COOTBETCTBHUH CO
CTaHJapTHBIMHU
METOITaMHU
pobooTdopa

¥.2.1 T'oroBuThH
ITIOCEBHOM MaTepuall
U OCYILIECTBIISTh
MOCEBBI B KOJIOAX
¥.2.2 'otoBUTH
pacTBOPHI
PEaKTUBOB,
YCTaHABIINBATh
OpUEHTUPOBOYHBIE
TUTPBI

¥.2.3 Onpenensarts
pH, crepunbHOCTS,
aKTUBHOCTH I10
HOOMETPUU U
MOJIIPOMETPUH
OMOJIOTUYECKUM U
JIPYTUMH METOJIaMU
¥.2.4 OcymecTBISTh
dbapmakoIoruYecKy
10 TIPOBEPKY H
UCIIBITaHUE
MperapaToB u
MOJIYTIPOIYKTOB Ha
TOKCUYIHOCTD U
MUPOTCHHOCTH TOJT
PYKOBOJICTBOM
nabopanTa 6osee
BBICOKOM
KBaJTU(pUKAITIH
¥.2.5 Bectn
OTUYETHYIO
JIOKYMEHTAITUIO TT0
YCTaHOBJIEHHOM

dbopme

I1.2.1 Or6opa npod s
POBEJCHUS
1a00paTOPHBIX
HCCIIETOBaHUI

I1.2.2 [IpoBenenust
MUKPOOHOJIOTUYECKOTO
Y XUMHUKO-
0aKTEpUOIOTMYECKOTO
aHaJIN3a B COOTBETCTBUU
CO CTaHJapTHBIMU
(aTTecTOBaHHBIMHU)
METOJUKAMU,
TpeOOBaHUSIMU
HOpPMaTHUBHO-
TEXHUYECKON
JOKYMEHTAIUH,
TpeOOBaHUSAMHU OXPaHBI
TpyAa U SKOJIOTHUECKOI
0e30MmacHOCTH

I1.2.3 Onpenenenwus Ph,
CTepUIIHLHOCTH,
AKTUBHOCTH T10
WOJIOMETPUHU U
MOJIIPOMETPUU
OMOJIOTUYECKUM U
JIPYTHMH METOJIaMH B
COOTBETCTBHUH CO
CTaHJIaPTHBIMU
(aTTecTOBaHHBIMHU)
METOJIUKAMH,
TpeOOBaHUSIMU
HOPMAaTHUBHO-
TEXHUYECKON
JIOKyMEHTAITHH,
TpeOOBAaHUSIMU OXPaHBI

9




Bua nesiteabHOCTH

Jlabopanm-muxpoouonoz 3

aspaoa

Cnymarens q0JKeH

IIpodeccuonanbubie | Cinymarenb T0KEH Ciymarens 10JKeH HpHOBpeCTH
KOMIIeTeHINH 3HATh: yMeThb: . ]
NPAKTHYECKH ONBIT:
3.2.5 Mertosl Tpy/la ¥ DKOJIOTHYECKON
MIPOBEICHUS 0€30MMacHOCTH

HCIIBITAHHH T10
omnpenenenuto Ph,
CTEPWIBHOCTH,
AKTUBHOCTH TI0
HOOMETPpUH U
MOJIIPOMETPHH,
(hapMakoJIOTHYECKON
MPOBEPKHU U
HUCIIBITAaHHUI
MpernapaToB u
MOJIYITPOJTYKTOB Ha
TOKCUYHOCTD U
MTAPOTEHHOCTH TO]T
PYKOBOJICTBOM
nabopanTa 6ojee
BBICOKOM
KBaTM(UKAITTH
3.2.6 KauecTBeHHbIE
XapaKTEPUCTHKU
IpernapaToB u
MOJTYIIPOTYKTOB B
COOTBETCTBHUH C
TpeOOBaHUSMU
HOPMAaTUBHO-
TEXHUYECKOMN
JIOKyMEHTAIu!
3.2.7 Iopsimox
BEJICHUS OTYCTHOM
JIOKyMEHTAITUH B
COOTBETCTBUH C
YCTaHOBJICHHOM
dbopmoit

I1.2.4 CocraBnenus
YYETHO-OTYETHOU
JIOKYMEHTaIluH,
odopmiTeHUS
1a00paTOPHBIX
KYpPHAIIOB U
IPOTOKOJIOB
MIPOBEJICHUS PA3INIHBIX
BUJIOB aHAJIN3a, B TOM
YHCIIe B QJIEKTPOHHOM
BUJIC.

Ta6auna 3

IInanupyemsbie pe3ybTaThl 00y4eHHs 110 POrpaMmme

Buj nesaTeabHOCTH

Jlabopanm-muxpoouonoz 4 paspaoa

IIpodeccnonanbHbIe
KOMIIeTeHIIUHN

Ciymarens 10JKeH
3HATh:

Ciymarens 10JKeH
yMeTh:

Cnymarens 10JKeH
npuodpecTu
NPaKTHYeCKHl
OMBIT:

IIK1. IIpoBenenune

3.1.1 TpebGoBanus k

Y.1.1 IloaroraBauBaThL

I1.1.1 IloaroroBku

OpraHu3aIMOHHO- pabouemy MecTy B pabouee mecTo 1Jist pabouyero mecTa,
TEXHUYCCKUX J'Ia60paTOpI/II/I, BBITTOJIHEHU I CpEaACTB UBMCPECHUA,
MEpPONPUATHH 115 IIpaBUJIa MOJATOTOBKH | HCCIIEIOBAHUS, npubopoB,
o0ecrnieueHus K paboTe OCHOBHOTO | OCYIIECTBIATH COOPKY | TaOOPATOPHOTO
1a00paTOPHOTO Y BCIIOMOTaTeIbHOIO | JAOOPaTOPHOIO o0opyoBaHus,
KOHTPOJIS KaUueCcTBA M| 1a0OPaTOPHOTO 000pyI0BaHUS XUMHAYECKOHN TTOCYBI U
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Buj nesiTeIbHOCTH

Jlabopanm-muxpoouonoez 4 paspaoa

Cnymarens JOTKEH

IIpodeccuonanbublie | Cinymarenb T0JKEH Crnymarens q0JKeH npuoOpecTu
KOMIETEeHI[UH 3HATh: yMeThb: NpaKTHYECKUit
OMBIT:
6e30macHOCTH 00opyI0BaHUs st ¥.1.2 T'otoBUTH WHCTPYMEHTOB B
MpernapaToB U BBITIOJTHEHUS NUTaTeNbHbIE CPElIbl, | COOTBETCTBHH C
IIOJIYTIPOIYKTOB. 1a00paTOpPHOTO pa3nuBaTh HCIIOJIb3YEMBIMH
HCCIIEIOBaHUS IUTATeNbHBIE CPENIbl B | METOAAMHU aHaIKM3a
3.1.2 IIpaBuna yamku Ilerpu, KaudecTBa,
paboThI ¢ pOOUPKH TpeOOBaHUAMU
XUMHYECKON ¥.1.3 'otoBUTH HOPMAaTHUBHO-
1(0163 %1 (0)7 MoCcyay U TEXHUYECKOU
peaKTUBaMU, BCIIOMOTATEIIbHBIC JIOKYMEHTAIUH,
MaTepuagamMu u MaTepuaibl K TpeOOBaHUSIMU OXPaHBI
1a00paTOPHBIM CTepUITH3AIUU Tpyaa u
000pynOBaHUEM MPU 9KOJIOTHYECKOI
BBITIOJTHCHUHT 0€30MacCHOCTH
aHAJIU30B
71a60paTOPHOTO I1.1.2 [ToaroroBku
WCCIIEIOBAHMSI, pPacXOoIHBIX
CHIOCOOBI MBIThS U MaTepUaoB,
ne3uHpeKIu pacTBOPOB 3a/1aHHOI
XUMHUYECKOH TIOCY b KOHIICHTPAIUH,

U1l IPOBEICHUS
pa3IUYHBIX BUIOB
aHamm3a

3.1.3 [IpaBuna
XpaHCHHS
XUMHAYECKUX
peaKTuBOB, Mpod B
COOTBETCTBHUH CO
CTaHJapTaMH

3.1.4 Buggl,
Ha3HAYEHUE U
YCTPONCTBO
71a00paTOPHOTO
o0opynoBaHUs AJs
MIPOBEICHUS
pa3IUYHbIX BUOB
aHam3a

3.1.5 TpeboBanus,
MPEIbSBIISIEMbBIE K
UCTIBITYEMBIM
KUBOTHBIM, K
KauecTBy Mpod u
MIPOBOTUMBIX
aHaJIM30B

3.1.6 YcrpoticTBo 1
npaBuiIa
MOJTE30BAHHS
KOHTPOJIbHO-
M3MEPHUTEITHHBIMH
npubopamu

PEaKTHBOB U
MUTATEIBHBIX CPe,
JUTSI TIPOBEICHUS
KOHTPOJIS
HEOOXOIUMBIX
napaMeTpoB B
COOTBETCTBHU CO
CTaH/IapTHBIMU
(aTTecTOBaHHBIMHU)
METOIUKAMH,
TpeOOBaHUSIMU
HOPMaTHUBHO-
TEXHHUYICCKOU
JIOKYMEHTAIIUH,
TpeOOBaHUSAMHU OXPaHBI
TpyAa u
9KOJIOTHYCCKOM
0e30IMacHOCTH.
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Buj nesiTeIbHOCTH

Jlabopanm-muxpoouonoez 4 paspaoa

IIpodeccnonanbHbIe
KOMIIeTeHIIUN

Ciymarens 10JKeH

3HATb:

Ciymarens 10JKeH
yMeTh:

Cnymarens JOTKEH
npuoOpecTu
NPaKTHYeCKHl
OMBIT:

3.1.6 TpeboBanus
OXpaHbl TPy/Ia MpH

paboTe B XUMUYECKOM

u

MHUKPOOHOIOTUYECKO

i mabopaTopuu It
pa3IMYHBIX BUJIOB
aHaanu3a

3.1.7 HopmaruBHo-
TEXHUYECKYIO
JOKYMEHTAIUIO 110
MPOBEJICHUIO
1a00paTOPHBIX
HCClIeJOBaHUN
MpenaparoB u

MOJTYIIPOAYKTOB

MK2. TIposenenue
1a00paTOPHBIX
HCCIICJOBAHMIA
Ka4yecTBa U
0e30macHOCTH
MpernapaToB U
MTOJTYTIPOTYKTOB

3.2.1 IlpaBuna
paboThI B
CTEPHIIbHBIX
YCIIOBUAX

3.2.2 CgoiictBa
MIPUMCHSIEMBIX
PEaKTHBOB U
TpeOoBaHuS,
MIpEeIbSBIsEMBIE K
HHUM, CIIOCOOBI
MIPUTOTOBIICHUS

pacTBOPOB M METOJIbI

HX PAcueToB B
COOTBETCTBUH C
WCIIOIb3YEMBIMU
METOJaMU
HCCIIEOBaHUIA,
CIIOCOOBI
onpeneaeHus
KOHIICHTPAILIUH
pacTBOpPOB MpHU
BBIIOJIHCHUU
1ab0paToOpHOTO
HCCICIOBAHUS
3.2.3 OcHOBEI
MHUKPOOHOIOTHH U
XUMUU B TpeJenax
BBIIIOJIHAEMOM
paboTsl

3.2.4 TlpaBuina

MOATOTOBKH MPOO ISt

IIPOBCACHUA

¥.2.1 T'oToBUTH
IIOCEBHOM MaTepHall U
OCYIIECTBIISATH MIOCEBBI
B KOJ0ax

¥.2.2 T'oToBUTH
PacTBOPBI PEAKTUBOB,
yCTaHABJIUBATh U
MIPOBEPSTH TOYHBIC U
CJIOKHBIE THUTPBI
¥.2.3 Onpenensats Ph,
CTepUIILHOCTD,
AKTUBHOCTb 110
HOZOMETPUU U
MOJIIPOMETPUHU
OMOJIOTUYECKUM H
JIPYTHMH METOJIaMHU
¥.2.4 OcyuiecTBasTH
(hapMakoJIOTUUECKYIO
MPOBEPKY U
HCIIBITAHUE
MpernapaToB U
MOJIYIPOTYKTOB HA
TOKCHYHOCTE U
MUPOTEHHOCTh

¥.2.5 Bectu nporiecc
(dbepmeHTanuu
aHTHUOMOTHUKOB U
JIPYTHUX TperapaToB
OMocHHTE3a B
71a00paTOPHBIX
YCIOBUAX

¥.2.6 Onpenensth

I1.2.1 Or60pa npob s
IPOBEIICHUS
71a00paTOPHBIX
UCCIIEI0BAHUI

I1.2.2 ITpoBenenust
MUKPOOHOJIOTHYECKOTO
U XUMHUKO-
0aKTEepPUOJIOTMTIECKOTO
aHanm3a B
COOTBETCTBHH CO
CTaH/IapTHBIMU
(aTTecTOBaHHBIMHU)
METOJUKAMU,
TpeOOBaHUSIMU
HOPMaTHUBHO-
TEXHUYECKON
JOKYMEHTAIlUH,
TpeOOBaHUSMU OXPaHBI
TpyAa u
3KOJIOTUYECKOMN
6e30macHOCTH

I1.2.3 Onpenenenus
Ph, cTrepunbroOCTH,
AKTUBHOCTH T10
HWOJAOMETPUH U
MOJIIPOMETPUU
OMOJIOTHYECKUM U
JIPYTUMU METOJIaMH,
TIPOU3BOJICTBA
MOTEHIIMOMETPUYECKUX
"
MHUKPOOHOIOTHUECKUX
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Buj nesiTeIbHOCTH

Jlabopanm-muxpoouonoez 4 paspaoa

Cnymarens JOTKEH

IIpodeccuonanbublie | Cinymarenb T0JKEH Crnymarens q0JKeH npuoOpecTu
KOMIIeTeHIIUN 3HATh: yMeTh: NMPAKTUYeCKHil
OMBIT:
1a00paTOPHBIX AKTUBHOCTb T'OTOBOI'0 | MCIILITAHUN B

HUCCIIEIOBAHUN B
COOTBETCTBUH CO
CTaHJapTHBIMU
METOaMU
npobooTdOpa
3.2.5 Metobl
YCTaHOBKH CJIOKHBIX
Y TOYHBIX TUTPOB
3.2.6 Mertonsl
MPOBEACHUS
HCITBITAHUH 110
omnpenenenuio Ph,
CTEPHIIBHOCTH,
AKTUBHOCTH I10
WOJIOMETPUH U
MOJISIPOMETPUH,
(hapMakoJI0orHUeCcKOn
MIPOBEPKHU U
HUCIBITAaHUN
MpenaparoB u
MOJIYIIPOJTYKTOB Ha
TOKCHYHOCTD U
MMUPOTEHHOCTH O
PYKOBOJICTBOM
nabopanTa 6oJee
BBICOKOM
KBaTH(UKAITII
3.2.7 KauecTBeHHEBIE
XapaKTEePUCTUKU
MpenaparoB U
MOJTYTIPOJTYKTOB B
COOTBETCTBHUH C
TpeOOBaHUSIMU
HOPMaTUBHO-
TEXHUYECKOHN
JOKYMEHTAIUU
3.2.8 [Nopsmok
BEJCHHS
TEXHUYECKOH
JOKYMEHTAIU! Ha
BBIIIOJTHSEMEIE
paboThI B
COOTBETCTBUH C
YCTaHOBJICHHOM
dhopmoit

POYKTA WK
MOJIYTIPOTYKTA
OMOJIOrHYECKUM
METOIOM

V.2.7 [Ipon3BoauTh
MMOTCHIIMOMETPUICCKU
eu
MHUKPOOHOIOTHYECKHE
HCIIBITAHUS

¥.2.8 Cobmronarh
CTePUIBLHOCTh
pernapaToB u
BCIIOMOTaTEIbHBIX
MaTepUajoB

¥.2.9 [IpoBoauTH
odopmiieHne, pacyer
pe3y/IbTaTOB aHAIIN3a
u opopmIIATH
OTYETHYIO
JIOKYMEHTAITHIO TI0
YCTaHOBJICHHOM

dhopme

COOTBETCTBHUH CO
CTaH/IaPTHBIMU
(aTTECTOBAaHHBIMH)
METOIUKAMH,
TpeOOBaHUAMU
HOPMAaTHUBHO-
TEXHUYECKOU
JIOKYMEHTAIUH,
TpeOOBaHUSIMU OXPaHBI
TpyAa u
3KOJIOTUYECKOMN
0e301acHOCTH
I1.2.4 Beneuus
npoiecca
(dhepMeHTaIUM
AHTHOMOTHKOB U
JIPYTHUX TperapaToB
OMocHHTE3a B
71a00paTOPHBIX
YCIIOBUSAX

I1.2.5 Onpenenenus
AKTUBHOCTH T'OTOBOTO
NPOAYKTa U
MONYTIPOTYKTA
OMOJIOTHYECKUM
METOJIOM

I1.2.6 [IpoBenenus
(hapMaKoIOTUYeCcKOM
MIPOBEPKH U
UCTIBITAHUE
MpernapaToB U
MOJYTIPOTYKTOB HA
TOKCUYHOCTH H
MUPOT€HHOCTh
I1.2.7 CocraBieHwust
Y4E€THO-OTUYETHOU
JIOKyMEHTAITHH,
odopmiIeHUs
1a00paTOPHBIX
KYpHAJIOB U
ITPOTOKOJIOB
MIPOBEICHUS
Pa3TUYHBIX BHJIOB
aHaJi3a, B TOM YHUCJIE B
JJICKTPOHHOM BHJIE.

11. KanenaapHusiii yueOHblil rpaguk
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HaumenoBanue pasnuena/mMomyns

Pacnipenenenue yueOHOM HAarpy3Ky 1O TieproaM o0yUdeHMS,
Henenu™®

6

7

8

10

11

[EE

[XY

Mopnyas 1. IlpaBuiia TeXHUKH
0e30acCHOCTH, POMBIIVICHHOH
CAHUTAPUU U MOKAPHO
0e3onacHocTH. TeXxHMKa NOATOTOBKHU
XMMHMYeCKOil 1 MUKPOOHOJIOTHYeCKON
nocy/abl, MNPUGOPOB U JIAG0PATOPHOTO
o0opynoBaHusi. OCHOBBI
NPHUTOTOBJIEHNS P00 U PAaCTBOPOB
pa3JMYHON KOHIEHTPAIUH.

Tewma 1.1. Oxpana Tpyna 1 TEXHHKA
0e30macHOCTH TIPH padoTe B
MUKPOOHOJIOTHYECKOH JTab0paTopuu.

Tema 1.2. CanuTtapusi u TUTHEHA TPY/IA.
OcHOBBI TPOeCCHOHATTEHOW THTUEHBI U
MIPOMBIIIUIEHHON CaHUTapUH.

Tema 1.3. JlaGoparopHoe
obopynosanue. [IpaBuia moaroToBKN
MOCY/BI K CTEPIIIM3AINAN U 00paboTKe.

Tema 1.4. Knaccudukanuss XUMHIECKHX
PEaKTHUBOB, IPaBWJIA XPAHEHHUS, PaBHIIA
paboTHI C peaKTUBaMHU.

[IpomexyTouHas aTTecTalus

Moayas 2. CucTeMaTHKA 1
HOMEHKJIATypa MUKPOOPIraHU3MOB.
Mopdoorus, cTpoeHue, CBOMCTBA,
(usuonorus, HacaeICTBEHHOCTDb U
H3MEHYHBOCTH MUKPOOPTaHU3MOB.

Tema 2.1. IlpeameT, 0OOBEKTHI M METOJIbI
MHUKPOOHOJIOrHH. Y CTPOHCTBO
Mukpockona. [IpaBuna paGoTsl.

Tema 2.2. Mopdonorust 1 0coO0eHHOCTH
CTPOCHHUS KJICTOK MHKPOOPTaHM3MOB.

Tewma 2.3. @opMbI ¥ TUTIBI TUTAHUS
MUKPOOPTaHU3MOB.

Tema 2.4. denorunnyeckas u
TEHOTUITNYECKAS N3MEHYHUBOCTD
MHUKPOOOB.

Tewma 2.5. IluraTenbHbIe Cpeabl, UX
KjaccuUKalys ¥ TpeOOBaHMsI K HUM

HpOMe)KYTO‘lHaH aTTeCTanusa

Moayasb 3. IK010THYeCKHIl KOHTPOJIb
NMPOU3BOACTBA TEXHOJOTHYECKOI0
nponecca. 3HaueHHe
MHKPOOPTraHU3MOB B IIPHPOJiE H
JKH3HeesATeIbHOCTH YeJ0BeKA.

Tema 3.1. OCHOBBI IPOMBIIIJICHHOM
sKosorur. OTXO/bl M MX YTHIIN3AIIHMS.

Tema 3.2. YyacTue MUKpOOPTraHU3MOB B
KpPYTOBOPOTE BEIIECTB B IIPUPOJE.
MeToab! aHamM3a MUKPOQIIOPHI
OKpY>Kalollen cpenbl.

Tema 3.3. ITonarue o6 acenTuke,
AHTHUCENTUKE U Ie3MH(EKINH.
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TIpoMexxyTouyHasi aTTecTarus

HWTorosas arrecranmus

X

12. Y4eOHuBIH IJIaH

Taoauna 5

n/m

HaumeHnoBanue pasnena/mMomyis/
TEMBbI 3aHSTHS

Bcero (akagemudeckuii gac)

CamocrosTensHas paborta

KomnaectBo YJacCcoOB, OTBCACHHBIX

Ha aTTECTALUIO

AynutopHbIe
3aHATUSA

3aHarus ¢
HCIIOJIB30Ba
auem JIOT
u 20 gac.

=
@
jas]
=
>

N3 HUX

TEOpPETUYCCKUE
o0OydeHue
NpaKkTUIeCcKas
MOJIrOTOBKA

TEOPETHIECKHUE
obOyueHwue
HpaKTHYECKast
HOJITOTOBKa

dopma
aTTecTall
uu

(dbopmer
KOHTPOJI

)

Moayas 1. IIpaBuiia TeXHUKH
0e30acHOCTH, MPOMBIIIICHHOH
CAHMTAPUM U MOKAPHOU
OesonacHocT. TexHuka
NMOATOTOBKH XHMHUY€ECKO 1
MHKPOOHOJIOTHYECKOMH MOCYAbI,
NPHOOPOB M J1a00PATOPHOTO
odopynoBanusi. OCHOBBI
NPUTrOTOBJIEHUS P00 1
PACTBOPOB PAa3JINYHOI
KOHIIEHTPalNu.

24

Tema 1.1. Oxpana Tpyna u
TeXHUKa 0€30MacHOCTH TIPU
paboTe B MEKpOOHOIOTHIECKOH
naboparopuu.

Tewma 1.2. Canutapus u rurueHa
Tpyaa. OCHOBBI
npodecCHOHAIBHON TUTHEHBI U
MIPOMBIIIUIEHHOW CAaHUTApHUH.

Tema 1.3. JlaGoparopHoe
obopynosanue. [IpaBuia
HO/ATOTOBKH MOCY/IbI K
CTepUIIM3aIK U 00paboTKe.

Tewma 1.4. Kimaccuduxanus
XUMHUYECKHX PEaKTHBOB, IPaBUIIA
XpaHeHus1, IpaBuiIa padoTHI C
peaktuBamu. Pactsop.
[TpuroToBnenue pacTBOPOB
NpUOTU3UTENHHON U TOUHON
KOHIIEHTpaIuH.

IIpomexxyTouyHasi arTectaus

Auddep

EHLUPOB
aHHBIN
3a4eT
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Moayas 2. CHcTeMaTHKA ¥
HOMEHKJIaTypa
MHUKPOOPraHNu3MOB.
MopdoJiorus, cTpoeHue,
cBOMCTBa, QU3HOJIOT U,
HACJIEACTBEHHOCTDh U
M3MEHYMBOCTH
MHKPOOPraHNu3MOB.

26 | 6 2 8 10

6 | Tema 2.1. IIpenmer, OOBEKTHI U
METOIbI MUKPOOHOJIOTHH.

VY CTpoiicTBO MUKPOCKOTIA.
IIpaBuia paOoOTEHL.

7 | Tema 2.2. Mopdonorus u
OCOOCHHOCTH CTPOCHHS KJICTOK 5 2 1 2
MUKPOOPTaHU3MOB.

8 | Tema 2.3. ®opMbI U THUIIBI
MTUTAHUS] MUKPOOPTAHH3MOB.

9 Tema 2.4. ®erorunuueckas u
T€HOTHITNYECKAs N3MEHYNBOCTH 4 2 2
MHUKPOOOB.

10 | Tema 2.5. [lutaTenbHbIe CpPEAbl, UX
KJaccuUKaus U TpeOOBaHUS K 4 2 2
HUM

11 | IIpomexyTOodHasT aTTEeCTAIHS Huddep
EHI[UPOB
aHHBIN
3a4er

Moayas 3. DkoJorudecKkuii
KOHTPOJIb MPOU3BO/ACTBA
TeXHOJIOrHYecKoro npouecca.
3HayeHUe MUKPOOPraHU3MOB B
NpHUpo/e U KNU3HeAesITeTbHOCTH
4yeJI0BeKa.

18 | 4 2 4 8

12 | Tema 3.1. OcHOBEI
MTPOMBIIIUIEHHOM SKOJIOTHH. 5 | 2 1 2
OTX0/Ibl ¥ MX YTHJIM3ALIHSI.

13 | Tema 3.2. Yuactue
MHUKPOOPTaHU3MOB B KPYTrOBOPOTE
BEIIIECTB B Mpupoje. MeToanl 5 2 1 2
aHam3a MUKpPOQIOpEI
OKPYIKaroIeH Cpeibl.

14 | Tema 3.3. IlousaTue 00 acenTuke,
AHTHUCENITUKE U Ie3MH(EKINY.

15 | [IpomexxyTOouHast aTTECTAIHI Huddep

EHITPOB
AHHBII
3a4eT

16 | UroroBas aTTecTanus KBanug
HKALMOH
HbIH
IK3aMeH

O6beM nporpaMmmbl 72 118 | 10 18 26

* JlpakTH4eckasi IOJArOTOBKa OpraHW3yeTcs MyTeM IPOBENCHHUS NPaKTUYECKUX 3aHATHH, NPaKTHKyMOB,
71a00paTOPHBIX PadOT, MPAKTHKM M WHBIX aHAJIOTUYHBIX BUJIOB y4eOHOH JESTENLHOCTH, NMPEIyCMaTPUBAIOLINX
yuactue 00y4alolIMXCsl B BBITIOJIHEHUH OTIEIBHBIX JIEMEHTOB paloT, CBA3aHHBIX ¢ Oyayuiel npodeccnoHaIbHOMI
nestenpHocThio ([Ipuka3 MunoOpHayku P® Ne 885, Munmpocsemenus PO Ne 390 ot 05.08.2020 r. «O
MPaKTHYECKOW MOATOTOBKE 00YUYaIOIIUXCSI»).
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Bce Tembl mporpaMmbl HHBApUAHTHBI M M3y4alOTCs BCEH rpynIoil 00ydaronuxcs.

BapuatuBHOCTh B OpraHu3ani OOy4YeHHS pealin3yeTcs depe3 BhIOOp 0O0yJaronmMucs
CPOKOB JJIsl IOJTOTOBKH K BBIIOJIHEHUIO MPAKTUYECKUX 3aHATHH M CaMOCTOSTEIbHON paboThI,
BbIOOpP 00Yy4AIOIIUMUCA UCTOYHUKOB JIUTEPATYPHI IPU BHITIOJTHEHUH CaMOCTOSATEIbHON paOOTHI.

13. Coaep:xanue mporpaMmmbl

Moayapr 1. IlpaBuia TeXHUKH 0€30MACHOCTH, NPOMBILNLIEHHOH CAHUTAPpUM M
MmokapHoil 0e3omacHOCTH. TexXHMKA NMOATOTOBKH XHUMMYECKOHM M MHUKPOOHOJIOTHYeCKO
nocyabl, npudopoB u jnadoparopHoro odopynosanusi. OCHOBbI NPHUIOTOBJICHUS NPOO M
PACTBOPOB Pa3JM4YHOI KOHIEHTPALUH.

Tema 1.1. Oxpana Tpyaa U TeXHHKa O€30MACHOCTH NpU pabdOTe B MUKPOOHOIOTUYECKOM
naboparopuu. IIpaBoBele M HOpPMaTHUBHBIE OCHOBBI Oe3omacHocTH Tpyna. OOecneueHue
Oe3omacHbIX ycioBUM Tpyaa. OxazaHue NEpBOM IMOMOIIM IOCTPaJaBUIEMY IPU Pa3IMYHBIX
BUJAX TPaBM.

Ilpakmuyeckoe 3anamue: Pa300p CUTyallMOHHBIX 337a4, KOTOPbIE MOTYT BO3HUKATh Ha
npous3BojcTBe. CrocoObl OCTAHOBKM KPOBOTEUEHMM, NEpBas MOMOIIb MPH Pa3IUYHBIX BUAAX
TPaBM.

Tema 1.2. Canurtapus u rurueHa Tpyna. OCHOBBI MPO(ECCHOHAIBHOW THUTHEHBl U
NpOMBIIIICHHON canuTapun. [Ipodeccrnonanbable 00s13aHHOCTH JabopaHTa-MHKPOOHOIIOTa.

IIpakmuyeckoe 3anamue: Pa300p CUTyallMOHHBIX 3aJay, KOTOPbIE MOT'YT BO3HUKATh Ha
npou3BocTBe. Pazbop npodeccroHanbHBIX 00s13aHHOCTEH JIaOOpaHTa-MUKPOOHOJIOTa.

Tema 1.3. JlabopaTopHoe o6opynoBanue. [IpaBuiia HoAroTOBKU MOCYAbI K CTEPUIIM3ALUN
u oOpabotke. Crepwnm3anus J1a0OpaTOpHOTo 0O0OpymoBaHUs, mocynsl. [IpaBmia paboTel C
nabopaTopHbIM  000OpydOBaHHEM (CyXokapoBol 1mikad, aBTOKJIAaB, JAMHHApPHBIA OOKC,
XOJIOAWIIBHUK). BUABI cTepuian3ayuy nocy sl U 1abopaTopHOTO 000PYA0BaHUS.

Ilpakmuyeckoe 3aunamue: JIeMOHCTpalusi BUAOB IOCYIbl, BHUAOB 3arps3HEHUl,
JEMOHCTpAIHs 000PYJIOBaHMS M OCOOSHHOCTEH PadOTHI C HUM.

Tema 1.4. Knaccudukanuss XUMHUYECKUX PEAKTUBOB, IpaBHJAa XpaHEHUs, IpaBHUiIa
paboTel ¢ peakTMBaMH. TexHHKa B3BEILMBAHHSA Ha J1a0OPAaTOPHBIX U AHAJTUTUYECKHX BeECax.
KanubpoBka xumuueckod mocyabl (MHUMIETKH, MepHbIE KoJObl, Oroperku). PacTtop.
[TpurotoBneHne pacTBOPOB MPUOIU3UTENBHOM W TOYHOM KOHLEHTpauuil. [Ipurorosnenue
pacTBOpOB coJie TOYHOM KOHIeHTpauuu. [IpuroroBieHue pa30aBICHHOIO pacTBOpa U3
KOHIEHTPUPOBAHHOT'O pacTBOPA.

Ilpakmuyeckoe 3ansimue: IIpUroToBleHHWE pPAcTBOPOB MPHOIU3UTENBHOM U TOYHOM
KOHIIEHTpauui. [IpuroroBieHue pacTBOpOB COJIEW TOYHOM KOHIEHTpauuu. [IpurorosieHue
pa30aBIEHHOTO pacTBOpPa U3 KOHLIEHTPUPOBAHHOT'O pacTBOpA.

Moayas 2. CucremMaTnka M HOMEHKJIAaTypa MHKpoopraHusmoB. Mopdosorus,
CTpOeHHue, CBOICTBA, ¢puznosorus, HACJIe/ICTBEHHOCTD " U3MEHYUBOCTH
MHKPOOPraHU3MOB.

Tema 2.1. [Tlpeamer, o0OBeKTBI ® MeTOABI MuUKpoOumosiornu. OmpeaeneHue
MHUKpPOOHMOJIOTUN KaK HAayKH, CBA3b €€ C OMOJOrMYECKMMHM M XUMHUYECKUMH JUCLUIUIMHAMM.
[TonosxeHne MHKpPOOOB B CHCTeME KHMBOW mHpupojbl. MckyccTBeHHas W ¢uioreHernyeckas
cucTeMaTnka MUKpoOOB. YcTpoicTBO Mukpockomna. IlpaBuna paGotel. TUmbl MUKpOCKOIMH U
IpaBWJia MOJIb30BAHMS MMMEPCHOHHBIM OOBEKTHMBOM MHUKpockoma. Pabora ¢ mpeaMeTHbIMU U
MOKPOBHBIMH  CTEKJIAaMH, TPaIyUPOBAaHHBIMH M TACTEPOBCKMMH MHIETKaMH, MHpoOUpKaMH,
yamkamu [letpu, 6akTeproaornueckoi neTnéu.

IIpakmuyeckoe 3anamue: IlpaBuia paboThl ¢ MUKpocKoroM. PaboTa ¢ mpenMeTHbIMH U
MOKPOBHBIMH CTEKJIAMH, TpaJyMpOBAaHHBIMM M NACTEPOBCKUMHU MHIIETKaAMH, HPOOHpPKAMU,
yamkamu [letpu, GakTepronornueckoit netTnéi.

Tema 2.2. Mopdomoruss u 0COOEHHOCTH CTPOCHHS KIETOK Oaktepuii. DyHKIUU
CTPYKTYPHBIX 3JIEMEHTOB OakTepuanbHOi kieTku. OcobeHHocTH reHoma Oaktepuil. [lonsTue o
BUPYJEHTHOCTH U NATOreHHOCTH. Mopdoioruss U ocOOEHHOCTH CTPOEHUsl KJIETOK I'puOOB U
npocredmmx. @DYHKIUM  CTPYKTYPHBIX  DJIEMEHTOB  KJIETKH. (OCOOEHHOCTH  TeHOMa
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HYKapHOTHUECKUX MUKPOOOB — rprlOB U mpocreiimux. Mopdonorus 1 0coOeHHOCTH CTPOCHHUS
kierok BupycoB. I'enom JIHK u PHK-comepkamux BupycoB. OCHOBHBIE METOJIbI M3YYEHUS
MOp(OJIOTHH MHKPOOpPTraHU3MOB. IIpemaparbl XHBBIX KJIETOK OpPraHM3MOB: «pa3JaBICHHAs
KaIush», «BUcsyas Kamis». Okpacka 6aktepuil no I'pamy. BeisiBeHre *KUBBIX U MEPTBBIX KIETOK
METOJIOM OKpacKh METWIEHOBOM CHHBIO. DKCIPECC-METOJ OINpeAeliEeHUE TIpaM-THIIa
MHUKPOOPIaHU3MOB.

IIpaxmuueckoe 3anamue: llpenaparbl >KUBBIX KIETOK OPraHU3MOB: «pa3JaBiICHHAs
Kars, «BHcsS4as Kars». Okpacka O6aktepuit o ['pamy, Llemo-Hunbsceny BoisiBieHue KUBBIX
U MEPTBBIX KIETOK METOJOM OKPACKHM METHUJICHOBOW CHHBIO. DKCIIPECC-METOJ OIpPEIEICHUE
rpaM-TUIIa MUKPOOPTaHU3MOB.

Tema 2.3. @opMbl M TUIBl MUTAHUS MUKPOOPraHW3MOB. DEpMEHTHI MHUKPOOOB, HX
6uonornyeckas poib. A3poOHOe, aHaIPOOHOE JIbIXaHHE, PAa3IUUHbIEe THIIBI OpOXKeHUH. MUKpPOOBI
a’po0bl, aHaIPOOBI, GaKyIBTATUBHBIE AaHAIPOOBI.

Ilpakmuyeckoe 3anamue: MHKPOCKONIUS pa3IM4YHBIX BUAOB MHUKPOOPIaHHU3MOB.
N3yuenne ux ocoOEHHOCTEH NMUTaHHS M TMOiydeHHs 3Hepruu. [losyueHue 4uCTOi KyabTYypbl
MHUKPOOPIaHU3MOB.

Tema 2.4. deHoTunuyeckass ¥ TEHOTUIIMYECKAs M3MEHUYMBOCTH MHUKPOOOB. MyTanuu u
IeHEeTUYECKHEe PEeKOMOMHAIMN U UX POJib B (POPMUPOBAHUM JIEKAPCTBEHHOW PE3UCTEHTHOCTH U
U3MEHEHUU BUPYJIEHTHOCTH MAaTOreHHbIX Oakrtepuil. IloHsTne o wensx cenexkuud U
IeHETUYECKOM HHKEHEPUU MUKPOOOB.

Ilpakmuueckoe 3anamue: VIzyuenue cnenuduueckoit Tpancaykuuu. M3ydenne npouecca
Tpanchopmanuu. M3ydeHrne GeHOTUINYECKOH U3MEHUYUBOCTH.

Tema 2.5. IluratenpHble cpenbl, UX Kiaccudukanus u TpeOoBaHus K HUM. JKuakue
nuTarenbHble cpedbl. [lnoTHele mnuTaTenbHble cpeabl. KynbTuBupoBaHue OakTepuil Ha
NUTATENbHBIX cpenax. CTepuiin3anus MUTaTEIbHBIX CPEl.

Ilpakmuyeckoe samamue: IlpuroroBneHue nuraTeabHbIX cpel.  Crepuiauzanus
MUTATENIbHBIX CPE.

Moayas 3. DKoJ0rH4YecKHii KOHTPOJIb MPOU3BOACTBA TEXHOJOTHYECKOro mpoIiecca.
3HaueHne MHUKPOOPraHu3MoB B IIPUPOAEC U ) KUZHEACATECIBHOCTH Y€JI0BEKA

Tema 3.1. OCHOBBI TPOMBILIIEHHOM 3K0IOTUU. OTXObI M UX YTUIIU3ALHSL.

Ipaxmuueckoe 3anamue: OnpeneneHre MUKpOOHOM 3arpsi3HEHHOCTH BO3/lyXa METOJOM
Koxa u acnupaunoHHbiM MeronoM. OmpeneneHue oOLIEr0o MHKPOOHOTO 4YHCIA Pa3IMYHBIX
00pa3IoB BOIOITPOBOIHOM BOJIBI.

Tema 3.2. YuyacTHe MHMKpOOPraHM3MOB B KpPYrOBOPOTE BEIIECTB B IMpHpoje. MeTobl
aHaiam3a MUKpo(hIOophl OKpyxaromieil cpeasl. Omnpenenenne OakTepHalbHOW 00CEMEHEHHOCTH
Bo3ayxa. KonnuecTBeHHbIi yuét Gakrepuil B mpobax noys. KauecTBeHHO-KOIMYECTBEHHBIN yUET
MUKPOQIIOPHI TTOYBBI.

IIpakmuyeckoe 3anamue: IloceB coOcTBeHHON MUKpOOMOTHI Ha yaiky [lerpu ¢ MITA.

Tema 3.3. Ilomstwe 00 acenTuke, aHTUCENTHKE U Jae3uH(ekiuu. OmnpeneneHue
YyBCTBUTEIBHOCTH MHUKPOOPTaHM3MOB K aHTHOMOTHKaM. MHKpOOMOJIOrHUECKUE HCCIeI0BaHUs
IIPU ONPEJEICHUN TUPOT€HHOCTH U TOKCUYHOCTH B (DApMaKOIOTMUECKUX HCCIIET0BAHUSX.

IIpaxmuueckoe 3auamue: 3ydyeHne netanbHoro nerctsuss Y PO Ha KIETKH JPOXIKEH.
[TpoBenenmne aHaan3a NOBEPXHOCTH JIAOOPATOPHOTO 000PYAOBAHUS METOJIOM CMbIBA C IIOMOIIIBIO
crenuanbHOro Tpadapera ¢ MOCIEAYIOIIUM IOCEBOM Ha MHTATeNbHBIE Cpelbl U
MHKYOMpOBaHHEM B TEPMOCTATE.

CamocrositesibHas padora.

[TonrotoBka pedeparoB Ha TEMBI:

. «Buael nMmmyHuTeTa. GakTOPHI 3aIIUTHI OPraHU3Ma YEJI0BEKAY,

. «IMMyHHBI cTaTyC — IPUYMHBI HAPYLLIEHUS U METOABI KOPPEKLIUN»,

. «BUY-undexuus kak npuMep NpuoOpeTeHHOT0 UMMYHO1e(ULINTAY,

. «HazHaueHne MMMyHOOMOJIOTHYECKUX TIPETIapaToBy,

. «IppuMeHeHne UMMYHOJIOTMYECKUX PEAKIIUI B MEAULMHCKON ITPAKTHKEY,

O~ wNPE
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6. «McTopust OTKpPBITHS aHTUOHMOTHKOBY,

7. «OCHOBHBIE TPYIITHI XUMHOTEPAIEBTUICCKUX CPEJICTB M MEXaHU3M UX JACHCTBHY,

8. «Kmaccuduxanuss aHTHOMOTHKOB IO MEXaHHM3MY ACUCTBUS (MHTHOUTOPHI CHUHTE3a
KOMITOHEHTOB KJICTOYHOW CTEHKH, WHTUOWTOpPHI (YHKIMH IUTOIUIA3MAaTHYECKOW MEeMOpaHBI,
WHTHOUTOPHI CHHTE3a OelIKa, MHTHOUTOPHI TPAHCKPHUIIIIUU ¥ CHHTE3a HYKJICHHOBBIX KHCIIOT)»,

9. «Metoab! onpeieNIeHHsI YyBCTBUTEILHOCTH MUKPOOPTAaHU3MOB K aHTUOHOTHKAM),

10. «Muxkpodiopa Tena 3710pOBOTO YEIOBEKAY,

11. «/IucO6mo3 — MpUUYUHBI PA3BUTHUS U CIIOCOOBI KOPPEKITHI,

12. «Bnuaemuonorus THPEKIUOHHOTO TIPOIECCay,

13. «Mepsl npenynpexaeHuss HMH(PEKIMOHHBIX  3a00JICBaHUH C  Pa3IMYHBIMU
MeXaHU3MaMH Iepeadny.

14. Benenuwe 3ammceit B jabopatopHoM >xypHase. IlpuBenenue pabodero mecra B
HOPSIJIOK.

[TpomesxyTounas arrecranus — quQepeHIMPOBaHHBIN 3a4eT.
WroroBas arrectanus — KBaTU(UKAITMOHHBIN 3K3aMEH.

OpraHu3anMOHHO-NEAArOrHYecKrue  YCJOBHS  peaju3aniud  00pa3oBaTebHOIl
NMPOrpamMMblI

TpeboBaHus K yCTOBHSIM peaau3alui NPOrpaMMbl
Opranuzanus 00pa30BaTeNbHOIO MPOLECCa peaTH3alud  IMPOrpaMMBl  PETIIAMEHTUPYETCS
y4eOHBIM TIIJIAHOM, TOJIOBBIM KaJICHAAPHBIM y4eOHBIM TpauKOM, paclUCaHHEM 3aHSATHIL.
O0pazoBarenbHOE YUPEKICHUE CAMOCTOSITEIBHO B BBIOOPE CHCTEMBI OLIEHOK, ()OPMBI, TOpsIKaA
Y TIEPUOJIMYHOCTH aTTECTAlNK, O0yJaromuxcs 1o nporpamme 13265 JlabopaHT-MUKPOOHOJIOT.

MarepuajbHO-TeXHHYeCKOe 00ecredyeHrne MPorpaMmbl

Peanmzanust oOpa3oBarenbHOM MporpaMMbl TpeOyeT Hamuuus: yd4eOHOH jabopaTopwuu,
OCHAII[CHHOW COBPEMEHHBIM 00OPYZOBaHHUEM, HEOOXOIMMBIM ISl MOJATOTOBKH IO MPOQECcCUH
«JlabopanT-Mukpobuonor 3-4 paspsiar.

MarepuanpHO-TeXHUYECKas 0a3a JOJDKHA COOTBETCTBOBATH JCHCTBYIOIINM CAaHHTAPHBIM
¥ TIPOTUBOIIOKaPHBIM HOpMaM. Peannzanus mporpaMmsbl TpeOyeT Haltnyne yaeOHOTo KaOnHeTa.

OGopynoBanue y4ueOHOro KaOuHeTa:

JI0CKa KiaccHast (MesoBasi MJIi MapKepHasi)
pabouee MecTO IpenogaBaTess

paboune MecTa 00yJaroLIXCs

mkad 11 peakTUBOB

mkad/cTesniax s ”HCTPYMEHTOB M TpHOOpOB
mKag BBITSHKHON

paKoBHHA

TexHnuyeckue cpeacTsa 00y4eHus:

KOMIIBIOTEP C JTULUECH3UOHHBIM IIPOIrpaMMHBIM o6ecnequI/IeM;
MYJIbTUMEIHANIPOEKTOP WM MYJIbTUMEIUNHHAS JTOCKA;
ceTeBor (QUIBTP.

Annaparypa, npu0opbl, MHCTPYMEHTHI, IOCY1a, PeaKTHBbI, BCIOMOraTe/jbHble
MaTepHaJbl:

JlabopaTopHass mocyna: murnetku 1, 2, 5, 10 M, macrtepoBCcKas THWIIETKa, MINATETh
Hpuransckoro, kon6a Py (marpar), yamku [letpu, npoOupku, KoaObl, HUIUHIPHL, BOPOHKH.

MuKpocKonbI (JIIOMUHECIIEHTHBIE).

Ma3sku KyJapTyp OKpalleHHbIE pa3HBIMHU IPOCTHIMHU CIIOCOOAMHU.

['oToBBIE penapaTsl — HIAPOBUAHBIX, MATOYKOBUAHBIX (POPM, BHOPHOHOB U Jp.

HaGops! peakTuBOB 17151 MpoBeeHust okpacku no I'pamy, Luns-Hunceny.
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HaGopb! peakTUBOB /7151 MPUTOTOBJICHUS TUTATEIBHBIX CPEI.
JlaGopaTopHoe 0O0OpyAOBaHHE: CyX0XKapoBOW ImKad, aBTOKIAB, JAMHUHAPHBIA OOKC,
XOJOOUJIIbHUK.

HNHupopmanuoHHBIE pecypChl
OcHoBHas1 iuTEpaTypa:
Emnes, B.T. MukpoOuonorusi: y4eOHHK [UIsi CpeIHEro MpodeCCHOHATBHOTO

obpazoBanusi/ B.T.Emnes, E.H.Mwumycrun.— 8- wusn., wucnp. u jgom — Mocksa :
WznatenbctBo KOpaiit, 2023. — 428 c. — (IlpodeccronansHoe odbpazoBanue). — ISBN 978-5-534-
09738-2. — Tekcr : anextponHslid // OOpa3oBarenbHas 1atdopma FOpait [caiit]. — URL:

https://urait.ru/bcode/513917 (nata oopamenus: 01.12.2023).

Becenosckuii, C.10. MuxkpoOuonorusi, caHuTapus, TUTHEHA W OHOJIOTHYECKas
0€30IacCHOCTh ~ Ha  MHUIIEBOM  MPOU3BOACTBE :  y4eOHOe  mocoOue Uil CpEeIHEero
npodeccuonanibHoro  obpaszoBanusi/  C. 0. Becenosckuii, B. A. AronsiioB. — Mockaa :
WznatenbctBo KOpaiit, 2023. — 224 c. — (IlpodeccrnonansHoe odbpazoBanue). — ISBN 978-5-534-
15131-2. — Tekct : amekTpoHHbIN // OOpa3oBatenpHas 1uiargopma IOpaiit [caiiTt]. — URL:
https://urait.ru/bcode/519901 (nata oopamenwus: 01.12.2023).

JleonoBa, . b. OcHOBBI MHUKPOOHMOJOTHH : YUYEOHHK M MPAKTUKYM [UIsI CPEIHEro
npodeccuonanbHoro odpazosanusi / . b. JleonoBa. — Mocksa : M3narensctBo FOpaiit, 2024. —
277 c.— (IlpodeccrnonansHoe oOpazoBanue). — ISBN 978-5-534-18297-2. — Tekcr
autekTpoHHblt  //  OOpazoBatenbHas — 1uiarpopma  HOpait [caiiT]. - URL:
https://urait.ru/bcode/534739 (narta oopamenus: 01.12.2023).

JlonoJHUTe/IbHASA JINTepaTypa:

Kum, U. H. Mukpo6uosnorus nepepadoTKu BOJHBIX OMOJIOTHUECKUX PECYPCOB : yueOHOe
nocodue s cpeaHero npodeccuonansHoro oopazosanus / M. H. Kum, B. B. Kpamenko. — 2-¢
u3ll. — Mocksa : UznatensctBo FOpaiit, 2023. — 272 ¢. — (IIpodeccuonansuoe o6pa3oBaHue). —
ISBN 978-5-534-15295-1. — Tekcr : snexTponHblii // ObOpa3oBarenbHas miatdopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/520279 (nata obparenus: 01.12.2023).

Mansues, B. H. OcHOBBI MUKpOOHOJOTMM M HUMMYHOJIOTUHM : y4yeOHOE TocoOue s
CpEeIIHETO po¢eCCUOHAITBHOTO oOpazoBanusi / B. H. Mansues, E. II. ITamkos,
JI. U. XaycroBa. — 2-e u3n., ucnp. u gom. — Mocksa : M3natensctBo FOpaiit, 2023. — 319 ¢. —
(ITpoeccuonansrHoe obpazoBanue). — ISBN 978-5-534-11566-6. — TekcT : 31neKTpOHHBIH //
O6pazoBarenpHas 1iatrgopma HOpaiitr [caiit]. — URL: https://urait.ru/bcode/518091 (mara
obparmenus: 01.12.2023).

Emues, B. T. OcHOBBI MUKPOOHOJIOTHH : YYEOHUK [JIsi CpEeIHEro MpodecCHOHaTbLHOTO
obpazoBanusi / B. T. Emues, E.H.Mumyctun. — Mocksa : M3natensctBo HOpaiit, 2023. —
248 c. — (IlpodeccuonanpHoe oOpa3oBanue). — ISBN 978-5-534-11718-9. — Teker
anekTpoHHbIE  //  OOpaszoBarenbHas  1wiargpopma  HOpaifr [caiT]. - URL:
https://urait.ru/bcode/513920 (nata oopamenus: 01.12.2023).

Owmensuckuit, B.JI. Kparkuit kypc oOmeii ¥u mOYBEeHHOH MHKpoOUoIOrUH /
B. JI. Omensirckuii. — Mocksa : U3narensctBo FOpaiit, 2023. — 173 ¢. — (AHTOIOTHS MBICITH). —
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KanpoBoe o6ecnieueHue mporpamMmsl

Peaymzanmss ~ oOpa3oBarenbHON  mporpaMmbl  NMPO(ECCHOHAILHOTO  O0YYEHHUs
obOecrieunBaeTCs MEJArorHuecKUMU PabOTHUKAMHU 00pa30BaTEIbHONW OpraHHW3aIlH, a TaKkKe
JIMIIaMH, TIPUBJICKACMBIMH K pean3allii 00pa30BaTEeNIbHOW MPOTrpaMMbl HA WHBIX YCIIOBHSX,
UMEIONIUMH  BBICIIEe MPOPECCHOHANTBHOE O00pa3oBaHUE WM CpeaHee NpodecCHOHATHHOE
o0pa3oBaHUe IO HAIPAaBICHUIO NOATrOTOBKUM «OO0pa3oBaHHE W IEJaroruka» WIA B OOJIACTH,
COOTBETCTBYIOIIEH MIPEIIOAaBACMOMY MPEIAMETY.

Kpanudukarms mnenarorndeckux pabOTHUKOB 00pa30BaTEeNbHOW OpraHM3alud TOJDKHA
oTBeYaTh  KBaIM(PHUKAIMOHHBIM  TpPeOOBAaHUSAM,  yKa3aHHBIM B KBaIHM(PHUKAIIMOHHBIX
CIIPaBOYHHMKAX, U (WJIM) MPOGECCHOHANBHBIX CTaHAAPTaX (TPHU HAJTUYHH ).

KoHTpoJib 1 o11eHKa pe3yJIbTaTOB 0CBOEHHS MPOrPaMMBbI

B coorBercTBMM ¢  y4eOHBIM  IUTAaHOM  00pa30BaTENBbHON  MPOrpaMMBI
IpeyCMaTpUBAIOTCS:

IIpoMe:kyTouHasi aTTecTALUSA

[IpomexxyTouHast arrectanys MPOBOAMTCS B (QOpMe: NHCBMEHHOW MPOBEPKU —
KOHTpOJIbHAs paboTta miu 1 HepeHIupOBaHHbIN 3a4€ET.

JndepeHurpoBaHHBIN 3a4€T IPOBOANUTCS B BUJIE MIMCHMEHHOT'O OTIpOCca.

Bpewmst BeimonHenus 3aganus: 60 MUHYT Ha OJJHOTO OOYYarOIIEerocsl.

Ob6opynoBanue: Oymara, IapuKoBasi py4Ka, OJIaHKH.

IIpumepHblie Bonpockl o MoayJo 1:

1. Oxpana Tpyaa ¥ TeXHUKAa O€30MACHOCTH MpH paboTe B MHUKPOOMOIOTHYECKON
J1a00paToOpUH.

2. Oxa3zaHue MepBoi MOMOIIH MTOCTPAABIIEMY TTPH PA3ITUIHBIX BUIAX TPABM.

3. IlpodeccuonanbHble 0043aHHOCTH JJabOpaHTa-MUKpOOHOJIOTa.

4. IlpaBuiia MOArOTOBKU MOCYbI K CTEPUIN3ALIUU U 00paboTKe.

5. Buzsl crepunusanuu nocy/sl 1 1a00paTOpHOro 000pyAOBaHUSL.

6. Kiaccugpukanus XMMUYECKHMX pEaKTUBOB, IpaBUJa XpaHEHUs, MpaBuia pabOTHl C
pEaKTHBaMHU.

IIpumepHbIie Bonpockl k Moayio 2:

1. Mopdomnorus u 0coOEHHOCTH CTPOEHUS KJIETOK OaKTepHil.

2. OyHKIMH CTPYKTYPHBIX JIEMEHTOB OaKTepHaIbHOMN KIIETKH.

3. IloHsiTHe O BUPYIEHTHOCTH U MMATOT€HHOCTH.

4. Mopdornorus 1 0cOOEHHOCTH CTPOCHUS KIETOK IPUOOB U MPOCTEHIIINX.
5. Mopdosnorust 1 0COOEHHOCTH CTPOECHHUS KIIETOK BUPYCOB.

6. ®opMbI U TUIIBI TUTAaHUS MUKPOOPTAaHU3MOB.

7. AppobHOe, aHadpOOHOE JbIXaHUEe, Pa3IMUHbIE TUIIBI OPOKEHHH.
8. denoTunuyeckas ¥ reHOTUMHYECKasi U3MEHYHMBOCTh MUKPOOOB.
9. IlutatenbHbIC Cpebl, UX KIIACCH(PHUKAIHSI U TPEOOBAHHS K HUM.
10. Crepunuzanus NUTaTEIbHBIX CPEL.
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IIpumepHbIe Bonipockl kK MoayJio 3:

1. YuacTe MUKpOOPTaHU3MOB B KPYTOBOPOTE BEILIECTB B IPUPOJIE.

2. Metoasl ananu3a MUKPOQIIOPHI OKPYKAFOIICH CPeIbI.

3. Onpenenenue OaKTepUaTBLHON 00CEMEHEHHOCTH BO3/yXa.

4. [TonsiTHE 00 acenTHKe, aHTUCETITUKE U Ie3NH(EKITUH.

5. Onpenesnenre 49yBCTBUTEIBHOCTH MUKPOOPTaHU3MOB K aHTHOMOTHKAM.

Kpurepumn oueHuBaHus:

OneHka «OTIWYHO» BBICTaBIsIeTCd oOydaromeMycsi, oOHapyKUBIIEMY BCECTOPOHHEE,
CHCTEMaTHYeCKOe M TIy0OKOoe 3HaHHWE Y4eOHO-TIporpaMMHOro wmarepuaina. llokasaBmemy
YMEHHE CBOOOJHO BBIMOJIHATH 3a/JaHUfA, NPEIYCMOTPEHHBIE MPOrpaMMoOil. YCBOHUBIIEMY
B3aMIMOCBSI3b OCHOBHBIX TIOHATHH JUCIUTUIMHBI B X 3HAYCHUU JIJIS PpUoOpeTaeMoit mpodeccum.

OneHka «XOpOIlo» BBICTABISIETCS OOyyaroniemycs, oOHapyXUBIIEMY IOJIHOE 3HAHUE
y4eOHO-TIPOrpaMMHOT0 MaTepuaa, YCIEIHO BBITOIHSIOMEMY TPEIYCMOTPEHHBIE B IPOTpaMMe
3a/1aHHUsl, IOKA3aBIIEMY CUCTEMATUYECKUI XapaKTep 3HAaHUM.

OneHKy «yIOBIETBOPUTEILHOY» 3aCIYKHBACT OOYYArONIMICs, OOHAPYKUBIINI 3HAHUS
OCHOBHOTO y4€0HO-TIPOrpaMMHOT0 MaTepuaja B oO0beMe, HeoOXOJMMOM i JAajbHeiIen
yu€0BI M TIPENICTOSIIEH padOThI MO CHEIUAIEHOCTH, CIPABIISIONINIICS C BBIITOJIHCHUEM 3a/IaHUM,
MPEAYCMOTPEHHBIX MPOrpPaMMON, 3HAKOMBIA C OCHOBHOM JIMTEPAaTypOH, PEKOMEHJI0BAaHHOM
MPOrpaMMoOil. A TakKe IOMYCTHUBIIUM MOTPEIIHOCTH B OTBETE HA BOMPOCHI U IIPU BBIITOJIHEHUN
3aJjaHul, HO 00JaAAI0IIKUM HEOOXOAUMBIMH 3HAHUSMU AJI UX YCTPAHEHUS MOJ| PYKOBOJICTBOM
IIPENO1aBaTEIIs.

OneHka «HEYAOBICTBOPUTEIBHO» BBICTABISETCA O0O0ydYaromeMmycsi, OOHapyKHUBILIEMY
3HAUYMUTENIbHBIE TPOOENbl B  3HAHHMSAX OCHOBHOIO  y4eOHO-TIPOrpaMMHOTO  Marepuala,
JOMYCTUBIIEMY MPUHIMIHAIbHBIE OIIMOKKA B BBIMOJHEHUH MPEIyCMOTPEHHBIX MpOrpaMMon
3a1aHUM.

Hrorosas arrecranus o0y4aruuxcs

HTOroBbIif KOHTPOJL MPOBOAUTCS B (hopMe KBaTU(HUKALMOHHOIO 3K3aMEHa 110 MTOram
U3Y4YEeHHS  BCEX TEM  OCHOBHOM  @porpamMmbl  IpodeccruoHalbHOrO  OOy4YeHus.
KBanudukanoHHbII 5K3aMeH BKJIIOYAeT B ce0sl MPaKTHUECKYI0 KBATU(UKALIMOHHYIO paboTy U
IIPOBEPKY TEOPETUUECKUX 3HAHUM B Ipesienax KBalu(UKaMOHHBIX TPEOOBaHUH .

IIpoBepka TEOpEeTHUECKHX 3HAHMM OCYILECTBISAETCS C IIOMOINBI TECTUPOBAHHUSA
(ITpunoxenue 1) u npeamecTByeT MPaKTHUECKON KBaIMPHUKAUMOHHON pabore. TecTupoBaHue
OpearnonaraeT o0s3aTeNbHYI0 OLEHKY: «OTJIHYHO», «XOpOILO», «YIAOBIETBOPUTEIHLHOY,
«HEYJIOBIETBOPUTEIbHOY». OOyuyaromemycs, MPOIYCTUBIIEMY TECTUPOBAaHUE, IpOLIEANIee B
COOTBETCTBUM C PpAaCIUCAaHUEM, WM IOJYyYUBLIEMY HEYIOBJIECTBOPUTEIBHBIM pE3YJIbTAT,
€IMHOBPEMEHHO IpejuIaraeTcss yAoOHBIN Ul Ipenojasareis BapuaHT nepecaaudu. Ilepecnaua
6osiee ofHOTO pa3a He gomyckaeTcs. O0yJaromuiics, He UMEIOLIHH MOJIOKUTELHOW OTMETKH 110
TECTUPOBAHUIO, K IPAKTHUECKOHN KBaTHU(PUKALMOHHON paboTe HE T0MYCKAETCS.

B xonme BbINOJIHEHUS MPaKTUYECKOW KBAIM(UKALMOHHOW paboThl oOyuarommics
JEMOHCTPHUPYET 3HaHUS U3 00JIaCTH XMMHUYECKOTO aHAJIN3a, a TAKKEe CIIOCOOHOCTh OPraHU30BATh
pabouee MecTo, BBIOpaTh 00OpyIOBaHHME W TOCYAY Ul BBIOJHEHMS aHaiIM3a, COON0AaTh
TE€XHHUKY BBITIOJTHEHUS aHaIn3a, 0QOpMIIATh PE3yIbTaThl.

[Iporenypa 3amuThl HpeACTaBIseT COOOKW MYOJMYHYIO NPE3EHTALUI0 MPAKTUYECKOH
KBaJIM(UKAIIMOHHOW padOThl B COOTBETCTBMM C METOAMKOM aHanu3a. MTOTroBbI KOHTPOIb
apnsiercs TU(GQGEpeHIIMPOBAHHBIM M TOApPa3yMEBaeT BBHICTABJICHUE OIIGHKM B KaTETOpHUsX
COTIIMYHO», «XOPOILIO», «yIOBJIETBOPUTEIBHO» WU «HEYAOBIETBOPUTEIBHO». Pe3ynabTarsl
NPOXOXKJICHNUS KBATN(UKAITMOHHOTO 9K3aMEHa OTPa)KAIOTCS B OLIECHOUYHOM JIUCTE O0YYaOLIHXCS.
BrimonHeHne npakTHueckoi KBaIU(PHUKAIIMOHHON pabOThl MPOBOJUTCS HA OTKPHITOM 3aceJaHUH
KB (PHUKAITMOHHON KOMUCCHH.
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