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1. IACIIOPT PABOYEH IIPOTPAMMBI YYEBHOW IUCIIUTIJIMHBI
OcHO8bI 6UoXuMuu U MUKpO6UO.102UU.

1.1. Ob0sacTh NpMeHeHHus padoyveil MPOrpaMmbl

Pabouas mporpamMma y4eOHOM NHUCHMIUIMHBI SBJISETCS YaCThbI0 OCHOBHOW Mpo(deccHoHabHON
obpazoBarenbHoit mporpamMmbl (OITOII) B coorBercTBUM ¢ PI'OC CIIO mo crenuanbHOCTH
240705 «brnoxuMHYECKOE TPOU3BOJICTBO.

1.2. Mecto y4yeOHOM aucuummHbl B cTpykrype OIIOII: Marematudeckuii m oOIIMiA
€CTECTBEHHOHAYYHBIN ITUKII

1.3. Hean u 3apaum y4eOHOM AMCHUIUVIMHBI — TPeOOBAHUA K Pe3yJibTATAM OCBOCHMS
Y4eOHOM JMCHUIIMHBI:

B pe3yabTare ocBOeHUs Y4eOHOH TUCUMILIMHBI CTYI€HT 10JI2K€H YMETh:
COCTaBJISITh YPAaBHEHHUSI pEAKIIUI Pa3JINYHbIX BUJIOB

OpOKEeHMUS;

MCCJIEI0BATh BIUSHUE (PAKTOPOB Cpeibl

Ha MUKPOOPTaHHU3MBbI;

B pe3yabTare ocBOeHUs Y4eOHOM TMCUMILUIMHBI CTYIEHT H0JIKEeH 3HATh:
(GopMyJIbl OCHOBHBIX XUMUYECKHUX BEIIECTB, TPUMEHIEMBIX

B [IPOU3BOJICTBE OMOJIOTMUECKH AKTUBHBIX BEUIECTB;

COBPEMEHHBIE METO/Ibl OMOXUMUYECKUX UCCIIET0BAHUN;

KJIAaCCU(PHUKAIUIO, HOMEHKIIATYPY U METO/Ibl

UCCJIEI0BAHNSI MUKPOOPTaHU3MOB;

Mopdonoruueckue u pu3noIoruueckre 0COOEHHOCTH

MUKPOOPTraHU3MOB, UX UCIIOJIb30BaHUE B MIPOU3BOJICTBE

AHTUOMOTHKOB.

1.4. KosimyecTBO 4acoB HAa 0CBOeHMe padoueil MporpaMMbl y4eOHOM AUCHUNJIMHBL:
MaKCUMaJIbHOW yueOHOW Harpy3Ku CTy/IeHTa -72 yaca

00s13aTeNIbHON ayAUTOPHON yueOHOW Harpy3KH CTyieHTa - 48 yacos
CaMOCTOSITENIbHOM paboThI CTyeHTa - 24 yaca.



2. CTPYKTYPA U COJAEPYXAHUE YYEBHOW U CLUTI/IMHBI
OcHO8bI 6UOXUMUU U MUKPOO6UO/102UU.

2.1. 06'beM yuyeOGHOM AMCLHMILIMHBI U BUABI y4eOHOM padbOThbI

Buo yueonoi pabomut

Oovem uacos

5 cem

MakcumaJjibHasi yueOHasi HAarpy3ka (Bcero) 72
Oo0s13aTesIbHAsI ayAUTOPHAasA y4eOHasi HATPYy3Ka (BcCero) 48
B TOM YHUCJIE:

TCOPETUYECCKUE 3aHATHUS 28

71a00PATOPHBIC PAOOTHI 20

MPAKTUYECKHUE 3aHITUS -

KOHTPOJIbHBIE PA0OTHI -

KypcoBas paboTta (IpOeKT) -
CamocTosiTesibHAsI padoTa 00y4yawierocs (Bcero) 24
B TOM YHCJIE:

caMoCTOsATeNIbHasi paboTa Haa KypcoBOM paboToM -

(IpoeKTOM)

Ntorosas arrecranus B popme nud¢epeHupoBaHHOIO 3a4eTa /13




2.2.TeMaTU4YeCKUH IJIAH U COAEPKaHUE Y4eOHOU AMCIUILIMHbI
OCHO8bI 6UOXUMUU U MUKPOOGUO/102UU.

Oove
Cooeporcanue yueonoi OucuyuniuHvl M y
yaco | 0!
8
1 2 3
PA3JIEJI 1. OcHOBBI OHOXMMHM
1. 1. YraeBopl, kinaccudukaims, CTpyKTypa, CBOMCTBA 2 2
1.2 Jlunuapl. IIpocThie M CI0KHBIE, TEPIICHBI U CTEPOUIbI 2 2
1.3 AMMHOKHUCIIOTBI, MPUPOJIHBIC ENTU LI HEOSIKOBOM IPUPOJIBI U UX 5 5
Onosorudeckasi pojib
1.4 benku ( mpoTenHsbl), GYHKIUN OEIKOB, YPOBHU OpraHU3alUU OEIKOBBIX 5 5
MOJICKYJ, (DM3HKO- XUMHUECKHE CBOMCTBA OCJIKOB M MX KJIACCHUDUKAIS
1.5HyKkIeuHOBBIE KUCIIOTHI, CTPYKTYPHBIE KOMIIOHEHTHI, IIUKINYECKHE 5 5

HYKJICOTHIbI, HYKJI€03ubl, cTpoeHue JIHK u PHK.

1.6DepmenTsI ( 3H3UMBI). HOMEHKIIaTypa U KiiacCu(puKaLys, XUMUYECKast
npHUpoja U CTPOCHUE, CBOMCTBA ()EPMEHTOB, MEXaHHU3M JICHCTBUSI. 2 2
[TpakTuueckoe npuMeHeHne GepMeHTOB (PepMEHTHBIX MPENapaToB.

\®]

1.7 Butamunsbl. JKupopacTBOprMbI€, BOAOPACTBOPHUMBIE

COBMECTUMOCTh MUKPOHYTPHEHTOB 1 2

1.8 T'opmonsl. Kiaccuduxarusi. 'opMOHBI IENTHAHON TTPUPOJIBL,

CTEPOUJIHBIE TOPMOHBI. 2 2
JlaboparopHas pabGora Ne 1 KauectBeHHoe ornpesiesieHre 0EIKoB B 5 7
MPOJAYKTaX MUTAHUS

JlaboparopHas pabGora Ne2. KauecTBeHHOE OIpe/ieNiCHUE YTIEBOOB B 5 7
MPOJAYKTaX MUTAHUS

JlaboparopHas padora Ne 3 KayecTBeHHOE OIpeiesieHUE )KUPOB B 5 7
MPOJYKTAX MUTAHUSI

JlaboparopHas pabdora Ne 4 KayectBenHnoe onpenenenne utamuaa C ( 5 7
aCKOpOMHOBOM KHCJIOTHI)

JlaGopaTopHas pabora Ne S Omnpenenenre 4yBCTBUTEIbHOCTH 5 5
MUKPOOPTAaHU3MOB K aHTUOMOTHKAM

CamocrosiTesbHas padora. .

Cucremarnyeckasi mpopabOoTKa KOHCIIEKTOB 3aHATHH, y9eOHOH U

I YposHuU oceoeHusa y4ebHO20 Mamepuana:

1 — o3HaKomumenoHsbill (y3HaB8AHUE paHee u3y4eHHbIx 06vekmos, ceolicms);

2 — penpodyKkmusHblli (8binosHeHUe dessmesibHOCMU o 0bpasyy, UHCMPYKYUU Uau nood pykoeoocmeom)

3 — npodyKkmueHeoll (NAaHUPOBAHUE U CAMOCMOAMesIbHOe 8bIMOAHEHUE deamenbHOCMU, peuleHue npobaeMHbIxX
3a0ay)
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CTHECIMATBFHON TEXHUYECKOW TUTepaTyphl (TI0 BOIpOcaM K TeMaM, TJlaBaM
y4eOHBIX MMOCOOMH, COCTABIICHHBIM MPETOIaBaTeIeM).

[ToaroToBKa K MPaKTUYECKUM 3aHSATHSAM C UCIIOJIH30BAaHUEM METOIMYSCKUX
pEKOMEH Al rpenoaaBaTeis, opopMiIeHruEe MPAKTUUECKUX U
7a60paTOpHBIX PpabOT M MOATOTOBKA K UX 3aIllUTE.

OdopmiieHne 1a00paTOPHBIX U MPAKTUYECKUX pabOT ¢ MPUMEHEHUEM
CTaTUCTHYECKUX METOJI0B 00paOOTKH pe3yJIbTaTOB.

[ToaroroBka JI0KJIaJ10B U pedepaToB MO U3YUYEHHBIM TEMaM.

Pasznen 2. CoBpeMeHHbIE METObl OHOXMMHYECKHUX UCCIeT0BAHUN

2.1 Kiaccnueckue METOIBI UCCIIEIOBAHUSA OUOJIOTUUECKUX
00BbEKTOB. MeTOo/1bl ¥ MpUEeMbl OMOXUMUYECKOTO aHATIN3a.
CoBpemeHHoe amnmaparypHoe opopmiieHue OMOXUMHUUECKUX
HUCCJIETOBAHUI.

2.2 OCHOBHBIE XapaKTEPUCTUKNA HOBBIX METOJIOB HCCIIENI0-
BaHus B Ouoxumuu. PCA, criioBast MUKPOCKOITUH, 3JICK-
TPOHHAs MUKPOCKOIHS, aTOMHO-a0COpPOIIMOHHASI CTIEKTPO-
METpPHS, AaTOMHO-3MHUCCHOHHAS CIEKTPOMETPHUSI, IIEKTPO-
XUMUYECKHE METO/Ibl aHAIH3a

CamocrosiTesibHas padora.

Cucremarnyeckasi mpopaboTKa KOHCIIEKTOB 3aHATHH, y9eOHOH U
CHENMATbHON TEXHUYECKON TUTepaTypsl (110 BOMPOCaM K TeMaM, TliaBaM
y4eOHBIX MTOCOOU, COCTABJICHHBIM TIPETIOaBATEIICM).

[ToaroToBka K MPaKTUYECKUM 3aHSATHUSAM C UCIIOIH30BAHUEM METOAMYECKUX
pPEKOMEHJalMi MpenoaaBaTes, OpopMIIeHUE MPAKTUYECKUX U
Ja00paTOPHBIX PAbOT M MOATOTOBKA K UX 3allIUTE.

Odopminenue 1adbopaTOPHBIX U MPAKTUUECKUX paOdOT C MPUMEHEHHUEM
CTaTUCTHUYECKUX METOJ0B 00paOOTKH pe3yJIbTaTOB.

IToaroroBka 10KJIa10B U pedepaToB MO U3YUYCHHBIM TEMaM.

Pazoen 3. Ocnosvl Mmuxkpoouoiozuu.

3.1 Mopdonorus u GuU3HOIOTHSI MUKPOOPTAaHU3MOB, TCHETUYCCKUH armapar,
METa00IU3M

3.2 DKOJIOTHS M YIABTPACTPYKTypa rpHUOOB, UCIIOJIb30BaHUE TPUOOB B
MPOMBILIIIEHHOCTH

CrtpykTypa BUPYCOB, KyJIbTUBHUpOBaHME /[elicTBHE XUMUYECKUX U
¢busnueckux GakTopoB Ha BUPYCHI. [IpUHITUIIBI CO3aHNS AHTUBUPYCHBIX
npenapatoB. [IproHb! kak HHMEKIIMOHHBIE are€HThHI

[IpuoHsbl B hapMalleBTUUECKOM MPAKTUKE

3.3 AHTUOMOTUKU U CUHTETHYECKUE XUMHUOTEPAIIEBTUUECKUE TTpenapaThl
AHTUOMOTHKH, -ITaKTaMHbIe aHTUOMOTUKH, TeTpaluKINHBI
[Tonmunentuanapie aHTHOUOTUKH. [ mrkonenTupl. KaTHOHHBIE MENTHIBIL.

3.4 OCHOBBI TATOT€HHOCTH MUKPOOPTaHu3MoB. MH(eKImonHbie 601€3HU
[TaToreHHOCTh U BUPYJIEHTHOCTh. DakTOpPHI 3aIIUTHI U ArPECCHMU.
Nudexnpmonnsie 601e3HU

JlabopaTopHas padora Ne6 OGopynoBaHue MUKPOOHOJIOTUYECKON
7ab0paTopuu U MOATOTOBKA MOCY/IbI K CTepuiIn3alud. MeTo bl




MIPUTOTOBJICHUSI MPENAPATOB JJIs MUKPOCKOIIHH.

JlaGopaTopHas padota Ne7 . YcTpoiCTBO OMOIOTHYECKOTO
MHUKPOCKOIIa, TUITBI MUKPOCKOITUY U TPaBUiIa MOJIb30BaHUS
UMMEPCHOHHBIM 00BEKTUBOM MUKPOCKOIIA

Jlabopatopnass paGora Ne8 TexHuka paGOThI CO CIUPTOBKOH,
0aKTepUOJIOrMYeCcKOl neTel, mpooupkoi u yamkoit [lerpu, ¢ KyapTypamu
MHUKPOOPTraHU3MOB

Jlabopatopnasi padora Ne9 KynpTuBHpOBaHHE OAKTCPHIA

Ha KUJKUX U TUIOTHBIX MUTATEIbHBIX cpenax. [lomyyenne HakonuTenbHOU 1
YUCTOW KyibTyp Oaktepuil. KynbTUBHpOBaHHE aHAIPOOHBIX

KyJIbTyp OakTepuii. PocT MukpoopranusmMon

B IIEPHOANYECKON KYJIbTYPE.

JlaboparopHas pabGora Nel0 [IpaBuia mpuroToBiaeHus Ma3Ka-ipenapara
[IpocThle U CHOKHBIE METOJIbl OKPACKHU MPEMapaToB

CamocrositesibHas padora.

Cucremarnueckasi mpopaboTKa KOHCIIEKTOB 3aHSATUH, y4eOHOH U
CHELMATbHON TEXHUYECKOUN TUTepaTypsl (110 BOMpPOCaM K TeMaM, TliaBaM
y4eOHBIX MTOCOOUA, COCTABIICHHBIM TIPETIOAaBATEIIEM).

[ToaroToBKa K MPAKTUIECKUM 3aHITHSIM C HCTIOJIb30BAaHUEM METOIMICCKUX
peKOMeHIaluii penoaaBaTesis, 0hopMIeHUE MPAKTUYECKUX U
Ja00paTOPHBIX PadOT M MOATOTOBKA K UX 3allIUTE.

Odopmiterne 1abOpaTOPHBIX U MPAKTHIESCKUX pabOT ¢ MPUMEHEHUEM
CTaTUCTHYECKUX METOJ0B 00paOOTKH pe3yJIbTaTOB.

IToaroroBka 0KJ1a0B U pedepaToB MO U3YUYCHHBIM TEMaM.
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3. YCJIOBUA PEAJIU3AIIMY YYEBHOW JUCIUIIIUHEI

3.1.Tpe60oBaHUA K MMHUMAJIbHOMY MaTepPHUA/IbHO-TEeXHUYECKOMY 06ecreYeHHU 10
Peanuzanus npodeccrnoHalbHOrO MOIyJiss TpeOyeT Haauuus y4eOHBIX KaOMHETOB XHUMHU;
nabopaTopuil buoxumuu u MUKpoObUOI02UYECKUX UCCTe008AHULI OUOXUMULECKUX NPENAPAmoa.
O6opynoBanue yueOHOro KabuHeTa u paboynux MecT KabuHeTa:

Ilepeuucaumo munumanoro Heobxooumoe: TeXHUYECKHE CPENICTBA O0OYUCHUS:

KOMNblOmep

ObopynoBanue 1ad0paTOpUu U paboyux MeCT J1abopaTopuu:

nabopamopHvle CmoJibl, CMYIbsl, 8bIMANCHbIE UWKAPDDL.

Peanuzanus nmpodeccuoHanbHOr0 MOAYJS MpPEanoiaraeT 00s3aTebHYIO MPOU3BOICTBEHHYIO
MPAKTHKY.

O6opynoBaHNe U TEXHOJIOTHUYECKOE OCHAIIEHNE OMOXUMHUYECKON JabopaTopuu:
Mukpockonbl, ecvl, TAMUHAPHBIT WKAQD, CYUUTLHBIN WKAGQ, ABMOKIA8, MepMOCman.
MHCTPYKLIUU K MpUOOpaM; MHCTPYKUUHU ISl BBIMOJIHEHUS JTaO0OPAaTOPHBIX M MPAKTHUECKHUX
paboT; oOopyaoBaHHE s TPOBENEHHUS OMNEpaluid TMOBEPKU M KAIMOPOBKH CPENICTB
WU3MEPEHUH, TTOCYBI.

O6opynoBaHe U TEXHOJIOTHIECKOE OCHAIIEHUE MUKPOOHOIOTHUECKON J1ab0opaToOpHH:
Lenmpudghyza, xpomamozpagh, uonomemp.

3.2.MHPpopManMOHHOE OGecniedyeHrue 00yYeHUs

MepeyeHb pekomeHayembIX y4ebHbIX n3aaHui, MHTepHeT-pecypcoB, A4ONONHUTENbHON
nnTepaTypsl

OCHOBHbl€ UCTOYHUKMU:

lepeyucaume

[lononHWTEeNbHbIE UCTOYHUKMU:

lepeyucaume

[Mocne Kaxc0o020 HAUMEHOBAHUA NMEYAMHO20 U30aHUA 06A3amesIbHO YyKa3bi8AOMCA
usdamesnscmeo u 200 u3daHuAa (8 coomeemcmeuu c¢ [OCTom). [lpu cocmaeneHuu
yYumelgaemca Hasu4ue pe3yanbmamos sKcrnepmussl y4ebHbix u30aHuli 8 coomeemcmauu ¢
nopAO0KoM, ycmaHossneHHbIM MuHobpHayku Poccuu.



4. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHHA YYEBHOW AUCIIMIIJIUHBI

Pe3ynvmamut 00yuenus
(oceoennvle ymenus, yceoeHHvle 3HAHUA)

Dopmol u MemoObl KOHMPOTIA U OUYECHKU
pe3yibmamos o0yueHus

3HaTh:

COCTaBJIATh YPABHEHUS PEAKIMH pa3TMIHBIX
BHJIOB

OpOKEeHUS;

UCCJIEI0BATh BIMSHUE (DAKTOPOB CpeJIbl

HA MUKPOOPTaHU3MBbI;

VYMeTh:

CocTaBisaTh (HOPMYJIbI OCHOBHBIX
XUMHUYCCKUX BEIICCTB, TPUMEHSICMBIX

B IIPOU3BOJICTBE OMOJIOTUYCCKH aKTHBHBIX
BEIIIECTB;

COBPEMEHHBIC METOIbI OMOXUMHUYCCKHUX
HUCCJIEIOBaHNUM;

KJ1accu(pUKaII0, HOMEHKIIATYPy U METO/IbI
HCCIIeIOBAaHUSI MUKPOOPTaHU3MOB;
Mopdoaorudeckre U GU3n0IOTHISCKUE
0COOEHHOCTH

MHUKPOOPTaHU3MOB, WX UCITIOJIH30BAHNE B
MIPOU3BOJICTBE

AHTUOHOTHKOB.

CobecenoBaHue 1o pe3ysibTaraM
ayIUTOPHOU U BHEAYAUTOPHOU
CaMOCTOATENbHON paboThI (MMOArOTOBKA
COOOIIIeHUH, pelIeHHE 3a/1a4, OTBEThI Ha
BOIIPOCHI, COCTABJICHUE KOHCIIEKTA), OLIEHKA
pE3yJIbTATOB BBIIOJIHEHUS INPAKTUYECKUX
3aJlaHul (pelIeHue 3a]a4, BBIITOJIHEHNE
YHpaXHEHNUH, TUCbMEHHBIE OTBETHI HA
BOIPOCHKI, TECTOBBIX PadOT), OllEHKA
pE3yJIbTATOB BBIIIOJIHEHUS 1a00PATOPHBIX U
IPAKTHYECKUX pabOT, OLIEHKA pPe3yJIbTaTOB
BBITNIOJIHEHNS KOHTPOJIBHBIX PaloT.




ITo yuebHOMy 11any 48 4acos.
Custue 5% cocTtaBuT 2 yaca, B CBS3U C 3TUM O0BbEAMHUTSH J1abopaTopHyto padoty No 1 u No2.



