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Beenenne

Meronudeckue yka3zaHus pa3pabOTaHbl JJs MPOBEICHUS MPAKTHYECKUX PadOT MO JAUCHIUTUINHE
«Dwuznonorus nOUTaHUS» Ui OakajmaBpoB, OOYYAIONMIMXCS I10 HampaBjieHuto mnoaroroBku 19.03.04
TexHOMOTHS TPOAYKIIMA M OpraHU3aIusl OOIIEeCTBEHHOro MUTaHus (MpodUiab MOATOTOBKH: TEXHONOTHS U
OpraHu3aIis pECTOPAHHOIO JIeja).

B MeTonnueckux ykazaHUSX U3J1araeTcs MepeyeHb MPaKTUUECKUX paboT, IPU BHIMOJHEHUH KOTOPBIX
OakajaBphl MMOTY4YalOT MPAKTHIYECCKUE HABBIKU 1O (DU3UOJIOTHH ITUTAHHMS.

Kaxnoe 3ansTre mMeeT YHUDUIIMPOBAHHYIO CTPYKTYPY, BKIIOYAIONIYIO OIMpPEACTICHUE €ro IeNeH,
TEOPETHYECKYI0 IOATOTOBUTEIBHYIO pPabOTy oOydaromierocs K HEMY, CpeACTBa OOydYeHUs, 3aJaHwus,
BBITIOJTHEHHE Pa0OThI, MUCBMEHHOE O(POPMIICHHE MaTepralia B BUIC TAOIHI] ¥ 3aKIIIOUEHHUE IO TTOTYYCHHBIM
pe3ynbTaTam.

[Tpy BBITIOTHEHUH MPAKTUYCCKUX PAOOT OCHOBHBIM METOJIOM OOYYCHHSI SBJISICTCS CAaMOCTOSITENIbHAS
paboTa cTyJaeHTa ¢ MHANBUIyaTU3aluel 3aJaHiii 10/ yIpaBiIeHueM mpernojaBaress. WHIuBu yatn3amms
00y4YeHUsI TOCTUTACTCS 3a CYET BbIJAa4M CTYJIEHTaM WHIWBUIYAIbHBIX 3a/JlaHHM, pazHooOpa3ue KOTOPBIX
JOCTUTAeTCs 3a CYeT MoJ00pa MHOTOBapUAHTHBIX KOMILJIEKCOB CTaHAApPTOB, HATypajbHBIX 00pa3lloB,
CUTYAIIMOHHBIX 3371a4 U JIPYTUX CPEJCTB 00YUCHHUSI.

BBITTOTHEHUIO MPAaKTHYECKUX 3aHATHH JOJDKHA IIPEAIISCTBOBATh CaMOCTOsTEIbHAs padoTra
CTYJICHTOB C PEKOMEHJOBAHHOW JIUTEPATypOil, AAHHBIMH METOJMYECKUMHU YKa3aHUSIMH M KOHCIIEKTaMH
nexkuuit. [lepen HayanoMm 3aHATHI TperoaaBaTeib MPOBEPSET TEOPETHUUECKYIO0 MOJATOTOBKY CTYIEHTa IO
TEeME MPAKTUUECKOTO 3aHATUS U PA3bACHSICT 3aJaHus 110 MPEJCTOSIICH padoTe.

B npouiecce BoinonHeHus paboThl HEOOXOIUMO BBIIOIHUTH TpeOyeMble 10 33aJaHUI0 UCCIICTOBAHUS U
COCTaBUTh OTYET COIJIACHO 3aJaHUIO, CHeNaTh BBIBOJBI 00 HCCIEAYyEeMBbIX Marepuaiax U CpPaBHUTH CBOH
AKCTIICPUMEHTAIbHBIC JJAHHBIC C TEOPETUUSCKUMHU TIOJIOKEHUSMHU JJAHHOTO BOMIPOCa.

[lo oxonwanum pabOTHI TpernojaBaTelib MPOBEPSET YCBOCHHUE CTYIACHTOM CYIIHOCTH METOJIOB,
00paboTKK U MHTEPIIPETALMU MOMyYEHHBIX Pe3yIbTaTOB, IPOBEPSIET CACIaHHbIE 3aITUCH B paboueil TeTpaau,
KOMILJIEKCHO OI[EHUBAET MPAKTUUECKYIO0 padOTy U 3HAHUS CTYJEHTa MO TEME.

OT4er BBIMONHIETCS B OTICIBHON TeTpaaud s TMPAKTUYECKUX paboT, KOTOPYIO CTYIEHTHI
COXpaHSAIOT W TPENOCTABISIOT MPU clade 3adera. B oTyeTe ykas3pIBalOTCS JaTa, HOMEpP MPaKTHUYECKOM
paboThl, 11eNb paboThI, X0 PabOTHI U €€ pe3yabTaThl. B 0TUeT Takke BHOCAT BCE PUCYHKH, TAOIHIIBI, CXEMBI
B COOTBETCTBUH C MPHUHATHIMH B HAYYHO-TEXHUYECKOM JOKyMEHTAIMu oOo3HaueHUsMH. be3 odopmiienus
pe3yNbTaTOB MPaKTUYECKO pabOThl M CJaYM OTYETa CTYACHT HE OMYCKAeTCs K BBHIMOTHEHHUIO CIEAYIOIIeH
paboTHL.

[Tpyu BBIMOTHEHUH MPAKTHUECKUX 3aHATHH CTYIEHT 00s3aH OEpeHO OTHOCHTHCS K J1a00paTOpHOIMA
nocyje, ydeOHbIM MOCOOUsIM, JIaDOpaTOpHOMY OO0OpYAOBaHUIO U MpuOopaM. B cioydae mx mopuu CTyACHT
00s13aH BO3MECTUTh CTOUMOCTh UJTU PEMOHT MIPHUOOPOB.

[lepen BeIMOMHEHUEM paOOTHI CTYACHT JOJIKEH BHUMATEIIBHO O3HAKOMUTLCS C MPaBHIIaMU paOOThI U
TEXHHUKOM 0€30MacHOCTH IKCILTyaTallii 000pyIOBaHUS U PUOOPOB.

Ilens m 3amaur OCBOEHUS JUCHUILIMHBI — (OPMHpPOBaHUE MPOPECCHOHAIBHONW KYIBTYPHI B cepe
MUTaHMS, TOJ KOTOPOW TOHHMMAETCS CIOCOOHOCTh HCIONIb30BaTh B MPOQGECCHOHATBHOU AESITeThHOCTH
MOJIyYCHHBIC 3HAHUS O (DU3MOJIOTHH YETOBEKa, 3HAUYCHHE MaKpO- U MUKPOHYTPHUEHTOB IS OpPraHu3Ma,
dbuznoNIOrnuecKre MoIX0bl K ONTHMH3AINH MUTAHUS;

— OCBOCHHE CTYJCHTAMH TEOPETHYECKUX 3HAHHWM, MPUOOpETEeHWEe YMEHHH W HABBIKOB B 00JAcTH
MPOU3BOJICTBA U OLIEHKH KadecTBa MPOAYKTOB MUTAHUS, B OOJIACTH HAYKU O MUTaHUS KaK 3JJ0POBOTO, TaK U
00JILHOI'O YEJIOBEKA;

— (dopMupoBaHHE Yy CTYIEHTOB O00IIE0Opa30BaTENbHBIX H MPOPECCHOHATHHBIX KOMIIETECHIINH,
HEOOXOIUMBIX BBIITYCKHUKY.

OCHOBHBIC 33J1aY1 JUCITUILINHEIL:

— CcO3/IaHre Y 00YJarONUXCsl 1EeJTOCTHOW CUCTEMbl 3HAaHUHM, YMEHHUI U HABBIKOB 10 CO3/IaHUIO HAYYHO
000CHOBAaHHBIX KOHIICMIUN THUTAaHHUS HA OCHOBE MOTPEOHOCTH B MHIIEBBIX BEIIECTBAX M DHEPTUH IS
OTJIEILHBIX TPYIIT HACETICHNUS,



—  BJAJCHHE  CIIOCOOHOCTBIO  pa3palaThiBaTh  MEPOIPHUATHS IO  COBEPUICHCTBOBAHUIO
TEXHOJIOTUYECKUX MTPOLECCOB MPOU3BOJCTBA MPOAYKIIMH MUTAaHUS PA3JIMYHOTO Ha3HAYECHUS;

— BIQJICHUE CHOCOOHOCTBIO M3y4yaThb M aHAIM3MPOBATH HAYYHO-TEXHUYECKYIO0 HH(OpMaIuio,
OTEYECTBEHHBIN U 3apyOEKHBIN OIBIT IO IPOU3BOJCTBY MPOTYKTOB IIUTAHUS;

— OBJIQJICHWE MPHUHLUUIIAMUA OpraHU3aluu (PYHKIHMOHAIBHOTO, JeUYeOHO-TPOPUIAKTHUECKOTO H
J€4eOHOro MUTaHMSL.

IIpaBuia padotsl B 1abopaTopuu

1. B nomemenue nabopaTopuu HeNlb3s BXOJUTH 0€3 CHELMAIbHOM OJEXKIbl — XajaTa, LIANOYKH,
CMEHHOU 00yBH.

2. 3anpeiaercs B IOMEIICHUHU MTpUeM U XpaHeHue nuiu. Kypenue.

3. Henp3s ucmonb30BaTh 1a00PAaTOPHYIO CIIEL. OACKAY 3a IpeIeIaMu J1abopaTopuu.

4. B naboparopuu AOKHA ObITh MHCTPYKLMS IO TEXHUKE O€30MacCHOCTH, KOTOPYIO CTYAEHTHI
JOJDKHBI 3HATh M CTPOTO BBHINOJHATHE. HeoOxommmo 00s3aTebHO HEMEAJICHHO COOOIIUTh PYKOBOAMTEIIO
1a0opaTopuu MM MpenojaBaTento 000 BCEX aBapUHMHBIX CUTYalMAX, CO3JAIOIIUX yrpo3y OHMOJIOTrHYecKou
0€30MacCHOCTH U IPOBOAUTH BCE MEPOIIPUSTHS ISl IPEJOTBPAIIECHUS [TOCIIEACTBHM.



MPAKTUYECKAS PABOTA Ne 1. CTPOEHUE W ®YHKIIAU MTUIIEBAPUTEJBLHOMN

CUCTEMDbI
Heap pabdoTbl — TO3HAKOMHUTBCS ¢ Tomorpadueld, cTpoeHHeM U (QYHKIUSIMHA OpPraHOB
MULIEBAPUTEIBHON CUCTEMBI
®opmupyembie  kommereHimu: [IK-5 — CnocobeH mnpuMeHSTh CHEIUAIM3UPOBAHHBIC H

npodeccuoHanbHble 3HAHMS, B TOM YHCIE HWHHOBAaLMOHHBbIC, B 00JacTH TEXHOJOTHMH MPOU3BOJCTBA
MPOJIYKTOB MUTAHUS, ONPEIEIATH HAMPABICHUS Pa3BUTUS TEXHOJIOTUU MUIIEBBIX IPOU3BOICTB, OBBIILICHUS
KayecTBa U 0€30MacHOCTH TOTOBOM MPOAYKIIUH.

Teopernueckasi 4acThb

[lumeBapeHne — CIOXHBIM  (U3HOJOTHUYECKMH ¢ OMOXMMHUYeCKHWd mpomecc. [luma B
MUIICBAPUTEIIFHOM TPAKTE TOJBEpraercss (PU3MYeCKMM M XMMHUYECKUM HM3MEHEHHSIM. B pesynbTaTe dero
KOMITOHEHTBI ITUIIIY COXPAHSIOT CBOIO IJIACTUYECKYIO M YHEPreTUUYECKYIO LIEHHOCTh; MPUOOpeTaro CBOICTBa,
Oyarogapss KOTOPbIM OHH MOTYT OBITh YCBOCHHBIMH OPraHM3MOM M BKJIIOUYEHHBIMH B €TI0 HOpPMAaJbHBII
0OMeH BelIEeCTB; YTPAuyUBaIOT BUJOBYIO CIIEIIU(DUIHOCTD.

®uU3NOIOTUYECKHE W3MEHEHHS MU COCTOAT B €€ pa3MelibueHUH, HaOyXaHUH, PACTBOPEHUU;
XUMUYECKHE — B IOCJIEIOBATEIbHON Jerpafallui MUTATENIbHBIX BEIIECTB B pe3yJibTaTe ACHCTBUS HA HUX
KOMIIOHEHTOB IHIIEBAPUTEIBHBIX COKOB, BBIJEISEMBIX B TIOJOCTh MHUIIEBAPUTEILHOTO TpPaKTa €ro
xKenesamu. BaxHeilmas poinb B 3TOM  MNPUHAUICKUT THAPOIUTHYECKUM (EepMEHTaM CEKPETOB
MUIIEBAPUTEIBHBIX KeJIe3 U UICUEPUCHHON KAEMKH TOHKOM KUIIIKH.

Ha3BaHHble mpouecchl MAYT B OINPEAEICHHOW IMOCIEeN0BATEIbHOCTH, ‘‘HAcllauBasCh’ MO OTAENIaM
MUIICBAPUTEIBHOTO TpakTa. [IpojBIKeHHE THINEBOTO KOMOYKA OOECIICUYMBACTCS MOTOPHBIM aImapaToM
MULIEBAPUTEIBHOIO TPAKTA, KOTOPBIM pacHpeesseT MUIEBAPEHNE BO BPEMEHHU U MPOCTPAHCTBE U BIUSET
Ha €r0 MHTCHCHBHOCTh. B pesynbrare JenosmMepu3aliy MATATEIbHBIX BEMIECTB 00pa3yIOTCs MPOIAYKTHI, B
OCHOBHOM MOHOMEpBI, KOTOpPbIE€ BCACBIBAIOTCS W3 KUIICYHHWKA B KPOBb M JUMQY, TPAHCIOPTHPYIOTCS K
TKaHSM OpraHM3Ma ¥ BKJIIOYAIOTCS B €ro Mmeradonus3M. Boma, MUHEpanbHBIE CONH, W HEKOTOPHIC
OpraHMYeCcKre KOMIOHEHTHI MUIIH (B TOM YUCJIE BUTAMUHBI) BCACHIBAIOTCS B KPOBH HEU3MEHHBIMHU.

[MumeBapuTenpbHas CUCTEMA OCYIIECTBIISET HAYadbHBIN 3Tam OOMEHa BEIIECTB MEX]Yy BHEIIHEH U
BHYTPEHHEH cpelaMy OpraHu3Ma.

OO6opynoBaHue U MaTepHaJbI.

ITmakater:

. «Cxema CTpOoeHHUs MUILEBAPUTETHLHON CUCTEMBI YETIOBEKaY,

. «Cxema CTpOoeHHUs NMUILEBAPUTEIBLHOTO TPAKTA YETIOBEKAY,

. «CxeMa CTpOCHHUSI JKeyIKa YeIIOBEKa,

. «CxeMa CcTpOEHHSI TOHKOTO KUILIEYHUKAY,

. «Cxema CTpOeHHUS TOJICTOTO KUIIICUHUKAY,

. «Cxema CTpoeHus CIIU3UCTON 00OIOUKH TOHKOTO KUIIICYHUKAY.

O6opynoBaHue, IOCyJa U PEAKTUBBI: TEPMOCTAT; IITATUB C MPOOUPKaMH; TUIETKU Ha 5 Ml (2 WT) U
Ha 2 M (1 mr), kanensHuna (1 mwr); ruapokcua Hatpus 10%-it pactBop; menb cepHokucnas, 0,1 %-it
pacTBop.

[lenp mpakTUYECKON pabOTHI: O3HAKOMHUTHCS C PabOTON MUIEBAPUTEIHHOW CHUCTEMBI MO CTETEeHU
nepeBapuBaHus SIUYHOTO O€IKa NpH HOPMAJBbHOW M TOHW)XEHHOM KHCIOTHOCTH KEIYJAOYHOTO COKa B
MOJICJIBHON CUCTEME.

[Tpuntun paboThl OCHOBaH Ha OOHAPYKEHUH YAaCTHYHO PACIICIIIICHHOTO OeKa B JKEeIyJI0YHOM COKE
[[BETHOW OMypETOBOI peaKIiy Ha IENTHIHOM CBsI3U OemKa.

Yka3aHus 110 NOPSIAKY BBINOJHEHUsSI padoThl

1.ITo3HaKOMUTBHCA ¢ TEOPETUUECKUM MATEPHUATIOM CTPOEHHUS MMUILEBAPUTETBHON CUCTEMBI YEIOBEKA U
ee QyHKIUSIMHU.

2.3anonHuTh Ta0MIy 1.1.

3.Caenatb BBIBOJIBI O 3HAUYCHUH MHUIIEBAPUTEIHLHON CUCTEMBI IS )KH3HEIEATETFHOCTH OPTaHn3Ma
YeJIOBEKa U MPOLIECCOB MUILEBAPEHUS.

N0 WN -



TexHuka BBIIOJIHCHUS paGOTBI.

HNHTCHCHUBHOCTbD.

B 1Be mnpoOupku mMoMemialoT Mo HEOOJBIIOMY KYCOUYKY
CBEpHYBILIErocsi suyHoro Oenka. B ogHy mpoOupKy HamMBarOT 5 MII JKE€TyJOYHOTO COKa C HOpMaJbHOMU
KHCJIIOTHOCTBIO, B IPYTYIO - CTOJIBKO )K€ COKa C MOHMKEHHON KUCIOTHOCTRI0. O0e mpoOupKu MHKYOHPYIOT B
tepmoctare npu 370 B TedeHue 45 muH. [lo OKOHUaHMM WHKYOAIrud TPOOBI BBIHUMAIOT U U3 KaXKIOH
OCTOPOXKHO CJIMBAIOT JXKUJIKOCTHh B JPYrHe MPOOMPKU Tak, YTOOBI B HUX HE MOMAIH KYCOUYKHM Oeika. 3aTem
n00aByAOT B HUX 1o 2 mi rugapokcuna Hatpusa (NaOH) u mo 1-2 xamm cepHokucioit menu (OuyperoBas
peakust). OTMewaroT, B Kakoil NpoOMpKe NOSBHIACh pPO30BO-(pHoieTOBass OKpacka W KakoBa ee

SYHKLUUU MULLEBAPUTENBHOWU CUCTEMbI

ABMrarenscHan

cCexkpervTopHan

gcachiBarensHan

MexaHnuveckoe
womencmma sy | ( Tocusorme ) (" nepecon
= Bewecrts pacwenneHus
Nepeasnxenune nuueBapuUTens- nuTaTenbHbIX
TMIRM RI0N. HbIMKM COKaMK BewecTs u3
nuuesapuTensHoro (enyaouHbIMm, nuuwesapuTens-
& TpakTa ) KWL EYHBIM, HOro Kasana 8
~ CRIOHOW, CeKPeToM KpoBb, NUMdYy u
ospmm noaXenyao4YHON yCBOEHME MX
i Henesbl v XKenibio) OpraHn3mMom
_ npoayxros & i 4

Pucynok 1.1 — @yHKIIUM NUILEBAPUTEIBLHOW CUCTEMBI

poToBas NonocCTb

CNIOHHbIE Xenesbl

neyeHb

XeN4Hbli Ny3bipb

ABeHaguatunepcrTHas

TOACTHIA KMWEYHUK

yepseobpa3Hbli

rnoTka

nuuesoa

noaxenyaouyHas

xenesa

TOHKMA KMWEYHUK

OTPOCTOK

npaMas Kuwka




Pucynok 1.2 — CtpoeHue NuIieBapuTeIbHON CUCTEMBI
[Tocne okoHuaHus pabOTHI HEOOXOAUMO 3aMOTHUTE Tabauiy 1.1.
Tab6auua 1.1 — Ctpoenne u GyHKIHOHHPOBAHME NMUILEBAPUTETbHOI CHCTEMBI YeJ0BEeKa

Haspanue oprana nuieBapuTeIbHON CUCTEMBbI OcoOeHHOCTH CTPOCHUS @yHKIUA OpraHa
oprasa

PoroBast mosnocTs, sA3bIK, 3yObl, CTIOHHbBIE
JKEJIE3BI

I'noTka u nuIieBoa

Kenynoxk (gaster)

HBeHa,I[I_[aTI/IHepCTHaH KHIIIKa

Ileuenn

[Tomkenymnounas xemnes3a

TOHKHUN KUIIIEYHUK

Toncteiid kumeyHuk. [Ipamas kuika

KonTposbHbie BONPOCHI

1. Posb nuineBapuTeIbHON CUCTEMBI JUIS )KU3HEACATEILHOCTH OPraHU3Ma.
2. CtpoeHue NMUIIEBAPUTETHLHON CUCTEMBI.
3. dusuveckwe U XUMUYCCKUE M3MCHCHHS OCIIKOB MUIIHM B KaXIOM M3 OTACIOB MMHIIEBAPHTEIHLHOTO

TpaKTa.

4. OcobeHHOCTH CTPOEHMS U (PYHKIIUHN KETyIKa.

5. Pounb consiHOM KUCTIOTHI B XKeTyIKe.

6. Tomorpadus pacnonoxeHne OpraHoB MUIICBAPUTEIHHON CHCTEMBI.

7. Ha3zoBuTe nuieBapuTesIbHbIE XKeJIe3bl U UX PACIONIOKEHUE B MUIIEBAPUTENBHON cucTeMe

8. OnummuTe CTpOSHHE POTOBOM MOJIOCTH YEIOBEKA, €€ PYHKIINH.

9. Crpoenue u GyHKIUHU MULIEBOAA.

10. Ctpoenwne u GyHKIIUH JKEITYIKA.

11. Crpoenuie u GyHKIUU TOHKOTO KUIIEYHHKA.

12. Ctpoenne U QYHKITUH TOJICTOTO KUIIEYHUKA.

13. Ctpoennie u GyHKIUH MOKETYTOUHON JKeTe3bl.

14. Ctpoenue 1 (pyHKIIUU TIEUEHHU.

15. CtpoeHue nuieBapuTENIbHBIX JKeJIe3 POTOBOM MOJIOCTH, MX 3HAUYEHHUE B MIpOIlecce MUIEBapEHUs.
16. CocraB cexpera MUIIEBAPUTETHHBIX KeJle3 POTOBOH MOJIOCTH, €r0 3HAYEHHUE B MTUIIEBAPCHUH.
17. CocraB cekpera Ne4eHHu, ero 3Ha4eHNe B MUILIEBAPCHHH.

18. CocTaB cexpeTa MOMKETyIOYHOM KeIe3bl, €ro 3HaYeHHE B MMUIIEBAPEHHH.

INPAKTHYECKAS PABOTA Ne 2 BJIMSIHUE ITUIIIEBBIX ®PAKTOPOB HA
HEWPOTI'YMOPAJIbHYIO CUCTEMY

Iesb paGoThI - ONPEEIICHNE POJIH BIMSHUS MUIIEBBIX (PAKTOPOB HA HEHPOTYMOPaIbHYIO CUCTEMY Ha

npuMepe BIUSHUS aCKOPOWHOBOM KHCIOTHI Ha HEHpPOMEIHaTp aJipeHaIrH.

®opmupyembie  kommereHmuu: [IK-5 — CnocoGeH NpUMEHSTh CHENHAIU3UPOBAHHBIE U
npodeccHoHaNbHBIE 3HAHHS, B TOM 4YHCIE WHHOBAIIMOHHBIC, B OOJACTH TEXHOJOTHUU MPOU3BOJCTBA
MPOAYKTOB IMUTAHUS, OMPEACIIATh HAMPABICHUS PA3BUTUS TEXHOJIOTUU MUIIEBBIX TPOU3BOJICTB, MOBBIIIECHUS
KayecTBa U 0€30MacCHOCTU TOTOBOM MPOAYKIIUH.

TeopeTuyeckas 4acThb

[lenocTHOCT, BCEro OpraHu3Ma OOecTeunBaeTcsi BBICOKOAU(DPEpEeHITUPOBAHHON  CHUCTEMOM
HEUPOryMOpalIbHOU peryisuuu. [JaHHas cucrema CyIIeCTBYET Ha JIByX YPOBHSAX OpPraHU3AIlMU: HEPBHOM H
TYyMOPAJIbHOM.



['ymopanbHast peakiusi OCYLIECTBISCTCS IyTeM IepeHoca OHMOJIOTWYECKH AaKTHUBHBIX BEIIECTB
(TOPMOHOB, METUATOPOB) KUAKUMHU CPEAAMH OPraHU3MA.

["'opMOHBI 00pa3yroTCs B jKeJie3aX BHYTPEHHEH CeKpeluu (MCTUHHBIE TOPMOHBI) U B IPYTUX TKAHAX
(rucroropmonbl). K kemezam BHYTpeHHEW CEKpEeLMH OTHOCATCA: IUTOBHUIHASA, IapalluTOBUIHbIC,
NOJDKETYA0YHAs, TIOJIOBBIE JKeJIe3bl, TUMYC, HaIMOYSUHUKH, TUTO(DU3.

HannmodeuyHukun — mapHBIA SHIOKPUHHBIM opraH. Kaxkaelii M3 HUX BKJIOYaeT B ceOs B
CaMOCTOATEIIbHBIE 3HJIOKPUHHBIE KEJIE3bI - KOPY U MO3TOBOM CIIOM.

Mo3roBoii €0l HaANIOYEUHUKOB BBIIENSIET B KPOBb AJPEHAINH, SBISIOIMICS NPOU3BOIHBIM
TUPO3HHA. AJpPEHAINH BBI3BIBAET CY)KEHHUE KPOBEHOCHBIX COCYAOB (KpOME COCYAOB CEpALla U MBbIIIIL),
IOBBIIIAET KPOBSHOE JIaBIE€HUE, TOPMO3UT (YHKIMHU JKEIyIOYHO-KHILIEYHOIO TpaKTa, YCKOpseT
cBepThIBaHWE KpoBHU. llpm oKHCIeHMM aapeHanuH TepsieT OMOJOTMYECKYI0 aKTHBHOCTh. ACKOpOMHOBAs
KHCIIOTA, SIBJSISICH CHUJIBHBIM BOCCTAHOBMTENEM, 3AILMIIAET aJpPEHAIMH OT OKUCIIEHUS M BOCCTAHABJIMBAET
COCAMHEHUs, O0Opasylolecs W3 HEro IOJA BIUSHUEM OKHCIHTeNed. 1o cBoiicTBO BuTamuHa C
WITIOCTPUPYETCS B MOZAEIBHOM OIIBITE.

IIpakTH4eckas 4acThb.

[TpuHMn paboThl OCHOBAH Ha OKMCIUTEIbHO-BOCCTAHOBUTEIBHON peaKkuy aJjpeHalInHa.

OKHUCIIEHHBIN aZjpeHaTNH UMEET PO30BYIO OKPACKY, B U€M MOXHO YOCIHUTHCS, UCTIONB3Ysl B KAUeCTBE
OKHCIIUTENS pacTBOp HoJa.

OOopynoBanue, mocyia W PpeaKTHUBBI: LITaTUB C MpoOupkamu; nunerka Ha 1 ma (1 1wr);
karnenpHua (1 mwr); agpenamun 1:1000 (B ammynax); pactBop #oma B Hoauctom kamuu, 0,002 H.
(pa30aBnsIOT HETMOCPEACTBEHHO mepen onbiToM u3 0,1 H. pacTBOpa); YKCYCHOKHUCIIBIA HATPUH, HACBIIICHHBIH
pacTBOp; acKOpOUHOBas KUCIOTa, 5 %-i pacTBOp.

TexHuka BbINoJHeHHs padoThl. B 1Be mpoOupku HanmuBaroT no 3-4 xarum aapeHanuHa. B ogay u3
HUX NPWIMBAIOT 1-2 KAl YKCYCHOKHCIIOTO HATpusi M IO KaluIsIM pacTBOp Hojaa (M3 MUIETKH) 10
HOSIBJICHHS PO30BOIM OKpAacKu, CBHUJETENbCTBYIOLIEH 00 OKMCIEHHM aJapeHainHa. Bo BTOpyr mnpoOupky
N00aBIIAIOT 2 Kaluld acKOpOMHOBOM KHCIOTHI, 3areM 1-2 Kamld YKCYCHOKHCIIOTO HAaTpusi M CTOJIBKO
pacTBopa Hoja, CKOJIbKO ObUIO M3pacXO0BAHO Ha OKUCIIEHHE aJpeHajInHa mepBoi mpodupke. OTMeyaroT,
MOSIBUJIACH JIM PO30Basi OKpackKa.

BoccranoButenbHOE nelicTBHE AaCKOPOMHOBOM KHCIOTHI HA MPOAYKTHl OKUCIEHHS aJpeHalnHa
OTIPENIeNIAIOT CIEAYIOIIUM 00pa3oM: B MEPBYIO MPOOHMPKY JOOABISAIOT MO KalljisiM pacTBOP acKOpOHWHOBOM
KHUCJIOTHI J10 MCYE3HOBEHUS PO30BOM OKpacKH.

KoHTpoJibHBIC BONIPOCHI:

1. Biustnue HepocTaTka win 30bITKa MakKpoHYyTpreHTOB Ha PyHkiuio HI'C.

2. YuacTue xeje3 BHYTPEHHEH ceKpelnu B poliecce peryssiiuu oOMeHa BEeIIecTB.

3. 3HaueHue YCIOBHBIX MUIIEBBIX pe(IeKCOB JIJIsl OpraHu3Ma YesloBeKa.

4. Poip BUTAMMHOB M MUHEPAJIbHBIX BEILIECTB B IIPOLECCE HEUPOTYMOPAIBHOM PETYIALIMYA OpraHu3Ma.
5. KakoBa posnp HeliporymMopaabHO CUCTEMBI B IEATEILHOCTH OPTaHOB MUIIEBAPECHUS ?

MNPAKTHYECKAS PABOTA Ne 3 ®U3NOJOI'NMYECKOE 3HAYEHHUE BEJIKOB

Ilesab paGoThI — U3YUUTH B CPABHUTEIHHOM aCIEKTE 0COOCHHOCTH COCTaBa OEJIKOB Msica U TICUCHHU.

®opmupyembie  kommereHmuu: [IK-5 — CnocoGeH NpUMEHSTh CHEeNHAIU3UPOBAHHBIE U
npodecCHOHANbHBIE 3HAHMS, B TOM YHCIE HWHHOBAllMOHHBIE, B 00JACTH TEXHOJOTHH IPOU3BOACTBA
MPOAYKTOB IMUTAHUsL, ONPEAEIIATh HANPABICHUS PA3BUTUS TEXHOJIOTMU MHILEBBIX TPOU3BOJICTB, ITOBBILIECHUS
KauecTBa U 0€30MaCHOCTH TOTOBOM MPOIYKITHH.

Teopernyeckas 4acTb

benku 3aHUMalOT Benylllee MECTO CPEIU OPTaHUYECKUX AJIEMEHTOB, HA UX JIOJII0 IPUXOIUTCS OoJee
50% cyxoii Maccel kieTkd. OHU BBIMOJHAIOT BaKHEH e OnMoIorndeckue GpyHKInu.

benkn oprann3ma HaxoAsTCd B JUHAMUYECKOM COCTOSIHMM: HM3-32 HEMPEPBIBHOTO MPOIECCa HMX
pa3pylieHust 1 00pa3oBaHUs TPOUCXOIUT OOHOBJIEHHE OEeNKOB. benku B opranu3mMe He JACTIOHUPYIOTCS, T.€.
HE OTKJIAJIBIBAIOTCS B 3amac, MOJ00HO >KUpaM, IO3TOMY Ba)KHO MX €KEIHEBHOE MOCTYIUIeHHEe ¢ nuiei. Jls
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U3y4eHHs TMOTPEOHOCTH OpraHu3Ma B Oeikax M3Mepsercs uX OajaHC, T.e. KOJIMYECTBO MOCTYHHBIIETO U
BBIJICJINBLIETOCS U3 OPraHU3Ma a30Ta OeJKOB.

VY 310pOBOro B3pOCIOro 4eJI0BEKA MPU MOJHOLEHHOM PALIMOHE CYIIECTBYET a30TUCTOE PAaBHOBECHE,
T.€. KOJIMYECTBO a30Ta, IOCTYMUBIIErO C MUILIEH, paBHO KOJUYECTBY a30Ta, BbIJICJICHHOMY U3 OopraHusma. B
cllydae, Korja IOCTYIUIEHHE a30Ta IPEBBINIAET €ro BbIIEIEHHE, TOBOPAT O IOJOXKUTEIBHOM a30THOM
OanaHce, T.e. CHMHTe3 Oesika NpeobsajaeT HaJ €ro pacnajoM. YCTOHYMBBIM IOJIOKUTENIBHBIA a30THBIH
Oanmanc HaOMIONAeTCSs NPU YBEJIWYCHHUH MACChl Tela. B 3THX YCIOBUSX MPOMCXOAMT 33JEpPKKa a30Ta B
opranuzMe. Korga KonmMyecTBO BBIBEIEHHOI'O M3 OpraHM3Ma a30Ta  IPEBBINACT  KOJIWYECTBO
IPUCYTCTBYIOLETO — OTPULIATENNbHBIN a30THBIN Oananc. OH oTMedaeTcs pu OEIKOBOM I'OJI0JaHUU.

[TuieBble NPOAYKTHI MO COAEP)KAHUIO OelKa HEpaBHOLIEHHBI, T.K. OENKH 00JaJaloT pa3iuyHbIM
AMUHOKHCIIOTHBIM COCTAaBOM, IIO3TOMY HX BO3MOKHOCTH MCIIOJIb30BaHMsI OpPraHW3MOM HEOJIMHaKkoBa. B
CBSI3U C 3TUM BBEJICHO MOHATHE OMOJOTMYECKON LIEHHOCTH OEJIKOB, KOTOpas 00YyCIIOBJIE€HA HAIUYUEM B HUX
HE3aMEHUMBIX AaMUHOKHUCIIOT, MX COOTHOLIEHHUEM MEXIy COOOH M 3aMEHMMBIMH, a TaK)XE CTEIEHBIO
IepeBapruBaeMOCTH (pepMEHTaMH MUILEBAPUTEIBLHOIO TPAKTA.

[lepeBapuBaeMoCTbh OENKOB KMBOTHOTO IPOMCXOXJIEHHUS BBILIE, YEM PACTUTENbHbIX. Pazianuna u
CTENEHb WX YTHIM3alUM B OpraHusMe. B cpenHem cmelaHHble O€IKM NUILM YTWIM3HpYROTCA Ha 92%;
JKUBOTHBIE Oenku — Ha 97%, pactutenbHble — Ui Ha 83-85%. D10 oTiauure 00yCIOBIEHO OTCYTCTBUEM B
KUBOTHBIX O€JIKaX JTUMHUTHUPYIOIIUX aMUHOKHUCIIOT.

[Tpu BBIOOpE MCTOUYHUKOB OENKOB B IMHUIIEBOM pAIlMOHE HEOOXOIUMO YUYUTHIBATh HAJTHMYUE B HHUX
HYKJICOIIPOTEMHOB, KOTOpbIE B IUILEBAPUTEIHOM TPAKTE PACIANAIOTCs C BBICBOOOXKIACHHUEM ITYyPUHOBBIX
ocHoBaHUM. KOHEUHBIM MPOJYKTOM OOMEHA IypHHOBBIX OCHOBAaHUI B TKaHSX SIBJISETCS MOYEBasl KUCIOTA.
BenenctBue miuoxoi pacTBOPUMOCTH OHA 3aJEpXKHUBAETCS B OpPraHHM3ME, OCOOEHHO IPH OrpaHHMYEHHOMN
(du3uUecKoil Harpy3Ke, 4YTo CIOCOOCTBYET PA3BUTHIO OOJIE3HH MOJATPHI.

IIpakTH4yeckas 4acTh

[Tpunun paGoThl OCHOBAaH Ha OOHAPYKEHHH ITyPHHOBBIX OCHOBAaHMH B OEJIKOBBIX THIPOJIM3aTax
Ka4eCTBEHHOH peakuell ¢ a30THOKHUCIIBIM cepeOpoM.

O6opynoBaHue, Mocylda M pEaKkTUBBI: INTaTUB C NpoOMpKaMH; MUIETKH Ha 2 ma (3 mr.);
a30THOKUCIIOE cepedpo, 1 %-it pacTBOp.

[TpuroTtoBneHne ruApoanu3aToB U3 Msica U nedeHu. B3pemmBaroT no 20 r msica U MeYeHU, Hape3aroT
Ha KyCOYKH, ITOMEINAIOT B K006 00bemMoM 100 mi 1 npuiuBaroT tyzaa no 30 mia 10 %-i cepHON KHCTIOTHI.
KonOs1 3akpbIBatoT MpoOKOH, Ky/ia BCTAaBJIEHbI JAJIUHHBIE CTEKIISIHHbIE TPYOKH (0OpaTHBIE XOJIOAUIBHUKH).
CMmecH KMIATAT 45 MUH, HE JA0NYycKas OypHOTo KUIISTYEHUs M MOoYepHEeHHs mpoaykToB. Ilocie oxnaxaeHus
KUJKOCTH CIIMBAIOT U HEUTPATU3YIOT HX KOHLEHTPUPOBAaHHBIM aMMMAKOM IO JIaKMYCOBOM WM
UH/IMKAaTOpHON OyMmakke, 3aTeM (UIBTPYIOT, MPOIycKas HECKOJIBKO pa3 4epe3 (MIbTPHI, 10 MOTyYEHHS
PO3pavyHbIX (PUIBTPATOB.

TexHuka BbIONHEHHs paboThl. B aBe mpoOupky HalIMBalOT MO 2 MJ THAPOJIU3aTa Msca, B JApyrue
JIBE — CTOJIKO € TuipoJsin3ara nedeHu. B oaHy mpoOy ruaponuszata msica U OAHY mpoOy ruaponuszara
neueHu npuwimBaioT no 0,5 mi1 pactBopa azoTHokHcI0ro cepedpa. Uepes 5-10 MuH. onpeaensioT, MosSBUIACh
JU MYTh B 3THX NMPOOUpKaXx, JJs Yero CpaBHUBAIOT CTENEHb MPO3PAYHOCTH C THJIPOJIM3aTaMH, B KOTOpHIE
A30THOKHCIIOE cepedpo He MPUOABIISIIN.

CocraBbte Tabimity 3.1 «3HaueHne MUIIEBBIX BEMIECTB B ITUTAHUH YEIIOBEKAY.

Tabnuua 3.1 — 3HaueHne NUIIEBbIX BEIIECTB B MUTAHUU YeJIOBEKa

HanmenoBanue MALIEBBIX | 3HaYEHUE B | Bmusnue | Cyrounas B KaKHuXx
BEILECTB, KpaTkasi | IUTaHUuU NUTaTeNb | MOTPEOHOCTD MIPOAYKTax
XapaKTEePUCTHKA. HBIX HaxoJATCs
BEIIECTB
Ha
OpraHu3M
YEJI0BEKA,
opu  UX




HEJOCTATK
e.

Boaga (H20) — »T10 cpena, B
KOTOPOM CYIIECTBYIOT KIJIETKH,
U TOJJEPKUBACTCS  CBS3b
MEXJly HUMH, 3TO OCHOBa BCEX
JKUJIKOCTEM B OpPraHU3Me
(xpoBH, TUMOBL,
[UIIEBAPUTEIBHBIX COKOB)

IIpu ydactu BOIBI
MIPOUCXOAUT OOMEH
BCIICCTB,
TEPMOPETYJISAUSA U
Apyrue
OHOJ0ruYecKue
npoueccel. Bmecte
c IOTOM,
BBIJBIXaEMBIM
BO3yXOM M MOYO
BOJAa BBIBOJUT U3
opraHuszma
BpPEIHBIC MTPOTYKTHI
obMeHa.

B 3aBucumocTu oT
moyia, BoO3pacTta |
xXapakTepa Tpyna
YyeJIoBEKa,
KJIIMMaTHYECKUX
YCIOBUI BOJIEI
HeoOxommumo 2 — 2,5
I

¢ muTheM 1 J BOABI C
mament 1,2 1 0,3 1
oOpazyercst B
npoiiecce oOMeHa.

Osomu 5
bpykTel 70 —
95%
Msco 38 -
78%
Priba 57 -
89%
Monoko 88%
Kpynsr 10 —
14%

Caxap 0,14%

Beaku —

Kupbi —

YriaeBoanl —

Momnocaxapuabsl Cs Hi2 Os

I'moko3a —
caxap

BUHOTPAHBIN

®pykTo3a — GpyKTOBBII caxap

T'anakTo3a — cocTtaBHas 4acTh
MOJIOYHOT'O caxapa

Manno3a

Mucaxapuasl Ci12 H22 O11

Caxapo3a — CBEKJIOBHYHBIN

caxap

MabT03a — COJIOOBBIN caxap

JlakTo3a — MOJIOUHBIN caxap

Momucaxapuani (Cs Hio Os)n

Kpaxman

Kieryatka — nemrronosa

I'mukoren - JKUBOTHBIN

Kpaxmail
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Nuynuu

IlekTuHOBLIC BeliecTBa

[IporonekTun

IlexTnn

IlexkTnHOBasA " EeKTOoBas
KHUCJIOTA

KoHTposibHBbIE BOPOCHI:

1. ®usnonoruyeckas pojib OSIKOB B OpraHU3Me.

2. cTOYHUKHY NOJTHOLICHHBIX U MEHEE MOJHOLEHHBIX OEJIKOB B OpraHU3Me.

3. IlpuumHbI 1E1eCO00pa3HOCTH OTPAaHHUYEHHS] WCTOYHMKOB IYPHMHOBBIX OCHOBAaHUH B palMoOHAX
HEKOTOPBIX KOHTUHT€HTOB HACEJIECHHUS.

4. ®u3nonoruyeckue NOTpeOHOCTH B OeIKax J0Jei pa3HOil BO3pacTHOW KaTEropuHu.

5. DcceHuuanbHble (aKTOPBI, IPUCYTCTBYIOIINE B O€IKaX.

IMNPAKTHUYECKAS PABOTA Ne 4 ®U3NOJIOT'HYECKASA POJIb )KHUPOB B OPTTAHU3ME

Ilesib paGoThl — YCTAHOBUTH B CPABHUTEJIBHO aClEKTE COJEPIKAHUE XOJECTepUHa B O€JIKE U JKEITKE
UL,

®opmupyembie  kommereHnuu: [IK-5 — CnocoGeH mNpuUMEHSTh CHENHAIU3UPOBAHHBIE U
npodeccuoHaIbHbIE 3HAHHUSA, B TOM YHCJIE HHHOBAI[MOHHBbIE, B O00JACTU TEXHOJOIMHM IPOU3BOJICTBA
IPOJYKTOB MMUTaHMS, OTIPEACIIATh HAIIPABICHHUS PA3BUTHUS TEXHOJIOTHH MMUIIEBBIX TPOU3BO/ICTB, TIOBBIIICHHS
Ka4yecTBa M 0€30MacHOCTH TOTOBOW MPOIYKIIHH.

TeopeTuyeckas 4acTb

Junuas! MHAPOKO MpecTaBlieHbl B Ipupoae. OHU BXOJAT B COCTAaB TKaHEH KUBOTHBIX U pacTeHHH. B
opraHu3Me 4esnoBeka cojepkutcs B HopMme 10-20 % >xupa, HO IpU HEKOTOPBIX HAPYIICHUSX >KMPOBOTO
o0MeHa, ero KOJIM4YecTBO MOXKET Bo3pacTh 10 50 %.

[Tumessie KUPBI TPEACTABISAIOT c000M S(UPHl THMIEpPUHA ¥ BBICIIUX IKHUPHBIX  KHCIIOT.
buonorndeckas posib NMUIIEBBIX >KUPOB OOYCIIOBIIEHA COJEPXKAHMEM B HHUX 3CCEHLMANbHBIX (DaKTOpOB
NUTaHUs — NOJUHEHAChIEeHHbIX KUPHBIX kKucaoT (ITHXKK) u xupopacTBOpHMBIX BUTAMHUHOB.

HenachllieHHbIE KUPHBIE KUCIOTHI B OOJIBIIOM KOJIMYECTBE BCTPEUAIOTCS B COCTaBE PACTUTENIBHBIX
Macel W TMPOAYKTOB MOps. Bo MHOrMX pacTHTENBbHBIX Macjax HX cojepkanue moxoauT ao 90 %
(mozcomHEeUHOE, KyKYpYy3HOe, JbHSIHOE, OMUBKOBOE). B mpoaykrax mops npucyrctBytoT Bbiciine ITHXKK ¢
5-10 U 6-10 IBOMHBIMHU CBSA3SIMU: 3MKO3alleHTa€HOBAs U JOKO3ar€KCaeHOBasI.

buonoruueckas pons ITHXKK 3HaunTenbHa: OHM y4acTBYIOT B KaueCTBE CTPYKTYPHBIX AJIEMEHTOB
KJIETOYHBIX MeMOpaH, BXOJAT B COCTaB HEPBHBIX BOJIOKOH, YYaCTBYIOT B OOMEHEe BUTaMUHOB TpyIibl B,
MOBBIINIAIOT IMMYHHBIH CTaTyC OpraHusma u Jp.

BeipaxkeHHOoe =~ Ouosiornyeckoe JAEWCTBHE  OKa3blBa€T TIpynma  KUPOMOJOOHBIX  BEIIECTB:
dochonunuabl, TTUKOIUNHIBL, CTepUHBI U Jp. OHM BXOIAT B COCTaB KJIETOYHBIX MEMOpaH, SJepHOTO
BElIeCTBa U LUTOIJIA3MBbI.

®ochonunuael OTHOCATCS K JIMOOTPONHBIM (hakropam, HMH OoraTel HepapUHHPOBAHHBIE
pacTUTeNbHbIE Maca.

HCKITIOUNTENBHO BaXXHOE (PU3UOJIOTMUYECKOE 3HAUEHHUE MMEIOT CTEPUHBI, B YACTHOCTH, XOJIECTEPHH.
OTO BEIIECTBO BXOJUT B COCTaB KJIETOYHBIX MeMOpaH, SBISETCS MCTOYHHUKOM OOpa30BaHMs >KETYHBIX
KHCJIOT, TOPMOHOB, BUTaMHHa [I. BMecTe ¢ TeM 0HO UMeeT OTpULaTeIbHYI0 0COOEHHOCTbD, T.K. X0JIECTEpPUHY
OTBOJUTCS Beylllas pojib B Pa3BUTUU aTepockiepo3a. /laHHas onacHOCTh YBETUYMBACTCA NP HAPYILICHUH
oOMeHa WM HeJoCTaTKe B panuoHe 6enkoB, Gocdatunos, [THXKK, a Taxke npu H30bITOYHOM MOCTYIUICHUH
XOJIECTEpPUHA C MUILIEH.
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IIpakTHYeckas 4acTh:

[Tpunuun oOHapyXKeHHH XOJEeCTepUHA OCHOBAH Ha IIBETHOM Kaue€CTBEHHOH peaklnH, KOTOPYIO JaeT
XOJIECTEPUH C KOHLIEHTPUPOBAHHOW CEPHOM KUCIOTOM.

OO6opynoBaHue, TOCY/JIa U PEaKTUBBI: ITATUB ¢ poOupKaMu; ¢haphopoBbie CTYNKH (21I1T.); BOPOHKH
¢ punbrpamu cyxue (2 mrt.); nunerka Ha 1 vt (1 mwt.); nuauHAp MepHBIA Ha 25 mit (1 mIT.); CepHOKHUCIBIN
HATpUN KPUCTATMYECKUI O€3BOAHBIN WM THUIIC; XJIOPO(hOPM; CepHAast KUCIOTa KOHLIEHTPUPOBAHHAS.

TexHuka BeIONHEHUsS paboTel. [IpoOy skenTka (Okomo 2 T) pacTUparOT B CTymke ¢ 5-10 T
CEpPHOKHUCJIOTO0 HaTpusi WM rumca (st oOe3BoxkuBaHusl). B cmech n00aBnd0T mnpumepHo 15 wmi
XJIOpOopMa, XOPOILO NMEPEMEIINBAIOT U QUIBTPYIOT Yepe3 CYXOi CKIIaauaThlil GPUIBTP B CYXyIO MPOOHPKY.
AHanornuHoi 00paboTKe moaBepraroT Oenok sima. K 1-2 mum kaxaoro GuiibTpata OCTOPOXHO MO CTCHKE
IPWIMBAIOT 1 MJ KOHILEHTPUPOBAHHOM cepHOM KucioThl. [losBIeHHE Ha rpaHuULE KUAKOCTEH KPAacHOIO
KOJIbIIa CBUJICTENILCTBYET O HAJIMYMH XOJIECTEpUHA.

KouTpoJbHbIe BONPOCHI:

1. CXoacTBO M pa3nuyusi >KUPHOKHUCIOTHOTO COCTaBa >KUPOB KUBOTHOIO M PACTUTEIBHOTO
IPOUCXOXKIECHUS.

2. Kakue xupbl ycBauBarorcs Jjydmie? [lepeuncnuTe KOHTUHTEHT JIOJICH, B paIllMOHAX KOTOPBIX
1[€JIECO00Pa3HO OTPAHUYUTH MOTPEOJICHUE SMUYHOTO KEJITKA.

3. ®uznonoruyeckas poyib X0JIeCTeprUHA B OPraHUu3Me.

4. HazoBuTe sSIBHBIC U CKPBITHIC KHUPBHI.

5. B uem coctout 6uonoruueckas 3¢pHEeKTUBHOCTD )KHPOB.

IMNPAKTUYECKAS PABOTA Ne5 BJIMAAHUE YI'JIEBOJOB HA ITPOLHECCHI IMIIEBAPEHUSA
Ilesb padoThI - UCCIIEIOBAHNUE BIIMSHUSA METUIILICIUIIONIO3bI HA CKOPOCTh IIEPEBAPUBAHUS KpaxMaia.

®opmupyembie  kommereHnuu: [IK-5 — CnocoGeH NpuUMEHSTh CHENHAIU3UPOBAHHBIE U
npodeccuoHaNbHBIE 3HAHMS, B TOM 4HCIE HWHHOBAalMOHHBIE, B 0O0JACTU TEXHOJOTHH IMPOU3BOJCTBA
MPOJIYKTOB MUTAHUS, OTIPEIEIATh HAMPABICHUS Pa3BUTHS TEXHOJIOTUH MUIIEBBIX TPOU3BOCTB, TOBBIIICHUS
KayecTBa U 0€30MacHOCTH TOTOBOM MPOAYKIIUH.

TeopeTuyeckas 4acTb

[IuieBble BOJIOKHA — 3TO XMMHYECKHE COEIUHEHHUS BXOJSIIME B COCTaB PACTUTENBbHBIX IMUILEBBIX
MIPOJIYKTOB M HE CIOCOOHBIE PACIICIUIATHCS MPOTEOJUTUUECKUMH (epMEHTAMU MHUIIEBAPUTEIHLHOTO TPaKTa
yenoBeka. [lo XuMuyeckoil TmMpupoie OHU TPEACTABISIIOT COOOW  MONMCaxapuibl:  IEJUTI0NI03a,
TEMUIIEIUTION03a, TMEeKTUHOBBIE BEIIECTBA, a TAK)KE JIMTHUH M CBSI3aHHBIX C HUMH OCJIKOBBIX BEIIECTB,
(bopMUPYIOLTUX KIETOUHbIE CTEHKH PACTEHUI.

HenmocTraTok nuieBbIx BOJIOKOH B IMHIIE MPUBOJIUT K CHUYKEHUIO COMPOTUBIISIEMOCTH YEJIOBEUECKOTO
OopraHu3Ma BO3JEMCTBUIO OKpyxkaromei cpeipl. CyliecTByeT MpsiMas 3aBUCUMOCTb MEXKIY HEAOCTATKOM
MUIIEBBIX BOJIOKOH B PAIlMOHE W PA3BUTHEM pPsiia 3a00JI€BaHUM, TAKUX KaK 0KUpPEHUE, 3a00JIeBaHUS TOJICTOMN
KUIIKA (3aMopbl, AUBEPTUKYIIE3, paK), CaXapHBIi AUa0eT, aTepocKiiepo3, HilleMudeckas 00Je3Hb cepala u
Ap.

Metunuemnono3y (ML) Bce mupe UCONB3YIOT B AUETUYECKUX PAIMOHAX B KAYECTBE 3aMEHUTEINS
YCBOSIEMBIX VYTJIEBOJIOB, HE OOJAaJalOIIMX SHEPreTHUYecKOoW IEHHOCThI0. OJTO OalljlacTHOE BEIIEeCTBO
yBEJIMYUBAET 00beM Muiy (Toriorast 60JIbIIOe KOJMYECTBO BOJBI), CIIOCOOCTBYET PAa3BUTHUIO OIIYIICHUS
HACBIIICHUS], CTUMYJIUPYET JBUTATEIHFHYIO AKTUBHOCTh CTEHOK TMHUIIEBAPUTEIHFHOTO KaHaa.

VYcranoneno, uro ML MoXxeT BIusATh HA HHTEHCUBHOCTD I€PEBAPUBAHMS MTUIIEBBIX BEIIECTB, B TOM
YHUCIie Ha TUAPOIIN3 KpaxMalla o-aMUJIa30i, COAEPKAIICICS B COKE TOMKENYI0YHOM *Kemne3bl. ML BeI3bIBaeT
TOPMOXKEHHE aMmiIonu3a. IJTOT A(P(PEeKT MokKeT UMeTh 3HaueHWe s 3aMeAJICHUs TMOCTYIJICHHUS W3
KHUIIIEYHWKA B KPOBb MPOAYKTA THAPOIN3A Kpaxmalia — TIIFOKO3bI U, CIIEIOBATEIBHO, JIJIs TIPEAYIPEKICHIS
TUMEPIIIMKEeMHH, a TakXke OOpa3oBaHMs JKUPOB, TaK KaK HE MPOUCXOAWT MOOWIM3AlUS WHCYJIWHA,
y4acTBYyIOIIEro B 3ToM mporecce. CrienoBaTesbHO, OTpedIeHNe OOl U HAMUTKOB, cojaepxkamux MII,
MOJIE3HO /1JIsl OONBHBIX CaXxapHBIM IUA0ETOM, a TAKIKE — OXKHPEHUEM.
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Onpenenenne BausHus MIl Ha nepeBapuBaHME Kpaxmaja aMuiIa3oil IMOMKEITYJOYHOU IKeJe3bl
IPOM3BOJUTCS IIyTEM CONOCTABICHHUS CKOPOCTH €ro I'MJIPOJIH3a B KOHTPOJIBHBIX IPOOAX U B ONBITHBIX. DTO
BBIABJISIETCA 110 HCUE3HOBEHUIO CUHEN OKPACKU € HOJOM.

IIpakTnyeckast 4acTh:

[Tpunin paboTel OCHOBaH Ha CHOCOOHOCTH Kpaxmalia J1aBaTh CHHEE OKpalMBaHue ¢ omom. Ilpu
nepeBapruBaHUM Kpaxmaja o0pa3yroTcs 1eKCTPUHBI KpaCHO-0yporo LBeTa.

Ob6opynoBanue, MOCy/a, PEaKTHBBI: MITATUB C MPOOMPKAMHU OJWHAKOBOTO THAMETPA C KOPKOBBIMHU
npoOKamMu; TUIMETKH TpaayupoBanHbie Ha 1 mu (1 mr.), HAa 5-10 Mm (3 wr.); kanenpHUna (lmr.);
METHJIIIEIUTION03a BEICOKOBs3Kas, 1,5 %-it pacTBop; Kpaxmai, | %-i pacTtBop; mankpeatus, 1%-i pacTBop B
0,1 5. NaHCO3; i#on, 0,002 H. pacTBOp (TOTOBUTCSA TEpea OMBITOM MyTeM pasbabiieHus Bojoi 0,1 H.
pactBopa B 50 pa3); consiHas kucinota, 10 %-it pactBop.

Texnuka BeImosHeHUs padboThl. B Tpu npodupku (Ne 1, 2, 3) HanuBaroT mo 1 M kpaxmaia, 3aTeM B
npoobupku Ne 1 u Ne 2 noGasisitor o 1 mi Bogsl, B mpoOupky Ne 3 — 1 M ML (onbiTHas mpo6a). B kaxayro
poOUPKY MPUIIMBAIOT TOYHO MO 2 KAIUIM CUJIBHO pa30aBICHHOIO pacTBOpa ioja (He mpekpalias AeHCTBUE
amunassl). B aBe npoOupku: Ne 2 u Ne 3 (onbITHYI0)npuiauBaiot 1o 0,2 mi1 pacTBopa NaHKpeaTHHA, HAUMHAsI
C ONBITHOM IpoObl. Bece mpoOupku 3akpbIBarOT NpOoOKaMHU M OCTaBIIAIOT MPU KOMHATHOH Temmeparype.
Habumronarot 3a CKOpOCThIO M3MEHEHUs! CUHEW okpacku B mpobupkax Ne 2 m Ne 3 ¢ maHKpeaTwHOM, 4YTO
CBUJIETEJILCTBYET O paclleyIeHnu Kpaxmana (mpooupka Ne 1 6e3 naHkpeaTuHa CIIy>KUT KOHTPOJIEM).

MOoXHO U3MEpUTh pa3HUIY B CKOPOCTH M3MEHEHMsI OKpacku B npoodupkax Ne 1 (koHtposs) u Ne 2
KOJINYECTBEHHO, OTMETHB IO CEKYHJIOMEpY, KOrJa 3T0 HauboJjee YeTKOo NMposBUTCS B mpodbupke Ne 2 (mytem
COITOCTAaBJICHUS C IBETOM MpoOupku Ne 1 | Kya maHKpeaTHH He 100aBIsun). 3aTeM MPUINBAIOT B IPOOHPKY
Ne 2 Heckonbko Kamenb (2-3 KaruM) COJSHOM KHUCJIOTBHI Ul TpeKpalleHus JeictBus QepmeHTa u
OTIPEICIISIOT, 332 KaKOW MPOMEKYTOK BPEMEHHU OKpacKa ¢ HOJIOM B ONBITHOW mpodupke N 3 mocTHraeT Tow,
KOTOPYIO UMEET pacTBOp B Ipobupke Ne 2, Kyja Oblia MPUIUTA KUCIOTA.

[Tpumeuanue. Ecau maHkpeaTHH O4€Hb aKTUBEH U IIOCJE €ro J100aBJIEHUSl CUHSASA OKpacka C HoaoM
cpasy Mcue3aer, 3apaHee NoJ0uparoT pa3daBIeHUE UCTOUHUKA (PepPMEHTA, YTOObI YETKOE U3MEHEHUE 1[BETA B
npobe 6e3 ML nmpoucxoauiio B Teuenue 1-1,5 MuH.

[IpuroroBnenue pactBopa MeTwinemwaoao3bl. 1.5 r MI[ 3amuBator 50 Ma kunsimeil BOAbl U
OCTaBJISIFOT Ha HECKOJIBKO MUHYT JJi1 HaOyXaHusi, BpeMsi OT BpEMEHH MOMeIInBas. 3aTteM A00aBisoT 50 mi
JeJITHON BOJIbI, XOPOILIO MEPEMEIINBAIOT M MOMELIAIOT B X0I0AUIBHUK 1ipu 0-4 °C.

KoHTpoJibHbIE BONIPOCHI:

1. CtpoeHue u pyHKIIUH TOJICTOTO OT/AEa KMILICUHUKA.

2. XuMuyeckasi Ipupo/ia MUILEBbIX BOJIOKOH.

3. PoJib muIieBbIX BOJOKOH B ITpoLieccax MUIIEBAPEHUSI.

4. VIcTOYHUKH MUILIEBOTO ChIpbs, O0raToro NUIIEBbIMU BOJIOKHAMHU.

5. IluieBsle MOTOKH, (OPMHUPYEMBIE 3a CUET UCIIOIb30BaHMS MUILEBBIX BOJIOKOH MUKPO-

(opoii KUIIeYHHKA.

MPAKTUYECKAS PABOTA Ne 6. ®U3NOJIOT'MYECKAS POJIb MUHEPAJIbBHBIX BELLIECTB

B OPTAHU3ME
Ieap padoTbl — 03HAKOMUTBCS C OCHOBHBIMU MCTOYHUKAMU JIETKOYCBOSEMOI'0 KJIbIUS U JKeJle3a.
®opmupyemble  komnereHiuu: [IK-5 — CnocobeH mNpUMEHSATh CHEUUAIW3UPOBAHHBIE U

HpO(i)eCCI/IOHaJ'II)HI)Ie 3HaHHUA, B TOM YHCJIIC HNHHOBAIlMOHHBIC, B 00JIaCTH TEXHOJIOTUU IMPONU3BOACTBA
MPOJYKTOB MUTAHUS, OTMPEACIISATh HAMIPABJICHUS PA3BUTHUS TEXHOJIOTUH MUIIEBBIX MPONU3BOCTB, MOBBIIICHUS
KayecTBa M 0€30MTACHOCTH TOTOBOH MPOIYKITUH.

Teopernyeckas 4acTb

Pons MuHEpanmpHBIX BemiecTB pa3HooOpa3Ha. OHHM cojaepkaTcsl B MPOTOIUIa3Me M OMOJOTHUYECKHX
KUJKOCTAX, SBISIOTCS HEOOXOAMMBIM YCIOBHEM JUISI HOPMAIBHOHN KU3HEACSITENFHOCTH KJIETOK M TKaHEH.
Makpo3JeMeHTBl TIPUHAMAIOT y4YacTHEe B OCHOBHBIX OOMEHHBIX IPOIIECCaX: BOIHO-COJIEBOM, KHCIIOTHO-
HIETOYHOM. MHUKPOAJIEMEHThl BXOJSAT B COCTaB CIIOXKHBIX OpPraHMYECKUX COEIWHEHUH, Hampumep,
reMorjioonHa, TOpMOHOB, (hEPMEHTOB, BATAMUHOB.
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K Hambonee nepUIMTHBIM MUHEpPAIbHBIM BEIIECTBAM, B pAIIOHE COBPEMEHHOI'O YEJIOBEKa,
OTHOCATCS KaJIbLIUHM U XKeJe30.

B 3aBucumocTH ot npeoOiiaganus KaTHOHOB MJIM aHHOHOB B MUIIEBBIX MPOIYKTaX MPOSBISIOTCS UX
I1EJ0YHbIE WM KUCJIOTHbIE CBOWCTBA. MOJOKO, OBOLIM, (QPYKTHI, SAr0Jbl NPUIAIOT PALMOHAM IIEIOYHYIO
HaNpaBJIEHHOCTH, a MSICO, pbI0a, NI, KPYIbl — KUCIIOTHYIO.

OCHOBHBIM CTPYKTYPHBIM KOMIIOHEHTOM KocTel ckenera sBisercs kanpimii (Ca). B Oombiom
KOJIMYECTBE KaJlbLMsSl HYKJAIOTCA JETH, B BHJIY HHTEHCUBHOro pocra Kocrted. Kambiuii nommmo
IUTACTUYECKUX (DYHKIMH BBINOJIHIET ONPEAEICHHYI0 pOJb B HHHUIMALMU MBIIIEYHOIO COKpAaIlleHUs,
SBIISICTCS HEOOXOIMMBIM KOMIIOHEHTOM CBEPTBHIBAIOLICH CHUCTEMbl KPOBH, IOBBIIIAECT PE(ICKTOPHYIO
BO30Y/IMMOCTb CIIMHHOTO MO3ra. Y CBaWBaeMOCTh KaJbL[Usl OPTAHU3MOM 3aBUCUT HE TOJBKO OT COJEp KaHUs
€ro B NPOJIYKTE, HO U COOTHOIICHHUS C JPYTMMHU KOMIIOHEHTAaMH IMHIIH: JKUPaMH, MarHueM, ochopom,
OenkamH.

Henocrarounoe nmorpebieHne Kanblysl C MHIIEH WM HapyIICHHE BCACHIBAHHUSA €0 B OpPraHU3Me
IPUBOJUT K IEMUHEpAIN3ALUU KOCTEH — Y B3pOCIIBIX (OCTEONOPO3), Y IeTeH pa3BUBAECTCS PAXMUT.

BropeiM, Kak yxe OTMEYajoCh BBIINIE, NCPHUIUTHBIM DIIEMEHTOM IHIICBBIX PAIIMOHOB SIBISETCS
xene30. JlaHHbII MUKPO3JIeMEHT He00X0AUM Ui oOecrieueH sl AbIXaHus, KpOBETBOPEHHUS, BXOJUT B COCTaB
LUTOIJIa3Mbl, KJIIETOUHBIX SA€p U pAja GEpPMEHTOB.

VYcBoeHHIO JKelle3a TNpensTCTBYeT InaBeneBas kuciaota W ¢urud. [lpu HemocraTke xenesa
pa3BHUBaeTCA MaJOKPOBUE, HAPYIIAIOTCS Ta3000MEH, KJIETOYHOE JbIXaHHE.

IIpakTH4yeckas 4acTh:

[TpuHuMn omnpeseneHuss KajbLUsi OCHOBAaH Ha €ro OCAXACHUM LIaBEIEBOKHUCIBIM aMMOHHMEM B
cJ1aboI11eTI0YHOH cperie.

[IpuHuMn omnpeneneHUsl »kene3a OCHOBAH Ha BBIBICHUM OKUCHOIO JKejie3a II0 PEaKIUH C
POJAHUCTBIM AMMOHHUEM WJIU KalIHUeM, M 3aKMCHOE JKEJIe30 - [0 peakuu ¢ peppuLuaHuIoM Kaaus (KpacHOH
KPOBSIHOM COJIBIO).

O6opynoBaHue, OCy/la U PEaKTUBBI: IITATHB ¢ MpoOupkaMu; muneTku Ha 1 mu (4 wr.), Ha 2 ma (4
mt.), Ha 5 mut (1 wt.); konOwl Ha 25 Mi (2 1wT.); KaneabHua A ammuaka (1 mr.); ammuax 10 %-it pactsop;
ykcycHast kuciota, 10 %-ii pacTBOp; aMMOHMI IIaBEJIEBOKHUCIIBIM, HACBIIIEHHBIM PacTBOP; POJAHHMCTBIN
Kanuil win aMmmoHui, 50 %-i pacTBOp; KeNe30CHHEPOIUCTBIN Kalui, 1H. pacTBOp; XJ10pu Kaiabius, 220 mMr
% ¥ pactBop; xsopua xenesa (III), 0,1 %-ii pactBOp; consHast kuciora, 10 %-it pactBOp W
KOHIEHTPUPOBAHHAS.

TexHuka BbIMONHEHUS paboTel. /g ompeneneHus kaimbluss K 1 M MUHepaiusara TBOpora M
TOBSIIMHBI J100aBIAIOT 10 4-5 Kamenb aMMuaka. Eciy BbIagaer ocalok, €ro pacTBOPSIOT, 100aBiss IO
KarsiM npuMepHo 0,5 mi ykeycHo#l kucnotel. K mpo3padHbIM pacTBOpaM MPMIIMBAIOT MO KamsM 1 mut
pacTBoOpa I1aBeJIeBOKUCIOro aMMoHUs. CpaBHUBAIOT CTENIEHb IOMYTHEHUS MUHEPAJIU3aTOB TBOPOTa U Msica.

TexHuKa BHIIOTHEHUS PaOOTHI.

1. Onpenenenve Hamu4Msl OKHCHOTO »Kene3a: K 1 M KaJIoro MuHepaiu3zara A00aBisioT 1 i
COJISTHOM KHUCJIOTHI, 3aTeM | MJI pacTBOpa pOJAHUCTOTO KaJlvs WJIM aMMOHUS; CPaBHUBAIOT MHTEHCUBHOCTh
KpacHOW OKPACKH BBITSKKU U3 30J1bI TBOPOTA U MsICA.

2. OmpeniesieHue HaTMYMS 3aKUCHOTO XkKeJe3a: K 1 MJI Kax10ro MUHepanu3aTa 100aBistoT mo 0,5 mi
pacTBopa KeJe30CMHEPOAUCTOTO Kajusl; CPaBHUBAIOT MHTEHCHBHOCTh U3MEHEHHS] OKPACKH B BBITSKKAX W3
3016 TBOPOTA U MsICa.

[IpuroroBieHue BBITSDKKH W3 30761 TBOpora W wmsca: B dapdopoBoil crymke m3MenpyaroT Msco,
OTOMpAIOT HaBecky 12.5 T, MOMeNAlOT B TUTEIb M BHICYIIMBAIOT BHAyaje HAa BOJSHON OaHe 10 MOJHOTO
ylaJeHus BJIaru, a 3aTeM B CyIIMIbHOM MIKady 0 MOCTOSHHON MacChl.

TakoMy ke BBICYHIIMBaHHMIO MojaBepraioT 12,5 r TBopora. Turam ¢ mnpobaMu MOMEIIAIOT B
My(]enbHYyI0 Nedb, OKOJIO ABEPLbI, 10 OKOHYaHHS BbIIENeHHs Oypbix mapos. [lo mepe o3oneHus mpoOsl
IPOJIBUTAIOT B TNy0h Mydens, rae temneparypa gocturaer S000C. Ecnu 30ma gonro ocraercs 4epHOH, TO
npoObl M3BJIEKAIOT M TOCTE OXJAXIEHUS K HUM J00aBIISIOT HECKOJIbKO Kamelb pPacTBOpa MepoKcuia
BOJIOPO/1A, TIIATEIBHO MEPEMEIINBAIOT U CHOBA CXKUTAIOT J10 MOCTOSTHHOM Macchl. K 301e npubasmnstor 10 Mo
10 %- i conmsiHOM KHCIJIOTHI, HArPEBAIOT HA BOJSHON OaHe 5 MUH M QUIBTPYIOT B KOJOY 00beMOM 25 M,
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(GUIBTP MPOMBIBAIOT MOJKUCICHHOW BOAOH (3 MJI KOHLEHTPUPOBAHHOM COJISTHOM KUCIOTHI HA | JINTP BOABI),
KOTOPOM TOBOJSAT 00BHEM BBITSKKHU A0 METKHU.

MuHepanu3atr MOXKHO 3aMEHUTb.

1. Jlna onpenenenust kKayibiysa rotoBAt 220 Mr %-il pacTBOp XJIOpUJa Kbl B COJISTHOM KHCIIOTE
(10 M 10 %-#1 consHOM KucaoTHl AoBoAAT 10 50 Ma noxakuciaeHHoW Bojou: Ha 40 mi Boabsl 0,06 mn
koHneHtpupoBanHo HCI). B 1 mur Takoro pactBopa comepxkutcs 0,8 M Kajabllus, 4TO COOTBETCTBYET €T0
KOJINYECTBY B | MJI MUHepanu3ara u3 TBopora (mocie pa30aBieHusi, yKa3aHHOTO BBIIIIE).

Jis ompeneneHus KOJIUMYECTBA KaJbIUsl, COOTBETCTBYIOLIEIO €ro COJEP:KaHWI0 B MHUHEpalu3are
msica, 220 mMr %-i pacTBOp XJIOpUIa KaJdblKsa pPa30aBIIAIOT TEM K€ PaCTBOPOM COJITHOM KHUCIOTHI B 15 pas;
MPOBOJAT HCCieI0BaHUE B 1 M1 3TOro pacTBopa.

2. Jlns ompenenenus xene3a roroBar 0,1 %-it Boanbiit pactBop xuopuaa xenesa (III), 1mm atoro
pacTBopa pa30aBisIOT B 25 pa3 COJNIHOM KHUCIOTOM (Kak yKa3aHO /Jii pacTBOpa XJIOpUIa KallbLus).
KonunuecTBo xene3a B HEM COOTBETCTBYET COJEPKAaHUIO 3TOTO 3JIEMEHTa B MUHepanuzare u3 msca. [locie
pa30aBiieHHs 3TOTO pacTBOpa B 7 pa3 MOJIydaeTcsl KOHLEHTPAlUs jKeJie3a, IPUMEPHO COOTBETCTBYIOIIAS €TI0
COJIEp’KaHUIO0 B MUHEpaJIN3aTe TBOPOTa.

3ananue 2. 3anonHure Tabauiy 6.1.

Tabmuna 6.1 — 3HaueHre MUHEPaAIbHBIX BEIECTB B TUTAHUH YEJIOBEKA

Haumenosanue 3HaueHue B MUTAHUHA Cytoun | B kakux mpoykTax HaXoAsITCs
MUHEpaIbHBIX BEIIECTB ast
noTped
HOCTb
Makpo3J1eMeHTbI
Ca — kanpuuit Heo0Oxonum opranusmy | 0,8 T MonouHbsle OpPOIYKTHI, AiIIa,
YelioBeKa UL MOCTPOCHHS x7€0, KarycTa, CBEKIIa,
KOCTEH, 3y0OB, JUIS 0000BEIE.
HOPMaJIbHOU JIeSITETHOCTH

HEPBHOM CHCTEMBI M CepAla.
Bnuser Ha pocT M MOBBIIAET
CONPOTHUBIIIEMOCTh OpraHu3Ma
K UHQEKIIMOHHBIM
3a00JI€BAHUSAM.

P — docdop

Mg — maruuii

Fe — xeneso

K — kanuit

Na — HaTpuii

Cl — xnop

S —cepa

MuKpo3/1eMeHThI

Cu — menp; Co — K0OabT.
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| — o

F — ¢rop

[Ipumeyanue: cooTHoIeHHE Kaiblusa, ¢ochopa u MarHus gopkHO ObiTh 1:1,5:0,5. bonee
OnaronpusiTHOE COOTHOIIEHWH B MOJIOKE, CBEKJIE, KaIlycTe, JyKe, MeHee OJarornpusTHoe — B Kpymax, Msce,
priOe, MakapoHax.

KoHTpoJIbHBIE BOIIPOCHI

1. dusnonoruyeckas pojib MAKPOIIEMEHTOB B OpraHU3MeE.

2. ®U3H0JIOTHYECKasl POJIb MUKPOJIEMEHTOB B OPraHU3ME.

3. Oco0eHHOCTH MUHEPATIFHOTO COCTaBa MUIIEBBIX PALIMOHOB ISl IETeH IIKOJIBHOTO BO3pacTa.

4. IlpuBeauTe MpUMEPHI MOCIEACTBUS AePHUINTA U N30BITKA MAKPOIIIEMEHTOB B IHUIIIE.

5. IlpuBenurte mpuMepsl NOCHeACTBH 1eULIUTa U U30BITKa MUKPOIJIEMEHTOB B IHIIIE.

ITPAKTUYECKAS PABOTA Ne 7 BUTAMUHBI. UCTOYHUKHU. 3SHAYEHUE IS
OPI'AHU3MA YEJIOBEKA

Ileap padoThl - O3HAKOMHUTHCS C BIMSAHUEM TEXHOJOTHUECKOW OOpabOTKH CHIpbS Ha MHUIIEBYIO

LEHHOCTh TOTOBOr0 MNpoAykTa. OLEHWTh MOTEpH BUTAMUHOB M MMHEPAJIbHBIX BEIIECTB B 3aJaHHOM
MPOIYKTE, MOIB3YSACH TAOIUIIAMU XUMHUYECKOTO COCTaBa ChIPbS U TOTOBBIX MPOAYKTOB.

®opmupyembie  kommereHnuu: [IK-5 — CnocoGeH NpUMEHSTh CHEHHATIU3UPOBAHHBIE U
npodeccuoHaNbHbIE 3HAHMS, B TOM 4HCIE HWHHOBAalMOHHBbIC, B 00JACTU TEXHOJOTHH IMPOU3BOJCTBA
MPOYKTOB IMUTAHUS, OMPEACIIATH HAIIPABJICHUS PA3BUTHS TEXHOJOTHUH MUIICBBIX MPOU3BOCTB, MTOBBIIICHUS
KayecTBa U 0€30MacCHOCTH TOTOBOM MPOAYKIIUH.

TeopeTnueckas 4acTh

[TunieBast IEHHOCTh TOTOBOTO MPOJIYKTa 3aBUCHUT OT MHILEBOM [IEHHOCTU CHIPbSI U TEXHOJOTHYECKHUX
IIPOLIECCOB €r0 NepepaboTKU, KOTOPbIE MOTYT CHU3UTh WM MOBBICUTH MUILEBYIO 3HAYUMOCTh MPOAYKTOB. B
pe3ynbTaTe pa3NTUYHBIX TEXHOJOTHYECKUX MPUEMOB 00paOOTKHU CHIPbsI MPOUCXOAUT (HU3UKO-XUMHUECKUE U
OMOXMMHYECKHE MPOIECChl, TaKue, Kak TUIPOIM3, AeHaTypauus OelIKOB, KapaMmelu3allus YIJIEBOJOB,
Opo’keHHe, OKUCIIEHUE JIUMUOB U Jp. 3HAYUTENbHBI IOTEPU BUTAMUHOB U MUHEPAIbHBIX BEIIECTB.

[TockonpKy 4enoBeK OOJBIIYI0 YaCcTh MUIIH UCTIOIB3YET MOCIIE TEXHOJOTUYECKONH 00pabOTKH, BEIOOD
CHO0CO00B M COOJIIOJICHHE TEXHOJIOTHUECKUX PEKUMOB UMEET 00JIbIIOe 3HAYCHHE [Tl COXPAaHEHMs MUIIEBOM
LIEHHOCTH.

CocraBbTe TabnuIly «3HaueHHE BUTAMUHOB B MUTAaHUH YETIOBEKA)
[Ipumeuanue: MokHO 100aBUTH Ipady U3MEHEHUS PU TEIJIOBOW U KyJIMHApHOU 00paboTKe.

Tabnuna 7.1 — 3HaueHre BUTAMUHOB B MUTAHWU YETIOBEKA

HanmenoBanue 3Ha4YeHHE B Binsiaue CyrouHas B kaknx
BUTAaMUHOB KpaTKas MIUTaHUHU BUTaMUHOB, Ha noTpeOHOCTh MIPOAYKTax
XapaKTEepUCTHKA OpraHu3M HaxoJATCs
YEJI0BEKa.
Butamunbl Bemonustor  pose | OTcyTcTBHE Ucuucnsgercs B | ComepkaTcsa o4t
HU3KOMOJIEKYJISpHBIE | OMOJOTMYECKUX BUTAMHWHOB — | MIWJUIMTpaMMax | BO BCEX MUIIEBBIX
OpraHUYECKHE peryisTopoB ABUTAMHUHO3. MPOIYKTAX
BEILECTBA PA3JIUYHOU | )KU3HEHHBIX Henocrarok
XUMUYECKON IIPOLIECCOB, BUTAMHMHOB
IIPUPOJBI. y4acTBYIOT B | TUIIOBUTAMHHO3.
o0pa3zoBaHUH N36p1TOK
¢bepMeHTOB U | BATAMHHOB
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TKaHEW, TUIEPBUTAMHUHO3.
MOAIEPKUBAIOT
3aI[UTHBIE
CBOMCTBA
OopraHusma.

BoxopacrBoprMble BUTAMUHBI

C — ackopOuHOBas | YuacTByer B | HenoctaTtok 70— 100 mr B cBexunx osomrax

KHCJIOTa OKHUCIIUTENLHO- Butamuia C B Hu moaax,
BOCTAHOBUTEJIbHBIX | IUTAHUE CHHMKAET 0COOEHHO MHOTO B
npoiieccax CONPOTHUBIIIEMOC IIMITIOBHUKE,
OpraHu3ma, Tb YEJIOBEYECKOTO YepHOU
OKa3bIBaeT opraHusma K CMOPOJIMHE,
BJIASTHUE Ha | 3a00JIEBaHUAM, KpacHOM Tiepue, a
OEJIKOBBIH, OTCYTCTBHE TaKK€ B 3€IEHHU
YIJI€BOHBIN U | BBI3BIBAET LIUHTY. METPYLIKH,
XOJIECTEPUHOBBIN yKpoma,
o0OMeH. 0O€eJIOKOYaHHOHI

Kamycre, s10J10Kax
u Jp.

P — 6uodnaBoHoM 1

B 1 — tTnamun

B 2 — pubodnasun

PP — HukoruHoBas

KHCJIOTa

B 6 - nupuaokcun

B 9 - (Qonuesas

KHCJIOTa

B 12 - koOomamuu

B 15 — manramoBas

KHCJIOTa

XonnH

H — 6uotun

7KupopacrBopumble BATAMHHBI

A — peTuHOn

D — kanbrudepon

E — Troxodepon
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K - dbunnoxunon

BuramuHonoao0HbIE BelecTBa

F

U

KoHTpo/IbHbIE BONIPOCHI:

1. BiustHue TeruioBoit 00paboTKU OEJIKOB Ha MX OMOJIOTHYECKYIO IICHHOCTD.

2. I3MeHeHue NuIIeBO LIEHHOCTH JKHUpa B MPOLIECCE €r0 XPaHEHMUSI.

3. Oka3bIBaeT JIM BIMSHUE THAPOIN3 OelKa U )KUpa Ha UX MUIICBYIO IICHHOCTh?

4. KakoBbI TOTEPH OTJEIBHBIX BUTAMUHOB IIPU PA3IUYHBIX CIIOCOO0ax 00pabOTKHU ChIpbsi?

5. B kakux ciydasx MPOUCXOIAT IOTEPH MHHEPAIbHBIX BEIIECTB B TOTOBOM IMPOAYKTE IIO
CPaBHEHHUIO C ChIpbeM?

MPAKTUYECKAS PABOTA Ne 8 OCOBEHHOCTH MUILEBOTI'O PALIMOHA ITPU

3ABOJIEBAHUH ITOYEK
Ieab: M0O3HAKOMUTH CTYAEHTOB C OCOOEHHOCTSIMU MUIIEBOTO pal[ioHa Ipy 3a00JIEBaHUSAX TOYEK.
®opmupyembie  kommereHuuu: [IK-5 — CnoocobeH mnpuMeHSTh CHEIHATIW3UPOBAHHBIE U

npodeccHOoHaIbHBIE 3HAHWSA, B TOM YHWCIIE WHHOBAIIMOHHBIE, B O0O0JACTH TEXHOJOTWU TPOHM3BOJCTBA
MPOJIYKTOB NMUTAHUS, ONPEAEIATh HAPABICHUS PA3BUTHS TEXHOJIOTUU MUILEBBIX TPOU3BOJCTB, ITOBBIIICHHS
KayecTBa U 0€30IaCHOCTU T'OTOBOM MPOAYKLIUH.

Teopernyeckasi 4acTh

[IpaBuibHOE TUTaHKE TIPU OOJIE3HH TIOYEK COCTOUT B TOM, YTO MOTPEOICHNE KaJOPHiA TOHKHO OBITH
BBICOKHMM, He MeHbIne 3500 kKkan/cyT, MHaye OpraHu3M CTaHET PacXxoJ0BaTh COOCTBEHHBIC KHUPBHI U OCNKH,
YBEJIMYUBAsl Harpy3Ku Ha OOJIbHBIE MOYKH.

Juera npu Oone3Hu mouek rudkas. E€ menp — cHIDKEHUE Harpy3Ku Ha TMOYKH, MOAJIEpXKKa OanaHca
KUJAKOCTH U XHMHUYECKUX BEIIECTB, KOPPEKIHUs OOMEHHBIX mpoieccoB. [Ipu XpoHHMUEcKOil ModeyHOM
HEJIOCTATOYHOCTH Ha3Hauyaercs crporas aumera (ctonm Ne7) — ¢ HUCKIIOYCHHEM COJH, YMEHBIICHHEM
xkuakoctu o 0,8 n/cyt. Ilpu napyrux 3a0osieBaHMSIX HET >KECTKMX TpeOOBaHUN K pallMOHY, OIHAKO
CYILIECTBYET PsIl OTPAaHUYEHUH.

CocraBinsst 1ueTy, HEOOXOAUMO 3HaTh, YEro Heb3sl Ipu Oosie3HH movek. [Ipu nro0om HapylieHuu
(YHKIMOHUPOBAHUS TIOYEK 3ampelieHbl OylIbOHBI PBHIOHBIE, MSCHBIE, TPHOHBIE W CYIbl HAa UX OCHOBE;
JKUPHOE MACO; MoOpcKas pblOa; TpuObl, ropox, ¢acoib, cos. Ilpu BocmanMTENnpHBIX Ipoleccax U
MOYEKaMEHHOM OO0JIe3HN 3alpelaroT pa3JpaXkarolliue MPOAYKThl — pa3iMyHble MSCHBIE AETHKATEChl U
COJIEHBSI; HE PEKOMEHIYIOT IIPOJAYKTHI, KOTOPBIE COAepKaHUEM 3(PUPHBIX Maces OKa3bIBAIOT pa3/paxaroliee
JeiicTBUe Ha TKaHb MOYEK — INaBelb, PEAUC, JIYK, YECHOK; Kode, Kakao, MIOKonag. MOXHO 1M TNpHU
3a00JIeBaHUH MTOYEK €CTh HIOKOJa/1, HecMOTps Ha 3anper? OCHOBY IIOKOJa/1a COCTaBISAIOT XKUphl (10 80%) u
caxap. [loaTomy nepepaboTka KOMIOHEHTOB IIOKOJA/1a JUIS MOYEK — TsKENast Harpys3Ka.

OobopynoBanue U MaTepuaJIbl

1. Tabnu1sl S5HEPreTHUECKON [IEHHOCTH MPOTYKTOB TUTAHUSI.

2. TaGauIel MUIIIEBON IIEHHOCTh TPOTYKTOB MTUTAHUS.

Yxa3aHusi 10 NOPAAKY BbINOJTHEHHSI Ppa00ThI

1. Ilo3HaKOMHTBCS € TEOPETUUECKUM MaTepUaIoM, COJAEPKAIIMMCS B METOAMYECKOM ITOCOOUH.

2. ITono6path, MOJIB3YSICh METOJUYECKUM MTOCOOMEM aCCOPTUMEHT MPOAYKTOB U OO JUIs
COCTaBJIEHUS] CYTOYHOTO MUILEBOT0 pallMioOHa MU 3a00JIEBAHUN MTOYEK.

3. IloacuuTarh HHEPrETUUECKYIO LIEHHOCTh MPOIYKTA.

4. CocTaBUTh CyTOUHBIHM MUIIEBOM PaIliOH IPU Pa3IMYHBIX 3a00J€BaHUIX MTOYEK.

Cnenarp peKOMEHJAUUU O NPUMEHEHUH TOTO MM HMHOIO CYTOYHOIO IHIIEBOrO palyoHa MpU
3a00JIeBaHUU TIOYEK

3amonauTh TabUIy 8.1
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Tabmuna 8.1 — CocTaBieHre CyTOYHOTO PallMOHA IPU 3a00JIEBAHUSIX TOYCK

3aboseBaHue MOYEK Pexomennyemblie OHepreruyeckas Cocras
HPOAYKTHI IUTAHUSA LIEHHOCTb MIPOAYKTa CYTOYHOT'O
MIUTaHUS panuoHa

1. Ilpu XxpoHHUYECKOH TOYEUHOI
HEI0CTaTOYHOCTH Ha3HA4YaeTCsl
cTporas Juera

2. Hapymienne QpyHKIIMOHMPOBAHMS
MOYeK

3. Ilpu BocnaIuTEIbHBIX MPOLIECCAX
U MOYEKaMEeHHOH 00JIe3HU

KoHTposibHBbIE BOPOCHI:

1. Kakue npoaykThl 1 0J110/1a JOKHBI ObITh UCKITIOUEHBI U3 queThl Ne7 107?

2. Kakue npotyKTbl 1 HE00X0AUMO OTPAaHUYMTh IpU 3a00JIEBaHUU caxapHbIM TuadeToM?
3. Kakue mMeTo/1pl KyJlIMHApHOM 00pabOTKH ClieyeT MPUMEHATH P 3a00JIeBaHIH MTOYEK?
4. KakuM f0iKeH ObITh peXXUM MUTAHUSA IpU 3a00JI€BaHUH ITOYEK?

INPAKTHUYECKAS PABOTA Ne 9 OCOBEHHOCTHU MUIHEBOTI'O PAIIMOHA IIPU
3ABOJIEBAHUU CEPAEYHOCOCYAUCTON CUCTEMBI

Ieab: MO3HAKOMHUTH CTYAEHTOB C OCOOEHHOCTSIMHM IIMIIEBOTO palMoHa IpH 3a00JeBaHUAX
CEepPACYHOCOCYTUCTON CUCTEMBI.

®opmupyemble  komnereHiuu: [IK-5 — CnocobeH NpUMEHATh CHELHMAIU3UPOBAHHBIE U
npodeccHOHaTIbHBIE 3HAHWSA, B TOM YHWCIIE WHHOBAIIMOHHBIE, B O0O0JACTH TEXHOJOTWU TPOHM3BOJCTBA
IIPOAYKTOB IIUTAHUS, ONPEACIIATh HAIIPABJICHUS PAa3BUTHs TEXHOJIOTUY MUILEBBIX POU3BOICTB, MIOBBIILICHUS
KayecTBa U 0€30IaCHOCTH TOTOBOM MPOAYKIIUH.

Teopernyeckas 4acTb

CepaeunococynucTbie 3a00JI€BaHNs 3aHUMAIOT NIEPBOE MECTO IO MOKAa3aTelsiM CMEPTHOCTU. Takue
3a00JeBaHus, KaK HIIeMHUYecKkas 00Je3Hb cep/ila, MOPOKH Ceplla, apTepualibHasi TUIEPTEH3Hs], HHCYIIBTHI,
MH(papKT MUOKap/a, aTepoCKIepo3, a TaKkKe BapUKO3HOE PACUIMPEHUE BEH JIEUYUTh HY)KHO HENPEPBIBHO U
KoMIUIeKcHO. [IpaBuibHOE MuTaHue cnocoOCTBYET YCUIIEHUIO A (GEKTUBHOCTH JIEKApCTBEHHBIX MPENapaTos,
a Tak)Ke MOXET MPOJJIUTh KU3Hb O0bHBIX. K TOMy ke, MpaBUIbHOE NMUTAHUE SBISETCS NMPOPUIAKTUKON
3a0o0JeBaHU cepilia U COCyJI0B, OCOOCHHO MpU HainuuuM ¢akTopoB pucka. K dakropam pucka pazButus
3a00JIeBaHUN CEPAEUYHOCOCYIUCTON CHCTEMbI OTHOCSITCS HACJIEJICTBEHHOCTb, KypeHHE, HepaluOHaJIbHOE
NUTaHUE, Ype3MEepHOe YIOTpedeHHe aaKoros, Bo3pact (mocie 40 jer), BBICOKOE apTepuanbHOe 1aBIeHHUE,
caxapHbli [ualbeT, 0O)KUPEHUE, CTPECCHl U MAJIOTIOIBUKHBIN 00pa3 KHU3HU.

OO0opynoBaHne U MaTepHAJIbI:

1. TaGnuibl S5HEPreTUYECKON LIEHHOCTH MTPOYKTOB MUTAHUS.

2. TaGnuibl MUIIEBOM IEHHOCTH MPOIYKTOB MUTAHHUS.

Yka3aHus 110 NOPSIAKY BBINOJHEHUsSI padoThl

1. TlogoOpaTh, MOJIB3YSCH METOIMYECKMM I10COOMEM acCCOPTUMEHT MPOAYKTOB M ONIOA Ul
COCTaBJIEHUS] CYTOYHOTO MUILEBOTO palliOHa MPH 3a00JI€BaHUH CEPACUYHOCOCYTUCTON CUCTEMBI.

2. IlogcunTarh YHEPreTHUECKYIO IEHHOCTh MPOIYKTA.

3. CocTaBUTh CYTOYHBIH MHUIIEBOH PAIMOH TPU PA3TMYHBIX 3a00JIEBaHUSX CEPACYHOCOCYTUCTOMN
CUCTEMBI

4. CaenaTh peKOMEHJAIMU O MPUMEHEHHWU TOTO WJIM MHOIO CYTOYHOTO MHILIEBOIO palloHa IMpU
3a00JI€BaHUN TTOYEK

3amomHUTH TadbmuIy 9.1

Tabmuua 9.1 — CocTaBieHre CyTOYHOTO PallMOHA IPU 3a00JI€BaHUSAX TOYEK
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3aboneBanue cepaeuHococyaucTo | Pexomenmyembie DHepreTudeckas CocTtaB CyTO4YHOTO
CHUCTCMBI. IMPOAYKTHI IIEHHOCTb panunoHa
MUTaHUSA OPOAYKTa MUTAHUS

1. Mmemudeckast 601€3Hb cepaia

2. ITopokwu ceppiia

3. ApTrepuasibHasi THIICPTEH3US

4, IHCynbThI

5. UadapkT Mmuokapaa

6. ATepockiepo3

7. Bapuko3Hoe paciuiupeHue BeH

KonTposbHbIe BONPOCHI

1. Kakue npoaykTsl 1 011012 TOJHKHBI OBITH UCKITIOUEHBI U3 PALIMOHA TPH 3a00JIEBAaHUAX CEPICUHO-
COCYJIUCTOH CUCTEMBI?

2. Kakue npotyKThl 1 HEOOXO0AUMO OTPAHUYHTh NIPU 3a00JIEBAHUU CEPIACYHO-COCYAUCTON CUCTEMBI?

3. Kakue meroabl KynuHapHOW 00paOOTKM ciexyeT HPUMEHSATb NpU 3a00JIEBaHUM CEPAECYHO-
COCYJIUCTOM CUCTEMBI?

4. KakuM n0imKeH ObITh peXXMM NUTAHUSA IpU 3a00JIeBaHUH

Pexomenayemas iuTepaTypa U HHTEpPHeT-pecypchl

OcHoBHasi JjuTeparTypa:
1. Teruo, B.M. ®usnonorus nurtanus: yued. mocodbue / B.M. Temnos, B.E. bopsieB. — 2-e uzn. — M:
HamxoB u Ko, 2009. — 452 c.
2. bakymenko, O.E. TexHonorust o6orameHHbIX TPOAYKTOB MUTAHU 71 1IeNIeBbIX Ipymn. HaydHble OCHOBBI
u TexHonoruu: [Monorpadus] / O.E. bakymenko. — M: JleJIu mmoc, 2013. — 287 ¢. — bubmmorp.: ¢.275-284.
—ISBN 978-5-905170-47-8
3. Buton, U.C. be3onacHOCTh MPOI0BOILCTBEHHOTO CHIPhsI M TPOIYKTOB nutanus: [yueonuk| / U.C. Buron,
A.B. KoBanenok, A.Il. Hewaes. — M: [leJIu npunr, 2013. — 352 c. — Ha yueGnuke rpud: Pexk.YMO. —
[pwun.: c. 276-318. — bubauorp.: c. 341-346. — ISBN 978-5-94343-203-3

JlonoJiHUTeIbHASL JIUTEepaTypa:
1. Kopsiukuna, C.5I. ®OyHKUMOHAJIbHBbIE NHILEBbIE HMHIPEAMEHTH U JI0OABKU JUIsl XJIeOOOYJOUHBIX H
konaurepckux uzaenuit / C.5. Kopsukuna, T.B. Matseesa. — CI16: TTOP/], 2013. — 528 c.
2. COOpHUK pelentyp Ha NPOAYKIHUIO JTUETUYECKOr0 MUTaHUS JUIsS MPEANPHUIATUNA 0OLIECTBEHHOTO MMUTAHUSL:
¢0. Tex. HopmatuBoB / moj pen. M.I1. Morunsaoro, B.A. Tyrenssna. — M: JleJIu mpunt, 2013. — 808 c.

HNHTepHeT-pecypcenl:
1. http://www.twirpx.com — CaiiT OHCK JIUTEpaTyphl
2. http://biblioclub.ru 9bC «YHuBepcurerckas 6MOIMOTEKa OHIANHY;
3. www.elibrary.ru Hayunas snekrponnas 6udnaunoreka e-library;
4. http://www.complexdor.ru — ba3a HOpMaTHBHON ¥ TEXHUYECKOMN JOKYMEHTAIIUH
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[Tpunoxenue A

ParnmonanbHOe MuTaHWE — CBOEBPEMEHHOE U MPABWIIBHO OPraHU30BaHHOE OOECIeueHne OpraHu3Ma
ONTUMAJIHBIM KOJIMYECTBOM IIMILIM, BKJIIOYAIONIEH SHEPrHi0 M IMHIIEBbIE BEIIECTBA B HEOOXOAMMOM
KOJINYECTBE U B IPABUIBHOM COOTHOIICHHUH.

4 npuHUKIA PAllMOHAILHOIO ITUTAHUS:

1. C numiei AODKHO TOCTYNATh CTOJIBKO YHEPTUH, CKOJIBKO OPraHU3M pacXoJyeT Ha BCE MPOLECCH
KHU3HEIEATEIIbHOCTH.

2. Tluma pomwKHA CoAepXaTh NHINEBBIE BELIECTBA B JOCTATOYHOM KOJI-BE M OIPEIEICHHOM
COOTHOILICHUH.

3. Heo6xoaumo co0mojaTh pexxuM MUTaHUS.

4. IMuma nomxHa ObITH 00paboTaHa COOTBETCTBYIOLIMM OOpa30M C LENbI0 COXPAHEHUS MUIIEBON
[IEHHOCTH.

[TpuHIMOBI COCTAaBIEHHUsSI CYTOYHOIO paunuoHa nuTaHus. [IpoaykTsl >KMBOTHOIO MPOMCXOXKIAECHUS
ClleAyeT IUTAaHUPOBaTh Ha TMEPBYIO IOJOBHHY IHs, MOJIOYHO-PACTHTENBbHBIE — Ha BTOPYIO. JKupbl
HEOOXOIUMBI Takue, KOTOpble o0ecredyar OpraHu3M >KUPOPACTBOPUMBIMU BUTaMHMHAMH, >KUPHBIMU
KHACJIOTAMH _ CIIMBOYHOE, PACTHTEIBHOE MAciio, CMETaHa, MOJIOKO). DHEepPreTH4ecKasi IeHHOCTh CyTOYHOTO
palMoHa J0JDKHA O00ecreyMBaThCs B OCHOBHOM YIJIEBOJAMHU pacTUTENIbHOM muiM. B MeHo 3aBTpaka
BKITIOYAIOT OJII0J1a, COAEPIKAIIMe MSICO, PHIOY, KPYIIBbI, OBOIIH, XHUPBL. ET0 MOXHO aenats apobieHsm (1 u 2
3aBTpaK), yMeHblIas 00beM IUIIM U ylyullas ee ycBoeHHe. B 3aBTpak 00s3aTeIbHO JOJDKHBI BXOJIUTH
ropsiuMe HANWUTKH, YAy4IIAIONIMe CEKPEeIHI0 JKETyJAO4YHOro coka. Ha o0ex peKOMEHAYIOT OBOIIHBIC WU
OCTpbI€ 3aKyCKH, BO30YXKJAIOIIME alMeTuT, Cymbl, OJrofa U3 Msca, pblObl, KPYyI, MaKapOHHbIE W3JEIHM.
3aBepmaTh 00€ CleAyeT CIAAKUMH ONfonamMu (KHCEelb, XKelle, MycC), KOTOPble YMEHBINAIOT BBIJCICHUE
NUILEBAapUTENIbHBIX COKOB M JIAlOT  OLIyIIeHHWe ChITocTH. Ha monaHuk M yKHMH — MOAAOT
JIETKOTIEpEBApUBAEMbBIE MOJIOUYHO-PACTUTENbHBIE Onfofa (Kamw, MTyJuHTH, cayiaThl, 3arnekaHku). [lpu
COCTaBJIEHUHM MEHIO HEOOXOIMMO YUUTHIBATh BpeMs rojia.

DTarnbl BBITIOJIHEHUS pa0OTHI:

1. Pacnipenenuth CyTOUYHBIN palloH sl My>K4MHBI 25 ser — oneparopa I1K, npu uetbipéxpazoBom
NUTaHUM (3aBTpaK, 00e, MOJITHUK, YKHUH).

Tabmuua 1 — KajgopuiiHOCTb TOTOBBIX OJ110/1 M IPOJYKTOB

CocTaB IpOayKTOB
Nem/m Hponyxrst benku, r Kuppsl, rp = YrieBoapl, T

1 CoIp 3,5 45 -

2 Slito 12,7 11,5 11,9
3 Caxap 0,1 - 15,0
4 Kanycra 1,9 2,2 8,5
5 Tomartsl 1,1 0,2 3,8
6 Cwmerana 1,2 15,0 15
7 I'oBgouna 1,7 12,1 4.6
8 Xi1e0 45 1,2 37,1
9 Kpyna pucosas 3,9 10,8 22.0
10 CoK arnenbCHUHOBBIN - - 25,0
11 TBopor 28 23,8 29,5
12 Kodeilinpiif HamuTox 1,3 1,4 18,4
13 Moioko 4.8 2,4 15,6
14 Myka 3,6 4,6 11,9
15 Kedup 2,8 3,2 41
16 JI>xeM AroJHbBIH 1,6 0,6 249
17 ITeyeHn 20,7 11,0 33,2
18 Cyxo(hpyKThI 0,5 - 30,2

21




19 Orypern 0,8 0,1 2,6
20 Kypunas Hoxka xapenas 18,2 25,4 0,7
21 Kaprodens 2,0 0,4 16,3
22 Pr16a 15,0 10,4 20,2
23 Csekna 1,0 5,0 4.2
24 Kaxkao-moporok 3,0 3,2 22.8
25 Myka 3,6 4,6 11,9

2. PacripeenuTh CyTOYHBIM palMOH s JKeHIIUHBI 30 JIeT — mpojiaBlia MPOMBIIIJIECHHBIX TOBApOB,
IIPU YETHIPEXPA30BOM ITUTAHUM (3aBTpaK, 00€, OJIJHUK, YKUH).
Tab6ymia 2 — KanopuliHOCTh TOTOBBIX OJIFO M TPOTYKTOB

CocTaB MPOJIyKTOB

New/n Tpomyxret benkn, T Kupsl, Vrinesonpl, T
1 Crip 3,5 45 -

2 Sliio 12,7 11,5 11,9
3 Caxap 0,1 - 15,0
4 Kamycra 1,9 2,2 8,5
5 Tomatsl 1,1 0,2 3,8
6 CMerana 1,2 15,0 15
7 ToBsaauna 1,7 12,1 4.6
8 Xi1e0 45 1,2 37,1
9 Kpyma pucoBas 3,9 10,8 22,0
10 CoK aneiabCUHOBBIN - - 25,0
11 Tropor 28 23,8 29,5
12 Kodeiinpiii HanmuTox 1,3 1,4 18,4
13 Moaoko 48 2,4 15,6
14 Myka 3,6 4.6 11,9
15 Kedup 2,8 3,2 4,1
16 JIKeM SITOTHbII 1,6 0,6 249
17 ITeyenn 20,7 11,0 33,2
18 Cyx0oppyKThI 0,5 - 30,2
19 Orypenn 0,8 0,1 2,6
20 Kypunas HoxxKa xapeHast 18,2 25,4 0,7
21 Kaprodens 2,0 0,4 16,3
22 Pri6a 15,0 10,4 20,2
23 CsekJa 1,0 5,0 42
24 Kaxkao-nopomok 3,0 3,2 22,8
25 Myka 3,6 4,6 11,9

Tabmmia 3 — ®u3nosornueckrue HOpMbI MTUTAHUS

JLy1st B3pOCIIBIX

Pexomennyemoe conepxanue b,)K,Y B CyTOUHBIX pallnOHaX MUTAHUSA U UX

KaJIOPUIHOCTD

KanopuitHoCTh, KK

|| benku, r || Kupsl, T |

YrneBoawl, T

IlepBas rpymma

MY>KYUHBI 3000 102 97 410
YKEHIIMHEI 2700 92 87 369
Bropas rpynna

MY KUHHBI 3500 | 120 | 113 | 478
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JKEHILHHbI 3200 | 109 | 103 437
Tpersbs rpynna

MY>KYHHBI 4000 137 129 546
JKEHIUHBI 3600 124 116 492
Yersépras rpynna

MYKUHHBI 4500 | 154 | 145 615
Bo3spact nereit

1-2 1400 48 48 185
3-6 1900 65 65 251
7-10 2400 82 82 317
11-14 3000 102 102 398
15-17 3300 113 106 451
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[Tpunoxenue b

MHWHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHU S POCCUMCKOM ®EJEPALIHN
denepanbHOE rOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTelIbHOE YUPEXKICHUE BBICIIETO 00pa30BaHUs
«CEBEPO-KABKA3CKHWI ®EJIEPAJIBHBIA YHUBEPCUTET»

[Taruropckuit uactutyT (pruman) CKOY
Kadenpa TexHOmOruu npoayKTOB MUTAHUS U TOBAPOBEICHUS

I[TPAKTUYECKAS PABOTA

no mucuummae: «@U3N0OJIOT U ITINTAHUS »

Brimonaun:
Crynent
Kypca TpyIIbI
Hampasnenue noarorosku: 19.03.04
dhopmbl 00yUeHUS
(moamuck)

PykoBonuTens paboThI:

(®UO, nomxHOCTH, Kadeapa)

Pabora BeInIONIHEHA U
3aIMIIECHA C OI[EHKOU JlaTa 3amuThl

[Tsturopck, 20 1.
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MMHUCTEPCTBO HAYKHU U BBICIIET'O OFPA30BAHUS POCCUMCKOM ®EJEPALIMNA
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE yUPEIKICHUE
BhICIIET0 00pa30BaHuUs
«CEBEPO-KABKA3CKWU ®EJIEPAJIbHBIM YHUBEPCUTET»

[Taruropckuit uactutyt (punuan) CKOY

MeTtoauyeckue yKazaHus
10 OpPraHU3aINH U IIPOBEJICHUIO CAMOCTOSATENBHOI paboThI
10 JUCHUIUIMHE: «DPU3UOIO0THsI MUTAHUS» VI CTYICHTOB
HanpasyieHus: noAroToBku 19.03.04 TexHonOrUA NPOAYKIIMU U OpraHu3aLus
OOILIECTBEHHOT'O MUTaHUS
HanpaBJIeHHOCTh (Ipoduiib) TeXHOIOrUS U OpraHu3alis pECTOPAHHOIO Aesa

[TsTuropck, 2026 r.

25



Conep:xkanue

BBenenue

OO01m1ast XxapaKTepUCTHKA CaMOCTOSTEIbHON paboTHI CTyIeHTa

[Tnan-rpaduk Bemonanenus CPC mo qucrurinHe

KoHTpospHBIE TOYKH U BUIBI OTYETHOCTH 110 HUM

MeToanueckre peKOMEHIAIMH 110 U3YYSHUIO TEOPETHUECKOr0 MaTepHasa
Bompocsr muist cobecenoBanmst

®DopMBI OTYETHOCTH, TIOPSATOK UX O(POPMIICHHS U TIPEICTABIICHUS, KPUTEPUHU
OIICHUBAHUS

Metoanueckue yka3zanus (110 BujgaM paboT, MpeyCMOTPEHHBIX pabodel mporpaMmmMoit
JACITUTITUHBI )

MeToanueckue ykazaHus 1O MOATOTOBKE K 9K3aMEHY

Cnucok peKOMEH1yeMOl JINTepaTypbl
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Beenenne

Llens m 3amaum OCBOCHHMS TUCHUIUIMHBI — (hopMHpoBaHHE MPO(ECCHOHANBHON KYNbTYpHl B cdepe
NUTAHUS, MOJ KOTOPOW TOHUMAETCS CIIOCOOHOCTH HCIIONIb30BaTh B NPOQPECCHOHATIBHON ESATEIHHOCTH
HOJyYCHHbIE 3HAHUS O (U3UOJIOTUHM YEJIOBEKa, 3HAYCHHWE MAKpO- M MHUKPOHYTPHUEHTOB Ul OpraHU3Ma,
(U3HOTOTHUECKUE MOAXOABI K ONTHMU3ALNY TUTAHUS,

— OCBOGHHE CTYJICHTAMH TEOPETUYECKUX 3HAHUH, MpHOOpEeTeHHe yMEHHMH W HaBBIKOB B 00JIACTH
IPOM3BOJICTBA U OIICHKH KAa4yecTBa MPOAYKTOB MHUTAaHUs, B 00JaCTH HAyKH O MUTaHHS KaK 3J0pPOBOTO, TaK H
0O0JIFHOTO YEIIOBEKA;

— ¢opMHpOBaHHE Yy CTYACHTOB O0OIICO0pa3OBaTENbHBIX U MPOPECCHOHATBHBIX KOMIETEHIUH,
HEOOXOMMBIX BBIITYCKHUKY.

OcHOBHBIE 33124 TUCIUILIHHBIL:

— co3/laHMe y OoOydaromuxcsl LEJIOCTHOW CHUCTEMBbl 3HAHWH, YMEHMH M HABBIKOB IO CO3JaHUIO0 HAY4YHO
00OCHOBAHHBIX KOHIIETIMI MUTaHUSA HAa OCHOBE MOTPEOHOCTH B MHILEBBIX BEIIECTBAX M SHEPTHH JUIA
OTAEJBHBIX TPYII HACEICHHUS;

— BJAJCHHE CIOCOOHOCTBIO pa3paldaThIBaTh MEPOIPHSTHS IO COBEPUIICHCTBOBAHHMIO TEXHOJIOTMYECKHX
IPOLIECCOB MPOU3BOJICTBA MPOAYKIIMH MUTAHHS PA3IMYHOIO Ha3HAUCHHS;

— BJIaZICHHE CIIOCOOHOCTHIO M3y4aTh U aHAJTM3UPOBATh HAYYHO-TEXHUIECKYIO HH(POPMAIIUIO, OTEUECTBEHHBIN
¥ 3apYOEKHBIH OIBIT 110 TPOU3BOJICTBY MPOTYKTOB IMUTAHUS;

— OBJIQJICHUE TPUHIMIIAMH OpraHu3aluy (QYHKIIHOHAIBLHOTO, J1e4eOHO-TPO(UIAKTHYECKOTO U JIe4eOHOTO
UTaHHS.

— M3y4YaTh U aHAIM3UPOBATH HAYYHO-TEXHUYECKYIO WH(POPMAIINIO, OTEUYECTBEHHBIH M 3apyOeKHBII OIBIT 1O
HPOU3BOICTBY MPOAYKTOB ITUTAHHS

1. O0masi xapakTepUCTHKAa CaMOCTOSITEJIbHON PadoThl CTYJAEHTAa NPH H3yYeHHH

AUCHHUILVINHBI «DU3NO0T0THS THTAHUS.

Ienu camocTosTensHONU paboThl: (hOpMUPOBAHHE CIOCOOHOCTEH K CaMOCTOSTENbHOMY MO3HAHUIO U
00y4YeHUI0, TIOUCKY JUTEPATYPHI, 00001IeHNI0, 0O)OPMIICHUIO W TIPEACTABICHUIO TIOJYYEHHBIX PE3YJIHTATOB,
UX KpPUTHYECKOMY aHaJIM3y, IIOMCKY HOBBIX M HEOPJWHApHBIX PELICHWH, apryMEHTUPOBAHHOMY
OTCTaMBaHUIO CBOMX IPEIOKEHUN, YMEHHH ITOATOTOBKH BBICTYIUIEHUI U BEACHUS JUCKYCCHUM.

CamocrodarenbHas paboTta 1o aucuumuinHe «PU3MO0IOTUs MUTAHUS» 3aKII0YAaeTCsl B MOJATOTOBKE K
IPAKTHYECKUM paboTaM U 3a4eTy C OLIEHKOM.

CamocrosarenbHass paboTa COCTOMT B TMOATOTOBKE K MPAKTUYECKUM paboTam, MOJIrOTOBKE
npe3eHTauuii U Joknajna no HuM. Ilocne nexknuil, B KOTOpbIX 0003HAYAETCsl CO/Ep KaHUE TUCIUIUINHBL, €€
npobjeMaTuka U NpakTH4eckas 3HaYMMOCTb, OOYUYarOIIMMCS BBIJAIOTCS BO3MOXKHBIE TEMBbI MPE3EHTALNH B
pamMKax MmpoOJEMHOTrO MMOJI JUCIUIUIMHBL, U3 KOTOPBIX OHM BBIOMPAIOT TEMY CBOETO JOKIaJa, MpPU ITOM
o0yyaromuMcsi MOXXET OBITh TpEeAsIo’KeHa CBOS TeMaTuKa. bakamaBpbl TOTOBST NPUHTEPHBIH BapUaHT
JOKJIaJa, JENaloT M0 HeMy Ipe3eHTAalU0 W JOKJIaJ] mepen Kosieramu B rpynne. OOcyxaeHue AoKiana
OPOMCXOOUT B JUAJIOTOBOM pPEXHME MeXAy oOydaronumucs OakanaBpamu, OakamdaBpaMH U
npernojaaBareneM, Ho 6e3 ero JOMUHUpPOBaHUA. Takas MHTEPAaKTUBHASL TEXHOJIOTHUS O0y4EHUS CIIOCOOCTBYET
Pa3sBUTHIO y CTYJIEHTOB HMH(OPMAIIMOHHON KOMMYHUKATHBHOCTH, PE(IIEKCUU KPUTHUYECKOT'O MBIIUICHUS,
CaMOIIpE3eHTAIlMl, YMEHHI BECTH MAMCKYCCHIO, OTCTaMBaTh CBOIO MO3MIMIO W apryMEHTHUPOBATh €€,
AQHAIN3UPOBATh U CUHTE3MPOBATh M3Yy4aeMblil MaTepHall, aKIIEHTUPOBAHO IPEACTABIATh €ro ayJUTOPHUH.
KauectBo mnpeseHTanuu (ee CTpPyKTypa, IOJHOTa, HOBHM3HA, KOJMYECTBO MCIIOIb3YEMbIX HCTOYHHMKOB,
CaMOCTOSITENIBHOCTh ~ [TOATOTOBKH, CTENEHb OPUTMHAIBHOCTM M HWHHOBAL[MOHHOCTH IIPEIJIOXKEHU,
0000mIeHNT ¥ BBIBOJIOB), a TaKXe€ YPOBEHb [OKJada (aKIEHTHUPOBAHOCTh, IIOCIIEI0BATEILHOCTD,
yOeaUTeNbHOCTh, HCIOJIb30BAHUE CIEIHMAIbHON TEPMUHOJIOIMH) YYHUTHIBAIOTCS B CHUCTEME OallJIbHO-
PENUTHHIOBOTO KOHTPOJISL U UTOTOBOM OLIEHKE IO TUCLHUIIIINHE.
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Komnerennuu odyuaomerocsi, opMmupyembie B pe3yJibTaTe H3yUYeHHUs IMCHHIIHHbI

Kopa, popmynupoBka KOMIeTeHINH

Kopa, popmynupoBka nnaukaropa

[Tnanupyemsie pe3ynbTaThl 00yYeHUs
M0 TUCIUIIMHE, XapaKTepPU3YIOLIIe
sTans! OPMUPOBAHHS KOMITETEHITHA,

NPOAYKTOB c NPUMEHEHUEM
COBPEMEHHOI'O0 TEXHOJIOTUYECKOTO
000pYAOBaHHA, TPAAULUOHHBIX U
HOBBIX BUJIOB ChIPbS

HWHINKATOPOB

[IK-5. Cnocoben  mpumensts | U-1nxs Ocymectsnsier koHTponb | Oco3HaeT 0e30MacHOCTh CHIPbS U
CIICIMATN3UPOBAHHbIC U | KauecTBa, OE30MACHOCTH CBHIPbSI M | TOTOBOM POIYKIHH npu
npodeccroHaNbHbIE 3HAHMSA, B | TOTOBOI TPOIYKIHH C | BO3ICHCTBUH Ha OpraHu3M
TOM 4YHCJICE WHHOBAIMOHHBIC, B | MCIOIB30BAHHEM HOPMATHUBHOM | YeI0BeKa, aHATTM3UPYET
obacTu TEXHOJOTHH | TOKYMEHTAI[MM,  OCHOBHBIX W | HOPMATHUBHYIO JIOKYMEHTAIHIO,
MPOU3BOJICTBA MPOIYKTOB | MPUKIATHBIX METO/JIOB | OCHOBHBIC M TMPHKIAIHBIC METOJIbI
MUTAHUS, OTIPENIENATh | UCCIICAOBAHUI WCCIICIOBaHUSI.

HaTpaBJICHHSI passutus | U-2mxs OpraHu3oBBIBacT | AHATM3UPYeT  BO3JAEHCTBHE  Ha
TEXHOJIOTHH MULIEBBIX | TEXHOJIOTMYECKHI MpoLecC | OpraHu3M YenoBeKa
MPOU3BO/ICTB, HOBBIIIECHHS | MPOM3BOCTBA MPOJAYKTOB MUTAHUS | CICIHATA3UPOBAHHBIX  MPOIYKTOB
KadecTBa u 0€30MacHOCTH | MaccoBOIroO M3TOTOBJICHUS W | TUTaHUS 1% MaccoBOTO
TOTOBOH HpOI[yKHI/II/I CIICUaJIN3UPOBAHHBIX IINIIEBBIX H3roTOBJICHUA M3 TPAAWULMUOHHBIX H

HOBBIX BUJOB ChIPbA.

WJ1-31k-5s BEIIBISET 0O0OBEKTHI OIS
VAYYIICHUS TEXHOJIOTHH IHUIICBBIX

IIPOU3BOJICTB C YUueTOM
MPOTPECCUBHBIX METOJIOB
JKCIUTyaTaluu 000pyIOBaHHUS,
IIPUHIIUIIOB yIIpaBIECHU
Ka4eCcTBOM,  O€30MacHOCTBIO |

MPOCIIEKUBAEMOCTHIO
MPOM3BOJICTBA, OCHOB (PH3HOIIOTHH
nUIieBapeHus 1 oOMeHa BEUIECTB,
COBPEMEHHBIX KOHIICTIIHN MUTAHUS

VuuTeiBaeT 00BEKTBI IS
VAYYIIEHUS TEXHOJOTHM MHUIIEBBIX
MPOU3BOJACTB C yYE€TOM OCHOB
(husnonorun MULIEBAPEHUS n
oOMEeHa BeElIeCTB, COBPEMEHHBIX
KOHIIECTIIIUM TTUTaHUS.

2. MeToanuyeckne peKOMEHIAIUH MO U3YYEHHIO TEOPETHYECKOT0 MaTepuajia
Jlis  yCHemHoro OCBOGHHS JUCIHIUIMHBI, HEOOXOAWMO CaMOCTOSITENIBHO JETAbHO HW3YYHUTh
MIPEICTABJICHHBIC TEMBI IO PEKOMEHITYEMBbIM UCTOYHUKAM HHGOPMAITIH:

Ne Bunsl camoctosiTensHON paboTh PexoMeHniyeMble HCTOUHUKH UH(DOpMAIIK
n/n (Ne uctouHuka)
OcHoBHa | [lononnu- | Meronu- | UHTEpHET-
s TEeJbHAs qecKkass | pecypcsl
1 | CamocrosTensHOE H3y4yeHue 1-3 12 12 1-4
JUTEPATypHI 10 TeMaM 1-18
2 | IlpakTraeckas padora 1-9 1-3 1,2 1.2 1-4

4.1 Bonpocsl AJ1s1 codece10BaHUsI

ba3oBblii ypoBeHb

Tema 1. Beenenne. IIpenmer u 3axaun kypca «@Pu3no0rus NUTAHUD)
1. UcTopus pa3BuTHs HAYKU O MTUTAHHH.

2. Kputepuu 310poBbsl HacEIEHUS.

3. Kakue (paxTopsl, onpeaensT CpeAHIo0 MPOJOHKUTEILHOCTD KU3HU COBPEMEHHOT'O YeJIoBeKa?
4. Kakue 60me3HH, 00YCIIOBIEHHBIE COBPEMEHHOW IIUBUIIM3ALIUEH, BB 3HaeTe?
5. Posib nuTaHus B NOAACPKAHUU 3I0POBbSI UEJIOBEKA.
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Tema 2. CtpoeHue n GyHKIUM NHIIEBAPUTEILHON CHCTEMbI YeJIOBEKA.
1. Tonorpagus pacnonoXeHus: OpraHoB MUIIEBAPEHUS YEIOBEKA.

2. CTpoeHue poToBOM MOJIOCTH, €€ (PYHKITUH.

3. CtpoeHue NHIIEeBOa U €r0 (PYHKITUH.

4. Ctpoenue U (pyHKITHUH JKeITy KA.

5. Ctpoenue u pyHKIIMH KUIICYHUKA YEIIOBEKa.

Tema 3 CTpoeHue U QyHKIIUH CEPAEYHOCOCYANCTON CHCTEMBI YeJI0BeKA.

1. Ctpoenue cepiia ¥ KpOBEHOCHBIX COCYJIOB.

2. Pabora cepana.

3. CtpoeHune 00JIBIIOTO ¥ MAJIOTO KPYroB KpOBOOOpaIeHus,

4. Ctpoenne mTuMpaTHIECKON CHCTEMBI

5. 3HaveHue TUMQATUYECKOH CHCTEMBI B Ipolecce OOECIeueHHsl OpraHu3Ma 4YeJOBeKa MUTATEIbHBIMU
BEIIECTBAMH.

Tema 4 CTpoeHue U GQyHKIIUH IbIXATEJBHOIH CHCTEMBI YeJI0BEKA

1. CTpoeHune opraHoB JbIXaHUs U UX 3HAYCHUE B YHEPreTHYECKOM OOMEHE.

2. Bo3myx000MeH B JIETKUX, OpOHXAX, TKAHSIX.

3. Ponb remorio0OnHa B ra3000MEHE.

4. PaboTa nerkux u ee 3Haue€HUE B MPOLIECCE AbIXaHUS.

5. 3HaueHWe NbIXaTCIIbHOW CHCTEMbI B MpOIECCe OOCCIEUYCHHS OpraHM3Ma YeJOBEKa MHUTATCIbHBIMU
BEILIECTBAMHM.

Tema 5. CTtpoenue, pyHKUMH U POJIb HEPBHOM CHCTEMBbI B PeryJIsillUM MpoLecca NUuIeBapeHus
1. Tomorpadus pacrnonoxeHus SHIOKPUHHBIX jKelie3 B OpraHU3Me YeJIOBeKa, UX CTPOCHUE U (QYHKITUS
2. Kakue oTaensl HEHTPaIbHOM CUCTEMBI YeJIOBEKa 3a/IeiICTBOBAHBI B IPOIIECCE MUIIEBApEHUs?

3. CTpoeHune TOI0BHOTO MO3Ta YEJI0BEKA.

4. CTpoeHHe CIIMHHOTO MO3Ta YeJIOBEeKa

5. CtpoeHue nepudeprudeckoil HepBHOI CUCTEMBI YeJIOBEKa.

Tema 6. CTpoeHue, yHKIHMH U POJIb T'YMOPAJILHON CHCTEMBbI B PeryJIsilluy Npoiecca NuieBapeHns
1. Tomorpadus pacrooKeHHsI SHIOKPUHHBIX JKeJie3 B OpraHu3Me YeJI0BeKa, HX CTPOSHHUE U (DYHKITUS

2. Kakue oTAensl HeHTpaTbHOM CUCTEMBI YeTTOBEKa 3aIeiICTBOBAHBI B MPOIIeCcCe MUIIEBApEHUs?

3. CTpoeHue ToJI0BHOTO MO3Ta YeJIOBeKa.

4. CTpoeHHe CIMHHOTO MO3ra 4eJloBeKa

5. Ctpoenue nepudepruieckoil HEPBHOU CUCTEMBI YEJIOBEKA.

Tema 7. beakn, X HCTOYHUKH, (PYHKIUH, JHEPIreTHYECKAS, IJIACTHYECKASA LIEHHOCTb.
1. OOMeH OeNKOB B OpraHU3Me YesIoBeKa.

2. OyHKIMH OEJIKOB B OpraHu3Me YelIOBeKa.

3. B uem cocTouT TpaHcnopTHas GyHKIHS OETKOB?

4. B uem cocTout sHepreTHueckast pyHKIHs OEIKOB?

5. Ilonstue 00 azotuctoMm Oanance. PU3NOIOTHUECKUIT MUHUMYM Oenka

Tema 8. ZKupbl, HX HCTOYHUKH, PYHKIIUH, JHEPreTHYECKasi IEHHOCTD.
1. Knaccudukanus u posib KHUPOB B OpraHU3ME YeIOBEKa.
2. DHepreTuyeckas U IlacTU4YecKasi IEHHOCTh KUpoB. [loHsTre 6nomornueckoit 3¢ (heKTUBHOCTH.

Tema 9. YrieBoabl, UX HCTOYHUKH, (PYHKIIUH, JHEPreTHYECKasi IEHHOCTh.
1. Kimaccudukanus v posib yriieBoJ0B B OpTaHU3ME YeTIOBEKA.
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2. DHeprerudeckas LICHHOCTb YIJIEBO/OB.
3. IlpuBeauTe npuMepsl MOHOCAXapOB U MOJIMCAXAPOB, UX UCTOYHUKH.

Tema 10. MunepasibHble coequHenus. UcTouHuKH. 3HAYEHME /51 OPTraHU3MAa YeJI0BeKa

1. llenTpanbHbIl ypPOBEHB PETYISILIUU Npoliecca nuiieBapeHus. CTpyKTypa MHUILIEBAPUTEIBHOIO LIEHTPA.

2. MuHepaibHbIe COSIUMHEHUS B PETYJISAIIMU MTPOIiecca MUIIEeBapCHHUS.

3. MuHepanbHble COEJUHEHMSI B YPOBEHb PETYJISALUU IPOLECCA TUIIEBAPEHNUS B POTOBOM MOJIOCTH.

4. MuHepalibHbIE COCIMHEHUSI B MECTHBIM YPOBEHB PETYJIAIMH MPOIECCa MUIICBAPCHUS B KEITYIKE.

5. MuHepanbHble COCIMHEHMS B MECTHBIM ypOBEHb pPEryJsilMM IIpoLecca IUUICBApEHUs B
JIBEHAIIATUTICPCTHOMN KHUIITKE.

Tema 11. Buramunbl. UcTounuku. 3HaYeHne /151 OPraHn3Ma 4ejioBeKa

1. Kakue coeqrHeHuUs1 HA3bIBAIOTCSl BUTAMUHAMM, UX 3HAUCHUE ISl OpraHU3Ma 4eJioBeKa.

2. 3nauenue BuTaMuHa «C» B 0OMEHE BEIIECTB, €r0 NCTOYHUKUA. CUMIITOMBI TIPOSIBJIICHHUS HEJOCTATOYHOCTH
1 U30BITOYHOCTH BUTaMuHa «C» B OpraHU3Me YeIoBeKa.

3. HazoBuTe sxupopacTBOpHUMBIE U BOJOPACTBOPUMBIC BUTAMHHBI, UX HCTOYHUKH JIJI1 OpraHU3Ma YeI0BEKa.
4. YTto Takoe aBUTAaMUHO3 U TUIIEPABUTAMUHO3, UX MPOSIBJICHUE B OPraHU3ME YEJIOBEKA.

5. Kakoe 3HaueHue 111 opranu3mMa 4ejioBeka HMEeT BUTAMUH «J[», €ro HCTOYHHKH.

Tema 12. IlpuHIHNIBI COATAHCUPOBAHHOIO MUTAHUS.

1. OcHOBHBIE MOJIOKEHUS TEOPUH COATAHCUPOBAHHOTO ITUTAHMUS.

2. IonsTHs NUIEBON U OMOJOTUYECKON MOTHOLIEHHOCTH OEJIKOB.

3. Kakum 06pa3oM Ipou3BOAAT pacueT IHEPreTUUECKOM LIEHHOCTH MUILIEBBIX IPOAYKTOB?
4. Ha3oBuUTE OCHOBHBIE IPYIIIbI HACEIICHHUS B 3aBUCUMOCTH OT UX (PU3HUECKON HArpy3KHu.
5. KakoBa cpennecyrouHnast noTpeOHOCTh YeJIOBEKa B 3aBUCUMOCTH OT (PU3MUECKHUX 3aTpar.

Tema 13.CoBpeMeHHAasi MUPaAMHU/IA 310POBOT0 MUTAHUS M MPUHIMIIBI €€ KOHCTPYHPOBAHUSI.
1. OcoGeHHOCTH COBPEMEHHOM MUpPaMUIbI 3J0POBOTO MUTAHUS

2. CoBpeMeHHas MUpaMyia 310pOBOT0 MUTAHUS U IPUHIUIIBI €€ KOHCTPYUPOBAHUS

3. O6nactu 3g0poBoro nuTanus nporpamm: [Ipeononenue gedummra xeneza

4. Obnactu 310poBoro nutanus nporpamm: [Ipeogonenue nedunura oma

5 O6nactu 370poBOro MUTaHUs nporpamm: [Ipeononenue aedummra cenexna

Tema 14. IIpuHOMIBI COCTABJICHHMS PALMOHOB NHUTAHUS JJIS Pa3JHYHBIX TIPYNI HACeJCHHUS.
MeponpusiTusi 1Mo COBepHICHCTBOBAHUI0O TEXHOJIOTHMYECKHX IPOLECCOB NMPOM3BOACTBA NMPOAYKIHUHU
NUTAHHUA PA3JIUYHOI0 HA3HAYCHHUS

[TpuHIMIIBI COCTaBIEHUS PAllMOHOB MUTAHUS JUISl JTIOJeH pu3ndyeckoro Tpyza.

Oco0eHHOCTH TUTaHUS JIUL] YMCTBEHHOTO Tpyia

OcoOeHHOCTH MTUTaHUS JI€Teil U MOAPOCTKOB

[TyTu yaoBiaeTBOpeHus MOTPEOHOCTEN MOKHMIIBIX JIFOJIeH B MUILEBIX BEIIECTBAX.

PexoMenayembie cpeiHre HOPMBI OEJIKOB, dKUPOB U YIIIEBOJOB B CYTOYHOM pallMOHE.

agrowpnE

Tema 15 PexxuMm nutanusi. Oco0eHHOCTH NUTAHUS JeTell U MOAPOCTKOB
1. TpeGoBaHMsI K COCTaBICHHIO PEXKUMa MUTAHUSI.

2. [ToHsiTHEe 1 OCHOBHBIE MPUHIMUITBI PEKUMA MU TAHUS.

3. OcoOeHHOCTH MTUTAHUSI IETeH TOMKOILHOTO BO3pacTa

4. OcoOeHHOCTH TUTAHUS JETEH MITaIIIEro MIKOJILHOTO BO3pacTa B MIKOJIaX
5. Oco0eHHOCTH TUTAHUS TOAPOCTKOB B IITKOJIAX
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Tema 16. Iyt olGecrnedyeHusi cOATAHCHPOBAHHOCTH PALMOHOB B NPEANPHATHAX OOLIECTBEHHOIO
nutanusi. HaydHo-TexHnmuyeckasi uH(pOpMANUA, OTeYECTBEHHbIH M 3apy0e:KHbIH ONBIT IO
NPOU3BOJCTBY NPOAYKTOB IUTAHUS

1. OcHoBHble myTH oOecredeHusi cOAJTAHCUPOBAHHOCTU PAIMOHOB B MPEIANPUATUAX OOLIECTBEHHOIO
HUTaHUS.
[TyTu ymydmieHus NUILEBOI LIEHHOCTH MPOTYKIIUU
OO6oraiieHue NUILEBbIX IPOJYKTOB
XapakTepucTuka o0oraTutenen
XapakTepucTuKa MpoyKTa — HOCUTEJS.
[TpoaykThl MaccoBOro noTpedsieHus, JOCTYIIHbIE AJI BCEX TPYII AETCKOrO U B3POCIOro HaceIeHHUs
Y UCIOJIb3yEMbIE B [IOBCEJHEBHOM ITUTAaHUU
D¢ heKTUBHOCTh 000TAIIEHHBIX MPOAYKTOB U UX O€3BPEIHOCTH?
8. OOboramieHre NUIIEBBIX MPOAYKTOB HA MOTPEOUTENHCKIE CBOMCTBA 3TUX MPOAYKTOB?

SER

~

Tema 17. Kareropuu GyHKIIMOHATBHOIO M TAHMSA.

1. Cneunanu3upoBaHHble MUILEBbIE MPOILYKTHI (IPOAYKTHI MUTAHUA JJIs IeTel),

2. Cneunanu3upoBaHHbIe MUIIEBBIE IPOIYKTHI 1151 OEPEMEHHBIX U KOPMSALIUX KEHILHUH,

3. Crennanu3upoBaHHbIE TUIIEBBIE IPOAYKTHI ISl CHOPTCMEHOB,

4. Cnenuanu3upoBaHHbIE MUILEBbIE MPOIYKTHI IS MOKHUIBIX JTIOACH,

5. Crneuuanu3upoBaHHbIE [HIIEBbIE MPOIYKTHI JIMI ASKCTPEMalbHBIX Mpodeccuil: MOoABOAHUKOB,
IBITUHUCTOB, KOCMOHABTOB U JIp.).

6. Kareropuu (hyHKIIMOHAJIBHOI'O TUTAHUS

Tema 18. Paznnuue Mexkay 1MeTHYECKHM, Jie4eOHbIM H (PYHKIMOHAJIBHBIM NUTAHHEM
1. KaxoBbl paznnuus Mexy JTUETUUECKUM U JIEYEOHBIM MUTAHUEM?
2. KakoBbl pa3nnuus Mexy AMETHYECKUM U (PYHKIIMOHAIBHBIM TUTaHUEM?

IHoBbIIEHHBIN YPOBEHD

Tema 1. Beenenue. Ilpeamer u 3axa4n kKypca «@u3H010rusi NUTAHUD)

1. 3HayeHue 3HaHUI O CTPOCHHMU M (DYHKIIMOHMPOBAHUU MUILEBAPUTEIBHOM CHUCTEMBI AJs MPAaBUIBHOTO
MUTaHUS.

2. 3nauenue ans NpodecCHOHAIBHOM AEATENbHOCTH OCHOBHBIX CBEJEHMH 00 aHAaTOMHM M (DPU3HOJIOTHH
CUCTEM OpraHU3Ma, CBSI3aHHBIX C TUTAHUEM.

3. CoBpeMEHHOE OIpeIEICHHS IOHATUI: TOMEOCTA3, UIIEBAPEHUE.

4. CoBpeMeHHOE OMNpeiesIeHNe OHITUN: TUIIEBbIE POAYKTHI, FOJIO, alleTHUT.

5. 3HaueHME 3HAHMM O HEPBHO-TYMOPAJIBHOM PETYJSILIMM MNpOIecca MNHUILEBAPEHUs U1 NPABUIBHOTO
MUTaHUS.

Tema 2. Ctpoenne n GyHKIUN NUIIEBAPUTEIbHOH CHCTEMbI YeJI0BEKA.

1. Ha3oBuTE CIItOHHBIE XKEe3bl OpraHU3Ma YeJI0BEKa, KAKOB COCTAB UX CEKPETA M €ro 3HAUEHUE B MpoIiecce
MULIEBAPEHUS.

2. Kakoii cocTaB HMeeT MUILEBAPUTENBHBIN COK Xkenmynka? Ero posis B mpouecce NUIeBapeHusl.

3. Kakue gepMeHThI coepkaThCsl B MULIEBAPUTEIHLHOM COKE JABEHAALATUIIEPCTHOM KHILIKH, UX 3HAUYEHHE B
IPOLECCE NMUIIEBAPEHUS.

4. Kakoe pH umeeT nunieBapuTeIbHBIA COK OTAEIOB MUIIEBAPUTENBHOIO TPAKTA U ITOYEMY?

5. 3HaueHue B NPOLIECCE NUIIEBAPEHUS TIEUEHU U MOIKETYJOUHOM KEJIE3BI.

Tema 3 CtpoeHue 1 QyHKIMH CEPACYHOCOCYANCTONH CHCTEMBI YeJI0BeKa.

1. Kak BiMsieT mOBbIIIIEHHE KOHIIEHTPAIMH KUpa B apTepHaIbHON KpOBU (ITOBBILICHHE €€ CBEPTHIBAEMOCTH,
3aKyHOpKa MEJIKUX COCY/IOB, YCUJICHHUE OTJIOKEHUS J)KUPa B OPraHU3MeE).

2. ITo3BouisieT u onpeereHNe X0JIeCTepUHA B KPOBH  CYIUTh O (DYHKIIMH IeUeHU?
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3. Kak BiusieT MHTeHCHBHAs (PU3NYECKas U YMCTBEHHasl paboTa Ha ()yHKIIMIO KPOBEHOCHBIX COCY0B?

Tema 4 CTpoeHune u GyHKIMH IbIXaTeIbHOH CHCTEMBbI YeJ0BeKa

1. Ponp nerkux B oOMeHEe BCOCABLIETOCS JKHPa.

2. Hapsany c kieTkaMu, 00eCcTieYBarOIIMMH Ta3000MEH, B JIETKMX €CTh 0COObIE KJIETKH, KOTOPbIE 00JIagaioT
CIIOCOOHOCTBIO 3aXBaThIBATh JKUP. Kak Ha3pIBAIOTCS 3TH KIETKU?

3. OYyHKIUU TUCTUOLIUTOB?

4. TloyeMy O>XHTENISM CEBEPHBIX O00JacTel PEKOMEHIYIOT BKJIIOYAaTh 3UMOH B PAallMOH OTHOCHTEIBHO
00JIBIII0€ KOJIMYECTBO KKpa’?

Tema 5. CTtpoeHue, pyHKIHH ¥ POJIb HEPBHOW CHCTEMBI B PeryJisilIUH MPoIlecca MUIeBap eHusl

1. HazoBHTE TOPMOHBI, YyU4aCTBYIOIIME B MPOIIECCE MUIICBAPEHUS, B KAKMX OpraHaX OHHM CHHTE3UPYIOTCSA U
Kakoe 3HaueHue UMEIOT?

2. Kakue ropMOHBI CHHTE3MPYIOTCS B IMHIICBAPUTEILHOM TPakTe yesioBeka? WX 3HaueHue NI mporecca
HI/IHICBapeHI/ISI.

3. Kakoe cTpocHue HMeeT CUMIIaTHYeCKasi HEPBHAS CHCTEMa U €€ POJIb B IPOIECCe MUIICBAPCHUS?

4. Kakoe cTpoeHre UMeeT MapacuMITaTHIecKasi HEpBHAs CUCTEMA U €€ POJIb B MPOIIECCE MUIIECBAPCHUS?

5. Posb ropMOHOB rUMOGU3a B pEryJIsSIU SHIOKPHHHBIX JKene3?

Tema 6. CTpoenune, yHKIMH U POJIb T'YMOPAJbHON CHCTEMBI B PeryJslHH NMPoLecca MUIIeBAPeHUs

1. Kakue HeWpOTpaHCMHUTTEPHI BBIIEISAIOTCS «a0AOMUHAIBHBIM MO3IOM», UX 3HAu€HUE B Ipoliecce
IIUILIEBAPEHUS.

2. Kakue HeliponenTuipl BbIIEISIOTCS «a0A0MUHAIBHBIM MO3TOM», X 3HAUEHHUE B IPOLIECCE MUIIEBAPEHUS.
3. Ha3oBuTe racTpOMHTECTHHAIbHbBIE TOPMOHBI, UX POJIb B IIPOLIECCE MUILEBAPEHUS.

4. HazoBuTe XHMMHUYECKHE CTUMYJSATOPHl HEPBHBIX OKOHYAHMHM B JKEIyJOYHO-KHUIIEUHOM TpaKTe, HX
3HAUEHUE B MPOLECCE MUIIEBAPEHUS.

5. MexaHHu3MBbl peryJisiiui COKOOT/AETICHHUS B )KEITYA0UHO-KUILIEYHOM TPAKTE.

Tema 7. Besiku, MX HCTOYHUKH, PYHKLIMH, IJHEPreTHYecKas, IACTUYeCKasi eHHOCTh.

1. Kakue Oenku HazbpIBatoTcs nojaHoUeHHbIMU? [IpuBeauTe npuMepbl HCTOYHUKOB MOJTHOLIEHHBIX OEJKOB.
2. HazoBuTe HE3aMeHMMbIE aMUHOKHUCIIOTHI, UX UCTOYHHUKH JJIsl OpraHU3Ma YeJIoBEeKa U UX 3Hau€HUeE.

3. HazoBuTe 3aMEHMMBbIE aMUHOKHCIIOTHI, UX MICTOYHMKH JIJIs1 OPraHNW3Ma YEJIOBEKA U UX 3HAUCHUE.

4. bananc Oenka B OpraHM3Me 4eIOBeKa.

5. YTo Takoe OTpUIaTEeIbHBIM U MOJOKUTENbHBIN a30TUCTHIN Oananc?

Tema 8. /Kupbl, UX HCTOYHUKH, PYHKIHH, JHEPreTHYECKAS HEHHOCTh.
1. Perynsmus ;xupoBoro oOMeHa.
2. B3aumocBsi3p 0OMeHa yriieBO0B, OEJIKOB U )KHPOB.

Tema 9. YriieBoabl, HX HCTOYHUKH, (PYHKIUH, JHEPTeTHYECKASA LIECHHOCTb.

1. IlpuBenuTe nmpuUMepsl aHCaxapoB, U3 KaKUX MOHOMEPOB OHU COCTOAT, UX MCTOYHHUKH, 3HAYEHHUE IJIs
OpraHHM3Ma 4YeJI0BeKa.

2. IlekTMHOBBIE BEILIECTBA, UX UCTOYHUKU U 3HAUCHHE B METa0OIM3ME.

3. MexaHu3MBbl peryssiuu YriieBOAHOIO 0OMeHa B OpraHU3Me YeIoBeKa.

Tema 10. MunepaabHblie coeqnHeHusi. UcToUHMKH. 3HAYEHHE 1UISI OPraHU3MA YeI0BeKa

1. ChanaHcHPOBaHHOCTh MUHEPAJIBHBIX HJIEMEHTOB JIJIsl YCBOGHHUS MX OPTaHU3MOM.

2. CooTHouleHue Kanplus U Gochopa, KaabIus 1 MarHus B palliOHaX B3pOCIOT0 HACEICHUS

3. Tlouemy xumuueckass CTPYKTypa NHIIM [JODKHA MaKCHMAJIbHO COOTBETCTBOBATH (PEPMEHTHBIM
NUILEBAapUTENIBHBIM CHCTEMaM OpraHu3Ma (IPaBUJIO COOTBETCTBHUSA)
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Tema 11. Buramunbl. UcTounukn. 3HaveHne /151 OPraHu3Ma 4ejioBeKa

1. MexaHu3M peryssiuu MeTaboaru3Ma B OpraHu3Me YeI0BEKa C y9acTHEM BUTAMHHOB.

2. Kakum BuTaMHHOM siBJIsieTCsl posIreBasi KUCIOTA, €€ POJib B OPraHu3Me YeJIOBEeKa.

3. KakuMm BUTaMUHOM SIBJISETCS] TOKO(EPOJI, €ro poJib B OpraHU3Me YeJIOBEKa.

4. KakuM BUTAMUHOM SIBJISIETCS] PETUHOJI €r0 POJib B OPraHU3Me YeJIOBEKa.

5. KakuMm BUTaMUHOM SIBJISETCS KAIbLU(EPOII, €ro pojib B OPraHU3Me YeI0BeKa.

Tema 12. IlpuHIHIIBI COATAHCHPOBAHHOIO MM TAHUS

1. 3aBucUMOCTh (PU3UOJOTHUECKUX MOTPEOHOCTEH B SHEPTUH OT (PUIUUECKOM HArpy3KH PazIHUHBIX TPYIII
HaCEeJICHUS.

2. Teopust cOanancupoBaHHOTO nUTaHus akagemuka A.A. [TokpoBckoro.

3. Teopus anexkBaTHOTO MUTAHUS, PEIJIOKEHHAA aKkaJeMUKOM A.M. YrosieBbiM

4. [TpuHUIUTBI ¥ CYTh KOHIENINH (DYHKIIMOHAIEHOTO MUTAHUSI.

5. Konnenuus HanpaBieHHOTo (1I€7I€BOr0) MUTaHUSs, €€ CyTh U 3HaYeHHE B cOaIaHCHPOBAHHOM MHUTAHUU.

Tema 13.CoBpeMeHHasi MUPAMK/IA 30POBOr0 NUTAHUA U NPUHLIMIIBI €€ KOHCTPYHPOBAHUS.

1. O6nactu 310poOBOro NUTaHUs nporpamMm: Butamunuzanus nuim

2. [lutanue cnopTcMeHOB

3. XapakTepucTuka MUKpPOHYTpUEHTOB: BuUTaMuH C, BUTaMHUHBI rpynmbl B, ¢onuesast kuciora, f-KapoTuH,
UCIIONIb3YyeMbIe AJIs 000TaleHHs MUILEBbIX TPOIYKTOB

4. XapakTepuCcTUKa MUHEPAJIbHBIX BELIECTB, UCIOJIb3YEMBIX JJIsl 00OTalleHHs] MUIIEBBIX MPOAYKTOB

5. Won, xeme3o M Kampuuil. B Kakux CiIydasx clieJyeT MX HCIOJIb30BaTh B OOOraICHHH IMHIIEBBIX
HIPOJYKTOB.

Tema 14. IlpuHUMIBI COCTABJEHMS PALMOHOB NUTAHUS /I8 Pa3JIHYHBIX TIPYNI HAaceJIeHHUs.
MeponpusiTusi 0 COBEPHICHCTBOBAHHMI0 TEXHOJOTHYECKHMX INPOLECCOB INMPOM3BOACTBA NPOAYKIHMHU
NUTAHUA PA3JIUYHOTO HA3HAYEHHU S

1. Ha3zoBuTe OCHOBHBIE KOHIIECTILIUH 3/10POBOI'0 UTAHUS, UX CYTh.

2. Ha3zoBuTe OCHOBHBIE KPUTEPUH Pa3pabOTKA HOPM MTUTAHHUS.

3. TlpuHuuMBI pacyeta HOPM MUTAHUSA IS PA3IMYHBIX TPYIIN HACEICHUS.

4. CoBpeMeHHas KOHUENIHs ONTUMAIBHOIO MTUTaHUS YEJIOBEKA.

5. CoBpeMeHHas KOHLENINs HHANBUIYAIbHOTO MUTAHUS €€ CYTh U KPUTEPHUU.

Tema 15 Pexxum nutanusi. Oco0eHHOCTH NUTAHUSA AeTeil U MOAPOCTKOB

1. KakoB yzenbpHbIi Bec OEJIKOB B CYTOYHOM PALIMOHE JIeTeH U MOAPOCTKOB

2. KakoBa ontuManbHas cOaJaHCUPOBAHHOCTh MOJIMHEHACHIIIEHHBIX XKUPHBIX kucioT: [THXKK % (B Tom
gucine cootHomenne [THXKK omera-3: omera-6 )

3. Y nenbHbIM BEC YIIIEBOJIOB B CYTOUYHOM PALIMOHE MUTAHUS B3POCIIOTO YEJIOBEKa

4. Ilepeuncnaure KaTEropuu, BXOASIIHNE B MOHATHE «PeXuM nmutanus

5. KakoBo ¢usnonornueckoe 3HaueHne GUKCUPOBAHHOTO BPEMEHHU Mprema?

Tema 16. Ilyru olGecrneyeHusi cOATAHCHPOBAHHOCTH PAalIOHOB B NPEANPHATHAX OOLIECTBEHHOIO
nutanusi. Hay4yHo-TexHM4Yeckass HWHPOPMaNMs, OTEYECTBEHHBbII M 3apyOe:KHbIH ONBIT 10
NPOM3BOACTBY NPOAYKTOB NUTAHUA
1. TlumieBoii cTaTyc (COCTOSHKE MUTAHMS, ATMMEHTAPHBINA CTATYC, HyTPUIIMOHHBIH CTATYC)
Ornenka nuIeBoro craryca
Kak npoBoJsT OlIeHKY MUIIEBOM a/IeKBaTHOCTH (Ha OCHOBAaHMHU KaKHUX MOKa3aTesei)
OOBbIUHBIN THUILEBOH CTATyC
OnTtuManbHbIN MHUIIEBON CTATYC
['enetnuecku MoauduIMpoBaHHble HCTOYHUKH numy (I'MI)
['eneTrdecku MOAUQPUITUPOBAHHBIA OPTaHU3M

Noakown
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8. TpaHcreHHBIC OpraHU3MBI
9. Hcropus reHHON MHXCHEPUH

Tema 17. Kateropuu GpyHKIIMOHAJIBLHOTO U TAHUS.
1. buoxumunyeckue KpUTEpUH aI€KBAaTHOCTH MUTAHUS

Tema 18. Pazniuuue Mexkay 1MeTHYECKUM, Je4eOHbIM U QYHKUMOHAJILHBIM NUTAHUEM

1. JleueOHO-pOMIAKTHUECKHUE U MPOPUIAKTUYECKUE MPOIYKTHI — MPOIYKTHI AJS JIUL, paboTalonmux Ha
BPEIHBIX [TPOU3BOJCTBAX

2. JleuebHO-TIpo(hUIAKTHYECKIE U MPOPHIAKTUYECKUE MPOAYKTHI — JUIS MPOKUBAIOIIUX B IKOJOTHYECKH
HEeOJIaronpUsTHBIX YCIOBUSIX

3. JleweOHo-poduiiakTHuueckue ¢ NPOQUIAKTHYECKHE MPOAYKTHl — TNpuU  3a00J€BaHUSIX WU
MPEAPACIIONOKEHHBIX K HUM (JI1a0eT, OKUpEHue).
4. JleueOHO-ipodUIAKTHUYECKHE U MNPOPMIAKTHUYECKHE TMPOAYKTHI — TMpu 3a00JIeBaHUAX WU

MIPEAPACIIONOKEHHBIX K HUM (aT€pOCKIIEPO3 U JIp.).
5. Moryr nu Je4eOHO-TPOPHUIAKTHUECKUE U TPOPHIAKTUYCCKAE MPOAYKTHl OBITH HCIOJIb30BAHBI
3I0POBBIMH JIFOABMH ISl PO HUIAKTHKH aTMMEHTAPHO-3aBUCUMBIX 3200JICBaHUN U JIP.

4.2 (I)OprI OTYETHOCTH, IIOPAAOK HX Oq)OpMJ'IeHI/IH U NPEACTABJICHUSA, KDUTCPHUHU OLICHUBAHUS
Hpouez[ypa IMPOBCACHHUA OLICHOYHOI'O MCPOIIPUATHA BKIIOYACT B cebs BOIIPOCHI IJIA CO6CCCI{OB3HI/IH,
KOTOPBIC MO3BOJIAKOT OLUCHUTHL OTBCTHI CTYACHTOB IIO TCMaM 1-18 JUCIHUITIINHBI «DOU3HONOTHS TTUTAHUI.
HpezmaraeMLIe CTYACHTY BOIIPOCHI AJIsA CO6CCCI[OBaHI/I${ IMO3BOJIAKOT IIPOBCPUTH TIK-5 KOMIICTCHIIUH. HpI/I
MOATOTOBKEC K JAHHOMY OLCHOYHOMY MCPOIIPUATHUIO H606XOI[I/IMO 5 MHHYT, B TCUCHUC OAHHOI'O BPECMCHH
6y,Z[CT IMPOBOAUTBCA 6ece/:[a CO CTYACHTOM B AHUAJIOTOBOM PCKHUME. HpI/I INOATOTOBKEC K OTBETY CTYACHTY
MpeaoCTaBIACTCA IPABO MMOJIb30BAHUA HOPMATHUBHBIMHU JOKYMCHTAMHU U CIIPABOYHBIMU Ta6JII/IIIaMI/I.

Kpurtepuu oneHuBanuss KomneTeHIUM

OneHka «OTJIMYHO» BBICTABISETCS CTYIEHTY, €CIM CTYJEHT OCO3HaeT Oe30MaCHOCTh ChIPbS WU
TOTOBOM MPOJYKIMH MPU BO3ACHCTBUM HA OPTaHU3M YEJIOBEKA, aHAIM3UPYET HOPMATUBHYIO JOKYMEHTAIHIO,
OCHOBHBIE W MPHUKJIAIHBIE METOJBl HCCIEIOBaHUS; AHAIU3ZUPYET BO3ICHCTBHE HAa OPraHMU3M YEJIOBEKa
CHeMaIM3UPOBAHHBIX MPOJYKTOB MUTAHUS M MAacCOBOI'O M3TOTOBJIEHMS U3 TPAJULIUOHHBIX U HOBBIX BHUJOB
CBIPbSI; YUYHMTHIBAET OOBEKTHI A YAYYIIEHUS TEXHOJOTHMHM MHILIEBBIX MPOM3BOJICTB C YYETOM OCHOB
¢duznonoruy nuuieBapeHuss 1 o0OMeHa BEIleCTB, COBPEMEHHbBIX KOHLIECTIUN MTUTAHUS.

O1eHKa «XOpOIIIO» BBICTABIISAETCS CTYJIEHTY, €CIIM CTYJEHT 0CO3HAEeT 0e30MacHOCTh ChIpbsi U TOTOBON
OPOAYKIMM MPH BO3AECHCTBUM HA OPraHU3M YeJOBEKa, aHATU3UPyeT HOPMATHUBHYIO JIOKYMEHTAIIHIO,
OCHOBHBIE U MPUKJIAIHBIE METOJBl HCCIEIOBaHMS; AHAIU3ZUPYET BO3ICHCTBHE HAa OPraHMU3M YEJIOBEKa
CHeMaIM3UPOBAHHBIX MPOJYKTOB MUTAHUS M MAacCOBOI'O M3TOTOBJIEHMS U3 TPAJULIUOHHBIX U HOBBIX BHUJOB
CBIPbsl; YYHMTHIBAET OOBEKTHI A YAYYIIEHUS TEXHOJOTHMHM MHILIEBBIX MPOM3BOJICTB C YYETOM OCHOB
¢duznonoruy nuuieBapeHuss 1 0OMeHa BeIeCTB, COBPEMEHHBIX KOHILICTIIUN MTUTAHUSL, HO 0onycKaem OUulUOKU.

OreHka «yIOBIIETBOPUTEIHHO» BBICTABISAETCS CTYAEHTY, €CJIU CTYICHT HeOOCMAmoyHO OCO3HAET
0€30MacHOCTh ChIpbS M TOTOBOM MPOIYKIMH INPH BO3JEUCTBUM HAa OpPraHU3M YEJIOBEKa, aHAJIU3HPYET
HOPMAaTUBHYIO JOKYMEHTAI[MI0, OCHOBHBIE W IIPUKJIAJHBIE METOABl HCCIECIOBaHMS; aHAIU3UPYET
BO3/ICIICTBME Ha OpraHu3M YejoBeKa CHEIHaTU3UPOBAHHBIX MPOAYKTOB MHUTaHUS M MacCcOBOTO
U3TOTOBIICHUS U3 TPAAULIMOHHBIX U HOBBIX BHJIOB CBIPbS; YUUTHIBAET OOBEKTHI IJIs YIYUIICHHUS TEXHOJIOTHU
MUIIEBBIX MPOU3BOJCTB C YYETOM OCHOB (M3MOJIOTMM NHILEBAPEHHUS U OOMEHa BEIIECTB, COBPEMEHHBIX
KOHUEMNINHI MUTaHUS.

OneHka «HEyJOBIETBOPUTEIbHO» BBICTABIIAETCS CTYICHTY, €CIM CTYIEHT €ClIU CTYIeHT C1abo
0CO3HaeT 0e30MacCHOCTh CBHIPbS M TOTOBOM NPOIYKIMHM TPH BO3AEHCTBUM Ha OpPraHU3M YEJIOBEKa,
QHAIM3UPYET HOPMATHUBHYIO JOKYMEHTAllMIO, OCHOBHbIE U MPHUKJIAJHbIE METOAbl HCCIEOBaHMUS;
aHAJIN3UPYET BO3ACHCTBUE HA OPraHU3M YEJIOBEKA CIIEIUAIN3UPOBAHHBIX MPOAYKTOB IUTAHUSA U MACCOBOTO
U3TOTOBJICHUS U3 TPAAULIMOHHBIX U HOBBIX BHJIOB ChIPbS; YUUTHIBAET OOBEKTHI M YIYYIIEHHUs TEXHOJIOTHU
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MUIIEBBIX MPOU3BOJICTB C YYETOM OCHOB (DM3HOJIOTHH MUIIEBAPEHUS U OOMEHa BEIIECTB, COBPEMEHHBIX
KOHIIEIIIAI NUTaHUS.

OrneHka «3a4TE€HO» BBICTABISCTCS CTYIEHTY, €CIIM TpH COOECeJOBaHMM CTYJISHT pPACKpBIBACT
BOIIPOCHI 10 T€MaM JHUCIMIUIMHBI, HE JIONMYCKAeT IPyOBIX OIIMOOK IMPH H3JIOKEHUH MaTepHuaia; XOpOIlo
OpPUEHTHUPYETCS: B TEPMUHAX.

OlneHKa «HE 3a4TEHO0» BBICTABIIACTCS CTYACHTY, €CIIHM MPU COOECEIOBAaHUM CTYICHT JOMYyCKaeT rpyobie
OLIMOKH MPU U3J0KEHUU MaTepraa.

5. Meroauyeckue ykazaHusi (o BuaaM padoT, NMpeayCMOTPeHHBbIX palodyeii NMporpamMmoii
JUCHHUIIJINHBbI)

5.1. Bua caMocTosATe1bHOM padoThI: MOATOTOBKA K MPAKTHYECKUM padoTam.

[TonroToBka K MpPakTUYECKUM 3aHITUSAM SIBJIAETCS OJHOM M3 BaKHEHIIMX (OPM CaMOCTOATEIBHOM
pabotel crymenToB. llenpio mpakTHUeCKuX paboT sBISETCS 3aKpeIJICHWE 3HaHWM, IOJyYeHHBIX Ha
JEKIIMOHHBIX 3aHATUSX U B XOJE€ CaMOCTOSTEIbHOM paboThl, a Takke BbIpaOOTKa HABBIKOB B 00J1acTH
(U3HOTIOTUH TUTAHMUSL.

[ToaroToBKy K MHpakTH4ecKUM padoTaM cieqyeT HauMHaThb C MOBTOPEHHs MarepHajja JIEKLHU 110
COOTBETCTBYIOILIEH T€ME, a IOTOM MEPEXOAUTh K U3YUEHHUIO MaTepuasa yueOHHKa, PYKOBOJICTBYSCH IJIAaHOM
IIPAKTUYECKOIO 3aHATHS, JTaHHOTO B METOJMYECKUX YKA3aHUAX K IPAKTUUYECKUM 3aHATUsAM. [1o 3aBepiueHnn
U3YYEHHUS PEKOMEHI0BAaHHOM JINTEPATYPbI, CTYACHTHI MOT'YT IPOBEPUTH CBOU 3HAHUS C IIOMOILBIO BOIIPOCOB
JUIsL CAMOKOHTPOJIS, COAEPIKAIIMXCS B KOHIIE IIaHa Ka)KJIOT0 3aHATHUS 110 COOTBETCTBYIOILEN TEME.

[TonroroBka K MPakTHYECKHMM pPabOTaM CIIOCOOCTBYET 3aKpEIUICHHIO M YIIIyOJCHHWIO TMOHUMAHHS
U3Yy4EHHOI'0 MaTepuaa, a Takke MPHUOOPETEHNIO HaBBIKOB B 00J1aCTH (PU3NOJIOTUH TUTaHMUS.

Jlonyck K HpakTHMYECKUM padoTaM IPOUCXOIUT MPU HAIMYUU y CTYAECHTOB I€YaTHOI'O BapUaHTa
oTyera. 3amMra OT4YeTa MPOXOAMUT B (popMe AOKIana CTYAEHTA IO BHINOJIHEHHOW paboTe M OTBETOB Ha
BOIPOCHI IIpenogaBaTes.

MakcumanabHOe KOJIMYECTBO OalyIOB CTYAEHT IOJy4aeT, ecilud Oo(opMIIeHHE OTYETa COOTBETCBYET
YCTaHOBJIEHHBIM TPEOOBaHUSAM, a OTYET MOJHOCTHIO PACKPBHIBAECT CYTh paboThl. OCHOBAHUEM ISl CHUYKEHUS
OLICHKH SIBJISIFOTCSL:

— IpH 3alIUTE MPaKTUUYECKOH pabOThl JOMYIIEHbl HETOYHOCTU WM NPUMEHEHbl HEKOPPEKTHbIE
(bopMyIHPOBKH MaTepuana;
— paboTa BBINOJIHEHA HE IOJHOCTBHIO, OJHAKO OOBEM BBINOJIHEHHON YacTH TaKOB, YTO MO3BOJISET
HOJYYUTh NPAaBUIbHbIE PE3YJIbTAThl U BBIBOJIBI 10 OCHOBHBIM, IPUHIMITHAIBHO BaXKHBIM 3a/1a4aM paOOThlI.
OTyeT MOKeT OBITH OTITPaBJICH Ha TIOPAOOTKY B CIAEAYIOIMIUX CIydasx:
— oopMIIeHHE OTUETa HE OTBEYAET TPEOOBAHUSAIM HOPMOKOHTPOJIS;
— B paboTe A0myIIeHbl OMUOKU (He rpyOble) 1 HETOUHOCTH.

HToroBplii NpOAYKT caMOCTOSITEJIbHONH PadoThI: OTUET 10 MPAKTUYECKUM padoTaM.

CpencTBa M TeXHOJIOTHM OLEHKH: OTYET (IMCbMEHHBIN).

Kpurepun onenkn padoThl CTyaeHTA:

OrneHka «OTIMYHOY» BBICTABISETCS CTYACHTY, €CJIM CTYACHT OMmAuYHO OCO3HAET 0€30MaCHOCTh ChIPbS
Y TOTOBOW MPOAYKLMHU IIPU BO3ACHCTBMM HAa OPraHU3M YEJIOBEKA, OMIUYHO AHATU3UPYET HOPMATHUBHYIO
JIOKYMEHTAIMI0, OCHOBHBIE U MPUKIIAHbIE METObI UCCIEJOBAHMS; OMIUYHO AaHAIU3UPYET BO3JEHCTBUE Ha
OpraHM3M 4YEJIOBEKa CHEIUAIN3UPOBAHHBIX MPOAYKTOB MHTAaHHWA M MAacCOBOI'O M3TOTOBJICHUS W3
TPaJMLMOHHBIX M HOBBIX BHUJOB CBHIPbS; OMJIUYHO YUUTHIBAET OOBEKTHI AJI YAYUYILIEHHS TEXHOJIOTUU
IUILEBBIX MPOU3BOJCTB C YYETOM OCHOB (DM3HMOJIOTMH MUILEBApPEHUS W OOMEHa BEIECTB, COBPEMEHHBIX
KOHIIEIIINI TUTaHUS.

Or1eHKa «XOPOILI0Y» BBICTABIIAETCS CTYACHTY, €CIIU CTYACHT XOpouio 0CO3HAET OE30MaCHOCTh ChIPhS U
FOTOBOM MNPONYKIMU TPU BO3AEHCTBUU Ha OPraHU3M 4YEJIOBEKa, XOpouio aHaTu3UpyeT HOPMATHUBHYIO
JOKYMEHTAIMI0, OCHOBHBIE U MPHUKJIAJHbIE METOBI UCCIEN0BAHUSA; XOPOUIO AaHATU3NPYET BO3JIEHCTBUE Ha
OpraHM3M 4YeJIOBEKa CHEIHaJM3UPOBAHHBIX MPOAYKTOB MHTAHHUSA M MAacCOBOIO M3TOTOBJIEHUS W3
TPAJUIMOHHBIX M HOBBIX BHUJOB CBHIPbS; XOpOWO YUYUTHIBAET OOBEKTHI JUISl YIYYLIEHUS TEXHOJOTHU
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MUIIEBBIX MPOU3BOJCTB C YYETOM OCHOB (DM3HMOJIOTHH THINEBAPEHHS W OOMEHA BEIIEeCTB, COBPEMEHHBIX
KOHIIEIIIAI NUTaHUS.

OrneHka «yJIOBIETBOPUTEIHLHO» BBICTABISICTCS CTYICHTY, €CIH CTYISHT OCO3HaeT 0e30MmacHOCTh
CBIpbSi U TOTOBOW MPOMYKIHMH TIPH BO3JACHCTBMH HA OPraHW3M 4YEJIOBEKAa, AHAIM3UPYET HOPMATHBHYIO
JIOKYMEHTAIMI0, OCHOBHBIEC M MPUKJIAHBIE METO/IbI UCCIEAOBAHUS;, aHATU3UPYET BO3/ICUCTBUE HA OPTaHU3M
YeJIOBEeKa CIEIUATU3UPOBAHHBIX TPOJAYKTOB MHUTAHUS M MAaCCOBOTO HM3TOTOBJICHUS W3 TPATUIIMOHHBIX W
HOBBIX BHUJIOB CHIPbS, YIUTHIBAET OOBEKTHI JJISl YAYUIICHUS TEXHOJOTHUU MHUIIECBBIX MPOU3BOJACTB C YIETOM
OCHOB (PM3HMOJIOTHH TUIIEBAPEHUS U 0OMEHA BEIIECTB, COBPEMEHHBIX KOHICTIIIUMA MTUTAHHUSI.

OlLieHKa «HEYIOBJIETBOPUTEIILHOY» BBICTABISETCS CTYACHTY, €CJIU CTYACHT €CJIM CTYJEHT He OCO3HAET
0€301acCHOCTh CBHIPbSi M TOTOBOM MPOJMYKIIMHM TPU BO3JACHCTBUM HA OPraHW3M YEJIOBEKAa, He aHAIU3UPYET
HOPMATHBHYIO JIOKYMEHTAIlMIO, OCHOBHBIE M TMPUKIAIHBIE METOJIbl HCCIECOBAHUSA, He aHAIU3UPYET
BO3JICKCTBHE HA OpPraHu3M 4YeJIOBEKa CICIHAIM3UPOBAHHBIX MPOAYKTOB TUTAHUSA ¢ MAacCOBOTO
U3TOTOBJICHHUSI W3 TPAJAUIHUOHHBIX U HOBBIX BHUJOB CBIPhS; He YUUTHIBACT OOBEKTHI IS YIYUIICHHS
TEXHOJIOTHH THIIEBBIX MPOU3BOACTB C YYETOM OCHOB (DM3MOJIOTHMH MHUIEBApEHUS M OOMEHa BEIECTB,
COBPEMEHHBIX KOHIICTIIIMIA MMUTAHHUS.

OneHka «3a4Te€HO» BBICTABIAETCS CTYIEHTY, €Clid IpH coOeceOBaHMM CTYIEHT paCKphIBAeT
BOIIPOCHI 10 T€MaM JUCIUIUIMHBI, HE JOMYCKAeT IPyOBbIX OIIMOOK MPH HU3JI0KEHUH MaTepuaia; XOpOIlo
OpPUEHTHUPYETCS: B TEPMHUHAX.

OneHKa «HE 3a4YTEHO» BBICTABIISCTCS CTYACHTY, €CIIM IPH COOECEIOBAHMHM CTYACHT JOIYCKAaeT
rpyOble OTMOKH MPU U3JI0KEHUHN MaTepHana.

6. MeTonnyeckue yKa3aHusi 0 MOATOTOBKeE K IK3aMeHY
[TpomexxyTouHast aTTecTanus B popme 3auera.

7 Cniucok peKOMeH/1yeMOi JIMTepaTypbl 1 HHTEPHET-Pecypchl

OcHoBHas JuTepaTypa:
1. Ternos, B.U. ®usnonorus nurtanus: yued. mocodue / B.M. Termos, B.E. BopsieB. — 2-e m3n. — M:
HamkoB u Ko, 2009. — 452 c.
2. bakymenko, O.E. TexHonorust o6oraieHHbIX TPOAYKTOB MUTaHUs [ 1ieJeBbIX rpynn. HayuHble OCHOBBI
u TexHonoruu: [MoHorpadus] / O.E. bakymenko. — M: JleJIu umroc, 2013. — 287 c. — bubnuorp.: ¢.275-284.
—ISBN 978-5-905170-47-8
3. Buton, U.C. be3onacHocTh NpO10BOIBCTBEHHOTO CHIPhs M MPOAYKTOB nuTaHus: [yueonuk] / U.C. Buromn,
A.B. KoBanenok, A.Il. HeuaeB. — M: JleJlu npunt, 2013. — 352 ¢. — Ha yuebnuke rpud: Pexk. YMO. —
[Tpun.: c. 276-318. — bubauorp.: c. 341-346. — ISBN 978-5-94343-203-3

JonmoHuTeEBHAS JIUTEPATYPA:

1. Kopsiukuna, C.5l. @yHKIMOHAIbHBIE MUIIEBbIE HHIPEAUEHTHl U A00aBKU JUIsl XJI€000YI0UHBIX U
kouaurepckux m3aenuit / C.5. Kopsukuna, T.B. Matseesa. — CI16: TMOP/], 2013. — 528 c.
2. COOpHUK peuenTyp Ha MPOIYKIUIO TUETUYECKOrO MUTAHUS IJIs MPEANPUATUN 0OIIECTBEHHOTO MUTaHUS:
c0. Tex. HopmaTuBoB / oA pex. M.II. Morunbsnoro, B.A. Tyrenbsana. — M: [leJIu npunr, 2013. — 808 c.

HNuTepHeT-pecypcesr:

1. http://www.twirpx.com — CaiiT HOUCK JTUTEPaTyphI

2. http://biblioclub.ru 9bC «YHuBepcurerckas 6udbInoTEKa OHIANHY;
3. www.elibrary.ru Hayunas snekrponnas oudnaunoreka e-library;

4. http://www.complexdor.ru — baza HOpMaTUBHOM U TEXHHUUYECKOW JTOKYMEHTAIHH
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