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Beenenue

Meromuueckue ykaszaHua pazpadoTaHsl Ad NPOBENECHUA NPAKTHYECKUX padOT mo JUCIUILUIHHE
«Dunonorus nOuraHuAs» aua OakamaBpoB, oOyuarommxcs ™0 HampaBieHur mnoarotoBku 19.03.04
Texnonorusa npopykuuu u opraHu3anysa OONIECTBEHHOTrO IMMTAaHUA (IMPO(PMIE MOArOTOBKHU: |EXHOIOruA U
OpraHU3AIMs PECTOPAHHOTO €A ).

B METOOMYECKUX yKa3aHUAX U3JIAraeTCs MEPEYEHb NPAKTHUIECKUX padOT, MPH BEIITOJTHEHUH KOTOPBIX
OaxkamaBpeI MOJIYUAOT MPAKTUIECKAE HABBIKU MO (PU3UOJIOTHN NUTAHUA.

Kaxnoe 3anatue uMmeeT YHU()UIUPOBAHHYIO CTPYKTYPY, BKIIOUYAIONIYI0 OMPEIEIIEHUE €ro IIENIEH,
TEOPETUYECKYI0 MOATOTOBUTENRHYIO padoTy oOyuaromierocs kK HEMy, cpeacrBa oOOydeHus, 3amaHus,
BBIITOJTHEHUE PA0OTEI, TUCBMEHHOE O(POpMIEHIE MaTeprana B BUAE TAOIUIl U 3aKITIOUEHHE MO MOJIYyIEHHBIM
pe3yIBTATAM.

[Ipy BEIMOTHEHNN TIPAKTUUYECKUX pA0OT OCHOBHBIM METOAOM OOYUEHHA ABIAETCA CAMOCTOATEIbHAA
paboTa CTymeHTa ¢ MHOUBUAYAIM3ALMEN 3aJaHUN IIOJ yIpaBiIeHUEM mpenonasarens. UnnueBnayamiszanmsa
O0yueHMsa OOCTUTAETCA 3a CUET BHIOAYM CTYAEHTAM WHAWBHIYAIBHBIX 3aJaHUH, Pa3HOOOpa3zne KOTOPBIX
OOCTUTAETCS 3a CYeT moadopa MHOTOBAPMAHTHBEIX KOMIUIEKCOB CTAHOAPTOB, HATYPAJIBHBIX 00pasios,
CUTYAIlMOHHEIX 33144 U JPYTUX CPEICTB 00yUEeHHUS.

BEIMOMHEHNIO MPAKTUYECKUX 3aHATUM JO/KHA IPEAMIECTBOBATE CaMOCTOATENBHAA pabora
CTYNEHTOB C PEKOMEHIOBAHHOW JMTEPATYPOH, NAHHBEIMM METOOMYECKUMH YKAa3aHWUAMHM W KOHCHEKTAMH
nekuui. Ilepen Hawamom 3aHATHMH OPENONABATENH MPOBEPSIET TECOPETUUECKYH) IMOATOTOBKY CTYAEHTA II0
TEME MPAKTUIECKOTO 3aHATHUA U PA3bACHAET 3a0aHUA 10 NPENCTOANIEN padorTe.

B npouecce BermomHeHnusa padboTel HE0OXOIUMO BEITOIHUTE TPEOYEMBIE M0 3aAHUIO UCCAECIOBAHUS U
COCTABUTh OTYET COTJIACHO 3aJaHWI0, CAEJIATh BBRIBOJABI 00 MCCIENYEMBIX MATEpPHAIAX U CPABHUTH CBOM
5K CHEPUMEHTAJIBHEIE JTAHHEIE C TEOPETHYECKUMHI MOJIOKEHUAMU JAHHOTO BOIIPOCA.

[To okoHuanum pabOTEI HpEmomABATENs HOPOBEPIET YCBOEHHUE CTYIOEHTOM CYIIHOCTH METOIOB,
00pabOTKN ¥ MHTEPIPETAIIMN ITOJIYUEHHBIX PE3YILTATOB, POBEPAET CAEIAHHBIE 3aMUCH B pabouel Terpaau,
KOMITJIEKCHO OII€HMBAET IMMPAKTUUECKYIO padOTy M 3HAHUA CTYIEHTA 10 TEME.

OTuer BBIMOJHAECTCA B OTIEIBHOM TETPAAM I MNPAKTHUYECKUX padoT, KOTOPYH CTYIOEHTHI
COXPAHAIOT U MPENOCTABILAIOT MPU CHade 3adera. B oTuere yKaspBAIOTCA AaTd, HOMEDP IPAKTHUYECKOU
paboTEI, 1€ pabOTEI, X0 pA0OTHL U €€ Pe3yabTaThl. B OTUET Takke BHOCAT BCE PUCYHKH, TAOMUIILI, CXEMEI
B COOTBETCTBUM C MPUHATHIMM B HAYYHO-TEXHMYECKOHW NOKyMEHTAIuu 0003HaueHuaMmu. bes odopmnenus
PE3YIBTATOB MPAKTUUECKON PadOTHI U CHAYM OTUETA CTYAEHT HE JOIYCKAETCA K BBIITOJHEHUIO CIENYIOIIEH
padoTHI.

[Ipn BEIMOMTHEHNM MPAKTUYECKUX 3AHATHUH CTYAEHT 00:A3aH OEpPEKHO OTHOCUTHCA K 1a00paTopHOU
nocyae, yaeOHsiM mocoOusam, maboparopnomy o0opymoBanuio U npudopam. B ciyuae ux mopum CTYIEHT
00s13aH BO3MECTUTH CTOMMOCTE WIJIU PEMOHT ITPUOOPOB.

[lepen BermosiHEHMEM PAOOTEI CTYIEHT DOJIKEH BHUMATEILHO O3HAKOMUTHCA C MpaBUiIaMHu padOTEI U
TEXHUKOHN 0€30MMaCHOCTH IKCILTyaTauuy 000pynoBannua u npudopos.

[lerp 1 3amaun OCBOEHMA AUCHUMIUINHEI — (DOPMUPOBAHME MPO(PEeCCHOHATEHON KYIBTYPH B cdepe
OUTAHWUA, MOJ KOTOPOM IOHMMAETCSA CHOCOOHOCTHR MCHOMB30BATH B MPO(PECCMOHATEHOW AEATEIBHOCTH
MOJIYy4EHHBIE 3HAHUA O (PU3MOIOTMH YEIOBEKA, 3HAYEHHE MAKPO- U MHUKPOHYTPHEHTOB I OPraHu3Ma,
(pM3MOIOTMUECKHE MOAXOAEI K ONTHMH3AINN MUTAHWA,

— OCBOCHME CTYAEHTAMHM TEOPETHMUYECKHX 3HAHMI, NMPUOOpETEeHHE yMEHHWII U HABEIKOB B 00macTu
OPOM3BOJICTBA U OLIEHKHU KA4€CTBA MPOAYKTOB MATAHMA, B O0JIACTH HAYKU O MUTAHUA KAK 3J0POBOTO, TAK U
OOJILHOTO YEeIOBEeKa;

— (¢opMupoBaHME Y CTYIEHTOB 00MIE00pA30BATENBHBIX W MOPO(PECCHOHATBHBIX KOMIIETEHIIUM,
HEO0OXOIMMBIX BBIITYCKHHKY.

OCHOBHEIE 3aTa9Yl OTUCIIUILUIUHEL:

— ca.aﬂaH%%mmdﬁﬂﬂﬂHﬂﬁ CUCTEMEBI 3HAHWUH, YMEHUU 1 HABEIKOB M0 CO3IAHUIO HAYYHO
0000H OBAMHBIR 0RO HIE SFEHPIL 2IFHTHHMSEOMA04OEHOBE  TOTPEOHOCTH B IMUMIEBBIX BEMIECTBAX W SHEPrUM IS

oraBETES rpyi HACE R oo
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—  BIAOEHHE  CIHOCOOHOCTBIO  pas3padareliBaTe  MEPONPUATHA MO  COBEPHICHCTBOBAHHIO
TEXHOJIOTMYECKUX IIPOIECCOB IIPOU3BOACTBA IIPOAYKIIANA ITUTAHUSA PA3JIMYHOTO HA3HAUYCHUA,

— BIAAEHUE CHOCOOHOCTBIO M3y4daTh W AHAMM3UPOBATHE HAYYHO-TEXHUYECKYI0 HWH(OPMALHIO,
OTE€UECTBEHHBIN U 3apPyO€KHBIN OIIBIT IT0 HPOU3BOACTBY MPOJAYKTOB ITUTAHUA,

— OBJIAACHUE MPUHUMUIAMH OpraHu3auuu  (PyHKIMOHAIBHOTO, J1e4e0HO-NMPO(PIIAKTUIECKOTO U
negeOHOro mUTagus.

IIpaBuia padorsl B 1adopaTopun

1. B momemenue maboparopuu HEMB3A BXOAUTH 0€3 CIEUATBEHOM ONEKIBl — XaJIaTd, MAMOYKH,
CMEHHOH 00yBH.

2. 3anpeniaercsa B MOMENIEHUH TPUEM U XpaHeHue minim. Kypenmue.

3. Hemp34 ucnons30Bares 1ad00paToOpHYTO CIIEN. OACKIY 34 OpenenamMu 1adopaTopun.

4. B maboparopumn nomxHa OBITE MHCTPYKHIMA IO TEXHHUKE O€30MACHOCTH, KOTOPYHO CTYIEHTHI
OOJKHBI 3HATH W CTPOTO BHIMOMHATE. HeoOxomumo 00s3aTenbHO HEMEOIEHHO COOONIUTHE PYKOBOIUTETIO
nadoparopuy WM MNPENnoAaBaremo 000 BCEX ABAPUMHBIX CUTyAUMAX, CO3JAIONIAX YIPO3y OMOIOrMYEeCKOu
0€30MacHOCTH U MPOBOIUTE BCE MEPOTPHUATHA A1 MTPEIOTBPAIIEHUS 10 CJIEICTBHIA.
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IMPAKTUYECKASI PABOTA Ne 1. CTPOEHHUE U ®YHKIIUU MU EBAPUTEJIbHOM

CUCTEMBbI
Ileas pabdorsl — nDO3HAKOMUTBECA C ToOmorpauen, CTpOEHHWEM U (PYHKIMAMH OpPraHoB
MUIIEBAPUTEIEHON CUCTEMEL
@Oopmupyemeie  kommnereHmuu:  [IK-5 — CnoocobeH npumeHATs CHEIUATM3UPOBAHHBIE U

npoeCCHOHATEHBIE 3HAHWUS, B TOM UHCAE WHHOBAIMOHHBIE, B O00MACTH TEXHOIOTHMM HPOM3BOIACTBA
NPOIYKTOB MUTAHUS, ONPEIEIATh HAMPABICHUA PA3BUTHA TEXHOJOTHN MMUIIEBEIX OPOU3BOIACTB, ITOBHIIIIEHU
KauecTBa U 0€30MaCHOCTH TOTOBOM MPOAYKIINH.

Teopernueckas yacTo

[TumieBapenne — CHOXKHBIM  (PuU3nOIOTMUECKU W Omoxummueckuid nponecc. Iluma B
MUIIEBAPUTENHLHOM TPAKTE TMOABEPTAETCA (PU3NUECKUM M XMMHUUECKMM W3MEHEHMsAM. B pesymwprare uero
KOMITOHEHTBI IMUIIN COXPAHAIOT CBOIO MIACTUUECKYIO M SHEPTETHUECKYIO [IEHHOCTh; MPUOOpETa0 CBOMCTRA,
OmaromapsAa KOTOPBEIM OHHU MOTYT OBITh YCBOEHHEIMM OPraHU3MOM WM BKJIFOUYEHHBIMH B €70 HOPMAIBHBIN
OOMEH BENIECTB; yTPAUUBAIOT BUAOBYIO CHEHN(PUIHOCTE.

O3MOMOTUUECKUE W3MEHEHHA MHUIIM COCTOAT B €€ pa3MenbueHun, HaOyXaHuu, PaCTBOPEHUH;
XUMUYECKUE — B MOCIEN0BATEILHON IETPamalui MUTATEIbHBIX BEMIECTB B PE3yIbTATE NEHCTBUA HA HUX
KOMIIOHEHTOB MHIICBAPUTENBHEIX COKOB, BBIIEIAEMBIX B IIOJOCTh IUIIEBAPUTENRHOTO TPAKTa €T0
xenezamu. Baxnenmasa pose B OTOM  NPUHAAJEKHUT TUAPOJIATHYECKUM (pepMeHTaM CEKPETOB
MUNIEBAPUTEIBHEIX JKEJIE3 U UCYEPICHHOM KAEMKU TOHKON KUIIKH.

HazBannsie mpomeccsl MOyT B OMNPENEIEHHOM MHOCIEI0BATENRHOCTH, “‘HACIAMBAACHE MO OTAEIAM
MUOIEBAPUTENBHOTO Tpakra. [IponBmkenne mumieBoro KOMouka 0O0ECreunBaeTcs MOTOPHBIM AImaparoMm
MUIIEBAPUTENBHOTO TPAKTA, KOTOPEIM PACHpPENENieT MUIIEBAPEHUE BO BPEMEHH U MPOCTPAHCTBE M BIUAET
HA €r0 MHTEHCUBHOCTEL. B pe3yiprare nemoauMepHu3aii MUTATENbHBIX BEMIECTB 00pa3yl0TCAa OPOAYKTEI, B
OCHOBHOM MOHOMEPEI, KOTOPEIE BCACBIBAIOTCSA W3 KUIIEYHUKA B KPOBE M JUM(Y, TPAHCIOPTUPYIOTCH K
TKAHAM OpPraHu3Ma W BKIIOUAIOTCA B ero wmerabomizm. Boma, MUHEpassHBIE COMH, U HEKOTOPHIE
OpPraHNMYE€CKUE KOMIOHEHTHI MU (B TOM YUCIIE BUTAMHHEI ) BCACEIBAIOTCS B KPOBb HEU3MEHHBIMH.

[TumeBapurensHas cucremMa OCYMIECTBIISAET HAYANBHBIM ATANl OOMEHA BEMIECTB MEKIY BHEIIHEH M
BHYTPEHHEH CPENAMH OPraHu3MaA.

ObopyaoBanne u MaTepHa/ibl.

[Tnakarer:

1. «Cxema cTpoeHus MUIIEBAPUTEIEHON CHCTEMEBI YEJIOBEKA Y,

2. «Cxema CTpOeHUs MUIIEBAPUTEILHOTO TPAKTA YEIOBEKAY,

. «Cxema CTpOoeHUs KEIyaKa YEIT0BEKa,
. «Cxema CTpOeHHs TOHKOTO KUIIIETHUKAY,
. «Cxema CTpOeHHs TOJICTOTO KUIIEUHHKA,
. «Cxema CTpoeHus CAU3UCTON 000I0UKH TOHKOTO KMILIEYHUKAY.

OOopynoBaHnue, moCy1a U PEAKTHUBEI: TEPMOCTAT; IITATUB C MPOOMPKaMU; MUITETKHA HA S M (2 mT) U
Ha 2 v (1 mr), kanenenuua (1 mr); runpoxcun warpusa 10%-u1 pactBop; mene cepuokucnas, 0.1 %-u
pacTeop.

[lems mpakThueckord padOTHI: 03HAKOMUTECA C padOTOM NMUIIEBAPUTEIBLHOM CHUCTEMBI MO CTENEHU
NEPEBAPUBAHUA SMUHOTO O€IKa NP HOPMAIBHON W MOHMAKEHHOM KHUCIOTHOCTH JKEIYIOYHOTO COKa B
MOIEILHOH CHCTEME.

[Tpyunimn paboTer 0CHOBaH HA OOHAPYKEHUN YACTUYHO PACIIEILUICHHOTO OENKAa B KEIYIOUHOM COKE
IIBETHOW OMYPETOBOM PEAKIIMU HA MENTUAHON CBA3M OEIKA.

Yxa3aHHs 110 MOPAJAKY BbINOJTHEHUAS padoThI

1.ITo3HaKOMUTECS ¢ TEOPETUIECKUM MATEPHAIOM CTPOEHUA MUIIEBAPHUTEILHON CUCTEMBI UETIOBEKA U
ee (DYHKIMAMH.

2. 3anm0 HIHb AU MR o

cepmﬁu@nemmeaﬁﬁﬁﬁzﬁﬁmﬁmmmﬁapmemmﬁ CHUCTEMBI 714 JKU3HEAEATENFHOCTH OPraHn3Ma

qeTOBEKA M MPOLECCOR HITIIEE APeH A

R
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Texuuka BeImOMHEHWs paboTei. B 1Be mpoOMpKM MNOMENIAIOT MO HEOOJBMIOMY KYCOUKY
CBEPHYBIIErocsa AWIHOTO Oenka. B ogHy mpoOMpky HAMBArOT 5 MJI JKEIyZOYHOTO COKAa C HOPMATBHOH
KHCJIOTHOCTBIO, B IPYTVIO - CTOJIBKO JK€ COKA C MOHMIKEHHON KUCIOTHOCTRIO. O0e mpodupkn MHKYOUPYIOT B
tepmocrare mpu 370 B Teuenmne 45 mmH. [lo oxkoHuanmm wHKyOanmm mpoObl BEIHUMAOT W W3 KaKIOH
OCTOPOIKHO CIUBAIOT JXHAKOCTH B IPYTHE MPOOMPKH Tak, 4TOOBI B HUX HE MONMAJM KyCOUKH Oenka. 3arem
noOapmaroT B HUX 1O 2 wut Tuapokcuaa Harpusa (NaOH) u mo 1-2 xarmmm ceprokucioin menu (OumyperoBas

peaknma). OrmeuaroT, B Kakod TpOOMpKE TMOABWIACH PO30BO-(PHONIETOBAT OKpacka M KaKOBa €€
MHTEHCUBHOCTE.
SYHKUMM NMULLEEBAPUTENBHOW CUCTEMbI
ABMTATENLHAR BCachLiBATENLHAR
ﬂ:pannmm nuueBapUTenk- NUTaTeNbHBLIX
= ;'"“' ST HbIMKW COKaM¥ BelwecTs 13
e e (xenyaouHbIM, nuuesapuTens-
Tpaxva S/ KM eYHbLIM, HOro Kasana 8
8 N | crmioHon, cexpeTtom KpoBb, nUMpy »
blaeneHue
5 noaxenyao4yHou ycBOoeHHne nux
il Keneibl U Xenybko) OpraHM3IMoMm
npoaykTos
. vy \ J \ _./
Pucynok 1.1 — OyHKIIUM MAMIEBAPUTETEHON CUCTEMEI
pOTOBAA NONOCTb
rnoTKa
NOHHLIE Xén
nuweson
neyeMb ]
noaAXenyAouHas
XeN4Hbli Ny3bipb xenesa
ABeHaguaTUnepcTHas
Kuwka TOHKMA KMWEYHHK
TONCTHIA KMWEYHHK
NPAMas KWWKa
OOKYMEHT Noanu Beobpa3ubii
SNEKTPOHHOM Noan oK
CepTuchukar: 2C0000043E9ABBBI52205E7BA500060000043E
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Pucynok 1.2 — CtpoeHne munieBapuTEIEHON CUCTEMEI
[Tocne oxonuanusg padoOTE HEOOXOUMO 3aMTOIHUTE TA0MMIY 1.1.

Tadanma 1.1 — Crpoenne H (pYHKIHOHHPOBAHHE MHIIEBAPHTEILHOH CHCTEMbI YeI10BEKa

Haszpanme oprana numeBapuTEIsHON CHCTEMEI Oco0eHHOCTH CTPOEHUS OyHkuug oprasa
opraHa

PoToBas momocCTs, A3BIK, 3YOBI, CIIFOHHBIE
JKEIIe3bl

I'moTka ¥ munieBoa

Kenynoxk (gaster)

JlBenagnarunepcTHas KUmkKa

[leuens

[Tomxenynounas xenesa

ToHKHH KUIIIeUHHK

Toncrent kumeunuk. [Ipamas kumka

KoHTpo/IbHbIE BOIIPOCHI
1. Ponp nmumeBapuTensHON CUCTEMBI IJIA KU3HEOEATEIFHOCTH OPTaHN3MA.
CrpoeHne nunieBapuTEIbHON CUCTEMEI.
Ou3nyeckne U XUMAYECKUE U3MEHEHHSA OENIKOB IMIIN B KAXKIOM W3 OTIOEIOB ITHIIEBAPUTEIEHOTO
TPaKTa.
Oco0eHHOCTH CTPOEHUS U (DYHKIIMH KEITyIKA.
Ponp COMAHOM KUCAOTHI B KETYIKE.
Tomorpadgus pacrmonokenne OpraHoB NUIIEBAPUTEILHOU CUCTEMEL.
HazoBure minieBapUTEILHBIE KEME3BI U UX PACHOI0KEHUE B MUIIEBAPUTEIBHON CUCTEME
Omimmre CTpOeHUE POTOBOM MOJIOCTH YEJIOBEKA, €€ (P yHKIUN.
CtpoeHue 1 (pyHKIIUM MUIIEBO 4.
10. Crpoenne u (pyHKIIMM KETyOKA.
11. Crpoenne u (pyHKIIMM TOHKOTO KMILIEUHUKA.
12. Ctpoenne u (pyHKIIMM TOJICTOTO KHUIIEYHHKA.
13. Crpoenne u (pyHKIIMM [0 IKEITYyI0IHOMN KEIE3EL.
14. Ctpoenue u (PyHKIIMN TEUECHH.
15. CrpoeHne munieBapuUTENEHEIX KENE3 POTOBOM MMOJIOCTH, UX 3HAYEHHE B MIPOIIECCE MUILIEBAPEHUS.
16. CocraB cexkpera NUIIEBAPUTENBHBIX JKEIE3 POTOBOU IMOJIOCTH, €T0 3HAYEHHUE B MTHUIIEBAPEHUM.
1'7. CocraB cexkpera ne4eHu, €ro 3Ha4€HUE B MMUIIEBAPEHUN.
18. CocraB cexpera noaKeTyq0IHOM K EIE3Bl, €T0 3HAUCHUE B TUILIEBAPECHUH.

N

- O 00 1 h B

INPAKTUYECKAS PABOTA Ne 2 B/IMAHUE ITUHIEBBIX ®PAKTOPOB HA
HENPOI'YMOPAJIBHYIO CUCTEMY

Ilesas paGoTel - ONIPEAETIEHUE POTU BIWAHUSA IMTUIIEBBIX (DAKTOPOB HA HEUPOTyMO PAILHYIO CUCTEMY Ha

OpUMEPE BIUSHUA ACKOPOMHOBOM KHUCIOTHI HA HEUPOMEAUATP AIPEHATHH.

@opmupyembie  kommereniuu: [IK-5 — CmocobeH npuMeHATE CHENUATUM3UPOBAHHBIE U
npoecCHOHATLHBIE 3HAHWA, B TOM UHCIAE WHHOBAIMOHHBIE, B 00JACTH TEXHOJOTHHM MPOHU3BOACTBA
NPOJYKTOB MUTAHUS, ONPEIEIATh HAMPABICHUA PA3BUTHA TEXHOJOTHN MMHMIEBEIX OPOU3BOACTB, ITOBBIIIIEHN
KaueCcTBa U 0€30MaCHOCTH TOTOBOM MPOAYKIINH.

Teopernueckas yacTn

eJI0 CTHO CERKYMBHEFGAVOPraH3Ma 00ecIieuuBaceTCca  BBICOKO ePEeHIIUPOBAHHON CHCTEMOM
H anEmPDHHﬂE%ﬂnn o) quq) pEHIHIP

Hef@gmgp dJHpEHAAE SMM‘T it eHETCMA C}rI]J,ECTB }’E‘T Hd ABYX }’pﬂ BHAX DPFHH'H.?- dIIHH: H E‘pBH OM H
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['ymopaneHas peakiusa OCYIIECTBIAETCS NYTEM IEPEHOCa OMOJIOTMYECKH AKTUBHBEIX BEHIECTB
(TOPMOHOB, MEAUATOPOB) KUJIKUMUA CPEAAMH OPTaHU3MA.

['opmonEr 00pa3yroTCsa B KeNe3aX BHYTPEHHEN CEKPEIMU (MCTUHHBIE TOPMOHEI) U B APYTUX TKAHAX
(rucroropmonsl). K keme3aM BHYTPEHHEH CEKPENMM OTHOCATCA: MIUTOBUAHAA, ITAPANINTOBUIHEIE,
O DKEITyA0YHAs, [TOJIOBEIE JKEIE3El, TUMYC, HAAMOYETHUKH, TUIO(PU3.

Hanmoueunmku — mapHBIN SHOOKPUHHBINM OpraH. Kaxaeli M3 HHAX BKMOYAeT B ceda 1aBe
CaAMOCTOSATENbHBIE SHIOKPUHHBIE KEJIE3EI - KOPY U MO3TOBOH CIIOMU.

Mo3roBoii CnoM HAAMOYEYHUKOB BBIAEIAECT B KPOBR AAPEHANWH, SBIAIOIMIMUCA MTPOU3BOIHBIM
TUPO3UHA. AJPEHATUH BBI3BIBAET CYKEHHUE KPOBEHOCHBIX COCYAOB (KpOME COCYIOOB CEPAIlda M MBIII),
MOBBHIIIAET KPOBAHOE [JABJICHWE, TOPMO3UT (PYHKIMH IKETYJOUHO-KHUIIEYHOTO TpPaKTa, YCKOPAET
CBepTeIBaHME KpOBU. [Ipu okucaeHmn ampeHaqauH TepseT OMOMOTMUYECKYI0 AKTUBHOCTH. ACKOPOMHOBAsA
KHUCJIOTA, ABSAACH CHIBHBIM BOCCTAHOBUTENEM, 3aNIUIIAET AAPEHANMH OT OKUCIEHHUS M BOCCTAHABIMBAET
coeauHEeHHus, OOpasyromuecs W3 HEro 0ol BIAUAHUEM OKHCIWTENEH. IJTO CBOMCTBO BuramuHa C
WO CTPAPYETCA B MOJEIEHOM OIIBITE.

IIpakTHYeckas 4YacThb.

[Tpuntman paboTe 0CHOBAH HA OKUCIUTENHHO-BOCCTAHOBUTENRHON PEAKIINH AAPEHATNHA.

OKUCIEHHBIN aNPEHATIMH UMEET PO30BYIO OKPACKY, B 4EM MOKHO YOEOUTHCSA, UCMOIB3YA B KAYECTBE
OKHUCIUTENA PACTBOP MOAA.

OOopyaoBanne, mocyJa H peakTHBBI: ITATUB ¢ npoOumpkamm; munerka Ha 1 sor (1 mrT);
kanenpHuna (1 mrt); agpenanun 1:1000 (B ammynax); pacrtBop #moma B uomucrom kamuu, 0,002 H.
(pazbaBiAroT HEMOCPEACTBEHHO mepen oneIToM u3 0,1 H. pacTBOpa); YKCYCHOKMCIIBIN HATPUM, HACHITIIEHHBIN
pacTBOp; aCKOpPOMHOBAA KACIOTA, 5 %-1 pacTBop.

Texnuka BoInoJIHeHHS padoTel. B n1Be mpoOupku HamBaroT mo 3-4 kamnu aagpeHaymHa. B ogny u3
HAX IPUIMBAIOT |-2 Kamm yKCYCHOKWUCIOTO HATPUSA U IO KAILULIM pPACcTBOpP MOna (W3 IHUIIETKH) 10
HOABJICHUA PO30BOM OKPACKHM, CBUAETEILCTBYIOMIEH 00 OKWUCIEHMM aapeHainHa. Bo BTOpyr HIpoOHpKY
noOapnArOT 2 Kammm acKOpOMHOBOM KHUCHOTEL, 3aTéM 1-2 Kammm YKCYCHOKHCIOTO HATPUSA U CTOJIBKO
pacTBOpa 1Mo0aa, CKOMBKO OBLIO M3PACXONOBAHO HA OKHUCIEHUE aIpEHATNHA NePBOM mpoOupke. OTMeEdaroT,
MOSABWIACH JIU PO30BAsA OKPACKa.

BoCCTaHOBUTENEHOE NOEUCTBUE ACKOPOMHOBOM KUCIOTHEL HA IPOAYKTEl OKWUCIEHUSA AaqpEeHATINHA
OMPENEIAIOT CAEAYIONMM 00pa3zoM: B MEPBYIO ONPOOMPKY TO0ABIAIOT MO KAMJIAM PACTBOP ACKOPOMHOBOH
KHUCJIOTEI 10 UCUE3HOBEHUA PO30BOH OKPACKH.

KoHTpo/ibHBIE BONPOCHI:

1. Bmiaaue nemocrarka nwim n30bTKa MaKpOHYTpUEHTOB Ha (pynkimo HI'C.

2. YygacTue xene3 BHYTPEHHEH CEKPELUHU B IMTPOLIECCE PETYIAIUM 00MEHA BEMIECTB.

3. 3HaueHue YCIOBHBIX MUAMIEBEIX PE(PIEKCOB O OPTAHN3MA UEIOBEKA.

4. Posib BUTAMWHOB M MUHEPAIBHBIX BEMIECTB B MPOIECCE HEUPOTYMOPATBEHOW PETYIISAINN OPraHU3Ma.
5. KakoBa pois HEHPOTYMOPATbHOU CUCTEMEI B IEATEIBHOCTH OPraHOB MUILIEBAPEHUNA

IIPAKTUYECKAS PABOTA Ne 3 ®U3HOJIOTHYECKOE 3HAYEHUE BEJIKOB

Ilean padoThl — U3YUUTE B CPABHUTEIEHOM ACIIEKTE OCOOCHHOCTH COCTAaBA OEIKOB MACA U IIEUCHU.

@Oopmupyemeie  kommerenuuu:  [IK-5 — CnoocobeH npumeHATs CHEIUATM3UPOBAHHBIE U
npoeCCHOHATPHBIE 3HAHWUS, B TOM UHCIAE WHHOBAIMOHHBEIE, B OOIACTH TEXHOJOTUH MPOU3BOJCTBA
NPOIYKTOB MUTAHUS, ONPEIEIATh HAMPABICHUA PA3BUTHA TEXHOJOTHN MMHIIEBEIX OPOU3BOACTB, ITOBBIIIIEHN
KauecTBa U 0€30MaCHOCTH TOTOBOH MTPOAYKIINH.

Teopernueckas yacTo

benku 3aHMMAOT BEAYIIEE MECTO CPEAM OPTaHWYECKUX SJIEMEHTOB, HA UX JOJI0 NPUXOIUTCA Oonee
50% cyxou maccel k1eTku. OHU BEITOJHAIOT BAKHEHIINE ONOJIOTHYECKUE (DYHKIHU.

benku oprgfiediiE HdEiTca B mMHAMMYECKOM COCTOSHMM: M3-32 HEMPEPHIBHOTO TPOIECCA HX
pa3pyHueHE I-OOPAZORMIVE TPOMCXOIMITIGOHOBICHHE OEIKOB. belkn B OpraHn3Me He IEMOHUPYIOTCH, T.€.
He OTKASHRBAITTER B 3ATAC, TIGABGIO wupam, MOITOMY BaXKHO MX €KCIHCBHOC IMOCTYILICHHE ¢ mHmieH. J{m
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M3y4E€HUA MOTPEOHOCTH OopraHm3Ma B Oenkax m3mepsercs ux OanmaHc, T.€. KOJIMYECTBO MOCTYIMHMBIIETO H
BBIIEJIMBIIEr0CA U3 OPraHn3Ma a30Ta OEnKoB.

Y 310pOBOTO B3POCIOTO YEIOBEKA MPH IMOJHOIEHHOM PAllMOHE CYIIECTBYET a30THUCTOE PABHOBECHE,
T.€. KOJIMYECTBO a30Ta, MOCTYIMUBIIETO C ITAIIENH, PABHO KOJIWYECTBY A30Td, BRIIEICHHOMY W3 Opranusma. B

CIydae, KOrjaa HOCTYIUIEHHE a30Ta IPEBBILAET €r0 BBIACIEHHE, TOBOPAT O ITOJIOXKWUTEILHOM d30THOM
Oamance, T.e. cuHTe3 Oenka mpeobimamaeT HAO €ro pacmagoM. Y CTOMYMBBIA IMOJTOKUTENBHBIM A30THBIN
Oamanc HaOmMIOmAeTCAs NMpU YBEIWYEHHM MACCHI Te€na. B ATHX yCIOBHSAX NPOUCXOOUT 3aI€p:KKa a30oTa B
oprann3me. Korma KOJIMYECTBO BBIBEJEHHOTO M3 OpraHu3Ma a30Ta IIPEBBIMIAET  KOJMYECTBO
OPUCYTCTBYIOIIETO — OTPULIATENBHBIM a30THRIN Oamanc. OH oTMedaercs npu OEJIKOBOM T0JIO TaHUH.

[TunieBsie TPOAYKTEI MO COAEpKaHMIO O€nka HEPABHOLEHHBI, T.K. Oenku 001amaroT pa3MIHBEIM
AMIMHOKHCIOTHBIM COCTABOM, MOATOMY HMX BO3MOKHOCTH MCIOJB30BAHUS OPraHM3MOM HEOOWHAKOBA. B
CBSI3U C 3TUM BBEIEHO MOHATHE OMOJIOTHUUECKON LIEHHOCTH OENIKOB, KOTOpas 00yCIOBIEHA HATMYMEM B HUX
HE3aMEHHMBIX AMUHOKHCIOT, UX COOTHOLIEHHEM MEXAY COOOH M 3aMEHHMBIMHM, a4 TAaKK€ CTEIEHBIO
IEPEBAPUBAEMOCTH (DEPMEHTAMH MMIIEBAPUTEILHOTO TPAKTA.

[TeperapuBaeMoCTE OENKOB JKMBOTHOTO HPOMCXOMKICHWA BEBINIE, YEM PACTUTENBHBEIX. PazmmuHa u
CTEMEHbh WX YTUIM3AIMM B opraHusMme. B cpeguem cmemanHeie O€NKM UMM YTUIM3UPYIOTCAa HA 92%;
KUBOTHBIE Oenku — HA 97%, pacturensueie — MUk HA 83-85%. 3T0 oTamuyne 00YyCIOBIEHO OTCYTCTBHUEM B
JKMBOTHBIX O€IKax JIMMHUTHPYIOIINUX aMUHOKHCIIOT.

[Ipn BRIOOpE MCTOYHMKOB OEIKOB B MUIIEBOM PAMOHE HEOOXOIMMO YUYUTHIBATH HAJIMYHUE B HUX
HYKJICONPOTENMHOB, KOTOPEIE B HMUIIEBAPUTEILHOM TPAKTE PACHANAOTCA C BBICBOOOKIECHUEM ITYPUHOBEIX
ocHOBaHMI. KOHEUHBIM IPOAYKTOM 0OMEHA MyPUHOBBIX OCHOBAHMI B TKAHAX ABIAETCA MOUEBAS KUCIOTA.
Benencreue mimoxoM pacTBOPUMOCTH OHA 3aIEPKHUBAETCS B OPraHU3Me, OCOOEHHO IPU OTrpaHWUYEHHOUN
(pPU3NIECKON HATPY3KE, UTO CITOCOOCTBYET PA3BUTHIO OOJIE3HU NOOATPHL.

IIpakTHYeckas 4YacThb

[Tpuntmn paboTel OCHOBAH HA OOHAPYXKEHMM HYPUHOBEIX OCHOBAHMU B OENIKOBEIX THAPOIM3ATAX
KaueCTBEHHOM PEaKIUEHN ¢ A30THOKHUCIBIM CEPedpOM.

OOopymoBanue, moCyda W PEAKTHBBL. IITATUB C MNpOOMpKaAMHM;, MUIETKH HA 2 Ma (3 mr.);
azoTHOKUCIOE cepedpo, 1 %-it pacTBop.

[IpuroroBnenue ruapom3aToB U3 Mmiaca U nedeHu. Biapemmsaror mo 20 r mAca U MEYEHH, HAPE3AIOT
HA KYCOYKH, MOMENIAT B KOJOB 00BemMoM 100 v u mpumiBarot tyaa mo 30 vt 10 %-i1 cepHOM KMCTOTHI.
KonOsr 3akpeiBaroT mMpoOKOH, Kyaa BCTABIEHEI MIMHHBIE CTEKJISTHHEIE TPYOKH (0OpaTrHBIE XOIOIWIBHUKH).
Cmecn kuoaTaT 45 MUH, HE JTOMycKasa OypHOTO KUNAYEHWSA U MOYEpHEHUA NpoaykToB. llocne oxnaxnmenns
KUIKOCTA CIMBAIOT W HEUTPAIM3YIOT HMX KOHUEHTPUPOBAHHBEIM AMMHAKOM II0 JIAKMYCOBOM WM
MHIOUKATOPHOU OyMaxke, 3aTeM (DUIBTPYIOT, NMPOOYCKas HECKOIBKO pa3 uepe3 (PUILTPBI, 10 MOIYUEHHA
OpO3PAYHBIX (PUIBTPATOB.

Texnuka Bemomnenus padboTel. B nBe mpoOupku HAMMBAOT MO 2 M TUAPOJIMA3AaTa MACA, B IPYTHE
IBE — CTOJIBKO K€ ruApoim3ara nmedenu. B omgny mpoOy ruapommsara msca U OgHy npoly ruapoiamsara
neueHu npumsaroT no 0,5 1 pacTBopa a30THOKHCIOro cepedpa. Hepes 5-10 mun. onpenesaror, mosaBuiack
M MyTh B 3THX MPOOHpKax, A 4ero CPaBHUBAIOT CTENEHb MPO3PAYHOCTHU C TUAPOIM3ATAMH, B KOTOPBIE
A30THOKHUCIO0E CEPEOPO HE MPUOABIAIN.

Cocrasere Tabmuny 3.1 «3HaueHne MUNIEBBIX BENIECTB B MMUTAHUU YEITOBEKAY.

Tabmuma 3.1 — 3HagueHne MATEBLIX BEMIECTB B MMTAHUH YEJIOBEKA

Haumenosauue [MUNIEBRIX | 3HAYEeHHE B | Bouauue Cyrounas B KAKUX
BEIIECTB, Kparkas | MATAaHUU MUTATENL | MOTPEOHOCTE OPOAYKTAX
XapaKTEPH CTHKA. HEIX HAXOIATCSA
BEIIECTB
Ha
NOKYMEHT MOAMNVCAH OPraHH3M
Ceptudmkar: zcﬂﬂﬂigfggf:aggzggﬁgfgigfmemmmﬁ ACI0BCKd,
Branenew:  Ilie6ayxoea TaresHa Anexcarapoena mpr X
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HEOOCTAaTK
e.

Boga (H;0) — sro cpenma, B
KOTOPOU CYIIECTBYIOT KIIETKH,
U TOOIEPKUBACTCA  CBA3b
MEKIY HUMH, 3TO OCHOBA BCEX
KUIKOCTE B OPraHu3me
(KpoBH, UM BL,
MUILIEBAPUTENBHEIX COKOB)

[Ipu yuactu BOAEI
OpPOUCXOaUT 0OMEH
BEILIECTB,
TEPMOPET YA U
ApyTruc
Omomornyeckue
nponeccel. Bwmecre
C TOTOM,
BBIBIXAEMBIM
BO3YXOM M MOYOMN
BOIA BBIBOOUT W3
OpraHusma
BPEIHBIE TPOIYKTEL
oOmeHa.

B 3aBUCHMOCTH OT
moJjia, BO3pacrta M
Xapakrepa Tpyaa
geJI0BEKa,
KITMMATHYECKIX
yCIOBUH BO/JIBI
HeoOxomumo 2 — 2.5
I

C MATBEM | J1 BOOEI C
mamiern 1.2 o1 0.3 1
oOpazyercs B
nporecce oOmMeHa.

Oponm 151
¢pykrer 70 —
95%
Msaco 38 —
T8%
Priba 57 -—
89%
Momoko 88%
Kpyner 10 —
14%

Caxap 0,14%

Beakn —

AKHpbI —

Yriepoasl —

Monocaxapuasl Cg Hyy Og

I'moxoza —
caxap

BUHOTPATHBIN

OpykTo3a — PPYKTOBEIN caxap

['amakro3a — cocraBHasd 4acThb
MOJIOUHOTO caxapa

Mauuoza

Hucaxapuasl Ci; Hiy; Oy

Caxapo3a — CBEKJIOBHUYHBIN

caxap

MasneT03a — CONMOIOBEIN caxap

JlakT03a — MOTOUHBIN caxap

Monucaxapuasl (Cq Hyg Os),

Kpaxman

Kiergarka — nesutro/i03a

P AW Ll
BottyMEHTHEARSA

B GHEHPDTEDH nﬁr
2C0000043E0RR '

llleGayxoea TaTeAHa .l':"..I'IEHEEI)-IE\pDEHEI
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L
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(BAS00060000043E
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Nuymin

IlexTHHOBBLIE BellleCTBA

[Tporonekrnn

[lekTH

[lekTHHOBAA H [IEKTOBRAM
KHCJIOTA

KoHTpoJIbHBIE BONPOCHI:

1. duznonoruueckas poik OEIKOB B OpraHU3Me.

2. UcTOYHMKY MOTHOLIEHHBIX M MEHEE MOTHOLIEHHBIX OEJIKOB B OPTaHU3ME.

3. Ilprnunner nenecooOpa3HOCTH OrpPaHUYECHHA WCTOYHHUKOB ITYPHHOBBEIX OCHOBAHWM B PAalldOHAX
HEKOTOPBIX KOHTMHI€HTOB HACEICHU .

4. OU3UONOTUIECKUE MOTPEOHOCTH B OEIKAX MOOEH PA3HOM BO3PACTHOM KATETOPHH.

5. DcceHnansHeIE (PAKTOPEI, TPUCYTCTBYIONINE B DENIKAX.

INPAKTUYECKAS PABOTA Ne 4 ®U3HOJIOTHYECKAS POJIb KUPOB B OPI'TAHU3ME

Ileas padoTsl — YCTAHOBUTE B CPABHUTENRHO ACHEKTE COAEPIKAHUE XOJIECTEPUHA B OEIKE U KEITKE
UL

@opmupyemsie  kommerennuu: [IK-5 — CmocobeH npuMeHATE CHENUATM3UPOBAHHBIE U
npoeCCHOHATPHBIE 3HAHWA, B TOM UWCIAE WHHOBAUMOHHBIE, B 00JACTH TEXHOJOTHH MPOHU3BOICTBA
NPOAYKTOB MUTAHUA, ONPEIEIATE HANPABICHUSA PA3BUTHA TEXHOJOTUN IMUIIEBEIX OPOU3BOIACTB, ITOBEIIIIEHU
KauecTBa U 0€30MaCHOCTH TOTOBOM MTPOAYKIINH.

Teopernueckasi yacThb

JIumuael MMPOKO OPEaCTABIEHEI B IpUpoae. OHU BXOOAT B COCTAB TKAHEW JKUBOTHBIX M pacTteHuil. B
opraHasme uenoBeka comxepxurca B HopMme 10-20 % xupa, HO MpU HEKOTOPBIX HAPYLWIEHWUAX KHUPOBOTO
00MeEHa, eT0 KOTMIECTBO MOKET Bo3pactu a0 S0 %.

[TumieBsie KUPBI OPENCTABAAIOT COOOM HSPUPBHl TIUNEPUHA ¥ BBEICHIMX JKUPHBIX KHCIOT.
buonornueckas poJib MUMIIEBEIX KUPOB OOYCIOBIEHA CONEPHKAHUEM B HHUX JCCEHIMAIBHBIX (PAKTOPOB
OUTAHWS — MOJIMHEHACKHIIEHHEBIX KUPHBIX KUCI0T (ITHXK) u sxupopacTBOprMEIX BUTAMUHOB.

HeHacrIneHHBIE KUPHBIE KUCIOTE B OOMBMIOM KOJIMYECTBE BCTPEUAIOTCS B COCTABE PACTUTEILHBIX
Macen M IPOAYKTOB MOpA. Bo MHOTUMX pacTUTEnsHBEIX Maciaax ux coxepxanue poxomur a0 90 %
(MOACOMHEYHOE, KYKYPY3HOE, JTbHAHOE, OMMBKOBOE). B mpoaykrax mops mpucyrctByioT Beicmme [THXKK ¢
5-10 1 6-10 IBOMHBIMH CBA3AMH: SMKO3AMIEHTACHOBAA U JOKO3areKcaeHoBasd.

buonornueckas ponas [THXKK 3naumTensHa: OHM ydacTBYIOT B KAa4ECTBE CTPYKTYPHBIX SJIEMEHTOB
KJICTOYHBIX MEMOpaH, BXOIAT B COCTAB HEPBHEIX BOJOKOH, YUACTBYIOT B 0OMEHE BUTAMHMHOB Ipymnel B,
MOBBIIIAIOT UMMYHHBIHN CTATYC OpraHu3Ma u ap.

BeipaskeHHoe  OMOJIOTMYECKOE  OEMCTBUE  OKA3BIBACT Tpynma  KAPOMOJOOHBIX  BEMIECTB:
(ochonunmmasl, TITUKOJIAMAABI, CTEPUHBI U Ap. OHM BXOIAT B COCTAB KJIETOYHBIX MEMOpaH, SAIEPHOTO
BEMIECTBA U LIUTOILIA3MEL

docomimmuasl OTHOCATCA K JMIOTPOMHEIM (pakropam, umu Oorarel Hepa(pUHHUPOBAHHBIE
pacTUTENRHEIE MACTIA.

HckmouurensHo BaxHOE (PU3MOTOTHYECKOE 3HAYEHHE UMEIOT CTEPUHBI, B YACTHOCTH, XOJIECTEPHH.
JTO BENIECTBO BXOJWT B COCTAB KJIETOYHBEIX MEMOpAaH, fABIAETCA MCTOYHMKOM OOpa30BaHMA KEITUHBIX
KHUCJIOT, FDpMDHGB,ﬂgm%EE'MECTE C TEM OHO UMEET OTPUIATEILHYI0 0COOEHHOCTD, T.K. XOJIECTEPUHY
OTBOAUTCS BEAYNIARAKROABOM PABBEFAN aTepocKiepo3a. JlaHHada OmacHOCTE YBEIMUMBACTCA IIPU HAPYILEHUH

oOMERART | B@fﬁ%@%ﬁ&ﬁfﬁﬁﬁ?@é%ﬁﬂmc@ arunos, [THKK, a Takxe mpu n30BITOUHOM MOCTYILICHHH

Bnaneneu: llleG3ayxoea 'LaTbﬂH:a eKkcaHopoBHa

X0JICCTCPHUHA C ITHIICH.
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ITpakTHYeCcKad YACTh:

[Tpunimn oOHapy)KEHUHM XOJIECTEPUHA OCHOBAH HA IIBETHOM KAYECTBEHHOM PEAKIIUH, KOTOPYIO TAEeT
XOJECTEPHH C KOHIIEHTPUPOBAHHOW CEPHON KUCIOTOM.

OOopynoBanue, mOCyaa U PEAKTUBEL: IITATUB € mpoOupkamu; (papopoBeIE€ CTYOKH (21IT.); BOPOHKH
¢ ¢rmisTpamu cyxue (2 mr.); munerka Ha 1 mm (1 mr.); mummap mepaem Ha 25 v (1 wr.); cepHOKUCTEIT
HATPUN KPUCTAILTUYECKUA O€3BOTHBIN UM TUIIC; XJTOPO(PopM; CepHas KMCIOTA KOHIIEHTPUPOBAHHAS.

Texnuka Beimonmnenus paOotel. [IpoOy xemrka (okono 2 r) pacruparor B crynke ¢ 5-10 1
CEPHOKHUCIOTO0 HaTpusa wm rtunca (ang oOe3BoxkuBanusa). B cmecs poOaBmaror npumepHo 15 wm
XJIOpo(popma, XOpOmo NEPEMEMMNBAIOT U PUIBTPYIOT UEPE3 CYXOU CKJIATYATHIN (PUIABTP B CYXYIO MPOOUPKY.
Ananornunou oOpaborke nmoaeepraror Oenok sina. K 1-2 mm kaxngoro (punsrpara 0CTOPOKHO MO CTEHKE
OPUIMBAIOT | MJI KOHIIEHTPUPOBAHHOU CEPHOM KUCHOTHI. [losBneHwe wHa rpaHuie x HUIAKOCTEHM KPACHOTO
KOJIBIIA CBUIETENECTBYET O HATMUMU XOJIECTEPUHA.

KoHTpo/ibHBIE BONPOCHI:

1. CxomcrBO M pazmuusa KUPHOKHUCIOTHOIO COCTAaBa KUPOB IKUBOTHOTO W PACTUTEIBEHOTO
OPOUCX 0K ICHU .

2. Kakue xupsl ycBamBawotca aydme? [lepedncimre KOHTHMHTEHT JIONEH, B PAllMOHAX KOTOPBIX
1EIECO00pa3HO OTPAHUYNUTE MOTPEOIEHUE ANYHOTO JKENNTKA.

3. OU3NOIOTUIECKAS POJIb XONECTEPUHA B OPraHU3ME.

4. HazoBuTe ABHEIEC U CKPBITEIE JKHUPHI.

5. B uem cocrout Ouonormueckas 3P(PeKTuBHOCTE KUPOB.

INPAKTUYECKASA PABOTA Ne5 BJ/IMAHUE YIJIEBO/IOB HA ITPOLECCHI IIMIIIEBAPEHHS

Ilean padoTsl - HCCIENOBAHUE BIWAHUA METHIILIEIUIFOJIO3EI HA CKOPOCTE MEPEBAPUBAHMS KpaxMala.

@Oopmupyemeie  kommerenuuu:  [IK-5 — CnoocobeH npumeHATs CHEIUATM3UPOBAHHBIE U
Opo(peCCUOHANBHBIE 3HAHWA, B TOM UYHCIAE WHHOBAIMOHHEIE, B 007aCTH TEXHOJIOTUM MPOM3BOACTBA
OPOAYKTOB MUTAHUA, ONPEIEIIATh HANIPABIEHUS PA3BUTHS TEXHOJIOTUM MUIIEBEIX MPOU3BOICTB, MOBBIILIEHH
KauecTBa M 0€30MaCHOCTH TOTOBOM HNPOAYKIINH.

Teopernueckasi yacTnb

[TumieBrie BOMOKHA — ATO XMMWYECKHE COCOUHEHHWS BXOIAMIME B COCTAB PACTUTEIBHBIX MUIIEBHIX
OPOAYKTOB M HE CIMOCOOHBIE PACHIETIIATECA MPOTEOIUTHUECKUMHU (PEPMEHTAMU MUIIEBAPUTEIBHOTO TPAKTA
geoBeka. [lo  xummueckod mpupome OHM  IPEACTABAAIOT COOOM  moymcaxapuibl: IEJUTION034,
rEMHIIEIUTION03d, MEKTHHOBRIE BEMIECTBA, a4 TAKKE JMIHUH M CBA3AHHBIX C HUMH OEJIKOBEIX BEIIECTB,
(GOPMUPYIONINX KJIETOYHBEIE CTEHKH PACTEHUI.

Henmocrarok mMAMIEBEIX BOJIOKOH B IMUIIE MPUBOAUT K CHIKEHUIO COMMPOTUBIIAEMOCTH YEJIOBEUECKOTO
OpraHn3Ma BO3JEHUCTBHUIO OKpyxk)aromnien cpenbl. CymecTByeT npsamas 3aBUCHMOCTh MEKIY HENOCTATKOM
NUIIEBBIX BOJOKOH B PAIIMOHE U PA3BUTHEM Pslia 3a001E€BAHUI, TAKUX KAK OKUPEHNE, 3a00JIEBAHUA TOJICTOU
KUIIKH (3amopel, TUBEPTUKYJIE3, PAK), CaXapHbIM OTHA0ET, aTepOCKIEPO3, NIIEeMUIECKas 00ne3Hp cepana u
1p.

Mernmenmomnozy (ML]) Bce mupe uCmomp3yioT B IMETUYECKUX PAIMOHAX B KAUECTBE 3AMEHUTENSA
YCBOSIEMBIX VTJIEBOJOB, HE OOMAmArONMX HSHEPrEeTHUYECKOW NEHHOCThI0. IJTO 0anmacTHOE BEMIECTBO
YBEIMYUBAET 00BEM munM (moriomias OOJbIIOe KOMMYECTBO BOIBI), CIIOCOOCTBYET PAa3BUTHIO ONIYIIEHUA
HACBIMIEHUS, CTUMYJIMPYET ABUTATEIbHYIO AKTHUBHOCTS CTEHOK MUIIEBAPUTENRHOTO KaHama.

YcranoBaeHo, uro M1 MokeT BMUATE HA MHTEHCUBHOCTh NEPEBAPUBAHUSA MUILIEBEIX BEMIECTB, B TOM
U CIIE HA TUAPOJIN3 KpaxMana (L-aMiIa30M, COAEPIKAMIEHCA B COKE MOMKenya0uHon xene3sl. ML Be3sBaer
TOPMOKEHUE aMHUIIOIN3a. IJTOT H(PQPEKT MOKET HMETh 3HAUYEHUE IS 3aMENIEHUA IMOCTYILUIEHUSA W3
KUIIEYHUKA B KPOBh MPOAYKTA THAPOIN3A KPaXMajia — TIIOKO3B U, CIEIOBATENLHO, AT OPEIYIPEKICHUA
TUIIEPIIIMKEMUH, a4 Takike O00pa3oBaHMA JKUPOB, TAK KAK HE MPOUCXOIUT MOOWIM3anus HMHCYJINHA,
YUIACTBYIOMIETO B ABRMeHIARGES: CnegoBaremsHO, morpebnenue Omoa U HAamUTKOB, coxep:xkammx ML,
MMOJIE3HO TSI 6{1}11%‘%]&5?‘%':&5%%%?&6&(1% 4 TAKIKE — OIKMPEHUEM.

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Onpenenenne Bmmanusa MI] Ha mepeBapuBanue kpaxmana amMiiazol HOMKEIYIOUYHOU FKEIE3BI
MPOU3BOINUTCA ITYTEM COMOCTABIECHUA CKOPOCTH €r0 TMAPOIN3a B KOHTPOJIBHEIX ITP00ax U B ONBITHEIX. JTO
BBIABJIAIETCSA MO MCYE3HOBEHUIO CHHEN OKPACKH C HOJOM.

IIpakTHYecKkas YacThb:

[Tpyuniman padoTel OCHOBAH HA CIIOCOOHOCTU Kpaxmala IaBaTh CHMHEE OKpammBaHue ¢ nomom. [Ipu
nepeBapuBaHUN Kpaxmana 00pa3yroTcsa JEKCTPUHEI KPACHO-OypoTO IBETA.

OOopynoBaHnue, Mocyna, PEAKTUBHL: IITATUB C MPOOMPKAMU OJWHAKOBOTO AUAMETPA C KOPKOBBIMH
opoOkaMu; MUOETKH rpaayupoBanHeie Ha | s (1 mr.), wa 5-10 v (3 mwr.); xaneneHuna (lmr.);
METWJTIEIUTIONI03a BEICOKOBA3KAs, 1,5 %-i1 pactBop; kpaxman, 1 %-it pacTtBop; nankpearus, 1%-it pactBop B
0,1 m. NaHCO3; nogn, 0,002 H. pactBOp (roTOBUTCA TEpen OMBITOM IyreMm pazdasnenus Bomou 0,1 H.
pactBopa B 50 pa3); consnas kucnora, 10 %-it pactsop.

Texnuka Beinonnenus padotel. B Tpu npoOupku (Ne 1, 2, 3) nanusaror mo 1 mur kpaxmasna, 3arem B
npoOupku Ne 1 u Ne 2 nobasmsator mo 1 mu Bogsl, B ipodupky Ne 3 — 1 mn MI] (oneirHas mpo6a). B kaxmoyro
OpOOMPKY MPUIMBAIOT TOYHO ITO 2 KAIUIM CHJIBHO pa30aBiIeHHOrO pacTBopa Moaa (He mpekpanias IeUCTBHUE
ammtasel). B nBe mpoOupku: Ne 2 u Ne 3 (omerrhyro )mpuymBarot mo 0,2 mi pacTBopa maHKpEeaTHHa, HauuHAasA
C OomeITHOM mpoOBI. Bece mpoOupku 3akpeiBaroT mpoOKaMil M OCTABISAIOT MPU KOMHATHOM TEMITEpATypE.
HaOmromaroT 3a CKOPOCTEIO M3MEHEHUSA CHHEW OKpackw B mpoOupkax Ne 2 m Ne 3 ¢ mankpeaTMHOM, 4TO
CBHUIETEIBCTBYET O paCIIEIUIEHNH KpaxmMaia (mpooupka Ne 1 0e3 maHkpearuHa CIy)KAT KOHTPOIEM).

MoOxKHO M3MEPUTE pa3HULY B CKOPOCTH U3MEHEHUA OKpacku B mpoOupkax Ne 1 (koHrpoms) u Ne 2
KOMTUUECTBEHHO, OTMETHUB IO CEKYHIOMEPY, KOTAa 3TO Haubomee 4eTko nmpoaBuTcs B mpodupke Ne 2 (myrem
comocTaBiaeHusA ¢ uBeToM npodupku Ne | | kyna mankpeatnn HE 10OABIAIM ). 3aTEM MPUIMBAIOT B MPOOHPKY
Ne 2 mneckompk0 Kamems (2-3 Kamwim) CONAHOM KHUCIOTHL Ui HOpPEKpameHus AEHUCTBUA (pepmeHra u
OMPENENAIOT, 3d KAKON IMPOMEKYTOK BPEMEHH OKpPACKa C MOOOM B ONBITHOU npoOupke No 3 mocruraer Tou,
KOTOPYIO UMEET pacTBOp B npodupke Ne 2, kyna Oputa Impumra KUCIOTa.

[Tpumeuanne. Ecim mankpeatnH OU€Hb AKTUBEH U MOCIE €r0 M00aBIEHMA CUHAA OKpacka C MOA0M
cpa3y ucue3aer, 3apanee nogouparoT pazdasieHne uCTOYHUKA (pepmenTa, uTOOBl 4ETKOE N3MEHEHHE 1IBETA B
npoOe 0e3 ML mpoucxomuno B reuenue 1-1.5 mun.

[IpuroroBnenne pacropa metnmiewnoaodel. 1.5 r MI[ 3amBaror 50 M kunsamen BOABI U
OCTABJIIIOT HA HECKOJIIBKO MUHYT I HA0OYXaHWA, BPEMSA OT BPEMEHHU MOMEIMUBaA. 3areM no0asmsaror 50 mn
JIEIMHON BOIEI, XOPOIIO MEPEMEIIMBAIOT M MTOMEMIAIT B XomoaunsHuk mpu 0-4 °C.

KoHTpoO/ibHBIE BONPOCHI:

1. Crpoenne n GyHKIIUM TOJICTOTO OTAENA KMIIEYHHKA.

2. XuMHYECKAsA NPUPOJA MUAEBEIX BOJIOKOH.

3. Ponp mUMIEBEIX BOJIOKOH B OPOIECCAX MUIIEBAPEHUS.

4. ICTOUHMKY OUIIEBOTO CHIPBS, OOTATOT0 MUMIEBEIMH BOJTOKHAMMU.

5. ITunieBeie moToku, (POPMUPYEMEIE 3d CUET UCHOIB30BAHNSA ITUIIEBEIX BOJIOKOH MUKPO-

(pJIOpOM KMILIEYHUKA.

INPAKTUYECKAS PABOTA Ne 6. DU3NOJIOTHYECKAS POJIb MUHEPAJIBHBIX BEUHIECTB

B OPTAHU3ME
ITean padoThl — 03HAKOMHUTECS ¢ OCHOBHBIMU UCTOYHHUKAMM JIETKOYCBOAEMOTO KAIBIIMA U JKEIE3A.
@opmupyembie  kommerennuu: [IK-5 — CmocobeH npuMeHATE CHENUATM3UPOBAHHBIE U

npogeCCHOHATBHBIE 3HAHWA, B TOM UWUCIE WHHOBAUMOHHEIE, B O00JACTH TEXHOJOTMU MPOU3BOIACTBA
IPOIYKTOB MUTAHUS, ONPEIEIAT, HATPABICHUSA PA3BUTHA TEXHOJOTHUN MUIIEBEIX OPOU3BOICTB, TOBEIIIIEHNS
KauecTBa U 0€30MaCHOCTH TOTOBOM MTPOAYKIINH.

Teopernueckas yacTo

Ponp MuHEpanbHBIX BEMIECTB pa3HooOpazHa. OHM COAEPIKATCA B MPOTOILIA3ME M OMOIOTHYECKUX
KUIKOCTAX, ABJLAIOTCA HEOOXOAUMBIM YCIOBHEM I/ HOPMAJILHOU KU3HEACATEILHOCTH KJIETOK M TKAHEH.
MaKpO3IeMEHTH s RN A HAEINE B OCHOBHEIX OOMEHHEIX TPOIECCAX: BOTHO-COMEBOM, KHCIOTHO-
merestHON:  NaposIrEsESPEIE 7 BXONSID00BIE COCTAB  CJIOKHBIX OPraHMYECKUX COEOWHEHWM, HAIIPUMED,

reﬁﬂﬁﬂhHawf%Wﬁﬁ%ﬁfﬂ%ﬁﬁ%, BUTAMHUHOB.
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K naubonee ne()MUMUTHEIM MWHEPAIBHEIM BENIECTBAM, B PAIMOHE COBPEMEHHOTO YEIOBEKA,
OTHOCATCA KAIBITAH U KEIE30.

B 3aBucumocTH OT nmpeo0iagannsa KAaTHOHOB WM @HWMOHOB B IMUIIEBEIX MPOAYKTAX MPOSABIAIOTCA UX
MIEIOYHBIE UM KUCIOTHBIE CBOMCTBA. MOJIOKO, OBOMIM, (PPYKTHI, ATOABI MPUAAIOT PAIMOHAM IIETOYHYIO

HAMPABJICHHOCTE, 4 MACO, PbI0a, A1, KPYIBL — KUCIOTHYIO.

OCHOBHBIM CTPYKTYPHBIM KOMIIOHEHTOM KOCTE€M ckenera smiasgerca kKampuuil (Ca). B Oonsmom
KOMUUECTBE KAJNBIUA HYKIOAOTCA OETH, B BHAY HWHTEHCHBHOTO pocra Kocreu. Kampimi moMuMmo
IUTACTUYECKUX (PYHKIMHM BBITOJHAECT OIPEACIECHHYI POJb B WHUIMAIWWA MBIMIEYHOTO COKPANIEHUS,
ABIAECTCA HEOOXOOUMBIM KOMIIOHEHTOM CBEPTHIBAIOMIEN CHUCTEMBI KPOBH, ITOBBIIIAET PE(PICKTOPHYIO
BO30yIMMOCTE CIIMHHOTO MO3TA. ¥ CBAMBAEMOCTh KalbIMA OPraHU3MOM 3aBUCHUT HE TOJBKO OT COAEPKAHUA
€r0 B MPOIYKTE, HO M COOTHOMEHMWA C APYTUMH KOMMIOHEHTAMM MNHIIW: XUpamu, Marauem, (pocdopom,
Oenkamu.

Henmocrarounoe nmorpebieHne kamplusa C OUIIEH WJIM HAPYIIEHWE BCACBIBAHWUS €0 B OPraHU3ME
OPUBOAUT K JEMUHEPATH3AINH KOCTEN — Y B3POCHBIX (OCTEONMOpPO3), Y AETEHU PA3BUBAETCA PAXUT.

BropeiM, Kak yxk€ OTMEUAIOCH BBIIIE, AEPUIMTHBIM SIEMEHTOM IMUIIEBEIX PAIMOHOB SABIACTCA
kene30. JJanHeii MUKPOAIEMEHT HEOOXOIUM 1A 00eCTIeueHns IBIXaHH s, KPOBETBOPEHUA, BXOIUT B COCTAB
[UTOIIA3MBI, KIIETOUHBIX AIEP U PAna (PEPMEHTOB.

YcBoeHUIO Kene3a NPEemATCTBYeT miaBeneBas kuciaora u  ¢urtuH. Ilpu nemocrarke xenesa
pPa3BUBACTCA MAJIOKPOBHUE, HAPYIIAOTCS ra3000MeEH, KJIETOYHOE JEIXAHUE.

ITpakTHYecKad YaCTh:

[IppHiin ompeneneHusa Kadbliisid OCHOBAH HA €r0 OCAXKACHWM NIABEIECBOKUCIBIM AMMOHHEM B
c1adomENnOYHON Cpene.

[Ipynimn onpeneneHusa Jkene3a OCHOBAH HA BBIABICHUM OKHCHOTO JKEJIE€3a MO PEAKIUU C
POIAHUCTEIM AMMOHHMEM WJIM KAaTHEM, M 3aKUCHOE KEIe30 - M0 peakuuu ¢ peppuimanuaom kamis (KpacHo#
KPOBSHOU COJIBIO).

OOopynoBaHue, moCyaa U PEAKTUBEL: MITATHUB ¢ MpoOupkamu; munetkn Ha 1 v (4 mt.), Ha 2 mo (4
mt.), Ha 5 v (1 mT.); konOsr Ha 25 Mt (2 wit.); kanenpbHUIA 11 ammuaka (1 . ); ammuax 10 %-11 pacrBop;
yKkCycHasa kuciaora, 10 %-u pactBop; aMMOHMH NIABEIEBOKHUCIBIN, HACBIMIEHHBIM PAcTBOp; POTAHUCTHIN
Kaymi i aMMoHui, 50 %-1 pacTBOp; JKENE30 CUHEPOANCTHIN Kanuil, 1 H. pacTBOp; Xnopua Kaaenus, 220 mr
% w1 pacrBop; xmopun xkemesa (III), 0,1 %-it pacrBop; comsnas kucnora, 10 %-it pactBop
KOHIICHTPHUPOBAHHAA.

Texnuka BeimomHenua padOorel. [la ompenenenus kampimsa K | M MuHEpanmmsara TBOpOTa U
rOBAOUHBEL T00aB0T 1o 4-5 kamens ammuaka. Ecmi BEImamaer 0Camok, €ro pacTBOPSIOT, H00ABmAsA MmO
karwrM npuMepHo 0,5 mi ykCycHON KUCIOTHE. K mpo3pauHsiM pacTBOpaM MPHIJIMBAIOT MO KAarmMm | mit
pacTBoOpa MIABEIEBOKUCIOTO aMMOHUA. CpaBHUBAIOT CTENMEHh MOMYTHEHHA MUHEPATIU3AaTOB TBOPOTra U MsACA.

Texnuka Beimonuenus padboOTEL

1. Onpenenenne HamM4usa OKUCHOTO kene3a: K | mn kaxkmoro mmHepanmmsara nodasmsrorT 1 mm
COJISTHOM KHCIIOTEL, 3aTeéM | M1 pacTBopa poOaHMCTOr0 Kaausd WM aMMOHMWS, CPABHUBAIOT UHTEHCUBHOCTH
KPACHOM OKPACKH BEITSIKKHU U3 30161 TBOPOTA U MSICA.

2. OnpeneneHue HATUUMA 3aKUCHOTO Kene3a: K 1 Mir kaxaoro muHepanusara nodasmaaror mo 0,5 mut
pacTBOpa KeIe30CHHEPOAUCTOT0 KATIUA; CPABHUBAIOT MHTEHCUBHOCTh U3MEHEHHUA OKPACKHU B BBITSKKAX M3
30JI6 TBOPOTA U MsACA.

[IpuroroBienne BEITSKKA W3 3071BI TBOpOora m msaca: B ¢apdopoBoil CTynke HM3MEILUalOT MACO,
oTOuparoT HaBecKy 12.5 r , moOMenIaroT B TUTEIb M BBEICYLIMBAIOT BHAUANIE HA BOAAHOU OaHE 10 MOJHOTO
yIAIEHUs BJIATH, 4 3aTEM B CYIIIJIHHOM MKa(]y IO MOCTOAHHON MACCHI.

Takomy ke BeICymmBanuoo mnoasepraror 12,5 r TBopora. Turim ¢ mpobamm nmOMEmawT B
My(DENBEHYI0 ME€Yb, OKOJO ABEPIEBI, 10 OKOHYAHUA BhIAeNeHUA Oypeix mapoB. [lo mepe o3onenus mpoObl
OpoaBUrarT B riay0s mydend, rae remneparypa gocruraer S000C. Ecim 301a 10aro oCTaercs 4epHOM, TO

OpOOEL mnnexargﬁﬁﬁﬁﬁﬂéﬂ%%}ﬁ%%ﬂmm K HUM J00aBIAIOT HECKOJBKO KAmElIk pPAacTBOpPa MEPOKCHIA
BO/IOPORAETI PATENHHEE AT PERCIHIBB ARV CHIBBA CHKUTAIOT N0 NOCTOSHHOM Macchl. K 30me mpubasmsror 10 vt

10 B6¥H° Eon o RCHOTer, a1 PearoT Ha BogaHOIT Gane 5 MUH U PUILTPYIOT B K0I0y 0OBEMOM 25 M,
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(PIIBTP MPOMEBIBAIOT MOAKUCIECHHOW BOIOU (3 MJI KOHIIEHTPUPOBAHHOW COJITHOM KUCIOTEL HA | TP BOIEI),
KOTOPOU JOBOAAT OOBEM BBITAKKH 10 METKH.

Munepanuzar MOKHO 3aMEHUTB.

1. Jlna onpenenennsa kaneuua roToBAT 220 Mr %-M pacTBOp XIOpHUAA KATBIHUA B COJSTHON KHUCIOTE
(10 v 10 %-#1 comsoM KuMCIOTHI moBOAsAT a0 50 mun momkmcaeHHoi Bomou: HA 40 s Boaer 0,06 mn
koH1eHTpupoBanHoit HCI). B 1 mur Takoro pactBopa comepxurcs 0,8 Mr KaabIusa, 9TO COOTBETCTBYET €r0
KOMWYECTBY B | MJI MUHEpAIM3AaTa U3 TBOPOTA (Imocie pazdaBneHus, yKka3aHHOT O BEIIIE).

Jlna ompeneneHus KOIWYECTBA KaJNbIWA, COOTBETCTBYIOMIETO €r0 COAEPKAHUI0 B MHUHEpAIA3ATE
msaca, 220 mr %-1 pacTBOp XJIOpUAA KAIBIHA Pa30aB/AIOT TEM K€ PACTBOPOM CONAHON KUCJIOTHI B 15 pas;
OPOBOJIAT UCCIENOBAHNE B 1 MII 5TOTO pacTBopa.

2. Jlna onpenenenus xenesa rotoBat 0,1 %-i1 Bogusrid pactBop xmopupaa xenesa (III), 1mm storo
pactBopa pasz0aBmaroT B 25 pa3 COMAHOM KHCIOTOM (KAaK yKAa3aHO AJA pacTBOpa XJIOPUAA KAIbIMA).
KomruecTBO ke€y1e3a B HEM COOTBETCTBYET CONEPKAHMIO ATOT0 AJIEMEHTA B MUHepaym3are n3 msaca. [locne
pa30aBiIeHUA 3TOTO PACTBOPA B 7 pa3 IMOIY4YACTCA KOHLIEHTPALMA KEI€3a, MPUMEPHO COOTBETCTBYIOMIAA €T0O
COJIEP/KAHUIO B MIHEPAIN3ATE TBOPOTA.

3amanue 2. 3amomHure Tadmny 6.1.

Tabmina 6.1 — 3HaueHne MUHEPATBLHBIX BEMIECTB B MUTAHUM YET0BEKA

HanmenoBanue 3HAYEHHE B MUTAHUMN Cyroun | B kakux mpoaykrax HaxoasaTcs
MUHEPAITBHBIX BEMIECTB as
noTped
HOCTB
Makpod/ieMeHT bl
Ca — KaapIui Heobxomum opranmsmy | 0.8 T Monounsle TpPOOYKTHI, ANIA,
YyeIOBEKA I MOCTPOEHUA x71e0, KaIrycra, CBEKIIA,
KOCTEH, 3y00B, TS 0000BEIE.
HOPMAaNbHOU OeATEIbHOCTH

HEPBHOU CHCTEMBI WU CEpAIIA.
Brauser Ha poOCT M TMOBBIMIAET
COMPOTHUBIAEMOCTh OpPraHU3Ma
K WH(PEKIIMOHHBIM
3a00meBAHIAM.

P — dochop

Mg — marauu

Fe — xenezo

K — kamui

Na — narpun

Cl — xmop
S —cepa
Mukpos/jieMeHT bl
BOoA H
Cu EE%E%%&T:CQEﬁ&%ﬁﬁgﬁ%%:E EzgsiqgizﬂmﬁmmmaE
Bnageney;: leb3yxoBa |aTekAHAa eKcaHapoBHa
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[Ipumeuanue: coorHomenue kaneius, (ocpopa m marnua pomkHo Ovite 1:1,5:0,5. bonee

OnmaronmpuATHOE COOTHOUIEHUH B MOJIOKE, CBEKJIE, KAMyCTe, JIYKE, MEHEee OIaronpuaTHOE — B KpyIax, MsiacCe,
peIOE, MAaKapOHAaX.

KOHTPOJIBEHEIE BOTIPOCHI

1. @uznonoruueckas pojb MakpOIIEMEHTOB B OPraHU3ME.

2. OU3NONOTHYECKAA POJIE MUKPOSIEMEHTOB B OPTAHU3ME.

3. Oco0EHHOCTH MUHEPATEHOTO COCTABA MAMIEBEIX PAIMOHOB I AETEN MIKOJIBHOTO BO3PACTA.
4. ITpuBegure npumepsl noCaeacTBU Ae(UIuTa 1 N30BITKA MAKPOIJIEMEHTOB B ITUILIE.

5. IlpuBenure npumeps! MOCAEACTBUA AS(PUIIUTA U M30BITKA MUKPOSIEMEHTOB B ITUILIE.

INPAKTUYECKASA PABOTA Ne 7 BUTAMUHLI. UCTOUYHUKH. 3BHAUYEHHUE J1JIA
OPI'AHU3MA YHEJIOBEKA

Ileas paGoThl - 03HAKOMUTHECA C BIMAHHUEM TEXHOJIOTMUYECKOH OOpaOOTKH CHIPBA HA ITMIIEBYIO

[IEHHOCTh TOTOBOTO MNpoAykTa. OUEHWUTh HOTEPU BUTAMHUHOB M MHUHEPAIBHEIX BEMIECTB B 3aJaHHOM
NPOIYKTE, MOJIb3YACH TAOIMIIAMH XUMHUYECKOTO COCTABA CHIPhS M TOTOBBIX IMMPOAYKTOB.

@opmupyemere  kommerennuu: [IK-5 — CmocobeH npuMeHATE CHENUATM3UPOBAHHBIE U
npoeCCHOHATEHBIE 3HAHWUS, B TOM UHCJAE WHHOBAIMOHHBEIE, B O00MACTH TEXHOJOTHMM HPOU3BOICTBA

OPONYKTOB ITUTAHU:A, ONPENEIATh HANPABICHHSA PAa3BUTHA TEXHOJIOTHH MUIIEBBIX IMPOU3BOICTB, ITOBLIILIEHUS
KaueCcTBa U 0E30MaCHOCTH TOTOBOU MPOIYKIINH.

Teopernueckas gacts

[TunieBas EHHOCTE TOTOBOTO NPOAYKTA 3aBUCUT OT MUMIEBOM LEHHOCTU CHIPEA U TEXHOIOTHIECKUX
MPOIECCOB €r0 mepepadoOTKU, KOTOPEIE MOTYT CHU3UTH WJIM MOBBICUTE MUIIEBYIO 3HAUMMOCTE MPOIYKTOB. B
PE3YJIBTATE PA3JMYHBEIX TEXHOJIOTHIECKUX MPHUEMOB 00pPA0OTKH CHIPESA NPOUCXOIUT (PU3UKO-XUMHUYECKHUE U
OMOXMMMYECKHE MNPOUECChl, TAKWUE, KAK THIPOIN3, AeHaTypauus OenkoB, Kapameau3alus YTJIEBOJIOB,
OpokeHne, OKMCIEHUE JIMITUA0B U Ap. 3HAYWUTENLHE TOTEPU BUTAMUHOB U MUHEPAILHBIX BENIECTB.

[Tockonpky yenoBek OOMBIIYIO YACTE MMM UCHOIB3YET ITOCIE TEXHOIOTUIECKON 00padoTKM, BEIOOD
crtoco00B U COOMIOIEHNE TEXHOMOTUYECKIX PEKUMOB UMEET OOMBIIOE 3HAUEHUE OJIA COXPAHEHUSA MUMIEBOM
IIEHHOCTH.

CocraBere Tabmuny «3Ha4eHNE BUTAMUHOB B MUTAHUM YEI0BEKA»

[Tpumeuanue: MoxHO 100ABUTE rpady U3MEHEHNSA ITPHU TEIIOBOU U KYJIMHAPHOM 00padoTke.
Tadmma 7.1 — 3HaueHue BUTAMUHOB B IMMTAHUH YEJIOBEKA

Hanmenoranue 3HAUEHUE B Bausanue CyrouHas B kakux
BUTAMUHOB KpaTKas MU TAHUHT BUTAMHHOB, Ha MOTPEOHOCTE MPOOYKTax
XapaKTEPUCTUKA OpraHusMm HAXOOATCA
JEIOBEKA.
BuramuHe Beimomusaror pons | OTcyrcrBue HUcuucnaerca B | Comepxarcs nodru
HU3KOMOJIEKYJIAPHBIE | OMOIOTMYECKUX BUTAMHUHOB — | MITMTpaMMax | BO BCEX HHUIIEBBIX
OpraHu4decKue PETYIATOPOB ABUTAMITHO3. MPOIYKTAX
BEMIECTBA PA3IMIHOU | KU3HEHHBIX Henocrarok
XUMHYIECKOU POIIECCOB, BUTAMHUHOB —
IPUPOIEL. NOKYNEVRASEBYERT B | THITOBUTAMMHO3.
SNEKTPAHYBH LB BRI N3081TOK
Cepruduar:  2C0000043€9 a%ﬁﬁgﬁfﬁﬁmmmmﬁE B TANVEOR
Bnaneneu: llleGayxoea TaTps a
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TKaHEeH, TANEPBATAMHHO3.
OO JAEPKUBAIOT
3ANIUTHEIE
CBOMCTBA
OpraHu3Ma.
BogopacTBopHMbIe BHTAMHHbBI
C — ackopOuHOBas | YuacTByer B | Hemocrarok 70 — 100 mr B cBexux oBomax
KHUCJIOTA OKHCIIUTEILHO- putamuHa C B 51 IUI0Iax,
BOCTAHOBUTEILHEIX | MATAHWE CHUKAET 0COOEHHO MHOTO B
IpoIeCcCcax COMPOTUBIAEMOC NINIIOBHUKE,
OpraHu3Ma, Th YEJIOBEUECKOT0 4EepHOU
OKa3kIBaeT Opra’Husma K CMOPOIHHE,
BIINAHUE Ha | 3a00meBaHMAM, KpaCHOM mOepue, a
OETKOBEIN, OTCYTCTBHE TAK)KE€ B  3€JICHU
YTJIEBOTHBIH U | BBI3BIBAET LIMHTY. METPYILKH,
XOJIECTEPUHOBBIN yKpomna,
0OMEH. OeTOKOUYaHHOH
Kanycre, A0m0Kax
1 JIp.

P — Ouodnasononn

B | — Tmamun

B 2 — pubodnaBun

PP —
KUCIOTa

HHUKOTHHOBAA

B ¢ - nupunokcun

B ¢ -

KHCJIOTA

(ponueBas

B |, - koOomamMmH

BIS_

KHCIIOTA

[TAHT daMOBaAd

XOJIUH

H — OunotuH

AupopacTBopuMbIe BATAMHHBI

A —peruHOI

D — kampundrepon

VUCAH

INEKTPGHHOW NOANUCEIOD
8B952205E7BAS00060000043E
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K - ¢pnmnoxunon

BuraMuHoOnoao0HbIe BellleCTRA

F

U

KoHTpo/ibHBIE BONPOCHI:

1. Bnusanue teruioBou 00padoTKn 0EIKOB HA MX OMOJIOTHYECK VIO HEHHOCT.

2. U3menenune numnieBoM EHHOCTH KHUPaA B MPOIECCE €r0 XPAHECHHUA.

3. Oka3sIBaeT M BAMSHUE THAPOIN3 OENIKA U KUPA HA UX MTUIIEBYIO IEHHOCTE?

4. KakoBEI MOTEPU OTJEIBHBIX BUTAMUHOB MIPU PA3JIMYHBIX CrIOco0ax 00paboTKu ChIPhA !

5. B Kakux ciaydadx HOpPOUCXOOAT IMOTEPH MHUHEPAIBHEIX BENIECTB B TOTOBOM HPOAYKTE II0
CPABHEHUIO C CBIPEEM?

INPAKTUHYECKAS PABOTA Ne 8 OCOBEHHOCTHU ITNINEBOT'O PAIIUOHA IIPH

3JABOJIEBAHHHU IMMOYEK
Ile/ib: MO3HAKOMUTE CTYAEHTOB ¢ 0COOEHHOCTAMU MUIIEBOTO PAIIUOHA TP 3a00JIEBAHUAX TTOYEK.
@opmupyemere  kommerennuu: [IK-5 — CmoocobeH npuMeHATE CHENUATM3UPOBAHHEBIE U

npoeCCHOHATEHBIE 3HAHWUS, B TOM UHCJAE WHHOBAIMOHHBEIE, B O00MACTH TEXHOJOTHMM HPOU3BOICTBA
NPOIYKTOB MUTAHUS, ONPEIENATh HANPABIEHU PA3BUTHS TEXHOJIOTUM IMUIIEBBIX NPOWU3BOICTB, MOBBIIIECHU
KauecTBa M 0€30MaCHOCTH TOTOBOM MPOAYKIINH.

Teopernueckas yacTo

[TpaBunenOE muTanue mpu OOJE3HU ITOUEK COCTOUT B TOM, YTO NOTPEONCHNE KATOPUH TOJKHO OBITH
BBICOKMM, HE MeHbme 3500 kkan/cyT, tHAYe OPraHu3M CTAHET PACXOI0BATH COOCTBEHHBIE KUPHI U OEIKH,
YBEJIMYMBAS HATPY3KHU HA OOJIbHBIE MOYKH.

Jluera mpu Ooneznn mouek rudOkas. E€ nems — CHUKEHME HATPY3KHW HA MMOYKH, MOAAEpKKA OamaHca
KUIKOCTH U XMUMHWUYECKHUX BEMIECTB, KOPPEKUMA OOMEHHBIX IponeccoB. [Ipu Xponmdueckonl mo4euHoun
HEOCTATOYHOCTH Ha3Hagaercs crporas muera (crom Ne7) — C MCK/IIOYEHUEM COJIH, YMEHBIICHHUEM
ixugkoctu 1o 0,8 m/cyr. Ilpu gpyrux 3aboneBanmsax HeT KECTKMX TpeOOBAHMN K PAIMOHY, OTHAKO
CYILIECTBYET PAJ OTPAHUYIECHHH.

CocraBnsaa nuery, HEOOXOQUMO 3HATH, UEro Hemb3sA npu Oome3znu modek. [Ipu mobom HapymeHun
()YHKIIMOHUPOBAHMUA IMOYEK 3aNpenieHbl OyIbOHEI PBEIOHBIE, MACHEIE, TPUOHBIE M CYNBl HA MX OCHOBE;
KUPHOE MACO;, MOpckas perda; rpubsei, ropox, (acoss, cosa. Ilpu BoOCmamuTensHBIX MpoOLECCAX U
MOUEKAMEHHON OO01€3HN 3ampenialoT pa3gpa)karoniue OpPOOYKTHL — Pa3IMUHBIE MACHBIE OEIMKATECH M
COJIEHBS; HE PEKOMEHAYIOT MMPOAYKTHL, KOTOPEIE COMEPKAHUEM S(PUPHEIX MACENI OKA3BIBAIOT PA3APAKAIONIEE
NEUCTBUE HA TKAaHb IMOYEK — MIABENIb, PEIUC, JIYK, YECHOK; KOo(e, kakao, mokoman. MoxHO nu mpu
3a00JIEBAHUM MTOUEK €CTh MIOKO0J4a], HECMOTPS Ha 3anper? OCHOBY MIOKOJIaAa COCTABIAIOT K UPHEI (10 80%) u
caxap. [TosTomy mepepaboTka KOMOOHEHTOB MIOKOJIAAA 1A MOYEK — TKETAA HATPY3KA.

ObopyaoBaHHe H MAaTepHAJIbI

1. Tabmu1ter sHEPreTUYECKON HEHHOCTH NTPOAYKTOB ITUTAHUA.

2. Tabmuupl TUIIEBON IEHHOCTH MPOIYKTOB IMMUTAHUS.

Yxa3aHHs 110 MNOPAJAKY BbINOJTHEHUS padoThI

1. ITozHAKOMUTECS C TEOPETUIECKUM MATEPHATIOM, COAEPKANIUMCA B METOIUUECKOM MO COOMH.

2. [lomoOpars, MOIB3yACE METOIMIECKUM MOCOOUEM ACCOPTUMEHT MPOIYKTOB U Omron A
COCTABJICHUA CYTOYHOTO MUIIEBOTO PAIMOHA ITPHU 3a001€BAHUH TTOYEK.

3. ITogcumnTars SHEPreTHYECKYIO IEHHOCTH MPOIYKTA.

4. CocTaBUHpGYEQ HHEAH/EAILICBON PAIIMOH TIPH PA3IMIHBIX 3200/I€BAHNAX ITOYEK.

C,I[EJIEI,TB BHOA TN ”%'OHGISHMEHEM TOr0 WJIA WHOTO CYTOUYHOTO THIIEBOTO PAIiOHA MPH
326 im wkaT: 2C000D043E9ABBBI52205E 7BA500060000043E

EE@HI{I’{ %%@Jﬁa TateAHa AnekcaHopoBHa
3anonauTs Tabmy 8.1
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Tabmna 8.1 — CocraBieHue CyTOUHOTO paroHa MpH 3a00IEBAHNAX MOYEK

3aboneBaHuEe MOUEK Pexomennyemeie JHEepPreTuuecKasn CocraB
MPOAYKTEI TUTAHU A LIEHHOCTE MPOAYKTA CYTOYHOTO
MTATAHAS pamuoHa

1. Ilpu xpoHM4ECKON MOYEUHOU
HETOCTATOYHOCTH HA3HAYAETCA
CTporas auera

2. Hapymenue (pyHKIMOHUPOBAHUA
MOYEK

3. ITpu BoCmammTenpHEIX MTPOTIECCAX
1 MOYEKAMEHHOU O00ne3HN

KoHTpoJ/ibHBIE BONPOCHI:

1. Kakue npoaykrel 1 Onrona D0IKHEL OBITE UCKITFOUEHE! U3 quetsl Ne7 107

2. Kakne nmpoayKTel 1 HEOOX0IMMO OTPAHUYNUTE HPH 3a00I€BAHNN CaXapHBIM guadeTom?
3. Kakue MeTobl KyJIMHAPHOM 00pabdOTKH CrneayeT OpUMEHATE PH 3a001€BAHUN ITOUEK !
4. KakuM qomkeH OBITh PeXUM IMTUTAHWUA TPHU 3a001€BAHUM ITOUEK?

INPAKTHYECKASA PABOTA Ne 9 OCOBEHHOCTH ITMINEBOT'O PAIIUOHA IIPHU

3ABOJIEBAHUH CEPJIEUHOCOCY/JIUCTON CUCTEMBI

Ile/lb: ITO3HAKOMUTH CTYAEHTOB C OCOOEHHOCTAMM TMIIEBOTO panuoHa IIpU  3a00JIEBaHUAX
CEPAEIHOCOCYIUCTON CUCTEMEL.

@opmupyembie  kommerennuu: [IK-5 — CmocobeH npuMeHATE CHENUATM3UPOBAHHBIE U
npo(eCCHOHATLHBIE 3HAHWUA, B TOM UHCJIE WHHOBAIUOHHBIE, B 00I4aCTH TEXHOIOTMM HOPOU3BOIACTBA
NPOAYKTOB ITUTAHUA, ONIPENEATE HATPABICHU PAa3BUTHA TEXHOJOTAN IMHIIEBEIX IIPOU3BOICTB, [TOBBIIICHU
KaueCcTBa U 0€30MaCHOCTH TOTOBOM MPOAYKIINH.

Teopernueckas yacTh

CepneuHocoCcyaucTeie 3a00JIEBAHNS 3aHUMAIOT MEPBOE MECTO IO ITOKA3ATEIAM CMEPTHOCTH. lakue
3a00JIeBaHMsA, KAK HMIIEMUUECKas OO0JIE3HB CEpAla, MOPOKHU CEpld, apTEPUAIbHAS TUIEPTEH3UA, UHCYIIBLTHI,
MH(ApKT MUOKApJa, aT€POCKIEPO3, d TAKKE BAPUKO3HOE PACHIMPEHUE BEH JICUYUTh HYKHO HEMPEPLIBHO U
koMIJIeKCHO. [IpaBunsHOE muranue cmocoOCTByeT yeuneHuio 3(pPEeKTUBHOCTU ITEKAPCTBEHHBIX MPEMAPaTOB,
4 TAK)KE MOKET MPOUIUTH KU3Hb OONBHBIX. K TOMY €, NpaBWILHOE MUTAHUE SABIAETCA MPO(PUIAKTHUKOMN
3aboneBaHuN cepaua v CocymoB, 0coOeHHo nmpu Hanmuuuu (pakTopoB pucka. K (akropam pucka paszsurus
3a00JIEBAHUI CEPAEUHOCOCYANUCTON CHUCTEMBI OTHOCATCA HACIENCTBEHHOCTh, KYyPEHHE, HEPAlMOHAIbBHOE
OUTAHUE, YPE3IMEPHOE YyHOTPEOICHHUE aNKOroia, Bo3pact (mocne 40 1€eT), BRBICOKOE apTEPUATBHOE TABICHUE,
CaxapHBIN THA0ET, OKUPEHNE, CTPECCH M MATOIIOABUIKHBIN 00pa3 KI3HHA.

OOopyaoBaHHe H MaTepHAJIbI:

1. Tabmu1ter sHEPreTUYECKON HEHHOCTH NTPOAYKTOB ITUTAHUA.

2. TaObmuupel NUIIEBOU HEHHOCTE MPOIYKTOB ITUTAHUSL.

Yxa3aHHs 110 MNOPAJAKY BbINOJTHEHUS padoThI

1. ITomoOpare, MOAB3YACE METOMUYECKUM ITOCOOMEM ACCOPTUMEHT HOPOAYKTOB U Omrom Ims
COCTABJICHUA CYTOUHOTO MHUILIEBOTO PAIMOHA MTPU 3a001€BAHUM CEPAEUHOCOCYTUCTON CHCTEMBEI.

2. ITogcunTars SHEPreTUYECKYIO IEHHOCTH MPOIYKTA.

3. CocraBurh CYTOUHBIM NUIIEBOHW PAIlAOH NPH PA3IWYHBEIX 3d00JIEBAHUAX CEPAEUYHOCOCYIUCTOH
CUCTEMEI

4. Coenars peKOMEHIAIMU O MPUMEHEHWHM TOTO WJIM MHOTO CYTOYHOTO MHUIIEBOTO paIlMOHA IIPU
3a00JIEBAHUH ITOUEK

3amomHNTE AGOMERHahcAH
Ta6muna 9P PO AN yrounoro panuona mpu 3a001€BAHIAX TOUYEK

Ceptuidmkar: EEGGGGMEEBABBBQEEEDEETBAEEIEIG 000004 3E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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3aboneBanue cepaeunococyaucron | Pekomennyemsie | JHeprerudeckas CocraB CyTOUHOTO
CHUCTEMEI. PO OYKTEI IIEHHOCTH pamona
MUTAHUA MPOIYKTA MUTAHUA

l. Umemuueckas Oonesns cepana

2. ITopoku cepana

3. AprepuanbHas THOEePTEH3U

4. UncynbTEl

5. Undapkr muokapaa

6. ATEpOCKIIEPO3

7. Bapuko3HO€ paclMpeHne BEH

KoHTpoJ/IbHBIE BONPOCHI

1. Kakne nponykrel 1 Omrona mOIKHEI OBITh MCKITFOYEHBI U3 PAIIMOHA NPH 3a00JIEBAHUAX CEPAEYHO-
COCYOUCTON CUCTEMBI?

2. Kakue npoayKTel 1 HEOOXOOUMO OTPAHUUUTE TP 3a00JI€BAHUN CEPAECIHO-COCYIUCTON CUCTEMEI?

3. Kakue Meromsl KyJIuMHApHOM OOpabOTKM CIEayeT NOPUMEHATH NOpH 3a00JIE€BAHUU CEPAEUHO-
COCYOUCTON CUCTEMBI?

4. KakuM 10KeH OBITh PEKUM MUTAHWUA TPHU 3a00J1€BaAHUN

PexoMeHIyeMas THTepaTypa H HHTepHET-pecypChl

OcHoBHag JnHTeparypa:
l. Tennos, B.M. ®usnonorus muranusa: yued. mocoduwe / B.M. Temmos, B.E. bopsaes. — 2-e uzg. — M:
Hamxos u Ko, 2009. — 452 c.
2. bakymenko, O.E. Texnonorus o0oranieHHeIX OPOAYKTOB MUTAHUA U1 LIENEBLIX rpymin. HaydHele OCHOBEL
u texnonoruu: [Monorpadus] / O.E. bakymenko. — M: JleJlu mmoc, 2013. — 287 ¢. — bubmorp.: ¢.275-284.
— ISBN 978-5-905170-47-8
3. Buron, U.C. bezonacHOCTh MPOAOBOJIECTBEHHOTO CHIPBA U MPOAYKTOB muranus: [yueOnuk| / U.C. Buromn,
A.B. Kopanenok, A.Il. Hewaes. — M: JleJlu npunt, 2013. — 352 c¢. — Ha yueOnuke rpud: Pex.YMO. —
[Tpui.: ¢. 276-318. — bubmuorp.: ¢. 341-346. — ISBN 978-5-94343-203-3

JlomoJIHUTeILHAS JIHTepaTypa:
1. Kopsukuna, C.X. OyHKIMOHAIBHBEIE IMUNIEBBIE HMHTPEAMEHTHI M AO0ABKU A XJI€O0OYIOUHBIX M

konaurepckux mypemu / C.A. Kopaukuna, T.B. Marseesa. — CI16: THOP/], 2013. — 528 c.
2. COOpHUK penentyp Ha DPOOYKUMIO0 IHETUYECKOTO MTUTAHUS AJI IPEAIPUATAN 00MIECTBEHHOT O MUTAHUAL:
cO. Tex. HopmaruroB / mox pexa. M.II. Morunsnoro, B.A. Tyreasana. — M: JleJIu nmpunt, 201 3. — 808 c.

HNHTepHeT-pecypcesbl:
L. http://www.twirpx.com — CalT MOUCK JIUTEPATYPEI
2. http://biblioclub.ru 9BC «YHuBepcurerckas OnbanoTeKka OHIANH;
3. www.elibrary.ru Hayunas snexrponnas oubmioreka e-library;
4. http://www.complexdor.ru — baza HOpMATUBHON U TEXHUIECKOU JOKYMEHTAIH

AOKYMEHT MNOANMCAH
HEKTRPORHOW NOONHMCBIO

Ceprvdomkatr: 2C0000043ESABBBO952205E7BAS00060000043E
Bnageney, llleGayxoea TaTeAHa AnexkcaHgpoBHa
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[Tpunoxenne A

PaiioHansHOE MUTaHWE — CBOEBPEMEHHOE U HPABWIBHO OPraHU30BAHHOE 00eCmeueHne OpraHu3Ma
ONTUMAJIBHEIM KOJMYECTBOM IMHIIM, BKIIOYAIOMIEM SHEPTrUI0 M MHUIIEBBIE BEMIECTBA B HEOOXOIMMOM
KOIMTWYECTBE U B MPABMJIBHOM COOTHOIIEHUH.

4 mpuHIIMIA PAITMOHATEHOTO MUTAHUS:

1. C munien noJKHO MOCTYNaTh CTONBKO SHEPIHU, CKOJBKO OPraHU3M PAacXOAyeT Ha BCE MPOLECCEI
KI3HEIEeATEALHOCTH.

2. Ilvmia pomkHA COOEPIKATH MHUILEBBIE BEMIECTBA B [JOCTATOYHOM KOJI-BE€ U ONPENEIEHHOM
COOTHOIIECHWUH.

3. HeoOxomumo coOmronars pexum MUTAHUS.

4. Ilumia nomxkHa ObITE 00paboTaHa COOTBETCTBYIOMIMM 0OOpa30M C LENBI0 COXPAHEHU MUMIEBOU
IIEHHOCTH.

[Ipuniner cocraBneHUA CyTOUHOTO paruoHa nuraHuA. [IpogyKTeEI KUBOTHOTO MPOUCXOKICHUA
ClIeAyeT IUTAHUPOBATH HA NEPBYIO IMMOJOBHHY [HA, MOJIOYHO-PACTUTENBRHBIE — HA BTOPYO. JKUpPEI
HEOOXOMUMBI Takue, KOTOpEIE OOECImedaT OPraHu3M KHUPOPACTBOPUMEIMU BUTAMHUHAMH, KUPHBEIMU
KUCIOTAMH _CIMBOYHOE, PACTUTENRHOE MACIO0, CMETAHA, MOJIOKO). DHEPreTUUEeCKas [eHHOCThE CYTOYHOTO
panuoHa OOMKHA O00ECmeunMBATHECA B OCHOBHOM VTIJIEBOAAMHM PACTUTENRHOW mumid. B MeHro 3aBTpaka
BKJIFOYAIOT 0014, COAEPIKALINE MACO, PEIOY, KPYITBL, OBOIIH, ¥ UPBI. Ero MoxHO nenats apodaensim (1 u 2
3aBTPAaK), yMEHbIMAA OOBEM MUIIM M Yyiaydllas €€ ycBoeHue. B 3aBTpak 0043aTENBHO MOJIKHBI BXOIUTH
rOpsAYNEe HANUTKH, YIYUYNIAIOMNINE CEKPELMI0 KEIyZOYHOrO coka. Ha o0en pekOMEHAyIOT OBONIHBEIE WIH
OCTPEIE 3aKyCKH, BO30yKIAmONIME anmeTur, CyIbl, Omoaa w3 MAca, PeIOBI, KPYIL, MAKAPOHHBIE W3ETHH.
3aBepmate 00en caeayer cragkuMu OmogamMu (KHCEmb, KENE, MYCC), KOTOPBIE YMEHBIIAIOT BEIIEICHUE
OUIIEBAPUTENRHEIX COKOB M JAIOT  ONIYOIEHWE CBHITOCTH. Ha mongHuk W yKUH — ITOJA0T
JIETKOMEPEBAPUBAEMBIE MOJIOUHO-PACTUTENRHBIE Omrona (kamm, OyIWHTH, Canarel, 3amnekaHku). [Ipum
COCTABJIEHNH MEHIO HEOOXOOMMO YUUTEIBATE BPEMA IO14.

JTansl BEINOIHEHUA PAOOTHL:

1. Pacnpenemuts CyTOUHBIM pamyioH AJd MyKUdHEL 25 ner — oneparopa 11K, mpu gersipéxpazoBom
OUTAHUH (3aBTPAK, 00€M, MOIITHUK, YKIH).

Tabmina | — KanopuitHoCTs TOTOBBEIX OJIFOT M HPOTYKT OB

CocraB pOIvVKTOB

Ne i/ Hpomyxrer benku, T Kuper, I}'j . VYraneronwl, T
1 Crip 3.5 4,5 :
2 Sio 12,7 11,5 11,9
3 Caxap 0.1 . 15.0
4 Kamycra 1,9 2,2 8.5
5 Tomarsr 1,1 0,2 3.8
6 Cmerana 1.2 15.0 1.5
7 l'oBanuua 7.7 12.1 4.6
8 Xi1ed 4.5 1.2 37.1
9 Kpvyma pucosas 39 10,8 22.0
10 Cok ameasCHHOBBIHA . . 25.0
11 Teopor 28 23.8 29,5
12 KDq)eﬁ}mIﬁ HAITITOK 1.3 1.4 18.4
13 Momnoko 4.8 2.4 15.6
14 Myka 3.6 4.6 11,9
15 Kedup 2.8 3.2 4,1
16 J/KeNAEOREREGIN NOANCHIO 1.6 0.6 249
 FoepTvd 20004 3EOABBB52205E 7BAS00060000043E 20.7 11.0 33.2
18 | Cyxoppykrsr 0,5 - 30,2
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19 Orypertl 0.8 0.1 2.6
20 KypHHaﬂ HOJKKA JKapeHas 18.2 254 0.7
21 Kaprodens 2.0 0.4 16,3
22 PriGa 15,0 10,4 20,2
23 Csexia 1.0 5.0 4,2
24 Kﬂl{ﬂﬂ-nﬂpﬂmﬂl{ 3.0 3.2 22.8
25 Myka 3.6 4,6 11,9

2. PacnipenemnTs CYyTOYHBIM paliuOH iA KEHIMHEL 30 1eT — mpoaaBna npOMBIIUIEHHEIX TOBAPOB,
PU YETHIPEXPA30BOM MUTAHUH (3aBTPAK, 00€ I, MO THUK, YIKHH ).
Tabmina 2 — KanopuitHOCTE TOTOBBEIX OJIFOT U HPOTYKTOB

Cocras mpoayKTOB

Ne/m Hpomyxcrer benku, r JKuper, T VYruneBonwl, T
| CrIp 3.5 4.5 .

2 Ao 12,7 11.5 11,9
3 Caxap 0.1 - 15.0
14 Kanycra 1.9 2,2 8.5
5 Tomarser 1.1 0.2 3.8
6 Cmerana 1.2 15.0 1.5
7 ['oBamiHa 7.7 12,1 4.6
8 Xi1eb 4.5 1,2 37.1
9 Kpyma pucosas 3.9 10.8 22.0
10 Cok aneaprCHHOBBIA - - 25.0
11 TBopor 28 23.8 29.5
12 Ko(erHerii HamuToK 1.3 1.4 18.4
13 Momnoko 4.8 2.4 15.6
14 Myxka 3.6 4.6 11,9
15 Kedup 2.8 3,2 4.1
16 J[7eM Aro THBII 1.6 0,6 249
17 [Teuens 20,7 11.0 33.2
18 Cyx0(pyKTEI 0.5 - 30.2
19 Orypertt 0.8 0.1 2.6
20 Kypunas HOkKa kapeHas 18.2 254 0.7
21 Kaprodens ) 2.0 0,4 16,3
22 Prida 15.0 10.4 20,2
23 Csekia 1.0 5.0 4,2
24 Kakao-mopomoxk 3.0 3.2 22,8
25 Myka 3.6 4,6 11,9

Tadomma 3 — OU3HoI0THIeCcKHue HO PMBI TTUTAHUS

Pexomenmyemoe conep:xxanue b,/K,Y B CYyTOUHBIX panoHaxX MUTAHUA U UX

Jlns B3pOCIIBIX KaJIOPUHHOCTD

KamopuiHOCTh, KKaJ | bemkn, T AKuper, T YraeBonrwl, T
[lepBas rpymnma
MK UM HbI 3000 102 97 410
KEHIUTHET  onextrorrpr nogmicsio 2700 92 87 369
BOpAst 1y Al 004 SEOABEHO52205E7BAS00060000043E
- 3500 | 120 113 478
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JKEHIITAHBI 3200 109 103 437
Tperps rpynma

MY K T HEI 4000 137 129 546
YKEHIITHHEI 3600 124 116 492
Hersépras rpymma

MY K UM HEI 4500 154 145 615
Bo3spacrt neren

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

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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[Tpunoxenue b

MWHUCTEPCTBO HAVKH U BBICHIET'O OBPA30OBAHMS POCCUHNCKOU ®EJIEPAIIUU
denepanbHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa30BATENIBHOE YUPEKICHHUE BEICIIET0 00pa3oBaHMA
«CEBEPO-KABKA3CKHWMN ®EJIEPAJIbHBIN YHUBEPCHUTET»

[Tsruropckuit macturyt (pumian) CKOY
Kagenpa TexHonornu npoaykToB MUTAHUSA U TOBAPOBEICHU

[TPAKTUYECKA PABOTA

o mucimmHe: «@U3HUOJTOTI'US ITUTAHUS »

Beimosmmn:
CryneHt

KypCa IPyIMIIbI

Hampasnenue moarorosku: 19.03.04
(popmel 00yUEHMA

(ITOAMUCE )
PykoBomuTens padOTHL:

(OHO, nomxnOCTh, Kadenpa)

PaboTa BeITTOTHEHA U
3anIUIIeHa ¢ OIeHKOH JlaTa 3anuTel

NOKYMEHT MOAMWCAH Haruropek, 20 .
AMNEKTPOHHOM MOANMCHIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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MUHUCTEPCTBO HAVKU U BBICIHIET'O OFPAROBAHUMS POCCUNCKOU OE/IEPAILINHN
denepanpHOE TOCYIAPCTBEHHOE ABTOHOMHOE DﬁpﬂEDBHTEI[BHDE YUPEKIEHUE BBICIIETO 00Pa30BaAHUA
«CEBEPO-KABKA3CKHNH CDEI[EPAHBHBH/I YHUBEPCHUTET»

[Taturopckuii MHCTUTYT ((prnan) CKOY

MeToau4ecKHue yKa3aHus
0 OPraHu3anuy v MPOBEACHUIO CAMOCTOATENBRHON PAOOTEI
0 cHUIUIMHE: «DPU3N0IOrNa MUTAHUA» UL CTYICHTOB
HanpaeiaeHuA noarotoBku 19.03.04 TexHomorusa npoayKiuu U Oprasu3anys
0OIIEeCTBEHHOTO MUTAHUI
HAIMPABIEHHOCTS (PO (b )- T €XHOMOTUA U OPraHu3aIsa PECTOPAHHOTO JIEIa

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptucmkar: 2C0000043ESAB8B952205E7BAS00060000043E
Bnapeney,; llleGayxoea TaTteAHa AnekcaHapoBHa HHTHTGPCI{, 2023r.
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Copep:xanue

Brenenue

O0mas xapakTepucTHKa CaMOCTOATENLHOM PaOOTEI CTYIEHTA

[Tnan-rpaduk Bemmonnenus CPC mo muciummize

KOHTpOJIBHBIE TOUKHM M BUIBI OTYETHOCTH ITO0 HUM

Meroanueckne peKOMEHJAITUN IO U3YIEHHUIO0 TEOPETHIECKOTO MaTEpHana
Bomnpoce! g cobecenoBanus

DopMEI OTUETHOCTH, TOPAAOK X OPOPMIECHU U OPEACTABICHU A, KPUTEPUHN
OLlEHUBAHUA

Merognueckue ykazanud (o BuaaMm pador, mpeayCMOTPEHHBIX padodend mporpaMmMon
TUCIATLTAHEI )

Meroanueckne yka3zaHus 1o IMOArOTOBKE K SK3AMEHY

CmucoK peKOMEHYEMOH JIMTEPATYPHI

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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BBenenue

[lems u 3amaum OCBOEHUSA OUCHUILUIMHBEL — (popMupoBaHue Mpo(eCCHOHANBHON KYIBTYPHEI B cdepe
OUTAHWUSA, MOJ KOTOPOM ITOHMMAETCA CIOCOOHOCTHR MCHONB30BATH B MPO(PECCMOHATEHOU AEATENBHOCTH
NOJY4EHHBIE 3HAHUA O (PU3MOJOTHM YEIOBEKA, 3HAUEHUE MAKpPO- M MHUKPOHYTPUEHTOB IJf OpraHu3Ma,
(pM3MOIOTNYECKHE NOAXOAEI K OMMTUMU3ALINN TUTAHMA;

— OCBOEHHME CTYAEHTAMHM TEOPETHMUECKHUX 3HAHMI, MPUOOpETEeHHE YMEHWII M HABBIKOB B 00macTtu
MPOM3BOJICTBA U OIIEHKH KA4€CTBA MPOAYKTOB IMUTAHUA, B 00JIACTH HAYKHA O MUTAHUA KAK 3J0POBOT0O, TAK U
OOJILHOTO YeI0BeKa;

— (opMupoBaHME Yy CTYIEHTOB O00MIE00pA30BATENBHBIX W NOPO(PECCHOHATBHBIX KOMIIETEHIIUM,
HEOOXOTMMBIX BBEIITYCKHUKY.

OCHOBHEBIE 33191 TUCIIUILTAHEI:

— co3gaHue y O0ydJarommxcs [ETOCTHOM CHUCTEMBI 3HAHWN, YMEHUHW M HABBIKOB IO CO3JAHUIO HAYUYHO
O00OCHOBAHHBIX KOHIEHNIMW MUTAHWUA HA OCHOBE IMOTPEOHOCTH B IMUMNIEBBIX BEMIECTBAX WU SHEPrUM I
OTIEILHBIX TPYIH HACEICHN;

— BIAIEHHUE CHNOCOOHOCTRIO pa3padaTeIBATE MEPONPHUATHSA IO COBEPHICHCTBOBAHUIO TEXHOJIOTHMUECKUX
MPO1IECCOB MPOM3BOACTBA MPOAYKIIMH MATAHUSA PA3TMIHOTO HA3HAUECHNS

— BJIAICHUE CITOCOOHOCTHIO U3YUaTh U AHAJIM3UPOBATE HAYIHO-TEXHUIECKYI0 MH()OPMATINIO, OT€UECTBEHHBIHN
1 3apyOEeIKHBIN OMBIT MO MPOU3BOACTBY MPOAYKTOB MUTAHUS;

— OBJI4NECHHUE NPUHIUOAMHU OPraHu3anuu (PyHKIIMOHAIBHOIO, JIE€4eOHO-IIPO(PUIAKTUYECKOTO U JI€4eOHOr0
MUTAHUSL.

— M3y4aTh U QHATU3UPOBATh HAYUHO-TEXHUYECKYIO MH(POPMAINIO, OTEUYECTBEHHBIN U 3apyOeKHBIM OMBIT IO
OPOU3BOICTBY MPOIYKTOB MATAHUA

1. O0masg xXapakTepHCTHKA CAMOCTOATE/ILHOH padoThl CTYEHTA NPH H3VYEHHH
AUCHUILNIHHLI «DU3HOJIOr Hsl THTAHHA)).

[lemu camocTosTensHON pabOTHI: (POPMUPOBAHME CHOCOOHOCTEN K CAMOCTOSATEIRHOMY MO3HAHUIO U
00y4eHnI0, MOUCKY TUTEPATYPHL, 0000meHno, 0(pOPMIEHHUIO U NPEICTABIEHUIO MOJMYIEHHBIX PE3YJILTATOB,
UX KPUTHYECKOMY aHAIW3y, MOOWUCKY HOBBIX M HEOPOWHAPHBIX PENIEHWH, APryMEHTHUPOBAHHOMY
OTCTAWBAHUIO CBOUX MPEII0KEHNUM, YMEHUH ITOATOTOBKH BEICTYIUIEHUM U BEACHUA TUCKYCCHU.

CamocroarensHas padora mo auciumianHe «DU3non0orusa MUTAHUAY) 3aKIHOYAETCA B MOATOTOBKE K
OPAKTUUYECKAM padOoTaM M 3aUeTy C OLIEHKOH.

CamocrosrensHas padora COCTOMT B MOATOTOBKE K NPAKTHUECKMM padoraMm, MDOATOTOBKE
Ope3eHTauui U aokiaana no Hum. [locme neknuii, B KOTOPEIX 0003HAYAETCA COOEPIKAHUE OUCHUIIIUHEL, €€
OpoOIEMATHKA U NPAKTUUECKAsA 3HAYMMOCTh, 00ydJaroniuMcsa BBIIAIOTCA BO3MOIKHBEIE TEMEI IIPE3CHTALIMM B
paMkax TpPOoOIEeMHOTO MO AUCIUILUIMHEBL, U3 KOTOPHIX OHU BBIOMPAIOT TEMY CBOETO AOKJIAAA, MPU 3TOM
oOygaromMmcs MOkeT OBITh MNPENIOKEHA CBOS TEMATHKA. bakamaBpel TOTOBAT MPUHTEPHBIA BAPUAHT
OOKJIana, JETaroT MO0 HeMy MPE3eHTAMI0 M AOKIAn mepen komneramu B rpymme. OOcyxkneHue mokmana
OPOMCXOOUT B OHAJTOTOBOM pPEXKHUME MeEKAy oOygarommmuca OakamaBpamu, OakamaBpamMu U
OPEnoaaBaTeneM, Ho 0€3 ero JOMUHUPOBAHMA. laKkas NMHTEPAKTUBHAA TEXHOIOTHUA 00yUdEHUA CIOCOOCTBYET
Pa3BUTHIO Y CTYAEHTOB MH(POPMAIMOHHON KOMMYHHUKATUBHOCTHU, PEPIECKCHN KPUTHUUECKOTO MBINLICHHS,
CAMONPE3EHTAIUA, YMEHWM BECTH MOUCKYCCHIO, OTCTAMBATH CBOK MHO3UIMIO M APTYMEHTUPOBATH €€,
AHATU3UPOBATh U CHHTE3UPOBATH W3YUAEMBIM MATEpUAI, AKIIEHTUPOBAHO IPEACTABIATH €r0 ayIuTOPHH.
KauecTBO mnpeseHranuu (€€ CTPYKTypa, HOMHOTA, HOBWU3HA, KOJMYECTBO MCIOIB3YEMBIX HWCTOYHHUKOB,
CAMOCTOSATEILHOCTE MHOATOTOBKW, CTEMEHb OPUTHMHANBHOCTH W WHHOBAIMOHHOCTH MPEAIO0KEHUH,
0000mieHNIT W BBEIBOJOB), a4 TAaKKE€ VYPOBEHb JOOKIaNa (AKIIEHTHPOBAHOCTH, MOCIEOOBATEIHHOCTE,
yOemUTEeNsHOCTE, HCIOJB30BAHAE CHENUAIBHOM TEPMUHOJIOTHW) YYUTBHIBAIOTCA B CHCTEME OauIBHO-
PEUTHUHTOBOTO KOHTPOJIA U UTOTOBOH OIIEHKE MO AU CIUILINHE.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Neiictauteneq: ¢ 19.08.2022 no 19.08.2023 27



KoMnereHIIHHA nﬁyqammerucﬂ, [l)ﬂpMI—ip}’EMhlE B pe3y./ibTaTe H3YHCHHHA THCIHHILITHHBI

Kon, (opmymipoBka
KOMITETEHINH

Kon, GpopmymipoBka
UHAUKATOpa

[Inanupyemeie pe3yabTATEI
00y4eHHs M0 TUCIUIIINHE
(MOIYITIO ), XaPAKTEPUIYIOMINE
yTansl (POPMUPOBAHUS
KOMITETEHIMH, HHIUKATOPOB

[TK-5 Cnocoben npuMeHATE NJ1- k.5 Ocymecrier | Oco3Haer 0e30MacHOCTh CBHIPbA U
CHENUATN3NPOBAHHEIE U KOHTPOJIb Kau4eCTBa, | TOTOBOU IPOAYKIHMHA pu
npo(p ECCHOHAIIBEHBIE 3HAHUA, B | O€30MMACHOCTH CHIPBA U TOTOBOM | BO3IEHCTBUM  HA  OPraHu3M
TOM YMCJI€ UHHOBALMOHHEIE, B | MPOAYKIMHA € HCHONB30BAHMEM | UEIOBEKA, AHATTU3UPYET
00IacTH TEXHOJIOTHA HOPMATHUBHON  TOKYMEHTAIMH, | HOPMATUBHYIO  JTOKYMEHTALHIO,
MPOU3BOJICTBA ITPOAYKTOB OCHOBHBIX W  HOPUKJIAAHBIX | OCHOBHBIE  H PUKJIATHEIE
MUTAHUA, ONIPENEATE METOI0B UCCIETOBAHNN. METOIBI HCCIIETOBAHNA.
HAIpaBJICHUA Pa3BUTHA U-2nk-5 Opranu3oBEIBACT | AHAM3UPYET BO3ACHCTBUE HA
TEXHOJOTHH MUIIEBEIX TEXHOJIOTHIECKUI OPOIECC | OPraHu3M UEIOBEKA
MPOU3BOJICTB, MOBBILIEHNA OpPOU3BOACTBA OPOOYKTOB | CIEIHUATN3UPOBAHHBIX

KauecTBa U 0€30MacHOCTH MUTAHUSA MACCOBOTO | IPOOYKTOB MTATAHAS 151
rOTOBOM IIPOIYKIINHT WU3TrOTOBJIEHUA W | MACCOBOTO  W3TOTOBJICHUA U3

CIICIHAJIM3HPOBAHHBIX ITHIICBBIX

NPOOYKTOB C  INPUMEHEHHUEM
COBPEMEHHOTO
TEXHOJIOTHUECKOTO

000pynOBaHUA, TPAAUIMOHHEIX
1 HOBBIX BUOB CBHIPBA.

TPAOULIMOHHBIX U HOBBIX BHIOB
CBIPBAI.

MIT-311c
IS
[TUIE€BEIX
YIETOM
METOI0B
o0opynoBaHu4,
yOPaBICHUS
0Ee30IMaCHOCTEIO
PO CJIEKUBAEMOCTRIO
IPOU3BOJICTBA,
(pU3MOJIOTUN MUIIEBAPEHUA U
0OMEHA BEMIECTB, COBPEMEHHEBIX
KOHIIEIIUH MTUTAHH.

Brigsiager 0OBEKTEI
VIAYUIIEHAS
OPOU3BOCTB C
IPOTPECCUBHEIX
HKCILTyaTal

TEXHOJIOTHH

HPUHIUIIOB
KA4eCTBOM,
151

OCHOB

YuurwsiBaer 00 BEKTEHI IS
VIyIIIEHU S TEXHOJIOTUHA
MUIIEBBIX TIPOU3BOACTB C YIETOM
OCHOB (pHu3moIorUN
MUNICBAPECHU 151 oOmMeHa
BEIIIECTB, COBPEMEHHEBIX

KOHIIETTI[MH TUTAHH4.

2. Ilnan-rpa¢guk BeinoHeHnss CPC no qucoumninge

TexHo10rM4YecKas KapTa CAMOCTOAITEeILHOM pﬂﬁﬂT bI CTY/E€HTA

Ko el Bun HUTorossrit Cpencrsa u O0BeM 4acoB, B TOM UHCJIE
peanru3yeM | DeATEIbHOCTH OPOAYKT TEXHOIOTUH (actp.)
BIX CTYJEHTOB CaMOCTOATENL | OI[EHKH CPC KonrakTHas Bcero
KOMIIETEHI] HOH padOTEI pabora ¢
1503 IPENOJaBaTe

eM
[TK-5 :amﬁ% o OTuer 1mo OTtuer 2,43 0,27 2,7
Ceprudmrar:  2C000pdTRAKEHISCEHM A50(0SIPRAKTHICCKUM | (TMCHMCHHBIH)
Brageneu:  WeGayeggigrpppsranercanaposny paGoram Nel -9
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[IK-5 CamocrosarensH | Koncmekr CobOecemopann | 34,02 3,78 37.8
0€ N3YUEHUE e
JATEPATYPEI TI0
temam Ne 1-18
HUroro 3a 5 cemecTp| 36,45 4,05 40,5
[TIK-5 [TonroroBka K | Ortuer mo Otuer 0.54 0.06 0.6
OPAKTUYECKUM | MPAKTUYECKUM | (IMMCBEMEHHBIN)
3AHATHAM paboram Nel-9
[TIK-5 CamocrosarensH | KoHcmekr CobecenoBann | 64,26 7.14 71.4
0€ N3YIEHUE e
JTATEPATYPEI TI0
temaMm Ne 1-18
HUrtoro 3a S cemecTp| 64,8 7,2 72,0

3 KoHTpoO/IbHBIE TOYKH H BH/bLI OTYEeTHOCTH 10 HUM
B pamkax peMTHHTOBOW CUCTEMEI YCIIEBAEMOCTE CTYAEHTOB IO JAHHOW IWUCHUILIMHE OI[EHUBAETCA B

XOJ€ TEKYIIETO KOHTPOJIA U MMPOMEKYTOUHON aTTECTALNH.

Texymuii KOHTPO.Ib
PeHTHHIOBas OLeHKA 3HAHHH CTYAeHTA

Bun nedarensHOCTH CTYIEHTOB Cpokn Komuaecso
No r/m BBITOJTHEH M OamoB
J CEMECTP
1 [Tpaktiueckas pabora No 1-3 5 Hemensd 15
2 [Tpaktiueckas pabora No 4-6 11 nengena 20
3 [Tpaktuueckas pabdora Ne 7-9 16 nenena 20
Hroro 3a 5 cemectp: 55

MakcumansHO BO3MOKHEIM 04t 3a BECh TEKYIIMH KOHTPOJIB YCTAHABIUBAETCA paBHEIM S5. Tekymiee
KOHTPOJIBHOE MEPOIPHUATHE CUUTAETCA COAHHBIM, €CJIM CTYIEHT ITOIy4wI 3a Hero He meHee 60% or
YCTAHOBJIEHHOTO JJIA 3TOr0 KOHTPOJIA MAKCUMAIBHOTO Oasna. PENTHHTOBEIN Oayl1, BEICTABIAAEMEIHN CTYIEHTY
34 TEKYNIEE KOHTPOJBHOE MEPONPUATHE, COAHHOE CTYAEHTOM B YCTAHOBJIEHHBIE T'PA(PUKOM KOHTPOJIbHBIX
MEPOIIPUATHH CPOKHU, OMPEAEISIETCA CIEAYIOILNM 00pa3zoM:

YPpOBEHB BEITOJIHEHUS KOHTPOJIBHOTO 33 TaHUA Peritunroseni Oamn (B % OT MakCHMaIbHOTO
OauTa 3a KOHTPOJBHOE 3aJaHUE)

OTJINIHBIN 100

Xopoumi 80

VY MOBJIETBOPUTEITH HBIH 60

HeynosnerBopurensHbIi 0

ITpome:xyTounasi arrecranus
[Tpomexkyrounas arrecranuda B (popMe 3a4eTa
[Tponiemypa 3auera Kak OTAEIBLHOE KOHTPOIBHOE MEPONPUATHE HE MPOBOAUTCHA, OLICHUBAHNE 3HAHUM
00yJaromIerocst MPOMCXOIUT MO PE3YILTATAM TEKYIIET0 KOHTPOJIA.
3auer BBICTABIAETCA MO pe3yabTaraMm padOTEI B CEMECTpe, MPU COaue€ BCEX KOHTPOIBHBIX TOYEK,
PEyCMOTPEHHEIX  TRIVTIIM KOHTPOTIEM YCHeBaeMO CTH. Ecm mo uroram cemectpa 00y4arOniuiicsa UMeEET
oT 33 mo 60 OanrfBKEONHOT ABHPERIOTMETKA 3auTeHo». O0yuaronieMycs, UMEIONIEMY IT0 UTOTAM CEMECTpa

e 33 G A B R FhtEremon,

nanenew. OBd 1dTbHHA eRCaHOpOBHA
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KomgecTtBo 0anoB 3a 3a4eT (S.q) MPU Pa3IMIHEIX PEUTUHTOBEIX Daymiax
MO JUCHUILIMHE MO pe3yJibTaraM padOoTEl B CEMECTpE

PeliTHHroBBIN 02417 MO JHCHHIIJIHHE
o pe3yabTaTaM padoTel B ceMecTpe (K,.,,)

KoanuecTBo 6a/1)10B 3a 3a4eT (S.aq)

50<R,..< 60 40
39 <R....< 50 35
33 <R, <39 27

R...< 33 0

4 MeTtonHueckHe PEKOMEHITAIHH IO H3YUHEHHIO TCOPETHYECKOI'O MaTepHaJia

JIng  ycmemHoro OCBOEHUS IUCHUIUIMHBI, HEO0OXOIMMO CAMOCTOATENIBHO OETAIBHO W3YIUTh
OPEICTABIEHHBIE TEMBI IT0 PEKOMEHIYEMBIM HCTOYHUKAM UH(popMarmn:

No Buner camocToAaTensHOM padOTEL PexkomeHnnyeMbie HCTOUHUKHN UH() OPMALTHH
/11 (Ne ucTounmuka)
OcnosHa | /lomomau- | Meroau- | UaTepuer-
A TEILHASL UeCKas | PeECypCHl
1 | CamocrogrensHoe M3y4ECHUE 1-3 1.2 1.2 1-4
JTATEPATYPHI 1O TeMaM | - 18
2 | Ilpaktiaeckas padorta 1-9 [-3 1.2 1.2 1-4

4.1 Bonpocsl 1191 codeceJ0BaHHA

ba3oBbli YPOBEHDL

Tema 1. Bregenne. Ilpeamer u 3a1aun kypca « DH3HOJIOTHA THTAHATD
1. UcTopusa pa3BuTHs HAYKH O MUTAHUM.
2. Kpurepun 310pOBBs HACETECHUAL.

3. Kakue (paxTopsl, OTIPEAEnsAT CPEaHIO0 MPOAOKUTENRHOCT KU3HU COBPEMEHHOT O YEIOBEKA?
4. Kakue 0osie3nu, 00yCIOBIEHHBIE COBPEMEHHON [IUBWIN3ALIMEH, BEI 3HAETE?
5. Ponp nuranus B noAnEPKAHUU 310POBES UEIOBEKA.

Tema 2. CTrpoenude H (pyHKIUH NHINEBAPHUTEILHON CHCTEMbI Ye/I0BeKa.
1. Tomorpadus pacmonoKeHus OPraHOB MUIEBAPEHNS UETOBEKA.

2. CrpoeHue poTOBOH IMOJIOCTH, €€ (PYHKIINU.

3. Crpoenue numieBo1a U €ro (PyHKIHH.

4. Crpoenue 1 (PyHKITUH KEITYIKA.

5. CrpoeHue u (pyHKIIMM KUIIEYHUKA UETTOBEKA.

Tema 3 Crpoenne 1 yHKIHH Cep/IeYHOCOCYIHCTOH CHCTEMbI Ye/I0BEKA.
1. Crpoenune cepana u KPOBEHOCHBIX COCYIOB.
2. Pabora cepaua.

3. CrpoeHue 0OIBIIOTO U MAIOTO KPYrOB KPOBOOOpanieHus,
4. Crpoenne miM(paTnIeCcKOu CUCTEMEI
5. 3nauenune TUM(PATHUECKON CHCTEMEBI B MPOIECCE O0ECMEYeHUs OpPraHu3Ma YEIOBEKA NUTATEIbHBIMHU
BEILIECTBAMH.

Tema 4 Ctpoenne H GQYHKIHH IbLIXaTe/ILHON CHCTEMbI YeJIOBEKA

1. Crpoenne OpraHoB ABIXAHUA U UX 3HAUEHHE B SHEPTETHIECKOM OOMEHE.
2. Bo3gyxoo0MeH B nerkux, OpoHxax, TKaHAx.
3. Ponr remornoOuna B razoodOmene.

4. PaboTa merkux ¥, 68, FHAHGEHAG B JTPOTICCCe TBIXAH .
5. 3uauenue nHPIAFERLHONGHICTRNLI B répﬂuecce oOecreueHms OpPraHu3Ma YElIOBEeKA HUTATENbHBIMU

BCIES

Eegﬁhﬁar 2C0000043E9ABBBO952205E7BAS00060000043
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Tema 5. Crpoenune, QyHKIIHH H POJIb HEPBHOM CHCTEeMbI B peryJ/JIsIiH Mpoecca MUIeBapeHust
1. Tomorpagusa pacnonokeHus SHIOKPUHHBIX JKEJI€3 B OPTaHU3ME UEIOBEKA, UX CTPOEHUE U (PYHKIINUA
2. Kakue oTaensl HEHTPATBHON CUCTEMEBI YEMOBEKA 331EHCTBOBAHEI B ITPOTIECCE MTUIIEBAPEHUS

3. CrpoeHue roJI0BHOr0 MO3ra 4EIOBEKA.

4. CTpoeHue CIIMHHOTO MO3ra 4€JI0BEKa

5. Crpoenue nepudepruaeCKOl HEPBHOM CUCTEMEBI YETOBEKA.

Tema 6. Crpoenune, QyHKIHH H POJib TYMOPAJIBHOH CHCTEMbI B peryJ/JiiliH npolecca nuiieBapeHus
1. Tomorpagusa pacnonokeHus: SHIOKPUHHBIX KEJIE€3 B OPTAaHU3ME UEIOBEKA, UX CTPOEHHUE U (DYHKIUA

2. Kakue oTaensl HEHTPATBEHON CUCTEMEI YENTOBEKA 3aI€MCTBOBAHEI B MPOIIECCE MUIIEBAPEHMA !

3. CTrpoeHue roI0BHOTO MO3Ta UEIOBEKA.

4. CTpO€HuE CIIMHHOTO MO3ra 4€JI0BEKa

5. Crpoenune nepudepruaecKOr HEPBHOU CHCTEMEBI YETOBEKA.

Tema 7. beikH, HX HCTOYHHKH, PYHKIHH, JHepreTHYecKas, IIACTHYECKAA eHHOCTD.
1. OOmeH OenkOB B OPraHU3ME 4EI0BEKA.

2. @yHK1MK OEIKOB B OPTAHU3ME YETOBEKA.

3. B uem cocrout TpaHcnoprHasa (pyHkuua OEIKoB?

4. B uem cocTout sHepreTnyeckas pynkuusa Oenxkos?

5. ITonsTue 00 azotucrom Danance. GU3MOIOTHUYECKUA MUHUMYM O€JKa

Tema 8. Kupbl, HX HCTOYHHKH, (DYHKIIHH, JHepPreTHYeCcKas HeHHOCTh.
1. Kimaccndukanusa u poJis KUPOB B OPraHU3ME YETOBEKA.
2. DHEpreTuuecKas v IIaCTUUECKas HEHHOCTE KUPOoB. [lonarue dunonornueckoit 3¢ peKTUBHOCTH.

Tema 9. YrieBojbl, HX HCTOYHHKH, PYHKIHH, JHepreTH4YecKas HeHHOCTb.
1. Kimaccndukanuus u poJis YIIIEBOIOB B OPraHU3MeE UEI0BEKA.

2. DHepreTuueckas IEHHOCTh YIJIEBOIOB.

3. IlpuBenure npuMepsl MOHOCAXAPOB U MOIUCAXAPOB, UX UCTOUHUKH.

Tema 10. MunepanbHble coeJHHeHUA. MCTOYHHKH. 3HAYeHHE VISl OPraHH3MA 4Ye/I0BeKA

1. lleHTpasEHBEIN YPOBEHE PETYILAIMU Nporecca munieBapenusa. CTPyKTypa MANIEBAPUTEILHOTO IIEHTPA.

2. MunepanpHbIE COETMHEHNSA B PETYILAIIAM MTPOIECCA MUIIEBAPEHNA.

3. MunepansHBIE COEIMHEHUA B YPOBEHB PETYILALMN OPOLECCA MUIIEBAPEHUA B POTOBOU HOIOCTH.

4. MunepansHBIE COETMHEHNUSA B MECTHBIN YPOBEHB PETYIIAIINHN ITPOIIECCA MUNIEBAPEHUSA B JKETYIKE.

5. MunepaneHble COEOIMHEHMA B MECTHBIM YPOBEHb PETYIALMHA MPOLECCA NHIIEBAPEHHA B
OBEHAAIATUIIEPCTHON KHIIKE.

Tema 11. Buramunbl. McTounnkn. 3HayeHHe /IS OpraHU3Ma Ye/I0BeKa

1. Kakue coenmHeHnsa Ha3pBAIOTCS BUTAMMHAMUA, MX 3HAYEHUE /IS OPraHu3Ma 4eI0BeKa.

2. 3nauenue ButammuHa «C» B 0OMEHE BEMIECTB, €r0 UCTOYHUKN. CUMIITOMBI IPOSABIEHUA HEQOCTATOYHOCTH
1 U30BITOYHOCTH BUTAMUHA «(C» B OpPraHu3Me 4EI0BEKA.

3. HazoBure xupopacTBOPUMEIE U BOOOPACTBOPHUMEIE BUTAMUHEL, UX UCTOYHUKH I OPTaHM3MA YET0BEKA.
4. Yto Takoe aBUTAMWHO3 U TUIIEPABUTAMHHO3, MX MTPOSBICHUE B OPTAHW3ME UEITOBEKA.

5. Kakoe 3nauenue mis OpraHmu3Ma 4e10BEKa UMEET BUTAMUH «/]», €ero MCTOUHUKH.

Tema 12. IlpuHOUnbLI c0ATAHCHPOBAHHOIO MHTAHMS.
1. OcHOBHEIE MOJI0KEHUS TEOPUHN COATAHCUPOBAHHOTO MUTAHUA.

" o
2. [Tonsarus Hmﬁﬁwmﬂn MOJTHOIIEHHOCTH OEIKOB.

3. Kaxv@Opa3oNnispoiss BOTIE PACIETI0HOPECTUY ECKO M IIEHHOCTH MUIIEBEIX ITPOIYKTOB?
4. HA¥SBYTe OCHOBHLIE TPVATHEN e Eenna B 3aBuCHMOCTH OT X (PM3MUECKOH HATPY3KH.
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5. Kakora cpegnecyrouHas noTpeOHOCTE 4YEIOBEKA B 3aBUCUMOCTH OT (PU3MYECKUX 3aTpar.

Tema 13.CoBpeMeHHASI NPAMHA/IA 310POBOI0 NMHTAHUA H NPHHIIHIIbI ¢ KOHCTPYHPOBAHUS.
1. OcobeHnocTH COBPEMEHHON IMUPAMHIBI 310POBOT0 MATAHUA

2. CoBpeMeHHAasA MUPAMUIA 300POBOTO MUTAHUA U IIPUHIIUITEL €€ KOHCTPYHUPOBAHU A

3. Obmacru 3mopoBoro matanus nporpamm: [Ipeogonenune neduimra xemnesa

4. Obnacru 3mopoBoro matanus nporpamm: [Ipeogonenue neduira iona

5 Obnacru 3nopoBoro muranus nporpamm: [Ipeononenne nedunura cenena

Tema 14. IlpuHOHUNBI COCTAB/IEHHS PALNHOHOB IHTAHHA [JIS PpPa3IHYHBLIX TCPYyHI Hace/IeHHS.
MeponpusiTHsi 0 COBepPIICHCTBOBAHHI TEXHOJOIHYEeCKHX IMPOIECCOBR NPOH3BOJACTBA IMPOAYKIIHH
NUTAHUA PA3THYHOT0 HA3HAY eHUSA

[TpyHUIMIEL COCTABIEHNSA PAIIMOHOB MUTAHUS IJIA TIOAEH (PU3UYECKOTO TPyIa.

Oco0eHHOCTH MUTAHUA UL YMCTBEHHOTO TPyaa

[Tytu ymoBaeTrBopenus moTpeOHOCTEN NOKWABIX THOAEN B MUMIEBEIX BEMIECTBAX.

I.
2
3. Oco0OEeHHOCTH MUTAHUA OETEU U MOJPOCTKOB
4
5

PekomeHnyemeie cpeqHne HOpMEI OEIIKOB, JKUPOB U YIJIEBOIOB B CYTOYHOM PAllMOHE.

Tema 15 Pexum nuranust. Oco0eHHOCTH NATAHHA [{eTeH H MOJIPOCTKOB
1. TpeboBanus K COCTABIECHUIO PEKUMA MUTAHUA.

2. [lonATrre 1 OCHOBHBIE MPUHIUIEI PEKIMA TUTAHH .

3. Oco0eHHOCTH NUTAHMUA IETEN JOMIKOILHOTO BO3PACTa

4. Oco0eHHOCTH MUTAHUA IETEN MIAUIETO NIKOJIHHOTO BO3PACTA B IIKOJIAX
5. OcobennoCTH NUTAHUA NOAPOCTKOB B MIKOJIAX

Tema 16. Ilyrun oOecrnevyeHHsi cOATAHCHPOBAHHOCTH PAIHMOHOB B MNpeINpHATHSX 00IIeCTBeHHOI'O
nuranusd. HayyHo-TexHH4yeckass HHGpopMAaNHs, OTeYeCTBeHHbIH W 3apyOexkHbIH ONBLIT 10
NPOU3BOJACTRY NPOIYKTOB ITHTAHUSA

L.

AL S

o0 1

OcnHoBHBEIE nyTH O0ecneueHus COATAHCHPOBAHHOCTH PALMOHOB B MPEANPUATHAX OOMIECTBEHHOTO
MU TAHUA.

[TyTn yaydmenus minieBon EHHOCTH MTPOAYKIUH

OOoranieHne MUIEBBIX TPOIYKTOB

XapakTepuctuka odborarurenen

XapakTepucTuKa TpOayKTa — HOCHUTETS.

[TpoaykTsl MaccoBOrO MOTPEOIEHNS, JOCTYIHEIE I BCEX TPYIIH JETCKOTO U B3POCIOTO HACETEHUS
Y UCHOJIb3YEMEBIE B IMIOBCETHEBHOM MU TAHUU

(P PpekTHBHOCTE 00OTANIEHHBIX TPOAYKTOB U UX OE€3BPEIHOCTE?

OOoranieHne MUIIEBBIX MPOOYKTOB HA NOTPEOUTENECKUE CBOUCTBA ATUX ITPOAYKTOB?

Tema 17. KaTteropnu QyHKIIHOHAILHOI'O HTAHHS.

. Cnenmamm3upOBAHHEIE MUIIEBBIE NPOIYKTHI (ITPOAYKTHI MUTAHUS IS JETEM ),

2. Coenman3npoBAHHBIE TTUIIEBBIE MTPOAYKTHI AJA OEPEMEHHBIX U KOPMAIIUX KEHIIHH,

3. Cnenyaym3upOBAHHEIE MUILIEBBIE NPOAYKTEL IS CIOPTCMEHOB,

4. Cnenman3upOBAHHEIE MUIIEBEIE MPOAYKTHL A/ MTOKWIBIX JIFOIEH,

5. Chonemmamm3upoBaHHBIE MHUOIEBBIE TMPOAYKTHEI JHUI[ HSKCTPEMAIBHBIX mOpo(deccuii: MOABOIHUKOB,
aJTBMMHUCTOB, KOCMOHABTOB H IP.).

6. Kareropuu (p yHKIMOHATBHOTO MUTAHUA

Tema 18. Pamngﬁ-ﬁﬁﬁﬁﬁ%ﬁﬁﬁgmﬂm, JIeyeOHBIM H (PYHKIHOHAILHLIM IMHTAHHEM
1. Cepiiaro BEIOPASIBAYHAEMENST V6 ANEFIIGERIIM 1 JIEUCOHBIM MUTAHUEM?
2. PChkoBb PASTHEHE MEKA AT eckM M PYHKIIMOHATBHEIM MUTaHIEM?
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IloBbIIIEeHHBIN YPOBEHb

Tema 1. Bregenue. Ilpeamer u 3agaun kypca « DH3HOJIOTHA THTAHHAD

1. 3Hauenune 3HAHWUNA O CTPOEHUHM W (DYHKIIMOHUPOBAHWUH MHUILEBAPUTEINBLHOM CHUCTEMBI AJA MPABWIBHOTO
MU TAHUA.

2. 3unauenue i npo(eCCHOHATBEHON AEATEIBHOCTH OCHOBHBIX CBEOEHUM 00 aHaTOMUM U (PU3MOIOTHH
CUCTEM OPraHu3Ma, CBA3aHHBIX C MUTAHUEM.

3. CoBpemMeHHOE OMpeneneHnsa NOHATHI: TOMEOCTA3, TUILEBAPEHUE.

4. CoBpeMEHHOE OMPENEIEHNE MOHATUH: MMUIIEBBIE NPOAYKTEL, TOJIOI, AMIETHT.

5. 3HaueHWE 3HAHWN O HEPBHO-TYMOPAIBHOW PETYALMH MPOIECCAa MHUIIEBAPEHUA I MHPABHIBLHOTO
MU TAHUA.

Tema 2. Crpoenune H (pyHKIUH NHINEBAPUTEILHON CHCTEMbI Ye/I0BeKA.

1. HazoBuTe CaroHHEIE KEIE3bl OPraHu3Ma 4EI0BEKd, KAKOB COCTAB MX CEKPETa U €ro 3HAUCHUE B MPOLIECCE
MACBAPEHNA.

2. Kakoi cocTaB UMEeT MUIIEBAPUTENRHEIN COK kemyaka? Ero pons B mponecce mumieBapeHms.

3. Kakue (pepMEHTEI CONEPKATHCS B MUNIEBAPUTENEHOM COKE MBEHANIATUIIEPCTHON KUILIKH, UX 3HAYEHUE B
MPOLIECCE MUILIEBAPEHUA.

4. Kakoe pH nmeeT munieBapuTEIbLHEIN COK OTAEN0B MUIEBAPUTEIBHOIO TPAKTA U ITOUEMY !

5. 3HaueHue B MPONECCe MUMIEBAPEHMNA MEUEHN U MO IKEITYJOUHON KEIE3HI.

Tema 3 Crpoenne u YHKIHH CepAevYHOCOCYIHCTOH CHCTEMbI Ye/I0BeKA.

1. Kak BIusA€T MOBBINIEHUE KOHIEHTPAIIUH KHPA B APTEPUATTLHOM KPOBH (ITOBEIIIIEHUE €€ CBEPTEIBAEMOCTH,
3aKyMOpPKa MEJIKMX COCYIOB, YCUIICHHE OTJIOKECHU )KUPA B OPTAHU3ME).

2. [o3BosseT 1 onmpeneneHne X0neCTEPUHA B KPOBU  CYAUTH O (DYHKIMH MEUEHU !

3. Kak BmseT MHTEHCHUBHAS (PU3UYECKAd M YMCTBEHHAA padoTa HA (PYHKIIMIO KPOBEHOCHEIX COCYIOB?

Tema 4 CTrpoenne 1 YHKIHH IbIXATe/ILHOH CHCTEMbI YeJI0BEKA

1. Ponp nerkux B 0OMEHE BCOCABUIETOCS KUPA.

2. Hapsany ¢ knerkamu, 00ecneqyuBaroniMi ra3000MeH, B JIETKUX €CTh 0COOBIE€ KIIETKHU, KOTOPBIE 00Ia0atoT
CIIOCOOHOCTBIO 3aXBATHIBATE KUP. KAk HA3BIBAIOTCA ATHU KIETKU?

3. OyHKIIMU THCTHUOIIUTORB?

4. ITouemy KWUTENAM CEBEPHBIX O0JACTEM PEKOMEHAYIOT BKIOYATH 3MMOHM B PAllMOH OTHOCHUTEIHHO
00JIBIIOE KOTMYECTBO KUpaA?

Tema 5. Crpoenue, GyHKIUH U POJIb HEPBHOM cHCcTeMbI B peryJisiHH Mpollecca MHIeBaAPeHust

1. HazoBute ropMoHBl, y4acTBYIONIME B IMPOLECCE MUNIEBAPEHNA, B KAKUX OpraHax OHHU CHHTE3UPYIOTCA U
KaKO€ 3HA4EHUE UMEIOT?

2. Kakue rOpMOHBEI CHUHTE3UPYIOTCA B MUIIEBAPUTENEHOM TpakTe yenoBeka? VX 3mauenHue mid mporecca
MUTIIEBAPEHUS.

3. Kakoe cTpoeHne UMeeT CUMIATHIECKAsA HEPBHASL CUCTEMA U €€ POJIb B MPOIECCE MUIIEBAPEHNA !

4. Kakoe cTpoeHne UMeeT mapacuMIaruiecKas HEPBHAS CHCTEMA U €€ POJIb B IIPOLECCE MUTIEBAPEHN A

5. Pone ropMOHOB runo(u3a B PETyIAIUl SHIOKPUHHBIX K EIe3?

Tema 6. CTrpoenune, QyHKIHA H POJib TYMOPAJBHOH CHCTEMbI B perVISIHH Npoliecca NuleBapeHus

1. Kakue HeHpOTpaHCMUTTEPHI BBIAEIAIOTCS «a0DOMHMHAIBHBIM MO3TOM», WX 3HAYEHHUE B MPOIECCE
MUEBAPEHUA.

2. Kakue HeuponenTuasl BEIACIAIOTCS «a0I0MUHATIEHEIM MO3TOM», UX 3HAUCHHUE B ITPOLIECCE TUIIEBAPEHUS.

"
3. HazoBure rammﬁﬂﬁﬁ%@@ TOPMOHEL, UX POJIb B IIPOLIECCE MUILIEBAPEHUS.

4. Hazopure2cRUNVEFISURAG22CTMYIMTOPEISEHEPBHEIX OKOHYAHUN B IKEIYIOYHO-KUIIEYHOM TPAKTE, HX

3HaTERTE s mPOTEETe it CRA P
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5. MexaHu3Mel perynaiuu COKOOTAECIECHHUA B KETYyJ0YHO-KHUILIEYHOM TPAKTE.

Tema 7. beikH, HX HCTOYHHKH, PYHKIHH, YHEepPreTHYECKAas, IIACTHYECKAS eHHOCTb.

1. Kakue Oenku Ha3eiBaroTca moyHoneHHeIMu? [IpuBenure mpuMeps! HCTOYHUKOB IMOTHOIIEHHBIX OEJIKOB.
2. HazoBure HE3aMEHNMBIE AMUHOKHUCIIOTEL, MX UCTOYHUKHU U OPTAHW3MA YEI0BEKA U UX 3HAYEHUE.

3. Ha3zoBure 3amMeHNMBIE AMUHOKH CJIOTHL, UX UCTOUYHUKH JIJIA OPTAHW3MA YEJIOBEKA U UX 3HAYECHHE.

4. bananc Oenka B OpraHu3Me 4EI0BEKA.

5. HTo Takoe OTPUIIATEIBHEIN U MOJIOKUTEILHEIN a30TUCTHIN OamaHc?

Tema 8. Kupsbl, HX HCTOYHHKH, QYHKIIHH, YHepreTH4YeCcKaf eHHOCTh.
1. Perynsmus sxupoBoro oOMeHa.
2. BzaumocBs3p 00MeHa yriaeBonoB, OEIKOB U JKHPOB.

Tema 9. ¥YriieBoabl, HX HCTOYHHKH, (PYHKIHH, YJHepreTHYeCKas HeHHOCTb.

1. I[TpuBenuTe mpuMeEpH AUCAXAPOB, M3 KAKMX MOHOMEPOB OHHM COCTOSAT, MX MCTOUYHMUKH, 3HAUECHUE IS
OpraHu3Ma 4eI0BEKa.

2. IlekTHHOBBIE BEMIECTBA, UX HCTOUHHKHA U 3HAYEHHUE B MeTaDOIH3ME.

3. Mexanu3Mel perynaiuy yriIeBOTHOTO 0OMEHAa B OPTaHU3ME YEIO0BEKA.

Tema 10. MuHepaibHbIe coeTHHeHHA. UCTOYHHKH. 3HAYEHHE 11 OPraHU3MA Ye/I0BEeKA

1. COanmaHnCUpPOBAaHHOCTE MUHEPATBHBIX JIEMEHTOB IJIA YCBOEHUA UX OPTAHU3MOM.

2. CoorHomenne Kambua U (pocopa, KU U MAarHUA B PAIIMOHAX B3POCIOT0 HACEIEHU

3. Ilouemy xummueckas CTPYKTypa IIHMIIM JOJDKHA MAKCHUMAJIBHO COOTBETCTBOBATE (DEPMEHTHBIM
MUIIEBAPUTEIBHEIM CUCTEMAM OPTraHu3Ma (IPABUIO COOTBETCTBUA)

Tema 11. Buramunbl. McTounnkn. 3HayeHHe /11 OpraHu3Ma 4e/iloBeKa

1. Mexanusm perymnanmuu MeTadomm3Ma B OpraHu3Me YE€IT0BEKA C yIaCTHEM BUTAMUHOB.

2. Kakum BUTAMUHOM ABJIIETCS (DOITMEBAS KUCIOTA, €€ POJIb B OPraHNU3ME UEIOBEKA.

3. KakuM BUTAMIUHOM SBISIETCA TOKO(PEPOI, Er0 POIL B OPraHU3ME UEIIOBEKA.

4. KakuM BUTAMUHOM SBJISIETCA PETUHOJ €0 POIb B OPTaHU3ME UEIIOBEKA.

5. Kaknum BUTAMUHOM SBJIAETCA KATIM(EPOII, ETO POJIbL B OPraHU3ME YEIOBEKA.

Tema 12. IlpuHOHnBLI c0ATAHCHPOBAHHOIO MU TAHUS

1. 3aBUCUMOCTE (PU3UOJIOTHIECKUX MNOTPEOHOCTEN B SHEPTHMU OT (PU3MYECKOM HATPY3KH PA3IUUHBIX TPYHIT
HACEIEHHUA.

2. Teopusa cbanancupoBaHHOTO mutanusa akanemuka A.A. [Tokposckoro.

3. Teopus agekBaTHOTO MUTAHUS, TPEIIOKEHHAA aKaneMUKoM A.M. YroieBsim

4. ITpyHuMme! U CyTh KOHUENUUHN () YHKITUOHATLHOTO MUTAHUA.

5. KoHuemusa HanpaBiaeHHOTO (LE€IEBOr0) MUTAHUA, €€ CYyTh U 3HAYEHUE B COATAHCUPOBAHHOM MUTAHUM.

Tema 13.CoBpeMeHHasi MHPAMHU/IA 3J0POBOI0 NMHTAHUS W NIPHHIHILI ¢¢ KOHCTPYHPOBAHMS.

1. ObnacTu 310pOBOro MATAHUA TpOrpaMm: BuramMuHm3anusa ounm

2. [luranne cmoprcMeHOB

3. XapakTepucTuka MUKPOHYTPpUEHTOB: BuTaMuH C, BUTaMuHBI Tpynmel B, (pomieBas kuciaora, f-KapoTHH,
MCTOAB3YEMBIE MIJI1 000TANIEHU MUMIEBBIX MPOIYKTOR

4. XapakTepUCTUKA MUHEPAJIBHEIX BENIECTB, UCITOJIB3YEMEBIX [T 000TanieHus MUIIEBBIX MPOIYKTOB

5. HD,I[, KEIIe30 M KamelMi. B kakux ciaydagx ciaeayer uX HCHOMb30BaTh B 00OTANIEHWM MHIIEBBIX

IPOLYKTOB.
AOKYMEHT MOANACAH
ANEKTPOHHOW MOANMCHIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Neiictauteneq: ¢ 19.08.2022 no 19.08.2023 34



Tema 14. IIpHHIHNBI COCTAB/JICHHSI PALHOHOB NHTAHHUA [IJI Pa3IHYHbLIX TCPYII HAacCeJleHHS.
MeponipusiTHsi [0 COBepPIICHCTBOBAHHIO TEeXHOJOIHMYeCKHX IPOIECCOB IPOH3BOACTBA MPOJAYKINH
NHTAHUSA PA3JIHYHOI0 HA3HAY eHHUS
1. HasoBure OCHOBHBIE KOHIIETIIUH 3M0POBOTO MATAHUSA, UX CYTh.
HazoBuTe OCHOBHBIE KPUTEPUN PA3padOTKU HOPM ITUTAHUA.
[TpyHIMITEI pacueTa HOPM OUTAHUS J1S PA3TMYHBIX TPYIIT HACETICHHUS.
CoBpeMeHHas KOHIENIMA ONTUMAITBEHOTO IMMUTAHWUSA YEI0BEKA.
CoBpeMeHHas KOHIENIUA HHAUBUAYAIBHOTO MUTAHUA €€ CYyTh U KPUTEPHH.

h = L o

Tema 15 Pexum nuranusa. Oco0eHHOCTH NMUTAHHUS 1eTel H MOJAPOCTKOB

1. KakoB yaensHBII BeC 0ETKOB B CYTOUHOM PAIMOHE IETEH U MOIPOCTKOB

2. KakoBa ontumanpHas cOaIaHCUPOBAHHOCTH MOJMHEHACHINIEHHBIX KUPHBIX kucaoT: [THXKK % (B Tom
qucae coorHomenue [THXKK omera-3: omera-6 )

3. YnenbpHBIA BEC YTIEBOOOB B CYTOYHOM PALMOHE ITUTAHUS B3POCIOTO UYEIOBEKA

4. Ilepeuncnure Kareropuu, BXOAAMINE B MOHATHE «PexuM muranmsa»

5. KakoBO (pM3H0I0TUYECKOE 3HAUEHUE (DUKCUPOBAHHOTO BPEMEHU OpHeMAa?

Tema 16. Ilyrun oOecnevyeHnsi cOATAaHCHPOBAHHOCTH PAIHOHOB B MpeINpHATHAX 00IIeCTBEHHOI'O
nuranuda. HayyHo-TexHH4yeckas HHGpoOpMaIHA, OTe4YeCTBeHHbIH M 3apy0exHbIH ONLIT 10
IPOH3BOJICTRY NPOIAYKTOB MHUTAHHA
1. ITumieBou craTyc (COCTOAHWUE MUTAHWA, ATUMEHTAPHBIN CTATYC, HYTPUIIMOHHBIN CTATYC)
Onenka mumeBoro craryca
Kak npoBOIAT OLIEHKY MUIIEBOM aIEKBATHOCTH (HA OCHOBAHWH KAKHMX MTOKA3ATENEN )
OOBIYHEBEIN MUIIEBOU CTATYC
OnTuMaNBEHEIM MUIIEBOU CTATYC
I'enernueckn moaupunupoBanHeie UCTOUYHUKHN U (I'MIN)
. T'enermuecku MoaU(PUIIMPOBAHHEIN OPTaHU3M
Tpancrennsie opranu3Mel
HcTropusa renHoN HHKEHEPUU

OO NAY A W

Tema 17. KaTteropnu QyHKIIHOHAILHOI'O HTAHHS.
1. buoxumugeckne KpUTEpUH ATEKBATHOCTH MTUTAHUA

Tema 18. Paznnumne Me:xay THEeTHYECKHM, JTe4eOHbIM H QYHKIHOHAIBHLIM IHTAHHEM

1. JleweOno-npopumakTnaeckiie u NpoPUIAKTUIECKNE NPOIYKTE — OPOAYKTHI OJS JIUIl, padoTaronmx Ha
BPEIHBIX MPOU3BOICTBAX

2. JleueOHo-popunakTuaeckne M Opo(PUIAKTUIECKUE ONPOAYKTHI — AJA MPOKUBAIONIMX B HKOJIOTHIECKHU
HEOJIATONIPUATHEIX YCIOBUAX

3. JleweOno-mpo(punaktuaeckue © NPOPUIAKTUUECKHE TMPOAYKTEI — HOpd  3a00I€BaHUAX WU
OPEapACIONIOKEHHBIX K HUM (Ouader, 0KUpeHune).
4. JleueOno-mpo(unakTHueckue ¥ MNPOPMIAKTUIECKHME TPOAYKTEL — mOpud 3a00J€BAHUAX WU

OPEIPACIIONIOKEHHBIX K HUM (ATEPOCKIEPO3 U Ap.).
5. Moryr /m neueOHO-po(puaakTHIeCKue H NPOPIIAKTUYECKUE IPOAYKTEL OBITE HCIIOIL30BAHEL
3A0POBBIMU JTFOABEMH I MPO(PUIAKTUKN ATUMEHTAPHO-3aBUCUMEIX 3a00JI€BAHUHN U AP.

4.2 @opMbI 0TYETHOCTH, MOPHAOK UX 0(pOpMIICHUA H Mpe/ICTABICHNS, KPUTePHH Ol[eHHBAHUS
[Tpouenypa npoBeneHns OLIEHOYHOTO MEPONPUATHUA BKIOYAET B CE0sS BOMMPOCH i cOOecenoBanus,
KOTOPEIE€ IMO3BOJIIOT OLIEHUTE OTBETEI CTYAEHTOB mO Temam 1-18 mucrmmimuel «@U3HOI0THS ITATAHUA.
HT C
[Tpennaraemeie Cg%%%@ﬂﬂ cobecemoBanusa mo3BoLitoT mpoBepurs [IK-5 kommerenuum. Ilpu
O JOTABKE RCHAHHTNABEOICHORTHONIYMEPOHPUATHIO HEOOX0IUMO 5 MUHYT, B TEUEHHUE NTAHHOTO BPEMEHHU

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Oyzmer mpoBOAMTECA Oecena CO CTYIEHTOM B TUAIOrOBOM pexume. IIpu moaroroBke kK OTBETY CTYAEHTY
NPENOCTABIAETC NPABO MTOJIB30BAHUA HOPMATUBHEIMHM JOKYMEHTAMH U CIIPABOYHEIMH Ta0IHMIIaAMMU.

KpHTepiu oleHUBAHHS KOMITeTeHI[HH

OneHka «OTJIMYHO» BEICTABJLIETCA CTYNEHTY, €CIW CTYOEHT OCO3HAE€T O€30HacHOCTh CHIPhSA H
rOTOBOW MPOAYKIIUA IIPH BO3JAEHCTBUN HA OPrAHU3M UEI0BEKA, AHATM3UPYET HOPMATUBHYIO JOKYMEHTAIIHIO,
OCHOBHBIE W TIPUKJIATHBIE METOIBl MCCIEAOBAHUS; AHATM3UPYET BO3JIEHCTBUE HA OPraHU3M 4YeEIOBEKa
CHENUATH3UPOBAHHEIX MPOJYKTOB IMATAHUA U MACCOBOTO W3TOTOBJIEHUA W3 TPAIMIIMOHHBIX M HOBEIX BHIOB
CBIPbS; YUWATHIBAET OOBEKTHI A/ YIYYIIEHWA TEXHOJOTMM IMMIIEBBIX HPOU3BOACTB C YYETOM OCHOB
(PU3UOIOrNH MUIIEBAPEHUA M 0OMEHA BEMIECTB, COBPEMEHHBIX KOHIIEMI[UN MUTAHUA.

OrneHKa «XOpOMIO» BEICTABIAETCA CTYAEHTY, €CJIA CTYAEHT OCO3HAET 0€30MACHOCTE CBIPbA M TOTOBOM
NPOAYKIUU NPA BO3OEHCTBUM HA OPraHU3M 4YEJIOBEKA, AHAIM3HPYET HOPMATUBHYIO JTOKYMEHTAIHIO,
OCHOBHBIE W TPUKJIATHBIE METOIBl HCCIEAOBAHUSA; AHATM3UPYET BO3JEHCTBUE HA OPraHU3M 4YeEIOBEKa
CHENUATNM3UPOBAHHEIX MMPOJYKTOB IMATAHUA U MACCOBOTO W3TOTOBJICHUA W3 TPAIMIIMOHHBIX U HOBEIX BHIOB
CBIPBS; YUUTHIBAECT OOBEKTHI AJIA YIYUIIEHWA TEXHOJOTMHM IMMIIEBEIX HPOM3BOACTB C YUYETOM OCHOB
(pU3MOTOTHU MUILIEBAPEHUS U 0OMEHA BEMIECTB, COBPEMEHHBIX KOHIIEMIIUNA TUTAHUA, HO JONYCKAem ouuOKuU.

OneHka «yIOBIETBOPHUTENEHO» BBICTABIETCA CTYIOEHTY, €CIM CTYIEHT HedoCmamoyHO OCO3HAET
0e30MacHOCTE CBHIPBA M TOTOBOM MPOAYKIIMM IMPH BO3AEHCTBUM HA OPraHU3M YEIOBEKA, AHAIM3UPYET
HOPMATUBHYK) JOKYMEHTAL[MIO, OCHOBHBIE W IIPUKIAJHBIE METOINBI HMCCICNOBAHUA, AHAIM3UPYET
BO3JECHCTBUE HA OPraHu3M UEIO0BEKA CHEHUAIM3UPOBAHHBIX HNPOAYKTOB IMTAHUA W MAaCCOBOTO
W3TOTOBJIEHNA U3 TPATUIMOHHBIX M HOBEIX BUAOB CHIPBS; YUUTEIBAET OOBEKTHI I YIYUINIEHUA TEXHOIOTUHA
MUIIEBEIX ITPOM3BOACTB C YU4ETOM OCHOB (PM3MOIOTMHA NHUIIEBAPEHUSA M 00OMEHA BENMIECTB, COBPEMEHHBIX
KOHIIEITIIHI ITATAHHUI.

OuneHka «HEYIOBIETBOPUTENLHO» BEICTABILAETCA CTYAEHTY, €CIIM CTYOEHT €CJIM CTYIECHT c1ao
O0CO3HAET 0Ee30macHOCTh CBIPbA M TOTOBOM HOPOJYKIMM NPU BO3JAEUCTBMM HA OPradHu3M 4YEJIOBEKA,
AHANTM3UPYET HOPMATUBHYIO JOKYMEHTAIMIO, OCHOBHBIE M IPHUKJIAOHBEIE METOIBI HCCIEIOBAHMA,
AHATTM3UPYET BO3AEHCTBUE HA OPraHW3M UEJIOBEKA CIENMATM3NPOBAHHEIX NMPOAYKTOB MUTAHUA U MACCOBOTO
W3TOTOBJIEHWA W3 TPAIUIIMOHHBIX U HOBEIX BUAOB CHIPBSA; YUUTEIBAET OO BEKTHI I YIYUIMIEHUA TEXHOIOTHH
MUIIEBEIX ITPOM3BOACTB C YYETOM OCHOB (PU3MOJIOTMHA NUIIEBAPEHHSA M OOMEHA BENIECTB, COBPEMEHHBIX
KOHIIEI[HMHA ITATAHH.

OneHka «3a4TeHo» BBICTABILIETCA CTYAEHTY, €CJIM IPH COOECEenOBAHMM CTYIEHT pAaCKPEIBAET
BOIPOCHI MO TEMAM IUCIMIIMHBEI, HE TOMYyCKAET IPyOBIX OMMOOK MPH H3JI0KEHUHM MAaTEpHasa; XOpOIIOo
OPUEHTHPYETCA: B TEPMHUHAX.

OneHKa «HE 3a4TEHO» BBEICTABIETCA CTYACHTY, €CIU MPH COOECENOBAHUMN CTYAEHT AOMYCKAET rpyObIe
OIIMOKM ITPU M3I0KEHUN MaTEpHana.

MakcnManbHO BO3MOKHBIN Oa/lT 38 BECh TEKYIINI KOHTPOJIb YCTAHABIUBAETCA paBHBIM 35, Tekymiee
KOHTPOJIBHOE€ MEPOIPHUATHE CUUTACTCA COAHHBIM, €CJIM CTYIEHT ITONy4dmI 3a Hero He menee 60% or
YCTAHOBJIEHHOTO JJIA 3TOr0 KOHTPOJISA MAKCUMAILHOTO Oamna. PEMTUHrOBEIN Oai, BEICTABIAEMBIN CTYACHTY
34 TEKYIIEE€ KOHTPOJIBHOE MEPONPUATHE, CAAHHOE CTYOEHTOM B YCTAHOBJIEHHBIE TPA(PUKOM KOHTPOJIBHBIX
Mepﬂnpumuﬁ CPOKH, OTPEISIHIETCS CIASTYIOMINM nﬁpammz

Y pOBEHb BEIMOTHEHUS KOHTPOILHOTO PertuHroBeiit 0ami (B % OT MAKCMMaIBHOTO
3aqaHus 0aia 3a KOHTPOIBEHOE 3aTAHUE)
OTMYHBIA 100
XOpomuit 80
Y 10BIETBOPUTETHEHBIN 60
HeynoBnerBopuTeIbHEIHN 0

S. METGME,EWMH (mo BHAaM padoT, MpeIyCMOTpPeHHBLIX pabouyed NporpamMmMoit

JTA CYEH FETRIEH 1) 0000043E9AB8BIS2205E7BAS00060000043E

1R, BHA EEMoTTONTENE A PaboTel: moAroTOBKA K MPaKTHUECKUM paboTaM.
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[TonroToBka K MPAKTUUECKUM 3aHATHUAM ABJAECTCA OOHOHW M3 BAKHEUMUX (POPM CAMOCTOATEIBLHOU
paboTel cTyneHTtoB. llenesro mpakTuueckux padoOT SBIAETCA 3aAKPEIIEHUE 3HAHWM, ITOJIYYEHHBIX HA
JMEKIIMOHHBIX 3aHATHAX M B XOJE€ CAMOCTOATENLHOM palOTHI, a4 TakKe BBIPA0OOTKA HABEIKOB B 00aCTH
(pPU3MOIOTH MUTAHUA.

[ToaroToBKY K HIpakTHYeCKUM padoTam CIeayeT HAYMHATE C IOBTOPEHHA MATEpHUala JICKIHH II0
COOTBETCTBYIONMIEH TEME, 4 MOTOM MEPEXOIUTE K M3YUEHUIO MATEpPHana YUeOHNKA, PYKOBOACTBYSCH MJIAHOM
NPAKTUYECKOTO 3aHATHA, JAHHOTO B METOIMYECKNX YKA3aHUAX K NPAKTHYECKUM 3aHaTuAM. [1o 3apepmennn
W3YUEHUA PEKOMEHIOBAHHON JIMTEPATYPEI, CTYAEHTH MOT'YT IPOBEPUTH CBOW 3HAHMA C ITOMOMIBI0 BOIPOCOB
UL CAMOKOHTPOJISA, COAEPKAMMXCA B KOHIIE TUIAHA KAKJ0TO 3aHATHA N0 COOTBETCTBYIOIIEH TEME.

[TonrotoBka k mpakTH4eCKUM padoTramM CHOCOOCTBYET 34KPEIUICHHIO W YrayOIEeHHI0 HNOHUMAHMA
M3YUEHHOT 0 MaTEpHaa, a TAKKe MPHOOPETEHUIO HABEIKOB B 001aCTH (PU3MOIOTHH NUTAHUSL.

Jlomyck k mpakTudeckum padoTaM HPOMCXOAWAT MPH HAIWYMHK Y CTYJEHTOB MEYATHOTO BApPHAHTA
OTUeTd. 3amuTa OTUeTra MpOoXOoauT B (pOopMe IOKJIAna CTYIEHTA MO BBIIMOJHEHHOW pabdOTe€ M OTBETOB HA
BOIIPOCEI ITPENOIABATEIIA.

MakcumansHOE KOMMYECTBO OAanmoOB CTYIEHT ITOJIYYAET, €ClM O(POPMIIEHME OTUETA COOTBETCBYET
yYCTAHOBJIEHHBIM TPEOOBAHUAM, & OTYET MOJIHOCTBIO PACKPEIBAET CYTh pabOTE. OCHOBAHUEM I CHUIKEHUA
OLIEHKU SBJIAIOTCA:

— IPU 3a0UTE MPAKTHIECKOM padOThl MONMYMIEHBI HETOYHOCTH WA IPUMEHEHBI HEKOPPEKTHBIE
(GOpMYJIMPOBKH MATEPHAIIA,;
— paboTa BEINOIHEHA HE MNOJHOCTBEIO, OJHAKO OOBEM BBIMOJIHEHHOM YaCcTH TAKOB, UTO ITO3BOJIAET
MOJTYYUTE TPABUIBHEIE PE3YILTATE M BEIBOIEI IO OCHOBHEIM, NPUHIMITHAIEHO BAKHEIM 3a1a9aM PaOOTEL.
Otuer MOKET OBITH OTHPABIEH HA TOPA0OTKY B CIEAYIONINX CIIYUaAX:
— o(popMIIEHHE OTYETA HE OTBEYAET TPEOOBAHUAM HOPMOKOHTPOJIA;
— B pa0dOTE DOMYNIEHEI OMHMOKHU (HE TpyObI€) M HETOYHOCTH.

HUTOroBsii NpoaAYKT CAaMOCTOATE/ILHOM padOThI: OTUET MO MPAKTUYECKUM padoTam.

CpeacrBa H TeXHOJIOTHH OIEHKH: OTYET (MUCHMEHHBIH ).

Kpurepuu oneHkH padoThI CTYIeHTA:

OneHka «OTJIMYHO» BBICTABIIAECTCA CTYNEHTY, ECIM CTYAEHT OMIUYHO OCO3HAET 0€30MaCHOCTE CHIPB
M TOTOBOM IPOOYKIMM IPU BO3JCHCTBHH HA OPTAHU3M UYEIOBEKA, OMIUYHO AHATU3UPYET HOPMATHUBHYIO
TOKYMEHTALMIO0, OCHOBHBIE M MPUKJIATHEIE METOABI UCCAETOBAHUA; OMIUYHO AHATTM3UPYET BO3ICHCTBUE HA
OPraHu3M UEeJIOBEKA CIEIUAIM3UPOBAHHBEIX NPOAYKTOB MWTAHWUSA W MACCOBOTO W3rOTOBJICHHA W3
TPAOUIIAOHHBEIX W HOBBIX BUAOB CBIPBA, OMIUYHO YUYWATBHIBAET OOBEKTHI U YJIYUIIEHUSA TEXHOIOTHH
MUOIEBBIX MPOU3BOACTB C YYETOM OCHOB (PM3MOJIOTHM IHNIEBAPEHUA U 0OMEHA BEMIECTB, COBPEMEHHBIX
KOHIIETII[HMI ITATAHM.

OrneHKa «XOPOIIO» BRICTABIAECTCA CTYIEHTY, €CIN CTYAEHT XOpOouio OCO3HAET 0e30MaCHOCTh CHIPhA U
rOTOBOH MOPOAYKIMHA TIPH BO3ACHCTBUM HA OPTaHWU3M UYEI0BEKA, XOpPOouio AHATM3UPYET HOPMATHUBHYIO
TOKYMEHTALUMIO0, OCHOBHBIE M MPUKIATHBIE METOIBI UCCIENOBAHUA, XOPOUWO AHATU3UPYET BO3IEHCTBUE HA
OPraHu3M UE€JIOBEKA CIICHUAIM3UPOBAHHEIX MPOAYKTOB MWTAHWSA W MACCOBOTO W3rOTOBJICHHA W3
TPAOUIIMOHHBEIX M HOBBEIX BHUIOB CHIPBA; XOPOWIO YUIUTHIBAET OOBEKTHl A YAYYIIEHUS TEXHOIOTHH
MUMIIEBBIX MPOM3BOACTB € YYETOM OCHOB (PM3MOJIOTHM IMHNIEBAPEHUS U OOMEHA BEMIECTB, COBPEMEHHBIX
KOHIIEI[MHA ITATAHHA.

OneHka «yIZOBJIETBOPUTEILHO» BBICTABILAECTCA CTYIEHTY, €CIM CTYIEHT OCO3HAE€T O€30macHOCTH
CBIPbS W TOTOBOM IPOAYKLUMHM IIPH BO3JEUCTBHUM HA OPrdHU3M YEJIOBEKA, AHAIU3UPYET HOPMATHUBHYIO
TOKYMEHTALMIO, OCHOBHBIE M MPHUKIAJIHBIE METOABI UCCAEIOBAHMA; AHATM3UPYET BO3ACHCTBUE HA OPraHU3M
UEIOBEKA CHEIMATM3UPOBAHHBIX HPOOYKTOB MUTAHWA U MACCOBOTO M3TOTOBJIECHUA M3 TPAIUIMOHHBIX H
HOBBIX BUIOB CBHIPBS, YUUTEIBAET OOBEKTHl IJIA YAYYIIEHHA TEXHOJIOTHMH MUIIEBBIX MPOU3BOACTB C YUETOM
OCHOB ()M3HOJIOTHM IMUIIEBAPEHUA U OOMEHA BENIECTB, COBPEMEHHEIX KOHIIEIUH MTATAHUS.

OneHka «HEyTOBJIETBOPUTEILHO» BEICTABIAECTCA CTYICHTY, €CIINA CTYAEHT €CIU CTYAEHT He OCO3HAET
6e30TTaCHOCTS CHEbg Fih HOA ABAHCIPOIYKIIMH TTPH BO3JACHCTBHM HA OPTAaHM3M UEIOBEKA, He AHATM3UPYET
HO PMATHBHYCOT0K SMEHTHNIEG [BAOCHOBHME M NPUKIATHBIE METOABI MCCIENOBAHUA, He AHAIM3UPYET
BO3JEHTTBHe W HA PO PIAIRLIN 8B Beka creIMAMIUPOBAHHEIX MPOAYKTOB IMHTAHHUSA M MACCOBOTO
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W3TOTOBJIEHUA W3 TPAOUIMOHHBIX W HOBBIX BUIOB CHIPBA; HE YUYUTHEIBAET OOBEKTHl I YIYUIICHUA
TEXHOJIOTUM IMUIIEBBIX MPOU3BOACTB C YU4ETOM OCHOB (PU3MOJIIOTMM THIIEBAPEHUS M OOMEHA BEMIECTB,
COBPEMEHHEIX KOHIIEMIINH MUTAHUS.

OneHka <«3adyreHo» BBICTABILIETCA CTYAEHTY, €CIM IPH COOECEnOBAHMM CTYIEHT pPAaCKPBIBAET

BOIPOCEI MO T€MAM IUCLMILIAHBEL, HE TOMYCKAET IPyOBRIX OMMOOK IMPH W3JI0KEHUHM MAaTEpHasd; XOPOIIO
OPHEHTHUPYETCA: B TEPMHUHAX.

OneHka «HE 3a4TEHO» BBICTABIAECTCA CTYIEHTY, €CIM NpPH COOECemTOBAHMM CTYAEHT MOOMYyCKAET
rpyObI€ OIIMOKN IPH W3T0KEHUN MaTEPUAIIA.

6. MeTonnuecKHe VKA3aHHUS 110 MOJATOTOBKE K YK3aMeHY

[Tpomexkyrounas arrecranusa B popme 3a4era.
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OcHoBHAasl TUTepaTypa:

l. Tennos, B.M. ®usnonorus muranua: yued. mocodme / B.WM. Temmos, B.E. bopses. — 2-e uzg. — M:
Hamxkos u Ko, 2009. — 452 c.

2. bakymenko, O.E. Texnonorus o0oranieHHeIX OPOAYKTOB MUTAHUSA I LIENEBRIX rpyIl. HaydHble 0CHOBEL
u texnonoruu: [Monorpadus] / O.E. bakymenko. — M: JleJlu mmoc, 2013. — 287 ¢. — bubmorp.: ¢.275-284.
— ISBN 978-5-905170-47-8

3. Buron, U.C. bezonacHOCTs MPOAOBOIECTBEHHOTO CHIPhA U MPOAYKTOB nuranus: |yueOnuk| / U.C. Buromn,
A.B. Kopanenok, A.Il. Hewaes. — M: JleJlu npunt, 2013. — 352 c¢. — Ha yueOnuke rpud: Pex.YMO. —
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1. Kopsukuna, C.fl. OyHKIMOHAIBHEIE NUNIEBBIE MHTPEOAUEHTH U 100ABKU i XJI€000YIOUHBIX U
konaurepckux mynemn / C.A. Kopaukuna, T.B. Marseesa. — CI16: THOP/], 2013. — 528 c.
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