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1. HIACIIOPT ®OHJIA OLIEHOYHBIX CPE/ICTB

1.1. O61acTh NPUMEHEHUSA

®onn omneHouHbix cpeAcTB (DPOC) — HeoTheMieMmas 4YacTh pabodei
IpOrpaMMbl  TUCIUIUIMHBL (MOIyJsA) «ODKOJIOTMYECKH O€30MacHbIe MPOTYKTHI
NUTAaHUS» W TpeIHa3HA4eH [JJs KOHTPOJA H OLUEHKH 00pa3oBaTelbHBIX
JOCTH)KEHHUI CTYJEHTOB, OCBOMBLIMX MPOTrpaMMy JUCLMIUIUHBI (MOIYJIA).

1.2. Heaun u 3aa0a4u (pOHAA OLIEHOYHBIX CPEACTB

LHenp POC YCTAHOBUTh  COOTBETCTBHE YPOBHS  MOATOTOBKHU
obOyuarorerocss TpedoBanus PI'OC BO — wmarucrtpaTtypa 1O HaIpaBiICHUIO
noarotoBku 06.04.01 buonorus, yTBepKIAECHHBIM NMPUKAa30M MHUHHUCTEPCTBA HAYKHU
u BhIciero obpaszoBanusi Poccuiickoit @enepanuu ot 11 aBrycra 2020 Ne 934 u
[IpodeccruonanbHbIM CTaHAAPTOM, yTBepkAeHHbIM [Ipukazom MuHucrepcTBa
Tpyda W commanbHOM 3ammThl Poccuiickoit ®denmepammu «OO0 yTBEpkACHUU
npodeccuonanbHOro cranaaptay oT 18 oktaops 2013 r. Ne 544H.

1.3. Ilepeyenbr KoMmereHUMH, (OpPMHPYEMBbIX B Ipolecce OCBOCHUA
OCHOBHO¥ NpogecCHOHATBHOH 00pa30BaTe/IbHOM NPOrPaMMbI

IIponecc  OCBOEHMsSI  IHCHMIUIMHBI  HANpaBJI€H Ha
CIEAYIOUIUX KOMIIETEHIIUN U UHIUKATOPOB UX JOCTUKEHUS:

dbopMupoBanue

Koa no ®I'OC BO | NuaukaTop J0CTHKEHUSA

O6menpodeccroHaabHbIe

OIIK-5 — cnocoOeH y4yacTBOBATb 1
CO3/IaHHMHU U pean3aIl[ii HOBBIX
TEXHOJIOTHi B chepe
po(heCCHOHATILHOM JEATCIIBHOCT]
1 KOHTPOJIC UX IKOJIOTHYECKOM
0€30IMacHOCTH C UCIIOIb30BaHUEM
JKMBBIX 00OBEKTOB

OIIK-5.1. 3Haer TeopeTUYECKHE OCHOBBI CO3JaHUsI U

peanu3alui  HOBBIX TEXHOJIOTMH €  HCIOJIb30BAHMS
Pa3IMYHBIX OMOJOTHYECKUX OOBEKTOB; METOJbI KOHTPOJISI
HKOJIOTMYECKO 0€30MacHOCTH C UCIOJB30BAHUEM JKHBBIX
00BEKTOB;

OIIK-5.2. YMmeer npUMEHSATh TEOPETUYECKHE 3HAHUS IS
CO37IaHUsl HOBBIX TEXHOJOTHH C HCIOJIB30BAHUEM >KMBBIX
00BEKTOB;
OIIK-5.3.

0€30IMacCHOCTh TEXHOJIOTHH C MCIOJIL30BAHUEM JKHUBBIX

YmMmeer OLCHUBATDH 9KOJIOIr'MYCCKYIO

00BEKTOB;

OIIK-5.4. Bnageer HaBbIKaMH KOHTPOJISI IKOJIOTHUECKON
0€30I1aCHOCTH HOBBIX TEXHOJIOTHI C UCIOIb30BAHUEM
’KUBBLIX 00OBEKTOB

[TpodeccrnonanpHbie

IIK — 2 - cnoco0OeH mpUMEHSIThH

MCTOANYCCKHC OCHOBBHI
IMPOCKTUPOBAHM, BbIIIOJIHCHUA
ITIOJICBBIX n J'Ia60paTOpHBIX

OMOJIOTMYECKHX, DKOJIOTHUCCKUX
HCCJICIOBAHUI M HCIIOJIB30BATh
COBPEMEHHYIO  ammaparypy |

BBIYUCIUTCIBHBIC KOMIIJIICKCHI B

[IK-2.1 3HaeT TeopeTHYECKyl0 OCHOBY, METOJOJIOTHIO U
METO/IbI UCCIICA0OBAHUS B BRIOPAHHOW 00J1acTH;
[IK-2.2  ymeer BbIOpaTh  METOAMYECKUE
MIPOCKTUPOBAHMUS, COBPEMEHHYIO anmaparypy

OCHOBBHI
n
BBIYMCIIUTCIBHBIC KOMIIJICKCHI,

IIK-2.3 BJIaACCT HABBbIKAMH IIPUMCHCHHA MCTOIHYCCKHUX
OCHOB HNPOCKTHPOBAHUA KW HCIIOJIB30BaHUSA COBpeMeHHOﬁ




HEeNsAX  OHCHKH  COCTOSTHHSA
OKpY’KaroIlen IIPUPOIHOMN
CpeIbl W BOCCTaHOBIICHUS €€
OuopecypcoB.

anmnaparypel U

BBIIIOJIHCHUHN IIOJICBBIX H na6opaTopHI)1x 6I/IOJIOFI/I‘-I€CKI/IX,
9KOJIOTHYCCKHUX HCCHGHOB&HHﬁ.

BbIYUCIUTCIBHBIX

KOMIUIEKCOB  IIpU

1.4. JTansl (l)OpMHpOBaHHﬂ KOMIEeTEeHIIUI U cpeacrea OUCHUBAHUA YPOBHHA HX

cpOpMHUPOBAHHOCTH

Jrtanbl GopMUPOBAHUA KOMIIETEHUM I

Komnerenuun

KoHTpo/ibHO-0LIeHOYHbIE
cpeacrsa / cnocod
OllCHUBAHUSA

Tema 1. BBenenue. 310poBbe UEIOBEKA U
poOJEMBbI PAIIMOHAILHOTO M 0€30MacHOTO
MUTAHHUS. Nzyuenue TEOPETHYECCKUX
MPUHIUIIOB BJIUSHUSA KadyecTBa IPOIYKTOB
MIMTaHUs Ha 3JI0POBBE YETIOBEKA.

OIIK-5, ITK-2

YCTHBIH OIpoC;

Tema 2. Ilonstue  sxomormyeckoit | OIIK-S5, IIK-2 | ycTHBII  ompoc;  BBIIOJHEHHUE
0e30MmacHOCTH MIPOJIYKTOB MUTaHUS. MIPaKTUYECKHUX padoT;

N3yueHne skojgornyeckor 0€30macHOCTH U

3HAUYCHUE Konuenuun YCTOMYHBOTO

pa3BuTHUsA B OpraHu3aluu Mmep

9KOJIOTHUECKON O€30MacHOCTH TMPOIYKTOB

IUTaHMsI B COBPEMEHHOM MUPE.

Tema 3. DOxonormueckue mnpoOiembr Ha | OIIK-5, [IK-2 | ycTHBIH Ompoc;  BBINIOJHEHUE
MUIIEBbIX Tpou3BojacTBax. [Ipenmpusitus MIPaKTHYECKUX 3a/laHui;
MUIIEBON MpoMbIIeHHOCTH. ObecnedeHne MOArOTOBKa pedepara, AOKIaaa
0€30MaCHOCTH MMILEBbIX MPOJYKTOB IIpU Y TIPE3CHTALUN

IIPOU3BOJACTBE. XPAHEHHE OTXOJIOB.

Tema 4. IlumeBas ueHHocts npoaykToB | OIIK-5, [IK-2 | ycTHBII OHpOC; BBINOJIHEHUE
NUTaHuA.  XapakTepUucTUKa  IUIIEBBIX MIPAKTUYECKHUX padoT;
npoaykToB. [lumeBas u Owmojormueckas

LEHHOCTh MULIEBbIX MIPOIYKTOB.

Krnaccudukanus OCHOBHBIX IPOTYKTOB.

Tema 5. Ilumesbie poGaBku. I'eno- | OIIK-5, IIK-2 | ycTHBII ompoc;  BBIIOJHEHHUE
MoaudurpoBanHbie opranu3mbl. OOrIue MPAaKTUYECKUX 3a1aHU;
CBECHUS 0 MUIIEBBIX no0aBKax. MOJIrOTOBKA pedepara, J0KIana
Onpenenenus u KJaccupuKanus. Y NIPE3EHTALUN

besonacHocth numesbix q06aBok. [loHsTHE

I'MO. Jleranuzanus u mapkuposka ['MU B

crpanax EC u Poccun. Buast 'MO.

Tema 6. Cranpaptuzanus u ceptudukanus | OIIK-5, I[IK-2 | ycTHBIII  ompoc;  BHIIOTHEHUE
npoAykToB  nuTaHus. CaHuUTapHble W MIPaKTUYECKUX 3a/laHuM;
TUTMEHUYECKH  HOPMAaTHUBBI. I'OCThsr. MOArOoTOBKa pedepara, AOKIaaa
Ceprudukamuss  TPOIYKTOB  HHUTAHUS. U Ipe3eHTalNN

[Mopsmox mnpoBeaeHus: cepTUPHUKAIUU U

crangaptu3auuu. OCHOBHbBIE IPUHLHUIIBI

CTaHJapTHU3ALUU.

Tema 7. Ilpodunaktuueckue mnpoxyktsl | OITK-5, [IK-2 | ycTHBIH —ompoc;  BBINOJIHEHUE
nutanus.  OOGecrneueHue  0€30MaCHOCTH MPAKTUYECKHUX padoT;

MPOAYKTOB nuTanus B Poccum.




[IpomexyTounas arrecTanus OIIK-5, I[IK-2 | ax3aMeH (YCTHBIN)

1.5. Onucanue noka3areseil POPMHUPOBAHUS KOMIIETEHH I

Kox xomnerenuuu

Ilnanupyemblie pe3yabTaThl 00y4eHus (MOKA3aTeH)

OIIK-5

3HATh: KIIOUYCBBIC, 0A30BBIC MOHSATHUS, TEPMHUHBI, TTPABIIA ¥ TTPUHIIUITHI
MPOU3BOJICTBA, MAPKHPOBKH, CTAHIAPTH3ANMH U  CcepTUHUKAIIN
MPOAYKTOB MTUTAHUS

yMeTh: TIPOTHO3UPOBATh U OIEHUBATh OSKOJOTHYECKYIO OIACHOCTh
MPOJYKTOB, MOJICIIMPOBATH ITyTH €€ MPEIOTBPAIICHUS;

BECTH IMOUCK M 00pabOTKy JUTEpaTypHBIX W APXUBHBIX MAaTEPHAJIOB,
yMETh COOUpaTh, ONPEACIATh, JeNaTh ONMCAHUS, AHAIM3HPOBATH U
00001mmaTh

BJIa/IeTh: TMOHATUWHBIM ammapaToM, METOJaMH MEXIUCIUIUIMHAPHOTO
WCCJICIOBAaHMS; HABBIKAMH TIOCTAHOBKM W PEIICHUS OWOJIOTHYECKUX
npoOJieM

[IK-2

3HATh: OCHOBHBIC IOKa3aTeNIM, MPUMEHSIECMBIMU JIJISI OICHKH KadecTBa
MPOAYKTOB  THTAHUS, OSKOJOTHYECKHX  MpoOJIeM  TPOU3BOACTBA
Ka4eCTBEHHBIX TIPOJYKTOB M OKPYXAIOIIEH Cpelbl; COBPEMEHHbBIE
mpoOJIeMBI  3KOJIOTUM W TPHUPOJIOTIONB30BAHUS W HCIOJIB30BaTh
(dyHIaMEHTAJIbHBIC  DKOJIOTHUECKHE  MpeiacTaBiieHUuss B chepe
MIPOJIOBOJILCTBEHHON TIOJUTHKHU; METOABI M METOJIOJIOTHIO UCCIICIOBAHUMN
B JJaHHOU 00J1aCTH

yMeTh: TMPOHM3BOJUTH pAacCUeT KauecTBAa MPOJIYKTOB [0 BHEUTHUM
MpU3HAKaM M KadeCcTBa STHKCTHUPOBKH, OPHUECHTHPOBATHCA B OCHOBHBIX
aCTICKTaX B3aWMOBIIHSHHS IPOrpecca 4YelIOBEYeCTBA Ha IMPOU3BOJICTBO
MPOAYKTOB MTUTAHUS

BJaJeTh: MCTOJaMHM  HAy4YHBIX  WCCICAOBAHUW IO  BOIPOCAM
MPOU3BOJICTBA  TPOJMYKTOB  TUTAHUS;,  NPUHIUIIAMUA  CO3JIaHUS
IKOJIOTHYECKU ONITHMAJILHOTO W COBPEMEHHOTO MPOU3BOICTBA ITPOTYKTOB
[MATAHUS

1.6. Kputepuu onleHUBaHUS KOMIIETEHI[UI HA Pa3HbIX 3Tanax ux (OpMUpPOBAHUSA

CucremMa oneHMBaHUA Y4eOHBIX IOCTHKEHHI CTYACHTOB

04HOi ¢opMbI 00yUeHH s

Bua yueoHoii padboThl KoJsanyecTBo 0a/1510B
BrInosTHeHHE MPAKTHYECKUX PaOOT M YCTHBIC OTBETHI 25
CamocTtosaTenpHas padorta 30
KonTponpHas pabota 5
OK3ameH 40
Hroro 3a cemecTp: 100

HakonureabHast cucTeMa oneHuBanus dx3aMena nmo 100-0a11bHo0M MIKAaJIe

Yerpipexodali- 100- BykBenHnas mkana, coorsercryomasi 100-0anibHoi mKamne
JIbHAs CHCTeMa |0a/IbHasA

OLIEHMBAHUS IKaJjia

IK3aMeHa

Otau4HO 90-100 A — OTIMYHO — TEOPETUYECKOE COJEpKaHHE Kypca OCBOCHO

MOJHOCTHIO, 06e3 MpoOenoB; HEOOXOAUMBIE MPAKTUYECKHE HABBIKU
a0OTBIl ¢ OCBOGHHBIM  MaTepUAIOM  c(OpPMHpPOBAHBI, BCE




MpPEeIyCMOTPEHHBIE MPOTpaMMON O00y4deHUs Yy4eOHbIC 3adaHus
BBIMIOJTHCHBI, KAYECTBO WX BBITIOJIHEHUSI OLEHEHO YHCIIOM OaJljioB,
0JIM3KUM K MAKCUMAJIBHOMY

Xopomo

83-89

B — 04eHb XOpOLIO — TEOPETUYECKOE COAEPKAHUE Kypca OCBOCHO
[OJHOCTBIO, 0€3 MPOoOeIoB; HEOOXOAUMBbIE NMPAKTUUECKUE HABBIKU
paboThl ¢ OCBOCHHBIM MAaTEpHaioM B OCHOBHOM C(OPMHPOBAHEI,
BCE INPEIyCMOTPEHHBbIE MpOrpaMMoi oOyueHHs yueOHble 3a/aHus
BBIMIOJTHEHbI, KAYECTBO BBIIIOJHEHUS OOJBIIMHCTBA U3 HUX OLEHEHO
4KCcIIOM OalsIoB, OJIU3KUM K MAKCUMAJIbHOMY

Xopomo

75-82

C - XOopomo — TCOPETUUYCCKOC COACPKAHUC KypCa OCBOCHO
IIOJIHOCTBIO, HCKOTOPBIC IMPaKTUYICCKUC HaBBbIKHN pa6OTI>I
C OCBOCHHBIM MaTcpuajioM C(i)OpMI/IpOBaHBI HEAOCTATOYHO, BCEC
MNpeaAyCMOTPCHHBIC nporpaMMoﬁ 06yquI/m y‘IC6HHe 3aJaHusA
BBITIOJIHCHBI, Ka4€CTBO BbIIIOJHCHUA HH OJHOro0 H3 HHUX HE
OLCHCHO MHMHHUMAJIBHBIM YHCJIIOM 6aJ'IJ'IOB, HCKOTOPLIC BHUbI
3aJaHHUI BBIIIOJIHEHBI C omuOKaMu

Y nosnerBo-
PpUTENBHO

63-74

D — yZOBIETBOPHUTEIBHO — TEOPETHYECKOE COAEp)KaHUE
JUCHUTUTMHBL  OCBOGHO YaCTHYHO, HO TMpPOOENIbl HE HOCST
CYILIECTBEHHOT'O XapaKTepa; He0OXOJMMbIE MPAKTUYECKUE HABBIKU
paboTHI C OCBOCHHBIM MaTe€pHajoM B OCHOBHOM C()OPMHUPOBAHBL;
OOJIBIIMHCTBO ~ NPEAYCMOTPEHHBIX  HpOrpaMMoil  00y4eHus
y4eOHBIX 3aJaHUN BBIIIOJHEHO, HEKOTOPHIE W3 BBIMOJHEHHBIX
3aJaHui, coepkaT OUTHOKU

Y noBneTBo-
PUTEIBHO

50-62

E — mocpencTBeHHO — TEOPETUYECKOE COAECPKAHUE Kypca OCBOCHO
YaCTUYHO;  HEKOTOpble  IPAaKTUYECKUE  HAaBBIKU  PalOTHI
He c(hOpMHUPOBaHBI, MHOTHE TPEAYCMOTPEHHBIE MPOTPAMMO
oOy4yeHMsI y4yeOHble 3aJaHMs HE BBINOJHEHBl JHMOO KadyecTBO
BBITTOJIHEHUSI HEKOTOPBIX M3 HHUX OLEHEHO 4YHUCIOM OalioB,
0JIM3KUM K MUHMMAaJIbHOMY

Heynosinerso-
PHUTEIBHO

2149

FX — Hey10BIE€TBOPUTENIBHO — TEOPETUUECKOE CO/IEpKaHUE Kypca
OCBOEHO YaCTUYHO; HEOOXOIMMbIE MPAKTUYECKUE HABBIKK PAOOTHI
HE c(OpMHUPOBAHBI; OO0JIBIIUHCTBO IPESYCMOTPEHHBIX
poTrpaMMoOil 00y4eHHs y4eOHBIX 3aJaHHii HE BBIMOJIHEHO JHOO
KayeCTBO MX BBIMOJIHEHHUS OLIEHEHO YHUCIOM OaijioB, OIM3KUM
K MUHUMaJbHOMY; TIPH JIOTIOJHUTEIFHOW CaMOCTOSTEIbHOM
paboTe Haj MaTepuaioM Kypca BO3MOKHO IOBBIIIEHUE KauecTBa
BBINOJIHEHUS] YU€OHBIX 3aJaHUN

Heynosinerso-
PHUTEIIBHO

0-20

F — HeyloBIETBOPUTENBHO — TEOPETUUYECKOE COJAEPKaHHUE Kypca
HE OCBOEHO; HEOOXOJMMbIE MPAKTUYECKUE HAaBBIKM pPadOThI
HEe c(hOpMHUpPOBaHBI; BCE BBINOJIHEHHbIE YyueOHBbIC 3aJaHHUS
cojepkar rpyOble OMMOKH, JOTIOTHHUTENBHAS CaMOCTOSTEIbHAS
paboTa Hajx MaTepuaioM Kypca HE MpHUBEAET K KakoMy-JIHOO
3HAUMMOMY T[IOBBIIIEHHIO KadyecTBa BBINOJIHEHUS  y4EOHBIX

3aJaHuN




1.7. O6pazen opopMiIeHHSs IK3AMEHANTMOHHOTO OMJIeTA

MUWHHUCTEPCTBO NPOCBEIIEHU S
POCCUNCKOM ®EJEPALIMU

®EJEPAJILHOE TOCYJIAPCTBEHHOE BIOJ’KETHOE OBPA3OBATEJILHOE
_ VUPEJK/AEHUE BBICLIETO OBPA3OBAHUS
«TYTAHCKHI1 TOCYIAPCTBEHHBIN NMEJATOTMYECKHII YHUBEPCUTET»
(JITITY)

dDaKyabTeT eCTECTBEHHBIX HAYK
Kadenpa 6uosnorumn

DK3AMEHAIIMOHHBIA BUJIET Ne 1
10 AUCUUIUINHE «DKOJIOTUIECKH OE30I1acHbIE MMPOYKTHI MUTAHHUS» TSI MAaTHCTPOB
HanpasiieHus: noaroroBku 06.04.01 buonorus. Oxonorusa. @akyapTeTa €CTECTBEHHBIX HAYK
YTBepxkaeHo Ha 3acenannn kagenpsr Nel ot 29.08. 2023 r.

1. I'mrueHuyeckue OCHOBBI IHMTaHMA. | UrHeHUYecKas OLICHKa CPOKOB TI'OAHOCTU
IMMUIICBBIX IIPOAYKTOB.

2. O6H_[erI/IH$ITaH MCKAYHApOAHAA MAPKUPOBKA 9KOJIOTMYCCKHN YHUCTBIX ITPOAYKTOB.

3. Ob6ecneyenre 6€30IaCHOCTH IMPOAYKTOB IMUTAHUA B Poccuu.

3aBenyronuii kageapoit OnoIorun H.B. Boaruna
DK3aMeHaTop
JOTIEHT Kadenpbl OMOIOTHI C.B. Ilerpenko



2. KOHTPOJIBHO-OHEHOYHBIE CPEJICTBA

2.1.0ueHoYHBIE CPeICTBA TEKYLEro KOHTPOJIs (TUIIOBbIE)

Bomnpocsl AJ1s1 yCTHOT0 onpoca:

[ToHsATHE YKOJIOTMYECKH YUCTHIX IPOAYKTOB
. OOmenpuHaTas Mexa1yHapoAHAasi MApKUPOBKA 3KOJIOTUYECKH YHUCTBIX
IIPOYKTOB

3. Tokcukonoruyeckas XxapakTepuCcTUKa IPOAYKTOB MUTAHUS U BIUSHUE UX HA
3I0POBBE YEIOBEKA

4. MukpoOHOIOTHYECKUE U XUMHUUECKHE (DaKTOPBI prCKa

5. I'enetnuecku MOIU(ULIMPOBAHHBIE POAYKTHI

6. BoznelicTBre TEXHOT€HHBIX (PAaKTOPOB HAa OPraHU3M YEJIOBEKA B MPOLIECCE
MOTJIOIIEHUS POAYKTOB MUTAHUS

7. OOGecrneyenne 6€30MaCHOCTH MPOAYKTOB MUTaHus B Poccun u Ykpaune

8. I'enernuecku MoaU(ULIMPOBAHHBIE OPTaHU3MBbI B IPOU3BOICTBE MIPOTYKTOB
MATaHUS

9. IIunieBble MPOAYKTHI U 310POBbE

10. MexaHu3M TOKCHYECKOTO IEHCTBHSI HUTPUTOB B OPraHU3ME YEJIOBEKA

11. AHTHanuMeHTapHbIe (PAKTOPHI MUTAHUS

12. HutpodypaHsl, IpUMEHSEMbIE B CEILCKOM XO0341CTBE, UX BO3JEHCTBUE HA
OpraHMU3M YEJI0BEKA

13.IIpennpusitusa NUIIEBOM NPOMBIIILIEHHOCTH

14.06ecnieuenue 0€30MaCHOCTH MUIIEBBIX MTPOTYKTOB MPH MPOU3BOICTBE

15.Xpanenue oTx0A0B

16.11uieBas IEHHOCTh MPOAYKTOB MUTAHUSI CBOMCTBA: YHEPreTUYECKAs,
ouonornueckas, (U3NOIOTHUECKast U OPraHOJICITUYECKas IIEHHOCTb,
YCBOSIEMOCTh U JOOPOKaue€CTBEHHOCTh

17. Caxap: Bupl, KJIacCUPUKALUSA U ACCOPTUMEHT. XUMHUYECKUN COCTaB,
NUIIEBasl HEHHOCTb, I0Ka3aTeIN KauyeCcTBa caxapa pa3HbIX BUJOB.

18.YcnoBust U CpOKU XpaHEHUS MPOLYKTOB MUTAHUS

19.ITumeBas u 6uosornyeckasi IEHHOCTb MUILEBBIX TPOAYKTOB

20.Knaccudukaiiys OCHOBHBIX MPOJAYKTOB

21.buonoruuyeckue ormacHOCTH, CBSI3aHHBIC C TTHUILCH

22.0061m1ue cBeIeHHs O MUIIEBBIX T00aBKax

23.OnpeneneHus v KiaaccupuKarms

24.be30nacHoCTh ITUIIEBLIX T00ABOK

25.1TumeBsble KpacuTENn

26.bA/1. OcHOBHBIE XapaKTEpUCTUKH. [1010KUTENBHBIE U OTPULIATEIIBHBIC
CcTOpOHBI TpuMeHeHus1 bAJlo

27.I1lonstue 'MO

28.Buae MO

29.Jleranu3anus u mapkupoBka ' MU B ctpanax EC u Poccun

N —



30.Metoap! oboraiieHus MPOAYKTOB MUTAHUS U TOTOBBIX OJI10]1 BUTAMUHAMU

31.00o0raiieHue NpoIyKTOB MUTAHUS BUTAMUHAMU

32.CTabuIIbHOCTh BUTAMUHOB B OCHOBHBIX IMUIIEBBIX MPOTYKTaX

33.0OmnpeneneHrie BATAMUHOB B IPOIYKTaX MUTAHUS

34.be30nacHOCT, BUTAMUHOB

35.PexomenayeMbie HOpMbI TOTPEOJICHNSI BATAMUHOB (PEKOMEH1yeMast
CyTOYHas MOTPEOHOCTH).

TeMbl AJIF ITIOATOTOBKHU MyJIle/IMeIll/IﬁHbIX l'[pe3eHTal_[I/ll7[Z

. XMMHUYECKHI COCTaB MUILEBBIX MPOJTYKTOB U UX POJIb B MUTAHUHU YEIOBEKA.

. CocTaBHBbIE BENIECTBA MUILEBBIX MPOJTYKTOB, UX CBOMCTBA

. OCHOBHBIC MOHATHS O KAUECTBE U MUIIEBOM IIEHHOCTH MPOIYKTOB MUTAHUS.

. HayuHble OCHOBBI TEXHOJIOTUYECKUX ITPOLIECCOB B MPOU3BOJICTBE MPOLYKIIUH.

. OCHOBBI CTaHAAPTU3ALIUM U YIIPABJICHUS KAYECTBOM MTPOAYKTOB MUTAHUSI.

. CBOICTBA OCHOBHOI'O M JJOTIOJIHUTEIBHOTO ChIPhA B MHUILEBON MTPOMBIIIJIEHHOCTH.
. [lepcnieKTHBBI pa3BUTHA MUIIEBBIX TEXHOJIOTUH.

CyLIHOCTh TEXHOJOTHYECKUX IMPOLECCOB TMPU MPOUZBOACTBE MPOIYKTOB
IMUTaHUSL.

9. PagnanimonHas 6€30MacHOCTb MUIIEBBIX MPOTYKTOB.

© AU WN—

IIpuMepHbIii IepeYeHb TeM pedeparos:

. OCHOBHbBIE IPUHIINIIBI U HAYYHBIE HAIPABIICHUS B IUTAHUM.

. Teopus paumoHanbHOro U cOAJIAHCUPOBAHHOTO MUTAHUS.

. @uznonornyeckue NOoTpeOHOCTH U (PYHKIUU MUILEBBIX BELIECTB.
. AnbTepHaTUBHbIE TEOPUU MUTAHUS (BET€TaPUAHCKOE).

. AnbTepHaTUBHbIE TEOPUU NMUTAHUSA (Pa3EIbHOE).

. AJTbTEepHATUBHBIE TEOPUH MUTAHUS (JI€4EOHOE TOJ0IaHNUE).

. 'urueHnyeckrie OCHOBBI M PUHLIUIIBI TUTAHUSL.

. XapaKkTepuCTUKa AUET JICUeOHOTO MUTaHUS.

. XapakTepuCTUKA JIETCKOrO MUTAHHUS.
10.HopmaTtuBHO-METOIMUECKAS IOKyYMEHTAalus, peKoMeHayemas pu
OpraHU3alMH CIIELHAIBHBIX BUAOB MUTAHMSL.

O 00 1N DN K~ W —

[ensimu BoINONHEHUS pedepara sl CTYJACHTA SIBISIFOTCS: OBJIaJIeHUE Ha4yaJbHbIMU
HaBbIKAMU HCCIIEI0BATENIbCKON I€ATEIbHOCTH; (POPMUPOBAHUE YMEHUI 0000111aTh
U CHUCTEMAaTU3UpOBaThb HAay4YHbId TEKCT; pa3BUTUE YMEHUH aHaIU3UPOBATH
U3YyYEHHBII MaTepHuall.

dopmanbHble TpeOOBaHMSI K TEKCTy pedepara ONpelestoTCs 3HAYCHUSIMU
apaMeTpoB, yCTaHABIUBAaEMBbIX B porpamme Word.

[Tapamertpsl crpanunel. [lonsa: BepxHee — 2 cMm, HHWKHEE — 2 CM, JIEBOE — 3 CM,
npasoe — 1,5 cm. Pasmep Oymaru — A4.

®opmar. HIpudt — Times New Roman, kernis — 14.



AG3ai. BeipaBHuBanue — no mupuHe. Otctym: cieBa — 0 cMm, crnpaBa — 0 cwm,
nepas ctpoka Ha 1,25 cm. HatepBan: mepenq — O nr., mocie — 0 nr.,

MEXKIYCTPOUYHBIA — OJMHAPHBIM.

HOMepa CTpaHHII. [Tonoxenue — BHH3Y CTPAHUIIbI, BBIPABHUBAHNC — OT HOCHTpPA,
kernp — 12. Ha THUTYJIbHOM JIMCTC HOMCP HC IIPOCTABIIACTCA. HYMepaI_[I/ISI
HaYMHACTCA CO CTPAHUIIBI OI'VIaBJICHHUA C HOMCpPaA 2.

3aroJIoBKM II€4aTaroTCs IO OCHTPY IOJYXHPHBIM IHpI/I(l)TOM oe3 IICPCHOCOB H

TOYKH Ha KOHIIE.

Kpurepun u mokazaTtesnu, HCTIOIb3yeMBbIC PU OTICHUBAHUU pedepaTa

XapakTepucTuka TpeOGoBanus 10 CTPYKTYpE u
0(OPMIICHUTO

[Tpogykr camocToATenbHOW paboTHl | 1) TUTYNBHBIN JIUCT;

CTYIEHTa, TMPEACTaBISAIONMI  co0oii | 2) Tuian paboThl C yKa3aHHEM CTPAHMIL

KpaTKO€ H3JI0)KEHWE B IMCBMEHHOM | KOKJOTO IIyHKTA;

BU/JIE ITOJIyYEHHBIX pe3ybTaToB | 3) BBEJICHUE (o6ocHOBaHME

TEOPETUYECKOTO aHaJIM3a | aKTyaJIbHOCTH, BbIOpaHHOMU JULSL

omnpefeNeHHOW  HayyHOW  (y4eOHO- | M3yd4eHHUs TeMbl i1 TEOpUH U

UCCIIEIOBATENbCKOM) TEMBbI, TJ€ aBTOP | IPAKTHUKH);

pacKpbIBaeT CyTh UCCIIeyeMOH | 4) TEKCTOBOE M3JI0KEHUE MaTepuaa Io

poOJIeMBbl, TPUBOIUT Pa3INYHbIC TOYKU | BOTIPOCAM IJIaHa € HEOOXOAMMBIMU

3peHHs, a TakKXXe HCMHOJIb30BaHHbBIC | CChUIKaMH Ha UCTOUYHUKHU (20-25 cTp.);

COOCTBEHHBIE B3IJISIbI HA HEE. 5) 3aKJII0UCHHE;

Pedpepar — cbGop wm mpencraBieHue | 6) CITUCOK W CIIOJIb30BaHHBIX

UCYEPIBIBAIOIIEH  MHPOPMALMK MO | JUTEPATYPHBIX HCTOYHUKOB;

3aJJaHHOM  TeMe€ W3  pa3JIMYHBIX | 7) TPHIOKEHUS, KOTOPBIE COCTOAT M3

WUCTOYHUKOB, TPUBEJICHUE WHTEPECHBIX | Tabmui,  ¢otorpadumii,  auarpamm,
dakToB rpauKOB, PUCYHKOB, CXEM

AJITOpHTM OIICHUBaHHMS pedepaTa

[lokazarenu bamn
YMeHHne CTpyKTypHpOBaTh, BBIACIATH TJIaBHOE U 00001maTs matepuant: | 0,5

-000CHOBaHHE AaKTyaJdbHOCTH MPOOJIEMBI M TEMBl I TEOPUU U

MPaKTUKH;
-COOTBETCTBHUE TIaHA TeMe pedepara;

-0XBaT TUIAHOM BCEX acCMeKTOB CPOPMYIUPOBAHHOMN TEMBIL;
-COOTBETCTBUE COJIEPKAHUS TEME U IIJIaHy pedepara;
-[I0CTaHOBKa MPOoO0JIeMbl AJis 00CYKICHUS;

-opMynpoBaHUEe BHIBOJIOB 10 KXKIOMY Maparpady;
-(popmynrpoBaHuE BBIBOJOB 10 BCEHl paboTe;

-CUCTEMAaTHU3alUsl U CTPYKTYpUPOBAHUE MaTepuaa;

-IIOJIHOTA U TIIyOMHA PAaCKPBITUSI OCHOBHBIX MOHITHI MPOOJIEMBI;
-TPaMOTHOE UCIOJIb30BAaHUE TEPMHUHOJIOTUH;

-COTOCTABJICHUE PA3IMYHBIX TOUEK
3peHus mo npodjieMe N3yUeHUS,




-HaJIM4Yue COOCTBEHHOW AaBTOPCKOM TMO3UIIMH, CAMOCTOSITEIIbHOCTh
CyXJieHUul; (popmynrupoBaHue COOCTBEHHOTO OI[EHOYHOI'O OTHOIIEHUS
K paccMaTprUBa€MOMY BOIIPOCY.

YmMenue paboTath ¢ IEPBOMCTOYHHKAMM: 0,5
-BBIJICJICHHUE TJIABHOTO;

-QJICKBaTHOE  HW3JIOKEHWE  MBICIM  aBTOpa  NEPBOMCTOYHHKA
COOCTBEHHBIMH CJIOBAMU HJIH C UCIIOJIH30BAaHUEM

[IUTUPOBAHMS;

-yMECTHOE M JIOCTATOYHOE ITUTUPOBAHKE ITEPBONCTOYHUKOB;
-ACTIOJB30BAHME I OCBEIICHUS BBIOPDAHHON TEMBI HE MEHEe
5—7 MUCTOYHHUKOB;

-KpyT, TIOJHOTA WCIOJb30BaHUS JINTEPATYPHBIX HWCTOYHHKOB TIO
npobiieme

['pamoTHOCTS: 0,5
-0TCyTCTBUE OpPorpaduyecKux, CHHTAKCUUYECKUX, MyHKTYallMOHHBIX
OIMOO0K;

-TPaMOTHOCTb U KYJIbTypa U3JI0KEHUS;

- HAyYHbIN CTUJIb

Ymenne ohopMIISTh MUCBMEHHYIO padoTy: 0,5
-[IpaBUIIbHOE O(hOPMIIEHHE CCHUIOK Ha MCIIONB3yEeMYIO JIUTEPATYPY;
-IPaMOTHOE COCTaBJIEHUE CIICKA UCTIOIB30BAHHON JINTEPATYPHI;
-cobmmoieHue TpeboBaHnil K oopMiIeHHIO 1 00bEMY pedepara

HUrtoro 2

Kpumepuu oyenxu:

2 0anna CTaBUTCSA, €CIW BBITOJTHEHBI BCE TPEOOBAHWS K HAINMCAHUIO W 3aIUTE
pedeparta: oOo3HaueHa mpoOiieMa W OOOCHOBaHA €€ aKTyaJlbHOCTh, CJENaH
KpaTKH aHaliu3 pa3WIHBIX TOUYEK 3PEHHsI Ha pacCMaTpUBaeMyl0 IpoOiIemMy
JIOTUYHO W3JIOKEHa COOCTBEHHAs MO3UWIHSA, CHOPMYIMPOBAHBI BBIBOJBI, TEMa
pacKphITa MOJTHOCTHIO, BBIIEP)KaH 00BEM, COONFOACHBI TPEOOBAaHUS K BHEITHEMY
oOpMIICHHUIO, JaHbI MPABWIILHBIC OTBETHI Ha JIOMTOJTHATEIILHBIE BOTIPOCHI.

1,5 6anna — ocHoBHBIE TpeOOBaHUS K pedepaTy U €ro 3aiiuTe BBITIOJIHEHbI, HO MPU
ATOM JIOMYIIEHBI HENOYeThl. B 94acTHOCTH, UMEIOTCS HETOYHOCTH B M3JI0KEHUU
MaTepuaia; OTCYTCTBYET JIOTHYECKas IOCJIEeOBATEIbHOCTh B CYXJICHHSIX;, HE
BbIZIEp)KaH o0ObeM pedepaTa; HUMEIOTCS YOyIIEHHs B OQOPMJICHUHU; Ha
JOTIOJTHUTEIBHBIE BOIIPOCHI IIPU 3aAIIUTE JTAHbI HETIOJHBIE OTBETHI.

1 oé6ann — wuMEIOTCA CYIIECTBEHHBbIE OTCTYIUIGHHS OT TpeOoBaHUM K
pedepupoBanuto. B yacTHOCTH, TeMa OCBEIIEHA JIMIb YaCTUYHO; JOMYIICHBI
dakThueckue OmMUOKM B COAEpKaHWMM pedepara WM TPU  OTBETE Ha
JOTIOJTHUTENBHBIEC BOIIPOCHI; BO BPEMSI 3aIIUTHI OTCYTCTBYET BBIBO/I.

0,5 6anna — Ttema pedepara HE pacKphITa, OOHAPYKHUBACTCS CYIIECTBEHHOE
HEMIOHUMaHHUE TPOOIEMBI.

0 6annoe — pedepar oOydaromuMcs He IPEACTABICH.
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TecToBble 3aganus (MpUMePHI):
1.Yto Takoe reHeTuuecKu MOIU(DUIIMPOBAHHBIE TTPOIYKThI?

a) IPOJYKThI, MOJTYYEHHbIEC U3 TPAHCTE€HHBIX PACTCHUIA;

0) IPOAYKTHI, MOJYYEHHBIE U3 TPAHCT€HHBIX KUBOTHBIX;

B) IPOJYKTHI, MOJTYYEHHBIE U3 TPAHCTEHHBIX PACTEHUH U )KUBOTHBIX, B MOJIEKYJIbI
JIHK KOTOpBIX BHOCATCS 4yKEPOIAHBIE MOCIEIOBATEIBHOCTH, KOTOPBIE
BBICTPAMBAIOT, UHTEIPUPYIOT T€HETUYECKYI0 HH(POPMALIUIO BUA.

2.KakoBa 11e1p MPUMEHEHUS TPAHCTEHHBIX PACTCHUM?

a) 3aMEJUTHTh MPOIIECC CEJICKIINH KYIbTYPHBIX PACTCHHUIA;,

0) yIeleBUTh MPOAYKThI TUTAHUS;

B) TMOJIYYUTHh PACTCHHSI C TAKUMHU CBOMCTBaMH, KOTOPHIE HE MOTYT OBITh TTOTyYCHBI
TPaIUITMOHHBIMU METOIAMH.

3.1MeeTcs 1 CXOJCTBO B MIPUHIIUIIAX CO3JaHUS TPAHCTEHHBIX PACTCHUN U
KUBOTHBIX?

a) na
0) HeT

4.Ha 0a3e kakux pacTeHU NPOU3BOJIATCS TPAHCTE€HHBIE TPOYKTHI?

a) Ha 6a3e pacTeHuid, B KOTOpbIX 3aMeH B Mosiekyne JIHK oqun rew;

0) Ha 0a3e pacTeHUl, B KOTOPHIX 3aMeHeHBI B MoJieKyJie JIHK Heckonbko reHoB;
B) Ha 0ase pacTeHul, B KOTOPHIX HCKYCCTBEHHBIM MMyTEM 3aMEHEHBI B MOJICKYJIE
JIHK oauH WM HECKOJIBKO T'€HOB.

5.Kakumu kauectBamu 00J1a1at0T MUIIEBBIE IPOAYKTHI, IOJYyUYECHHBIE U3
T€HHOU3MEHEHHBIX KYJIbTYp?

a) yIy4lIeHHBIMUA BKYCOBBIMU KaueCTBAMU;
0) UMEIOT 0oJIee AICTETUICCKUI BHI;
B) MaJIblii CPOK XpaHEHUS.

6.Yto Takoe 6€301MacHOCTb MUILEBOW MTPOTYKLIIHH?
a) MoKazareib KaueCcTBa, TApaHTUPYIOIINI OTCYTCTBUE HETAaTUBHOT'O BIUSHUS Ha
KUBOM OpraHu3M;

6) I10Ka3aTcJIb, OI.[GHI/IBaIOHII/Iﬁ YPOBCHBL €€ COOTBCTCTBHA CTPOI'0 YCTAHOBJICHHBIM
CAHUTAPHO-TUTUCHUYCCKUM HOpMATHBAM, CTaHAapPTaM, FOCTaM,
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B) COOTBCTCTBUC HHHICBOﬁ IIpOoAYKOHUH CTPOro YCTAHOBJICHHBIM CAHHUTAPHO-
TUTUCHUYCCKHM HOpMATHUBAM, CTaHIapTaM, FOCT&M, TapaHTHUPYIOHICC
OTCYTCTBHUC BPCOAHOI'O BJIMAHUA HA 30POBLC JIIOIIGI\/'I HBIHCIIHCTO 1 6YIIYHICI‘O
ITIOKOJICHU .

7. Yto moapazyMeBaroT 1Moji cepTUUKAIMEH MUIICBON TPOTYKITUN?

a) IesITebHOCTD, HAIIPABICHHYIO Ha MOATBEPKICHNE COOTBETCTBUS MHUILIEBOM
IPOAYKIIMH, YyCTAaHOBJICHHBIM TPEOOBAHUSAM HOPMATHUBHBIX JOKYMEHTOB T10
CTaHIapTH3AIIHH,

0) KOHTPOJIb SKOJIOTUYECKON YUCTOTHI MUILEBOM MPOYKLINH;

B) 9KOJIOTHYECKYIO SKCIIEPTU3Y MUIIEBOU MPOTYKIUH.

8. Kakue BeliecTBa OTHOCATCS K KOHTAaMUHAHTaM?

a) 9KOJOI'm4CCKH BPCAHBIC BCUICCTBA,

6) BCIICCTBA, HC CITOCOOHEIE OKa3bIBATh BpCIHOC BOBI[GI\/'ICTBI/IC;

B) 9KOJIOIMYCCKHC BPCIHBIC BCIIICCTBA, KOTOPLIC CITOCOOHEBI AKKYMYJIMPOBATb
IMAIOCBLIC IIPOAYKTHI U3 OKpY)KaIOHIGﬁ CpCAbl U KOHOCHTPUPOBATL UX B M30BITOYHO
OITACHBIX KOJIMYECCTBAX.

9. Kakue BelecTBa OTHOCITCS K aHTUATMMEHTAPHBIM (DaKTOpaM MUTAHUS?

a) BEIISCTBA, He 00IadaroNye 00IIeH TOKCHYHOCTRIO, HO CIIOCOOHBIS
U30MpaTeIbHO YXYAIIaTh WU OJJOKUPOBATh YCBOCHUE HYTPHECHTOB,;
0) BemecTBa, He 00JIa/IafOIIE TOKCHYHOCTHIO;

B) BEIIECTBA, HE CIIOCOOHBIC OJIOKMPOBATh YCBOSHUE HYTPHUCHTOB.

10. YUTto Takoe nuieBas lEHHOCTh MPOyKTa?

a) COBOKYITHOCTb CBOMCTB IHUILIEBOIO IPOAYKTA;

0) MHTErpaNbHBII MOKa3aTelb, OLEHUBAIOLUIUI B TUIIEBBIX TPOYKTAX COJAEPKAHHE
yTJIE€BOJ0B, OEJIKOB, BATAMUHOB, MaKpO- 1 MUKPOHYTPHEHTOB;

B) COBOKYITHOCTb CBOMCTB MUILEBOI0 MPOIYKTa, TPU HATUYUU KOTOPBIX
YIOBJIETBOPSIOTCS (PU3HOIOTHUECKHUE TOTPEOHOCTH YeI0BEeKa B HEOOXOAUMBIX
BEILIECTBAX U DHEPTHH.

11. HaliTe onpenesieHre OMOJIOTMUYECKOM IIEHHOCTH MUIIEBOTO MPOAYKTa.

a) MOKa3aTeNlb KauecTBa IUIIEBOro Oelka;

0) rmokazaresib, OIEHUBAIOIINK AMUHOKHUCIIOTHBIN COCTaB IMUIIEBOTO MPOIYKTa;
B) ITOKa3aTellb KauecTBa MUIIEBOT0 Oe/IKa, OTPAKAOIIUNA CTETIEHb COOTBETCTBHS
€ro aMMHOKHCIIOTHOTO COCTaBa MOTPEOHOCTSIM OpraHU3Ma B aMUHOKHUCIIOTaX JIJIst
cHHTE3a OelKa.
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12. ,Z[aﬁTe OIIPCACIICHUC BHGPFGTHHGCKOﬁ OCHHOCTH ITHMIICBOIO IIPOAYKTaA.

a) CBOMCTBO IMAIOCBOIO ITPOAYKTA, OIPCACIIAIOIICC CT0 ITNIICBYIO ICHHOCTD,
6) I10KAa3aTcJIb, OI.[GHI/IBaIOHII/Iﬁ KaHOpHﬁHOCTB IMUIOCBOIO IIPOAYKTA, T.C. JOJIIO
OHCPI'UH, KOTOPAd MOKCT BBICBO60}KI[EITBCH N3 MaKpOHYTPHUCHTOB B XOIC
OMOJIOTrHYECKOr0 OKHUCJICHUA,

B) I10KAa3aTcCJIb, OI.[GHI/IBaIOHII/Iﬁ OQHCPICTUYICCKYIO HOTp€6HOCTB YCJIOBCKA.

13. Yto Takoe uaeHTU(UKALIUS TUIIIEBON TPOTYKIIUN?

a) mpolieaypa, Mo3BOJIAIONIAS OLIEHUTh YPOBEHb 0€30MIaCHOCTHU MUIIEBOM
IIPOYKIHH;

0) yCTaHOBJICHHE COOTBETCTBUS XapAKTEPUCTUK MUIIEBON NPOAYKIIMH, YKa3aHHbIX
Ha MapKUPOBKE, B COMPOBOAUTEIBHBIX TOKYMEHTAX WJIM HHBIX CPEICTBAX
uH(dOpMaIK, MPEICTABICHHBIM K HEH TpeOOBaHUAM;

B) IIpolieypa, mo3Bosstomas AuddepeHurpoBaTh MUIIEBYIO TPOIYKIUIO HA
CTaHJapTHYIO, YCIIOBHO MIPUTOAHYIO ¥ HETIPUTOJIHYIO JUIsl TOTPEOICHUS.

14. Yto Takoe JI0IMyCTUMOE CYyTOYHOE MoTpedieHue?

a) J103a MUIIEBON J0OABKH, KOTOpasi HE OKa3bIBAET OTPULIATEIILHOTO BIUSHUS Ha
OpTaHU3M;

0) KOJTMYIECTBO yHOTPEOISIEMON €KETHEBHO YEIIOBEKOM C TTUIIEH MTUIICBOM
n00aBKH, HE OKA3bIBAOIICH OTPHUIIATEIILHOTO BIUSHUS HA OPTaHU3M YeJIOBEKA B
TEUCHUE JKU3HU C YUETOM YCPETHEHHOW MaCChI TEa;

B) KOJIMYECTBO IMHUIIEBBIX HHIPEAUEHTOB, YIIOTPEOIIEMbIX YEITOBEKOM B TCUCHHUE
JKU3HH, HE OKa3bIBAIOIIMX OTPHUIIATEILHOIO BIMSHUS Ha €T0 OPTraHU3M.

15. Uto Takoe reHeTu4ecKd MOAU(PUIIMPOBAHHBIE TPOTYKTHI?

a) IPOJYKTHI, MOJTYYEHHBIC U3 TPAHCTEHHBIX PACTCHUIA;

0) MPOIYKTHI, MOTYYEHHBIE U3 TPAHCTEHHBIX KUBOTHBIX;

B) IPOJYKTHI, MOJTYYEHHBIE U3 TPAHCTEHHBIX PACTEHUH U )KUBOTHBIX, B MOJIEKYJIbI
JIHK KOTOpBIX BHOCATCS 4yKEPOIAHBIE MOCIEIOBATEIBHOCTH, KOTOPBIE
BBICTPAMBAIOT, UHTEIPUPYIOT T€HETUYECKYI0 HH(POPMALIUIO BUA.

16. Uem, no cyTu, SBISIETCS PEKUM ITUTAHU:

a) pacrpeaeneHueM MUY TI0 BpEMEHH, KAIOPUUHOCTH U 00BEMY

0) pacnpeneneHueM UM 0 KATOPUMHOCTU U 00BEMY

B) pacrpeiejeHHeM MHUIIH 110 BPEMEHH U 00BEMY

17. Kakoii nipoiiecc, npeacTaBisieT U3 ce0si 0OOMEH BEIeCTB U SHEPTUHU:

a) MOCTYIUICHHUS BEIIECTB B OPTaHU3M

0) moTpeOaeHus, MPeBpaIleHUs, UCIIOJIb30BAHUS, HAKOIUJICHUS ¥ TIOTEPHU BEIIECTB
Y DHEPTHUH

B) yJlaJICHUS U3 OpraHu3Ma He MepeBapeHHbIX OCTATKOB
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18. Jl;s1 9yero HeoOX0IMMO 3I0POBOE ITUTAHUE OPTaHU3MY:
a) I pOCTa ¥ Pa3BUTHS

0) JJ1s1 TIJI0OXOT'0 CaMOYyBCTBHS

B) JJIA pa3BUTHS O0se3Hen

19. M3 yero coCTOUT MUIIA:
a) U3 rpuoOKOB

0) u3 MUTaTEIbHBIX BEIIECTB
B) U3 OakTepuit

20. CTpouTEIIbHBIM MaTepHaJIOM JIJIsl HAIIIETO OpraHu3Ma, PUHATO CYUTATH:
a) JKUPbI

0) yriieBoapl

B) OesKu

21. Jlarorue opranu3My dHEPrulo MUTATEIbHBIE BEIIECTBA, MOTYYUIN HA3BAHUE:
a) YIJIeBOIbI

0) xKupbl

B) OCIKu

22. ]Ins 3M0pOBBSL OYEHB ITOJIE3HO:
a) J10JICO HUYETO HE €CTh

0) eCTb MHOTO CJIaJIOCTEH

B) €CTh OBOILHU U ()PYKTHI

23. YUTo U3 mpeICTaBICHHOTO HUKE COJCPIKUTCS B KUPAX:
a) MUHEPAJILHBIC COJIH

0) xoJnecTepuH

B) OeNKu

24. B cocTaB 4ero BXOIAT NIEKTHUH M IEJUII0JI03a:
a) Butamuaom

0) MuHepanbHbIX coJiel

B) [Iu111€BBIX BOJIOKOH

25. CTpyKTypHBIM KOMIIOHEHTOM YETO CITy>KaT B IIEPBYIO OUEPEb MUHEPAIIbHBIC
BEILIECTBA!

a) KocTei

0) HOrTEM

B) KOXHU

26. CTpyKTypHBIM KOMIIOHEHTOM YE€r0 CIyKaT B MEPBYIO OUYepeIb MUHEPATbHbBIC
BEIIECTBA:
a) HOTTel
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0) BoJIOC
B) 3y0OB

27. Hocutenem yero siBisieTcs pahUHUPOBAHHBIN caxap:
a) BUTAMUHOB

0) «IyCTBIX» KaJIOPHii

B) XOJIECTEpHUHA

28. OUTOHUHBI COJIEPIKATCS:
a) B XypMme

0) B TMMOHAaX

B) B IOMUJIOpPax

29. KnertuaTka B OpraHu3Mme:

a) co3/1aéT yCIOBUS VIS TIOJIaBJICHUS Pa3BUTHS TIOJIE3HBIX OAKTEPHid
0) pacTBOpSIETCS B BOJIC U MOJIHOCTHIO YCBAUBAETCSI OPraHU3MOM

B) CTUMYJIUPYET MEPECTATBTUKY KUIIOK

30. Camyr0o HU3KYIO YCBOSIEMOCTh OPTaHU3MOM U€JI0BEKa UMEET JaHHbIN JKUP:
a) ppIOUii XKuUp

0) TOBSKUIA JKUP

B) CBUHOM KHP

31. [TumeBas ieHHOCTH OEJIKa BO MHOTOM 3aBHUCHT:

a) OT cojiep>KaHusi B HEM 3aMEHUMBIX aMUHOKHUCIIOT

0) OT coiepkaHus B HEM HE3aMECHUMBIX aMHUHOKHCIIOT

B) OT coJiepKaHus B HEM U cOaTaHCUPOBAHHOCTH B HEM HE3aMEHUMBIX
aMHMHOKHUCJIOT

32. I[lutarenbHble BEIIECTBA, HIOTPEOHOCTh B KOTOPHIX y UeaoBeKa Oosbiie B 4-5
pa3, 4eM BO BCEX APYTUX BEIIECTBAX, HA3bIBAIOTCS:

a) yIJIEBOIbI

0) 6enkH

B) KHUPBI

33. Kakoii U3 nmpeacTaBICHHBIX HIKE BUTAMUHOB MTPUHATO HA3bIBATh «BUTAMUHOM
pocTay:

a) BuTamMuH B

0) BUTaMUH A

B) BUTamuH C

34. C yem XOpOIIIO COBMEIIATh MUTAHUE, YTOOBI OHO JIEUCTBUTEILHO OBLIO
3/10pPOBBIM:

a) CO BKYCOBBIMU KOHIIEHTPUPOBAHHBIMU JOOABKaMU K IHUIIE

0) ¢ 3aHATUSIMU CIIOPTOM U (PU3KYIBTYpPOI
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B) C y1'IOTp66J'I€HI/ICM rasupOBaHHLIX HAIIMTKOB U CJIEII[OCTGP'I

35. 310poBoE TUTAHKE BKIIFOYAET B ceOs:

a) MOYKHO BC€, MPOCTO COJIM U caxapa IMOMEHBIIIE

0) TOJIBKO «IOJIC3HBIC» TTPOTYKTHI

B) «BPEIHBICY MPOIYKTHI B HEOOIBIIIOM KOJTUYCCTBE

36. Uto Oyzer, eciu ¢ pallioOHa MUTaHUS UCKIFOUUTD MIPOIYKTHI OBICTPOTO
IPUTOTOBJICHHSI, KOHCEPBBI, TA3UPOBAHHBIC CIIAJIKNE HATUTKU:

a) OpraHu3M CTaHET YyBCTBOBATH JIETYE, HACTPOCHHUE MTOHUMETCS

0) opranu3m Oy/ieT 4yBCTBOBAThH Ce0Os XykKe MPEKHETO

B) TEJIO CTAHET TshKeJlee, XOUEeTCs OOJIbIIIE CaTh

37. OnHOM 13 BaXKHBIX COCTABHBIX YaCTEH Msca PHIObI SBISETCS:
a) YIJIeBOIbI

0) 6enku
B) BOJIa

38. UTo U3 NepeyncieHHOro OTHOCUTCS K MOJIE3HBIM IPOAYKTaM:
a) KpyIbl

0) KOHCEpBHas MPOAYKIIHS

B) ra3MpOBaHHBIC CIIAJIKAE HATTUTKU

39. HeoOxo1uMo BbIOpATh INIaBHYIO (PYHKLIHIO YIJIEBOJIOB:

a) 3aluTa Tejaa OT yJIapoB

0) obecrieueHrne opraHru3mMa dHepruei

B) ydacTe B 00pa30oBaHNUU OMOJIOTHYECKU BAKHBIX COSAMHEHUH

40. C TOYKM 3peHuUs MUTAHUS BaXKHEHIIIeH COCTAaBHOMN YacThIO MUIIH YEJIOBEKa
SIBJISIOTCSI OCJIKH, TaK JIA 3TO::

a) HeT

0) HEU3BECTHO

B) J1a

41. B meTckoM 1 JUETUIECKOM MUTAHUH, PHIOH KHUP CTIOCOOCTBYET:
a) MOBBIIIEHUIO XOJECTEPUHA B KPOBU

0) MOHMKEHUIO XOJIECTEPUHA B KPOBH

B) HUKAK HE BJIMSIET HAa XOJIECTEPUH

42. B xakoM U3 MPEACTaBICHHBIX HIDKE MPOAYKTOB COJEPKUTCS HAanOobIIee
KoJin4uecTBo (pocdopa:

a) B xje0e

0) B UKpe

B) B ChIpe
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43. Onpenenure «BpeIHbIE» TPOTYKTHI:
a) KOHCEpBHPOBaHHasl pbIOa

0) *apeHas 1 JKUpHas muIia

B) OBOIIHU U (PPYKTHI

44. YnorpeOieHue 0eIKOBOM NPOAYKLINN AETCKOMY OPraHU3My HEOOXOIUMO:
a) JUIs XOpOILEro pocTa MbIIII U KOCTEH

0) JUTsl HAKOTUIEHHUS 3a1aca, pe3epBHOM SHEPTUH OpraHu3Ma

B) 715l IOJACPKAHHSI NYMMYHUTETa OpraHu3Ma

45. B xakux mpoJiyKTax ObIBalOT MUHEpAJIbHbBIC BEIIECTRA!
a) TOJIBKO B MSICHBIX U PBIOHBIX MTPOTYKTaX

0) TOJIBKO B OBOLIaX U (ppyKTax

B) BO BCEX MPOAYKTaX B HEOOIBIIIOM KOJTHUYECTBE

IIpakTuyeckue 3agaHus (MpUMepbI):

Tema 1. 3mopoBbe UYeIOBEKa W MPOOIEMBI PAITMOHATLHOTO U 0€30MacHOTro
MUTAHUS

enb: U3y4UTh TEOPETUYECKUE NMPUHUMUIIBI BIUSHHS KayecTBa MPOIAYKTOB
MUTAaHUS Ha 3J0POBbE YEJIOBEKAa, HSKOJOTUYECKOW Oe30MacHOCTH W 3HAuYCHUE
KoHuenuuu ycTOMYMBOrO pa3BUTHS B OpraHU3alldd MEp SKOJIOTMYECKOU
0€30MacHOCTH MPOIYKTOB MUTAHUS B COBPEMEHHOM MUDE.

Oo6opynosanue: 1. PesynpraTel koHpepeniun «[loBectka nust Ha 21 Bek». 2.
Oxonornveckas Kapra JIHP. Kapra mous JIHP. Kapra cenbCckoxo03s1CTBEHHOTO
KOMILJIEKCA.

Bonpocs! 1iist noaAroToBKH:
1. [IpuopuTeThl HEHAPYIICHHOCTH; YHUKAILHOCTH, PENPE3CHTAaTUBHOCTH,
dbopMBI;  HE W3OJUPOBAHHOCTH,  JCTCTHYCCKOW,  Yy4COHO-TIO3HABATEIHLHOMN

OCHHOCTH, BO3MOXHOCTHU 6YIIYHIGI‘O YIIpaBJICHUA; Yy4C€Ta COIHUAJIBHO-
9KOHOMHNYCCKHUX HHTCPCCOB H HOTpC6HOCT€I>1.
2. Dkojiorndeckas 0e30MacHOCTb IIPpOAYKTOB IIMTaHHUA — OCHOBA

YCTOﬁqHBOFO pa3BUTHA.
3. IlonsaTue «xkauecTBay.
4. Cxema (bOpMI/IpOBaHI/IH CUuTyaluu. 9TaHBI, IIOCJICACTBHA.
S.KOHI_[CHI_II/IH YCTOP'I‘{HBOF O pa3BUTHUA — JOKYMCHT-CTPATCI'UA BbIDKMBAHU .
6. IlonsTue onTUMaIbHOI'O KaueCTBa.

Tema 2. [TokazaTenu kauecTBa MPOAYKTOB TUTAHUS

lenb: O3HakoMIICHHE C IIOHSATHEM «DKOJIOTHYECKas OIICHKA KadecTBa
npoaykTtoBy. CocraBieHue TaOiui] pe3yiabTaroB. PacyeTr mokasatensi KayecTBa
MPOJTYKTOB

IIman 3agaTHs:
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1.9KOJOTMYHOCTh MPOYKTOB U UX KJIaCCU(DUKAIIHSL.

2.006m1as cxema onpeIesICHUs KauecTBa IIPOTYKTOB ITUTAHUS.
3.9KoJoru4ecKue MpooJIeMbI MMPOJOBOJIHLCTBUS Ha KapTe MUPA.
4.Penienune 3aaad.

3agaua

CocraBbTe  MapkupoBKy  chlpa  «CTemHoOi»,  BbIpaOOTAaHHOTO B
Kpacnononckom paiione r. JIlyrancka Ha 3aBojie No2. 10 centsiopst 2022r. B BaHHE
Ne5 w paire 3akiro4eHME O BO3MOXHOCTH €r0 pean3alyH, €CIH MpH
OPraHOJIENTUYECKOM OILICHKE €ro KadecTBa BBIABJICH KHCIBIA BKYC W CIENOU
pucyHok. Bce npyrue mnokaszaTend KadecTBa COOTBETCTBYIOT JECHCTBYIOIIEMY
cranaapty. Ha mapturo ectb cepTuukaT COOTBETCTBHSL.

Tewma 3. BoisiBrieHue onacHbIX (hakKTOPOB B TUTAHUU

[enb: OpraHu3oBbIBaTh COOCTBEHHYIO JIE€ATEIbHOCTH, BHIOMPATh TUIIOBBIE
METOJbl U CIOCOOBI BBINOJHEHUS MPO(PECCHOHAIBHBIX 3aJad, OLIEHMBATh MX
3(p(EeKTUBHOCTh M KAaYECTBO; OCYHIECTBIIATH MOUCK MH(pOpMalUU, HEOOXOIUMON
s 3(p(GEKTUBHOIO BBINNOJHEHUS NPOPECCHOHATIBHBIX 3a/lad; HCIOJIb30BATh
UHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIE ~ TEXHOJIOTMH B MpOodeCCHOHATHHOU
NEeSATENbHOCTH.

3amaun paboThI:

- BOCIIMTAHKHE HABBIKOB 3J0POBOr0o 00pa3a *U3HH;

- PacKpbITUE W YTIyOJeHHE MOHITHS O 3JA0POBbE, KaK OJHOW M3 TIaBHBIX
LICHHOCTEH;

- (hpopmupoBaHUE YMEHUS aHAIN3UPOBATH COCTaB MPOAYKTOB TUTAHMSL.

3ananue 1. [IMCbMEHHO OTBETHTE HA BOIPOCHI:

1. Maiite onpezeneHne NOHATUS «30POBBIN 00pa3 KU3HWY.
2. Ilepeuncnaure (akTOpsl BHEUIHEH cpeabl, OKa3bIBAIOIIME HEraTUBHOE

BJIIMSIHUE Ha Halle 3710POBbE.

3. Ilepeuncnure (HakTOphl, COXpAHAIOUIME U YKPEIUISIOIUE 310pPOBbBE,
3aBUCSIIME OT CAMOT'0 YeJIOBEKA.

3aganue 2. BBIOTHUTE UCCIEA0BAHNE IPOAYKTOB IIUTAHUS HA COJEPKAHUE
MUIIEBBIX J00aBOK

Llenb: HAYYUTHCS MCTONB30BaTh MHPOPMAIMIO HAa YMAKOBKaX (ITHKETKaX)
IPOIYKTOB MUTAHUS HA HAJTMYKE MULIEBBIX T00ABOK

OOopynoBanme: YIAKOBKA (I3TUKETKH) TIPOAYKTOB TIUTAHUS: YHIICHI,
CyXapuKH, >X€BaTellbHas PE3MHKA, Jamllla W Cylbl OBICTPOrO IMPUTOTOBJIEHUS,
MOPOKEHOE, IOKOJIaHbIE OATOHYUKH.

3amaane 3. CopMymmupoBaTh W HaAMMCaTh BBIBOJ MO paboTe. 3alWTHThH
CBOIO paboTy mepea rpymnimoi.

PyKkoBOZICTBO K BBIINOJIHEHUIO PaOOTHI

1. Jlyig yCHEmHOro BHIMOIHEHNUs paOO0Thl UCIIONIb3YHTE pa3gaTOYHbI MaTepual

Ha Temy «[lumeBbie 106aBKM» U TAOJIUIIBI.
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2. Jlna BemonHeHus 3agaHus Ne 2 HEoOXOIMMO HCCIIEIOBaTh COCTaB
MIPOJYKTOB Ha HAJWYHME MUIIEBBIX J00OABOK, 3aOJHUB CJICAYIOIIYIO TaOIHITY:
CoJiepkaHre MUIIEBBIX JOOABOK B MPOJIYKTE:

HaumenoBanue [Tose3ubie o0aBKU Bpennsie 1o6aBku
IPOJYKTa

OOpaTuTe BHUMaHUE HA TO, YTO TMEPEUUCIICHHBIE TOO0ABKHA OJHOBPEMEHHO MOTYT
OBITh KaK MOJIE3HBIMU, TaK U BPEAHBIMU (MPU HAIUYUU ONPEEICHHBIX YCIOBUM).
HeoOxomumo  ompenenuTs, HACKOJIBKO dSTa J00aBKa HeoOXoauma s
IIPOM3BOACTBA WM XPaHEHHMs, OIPABIAaHO JIM HAIUYUE U KOJIM4ecTBO E B cocrase

MPOAYKTAa.
E 100-E112 — xpacutenu (yCUJIUTEIN WM BOCCTAHOBUTEIH 1BETA);
E 200-E299 — xoHcepBaHThI (MOBBIIIAIOT CPOK XpaHEHUs, CTEPWIM3YIOT U

3aIIUIIAIOT OT OaKTEepHUi);

E300-E399 — anTuokucinutenu (CAEp>KUBAIOT MPOIECChl OKUCIICHUS, U3MEHEHUS
I[BETA);

E400-E499 — crabunm3aTopbl (COXpaHSIIOT KOHCUCTCHITUIO MPOAYKTA, IMOBHIIIAIOT
BSI3KOCTh);

E500-E599 — smynbratops! (Co31a10T OAHOPOAHYIO CMECH);

E600-E699 — ycunurenu BKyca 1 apomara;

E900-E999 — antudomuHrn (IpOTUBONEHHBIC BEIIECTBA)- IEHOTACUTENN
CHUXAIOT 00pa30BaHUE MEHbI;

E1000 u BbIlIE — IMIa3UPYIONIUE BEIIECTBA, MTOACIACTUTENN COKOB U KOHIUTEPCKHUX
1531 (017078

Tema 4. OGHapy)keHre OCIKOB B TPOIYKTAX MUTAHUS

[enb: oOHapyKeHHE pa3IUYHBIMU JIAOOPATOPHBIMU METOJIaMH OEJIKOB B
MPOYKTaX MATAHMUSL.

Teopetnueckas crnpaBka. J[ias oOHapy)eHUsT OENKOB B Pa3iMUHBIX TKAHSX,
OMOJOTUYECKUX JKUIKOCTSAX, TMPOAYKTaX WHUTAHUS CYIIECTBYIOT JBE TPYIIITHI
peaKImii: peakiuu OCAXACHUS W MBETHBIC peakiuu. OcaxiacHue OCIKOB U3 HX
pacTBOPOB MOKHO MpoBoAUTH HarpeBanuem Ao 100 CO, nubo ucmonb3ys AJis
ATOTO XMMHUYECKHE BellecTBa. Peakiuu ocakaeHuss MOryT ObITh OOpaTUMbIE U
HeoOpaTuMmble. OOpaTuMoe OcaxkJeHue OeNKOB (BBICAIIMBAHKUE) BBI3BIBAIOT
KOHIIEHTPUPOBAHHBIE PACTBOPHI HEUTpAJIBHBIX COJIEH, COlepKalluX B MOJICKYJIe
aTOMBI IIEJOYHBIX WM IIeJIoYHOo3eMenbHbIX MeTaiioB. Hampumep, NaCl, KCI,
MgCI2 u T1.1. HeoOpatumoe ocaxjeHue O€NKOB (JIeHATypalys) BBI3BIBAIOT:
KHUIIsTYeHre, J00aBJICHUE cojiel TskenblXx MeTauioB (Hampumep, CuSO4, PbSO4,
HgCl2), cunbHBIX MUHEpalIbHBIX W OpraHWYecKux KHcIOT. [Ipu sToM Oenku
TEPSIIOT CBOU IMEPBOHAYAIIbHBIE OMOJOTUYECKHE U (PU3UKO-XUMUYECKHUE CBOWCTBA,
HapyUIaeTCsl NEPBUYHAS CTPYKTYpa OETKOBON MOJIEKYJIBI.

1. Ocaxxnenue 6eIKOB

Xoxa paboTht:
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B 5 mpoGupok nanusatot o 0,5 mia 1% pactBopa sisuuHoro Oenka. B nepByto
npoOHpKY A00aBIAIOT MOPOLIOK XJIOPUCTOTO HATPHUSl 0 TOJHOTO HACBILEHUS;
BTOPYIO MPOOUPKY HArPEBAIOT JO KUIIEHUS; B TPEThIO — M00aBistoT 2 karmu 1%
pacTBOpa CEpPHOKHMCIION MEIH; B YETBEPTYKD — 5 Kaleiab KOHLEHTPUPOBAHHOU
a30THOM KUCJIOTBI, OCTOPOXKHO, IO CTEHKaM MPOOUPKH, HAKIIOHUB €€ MOJ YIJIoM 45
rpalyCoB TaK, YTOOBI >KMJIKOCTH HE CMEIIMBAIMCH, B TsATyr0 — 2 kamm 20%
pacTBopa Cyiab(pOCATUINIOBON KUCIOTHI.

2. lIBeTHBIEC peakMK HAa OEIKU

a) buyperoBas peakius

buypeToByl0 peakiuio cCrocOOHBI J1aBaTh BEIIECTBA, KOTOPBIE COAEPXkAT B
MOJIEKyJIe He MeHee IBYX menTuaHbix cBsazeil -CO-NH-. PactBop mo6oro 6enka B
ATOM peakiuu mpruoOpeTaeT CUHEe-PUOIETOBOE OKpAIlIMBAHUE.

Xox paboTht:

B npobupky Hanusarot 1 M 1% pactBopa ssuunoro Oenka, go0asisitot 0,5
ma 10% pactBopa enkoro Hatpusa u 0,2 man 1% pacTBOpa CEpHOKHUCION MEIH.
IIepememuBaroT.

0) KcanTonpoTtenHoBas peaxius

KcanronporenHoBas peakuuss 0OyCJIOBJI€HAa HHUTPOBAaHHEM OEH30JbHOIO
KOJIbI[a, BXOJISIIETO B COCTAaB MOJIEKYJI IMKIMYECKUX aMUHOKHUCIIOT — TpUITodaHa,
TUPO3HHA, TIPU ITOM PACTBOP MPUOOPETAET KENTHIN I[BET.

Xox paboTht:

B npo6upky Hanusarot 1 mi 1% pactBopa ssuunoro 6enka u noodasistor 0,3
MJ KOHLIEHTPUPOBAHHOM a30THOM KHUCJIOTHI, NEPEMEMIMBAIOT M OCTOPOKHO
KHTISITST.

B) Peakuus @ons

PacTBOpbl 0€NKOB, MMEIOIUX B MOJIEKYJIE AMHHOKUCIIOTBI, COJIEpKallnue
cepy (LMCTEUH U IUCTUH) ¢ peakTUBOM Dot 00pa3yroT YepHBINA 0CAIOK.

Xoxa paboThl:

B npobupky namusatot 0,5 mi 1% pactBopa siuyHOro 6eska u J00aBISIOT
0,5 mn 10% enkoro Hatpa u 2-3 xamwmm 5 % pacTBOpa YKCYCHOKHUCJIOTO CBUHIIA.
IIepemennBaroT.

r) HuaruapuHoBas peakius

PacTBOpBI 0€1KOB, MOJIEKYJIBI KOTOPBIX MOCTPOEHBI U3 (.-aMHUHOKHUCIIOT IPH
HarpeBaHUM ¢ HUHTUIPUHOM 00pa3yrOT CUHEE OKPAILIMBAHHME.

Xox paboTht:

bepyt nBe npobupku. B nepsyro nomerntarot 0,5 mi 0,1% pactBopa riuiuHa,
BO BTOpYIO — 0,5 M1 1% pactBopa stmanoro 6enka. B 06e mpoOupku g00aBISIIOT 1O
2-3 xaru 0,1% pacTBOpa HUHTMIPHUHA U HATPEBALOT.

3aduKcupyiTe MOJYyYEHHbIE pe3yJbTaThl B TeTpagu. Hanummre BBIBOJ,
UCXO/IS U3 MOTYYEHHBIX PE3yJIbTaTOB.

Tema 5. JIunuael ¥ KUPbI B IPOAYKTaX MUTAHUSA

Lens: oOHapykeHHE TUMUIOB B IPOIYKTAX MUTAHUS
1. AkposneuHoBas mpoda
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C nomoIpio TOM peakiuu OOHAPYKMBAIOT TIMLEPUH B *Kupe. B ocHoBe
mpoObl JICKUT CHOCOOHOCTHh TJMIEPUHA MPU HArpeBaHUU OTIICIUISTH BOAY U
MPEeBPAIaThCs B AKPOJIECUH (HEHACHIIIEHHBIN allbJIETH/I C PE3KUM 3aIlaxoMm).

Jlunuapl, HE colieprKalle TIIUIEPYH, HE TaI0T aKPOJIEUHOBOM MPOOHI.

OO6opynoBaHue U PEaKTUBBI: MAcJIO PAaCTUTENIbHOE, KUCIBIN CyabhaT Kaius
(KHSO4), TepmocToiikas mpoOupka.

Xoxa paboThl:

B cyxyto nmpoOupky BHOCAT 1-2 Karim pacTUTENBHOTO Macja U Ha KOHYHMKE
HImaTessl — CyXOoro Kucioro cyibdara kamusa. [Ipobupky akkypaTHO HarpeBaror.
OTMmeTbTe HAOIOICHUSI.

2. OOHapyKeHHe JIEHUUTHUHA B KEJITKE KypHUHOTO sifla

JlenuTUHBI OTHOCSTCS K Trpynie GochoIUunua0B, HE PACTBOPSIOTCSA B BOJIE U
alleTOHe, HO XOPOIIIO PaCTBOPSIOTCS B CIIUPTE, Xjaopodopme, ddupe.

[Ipu poGaBneHWM K pacTBOPY JICIUTUHOB all€TOHA, MOCIEIHUE JIETKO
OCAXKJIAFOTCSL.

OOopynoBaHMEe U pEaKTUBBL: 2 MPOOMPKH, allETOH, CIUPTOBOM pacTBOp
gerutuHa (K 1/2 >xenTka KypuHOro siina npuiuBatoT 40 MJI ropsiuero Coupra,
noMmenmBasi najo4ykoi. PactBop oxnaxnaroT U (GUIABTPYIOT. PeakTUB TOTOBST
nepea ynoTpeoIeHreM.

Xox paboTht:

B cyxyto npobupky mnpwinBatoT 10 Kamenb ameTroHa W MO KaruisaMm
N00aBIIAIOT COUPTOBOM pacTBOp JeuuTHHA. OTMEUaroT HAOII0JEHU.

B cyxyto npobupky npmimBaroT 20 Kameib CIIUPTOBOTO pacTBOPA JICITUTHHA
U 10 KaIisiM J00aBISIOT TUCTHIIMPOBAHHYIO BOIY /10 0Opa30BaHUs yCTOWYMBON
AIMYJIbCHH.

3. OGHapy>keHue XoJecTeprHa (X0JIecTepoa)

XosecTeposl — OJHOATOMHBIM IUKIMYECKWA HEHACHIIEHHBIA BTOPUYHBIN
CIupT. SBISETCA OCHOBHBIM CTEPOJIOM JKUBOTHBIX U YEJIOBEKA, T.€. 300CTEPOJIOM.
B ocHOBe peakiuii OTKpBITUS XOJIECTEPOIA JIEKUT €ro CIIOCOOHOCTh OTILICIUIATH
BOAY IIOJ JEWCTBUEM KOHUEHTPUPOBAHHOM CEPHOW KHCIOTBI M YKCYCHOTO
aHTHapUAa, oOpasys nuMepbl (OMXOIeCTaaueHbI), KOTOPhIE ¢ CEPHON KHCIOTOMN
00pa3yroT IUEHOBBIE KUCIOTHI: ¢ AByMs MoJiekynamMu H2SO4 — npoykT KpacHOTO
nBera, ¢ oaHoul Mmosekynol H2SO4 — mnpoaykT 3eneHOro 1Bera (peakius
JInub6epmanna-bypxapara).

ObGopynoBaHME€ W PEAKTUBBI: JKUBOTHBIA JKUP (CIMBOYHOE MAacyo),
xJ0podopM, cepHast KUCIO0Ta (KOHL.), YKCYCHBIN aHTUAPHI, 2 TIPOOUPKH.

Xox paboTht:

1. Peakuusa Canbckoro. B cyxyro mpobupky npunmBaroT 10 xamens 1%
XJIOPOOPMHOTO pacTBOpa XOJIECTEPUHA M OCTOPOKHO IO CTEHKE COCyna
HanuBaroT 0,5 MJI KOHUEHTPUPOBAHHON CEPHOU KHUCIIOTHI, OCTOPOKHO BCTPSIXUBASI.
OTmeuaroT HaOJIOIEHUS.

2. Peaknus JluGepmanna-bypxapnara. B cyxyroo npobupky mpuimBaior 10
Kareiab 1% xyopodopMHOro pacTBopa XoJecTepuHa, 6 Kameilb YKCYCHOI'O
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aHTuJpuga Hu 2 Kamm KOHHCHTpHpOBaHHOP'I CepHOP'I KHUCIIOTBI U OCTOPOKHO
BCTPAXHUBAIOT.
OTMeThTE Ha6JIIOIIaCMOC, CI[CJI&P'ITG BBIBO.

Tewma 6. Y1i1eBOIbI B MPOAYKTaX MUTAHUS
[enn: oOHapy>keHHEe YIIIEBOJOB B IPOIYKTaX MUTAHUS.

1. O6Hapyx’eHue Kpaxmana
2. ObGopymoBaHWE B PEaKTUBBI: MPOOUPKH, 1% pacTBop Kpaxmaina, 1% pacTBop
rona B 2% pacTBope Hoauaa Kaausl.

Xox paboTht:
B mpo6upky BHOCsT 10 xanens 1% pactBopa kpaxmana u 1 xammo 1% pactBopa
Mona B loguae kanus. Habmonaetcs cune-(puoaeToBoe OKpaluBaHue.
2. O6Hapy>xxenue ppykrossl (peakiusi CenuBaHoBa)
OTKpBITHE KETOT€KCO3, B YACTHOCTH, (PPYKTO3bI OCHOBAHO Ha B3aUMOJICHCTBUU 5-
okcumeTuIypdyposa, MpoayKTa AETUAPOTALIMH BCEX KETOI€KCO3, C PE30PLIMHOM:
IIPU HAarpeBaHUU C COJISIHOM KHUCIIOTOM M PE30PLHMHOM JAKOT BUIIHEBO-KPACHOE
OKpallllBaHUE.
OOopynoBaHHE M pEaKTHBBL: MPOOUpPKHU, cUpTOBKa, peaktuB CenuBanosa (0,5 r
pe3zopuuHa pactBopstoT B 100 min 20%-0i cosiiHOM KHCIIOTHI), GpykTo3a, 1%
pacTBop.
Xox paboTht:
B npobupky HanuBaroT 10 xanens peaktuBa CenuBaHoBa U 2 karu 1% pactBopa
(PYKTO3BI U OCTOPOKHO HarpeBaroT. [losiBisieTcst KpacHOE OKpalllMBaHHUE.
3. OGHapyx)eHue eHTO3
OTKppITHE NEHTO3Bl OCHOBAHO HAa B3aUMOJEWCTBUM IPOAYKTOB €€ JAETHIpaTaluu
(mpousBoHBIE QypaHa) ¢ OPLUMHOM WJIM aHWIMHOM. B pe3ynpTaTe momydarorcs
OKpallICHHbIE COCIMHEHHUSI.
OOopyaoBaHHME U PEAKTUBBI: IPOOUPKHU, CIUPTOBKA, OPLUHUHOBBIM peaktuB (0,25 r
opuuHa pacTBOpsrOT B 125 Mi1 30% cosisiHOM KUCIIOTHI (OTHOCHUTENbHAS TNIOTHOCTD
1,15); x pactBopy mobarmsitoT 1 mur 10% pacTBOpa XJIOPHOTO Kee3a), TEHT03a,
pubo3a, apabuHo3a, Kcuino3a — 1% pacTBOpbI, aHWJINH, JeITHas YKCyCHAsI KUCIIOTA.
Xox paboTht:
B npo6upky HanuBaroT 10 kamenb OpIUMHOBOrO pEakTHBA, HArPEBAIOT 10 KUIIEHUS
U OBICTPO A00ABISIIOT 2-3 Kalull pacTBOpa MEHTO3bl. Pa3BuBaeTcsi cuHE-3eIeHOe
OKpallliBaHHeE.
[Tpobupky ¢ 10 xammsimu 1% pactBopa mento3sl u 10 xammsmu HClkow.
OCTOPOKHO HAarpeBaroT /10 KUIIEHUS U MOCJIE OXJIAXACHUS BHOCAT B HEE€ 5 Karelnb
aHWJIMHA U 5 Kanenb JICASHOW YKCYCHOM KHCHOTBL. PacTBOp oOKpammBaeTcs B
KpPAaCHBIM LIBET.

2.2. OueHoYHbIE CPEACTBA ISl MPOMEKYTOYHOM aTTecTAlNu (IK3aMEeH)

22



0 3O\ L KW~

9.
10
11

. OcoOeHHOCTH MTUTAHUSI COBPEMEHHOT'O YEJIOBEKA.

. BnusiHue nutanusa Ha 3710pOBbE COBPEMEHHOI'0O YEI0OBEKA.

. KoHnenus rocy1apcTBeHHON MOJMTUKHA B 00JIACTH 3JI0POBOTO IMUTAHUS.
. Kitaccudukanuysi CoBpeMeHHBIX MPOYKTOB IMUTaHUS.

. XUMHUYECKUM COCTaB MUIIEBOTO ChIPhS U TOTOBOM MPOAYKIIUH.

. benku.

. YTJIEBOIHI.

. JIntmapl.

ButaMuHBbL.
. Posib MUHEpANIBHBIX BEMIECTB B OPraHU3ME YEJIOBEKA.
. OcoOeHHOCTH pa3BHUTHSI IETCKOTO OPTaHW3Ma U TOTPEOHOCTH €T0 B

IIUTAaTCIbHBIX BCIIICCTBAX.

12
13
14
15
16
17
18
19
20

. PaninonanbHOE MUTaHUE JIXOIEH ITOYKUIIOTO U NPEKIIOHHOT'O BO3pacTa.

. IlpyHLIMIIBI cO3aHUST KOMOMHHUPOBAHHBIX TPOYKTOB MUTAHUSI.

. IInieBpie MPOAYKTHI CIIEUAIIBHOIO Ha3HAYCHUS.

. Hytpunmonorus — Hayka 0 TUTaHUU 3I0pPOBOT0 U OOJILHOTO OpraHu3Ma.
. OCHOBBI pallMOHAIBHOTO IMUTAHMUSL.

. @opmyna cOanaHCUPOBAHHOTO TUTAHMUSL.

. 3ama4n, CTOSIIME PU 00OTAIICHUH MTPOTYKTOB MMUTAHUSI.

. [lpuHIIMTIBI OOOTaIIeHNsT TPOAYKTOB MUTAHUS

.DaKTOpHI, BAUSIOIINE HA ITPOLIECC 00OralIeHus! TPOYKTOB

(GyHKIIMOHATBHBIMUA UHTPEANCHTAMU.
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22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

. Cnenaiu3upoBaHHbIE TPOTYKThI TUTAHMUSL.
Jleue6HO-TIpOGUITAKTHYECKHE U TPODUITAKTUIECCKIE TPOTYKThI TUTAHUSL.
OyHKIMOHAIBHBIE IPOYKTHI IUTAHMUSL.

[TumieBbie TPOAYKTHI — UCTOYHUKHU (PYHKIIMOHAJIBHBIX UHTPEIUEHTOB.
®u3noaornyecku PyHKIIMOHAIbHBIE MUILEBbIE TPOTYKTHI.

Knaccel npoaykToB ()yHKIIMOHATIBHOTO MUTAHUSI.

Knaccuueckue QpyHKIMOHAIBHBIE TPOTYKTHI.

Crioco0bl ONTUMM3AIMY TUTAHUSI.

Pa3paboTka KoHIIENMIIUU OMOIOTHYECKN aKTUBHBIX JOOABOK K MHIIIE.
O} dexTuBHBIN CrTOCOO KOPPEKIUN MUTAHUS.

OCHOBHBIE TPYIITBI OMOIOTUYECKU aKTUBHBIX JOOABOK K TTHIIIE.
MoaupuuupoBaHHbIE UCTOYHUKHU TTUIIIH.

['eneTnyecku MOAUGPUITUPOBAHHBIN OpPTraHU3M.

Bupl nuTaHus U ©X Ha3HAUYCHHE.

CocTostHue BOJIOCHA0KEHUS M KAYECTBO BOJIbI HA MUILEBBIX

IMPpOU3BOJACTBAX.

36
37
38

. [luieBast IEHHOCTh NPOYKTOB MUTAHUS.
. [lumeBbie no6aBku. ['eHO-MOUBUIIMPOBAHHBIE OPTAHU3MBI.
. Crannaptuzanus u cepTudukanus mpoykToB nutanus. CaHUTapHbIE U

rurneHnyeck HopmMatusbl. ['OCTEL

39
40

. HpO(bHHaKTH‘leCKHC IMPOAYKTHI ITMTAHUA.
. Iloxa3aTenu kauecTBa IIPOAYKTOB ITUTaAHUA
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41. MexnyHapoIHOE COTPYTHHYECTBO. MeXTyHapOIHBIE IKOJIOTHYECKHE
OpraHu3alMH.

42. Ponb oTpaciiei X03541iCTBa U MPOMBILUIEHHOCTH B BO3SHUKHOBEHHUU
HKOJIOTMYECKUX NMPOOJIEM HEXBATKU MPOAYKTOB ITUTAHUSL.

43. NccnenoBanue MPOAOBOIBCTBEHHBIX TOBAPOB.

44. I'urneHn4YecKre OCHOBBI MUTAaHM. [ UrneHndeckas OLeHKa CPOKOB
TOJJTHOCTH MUILEBBIX IPOLYKTOB.

45. be30macHOCTh U 3KCIEPTH3a TPOTOBOJIBCTBEHHBIX TOBAPOB

46. DKOJIOTHYHOCTh IPOJYKTOB M X KJIaCCU(PUKALIUAL.

47. IIoHATHE YKOTOTUYECKN YUCTHIX MPOAYKTOB

48.00menpuHITas MEXIyHAPOIHAS MAPKUPOBKA KOJIOTHUECKH YUCTHIX
MIPOJIYKTOB

49.TOoKCUKOJIOTHYECKAsA XapAaKTEPUCTUKA MMPOAYKTOB IMUTAHUSA U BIMSHUE UX
HAa 3JI0pPOBbE YEJIOBEKA

50.Mukpo6H1onI0ruueckue 1 XuMnyeckue GakTopbl pucka
51.I'eneTnuecku MOAU(PUIIMPOBAHHBIE TPOAYKTHI

52.Bo3aeiicTBHE TEXHOT€HHBIX (DAKTOPOB HAa OPraHU3M YEJIOBEKa B MPOIIECcCe
ITOTJIOIIECHUSI IPOAYKTOB IMIUTAHUS

53.00ecneuenne 6€30MacCHOCTH MPOIYKTOB NUTaHus B Poccun

54.T' erHOMOAN(PHUITPOBAHHBIE OPTAaHU3MBI B TPOU3BOJICTBE MPOLYKTOB
MUATaHUS

55.I1nmeBple MPOIYKTHI U 310POBBE

56. MexaHn3M TOKCHYECKOTO JEUCTBUS HUTPUTOB B OPraHU3ME YEJIOBEKA
57. AHTHanuMeHnTapHbie (aKTOPbI MUTAHUS

58. HutpodypaHsl, mpruMeHsIEMBIE B CEIIBCKOM XO3SIMCTBE, MX BO3JICUCTBHEC
Ha OpraHU3M YeJOBeKa

59.IlpennpusATysi NUIIEBON MPOMBIILIEHHOCTH

60. O0ecnieueHne 6€30MaACHOCTH NMUILIEBBIX IPOAYKTOB IIPU IIPOU3BOJICTBE
61.XpaHeHue oTxoq0B

62.IIumesas HEHHOCTh IPOIYKTOB IUTAaHUS CBOMCTBA: SHEPreTHYECKas,
ouonoruyeckas, (U3HOIOrHUECcKas U OpraHOJIeNTUYECKasl IEHHOCTb,
YCBOSIEMOCTh M I00pPOKAUYE€CTBEHHOCTh

63. Caxap: BUbI, K1acCU(DUKALIUSI U aCCOPTUMEHT. XUMHUECKUN COCTaB,
MALLIEBas HEHHOCTD, ITI0KA3aTeNIM Ka4eCTBA caxapa Pa3HbIX BUIOB.
64.YcoBrst U CPOKU XPAHEHUS TPOTYKTOB ITUTAHUS

65.I1umeBas u 6uoslornyeckasi IEHHOCTh MUILEBBIX MPOAYKTOB
66.Knaccudukarusi OCHOBHBIX MPOJAYKTOB

67.buonornyeckue onacHOCTH, CBSI3aHHBIC C TTUIIEH

68.0011me cBeaeHNs 0 MUIIEBBIX J00aBKax

69.0mpeneneHus U KiracCu(PpUKaIms

70.be3onacHOCTh MUIIEBBIX T00ABOK

71.IIueBble KpacuTenu

72.BAJ1. OcHOBHBIE XapaKTepUCTUKU. [1010KUTENBHBIE U OTPULIATEIIbHbBIE
cTopoHbl npuMeHeHusi bAJloB

73.Jleranuzanus u mapkuposka ' MU B crpanax EC u Poccun
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74.Metoapl oOoraimieHus MPOAYKTOB IMTUTAHKUS M TOTOBBIX OJIFOJ] BUTAMUHAMU
75.000rareHue IpoayKTOB MUTAaHUS BUTAMHUHAMU

76.CTabMIBbHOCTS BUTAMHUHOB B OCHOBHBIX ITHIIEBBIX MPOTYKTaX
77.0npeneneHie BUTAMUHOB B MPOIYKTaX MUTAHUS

78.be301macHOCT, BUTAMHHOB

79.PexoMeH1yeMble HOPMBI OTPEOICHUS BUTAMUHOB (pEKOMEHAyeMast
CyTOYHasi HIOTPEOHOCTB ).
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