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OIEHOYHBIE MATEPHAJIbI

Mo ITMCIHMIIJIMHE «Pu3noJ0rus MUTAHUD

NEPEYEHb KOMITIETEHIIUI C YKA3SAHUEM PE3YJIbTATOB OBYUEHUS U

ITAIIOB UX POPMUPOBAHUA 110 JTUCHUITJIMHE

HNuauxatopsl 10- HaumMmeHnoBanue
®DopmMupyeMbie KOM-
o — CTH:KEHHUSI KoMIIe- Pe3yabTaTnl 00yueHus (3HAHUS, YMEHMS) KOHTPOJHPYEMBbIX
TeHIMI pa3aesioB M TeM
1 2 3 4

ITK-1. Cnocoben op-
TaHU30BBIBATh TEXHO-
JIOTUYECKUII Ipolece B
paMKax IPUHATOH B
OpTraHU3aIIH TEXHO-
JIOTHH TIPOU3BOJICTBA
MPOAYKITUH 001IIe-
CTBCHHOTO MTUTAHUS
MacCOBOT'O U3TOTOBIIE-
HUS U CIICTIHATA3HPO-
BAaHHBIX MUIIEBBIX
MIPOAYKTOB

IIK-1.5. OdopmiisieT
W3MEHEHUS B TEXHU-
YECKOU U TEXHOJIOTH-
YECKOM JOKYMEHTa-
WU TIPU KOPPEKTHU-
POBKE TEXHOJIOrnye-
CKHX MPOLIECCOB U
PEXUMOB IIPOU3BOJI-
CTBa MPOAYKIUH 00-
LIECTBEHHOI'O NTUTa-
HUSL MAacCOBOTO U3r0-
TOBJICHHUS U CIIelNa-
JIN3UPOBAHHBIX IMH-
HIEBBIX MPOAYKTOB

IIK-1.5. 3-2. 3HaeT TEXHOJOTHH IIPOU3BOJ-
CTBa W OpPTaHM3AI[UN TPOU3BOACTBEHHBIX H
TEXHOJIOTHYECKHX TIPOIECCOB  MPOIYKIHH
0O0IIECTBEHHOIO0 IMHUTAHUA MAacCOBOIO H3ro-
TOBJICHUA U CHeHI/IaHI/ISI/IpOBaHHbIX IMUIICBBIX
MPOAYKTOB, C Y4YeTOM (HPU3HOJOTHUYCCKIX
MOTPEOHOCTEH pa3MYHBIX TPYII MOTPEOU-
Teen

Tewma 1. [Ipenmer
Y 3aJ1a49M JTUCIIU-
e «Du3nono-
TMH [TATaHUS

ITK-1.5. 3-2. 3HaeT TEXHOJOTHH MPOU3BOJI-
CTBAa M OpPraHM3allUH MPOU3BOACTBCHHBIX MU
TEXHOJIOTHYECKUX TPOIECCOB  MPOIYKIHH
OOIIIECTBEHHOTO THTaHUSA MAaCCOBOTO H3TO-
TOBJICHHSI U CTICIIUATM3UPOBAHHBIX ITHIIICBHIX
MPOAYKTOB, C Yy4YeTOM (PUIHOJIOTHUECKIIX
MOTPEOHOCTEH pa3NUYHBIX TPYHI MOTPeOH-
Tenei

Tema 2. OcHOBEI
(uznoNIOrNH Yeno-
BEKa

IIK-1.5. 3-2. 3HaeT TEXHOJOTHH IPOU3BOJ-
CTBa U OpraHW3aIlMU TPOU3BOJCTBEHHBIX H
TEXHOJIOTHYECKUX TMPOIECCOB MPOIYKIIUU
OOIIIECTBEHHOTO MHUTAHHS MAacCOBOIO H3rO-
TOBJICHUS U CTEIMATU3UPOBAHHBIX MHUIIEBBIX
MPOJIYKTOB, C Y4YeTOM (PU3HOIOTUYECKUX
MOTPeOHOCTEH pa3IMYHBIX TPYHI TOTPeOH-
TeneH

Tema 3. dusuono-
THYECKUE CUCTe-
MBI, CBSI3aHHEIE C
¢dbyHKIMEH nHTa-

HUSA

IIK-1.5. 3-2. 3HaeT TEXHOJOTHH TPOU3BOJ-
CTBa W OpTraHM3allUM IPOU3BOJCTBEHHBIX WU
TEXHOJIOTHYECKUX TPOIECCOB  MPOIYKIHH
00IIIECTBEHHOI'0 ITMUTaHUS MAacCOBOI'O H3rO0-
TOBJICHHSI U CIICIIHATU3UPOBAHHBIX ITHIIICBHIX
MPOJIYKTOB, C YYETOM (PU3NOJIOTUYECKUX
MOTPEOHOCTEH pa3IMYHBIX TPYII MOTPeOU-
TeeH

Tema 4. ITumiessie
BEIIECTBA U UX
3HaYEHHE B [IUTa-
HUU

IMK-1.5. 3-2. 3HaeT TEXHOJOTUH IMPOHU3BOJ-
CTBa W OpraHU3allMM IPOU3BOJACTBEHHBIX U
TEXHOJIOTUYECKUX MPOLECCOB  MPOAYKIHMU
OOIIIECTBEHHOTO MHUTaHHUS MAacCOBOTO H3r0-
TOBJICHUS U CHEIMAIN3UPOBAHHBIX MHUIEBBIX
NPOJIYKTOB, C Y4Y4eTOM (DPU3HOIOTHUECKUX
MOTPEOHOCTEH Pa3IMYHBIX TPYHIl MOTPEeOH-
Tenen

Tema 5. Tokcuue-

CKHEC U 3alIIUTHBIC

KOMIIOHEHTEI ITH-
1095

IIK-1.5. 3-2. 3HaeT TEXHOJOTHH TMPOU3BOJ-
CTBa M OpraHM3al[UM MPOU3BOJCTBEHHBIX W
TEXHOJIOTHYECKUX MPOIECCOB  IPOIYKIHH
OOIIECTBEHHOTO TMHUTAaHUS MAacCOBOTO H3TO-
TOBJICHHS U CIICIIHATU3UPOBAHHBIX ITHIIIEBBIX
MPOAYKTOB, C Yy4YeTOM (HhU3HOJOTHUYCCKHIX
MOTPEOHOCTEN Pa3NMUYHBIX TPYII MOTPEOH-
Tenei

Tema 6. O0Men
BEIIIECTB ¥ DHEP-
T'nn
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[IK-1.5. 3-2. 3HaeT TEXHOJOTHU MPOU3-
BOJICTBA W OpPTaHU3AIMH TPOM3BOJCTBEH-
HBIX W TEXHOJOTHYECKHX IPOIECCOB
MPOAYKIIMA  OOMIECTBEHHOTO IHTaHUS
MacCOBOTO M3TOTOBJICHUS M CHECIHAIN3U-
POBAaHHBIX THIIEBEIX MPOAYKTOB, C yde-
TOM (U3HOJOTHYECKUX TOTpeOHOCTEH
Pa3IMYHbIX TPYII IOTPeOUTENCH

I[IK-1.5. V-2 VYmMeeT BecTH OCHOBHEIE
TEXHOJIOTHYCCKUE TPOLECCH POU3BO/I-
CTBa MPOJYKIUU OOIICCTBEHHOTO IHTa-
HHSI MacCOBOI'O M3TOTOBJICHHS U CIIELHA-
JU3UPOBAHHBIX MHIICBBIX MPOIYKTOB, C
y4eToM (U3NOJOTHYCCKUX TOTPpeOHOCTEH
pa3MUYHbIX TPYIII MOTPeOUTENEH

Tema 7. Auddhepenim-
POBaHHOE IIUTAaHHE
Pa3UYHBIX TPYIII

HaceJeHHs

[IK-1.5. 3-2. 3HaeT TEXHOJIOTMH HPOU3-
BOJICTBA M OpTaHM3aIMU MPOM3BOACTBEH-
HBIX M TEXHOJOTHYECKHX IIPOIECCOB
NPOXYKIUH OOIIECTBEHHOTO IHTaHUS
MacCOBOTO M3TOTOBJICHUS U CHELUATIN3H-
POBaHHBIX MUILEBBIX NPOJYKTOB, C y4e-
TOM (PU3HOJOTHYECKUX MOTpeOHOCTEH
Pa3NUYHBIX TPYIN NOTpedbuTeneit

[IK-1.5. V-2 VYMeer BecTM OCHOBHEIE
TEXHOJIOTHUCCKUE TPOLECCH POM3BO/I-
CTBa MPOJYKIUU OOIIECCTBCHHOTO IHUTA-
HHSI MacCOBOI'O M3TrOTOBJICHUS U CIELHA-
JM3UPOBAHHBIX IHUIIEBBIX MPOIYKTOB, C
yueToM (DU3UOJIOTHUECKHUX MOTPEeOHOCTEH
pa3UYHbIX TPYIII MOTPeOHTENEH

Tema 8. Oburre npuH-
LMIEI JUETHYECKOTO U
J1Ie4eOHO-
npodUIaKTHYECKOTO
[IATAHUS




METOAUYECKHUE MATEPHUAJIbI, XAPAKTEPU3YIOIIUE JTAIIbI
®OPMUPOBAHUS KOMIIETEHIIAM

Hepeqeﬂb y‘leﬁHbIX 3aJaHMil HA AYJAUTOPHBIX 3aHATUAX

IlepeueHb BonpocoB s codece0BaHUA 00yYAIOIIMXCS
Nuauxarop nocruxenns: IK-1.5.

Tema 1. [IpeaMer u 3a1auM JMCHUUILTHHBI «DU3HOJIOTMH TUTAHUSD)

1. [lepeuncnuth TeOpETUUECKHE U MPAKTUUECKHE OCHOBBI HAYKU O MUTAaHUU.

2. UcTtopusi CTaHOBJIEHHUS, CBS3b C JPYrMMHU HAyKaMH: T'MTHEHOM, CaHUTAapUeil, MUKpO-
OuoJioruen, OMoOXuMHeEN.

3. OxapakTepu30BaTh COBPEMEHHOE COCTOSIHUE U NEPCIIEKTUBBI Pa3BUTHS HAYKU O MHUTa-
HUU.

4. Kakue BakHEWIIME TPOJOBOJILCTBEHHBIE MPOOJIEMBI B MUPE M BO3MOXKHBIC MYyTH WX
peuieHus?

5. OxapakTepusyiTe KOHIEMINIO coalancupoBanHoro nutanus A.A. [TokpoBckoro.

6. Kakue Bam u3BecTHBI TEOPUH MUTAHUS 3I0POBOTO U OOJIBHOTO YesioBeKa?

7. IlepeuncnuTh 3a7aun (PU3HOIOTOB MO YIYUIICHUIO 3I0POBBS U pabOTOCTIOCOOHOCTH
HACEJICHUS.

Tema 2. OcHOBBI (PH3HO0JIOTHH YeJIOBEKA

1. KakoBa poiib mUTaHUS B KU3HEAEATEIILHOCTH YEIOBEKa?

2. Yro Takoe MpeBeHTHUBHOE MTUTaHue?

3. Yro Takoe HETPaJUIIMOHHOE TUTaHuE?

4. Yto Takoe IIUTEIbHBIA aTUMEHTAPHBIN ArcOanaHc B MUTAHUU U KaKOBBI €r0 MOCIe/-
CTBUS?

5. Kakue KOMIOHEHTHI MPUPOJIHON MUIIK HEOIArONPUATHO BIMSIOT HA OPraHu3M?

Tema 3. ®u3nonornyeckne CHCTEMbI, CBA3aHHBIE ¢ PYHKIMEH MUTAHUSA

1. Kakoe cTpoeHue nmeeT lieHTpaibHas U nepudepudeckas HEpBHbIE CUCTEMBI?

2. Kakue ¢pyHKINU BBIMOIHAET HEHTpalIbHas U nepudepruyeckas HepBHask CUCTEMbI?

3. 'ymopaiibHas cucTeMa peryssiusi, 3HaueHUe MUILIEBbIX BEIIECTB IJs 0OecreueHus ee
byHKLIU.

4. KakoBa poJip NMHUIIEBApUTEIbHON CHUCTEMBI B IpoOLEccax >KU3HENEATENIbHOCTH opra-
Hu3Ma?

5. KakoBo cTpoeHHe M KakoBbl (DYHKIIMHM MUIIEBAPUTEIBHON CHCTEMBI KEIyJI04YHO-
KHILIEYHOI O TpakTa?

6. Kak BIusi0T numieBblie BeiecTBa Ha CUCTEMbl KPOBOOOpaIeHHs ?

7. Kak BIMAIOT NUIIEBBIE BEUIECTBA HA JBIXATEIBHYIO CUCTEMY?

8. Kak BIUSIOT NHILEBBIE BEIECTBA HA BBIJCIUTEIBHYIO CUCTEMY?

9. Kak oCcylecTBIISIFOTCS POLIECCH] BCACBIBAHUS U YCBOEHUS HILEBBIX BELECTB?

Tema 4. [InmeBble BelmecTBa M UX 3HAYECHNE B MUTAHUH

1. KakoBo 3HaYeHUE PA3TMYHBIX HYTPUEHTOB THUIIY B BBIMOTHEHUN (DYHKIIMH CHAOKESHUS
OpraHu3Ma 4ejoBeKa SHepruen?

2. KakoBa (usmnonoruueckas posib O€IKOB, )KUPOB, YIIIEBOJAOB, MUHEPAJIbHBIX BEILIECTB U
BUTAMHHOB B OpraHusme?

3. OxapakTepu3oBaTh MOKa3aTean OMOJIOTUYECKON IIEHHOCTH OEJIKOB, MUIIEBHIX JIUIIN-
JI0B.

4. Kakue peKOMeHIyeMbIe CpeTHHE HOPMBI TOTPEOICHUS OCIIKOB, )KUPOB, BATAMUHOB?

5. KakoBa poip BUTAMUHOB B OpraHu3Me?

6. latp kitaccuuKaluio U KpaTKy0 XapaKTepUCTUKY BUTAMUHOB.



7. Kakue n3BeCTHBI MyTH 00OTAIICHHS MTUIIEBBIX PAIIMIOHOB BUTAMUHAMU?

8. KakoBa poJjib ¥ KaKkOBO 3HAUYEHUE MUHEPAJIbHBIX BELIECTB?

9. Kakyio posnb urpaer xjopuj HaTtpusi (IIOBapeHHas COJb) B MUTAHUU 3JOPOBOTO U
00JBHOTO yesoBeKa?

Tema 5. Tokcnueckue U 3alIIUTHLIE KOMIIOHEHThI IMMHAIIH

1. Kakne Brl 3HaeTe HCTOYHUKY 3aIIUTHBIX BEIESCTB ITUIIH?

2. Kakue Bpl 3HaeTe aHTUNUIIEBBIE BEIIECTBA, COJIEPKAILMECs B MHIle?

3. Kakre KOMIOHEHTHI UM HEOJAroNpUsATHO BIUSIOT Ha OpraHu3M?

4. Kakoe 3Hau€HUE )KUIKOCTH B MUTAHUU 37]0POBOTO U OOJBHOTO YeloBeKa?

Tema 6. O0MeH BelecTB M JHEPruM

1. Kak ocymiecTBiseTcs SHepreTHIeCKuii 0OMEH B opraHusme?

2. Kak ocymiecTBiisieTcst 0OMEH BEIIECTB OpraHu3Ma C OKpyXKarolen cpeaon?

3. YTo noHUMaeTcs Mo TEPMUHOM «3HEpreTUYecKuil 6anaHc»?

4. Kakue Buabl 3Heprosarpar Bol 3Haere?

5. Oxapakrepu30BaTh (PaKTOPbI, BIUIOIINE HA 00BEM SHEPro3aTpar.

6. Uro Brl noHnmaere o1 TEPMUHOM «OCHOBHOM 0OMeH?

7. Kak ocymectBisieTcs obecriedeHue sHeprueil yeiaoBeka Mmpu noTpedaeHIH pa3InyHbIX
HYTPUEHTOB IUTaHUS?

8. Oxapakrepu30BaTh 5 rpynn TpyAocnocoOHOro HaceneHus Poccuu no sHeprozarparam.

Tema 7. ludg¢epeHunpoBaHHOE MUTAHKE PA3JIMYHBIX [Py HACEJICHUS

1. Oxapaktepu3oBaTh GU3NOJIOTUIECKUE OCHOBBI COCTABIICHUS PAIOHOB.

2. OxapakTepu30oBaTh (PU3NOIOTUYECKYIO OLEHKY BKHEHIINX MUIIEBBIX HYTPUEHTOB U
WX 3HAYEHUE JJI1 OpraHu3Ma YeIoBeKa.

3. Kakue Bbl 3HaeTe OCHOBHBIC MPUHIUIBI COATAHCHPOBAHHOTO PAIIMOHAJIHLHOTO MHUTA-
HUSI?

4. TlpuBecTH pEKOMEHIyeMble HOPMBI MOTPEONICHUS MUIIEBBIX BEIIECTB JUISI Pa3HBIX
TPYII HACEJICHUSI.

5. J1aTh XapaKTEpUCTUKY PEKUMOB TUTAHHUS.

6. JlaTh XapakTEPUCTHKY MHUIIEBON IEHHOCTU MPOIYKTOB XUBOTHOTO M PACTHTEIIHHOTO
MIPOUCXOXKICHHUS.

7. Kak u3MeHsieTcsl MUIeBasi IEHHOCTh MPOYKTOB )KUBOTHOTO M PACTUTEIHHOTO MPOUC-
XOKJICHHSI B TIPOIIecCe TETIOBOM 00pabOTKH.

8. [lepeuncnuTh MUIIEBBIC TPOIYKTHI JIJIsl OTACIBHBIX TPYIIT HACEIECHUS.

9. laTb XapaKTepUCTUKY MPUHIIUIIOB CO3JaHMsI KOMOMHUPOBAHHBIX MPOAYKTOB TUTAHHUS.

10. [JaTh XapakT€pUCTUKY MUIIEBBIM MPOAYKTAM CHEIUATIBHOTO Ha3HAYEHUS.

11. OcobeHHOCTH MUTaHUS JIETEH, TOJPOCTKOB U CTY/IEHTOB, JIt0JIe YMCTBEHHOTO TPy/a
Y 3aHATHIX (U3HYECKUM TPYIOM.

12. OcoOEeHHOCTH MUTAHHUS TOKUIIBIX JIFOJIEH.

13. OcoOGeHHOCTH MUTaHUS CIIOPTCMEHOB, IIAXTEPOB, KOCMOHABTOB M MPOYUX KOHTHH-
TeHTOB, pPa00Ta KOTOPBIX COMPSIKEHA C IKCTPEMAaTbHBIMU YCIOBUSIMHU.

14. TlpodunakTrka HEOIATONPHUATHOTO MPOHECCUOHATHFHOTO BPEIHOTO BO3CHCTBUS Ha
OpraHU3M YeJIOBEKA IMOCPEACTBOM BBEJCHUS B PAllMOH MUTAHUS ONPEIEICHHBIX HYyTPUEHTOB.

Tema 8. O0mme NpUHOMIBI JTHETHYECKOT0 M JIe4eOHO-NPOPUIAKTHYECKOI0 MUTA-
HUSA

1. Ilepeuncnuth 00IIKE TPUHIMITBI TUETUIECKOTO ITUTAHUSL.

2. JIaTh XapaKTepUCTUKY MMUTAHUsI IIPU PA3JINYHBIX 3200I€BAHUSAX.

3. Kakue cymecTByIoT mMyTH o0ecrieueHus] OrpaHHYEHHBIX JUET?

4. Kakue U3BeCTHBI ClIEUATIN3UPOBAHHbIE POTYKTHI TUETUUECKOTO TUTaHUS?



5. JlaTh XapaKTepUCTUKY OCHOBHBIX JICYCOHBIX THET.

6. Kakoe 3Hauenne nmMeer JieueOHOE MUTAHUE B KOMIUIEKCHOHM Tepanuu U NpoduIaKTuke
3a0osieBaHU?

7. Kakyto posib urpaetr nurtaHue B Mpo(puiIaKkTHKe HEKOTOPBIX PacpOCTpaHEeHHBIX 00Je3-
Hel MBWIM3AIUU (OKUPEHHUE, Kapuec 3yooB)?

8. [laTh XapaKTepUCTHKY JICYCOHO-TIPODUITAKTUICCKOTO MUTAHUS PadOUYuX, 3aHSATHIX Ha
MPOM3BOJICTBAX C BPEJAHBIMH YCIOBHUSAMU TPY/Ia.

9. laTb XapaKTEpUCTUKY PAIIIOHOB JICUCOHO-TIPOPUITAKTUICCKOTO TUTAHHMSL.

Kpurepuu ouenku:

1 6ann BeicTaBnseTcd oOyyarolieMycs, €ciai OH 3HaeT BEPHO W B IIOJHOM o0beme:
TEXHOJIOTUH TPOU3BOJICTBA U OPTaHU3AIUK MPOU3BOACTBEHHBIX M TEXHOJIOTUYECKHUX MpOIIec-
COB IPOAYKLUHU OOIIECTBEHHOTO MUTAaHUSI MACCOBOI'O M3rOTOBJICHMS U CHELUATU3UPOBAHHBIX
NUIIEBBIX TPOAYKTOB, C YUETOM (DU3HOIIOTUYECKUX MOTPEOHOCTEH pa3iMyHBIX TPYHI MOTpe-
Outenell. YMeeT BepHO U B MOJIHOM O0beMe: BECTU OCHOBHBIE TEXHOJOTHYECKUE MPOLIECCHI
POM3BOJICTBA MPOIYKIIMHA OOIIECTBEHHOTO MATAHUS MaCCOBOTO M3TOTOBJIICHHUS M CIICIIHATU3H-
POBaHHBIX MHILEBBIX IMPOAYKTOB, C y4eTOM (DHU3HOJIOTUYECKUX MOTPEOHOCTEH pa3IUYHbIX
TpyII NOTpeOuTENeH.

0,7 6a110B BBICTABISAETCA O0YYaIOLIEMYCs, €CIIM OH 3HAeT ¢ He3HAYMTeJIbHbIMHU 3a-
MeYaHUSIMH: TEXHOJIOTHH MPOU3BOACTBA U OPTaHMU3ALUHU IPOU3BOJICTBEHHBIX U TEXHOJIOTHYC-
CKUX MPOLIECCOB NMPOIYKIIUU OOLIECTBEHHOIO MUTAHHUS MAaCCOBOT'O M3TOTOBJIEHUS U CHELUAIN-
3UPOBAHHBIX THIIEBBIX MPOIYKTOB, C YU4ETOM (DPM3HOIOTUYECKUX TMOTPEOHOCTEH Pa3ITUUHBIX
rpyni noTpedurenei. YMeer ¢ He3HAUYMTEIbHbBIMU 3aMEeYaHUSIMHM: BECTH OCHOBHBIE TE€XHO-
JIOTHYECKHUE MPOLECCHI MPOU3BOJCTBA MPOAYKIIUH OOIIECTBEHHOTO MUTAHUS MacCOBOTO H3TO-
TOBJICHUS] M CIELUAIU3UPOBAHHBIX IHILEBBIX HNPOAYKTOB, C Y4e€TOM (PU3MOIOIMYECKHX I1O-
TpeOHOCTEN pa3IMYHbIX IPYII MOTPEeOUTENEH.

0,3 0assa BbicTaBisieTcss oOyyarolieMycs, €clii OH 3HaeT Ha 0a30BOM YpPOBHe, C
OIMOKAMM: TEXHOJIOTUH TPOU3BOJICTBA U OpPTraHU3aIMU MPOU3BOJCTBEHHBIX M TEXHOJIOTHYE-
CKUX MPOLIECCOB MPOIYKIIUU OOLIECTBEHHOI'O MUTAHUS MaCCOBOTO M3TOTOBJICHUS U CIIELUAIIU-
3UPOBAHHBIX THIIEBBIX MPOIYKTOB, C YU4ETOM (DM3HOIIOTUYECKUX TMOTPEOHOCTEH Pa3IUIHBIX
rpymni notpedureneid. YmMeer Ha 6a30BOM ypoBHe, ¢ OIIMOKAMHU: BECTH OCHOBHBIE TEXHOJIO-
THYECKUE TPOIIECCHI MMPOU3BOICTBA MPOAYKIIMU OOIMIECTBEHHOTO MUTAHUS MAaCCOBOTO M3TOTOB-
JIEHUS U CIIeLMATIM3UPOBAHHBIX MUIIEBIX MPOAYKTOB, C YU€TOM (PU3HOIOTHYECKUX NOTPEOHO-
CTeH pa3IUYHbIX FPYMN MOTPEOUTENEH.

meHee 0,3 Oajua BeicTaBisgercs oOyyarolieMycs, €CIM OH He 3HaeT Ha 0a30BOM
YPOBHE: TEXHOJIOTHH TPOHM3BOJICTBA U OPTaHU3AIMH MTPOU3BOJICTBEHHBIX U TEXHOJIOTHYECKHIX
IPOILIECCOB MPOAYKIUU OOIIECTBEHHOIO0 MUTAHUS MacCOBOI'O M3TOTOBJICHUS U CIIELUATU3UPO-
BaHHBIX MUIIEBBIX MPOJIYKTOB, C YI€TOM (DU3UOJIOTHUECKUX MOTPEOHOCTEH PA3IUYHBIX TPYIIIT
norpebuteneii. He ymeer Ha 6230BOM ypOBHe: BECTH OCHOBHBIE TEXHOJIOIMYECKHE MPOLIECCHI
MIPOM3BOJICTBA MPOIYKIIMH OONIECTBEHHOTO MATAHHUS MaCCOBOTO M3TOTOBIICHHS M CIICIIHATU3H-
POBaHHBIX MUILEBBIX MPOAYKTOB, C Y4YETOM (DU3HOIOTUYECKHX MOTPeOHOCTEH pa3InYHbIX
IpyNn MOTpeOuTeNeH.

Ilepeyenb BOnpocoB sl NpoBeaeHust GOpPyMOB, IMCKYCCHI M KPYIJIBIX CTOJIOB
HNupuxarop nocrukenns: IK-1.5.

Tema 3. ®u3nojioru4ecKre CUCTEMbI, CBSI3aHHbIE C QyHKIHMEH TUTAHUA

Bonpocs! pist o0cy:xxaennst Ha ¢gopyme Ha Temy: «HeliporymopanbHas cucrema pe-
ryJISIIAN

1. KakoBbI pyHKIIMM HEHPOTYMOPAJIBHON CUCTEMBI PErYIALnn?

2. Kaxkue oTensl pa3inyaroT B IEHTPATbHON HEPBHOU crcTeMe?

3. Kakue QpyHKIIUN peryaupyer Kax/abli U3 OTJENIOB LIEHTPaIbHOI HEPBHOM CUCTEMBbI?

4. KakoBa poJib BEreTaTUBHOW HEPBHOW CUCTEMBI?



5. Kakue pyHKIMM BBIMOTHSIIOT TOPMOHBI?

6. KakoBa pojb IIUTOBUAHOM *Kene3bl?

7. KakoBa poJib OIKeTy109HOM JKeTe3bl?

8. Ha xakue mpoIecchl BIUSIOT TOPMOHBI runiodu3a?

9.Kakue nunieBble BellecTBa HEOOXOAUMBI I HOPMAJIbHOU AESITeNbHOCTH HEHpOTrymMo-
paJIbHOU CHCTEMBI PETYIISIIAH?

Bonpocs! pu1s1 06cyxnenust Ha popyme Ha Temy: «IIumeBapuTe/bHasE CHCTEMA)

1. KakoBbl OCHOBHBIE (D)YHKIIMH IHUILEBAPUTEIILHOW CHCTEMBI?

2.3 Kakux OTZIEJIOB COCTOUT MHIIEBAPUTEIbHAS cCcTeMa?

3. KakoBa poJib nuiieBapuTenbHOro kaHana?

4. KakoBa poJib OpraHoB POTOBOM ITOJIOCTH B MULIEBAPEHUN?

5. KakoBa posib nuiieBosa B nuIeBapeHun?

6. Kakue mporeccel mpoucxomst B xenyake? OxapakTepu3oBaTh (a3bl BBIICICHHS Ke-
JYAOYHOTO COKa U (DaKTOPBI, BIMUSIONIME HA 3TOT IIPOLIeCC.

7.Kakue mpoueccsl IPOUCXOAST B JABEHAIUATHUIEPCTHOW KHUIIKE, KaKOBa POJb B HUX
HODKETYA0YHOM kee3bl U neyeHu? OxapakTepu3oBarh (PakTOphl, PEryIUPYIOLIMe X QYHKIHH.

8. KakoBa poiib TOHKOT'O KUIIEYHHUKA B IEPEBAPUBAHNHU M YCBOSHUH MHUINEBBIX BEIIECTB?

9. Oxapakrepu30BaTh (PYHKIUH TOJCTOTO KMILIEUHUKA, €r0 3HAYEHHUE B BbIICJICHUH 1IUIa-
KOB U3 OpraHu3Ma, KpyrooOopoTe BEIECTB B OPraHU3ME, 3aILUTHYIO POJIb.

Tema 6. O0MeH BelecTB M JHEPruM
JIUCKYyCCHOHHBIE BOINPOCHI K 3alMTEe NMPAKTH4YeCKoil padorsl «Omnpenenenne WHIAMBUAY-
AJIbHBIX NOTPEOHOCTEH B SHEPTUU U OCHOBHBIX MUIIEBBIX BelIECTBAX»

1. Kak ocymiecTBisieTcs pacueT MPUMEPHBIX CYTOYHBIX SHEPro3arpar CTy1eHTa?

2. Kak omnpenensiercst cyrouHasi HOTpeOHOCTb B SHEPTUU CTyAEHTa?

3.Kak ocymecTBnsieTcss pacyeT WHAWBHIYaTbHOM MOTPEOHOCTH B OCHOBHBIX IMHIIEBBIX
BEIeCTBax?

Tema 7. Iludg¢epeHunpoBaHHOE MUTAHNE PA3JIUYHBIX PYNI HACEJIEHUS
a) JInckycCHOHHBIC BONIPOCHI K 3alllMTe NMPAKTHYeCKOH padoTsl «Meroasl onpeneieHus mu-
1EBOMH LIEHHOCTH MUTAHUSD)

1. Kputepuu onieHKH MUILEBOTIO paluoHa.

2. UTo MOHMMAIOT MO TUIIEBOM IIEHHOCTHIO?

3. UTO MOHUMAIOT MO SHEPTeTUUECKOMN LIEHHOCThIO?

4. UTo MOHMMAIOT MOJT OMOJIOTUYECKON IIEHHOCTHIO?

5. Kak paccuntbeIBaeTcss aMMHOKHUCIIOTHBIN CKOpP?

6. OnpenenieHne MUILEBOM IIEHHOCTU METOJIOM HHTErPATIBHOTO CKOpA.

7. Onpenenenre OOIOrMYECKOM IIEHHOCTH UL METOI0M aMUHOKHUCIIOTHOTO CKOPA.

0) OOcy:k1aemble BONIPOCHI B PAMKAX KPYIVIOIO CTO0JIA K 3alliMTe NMPAKTHYECKOH PadoThl
«Pu3nonornyeckas OLICHKA ITUTAHUA HACCJICHUD»

1.Meronuku pacuera SHEPreTUYECKON LIEHHOCTH U XMMUYECKOI0 COCTaBa PAallMOHOB IH-
TaHU.

2. Metonpbl pacueTa c6aIaHCHPOBAHHOCTH KOMIIOHEHTOB THIIIH.

3.AHanu3 MUIIEBON IEHHOCTH MUTAHUS HACEJICHNUS Ha OCHOBE METOJa aMUHOKHCIOTHOTO
U MHTETPAJIbHOI'O CKOPOB M TEOPETUYECKOE 0OOCHOBAHUE COOTBETCTBHUS 3TOTO pallioHa (HU3UO-
JIOTUYECKUM NMOTPEOHOCTIM KOHKPETHON TPYIIbl HACEIEHUSI.

4. Metoauka cocTaBieHUs! (PU3NOTOTMUYECKH MTOJHOLIEHHBIX PallMOHOB.

B) O0cyxnaemble BONPOCHI B PAMKaX KPYIVIOTO CTOJIAa K 3allMTe MPAaKTHYeCKOH padoTbl
«CocraBiieHHe PALMOHOB IUTAHUS PA3HbIX KATErOpUil y4aumxcs»



Bo3pacTHble 0COOEHHOCTH OpraHnu3Ma yJaluxcs.

TpeboBaHMs K SHEPTeTUYECKON IEHHOCTH MUTAHKS YUAIIUXCSL.

OcobeHHOCTH OETKOBOIO KOMIIOHEHTA MUTAHUS! YYaIlUXCSl.

JKvpbl B IMTaHUM ydanmxcs.

3HaYeHHUE YIIIEBOAOB U UX COCTAB B INTAHUU yYaIlUXCS.

Ponp MuHEpaJIbHBIX BELIECTB ¥ BUTAMHUHOB UL Pa3BUBAIOLIETOCS OpraHu3Ma.
OcCOo0eHHOCTH peXMMa MUTAHUS YIALTUXCS.

NoookowhE

Tema 8. O0mue NPUHUUNBI IUETHYECKOT0 W Jie4eOHO-TPOPUIAKTHYECKOI0 NMUTA-
HUSA
JIMCcKyCCHOHHBIE BONPOCHI K 3alMTe MPaAKTH4YecKoH padoThl «CocraBiieHue MeHI0 Jie4eOHbIX
auer 1 pauuoHos JITIID»

1. Hayka O mpaBWJIbHOM MUTaHUU OOJIBHOTO YEJIOBEKA.

2. Ha ocHOBe KakuX MPUHLIUIIOB CTPOUTCS TUETHUECKOE MUTaHNE?

3. Knaccudukanus u XxapakTepucTuka JueT.

4. JlaTb XapaKTEpUCTUKY MUILEBOM LIEHHOCTH JUETUYECKOTO ITUTAHHUS.

5. Kakue cymiecTByIOT palinoHsl ieueoHo-nipodunakTuaeckoro nutanus (JIIIT) qs mro-
Jieid, padOoTaIOMIMX B YCIOBHSX BO3JACHCTBHSI BPEIHBIX (PaKTOPOB IMPOU3BOJICTBEHHOM Cpe/Ibl?

Kpurtepun oneHkn 1S 3alIMThI IPaKTHYecKOl padoThl B popMe TUCKYCCUH:

3 0as1a BhICTaBIsIeTCA OOydaroOLIeMycCsl, €CIM OH 3HaeT BEPHO U B IOJHOM o0beMme:
TE€XHOJIOTHUH MPOU3BOACTBA U OPraHU3alUK MPOU3BOJICTBEHHBIX U TEXHOJIOIMYECKUX IPOLIeCc-
COB MPOAYKLHUHU OOIIECTBEHHOTO MUTAaHUSI MACCOBOI'O M3rOTOBJICHUS U CHELUATU3UPOBAHHBIX
MUIIEBBIX MPOAYKTOB, C Y4ETOM (DPU3HOIOTUYECKUX MOTPEOHOCTEH pa3iM4yHBIX TPYHI MOTpe-
Outenell. YMeeT BepHO U B MOJIHOM O0beMe: BECTU OCHOBHBIE TEXHOJOTHYECKUE MPOLIECCH
MIPOU3BOJICTBA MPOIYKIIMH OOIIECTBEHHOTO MUTAaHUSI MaCCOBOI'O U3TOTOBJIEHUS U CIIELUATU3U-
POBaHHBIX MUILEBBIX MPOAYKTOB, C Y4YETOM (DU3HOIOTUYECKUX MOTPEOHOCTEH pa3IMYHbIX
rpynn noTpeOuTeNnen.

2 6as1a BBICTABISETCA 00Y4JaIOLIEMYCsl, €CJIM OH 3HAeT ¢ He3HAYUTEJIbHBIMH 3aMeva-
HHMSIMM: TEXHOJIOTUU IMPOU3BOJICTBA U OpPraHMU3AIMK MPOU3BOACTBEHHBIX U TEXHOJOTUYECKUX
IPOILIECCOB MPOAYKIUU OOIECTBEHHOTO0 MUTAHUS MacCOBOI'O M3TOTOBJICHUS U CIIELUATIU3UPO-
BaHHBIX MUILEBBIX MPOAYKTOB, C YUETOM (PU3NOJIOTUYECKUX MOTPEOHOCTEN pa3IUYHbIX TPy
notpeduTeneil. YMeer ¢ He3HAYUTEIbHBIMU 3aMEYAHUSAMHU: BECTH OCHOBHBIE TEXHOJIOTHYE-
CKHE MTPOLIECCHI TPOU3BOJCTBA MPOAYKLIHUH OOLIECTBEHHOTO MUTAHUSI MACCOBOT'O M3rOTOBJICHHUS
U CHEUUaTU3UPOBAHHBIX MHILIEBBIX MPOJIYKTOB, C Y4ETOM (U3UOJOTMUECKUX MOTpeOHOCTEelH
Pa3IUYHBIX PYMI NOTPEeOUTENEH.

1 6an1 BeIcTaBiIAETCS O00YyYarOIIEMyCs, €CIIM OH 3HaeT Ha 6a30BOM YpOBHe, ¢ OLIUO-
KaMM: TEXHOJIOTUU IPOU3BOJCTBA U OpPraHU3alMM MPOU3BOICTBEHHBIX M TEXHOJOTHYECKUX
IPOIIECCOB MPOAYKIIMU OOIIECTBEHHOTO MUTAHUSI MacCOBOI'O M3TOTOBJICHUS U CIIELUATU3UPO-
BaHHBIX MUILEBBIX MPOJAYKTOB, C YU€TOM (PU3NOIOTUYECKUX MOTPEOHOCTEN pazIUYHbIX TPy
notpebureneii. YMeer Ha $a30BOM ypOBHe, ¢ OIIMOKAMM: BECTH OCHOBHBIE TEXHOJIOTHYE-
CKHe€ MPOLIECCHI TPOU3BOJICTBA MPOAYKLIUN OOLIECTBEHHOTO MUTAHUS MAaCCOBOTO M3TOTOBJICHUS
U CHEUHATU3UPOBAHHBIX MHILIEBBIX MPOIYKTOB, C y4ETOM (PU3MOJOTHUECKUX MOTpeOHOCTEH
pa3IMYHBIX TPYII NOTpeOUTENeH.

MeHee 1 0aJju1a BeICTaBIISIETCs] 00yYaroOIEMycsl, €CIIM OH He 3HaeT Ha 0230BOM YpOBHe:
TEXHOJIOTMH MPOU3BOJACTBA U OpPTraHU3allMK MPOU3BOJICTBEHHBIX U TEXHOJOTMYECKHUX IMpoLec-
COB MPOAYKLUHU OOIIECTBEHHOTO MUTAHUSI MACCOBOI'O M3TOTOBJICHUS M CHEIHATU3UPOBAHHBIX
MUIIEBBIX TPOAYKTOB, C yUeTOM (PM3HOJIOTHYECKUX MOTPEOHOCTEN pa3IMyHBIX IPYyMI MOTpe-
6ureneii. He ymeer Ha 6a30BOM ypOBHe: BECTH OCHOBHbIE TEXHOJOTMUYECKHE MPOLIECCHI MPO-
U3BOJICTBA IPOAYKIMH OOLIECTBEHHOIO NMUTAaHMUS MAacCOBOIO M3TOTOBJIECHHUS U CHELMAIU3UPO-
BaHHBIX MUILEBBIX MPOJIYKTOB, C YU€TOM (PU3UOJOTHUECKUX MOTPEOHOCTEH PAa3NUYHbIX TPYIII
noTpeoduTenei.



Kpurepun ouenku ¢popyma, KpyrJjoro croja:

2 faJuia BBICTaBJISIETCs 00ydaroIeMycs, eCiii OH 3HaeT BEPHO U B MOJHOM o0beMme:
TEXHOJIOTMHM MPOU3BOACTBA U OPraHU3AlUK MPOU3BOACTBEHHBIX U TEXHOJOTMYECKHX IpoLec-
COB MMPOAYKIIHNU OGH_IGCTBGHHOI‘O IMUTaHU MAaCCOBOI'0O M3IrOTOBJICHUA W CHICHUAIIM3UPOBAHHBIX
MUIIEBBIX TPOAYKTOB, C yueTOM (M3HOJIOTHYECKUX MOTPEOHOCTEH pa3IMyHBIX IPYMI MOTpe-
outenell. YMeeT BepHO U B MOJHOM 00beMe: BECTH OCHOBHBIE TEXHOJIOTUYECKHE TPOLIECCHI
MIPOU3BOJICTBA MPOIYKIIMH OOIIECTBEHHOTO MUTAaHUSI MAaCCOBOI'O M3TOTOBJICHUS U CIIEUATH3U-
POBaHHBIX MHILEBBIX MPOAYKTOB, C y4YETOM (DU3HOIOTUYECKHX MOTPEOHOCTEH pa3IMYHbBIX
rpynn NOTpeOuTeNeH.

1 6ann BeIcTaBIsIETCS 00YYAIOUIEMYCsI, €CJIM OH 3HAeT ¢ He3HAYUTEJIbHBIMH 3aMeya-
HHUSIMM: TEXHOJIOTUU MPOU3BOJICTBA U OpraHU3alMU IMPOU3BOJCTBEHHBIX M TEXHOJIOTUYECKUX
IPOIECCOB MPOAYKIUU OOIIECTBEHHOTO MUTAHUS MAacCOBOT'O M3TOTOBJICHHS U CIICIUATU3UPO-
BaHHBIX MUILIEBBIX MPOIYKTOB, C YU€TOM (PU3UOJIIOTUYECKUX MOTPEOHOCTEH pa3ITUYHbBIX TPYIII
noTpeOuTeneii. YMeeT ¢ He3HAYUTEeIbHBIMHU 3aMeYaHUSAMHU: BECTH OCHOBHBIC TEXHOJIOTHYE-
CKHe€ MPOLIECCHI MTPOU3BOJCTBA MPOAYKLIHUU OOLIECTBEHHOTO MUTAHUS MAaCCOBOTO U3TOTOBJICHUS
U CHEUUATU3UPOBAHHBIX MHIIEBBIX MPOIYKTOB, C Y4ETOM (U3UOJOTHUECKUX MOTpeOHOCTEH
Pa3IMYHBIX TPYIII MOTPEOUTENEH.

0,5 6anua BeICTaBIIIETCS OOYyYarOIIEMYCs, €CId OH 3HaeT HAa 0a30BOM YPOBHE, C
OIMOKAMM: TEXHOJOTUHU MPOU3BOACTBA U OpraHU3aI[MHM MPOU3BOJACTBEHHBIX U TEXHOJIOTHYE-
CKHX HPOLECCOB MPOAYKIINHN O6IH€CTB€HHOFO IINUTAHUA MAaCCOBOI'O U3TOTOBJICHUA U CIICIIHMAIN-
3UPOBAHHBIX MHILIEBBIX MPOIYKTOB, C Y4eTOM (DU3HOJIOTHUECKUX MOTPEOHOCTEH pazMUUHbBIX
rpymi notpedureneid. YMeer Ha 6230BOM ypoOBHeE, ¢ OIIHOKAMHU: BECTH OCHOBHBIC TEXHOJIO-
THYECKHE MPOIIECCHI MTPOU3BOJICTBA MPOIYKIIMH OOLIECTBEHHOT'O MUTAHUS MacCOBOTO U3TOTOB-
JICHUA U CIICHUATIM3UPOBAHHBIX IMUIICBBIX IPOAYKTOB, C YHETOM (1)I/I3I/IOJIOFI/I‘ICCKI/IX HOTpC6HO-
CTeH pa3NUYHBIX TPYII MOTPEOUTENEH.

MeHee 0,5 Oansia BwicTaBiseTcs OOydaromieMycsi, €Cd OH He 3HaeT Ha 0a30BOM
YPOBHe: TEXHOJOTUU MPOU3BOACTBA U OpTaHU3AIMU MPOU3BOJACTBEHHBIX U TEXHOJIOTHMUYECKUX
MPOIIECCOB MPOAYKIINU OOIIECTBEHHOTO MUTAHUS MacCOBOTO M3TOTOBIIEHHS W CIIEIUAIN3APO-
BaHHBIX MUIIEBHIX MPOIYKTOB, C YI€TOM (PU3UOIOTUYECKUX MOTPEOHOCTEH Pa3TUYHBIX TPYIII
norpeduteneii. He ymeer Ha 6a30BOM ypOBHe: BECTH OCHOBHBIE TEXHOJIOTHUYECKHE MPOLIECCHI
MPOM3BOJICTBA MPOIYKIIMH OOLIECTBEHHOTO MUTAHHUSI MacCOBOI'O M3TOTOBIICHUS U CIIELUAIN3H-
POBaHHBIX MHULIEBBIX IMPOJIYKTOB, C Y4YETOM (PU3MOJIOTUYECKUX MOTPEOHOCTEH pa3IMuHbIX
TpyNI MOTPEOUTENEH.
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3apanus AJs1 TEKYIEero KOHTPOJIst

TecToBbIE 32 JaHUA
Nuauxarop nocruxenus: IK-1.5.
Tema 4. [IunieBbie BelecTBa U UX 3HAYEHUE B MUTAHUHN
1. CyrouHast moTpeOHOCTD B XOJIECTEpUHE:
a) 500 mr
0) 300 mr
B) 100 mr
r) 700 mr
n) 50 mr

2. K MakpoHyTpHUEHTaM OTHOCSITCSI:
a) Buramunsl, Oenku
6) benku, >kupbl, yriaeBo bl
B) YTIIeBO/bI, MUHEPATbHBIC BEIICCTBA
r) JKupbl, BUTAMUHBI

3. CyrouHasi moTpeOHOCTH CHOPTCMEHOB B yTJIEBO/IAX:
a) 4r1/kr
06) 7 r/kr
B) 9 r/kr
r) 1,2 r/xr

4. HazoBute (yHKIIIO BUTAMUHOB:
a) DHepreTuyeckas
6) ['opmonanbpHas
B) [lnmactuueckas
r) TpaHcnoprtHas
n) depMmeHTaTUBHAs

5. OCHOBHBIMU HCTOUYHUKAMH SHEPTHH SBIISIOTCS:
a) Buramunsl
6) benku, )Kupbl, YIIeBOIbI
B) MuHepanbHble BELECTBa
r) Ilumesslie BoJOKHA

6. He3zamMeHUMBIMH Ha3LIBAIOT BCIICCTBA, KOTOPHIC:
a) OOpa3yroTcs B OpraHu3Me 4eloBeKa
0) He cunTesupyercsi B opraHu3Me 4eoBeKa
B) IIpuBoasT K 3200JICBaHKUSM B OPraHU3ME UEJIOBEKA
r) BBINOIHAIOT posib KaTaau3aTopoB OMOXUMHUYECKUX peaKuit

7. benok B opranusme 4yesnoBeka oOpa3yercst 0eCIIpephIBHO U3:
a) 3aMEHUMBIX U HE3aMEHUMBIX aMUHOKHCIIOT
0) HachIlmeHHbIX U HEHACHIIICHHBIX KUPHBIX KHCIOT
B) AMMHOKHUCIOT U 5KHUPHBIX KUCIOT
r) I'moko3sl 1 ppyKTO3BI

8. XKup, KOTOpHIif UMEET caMyl0 HU3KYIO YCBOSIEMOCTh OPTaHU3MOM YeJlOBeKa:
a) CBuUHOI Xup
0) T'oBspxwmii xup
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B) Pr16wuit xxup
r) OnuBKOBOE Maciio

9. Kireruatka B opranusme:
a) Crumynupyer NepuCTaIbTUKY KUIICYHUKA
0) PacrtBopsiercst B Bojie ¥ OJTHOCTBHIO YCBAaMBACTCS OPTaHU3MOM
B) Co3naér ycnoBus A5 OJABICHUS Pa3BUTHSI MTOJIE3HBIX OaKTepUit
r) IlogaBnser THUIIOCTHBIC TPOIECCH B KUIICYHUKE

10. Marnwuii oka3pIBaeT BIMSHHE HA HEPBHYIO, MBIIICYHYIO, CEPACUHYIO JICATCILHOCTD,
KOTOPOTO COACPKHUTCS B OOJILIIOM KOJTHMYECTBE B:
a) Misce
0) Pribe
B) Xiebe
r) Simnax

11. K nonunenacwieHHbIM xupHbIM kuciiotam (ITHXK) ne otHOCHTCS:
a) JluHoneBas
0) JlunomenoBas
B) ApaxuaoHoBas
r) OneuHoBas

12. Ucrounukom ButamuHa C SBIISIOTCS:
a) IluBHBIC APOXKIKU, IEYEHB, HEKUPHASI CBUHUHA
0) llIunoBHHK, OONTAPCKUIA TIEPEIl, YepHAsT CMOPOIUHA, 00JIernXa
B) Sliiua, ceip, 6000BBIE
r) Xueb rpyboro nmomoina, MOPKOBB, pbiOa

13. UcrounnkoM BuTaMuHa B sBISIFOTCS:
a) MUBHBIE IPOYKKH, I€YCHb, HEXKHUPHAsI CBUHUHA, KPYIIBI
0) MIMTIOBHUK, OOJITapCKUi Tepell, YepHas CMOPOIMHA, 00Jenuxa
B) sif1ia, cblp, 0000BBIE
I') Karycra, MOPKOBbB, pbl0a

14. UcrounnkoM BuTtamuHa Bi2 sBistoTcs:
a) IleyeHb, HOYKM KPYIHOTO pOraToro cKoTa, MOJIOKO, pei0a
6) LlunoBHuk, 60arapcKuil nepen, yepHas CMOpoANHA, o0JIenuxa
B) Slitma, ceip, 6060BbIE
r) Kamycra, MOpKOBB, IITUHAT

15. Ucrounukom ButamuHa K sBistorcs:
a) Mounoko, pb10a, KpyTbl
6) LlunoBHuk, 60arapcKuil meper, yepHas CMOpoAnHa, o0Jenuxa
B) Slitma, ceip, 6060BbIE
r) benokouaHHas Karmycra, TOMaThl, NITAHAT, SAIA, IEUYeHb, THIKBA

16. TTepeuncnure QyHKINH YTIIEBOAOB:
a) Ilnactuueckas
0) Perymsropnas
B) 3ammTHas
r) depmeHTHas
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1) OHepreTuyeckas

17. ®usnonornyeckoe 3HaUCHHUE KUPa:
a) JKup — ruractTuueckuii (CTpOUTENBHBIN) MaTEpPHAIT ISl KJICTOUYHBIX MeMOpaH 1
TKaHEu
0) JKup — UICTOYHUK SHEPTUHU
B) JKupbl cHaOXkal0T OpraHu3M KJIeTYaTKOM
r) XKupsl sBsr0oTCS pactBopuTensiMu BuTaMuHoB A, /1, E, F u cioco6cTByIOT HX
YCBOCHHUIO

18. Ilepeuuncnure npUYUHBI BATAMUHHOM HEJOCTATOYHOCTHU:
a) IIpuem aHTUOMOTUKOB
0) 3aboneBanme KKT
B) PanunonanbHOe nuranue
r) Kypenue, ankoromns
n) OmHOCTOpOHHEE MUTAHUE

19. PacuienyieHre OCHOBHBIX MHIPEIMEHTOB MUIH UJET J0:
a) AMUHOKHUCIOT
0) benkxor
B) ['nuuepuna u cBOOOAHBIX KUPHBIX KUCIOT
r) Kpaxmana
1) I'mroxo3sl, GpyKTO3HI

20. depMeHTHI MUIIEBAPUTEIBHON CUCTEMBI, HEOOXOAUMBI IS TICpEBApUBAHUS:
a) benxon
6) ’Kupos
B) YTrieBojioB
r) MuHepanbHBIX BEIIECTB
n) Bonbr

Kpurepuu onenku:

4 daJs1a BeIcTaBiIsIeTcsl o0yyaroleMycs, Ipy yCJIOBHUHU €ro MpaBuiIbHOro oTBera Ha 18-20
TECTOBBIX 3aJaHUH,

3 0aJls1a BBICTABIsIETCs 00YYaroLEeMyCsl IPU YCIIOBHM €ro NMpaBHIILHOTO OTBeTa Ha 15-17
TECTOBBIX 3aJaHUH,

2 0aJl1a BBICTABISIETCS 00YYarOLIEeMyCsl TP YCIIOBUH €ro MpaBWibHOro oTBeTa Ha 10-14
TECTOBBIX 3aJaHUH,

0 0ayu10B BBICTaBIIAETCS OOyUaromeMycs MpH YCIOBUHU €ro MpaBWIIbHOrO oTBera 10 10
TECTOBBIX 3aJaHUH.

KommnuiekT 3aganuii 1Jis1 BBINOJTHEHUs] KOHTPOJIBbHOM padoThl (TeKyuii KOHTPoJb Nel)

KonTponbnas padora mpoBoautcs mo temam | «IIpeamer u 3agaun aucuuiinabl «Dusnonoruu
nuTaHus»», 2 «OCHOBBI (DU3UOJIOTHH YeJoBeKay, 3 «DU3NO0I0THUECKHE CUCTEMBI, CBSI3aHHBIC C
dbyHKIMeH nutanusny, 4 «[lumessle BeecTBa U X 3HAUCHUE B TUTAHUNY.

BapuaHT KOHTpOJIBEHOM pabOTHI COCTOUT U3 JIBYX TEOPETHUYECKUX BOIPOCOB.

Hupukarop nocruxenusi: [MK-1.5.
Bapmuanrl
1. OcHoBHI (u3monoruu 4venoBeka. [Ipeamer, MeToa, UCTOPHUS Pa3BUTHS (DU3UOJIOTHH.
OO01mue 3aKOHOMEPHOCTH (PU3MOTIOTUN ¥ OCHOBHBIE (PU3UOJIOTUUYECKUE TIOHSTHS.

13



2. 3HayeHue OCIKOB B MUTAHUU 3/I0POBOTO U OOJILHOTO YEJIOBEKa.

Bapuant 2
1. Cucrema nuimeBapeHus: CTpOeHHE U (PYHKIIMH OPTaHOB JKEITYA0YHO-KUIIEYHOTO TPaK-
Ta.
2. 3Ha4yeHue KUPOB B MUTAHUH 3/I0POBOTO ¥ OOJIBHOTO YEIOBEKa.

Bapuanr 3
1. Tunel nuieBapeHus.
2. 3HaveHue YriaeBoJ0B B MUTAHUU 37J0POBOTO U OOJILHOTO YETIOBEKA.

Bapmuanr 4
1. Perynsanust v 3Tanbl BCachblBaHUS OCHOBHBIX IPYII HYTPHUEHTOB (OEJIKOB, )KUPOB, YyI-
JICBOJIOB).
2. 3Ha4yeHue BOJbl U BUTAMUHOB B IIMTAHUU 3/10pPOBOT0 M OOJIBHOIO YEI0BEKa.

Bapmuanrt 5
1. Perymsiiuist u 3Tanbl BCachIBaHUS OCHOBHBIX TPYIIT HYTPUEHTOB (BOJIBI, BATAMHHOB U
XUMHYECKHX 3JICMCHTOB).
2. 3HaueHWEe MUHEPAIHHBIX BEIIESCTB B MUTAHUH 3JI0POBOTO M OOJHHOTO YellOBeKa (Ka-
Ui, Kaneui, pochop, MarHui, IUHK).

Bapuanr 6
1. ITumeBapenue B pOTOBOW MONOCTH. MOTOpHKA U CEKpELMs B JAHHOM OTJIEJ€ MMUIEBa-
puTenbHOrO Tpakra. [lepeaBmxenne xumyca.
2. 3HavyeHHe MUHEPAIBHBIX BEIIECTB B IIUTAaHUH 3I0POBOTO U OOJIBHOTO YeIoBeKa (MeIb,
o, xene30, KoOAIbT, CEJICH).

Kpurepun onenkn:

8 6aJu10B BhICTaBIsETCS 00YYarOMIEMYCs, €CJIM OH 3HAeT BEPHO W B MOJHOM o0beMe:
TEXHOJIOTUM MPOU3BOACTBA U OPraHU3alMK NPOU3BOJICTBEHHBIX U TEXHOJOIMYECKHUX IpoLec-
COB MPOAYKLHH OOLIECTBEHHOIO NMUTAaHUS MAacCOBOI'O M3TOTOBJIEHUS U CHELMATU3UPOBAHHBIX
MUILEBBIX MPOAYKTOB, C YYETOM (PU3HOJIOTHYECKUX MOTPEOHOCTEH pa3iaMyHBIX TPYMI MOTpe-
Outeneil. YMeeT BepHO U B NOJHOM 00beMe: BECTH OCHOBHBIE TEXHOJOTHYECKUE MPOIIECCHI
IPOM3BOJICTBA MPOIYKIIMH OOLIECTBEHHOTO MUTaHUS MAaCCOBOTO M3TOTOBJICHUS U CIIELUATU3U-
POBaHHBIX MHUIIEBBIX MPOIYKTOB, C Y4E€TOM (PU3MOJOTHYECKUX MMOTPEOHOCTEN pa3IMYHbIX
rpymni norpeduTenei.

5 0aJ10B BHICTaBIIAETCA 00ydJarOIIEMyCsl, €CIM OH 3HaeT ¢ He3HAYMTEeJbHbIMHU 3aMe-
YAHMSAMM: TEXHOJOTMHU MPOM3BOJICTBA M OPraHMU3ALUM MPOU3BOJCTBEHHBIX M TEXHOJIOTHYE-
CKHX IPOLIECCOB MPOAYKIIMH OOIIECTBEHHOTO MUTAHHSI MaCCOBOI'O M3TOTOBJICHUS U CHEIHAIH-
3UPOBAHHBIX MHIIEBBIX MPOJYKTOB, C YU4e€TOM (DU3MOJIOTUYECKUX MOTPEOHOCTEH pPa3IMUHbIX
rpynn notpeduteneil. YMeeT ¢ He3HAYNTEJIbHbIMH 3aMeYaHUSIMU: BECTH OCHOBHbBIE TEXHO-
JIOTMYECKHUE MPOLECCHl MPOU3BOJCTBA MPOAYKIIUH OOIIECTBEHHOTO MUTAHUS MacCOBOTO M3TO-
TOBJICHHUS M CHEIHATU3UPOBAHHBIX MHILIEBBIX MPOAYKTOB, C Y4€TOM (DPU3HOJOTHUYECKHX I1O-
TpeOHOCTEH pa3InYHbIX TPYI MOTpeOUTENEH.

2 6aj1a BBICTABIISIETCS] 0OyUaIONIEMYyCs, €CJI OH 3HaeT Ha 6a30BOM YPOBHe, ¢ OLINO-
KaMM: TEXHOJIOTMH IPOU3BOJCTBA U OPraHU3allMy IPOU3BOJCTBEHHBIX M TEXHOJIOIMYECKHX
MIPOLIECCOB MPOJIYKIUU OOIIECTBEHHOTO MUTAHUS MAacCCOBOT'O M3TOTOBJIEHUS U CIIEHUATU3UPO-
BAaHHBIX MUILEBBIX NMPOJIYKTOB, C Y4€TOM (PU3UOJOTHUECKUX MOTPEOHOCTEH PAa3NIUYHbIX TPYII
noTpeduTeneii. YMeer Ha 06a30BOM ypPOBHE, ¢ OIIMOKAMM: BECTH OCHOBHBIC TEXHOJOTHYE-
CKHE TPOLIECCH IPOU3BOJCTBA MPOAYKIIMU OOIIECTBEHHOTO MUTAaHUS MAaCCOBOTO U3TOTOBJICHUS
U CHENUATN3UPOBAHHBIX MUIIEBBIX MPOAYKTOB, C y4E€TOM (PU3UOJIOTHMYECKUX MOTpeOHOCTEH
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Pa3IMYHBIX TPYII MOTPEOUTEICH.

MeHee 2 O0aJUIOB BBICTABISETCS OOYYaIOIIEMYCs, €CIM OH He 3HaeT Ha 0a30BOM
YPOBHE: TEXHOJOTHH MPOHM3BOJICTBA U OPTaHU3AIMK MTPOU3BOJICTBEHHBIX U TEXHOJIOTHYECKHX
MIPOIIECCOB MPOIYKIIUU OOIIECTBEHHOTO MUTAHUS MAaCCOBOTO M3TOTOBIICHUS H CIICIUATH3UPO-
BaHHBIX MUIIEBBIX MPOJIYKTOB, C YY€TOM (DU3UOJOTHYECKUX MOTPEOHOCTEH PA3IUYHBIX TPYIIIT
norpeduteneii. He ymeer Ha 6230BOM ypOBHe: BECTH OCHOBHBIE TEXHOJIOTMYECKHE MPOLIECCHI
MPOM3BOJICTBA MPOIYKIIMHA OOIIECTBEHHOTO MUTAHHUS MaCCOBOTO U3TOTOBIICHHS M CIICIIUAIU3H-
POBAHHBIX MHUIIEBBIX MPOAYKTOB, C y4eTOM (DU3UOJOTUYECKUX TOTPEOHOCTEH pPa3IMUHBIX
TPYIII MOTpeOUTENeH.
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TecTupoBaHue K TeKylemMy KOHTPOJIIO Ne2 mo temam: 5 «Tokcuyeckue u 3alllUTHbIE KOM-
MOHEHTHI muuM», 6 «O0MeH BemecTB W 3Heprum», 7 «/AuddepeHunpoBanHoe nuTaHue
Pa3IM4YHbIX TPyNNn HacejJeHUus», 8 «OOmMe NPUHIUNBI JHETHYECKOT0 M JieyeOHOo-
NPoPUIAKTHYECKOTO MUTAHUS»

Nupukarop nocruxennsi: [MK-1.5.
1. BemecTBa, OJOKUPYIONINE WU pa3pyIIAIONINEe BUTAMHHBIL:
a) AHTUBUTaMHHBI
6)HrHOuTOpHI
B) AKTHBATOPHI
r)JIeKTHHbI

2. K 31U THBIM KOMIIOHEHTaM MHILEBBIX TPOYKTOB OTHOCSTCS:
a) OUTOHIIN BT
6)Conanun
B)JlekTuHbI
r) bensnupen

3. K mpupoTHBIM TOKCHYECKUM KOMITOHEHTAM THIIEBLIX TPOIYKTOB OTHOCSITCS:
a) OUTOHIIN BT
0)BuramMuHbI
B)Conanuu
r) MuHepanbHbIe BElIeCcTBa

4. AHTUMUKPOOHOE JIECTBHE OKA3BIBAIOT:
a) OUTOHIIHTBI
0)MenaHouIuHbI
B) ConaHuH
r) Hutpo3ocoeaunenus

5. K 3amuTHBIM KOMIIOHEHTaM THIIEBBIX MPOIYKTOB OTHOCSTCS:
a) Buramunbl
0) MenaHOUIUHBI
B) JlexTuHsl
r) AaHTHBHTaAaMHHBI

6. bakTepuuIHBIM elicTBHEM 00Ia1aeT:
a) beHsoiiHas kucnora
06)MenaHouIuHBI
B)JIekTUHBI
r) ConoHnH

7. AHTMOKCHJAHTHOM 3aIlIUTOM OpraHW3Ma OT MOBPEXKAAIOLIET0 NEHCTBUS CBOOOIHOPAINKAb-
HBIX (OPM KHCIIOpOaa 00IaIatoT:

a) Menanou1uHbBI
0) Owmera-3

B) JlexTnHbI

T) Conanusa

8. AHTHOKCHIAaHTHOH 3allTUTON OpraHK3Ma OT MOBPEKIAIOIETO JEHCTBUSI CBOOOTHOPATUKAITb-
HBIX (popM KHCITIOpoaa 00Iaaar0T:
a) MenmaHOuIUHBL
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0) Hutpo3ocoennuenus
B) Buramunnr A,C,E
T) ConanuH

9. AHTHOKCHUJAaHTHOH 3allIUTON OPraHKU3Ma OT MOBPEKIAIOIIETO ICHCTBUS CBOOOHOPAIUKAIIb-
HBIX (OPM KHCIOPOaa 00Iaa0T:

a) MenaHouIuHbI

0) Hutpo3ocoennnenus

B) bensnupen

r) Cepoconepxalirie aMIHOKUCIOTHI

10. AHTHOKCHIAHTHOM 3allIUTON OpraHU3Ma OT OBPEKIAIOIIETO JIEHCTBHS CBOOOIHOPAINKAITh-
HBIX (OPM KHCIOPOaa 00IaIar0T:

a) MetaHOU IUHBI

0) Kapotunonast

B) bensnupen

T) ComanuH

11. AHTHKaHIIEPOTeHHBIMU (TIPOTUBOPAKOBBIMH ) CBOMCTBAMHU 00J1a1AI0T:
a) MenaHoUANHBI
0) buodnaBoHOUIBI
B) JlexTnHbI
r) Conanux

12. AHTHUKaHIIEpOTEeHHBIMH (IPOTHBOPAKOBBIMU) CBOMCTBAMH O0JIAJIAI0T:
a) MenaHOUIUHBI
6) Hurpo3ocoenunenus
B) [lumieBble BonoKHA
r) Conanun

13. AHTUKaHIIEpOTreHHBIMH (IPOTUBOPAKOBBIMU) CBOMCTBAMU 00JIJIal0T:
a)MenaHnouIuHbI
0)HurtpozocoeanHeHus
B)bensnupen
r) Xnopodun

14. AnTHKaHIEPOT€HHBIMU (ITPOTUBOPAKOBBIMHU) CBOMCTBAMU 00JIaJAIOT:
a) HM3odnaBoHOUIBI
6) Hwurpo3ocoenunenus
B) Oxcumerunpypdypon
r) Comnanun

15. AHTUKaHIIEpOTeHHBIMH (IPOTUBOPAKOBBIMU) CBOMCTBAMU 00JIaJIAl0T:
a) IlonudeHnonpHBIC COCAMHEHUS
6) Hutpozocoenunenus
B) Oxcumerundypdypos
r) bensnupen

16. B rpymiry aHTHITHIIEBBIX BEIIECTB BXOJIAT:
a) AHTH(QEPMEHTHI
0) AHTHUBUTaAMHUHBI
B) Burtamuns
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17.

18.

19.

20.

21.

22.

23.

24.

r) JlemMuHepanu3upyrolye BelecTBa

K aHTHBHUTaMHUHAM OTHOCAT CIICAYIOIINE TPYIIIBI COSAMHEHUI:
a) 3amuIarye BUTAMHHBI

6) CnocoOHbIe BCTYIATh B PEAKIUIO C BUTAMUHAMU

B) Konkypupyromme ¢ BuUTaMuHaMH

r) CnocoOHble MOAU(PHUINPOBATH BUTAMUHBI

K nemunmnpanusupyromum ¢pakropaM OTHOCSTCS:
a) IllaBeneBas kucioTa

06) ®urun
B) TaHuHbI
r) Kodeun

n) denunanaHuH

JlyOunbHbIe (TaHUHBI) BEIIECTBA COEPIKATCSA B:

a) UYae

06) Kode

B) Xiebe

r) Illoxomnane
n)  Xypme

K npupoaHbIM TOKCHYECKUM KOMIIOHEHTaM MHUIIEBBIX MPOTYKTOB OTHOCSTCS:
a) JlexTunbl

0) AnbOyMHHBI

B) ComaHuH

r) Oxcumerundypdypou

n) Hwutpozocoenunenus

K numieBsiM BeliecTBam, 00ecreynBaroIMM QYHKIIMY 0apbepHBIX TKAHEH, OTHOCSAT:
a) Bwuramuns A, C

6) Bwuramuns! rpynns B

B) Buramun E

r) AntuButamul C

IIpu okucnenuu Ir xupa B OpraHu3Me BBIIEISETCS:
a) 12 kkan

0) 7 Kkan

B) 9 kkan

T) 4,1 kxan

[Tpu okucneHnn 1T yriaeBo10B B OpPraHU3Me BBIICISETCS:
a) 0,4 xxan

0) 4 xkain
B) 1 kxan
T) 9 kkan

[Tpu oxucnenun 1t Genka B opraHu3Me BbIIEISETCS:
a) 5,0 kkan
06) 9,0 kkan
B) 2,5 KKan
r) 4,1 kkan
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25. OCHOBHOI 00MEH — 3TO SHEPIHs, KOTOPask PacxoLyeTcs Ha:
a) Poct u npixanue
06) dusmyeckyro paboTy
B) PaboTy BHYTpeHHHX OpPraHOB U TEIJIOOOMEH
r) PaboTy BHYTpeHHUX OpPraHOB, TEIJIOOOMEH U (pU3HUYECKYIO paboTy

26. JIncCuMHIIAIUS — 3TO:
a) Ilporecc HaKOMICHUS! MUTATEIHHBIX BEIIECTB U SHEPTHH B OpraHU3Me
0) Ilpomecc pacxoja MUTATEIbHBIX BEIIECTB OPraHHU3MOM
B) [Iporecc HaKOMIEHUS M pacXoja MUTATEIBHBIX BEIIECTB OPraHu3MOM
r) Ilpomecc, He CBSI3aHHBIN C HAKOIUICHUEM PACXOIOM ITUTATEIIbHBIX BEIICCTB OPraHU3MOM

27. AccuMuIALusa — dT0:
a) Ilporecc HAKOIUICHUS TUTATEIHHBIX BEIIECTB U SHEPTHH B OpraHU3Me
0) Ilpomecc pacxo/a MUTaTEIbHBIX BEIIECTB OPraHHU3MOM
B) [Iporecc HaKOIIICHUS M pacxoja MUTATEIBHBIX BEIIECTB OPraHu3MOM
r) Ilporecc, He CBSI3aHHBIN C HAKOIJICHUEM PACX0JI0M ITUTATECIIbHBIX BEIIECTB OPraHU3MOM

28. MUHUMAIIBHBIN PACX0/1 YHEPTUH, 00ECIICUNBAIOIIII TOMEOCTa3 OpraHu3Ma B CTaHIaP THBIX
YCIOBUSX (B TOPU30HTAIILHOM I0JIOKEHUH, YTPOM, HATOLIAK, B COCTOSIHUM OOJIpCTBOBAHUS,
MOJTHOTO YMOIMOHAILHOTO M (PH3MUECKOTO MOKOs, IIPH TeMIepaType KomdpopTa), — 3TO:

a) PabGounii oOMeH

0) OcHOBHOII 0OMEH

B) Cnenuduuecku- TMHAMAYECKOE JCHCTBHUE TN

r) OHepreTHMyeckoe paBHOBECHE

29. OOMeH BemecTB U SHEPTHH — 3TO:
a) IlIpomecc accummsinum
6) Ilpomecc quccumMuIAIIUN
B) IIporecchl acCUMHIISIIMY U AUCCUMUIISIINH, TIPOTEKAIOLIHE OJJHOBPEMEHHO
r) Ilporuecc, He CBSI3aHHBIN € TIPOLIECCAMH ACCUMUIISIINH U TUCCUMUIISIIIAN

30. BenmmuriHa OCHOBHOTO OOMEHA JIJIst MY>KYHHBI Maccoi Tena 70 KT COCTaBIISIeT:
a) 1680 kkan
6) 840 kkan
B) 3360 xkan
r) 2520 kkan

31. BenuunHa ocCHOBHOTO 0OMeHa I KEHIMHBI MacCOM Tejia 55 KI' COCTaBIISET:
a) 1320 kkan
06) 660 kkan
B) 2640 kxan
r) 1980 kkan

32. OOMeH BeIeCTB U DHEPTUH TTOBBIIIACTCS:
a) Ilpu Tspxénoit pusnueckoit pabore
6) Ilocne npuéma numm
B) Bo Bpems cHa
r) Bo Bpems 3ansaTHil cnoprom
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33. Bropoii aTanm 06MeHa BeIecTB U YHEPTUU — UCIIOJIE30BaHNE TIOCTYIHUBIIUX BEIIECTB TKAHSI-
MU U KJIETKaMH — IIPEJICTaBIsAET CO00M COBOKYITHOCTH MPOLIECCOB:

a) Amnabonmszma

0) Karabonusma

B) CuHTe3a

r) Pa3znoxenus

34. CyTouHBIH pacxoj SHEPTHH HE OIPEIEIISIOT:
a) Jlis KOHTpOJIs 0OecreueHus yesloBeka BUTAaMUHAMHU
6)  Hus obecrieueHus 4yenoBeKa MUILEH, COOTBETCTBYIOLICH €ro SHEPreTUYeCKUM 3aTpa-
TaM U IUIACTHYECKUM IIpoLeccaM
B) s Hay4yHBIX LEenen
I) Jist KOHTpOJIs 0OecrieueHus yesoBeKa OenkamMu

35. Busl sHepreruueckoro 6anaHca:
a) DHepreTudecKas eHHOCTh MUIIU
0) [TomoXUTENBHBIN SHEPTETHUCCKUI OalaHc
B) OTpunarenbHbIi SHEPreTHYeCKU OaIanc
r) DHepreTuyeckoe paBHOBECHE

36. 3H€pFGTI/I‘-I€CKI/I H30BITOYHOE TUTAHUE — IJIaBHAs IIpUYNHA BOSHUKHOBCHUA.

a) Henocrarounoctu 0€IKOB

0) N30b1TOYHON MacChl Tela

B) AJMMEHTApHOTO OXKUPEHUS
r) HenocraTouyHocTH BUTAMUHOB

37. Oxxupenune — pakTop pucka 3a00JIeBaHHIA:
a) ATtepockieposa
0) ABUTaMHHO3a
B) ApTepuanbHON THIIEPTEH3UU
r) CaxapHoro auabeta BTOPOro THIA

38. YcTaHOBUTE COOTBETCTBHE MEXKIY MPOIIECCOM U YCIOBUSIMHU, TIPH KOTOPBIX ATOT MPOIECC
MIPOTEKAET!

a) Ilpu noBbIIEHHBIX U3UUECKUX HATPY3KaxX JUCCUMUIISIUS

0) Ilpu Gone3HsIX ¥ TOJIOAAHUN JAUCCUMUIISIIHS

B) Ilpu pocte u pa3BUTHH OPraHU3Ma ACCUMUJIISIIUS

39. Briumure oTBET B CBOOOIHOM IIOJIE:
DHeprus, 3aTpadyrBaeMasi Ha paboTy BHYTPEHHHX OPTaHOB U TEIIOOOMEH HA3bIBACTCH .............
00MEHOM (BIHIIIUTE MPOITYIIIECHHOE CIIOBO)

40. YcTaHOBUTE COOTBETCTBHE MEXJTY STAllOM METa00IM3Ma U eT0 XapaKTePUCTHKOM:

1. IlepBerit oTan A) VY nanenne npoayKTOB 0OMEHA B OKPYXAIOIIYI0 CPEeny
2. Bropoii atan b) IlocTynuienune BemecTB B pa3iMyuHble TKAHU U KJIETKU OpraHu3Ma
3. Tpetwii sTan B) Mcnonp30BaHne NOCTYNMBIINX BEIIECTB TKAHSIMHU U KIETKaMU

41. YcTaHOBUTE COOTBETCTBUE MEXITY MTPOTEKAIOIMMHU MPOIIECCAaMH META00IM3Ma B BO3PaCcTOM
YyeJ0BeKa:

‘ 1. ITporeccrl acCUMHIIAIIMK TPE00IIaIat0T HAJl TPOIIECCAMH TUCCH- ‘ A) Ot 20 no 40 ner
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MMWJIALNA

2. PaBHOBecue NpoIECCOB ACCUMWISLIMY U AUCCUMUIISILIUI b) Ot 40 o 60 net

3. IlpeBanupyeT HAKOILUICHUE HEUTPAJIbHBIX KUPOB B OPTaHU3ME B) ITocne 60 ner

(>xupoBas IporpaMma)

4. IHTEHCUBHOCTD JUCCUMUJISIMY BhIIIe nporieccoB accummnsiimu | 1) JIo 20 ner

42.

..................... LEHHOCTh MUIIN — 3TO KOJIWYECTBO IHEPruu (B Kkan uin kJx), oopasyro-

nieecss B OpraHu3Me M3 MHIIEBHIX BEIIECTB MPOIYKTOB MUTAHMS JJIsi 00€CIIeYeHHsI ero (PU3HOII0-
TUYCCKUX (YHKIMN (BIMIIUATE MTPOIMYIIIEHHOE CJIOBO)

43.

44,

45,

46.

47.

48.

49,

CytouHast TOTpeOHOCTh B SHEPTHH JJIsl peOeHKa oT 1 roja 70 2 JIeT COCTaBIISCT:
a) 90-100 kkaJI/Kr Macchl Tejaa

0) 80-90 kkan/kr Maccel Tena

B) 70-80 xkan/Kr Macchl Tena

T) 60-70 kkan/kr Maccel Tena

CytouHast TOTpeOHOCTh B SHEPTHHU JJIsl peOCHKa OT 2 710 5 JIET COCTaBIISET:
a) 90-100 xkay/Kr Macchl Teaa

0) 80-90 kkan/kr Macchl Tena

B) 70-80 kKaj/Kr Maccel Tea

r) 60-70 xkan/Kr Maccel Teia

CytouHasi TOTpeOHOCTh B SHEPTHHU JJIsl peOCHKA OT 6 70 9 JIeT COCTaBIIsET:
a) 90-100 kkaJ/Kr Maccel TeIa

0) 80-90 kkan/kr Maccel Tena

B) 70-80 kKamn/Kr Macchl Tena

T) 60-70 xkan/Kr Macchl Tena

OO6mias moTpeOHOCTH B Oerke 71st pebenka ot 1 roga 10 3 JeT COCTaBIIsIeT:
a) 2-2,5 r/Kr Macchl Tena

0) 3 r/Kr Macchl Tena

B) 3,5-4 r/kr Maccel Tena

T) 4 r/Kkr maccsl Tena

O6m1ast moTpebHOCTh B OemKe Uit peOeHKa OT 3 10 7 JIeT COCTaBIISET:
a) 2-2,5 r/Kr Macchl Tena

0) 3 r/Kr Macchl Tena

B) 3,5-4 r/kr Maccel Tena

T) 4 r/Kkr macchl Tena

O6mast moTpedbHOCTh B 6emke it pedeHka ot 8 10 10 et cocraBiser:
a) 2-2,5 T/KT Macchl Tena;

0) 3 I/Kr Macchl Tena;

B) 3,5-4 r/kr Maccel Tena;

T) 4 r/Kr Maccel Tena.

Hecobmoieare npaBuil MUTaHAS MOXKET CIIOCOOCTBOBATH BOSHUKHOBEHHIO:
a) Ankoronusma

0) ["actpura

B) 330¢aruta

T) Hacmopka

1) Jucbakrepuosa
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50.

51.

52.

53.

54.

XapaKkTepUCTUKAa HOPM ITUTaHMSL:

a) ba3upyrorcss Ha OCHOBHBIX IIPUHIIMIIAX PALMOHAIBHOTO IIUTAHUS

6)  SIBAAIOTCS CpeAHMMHU BEIMYMHAMM, OTPAXKAOIUMH MOTPEOHOCTH PasIMYHbIX TPYII
HAaCeJICHUS B HYTPUEHTAX U SHEPIUn

B) SBnsAroTcs HaydHOW 0a30i AJIs OpraHM3alUy MUTAaHUS U KOHTPOJIS 3a HUM B KOJIJICK-
TUBaX (J1€4eOHBIX, IETCKUX YUPEKACHUAX H T.1.), pa3pabOoTKH Mep COLMATbHON 3alUThI,
o0ecrneuynBaroIuX 310pOBbE, IJIAHUPOBAHUE IPOM3BOJCTBA U MOTPEOIEHUS MPOTYKTOB
IIATaHUsA

r) Heo6xonuMmel Ui M3y4eHUs U OLEHKU COCTOSHUS IMUTAHUS Pa3IMYHBIX TPy Hace-
JIEHUs], IPU OLICHKE MHAMBHUAYAJIbHOIO NMUTAaHUS U 00OCHOBAHUSA PEKOMEHAALUN 110 €ro
KOPpEKLIHU

1) SIBIISAIOTCS OCHOBOM JUIsl alIbTEPHATUBHBIX TEOPUM TUTaHUSA

OcHOBHBIE IPUHLIUIIBI IUTAHUS TOKUIBIX JIFOICH:

a) YuuThIBaHNE aHTUCTPECCOBOW HAIIPABIEHHOCTH

0) CooTBeTCTBHE YHEPTOLICHHOCTH MUILEBOI0 PallMOHA (PaKTUUECKUM 3HEpro3arpar

B) BxiroueHne nmpoayKToB, YMEPEHHO CTUMYJIHMPYIOIIUX CEKPETOPHYIO U JABUIATEIBHYIO
(YHKLMIO OPraHOB MUIIEBAPEHUS

r) Hcnionp30BaHue ETKONEpEeBapUBAEMBIX MTPOAYKTOB MATAHHUS
1) PaznooOpa3zue npoaykToBoro Habopa
e) Hcnonp3oBaHne NIpOAYKTOB, HOPMAIU3YIOUIMX COCTAB KUIIEYHOW MUKPOQIIOPbI

Baxxaeliye npuHIUIBI MUTAHUS JIML YMCTBEHHOI'O Tpy/a:

a) CHMKeHue KaJlopuHHOCTH MOTPEOIsieMON MUILM 10 YPOBHS IIPOU3BOJUMBIX 3HEpre-
TUYECKUX 3aTpar

0) YMepeHHOoe orpaHWyYeHUE MUTAaHUS (OHO PACCUMTAHO HA MHOTOJETHEE, MHOTJa IIOo-
KU3HEHHOE MTPUMEHEHHE)

B) [TonHoe ynoBneTBOpeHHEe (PU3MOJOTUYECKUX MOTpEeOHOCTEH OpraHM3Ma B Makpo- U
MUKPOHYTPHUEHTAX

r) [TpodunakTuyeckass HaMpaBICHHOCTh MUTAHUS C IIEJIBbIO MPEAYIPERKACHUS U 3aMe|Ie-
HUS pa3BUTHS aT€POCKIIEPO3a, HILIEMHUECKON O0IE3HM cep/la, apTepUabHOM rUnepTeH-
3UH, CaXapHOro nuadera, )KeTYHOKAMEHHOM 00JIe3HH, 0CTE0NI0P03a, OHKOJIOTUYECKUX 3a-
0osieBaHuUi, U APYroM, pacpoCTPaHEHHOM B CTapOCTH NATOJIOTUU

) [ToBbilIeHNE OBUTATENBLHOM (MOTOPHOM) (YHKIMM KHMIIEYHHMKA 4-X U 5-TU pa3oBBIN
PEXKUM ITUTAHUS

Bakneiinye npuHIUNBI TUTaHUSI OEPEMEHHBIX KEHILUH:

a) [ToBbIlIEeHHOE YIIOTPEOICHUE COU U COJICHBIX MPOYKTOB

0) [Mansmas kynuHapHas oOpaboTKa MPOIYKTOB

B) MakcuManbHBINA y4eT WHANBUAYAIBHBIX TOTPEOHOCTEH B DHEPTUH U MHILEBHIX BEIlle-
CTBa

T) JlononHUTENBHBINA TPUEM BUTAMUHHO-MUHEPAILHBIX TIPETapaToB

) Hcnonp3oBaHue crienuaiu3upOBaHHbIX MPOJYKTOB MUTAHUS, 00OTallEeHHBIX OEIKOM,
ACCEHIIMATbHBIMU KUPHBIMH KUCIIOTAMH, BUTAMUHAMH, MUHEPAILHBIMU COJISIMH

e) MaxkcumanbHOe pazHOOOpa3ue MUIIEBBIX PAIIOHOB C BKIOYEHHEM B HUX BCEX T'PYII

IPOJYKTOB

OcHOBHBIE MPUHOHUIIEI TIOCTPOCHHUA PAlTMOHOB B3POCIIOro U A€TCKOro HACCJICHU A, ITPOKHUBA-

IOMIETro Ha TCPPUTOPHUAX C MMOBBIIICHHBIM YPOBHEM PaIXMallMOHHOT'O BOS}IGﬁCTBHHZ

a) VYBenuuenue goau 6enkoB 10 15% sHepreTnyeckol 1MEHHOCTH paloHa, B OCHOBHOM
3a CUcT 6CJIKOB KHUBOTHOI'O HpOI/ICXO)KIIeHI/DI
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0) IToBbrienne Ha 20-50 % 1o cpaBHEHHIO ¢ BO3PACTHBIMA HOPMaMHU COJEP>KAHMS BUTa-
MHUHOB-aHTHOKCUAHTOB

B) [ToBbimenue Ha 60% yrnoTpeOIeHe COJIU U COJICHBIX MPOIYKTOB

I) VBemuuenue Ha 20-30% conepkaHus paCTUTENLHBIX BOJIOKOH, 00ECTIEYHBAIOIINX
HOPMAJIbHYIO MOTOPHKY KHIIIEYHUKA U CIIOCOOHBIX K HEeCHeuprIecKoi copoumu paau-
OHYKJIMJIOB

) [ToBbileHNE coAepKaHUS Kaldusl M KaJbLiMs, CIOCOOCTBYIOUIMX BBIBEICHHUIO PaJno-
HYKJIUJIOB CTPOHLIUA U L€3Us

e) JocraTouHoe coiepxaHue B palloHE Hoja, HAaIpaBlIeHUE Ha KOMIEHCAIUIO €ro Je-
¢dunmra

55. YcTaHOBUTE COOTBETCTBUE MEXY IPYIIION JIIOJEH B 3aBUCUMOCTH OT BEJIMUYHUHBI 3HEPT03a-
TpaT U XapaKTepOM UX TPYJOBOU AESITEIbHOCTH:

1. I rpynna A) PabotHuky, 3aHATEIE 0CO00 THKETBIM (PU3NIECKUM TPYIOM, OYCHb BbI-
cokas (puznueckasi akTHBHOCTb

2. Il rpynna b) PaGoTHuku, 3aHATHIE TSKEIBIM (PU3NUECKUM TPYJOM, BbICOKasl huznye-
CKasl aKTUBHOCTh

3. Il rpymnma B) PaGoTHuku, 3aHATHIE CpeIHUM (DU3HUUECKUM TPYAOM, CpeaHss (pusmnue-
CKasl aKTUBHOCTh

4. IV rpynna I') PaGoTHuUKH, 3aHATHIE JETKUM (U3NUECKUM TPYJIOM, JIerkas pusnueckas
AKTUBHOCTh

5. V rpynma J1)PaGoTHUKY NMPENMYILIECTBEHHO YMCTBEHHOTO TPY/1a, OYEHb JIeTKas (pu-
3U4YEeCKasi aKTUBHOCTh

56. YcTranoBuTe COOTBETCTBUE MCKAY Ha3BAHUCM U XapaKTepHCTHKOﬁ:

1. I'eponTONOrMSA A) Paznen MeauiuHbl, 3aHUMAIOIECS H3yYeHHEM U JIeueHueM 3a001eBa-
HUW B CTApOCTH

2. I'epuatpus b) HayuHno 000cHOBaHHOE paliiOHaJIbHOE IUTAHUE B CTAPOCTH

3. 'eponueretnka | B) Hayka, nzydaronias siBieHus CTapeHus: OpraHru3Ma 4yeJoBeKa

57. ®U3HONOTUYECKHE ............ MMATAHUS — 3TO HAYYHO 0OOCHOBAHHBIC HOPMBI IMUTAHUS, TTOJI-
HOCTHIO MOKPBIBAIOIINE MTOTPEOHOCTH OpPTaHM3Ma YEJIOBEKa B SHEPTUU M 00ECIIEUUBAIOIIUE €T
BCEMHU HEOOXOMMBIMHU MTUIIEBHIMHU BEIIECTBAMH B JOCTATOYHBIX KOJMYECTBAX M B ONTHMAILHBIX
(cOamaHCHPOBAHHBIX ) COOTHOILIEHUSX (BIUIIUTE MPOMYIIEHHOE CIOBO)

58. HopMel ¢puznonornveckux nmoTpeOHocTel Il pa3InyHbIX TPy HaceneHus auddepenu-
POBaHBI B 3aBUCIMOCTH OT CJIEIYIONINX (haKTOPOB:

a) DU3MOTOrMYECKOTO COCTOSHUS OpraHu3Ma

6)  KumMatudeckux ycIOBHIA, B KOTOPBIX MPOKUBAET YEJIOBEK

B)  Bo3spacra yenoBeka

r) Xapakrepa TpyJI0BOM IESITEIBHOCTH

1) ITona yemoBeka

e) OMOIMOHATFHOTO COCTOSTHUS YEIOBEKA

59.HopwMsI hmsnonorndecknx moTpedHOCTelH pa3paboTaHbl ISl pa3IMYHBIX BO3PACTHBIX TPYIIIL:
a) Hetu noapoctku (ot 0 1o 18 ner)
0) B3pocnoe nacenenue (19 — 59 ner)
B) JIuna mpecTapenoro u crapueckoro Bo3pacra (60 et u 6osee)
T) He 3aBHCAT OT BO3pacTHOM IpymIibl
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60. Bo3zeiicTBre MUK Ha OpraHbl YyBCTB (3peHuE, 000HSIHUE, BKYC) U HEMOCPEIACTBEHHO Ha
NUIIEBAPUTENIBHBIA TPAKT (TI0JIOCTh PTa, JKEIYI0K) — 3TO:

a) MecTHOE BO3/ICCTBHE

0) OO01ee Bo3IelicTBIE

B) BnytpenHnee Bo3nenicTBue

T) ITocaenoBaTenbHOE BO3AEIICTBUE

61. Bug MecTHOTO ACHCTBHSI MU, ONPEISISIOIINUNCS 00bEMOM, KOHCUCTCHIIUEH, CTETICHBIO

U3MEJbYCHHS, XapaKTePOM TeMIIEpaTypHOi 00pabOTKH, KAaUE€CTBOM COCTaBa MUIIU, HA3bIBACTCS:

a) MexaHu4ecKum
0) XUMHYECKUM

B) TemnepaTypHbIM
I) buonornueckum

62. Bung MecTHOTO AeMCTBHSI UL, 00YCIOBICHHBIN BEIIECTBAMU, KOTOPBIE BXOJISAT B COCTaB
MPOJYKTOB WJIM 00pa3yIOTCs IPU UX KYJIHMHAPHOUM 00paboTKe, Ha3bIBAETCS:

a) MexaHnyeckum

0) XHUMHYECKUM

B) TemnepaTypHbIM

r) buonornueckum

63. JleueOHO-TIPO(UITAKTHICCKOE TUTAHKUE TPUMEHSICTCS B LIEJISIX:
a) CHUKEHUS MacChl Tela
0) BriBeneHMs )KUAKOCTH U3 OpraHu3Ma
B)  OOorarmieHusi opraHiu3Ma MUHEPaIbHBIMH BEIIECTBAMHU

r) [Ipodunaktuku npodeccuoHaNbHbIX 3a001€BaHUi y pabodux ¢ 0co0O0 BpPEIHBIMU

YCJI0BUSAMU pa6OTBI

64. JleueOHO — MPOPIIIAKTUYECKOE MUTAHUE TPETHAZHAYCHO JIJIS:

a) PaGoOTHMKOB TMPOMBIIUIEHHBIX MNPEANPHUITUHH, pabOTarOIUX BO BPEAHBIX YCIOBUAX

Tpyda

0) Pabounx, umeromux Npu3HaKu MpodecCHOHANBHBIX 3a00JE€BaHUN C LIENbI0 Mpeny-

MPEKACHUA pa3BUTUA KIIMHUYCCKUX MIPU3HAKOB
B) 310pOBBIX JHOJEH TPYIOCIOCOOHOTO BO3pacTa
r) 310pOBBIX WJIM HE3/IOPOBBIX JI€TEN MIKOJBLHOTO BO3pacTa

65. Bo3zgeiicTBre nuimy Ha MMpONHeCChI oOMeHa BCIICCTB B KJICTKAX, TKAHAX U OpraHax, IpUBOAA-

niee K U3MEHEHHUSIM (PYHKIIMOHAIBHOTO M MOP(OJIOTUIECKOTO COCTaBa — ATO:
a) MecTHOE BO3IECTBHE
0) OO01iee Bo3aelicTBIE
B) Bnytpennee Bo3nelicTBue
T) ITocaenoBaTenbHOE BO3AEHCTBUE

66. Bug MectHOrO HEMCTBUS IIUIIIH, HpOHBHHmMHﬁCH IMPU KOHTAKTC NHUIU CO CIN3UCTBIMU 000-

JIOYKaMU TIOJIOCTH PTa, MUIIEBO/IA, KETYIKa, HA3bIBACTCS:
a) Mexanndeckum
0) XHUMHYECKUM
B) TemmnepaTypHbIM
T) buonorundeckum

67. JleueOHO-TTpOPMITAKTHIECKOE TUTAHUE JOTKHO:
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a) [ToBbIIaTh 3amuTHBIE GYHKIIUN (GU3HOIOTHYECKUX OapbhepoB OpraHu3Ma (Koxa, CIIv-
3uctbie JKKT, HOCOTIOTKY U IbIXaTeNbHBIX ITyTEH)

0) Ctabunu3upoBaTh MPOIECCHl BBHIBEJCHUS W3 OpPraHM3Ma KCEHOOMOTHKOB M HebJaro-
MPHUSITHBIX TPOYKTOB UX OOMEHa

B) [ToBbIIaTh AHTUTOKCHYECKYIO (DYHKIIUIO OPTaHOB M CUCTEM — MHILIEHEH, Ha KOTOpbIE
MOTYT BO3JICHICTBOBATh BpeAHbIE (DaKTOPHI

r) Ob6oraiare opranu3M MUHEpPaIbHBIMU BEIIECTBAMHU

68. B pammonax jgeueOHO — MpoUIAKTUYECKOTO TUTAHUS JUTS IPEIYIPEKACHUS 3aTCPIKKH
IIIJJAKOB B OPraHU3ME:

a)  OrpaHMYMBAIOT MOBApPEHHYIO COJIb

0) He3nauuTenbHO NMOBBIIIAIOT COAEPKAHUE IIOBAPEHHOU COJIX

B)  YBEJIMYHUBAIOT COJCPIKAHUE CYIb(HATOB

r)  YBeIMYMBAIOT COJCpPIKAHUE XKeJe3a B IHIIE

69. ButamuHbI B JIeueOHO-POUITAKTUYSCKUE PAIUOHBI:
a) Bxirowarorcs mpu HEOOXOAMMOCTH B 3aBHCHUMOCTH OT MHIMBHYalbHBIX OCOOCHHOCTEH
paboTHUKA
0) BxirovaroTcsi B COCTaBe MUIIEBBIX POIYKTOB
B) BrirodaroTcs B BHJIC YHCTHIX MTPEIIapaToOB
r) He BKiItOUaroTCs B paliioOHbI

70. [leiictBue panmona Ne2 obecrieunBaeTcst CoJIepKaHHEM:
a) [lomMHEHACHIEHHBIX KUPHBIX KUCIOT
0) IlomHomenHOTO OCNTKA
B) JIMmoTpomHbIX BemecTB
r) Buramunos

71. TlokazaHusAMH K Ha3HA4YECHUIO paruoHa Ne2a jgedeOHO-POoGUIaKTUYECKOTO MUTAHUS HE SB-
JISTFOTCS .
a) Paborta c coenmMHEeHUsIMU XpoMa U XPOMCOIEPKAIIUMH COSTUHEHUSIMHU
0) IIpou3BOJICTBO HEOPTaHMUYECKUX KHUCIIOT, IIETOYHBIX METAJUIOB, COSAMHEHUU XJopa U
dropa;
B) IIpou3BoJCTBO YIIIeBOAOPOIOB, CEPOYTIEPOaa, TETPAITUIICBUHIIA, PochopopraHndecKux
COeTMHEHNN
r) Pabota ¢ paguoHyKIuAaMHu U UCTOYHUKAMU MOHU3UPYIOMINX U3TyUSHHH
n) IlpousBoactBo GeH30i51a, COETUHEHUI MBILIBSAKA, PTYTH, (hocdopa, a TaKkKe — B YCIOBUAX
MOBBIIIEHHOT'O aTMOC()EPHOTO TaBICHHUS
e) Pabora B KOHTaKTe C COCTMHEHUSIMH CBUHIIA

72. Iloka3aHusAMH K Ha3HaYEHUIO pannoHa NeS neueOHO-TIpoPHUIaKTHUECKOT0 MUTaHUS HE SBIIS-
IOTCS:
a) PaGora c coeguHeHHSIMHE XpOMa M XPOMCOIEPKALUMU COEIMHEHUSIMU
6) IlpousBoiacTBO OEH30Ja, COETMHEHUI MBIIIbSIKA, PTYTH, ocdopa, a Takke — B YCIOBHIX
MOBBIIIIEHHOTO aTMOC(EPHOTO JTaBIICHHS
B) PaboTa B KOHTaKTe C COeIMHEHUSAMHU CBUHIIA
r) Paborta ¢ paguoHykIMIaMu ¥ ICTOYHUKAMHA MOHU3UPYIOMINX H3ITydeHHH
1) IIpon3BoaCTBO HEOPraHMYECKMX KHUCIOT, LIETOYHBIX METAJUIOB, COCAMHEHUH XJiopa U
dropa
e) IIpou3BoICTBO YIIIEBOAOPOIOB, CEPOYTIEPOa, TETPAITUICBUHIIA, PochHOpOpraHuIECKUX
COECTMHEHNN
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73. Iloka3aHusMH K Ha3HaYeHUIO pannoHa Nel eueOHO-TIPOPHUIAKTHUECKOTO MUTAHUS HE SBIIS-

a) Pabora c coeguHEHUSIME XpOMa M XPOMCOICPIKAITUMU COSTMHCHHUSIMH

06) Pabora ¢ panmuoHyKIMIaMH ¥ HICTOYHUKAMH HOHU3UPYIOIINUX U3ITYICHUH

B) PaboTa B KOHTaKTe C COeIMHECHUSIMU CBUHIIA

r) IIpou3BOACTBO YIIIEBOIOPOIOB, CEPOYTIEPOIa, TETPAITHICBUHIIA, (OCHOPOPTaHHIESCKIX
COCIMHEHU

n) IlpousBoacTBo O€H301a, COSMHEHUN MBIIIbsKA, PTYTH, (hochopa, a Takke — B YCITOBHUAX
MOBBIIICHHOTO aTMOC(EPHOTO TaBICHHUS

e) IIpon3BoJCTBO HEOPraHWYECKUX KHCJIOT, IIEIOYHBIX METAJUIOB, COCIWHEHUU XJIOpa U

dropa

74. OcHoBHOM BapuaHT ctangapTHoi nuetsl (OBJl) 3amensier cienyronue HOMEPHbIEC TUETHI:
a) Huery 76
6) Huery 1
B) Muery 2
r) Huety 10

74. Ilpu BO3EHCTBHM PTYTH HAa OPTaHMU3M YeJIOBEKa 3alUTHBIM 3 (eKToM He 00J1a1atoT:
a) Coum Maruus
6) Cenen
B) XKeneso
r) Hutpursl

75, i MIXEHUE — U3 IHIU UCKIIYAIOTCS HEKOTOpbIE IHIIEBBIE BELIECTBA HIIU
YMEHBIIAETCS UX KOJIMUYecTBO. Takoe ImaxeHne MoKeT ObITh JOCTUTHYTO U PAa3IUYHBIMU CIIOCO-
0amMu KylIMHApHOW 00pabOTKH, MCKIIIOUEHHUEM MPOAYKTOB U 0Jt0], OOraThlX 3KCTPAaKTHUBHBIMU
BEIIECTBAaMHM (BIUILUTE MPOMYIIEHHOE CIOBO)

Tl i, LIQKEHNUE — 3TO UCKIIOYEHHUE U3 MUILU CUIbHBIX TEPMUYECKUX Pa3APAKUTENEH,
T. €. OYCHb XOJIOAHOM UM OYEHb ropsUeii MUK (BIUIIUTE MPOMYIIEHHOE CJI0BO)

78. i, NUTaHUE — 3TO MPUMEHEHHUE C Je4eOHOW MM MPO(UIAKTUUECKON IIENIbIO CIIe-
[IMAJIbHO COCTABJICHHBIX MUILEBBIX PAllMOHOB M PEKUMOB MHUTAaHUS U OONBHBIX (C OCTPBIMU
3a00JIEBaHUAMU UM OOOCTPEHUSIMH XPOHUYECKHUX 3a00JIeBaHUM) Jt0Jell (BIUILIUTE MPOIYIIEH-
HOE CJIOBO)

Kpurepuu onleHKH TeCTUPOBAHUSI K TEKYIIEMY KOHTPOJIIO Ne2:

8 0anu0B BRICTABIISCTCS OOyYAOIIEMYCS, TIPH YCIIOBUH €0 MpaBHILHOrO oTBeTa Ha 70-
78 TeCTOBBIX 3aIaHUH;

5 0aJJ10B BBICTABISIETCS 00YyYarOMEMycCsl TIPH YCIOBUHU €r0 MPaBUIILHOTO OTBETa Ha S54-
69 TecTOBBIX 3aIaHUMH;

2 6ajJ1a BRICTABIIACTCS O0YJArOMIEeMYCs IPU YCIIOBUH €0 MPaBUIIBHOTO OTBeTa Ha 39-53
TECTOBBIX 3a/IaHUI;

0 0a/10B BBICTABJISACTCS O0yJaroONMeMycsl TPH YCIOBHH €TI0 MPaBWJIBHOTO OTBETa MEHEE
yeMm Ha 39 TECTOBBIX 3aJIaHUM.
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3aganus 151 TBOPYECKOr0 peHTHHIa

Tembl pedepaToB
Hupukarop nocruxennsi: [MK-1.5.

TaHU.

HBIMH.

ouu.

Tema 1. Ilpeamet u 3a1a4u TUCUUIIMHBI «DU3MOJTOTMH MTUTAHUSD)
1. Monsitue 0 Hayke «DUHONOTHS MUTAHUS», €€ 3a/7a4H, O0JIC3HU HEMPABUIBLHOTO ITH-

2. llonsTHe o nuTaHuy. 3Ha4eHUE U (PYHKINUU THILIEBBIX BELIECTB.

Tema 2. OcHOBBI GU3NO0IOTHH YeJI0BEKA
1. buonoruyeckoe AeWCTBHE NUIIK U PA3HOBUIHOCTH TPAJIULMOHHOIO IIMTAHHUS.
2. KoMIIOHEHTHI NPUPOJHON MUY, HEOJIArONPUATHO BIUSIOLINE HA OPraHU3M.

Tema 3. ®usznosnornyeckne CUHCTEMbl, CBA3aHHbIE ¢ PYHKIMel MUTaAHUSA

[Toustue o numeBapernu. CTpoeHne 1 PyHKIUH MUIIEBAPUTEIBHON CUCTEMBI.
PoroBast monocts 1 ee poib B nepeBapuBaHuy nuiiy. OpraHosienTuyeckas OLUEHKa.
[TumeBapenue B xenynke. CocTaBHbIE 3JIEMEHTBI KeTyJOUHOI'O COKa U UX POJIb.
[TumeBapeHue B TOHKOM KUIIEYHUKE. 3HAUEHUE MOHKETYJOUHOM JKee3bl U JKETUH.
3Ha4yeHue TOJICTOro KUIIEYHHKA JUIsl OpraHn3Ma. Posb kuieuHoi MUKpOGIIOpHI.
[TonsiTHe 00 yCBOSIEMOCTH MHIIHM. ATIMETHT U €r0 3HAYSHHUE B IPOIECCE YCBOCHUS ITH-

ogakrwdE

Tema 4. IInmeBble Benecrsa U MX 3HAYECHNE B MUTAHHU

Ponb GenKOB B KU3HEEATEIIBHOCTH OPraHUu3Ma.

[TonsiTre o OuosornyecKoi neHHoctTu Oenka. icrouHnku GeNKOB B MUTAHUH.
Hayunsie acriekTsl HOpMUPOBaHUS OCIKOB B TUTAHUH.

duznonoruyeckas Kiaccupukaius KupoB. Poib )KUpPOB B OpraHu3Me U KyJIWHAPHH.
buonoruueckas pons nmunounoB (ITHXK, docharunsl, crepunsr).

[ToHsiTHE O MHILIEBOW LIEHHOCTH KUPOB. ICTOUHUKHN KUPOB U UX HOPMHUPOBAHUE.
®dusnonornyeckas KiacCu(pUKaIUs yriaeBoA0B. 3HAUYCHUE YIIIEBOIOB B IUTAHUH.
HcTouHMKY yraeBOAOB U MX HOPMUPOBAHKUE B MUTAHUM PA3HBIX IPYII HACEICHHUS.
®dusnonornyeckas KiacCupuKaIus 1 OMOJIOTHYECKas POJIb MUHEPATbHBIX 3JIEMEHTOB.
0. XapakTepucTHKa MaKpOIJIEMEHTOB, MX UCTOYHUKU U HOPMUPOBAHUE B MUTAHUU.

1. Poap MUKpPODJIEMEHTOB, WX UCTOYHUKH B MTUTAHUH U TOTPEOHOCTH OpraHu3Ma.
Knaccudukaiys BUTAMUHOB U UX 3HAUEHUE B OPTaHU3ME.

13. XapakTepucTrka BOJOPACTBOPUMBIX BUTAMHUHOB, UX HCTOYHUKH U TIOTPEOHOCTD.
14. XapakTepucTuKa )KUPOPACTBOPUMBIX BUTAMUHOB, X UCTOYHUKU 1 HOPMHUPOBAHHE.

RBoOoo~NoOwNE

-
o

Tema 5. Tokcuueckne M 3alIUTHbIE KOMIIOHEHTHI MMUILHA
1. HoBble poAyKThl MUTaHUS, pa3pabOTaHHbIE OTEYECTBEHHBIMH U 3apyOekHBIMU yde-

2. [IpoGnems! 3arps3HeHus U panbCupUKaLNUN TUIIEBBIX TPOTYKTOB.

Tema 6. O0MeH BelecTB M JHEPTrUN
1. OOmeHn BemiecTB M 3Hepruu B opranusme. [loHsaTHe 00 acCUMMIALUU U AUCCUMMUIIS-

2. DHepreTuyeckuii 6amaHc oprann3Ma. MeTo bl U3MEpEeHHs SHEpro3aTrpar OpraHu3Ma.

3. XapakTepuCTHKa BHJIOB YHEPTrO3aTpaT, UX BEITMYNHBI U (PAKTOPHI, BIHUSIONINE HA HUX.
4. VICTOYHMKM SHEpPTUHU B MUTAaHUU U UX XapakTepucTuka. HopMupoBaHue nutaHusl.

27



Tema 7. lud¢epeHunpoBaHHOE NUTAHNE PA3JIUYHBIX TPYNI HACEJIEHUSI
1. ®usnonornyeckue TpeOOBaHMS K PAlMOHATLHOMY MMUTAHUIO U €T0 cOATaHCHPOBAHHO-

CTH.

2. OnTuManbHbIA TPOAYKTOBBIM HAOOP U ero (PU3HOIOTHYECKast XapaKTePUCTHKA.

3. buonoruueckue OCHOBBI pexxrMa MuTaHus. TpeOoBaHUS K pa3HBIM IpUEeMaM IUIIU U
MEHIO.

4. Tlonsitue o AuddepeHnpPOBaHHOM MUTAHUU U €r0 XapaKTepUCTUKA.

5. ®usnonornyeckre TpeOOBAHUS K MUTAHUIO JETEH U MOJAPOCTKOB.

6. ®usnonornyeckre TpeOOBaHUS K MUTAHUIO B ITOKUIIOM BO3pPACTe U CTAPOCTH.

Tema 8. O0mue NPUHUUNBI TUETHYECKOT0 W Jie4eOHO-TPOPUIAKTHYECKOT0 MUTA-
HUS

1. IIpuHIUITBI TOCTPOCHUS JIEUSOHOTO (IMETUYECKOT0) MUTAHUS B €70 METO/IBI.

2. HomepHas cucrema qUeT U ee XxapakTepuctuka. Opranu3anus AUeTHYECKOTO MUTAHNUS.

3. XapakTepucTuKa Je4eOHOro MUTaHus MpH 3a00IeBaHUSIX MUIIEBAPUTEIHHOTO anmnapa-
Ta.

4. XapakTepucTyKa Je4e0HOro MuTaHus npu 3adoneBanusix nmovek u cepana (Ne7,10).

5. XapakTepucTUKa JIEYEOHOro NHUTAHMUS IPU HAPYILIEHUSX OOMEHHBIX IPOLIECCOB
(Ne8,9).

Kpurtepuu onenku:

3 0as1a BhICTaBIsIeTCA OOydaroOLIeMycCsl, €CIM OH 3HaeT BEPHO U B IOJHOM o0beMme:
TEXHOJIOTUH TPOU3BOJICTBA U OPraHU3AIMN IPOM3BOJICTBEHHBIX U TEXHOJOTMYECKHX MPOIIEeC-
COB MPOAYKLHUHU OOIIECTBEHHOTO MUTAaHUSI MACCOBOI'O M3rOTOBJICHUS U CHELUATU3UPOBAHHBIX
MUIIEBBIX MPOAYKTOB, C Y4ETOM (DPU3HOIOTUYECKUX MOTPEOHOCTEH pa3iM4yHBIX TPYHI MOTpe-
Outenell. YMeeT BepHO U B MOJHOM O0beMe: BECTU OCHOBHBIE TEXHOJIOTHYECKHE MPOLIECCHI
MIPOM3BOJICTBA MPOIYKIIMHA OOIIECTBEHHOTO MATAHUS MaCCOBOTO M3TOTOBJIICHHUS M CIICIIHATTU3H-
POBaHHBIX MUILEBBIX MPOAYKTOB, C Y4YETOM (DU3HOIOTUYECKUX MOTPEOHOCTEH pa3IMYHbIX
rpynn noTpeOuTeNnen.

2 0as1a BBICTABISETCA 00YJaIOLIEMYCsl, €CJIM OH 3HAeT ¢ He3HAYUTEeIbHBIMH 3aMeva-
HUSIMH: TEXHOJOTHH MPOU3BOJICTBA M OPTaHU3AIMH MTPOU3BOICTBEHHBIX U TEXHOJIOTUYECKUX
IPOILIECCOB MPOAYKIUU OOIECTBEHHOTO0 MUTAHUS MacCOBOI'O M3TOTOBJICHUS U CIIELUATIU3UPO-
BaHHBIX MUIIEBBIX MPOJIYKTOB, C YI€TOM (PHU3UOJOTHUECKUX MOTPEOHOCTEH PA3IUYHBIX TPYIIIT
noTpeduTeneil. YMeer ¢ He3HAYHTEIbHBIMHU 3aMEYAHUSAMHU: BECTU OCHOBHBIE TEXHOJIOTHYE-
CKH€ TIPOIIECCHl IPOU3BOJICTBA MPOAYKIIMH OOIIECTBEHHOTO MUTAaHUS MAaCCOBOTO M3TOTOBJICHUS
U CHELHaTU3UPOBAHHBIX MHILIEBBIX MPOIYKTOB, C y4eTOM (U3MOJOTHUECKUX MOTpeOHOCTEH
Pa3IUYHBIX FPYNI MOTPEOUTENEH.

1 6ana BeicTaBisieTcss o0yyarolmemMycs, €Clid OH 3HaeT Ha 0a30BOM YPOBHe, ¢ OIIMO-
KAMHU: TEXHOJOTHH IPOW3BOJICTBA M OPTaHU3AIMH MPOU3BOJICTBEHHBIX W TEXHOJIOTHYECKUX
IPOIIECCOB MPOAYKIIMU OOIIECTBEHHOTO MUTAHUSI MacCOBOI'O M3TOTOBJICHUS U CIIELUATU3UPO-
BaHHBIX MUIIEBHIX MPOIYKTOB, C YIETOM (DU3HOIIOTHICCKUAX MOTPEOHOCTEH Pa3IMIHBIX TPYI
notpebureneii. YMeer Ha $a30BOM ypOBHe, ¢ OIIMOKAMM: BECTH OCHOBHBIE TEXHOJIOTHYE-
CKH€ TIPOIIECCHI TIPOU3BOJICTBA MPOAYKIIMH OOIIECTBEHHOTO MMTAHUS MAaCCOBOTO M3TOTOBJICHUS
U CHEUMATU3UPOBAHHBIX MHILIEBBIX MPOAYKTOB, C y4ETOM (PU3HMOJIOTHYECKUX MOTpeOHOCTEN
pa3IMYHBIX TPYII MOTpeOUTENei.

0 6a;10B BBICTABIsIETCA O0YYaIOLIEMYCsl, €CITH OH He 3HaeT Ha 0a30BOM YpPOBHe: TeX-
HOJIOTHH TIPOM3BOJICTBA M OPTaHMU3AIMU MPOU3BOJICTBEHHBIX M TEXHOJIOTHYECKUX MPOIIECCOB
HPOAYKIMH OOLIECTBEHHOTO MUTAaHHUSI MaCCOBOTO M3TOTOBJICHUS M CIELUAIN3UPOBAHHBIX MH-
MIEBBIX MPOAYKTOB, C y4ETOM (PU3NOIOTHIECKUX MOTPEOHOCTEH pa3IMIHBIX TPYII MOTpeduTe-
neii. He ymeer Ha 0a30BOM YpOBHe: BECTH OCHOBHBIE TEXHOJOIMUECKHE MPOLECCHI MPOU3-
BOJICTBA MPOAYKIMH OOIIECTBEHHOI0 MUTAHUS MacCOBOTO M3TOTOBJIECHUS U CHELUATU3UPOBAH-
HBIX THILIEBBIX MPOAYKTOB, C YU€TOM (PU3UOJOTHUECKUX MOTPEOHOCTEN pa3InYHbIX IPYIII MO~
TpEOUTEICH.
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METOAUYECKUE MATEPHUAJIbI, XAPAKTEPU3YIOIIHUE JTAIIbI

®OPMHUPOBAHMA KOMIIETEHIMI BO BPEMSI ITIPOBEJIEHUA

MPOMEXYTOYHOM ATTECTAIIUHA

CTpyKTypa 3K3aMeHAUMOHHOr0 OMJIeTa/3a4eTHOI0 3aIaHUs

MakcuMajabHOe

HanmeHoBaHHe OLIEHOYHOTO CPeACTBA
KOJHUY€ECTBO 0aJ1710B

Bomnpoc 1. Vctopus pa3ButHsi HAyKUd O MUTAHUMU. 10
Bonpoc 2. Knaccudukarus MUHEpaIbHBIX BelIecTB. bruoreoxummye-

CKM€ MPOBUHIIMH, YHIEMHUH U TTOHATHE O MUKPOAJIEMEHTO3aX YeJIOBe- 10
Ka.

IIpakTHyeckoe 3ananme (3agava). PaccuuTtaTh SHEPreTHUYECKYIO

HEHHOCTb pPalrOHa, HUMCHOLICTO CICAYIOIICEC KOJIHNYCCTBO 66J'IKOB, 20

KHPOB U YIIIEBOJIOB: 0esKOB — 791, xupoB — 88, yrieBonos — 304.

3aIlaHI/Iﬂ, BKJII0YaeMble B JK3aMeHAIIMOHHbIH ouser

Howmep N
[TepeveHpb NpakTUYECKHUX 3aIaHUH K SK3aMEHY
BOIIpOCA

1. PaccunraTh 3HEpPreTHYecKyo HEHHOCTh palioHa, HUMEIOIIETO CIeIyoIIee KOIye-
CTBO OEJIKOB, KMPOB U YIJIEBOJIOB: 0eNKOB — 791, xupoB — 88, yrineronos — 304.

2. PaccunraTh SHEpreTHYecKyr0 EHHOCTh PallMOHa, UMEIOLIETO CIEAYIONee KOJIHYe-
CTBO O€JIKOB, )KHPOB U yriieBo10B: 0enkoB — 80r, xupoB — 89, yrnesonos — 305.

3. PaccunraTh SHEpreTHYECKyr0 EHHOCTh PAallMOHA, UMEIOLIETO CIIEAYIOIIee KOoInde-
CTBO OEJIKOB, KMPOB U YIIIeBOJI0B: 0enkoB — 81r, xupoB — 90, yriesoos — 306.

4. PaccuuTarh SHEpreTHUECcKyro [IEHHOCTh PallMOHa, UMEIOIIETO CIIEAYIoIIee KoInye-
CTBO OCJIKOB, )KHPOB U YTIIEBOOB: OeKoB — 821, *%upoB — 91, yrieBogos — 307.

5. PaccuuTarh SHEpreTHUECcKyro LIEHHOCTh PAllMOHa, HUMEIOIIETo ClIeAyIolIee KoJnde-
CTBO OCJIKOB, KHPOB U YTIIEBOAOB: OeKOB — 83T, %upoB — 92, yriieBogos — 308.

6. PaccuuTarh SHEpreTHUECcKyro LIEHHOCTh PAllMOHa, UMEIOIIETo ClIeAyIolIee KoJnye-
CTBO O€JIKOB, KMPOB U YTJIEBOJIOB: 0eNKOB — 84r, xupoB — 93, yrinesomos — 309.

7. PaccunTath sHEpreTHUECKyro EHHOCTh PallOHa, UMEIOIIETO CIIEAYIOIIee KOJInde-
CTBO O€JIKOB, )KMPOB U YIJIeBOJIOB: OenkoB — 85r, xupoB — 94, yrinesojos — 310.

8. PaccunTath sHEpreTHYECKyro EHHOCTh PAllOHa, UMEIOIIETO CIIEAYIOIIee KOJInde-
CTBO O€JIKOB, )KMPOB U YIJIeBOJIOB: 0esKoB — 86r, xkupoB — 95, yrnesojos — 311.

9. PaccuuTath SHEpreTHYECKYIO IEHHOCTh PaIlioHa, MMEIOIIIEro CIeAYIoIIee KoInde-
CTBO O€JIKOB, KMPOB U YIJIeBOJIOB: 0esKOB — 87r, %upoB — 96, yrinesojioB — 312.

10. PaccunTath sHEpreTHYECKyro IIEHHOCTh PaIliOHa, UMEIOIIETO CIIAYIOIIee KOJInde-
CTBO O€JIKOB, )KMPOB U YIJIeBOJI0B: OesnkoB — 88r, xupoB — 97, yrinesojos — 313.

11. PaccunTath SHEpreTHYeCKyro IIEHHOCTh PalliOHa, UMEIOMIETO CIEAYIONIee KOInde-
CTBO O€JIKOB, KMPOB U YIJIeBOJI0B: 0esnkoB — 89r, xupoB — 98, yrinesojos — 314.

12. PaccunTath sHEpreTHYeCKyro IIEHHOCTh PaIlliOHa, UMEIOIIETO CIIEAYIOIIee KOJInde-
CTBO O€JIKOB, )KMPOB U YIJIeBo10B: 0esnkoB — 90r, xkupoB — 99, yrnesojos — 315.

13. PaccuuTarh SHEpreTHUEcKyro lIEHHOCTh PallMOHa, UMEIOIIETO ClIeAYIoIIee KoJnye-
CTBO O€JIKOB, )KMPOB U YIJIeBOJIOB: 0eskoB — 91r, sxupos — 100, yrineBonoB — 316.

14. PaccuuTarh SHEpreTHUeCcKyro IeHHOCTh PalliOHa, HUMEIOIIETO ClIeAYIoIIee KoJnye-
CTBO OEJIKOB, )KHPOB U YTJIEBOJIOB: OenkoB —92r, xupoB — 101, yrneBogoB — 317.

15. PaccuuTarh SHEpreTHUecKyro IIEHHOCTh PalliOHa, UMEIOIIETo CleAYIoIIee KoJnye-
CTBO OEJIKOB, JKHPOB M YIJIEBOJIOB: OenkoB —93r, skupoB — 102, yrinerogos — 318.

16. PaccuuTath SHEpreTHUECcKyIo LIEHHOCTh pallioHa, MMEIOIIEro CIeAyIolIee KoJInde-

CTBO OEJIKOB, JKHPOB M YIJIEBOJIOB: OenKkoB —94r, sxupoB — 103, yrinerogos — 319.
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17.

Paccunrtarh moTpeOHOCTH B OeNKax, )KUpax M yriieBojax (B r') MpHU CYTOYHBIX dHEP-
rozarparax B 2800 kkaur.

18. Paccunrarh moTpeOHOCTE B O€TKaX, )KUPaxX U YIIeBOAaX (B ') MPU CYTOYHBIX YHEP-
ro3arparax B 2900 kkaJl.

19. Paccunrarh moTpeOHOCTE B O€TKaX, )KUPaxX U YIIeBOAaX (B I') MPU CYTOYHBIX YHEP-
ro3arparax B 3000 kkail.

20. Paccunrarh moTpeOHOCTE B O€TKaX, )KUPaxX U YIIeBOAaX (B ') PU CYTOYHBIX YHEP-
ro3arparax B 3100 kkai1.

21. Paccunrarh moTpeOHOCTE B O€TKaX, )KUpax U YriieBoAax (B I') MPU CYTOYHBIX YHEP-
ro3arparax B 32800 kkaJ.

22. Paccunrarh moTpeOHOCTE B O€TKaX, )KUPaxX U YIIeBOAaX (B ') MPU CYTOYHBIX YHEP-
ro3arparax B 3300 kkaJl.

23. Paccunrarh moTpeOHOCTE B O€TKaX, )KUPax U YIIeBOAaX (B ') MPU CYTOYHBIX YHEP-
ro3arparax B 3400 kkaJl.

24, Paccuurtate moTpeOHOCTH B OenKax, )Kupax U yrieBojax (B T') MpHU CyTOYHBIX IHEP-
ro3arparax B 3500 kkaJl.

25. Paccunrarh moTpeOHOCTH B OenKax, *KHUpax U YrieBoAax (B T') MPU CYTOYHBIX dHEP-
rozarparax B 3600 kka.

26. Paccunrare motpeOHOCTH B OeKax, )KHpax U yrieBoAax (B T') MPU CYTOYHBIX dHEp-
rozarparax B 2150 kkaur.

27. Paccunrarh moTpeOHOCTH B OenKax, *KHUpax U YrieBoaax (B T') MPU CYTOYHBIX SHEP-
rozarparax B 2350 kkau.

28. Paccunrath moTpeOHOCTH B OenKax, *KHUpax U YrieBoAax (B T') MPU CYTOYHBIX dHEP-
rozarparax B 2550 kkaul.

29. Paccunrath moTpeOHOCTH B OenKax, *KHUpax U YrieBoAax (B T') MPU CYTOYHBIX SHEP-
rozarparax B 3750 kka.

30. PaccuuTarh noTpeOHOCTH B O€lIKax, )KUpax U yriaeBojax (B I') IPpHU CYTOYHBIX SHEp-
rozatparax B 2050 kkar.

31. PaccuuTath moTpeGHOCTH B O€lKax, *KHUpax U yriaeBojax (B I') MPU CyTOYHBIX IHEp-
rozarparax B 1850 kkaur.

32. Paccunrtate moTpeOHOCTH B OeNKax, )Kupax U yrieBojax (B T') MpHU CyTOYHBIX IHEP-
rozarpaTax B 2650 kkai.

33. Paccunrtate moTpeOHOCTH B OenKax, )Kupax U yrieBojax (B T') MpHU CyTOYHBIX IHEP-
rozarpaTax B 3250 kkai.

34. Paccunrtate moTpeOHOCTH B OenKax, )Kupax U yriieBojax (B T') IPH CYyTOYHBIX YHEP-
rozarpatax B 1850 kkai.

35. Paccunrtate moTpeOHOCTH B OenKax, )Kupax U yrieBojax (B T') MpHU CyTOYHBIX IHEP-
rozarpatax B 4200 kxai.

36. Paccunrtate moTpeGHOCTH B OeNKax, )Kupax M yrieBojax (B T') IpH CYyTOYHBIX dHEP-
rozarpatax B 2900 kxai.

TunoBoi nepeyeHb BONPOCOB K IK3AMEHY
Howmep
ITepedenb BOMPOCOB K IK3aMEHY
BOIIpOCa
1. VcTopus pa3BuTHs HayKu O MUTAHUU
2. DBoumonus MUTaHus denoBeka. OCHOBHBIE (DaKTOPBI, OMPEEISIONINE PAMOH MTUTA-
HUS YEeIIOBEKa.
3. Haubonee cymecTBeHHbIE H3MEHEHHSI, TPOM3OMIE NS B COCTABE U CTPYKTYpE ITHTAa-
HUS Y€JIOBEKA U B TEXHOJOTMH U3TOTOBJICHUS MUIIEBBIX MPOAYKTOB B 19-21 Bekax.
4. CoBpeMeHHOe oIpeieieHHs MOHATHUS «310pOBbe». DaKTOPhI, ONPEEIAIONINE CPEI-

HIOIO MPOJOJIZKUTCIIbHOCTD KU3HU COBPCMCHHOI'O YCJIOBCKA.

30




Ponb nmuTaHus B cOXpaHEHUH 37I0POBbS U B BOBHUKHOBEHUH «00JIe3HEH 1TUBHIIN3A-
b A0%0%0%

6. Konnenuus rocyjapcTBeHHON MOJIUTUKH B 00J1aCTH 3J0POBOTO ITUTAHUS HACETICHHS
Poccuiickoit denepannun

7. ITnmeBapenue. Tunel numesapenust. Pynkuun JKKT.

8. CtpoeHue U GyHKIIMH OPraHOB POTOBOM MOJIOCTH, IIOTKU U MUILEBO/A.

9. CtpoeHure u QyHKIIMH KeITyIKa.

10. | Ponp nmoxenyiouHoil jkene3bl M NEYeHU B MUIIEBAPEHUH.

11. | Crpoenne u GyHKIUU TOHKOTO KUIICYHHKA.

12. | Ctpoenue n GyHKIMH TOJICTOTO KUIICUHHKA.

13. | [IumeBaputensHbie pepmMeHTH. OCOOCHHOCTH (PYHKITMOHUPOBAHMS BAXKHEHIIIMX TTH-
IIEBAPUTEIBHBIX (hepMEHTOB (aMUIIa3bl, TUMAa3bl, MPOTEa3bl U JIp.).

14. | Ilpomnecchl BcachlBaHUs U YCBOEHUS MUIIIEBHIX BEIIECTB.

15. | HepBHas cuctema peryisiiii pocta, pa3BUTHs U QYHKIMOHUPOBAHUS OpraHU3Ma de-
JIOBEKa

16. | 'ymopanbHas cucTeMa peryisiuy pocTa, pa3BUTHS U (QYHKIIHOHUPOBAHUS OpTaHU3Ma
YeloBeKa.

17. | Onpenenenuisi HOHATHH TOJIOJ, alINIETUT, HACBIIIICHUE, OYITMMUsI, aHOPEKCHUS

18. OO6meH BemecTB. OnpeiesieHHE MOHATHH «aCCUMUIIAIUS (aHA0OINU3M)» U «JIUCCUMH-
nsnus (KaTabosusm)y.

19. | CymHoCcTh TUTIIEBapeHHusl; GU3NOIOTHS MPOIECCOB MUIICBAPCHUS

20. | Ponp xenynoyHO-KUIIEYHOTO TPAKTa B Mpollecce NUIIEBAPEHUS U YCBOCHUS MUIIU

21. | [lorpeOHOCTH OpraHu3Ma B MUTATEIbHBIX BellecTBax. [lepeueHh OCHOBHBIX MaKpoO- U
MUKpPOHYTpUEHTOB. OmnpeziesieHue MOHATUI ICCeHIINaIbHbIe U 3aMEHUMbIE TTUIIIEBbIE
BELIECTBA.

22. | OU3UKO-XMMHYECKHE OCOOEHHOCTH BOJIbI U €€ (DYHKIIMU /TS )KUBBIX OPraHU3MOB. AK-
TUBHOCTB BOJIBL.

23. | ®uzuonoruyeckas poyib OEIKOB, KUPOB, YIIIEBOJAOB, BATAMUHOB, U MUHEPATBHBIX
BEIIECTB

24. | Posb yrneBosioB B OpraHu3Me 4ejaoBeKa. PekoMeHyemMble cpeiHie HOPMBI YTIIEBO0B
B CYyTOYHOM paIfioHe.

25. | [IumeBas IEHHOCTb MUILM: SHEPreTHUECKas LIEHHOCTh MUIH, OHOoIornyecKas 1eH-
HOCTB, IEPEBAPHUBAEMOCTb, YCBOSIEMOCTbh, TPUEAAEMOCTb.

26. | Kanopuueckne ko (GHUIMEHTHI OSIIKOB, )KUPOB, YTIIIEBOAOB. | THKEMUYECKUN MHICKC
YTJIEBOJIOB.

27. Ponw 6enkoB B opranuzme yenoBeka. [lumieBast ieHHOCTh O€IKOB. AMUHOKUCIOTHBIN
ckop. PekomeHiyemble cpeiHie HOpMbI OEJIKOB B CyTOUHOM PALIMOHE.

28. | benku )KMBOTHOTO, PACTUTEIHHOTO M HETPAAUIIMOHHOTO MPOUCXOKICHUS. CIIOCOOBI
TIOBBIIIEHUS] PECYPCOB MUIIEBBIX OCJIKOB.

29. | Azotucthit 6ananc. bemkoBo-kaopHitHas HEOCTaTOYHOCTb.

30. | Ponpb nunuaoB B opranusme. PekomeHryeMble cpeJHIe HOPMBI )KUPOB B CYTOUHOM
parmo

31. | XKupable KUCIOTHL. 3HaUYCHNE HEHACKHIIEHHBIX )KUPHBIX KUCJIOT B MTUTAHUU YEJIOBEKA.

32. | XoJleCTepHH 1 €ro pojib B OPTaHU3ME YeJIOBEKa.

33. | Knaccuduranus ButamuHoB. [loHATHE THTIEP-, THIIO- U aBUTAMHUHO30B.

34. | OcHOBHbIE HCTOYHHUKH XKUPOPACTBOPUMBIX BUTAMUHOB. CyTOUHBIE TOTPEOHOCTH Op-
raan3mMa. VX posib B OpraHm3me 4elioBeKa.

35. | OcHOBHBIE HCTOYHHUKH BOIOPACTBOPUMBIX BUTAMUHOB. CyTOYHBIE TOTPEOHOCTH Opra-
Hu3Ma. X posb B opranusme yesioBeka.

36. | OcHOBHbIE HCTOYHUKH BUTAMHHOMOAO00HBIX BemiecTB. CyTOYHbBIE TOTPEOHOCTH Opra-

Hu3Ma. X posb B opranusme yesioBeka.
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37.

Knaccn@nxaunﬂ MUHCPAJIBHBIX BEHICCTB. buoreoxummdeckue IMPOBUHIIUH, SHACMHUHU U
IOHATHUC O MUKPOSJICMCHTO3aX YCJIOBCKA.

38. | Makpoanementsl. CyTo4HbIe TOTpeOHOCTH opranu3ma. VX posb B oprann3Me 4eno-
BEKa.

39. | MuxkpoanemenTtsl. CyToyHble OTpeOHOCTH opranu3ma. VX posb B opranuszMe uerno-
BEKa.

40. | bone3Hu yenoBeka, CBI3aHHBIC C HAPYIICHUEM OOMEHA BEIIECTB.

41. | AuTHanuMeHTapHble PaKTOphl MUTAHUS. VICTOUHUKYN aHTUATMMEHTAPHBIX BEILIECTB.
[TyTu ycTpaHeHus BIMSHHS aHTUIIUIIEBHIX (PaKTOPOB.

42. | OnpeneneHue MOHATHS «PEKOMEHyeMble CyTOYHbIE HOPMBI MTOTPEOICHUS MUIIEBBIX
KOMIOHEHTOBY». KoMOMHAaIMs IPOTYKTOB - OCHOBA CTPYKTYPHI 3I0POBOTO TUTAHUSI.

43. | CoBpeMeHHbIE MPUEMBI JUIUTEILHOTO XPAHEHHUS TUILEBOTO CHIPhSI M TOTOBBIX MPOIYK-
TOB ITUTAHUA U UX BJIMSHHUE HA MUIIEBYIO IICHHOCTh MPOAYKTOB.

44. | KpaTkas XxapakTepuCTHKa OCHOBHBIX 3arpsA3HUTENEH MUIIEBBIX MPOAYKTOB (KCEHO-
OMOTHKOB) XUMHYECKOTO (COIH TSHKEIIBIX METAJUIOB, MIECTHIIN/IBI, TUOKCHIBI, PAIHO-
AKTUBHBIC BEIIECTBA U JIP.) MPOUCXOKICHHUS.

45. | KpaTkas xapakTepuCcTHKa OCHOBHBIX 3arpsi3HUTENEH MUIIEBBIX MPOAYKTOB OHOIOTH-
4yecKoro (0akTepuu, BUPYCHI, MPOCTEHINNE, U1 TIIUCT, OaKTepUAIbHBIC TOKCUHBL,
MHUKOTOKCHHBI) POUCXOKICHHUSI.

46. | Bpeanble coequHEHNs, TPUCYTCTBYIOIIHNE B BOJIE M MTUIIEBHIX MPOIYKTaX HIIN 00pa-
3YIOLIMECs B MPOIIECCe UX MPUTOTOBIICHUS WK KyITMHApHOU 00paboTku (buonoruye-
CKHM aKTHBHBIC aMUHBI, TIIMKO3UIBI, SITBI IENTUIHON PUPOJIBI, TTHILEBBIE AJUIEPTEHBI U
Jp.).

47. | Knaccudukanus u KpaTkasi XapakTepUCTUKA MUIIEBBIX 100aBOK, 3alpeIleHHbIE MT1-
1IeBble JOOAaBKU.

48. | HatypaJibHBIC B CHHTETHYCCKHE MTUIICBBIC J00aBKH. TpeboBaHus 0€30ITaCHOCTH K
MUILIEBbIM J0OaBKaM.

49. | Teopun nutanus (aleKBaTHOE, COATAHCHPOBAHHOE).

50. | ®dyHkuMoHanpHOE nUTaHue. IHrpeameHThl ¥ poyKThl (YHKIIMOHAIBHOTO MUTAHMUS.

51. | PanmonanbHoe nmuTanue. [IpHHINIIBI palMOHAIBHOTO MATAHMSL.

52. | Ilumia — Kak HICTOYHHUK CTPOUTEIHHOTO U DHEPTeTHUECKOT0 MaTepHaia

53. | YcBosieMocTh MUIM U PaKTOPHI €€ ONpeesSonue

54. | DHepreTuuecKkue 3aTpaThl OpraHu3Ma — OCHOBHOM OOMEH 3aTparhl Ha (PU3NYECKYIO
U YMCTBEHHYIO paboTy

55. | OcoGeHHOCTH NUTAHUSI JETEH.

56. | Oco0eHHOCTH MUTaHUS TOAPOCTKOB.

57. Oco0eHHOCTH MUTAHHUS TTOKHUIIBIX JIFOIEH.

58. | [lyTtu u MeTOBI CHI)KEHUS CONIEPIKAHUSI CaxapoB B MPOIYKTaX OOIIECTBEHHOTO IUTa-
HUS

59. | OCHOBBI PAIMOHAIEHOTO TUTAHUS

60. | ®usnonOrnUecKre HOpMbI NOTPEOJICHUS TPOTYKTOB IMUTAHUS

61. | ®u3MONIOrNYECKN aKTHBHBIEC BEIIECTBA U MX POJIb B KHU3HEICATSIHHOCTH YEIIOBEKa

62. | [lepedyeHp u KpaTKas XapaKTePUCTHKA OCHOBHBIX TPYII HACETICHUS, HYKIAIOIIHXCS B
(YHKIIMOHATILHOM MTUTaHUH.

63. | OCHOBHBIC PA3NIUYHS MEXY JUETHICCKUM, JICUCOHBIM U JIe4eOHO —
NpOGUIAKTUYECKUM TUTAHUEM.

64. | CoBpeMeHHbIE NPEICTABICHUS O KAYECTBEHHBIX M KOJTMYECTBEHHBIX MOTPEOHOCTAX Ue-
JIOBEUECKOTO OPTaHMW3Ma B MTUIIEBBIX BENIECTBAX

65. | XapakTepucTHKa TEXHUYECKHX CPEACTB IS H3MEPEHHSI OCHOBHBIX MTAPAMETPOB TEX-

HOJIOTUYECKUX MPOLIECCOB, CBOMCTB CHIPHS, MONY(HaOpUKaTOB U KauyecTBa FOTOBOM
MPOTYKIIUH
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66.

Opranu3zanys U OCyIIEeCTBICHHS TEXHOJIOTHYECKOTO Mpoliecca MPOU3BOACTBA MPO-
JYKIIMU TIUTAHUS ¢ Y4€TOM 0COOCHHOCTEN MUTAHUS PA3JIMYHBIX TPy HACEICHUS

67. | llonstue o pexxrMax MUTAHUS;, POJIb PSKUMA TIUTAHUS JUIS 3JI0POBbsS YEJIOBEKA

68. | IIuma — kak papmakosorndeckuii hakTop

69. | Kparkas xapakrepucTrka Je4eOHBIX CBOMCTB Pa3IMUHBIX MIPOTYKTOB MUTAHUS

70. | be3BpeqHOCTh NPOAYKTOB MUTAHUS — BayKHEiIas mpobiieMa COBPEMEHHOCTH

71. | Pomb mutanus B mpo(UIIaKTHKE HEKOTOPBIX PACIIPOCTPAHCHHBIX OOJIE3HEH ITUBUIIN3A-
uuu. HanpaBienust pa3BUTHs NUIIEBONH OMOTEXHOJIOTUU U MPOPUIAKTHUECKON MeTu-
UHEL B 21 Beke.

72. | XapaKTepuCTHKa OCHOBHBIX MUIIEBHIX J00aBOK (yIyUIIUTEIN BHEIIHETO BUIa U Opra-

HOJIENITUYECKHUX CBOICTB, BEIIECTBA, COXPAHSIOIINE KAYeCTBO, YCKOPSIOIIUE CPOKH H3T0-
TOBJICHUS U JIp.)
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ITokazatenn mu KpUTEPpUU OUHCHUBAHUA IJIAHUPYEMBIX PE3YJAbBTATOB OCBOCHUA

IIKAaJIa OHCHUBAHUSA

KOMIIETEHIIMT M pe3yJIbTaTOB 00y4eHHs,

Yposens
HNHaukaTop 10CTHKEHUS Kpurepuu
IxaJsa oueHuBaHus ®opMupyeMbie KOMIETEHIUH OCBOCHHS
KOMIIeTeHIHH OLICHMBAHUSA .
KOMIeTeHIu i
1 2 3 4 5
3HaeT BepHO U B MOJHOM O0beMe: TEXHO-
JIOTUW TPOM3BOJCTBA M OPraHW3allMu IPO-
W3BOJCTBEHHBIX W TEXHOJOTMYECKUX IIpO-
[IK-1.5. Odopmisier U3MEHEHHUs | IECCOB MPOIYKIMH OOIIECTBEHHOTO IHTa-
IIK-1. CnocobGeH oOpraHu3oBbI- ¢ P! " POALYKIL IlI
N B TEXHMYECKOW M TEXHOJIOTHYE- | HUS MacCOBOTO M3TOTOBJICHHS U CIIEIMAIIH-
BaTh TEXHOJIOTMYECKHI MpoLecc .
N CKOH JOKYMEHTallMd TIPH KOp- | 3MPOBAHHBIX IHIIEBBIX MPOIYKTOB, C yde-
B paMKax IPHHATOH B OpraHU- o
PEKTHPOBKE  TEXHOJIOTHYECKUX | TOM (H3HOJOTHIECKUX MOTpeOHOCTEH pas-
85-100 3alMM TEXHOJIOTMU IPOM3BOJI- v .
«OTJIUYHO» MIPOLECCOB M PEXHMOB MPOM3- | JMYHBIX TPYII MOTPEOUTENCH. MpoaBuHyTHIH
0aJ10B CTBa MPOIYKIUH OOIIECTBEHHO-
BOJICTBA NPOJYKIMH OOINECTBEH- | YMeeT BePHO M B IOJIHOM 00beMe: BECTH
rO THTaHUS MacCcOBOTO W3rO-
HOTO THTAaHHWS MAacCOBOTO H3rO- | OCHOBHBIE  TEXHOJIOTHYECKHE  IIPOIECCHI
TOBJICHUSI M CIICIMAIN3UPOBAH-
TOBJEGHUS W CHEIWAIM3HPOBAH- | IPOM3BOACTBA NMPOAYKIMH OOIIECTBEHHOTO
HBIX MHIIEBBIX MPOJTYKTOB
HBIX THIIEBBIX IPOJYKTOB MUTaHHUSI MAaCCOBOTO M3TOTOBJICHHS U CIICIH-
AIM3UPOBAHHBIX MHUILEBBIX IMPOAYKTOB, C
yueToM (QHU3HMOJIOrMYECKUX MOTpeOHOCTEH
Pa3IUYHBIX TPYII MOTpeduTenei.
3HaeT ¢ He3HAYMTEJHLHBIMM 3aMe4YaHMsI-
MH: TEXHOJIOTMHM TIPOU3BOJCTBA U OpTaHH-
3al[MM MPOM3BOJCTBEHHBIX U TEXHOJIOTHYE-
CKUX THPOLECCOB MPOAYKIMU OOIECTBEHHO-
IIK-1. Cnocoben opranmzossl- |IIK-1.5. Odopmiser u3MeHeHUs port POLyKH HI
. N rO THTaHWS MacCOBOTO HW3TOTOBJICHHS U
BaThb TEXHOJIOTMYECKUI TPO- | B TEXHMYECKOW M TEXHOJOTHYe-
. o CHELUAIU3UPOBAHHBIX THUIIEBBIX IPOIYK-
Lecc B paMKax NPUHATOW B Op- | CKOM JOKYMEHTalMu IIpHU KOp-
TOB, C y4eTOM (PM3HOJIOTHYECKUX MTOTPEOHO-
TaHU3alUN TEXHOJIOTHH TPOW3- | PEKTUPOBKE  TEXHOJIOTHYECKHX 2 o
70-84 CTeil pa3JInyYHbIX TPYIIII TOTPEOUTENEH. .
«XOpOIIo» BOJICTBA NPONYKIMH  OOIIe- | IIPOLECCOB M PEKUMOB HPOU3- IoBbImeHHBIH
0aJI0B YMeer ¢ He3HAYMTEJLHBIMH 3aMeYaHMs-
CTBEHHOT'O IIMTaHMS MAacCcOBOTO | BOACTBA MPOAYKIIMU OOILIECTBEH-
MH: BECTH OCHOBHBIE TEXHOJIOTHYECKHE
W3rOTOBIICHHUSI M CIEUHAJIM3H- | HOTO MHTaHHWS MacCOBOTO H3ro-
MPOILIECCHl POU3BOJICTBA MPOAYKIMU O0IIe-
POBaHHBIX MHILIEBBIX MNPOJYK- | TOBJIEHHUS M CIEHUAIM3UPOBaH-
CTBEHHOT'O TNHUTAHUSI MacCOBOTO H3TOTOBJIE-
TOB HBIX MHIIEBBIX MPOAYKTOB
HUSLT W CIEUUATM3UPOBAHHBIX  MUIIEBBIX
MPOIYKTOB, C YYeTOM (PH3HOIOTHUECKUX
MOTPEOHOCTEN PA3NUIHBIX TPYIIT MOTPEOH-
Tenen.
1 2 3 4 5




50-69
0aJJ10B

«YAOBJICTBOPUTECJIBHO»

IIK-1. CriocobGeH opraHu30BEI-
BaTh TEXHOJOTHYECKUH TMpPoO-
[[eCC B PaMKax MPHHSITON B Op-
raHU3alM{ TEXHOJIOTUH MPOU3-
BOJICTBA TMPOIYKIUU  OOIIe-
CTBCHHOI'O ITMTAaHUA MAaCCOBOI'O
W3TOTOBJICHUSI M CIICHUAJIHN3U-
POBAaHHBIX MHUIIEBHIX MPOIYK-
TOB

[IK-1.5. Odopmisier u3mMeHEHUS
B TEXHMYECKOW M TEXHOJOTrHYe-
CKO#l JIOKYMEHTAIlUd IpH KOp-
PEKTUPOBKE  TEXHOJOTMYECKUX
MPOLIECCOB M PEXHUMOB IPOU3-
BOJACTBA  MPOIYKIMU  OOIIIe-
CTBEHHOTO MHTAaHUS MAacCOBOTO
W3TOTOBJICHUS M CIICLUATIH3UPO-
BaHHBIX IUILEBBIX IPOIYKTOB

3Haer Ha 06a30BOM YpOBHE, ¢ OIIMOKAMU:
TEXHOJIOTUH ITIPOU3BOJCTBA M OPTaHH3AINH
MPOMU3BOJICTBEHHBIX M  TEXHOJIOTUYECKHX
HPOLECCOB MPOAYKIMU OOIIECTBEHHOIO IH-
TaHUsI MacCOBOTO0 M3TOTOBJICHHUSA U CIIEIUa-
JU3UPOBAHHBIX MUILEBBIX MPOAYKTOB, C
yuyeToM (QH3HOJIOTHYECKUX IOTpeOHOCTEH
Pa3IUYHBIX TPYIII MOTpeduTeneit.

YMeer Ha 0230BOM YpPOBHeE, ¢ OIIMOKAMM:
BECTH OCHOBHBIC TEXHOJIOTHYECKHE TIPOIIEC-
CHl TIPOM3BOJCTBA NPOAYKIMH OOIIECTBEH-
HOTO IHTaHHWS MAaccOBOTO H3TOTOBICHUS U
CHELHUATN3UPOBAHHBIX THUINEBBIX MPOTYK-
TOB, C y4eTOM (PH3HOJIOTHYECKUX MTOTPEOHO-
CTEH pa3IMYHBIX TPYHII HOTPEOUTEICH.

ba3oBblii

MmeHee 50
0aJJ10B

«HEYTOBJIETBOPUTECIHHO»

IIK-1. CnocoGeH opraHu3OBHI-
BaTb TEXHOJOTUYECKUN TIpo-
LIECC B paMKax IPUHATOH B Op-
TaHn3alu TEXHOJIOTUH MPOU3-
BOJCTBA MPOAYKIUH  OOIIIe-
CTBCHHOTO IMTUTAHUS MAacCOBOTO
W3TOTOBIICHUS W CIICUAIN3HU-
POBAaHHBIX TIHIIECBBIX TPOIYK-
TOB

MK-1.5. Odopmisier n3MeHeHus
B TEXHMYECKOH M TEXHOJOTHYe-
CKOM JIOKyMEHTalluh IIpU KOp-
PEKTHPOBKE  TEXHOJIOTMYECKHUX
HpPOLECCOB M PEXKUMOB IIPOH3-
BOJICTBA MPOJIYKIUH OOIIECTBEH-
HOTO TIMTaHUS MAaccoBOTO M3IO-
TOBJIEHUS W CIEIHAIN3UPOBAH-
HBIX MHUIIEBHIX IPOTYKTOB

He 31aeT Ha 62a30BOM ypOBHe: TEXHOJIOTUH
MPOM3BOJICTBA M OpPraHM3allMU IIPOU3BOA-
CTBCHHBIX U TCXHOJOTMYECKUX MPOLECCOB
MMPpOAYKIIUKN 06IJ_[eCTBeHHOFO IIUTaHUA Mac-
COBOTO M3TOTOBJICHHS U CIICIUATHU3UPOBAH-
HBIX TIHIIEBBIX MPOAYKTOB, C y4eToM (H-
3MOJIOTHUECKUX TIOTPEOHOCTEH pPa3IUUHBIX
IpyMI HOTpeduTenei.

He ymeer Ha 0a30BOM ypoBHe: BECTH OC-
HOBHBIE TEXHOJIOTMYECKHE IPOIECCH Mpo-
W3BOJICTBA NPOIYKINHU OOIIECTBEHHOTO IH-
TaHUsI MacCOBOT0 M3TOTOBJICHHS U CIIELUa-
JU3UPOBAHHBIX MUILEBBIX MPOAYKTOB, C
y4eToM (QHU3MOJIOTHYECKUX IOTpeOHOCTEN
Pa3IUYHBIX TPYIII MOTpeduTeNei.

KomMmnerennuu ne
copmupoBaHbI
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