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1.IlepevyeHb KOMIIETEHIUI M OLIEHKA X (JOPMHUPOBAHMSA B NpoLecce 0CBOCHNS TMCIUTINHBI

B pesynprare ocBoenus OIIOIT oOydatomuiicst TOMMKEH OBIAIETh CIIEAYIOIINMHE pe3yibTaTaMu 00ydeHust o nucturumHe(Moxyiio): «BMOTEXHOJIOI US»

Ne | Kontposupyembl Kon Coaep:xanue Bomnpocsi TemMbl Ne Tecra, Ne 3apayu, Tema HaumenoBanue | Ilkana
n/n € pasieJibl KOHTpoOJIN KOMIeTeHIuH/ NpoBePsI0 NMPOBePsI0 | NMpe3eHTall OIICHOYHOTO OLlCHHBA
(rembl) pyemoi HHIAKATOPA mero meii nu/pedep cpeacrea Hust
JMCIHILTHHB! KommereH JTOCTUKEHUS OCBOEHHE OCBOEHHE atau
(3Tansl o (Mam
dopMupoBanHs | eé wacTu) / KOMITETeHIIHH KOMIIETEHI] | KoMmeTeHH | ap.popm
KOMIIeTeHIHiA) H ee HH/IEeCKPHII | MU/MeCKPHN | KOHTPOJS
dopmyinu TOpa TOpa
POBKa —
mno
JKEJTAHUI0
1 buorexHonorus ullK-4.2. Oka3zaHue BBeaenne B OMOTEXHOIOTHIO. 1-10 1 1-2 YcrHplld  oTBeET, | B
Kak Hayka u cdepa KBaTH(DHUIUPOBAHHON Hctopus pa3Butusi. CTaH/IapTH3HPOB | COOTBETC
MIPOU3BOJICTBA. MEIULIMHCKOM MOMOIIH BuoTexHONOTHs JIeKapCTBEHHBIX AHHBIH TBUH C
10 CBOEH cpencts. buorexnuka. CBs3b TECTOBBIH n4.2.2
CIELUAIBHOCTH C OMOTEXHOJIOTUH C KOHTPOJIb,
HCIIOJIb30BaHUEM (hyHIaMEHTaIBHBIMU HayKaMH. pedepar,
COBPEMEHHBIX METOJIOB BromemunuHCKHE TEXHOIOTHH Mpe3CHTAIHH.
NpoQUITAKTHKH, (nonsiTHE). Pemenne
pa3penIeHHBIX IS CUTYaIlHOHHBIX
3amad.

MIPUMEHCHUS B
MEIUITUHCKOH TIPaKTHKE




BrnooObekTh! kKak ullK-4.2. OxkazaHue brnooObekTHI (oHATHE). 1-10 1-2 VYcrueiit otBet, | B
CPEICTBO KBaNU(UINPOBAHHOMN Knaccudukanms 6noo0bEKTOB. CTaHIAPTU3UPOB | COOTBETC
IIPOU3BOJICTBA MEAUIUHCKON TOMOIITH MakpoOH1000BEKTHI YKUBOTHOTO AHHBIH TBUU C
JIEKapCTBEHHBIX, 10 CBOEH MIPOUCXOKACHHA. BIOOOBEKTHI TECTOBBIN n.4.2.2
npoduIaKTHIECKH CIELHAIBHOCTH C PACTUTENIBHOTO IPOUCXOXKIEHHS. KOHTPOIIb,
XU UCTIOJIb30BaHUEM Broo0BEKTEI-MUKPOOPTaHU3MBI. pedepar,
JTUArHOCTHYECKUX COBPEMEHHBIX METOJIOB broo0BEKTH MAKPOMOIIEKYJIBI C MIPE3CHTAIHN.
IIpenapaToB. npoHUIaKTHKH, (hepMEHTAaTUBHOM aKTHBHOCTBIO. Pemenne
pa3speLIeHHBIX UL CUTYallHOHHBIX
MIPUMEHEHHUS B 3ajad.
MEJIMLIUHCKON MPaKTUKE
CogepuiencteoBan | ullK-4.2. Okazanue I'eneTnyecknue OCHOBBI 1-10 1-2 Yeruelii  otBeT, | B
He U CO3JlaHHe KBaNNU(ULIUPOBAHHOMN MyTareHesa u celeKIuu. MeTosl CTaHIAPTU3UPOB | COOTBETC
O01000BEKTOB MEJULIMHCKON MTOMOIIYU KJIETOYHOM MHXCHEPUU JJIS AHHBII TBHUH C
METOaMuU 10 CBOEH [IOJIyYEHUs JICKAPCTBEHHBIX U TECTOBBIN n.4.2.2
KJIETOYHOH 1 CHELUAIBHOCTH C JIUarHOCTHYECKUX MpenapaToB. KOHTPOIIb,
TEHHOU UCTIOJIb30BaHUEM pedepar,
HH)XEHepUHU COBPEMEHHBIX METOJIOB MIpE3eHTAlHH.
IpoQUITAKTHKH, Pemenne
pa3spelIeHHBIX UL CUTYallMOHHBIX
NPUMEHEHUS B 3a1a4.
MEJIMLIUHCKON MPaKTHKE
O061rue BOIpock ullK-4.2. Oxazanue Ponb dpyHIaMeHTaTBHBIX 1-10 1-2 VYerubiii  oTBeT, | B
OMOXMMUYECKOM KBaJTH()HUINPOBAHHOM UCCJIEJOBAHUN B CTAHOBJICHUU U CTaHIAPTU3UPOB | COOTBETC
OMOTEXHOJIOTUH MEIUITUHCKON TTOMOIITH pa3BUTUH OMOXMMHUYECKON AHHBIH TBUH C
10 CBOEH 6uotexnonoruu. ['eHomMuKka u ee TECTOBBIN m.4.2.2
CIENHANBHOCTH C 3HA4YeHHE /TS TOMCKA HOBBIX KOHTPOJb,
HCIIOJIB30BaHHEM nekapcTB. [IpoTeomuka, ee pedepar,
COBPEMEHHBIX METOJIOB METOJbI ¥ POJIb B MOUCKE HOBBIX MIpe3eHTAlHN.
NpoQUITAKTHKH, (hapMaKoIOTHYECKHUX CPE/ICTB. Pemenne
pa3penIeHHBbIX Ul OCHOBHBIE HAIIPABICHUS CUTYallMOHHBIX
IPUMEHEHHUS B nH(OPMaMOHHBIX TEXHOJIOTHH B 3a71a4.

MGHHHHHCKOﬁ IIPAaKTUKE

OMOXUMHYECKON OMOTEXHOJIOIUU
(6uomndpopmaruka). CUrHAIBHO-
KOMMYHHUKATHBHBIE MOJICKYJIBL.
B03MOXHOCTH HCIIOIL30BAHMS.




PexomOunanTHbie | ullK-4.2. OxkazaHue Wncynun. MaTepdepoHs!. 1-10 1-3 VYcrueiit otBet, | B
Oenku u KBaNU(UINPOBAHHOMN I'opMmoH pocTa. DpUTPONIOITHH. CTaH/IapTH3HPOB | COOTBETC
TIOJIMIIETITUIBI MEIUIMHCKOM MOMOIIH [entunHble hakTOphl pocTa. AHHBIN TBUH C
o CBOCH BunocnenuduaHOCTD. TECTOBBIN m4.2.2
CIEINATBHOCTH C TpaanoHHBIE W TEHHO- KOHTPOJIB,
HCTIONIb30BaHUEM WHKCHEPHBIE METOABI MO~ pedepar,
COBPEMEHHBIX METO/IOB myqeHust. OCOOEHHOCTH KOHTPOJIS TIPE3EHTAIHH.
IpOIITaAKTHKH, KauecTBa. MeToabl OlpeaeaeHust Pewenune
pa3pemeHHBIX A (IpUMEHHTENBHO K HHCYJINHY). CHUTYaI[HOHHBIX
NPUMEHEHUS B 3aj1ay.
MEJIMLIUHCKON MpPaKTUKE
NmmobmnuzoanH | ullK-4.2. Oxkazanue WmxeHepHast 3H3UMOJIOTHSL. 1-10 1-2 VYcrablil  oTBeT, | B
bIe OMO0O0OBEKTHI B KBaN(UINPOBAHHOMN ViMMoOnIn3oBaHHbIE KIETKH 1 CTaH/apTH3HPOB | COOTBETC
YCIIOBUSX MEIUIMHCKOM MTOMOIIH (epMeHTHI B aHHBIN TBUH C
IIPOU3BOJICTBA. 10 CBOEH OHMOTEXHOJIOTUUECKOM TECTOBBIN n.4.2.2
CIELIHANBHOCTH C MIPOU3BO/ICTBE. KOHTPOIIb,
HCIIOJIb30BaHUEM pedepar,
COBPEMEHHBIX METOJIOB Npe3eHTalNH.
npoQUITaKTHKH, Pemenne
pa3pereHHbIX s CUTYaI[MOHHBIX
NPUMEHEHUS B 3ajad.
MEJIMIMHCKOHN MPaKTHKe
CoBpeMeHHbBIe ullK-4.2. Oxazanue [oxxons! B n3yueHNH 1-10 1-2 Vcerueiii oTBer, | B
metosl JJHK- KBaTH(PHUIHPOBAHHOM HaCJIEICTBEHHOU CTaHIAapTU3UPOB | COOTBETC
JINarHOCTUKH MEIUIMHCKOM MOMOIIH TIPEAPACIIONIOKEHHOCTH K AHHBIN TBUH C
HACJIEICTBEHHBIX o cBOeH CTOMATOJIOTMYECKUM TECTOBBIN m4.2.2
CTOMATOJOTHYECKH CIENIHANBHOCTH C 3a00JIEBaHUSM YeJIOBeKa . KOHTPOIIb,
X 3a0boneBaHHN HCIIOJIB30BaHHEM CoBpeMeHHbIE BO3MOKHOCTH pedepar,
COBPEMEHHBIX METOJIOB MOJIEKYJISIPHO-TEHETHYECKHX Npe3eHTalNH.
npodUIaKTHKH, METOJIOB B TUArHOCTUKE U Pewenne
pa3pereHHbIX s npo(uIIaKTHKE HACIIEACTBEHHBIX CUTYaI[HOHHBIX
IIPUMEHEHHUS B 6oe3Heit. 3az1a4.

MGHHHHHCKOﬁ IIPAaKTUKE




8 Nmmynobuorexno | ullK-4.2. OxkazaHue MMyHOOHOTEXHOIOT S 1-10 1-2 VYcrueiit otBet, | B
JIOTHS KaK OJIMH U3 KBaNU(UINPOBAHHOMN (monsitue). IMMyHHBIE CTaHIAPTU3UPOB | COOTBETC
pas3zenos MEAUIUHCKON TOMOIITH CBIBOPOTKH. BakuunHel. AHHBIN TBUH C
OHMOTEXHOJIOTHHA 10 CBOEH PexomMOMHAHTHBIE BAKIIMHEL. TECTOBBIN n4.2.2

CIEINATBHOCTH C KOHTPOJIB,
HCIIONIE30BaHUEM pedepar,
COBPEMEHHBIX METO/IOB TIPE3EHTAIHH.
IpOIITaAKTHKH, Pemenne
pa3pemeHHBIX A CHUTYaI[HOHHBIX
NPUMEHEHUS B 3aj1ay.
MEJIMLIUHCKON MPaKTUKE

9 buorexHomnorust u | ullK-4.2. Oxkazanue Oprasuzaius KOHTPOJIA 3a 1-10 1-2 VYcrHeiit otBeT, | B
pOOIEMBI KBaTH()HUIHPOBAHHOMN O0XpaHOU OKpY’KarolleH cpespl B CTaHJAPTU3UPOB | COOTBETC
9KOJIOTUH U MEAUIIUHCKON TOMOIITH YCIOBUSIX OMOTEXHOJIOIMYECKOTO AHHBIN TBUH C
OXpaHbl 10 CBOEH npousBocTBa. Kiaccudukanus TECTOBBIN n.4.2.2
OKpYXaromIen CIEINATBHOCTH C OTXO/JIOB. KOHTPOJI,
cpezbl HCIIONIb30BaHUEM CxeMBbl OYHUCTKH. ADPOTEHKH. pedepar,

COBPEMCHHBIX METO/IOB AXTHBHBIN W U BXOZSIIAE B HETO TIPE3EHTAIHH.
IpoQUITAKTHKH, MHUKpOOpranu3Mbl. OCHOBHBIE Pemenne
pa3peIeHHBIX IS XapaKTEePUCTHUKHU ITAMMOB CHUTYaI[MOHHBIX
NPUMEHEHUS B JIECTPYKTOPOB. 3ajad.
MEJIMLIUHCKON MpaKTUKE

10 | IlepcuekTuBbI ullK-4.2. Oxkazanue Buotexunonornueckne npoaykrer | 1-10 1-2 YcrHBIN OTBeET, | B
pasBUTHS KBaIN(UINPOBAHHON HOBBIX ITOKOJICHHH. CTaH/IapTH3HPOB | COOTBETC
OMOTEXHOJIOTHH B MEIUIMHCKOM MOMOIIH Kommeprmanuzamus AHHBIN TBUH C
XXI Beke. o cBOeH OMOTEXHOIOTHIECKOTO TECTOBBIN m4.2.2

CIENIHANBHOCTH C HPOHU3BOJCTBA. KOHTPOJb,
UCIIOJIb30BaHHEM [epcriekTHBBI pa3BUTHSI HAYUHBIX pedepar,
COBPEMEHHBIX METOJIOB U MIPAaKTHYECKUX HANpPaBJICHUH MPe3eHTAIHH.
npodUIaKTHKH, OMOTEXHOJIOTHH. Pemenne
pa3pelIeHHBIX IS CUTYaI[HOHHBIX
MPUMEHEHUS B 3a1ad.
MEIUINHCKOM MPaKTHKe [IpoBenenue

KpYTJIOTo cToja




2. Texyuuii KOHTPOJIb yCIIeBA€MOCTH Ha 3aHATHSX CEMHUHAPCKOro THNA (CEMHHApHI, IPAKTHYECKHE
3aHATHS, KIMHUYECKHE IPAKTUUYECKHE 3aHSATHUA, IPaKTHKYMBI, JIaOOpaTOpHbBIE pPabOThl), BKJIIOYasl
3aJaHHUsl CAMOCTONITEJIbHOI PadoThl 00y4yalomuxcsa,npopoauTcs B popmax:

- YCTHBIH OTBeT (B COOTBETCTBHM C TEMOW 3aHATHA B paboyell mporpamMme TUCHUIUIMHBINA
TIepeyHeM BOIPOCOB IS CAMOKOHTPOJIS TIPH M3YUYEHHUH Pa3JIeoB TUCIUILTUHB —I1.I1. 4.2, 5.2 paboueit
IPOrpaMMBbl AUCLUIIINHEI);

- CTaHAapPTU3UPOBAHHBIA TECTOBBIN KOHTPOJIb [0 TEMaM H3y4aeMON AUCIHUILIHHBL,
- HaricaHue pedepaTos, (TIpe3eHTAITHH);
-pelleHne CUTYallMOHHBIX 3a7ad.
- IPOBEJICHUE KPYTIIOTr0O CTONA
Breibop ¢GopMmbl TeKyliero KOHTPOJII Ha KaKAOM 3aHATUH OCYIIECTBIISICT MpernojaaBaTenb. DopMbl
TEKyILET0 KOHTPOJISL Ha OHOM 3aHATUH Yy pa3HbIX 00yJaroIuXcsi MOTYT ObITh pa3nudHbIMu. KoHKpeTHYIO
(dopMy TeKylIero KOHTPOJIS y KaXI0ro o0ydaromerocs onpeaenser npenogasarens. Konndectso dpopm
TEKyIEro KOHTPOJsI Ha KaKIOM 3aHSATHU MOXET OBITh Pa3IMUHBIM U ONpEACISeTcsl MpenoaaBaTesieM B
3aBHCUMOCTH OT LieJIeH U 3a1a4 3aHATHS.
2.1 TunoBble KOHTPOJbHBIE 32/IaHUS] WJIM MHbIe MAaTePUaJIbl, HeOOXOAMMBbIe /151 OLeHKH 3HAHMIA,
yMeHHUii, HABBIKOB H (W/JIM) ONbBITA [eSTEJbHOCTH, XapaKTepHU3yIOUIUX 3Tanbl (OpMHPOBAHUS
KOMIIeTeHIIHI B Npolecce 0CBOeHUsI 00pa30BaTeJbHOI POrpaMMbl
2.1.1 CraniapTU3MpPOBaHHBIN TECTOBBIIi KOHTPOJIb (10 TEMaM HJIU pa3/iesiam)
Tema 1.
. Bo3HUKHOBeHHE TEeHOMHMKH KAaK HAYYHOH THCHHMIIIUHBI CTAJI0 BO3MOKHBIM MOCJIE:
. yctaHoBneHus cTpykTypsl JJHK;
. CO31aHMA KOHIIETILINY T€Ha;
. mudepeHIannuy perysITOPHBIX U CTPYKTYPHBIX YYaCTKOB T'eHa;
. TIOJIHOT'O CEKBEHUPOBAHMS I'€HOMA Y pslia OPraHU3MOB.
CylecTBeHHOCTh FeHa Y NATOreHHOr0 OPraHu3Ma - KOAMPYeMblil TeHOM NPOAYKT He00X0IuM:
. JUIA pa3sMHOXKEHHS KIETKU;
. JUTA TIOJUIep KaHUs KU3HEIEATEIbHOCTH;
. U1l UIHBA3UH B TKaHH;
. JUIS ’HAKTUBAI[MH aHTUMUKPOOHOT'O BEIIECTBA.
I'ensl house keeping y naToreHHOro MUKpOOpraHu3Ma 3KCIPecCHPYIOTCS:
. B MH(QUIUPOBAHHOM OpraHU3Me X035UHa
. BCeraa
. TOJIBKO Ha UCKYCCTBCHHBIX MUTATCIIbHBIX CpEaAax
. IOJ] BIUSIHUEM HHAYKTOPOB
IIporeomuka xapakTepu3yeT COCTOSIHHE MUKPOOHOI0 NATOreHA:
. 10 (hepMEHTATUBHOM aKTUBHOCTH
. TI0 CKOPOCTH pocTa
. TIO DKCTIPECCUH OTIIENIbHBIX OETIKOB
. TI0O HaX0X/IEHUIO Ha KOHKPETHON CTa Ul POCTOBOTO ITH KJIa
[ mosty4yeHus MPOTONJIACTOB M3 KJIETOK FPHOOB HCIOJIB3YyeTCs:
. IU301UM
. TPUIICHH
. «YIUTOYHBINA (hEePMEHT»
. IETICUH
. 32 o0pa3zoBaHueM NPOTOIIACTOB W3 MHKPOOHBIX KJIETOK MOMKHO CJCIUTH ¢ TOMOIIBI0 METOAOB:
. BUCKO3HMETPUHU
. KOJIOpUMETPUH
. ha30BO-KOHTPACTHOM MUKPOCKOITHH
. BJIEKTPOHHON MUKPOCKOIIMH
J1s mosty4yeHus NPOTONJIACTOB U3 0AKTEPHAJBLHBIX KJIETOK HCNOJIb3yeTcs:
. TU30LIUM
. «YTUTOYHBINA (hepMEHT»
. TPUIICUH
. HarnanH
8. O0bequHeHNE TeHOMOB KJIETOK Pa3HbIX BUAOB U POJ0B BO3MOKHO IIPH COMATHYECKOH 6
ruOpuAN3aNUM;

PO, I PPN, RO, NV, DDEDREOUNDNP,WRWQDRDELWNDAPL,NDEWNDRERE



1. TONBKO B IPUPOTHBIX YCIOBUSX;

2. TOBKO B HCKYCCTBEHHBIX YCIIOBHSIX;

3. B IPUPOJHBIX U UCKYCCTBEHHBIX YCIOBHAX

9. Boicokasi cTA0MJIbHOCTH MPOTOILIACTOB JOCTUTAETCH NPU XPAHEHUU:
1. Ha x0MONTy;

2. B THTIEPTOHHWY €CKOH Cpeie;

3. B cpene ¢ J00aBIeHNEM aHTHOKCUIAHTOB; 4. B aHA3POOHBIX YCIOBHSIX.
10. HommyTuiaenraukoias (II3I7), BHOCHMBIIi B CyCleH3HI0 MPOTOIJIACTOB:
1. crtocoOCTBYET UX CIUSHHUIO;

2. mpeso TBpalaeT ux CIHsHUE,

3. NOBBIIIAET CTAOUIIBLHOCTD CYCIICH3UU;

4. mpemoTBpaaeT MUKPOOHOE 3apa’KeHHUE.

OTBETHI:
1 2 3 4 5 6 7 8 9 10
4 2 2 3 3 3 1 2 2 1
Tema 2.

1. CkpuHHHT (JIEKAPCTB)

. COBEPILIEHCTBOBAHHUE ITyTEM XUMHUYECKOH TpaHChOpMaIiu

. COBEPILIEHCTBOBAaHUE ITyTeM OHOTpaHC)OpMAIH

. IOUCK ¥ 0TOOp (“IpocerBanue”) MPUPOTHBIX CTPYKTYP

. TIOJIHBIA XUMHAYECKHUI CHHTE3

. IPOBeJICHHE MCCIIeJOBaHMSI METOAOM MaTEeMaTHUECKOTO TNIAHUPOBAHHS YKCIIEPUMEHTA
CaadbivMu ToukaMu” epMeHTEpa Ha3bIBAIOT:

. DJIEMEHTBI KOHCTPYKLMH Hanbosee MoABEP>KEHHbIE KOPPO3UU

. BJIEMEHTHI KOHCTPYKIMY B KOTOPBIX BO3MOXKHA pa3repMeTH3aus

. TPYIHO CTEPHIIN3YEMbIE DIIEMEHTHI KOHCTPYKIIUH

. obnactu epMeHTEpa B KOTOPBIE 3aTPyAHEHA TIOCTaBKa KUCIOPOIa

. obnactu hepMeHTEpa B KOTOPHIX HAPYIIIEH TETNIOOOMEH

Coeaunenue — Juaep 3To:

. CaMbli aKTUBHBIH JICKApPCTBEHHBIH Ipenapar

2. coeAMHEHHE, KOTOpPOE 00JIa1aeT KeIaeMol, HO He ONTUMAIbHOW OMOAKTHBHOCTBIO, U MOXKET OBITh
IIPOTOTHUIIOM JICKapCTBa

3. coemMHEeHKE, KOTOPOe NpH nepBuaHOM HTS-ckpuHHMHTE MOKa3ano OMOaKTUBHOCTh

4. coeuHEHNE, KOTOPOE TOKA3aJI0 HAWTy4IlIne pe3ysbTaTa MpH KIMHUYECKUX UCTIBITAHUIX

5. coenuHeHue, o0nagaroniee HauMEHbIIEeH ce0eCTOMMOCTBIO ITPU POU3BOACTBE

4. Monnep:xanue KyJbTypbl NPOAYLIEHTA HA ONpPedeJeHHOH CTAIUN PA3BUTHS B XeMOCTaTe
OCYLIeCTBJIIETCA 32 CYeT:

1. perynupoBaHus CKOPOCTH MOJAYM MUTATEILHON Cpeibl

2. mojIepKaHusl KOHIIEHTPAIMKA OJHOTO U3 KOMIIOHEHTOB TUTATEIBHON CPENlbl Ha OIPEICICHHOM
ypOBHE

3. I3MEHEeHHEM MHTEHCHBHOCTH I€PEMEIIUBaHNS

4. N3MEHEHUEM TEMIIEPaTyPhl

5. I3MEHEHWeM CKOPOCTH MOAayH BO3AyXa

5. Jepuuur BuTamuHa Bl npu KyJIbTUBMPOBAHUM THAMUHIETEPOTPO(PHHIX MUKPOOPTraHM3MOB Ha
NUTATEeJIbHOU cpele coaep:kaieil H-nmapaguHbl NPUBeIeT K HAKOIUIEHHIO B cpeje:
1. TMMOHHOMN KHCIOTHI

2. MUPOBUHOTPATHON KUCIOTHI

3. 0-KeTOrIyTapOBOil KHCIOTHI

4. maBeneBOYKCYCHON KUCITOTHI

5. INIMOKCHIIOBOM KUCJIOTBI

6. KajsrycHble KyJIbTYPhI HYKI1aI0TCS B OCBELLEHUH JIJIS:

1. Ans ocymIecTBIICHHS B KJIETKaX MPOLeccoB (POTOCHHTE3A

2. st oOpa30BaHUs BTOPHYHBIX META0OJIUTOB

3. 11t OCYIECTBICHUS IPOLIECCOB KIETOYHOH nuddepeHumannun

4. 11 MTHULMALIWUY TIPOLIECCOB JIETICHHS KIETOK

5,711 HHUIWAITUH [TPOIIeCcCOB MOpQoreHes3a

— W W B WN=DNOBRAWND—



7. ®epMeHTEp PadoOTAIONIUI B peKUMe “HAeaJbHOT0 BbITECHEHHsT” HanboJ1ee MOAXOAUT AJIsi
NpOBeIEeHNs:

. @3pOOHBIX MPOLIECCOB

. AHadPOOHBIX MPOLIECCOB

. KaK a’poOHBIX, TaK M aHAIPOOHBIX

. TIPOTIECCOB OMOCHHTE3a BTOPUIHBIX METaOOINTOB

5. mpoleccoB MacITabUpPOBaHMs BEIPAIIMBAHUS MUKPOOPTaHU3MOB

8. Jlob0aBiienne OUCyIb(PUTA HATPHUSA B KYJbTYPY APOKiKei, 0CYIIeCTBIAIOIIMNX CIUPTOBOE
OpokeHUe, MPUBENET K:

1. yBeIMYEHHIO BBIXOAA CIMpTa

2. 00pa30BaHUIO YKCYCHOW KUCIIOTHI

3. 00pa30BaHMIO IIIMIICPHHA

4. UHTEHCUBHOMY BBIIEJICHUIO YIJIEKHUCIIOTO Ta3a

5. 00pa30BaHUIO MOJIOYHON KHCIIOTHI

9. /15 BbIiesIeHUs] MPOAYKTOB 0eJIKOBOI NPUPOABLI U3 BOAHBIX PACTBOPOB MCHOJIL3YIOT:
1. comu TsDKEIBIX METAIIOB

2. TPUXJIOPYKCYCHYIO KHUCIIOTY

3. CHJIbHBIE KUCIOTHI U MIETIOYN

4. conmy IMET0YHBIX METAIDIOB (CYIb(aThl M XJIOPUIHI)

5. 6enzon

10. Ins HOpMAJIBLHOTO MPOTEeKAHUS MPOLECCOB MOJY4eHUs] KMCJI0T- HHTepMeauaToB nukiaa Kpedca
Heo0X0auMo:

1. nHTEeHCHBHOE IMOCTYIJICHUEC MUTATCIIbHBIX BEHICCTB

2. MOCTYyIJIEHUE TOCTaTOYHOI'0 KOJIMYeCTBA KUCIOpoa

3. HaJnu4Ke aJbTEPHATHUBHBIX MyTEH PECUHTE3AIIABEIEBOYKCYCHOM KUCIOTHI

4. mpoBeIeHHE MPOLIECCOB B PEKUME TITYOMHHOTO KYJIbTHBHPOBAHHS

Jno0aBlieHHE BEIIECTB-TIPEANIECTBEHHIKOB

A WN —

OTBETHI:
1 2 3 4 5 6 7 8 9 10
3 3 2 2 3 2 2 3 4 3
Tema 3.

1. HanpaBieHHbI MyTarenes — 3To:

1. nenenanparieHHOE UCIIOIB30BAHUE ONPEACIICHHBIX MYTareHOB [T BHECCHUS CIIEU(PUICCKUX
U3MEHEHUH B Koaupyonue nocienoBareabHoctu JJHK

2. LeNeHaIpaBIeHHBIA OTOOP €CTECTBEHHBIX ITAMMOB MUKPOOPTaHU3MOB, 00J1a/Taf0IUX MOJIE3HBIMH
MpU3HaKaMHU

3. UCIIOJTb30BaHNE METO/IOB KJIIETOUHOW WH)KEHEPHH

4. UCTIONTb30BaHUE METOJIOB T€HHOW WH)KEHEPHH U1 BHECEHUS CHelM(PHIeCKUX N3MEHEHUI B
Koaupymomue nocienoareabHoctd JJHK, npuBoasimx k onpeneneHHBIM H3MEHEHUSIM B
AMUHOKHCIIOTHBIX TIOCIIEIOBATEIHHOCTAX LIENEBBIX OENKOB

5. HampaBJIEHHOE BO3JIEHCTBIE MyTareHOB Ha OIPeIeIIeHHbIe OeNK-(hepMEHTHI

2. Hanu4vue peryaupyemMoro npoMoTopa mno3BoJisieT:

1. ocymlIecTBIATh CHHTES IIEIEBOTO MPOIYKTa Ha TFOOOM 3Tarle pocTa KIETOYHOU KYIbTYPhI

2. OCYHIECTBISTH CHHTE3 IEJIEBOTO MPOYKTa HE3aBUCUMO OT TEMIIEPATyphl WIIH KOHIICHTPAIHH
KHCITIOpoJa

3. OCYIIECTBIATH CUHTE3 IEJIEBOT0 MPOIYKTa HE3aBUCUMO OT COCTaBa MUTATEIHHON Cpeibl

4. oCylIecTBIISATh CHHTE3 LIEJIEBOTO MPOIYKTa TOJIBKO Ha OMPEEeNIEHHBIX 3Tanax pocTa KIeTOYHON
KyJbTYpBI IO/ JECTBHEM UHIYKTOPOB

5. YBETMUMBATH BBIXO/I IIEJIEBOTO MPOTYyKTa

3. “AHTHCMBICTOBBIM” HA3bIBAKOT OJIMTOHYKJIEOTH/, KOTOPBIIi:

1. rubpuansyercs c TeHOM U OJIOKUPYET €ro TPAHCKPHUIILHIO

. tubpunuzyercst ¢ MPHK u 6nokupyer TpaHcsimro

. tuopumuzyercs ¢ JJHK u 6mokupyer ee perIukaImto

. KOIUpYyeT cHHTe3 OenKa, KOTOPBIA He y4acTBYET B IIpoLieccax MeTadoImn3Ma

. KOIUpYyeT cUHTe3 OeNKa ¢ HeMPaBUIBHOU CTPYKTYpOH

4. Pu6o3umMsl — 3T10:
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1. cnenuduueckue Moaekyasl PHK, 00amaromiyie kaTaIuTHIECKOW aKTHBHOCTBIO 10 OTHOIIICHHUIO K
npyrum moiekyinam PHK

2. 3TO KOMIOHEHTHI pHOOCOM

3. 370 (hepMeHTHI- HYKIEONPOTEHIbI

4. 310 (hepMEHTBHI, OCYIIECTBIISIONINE CHHTE3 U MTPEBPAIIECHUsT prUOO3BI

5. 3t0 pepmenTsI Koaupytome cuate3 PHK

5. B npoMbIIIIEHHOM cHHTe3e L-ackopOuHOBOI KHCJIOTHI ¢ IOMOLIbIO 0AKTEPUiA 0CYIIECTBIISIIOT
npeBpalleHue:

1. D-rtoxo3s1 B D-copOuToi

2. D-cop6utona B L-copbo3y

3. L-cop0o3bl B 2-KeTO-L-TyJI0HOBYIO KHCITIOTY

4. 2-xeto-L-rynonoBoi kucnotsl B L-acCKOpOHHOBYIO KUCIIOTY

5. TJIIOKO3BI BO (PPYKTO3Y

6. [Tognepkanue KyJIbTypbl NPOAYLEHTA HA ONPeAeIeHHON CTaANUPAa3BUTH B TypOuaocrarte
OCYLIECTBJISIETCSI 32 CYeT:

. KOHTpOJIs Temiiepatypsl 1 pH cpensr

. KOHTPOJIA 33 TOTPeOICHUEM KHCI0pOaa

. HOJAepKaHNS KOHLIEHTPALMY KOMIIOHEHTOB ITUTATEJILHON CPEe/ibl HA OIPEAEICHHOM YPOBHE

. PErYIUPOBaHUS CKOPOCTH MIPOTOKA KUAKOCTH Yepe3 hepMeHTep

. KOHTpOJIA TeMIIepaTyphl

7. IluTaTesbHbIe cpelbl AJIsl KYJIbTYP PACTHTEIbHBIX KJIETOK OTINYAIOTCS OT MUTATeIbHBIX cpe/l
A5 MUKPOOPraHU3MOB M KJIETOK KMBOTHBIX 00513aTeJIbHBIM HAJIMYHEM:

1. yrmeBogoB

2. coenuHeHMit a3oTa u ocdopa

3. CBIBOPOTKH U3 SMOPHOHOB TEJAT

4. puroropMoHOB

5. BUTAMUHOB

8. O KOHIeHTPaUMHU KJIETOK MPOAYIEeHTA NPH TYPONAOCTATHYECKOM peKnMe KyJIbTHBUPOBAHUS
CYAAT No:

1. ckopocTH MOTPEOIICHUSI KUCIOpOIa

2. ”HTEHCUBHOCTH BBIACIICHUA YITICKHCIIOrO Ira3a

3. IO MHTEHCUBHOCTH TETJIOBBIIIEIICHUS

4. 10 MYTHOCTH BBIXOJSIILIETO ITOTOKA KYJIbTYpaJbHON KUAKOCTH

5. o u3MeHeHuto pH KynbTypaIbHON KUAKOCTH

9. B03MO:KHO JIM NI0JIyYeHHe BTOPUYHBIX MeTa00IUTOB (AHTUOUOTHKOB) B Pe:KIMe HeNpepbIBHOT0
KYJIbTHBUPOBAHUS:

1. HE BO3MOXKHO

2. BO3MOYKHO B TypOHIOCTaTUYECKOM PEKUME

3. BO3BMOXXHO B XEMOCTaTHYECKOM PEKUME

4. BO3BMOXXHO TI0 CXE€M€ JIByXCTYIEHYaTOro XeMocTara

5. BOBMOKHO B JIFOOOM peKUME

10. CBepxcuHTe3y JUMOHHON KHCJIOTHI Oy/ieT 01aronpusaTCTBOBATD:

1. no6aBieHne B KyIbTypaIbHYIO CPEly COEMHEHMH COIEpKAIIMX HOH kKee3a 3

2. nobasienue ButamuHa Bl

3. OYMCTKA IUTATENLHOMN Cpe/ibl OT HOHOB Kene3a 2

4. yBennueHNEe KOHLEHTPALUH TIIIOKO3bI

5. IOBBILIEHUE TEMIIEPATYPHI

DA W=

OTBeTHI:
1 2 3 4 5 6 7 8 9 10
4 4 2 1 2 4 4 4 4 3

Tema 4.

1. Ha xpuBoO#i pocTa MUKPOOPTaHU3MOB OTCYTCTBYET

1. mar-paza pocra

2. nor-paza pocta

3. ¢asza auHEHOTO pocTa

4. ctabuibHas daza pocra 9

5. ¢aza oTMUpaHUS KYJIBTYPbI



2. CrauuonapHas (a3a pocTa Npu nepuogu4ecKoM KyJbTHBUPOBAHMU MUKPOOPTraHU3MOB
xapakrTepusyercs

. OTCYTCTBHEM POCTa KYJIbTYPHI

. CHHXpOHH3alMelN NOMyJIsIuN

. PABEHCTBOM CKOPOCTH OTMHUPAHUS i CKOPOCTH POCTAa MUKPOOPTaHU3MOB B TIOITYJISIIUN

. BEIJIETICHHEM TIPOAYKTOB BTOPHYHOTO MeTaboIm3Ma

. IOCTOSIHHOM CKOPOCTBIO YTHIIU3AIMY SHEPTreTUIECKOT0 cyOcTpaTa

IIpoaykTamMu BTOPUYHOT0 MeTa001M3Ma He ABJIAIOTCS

. bepmeHTEI

. aHTUOUOTHKH

. IUTMEHTHI

. MUKPOOPTaHU3MBI - TPOYIIEHTHI

. a(hIaTOKCUHBI

BakumHbI — 3T0 npenaparsl, coepKRanue

. @HTUTEHBI OJTHOTO WJIM HECKOJIBKUX BO30yAuTENeH NH(EKIINMOHHBIX 3a00IeBaHIHA

. KOMIUTIEKC aHTHOMOTHKOB IS JIeUeHHs] HH()EKIIMOHHOH TaTOJIOTUH

. KOMIUIEKC BUTAMUHOB U1 OJEpKaHUI UMMYHHUTETA

. Ie3nH(pEKTAaHTHI IHPOKOTO CIIEKTPa NEHCTBHUS

. AIMMYHOTJIOOyJTHHBI

@epMeHTHI 110 CBOel OMOXMMHUYeCKOil MpUpoae SIBJISIOTCH

. JUTIONPOTEUIAMHU

. benkamu

. benkamu u PHK

. HYKJICMHOBBIMU KUCJIOTaMHU

. IMEIOT Pa3HyI0 OMOXUMUYECKYIO MTPHPOLY

6. IIpoOroTHKM — 3TO IrPyNIa JeKAPCTBEHHbIX NPENapaToB, 1eiiCTBYIIIUM HAYAJI0M, KOTOPbIX
AIBJIsIeTCS

1. BBICOKOOYHIIICHHBIC BUTAMHHBI

2. MUKpOOPTaHU3MBI - HOpMaibHble cHMOMOHTHI JKKT

3. ropMOHaTbHBIC KOMITOHEHTHI

4. Tpox:KeBble MUKPOOPTraHU3MBI

5. GUBHOIIOTHYECKH aKTUBHBIE MTENTHIBI

7.AcenTUYyecKuil pa3jiMB HHbEKIUOHHBIX 0MOTEXHOJOTHYECKHUX MPENnapaToB JA0/KeH
OCYLIECTBJATHCHA B YHCTHIX MOMeELIeHUAX

. B 30HE TUMa A

. B 30He Tumna B

. B 30He Tumna C

. B 30He Tumna D

5. B OoKkce OHoornyecKoi 6e301MacHOCTH

8.IIpon3BoacTBeHHbIE MUTATEJbHBIE CPelibl B 0MOTEXHOJIOTHYeCKOH cXxeMe MoJTyYeHH s
JIeKapCTBEHHBIX NMPeNnapaToB J0/LKHBI OBITH H3r0OTOBJIEHBI OCHOBE

. BOJIBI 11l HHBEKIINH

. BOJIOIIPOBOJTHOM BOJIBI

. IEMUHEPAIIM30BAHHOU BOJIbI

. CTEpUIILHON BOJIBI

. IUCTHJUTUPOBAHHOM BOJIBI

BakTtepnodgar no cBoeii 6Mo0ru4eckoii Npupoae ABIAAETCH

. BUPYCOM HYeJIOBEKa WII )KUBOTHOTO

. IPOLyKTOM MUKPOOHOM TpaHchopMayu

. TEHETUYECKUM MapKepPOM IIpU CKPUHUHTOBBIX IIpOLExypax

. BUpYCOM OaKTepuu

. He ABJIsieTCsl OMOJIOrMYECKUM 00BbEKTOM

10.OcHOBHBIM 0€JIKOM I1a3Mbl KPOBH JJOHOPOB B KOJIMYECTBEHHOM OTHOLICHNH SIBJISICTCS:
1. anpOymuH
2. pubpuH
3. IMMYHOTTIOOYITUH
4. dbaxrop VIII

NP QN ~R,UOMONDEWND—,AONDWNDNF,WOOR WD~
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5. 6eTKOBBIE KOMIIOHEHTHI OTCYTCTBYIOT

OTBeTHI:
1 2 3 4 5 6 7 8 9 10
4 3 4 1 3 2 1 2 4 1
Tema 5, 6.

1. ®epMeHT JIUra3a UCMOJIb3YeTCs B TeHeTHYeCKOH HHKEHEPHH MOCKOJIbKY:

1. ckperIseT BEKTOp C 00OTOUYKON KIIETKH XO351HA;

2. KaTaIu3UpyeT BKJIIOYEHHE BEKTOPa B XPOMOCOMY KJIETOK XO351Ha;

3. KaTanu3upyeT KOBaJICHTHOE CBsA3bIBaHKE yrieBoaHo-hocdoprnoii nenu JJHK rena ¢ JJHK Bektopa;
4. KaTanu3upyeT 3aMbIKaHHe NENTUAHBIX MOCTUKOB B MENTHUAOTINKAHE KIETOYHOH CTCHKH.

2. BuoTexHoI0ry «reH-MapKep» HeoOX0AUM:

1. 7S MOBBIIIEHUS] aKTUBHOCTH PEKOMOWHAHTA,;

2. nust 0O6pa3oBaHUsl KOMIIETEHTHBIX KIIETOK XO35MHA;

3. i Monu(UKaIiK MECTa B3aUMOJICHCTBHS PECTPUKTA3 C CyOCTPaTOM;

4. nns oTbopa PeKOMOMHAHTOB.

3. OcnalseHre OrpaHNYEeHUI HA MCIOJIB30BAHME B IPOMBILIJIEHHOCTH MUKPOOPTaHU3MOB-
PEeKOMOMHAHTHOB, IPOAY-UHMPYIOLIMX FTOPMOHBI YeJI0BEeKAa, CTA10 BO3MOKHBIM 0J1arogaps:

1. COBEpIIEHCTBOBAHUIO METOOB M30JSILIMY T€HHO-UH)KEHEPHBIX PEKOMONHAHTOB OT OKpY>KaroIei
Cpebl;

2. IOBBIIICHUIO KBAMH(UKAIIMY TIepcoHala, padoTarOIIEro ¢ peKOMOMHAHTAMU;

3. yCTaHOBIIEHHON IKCIIEPUMEHTAIFHO CITa00M KU3HECTIOCOOHOCTH pEeKOMOWHAHTA,

4. BKCTIEpUMEHTATLHOMY TIOATBEPKACHUIO 00s13aTENBbHON OTEPH YYKEPOJHBIX TEHOB.

4. BekTOp Ha 0CHOBE MJIa3MHU/bI NPEINOYTHTENbHEH BekTopa Ha ocHoBe ¢arosoii THK 6aar
oaaps:

1. 6ompmIoMy pazmepy;

2. MEHbIIICH TOKCUIHOCTH,

3. 0oJIbIIIEH YACTOTHI BKIFOYEHHUS

4. OTCYTCTBHSI JIM3HCA KIETKU XO35IMHA.

5. AMMo0unIu3anusi HHANBUAYAJIbHBIX (PEPMEHTOB OrPAHMYNBAETCH TAKMM 00CTOSTETbCTBOM,
KaK:

1. BeICOKast TaOMITBHOCTH (PEPMEHTA;

2. Hanmmuue y pepmeHTa KopepMeHTa;

3. Hanuuue y pepMeHTa CyObeIMHUIL;

4. mprHaATIEeKHOCTh (PEpPMEHTA K TH JIpOJIa3aM.

6. UMMoOnIM3anus HeabIX KJIeTOK MPOAYLEeHTOB JeKAPCTBEHHbIX BellleCTB HEPAllHOHAJIbHA B
cay4ae:

1. BBICOKO# TaOMIILHOCTH LIEJIEBOTO MPOJIYKTa (JIEKApCTBEHHOTO BEIIECTBA);

2. UCTIONIb30BAaHMUS 1I€TIEBOTO MPOAYKTA TOJIBKO B MHBEKIIMOHHOH (hopme;

3. BHYTPHUKJICTOYHOH JIOKAJIM3AINH 1IeJICBOTO MPOAYKTA;

4. BBICOKOW TUAPO(HUIBHOCTH LIEIEBOTO MPOAYKTA;

7. UMMoO0nan3anms KJIETOK NPOAYLUEHTOB 1Hejlecoo0pa3Ha B ciy4yae, ecyid HeJleBoil NPOAYyKT:
1. pacTBOPHM B BOJE;

2. HE PaCTBOPUM B BOJIE;

3. IOKamM30BaH BHYTPH KIIETKH;

4. um sBnsieTcss bromacca KIEeTOK.

8. HeasvMu uMMoOuIn3anu epMeHTOB B OMOTEXHOJIOTHYECKOM MPOU3BO/ICTBE SIBJISIIOTCS:

1. moBbIIIeHNE YACTBbHOW aKTUBHOCTH;

22 MOBBIIIEHUE CTAOUIBHOCTH;

3. pacmmpenue cyOCcTpaTHOTO CIIEKTPa;

4 .MHOTOKpaTHOE HCIIOJIb30BaHUE.

9. lleneBoii 0eTKOBBIN MPOAYKT JOKAJIM30BAH BHYTPH MMMOOMIM30BAHHOM KiIeTKH. /lo0UThCSI ero
BbIJI eJIEHHsI, He HAPYIIAasi CHCTeMbl, MOKHO:

1. YCUIINB CUCTEMbI aKTUBHOT'O BBI6pOCEl;

2.ocnabuBOapbepHble HYHKIUH MEMOpaHbI;

3. mpucoenuHMB K OEKY JTUACPHYIO TIOCIIEA0BATEIbHOCTE OT BHEIIHETO OeJIKa;

4. MOBBICHB CKOPOCTH CHHTE3a OeKa. 11



10. TexHo0rHsi, 0OCHOBAHHASI HA MMMOOMIM3AIMH OH000HEKTA, yMEHbIIAET HAJTHYHE B
JIEKAPCTBEHHOM Npenapare cJaeIyIOIHX MpuMeceii:

1. ciaenp! TKEIbIX METAILIOB,;

2.0enku;

3. MeXaHMYECKHE YaCTHIIBL;

4. cieapl OPraHMYECKHUX Pac TBOPUTEIEH.

OTBETHI:
1 2 3 4 5 6 7 8 9 10
3 4 4 4 2 3 1 4 3 2
Tema 7.

1.Ilepuoa, B KOTOPOM BO3HMKAKT BPOKIEHHbIE IOPOKH PA3BUTHUSA Bpe3yJbTaTe 1eHCTBUA
TEepPaTOreHHBIX (hJaKTOPOB:

1.ITocTHaTanbHBIM

2.10penpOayKTUBHBIN

3.+>MOpHOHANBHBIN

4.PenpoiyKTUBHBIN

5.+IJIOIHBIN

2.HacaeacrBeHHbIe 3200J1€eBaHUS
1.runeprutasus MOYKu
2.KOHTAKTHBIM IepMaTUT
3.tageHTHs

4 .sHIEeMUYECcKUi 300acKapuaI03

3.HacaencrBeHHbIe 3200/1eBAaHUS TOSABHJINCD .

1.B cBsI3U ¢ yMeHbIIIeHHEM HH()EKIIMOHHON 3a007IeBaeMOCTH

2.B CBSI3U C YJIYYILICHUEM YCIOBUN XKU3HU U MEJULUHCKON HOMOIIN

3.+B mporecce SBONIOIMOHHOTO (POPMUPOBAHUS YEIOBEKa KaK OMOJIOTHYECKOTO BHUIA
4. B IpoLIECCE COIUATTLHOTO (DOPMUPOBAHUS YEJI0BEYSCKOro O0IIECTBA

4.IIporpeIHeHTHOCTb HACJIEACTBEHHOM MAaTOJO0IMU 00YCJI0BJIeHA:
1.pocToM U cTapeHHEM Opranu3Ma 60JIHOTO

2.He3((HEKTUBHOCTBIO JICUCHUS

3.+HeNmpephIBHOCTHIO (PYHKIIMOHUPOBAHUS MYTAHTHBIX aJuIeJIeH

5.1IposiBJIeHUs HAC/IeCTBEHHOI MAaTOJIOTHM:

1 .+mposiBIeHNE reHa UM CUMITOMOB 3a00JIEBaHNs Y POJACTBEHHUKOB

2.+BOBJICYEHHOCTD B MATOJIOTMUYECKUH MPOLIECC HECKONBKUX OPraHOB U CHCTEM

3.MaHudecTanus, CTpOro onpeeNeHHasi BO BpeMEHUBOBIEYEHHOCTD B IATOJIOTMYECKUH poLiece OAHON
CUCTEMBI

6. TpeboBaHusA K OHOXUMHYECKOMY CKPHHUHTY

l.+auarHocTryeckas 3HaUUMOCTh (HEOOJIBIION MPOIEHT JIOKHOITOJIOXKHUTENBHBIX U
OTCYTCTBHEIOKHOOTPULIATEIBHBIX PE3YyIbTATOB)

2.CTOMMOCTb JUAarHOCTUYECKOH MTPOrpaMMbl He OOJIbIIEe CTOMMOCTH COAEP KaHuUs 3a00JIeBILINX
3.+ucnonb30BaHKeE JIETKOAOCTYIIHOIO OMOJIOrMYECKOro MaTepyaia B MajaoM KOJIMYECTBE NIPU
HOJIOKUTEJILHOM PE3yJIbTaTe

4 oTcyTcTBHE HEOOXOIMMOCTH B POBEJCHUH MOBTOPHOTOMCCIIEIOBAHMUS C LEIBIO MIOATBEPKACHUS
JMarHo3a

7.I'eHeTHYeCKNI PUCK:

1.1OBBIILIEHHAS BEPOSITHOCTH UMEThH OTIpeJiesieHHOE 3a00JIeBaHNE B TEUEHHUE YKU3HU
2.+BepOHTHOCTB BO3HUKHOBCHUA HaCHeIICTBeHHOI\/’I IIaTOJOTNH WJIHN ITaTOJIOTHUH C
HacJIeICTBEHHOMITPEPACTIONOKEHHOCTHIO

3. BepOATHOCTH BHYTPHYTPOOHOH rudenu mioaa

12
8.IIpeHaTanbHas IMATHOCTHKA:



1.KOMILIIEKC MEPOTIPUSTHIA, HATIPABJICHHBIX HA NMPEAYNPEXkKICHHE Pa3BUTH 3a00JIeBaHUN y peOeHKa
2.penoTBpamieHne 6epEMEHHOCTH MPH BEICOKOM PUCKE POXKACHUS peOeHKA ¢ TTATOJIOTHEH
3.+IuarHoCTHKA MATOJIOTHH Y SMOPHUOHA WM IO/ OIICHKA PUCKA Pa3BUTHA 3a00JIeBaHUS Y OyayIIero
peOeHka

4.MMarHOCTHKA TETEPO3UTOTHOTO HOCUTEIhCTBA PEIIECCUBHBIX MATONIOTHYECKIX TeHOB YOepeMeHHON

9.IIpsiMble METOABI NPEHATAILHON TMATHOCTHKM:
1.ompenenenne anbda-PeTonmpoTeHHa
2.0MM3HETIOBBIH

3.+aMHUOIICHTE3

4 +KOpAOLIEHTE3

5.+X0opuOHOHOTICHS

10.Meauko-reHeTHYeCKOe KOHCYJIbTHPOBAHUE MMOKA3aHO NPH:
1.+BpoXkIeHHON TIOJTHOW IBYCTOPOHHEH pacileirHe BepXHel ryOsl
2.BTOPUYHOM A€(POPMHPYIOIIEM OCTE0APTPO3E

3. BHUC

4.manuioMe KOHYUKA SI3bIKa

5.+XepyBU3MEPETEHIIMOHHONW KUCTE CITU3UCTON 000I0OUKH HIKHEH TYOBI

OTBeETHI:
1 2 3 4 5 6 7 8 9 10
3,5 3 2 3 1,2 1,3 2 3 3,45 15
Tema 8.

1. ITo xapakTepy Ky/JIbTHBUPOBAHHUS NPOAYLEHTA OMOCHHTETUYECKHUII NPOLEeCcC MOAPA3AL/ISIIOT Ha:
1. nepuoANYECKH, MOIYIEPUOIUUECKUH, HENPEPBIBHBINA, OTHEMHO-I0JIMBHOU

2. IOBEPXHOCTHBIN U ITyOUHHBIH

2. IToBepxHocTHasi pepMeHTaUsI (B MOHOCJIOE):

1. cycneH3uIo KIETOK MOy4aroT 00pabOoTKON N3MeNbUEeHHON TKaH! SMOPHOHA TPUIICUHOM; KJIETKH B
TaKOM CYCIEH3UH CT a-HOBSTCS INIOCKUMH U JIETISTCS, Oce/lask Ha MOBEPXHOCTH cocya

2. KIETKHA nmpoayuncHTa BCJICACTBUC MCIIAJTIKA UJIN Typ6I/IHHOFO NnepeMeIIMBaHu U MPOITYyCKaHUs 1100
JaBJICHHEM BO3lyXa BO

BCEM 00beMe MUTATEIFHON CpelIbl

3. ®epMeHT, NPUMeHsIeMbIii VIS MOJIy4eHHs 0e3JJaKTO3HOI0 MOJIOKA!

1. rmoko30M30Mepasa 2. aMrHoaMIa3a3. IeHUIHUIMHAMUAa3a

4. B-ranaxTo3uaasa 5) MpoCTarIaHANHIHIONEPOKCHICHHTETA3a

4. ®epMeHT, NPUMeHsAeMbIii /151 MOJy4eHUsl JIETKOYCBOseMbIX He3aMeHUMbIX AMHUHOKHCJIOT:

1. TiIroKOo30M30Mepasa 2. aMuHoAaIIa3a 3. IeHUIMLTHHAMUIa3a

4. B-ranaxTo3uaasa 5) IpoCTarIaHANHIHIONEPOKCHICHHTETAa3a

5. Kakoii 3;1eMeHT onepoHa 10JIzKeH ObITH CMellleH ISl TOr0, YTOOBI penpeccusi CMEHWJIACh U
HAYKIUe:

1. PHK-nmomumepasa 2. mpomotop 3. onepaTtop 4. 6enok -penpeccop

6. IlyTu npeoxoJieHUsi peTPOMHTHOUPOBAHMSA !

1. mpuMeHeHHe NpeaIIeCTBEHHUKOB IIeJIEBOT0 MPOAYKTa 2. MPUMEHEHUE BHYTPUKIETOUHBIX C OPOSHTOB
3. npuMeHeHre MMMOOMIIM30BaHHBIX aHAJIOTOB HAYaJIBHOTO (hepMeHTa

7. Peryaupyemas (pepMeHTaLMs B IpoLecce OMOCUHTE3a JOCTUTAETCS IIPU ciocode:

1. nepronnyeckoM; 2. HEMPEPHIBHOM;

3. OThEMHO-JIOJTUBHOM;

8. buocuHTe3 AHTHOMOTHKOB, HCIO0JIB3yEeMBIX KaK JIEKAPCTBEeHHbIE BellleCTBA, YCHJIMBACTCH U
HACTyINaeT paHbllle HA cpeax:

1. GoraTeIX UCTOYHUKAMH a30Ta;2. OOTATHIX HCTOYHUKAMH yTIEPOIa;

3. 6oraTbIx UcTOUHMKAMHU Gocdopa; 4. OeTHBIX TUTATEIHLHBIMH BEIIECTBAMHU.

9. ®u3u4ecKuil MeTO HMMOOMIIN3ANMH (PEPMEHTOB:

l.c IIOMOIIBIO KOBAJICHTHOT'O CBSA3BIBAHUAZ. METAIIOXEIATHBIN METO

3. BKJIIOUCHHE B relib 4. MUKPOKAIICYIMPOBaHKE 5) acopOLusi Ha HEpaCTBOPHUMOM HOCUTENE
10. TexHo10TMsA, OCHOBAHHAS HA MMMOOMIH3AINK 0M000bEKTA, yMEHbIIaeT HAJIMYHE B
JIeKapCTBEHHOM Ipenapare cjelyIOIMUX NpuMecei:
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3. MexXaHW4YeCcKHe YaCTHLIbL;4. CIIebl OPraHUIeCKUX PaCTBOPHUTENIEH

OTBeTHI:

1 2 3 4 5 6 7 8 9 10
2 1 4 2 4 2,4 4 4 5 2
Tema 9, 10

1.ITocTosiHHOE MPHUCYTCTBHE F'€HHO-UHKEHEHPHBIX IITAMMOB — 1€CTPYKTOPOB B 23POTEHKAX
Ma103(p¢eKTUBHO; epuoIuYecKOe BHECEHHEe MX KOMMePYeCKHX NPenapaToB BbI3BAHO:
1.c1a60¥ CKOPOCTHIO UX PAa3MHOKCHUS,

2.MX BBITECHEHUEM NPEACTaBUTEIIMU MUKPO(DIOPHI aKTUBHOTO HJIA;

3.moTtepei miasMuj, B KOTOPHIX JIOKAJTH30BaHbI T€HbI OKUCIUTEIBHBIX (JEPMEHTOB;

4. mpobireMaMu TEXHUKH 0€30TTacHOCTH;

5.9yBCTBHUTENBHOCTBIO K TIeperagaM TeMIepaTyp OKpYKaromei cpebl.

2.BblgesieHre H 0OYUCTKA HeOEJIKOBBIX MPOAYKTOB OMOCHHTE3a M XHMHYECKOI0 CHHTE3a HMeeT
NPMHIUIIMAIbHbIE OTJIMYHUS HA CTaAUsAX Ipolecca:

1.Bcex;

2.KOHEYHBIX,

3.MePBBIX;

4. IPUHIMINAIBHBIX PA3IU4duil He,

5.1pu XpaHEeHUH MPOILYKTOB.

3.0CHOBHBIM HeJJ0CTATKOM KMBBIX (ATTEHYHPOBAHHBIX) BAKLUH SIBJISIETCS

1.He06X0AMMOCTh UCIIOIB30BaHMUS XOJIOAUIBHUKOB IS XpPaHEHUS,

2.CJ'IO)KHOCTI) KYJLbTUBUPOBAHHA MHOTUX IMATOICHHBIX MI/IKpOOpFaHI/ISMOB;

3.0HaCHOCTb CIIOHTAaHHOI'O BOCCTaHOBJICHUA BI/IpyJ'ICHTHOCTI/I;

4.Hn3Kas 3(pPEeKTHBHOCTH TAKUX BaKIIWH;

5.0macHOCTH 3apa’keHHs IEpCOHAIa Ha IPEANIPUATHH.

4. YBe/inueHue BbIX0/1a LI€JE€BOT0 NPOAYKTA NPH OHOTpaHCcHOPMAIIMU CTEPOUIA TOCTUTAETCS:
1. mpu yBenuMueHNH UHTEHCUBHOCTH ME€PEMEIINBAHUS

. IIpY YBEIMYEHNH UHTEHCUBHOCTH a’palivu

. TIpH TIOBBIIIICHUH TeMIepaTypsl (PepMeHTALIUH

. TIPH UCKJIIOYCHUU MUKPOOHOHM KOHTaMUHALIMU

. TIpY YBEIMYECHNUHU KOHIEHTPALUH CTEPOUIHOTO cyOcTpara B pepMEHTALIMOHHON cpesie
5.Crepuiin3anueii B 0MOTEXHOJIOTMH HA3BIBAETCH

1. BeIIENICHHUE OAKTEPUIl U3 IPUPOTHOTO HCTOYHUKA

2. YHUUTOXXEHHE TaTOTeHHBIX MUKPOOPTaHU3MOB

3. YHUUTOKEHHE BCEX MUKPOOPIaHU3MOB U MX MOKOAMIMXCA (HOpM

4. yHUYTOXEHHE CTIOP MUKPOOPTaHH3MOB

5. co3anue yciaoBuil MPENsSTCTBYIONNX Pa3MHOXKEHHUIO TIPOTYIICHTOB

6.IlpaBuna GMP npenycMaTpuBalOT MPOU3BOACTBO B OTAEIbHBIX MOMEIIEHUSX H HA OT/AEJILHOM
o0opynoBaHMM:

1. 6Guonoruueckux MpenapaTroB, Ha BCeX CTaANUAX Mpoliecca

2. TOJNBKO Ha CTaJUH BHIICICHUS IPOILyKTa

3. TOJIBKO AJIS IPETapaToB, MOIyYaeMbIX C UCIOIb30BAaHUEM PEKOMOMHAHTHBIX ILITAMMOB

4. nyist npousBoacTBa BakiyH BIDK 1 paboThl ¢ )KMBBIMH MUKPOOPTaHU3MaMHU

5. TpeOoBaHME HE aKTyalbHO Il OMOTEXHOJOTHUECKHUX MPETapaToB

7.CBoiicTBO 0eTajlakTaMOB, M3-32 KOTOPOI'0 UX cjeayeT, corjiacHo GMP, HapadaTbIBaTh B
OT/IeJbHBIX MOMeIIeHUsIX:

1. o01miast TOKCUYHOCTH

2. XpOHUYECKasi TOKCHYHOCTD

3. SMOPHUOTOKCUYHOCTh
4.
5.

abrwiN

aJUIEPreHHOCTh
HEYCTOWYUBOCTh

8.GLP pernamentupyer:

. 1JaOOPaTOPHBIEC UCCIICOBAHMUS

. IJIJAHUPOBAHKE TTOMCKOBEIX PadoT

. HabOp TECTOB MPH JTOKIMHUIECKUX UCIIBITAHUIX

. METOJIbl MaTEMATHUECKOM 00PabOTKH TaHHBIX

. Ha0Op TECTOB MPH KIMHUYCCKUX UCIIBITAHUIX

GO wWN P

14




9.IlpuunHA HEBO3MOKHOCTH HEMOCPEICTBEHHO IKCIPECCHH TeHA YeJI0BEeKa B KJIeTKAaX
MPOKAPHOT:

. BBICOKAs KOHIISHTpAIUs HyKJIea3

. HEBO3MOXXHOCTb PEILTUKAIIH I11a3MHUJT

. OTCYTCTBHE TPAHCKPUTIIIHN

. HEBO3MOKHOCTb CIUIaliCHHTa

. OTCYTCTBHE TPAHCISAIHH

10.Mpsimoii nepenoc uy:kepoanoii ITHK B npoToniacTbl BO3MOKEH ¢ MOMOIIbIO:
1. MEKPOWUHBEKITIH

2. Tpancdopmanmu

3. YIaKOBKH B JIMTIOCOMBI

4. KyIbTUBHPOBAHHUE MPOTOIIACTOB HA COOTBETCTBYIONIMX IMUTATEIBHBIX Cpeliax

5. 00paboOTKM POTOILIACTOR MOJIUATHIICHTITUKOJIEM

GO wnN -

OTBeETHL:
1 2 3 4 5 6 7 8 9 10
3 3 3 5 3 4 4 3 4 3

2.2. Ilepevyennb TeMaTHK pedepaToB U NMpPe3eHTANMIA 115 TEKYIEro KOHTPOJIsl ycrneBaeMocTu (1o
BBIOOPY NpenoaaBaTesisi H/MIu 00y4aromerocs)

Tema 1

1.brOTEeXHONOTHS: HCTOPHS U MIEPCTIEKTUBEI

2.CoBpeMeHHBIE METUIIMHCKHUE MTPerapaThl MoJly4yacMble METOI0M OMOCHHTE3a

Tema 2

1.Knaccudukarus u myTu co3ganus 6HO0OBEKTOB

2.BI/IO6’LGKTBI JKUBOTHOTI'O U PACTUTCJIILHOI'O IPOUCXOKACHUA.

Tema 3

1.I'enetnuecka nmxeHepus. [lepcieKTHBB TPUMEHEHHS JUTA TTONyYeHHUS HOBBIX TPOIYIICHTOB
OMOJIOTMYECKN aKTUBHBIX BEIIECTB

2.HoBeble mpemnapaTsl U TApreTHON Teparuy, NOTy4eHHbIE METOAOM KIETOYHOW HHKEHEPHH

Tema 4

1.CoBpeMeHHBIE TEXHOIOTUH OMOIerpaganii KCEHOOMOTUKOB MUKPOOHBIMH JIECTPYKTOPAMH.
2.Crannmapt GMP. CyTb 1 npoGiieMbl BHEIPEHUS B TPOU3BOACTBO

Tema 5

1.CoBpemMeHHast TEXHOJIOTHS TIONyYeHHsI PEKOMOWHAHTHOTO MHCYJIMHA

2 BHOTEXHOIOTHYECKHE METOIBI MTOITyUEHHUS SPUTPOIIOITHHA.

3.broTexHOIIOTHYECKHE METO/IBI TTOYYESHHUS] BOAOPACTBOPUMBIX BUTAMHHOB

Tema 6

1. CoBpeMeHHBIE TIpenapaThl 1 MaTepHalibl HA OCHOBE MMMOOMITH3UPOBAHHBIX (DEPMEHTOB

2. [IpuMeHeHne UMMOOMITM30BaHHBIX OMO00BEKTOB IIPU CO3/IaHUH JIEKAPCTBEHHBIX CPEJICTB HA IPUMEPax
MOJY4YEHUS] aMUHOKHUCIIOT.

Tema 7

1.CoBpemMeHHbBIE MOJIEKYISIPHO-TEHETHYECKIX METOJIOB B IMArHOCTUKE HACIIEICTBEHHBIX 3a00IeBaHUN
2. TII1P- MmeToxa, OCHOBA METO/a, IPUMEHEHHUE B METUITMHE U CTOMATOJIOTHH.

Tema 8

1.ITpon3BOACTBO MEHUITMILTHHA.

2.IlpousBoacTBO OeTa — KapoTHHA.

Tema 9

1. Texnrka 6e30macHOCTH B padOTe ¢ T€HHO-WH)KEHEPHBIMHU IITAMMaMH

2.OCHOBHBIE MUKPOOHOJIOTHUECKHE TPAHCHOPMAIMH CTEPOUIOB MPOMBIIIICHHOTO UCTIOJIE30BAHHS.
Tema 10

1.CTBONIOBBIE KJIETKH. XapaKTepUCTUKA CTBOJOBBIX KJIETOK. IIpuMeHeHHEe COBpEMEHHBIX KJIETOYHBIX
TEXHOJIOTHH B MEJHUILIKHE.

2.IlepcrieKTUBBI Pa3BUTHUS HAYYHBIX U MPAKTHYCCKUX HATIPABJICHUIN B OMOTEXHOJIOTHH.

Tewmbl peepaToB MOTYT OBITH TIPEUIOKEHBI MTPETIOAABATEIEM U3 BBIIIEIEPYUCICHHOTO CITHCKA, a TAKXKe
00yJaronMMcs B IOPSIKE TUIHON WHUITUATUBEI 110 COTIIACOBAHUIO C TIPEITOIaBaTeIICM. 15




2.3. TIlepevyeHb CHTYAIIMOHHBIX 32/124 J1JIsI TEKYIIEr0 KOHTPOJISI yCIIeBAeMOCTH

Tema 1bu0TeXHOJIOTUSl KaK HayKa U cepa Mpou3BoaCTBa

CuryanuonHas 3agava 1

s 3ddekTuBHOTO MpOoBEAeHUS OWOTEXHOJIOIMYECKOro IMpolecca OOJBIIOE 3HAYCHUE HMEET
MUTaTeNbHasl cpeaa, B KOTOPOM MHKPOOPTaHMU3MEI-IPOAYNEeHTHI BAB — mMCHoimp3yloT B KadecTBe
MCTOYHHKA a30Ta Pa3INYHbIE a30TCONEPKAIINE COSAMHEHUS, COJEp)Kalllne aMUHHBIA a30T WU HOHBI
amMmonus. Kakue  ycioBusi  mpoBeAcHHS (EpMEHTAMKM TI0O MCTOYHUKY a30Ta MpPH TOJIYYCHUU
aHTHOMOTHKOB OYIYT SBISATHCA ONTUMATBHBIMU?

OTBeT: AMMOHWI W JApyrHe€ JETKOYTWJIN3HpPyEeMble HCTOYHUKH a30Ta ITOJ00OHO JIETKOOKHCISIEMBIM
VIIEBOJIaM  YCUJIUBAIOT pOCT  TMPOJYLUEHTOB OETaJlaKTaMHBIX, TIOJMCHOBBIX AHTHOWOTHUKOB
(3puTpomuIMHa, pUGAMUIIMHOB WU JIp.), HO O T-PHIATEIBHO BIUAOT Ha uX OuocuHTre3. CoeBas u
xyionkoBasi Myka, BBK (6emkoBo-BUTaMUHHBIN KOHIIEHTPAT) MEAJIEH-HO PACHICTUISIOTCS B TpoIecce
¢depmenrary, T.e. U3 HUX MEIJICHHO BBICBOOOXKIAOTCS aMHUHOKUCIIOTHI M HOHBI aMMO-HUS, TTIO3TOMY UX
UCIIOJB3YIOT B KaueCTBE KOMIIOHCHTOB IMUTATEIBHBIX CPEJI, YTO IMO3BOJISCT MOJIYyYaTh BBICOKUHU BBIXOJ
aHTHOMOTHKOB. Y  TpOAyLEeHTOB  Oera-TakTaMOB  MEXaHW3M  OTPHLATENIFHOTO  JIEHWCTBUS
JIETKOYCBOSEMBIX WCTOYHUKOB a30Ta Ha OnocuHTEe3 aHTHOWOTHKOB CBSI3aH C YPOBHEM
JIyTAMHHCHUHTETa3bl B MUIENIUU. MI3BECTHO, YTO IIyTaMUH S B-JIS€TCS JJOHOPOM aMHHOTPYIII IS Psijia
aMUHOKHCIIOT, a CaMH AaMHHOKHCJIOTBL, B CBOIO O4Yepedb, SBISAIOTCSA IMpeIIIeCTBEHHUKaMU Oerta-
JAKTaMHBIX aHTHOMOTHUKOB. BeposTHO, 9TO y pa3HBIX MPOIYLIEHTOB MEXaHW3M J3TOT0 ACWCTBUS Ha
OuocuHTE3 pa3indcH. B mo0oM ciiydyae HeOJIaronpusaTHOE IEHCTBUE JISTKOYCBOSEMbIX HCTOYHHKOB a30Ta
Ha OMOCHHTE3 O00S3aTCNIbHO YYHMTHIBACTCS MPH TOJA00PE Cpel, a TaKXKe OCYIICCTBISCTCS KOHTPOJIb
KOJIMYECTBA TAKUX COETMHEHUM.

Tema 2. B000beKTHI KaK CPeICTBO MPOU3BO/ACTBA JIeKAPCTBEHHBIX, NPOPUIAKTHYECKHUX 1
AUATHOCTHYECKUX NMPENnapaToB

CuryanuoHHas 3agava 2

buortexnomornveckoe mpousBoactBo JIC OCHOBaHO Ha WCHONB30BAaHUH OHWOOOBEKTOB, (DYHKITUH
KOTOPBIX ~ Ha pa3HbIX OJTamax TIPOIECCOB OMOCHHTE3a pa3iuuHbl. PaccMOTpUTE BapHaHTBI HX
UCIIOJIb30BaHMSL.

OT1BeT: BHOOOBEKTHI XapaKTepU3YIOTCS TAaKHUMH TIOKa3aTesIMH, KaK YPOBEHb CTPYKTYPHOM
OpraHM3allid,  CIIOCOOHOCTh K pPa3MHOXKEHHWIO (WM PENpPOAYKIMK), HAJIUYME MM OTCYTCTBUE
COOCTBEHHOI'0 MeTa0OoJU3Ma MPHU KyJIbTUBUPOBAHUH B TIOIXOISIINX yCIoBUsIX. UTO KacaeTcs xapakTepa
0MO0OBEKTOB, TO TOJ OSTHM CJeIyeT TMOHMMAaTh WX CTPYKTYpHYIO OpraHm3anuio. B TakoM ciydae
O0MOOOBEKTHI MOTYT OBITH TIPENICTABICHBI MOJEKyJIaMH ((pepMEHTHI, UIMMYHOMOYJISTOPHI, HYKICO3UIbI,
OJIMTO- W TMOJIMIIENTHABL, W T. J.), OPraHW30BaHHBIMU 4YacTUIAMH (BUPYChI, (aru, BUPOH/IBI),
OJTHOKJIETOUYHBIMH (OaKTepuu, APOXKKH) M MHOTOKIETOYHBIMH OCOOSMH (HUTYAThlE BEHICIINE TPHUOBL,
paCTHTENbHBIE KAIUTYChl, OJHOCIONHBIE KYIBTYPHl KIETOK MIEKOMHTAIONINX), MEIBIMH OpPTaHU3MaMU
pacTeHUl U KUBOTHBIX. MOJIEKYJIIpHBIE OMO0OBEKTHI HAKIIABIBAIOT CBOM OTIEYATOK HA OPraHU3aIUI0 U
anmnapatypHoe ohOpMIICHHE COOTBETCTBYIOIIMX OMOTEXHOJIOIMYECKUX TMpoieccoB. Bupycel u daru
KaK OOJIMTaTHhIE Mapa3uThl MOTYT KYJIbTHBHPOBATHCS TOJLKO HA JKMBBIX KIETKaX W TKaHSX, TO €CTh
(akTUYeCKH OMOTEXHOJIOTHYECKHE IPOLECChl 3JIeCh OCHOBBIBAIOTCS HAa HCIOJIb30BAHHU KJICTOK,
3apakeHHBIX BUPYCAMHU WM HECYIIMX BUPYC (-bI). OHOKIICTOYHBIC BHJIbI IPOKAPUOT U 3YKAPHUOT MOTYT
WCTIONB30BaThCs B OMOTEXHOIIOTUYECKUX MPOIEccax B BHJIE MOHOKYJIBTYP UM B aCCOIHMAIIUAX.

Jliis cpaBHEHMsI MOKHO Ha3BaTh MPOU3BOACTBO KAKOT0-ITHOO aHTHOMOTHKA (ICHUIIMILTHHA, prudaMUIIHA
U JIp.) C TOMOIIBIO YM-CTOW KYJIBTYPbl COOTBETCTBYIOIIETO TMPOJYIIEHTa, a TaKKe IPOU3BOJICTBO
kepupa ¢ momomiplo KepupHbIX "3epeH" ("TpuOKOB"), B COCTaB KOTOPHIX BXOMST JIAKTOOAKTEPHH H
npoxokn.  CriemoBarenbHO, B TIOCTENHEM  Clydae NPHUMEHSIOT  IPUPOJHYI0  acCOIHAIUIO
MHUKPOOPTaHU3MOB, U KeQUp SBISCTCA MPOJYKTOM CMEIIAHHOIO OpPOXKEHHS - MOJIOYHOKHUCIIOTO U
CIIUPTOBOIO

Tema 3. CoBepLIEeHCTBOBAHHE U CO31aHHEe 0M000BEKTOB METOJAMH MYTareHe3a, ceJieKI1u,
KJI€TOYHOI U reHHO MHIKeHepuu

CuryauuonHas 3anava 3

[Ipu momyueHUN TEHHO-WHKEHEPHOTO WHCYJIMHA, OCHOBAHHOTO Ha Pa3JeIbHOM OHOCUHTE3e 2
Ienei, B Ka4ecTBe MPOAYIICHTA UCTIONB3YIOT ONpeAeICHHbIE MUKPOOPTaHU3MbI U MOTU(UITUPOBAHHBIH
YY)KEPOAHBIN I'eH (TOUHEe, OIEPOH) ¢ JIMJACPHOM IMOCISI0BATEIbHOCTBIO AMUHOKHUCIOT (METHOHUHOM
U [-rajgakTo3ua3oi), OTAEIsAeMON Ha MOCJICAHEeH CTaaud KOHTAKTa CEKPETHPYEeMOro Oeiika u
KIeTKH. DepMEHTAIMI0 MPOBOAAT HA Cpele C JIAKTO30W (WU 16



rallakTo30#) IS MOCTeyIoIero 00beJMHEHUS CBOOOTHBIX HHCYJIMHOBBIX Ieneil. Janee ocyecTBisoT
BbIJIEJICHHE HOYUCTKY MOTyYEeHHOTO MHCYIIHHA.

Ha ocHoBe 0011eii cxembl OydeHHs HHCYJIMHA U TPeOOBaHUH K €ro KauecTBY MPOAHATTUIUPYNUTE U
obocHyiiTe:

YCJIOBUSI BbIOOpPA KOHKPETHOTO MPOAYLEHTa WHCYJIMHA M KOHCTPYKLMIO BEKTOPA, C MOMOIIBIO
KOTOPOTO MOKHO BBECTH B KJIETKY Uy KEpPOJIHBIN TeH (T€H HHCYIINHA);

1 HeoOXOAMMOCTh HWCTOJIb30BAHUS JIUACPHOUW MOCIENIOBATEIbHOCTH AMHUHOKHCIOT C METHOHHWHOM U
B-ramakro3mmasoll B CHHTE3€ WHCYIWMHA W PO JIAKTO3BI (TANAaKTO3bI) B Mporecce (pepMeHTannu u
MOJTyYEHNH 3aBEPIICHHBIX HHCYIMHOBBIX IIeTIel M NX 00beTNHEHNN;

BO3MOXHOCTb MPOSBJICHNSI TOKCUYHOCTH F€HHO-MH)KEHEPHOTO HHCYJIMHA; C YeM 3TO MOXKET OBITh
CBSI32HO, YUUTHIBAsI BUAOCICHU(PUIHOCTh JAHHOTO HMHCYJIMHA, €r0 CEpUIHOE KaueCTBO M YPOBEHD
KyJIBTYpbI IPOU3BOJCTBA HA IPEIIPUATHH?

[TpoxoMMeHTHpY#iTE paBUia 6€30MACHOCTH PaOOTHl ¢ MUKPOOPraHU3MaMH HA TCHETHYECKOM H
(U3NIECKOM YPOBHSIX.

OtBet

Br100p KOHKpPETHOTO MPOAYIIEHTa PEKOMOWHAHTHBIX OEJIKOB, B YAaCTHOCTH WHCYJIHMHA,
NpeaycMaTpuBaeT €ro MPOMBIIIJICHHOEe MPHUMEHEHHE B KadecTBe CylepnponyleHTa. B atom
OTHOIIEHWH MOXXHO TPeIJIOXKUTh MCHOoib30Bath Bacillus subtilis, Saccaromyces cerevisiae u ap.
MHUKPOOPTaHU3MBI, KOTOPBIE MOTYT CEKPETHPOBATH LIEIEBOH MPOIYKT B

KYJIBTY-paJIbHYIO )KUIKOCTh. [IpenmymecTBoM Esherichia coli mo cpaBHEHUIO ¢ STUMU
MHUKPOOPTraHU3MaMH CYMTAIOT TO, YTO CHHTE3UPYEMble KHILIEYHOW MATOYKON UyKepoaHbIe OelKH
JETIOHUPYIOTCS. BHYTPU KJIETOK B BHAE OEIKOBBIX Tel (Tak HasbiBaeMbIx Dense bodies) u
HEIOCTYMHBI JJIsl ACHCTBHSL MPOTea3, OT KOTOPBIX HET 3allUThl Y JPYTUX

BhINIIEYKa3aHHBIX TpoayueHToB. [Ipumenenne Esherichia coli B kauecTBe MPOMBINIICHHOTO IITaMMa
Takke 1enecoobpaszHo Omaromapss HanOoJee HU3KOMY YPOBHIO OMACHOCTH ISl TEepCOHANa M
OKpY’KaroIel cpenabl, 4To JocThraeTcs obecnedeHneM QriIbTpaMy BCEX JIHHAMN, Yepe3 KOTOpPhIe
MPOUCXOST Ta30BbIe BHIOPOCHI U3 EPMEHTEPOB, M TEPMUUECKON CTEPHIIM3AINEH BCEX CTOKOB,
coJIeprKalux oruomarepual.

Cxema moydeHus: pekoMonHanTHOTO HCYMHA 1o «Eli Lilly» (CLIA)

7 XMMUUeCKHil CHHTE3 F'eHOB, KOIMPYIOIIUX 00pa3oBaHue neneii A u B B onpeaenennoi
MOCIIE0BATEILHOCTH

HYKJICOTHJIOB.

| KoHcTpyupoBaHUe BEKTOpa.

BBeneHue Kaxx10ro CHHTETUYECKOTO IeHa B TJIa3MUJLy: B OJIHY - T€H, CHHTE3HUPYIOIIHH 1IeTb A, B
JIPYTYIO - T€H, CHHTE3UPYIOLUH 1ens B.

71 JIns MHTEHCUBHOW PEIUIMKAIMW TUIA3MHUJ B KXKAYI0 W3 HUX BBOMSAT TaKXKe T€H, KOIUPYIOIIHMA
oOpa3oBanue (hepMeHTa -rajJaKTo3uIa3hl.

BBeneHne ToJydeHHBIX TiasMug B kiIeTKy Escherichia coli ¢ mocnemyronmum moiaydeHHEM OBYX
KYJBTYp IPOAYIIEHTa, OJ{HA U3 KOTOPHIX CHHTE3UPYET IIeTh A, a Ipyras - nems B.

Kynbtypsl momemaroT B ¢epMeHTep, B KYJIbTYPaJbHYIO Cpeay AO0OaBISIOT TajakTo3y, KoTopas
WHIyIUpyeT oOpa3oBaHue GepMenTa B-ranakro3uaassl. [Ipr 3TOM M1a3MHIbl aKTUBHO PETUTHIUPYIOTCS 1
B pe3yJIbTaTe MoydyaeTcs OOJIbII0e KOJMYECTBO T€HOB, CHHTE3UPYIONUX Ien A u B.

KneTku nu3upyroT, BeIAeNOT Lenu A u B, koTopbie 00padaThiBatOT OpOMIIMAHOM 1Sl OTIIETUICHHUS
OT HUX [}-raJIaKTO3UIa3bl.

3aTeM ciielyeT OUMCTKa U BblaeseHue A U B-ieneit.
| Jlanee OKMCHSIOT OCTaTKU LIMCTEMHA U COSIMHSIOT Lienu A u B.

ITony4yeHHBIN T€HHO-UHKXEHEPHBIN YEJIOBEYECKUI NHCYJIMH HE BBI3BIBACT AJUIEPIrUUECKUX PEAKIIMNA, TaK
KaK OH BHJIOCTICITU(QHYCH, ¥ €CJIM B HEM HAXOJAT KaKue-TH00 HEeJIOIyCTUMBIE IPUMECH B BUJIE
SHJIOTOKCHHOB U TMPOT'€HOB, TO 3TO OTHOCUTCSI TOJIBKO K HAPYIIEHUSIM B TEXHOJIOTHUHU €TO U3rOTOBJICHUS
U KYJIBTYpBI IPOU3BOICTBA.

Tema 4.

CuryanuonHas 3agava 4

[IpoananusupyiiTe mpenmymiecTBa OMOTEXHOJOIMYECKOIO MPOU3BOJICTBA BHUTAMHHOB Ha KOHKPETHBIX
npuMepax.

OtBetr: Hampumep, Butamma D - 310 rpymma poICTBEHHBIX COEAWHEHHH, B OCHOBE KOTOPBIX
HaXOJUTCS SPTrOCTEpUH, KOTOPbI OOHapy)XeH B KJIETOYHBIX MeMOpaHax 3ykapuoT. llpu HeJlpCTaTKE
B OpraHu3me TopMoHa 1,25-auruIpokcuxolieKanbipdepona, MpeauieCTBEHHUKOM KOTOPOTO SIBISIETCS



ButaMuH D2 y nereil pa3BuBaercs paxuT (aHAJOI paxuTa y B3pOCIBIX - ocTeoMaysuus). B kauectse
CPEICTB KOPPEKIUM 3TUX COCTOSIHMH IPUMEHSIOTCS CO3AaHHBIE OMOTEXHOJIOTMUYECKUM IIyTeM
JeKapcTBeHHbIe  mpenaparbl BuTamuHa JI. Hambonee  akTuBHBIE MPOAYLEHTHl 3procrepuHa  —
Saccharomyces, Rhodotoryla, Candida. B mpoMbIIIIeHHBIX MacmTabax 3procTepHH MONYYaloT IMPH
KyJIbTH-BUPOBAHUU JPOXOKEH M MULETHAIbHBIX TPHOOB Ha cpelax ¢ M30BITKOM caxapoB Ipu HeHUuIuTe
a30Ta, BBICOKOW TeMIle-paType U Xopolueil aspauuu. boiee HHTEHCUBHO 3procTepuH 00pa3yroT APOACKU
pona Candida Ha cpenax c yriaeBoa o-pojamu. [Ipu monydeHNH KpUCTaITUYECKOrO MpenapaTa BUTAMHHA
D2 xynsTuBHpYIOT IecHeBble rpudsl (Penicillium, Aspergillus).
Tema 5
CuryanuonHas 3axava 5
CymnepnpoayleHtT — 3To OHMOOOBEKT MPOMBIILICHHOTO HMCMONb30BaHUs. Kak MOXHO MONYy4YHTh €ro U
KaKMMH CBOMCTBaMM OH JOJDKEH 00JIafaTh B OTJIMYUE OT IPUPOAHOIO IITaMMa KyJIbTYpPhI?
OrtBer: CynepnpoayleHT — MHUKPOOHBIH IITaMM, HAIleJICHHBIM Ha CHHTE3 ONPEAEICHHOIO MPOIYKTa B
BBICOKOW KOH-IeHTpauun. CynepnpoaylueHThl MOXXKHO IONY4YHTh, TIPUMEHSST METOAbl MyTareHesa,
KJIETOUYHOW M TeHHOH nHxeHepuu. OTIHYUTENbHBIE OCOOCHHOCTU CYHEPHPOLYLEHTOB OT HIPUPOIHBIX
IITAMMOB: MAaKCHUMAaJbHBI BBIXOJ II€JIEBOI0 IPOAYKTa, CTAOUIBHOCTh, 3KOHOMHUYHOCTh, OTCYTCTBHUE
NMaTOTeHHOCTH,  OTCYTCTBUE  Jla)Ke  «CJIeJOB»  MHKPOOHBIX  TOKCHMHOB,  0Opa30BaBIIMKCS
CYNEpIPOAYLEHTAMHA  LENeBOH NPOAYKT HE JOJDKEH  pPAaCIICIUIAThCS — NpOoTea3aMu  KJIETKH,
JKENaTeNIbHO,YTOObl Y CYHEepHpOdyLEHTa LEeNeBOr0 MNPOAYKTa IOCICAHUN BBIBOOWICS W3 KIETKH B
MUTATENLHYIO CPEy, YTO 3HAYUTEIBHO OOJETYUT €ro MOCIEAYIONIEe BEIICTICHUE U OUHUCTKY
Tema 6.
CuryanuonHas 3aga4a 6
W3BecTHO, YTO TJIaBHBIM KOMIOHEHTOM WMMYHOXHMHUYECKOW pEaKIMU SBISIOTCS aHTUTENa
(MMMYHOTJIOOYJIMHBI), TPEJCTABISAIOIMNE COOOH OEKM CHIBOPOTKH KPOBH, CHHTE3HpYEMBbIE B
OpraHu3Me 4YeJOBEKa B Ka4eCTBE MPOSBICHHS 3AIIUTHOM peakuuu (MMMYHHUTETa) NPHU MONAJaHUH B
HETO YY>KEPOAHOTO BemecTBa (KCEHOOMOTHKA).
ComnocraBbTe QyHKIIMA UIMMYHOTJIO0YJIMHOB (aHTHTEN):
1 ¢ ux Ki1accuduKanuei u CTpyKTypoii;

CO CXEMOH B3aHMOJICHCTBHUS AaHTUT€HA C AHTUTEJIOM, IIPEACTABICHUEM O CTPYKTYPE aHTUICHA,;
[ ¢ TpUHOMIAMH PACIIMPEHUs TMPENENIOB YYBCTBUTEIHLHOCTH W TOBBIMICHHS CIEU(PUIHOCTH
UMMYHOXHMHYECKUX TECTOB.
OTtBer
OCHOBHOH 3JIEMEHT CTPYKTYPbl QHTHUTENl - YeThIpeXLENOoYeyHas MOJIEKYyJa, COCTOSIas M3 ABYX Iap
WACHTUYHBIX MONUNENTUIHBIX nemneit: terkux (L) u tsoxensix (H). Bee nenu coequnensr
JUCyIbOUAHBIMUA CBSI3SIMH. K TsOKebIM LIENsiIM KOBAJICHTHO NPHCOEIUHEHBI OJUIOcaxapuaHble
¢parmenTsl. Paznunuaror 5 kimaccoB ummyHornoOynnHoB denoseka: IgG, IgM, IgA, IgE, IgD,
MOJIMIICIITHIHBIC IIETIH KOTOPBIX 00pPa3yloT IJI00YJISPHBIC JOMEHBI, cocTosmre u3 110-115
AMHHOKHUCIIOTHBIX OCTaTKOB. IMEHHO OHH W ONpeNessiioT OMOJIOTHYECKUE CBOWCTBA
MMMYHOIJI00yIMHOB. BapuaOenbHbple NTOMEHBI JIETKUX M TSDKEJBIX Leneld oOpasyloT aKTUBHBIN
[EHTP aHTUTEN COOTBETCTBYIONIEH CIEMUPUIHOCTH. AHTHTENA (OPMUPYIOTCS TOJBKO K HEOONBIIMM
y4acTKaM Ha TIOBEPXHOCTH MOJIEKYIIbI OelKa, KOTOpbIe Ha3bIBAIOTCS aHTUTEHHBIMH JEeTepMUHAHTAMHU
U TPEICTaBISIIOT COOOM BBIMYKIIBIE YaCTH MOJIEKYJIBI, KOTOPbIE MOTYT BXOIWTb BHYTPH AKTHBHOTO
LEHTpa aHTuTeN. B ciydae OGakTepHalbHBIX KIETOK TAKUMH JETEPMUHAHTAMH CIyXaT KOPOTKHE
nenoyku u3 3-5 ocrarkoB CaxapoB, 00pa3yOIIUX CTEHKY OaKTepHid.
HuskomonekynspHble COeIMHEHMs, B YAaCTHOCTH JICKAPCTBEHHBIC BEIIECTBa, caMHU IO cebe He
MOTYT BBI3BIBaTh 00Opa3oBaHHe aHTUTEN. Takue coeqUHEHHs Has3bIBAlOT ranteHamu. OnHAKo eciu
OHU TIPUCOCJUHSIIOTCS K MAaKPOMOJIEKYJIe, OpTraHW3M HaYMHAET BhIpabaThiBaTh K HUM aHTHUTEIA.
Ha mepBo# cragnyn IMMyHOXUMHYECKON pEaKIMU IIPOUCXOJIUT «CKIICMBAHUE)» aHTUTEHA M aHTUTeNa, a
BTOpast HAET ¢ 00pa30BaHUEM KOMIUIEKCOB CIOKHOTO COCTaBa, YTO ONPENeNsieTcs IOMYTHEHUEM
pactBopa 100 BhIMageHueM ocajika. Tak, eciii B MPOOUPKY C PaCTBOPOM, COJIEPKAIUM MTOCTOSHHYIO
KOHIIEHTPAIMIO aHTUTENI U MEYEHOT0 aHTHTeHa, TOOABUTh Pa3UYHbIE KOJUYECTBA HEMEUEHOTO
AQHTUI'CHA, TO KOHUEHTPALMs KOMIUIEKCa aHTUIE€H-aHTHTEIO C METKOW OyneT oOpaTHO
NPONOPLUMOHAIIbHA KOHLIEHTPAlMM HEMEUEHOTro aHTWreHa. s pacmmpeHus: mpeienos
YYBCTBHUTEIBHOCTH W TOBBIIMICHUS CIEMUPUIHOCTH MMMYHOXUMHYECKHX TECTOB B OJHMH H3
KOMIIOHEHTOB CHCTEMBI BBOJSAT MapKep, KOHIIEHTPAIHIO KOTOPOTO MOYKHO JIETKO OTPEAETUTh.
Tema 7.

18
CuryauuonHas 3aaava 7



W3BecTHO, uTO TpeOOBAHUS SKOJIIOTUH YaCTO HE COBIAJAIOT C TEXHOJIOIMYECKUM PErJIaMEHTOM
(apMareBTHUECKOT0 MPONU3BO/ICTBA B IIETIOM U OMOTEXHOJIOTHYECKOT0 B YaCTHOCTH. Kakue BuIbI
OYHUCTKH U [ KAaKOTO POJia OTXO/0B MPEIyCMaTPUBAIOT UCIIONb30BAHUE «AKTUBHOTO MIIa» U «ILITAMMOB-
JIECTPYKTOPOB»?

OTBet: Kaxkmoe OMOMIPON3BOACTBO JODKHO 00ECTIEUHTH 3aIINTY:

- CBIPbS, IPOMEXKYTOUHBIX U KOHEYHBIX IPOJYKTOB OT JIFOOOT0 3arpsI3HEHUS;

- IepcoHaNa OT cyOCTaHIIUii, C KOTOPBIMH OHH PabOTaloT;

- OKPYXKaroILIeH cpeipl OT BEIIECTB, KOTOPhIE IPU OTCYTCTBUM COOTBETCTBYIOLIMX MEP U KOHTPOJISI MOTYT
IIOTOKOM BO3[yXa BBIMTH HapyKy ¢ OHONIpeIpUsITHS.

[Tpu HEocTOpoKHOH paboTe ¢ peKOMOMHAHTHBIMY IITAMMAaMH HE UCKITIOUCHO UX MOMAaaHue B
OKPY>KaIOIIyI0 CpPey, IA€ OHU MOTYT BBI3BaTh HEKOHTPOJIUPYEMbIE MyTaLlUH HE TOJIBKO Y
MHKPOOPTraHU3MOB, HO U Y IPYTUX BUIOB JKUBBIX CyIIECTB. DTO TpeOyeT OT MEepCOHaIA, 3aHATOrO B
pa3paboTKe W peanu3anuy OMOTEXHOJOTHYECKHX IPOIECCOB C HCIIOIb30BaHUEM PUEMOB TeHHON
WH)XEHEpUH, OOJIbIICH OTBETCTBEHHOCTH M IPOM3BOACTBEHHOMN TUCIUTUINHEI.

[lepen oxoHYaTENBHBIM YAAJICHUEM U3 YCTAHOBKU BCE PEKOMOMHAHTHBIC MUKPOOPTAHU3MBI 1OJDKHBI
OBITh NHAKTUBHUPOBAHbBI B COOTBETCTBHHM C OIPEAEICHHBIMU HHCTPYKUUAMHU. OTpaboTaHHYIO
KyJIBTYPaJbHYIO Cpelly TIIATEIbHO MPOBEPSIOT Ha HATMYUE B HEH KU3HECTIOCOOHBIX MUKPOOPTaHH3MOB,
YTOOBI HCKJIFOUUTH UX IONAJaHUE B OKPYXKAMOLIYI0 cpeay. Cepbe3Hble IKOJI0rHYECKHEe IPOOIEeMbl
BO3HMKAIOT B CBSI3H C 3aIIUTON BOZOEMOB OT CTOYHBIX BOJ, 00pa3yIOLIHNXCS

B O0JIbIIMX 00BEMaXx MpH OMOTEXHOIOTHYECKOM Tporiecce. OCHOBa OYMCTKU CTOYHBIX BOJI M 3alIUTHI OT
HUX BOJOEMOB

— JIOPOTOCTOSIILKE CHEIMANbHBIE OYHCTHBIE COOPY)KEHHS, @ TAKXKE 3aMKHYThIE CHCTEMbI BOZOOOOPOTA.
[epen criyCKOM CTOYHBIX BOJl B OYHCTHBIE COOpPYKEHHS OTPaOOTaHHBIE HATHBHBIE PACTBOPEI
MOJBEPraloT NpeaBapuTebHo Y D-00IyueHHIo ¢ OJJHOBPEMEHHBIM BBEACHUEM OKHCIHUTEINS, YTO
MIO3BOJISIET Pa3pyIIUTh BEICOKOMOJIEKYJISIPHBIE OPraHUY €-CKHe COeAUMHEHMS C 00pa3oBaHHEM
HU3KOMOJICKYJISIPHBIX BELIECTB, MOANAIOLINXCS OMOIOTHYECKOMY OKUCIICHHUIO B CU-CTEME OYMCTHBIX
COOpYKeHHH. B «uachl muk» NMpenoYTUTENFHO 3MU30IMYEeCKOe UCTIONIb30BAHNE KOMMEPUECKUX TIp e-
napaToB — ICHHO-WH)KECHEPHBIX IITAMMOB-AECTPYKTOPOB, Hampumep Oakrepuil poma Pseudomonas,
KJIETKH KOTOPBIX COAEPKAT OKCUAOPEAYKTa3bl M THAPOKCHIIA3bl, CIIOCOOHBIE pa3iaraTh O0JbIIOE YHCIO
MOJIEKYJI YTIIEBOJIOPOJOB U ap 0-MAaTHYECKHUX COSTUHEHUH, TAKMX KaK OE€H301, KCHUIION, TOIYOII.
[MpeumyriecTBO 6akTEpUATLHON OYUCTKH 110 CPABHEHHUIO C XUMHUYECKON B TOM, YTO OHA HE BHI3BIBACT
MOSIBJICHUSI HOBOTO 3arpsI3HSIOILETO areHTa B OKpy»Karolei cpene.

B ocHoBe OMOJIOrM4YecKoil OYMCTKH BOABI JIEKHUT JEATEIBHOCTh akTHBHOro wia (AUW) wim
OMOTIIICHKH, €CTECTBEHHO BO3HHUKIIIETO OMOIIEHO03a, (JOPMUPYIOIIETOCS Ha KaXKIOM KOHKPETHOM
MPOM3BOJCTBE B 3aBUCUMOCTH OT COCTaBa CTO Y-HBIX BOJ U BRIOPAHHOTO PEKMMA OUYMCTKU. AKTUBHBIN HJI
IpeAcTaBisieT co00 TEMHO-KOPUYHEBBIE XJIOMbsI, PA3MEPOM 10 HECKOJIBKHX COTEH MUKpoMeTpoB. Ha
70% OH COCTOUT U3 KUBBIX OpraHu3MoB U Ha 30% - U3 TBEPBIX YACTHI] HEOP-TAHUYECKON PUPOIBI.
JKuBble opranu3Mbl BMecTe ¢ TBEPABIM HOCHUTENEM 00pa3yIoT 300TIel - CUMOMO03 TOMYJISIINH
MHUKPOOPTraHU3MOB, ITOKPBITHIN O0IIEH CU3UCTON 000J109K0i. MUKpPOOTraHU3MBI, BBICIICHHbIE U3
AKTHBHOT'O MJIa OTHO-CATCSA K pasmuuHbIM pojam: Actynomyces, Azotobacter, Bacillus, Bacterium,
Corynebacterium, Desulfomonas, Pseudomonas, Sarcina u ap. Hanbonee MHOrOUNCIICHHBI
Oaxrepunpona Pseudomonas, 0 KOTOPBHIX YHOMHHAJIOChH paHee.

Tema 8 .IlepcnexTuBbl pazsutus 6morexnojorun B XXI Beke

Curyauuonnas 3axava 8

B noucke u co3nannu Hanbonee 6e30nacHbIX U 3()(HEKTUBHBIX JIEKAPCTBEHHBIX CPEICTB OOJIbILIAs POJIb
OTBOJUTCS TApPreTHOMY CKpUHHUHTY. OOBSICHUTE, YTO TAKOE TAPreTHBIA CKPUHUHT U KaK OH paboTaet?
OrtBer. Ha npuMepe ckprHIHTa aHTHOMOTHKOB. B KIlMHHKE B HacTosIee BpeMs HCIIOIb3yeTCsl MOpsiIKa
JIBYXCOT ITPUPOIHBIX ¥ CHHTETHUECKIX aHTHOAKTepUATTbHBIX BellecTB. KaxIple U3 HUX MUMEET CBOIO
MmuieHb. Kak npaBuiio, 370 nim ¢pepMeHThI, WM puOOCOMHBIH OeIoK. Beero peann3oBaHHBIX MUIIEHEH
TaKXe OKOJIO IBYXcOT. CleloBaTeNbHO, TTOIaB-JISOIIee KOJIMYECTBO T€HOB B KadeCTBE MUIIEHEW JUIs
aHTHOAKTEepHAbHBIX areHTOB BCE eImle He Hcmonb3yercs. s

JIOKa3aTeJIbCTBA «CYIECTBEHHOCTH» (HEOOXOIUMOCTD T'€Ha VISl )KU3HEAEATEIbHOCTH KIETKH) TeHOB
NPUMEHSIETCS] Me-TOJl M30MpaTeNbHOIO «BBHIOMBAHMS» I'€Ha M3 T'€HOMAa C NPOBEPKOM BBIKUBAHHUS
opraHu3Ma TocCJe TaKOW TPOLEAYphl, KOTOPBI TMpeAcTaBisieT OONbIIOW HHTEPEC KaK TEXHOJIOTHSI
CKpUHHMHTA BeIIECTB. TPaJMIIMOHHO IMEPBUYHBIN OTOOP

MOCJIETHUX MPOBOJUTCS IyTEM UCTIBITaHUS UX ACUCTBHS HA POCT TECT-KYJIbTYPHI MHKPOOPraHH3}.
BrICOKOaKTHBHBIE BEIIECTBA, OTOOPAHHBIC HA ATOM JTarle, MPOXOIST JaJbHEHIIINE UCTIBITAHNS, B



YaCTHOCTH OTPEAEIAETCS aHTUMUKPOO-HBIH CIIEKTP UX IEHCTBHUS U aKTUBHOCTH B OTIBITaX Ha
1ab0PaTOPHBIX JKUBOTHBIX, & TAK)KE TOKCUIHOCTH ISl OpraHU3Ma.

ITo 3aBepieHUN JOKIMHUYECKUX UCTIBITAHUN B CIy4ae MOIYUYCHUS MOJIOKUTEIBHBIX PE3yIbTaTOB
CTaBUTCSI BOIIPOC O Tiepejiaue Ipernapara B KIMHUKY, 3aT€M HAYWHACTCS YIIIyOJICHHOE HM3YYCHUC
MeXaHM3Ma ACUCTBUS aHTUMHUKPOOHOTO CPEICTBa HA CYOKJIETOYHOM M MOJIEKYIIIPHOM YPOBHSX, T.€.
BEJIETCS MTOVICK €TO0 BHYTPUKJIETOYHON MHIIIEHH — Taprera.

Jlasiee BBISIBIIICTCS Te€H, KOJUPYIOIINNA 00pa30BaHUE 3TOM MaKPOMOJICKYJIbI, HIIU TEHBI, KOTOPhIC
KOAMPYIOT 00pa30BaHME MaKpPOMOJIEKYJ, BXOAAIINX B MaKpOMOJEKYJSPHBIM Komruiekc. [lo HOBOIA
TEXHOJIOTHH CKPUHHUHTA HCIOIB3YIOT HH(OPMAIUIO O TIOJTHOCTHIO CEeKBEHUPOBAHHOM T€HOME ITaToTreHa
Y HAJIMYHMU B HEM «CYIICCTBEHHBIX» TCHOB. B J1abopaTtopusx, paboTaroIIUX 10 CO3JaHUI0 HOBBIX
AHTUMHKPOOHBIX CPEJICTB, MIPEIBAPUTEIHLHO BEIOUPAETCS TCH, KOTOPBIM OYIET HCIIOIB30BaH JIIS MX
WCTIIBITAaHUS KaK TapreT. TapreTHsI CKPUHHUHT ITO3BOJISIET B COOTBETCTBHUHU C BHIOOPOM T'€Ha 0TOMpPAaTh
OMOJIOTMYECKY aKTUBHBIC BEIIECTBA C 3alNIAHUPOBAHHBIM MEXaHU3MOM JICHCTBHS (B OTJIMYHE OT
TPAAUIIMOH HOTO, KOTJ]a TIOUCK UJET «OT KJIETKH K TeHY»).

2.4. TlpoBeieHNe KPYIJI0TO CTOJIA MO TeMe: BHOTEXHOIOTHs — COBpPEeMEHHBIC HAPaBIICHHS U
MIEPCIEKTHUBHI PA3BUTHUSI MEIUITMHCKON HAYKH

Kon u ConeprxaHue KOMIIETeHIIUH/ WHIIUKaTopa Bompocsr kpyrioro crona
HauMEHOBaHHE JIOCTHIKEHUS KOMITETCHITUHA
KOMIIETEHIINH/
Ko n
HauMEHOBaHHE
HMHAUKATOpa
JOCTYDKECHHUS
KOMITETEHI[UN
ullK-4.2. Oxa3aHue KBaTU(PHUIIMPOBAHHON MEIUIIMHCKON 1.CtanmapTsl oka3zaHus
IIOMOIIY 110 CBOEH CHELUAIIBHOCTH C KBaIN(ULIUPOBAHHON MEIUINHCKOM
HCTIOIb30BAHUEM COBPEMEHHBIX METOA0B MOMOIIH B CTOMAaTOJIOTHH
MPOGUIAKTUKH, Pa3PEIICHHBIX IS
IpUMEHEHUS B Me}lHL{HHCKOﬁ IpaKTUKE 2.Hcnons3oBaHue COBPCMCHHBIX MCTOJ0B
MPOQUIAKTHKH, Pa3pelICHHBIX IS
MPUMEHEHHUS B MEAUIIMHCKON MPAKTHKE

3. [Ipome:kyTOUHASI aTTECTANMS MO TUCHUILIMHE (MOAYJII0) BKJIIOYAET B cedsl IK3aMeH

3.1. Bompocsl k 3x3ameny (ul1K-4.2)

1.IIpenmer u 3a1aun 6MOTEXHONOTHH.. CBSI3b OMOTEXHOJIOTHHU ¢ (DyHJAMEHTALHBIMHA HAyKaMH.
2.buocunres BAB (Ouosyioruuecky akTHBHBIC BEIIECTBA) B YCIIOBUSX MTPOU3BOICTBA.

3. buomeauuunckue Texnosnorun. llporpamma « I'eHom» 1 OHOTEXHOIOTHS .

4. YxaxnTe IeNnd, [OCTUTaeMble C TIOMOLIbIO KJIETOYHOM wuHxeHepuu. llpuBennte npumepsl.
[IporomnactupoBanue. [ 'uOpUIOMEL.

5.0npenenure TMOHATHE W MPEACTaBbTE KIACCUPHUKALMIO OMOOOBEKTOB, HCHOJB3YEMBIX B
OMOTEXHOJIOTHH.

6.ITapameTpbl OMOTEXHOIOTHIECKOTO MPOoIlecca, BIUAIONINE Ha OMOCHHTES.

Bugp! nporieccoB OnocunTesa

7.JlafiTe o0mIyIO CXEMY U CTPYKTYPY OMOTEXHOJIOTHYECKOT0 TpoLIecca.

8.MyTrareHe3 u METO/IbI BBIJICICHHS MYTaHTOB.

9.MexaHU3MBI peryJsiui ONOCHHTE3a AaMHHOKHUCIIOT.

BuocunTes nu3nna. buocunres TpeoHnHa.

10.ITytn nmmoOunM3anuu GepMEHTOB U LEIBIX KIETOK.

11.1IpumeHeHre TMMOOMITN30BAHHBIX (PEPMEHTOB U OEIKOB B MEIUIIMHE HOBBIE MEPCIIEKTHUBBI CO3TaHMUS
3 PEKTUBHBIX JIEKAPCTBEHHBIX CPEICTB.

12.0Omnpenenenns nousituid GLP , GCP, GMP.

13.0xapakrepusyiiTe aHTHOMOTHKH KaK OWOTEXHOJOTHMYECKHE MPOAYKTHl M YKAKUTE JIOTOIHEHHUS,
pacimmpsomye IepBoOHaYaIbHOE MMOHATHE aHTHONOTHKA.

14 TIponykTbl OMOTEXHOJIOIMYECKOTO TPOU3BOJICTBA, ONIACHBIE B 3KOJIOTHYECKOM IUIAHE.

15.Ilpuunna BBenenus mexxayHapoaubix npasuit GLP , GCP, GMP .

16.MeTtabonn3M MUKpPOOHOW KJIETKH M €r0 BIHMSHUE Ha OMOTEXHOJOTHIO MPOU3BOJICTBA JIeKap@BEHHBIX
CpPEICTB.




17.HarmmmonaneHbIE, peruoHagbHbIC TpaBuiaa GMP

18.ITyTi OMOCHHTE3a CTEPOUIHBIX TOPMOHOB B OpraHu3Me (XOJECTEpPHH).

19.broTexHONOrNuecKoe MPOU3BOACTBO PEKOMOMHAHTHOTO HHCynuHA. [IpemmymiecTBa, MpoOIEMBl,
MEePCIECKTHUBBL.

20.I'enomuka. [lenu, 3a1a4n, OTIIMYHE OT MOJICKYISIPHON TEHETHKH.

21. IMMyHOOHOTEXHOJIOTHYECKHE TIpenapatsl. [lomydenue BakuH, CHIBOPOTOK.

22. 'eHoMuKa ¥ MPOTEOMHKA, HX 3HAYEHHUE I ONOTEXHOJIOTHH.

23.B03MOKHOCTH Pa3BUTHS UCIIOIB30BAHMS OMOTEXHOJIOTHH B MOJIYYCHHUH KYJIbTYPHI KIETOK U TKaHEH
pacTeHuil Ipy MOJIyYSHNUH JICKAPCTBEHHBIX CPEICTB.

24. OcHOBHBIE MUKPOOHOJIOTHUECKUE TPAHCPOPMAIIIH CTEPOUAO0B POMBILIIICHHOTO UCTIONb30BaHHS.
25.Ykaxxute 0COOCHHOCTH TEXHOJIOTHU MPOU3BOICTBA BOJAOPACTBOPUMBIX BUTAMUHOB.

26.'eHOMHKa ¥ aHTUMUKPOOHBIE (hapManeBTHIECKHIE TPETapaThl.

27 VIMMyHOOMOTEXHOJIOTHSI BAKIIMHHBIX TIPEMapaToOB.

28.0praHu3anusi KOHTpOJIS 32 OXPaHOW OKpYKarolled cpeasl B YCIOBHAX OHOTEXHOJIOTHYECKOTO
IIPOU3BOACTBA.

29.0xapakTepHu3yiTe TEXHOJIOTHH TTOIYIEHHS JIeYeOHBIX U THarHOCTHYECKNX CHIBOPOTOK.
30.ITepcriekTUBBI pa3BUTHSI OMOTEXHOIOTHH B MOJTYYCHUH BUTAMUHHBIX IPENapaTos.

31.Metoapl MHKPOOMOJOTHYECKOTO W OMOXMMHYECKOTO KOHTPOJS B IIPOM3BOJICTBE NpEIapaToB
MPOOHOTHKOB (ITPAKTHYECKAS YACTh).

32.buotpancdopmanysi Kak NEPCIEKTUBHOE HAlpaBleHWE B IONYYCHUW JICKAPCTBEHHBIX CPEICTB Ha
OCHOBE KYJIBTYp KJIETOK PAaCTECHHIA.

33.UmmynodepmenTHoiii aHamm3 (MDA) B mMeaunuHCKON mpakThke. BO3MOKHOCTH OHOXUMHYECKOTO
aHanmu3a. IMMyHOXHUMHUYECKHE METO/BI.

34. llenu OuoTEeXHOJIOTa IPU COBEPIICHCTBOBAHUU OMOOOBEKTA.

35.0npenenenue aHTUMUKPOOHOH aKTUBHOCTH aHTUOHOTHKOB.

36.TexHnuka 6€30MacHOCTH B paboTe ¢ TeHHO-WHKEHEPHBIMHU IITAMMaMH.

37.0co0eHHOCTH KYJIbTUBUPOBAHHUS IITAMMOB-TIPOAYIIEHTOB.

38.ITytn umMmMoOMH3auy GepMEeHTOB U LENBIX KIETOK.

39.IIpoMbIlIIEHHOE TPOM3BOACTBO PEKOMOMHAHTHOIO MHCYIMHA. KOHTPOIh KOHIEHTpAMK MHCYJIHHA B
KPOBH YeJIOBEKa.

40.ITpuBenute ocHOBHBIC TpaBmia crannapta GMP kK GMOTEeXHOIOTHYECKOMY POU3BOJICTBY.

41.1. Ilpumenenus GpepMeHTOB B OnoTexHONMOTHH. IMMOOMIHI3aIust pepMeHTOB.

42. buoTexHOJIOrUsl B NPOW3BOJICTBE BUTAaMHHOB. BopmopacTBopruMble BUTaMUHBI. JKupopacTBopuMbIE
BUTAMUHBI.

43.ViMMyHOOMOTEXHOJIOTHS KaK OJIMH M3 Pa3JelIoB OMOTEXHONIOTHH. IMMYyHOOHOTEXHOIOTHS (TIOHATHE).
HNMMyHHBIE CBIBOPOTKH. BakiuHel. PekoOMOMHAaHTHBIE BaKI[HEI.

44 MeTo/1pl KIETOYHOM WHKEHEPHUH IS TIOJTyUSHHS JIGKAPCTBEHHBIX M TUArHOCTHYECKUX MTPerapaToB.
45.TexHomorusi  KyJbTHBUPOBAaHWS KJIETOK MHUKPOOPTraHM3MOB IpPH  TONYYCHHH IPETaparoB
HopModuopos. [Ipumenenne HopMoIOpOB.

46.CoBepIilieHCTBOBaHNE OMO00BEKTA METOJaMH TeHHON HHKCHEPHH.

47. IlpuMeHeHHEe HWMMOOMJIM30BaHHBIX OHOOOBEKTOB MPHU CO3JAaHUM JICKAPCTBCHHBIX CPEICTB Ha
npruMepax NOJTy4eHUs] aMUHOKHUCIIOT.

48.TexHnuka 6€30MaCHOCTH B paboTe ¢ TeHHO-WHKEHEPHBIMHU IIITAMMaMH.

49.TTonsiThe M 3HAYEHHE TeHETHYECKON MH)KEHEPUH B MOJYYEHUH HOBBIX JIEKAPCTBEHHBIX CPEJICTB.
50.IIpoTeomuka, ee METOIBI M POJIb B IIOMCKE HOBBIX (PAPMAKOIOTUIECKUX CPEICTB.

3.2. Bonpocsl 6230BOro MMHMMYMa 110 TUCHUILINHE

1.IMlpeamer u 3amaum OuorexHonorud. Poib OHOTEXHOJOrMM B coBpeMeHHOW (apmarun. CBs3b
OMOTEXHOJIOTUH C PYHTaMEHTANBHBIMU HAyKaMH.

2. buocunre3 BAB (Ononorndecku akTHBHBIC BEIIECTBA) B YCIOBUSIX ITPOU3BOICTBA.

3. buomenunuHackue TexHomoruu. lIlporpamma « ['eHOM» M OHOTEXHOJIOTHSA B MPOIECCE MPOU3BOJICTBA
JIEKapCTB HOBOT'O MOKOJICHUS. BHOTEXHOJIOTHS B 3apyOeKHBIX CTpaHaXx.

4. Uenun u 3agauu kiaeTouHol nwkeHepun. [Ipusenure npumepsl. [IpotoruactupoBanue. ['uOpuaombl.
5.0mpenenure TOHATHE W NpPEACTaBbTe  KiIacCHPUKALUIO OMOOOBEKTOB, HCIONb3YEMBIX B
OMOTEXHOJIOTHH.

6. [TapameTpbl OHOTEXHOJIOTUIECKOTO MPOIIECcca, BIUSIONINE Ha OMOCHHTES.
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8.MyTareses u METOb! BBIICICHUS MyTaHTOB.

9. MexaHU3MBI PETYIIAINA OMOCHHTE3a aMUHOKHUCIIOT.

10. Ilytn mMmoOuIm3anuu (epMEHTOB U LETBIX KICTOK.

11.0npenenenus nousituit GLP , GCP, GMP.

12.0xapakrepusyiiTe aHTHOMOTHKH KaK OHMOTEXHOJOTHYECKHE MPOMYKTHl M YKaKHUTE JOTOJHEHUS,
pacLIMpsIoIIne IePBOHAYaIbHOE MTOHATHE AaHTUOMOTHKA

13.Ilyt buocHHTE3a CTEPOUIHBIX TOPMOHOB

14. broTexXHOJIOTHYECKOe TPOM3BOJICTBO PEKOMOWHAHTHOrO WHCyNWHA. [IpenmymiecTBa, mpoOiIemsl,
HEPCIEKTUBBL.

15.iMmyHOOMOTEXHONOTHYEeCKHEe Tipenapathl. [loidydenune BakiuH, CHIBOPOTOK.

16.I'eHOMIKa U IPOTEOMUKA, UX 3HAYCHHE JJIsl CO3/IaHHSA JIEKAPCTBEHHBIX CPEICTB

17. OcHOBHBIC MHEKPOOHOJIOTHYECKHE TPAHC(HOPMAITHN CTEPOUIOB MPOMBIIIIICHHOTO UCITOJIb30BaHHUS.
18.I'eHOMIKa U aHTUMHKPOOHBIE (PapMalleBTUYECKHE TIPETapaThl.

19.Knaccuduxanms BakiuH .

21.0Opranmsanysi KOHTPOJIS 32 OXPAaHOW OKpY)KaroIIed Cpefpl B YCIOBHSIX OHOTEXHOJOTHYECKOTO
IIPOU3BOACTBA.

22.0OxapakTepu3yiTe TEXHOJIOTHU TOTyUEHHS JIeYeOHBIX U TUAarHOCTHYECKHX CHIBOPOTOK.
23.IlepcrieKTUBBI pa3BUTHSI OMOTEXHOJIOTUH B OJTYYEHNH BUTAMUHHBIX IIPENapaToB.

24 Metoapl MHKpPOOHOJOTHYECKOT0O M OHMOXMMHYECKOTO KOHTPOJS B IPOU3BOACTBE IIPENapaToB
NPOOMOTHKOB (IPAKTUYECKAS YaCTh).

25..buotpanchopmanusi Kak NEPCIEKTHBHOE HANpABICHUE B IMOJYYCHUH JIEKAPCTBEHHBIX CPENCTB Ha
OCHOBE KYJIBTYP KJIETOK PaCTEHHH.

26. UmmynodepmenTrblii ananu3 (MDA) B MenuIMHCKOW mpakTHUKe. BO3MOXHOCTH OMOXUMHYECKOTO
aHanmu3a. IMMyHOXHUMHUYECKHE METO/BI.

27. llenn 6roTEXHOJIOTA MPH COBEPIICHCTBOBAHUHN OMO00OBEKTa

28. OmpeneneHrie aHTUMUKPOOHOI aKTHBHOCTH aHTHONOTHKOB.

29. TexHuka 6€30MaCHOCTH B paboTe C TeHHO-UH)KEHEPHBIMH [ITAMMAaMH.

30.0co6eHHOCTH KYIbTUBUPOBAHUS IITAMMOB-TIPOYLIEHTOB.

4. MeToauyecKkne MaTepHaJIbl, ONpedesolIie TPoUeAyPhl OINEHUBAHUS 3HAHUH, YMEHM,
HABBIKOB U (MJIM) ONBITA JeATEIbHOCTH, XapaKTePH3YIOIIMX 3TaNbl (JOPMHUPOBAHUS KOMIIETEHIHIA.
OcHOBHBIMHM dTanamMu (OPMUPOBAHHSA YKa3aHHBIX KOMIIETCHUUH MpPU H3YYEHHH OOYYalOUIMMUCS
JUCLUIUIMHBL SIBIISIIOTCS  TOCJICAOBATEIbHOE H3YyYCHHE COAEPKATEIbHO CBA3AHHBIX MEXAYy CcoOoMH
pasoenog (mem) y4eOHBIX 3aHATHH. V3ydeHme Kaxkaoro paszzuena (TeMbl) TperoiaracT OBIAICHHE
00yYaroIuMHCs HEOOXOIUMBIMHI KOMITETCHIIUSIMH. Pe3ynbpTar arTectalu o0ydaronuxcs Ha pa3inaHbIX
sranax (OpMHUPOBAHHS KOMIIETEHIINH ITOKa3bIBAET YPOBEHb OCBOCHUS KOMIETEHINH 00YyJatOIUMHUCS.
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4.1. IlepeyeHb KOMNETEHIH, JIAHUPYEMBIX pe3

JIbTATOB Oﬁy'-leﬂl/lﬂ H KPUTEPUEB OLICHUBAHUA OCBOCHHUSA KOMIIeTeHI Uit

®opmupyema | Coaep:xanue Ilnanupyemble Kpurtepuu oneHnBanus pe3yabTaToOB 00y4eHHs (IeCKPUNTOPHI) MO NATHOAIIBHON HIKAJIe
A KOMIIeTeHUUU/UHAN | pe3yJbTaThl
KoMmereHiusi/ | KaTopa o0y4eHnus
HHIUKTOP (mokazarenu
KOMIIeHEeHIIUH JOCTHKEHUS 1 2 3 4 5
33aJaHHOTO YPOBHS
OCBOCHHUS
KOMIETEHINH)
K-4 IIposeaenue u 3HaTh:
KOHTPOJIb CanurapHo-
3¢ pexTUBHOCTH SNUJEMUOIOTUYECKH
CAHHUTAPHO- € HOpPMBI U
NPOTUBOINHUEMUYE | TPeOOBAHHS
CKHUX ¥ MHBIX Ymern:
npopuIakKTHYeCKUX | OCyIIeCTBIST
MepONpUATHI 10 KOHTPOJIb 3a
OXpaHe 310pOBbs 3¢ PEKTUBHOCTHIO
HaceJIeHus CaHUTapHO-
MIPOTUBOAHIEMHYEC
KHMX U UHBIX
MPOGUIAKTHICCKUX
MEpPOIIPUATHI 110
OXpaHe 370POBbS
HaCeJICHHS
Baaners:
Hagbikamu
IIPOBEICHUS IJIaHA
npodrITaKTHIECKOH
CTOMATOIOTHYECKON
MTOMOIIY ¥ KOHTPOJIS
ee 3((eKTHBHOCTH
ullK-4.2 Oxa3zanmne 3Harh: OTCYTCTBUS OTCYTCTBUS HMeEET 3HaHUs MOKa3bIBAET XOPOIINE | MOKA3bIBAET
kBasuuuupoBann | IIpuHIMIBI 3HAaHUI OCHOBHBIX | 3HaHMI TOJIKO OCHOBHOTO | 3HAaHUS U3Y4EHHOTO OTIMYHbIC 3HAHUS
0if MeMIINHCKOM JUCTIAaHCEPHOT O MOHATUI U | 3HaUUTENbHOU MaTepuaina, Ho He yueOHOro MaTepuana; | U3y4eHHOTO
TMOMOIIY O CBOeii HaOJIOIeHUS B oTpeneneHuit 4acTu YCBOWII €T0 CaMOCTOSITENIBHO, y4ebHOTO
CHeNHATbHOCTH € Pa3IMIHBIX JUCTIATUTAHBI MPOTPaMMHOTO | JeTaieH, TOMycKaeT | JOTUIHO U MaTepHania;
HCNOJb30BAHHEM KaTeropusx oOygaromuiics MaTepuana, HETOYHOCTH, MOCJIEJOBATEIIEHO CaMOCTOSTENBHO,
COBpPEeMEHHBIX MAIIIEeHTOB U cpenn MTOKa3BIBACT JOITyCKaeT HEJO0CTaTOYHO n3JaraeT u JIOTHYHO U
MeTOo/10B HaCeJICHHS, 3HAYUTEIbHBIC CYIIECTBEHHbIE | TpaBHIIEHBIE HHTEPIPETHPYET MOCJIEIOBATEIBHO
NpoPUIAKTHKH, CTaHJAPTHl OKAa3aHMUA | 3aTpyAHEHUs TpH | ommoOKw, (hOpMyIHPOBKH, MaTepHaJsl yaeOHOro | m3iaraer u




pa3peuieHHbIX 1JIs1
NpUMeHeHHs B
MeIUIMHCKOM
npaKTHKe

KBann(UIMPOBaHHON | OTBeTe Ha | HeyBepeHHO, ¢ HapyIeHUs Kypca; HO He UHTEPIPETUPYET
MEAULUHCKON MpeI0KEHHBIE OO0JIBIIUMH JIOTHYEeCKOH MOJTHOCTBIO MaTepHabl
MIOMOILU B OCHOBHBIE U | 3aTpyIHEHHSAMH | IOCIIENOBATEIBHOCT | PACKPBIBAET CMBICI y4eOHOTo Kypca;
CTOMATOJOTH JIOTIOJTHUTEbHBIE | U3NIaraetr U B U3JIOKEHUH MPeJIaraeMoro pacKphIBacT BeCh
BOTIPOCHI MaTepuai. IIPOrpaMMHOTO BOIMpoOCca CMBICIT
MaTepuana IIpeIaraeéMoro
BOIpOCa
YMmerb: OOyuaromuiicst He | OOydatomuiica | OOydwaromuiics OO6yqatontmiics Obyuarommiics
Oxa3bIBaTh MOJKET HE MOXET MOKET MOJKET UCHOIb30BaTh | UCIONB3YET
KBaIM(UIHMPOBAHHY | MCIIOJB30BaTh HCIIO0Nb30BaTh HCIIONb30BaTh TEOpEeTHYECKHE TeopeTHYecKHe
10 TEOpEeTHYECKHE TEOpEeTUYECKHe | TeOpeTUUeCKue 3HaHUs MaTepuana 3HaHUS MaTepuana
CTOMATOJIOTMYECKYIO | 3HaHU IO 3HaHUS YacTH 3HaHUS MaTepuana , | cCaMOCTOATENBHO, CaMOCTOSTENBHO,
MIOMOIIb B TIOJIHOM JUCHUIUIMHE JUIS | IpOrpaMMHOIO | HO HE YCBOMJI €ro JIOTHYHO U JIOTUYHO U
o0beme peneHus MaTepuaa, JeTajei, 1omycKaeT | mocjaeroBaTelIbHO MOCJIEIOBATEIBHO
MPAaKTUYECKUX JIOITyCKaeT HETOYHOCTH, HHTEPIPETUPYET UHTEPIPETUPYET
npodeccHOoHaPH | CYIIECTBEHHBIE | HapyIICHHS Marepuaasl y9eOHOro | Marepuaibl
BIX 337124 B OLINOKH JIOTHYECKON Kypca, HO JIOIyCcKaeT | ydeOHoro Kypca
pamkax PII MOCIIEI0BATENBHOCT | CYIIECTBEHHBIE
u HETOYHOCTHU
Baagern: He Bmaneer He Bnageer Bianeer yacTrio Bmaneer 0ompeit Bnaneer Bcemu
HaBpixamn HaBBIKAMU B HaBBIKAMU HAaBBIKOB B 4acThIO HABBIKOB B HaBBIKAMU B
Ha3HauYeHUS COOTBETCTBHUH C 4acTu COOTBETCTBUH C COOTBETCTBUH C COOTBETCTBHUH C
npodUITaKTHYECKHUX TpeOOBaHUSIMHU IIPOrPaMMHOI0 tpeboBanusimu PII | TpeGoBanmsimu PIT tpeboBanusimu PIT
porenyp, noxdbopa PII puctumnueel | Marepuana, JUCHIUTUINHBI JUCTIUATUIMHBI U JUCLUIUINH U
JIEKapCTBEHHBIX JIOITyCKaeT MOJKET Peain30BaTh MOJKET Pean30BaTh
IIpenapaToB JJIs CYILIECTBEHHBIE UX B CBOEH UX B CBOEH
NpOQUITAKTUKH omInOKH podeccHOHANbHOM npodeccroHabHOM
CTOMATOIOTHYECKHUX JIeSITETIbHOCTH JESTENbHOCTH
3a00JICBaHUH,
(dopmMupoBaHUs
IU1aHa
npodrITaKTHIECKOH
CTOMATOJIOTHYECKON

TTOMOIIT TTAIIUEHTY B
paMKax okazaHUs
KBaJTM(UIHPOBAHHOH
MEIUIIMHCKOM
TIOMOIIIH TI0 CBOEH
CIICIMAIBHOCTH




4.2. lkana, ¥ npouenypa oueHnBaHUsI
4.2.1. nporierypsl OLICHUBAHUS KOMIIETCHIUI (Pe3yIbTaTORB)

Ne KoMnoHeHTBI KOHTPOJIf XapakTepucTHKA
1. | Cnocob opranuzanuu TpaJUIIMOHHBIH;
2. | Oramsl yueOHO# | Tekymuii KOHTPOJIb yCIIEeBaEMOCTH,
JIeSITEIIBHOCTH IIpomesxyTOUHas aTTeCTalys
3. | Jumo, OCYILECTBIIAIONIEE | MPENoJgaBaTesb
KOHTPOJIb
4. | MaccoBocTb 0XBaTa I'pynnoBoyi, HHAUBUAYAIbHbLI;
5. | Meroxa KoHTpoOIIst VYCTHBIN OTBET, CTaHIAPTH3MPOBAHHBIH TECTOBBIH KOHTPOJNIb, pedepar,
npeseHTauyy. Pemenye cuTyallMOHHBIX 334a4, IPOBEACHHUE KPYTJIoro CToJa .

4.2.2. lllkayibl ONEHUBAHUS KOMIIETEeHI Ui (Pe3yJbTATOB OCBOEHMS)

JJis1 yeTHOrO OTBETA:

* Onenka "oTIMYHO" BBICTABISIETCSA CTYIAEHTY, €CIH OH IIyOOKO M MMPOYHO YCBOWII TPOTPaMMHBIN
MaTepHall, UCUEPITBIBAIONIE, TOCIEI0BATENbHO, YETKO U JIOTHUYECKH CTPOMHO €ro h3jaraeT, yMeeT TECHO
YBSI3BIBATh TEOPHIO C PAKTHKOH, MPUYEM HE 3aTPyAHSETCSA C OTBETOM MPU BUIOM3MEHEHUH BOIIPOCaA,
UCIIOJIB3YET B OTBETE MaTepHal MOHOTPpaUIecKOH TUTepaTyphl, IPAaBUIEHO 00OCHOBBIBAET MIPHUHATOE
pelIeHue, BIaseeT pa3HOCTOPOHHUMH HaBbIKaMH U IIpHeMaMi 000CHOBAHUS CBOETO OTBETA.

* OueHka "Xopoio" BBICTaBISIETCS CTYAEHTY, €CJIM OH TBEPIO 3HAET MaTEpHUall, [PAMOTHO U IO CYIIECTBY
u3JIaraet ero, He JOIMYCKas CyIIECTBEHHBIX HETOUHOCTEH B OTBETE Ha BOIPOC, BIa/IeeT HEOOXOJUMBIMH
HaBBIKAMH U IpUeMaMu 0OOCHOBaHMS CBOETO OTBETA.

* OueHka "yIOBIETBOPUTEIBHO" BBICTABIISIETCS CTYACHTY, €CJIA OH UMEET 3HAHUS TOJIBKO OCHOBHOI'O
MaTepuana, HO He YCBOMJI ero JieTajiel, JOMyCKaeT HETOYHOCTH, HEJOCTaTOYHO MPaBUIbHBIE
(bOopMyNIHUPOBKH, HAPYIICHHS JIOTHIECKOM MOCIeI0BATEILHOCTH B H3JI0KEHHH TIPOTPaMMHOTO MaTepHhaa.
* OueHka "HeyIOBIETBOPUTEIBHO" BBICTABISIETCS CTYACHTY, KOTOPBIM HE 3HAET 3HAUUTEIBHON YacTu
MPOTPaMMHOTO MaTepualla, JOMyCKaeT CYIECTBEHHBIE OIMOKH, HEYBEPEHHO, C OOJBIINMH
3aTpyIHEHUSMH H3JIaracT MaTepHall.

* Kak npaBusio, onieHka "HEYAOBIETBOPUTEIBHO" CTABUTCA CTYACHTaM, KOTOpPBIE HE MOTYT U3JI0KHUTH 0e3
omnOO0K, HOCAIIMX MIPUHIMUITNAIBHBIN XapaKkTep MaTepuall, U3J0KEHHBIA B 00s3aTENbHON IUTepaType.
J1s1 cTaHAQAPTU3NPOBAHHOIO TECTOBOTO0 KOHTPOJISA:

O1eHKa «OTIMYHO» BBICTABIIACTCS MIPU BBIOIHEHUH 0e3 ommnbok 6onee 90 % 3amaHuii.

O1neHKa «X0pOILI0» BBICTABISIETCS TP BBIIONIHEHHH Oe3 omnook 6oiee 70 % 3amanuil.

Ol1ieHKa «yIOBJIETBOPUTEIIBHOY» BBICTABIISCTCS MTPH BBITIOJIHEHUN 0€3 ombok 6osee 50 % 3amaHuii.
OneHKa «HEYOBIETBOPUTEIHHO» BHICTABISETCS IIPH BBIOIHEHNH 0e3 omunbok MeHee 50 % 3amaHuid.
Jasi ouenku pedepartos:

O1neHKa «OTJIMYHO» BBICTABJISIETCS, €cli pedepaT COOTBETCTBYET BCEM TpeOOBaHMSIM OQOpMIICHHS,
NpeJICTaBIeH IMUPOKKU OuOimorpadudeckuii cncok. Coxaepkanue pedepara oTpaskaeT cOOCTBEHHBIH
apryMEHTUPOBaHHBIA B3MJISA CTyIA€HTa Ha mpoOseMy. Tema packpeiTa BCECTOPOHHE, OTMEYaeTcs
CIOCOOHOCTh CTYJIeHTAa K MHTETPUPOBAHUIO U OOOOIIEHHIO JAHHBIX TIEPBOMCTOYHHUKOB, MPUCYTCTBYET
JIOTMKA U3J10KE€HUs MaTepuaia. iMeercs: WIOCTPaTUBHOE COIIPOBOXKIEHHE TEKCTA.

OneHka «XOpOILO» BBHICTABISIETCS, €CIU pedepar COOTBETCTBYET BceM TpeOOBaHUAM OQOPMIICHHS,
NpEeACTaBlIeH JO0CTaTouHbli  Oubimorpaduueckuit cnucok. Copepkanue pedepara OTpaxkaeT
apryMEHTUPOBAHHBIH B3TJIAJ CTyACHTa Ha MpoOJeMy, OJHAKO OTCYTCTBYeT COOCTBEHHOE BHJICHHUE
npobiemsl. Tema packpbiTa BCECTOPOHHE, IPUCYTCTBYET JIOTHKA U3JIOKEHUS MaTepuaa.

OneHka «yIOBJIETBOPUTEIBHO» BBICTaBISETCS, €CIM pedepar HE MOIHOCTBIO COOTBETCTBYET
TpeOoBaHUsIM OQOPMIICHUS, HE TIPEACTaBIICH IOCTATOYHBIM OHOIMOTrpadUIecKuil CIMCOK. ApTyMeHTaIus
B3MUIIJA HA MPOOJieMy HE JIOCTaTOYHO yOenuTeNbHa W HE OXBATHIBACT IOJHOCTHIO COBPEMEHHOE
CoCTOsIHUE MPoOIeMbl. BMecTe ¢ TeM MPUCYTCTBYET JIOTUKA M3JIOKEHHS MaTepHaa.

OueHka «HEYJOBIETBOPUTEIBHO» BBHICTABISETCS, €CIM TeMma pedepara HEe pPaCKphITa, OTCYTCTBYET
yOenuTeNnpHas apryMeHTalus 1Mo TeMe PadoThl, WCIIONh30BAHO HE JIOCTATOYHOE JIJISI PACKPBITHUS TEMBI
pedepara KOJTMUECTBO TUTEPATYPHBIX HCTOUHHKOB.

JLJ1sl OlleHKH Npe3eHTanmii:

OneHka «OTIMYHO)» BBICTABISIETCA, €CITH COJAEP)KaHWE SBISETCS CTPOro HaydHbIM. WmmocTpannu
(rpaduyeckue, My3bIKaJIbHbBIC, BUACO) YCUIMBAIOT 3()(EKT BOCHPUATHS TEKCTOBOM YacTH MH(GOpMALUH.
Opdorpaduryeckre, MyHKTyalHOHHBIE, CTUIMCTHYECKHE OIIMOKH OTCYTCTBYIOT. HaOophl YHMCIOBBIX
JIAHHBIX MPOWUTIOCTPUPOBAHBI rpapuKaMd W THarpaMMaMi, pHYeM B Haubojiee ajeKBaTHORS(opMme.
Nudopmarus sBiseTcs akTyalbHON 1 coBpeMeHHOW. KirroueBble cioBa B TEKCTE BBIAEIICHBI.




OrneHKa «XOpOIIO» BBICTABISETCS, €CIH COJIEpP)KAaHHE B IEJIOM SBIAETCS HaydHbIM. Mmmoctpanun
(rpaduueckre, My3bIKalbHbIC, BHUIECO0) COOTBETCTBYIOT TeKCcTy. Opdorpaduyeckue, MyHKTyallMOHHBIC,
CTHJINCTUYECKUEC OIUOKU MPAKTHYECKU OTCYTCTBYIOT. HabOphI YMCIIOBBIX JaHHBIX MPOUILTIOCTPHPOBAHEI
rpadukamu u auarpamMmmamu. HHpopmarius SBiIseTcsS akTyalbHON u coBpeMeHHOW. KirroueBkle cioBa B
TEKCTE BBIJEICHBL.

OneHka «yIOBIETBOPUTENHHO» BBICTABISIETCS, €CITH CONEp)KaHHWE BKIIOYaeT B ce0SI DJIeMEHTHI
HayyHoctu. Mmmoctpanuu (rpaduyeckre, My3bIKaIbHBIC, BHJICO) B  OMNPEACICHHBIX  CIIy4asix
COOTBETCTBYIOT TeKCTy. EcTh opdorpaduueckne, myHKTyallMOHHBIE, CTHIIMCTHYECKHEe ommnOkn. Habopsl
YUCIIOBBIX JAaHHBIX 4Yallle BCEro IMPOWJUTIOCTPUPOBAHBI TpadukamMu u auarpammamu. WHbopmarus
SIBJISIETCSI aKTyallbHOM U coBpeMeHHOM. KitoueBble c1oBa B TEKCTE Yallle BCETO BBIICICHBI.

OLleHKa «HEYAOBIECTBOPUTEIBLHO» BBICTABISIETCS, €CJIHM COJCPKAaHWE HE SBISACTCA HAYYHBIM.
Wnmoctpatin  (Tpadmaeckne, My3bIKaldbHBIE, BHE0) HE COOTBETCTBYIOT TeKCTy. MHOro
opdorpapuueckux, MyHKTYyallMOHHBIX, CTHJIMCTUYECKHX OIMOOK. HaOopbl 4YHCIOBBIX JaHHBIX HE
MPOWJLTIOCTPUPOBAHKI rpadkamMu U auarpamMmamu. MHQOpManms He NpeAcTaBiseTcs aKTyallbHOW U
coBpeMeHHO!. KirtoueBble ClioBa B TEKCTE HE BbIICICHBL.

JJ1s1 OlleHKM peleHusi CUTYallMOHHOM 3a1a4yM:

OneHKa «OTIUYHO» BBICTABISIETCS, €CIM 3ajadya  pelieHa IPaMOTHO, OTBETHI HAa BOIPOCHI
c(hopMyITMpOBaHbl YETKO. DTATIOHHBII OTBET ITOJIHOCTHIO COOTBETCTBYET PEIICHHIO CTYIEHTa, KOTOPOe
XOpoI11o0 000CHOBAHO TEOPETHUYECKH.

O1eHKka «XOpOII0Y» BBICTABIISIETCS, €CIH 3a/la4a PelleHa, OTBETHl Ha BOMPOCH! CHOPMYINPOBAHEI
HE JIOCTaTO4YHO ueTKo. PemieHuwe cTyaeHTa B LIEJIOM COOTBETCTBYET O3TAJIOHHOMY OTBETY, HO He
JIOCTaTOYHO XOPOIIO 0OOCHOBAHO TEOPETUIECKH.

OrneHka «y/I0BIETBOPUTEIBHOY BBICTABIISAETCS, €CIIH 3a/1a4a pellieHa He MOJIHOCThIO0, OTBETHI HE COZlepKaT
BCEX HEOOXOUMBIX 000CHOBaHU PEIICHUS.
OneHKa «HEYIOBIETBOPUTEIHHO» BBICTABISCTCS, €CITH 33jJadya He pelieHa WIH HMeeT TpyObie
TEOPETHUIECKHE ONMTUOKH B OTBETE HA TIOCTABICHHBIC BOTIPOCHI.

151 IpoBeieHNs KPYIJIOro CTOJIa
OTau4HO: BCe KOMIETEHIINH, TPEIYCMOTPEHHBIE B paMKax JUCHUILTUHEI (B 00beMe, 3HAaHHUH, YMCHUH U
BJIAJICHUI) OCBOEHHI MOJIHOCTHI0. Y POBEHb OCBOCHHS KOMIIETEHIINN — TTOBBITIIEHHBINA. OOydaronuiics
AKTUBHO pEIIaeT MOCTaBICHHBIC 3aJauH, AEMOHCTPUPYsI CBOOOTHOE BIIaJICHUE MTPEIYCMOTPEHHBIMH
HaBbIKaMH1 1 YMCHHAMU Ha OCHOBEC UCIIOJIB30BaHUA MMOJTYYCHHBIX 3HAHUH.
Xopomuro: Bce KOMITETEHIINY, IPEAYCMOTPEHHBIE B paMKaX JUCIHILINHGI (B 00beMe, 3HAHNN, YMEHUH U
BJIQJICHWH ) OCBOCHHI MTOJIHOCTHI0. Y POBEHb OCBOCHHS KOMIIETEHIINN — JOCTATOYHBIN. OOyJaromuiics
pemiacT MOCTAaBJICHHBIC 3a1a4l, MHOT Ia AOITyCKas OIHI/I6KI/I, HE MPUHIUIIMAJIBHOTO XapaKTepa, JIETKO
WCIIPABISIET UX CAMOCTOSTENHLHO MIPH HABOSIINX BOTPOCAX MPENogaBaTelsl; JIeMOHCTPUPYET BIaIeHNE
MpeTyCMOTPEHHBIMI HAaBBIKAMH U YMEHUSIMH Ha OCHOBE HCIIOJIB30BaHUS TIOJYUCHHBIX 3HAHUH.
Y10B1€TBOPUTENBHO: BCE KOMIIETEHIMH, IPETyCMOTPEHHBIE B paMKax JTUCIUIUIMHBI (B 00beMe,
3HaHWH, YMEHHUH U BIaJ€HUI) OCBOEHBI IOJHOCTHIO. YPOBEHb OCBOCHHUS KOMITETEHIIHH — IIOPOTOBBIH.
OO0yyJaromuiicst Ipy peleHnH TOCTABJICHHBIE 3a/1a4H, YaCTO JOMYCKAET OMIMOKHY, He IPUHITUTTHAIEHOTO
XapaxkTepa, UCHIPaBIACT UX IIPU HAJIUYUU OOJIBIIOT0 KOJINYECTBA HaBOJAIINX BOIIPOCAX CO CTOPOHBI
nmpenojgaBateiid; HE BCCrja MOJIY4YCHHbBIC 3HAHUA MOKET B ITOJTHOM o0BeMe IMPUMCHUTH IIpH
JIEMOHCTPAIIAN TPEAYCMOTPEHHBIX TPOTPaMMON TUCITUTUIMHBI HABBIKAMH U YMEHUSMHU.
HeynoBjieTBOpUTEIbHO: BCE KOMIIETEHIINH, IPEIyCMOTPEHHBIE B paMKax IUCIUILTHHBI (B 0OBEME,
3HAHWM, YMEHHUI W BJIAJICHUN) HE OCBOCHBI WJIM OCBOCHBI YaCTUYHO. Y POBEHb OCBOCHMSI KOMITCTCHITHH —
TTOITOPOT OBBIH. OOydvaromuiicss TpW pPENIeHWH MOCTAaBICHHBIE 3373y, JOIYCKAeT OIIMOKH
MPUHIMITHAIEHOTO XapakTepa, HE MOXXET WX HCIPaBUTh JaKe MPH HAIWYAHA OOJBIIOrO KOJMYECTBa
HABOJAILIMX BOMPOCAX CO CTOPOHBI MperNojaBaTesisi; 3HAHWS [0 JUCIHMIUIMHE (parMeHTapHbl |
o0yJaronuiicss He MOXET B IOJIHOM 00BeMe NMPUMEHHTh UX MPH JEMOHCTPAIMH TMPETyCMOTPEHHBIX
MPOrpaMMON TUCHUIUIMHBI HABBIKAMU U YMEHUSIMU.
4.3.11lkana u npoueaypa oueHUBAHUS MPOMEKYTOUHOI aTTecTallUA
Kputepun oneHku 3x3amMeHa (B cooTBeTcTBUM ¢ m.4.1):
OrneHKa «OTJIIMYHOY» BBICTABJISIETCS, €CJIM MPU OTBETE Ha BCE BOMPOCHI OWMIIETa CTYACHT JAEMOHCTPUPYET
MOJIHYO C(POPMHUPOBAHHOCTD 3asIBIICHHBIX KOMIIETEHIIMA, OTBEYAeT I'PAMOTHO, ITOJIHO, HCITOJIE3YS 3HAHUS
OCHOBHOM U JIOTIOJHUTENIBHOM JINTEPATYPHI.
OrneHka «XOpOIIO» BBICTABIISETCS, €CIM TpPH OTBETE Ha BOIMPOCHI OWJIETa CTYINEHT JEMOHCTPUPYET
c(hOpMUPOBAHHOCTh 3asBJICHHBIX KOMIIETCHI[MH, TPaMOTHO OTBEYaeT B paMKax 06513316"@15}10171



JTUTEpaTypsl, BO3MOXHBI MEJIKHE EIMHWYHBIE HETOYHOCTH B TOJKOBAaHUH OTAEIHHBIX, HE KITFOUYEBBIX
MOMEHTOB.

OrneHKa «yIOBICTBOPHUTEIBHO» BBICTABIISCTCS, €CIM  TMPU OTBETE HA BOMPOCHl OWIIETa CTYICHT
JICMOHCTPHPYET YaCTUYHYI0 C(HOPMUPOBAHHOCTh  3asBICHHBIX  KOMIICTCHIIMN, HYXJaeTcsi B
JIOTIOJTHATENBHBIX BOTIPOCAX, JOMMYCKAET OMIMOKN B OCBEIICHUH MPUHITUITHATBHBIX, KIIFOYEBBIX BOITPOCOB.
OrneHKa «HEYAOBIETBOPUTEIHHOY» BBICTABISETCA, €CIM IPH OTBETE HAa BOMPOCH OWieTa y CTyAEHTa
OTCYTCTBYIOT NPHU3HAKH CPOPMHUPOBAHHOCTH KOMIICTEHIIMIA, HE MPOSBISAIOTCS JaXKe IOBEPXHOCTHBIC
3HaHHAA TI0 CYIIECTBY IIOCTABIEHHOTO BOMPOCA, IUIOXO OPHEHTUPYETCS B 003aTeIbHOMN INTEpaType.
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