MATUT OPCKUI MEJIUKO-®APMAINEBTUUYECKHAA HHCTUTYT —
¢mman ¢eaeparbHOTO TOCYAAPCTBEHHOTO OIOPKETHOTO 00pa30BaTEILHOIO
YUPEXIEHUS BBICILIEI0 00pa30BaHUs
«BOJITOTPAJICKAM TOCYJAPCTBEHHBIN
MEJUIWHCKUA YHUBEPCUTET»

Munucrepcrsa 3apaBooxpaneHus Poccuniickoit denepanuu

OEAEPA/IBHOE MoanuvcaHo ynppoBoit NOANUCHIO: yTBEP)I{HAIO

TOCYIAPCTBEHHOE OENEPATbHOE

BIO[PKETHOE FOCYAPCTBEHHOE BIOKETHOE 3aMeCcTUTEND AUPCKTOpAa HHCTUTYTA
OBPA3OBATE/IbHOE OBPA30OBATE/bHOE YUPEEHVE o

YUPEXIEHME BbICLUErO BbICLUEFO OBPA3OBAHUA 10 y‘—Ie6HO-BOCHI/ITaTeJ'IBHOI/I pa60Te
OBPA30BAHUA "BONTOrPAICKM

"BOITOrPAZICKM TOCYIAPCTBEHHbIV

TOCYAPCTBEHHbIN MEAVLIMHCKIAN YHVBEPCUTET" W.IL KOHOHHIH/I
MEAVLMHCKAN YHUBEPCUTET"  MUHWCTEPCTBA

MWUHWUCTEPCTBA 3[PABOOXPAHEHUA

37IPABOOXPAHEHMS POCCUVICKOM OEEPALIMM

chcmc,(om OEREPALIAN Jlaa: 2023.09.01 09:25:29 +03'00' «31» aBr yCTa 2023 1.

Pa6ouas IIporpamMma JuCHOUILINHBI

MEJUIHUHCKHUE TEXHOJIOI'MH

ITo ciermanbrocT: 30.05.01 Meduyunckas duoxumus (ypOBEHb CIICIIHATIUTETA)

KBanudukanms BEITYCKHUKA: 8PAY-OUOXUMUK
Kadenpa: ouonocuueckoii xumuu

Kypc -V

Cemectp — IX

®dopma 00y4yeHus: — ouHas

Jlexnun - 18 yacos

[IpaxTnueckue 3anstus — 90 yacon
CamocrosrensHas pabora — 110,7 yaca

ITpomesxyTounas arrecranus: skzamer — IX cemectp

Tpynoemkocts aucuumnusasl: 7,0 3E (252 wgaca), u3 mux 114,3 yaca KOHTaKTHON pPabOTHI
00yJaroIIerocs ¢ Mperno/iaBareieM

I'ox natéopa 2023

[sTuropck, 2023
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BoyrrMY

Pabouas  npoepamma  Oucyunaumer  «Meouyunckue — mexwonro2uu»  COCmasnieHa 8
coomgemcemeuu ¢ mpebosanuamu DPedepanbHo2o 20CYOapCmMBEHHO20 00pPA308AMENbHO20
cmanoapma evicueeo obpazosanus no cneyuairvhocmu 30.05.01 Meouyunckas o6uoxumus

(yposenv cneyuarumema) (ymeep. Ipuxazom Munucmepcmea obpasosanus u nayku PO om
13 aseycma 2020 2. Ne 998)

PazpaboTunku mporpammel:  J01eHT, K.¢.H. XKummnaa O.M.

cT. npenogasatenb Curapesa C.C.

CT. mpenojasarens Xaputonosa O.B.
PaGovas mporpamma o0Cy»xj1eHa Ha 3aceTaHuu Kadeapbl OMOJIOTHYSCKON XUMUN
nporokon Ne 1 ot «30» aBrycra 2023 r.

Pabouas mporpamma coriracoBana ¢ y4eOHO-METOIUICCKON KOMHUCCHEN

ITporokon Ne 1 ot «31 » aBrycra 2023 r.

Pabouas mporpamma coryiacoBana ¢ OMOIUOTEKON

BuemHss perien3us AaHa: riiaBHbIM HayuHbIM coTpyaHukoM OI'bY II'HUNK ®MBAPoccuu,

nokropom meauuuHckux Hayk JI.H. IlIBegyHoBo#

Pabouast mporpamma yTBeprKeHa Ha 3acenanuu L{eHTpanbHON METOINYECKON KOMUCCUHT
ITpotokon Ne 1 ot «31 » aBrycra 2023 r.

Pabouast nporpammMa yTBepiKIeHa Ha 3aCeJaHUM YUSHOTO COBETa
ITporokon Ne 1 ot «31 » aBrycra 2023 r.
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BonrrMy

1. HEJb ¥ 3AJAYN JUCHUIUIMHBI (MOAYJIS). MIEPEYEHD
IJIAHUPYEMBIX PE3VJIbTATOB OBYYEHMS 11O JMCHOUTLIMHE
(MOJIYJIIO).

1.1. llenb — mony4yeHue CTYJICHTAMU CUCTEMHBIX 3HAHUM MO MEAMIIMHCKON TEXHOJOIMHU U €€
OCHOBHBIM pazfenaM (TeHHOM WH)KEHepUH, KICTOYHON HWHXXEHEpUH, THOPHIOMHOM
TEXHOJIOTHH), BKJIIIOUasi UX MPAKTUUECKOE NMPUMEHEHHE B 00JIACTH IKCIEPUMEHTAIBHOM,
KJIMHUYECKOW MEIUIIMHBI U TPAKTUYECKOTO 3APAaBOOXPAHEHHUSI, a TAKKE MPAKTHUECKUX
0a30BBIX HABBIKOB HCIOJb30BaHUS OHUOTEXHOJIOTMYECKUX METOAOB C  y4ETOM
JampbHEerIero ooydeHus 1 npoecCHOHATFHON IS TEIIbHOCTH
1.2. 3agaun QUCIIAIIIINHEL:
® 03HAKOMJICHHE CTYJCHTOB C MCTOPUUECKUM ACMEKTOM BO3HWKHOBEHHUS MEIUIIMHCKOMN
TEXHOJIOTHH KaK CaMOCTOSITEIbHON HAYKH, CBSI3bI0 OMOTEXHOJIOTHH ¥ MEIUIINHBI;

® OCBOCHME CTYJIEHTaMH TEOPETHYECKUX OCHOB COBPEMEHHONM MEAUIMHCKOU
TEXHOJIOTHH,

e (GopMHUPOBAHKE 3HAHUI IO MOJICKYJISIPHON OMOJIOTMH U TEHETUKE PO yIICHTOB;

® OCBEIICHUE BOMPOCOB COBEPIICHCTBOBAHUS MPOU3BOACTBA METOJIAMU T'€HETHYECKOM,
KJICTOYHOW U SH3UMHOU UH)XCHEPUH;

e (dopmupoBanue 3HaHUKA 00 OCHOBHBIX METOJIaX KOHTPOJS KAa4eCTBA M IMOJTMHHOCTH
MpenaparoB, MOTYyYaeMbIX OMOTEXHOJOTUYECKUMH METOIaMHU.

2. MECTO JUCHHUITIJIMHBI (MOAYJISA) B CTPYKTYPE OIIOII BO

bnok 1, b1.0.45, o0s13aTenpHast 4acTh.

JucuumnnuHa 6a3upyercs Ha 3HAHUSX, YMEHUSIX U OIBITE JeSTeIbHOCTH, IPHOOPETAEMBIX B
pe3yiabTaTe U3YYCHHS CICIYIONUX TUCIUIUINH W/ U TIPAKTHK:

— Teopus BEPOSTHOCTU U MaTeMaTHYecKas CTaTUCTHKA,;
— wuH(pOpMaIMOHHBIE TEXHOJIOTHH,

— MEXaHHKa, IeKTPHUUECTBO;

— ONTHKa, aTOMHas (QU3UKa,;

— Ouodusuka;

— opraHuueckas U (puznyeckas XUMHUS;

— Mopdoorus: aHATOMHSI YeTIOBEKA, TUCTOJIOTHS, ITUTOJIOT U,

—  (¢usuonorus;

—  MHKpPOOHOIIOTHS, BUPYCOJIOTHSI,

— (Qapmaxosnorus;

— MareMaTH4ecKoe MOICITUPOBAHHME B OMOJIOTUU U METHUIINHE;

— TeXHHUKa JJabOpaTOPHBIX UCCIIEOBAHMUIA;

— peuentys ¥ BHYTPUKIETOYHAS CUTHAITN3AITHS;

— o01as maToyorus, MaToJOTHYECcKasi aHaTOMUS, TATOPU3UOTOT U
— 00mas OMOXUMHUS;

— o01mas ¥ KIMHUYECKass MMMYHOJIOTHS;

- 06H_Iaﬂ U MCAUIIUHCKAaA IrCHCTHUKA,




Boy
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MOJIEKYJIsIpHasi OHOJIOTHS;

Y4acTHast BUPYCOJIOTHS;
OnonH(pOpPMAaTHKA;

o011ast ¥ MEUIMHCKAs PaaHOOHOIIOTUs;

HOBBIE HAIIPaBJICHUs IIOUCKA M TEXHOJIOTUH CO3/aHUs JIEKAPCTBEHHBIX MpEnapaToB
(MOJEKyIsIpHBIE OCHOBBI CO3JJaHU JIEKAPCTBEHHBIX IIPENapaToB);

TEOPETUYECCKHE U MPAKTUUECKUE OCHOBBI MOJICKYJIIPHON TMarHOCTUKU
MH(DEKIMOHHBIX 3a00JICBaHUI;

MMPAKTUYICCKUC OCHOBLI COBpeMeHHOfI 6I/IOTCXHOJ'IOI‘I/II/I;

yueOHas MpaKTUKa: 03HAKOMUTENIbHASI IPaKTUKA (IOMOIIHUK MJIaLIEro
MEIUIMHCKOTO NEPCOHANA KIMHUKO-IHarHOCTHYECKOH JIAOOPaTOpUH );

IPOM3BOJICTBEHHAs IIPAKTUKA: KJIMHUYECKAs IPAKTHUKA (IOMOLIHUK CPEIHETr0o
MEIUIMHCKOTO EPCOHANA KIMHUKO-AHarHOCTHYECKOH JIaO0OPaTOpUH );

JucuunnuHa ocBanBaercs Ha V kypce, IX cemectpe.

B pe3

3. KOMIIETEHIIUU OBYYAIOLIEI'OCs, ®OPMUPYEMBIE B
PE3YJIbTATE OCBOEHUSA JUCIIUIIJIMHBI
yJIBTAaTE OCBOCHMSI TUCHUIUIMHBI 00yJaromuiics JOJKeH

3.1

3HaTh:

- TEOPETUYECKHE OCHOBBI OMOTEXHOJIOTUN, OMOMETUIIUHBIL;

- OCHOBHBIE METO/Ibl HAHOTEXHOJIOTHYECKUX IKCIIEPUMEHTOB;

- (U3HKO-XMMHUUYECKHE CBOMCTBA U MPUKIIAJHOE 3HAYEHNE HAHOYACTHII;

- OCHOBHBIE CBOICTBA HAHOMATEPHAJIOB U UX MPAKTUUECKOE 3HAYEHUE B MEUIINHE;
- OCHOBBI CO3/IaHHSI OMOCEHCOPOB M MUKPOUHIIOB;

- OCHOBBI HAHOTOKCHUKOJIOTHH.

3.2

YMmers:

- popMyIHpOBaTh U MJIAHUPOBATH 33J]a4H HCCIICIOBAHUN B OO U METUIIMHCKOM
TEXHOJIOTHH;

- BOCIIPOU3BOJIUTH COBPEMEHHBIE METOIbI OMOTEXHOIOTUUECKUX UCCIIEIOBAHUM;

- pa3zpabaThIBaTh METOAMYECKUE TIOIXO/IBI JUISI PEIICHUS 3a]]a4 OMOTEXHOJIOTHUIECKUX
HCCIICIOBAHUIM;

- OIIEHUBATh BO3MOKHOCTH MOJICTTUPOBAHUS OMOTEXHOJIOTHUYECKUX MPOIIECCOB;

- OMPENIETATh aJ€KBATHBIE BO3MOKHOCTH MAaT€MaTUYECKOr0 U CTATUCTUYECKOTO arnmnapara Jjis
aHaJIM3a MOJYYEHHBIX SKCIEPUMEHTAIBHBIX JaHHBIX;

- UHTEPIIPETUPOBATH PE3YJIbTaThl HCCIIEIOBAHUM.

3.3

HMeTh HaBBIK (OHBIT IleﬂTeJ'H:HOCTI/I)Z

- BIAQJICHHSI METO/IaMHU Pa3/ielIeHHUs U BBIICICHUS MAaKPOMOJIEKYJ, METOAAMH MaHUITYIISLIUN C
FeHEeTUYECKUM MaTepuaIoM, METOJaMH KyJIbTUBUPOBAHUS SYKaPUOTHUECKHUX KIIETOK;

- BJIQJICHUS] METOJIaMH UMMYHO(IJIYOPECLIEHTHOTO U UMMYHO(EPMEHTHOTO aHAIIN3A,

- paboOTBl ¢ aBTOMAaTHYECKUMHU [03aTOpamH, (IyopecUeHTHOW MHKPOCKONHUEH, OCHOBHBIMH
npruemMamu xpomarorpaduu u anekrpodopesa.
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3.1. IlepevyeHb NIAHUPYEMBIX Pe3yJbTATOB O0y4YeHHSI MO AUCHHMILIMHE, COOTHECEHHBIX € IMJAHHUPYEMBbIMH Pe3yJ1bTATAMH OCBOEHHUS
00pa3oBaTe/IbHOI NPOrPaMMbl U HHAUKATOPAMH UX J0CTHKEHUS

YpoBeHb
Pe3ynbTarel 00yueHus 0 AUCHUILTUHE YCBOCHHA
Pesynbprarel = 2|
ocoenus OI1 WNnankaTopsl JOCTHKEHUS E =| 2
(KOMIIETEHIIUN ) KOMIIETCHIINH & E E
HNmeTp HaBbIK =z &
3HaTh YmeTh S| o| H
(OTIBIT ACATEIHHOCTH) § & g
gl =| =
OIIK-3. OIIK-3.1. 3naer: -TEOPETHUYECKHE
Crnocoben OIIK-3.1.1. 3HaeT | OCHOBBI
HCII0JIb30BATh CpeicTBa  HM3MEpPEHUs | OHOTEXHOJIOTHH,
CHeIHaTN3UPOBAHHOE MEAUIIMHCKOTO OMOMEUIINHBI;
JTUAarHOCTUYECKOE U Ha3HAYCHMS; -OCHOBHBIE  CBOMCTBa
neuebHoe OIIK-3.1.2. 3HAaeT | HaHOMAaTepUaIoOB U
o0opyoBaHue, TIPHHITAITBI paboTel | WX MPAKTHIECKOE
MPUMEHSITh CHEINATN3UPOBAHHOTO 3HaYEHUE B
MEAUITMHCKHE JUAarHOCTUYECKOro MEOUIINHE, - - + +
W3/enus, 000pyIOBaHUs; -OCHOBHBIE  METObI
JIEKapCTBEHHBIC OIIK-3.1.4. 3HaeT | HAHOTEXHOJOTHYECK
CpeICTBa, KIETOYHBIE BO3MOXKHOCTH WX SKCTIEPUMEHTOB;
MPOJIYKTBl M TEHHO- MIPUMCHCHUS -00opyoBaHue,
WHXCHEPHBIC KJIETOYHBIX MPOJYKTOB | HEOOXoauMoe  JJid
TEXHOJIOTHH, U TCHHO-WH)KCHEPHBIX | OHOTEXHOJOTHICCKH
MPeIyCMOTPEHHBIE TEXHOJIOTHUH, X IIPOLIECCOB,
TTOPSITKAMHA OKa3aHUS UCTIOJTb3YEMBIX B | TIPUHITUIIBI ero
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MEIUIIMHCKOMN
IIOMOIIHA

MCECIUIMHCKHUX TCIIIX. pa60TbI;

-(pHU3UKO-XMMUYECKHE
CBOMCTBa u
MIPUKIIATHOE
3HAUYCHUE
Hanouactul, DA,
IIIP u T.1.;

-METOAbl  aHaJu3a Ha
OCHOBE
MOHOKJIOHQJIBHBIX H
IMOJIUKIIOHAIBHBIX
AHTHUTEI

-OCHOBBI CO3JIaHMS
OMOCEHCOPOB "
MUKPOUHIIOB;

- OCHOBBI
HaHOTOKCHUKOJIOTHH,
- WHHOBAIMOHHbBIE
yTH CO3HaHuSs

MEIUITHHCKUX
MpernapaToB Ha
OCHOBE ITOJXOJ0B H
JOCTHKEHUI
OMOTEXHOJIOTHH

-o0opyaoBaHue,
WCTIONB3yeMOe  JIJIst
KYJTbTUBHPOBAHUS
KJICTOYHBIX JIMHUIA,
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-KakK HCITIOJIb3YHKOTCA

TpPaHCTCHHbIE
pacTeHui IUIA
MEIUITMHCKHX TIeJICH:

-3HAUYECHHE JUTSE
MEIUIIMHEI
XHUMEPHBIX Hu
TPaHCTCHHBIX
JKUBOTHBIX |

-BEKTOPBI TE€HHOMN
Teparuu,

-000pyaoBaHue,

HEOOXomauMoOe IS
BBIACJIICHUS, OYUCTKHN
u HCCIIEIOBAHUS
JIHK u PHK;

-MOJICKYJISIPHBIC
OCHOBBI MW MCTOAbI
FeHOUArHOCTUKH
HACJICACTBCHHBIX
Oose3HEN.
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OIIK-3.2. Ymeer:

OIIK-3.2.1. YMmeer
MIPUMECHSTH Ha
[IPAKTUKE
CICIMATN3UPOBAHHOE
IAArHOCTHYECKOE
o0opyI0oBaHue IS
OILICHUBAHUA
COCTOSIHHSI
OpraHm3Ma 4YeoBeKa

-IIPUMEHSITh Ha
MpaKTUKE
ClielMaIu3upOBaHH
oe
JIMarHOCTHYECKOE
obopynoBaHue s
OLICHUBAHHUS
COCTOSIHUS
OopraHnusma
YEJIOBCKA,

-popmynupoBaTh U
IJIAHUPOBATh
3aJa4u
HCCIEeN0BaHUuN B
oomeit u
MEJTUITTHCKOM
TEXHOJIOTHH;

-BOCITPOU3BOJIUTH
COBpPEMEHHBIE
METOJIbI
OMOTEXHOJIOTHYECK
HUX UCCIICAOBAHMIA,

-pa3zpabaTbIBaTh
METOJIMYICCKHE
IMOIX OJIBI TS
peteHus 3a7a4
OMOTEXHOJIOTHYECK
X HUCCIIEJOBAaHMIA;
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- OLIEHUBATh
BO3MOXKHOCTHU
MOJCIIUPOBAHUS
OMOTEXHOJIOTUYECK
UX TIPOIIECCOB;

- OTIPE/ICIISATh
aJlcKBaTHBIE
BO3MOXKHOCTH
MaTeMaTHYECKOro 1
CTAaTHCTHYECKOTO
amnmapara IS
aHajau3a
MOJTY4YEHHBIX
IKCIIEPUMEHTATBHBI
X JAHHBIX;

-BECTH MOJCYET
KIETOK B Kamepe
I'opsieBa u
OIICHHBATh
’KH3HECIIOCOOHOCTh
KJIETOK;

-OlIEHUBATh
MMOKa3aTeln
JKH3HECITOCOOHOCTH
(bYHKIIMOHAIBLHOTO
COCTOSTHHSL ~ KJIETOK
MoCIe pa3MOPO3KH;

-HHTEPIPETUPOBATH
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¢punan genepasbHOro rocy1apcTBEeHHOTr0 OIKETHOTO 00Pa30BaTEILHOTO
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pe3yJIbTaThl
HUCCJIEOBAHMIM.

OIIK-3.3. Bimageer:
OIIK-3.3.1. Bnageer
HaBbIKAMU pabOTHI HA
CTICIHATM3UPOBAHHOM
JTUarHOCTHYECKOM
000pyTI0BaHUHU IS
peleHus
npodeccuoHaNBHBIX 3a7a4

- paboThI Ha
CHCTIHATU3UPOBAHHOM
JIMarHOCTHYECKOM
o0opyI0BaHUU TUTSt
pelieHus
PO eCCUOHATBHBIX
3ajady;

-paboThl MeTOaMu
paszneneHus u

- - BBIJICTICHUS
MaKpOMOJIEKYI,
METOJIaMHU
MaHUTYJISIUT c
TCHETHYECKUM
MaTepuaIoM, METOAAMH
KYJIbTHBHPOBAHUS
AYKapUOTHUECKHUX
KIICTOK;

-paboThI METOJIaMU
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UMMYHO(ITyOpECIICHTHO
ro u
UMMYHO(EpPMEHTHOTO
aHaJmn3a,

paboThI v
ABTOMATUYCCKUMU
J103aTOpaMH,
(dyopecteHTHOU
MUKPOCKOITHEH,
OCHOBHBIMH ~ TIPHEMaMU
xpomarorpaduu u
asekTpodopesa.
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4. CTPYKTYPA U COAEPKAHUE JUCHUITJINHBI

4.1. OFbEM JUCIHATIJIMHBLI M BUAbl YYEBHOH PABOTHI

Bun yaeOHOM paboThI Bcero gacos Cemectp
IX
1.KonTakTHast padora o0yJamuxcs c 114.3 1143
npenojaaBarTejeM:
AyIUTOpHBIE 3aHATHS BCETO, B TOM YHUCIIE: 108,3 108,3
Jlexiun 18 18
[IpakTrueckue 3aHATHS 90 90
KAAT 3/KAATD 0,3 0,3
Koncynbranus 4 4
KoHTposib caMoCTOSATENHHOM pabOThI 2 2
2. CamocrosiTesibHAsi paboTa 110,7 110,7
3. KonTpousb (3a4eT, JK3aMeH) 27 27
HUTOI'O: 252 252
OO61mas TpyA0eMKOCTh 73E 7 3E
4.2. CTPYKTYPA JTUCIHUIIJIMHbI
Kon HaumeHoBaHue pa3aejioB U TeM / BH/I 3aHATHSI Yacos| KomnereHnuuu
3aHATHA
Pa3nea 1. Mennuuuckne TexHoaoruu. O0beKThbl M HANPABJICHUS PAa3BUTHS.

1.1 |BBenenue B OMOTEXHOIOTHIO. BHOOOBEKTEI. 2 OIIK-3.1.1.
Xapakrtepuctuka. Mcnons3oBaHue B OMOTEXHOJIOTHUECKUX OIlK-3.1.2.
npoleccax. buoTexHonornyeckrue CUCTeMbI MPOU3BOACTBA OIIK-3.1.4.
U criocoObl MoBbIIIeH!s ero dpdexruHocTr /3JIT/

1.2 |IIpeamer, nenu U 3329 MEAUIIMHCKOW TEXHOJIOTHH, CBS3h 6 OIIK-3.1.1.
¢ pyHIamMeHTalbHbIME quciuruinaamu /113/ OIIK-3.1.2.

OIlK-3.1.4.
OIIK-3.2.1.
OIlK-3.3.1.

1.3 |BuoTexHOJIOTrHYeCKHe CHCTEMBI TPON3BOICTBA. CIIOCOOBI 6 OIlK-3.1.1.
noBbIIIeHUS 3()(PEKTUBHOCTH OUOTEXHOIOTUYECKOTO OIIK-3.1.2.
npon3BojcTia /113/ OIIK-3.1.4.

OIIK-3.2.1.
OIlK-3.3.1.
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1.4 [[TogroroBka pedepaToB, JOKJIAIOB U IPE3CHTAIIUN K 6 OIIK-3.1.1.
BansTuio «lIpeamer, uenu u 3a1a4yu MEAUIUHCKON OIlK-3.1.2.
TEXHOJIOTHH, CBS3b C PyHIaMEHTAIbHBIMU JUCITUTITHHAMU) OIIK-3.1.4.
Ha TEMBI: OIIK-3.2.1.

1. Pectpukrasbl.

2. BUOOOBEKTHI PACTHTEIHLHOTO MMPOUCXOKICHHUS.
JluKopacTyIye pacTeHUs U KyJIbTypbl PACTUTEIbHBIX
KIIETOK.

3. BU0OOBEKTHI - MAaKPOMOJIEKYJIBI C PepMEHTATUBHOM
AKTUBHOCTBIO

4. HampapiieHus! COBEPUICHCTBOBaHHS OMOOOBEKTOB
METOJIaMH CEJICKIINH U MyTareHe3a. MyTareHsl.
Knaccudukanus. Xapakrepuctuka. MexaHu3M ux
neiicteus. /Cp/

1.5 [[ToaroroBka pedepaToB, JOKIAIOB U MIPE3CHTAIIUN K 6 OIIK-3.1.1.
3aHATHIO «CITOCOObI MOBBIICHUS YPHEKTHUBHOCTH OIIK-3.1.2.
OMOTEXHOJIOTMYECKOTO IIPOU3BOICTBA »HA TEMBI: OIIK-3.1.4.

1. MoOuIbHBIE TEHETUYECKUE DIIEMEHTEI OIIK-3.2.1.
MHKPOOPTraHHU3MOB

2. MHCceplinOHHBIC TIOCTIEIOBATSIIEHOCTH W TPAHCITO30HBI
OaxTepuii

3. Murpupyomme 3J1eMeHThl U €CTeCTBEHHBII 0TOOP.

["opu3oHaTaIbHbIN IEPEeHOC FE€HOB U €r0 PoJib B

ABOJIIOLINY OakTepuit

PeruinkaTuBHBIE M HEPETUIMKATUBHBIE TPAHCIIO3UIUH.

5. DKkcnepuMeHTaIbHBIE CUCTEMBI [T U3YUSHHs CHHTE3a
BTOPHUYHBIX METAOOJIUTOB C MCIIOJIb30BAaHUEM KYJIBTYPhI
TKaHEH.

6. CTpykTypa OMOTEXHOJIOTHYECKOTO MPOU3BOJICTBA.

becknerounsie OenokcunTe3upyromue cucremsl /Cp/

&

N

Paspnen 2. OCHOBBI KJI€TOYHOM M T€eHHOM MHKeHepuH. TexHoI0rus noJry4yeHusi 1
KYJbTHBHPOBAHUS JIMHHUI ')KUBOTHBIX H PACTUTEIbHBIX KJIETOK.

2.1 [[lonsaTtue rena, ero cTpykrypa u pyHkuuu. I'eHHas 2 OIIK-3.1.1.
uHxeHepus. Bektopsl B renHoi nnxenepuu. /3J1T/ OIlK-3.1.2.
OIIK-3.1.4.

2.2  |BekTopsl, mpuMeHsIeMbIe T TpaHC(POPMAIIUN PACTCHUH H 2 OIIK-3.1.1.
KHUBOTHBIX. [IpsMbie MeTobI Tepenoca renos. /3JIT/ OIIK-3.1.2.
OIIK-3.1.4.

2.3 [Metoapl co3qaHus KIETOUYHBIX KYIbTYp. M30mupoBaHHbIe 2 OIIK-3.1.1.
nporomiactel. CausiHue npororuiactoB. KynpTypanbHbie OIIK-3.1.2.
CHCTEMBI )KUBOTHBIX KJeToK. /3JIT/ OIlK-3.1.4.
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2.4

TexHomoTHs MOTyYeHUs U KYJIbTUBUPOBAHUS JTUHUN 6 OIIK-3.1.1.
pacTHTenbHBIX KIeToK. /TTp/ OIlK-3.1.2.
OIIK-3.1.4.
OIIK-3.2.1.
OIIK-3.3.1.

KynsTuBHpOBaHME TUHUHN KIIETOK )KUBOTHBIX U YEJIOBEKa. 6 OIIK-3.1.1.
/Mp/ OIIK-3.1.2.
OIIK-3.1.4.
OIIK-3.2.1.
OIIK-3.3.1.

Meroasl coxpanenus reHoponaa. Meroanka 6 OIIK-3.1.1.
KpuokoHcepBaiuu. CriocoOsl 3aMeienus pocrta. /Ip/ OIIK-3.1.2.
OIIK-3.1.4.
OIIK-3.2.1.
OIlK-3.3.1.

2.7

[IpuMeHeHne TPaHCTEHHONW TEXHOJIOIMH JUJIS TOJTY4ECHUS 6 OIIK-3.1.1.
MeIUIMHCKUX npenapatos /I1p/ OIIK-3.1.2.
OIIK-3.1.4.
OIIK-3.2.1.

2.8

Komnnoxeuym Ne 1. /TIp/ 6 OIIK-3.1.1.
OIlK-3.1.2.
OIIK-3.1.4.
OIlK-3.2.1.
OIIK-3.3.1.
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2.9

[ToaroroBka pedepaToB, TOKJIAI0B U MPE3ECHTAIIUN K
3aHsaTUI0 «KylnbTUBUPOBAHUE TMHUHN KJIETOK KUBOTHBIX U
YEeJIOBEKA» HA TEMBI:

1.

(62}

MeTtonsl MOJIYYEHUS KJIETOYHBIX CYCIICH3UI:
MEXaHUJeCKHe, C HUCIOJIL30BAaHUEM npoTeas,
XEJATUPYIOLIUX ar€HTOB.

.HOI[CLIGT KJIIECTOK B KaMEpe FopﬂeBa U OICHKa

JKA3HECIIOCOOHOCTH KIIETOK.

Mertonb! BeieneHus JuMdonutoB. KynbTuBrupoBanue
JTUMQOIIUTOB.

MuToreHsl.

. OcHoBHBIE TpeOOBaHMS K JTaboparopuu mpu padboTe ¢

KIICTOYHBIMH  KYJIBTYpPaMH. HpI/IHI_[I/IH CTCpI/IJIBHOﬁ
pa6OTI)I U YCIOBUA KYJIBTUBUPOBAHHA KICTOYHBIX

KYJBTYD.

. CbanancupoBaHHbIE COJIEBBIE PacTBOPBHI.

Kommepueckne  mnpemapatbl  Ajid  ONTUMHU3ALUU
YCJIOBHUU pOCTa KYJbTYpP KJIETOK U TKAHEH.

. IIutaTrenbHbIC CpCAbl I KYJIBTYD JKUBOTHBIX KJICTOK.

Ponb  cHIBOPOTKM TMpH  KYJIbTUBHPOBAaHUU KIIETOK.
PoctoBeie  cpensl.  I[lopnmepkuBaromue — cpensbl.
[IpuHIMOBI KyJIbTUBUPOBAHUS KJIETOYHBIX JIUHUI B
UHKYyOaTope, pexXuM padoThl, COCTaB ra30BON CMECH.

. Ilocyna u oOopynoBaHue, UCIOJNb3yeMblE IS

KYJIbTUBUPOBAHUS KJICTOUHBIX JIMHUH.
MeToapl  CTepWIM3AallMK  TUTATEIBHBIX Cpell U
nabopaTtopHoil mocynsl. KoHTponb OakTepualbHOTO
3apa)X€HMsI KIETOUHbIX KynbTyp. /Cp/

OIIK-3.1.1.
OIIK-3.1.2.
OIIK-3.1.4.
OIIK-3.2.1.

2.10

[TonroroBka pedeparosn, 10KJIA0B U MPE3EHTALUN K
3ansTuio «Kpuocoxpanenue. ['enodona u akropsl,
BIIUSIIOLIME HA HETO» HA TEMBI:

1.
2.
3.

CoxpaHenue reHoQOH/1a BBICIINX PAaCTEHUH.
KprokoHncepBanus KI€TOYHBIX JIMHUI.
PasmopaxuBanue u OIICHKA nokasarenen
KHU3HECTIOCOOHOCTH ~ (DYHKIIMOHAIBHOTO  COCTOSTHHS
kieTok. /Cp/

OIIK-3.1.1.
OIIK-3.1.2.
OIIK-3.1.4.
OIIK-3.2.1.
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[Toarororka pedepaToB, JOKJIAI0B U IPE3CHTAIIUNA K 8 OIIK-3.1.1.
3aHATHIO «lIpUMeHeHne TpaHCTeHHON TEXHOJIOTUH IS OIIK-3.1.2.
MOJTYYEHUST MEUITMHCKHUX MPENnapaToB Ha TEMBI: OIIK-3.1.4.
1. Kynbrypa KaJUTYCHBIX TKAHEH. Metonsl OIIK-3.2.1.
KYJIbTUBUPOBAHHS KJIETOK U TKaHEH pacTCHUH.
2. IlepcrieKTUBBI MCIOJIb30BAHUS TEXHOJIOTHUHI
KYJIbTUBUPOBAHHS KJICTOYHBIX JMHUHT B

SKCIEPUMEHTAIBHON U KIIMHUYECKOW MEIUIIMHE.
3. IIpumeHenue TPaHCTEHHOM TEXHOJIOTHH JUTSE
MOJTYYEHUSI MEUIIMHCKHUX MPEerapaToB.
[IpenapaTbl OMOT€HHBIX CTUMYIISTOPOB.
5. Metoasr Tpanchopmarnmm. /Cp/

&

MO)IyJIb 3. FI/IﬁpI/IJIOMHaﬂ TEXHOJIOI'usl. BeKTopr, NMPpUMCEHAECMbIC B reHHO HHKCHECPHUU.

3.1 |MoHoknoHanpHBIe aHTHTENA. [Ipon3BoacTBO. O0NacTH 2 OIIK-3.1.1.
IPUMEHEHHS] MOHOKJIOHAJIbHBIX aHTUTEN. MeTobl aHanu3a, OIIK-3.1.2.
OCHOBAaHHbBIE HA UCIIOJIb30BAHUHA MOHOKIIOHAJIBHBIX OIIK-3.1.4.
(monukiIoHaNbHBIX ) anTUTeN. /3J1T/

3.2 |KnonupoBanue sSMOPHOHOB MJIEKOIUTAIOIINX. XUMEpHbIE U | 2 OIIK-3.1.1.
TpaHCTeHHBIE KUBOTHBIE. /3JIT/ OIlK-3.1.2.

OIIK-3.1.4.

3.3 |['enotepanms. BekTopsl, mpuMeHsIeMbI€ B TEHOTEPAITHH. 2 OIIK-3.1.1.
[Tpo6aembl ¥ EepCHeKTUBBI COBEPIICHCTBOBAHMSI FEHOMA OIIK-3.1.2.
yenoseka /3JIT/ OIIK-3.1.4.

3.4 |lIpoGomoaroroBka. Metonsr Beienenus JJHK/PHK. /3JIT/ 2 OIlK-3.1.1.

OIIK-3.1.2.
OIIK-3.1.4.

3.5 |MonekynspHas reHeTHKa KaHLleporenesza. MoekyspHas 2 OIIK-3.1.1.
JMarHOCTHKA OHKOJOTHMYeCKUX 3a0oneBanuil. [IpuHiumne OIlK-3.1.2.
o100pa 37I0KaYeCTBEHHOTO NMapTHEpa J1JIsl THOPUIN3aLUT OIIK-3.1.4.
KJIETOYHBIX JIUHUHU. /3JIT/

3.6  |OcHOBHBIE JOCTHKEHHUSI IMMYHOJIOTUH U KJIETOUHOM 6 OIIK-3.1.1.
o6uonorun. UMmmyno6uorexnomnorus. /I1p/ OIlK-3.1.2.

OIIK-3.1.4.
OIIK-3.2.1.
OIIK-3.3.1.

3.7 |MonoknoHnansHble anTuTena. [lonyuenue. [lpumenenne. 6 OIIK-3.1.1.

Mp/ OIlK-3.1.2.
OIIK-3.1.4.
OIIK-3.2.1.

OIIK-3.3.1.
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3.8 |KinonupoBaHue SMOPHOHOB MJICKOITUTAIOIINX. XUMEpPHbIC | 6 OIIK-3.1.1.
TpaHCTeHHBIE )KUBOTHBIE. [IpobIeMbl 1 epCreKTUBBI OIIK-3.1.2.
COBEPIIICEHCTBOBaHMS TeHOoMa 4yenoBeka /I1p/ OIIK-3.1.4.

OIIK-3.2.1.
OIIK-3.3.1.

3.9 |['ennas tepanus. BekTopbl, mpuMeHseMbIC IS TCHHOU 6 OIIK-3.1.1.
teparuu. /TIp/ OIIK-3.1.2.

OIIK-3.1.4.
OIIK-3.2.1.
OIIK-3.3.1.

3.10 |IIpaBuna pabotsl ¢ JJTHK, PHK. Xapakrepuctruka OCHOBHBIX | 6 OIIK-3.1.1.
nostioxkeanidt GMP u GLP. /TIp/ OIIK-3.1.2.

OIIK-3.1.4.
OIIK-3.2.1.
OIIK-3.3.1.

3.11 |[IpuHmme! moadopa 3JI0KaueCTBEHHOTO MapTHEPa s 6 OIIK-3.1.1.
THOpUIN3AIMH KICTOYHBIX JuHUM. /TIp/ OIIK-3.1.2.

OIIK-3.1.4.
OIIK-3.2.1.
OIIK-3.3.1.

3.12 |Komnoksuywm 2. /TIp/ 6 OIlK-3.1.1.

OIIK-3.1.2.
OIIK-3.1.4.
OIIK-3.2.1.
OIIK-3.3.1.

3.13

[ToaroroBka pedepaToB, JOKJIAI0B U IPE3EHTAIIUNA K

OIIK-3.1.2.
3aHATHIO «OCHOBHBIE JOCTHKECHUSI HMMYHOJIOTUH U OITK-3.1.4
KJICTOYHOH OMoorun. IMMyHOOHOTEXHOJIOTHSI» Ha TEMBI: OHK-BI 2 1

1. OcHOBHBIE TOCTUKEHUSI UMMYHOJIOTUH U KJIETOYHON
ouosornn. PazBurre NMMyHOOHOTEXHOJIOTHH B
COBPEMEHHOM MUDE.

2. Metoas! ctumyssiiuu B-muM@oIiToB pu MOAr0TOBKE
K THOpUAM3AINK KJIeTOUHBIX JuHui /Cp/

8 OIIK-3.1.1.
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3.14

[lonroroBka qOK/Iaaa U MPE3EHTAUN K 3aHATHIO
«MoHokIoHanbHbIe aHTUTeNa. [lonmyuenue. [Ipumenenne»
Ha TEMY:

Yc/10BUSI U METO/IbI TUPAKMPOBAHUS KYJIbTYP
rHOpPUIOMHBIX KJIETOK.

YCnoBUSA KYJIbTHUBUPOBAHUS THOPHIOM, KIOHUPOBAaHUS U
PEKJIOHUPOBAHMSI METOJOM  IPENENbHBIX  Pa3BEIACHMIA.
Kputrepun otOopa rubpugoM s co3gaHus paboueit
KOJUIEKIIUM TIEPEBUBAEMBIX KJIETOYHBIX KYJIbTYp. Y CIOBHUS
UX JUIMTETBHOTO XpaHeHUs (KpPUOKOHCEPBUPOBAHMS) U
[OCJeAYIoLEero pasMopaxuBanus. Kpurtepun oneHku
YKU3HECITOCOOHOCTH M ()yHKIIMOHATIBHOTO COCTOSIHUS KJIETOK
[10CJIE€ BBIBEACHUS U3 3aMOPOKEHHOTO COCTOSIHUSL, KOHTPOJIb
KauecTBa KOHEYHOT'O MPOYKTA. Hakormnenue
MOHOKJIOHAIBHBIX aHTHTen (MKA) in vitro, in vivo.
Metonet  Bbimenenuss MKA, #UX  KOHIEHTPHUpPOBaHUS
OYUCTKH, UMMYHOXMMHUYECKOTO aHaIM3a MOHOKJIOHAIbHBIX
MMMYHOTJIOOYIMHOB U ONpPENEeNeHHs  HUX  TOHKOH
(anuTonHOM) cnierpuaHoCcTH. KOHTpOIb M cTaHmapTH3aims
[MoJy4yaeMbIX  IpenaparoB. [IpuHOUNUANBHBIE  CXEMBI
HakoruieHns MKA B mpemapaTHBHBIX — KOJMYECTBAX,
KOHTPOJIb KauecTBa KOHEYHOI'O IPOIYKTA.
[IpousBojcTBEHHBIE  KIOHBI-poayleHTsl MKA,  wux
[acropTU3alus, YCJIOBUS  JENOHUPOBAHUS  IITAMMOB
rudpuaom. /Cp/

14

OIIK-3.1.1.
OIIK-3.1.2.
OIIK-3.1.4.
OIIK-3.2.1.

4.1

Hanorexnonoruu B meauiune. /I1p/

OIIK-3.1.1.
OIIK-3.1.2.
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4.2 [[ToarotoBka pedepaToB, TOKIAI0B U MPE3CHTAIIUN K 52,3 | OIIK-3.1.1.
3aHATHIO «HaHOTEXHOJIOTHMH B MEIUIIMHEY» HA TEMBI: OIIK-3.1.2.

1. Hanonayka 1 HAHOTEXHOJIOTHH. OIIK-3.1.4.
ba3oBbie MOHATHS U ONPECICHHUS. OIIK-3.2.1.

HcTopusi BOBHUKHOBEHUS U PA3BUTHS HAYYHOTO
HanpaBiieHus: Poiib B OMONOTHY U MEAHIIHHE.
[TpuHuMNIIUaTBFHOE 3HAYECHUE HAHO-PA3MEPHOCTH KaK
dakropa, paguKaIbHO MEHSIOMETO (PU3UKO-XHMHUSCKUE
CBOICTBa CyNpPaMOJIEKYJISIPHBIX CTPYKTYP U UX
CIIOCOOHOCTH B3aUMOJIEUCTBOBATH C OMOJIOTHYECKUMU
00BbeKTaMu. BHOMOIEKyIbI KaK COCTaBJISIONINE HAHOMUPA.
2. MeToabl H3y4YeHHs] HAHOCTPYKTYP
AHaIUTHYECKHE METO/IbI UCCIIEIOBAHMS HAHOCTPYKTYP:
Macc-CIEeKTP METPHsl, CKaHUPYIOIast JIa3epHast
KoH(poKaIbHast MUKpockonus. [IpenapaTuBHbIE METOIBI
UCCIIEIOBAaHHUS HAHOCTPYKTYP: BEICOKOd(PPEeKTHBHAS
*KuakocTHas xpomarorpadus (BOXKX),
yIbTpaeHTpUyrupoBaHue, yIbTpadUIbTPaLns,
anexTpodopes, MpoTouHask GIFOOPUMETPHUS.
3. OcCHOBHbBIE HANIPABJIEHHUS MeIHIMHCKUX
HAHOTEXHOJIOT M.
AnpecHas JOCTaBKa TUAarHOCTUYECKHUX MPETapaToB H
nexapcTB. HaHouacTHIlb! -OMOMapKephI.
NuxkancynupoBanue nekapctB. HaHOCTpyKTypHBIE
MaTepuaibl A1 OMOTEXHOJOTHYECKOTO MTPOU3BOICTBA
JIEKapCTB; IMMYHOBBIJICIICHUS KIIETOK U MOJIEKYT,
¢uiIbTpanuy (HaHOMOPHCThIE MEMOpPaHBI).
JlnarHocTHyecKkre HAHOYCTPOMCTBA: YCTPOUCTBO ISt
cBepxObicTporo cekBenupoBanus JJHK; unnmabopartopusi;
OMOCEHCOPBI U HAHOJIETEKTOPHI; OMOMOJIEKYIISIpHAS
BU3yanmu3aius (molecular imaging); cucTeMbl JETEKIIUN
MHUKpPOOPTraHn3MoB. HaHOOMOMHUMETHKH: HCKYCCTBECHHBIC
aHTHUTEIa; UCKYCCTBEHHbIE (MOAU(DHUIIPOBAHHBIC)
(epPMEHTHI; HCKYCCTBEHHBIC PEIICTITOPHI; THOPHIHBIC
(XuMepHBIE) MOUMEPBI; THOPUIHBIE BUPYCHI, PUKIIATHAS
MIPOTEOMHKA M OSJIKOBAsi HHYKEHEPHUST, TKAHEBas
WHXXeHepus. MoeKymsipHas U KIeTOYHas MeIUIIMHA:
TeHHasl Tepanus; papMaKOreHOMUKA; KIIOHUPOBAHUE U
MEAUIIMHCKOE UCTIOIB30BaHUE CTBOJIOBBIX KJIETOK;
OumoTeparnus ¢ UCIOJIL30BaHUEM MOIUPHUITUPOBAHHBIX
BHUPYCOB; HAHOBAKIIHBI
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4. BuomMenMuMHCKHE HAHOMATEPHAJIBI.

Hanorenu (cetu ruipo@oOHBIX/TUAPODMITBHBIX LIETEH) 1s
TpaHcnopTta onuronykieotuaoB. [lomunentunnsie u JJHK
HaHOIIPOBOJIOKH. HaHOMaTepuamns! 4711 UMMYHOU30JILUN
(MMMYHOBBIZIEJIEHUS ) KJIETOK JIJIs1 KIIETOYHOM Tepanuy.
Cranmonapusie (a3bl 111 ahUHHON XpoMaTorpaduu
CUTHAJILHBIX OCJIKOB M perenTopoB ((yiiepeH-conepxaniie
JIMTaH/Ibl U 1Ip.).

5. HanoycTpoiicTBa (HAaHOKOHCTPYKI[MM) B OMOJIOTHH U

MequIHe.
buonornyeckue HaHOMOTOPBI. «JIOBYIIKM» J171s1 BUPYCOB.
N30TONIMCKPUMUHHPYIOIIIE HAHOPEAKTOPHI, ITOJTyUYEHHbIE C
MOMOIIBIO OeIKOBOM nHKeHepuu. Moaudukanus
HAHOTOMOJIOIMH KaTanuThuueckux caiitoB HOMC: cencopsl
JUISL B3BEIIMBAHMS OJIMHOYHBIX WJIM HEMHOTOYUCIIEHHBIX
monekyn JJTHK.

6. HaHOTEeXHO0JIOTMH B reHOTePanui U TeHOKOPPeKIHH.
OCHOBHBIE TIOAXO0/IbI B TEHOTEPAIMH HACICICTBEHHBIX U
npruoOpeTeHHbIX 3a00neBaHui. [IpuHIMIIEl TOTyYeHUs
TEPareBTUYECKUX T€HOB U T€HHO-WHKEHEPHBIX
HaHokoHcTpykuuii ('MHK) 1 cmocoOs1 nx 10cTaBKH B
LIEJIEBBIE KIIETKH OPraHOB U TKaHel opranusma. Bupychsie
HAHOBEKTOPBI JJIs1 JOCTaBKU TEPANIEBTUYECKUX T€HOB B
neneBble K1eTku. Texnonorus «Gene-guny» U NepCreKTUBbI
€€ IPUMEHEHHs] B HAHOMEIULIMHE.

7. HaHoTexHO10rM4YecKHe MOAX0Abl K IMarHOCTHKE U

Tepanum OmyXxoJiei.
MPHK - 6nounnsl UMMmyHOOHOUNTIBL. BhIsiBIEHNE
MOBEPXHOCTHBIX OMyXOJIb-CIEIU(PUIECKUX aHTUTECHOB.
HanoBakIIMHbI Ha OCHOBE OJIMrocaxapuaa p-3-
AMUHOTIPOTTITINKO3UACHATIII-3'-1aKkTo36l (GM3).
Henapumepnbie JJHK, PHK - HaHOKamcCybl 1 anTamepsl.
[TonumepHbIe HAHOYACTHUIIBI C BEKTOPHIMHU aHTUTENIAMU K
OIlyXOJIEBBIM aHTUIeHaM. MarHuToymnpasiisieMble
JIUTIOCOMHBIE HAHOKOMIIO3UTHI. KpeMHueBbIe
HAHOKPHCTAJLJIBL.
8. CoBpeMeHHbIE TEHIEHIINH U OJIMKANIIINE MEPCIEKTHBBI
HAHOOMOTEXHOJIOTHii.
KoHTponmpyemoe moBeieHre HaHOYaCTHII 1T Vitro.
[ToBpIIeHHNE KIIETOYHOW/TKAHEBOW M30MPATEIIEHOCTH
B3aMMOCHCTBHS (Y3HABAHHS) «PEIETITOP - HAHOYACTHIIAY.
BrisicHeHne MoNeKyIsIpHON TPUPO/IbI OMOCOBMECTHMOCTH
HaHoMatepuaios. [loBbimenue 3¢(heKTUBHOCTH (TOYHOCTH)
MaHUMYJSIUHA ¢ OTMHOYHBIMU OMOJOTMYECKUMU MOJIEKYJIaMU
B TeHHO#/0enKoBoi umxenepuu. /Cp/
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4.3. COAEP) KAHUE JUCIUIIJINHbI

Mognyinb 1. MeaunuHckue TexHoaoruu. buorexnonorus. OObEKTHl U HAIPABIEHUS Pa3BUTHSL.
MakpoOHO0OOBEKTbl KUBOTHOIO IPOUCXOXKICHHUA. YenoBeK Kak JOHOp U OOBEKT
UMMYHU3aIlMH. bBHOOOBEKTHI  PAaCTUTEIBHOTO MNpOHCXOXAeHus. Jukopacryiime
pacTeHus: M KyJIbTYpbl PACTUTENBHBIX KIETOK. BHOOOBEKTBI - MHKPOOPTraHU3MBI.
OCHOBHBIE TPYMIBI MOMyYaeMbIX OHWOJIOTHYECKH AKTUBHBIX BELIECTB. BHOOOBEKTHI -
MakpoOMOJEKyJabl ¢  (epMEHTaTUBHOW  aKTUBHOCThIO.  Mcnoab3oBaHue B
OnoTexHoJIornYeckux mpoueccax. [Ipenmer, nenu u 3agadu OMOTEXHOJOTHH, CBSI3b C
(GbyHIaMeHTalIbHBIMU AUCUUIUIMHAMU. HanpaBieHus coBepleHCTBOBaHUS OMO00BEKTOB
METOAAMHU CeJIeKIMU U MyTareHe3a. Myrtarensl. Knaccudukanms. XapakTepucTuka.
Mexanusm ux aedctBus. Kparkas uctopust pa3BUTHS OHMOTEXHOJIOTUM U IEPUOJIBI
pa3BUTHs OMOTEXHOJIOTUH. XapaKTePUCTUKA. BUOTEXHOIIOTHS JIEKAPCTBEHHBIX CPENICTB
buomenununckue  texHonoruu. Ompenenenue. Xapakrepuctuka. IIpenapatsl
OMOTEHHBIX CTUMYIATOPOB. Xapakrepuctuka. Kiaccubpukamus. buotexHonormueckoe
IIPOU3BOJICTBO. Oranbl IPOM3BOJICTBA BEIIECTB-METa00IUTOB (6a30BBIH,
IIPOMEKYTOYHBIN, 3aKJIIOUYUTEIIbHBII JTamn). DeMEHTHI, COCTAaBJISIOINE
O6uotexHoioruyeckuii mpouecc.  CTpykTypa OHMOTEXHOJIOTMYECKOIO HPOM3BOJICTBA.
[lepBast cTymeHb: TMOACHCTEMBI THIA OHOOOBEKTHI, OWOPEAKTOPBI, OHMOMacca,
cernaparopbl, SKCTPAaKTOppl W T.I. Bropas crymeHb: oObeIMHEHHE IIOJACUCTEM B
(YHKIIMOHATIBHYIO €IUHYIO LIeNb (Y4acToOK, 11€X). TeXHOJIOrHuYecKHe OCHOBBI CO3/IaHus
OJIOYHO-MOAYJBHBIX ~ THUIOBBIX  pEIIEHUI. Tperbs  cTymeHb: IOCTPOEHHE
MOCJIEZI0BATEIBHOCTH OJIOKOB U MOJAYJeH (YyHKIMOHAIBHBIX Y4YacTKOB. OIBITHO-
IIPOMBIIIJIEHHAs] ~ yCTAHOBKA,  INPEANpHUATHE  3aKOHYeHHOro  nukiaa.  Cxema
MOCJIEZIOBATEIbHO pEANM3yEeMbIX CTAaJU{ TPEBpALEHUS HCXOJHOTO CBIPbS B
Ouoslornyecku axkTUBHBIM mpenapar. IloaroroButenbHbIl 3Tan. MHOro3TamHoCTb
MOATOTOBKM MOCEBHOro Marepuana. MHokymstopsl. KuneTnueckue KpHuBBIE pocTa
MUKPOOPTaHW3MOB B 3aKpBITBIX cHcTeMax. KOMIUIEKCHBIE M  CHUHTETHYECKHE
NUTaTeNIbHble cpelabl. MeToasl cTepuiM3aluu NuTaTeNnbHbIX cpel. CoxpaHeHue
OMOJIOTMYECKOI IMOJHOLEHHOCTH Cpel MpH uX cTepuwinszauuu. Kpurepuu mnoadopa
OMOpeaKkTOpOB. YCTPOWCTBO, PEXKUMBI pPaOOTHI OHOPEAKTOPOB TIPH  peau3aiiu
KOHKPETHBIX Lieel. Boienenne, KOHIEHTPUPOBAHUE M OUMCTKA OMOTEXHOIOTHYECKUX
npoaykroB. Cermenrtanusi Ouomacchl. llenTpudyruposanue. Meroabl pazpyuLieHHs
KJICTOYHOM CTEHKH OMOOOBEKTOB M SKCTParupoBaHMs LIEJEBBIX MPOITYKTOB. AJCOpOIHs
u uoHooOMeHHass xpomarorpadus. AddunHas xpomartorpadus. MemOpaHHas
TexHojorus. ['enb-xpomaTtorpadus u renb-punbTpaiusi. KoHnieHTpupoBanue npoayKra.
JInopwminpHas cymka. KoHTponb M ympaBieHHE OHOTEXHOJIOTHYECKUM IPOIIECCOM.
[Ipumenerne @ OBM B OHOTEXHOJIOTMYECKOM  MPOM3BOJCTBE.  Pa3paboTka
aBTOMATHU3UPOBAaHHBIX CHUCTEM YIIpaBJIECHHs. BHOTEXHOJIOTMYECKOE IPOU3BOJICTBO M
MIPOM3BOJICTBEHHBIE OTXO0Jbl. [Ipo0ieMbl 3KOIOTMH M OXpaHbl OKpYXaroulel cpeabl.
VHHOBaIIMOHHBIE MYTH CO3AAHMSI MEIMLMHCKHUX IPENapaToB Ha OCHOBE IOJIXOJO0B
NOCTHXKEeHUM OuoTtexHomoruu. Ilepeuucnure OCHOBHBIE CHOCOOBI  TMOBBILICHUS
3¢ HEKTUBHOCTH OMOTEXHOIOTMYECKOTO MPOU3BOACTBA. MeXaHU3Mbl BHYTPUKIETOUHON
peryisnuu Metabosin3Ma U yrnpaBiIeHUs OMOCHHTE30M LIEJEBBIX OMOTEXHOJIOTHYECKUX
npoaykToB. Munykmuss u  penpeccust cuHTe3a (epmentoB. CocTaB omnepoHa.
MexaHu3MBbl peryysauuu IeiCTBUA T€HOB U MX HUCIOJIb30BaHHE B OMOTEXHOJIOTHYECKUX
mporeccax. MHrnbupoBanre (epMEHTOB OMOCHHTE3a IO MPHUHIUITY OOPAaTHOHN CBS3H
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(perpounruOupoBanue). MexaHu3mMbl MHTHOMPOBAHUS. AMHUHOKUCIOTHBIM KOHTPOJIb
MeTabonu3Ma. BHYTpPUKIETOUHBIH TpPaHCHOPT M CEKpeluss OMOTEXHOJIOIMUECKHUX
MPOAYKTOB Y MHKPOOPraHu3MoB. PoJib KJIIETOYHOW CTEHKH, BHEIIHEWM U BHYTPEHHEH
MeMOpaHbl KJIETKH. bBHOCHMHTE3 NOJMMEpPOB KIETOYHOW o0onouku. JluTnueckue
¢bepmentsl. MemOpaHHBIE CHCTEMBI TPAHCIIOPTA HOHOB M HU3KOMOJIEKYJISIPHBIX
MmetabonuToB. Kraccudukanus cucteM TpaHCHOpPTa M PEryndauus HX (QYHKIUH.
buorexHonornueckrue acnekThl cekpeund. OCHOBHBIE METOJbl COXPAaHEHHUS CBOMCTB
IITAMMOB - TIPOAYIIEHTOB OMOTEXHOJOTHYECKUX MPOAYKTOB. [IpobiemMbl cTabumn3anum
MPOMBIIIJICHHBIX [ITAMMOB, CIIOCOOBI TOJJCPXKAHUS AKTHUBHOCTH IPOJYLIEHTOB.
MexyHapoiHblE ¥ HAlMOHAJIbHBIE KOJUIEKIIMU KYJIbTYp MHKPOOPTaHU3MOB U HX
3HAYEHHUE AJISl Pa3BUTHUSL OMOTeXHOJOruH. MHxeHnepHas sH3uMonorus. VMcmnons3zoBaHue
bepMEeHTOB ©  (PEPMEHTHBIX CHUCTEM B OHWOTEXHOJIOTMYECKOM TIPOU3BOICTBE.
NmMMmobunuzoBanHbie hepMEeHTHI U KIETKH. MeTobl UMMOOHIN3aud (PepMEHTOB MPH
MIPOU3BOJICTBE JICKAPCTBEHHBIX MpPENapaToB, TOPMOHOB, TPOIYKTOB JI€4eOHOTO
MUTaHUs,, BATAMHUHOB U JIPYIMX OMOJOTMYECKH aKTUBHBIX BellecTB. HepacTBopuMble
HOCUTEIIN OpPraHMYeCcKOl ¥ HeopraHudeckod mpupoasl [IpombinuieHHble  OMO
KaTaJan3aTopbl Ha OCHOBE ()ePMEHTOB M (JEPMEHTHBIX KOMILIEKCOB.

Monyib 2. OCHOBBI KJIETOYHOM ¥ TEHHON MH)KEHEPUH. TEXHOJIOTHs TOJIyYEeHUS U
KyJIbTUBUPOBAHUS JINHUM )KMBOTHBIX M PACTUTENBHBIX KIETOK.
Kpatkass uctopusi pa3BUTHS TEXHOJOTHMH IIOJIYYEHHS W KYJIBTUBUPOBAHMS JIMHUI
KUBOTHBIX M PACTUTEIbHBIX KJIETOK. 3HAUEHHs KIETOUYHOM WH)KEHEpUM JUIs
OKCIIEPUMEHTAJIBHOW W  KJIMHMYECKOM MeIuUUHBL. TeXHOJOrus NOJIydeHUs W
KyIbTUBHUPOBAaHUS JIMHUI JKUBOTHBIX M PpACTUTENbHBIX KieTOK. [IpumeHeHue
TPAaHCT€HHOM TEXHOJIOTUU JUIS IOJIyYE€HUs MEIUMLMHCKUX IpenapaToB. HampasneHus
CO3/1aHHS HOBBIX OHMOOOBEKTOB METOJIaMU T€HETHYeCKOM uHkeHepuu. OCHOBHBIE
YPOBHM T'€HETHUYECKON HWHXKEHEPUU. OKCIEPUMEHTAJIBHBIE CUCTEMBI ISl W3Y4YCHMS
CHUHTE3a BTOPUYHBIX METAOOJMUTOB C HCIIOJIb30BAHUEM KYJIbTYphl TKaHeil. OCHOBHBIE
JOCTHKEHHUS] UMMYHOJIOTMH M KJIETOUYHOW Omosoruu. MeTopl coxpaHeHus! reHo(OoHa.
Metonuka kpuokoHcepBanuu. CrocoObl 3ameuieHHus pocta. KpHokoHcepBHUpOBaHUE
TUOPUIOM: PEKUMBI 3aMOPAKUBAHMS, 3alIUTHBIE cpeabl. PasMopaxkuBaHue U OICHKa
MoKasareiae KU3HECHOCOOHOCTH (YHKIIMOHAJILHOTO COCTOSHUSI KJIETOK. MeTobl
CO3/aHHSA KJETOYHBIX KYJIbTYp pacTeHuH. MeToapl BbIpallMBaHUS  KYJIbTYpPBI
KaJUTycHBIX TkaHeil. KynbruBupoBaHue oOTAENbHBIX KiI€TOK. CrocoObl BBIIEICHUS
pacTUTENbHBIX MpoTomiacToB. KynabTHBUpOBaHME pPACTUTENBHBIX MPOTOILIACTOB.
KynbTypanpHble cuCTEMBI KUBOTHBIX KJIETOK. llepBHUHBIE M NOCTOSHHBIE KYJIBTYPBI.
MoHocCIIOliHbIE KYNbTYpbl. MOHOCIOWHOE KyJbTHBUPOBAaHHUE HA MHKPOHOCUTENSX.
OcHoBHbIE TpeOOBaHUS K JIAOOpPaTOpUU TNpH padboTe ¢ KIETOUYHBIMU KYJIbTypaMH.
[lpuHumn crepuiabHOW pabOThl M YCIOBUSA KYJIbTUBUPOBAHHS KIETOYHBIX KYJIBTYP.
Cb6anancupoBaHHBIE cOJIEBbIE pacTBOphl. KomMmepueckue mpenapatsl sl ONTUMH3AINUN
YCIIOBUH pocTa KyJIbTyp KIETOK W TkaHeH. [lutarenbHble cpenbl Ajid KYyJIbTYp
KUBOTHBIX KJIETOK. POJIb CHIBOPOTKM IpHU KYJIbTUBUPOBAHUU KJIETOK. POCTOBBIE Cpenbl.
ITonnepxxuBaromue cpensl. [IpuHOUIBI KyJIbTUBHPOBAHMS KIETOYHBIX JIMHUU B
MHKyOaTope, pexuM paloTbl, cocTaB razoBoil cmecu. Ilocyma um obopynoBaHue,
UCIOJIb3YEMBIE Ul KyJIBTUBHPOBAHMS KJIETOYHBIX JMHMM. MeETOIBI CTepUIHM3aLMH
MUTATENbHBIX cpel U JabopaTopHOi mocyabl. KoHTpoab GakTepuallbHOTO 3apa)KeHUS
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KJIETOUYHBIX KyJabTyp. IIpeummyinectBa HCNOIB30BaHMS KIETOYHBIX KyJbTYp. THIIBI
KYJIbTYpbl KJIETOK >KMBOTHBIX. KylbTypanbHbleé CHCTEMBI JUBOTHBIX KIIETOK:
[IepEeBUBAEMbIC, HEIEPEBHBAaEMblE UM  IOJyIEpeBUBAaeMble  KynbTypbl. JlaiiTe
xapakTepucTuky. IlepBuunsie kynbTypsl. Ilomydenue. Xapakrepuctuka. urnimonnHsie
KynbTyphl. [lonydenue. XapaktepucTuka. XapaKTEPUCTUKA TOCTOSIHHOM KJIETOYHOM
muand.  Knaccuukanuss  KyneTypbl TKaHed. THIBI  KyJIbTypaJIbHBIX — CHCTEM.
MoHocnoiiuble  KyabTyphl.  [lomyueHuwe,  XapakTepUCTHKA. MoHocnoiHoe
KyIbTUBHUPOBAaHUE Ha MHUKpoHOcUTeNsX. CyCHeH3MOHHbIE KYyJIbTYphl. MeTobl
MOJIyYEHUsI KIIETOUYHBIX CYCIICH3MH: MEXaHUYECKUE, C HCIIOJIb30BAHUEM IPOTEas,

XENAaTUPYIOIUX arcHTOB. Ilogcuer knerok B Kamepe lopseBa M OLEHKa
AKHU3HECIIOCOOHOCTH KJIETOK. MeToasl BblIeneHus JuMpountos. KynbTuupoBaHue
JTUM(OLIUTOB. Murorensl. OCHOBHBIE TMOAXOABI K  MacmTaOMpPOBAaHHOMY

KYJIbTUBUPOBAHMIO KJIETOK B YCIOBUSX OMOTEXHOIOrndeckoro mpouecca. OCHOBHbIE
TpeOoBaHusi K JabopaTopuu Tpu paboTe C KIETOUYHBIMU KyJabTypamu. [IpuHImn
CTEpPHJILHOW PabOThI U YCJIOBUS KYIbTUBUPOBAHUS KIETOYHBIX KYJIBTYP.

Monynb 3. ['ubpunomuas TexHonorus. BekTopsl, mpuMeHsieMble B TEHHON MH)KEHEPHH.
XapakTepucThKa OCHOBHBIX JOCTIDKCHHS HWMMYyHojoruu. Ilpeamer wu 3amaum
COBpPEMEHHON uMMyHoJoruu. Mcropus pa3zButuss uMmyHosioruu. IIpakTuueckoe
3Ha4YeHHEe UMMYHOJOTHU. HMMyHomorust kak pasnen OuorexHosnoruu. CBs3b
MMMYHOJIOTHM ¥ OMOTEXHOJIOTUU. 3aJlayd KJIETOYHON WHXeHepuu. OCHOBHBIE JTaIlbl
pa3BuTusi TeHeTUKU. OCHOBHBIE TIOJIOXKEHHUS KIETOYHOM Teopuu. OOmas cxema
MOJIy4eHUsI THOPUIOM Ha OCHOBE MHENOHBIX KJIETOK M HMMMYHHBIX JHMQOIUTOB.
[Tpon3BOACTBO MOHOKJIOHAJIBHBIX AaHTUTEN U WCIIOJIH30BAHUE COMATUYECKUX THOPUIOB
KUBOTHBIX KIIETOK. ['MOpUAOMBI. DTambl MPOU3BOJACTBA MOHOKIOHANBHBIX AHTHUTEN
beckneTounbie OENOKCHHTE3UPYIOMINE CUCTEMBbI. [ MOpUIOMHAs TEXHOJOTHUS U €€
UCIONIb30BaHWE B OHMOTEXHOJIOTHYECKUX mporeccax KylnbTypbl >KMBOTHBIX KIIETOK.
Meroasl kynbTHBHUpOBaHUsA. (O0sacTM TNPUMEHEHUS MOHOKIOHAJIBHBIX aHTHTEIL.
MeToanl aHanu3a, OCHOBAHHBIC Ha HCITOJIb30BaHUH MOHOKJIOHAJIBHBIX
(MONMMKIIOHATBHBIX) aHTUTEN. BeKTopsl Ha OCHOBE BHPYCOB XKUBOTHBIX. [loHsATHE O
reHoTepanud. MeTobl HAaNpaBICHHOTO OTOOpa THOPUIHBIX KJIOHOB: METOJbI
MeTa0O0JIMYeCKOW U OMOXUMHYECKOW CeNeKIIMU. MeTobl KOHTPOIst MeToIbl KOHTPOJIS
JUHAMHUKA 00pa3oBaHusi THOPUIHBIX KIOHOB. BekTopel B TeHHOW Tepamuwu.
Xapaktepuctuka.  JKu3HeHHble  1UKIbBL.  JlaiiTe  omnpeneneHWe — MOHSTHSM:
IMOpHOTEHETHYECKasE WHXKEHEpHUs, TMepPecTporika TEeHOMa, KCEHOTpaHCIIaHTaIus,
TPaHCTEHO3, TPAHCT€HHOE JKHMBOTHOE. OcHOBHBIC PUEMBI TEXHOJIOTHS
TpaHCIIaHTauu. [[ns d9ero mNpUMEHSIOT TpaHCIUIAaHTaIuioo 3MOpuoHOB. Craaun
MOJYyYeHUs1 KJIOHOB. MeToabl MOJYy4YeHUss XHUMEpP HCKYCCTBEHHBIM myTeMm. (Cxema
MOJTYYEHUS TPAHCTCHHBIX IKUBOTHBIX. 3HAYECHHWE [JII MEIUIUHBI XUMEPHBIX U
TPAHCT€HHBIX  JKMBOTHBIX. Buabl  Hykjea3, HUCHOIb3yEMbIE  COBPEMEHHBIMU
TEXHOJIOTHSIMA ~ pEJaKTUPOBaHUs TeHoMma. [Ipenmochulku W HWCTOpUSl  Pa3BUTHUSA
XUMEpHBIX Hykiea3. OTiauuhe XHUMEpPHBIX HYKJea3 OT APYrMX BEKTOPOB T'€HHOM
nmwkenepun. Cucrema CRISPR/Cas. 3amutabie cuctembl CRISPR. Texnomorudeckue
CTpaTeTMM TE€HOMHOH uHXeHepuu c¢ momouibio cucteMbl CRISPR/Cas. 3nauenue
Merona CRISPR/Cas. [IpoekTta brobGanka kiieTouHbIX Mojiesielt 3a001eBaHNi YeI0BEKa.
Baxxueiimme 3amaun COBpeMEHHOW OMOTEXHOIOTHH U OMOMEIUIIMHBI, HYKIAIOIIUXCS B
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pPa3sBUTHM TEXHOJOTUM pelakTUPOBaHUs TIeHOMOB. Marepuanbl A B3ATHS INpPoO
uccnepoBannii JIHK u PHK. Drtaner mpobonoaroroBku ans uccnenoanus JHK u
PHK. OGopynoBanune, HeoOxomumoe st uccienoBanus JHK um PHK. Meroasl
Boiieniennst JIHK. OcnoBubie stanbl Beiaenenus JHK. Ipouenypa nusuca. Metobl
ounctku Moisekynsl JIHK: oprannueckuMu pacTBOpPUTENSIMH, SKCTPAKLMS C TOMOIIBIO
CHJIUKH, DKCTPAKIUS C MOMOINbI0 HOHHOOOMeHHO# cmoinbl Chelex 100, skcrpakuus ¢
IIOMOIIBI0 MarHUTHBIX uactun, FTA™ - Gymaxneie ¢mmstpsl. IlpenmymectBa u

HEJOCTaTKW JaHHbIX MeToAoB. [lpuHinunsl Bbinenenus OaxrtepuanbHor JIHK.
Beinenenue PHK. OcoOenHocT B3siTusi OMoMaTepuaia. XapaKTepUCTHKa OCHOBHBIX
nosnioxkeHnidt GMP u GLP. MounekynsipHble OCHOBBI M METOJbl T'€HOAUArHOCTHKHU
HaclleICTBEHHbIX Oose3Hel. [IpuHIUNBI U METOJbl T€HHOM Tepanuy HacleJICTBEHHBIX
3aboneBaHui. MoJeKynspHas TeHeTHKa KaHIEPOreHe3a: MPOTOOHKOI€Hbl, OHKOI€HHBI,
OIlyXOJIEBBIE  CYIPECCOpPBI, MYTaTOpHblE TeHbl. MonekyisipHas JUarHOCTHKA.
OHKOJIOTMYECKUX  3a0oieBaHuil.  HeuHBa3uBHas  [MarHOCTMKAa  OIIYXOJIEBBIX
3aboneBaHUl, OcHOBaHHas Ha aHaiuze BHekseToyHod JIHK. TpeOGoBanus x BbliOOpY
37I0KQYECTBEHHOTO TapTHepa s rubpuamsamuun u  [loaroroBka momymnsiuu
[IEPEBUBAEMBIX MHUEIIOMHBIX KieTok. Metoasl ckpunuHra MKA Ha stamax orbopa
no3utuBHbIX THOpuoM (TUOM, MDA, PUA). [Ipumepbl MOHOKJIOHAJIbHBIX aHTUTEN:
XUMEPHBIE, KOHBIOTMPOBAaHHBIE U HEKOHBIOTUPOBAaHHBIE. Vcrionb30BaHue ISl JIEUEHHUS
U JIMarHOCTUKU OIYXOJIEBBIX M  HACJEJICTBEHHBIX 3aboneBanuil. Ilonmydenue
MOHOKJIOHQJIbHBIX,  Oucnenuduyeckux W XUMEPHBIX  aHTUTEN  MeTOoJaMHU
MMMYHOOMOTEXHOJIOTUH.

Mopyns 4. HaHOTeXHOJIOTHH B MEUITHE

Mertamatepuansl. Ctpykrypa. OcoOGeHHOCTH. Mcmonbp3oBaHMe B HayKe W MEAMIIUHE.
WNurennexryanbabsie HanocucteMbl. Hanorexnonormum (HT) B gocraBke JeKapcTB.
BHeknerounbsle Be3ukynbl Kak 3¢dexruBHas Hanomnardopma s jgocraBku JIC.
Hanorexnonmornyeckue OunoceHcoprel. Co3ganue W npuMmeHeHue. HeoTmbiBaeMble
anekTpo-xumuueckue Ouocercoppl. HT Ha ocHoBe anturten. JIHK-HT: o6mas
unpopmanuga. HT B neyenun paka. Hanomopwel. Hanokpucrtamnbsl s
MMMYHOOHOJIOTHUECKOTo MpuMeHeHus. [loarMepHble HAHOCKONMU: HOBasi TEHICHIIUS B
CUCTEME JOCTAaBKH ra3oB. CMapT-IONMMEPHbIE HAaHOYACTHUIBI. BHOKOHBIOTMPOBAaHHBIE
HaHovacTulbl. JlocTikeHuss B 00JacTH  ONTHYECKOTO OHOCEHCOpbl Ha OCHOBE
HaHOMAaTEepPHAIOB M OMOMMMYHHOTO aromnTo3a 4Yepe3 aKTUBHOCTh Kacmasbl-6. HT u
JaTYMKU aHanu3a jAbixaHus. Hanomatepumansl u ayrodarus. Ponp HaHoMaTepuainos.
[Tocnennune noctmxkenus. Mukpo- u HaHomoTopsl. KpnokoncepBanus Ha ocHoBe HT.
Texunonoruu NanoString u DNA-paint.
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4.4. TEMATHYECKHWMH IJIAH 3AHATHAN JEKIIMOHHOI'O TUIIA

. Yacer
Ne Tembl 3aHATUN JEKLIMOHHOTO TUIIA
(akanem.)

Benenue B OMOTEXHOIOTHIO. bHOOOBEKTHI. XapaKTepUCTHKA.

1. Hcnonp3oBaHne B OMOTEXHOIOTMYECKUX Mpolieccax. buorexnomaornueckue 2
CHCTEMBI IPOM3BOJICTBA U CIIOCOOBI MOBHIIEHUS €r0 3P PEKTUBHOCTH.

5 [TonsiTue rena, ero CTpyktypa u QyHkuuu. ['ennas nnxenepus. Bektopsl B 5
TCHHOU WH)KCHEPUH.

3 BekTopsl, npuMeHsieMble 11 TpaHChOpMAIlUU PACTEHUHN W JKUBOTHBIX. 5

' [Tpsimble METO/IBI TIEPEHOCa TEHOB.
4 MeTobl CO3aHuS KIETOYHBIX KYIbTYp. M3011MpoBaHHBIC TPOTOILIACTHI. 5
' Crnusinue npoToriactoB. KynbTypanbHble CUCTEMbI )KMBOTHBIX KIETOK

MonoxknoHansHbIe anTtuTena. [IponszBoacteo. O6macTu NpUMEHEHHS

5. MOHOKJIOHAJIbHBIX aHTHTEI. MeTOo bl aHaI13a, OCHOBAaHHbBIE HA 2
WCTIOJIb30BAHUY MOHOKJIOHATHHBIX (ITOJIMKJIIOHATBHBIX ) aHTUTE.

6. KnonupoBanue sMOpHOHOB MIEKOMUTAIOMINX. XHUMEPHBIEC U TPAHCTCHHbBIE 2
JKUBOTHBIE.

7 ['enotepanus. Bektopsl, npumeHsiembie B TeHoTepanuu. [IpobnemMsr u 9
MIEPCIIEKTHBBI COBEPIIICHCTBOBAHUS TCHOMA YEJIOBEKa

8. [Tpo6onoaroroska. Metons! Beiaenenust JIHK/PHK. 2
MonexynsipHasi reHeTHKa KaHlleporenesa. MoJjekysipHasi IMarHoCTUKa

9. OHKOJIOTHYecKuX 3a0oneBanuid. [IpuHIUIIBEI TOAOOPA 37T0KAUECTBEHHOTO 2
napTHepa JUIsl THOPUIN3aIIiU KJICTOTHBIX JTUHUIM.
Hroro 18
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4.5. TEMATHYECKHWM IIJIAH KOHTAKTHOM PABOTBI OBYYAIOIIETOCS HA
HNPAKTUYECKHUX 3AHATUAX

Ne

TemaTnueckue 6710KU

Yacel
(axanem.)

Monayab 1. MeguunHckue TexHooruu. buorexnosnorusi. O0beKTbl M HANPaABJICHUSA

pa3BHUTHA.
1 [Ipenmer, nenu 1 3ajauu MEIULIMHCKON TEXHOJIOTUH, CBS3b C 6
(byHIaMEHTAIBHBIMUA JUCIUTUIMHAMH.
2 buotexHonornyeckre cucTeMsl Mpon3BoaAcTBa. CriocoObl MOBBILICHHS 6
' 3¢ (HEKTHBHOCTH OMOTEXHOJIIOTHYECKOTO MPOU3BOJICTBA.
Mopnyib 2. OCHOBBI K/1€TOYHOMH M reHHOH HHKeHepuH. TexHonorus nosry4yeHus u
KYJbTHBUPOBAHUS JIMHUI ’KUBOTHBIX U PACTUTEIbHBIX KJIETOK.
3 TexHousiorys MoyiydeHus: U KyJbTUBUPOBAHUSI IUHUM PACTUTEIbHBIX 6
KJICTOK.
4. KynbTuBHpOBaHUE JIMHUHN KIETOK KUBOTHBIX U YEJIOBEKA. 6
5 Mertoabl coxpaneHust reHooH1a. MeTouka KpUOKOHCEpBAaIUH. 6
' Crioco0ObI 3aMeIJIEHUs POCTa.
6. IIpumeHeHne TpaHCTEHHON TEXHOJIOTMH JUIS ITOJIYyYE€HUST MEAUIIMHCKUX 6
IIpenapaToB
7. Komnoksuym Ne 1. 6

Mopnyas 3. 'nOpuiomHast TexHoJ10rusi. BeKkTopbl, NpuMeHsieMble B TEHHOM MH/KCHEePHH.

OcHOBHBIE AOCTHIKCHUA UMMYHOJIOTHUHA U KJICTOYHOM OMOJIOTUH.

8. 6
MIMMYyHOOHOTEXHOJIOTUSI.

9. MomnoxknoHanbHbIe aHTUTENA. [lonyyenue. [Ipumenenue. 6
KnoHnupoBaHue sMOPHOHOB MIIEKOMUTAIOMUX. XHUMEPHbIE U TPAHCTEHHbIE

10. | xuBoTHBIE. [Ipo0IeMbI M IEPCIIEKTHBBI COBEPIICHCTBOBAHUS T€HOMA 6
YeJI0BEKa

11. | I'enHas Tepanus. BekTopsl, npuMeHsieMble JUisl TeHHOW Teparuu. 6

12 [Ipasuina padotsl ¢ JIHK, PHK. XapakTepructruka OCHOBHBIX MOJIOXKEHUN 6

" | GMP u GLP.

13, [IpuHIHATIBL noz16(2pa 3JI0KQYE€CTBEHHOTO MapTHEpPa JUIsi THOPUIN3aAUU 5
KJIETOUHBIX JINHUH.

14. | KommokBuym 2. 6

Moayanb 4. HaHOTeXHO10TrMHM B MeUIIHHE

15. | HaHOTEXHOIOTHH B MEIUIIAHE. 6

Uroro 90
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4.6. TEMATHYECKHWM IIJIAH CAMOCTOSITEJIbHOM PABOTHI CTYIEHTA

Ne

Tema caMOCTOSITEIIBHOM PaObOTHI

Yacwr
(axanem.)

ITonroroBka pedeparos, 10KJIa70B U Npe3eHTanui k 3ansaTuto «lIpenmer, nenu
Y 33/1a4¥ MEAMIIUHCKOW TEXHOJIOTHH, CBA3b C (PyHAaAMEHTATbHBIMU
JUCLMILIMHAMUY Ha TEMBI:
5. Pectpukrassl.
6. Buo0OBEKTHI PACTUTEIBHOIO MPOUCXOXKIEHH. JIMKOpacTyle pacTeHHs U
KYJbTYpPbl paCTUTENBbHBIX KJIETOK.
bro0o6BbEKTHI - MAKPOMOJIEKYIIBI ¢ (PePMEHTATUBHOM aKTUBHOCTBIO
8. HampasiieHusi COBEpIICHCTBOBaHUS OMOOOBEKTOB METOIAMH CEIEKIHH U
myrareHnesa. Myrarensl. Knaccudukanus. Xapakrepuctuka. MexaHus3m ux
JEUCTBHS.

~

ITonroroBka pedeparos, 10KJIa0B U Npe3eHTalui K 3aHATHI0 «Croco0b
noBbIIEeHUS 3()(PEKTUBHOCTH OMOTEXHOIOTUYECKOTO IIPOU3BO/ICTBA »HA TEMBI.
8. MoOuIbHBIE T€eHETUYECKHE HIEMEHTh MUKPOOPTraHU3MOB
9. MHCcepunoOHHBIE MTOCIEI0BATEIBHOCTH U TPAHCIIO30HBI OaKTepuit
10. Murpupyrolye 31eMeHTbl U eCTECTBEHHBbIN 0TOOp. I'0pru30oHaTaNbHBbIM
IIEPEHOC T€HOB U €r0 POJIb B ABOJIIOLUH OaKTepuit
11. PenumkaTuBHBIE M HEPEIUIMKATUBHBIE TPAHCIIO3UIIUH.
12. DxcrneprMeHTaIbHBIE CHCTEMBI ISl H3yUCHUSI CHHTE3a BTOPUYHBIX
METa0O0JIUTOB C UCIOIb30BAHNEM KYJIbTYpPbI TKaHEH.
13. Crpykrypa OMOTEXHOIOTUYECKOTO IIPOU3BO/ICTBA.
14.  beckierouHble O€I0KCUHTE3UPYIOIUE CUCTEMBI.

[ToaroroBka pedepaToB, TOKJIa0B U MPE3CHTAIIUN K 3aHATHIO
«KynbpTUBUpOBaHMUE JIMHUM KIETOK )KMBOTHBIX M YEJIOBEKa» Ha TEMBI:

10. Meronas! MMOJIYYEHHUS KJI€TOYHBIX CYCHEH3UM:
MEXaHUYECKHE, C UCIIOJIb30BAaHUEM MTPOTEA3, XEIATUPYIOLIUX areHTOB.

11. Tlogcuer kieTok B Kamepe [opsieBa M OLIEHKAa >KHU3HECIIOCOOHOCTU
KJICTOK.

12.  Meronp! BeIACIIeHUS TUMPOIUTOB. KyTbTHBHpOBaHHE THMQOIUTOR.

13. MuTOreHsl.

14.  OcHoBHbIe TpeOoBaHUS K 1abopaTopuu Ipu paboTe ¢ KIECTOUYHBIMU
KynbTypamu. [IpuHIun crepunbHON paboThl U YCIOBUS KYJIBTUBHPOBAHUS
KJIETOYHBIX KYJIBTYD.

15. CoOanancupoBaHHBIE CONIEBbIE pacTBOpPHL. KoMMepueckue mpemapaTsl
JUTSL OITUMU3AIIMN YCIIOBHM POCTa KYJIBTYP KJIETOK M TKaHEH.

16. TlurarenpHBIE Cpeabl I KYIbTYp )KUBOTHBIX KJIETOK. POIIb CBIBOPOTKH
MIpU KYJIbTUBUPOBAHUH KJIeTOK. PocToBbie cpenbl. [lonnepkuBaromiye
cpensl. [IpruHIMITBI KyThTUBUPOBAHUS KIIETOYHBIX JIMHUN B UHKYOaTOpE,
peXUM pabOThI, COCTaB T'a30BOM CMECH.

17. Tlocyna m o0opyaoBaHue, UCMIOIB3YEMbIC I KYTbTHBUPOBAHUS
KJICTOYHBIX JIMHUH.

18. Meroabl cTeprIIH3aIAH MATATENBHBIX CPEJl ¥ 1a0OPATOPHOU MOCY/IBI.
KoHTposib 6akTeprasbHOro 3apakKeHUs! KIIETOYHBIX KYJIbTYD.
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[ToaroroBka pedeparoB, TOKIAI0B U MPE3CHTAIIUN K 3aHSATHIO
«Kpuocoxpanenue. 'eHopoH 1 PaKTOPHI, BIUSIOUINE Ha HET0» HA TEMBI:
1. Coxpanenue reHo(OHIA BRICIIUX PACTEHUH.
2. KpuokoHcepBalys KJI€TOYHbIX JTMHHM.
3. Pa3MopaxuBaHue U OlLIEHKa MOKa3aTenen )KU3HeCoCOOHOCTH
(GYHKIIMOHAJIBLHOTO COCTOSHUS KIIETOK.

[ToaroroBka pedeparos, 10KIa10B U Npe3eHTaluil K 3aHATUIO «lIpuMenenune
TPAHCT€HHOM TEXHOJIOTHH JJIsl TOJIYYeHUS] MEAUIMHCKHUX ITPEnapaToBy Ha
TEMBI:
1. KynbTypa KamnycHbIX TKaHei. MeTo bl KyIbTUBHPOBAHUS KIETOK U
TKaHE! paCTEHUM.
2. IlepcrieKTUBBI UCIIOJIb30BaHUS TEXHOJIOTUU KYJIbTUBUPOBAHUS KIETOYHBIX
JIMHUM B SKCIEPUMEHTAIBHON ¥ KIIMHUYECKON MEIUIIHE.
3. [IpuMeHeHne TpaHCTE€HHOM TEXHOJIOTHH JIJISl OJTYYEeHHS] MEAUIIUHCKUX
npenapatoB. [IpenapaTsl OMOTEHHBIX CTUMYJISITOPOB.
5. Metoapl TpaHchOpMaIiH.

[ToaroroBka pedepaToB, N1OKJIAI0B U Mpe3eHTAIMN K 3aHATHIO «OCHOBHBIE
JOCTHKEHHSI HMMYHOJIOTUHU U KJIETOYHOU Ouonorun. UMMyHOOHOTEXHOIOTHSI»
Ha TEMBI:
1. OcHOBHBIE TOCTHKEHUSI UMMYHOJIOTUU U KJIETOYHOU Ouosoruu. Pa3sutue
MMMYHOOMOTEXHOJIOTHH B COBPEMEHHOM MHpE.
2. Metoasl ctumMynsiuu B-muM@oIuToB npu moaroToBKe K THOPHUIN3AINN
KJIETOYHBIX JTUHUH

[ToxroToBka JMOKIa/1a ¥ MPE3CHTAIUN K 3aHATHIO « MOHOKJIOHATBHBIC
antutena. [lonyuenue. [I[puMeHeHHE» HA TEMY:

YcaoBusi H METOIbI THPAKUPOBAHNS KYJIHTYP THOPUIOMHBIX KJIETOK.

VY CiioBHsI KYJIbTHBUPOBAHHUS THOPHIOM, KJIOHUPOBAHHS U PEKJIOHUPOBAHHS
METOJIOM TIpeICIbHBIX pa3BeneHui. Kpurepun or0opa ruOpuIioM Jis CO3IaHHMsI
paboueii KOJUTEKIIUHU MTePEBUBAEMBIX KJIIETOUHBIX KYJIBTYp. Y CIIOBUS MX
JUTUTENILHOTO XpaHEeHUs (KPUOKOHCEPBUPOBAHHUS) U MOCIICAYIOIIETO
pasmopakuBaHusi. Kpurepuu oleHKH KU3HECTTOCOOHOCTH M (DYHKIIHOHAILHOTO
COCTOSIHUSI KJIETOK TTOCJIC BBIBEACHHUS U3 3aMOPOIKECHHOTO COCTOSHHSI, KOHTPOJIb
KayecTBa KOHEYHOTo MpoaykTa. HakorieHne MOHOKITOHATBHBIX aHTHTE
(MKA) in vitro, in vivo. Metoas! Beiieneans MKA, UX KOHIICHTPUPOBAHUS
OYHCTKH, UMMYHOXMMHUYECKOTO aHaIM3a MOHOKIOHATBHBIX
UMMYHOTJIOOYJIMHOB U OTIPEICIICHUS] KX TOHKOM (3MUTOIHOM) CIIeIU(UIHOCTH.
KoHTposb 1 cTaHapTH3AIHS [TOJTydaeMbIX IpenapatoB. [IpuHIUNIHaIbHbBIE
cxembl HakorieHuss MKA B npenapaTuBHBIX KOJHUECTBAX, KOHTPOJIb Ka4eCTBa
KOHEYHOTo npoaykTa. [Ipon3BoacTBeHHbIE KIOHBI-TPOAYLIEeHTEl MKA, nx
MACIOPTU3AIUS, YCIOBHS JICTIOHUPOBAHUS IIITAMMOB THOPHIOM.

14

[ToaroroBka pedeparos, 10KIa10B U MPE3EHTAUN K 3aHATHIO
«HaHoTexHOJIOTHH B MEJUITMHEY HA TEMBI:
1. HaHoHayka M HAHOTEXHOJIOTHH.
ba3oBble OHATHA U ONIpEAETIEHUS.
VicTopust BO3HUKHOBEHUS M pa3BUTHS HAy4YHOro HampasieHus Poib B

52,7
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6uonoruu u MeauuuHe. [IpuHIUMNManbHOE 3HAUE€HHE HAaHO-Pa3MEPHOCTH Kak
daxTopa, paguKaIbHO MEHSIOMIEr0 (PU3UKO-XMMUYECKHE CBOWCTBA
CYIIPaMOJIEKYJIIPHBIX CTPYKTYP U X CIIOCOOHOCTH B3aUMOJIEHCTBOBATh C
OuonornyeckuMu 00beKTaMu. BHOMOJIEKy bl KaK COCTaBIIAIONINE HAHOMUPA.

2. Metoabl U3yYeHHsI HAHOCTPYKTYP
AHAJIMTHYECKUE METOJIbI MCCIIEOBAHMS HAHOCTPYKTYP: MacC-CIIEKTP METPHS,
CKaHUpYOLIas Jla3epHas KOHPOKaabHasg MUKpocKonus. [IpenapaTuBHble
METO/IbI HCCIIEJOBAHUSI HAHOCTPYKTYP: BBICOKOA((HEKTUBHAS KUAKOCTHAS
xpomatorpadus (BOXX), ynprpanentpudyrupoBanue, yibTpaduabTpanus,
anekTpoopes, MpoTouHast (PIOOPUMETPHSL.

3. OcCHOBHBbIE HANIPaBJIEHHUS MeJULMHCKHX HAHOTEXHOJIOT Hii.
AnpecHas JOCTaBKa TUAarHOCTUYECKHX MPETapaToB u jJekapcTB. HaHo9acTHIb!
-Ouomapkepsl. MHkancynupoBanue jgekapcTB. HaHOCTpyKTypHbIe MaTepHalbl
JUTs: OMOTEXHOJOTHYECKOTO MTPOU3BOJICTBA JIEKAPCTB; MMMYHOBBIICTICHUS
KJIETOK M MOJIEKYJT; QUIbTpaliy (HAHOIIOPUCThIE MEMOPaHBI).
JlmarHocTHuecKue HaHOYCTPOHCTBA: YCTPOUCTBO ISl CBEPXOBICTPOTO
cekBenupoBanus J{HK; unnnabopatopust; 6MoceHCOpbl U HAHOAETEKTOPHI;
OnoMoJIeKysipHas Bu3yanu3amus (molecular imaging); cHCTEMBI IETEKIIUN
MHUKPOOpPraHu3MoB. HaHOOMOMUMETHKH: UCKYCCTBEHHbIE aHTUTEA,
HCKYCCTBEHHbIE (MOAU(PUIIMPOBAHHBIE) (EPMEHTHI; UCKYCCTBEHHBIE
peLenTopsl; THOpUAHbIE (XUMEPHBIE) MOIUMEPbI; THOPUIHBIE BUPYCHI,
NPUKJIAIHAS TIPOTEOMHUKA U OeJKOBasi MH)KEHEepHsl; TKaHEeBast MH)KEHEPHSI.
MosnekynsipHas ¥ KJI€TOUHasi MeTUIMHA: TeHHas Tepanus; (apMakoreHOMHUKA;
KJIOHUPOBAHHUE U MEJUIIMHCKOE NCIIOJIh30BAHNE CTBOJIOBBIX KIIETOK;
O6uoTepanus ¢ UCIOJIb30BaHHEM MOJU(PHUIIMPOBAHHBIX BUPYCOB;
HaHOBAKIIUHBI.

4. BuoMeIUIIMHCKHE HAHOMATEPHUAJIBI.
Hanorenu (cetn ruipodoOHBIX/TUAPOPUIBHBIX LIenei) Iuisl TpaHCIopTa
onmuronykieotuioB. [lomunentuansie n JJHK HanonpoBosoku.
HanomaTepuaisl 111 *MMYHOU3OJISAINN (MMMYHOBBIICTICHHS) KIIETOK TSI
KJIeTo4HOM Tepanuu. CranuoHapHsie da3bl 11 apPUHHON Xpomarorpaduu
CHUTHAJIBHBIX OCIIKOB M perenTopoB ((pyruiepeH-coaepKaiie JUrauabl U p. ).

5. HanoycrpoiicTBa (HAHOKOHCTPYKIMH) B OMOJIOTHH M MeIUIIMHE.
buonoruueckre HaHOMOTOPBI. «JIOBYLIKK» JIJIs1 BUPYCOB.
N30TOnANCKpUMUHUPYIOIINE HAHOPEAKTOPHI, OTy4YE€HHBIE C TOMOIIBIO
OenkoBO MHXKeHeprH. MoauduKanys HAaHOTOMIOJIOTHH KaTaTUTHIECKUX
caiitoB HOMC: ceHcops! AJis B3BEIIUBAHUS OAMHOYHBIX WU
HeMHorouuciaeHHbx Mosekyn JJHK.

6. HaHOTeXHO0JIOrMH B reHOTepanuy ¥ reHOKOPpPeKLHH.
OCHOBHBIE TIOJIXO/IbI B TEHOTEPAITHH HACIIEICTBEHHBIX U TIPHOOPETESHHBIX
3a0oneBaHuid. [IpUHIMITEI TOTyYeHHS TEPAeBTUYECKUX T€HOB U T€HHO-
uHxeHepHbIx HaHOKOHCTpyKuui (I'MHK) u cmocoObl ux 1ocTaBKy B 11€/1€BbIE
KJIETKH OpTaHOB M TKaHEeH opraHu3Ma. BupycHble HAHOBEKTOPHI I JJOCTABKU
TepaneBTUUECKUX T'€HOB B LieNeBble KIeTKH. TexHomorus «Gene-guny» u
NEPCIEKTUBHI €€ MPUMEHEHHS B HAHOMEIUITIHE.
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7. HaHoTexXHoJIorH4ecKHe MOAX0/Abl K JUATHOCTHKE U Tepanuu omyXxoJieii.
MPHK - 6nounnsr UMMmyHOOMOUNIIBL. BBIsSIBICHNE TOBEPXHOCTHBIX OITYXO0JIb-
cnenuduyecknx aHTUreHoB. HaHOBakIIMHBI HA OCHOBE OJIUTocaxapua p-3-
aMUHOMPONWITIIHKO3UAcuani-3'-nakto3sl (GM3). lennpumepnsie [JHK,
PHK - manokancysnel u antamepsl. [lomMepHble HAHOYACTULBI C BEKTOPBIMU
AQHTHUTEJIAMU K OITyXOJIEBBIM aHTUT€HaM. MarHuToynpasisieMble TUIIOCOMHbBIE
HaHOKOMITO3UTHl. KpeMHUEBbIE HAHOKPHCTAILIIBI.

8. CoBpeMeHHbIe TEHIeHIMH U OJIMKaIIMe MepCleKTUBDI

HAHOOMOTEXHOJIOTHIA.
Kontponupyemoe noseieHre HanoyacTull m Vitro. [loBeienue
KJIETOYHOM/TKaHEeBOW N30MPATEIbHOCTH B3aUMOICUCTBYS (y3HABAHUS)
«peuenTop - HAaHOYACTHIIa». BrIsICHEHHE MOJIEKYIISIPHOM PUPOIbI
OMOCOBMECTUMOCTH HaHOMaTepuaioB. [ToBeimenue spexTuBHOCTH
(TOYHOCTH) MAHUITYJISILUHN C OIMHOYHBIMU OMOJIOTHYECKUMH MOJICKYJIaMH B
TE€HHOI/0CIIKOBOM MH)KCHEPHUH.

Hroro 110,7
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4.7. CBOJHBIA ILTAH PABOYEM ITPOI'PAMMBI JTUCHUILINHBI
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Monyne 1. MeauIMHCKHE TEXHOJIOTHH. BUOTeXHOIOTHS. T, 3C, II
Ay A 2 12 14 | 12 26 14 3 JLJB, P,IIT | 20 P
OOBEKTH U HATPABICHUSI PA3BUTHS. KP,P,C, /1
Moaynb 2. OCHOBBI KJIETOUHOHN ¥ TeHHOW WH)KEHEPHUH.
= pY JI,JIB, ATJI, | T, Iip, KP,
TexHoOrHs TOJIyYEeHUS U KYJIbTUBUPOBAHMS JIMHUN 6 30 36 24 60 36 3 ML P P.C.II
JKUBOTHBIX M PACTUTEJBHEIX KJIETOK. ’ T
Moaynb 3. 'ubpugomHuas TexHonorus. Bektopsl JI, JIB, AT, T, IIp, KP
~ PHOMES peL 10 42 52 | 22 74 | 52 3 B, AL L b, K,
IIPUMEHSIEMBIE B TCHHOU UHKECHEPUH. MI, P, TIIT P,C, 1
3K, 11, MIII
Monyns 4. HaHOTEXHOJOTHH B MEIUIIITHE. - 6 6 52,7 58,7 6 3 L i T, 1,
MT, P, ITIT
KonTpons camocTosTenbHOM paboThI 2 2
Koncynpranus 4 4
KAAT 3/KAAT D 0,3 0,3 0,3
IIpomexxyTodHas aTTecTarus 27 | 27 3 T, C
HUroro: 18 90 108,3 | 110,7 | 27 | 252 | 114,3

O6pa3oBarenbHbBIE TEXHOIOTHH, CIIOCOOBI X METOBI 00yueHHs: TpagunnonHas nekuus (JI), nexmusa-susyanusamms (JIB), npobnemuas nexuus (IUI), mexknus — npecc-koHpepeHIH
(JITIK), 3anstue- kondepenmnus (3K), Tpenunr (T), nedatsl (/1), mosrosoii mrypm (MII), mactep-knace (MK), KpyTaiblid CTOJ, aKTUBU3AIUs TBOpUYecKoi nesitenbHoCTH (AT/T),
pernamenTupoBanHas quckyccus (PJI), auckyccus tuna popym (D), nenosast u ponepas yueobnas urpa (1, PH), meton mansix rpymmn (MI), 3aHATHS ¢ HCIONIB30BaHUEM
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TpeHaxEpos, umutaTopoB (Tp), komnberorepHas cumyssinust (KC), pazoop kmmHndyeckux cirydaes (KC), moaroroska u 3amura ucropun d6onesuu (Ub), ncnonszoBanue
KOoMITbIOTEepHBIX 00y4aronux mporpamm (KOII), uarepaktuBHbiX atinaco (MA), mocemenue BpaueOHbIx koHpepenuus (BK), yuactie B HayqyHO- NpakTHYECKUX KOH(PEPEHIHAX
(HIIK), cpe3nax, cummnosznymax (CM) yueOHO-mccnenoBarenbckas padora cryaenta (YUPC), nmposenerne npeameTHsx onummuaz (O), MOATOTOBKA THCEMEHHBIX aHATUTHICCKIX
pabot (AP), moaroroska u 3amuta pedepatos (P), mpoekrras texnomorus (I1T), skckypcus (3), moaroroBka u 3amura KypcoBbeix padot (Kypc), nuctaHimoHHbIE
obpazosarenbHble TexHOMornu (ot), II1 — mpakTiyeckas moaroroska. @opmsbl TEKyIeH 1 MpoMeXXyTouHOi aTTectanuu: T — TectupoBanue, [1p — olieHKa OCBOSHHS MPAKTHIECKUX
HaBBIKOB (ymeHuit), 3C — perreHne cuTyalmoHHbIX 3a1a4d, KP — koHTponbHas padbota, K3 — koHTponmsHOE 3amanue, P — Hanmcanue u 3amuTa pedepara, Kir- Hanmmcanue u 3ammra
Kypartopckoro jucra, C — cobecejoBaHre 10 KOHTPOJIBHBIM BoIlpocam, [ — MoAroToBKa TOKIana u JIp.
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5. YYEBHO-METOAUYECKOE W HWH®OPMALUOHHOE OBECIIEYEHHUE
JUCIHUIIJIMHBI (MO1YJIS)
5.1. Pekomenayemas aureparypa
5.1.1. OcHoBHas1 iMTEpaTypa
ABTODBI, 3ariaBue WNznarenncts | Komuu-
COCTaBUTENH 0, TOJ BO
CII6.:
J1.1 Boponuna E.C. buotexnonorus: yueo. I'MOP/, 20
2005
Knerounas nn>xenepus pacteHuil. YueOHoe PTAY-
JI1.2 | Kamamnuukosa E.A MCXA, 2012,
nocobue
318 c.
5.1.2. lonosiHUTEIbHAS JIUTEPATypa
ABTOpBI, Jarasie I/ISI[aTeHBCTB Konny-
COCTaBUTEIHU 0, roJ1 BO
H.B. 3arockuHa, buorexHonorus: Teopus U nMpakTUKa M.: U3-Bo 3
JI.B. HazapeHnko, (yueOHOe mocobue) Onuke, 2009,
J12.1 E.A. Kanmamnaukosa, 496 c.
E.A. XXuByxuna
ITox pen. A.B. I'eneTnueckre OCHOBBI CEJIEKLIUHA PACTEHUM. MuHck: 3
Kunsuesckoro, JI.B. B 4 1. T.3 buoTtexHosorus CeneKnn benapyc.
J2.2 g
XoTbUIEBa. pactenuii. Knetounas unxxenepus./ HaByKa, 2012,
489 c.
EropoBa T.A., OcCHOBBI OUTEXHOJIOTUHU M.: 2
JI2.3 |Knynosa C.M., Axanemus,
Kupyxuna E.A.. 2005, 208 c.
2.4 Mamkuna O.C., I'eneTnueckas MHXEHEpUS U Boponex:BI' 3
" |byropuna A.K. 6100€301acCHOCTb. v, 2005, 71 c.
ITpumen T.IL., OcHoBbl (hapmatieBTHUECKON OuoTexHonoruu. | Tomck:nu3a- 2
JI2.5 [Yywamun B.C., Bo HTJI,
3aiikos K.JI. 2006, 256 c.
1.6 buproxos B.C. OCHOBBI TPOMBIIIICHHON OMOTEXHOJIOTUU M.: KonocC, 1
' 2004, 296 c.
5.2. DjeKTpoHHBIEe 00pa30BaTeIbHbIC PECYPChI
5.2.1. OcHoBHBIE 00pa30BaTeJbHbIC PeCyPChI
Kononsasuas, B. A. buotexnomnorus : yueOHuk / nox pea. Konmonsznoit B. A. , CamorpyeBoii M.
1|A. - Mocksa : I'DOTAP[ Menua, 2020. - 384 c. - ObC "KoncynbsranT cryaenTa" : [cair]. — URL]
https://www.studentlibrary.ru/book/ISBN9785970454367.html
Crannmesckuid, SI. M. [IpomMbitiuieHHast OMOTEXHOJOTHS 74 TeKapCTBEHHBIX CPEJICTB : YUeOHOE
2 mocobue / . M. Cranutesckuii. - Mocksa : TDOTAP -Mexaua, 2021. - 144 ¢. // OBC
"KoncynbranT ctynenra” : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970458457.html
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5.2.2. JlonmosHuTe/IbHBIE 00pa3oBaTeIbHbIE PECypPChI

Opexos, C. H. ®apmanesruueckas o6uorexnonorust / Opexo C. H. - Mocksa : [DOTAP-
3 Menua, 2013. - 384 c. // OBC "Koncymprant crygenta" : [cait]. - URL
https://www.studentlibrary.ru/book/ISBN9785970424995.html

dapMareBTHYECKasi TEXHOJOTHS. BBICOKOMOJIEKYISIpHBIE COCIWHEHUS B QapManud |
Menunune / A. . CnuBkuH [u ap. | ; mox pen. M. Y. Kpachioka. - MockBa : [DOTAP-Menua,

4 2017. - 560 c¢. // DBC '"Komcymbrant crymenta" : [cair]. - URL
-https://www.studentlibrary.ru/book/ISBN9785970438343.html
5 XautoB P.M. MmmyHonorus [DneKTpoHHBIH pecypc]: yueb. - 3 -e uzl., nepepad. u goi. - M.:

I'S0TAP -Menmna, 2016. - 496 c. Pexxum noctyma: www .studmedlib .ru

MenunuHackass MUKpoOuosorus, Bupycojorus u ummyHosnoruss 100% 36 [DnekTpOoHHBII
6 pecypc]: yueb.: B 2 1. / mox pea. B.B. 3sepeBa, M.H. boituenko.- M.: [DOTAP-Menua, 2016
Pexxum nocryma: www.studmedlib.ru

[leryxoBa, E. B. MonekynspHass OHOJOTHS C JJIEMEHTaMU TE€HETUKH M MHKPOOHOJIOTHH :
7 yuebHoe nocobue / E. B. Ileryxosa, 3. A. Kanapckas, A. FO. Kpsinuuikas. - Kazans : KHUTY,
2019. - 96 c. - URL : https://www.studentlibrary.ru/book/ISBN9785788226903.html

[TeryxoBa, E. B. MonekymnsipHast OWOJOTHSI C dJE€MEHTAMU T€HETHKA U MHUKPOOUOJIOTHH :
8 yuebHoe nocoodue / E. B. Ileryxosa, 3. A. Kanapckas, A. FO. Kpbiaunkas. - Kazans : KHUTY,
2019. - 96 c. - URL : https://www.studentlibrary.ru/book/ISBN9785788226903.html

6. OBPA3OBATEJIbHBIE TEXHOJIOTI'NHN

Peanuzanuus KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIX 00pa3oBaTeNbHBIX nporpamMm
IpelycCMaTpUBaeT UCIOIb30BaHUE B YUEOHOM MpOIECCEe Pa3IMYHbIX 00pa30BaTENbHBIX MPOLEAYP:
MepeYeHb  WCIOJIb3yeMbIX  TEXHONOTUH  (Hampumep:  JIeKIHOHHBbIE,  TUCKYCCHOHHBIE,

HCCJIEI0BATENIbCKNE, TPEHUHIOBbIE (UTPOBBIE), CAMOOOYUYEHHE, IPAKTUKA U JIP. U UX OMHCAHUE).
[lpy peanu3auMu  AUCHUIUIMHBI ~ MOTYT  HPHUMEHATHCS  JJEKTPOHHOE  OOy4eHHE,
JTUCTaHIIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTUH.
[TpuBoasTCs 00pazoBaTeNbHbIE TEXHOJIOIHH, HEOOXOAUMBIE AJI1 O0OYUYEHHs MO JAUCLHUILINHE
WHBAJIN/IaM U JINLaM C OIPaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbSI

7.0HEHOYHBIE CPEIACTBA JJId TEKYHWEI'O KOHTPOJISI YCIHEBAEMOCTAN,
MMPOMEXYTOYHOM ATTECTAIIMHA IO UTOT'AM OCBOEHUA JUCITATLIAHBI

Pazmeriaercst (QoOHA OIEHOYHBIX CPEACTB ISl TEKYIIEro KOHTPOJS YCHEBAaeMOCTH U
IPOMEXYTOUHOM arrectanuu obOydaromuxcsi. Ecam ®OC paszpabotaH B BHAE OTIEIBHOIO
KOMIUIEKTa JOKyMEHTOB, TO B JAaHHOM paszjiene aenaercsi cHocka Ha POC - «POC npencrasieH B
MPUIOKEHUH K pabouelt mporpaMme IUCHUTIITHHBD).

7.1. KoHTpoJibHbIE BONPOCHI U 3aJaHUs A/l TEKYIIero KOHTPOJISA YCIIeBaeMOCTH.

7.1.1. [Ipumepsl TECTOBBIX 3adaHUI

[TpoBepsiembie MHAMKATOPBI AocTikeHus komnerenmmu: OIIK-3.1.1, OIIK-3.1.2, OIIK-3.1.4,
OIlK-3.2.1, OIIK-3.3.1
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01. TIEPBUYHAS KJIETOUHAS JINHUS XAPAKTEPU3YETCS:
1) BbIcOKOIi ponHdepanueii
2) cpenneii nponudepanucii
3) Hu3Kou nponudeparmen
02. WJIESI O TOM, UTO KJIETKU TKAHEN XKUBOTHBIX MOXXHO BbIJIEJIUTH U3
OPT'TAHU3MA U 3ATEM CO3ATH YCJIOBUA J11 POCTA 1 BOCITPOU3BO/ICTBA
MX IN VITRO BO3HUKIJIA HA BA3E KOHIIEIIIWH, TIPUHA JUTEXATIEI:
1) K. bepuapy
2) B.Py
3) P. Xappucony
03. UIBMEHEHUE POCTOBBIX CBOMCTB KYJIbTUBUPYEMbBIX KJIETOK HA3BIBAETCSI:
1) nponudepanueii
2) Ttpanchopmalueii
3) wuHTerpanueit
04. K CTAHAAPTHBIM ITUTATEJIbHBIM CPEJJAM /U151 BEJEHUA KYJIBTYP
KMBOTHBIX KJIETOK HE OTHOCATCA:
1) cpena 199
2) cpema DMEM
3) cpema XoTTHHTEpa
05. KJIETOYHBIE JIMHUU ITPUMEHAIOT J1JIA:
1) TecTUpOBaHUS U U3yUCHHS MEXaHU3Ma JICHCTBHS Pa3INYHBIX BEIIECTB
2) TOJNy4eHHUsS ¥ HAKOTUICHHS aHTHOMOTHKOB
3) wu3ydeHus maToreHesa OOJe3HEl B KIMHUYECKOM 3KCIICPUMEHTE
06. TIEPEBUBAEMAS KIIETOUYHAA JIMHUS — O3TO
1) KJIETKH pa3HBIX THUIIOB, KOTOPBIE CIIOCOOHBI HEOTIPEICIICHHO 00 Pa3MHOXKATHCS in
vitro
2) KJIETKH OJIHOTO THIIA, KOTOPBIE CITOCOOHBI HEOMPESICHHO J0JIT0 Pa3MHOXKATHCS in
vitro
3) KJIETKH pa3HbIX THIIOB, KOTOPHIE CIOCOOHBI HEOPEACTICHHO JI0JITO Pa3MHOXKATHCS in
VIVO
07. CJIOi TINOAAEP KMBAIOIMX KJIIETOK, HEOBXOJMMBbIX 1JI1 BBDKNBAHUA 1
OYHKIIMOHMPOBAHUA B KYJIbTYPE HEKOTOPBIX TUITOB KJIETOK,
HA3BIBAETCA:
1) punep
2) dunep
3) munpep
08. K METOJAM CTEPUJIM3ALIMU ITOCY bl JJI51 KYJIbTYPAJIBHBIX PABOT HE
OTHOCATCHA:
1) OHONIOTHYECKHI METO/
2) XUMHYECKHI METOJ
3) dusmueckuit MeTo
09. KAKOH IBET CPEJIbI RPMI 1640 CBUAETEJILCTBYET O HEOBXOJIMMOCTU EE
3AMEHBI:
1) sxenThIit
2) KpacHBI
3) duoneToBbIit
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10. KAKOE COOTHOHIEHUME TPUIICUMH-BEPCEH UCIIOJIb3YETCS ITPU
KYJIbTUBMPOBAHUWU JINMHNU KJIETOK L-929:

1) 14
2) 13
3) 12

7.1.2. Ilpumep BapuaHTa KOHTPOIBHOM PabOTHI (KOJIJIOKBUYMA)

[TpoBepsiembie MHAMKATOPBI jJocTikeHus komnerenmmu: OIIK-3.1.1, OIIK-3.1.2, OIIK-3.1.4,
OIIK-3.2.1, OIIK-3.3.1

BIJIET 0

1. TlpuBeguTe ompenenecHUs TEpMHHA «OHOTEXHOJOTHAY. llepeunciauTe MNPeaTOCHIIKH
pa3BUTHS OMOTEXHOJIOTUH KaK HAyKH U c(hepbl IPOU3BOJICTRA.

2. Meron «antisense RNA» 11 mosnydeHus TpaHCTEHHBIX PACTCHHIA.

3. Ilpemaparbl OMOTEHHBIX CTHMYJATOPOB. Xapakrtepuctuka. Kmaccudukanus. Hcropus
pa3Butus. [Ipenaparsl OMOT€HHBIX CTUMYIISTOPOB )KUBOTHOTO MIPOUCXOXKACHHUS.

7.1.3. ITpumepsl TeM pedepaTos

[TpoBepsiemble WMHAMKATOPBI JocTikeHus kommnerenmumu: OITK-3.1.1, OIIK-3.1.2, OIIK-3.1.4,
OIIK-3.2.1, OIIK-3.3.1

1. Uroru m nepcnekTuBbI UCTIONb30BAHUS TEXHOJIOTUH KYJIbTUBUPOBAHUS KJIETOYHBIX JIMHUN B
HKCHEPUMEHTAIBHOM U KIMHUYECKON MeIUIMHE. DTUYeCKHe MPpoOIeMbl pu padboTe ¢
pexomOunanTHeiMH JIHK 1 nipy co3ganuu TpaHCT€HHBIX OPTaHU3MOB.

2. OcCHOBHBIE JOCTHXKEHHSI UMMYHOJIOTHH U KJIETOYHOM OMOJIOTHH, TTpeloNpeIeUBIINe
yCHenHyo peanuzaiuio ujaeu Kemnepa u Mupiireiina o moaydeHud THOPUIOM,
MPOAYLHMPYIOLIMX MOHOKJIOHAJIbHBIE aHTUTENA Y3KOH CrIeU(pUUHOCTH.

3. Metoas! ctumymsiyu B-1uM(oITOB MBITIN Y TOATOTOBKE K THOPUAM3AINAN KIETOYHBIX
JTUHUNA. [ HOPHIOMBI UeIOBEUECKOro MPOUCcXokIeHHus. [lepcrieKTUBBI UX IPUMEHEHUS B
MEJULIAHE.

4. Henpsamoii MeTos GpiryopecupyromuX aHTUTEN U ero MpUMEHEHHe Uil CKpUHUHTA
TUOPUAHBIX KIIOHOB.

5. KpuokoHcepBHpoBaHUE THOPUAOM: PEXKUMBI 3aMOPAKUBAHUS, 3AIIUTHBIE CPEIBI.

7.1.4. Tlpumepsl TEM TOKIAI0B

[TpoBepsiemble WMHAMKATOPBI JoCTkeHUs kommerenmumu: OITK-3.1.1, OIIK-3.1.2, OIIK-3.1.4,
OIlK-3.2.1, OIIK-3.3.1

1) VYcnoBus U METOIBI TUPAKUPOBAHUS KYJIBTYP THOPUIOMHBIX KJIETOK.
YcioBusi KyJIbTUBUPOBAHHS THOPHUIOM, KIOHHPOBAaHUS W PEKIOHUPOBAHHS METOAOM
MpeAeNbHBIX pa3BefeHuil. Kputepun or6opa ruOpuaoM i1 co3aaHus pabodei KOJUICKIIUN
MEPEeBUBAEMBIX  KJIETOUHBIX  KYIbTyp.  YCIOBHS WX  JUIMTEIBHOTO  XPaHEHUS
(KpMOKOHCEPBHPOBAaHUSI) W  TOCIEAYIONIETO pPa3MOpaXHBaHWsA. KpuTepun OLEHKH
)KI/I3HCCHOCO6HOCTI/I u q)yHKI_II/IOHaJ'IbHOI‘O COCTOsSIHUA KJICTOK 1IIOCJI€ BBIBCACHUA U3
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3aMOpPO’KEHHOI'0 COCTOSIHHsI, KOHTpPOJIb KadecTBa KOHEYHOro npoaykra. Hakomenue
MOHOKJIOHANIBHBIX aHTuTen (MKA) in vitro, in vivo. Meroasl BoiaeneHus MKA, ux
KOHILICHTPUPOBAHUS  OYUCTKH, HMMMYHOXMMHYECKOI'O  aHAJIM3a  MOHOKJIOHAJIBHBIX
MMMYHOTJIOOYJIMHOB M ONPEJIeNICHHsI X TOHKOH (3MUTONHOM) crieruduunoctd. Kontposs n
CTaHJapTHU3aLMs NoJdydaeMbIX npenaparoB. [IpuHiunuansHbeie cxembl HakoruieHuss MKA B
IpenapaTuBHbIX KOJIM4ECTBaX, KOHTPOJIb KauecTBa  KOHEYHOI'o IIPOJYKTA.
[IpousBonacTBeHHble  KiIOHBI-ponyueHTel  MKA, ux  macmoprusanus, — YCIOBUSA
JCTIOHUPOBAHUS IITAMMOB THOPHIOM.

2) Meropl U3ydCHUsI HAHOCTPYKTYP

AHanmuTHYECKHE  METOJbl  MCCIEJOBAHUS  HAHOCTPYKTYpP:  MAacC-CHEKTp  METpHs,
CKaHWpymolas Jla3epHas KoHQoKaimbHas Mukpockonus. [IpemapatuBHble  MeETOAbI
MCCIIEIOBAHMSI HAHOCTPYKTYP: BBICOKOA((PEKTUBHAS KUAKOCTHAA Xpomartorpapus (BIXKX),
yIBTpalueHTPUPYTrHPOBAHHUE, yabTpadUIbTpaLus, anekTpodopes, IIPOTOYHAas
(baroopuMeTpus.

3) OCHOBHBIE HalpaBJICHUA MCIULMHCKHUX HAHOTEXHOJIOTHH.

7.2.

AnpecHas JocTaBKa JMAarHOCTMYECKUX IpenapaToB M JekapcTB. HaHouacTuubl -
Oouomapkepbl. MHkancynupoBaHue JiekapcTB. HaHOCTpyKTypHBIE —MaTepuaibl  JUIs:
OMOTEXHOJIOTMYECKOI0 MPOM3BOJICTBA JIEKAPCTB; MMMYHOBBIJEJIEHUS KJIETOK U MOJEKYIT,
¢bubTpanuu (HaHOMOpHCThIE MeMOpaHbl). JnarHocTuyeckre HaHOYCTPOMCTBA: YCTPOICTBO
s cBepxObictporo  cexkBeHupoBanus JIHK; uunnaGopatopus; OuOceHcOpbl U
HAHOJIETEKTOPhl; OMOMOJEeKyJsipHas Bu3yanu3anus (molecular imaging); cuUCTEMbI
JEeTeKIMM  MUKpPOOpraHu3MoB.  HaHOOMOMMMETHMKH:  MCKYCCTBEHHBIE  AQHTHUTENa;
UCKYCCTBEHHbIE  (MOIU(UIMPOBAHHbIE)  (EPMEHTHI;  MCKYCCTBEHHBIE  PELENTOPSHI;
ruOpuaHble (XUMEpHbIE) MNOJUMEpPHI; TMOpPUAHBIE BUPYCHI, NPUKIAJAHAs HPOTEOMHUKA U
OenkoBass MH)XKEHEpUs; TKaHeBas HWHXKeHepus. MosekynspHas M KIETOYHAas MEAMIIMHA:
reHHass Tepanus; (papMakOreHOMHUKa; KJIOHUPOBAaHHME W MEIUIMHCKOE MCIIOIb30BaHHUE
CTBOJIOBBIX KJIETOK; OHOTepamnusi C HCIIOJIb30BAHUEM MOAM(PUIUPOBAHHBIX BHUPYCOB;
HaHOBAKLUHBI.

Bonpocsl IS NMPOMEKYTOYHOM arrecTauuu mno UTOraM 0CBOEHMS

AUCHHUIIJIMHBI.

HpOMC)KYTO‘-IHaSI arrecranuus NpoBOAUTCA B (pOpMC OK3aMCHa.

[Iposepsiembie
. WHUKATOPBI
Ne Bompocs! 1u1st poMeKyTOYHON aTTecTaluu
IOCTHKEHUS
KOMIICTCHIINU
1. aI>'ITC OIIPCACIICHHUC ITIOHATHUIO ((6I/IOTCXHOJIOFI/IH>>.
ljille eqHCJfoeH €IIIOCHUIKA Pa3BUTUS OMOTEXHOJIOTHH KaK OINK-3.1.1, OINK-3.1.2,
P pex p OIIK-3.1.4, OTTK-3.3.1
HaYKHU U chepbl MPOU3BOJICTBA.
2. | [IpeumyniecTBa OMOTEXHOJIOTHH IIEPE TPATUIIMOHHBIMHI
PEHMYIL JTEXHC PCAL Tpaiill OIIK-3.1.1, OIK-3.1.2,
BHUJIaMU TCXHOJIOTHUU. I[aI/ITC KpaTKYIO XapaKTepI/ICTI/IKy OHK-?) 1 4
OCHOBHBIM T'PYIIITaM OMOJOTHYECKUX OOBEKTOB, o
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MPUMEHSIEMbIX B OMOTEXHOJIOTHH.

3. | llepeuncnure u oxapakTepu3ylTe 3Tanbl CTAHOBICHUS
OMOTeXHOJIOrHH Kak Hayku. Oxapakrepu3syiite odaactu
MPaKTUYECKOTO HpI/IJIO)I}(]eHI/ISI 6I/IETGXHI())JIO}I"I:II/I. OIK-3.1.1, OIIK-3.1.2,

o OIIK-3.2.1, OIIK-3.3.1
[TpoummtocTpupyiiTe reHeTUYECKYIO CBSA3b OMOTEXHOJIOTHH C
JIPYTHMH HayKaMHU.

4. | IloscHuTe posib FTeHETUUECKON MHXKEHEPUU B CTAHOBIICHUU

COBpeMeHHIZ)fI OMOTEXHOJIOTUH. O6T)$ICHI:;/ITG B 4EM COCTOHUT OIIK-3.1.1, OIIK-3.1.2,

. ’ OIIK-3.1.4, OIIK-3.2.1,
BKJIaJ] KJIETOYHON MHKEHEPHH B POPMHUPOBAHUUI OIMK-3.3.1
OMOTEXHOJIOTHU KaK HayKu U cepbl TPOU3BOJICTBRA.

5. | IloscHuTe BKIIag MUKPOOUOIOTHH B Pa3BUTHE COBPEMEHHOM OIIK-3.1.1, OIIK-3.1.2,
ouorexHosoruu. Jlaiite onpeneacHue MOHATHIM OIlK-3.1.4, OIIK-3.2.1,
MUKPOOPIaHu3M, YUCTasl KyJIbTypa, HITAMM. OIIK-3.3.1

6. | [IpuBenuTe U oxapakTepU3yHTE OCHOBHBIC BUIBI OIIK-3.1.1, OIIK-3.1.2,
Kiaccuukanuii OMOTEXHOJIOTHYECKUX TporieccoB. Lenun OIIK-3.1.4, OIIK-3.2.1,
OMOTEXHOJIOTa IIPU COBEPIICHCTBOBAHUU OMOOOBEKTA. OIlK-3.3.1

7. CocTosiHUE U HAMpaBJICHUs PA3BUTHUI OMOTEXHOJIOTUU OIIK-3.1.1, OIIK-3.1.2,
JIEKApCTBEHHBIX ()OPM — TPAIUIIMOHHBIX U MHHOBAIIMOHHBIX. OIIK-3.1.4, OIIK-3.2.1,

OIlK-3.3.1
O | e povesns el | oma, oncasa
' OIIK-3.1.4, OIIK-3.2.1,
ounorexHosnoruu. Mcnonb3oBanue GepMeHTOB U (PePMEHTHBIX OITK-3.3.1
CUCTEM B OMOTEXHOJOTHYECKOM ITPOU3BOJICTBE. o
O | Meroms o fepon s povotese | o 11, o3
’ ’ OIIK-3.1.4, OIIK-3.2.1,
Je4eOHOro MUTAHUS, BATAMUHOB U IPYTUX OMOJIOTHYECKH
OIlK-3.3.1
AKTHUBHBIX BEIECTR.

10. | BOOOBEKTHI pAaCTUTENHLHOTO MPOUCXOKICHUSI. OIIK-3.1.1, OIIK-3.1.2,

JlukopacTtyiie pacTeHus U KyJIbTyphl pacTUTENbHBIX KieTok. | OITK-3.1.4, OIIK-3.2.1,
OIlK-3.3.1

11. | KynmpTypa k HBIX TKaHel. MeToabl KyJIbTHBHPOBAHUS

KJ'i]g[OIzI EIaTKzJITIJ;?paCTeHIjﬁe l'[epSHZETI/mZiI I/Icnonfgosaﬂnﬁ OIK-3.1.1, OTK-3.1.2,

' . OIlK-3.1.4, OIIK-3.2.1,
TEXHOJIOTMH KYNBTHBHPOBAHHUS KICTOUHBIX JIHHMUI B OINK-3.3.1
HKCIIEPUMEHTATBLHON U KJIMHHUYECKON MeIUIIMHE.

12. | HampaBiieHUs COBEPIIIEHCTBOBAHUSI OMOOOBEKTOB METOIAMH OIIK-3.1.1, OIIK-3.1.2,
CeNleKIMU U MyTarene3a. Myrarensl. Knaccuduxanusi. OIIK-3.1.4, OIIK-3.2.1,
XapaktepucTtuka. MexaHu3m ux JeHCTBHSI. OIlK-3.3.1

13. | MoOunbpHbIE TEHETUYECKUE DTIEMEHTHI MUKPOOPTaHU3MOB.

Murpupytoniye 3JeMeHTbl U €CTeCTBEHHBINH 0TOOP. OIIK-3.1.1, OIIK-3.1.2,
['opu3oHaTaabHBIN IEPEHOC TEHOB U €T0 POJIb B BOJIIOIIUN OIIK-3.1.4, OIIK-3.2.1,
Oaktepuii. IHCepIIMOHHBIE TTOCIICIOBATEIFHOCTH H OIIK-3.3.1
TPAHCIO30HBI OAKTEPHil.

14. | Posb KIETOYHOM CTEHKH, BHEITHEH 1 BHyTpeHHer memOpansr | OIIK-3.1.1, OIIK-3.1.2,
KJIETKU. bHOCHHTE3 MOJIMMEpOB KIIETOYHOW 000TI0UYKH. OIIK-3.1.4, OIIK-3.2.1,

OIlK-3.3.1
15. | MexaHu3Mbl BHYTPUKIIETOUHOM PETyJsIU METaboIu3Ma 1 OIIK-3.1.1, OIIK-3.1.2,
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ylpaBjieHUs] OMOCHHTE30M 1I€JIEBbIX OMOTEXHOJIOTHYECKUX
IpOAYKTOB. HIYKIMS U penpeccus CuHTe3a (pepMEeHTOB.
CocraB onepoHa. MexaHU3Mbl PEryisiiig ASHCTBHSI T€HOB U
UX HCIIOJIb30BaHHE B OMOTEXHOJIOTHMYECKUX IpoLeccax.

OIIK-3.1.4, OIIK-3.2.1,
OIIK-3.3.1

Nurn6upoBanue ¢gepMeHTOB OMOCHHTE3A 110 IPUHITUITY
00paTHOM CBsA3U (PETPOUHTHOUPOBAHHE).

OIIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,
OIIK-3.3.1

17.

MexaHu3Mbl HHTHOUPOBAaHUSA. AMUHOKHUCIIOTHBIA KOHTPOJIb
Mmetabonu3ma. Jlutnyeckue GepMeHTHI.

OIIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,
OIIK-3.3.1

18.

MemOpaHHbIe CUCTEMBI TPAHCIIOPTA HOHOB U
HU3KOMOJICKYJISIPHBIX MeTa0ouToB. Kinaccudukarus cucrem

OIIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,

TPAHCIIOPTA U PETYISAIUS UX PYHKIUN. OIlK-3.3.1
19. | BHYTpHKJICTOYHBII TPAHCTIOPT U CEKPEITHS OIIK-3.1.1, OIIK-3.1.2,
OMOTEXHOJIOTHYECKHUX MPOAYKTOB Y MUKPOOPTaHU3MOB. OIlK-3.1.4

20.

MexnyHapo HbIE H HAIIMOHALHBIC KOJUICKIIMH KYJIBTYP
MHKPOOPTraHHU3MOB U MX 3HAYCHHE ISl Pa3BUTHS
OMOTEXHOJIOTHH.

OIIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,
OIlK-3.3.1

21.

OCHOBHEBIC MCTOABI COXpPaHCHUA CBOMCTB IIITAMMOB -
MMPOAYLCHTOB OMOTEXHOJIOTUYECKUX IMPOAYKTOB. HpO6J’IeM]':>I
CTa6I/IJ'II/13aIII/II/I IMPOMBIIIJICHHBIX ITAMMOB, CIIOCOOBI
MNOAACPIKAHUS AKTUBHOCTHU IMPOAYLICHTOB.

OIIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,
OIIK-3.3.1

22.

HepacTBoprmble HOCUTEIN OPraHUYECKON 1 HEOPTAHUYECKOU
npupos! [IpoMblnieHHble 610 KaTaau3aTopbl Ha OCHOBE
(GepMEeHTOB M EPMEHTHBIX KOMILIEKCOB

OIIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,
OIlK-3.3.1

23.

broTtexHoI0rMuecKoe NpoOU3BOACTBO. DTalbl IPOU3BOJCTBA
BEIIECTB-METAa00IUTOB (0a30BbIN, MPOMEKYTOUHBIH,
3aKJIFOYUTENBHBIN 3Tal). DJIeMEHTbI, COCTaBIISIOIINE
OMOTEXHOJIOTHYCCKUN MPOIIECC.

OIIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,
OIIK-3.3.1

24.

CrpyKTypa OMOTEXHOJIOTHYECKOT0 NMPon3BocTBa. [lepBast
CTYIEHb: MOJICUCTEMBI TUIIA OMOO0OBEKTHI, OMOPEAKTOPHI,
6uomacca, cenapaTopbl, 3KCTPAKTOPHI U T.II. BTopast cTyrneHs:
00BbeAMHEHNE MTOJICUCTEM B (PYHKIIMOHAIBHYIO €JUHYIO LIETh
(ydacTok, 11ex). TexHOIOrn4ecKrue OCHOBBI CO3/aHusl OJI0YHO-
MOJ1yJIbHBIX TUIIOBBIX PEHICHHH.

OIIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,
OIIK-3.3.1

25.

IToaroroBuTeNnbHAIM 3Tanl. MHOIO3TalIHOCTh OATOTOBKH
IMOCECBHOI'0O MaTepuala.

OIIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,
OIIK-3.3.1

26.

Nuokynsaropel. Kunetnueckne KpuBble pocTa
MHUKPOOPTraHU3MOB B 3aKPBITBIX CUCTEMAX.

OIIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,
OIIK-3.3.1

27.

KoMruiekcHbie U CHHTETUYECKUE MUTATEIbHBIE CPEIBI.
Mertobl cTepUIM3alMy MATATENbHBIX cpell. CoxpaHeHHe
OMOJIOTUYECKON MOJHOIIEHHOCTH CPEJI IPH UX CTEPHIIN3AIINN.

OIIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,
OIIK-3.3.1

28.

Brinenenne, KOHIEHTPHUPOBAHKUE M OUMCTKA
OMOTEXHOJOTMYECKUX MPOIYKTOB. Ancopbuus, apdunnas u

OIIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,
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MOHOOOMEHHas XpoMartorpadus.

OIIK-3.3.1

29.

MemOpanHnas TexHoaorus. [ 'enb-xpomatorpadus u reib-
¢wibTpanus. Konnenrpuposanue npoaykra. JlnopuibHas

CYILIKA.

OIIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,
OIIK-3.3.1

30.

bruorexHoiornueckoe nponu3BoJICTBO U IPOU3BOJACTBEHHBIE
otx0bl. [Tpo0aeMbl IKOJIOTUN U OXPaHBI OKPYKAIOIIEH
cpepbl.

OIIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,
OIIK-3.3.1

31.

Ocy1ecTBiIeHHE TEHETUYECKOM TpaHC(POopMaIlUU pacTEHH ¢
IIOMOUIbIO METOJOB F€HETUYECKON MHKEHEPHUH, IPSIMON
NEPEeHOC TEHOB: TPAHCHEKIUS, MUKPOUHBEKIIHS,
3JEKTPONIOpaLUs, JEKTPOHHON ITyIIKOM, YIIAKOBKOM B
JIMIIOCOMBI, METOJI «MUHU-KIIETOK». J[aliTe XapaKTepUCTUKY U
YKaXXHUTE NIPUMEHEHHUE JaHHBIX B METO/IOB.

OIIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,
OIIK-3.3.1

32.

Meroapb! Moy4eHus: TPAHCTEHHBIX PACTEHUM.

OIIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,
OIIK-3.3.1

33.

I'eneTnueckas KOJIOHU3ALIMS. XapaKTepI/ICTI/IKa.

OIIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,
OIIK-3.3.1

34.

ArponucTuyecKkuit KOMOMHHUPOBAHHBIN METO
TpaHchopmaIuu.

OIIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,
OIIK-3.3.1

35.

OxapakTepu3yiiTe MEeTO/bl, IPUMEHSIEMbIE B TEXHOJIOTUN
pexombunanTHbIX JIHK. [JocTrkeHns reneTnaeckon
WHKEHEPUH PACTCHUI: N3MEHEHHE MTUILEBON IEHHOCTH
pacTeHuii; co3aanue repOoennJ0yCTOMUUBBIX paCTEHUH;
CO3JJaHUE PACTEHMM, YCTOMYMBBIX K HACEKOMBIM.
I1oBBIIIEHHE YCTOMYMBOCTH PACTEHUN K CTPECCOBBIM
yCIIOBUSIM, MOBbIIIEHHE 3P (HEKTUBHOCTH (POTOCUHTEH3A.

OIIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,
OIIK-3.3.1

36.

Oxapakrtepu3yiite (hepMeHTHI, MPUMEHSIEMBIC TIPH
KOHCTpyupoBanuu pekomOunanTHbeix JJHK: pectpukrassi,
JIUTa3bl, TOJMMEPasbl, 00paTHBIC TPAHCKPHUIITA3HI.

OIIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,
OIIK-3.3.1

37.

BekTopbl reHHOI HH)KEHEepUH PacTeHU: OaKTepHaIbHbIe
TUTa3MUJIBI, TIA3MU/IBI arpoOakTepuil, BUPYChl, KOCMU/IBI,
(a3MuIpl, BUPOUIbl, MUTOXOHIPUATIBHBIE U XJIOPOTLJIACTHBIE
JHK, Tpancnio3onsl. J{aiiTe XapakTepUCTUKY, YKAKHUTE
IPUMEHEHNE UX B OMOTEXHOJIOTHH.

OIIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,
OIIK-3.3.1

38.

Pacrenus kak 6uopeakropsl. [IpenmyiiecTBa pacTeHUI Kak
«Oonohadpuk».

OIIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,
OIIK-3.3.1

39.

N30nupoBaHHbBIE IPOTOIIACTHI M UX MCIIOIb30BAaHUE KaK
00BEKTa B TCHETHUECKOW MHKeHepuu pacTeHuid. CriocoOsl
HOJTYYCHHS N30JMPOBAHHBIX MPOTOILIACTOB.

OIIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,
OIIK-3.3.1

40.

Hcnonp30BaHne TPaHCTEHHBIX PACTEHUN JUI MEIUIIMHCKUX
uenen. TpaHCreHHbIE PACTEHHS — IPOIYLEHTh aHTUTEI,
CyObEeIMHUYHBIX BAKIIMH, (papMalleBTUYECKUX OEJIKOB.

OIIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,
OIIK-3.3.1
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41.

KynbeTuBUpOBaHue KJIETOK. 3a/1aur KIECTOYHOU HHKEHEPHUH.
[TpuMeHeHre KyJIbTypbl TKAHEH pacTeHUI B OMOTEXHOJIOTUH U
reHetuke. TotunoreHTHOCTD. [lomydyenue kamyca.
ITuTaTenbHble cpesibl sl €T0 BhIPAILIMBAHUS.

OIIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,
OIIK-3.3.1

MeToibl BRIpalIMBaHUs KYJIbTYP PACTUTEIBHBIX KIETOK:
HIOBEPXHOCTHOE M CYCIICH3MOHHOE. XapaKkTepucTuka das.
MeTo/1bl OIICHKH KYJIBTYPBI KIETOK.

OIIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,
OIIK-3.3.1

43.

MGTOZII)I KYJIbTUBUPOBAHHA OTACIIbBHBIX KJICTOK: Mauepauneﬁ,
nu3 CYCHeHSHﬁ, MCTOJaMH «TKaHH- HAHBKHN)),
KOHAUIMOHUPOBAHUA CPEABI, KKOPMALICTO CJIOS», HHCﬁTHHFa,
MHUKPOKAIIC]Ib, MUKPOKaMCPBI.

OIIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,
OIIK-3.3.1

44,

Kparkast uctopust pa3BuTHs TEXHOJIOTHH NOJIYYEHHUS U
KYJIbTUBUPOBAHUS JTUHUM KUBOTHBIX U PACTUTEIIbHBIX
KJIETOK. 3HAUCHHS KJICTOUYHON MHKCHEPUH TSt
SKCIEPUMEHTAIbHONN KIMHUYECKON MEIUIMHBI.

OIIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,
OIIK-3.3.1

45.

CnocoObl BBIACIICHUA PACTUTCIIBHBIX IPOTOIIJIACTOB.
KYHBTI/IBI/IpOBaHI/IC PACTHUTCJIbHBIX IIPOTOIIJIACTOB: MCTOIbI
IJIaTUPOBAHUA U )KUJIKUX KaIlCJIb. HpeI/IMyIHGCTBa
HCIIOJIb30BaHUS KIICTOUYHBIX KYJIBTYD.

OIIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,
OIIK-3.3.1

46.

OnuiuTe METOIUKY BbIJEICHUS TpoTorutacToB (1o Takeoe)
u3 Tkaneit gucta Nicotiana tabacum.

OIIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,
OIlK-3.3.1

47.

CrnusiHue npoToIIacToB (MapacekcyaibHas THOpUAN3aIUs).
duszndyeckre ¥ XUMUYECKHE METOIBI CAUSHUA. BHABI
reHoMoB. Tumnsl rubpuauzanun. Buasl rubpuos.

OIIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,
OIlK-3.3.1

48.

KOHCTPYI/IpOBaHI/IC KJICTOK.

OIIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,
OIIK-3.3.1

49.

KynbrypanbHble CUCTEMBI KUBOTHBIX KJIETOK.
Knaccugukaius u xapakTepucTuKa TUIIOB CUCTEM.
[lepBruHbIE U TOCTOSIHHBIE KYJIbTYPBHI.

OIIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,
OIlK-3.3.1

50.

KynbTypanpHble CUCTEMBI AKUBOTHBIX KJIETOK: IIEPEBUBAEMBIE,
HEIEPEBUBAEMBIE U MTOJIYIIEPEBUBAEMBIE KYIbTYpHI. JlaiiTe
XapaKTEPUCTUKY.

OIIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,
OIIK-3.3.1

51.

IIepBrunsbie KynbTypsl. [lonyuenue.

OIIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,
OIlK-3.3.1

52.

CnocoObl KYJIbTUBHUPOBAHUS ) KUBOTHBIX KJICTOK.

OIIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,
OIIK-3.3.1

53.

MoHocnoitHbIE KyIbTYypbl. MOHOCTONHOE KYJIbTUBUPOBAHHUE
Ha MUKPOHOCHUTCIIAX.

OIIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,
OIIK-3.3.1

54.

IIpuMeHeHne KyabTyphl KJIETOK HA MUKPOHOCUTEIISAX B
BHUPYCOJIOTHH.

OIIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,
OIIK-3.3.1
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55. | CycnieH3noHHbBIE KYIbTypbl. MeTosl monydenus kierounbix | OINK-3.1.1, OIIK-3.1.2,
CYCIIEH3UI:MEXaHUYECKHUE, C UCTIOIB30BAaHUEM IPOTEA3, OIIK-3.1.4, OIIK-3.2.1,
XEeJIaTUPYIOIIUX areHTOB. OIlK-3.3.1

56. | ITocyna u o6opyoBaHUE, UCIIOIB3YEMBIC IS
KYJIbTUBHPOBAHUS KJIETOUHBIX JUHHUI. OCHOBHBIEC TPEOOBAHUS
K 1aboparopuu pu paboTe ¢ KICTOYHBIMH KYIbTYPaMH. OIIK-3.1.1, OIIK-3.1.2,
[TpuHIMI cTEpUITBHON PabOTHI U YCIOBUS KYJIbTUBUPOBAHUS OIIK-3.1.4, OIIK-3.2.1,
KJIETOYHBIX KYJBTYP. MeTObl CTepUIN3alliH TUTATEIbHbIX OIIK-3.3.1
cpen u nabopatopHoit nocyasl. KoHTpons 6akTepruaibHOro
3apaXCHHSI KJICTOYHBIX KYJIBTYD.

57. | CbanancupoBaHHbIE coyieBbie pacTBOpbl. KoMMepueckue
Iperaparsl I ONITHUMHU3AINH YCIOBUH pOCTa KYIbTYP
KJIETOK U TKaHel. [IurarenpHble cpeabl 11 KyIbTyp OIIK-3.1.1, OIIK-3.1.2,
JKUBOTHBIX KJIETOK. POJIb CBIBOPOTKH IIPU KYJIBTUBUPOBAHUU OIIK-3.1.4, OIIK-3.2.1,
kieTok. PoctoBblie cpensl. [logaepxuBatomiie cpeabl. OIIK-3.3.1
[TpuHIHMITBI KyTETUBUPOBAHUS KICTOYHBIX JIMHUN B
MHKY0aTope, pe’KuM paboThl, COCTaB ra30BOI CMECH.

58. | HaiiTe onpeaeneHne MOHATHIM: SMOPHOTeHETHIECKAs
WHXXEHEpUs, IePECTPOiiKa reHOMa, KCeHOTPaHCIUTAHTallUs, OIK-3.1.1. OMK-3.1.2
TPAHCT€HO3, TPAHCTEHHOE )KUBOTHOE. [Iepeunciure OIK-3.1. 4’ OITK-3.2 1'
OCHOBHBIE IIPUEMBI TEXHOJIOTHUS TPAHCIIJIAHTALUH. ’ T

OIlK-3.3.1
[TpumeHeHue TpaHcIIaHTauuu SMOpuoHoB. [lepeunciure
CTa/INY TIOJIyYEHUS KIIOHOB.
59. | IlepeuncauTe METOIBI MTOTYICHHS XUMEP UCKYCCTBEHHBIM
HYII“)CM. OnummTre C)I([eMy ng;yquI/m TpaII)-ICFeHyHBIX OIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,
JKUBOTHBIX. 3HAUCHUE JIJISI METUITUHBI XUMEPHBIX U
OIlK-3.3.1
TPAHCTEHHBIX )KUBOTHBIX.

60. | [TepeuncnuTe, 9TO OTHOCAT K BOKHEHUIITUM 3aa9aM
COBPEMEHHOU OMOTEXHOJIOTUU ¥ OMOMETUITUHBL,

HYKJIAIOIIMXCS B Pa3BUTUN TEXHOJOTUN PEAAKTUPOBAHUS OIIK-3.1.1, OIIK-3.1.2,
reHoMoB. Kakue BUbI HyKJI€a3 HCIIONIb3YI0 COBPEMEHHBIE OIIK-3.1.4, OIIK-3.2.1,
TEXHOJIOTHH peaakTupoBanus renoma? [Ipenmnoceuiku u OIlK-3.3.1
UCTOPUS Pa3BUTHS XUMEPHBIX HyKIea3. OTIu4Yre XUMEPHBIX

HyKJIea3 OT JIPYTUX BEKTOPOB 'eHHOW WHKCHEPHUH.

61. | Cucrema CRISPR/Cas. 3amutasie cucrembl CRISPR.

[Tepeuncnrre TEXHOIOTHUECKUE CTPATETHH TEHOMHOMN OIlK-3.1.1, OIIK-3.1.2,
uHxeHepuu ¢ nomoiisto cuctemsl CRISPR/Cas. 3nauenue OIIK-3.1.4, OIIK-3.2.1,
metoaa CRISPR/Cas. B uem cymuocTh npoekta bruobanka OIlK-3.3.1
KJIETOYHBIX MOJIeNel 3a00IeBaHU YeTIOBeKa.

62. | ['ennas tepanus. [laiite onpenenenue U yKaxuTe 3Ha4YCHHUE OIIK-3.1.1, OIIK-3.1.2,
JIaHHOM oTpaciu meaunuHbl. Jloctwkenus B rennou tepanuu. | OIIK-3.1.4, OIIK-3.2.1,
JlaiiTe XapakTepUCTUKY METO/1aM I'€HOTEPAIIUH. OIIK-3.3.1

63. | Llenu BBeneHue reHOB B comaTudeckue kieTku. Buasl rennon | OIIK-3.1.1, OIIK-3.1.2,
Tepanuu. XapakTepUCTUKA. OIIK-3.1.4, OIIK-3.2.1,

OIlK-3.3.1
64. | BexTopsl B reHHO# Tepanuu. JlaliTe XapaKTepPUCTHKY. OIIK-3.1.1, OIIK-3.1.2,
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VxkaxuTte )Ku3HESHHEIC OUKIJIbBI.

OIIK-3.1.4, OIIK-3.2.1,
OIIK-3.3.1

JlaiiTe XapakTepuCTUKY MOHOKJIOHAJIbHBIM aHTUTEJIaM
(MoHOKA). Onummre stans! nosyyeHuss MOHOKA.
OcCOo0eHHOCTH U cXeMa UMMYHU3AIUH KUBOTHBIX.

HenocraTku TpaIuIMOHHOIO METOJa MPOU3BOACTBa MOHOKA.

OIIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,
OIIK-3.3.1

66.

HpOI/ISBOI[CTBO MOHOKA M HCITOJIb30BaHNE COMaTHYECKUX
FI/I6pI/II[OB JKMBOTHBIX KJICTOK ITYTEM I/IMM06I/IJII/I3aIII/II/I n
BKJIFOUCHUH KJICTOK B TBEPAYIO MaTpUully U MyTemM
KYJIbTUBHUPOBAaHHA KJIICTOK B TOMOTCHHOM CYCIICH3HHU.

OIIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,
OIIK-3.3.1

67.

CnocoObl 0YMCTKH U KOHIIEHTpUpoBaHus MOHOKA. MeTob
aHaJn3a Ha OCHOBE MOHOKJIOHAJIbHBIX U MOJIMKJIOHATBHBIX
antuten. [Ipumenenne MmoHOKA.

OIIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,
OIIK-3.3.1

68.

KprokoHcepBanys KIeTOYHBIX IMHUN. PazMopaxuBanue u
OLIEHKa IOKa3aTenel )KU3HeCHOoCOOHOCTH (PYHKIIMOHAIBHOTO
cOCTOSIHUS KJI€TOK. OCHOBHbIE MOJXObI K
MaclITaOuPOBAaHHOMY KYJIbTUBUPOBAHMIO KJIETOK B YCIOBUSX
OMOTEXHOJIOTHYECKOTO TTpoIiecca.

OIIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,
OIIK-3.3.1

69.

I'enodona u GaxTopsl, BaUstomye Ha Hero. OCHOBHBIE
MCTOAbI COXpPaHCHHUA FeHO(i)OHJIa. KOHHGKHI/IOHHBIC
KyJIbTypbl. KpnokoHcepBupoBaHue THOPUIOM: PEKUMBI
3aMOpa’kKMBaHUs, 3alIUTHBIE cpebl. CBoMCTBA Hanbouee
pacrpoCTpaHEHHbBIX KPHOIPOTEKTOPOB.

OIIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,
OIIK-3.3.1

70.

Metonrka KpHOKOHCEPBAIMH, CIIOCOOBI 3aMeIIEHUs POCTA.
MGTOI[I)I MPUMCHACMBIC IJId 3aMCIJICHUA pOCTaA.
Kpuocoxpanenue renodonaa. Kpuonporexkropsl. Odiiue
OPUHIUIBI KPHOKOHCEPBALIUY.

OIIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,
OIIK-3.3.1

71.

Marepuans! as B3satus npo6 uccnenosanuit JJHK u PHK.
Oramnsl podonoaroroBku s uccnenopanus JJHK u PHK.
Oo6opynosanue, HeoOxoaumoe i uccienoBanus JHK u
PHK.

OIIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,
OIlK-3.3.1

72.

Metone! Beiaenenus JJHK. OcHOBHBIE 3Tanbl BbIAECTIEHUS
JHK. Onummre npouenypy nusuca. [IpuHIunme! BelieneHus
6axrepuanbHoit JJHK.

OIIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,
OIIK-3.3.1

73.

Mertons! ounctku mosekynsl JJHK: oprannuecknmu
pPacTBOPUTENSAMH, IKCTPAKIIUEN C TOMOIIBIO CHIIUKH,
MarHUTHBIX YaCTUIl WM C TOMOIIbI0 HOHHOOOMEHHOM CMOJIbI
Chelex 100, FTA™ - 6ymasxusie punsTpsl. [IpenmyiiecTsa u
HEJOCTaTKU JAHHBIX METOJIOB.

OIIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,
OIIK-3.3.1

74.

Breigenenue PHK. OcoGenHoCTH B3sITHS OMOoMarepuaa.

OIIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,
OIIK-3.3.1

75.

XapakTepucTka OCHOBHBIX nosoxxkeHnidt GMP u GLP.

OIIK-3.1.1, OIIK-3.1.2,
OIIK-3.1.4, OIIK-3.2.1,
OIIK-3.3.1
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INPUMEP DK3AMEHAIIMOHHOI'O BUJIETA
IIaTuropckuii Mmeanko-papmaneBTH4YeCKuil HHCTUTYT — puiauan ®I'BOY BO
«BoJarorpaackuii rocyiapcTBeHHbIN MeIUIMHCKUA YHUBEPCUTET
MunucrepcrBa 3apaBooxpanenust Poccuiickoin denepauuu
Kadenpa: MEKpOOHOIOTHN ¥ UMMYHOJIOTHH ¢ KYPCOM OMOTIOTHYECKON XHUMUU
Juciummza: MenunnHcKrue TEXHOJIOTHN

Crermanurer 1o crernuraisHoctd 30.05.01 Meaumumackast OHOXUMUS
VYyuebuslii ron; 2022-2023

IK3aMeHANMOHHBIN OmJteT Ne 0

1. [aiite ompenesneHne MOHATHIO «OUWOTeXHOJOTUs». [lepedncinuTe MPEANOCHUIKA Pa3BUTHUS
OMOTEXHOJIOTHH KaK HAYKH U Cepbl IPOU3BOICTBA.

2. WurubupoBanume  ¢depMEeHTOB  OMOCHMHTE3a IO  NIPUHLUIY  OOpaTHON  CBS3M
(perpouHTHOVpOBaHKE). MeXaHU3MbI HHTUOMPOBAHUS. AMHHOKHCIOTHBIM KOHTPOJb
MeTtabonusma. Jlutndeckue GepMeHTHI.

3. MoOOWIbHBIE TEHETHYECKHE 3JICMEHTBHl MHKPOOPTaHU3MOB. MHUTPHPYIOIIME JJIEMEHTHI H
€CTECTBEHHBIN 0TOOp. ['OpHr30HaTANBHBIN IEPEHOC TEHOB U €r0 POJIb B SBONIOIHNH OaKTEepU.
WHceproHHbIE TTOCIEA0BATEIFHOCTH M TPAHCTIO30HBI OAKTEPHIA.

3aB. kadenpoit MUKpOOHOIOTHH U UMMYHOJIOTHH
C KypcoM OMOJIOTHYECKON XUMHH,

JIOLIEHT, K.0.H. C.A. JlyxxHoBa
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7.3. Kpurepuu OLeHKH NPH TEKYIIEM H IIPOMEKYTOYHOM KOHTpOIe
KPUTEPUU OLNEHKU OTBETA CTYJAEHTA I1PA 100-bAJIVIBHOU CUCTEME

XAPAKTEPUCTUKA OTBETA Ouenka banmner  |Yposens | Ouen
ECTS B BPC |cdopmu Ka
POBaHHO
CTH
KOMIIETe
HIHH 110
JIMCLIUILT
UHE
JlaH MoJHbIH, pa3BepHYTHI OTBET Ha NOCTABJICHHBIH BOIIPOC, TIOKa3aHa | A 100-96 5
COBOKYITHOCTh OCO3HAHHBIX 3HaHUI1 00 00BEKTE, MPOSIBISIOIIASCS B
CBOOOIHOM OIIEPUPOBAHHUU IOHATUSIMU, YMEHHU BBIACIUTD
CYIIECTBEHHBIE U HECYILIECTBEHHBIE €0 PU3HAKHU, IPUYHHHO-
CJIC/ICTBEHHBIE CBSI3U. 3HAHHE 00 00BEKTE AEMOHCTPUPYETCS Ha PoHe
MOHMMAaHHMS ero B CUCTEME JJaHHOM HAyKU M MEXIUCIUIUTHHAPHBIX
cBs3eil. OTBeT GopMynUpyeTCs B TSPMHHAX HAYKH, H3JIOKEH
JIMTEPATYPHBIM S3BIKOM, JIOTHYEH, JI0Ka3aTeNICH, IEMOHCTPUPYET
ABTOPCKYIO IMO3MIHMIO CTyIeHTa. B monHoit Mepe oBnanen
KOMIICTCHIIHSMH.
JlaH TOHEIHA, pa3BepHYTHIH OTBET HA IIOCTABICHHBIN BOTIPOC, IIOKa3aHa B 95-91 5
COBOKYITHOCTh OCO3HAHHBIX 3HAHHMIT 00 00BEKTE, NPOSBIISIOIIASCS B
CBOOOJHOM OIEPUPOBAHUY MOHATHAMH, YMEHHUH BBIICITUTD
CYIIECTBEHHBIE U HECYILIECTBEHHBIE €0 PU3HAKHU, IPUIHHHO-
CJIE/ICTBEHHBIE CBSI3U. 3HAHKHE 00 00BEKTE AEMOHCTPUPYETCs Ha PoHe
MIOHMUMaHHS ero B CUCTEME JJaHHON HAYKU M MEXIUCIUIUTMHAPHBIX
cBsizeil. OTBeT GopMyIUpyeTCs B TEPMUHAX HAYKH, U3JIOKEH
JIUTEPATYPHBIM SI3BIKOM, JIOTHUEH, JI0Ka3aTelleH, IeMOHCTPUPYET
ABTOPCKYIO ITO3MIHMIO CTyIeHTa. B monHoit Mepe oBnanen
KOMIICTCHIIHSMH.
JlaH TOJTHEIHA, pa3BepHYTHIN OTBET HA IIOCTABICHHBIA BOIIPOC, C 90-76 4
JIOKa3aTeIbHO PACKPBITHl OCHOBHBIE TIOJIOKEHHUS TEMBI; B OTBETE
MIPOCIIEXKHMBACTCS YETKAsl CTPYKTYPa, JOTHIecKas IOCIe10BaTeIbHOCTb,
OTpaXKarollasi CyIHOCTh PACKPBIBAEMBIX ITOHSATHH, TEOPUHL, SIBICHUH.
OTBeT M3J10)KEH JUTEPaTypHBIM S3bIKOM B TEpMHHAX HaykH. B oTBeTe
JIOIYILEHbI HEI0YEThI, HCIIPABJICHHBIE CTYJJCHTOM C TIOMOILBIO
npenojaasatens. B monHoi Mepe oBiaiesl KOMIETEHIUSIMU.

BbICOKHUUN

BbICOKHUUN

CPEJHUI

JlaH HemoCTaTOYHO MHOJIHBIA M IOCJIEAOBATEIbHBIN OTBET HA D 75-66 3
ITOCTaBJICHHBIN BOIIPOC, HO MIPH 3TOM ITOKAa3aHO YMCHHE BBIICIIUTh
CYIIECTBEHHBIC M HECYIIECTBCHHBIC TPU3HAKA U PUYUHHO-
CeCTBEHHBIC CBsI3U. OTBET JOTHYCH U M3JI0KEH B TEPMHUHAX HAYKH.
MoryT OBbITH JOMYIICHEI 1-2 OMMOKY B OTIpeieieHUH OCHOBHBIX
MMOHSATHH, KOTOPBIE CTYACHT 3aTPYIHSIETCS HCIIPABUTH CAMOCTOSITEIBHO.
Cnabo oBiagesl KOMIIETEHIIMSIMU.

HU3KUN

JlaH HETOHEIN OTBET, IOTHKA U TIOCIEA0BATEIBHOCTD H3JI0KEHUS E 65-61 3
HMEIOT CYIIECCTBEHHBIC HApYIIeHHUs. JOMyeHbI rpyOble OMUOKH Py
OIPECIICHUH CYITHOCTH PACKPBIBAEMBIX MOHSATUH, TEOPUH, SBIICHUM,
BCJICICTBHE HCIIOHMMAHUS CTYACHTOM HX CYIIECCTBEHHBIX H
HECYI[ECTBEHHBIX IPU3HAKOB U CBsI3¢ii. B 0TBETE OTCYTCTBYIOT BBHIBOIBI.
Cnabo oBnajies1 KOMIETCHIIMSIMHU.

KPAUHE
HU3KUI
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Boyrrmy

JlaH HeNOJHBIN OTBET, NPEICTABIAIONINN cOO0 pa3po3HEHHbBIE 3HAHUS F 60-0 2
0 TeMe BOMPOCa C CYIIECTBEHHBIMH OIIUOKAMH B OMPEICTICHHSIX.
IMpucyTCTBYIOT (hparMeHTapHOCTD, HEJOTHIHOCTD H3TOXKeHUsL. CTYACeHT
HE OCO3HAET CBSA3b TaHHOT'O IIOHSTHSI, TCOPUH, SBICHUS C APYTUMUI
00beKkTaMu TUCHUILIHHBL. OTCYTCTBYIOT BBIBOABI, KOHKPETH3AIHUS
ZI0Ka3aTeIbHOCTD M3JI0KEHHs. Peub HerpaMoTHast. JJONOIHUTEIbHBIC 1
YTOYHSIIOIIHE BOMPOCHI IIPEMOaBaTelsl He MPUBOIAT K KOPPEKIIHI
OTBETa CTYICHTA HE TOJBKO Ha ITOCTABJICHHBINH BOMPOC, HO M HA IPYyTrUe
BOIPOCHI THCIUILTHHBI.

Kowmrereriu He chOpMUPOBAHBI.

HE COOPMHUPOBAHA
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIUHBIL, IIEPEYEHDb
JJMIOEH3UOHHOI'O ITPOTPAMMHOI'O OBECIIEYEHU A

Ne Haumenosanue HaumenoBanue OcHAaIllEHHOCTD [Tepeuenn
o\ JTUCIUTLTAHBI CHeIHATbHBIX CHeIHATbHBIX JUIICH3UOHHOTO
(Momys), MIOMEIICHUH U TIOMEIICHUH U IPOTPaMMHOTO
[IPAaKTUK B IIOMELICHUN IS IIOMEIICHUN I oOecrieyeHus.
COOTBETCTBUHU C CaMOCTOSITEIILHOM CaMOCTOSITEIILHOM PexBH3HTEI
y4eOHBIM paboThI padoThI IIOATBEPKIAOIIETO
TUIAHOM JTOKYMEHTa
1 INomermenue ays —Bonsuas 6aus HP | 1. Microsoft Office
XpaHEHUS U 410 naGop. 365. lorosop ¢ OO0
PO HIAKTUIECKOTO —KOMOHPHD. pH- | CTK «BEPIIIMHA»
o0CITyKHBaHU 3IEKTPO Ne27122016-1 ot 27
y4eOHOro — IIITATHBEL nexadps 2016 . 2.
obopynoBanusi: No — MATHWT. MEIIaIka Kaspersky Endpoint
428 (243) 357532, — CTAHL. THTD. Security Russian
CTaBpoIoabCKHid _ cniekTpodoToMeTp Edition. 100149
Kpaii, Topo/ Educational Renewal
—CILTUT — CUCTEMA )
[TaTuropck, mpocHeKT _TepMoBaHs BoZAHAS License
Kamunauna, nom 11; 1FB61611211022338
VYy.xopn.Nel Tycranoska 70682. 100 nuuensuil.
EHPHHOEHHTHHv 3. Office Standard
PECTOODPA3HBIM 2016. 200 nuuen3uit
TaOUPUHT TSI KPBIC OPEN
(xpecrooOpashas | gg19756577F1712, 4.
B1.0.43 apena + TeNeKKa) | \ricrosoft Open
Meauuuackue ~XOJIOAMIEHUK License :66237142
TEXHOJIOTUN ~leHTpHpyra OPEN
—nentpupyra  CM-6 | 961975652ZE1712.
A7 CTEKISAHHBIX U | 2017 5. Microsoft
TJTACTMACCOBBIX Open License :
npodupox 66432164 OPEN
—IKag BBITKHOM 96439360ZZE1802.
—Onekrpopaauatop | 2018. 6. Microsoft
7-CEKIMOHHBIH Open License :
—MepHas ocyaa 68169617 OPEN
—NpOOUPKH 9810854372ZE1903.
—MeTaboInYecKue 2019. 7.
KaMephbl g | OnepanuoHHbIE
SKAUBOTHBIX cuctemsl OEM, OS
—PEaKTHUBBI Windows XP; OS
e — W!ndows 7, 0S
—aBTOMATHYECKUE W!ndOWS 8; OS
J103aTOpBI Windows 10. Ha
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«

VYyeOunast ayautopust
JUISL IPOBEJICHUS
3aHATUN
CEMHHApPCKOIo THUIIA,
IPYIIIOBBIX U
VHIMBUIYaJIbHBIX
KOHCYJIbTAIUH,
TEKYILEro KOHTPOJIS U
MIPOMEXKYTOUHOU
arrecranuu: ayma. Ne
416 (233) 357532,
CraBpornonbCKuii
Kpaii, ropoa
[IaTuropck, mpocIeKkT
Kamunauna, nom 11;
VYy.xopn.Nel

Croibl yueHUUYECKHE
Crynps yueHH4YecKue
Jlocka mKoapHas
Cron nnst
npernojaBaTess

Cryn npenoaaBaTenst
[lIxad BBHITSHKHON
Bonsinas Gans ¢
TJTATKOM

[Tunerku

OKpaH

XpaHEHHUs U
MPOPUITAKTHIECKOTO
00CITy’)KUBaHUS
y4aeOHOTO
obopynoBanus: Ne

427 (242) 357532,

3 VYyeOunast aynutopusi | CTONbI yueHUYECKUE
JUISL IPOBEJICHUS Crynps yueHH4YecKue
3aHSITUN Jlocka mKkoiapHas
cemuHapckoro tuna, | Ctox s
TPYIIIOBBIX U penojaBaTesis
VHIUBUTYAJTHHBIX Cryn npenoaaBarens
KOHCYJIbTaIN, ®otomerp KOK-3-01
tekymiero koutpoiss u | OKJIT ®otometp
IIPOMEXYTOUYHON K®K-3-01
aTTecTaluuu [kad BBITSXKHON
JlaGoparopus, Bonsnas 6ans c
OCHAIlEHHAs MIEYKON
1a00paTOPHBIM [Munerku
obopynoBaHuEeM, B DKpaH
3aBUCHUMOCTH OT
CTETEeHU CIO0XKHOCTU
ayn. Ne 417 (234)

357532,
CraBpononbCckui
Kpai, ropoJ
[Iaturopck, npocnexT
Kanmuauna, gom 11;
VYy.xopn.Nel
4 Tlomemenue s Tepmocrar TC-80 M2

®otomerp KOK-3-01
OKJIT IlIxad
BBITSKHOM

Becst OHAUS
monens SPU 123

KaXXJIOM CUCTEMHOM
Omoke u/mu
MOHOOJIOKE W/UITN
HOoyTOYKe. Homep
JIMIICH3UN
ckonupoBal B [13Y
arrmapaTHoro
CpeICTBa H/WIN
COJCPKHUTCS B
HaKJICCHHOM

Ha yCTPOMCTBO
CTHKEpE C
rosorpaguueckon
3amuToi. 8. Cucrema
aBTOMaTHU3aluU
yIpaBiIeHUS YIeOHBIM
npoueccom OO0
«Jlaboparopus
MMUC» 9. loctyn
JUYHOMY KaOUHETY B
cucreme «4Portfolio».
Horosop Ne B-
21.03/2017 203 ot 29
mapta 2017 10.
JocTy K In4HOMY
KaOMHETY B CUCTEME
«QUOC» 11. Cucrema
AJEKTPOHHOTO
TECTUPOBAHUS
VeralTest Professional
2.7. Akt
MIPEIOCTaBIICHUS IPAB
Ne IT178496 ot
14.10.2015
(6eccpouno)
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CtaBponoJibCKHit
Kpai, ropoz
[IaTuropck, NpocHeKT
Kamununa, nom 11;
VYu.kopm.Nel

3aHATUHN JTEKIUOHHOTO
thna: JIeKIIMOHHBIN
3aJ1 ripaBbiit (295)
357532,
CraBpononbCckui
Kpai, ropoJi
[IaTuropck, NpocneKkT
Kamuuauna, nom 11;
Vy.xopn.Nel

12 VYyeOunast aynmutopuss | MoHOOIOK

JUISL IPOBEICHUS [TpoekTop

3aHATHI JICKUMOHHOTO | Jlocka  yyeHHuueckas

tuna: JIeKIMOHHBIH Cronbl  yuyeHHYECKHE

3a1 JieBblH (294) Crynps yuyeHHYECKHE

357532, Cron IS

CraBpononbckuit IIPENOIaBaTEeIIs

Kpaii, ropoJi Cryn npenonaBaTens

[Iaturopck, npocnexkr | HaGop

Kamunauna, nom 11; JIEMOHCTPAILIMIOHHOTO

VYy.xopn.Nel 00opyaoBaHus U
yueOHO-HaT I THBIX
MOCOOUH,
o0ecrieunBaroye
TEMaTUYECKHE
WIITIOCTpALUH,
COOTBETCTBYIOILINE
nporpamme
JICTIMTLTHHEI,
paboueil yueOHOI
IporpaMme

13 VYuebnas aynutopuss | MoHOOI0K
IS IPOBEICHUSA IIpoexTop

Jlocka  ydeHHueckas
Cronbl  yyeHHYECKHE
Crynps yueHHUYECKHE

Cron TSt
npernoaBaTess

Cryn mpenomaBarens
Ha6op
JIEMOHCTPAIIMOHHOTO
obopynoBaHus u

y4eOHO-HaTJISATHBIX
mocoouii,
o0ecreunBaroIme
TeMaTHYCCKUC
WJUTIOCTPAIIHH,
COOTBETCTBYIOIIINE
porpaMme
JUCIIUILINHEI,

paboueit yaeOHOMU
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9. OCOBEHHOCTH OPIrAHM3AIMU OBYYEHUSA 11O JIUCHUILVIMHE JJIA
MHBAJINJ10B U JINIl C OTPAHUYEHHBIMHU BO3MOXKHOCTSMHU 3/10POBbS
OOyuenue 00y4arOIIMXCHA C OTPAHNYEHHBIMH BO3MOKHOCTSIMHU 3/I0POBbSI IPU HEOOXOIUMOCTH
OCYIIECTBIISIETCS. C HCIOJIb30BAHUEM CHEIHUAIbHBIX METOJOB OOY4YeHHS U JUJAKTUYECKUX
MaTepUaioB, COCTaBICHHBIX C Y4eTOM OCOOCHHOCTEH  TCHUXO(QU3HYECKOTO  Pa3BHUTHUA,
WHAUBUAYAIbHBIX BO3MOKHOCTEH M COCTOSIHUS 3[I0POBBS TAKUX 00ydaromuxcs (00yJaromerocs).

B umeasnx ocBoeHusi padodyeii mporpaMMbl JUCHMIUIMHBI HMHBAJMAAMH H JHIAMH C
OrpaHMYeHHBIMH BO3MOKHOCTSIMU 3/I0POBBs Kadeapa oOecrieunBaeT:

l) JUTSL THBAJTUOB U JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBS 110 3PEHUIO:

- pa3MellleHHe B JIOCTYMHBIX AJSi OOYYaroIIMXCs, SIBJSIFOIIMXCS CIEMBIMH WM CIaOO0BUISAIIMMU,
MeCTax U B aIallTUPOBAHHOI opMe cripaBOUHOI HHPOpPMALIMK O PACTUCAHUH YU€OHBIX 3aHSATHUI;

- TPHUCYTCTBHE aCCHCTEHTA, OKa3bIBAIOIIETO 00YYArOMEeMyCcsi HEOOXOIUMYIO ITOMOIIIb;

- BBINYCK QJIbTEPHATHBHBIX (HOPMATOB METOJMUECKUX MATEepPHaIOB (KPYMHBIA IMPH(PT wHIU
aynuoddaiier);

2) 1St YHBAMIOB M JIUIT C OTPAHMYEHHBIMH BO3MOKHOCTSIMU 3[0POBbS MO CITYXY:

- HQUISKAINUMHU 3BYKOBBIMH CPE/ICTBAMU BOCTIPOU3BEICHUE HH(POPMAIIHH;

3) AJI1 UHBAJIMAOB U JIUI C OIPpaHUYCHHBIMH BO3MOXHOCTAMU 310POBbs, UMCHOIIUX HAPYIICHUSA
OINIOPHO-ABUT'ATCIIBHOI'O aIlriapara:

- BO3MOKHOCTb OECIIPEMSATCTBEHHOI'O JOCTYyNa 00yJarouuxcs B yueOHbIE TOMELEHHS, TyaJleTHbIE
KOMHATBI U Ipyrue NoMelleHus Kagenpsl, a Takke NpeObIBaHNE B yKa3aHHBIX TOMEIICHUSX.
OOpa3oBanue 00y4arIMXcsi ¢ UHBAJMJAHOCTHIO M OrPAHMYEHHBIMH BO3MOKHOCTSIMH
310POBbSI MOXeET ObITh OPraHM30BaHO KAaK COBMECTHO C JPYIMMH OOydYaroLUIMMHCS, TaK M B
OTJIENbHBIX TPYIIaX.
Ilepeyenb  y4eOHO-MeTOAUYECKOIO ol0ecrieyeHust CAMOCTOSAITEILHO  padoThI
00y4YaKOIIHUXCH 10 JUCHUILINHE (IIPU HAJTHYUH)
Y4eOHO-MeToInYecKHe MaTepuaibl I L CaMOCTOSITENILHOMN paboThI
oOydaroluxcsi M3 YWCIa WHBAJIUAOB W JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSMH 3/10POBbS
NpPEJOCTaBISAIOTCS B (hopMax, aJanTUPOBAHHBIX K OrPAaHUYEHHUSIM HMX 30pOBbSI M BOCHPUATHUS
nH(popMaluu:

Kareropuu ctyneHToB Dopmel
C HapyeHneMm ciryxa - B neyaTHou (opme;
- B (hopMe 3JEKTPOHHOTO JOKYMEHTA;
C HapymieHueM 3peHus - B Ie4aTHON (opMe yBETMUEHHBIM IIPHUPTOM;

- B (popMe 3IEKTPOHHOTO JIOKYMEHTA;
- B hopme aynnodaiina,
C HapyleHHeM OOPHO-BUTATEIIbHOTO - B Ie4aTtHou opme;
amnmapara - B (hopMe 3JEKTPOHHOTO JOKYMEHTA;
- B hopme ayaunodaiina,
JlaHHBI TIepeYeHb MOXKET OBITh KOHKPETHU3UPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.
@DOH/ OIICHOYHBIX CPENCTB JJIs MPOBEACHUS MPOMEKYTOUHONW aTTecTalMyi 00y4aromuXxcs 1Mo
JTUCIUIIAHE.
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[lepeuens (HOHIOB OLICHOUHBIX CPEACTB, COOTHECEHHBIX C IUIAHUPYEMBIMU pe3yJIbTaTaMU
OCBOCHHUSI 00pa30BATEIBLHON MPOTPaMMBI IS CTYJAEHTOB C MHBAJIUIHOCTHIO U C OTPAaHHMYCHHBIMU
BO3MOXKHOCTSIMU 37I0POBbsI BKJIIOYAET CJIEIYIOIINE OIICHOYHbIE CPECTBA:

Kareropuu crygenToB | Buasl onieHOUHBIX cpencTB | DOpMbl KOHTPOJIS U OLIEHKH PE3yIbTaTOB
C HapylieHueMm ciiyxa | TeCT MPEUMYILECTBEHHO
MUCbMEHHAs TPOBEPKA
C HapylIeHUeM | cobeceJoBaHHe IPEUMYILECTBEHHO YCTHasl POBEpKa
3peHUs (MHIMBUTYaTBHO)
C HapyIIEHUEM | pelieHue OpraHu3amys KOHTPOJsI C  I[OMOIIbIO
OIOPHO- JYCTAaHLIMOHHBIX TECTOB, 3JIEKTPOHHOU 000JI0YKH MOODLE,
JIBUTATEIIbHOIO KOHTPOJIBHBIE BOITPOCHI MMCbMEHHAs TIPOBEPKA
arnmapara
CrygeHTaM C MHBQIMJHOCTBIO M € OrPaHUYEHHBIMHM BO3MOXXHOCTSMH  370pPOBBS

YBEIMYHMBACTCS BPEMsI Ha TIOJTOTOBKY OTBETOB K 3a4ETYy.

MeToauueckie MaTepuaibl, ONPEENSIONINe MPOIEeaAypbl OICHUBAHHS 3HAHUW, YMEHHMH,
HaBBIKOB ¥ (WJIN) OMBITA JESATETLHOCTH, XapaKTePU3YIOIIIe dTarbl (OPMUPOBAHUS KOMITETCHIINH

IIpu mpoBeneHUM MpOLENyphl OLIEHUBAHMS PE3YJIbTATOB OOYyYEHHs] WHBAJIUAOB M JIMIL C
OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 370POBBSI TIPETYCMAaTPUBACTCS HCIOJIB30BAaHHE TEXHHUYECKUX
CpeACTB, HEOOXOJMMBIX MM B CBA3M C HUX HHIUMBUAYaJbHBIMU ocoOeHHocTaMu. [Iponenypa
OLICHUBAHMs PE3Yy/IbTaTOB OOyYCHHS WHBAIUAOB M JIMII C OTPAHWYCHHBIMH BO3MOXXHOCTSIMU
3I0pOBbsl 0 JUCHMIUIMHE TpeAycMaTpuBaeT NpeAocTaBleHHe HHpopMauuu B (opmax,
Q/IaTITUPOBAHHBIX K OTPaHUYEHUSIM HX 3I0POBBS U BOCTIPHUATHS HHPOPMALIUH:

Jlnist T ¢ HapyIIEHUSIMH 3pEHMSL:

- B [Ie4aTHOM (hopMe YBETUYEHHBIM IIPUPTOM;
- B (hOpMe IJIEKTPOHHOTO JOKYMEHTA;
- B (popme ayauodaiina.
JUist a1 ¢ HapyLIEHUSIMU CITyXa!
- B Ie4aTHo# opme;
- B (hOpMe 3JIEKTPOHHOTO JOKYMEHTA.
JI71st T ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:
- B IeYaTHOH popme;
- B (hOpMeE IIEKTPOHHOTO JOKYMEHTA;
- B hopme aynuodaiina.

JlaHHBII TIepeYeHbh MOXKET OBITh KOHKPETU3UPOBAaH B 3aBHCHMOCTH OT KOHTHHTCHTA
oOyyaromuxcs. Ilpu mpoBeneHuH mporenypsl OLIEHUBAHHS Pe3yIbTaTOB OOyUeHHs] WHBAIUIOB U
JWII C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMH 3J0POBBSI 110 JUCHUTUIMHE (MOIYJIO) OOECTIeYrBacTCs
BBITIOJIHEHHE CIEAYIOIUX JOMOJIHUTENBHBIX TPeOOBAaHUI B 3aBUCUMOCTH OT WHAMBUIYAIbHBIX
0COOEHHOCTEH 00yJarOIINXCS:

1. MHCTPYKLHMSA O TMOPSIKY NMPOBEICHUS MPOLEAYPHl OLCHUBAHUS MPEJOCTABIISETCS B JOCTYIHON
dbopme (YyCTHO, B MUCHbMEHHOH (hopMme);

2. noctrymHas ¢opma MpeJOCTaBICHUS 3a/laHUI OLICHOYHBIX CpeICTB (B me4yaTtHO ¢opme, B
neyaTHOW ¢opMe yBEIWYEHHBIM MpUPTOM, B (GOpME DIIJIEKTPOHHOTO JTOKYMEHTA, 3aJlaHus
3aYUTHIBAIOTCS ACCUCTEHTOM);
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3. noctynHast popma MpeocTaBiIeHHs OTBETOB Ha 3a7aHus (IMCbMEHHO Ha Oymare, Ha0op OTBETOB
Ha KOMIIBIOTEPE, C MCIOJIb30BAHUEM YCIYI acCUCTeHTa, YCTHO). llpu HeoOxomumoctu yis
00y4aroIuXCcsl ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSMU 37I0POBbsl U MHBAJIMJIOB IIPOLIEypa OLCHUBAHUS
pe3yabTaTOB 00YUEHUS 10 IUCIUILTHHE (MOIYII0) MOXKET MIPOBOIUTHCS B HECKOJIBKO JTAIOB.

[lepeyeHb OCHOBHOW U JOMOJHUTEIBHOM Yy4eOHON JHUTEpaTypbl, HEOOXOAUMOM IJIs
OCBOEHUS AMCUMILIMHBL. {75 OCBOEHMS ITUCLUIUIMHBI MHBAJUAAMU U JIMLIAMHU C OTPaHUYEHHBIMU
BO3MOYKHOCTSIMH 37I0POBbSI IIPEIOCTABIISIFOTCS OCHOBHAS U JIONIOJIHUTENbHAs ydeOHas IuTeparypa B
BUJE ODJIEKTPOHHOTO JOKyMeHTa B (OHIe OMOIMOTEKM W/MIM B AJIEKTPOHHO-OMOIMOTEYHBIX
cucTeMax. A TaKKe MPEIOCTABISIOTCS OECIUIaTHO CIENUANbHbIE YICOHUKH U Y4eOHBIE MMOCOOHs,
uHas ydyeOHasl JUTepaTypa U CHElMaJIbHbIE TEXHUUYECKHE CpeicTBa OOy4YeHMs KOJUIEKTUBHOIO U
WHJAUBUYaJIbHOTO MOJIb30BaHUS.

Mertoanueckue ykazaHus A OOy4aroIIMXCsl 10 OCBOCHMIO JUCHMILUIMHBI. B ocBoeHuMH
JUCLUIUIMHBl MHBAIWJIAMU U JIMIAMU C OIPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0pOBbsl OOJIBIIOE
3HAa4YeHUE MMeeT MHAMBUAYyalbHas padora. [lox uHaMBUAYaIbHON paboTOM MmoapazymMeBaeTcs JiBe
(dbopMBI B3aMMOJCHCTBHSI C MpENoaBaTesieM: WHAWBHIyalbHas ydeOHas pabora (KOHCYIbTAINH),
T.€. JIONOJHUTEJIBHOE Pa3bsCHEHHE Y4eOHOIo Marepuana M yriIyOJeHHOE M3ydYeHUE MaTepuala ¢
TEMHU OOYyYarOUIMMHCS, KOTOpPbIE B ATOM 3aWHTEPECOBAHbl, U WMHIUBUIyalbHas BOCIUTATEJIbHAs
pabota. HMHauBuayanbHbIE KOHCYJIbTAlUM MO NPEAMETY SBISAIOTCA BaXHBIM  (DakTopom,
CIIOCOOCTBYIOLIUM HMHJMBHUIyalu3allud OOYyYEHHUS U YCTAHOBJIEHUIO BOCHHUTATEIBHOTO KOHTAaKTa
MEXy IpernojaBaTesieM U O0ydyarolMMCs HMHBAJIUAOM WM OOy4YaroIIMMCS C OTPaHUYEHHBIMU
BO3MOXKHOCTSIMH 3710POBBbSI.

Onucanue MarepualbHO-TEXHUYECKOH 0as3bl, HEOOXOMUMON i  OCYILECTBIICHUS
00pa30BaTeNbHOTO Ipoliecca Mo aAucuuIuinHe. OCBOGHHE NHUCUUIUIMHBI MHBAMIAAMH U JIMLAMU C
OTPaHUYEHHBIMH BO3MOXKHOCTSMH 370POBbSI OCYILECTBISETCS C HCIOJB30BAHUEM CPEICTB
00ydeHust 00IEro U CIEeNUATBHOTO Ha3HAUYCHMUS:

— JIEKIMOHHAs ayluTOpUs — MYJIbTUMEAUNHHOE 00OpyJoBaHME, MOOWIBHBIM paguokiacc (ams
CTYJEHTOB C HapyLICHUSMU CIyXa); UCTOYHUKU MUTAHUS JUISl MHAMBUIYAJIbHBIX TEXHHUYECKHX
CPEICTB;

- yueOHasi ayuTOpUs AJI MPAKTUUYECKUX 3aHATUN (CEeMHHApOB) MYJIbTUMEIUITHOE 000pyAOBaHuE,
MOOWJIBHBINA pajoKiIace (s CTyJICHTOB C HapYIICHUSIMH CIyXa);

- yueOHasi ayauTopusi Ui CaMOCTOSATENbHOM pabOThl — CTaHJapTHbIE pabouue Mecra ¢
NEPCOHATBHBIMHU KOMITbIOTEPAMHU; pabodee MECTO ¢ MEePCOHAIBHBIM KOMITBIOTEPOM, C MPOrpaMMoin
HKPaHHOI0 JOCTyIa, MPOrpaMMON OHKPAaHHOTO YBEIMYEHHsS U OpaillieBCKUM JUCIUIeeM s
CTYJEHTOB C HapyIIECHUEM 3PEHUSI.

B kaxnmoit aynuropuu, TA€ O0Oy4yarOTCs MHBAIMABI M JHUIA C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI, JOJDKHO OBITH MPETyCMOTPEHO COOTBETCTBYIOIIEE KOJIWYECTBO MECT
JUTsL 00YYaroIUXCs ¢ Y4ETOM OFpaHUYEHHM UX 370POBbSL.

B yueGHble ayauTOpuu JOMKEH OBITh OECHpPEeNsATCTBEHHBIM OCTYN JUIs OOYyYarolIuxcs
MHBAJINI0B U 00yYarOIIMXCs ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMH 370POBbSL.

10.. OCOBEHHOCTH OPI'AHU3AIIMN OBPA3OBATEJIBHOI'O IMPOLIECCA
C MNPUMEHEHMEM DJJIEKTPOHHOI'O OBYYEHHUA W JUCTAHLHUOHHBIX
OBPA30OBATEJIbHBIX TEXHOJIOT Ui

B cootBerctBun ¢ IlonmoxkeHneM O TOpsiAKE MPUMEHEHHS SJIEKTPOHHOTO OOY4YEeHHUs M
JMCTAaHIMOHHBIX 00pA30BaTENbHBIX TEXHOJOTHH B I[IATHTOpCKOM MeauKo-(hapManeBTHIECKOM
UHCTUTYTEe — (unmane QenepanbHOTO TOCYAapCTBEHHOr0 OIOKETHOrO 00pa3oBaTEIbHOIO
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yupekAeHus Bblcliero oOpa3zoBaHMs —«Bosrorpaackuili  rocylapcTBEHHBIM — MEIUIMHCKHH
yHuBepcuTeT» MuHuctepcrBa 3apaBooxpaHeHuss Poccuiickoi  ®enepanuu, yTBEPKICHHOM
Yyensim coBetom 30.08.2019 y4eOHBIH mporecc IO HACTOAMIEH MPOrpaMMeE  MOJXKET
OCYILECTBIISITHCSl C MPUMEHEHUEM JIMCTAHLIMOHHBIX oOpa3zoBaTenbHbIX TexHosorui (JOT) w/mmm
3JIEKTPOHHOr0 O0y4YeHMsI B MOPSAAKE, YCTAHOBIECHHOM (eiepaabHbIMU OpraHaMy UCIIOJHUTEIIbHON
BJacTH, pacnopsautensubiMu aktamu @I'BOY Bonrl'MY Munsapasa Pocecun, [IMOU — ¢punnana
OI'bOY BO Boar'MVY Munzapasa Poccun.

10.1. Peanu3anmusi OCHOBHBIX BHJAOB Y4eOHOH /eATEILHOCTH ¢ TPHUMeHEeHHEM
3JIeKTPOHHOTr0 o0y4enusi, JOT.

C mpumeHeHueM 31eKTpoHHOro ooyuenus win JJOT MOryT NpoBOJUTHCS CIEIYIOLIUE BHIbI
3aHATHIL:

Jlexuust MOXXeT ObITh IpEACTaBIE€HA B BUJE TEKCTOBOI'O JIOKYMEHTA, MPE3EHTALH, BUIE0-
JEKUMU B AaCMHXPOHHOM pEXHMME WIM IOCPEACTBOM TEXHOJOTMM BeOHMHapa — B CHUHXPOHHOM
pexxume. [lpernonaBatesib MOMKET MCIIOJIB30BaTh TEXHOJIOTHIO Wweb-KoH(pepeHIM, BeOMHapa B
Clly4ae HaJM4yusi TEXHUYECKOM BO3MOXHOCTH, COIJIACHO YTBEP)KICHHOI'O TEMAaTHYECKOIO IUIaHa
3aHATUHN JIEKLIMOHHOT'O THIIA.

CemuHapcKue 3aHATHS MOTYT PEalM30BBIBATHCS B (pOpME IMCTAHIIMOHHOTO BBHITIOJHEHUS
3aJaHUil TpernojiaBaTessi, CaMOCTOATENbHOM paloThl. 3agaHMs Ha CaMOCTOSITEIbHYI paboTy
JOJKHBl OPUEHTUPOBAaTh OOydYarolIerocss MNPEeUMYIIECTBEHHO Ha paboTy ¢ 3JIEKTPOHHBIMH
pecypcamu. [ KOMMYHHMKAallMd BO BpEMS CEMUHAPCKUX 3aHATUN MOTYT OBITh HCIOJIb30BAHBI
J00BI€ AOCTYIHBIE TEXHOJOTUU B CHHXPOHHOM M aCHHXPOHHOM PEKUME, YA0OHBIE TPENnoaaBaTeto
U 00y4JarolemMycsi, B TOM YHCJI€ YaThl B MECCEH/PKEPAX.

[IpakTnueckoe 3aHsATHE, BO BpEMs KOTOPOro (GOPMHUPYIOTCS YMEHUS M HaBBIKM UX
NPaKTUYECKOr0 MPUMEHEHUS MMyTeM WHAMBUYaTbHOTO BBIIOIHEHUS 3a1aHUH, cHhOPMYyTUPOBAHHBIX
IpenojaBaTesieM, BbIIOJHSAIOTCS JWCTAaHIMOHHO, PE3YyJbTaThl NMPEACTABISAIOTCS MPENOAAaBaTEIIO
IIOCPEACTBOM TEJIEKOMMYHUKAIMOHHBIX TEXHOJOruil. Ilo Kaxmoil Teme NpaKkTU4YeCKOro 3aHsATUS
oOyJaromuiicst JOHKEH MOJIYYUTh 33/1aHUs, COOTBETCTBYIOIIEE LIEISIM U 33a4aM 3aHATHUS, BOIIPOCHI
uis  oOcyxkzaeHus. BelmonHeHwe 3anaHus JIOJDKHO —obOecreunBath (OPMHUPOBAHMS —4acTh
KomneTeHuu, mnpeaycmorpeHHod PIIJI u unensamu 3anstus. Pexomennyercs paspabarbiBaTh
3aJaHusl, 10 BO3MOXKHOCTH, MNEPCOHAIM3UPOBAHO JUIS KaxJI0oro oOywaromierocs. 3agaHue Ha
MPAKTUYECKOE 3aHATHE JOJDKHO OBITh COM3MEPUMO C MPOJOKUTEIBHOCTBIO 3aHATUS T10
pacnMcaHuIo.

JlaGoparopHoe 3aHATHE, MpelycMaTpUBaIOllee JMYHOE TMPOBEACHHE O00y4aroIUMUCS
HaTypaJIbHbIX ~ WJIM  WMUTALUOHHBIX  OJKCIIEPUMEHTOB WM  HUCCIECJOBAHMM,  OBJIAJCHMUS
NPAKTUYECKUMH  HaBbIKaMH  paboTbl ¢  J7abOpaTOpHBIM  O0OpyIOBaHHEM, MpHOOpaMu,
M3MEPUTENIBHOM aImapaTrypoi, BBIYUCIUTEIBHON TEXHUKOM, TEXHOJIOTMUECKUMH, aHATUTHYECKUMU
WIM UHBIMH SKCIIEPUMEHTABHBIMU METOJIMKAMHU, BBIMOJIHSIETCS MPU MOMOIIU JAOCTYIHBIX CPEICTB
WIM UMHUTALMOHHBIX TpeHaxkepoB. Ha kadenpe H0WKHBI OBITh METOAWYECKH MPOpPadOTaHBI
BO3MO>KHOCTH MPOBEACHUS 1a00paTOPHOTO 3aHATHS B IMCTAaHIIMOHHOMN Qopme.

CamocrosarenbHass paboTa C  HCIOJB30BAaHHMEM JIMCTAHLMOHHBIX  00pa30BaTENbHBIX
TEXHOJIOTMM MOXET IpEeNyCMaTpuBaTh:, PEIIEHUE CHTYallMOHHBIX 3aJa4, 4YTCHHE JICKLUH,
Ope3eHTAllMM W T.J.) TPOCMOTP BHJAEO-JEKIHH, COCTaBJIEHUE IIJJaHa TEKCTa, TpaduuecKoe
n300pakeHNe CTPYKTYphbl TEKCTa, KOHCHEKTUPOBAHME TEKCTAa, BBIIMCKM M3 TEKCTa, padoTa ¢
AIIEKTPOHHBIMU CIIOBapsMH, Oa3aMM JaHHBIX, TIoccapueM, wiki, ClipaBOYHUKAaMU; 03HAKOMJICHHE C
HOPMAaTUBHBIMU JJOKYMEHTaMH; y4eOHO-HCCIIE0BATENbCKYIO paboTy, HalmMcaHUe 0030pa CTaTbH,
scce, pazdoop 1ab0opaTOPHBIX WM HHCTPYMEHTAIBHBIX METOAOB AUArHOCTHUKH.
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Bce Buapl 3aHATHH peanu3ylOTCS COTJIACHO YTBEP)KICHHOI'O TEMAaTHYECKOrO IIIaHa.
Martepuans! pazmemarores B OMMOC uncturyra.

VueOHBIE KOHTEHT CHAa0)XaeTcss KOMIUIEKCOM IOLIArOBBIX HHCTPYKLHUH, ITO3BOJISIONIMX
oOyJaromeMycst MPaBUIHHO BBITIOJTHUTH METOHYECKUE TPEOOBAHMS.

Meroauueckue  Marepuansl  JOJDKHBI  OBITH  QJaNTHPOBAaHBl K  OCYIIECTBICHHIO
00pa30BaTeNLHOTO MpOoIecca C HCIOJB30BAaHUEM HIIEKTPOHHOTO OOY4YeHHS W JAUCTaHIIMOHHBIX
00pa30BaTENBHBIX TEXHOJIOTHA.

10.2. KoHTpPo.Jb U NMOPS/IOK BBINOJHEHHs BHEAYAUTOPHOI caMOCTOATEIbHOI padoThI
00yyarIuXxcs

KoHTposibHBIE MEPONPUATHS MPEIYCMATPUBAIOT TEKYIIUI KOHTPOJIb MO KaXXIOMY 3aHSTHIO,
POMEXYTOUHYIO aTTECTAIINIO B COOTBETCTBHHU C pabodeil mporpaMMoii JUCIUTUIAHBL.

OOyuaronuiics 00s13aH BBIC/IATh BBIIOJIHEHHOE 3a/IaHUE IPEINOJaBaTeNl0 HAauMHas C JIHS
NIPOBE/ICHUS 3aHATHS U 3aKaHUYUBAsI OKOHUYAHHEM CIICAYIONIETo paboyero THs.

[lpenogaBaTens 00s3aH JOBECTH OLIGHKY IO BBINOJIHEHHOMY 3aHSTHIO HE TI037HEE
CJIETYIOIIETo pabodvero JHS MOCIe TOTYISHHS padO0Thl OT 00YJarOIIeroCs..

KOHTpOJIb BBHINOTHEHUS! BHEAYTUTOPHON CaMOCTOSITEIBHOM pabOThl OCYIIECTBISETCS TyTEM
NPOBEPKH pPEATH3yeMbIX KOMIETEHIIMI COTJIACHO HACTOSIIEH MporpaMMbl M € y4eToM (hOHIOB
OLIEHOYHBIX CPEJICTB JJIs TeKYIIeH aTTecTalluy MPH U3y4eHUU JaHHOW JUCHUIUIMHBL. OToOpakeHue
X0J1a 00pa30BaTENLHOTO MPOIIECCa OCYIIECTBIISETCS B CYIIECTBYIOMICH popMe — ITyTEM OTPasKeHUS
y4eOHOI aKTHBHOCTHU 00y4JarolMXcs B KadeapaabHOM XKypHaie (Ha OyMa)KHOM HOCHUTEIE).

10.3. PersamMeHT OpraHu3aluM W NPOBeJAEHUS MPOMEKYTOYHOH aTTeCTAMM C
npumeHenuem 30 u 10T

IIpu opranmzamuu W TPOBEJCHUM NPOMEKYTOYHON aTTeCTallud C NPUMEHEHHEM
AIIEKTPOHHOI'0 00yUY€eHUs, AUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOIOIUH Kadenpa:

- COBMECTHO C OTAEIOM HH(POPMAIIMOHHBIX TEXHOJOTHH co3JaeT  yciaoBHUA  JUis
¢yuknuonupoBanust OUOC, oOecneunBaromiell TMOJHOLIEHHOE MPOBENCHHE MPOMEKYTOUHOM
aTTeCTalluy B TIOJHOM 00beMe HEe3aBUCHUMO OT MeCTa HaXOXKACHUS 00YyJatouXcs;

- obecrieunBaeT WACHTU(PHUKAIMIO JHYHOCTH OOYJYaAIOMIeTocss W KOHTPOJb COOJIOACHHS
YCIOBUM TPOBEACHUS 5K3aMEHALMOHHBIX W/MJIM 3aueTHBIX MpPOIENyp, B paMKax KOTOPBIX
OCYIIIECTBIISIETCSI OIICHKA PE3yIbTaTOB O0yUCHUSI.

OK3aMEHAIlMOHHBIE W/WIM 3a4eTHblE MPOLEAYPbl B ACHHXPOHHOM pEXHME - C Y4YETOM
ayTeHTH(UKAITIN 00yJaroIIerocs: 4epe3 cuctemy ympasiaeHus ooyuernuem (LMS).

[TpoBeneHne MPOMEXYTOUHOU aTTECTAlMH MO AMCHUUIUIMHE perjlaMeHTupyercs 1.6 paboueit
POTPaMMBbl TUCIMIUIMHEI, BKII0Yast (GOpMUpPYyeMbIii (OHI OIEHOYHBIX CPEICTB JUIS MPOBEICHHUS
IPOMEXYTOUHOU aTTecTanuu. Ilopsiiok nmpoBeaeH s MPOMEXYTOUHOM aTTecTallik OCYyIIeCTBISETCS
B (popme ycTHOTO cobece10BaHuMs.

11. BOCOUTATEJBbHBI KOMIOOHEHT JUCIIUILINHBI

11.1. Bocriutanue B [IM®U — Pmmane ®I'BOY BO Boarl'MVY MunsznpaBa Poccun
SBISIETCS  HEOThEMJIEMOM 4acThio 0Opa3oBaHUs, oOOecleuyMBaloLIel cucTemMaruyeckoe U
IeJICHAITPABICHHOE BO3JICHCTBHE HA CTYJACHTOB Il (popMHUpOBaHUs Tpodeccmonana B obmacTu
MEeIMIUHBL ¥ (apManuu Kak BBICOKOOOPA30BAHHOW JIMYHOCTH, OOJaaromiell 10CTaTOYHOH
poeCCHOHAIBHON KOMIIETEHTHOCTHIO, (PU3NIECKUM 37J0POBbEM, BBICOKOW KYJIBTYPO, CIIOCOOHOM
TBOPYECKU OCYILECTBIISATH CBOE COIMAILHOE M YEIIOBEUECKOE NPEIHA3HAYCHHE.

Iesablo BocriuTaTeabHOM pabOThl B UHCTUTYTE SIBJISIETCS [TOJHOLIEHHOE Pa3BUTHE JIMYHOCTH
Oyaymiero crenuanucTa B OONAacTH MEIMIMHBI M (apMaluyd TpU aKTUBHOM YYaCTHH CaMHX
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oOyJaromuxcs, co3fJaHue OJNAronpHUATHBIX YCIOBUH [JIs CaMOOINpeAeNieHUs M COLMalu3aluu
00y4aroluxcsi Ha OCHOBE COLMO-KYJIbTYPHBIX M JyXOBHO-HPABCTBEHHBIX LIEHHOCTEH Hapoa0B
Poccun, QopmupoBaHue y CTYACHTOB COIMAIbHO-JIMYHOCTHBIX KAaueCTB: IPa)KIaHCTBEHHOCTH,
[EeJICyCTPEMIIEHHOCTH, OPTaHU30BAaHHOCTH, TPYIOJIO0US, KOMMYHUKA0EIHLHOCTH.

Jis [OCTMKEHHsS TOCTaBICHHOM LeIM MpH OpraHu3allMd BOCHHUTATEIbHOW paboThl B
MHCTUTYTE OIPENEISAIOTCS CIECAYIOIINE 3a/1a4H:

4 pa3BUTHE MUPOBO33PEHUS U aKTyaIH3aIUsl CUCTEMbI 0a30BbIX [IEHHOCTEN JINYHOCTH;

4 MPUOOIICHNE CTYICHYSCTBA K OOIICUSIIOBEYECKUM HOPMaM MOPAJIH, HAIIMOHATHHBIM
YCTOSIM U aKaJIEMUYECKUM TPAAULIUASIM;

4 BOCIIUTAaHUE YBAXKEHUS K 3aKOHY, HOPMAaM KOJUIEKTUBHOW JKM3HHU, pa3BUTHE
rpakAaHCKOM M COLIMAJIbHOM OTBETCTBEHHOCTH;

4 BOCIIUTAHUE IIOJIOKUTEIBHOTO OTHOLIEHWS K TPYyAY, BOCHUTAaHUE COLUAIBHO
3HAYMMOM LIEJIEYCTPEMIICHHOCTH U OTBETCTBEHHOCTH B JIEJIOBBIX OTHOLICHUSX

4 obecrieueHre pPa3BUTHS JIMYHOCTH U €€ COIMAIbHO-TICHXOJIOTHYECKON TOIIEPIKKH,

dbopMHpOBaHHE JIMYHOCTHBIX KAdeCTB, HEOOXOAMMBIX s 3(h(EeKTHBHOW mNpodeccHnoHaTHHON
JeATEIbHOCTH;

v BBISIBIIEHME W TNONACP)KKA  TAJAHTIMBOW  MOJIOACXKH,  (OPMHPOBAHUE
OpPraHM3aTOPCKUX HABBIKOB, TBOPUECKOTO MOTEHIIMAja, BOBJICUYEHHE OOYYaIOMIMXCS B MPOLECCHI
CaMOpA3BUTHSI U CAMOPEANN3aLINN;

v (bopMHpOBaHKE KYIbTYPHI U STHUKH MPO(HECCHOHATBHOTO OOIIEHUS;

v BOCIIMTAaHME BHYTPEHHEH NOTPEOHOCTH JMYHOCTH B 3JI0POBOM 00pasze KHU3HH,
OTBETCTBEHHOT'O OTHOILIEHUS K IPUPOJHON U COLIMO-KYJIBTYPHOH CpEE;

v MOBBILLIEHUE YPOBHS KYJIbTYPbl O€30M1aCHOTO MOBECHUS;

v pa3BUTHE JIMYHOCTHBIX KAueCTB U YCTAHOBOK, COLIMAJIBHBIX HABBIKOB U

yIPaBIE€HYECKUMH CIIOCOOHOCTSMHU.
Hanpaenenua éocnumamenvnoii padomaoi:
— I'paxxnmanckoe,
— IlaTpuornueckoe,
— JlyXOBHO-HPaBCTBEHHOE;
— CTyneHuecKkoe caMOyIpaBIIEHUE;
— Hayuno-o6pazoBarenbHoe,
— ®usnueckas KylbTypa, CIOPTUBHO-03/I0POBUTENBHOE U CIIOPTUBHO-MAaCCOBOE;
— IIpodeccuonanbHO-TPy10BOE,
— KynpTypHO-TBOpUECKOE U KYIBTYPHO-IIPOCBETUTENBCKOE,
— DKOJIOTHYECKOE.

Cmpykmypa opzanu3zayuu 60cnumamenbvHoil papomel:

OcHOBHBIE HampaBjeHUs BocmHuTaresnbHOM padoTsl B [IMOU — dumuane ®I'BOY BO
BoarI’'MVY MunsapaBa Poccnn onpenensitorcss BO B3aUMOJECUCTBUU 3aMECTUTENST JUPEKTOpPA IO
yueOHOIl M BocmUTaTeNbHONH paboTe, OTHeNa MO BOCIUTATEIbHOM M MPO(QMIAKTHYECKOH paboTe,
CTYJIEHYECKOIO0 COBeTa M TMpodroMa TMEepBUYHON MPOPCOIO3HON OpraHu3aluyd CTYIEHTOB.
Opranu3anys BOCHHUTATEIBHOM PabOTHl OCYIIECTBISETCS HAa YPOBHSAX HMHCTUTYTA, (PaKyJIbTETOB,
Kadenap.

Opzanuzayusa eocnumamenvHoll padbomsl HA YPoeHe Kagheopol

Ha ypoBHe kadenpsl BocmuTarelbHas paboTa OCYIIECTBISIETCS Ha OCHOBAaHHHM pabodeid
IpOTrpaMMbl BOCIIUTAHMS M KaJCHJAPHOTO IJIaHA BOCHHUTATENIBHOM PabOTHhI, SBISIOMIMXCS YaCThIO
00pa3zoBaTeNbHON MTPOTPaAMMBI.
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Bocnuranue, ocymecTsisieMoe BO BpeMsl ayIMTOPHBIX 3aHATUI U CAaMOCTOSTENIbHOU pabOThI
oOyyaromuxcsi, cocraBisieT 75% ot Bceil BocnuratenbHoi paboTsl ¢ oOyuatormumucs B [IMOU —
bununane BonrI'MYVY (otHocuTenbHO 25%, NpuXxoasmiuxcs Ha BHEAYAUTOPHYIO paboTy).

Ha ypoBne kadenpbl opranu3zaiyeii BOCIUTATEIbHOW paboToil CO CTyJeHTaMU PYKOBOJIUT
3aBeAYIOIMNNA Kadeapoid.

OcHoénvle QynKkyuu npenooasameneti npU OPSAHU3AYUU BOCNUMAMENbHOU pabomul c
00yUarOWUMUCA:

v (OpMHPOBaHHE Y CTYJEHTOB I'PAXKIAHCKOM MMO3UIIUH, COXPAHEHUE U IPHYMHOKEHUE
HPAaBCTBEHHBIX M KYJIBTYPHBIX IICHHOCTEH B YCIIOBHSIX COBPEMEHHOH JKW3HH, COXpaHCHHE U
BO3POXKJCHHE TPAJULNUNA HHCTUTYTA, Kadeapsl;

v MHPOPMHUPOBAHKE CTYIEHTOB O BOCITUTATEILHON paboTe Kadeapbl,

v/ COIEUCTBHE CTYICHTAM-THIOTOPAM B HX pabOTe CO CTYJIEHUYCCKUMH IPYIIaMHu;

v/ COIEUCTBHE OpraHaM CTYJEHUYECKOIO CaMOYIIPABIECHHs, WHBIM OObEINHEHUAM
CTYICHTOB, OCYILECTBIIIOIIUM JIEITEIbHOCTh B UHCTUTYTE,

v/ OopraHu3aius ¥ NPOBEJCHHE BOCIUTATEIBHBIX MEPOIPUATHI 1O TUIaHy Kadeapsl, a
TaKXe y4yacTHe B BOCIIUTATEIbHBIX MEPONPHUATHUIX OOIIEBY30BCKOTO YPOBHS.

Ynueepcanvuvie xomnemenyuu, opmupyemvie y 00y4aowuxcsa 6 npoyecce peanusayuu
80CNUMAMENLHO20 KOMNOHEHMA OUCYUNIUHBL.

» CnocoOHOCTh OCYIIECTBIISITh KPUTHYECKUN aHAIM3 TPOOJIEMHBIX CHTyalluid Ha OCHOBE
CHCTEMHOTI'0 TI0JIX0/1a, BBIPA0aThIBaTh CTPATETUIO ACHCTBUI;

» CnocoOHOCTB YyIPaBJIATh MPOSKTOM Ha BCEX dTAlax €ro )KU3HEHHOTO ITUKIIA;

» CrnocoOHOCTh OpraHM30BBIBATH W PYKOBOAWTH pabOTOW KOMaHbI, BbIpalOaTbiBas
KOMAaHHYIO CTPATETHIO ISl TOCTHYKEHUS TIOCTABIICHHOH 11EJIH;

» CnocoOHOCTh IPUMEHSTh COBPEMEHHBIE KOMMYHHKATUBHBIE TEXHOJIOTHH, B TOM YHUCIIE Ha
WHOCTPAaHHOM SI3bIKE, ISl IOCTHKEHUS aKaJIeMUIECKOTO B MTPO(ECCHOHATLHOTO B3aUMOICHCTBHS,

» CrnocoOHOCTh aHAIM3UPOBATH M YYUTHIBATH pPa3HOOOpaswe KyIbTyp B MpoIlecce
MEXKYJIBTYPHOTO B3aUMOJICHCTBHSI,

» CrocoOHOCTB OMNPEAETSTh U PeaTH30BbIBATh MPHOPUTETHI COOCTBEHHOW NESTENBHOCTH H
CTIIOCOOBI €€ COBEPIICHCTBOBAHHUS HA OCHOBE CAMOOIICHKH W 00pa30BaHMs B TEUCHUE BCEH JKU3HU;

» CnocoOHOCTh TOAJCPKUBATh JODKHBI YPOBEHb (PU3NYECKOW IMOJIrOTOBICHHOCTH IS
o0ecrie4eHHs TOTHOIEHHOH COIMATbHON M MTPO(ECCHOHATTFHON IS TEIbHOCTH;

» CnocoOHOCTh cO3/1aBaTh M IMOJICPKUBATh OE30IMACHBIC YCIOBHS KH3HEACATEILHOCTH, B
TOM YHCJI€ TPH BOZHUKHOBEHUH YPE3BBIYAWHBIX CHTYAIHH.
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IIaTuropckuii MeAMKO-(papMaeBTHYECKHU HHCTUTYT —
¢unuan PenepasbHOro rocy1apcTBEHHOr0 0I0KETHOI0 00Pa30BaTEIBLHOIO
yupe:KIeHusl BbICIIero o0pa3oBaHusi
«BoJarorpaacknii rocy1apcTBeHHbIH MeIUIIMHCKUH YHUBEPCUTET»
MuHucTepcTBa 3IPAaBOOXPAHEHUS
Poccuiickoii Penepauuu

s~ d

Boyrrmy

PEIEH3 M
Ha pa6ody10 NPOrpaMMy AHCIHIIMHEL «MeIHIHHCKHe TEXHOJI0THID)
JJISL CTYIEHTOB OYHOr0 00y4eHusI
crnenuaapaocTu 30.05.01 — «MeauuuHCKAst GHOXHMHSDY

PaGouas mporpaMma JMCIMIUIAHB! «MeIMIMHCKEE TEXHONOTHM» paspaboTaHa It
oBecrieuenus BHITONHEHHsS TpeboBaHuil DefepanbHOTO roCyIapCTBEHHOTO 00pa3oBaTeNbHOro
cTaHzapTa BBICIIETO OOpa3’oBaHMA K IMOATOTOBKE CTYJEHTOB CIENHATBHOCTH 30.05.01 -
«MemunuHcKas OHOXUMHUI»

Pelen3upyeMas NporpaMma MpeJHa3HaueHa JUlsi METOIMYECKOTO o0ecTeyeH s YIeOHOH
paGOThI CTYEHTOB IIECTOrO Kypca M HalpapieHa Ha IPHOOPETeHHE UMK npodecCHOHaNTBHBIX
3HaHKH, HeOOXOMUMBIX [T (JOPMHUPOBAHHUSI CHCTEMHBIX 3HAHHIH 110 GMOTEXHOJIOTHH ¥ OCHOBHEIM
ee pa3zenaM: reHHOH HHKEHepHH, KIETOYHON HIDKEHEPHH, THOPHIOMHON TEXHOJIOTHH, BKIIFOYasL
UX IPAaKTHYECKOe TpPHMEHEHHEe B OONACTH SKCIEPUMEHTANIbHOM, KIMHMYECKOH MEIUIMHBI i
[IPAKTHYECKOTO 3APABOOXPAHEHHA, & TAKKE MPAKTHYECKHX Ga30BBIX HABBIKOB MCIIOJIb30BAHIL
GHOTEXHOJOTHUECKHX METOIOB C Y4YeTOM JalbHeHIero oOydeHHs M HpOodeCCHOHATBHOM
JIeSITENIbHOCTHU 110 CIIEIHUaJIbHOCTH (<MEHHHHHCI(aﬂ OHUOXHMUSI» E

CozepikaHie MpeCTaBICHHOI Ha PElleH3 Io paboyelt MporpaMMbl BKIIOYaeT B ceOst
CIIeyIONIHe Pa3aelibl: e 1 3a1a4l OCBOCHHS JUCIUIUIAHEL, MECTO AUCLIUIUIHHEL B CTPYKTYpe
OOIT; Tpe6oBanus K pe3yIbTaTaM OCBOSHHS TUCLUILTMHBL 00BeM JUCIUIUINHEL i BHBI
yue6Hoi paboThI; COLepIKaHIe JUCIUILIHHEL, OHOIHOTEYHO-UH(POPMALOHHEIE PECYPCBI;
OLIEHOUHbIE CPECTBA; MaTePHAIbHO-TEXHIIECKOE 00eCIeueHue.

ITo xa)xoMy pa3zelly COCTaBIEH NepeyeHb BOIPOCOB, PACCMOTPEHUE KOTOPHIX MO3BOIAT
c)opMHPOBATH 3HAHNS, YMEHHUs M HABEIKH, oTBeuaromue Tpedosanusm GIOC. Unpopmanys o
BHIAX U 00BeMe YueOHON paboThl COMEPIKUT IepedeHsb Tab0paTOPHEIX PabOT ¥ TEMATUKY
MPAKTHYECKNX 3aHATHH, IPU3BAHHBIX COPMUPOBATE HEOOXOIUMBIE KOMITETEHLIHH.

CTpyKTypa [pOrpaMMbl IO3BOJIAET CTYHEHTAM O3HAKOMUTECA C TEOPETHYECKHMHU
OCHOBAMM  COBPEMEHHOIl ~ OMOTEXHONOTHH M  MEAMLHHCKAX TEXHOJIOTHH, BOIPOCAMH
COBEPILICHCTBOBAHUSI ITPOM3BOJCTBA METOJAMM TEHETHUYECKOM, KIETOYHOH H 3H3MMHOM
WHKEHEPUH, a TAIOKE C OCHOBHBIMM METOJaMH KOHTPOJIT KaueCcTBa M IIOQIMHHOCTH IIPEIIapaToB,
TOJTy4aeMbIX OMOTEXHONOTHYECKIMM METOJaMH.

Temarmueckoe IIIAHHPOBAHUE, IIPEICTABICHHOE B IIPOrpaMMe, COOTBETCTBYET yUeOHOMY
rmiany. ABTOpaMH COCTABJEH CIHCOK HEOGXONMMOM JIHTEpaTypsl. B CIHCKax JTUTEpaTyphI
HMEeTCs paszieieHHe Ha OCHOBHYIO M JIOIIOJHHUTEIBHYIO JIUTEPaTypy. B OCHOBHYIO JHTEpaTypy
BXOZAT M3JaHUS 3a TocneaHue 5 iner. JlomonHuTenbHas yueOHAs JHTEpaTypa COLEPIKHT
JIOTIONHHUTENIBHBIN MaTepuan K OCHOBHBIM pasfielaM IporpaMMbl M BKIIOYaeT y4eOHO-
MeTonuuecKkre I1ocobus. MaTepHanbHO-TeXHHYIecKoe obecnedeHne yueGHOro —Iporeccs
COOTBETCTBYET OCHOBHBIM TPEOOBAHMSM, IPEABIBIIEMBIM K €0 00BEMY U KAYECTBY.

3axoueHue:
Penenzupyewmas paboyas mporpaMma MOXKET OBITh HCIIONLE30BAHA [ 00eCTIeYeH s
OCHOBHOH oOpasoBaTenbHOM mnporpammel no cneuuansHoctn 30.05.01 — «MenunuHckas

6[/[0X11MI'I$I>>, JUCHUTIIHHE «METUIIMHCKUE TEXHOIOTHHY.

Penensenr:
['naBHbBI HAYUHBIH COTPYIHHK

[Mommuce [IBeqyroBoit JI.
HAaYaJbHUK OT/ea KaapoB
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